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HOPMATMUBTIK CUITEMEJIEP

JluccepTanusibIK  JKYMBICTa  KeJleci MEMJICKeTTIK CTaHAapTTap MeEH
KyXKaTTapFa CUITEME >KacaJlJIbl:

Mewmneker bacmbicel Kaceim-Komapt TokaeBTeiH KazakcTaH XankbiHa
Konmaybl, xanelK OIpiiri xoHe xyieni pedopmanap — e epkeHIeyiHIH Oepik
Heri3l. 2021 xbuirbl 01 KbIpKYHEK;

Mewmneker bacuibicel KacbiM-Komapt TokaeBTeiH KazakcTaH xankbiHa
Konpaysr: XKana Kaszakcran: JKaHapy xoHe XKaHFbIPTY KOJibl. 2022 KbUTFbl 16
HayphI3;

Kazakcran Pecnybnukacsl FeuibiM koHE >KOFapbl OUTiM MUHHMCTPiHIH 2022
KbpuUFbl 20 mingeneri Ne2  OyiipwirbiMeH  OekituireH JKorapbl  OUTIMHIH
MEMJICKETTIK >KaJITbIFa MIHJETT] CTaH1apTHhI;

"I[Temaror" xociom crtangaptel ("AtamexeH" Kazakctan PecnyOnukacsl
¥arreik  Kocinkepnep mnanaracel backapma Teparaceinbin 2017 kbutFbl 8
maycbiMaarsl Ne 133 OyilpbIrsl);

"Ilegaror" kocibu cranmapTbiH Oekity Typaibl (Kasakcran Pecrmy0Giukace
binim munucTpinig M.a. 2022 xbLarbl 15 sxentokcangarbl Ne 500 OyHpbIFD);

"bimim Typanel" Kazakcran PecnyOnukaceiabiH 3aHbpl: 2007 KbuFbl 27
mriiaene, Ne319-1II kabeuimanaer (20.02.2021 k. OoifbiHIIA e3repicTep MeH
TOJIBIKTHIPYJIAp);

"Pyxanu >kaHFbBIpY" OarmapilaMachlH ICK€ achIpy JKarJalblHIa TOpOUCHIH
TYKBIpBIMAAMAJIBIK HeT131epiH Kadbuiaay Typansl Kazakcran Pecrybnmkach! bimim
oHe FhUTBIM MUHUCTPIHIH 2019 x)butrsl 15 coyipaeri Ne 145 OyiipbIrsi;

Kazakcran PecnybnukackiabiH bimiM skoHe FBUIBIMIBI JaMBITYnbH 2020 -
2025 xpunapra apHaiaFaH MeMiekeTTik 6argapiamacel (Kazakcran PecyGaukacsr
Ykimetinig 2019 xpiarsl 27 sxentokcangarsl Ne 988 Kayibich);

KpenuTTik OKBITY TEXHOJOTHSCHI OOWBIHINA OKY MPOIECIH YHBIMAACTBIPY
Karunanaper (Kazakcran PecmyOnukacwel bimim sxoHe FbutbiM MuHHCTpiHIH 2018
KBUTFBI 12 Ka3aHmarel Ne 563 OyipbIFbIHA KOCHIMIIIA);

Eyponanbik cblHAK OIpJIKTEpiH TachbIMaljay >KOHE >KMHAKTay >KYyHeciH
(ECTS) naiinanany xeHIHJET1 HYCKAYJIbIK;

Eypomansik sxorapel 6itim 6epy keHictirinae (ESG) xorapsr OiiM camacbia
KaMTaMachl3 €TyTre apHaJIFaH CTaHIapTTap MEH HYCKAYJIBIKTAP;

I'OCT 7.1 - 84 axmapar, kitamxaHa >X0He Oacma craHAapT OOWBIHIIA
CTaHJIapTTap Kyieci. KyxaTThig OounbIMorpapUsIIBIK CUIIATTaAMAaCBHI.
KypacTeIpyIbIH >KaJibl TaanTapbl MEH epexxernepi;



Kazakcrtan PecnyOnukaceiHaa >korapbl OUTIM MEH FBUIBIMJIBI JaMBITYJIbIH
2023 — 2029 xpuinapra apHaJFaH TY)KbIpbIMAaMachlH OekiTy Typaisl Ka3zakcTan
Pecnyonukacel YkimeTiHiH 2023 xbUtEbl 28 Haypbi3fgarsl Ne248 KayIibIChl;

"bimim Ttypanel", "FbuibiM Typanbl" xkoHe "FBUIBIMM KOHE FBUIBIMU-
TEXHUKAIBIK KbI3MET HOTIKENEPIH KoMMepuusuianaplpy Ttypanbsl" Ka3zakcran
PecnyOiivkachIHbIH 3aHIAPHI;

Mewmneker OacmbichiHblH 2020  xbuiFel 1 KbIpkyiekteri  "XKana
xarpaiinarsl Kazakcran: ic — kumbul ke3eH1'" aTTel Kazakcran xankpina XKongaysl;

Mewmneker OacuibicbiHbIH 2021 >xputFbl 1 KbIpkyiiekreri "Xanblk Oipiiri
XKoHE OJKyiheni pedopmanap-en epkeHieyiHiH Oepik Heri3i" arthl Ka3zakcrtan
xankbiHa XKonnaysl;

Mewmneker OacuibicbiHbIH 2022 xbpUTFBl 1 KbIpKYiHekTeri "OAuierTi
memiiekeT. biptyTac yirt. bepekeni koram";

"Kazakcran PecnyOonmkacel Ilpesunentinin "Oninerti Kazakctan: 6opimi3
KOHE OPKANCHIMBI3 YIIIH;

Kaszip xone opnaiibiM" caiinayanasl OargapiiaMachiH iCKe achIpy *KOHIHAET1
mapanap typaibsl 2022 xbuUtrbl 26 Kapamaaarsl No2 JKapibirsi;,

"Kazakctan PecnyOnukaceiubiH 2025 SKbpUIFa JIEHIHTT YITTBIK J1IaMy
xocmapelH Oekity koHe Kasakcran PecnybOnukacel Ilpe3ugenTiniyg kehOip
KapIBIKTAPBIHBIH KYII1 >KOMBUIIARI gen TaHy Typaibl "Kazakcran PecmyOnukace
ITpesunenTinin 2018 xputFbl 15 aknangarsl Ne636 JKapiibIrsr,

"Kazakctan PecnyOnmkachlHIa MEMJICKETTIK jKocmapiiay >KyHeciH OekiTy
typanbl" Kazakcrtan PecnyOmmkacel Yxkimetinin 2017 xbputFbl 29 Kaparmagarbl
No790 kaymbIChI;

Kazakcran PecmyGnukacer Ilpembep-Munuctpinin 2022 xpuirsel 14
xentokcangarbl Ne 45 (1.2 1.), 2023 xbutrbl 9 KaHTapaarsl Ne 07-1213 (2.1 T.)
xoHe 2023 xputrbl 20 axkmanmarsl Ne 07-1230 (3.2 T.) TapMakTapbIHAAFbI
XaTTaMalIbIK TarlChIpMaiaphl.



AHBIKTAMAJIAP

FouibiMu-3epTTE€Y JKYMBICBIH 93ipiiey OapbIChIHAA TOMEHAEr1 FbUIBIMU
YFBIMIAP KOJIJAHBUI/BI:

Tpancoonaik - Kanaail ga Olp FHUIBIMU MOHHIH HIEHOEPIMEH IIEKTEIMEH,
ocbl HeMece 0acka KYObUIBICTBI KapacThIpyAaH TYPAThIH FHUIBIMU JYHHETAHBIMIbI
KEHEUTy Tacul.

Kencanansl Tacia - Oy Kypzeni Macenenepl ey YiliH 9pTypiii ToHAep
CUHTE31HIH KYIIl MEH WHHOBALMACHIH KOOEWTyAl YCBIHATBIH CTpaTerwus.
Kemcamaner 6ony mnpobiieMaHbl TEpeHIPEK TYCIHYre S>KOHE JKaHa IIemiMJep
’Kacayra KOJI JKETKI3y YIIIH FBUIBIMHBIH, TEXHUKAHBIH >XOHE OHEPIiH SpTYypil
canajnapblHJarbl OUTIM MEH 9/icTepAl O1pIKTIpyre MYMKIHIIK Oepei.

Web of Science (W0S) - rbutbIMH KypHAIAapAarsl, MOHOTpadusIapIaFbl
KOHE  TATEHTTEepJeri  KapUsJIaHBIMAAPIbIH ~ pePeparThlK  JIEepPEeKKOPJIApbIH
OIpPIKTIPETIH XaJIbIKapaJbIK FHIBIMOMETPHUSIIBIK HHTEPHET-13/1ey MIaThOpMachl.

Scopus - 2004 oxbutel Elsevier akameMusiblK —Oacmachkl  KypraH
pEelEH3UsJIAHFaH FBUIBIMU OJeOMeTTepiH OipbiHFail OMOIMOTrpaduUsIBbIK >KOHE

pedepaTThIK 1epEKKOPHI.



ATAYJIAP MEH KbICKAPTYJIAP

KP — Kazakcran Pecrybnukachl

WoS — web of science

IT —information technology (AxkmaparThiK TeXHOJIOTHSIAP)

MDPI - ambIk K0J1 5KeTiM/I1 FBUIBIMH KYpHAIIIApAbIH Oacnarepi.

KOO - xxorapsl OKy OpbIH

KE AK — kKoMMepUUsIbIK eMec aKIIMOHEPIIIK KoFaM

AKIII - Amepuka Kypama IItatrapsr

STEM - Science, Technology, Engineering and Mathematics (Fuuabim,
Texnuka, Hxxenepus xoHe Maremarnka)

CPD - continuing professional development (y3aikci3 kocibu gamy)

ISO - international organization for standardization (xambikapaibik
CTaHJapTTay YHBIMBI)

IEC — international electrotechnical commission (xaJbIKapaJIbIK
AJIEKTPOTEXHUKAIBIK KOMUCCHS)

OBIJI¥ - 5KOHOMUKAJIBIK BIHTBIMAKTACTBIK KOHE JaMy YHBIMBI

AKT — aknapaTTblK KOMMYHHUKAIIUS TEXHOJIOTUSACHI

¥YMETCO - ¥YaTTBIK MEMIICKETTIK FBUIBIMU-TEXHUKAIBIK capanTama
OpPTAJIBIFHI.
TiR — training in robotics

POI - point of interest
UX - user experience
Ul - user interface
JOK. — KbL1Iap

T. — TapMaKIma

T.0. — Tarbl Oackanap

. — IyHKT



KIPICIIE

PoGoToTexXHUKAHBIH KOFaM KbI3METIHE BIKHAIbl >KOHE OHBI QJIEYMETTIK
opTara €HTI3YyJIH KapKbIHAbI OCIN KeJe JKaTKaH ayKbIMbl OUTIMHIH OCHI CaJachiH
OJlaH opl 3epTTEYAiH ©3€KTUIIrH apTThIpaabl. OCKEJIeH YpHaKThlH OOWbIHIA
TEXHUKAJIBIK MOJICHHUET JEHIeliH KaJbINTACThIPY MaHBI3bI OOJBIN Kana Oepei.
MeMIeKeTTIH 3KOHOMUKAJBIK JTaMybIHbIH Ka3ipri ke3eHinae IT Ky3blpeTTulirig
KEHEUTY JKOHE JKacaHJbl MHTEIUIEKTTI HEFYpJbIM  OeJceHAl KOJAaHy/bl
KAJIFACThIPy MIHJETI KoWbUIFaH. EniMmi3zeri >korapbl OKy OpbIHAApbIHaH OacTam
MEKTeIKe JAeHiHri OuriMm Oepy yilbIMaapbiHaa OutiM Oepy poOOTOTEXHHUKACBIH
opTypJii OarbITTapbl OOMBIHINIA AJIEKTUBTI Kypctap Oap, Oipak KaJpiapisl
MaKcaTThl Jaspilay Moceliecl IIeHIIMereH KyWiHjae Kaiyzaa. buliM jkKoHE FbUIBIM
MUHUCTPIIIrT HHGOPMATHUKA KOHE (DHU3MKa MYFaIIMIEPIH KailTa jaspiay apKbLIbl
MOCEJICHI IICIIyre OpeKeT jkKacalbl, ajaija >XOFapbl OKY OpBIHAApbl OoJamak
uHpopMaTuka koHe ¢GU3MKAa MyFaliMaepiH OuriM Oepy poOOTOTEXHUKACHIH
OKBITYFa JlaspiayJarbl MaHBI3JbI MOCEJICHI IIemyre yjiec Kocyra MiHaeTTi. Ochl
Macenene atan oTep 0oscak, OuTiM Oepy pOOOTOTEXHUKACHIHBIH MOHAPAIBIK JKOHE
OHBIH HMHTETPAIMACHIMEH OaiJIaHBICThI OIICTEMENIIK KOMEKKE JIeTeH KaKeTTLIIK
KOITereH eyjuepae e3eKTi Oonbin Tadblmansl, Oyran WOS, Scopus, MDPI xone
Oackayiapbl CUSIKTBI Oe/esi IepeKKe3aep 1asen 60a anaisbl.

Ochbutaiiia, Ka3ipri  yakpITTa MEKTENKE JEeWIHrT MeKeMmelep MeEH
MeKTenTepae OuliM Oepy pOOOTOTEXHUKACHIH KOJIIAaHY OOWBIHIIIA KYMBIC
KYPri3uTin JKaTKaHbIHA KapamacTaH, OChl OeHiHJeri MaMaHIapAblH KaKeTTUIIri
KOoHE POOOTOTEXHHMKA MYFaJIMIEpPIH MaKcaTThl AaspiaylblH OolMaybl 3epTTey
©3eKTUTIrHIH mapThl OoJbin TaObutanbl. [lemarorwka FHUIBIMBIHIA MEKTEIKE
JEHIHT1, MEKTEN >KOHE J>KOFapbl OUTIM Oepy KOHTEKCTIHIE pPOOOTOTEXHUKAHBI
OKBITYABIH HAaKTHl MMapajurMachl oJi JKOK, OHBIH ayKbIMJbl ITOHAPAJIBIK
MYMKIHJIIKTEpiHE KapamacTaHn OuriM Oepy poOOTOTEXHUKACHIH KOJJIAHY/IbIH
MakcaTThl omictemeci o3ipierbOereH. IlsiH MoHIHAE, OYJI KOCBHIMIIA JaMy
KYHeCiHIe KETKLUTIKCI3 MBICBIKTAIMaFraH mporecc. by, eH anaeiMen, O6itiM 6epy
pPOOOTOTEXHUKACHIHBIH Oeiipecmu O11iM Oepy KOHTEKCTiHIe O00TybIHA OAMTaHBICTHI
[1]. KasakcraHoplKk HMHIYCTPUSHBIH TCXHUKAJIBIK MaMaHIApIbl  Jaspiay
KOKETTUTITIHEe, COHJai-aK pPOOOTOTEXHWKAa OOWBIHIIA OLTIKTI  Kajapiap.IbiH
6onmmaybiH Herisre ana oteipbin, KOO-ma Gonmamak ¢usnka xoHe MHPOpMATHKA
MyFaliMIepiH OuTiM O6epy poOOTOTEXHUKACHIH OKBITYFa JaspiiayAblH YCHIHBUIFAH
OacTtamachl )KaHa JKOHE OTe 03€KT1 OO0JIBIN TaObLIagbI.

Onap Tek o3 cajacblHIa FaHa €MeC, COHBIMEH Karap OuriM Oepy
pOOOTOTEXHUKACHI callachlHAA Ja OUTKTI Oona amaapl >KOHE OuTiM  Oepy
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POOOTOTEXHUKACHIHBIH OKBITYIIBUIAPHI PETIHIE OPEKET €Te ajaibl JeTeH OoJnKaM
kenTipemi3. PoOoToTexHuka cabakrapblHa apHaJIFaH OKY MaTepuasaapbl HET131HEH
KochbiMIlla OutiM Oepyal Koyijayra OarbITTasniFaH. PoOoToTexHuKa cabakTapbhiH
CHIHBINTAH THIC JKOHE AJICKTUBTI KbI3MET CaJlaChIMEH IIEKTEY TEeXHUKAJBIK OLTIM
Oepy MacelnenepiH TOJBIK wenryre biknan erneial. Kasipri yaksitra O0u1iM Oepy
pOOOTOTEXHUKACH OOWBIHINA FBUIBIMH 3EPTTCYJIEpre CYPAaHbBIC, AMITUPUKAIBIK
JIEPEKTEp KOHE KOJa Oap YCHIHBICTAP apachIHAAFbl aAKTHIK JOPEKeci KOFaphI
neHreine. Ocbl TYPFBIJIa TEOPUS MEH MPAKTUKAHBI OJ]aH dpi JaMBITY YIIIiH aTaJiFaH
OarbITTHIH CEPIIH/I, 9p1 TYPAKTHI JaMybIMEH OalIaHBICTBI MOCEJeNep i YaKThLIbI
3epeNey JKOHE IIely KaxeT. EJJIIH FBIIBIMH-TCXHUKAIBIK KOHE OJICYMETTIK-
SKOHOMMKAJIBIK JaMy TpoOJieMajlapblH IIENly KOFAMHBIH JaMy JICHTCHiH
KOpCETETIH OUTIM Oepy KYHECIH aMbITy JKOHE KETULIIPY MaceseNepiH el yaeH
Oenex KapanMaiabel. bitiMm Gepy poOOTOTEXHHMKACBIH OKBITY YIIIH MYFadiMep
pOOOTOTEXHUKAHBI ~ OKBITYNIBUIAp YIIIH Je, OUlM anymbuiap YIIiH — Je
neJarorukanbiK 0i1iM Oepy OarbIThl peTiHAE KalTa Kapay MaHBI3JIbI KOHE KaKeT
[2]. ToxipuOerni myfamiMaep FbUIBIMH OiUTIM MeH d3ipiemMenep, cabakrapiaa
KOJIJaHyFa OOJIATBIH CHIHAKTAH OTKEH JIEPEKKO3/Iep/Al KAKET eTyne. 3epTTeyuIliep
©3 KE3€T1HJIe OChl HAKThI KAKETTUIIKTEp Typasibl Xabapaap 60mysl kepek. OCchIHIaM
kKoHe Oacka J1a KONTereH COMKECCI3AIKTEepIl €HCEpY KapKbIHABl FbUIBIMU-
TEXHUKAJIBIK PEBOJIONMSA MeH jkahaHmaHy AoyipiHAEri ©3eKTI Mocese OOJbIMN
TabbuTaibl. bimiM OGepy poOOTOTEXHUKAChIHA OarbITTalIFaH 3epTTEeyJiep, OpHHE,
HAKThl OJICTEP MEH TEXHOJOTHUSIap/bl OKBITY MEH KOJIJaHy CallaChlH/a OOJIBII
KaTKaH WHHOBAILMSUIBIK OJIEMIIK TOKIpuOenep MeH IMporecTepMeH OalaHbICTHI,
MyH7a poOOTOTEXHUKA Oip JKarblHAH Kypall, CeKIHIII JKaFbIHAH TOHAPaJIBIK
cTpaterusi 60BN TaOBIIAIbI.

bi3 poOOTOTEXHMKAHBIH KYTUICTIH 3KOHOMHUKAJIBIK Maigachl Typasibl FaHa
eMec, COHBIMEH Kartap, Oonamiak OUTIKTI MyFaJlIMHIH TEXHOJOTHSIBIK OUTIM Ke3i
peTiHAeT1 pesl Typalbl alThil OThIpMBI3. OchUIaiiina, e3eKTi Macenenepaiy Oipi-
KOFapbl OKY OpBIHIAPBIHIA MYFaIIMIEpAl Aaspiay, Oy OapibiK KarblHAH KaiiTa
naspiaynaH oiickaima tuiMal. Kailta maspriay, omerrerimeil, OcChl cajaaarbl
WHHOBAIMSJIBIK  ©3repicTepre, QJIEMIIK TpPEeHATEepre OalIaHBICTBI OUTIM  MeH
JaFmbUIapAbl  ©3CKTEHIIPY VIIIH Ky3ere achIpbUIybl THIC. AJJBIH ana
JTANBIHIIBIKTBIH TYPBICTBIFBI, MYFATIMICPIH OoJjalrakTarbl ©31HAIK THIMIIIIT]
*oHe oHbI ey D.Schina [3] kepcerinren.

ConbiMeH Karap, 3aMaHayu aKIMapaTThIK-KOMM YHUKAIIASITBIK
TEXHOJIOTHSIIAPABI JKETUIAIPY JKOHE JAMBITY FBUIBIMH 3€PTTEYJICPIiH CHITaThIHA,
outiMre, MoJICHUETKE, OMIpPre, SJICYMETTIK KaThbIHACTapFa >KOHE T.0. YJIKEH 9CepiH
turizeni [4]. Byl FBUIBIMH-TEXHUKAIBIK JKETICTIKTEp JCHIeHiHE KAaTBICTBI O1IIM
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Ma3MyHbIHA TIKeJIed acep eTelll, COHbIMEH KaTap, poOOTOTEXHUKA CallaChIHAAFbl
KaHa MaMaHABIKTapAblH Naiiaa OoyiybIMeH OailmaHbIcThl. binim Oepy kyleciH
JAMBITy MEH >KETUIMIPYAIH MaHbI3Ibl OaFbITTAPBIHBIH I1IIIHJIE OKY HpPOLECiH
aKMmapaTTaHabIpy kKoHE OuTiM Oepy Ma3MYHBIH ipreji €Ty Mocenenepi Ae YJIKEH
MaHbI3fa ue. by perTe oKy mpoleciH aknapaTTaHAblpy Ja KypJesl koHe OIpiHIIl
KE3eKTe NeAarorukaiblK MpodsemMa Ooibll TaObUIATHIHBIH E€PEKIe aTall eTeMI3.
Oky mporieciHae 3aMaHayd aKMapaTThIK-KOMMYHUKAIMSUIBIK TEXHOJIOTHSIAPIBIH
KYpaJIJapblH TaigagaHy TeIarorukajblK TEKCePUITeH J>KOHE JKyheni Ooysl
kepek[5]. Oky mpoleciH akmapaTrTaHAblpy Macesenepi cab0akTel 3aMaHayH
aKIapaTThIK-KOMMYHUKAIUSITBIK TEXHOJIOTHSIAP KYpaIIapbIMCH KaHBIKTBHIPY FaHa
€MeC, COHBIMEH KaTrap OpTYpJIi NMOHIEPAi OKBITYABIH 3aMaHayd KOMITBEOTEPITIK-
OarjapiiaHFaH 9/IICTEMEIIIK KYyHelnepiH koHe apTypial macenenepai memyae AKT-
HBIH IIBIFAPMAIIBUIBIK TOCUTIHIH KYpalJapblH THIMA1 NaiifasianyFa OarbITTajfaH
OKBITYJIBIH TUICT1 TIEJarOTUKAJIBIK HET13/ICJITeH 9JIICTEPIH kacay OOJIbIT TaObLIa Ibl.
birim  Gepy okyitecingeri 1mdpnanasipyra E.bl.  bunaitbexoBThiH  [6]
T.O. Bamwikbaerthiy [7], B.B. I'punmikyn, A. E. CarumOacBanbiy [8] xoHe
K. K. HypOekoBaubiy [9] sxymbicTapsl apHamrad. OcCbl KOHTEKCTErl OapIibIK
Mocelesiepal MIemy YIIiH OuliM Oepy poOOTOTEXHUKACKI aca MaHBI3Ibl OPBIH
aJaTBHIHBIH TYCIHY 6T€ MaHBI3/IbI.

binim 06epy poOOTOTEXHHMKACHIH OKBITYFa OailIaHBICTBI HAKThI JKOHE
TUTIOTETUKAJIBIK MOceJeNep/ll MenTyaiH ©3eKTUTII FBUIBIMH JKETICTIKTED MeEH
SMITUPUKANBIK JEPEKTep i oaaH opi OipikTipyAl KamMTuabl. OKBITYIIBIIAD KypaMbl
KYHem TypJae JKaHa Kypalaap[bl CHTi3el JKOHE oJiCTepil >KaHapTaabl, Oipak
Kamel 61UTiM Oepy mporiecine OuTiM O6epy PoOOTOTEXHUKACHIH €HI'13y OeliHIl emMec
OarbITBIHAAFRl MYFAIIMICPIIH ToKipubOeci ymiH Oenriai  Oip KUBIHABIKTAp
TyFbI3afpl. Onap oNicTeMENiK KOMEK TeH ©37epiHe bIHFaIbl (OpMAaTTaFkl
JMAWBIHABIKTEI KaKeT ereni. bimiM Oepy poOOTOTEXHUKACBIHBIH I€arorvKacChiH
3epTTEY/IIH ©3eKTUIrT MeH mnpoOJeManblK CHUIAThl JKApPThl Fachlp  OOMBI
aKaJICMUSJIBIK JUCKYPCTBIH HETI3r1 arbIMBbIHJA OOJIFaHBIHA KapamacTaH ©3eKTi,
OFaH JIET€H KBI3BIFYIIBUIBIK OJ1 1€ KYIITi, OWTKEHI OHBIH IOHAPAJBIK JKOHE
nudpranappyra OCHIMILIITT apThI Kelei, ofl 6acka moHAepMeH OeJICeHal Typ/e
uHTerpanusuianaae Jung, S., & Won, E.-S. [10] [upek racelp OYpwIH OiiM Oepy
pPOOOTOTEXHUKACH CaJaChIH/IAFbl BIHTHIMAKTACTHIKTBIH OJIEYeTTI MYMKIHIIKTEpI
taHpUIbl Papert, S. [11] xone Kaszipri OuTiM OepyliH poOOTOTEXHHKara JETreH
seriHiHig Jkydeni ecyi Miller, D. P. & Nourbakhsh |. [12] TexHOIOTUSIBIK
OarpITTa Kajaracy/a.

CounbiMen, M. T'. EpmioBTthiH [13] nucceprauusuiblk 3epTTeyinae Gu3nKaHbl
OKBITY/JIbIH TIOJIUTEXHUKAJIBIK OAFbITHIH JKY3€re achlpy Kypajbl peTiHae OutiM Oepy
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pPOOOTOTEXHUKACBIHBIH 3JEMEHTTEPIH KOJJaHy Macernecl KapacTslpbuiasl. K. M.
MyxamenueBanbiq [14] auccepTalMsiibIK 3epTTEyiHIE MEIarornKalblK kobanay
onicHamachkl Herizigae neparorukaislk XKOO-na poboToTexHruka OOWBIHINA O1TIM
Oepy TEXHOJOTHSJIapbIH Ko0ajay MEH ICKE acChIpyIbIH TEOPHUSIIBIK JKOHE
MPAKTUKAJIBIK HET13/IepiH aHbIKTay MACceJeci 3epTTeNIl.

Ocpunaiima, 013 KyprizreH Tanjgay OipkaTap KapamMa-KaHIIbLIBIKTAPAbI
aHbIKTayFa MYMKIHIIK Oepi:

- Ka3aKCTaHABIK WHIYCTPUSHBIH 3aMaHayd poOOT KYPYIABIH KaApJIbIK
oJlieyeTiHEe KaKETTUIINT MEH OCbl OarblT OOWBbIHIIA CTYJIEHTTEpAl Jaspiay
Mocelesepi apachIHIa;

- OuriMm Oepy pOOOTOTEXHUKACHIH MOHIIK KypCTaplblH Ma3MYHbIHA
UHTerpanusiiay MYMKIHZITT MEH OHBI 3JIEKTUBTI Kypc >KyheciHae OachiM OarbITTa
3epTTey apachiH/IA;

- MMOHAPAJIBIK KOHTEKCTE OKY-9JIICTEMENIK KaMTaMachl3 €Ty KaKeTTUIIrT MeH
HaKTBI Oa3aJIbIK MapaIurMaHbH 00JIMaybl apachiHaa.

Ocwl 3amMaHayW KapaMa-KaWIIBUIBIKTAPABl IIENTy OHBIH MOcCeleNepiH
TYKBIpBIMIayFa MYMKIHZIIK Oepe/i: MOAYJBAIK TOCUT Heri3iHAe Oonamak ¢usnka
XKoHe nHpOopMaTHKa MyFaTiMIEpiH OLTiM Oepy poOOTOTEXHUKACHIH OKBITYFa Kanai
nanbIHAay Kepek; Oomnamak ¢pu3uka sxkoHe nHpopMaTHKa MyFalliMAepiH OuTiM Oepy
POOOTOTEXHUKACHIH OKBITYFa OKBITYJbI YHUBIMIIACTHIPY 9/icTeMeci KaHaaid OO0ybl
KepekK.

AtanraHn mpoOiemara CoWKeC 3epTTey TaKbIPhIObl  TY>KBIPHIMIAJIBI:
"Bonamak ¢u3uka xoHe MHPpOpMAaTHKAa MYFaTIMISPIH MOJIYJIBIIK TOCUT HETI31H]IE
Ou1iM 6epy poOOTOTEXHUKACHIH OKBITYFa Jaspiay".

3eprreynin Makcatbl - Oojamak ¢u3MKa KOHE HMHQPOpPMATHKA
MYFaIimMAepiH poOOTOTEXHUKAHBI OKbITYFa AaibiHnay kesinae XKOO-na Outim 6epy
pPOOOTOTEXHUKACHIH  OKBITYIABl  YHUBIMAACTBIPY  OJICTEMECIHIH  TCOPHSIIBIK
Heri3/1eMect.

3epTTey HBICaHBI - Oojamak Qu3nka xkoHEe WHMOPMATHKA MYFaTIMJIEPiH
KOFaphl TMENaroruKaibIK OuTiM Oepy kyieciHae OutiM Oepy poOOTOTEXHHKACHIH
OKBITYFa JTAWbIHAAY MPOIIECi.

3eprrey mOHi - Oomamak ¢usznka xoHe WH(MOpPMATHKA MYFaTiMIEpiH
MOAYIBAIK TOCUT  HeriziHme OutiMm  Oepy  pOOOTOTEXHHKACHIH  OKBITyFa
JAWBIHIAYIBIH TEOPHUSIIBIK KOHE MPAKTUKAJBIK HET13/1epi.

3epTTey rumore3achl. ecep Oonamak ¢u3NKa JKOHE HMHPOpPMATHKA
MyYFaJIMJIepiH MOIYJBIIK TOCIT KOHTEKCTIHAE POOOTOTEXHHUKA TOHAEP1 OOMBbIHIIA
OKBITYJIbI ~ YABIMJACTBIPYJIbIH FBUIBIMU ~ HETI3ACNreH oJicTeMeci OoMbIHIIA
OKBITATBIH 0OJICAK, OHOA ONAPIBIH POOOTOTEXHWKAHBI OKBITYFa JAWbIH]IBIFBIHBIH
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KETKUTIKTI JCHIeMiH KaMTaMmachi3 eryre Oonaabl, Oyn Oonamak ¢u3nka KoHE
uH(poOpMaTHKa MYFaIIMAEPIHIH KOCIOM AaspibIFbIHBIH CalachlH apTThIpyFa Ja,
poOOTOTEXHUKA MYFaIIMAEpl pETiHAE MaspiayFra Ja BbIKMNal eTeli, COHJal-ak
pobOTOTEXHUKA MYFaTIMAEP1 pOOOTOTEXHUKAHBIH KOFaM ©MIpiHE BIKIMAJIBIHBIH KEH
cayachl JKaFIalbIHIaFbl TEXHUKAIBIK MOJICHUET JICHTCHiH apTaIbl.

3epTTeyliH MakcaTbl MEH TMIIOTEe3aHbl JdJeNey YIIiH 013 Keleci 3epTrey
MiHAETTEePiH TYKbIPBIMIABIK:

1. MaoceneHiH kaFaifblH TIOHApaJbIK TYPFbIIaH 3epTTey. bonamak dusnka
kKoHe uWH(OpMaTUKa MYFalIMJIEpIH MEKTenrTe OuriM Oepy poOOTOTEeXHUKACHIH
OKBITYFa JalbIHAy KKETTUIIr MEH MYMKIHJIIT1H HET13/1eY;

2. lloHapanelk  WHTErpanusra  JaWbIHABIKTBIH  IICHXOJIOTHSIIBIK-
NEAarorMKaIblK CPEKIICIKTepiHe CYWEeHE OThIphIN, Oojamrak (u3uka >KOHE
uHpoOpMaTUKa MYFalIMJAEpIH poOOTOTEXHUKaAaH OuliM Oepyre npasipiaybiH
oJlicTEMECIH d3ipey;

3. XKobGanbik omic HeriziHae OuUTIM Oepy pPOOOTOTEXHHKACHIH OKBITYFa
apHasirad O6uTiM 6epy TIaTgopMachiH KoHE MOOUITB1 KOCBIMILIACKIH d31pJIey;

4. bonamak ¢wusuka >xoHe wuHOpMaTHKa MyFaliMaepiH OutiMm  Oepy
pPOOOTOTEXHUKACHIH OKBITYFa JaWbIHAAY KOJAAPbIH DSKCIEPUMEHTTIK HeEri3e
TEKCepy.

3eprrey aaictepi. Koiibuiran MiHAETTEpAl HIENIY KOHE IUCCEPTALUSIIBIK
KYMBICTA YCBHIHBUIFAH TEOPHUSIIBIK E€PEKeIEplll TEKCepy YIIIH TEOPHUSIIBIK KOHE
OMITUPHUKAIBIK ~ OFICTep KOJNAAHBUIABI: JKANMbl TEOPUSUIBIK JKOHE  HAKTHI
neAaroruKaiblK JKOchap; IepeKTepl )KMHAY KOHE )KHHAKTAY; SKCIEPUMEHT JKOHE
HOTHXKEJEP/Il eHT13y. OneoueTTeri 611iM 6epy poOOTOTEXHUKACKIH 3€PTTEYIIH KeH
TapaJFaH TYKbIPbIMJIAMalapblH aHBIKTay YIIH OUTIM Oepy poOOTOTEXHHKACHI
TaKbIPBIOBIHBIH HETI3T1 TYXKbIPbIMJIaMaIapblHA TaKBIPBINTHIK Talaay KYpri3iuiiil.
Herisri HakThl meaarorukaliblK omiCTEpaiH Oipi IMeIaroruKajblK JIePEeKKe3Iepal
TEOPUSIIBIK TaJIay OOJIbI.

3epTTeyAiH TEOPUSJIBIK JKIHE JNiCHAMAJIBIK Heri3i.

dunocopusablk  OLTIMHIH OYKUT JKyHeci omicHaMalIbIK (yHKIHSUITIAp bl
OPBIHIANUTHIHABIKTAH, OIPIHINI JCHred — TaHBIMHBIH JKajIIbl MNPHHIUOTEPIiHEH
TYPAThIH OJICHAMAHBIH (PMIOCOPUSAIBIK AeHrewi. KYMBICTaFbl KaJIbl FHITBIMH
omicreMe  OimiM  Oepy  pOOOTOTEXHHMKACHIH  OKBITYABIH  II€AarOrHKaJIbIK
MPAKTUKACHIH JKAHFBIPTY TEXHOJIOTHSCHIH ICKE achipyra OaFbITTalIFaH KYHeIiK
KOHE TEXHOJIOTHSUIBIK TOCUTIEPMEH YCHIHBLIFAH.

3epTTey[lH TEOPHUSJIBIK HeEridsi OuliM  Oepy poOOTOTEXHUKACHIHBIH
TUTIOJIOTHSICBIMEH, TIOHAPAIBIK JKOHE TMOHOTIENIK XKYMBICTApMEH OailJlaHBICTHI.
Piaget Jean [15], Erich Jantsch [16], André Lichnerowicz [17], Bammer, G. [18],
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Bernstein, J. H. [19]; Baveye, P. C. [20], Knapp, C. N., [21], Lyall, C. [22]; Von
Wehrden, H. [23], MittelstraB, J. [24], Defila & Di Giulio [25], Mupckuii E. M.
[26], Tympumnuckuii I'. M. [27], El-Hamamsy, L.[28], Maguth, B. M. [29],
coHbIMeH KaTap ranbivzaap 1. A. Barpamenkonsix [30], [31], Banzi M [32], Blank
D. [33], Nurbekova Zh. [34], Alfieri L. [35], Alimisis D. [36], Pina A. & Ciriza I.
[37], Ucgul M. [38] Gonamrak myramiMaepai aaspriay OarmapiamaiapbiHa OuTiM
0epy poOOTOTEXHUKACHIH €HI13yTe bIKIAI €TTI.

FuliabiMu sJkaHABIFBI.

1.IlonapanblK IUCKYPCTHIH OOBEKTICI peTiHae OuUTiM O0epy poOOTOTEXHUKACHI
KOHE MOHOTIENIK MHTErpalusra AabIHIBIKTBIH TCUXOJOTUIIBIK-TI€Jar OTHKAJIBIK
epeKIIeIKTep1 3epTTENI];

2.bonamak Qusuka xoHe HMH(OpMATHKAa MyFaliMAEpiH POOOTOTEXHUKAHBI
OKBITYFa JTalbIHAAYIbIH HET13T1 alFbIIapTTaphl 3€PTTENAI;

3. bonamak ¢usmuka xoHe MHPOpPMATUKA MYFaTiMAEpiHE POOOTOTEXHUKAHBI
OKBITY YILIH OKBITY/IbI YUBIMAACTBIPY 9/1ICTEMEC] YCHIHBLIIbI;

4. YKobGansIK 9/1ic HETi31HAE pOOOTOTEXHUKAHBI OKBITY OOMBIHIIA OUTIM Oepy
m1aTdhOpPMAaChIH KOHE MOOMIIB/I1 KOCBIMIIIACKHI 931pIICH/II.

3epTTeyaiH TeOpHSUIBIK MAaHBI3ABLIBIFBI  OoNamiaKk (u3uKa IKOHE
uHpopMaThKa MyFaTIMIEpiH JKOFapbl TMEAaroruKaliblKk  OUTIMHIH — HET13ri
TaJanTapblHa  Jkayam ~ OepeTiH  pPOOOTOTeXHUKAJBIK  IOHICPIi  OKBITyFa
JTalbIHAAYIBIH HET13T1 epeKIIeTIKTepl MEH aIFbIIIIapTTaphl HET131eJITeH I H/Ie.

IIpakTuKaJbIK MaHBI3AbLIBIFbI - POOOTOTEXHUKAHBI OKBITY OOWBIHIIIA
BIHFAIIBI (popMaTTapia KojjgaHyra OoJjaTelH OLIiM Oepy TutaTdopMachkiH KOHE
MOOMITB/II KOCBIMIIIACKHI Kacaubl. JlucceprauusiibiK 3epTTeYJe MarucTpaHTTapra,
JIOKTOpAHTTapFa JKOHE jKac OKBITYIIbUIApFa 3aMaHayd TaylanTap TYPFHICBIHAH
naiganel OOMybl MYMKIH ©3€KTI Mocelielep MEH IICNly J>KOJIaphbl, COHAai-ak
omicTep KapacThIPBLUIFaH.

ANBIHFAH HITHIKEJIEPAiH IYPBICTBIFbI 3aMaHAyW FBUIBIMHU-J/IICTEMEIIK
onebueTTepal TaNIayMeH, SKCIIEPUMEHTTIK KYMBICTBIH JKOHE TYTacTail 3epTTeyaiH
TypajJbIFbl MEH JYPBICTHIFBIH PACTANUTBIH HOTHXKENEPJl >KHHAY MEH OHICYHAiH,
FBUTBIMHU-3EPTTEY 9IICTEPiHIH KENICHIH KOJJaHyMEH KaMTaMachl3 eTiIe/l.

Koprayra mpIHa/1ali epeskesiep WIbIFAPBLIAAbI:

- OumiMm Oepy pOOOTOTEXHHMKACHIH TOHAPATBIK TYPFBIIAH 3€pTTEYAiH
TEOPHUSIIBIK HET13/1ePi;

- JKOO-marpl  OKy-omicTeMENIK  KOMIIOHEHT  PETIHAE  MoHApasbIK
WHTETPAIUAFA TICUXOJIOTHUSIIBIK-TIEIar OTUKAJBIK JANBIH/IBIK;
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- Oonamak ¢u3uKa *koHe MH(POpMATHKAa MYFaTIMIEPIH Kaapiapabl Kaita
naspiayblH OpHbIHA POOOTOTEXHHMKA IOHJEPIH OKBITY HEri3iHie OuriM Oepy
POOOTOTEXHUKACHIH OKBITYFa Nasipiay/IbIH AYPBICTHIFHI;

- CTYJEHTTEp1 YThIMJBI asipiiay o(ICTeMeC] xK00abIK KbI3METKE HEeT13ey1
KepeK.

3eprrey 6azacel: skcnepuMeHTTIK 3eprrey "l. JKaHCyripoB aThIHAAFBI
Kericy ynuBepcuteri" KE AK xkone [II. EcenoB areiHgarel Kacnuii
TEXHOJIOTHUSJIAp KOHE MHKUHUPHUHT YHUBEPCUTETI 0a3achIHIa KYPri3UIIlL.

JuccepTranysi MeH KapUsUIaHBIM HOTH:KeJIepiH anpodanusiay

3epTTeyiH HEri3ri epexesnepl MEH HOTHXKEJIEPl XaJbIKapaiblK FHUIBIMU-
npakTUKaIbIK KoHpepeHmusmapaa Tankeuianasl: "Scientific Collection Interconf,
Ne120, Tameiz, 2022, Recent Advances in Global Science. (Vilnus, Lithuania
2022)", "Scientific Collection "InterConf" [39], the Proceedings of the the 2nd
International Scientific and Practical Conference "Society and Science:
Interconnection” (Porto, Portugal 2023) [40], Xeticy ynuBepcurerinin 50
KBUIABIFBIHA apHAJIFaH OoJallaK ypHarbl: FbUIBIM MEH OUTIMHIH ToXipiOeci MeH
Oomamak" [41].

JluccepTanusibIK KYMBICTBIH HOTHIKEJIEPIH €HTI13y aBTOPJBIK 3USTKEPIiK
MEHIIIK  Typailbl  KyomikneH, Immsc  JKancyripoB  ateiagarel  JKeTicy
YHUBEPCHUTETIHIH OakandaBpuaT >KOHE MarucTpaTypachblHbIH OKY IIpOIIECiHE
AJIEKTUBTI KypPCTap/bl €Hr13y Typajibl aKTUIEPMEH pacTaibl.

JluccepTalisiyibIK 3epTTEYIiH FBHUIBIMH 3€pTTEyJIepl Keieci OachuibIMIapia
KOPCETUITCH:

1. Auyelbek, M., Ybyraimzhanov, K., Andasbayev, E., Abdykerimova, E.,
& Turkmenbayev, A. (2022). Analysis of studies in the literature on educational
robotics. Journal of Turkish Science Education, 19(4), 1267-1290,
https://doi.org/10.36681/tused.2022.174\ [42];

2. K.T. blosipanmxkanos, E.C. Anngac6aeB, M.A. Ayenbek. [IpumeHnenue
oOpa3oBaTelbHOM pPOOOTOTEXHHKM B Iemarorudeckom rmpomecce, Cepus
«Ilemarornyeckue Haykm» Series «Pedagogical sciences», Ne2(70), 2021 x.
https://doi.org/10.51889/2021-2.1728-5496.12 [43];

3. Ayenbex M.A., Cenpkmna ['.E. «AKT wmonmoriHinge OimiMm Oepy
poOoToTexHUKAchl, (u3uka JkoHe  WHPOpPMATHKA  KOJUTAOOpPAIMSICHIHBIH
nearorukanelk  MymkiHgikTepi».  KasHITY  XabGapumsicet  «lledacoeuxa
EbLILIMOAPbLY cepusichol, Ne3(75), 202201c.
https://doi.org/10.51889/9653.2022.13.36.015[44];

4. Cennvkuna I'.E., Ayenbex M.A. Tlenarornueckue acieKThbl MPEMo1aBaHUS
pOOOTOTEXHUKH HA OCHOBE OHJIaiiH cumyisitopoB, KazHITY um. AGas BecTHuk
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https://doi.org/10.36681/tused.2022.174/

Cepus «Ilemaroruueckue Hayku» Ne2(74), 2022 x. https://doi.org/10.51889/2022-
2.1728-5496.14[45];
5. Ayenoex M.A., blowsipaumkanoB K.T., AyenbexoBa B.A. Scientific

Collection Interconf, Ne120 August, 2022, Recent Advances in Global Science,
VILNUS, LITHUANIA, 16-18.08.2022, «lIpumenenue ounaun- cumyisimopos 8
usyyeHuu u npenooasanuu oopazosamenvhou pobomomexnuxuy. (120), 56—62.
Retrieved from https://archive.interconf.center/index.php/conference-
proceeding/article/view/1104[39];

6. Kerticy YuuBepcurertin 50 KbuliblFblHAa apHanFaH, «bonamak ypnarbl:
FBUTBIM MEH OUTIMHIH ToXipuOeci MeH OoJialiarbl» aTThl XaJdbIKapPaJIbIK FHUIBIMHU-
ToxipuOenik KoHpepeHlus Marepuanaapbl «Du3MKaHbl OKbITYJa OuUTIM Oepy
pOOOTOTEXHUKACKIH KOIany», 378 — 382, 2022. [41];

7. Ayenbek M. A., blosipanmkanoB K.T., AyenbekoBa b.A. Ilcuxomnoro-
nemarorndeckue  mpoOsieMbl  oOpa3oBaTenbHON — poOoToTexHuku.  Scientific
Collection «InterConf», (153): with the Proceedings of the 2nd International
Scientific and Practical Conference «Society and Science: Interconnection» (May
6-8, 2023; Porto, Portugal) by the SPC «InterConf». Kramer, 2023. 385 p. ISBN
978-989-20-0402-0 (series) [40];

8. A.K. AmumoB, b. A. AyenOexkoBa, M. A. Ayenbek. MHHOBaIlmoHHBIE
TEXHOJIOTMU B BBICIICH 1mKone. OKy Kypaibl— TamaplkopraH K., 2022. — 144 6.
ISBN 978-601-216-791-7,

9. ABTOpPNBIK KYKBIKIIEH KOpPFaJaThIH OOBEKTUIEpre KYKBIKTapAbIH
MEMJICKETTIK TI3UIIMIe MOJIMETTEP/l €HTI3y Typajabl KyallK. ABTOPIBIK KYKBIK
00BEKTICI: FRUIBIMH TYBIHIBI. OOBEKTIHIH aTaybl: MIHHOBAIIMOHHBIE TEXHOJOTHU B
Bbicuiel mkone. OKy Kypaibl 2021 xxbutebl «31» xentokcan Ne22776;

10. ABTOpPNBIK KYKBIKIIEH KOPFaJaThlH OOBEKTLIEPre KYKBIKTApIbIH
MEMJIEKETTIK Ti3UTIMI€ MOIIMETTEp/Al €HT13y Typalibl KyoliK. ABTOPJBIK KYKBIK
oowekrici: DEM-re apnanran Oarmapnama. O0wekTiHiH ataysl: TiR (Training in
robotics) — poOOTOTEeXHUKAHBI OKBITYFa apHaIFaH OutiM Oepy 1uratdopmacsr, 2024
KBUTFBI «15» akman Ne42944;

11. ¥ATTBIK MEMJIEKETTIK FHUIBIMU-TEXHUKAJBIK capanrtamMa OpTaJIbIFhI,
MemiiekeTTik Tipkey Hemipi Ne 0123PKMO0085, mmwirsic Homipi Ne3. JKola
TakbIpbiObl: TIR (Training in Robotics) -poOOTOTEXHUKAHBI OKBITYFa apHAIFaH
MOOWIIB/TI KOCHIMIIIACHI.

JuccepTauusiHbIH KYPbLILIMBI. Jrccepramust KipicreneH, ekl Tapayaas,
KOPBITBIH/IBIZIAH, TMaijajJaHbplIFaH oAeOMeTTep TI3iMI MEH KOCBhIMINajdapaaH
TYPAJIbI.

Kipicnene MoceneHiH ©3eKTUIIN Her13aemell, 3epTTey 00bEKTICI, MaKCaThI,

TUIIOTE3aCchl, MIHJAETTEpl MEH OJICTEpl aHBIKTalaAbl, 3EPTTEYy MOCEIIECIHIH
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https://archive.interconf.center/index.php/conference-proceeding/article/view/1104
https://archive.interconf.center/index.php/conference-proceeding/article/view/1104

HET3iHAEe KapaMma-KalIIbUIBIKTap TYKBIPBIMIANAIbl, JKETEKII WAes, FBhUIBIMU
KAHAIBIK, TEOPUSIIBIK >KOHE MPAKTUKAIBIK MAaHBI3IBUIBIFBl AIlIBLIAABI, OAICTED
aHBIKTAJIaJIbl )KOHE KOPFayFa YChIHBUIFaH €peKeep KeNTipuieal.

bipinwi 6enimoe "butim Oepy poOOTOTEXHUKACHIHBIH THIIOJIOTHUACHIH
3epTTEYIIH TEOPUSIIBIK Herizepi" MoHapasblK JUCKYPCTHIH OOBEKTICI pETIHIE
Ou1iM 6epy poOOTOTEXHUKACHI TaTAaH/IbI.

[ToHapanblK MHTETpALMSIFa JTaWbIHIBIKTBIH TICUXOJIOTUSUTBIK-TIe]ar OTMKAIBIK
EpeKIIeIKTepl, aTan alTKaHIa Kypajagap MEH 9JiCTep KelleHl, COHAail-aK oKy ic-
OpEeKeTl MPOLECIH/E CUXUKAIBIK KOPIHICTEP TYPFHICBIHAH ©3€KTUIIr aHBIKTAJJIbI.
XKana nepexrep HeriziHzae Oonamaxk (Qu3uka xkoHe HMH(OpPMATHKAa MYFaJIiMIEpPIH
POOOTOTEXHUKAHBI OKBITYFa TalbIHIAYAbIH aJIFBIIIAPTTAPbl AHBIKTAJIBI.

Exinwi 6enimoe "Mopaynpaik Tocin koHTekcTiHae KOO-ma Ounim Gepy
POOOTOTEXHUKACKIH OKBITY OJIICTEMECIHIH epekieniri” xoba Heri3iHae Oosariak
¢uzuka xkoHe wuHPoOpMaTHKa MyFaimimMzepiH OutiM Oepy poOOTOTEXHUKACHIH
OKBITYFa OKBITY Il YHBIMIACTBIPY SICTEMEC] YCHIHBLIFaH.
Toxipubenik-IKCIePUMEHTTIK KYMBbIC
3epTTey HOTHIXKENepi IKCIEPUMEHTTIK JKOHE JKOOAIBIK JKYMBICTAPMEH DPacTaiajlbl
’KOHE KOJI1aHOabl 3epTTeyiepre )KaHa nepcrnekTuBaiap amaisl.

KopbIThIHABIAA 3€pTTEYAIH TEOPHUSIBIK JKOHE MPAKTUKAIBIK HOTHIKEIepl

’KUHAKTAJIBIN, TUTIOTE3aHbl PACTAaNTBHIH KOHE KOpFayFa YCHIHBUIFAH epeKeIepiaiH
JYPBICTHIFBIH JOJICICHTIH HET13T1 YFBIMIAP TY KBIPhIMIAIFaH.
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1. Bisim Oepy po00TOTEeXHUKACHIH 3ePTTEYAiH TeOPUSJIBIK Heri3aepi

1.1. Bimim Oepy po0OTOTeXHMKACHI MOHAPAJBIK MAUCKYPCTBIH O00beKTici
peringe

Kazipri yakpITTa XKEKelereH FhUIBIMU TMOHACP KOHTEKCTIHAE OUTIMHIH
OeJICeHJIl HMHTErpalMsChl KOMIIUIiKKe Oenrumli KyObulbicKa aiHanael. byn
MOHAPAJBIK OUTIMII KAJIBINITACTBIPY MPOOJEMAIIBIK KOHE KOOAIBIK TOCUIIEPAIH
KOKETTI CallachlH KEHEHTyre >KOHE TYTACTBIK MapaJurMachlH KaJbIITACThIPYFa
BIKIAJT eTeTiHAIriHe OaitmanbicThl. CTaHIapTTAIFaH SICTEP, CTEPEOTHUINTIK Oy
a3 CypaHbICKa ue 00Jia GacTaabl XKoHE MHHOBAIMSIIBIK 9ICTEPMEH aIMaCThIPBUIJIBI.
[Tonapanblk >xaHa OUTIMHIH maijga OonyblHA bIKNAd eTeTiHi Oenruri. CoOHbIMEH
Karap, TOHAPAJIbIK, TPAHCIOHAIK MOHIH TYCIHY eKIVIITHI JKOHE KONTEeTreH
aHbIKTaMajapiaaH Typaasl [46]. Kemreren maepekkesaep KeEATIPLIreH 3epTTEy
KOHTEKCTIHJEe OutiM Oepy poOOTOTEXHUKACHI TIOHAPATBIK JIEN  CaHAMJIbI,
TEPMHUHOJIOTHUSHBI KOJJIAHYbIH JTYPBICTHIFBIH aHBIKTAy KaXKeT.

"Tpancnonaik" TepMuHiH anram petr 1970 >Kpuibl OHTUIl HMIBEHLAPUSIIBIK
ncuxosor Piaget Jean [15] xommanran. By TepMuH OeNriicHreH aKaJIeMHUSIIBIK
MOHAEPJECH ThIC KYOBUIBICTapAbl cumartaibl. Oy TPaHCHOHAIK TEK MOHAPAIBIK
KaThbIHACTApPMEH IIEKTEeIMEeN/ 11, KepiciHiie Oyl KaTbIHACTap/bl MOHAEP apachIHAA
KaTaH IIeKkapach3 xahaHIbIK Kyiere opHantacTteipaabl” nen kepceredi. OmapasiH
HET13I1  WJESACHI-MIOHAPANBIK FBUIBIMHBIH 0Oacka callajapblHAH oJicTep MeEH
KaparaibplM TeXHUKaJIapabl "e3apa anmacy" AereHal OuLaipemi, aja IMoHapaJIbIK
"gmicreMmenepaiH (yHKIIMOHAIILI CHUHTE31H", OJapAbIH HETI3IHIE MYJIEM >KaHa
3epTTeY TYKBIPBIMJIAMAJIApbIH KYPYAbl KaMTHABL. TPaHCIOHAUIKTI TYCIHYyTe
tybOereini O6ackama ke3kapac 1987 xpuibl eHrizinai [51]. 1994 xbuiel (Convento
da Arrabida, Portugal, kapamra 1994:.) CIRET OoiipiHIIa TpPaHCIOHIIK IICH
MIOHAPATBIKTHIH apachblHAa TYOereisi ailbipMambUibik Oap. [loHapansik, omapabiy
nikipifimie, 01p FEUIBIMU MTOHHIH 9MIICTEPIH €KIHITICIHE ayBICTHIPYMEH OalIaHBICTHI.
[Tonapanblk MOHMIK IIEKapagaH ©TCe i€, OHBIH MaKCaTTapbl oJ1 Je MOHINIUTIK
Oonpim Kama Oepenl, ajd TPAHCIOHIIK, OpOip >KEKe MOHHIH IIeKapachlHAH THIC.
Bammer, G. [18], Bernstein, J. H. [19], Baveye, P. C. [20], Knapp, C. N. [21],
Lyall, C. [22]; Von Wehrden, H. [23].

VYakpIT oTe Kene OYKUT oleMje TOHApPalblK TOCUIACPIAIH TEOPUSIIBIK
Heri3ziepi MEH TMPaKTHKAIBIK ICKEe achIpbUTYbIHA KATBICTBI OipKatap opTypii
Ke3KapacTap MEH TYXbIpbIMJaManap Kaidta maiina Oonasl. [loHapamnbik
3epTrTeynepaeri inrepiney Futures skypuanbibiH 2004 (36 Tom) xoHe 2015
KpUIapel (65 TOM) ekl apHailbl caHbIHAA HAKThl KykaTTanrad. [likipTamacThiH
OackIH/Ia €Kl Heri3ri TYKbIpeiMaamMa gamMbiibl: Nicolescu TpaHcrpeccuBTI MEKTEO],
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Thompson Klein [52], [53] xewmicTi koHepeHIHSIa 63 TYCIHITIHIH HETri3iH
KaJlaFaH HET131HeH eyponajiblK aBTOpiap YChIHFaH MIBEHIAPUSIIBIK (MTOTUIIEHTPIIIK)
mekren McGregor, S. L. T. [54], Scholz, R. W., & Steiner, G. [55].

Mittelstral®, J. [24] ychiHFaH TOCIT FBUIBIMH KYHE MEH 3epTTey
TOKIpUOECIHIErT HAKThl MAcCeJeliepre oHEe COFaH OalJaHBICTBI ©3repicTepre,
COHBIH IMIIHJE TOPTINTIK AHAJUTUKAJBIK OWIayJaH FbUIBIMA HPUHLMITEP MEH
OMICTeplH CHUHTE31HEH achlll TYCETIH CTaHAApTThl €MeC OilayFa Kellyre
OarpITTanmrad. [loHapasiblKk 3epTTEyJiep CallaChIHAAFbl BIHTBIMAKTACTHIK IKEKE
MOHJCP MEH IOHJIEPTe JIeTeH KO3KapacThl ©3TePTETIH FHUIBIMU JKYHEHIH TYPaKThI
KalTa KypbUTybIHA oKeNe i Aen KyTityae. [ToHapanblk 3epTTeysep/i akaIeMHsUTBIK
opta yuiiH pedopma Oarmapiaamachkl peTiHae KapacTeipyra Oonaabl. TpaHCIOHIK
TOCUIZICP/AIH HET13r1 MPUHIMIITEPIH CUMaTTayFa apHajFaH KONTEreH YCHIHBICTAp
KOHE TIOHApAIBIK 3epTTeyJiep Typalbl xabapjaap €Ty VIIiH JTaJOHAap bl
KaMTaMachl3 E€TETIH OJIICTEP MEH OpCKETTepre apHajFaH KOITEreH HYCKaYJIbIK
Kykarrtap Oap, Mbicanbl Defila & Di Giulio [25] exi Tomablk omicTeMerik
HYCKayJbIK. JlereHMeH, 3epTTeyluIep/iH MIKIpiHIIe, Kenm KOeHLT Oeiyl >KoHe
HAKThUIAYAbl KaXXET CTETIH TPAHCIOHMIK TYXKBIphIMJaMaFra KaThICTHI OipkaTap
KeMIIUTIKTEp MEeH Macenenep ol ae 0ap. [IoHmik, moHapallbIK KoHE TPAHCIIOHJIIK
apachIHIarbl Oairanbic HaKTHI eMmec skoHe (Maasen, S., & Lieven, O. [56], Brandt,
P. A. [57] kemTereH moHapaybIK 3epTTEyJepae MOMEKTI 3epTTeyaepaiH O0oIMaysbl
TYCIHIKCI3 Oombin Kayna Oepeni. [loHapanbik omeOHETTIH HeEri3ri Oeumiri ceHiMmi
OuTIMIe JKOHE JIQJNIEII MabIMIay JepeKTepiHe KoOipek cenyai ycuiHaanl (Burger,
P., & Kamber, R. [58], Pohl, C. [59]). byx macenewi Popa, F., sxone T.0. ramsiMaap
anpikTaiapl [60]. CeiHu mionyaa ['epMaHUSHBIH FHIIBIMH KOPBIHBIH OYPBIHFBI
npesugenti Strohschneider, P. [61] monapanbik 3eprreyiaep cebem - caamapiibik
TYCiHAIpMenepai OelTapan 13eyMeH KOHE TYPaKThl JJaMyFa Hemece 0acka casicu
MakcaTTapra BbIKIaJl eTyaiH HopMaTuUBTIK OarmapwiH ceinra anael (Miller, T. R.,
Wiek, A., 1.6. [62], Pielke, R. A. (2007) [48]). Ocpinaiimia, moHapabIK FHUIBIM
MOHOJIUTTI eMec. by CoOHBIMEH KaTap, FhUIBIMIAPABI TYOereisi KaiiTa
OarpITTaynpl  KakeT erneial. KepiciHmie, moHapanblK FBUIBIM 9p  TYpii
MOIYIBACPIH CUHTE31 OOIBINT TaOBLIANBI, OJApPbIH OPKANWCHICHI HAKTHI Oarmap,
GyHkmmsiap MeH oxictemere we [2]. by Momymbaepai TpaHChOpPMAIUSITBIK
JTUCKypcTapra OipikTipyre OoJajbl KoHE OChUIANINA JKaH-)KaKThl CasCaTThl KYpyFa
MaHBI3JIbl JKOHE TamnThipmac yiec kKocaabl. Nicolescu, B. [63] ToprinTik xoHe
TPAHCIIOHIIK TOCUIIep Kapama-Kaliibl emec, O0ipak OipiH-Oipi TOJBIKTBIPAIbI JICTI
CaHaaBbI.

TpaHcnoHIK TOCLT CUSKTBI, MOHAPAIBIK TICULIIH /1€ 9PTYPl TyCIHIAIpMENepl
O0ap [49]. Jacobs H.H. xome J.H. Borland [50] Oenrim Oip TaKbIpHIITHI,
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npoOiemMaHbl HeMece KYOBUIBICTBI KapacThpy YIUIH OlpHEle FbUIBIMU MOHHIH
oficTeMeci MEH TEPMUHOJOTHACHIH KaMTUTBIH OUIIM Typl peTiHIAE TYCIHEl.
Mupckuit  O. M. [64] mnoHapalblK e3apa JpeKeTTeCcydl  FbUIBIMAAPAb
MHTErpalusiay KoHe capajiay MpoLECiHAe TOPTINTIK OLIIM Kyilenepl apachlHIaFbl
KAaTblHAC pETiHAE, COoHAal-ak Olp OOBEKTIHI 3EepTTEUTIH op TYpJl cajlajgarbl
FaJIBIMAAPIbIH YKBIMJBIK JKYMBIC (hopmanapsl petinnae Tycinaipeni (6.518-6et). I'.
M. Tymuunckuii [65] mpobnaemanapapl Kooaa, IMEIyIiH TICUIACPIHIC, TCOPUSIBIK
acreKkTuiep/ieri OalyaHbICTApAbl AHBIKTAy/a, >KaHA MOHAEP/l KaJbIITaCThIpya
MOHAPaJIBbIK KOPIHICT1 aHBIKTANIBI.

JIsicak U. B. [49] moHapaiblK KaThIHACTBHIH €K1 HET13T1 TOCUIIH aHBIKTAMIbI.
bipinwioen, exi Hemece oAaH Ja Kell FbUIBIMU MOHJEPAIH ©3apa JpeKeTTecyl
peTiHe, OJap/blH OPKAKWCHICBIHBIH O31H/IIK TMOHI, TCPMUHOJOTHSACHI KOHE 3EPTTCY
omicrepi Oap. ExiHwioeH, FbUIBIMH TOHAEP 3€PTTEMEUTIH OUIIM cajalapbiH
anbIkTay Keszmeneni. OcpUiaiiiia, oOJIApJABIH apachiHia, IOHACPIH TYHICKEeH
KEpiHAe, OMICTep/l, TEePMUHIEPAl OIpIKTIpyre AalblH MOHAEPJCH KaObLagan
aJaThIH >KaHACHI Maia 00ybl MyMKiH. MpbIcansl, 013 poOomenarorukanbl OeJim
KOpCeTy YIIIH poOOmncCuxojoruss MeH poOodunocodusra YKCacTbIFbl OOWBIHINA
yCbIHbIC Kacanbik[40]. OpTypiai TOpTINTIK cajanap apachlHAAFbl OPTAKTHIKTHI
aHBIKTAayMEH OailJTaHBICTBHl TOHAPAIBIK MAaHBI3Abl APTHIKIIBUIBIK WHTETPATUBTI
TEHISHIMSUTAP IbIH KOPiHic1 OOJBIN TaObLUIAIbI. OIICTEMEITIK JeHIel e MOHAPaJIbIK,
KaHa TIOHApalbIK Kypajjap KUBIHTBIFBIH Kypa OTBIPHIN, OUTIMHIH Oacka
cajanapbiHa Oip MOHTE TOH 9AICTEP Il KOJIIaHyFa MYMKIHAIK Oepe/ti.

OJIEeTTe, 3ePTTEY TAKBIPHIOBI THIM KYPJEIi dKoHE Macele Oenrii Oip FEUIBIMU
IOH YIIH KeyieMzl OoJiFaH jKaFjaiia ToHapalblK 3epTTeysiep Kypriziaeidil.
OpTYpJIl  TOPTINTIK cajajap apacblHAAFbl  OailflaHBICTapAbl  AHBIKTAyMEH
0ailyIaHBICTBI TTOHAPAIBIK KATHIHACTAPIBIH MAHBI3IbI APTHIKIIBUIBIFBl HTHTETPATUBTI
TEHACHIUSUTAPIBIH KOPIHICI O0JBIN TaObLIaAbl. 3€pTTEYTe MOHAPAJIBIK KO3KAPACTHI
KOJIAaHYJBIH CajJapbl KaJbIITACKAH CTEPEOTUIITEPACH, HOpMAaJapJaH KOHE
3epTTEy IOCTYPJCPIHEH IIEKTeH ThIC MIBIFYhl MYMKIH. OJICTEMEIIK JIeHreiae
MOHAPAJIBIK MAaHBI3/IbI, OUTKEHI OJI JKaHa MOHAPAJBIK Kypajaap >KUBIHTHIFBIH Kypa
OTBIPBIN, OUTIMHIH Oacka camajapbiHAa Oip TOHTE TOH OJicTep/i KOJJdaHyFa
MYMKIHIIK Oepemi. IloHapanblK 3epTTEyMiH MAaHBI3BI CHIIATTAMachl OHBIH
npoOIeMalIbIK, OarmapiaaHysl OOJBIN TaObLTAABI, Oy XKEKe MOHJSPAIH TOFBICHIHIA
TyOereini kaHa OUTIMHIH mainga OoirybrHa okenei. COHBIMEH KaTap, MOHIASPIIH
e371epi MyHJIaii UHTETpAIUAIaH KeHiH eMip CYpPYyiH TOKTaTHaiabl, TEK 3ePTTCYIiH
’KaHa TMPUHIAIITEPIMEH TOJBIKTHIPBLITA B

CoHbIMEH, TTOHAPATBIK 3€PTTEY JKOOATAPBIHBIH CalachlH JKaKcapTy (GpakTopbl
OoJla ayazbl KOHE KaHa OUIIM anyabsl KubiHIaTanbl. [[oHapanbIK 3epTTeyniepiiH
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apTHIKIIBUTBIKTAPEI TTOHAPANBIK Y)KBIMIAP JKYMBICHIHBIH HAKThl TPUHIMITEPiH
KOHE OFaH KIPETIH FaJbIMJIApAblH JKayalKEepUIUIIK cajajapblH aHbIKTAy,
TEPMUHOJIOTUSHBI ChIHU KOJIJaHy, OUTIMHIH HIbIHAWBI CHHTE31H JKY3€re achlpyra
MYMKIHJIIK O€peTiH THIM1 9/1liCHAMaHbl d31pJiey KOHE KOJJIaHy 'KarJalbIHAa FaHa
KY3€re acblpblIybl MyMKiH. Bi3/iH OakbliaybIMbI3 OOMBIHIIA MOHAPAJBIK cajlara
Oi1iM Oepy poOOTOTEXHUKACHIH aHBIKTay aypbic. ATtam eTkeHiaeiu, Mittelstral3, J.
[24] ic xy3iHme TpaHCIOHIIK MEH MOHApaNbIK colikecTenmipeai. Oy MoHapabiK
CO3/IIH MarbIHAChIHAA TOHJIEP apachlHlla eMec, MOHAIK KeAepriiepal >KeHeal aem
caHaiizipl. [ToHapanbiK, OHBIH K©3Kapachl OOMBIHIIA, 1C )KY31H/IE€ TPAHCIIOH/TIK.

binim Oepy poOOTOTEXHMKACBIHBIH TMOHAPAJbIK CHUMIAThl  HETi131HEH
npoOJieMalIbIK JKOHE >KO0OaNbIK OarjapiaHy jkoHE e3apa OallbIThUIFaH OipkaTap
KEKe TIOHACPMEH WHTErpanus TYpreIchiHAH 3epTreneni. CoHBIMEH Kartap,
XaJIbIKApablK ~FBUIBIMU JICPEKKO3ICP JOJCIJICTCHACH, OJ ICHXOJOTHSIIBIK-
NeAarorukaiblK JAUCKYPCTBIH CYpaHbICKA He O0O0beKTicl Oonbim Kajna Oepei.
Margot, K. C. & Kettler, T. [66] xyprisren STEM 6iunim Oepy myraimimMaepiHiH
Tikesner kaOpuimaybpiHa apHanFan 2000 xburmadn 2016 KbputFa JEHIHT1 aFbUIIIBIH
TUTIHAET]T SMIMPUKAIBIK MaKajajgapra KyHell IOy OKBITYIBIH IeIarornKaiblK
OMICTEPIH KETUIAIPY, OKY JKOCHApBhIHAAFBl MOCENeNIep/Il MIeHTy JKOHE IMoHAPaJIbIK
TOCUITE HETI3JEITeH OKBITY KaKETTUIIrIMeH OaillaHbICTBl YKCac Mocelenepal
anbIkTagbl. STEM-011iM Oepy mNemarorukayiblK TYPFBIIAH TYJIFara OarbITTalFaH
OKBITYFa KOIyJl Tajam eTeil, mpoOiemanapasiH Oipi, OutiM Oepy mpolieciHe
THIMJII €HT13y YIIIH KaXETTI pecypcTapAblH JKETICIEYIIUTri OOMbIT TaObLIaIbl.
KapacTeippuiran aBTOpiIap JKeKe IIiKipjaepre cuiremMe kacaiiasl. MyMKiH
cebenrepaiy  Oipi —  TOHMIK  cajajarbl  OKBITYIIBUIAp  apachIHJAFbl
BIHTBIMAKTACTHIKTHIH keTKiTiKCi3airi (Al Salami, M. K. [67]. Tarsr 0ip 3eprreyme
MYFIIMJIEp TIOHAPAJBIK OKBITYFa KeIepri KeNnTipyl MYMKIH Jell CaHaWThIH
Kocrapiiay jKoHe Ma3MyH crtaHmaptrapbiH aran etti (Herro et al., [68]). Onap
BIHTBIMAKTACTHIK MI€H TEXHOJOTHUS TTOHAPAJIBIK OKBITY YIIIH MaHBI3bI OOJAbI JET
canaiinel. STEM (El-Deghaidy, H., [69]) TepT moHHIH OipiKKEHIIKTEH, TOHAPAIBIK
KOHIICTIIMACH JKEKE OKBITYIIbBUIAp YIIIH KHUBIHABIK TYFbI3ABL. [loHApaIbiK
uarerpamuss STEM-nme OipHemie OKBITYIIBI PETiHAE KbI3MET eTeTiH Oip
OKBITYIIBIHBIH POJIIH €I9yip KUBIHAATATHIHEI CO3CI3 XoHE OV MyFamiMiep Oacka
MOHJIEpMEH  OumiMm  Oepy  poOOTOTEXHHMKACBIMEH  YHJIECKEHIE  OCBIHIAN
KUBIHJIBIKTapFa Tal Ooyaabl JereH KOPBITBIHIABIFA Kenadi. bimim  Oepy
POOOTOTEXHUKACH TEXHOJIOTHSIIAPHI KapaThUIbICTaHy, HHpopMaTrka xoHe STEM
MIOHJIEPIH OKBITY YIIIH 9PTYPJl TOCULAEPMEH KOJAaHbUIaAbl. byn onak yineciml,
eiTKeH1 OuTiM Oepy poOOOTOTEXHUKACHI MHXKEHEpHUs, MH(OpMaTHKa, MaTeMaTUKa
KoHe (u3MKara HerizzenreH. butiM 6epy poOOTOTEXHHKACHI, pOOOTTAp/IbI HAKTHI

18



naijganany CHUsAKTHI, Koramra OarbiTTanmran (Akgiindiiz, D., [70]). Kaiita naspnay
eMec, MyFaliMiepal naspiiay OaraapiiaMachl asChlHAa MEKTENKE JEWIHr1 OuTiM
O0epy poOOTOTEXHUKACHI MYFaJIiMJEpiHE KaThICThl aCCOI[MATUBTI 3€pTTEY
kapacteipbutyaa(Tsai et al., [71]).

XKeke xakcaprynap epikTi MyFaliMJIEPMEH ChIHANJIbI, OUTKEHI HOTHXKENEep
nHpopMaTHKa MEH pPOOOTOTEXHUKAHBIH WHTETPAMSIIBIK MOJCIIH YCTaHFaH
MyFaiMaepre xanmbiuiama sxkacaisiaasl (El-Hamamsy, L., [28]). Kasipri koramaa
OacTayslll OUTIM Oepy MEH MyFalliMepAl Aaspiayna OutiM 6epy HHHOBaUUSIAPbIH
EHTI3y/[1H MaHbI3IbUIbIFBI MeH KaxkeTTutirin Forbes, C. T. [72], conaaii-ak Lucero,
M., [73] atam etexi, Kim, C. [74] xone Daniela, L., & Lytras, M. D. [75] epekiie
KKETTUTIKTepl Oap CTyAeHTTep YIIIH OuliM Oepy pOOOTOTEXHMKACBIHBIH OH
¢dakropmapel aram etimeai. Maguth, B. M., 2012 [12] opra wmekTen
OKYIIBIJIAPBIHBIH OUTIM Oepy poOOTOTEeXHUKAChIHA KATBHICYbIH )oHE OHbIH STEM-
MeH OaillIaHbICBIH CHUIATTaNbl. OPTYPIIl jKac caHaTTapbl MEH KAKETTUIIKTEp1 Oap
KOITETCH MACeJIeJIEPMEH KO BEKTOPJIBI KaThIHACTAp Ja KapacThIpbLIaasl. Hamner,
E. [76], Miller, D. P. & Nourbakhsh, I. [12], Greka Dufranc, I. M. [77]
poOOTTapbl OKBITY MEH MOTHBAIMSHBI YKaKCapTy Kypajabl PETiHAC KOJIaHYJIbI
atan etenl. JIMCKypCTHIH >KEKeJlereH MepCleKTUBAIBIK BEKTOPbl MEKTEIKE JCHIHT1
OutiMm Oepy poOOOTOTEXHUKACHIH OKyFa Ke3€H-Ke3eHIMEH JalblHaay OOJIBII
taObutagel, El-Hamamsy, L., [28] STEM 6imim Oepy poOOTOTEXHHUKACHI
caJachlHIAFbl BIHTBIMAKTACTBIK YIIIH €H JKaKChl HYcKa eMmec jen caHaiiabl. Onap
OutriMm Oepy poOOOTOTEXHHMKACHIH €CeITey, OWjay MaFiablIapblH YHPETy Kypaibl
peTiHae maijanaHy Typalibl 3epTTeyliepai Oakpuiay apKbLIbl ©3 THIOTe3ajJaphbiH
nonenneiai, omap STEM-re kaparanma TuiMuipek nen caHaiabl. Onap OHBI
nH(opMaTHKa YFBIMJIAPBIH OKBITY Kypajibl peTiHae madmananansl Magnenat, S.,
[78]. ConbiMen Katap, aBTOpJIap MEMJIEKETTEPIIH OCBHIHIAAN MHTEIPAIlUs MCH OHBI
SHTi3yre KBI3BIFYIIBUIBIFBIHA Ha3ap aynapanasl Balanskat A. & Engelhardt K. [79].
Onap mHboOpMaTHKa >XKOHE POOOTOTEXHMKA OOWBIHINA OKY OarmapiamMaiapbIHBIH
OipikkeH pedopmacel uHPoOpMaTuka OOWBIHINIA OKy Oar;apiiaMachlHBIH
MaKcaTTapblHa COMKECTIrl FaHa eMeC, COHBIMEH KaTap, ¥3aK Mep3imii
nepcrnektuBana pecmu Outimre STEM-re KaThICTHI ic-mapanap/bl €HTi3yTe bIKIal
€Tyl MYMKIH JIeTl caHalJbpl. AlTa KeTy Kepek, OyJ 3epTTey OacTaybllll CHIHBII
MyFalmiMAepiHe apHAJIFaH €Ki KBUIIBIK Y3IiKCi3 KociOn gamy OaraapiamMachIHBIH
(CPD) woTwxenepiH Talmalpl, ajl 3epTTeyJepAiH Kemmiairi OuriM Oepy
POOOTOTEXHUKACHIHBIH JKYMBICHIHBIH O€HpecMu JKaFJaillapblH  CHUIMATTayMEH
HIEKTEeJIe/Il.

TankputanaTeIH MacenenepAiH Oipi-OHbl pecMHu OuliMre OIpIKTIpY YIIiH
kypec (Benitti, F. B. V., & Spoladr, N. [80]; Eguchi, A. [81]; Negrini, L., [82]).
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bipHeme 3eprreymiuiep OHbIH OelpecMHM KYMBICBIHAH ©Ty YIIIH OKY
OarmapiiamManapbeiH pedopMaayIbiH MaHbI3ABLUIBIFEl TYPAIbl KOPHITHIHIBIFA KETIi.
byn pedopma nagpranran MyraimiMaepIiH KOJ XKETIMAUII MEH >KeTiCIeyUIUIITiH
KOIOFa BbIKHAN eTeAl. ABTOpJApAbIH MiKipiHIIE, OuTiIM Oepy poOOTOTEXHHMKACHIH
pPECMHU KOHTEKCTKE EHII3yre Keaepri KeNTIPeTiH ceOenTep >KOFapbl UIBIFbIHIAP
oonein TabObutazel (Wallace, M. L. & Freitas, W. M., [83]). Myranimaepre
TEXHOJIOTHSUIBIK pecypcTapibl Maijananyabl yipery kakerrimiri (Mester, G.,
[84]), crymenrrepain umdpasik Kyseipertimiri (NOfez, A. J. [85]) xome
MYFaTIMHIH TeJarOrMKabIK JalbIHIBIFBIHBIH KaxeTTiniri (Sanchez, E., [86])
OoiibIHIIIA MIBIFBIHAAP/IBI aTayFa 0osabl. biniM 6epy TYprhICBIHAH POOOTOTEXHUKA
MEKTENKe JCHIHT1 KoHe MEKTenTeri OuliM Oepy MNpOIECiH KOJAAMabl JKOHE
KETUIIpeai, HOTH)KECIHJE pecMH KOHTEKCTKE aybicybl Kepek. Kemreren
3epTTEYHIIEP POOOTTAPABIH SBOIONUICHIHA KATBICTBI ATUKAJIBIK XKOHE dJICYMETTIK
MaceneNepAl menly YIIiH ToxipuOeniiepre yCbHbICTap Oepy KaXKeTTIIIrH artar
otti (Malinverni, L., [87]; Riek, L. D., & Howard, D. [88], Sullins, J. P. [89],
Zawieska, K., [90]). Bixim Gepy poOOTOTEXHUKACKHI QJIEYMETTIK OpTaa KOJIIaHyFa
0OJaTBIH pecypcTapAbl TYABIPATBIH (PYHKIIMOHAJIBI OKBITY/ABI BIHTAJIAHIBIPAJIbI
(Gorjup, G., & Liarokapis, M. [91]). Bbimim ©Oepy poOOTOTeXHHKACBIMEH
UHTETpalUsIaHFaH TOHJEp MIeHOepiH KEHEUTYMEH KaTap, >KOOAJIbIK OKBITYIIbIH
NeAarorukaiblK OMICTEPIHIH apKachblHAA OKYIIBUIAPABIH JepOecTIK JarblIaphl
(Caballero-Gonzélez, Y. A., [92]), mpoGiemanapasl MIeIly daFablaapbl JaMHIbI
(Lopez-Belmonte, J., et al. 2021 [93], Zhong, B.C., [94]).

biznin 3eprTey KochIMINIa aKmapaT adyIblH JQJEIACHTEH OJiCTepiH
KOJJIaHyFa OHE OChI KaHA >KaHAJIBIKTapApl Oap OUTIMHIH JoHEKTI MacCHBIHE
OipikTipyre OarbITTaIFaH. Ochunaiiia, KOFaM HaKThl Mocenenep OOWBIHIIA
aKmaparThl HAKThUIAy KoHE JKyHelnl OUTIMHIH Kasipri ASHIeHIMEH TaHBICY YIIH
KakeTTi OutiM anmagpl. KyOBUIBICTBIH OPTYPJl aCHEKTUIEPIH ONAPIBIH KYHETiK
e3apa OPEKETTECYIH/Ie CUMATTAUTHIH >KOHE TAJIJAWTBIH OUTIM OJapiAblH OipTyTac
KaTbiHACTapbiHAa TyciHmipineai. Ocpuiaiima, XyHemik OUTiM Ce3Ci3 MOHApaJbIK
Oonbil  TaOBUIANBI, SIFHM O OipHEIle ToHAEP CalachlH KAMTHUTBIH JKOHE
OIpIKTIpETiH KapbhIM-KAaThIHAC YITUICPiH aHbIKTayFa OarbITTanFan [2]. JKykeminik
MOHAPAIBIK  OOJBITT  TAaOBIIATHIHIABIFEIHA CYHEHE OTBHIPBIN, OI37iH Karmanaa
MOIYIBAIK TOCLT MOHAI TePeH 3epTTeyre OarbITTajFaH >KYHENIK TOCIT TMPHUHIIAI
pETiHAEC KapacThIPBUIATHIHABIFBIH eckepemi3. COHBIMEH KaTap, OHBIH Oacka
TOCUIIEp KOHTEKCTIHAE OpBIHABUIBIFBIH aTalm OTKEeH >KoH. HakTel FHUIBIMU
JICHreiIe TYJIFara OarbITTAIFaH, TIOHIIK-OPTaIbIKTaHABIPBIIFaH, OCICEHILITIK KOHE
MeJarorukaHbiy 0acka Tocuiaepl KoJanbliasl. ExiHII skarbiHaH, Oacka 3aMaHayH
ToCUIAEpAIH OO0dybl aHbIKTaMalapibl KOJJIAHYABIH AYPBICTHIFbIH Tajlam €eTel.
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NuHOBausnbIK ToCULIEpiH O1pi, MbICAIbl, MHTEIPATUBTI-MOIYIBAIK TCLI. OHBIH
0acka TeXHOJIOTHSUIApJaH albIPMAIIBIIBIFEI — OKBITYJBIH Ma3MYHBI aKmapaT OaHKi
’KOHE OHBbI Urepy OOMBIHIIA SAICTEMENIK HYCKAYJBIK PETIHJIE 9PEKET €TETIH TOJIBIK,
TOYEJICI3 KEUICHIIK-MOIyJbAep peTiHne ycbiHbpuran [95]. Omap crynmeHTTiH op
cabaKka caHaJlbl TYpJie ©31H-031 TallbIH1ay IbIH THUICT1 JIEHIeHi1H KaMTaMachl3 e€Te/l.
MyHzia MyFajgiM MEH CTYIEHT apachlHAAFbl TeNe-TeHAIK CYObEKTUIIK KaTblHacTap
cakTajaabl, O©UTKEHI OKBITYIIBI CTYJCHTTEPIIH TariChbipMajapblH OpPBIHAAY Ke3iHe
KeHectnl pemiH aTtkapaasl [96]. MHTerpanusiaHFaH OKy »ocmapbl OuTiM Oepy
Ma3MYHBIHBIH MOjieJl O0JbIN TaObLIaAbl koHE OuTiM Oepy OJIOKTapblHAH TYPaJIbl
(ryMaHUTApIbIK, JKapaThUIBICTAHY, JKaJIIMbl TEXHUKAJIBIK J>KOHE apHaiibl). by
TOCUITIH apTHIKIIBUIBIKTAPBIHBIH KaTapblHA KYPCTBIH KYPBUIBIMBI MEH OHBIH
Ma3MYHbIH aHBIKTayAaFbl )KYWETUTIK, 9p MOAYJb IIIIHJAE OKY MPOILECIHIH OapJibIK
TYPJACPIH OJICTEMENIK TYPFbLAAH JYpbIC YHIECTIpyAl KaMmTamachi3 €Ty,
KYPBUIBIMHBIH ~MKEMJIUIITl, CTYACHTTEpAIH OUTIM anyblH THIMAI Oakpuiay,
OKBITYIIBIHBIH FHUIBIMU-OICTEMENTIK KYMBICHIHBIH TIEPCIICKTUBAJIBIK OaFbITTapbIH
aHBIKTay aTaabl. KypCcThIH Ma3MYHBIH KOHE OHBIH OKBITY MOJIYJBICPIH XKYHei
Tanaay kadeIpaHbIH 3epTXaHAJIBIK 0a3acChIHBIH OJICTEMENIIK KaMTamachl3 eTLTyl
MeH kai-kyiiH, JKOO-HBIH KOMIBIOTEPIIK TEXHOJOTHSIAp CalachlHIAFbl
MYMKIHAIKTEpPIH, COHJIaif-aK OJICyMETTIK TaIChIPBICTHIH KaXKETTUIIKTEPIH ecKepe
OTBIPHII KYpri3inayi tuic [97].

MoaynpIiK-UHTErPATUBTI TACLT OKY MPOIECIHIH OOBEKTHUBTI KaXKETTI €Kl
KarblHBIH OajaHChIHA  BIKHAJT €TeAl — JOCTYpJl OKYy IIOHAepi IIeHOepiHe,
MOAYJbJIEP KYPaMbIH/Ia apHAWbl MAIIMETTEP/Al 3epeiieyal MOFBIPIaHABIPY JKOHE
3epTTey, KOHCTPYKTOPJBIK KOHE OKY KBI3METIH BIHTAJIAHIBIpYFa OaFbITTaJFaH
cabakrapma OimimMai TyTactaii mHTerpanusiiay [97]. CoHbIMeH KaTap, aKbLIIbI
OuriM Oepyai KOJJIAWTBIH aKMapaTThIK TEXHOJOTHSIAPABIH YHEMI Ocilm Keje
KaTKaH 0a3acbkl MOIYNIbIIK TociuiMeH Karap Smart Education Framework
a3ipieyre, coHmai-aKk (peHMBOPKKE HETI3JCNITreH cMmapT OuliM Oepy Iu3aiiHBIH
)acayra MyYMKiHIiK Oepeni. Omap Genrim Oip KypcThl HEMece JopicTepl a3ipiey
YIIIH KYPBUIBIM/IBI JKOHE TU3aiiH TOCUTIH Kalai maiiianaHy KEepeKTIriH KepceTe/i.
MyHmait o3ipaeMenepaiH HOTIKeNIepi cMapT OuliM Oepy TYKBIPhIMIaMaChIHBIH
Ka3ipri yakbITTa OpBIHIBI €KeHiH pactaiael [98]. Axpurnel OuriM  OepyniH
aHbIKTaMackl - "mHQPIBIK Ioyipaeri okeITy TyXbIppiMaamace” (Zhu et al., [99]
Bajaj, R., & Sharma, V. [100]) uaTe/IIIEKTYaIBI OUTIM — Ke3-KEeJreH XKepJIe KOHE
KE3-KEJITeH YaKbITTa KEKE OKBITYIbl KaMTaMachl3 €Ty. AKbULIBI OLTIM Oepy yIIiH
KeW/le KOJNJAHBUIATHIH aKbUIIBI OKY OpTachl — IEIarOTUKAHBIH, TEXHOJOTHUSHBIH
THIMJ1 JKOHE THUIMJI ©3apa OpPEKETTECYlH >XOHE OJapAblH OKY MpOLECTEepiH
XKakcapTy YIIIH OIpirylH KaMTUTBIH OUIIM Oepy XyilenepiHiH >kaHa TOJKbIHBI
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[101]. Xanbikapansik cranmaprray yibIMbIHBIH (ISO) "okbITy, OLtiM Oepy *xkoHE
OKBITY YIIIH aKMapaTThIK TEXHOJOTUsIap" CTaHAAPTTApbIH 31pJeyal Koujaay YIIiH
T00b1 Oap (ISO/IEC JTC 1/SC 36), TonThlH Tikenend xayankepuuiiriven 40
CTaHJapT 93IpJeHl KoHE OJaH Ja Kem craHaapTrap a3ipienyne (International
Standardization [102]). XanblkapaidblK HHTEIUICKTYAJbl OKBITY —OpTaJiapbl
KaybIMJIACTBIFBI CUSKTHI XaJIBIKApaIbIK KaybIMIACTHIKTAp OKY OPTACBHIHBIH JIaMYBIH
Kosjay yiriH Kypsuiansl (http://iasle.net/).

Ocbutaiimia, >KEKENEHIIPIITEH OKBITY apKbUIbl THIMAIPEK OKBITYFa KOJ
xeTkizyre Oomanbl. COHFBI KBUITAPHl QJANTHBTI OKBITY XYHEIEpiH 3epTTeyre
KeOIpek KeHUT OeiHIl. XadblKapajdblK WHTEJUJIEKTYallbl OKBITY OpTaJlaphbl
KaybIMJIACTBIFBIHBIH MOJIIMETTEpl OOMBIHINA, WHTEUICKTYaIaAbl OKBITY OPTacChl
aJanTUBTI TEXHOJIOTHSHBI KOJJaHFaHJAa HeMece TYCIHY MEeH OHIMIUTIKTI
KaKcapTaTblH WHHOBAIMSUIBIK (QYHKIMSUIAD MEH MYMKIHIIKTEpJi KOCKaHza
akpUIABl Aen caHayra Oonaabsl. COHBIMEH KaTap, HWHTEIUICKTyalabl OuTiM
MYMKIHJII IIEKTeYJi JKaHAapJIbl OKBITY MEH JKEKe OKBITYIbIH >KaHa
myMkiagiktepin ycoiHane! (El1 Janati et al., [103], Bajaj, R., & Sharma, V. [100]
MHTEJUICKTYaIbl OUTiM Oepyze aJanTUBTI OKBITY/IbIH MaHbBI3ABLIBIFBIH aTam oTirl,
aKbUIABI OUTIM Oepy TY)KBIPBIMIAMAaChIH YChIH L. ONapbiH MiKipiHIIe, OediMaeny
Ka3ipri O6utiM Oepy OpTachIHBIH Ka)KETTUIIri OOibIm TaObUIaAbl. AJANTUBTI OUTIM
Oepy IKyHelepiHIH MakKcaThl-OKYIIBUIAPABIH OuTiM  Oepy Ma3MyHbl MEH
TpaekTopusiapbiH OeriMaey. Onap cTyaeHTTep OYITTaFrbl BUPTYaJAbl MyFaJliIMMEH
©3apa OPEKETTECETIH KYPBUIBIMIBI YCBIHJIBI KOHE OpPTYPJl OKBITY TEOPHsUIIAPHI
HET31HJE JKacaHAbl MHTEIJICKT TEXHOJOTHUSCHIH KOJJaHa OTBIPBIN, IKyile
KEKEJIICHIIPUITeH Ma3MyH MEH OKY JKOJIIaphlH jkacaiiapl. DOpeldMBOpPK Kol
JEHrelIl apxXuTekTypanga canblHFaH. OKBITYIBIH JKaHa HEMece JKEeTUIMIpUIreH
omictepi "akpuimbl" OLTiM OepyniH Heri3i Ooybin TaOblIaabl. CHIPTKBI JEHrEHIep
3UATKEPIIiK OuTiM Oepyai JKy3ere achIpyIblH HeEri3ri AeHreiin konmanael. 2018
xputFbl  AKII - Kpitait Smart Education KoH(pepeHIUACHIHIA KB
TaKbIPBITITAPABIH Oipi — OLTIM Oepy KypbUIBIMBIH €3repTy Ooisl. byn e3repicrep
KaHa TEXHOJOTHSJIAPMAbBI, aHAa TMEJarorHKalblK TOCUIIEPAl KOHE MKaHa OKY
KEHICTIKTepi MEH OPBIHIAPBIH OipikTipyai KamTuabl Spector, J. M. [104].

byn ’xaHa Hemece JKETULMIPUITEH OKBITY OJICTEPiHE >KEKEICHIIPIITeH
OKBITY, MHBEPTTEJTCH OKBITY, apajiac OKbITY, TeiMUUKAIINs, HaKThl JKaFqailiapra
HETI3/IeNTeH OKBITY oHE T.0. CHSIKTHI Tocuuaep Kipemi. burim Oepy opracwkiHza
HAaKThl aKMapaTThIK TEXHOJOTHUSHBIH OO0iybl, OULTIM Oepy mapagurMachIHbIH
e3repyiHe oKeIMenl. AKbUIIBI OUTiM Oepy MIEeHOEPIHAETI TEXHOJOTUsIAp TOJBIK
emec. KyH calibplH aHa TexHoOJOrWsIap »kKacaimyaa. [omorpamma »xacay
TEXHOJIOTHSICHI — Oyl OuTliM Oepyne KEeHIHEH KOJJAHbUIATBIH MEPCHEKTHUBAIBIK
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TEXHOJIOTHS, OHbI BUPTYaJbl HEMECE KEHEUTUITCH MIBIHIBIK TEXHOJOTHUSCHIHBIH
OeJiiri peTiHAe KapacTeipyra Oomnanbl. Tanmgay HoTHUKeNlepi OOMBIHINA aKbLIIbI
OutiM Oepy »KyHeciH KaxeTTi OuriM Oepy THIMAUIIIHE KOJ JKETKI3y YIIIH
e3repTyre, XaHapTyFa HeMece KailTa skobanayra 0osanbl. JKyHeHiH KOJITaHbICTaFbI
KOMITOHEHTTEPIH JKaKChl OallaMallapMeH aybICTBIpyFa HEMECe TEXHOJOTHSIIBIK
KETICTIKTEpPMEH KakcapTyra Oonaabl. Mpicanbl, oOcblHAAN KyHenepaiH Oipi
TaHJaJFaH KUIT ce3nep Herizinme okymibira Wikibooks, YouTube, Twitter, i3aey
KyHenepi CHAKTBI OpTYpJIi HMHTEPHET-pecypcTapiaH J>KUHAIFaH KON  KBIPJIBI
akmapattel  yceiHaabl  [105].  )Kyite HeridiHeH Oimim  Oepy  Ma3MyHBIH
MHTEJJIEKTYaIbl KON KbIPJIbl KypacThIpylbl Oonbin Tadbuiaabl. Conpaii-ak Ou1imM
Oepy MocenenepiHe eMecC, KOMIBIOTEpPIIK HWHXEHEpUsAFa KaThICThI Maceselepre
apHaJFaH opTypJi 3eprreynep Oap. Meicansl, Shapsough, S., & Zualkernan, I. A.
[106] OGapibik skeplie KOHTEKCTKE TOYeNJi OKBITY YIIiH HMHTCPHET HETi3iHJeri
KYHeH1 a3ipieni. AKbULIBI O11iM Gepy KYPBUIBIMBI aKbULIBI O11iM Oepy KyHenepin
*o0ajayra HYCKayibIK 0oJia anaabl. KypbUTbIM OKBITY HOTHOKEIIEPIHE KOJI JKETKI3y
YIIIH MMEeJIaroruKajblK TICUIA1 KOHE aKMapaTThIK TEXHOJIOTHSIAPABIH KeiCUIreH
JKUBIHTBIFBIH AYPBIC MMai1ajlaHy YIIiH HEeTi3 KypyFa OarbITTajIFaH.

EDUCAUSE [107] Horizon Report Teaching and Learning Edition okbITy
MEH OKY/bl LITepuIeTy/IeT1 MaHbI3IbUIBIFbIHA OAMIaHBICTBI HETI3I1 TEXHOJIOTHSIAP
MEH OICTEpMAiH TI3IMIH KaMTUJbl. Bysl HEri3ri TexHoJorusjaap MeH TokKipuoenep
’KacaHJbl UHTEIIEKT, apajiac )KoHe TMOPUJITI Kype YITIepi, OKbITY aHAJTUTHKACHI,
MUKpOcepTU(DHKAIHS, alllbIK O11iM O0epy pecypcTaphl )KoHE carajibl OHJIAHH OKBITY
Oombin TaObuIaAbl. JKacaHAbl MHTEIUIEKT MEH OKBITY AHAJIMTHUKACHIH TEXHOJOTHUS
Jien caHayFa Oojajbpl, anl KaJlFaHbIHBIH OopiH ToXipuOe jaen caHayra OoOJajbl.
Ochbunaiimia, aHa TEXHOJIOTHSJIAP CHI13UITCH CalblH, ojap aKbLIALI OUTIM Oepyni
uUIrepiIeTyier1 pejliHe Kapail €3 OpHBIH aylaJibl. DKOHOMHUKAJIBIK BIHTHIMAKTACTBIK
xoHe pamy yubIMbIHBIH (ObIAY¥) binim Oepyni 3eprrey xoHe OuriM Oepy
optanbirbl (CERI) myramimaepain AKT-HbI KoMgaHybl CTYIEHTTEPre XYMBICKA
KENTeH Ke3/le KaKeT TEeXHUKAJbIK MJaFfabulapiaH KWl apTTa Kajdajabl Jem
momimaenai [108]. Bimim OGepy xyienepi men AKT apackiHma KapkblH MeH
JUHAMU3M TYPFBICBIHAH TAOUFH COMKECCI3IIK Oap.

TanpiMabIK  ic-opekeTTiH op keseHiHae, AKT OimiminiH  Oapibik
cayanapblHJa FBUIBIMU 3€PTTEYJIEp MEH MPAKTUKAIBIK KOChIMINAIap Oip yakbITTa
TaHBIM KYpaJiiapbl MEH 0O0BeKTUIepiHiH (yHKIUsUIapeiH opbiHaaiaer [109]. Onap
WHTEJUICKTYaIAbl JKOHE OKOHOMHUKAJBIK OJIEYeTTIH - KOFAMHBIH TYPAaKThI
ulrepuieyiHe  Kenuiaik  OepeTiH  CTPATErusUIbIK — PECypCTapliblH  KbUIJaM
KUHAKTATyblH KaMTaMachl3 €TETIH WHHOBAIUSIIBIK TEXHOJOTHSUIAp CaHAThIHA
xaTtajpl. butiM Oepyneri MHHOBAUMSUIBIK TEXHOJOTHsUIap - OyJl camaibl Oacka
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MPUHITMITEPre, Kypajaapra, OJICTep MEH TEXHOJIOTHsUIApFa HETI3JEITeH KOHE
OuTiM OepyliH acepiHe KOJd KETKi3yre MYMKIHAIK OepeTiH OuliM Oepy MpoleciH
YUBIMIACTBIPY:

- OUTIMHIH MaKCUMaJAbl KOJIEMIH UTEPY;

- MAaKCUMaJIJIbl IIBIFAPMAIBUIBIK OCICEHIUTIK;

- MPAKTUKAJIBIK JaFablIap MCH JaFAbLIap/IbIH KE€H CICKTPI.

AKT  ngaMyblHBIH  WHHOBAIMSUIBIK ~ CHIAThl  OOJjlamiaK  TYJIEKTiH
JYHUETAHBIMBIH KaJIBINITACTBIPAThIH OUIIMHIH 0acka cajanapblHa TIKeJeld ocep
eTenl, OUTIMHIH JUJAKTUKAJIBIK JKOHE 9MIICTEMEIIIK KOPIHICIH >KeTUIAipeni, OuTiMal
KaObUIAy JKOHE TeHEepalusiay KaOIeTiH apTThIpajibl, OChUIANINA TYJIFAHBIH KaH-
’KaKThI TaMyblHA HHHOBAIIVSUIBIK 3JICMEHT CHT13€/1.

biznin xarmaiina AKT-wel Konmmany, OutiM Oepy pOOOTOTEXHHKACHIH
naianany Ke3iHAe aknapaTThl 1371ey JKoHe Oepy MPOIECIH eadyip KeAeNAeTyre,
aKbLT-OH OpEKETIHIH CHIATBIH ©3repTyre, aJlaMHbIH KYMBICHIH aBTOMAaTTaHIbIPYyFa
xkoHe T.0. MymkiHmik Oepemi. Jlom ocwkiHmai Meramopdoszgap Outim  Oepy
camacelHIa Ja Keszueceli. KoOMIBIOTEpIIIK TEXHHKAa MEH TEJICKOMMYHHKAIIUS
KypaJigapbiH KYPY/JaFrbl TEXHUKAJIBIK nporpecc aKIapaTThIK-
TEJIEKOMMYHHUKAIMSIIBIK OKYHeNnepal KYpyAarbl TEXHUKAJIBIK MIEHIIMACPIIH KEH
TaHAAyblH KaMTaMachl3 €Tell, COHIBIKTAaH YHHBEPCHUTETTIH MaKcaTTapbl MEH
MIHAETTEpIHE, OHBIH YUBIMIACTHIPYIIBUIBIK KYPBUIBIMBIHA, OKY-9JICTEMEIIK
MIHJETTEPIH EpeKIIeiriHe COWKeC KeJIeTIH AYPhIC TaHJaJIFaH TEeXHUKAJIBIK
menriM KeOiHece OKy OpHBI KYMBICBIHBIH THIMIUTITIH XKOHE OHBIH HAPBIKTAFbI
Oocekere KaOUIETTUTINH aHbIKTaWabl. bimim  Oepyaeri AKT-wbiH alipbikiia
epeKIIeiKTepi:

- KOMMYHUKAITUSIIBIK HHPPAKYPBUTBIMHBIH KOTIICHT €HJTIT1:
- OUTiM Oepy aKMapaTThIK OPTACKIHBIH HHTET PAIUSIAHYbI,
- OKY IIPOIIECiIHIH HOPMAaJIaHYHI,

- OLTiM Oepy pecypCTapbIHBIH MYJIbTUMEIHUSIIBIK CHUTIATHI;
- HaKThl YaKbITTaFbl TEXHOJOTHUSIIAP JET TaHBUIIBL.

binim Gepy >kyieciH AamMbITy MEH KETUIAIPYAIH MaHbBI3IbI OaFbITTaPBIHBIH
IIIiHAe OKy MPOIIECiH aKMmapaTTaHABIPy >KoHE OuriM Oepy Ma3MyHBIH Iprelli eTy
MaceTienepi opacaH 30p MaHbI3Fa me. by peTTe oKy mpolleciH akmapaTTaHIbIPy
KYpJeJi koHe OIpiHII Ke3eKTe MeAaroruKajblK mpobdiieMa OO TaObLIATHIHBIH
epekmie atan eteMi3. OKy MPOIIECiH aKmapaTTaHABIPy MaceeNepi OKy OpbIHIapbIH
3aMaHayd  aKMapaTThIK-KOMMYHUKAIFSUIBIK —~ TEXHOJOTHSIIAp  KypajaapbIMeH
KAaHBIKTBIPY/Ia FaHA €MEC, COHBIMEH KaTap OpPTYPJIi MOHIEPAI OKBITY/IBIH 3aMaHayH
KOMIIBIOTEPIIK-OaFrjapiiaHFad oAICTEMENIK KYHelepiH >KOHE OKBITY MpOILEeCiHAe
AKT KypangapblH MeIarorukajiblK TYPFBIJAH THIMJI TMaigandaHyra OarbITTajraH

24



OKBITYJIbIH THICTI MEJAaroruKaliblK TYPFbIAAH TEKCEPUIreH dMIiCTeMENepiH Kypyaa,
KEKE CYpPaHBICTAp MEH KaXETTUIIKTEepJle, MEeIMIe KpeaTuBTI Ko3KapacTa KaTbIp.
Bapnbeik mocenenepai memy ymriH 3amaHayn AKT kypanmapblH KoJJIaHy KaxXeT
eMeC eKEeHIH TYCiHy eTe MaHbI3Jibl. [lIbiFapMalbuiblK ©HIMI1 OWIayAbIH FHUIBIMU
Tajajaybl KOPCETKEHJAEH, oillay TmpoleciHae €eH O0acThIChI-Ka3ipAiH ©31H/e
TYKBIPBIMIQIFAH MOCEJCNepi IICHIyAiH ONeparusuIblK JKOHE TEXHHKAJIBIK
npoiieaypagapbl MeH OaraapiiaMaliapbl eMec, MpoOJieMaNbIK KaFIalablH YATICIH
Kypy, TumoTe3a, OoipkaMm, mpobieManapAsl TYXKBIpBIMAAY, MpodieManapisl
TYKBIPBIMJIAY — JKOFapblja alThUTFaHaapIbIH 00pi pediekcus apKbUIbl OHIpICTI.
Heri3ri KWBIHABIK-aJIaMHBIH OWJIAYBIHBIH >KaJbl KaTaHJABIFBI MEH JIOTHKAChIHA
colikec TajmanTap/ibl TYJbIPAThIH KaXKETT1 HOTHXKEJNEp/l OUTIKTI dKoHE JoJI CUIATTay.

Oxky mnpouecinae AKT KypangapblH naijanany Ke3iHAE OillayablH
OciipecMH, IIBIFAPMAIIBUIBIK KOMIIOHCHTTEPIH €CETKEe ally OHE JaMBITY €peKIIe
MaHbI3Fa HWe: MpoOJIeMalbIK JKaFdaiIbl JKy3ere achblpy HeMece TarchipMa KO,
MOCEJICHI TICIIy YIIiH OPBIHAAIYBI KepEK OIepalusiiap *KUbIHTBHIFBIH 63 OCTIHIIE
aHBIKTay; MenriMal Tady TOCUIIepiHe KAaThICThl HETI3T1 WACSHBI 1371y MPOIECiHIe
OommkaMiap MeH rumnoTe3anap Kypy. burim 6epy poOOTOTEXHUKACBIHBIH OoJaliak
MyFalliMi peTiHae UWHpopMaTHKa MYyFaliMi OpEKET eTETIHIIKTEH 3epTTey
KOHTEKCTiHIe OyJ1 Macene epekie MaHbi3abl [110].

FoUIbIMHBIH TaMyBIHJIAFBl Ka3ipri KJIACCHKAJIBIK €MeC KEe3€H oJIeyMEeTTIK-
T'YMaHUTAPIBIK KOHE ’KapaTbUIBICTAHY -FBUIBIMU oM apachbIHIaFbl
CUHEPreTUKAIIBIK ©3apa dPEKeTTeCy MYMKIH OOJAaThIH jKaHa FHUIBIMH MapajurMara
KOy caThIChiHAa. MyHall e3apa opeKeTTecy KYTIIEreH 9cep TYIbIpybl MYMKIH.
OMIUPUKAIIBIK MAaTePUANIBIH CaHABIK >KHHAKTATYbl 3€pPTTEYIIiHI TaHBIMHBIH
camaJjbl JkKaHa JeHreiine mbiFapa andaasl. Ochluaiia, xaHa TOCUIAEPIi, daicTepai
KOJIIaHy Ke31HJe SpTYpJsli FeUIBIMIApJaH OypbhIHHAH Oap OUTIMIII CHHTE3/IeY JKaHa
OimiMre okemyl MyMKiH, MYMKIH >KaHa 9IiCTep MEH MPUHIMIITEPJiH FaHa eMec,
COHBIMEH KaTap JaHa FBUIBIMIAPABIH TMaiiga Oomysl Typinme. JKorapeina
anTBITFaHIal, Oy ToHApalbIK Toct. Pobodunocodus, poOOTICUXOIIOTHS,
KuOeprneaaroruka >koHe Oi31iH Karnmaiina poOorenaroruka CUSKTbl OarbITTap.ibl
KypyFa KaTbICTHl KaHa WJIesATIap/blH Takga OOoybl OCBIHBIH el OOJbII
TaObaabl. Feumeivu OutiMai cuaTE3ACy Tpotieci XX FACHIPIBIH €KIHIII KapTHICHI
— XXI racweipaeiH OackiHma Oactananbl. PuIocOUANBIK OUTIM MEH ofjicTeMe
HETI31H/Ie WMOTOJIOTHSI XKOHE TEPMEHEBTHKA CHSKTHl KIACCHUKAIBIK ITOHAPAIBIK
Tocinmep KaibmracThl. XXI Facelpma TYpakThl TEHACHIHS Oap — FHUIBIMA
3epTreyiepaeri 0acka OUTIM calallapblHAAFbl KYMBICTApFa CUITEMENIep CaHbIHBIH
ocyi. Illamacel, TeHmeHIMS Kylieiie Tycemi, COHBIMEH KaTap MOHAPAIBIK
3epTTeyJep CaHbIHBIH Ja apTaabl [110].
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Kpicka yakpIT imriHge OUNIMHIH YJIKEH OCYIMEH CHUIATTalaThlH FhUIBIM
JaMYybIHBIH KAa3Ipri Ke3€HIHJE MoHapalblK KYOBUIbIC KaHa CUIMAaTTaMaliapra He
6onaabl. CoHbIMEH, OIpiHIIIAEH, Oenruti Oip 3epTTeyAl asKTaraH Ke3[e Macee KHi
TYBIHJANABI: OVJT )KYMBICTHI FRIIBIMHBIH Kail calachlHa )KaTKbI3y Kepek?. KenrtereHn
AKYMBICTAp QPTYPAl HMOHAEPIIH CUHTE31 Oosbln TaObuIaabl. EKiHIIIAEH, KenTereH
3epTTeyiep JKaHAIBIKTHI "OIPIKTIPUIMENTIH KOCBUIBICTBIH" apKachlHaa anajbl. by
O0acka FBUIBIMIApAAH AaJIbIHFAH JKaHAa KaTeTOPWSJIBIK amnmapaTThl KOJJIaHYyFa,
OuTIMHIH OacKa cayiajlapbeiHaa 0ap TYXbIpbIMJIamMaliap MEH TOCULAEP/l KOJJAaHyFa
KoHe T.0. OalaHbICTBI KYMbICTap 00Jdybl MYMKiH. CUHepreTMka — OYJI allbIK,
TETE-TCH eMec, ©31H-031 YIBIMIACTRIPAThIH KYHelep Teopusachl. CHHEPreTHKAHbIH
KaTerOpHUSIJIBIK alapaThl Ke3-KeJITeH 3epTTey MOHIHEe KOIaHbu1aabl (Ondypkamms,
Tepoenic, Tene-TeHAIK, 631H-031 YUBIMAACTRIPY koHe T.0.). HaHoTexHomorus ycak
O6MIIeKTEP/IIH 631H-031 YHBIMAACTHIPY MYMKIH/IIT1HE HET13/I€ITeH.

YuriHmiiaeH, Kas3ipri  3aMaHfbl  OUTIM  HETI31HEH TIOHapajblK — e3apa
OpeKeTTeCyre HEeTri3/IeNIreH: KOMNTETreH OKY KypCTapbl FhUIBIMU OUIIMHIH OpTYpIIi
cajajapblHbIH CHHTE31 O0JbIN TaObUIaAbl. MamaH naspriay YIIiH ©31H-631 OKBITY,
TYpakThl OUTiIM Oepy, OUTIMHIH OpTYpJl cajalapblHAAFbl JEPEeKTepll Mainanany
JAFAbIIaphIH OKBITY KaXKeT. BUTKTUTIKTI, €HOEK HapbIFBIHIAFBl OOCEKEIECTIKT1
yAaibl apTTHIPY KAXKETTUIIN MEMJICKETTIH CePITiH/I1 1aMybIH apTThIPAJIbI.

[ToHapanelK KaHa OICTEMEH1 TYXKbIphIMJAAY YIIIH HETi3ri uaean OOoybl
Kepek. Amaiima, ic ky3iHae Oy kebOiHece '"Mo3auKalblK oOWyay'nen aTanaThlH,
JIOTUKAJIBIK OalIaHBICTBI eMec OLTIM KyHeciHe Ky3ere achlpbuiaibl. [loHapaibik
3epTTeydepAiH O31HJIK ToHI, MakKcaTTapbl, MIHACTTEpi, ojicTeMeci Oap.
COHIIBIKTaH OJIAp FBUIBIMM MOCEJICHIH OIipTyTac KepiHIC1 >KOHE OHBI IIelry
YKOJIJIapbl OOJIBIT TAOBIIABI.

FeutbiMHBIH Ka3ipri jgamy mporecTepl kaHa akKmaparThl TapaTy Ke3eHI
KECNJETUITEH PEXUMIE KY3€re achbIpbUIFaH Ke3/Ie €peKIle iCKE achIPbLIajbl.
JKana OLIIMHIH KOFaphl KBUIIAMJIBIKIICH ©CYl WHHOBAIUSAIAD KYHACIIKTI ACPIIK
MYMKiH  OojaTeiH cajma  Oonbim  TaObuIaAbl.  bomamiakta — IMOHApabIK
OaillaHbICTapIbIH 6CYy TEeHICHIUSIAPHI apTaabl. by KyObuUIbIC jkaHa OuTiM Oepy
CTaHJapTTapblHA, KaHa OKY KypCTapblHa, )KaHa MaMaHJBIKTapFa €HeMl. OpTypii
FRUTBIMIIApAA JKETULTIPUITEH OMiCTeMENepAiH maiia OoNybl TEXHOJOTHSIIBIK
nporpecke biknai ereai [110].

Ocpinaiiiia, Olp MOHHEH EKIHI MoHre WACsAIap MEH JaFablaapibl aily
MaMaHHBIH KOCBIMINIA OUTIM alybIHBIH KaKChl MbICanbl O0Jbim TaObu1ambl. Kamp
TaIIBUIBIFEIH  TOJITBIPY JKOHE WIBIFBIHIAAPABI YHEMJIEY YIIH pPOOOTOTEXHUKA
MIOHJIEPIH OKBITY KOHTEKCTIHE OoJamak Gpu3uKa xoHe nHpopMaTrka MyFaaimMaepl
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Heri31HJe poOOTOTEXHUKAa MYFaIIMJAEpIH Jaspiay YTeIMAbel Oonanbl. Ocpuiaiinia,
noHapaJbIK OaimanbicTap Kypbuiaasl [109].

[Tonapaibik GaitaHbIcTap — OYJT AMTAKTUKAIBIK MaKcaTTap MEH Ma3MYHMCH
aHBIKTAJIFAH OKY OarJapiaMalapblHbIH yieciMauniri. KemeHal okpITy KyleciHae
TaKbIpBIITApAaFrbl, OediMiepaeri e3apa OailIaHBICTBI SJEMEHTTEpP aHBIKTAIaJbI,
KBl TEPMHUHJIEP MEH 3ePTTeY JKyHeaepi KoJIaHblIaasl. bysr 3 Ke3eriHae OKbITY
MEH 3epTTeYJerl MoHaApalbIK TICLI 00kl TaObIIaabl. EHri3y yakbIThl OOWBIHIIIA
MOHApAJIBIK OaiJIaHBICTap AJIBIHFBI, IMapajuiellb, KaWTaJlaHATBIH, KeJeci KoHe
NEPCIEeKTUBAIbl PETIHAE TYXKbIpbIMIanaabl. Herisri apThIKIMIBUIBIKTapbIH Oipi
OutiM, OUTIK TEH JarAbUIaplbl FBUIBIM MEH KOciOM KbhI3METTIH Oip cajachlHaH
EKIHILIICIHE ayBICTBIPY MYMKIHAIrT Oonbin  Kana Oepeni. CoOHABIKTAaH Ja
OaillaHBICTAp  TEOPHSUIBIK,  JIOTHMKAIBIK, (UIOCOMUSIBIK, CEMHOTHKAJBIK,
NPAKTUKAJBIK JKOHE T.0. peTiHAe aHbIKTamanbl. [loHapaiblK TOCUT FhUIBIMIAP
apacheIHIaFbl OUTIMIL, UASSTIApAbl, dICTEP/Il UTEePYAETl KaUIIbUIBIKTAp TY3ETUITCH
Ke3Je ToHAepAi OaimaHpicThIpyFa OarbiTTanrad. Ocbllaiiina, MOHAEPAI OKY
HETI31H/I€ aJbIHFaH TCOpUS MEH MPAKTUKAHBI KOCIOM KBI3METTE KEIIeHA1 KOJIAaHy
OPBIH aJIaIbl.

[Tonapaneik  mpuHIUI ~ oMOEOANTHIK  KACHUETIHE  HETI3ACNTeHIIKTEH,
MoHAPAJIBIK OallaHbICTAp HET131H/AE OKBITYFa BIKMAJ €TeTIH MeAaroruKalblK KoHe
JKaNTbl JUAAKTUKABIK JKarJanaappl aHblkTay kepek. Cabakrac OuTIM, Jarabuiap
MEH JaFabpliap KEIICHIH COTTI Urepy YIIH TOHISP YakKbIT OOMBIHINA KeNicimyi
kepek. COHBIMEH KaTap, aHbIKTaMmalap, 3epTTeYiH FBUIBIMU OJIICTEpl Coiikec
KEJIETIH >KaJMbl TYKBIPHIMIAMAJIBIK, TEOPHUSIIBIK >KOHE MPAKTHUKAIBIK Oa3aHbIH
00JTybl MaHBI3/IbI, aJ1 CTYJICHTTEP MEH MPAKTUKAHTTAP OKY MPOIECIHAE MOHAPAIIBIK
HIBIFAPMAIIIBUTBIK JKOHE FRUTBIMU 5K00aIap bl Ky3ere acbipaibl. MyH/1a oHapaIbIK
KCIICHHIH Cca0aKTacThIFbI— TIOHApaJBbIK OaiIaHBICTAPABIH OOJyBl KaXETTLIIr1
TyblHAalabl.  [loHAepni, TmoHapanblK TOCUT HETI3iHIAE 3epeney  Ke3iHe
KY3BIPETTUTIKTEP KAJIBITITACAIBI.

byn monnepi, moHapansiK OaiyiaHbIC TYpIiepi OOMBIHIIA JKIKTEYTe OO0JIa IbI:

— aJABIHFBUIAPHl — OKY KE3lHJE WIrepuUIreH aHbIKTaMajap MEH 3epTTey
omicTepi HeTi3ri OOJIBIT TaOBLIATHIH XKoHE OacKa MOHAEP/IC OJaH dpi 3ep/eiey YIIiH
KOJITAHBUIATHIH TIOH/ED;

- TapauieNlb JKOHE KaWTalaHAThIH — JKAIMbl TEPMHHOJOTHSIIBIK JKOHE
oJliCHAaMAJIbIK aIlmapaT KOJJAHBUIATBIH KOCIOM KBI3METTIH JKaJIMbl KoHE cabakrac
OaFrbITTapbIH 3€PTTEUTIH MTOHIIEP;

- MEPCIEKTUBAIbl — ajfaH OUTIMI MEH Jarablaapbl TIpeK OOJIaThIH MOHJEP.
Omnap Koci0M KbI3METTE KOJIIAHBIATHIH 00JIa Ibl.
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MaMaHabIKTBIH ~ OuTiM ~ Oepy  OarnapiamachlH — KYpacThlpy — MbIHaJau
KaFUJ1aTTapra Heri3/1elei:

— OKY MaTepUaJIbIHbIH Ma3MYHbBI, HET13T1 MOHAEP OOUBIHIIIA TEOPUSIIBIK KOHE
MIPAKTUKAIIBIK JaHbIHIBIKTHIH OCNTUTICHIeH ACHTeHiHe ColKec Kele/i;

— TIOHAPATBIK KypC OOWBIHINA TEOPHSUIBIK JKOHE NPAKTHUKAIBIK Oa3aHBbI
KUHAKTay, TaHJay MOHJAEPIH, (aKyIbTATUBTEP MEH IMpakTUKa OaraapiamMaiapblH
KaMTH/IbI;

— TMOHJEPJIH Ma3MYHBI, IOHApPANbIK OaillaHbICTAp HETI3IHAE FBHUIBIMU
3epTTey SMICTEPIH alllyhl THIC;

— SKaJIMbl JKOHE KOCINTIK KY3BIPETTEpHAiH KajbllITacy ACHIEWIH TeKcepyre
OarpITTa/IFaH apajblK aTTecTaTTayFa apHaliFaH Oaranay KypajadapbIHBIH KOPJIaphl
MOHAPAJIBIK OaiTaHBICTap Ibl €CKEPE OTHIPHII Kacala Ibl;

— OKBITYIIBUIAP, OKBITYIIBUIAP TOHACPIIH TIMapajuieibdi, KalTalaHAThIH,
NIEPCIICKTUBAJIBI JKOHE OacKa Jia ToHApaliblK OalIaHBICTAPBIH KYIICUTE aJajibl,
MBICAJIbI, KY3bIPETTUIIKTI HEMece OHbIH O1p O6JITiH KaJbINTacThIpyFa OarbITTaIFaH
MoHApaJIbIK KOCINTIK OaraapiaHFaH jKOHE OKY-TaHBIMJBIK MIHJAETTEpAl Nmaiaanany
apKBLIBI.

[Tonapaneik GaiimanbicTap OUTIM Oepy KEHICTIMH KEHEUTIN KaHa KOWMaibl,
COHBIMEH KaTap OoJialaKk MaMaHgap OUTIM MEH JaFabUIapbl UTepe ajJaThIH OUTIM
O0epy KeHICTITH Kypanbl. byn cabakrac moHAEPIH KUBUIBICHIHIA YKaHA FHUIBIMH
0a3aHbIH TMaija OOMybIHA OKEJIETIH OKBITYJIIBIH NpoOJieMalIbIK OaFaapiiaHybIMEH
OainmanbIcThl. bi3 Oy1 MYMKIHIIKTI >KoFapbiga atan oTTiK. OChkl MHTETrpanusgaH
KEW1H JKaHa TIOHJIep KYPBUIBIN KaHa KoWmal, OypeIlHHAH Oapiapbl TEpeHIEH Tycemdl
YKOHE TOJIBIKTBIPBUIAIBI. AJlaiijia, oHAPAIBIK TOCLT OHBIH IICHOEPIH/IE OKBITY MEH
3epTTey XKYPrizy Ke3iHje TybIHIaUThIH OlpKaTap alKbIH MpoOieMaiapra ue.

Ex aJIIbIMEH, TinTi ~ cabakrac MIOHJIEPIIH  TYXKbIPBIMIaMaJIbIK
amnmapaTTapblHBIH, COHJAM-aK 3epTTey capamnTaMachbIHBIH COMKECCI3IriH aTam
eTeMi3. TepMUHOIOTHUSHBIH KAJbINTACYbl — FEUIBIMH OMIBI JKETULIIPYIIH HOTHXKEC]
OO0JBIN TaOBUTATHIH OUTIMII JKUHAKTAYBIH Y3aK mpoiieci. Ochliaiiiia, OKbITEUIATHIH
MIOHHIH KaJIBIITACYhl FHUIBIM TEPMHUHOJIOTUSCHIHBIH KAJBINITACYbIHAH KEHIH HEMece
OFaH TMmapajuiens Oomanbl, KeOiHece OIpereisTlikTiH KOFaphl JICHTeHIMEH
cunaTtTanagsl — OyJI KEKe FBUIBIMIBI 06N KOPCETE OTBIPHIN, KAIBIMTACYIBIH
maptrapbiHblH 0ipi. COHBIMEH, FRUIBIMU JKYMBICTA TIOJIMCEMHSI TIaiiia Ooabl, OyII
MaTepHalIbl KaObUTAAyIbl KUBIHAATAaAbl. Erep jKeke FHUIBIMHBIH KaJbITaCYhI
asIChIH/IA OKIIAyJaHFaH TEPMUHIEPAl Oemyre IereH YMTBUIbIC Oaifkaica, OHa
MOHApANBIK TACUIAI €Hri3y Ke3iHAe Kepl TEeHACHIUs OedruieHenl — Kambl
TEPMUHOJIOTUSIHBI KOJIIaHYy.
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Kanaii Oonranjna ja, moHapaiblK OailllaHbIC 3€pTTEY MEH OKBITY CalachlH
apTTBHIPYABbIH MaHbI3Abl (pakTophiHa alHanmyna. llonapanbik OalaHbICTApABIH
apTHIKIIBUTBIKTAPBI, 3€PTTEYIIIED MEH MYFaTIMACPIIH TOHAPAIBIK YKBIMIAPHI
KYMBICBIHBIH HAKTBl TIPUHIMIITEPIH, COHJAl-aK Kadmbl Hemece cabakrac
TEPMHUHOJIOTUSA, TUIMII TYCIHAIPUIETIH 9JliCHAMa YIIIH >KayanKepLIUTIKTIH 1
TEKCEPUITeH cajlajapblH €HTI3y apKbpUIbl FaHa »JKy3ere achIpbUIafbl. by
KUBIHTBIKTA OUTIMHIH THIMJI1 CHHTE31H JKY3€re achlpyFa MyMKIiHAIK Oepesi. bizaig
OMBIMBI3IIA, POOONENArOTUKAHBI KEKE OaFrbIT PEeTiHAE OOl KOpCeTy KaKeTTUIIrl
TybiHaan oTeip[109].

binim Oepy poborotexnukacsl STEM, unpopmaruka, maremaTuka, pusnka
XKoHE T.0. cayamapbelH OUTiM Oepyjeri MHTETpanus CHUSKTBl OpPTYpJl acleKTiIep
TYPFBICBIHAH Y3aK capanrtayaaH oTTi. Onap eTe bIHFalIbl 0OJIFAaHBIMEH, TAKBIPHII
OOMBIHINIA OJI1 JI€ KON JKYMBIC ICTey KepeK. OjeOuerTeri OJIKbUIBIK OuTiM
reHepalnsIChlH KaKCapTy >KoHe con OutiMai Oepik dumocodusira Herizaey YIIiH
OCBl CaJlaHbIH HE OKeIyli KEpPeK eKCHMAIrl Typalibl TEOPHSUIBIK TaJIKbIIAy
KOKETTUIINH Kepcerei. FhUIBIMU JKOHE SMIMPUKAIBIK OUTIMII KaJNbIITACTBIPY
HET131H/1e, ToHAPaJIbIK KYPBUIBIMHBIH OJIaH 9p1 KaJbINTaCybl KEPEK, OHBIH JKETICTIT1
MEH OKBITYIIBUIAp TPAKTUKAChIHA EHT13UIyl JKOFapbl JKOHE OpTa MeEKTel
KaybIMIACTBIFBIHBIH BIHTHIMAKTACTHIFbIHA, CTYJIEHTTEP MEH >KYMBIC OepylIuIepIiH
oKy OarjapiaMacbiH pedopmalnaynbl TalKblIayFa KaThICyblHA OalIaHBICTBHI, OV
OKy TIPOLIECIH OJIaH opl JKETUIIIpyre KeMmeKTecedl. byraH OKyIIBLIaApAbIH
MakcaTTapbl MeH Oaranay oMICTEpiH eCKepe OTBIPBIN, HAKThl HYCKayjlapJaH
(Giang, C., Piatti, A., Mondada, F. [111]) a3ipienren Oipjeii skoHE COMKEC OKBITY
omicrepi bikman ereni (Giang, C., [113]). Kasipri 3amaHfbl TEXHHUKAIBIK OPTAHBIH
WHHOBALMSUTBIK TPaHCHOPMAIIUACHl KOHE KOFAMHBIH TEXHUKAIBIK KBI3METIHIH
KaHapybl OUTliM Oepy Ma3MyHbIHAA KepiHic TaOywl Twic. OKBITY ’Kac ypHakka
3aMaHayu oJEYMETTIK-TeXHUKANBIK JKyHenepre TaOBICTBI Kipiryre, KOFaMHBIH
FBUTBIMU-TEXHUKAIBIK QJICYEeTIH THIMII KOJjayFa »oHE JaMBITyFa MYMKIHJIIK
OepeTiH OLTIMII, ICKEPIIKTI JKOHE KY3BIPETTUIIKTI KaJbIMTACTHIPYFa OarbITTAIYBI
taic. OcplfaH OallIaHBICTBI  TOJIMTEXHUKAIBIK OLIIM  OSpymiH Ma3MYHBI
TEXHUKAIBIK WHHOBAIMSIIAD cajlajapblHA KATBICTHI OeNMIepai KamTybl Kepek.
binim 6epy poOOTOTEXHMKACHIHBIH aWTapJBIKTall OH KAaCHETTEpiHE KapamacTaH,
OHBI KOJIJIAHY KETKUTIKC13 OOJIBIN Kajia Oepe/i.

e MoHIHAE, OYIT MOHAPATBIK MYMKIH/IIK KONITETeH MOHAEp YIIiH oMOedan
KypaJl JKOHE TOHApaJbIK OalllaHBICTaplbl KY3eTre achlpyra Kermip 0oja amanubl.
PoGoTTBIK opekeTTepAiH OOaybl MyFaldiMIe MOTHUBAIUSHBI aPTTBIPY JKOHE
[IBIFAPMAIIBUTBIK OMJIay MaFAblIapblH UTEPY YIIIH aUTapibIKTal apTHIKIIBUIBIKTAp
Oepetini naycei3 (akt. KonmaHebicTarbl CTEpEOTUIITEp MEH Keaeprijiep xyienl
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TYpPAE 3€pTTEiN, KOUBUTYbl KEPEK, OChUIAMIIA OKBITY MYMKIHAIITIHILIE 3aMaHaYH,
eH 0acThIChI 0J1aH J1a eHIM/I1 Oonabl. byran oKy OarnapiaamMachiH, OKy MaKCaTTaphl
MEH 9JICTEPIH €CKepe OTBIPHIIN KacajfaH THICTI KOHE KOoJaiisl Kypaigap OonraH
Ke3Ze KOJa JKeTkizyre Oonaabl. bitiM  Oepy poOOTOTEXHMKACh MYFajimre
OKYIIBUTApABI ©3 HIACSJIaphl Typajibl OWIayFa, ojapabl KaObuigaHFaH TeiIbiME
OUTIMMEH CcaJbICTBIpyFa »oHE MHPOpMaTHKa MOHJAEpl apachlHIa OailylaHbIC
OpHATyFa YMTBUTyFa MYMKIHIIK O€peTiH OopTa Kacanibl.

Byn pIHTBIMAKTacTHIK T€K OUTIM Oepy cajlachlH/a FaHa €eMEC, COHBIMEH KaTap
OYKiI enjie cypaHbICKa e MHKMHUPHUHT CajlaChlH/Ia MaMaHIapabl KociOu gaspiay
Ke3lHae OuriM Oepy MeH TopOHMEeHIH MaHbBI3Abl JJIEYMETTIK-TIearor UKaIbIK
MIHACTTEpiH IIemyre kemektecemi. OchbuUtaiiina, YHUBEPCUTCTTET] JANBIHIBIK
bus3mka xoHe WHPOpMaTHKaMEH YieceTiH OuliM Oepy poOOTOTEXHUKACHIHBIH
moHapaJblK HeriziHe Herizaenyl kepek. bip keznepi KP bEFM mexrenTepai 6inim
0epy poOOTOTEXHUKACH OKBITYIIBIIAPBIMEH KaMTaMachl3 €Ty YIIiH HHPOpMaTHKa,
COJlaH KeiliH ¢u3uka MyFaliMIepiH KalTa naspiay OOWBIHIIA YIKEH >XYMBIC
aTKapraHbl Ke3/lIelcoK emec. PoOOTOTeXHHMKa 3JIEMEHTTEpiH KOJJaHy Oackapy
KYHeIepiH xoHe 0acka 3JIEMEHTTEP/Ii 3epTTey, POOOTTHIK SKCIIEPUMEHTTED JKacay,
MOJeNbIey OOMBIHINA cabaKTap/bl YHBIMIACTBIPY OJICTEMECIHIH Heri3i OOl
TabbuTabl. [ToNMTEXHUKATBIK OLTIM MEH JaFIbUIap/bl KETUIIIPY T€3 JaMBIT Kelle
KaTKaH pOOOTTaHABIPY MPOIECIHE OaFbITTAIYhl KepeK. bi3 YChIHATBHIH OacTtaManap
OutiM Oepy OarmapiamMachlH Ka)XeTTl KoJigaHOambl OUTiIMMEH OalbITa ajajibl )KoHE
Urepy YIIIH HMHTEPAKTUBTI JKardainap jkacall amanel. bojamak wmyramiMaep
Tikeser Ou1iM 6epy poOOTOTEXHUKACHIMEH alfHaJIbICa ayiaJibl, OHBIH JIEMEHTTEPIH
¢usuka Hemece mHpopMaTuka OOMBIHINIA OKY mpolleciHe OipikTipe amaasl. Omap
CYpaHBICKA M€ HWHXCHEPJIK-TEXHUKAJBIK MaMaHIBIKTApFa, ocipece poOOTTap bl
’KacayMeH OalllaHbICTBl Ka)XXETT1 JKOHE JaMbIMaraH MOceJere Hazap aynuapa
OTBIPBIT, OKYIIBIIAPIBIH JaFIbUIAPbIH KEHEUTY/l KaMTaMachl3 eTe ajaabl. THicTi
Ky3bIpeTTepre ue Oojamak wMamMaH OuriM  Oepy poOOTOTEXHUKACHI Jepoec
AJIEKTUBTI MIOH OOJIFaH Ke37e, COHJIali-aK MIHIETTI MOHIEPAl OKBITY MPOIIECIHIE €Ki
MaopTeOeie MeJaroruKaibiK KbI3METTI KY3€re achlpa anajibl.

Ocpinaiima, OimiM  Oepy pOOOTOTEXHUKACHI TMOHAPATBIK JIUCKYPCTHIH
00BEKTICI peTiHae Ka3ipri 3aMaHFbl POOOTOTEXHHMKA FHUIBIMBIH JaMBITYIBIH
MaHBI3JIbl KOHE TEPCIEKTHBANBI OaFbIThl, COHBIMEH KaTap MOHAPANBIK TOCUIII
OIpIKTIpYIH €H aKChl HYCKAChl 00BN TaObuiaabl. [ToHapasbiK e3apa iC-KUMBLI,
FBUIBIMA ~ OUTIMHIH ~ OpTYpJi  callalapblHBIH ~ CHHTE31  peTiHae,  Oi3aiH
3epTTeyiepIMI3AiH KOHTEKCTIHIE Oy OutiM Oepy poOOTOTEXHUKACBHIHBIH (PU3MKA
KoHe MHPOPMATUKAMEH ©3apa OpPEeKeTTeCyl KpeaTUBTI OWjay, ©31H-631 TopOueney
TaFabUIapblH JAMBITY, OUTIMHIH OPTYpJl cajlajlapbIHIAFbl JIepeKTepAl KeHIHEH
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KOJJIaHy KaXETTUIIrH pacTaiinpl. byn 3epTreyliH kaHa NPUHIUOTEPIMEH
OailbITyFa, OCbl YII MOHHIH TYMICKEH XepiHAe >kaHa OUIMHIH maiina OoiyblHa
okenenl. bizaiH OakputaynapbIMbI3 OoiiblHIIA, OLTIM Oepy poOOTOTEXHUKACBIHBIH
MOHApaJBIK  cajaFa  aHbIKTaMachl  JKETKUTIKTI  HeriaenreH. [loHapaibik
OalnanpicTap Oonalak MyFaliMJIep KacaHabl MHTEIUICKT, apajac *oHe TMOpuATI
KypC YATUIEP], OKBITY aHAJUTUKACHI, allIbIK OUTIM Oepy pecypcTapbl jKQHE Caraibl
OHJIAiH OKBITY PETiHAE OuTiM, AaFApliap MEH AaFJbUIapAbl UTepe anaTblH OUTIM
Oepy KeHICTIT1H KeHEHUTE/ 1 dKOHE KaCauIbl.

1.2 Binim Oepy po0OTOTEXHHUKACHIHBIH INMIHAPAJBIK MHTErpalUsACbIHA
NAfBIHABIKTBIH IICUXO0JIOT MSJIBIK-TIEIar OTMKAJIBIK ACHeKTijIepi

bonamak  myranmiMmHIH QMIICTEMEITIK TAUBIHBIFBIHBIH HETr31  —
[ICUXOJIOTHUSIJIBIK-TIEIAarOTUKAIBIK ~ OUTIM  OOJIBIll  TaObLIambpl. ©O3  Ke3eriHie
NICUXOJIOTUSIBIK-TICIATOTUKAIBIK ~ TEXHOJIOTHSIAp  OpTYpAi  (hakTopiapbiH
OCEpIHEH, COHBIH INIHAC aKMapaTThIK-KOMMYHUKAIMSUIBIK TEXHOJIOTHSIIAPIbIH
KapKbIHABI JIaMyblHa OaHIaHBICTBI JKYHENI TYpA€ TOJNBIKTBIPBUIBIN, JdaMUJIbL.
OtinaynpiH, pedEeKCHUsHBIH J>KaHa TOCULAEpl MHTEIUICKTyalibl OuTiM  Oepyi
KOJITAWTHIH KaHa KypayJapAblH naiga OoJlyblHA BIKIAJ eTelll. OpHUHE, OJapbIH
KOIIILIIr TikeJaeHd OutiM Oepy koHE OKYy ToXKIpHOeCcIMEH OalIaHBICTBI OOJYBI
KEepeK »oHe MYMKIHJITIHIIEe KbICKa Mep3iMJIe 3epTTey, CUIATTay, 93Ipiey >KoHe
€HTI3y TYpFBICBIHAH Oenriai  Oip amropurmai  Kaxer ereni. KOO-garsl
MHTETPAIMSIIBIK TPOILECTePAl JaMBITY VIIiH, €H aJJbIMEH, TCOPETHUKTEpP MEH
NPAKTUKTEPAIH OKy KbI3METIH JKOCHapiayabl  3epTTey, o3ipiiey  YIIiH
BIHTBIMAKTACTBHIFBIH ~ KAMTUTBIH  TICUXOJIOTHSUIBIK-TICIATOTUKANIBIK ~ JKaFdaitinap
Kyreci KaxeT. JKanamel KoHE TOHIIK JKOCHAPbIH HMHTETPAIUSIIBIK (DaKTOPIIaphl
KaTaH TYPAE aXKbIPATBUIYbl KEPEK JKOHE HWHTErPaldsUIBIK TpoIlecc OapbhIChIHIA
e3repyl MYyMKiH. JKanmel >KOCHapiblH WHTETPAlMSIBIK (haKTopiapbiHA: iC-
OPEKETTIK, WHTEJUICKTYaJJbIK JKOHE MAa3MYHHBIH 0acka KOMIIOHEHTTEpi
KipikTipinerini Oenrimi. MubopmaTtnka Oacka OKy KypcTapbiHa, HHpOpMaTHKa
KypChl YCBIHFAaH Ma3MYHBI XaNmbiFa OipAeil akmapaTrTaHIbIpyFa BIKMAJT €TETiH
noHmik (akrop perinae kipeai [113]. bi3min skarmaiina, atan aiiTkanma OoJaniak
nH(OpMaTHKa MYFaTiMaepiH Ou1iM Oepy poOOTOTEXHUKACHIH OKBITYFa JalbIHIAY
Ke3iHze OyJ1 haKT YJIKEH MaHBI3Fa HeE.

binim Oepy Ma3MyHBIHIAFBI WHTETPALMSIIBIK TIPOIECTEP/l JTaAMBITYABIH
HETI3r1 TEHJEHUHUsIIaphl KeJleciied epekuenaeHeai: OuiiM  Oepy Ma3MYHbIH
wrienaipy; XKOO-garel OutiMm Oepy opTachiH JeMokpatusuianabipy; KOO-HbI
aknmapatTtanaplpy. Kazakcranaplk OuriM  OepyaiH MHTErpaluschl  OJIEMIIIK
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aHajorrapra coiikec okyprizuieni. IloHapanblk uWHTErpauus UAEATIAPbIHBIH
©3eKTUIIr OuTiM OepyniH >kahaHIbIK MakcaTTapbiMeH OainaHbICTBl. bimim Oepy
MPOLIECIHIH MOHAIK IIEKTEYJIl Ma3MYHbl KOMBUIFAaH MaKcaTTapJbl JKY3ere acblpyra
pIKnan erneiinl. CoHpIMEH Katap, MHTErpalus MEXaHU3Mi, aklapaT CHHTE31 ajam
OWMJIaybIHBIH Heri3faepiHiH Oipi Oonbpim TaObUIAABl KOHE IICUXOJOTUS MEH
(¢u3nonorusiHelH OOBEKTUBTI 3aHAapbiMeH OailnanbicThl. MHTerpauus wmu
KbI3METIH PETTEYA1H MaHbI3Abl CUXO(PU3UOIOTUSIBIK MEXaHU3MI PETIHAE OPEKET
erenl. llcuxukanblk  KYObUIBICTApABIH ~ HEUPOPUIMONOTHUSIIBIK  HETI3JEpiH
JaMBITyJla Ka3ipri Ke3eHJeri 0acThl peJiil KyHelalK TOCUl aTKapaabl, OJ1 ©31HIH
OapJbIK HYCKanapbiHaa MuibiH TyTac Keismetine, .H. CeuenoB nen W.I1. TlaBnoB
YCBIHFAH >KYMENUIIK NpUHLMITIHE cyleHenl. MMHIbIH KYMBICBIHAAFBl SKYHETUTIK
aKmapaTThlH MHTerpanusicbiMeH OainanbicTbl. On  OpTYpil CEeMaHTUKAJIBIK
TOPTINTET1 HEUPOTICHUXUKAJIBIK O KYHENepIiH KaJbITaCybl MEH KBI3METIHC
KepiHei. AKMapaTThIH WHTETPAIMSICHI IMIBIFAPMAIIbUIBIK TAHBIMABIK 1C-OPEKETTIH
MYMKIHJIIKTEp1H apTThIPaThIH YKaJIIbI FBUIBIMU oiay YIriiepin
KaJlbInTacThipyMeH OaitmanbicThl [115]. O oCchl 3epTTey KOHTEKCTIHAC KYHETiTiK
TYKBIPBIMIAMAJIBIK ACTIEKT OOJIBI TaOBLIA I

[ToHapanbsIKk HHTETpALUs — OPTYPJIl OKY MOHJAEPIHIH AJIEMEHTTEPIHIH SHTI131TY
nporeci koHe HoTkecl. [ToHapanblK MHTETrpanusHbIH MOHI OPTYpJl CHUIATTAFbI
Ma3MyHFa TOH OipTyTac OIpIKTIpYyIIl MPUHITUITI 13/Iey/e KoHE HOTHIKECIHAC JKaHa
UHTETpalusjaHFaH Ma3MyHAbl Kypyna. [loHapanblk MHTErpalusuianFraH Ma3MyH
OUTIMHIH KYHMENUIriH, OHjay JIWHAMHUKACBIH KaJIBITITACTBIPYFa BIKMAT €Tel.
Kypneni 6imimai urepy YIIiH THICTI TICUXOJIOTHSUIBIK HETi3 KaxeT (Oaiikay, ecte
cakray, 3€HiH, oiay, ceiyiey koHe T.0.). JKakchl JaMblFaH TYKbIPBIMIaMaJIbIK
oiiflay aca KakeT, OWTKEHI OJ CTYACHTTEepJEe IOHAPAJIBIK YFBIMIAPIbIH
KaJIBINITaCYbIH KaMTamachi3 ereil. byn yFeIMaap Ke3-KeNnreH FhUIbIMFA KaThICTHI
YFBIMJIAPMEH CATIBICTBIPFAaH/Ia €AQYIp TEPEHIPEK KOHE KEHIPEK, COHBIH apKachIHIA
MoHapajblK YFBIMAAPABl Hrepy Ke3iHAE YJKEH aKbUI-OM KYLITepl >KyMcasaJbl.
CryaeHtrepAe TOHAPANBIK YFBIMIAD JKYHECIH KaJBIITACTBIPY MYMKIHIIT1
aCCOIMATHUBTI OWJIay 3aHJBUIBIKTAPBIMEH ¢ OalimaHbICThl. bys KbpI3MET YIIiH
KyheapanblK OIpJIeCTIKTEp ocipece MaHbI3Ibl, OWTKEeHI OJlap IMOHAPAJIBIK
MHTETPALUSIHBIH ~ TICUXOJOTHSUIBIK ~ Heridl Oombil  TaObuiagsl.  [loHapanbik
WHTETPALMSIHBI KapacThIpa OTHIPHIN, OHBIH (PaKTOpIAPhI, SFHU OPTYPIl CUIIATTaFbI
Ma3MyH/bl OaiJlaHBICTBIpa ajaThlH, OacKa CUMATTaFrbl Ma3MyHFa EHETIH >XOoHe
Oacka Typaeri Ma3MyH/Ibl ©31HE TapTa ajaTblH Ma3MyH KOMIIOHEHTTEP1 Typajibl
MQCEJICH] epeKIIe aram oTy Kepek. Ic xky3iHae opOip OKy IMoHI ©31HEe TOH Ma3MYH
OChbl TOHHEH ThIC OOJIybl Kepek, OOJFaH >Karjaija WHTErpalusiblK (akTopra
allHanmybsl MYMKIH. byn skarnaiina 013 TakbIpbIll Typasibl €MEC, TaKbIPbIN Calachl
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Typajibl aiTbuiaabl. Bi3[IH JKYMBICBIMBI3Ia OYJ1 aClEKT OChl JKYMBICTBIH EKIHII1
TapaybIH/Ia TOJNBIFBIPAK KapacThIPBLIAIBI.

baiinanpic OaFbIThl KpUTEPHill OOMBIHILIA TIKEIEH KoHE Kepl 00JIybl MyMKIH:

1. Tikeneit OailnaHbic €Ki NOHAI HWHTErpauusiay Ke3iHae Oailkanaabl,
olapAplH  Oipeyl  MOHApaJbIK  WHTETPAUUSHBIH  HErizi, poOOTOTEXHUKA
MHTErpalMsHbIH Heri3l peTiHAe, MbIcaibl, MH(OpMaTHKa MeH (U3UKAa OHBIH
HET131H]I€ TapThUTYbl MYMKIH.

2. Kepi Gaitnanbic. OHBI cOoJ MOHAEP/IH MbICAJBbIHIA KOPCETyre OoJabl,
O0lpak ¢uszuka MeH wuHOpMaTHKa Ka3ipiH ©31HJ€ JKETeKIl Heri3epae
OKBITBIJIA/IBI, aJl POOOTOTEXHUKA KOMEKIIT O0IaIbl.

KeHicTikTIK opHayiacy KpuTepuiil OoiibIHILIA OalaHbICTApD KOJIJIEHEH MOHE
TiK OOJIBIN OOiHe1:

1. Kennenen OaiiylaHbIC MHTETpalUsUIaHATBIH TOHAEP Oip yaKbITTa
3epPTTENTeH Ke3/I€ KYy3ere achIpbLIaibl.

2. Erep mHTerpangaHaThH MOHACP OPTYPJIl YakbIT HMICHOEPIHIE 3epTTeiCce,
Tik OaljaHBICTBI Oaiikayra Oosanbl. bys1 jkarmaiiyia MmoHapaiblK HWHTETPAIUSHBI
KYy3ere acelpy HeMece apTKa opally HeMece aliFa JKbUDKY, MOHApaJbIK O3bIK 00y
ychIHbUIABI. Bi3MiH skaFmaiina eki OalaaHbIC Ta KOJJIAHBLIALI, OipaK Oysl acrexT
XKeKe 3epTTeY/I1H TaKbIPHIObI OOJIFAH KOK.

AYBIPIIBIK KpUTEpHUii OoiibIHIIA OaimaHbicTap OaFbITTAJIFAH JKOHE 1lecre
pETiH/Ie KapacThIPbLIa/bl.

1. barpiTTanran OaiiyaHpICc (AMKBIH) — JKOCIIapiaapMeH, OaraapiiaMaiapMeH,
CTaHapTTapMEH aHBIKTAJIATHIH OaiIaHbIC.

2. Inecme Oaiimanbic (kacelpbiH). Imecme OainmaneicTap Oenrimi  Oip
TaKBIPBINTHI 3€pTTEY Ke3iHIe (OHIBIK MaTepuana OoibIl TaObutaabl. bi3 MoHmIK
KOcTapablH OuIiM Oepy MpoIeciHiH Ma3MYHBIH HHTETpanusuiay (pakTopiapbiH
aTajibIK, OlpaK Ma3MYHJbI MHTETpanusuiay (GakTopbl PETIHAE JKEKE MOHHIH KYMBIC
icTeyiHe OalIaHBICTHI MMOHAPAIBIK MHTETPAIMSUTBIK (DAKTOpIApIbl aHBIKTAY KaXKET.
Kes3-kenren Ma3smyHFa TOH HHTETPAlMSIHBIH TOHAPAIBIK (haKTopiapblHA Keieci
dakropmap karanel. [IpoOnemanblK-moHAIK Ma3MmyH (ocbl TOHHIH Oacka
moHJIepAeri mpooOsiemachkl). by TakbIpplll KaTaH IMIEHOEPMEH IICKTEITCHIMEH,
OHBIH TpoOseMasapbl KebOiHece 0acka TaKbIPBINITHIH Ma3MYHBIHJA 'Maiga
6onaapr". [loHapanbIK MoceNnenepIiH ©3eTi HHTeTpalusIaHaThIH KypCcTapFa OpTaK
KETeKII uaesutapapl Kypaiasl [115].

Ocepinaiimma, Kasipri memaroruka OuriM  Oepy Ma3MyHBI —CallaChIHAAFbI
MHTErpalusiHbl OOJalllaKTaFbl KOFapbl OKY OPBIHAAPBIHBIH OLIIMIH KaHFBIPTY
KOJIJTAPBIHBIH O1pi, anemMaiK OuUTiM Oepy KEHICTITH KaJIbIITACTHIPY KYpajbl PETIHAC
KapacTeIpaabl. MHTerpamuss HOTWIXKeCl Oenrici3Aik  KargaWbiHaa — OuLTiMIi
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KYPBUIBIMJIAY JAaFJbUIAPBIH KAJIBINTACTBIPY apKbUIbI KOJ SKETKI3UIETIH OuTiM
anymbUIapblH, OUIIMIH HMHTErpauusiiay AEHreiH apTTeipy ((pparMeHTTiK —
TYKBIPbIMJAMAJBIKTAH ~MOJYJBJIIK JKOHE OKYHEediK) peTiHae OenruieHeml.
Mamangapapl gaspiay MEH Kazipri HapbIKTHIH KaKETTUIIKTEpPl apachIHAarbl
aJIIaKThIK, O0acka (akTopiapMeH Karap, Oojaiiak MaMaHAaplbl OKbITY Ke3iHJe
MOHAPANIBIK NPUHIUNTIH Oy3bUTybIMEeH 1 OaitmanbicThl [116]. Ocsbuiaiimia, 0i3
HAKTbl OUTIM MEH OHBI JKaHA TOHIe Kellly Ke3iHAe KOJJlaHa ajiMay apachbIHIarbl
KAMIIBUIBIKIIEH JKYMBIC icTeiimi3. Minger — OutiM 0Oepy poOOTOTEXHUKACHI
OOWBIHIIIA HETI3T1 YFbIMJApMEH OaillaHbICTBI AMEKTUBTI KYpPCThl KEHIHHEH OHBI
€pKIH KOJJaHy YIIIH MYMKIHAIMHIIE urepy. byn KaWlIbUIBIKTHI IIemyaiH Oip
KOJIBI TIOHAPAJIBIK OalaHbICTap apKBUIBI OKY TMOHIEPIH OIpIKTIpy OOJyBl KEpek.
byn sxarpaiima OuriMm Oepy poOOTOTEXHUKACHI, (U3HMKA KoHE HH(POPMATHKA.
[ToHapaJiblk ~ MHTETPAIMSHBIH  TEOPUSUIBIK  HETi3i  peTiHae  IMOHapasbIK
OaiimaHpICTapAbIH QYHKIUSIIAPBI MEH THITOJOTHACHIH JKYHENIK Talnaay 3epTTeiai
(A. H. AsepesinoB [117], C. 1. Apxanrensck [118], A. U. Epemkun [119], 1. T1.
AxosneB [120]); oxky mnpoleciHe KyHeTIK-KYpbUIBIMABIK Ke3Kapac, Oackapy
oobekrici peringae (B.I1. becnanbko [121], H.®. Tansi3una [122]).

binim Oepyni uHTerpamusiiay MoceselepiHe apHalFaH 3epTTeyyepae ekl
OarbITTBl Oeiiyre 0o0Jaabl: YHBIMABIK-KYPBUIBIMIBIK CHIIATTaFbl MHTETPAIUSIIBIK
mpolecTep xkoHe OuTiM Oepy OpTachIHBIH Ma3MYHBIH HHTerpanusuiay. bipinmri
OarpIT, OLTIM OepydiH cabaKTaCTBIFBI MEH Y3/IKCI3IIri Hemece eMip OOHbI OuTiM
aly waeschiHa Heri3genreH. ExiHmi OarbIT, MOHAEPAl YHJIECTIPUITEH OKBITYyMEH
OainanbicThl. [loHapanbIk OaljmaHbICTApABl TajjayFa apHajraH ojacOueTTEpe
neJaroruKabIK aclieKTKe Kom KoHT OemiHeni. On GapiblK KyMbIcTapaa 0ap, oHaa
Oenrini 6ip Aopekene MOHApABIK OaitmaHbIcTap Maceneci Kosranaabl. COHBIMEH,
NoHapaIblK OallIaHBICTAPJBIH TEOPHUSJIBIK HETI3JIepiHe apHalFaH >KYMbICTapia
onapablH (OaimanpicTapIbIH) "TopOMe MEH OKBITYFa KEIICH I KO3KapaCThIH IIAPTHI
MEH Kypansl" ekeHmiri kepceriumren [123 - 126]. H. C. AntoHoB "Oumimmi
OIpIKTIpYAiH AUAAKTHKAIBIK KYpalJdapbiHbIH Oipi — OKY IPOIECIHIE KYHel KoHe
MakKcaTThl TYPJE JKY3ere achIpbUIaThIH MOHAPAJBIK OailaHpicTap" Aem aram OTTi
[127]. baiimanbicTapas! Tasgay Ke3iHae eKi KOMITOHSHT OelTiHe I

a) NMUIAKTHKAIBIK, "MYFajaiM - OKy MPOIECI - OKymIbl" XKyHeciHaeri e3apa
opeKeTTecy MeXaHU3MiH aHbIKTay yIiH [123, 128];

0) omicTeMeniK, HaKThI IOHAEP Al OKBITYIBI XKETUIAIPY Kypansl petinge [123,
128-130].

[Tonapaibik GaiaHbICTapALIH (QYHKIUSIAPBIH HAKTHUIAY KE3iHJE OJIApIbIH
OpEeKeT €Ty MEXaHHM3MI KoHe OipHelle MoHAepaAl Outy apackiHaa OallaHbIC OpHATY
JKOHE TMaijanaHy Ke3iHae makga OojaThlH €CTe€ CakTay MEH OWJIayJblH
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MICUXUKAJIBIK IpOLEcTepl Typadbl MACENeHl atan eTney MyMKiH emec. "Oiinay
’KYMBICBIHBIH €H MaHBI3/IbI )KaFbl — OVJI JkaHa OailaHbICTapaarbl HOpCeIep i Koca
aJFaH/a, OJapJiblH jkKaHa, €peKIle KAaCUeTTEpIHIErl Hopceyiep Typalbl xabapaap
oony" [131]. BimiM any — MakcaTThl MHpoIlecc OOJIFaHIBIKTaH, "3aTTapibl jKaHa
OaltnanpicTapra" KoCy ©3JIrHEH OoiMaybl Kepek. benrini OutiMIl KOJJaHYIAbIH
KHUBIH/BIFBI — YKaHa JKaFJaiiFa KaThICThl KaphIM-KaThIHACTBIH Ka)KETTi KYHECIH Kypy
MYMKIHIT1. MyFaliMHIH peJil OKY 1C-OpEKETIHIH MaKCaThIH JKOHE OHbI OacKapy/abl
oliCTeMENIK TYPFBIIAH NYpPbIC TYXBIpbIMJAAY KaOuleTiHae xaTelp. byn oiinay
MPOLIECTEPIHIH 3aHABUIBIKTApBIH OUITeH JKarjaiijla FfaHa MYMKIH OoJiaJbl.
"ITcuxonorusyiblK OuTIMre TikeNlel cyhHeHOeCTeH 3 MIHJAETTEPIH IIele alaThlH
negaroruka OeniMi oK. bimimM OepyniH Makcartapbl MEH Ma3MYHBI, OKBITY
oicTepl MEH Kypajjapbl, OKY IC-OpEKETIHIH YHUBIMAACTBHIPYIIBUIBIK (opMasapsbl,
OKBITYZIBI Japajay »>KoHE capajay, IIbIFapMalllbUIBIK TYJIFAaHBI —TopOHeney,
OKBITYIIBIIBIK CHOCKTIH EPEeKIIeIiri, TICUXOJIOTHSIIBIK KOHTEKCT Taiiiga 0oJajbl,
NeAaroruKaiblK *KoHE MCUXOJOTUSIIBIK OUTIMHIH CHHKPETTIK OIpiryl aHbIKTanIaabl
[132]. [Tonapainsik GaittaHBICTAp/Abl AHBIKTAY JKOHE MaiijaliaHy MPOLEC OJIapIbIH
(GYHKIUSATIAPBIH €CKepPe OTBHIPHIN FaHa Yy3ere achlpblIybl MYMKiH. COHIBIKTaH,
MOHAPAJIBIK OallIaHbICTap bl OPTYPIIl JIIEeMEpIe KapacThipyFa 00aibl, ojap:

- TIeIarOTHKAJIBIK (YHKIUS OKY TMpOLECiHAe KOJIAaHBUIATHIH KoHE OUTIM,
OUTIK TeH MmaFapuUIapibl OlpikTipyre OaFbITTanFaH Kypaipaap, ¢opMmaiap MeH
OMICTEP/AIH YKUBIHTBIFBI PETIH/E;

- TICUXOJIOTHSIJIBIK (DYHKITUS OKY 1C-OpPEKETIHEH TYBIHAAWTHIH €CTe CaKTay
MEH OMJIayJIbIH MEXaHU3M/IEpP1, ICUXUKAIBIK MPOIIECTEPIHIH KUBIHTBIFBI PETIH/C.

Ocsinaiiina, moHapadblK OaIaHBICTAPABIH (PYHKIUSIAPHI OJAPIbIH OPEKET
€Ty MEXaHHU3MIH aHBIKTaiabl. JKOFapbl MEKTEINTIH OKY Mpolleci YIIiH MoHapaIbIK
OaitnanbicTapapl Tepy opekerrepi 6ap. Consimen, B. CreicoeB [133] moHapanbik
OalimaHBICTAPIBIH JKIKTETyl OpTa MEKTENKEe KOJIaHy/1a KaKChl JaMBIFAaHBIH YKOHE
OHBl  JKOFapbl OKy OpBIHJAPBIHBIH  JAWBIHIABIFBI  AACHIHAQ  KOJJIaHyFa
OONaTHIHIBIFBIH aTamn oTTi. AJaiila, MYH/Ia YHUBEPCUTETTIH €PEKIICIIriH eCKepy
ete MaHbI3Bl. Cebebi XKOO-ma OKBITYIBIH MakKcaThl — MaMaHHBIH JKEKe OachliH
KJIBIIITACTBIPY, TOpOUEIIiHI TopOueney.

- OUTiM MEH JaFrapuUIapAbl ©3€KTEHAIPYAl KamMTamachl3 €TETiH Ma3MYHJIbI
MIOHApaJbIK OalIaHbICTap;

- OomamraKk MaMaHHBIH KOCc10M MaHBI3/IBI KEKE KACUETTEPIH KaJIBIITACThIPYFa
OarpITTaNIFaH TOpOMENTiK OailmanpIcTap;

- OKBITBUIATBIH  MOHJAEPJIH OoJjlalllaKk MaMaHABIK  AJIEMEHTTEpIMEH
OaliyaHBICHIHA HETI3/ICNITeH 9ICTeMENIK OaiaHbICTap.
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[IcuXOMOTUSITBIK-TIEJarOTUKAJIBIK TOCUIAI KOJIaHa OTBIPHIN, €Ki MaHBI3IbI
mapTThl aXbIpaTyFa Oosanpl: OipiHiIiaeH, JlaFapiap MeH HUKEeMIUTIK TeK
OKYIIBIHBIH JKE€KE 1C-OpEKETI MPOIECIHIE AaMUJbI kKOHE OJapAbl MaKCaTThl TYPJE
KAJIBINTACTBIPY YIIIH OHBIH HOTIKENEpiH OoJKayFa MYMKIHJIIK OepeTiH OKYy ic-
OpeKeTIH Tanjay KakeT. EKIHIIIEH, OKy 1C-OpEKETiHE MOTHBALUAJIBIK >KOHE
aTKapyIIibl KOMIIOHEHT Kipeai. Exi komMmoHeHT Te OesceHii e3apa OalIaHBICTHI
OoFaH Ke3jle KbI3MET HoTHxkelepi ToiblK Oosanbl [134]. Kazipri Oimim Oepyne
OalikaslaThlH MHTETPALMSUIBIK MTPOIIECTEP. OJIAp KeJiecl OarbITTap/ia KepiHeAl: OuTiM
OepyaiH cabaKTacThIFBl MEH Y3AIKCI3AIr, OKY MOHJACPIH YHJIECTIPUITeH 3epTTey.
Oky mpolieciHie MoHapaiblK MHTErPALMSIHBI JKY3€ere achlpyblH OipHele JeHreii
O6ap. CTyneHTTepiH OKBITYIbIH Olp CaThICBIHAH EKIHIIICIHE aybICYbl aJbIHFaH
OUTIMHIH >KYMeNUIIK JeHTreliHIH >KOFapblUlaybIMEH KaTap >Kypyl Kepek. TemeHri
JIeHrelie WHTEeTpalUsUIaHFaH OUTIMHIH JJIEMEHTTEpl MOHApaJIbIK OalaHbICTap
Oonbin TaObuIaABI. Keneci aeHreinepae ®ekelereH TaKbIphInTapabl, OemimMaepai,
KypcTapasl Oy dJeMEHT-KEHIeHIEpIe KalbInTacybl Kepek. byn wMocesneHi
MOHAPAJILIK WHTETpaIlds TYPFBICBIHAH KapacThipa OTBIPBIN, 0i3 IOHAPaJIBIK
OailylaHBICTap/Ibl AHBIKTAY MAa3MYHHBIH OPTaKTBIFbI, KBI3METTIH OPTAKTBIFbI JKOHE
OKBITY OJICTEpIHIH OPTAKTHIFBI MPUHIMITEP] HETI31HJE XKY3ere achIpbLIaThIHBIH
OaliKaIbIK.

[Tonapasiblk MHTETpaIys MeJarorukaaarbl KendyHKIMOHAIIb KYOBUTBICTHI
OUIIpeTIHAIKTEH, OJOKTBIH Ma3MYHBI MEH KYPBUIBIMBI, COHJIail - aK OHBI KOJaHa
OTBIPBIIN OKY MPOIECIH YHBIMIACTHIPY KeJIeCIep il aHBIKTayhl KEPEK:

1) OaitmaHbICTapABIH IICHXOJIOTUSUIBIK MEXaHU3MI;

2) "OKBITYIIBI - OKYy IIPOIIECI-CTYyACHT" >KYHMECIHIH e3apa opeKeTTeCYiHIH
TUTAKTHKAJIBIK €PEKIIeITIKTEPI;

3) OKy mpolleciHe CHHTE3/IK KalTajgay OJIOTBIH EHII3y HOTHXKeCl —
TaHBIMJIBIK 1C-OPEKETTIH CHITATBIH ©3repTyi 00ybl Kepek [116].

birim Gepy *karmaiibIlHIa €CcTe CaKTayIbIH KEKE IMCUXUKAJIBIK MPOIECTePIHIH
POIIiH aHBIKTAy KE31HJIe, erep OKYy MaTepHUallbIHbIH Ma3MYHBI alllblIMAca, YKaHFbIPTY
mporeci  KypAeleHe TyceTiHl aram  eTuLml.  3epTTeNeTiH  YFBIMJAPJIbIH
(GYHKITMOHANIBIK €PEKIIETIKTepl OKy MaTepHalblH €CTe CaKTayfa OarbITTajFaH
KBI3METTIH WICTIHEH ThIC. byJ JkaFmail >KeaUTIK MOJENbh TYPFBICHIHAH HaIap
KYPBUIBIMJIAJIFAH aKMapaTThIH Y3aK Mep3iMal jKaJKa CaKTaIyblH Oimmipeni. by
xKarmanga OuiMzi Oip MOHHEH EKIHII MOHTE ayBICTRIPY OIpKaTap KaTeliKTepMEH
Oipre )Xypeai, oJapablH CUTIATHI TICUXOJOTHsIa HHTephEepEHITUS Iem aTtanaabl. by
Oip-0OipiMeH O9CceKeNleceTIH jKaHa MKOHE €CKI aKmapaT Typasibl OOJIFaHJbIKTaH,
Kelepri YMBITBII KETy MPOLECTEPIMEH [I€ AaHBIKTAJIaTblHBl TaOUFU HIpCeE.
¥MBITYIbIH HHTEP()EPEHIUSIIBIK TCOPUSCHIHBIH HEACH — aKmapaT (ecKi Hemece
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KaHa) 0Oacka akmapaTThl KAHFBIPTYIbl KHBIHIAATaABl. byl Teopusira Ccolkec
TEXEYA1H €Kl TYpi 0ap: peTPOaKTUBTI KOHE MPOAKTUBTI. PETPOAKTUBTI TEXKENy eCKi
MaTepHaibl XKaHACBIMEH 0acy oCEpiHEH, ajl MPOAKTUBTI TEXKEY jKaHa MaTepHall bl
eckiMeH Oacy ocepineH kepiHesl [135]. OKbITYbIH OCHI TYPIHAET1 TaHBIMABIK iC-
OpEeKeTTiH Kypamaac OemikTepiHiH Oipi — OUTIMA1 KypbUIbIMAAY OOJBIN TaObLIA b,
COH/IBIKTaH OYJ1 KOMIIOHEHT acCUMWIAIMS 00beKTICIHE aifHamybl Kepek. J[. HoBak
oMiCiMEH KacallFaH CXeMaslap TY)KBIPBIMJIaMaHbl KAJIBIITACTBHIPY VIIIiH FaHA eMec,
COHBIMEH KaTap KYPBUIBIMJAY AaFIbUIAphIH KaJBIITACTHIPY YIIIH J€ HEri3 Ooja
amanpl. 3WATKEPIIK KBI3METTIH MaHBI3ABI JaFAblIapbl aKmapaTrThl ©3 OCTiHIIe
OHJIey OOJIBITI TAOBLIAIBI.

Byn acnekrimeri CXeMOTEXHWKAa FHUIBIMU OWIayibl, OaljgaHbICTap MEH
KaThIHACTAP bl KAJBIITACTHIPYFa KOMEKTECE/Il, MYHJa opPTYpJIi OaiiaHbIC TypJepi
KepiHei: ceOern-canaap, JOTHKaIbIK, (PYHKIIMOHAIABL. ANWTa KeTehik, OWI OarbIT
ou1iM Oepy poOOTOTEXHUKACKIH 3€peliey YAEPICIHIErT Heri3ri GarbITTapably Oipi
OO0JIBITT TAOBLIA B YKOHE O13/11H 3€pTTEy KOHTEKCTIH/IC Ko3/eaTeH. by cxemamap bl
KYpacTelpy Ke3iHJe OaiiaHbICTap/IblH CHUIAThl OoMybl Kepek. Cxemayiapbl
KYPYJbIH KHBIHIBIFBI — OYJI OpTYypii OaiiaHbICTApabl aHBIKTAY >KOHE OJIApbI
KaJbITaCKaH TYXKBIPBIMJIAMAaHBIH CXeMachblHa Kocy OoJbin TaObutanbl. by
IpollecC JUCCEPTAIMSIHBIH €KIHIII TapayblHaa HaKThlIaHFaH. butiMai KypelIbIMaay
KaOuIeTi TaHBIMJIBIK 1C-OpEKEeTTIH THIMAUIIH aHbIKTahael. CTyAeHTTEpre OCHI
KUBIHABIKTAPbl KEHYre KOMEKTECy YIIIH MYFalliM MoHapalblK OaiaHbICTapIbI
OPHATYJbIH TICHUXOJOTHUSUIBIK TETIKTEPiH YCBIHYBI KEpeK, aram aWTKaHaa, Oyl
aKmaparThl cakray »>KOHE OHJCY EepeKIIeTiKTepl Typanbl. JKaaThlH KeIuIiK
MOJICITIHE COMKec, OLIIM OKIIayJaHFaH YAIIBIKTap/ia caKTalMaiapl, ojap Kypaeri
uepapXusuIbIK OaiyiaHpIc KyHeciHe eHri3ireH Oosanabl. COHIBIKTAH, OKYIIBIHBIH
aJJIBIHFBI OKY CaThbUIAphIHA aJiFaH OUTIMIH maijanmady KakeT OoJFaHaa, KaKeTTi
TYKBIpbIMJIaMaMeH OailaHbICThl OYKUT JKylie e3ekTi Oonassl. JKaHa moHre OyKia
KYle KaxeT eMec, TeK Keke (GparMeHTTep KakeT OOJFaHIBIKTaH, OJ YIIiH
OypeiHHAaH Oap OaillaHBICTAp/BI AlIbI, (PPArMEHTTEPHl KaHA KYPBUIBIMFA KOCY
kepek. JlamynbiH omOe0ar 3aHpl opOip Keneciael KYHeHIH 2JIEMEHTTEP1 aJIIBIHFBI
KE3CHJIC TOYEJICi3 pEeTiHAEe OMip CYpPreH KapamabiM 3JIeMEHTTEPJIIH KelleHaepl
6omazast [117]. Con xarmma OOMBIHINIA TTOHAPATBIK OaMIaHBICTAp KYHEC1 KYPBUTYBI
Kepek. JKanmbel TEeXHHWKaIBIK JKOHE apHallbl MOHIEPAIH OacTamKbl 3JIEMEHTTEPi
ipresi IeMEeHTTEePJEH OJIAPbl YIAKEUTY apKbUIbI KYPBUTYBl KEPEK KOHE TIYEICis,
OacTtamkel peTiHAe KaWTa eHriziiMeyi Kepek. JKaimbl WHXXEHEPIiK FhUIBIMIAp
KAaTapbIH/IaFbl TCOPHUSIIBIK MEXaHUKAHBIH MaHBI3bUIBIFEIH €CKEPE OTHIPHIN, 013 03
TaHJAybIMBI3Fa JKOHE TIICUXOJIOTHSUIBIK-TICIATOTUKANBIK CHUIATTaFrbl cebenTepre

Ha3ap aynapabIK:
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- Oulim Oepy poOOTOTEXHUKACHl, (PU3MKA KOHE HMHPOPMATUKAHBIH
MOHApaJIbIK OalaHbICTapbl AKbIH;

- CTYHIGHTTEp TEOPHSUIBIK MEXaHWKa KypChlHIa (pU3MKa MEH MaTeMaTHhKa
OuTiMAepiH Koaanyna 0enriti 01p KUbIHABIKTApFa Tam 00Jabl.

[Tonapaneik OaiaHbICTap/IbIH aWKbIH OOJIybIHA KapaMacTaH, OJaplblH OKY
MIPOIIECIHE KOCBUTYBl KEWIe KYMOH TYABIpanbl. BYJl TYKBIPBIMABI pacTay YIINiH
¢u3uKa KOHE TCOPHUSIBIK MEXaHWKa OOMBIHIIA KOFAaphl OKY OPBIHIAPBIHBIH
OKYJIBIKTaPhIHBIH Ma3MYHBIH TaJIAy JKETKUTIKTI.

Kadenpanap apaceinmarbl OaiiylaHbICTApABIH OOJIMAYbI, OJaplblH OeJiHy1
MIOHAPAJIBIK OalIaHBICTAPABIH TaCKIMAIAYIIBICH TEK CTYACHT CKCHIITHE OKEIIe/Ii.
[Tonapasibik OaimaHBICTAPABIH TICUXOJIOTHSIIBIK MEXaHU3MIH alla OTBIPHIN, OHBIH
aziaM KaJbIHBIH €PEKIIENIKTePIHIe eKEHIIrH OaiikaiiMbi3. JKaaThIH KYPBUIBIMJIBIK
AIIEMEHTTEPIH KapacThIpFaH Ke3ze OutiMIl Oepy mapTTapbl aHBIKTAJIbI, OJapIblH
eceOl TmoHapaiblK OaiaHbICTApPABl  OPHATYABI  KHUBIHAATATBIH  JKaFbIMCBI3
dakropnapabl kKeHyre MyMKiHAik Oepeni. Kaszipri sxoraper Outim  Oepyne
OalikalaTbIH MHTETPAIUSIIBIK MPOLIECTEp HAKThI MOHJEP/IH OKY MpolleciHe OuTiM
Oepyal MHTErpalusaayablH TYKbIPBIMIAMAIIBIK €pexXesepiH €Hri3y JICHreuiHe
epeKIIe MYKUAT o3ipyeyal tanan erefi. Ocbl Maocesie OOMBIHINA TCUXOJIOTHSUIIBIK-
NeJarorukaiblK JKOHE apHalel onebuerTepii Tanmay Oi3re  ImoHapalbIK
UHTErpalusra Keaepri KenTipeTiH OOBEKTHUBTI (akTOpiapibl aHBIKTayFa
MYMKIHAIK Oepai: Herisri ¢akTop ipreji, >Kalllbl HHXXEHEPJIK JXOHE apHaMbI
MIOHJIEPMEH 3ePTTENICTIH TaHBIMIBIK KbI3MET OOBEKTLICPIHIH albIpMaIIbLIBIFBIMEH
oaitnansicTI[40].

[ToHapanbsIk MHTETpAIKs, OHBIH epeXKeepiHiH O0ipl HHTerpalysianFal O011imM
KYHECIH KaJbIITACThIpy OOJBIN TaObUIAABI, aTaJFaH €PEeKEeHI JKy3ere achIpyra
MYMKIHAIK OepeTiH omiCTeMeNiK o3ipieMeNiepl jkacayFa MYMKIHAIK Oepe.
Ocpunaiimma, OuriMm  Oepy poOOTOTEXHHMKAChl Kasipri yakbITTa MYFaliMre
CTYyJEHTTEpMEH Oipre OHBIH TEXHHKAJBIK JKaFblHAaH KYypJeil KaKTapbIMEH
OaitnanpicThipa anmagpl. OChl aCMEKTIHI OKY KOCTapjapblHa €HTi3eTiH OuTiM Oepy
OarmapiaMaliapblHBIH CaHBI YHEMi OCIIT KeJedi, COHIBIKTAH oJICTEMEIIIK
XKaONBPIKTay >KOHE OKY-9JICTEMENiK 0a3aHbl HBIFAWTY KaKeTTUliri apryma. byn
TEXHOJIOTUSHBI CHTI3Y/IH apTHIKIIBUIBIKTAPEl MEH dJICYeTI TayChi3, dcipece OV o3
OeTiHIIIe JaMBITYFa, TAHBIMJIBIK KaOUIETTEp MEH MOTHBAIUSHBI apTTHIPyFa BIKIAI
eremi. Conpaii-ak, Oyn mporectep OuTiM  Oepyneri TEXHUKAIBIK OaFbITThI
JAMBITYIBIH OAaCBIMIIBIFBI TYpaJIbl YKIMETTIK MIenriMaepre OaiaHbICTBl ©3€KTi
Oonbin oThip. JKofapeina aWThUIFaH[al, UHPOpMaTHKa Oacka OKy KypcTapblHa
nH(OpMaTHKa KypChl YCBIHFAaH Ma3MYHABI omOeOam akmapaTTaHIBIPyFa BIKITAI
eteTiH (akTopra xkataipl. MHPopmaTuKa koHE (PU3MKa MyFaliMAEPIH Aaspiay

38



Typajibl KOITEreH IeAarorukaiblK 3epTTeyliep, COHbIMEH Oipre omapasl OuliM
Oepyll akmapaTTaHAbIpy >KarnablHaa OuTiM O0epy pOOOTOTEXHUKACHIH OKBITYyFa
JalblHIAay — KaXKETTUIIKKE  alHanabpl.  Myfamimaepal  Jadpiay — opAabIM
poOOTOTEXHUKA MEH KOMITBIOTEpJIEpai OaFrmapiiaMaliblK KaMTaMachl3 TYIH JTaMy
KapKbIHBIHAH apTTa KaJIaJbl, JETeHMEH OKBITY Ma3MYHBI MEH 9JIICTEMEIIK aspiIbIK
TEXHOJIOTUSIIAPhIH OCJICEHA1 TYplle >KeTULAIPY KakeT. 3aMaHayd (PuU3HKa >KOHE
nH(DOpMaTHKAa MYFaIiMi XaHAPTBUIFAH OKBITY TajanTapblHA COWKEC MalBbIHIIBIK
JEHIeHIHIH  CollKecC3AIKTepiH JkeHyl kepek. On ymiH  Outim - Oepy
poOOTOTEXHUKACHIH  HMHPOpMAaTUKaAMEH  JKoHE  (U3MKaMEH  ToHApaIbIK
BIHTBIMAKTACTBIKTa WHTETPAlMsIIAHFaH HOTIKEHI KOJJIaHY KaXETTUTITT Typajbl
NICUXOJIOTUSIIBIK-TICIATOTUKANIBIK  3epTTeysiep KaxkeT. KociOum malbIHIBIK TICH
OKBITYFa JalbIHIBIK eJIeMJIEepiHiH Oipi periHae, Oi3re »xoOamapiabl JalbIHIAY
yceIHbUIAAbI. JKaHa penre coiikec, ©31HIH HETI3ri KbI3METIMEH, aTan aWTKaHja
uHpopMaTuka Hemece (QU3MKa MYFaIIMIHIH peiiMeH KaTtap, Ourim Oepy
poOOTOTEXHUKACKI cabaKTapblHIa OoJlalllaKk MYFaldiM KociOM KBI3METTIH KaHa
KOMITOHCHTTEPiH Hrepyi kepek. Ilegarorukaiblk MpakTHKaga WHGOpPMATHKAa MEH
OutiM Oepy poOOTOTEXHUKACHIH WHTETpallsIIayAblH jKaHa JaFAblIapblH KOPCETY
KaxxeT. byn  cypakrapaeiH ~— OapibiFbl  MEJarorukajblk - cajara  eMec,
NICUXOJIOTUSIIBIK-TIEIAarOTUKANIBIK ~ canara KaThiCThl. JKaHapThUIFaH Oarjgapiiama
OOWBIHIIA TOHAIK €MeC, IMOHApAJbIK WHTErpalvs AalJIbIHFbl KaTapfa IIbIFajibl,
COHJIBIKTAaH MeEKTeNn OarjgapiiaMachbiHia WHGOpMATHKa TOHIHAE POOOTOTEXHHUKA
OOWMBIHIIA )KYMBIC KapaCTHIPbUIFaH.

NudopmaTika KypchlHBIH OarnapiaMaiblK KacaKTaMachlH YKaHAPTY JKOHE
VIFAUTy, OJJCKTPOHABIK OULTIM Oepy pecypcTapblH JKaHApTy, COHJai-akK
POOOTOTEXHUKAHBIH KapKBIHABI JaMYybl KOFapbl OUTIMIe ’kaHa MakcaTTap KOSJIbI.
butim Gepy poOoToTexHUKachl cabakrapbiHaa Oojamak WHOOpPMAaTHKa >KOHE
busznka MyFajgiMAepiH Jaspiay Ma3MYHBl OKBITYABIH OJICHAMAJBIK JKOHE
TICUXOJIOTUSITBIK-TIEAAr OTMKAJIBIK TPUHIIMIITEPIH €CKePe OTBHIPBIN KYPHUTYBI KEPEK.
KOO-ga poboroTexHrnka OOWBIHINA HETI3T1 KOMIIOHEHTTEP/1 Kobanay amicremeci
MOHAPAIBIK KOHTEKCTE TMOHIEPAIH JamMy TNepCleKTUBajIapbl MeH OuniM Oepy
KYHWECIH >KaHFBIPTY YPHIICTEPIH €CKepe OTBIPhIN KyYphuUAbl. OcChIFaH cyleHe
OTBIPBITI, MYFATIMHIH TICHXOJOTHSUIBIK-TICAArOTHKANBIK —~ KY3BIPETTUTIT  KaHa
MeJIarOrMKaJIbIK OWJIay JKOHEe MOTHBAIUAMEH OaiIaHBICTBI OOTYBI KEpEK.

Hemek, Oonamax wWHGOpPMATHKA MYFaTIMIH JaspiayablH Ma3MYHBIH,
omictepi MEH YHBIMAACTBHIPYMIBUIBIK (QopManmapblH TaHAay oOMiCTeMeci MeEH
CTpPAaTeTUSICBIH KETUIAIpy OOibIHIIA FaHA €MeC, COHBIMEH KaTap Oouaiiak
MYFaIIMIEPAl TOHAPAIBIK HWHTETpAIUsAFa MalbIHAAYIABIH  TCHUXOJIOTHSIIBIK-
MeJIarOTUKAJIBIK EPEKIISTIKTEPIH eCKepy KaxeT. JlailbIHIBIK TEXHOJIOTHSACHI JaMBbIIT
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KeJie JKaTKaH aKnapaTThIK-OUTiM Oepy OpTachlHJaFbl MYFaJIMHIH JKaHa peji MEH
MaKCaThlH €CKepPE OTBHIPHIN KYPBUIYBI KEPEK, aTam alTKaHaa WH()OpMaTHKa KOHE
dbu3uKka MyfajgiMi FaHa €Mec, COHbIMEH Kartap OuliM 0Oepy poOOTOTEXHUKACHI.
bonamak  kociOM  KbI3BMETTIH  Ma3MyHbl  OKBITYABIH  MCHUXOJOTHSJIBIK -
MEJarOTUKAIBIK  OaFBITBIH €CKepe OTBIPHIN, AaKMapaTThIK-KOMMYHHUKAIHASITBIK
TEXHOJIOTHSTIAp apKbUIbl OLTIM Oepy MNpOLECIHE EHTI3UIETIH OKBITYIBbIH >KaHa
YHBIMJIBIK HBICAHAAphl MEH ojicTepiHe OarbiTTanmaThiH Oomamer [97]. XKyiieni
TocUIre coiikec OUTiM Oepy poOOTOTEXHHMKACHIH OKbITa ajaThlH OoJaliax
uHpoOpMaTHKa XoHE (U3MKA MYFAIIMIHIH KOCIOM KY3BIPETTUIINH KaJbIITACTBIPY
OOMBIHIIIA TIeJarOTUKAJIBIK KbI3MET O13/11H 3epTTeyiMizae OipTyTac 0ObEKT PETiHAe
KapacTeipblianbl.  bacTel  Hazap  MyFaliMHIH  KbI3METIHJE  KOPIHETIH
UHTCTPAIUSIIBIK, KYWEe  Kypaylibl cHIarramajapra  ayaapbuiagbl.  Ochl
yCTaHbIMJApAaH Oojamiak MyFaliMIi  Jaspiay Ma3MYHBIH JKOHE KociOu
KY3BIPETTUTIK KYPBUIBIMBIH SKETULMIPYIIH OJICHAMAJBIK HET13/IepiH aHbIKTay,
GUIOCODUANBIK, TICUXOJIOTHUSIBIK-TICArOTUKAIBIK — 9JIcOUeTTEepAl  TCOPHUSIIBIK
Tajaay YIIiH KyHeni Taniay MaHbI3abl O0JIBIN TaObLIaIbI.

Ochbunaiimia, 6oJyamak MyFaIIMHIH 9{ICTEMEIIK JalbIHBIFBIHBIH Ma3MYHBIH
JTaMBITy1a ouTIM oepy poILIeCiHIe aKMapaTThIK-KOMMYHUKAIIUSIIBIK
TEXHOJOTUSTIAPAbl  KOJJIAHYABIH ICHUXOJIOTHSUIBIK-TIEJaTOTUKANIBIK ~ HETi31 e
ISy el aTKapaasl. by Kypanmapasl eHOeK HapbIFbIHIA CYpaHbICKa ue O11iM
OepyliH 3amMaHayd MakcaTTapblHa OaFbITTaJFaH J>KaHAPTHUIATBIH OUTIM Oepy
mpolieci  aschiHAa —TmakganaHy  OupiaHABIpYFa,  JKacaHABl  MHTEJJICKTTI
naiigananyra OailJIaHBICTBI OapJIbIK TPOIIECTEp YIIIH ©3¢KTi OOJbIm TadbLIaIbl.
Mynbiy  Oopi  3amMaHayW MyFadiMZl Jaspiayra KOWBUIATBHIH — TaJlamTap.Ibl
aTapibIKTall e3repre/li, MoHapalIblK HOTHKeNep OapFaH CailblH MaHBI3ABI OOJIBII
TaOBUIATBIH OKY MPOIIECIHAC OHBIH OPHBIH jKaHAa TOCUIAEpMEH Oarajayra MoXOyp
ereni. Madpopmaruka KypChIHBIH OaraapiaMaiblK KacaKTaMachIHBIH apCEHAbI,
ANEKTPOHABIK OUTiM Oepy pecypcTapbIHBIH KYpPaMbl, OJApJbIH OKY MPOIECIHIET1
byHKIMATApBl  €40ylp  apThIl  Kenemi, Oyl colkeciHme uH(OpMaTUKa
MYFaIIMIEPIH 9IICTEMETIK asgpiay/IbIH ajlIblHa )KaHa MIHIETTep Kosiabl. bomamak
nH(OpMaTHKAa MYFAIIMIH Jaspiay diCTeMeci OKBITYABIH aKNapaTThIK OiaiM Oepy
OpPTachlH KYPY TEOPHSICHI MEH TEXHOJOTHSICHIHBIH €peXeNepiHe CyHeHe OTBHIPHI,
MYFaIIIMHIH JKaHa peJl MEH MaKCaThlH €CKEepe OTBIPHIT KYPBUIYBl KEpEeK.
AKMapaTThIK-KOMMYHUKAIFMSUTBIK  TEXHOJIOTHSNIAD KYPAIJAphlH aHBIKTAy >KOHE
naijanany JaFabplIapbl MEH JaFabUIapbiH KAIBINTACTRIPY OoJanak nHGOpMaTHKa,
dbuzrka xoHE OUIIM Oepy pOOOTOTEXHUKACHI MYFaJIMIHIH KOCIOM KBhI3METIHIH
OapJybIK AEpJlIK KOMIIOHEHTTEPIHE KApKBIHIbI EHr13yll KOe3JCHTIH MYFaJiMHIH
OoJaimak KociOu KbI3METI asiChIH/Ia MAKCATThl TYPJIE JKY3€Te achIPbLIYhl KEPEK.
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MyranimMai  ockl  KypanjgapAbl  KOJJaHyFa  OAICTEMENIK  Jaspiay
KYPBUIBIMBIHBIH HET131HE OKY MPOIIECIH/IE OJapAbIH 9AICTEMENIK (PYHKIHUSIIapbI
OOWMBIHIIIA OCBHl KYpaJJap/blH TUIIOJOTHACHIH KypraH eH. bonamak myramimii
oJiCTEMENIK Jaspiiay >Kyhecl »KOFapblga aTajlfaH KypajagapMmeH OuliM Oepy
MPOLIECIHE EHTI3UIETIH OKBITYAbIH >KaHa YHBIMIACTBIPYIIBUIBIK HBICAHAAPHl MEH
OMICTEPIHIH apCEHANIbIH JaMbITYMEH aWKbIHAAJIATBIH Ooyiafbl. AKOapaTThIK-
KOMMYHUKAIMSUTBIK TEXHOJOTHSIIAP KYPaIAapbIHBIH KYPAMBIHBIH ©3TeprillITiri, op
MYFaJIIMHIH Ka3ipri yakbITTa KYPBUIbIN >KaTKaH KONTEreH 3JIEKTPOHIBIK Oa3ara
KYTIHY MYMKIHIITT YCBIHBUIFAH  KYpPaJJAapJblH  OMICTEMENIK THIMILUIITIHE
capanTaMa MeH Oarajay XKYprizyJi KaKeT eTell . OpTypil OKy MoHaAepi OOMbIHIIA
OKBITYIBIH YKaJIIbl aKMAPATTHIK )KOHE KOMMYHHKAITUSIIBIK TEXHOJIOTUSIIAPBIH KYPY,
OKYy KBI3METIHIH OPTYpJi HBICAaHAAPBIH aKMapaTThIK KOJjiayra OarbITTaFaH, aTar
alTKaHIa, MyJbTUMEIUA-TEXHOJIOTUsIap 6azaceiHaa. OKy MpOIECiHAC HAKTBI OKY
MOHACPIH/IE aKNIapaTThIK-OKBITY OPTAChIH KYPY YIIIH JKEKe 9JIicTeMeNIepIiH KaHa
KOMITOHCHTTEPIiH o3ipyiey YIIiH aTajlfaH KypajljaapAbl €HTI3y XoHe NaijanaHy
OKBITY JKYMECIHIH Xal-KYWIHJIET1 BIKTUMAaJI ©3TrepiCTepjll €CKepyre J>KOHE OKY
IPOIIECIHE TY3€TY 9CEPiH eHri3yre MyMKiHAIK Oepesi. Ockl MakcaTTa, €H aJlJIbIMEH,
OKBITYIIBIFA OKY OpTAChIH >K00aynayfa, OHbIH Ma3MYHBIH aBTOMAaTTaHIBIPBUIFaH
OKy oHe Oakputay OargapiiaMaiapblH KOJIJaHA OTBIPBIN, KaXeT OOJIFaH »Karaaiiia
XKezen JKaHapTyFa MYMKIHAIK OepeTiH achanThlK OaFgapiiaMaiblK  Kypayijaap
Kosnnanbuianel. OKpITyAa OarapiiamManbIK -QIICTEMETIIK KeleHaep i
naijanaHy OKBITY OapbIChIHIA TYBIHAAWTHIH (QYHKIMOHAIILIK MIHACTTEP/Il
memyai Kesmemi. MyHmall KemeHAep OKBITYIIbUIap MEH OuliM  allyIibLiap
alIBIHA JKaHAa MYMKIHIIKTEp amiajbl, OMTKEeH1 oylap OKy OarmapiiamMaliapblH,
oJlicTEMENIIK KaMTaMmachl3 eTyAl OIipikTipyre MYMKIHIIK Oepemi. bomamrak
MYFIIMJI1 Jlasgpiiay Ma3MYHBIHBIH OpPTYpJIi aCIHEKTIIEPiH JaMBITY KaKETTUIIriH
€CKepe OTBIPBIN, OHBI JaWBIHJAYABIH KaHa JKYHeCiHe KeIy >KaraaibIHIa OHBIH
Koci0u, MIOHIIK, IICUXOJIOTUSIJIBIK-TI€ 1ar OT UKAIBIK JKOHE QJICTEMEIIIK
KY3BIPETTUIIrH KapacThIpy 63eKTi 0onasl. KociOu Ky3bIpeTTiliK OHBIH Oenriii 6ip
cajanarbl KbI3METKE, aTanm aiWTKaHna wHbopmarthka, (pu3uka, coHman-ak OiTimM
O0epy  poOOTOTeXHWKACHl ~ MYFajiMi  PETIHAE  MaWbIHABIFBIHIA  KATBIP.
Ky3bIpeTTUTIKTIH TOHIIK KOMIIOHEHTI MYFaliMl TPAKTUKAIBIK 1C-OpEKETKe
TANBIHIAYABl KOHE TOHAPAIBIK HMHTETPAIMSHBI JKY3€re achIpyabl KaMmMTamachi3
€TETIH FBUIBIMU O1LTIM MEH MOHIIK JTaFbUIap KYHECIH CHITATTAMIbl.

MyramiMHIH KY3bIPETTUITHIH TICUXOJIOTHUSIIBIK-TIe1arOT MKAJIbIK KOMIIOHEHTI
OHBIH KBI3METIH BIHTAJIAHIBIP YbIH Koci0u OarbITHIH, TaHBIMIBIK
KBI3BIFYIITBUTBIKTAPABIH,  TYPAKTBUIBIFBI  MEH TEpPEHMIriH, TyMaHHUCTIK JKEKe
YCTaHBIMbIH, KYHJIBUIBIK Oarjapiapbl MEH CEHIMJAEp >XKYHeciH, COHJaii-aK >KaHa
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MearoruKajIblK OMIayabl CUMATTalbl. JKaHa MeqarorukajiblK Oiiay JeTeHIMI3 —
OutiMm OepyAeri WHHOBAIUSUIBIK TEHJCHIUSAJIAPMEH, COHAal-aKk JkaHa MOHJIK
Ma3MyHMEH OalnaHbICThl oinay. Ky3bIpeTTUIIKTIH 9ICTEMENIK KOMIIOHEHTI,
MYFaIIMHIH KOCi0M KbI3METKE MaWbIHABIFBIHAA JKETEKIl OpPbIH aliajibl, apHaubl
FBUIBIMH, TICUXOJIOTHSUIBIK JKOHE TICAarOTMKAaNbIK OLTIM MEH JaFIbUIapibl
O1piKTipe/Il )KOHE alKbIH KOJITaHOAJbl CUITATKA Me. OMICTEMENIK KY3bIPETTUIIK Oy
— OKBITY TIPOIIECIH KYPY JKOHE MMOHAPAJIBIK MHTETPAIUSHBI )KY3eTe achlpy OOMBIHIIA
OUTiM MEH JaFabUIapAbIH KeHeHTIIreH xyieci [97].

Kyhenik Tocin asceiHAa OUTliM Oepy pPOOOTOTEXHUKACHI OKY MPOLECIHIH
MOJIMTEXHUKAJIBIK OaFbITBIHBIH JJIEMEHTI PETIHIE KapacThIpbUIAbl. [loHapaibIk
MHTETpalUsHbl JKY3ere achIpy YIIiH poOOTTHIH (PU3MKAIIBIK HETI3/Iepl 3epTTeNi:
POOOTTHIK SKCIEPUMEHTTI KOPCETY YIIIH; TEXHHUKAJIBIK OOBEKTUIEPIIH POOOTTHIK
MOJICNIBJICPIH KOPCETY VIIIH;, OpTYpii JAeHreumeri gusnuka OoibIHIIA POOOTTHIK
3epTXAHABIK JKYMBICTapAbl JKYPridy ymiH. barmapiama yIoiH Matepuaiibl
TaHJAyAbIH HET13r1 MPUHIMNOTEP] CTYACHTTEPAIH OHBI MTE€pPyiHE KOJI JKETIMALTIT1
KOHE CTYJICHTTEPJIH Ka3ipri 3aMaHfbl TEXHUKAJIBIK OPTaHbIH OOBEKTICI peTiHJIe
pPOOOTOTEXHUKA TYpasIbl UICAIAPBIH KaJbINTACTBIPYALIH TYTACTHIFBIH KAMTaMachi3
ety Oomael [136]. Bimim Oepy Oarmapiamachl Kelleci CypakTapabl KaMTBIIbI:
pOOOTOTEXHUKAHBIH TapUXbl >KOHE OHBIH JaMy IepCleKTUBAIaphl, Kasipri
TEXHUKAIBIK OpPTaJarbl pOOOTOTEXHUKAIIBIK >KYHeNepaiH OpHbl MEH pelil TypaJbl
aKmapar; poOOTTBIH TEXHUKAJIBIK 00OBEKT PETIHJIET] epeKIIeNiKTepl; podoT Typiiepi;
pOOOTOTEXHUKA 3aHIAPhl, KHOSPHETUKAIIBIK MOJiesIb poOoT. PoboTTapas! xobaay
KoHe OarJapiamaliay caiachlHIaFbl 3aMaHayy MEenIiMAep MEH TeXHOIOTUsJIapAbIH
POOOTOTEXHUKAIIBIK JKYHenepiH jkoOajayablH HET3T1 TOocUIAepl EHTI3UIreH.
Herizinge, Oy MocenenepiiH KOMIIUIIr: »OFapbl MEKTEINl CcuutadycTapblHa Ja
enriziired.  PobGotr Oackapy TeopusCchl TYPFBICBIHAH OUTIM  alyIIbUIapIAbIH
MaWbIHABIK JCHICHIH aHBIKTayJa Jla KapacThIpbUIaJbl: Oackapy iKyHenepi
(MUKpPOKOHTPOJLIEPIIEP, MHUKPOMIPOIIECCOpiap, KOMIBIOTEPIEp >KOHE KOChIMIIA
XKaONBIKTap), OpBIHAAY >Kyhenepi (KETeKTep, apalblKk OepuricTep, KYMBIC
opra’japbl) >koHEe Kepi OaliJlaHBICTBI KaMTaMachl3 €Ty VIIIH JepeKTepal KuHay
Kynenepl (OpTypili TUOTEri JKOHE TYpAETi Jardyukrep). bi3miH 3epTreyimi3
pPOOOTTHIH KHOCPHETHKAIBIK MOJICTIHIH opOip >KYHECIHIH KYMBICHIH KYy3ere
aChIpaThIH HETI3T1 KYPBUIFBUIAPABIH KypaMbl MEH >KYMBICBIH Tanaaabl. Dusnka
KYPCBIHBIH THICTI TaKbIPBINITAPHIH Ja aHBIKTayFa OO0JIajbl, OH/A OYJI KYPBUIFBLIAP
FBUTBIMIIBI TEXHUKAIBIK KOJJAAHYIBIH MBICAIIAPHl PETIHAE 3epTTenyl MYMKIiH
[136].

KomxeTiMaulik  NOpUHUMITIIHE  COMKEC  SKCHEPUMEHTTIK  JKYMBICTBI
yUBIMIACTEIpyZa pOOOTTap/bl KYpAETi KHOCPHETUKAIBIK KOHE TEXHUKAJBIK
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OOBEKTIIEp peTiHAE 3epTTEyre JICHIreMNIK Ke3Kapac >Ky3ere achbIpbUIJbL.
3epTTeyaiH KCIEPUMEHTTIK OOMIH/E >KYMBICTBIH OCHI aCHEKTICl KOPCETUIreH.
FrutbiMu-nienarorukanblk SKCIEPUMEHT OapbIChIHAA CTYACHTTEP KOFaM ©MIpIHIH
OpPTYpAl callalapblHAa KOJIJIAHBLIATBIH POOOTTAPAbIH (PU3UKAJIBIK HET13/epiH,
COHJIali-aK (PU3UKAIBIK SKCIEPUMEHTTI OKBITYIbIH POOOTTHIK >KYHENIEepiH 3epTTel.
Tangay mnoHI pPOOOTOTEXHUKAHBIH OKY JKUBIHTBIKTApbhl HETI31HAE KYpbUIFaH
POOOTTHIK KyHenepaiH GU3UKAIBIK TPUHITUTITEP1 OOJI b

ABTOMATTBl TIPKEY >KOHE OHKCIIEPUMEHT OapbIChIH aBTOMATThl Oackapy
"Xoba — memarorukanablK MpOIECTe MOHApalbIK OUTIMII €Hri3y ofici periHuae"
TapayblHJla KenTipuireH. PoOOTTHI Oackapy KyHEeCiHIH amnmapaTThIK KypaJblH7a
KOFapbl KBULIAMJBIKTEI  KOMIIBIOTCPJICPMEH KOHE O3BIK  OarIapiiaMalibIK
’KacakTaMaMeH OIpIKTIpUIreH AJIEKTPOHUKAHBIH OOJybl OHBIH OPTYPJ CHIPTKBI
KOHE IIIKI ocepiiepre »OFaphl Kayanm Oepy J>KbULIAMJIBIFbIHA KOJI JKETKI3yre
MyMKiHAIK Oepeni. Kaxer Oosica, poOOTTHIK KY€ HAKTBl YaKbIT PEXKUMIHJIEC
aNbIHFaH JIEpeKTepAl KOMIbIoTepre skenen eHuey yuriH sxidepe amanel (USB
kabeni, Wi-Fi, Bluetooth apkpuibl) Hemece  curHammapAbl — TiKedeH
IKCTIEPUMEHTATOPFA JKibepe anaabl. POOOTTHIK IKCIIEPUMEHTTIH €PEKIIENIr — OHBI
KalTajgaynblH  KapanabIMIbUIbIFbl.  [loHapasiblk  WMHTErpanus  MpoIeciHiae
uHpopMaTuka MeEH (U3MKaHbl OKBITY Ke3iHAe, MoHapaiblK OalaHbICcTap
nporeciHge  poOOTTHIK — DKCIEPUMEHTTEPAl  KOCY  CTYINEHTTEpIl  >KaHa
TEXHOJIOTUSTIAp/Ibl 3€PTTEYMEH TaHBICTBHIPYFa, OJIAPABIH AaKAJAEMUSIIBIK KOHE
3epTTeY KY3BIPETTUTIKTEPIH KOHE TEXHUKAJBIK MOCENeNep/l IMIeHyAe apHaubl
KY3BIPETTUTIKTEpiH apTThipyFa OarbiTTanfan. CoOHBIMEH Katap, OYJI JKYMBIC
CTapTanTapra >KOHE JKalmbl KOOaJblK KbI3METKE KAThICyFa JAlbIHIBIK OOJIBIM
TabbuTaibl. Mojenbaey 0O0bEeKTIIEp] (PU3UKAIBIK AKCIEPUMEHTTEPAl KYprizyre
apHanFaH pOOOTTHIK KOHABIPFBUIAP, COHJa-aKk Oacka MakcaTTapra apHajFaH
TEXHUKAIBIK KYpbUIFbUIap Oomabl. [laHmeMus Ke3iHJeri KallbIKTBIKTaH >KOHE
apajiac OKbITy KE3CHIHJET1 KOMITBIOTEPJIIK MOJEIBIACY OICTEepl ocipece ©3€KTi
6onapl. BupTyanasl opraga poOOTTapAblH AW3AWHBI MEH (PYHKIIMOHAIIBIFBIH
MOJICNIbJICY €H THIMII TYXXBIPBIMJAMANBIK >KOHE IW3ailH IIemiMIepiH Tabyra
MYMKIHIIK Oepeni. ApHalibl OarmapiaMaliblK KacaKTamMaHbl TaljanaHy, >KaJlbl
MOJICIIbJICY TTOHAPATBIK MHTETPAIIUSHBIH apTHIKITBUTBIKTAPBIH KOPCETETI.

Ocwl 3eprTey OapbichiHma OuTiM Oepy pOOOTOTEXHUKACHIHBIH MAaHBI3/IbI
byHKIUATAphl aHBIKTAIABL. ToxipuOemnti MyramiMHIH Oy QyHKIusmapasl Oinyi
KOHE aXKbIPAaTybl 6T€ MaHBI3/IbI, OUTKEHI OYJI OHBIH OenTiIi Oip MOH OOMBIHIIA OKY
MPOLIECIH/IE OJIAPJIbI )KY3Ere achlpyFa OarbITTaIFaH KYII-KIT€piHE bIKIAT €Te/l.

PoGoToTexHnka MOHAEPIH OKUA OTHIPHIT, CTYICHTTEP 3aMaHayH TEXHUKAIIBIK
MOJICHHETTIH >KaHa >KOHE QJICYMETTIK MaHbI3bl KAOAThIH UTepeii: olap e3AepiHiH
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TiKeJel cajachlHAa KYMBIC ICTeN KaHa KolMaii, poOOTOTEXHUKaHBI Ja YHpere
anaael; onap ¢usuka HeMmece uUH(MOpMaTHKa cabaKTapblHIa POOOTOTEXHUKA
JaFapUIapbIH €pKiH KOJJAaHa anajbl, POOOTTHIK IKCIEPUMEHTTED KYpPri3e anajbl;
0JIap ©3€KTI NOJUTEXHUKAIBIK OUTIM MEH JaFbUIapAbl UTEPE/l, THICTI TEXHUKAIIBIK
XKOHE TEXHOJOTHSIIBIK Ky3bIpeTTepAl MeHrepeni. PoOoToTexHuka cabakTapbl
MOHIK OUTIMJ1 IIOFBIPJIAHJBIPYFAa *OHE TEPEHIETYyre, MOHJIK TaHBIMBIK >KOHE
MPAKTUKAIBIK JTaFIbUIapabl KAIBIITACTRIPYFa, oMOe0ar akageMUsIIbIK dpEKeTTeP i
urepyre biknai erefl. POOOTThIK AeMOHCTpauusap *KoFapbl caraMeH, JepeKTepi
YCBIHYJIBIH PETTENETIH JKbUIIAMIBIFBIMCH €pEeKIIeICHEI, oap KalTamaHymap by
TUICTI CaHbIH XYprizyre MYMKIHAIK Oepeil, ojlap KOpHEKi, MEXaHHUKAJbIK KOHE
IOBIOBICTBIK A dexTiiepmer Oipre Xypyl MYMKIH, OKYIIbLIapJblH Ha3apblH OKY
MaTepUANBIHBIH MAaHBI3bl JIEMEHTTEPiHE ayAapajbl JKOHE OHBIH OKyFa JEreH
KBI3BIFYIIBIIBIFBIH apTThIPaabl. POOOTOTEXHUKAHBI CTYACHTTEPIIH TOH OOWBIHIIA
KBI3BIFYIIBUIBIKTAPBIH, OCHIMILIIriH, OUTIM JCHTCHiH eCKepe OTBIPBIN OKYIBI
JIapallaHAbIpyIbIH THIMII Kypajdbl peTiHAE KapacTelpyra Oosanbl. byn Tek
MYFaJIMHIH THICTI KYMBIC OJICTEpIMEH FaHa eMec, COHbIMEH Katap, OuliM Oepy
POOOTOTEXHUKACHIHBIH ~ OPTYpPJi  JKUBIHTBIFBIMEH, COHJAl-aK 11ecre  OKy
MaTepHaNJapbIMEH KaMTaMachl3 €TUIe/Al, TEXHUKANBIK IIbIFAPMAIIBUIBIK TI€H
XKOOaJbIK ic-lIapanapra JalbIHIBIK JCHTeWIH JaMmbITyFa OarbiTTananbl. Keke
OKBITY TE€XHOJIOTHSCHIH KOJJAaHYIbl BIHTAJIAHIBIPATHIH KOChIMIA (pakTop — Oy
TEXHUKAJBIK IIBIFAPMAIIbUIBIKKA KbI3BIFYIIBUIBIK TAHBITATHIH CTYACHTTEP/l TapTa
aJaThIH OKY IpoIleci MEH POOOTOTEXHMKA OOMBIHINIA OOCEKENIECTIK KO3FaJIbIC
apacbIHIaFbl OAMIaHBICTHI XKY3€re achIpy.

[Ton OoiipiHIIa OKY mpolieciHae OuTiM Oepy pPOOOTOTEXHMKACHIH KOJAaHY
TaHBIMIBIK MPOIECTEPAIH OapJIbIK KEIICHIHIH OeJICeH Il JaMyblH KaMTaMachl3 eTe/Il
(xaOblay, YCHIHY,KUSJI, OWay, ecTe cakTay, ceitney). OHBIH epekiie acepi,
oleTTe, poOOTOTEXHUKA Cab0aKTapbhIHIAFbl KOFAphl MOTHBAIMSIMEH OaliIaHBICTHI.
PoGoToTexHnkamMeH aiHABICY JKeKe KaCHETTEePIH KeH CIEKTPIiH KaJbIITaCThIPYyFa
BIKITAJT eTel (OHBIH KaXETTUIIKTEpl MEH MOTHBTEpi, ©31HAIK MiHE3-KYJIBIK ICH
OacTamambUIbIK, EHOCKKOPJBIK, OpBIHAANATHIH JKYMBICTBIH  camachbl  YIIH
KayarKepiuliK ce3iMi, KapbIM-KaThIHAC TIEH TO3IMIIUTIK, TaOBICKA YMTBUTY, ©3iH-
031 JKy3ere achlpy KaKeTTLTIr *oHe T.0.). bimiMm 6epy poOOTOTeXHUKACHIHBIH POl
Oacka agamMJapMeH e3apa OpPEeKETTECY/IiH, AMIATUSHBIH THIMAUIITIH apTThIPaThIH
KEKe KACHeTTepAl JaMbITy/la epeKiie MaHb3Ab.. byl KapbhIM-KaThIHAC >KOHE
TYJIFaapaiblk  Jarasuiap. KemnrereH aBTOpiapiblH —ITIKIPIHIIE, €H MaHBI3IBI
JarablIap — KOMaHAaAa KyMbIC icTeil Outy. PoOOTTHIK Kyilenepi Kypy OoMbIHIIA
TONTHIK KYMBIC OJIETTE >K0Oara OaFbITTajdfraH OKBITYMEH OaiIaHbICTBI. bi3fiH
OakplIayJIapbIMbI3 OOWBIHIIA, 061y MPOIEC] €H MaHBI3Ibl OOJIBINT TaOBUIAABI, OH/A
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CTYICHTTEp YaKbIT ©T€ Kejie MYFaAIMHIH KOMET1HE MYKTa)X OoJMailibl KOoHE
poOOTOTEXHUKA TMPOIECIHIE O31HIIK 9peKeT eTe OacTaiiabl. bemy, HeriziHew,
OanaHblH OIPTIHAEN JKETUTy KE3€HIHE JKOHE aTa-aHaChIHBIH KaMKOPJIBIFbIHAH
alpIpyFa KaTBICTBI TEPMHH DPETIHIE KOJIAHBLIAIbI, MYH/IA aybICIIabl MarbIHAJA
Konganbuiaapl. CTyIEeHTTep TOpOUEIIIHIH KaMKOPJIBIFbIHAH JKOHE KOMET1HEH
aNIIaKTalIbl, OYJ1 TOyesCi3 MarapuIapbl UTepy YIIH e MaHbI3IbI. JKYMBICTHIH
eKIHIII TapayblHAa CTYACHTTEPAIH EKE KYMbICTapbl YCHIHBUIFaH: Oenruri Oip
OHJIIPYIIIHIH POOOTOTEXHUKA >KUBIHTBHIFBIHA HETI3JIEIAT€H 3epTTeyJiep; POOOTTHI
*KaHapTy (PKaHAPTBUIFAH DJIEMCHTTEP, JU3AWH KoHE OaraapiiamMablK IICIIiMIep);
poOOTOTEXHUKAHBIH Oenruli  Oilp J>KUBIHTBIFBIH TNalJanaHy MYMKIHAIKTEpPIH
KEHEHTETIH jkKaHa NaTuYUKTEp MEH 0acka poOOTOTeXHUKAIBIK JKyHenepiAl 93ipiey;
OimiMm Oepy rutardopmackiH skobamay [136]. Adta keTy Kepek, poborrap
opTapanTaHABIPbUIFAH CaWbIH TICUXOJIOTHSUIBIK OMICTEp MEH TCOpHUS AapKbLIbI
HICMIUTyl KEpeK XaHa 3epTTey cypakTtapbl mnaiga Oomnaasl. Kasipri yaxeiTTa
IICUXOJIOTHAA POOOTTHIK JKOHE KacaH/bl MHTEIUICKT TEXHOJIOTHSUIAPBIH KOJIJIaHY
KU1 Ke3JIeCETIH KOFaMaapiarbl OMIp/IiH IICUXOJIOTUSIIBIK CaJIIapbIH JKYHEIl Typae
3epTTey YIIIH CYONMoHIIK KakeT 00iabl. POOOTICHXOMOTHIHBI CYyOIOHIIK PETIHAES
TaHy YUIIH YHBIMIACTBIPBUIFAH OPEKET acaay Typajbl YCHIHBIC 0ap, ochlIaiiina
NICUXOJIOTUSl caylachl poOOTTapra KaThICThl TaKbIPbIITAp OOMBIHIIA JKEKe
OaceUIBIMIApAAH ©3repicTep KaKETTUIIKTEPIH KaHaFaTTaHAbIpAa allaThiH OuTiM
JKUBIHTBIFbIHA aybicaabl [137].

PoGoncuxomorusiHbIH, aHbIKTaMachl, OJAPABIH MIKIpiHIIE, POOOTTAPIBIH
aJlaMHBIH MIHE3-KYWJIKbIHA O9CEpIH 3epTTEy/ll FaHa eMecC, COHBIMEH KaTap poOoTTap
MEH >KacaH/pl MHTEJUICKTTIH ©31H JIe KaMTHJIbI, KoHe Oyl CyOmoHmiK poOoTTap
MEH jKacaHIbl WHTEJUICKT apKbUIbl TyOereisi Kajmaid e3repyli MYMKIH €KeHIiH
KepceTel. by marpiHana aHbikTama pododunocodus canackiHBIH OYpBIHHAH Oap
aHBIKTAMACBhIH KOpceTe/l. ©3 TapanbIMbI3IaH YCHIHBUIFAH OacTtamasapra, COHIa-
aK OuTiM Oepy poOOTOTEXHHMKACHI OOMBIHINA TEAArOTUKAIIBIK CHIIATTaFbl KOTITETCH
3epTTeysepre CYWeHe OTBIPHIN, 013 poOOmearoruKaHblH KaHa OaFbITHIH aHBIKTAY
KOKETTUTINH OoipKaliMbI3. PoOOTTapablH amaM  eMipiHAeri MaHBI3IbUIBIFBIH
apTTHIPY TEHICHIMSICHI aJaM MEH POOOTTHIH ©3apa JOpPEKETTeCy camachlHa ocep
€Te/ll, COHMai-aK OJapJblH TCHUXOJOTHSIBIK CalapblH TYCIHY KaXXETTUIITIH
okenexni. Frontiers in Psychology »xypHambl €3 wmakanmamapblHBIH Ma3MYHBIH
KYPBUIBIMIAY YIIiH TICUXOJOTUSHBIH 32 1K MOHIEPIH HEMece IMIKi canallapbiH
Tizimaeni. Kazipri yakpITTa Ticuxojorusma  poOOTTapra  OKCIEPUMEHTTIK
CyOBEKTLIEp PETIHJIE HEMECE OJap/blH aJaMHbIH MIHE3-KYJIKbIHA 9CEpIH 3epTTey
apKpUTBI €peKIie Haz3ap ayJapaThlH TIOH JKOK. OpWHE, Oyl MOTCHIHAJIIHI
MICUXOJIOTUSIJIBIK CYOMOHAUTIKTI 91e0ueTTe Kanaa qa 0ip >KOJIMEH KeKe 0achllIbIM
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peTiHAE YCBhIHY MYMKIH eMmec jAereHal Ourmipmeiai. Coa CUSKTBI, NeJarorukanga
Ou1iM Oepy pOoOOTOTEXHUKACHIHBIH IMEJAarOruKajblK acMEeKTUIepIH KapacThIpaThIH
KEKE MOH >KOK. ¥ CBhIHBUIFaH POOOICUXOJIOTHS TEPMHUHIHE apTHIKIIBUIBIK Oepiieal
,OUTKEH1 OHBI JKOFaphla alThUIFaHAail, poOoduocoPusHbIH OypbIHHAH
KAJIBINTACKAH CajlachbIMEH OHAW aHbIKTayFa 0oianbl . ONeyMeTTIK poOOTOTEeXHUKA
¢unocodpusacel amaMm  MeH poOOTTBIH  ©3apa  OPEKETTeCYlH 3epTTey/liH
TYKBIPpBIMAAMAJBIK ~ calilapbl  OOWbIHIIA  pEeIIEKCUBTI  OPEKET  pETIHJAEC
KapacThIpblUiafibl, an Quiaocous TYKbIpEIMIAMAIBIK HOpMaJap, OJICYyMETTUIIK,
azam KaOuleTTepi, QJIEyMETTIK peJiep, COHAAN-aK KYKBIKTHIK >KOHE ASTHKAJIBIK
MIHAETTEP/1 TY>KbIPbIMIANIBI.

ConbiMeH KaTap, poOOTTap MeH poOOTOTEXHHKA OHIMHIH 31 J1e,
poboTTapasl xobanay MEH KYPYABIH Y3IKCI3 Tpolieci Je MeJarorukaiblK KoHe
TICUXOJIOTHSIJIBIK 3€PTTEYNIep VIIiH JIAWBIKTHl TaKbIPBINTap €KEHIH KepceTesi.
CoHpaii-ak, ’xacaHJbl MHTEJUICKT KOCY YCBIHBLIAJbI, OChUIAlIIa CyONMOHMIK TEK
(¢u3MKaNbIK KOPIHICTEPMEH FaHa  IIEKTeJIIMEWJi, COHbIMEH KaTap, OChI
TEXHOJIOTUSMEH OalIaHBICTBl KACBIPBIH MporecTepai eckepeni. Ilemaroruka na,
TICUXOJIOTHsI Ja pPoOOTTap MEH JKacaHAbl WHTEIUICKTTI JTaMBITYyFa, COHIA-aK
poOOTTap bl KOFaM/la MaiagaHy bl )KeHUIIeTyre KaThICThI canalapAbl KaMTHIbI.
CoHpIHIIa, TEearorika MEH ICHXOJIOTHsS Oojamakra poOOTTap MEH >KacaH[bl
UHTEIJIEKTTI  3epTTeyJeri  NCUXOJOTUSUIBIK-TIEJarOTUKANBIK  TaKbIpbIITapFa
Ke3KapacTapAarbl Ke3 KelITreH ipreii e3repictep/i MobiHaanabl. Kasipri yakeiTTa
poOOTTAapABIH agamMIapablH OMIpiHE 9CEpiH 3epTTeyre apHajFaH IeJaroruKaibiK
HEMece MCUXOJOTHUSIIBIK MOH JKOK. Epekinie KbI3bIFYIIBIIBIKTApPhl O0ap TONTap MEH
KOCQJIKbl TOHAEPIl KaJbINTACTBIPY aPKbUIBl TCUXOJOTHUSIIBIK-TIEar OTUKAIIBIK
3epTTeyiepal YUBIMIACTHIPY CO3CI3 Malaaibl KOHE MEePCIeKTUBAIBI 00Jia aiaibl.
byn e3repmeni onemiae NEAarorvkaiblK >KOHE TICUXOJOTHSUIBIK 3€pTTeyNepal
KEHUIIETY VIIIH KaXKETT1 aKaJeMUSIIBIK KOHE TEOPHUSIIBIK HHQOPAKYPHUIBIMIbI
KaMTamachl3 eteni. MyHaail skyMbIC aflaMHBIH POOOTTapMEH KapbIM-KaThIHACKIHBIH
KAKBIHABIK TICH PYXaHHUSAT CHUSKTBI KYpJACJIeHE TYCYlH CHUMATTay YIIH HaKThI
MEeAaroruKajblK ICUXOJOTUSIIBIK TEOPHsIap MEH MOJENIbIEP/Il, COHJA-aK 3epTTey
camachlHBIH CTaHJApTTapblHA COMKEC KEeNEeTiH ICUXOJIOTHUIbIK-TIearoruKaibIK
KYPBUIBIMIAPBI 3ePTTEY MEH OJIICYIH KOJAWIbl 9ficTepin Kaxer ereni [137].

PoGoroTexnnka OoibIHIIIA OLTIM KYHECIHIH dJIEMEHTTEPIH OHAPAIBIK OLTiM
Oepy casacblHa €HTi3y JKOHE CTYACHTTEPAiH 3aMaHAayd TEXHHUKAJBIK OUTIM cajachl
peTiHae urepyaiH OacTamkel TOXKIPUOECIH KaNBITACTHIPY TaOWFaThl OOMBIHIIA
OpraHUKaNbIK OO0Jybl KEpeK, KoHE MoHapaiblK OuliM OepyliH MakcaTTapblHA
KalIbl KeaMeyl Kepek. [ICHXomorusuIbIK-meJaroruKaiblK epeKIIeTiKTEPiH eCKepe
OTBIPBIN, POOOTOTEXHUKA TOHApAJBIK OUlIM Oepy/le OHBIH WHHOBALMSIIBIK
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OarbITBIHBIH MaHbI3ABl Kypampaac OeJiri peTiHAE€ YChIHBUIYbl MYMKIH >KOHE
YCBIHBUTYBI KepeK. butiM Oepy poOOTOTEXHUKACHIHBIH MOHAPAIBIK WHTErPALHSICHI
Outim Oepy OarjapiaMaliapblH KaXXeTT1 KoJjjaHOandbl OUTIMMEH JKOHE OKY
KBI3METIMEH €7[0yip TOJIBIKTBIpPA aajibl, OJIApAbl KaKChl MEHIepY YIIiH KOCHIMIIIA
KarnaWnap okacaid  amaibl. bBynm  KyMmbIC JKOFapel MekTenTe OutiM - Oepy
pOOOTOTEXHUKACHIH HWHTETpAlMsiay KOHTEKCTIHIE 3EpTTeyre, MPaKTUKAIIBIK
KOJJJaHyFa YJieC KOCaJbl. CoHBIMEH, TEXHHKAIBIK MKOHE JIUIAKTUKAJIBIK
Kypanaapabl, OeitHematepuanaapapl, COX yiiiH kemn AeHrein TanckipManapibl,
TPEHAXKEPJIEp HETI3iHAC 9ICTEMENIK MaTepuaiiap MEH YCHIHBICTAPAbl KAMTUTBIH
MOHJEPAIH OKY-o[ICTEMENIK KEIIeHIH KaMTaMachl3 €Ty HEFYPJIBIM TOJIBIK
SKOHOMUKAIBIK OKUIIKTI KaMTaMmachi3 ere ananbl. OduaiiH OKbITYy Ke3iHJE,
KEIeT1 CHUAKTHI, CTYyACHTTEp OaraapiiaMayiayJblH HET13T1 TEeXHOJIOTHUSIAPBIH
KoJiaHa OUIIl, anropuTMISPAl 931pJIeyaiH OPTYpPJIl 9MICTEPIMEH ecenTep/l IIele
aJJIbl KOHE ECENTIH KOWBUTYbIHA OaiJIaHBICTBI C€H KOJIAIIBI ajJrOpUTMJICD MCH
ollapjabl iCKe achlpy KypaijgapelH TaHmad amnael. Oiap OarmgapiaMaiapibl
o3ipeyaiH oicTepi MeH KypaijaapbiHa wue. bonamak (QU3MKTEp TEOPHUSIIBIK
ecenTeyyiep MEH 3KCIEPUMEHTTIK HOTHXKENep/l OHJCY YIIIH >Kajambl (U3MKAIIbIK
KOHE KOJITaHOaIbl (PU3UKAJIBIK €CeNTep 11 ISy YIIiH KOJIIaHbLIa kI, KOJITaHOAITbI
OarmapiiaManblK  JKacaKTaMaHbIH — HETi3rl  TypJiiepiH  KosjgaHanael.  JKaurel,
OakpUIayJiap CTyICHTTEPIIH KaXKETT1 Jarabliapra e eKeHIITH KOPCETTI.

Anatina, OutiMm O6epy poOOTOTEXHHMKACHIHBIH TEOPHSICHI MEH IPaKTUKAChIH
€pPKiH MEHIepreH, MEKTeINTe poOOTOTEXHUKAHBI OKBITYFa JalbIH Oonammak (Gpusnka
KoHe MHPOpPMATHKA MYFAIIMJCPIH Aaspiay YIIiH HEFYPJIbIM TBIFBI3 MOHAPAIBIK
OalmaHBICTBI  Ky3ere acelpy Kaxker. byin  OalinaHbIicTap  YHHUBEPCHTET
OKBITYIIBIIAPBIHAH KOJJAAHBICTAFbl YIATUIEP/l JKAHFBIPTY JKOHE (u3MKa IKOHE
uHpopMaTtuka cabakTapblHJa KOCHIMIIIA MaTepuaja peTiHae OuliM  Oepy
pPOOOTOTEXHUKACHIH, COHAAN-aK TEeH JUIAKTHKAIBIK SJIEMEHTTI Maijanady YIIiH
OapraH cailblH KOHCTPYKTHBTI HYCKaJap[bl >Kacay TYpPFBICBIHAH OJIaH opi
3epaenieyal JKoHe TepeHACTYyl Talam etemi. biriM 0epy poOOTOTeXHHKACHIHBIH
MeJIarOTUKAChIH KalTa Kapay >KOHE OHBIH OJICYETIH TMOHApaNbIK OaillaHbICTap bl
KYy3€re achelpy, Kojja Oap yaruiepai Kaita minrmaey, MyMKIHIIKTepl KEHEUTy,
*)00a periHae 6acka IeJarorukanblK d9ICTEPMEH BIHTBIMAKTACTHIK OCHI OUTiM Oepy
OarmapiiamManapbiHBIH ~Oacmibulaphl MEH HAKThl  OPBIHJAYIIBUIAPIBIH  THIFBI3
BIHTBIMAKTACTHIFBIMEH MYMKIH Oonaabl. bi3 yceiHFaH Oactamanap WHTEPAKTUBTI
Karaumapapl KEHEHTIN, TMOHApajiblK OaljaHbICTap OpHATyFa KOMEKTEeCe/l.
bonamak wMyramimaep Outim  Oepy poOOTOTEXHUKAchl, (HU3MKa HeMmece
nHpopMatrka OOMBIHIIA OKY MPOILIECIHE OHBIH JJIEMEHTTEPiH OIpIKTIpe anaibl.
Ochburaiiiia, THICTI Ky3bIpeTTepre ue Oonamiak MamaH llegarorukaiiblk KbI3METT1
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ekl MopTebee, atan aifTkanaa Gpusnka Hemece nHPopMaThKa MyFalliMi, COHJIa-aK
Ou1iM 6epy poOOTOTEXHUKACHI MYFaIiMi POJIIHJIE JKY3€Te achlpa anajbl.

1.3. bonamak ¢u3uka ;koHe MHPOPMATHKA MYFATIMAEPIiH POOOTOTEXHUKAHBI
OKBITY¥a JalbIHIAY/IbIH HETI3Ti aJIFbIIIAPTTAPBI

Kazipri yakpITTa KanblITacKaH »arjaiiap, HaKThIpaK alTKaHnaa, (usvka
KoHe HMHGPOpMATHKA MYFaIIMIEPIH POOOTOTEXHHKAHBl OKBITYFa JalbIHAAYIbIH
QIFBIIIIAPTTAPBI, OCHl MOCEJICHI 3epTTeyre TYPTKI OoyFaH cebenTep, 3epTTEYIiH
HETI3r1 epekesiepl MEH OHBIH ©3€KTUIINH OJ]aH opi JIaJeaeyre MyMKIHAIK Oepei.
Kazakcranga OiuniMm 6epy poboToTexHUKachl Oedipecmu OuliM Oepy 1ieHOepiHIe,
COHJIali-aK »dJICKTUBTI TIOH PETIHIE JXYMBIC icTelai. bacTtamkpiia MeMIIKETTe
VITTBIK OpTaJIBIKTAp MEH 0acka Ja OKY OpBbIHAApbl apKbUIbl OuliM  Oepy
poOoToTexHUKachiH OKbITY YiIiH 8000-HaH actamM HH(OpMaTHKa MyFaliMepi
KalWta jgasgpiaHibl. bi3miH mpoOjemMaTHKara YKcac 3€pTTey TaKbIPBIITAPhI
OolibIHIIA oneOueTTepAiH OOoMMaybl JIEPEKKO3Iepre CalbICTHIpMaibl Tallaay
KYprizyre MyMKIHIIK OepMeli, OChIFaH CYHEHE OTBIPBIN, OChl OarbIT OOIBIHIIA
OacTamnkpl IepeKTep i aHBIKTAY YIIIIH HET13T1 aJFbIIIapTTapAbl AaHBIKTAY OpPEKeTTEpi
xacannupl. Ochl Typrbla oneOueTTeplll TajjayFa apHajFaH 3epTTeylep OCHI
TaKBIPBIITHIH Oenriai Oip cajmamarkl OpPHBIH aHBIKTay/la JKOHE ocipece OHBIH
KOJIIaHBbUTYBIH KEHENTy/le MaHbI3[bl Oosnbl. bynm mocene, ocipece, ockl canaja
MaHBI3JIbl OPBIH aJIaThIH OUTIM Oepy poOOTOTEXHUKACHI MOHIHE KATBICTHI. 3epTTey
asiChIHIA KYpPri3uireH onebuertepre mony Oapeichinga Web of Science
JepekKopbIHaa "0i1iM 6epy poboTroTexHuKkach", "0uTiM Oepyaeri poooToTeXHHKA",
"poOOTOTEXHUKAHBI HWHTErpamnusiay" xoHe "OuUtiM Oepy pPoOOOTOTEXHHKACHIH
OKBITY" KUITTIK ce3aepi OoiibiHIma 1631 3epTTey TaObUIabl. Scopus AEPEKKOPHIHIAA
TOPT KUITTIK ce3meH TypartbiH 3702 wmakamara Koa okerkizinmi. MDPI
JIEPEKKOPBIHIA TOPT KIITTIK co3/1eH TypaThiH 1407 Makayia TaObUIIbL.

MonymapasiH  HOTHXKECIHAE OuTiM Oepy poOOTOTEeXHUKACHl omeOuerTe
MaHBI3/Ibl JKOHE 3EpTTEITCH MoH Jemn anWTyra Oomanel. Omap Anwar, S., Bascou,
N.A., 1.0. [138] xyiieni monybiHa Herizgenren 2000 sxkpuiman 2018 xplira TeHiH
XKapusanraH Oapibirel 147 3eprreymi TanTtel. Omap Oy 3eprreynepai Oec
TakKpIpbITl OoibIHIIA JKikTeni: (1) OumiMm Oepy pOOOTOTEXHUKACHIHBIH >KaJIIbI
THIMALTITT, (2) OKBITY JKOHE JarapuiapAbl Oepy; (3) MIBIFapManIbUIBIK KOHE
MOTHBAIMS; (4) KaTBICYABIH OPTYPIIIri MEH KEHEi; koHe (5) MyFamiMaepaiH
KociOn mamysl. HoTmxkenepsin kemmiiniri Scopus AepeKKOpbIHAH ajdbiHbL. "bimiM
O0epy pobOoToTexHUKachl" >xoHe "OUTiM Oepyneri poOOTOTeXHUKA" KUIT ce3/epi
OoiibiHIIa HEr3ri 3eprreynep Web of science nepekkopblHaH TaOBUIABL. Scopus
JEPEKKOpbIHAA "pOOOTOTEXHUKA MHTerpanuscol’ koHe "OuliM  Oepyneri
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poOoToTeXHUKA" KUITTIK ce3/epl OOMbIHIIA eH Kem 3epTreyiep Tadbuiasl. MDPI
JEPEKKOPBbIHAA "pOOOTOTEXHUKAHBI MHTETpanusuiay""KiAT ce31i OOWBIHIIA €H KOl
3eprreynep TaObuiabl. byn Typfbiaa "poOOTOTEXHMKaHBI MHTErpauusiay' >KoHe
"O6utiM Oepyneri poOOTOTeXHUKA" KUIT ce3aepiH OutliM Oepy poOOTOTEXHUKACHIH
131eyae xul Koiganyra 6onaasl. Web of Science nepekrep 6a3zacbinia 6u1iM 6epy
poOOTOTEXHUKACKl ~ OOWBIHINIA  JEepPEeKKO3JepAl 13/1ey  Ke3iHjae; Makajianap
"poboToTexHuKa", "MHXKEHEPNIK JJIEKTPOTEXHUKAJBIK AJIEKTPOHIBIK caHaT'",
"uH(pOpMaTHUKAHBIH aKMapaTTbIK xKyienept", "TereKOMMyHUKanusiap"
caHaTTapbIHAa TaOBUIABL. Scopus JIEPEKKOPbIHAA €H KOIl 3epTTeIreH MOHIIK cana -
"unpopmaTuka", "uHKEHEPU" KOHE QJEYMETTIK FhUIbIMIAp".

Kecre 1 - Opnebuerrepi MIONyFa EHTI3UINEH YII JAEPEKKOpJa KOJIaHbUIATHIH

KpUTEpUIIIED
Ne | Uupaexci Web of Science Scopus MDPI
130ey kpumeputinepi
1 | HIprrappulFaH XKbUIBl | COHFBI 5 KbLIA COHFBI 5 | COHFBI 5
JKbLIZIA JKbLIIA
2 | JCI xBapTuii KeMmiHje 3 KBapTWip | - -
3 | Ko xeTkizy ATIIBIK KOJI | AIIIBIK KOJI | AIIBIK  KOJI
JKETIMIUTIK JKETIMIUTIK YKETIMIUTIK
4 | Ocep eTy GakTOpsI 1,7-neu tomeH emec | 1,7-neH TOMeH | -
eMec
5 | bacmarep IEEE Gacnarepi - -
6 | Kapamabuibik - kemiume 25 % | -
K02 PUITHEHTI

Nel «kecteme kepceTinreHien, i3Aey KpPUTCPUUIIEPIH €CKEpe OTBHIPHIM, YII
MoJTiMeTTep 0asachlHaa 137ey Kyprizinai. [3aey KyieciHiH AepeKKOpbIHAH 1371ey
"Ourim Oepy pobOoroTexHukachl, "OimiM Oepy pOOOTOTEXHUKACHIH OKBITY',
"poOOTOTEXHUKAHBI WHTerpanusiay”, "OuriMm Oepyneri pobOTOTeXHHMKA" KOHE
"O1iM Oepy poOOTOTeXHHUKACH!" TYHIHAI co3/1epl OOMBIHIIA JKYy3eTe achIpbUIIbL. bi3
OCBl TaKBIPHINIKA KATBICTHI Makajajgapapl Tal0y YIIIH aBTOMATTHI i37ey/i
KOJJIAHNIBIK, COJIaH KEWiH OoyapAsl KOJMEH Kapam IWIBIKTBIK. OChl mporiecc
OapbIChIH/Ia KApACTHIPBUIFAH MaKajiajap/ia KeJieci KpUTepuitiiep eCKep .
® MEKTeNKe JAeHiHri OuriM OepyliH OapiblK Ke3eHJAepiHAe, COHJai-aK
OelipecMu Mekemenepae OuTiM Oepy poOOTOTEXHHUKACHIH OKBITY OOUBIHIIIA
3epTTeynep;

49



e STEM 3eprTeyl OHBIH MoHAPaJbIK CUIIAThIHA HET13/1€JITEH;

e MYFamIMIEpAIH POJIH JKOHE OJapAblH OuliM O0epy pOOOTOTEXHHKACHIH
WHTEerpanusiiay Typaibl Ke3KapacTapblH 3€pTTeY;

e oOHJaiiH OUTIM Oepy pOOOTOTEXHUKAIBIK IIaTdGopMmaniap MEH 3epTXaHajiap
caJachIHAaFbl 3epTTEyIIeD;

e OutiM Oepy pOOOTOTEXHHKACBHIHBIH PECMH OUTIMIe KeIly KaKeTTUIITH
3eprIey;

® OMIUPHUKAIBIK 3€PTTEY, OHBIH IIIIHJE aFbUINIBIH TUIHAETT SMIMPUKAIIBIK
Makajajapra Kyueni moiny.

[onyra kipmeii:

® IIIEKTEYJII MaMaHJapra OaFbITTAIFAaH POOOTOTEXHHMKA OOWBIHIIA apHANbI
3eprreynep;

e QOeciipeneBaHTThl OAChUTBIMAP.

Ma3MyHIbl Talijay CTaHIAPTThI 3€PTTEY OAICTEpiHIH Oipi peTiHAE MOTIHIIK
JCPEKTEPJICH, COHBIH IMIIHAC ASMIUPHKAIBIK 3EPTTCYJICPICH Tajjayra Ka)KeTTi
Ke3JIep/li aHbIKTayFa MYMKIHJIK Oepi. JlepekTepi KuHayAbIH caralibl 9/IiCTepiHe
ne 6aceMIBIK Oepurai. MoniMeTTep 0a3achlHaH allbIHFaH MaKayiajap MaTpPHUIlaHbIH
keMeriMeH TangaHael (Kecte 2). Penensuwsutanran MakananapliaH KUHAJIFaH
MOJIIMETTEp  CHUMATTaMajblK CTATHCTUKAIBIK  OJICTEPAl  KOJJaHa  OTBIPHII
tangaHagael. CUMarramMaliblK Tanaay THICTI JEPEKTEPIiH MalbI3AbIK KaThIHACKIH

KaMTHU/IbI.
Kecre 2 - 3epTTeyne KonIaHbUIATHIH aHAIUTUKANBIK ©JIIIEM/IED
Ne MoamimeTTep Kintrik ce3nep Omnmemaepi
6a3achl
1 Web of | biniM 6epy poOOTOTEXHUKACHI Makananap caHbl
Science
2 SCOPUS biniMm 6epy poOOTOTEXHUKACHI Canar / moHIIK
caya
3 MDPI binim Gepy pobGoroTexHukacwH | XKbimaap
OKBITY
PoGoroTexaukansl OipiKTipy
binim 6epyzaeri PoboTorexnuka

AJIBIHFaH MAJIiMeTTep

byn Genimae ymr Typmi momimerTep 0a3achlHIa KapacThIPhUIFAH MaKajlalapblH
Hotwkenepi kenripuiren (Web of Science, Scopus xone MDPI). Kint ce3nep
OotibraIra 2022 sKbUIIBIH €KIHIII TOKCAaHbIHA ACHiHT1 13aey HoTmxkenepi (Kecre 3).
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Kecte 3 - Web of Science nepekkopbIHIaFbI KUIT CO3IEP/ 13/1ey HOTHKENEpi

No Kintrrik ceznep f

1 binim 6epy poOOTOTEXHUKACHI 559
2 biniM 6epy poOOTOTEXHUKACHI O1TIM cajlachiHAA 142
3 biniM 6epy poOOTOTEXHUKACHIH OKBITY 15
4 Po6oToTexHHKaHbI OIpIKTIPY 327
5 binim 6epyneri PoboTorexHuka 588

Web of Science paepexkkopbiHAarbl caHatTtap OoHbIHIIA "OuTiM Oepy
poOOTOTEXHUKACHI" KUITTIK CO31H 137IeT€H Ke3/€ ajblHFaH Makajanap Heri3iHeH
"poboTtoTexHuka", "MHXKEHEpIIK dJIEKTPOTeXHUKA" KoHE "MH(POpPMATHUKAHBIH
aKmapaTThIK >kyHenepi" >koHe T. 0. OUTIM cajachlHa >KaTajbl, SFHU OuUTiM Oepy
NeAarorukaiblK OarbIThIMEH OalIaHBICTBI OLTIM caslachl JKOK. Opi Kapai, "biniM
Oepyzneri OutiM Oepy poOOTOTeXHUKAChl" KUIT CO31H i31ey kesiHae 142 xaz0a
tabbuIbl. Web of Science aepexkkopblHIarel OUTIM cayianapbl OoibIHINIA "OUTIM
O0epy poOOTOTEXHHMKACHI" TYHIHI CO3IMEH OalIaHBICTBI MaKajajdapJiblH Taparysbl
KepceTuUireH. Y ChIHBUIFAaH Makajajap HEri3iHeH "MHXKEHEPJiK 3JIeKTPOTEeXHUKa
KOHE 3JIEKTPOHUKA", "uH(pOpMaTHKAHBIH aKnapaTThIK xKyhenepi",
"TeJleKOMMYHHKaIMsA" )KoHE "poOOTOTEeXHHKA" OUTIM caylajiapblHa KaThICThI. SFHM,
Outim Oepy pOOOTOTEXHHMKACHl TEK TEeXHUKAIBIK FBUIBIMJAP cajlachbIHIa
KapacTeIpbliaasl. "bijgiM amy poOOTOTEXHUKACHIH OKY'" KUIT CO31H 1311ey Ke3inae 15
xa3z0a TaObuAbl. Web of Science nepextep ©0a3zaceiHma "OutiM - Oepy
POOOTOTEXHUKACKIH OKBITY" TalJayblHIa YCHIHBUIFAH MaKaylajJlap HeTi3iHeH
"HHXKEHEPJIIK JICKTPOTEXHHKA KOHE dJIEKTPOHMKA' canachiHa kaTaasl. byman opi
"uH(pOpMaTHKAHBIH aKNapaTTHIK XyHhenepi", "TerekoMMyHUKarusaap" >koHe T.0.
"POOOTOTEXHUKAHBIH WHTErpanusichl’ KUIT co3iH 31ey OapwichiHga 327 xa3z0a
TabbAbl, Web of Science aepeKKOpBIHIAFBI HEFYPIBIM HAKTBHl  cajaiap
kepcetiireH. Web of Science aepekKOpbIHAAFbl caHaTTap  OOWBIHIIA
"pOoOOTOTEXHUKAHBI HMHTETpalusuiay'" KUIT Cce3iHe KaThICTBl Makajajaap.blH
Tapaybl KOPCETUITeH. AJIBIHFaH MaKaliajap HETi31HeH KOFapbhlja aTajraH TYHIHI1
CO3/Iep CHSKTHI "poOoToTexHUKA" KOHE '"MHKEHEPIIK 3JIEKTPOTeXHHUKA'",
"uH(hOPMATHKAHBIH aKNapaTTHIK Xyhesnepi" jkoHe "TeTeKOMMYHUKAIus" )XKoHe T.0.
OimiM canamapeiHa xaTtaapl. "bimiM Oepyzeri poOoToTexHHMKA" KIIT CO3IH 137ey
HOTIKeCiHAe 588 ka3wplibiM TaOBLIABL. byn tammay motmkenepi Web of Science
JEPEKKOPBIHA MaKalalap/bliH OUTiM cananapbl OOMBIHINIA TapadyblH KOPCETUITEH.
AJBIHFaH Makajaiap HeriziHeH "poOoToTexHuka", "MHKEHEPIIK JIEKTPOTEeXHUKA"
*oHe "MH(OpMATHKaHBIH aKMapaTThIK KyMenepi" camanapeiHa xkataasl. Web of
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Science >KypHaJbIHIA JKapUsSIaHFaH KbUIIap OOWBIHINIA MaKalaJapIblH Tapalybl
cypet 1 kepceTuIreH.

200 —— BEP

—— BEP Ginim
canaceliHoa
150 = BEP oKmITY
—— PT bipikTipy
Binim
100 bepyneri PT
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|

2018 2019 2020 2021 2022

Cypert 1 - Web of Science >xapusiyianraH Xbu1aap OOHBIHIIIA MaKaJlagapasl 0ey.

Cypet 1 conrbl 5 xbU1Aarsl OuUTiM 6epy poOOTOTEXHUKACHIHA IIOIY/IbIH TapalyblH
kepcetinred. 2018 xpurman 2019 xputFa eiiH 6apibIK KUITTIK ce3aep OONbIHIIA
ecim Oaiikanansl. 2019 xpuinan 2020 xplaFa IEHIH MYHIa TYPAKTBUIBIK KOPIHEI.
byn oHBIH maHaemus MpoIECiHE CoMKkec KelayiHe OailmlaHbICTBI OOyl MYMKIiH.
2020 xburman 2021 xbutFa JeiiH alTapiabIKTaid eciM Oakkamasl, an 2022 KblFa
MaKajanap/ibl xkapusiiay OONBIHIIIA CTATUCTUKAHBIH KYPT TOMEH IeYy1 OafKai Ibl.

Scopus AePEeKKOpPbIHAA peleH3UsJIaHFAH MakKaJjajaap 0olibIHIIIA
KOPBITHIHABLIAP

by Gemimae Scopus AepeKKOpBIHIAAFBI KUIT co3aep Ooibiama 2018 KplgaH
2023 xputFa AciiH (8 Ka3aHFa Jeiiin) i3aey Hotmxkenepi bepinren (Kecre 4).

Kecte 4 - Scopus nepeKkkopbIHAaFbI KUIT co3/1ep OOMBIHINA KOPBITHIHIBLIAD

KinTrik cesnuep f
binim 6epy poOoTOTeXHUKACH (KOCHIMIIIA TAPAMETPMEH ) 919
binim 6epy poOOTOTEeXHUKACHIH OKBITY 215
Po6oroTexaukansl OipiKTipy 1447
binim 6epyaeri PobotoTexHuka 1121

52



Scopus JEPEKKOPBIHBIH KECTe 4 Kepin OTBIPFaHBIMBI3/1AM,
"poOoTOTEXHUKAaHbl UWHTerpauusnay" kit cesl 1447 per, "binim Oepyneri
poOoTtorexHuka" kint ce3l 1121, "bunim O6epy podoroTexHHkachkl" KinT ce3l 919
xoHe "binim O6epy poOOTOTEeXHUKACKIH OKBITY'" KUIT co31 215 per enrizuiai. "butim
O0epy poOOTOTEXHUKACHI" KIIT CO3IH 137ey HOTHXKenepl OoibiHma 919 xa3ba
TaObuIbI. by Tanmay HoTKenepi Scopus AEpPEeKKOpPBIHAAFbl OUTIM caliajiapbiHa
MakajanapJiblH TapaiyblH KepceTuiredH. Kint cesaep OoWbIHINIA —aJbIHFAH
Makaianap HeridiHeH '"wHdopmartuka', "HHXeHepus' KoHe "oNeyMeTTiK
FeUTBIMIAp" OUTIM canackiHa *kaTtaael. Keneci 3aey HoTmxkenepinae "bimnim Gepy
POOOTOTEXHUKACKIH OKBITY" KINT ce31 OoibiHmIa 215 xka36a TaObLIABI. SCOPUS
MojiiMeTTep OaszachlHAa TMOHJIK canana "OurliM Oepy poOOTOTEXHHUKACHIH OKBITY"
KUIT ce3IMeH OalllaHbICThl MaKalajlapAblH Tapaidybl KOpCETUIreH. AJbIHFaH
Makaajap Heri3iHeH "WHQopMaTuKara' KaTbhICTbI, COHBIMEH KaTap "HHXKeHepus'
XKoHE "OJIEyMETTIK FhUIbIMIAp" TOHJAEP calachbIHIAFbUIapAbl Oaiikayra OoJiajibl.
Keneci 13ney HoTHxeci "poOOTOTEXHUKAHBI MHTErpanusiaay" KUIT ce3l OoMbIHIIA
1447 xaz0a Tabwuiael. Tanmmay HOTIKENIEpl Scopus IepeKKOPBIHAAFBI TOHJIIK
cananarel  "pOOOTOTEXHHKAHbl  HMHTErpauusiay"  KUIT  CO31HE  KAaTbICTHI
MakKajlajdapJblH TapajdyblH KOPCETEeTIH §-KOoChIMIIaZa KepceTuUlreH. AJIbIHFaH
Makanajap HeriziHeH "wHkeHepus'" jkoHe "wHdopMarHka'OesiMepiHe >KaTaJbl.
CoHpaii-ak, "du3uka xoHe acTpoHoMus', "mMaremaruka' xoHe "MarepuasiTaHy"
noHaepiH ne Oalikayra Oomaael. "bimiM Oepyneri poboroTrexHuka"' KiUIT ce3i
OoipIHIIA 1ACYAIH OKCcTpeManabl HoTwkeci 1121 ka3z6a Tabpuiael.  9-
KOCBIMITIAJIAFbl Tajiay HOTHXKeEIepi, oHAa Scopus MoajiMeTTep Oa3achlHIa MOHIIK
camaga "Oumim  Oepymeri poOOTOTEXHUKA" KUIT CO3IMEH  OalJaHBICTHI
MaKaJdaJlapJblH  Tapalybl KOPCETUIreH. AJIBIHFAaH Makajajiap  HEri3iHeH
"unopmatmkara" KaTeIcThl. byn keiiHipek "umxkenepus', "MenumuHa" KoHE
"oNMeyMeTTIK FhUIbIMAApP" TOHAEpPIHE KATBICTHI OOJIafbl. Scopus >KapHsIaHFaH
KbUIAap OOMBIHIIIA MaKalajJap IbIH Tapadybl CypeT 2 KOPCETUITeH.
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Cyper 2 - Scopus xapusylaHFaH >KbU11apbl OOHBIHILIA MaKaJIadapabl 06y

Cyper 2 O0i31iH TOPT KUITTIK CO3IMI3MIIH OpPKANCHICHI aKaIEeMHSIIBIK
3epTTeyiep/ie TaHbIMall O0ojia GacTaraHbIH Kepceteni, oiTkeni 2018 xbuiman 2021
KbIIFa JICHIH aliKbIH ecy Oalikanmazel. I3aey 2022 >KbUIABIH C€KiHIII TOKCAHBIHA
nedin xyprizuireHaikTeH 2022 KbUTbl KbICKApTy OaWKaslasibl, COHIBIKTAH KbLI
COHBbIHA JIEHIH KOOIpeK 3epTTeyiiep >KapusiylaHaabl nen Kyryre Oonanbl. CoHbIMEH
karap, 2020 xbutbl — OUTIM Oepy pPOOOTOTEXHHKACHl OOMBIHINA 3epTTEYJep YII
ecere )KybIK oCTi, aj Ou1iM O0epy poOOTOTEXHHUKACHIH OKBITY €Ki €Cere JKYBIK OCTi.
by pobGoTtoTexHHKa TaKbIpbIObl FHUIBIMU TaKBIPBIN PETIHIE FaHAa €MeC, COHbIMEH
Katap, OutiM Oepy camachl PETiHIE JI€ KbI3BIFYIIBUIBIKTEI apTThipa TYCETIHIH
OUITipyl MYMKIH.

MDPI JAePEeKKOPbIHAA KapacTbIPbLIFAH MakKaJjaJjap 00libIHIIA
KOPBITBIHABLIAP.

2018 xpurman 2023 xpiara geiin (8 kazanra aeitin) MDPI nepekkopblHIa KUTTTIK
ce3lep i i3/1ey Ke3iH/Ie Keleci HoTHKelep Ta0bUIIbI (Kecte 5):

Kecte 5 - MDPI nepekkopbIHIaFbI KUIT €63 KOPHITHIHABIIAPHI

KinTrik cesnep f
binim 6epy poOOTOTEeXHUKACHI 306
binim 6epy poOOTOTEXHUKACHIH OKBITY 85
Po6oroTexankansl OipiKTipy 1532
binim Gepyneri PoboTorexnuka 305

MDPI nepekkOopbIHBIH KecTe S5 Kepill OTbIpFaHbIHbI3AAH, "POOOTOTEXHHKAHBI
uHTerpanusiay” kit cesi 1532 per, "OutiM Gepy poOOTOTEXHHMKACHI" KUIT Co3l
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306, "oOurim Oepynmeri pobOotorexHuka" Kint ce3i 305 xoHe "OuriM Oepy
pOOOTOTEXHUKACBIH OKBITY" KUIT ce31 85 per anbikTanabl. "buiim Oepy
poboToTEXHUKACK" KUIT CO31H 131y HoTMxKeciHae 306 xa30a TabbUIabI, an "oiaiM
O0epy poOOTOTEXHUKACHIH OKbITY" OoiibiHIIA 85 xa30a TaObuIAbL. Tanmay
HOTHXKelepl CypeT 3 KOpCeTUIreH.

B Gunm bepy poboToTexHukKack! B Guum Gepy poBoTOTEXHWKACKIH OKLITY
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Cypert 3 - MDPI nepexrtep 6a3aceinna tanaay HoTxkenepi: "burim amy

poboroTexHuKachl" xkoHe "biiM ary poOOTOTEXHHKACH OKY"

Cyper 3 kepcerinren MDPI nepekkopblHIarsl MOH cayiaiapbl OOMBIHIIA
"OuriM Oepy poboTOTeXHUKACHI" koHE "OUTIM Oepy pPOOOTOTEXHUKACHIH OKBITY"
KUIT ce3iHe KATBICThI MaKalalapAblH Tapalybl KepceTiireH. "bimim Oepy
poOOTOTEXHUKACHI" KUIT €631 OOMBIHIIA KOJI KETKI3UITEH HOTWXKENep HeTi3iHeH
"Unxenepus" OemimiHe jkatanmbl. bynm keliHipek "KopmiaraH opTa KoHE JXep
Typaisl FeUTBIMAAP" koHE "MHPOpMATHKA KOHE MaTeMaTHKa' KaTeropusaapblHIa
O6omaapl, am "OutriMm Oepy pPOOOTOTEXHUKACHIH OKBITY' KIIT CO31 HETi3iHEeH
"Unxenepus" OemiMmiHe karamel. bynm  keiiHipexk "mHpOpMaThKa  KOHE
MareMartnka', "KoplaraH OpTa jKOHE JKEep Typajbl FbUIBIMIAP" KOHE "XUMUS KOHE
MarepuanTany' kaTeropusuiapbinga 6onajasl. "Po00oTOTeXHUKAHBI UHTErpalusiay"
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KUIT CO3iH 131ey HoTMxkKeciHae 1532 »xa36a taObuianl. Tannay HoTHXKENEpl cypeT 4
KOPCETUITEH.
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Cypert 4 - MDPI nepexkopsiHiafrsl Tanaay HoTHxenepi: "PoboToTexHuka
UHTErpanusiay"

Cyper 4 «kepceriiren MDPI nepexkkopbiHmarbl caHarrtap OoifbIHIIA
"PoboToTexHMKa WHTErpamusuiay" KUIT ce3iMeH OalJaHBICTHI MakalallapAblH
Tapaysl KepceTiireH. Kon >keTki3uireH HoTwxkenep HerizineH "Wmxenepus"
Oemimine xaTaabl. bys KeiliHipek "XuMuUs KoHE MaTepHalTaHy" KoHe "KopliaraH
opTa >KOHE JKep Typasibl FhUIBIMJIAp'»caHaTTapbiHAa Kepineni. "bimim Oepymeri
pobOoToTexHuka" KiNT ce3iH 13aey HoTwkeciHae 305 sxa3ba TaObuiabl. Tanmay
HOTHKEIIEpl CypeT 5 KOpCeTiIreH.
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Cypert 5 - MDPI nepexkopbiHarsl Tanaay HoTuxenepi: " biaim 6epyaeri
poboroTexHuKa"

Cypet 5 xepcerinren MDPI nepexkkopbingarsl caHatrap OoifbiHIa "OiTiM
Oepyneri pobOTOTeXHHMKA" KUITTIK CO31HE KATBICTHI MaKalajaplblH Tapalysl
kepcetuireH. Kon skeTkizuiren HoTwxkenep HeriziHeH "Wwxenepus" OemimiHe
xatanpl. byn keiinipek "uHdopmaTHKa )KOHE MaTeMaTukKa' koHe "KOopImaraH opTa
KOHE Kep Typajbl FeUIbIMAAp' caHaTTapbiHaa Oomanpl. Makanamapast MDPI-ne
KapusJIaHFaH XbUIIapra 661y cypet 6 KepceTiireH.
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Cyper 6 - Maxkananapast MDPI xapusiianbIMIapbIHBIH KbUTIapbIHA 06Ty

Cyper 6 xepcerinreH MDPI nepekkopblH Tanjgay HOTHXKEJIEpiHE CoHlKec,
2018 sxpimman 2021 >xplaFa JeMiH OachUTBIMAAPIABIH TYPAKTHI ©cCyl Oaifkaiasbl.
I'ucrorpamMmmamarbl OapiblK JCPEKTEP OCHI OAFBITTHIH ©O3CKTUIITTH KOHE OHBIH
JTUHAMUKAIBIK JaMyblH Kepcereni. COHFBI Ke3liepl poOOTOTEXHUKAHBIH 9JIEMIIK
OimiM Oepy KeHicTirinae kone 6acka Jung, S., & Won, E. S. [10] mouaepine kapai
Kajlaii KEHEHWIN KeJe >KaTKaHbIH KOPCETeTIH MaTepuaijap 3eprreyre ceoen
oonnpi[28]. Artan aitkamma, Daniela, L., & Lytras, M. D. [75] "boimim Oepy
POOOTOTEXHUKACKI Ka3ipri yaKbITTa HETi31HEH FBUIBIM, TEXHOJIOTHS, WHKXEHEPHs
xoHe mareMaTtrkamer (STEM) Gaitnansictsl”" (Alimisis, D. [139], Castro, E. [140],
Eguchi A. [81], Greca Dufranc, I. M. [77], Jaipal-Jamani, K. & Angeli [141],
Martin-Paez T., et. Al [142]. Courbl 3epTTeyiep OutiM Oepy poOOTOTEXHUKACHIH
ecenTey oinay NaFabplIapblH OKBITY Kypamibl perinae mavgananasl (Angeli, C., &
Valanides, N. [143], Atmatzidou, S., & Demetriadis, S. [144], Chalmers, C. [145],
Constantinou, V., & loannou, A. [146], Leonard, J. [147]). Chevalier M. [148])
TiOTI OUTiM Oepy pOoOOTOTEXHUKACKIHA KATBHICATHIH CTYJEHTTEP/IIH OiJIay MPOIECiH
Oaranmay YIIIH €CENTey eCeNTepiH MISHIy/iH MIBIFAPMAIIbUIBIK aFablIapbIHBIH
MOJICITIH KaCabl.

MopenpaiH MakcaThl MYFaIMJEpPre THICTI €CenTey OWjlay KoHe
IIBIFAPMAIIIBUIBIK  MOCENeIepAl IIelly AaFAblUIaphlH JaMbITy YIIiH OutiM Oepy
POOOTOTEXHUKACHIHBIH KbI3METIH *KO00ajlayFa, eHr13yre koHe Oarajiayra KOMEKTecy
OoJica J1a, OYJ1 OHBIH OCHI CcaliaJilaFrbl APTHIKIIBUIBIKTAPBIH TUIMA1 KepceTeAl. Con
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CUSIKTBI, KOMIBIOTEpPJIK OUIIM Oepyre apHajdraH OKYy Oaraapiiamaiiapbl MeEH
3epTTeyJIepaiH Keberol ouTIM oepy poOOTTapbIH uH(popMaTUKa
TYKbIpbIMIaMaapblH OKBITY YIIIH OpTa peTiHAe mnainananaasl (Magnenat, S.
[149], Roy D. [150], Chevalier M. [148], Spoladr, N., & Benitti, F. B. V. [151];
Elkin, M. [152], Bers M.U. [153]), ke0inece OGarmapiamanay apkbuibl. MYHBIH Oip
ce6eb1, Oy "icke acwippuirad IDE oprtacel" Oanama BupTyannsl uatepdencrepre
KaparaHga Hazap  aygapapiabiktaii  (Mubin O, [154]). Amnaiima, CS
OarmapnaManayra JeidiH  OIpiKTipuiMeyl Kepek. 1) AJropuT™Mre JkoHe
Oarmapiamanayra, 2) aknapart rneH aepekrtepre, 3) Schiper A. [155], ycwinran
MallliHaJlapFa, XKyHenepre >kKoHe JKeuIiepre bIAblpay KOMIBIOTEPIiK OutiM Oepy
meHOepiHaeri poOOTOTEXHUKAHBI KAOBUIIAy bl OJIAPJIbIH OPEKETTEPiHE KOCY YIIIH
aNropuTMIep MeH Oarmapiamanapra CYMEHETIH JKETeKTep MEH CEeHCOpJapaaH
TYpAThIH MallIMHA PETIHAC KapacThIpyFa KOMEKTECE/II.

CoHpnpikran, OuriMm  Oepy  poOoToTexHUKAchiHBIH STEM-meHn  xwui
OailylaHBICBIHA KapaMacTaH, KOeNTereH eijiep WHGOPMATHKaHbI O3]CPiHIH OKY
»KocrapiapblHa €HI13rici Keieai HeMece KasipjiH e3inae enrizemi (Balanskat, A.,
& Engelhardt, K. [79], Bocconi, S. [156]; CECE [157], [158], Falkner K. [159]),
KOMITBIOTEPIIIK TEXHOJOTusIap OoibiHIIa OimiM Oepy — Oy Outrim  Oepy
POOOTOTEXHUKACBIH pEeCMHU OLTIMIe OIpPIKTIPYIIH TEPCHEKTUBAIBIK OaFbITHI.
NudopmaTtuka xoHe poOOTOTEXHMKAa OOWBIHINIA OKYy OarmapiiamMaliapblH
pedopmaniay uHbopmaruka OoMbIHIIA OKYy OaFgapiiaMachbIHBIH MakKcaTTapbiHA
ColiKeC KeJinm KaHa KOWMaibl, COHBIMEH Karap, y3aK Mep3iMji IMepCIeKTHBaaa
pecmu OimiMm O6epyne STEM-re KatTbICThl ic-InapanapiAblH KeOIpeK eHri3iryiHe
BIKITAJI €Tyl MyMKiH. MIHJIETT1 €Ki )KBUIJIBIK Y3I1KC13 KociOu gamy OaraapiamMachiHa
(CPD) kaTeickaH OacTaybllll MEKTEINTIH aJiFalllKbl TOPT CHIHBIOBIHAAFE 350
MYFIIMHIH ToXipuOeci Ae 3epTTey YIIiH YIKeH MaHbI3Fa ue O0onabl. Hotmxenep
OimiM Gepy poOOTOTEeXHUKACHI MEH HMH(POPMATUKAHBIH WHTETpalMsIIaylaH IMaina
KOPETIHIH KepceTel. 3epTreyiepae outim Oepy podotorexHukackl okbiTy (Miller,
D. P. & Nourbakhsh, I. [12]) >xoHe oKymbI %akcapTy Kypajbl peTiHae poOOTTap sl
naijmananynel  Kapacteipaasl (Hamner, E. [76]). Omnap oOKymbUIapabiH
MotuBanuschiH apTTeipanbl (Daniela L., & Lytras, M. D. [75], Greca Dufranc I. M.
[77]) xone mHKIIO3MBTI OUTiM Oepymi Koymaiabl [75], Oy apTHIKIIBUTBIKTAPIBI
3epTTeyuriiep e, okpITymbiiap aa Oiteni (Chevalier, M. [148], Castro, E. [140];
Khanlari, A. [160]; Negrini L. [161]), po6oToTexHUKaHBI pecMu OiimMre OipiKTipy
YIIiH Kypec kakchl Kyxkarrainran (Eguchi A. [81], Chevalier M. [148], Benitti, F.
B. V., & Spoladr, N. [151]). bimim Oepy poOOTOTEeXHUKACHI OalIaHBICTHI
nH(POpPMATHUKAHBI pECMU OLTIMIe HHTETpaIusuiay apekerrepi aprynaa (Thompson D.
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[161], Heintz F. [162], [163], European Union [158], Webb M. [164], Roche, M.
[165]).

AtanraHgapablH OapibIFbl, 013 YIIIH, OCHl callaJlaFrbl 3epTTEyNepiH OuliM
0epy poOOTOTEXHUKACKI MEH UH(POPMATUKAHBIH OailJIaHbICHI O©TE THIFbI3 €KEHIITHE
FaHa eMeC, COHbIMEH Oipre Oy OaljaHbIC ©T€ NEPCHEKTHBAIbl EKECHJITHE
CEeHAIPETIHIITHIH Jojeni Oonael. Anaiina, OutiM Oepy poOOTOTEXHUKACHI OCHI
opekeTTepaiH Oip Oeiiri OoJbI TAaObUIATHIHBI JKOHE OHBI MYyFalIMIEp 63
TokipuOenepine enrizetini Oenricis (Balanskat, A., & Engelhardt, K. [79],
Fraillon, J. [166], [158]). 2018 xbutel IlIBetinapusupiy KaHTOH oOKIMIILIIK
ayJaHbIHBIH OUTIM Oeiimi OacTaysllll MEKTeNTeH OacTan MHPOPMATUKAHBIH HETI3T1
TYKbIpbIMIaMaIapblH OKBITY KYpalJlapblHbIH Oipi peTiHae OutiM 6epy poOoTTapbiH
OlpikTipyre  miemiM  KaObuIIaabl.  OpekeTTep  OapiblK  MyFamimzaepal
nHpOpMaTHKara HEMece pPOOOTOTEXHUKAra JEIeH aJFallkbl KaObUIIaybl MEH
KBI3BIFYIIBIIBIFEIHA KapaMacTaH, jJKaHa IIOHIe TapTyFa, OFaH KOCIOM JaMyJIbIH
TUICTI OaFmapiamMachbl apKbUIbI KOJ JKeTKi3yre OarbiTTanrad. Oceliaiiia,
3epTTEY/IIH MaKcaThl €Kl acmekT Oousbin Ta0butanbl. Onap MHGOPMATUKAHBIH OKY
OarmapinaManapbiH KaObUIAay JKOHE TYPaKThl KaObLIay TYPFRICBIHAH pedopmaiay
apKbUTBl (hopMasbabl OuTiMre OuTiM O6epy PoOOTOTEXHUKACHIH €HTI3Y1 KOJJIabI,
Oy1 OuriM Oepy poOOOTOTEXHUKACHIH KOCIOM JaMBITy OIeOHETTEepiH/IE CHUPEK
seprreneTin  acmekt (Schina, D. [167]) Oonbin Tabbuiazbl. bip karbIHaH,
uHdopMaTtuka OKy OarmapiamanapblH pedopmanay — pOOOTOTEXHHKTEp YIIIH
OuriMm Oepy poOOTOTEXHHKACHI iC-IIapalapblH pecMHu OuTiM Oepyre eHrizymaiH
OMIPIIICH TACLI1 OOJIBITT TaOBUIATHIHIBIFBIH, Q)1 €KIHII JKaFbIHAH, MYFaTIMICPIIH
TOXKIpUOeCiH Oaranay apKplIbl MHGOpPMATHKA TIOH PETiHAE KOChIMINa OitiM Oepy
POOOTOTEXHUKACKHI iC-TIIapajapblHaH KaHIIAJIBIKTHI Taijla KOpPEeTIHIH aHBIKTayFa
KOMEKTECTI. Ojebuerrte OuTiM Oepy pOOOTOTEXHHMKACHl MYFaJIMJICPIH Haspiay
OarapiiamMalapbIHBIH JKOKTHIFBI KepcerinreH. ConsiMeH Karap, Balanskat, A., &
Engelhardt, K. [79] 3eptreyinae kapacteippburrad EypomanbiH 21 emiHiH 5-i
poOoTOTeXHUKAaHBl MHPOpMaTHKa OOWBIHIIA OKy OarjgapiaManapbiHa OipiKTipesi
xoHe Tek CrioBakusi poOOTTapabl Oarmapiamanay MeH OacKapyabl YHPETy YIIiH
Oactaysim neHrenaeri 0utiM 6epy poOOTOTEXHMKACHIH KOJAaHFaHBIH Xabapriaibl.
TMJl ennmepinme MyHal ToXipuOe oml KomaHbLIManapl. JKammel, OacTaybI
MeKTenTeri 011iM 0epy poOOTOTEXHUKACKIHBIH POJIl OpPTa MEKTENTepre KaparaHaa
aca MaHbI3IBl eMec, OUTKeH1 mHpopMaTuKTepre Oy aeHreiaeri mupabiK OuTiM
xahauaplk neHrevine a3 yceiHbUFaH [158]. Tammay myfamimaepiai OpTaibIKKa
KOIOBI KEPEK, OUTKEH1 0JIap KE3-KEJIT€H €HI13y HEMECE O3repTy 9peKeTTepiHIH 63€ri
Oosbin TaObutanbl. RoMmbroTepiik Outim O6epyne (Blikstein, P., & Moghadam, S.
H., [168]) mynmaii Ourimai mainaisany OoJjialiak opeKeTTepai OarbITTayra
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KOMEKTECe/ll JKOHE MyFaliMJepre MeJarorukajblKk Ma3MyH Typaibl MKETKUTIKTI
outiM Oepei, onapAbl Ky3€ere achlpyFa pecypcrap, outiM 6epy poOOTOTEXHUKACHI
na, nuapopmaruka na pecMu OUTiM ycbiHAIbl. Jlemek, 013 oJlapJblH apachIHIaFbl
e3apa opekerrecyal Tammay (Qopmanpasl  OutiMm  Oepyne  Outim  Oepy
POOOTOTEXHUKACHIHBIH OOJIallIaFblH KAJBINTACTBIPY YIIIH YaKThUIbl KOHE ©3€KTI
JIen caHalMBbI3, 9CIpece MHTErpalusSHbl 0acTaybllll MEKTEN JEHTeiHae e, )KoFapbl
YKOHE JKOFaphl OKY OpBIHJAPBIHA Ja KapacThIpFaH ©3€KTi 00bin Tabbu1aabl. bitim
0epy poOOTOTEXHUKACHI YCHIHATHIH O€NTuUll apTHIKIIBUIBIKTApFa KapaMacTaH,
OYTiHT1 KYHre JIef1H OJ1 HET131HeH pecMHU IapTTapMEH KoHe epiKTi bacTamanapMeH
mekTeneni. OHbl MyFagiMAEPIIH TOXKIPUOECIHE COTTI €Hri3y YIIIH KOFaMIacThIK
OKy OarmapnaManiapblH pedopmanayabl TalKbllayFa KAaThICYbl KoHE OiliM
aymIbLIap/ibl OJJaH opil OKbITYFa KOMEKTECETIH jKaHa YKaraaiapabl YCbIHYbI THIC.
byran HakThl HyCKayjap HEri3lHIAE J3IpJECHIeH JKOHE JlaMyFa KOJIAMIbI
Kypaiamapasl yceeiny apkbutel (Giang, C., [111]), oky OarmapiamachiH, OKY
MaKcaTTapbIH JKoHE Oaranay ojicTepin eckepe otThipbin (Giang, C., [112]) xonHe exH
TYPBICHI MYFaJliIMJCPMEH BIHTBIMAKTACTBIKTA KOJI XKETKI3yTre OoJaIbl.

AKBIpBIHIA, OapIibIK d3ipiieMenepal epikTI MyFalliMJIepMEH ChIHAN Kepyre
Oonanbl, OWTKEHI HOTWKelep MWHPOpMAaTUKAa MEH  POOOTOTEXHUKAHBIH
UHTETPAlMSIIBIK MOJEIH YCTaHFaH MyFalimjepre skanmbuiaHybl MyMkiH (El-
Hamamsy, L., [28]). PoOoToTexHMKa  cajachIHAAFrbl  XaJIbIKAPaIbIK
BIHTBIMAKTACTHIKTBIH MBICAJIbl peTiHAe ekl MemuiekeT — Peceit Men Kasakcran na
KapacThIPBUIIBI. Anamaapra =~ KOMEKTecyre OarpITTAIFAH  QJEYMETTIK
pOOOTOTEXHUKA CalachIHAAFbl KYMBIC ToxipuOeci Peceit mMen Ka3zakcranHan
KEJITeH TIOHapajblK KOMaHIAJIapAblH Oanajmapbl YIIiH OachIMIBIKKA aiHAJIIbI.
PoGoroTexHuka  canmachlHAAarbl  ©3apa  IC-KMMbBLJI ~ MEH  BIHTBIMAKTACTBIK
POOOTOTEXHUKA MEH YKAaCaH]Ibl MHTCJUICKTTIH QJICYMETTIK acCleKTLIepiH KapacThIpy
KypaJIbl pETiHAEe pPOOOTOTEXHHKA KYpPCTapblH KAMTUTHIH JOCTYPJIL €MeC OKY
OarmapiamMasiapblH CHTi3y YIIH ¢ KojmaHeuiasl [169]. "bamamapra apHanraH
pOOOTOTEXHUKAHbI OpTa MEKTENl JIEHIeHiHJEe >OHEe OJlaH J>KOFaphl JIeHreie
okpiTyna" Stone, A., & Farkhatdinov 1., [170] opta MekTen AcHreiinge Oanagapra
pOOOTOTEXHUKAHBI OKBITY ToKipuOeciH cumartaiael. JKaTTeiFymap KemieHi
o3ipieHni  okoHe OaramaHnel. KeiOip kaTThIFynap poOOTTBIK KyHenepi,
Oarmapiamanay MEH OacKapylblH HETI3T1  TYKbIpbIMIaMalapblH —YHpeTyre
apHaIFaH, ajJ ecemnTep MaTeMaThka MeH (U3MKa FHUIBIMAAPBIHBIH MAaHbBI3IbI
aHBIKTAMAJIAPBIH 3€PTTEY/l KAMTHIIBL. ¥ CHIHBIIFAH POOOTOTEXHUKA JKATTHIFYJIaPhI
Jlonnon maTeMaTHuka >kKoHE Oardapiiamaliay MeKTeOlHIH OKy OarjaapiamachiHa
EHTI3UIJII KOHE OKBITY MEH OKBITYJbIH aJlJIbIH aja HOTHXKeJepl YCHIHBUIFaH
POOOTOTEXHUKA >KATTHIFYJIapbIHbIH KOMIILUIIT KypAEIUIriHe KapaMacTaH Oananap
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YUIIH TapThIMJbl €KEHIH KOpceTTl. POOOTOTEXHUKAHBI OKBITYIIBIH CTYIECHTTEPAIH
HIBIFAPMAIIBUTBIFBIHA JKOHE (U3WKaHBI OKyFa ocepi KapacTeipeiinbl Badeleh, A.
[171]. OnbIH  KYMBICBI ~ pOOOTOTEXHHKAHBI  OKBITYABIH  CTYACHTTEPIIH
IIBIFApMAIIBUTBIFBIHA JKOHE (DU3MKaHBI OKyFa oCepiH 3eprTrell. byn cypakrap
013/1H 3epTTey/IIH KOHTEKCTIH/E epeKIle MaHbI3fa he. 3epTrey OapbhIChIHIA aBTOP
10 oKy ymailblHaH TYpaThlH TecT MeH (u3uka OoWbIHIIA POOOTTHIK
KOHCTPYKIUsIap OOMBIHIIIA TPEHHHITEp MakeTiH maigananisl. Badeleh A. [171]
3epTTEYIHIH HOTHXKelepl, POOOTOTEXHUKAHBI OKBITY KaThICYUIbLIAp apachbiHAa
IIBIFAPMAIIBUTBIK TIeH (U3MKaHBI OKBITYFa OCEp CTKCHIH JKOHE >KaKCapTKaHBIH
kepcetTi. "Apanac omicrep" (Kuckartz, U., [172]), connmaii-ak Kazakcran meH
CrnoBakvsi yYHMBEPCHTETTEPIHIH CTYJIEHTTEPI MEH OKBITYIIBUIAPHI apachIHIaFbI
XaJIbIKapajiblKk HHTEPAKTUBTI ©3apa ic-KMMbUIFa apHajaraH xymMbicTap (Kerimbayev,
N., Nurym, N., [173]), ockl MoceneHi 3epTTeyre yJjeciH KocThl. Peceli MeH
Kazakcranmarsl poOOTOTEXHHMKA CajachlHAAFbl OUTIM Oepy »oHE OHBIH Ka3ipri
KaraunapblH Tajjay KeNTereH >KbUaap OOWbl JKYPri3UIr€H JKOHE Keuoip
capanmibUlapMeH — cyxOaTTap, cayajlHamanap, KeuOip Mekemenepre Oapy,
KOHKYpCTap MeH KOH(EpEeHIMIap, HOPMATHUBTIK-KYKBIKTBIK Oa3aHbl, Casich
KyKarTap MeH OKy OarjapiaMaliapelH 3epjelieyll KaMTUTBIH KOHTEKCTe
xuHakTanraH. JKyMmbpicTa poOOTOTEXHHMKAHBl (U3MKA, HHPOPMATHUKA KOHE
TEXHOJIOTUSI CHUSKTBl TOHAEP/l UTepTyle OKbITyFa OONAaTBHIHIBIFBI aTan OTUIrEH.
Ochbunaiiiia, poOoToTeXHUKA OipHeIIe TMOHIEPAIH axbpipamMac Oemiri 0ok
TabbuTabl. JlereHMeH, Ka3ipri yakpITTa KemnTereH Mekrtenrtepae PoOororexHuka
MYFaIIMJIEpl KETICIICUTIHIH MOWBIHAAY Kepek. MyHmail xkarmaiina Outim Oepy
OpTaJILIKTAphl 0i13re¢ pOOOTOTEXHHMKAHBI YHUpeHyre MyMKIiHAIK Oepeni. bimim Gepy
OpTalbIKTapbl  OacTaybllll KOHE OpTa MEKTen OalanapblHa  apHAJIFaH
poboTOTEXHUKA  KypcTapblH  ychiHanbel.  Pecelime  »xoHe — Kasakcranma
pPOOOTOTEXHUKAIBIK OUTIM OepyIliH alfblHAAa TYpPFaH MpobiieManapablH Oipl OKY
OarmapiaManapblH pOOOTOTEXHUKAHBI JAMBITYABIH Ka3ipri ONEeMIIK JCHIeiiHe
Oeitimaey Oonpim TaObIaAbl. EKiHIIT MaHBI3ABI Mocelne — ToKipube MeH
OarmapiiamManapMeH ajaMacy YIIiH JKeTKUTIKCI3 BIHTBIMAKTacThIK. JKymbicTa Peceit
MeH KaszakcTaHHBIH WHHOBAIUSIIBIK TOXKIPUOECIHIH Ma3MyHBI, POOOTOTEXHUKA
Heri37iepiH MeKTenTiH OuriM Oepy KEHICTIriHe eHTi3yMiH MOHAPATBIK KYPCHI
pETiHJIE OKBITYIBI YHBIMIACTRIPYIBIH pOopMaiapel MEH dficTepi cunarrainran[169].
Pecetinik 3eprreynriiep poOOTOTEXHUKA HETI3AepiH OuTy jkacTtapra OimiM OepyaiH
HEri3ri AJeMeHTi OONybl KepeK >KOHE OpTa MEKTEeNTIiH OKYy OaraapiiaMachIHBIH
Ma3MYHBIHA €Hyl Kepek jaen caHaiabl. benrum dakt — Pecelr men KazakcTaHHBIH
opTa MEKTENTEPiHE JKOHE dNieMJIe POOOTOTEXHUKAHBI OKBITYIbIH OaFbITTaphl MCH
oJIiCTep1 Ka3Ipri yaKpITTa KETKUIIKTI TYPJle aHbIKTaIFaH oK. OnapablH MIKIpiHIIe,
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PoboroTexHuka mMoH OOMBIHIIA OKY HPOLECIHAE YCBIHBUIYBI MYMKIiH: 1) OKYy
00BEKTIC1 peTiHAe, 2) TaHbIM Kypajbl PeTiHle, 3) OKyLIbUIApAbl OKBITY, AAMBITY
*oHe TopOueney Kypaibsl petinae [174].

Po6oTTBI OKy mpoueciHe TaHbIM OOBEKTICI PETIHJE OpPHAJACTBHIPY YILIH
3epTTeyLIiep OKBITY OarmapiamMachlH kacaiael. barmapiama yIIiH MaTepUasIbl
TaHAAyJblH HET13T1 NMPUHUHUITEPl CTYIEHTTEPIIH OHBbl MIepyiHEe KOJKETIMILIIT1
KOHE CTYJIEHTTEPJIH Ka3Ipri 3aMaHfbl TEXHUKAJIBIK OPTaHBIH OOBEKTICI pPETIHJE
POOOTOTEXHUKA TYpaJIbl UACSAIAPBIH KaJBINITACTBHIPYALIH TYTACTHIFBIH KAMTaMachi3
eTy Oonapl. Opi Kapai 3epTrey OaphiChlHIIa, OKY OarjapiiaMachIHbIH >KEKeJIeTeH
noHJEepl IeHOepiHae 3epTTey OO0BekTici Oojyra THIC OKY OafraapiiaMachbiHBIH
oemikTepi ankpiHaanael. OKy nporecinae AKT kypanagapblH maiifanaHy Ke3iHje
OWJIay/IBIH TIBIFAPMAIIbUIBIK KOMIIOHCHTTEPIH €CKEpy JKOHE JaMbITy €pEeKIIe
MaHBI3bI: MPOOJEMaNIBIK JKaFdaibl KYy3ere achlpy HeMece TallChipMa KoO¥o,
MOCEJICHI STy YIIiH jKacallybl KepeK OTepalusiiapablH JKHUBIHTBIFBIH 63 OCTIHIIe
anbikTay. OKBITY, €H aJJIbIMEH, OUIIMII Heri3ueyre, MAaFabuiapbl MEH
KY3bIPETTUIIIH KaJbITACThIpyFa OarbITTallybl KEPEK, COHBIMEH KaTtap, jkobanapra
HEMece OOCEKEJIeCTIK KO3FaJbICKa KATBICKBICHI KEJETIH JapblHABI  OUTIM
TYIIBUIAPBIH KY3bIPETTI ToJiMrepi 00y YIINiH, KEHEHTLITeH TepeH OuliM MEH
narapliap Kaxker. JKypri3uvireH Tanmayabl Herisre ajga oOThIphIN, OuliM Oepy
pPOOOTOTEXHUKACHIHBIH O€WiHI €MeC OKBITYIIbLIApbl Haspiayabl >KaHFBIPTYFa
OarpITTaJFaH TparMaTUKAJBIK IICMIMAEp HET3IHAe OJaH opi IKCIEPUMEHTTIK
KYMBICTBI KYPY OpBIHIBI OOJIBIIT TaObLIambl. "AKmaparTelK KyHenaep" koHe
"®Ouszuka" OuriM Oepy Oargapiiamanapbl OOHWBIHIIA DKCIEPUMEHTTIK KYMBIC
OappICHIHIA OKBITYIIBUIAPMEH cyXxO0aT >Kyprizuial, JlaiikepT IIKajgachlH KOJIJIaHA
OTBIPBIN cayajHaMa JKYpPri3uimi, >KOHE apajnac, "aBToHOMIbI" (opMarra OTKEH
cabakTapra KaTbICThl. KallIBIKTBIKTaH OKBITY TEXHOJIOTHSUIAPBIH KOJJaHa OTHIPHII,
OimiM Oepy mpolecTepiH YHBIMAACTBIPY, POOOTOTEXHUKANBIK O KyHelIep.i
Oarmapiamanay, OuriMm Oepy poOOTOTEXHUKACHl JKOHE MEXaTpOHUKA OOWBIHIIA
Tperuartep "onnaiH", "oduaitH" xoHe apanac dopmarra etkizuidl. [lanmemus
ke3iHge  "owmaiiH"  cabakTap  HAKTHl  yaKBIT  PEXUMIHIAE  OTKI3UIIIL:
oertnekondepenmusap (Skype, Discord, MOODLE, ZOOM, Google Classroom,
Microsoft Teams, Hangouts, Cisco WebEx Meetings xone T.6.). Oman keiinri
Ke3eHae apanac dopmar KoiagaHbuiabl. "Oduiaiin" imKki OalnaHBIC KBI3METTEI,
gaTtTap koHe (opymaap apKbuibl e3iHIH Smart Zhetysu miatdopmacskl apKbUIbI
Ky3ere acelpbutaznbl. Meicanbl, JKamoHusga MOIYJIBIIK TOCUITe HETi3AeNTeH
poboToTexHUKa OOWBIHIIA KEIIEeHJ1 OKy OarnapiaMachblH TajJKbulay YIIIH
OacTanmkpl HYKTe KypbUIAbl. 19  poOoToTexHuka KadeIpacblHbIH  OKY
KOCTIAPIAPBIHBIH ~ JKUBIHTBIFBIHA ~ CYWEHE  OTBIPBIN,  OJap  aJjbIH-aja
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TYKbIpbIMJIaMajiapFa €Hr1311yl MyMKIH HET13I'1 KypcTapbl aHBIKTA]Ibl, COJIaH KEei1H
ojlap pOOOTOTEXHUKAHBl  YHUPEHYAIH  HET3r1  MOJYJbJACpIHE  alHaJIaJlbl.
PoGoroTexHuka OOWBIHIIA KEHIEHAl OKY OarjapiamMachlH Kypy oICTEMECIH
TaJKbUIAl OTBIPBIN, aBTOpJAp aJbIHFAH HOTWXKENEep[l OKYy OaraapiamMachlH Kypy
YIIIH YXBIMIBIK OUIIM Jen caHayFa OOJaTBIHABIFBIH aTam oTTi. ABTOpJap
OonamakTa (QperMBOpPKTap MEH MOIYJIbAEPre HEri3JeNreH oaicTeMenepi
OIpIKTIpY ChIHAAPIBI TAJKbLIAYFa XKoHE POOOTOTEXHUKA OOMBIHILA XKaH-KAKThl OKY
OarmapiaMachlH KYpYyFa oKelell ien caHaiabl. Moaynbaep/iH 0acbIMIbIFbI, 013/11H
oibIMbI3IIA, OIpJECKeH OKYy OarjapiiaMachbIMEH MIapTTalybl KEpek, MyHAa OuliM
0epy poOOTOTEXHUKACHIHBIH HWHTETPALMSCHl MOHAPAJIBIK TICUIMEH, JUCKYpPCHUBTI
rUNoTe3ajlapMeH, 3epTTey  oJeOueTTepiMeH oHe cabakrap OapbiChiHIA
OakpUIayJlapMeH IIapTTajifaH, Oya TUIMAI Hiennmaep KaObuUigayFa MYMKIHIIK
oepemi. ToabIK JKYMBIC ICTEY VIIIH 3aMaHayHu 3epTXaHaHbIH 001ybl MaHbI3bI (Birk,
A., & Simunovic, D. [175]). Kasipri TenaeHuusuiapra inecy YIIiH KOJDKETIMII
pOOOTTHIK MaThopManapAblH apThIll KeJie JKaTKaH CaHbIHA JKYHeNl 10Ny KaKeT
(Younis, H. A. [176]). Ocbuiaiiina, 0akanaBpuaT CTyICHTTEPIH KailTa qaspiayMeH
cajJbICThIpFaHaa OuTIM Oepy pOOOTOTEXHMUKACHIHIA IMOHAPAJIBIK MYMKIHIIKTEpPI1

’Ky3ere acelpyra JaibiHaay OacbkiM Maceneiep Ooibin Tabbuiaabl (Evripidou, S.
[177]).
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Bipinmi 0es1iM 00MbIHIIA KOPBITBIHABLIAP.

Kaszipri mnenmaroruka HMHTErpausiHbl YHHUBEPCUTETTIK OumiM  Oepyni
TYPACHAIPY JKOHE oNeMAiK OuliM Oepy KEHICTINiHE UIbIFy TOCUIl pPETIHAE
KApacCThIPAThIH/ABIFbIHA CYWEHE OTBIPBIILOUIIM Oepy pOOOTOTEXHMKACHIH OHBIH
MOHAPATBIK KOHTEKCTIH/E KapacThIPy YTHIMABI 00BN TaOblIaabl. COHBIMEH, OCHI
TEOPUSUIBIK OAFBITTHI 3€pJIeJIey HET131H]Ie MMOHAPAJIBIK, aTal alTKaH/1a UHTETPATUBTI
TEHJICHIMSUIAPIbIH HET13T1 0achlM MOHI1 aHBIKTANAbl KOHE KoJJAaHbULAblL. [loH
TUTIOJIOTUSCHIH 3€PTTEY/IH TEOPUSUIBIK HETI3[epl IMOHApaNbIK IMOHHIH MOHIH
aHpIKTay Oousbin TaObuIaAbl. biniM Oepy poOOTOTEXHUKACBIHBIH IOHAPAIBIK
CUTIATBI TYPaJIbl KONITETCH ECKEPTYJIEpre KapamacTaH, OyJ1 Mocele apHalbl 3epTTey
o0bekTiciHe OosFaH >KOK. OmaplblH apachblHa MOCEJICHIH MOHI OOMBIHINA TIKIp
KOK: TIOHApaJlbIK, TPAHCIIOHIK, WHTEPIOHIIK, MYJbTHUIOHIIK. OJIICTEMEINIK
JeHrene buzuka  MeH uH(pOpMaTUKaFra  KaThICTHI o11iM oepy
POOOTOTEXHUKACKIHBIH dJIICTEP1 KOJAAHBULIBI, OJIap MOHAPAJIBIK HET131H/Ie MYMKIH
OOJIEL.

O3nepiniz  OumeriHae#l, uWHTErpanmus — Oy  MUIBIH  PETTENYIHIH
ncuxo@u3uKanelK mporeci, OuriM  Oepy pPOOOTOTEXHUKACHl HHTETPALUSIIBIK
IPOIIECTIH ©3eri PEeTiHAe MUJBIH TYTac KbI3METIHE HETI3/ICNITeH JKYHEeJIK ToCLI
asiChIH/IA JKYMBIC ICTeial aen aiiTyra Oonazabl. [loHapanbik OaillaHbICTap apKbLIbI
OKy TMOHJEpIH  HHTerpalusuiay  TakbIpblObIHA  apHaJFaH  KYMbICTapnaa
NICUXOJIOTUSIJIBIK ACTIEKTUIEPMEH THIFbI3 OalJIaHBICTBl MEIaroruKalbIK aCMEeKTKe
epekmie aran eoTuiAl. Ochulaiiia, TOHAPANBIK WHTETpAlMsAFa JalbIHIBIKTHIH
TICUXOJIOTHSUIBIK-TIC/TArOTUKAIBIK ~ aCTIEKTUIepiH Oip JKaFblHAaH Kypajljgap MeH
OMICTEpAIH KUBIHTBIFBI, €KIHIIl JKarblHaH, ca0aK Ke3iHAe ICUXUKAIBIK
IPOILIECTEP/IIH  KOPIHICI peTiHAEe KapacThlpraH »JKeH. ATtam  eTUIreHICH,
IICUXOJIOTHSUIBIK-TISITarOTUKAIBIK  ToCLIAe Oenriai Oip >karmaiymap Oap, HAKTHI
alTKaHma, HMKEMIUIIK MEH JaFapuiap CTYACHTTIH JKEKe KAThICy TIPOLECiHae
naMunbl. bynm omapnaplH HOTHOKenepai Ooipkayra OoJaThIH KBI3METIH Taljgay
Ke31HJIe aHbIKTanaabl. butiM 6epy poOOTOTEXHUKACKIH OKBITY KE31HIE OCHI KbI3MET
ocipece aiikpiH kepinemi. Web of Science, Scopus MDPI, Ttasy mer emnmep
0a3achIHBIH JKaHA KO3JICPiH, COHIa-aK OCBl Mocesie OOMBIHINA OTAHJIBIK KaF TaiIbl
3epTTey Heri3iHAe Oonamak Gu3uka koHe nHHOopMaTHKa MyFaliMAEpiH OuTiM Oepy
pOOOTOTEXHUKACHIH  OKBITYyFa  JAlBIHAAYABIH  OPBIHABUIBIFBIHBIH ~ HETI3Ti
ANFBIIIAPTTAPbl 3epAeNeHl. byl anfbimmaprrap OChl 3€pTTEYAIH ©3CKTUIIrT MEH
YaKbITBUIBI 3€PTTEIYIH pacTabl.
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2. Moayabaik Tacia koHTekcTingae XKOO-aa 6ijniMm Oepy podOTOTEXHUKACHIH
OKBITY JAICTEMECIHIH epeKIIeiri

2.1. bosamaxk ¢u3suka koHe wuHPOPMATHKa TAHI  MyFajdiMaepiH
podoToTeXHUKaAaH 0i1iM Oepyre gasipjayAblH daicTeMeci

KOO-na  Oumim  Oepy  pOOOTOTEXHUKACBIH  OKBITY  9JICTEMEcC
muprIaHabpIpyFa, aKMmapaTThIK-KOMMYHUKAIMSIIBIK TEXHOJIOTHSIIApFa, KacaHIbI
MHTEJUIEKTT1 €HTI3y cajachlH KEHEUTyre, oJIeMIIK YypJicTepre OaillaHbICThl Te3
©3rePeTiH CHIPTKBI aTpulOyTTapra YTKbIp kKayanm Oepyl Tuic Kabar OoJbIn
TaObLIAIbI. OTtaHbIK KOO OarmapiamManapbiHaa ouTiM oepy
pPOOOTOTEXHUKACHIHBIH, KATHICYBIMEH IlIaMaMeH OH JKbUI 1iHAe Oenruil Oip
ToxipuOe xuHakTanbl, OKy Kypajigapbl LIbIFapbUIIbl, COHbIMEH Oipre Ou1iM Oepy
POOOTOTEXHUKACKI MYFAIIMJIEPIH Aaspiay Macesieci ©3eKTi OoJbll Kajna Oeperl,
THICIHIIIE, OCHI TIOH/I1 OKBITY 9/IICTEMEC] ©31HIH OJIaH dpi JaMybl MEH JJaMybIH TaJiar
ereql. bynm  MocenmeHIH ©3€KTUIIN  FBUIBIMU-TEXHUKAIBIK TMPOTPECKE KOHE
POOOTOTEXHUKAHBIH FBUIBIM pETiHIE ol Je Oeiipecmu OutiM Oepy mieHOepiH/E,
COHJIali-aK OHBIH HMHTETPAIUsIChl MEH ITOHAPAJIBIK MAceJeepi, jKaHa BIKIANI €Ty
cajamapblHa OalIaHBICTBL. OJICTEMENIK JKOHE OMIUPHUKAIBIK CHUIIATTAFbI
macenenep Scopus, WoS, MDPI sxypnanmapbiHga OeJCeHII TaJKbLJIaHAJIbI,
oJlapabeiH Tanaaybl OChl )KYMBICTBIH allJIbIHFBI O6iriHAe YChIHBUIFaH. butiM Gepy
POOOTOTEXHUKACKI dJ1T MIHJIETTI MOHAEP MOpPTEeOECiHe €HIeH >KOK, COHJBIKTaH Ja
oZliCTEMENIIK  Mocesieep JKeKe Mocelielep MeH mnpobiemManap IIeHOepiHe
TaJKbUIaHYbl MYMKIH.

O3nepiniz  Outerinaed, OuTiM Oepy oOpTAachIHAA HAKThl aKMapaTThIK
TEXHOJIOTUSHBIH OO0yl OUTIM Oepy MapaJurMachlHBIH ©3repyiHe OKeIMEH/Il.
CoHpaii-ak, OuTiM OepydiH >KaHa TEXHOJIOTHSJIAPBI TOJIBIK €MeC KoHE MYMKIH
emec. KyH calibiH xaHa OUTIM Oepy TEXHOJOTHSIAphl O31pJCHIN, KOJIAaHBLIAIBI.
Mpeicanbl, Kazipri yakbITTa ToOJIOTpaMMaliapAbl Kypy THEpPCIEeKTHUBAIbI OOJIBIM
TaOBIIAABl KOHE OHBI OUTIM Oepyle BUPTYyalabl HEMECe KEHEUTUITeH IIbIHABIK
TEXHOJIOTHSICHIHBIH OOJIiri peTiHAe manigananyra Oonansl. bimiM OepymiH COHFBI
TEXHOJIOTUSIAPHl KAKETTI O11iM Oepy THIMAUTITiHE KOJ KEeTKi3y YIIIH e3repTilyi,
KaAHAPTBUTYbl HeMece KaklTa jxko0anmaHysl MYMKiH. JKyHeHIH KOJJTaHBICTAFbI
KOMITOHEHTTEPIH €H KaKChl OajamManiapMeH aybICTBIpyFa HEMECe TEXHOJIOTHSIIBIK
KETICTIKTEp eceOiHeH KaOBUIJAaHATHIH 1C-KUMBULIAPJABIH JKEASAIri, camaibl
ipiKTey, KOWBUIFAaH MaKCATTapAbIH OPBIHIBUIBIFBI APKACKIHIA KaKcapTyFa Ooaibl.
ConbiMeH, ockiHzal xyienepain O0ipi Kobayashi T. [105] tanmanran kint cesuep
Herizigge Ooutim anymbira Wikibooks, YouTube, Twitter, 131ey xyiienepi CUSKTBI
OpTYpJIi MHTEPHET-PECypCTapAaH >XWHAIFAH KOI KBhIPIbl aKMapaTThl YCHIHAJBI.
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Kyiie wHerizsiHeH OuliM Oepy Ma3MyHbIH HWHTEIUIEKTYalJbl KeIl  KbIPJIbI
KYPacCThIPYIIbI OOJIBIT TaObLIAIbI.

Smart 6u1iM Oepy KypbUIBIMBI aKbUIIbI OUTIM Oepy »KylenepiH kodanayra
HYCKayJbIK Oosia anajabl. KypbUIbIM OKBITY HOTHIKEJEpIHE KOJI KETKI3Yy YILUiH
MeJaroTUKaIblK TOCUIAI J>KOHE aKMapaTThlK TEeXHOJIOTHSJIAPABIH KeJiCUIreH
YKUBIHTBIFBIH JIYPBIC NTAljaaHy YIIiH HEer13 KypyFa OarbITTanFaH. TeXHOJIOTUSHBIH
KApKBIH/IbI IaMYbl asgChIHIIa 9ICTEMENIK OWUJIBIH apTTa Kalybl ce3ci3. COHIBIKTaH
013 63 )KYMBICBIMBI3]Ia JKaKbIH apaja €cKipyl MyMKIH HaKThl MOJEJIb/Il €MeC, Y3aK
Mep3iM/JIl IEPCIEKTUBRAIa KaKeTTl OipKatap mapaJurMaHbl YChIHAMBI3: KE3EHIED,
TYXXBbIpbIMJIaMaliap, 9AICTep, MPUHIUINTEP, KOMIIOHEHTTEp. bysi yChIHBICTapAbI
OKBITYIIBIIAP CTYACHTTEP/l 9AICTEMENIK naspiay, ¢u3uka MEeH poOOTOTEXHUKA,
COHJai-ak MHpOpMAaTHKAa MEH pOOOTOTEXHUKA apachblHAAFbl  MOHAPAIBIK
OaillaHbICTap/Ibl JKOCHApiiay >KOHE JaMbITy KOHTEKCTIHJAE TMaiijanaHa ajajibl.
Po6oTOTEXHUKANBIK ~ DKCIEPUMEHTTEP  MEH  MOHapaiblK  OailllaHbICTapIbl
CTyJIeHTTep ¢u3uKa *oHe MH(popmMaTHMKa OOMBIHILIA MENaroruKajIblK MPAKTUKAIA
XKy3ere acbipAbl. bysl mapTt Herisri moHjaep YuUIiH KeAepri eMec, poOOTOTEXHHKA
OOWBIHINIA JaFAbLIAp/bl ChIHAY JKOHE CBhIHAKTAH OTKI3y VIIIH MaHbI3Abl LIapT
OoJtaIbl.

Cypert 7- CTyneHTTEp/IiH Ie1aroruKaiblK MmpakTuKackiHaa TiR MoOmmbai
KOCBIMITIACHIHBIH, alipOOaIHsIChI

OcCBl  CTYOEHTTEpHAiH TEAarOTHKANBIK MpPAaKTUKAChIHA >kKaHa ¢dopMarTa
TICUXOJIOTUSITBIK-TIE AT OTMKAJIBIK KOHE 9J[ICTEMENTIK JabIHIBIK OJIAPIBIH OOJamraK

67



KociOM KbI3METIHE BIHFAMNIbl KIpYIHIH IIAapThl Oo0jbin TaObutanbl. Ockuiaiiiia,
MeJarorukajgblK — TNpaKTUKaga  CTyJCeHTTep  Oip  JKaFblHaH  IMOHAPAIBIK
OalimaHbBICTap/Ibl €pKIH JKY3€re achIpibl, €KIHII >XaFblHaH, POOOTOTEXHUKAJBIK
HKCIIEPUMEHTTEP/I1 TIKEJEeH MEKTEeNl OpTAachlHAAa KOCY JaF/bUIapbIH KETUIIIp .
CryneHTTepAl oAICTEMENIK aaspiay, OJIapJblH KOCiOM MallbIHIBIFBIHBIH COHFBI
KE3€H1 pEeTIHJE TMOHJAEP/l OKBITY OJIICTEMECI MEH >KOCHApJibl IeJaroruKaIbiK
npakTuka OoibIHIIA cabakTap TMpPOLECIHAE KYpyl MYMKIH. OICTEMEIIK
JAUBIHJIBIKTBIH HOTHXKECl peTiHAe 013 YCBhIHFaH 9MICTEMENIK AaFAbUIapAblH 1K1
KYPBUIBIMBIHA CYHEHE OTBIPBIN, OJ OKBITYIIBI EHTI3reH opOip TYXKBIphIMIaMa
HEMEcCe TO3MIMS CTYACHTTIH ©OTKEH TOXKIPUOECIHIH KYpPBUIBIMBIH  KaiiTa
KYpaThIH/Iail 'KOHE OHBIH MaFbIHaJIbl OalaHbIcTaphl OosalmiakTa Oojariak Kociou
naijaiany >karJaigapbIMEH KHUBLIBICATBIHIANH ETINM KY3€re achIPhUTybl KEpPEK.
CoHbIMEH Karap, CTYJASHTTEPMIIH ©3iHJIK JKYMBICHI YJIKEH MaHBI3fa He, OHJa
CTYJICHTTEP YCHIHBUIFAH KOITEreH HYCKaJIapJaH OHTAWJIbI KOJANIBl HKOHE KaXKeTTi
pecypcTap MEeH 9ICTep i TaH Ay Ikl YUPEHY1 KEpeK.

ConbiMeH, 013 YCBIHFaH OJICTEME >KHBIHTBIFBI, TYXKbIpbIMJaMaiap MCEH
ChIHQJIFAH OJICTEP MEH KOMIIOHEHTTED >KUBIHTBIFBI PETiHIE 0i13re poOOTOTEXHUKA
MEH WHHOBAIMSUIBIK TPOLIECTEP/iH JaMy TeHACHIMsIapbiHA OaIaHBICTHI O1TIM
Oepy TeXHOJOTHSIApBhIH kobaymayra Oamama Oonbim  KepiHeni. OKBITYIBIH
oficTeMeNiK >Kyheci meHOepiHaeri OuTiM Oepy TEXHOJOTHUSICHIHBIH KYPBUIBIMBI
KOWbUTFaH OuIiM Oepy MakcaTbiHAa OalIaHBICTBI KOITEereH (akTopiiapMeH
aHBIKTAJIA bl )KOHE OFaH MBIHAJIAP Kipe/Ii:

- OuriM anmymbUIapAbIH  KY3BIPETTEPIHIH OacTanmkpl JCHTEHiHE Tajjay
KYPTi3UIeTiH KY3bIPETTI-MaKCaTThl KE3€H, OJIapMEH OIpJiecin KaJbITaCThIPhLIATHIH
KY3bIPETTEP KUBIHTHIFBI TaH1aJIa]IbI;

- YATUIIK  OKY JKOCHapJiaphlH, KOCINTIK JaspiayJblH YJITUIK  OKY
OarmapiaManapbiH, OUTIM  amyIIbUTAPABIH ~ MYMKIHIIKTEPiH, FBUIBIM  MEH
TEXHOJIOTHSIIAP bl TAMBITYIBIH Ka31pTi 3aMaHFbl YPIICTEPIH €CKEePE OTHIPHII, OLTIM
O0epy Ma3MyHBIH IpiKT€y, COHJai-aK OHBbl OKYy MaTepUajblH WUIepy JIOTMKAChIHA
colikec OKBITY OarmapiamMachiHa KYPACTBIPY JKYPri3UIeTiH Ma3MYH/IbI KE3€H;

- OKy MaTepuajblHbIH MAaKCaThlHa, MAa3MYHBIHA COWKEC OJICTEMENTIK
cydiemenaeyni o31ipieuTiH XKoHE OKBITY KYpalJapblH IPIKTEY HEMeEce Oapbl
aCmanThIK JUAAKTUKAIBIK KypalJapMeH jKacay OpbIHAAIATHIH JKOHE JKyheae opoip
TaKBIPBITITHIK OJIOKTHIH MAa3MYHBIH KaJIBIMITACTBHIPATHIH 9ICTEMEITIK KE3€H;

- JIMarHOCTHKA KYHUECIH KoHE dpOip TaKbIPHIMTHIK OJIOKKA OaKbLIAYy-6JIIIIey
MaTepuanapblH d3IpJied OTBIPBIN, KOWBUIFAH MakcaTTapra KOJ KETKI3YIl
Oarayay/ibl )Ky3ere achIpaThiH Oaraiay-TuarHOCTHKAIBIK Ke3eH [14].

68



Enpneri xxoHe anemzaeri poOOTOTEXHUKAHbI OKBITY KaraibiHa 013 KYpri3reH
capanTaMa HOTHXKEC1 KOpPCEeTKEHJIel, pOOOTOTEXHUKAHBI OKBITY SIICTEMECIH KYpPY
Ke31HJe aBTopJyiap OuTiM Oepy TEXHOJOTUACHIH KOJIJaHOal »kacail alMaiiibl, O1pak,
Ou1iM Oepy poOOTOTEXHUKACKI OJIAp/IbIH 3€PTTEYJIEPIHJIC MEeIaroruKajblK xo0anay
oOBEeKTIC1 PpEeTIHAE TOJBIK mMainananpuiMarad. COHABIKTaH, pPOOOTOTEXHHUKA
OOWBIHIIIA OKYy MaTepHaJIbIH 931pJiey TEXHOJOTUACHIH TONBIK KaMTyaa OutiM Oepy
TEXHOJIOTUSACHIH pPOOOTOTEXHUKA OOMBIHIIA OKBITY HOTHUXKECIHE KOJ JKETKI3Yy YIIH
NeJarorukangblk — kobOanmay  OOBEKTICI — peTiHAe — MaijanaHy  KaKeTTLIIrl
TYBIHAAUTBIHBI ~ AHBIK, OI3[1IH 3€pTTeyIMi3 OChl Macejere OarbITTalFaH.

Po6oroTexHuka OoMbIHIIA OUIIM Oepy TEXHOJOTHSCHIH 3Ko00anay ocChl
cajajarbl capanTaMaliblK OUTIM MEH IICIIMAEP/l KaMTUTBIH KaTaH JIOTHKAJIBIK
JOMEKTUTIKTI KaKeT €Te/l, OHbI IUMPIBIK TEXHOJOTHIIAP/IbIH KOMETIMEH JKY3€ere
acelpyra Oomanpl. bimiM Oepyain mudpabik TpaHchopMmaiuiacsl mpodaeMachiHa
E.bl.bunaiioexo [6], T.O. Baneikbaes [7], B. B. I'punmikyn sxone T1.6. [8],
XK. K. HypbGekoBa [178] xoHe Oacka FaimbIMAapAbIH 3€pTTEYJepl apHaJFaH.
XKymbictapaa udpIiblk TpaHchOpMaIIUs XKOFaphl OKY OPBIHIAPHI YIIIH €H KOFaphI
CTpaTeTHsUIBIK JICHTeMmeri 0acThl MIHJETKE alHajJaThIHBI aTan KepCeTUIreH.
Hudpnauaeipy XKOO-HBIH KalMbl 1aMyblHa 1prefi IeHreiae 6ap npoodiaemanapabl
mienry petiHae uHrterpanusuianrad. CoHpal-ak [UQPIaHIBIPY KOFapbl OKY
OpPBIHJAPBIHBIH OCHIHIH apTTHIPY, OJapAbIH XaJdbIKApalblK JCHrehe KOpiHYiH
apTThIpy, KOFaMJaFbl POJTiH KEHENTY JKOHE HBIFANTY YIIIH jKaHa MYMKIHIIKTEP MEH
OpeKeT eTy canaJapbiH jkacaiael. llemarorukanblk au3aiiH  yIIiH HQPIBIK
TEXHOJIOTHUSIApIbl KOJAaHy OipHeIle XyMbIcTapaa KapacTelpsliabl. [lemaroruka
FRUTBIMIAPBIHBIH  ToKTOpel . III. Marpoc [179] Oacrtaran rajpIMIap TOOBI
MeKkTenTe OuriM Oepy ymiiH wuHpOpMaTHKa cabaKTapbIHBIH KYHECIH KYpy
Oarmapiaamacein skacanel. Conpaii-ak, mpogeccop XK. K. Hypb6ekosa [180]
OactaraH franpIMaap TpadTap TEOPHUACHIH KOJJAAaHA OTBHIPHII OKY KypPCTapbIHBIH
Ma3MYHBIH >KOOajlayFa MYMKIHIIK OepeTiH OarmapiamMaiblK KamTamachl3 €Tyl
ozipieni. byn >KyMpIcTa OKy TMOHIHIH Ma3MyHBI KYPaCTHIPBUIANIBI >KOHE OHBIH
aKmapaTThIK MOJIE KypbUTaibl. 3epTTEy TeK OKYy Ma3MYHBIH KYpacThIpy CajlaChlH
KaMTBIJIBI, OIipaKk CcoFaH KapaMacTaH OKy TpOIeciH Kypyaa UQPIBIK
TEXHOJIOTHSIIAPABl KOJIJIAaHY KaKETTLIIriH Kepcereni. PobOoTtoTexHuka OOWMBIHIIA
OimiM Oepy TeXHOJIOTHSUIAPBIH Kobanay yIniH, OaFaapiaMaiblK KaMTaMachi3 €Tyl
93ipyiey Ma3MYHHBIH MTOHAPAJBIK MOHIH €CKepE OTHIPHIMN, negarorukansik XKOO-Fa
KAaTBICTBI OiTiM Oepy pOOOTOTEXHHKACHIH OKBITY MAa3MYHBIH KYPAaCTHIPYIbBIbI,
POOOTOTEXHUKAHBI OKBITY/IBIH UAUKAJIIBIK )KYWECIHIH 9JIICIH KYHeney/i Tajan eTei
[14].
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KoMmoHeHTTep peTiHle NenarorukajiblK NpPOLECTIH CyObeKTuiepl, OuliM
O0epy Ma3MyHBbI, 9ficTepl MeH ¢opmanapbl KOHE MaTepUaNAbIK 0a3za (Kypajijaap)
6onabl. CoHbIMEH KaTap, Oosamiak MH(OpMATHKA KoHE (PU3MKA MYFaIIMAEpIHIH
KbI3METIHIH €peKILIEeNIriHe CYHeHe OTHIPhIN, 013 pPOOOTOTEXHUKA MyFaliMaepi
peTiHAe OJIapAblH KOCIOM KY3BIPETTUIIK KOMIIOHEHTTEpIH O6JeK KOpCEeTTIK:
MOTHBAITUSIIBIK, MAKCATTBI, JKEKE KOHE Ma3MYH/IbI-OMePaIUsIIbIK.

AJaMHBIH MIHE3-KYJIKbIH 0acKapaThlH TCHUXO(PU3HOJIOTUSIBIK MPOLECC
peTiHe MOTUBAIIMS MaHbI3bl KOMIIOHEHTTEPAIH Oip1 O0Jbin TaObUTaAbl. by oKy-
TAHBIMJIBIK, OJICYMETTIK, TICUXOJOTHSJIBIK JKOHE ©Oacka Ja MOTHBTCPMCH
OailJIaHBICTBI MOTUBTEP/IIH KEH ayKbIMBI.

Maxcammuor xomnowenm Oonamax OKy-TOpOHWE >KYMBICHIH KY3€Te achIpy
YUIIH ~ MYFalIMHIH  KbI3METIH  KypbUIbIMJayMeH  OainaHbicThl.  Makcar
TYKbIpBIMIaMaiapbl TOMEH/IET )KYMBICTa KapacThIPbLIAIbI.

JKeke xomnomenm. backamapMeH KaTap jkoOanay KoHE pPeQIICKCHSITBIK
KbI3MeTIieH OaimanbicThl. JKoOanmay KOMIIOHEHT!I OCBI JKYMBICTBIH E€KIHIII
TapayblH/Ia J1a KapacThIpblUIraH. PeeKkcHusibIK KbI3METTI aTan eTeTiH 00Jicak, O
CTYJICHTTEP/IIH OKBLJIATBIHHBIH MOHIH, KYHBUIBIFBIH, CEOCI KOHE CallJapblH TaHy
XKoHE TYCiHyi. Pediekcuss — o3 TYCIHINH KaJBINTACTHIPY, ©31H-031 TaHy KoHE
Tyciny. Pednekcusga amam o3 OpeKkeTTepiH, ocipece OWlay OpeKeTTepiH
OakpuIaliabel skoHe Oaranaipl. COHIBIKTaH, OUTIM amylibl OPBIHAANUTHIH OapJIbIK
opeKeTTepiH HeTi3l peduiekcus 00Jybl KEPEK: OChUIalIa 01 OapJIbIK Macemeaep i
TEpEeH TYCIHE1 KoHE OJap/Abl IICIIyTre ThIpbicaabl. Peduiekcusiibik 611iM aaMHBIH
©31HE JIeTeH KaKETTUIITiH apTThIpajbl, OoWjay KaOLIETIH apTThIPAJbl, 1C-OpEKETIH
TY3eTy KaOUIeTiH JaMbITaibl. bomamak mMyramiMaepaiH KociOM Ky3bIPETTUIITHIH
Ma3MYHIbI-ONIEPAIUSIIBIK KOMIIOHCHT1 TaHBIMIBIK OEJICeHAUTIKTIH apKachIHaa
TIOHIIK ic-opekeT HET131H/1e KaJIbIIITacaIbl.
biznin xarmaiima MOIYNIBIIK TOCIT MOCEJICHIH IOHAPABIK CHIIAThIHA, COHJIAai-aK
OKy-TopOMe mpolleciHiH OapiIbIK KOMIIOHCHTTEpPIH e3apa OaillaHbICTBHIPAThIH,
OpTaNBIK NUIAKTUKAIBIK KaTErOpUsUIapAbIH Oipi peTiHAe Heri3nenreH, OutiM Oepy
MpoLIeCiH OacKapylblH MaKcaTTapblH, Ma3MYHBIH JKOHE OMICTEpPIH ©3TrepTyi
Kamtuabl.  Ocputaifma, Oy Oi3miH 3epTTEyIMI3iH JKOCTapbhIMEH OalIaHBICTHI,
OHBIH FBUIBIMH HOTIIKEC1 TEJarorvKajblK MPOIECTIH HOTHIKECIHAC aJIbIHIbI.
Maman naspiayabiH OYKiT )KyHeCiHIH KajIbl 0aFbIThl MaKCATTap bl TYPHIC KOIOFa
OailIaHBICTHI €KeH1 OemnTii.

Ocel 3epTTeyniH MakcatbiHa cyheHne oTwipein, JKOO-gma Oirim  Oepy
POOOTOTEXHUKACBHIH OKBITY 9JIICTEMECIHIH €pEKILEeNIriHe FhUIBIMU Heri3ieMe Oepy
KoHe Oounamiak (u3uka xkoHe HHPOpPMATHKA MYFalIMIEPIH POOOTOTEXHUKAHBI
OKBITYFa JTalbIHAAYAa OKBITYbl YUBIMIACTHIPY 9/IICTEMECIH iCKE achIpy KYMBICTA
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¢H aJIbIMEH OKY MaKcaTTapbIHBIH TaKCOHOMUSCBHIHA Ha3ap aynmapbiiaabl. Bloom
B.S. [181] »eTekumiairiMeH aMepuKaHIbIK TICHXO0JOrTap MEH TOpOHUeIIiiep ToObI
93ipJIeTeH OKY MaKCaTTapbIHBIH TaKCOHOMHSCHI TYKBIPBIMIAMAacChl HETI3Ti OOJIBII
TabbaAbl. OHBIH MOAU(UKALMAIAPHI, COHAAN-aK TaKCOHOMMsUIAphl Oemrii.
Gerlach V., Sullivan A. [182], De Block A. [183], Guilford J. P. [184], Gagne P.
M., [185], Merrill M. D. [186]. baym TakCOHOMUSCHI — Teaaror-rajabIMaap MEH
MPaKTUK-MYFaJIIMJIEp apacbIHAa TaHbIMaJ OKY MakKcaTTapbIH KyHeneyniH Oipi. On
TOJILIK OOJIBINT TAaOBUTAJbI JKOHE TOPT KAaFUJATKa HETI3JENTeH: NPAKMUKAIbIK
Oazvlm, NCUXOLOSUANBIK, TOSUKATBIK, 00bEeKMUGMINIK KOHE CTYACHTTEPIIH OKY ic-
OpPEKeTIHIH  OopTYpJl  cajajapblH  KaMTHABbI:  KOTHUTUBTI,  a(dEKTUBTI,
ncuxomortopisik. Guilford J. P. [184] mozeni ne moHapasblK OimiM Oepy KoHE
OailylaHbIC JICHIeHiHAC OKBITYIBI 3€PTTCY TYPFBICHIHAH KBI3BIKTBI, OIpaK >KajIbl
NPAKTUKAIBIK KOJJaHy YIIIH eTe KUbIH 00abl. COHBIMEH KaTap, OJ jkKoHE Oacka
TaKCOHOMMsUTAp apackiHaa Oenrium Oip OailaHbic TeH KaybIMAACTBHIK Oap.
Conbimven, Guilford J. P. nmern Bloom B.S. oky makcaTTapblHBIH HepapXusuiapbl
apachlHIarbl  KOPpENSIMs  OJapAblH  yKcacTbiFbiH — kepcetTi  [187].  Ochbl
NPHUHIMIITEPI €CKEePEe OTHIPHIN, OKY MaKCaTTapPbIHBIH TaKCOHOMHMSCHI KacallJibl,
OHBIH TaHBIMJIBIK cajachl Kelieci anThl JEHreuWre we: OuTiM, TYCiHY, KOJIaHy,
Tannay, cuHTe3 xoHe Oaramay. lllapTchi3 apThIKIIBUIBIKTapMEH KaTap, biaym
TaKCOHOMMSCHI KeiOip kemmrurikrepai atanm etTefal. CoOHBIMEH, KOTHUTHBTI
cajajiarbl OKy MaKCaTTapblH >KYHeNey/l Tanan €TeTiH TaKCOHOMUSIAa KOTHUTHUBTI
KYPBUIBIMHBIH 631 KaObL1ay, ecTe cakTay, oiay, TYHCIK oHe 0acKa MpoIecTep
JeHrerinae aHblK KepcerimMmeiai. OKy MakcaTTapbIHBIH OPTYPil JICHreuepiHae
KateropusuiapaplH  Oenrimi  Oip KaWTalmaHybl OaifKanajabl, MbICAIbl, TYCIHY
JIEHIeHIHIEr1 SKCTPAIOJIAIU KaTeropuschl KeOiHece YFBIMIAPIbI KOJJIaHy
KareropusiiappiHa coiikec kenemi. "Kommany — Tammay — cuHTE3" ciiTemeci
ONIApJBIH ~HMEpPapXUsiChl TYPFBICBIHAH KETKUIIKTI TYpAE KapacThIpblIMaraH.
Kenreren ceiHmBUIap yuiiH Oyn aeHrewsep Oipaedr Oonbin kepineni. OchbiFaH
OaitmanpicTl . Magec KoHE OHBIH OpiNTeCTepi TAaKCOHOMHUSHBIH Keleci
MOAU(PUKAIMSICHIH YCBIHIIBI: BilliM — TYCiHY —KOJIJaHy— Taljay— CHHTE3 )KOHE
Oaranmay. bmymMHBIH KaTaH mOMEKTI TaKCOHOMMSCHIHAH KaparaHia, . Manec
HUepapxuschl "KoJgaHy—Talgay—CHUHTE3" CIITEeMECiHAeT1 KaUIIbIIBIKThI KOS THIH
UKeMJII ~ TapMaKTaJifaH  KJIacCH(pUKAIIHS Oonmpim  TaOBLTANBI. brym
TAaKCOHOMMSICBIHBIH, KeHO1p chiHmIbUIapbl, Mbicanbl, P. Xopn (Horn R.), oHblH
KaJImbl CHUIATKAa W€ CKCHTIrH JKOHE HaKThl OJICTEMENIK  aCIeKTUIePaiH
EPEKIICITIKTePiH, aTan alTKaH/a, eCeNTep Il eIy JaFIbUTaPbIH KATBITACTHIPY/IbI
KOpPCETHNEUTIHAITIH artanm aWTagpl. OchlFaH OaiIaHBICTBI, OJIApFAa OKYIIbLIAPIbI
ecenTep/li MIemyre YHpeTy MpoleciHiae biayM TakCOHOMUSCHIH JKYy3ere achIpy
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aNTOPUTMI YCHIHBUIABL. MakcaT KOI TEOPHUSCHI MEH MPaKTUKAChl TYPFBICHIHAH
Oenruni 61p KeBBBIFYIIBUIBIK amepukanibiK Gerlach V., Sullivan A. [182] ycbinran
OKy MaKcaTTapblH XKIKTCYAiH TYIMHYCKAa TYXXbIphIMJaMachlHaH TYbIHIAAWIbl. Erep
brym 11k akpU1-0i1 9peKeTTepiHiH UepapXusicblHa cyiieHeTiH Oosca, onna Gerlach
V., Sullivan A. TakCOHOMHMSCHI OKY MIHE3-KWIKbl TY>KbIPbIMJIAMACbIHA, SIFHU
OKYIIbUIAp OKY IC-9peKeTl OapbIChIHAA OpPBIHAANTBHIH CBHIPTKBI IMpOIeaypaiapra
Herizgenred. OCbhIFaH CYWEHE OTBIPHIN, OJiap Kelieci ACHTCUJIEPICH TYPAThIH OKY
MaKCaTTaphIHBIH TAKCOHOMMSCHIH VCHIHIBI: COHMKECTEHIIpYy, aray, CHIIaTTay,
kobamay, okyieney. AunablHFBUIapAaH — adsipMmamibuibirbl, De  Block A,
MaKCaTTapblHBIH HEPApPXUsIChl OKBITYIIBIHBIH IC-OPEKETIHE KOHE KEHICTIKTIK
monenbre Herismearen [183]. De Block A. TakCOHOMUSCBIHAAFBI OKY
MaKCaTTapPbIHBIH OPTYPJIi KOMOWHAIMSUIAPBIHBIH CaHbl 72 MOJIU(DUKAIUSHBI
Kypaiapl, OyJ OHBbl MPaKTUKAJIBIK TYPFBIJAH KOJJAHy YIIIH  Keuoip
KOJIANChI3IBIKTap bl OUITIpe .

OxymiblIapablH =~ MHTCIICKTYaIbl  KAOUTIETTepiH  KaJbINTACTBIPY KOHE
JaMBITYy MaKCaTTapbIHBIH €H TaHbIMall TakcoHomwusicel - Guilford J. P. [184] Oy
013 YIIIiH MMOHAPAJIBIK TaChIMAJIJIay YKOHE OaiJIaHbIC ICHTeWiH/Ie OKBITY Il TaHAay/1a
memrymi  Oonnapl; [eixkH-Meppuiil  TaKCOHOMUSICBIHIA CTYACHTTEPIIH OKY-
TAHBIMJIBIK 1C-OPEKETIHIH OpTYpJi cajajiapblH OIpIKTIpyre opeKeT >KacaliJIbl:
KOTHUTHBTI, ap(EKTUBTI KOHE MCHUXOMOTOPIIBI. XKanmel, KapacTeIpbUIFaH
TAaKCOHOMUSUIAp KOITereH opTak oaneMmeHTtrepre wue. OnapasiH  Keilbipeynepi
HEFYPJIBIM KeHipek KapacTeipbutiran (Mbicanbl, De Block A. [183] xone Guilford J.
P. [184] rtakcoHomusimapsl), Oackamapbl uHTerpatuBTi (I'efimkH — Meppuini
TakCOHOMUSCHI). Omap MyFamiMre o3iHIH MaKCaTThl IC-OPEKETI MPOLECiH/e
OacTamkpl O3ULMSUIAPBI Oenrineyre, )Keke ToXKIPpUOCSHI, OKBITYIbIH Kalaybl MEH
CTHJIIH KOpCETEeTIH aBTOPJBIK TaKCOHOMHSHBI JaMbITyga ©Oactama MeEH
MEeJarOTUKaIblK  IIBIFAPMAIIBUIBIKTEL  KOpPCETyre MYMKIHAIK Oepemi. bizniH
OWBIMBI3IIA, OCHI JKOHE OacKalapAblH HETI3r1 JKadmbl KEeMIIUIri — OyKial
TaKCOHOMHS ">KYMBIC ICTEHTIH" JKYHeNiK MakcaTThlH OoiMaybl. backamia
alTKaHga, MakcaTTap TAKCOHOMUSCHIH JaMBITy TIPOLECIHIH aAbIHIa >KYHEIiK
MakcaT TYKBIPBIMIAJIFaH MakcarTap arambliH (HeMece MHpaMHJIaHbl) jxobanmay
kepek (Llpipkyn WM. [188]). XKyitenmik Ttocinm asceiHAa 013 aram Topi3mi
UuepapXusuIbIK KYpbUTbIMIEI (CypeT 8) KOJTaH IbIK:
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Herisri
DJIEMEHT

1-mn
HUEPaAPXUSIIBIK
JIeHrei

2-111
HepapXHUsITBIK
IeHrei

3- i
HepapXHUsITBIK
IeHrei

HakTsbl cabak TypIiiepiHiH *KeJesl 0Ky MaKCcaTTaphl

v

v

O111M, OUTIK JKoHE
JIaF 16l

OHJIay oneparusaapbl

TaHBIMIBIK JKOHE
KOC10M KBI3METTIH
GyHKIUSATAPHI,
Tociaepi

[ToHHIH OKY MakcaTTapbl

OKY IOHIHIH Ma3MYHBI
MEH epeKIIeNiri

KeIeHai
MATAKTUKAJIBIK MaKcaT

Bapabsixk Mogymbaik
OarmapiiaMaHbl iCKe
aceIpy

OKBITy,Z[BIH JKAJIIIBI I€AArOrukKajJiblK MaKCaTTapbl

|

!

MaMAaHHBIH
OUTIKTUIIK

CUTIATTAMACHKI

[IOH/IK KOHE Kocionu
OLTIM

}

TYJIFAHBIH JaFbLIaphbl
MEH KacHeTTepi

Cyper 8- JKylienik Toci asChIHAa HePAPXUSIIBIK KYPBLITBIM

XKyite oHBIH Kypamaac O6NIKTepiHIH axplpamMac Oipiirin Ourmipei.

XKylieHiH KOMIIOHEHTTEpi XKyiere TyracTall OaFblHaJbl, COHBIMEH Oipre oJsap

CaJIBICTBIPMAJIbl ©31H/IIK OPEKETICH CUIAaTTaNlaibl. BapibIK CHIPTKBI *KarbIHAH KYiie

Oipryrac petiHae opeker erenl. JKyiennik Ke3Kapac TYPFBICBIHAH Ke€3-KeJIreH
KbI3METTEIl COTTUIIK OHBIH KYHEIUIIrT HEFYpJIbIM JKOFapbl 0o0Jica, COFYpPJIbIM
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pikTEMan [189]. Tlemarorukana, e3mepiHi3 OUICTIHIACH, XKYHeIl TOCUIII KOJIIAAHY
"memarorukanslk Kyie", "e3zapa opekerrecy", "TYTacThIK'CHUAKTBI YFBIMIAPIbIH
naiiia OoJyblHa OoKeyli. bi3AiH 3epTTeyiMi3jie, SpUHE, MaKcaT IMeJaroruKaibiK
MPOLECTIH >KyHenik Qakropsl perinae Oonnbl. KemeHali MakcaTka colikec
OKBITYJIBIH Ma3MYHBI J1a KaiiTa KapanaJbl: HHTETPAIMUIBIK KOHE JKeKEe MaKcarTap
OHbl  KYPBUIBIMAAYJbl JKoHE OuliM Oepy Ma3MyHbIH YHBIMJACTBIPYIbIH
KOJIJTAaHBICTAFbl KPUTEPUIATICPI MEH KaFuAaTTapblHA COMKEC MOAYNbAEPIC YCHIHYIbI
aHbIKTal bl [legarorukansik 9eOMeTTepie OKBITY Ma3MYHBIHBIH MPOOIeMachiHa
KenrTereH 3eprreynepae kexin oeneni: M. . Jlepuep [190], M. H. Ckatkun [191],
C. A. Nanopunckuit [192] xone 1. 6. )Korapbl MeKTenTeri 0Ky Ma3MYHbBIHBIH
npoonemanapsein C.M. Apxanrenbck [193] amaasl, o1 )koFapel MeKTeNTe OoOJaMIaK,
JaMBITl KeJie JKaTKaH OHJIpiC MaMaHbl JalWbIHJANaThIHBIHA Ha3ap ayaapaibl. by
OKBITYJIBIH OO KamIbl Ma3MYHBIH TaHJayJabl FaHa €MeC, COHBIMEH Karap
MaMaHJapabl Y3AIKC13 )KOFapbl OKY OpHBIHAH KEHIHT1 KeTUIAIPY KYHeciH a3ipiey/ai
tanan eteni [187]. binim Gepy Ma3aMyHBIH ipikTey Oenriii Kputepuiliep OoibIHIIA
Kyprizineai, omapnabiH apaceiHga HO. K. baGanckuiinin [194] kenecinepni
KepceTe/l:

1. bimiM Ma3MyHBIHJIA OJIEYMETTIK TOHKIPUOEHIH HETi3T1 KOMIIOHEHTTEPIH,
OHBl KETUINIPY TNEPCIEeKTUBAJIAPbIH, JKEKE TYJIFaHbl JKAH-KAKThl JaMBITY
MIHJETTEPIH TYTacC KOPCETy KPUTEPHHi.

2. binim Oepy Ma3MyHBIHJIAFbl HETI3r1 KOHE MaHBI3AbI, SFHU €H KaXeTTi,
omMOe0art, mepcrneKTUBAIBIK AJIEMEHTTEP 1 TaHIay KPUTEPHHi.

3. binmim amymisutapbig skac epeKmeaikTepiHe COMKECTIK KPUTEPHitl.

4. AtanraH Ma3MyHJBl 3€plelieyre apHalfaH OKY >OcCMapbiHa OeIiHreH
YaKbITKA COMKECTIK KPUTECPHIAl.

5. barmapnamanapiblH Ma3MYHBIH KaJbIITACTHIPYABIH OTAHIBIK KOHE
XaJIBIKAPAJIBIK, TOXKIPHOECIH eCelKe ary KpUTECPHIAi.

6. OKy OpHBIHBIH KoJijla 0ap OKy-MaTepHaIJbIK JKOHE OJICTEMEIIiK
0a3achIHBIH Ma3MYHBIHA COMKECTIK KPUTEPHIAi.

Oky Ma3MyHBIH TaHjaay MpoOJeMachlHAaH KEWIH aTaJFaH Ma3MYH/IbI
KYpbUIBIM/IAY Mocelneci TybIHAaWael. by, ocipece, 0Ky Ma3MyHbIH aBTOHOM/IBI
MOAybAepre 067y MaHBI3IbI OOMBIT TAOBIIIATHIH MOAYIBAIK OKBITYFa KaTHICTHI.

Oxy MaTepualibiH KYPBUIBIM/IAYIBIH OPTYPIIL 9icTepi Oenrimi:
e JuMIaKkTHKAIBIK Matpuniaiap aaici (B. I1. becmanbko [195]);
e rpadrap Teopusicel (A. M. Coxop [196]);
e JUAAKTUKAIBIK OipaikTepai yikeity aaici (IT. M. Epauues [197]);
e wmoxynbaik Kypbutbic oaici (IT. FOnesuuene [198]);
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e OUIIMHIH KYPBUIBIMJIBIK KOHE KYHEeIIK O1pIiKTepiH OKIIayaay 9/1ici
(b. 1. Kopotsies).

Kasipri yakpITTa negarorukaiblK oJe0ueTTepAe MOIYJbIIK Oaraapiiamanap
(MB) mMeH Moaynbaepal KYpPYAbIH opTYpil TOCUIAEPIH Ke3aecTipyre Oonanabl. EH
KOIl TapajfaH — MoHapalblK TocUl. byn >karmaiina mMomynbAik Oarmapiiama Kes-
KEJITeH MaMaHABIKTBIH OPTAIbIK ITOHIHIH JIOTMKAIBIK KYPBUIBIMBIHBIH OaFaHbIHA
colikec Kaieimracanbl. Moayiabpaik OarmapiaMangap MEH MOIYJIbIEPAi KypyAarbl
oy tocinai M.A. Annenko [199], M. B. I'apees, C. U. Kynukos., Jlypko E. M.
[189] ycTanaasl. ApHaiibl MOHACP/I OKBITYAAFbl KHBIHIBIKTAP/Ibl KOPCETE OTBIPHII,
aBTOpJIap apHaibl Kadeapanap/biH OIPJIECKeH OpPEKETIMEH OKBITY MOAYJIbIEPiH
KYPYZBIH >K0JbIH Kepcerel. 3eprreyuiiep B. B. Kapnos nen M. H. KatxaHnoB ta
ockl OarbITTa X)yMbIc icteiai [200]. Moaynbaik 6arnapiamanap MEH MOIYJIbIEPIi
xobanayaeiH Tarbl 0ip Tocutin B.®. bamapun [201] ycbiHanbl. OHBIH MOIYJIBIIK
OarmapiiamMachl, GU3HKAHBI OKBITY Kelleci MOAYIbJACPICH TYPabl: MaKcaT MOJIYIII,
Ma3sMyH MOJyJi, Mpolecc MOAYyl (AMAAKTUKANBIK OJICTEp MEH Kypaiaap),
Oackapy wmoxayni, '"cesimaep MeH oimapnabl  arapty" Moayii  (OMBIH-CaybIK
MIHJETTepl, Tapuxu ¢akTiiep xoHe T.0.). by karmaina Monynpaik OarmapiamMa
MEH MOJYJIbJIEP TaHBIMJIBIK 1C-OPEKETTIH JOTUKACHI TYPFBICHIHAH jKacallaJIbl.

Moaynbai 93ipieyaeri MaHbI3Abl COT-OHBIH Ma3MYHBIH KOPHEKI, KOJIJaHyFa
BIHFAMJIBI TYpZi€ YChIHY. Moaynbai urepyaiH TaiMaurri Tek OKy aknapaThbIHBIH
TOJILIKTHIFbIHA FAHA €MeC, COHbIMEH Oipre OyJl aKmapaTThiH Kajlail KypbUIFaHbIHA
na  OalmaHbICTBI  OoOJajgbl. Op  FBUIBIM  aKMaparThl, OUIIMII  ©31HIIe
KaJIBINTACThIPaAbl. BUTIMII TYTacTHIPYIBIH Kejleci MojaeiabAepi Oap: JIOTHKAJIBIK
MOJIENb, OHIIPIC MoJieNi, pperManblK MOETb, CEMaHTHUKANBIK eIl MOICHI KoHE
T.0.. IIpoGaeManbIK-MOIYJIBAIK OKBITY TEOPUACHIHBIH aBTOpbl M. A. YomaHoB
[203] mpoOiieManblK »oHE MOAYJIBAIK OKBITYIbIH HWHTCTPAIlUSICHIHAH ajIbIHFaH
TUJAKTUKAIBIK ~ JKyiie "OoylamaK ~ MaMaHHBIH —~ KOCiOM  KY3BIPETTUIIrH
KJIBITITACTRIpyFa OarbITTaJFaH JKaHa OIpTyTac camara We OOJIBIIT KaHa KOoWMaw,
COHBIMEH  Karap, 'TyOka  peTiHae"  OHbl  KYPaWThIH  TEOPHSUIAPIBIH
apTHIKIIBUIBIKTAPEIH CiHIpreHiH" kepcetemi. COHBIMEH, MOAYJIBAIK OKBITYIBIH
TUIAKTUKAIBIK ~ JKyieci, 0acka JMIAKTUKAIBIK JKYHE  CHSKTBI,  JKaJIIbI
TUIAKTUKAIBIK TPUHIIMITEPMEH KPUTEPUHICPMEH OKYy MaKcaTTapblHa COWKeC
OKBITY Ma3MyHbIH oOamaynbl KamMTuUAbl. Moaynbaik —Oargapiiamanapibl
KoOanayablH OPTYPIl TOCUIAEpl KapacThIpblIaabl. ABTOHOMIBI MOMYJIBACPIIH
Ma3MYHBl OKBITY Ma3MYHBIH KYPBUIBIMJAY MPUHIMOTEPIH CaKTay HETi31Hae
KAJIBIMTacabl KOHE KOPHEKI TYpAE VCHIHBUIYBI KEpeK, JIHIaKTHKAIBIK
MaTepualiMeH, MpoOJieMalbIK >XKOHE KOJJAaHOanbl MIHJIETTEPMEH KaMTaMachi3
eTuTyl Kepek. MOAYNbIiK OKBITY TEOPHSCHI, KE3-KEJITEH IUIAKTHKAIBIK TCOPHSI
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CUSIKTBI, OHBIH JKaJIbl OAFBITHIH, MaKCATTapbIH, Ma3MYHBIH, TAHBIMJIBIK KbI3METTI
0acKapyasl YUBIMIACTRIPY TOCUIACPIH aHBIKTAUTHIH JUIAKTUKAIBIK MPUHITATITEPTE
Heriznenred. "OkpiTy npunnumi, aunakt B. WM. 3aressunckuit [204] nupakTinik
aHbIKTaMachl OOMBIHINA - OV KbI3MET HOpMasiaphbl, HYCKayJap, epexxenep TypiHjae
KOPCETUINEH, OKBITYIABIH MOHI, Ma3MVHBI, KYPBUIBIMBI, OHBIH 3aHJBUIBIKTAPHI
Typaisl OuriM". TlpuHUOMOTEP OKBITYABl FBUIBIMH Tajijaay HeEri3iHae Tyajsbl,
IUAaKTUKa OenruiereH OKy NPOLECIHIH 3aHJbUIBIKTAPhIHAH TYBIHAAUIBI KOHE
KaObUIIaHFaH OacTankpl TEOPUSUIBIK TY)KbIppIMJIaMara nga OaimaHpicTh. L.
Ongssuuene [198] xone M.A. YomanoB [203] keiibip mpuHmunTepai Oipriama
YJIKEHTY koHE KalTa KYpy TOCUIACPIH KOJJaHa OTBIPHIN, MPAKTUKAIBIK KOJJIaHY
OpbIHABI  OonbIm  KkepiHemi. OKy MaTepuaiblH KYPBUIBIMIAYABIH  OpTYpIi
TOCUIZIEpIHE KapaMacTaH, OJIapJibIH OapibiFbl OipAci MPUHIMITEPTe HETi3/IeNTeH.
OKpITY Ma3MYHBIH KYPBUIBIMIAY/IbIH KEJIEC1 MPUHIIMIITEP] KOPCETLIII:
e Herisri yFeiMaap MeH 9[IiCTEep/IiH aifHaIAChIH/Ia OKY MOHIHIH Ma3MYHBIH KYPY
PUHIIMITI.
e OKy MarepuaiblH YCBIHYIBIH J>KYHENUIrl MEH JIOTHKAJIBIK PETTLIIr
PUHIIMITI.
e Ma3MyHHBIH TYTACTBIFbl MEH MPAKTUKAJIBIK MAHBI3/IbUIBIFBI TPUHITHIII.
e OKy MarepuasblH KOPHEKI TYp/€ YChIHY MPUHIIMITI.
KypbuipiMaay NpUHIMITIHE COMKEC OKBITY HAKTHI JUAAKTUKAIIBIK MaKcaTTapra Koj
KETKIZyre apHaJIFaH MOAYJIbACP/IIH *KeKe (PYHKIIMOHANIBIFBI OOMBIHIIIA KYPbUIA/Ibl.
Monynb coHbiMeH Oipre akmapat OaHKi KOHE OHBI UTEpy OOMBIHIIA JICTEMEITIK
HYCKayJIbIK Ooibim  TaObutaabl. OcbiFaH OailIaHBICTBI MOJYJBIIH Ma3MYHBI
KYHEITUTIK, TYTaCTBIK, )KHHAKBI, aBTOHOMMS TaJanTapblHA COMKEC Kelyi Kepek.
MonaynbliK OKBITYABIH HpoO1emMansvlK npuHyuni, ©31CpiHi3 OLICTIHICH,
NCUXOJOTUSIIBIK - TIEJarOTMKANbIK 3aHIBUIBIKTBI KOPCETEIl, OFaH COUKec
mpoOeMalbIK >KaFaai, aKknapaTThl BU3yalu3alusuiay, KociOu »oHe KOJaaHOasbl
OarbIT CHUSKTHl BIHTATAHABIPYIIBI OaljaHBICTAp EHTI31ICe, OKY MAaTepHaJIbIH
WUTEPYIiH THIMIUIIr apTaabl. byl MPpUHIMI KeH MaFbIHAIBIK KYKTEMEHI KoTepe/i.
FoumeiMu  omeOuerrepe On  caHaimbl TEPCIEKTHBA, MOTHBAIUS, TaHBIMJIBIK
OesiceHaUTIK MpUHIHMI peTiHae TyciHmipineni. KepHekimik - Oy mpoOiieManbiK
MPUHIMNTI JKy3ere acelpynbiH Oip omici. M. A. YomanoBteiH [203] mikipiHie,
sapuayusa NPUHYURI OKBHITY Ma3MYHBIHBIH JEHTCHIIIK capallaHyblH KaMTaMachl3
eTyre, COHAA-aK MOIYJBAIK OargapiiaMaHbIH OPTYPJi HYCKaJapbl OOWBIHIIA:
TOJIBIK, KBICKAPTBHUIFAH HEMECE TEPEHJAETUITCH KeKe UIrepiiey KapKbIHBI YIIiH
OuTIM anymibUIapFa >KaFjgail Jkacayra OarbITTainraH. bi3 OChl JIMAAKTHKAJIBIK
MPUHIMIITIH Ma3MYHbIH KEHEUTY KaxkeT aen caHaiiMbl3. bopucosa H.B., Ky30B B.
b. [187] mikpiuiie, Bapualus NPUHIUII Oeiuimoeny npunyunine aliHajgaibl, jKaHa
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Ma3MYHMEH TOJBIKTBIPBUIA b, SIFHU MOJYJb TEK JACHreimiK nuddepeHInannsHbl
FaHa €eMeC, COHBIMEH KaTap npoduiib/ii e KaMTaMachl3 €Te/Il.

bipkatap 3eprreyuiinepaiH MIKIpiHILE, Kepi Oaiinanwvicmul dHcy3eze acvlpy
npuHyuni MOIYJbIIH OKYy MaTepUaJIbIH UTEPY/l OaKblIay jKOHE ©31H-031 OaKbuIay
KYHECIH KYpy apKbUIbl OKY MpOIECiH OacKapyabl KamTamacel3 erefl. butim Oepy
npoueciH OackapyAblH MKEMIUIINT OKBITY OICTEPI MEH KypalJlapblHbIH
BApUATUBTUIIIH, Oakbulay >koHe Oaranmay KYMECIHIH MKEMIUIINH, OuUliM
ayIIBUIAPABIH ~ OKY-TaHBIMIBIK KBI3METIH JapalaHiblpylbl Koca ajiFaHfa,
NPOIECTIK acCMeKTiHI KamTamachli3 etefi. JKorapeiga aranFaH WICsUTap/abiH,
TYKBIPBIMIAMaTapABIH, IPUHIUNITEP/IIH, TaJanTapAblH KoHE 3epTTeY MaKCATHIHBIH
KUBIHTBIFbIHA CYWEHE OTBIPBIN, Ma3MYHJbl IPIKTEY KYPri3uidl, cogaH KEHiH OCHI
Ma3MyHJbl KYPBUIBIMJIAY MOceJeci IIemIinii, aram alTKaHAa aBTOHOM/IBI
MOAyJbaepre 0oy.

Kecte 6- Ilenarorukansix JKOO-1a poOOTOTEXHUKAHBI OKBITYABIH Ma3MYHBI

No TakpIpbINITAp/IbIH aTaybl Carart cabl

JIEKIAA npak OBOX CoOX

1 2 3 4 5 6

Monyns 1. POO0TOTeXHUKAHBIH TEOPHSUIBIK HET131epi.
LEGO MINDSTORMS EV3 xunakrapsl xoHe Oaraapiaamanay

1 PoGoToTexHuka. binim oepy 1 2 2
POOOTOTEXHUKACHI. binim oepy
pOOOTOTEXHUKACBIH OKbITYy OotibiHma TIiR
(Training in Robotics) MOOMITBI1
KOCBIMIIIACBIMEH TaHbICY. LEGO,
Arduino/Arduino IDE, Cxema »xone Sprint-
Layout TtakpipeiTapsl OOWBIHINIA — OLTIM
JICHreiiH TecTiiey

2 PoGoToTexHMKaHBl KAIIBIKTHIKTAH OKBITYFa 1 2 2
apHanran owinaiiH RTM  mnatdopmacs.
LEGO Education Oarapnamanay
HeriznepiMeH  TaHeicy:  WeDo 2.0,
Mindstorms EV3 xone RTM YouTube
apHacel  apkbulbl  oHymaiH  VR.VEX
CUMYJIATOPBI

3 LEGO  Education Mindstorms EV3 1 2 2
*KHUHaKTapbl. EV3 Moaynin Garmaprnamanay.
EV3 MHMKpOKOMITBIOTEpIHIH ammapaTThIK
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KOHC GafﬂapHaMaJIBIK KacaKTaMachl.

KosranTkslmrapably, JTaTYUKTEPAIH 1
XKYMBICHI koHe OoHbl EV3 OGarmapnamanay.
ABTOHOM/IBI

KO3FaJIaThIH POOOTTHIH

KaparaibiM KO3FaJIBICHI KOHE
OyppuUIBICTapbl.  Anroputmaep OOWbIHIIA

KO3FajbICTap: aKpUI-O1 KBaJpaThl,

YIIOYPBITI, IeHOep.

LEGO Education MINDSTORMS EV3 1
45544
AKO00aJIBIK KYMBIC

KOHCTPYKTOpBIHA Heri3/IereH

25

Monynsb 2. Arduino yiipeHyre apHaiFaH OacTarnkbl )KHHaAKTap.
Arduino IDE Oarnapiamanay Herizzuepi

Arduino-men
OJIapIbIH
Arduino yHpeHyre apHainFaH OacTamKbl

TaHbICYy, TYpJiepl  JKoHE 1

TEXHUKAJIBIK curnatTraMajiapsbl.

YKUHAKTap.

1

2

TiR MoOmnesai koceiMmaceiHma Arduino 1
IDE Garnmapiiamanay TUTIMEH TaHBICY

22

"Onepatopnap", "Typakrteuiap", "aepexrep 1
Typaepi", "mepekrep TypiepiH TypiaeHaipy"
)oHe "kBanmdukaropiap" KOMaHIAnTapbl
Arduino IDE

Arduino IDE-neri "(hyHkmsiap" 1
KOMaH/IAIapbIHBIH POJIJIeP]l KOHE KOCBIMIIA
KOMaHanap (MaTeMaTHUKaJIbIK,
TPUTOHOMETPHSUIIBIK JKOHE T. 0.)

10

Arduino PaIMOKOMIIOHEHTTEPI MEH
MUKPOKOHTPOJUIEPIIEPIi KOJIJITaHAThIH
YKOOAITBIK KYMBIC

Mogyns 3. Cxema.
DNEKTPOHBIK CXeMallap/Ibl MOJIENbICY IIH OarapiamMmat

BbIK KYPAJIAAPBIMCH TAHBICY

11

AHaIIOTTBIK KOHE U PITBIK 1
CXEMOTEXHUKAHBIH TEOPHSUIBIK Herizuepi.
TiIR  MoOWIbAI  KOCBIMIIACHI  ApPKBIIBI
PaIMOKOMIIOHEHTTEPIMEH TaHBICY.

2

2

23

12

KnaccukanbIk 3JIEKTPOHABIK CXeMallap.IbIH 1
AKYMBIC NPUHIUNITEPIH KapacThIpy:
KYIIEHTKIIITEp, re’Heparopiap,
TYPJIEHAIPTIIITEpP, CaKTay KYPBUIFbUIAPHI.
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13 | DAEeKTPOHABIK CcXeManapasl MOACIbACYIIH 1 2 2
OarapiamMaibiK Kypaigapsl. Sprint-Layout-
neH TaHbeicy. Takrawel oro. Sprint-Layout
KeMeriMeH CXEMaJIbIK TEXHUKAHbIH
KOOAITBIK KYMBICHI.

14 | DnexTpOHWKAHBIH 3aMaHayd dIJIEMEHTTIK 1 2 2 20
0a3achlH 3epTTey: AUOATAp, TPAH3UCTOpIIAp,
OTIePANMSIIBIK KYIIEHTKIIITEp, WHTETPaJIIbI
cxemanap.

15 | Kopsrteiaael. LEGO, Arduino/Arduino IDE,
Cxema »xoHe Sprint-Layout TaxsIpbIITapbl
OoiibIHIIIA OUTIM JIEHT'€HIH TECTUICY

Uroro 15 15 30 90

Monaynbaepii KypacThIpyAbIH Maiaananbuirad KypbuibiMbel (Cyper 9).

ButikTuTiK TamanTapbiHa COWKEC MOTYJbIIK TOCUIIIH KEIICH Tl U aKTHKAIBIK MAKCAThI

v

[Ton GoiibIHIIIA pTrei )KOHE KOJIIaHOaIbl MaHBI3bI Oap KalMblUIaHFaH FEUTBIMU JepekTep. Moayinb
aTaylapblH aHBIKTAY

v

v \4

TaHBIMIBIK TUIITET]

MOyJIbIEPIIH MoaynabaepiiH HHTETPAIUSIIBIK JUIAKTHKAIBIK MAaKCATTaPhI
HMHTETPaIUsIIBIK

NMUMTAKTUKAITBIK MaKcaTTanhbl

! '

KapacThIpbLibil OTBIpFaH MOIYJIb IIEHOEPIH I IIeIyre O0JIaThIH
CabaKTacTBIK MOZLYIIIHIH KOCINTIK-KOJIaHOABI ITPOOIEMaIap IbIH Calachl JKOHE MOLYIIb
Ma3MYHBI Ma3MYHBIHJIAFbl KOCIMTIK-KOJIIaHOAIBI TpobaemManap sl KOpCeTeTiH

JIEMEHTTEP/IIH OPHBIH aHBIKTAY

‘ v

JMnakTUKaIbIK MaKcaTTap IbIH op JeHIeiiHe apHaIFaH PEHTHHTTIK OaKblUIay KYHECIH KacaHbI3

\4 A

Bakpinay xyiieci OakpuiayIbIH OapiblK Ke3eHIepiH (aFbIMIaFbl, apaIbIK, KOPBITHIHIBI) KAMTH Ma?
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! !

[Noninrinik GaiaHbICTap MEH KACIMTIK-KOIIaHOAITEI ITpobaeManapabl (poOOTOoTeXHUKA, (hr3nKa, HH(OPMATHKA)
€CKEPE OTHIPHII, OKY MOHIH YCBIHYIBIH KYPBUIBIMBI MEH PETTLIIr

Monyabaep

Kectre 7 — LEGO MINDSTORMS EV3 mojyiiH OKbITY Ma3MYHBI.

PobGororexnukansiH Teopusiiblk Herizaepi. LEGO MINDSTORMS EV3 tepy xkoHe
Oarapiamanay

No | TakpIpbINTHIK KOCTap JIabIHIBIKTBIH, Ma3MYHJIbIK
KOMITOHEHTIHIH KaJIbIITacy KOpCeTKIIIi

Mooynw 1. LEGO Education Mindstorms EV3 ousaiin nezizdepi

1 LEGO-men  TaHEICY. Kayinciznik | LEGO 6u1iM  6epy  KOHCTPYKTOpJIaphl
epexenepi. Typaunsl >kannsl TyciHikrep. LEGO nuzaitn

_ _ OOMbIHIIIA OKBITY KYpChbl OOHBI CTYyIEHTTEP
2 | LEGO Education Mindstorms EV3

ouTiM oepy KOHCTPYKTOPJIAPBIH
YKOoOaNIayIbIH KaJlMbl TYCIHIKTEpI MEH
HeTi31epi.

HE  YHpeHeTiHI  Typalbl  KbICKalla
KOpbITBIHAB.  LEGO  KypbUIBICBIHBIH
HETi3r1 9AICTepi MEH MPUHIIMTITEPI.

"Po6otorexnuka" LEGO-xo06amapbIHbIH
OCITHEPOIUKTEPIH KOPCETY

3 LEGO Education Mindstorms EV3
MO/IENBICY JKOHE x)obanmay
MPUHITUATITEP1

4 MexaHuKaHBIH KapamaiblM HETi3epi.
KypbuibiMaapapig TypJiepi: oip
OoNIIEKTI  JKOHE Koem  OeJIIeKTi,
KO3FaJIMalThIH OeJIIIeKTEPIiH,
KOCBLITYHBI.

Mooyns 2. LEGO Mindstorms EV3 koHcmpykmopbiHbly He2i32l 6enuexmepi

5 | Kosrantkepl mexanusmaepi. | LEGO  xowcmpykmopvr  men  EV3
PoGoTTanapIpblIFan KO3FAJITKBIII | MUKPOKOMNbIOMEPIHIH Heziz2l
MEXaHU3MJIEPIH KOJJaHy canajiapsl. | Oenuexmepimen MaHwvICy.
HMatuukrep. CepBoMoTOpIIap. KoHCTpyKTOPIABIK MIHAETTEPAl iICKE achIpy

YIIIH KaKeTTi xolayay KoHe (U3UKAIbIK

CepBOMOTOpHap MCH HATYUKTCPAl KOCY. Heri3zlep J@aFBUIApBIH MeHrepe;[i, oKy

KOHE TaHBIMJIBIK MIHAETTEep/l LIemy YIIiH

6 |EV3 MHKPOIPOLIECCOPHI. EV3
uHTepdeiici xoHe cunarramacsl. EV3
KOCBLITY TE€XHOJIOTHUACHI.

KOHCTPYKIIUSUTAp MEH OaraapiaManap/ibl
MOJAETBACY/I, JKacay/Ibl KOHE KOJIaHYIbI
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Kosrantkslmrapmes KYMBIC.
Komannanapapig JTOUEKTI JKOHE
napajuieb OpbIHIANybl. Pyib koHE
KO3FaITKBIIITHI TOYyeNCi3 6ackapy.

yiipeHei.

8 | XKapplk  ceHcopiapbIME€H  JKYMBEIC.
Ce3bIK  OOWBIMEH KoO3Falsbic. Pernenik
perrerimt.
[Iponopuronan st perTerimt.
YIbTpaAbIOBICTBIK ~ CEHCOPMEH  KOHE
CEHCOPITBIK CCHCOPMEH KYMBIC.
Kabbipra 00oMbIMEH KO3FAJIBIC
Mooynw 3. EV3 6agoapramanvlk dcacaKkmamacbimMer mauvicy
9 barmapmama kypeutbimMbel.  Kypannmap | barmapnamanay — Heridmepi  OoifbiHINA
Taktachl. Heri3ri komannanap. Herizri Ourim aimy. LEGO MINDSTORMS
EV3  poGoTeiH  KOJNJaHa  OTBIPHIN
10 | EV3 OarmapiaMaiblK  JKacakTamachl. AJTOpUTMIICY MeH GarIapiaMaayibiH
BarapnaManibiK jKacakraMaHbl OPHATY. | Loioi Kaay.
11 | KobGaHbIH KacHeTTepi MEH KYPBUIBIMBI.
barpapnamanay MaJIUTpaIaphbl.
barnapnamanay Kypangap TaKTachl.
12 | barmapiamainblk kacakrama OJIOKTapbl
XKoHe Oarjapiamanay MaJlUTpaiapsl.
Hepexrepai xxypHaygay. PoboTTsl Kypy
oHe Oarnmapiiamanay.
Mooynv 4. EV3-me orcobanay sxnane bazoapramanay
13 | Kypsuisic Herizzepi. Po6Gor | EV3  mMukpomnporieccoppiHa Heri3aeirexH
MOJENbIePiH xoOamay. | poOOTTapapl  KYpacThIpyAbl  YHpeTy.
barpapmamanay. MyragiMMeH XoHE KYpJAacTapbIMEH OKY
BIHTBIMAKTaCTBIFBI MEH OipJieckeH ic-
14 | PoGorrapisl chinay. Kypy skobanap OpeKeTTi yHbIMAacThipa Ouly; >KEKe >KoHe
n n n L n
Kerenbpunr”, "Cymo  maiikacTaper”, | 1. KYMBIC ICTey: JKalmbl HiemimMm Taldy
EV3 mabupnut apKeuts! oTy. JKOHE YCTaHBIMAAPABI KENiCy Heri3iHae
15 | XKobanmapasl TaubicTEIpY. KopeiThiaapr, | KAHAKAIAAPARL ey, 63 HIKIpIH

LEGO Education Mindstorms EV3
TaKbIpbIOb OOMBIHIIA OLTIM JeHTeliH
TECTiNey.

TYKBIPBIMAQAY, JOJIENJEy MKOHE KOpFay.
barmapnamanbl ~ urepy = HOTHIXKECIHJE
CTYAEHT TMOHMIK, MOHAPAIBIK KOHE >KEKe
KY3bIpeTTepre ue 601asl.
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Kecte 8 - EkiHII MOJYJIBJIIH OKBITY Ma3MYHBI.

Mooy 2. Arduino yiipenyee apnanzan bacmankvi sHcuHakmap.

Arduino IDE 6azoapramanay necizoepi

Neo | TakpIpbIITHIK KOCHap JlalbIH IBIKTBIH Ma3MYHJBIK
KOMITOHEHTIHIH KaJIbIITacy KOpCeTKIIIi

Mooy 1. Arduino IDE-oeei "' Onepamopnaap"” komanoanapsi

1 | Kipicme. C/C++ wneriingeri Arduino | "Omnepartopnap" MakcaTbl MEH HeETi3ri
IDE  kyppuUiFbUIapbelHBIH ~ OacTamkel | KOMaHJIAlIapblH OUTy 'koHE TyciHy Arduino

Oarmapiiamanay Tuiaepi. IDE  oGarmapmamanay C/C++  TutiHe
HET13/Ie/IreH.
2 | Arduino IDE-neri "Gackapy
omeparopiapsl "' KOMaHIAIBIK TUTAEP1
3 Arduino IDE-nmeri "Cunrakcuc"
peinnepi

4 Arduino IDE  GarmapiaMachIHIarsl

"apuMeTHKATBIK omneparopJap",
"CaNBICTBIPY oreparopJsapsl”,
"morukanslk  omeparopiap" KOHE
"YHapJibt onepartopJsiap"
KOMaH1aJIapbIHBIH HeTI3r1
MIPUHITUATITEPI.

Mooy 2. "Typakmuinap”," oepexmep mypaepi”," depexmep mypaepin mypaenoipy”,
"xeanugpuxamopnap"” Arduino IDE

5 TonTapaeiH TypakThuIapbl MeH TYpsiepi | Komannmanapaeiy Typiepin "nmepekrep',

"nepexTep TYpJIepiH TypAeHuaipy",
"kBanudukaropaap" TypJepiH Oirei KoHe
axpIpatagel  koHe  Arduino  IDE-zme
KOMaHJanapabl MakcaTThl TYpJAe KoJIJaHa

6 Pennep nepekrep Typnepi: AepekTep
typiepi "boolean, char, byte, int,
unsigned int, word, long, unsigned long,
float, double, string (tanGamap
KHUbIMBI), String (CHIHBIT HBICAHBI),
MaccuB (array) sxone vVoid"

amaasl.

7 | Hepextep Typnepin Typiaenaipy: char();
byte(); int();long(); float()

8 | AWiHBIMAJIBIIAP/BIH AYKBIMBI )KOHE
kBannpukaropaapsl: Static; volatile;
const

82




Mooyns 3. Arduino IDE-Oe2i "mymxindikmep" komanoanapwinsiy penoepi

9 "Enrizy / mbirapy" caHabIK CaHJBIK, aHAJIOTTHIK JKOHE 0acKa KOChIMIIIA
KOMaHAa1apbl KOMaH1ajiapabl KOJJaHy.

10 | AHaJOTTHIK €HTI3Yy / MIBIFAPY:
analogRead(); analogReference()
analogWrite()

11 | KoceiMIna eHri3y/mbIFapy
(GYHKIUATAPBIHBIH 0aChIMIBIKTAPHI:
tone(), noT one(), shift Out(), pulscen()

12 | YVakbITIeH GaiyiaHbICThl KOCBIMIIIA
komananap: millis(); micros(); delay();
delayMicroseconds()

Mooyns 4. Arduino IDE Kocvimwia komanoanapul

13 | MaTreMaTHKaIBIK JKOHE MaremaTuKanbsIK JKOHE
TPUTOHOMETPHAJIBIK (PYHKH?I’UTaP: TPUTOHOMETPHUSIIBIK KOMAHIAJIAP/IbI IIEITy
min(), max(), abs(), constrain(), map(),

pow(), sa(), sqrt()
sin(), cos(), tan()

YIIIH KOCBHIMINIA KOMaHAAJIBIK TUIAEpPl
KOJIJIaHy JKOHE reHepaTopap by

v KOMETIMEH K 3% MOH i
14 | Komanmanap ke31elcoK MOHIEP OMErIMe C3NCUCOK OHACPAL  aly

reneparopnapsl: random Seed(), MYMKIHJIT L.
random()

15 | Ceiptks y3imictep attachinterrupt(),
detachinterrupt()

Jlepexmepoi bepy yuxkyusnapol
(Serial)

Kecte 9- YmriHmi MoxyabaiH OKBITY Ma3MYHBI.

Monayins 2. Cxema.
DIIEKTPOHBIK CXeMaJlapbl MOJCIIbICYAIH OaFaapaMaliblK KYpaliapbIMEH TaHbICY

No | TakbIpbINTHIK KOCIap JlafibIHABIKTHIH Ma3MYH/IbIK
KOMITIOHEHTIHIH KaJIBINTaCy KOPCeTKIIIl

Mooyne 1. Canovix cxema nezizoepi

1. | Kipicme Minner-Herisri AHAJIOT'TBIK

: KYPBUIFBUIAP/IBIH JKOHE OJIApJIbIH HETI3ri

2 | Pannobenmmexrepain KOHHaHHHyEfI JNIEMEHTTEPIHIH IKIKTeNyl MEH IKYMBIC
KOHE AKYMBIC TIPUHIINIII.

icTey NpPUHUIUNOTEPiH, IudepeHIraibl
KOHE  ONEPalUsUIbIK  KYMISHTKIITEpIiH
epeKIeTiKTepi MEH HET13T1

Pagnob6enmexrepain Typiaepi. beiacenni
’KOHE MACCHUBTI paHo0eIIeKTepi.

3 | Kapreutait  oTKiBrim  Kypeumrhiiap, | NAPAMETPIEpIH,  Kepi Oaitmanbpicel  Oap

BI/IHOJ'IHpJ'ILIK TpaH3MCTOpPIAP. OHePaHHHHLIK KYHICUTKIITEPTC
HET13ACITCH CBI3BIKTBIK »KOHC CBI3BIKTBIK
4 TI/IpI/ICTOpHap MCH CUMUCTOpPJIAp EMCC CXCMaJIapAbl, 3aMaHayH aHaJOTI'TBIK

HUHTCrpajlibl MHUKpOCXEMaJIapJblH JKYMBIC

icTey MPUHIMIITEPIH, OJapAbl HHTET paIbl
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TEXHOJIOTHUSI OOMBIHINA ICKE aCBIPY/IbI )KOHE
OJIapJBIH  JKYMBICBIHBIH
KaMTaMachl3 €Tyl E€CKEPETIH aHAIOTTHIK

KYPBUIFbLIAPABIH
ePEeKIIEIIKTEPIiH 3epTTeYy.

TYPaKTBUIBIFbIH

CXCMOTCXHHUKACBIHBIH

Mooynv 2. Ananoemuix scane Yyuppavik KYpolibliapObly KYPbLIbIMblL MEH HCIKMenyi

5 AHAJIOTTBIK CUTHAJIAAP AHaIOITBIK 3JIEKTPOH/IBIK
KYPBUIFBLIAP/IbIH (A3K)
6 AHAJIOTTBIK CHUTHAIIAP/IBIH CXEMOTEXHUKACBHIHBIH ~ HET3EPIH  KOHE
Mmcann'apm. AHAJIOTTBIK ~ CHUTHAJIJIBI ONApNBl  TANTAY ONICTEDiH, COHTAH-ak
OHACYAIH KyPBLIEIMIBIK CXCMACEL. AQHAJIOTTHIK JICKTPOHIBIK KYPBUIFBLIAP IIH
7 CBI3BIKTBIK CTAllMOHAPJIBIK AHAJIOTTHIK TYHIHZICPIH Tanuay KOHe K¥py
KYDBUTFBUTADTHIH cumarTamanapi, | AeFIPUIAPEIH  3€PTTEY. Ken  carbuibl
AMIUTATYTAITBIK CUITATTAMACHI. KyIeHTKITep, menrymti
KYLIEUTKITepal, OeJceHai cy3ruiepai,
8 Kyme#tkimrep. Typnenaiprimrep. | CHHyCOMIaIbl  JKOHE  peJIaKCaIlHsUTBIK
Koceimia Kyat ke3nepi. TepOenic reHepaTopiIapblH,
TYPACHAIPrimTep/i, KOMIIapaTopJiapasl
Kypa Oury >xoHe ADK ecenreynepin
KYPrizy; KYIIEHTKIITePIiH Heri3ri
CUTIaTTaMaJlapblH (aMIUTATYIATBIK-KHULTIK,
(bazambIK-KULTIK, aMIUIMTYAAJIbIK) aJIbIll
TacTay.
Mooynv 3. Cxemanvlx modenvoey bazoapiamanapvi
9 CxeMaJbIK Mozenbiey | MakcaTbl KY3BIPETTUTIKTI KaJBIITACTHIPY
OargapiamanapbiH 3epTrey. Moaenbaey | Ke3eHAepiH KamMTamachbl3 €Ty  apKbUIbI
IapTTapbIH aHBIKTAY. 3aMaHayu aBTOMATTaH/bIPbLIFaH ni
Multisim, Proteus, LabVIEW xone T.0.
10 | Cxemanmbix ) .Moz[em,z[ey OargapiaManblK KypaugapbslH KeMeriMeH
6armapiaamanapei-NI Multisim, Proteus, kTP CXeMATapHIH MOeTB ey i
LabVIEW sxaone T. 6. opbiHAay Oenirinae OuriM, OUTIK, COHAAA-
11 | Ni Multisim, Proteus, LabVIEW :xone aK  MPAaKTHKAIBIK - Aar[ibUIapAbl — UI'epy
T.0. maiinamanymsl — uHTepdenciHiy OOJBIT TabBITATBL.
HET13T1 2JIeMEeHTTepI.
12 | Cxemansik MOJIENBICY
OargapraManapbiHIaFbl eIIIIey
Kypalgapsl.
Mooyne 4. Sprint-Layout
13 | Sprint-Layout OarnmapnamaceiMeH | Sprint-Layout kemeriMeH IIaFblH KOHE
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TaHBICY. oprama xypaeni IIX] sxobamay xoHe
CBIMJIAY Typasbl OiTiM airy.

14 | Sprint-Layout AIEKTPOHIBIK
KOMIIOHEHTTEPI. Sprint-Layout
KOMETIMEH KapamailbIM JKOHE JKOFaphl
nenreineri [1X]] kypacteipy.

15 | TIX]J]  >xo0amapblHBIH  Tycaykecepi.
KopbiteiHapl.  CxeMOTEXHHKa  KOHE
Sprint-Layout TakbIpsInTapbl OOHBIHILA
OUTIM JEHIeliH TeCTiIey.

ConbiMeH KaTap, Oojamak HHPoOpMaTUKa >KoHE (U3MKA MYFalIiMiH
olicTeMENTiK Jaspiiay KYHECiHIe KOCBhIMINA KY3BIPETTUTIKTEpre, aran alTKaHaa
O11iM Oepy poOOTOTEXHUKACHIH OKBITYFa JalbIHIATy KepeK Kehoip QyHKIMsIap/bl
eckepy  KaxeT. bipiHm  Ke3ekTe, QJIEYMETTIK-TEJaroruKaiblK, KOCIOH-
[IEJAarOTHKAIBIK  OUTIM Oepyal  aKmapaTTaHABIPYABIH  KOHE OoJtamax
poOOTOTEXHUKA MYFAIMJIEPIH  Jaspiay TEXHOJIOTHSUIAPBIHBIH  QJICYMETTIK
MaHBI3bUIBIFEIH  KOPCETETIH, CHOCK HApPBIFBIHBIH KaJIBIITACYhl JKaFJalbIHIa
KOCIOMJTIK TIeH KOC10M CYPaHBICTHI apTThIPY.

NHTerpaTuBTUNIK (QYHKIUACH, TOHMEH KaTap IOHJIK-OICTEMENIK KOHE
aKIMapaTThIK-KOMIBIOTEPIIIK JaspIbIKTHI CUHTE3/Ey apKbUIbl TOHAPAIBIK OKBITY/IbI
KaMTaMachl3 €Te[l, JKyhere >kajlblIaHFaH cunaT Oepin, MakcaTTaplblH KelleHl
ICKE€ acChIPBUIYBIH KamMTaMachl3 erefl. ATanfaH (DYHKIUSHBI iCKe achIpy Ke3iHje
aKMapaTThIK-KOMMYHUKAIUSIIBIK ~ TEXHOJIOTHSUIAPJBIH ~ KOMETIMEH  aKMapaTThl
OHJIEyTe, Wrepyre >KoHe Oepyre oNeyMeTTIK, MCHUXOJIOTHSIIBIK-TIEarOrHKaIbIK
KYOBUIBICTAPABI 3epAeiey/ie Kaalbl TICULACPAl MaiganaHy KaMTaMmachl3 eTiIedl.
KommbroTepsik TEXHOJOTHSIAP CallaChIHIAAFBl CTYIASHTTEPAl KOCiOM-9IiCcTeMEITiK
Jasipiiay TPOIECiHIH TYTACTHIFBIH JKOHE KYPBUIBIMJBIK YHBIMIACTHIPBUTYHIH,
MEeJarOruKajJblK  TEXHOJNOTHSUIAPALI KYPY MEH KOJJAHYIbl, CTyJIEHTTEpl
KOMITBIOTEPJIIK Jlasgpiay TEXHOJOTHSACHIH jKo0amayJpl KamTamachl3 eTyJeri
acytieninik @ynxyusacel. FeUIbIMU - 3epTTEy >KOHE MEeAaroruKajblK MPOIeCTepi
MOJIEIBACY YIIH TEOPUSIIBIK OiLTiIM MEH KOMIBIOTEPJIIK TEXHOJIOTHSIIAPIbIH
OBPUCTUKAIBIK KACHUETTEPIH TMaigaiaHyabl KamMTamMachl3 €TEeTIH  Ka3ipri
MeIarorukaiblK FRUIBIM MEH MPAKTUKANA Ooaxcamovl QyHkyusacel. boncamoviy
@yHKYus OKBITYIBIH XKaHA aKMapaTThIK TEXHOJIOTHSUIAPBIH KypyFa OarbITTaliFaH,
COHBIH apKachblHIa OoyamraK MyFaJiMHIH KOCIOM JaWbIHIABIFBIHBIH THIMILUTIT]
aptambl. AKmapaTThl MakKCaTThl 137y, KaObUIgay, OHACY JXOHE OHBI KOJJIAHY
MPOLIECTEPIH KYIICUTyre OarbITTaNFaH aknapammoel @yukyus. byn Typreiga
CBIHM OWIayAblH YJIKCH MAaHBI3BUIBIFBIH, KONTETeH KO3lIepAcH TaHIay
JarAblIaphlH  aTan eTy Kepek. burim  Oepy poOOTOTEXHUKACBIH OKBITYAbI
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YUBIMIACTHIPY YIIIH MaTepHAIBIK 0a3a yKoHe 3epTXaHaJapblH OOTybl MaHBI3/IBL.
XKericy yHuBepcurteTiHne 4 BHpPTyailbl 3epTxaHa, coHpaii-ak 500-meH actam
CUMYJIATOP MEH 7 POOOT-)KUBIHTHIKTAH TYPATHIH 27 BUPTYaJAbl OHJIAWH-3epTXaHa
6ap. FDM 3D, SLA 3D npuntepnepi, 3D ckanepiaepi, LEGO Mindstorms EV3
Education xonctpyktropnap xublHTBIFB, FISCHERTECHNIK unxenepiik
KoHCTpyKTOpiapel, Makeblock ultimate 2.0 xoncTpykTOopnapsl - Arduino Mega
Solution Herizinzmeri 10-ga 1 - 1€ OKbITY pOOOTTaphl XUBIHTBIFBI, COHJAK-aK
OarjapiamMaiaHaThiH  MHKpOKOHTposutiepiep: Arduino (Nano, Uno, MEGA),
Raspberry Pi (3.4 ypmakrap), Nvidia Jetson Nano xoHe T. 0. KaMmTbUIFaH.
YHUBepcUTET OOJBICTRIH 15 MekTeOiMeH MeMOpaHAyM JKacallapl, OHJAA
"poboToTexHuka" kabuHeTTepl ambUiAbl koHe ojapabl LEGO KOHCTpYKTOPIBIK
KUBIHTBIKTAPBIMEH KamTamachki3 eTTi. Ochuiaiina, MEKTeNTepPMEH  THIFBI3
OalilaHbIC YHHMBEPCUTET 0a3achlHIa OTKI3UIETIH POOOTOTEXHHMKA OOMBIHIIIA
KAPBICTBIK 1C-IIapaNiapbl AMATHOCTUKAIAy MEH OTKI3YIIH Tarbl Oip (akTopbl
00JIBII TAOBLIA B,

XKorapeina aitreurrangap XKOO-ga 6utiM 6epy poOOTOTEXHUKACHIH OKBITY
oMICTEeMECIHIH TEXHOJIOTHSIIAPIbIH KAPKBIHJIBI IaMYbIHA, TTOHAPAIBIK KOHE ITOHHIH
UHTETPATHBTI KacHeTTepiHe OailIaHBICTBl ©31HAIK epekiieniri 6ap JereH
TEOPHSUTBIK ~KOHE OJIICHAMANBIK KOPBITBIHJABI JKacayra MYMKIHAIK Oepei.
Ochbunaiiiia, Oosamak ¢Gu3nKa xoHe HMH(POPMATHKAa MYFaIIMACPIHAC >KOFapbiaa
aTaJfaH uAesIap MEH 3>KOOaNbIK OKBITYIbIH JKUBIHTBIFBIH €CKEepe OTBIPHII,
KOCBIMITIA KY3BIPETTUTIKTEPAl OKBITY MEH JaMBITYJbl YHUBIMIACTBIPY 9aicTeMeci
TOJILIKKAH/bl OH TEAarOrvKaiblK HOTHKEHIH IIapThl OOJNBIN TaObLIaAbl. Jlemexk,
ollapApl  KoJilaHyFa Oarjapiay MyFamiMHIH & (u3uka JkoHe uWHGOpMaTHKA
cajachlH/JIa FaHa eMec, COHbIMEH KaTtap OuriM Oepy poOOTOTEXHUKACHI CaIachIH/IA
KociOM-omicTeMENIK JTalbIHABIKTBIH OacKapbUIaThIH JKOHE 6©31H-031 PEeTTEHTIH
MeJIarOTUKAJIBIK TapagurMachlH  KYPYJIBIH OJliCHAMAIBIK HETI31HIH MaHBI3IbI
acriekTinepiniy O0ipi 6osbin TaObuTaabl. O3BIK IEIarOTHKAIBIK TOKIPUOCHI Talgay
Heri3iHae Ooyamak KociOW KhI3MET YIIIiH KaKEeTT1 HETi3T1 KOMIIOHEHTTep OeiHi,
OJIapJIbIH Ma3MYHBI jKaHAa TEXHOJOTHSJIAPABI €HT13y >KaFJalbIHIaFel ©3repicTepre
OapeIHIIa OeiiM O0JIaIbI.

binim 6epy xylieciHiH OaChIMIBIKTAphI Ka3ipri KOFAMHBIH KaKETTIUTIKTepiHEe
Colikec TYJIFaHBI JTaMbBITYFa, TYJIFara OarJapiiaHFaH, JapajaHFaH OKBITYFa, HETI3Ti
KY3BIPETTEeP/II KAIBINITACTRIPYFa, OUTIM amylIbUIapIbIH TAHBIMJIBIK KaXKETTIIIKTEpPI
MEH KaOUleTTepiH JaMbITyFa Oarjmapiany Oonbil  TaObuiazel.  Ochliaifmia,
nHpopMaThKa SKOHE KaNmbl (U3MKAa MyFaliMAepiH Jie, POOOTOTEXHHUKA
MyFaliMAEepiH Je Jaspiay Ma3sMyHBIH XKETUAIpYre KeUeHJl Ke3Kapac MiHAETI
KoWbUTybl Kepek. Mudopmartuka, (u3uka CHUSAKTBL, FbUIBIMM OUTIMHIH HErI3ri
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cananapsl Oonblnl TaObUIaAbl. butiM Oepy poOOTOTEXHUKACHl — OyJI KapKbIHIbI
JaMBINl Kelle JKaTKaH XoHEe YHEeMi KEHEHIN OTBIPAaThIH caia, OJapblH OapIbIFbI
aKMmapaTThIK TEXHOJOTHSTIApAbl KOJJaHyMeH OaiimaHbIicThl. OnapAslH OapibIFbl
aKMapaTThIK TEXHOJIOTUSIIAPIbI, KACAH IBI MHTEJUIEKTTI KOJJaHyMEH OaillaHbICTHI.

binim Oepy sxyiecinae OOJBIN JKaTKaH jkKaHa QJIEYMETTIK-MOJACHH >KaFJaiFa
OailylaHBICTBl camajibl ©3repiCTep MYFaIMHIH KOciOM JallbIHIBIFBIH >KaHAPTY/bI,
OyJ1 JKarmaijia meJaroruKaiblK KbI3METTe OYpPBIH TOH eMec (pyHKIUsIap/ sl UTepyai
Tanam eTefl.

Xana KuKaTtTapabl eckepe OThIpbIN, Oosamak (usuka xoHe WH(pOpMaTHKA
MYFQIIMIH TOHAIK JKOHE OMICTEMENIK JaspiayablH KOJJAAHBICTaFbl TOCUIIECPIH
Kanmnbuiail kene, 613 OuUTiM 0epy poOOTOTEXHUKACHIHBIH 3JIEKTUBTI KYpChI asChIHAA
KY3€re achIpblIaThlH JAWBIHIBIK Ma3MYHBIH TYy3eTy OaFbITTapblH HETI3IeIiK.
Bbi3niH olibIMBbI3IIIa, HET13T1 OOJIBIN TaObUTATEIHAAD:

1. Po6oToTexHrKa MoH1 Typaibl FBUIBIM PETIHIET1 UIesIapAblH 03repyl (OHbI
KOJIITaHOaJbl, TEXHUKAJIBIK FBUIBIM PETIHJE TYCIHYJIEH — OHBIH IpPreiii FhUIBIM
pETiH/eT1 MOHIH TYCIHYyTE JCHIH).

2. binim Oepyneri poOOTOTEXHUKAHBIH POJi MEH OPHBIH TYCIHYAl1 ©3repTy
OeilpecMr  DJIEKTHBTI  KypcTaH  Oojamiakra  FbUIBIMH  JYHHETAHBIMIBI
KaJIBINTACTHIPY/A, CTYAEHTTEP/l dNIeyMETTEHAIPYAE, OJapibl KOFaMHBIH JaMybIHA
eleysi OpbIH aJlaThlH KEWIHT1 KOCINTIK OUTiMre aiblHIayda >KETeKIIl OpBIH
aJIaThIH JKaJITIbI O1TIM Oepy KypChiHA Kely.

3. bimim Oepy poOOTOTEXHHUKACHIHBIH JKaJIbl FHUIBIMA MaHBI3IBUIBIFBIH
TaHy, OHBI 3epJeiey Ke3lHIE WrepuIeTIH, >KaJIIbIMHTEIUICKTYaIbl, JKaJllbliamMma
OuriM OepeTiH, NTOHHEH THIC CHUIIATTaFbl ICKEPJIKTEp MEH JaFIblIap/bl, 1C-OpEeKeT
TOCUIZEPIH KAJBIMTACTRIPY — Ka31pri 3aMaHFbl aJIaMHBIH MaHBI3AbI KY3BIPETTEPiHIH
O1pi O0JIBINT TAOBIIABI.

4. bonamaxk wuHopmaThka, ¢GU3NKA MYFATIMIHIH KOCIOM KBI3METIHIH
cunaTelH OinmiM  Oepy poOOTOTEXHHKAChIHA Kapail e3repTy JKOHE OCHIFaH
OailIaHbICTBl KOCIOM MASsIPIBIKTBIH JKEKEJIEreH KOMIIOHEHTTEPIH OJICTEMENIK
JAsAPIIBIKThI KYLIEUTY KarblHa Kapan e3repry.

5. MamaHnapl OKBITYABIH Y3IIKCi3 IKYHECIHIH KalbIITacybl ©31H-031
TOpOMENEYIiH POiH apTTRIPYABl Ke3Aekai, O ocipece, OKBITYIbIH OICTEMEITIK
KYWECIHIH O3repyiHiH YJIKeH IuHAMU3MiHe, OutiM Oepyne poOOTOTEXHHKAHBI
KOJI/IaHY asICHIHBIH YHEMI KeHEIO1HE OalIaHbICTHI.

6. MyraaiMHIH MeIarorukajiblK KbI3METIHIH FRUIBIMHA HET13CITCH MOJICITIH
KypyFa OarbpITTaIFaH OKBITYABIH OJICTEMENIK KYHWeCiH JaMBITYIbIH Ka3ipri
3aMaHFbl TEHACHIUSIAPBIH, OJIAPABIH Ma3MYHBIHJIA HEFYPIBIM COHKEC KOpCeTy
TajanTapbiHa cail MyFaliIMHIH 9JIICTEMENIK Jaspiay OarnapiaamMaiapbiH )KaHFbIPTY.
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Xorapeina aliTeuIFaHAapFa OAMIAHBICTHI, OKY JKOCTIApJIaphl MEH OaFaapiamMaiapbiH
KJIBITITACTBIPYFa KY3bIPETTLIIK TOCUIA1 KOJIJAHY apKbLIbl KOFAMHBIH Ka3ipri OUTiM1
MEH HaKThl OUlIM Oepy KaKETTUIIKTepl apachlHAAFbl COMKECCI3IIKTI €Hcepy
Ke3Jene/l.

Oky xocmapiapbl MeH OarnapiamManapblHbIH KYPbUIBIMBIH OIpTiHAEN KalTa
Kapay kepek. bonamak myramiMi gaspiayablH oICTEMEIIK KYHECIHIH >KaFaaibl
IIIKI FaHa €Mec, COHBIMEH Oipre ChIPTKbI OaillaHBICTADMEH JI€ aHBIKTaaJbl,
OUTKEH1 OJ1 Oenriiai Oip OJEyMETTIK KOHE MOJACHU KOHTEKCTE KYMBIC ICTEHII.
PoGoToTeXHUKaHBI OKBITYBIH 9/IICTEMEITIK KYHeci )kaHa apaJurMara, OKbITYIbIH
’KaHa MakcaTTapbl MEH KYHIBUIBIKTapblHA COTTI OeliMjenin KaHa KouMaw,
KONTETCH JKaFgaiiapja OChl MPOIECTEP/IH WHTETPAMSIIBIK OPTAIBIFBl  00JIa
anapl.

OKBITYZIBIH KOITereH JKaHa oJicTepi MEH ¢GopMalapblH KOJIJIAHYIbIH
OPBIHJBUIBIFBI MEH THIMJIUIITIH aTan ©TKEH >KOH, COHJIBIKTAH 013 OKBITY/IbIH KEKEe
OarjapiiaHFaH TOCUTIH XKYy3ere achlpyra, OuTiM Oepy/li IeMOKpaTHsIIaHIbIPYFa JKOHE
13ruteHaipyre OarbITTAIFAaH OKY JKOOQJapbhIHBIH OMICIH KYMBICTBIH KeJeci
Oenirinme Kapacteipambi3. MH(popMaTHKa MEH pOOOTOTEXHHKaHBI, (pH3MKa MEH
pPOOOTOTEXHUKAHBI THIFBI3 OICTEMENIK BIHTHIMAKTACTHIK APKBUIbI KaTap 3epTTey
KoMIbroTepik SKCIIEpUMEHT, roJiorpaMMalapabl KOJIAaHy, KacaH Ibl UHTEJUICKTTI
KEHIHEH EHrI3y JKOHE T. O. CHSKTBl FbUIBIMU TaHBIMHBIH 3aMaHayH OJICTEPiH
urepyre ’xaHa MYMKIHIIKTEp allajbl. >KaJIbl FBUIBIMHU, Kbl MHTEJUICKTYaJIbI
cumar.

ConbiMeH, Moaynbaik Tocin KoHTekcTiHme KOO-ma Oimim - Oepy
pPOOOTOTEXHUKACBIH OKBITY OJIICTEMECIHIH  epeKIIeNiri, CoHjaaii-ak ©Oacka
TUIAKTUKAIBIK JKYHE OKBITY MaKCaTTapblHA, MKAJMbl JTUIAKTUKAIBIK MPUHIIUIITED
MEH KpUTEpHUHIepre CoMKeC OKBITY Ma3MYHBIH jkoOanaynbl KaMTuabl. bi3 ymriH
MPAKTUKAIBIK KOJJAaHy MEH KOJJaHyIbIH €H opbiHAbl Tocuiaepi I1. FOueBuuene
[198] xome M A. UYomanoB [203] ©Oomnnmpl. IlpoOieManblK —KaraabiIbIH
OPBIHIBUTBIFBIHBIH TICUXOJIOTUSITBIK -TI€ JaT OT MKAJTBIK, 3aHJIBUIBIFBI, OHBI
Bu3yanuzanusiay, [204] OutiMm Oepy pOOOTOTEXHHKACHIHBIH KOciOM KoHE
KomanOamel  OarbIThl, MOTHBAlUSHBIH CAHAIBI TEPCHNEKTUBACH], TaHBIMIBIK
OCIICeHAUTIK TPUHIIAIT MaHbI3 bl OOJIIbI.

2.2. KOO-pa 6inim Oepy poOOTOTeXHUKACHI OOibIHIIA cadaKTapAarbl
skodasap aaici

Koramna sxyieni Typae OOJBIN KaTKaH TEXHOJOTUSUIBIK MpOLECTep,
HETI31HEH, Ka3Ipri OKbITY MEH OKBITYy MPOIECTEPIH TIKeJIeH KakcapTyMeH
OalnanbpicThl OONybl Kepek. OcbiFaH OalaHBICTBI OPTYPJl TEXHOJOTUSIIBIK
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Kypajaap/ibl €Hr13y NeJarorukaiblK MPOIECTl KEeTUIIPYMEH KaTap Kypyl Kepek.
binim Oepy poOOTOTEXHUKAchl HEriziHeH OelipecmMu OuliM Oepy KOHTEKCTIHE,
COHJIBIKTAH, OYJ MPOLECTIH JKETEKIIUIepl HEri3lHEH 3KCHEpPHUMEHTAJIbI
WHHOBaTOpiap Oonbin TaObutaAbl. Kasipri yakbeITTa cypaHbicKa ue OuliM Oepy
pOOOTOTEXHUKACKI MYFaIMJIEPIH apHaiibl Aaspiay OacrairaHra JeWiH OHBIH
TCOPUSIIBIK ~ JKOHE  OMIIMPHKAIBIK  MOCENENepiH  3epTTey,  COHpai-ak
IIBIFAPMAIIBUTBIK TI€1arorTapabl JUJIAKTUKAIBIK JKOHE Oacka Ja KoJjay eTe
MaHbI3/1bI 00JIbIN Kaja Oepesi. bitiM 6epy poOOTOTEXHUKACHIH YIKEH JJICYEeTKE He
MOHAPAJIBIK OaFbIT PETIHIE JKYHeNl TypJe KaiTa Kapay MaHBI3Ibl JKOHE KaKeT
Oonpim  TaObLIAABL. ~ YHHUBEpcUTETTe  OuliM  Oepy  poOOTOTEXHHMKACHIH
MHTETpaIUsIayIbIH JKCKEJICTCH IearoTUKAIBIK acIeKTUIepiH Taniay OKBITYIIbIH
opTypai ¢opmaTrTapbiHa OailJIaHBICTBI  OOJIIBI:  TPEHAXepJiepre Heri3aenreH
OHJIaliH, apajac QopmaT oHE OKYy KeIIeHI MEH JKOOaJbIK TieJarorukara
HerizaenreH odnaiH. JKanmbl, poOoTOTEXHUKA oNeMIIK OUTiM Oepy KeHICTIriHe
MHTETpaIUsIaHaIbl KOHE TCOPUSUIBIK, MPAKTUKAIBIK TYPFBIIAH TOJIBIKTBIPHLIA B,
BAO-HIH ¥NTTHIK HHHOBAIMSUIBIK CTPATCTHSIHBI YCTaHYBI asChIHAa HMHHOBAIIHSIIAP
yuriH xahauaelk maatdopma o3ipieHyne. Enme amammapisiH eMipiH kakcapTy
YIIIH poOOTOTEXHHKA MEH >KacaHIbl WMHTEJUIEKTT1 JKaKChl MaiiianaHraHbl YIIIH
XaJbIKapasblK JKoHE ¥IITTHIK Oaiikaynapra kapaxart oeminai (E. Afari, M. S. Khine
[205]).

bapmiara Oenriii, oeyMeTTIK-dKOHOMHKAJIBIK JKOCIap MaceleNiepiH MIenry
OutiM Oepy JKYHECiH JaMBITy *KoHE JKeTULIIPY MOCeeNIepiH MenTyiIeH 0e1iHOeH /1.
Mpeican peTiHze, ajbic IeTeNnaepMer ae, Pecelimen ne, KazakcTaHMeH Jie sKakbIH
Oaitnansictap 6oaysl mymkia (Kerimbayev, N., Beisov, N. [169]).

KapkpeIHas! 1aMbIIT Keje )KaTKaH dJieMJie TeK cabak Oepir KaHa KoiMai, emip
OOWBl ©3MIT1HEeH YHpeHyre AaiblH MHHOBATOPABI JAalbIHAAY MOCENIeCl MaHBI3IbI
KOHE 63€KTi 00JIBITT Kama 6epeni. Enimi3ain )Korapbl OKy OpbIHIApBIHIA OiTiM Oepy
poOOTOTEXHUKACH OOMBIHIIIA 3epTXaHanap, Kypcrap 0ap, OKpITy OargapiiamManapsl
MEH TIOHJIEPIiH OKYy-oJiCTeMeNiK KemeHAepl o3ipieHai, amakaa, Oyl Kypcrapaa
Oonamrak OumiMm  O6epy pOOOTOTEXHUKACHl OKBITYIIBUIAPBIHBIH ~ KY3BIPETTEPiH
KAJIBIMTACTBIPY MakKcaThl JKOK. Onap OHBIH MOHAPAIBIK (YHKIUSCHIH KOJJaHYyFa
HEMece TMOHApaNbIK OalIaHBICTAPABl MAaKCaTThl TYPJAE OpHATyFa JKETKUIIKCI3
OarpITTanFad. bi3gin skarmaiima Oyl OaFbITTBIH TIOHAPAIBIK CHIIATBI OPTYPIIi
MOHJEPMiH, aram aiTKaHga: Qusuka, wHOpMaTHKa >KoHEe OimiM  Oepy
POOOTOTEXHUKACHIHBIH ©3apa dPEKETTECY KAKETTUIITH OUTIipei.

byn mnonapanbik bIHTBIMAakTacThikTa 013 STEM cHSKTBI alTapiabIKTai
oJlIeyeTTi KepeMi3, OHBIH ToxipuOeci OipHemie moHAepnal Oip moHTe OIPIKTIpY
MPUHITAII TYPFBICHIHAH MaWIambl. XaJbIKApabIK FBUIBIMH KOHE SMITUPUKAIBIK
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TOXiprOere CyileHe OTBIPBIN, OPTAJBbIFbIHAA OUTIM Oepy poOOTOTEXHHMKACHI Oap
TUICTI MOHapalibIK Oarjapiamanapibl KypyFa OarbITTalfaH 3epTTeysep KaxkerT.
OHBIH NEHTPU3MIMEH KaTap, TyTac HICSIIapAbIH KaJbIITacybl HETI3T1 KYpCIEH,
COHJIali-aK  OKY-9J[ICTEMENIK, JHUJAKTUKAIbIK  KEIIEHMEH JKOHE  OKBITY
KypajigapbIMeH OalJIaHbICTBl WMIePUIETIH JIOTUKAIBIK 3JIEMEHTTEPIEH TYPaThlH
KipiC MOHIK MOAYJBJAEP/1 1€ HAKThUIaybl KepeK. OAICTEMENIK TYPFbIIaH allFaH/a,
OutiM Oepy poOOTOTEXHUKACHIH (U3MKAa IKOHE HH(OpMATUKAa KYpPCHIHBIH
Ma3MYHbIHA 3JIEMEHTTIK TYpJe Kocy Oip *arblHaH KOCBIMILIA MaTepuan peTiHAe,
eKIHIII >KaFbIHAH TEH AWJAKTUKAIBIK 3JIEMEHT peTiHJe MYMKiH Oomaasl. Ocbl
OPOLECTIH apKachlHAA OKBITYIIBLIAP OMICTEMENIK TYPFbLAAH O KEeTUIIIPLIIMN,
CTYACHTTEP/1 KOCMApJIbI TypJe koballayFa XoHE Oarmapiiamanayra, COHJai-ak
OutiMal KaWta Kapayra yihpere anaabl. CTyAeHTTEpAIH MalbIHIBIK JEHIEHl,
oJIapJIbIH, OacTamnkbl JEHredl KapamaibiM IIemiMaep KaObuimaygaH Oactam, OCHI
’KYMBICTA KOPCETIITCH IeH )K00aHbI KYPYMEH asKTaJIaThIH Ko0ajJaHFaH Ke3CHIepre
colikec Kkenyi kepek. ®Du3Mka KypCHIHBIH (U3HKAIBIK TMPUHIUNTEPI KOHE
uHopMaTtuka Kypchl OoWbIHIIA Oarnapiamarnayjiap HeEri3re ajablHYbl Kepek.

Anmaiina, Konjga Oap MarepualiIbl JKaHApTyFa, Ke3-KeJIreH HyCKalap MEH
TOJILIKTHIPYJIAp *Kacayra OalIaHbICThI )KYMBICTap J1a MaHbI3bl. byi Typreina 6utiM
0epy pPOOOTOTEXHHMKACHIHBIH TOHAPAIBIK MYMKIHIIKTEpl ©Te TMaiaanbl >KOHE
bu3uKTep MEH MHPOPMATHKTEPIH BIHTBIMAKTACTHIFBI KAXET. OpHUHE, OUTIM Oepy
pOOOTOTEXHUKACHI, TOHAPAIBIK PECcypc peTiHIe, OChl TYpPFbIa HHTEPAKTHBTI
dakTopiapapiH Oipi Ooyibill TaObuTagpl. DPU3MKa MEH WH()OPMATUKAHBI OKBITY
nporeciHge pPoOOTTHIK SKCIEPUMEHTTEPAl KONJaHy CTYICHTTEPIH 3epTTey
KY3BIPETTUIITH apTThIPYFa BIKIAJ €TeTiHI Co3C13. FhUIbIMU KYMBICTAp/IBI TANIIAY/ 1A
KOOQIIBIK 1C-OpeKeT TeJarorukaiblK KbI3METTIH THIMJI HBICAHBI, TYJIFAHbI
KaJIBIITACTHIPY/IbIH €H OHIM/II TEXHOJIOTHUSJIAPBIHBIH 01pi O0JIBIN TaObLIATHIHIBIFBIH
nonenaeiai. On OKy mMpoIeciHe ToHAPAJBIK KO3Kapacka >XoHE CTYICHTTEpAiH
anFaH OUTIMJEpIH TPAKTHKAIBIK KbBI3MET OaphIChIHIA TiKeJIeH KoJIJaHyFa
HeriznenreH [206].

3epTTey KbI3MeTi OapbICBIHIA CTYACHTTEP >K00a TaKbIPhIObI OOWBIHINA
aKmapaTTel €3 OETiHIIE i37eyre, OHBI SPTYPJl aKmapaTThIK TEXHOJIOTHSIIAPIbI
KOJJIaHa OTBIPBIN TaliJjayFa >XoHE JKyheleyre MYMKIHAIK anaapl. byn omapra
3epTTey KbI3METi OOJIBIT TaOBLIATHIH HAKTHI MPOOIEMATIBIK KaFJal Il KOPYTe KOHE
mienryre MyMKiHIIK Oepeni. MyHaai ic — mrapanap, COHBIMEH KaTap, Oenrii Oip
TEXHOJIOTUSJIBIK QJITOPUTMI TOJBIFBIMEH TBICHIKTayFa MYMKIHIIK Oepesi, o
WHHOBAIIMSJIBIK ~ WACSHBIH Taiiga  OONyblHaH  OacTasbIll, HWHBECTOpJapFra
TaHBICTBIPYJBI YUPEHETIH KOMMEPIFSUIBIK ©OHIMJIi-CTapTaNThl JalbIHAAYy1aH
asKTaJaIbl.
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PoboTroTexHMKa  HETI3NEpIHIH,  JKapaTbUIBICTAaHY  FBUIBIMAAPbl  MEH
MaTeMaTUKaHbl 3epTTEY/IiH, *k00aay KoHe 3epTTey KpI3MeTiHIH yinecimi 2KOO-na
OpPBIHAANYbl MYMKIH OUlIM Oepy >ko0anapbIHbIH CHEKTPIH €49ylp KEHEWTenl.
Conrbl  KbULAApAAFbl  3epTTey  KyMmbicTapbl  [14-25]  ocipece,  TOJBIK
aKmaparTaHablpagbl, oOJlap KOOAIBIK KbI3MET MPOIECIHIH MOHIH, THICTI
TEXHOJOTUSHBI JKOHE OHbl OuUTIM Oepy IMpoleciHae maijaiaHy mapTTapbiH
aHbIKTalapl. OKy JKOcmapbl MOHAEP apachlHAAaFrbl OaillaHbIC CHIATHIH JKOHE
uHTerpanys aopexecid anbikraiinel. N. V. Valko xone aBropnapsr V.V. Osadchy
[206] uHKITIO3UBTI KypcTap/IbIH Keyeciiel Typiepi Oap Jen caHai b

1. Tlongepre HeTi3meNTeH WMHTETpAIMs — op IMOHTe Ha3ap ayAapy apKbUIbI
CTylneHTTepre Oenrin Oip camana apHailbl JaFipliap MEH TYXKbIpbIMJaMalap
Oepeni. MaMaHIaHIBIPBUTFAH OKBITY OKBITYIIBUIAP MEH CTYJCHTTEpPre OChl caja
Typalibl TepeH OuriM Oepeni. Anaiina, Oyl 3epTTey FBUIBIMH 3€pPTTEYAIH
TOJILIKTBIFBIH KOPCETHEUTIH akKmapaTThlH (parMeHTTeNylHEe OKelyl MYMKIiH.
OPTYpIIi 3aTTap apachlHAarbl OalIaHbIC TYpalbl aKImapaT KOK. byJ1 THIT TEOPHSITBIK
KypcTap YIIiH FBUIBIMH TY KBIpBIMIAMaapAbl 9pi Kapal 3epTreyre »oHe Oenrimi
Oip camanmapiarbl FBUIBIMH 3€pTTEYJEPAiH OaFbITTaphl Typaibl WACSIIAPIbI
KaJIBINTACThIPYFa HeT13 00J1a anajbl.

2. [Mapamnens KypcTapabl/MOAYIbAEPl 3epTTey — OYJ1 JKaFaalia op MoHHIH
Ma3MyHbI e3repmeiini. Tek oky ToptiOi e3repemi. Ochuiaiiiia, CTYIASHTTED KEKe
KYOBLIBICTAp apachiHga JepOec HeMece OKBITYIIBIHBIH KOMETIMEH OalaHbIC
OpHaTa aJlaThIH dcepre KoJ keTkizemi. JKalFbl3 KeMIILIiri — OUIiM amymibuiap
OKBITYIIBITIAD apachbIHAAFbl BIHTHIMAKTACTHIKTHI KopMmeini. CoHbIMEH KaTap, Oy
KYMBIC JKOCIIapJIayFa KeTKITIKTI YaKbITThI KaXKeT eTe/Il.

3. Koceimma kypcrap Hemece IMoHjaep — nmpobjieMara OarbITTalFaH opTYpPIIi
TOHJEPAl TIKeJIeH UHTeTpalusyiaMail CalbICTBIPY.

4. VIHTeTpanmsuIaHFal KypcTap/MOIYIbJAep KbICKa Mep3iMJIi KOOANBIK iC —
mapanap Oonbin TabblIaabl. Keitbip opexerrep opTypii CyOBEKTIEp apachiHAaFbI
e3apa OpPEKeTTeCyre Heri3eNreH. OJeyMEeTTIK MaHbI3bl 6ap Mocemenepi menyre
OpeKeT eTinye.

5. UnTerpanusiianral KyHAEp — y3aK Mep3iMi koOanap, HETI3IHEH JKeKe
TOKIpUOEIeH TYbIHIAUTHIH TaKbIPBIITAp MEH Macelnesep OONbIHIIA KHE T. 0.

binim Gepy poOOTOTEXHUKACBHIHBIH KOOATBIK KBI3MET1 asChIHIA OoJamak
MYFaIIIMIEPAl JasplayablH ©31HAIK epekmienikTepi O6ap. Mocenenepain Oipi —
MYFaJliM WHTETPAlds OPBIH alaThlH OPTYPJIi MOHIEP Typaslbl TEPEH OLTIM alFaHfra
JCHIH TOHApalbIK 3epTTEyNepAi TOJbIK maimanana anmayel [207, 208].
ConppikTaH, OoJalIaKk MyFaliMAEpAl Aaspiay OarmapiaaMaiapbiHaa (U3UKa KOHE
nH(popMaTHKa CUSAKTHI HET13T'1 MOHAEpre TUICTI Ha3ap ayaapy kepek. KoOanbIk ic-
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mapanap Kaszipri CTyACHTTIH JKeKe OacChIHBIH KaJbIITaCybIHA BIKMAT €TeJll, OHbI
OutiM Oepy MpPOILECIHIH TOYeJCI3 KYPBUIBIMIBIK OIpiiri Jem caHayra OoJiajibl.
XKobanay TexHonorusicel — Oys1 Oenrui jkoHe Oenrici3Al Kapama-Kapchl KOKJIaH
TYpPaThIH KOHE >KaHa OKYy MEH TYCIHY MpOLECIH XaHAaHAbIpyFa OaFbITTajFaH
TaHBIMJIBIK 1C-9PEKETTIH epeKile Typi. byl TaHbIMABIK OENCEeHIUTIKTI apTThIPaibl,
HIbIFapMalllbUIbIKKA JKOHE Oenruil Oip jKeke KaCHeTTepiH KaJbINTacyblHA BIKIA
eteni. Kymoicta [209] aBTopnap 6u1iM OepyliH pOOOTTHIK peCypCTapblH JKIKTEHI].
Onap "OuriMm Oepy pobOoTOTexXHUKAchl" >koHE "OuTiM Oepyneri poOOTOTEXHHKA
(RiE)" Tepmunnepin axxkpipaTaabl. 3epTrey HOTHXKENepiH [81] maiinanana oThIpsbI,
onap OuliM Oepyzaeri poOOTOTEXHUKAaHbI "OKY OpTachl, OUIIM alylIbUIApIbIH
OarmapiaMacblHa ocepl, pOOOTTHIK Kypaiabl KbI3METKE OIpIKTIpY koHe Oaranay
OMICIH" KaMTUTBIH KaTeropusi peTiHJe aHbIKTaiabl. JKobOara HEri3enreH OKBITY
OKyFa JIETeH KYIITapJIbIKThI apTThIpabl, ce6eb1 o

- TYJIFara OarbpITTaNIFaH;

- TUTAKTHKAIBIK TOCUIAEP/IiH TYTAaC apCeHANIbIH MaiamaHabl: e31HIiK
cabakrap, OipJIeCKEH OKBITY, HHTEPAKTHUBTI OKY >KaTThIFyJaphl;

- MOTHUBAIIMSHBIH KOFAapbl JIEHreriH Ourmipeni, Oy KbI3bIFYIIBLIBIKTHI
apTTHIPYABI )KOHE OHBI JKY3€re achlpy OapbIChiHAA OIPJIECKEH KbI3METKE KOCHUTYIbI
outnipen;

- OapJIbIK JEeHreheri meaarorukaiblk MIiHASTTEpAl KaMTHIbI: O1TiM,
TYCiHY, KOJIJIaHy, TaJlay, CUHTE3;

- HaKThl  TalChIpMaNapJbl  OpPBIHAAY Ke3lHIAE 63 ToXKipubeciH
KaJIBINTACThIPYFa bIKMAI €Te/Il.

Kobanwlk >kympIicTa Oonamrak poOOTOTEXHWKA MYFaIIMICPIiH Kociou
naspiaaynbiH  MaHb3nbl  O0arbiThl  Arduino IDE  Garmapnamaceinma  Arduino
MUKPOKOHTPOJUIEpIH Oaraapiamanay Oonbin Tabbuiaabl. OckiFaH OaiaHbICThI 013
"Arduino IDE 6arnapnamanay Tini" apHaiibl KypChIH 931pJIEIiK.

"Arduino IDE Oarmapnamanay Tutl" KYpCHIHBIH HETI3TI MakcaThl —
YKaHAPTBUIFAH OLTIM Oepy Ma3MYHBI asChIHJa KOFaMHBIH Ka3ipri JaMy Ke3eHIHIeT1
QJIEYMETTIK TANCBHIPBICHIHBIH IIAPTHI HETI31HIE KalMbl OUTiM OepeTiH MEKTENTIiH
Oosamak poOOTOTEXHUKA MYFaJIIMIH JaspiayablH calajibl JICHreWiH KaMTaMachl3
eTy.

[ToHAl OKBITYIBIH MaKCcaThl — CTYIEHTTEpAl POOOTOTEXHUKAHBI OKBITY
MPOLIECIH YUBIMAACTHIPYFa OLTIM MEH MPAKTUKAIBIK JabIHIBIKICH KaMTaMachi3
€Ty, OKYyIIbUIAPIBIH ©3 O€TiHIIe OKy, ©31H-631 peTTey IaFablIapbiH
KQJIBIMTACTRIPYFa BIKMAT €TYy; OJapIblH OeNceH/i azaMarTapbl MEH aKIapaTThIK
TEXHOJIOTHSJIAD CalachlHAA KY3BIPETTI, OPTYPJl ayauTopwsuiapAa ChIHIAPIBI
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JUAJIOrKa KaOuIeTTl, Ka3ipri ajieMe TaObICThI )KYMBIC ICTEN ajJaThlH MaMaHAAp/bIH
KAJIBIITACYBI.

KypcTbiH MiHzETTEDI:

- pOOOTOTEXHUKAHBI OKBITY MPOLECIHAE OMICTEMENIK OUIIM MeH
Oarjapiiamanay JarablIapbiH Oepy;

- OKY TPOLIECIH YHBIMIACTBIPY OUTIMIH, ICKEPJIITiH >KOHE JIaFbUIapbliH
KAMTHUTBIH MOHIK KY3BIPETTUIIKTI KAJIBIITACTHIPY;

- KOCI0M KbI3MET YILIH Ka)XXeTTI MHTEerpalusjJaHFaH Ky3bIPETTUIIKTEPI
KaJIBITACThIPYFa BIKMAJ €TY;

Ochsl KypcThl OKbIFaHHaH keiliH ctyaeHT Arduino IDE 6Garnapnamanaynbiy
HET13T'1 YFBIMJIAPBIHBIH Ma3MYHBIH OHE OKBITY MEH OKBITYJaFbl MHHOBALIMSIIBIK
TOCUIZEP/A1l KYPANTBIH 1C-KUMBLI TOCUIAEPIH OLIETIH OOJaIbI;

Kecre 10 "Arduino IDE Oarmapnamanay Tutl" TOHIHIH TaKbIPBIITHIK
KOCTIApIaHybl,  JNaWbIHABIKTBIH ~ Ma3MYHJIBIK ~ KOMIOHEHTIHIH  KaJbIlTacy
KopCceTKimTepli MeH cabak Typiepi OOWBIHIIIA OHBIH EHOCK CHIMBIMJIBLIBIFHI

KEJTIPLITEH.
Kecte 10 — "Arduino IDE O6armapnamanay Tumi" KyHTI30€MIK-TaKbIPBIITHIK
JKOCIIapBhI.
A | TakpIpBIIITHIK JKOCIIAP Cabak typuepi OoitbiHma | J[aBIHIBIKTHIH
II €HOEK ChIMBIMIBIIBIFEI, Ma3MYH/IbIK
T carar KOMIIOHEHTIHIH
A KaJIBIIITACy
KOpCeTKIlI1
Hopic | IIpakr. | CPOII
1 |2 3 4 5 6
Moayns 1. Arduino IDE «Omneparopiap» koMaH1aiaphbl
1. | Kipicne. C/C++ timi HeriziHae 1 2 2 C/C++ Timinne
Arduino IDE kypbUmbLIapBIHBIH Heriznenren Arduino
Oacrankpl OaraapiaManay Tulepi. IDE
2 | Arduino IDE "Backapyuisr 1 2 2 OaraapiaaMachlHAAF bl
omneparopap" KoMaHaazap Tl "omepatopnap"
3 | Arduino IDE "Cunrakcuc" peni 1 2 2 MaKCaTbl MEH HETI3T1
4 | Arduino IDE 1 2 2 KOMaH/[al1apbIH 0Lty
Oarnapnamanapa" ApudMeTHKaIbIK KOHE TYCIHY.
onepatopnap", "CasbICTbIpMaIbI
onepartopnap"”, "Jlorukanslx
onepaTtopap" *koHe "YHapibIK
onepaTopiap" KOMaHJaJlapbIHbIH
HET13r1 NPUHIMITEPI
Monynb 2. Arduino IDE-ne «KoncranTrap», «Jlepektepain Tuntepi», «Jlepekrep Tunrepin
TypieHaipy», «Kanudukaropuap»
5 | KoHcranTTap jx9He ToI TypJiepi 1 2 2 Komanpnanap
6 | Hdepextep Tuminiyg peni: Jlepekrep 1 2 2 TUNTEPIH OUIel XKoHe
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tumi "boolean, char, byte, int, aXbIpaTa anajbl
unsigned int, word, long, unsigned "nepexrep”,
long, float, double, string «JIEPEKTEp TUITEPIH
(cumBomap maccusi), String TYPJICHAIPY»,
(oOBeKT Kiacca), MaccuB (array) «kBasM(ukaropiap»
xonevoid" xone Arduino IDE-nae
7 | JAepexTep THITIH TYPIACHIIPY: 1 2 2 MaKCaTThl
char() KOMaH 1aJ1ap/ibl
byte() naianany
int()
long()
float()
8 | AlHBIMaNBLIAPBIH AYKBIMBI J)KoHEe | 1 2 2
KBaJIM(pUKaTOpIIaphl
static
volatile
const
Moayns 3. Arduino IDE «®yHKnusuiap» KOMaH/IaChIHBIH PO
9 | ludpaslk KOMaHTAIAP 1 2 2 CaHapIK, aHAJIOTTBIK
«EHT3y/IIBIFapy» oHe 0acka KOChIMIIIA
10 | eHri3y/meIrapy aHaJIOTTaphl 1 2 2 KOMaHaapibl
analogRead() KOJIIaHY
analogReference()
analogWrite()
11 | Koceimila eHrizy/msirapy 1 2 2
(b YyHKUIUSITAPBIHBIH 0AChIMIBIKTAPHI:
tone(), noT one(), shift Out(),
pulscen()
12 | YakpIT oTe Kejie KOChIMIIIA 1 2 2
KOMaHanap
millis()
micros()
delay()
delayMicroseconds()
Moayns 4. Arduino IDE koceimilia KoMaH1aaapsl
13 | MaremMaTuKaIbIK KOHE 1 2 2 MareMaTHKAJIBIK
TpuroHOMeTpUSIIBIK (BYHKITUSIIAP: KOHE
min(), max(), abs(), constrain(), TPUTOHOMETPHSIIBIK,
map(), pow(), sq(), sqrt() KOMaH/IaJap/Ibl IIEITy
sin(), cos(), tan() YILiH KOCHIMIIA
14 | Ke3zneiicok MoHJiep reneparopiapsl | 1 2 2 KOMaHJIQJIbIK TUI1epi
KOMaH 1aJ1aphbl KOJIJaHY JKOHE
random Seed() reHepaTopIapablH
random() KOMETiMeH Ke3/IeHCOoK
15 | CeipTKBI y3UIICTED 1 2 2 MOHJIepi aTy
attachinterrupt() MYMKIHJIIT
detachlnterrupt()
Jlepexmepoi 6epy @yHrkyusnapvl
(Serial)
bapunbIirsr:
JopicTep 15
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MPAKTUKAJIBIK cabakrap 30
OCOX 30

byn kypc cryaentrepaiy Oojamak poOOTOTEXHHMKA MYFaIIMIEpl peTiHAe
Arduino MHUKpPOKOHTpOJUIEpJIepiH Oardapiiamaniay J>KoHE kobaimap kacay
KaOUIeTTepiHe JIere€H KbI3bIFYIIBUIBIFBIH apTThIpyFa biKnan ereni. [Ion Arduino
yurin C/C++ Gargapiiamanay TUTIHIE KOJ KETIM/II.

XKobanbik KbI3MeT OuriM Oepy KoHE 3epTTey KbhI3METIHEH aWTapiibIKTan
epekieneneni. Erep OuriM Gepy KoHE 3epTTey KbI3METI KEKe JKOHEe KaHa OuTiM
anmyra OarpITTasiFaH 0oJyica, OHJA >KOOaTayAblH MaKcaThl — JKEKE 3eprrey
meHOepiHEeH HIBbIFY, alFaH OUTIMJIepl MEH JaFAbUIapbIH IC KY31HIE KY3€re achlpy
xoHe Oenrum Oip Ky3blperTepai Kaisimtacteipy. JKobOamay omici Oenrini Oip
aKmapaTThl TaJlayJaH Tepi TaKbIPBINTHI ETIKEH-TETXKEHIl JKOHE >KaH-)KaKThl
3epTTey/ll, HAKThl TYMKUIIKTI MPAKTUKAIBIK HOTHXKEHI1 931pyeyai KaMTuasl. birim
Oepy poOOTOTEXHHMKAChl, COHBIMGH Karap, OEJCEHII OKBITy, FBIIBIMMECH,
TEXHOJIOTHUSAMCH, WH)XCHEPUSIMCH, MaTEeMaTUKaMCH oHE Oacka TOHACPMEH
UHTETpanusi HeTi3IHAEe OpTYpil MoHAep OOWBIHINA TMoHApAJIbIK OaillaHbICTap/IbI
3epTTeyJl KaMTHTBIH Oiperel TexHoyorus Ooibin TaObuiagbl. Jlom ochkl OarbIT
crynentrepre XXI FachIp/ibIH TEXHOJOTUSJIAPBIH 3€PTTEYTe YJIKEH MYMKIHIIKTED
almajbl, KOMMYHHUKATUBTI JaFAbLIapAbI, KEHICTIKTIKTET1 KASUIABI
KaJIBIITACTHIPAJIBI, ©3apa dpeKeTTecyre, 63 OCTIHINIE MIeITM Ka0bulIayra yiupereni,
CTYJEHTTEP/IIH MIBIFAPMAIIBUIBIK UHTEIUICKTYANIBIK QJICYEeTIH allajibl, Oiiay MeH
IIBIFAPMAIIBUIBIK ~KUSJIBIH  JITaMbITabl. POOOTOTEXHHMKAHBI ©3 ToXipuOeciHe
KOJITaHATBIH MYFajiMJiep OipKaTap MakcaTTapFa KoJl )KEeTKi3e ajajbl: HiaesuiapMeH
Oipiecim KYMBIC jKacay; HOTIDKENIEpl Taljay J>KOHE jKaHa J>KOJJApbl 137ey;
Kyem — Oakputay; — JIOTHKaJbIK  OHjaynbl  JaMBITy;  ceOem-caagapiibIK
OailaHbICTap/Ibl OPHATY KaOUIETIH KAJIBIITACTBIPY.

burim OGepy mpomeciHne poOOTOTEXHUKAHBI —KOJJAHYABIH TyOerewi
KAHAJBIFBI — 1prefi TocUTaepal e3repTy OOoJbIN TaObUIaIbl: OKYIIBUIAPABI SPTYPIIl
JIOTUKANIBIK JKOHE KOHCTPYKTOPJBIK MIHJAETTEP/l WIEHIYyIe HUTEPMENCUTIH OKY
MPOILIECIHE KaHa aKMapaTThIK TEXHOJOTHSIAP/bl €HTI13y. Op TaKbIPBIITHI 3ePTTEY
WHHOBAIUSIIBIK TEXHOJIOTHUSIIIAP apKBUTBI KY3€Te achIPhIIATBIH K00amapabl KypyIbl
KaMTHIbl. Auaiina, OYTiHT1 TaHIa MyFaliMJepae poOOTOTEXHHMKA cabaKTapbhIHA
OHBIH 9JicTeMeNik OeiiMaenyl TYPFBICBIHAH JaWbIHAANY YIIIH SKETKUTIKTI
MaTepuai *KOK €KeHIH aTtan oTKeH oH. COHABIKTaH, OOJIalIaKTa OKbITYIIbLIAP IbIH
KOO-na xobanapasl JalbIHIAay MEH ICKE achlpy/1a MpaKTUKAJIbIK Maiagany yIiH
MaTtepuangapabl d31piiey 6Te MaHbI3/Abl. 3e€pTTeYyNiH MaKcaThbl MEH MIHJETTEpPIHE
CYHEHE OTBIPBIMN, 137y aiiMarbl KEHEUTLI1: OTaHJBIK >KOHE JKaKbIH IIETeIePIIH
JepeKKe3aepl FaHa eMec, COHBIMEH KaTap, COHFbI Oec xpuigarel Web of Science,

95



Scopus xoHe MDPI jaepekkopiapblHBIH Ke3aepi Je maigamaHbuiasl  [42].

Mekrenrter: OKy MpOLECIHE OKBITY OMICTEPIH KOJJIaHy, YHUBEPCUTETTETr]
OKBITYIIBIHBIH OHBI OKBITY »oHE OullM Oepy NPUHUUITEPIH KaJIbIITACTBIPY
TYKBIPBIMJAMATAphIH  MEKTEN OpTachlHIA THIMAI JKY3€re achlpyFa opeke
eTETIHINIMEH aHbIKTaNaAbl.  bonamak wmyramiMaep KakeT OoJiFaH >Karjaija
TaOMFU €MeC, KOMIBIOTEPIIIK IKCIIEPUMEHTTIK MOJAENIbJICYMEH IIEKTENyre JaibiH
O0onybl kepek. DByriHri TaHma KYHIETIKTI OKBITY MEH OKBITYIbl ©3repTyre
KOMEKTECETIH KONTereH dJicTep 0ap, Olpak COHBIMEH KaTap OHJIAWH PEeXUMIHIE
pOOOTOTEXHUKA CHUAKTHI OUTIM Oepyjaeri KOJJAaHBICTaFbl TEXHOJIOTUSIIAPJLIH €H
KypZleJl acheKkTUIepiHe >KaKbIHJayFa MYMKIHAIK OepeTiH *aHa Kypajjap MeH
Kypbuirbiap Oap. Byn Typreima TpeHakepiiepai 3epTTeyAe e, OKbITyAa Ja
KOJIaHy TMaHAEeMUusl Ke31HJe YJKEH MaHbI3ra ue Oomnabl. bi3miH karmaiima omnap
penpe3eHTaTuBTI yiurige Oepinred. OnapAblH OKyAbl kKaKCapTyMeH, KOTHUTHUBTI
JaFIbUIapAbl JTAMBITYMEH, OPTYPJIi FBUIBIMH TY)KBIPBIMJIaMaJIapAbl 3€PTTCYMCH
TiKeJel OalTaHBIChl aHBIKTAIBI — MACEJIC CHIHHM TaHJAy OHE IYPhIC MalJanany
oonael. Odraiin pexxuMiHAC OTKI3UIETIH cabakrap, COHAAM-aK OHJIAWH CHSKTHI,
pOOOTTHI KEHICTIKTIK >K00anay, Monenbiey, Oaraapiamarnay >KOHE aBTOMATTHI
Oackapy JaripUlapblH  Wrepyre apHainradH. MyHJa  MexaTpoOHMKa  MEH
POOOTOTEXHUKAHBIH J>KaJIbl YFBIMAAPBI, MEXaTPOHHMKAa MEH POOOTOTEXHUKAHBIH
MakcaTbl MEH KOJJaHy asChl, MEXaTpOHHUKa MEH pOOOTOTEXHUKAHBIH HET13r1
aHbIKTaMaJapbl MEH HETri3ri JamMy OaFbITTapbl, MEXaTPOHHUKAJBIK JKOHE
POOOTOTEXHUKAIIBIK JKYHEJIep/Il TEXHOJIOTHUSUIBIK KOJIay, KO3FaIbICThl 0acKapyIbIH
UQPIBIK TEXHOJOTHUSIIAPbI, aBTOMATTAHIBIPBUIFAH Ko00ajay TEXHOJIOTHIIAPHI,
3aMaHayd MEXaTPOHUKAIBIK KoHE POOOTOTEXHUKANBIK MOIYJIbIEP MEH >Kyienep
KapacTelppiafpl.  OKBITYHIBUIAD  AJEKTPOHIIBI  KOMIIOHEHTTEPJIEH POOOTTHI
KOHJIBIPFBI JKacayra, MeTaul OeJIIeKTepi KOJIJaHa OTBIPHII 63 POOOTTapBIH
xacayra, Arduino TEXHOJOTHUSIIAPBIH KOJIJIaHA OTBIPBIN >KETULIIPUITeH poOOoTTap
xacayra yupetTi. Ochuiaiiia, MUKPOKOHTPOJUIEPIIEP/Il CXeMara, 3JIEKTPOHHKaFa
XKoHe Oarjmapiamanayra OIpTIHIEN €Hy OKypeal, mpoOieManapabl —MIenry
narabpliapel okeruraipiain, C++ Oarmapiamanay KeH OarmapiamaniblK xobanap
apkpUThl SkeTuraipiteni. COHBIMEH KaTap, IMOHApaNbIK OalIaHBICTHI KEHEHUTyTe
KOHE TTOHApPAJIBIK OaiJIaHBIC HYKTENEepiH makjganaHyra Oojansl. ATanm alWTKaHza,
cabakKa KaThICKAHHAH KEHIH KeKe YCBIHBICTAp SHT131IIIi:

"Manunynstopinap "takpipeiObiHma" Lafvin  4DOF  sxome Arduino
poOOTHIHA apHAIFAH MEXAaHMKAIBIK TYTKajlap" KUBIHTBIFBIH KOJIIAHBIHBI3, OHJA
MEXaHUKAJBIK 0acKapy MaHUITYISITOPBI OaFaapiaMaiaHa bl KOHE jKacalabl.

"Ounnaitn 1atdopma" TaKbIpbIOBIHIA KallbIKTaH OacKapyAbl Kypyra
piIknag  ereTiH  "RemoteXY"  KommaHbIHBIZ.  "MexaHHKaIBIK  KO3FajibIc"
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TaKbIPBIOBIHIAFbI SKCIIEpUMEHTTIK KyMbicTa Bluetooth HC - 06-ub1 Arduino Uno-
ra Kocy apkbuibl Android kemeriMmen Arduino MamMHachHl  KacaJibl.
DKCHEepUMEHTTIK KYMBIC YIIIH Keleci cypeT 10 maTepuanaap TaHIanbl:

sy AN RN F“! @

Bluetooth -momyns HC-06 Mortop- peayKTop IOHTTIEKIIEH

Cyper 10 - DkcriepuMeHTTIK MaTepuaiaap

Arduino UNO MHKpOKOHTpOJUIEpiHiH 14 CaHIBIK KipiC/IIBIFBICHIHBIH 8
CaHJBIK Kipici skoHe 3 MmIBIFBICH Mamananpliael. L298N npaiiBepi TypaKThl TOK
KO3FAJITKBIIITAPBIH Koml (YHKIUAIL Oackapy VIIiH TaiganaHbuiabl. Moayib
Ti30eri exi H-kemipaeH Typajbl,oFaH Oip OUITONSAPIIBI KaAaMIBIK KO3FAJITKBIIITHI
HeMece Oip Me3riunie €Ki TYPaKThl IIETKaJbl KO3FaITKBIIITEI KOCYyFa OOmaabl, aj
01311y >Karmaija AeHrenekTepi Oap OepuTic KO3FalNTKBIINIBI KOChUIFaH. backapy
Arduino Uno  MHKpOKOHTpOJJIEpIHE  KOMAHNANBIK  KIpICTEpiHE  COMKeEC
CUTHANIJapabpl Oepy apkpuibl >Ky3ere acbipbuianbl. Bluetooth HC-06 momymi
CBIMCBHI3 KallIBIKTaH Oackapy Kypajibl peTiHIe KoJaaHbuiansl. JleHremexkrepi Oap
Oepiric KO3FANTKBIIIBI, MEXaHUKAIBIK KO3FAIBICTHl OpBIHAAYy yiriH. Arduino
MaIllMHACBIHBIH ~ KOPIYChl ~ MAIIMHAHBIH ~ JKCHUIMINKT MEH  eNTumri  yImiH
riacTMaccaaan skacanrad. Kypacteipy Gapeiceiaaa cryaeHtrepre Arduino UNO
MHKPOKOHTPOJUJIEPIMEH  PaJIMOKOMIIOHEHTTIK  TMOPTTapAbIH  KOCBUIBICTApbI
tyciamipinal. RemoteXY onnaitn mmatdopmaceiana Android TemedonbiHma
Oackapy Au3aiHbI Kacalabl, cofdaH KeiiH aaibiH 3cku3 Arduino IDE-re xykrenmi.
Copnan keiiH, onap apHaiibl RemoteXY kiTamxaHachlH KyKTen ajbiln, RemoteXY
scku3iH oKy yuriH Arduino IDE OGarmapnamaceina Oarnmapiamanajbl. bapibik

konrap HoyTOykke USB cbimbl apkbuibl Arduino UNO MHKpPOKOHTpOJUIEpIHE
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xykrenineni. Cryaentrep ysuibl tenedonra RemoteXY artel kocwhiMmiiansl Play
Market-ten xykren, Arduino UNO-ra xocwsuiran Bluetooth HC-06-Fa KochUTIBI
J)KOHE  JDKOMCTHUKTIH KoMmeriMeH Arduino MaIlWHACBIHBIH  MEXaHUKAJIBIK
KO3FaJIBICBIH KalIBIKTBIKTAaH O0ackapa amaasl (Cyper 11).

Android matdopmaceinga 6ackapy

Arduino- mamunaacel

Cypert 11- Android tenedonbinna 6ackapbuiaTbid Arduino MamMHachl

MGI0S cepBocbinbiH Arduino Mega-Fa KOCBUIYBI Ja OChI IKCIIEPUMEHTTIK
KYMBICKa yKcac Oonapl. MyHIail KYMBIC CTYACHTTEpP/l IIbIFApMAaIIbUIBIKKA
piHTaNaHabIpansl. ConbiMeHn Katap, Arduino UNO MUKpPOKOHTpOJIEP] apKbUIBI
LCD 1602 monyninneri unrepdeincine ce3aep/l UIbFapy dKCIEPMEHTTIK KYMbIC
ycuiHbUIIBI. Du3mka cabakrapblHIa POOOTTHIK JKCHEPUMEHTTEPIl KOJIaHY,
MBICQNIBI, '"MEXaHMKAJIBIK TepOemicTep MEH TOJKBIHIAAP, ABIOBIC KOHE JBIOBIC
TONKBIHAAPHI"  TakpIpblObl  OoMbiHIIA, Arduino UNO xone HC SR04
VIBTPAABIOBICTHIK ~ KAIIBIKTBIK ~ CEHCOPBIHBIH ~ KOMETriMEH  MOHUTOPIAFbl
KOPCETKIMITEPI1 aHBIKTAW OTBIPBIN, YJIBTPAALIOBICTHIK KAIIBIKTHIK ~ O©JIIICTIIT
KYpaJIbIH Kacay dKCIMEPUMEHTTIK KYMBICHI kacansiHabl. Cyper 12 sxone cypert 13
KepceTimrenaeit Sprint-Layout OarmapiaMacbiHaa CXEeMaHbl JKoOanmay KoHe
CXEMaJTBIK TIIaTa KYPY KYMBICH KopceTuiai. "dusuka - nHhpopmatuka" O6imiM 6epy
Oarmapiamachl OoibIHINIA OaKaIaBpUATTHIH 2-KypChIHBIH koHe "MHpopmaTuka" 3-
KYpPCBIHBIH CTYJISHTTEpl 3epTXaHalblK >KyMbIchiHIa Sprint-Layout (Cyper 12)
OarmapiamacblHAa PagHO’IEMEHTTEPMEH CXeMa ChI3yFa JKOHE OHBI Oacma
TUTATaChIH/IA )KacayFa KbI3BIFYIIBUIBIK TaHBITTHI (CypeT 13).
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Cyper 12- Sprint-Layout 6armapiaMachl KoHE cxema

3epTXaHaNbIK KYMBICTa CTYACHTTEp 2-3 CTYACHTTEH TYPAThIH TONTapFa OeiHII.
CryneHTTepre KOpFaHbBIC KYpaIapbl, COHBIMEH KaTap:

- Temip xmopuni, 1 TUTP Cy *KoHE €PITIH/II BIBICHI

- 10cm x 20cm 6ip xakTel Oacma tuiaracel (FR-4 crexnorekcromuti 1,2 mMm
KaJIBIHIBIFBI) YCHIHBLIIBL.

CrynmentTep cxemanbl Sprint-Layout 6armapiamMachiHaa ChI3IbI, COMAH KCHiH
cxemaHbl Oip ’kKaKThl Oacma IIaTachlHA aybICTBIPY YIIIIH, XKBUITHIP Kara3fFa OachIr
mbiFapapl.  KeilOip cTymeHTTepAe cXema TOJBIFBIMEH IUlaTara  aybICTIafbl,
OChIIAlIia OJ PaguOdIeMEHTTEPIIH KOCBUIybIHA JKOJ Oepmelini, Oipak ci3
KbUTKaJlaM MEH Kapa OOsyJasl KOJIJaHA OTBIPBIN, ITUIATAJaFrbl CXCMaHBI asKTai
anacei3. CxeMmaHbl IJIaTara aybICTBIPFAHHAH KEWiH CTYACHTTEp TeMIp XJIOPHUAiIH Oip
JUTP Cyna epiTim, cxemachl Oap TakTaHbl epiTiHmici O6ap kouteiHepre 10-15
MUHYTKa KOWbl. Temip Xmopuii apKachlHaa, epiTiHaine MbIc O€TIHEH KETel )KoHe
Oacma miaTachlH/Ia TeK ChI3BUIFAH CXeMa Kalabl.
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Cypert 13- bacna niatackiHAarbl CXeMaHbl KYPY KYMBIC TTpoLieci

[InaTa cxemachlH Kypy HarabLaapbl >ko0alapAbl KaJbIITACTHIPY YIIIH ©Te
MaHbI36l. Kelibip oKy OpbhIHAAphI >KaIbl KO0aIBIK JKYMBICTapFa ©T€ MaHbBI3IbI
KOHE TIemylri MoH Oepenmi >KoHE TyJNeKTepiHiH '»KoOanblK KypcTaH" eTyiH
xocmapiaiiapl. CoOHbIMEH, ApPW30HA IITATHIHBIH TMOJUTEXHUKAIBIK YHUBEPCUTET]
¥ATTBIK WHXKEHEPIIK aKaJeMHus JoCTYpial OUTIMMEH MNPaKTHKAIBIK TOXKIpUOeH1
OipiKTipy TYPFBICBIHAH YITLT Jen TaHbiFaH Oarmapiama kypasl (Ethan Danahy
[210]) Oacka aBTOpiap poOOTTHIK IMIaThOPMaIapAbIH Kajdai >KYMBIC ICTCHTIHIH,
onlapapl Kamail Oackapyra OOJATBIHBIH, OJAPJBIH KaHIal MYMKIHIIKTEpPTre He
€KCHIH XoHe OoJyamak KOCHIMITAIapAbIH TEXHOJIOTHSIIBIK JKETICTIKTEpre OKemyi
MYMKIH €KeHiH Oury Herisri Ky3eipeT jgen canaiael (Midhat Jdeed [211]).
XKobanplk memaroruka npoOieManblK-OaraapiaanfaH OKBITYIBIH HETi31 apKbLIbI
MIOHTEe TOH MICHOEPAIH TYKBIpBIMIAMAIBIK jxo0achiHa coiikec kemenmi (Mitchell,
J.E., [212]). KoGasblk OKBITY IeJaroruKachl »oHE OHBIH apTHIKIIBUIBIKTAPhl OHBIH
Y3aKTBIFBI MEH MIBIHAWBUIBIFBI TYPFBICEIHAH KapacTBIPBUIYBI MYMKiH. byi omic
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KOCIOM IIBIHABIKKA JKaKbIH OO0Mybl Kepek. OKBITYIIBI, KONTereH KOJIaibl
HennMaepAl Kajgarauaipl, COHBIMEH KaTap >KYHeNliK JAeHrelaeri MHTerpauusHbl
tangaiasl [213]. By mislH MoHIHIE ©Te HOTHXKENI KYMBIC, OUTKEHI MyFaaimMaep
ceHiMJIipek Ooja OTBIPBIN, OKY OaFjapiiaMachlH TEPEHIPEK UIrepyre FaHa emec,
COHBIMEH Karap, oJICYyMETTIK ToXipuOe KuHayFa, aram alTKaHJa HaKThI
KOKETTUTIKTepMEH OaiijlaHbIlC OpHATyfa OaFrbITTajdfaH KOOAJIBbIK KYMBICTHI
OacTaibl.

bi3 crynentrepmen Oipiecin poOOTOTeXHUKaHBI OKbITYFa apHairaH TIR-
MOOMIIB/I KOCHIMIIIA MTPOTOTHUITIH KYPABIK. KOChIMIIIaHBIH MaKcaThl: MeIarorTapisl,
CTYACHTTEp MEH OKYIIbUIAP/bI, COHAai-aK 0acKa /1a TYThIHYIIBUIapAbI online KoHe
offline ¢dopmaTtrapeinaa rajkerTepAl  NaljanaHy  apKbuibl  OuUTiM - Oepy
pPOOOTOTEXHUKACKHI, CXEMaTEeXHUKa XOHE Oarmapiamanay Typaibl 0a3allblK KoHE
JIEHIeHTiK OuTiMre yhpeTy; eHOCK HaphIFbIHJIA Odcekere KaOUIeTTLIIriH apTThIpY
yuriH 6u1iM O0epy poOOTOTEXHUKACHI OOMBIHINA TYTHIHYIIBIIAPIBIH 0a3ajbIK KoHE
JEHTeMTIK  OUTIMIEpIH SKEeTUIAIPY; DSKOHOMHUKAIBIK JaMy (akTopbl peTiHAe
TEXHOJIOTHSIIIBIK OUTIM Oepyal apTThipyra biknan ery. COHbIMEH Katap, Ma3MyH/Ibl
TY3€Ty  VIIIH  TYTBIHYIIBUIAPJBIH  KY3bIPETTEPiH  aHBIKTAy,  KOJAMIbI
TYKBIphIMAaMajap Heri3iHae OuUTiM cunaTTaMachl; Kepi OaiiaHbIC KOMBIHIBICHIHBIH
Ma3MYHBIH TaJIJIay HET131HJe KOCBIMIIIAHbI KeTUIaipy. dusnka »oHe nHpopMaTHKa
cabakrapeiHaa OuTiM Oepy pobOoToTexHHKachl MeH TIR KoJmaHyabIH YCHIHBUIFAH
OMICTEMECIHIH HOTWKEIUIITIH pacTay YIIH 3KCIEePUMEHTTIK >XYMbICTBI RTM
apHachl apKbUIbI KOpceTy kocmapianyaa. JKeTicy yYHHBEPCHUTETIHIH epeKeciHe
Colikec ’Kac FaJabIMJIapAbl TPAHTTHIK KapXKbUIAHABIPY KOHKYPCHIHA KATBICY YIIIH
KOMHCCHSI CTYICHTTEpiHiH OipiHir aBTOpbl xoHe Komanmacel TIR (Training in
Robotics) MoOMIBII KOCKIMIIIACHIH KOHE PECMHU OHJIANH OKBITY IIaT(OPMaCHIHBIH
calThiH YCBHIHIBI. KOHKYpCTBHIH capantaMaliblK KOMHUCCHUSCBHIHBIH OTBIPHICBIMEH
KOMaH/aFa JKYMBICTBI asikTay yiriH rpanT Oemiuai. (Nel xarrama "O1" xentokcan
2022 x.) TIR MoOWIBAI KOCBIMINACBIHBIH IPOTOTHITIH jKacay YVIIiH OHJIAHH
Oarmapiama KoIaHbUIIeI mobincube.com (Cyper 14).
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Cyper 14 - Mobincube »xone onbiH QR cintemeci

byn Oarmapmama Android sxonme Apple mnatdopmanapeiHza MOOMIBAL
KOCBIMIIIaHbI KypyFa bIKmain eteai. TIR mporoTumin sxacarannan keiin (Cypet 15).
Mobincube Oarnapnamacbinga TenedoHra OpHATy YIIH CaTTaH MOOWIBAL
KOCBIMIIIaFa CIITeMe Cypay KaXkKeT, CAalT AYPHICTBIFBIH KaparaHHaH KeHiH MOOMIbII
KOCBIMIIIaHBIH (DOPMATHIH TOJTHIPY CaWTTaFbl Ke3eKke OalmaHbpICThI 15-20 MUHYT
imriuge cinteme 6epexi. CinteMe mamamen 48 carat 00iibI OesICeH .
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Cyper 15 - TiR (Training in Robotics) MOOHITBI1 KOCBIMIIIACKIHBIH TIPOTOTHIII.
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Con »xakTa MOOWIBAI KOCBIMIIIAHBIH HET13T1 KipeOepiCiHIe KoHE Ka3ak,
OpbIC HEMECE aFbUINIBIH TUIAEPIH TaHJayFa apHajfaH NapaMeTp KOpPCETLITEH.
TemeHnr1 sxarbIHIa MOOMIIBA1 KOCHIMIIIAHBIH KOWBIHIIIACHI OpHAJIACKaH.

Nel. "Teopus". byn koilblHIIaga poOOTOTEXHHKA OOMBIHIIA TEOPUSIIBIK
MaTepuaiiap JKUHAKTaJIFaH.

Ne2. "CxemorexHuka" neHreisiep OOUbIHIIA cXeManapabl KAMTUIBI.

Ne3. "belinematepuanmap" poboToTexHUKa OOWBIHIIA OEiHE KypcTapMeH
XKaObIKTAIFaH.

Ned. "HloT" apKbUIbI ’KeKe TYTHIHYIIIBI ©31HIH JKeKe KaOMHeTiHe Kipel. bimim
O0epy MekemelepiHiH OuTiM amymbuiapbl MeH nenarortapsl [P address apkpuibl Ko
JKETKI3€ ajiajibl.

No5. "Cypakrap MeH skayantap" - d4ar apkpuibl TIR TYTBIHYIIBLIAPHI
apachlHIa CYpaKTap/ bl TATKbLIAY.

Ne6. "Ilopkactrap" aynmo KypcTaplbl bIHFAUIBI YaKbITTa ThIHJIAYFa
MYMKIHAIK Oepe.

Ne7. "Shop" poOoToTexHuka OOWBIHIIA MaTepuUanAap/bl OHJIAWH CaTbII
ayyra apHajfaH

Ne8. "Website" Tenedon >xoHe HOYTOYK apKbUIbl Kipyre Kepi OaiiylaHbIC
YIIIiH.

XKoraprel  OH  JakKTa  TYTHIHYIIBl  KbI3BIFYUIBUIBIK  TYABIPATBIH
paanolJIeMeHTTI 0acy apKbUIbl TAHJIal alaThIH PaAUOdIEMEHTTEPAIH CYypeTTEPiHIH
Ti3iMi. MBIcajibl, pe3UCTOP/IbI TaHAaFaHAa TI31M IIBIFAIbI :

e (Cunarrama (cumnarrama)

e Conditional designation (mapTThI Oeri)

o CepusnblK KoHE NapaUie]b OalinaHbIC (CEPUSIIBIK KOHE Iapajuielib

OaliaHbIC)

e Pesuctopnapasiy Typiepi (pe3ucTopABbIH Typiiepi)

e Color-coded

Op tapMmak Qorocyperrepi 6ap TeopusimeH skabnbikranran. Cizme Lego
Education, Vex ®aTThIKTBIpyIIBICHI, vr, Arduino, Sprint-Layout »xoHe Gackaiaps
CUSIKTBI KBI3BIKTBI KypcTap KopceTuireH. TYThIHYIIB 631He COWKeC KypCThl TaHaarl,
KE3€H-KE3CHIMEH OKH anajbl. beiHreH KapKbUIaHABIPYIbl MOOWIBII KOCHIMIIIA
MeH OimiM Oepy maTdopMachklH Kypy YVIIIH maimanany »xocmapianyna. 2023
*blTBI YouTube-te ae, MOOMIBA1 KOCBIMINIAIA a OciiHe KypcTap 0a3achl KOHE YIII
TUIIE TEOPHSUIBIK — MaTepuaaapAasl  TaHaay KeHeutinai. JKemimeH  ThIC
naiinananymsiiap Google Play xone App Store koijganOanmapsl apKbLIbI
naiijangada ajgajbl.
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FNABHAR | tirobotics.net X | 4 v - [} X

& C @ tirobotics.net Q 2 % » 0O ﬂé :

FNABHAR WHOOPMALUMA HOBOCTH yenyru O KOMAHAE CTOUMOCTb

[lo6po noxkanoBaTb

CypeT 16 - TiR M0oOMIIB/II KOCBIMIIIACHIHBIH pecMU OLTIM Oepy maatdopmacsr

Kaszipri yakpiTTa caiT ymiiH tirobotics.net ToMeHi CaThITl aJbIHJIbI KOHE aBTOPJIBIK
KYKbIK 0ap (Kochkimima A).

CalTTBIH HET13T'1 epeKIIeTIKTepi:

1. binin  6epy pobomomexnuxacet kKypcmapwr: Caiit OuniMm  Gepy
MakcaTTapbl KOHTEKCTIHAE POOOTOTEXHMKA HETI3EpIH 3epTTeyre OarbITTalFaH
OeifHe KypcTap MEH MHTEPAaKTUBTI MaTepuangapibl yebiHaael. KypcTap KUBIHIIBIK
JeHrennepi OOMBbIHIIA KYPBUIBIMIAIFAH KOHE op TYpPJI ac TONTapblHA COMKeC
Kenel — OacTaybllll CHIHBIN OKYIIBUIAPBIHAH JKOFApPhl CHIHBIN OKYIIbUIApbIHA
JIEHIH.

2. Kayvimoacmeix oicone moaoicipube anmacy. MyFaliMIep MeH ara-
aHamap ToXipuOe MeH MaTepuangapMeH Oejice ananabl, BeOWHApIap MEH
dopymmapra KaThica ajajbl, capamibUlapFa CypakTap KOs anajabl >KOHE
poOOTOTEXHUKA OOMBIHINIA COTTI OKBITY JKaFJajapbIMeH 0eJTice anabl.

3. Tanviman 6inim bepy orcuvinmoikmapvimer unmeepayus. [lnatdopma
OimiM Oepy poOOTOTEXHUKACHIHBIH TaHBIMAJN JKUBIHTHIKTapbiMeH (Mbicanbsl, LEGO
Education, VEX Robotics) »xymbic icTeyai Koimaiapl, onapasl OuTiM Oepy
MakcaTblH/Ia Taiianany OONBIHINIA apHABI KypcTap MEH HycKayap Oepei.

4.  Ilpakmukanelx 6azeim: 9p KypcTa TPAKTUKAIBIK MIHICTTEPre KOTl
koHUT OemiHeal. CTyaeHTTEp ©3[epiHIH POOOTOTEXHHUKAIBIK KOOANapblH *kKacay
apKbUIbI ajFaH OUTIMAEPIH iC XKY31H/E KOJIJJaHa alaJibl.
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S. Kayvimoacmeix: CaliT popyM MEH 4aTThl KAMTHUJIbI, OHJIA MYIIIENEp O3
xobasapbIMeH Oestice anajbl, UesUIap/Ibl TAIKbUIAN anaibl )KoHE 0acKa OKyIIbUIap
MEH OKBITYIIbIIAPIaH KOMEK aja aajbl.

6. Typaxmul xcayapmynap: natpopManarsl KypcTap MEH MaTepuaiap
POOOTOTEXHUKA CaJIAChIH/IaFbl COHFBI KETICTIKTEP MEH YPIICTEPAl €CKEPE OTHIPHII,
YHEMI KaHAPTHUIBITT OTHIPAJIBI.

Conrbpl  OHXBUIABIKTapAa OipKaTap OKY  OpBIHAAphl  MHXKEHEPJIK
OarjapiiamManapblH JKOOANbIK MEAaroruka HETI31HA€ TOJBIFBIMEH d3IpJeHyl YIIIH
e3reptti, Mbicansl, Mitchell, J.E. [212] sxone T.0. MyHmail meaaroriKaHbl
KEKEJIETCH TMOHJEpPre Kocy Jkui keszaeceli. JKoOalbIK OKBITYIAFbl OKBITYIIIBI
TOJIMIEp PETIHAEC KBI3MET eTe/ll, all CTyACHTTEp KOoMaHAaHbl Oackapyra, Oap
OuTIMAEPIH KaJlail KOJlaHy KEePeKTITiH aHbIKTayFa JKOHE KaKeT OOJIFaH >Karjaija
KaHa JaFaputap MeH OuriM  amyra okayanm Oepeni. byn  okargaiiza 013
TICUXOJIOTUSIIAFbl «060IIy» TEPMUHIH KOJaHap eik, cebedl MyHaa CTYJICHTTEp O3
TokipuOenepiHe Kapail OKBITYIIBIHBIH KOMEriHe MYKTax OoJmaraH KesJe,
e3/iriMeH opeker ere  Oacraiiapl. JKoOara HETi3ENreH OKBITYIIBIH HET13r1
aTpuOyTTapblHa ColiKec Keiy YyHIiH »xko0a Oap OuliM >x00a MOceseciH Iele
anateiHAAal KapamaiibiM Oo0Jybl Kepek, Oipak allblK, asKTajfaH 3epTTeyAiH
OipHeIie oJibl 0oMaThIHAAN Kypaeni 60omybl kepek. CoHbIMeH, nuddepeHIuan bl
XKeTeKTl poboTTap OipKaTtap acmekTuieple KapamaibiM Oosanpl: (a) IKajaFbi3
KOKETT1 JKETEKTEep €Ki KO3FaJTKBIII, KETEKIIl IOHTeJeKTepIHIH OpKalChIChIHA
OipneH; (0) oJlapIbIH KO3FAIBICBIH KapamalblM BEJIOCHUIIC]] MOJICTIHE JKYBIKTayFa
6omnazabl; (B) onap opHbiHAa Oypbiia anansl. CTyneHTTepre OepuireH TarchipMa -
’KYMBIC TIPOTOTHIIIH JKacay.

Keneci MmakcaTTap aHBIKTaJIbI:

- aBTOHOMJIBI JKyHenepni »kobamayra >KOHE €HII3yre KOMEK KOepCeTy
YIIIH WHXKEHEPNIIK >KoOamayJaelH OENTiIeHreH o/ICHAMAChlH JKOHE JKYHeNiK
OMayabl KOJIJIaHYy;

- Kipikripinren xyiienep, 6ackapy xyienepi )KoHe CUTHAIIAP.IbI OHIEY
CUSIKTBI cajlajap/arbl aBTOHOMIbI JKYHeNepiH HEeri3ri NPHUHIMITEpPIHE CYHeHe
OTBIPBITI, aBTOHOMJIBI KYHeNepal kobaiay MoceseNepiHiH MeNiMAEpiH Talaay
XKOHE d3ipIIey;

- AkaymapjgaH ~— CeHIMII  KOprayabl — KaMTamachl3 €Ty  YIIiH
KYPBUIBIMIAPABIH, CXEMallapAblH JKOHE aITOPUTMICPAIH TYTACTBIFBI MEH
CEHIMJIUIITIH aHBIKTAY,

- 3amaHayd aBTOHOMJBI JKYHEJEpPIiH aIlmapaTThiK KypalgapbIHbIH
NnepOecTIriH KaMTamachl3 €Ty YIIIH 3aMaHayd OarJapiaaMaliblK KYPbUIbIMIAP/IbI
CaJIBICTBIPY JKOHE OIPIKTIPY;
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- [IlaFrpiH TOMTAa AIEKTPOTEXHUKAHBI JKOOAIAYABIH CaJBICTHIPMAJIBI
TYpPZ€ KypJielii ®K00aChIH XKYPri3yre koHe OacKapyra Kyhelni Tocuiiepl KoaaaHy;

- TexHUKaJIBIK ecenTep apKbpUIbl *00a KYpPbUIBIMBI MEH OOJIIeKTepiH
TYKBIPBIMAY JKOHE KETKI3Y.

KobanbIK XyMbIC CTYASHTTEpAIH OlpHelie NoHep OoibIHINIA OUTIMIEPIH
KOJIJIaHYBI YIIIH )o00ajlapra HEeri3/eJreH OKbITYMEH TiKeJiel OailaHbICThI OOJIIbI:
Ou1iM Oepy poOOTOTEXHUKACHI, HHPOPMAaTHUKa, (PU3MKA; 1IIKI KyHenaepai O1piKTipy
KYPACTUTITIHIH 9AICTEMENIK IMIeIMIMEeH Tikenei OaitnanpicThl. CTyAeHTTEPTE 9p
KETEKT1 OackapyFra >KOHE 9p CEHCOpJaH MAIIMETTep alyFa MYMKIHAIK OepeTiH
OarmapinaManbIK kKacakrama Oepunai, Oipak Oyl  KYpPBUIBIM  CEHCOPJIApIbIH
eIIKAMCHICHIH Kepl OaiiylaHbICTIeH Oackapy Ti30€riHAeri »eTeKTepre KOCHabl.
O3iH-031 Oackapy auddepeHuHanabl KETEeKTi POOOTTHl TaHAAyIbl JKY3ere
aChIPYIBIH HET13T1 MYMKIHJIrT OOJbINM TaObUTIaABl, CTYJASHTTEP >KOOaHBI asKTay
YIIIH KaXeTTI JKaHa OUTIM MEH JarablIapAbl KOJIJIAaHY >KOHE MEHIrepy >KOJbIHIa
HETI31HEH O3/IrHeH OpeKeT €Tyl — Xko00a Heri3iHAEe OKBITYIbIH MaKCaThI.
JNuddepennmanapl KeTekTi poOOTTapibl KEHIHEH KOJJIaHy, 3epTTey djeduerrepi
KYMBICTBIH COTTI OpBIHJATybIHA BIKMAJ €TTi. OHriMe OapbIChIHAA CTYACHTTEPIIH
3aMaHayd OHEPKOCINTIK KOCHIMIIAHBI €CKe TYCIpeTiH jko0aFa >KOFaphl BIHTAJIbI
ekeHairi Oadkanapl. bynl MoTuBanms, HETI31HEH, CTYISHTTEpP pPeCypCTapbl
13ICUTIH, THICT1 3epTTeyJiepai TaOaThlH, COJlaH KeWiH o3 jkobajapbeliHa OpTYpIl
oicTep MeH OarapiaMaliblIK Kypayiap >KUbIHTBIFbIH €HI13€TIH HOpcere aifHaIbl.

AJNABIH ajia jkKacajFaH IIemiM OOJIFaH KOK, ®©MTKeH1 Kojijga Oap pecypcrap
MEH YMBIC 1CTEHTIH sko00anapAslH MbIcaiIapbiHaH Oenriti Oip xo00aHBIH MIENTiMi
MYMKIH €KEHJIrl aHbIK O0Jael. Byn cTymeHTTepre >KYMBIC NMPOTOTHUIIIH Kacay
TaIlCHIPBIIFAHBIHBIH aAIlIBIK CHIATHIH aTan eTyre MYMKIHIIK Oepii, oi YIIiH ol
IIeNIiM  JKOK, Olpak TarncblpMaHbl oOpbIHAal anael. CTyIeHTTep OCHIHIAM
xobamapabl cotTi askraiapl [213]. Ludpaslk TexHOTOTUSITAPABIH KapKBIHIBI
JIAMBITT KeJIe JKaTKaH dJIEMIHJe Kyp/aeli OutiM Oepy MaceNenepiH menry dJeyMeTTIK
KOKETTUTIKTEPII €CKEpPEe OTBIPHIT, O3BIK TEXHOJIOTHSJIApFa HETI3JIeNreH CEeHIM/II
FBUIBIMH ~ Oa3zanel  Tajmam  erefi. JKorapel — MmekrenTe — Oimim  Oepy
POOOTOTEXHUKACBIHBIH HMHTETPAIIMSACHIH CTPATETHSUIBIK OarbITTapAbIH Oipi Jem
aTayra Ooyajpl, OWTKEHI MPAKTHKTEPIH AaKaJeMUSIIBIK Kalaybl MEH HAKTHI
U7esIaphl, 9AICTEMEIIK YChIHBICTApPhI ANUIIEHTpIe Kanaabl. COHBIMEH Katap, OuTiM
O0epy pOOOTOTEXHUKACHIHBIH MOHAPAJBIK CUIIATHIH JKYHeIl MEePCIeKTHBa PETIHEe
KONTereH OarpITTapia Naiijgananyra Oonanpl, Oy — aKaJeMESUIBIK TaJKbUIay,
MEJaTOTUKAIBIK TOKIPUOE KaJBIITACTHIPY JKOHE HSMIUPHUKAIBIK TONTHIPY YIIiH
KOCBIMIIIA OPEKETTI KaXeT eTe/l.
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XanpIKapaliblK TKIPUOEH1 3epTTeyre, NPaKTUKAIBIK KOJAaHYIbl 3epTTeyre
KOHE MPOLECKE TIKEJIeH KaThICyFa HETI3/1eJIreH O13/1H TYXKbIpbIMAaMaMbl3, OKbITY
dbopmaTTapblH J1a, CBHIHAAPJBI CTpaTerusyiapabl Ja KOJJAaHYAbIH THIMJIUIITIH
KaMTamachbl3 eTyre OarbITTaifaH. bimiM Oepy poOOTOTEXHMKAChI HETri31HAe
MOHApaJIbIK  OalaHbICTapAbl JKY3€re acblpy OachiM TYXKbIpbIMJIaMa OOJIBIIT
TaObUIa/lbl, OHBIH HEri3ri TyciHirine STEM O6urim Oepy ToxipuOeci BIKHAI €Te
ananpl. PoOOTOTEXHUKA >KOHE KOOANBIK OKBITY IEJarorukachl OOWbIHIIA OUTIM
OepyliH opTYypil TachkIMajAaymibliapbl MEH NaljaiaHymibuiapbl TYPFBICHIHAH
CEeHJIPETIH bIHFaWabl OarmapiamaHbl pedopmanay *KoHe Kypy YIIIH Kojijaa Oap
o11iM Oepy Oarnapiamanapbid OIpIKTIPY TYKbIPbIMIAMaIbIK OOBIN TaObLIAIbI.

2.3. TiR (Training in Robotics) MoOMJIBAI KochIMIIACHI KIHe OijiMm Oepy
1aTt¢gopmMacsel :K00aJIbIK )KYMBIC peTiH/e

TiR (Training in Robotics) jx00ackIHBIH aBTOPHI JKoHE KeTekiici Ayenoexk M. A.
nokropanTypa keseHiHae 2020 >xpumman 2023 skbutFa neitin TiR sko0GachIHBIH
nportoTuriH xacar, Digital Almaty 2023 Astana Hub Startup Battle >xone Digital
Almaty 2024 wHHOBAIMSUIBIK HAESJapbl MEH CTapTal aJaHJapblH OHIpACH
XaJIBIKapaJIBIK JICHrelre JediH cbiHam kepai. Opi kapaili MVP (minimum viable
product) ke3zeHin Kypy ymiH U. XXaucyripos ateiagars! XKericy yausepcuteti TiR
K00aCBIH Kap>KbLJIaHIbIPIbI.

MoOuibal KOCBIMITAIAPBI KYPYABIH Oenrir Oip Ke3eHIepl MEH anropuTMmiepi
oap:

WnesiHbl KypbUIBIMIAY

Kypannapasr Tannay

Mep3imaepai oenriney

[IporoTum nu3aiHe

O3iprney (uaTepderic, KOWbIHABLIAp, BEO-CalT)

Android mnatdhopmackiHIa TPOTOTUNTIH TEXHUKAIBIK 1CKE KOCBLTYBI
Arnpobarus

TexXHUKaNIbIK KOJIaay

1. UpesiHbI KYpbLIBIMAAY.

NGk WN R

byn xe3eHme MOOMIbAI KOCHIMINIAHBIH HETI3r1 HISSCHIH CHIIATTay KaXerT,

OHJ/Ia YCHIHBUIFAaH MOOWIIBII KOCBHIMIIIAHBIH ITai/IaJlaHyIIBIHBIH KaKETTUIIKTEePIHIH

KOIIIUIITH, HET13r1 )KoHEe eKIHII (QYHKIUsIapbiH, MOHETHU3AIUs dAICTEPIH, TapaTy

apHajapblH JKOHE 0acka Ja HAKThl KaJBIITACKaH HACSAIap MEH CTpaTervsiap.ibl

IICIHIETIHIINH emKeH-TerKein aHbIKTay KaxkeT. bacrankeiga TIR mMoOwmbai

KOCBIMIITACHIHBIH MPOTOTHUIIIH »Kacamac OYpBIH, naigasaHyIIbIHbIH
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KOKETTUIIKTepIHE, MEMJIEKETTIK Tuiae OuniM Oepy poOOTOTeXHHKAchl OOMBIHIIA
OKBITY pECYPCTapbIHBIH KETICIICYIIUIIriHE OaliIaHbICThI Hl1ed KYPhUIBIMAAJIFaH.

TyracTait anranjga, mocene e3ekti Ooisbin Tadwsuianel, onbsl KOKCOHBO,
Web of Science, Scopus FeuibiMH Makananapsl xxaHe Google Play »xone App Store
TYKEHJepiHae  pOOOTOTEXHUKAHBI  OKBITY  OOWBIHIIA  YKCac  MOOWJIBII
KOCBIMIIIANIApAbIH Oo0MMaysl jgonenaeii. MoOuibal KOCBHIMIIIAHBI KYpy YIIiH
[.)KancyripoB atbiHnarel JKeTiCy YHHUBEPCHUTETIHIH OakanaBpHaT CTYIEHTTEp1
apacblHaH TON KYpbUIABI, OHJAA 13AeHylll JOKTOpaHT Ayenbexk M.A.
xetekuiutirimed TiR Kypy OoibIHIIA KYMBIC KYPT1311/1.

2. Kypanmapabl tanaay. MyH1a KOCBIMILIAHBI KYPY SICI TypaJibl IIEIIIM
KaObLIay KEpeK, SFHU MOOWJIBJ1 KOCBIMIIAHBIH Kail KepJe KYMBIC 1ICTEUTIHIH
HakTbulay KaxeT: 10S, Android nemece exi miuatdopmana. KomangamMmeH MyKHUST
oiJlaHa OTBIPHIT, 013 OacTamnkpiga oHmaitH Mobincube koHcTpykTopbiHaa (Cypet
17) xypyasl 1memTik, oWTKeH1 Oy KoHCTpykTopabiH 10S xoHe Android
KYHEIepiH/Ie )KYMBIC ICTEYIIH YJIKEH apTHIKIIBUIBIFEI Oap.

@ MonlNcuBE Tour Pricing Make money Help | Sign in Jll Free sign up

Create your app for
free. No coding
required.

Edit Screen

Mobincube is multiplatform. Native applications: lﬁl .'

$ 2,196,117 132,366 171,404,560

Money earned by users Published applications Application downloads

Cypert 17 - Mobincube oHaitH KOHCTPYKTOPBI

Mobincube konmanOGamapAsiH Ke3 KEITeH TYpiH kacayra OOJIaThIH Tamaila
KojjganOa wHTep(deiciH yChiHaABI: OW3HECTEH OuTIMIe JeiiH, ONBIH-CaybIKTaH
OWBIHFA JNICWiH, YW KOHE MEHCAYJBIK YIIiH XoHe T.0. Mobincube kemerimeH
Oarmapiamanay TiUTiH OiTMEH KOCBIMITIAIap JKacaiaabl, SFHU KOATAY KaKET eMec,
BU3Yyalbl MHTEPQEHCTIH apKachlHAA Ci3 ©3 KOCBHIMIIAHBI3ABI JKacail ajach3.

WNuTteprerreri 0acka KOCHIMIIAJNApABl  JKacayliblIaplaH  albIpMAaIIbUIBIFHI,
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Mobincube mapameTpiepAiH YJIKEH HUKEMJUIINH YCHIHATHIH aOCOJIIOTTI TEHUIEY
JEHIeiH YCBIHATBIH JKalfbl3. Mobincube kenTereH JalblH IA0JIOHIAPIBI
OacTamkpl HYKTE pETIHAE YCBhIHAJbl, COJAH KEWIH oJapAbl 93IpJieyllire
KaJlaFaHbIHbBI31A e3reprel. Conpaii-ax, a3ipieyuli MUJUTMOHIaFaH
naijjananymbliapra KoJ JKeTkKizyre OonaTeiH KocbimMmanapasl (Google Play,
iTunes, Amazon >xoHe T.0.) Kaia opHajgacTeIpy Kepekririn memesai. Mobincube
MOOMJIBA1 KOCBIMIIIAHBI JKYKTEYre >KOHE IKapusjayra eIlIKaHJal [IeKTeysep
KoiMaiiael. Mobincube KocbIMIIIa mapaMeTpiaepMeH Ka0abIKTaIFaH, MbICAJIBI:

e OHnnatin-Oykendep. MoOWIBA1 KOCBIMIIIAHBI KAcaFaHHAH KeWiH "OHiailH-

TYKeHACp" OHIM CaThUIBIMBIHBIH apTYbIHA BIKIAT €TE/II.

o Monemuszayus. KonganOaHbIH IIIHJIET] KapHaMalap apKbUIbl akiia Tadyra
0oJasbI.

o Jluzaiin. Xeke Kanaybl OOWBIHINA JU3AMH JKacayFa bIKIA €Te/l.

o Push xabapnranowvipynrapei. llahinananymbuiapmen  Oaimanbsic  (Kepi

OalinaHbIC).

o [llapnay maxmacvl. MoOWIBA1 KOCBIMIIIAFa Ka)KETTI KOWBIHIBLUIAD CaHBIH

KOocyFa 00J1abl.

o Ayouo scane Oetine. beltne, ayuo kxoHe Ma3MYHJIBI OpHATACTHIPY.
e Google maps. Uurtepuerreri kapramapra o3iHi3aiH POI (point of interest)

KOCY.

e bacmanxwl k00. O3iHIH QYHKIIMOHAIIBIK MYMKIHIIKTEPIH TaMBITY.
o  Web Enodipy. CallT MHTETpalHsICHI.
e Databases. Ynken Mmomimerrep 0a3achlH KOCY JKOHE INEIIIM aKIMapaTThl

KOpCETy

o Kawwvikmaeor mazmyn. VIHTEpHETTET1 Ma3MyHABI OIpJieH JKaHApTYyFa

OoJ1aIbI.

e Google Analytics. Komnan6anbl akcapTy Typaibl THaimagaHylIblIapIbH

AHAJTMTUKACHI.

KoceMimansl Kypy OapbIChIHIA ,KOCHIMIIIA mmapameTpiep Ooitbiamma - "Web
eaipy" Ooibiama, 013 TiR MYMKIHIIKTEpIH IIEKTEMEY KOHE CAWUTThl MOOWIIBII
KOCBIMIIIaMeH OIpIKTIpy YIIIH MOOWIBAI KochkiMIIaMeH Katap TiR MoOwmmbai
KockiMmmackiHbIH  (Training in Robotics) pecMu CcaWThIH Kypyabl IIEHITIK.
[Tatimamanymsl MOOMITB1 KOCBIMIIIAAA Ja, OapibIK Turatdopmanapaa aa (HOyTOyK,
KOMITBIOTED, TUIAHIIET, Teeauaap) OuriM 6epy poOOTOTEXHUKACHIH OKH allajIbl.

Ocpiran 0alIaHBICTHI CTYJICHTTEPMEH KOHE KOMaHJaMeH 013 pecMH cailTka
apHAJIFaH Kypajagap/IblH eKIHII1 TaHAaybIH TATKBUIAIBIK, OYJT BEO-CANTThl KYPY/IbIH
oryaitH-KOHCTpYKTOpEl Wix.com (Cypet 18), byn calTTeiH ©3iH e, >KacaHmbl
WHTEJUICKTTI KOJIJIaHy apKbUIBI Ja KypyFa bIKman erefi. WiX KOHCTPYKTOpPBIHAA
CTYICHTTEp YUIIH TOJIBIKKAHJIbI CaUT KYpy KUbIH OOJIFaH >KOK. WiX.com aKbIChI3
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Be0-CalTThl KYpYyIbIH €Ki 9a1ici 6ap: WixX peakTopblHaa, OapibIFbl AEpIiK MYMKIH,
Olpak a3 kym xymcay kepek Hemece ADI opraceiHma »kacaHIbl HHTEIUICKT
OlpHelie CeKyH[ 1IIIHAE AU3ailH MEH Ma3MYHHbBIH JalblH HYCKalapblH YCHIHAJIBI.
Wix-ten Velo azipneymii miardopMacskl CalTThIH ()YHKIIMOHAIABIFBIH KEHEHTYTe
KOMeEKTeCeI1.

WIX Creation v Business v Resources v Pricing Support Wix Studio Enterprise =) LoglIn

Create a website
without limits

What kind of website would you like to create?

" & Online Store ‘ ‘ 5 Portfolio H ¥ Blog H i Consultant ‘

‘v Service Business ‘ | {fl Restaurant ‘ ‘ < Event ‘ | === Other ‘

Trusted by 250M+ users worldwide.

XIM UMM pajeald

CypeT 18 - WiX oHJIaiiH KOHCTPYKTOPBI

Wix ApTHIKIIBUTBIKTAPBI
e Jlaiieia mabnongap (800-1eH actaM 1mabiioH)
o Kerinaipinredn MyMKIHAIKTED (MHTEpHET-TYKEH, OHJAWH OpoHJay, OHJIAWH
CaTBII aJTy/>Ka3bLTy)
e MoOunbai HyCKa
e SEO oHTallnanasipy
e Jlororum KypacThIpyIIbI
e JloMeHIK aTay bl )KOHE CEHIM/II XOCTUHTTEP/I1 CaThIN Ay
Mobincube apkacbiHga MOOMIBAI KOChIMINIaHbIH TiR mpoToTHmi kacanpbl,
coman keiin tirobotics.net. momenmik araybr 06ap pecmu TiR caitter Wix.com
KOHCTPYKTOPBI apKbUTBI KYPBUIIBI.

3. Mep3imaepai 6enarisiey

XKywmbic xocmapeia Kypy. KyMbeICTBI 6actamac OypwiH, Mep3imaepi O6ap ic-
KUMBLT JKocmapbiH Tipkey kaxeT. Kecre 11. [.0KancyripoB ateingarsl JXKericy
yauBepcuteTi menOepinne Kac ramsiMmapasiH "Jas galym" FBUIBIME  KOHE
FBUTBIMA-TEXHUKAIBIK KBI3METIHIH HOTHXKEJICPIH KOMMEPIHSUIAHIBIPY KoOaJapbiH
TPAaHTTHIK KapXKbUIAHIBIpYFa KaTeicy ymriH 2022 xweutrbl 10 kapamrara aeiinri

Mep3IMMEH K004 KocTIapbl KeATipiIreH.
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4. Jlu3aiin.

TiR MoOunpal KockMIIackiHbIH au3aiiHel UX-TeH Typajsl (user experience)
KeJyIUIepAlH KONBIHABUIADMEH 6©3apa OpPEKETTECYIHIH Ccanajibl bIHFAWIBUIBIFBI
xoHe Ul uurepdeiici (user interface) ymiin Gapiblk rpaduKaliblK 3JI€MEHTTEpAl
oesennipy. UX (user experience) maipanaHylibl TXKipuOeci - maiimanaHyIibl
OpeKeTTepiHIH JorukachkiHa >kayan Oepexi. Ul malgananymsl uHTepdeiict (user
interface) — Oyn wnIrOCTpanusiap, aHUMAIUSUIAP, TYC CXEMachl, KapinTep MEH
dboTocypeTTepAl KaMTUTHIH >KOOAHBIH CTHJI1I MEH BH3YyalJbl KoMmoHeHTi. UX
MakcaTbl - MHTYUTUBTI HaBurauusaol Kypy. Ul unTepdeiicin kypy ke3inge 013
CTYJEHTTEP/IIH CYPaHBICHI OOMBIHINIA TYC TaMMAChIH KapaCThIP/BIK.

5. 93ipJaey

TiR (Training in Robotics) MOOMIIBA1 KOCBIMIIACKIHBIH MTPOTOTHUIIIH 931pJiey
KOMaHJIaMEH y3aK yaksIT 00iibl Mobincube-te sxy3ere aceipsiiasl (Cyper 19). TIiR
(Training in Robotics) MOOWIBII KOCBIMIIACBIHBIH MPOTOTHUII JKacaliFaH
Mobincube KOHCTPYKTOpPBIHBIH HHTEPGENC1 KOPCETUITEH.

e | W=l g

education

vEXx copEe va

vIr.vex.com

Cypert 19 - Mobincube unrtepdetici

Tenedonma KoceIMIIaHbl icKe KOockaH ke3ae TiR morortumi Gap ¢oHIBIK
OeifHe mIbIFajbl, CoaH Keiin aBToMatThl Typae cypet 20 kepcerinren TiR Gacray
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skpanbiHa x10epuieni. Cypet 20 6acTay SKpaHbIH 931pJey VI MO3ULUsIAA KY3€ere
aCBIPBUIIBI.

1. Koraprbl mo3unus K W 2] o=
1 7% 5
\ 4 l’:\\”’:“ 3F\§

2. OpTabIK MO3HIIHS 2 &) d ucation

vEXx copEe va

vr.vex.com

3. TeMeHT1 TTO3U LU 3 < ‘
]

Cyper 20 - TiR Heri3ri skpan nHTepdenCiHiH MO3UIHIIAPHI

1. Bi3 paguoKOMITIOHEHTTEP TEOPHSICHI YIIIH KOFapFbl TIO3HUIIUSHBI KacalbIK,
OHJIa TaiiIamaHyIIbl OHHAH COJIFa Kapai YKbUDKBIM, PaIHOKOMIIOHEHTTEP] TYPaJIbl
THICTI aKnapaTThl TaHgal anaasl (Cyper 21).

% =

Cyper 21 - "PaanosnemenTTep" MOOMITB1 KOCKIMIIIAIaFbl HHTEPHENC MO3HUIIHSICHI

"PamnosnemeHTTep" TYHKTI OapiibIK KaXeTTI PaguOKOMIIOHCHTTEPIHIH
TEOPUSIIAPBIMEH KaOJIbIKTaIFaH. MbICabl, COJ KaKTarbl cypeT 21 KepceTiinreH
OipiHIII  KOWBIHABI  'pe3ucropnap",  paJUOKOMIIOHEHTTEPIHAETi  HETi3Ti
anemMeHTTepAlH 01p. OChl KOMBIHABIHBI OaCKaH Ke3/e Keiecl Tepe3e MIbIFaabl (CypeT
22), oHma pe3ucTopiap Typaiasl Heri3ri cumarramamap MEH TapaMmeTprep
KOPCETUITeH.
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AHBIKTamMa

[HapTTh! Oenrinepi

Ti30exTel xoHe Mapasuielb KaJIFaHyb
PesuctopasiH Typi

Pe3ucropabiH Typiiepi

Tyc MapKupOBKachl

WapTTel Benrinepi

PeanctopasiH Typi

PezuctopabiH Typnepi

e N e W e N e T

TizbexTel #aHe Nnapannens ¥anfaHysl ]

Tyc MaprMpoEKaCckl

Cyper 22. "Pe3uctopinap" KOUBIHABICHIHBIH JIEMEHTTEP1

Xoraprbl MO3UIMSHBIH O0apibIK PaIMOKOMIIOHEHTTEP1 HET13I'1 cUNaTTamanap

MCH IIapaMCTPIICPMCH }Ka6I[BIKTaJ'IFaH.

OpTanblk no3unusiaa 613 Kejeci KypcTapMeH a0 IbIKTa IbIK:

LEGO Education 6iim 6epy koHcTpyKTOpiapsl (WeDo, Mindstorms EV3);

onnain Vex tpeHaxepiepi.code.VR, AutoDesk Tinkercad, Open Roberta
Lab;

Arduino;

Sprint-Layout;

RemoteXY;,

Python, 3DS Max xoHe T. 0.

LEGO Education 6inim 6epy KypbsuibiMbiH OackaH ke3ae WeDo 2.0 sxone

LEGO Mindstorms EV3 kypcrapsr mbiragsl. LEGO Education WeDo 2.0 xypcbt
(Cyper 23).
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TakpIpbINTHIK OCHHE OKYIBIKTAP
TEOPHUSIIBIK MaTepUall
3JIEKTPOHJIBIK OKY KYPAJIIapbl
MPaKTUKAJBIK TarcbipMaiap

CaBak 1. Lego W=Do
s> - s TR Y a

¥ @

(IR T o | 2

FEAGERwo= AR
|

Cz30ax 2 WeDo xofanapei=eld MoCENAEPa MEK KIHE

onzpaels G3saspnamanay TingepiMes Tassicy

Do [ [Ccaton 4

Cyper 23 - LEGO Education WeDo 2.0 xypcsr

Lego WeDo 2.0 - WeDo cepusicbinbiH ekiHIn OybIHbI 001FaH 2016 KbUIFBI
POOOTOTEXHUKAIBIK KaHAIBIK. J(u3aiiHep - Oy MEKTenTe XoHe yiae cabakrapna
KoJanyra OomatelH oMOeOam OuriM Oepy memimi. WeDo 2.0 omi ne WeDo
oTOachlHa TOH MOTHBAIMSJIBIK JKOHE TOHKIpUOETe OaFbITTaiFaH TOCUIAI YCHIHAIBI.
Anaeiarel WeDo 1.0 skubiHTBIKTapel cuakThl, Lego WeDo 2.0 en xac
aynuTopusra — OacTaybllll CHIHBI OKYIIBUIApPHl MEH OanabakilaHblH YJIKEH
TONTAPBIHBIH OKYIIbUIapbiHa apHanFaH. 2016 XKbpUIABIH AaMybl ©3iHIH OUTIM Oepy
oJIeyeTIMEH epeKIIeIeHe ll: OFaH kaHa Oemnmekrep, SmartHub mukpomnpoiieccopsr
XKoHE IKeTUIAipinreH ceHcopyap Kipemi. Ceimcei3 Bluetooth mpoTokonbIHBIH
apKachlH/Ia JHW3alHEP KOMITBIOTEPMEH CBHIMCHI3 OailIaHBIC APKBUIBI ABTOHOM/IBI
6onapl. TiR-m1 poGoToTexHMKa OOMbIHIIA OeHHEKYpCTapMeH KababIKTay YIIiH 013
OeitHeKypcTapabl kykrey yiriH YouTube Geiine xoctunringe RTM (Robotics of
Murat) artel apHackiH KypablK (Cypet 24) sxone TIR MOOMIIBII KOCBIMIIIACKIMEH
OIpIKTIPIIK.
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WELCOME TO RETM

Since 2821

RTM

@rtm8817 - 94 nognucyuka - 14 sugeo
KaWbipnsl KyH, gocTap! MeH cisgi RTM apHamMeH TaHbICThIpFbiM Kenegi. bis poSoToTtexH >

t.me/rtm_since_2021 n ew€ 1 ccoinka

Moanucatben

fnasHaa Bugeo CoobuiecTso

BMAEO P Bocnpoussectu sce

S— m— ~ B =
VEX CODE VR 7 - weno 2-0 5
wex or
== 3 i @ education
T —— d ™ 15:53 :z:i
TIR- poBoToTexHNKaHs! i Cabak 6. VeX.code VR  Cabak 5.- VEXcode VR  Cabak 4. Arduino UNO i Ypok 4.MnataArduinoUno. : Cabak 3. WeDo 2.0 :
OKpbITYFa apHanfaH mobune.... OHNanH CUMYNATOPbIHA... OHNaMH CUMYNATOPbI. TEeXHUKanNbIK CUNaTtramacsi,... CXema, OnNucaHue,.. ”

26 npocmoTpoe * 2 roga Hasag

672 npocmoTpa + 1 ro Ha3ag

A Ha3ag 57 npocworpoe * 1 rog Hasaa 41 npocmoTp * 1 rog Hasan 61 npocwoTp * 2 roga Hasag 100 npocwoTpos * 2 roga Hasag

Cypert 24 - RTM (Robotics of Murat) arter YouTube apHacst

YouTube OecitHe xoctuHriHe apHanradn RTM apHackiHAa »KOFaphl camaibl

dbopmarra  OeiHekypcTap  Kypy  yuiH, 0613  Kejeci  kaOIBIKTapbl
KaMTaMacChI31aHIbIPIBIK:

Lenovo ldeapad C340-14IWL, Lenovo IdeaPad 3, Huawei Mate Book D15
HOYTOYKTED;

USB Logitech m190 Charcoal ceiMCBI3 THIIITKaHAAPHI;

Microsoft Windows 10, 11 HOyTOyKTapblHa apHaIFaH OIEPAIUSIIBbIK
KyHUeIep;

Xiaomi Mi Selfie Stick TycipiniM mTatuBTepi MEH TPUIOATAPHI;

CBIMCBI3 MUKPO(OHAD;

OeitHe KypcThl kazyra apHanraH MukpodoHn, Razer Seiren mini moakact
(RZ 19-03450100-R3M1);

Bandicam - sxorapsr canaibl OeiiHe gopmarbiHaa KommbioTepaeri Windows
SKpaH]IbI J)Ka3y OaFaapiIamachl;

beitneni moHTaxxnayra apuanras "beitHeMoHTaX" O6araapiaMacsr;

Capcut, Viva video xoHe T. 0. OCHHEKYPCTAapBIHBIH TpPEHIIEpIEpiH Kacay

yuriH okasputbimaap cateim  anbiHabl.  Cyper 25 LEGO  Education
MINDSTORMS EV3 kypchl a0 abIKTaaFaH.
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e LEGO Mindstorms EV3  oxbITy
MOAYJbIEP1

TaKBIPBINITHIK O€itHe cabakTap

TEOpHs

ANIEKTPOHJIBIK OKY KypalgapbIMEeH
MPaKTUKAJIBIK TarcbklpManap

MOJIKAcTTap

LEGO MINDSTORMS EV3 moayaniix okwry.

) MINDSTORMS EV3 sk
y i

Cypet 25 - LEGO Education MINDSTORMS EV3

Lego Education Mindstorms EV3 - oky opbIHIapHI YIIIiH apHaibl 93ipJcHIeH
outiM Oepy poOoToTeXHUKANBIK T1aTdopMackl. OHBIH KeMeriMeH OipiHii cabakTa
Ci3 ©3iHI3AIH aJFamKel pPOOOTHIHBI3ABI JKacalh amacel3. MyramiMaep MeH
OKyIIbIJIapFa apHAJFaH OWJIACTBHIPBUIFAH OKY MaTepHaIaphIHBIH apKachIH/Ia
Mindstorms  poOOTOTEXHUWKaHBI  OKBITY OoHBbIHIIA  OaThic  OuTmiM  Oepy
MEKEMeJIepiHIH CTaHJIapThiHA aWHaIabl >koHe TMJI-HBIH JKaKblH eJAepiHiH
pPOOOTOTEXHUKA CHIHBINITAPBIH JKA0JBIKTAy VIIIH €H TaHbIMaj IICmIiM OOJIBII
tabbaasl. LEGO Education Mindstorms MuKpOIponeccopsl 3KpaHbl KOHE
EHT3y-IIbIFapy MOpTTaphl Oap OarmapinamanaHatelH EV3  MuKpokoMmbrOTEpi
OO0JBIN TaOBLTAIBI, OJT KO3FAITKBIIITAP MEH CEHCOPIAP/IBIH KYMBICHIH OaKbUTANIbI.
KoMmoHeHTTep KUBIHTHIKTAphl IIaThopMaMeH apHaibl Kabenbaep apKbUIbI
Kocbutaabl. JlaTuyukrepiH KeMeriMeH poOOT KopInaraH oneMii KaObULIauabl, aj
KO3FAJITKBIIITAPBIH apKAachIHAA OJI OenriieHreH Oargapiamara COMKec OFaH
xKayar oepei.

LEGO Education Mindstorms EV3 cabakmapuinbly Heci3ei maKblpblnmapbl.

e LEGO Education tampicy. LEGO Education Mindstorms EV3 nuzaiin
HeTi311epi;

e LEGO Education WeDo 2.0, Mindstorms EV3 JKUBIHTBIFBI >KOHE
OarnmapnamManay;

e ®Ouzuka xoHe wuHPopmaTuka cabakrapeiHga LEGO Outim  Oepy
KOHCTPYKTOPJIapbIH MTai1alIaHy;
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e LEGO Education Mindstorms EV3 KOHCTpyKTOpbIHa HETI3/I€JINCH
AKOOAJIBIK KYMBIC.

BeitnekypcTap 0apiabiK TaKbIphIITAPABIH Ka3bLIa bl xKoHE KyKTenenai RTM
Oeitne xoctunrreri apHa YouTube mnargopmanap. "®dusuka xoHe nHPOpMATHKA
cabakrapsinga LEGO OiniM 6epy KOHCTPYKTOPJIApBIH Haiifanany" TakbIpbIObIH/IA
613 LEGO Education KOHCTpyKTOpBI Heri3iHiae OuliM Oepy poOOTOTEXHHUKACHI
apkpuiel  "MHdopmaTtuka"”, "Ousuka" nmoHaept  OOWBIHIIA  MOHAPAIBIK
OaillaHbICTapIbl TUIM/II ICKE aChIPy MYMKIHJITIH CUIATTAaAbIK XKOHE MPAaKTHUKAJIBIK
MbIcanjap kentipAik. Konctpykropasl Gusuka MyraiiiMi J€MOHCTPALUSIIBIK KOHE
3epTXAHAIBIK SKCIEPUMEHTTEp XKYPridy Ke3iHJe KoJiJaHa ajaabl, OUTKEHI O
KapamnaibiM MEXaHH3MEP/Ii, MBICAJIBI, PHIYATrThl Tapa3blUIapabl JKacayFa MYMKIHIIK
oepeni. Ecrtepinidre cana kercek, LEGO Mindstorms EV3 koHcTpykTOpiapsl
KAITBIKTBIK JTATYMKTEPIMEH (yJIBTPaAbIOBICTHIK JaTYMK), TYC CEHCOpHI, Oacka na
CEHCOpJIapbIMEH a0 IpIKTAJIFaH KOHE EV3 MHUKPOTIPOIIECCOPBIHIA
Oarnmapnamananrad. byn gatuukrepAiH JKYMBIC iCT€y NPHUHIMIOTEPIH TYCIHY
¢u3mKa — MexaHWKa, aKyCTHKa, ONTUKA koHE T. 0. 3aHIapbhIH OUTYAl KaMTHIBI.
Xobanay xoHE JTEMOHCTpalUSIIBIK K00ajmay HEMece 3epTXaHaJbIK dKCIIEPUMEHT
XKYprizy OapbIChIHJA, KCHIHHCH NaiijalaHy MaKcaThIHIa, YKYMBIC CTYJICHTTEP/IiH
OKCIIEPUMEHTTIK JaFIbUIAPBbIH JaMbITAJIbl, HHKCHEPJIIK OMJIay bl KaJIbIITACTRIPYyFa
piKnan eteai. CoHbIMEH KaTtap, OuTiM Oepy poOOTOTEXHHKAChl KypaadapbiH
naiijasiany ¢usnka jxoHe HHpoOpMaThKa cabakTapblHIa, COHJAN-aK I9CTypdi
OKBITY oiicTepiH Oipiecinm koimanyaa tuimai 6omanel. TiR Gemimaepae ¢usuka
xoHe wuHpopMatuka cabakrapeiHna LEGO  KoOHCTpyKTOpJiapblH — KOJIJaHY
MBbICAJITAPBIH KeJIeCiie KeaTipeIi:

e MexaHuKaIbIK KO3Fasbic. bipkenki xkoHe O1pKeIKi eMec KO3FallbIC;

e Kym. Apxumen Ky,

e Kempamabik. XKeingaMasik OipirikTepi. JIpIOBIC KBUIIaMIBIFBI;

e DHEPrusiHbl CaKTay KoHE TYPIACHAIPY;

e Dbipkenki >xoHe OIpKEJIKI YIETUITeH KO3FaIbICTAPAbIH 3aHIbUIBIKTaPhIH
3epTTeY;
Yiikenic KyIIiHiH dcepi )KoHe T. 0.;

e EV3 Garmapnamanay: KO3FaaTKBIIITap, CEHCOPIIAD;

ConbIMEH KaTap, CTYIEHTTEp TMENarorUKalbIK TPAaKTUKaaa ajfaH
Ourimaepin Oekitim, OuLTIM amymburapga  OuriM, OUTIK  JKOHE  JIaFabLIAPIbI
KAJIBIMTACTRIPYBIH HETI3T1 KE3€HJAEpiH, TIKIpuOenepai KO KOHE OTKI3y
OOWBIHIIA cayaTThl YHUBIMIACTBIPBUIFAH IC-TIApajapchl3 THIMII ICKE achIpy
MYMKIiHIriHe K63 xkeTKizeni (Cypert 7).

OKy mpoIieciHie SKCIEPUMEHTTI KOJIJJaHy MYMKIHIIK Oepe/ti:
® 3epTTeNeTiH KYOBUIBICTAPABl TEAArOTHKANBIK TYPIACHAIPUICTIH TypIe
KOPCETY KOHE COJI apKBUIBI OJIAP bl 3ePTTEY YIIIH KaXKEeTT1 SKCIEPUMEHTTIK Oa3aHbl

KYpY.
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® FHUIBIMJIa OENTUICHIEeH 3aHjap MEH 3aHAbUIBIKTApAbl OUTIM anylibliapra
KOJDKETIM/II TYpJle CYpeTTey >KOHE OJapAblH Ma3MYHBIH OUTIM alylibuiap YIIiH
TYCIHIKTI €TY;

e (u3uKa MeH HHPOPMATUKAHBI OKBITYbIH KOPHEKUIITH apTThIPY;

® OKyIIbUIAPAbl (DU3UKATBIK KYObUIBICTApABl 3€pPTTEYIH 3KCIEPUMEHTTIK
OMICIMEH TaHBICTHIPY;

® TEXHHKAaZa, TEXHOJOTUSJAa JKOHE KYHJACNIKTI eMipJe 3epTTeNeTiH
(bu3UKaNIbIK KYObUIBICTAPABIH KOJIIaHBUTYBIH KOPCETY;

® OKyWIbUIApABIH  ¢u3MKa MeH  HMHPOpMaTHKaHbl  OKyFa  JereH
KBI3BIFYIIBUIBIFBIH JaMbITYFa bIKNal ety (Cyper 26).

Cyper 26 - Kymsic nporieci

Arduino/Arduino IDE kypcul.
byn xypcra crygentrep Arduino Gackapy TakTachIMEH, OpTYpJi paauo
KOMITOHEHTTEPIMEH, MUKPOKOHTPOJUIEPJIIEPMEH, CEHCOPIAPMEH, K00aIapasl Kypy
xoHe Arduino IDE Oarmapnamanay HerizmepiMeH TaHbicaabl. OKy MpoIeciHe
cTyneHTTep Arduino-MeH JKYMBIC 1ICTeH anajbpl KoHE OpTYpil JEeHrenneri
*)obanapsl skacait anaasl. Kypc MbrHazapapl KAMTHIBI:
e Arduino / Arduino IDE okpITy MOaybIIEDI;
TakpIpBINTHIK OCHHE OKYIBIKTAP;
TeopusisiblKk MaTepuaniap;
DNEKTPOHBIK OKY KypallIaphl;
[IpakTukaneIK Tanceipmaiap;
Arduino IDE unTerpanusinanran jaMmy opTachl;
[Tonkactrap.
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TiR Oemimaepne ¢usuka >xoHe HHpopMaTHka cabakrapbiHga Arduino
KOHCTPYKTOpJIapbIH KOJIJIaHyAa KeJIeCl MbICAAapbIH YChIHAIbI:

e MexaHUKaIbIK KO3FaJIbIC,

e JIpIOBIC KBUIAAM/IBIFBL;

e "AyaHbIH BUIFAJIIABUIBIFbI. AyaHbIH bUIFAIIBUIBIFBIH aHbIKTay oaicTepl”. (byn
yuin apHaiibl  DHT-11 ceHcopeiH mnaifnananein  Arduino KeMeriMeH
BUIFAJIJIBUIBIKTHI ©JIIIEY);

e TepmoauHamuka;

e Arduino IDE Garnapnamanay.

CxeMoTexXHHKa KypChI 2JIEKTP TI30EKTEPiH KYPY JKOHE KYPY JaFablIapbIMEH
TaHBICYFa KOHE KeTuinipyre bIKnan etedl. KypcTelH MakcaThl-IIU(PPIIBIK
ANEKTPOHBIK KYPBUIFBLIAPIbI, ITUGPIBIK aHAIOTTHIK JKOHE aHAIOTTHIK-IIHQPIIBIK
TYPJICHIIpY KYPBUIFBLIAPBIH, COHAAN-aK CUTHAJ TeHepaTopiiapblH Kobayay
JTaFIbuIapblH  AamMbITy. KypcTel OKy HoTwkecinae cryuaeHtrep Ludpasik
ANEKTPOHIBIK KYPBUIFBLIAP/IBI 931pJIeyre AaiibiH, COHBIMEH KaTap CXEMaJIbIK OarbIT
NEH MUKPOMNPOIECCOPIBIK TEXHUKAHBI OJaH opi 3€pTTey YIIIH KaXKETT1 HEri3ri
outimail amanel. Kypce mudpnpik CxeMOTEXHUKA HET3AEpiH 3epTTeyre apHajlFaH
KOHE KeJeCl Heri3ri MOIYIbAEpAl KaMTHBL: Kipicme, HU(PIbIK CXeMOTEXHUKA
HETi3/1epi, AaHAIOTTHIK YKOHE ITUGPIIBIK KYPBUIFBLIAPABIH KYPBIIBIMBI MEH JKIKTENY1,
CXeMaJIbIK MoieNbiey Oaraapiamanapsl. Kypc keneciMeH KaMThUIFaH:

e (CXEeMOTEXHHKaHbI OKBITY MOJIYJIBJEPI;
e TakbIpbINTHIK O€iiHE OKYJIBIKTAP;
e TeopussbIK MaTepHUa,
e DIEKTPOHABIK OKY KYpaiaapsl;
o [IpakTukanbIK TarceipManap;
e [lonkactrap;
e Sprint-Layout cxeMasbIK MOZAEIbACY OaraapaamMaiaphl.
3. TiR MoOumBAl KOCHIMIITACKIHBIH TpadUKaNIbIK HHTEPPEHCIHIH TOMEHT1 KarbIHAA
oenrimenep opHaackan (Cyper 27).

1 2 3 4 5 6 7 8

Cypet 27- TiR MoOMIIB/Ii KOCBIMITIACBIHBIH Oemrimienepi
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Hoctypni  SVG  OenrimienepiHeH — albIpMalIbUIBIFBL, 013  OJapJIbIH
BEeKTOPIBIK SVG (opMaThiHAaFel OpEKETTEpiHE COWKEC MIBIFAPMAIIBLIBIK JKEKe
Oenrimenep kacaabk.

[TopMmen Oenrimienepid 1eKOATAY:
Teopus;

Cxewma;

benne kypcrap;

binim Gepy Mekemenepi;
Cypakrap MeH xayarnrap;
[Tonkactrap;

Onnalin nykeHuep;

Web cair.

N GORrWDE

«Teopus» mMaTiHAIK QopMarTa OepuireH OutiM Oepy poOOTOTEXHHMKAChl OOMBIHILIA
MaTepuanaapabl, «beune-kypcmap» - YouTube-tin RTM apnacbiHa OeliHe
xoctuHrine, an «llogkact» aymumoka3da dopmareiHna kemrymeH 720p
dbopmaThIHIaFbl OCHHEH] KAMTH/IBI.

«CxemMomexHuka» - CXeMOTEXHUKaHbI OKBITY IbIH YIKEH 00JiMi.

«binim bepy mexemenepi» - TIR-mi omaH opi JKETULAIPY JKOHE OHBI 9pOIp
TYTBIHYIITBI ©31HIH JIOTMHI MEH IMapoJjii apKbUIbl KOCBIMINIAFa Kipe allaThlH OUTIM
Oepy MeKkeMelepiHe eHTi3y JKOCTapiiaHFaHIbIFbIHA OaliTaHBICTHI KO3/CITeH.

«Cypakmap men xcayanmap» - TYTBIHYIIBLIAP 63 TOKIpHOenepiMeH Oelice anaibl,
o3ipaeymrinepre jae, 0ip-OipiHe Ae cypakTap Kos ajajsl. MbIcaibl, )K00aHbI KYPY
Ke31H/Ie TYTBIHYIIbUIap Oip-OipiMeH Oipirim, »obaiap »,acai anajsl.

«llookacmmapy camnanel ayauo a3y (opMmaTbIMEH JKaOJbIKTaJFaH, MYHJA
TYTHIHYIIIBl BIHFAMIIBI YaKbITTa KOHE BIHFAWIBI JKepje poOOTOTeXHUKA OOWBIHIIA
ayJIMo TaKbIPBIITAP bl THIHIAAHN aajibl.

TiR kemeriMmeHn 0i3 poOOTOTEXHUKAHBI OIPTIHACH KE3eH-KE3€HMEH, MOTIHJIIK
dbopmaTTa yHpeTeMi3, COHBIMEH KaTap YWACH IIBIKMAi-aK ayauo >kKoHe OeHHEHI
naimananyra Oomambl.  OcbhlFaH  OalaaHBICTBI 013  TYTHIHYIIBI — KaXeTTi
KUBIHTBIKTAPABI, KOHCTPYKTOPJIAPJbI, PaJHMOKOMIIOHCHTTEP/1 >XKOHE Oacka Ja
KOKETTI Marepuaigapabl KeIepriciz caTblll ama ajaThlH «OHaain OyKeHOep»
KOCBhIMIIIA Oenrimecin opHaryra memTik. CoOHlali-aK, TYTHIHYIIBIFA BIHFAUIBI 00Ty
yIIiH 013 OHJIaHH-TYKEeHIepi MOOMIIB/II KOChIMITIATapFa JKOHE TYTBIHYIIBI KaXKETTI
MaTepHualiapra Tanceipeic 6epe anateiH TiR pecmu caliTeiHa OipIKTIPIIK.

«Web caiimy. bapnblk miargopmanapia KoJJaHy YIIiH CaUT KYPBUIIbI: HOYTOYK,
KOMIIBIOTEp, IUIAHIIET, CcMapTPOH, OcChbUIalIa CTYJCHTTEp Kajfa ajblHFaH
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«tirobotics.net» AOMEHbl apKpUibl ©3 OeTiHme oku ananbl. byn gomen TiR
MOOWIIBJII KOCBIMINACKIHBIH « Web caiimpr» Oenrimecine Oipikripinren (Cyper 28).

e e ik

Cyper 28 - tirobotics.net 6apibik miatgopmanapaa

TiR caliTeiH Kypy yuiiH 013 WiX OHJIaliH KYpacTBHIPYIIBICHIH KOJIIAHJIBIK,.
WiX-Te Ke3-KelreH KYpAEIUTIKTIH BeO-CalThIH KYpyFa BIKIMAd €TETIH O3bIK
TEXHOJIOTHSJIAD MEH HMHTYMTHBTI KOHCTpyKTOp Oap. Kahaunelk mnaimamaHyIibl
6a3acel, amblk SDK koHe KeH Au3ailH MYMKIHAIKTEP1 93ipieyurijep, Au3anHepiep
XKoHe 0acka BeO-Kocinmkounap oHnaitH Wix KOHCTPYKTOPBI apKbUIbl ©3 CaWTTapbliH
THIMJII Kypa anaTelH Oipered skoxkyiheHi skacaiael. Conpaii-ak, Wix-Te BeO-
caiTTap KypyFa ’kKoHE Ke3-KeJITreH MaciiTaOTarbl CaHJIBIK KBI3METTEpi Oackapyra
MYMKIHIIK OepeTiH e3iHiH omOeban Wix Studio mmatdopmacer 6ap. Wix cailT
KYPacTBIPYIIBICHI KOPIMOPATUBTIK MHPPAKYPHUIBIM MEH OW3HEC MYMKIHIIKTEPIHEH
6actan SEO jkxoHe MAapKETHHITIH KETULNIPUITeH KypajlJapblHa JEHIH CalTTap/Ibl
KYpPY MEH JaMBITYAbIH KEIICH 1 MIeTIiMiH YChiHAAbl. CalTThI Kypy JKoHE Kobanay
Ke3iHge 013 o3 cajmambBABIH KbI3METI — poboroTexHuka xoHe IT Typinme
unaTepdeiic ¢GoHplH Kacamplk. CalT Kemeci KOWBIHABUIAPMEH KaOJbIKTaJIFaH:
bacter Oet (calTThIH Heri3ri uHTEpdEiici), aKmapar, KaHaIBIKTap (pOOOTOTEXHUKA
CaJIaChIHJIaFbl JKaHAIBIKTAp), KbI3METTEp, KoMaHaa Typaibl, KyHsl (Cyper 29). Opi
Kapai, CauTThl Kypy OapbIchbiHIa 013 TOMEH O0JIybl KEPEK €KEHIH €CKEePIIK:
® HETi3ri CYPaHBICTBIH naija 00JTybIMEH KOMITAaHUSIHBIH
OpeHjiHe/aTayblHA HEMECE KOMIIAHUSHBIH HET13I1 KbI3METIHE COMKEC Kelly;
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® JLIOBICTBI XKOHE KbICKa O0ony. CaWTTBIH y3aK araybl, oJeTTe, XKazy

KOHE OKY KHbIH;
e JloMeH aiiMarbIHA COMKEC KETy

Caiit yuiiH »ofapblja auThUIFaHAApAbl eckepe oThIpbil, TiR (training in

Robotics) tirobotics.net 1oMeHIH KacaabIK.

"" Training in Robotics

FNABHAR WHO®OPMALMA HOBOCTH ycnyru O KOMAHOE CTOMMOCTb

I1o6po noxkanoBaTb

HAYATH

N o Q=R

Cyper 29 - TiR MoOMIIB1 KOCBIMIIIACKIHBIH PECMHU CaiThI - tirobotics.net

CaiiTta poOOTOTEXHHWKAa KypChIHA KATBICYIBIH €Ki TaHAaybl Oap: BUPTYaJIbI
yitbimaacToipyibl apkeiibl (Cypet 30) HeMece KoWbIH/IbI OobIHIIA (cypeT 31).

Cypert 30- KypcTsl TaHnayra apHaJIFaH BUPTYaJAbl YHBIMIACTHIPYIIIBI
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Lego Education PaavoanekTporvka

Onucanxue 1 npuHUMN paboTsl
Paavo3IeMEHTOB NyTeM TEOPUH,
NPaKTUKY 1 SKCTIEPUMEHTANBHOM
paboTbl

OCHOBbI KOHCTPYMPOBaHMA 1
nporpaMMupoBaHua po6oTos Ha 6ase

education =

Mporpammel

Arduino

Onucanve 1 NnpuHUMN paboTsl
MUKPOKOHTpONNEPos Arduino u AsbiK
nporpammuposaxue Arduino IDE

7Sprint Layout, Python, 3D u oHnaiis
CHMYNATOPbI T.A.

. ARDUINO

BosHuknu sonpock!?

uﬁ EcTb XenaHue, HO He 3HaeTe, C 4ero HayaTb? MPoCTo HaNWWUTE HaMm, GECMNATHO NPOKOHCYNETUPYEM, MOMOXEM C
BbIGOPOM PELLEHMS, Y MOATOTOBUM MHANBUAYASIbHBIE NPEANOXEHME.

7y

Cypert 31 - KypcThl Tanayra apHaJiFaH KOWbIHABLIAP

6. Android niamgopmacvinoa npomomunmiy MeXHUKAILIK iCKe KOCbLIYbl

TecTineyniy HEri3ri MiHAET1 - MOOUJIBJII KOCBIMIIIAHBIH 63 (PYHKIMSUTAPBIH
OpPBIHIAUTHIHABIFBIHA KO3 JKETKI3y: HaKThl KYTUIETIH HOTIXKE, TajamnTap
OpBIHANYBI KOHE MaHBI3ABI Karenepi KOK. MoOuibai KochIMIanapbl TECTIIEY
YUIIH  (QYHKIMOHAIABUIBIKTBI,  KAyINCI3AIKTI  KOHE  BIHFAWIBUIBIK  TEH
nal1aJaHyablH KaparaibIMIBUIBIFBIH TEKCEpETiH Tectepiep 6ap. Mobincube-TiH
0acTbl apTHIKIIBUIBIKTAPBIHBIH Oipi — mobincube.com CaWTHIHBIH ©31HIE TECTUICY
my™mkiagiri (Cyper 32) skoHe apHailibl TecTepiepre >Kyriny kKaxerti xok. TIR
MOOWMIIBII KochIMITackl Android omepanusiiblK SKYHECIHJE TEeXHUKAIBIK I1CKe
KOCBUIJTBI.
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GJ MOBINCUBE ) mmuratauelbek@mail.ru ¥

Edit Preview Publish

Request download

77)l education

You can keep working with Mobincube while your App is being generated. We will notify you when the
download URL and the QR Code are available.

§ \VExcopeva

vr.vex.com

This test may take awhile. At this moment we have many Apps in our processing queue.

' You need to use the third-party tool appetize.io ® to preview your app in an iPhone/iPad device. Click on rEqueSl

"request” to generate the files you need for the emulation.

Cypet 32 -TIR mpoTOTHIIIH ChIHAY KOHE TEXHUKAJIBIK iICKE KOCY

Ocbutaitiia, TiR TecTineyl MaHBI3ABI KaTelep MKOK EKEHIH KOPCETTI,
MOOWIIB/I1 KOCBIMIIIA HAKThI TaJlalTapra coikec keneni xxoHe Android sxone 10S eki
OTIePAIUSIIBIK KYHeIepiHae KOIaHbLIa aaabl.

7. Anpobayusi
TIR wmobunpai  kKockimimacel M.  JKaucyripoB ateinmarel  JKericy

yHuBepcuteTiHae XKapateuibicTany sxorapbl MekTeOi (Kochimina O), TeXHUKAIIBIK
xorapel MekTeO koHe III. EcenoB artbingarsl Kacnuii TexHomorusiap »XoHe
umwkuaupuar  yausepcurerinae  (Koceimma B)  TangblkopraH — KajdachIHBIH
MEKTEeOIH/Ie TeAaroruKalIblK IpaKTUKaga TYPFbIIa KoHE OHIpJiK (QopyMbIHAH
xasblKapasiblK  dopymbiHa Digital Bridge 2023 Astana Hub battle artth
CEeKIMACHIHA JeHiH cTapTan anaHaapbiaga ceiHangs! (Cypet 33).
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Cyper 33 -TiR npoTOTHITIH ChIHAY KOHE TEXHHUKAJIBIK, ICKE KOCY

2.4 Toxipuoenaik-IKCNepUMEeHTTIK JKYMbIC

Ocsl Oenimae 6itim O6epy podoTotexuukacsiabiH (TIR (Training in Robotics)
MOOWIBA1 KOCHIMIIIACHIHBIH TPOTOTHUIN) Oonamrak (u3uka koHe WHOOpPMAaTHKa
MyFaTIMIACPIHIH MeJaroruKaIblK KbI3METKE JaWbIHABIK ACHICHIH apTThIpyFa acepi
CUTNIATTAJIATBIH JKOHE aMKbIHAANATBIH Oonaabl. [lemarorukanblk SKCIEPUMEHTTIK
seprreyni 613 2020 xwimaan 2023 sxputra neitin W. XKaucyripos ateiamars Xericy
yauBepcuteTinae sxone IlI. EcenoB ateinmarsl Kacmuii TexHojorusmap >KoHE
WHXUHUPUHT YHUBEPCHUTETIHIIC 3€PTTEY MIHJCTTEPIHE COMKEC JKY3ere achIpABIK
KOHE VI KE3eHHEH TYpAbl. ToKIpHOENIK-IKCIIEPUMEHTTIK KYMBICTBIH OipiHuti
Ke3eninde Oomnamak (Gu3uKa jkoHe MH(OpPMATHKa MYFATIMICPIHIH I1e1arorHKaIbIK
KbI3METKE  JaWBIHIBIK  JICHTCHIH  apTThIpy  IIeHOepiHae  Ourim  Oepy
POOOTOTEXHUKACHIH OKBITY OJICTEMECIHIH JKETKUTIKCI3 O3IpJeHYIH aHbIKTayJdaH
Typathid (2020-202 13x.K.) aHBIKTay dKCHepuUMeHT1 Kypri3imi. Ocel Ke3eHae OuiM
Oepyzeri aKmapaTThIK TEXHOJOTHsUIAp OOWBIHINA TIeIaroruKallbIK, OIiCTEMEIIK
onedueTTep MeH oJeOUeTTEPal 3epTTey TaKbIphIObI OOWBIHINA Tanaay HETI31HAC
MeIarOrMKajIbIK TEOPHUsS MEH MpaKTUKaJAarbl 3€PTTEY MOCENECIHIH AaMy JopeKeci
AQHBIKTAJIBI, 3ePTTEYAIH OOBEKTICI, MOHI, MaKcaThl MEH MIHACTTEPl aHBIKTAJIbI,
3epTTEey TUTIOTE3aChl TYKBIPBIMIAIIHI.
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Anvikmaywiol  3Kcnepumenm — Kejlecl HEri3ri  MIHAETTepAl  LIelryre
OarbITTaJFaH:

1. binim oepy POOOTOTEXHUKACHIH OKBITY/1a aKNapaTThIK -
KOMMYHUKaIMsUIbIK TexHojorusnapasl (AKT) sxene 6utim Oepy miiatdopmanapsia
naijanany JAeHrein ansikray. On OutiM Oepy pOOOTOTEXHHMKACHIH OKBITY
npobiemanapsl Keieci OuTiIM Oepy KbI3METIHE JIeWiH a3asThIHbIH KOpPCETTI: OKY
MaTepUalJapblH  YChIHY YIIIH OKBITYABIH JOCTYpPJl QMICTEPIH  KOJJAaHY;
CTYICHTTEP/I1 pOOOTOTEXHUKAFA YUPETY VIIIH TEK JaiblH OJOKTAp KOJJAaHbLIA/bI.
Anaima  OutiM  Oepy  pOOOTOTEXHUKACBIH  OKBITY  OJICTEMECIH  TaHJay
npoOaeManapsl Kypaeaipek OOJbII MIBIFabI.

2. OKpITYIaFbl OKY-9/1icTeMENIK (haKTOpIap/bl aHBIKTAY, OJap/ibl €CernKe
aly CTYACHTTEpJl OKbITY SJICTEMECIH 931pieyJe OHbl TaOBICThI €Tyre MYMKIHJIK
O0epeni. Hotwxkecinze OKbITYy Tmporecinae OuriM 0Oepy poOOTOTEXHUKACHIHIA
MOOMJIB/II  KOCHIMIIIAJIApAbl KOJJIaHyJda CTYJACHTTEPAIH JaWbIHABIK JCHTCHiH
aHBIKTayFa OalIaHBICTHI OKBITY KYpaaaphl 1a, (hakTopiiap J1a OChIHAai (aKTop, Ikl
€CKepy KepeK JCTeH KOPBITBIH/IBI KacaJlJIbl.

3. OKBITYIIBUIAPIBIH, ~ OAICTEMENIK  JaspibIK  JOPEKECIH aHBIKTAY,
oapaelH Oojamak HHpOpMaTHKa (PU3MKACHI MYFAIIMJIEPIHIH TeJaroruKaiblK
KbI3METKE NaWbIHABIK ICHIeHIH apTThIPy KOHTEKCTIHJE KOJIJAHBICTAFbl OHJIAMH-
TYXbIpbIMAaMaapaaH KaKeTT1 YTHIMIbI KOMIIOHEHTTEP/I1 TaH1ay MYMKIH/IIT.

byn ke3eHle 3epTTeyAiH TEOPHUSIIBIK KOHE OHMIUPHUKAIBIK 9icTepi
KOJTAHBUIIBI: TOHAPAIBIK OLIIM/I HaKThUIAy, OUTIMJI KaJBIITACTHIPY CalachiH
apTTHIPy KOHTEKCTIHIEC OHJIAWH XoHe odJaliH OKBITY apachblHIa CTYICHTTEPJIIH
KaJlayblH aHBIKTay, OCHI (OopMaTTapJbIH >KYMBIC ICT€Y Y3aKTBIFBIH Oenrijiey
MaKCaThIHa OKBITYIIBUIAP MEH CTYICHTTEpre cayajHama xKYpri3y.

burim Gepy poOOTOTEXHHMKAChl OKBITYIIBUIAPBIHBIH —CayaJTHaMaChIHBIH
HOTWKENIEpIH Tainay Ke3iHAe OHJalH koHe oduaitH ¢gopmartapma Outim Oepy
pPOOOTOTEXHUKACHIH  OKBITYJBIH  EpeKIICHIKTepiHe, k00a OmICiH  KOJIaHy
nopexkecine;  ¢u3mka, uHPopMarmka, OuriMm  Oepy  poOOTOTEXHHUKACHI
OKBITYIIBITIAPBIHBIH, ~ OIPJIECKEH KBI3METI TYPFBICBIHAH TIOHApAIBIK — OUTIMII
OipikTipyre Oaca Hazap aymapeuinbl. CayanHamara [. JKaHcyripoB aTbiHmarbl
XKericy ynuBepcuretri mMeH III.EcenoB ateiHmarbl Kacmuii TEXHOJIOTHS JKOHE
WHKWHAPHUHT YHUBEPCUTETIHIH 136 CTYyACHTI KaTBICTHI. bomamak myramiMaepain
cayamHamacel "O®wusuka" xkoHe "UHpopmatmka" bBb TynekrepimMeHn koHe
crynentrepimen Google Forms apkpeuist sxyprizingi. (Koceimma B) Cayannamana
COVID 19 nannemusicbl Ke31HAEr1 OKBITY (popMathl Typalbl xoHe "du3uka xoHe
nnopmaruka" OuriM Oepy OarmapiaMachblHbIH Oacka MoHAEpiMEH OuliM Oepy
pPOOOTOTEXHUKACBIH HWHTErpalusiiay OOWBIHILA CYpakTap EHri3uUiAl. AJbIHFaH
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manimertep "UHpopmatuka" bbb Tynektepi OKBITYAbIH apanac (opMaTbiH
KAJIAUTBIHABIFBIH JKOHE OurliM  Oepy poOOTOTEXHHMKAchl MEH HH(pOpMaTHUKa
apachIHIaFbl MMOHAPAJIBIK OailIaHBIC IIamMalibl KOHE OJIAPJBIH KICIOM KbI3METKE
JTAWBIHABIK carachlHa dcep eTIEH Il JIeT CaHaMIbl.

"Ouzuka" bb Oonamak MyramiMIEpiHiH cayajJHamMalapblHbIH HOTHXKEIepl
Koceimiia I' kepceriires. "®@usuka" bb crynentrepinig kenmiutiri "EH THIMI1 OKY
dbopmatTapsl" cyparbiHa apanac (opMarT HYCKAchlH TaHJAl, OKBITYIBIH Oy
(opMaThl THIMAIPEK €KEeHIH aTan oTTl. Opi Kapal, "®usuka" bb Tynekrepi pusuka
MeH OuTiM O6epy poOOTOTEXHUKAChl apachlHAAFbI MOHApaNbIK OaiinaHbic OoJjamak
MYFaTiMAEP/IIH KOCIOM KbI3METKE JNaWbIHAANy camnachlHa alTapibIKTail acep eTei
JIeTl CaHal bl KoHEe (PU3UKaA KYPChIH OKBITY MOJUTEXHUKAIBIK OUTIMIe OarbITTaTybl
kepek jaen canaiabl (Koceimiia F).

OkcnepumeHTTik (6B01505- Wudopmatuka bBb -17 cTynmeHTi xoHe
6B01504-dusuka >xone wunpopmaruka bb - 13 crygenti) »xoHe Oakpuiay
(6B01505-Uudopmatuka bb -17 cryamenti sxoHe 6B01504- ®dusuka xoHe
unpopmaruka bbb -12 cryaeHti) TonTapblHbIH ~OUTIMrepiepiHEe  KOCIITIK
OarmapnaHfaH MIHACTTEPl IIeNry KaOUIeTiHiH OacTankbl JACHICHIH aHBIKTAY
MmakcaTeiHaa Ttectiiey oTki3umi (Kecre 18). Mynnma Oomamak MyramiMaepIiH
JTAWbIHABIK calachlH OOBEKTHBTI KOPCETETIH HETI3T1 MHIMKATOpJiap peTiHae 013
KeJieci KociOu OarmapiiaHFaH MIHACTTEP/Il MIele ajJaMbl3:

- LEGO: LEGO Education Mindstorms >kuHaKTap#bl;

- Arduino / Arduino IDE: Arduino yiipenyre apHaiarad 6acTankbl KUHAKTAP.

TecTiney HoTWXenepi €Ki TONTarbkl CTYACHTTEPIIH KociOu OarmapiaHraH
MIHJETTEp Il IIeNy KaOUIeTIHIH KaJbIITacy JCHIeil OeNriyieHreH MeKTi AeHTreire
ColiKeC KeJIeTIH/IINH KOpCeTTi.

AnpIKTaymbl  3kcriepumenT  6B01505  "Mudopmaruka" bbb  3-kypc
crynerTrepi "Robotics and mechatronics" moniage xone 6B01504 "dwusuka sxoHe
nadpopmaruka" bb 4 xypc cryaentrepi "Mekrenteri PoboToTexnuka" monaepinae
OKYJIbIH TaOWUFH KaFJalbIHIa YHBIMIACTHIPBUILIBI YKOHE JKYPTi3 L.

OkcnepuMeHT 45 cypakTaH TYpaThlH TeCTUIey Ke3iHAE JKCIEePUMEHTTIK
XoHe Oakpliay TONTAPBIHBIH CTYACHTTEPIHIH IYPHIC MICHIUITeH MIHIAETTEPiHIH
CaHBIH OakpUIaymaH TYpAbL. bapiblKk cypakrap kociOu OUTIM MEH IaFabUIapIbIH
KaJIBINTaCYbIH aHbIKTayFa OarbpiTTanrad. Cxema, Lego, Arduino, Sprint-Layout,
Arduino IDE OoiipiHIa 61TiMHIH KaJdblITacy JASHICHIH aHBIKTAy YIIiH 013 Keneci
JeHreunepre 0eIiK:

Kapanaiivim oeneeti - Tanceipmanapasl opsiaaay 50% - g1an keMm emec, 0ipak
70% - maH acrmaiiasl.
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bazanvix Oeneeti - Tanceipmanapasl opeinaay 70% - maH xkem emec, Oipak
90% - nan acmaibl.

Kozapwl doeneeti - Taniceipmanap bl opbiaaay 90% - nan kem emec.

Tectiney HoTHXxenepi kecte 18 KkopceTUIreH.

Exinwi kezenoe izoey sxcnepumenmi ocypeizindi (2021-2022xxk.).  Ochl
KE3€H/JIE JIEKTUBTI MOHACP/IIH Ma3MYH/IBIK KOMIIOHEHTTEPIH ko00aiay MaKcaThIHAa
oHrime xyprizurin, 10 cypakTan TypaTbiH cayajdHaMa YChIHBUIALI. CayaTHaMaHbIH
CYypakTapblHa KayanTapAbl Tajaay CTYJICHTTEepAIH - OoJyamak MyFaliMIepiiH
ou1iM Oepy poOOTOTEeXHUKAChl OOMBIHIIIA OKY MaTepuaiapblH ©3 OETIHIIE OKYbIH
XKOHE CTYACHTTEPAIH MOOWIbII KOCBIMINANAPJbl MaljanaHy KaKeTTUIIrH
KaMTaMachl3 CTCTIH XOHE MOOWIBI KOCBIMIIAJIApabl MalganaHy oJiCTEMECiH
a3ipJiey OarbIThIH aHBIKTayFa MYMKIHAIK Oepi.

Kyprizuiren cyx0arrap MeH cayajlHaMalapiblH HOTIKENIEpl Heri3iHae
AKCTIEPUMEHTTIK 3€pTTEY JXKYPridy OaphiChiHAa, OUTIM Oepy pOOOTOTEXHHKACHI
KypCTapblH OKY-9JIiCTEMEJIIK KaMTaMachl3 €Tyl ©3repTyre >KOHE TOJBIKThIPYFa
MYMKIHAIK OepeTiH MOOWIbAl KOCBIMIIAHBI TaHAAQy KOHE J3Ipiiey IKy3ere
aceIpbUIIBL. bysr kezeHe O61iM O0epy poOOTOTEXHUKACKI OOMBIHIIIA OKY KypCTapblH
OKBITYJIBIH JKOOAJBIK OIICIHIH TEOPHSJIBIK HETi3[epl aHBIKTaIAbl, OuTiIM Oepy
pobororexuukachl  Ooiibinmia TIR  (Training in  Robotics)  MoOmibai
KOCBIMIIIACHIHBIH, ~ MPOTOTHIIl  O3IpJIeHII  KoHE  ChIHAIABI, OuriMm  Oepy
POOOTOTEXHUKACKIH 3eP/ACIICY 9JIICTEMEC] d31PJICH 11 )KOHE TOJBIKTHIPBIIIBI.

3epTTeyliH COHFbI Ke3€H1 Kaavinmacmuipyuibl skcnepumenm (2022-2023
orcorc.) OOJIIIBI, OHBIH 0acThl MakcaThl OUTiM Oepy pOOOTOTEXHHMKACHI JKoHE OLTIM
0epy poOOTOTEXHUKACHIH 3epTTey daicTtemeci 6oiibiaima TIR (Training in Robotics)
MOOWJIB/II KOCBIMIIIACHIHBIH O31pJIGHIeH TNPOTOTHUINHIH THIMIUINH aHBIKTAY
Oonabel. KanbImTacThIpyIibl AKCIIEPUMEHTTIH MOHI OLIIM 6epy poOOTOTEXHHUKACHI
ooriptama TIR (Training in Robotics) MoOMIBAI KOCBHIMIIIACHIHBIH, MPOTOTHITIH
’KoHE OHBI OUTIM Oepy poOOTOTEXHUKACKHIH 3EPTTEY/Ie KONIAHY 9JIICTEMECIH SHTI3Y
O6onapl. DkcnepuMeHTTIK 3eprrey KeseHinze I. XKancyripoB ateiamarbl JKeticy
yauBepcuteTinig 6B01505- "Undopmaruka" bb 3 xypc ctynenrrepi "Mekrenreri
pobGoTtorexnuka" moHiHAe, 6B01504 - ®usuka xoHe mHpopMatnka bb 4 kypc
CTYyAEHTTEPI "Robotics and mechatronics" TIOHIHIH
xoHe [Il.EcenoB ateiHparel Kacnuii TexHONOTHSANAp KOHE WHXXWUHUPHUHT
yHUBEpCUTETIHIH Oakputay ToObiHIa SB01502-dumsuka bb 3-kypc crymentrepi
"PoboroTexnnka Herizaepi (Mekren OazackiHma)", SB01503-Uudopmarnka bb 4
Kypc cryaeHTtrepi "PoboToTexHuka xoHe Arduino-ga Oarnapiamanay" MoHJIEpIH
OKY MaTepHuajbIHBIH Ma3MVYHBbIHA, COHJai-aK OKBITY YJAEpICI MEH oaicTepiHe
Oenrini O0ip e3repicTep eHrizdoecren opsiH anabl (Kecre 12).
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Kecte 12 - Pooororexauka XKOO-na

YHuBepcurer Bb mmmdp xonsr [TonHiH aTaybl
[.)Kancyripos areiHaarel | 6B01505- Wudopmaruka MexkTenTeri poO0TOTEXHHKA
Kericy yauBepcureri

6B01504-
uHpOpMaTHKa

dusuka

KOHC

Robotics and mechatronics

[II.EceHoB aThIHOaFbI
Kacmnuii TeXxHOI0THS KOHE

5B01502 - ®usuka

PoGoroTexnuka
(mexTen OazacbiHAA)

Heri3aepi

WHXUHUPUHT YHUBEPCUTETI

5B01503 - Uupopmartuka

PoGoToTexnuka
Arduino-ma 6araapiamanay

KOHE

3epTTeyaiH  COHFbI

JeHreiin anpikTay MakcaTbina No2 tecriney (kecte Nel3-17) etkizunai. [lonaepai
Oacramac OypbIH €Ki KOFapbl OKY OPHBIHBIH 3KCIEPHMCHTTIK oHE Oakpliay
TOOBIHBIH CTYACHTTEPiHAE POOOTOTEXHHMKA JICHTeisiepl OOMBIHINIA OLIIM TeCcTuIey

KE3€HIHIE
CTYJEHTTEPIHIH KociOu OarjapiianFaH MIHICTTEPIH eIy KaOUIeTIHIH KaJlbIlTacy

Oakputay  KOHE

AKCTIEPUMEHTTIK

oTKi31ai. Tect MozieniHiH TaKbIPHIOBI MEH aTaybl KecTe 13 KepceTiireH.

Kecte 13 - Moaynbaep

Tecm Mooynvoep Cypakmapovly
Maxvipslovl JHCANINDBL CAHbL
1 2 3
LEGO LEGO Education | EV3 momysi EV3 45
Mindstorms EV3 OarmapiamMalbIK
KUHAKTaPhI J)KacaKTaMachl
Arduino/Arduino | Arduino Arduino Arduino  IDE 45
IDE y#ipeHyre TypJiepi koHe | OarmapiaManay
apHaJIFaH OJIApJIbIH TLI
OacTanksl TEXHUKAJIBIK
KHUHAKTaP CHIaTTamasiaphbl
Cxemorexuuka | Pagmoanementrep | Sprint-Layout 45

OKCHEPUMEHT JKCIMEPUMEHTTIK JKOHE OaKpliay TONTAPBIHBIH CTYACHTTEPI
xaz0ama JKYMBIC JKYPri3reH Ke3/Ie IYPhIC IENIUIreH MIHACTTepiH CaHBbIH
OakbulayslaH TYpAbl, oHAa 45 cypak Oosnbl, onap 15 cypakraH TypaThiH 3

Moxaynbre Oeminmi. Tectiney Hotmxkenepi kecte 13-17 kepcerinreH.
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Kecre 14 - 6B01505-Mudopmaruka OakanaBpuaT VYIIIH KaJbIITACTBHIPYILIBI

OKCIICPUMCHT 6apI-;ICBIHI[a aJIbIHTaH OCPCKTCP.

Kaneinracy "MekrenTeri podoToTeXHUKa" MoH1
JICHT i1 XKOHe :
HAFTBLTAD OKCIEPUMEHTTIK TOII bakplnay TOOBI
aJiaM CaHBbl. aj1aM CaHsbl.
DKCIEPUMEHTTIH | DKCIIEPUMEHTTIH | DKCIIEPUMEHTTIH | DKCIIEPUMEHTIHIH
Oacrairybl COHBI Oacrairybl conpl, TiR
)obamnay aici
XKorapsl 2 6 3 10
Herisri 1 5 1 3
bacraysim 1 2 2 2
MeHnrepmeiii 12 4 11 2
> 17 (100%) 17 (100%) 17 (100%) 17 (100%)
12 I *oraps
B Eazanuik
10
BacTankwl
. I Mrepred xok,
B
4

. =

SKCNEPUMEHTTIK TOMN

bakpinay Tobbi

Cypert 34 - DkcriepuMeHT OacTayiFanFa JeiiH KociOu OUTIMHIH KaIbIITacy

JeHreinepi
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10

Pl

JKCNEPMMEHTTIK TOMN

bakbinay Tobbl

P #ofape
B Bazanuik,
bBacTankbl

B Virepred ok,

Cypert 35 - DKCepUMEHT KYPri3reHHEeH KeiiH KociOu OUTIMHIH KaJbITacy

JeHrennepi
Kecte 15 - 6B01504 - ®wusuka xoHe wuHpOpMaTHKa OakalaBpbl VIIiH
KJIBITITACTBIPYIIIBI DKCTICPUMEHT OapbICHIH/IAa aJIbIHFaH JACPEKTED.
Kanbimracy Jucoummmna «Robotics and mechatronics»
TIEHTe1 )KOHE :
AFTBLIAD DKCHEPUMEHTTIK TOTI baxpuiay ToObI
aJlaM CaHbl.
aZiaM CaHbI.
DKCHEPUMEHTTIH | DKCIIEPUMEHTTIH | DKCIEPUMEHTTIH | DKCIIEPUMEHTIHIH
Oacranysl COHBI Oacranysl coHpl, TiR
obamnay anici
Korapsr 1 3 1 7
Herisri 1 3 2 3
bacraysli 2 5 1 1
MeHnrepmeiiai 9 2 9 2
> 13 (100%) 13 (100%) 12 (100%) 12 (100%)
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10

oo

o

Foy

Pt

, I

IKCNEpUMEHTTIK Ton

| .l

bakpinay Tobbl

I +oFapsl
B Gazansik
BacTanksl

Il Virepred ok,

Cyper 36 - DkcriepuMeHT OacTajiFanfa JehiH Kociou OUTIMHIH KaJIbITacy

L]

.

JeHrenmepi.

JKCMEepUMEHTTIK Ton

B HKoFaps
B Ga:zanuik

BacTanke
B Virepred ok,

bakbinay TobLI

Cypert 37 - DKCIEpUMEHT KYPTi3r€HHEeH KeHiH KociOu OUTIMHIH KaJbIITacy

Kecte 16

6B01504 -

JeHrenepi

Oduznka xoHe wuH(MOpMaTHKa OaKallaBphI

KaJIBIMTACTBIPYIITBI SKCTIEPUMEHT OapBICHIH/IA aIBIHFaH JIEPEKTED.

YIIiH

Kaneinracy
JICHTel1 JKOHE
JaFIpIIap

Jucuunnuna «PoboTtoTexHuka Herizaepi (MeKTen 6a3aCLIHI[a) »

DKCTIEPUMEHTTIK TOTI

bakpinay ToOBI

ajlaM CaHbl.
aj1aM CaHbl.

DKCIEPUMEHTTIH | DKCIIEPUMEHTTIH | DKCIEPUMEHTTIH | DKCIepHUMEHTIHIH

6acTaybl COHBI Gacrairybl conpl, TiR

obamnay oamici
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Korapsl 2 4 2 9

Herisri 3 5 2 5

Bacraybrim 6 9 8 2

MeHnrepmeiiai 8 1 6 2

> 19 (100%) 19 (100%) 18 (100%) 18 (100%)

8 P #orapel

Bl Gazaneik
[ BacTankgl

IKCNEPUMMEHTTIK TOMN

bakwnay Tobbl

B Virepred ok

Cypert 38 - DxcniepuMeHT OacTanraHra JeiiH KociOu OUTIMHIH KaJbITacy
JeHrenepi

10

IKCMEPUMEHTTIK TOM
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Bakpinay 100k

I #oFapel

B Bazankik
[ BacTankel
I Virepred oK



Cyper 39 - DKCeprUMEHT KYpri3sreHHEeH KeHiH KociOu OLTIMHIH KaJlbIITacy

Kecte 17

KaJIbIIITACTBIPYIIbI OKCIICPUMCHT 6apBICBIHIIa aJIbIHFaH ACPCKTEP.

- 6B01504 -

JeHreinepi

®usnka xoHe uUH(PoOpMaTHKa OakalaBpbl

YUIiH

Kaneimracy Nuctumuinna «Pobomomexuuxa scone Arduino-oa 6azoapramanay»
JICHIei1 )KOHE :
HAFTBLTAD OKCIEPUMEHTTIK TOII bakplnay TOOBI
ajaM CaHBblI.
aJiaM CaHbl.
DKCIEPUMEHTTIH | DKCIIEPUMEHTTIH | DKCIEPUMEHTTIH | DKCIIEPUMEHTIHIH
OacTairysl COHBI OacTaiysl conpl, TIR
)obamnay amici
Korapsr 7 9 6 12
Herisri 6 9 8 5
bacraysim 6 3 4 2
MeHnrepmeiii 3 1 1 0
> 22 (100%) 22 (100%) 19 (100%) 19 (100%)
8 B HoFapsl
B Eazanuik,
BacTankkl

IKCNEPUMEHTTIK Tomn

Bakwnay Tobb

B Virepred ok,

Cyper 40 - DkcriepuMeHT OacTayFanfa JeiiH KociOn OUTIMHIH KabIIITacy

JeHreinepi
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12 I #oFapsl

B Eazankik
bBacTankk

B Virepred ok,

10

o

o

b

[

IKCNEPUMEHTTIK TOMN Bakkinay Tobk

Cyper 41 - DKCIIepUMEHT JKYPri3reHHEeH KeHiH Koci0u OUTIMHIH KaJbIITacy
JeHrennepi

KopbiThinabl. Ochinaiinia, 0i3 KaJIbIITACTRIPYIIBI KE3CHE SKCIEPUMEHTTIK
KoHE Oakpljay TONTAPBIHBIH CTYACHTTEPIH KOciOM OarmapiaHFaH MIHIAETTEPAl
menty KaOUIeTiHIH KaJbIlTacy JeHrehi OoWbpIHINA Oenyeri alblpMallbUIBIKTap
OJIapJIbIH CTATHKAJIBIK MaHBI3/Ibl €KCHIITTHE KO3 XKEeTKi3iK. bys skcnepuMeHTTIK
TONTHIH CTYJASHTTEpPl OpTa €CENIeH >KOFaphl OUTIM JIGHTeWiH Kepcereni, Oy
’00aJIBIK OKBITY/IBIH aPTHIKIIBUIBIFBI TYPaabl KOPHITHIH/IbIFA KIS,

OKCHEPUMEHTTIK 3€pPTTeY HOTIKENEPIHIH CEHIMAUIr MpoOJieMaHbl KOIo,
TUII0Te3a jKacay, KOWBUIFAH MOCEJIeHI Taljay, FBUIBIMH 3€pTTEYAiH 3aMaHayu
OMICTEPiH KOJIaHy, AKCIEPUMEHTTIK JKYMBICTBI JKOCIapiay, YHIECTIpy, MYKHST
KYPrizy KoHE OKCIIEPUMEHTTIK KYMBIC HOTIDKENEPIH OHIeyAiH Oenriai Oip
’KETKLIIKTIIINIMEH KaMTaMachl3 €TUIe 1.
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Exinmi 06J1iM 00MbIHIIA KOPBITBIHABLIAP.

Monynbaik tocin koHTekcTiHae KOO-ma O6utiM 6epy poOOTOTEXHUKACHIH
OKBITY  QNICTEMECIHIH  €peKIleNiri, CcoHaai-ak Oacka oJicTeME Hemece
TUAAKTUKAIBIK KY€ OKBITY MaKCaTTapblHA, >KaJIbl AUAAKTUKAIBIK TPUHIIUITED
MEH KpUTEepUilJiepre ColMKec OKbITY Ma3MYHBIH >ko0anaynbl ke3neial. bomamak
¢usnuka xkoHe wuH(POpPMATHKA MyFalIMIAEpiH OuliM Oepy poOOTOTEXHUKACHIH
OKBITYFa OKBITYJIbl YHBIMAACTBIPY TajamnTapra COMKeC Ke3eH-KE3€HMEH >Kacalibl.
Cryaentrep Ky3bIpeTiHIH OacTamkbl JEHreiiHe Tanaay >Kyprizunai. Ma3MmyHzbl
IpIKTEY FBUIBIM MEH TEXHOJOTHSHBIH Ka3ipri JaMy TEHJCHLMsIIaphIHA CoiiKec
CTYIEHTTEpIl JaspiayldblH OKY OarnapiaMaliapblH, MYMKIHAIKTEPIH €cKepe
OTBIpBINT KYpri3uial. OKy MaTepHalibiHbIH MaKcaThblHa, Ma3MYHbIHA COMKec
oliCTEMENIIK cylemernaey 931paeH 1, OKbITY KYpaJIIapbiH IpIKTEY KYPrizuiii.

TakbIpbINTHI JKaH-)KAKTHl 3€PTTEY/Al OHE HAKThl TYNKUIIKTI MPaKTUKAJIBIK
HOTIDKEH1 93IpJieyAll KaMTUTBIH >KO0aJbIK omic Oy 3eprreyae Oenrimi Oip
aKmaparThl Talaay >KOHE MPAKTUKAIBIK O3IpJey FaHa eMec, MOHApaJbIK OLTIMI1
EHTI3y 9JIici PeTiHAe KapacThIpbULABL. belceH 1 OKbITY HETi3iHIe OpTypJii MOHALP
OOMBIHIIIA TTOHAPAIBIK OalaHbICTAPABI 3€PTTEYIiH Oiperei TeXHOJIOTHSICH OOJIBIT
TaOBUIATBIH OLTIM Oepy pPOOOTOTEXHHKACHIH 013 WMHGOpMaTHKa MeH (HU3MKaMeH
MHTETPATUBTI OIpiikTe KOMAaHAbIK. JKobamay MakcaTblHA KOJ KETKI3UIIi-)KeKe
3epTTey IIeHOEPIHEH MIBIFY, ajaFaH OUTiMAepl MEH JAaFAbUIapblH OKY TOXKIpUOeciHae
XKy3ere acwlpy, 0enriii O0ip Ky3sIpeTTep/il KaIBIITACThIPY, TYNKUIIKTI OHIMA1 KYPY.
TIR MoOWIBII KOCBIMIIACBIHBIH TPOTOTHIN JKOHE POOOTOTEXHHKAHBI OKBITYFa
apHaiFaH OuriM Oepy riatgopMackl KYPhUIIBI, OJap »KOFapbl OKY OpPBIHIAPBIHIA
KOHE PECHyOIHMKAIBIK JXOHE XalbIKApalbIK JEHIEeHIeT] FhUIBIMU-TIPAKTUKAIBIK
anaHaapaa ChiHAAABL MOIYNBAIK TOCUIMIH JWJIAKTUKAIBIK JKyHecl OKBITY
MaKcaTTapblHA COMKEC, KAJMbl JUJIAKTUKAIBIK MPUHIMIITED MEH KpUTEpHUiliepre
Collkec OKBITY Ma3MYHBIH JKo0ayiay Ke3lHJAe KOJJAaHbUIAAbl. ABTOHOM/IBI
MOAYIBACPIIH Ma3MYHBI Ma3MYH[Ibl KYPBUIBIMJIAY MPHUHIIMIIH €CKepe OTBHIPHIT
KaJIBIMTacabl >KOHE JKMHAKBI TypAe >kacanaabl. OcCbl 3epTTEYAIH JEpeKTepi
TOXKIPUOETIK-IKCTIEPUMEHTTIK JKOJIMEH pacTanibl. POOOTOTEXHMKAHBI OKBITYIBIH
omicTeMeNiK >KyHeci OKBITYIBIH JXKaHa >KaFJaijapblHa, JKaHa MakcaTTapbl MEH
KYHJIBUIBIKTAPBIHA  COTTI  OediMzenmim KaHa  KOWMal, OCBl  YKYMBICTBIH
WHTETPAlMSIBIK ©03eri 6ona anaapl. CoHbIMEeH, WH(pOpMaTHKa, pOOOTOTEXHUKA,
¢u3nKa BIHTHIMAKTACTHIK MPOIECIHEC FHUIBIMA TAHBIMHBIH 3aMaHayd TOCUIIEPIH
urepyre >kaHa MYMKIHAIKTep amajsl. bysl oKy mpolieciHe oKy iC-9peKeTiHIH »KaHa
TYpJAEpPiH, JKaHA JaFapliap MEH JaFabUIapAbl OKesesl, Kaszipri Karaanaa »Kajrbl
FBUTBIMH CHUITATTHI AP TTHIPAITBI.
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KOPBITBHIH/IbI

butim Oepy poOOTOTeXHHMKACHI MYFalliMJIEPIHIH MaKCaTThl JalbIHABIFBIHBIH
KOKTBIFBIHA CYMEHE OTBIPBIN, OChl JUCCEPTALMSIIBIK 3epTTey Oonamaxk (pusnka
XKoHe MHPOpMATUKA MYFaAIIMIEpPIH MEKTENTe pPOOOTOTEXHUKAHBI OKBITYFa
JMaWbIHAAYIBIH OPBIHIABUIBIFBIH 3epTTEHAl (MOAYIBIIK TOCUT HeETri3iHae). JKymbic
OCbl OarbITTarbl 0AChIM OHE y3aK Mep3iMJll MIHAETTEpAl IIelly, poOOTOTEXHUKA
MIOHJIEPIH OKUTBHIH TYJIEKTEPl YHUBEPCUTETTIK AasipiayMeH OalaHBICThI ©3€KTI
NeJaroruKaiblK MOCeeNep/ll ey YIIIH aKaAeMUSIIBIK JUCKYPCThI HAaKThUIayFa
yJiec Kocaibl.

3€pTTey,ZIiH HETI3T'1 HSTI/I)KCJIepi OHBIH JKAHAJIBITBIH, TCOPUSJIBIK JKOHC
MPAKTUKAJIBIK MaHBI3JIbLJIbIFbIH KGpCGTCI[iI

1. Web of Science xoHe Scopus 6a3achIHBIH FBUTBIMU-9IICTEMENTIK KO3/1epl MEH
OMIUPUKANBIK JIEpEeKTepl, COHAah-ak COHFbl Oec xkbuimarbl MDPI, xakpiH
IIETEIIET] JKOHE €JIJIeT]1 aFrbIMIAFh] JKaFaal Her131H/e eJIJIer]l, COHaai-aK ImeTelIer]
POOOTOTEXHUKAHBI OKBITYBIH Ka31pri sKaFaaibl 3epTTeNIi.

2. bonamak ¢usnka sxoHe HHPOPMATHKA MYFaIIMIEpPIH POOOTOTEXHHUKAHBI
OKBITYFa JTaWbIHAAYABIH AaIFbIIIApTTapbl JKOFAphIIa aTallFaH JEPEeKKe3aep MeEH
Ka31pri JKaFIaiIbl 3epTTey HET131H/1e HEeT13/1e/TeH.

3. Kazipri omemaik ToxipuOeHi eCKepe OTBIPBIN, IOHAPAIBIK JHUCKYPCTHIH
o0bekTicl peTiHae OuriM Oepy pOOOTOTEXHUKACHIH 3€PTTEYAIH TCOPHSUIBIK
HETi3/1epl YChIHBIIFaH.

4, OnapnapiH CHUHKPETTIK Oipiryinmeri MIOHAPAJIBIK UHTErpaIusIra
TANBIHABIKTHIH TICHXOJIOTHSIIBIK-TIEIarOTHKAIBIK €PEKIICIIIKTepi KapacThIPhLIa bl
MeJIaroTUKaIBIK, OuriM, JlaFrmpurap MeH marablIapabl OIpiKTipyre OarbITTaFaH
Kypangap, gopMaigap MEH OJICTep PETiHAE; TMCHUXOJIOTHSUIBIK, €CTe€ CaKkray MeEH
OMJIayIBIH MEXaHU3M/IEP1 MEH TICUXUKANBIK MPOIECTEPIHIH KUBIHTBIFBI PETIH/IE.

d. bonamak ¢usuka >xoHe HHPOPMATHKA MYFaTIMIEpPIH POOOTOTEXHHUKA
MOHJEPIH OKBITY IIEHOEpiHAE MOMYNBAIK TOCUT HeriziHme OimiMm  Oepy
POOOTOTEXHUKACHIH OKBITYFa OKBITYIIBI YHABIMAACTBHIPYIIBIH >KOOAIBIK dJicTeMeci
YCBHIHBUIJIBI.

6. TiR (Training in Robotics) KypbUIIBl - CTYIEHTTEP MEH OKYIIBUIAPIBI,
coHpaii-ak ©0Oacka Ja TYTBIHyIIbUIApABI OUIIM Oepy poOOTOTEXHUKACHI,
CxeMarexHHKa xoHe OaraapiiamManay TypaJibl 0a3alibIK JKOHE JICHT Tk OutiMaepi
online xone offline dopmaTTapsiHia TajKeTTepl NaiianaHy apKbUIbl OKBITYFa
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apHaJIFaH MOOMJIBA1 KOCBIMILIA XKoHE OUTIM Oepy miaaTgopMachl; TYTHIHYIIBLIAPIbIH
0a3ajbIK JKOHE JCHIEWIIK OUTIMAEPIH KETUIAIPY; SKOHOMUKAIBIK AaMy (haKTOpHI
petinae TexHonorusablk OuUTiM OepyAl apTThIpyFa bIKHad e€Ty. barmapiama ofic
peTiHAe >KOOAHbIH HOTWXKENUIINH HEri3/ley KOHTEKCTIHAE JKacaliFaH MKoHe
CBhIHAJIFaH.

1. TiR MOOMIBA1 KOCBIMIIIACKIH YKOHE KOOAIBIK KYMBIC PETIH/IEC dPEKET €TEeTiH
ou1iM Oepy mnaThopMachiH Kypy aaropuTMi CUIaTTaJIFaH.

MeMIEeKeTTiH  FhUIBIMU-TEXHUKAJIBIK  MOceJelepi MEH  OJICyMETTiK-
HSKOHOMMKAJIBIK JaMybl OUTiM Oepy *KyHMeciH >XKeTULAIpY MacelielepiH LIeUTyMeH
THIFBI3 OailnaHbICThl. COHABIKTAH TEXHOJOTHSUIBIK OuTiMiI Oap Oomamrak OUTIKTI
MYFaJIMHIH pPeJll acipece ©3€KT1 JKOHE TYJIEKTEpAlH TEXHUKAJBIK OarbITThI
TaHJayblHa KATBICTBI, OVJI €JIJIIH OJaH 9pi YKOHOMHUKAJIBIK JaMybl YIIIH 0achiM
Oonbim  TaOwbuIanbl.  bimiM Gepy pOOOTOTEXHUKACHIH OKBITYyFa OalIaHBICTHI
FBUIBIMH-QJIICTEMENTIK ~ Mocenelep  XalbIKapalblK  FBUIBIMH ~ QJIeyeT  TICH
AMITUPUKANBIK TOKIPUOEH1 OJIaH opl1 MHTerpanusiayasl ke3aenai. JKaamer Oi1imM
OepeTiH OKy mpolieciHe OuTiM Oepy poOOTOTEXHUKACHIH €HTI3y OeuiHal emec
MYFIIMJIEP/IIH TIPAKTUKACKI YIIIH OpKamlaH Oenriii 0ip KUBIHABIKTAP TYFbI3aThIH
00maapl, OUTKEHI POOOTTAHBIPY dNIeME KAPKbIHABI TaMybl JKaJIFacThIpy/ia JKOHE
outiM Oepy cayiachl KybIN KeTyae. Myramimaepre 9icTeMeNiK KOMEK KaKeT JKOHE
Kaxer Oomaapl. OcpbUnaiiiia, OuUTiM Oepy pPOOOTOTEXHHKACHIHBIH I€arorMKaChiH
3epTTEyNiH MpoOJieManblK CcUnaThl cakTamanbl. JKacaHabl HWHTEIUIEKTIICH
OalimaHBICTBl TTOHAPAIBIK JKOHE OeHiIMIK, OUTIM Ma3MyHBIHA 9cep €TeTiH Oacka
MOHACPMEH HHTETpalus, poOOTOTEXHHMKA CalachlHAA KaHa MaMaHIBIKTap/Ibl
€HT13y, FBUIBIMH 3€pTTEYJep MEH MpaKkTHhKa, COHJal-ak Kojijaa Oap YCHIHBICTap
apachbIHIaFbl AJIAKTHIKTRIH KOFaphl TOPEKEC] OChI OAFBITTA KaJApiap AaspiayIbiH
TOTEHIIE ©3EKTUIIrH 0oIpKayFa MyMKiHAIK 6epeni. binim 6epy po60TOTEXHUKACHIH
OKBITY YIIIiH pOOOTOTEXHUKAHBI MEJATOTUKAIIBIK O11iM Oepy OaFbIThl pEeTiHAC KaiTa
Kapay MaHbBAbl. biriM Oepy poOOTOTEXHMKACHIHBIH TMEJAarorHKachlH KaiTa
KapacTeIpy, KoJijja O6ap oneyeTTi YaKThUIbl KaiiTa opMarray Kazipri FHUIBIMHBIH
©3€KT1 MiHJIeTTepiHIH Oipi 00BN TaOBUTAIBI.

3eprTeyniH Oonamak OarbITTaphl MEH MEPCIIEKTUBATIAPhl YIIiH YCHIHBICTAP
petiHae OuriM Oepy pOOOTOTEXHHMKACHIH OJAaH opl MeAaroru3anusiiay KoHe
13rUIeHAIPY KOHTEKCTIHIET] IEPCIIEKTUBAIIBI MYMKIHIKTEPI1 aTanm eTyre Ooaubl.
bizgin  oifpiMbI3ImIa,  pobodmiocoduss  MeH ~ poOONCHUXONOTHsIFA  YKcac
"Pobonenaroruka" OarbIThIH 93ipJe€y OpbIHALL. byn wuaesHbl 013 anfam per
XaJIbIKapaiblK KOH(pEpEeHIMAAa YCHIHABIK. KochiMIia 3epTTeynep. MpaKTHKAIBIK
YCBIHBICTAp MeH a3ipiemenep FaJTBIMIAP MEH MPAKTUKTEPAIH
BIHTBIMAKTACTBIFBIH/IA, COHJIAM-aK CTYJIEHTTEP MEH JKYMbIC OepyliiiepaiH
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KATBICYbIMEH KYpBUIATBIH HMKEMJII MoAyjdpAepi Oap oKy OargapiamManapblH
KETUIAIpYre bIKNaid eTyl Kepek. OKy-oAICTeMEeNIK KeIIeHAEPAl KEeTUIAIPY MOHJIIK
cana  KadeapalapblHbIH  THIFbI3  BIHTBIMAKTACTBHIFBIHAA, OV  >Karjaija
poOOTOTEXHUKA, (U3MKa >KOHE MHPOPMATUKA TMOHAEPl OKBITYHIBUIAPBIHBIH
KaThICYbIMEH O0Jybl Kepek. MeKTernke NeiiHri MeKeMeJlep MEH MEKTENTep/liH
TOXKIpUOETIK MyFaimimaepl cabakrapaa KoJJaHyFa OOJaThlH FBUIBIMU OUTIM MEH
a3ipyeMeniepre, JAalblH ChIHAIFAH JIEpEKKe3Aepre MyYKTax. 3epTreyliiiep o3
KE3€eTiHJIe OChl HAKThl KQXKETTUTIKTEp Typalibl OuTyl kepek. OcblHIail xoHe Oacka
Ja KONTereH COUWKECCI3MIKTEepJl €HCEPY KapKBIHABI  FhUIBIMU-TEXHUKAJBIK
peBoIoNMs MEeH kahaHaHy A9YyIpiHJIEeT1 ©3€KT1 Mocesie 00BN TaObIIaIbI.
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KOCBIMIIA A

«TiR (Training in Robotics) — po6oToTeXHUKAHBI OKBITYFa apHaJIFaH OuTiM Oepy
WIGTOPMACHD ATThI ABTOPJIBIK KYKBIK
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KOCBIMIIA 9

Tanaeikopran kanacel, lnusic XKancyripos atbiHgars! JXKeTicy yHUBEpCUTETI,
KapatbuisicTany xorapbl MekTeO1He Ou1iM Oepy poOoToTexHuKachl OoiibiHIIa TiR
MOOMJIB/I KOCBIMIIIACHIHBIH MPOTOTHUITIH CBIHAKTAH OTKI3Y TypaJibl aKT

«L JKAHCYTIPOB ATBIUIAT B KETICY YHUBEPCHTETI» KEEAK

BEKITEMIH

KOrapbl

AKT
Giaiv Gepy podororexnkacn doiibinma TIR (Training in Robotics)
MOGHIB/L KOCHIMIIACHITBIL NPOTOTHIIN CHINAKTAN OTKI3y Typajibl
[ Eurisy npicanp Enrisy Enrizy znuiﬁ.l EKEpTu].vlrzmimmupxu.l. m*inir\‘m.cp;li.
]'\"\PL"INIL OKY  KYPaIbLIHbIH, KoJeMi GilﬂllilllA\Ik\.'lﬂp,'lbl KopceTe OTBIPbIT, CHI3UIICH
KOIJILIPEBIHBITT, npororun I'ill (Ci’.l"l\l) 7I(Y|\|I-|Cl'|y||l KbICKalIa f\ll\'fM,\ﬁl”)l)
| srcane 1. 6. araynt

| Biniv Gepy poBoToTeximKact 1 TIR  (Training in  Robotics) KOCbIMIIACk,
Goiipmima  TIR  (Training  in poGoTorexHiKa JKIHE  cXeMoTeXiiKa Oofibiniua
Robotics) MoGHIBL INEKTPOHBLIK aaicTeMenik ajeduerTepeH
KOCLIMINACKH wobasay  akonme  Garjapmamasnay  Gofininiia
Geiinemarepnasiziapsian Typagel - kane  T.0.:
YCBIHbLIFAH rnoJiKacTTap, KOCHIMINIAH DI

APXMTEKTYPAChl MeHl Ma3sMyHbl 3amanayn Goabin
raGbinaasl  okoraphl  Mekrente  cabakrapsa
KoJitatyra kanie 03 Oerinmie okyra apuairail.
Keke mouyapaepai  asipaey  pobororexnukanl
naNapaiLIK TaCI perine, aran airkana Qusmka.
mndopMarika Kate T. 0. CHAKTB HOHACPIAT OKBITY
KypaJIbl peTitific KOJIAHYFa bIHraiiibl.,

Maxananap:

- Murat Auyelbek, Kalibek Ybyraimzhanov, Erlan
Andasbayev,  Elmira  Abdykerimova,  Asset
Turkmenbayev.  Analysis  of Studies in the
Literature on Educational Robotics (2022) (Journal
ol Turkish Science Education, 19 (4), pp. 1267-
1290. ISSN: 1304-6020).
- blonipanmkanon K.T., AnnacGaes E.C., Ayenbex
M.A KasHITY Becrnnk «lIpumenenne
obpasosatrennoii poBOTOTEX KN B
Hejtaroruieckom Hpoteccey, No2(70), 2021 s«

- Ayenbex  M.A.,  blowipansanon KT, '
Ayenbekosa  b.A.,  Kondepenms  «Recent
advances in  global science», «lIpumencine
OIIATHI-CHMYJISTOPOB B H3yuCHI "

157



Iperoj1aBanmum obpasoBateIbHON poboTexnuKi,
Nel20, August 2022. Proceedings of the 1
International Scientific and Practical Conference,
| 16-18.08.2022. N gy .

Training in Robotics)»
ricy ymmcpculcﬂniu
a 2022-

Ocbl akt poGototexinkaiibl okbity Goitbitia «TIR (
MoGHabAL Kochivitackin nsic Yancyripos atbiarsi Ke
nejaroriKabiK nHpopmarnka Goisirua Gitiv Gepy Garapramasaphbiii
2023 oKy KbUIBIIIA COTTI ChIHANFANbIH PACTA/IbL.

[Nenarorukanbik nipopmaruka Goiibiia z
Biuiim Gepy GarjiapaamasiapblHbliL KeTeKiic mcu‘% HK.T. HKuemdaen
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Akray kanacsl, LII. EcenoB arsinnarsl Kacnuii TeXHOIOTUsATIAp KIHE I/IH)KI/IHI/I.pI/IHI‘
YHUBEpCUTETIHE OUIIM Oepy poboToTexHuKachl OokbiHIIa TiR MoOuIbAl

KOCBIMIIA b

KOCBIMIIIACBIHBIH MPOTOTHUITIH CHIHAKTAH OTKI3Y TypaJibl aKT

I11. Ecenos atbinars: Kacnuii texronorusiap xarie HIKHHHPHHT YHHBEPCHTETI

BEKITEMIH

/4EF BUTHIM KaHE TEXHOTIOrHANAP»

bakynpTeTinin aekans
/MZ/};/ B.E. SIranuesa

| < o5 2023 x.

AKT

Ointim Gepy poGororexnukace! Goiibinma TIR MOGHIbAI KOCHIMIIACLIHBIN
NPOTOTHNIH CHIHAKTAH OTKI3y TypaJibl

EHrisy upicans
Kyperbi,  oky
KOHJIBIPFBIHBIH,
*aHe T. 6. araysl

KYPaJIbIHbIH,
NPOTOTHIITIH

Enrisy araybl (:xapHsIaHbIMA@pAbl, ©TiHiMAepai,
Gasnaamanapael  KepceTe  OTBIBIN, EHTI3iNreH
JKYMBICTBIH KbICKalla Ma3MyHbI)

6oiibiima  TIR
KOCBIMIIACHI

biniM Gepy poGoToTexHHKach

MoOWIB I

TIR KOCBIMIIIACHI, poGoToTexHHKa KOHE
CXeMOTEXHHKA GolibIHma INMEKTPOHABIK
omictemenik  oneuerTepieH  xobanay  KoHe
Garnapnamanay GoifbiHina GeliHemaTepHaniapaaH
Typaakl KoHe T.0.; YCHIHBUIFAaH MOZKAacTTap,
KOCHIMINAHBIH ~ aDXHTEKTYpachl MEH Ma3MyHbI
3amMaHayd Gonbm TaObUIa/bl JKOFApsl MEKTenTe
cabaKrapiia KojjaHyra oHe o3 GeTiHme oKyra
apHasIFaH. XKexe MOy JIbJEpai asipney
POOGOTOTEXHHKAHEI IPHAPAIBIK TICIN peTiHze, aTan
afiTkauaa ¢usuka, uHpOpMaTHKa JKoHe T. 6.
CHSIKTBI  MOHACPAI  OKBITY  Kypaisl —peTiHze
KOJIIaHYFa bIHFaiJIbl.

Makananap:

- Murat Auyelbek, Kalibek Ybyraimzhanov, Erlan
Andasbayev, Elmira  Abdykerimova, Asset
Turkmenbayev, Analysis of Studies in the
Literature on Educational Robotics (2022) (Journal
of Turkish Science Education, 19 (4), pp. 1267-
1290. ISSN: 1304-6020).
- bl6pipanskanos K.T., Angac6aen E.C., Ayenbex
M.A KasHITY Bectauk «ITpumenenue
obpazoBaTenbHOi poGoTOTEXHNKH B
nejlarorudeckom npoueccen, Ne2(70), 2021 x.

- Ayenbek M.A.,  blGbipammkasos  K.T.,
Ayenbekosa  B.A., Kongepenmms «Recent
advances in global science, «IIpumenenue
OHJIaiiH-CHMYISITOPOB B H3YYeHHH "
npenojasanuu  o6pazoatensHoOll po6oTexHmKmy,
Nel20, August 2022. Proceedings of the 1%
International Scientific and Practical Conference,
16 —18.08. 2022,
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Ochl akT po6GoToTEXHUKAHDI OKpITy Goiibinina «TIR (Training in Robotics)»
MOGHIBAI KockiMmackibiy 111, Ecenos arbizarel Kacnuii Texsonorusmap sxone
HHXXHHUPHHT YHUBEpCUTETIHIH «FbUTbIM sKxoHe TEXHOJIOTHsANap» (aKynbTeTiH/E,
«lpreni reutBIMaapy Mmen «KomnsloTepiik FeuibIMaapy» kadenpanapeinaa 2022-
2023 oKy XBUIBIHAA COTT] CHIHATFAHBIH pacraiinpl.

«lpreni FeutBIMZapy T

KadeapachiHBIH Meﬂrep'ym\ici\ Z/;ﬁ% Busxanoa K.B.

NbIM XKE

«Komnum‘épnix 'ri;i'.riz;ﬁwuap» / T
KadepachIHBIH MeHrepyLici W XKymanunosa M.B.
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KOCBIMIIA B

I. Kancyripos ateinaarsl JKericy ynusepcuteti meH 111.EcenoB arbingarsl Kacnmii
TE€XHOJIOT U KOHE MHKUHUPUHT YHUBEPCUTETIHIH cayalHaMa KOpPCEeTKIII1

BIHFENNE! KBCTE MaHE OKBITY 333 %
HEICaHBI

OHNARH NNATCHOPMATA OXLITYLLI

66,7 %
MeH CTYQEHTTER apacsHaa ep...

KepLInsMtantan oRy-agicremenis| 0%
wewes waqe SedvenapicTep.

covana por, coame moey A c: *
MaTepuanss (FDF), GelHe (mpd)
LLIFBHOER KOMNOHEHT THiMGI| 0%
GONFaH #oK,

NpaKTUEaNLIE #¥yMelcTapdsl
BUpTYangsl (hOpMaTTa ODelHIaY

OKBITYLLSl MEH CTYOEHTTED
ApaceIHOAaFs! hopManisl EaHT
HYMBICTRIH bIHFAACEI3 HOpMAaTRI
LIEKTEYMI #aHe LUBPLUATATRIH 0Ky
OpTack

ElUKAHASA KOMNOHSHT THIMCE3

TONFaEH HOK 66.7 %
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KOCBIMIIA T
"®uzuka" bb TylnekTepiH cayanHama HOTHXKeepi.
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BaruiTTanysl kepek
100 I iwinapa
cesiHeMiH
80 I cesiHeMiH
L xayan
Bepyre
60 KWHanamblH
I cesinGeitMin
- Mynaem Xo
40 Yna K
20 },'n }
|
|
0 J
Ciz oHnaitH ¢popMatTtarel oky Ciz ochnai dhopmatTark Ciz apanac chopmarTafel oKy
kesiHae poboToTexHuka oKy Ke3siHae poboToTexHuKa Kezinge poboToTexHuka
cabakTapbiHaa cabakTapelHga cabakTapbiHaa
KMBIHABIK TapFa Tan HUBIHABIKTapFa Tan ¥MBIHABIKTapFa Tan
GonabiHei3 6a? GonasiHeiz 6a? BonasiHeiz 6a?

bIHFAMMEI KECTE #oHe OKBITY
HbICaHbI

OHMaH NNatopMana oKbITYLLE
MEH CTYLEHTTEP apackiHaa ep...

KYPEINBIMAANFEH OKy-saicTEMENIK
KelleH xaHe beliHeaapicTep

cnanf TYPIHAE bIHF3ANbI OKY
marepuanel (PDF), Belive (mp4d)

75 %

ELIKaHOa A KOMNOHEHT THIM)
DOMFaH HoK
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NpakTHEaNbIE AHYMBICTapabl

75 %
BUPTYanaksl hopMaTTa opelHaay

OKBITYLUBI MEH CTYAEHTTED
apackiHOars popMangsl "#aHc.

HYMBICTBIH bIHFAACEI3 (DOPMATHI

LIEKTEYNI SHE WAaPLIATATEIH OKY
opTackl

ELUKAHAAR KOMNOHEHT THIMCI3
GOnNFaH WokK
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KOCBIMIIA F

L. ’Kancyripos ateiaaarsl JKeticy yHuBepcuTeTi yHUBEpcUTETIHIH "®usuka" bb
OUTIM anylIbUIAP/bIH cayaaHamMa HOTHXKelepl.

100

I TonkiFsIMeH
KeniceMiH
80 B «enicemin
anTy KnbiH
B «enicneimin
80 | | I vy noem
BN Kenicnedmis
40 =
20 I
0 |
EH Twimpici-oHnaiH  EH Twimiici-odonaitn  EH TwiMAici apanac DuznkaHe! Duanka, Binim Gepy
oK BITY oK BITY OKbITY oKkbITyaa Ginim Gepy MH(OpMaTHKa HaHe poboToTEXHMKACK!
poGOTOTEXHUKACEIH Binim Gepy DM3MKAHE OKEITYAa
Kongaxy poBOTOTEXHUKACKIHEIH wexTeyni
MONNTEXHUEANEIK naHapansik, Gainanbick!
OKBITYARI KEHEMTYTE HaKCHI BNeyeTe ne
GarFeTTanykl kepek
100 B iwiHapa
cesiHeM
80 B cesivem
. xayan bepy
= KWbIH
60 ‘ | B ce:zinGeitmin
‘ J B vy noem
L ce3iHbelMiH
40 ‘ *
20 ‘ i
)' |
0 1
OHnaitH oopMaTThl OcpnaitH coopMaTThl Apanac oKsITy
KonaaHy KeziHaoe Konaany KesiHoe q;opma'rbm KongaHy
poBoToTEXHUKA poboToTEXHMKA KesiHge
caGamapblHna caGaKTapbmna poGoroTexnuKa
KWbIHALIKTAP KWbIHALIK TAp CaGaKTapblH,ﬂa
TyblHA A Ma TyblHA AN Ma KMbIHObIKTap

TybIHAaM Ma
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blHfFaMMNEI OKy KeCTeC #aHe 33.3 9%
thopmackl !

Odonaiin nnatchopManaH 3.3 %
. - N 0
epeKLenaHETIH OHNalH nnaTd. . :

KypbineiMabK oKy-agicTemMenik
KelleH #aHe DeliHe gspicTep

wmatepuansl (POF), berine (mp4)
EwkaHoan KoMNOHEHT THIMI
GonFaH HoK

0 %

—0 %

Buptyanael popmatTa 100 %
NPaKTUKANBIK #YMEICTEpaE! Op. ..

OKBITYLUEI MEH CTYAEHTTEp 33.3 9
apacblH4arkl peCcMd "HaHCbI3". . =

blxfaiicols symbic dopuatel[— 0 %

LekTeyni #aHe HanbIKTLIpaTsbiH _ 333%
OKy OpTackl
— 0%

Ewkanaai KoMNoHEHT THIMAI
DOMFaH HoK
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KOCBIMIIA J{
Tanaeikopran Kanacel, lnusic JKaHcyripoB atbiHgarsl JKeTicy yHUBEPCUTET] OLTIM
Oepy NpOLECIHE EHT13y Typabl aKkT

KEAK «l. CAHCYTTPOB ATBIHJIAFBI KETICY YHUBEPCHTETD

bexitemin

backapma Teparacbi-Pextop
"[. YKancyripoB aThiiarsl
Kooy yinsepenteri' KEAK

K. baiimbip3aen

2023 r.

BUJIIM BEPY TTPOLIECIHE EHI'I3Y TYPAJIbI AKT
FBUTBIMU=3EPTTEY JKYMBIChI

1. Waneyripos arsiiarst XKericy yHHBEPCHTETIHIN KOMHCCHSICHl KYPAMbIHA:
Topara: baiimbipsaes ICM. — Backapma Toparachi-Pextop,

Myenepi:  oky-opictemenik  Gemiminint  Gacthirsl  bypnawesa  B.P,
KAPATLUILICTAY FhUILIMAApBL Korapsl MekTeGinin jekannt Ecenrabouion MK,
JKAPATLUILICTANY TBUILIMAAPBI AKAJCMHSUIBIK KOMHTETiHiN Toparackl Mykauiena
JLM., nejarornkannbik nudopmarika Goiibinina Ginim Gepy Garnapiamanapbiibii
werekmici dKnemGaen XK. T.

2020-2023 oKy KLUILIIIA HKAPATLUILICTAHY HKOraphl MeKkTebilIe neAarornkaibiK
undopmarika  Goiibina  Ginime Gepy  Garjapnamaceinna - Gonawak — (pusnka,
undopMarHKa MyragiMepin Mektente pobOTOTEXHMKAHbL OKhITYra jaiibinjay
Goiibiia TaxkipHOCIiK-)KCHEPHMCITTIK 3¢PTTCY/ICP IKYPri3LIreli Typasbl 0Chl aKT
pacraiizint. oo notikenep PhD sokropantnt MUA. Ayenbekrin 8DOT101 -
[learorika skane  MCHXOA0THST MaMatbirsl Golibinma  uaocodus  JIOKToph
(PhD) ruuisivi Jopereciit anybina yeoinbiiran «bojatak (pusika, nndopmarika
Myrastimzepin Mektente poboTOTEXHUKAHBE OKbITYFa Jaspiay (MOJYJILAIK Tocin
HErizinae)»  TakpIpbiObIArbl JAMCCEPTALMSILIK KYMbIChT Typinae Oinim Gepy
Hpoteciyie  yeninumai.  Enrisyjen  anpiran  neJarornkaibik - acep  keseci
Mymkintix Gepeti: ynnsepenrerrin Gonama gpusnka, iiopMaTHka Myrajivaepi
yuiin  poGOTOTEXHHKANLE - OKBITY/ILIL  HIOBAIUSUILIK - dficTepin  iiey  Kaue
chiHakTan oTKizy skyprizist. Mojayasiik 1acin Giim Gepy poGoToTexHHKaChIN
oKbITY Ooiibiiia kyiieni Tachl Karmaarsl perinjie naiipananbiigibl, Conuaii-aK
JKOraphl Kapatbuibictaiy MekteOinin Giniv anynsuiapeivent sKoGaIbIK Herizje
"IoKancyripos atsinarn JKericy yunsepenreri” KEAK rpanrter nerisinge TIR
(Training in Robotics)  poSotoreximkann — okpiry — Goiibinma MoOIIL
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KOCBIMIIAHBI NPOTOTHII Jacaiibl koHe aiiMaKTbIK HHHOBAIMAIBIK CTaprail
wobanap Oaiikaybinaa, cojan keiiin  Astana Hub XanblKapajbiK FbUILIMH-
HHHoBaLMSALIK xobanap Oaiikaybinja chiHaKTaH orri. TIR poboroTexHuKatibl
OKbITYFQ apHairan MoOuibii  KochiMIIA Ginim  asyuipuiapra a, MEKTelNTeri
POBOTOTEXHHKA MyTadiMIepil HHHOBALMSIBIK jAaspiayra id apuajiran, OHbl OKy
nporecine  Komany  Goiibinina  dicTemMesik  YCblbICTap TY KbIPBIMJIAITAH.
Dxenepumenttik  3eprrey JKOO-na  Ginim - Oepy pOGOTOTEXHHKACKIH  OKBITY
asticTemMecit KeTitipyre MyMKiHziK Gepeai.

Komucenst mytuenepi:

OOB GacTpirb! M—_ Bypnatuesa B.P.
dakyabTeT JIeKatbl % : Ecenra6suios MK,

AKaJIeMISUIBIK KOMUTET TOPArachl ~ Mykaiuena JILM

[leparorukanblk HH(popMaTKa
Goiininia Ginim Oepy

GariapaaManaphiHbIH JKETCKILICH @Z‘/"ﬂ Kuembaes XK. T.
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KOCBIMIIA E

Tanaeikopran kanacel, lnusic XKancyripos atbiHgars! JXKeTicy yHUBEpCUTETI,
TexHUKaJIBIK FRUTIBIMAAP XKOFAaphl MEKTEO1 OUTIM Oepy poOOTOTEXHUKACHI OOMBIHILIA
TiR MoOUIIB/II KOCHIMIIIACHIHBIH MTPOTOTUIIIH ChIHAKTAH OTKI3Y TYpajbl aKT

« L IRKAHCYTIPOB ATHITUIAFBLARETICY Y HUBEPCHTET KE AR

\FBUTBINUIAP  KOTAPLI

SKanbl

P ROSTHTSA N
Hi ’rwxcmm')imu i

\ - —> _ E.C. AnnacGacs
S—5 2023 x.

&%

ART
Giain Gepy poGororexmkacst Goiibinma T'IR (Training in Robotics)
MOGIUIL T KOCHIMIIACKINLIT TPOTOTHIIN CHINARTAN OTRIZY TY Pt

EFuriay  aravel (OKapis/Ianbnuiapabl., oriniznuep,

FHiisy nsicans Enrizy
KOPCETE  OTBIPHIT,  CHITILITH

'\) PCTBIL,.  OKY KYPAUIHNHBIL | ROJICMI Qasiamaiapin
ROHABLIPEBIHKIN, nporol | (canw) IRY MBIC TR KBICKQIIAQ Maz\Yy i)

waue 1. 0. araywl

biaine Gepy ]‘U\“\\I\‘I\‘\lll!l\.l\‘l-l‘ ! [TIR  (Training in  Robotics) hoa:n\.nu.nm.
Goitbnira - TIR - (Training  in POGOTOTEXHIKA KOHC  CXCMOTCNHIRR - OOUBIIII
Robotics) MOOIBAL } VICKTPOHIABIK 2 lic_lc\lc K aaeQuertepacn
KOCBIMIIACK wobanay  wkane  Garmapramaay  GORNRIA
| Gefinemarepraapian  TYpUlsl - ke T.0.

yChInbLUTan noaAKacTIap, KOCKINIUAN LI

QPNHTCKTYPACKH MCH MA3MyHbL 3aMaHay it Gonwn
TAOLL UM WOLAPW AMCKRICnIe CAOaNt A]i‘ 1
KoY EQ ke 03 Gerine oKy apranran
MKeKe  MOAVABACPAL  d3IPICY  POOOTOTCNHITKANK
NANAPILIK TIC PETiiie, aran alirkuuia (isika,
MIGOPMATIRD JKIHE T, O, CHAKTH NOIICPU ORWITY
KY PUIKE PETILIC KROLUY T Baitan

Marananap

Murat Auyelbek, Kalibek Ybyraimzhanov, Erlan
Andasbayey,  Elmma AbdyKenimova,  Asset
[urkmenbayev,  Analysis  of  Studies  in the
Literature on Educational Roboties (2022) (Journal
of Turkish Science Education, 19 (4), pp. 1267-
1290 ISSN 1304-6020)

blompamokanon KT, Aunactaes F.C Avendex
MA Kaal ity Beenx allpivenenne

OOpPAORATEALNIVIL poGororexunki n
HEANOTIMCCKON Tipotteccey, No2(70), 2021 x
\yeater  MAL blGmpamesanon KoL,

\ventekona  B.AL Kongepemuns  «Recent
advances  in - global  science»,  «llpumencnne |
QUIATTI-CHMY ASTOPO R B waynenin l ‘

NPEHOARMINE OOPRIOBATCALIOI  POBOTEXHIKIY,
Nel20. August 2022, Proceedings of the 1™ ‘
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\ ~ [ International Scientific and Practical Conference. ‘
| 16— 18.08. 2022.

Ocbl akT poGoTOTEXINKaIbI OKBITY GOHbIHIIA «TIR (Training in Robotics)»
MOOIIB KochiMinachin Lnnsic Jancyripo aTbiHt

arpt JKericy yHUBEPCHTETIHIH
AKNAPATTHIK-KOMMYHHKAIHSAIBIK

< i =
TeXHOJIOrHsIap foiibliHILa oM oepy

Oarjlapiamaliapbiiia 2022-2023 oKy KblIbIH/A ca11i ChinajiFaibit pacTaibl.

AKNapaTThbIK-KOMMY HHKALISUIBIK
Texuonorusnap Goiiviiiia 6iiim Oepy

Gar/apraMaiapbiHbIH KeTeKIIici M H.HA. Tykenosa

169



KOCBIMIIIA E

7| JKOHE MHKUHUPUHT
Akray kanacsl, LII. EcenoB arsinnarsl Kacnmit TGXHOJ’IOFI/ISIJ'Iap. p
YHUBEPCUTETIHE FBHUIBIMU-3€PTTEY KYMBICHIHBIH HOTHKEIIEPIH OKY MPOIECIHE
€HT13y TypaJibl aKT

I11. Ecenos ateiumarsr Kacrmii TEXHOJIOTHSIAP XKOHE HHKMHUPHHT YHHBEPCHTET]

BEKITEMIH
«FbUTBIM HKoHe TEXHOJIOTUslIapy
¢a1<y;»fe?i1—xiu JIeKaHbI

M+ b.E. SIranuesa
«IL» 05 2023 x.

AKT
FRLILIMH-3€PTTeY JKYMBICHIHBIH HOTHIKeEIEPiH OKYy IpoueciHe eHrisy Typajbi

Ocbl akr 1. JKancyripos ateigmarm: Kericy ynusepcurerinin «8D0110]-
[lenaroruka sxone meuxonorusy Gimim Gepy Garmapnamaceinbi PhD JIOKTOPAHTEI
Ayenbex  Mypar Ayenbexynbineiy  «Bonamak ¢usnka, unpopmaruka
MYFasliMepiH MeKTenTe po6OTOTeXHHKAHLI OKbITyFa Jaspiay (MOIYJbAIK Tocis
HETi3iHaAe)»  aTTh AUCCEPTALMAIIBIK  TaKBIPBIOLI  GOMBIHIIA FBUIBIMH-3EpTTEY
KYMBICBIHBIH HaTIXKesnepin 1. Ecenos areiaparsr Kacmuit TEXHOJIOTHSIIAP JKoHe
WHXUHUPHHT YHUBEPCUTETIHIH «FbIIbIM Kame TEXHOJOTUsIIapy (haKyinbTeTiHye,
«Ipreni FeuTBIMIApy KoHe «Komnerorepnik FRUTBIMZAPY» Kadenpanapbinga 2021 -
2022, 2022-2023 oky KbUibHAa, «5B01502-®uzukay, «5B01503-Mudopmatikar
Oimim  Gepy Garnapnamanapeiia  «PoGOTOTEXHHKA Herisgepi  (mekren
Gasacwinna)», «PoGoToTexHHKa jKkoHe Arduino-za Oargapnamanayy TaHaay
MoHZAEpinjie (5 akafeMUsIIbIK KPEIUTIICH) €HIi31IreHiH pacTaiip!.

AnpoGanmsi  GapheichiHaa  Kacibu KY3BIDETTINIKTI  KaJIBIITACThIpy skoHe
Oonamak ¢usuka sxome MH(pOpMaTHKa MyFamimMaepiHiH MekTenTe Gimim Gepy
POGOTOTEXHHKACKIH OKBITYFA djlicTeMeik MaibIHABIFBIH JKeTiNAipy GolbIHma oK
HOTHIKEJIEP aJIbIH/IbL.

«Ipreti FeuIBIMIADY = //
Kade1pacbIHbIH MeHrepyiici ,,X(""{ >4 Bbuxanosa K.B.

«KomrbloTepiiik FeLbIMIapy P
KaeapachIHBIH MeHrepyIiici ¢ ‘/LL:L/ Kymanunosa M.B.
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KOCBIMIIIA 7K

«I/IHHOBaHI/IOHHBIG TEXHOJIOTHHY B BBICIIECH IIKOJIC» aTThI OKY KYpaJbl

HAO (OK&TbiCyCKkmit YHUBEPCUTET M. MAabica XKaHCYyryposan

-

AK. AAMMOB B.A. AYEABEKOBA M.A AYEABEK

WHHOBALIMOHHbIE TEXHOAOTUA
B BbICLLEWN LLIKOAE

YyebHoe nocobue

Taaabikoprad 2022
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KOCBIMIIIA 3

Ketbicyckuit yausepcuter uM. WM. JKancyryposa AKT o BHeapeHuu B
00pa3zoBaTeIbHBIN POIeCC yueOHO-METOAUYECKON pa3paboTKu

JKETBICYCKUIT YHUBEPCUTET UMEHH . KAHCYI'YPOBA
YTBepK a0

IIpencenarens [panenus —

| K. Baiimbipsaes
_ 204

AKT O BHEAPEHHUU B OBPA3OBATEJBIBII IPOLIECC
y4eOHO-MeToAnYeCcKoii pa3padoTku

Komncens JKersicyckoro ymusepenrera umenn M, JKancyryposa B cocraie:
wiensl:  Keyisipbaesa I'T. - nupekrop JenapraMenTa o aKaJeMHYeCKHM
sonpocam, Aukeesa H.H. - Hayansnuk y4e6HO-MeTONHYECKOrO OTJIeJla BBICLICTO
Il [OCJICBY30BCKOr0 00pa3soBaHMs, JeKaH BBICIICH MIKONBI ECTECTBO3NAIINS
Ecenrabeiios MK, siekan Bhiciued mikosbl FYMaHHTapHbIX HayK PnicOekon K,
lIpeiceiatellb  akaJIeMUMYECKOr0  KOMUTETa BBICINEH IIKOJBI  €CTeCTBO3HAL s
3abuena K.K., mnpencenarens akageMuueckoro KomuTeTa BBICILIEH  JITKOJIbI
rymanntapubix Hayk Hlbmeidexosa A.C., pykosoauresns OIT 110 nenarornyeckoii
niopmaruke  KnemGaes K.T., pykoBomuress OIT «Pycckuii 53k W
sureparypa» Ecumkynos B.H. coctasuny HacTosimmil akt o ToMm., 4o 1 202 ]
2022 yueGnom rony BHeApeHO B 06pa3oBaTeNbHbI nporecc yuebnoe nocoGue
«liunoBallMOHHbBIE TEXHONOMMH B BBICIIEH LIKOJEY aBTOpaMHU KOTOPOH SABIISLIOTCS
MarueTp nenarorudeckux Hayk no OIl «@usmkan Ayenbex M.A., karusiar
(rtosornYecKuX HayK, accolUpOBAHHbII npodeccop (nouent) Ayenbexosa B.A..
kanjuaar  Qunonorudeckux Hayk AmumoB AK., B obmeme 133 CTp. IO
aucnmmnibe «Pobororexnnxa B mkose», «Robotics and mechatronicsy na 3 Kypce
Oaxanaspuara OlT no nemaroruueckoii nndopmaruxe 6B01505 — Hndopmarixa,
0B04109 ~ YWUPP u ma 4 kypce Gakamapmara OIl mo nexaroruueckof
inipopmarure 6B01504 — Odusnka-undopmaruka, «UHHOBAHOHHBIC TeXHONOMII]
B o0yuenun pycckoii nureparype» na 1 kypee maructpaTypsl Ol «Pycckuit s3b1K
I auTepatypa» Ha 2 Kypee Oaxanaspuara Ol «Pycckuii s3pik 1 JIUTEPaTypar
6B01703/6B01704 - Pycckuit 31K 1 JiiTeparypa.

Hoayuennstii  nenxonoro-neparorudeckuii  sgpdext or BHE/IpeH s
HO3BOJISICT ROHCTATHPOBATL: ABTOPLI JIAHHOIO y4eOHOIo MOCOOHS BHOCST CROI
BRJIQJL  KaKk B MHHOBAlMOHHLIH  00pa3oBaTeNbHBIA Ipolece, Tak L &
BOCIHTaTe/IbHbIL. B y4eOGHOM TOCOGHH MCIONBL30BAHbl HOBEHIIHE TEXHOJOIMHIL.
KOTOpble  OYAYT MHTEPECHBI IS IIMPOKOTO Kpyra IOTpeGHTeseil, Kimra s
OCHOBHOM OPHEHTMPOBAHA HA KOHTHHIEHT, 3aMHTCPECOBAHHBIA B HOBEIlIINX
rexnonorusix. OCHOBHAs TeOpeTHHeCcKas 4acTh MOKET OBbITh [OJe3Ha KAK Ui
CIYACHTOB  OakalaBpuara, Tak M JUI1  MaruCTPAaHTOB. Llenecoobpasnoc
nenosbsosanne cpeiers. MKT B obpasosarensuoii cdepe, ce KOMIILIOTEpHAS
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[IOJUICP’KKa M COOTBETCTBYIOUIEE I[ICHXOJIOTO-IIENArOTHUYCCKOE  00eCeYeHHE
ABIBIIOTCS - OZTHUMM - M3 BXKHCHIIMX MEIarorMYecKuX MpobieM, B 4acTHOCTH
npodJieM rymaHusaiun y4eGHOro mporecca u FyMaHUuTapusauuu odpazopaniusi.
Pelienne oTUX TpoGieM B KHUTe SBIAETCS COLHAIBHO 3HaYUMON 3amayeii.
Basknyio poib B QymaameHtamHsanun colepKaHusi OOyueHUs, paciuHpeHnn i
YI1yOQJIeHHH TeopeTHdecKol Ga3bl 3HAHMI, B Pa3HOCTOPOHHEM M OCHOBATEJBLHOM
H3YHYCHHM  COOTBETCTBYIOIIEH  TIpeAMETHOIl  objacTh  Taike HIpAlO’
lipeiicrapiicnibie coppemennbie MKT: noakactsl, moHrpunt u ap.

HoJtcacTpl Gb11 0TOGpaHbl B COOTBETCTBHHU ¢ HX HayYHOCTEIO U [OILYJISIPHOCTLIO B
yueGHoH cpelle W npencraBieHnl B yrobuom noctyme wepes QR ko,
OOywaioumecst MoryT ciymars HHPOpPMALUIO B ynoGHOe JUis HUX BpeMsI 1
00CY7K/1aTh Ha TPAKTHYECKHX 3aHATHSIX.

YileHbl KOMUCCHH:

Jupexrop nenapramenra no AB & é ) Ke1bipGaesa I'.T.
/ /@7./
Havansumk YMOBIIO Auixeesa H.H.
Jexan BbICIIEH LUKOJIBI
CCTECTBO3HAHUS Ecenrabsuios M.JK.
Jlexan BbICIICH IIKOJIBI \
[YMalHTapHbIX HAYK 24 TS PricGeros K.K

)
[pejicenarens akaaeMuyeckoro ’g?/ 7
KOMMTCTA BBLICILEH HIKOJbI TR 3abuena K.K,

CCTCCTBO3HAH M

[ lpCJlCCIl'd'I‘CJIb AKaJIeMHYECCKOIr o 7

/4

KOMHTETa BBICIIEH IIKOJIBI xp@/ Ilkiupi6exona A.C.
FYMAHUTapHbLIX HAYK < I
PykoBoaurens OIl 1o G

S o I, > e T
leJlaroruieckoil nudpopmaruke /Cteieen Kuembaen AT,
’vropoautress Ol «Pycckuii /

4 p 4,-\/ b

A3BIK U JIHTEpaTypay / Ecumkyios B.IH.
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OINMUCAHUE OB bEKTA BHEJIPEHUSI
YyebHoe nocobue
«MHHOBAlIMOHHEIC TEXHONOIHH B BBICIIEH IIKOJIEY
Kpatkas xapakrepucruxa o6nekra BHEJIPEHMUsI, €r0 Ha3HaYeH s,
11e/1C000PasHOCTH HCIIONB30BAHHS B 00PAa30BATEIbHOM nporecce.

B y4eGHOM 1OCOOHM W3I0KEHBI OT/E/bHbIC METOJIbI  MOJAEPHHU3ALIHN;
BHYTPUIIPEAMETHBIC  OOHOBJICHHs,  06YCIIOBJICHHBIE IICPEXOLOM K  HOBbLIM
00y4aIONIMM  CTPATErusIM;  OBLIEMETOHYeCK e HOBAallUH, CHOCOGCTBYIONIHE
BHCAPCHUIO  HECTAHJIAPTHBIX, 00Pa30BATENIBLHBIX TEXHOJIOIUI, KOTOpLIC MOryf
HCMOJIL30BATLCSL B JTIOGOH MpeIMETHOH OTpaciu 0BpasoBaHus; HICONOrHUYCCKIC
HapabOTKK, BBI3BAHHbIC H3MECHEHUSIMU B CO3HAHHH, BEYIHEC K MOSBICHHIO
HIHOBALMH, BOCIIHTHIBAIONIHE BBICOKYIO JIYXOBHOCTH M OTBETCTBEHHOCTE nepest
o0uiecTBOM;  hopMHpoBatHe HECTaHNAPTHOTO  MBINUIEHHST DaMuius, 1y,
OTUCCTBO, paspaboTUMKOB, MECTO PabOTHI, HOJKHOCTD.

Ayendek Mypat Ayenbexyibl, MarucTp NneAaroruyeckux HayK Mo CrelHaibliocTi
«Dusnka», joxTopaut Hampasienns «Ilegaroruka ncuxosiorusy  HAO
«Kerpicyckoro yuusepcureran um. U, JKancyryposa, AyenGexosa Bakurar
AJITAMBIIIOBHA KaHAWIAT (BUIIOTOTHYECKUX HayK, aCCOUMMPOBaHHbIH 1podeccop
(onent),  npenogasatens  HAO  «Ketsicyckoro YHHUBepcuTeTay umM. U.
Aancyryposa, Anumon Acxar Kamzaesuy KaHJHAaT QUIIOJOrHYECKHX HayK.

I @azuiis umst, 0TYeCTRO, Npenoxasareneii, HCIIOJIB3YIOUINX O0BEKT BHEAPEIHS
B 00PA30BATEILHOM [Ipollecce.

Epmexosa  Habupa Carupymiaesna, Kacreesa I'ynemupa  Jlanenxanosna,
Ayenberopa bakumkan AnnamelmosHa.

2. Havano wucnone3osannst o6bexra BHE/IpeHHs B 00pa3oBaTelLHOM IIpolecce.
Ausaps 2022 roxa.

3. Koamdecrso o6yuaronuxces, nonb3ylommxces 06bekTom BHEJPEHHSI.

CrynenroB — 190 yenosek, MarucTpaHToB — 75 4ejloBeK.

4. Homep n jata nporoxona 3acemanuii BricIiel LIKOJIBL, Ha KOTOPLIX 007.cKT
pekoMenlosan K BHepennto. ITpotokon Ne 5 ot «23» suBapst 2022 T. I'poroxon
No'5 or «20%» sinBaps 2022 .

PykoBojuTent OI1 1o
v A > = 07/ X /‘T onre
le/aroruieckoi nugopmarTuke 77 Cetberns Kuembaen IK.T.
Pyrkososmtens OIT «Pycckuii AR
S3BIK W JIHTEPaTypay e Ecumryiios B.H.
Paspaborunku 7
LIt e Ayenbex ML.A.
~ e £ %
/ Ayenbexosa b.A.
/ A e
F¥ ¢ . Annmos A K.
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KOCBIMIIA 1

«I/IHHOBaI_II/IOHHBIC TEXHOJIOTHUH B BBICI.HCfI HIKOJIC» aTThl OKy K¥paJ'IBIHa aBTOpJ'IBIK
KYKBIK

i l{" ol
R ‘l. ‘|‘ y“u
'/.

I
W

YL i{{v’\‘: o
0 w&go‘\n“}

" OO
OO
S

(/
By
(XX OO0
BUOETENBCTB
"l/‘b'; “*" ‘t“\\

=
=
SSee=s

==

=

O
e
R
R

Y
i

s
=

OXF

e
%

OO SR

=
==

_—

—_—

=
==

—
——
————

===

=

=
=

%

——

==
—
—

_—

=
_—

14 o
LI ".
oAb g
DI
it

’:z"
s H
L7 5’11"
sttt

2] ] "

175



KOCBIMIIIA 1

YITTBIK MEMJICKETTIK FRUIBIMH-TEXHUKAJBIK capantama optansirsl TIR (Training
in Robotics) sk00ackIHBIH TipKey KapTachl

TIPKEY KAPTACHI
Kaitna: 050096, Anmatsi,
berenbaii 6atbip keweci, 221
«¥YMFTCO» AK
T.+ 7727 3780519, +7 727 3780520

Lbirpic Ne. kyHi MewmiekeTTik Tipkeay Homipi
[ r
| 286, 13.02.2023 [ { 0123PKH0085
JKyMbICTBI OpbIHAAY Mep3iMi
OsrepTinreH Mem/ICKeTTIK TIpKeIy HeMmipi Bacrazysl ASKTaY bl
\ | 01.01.2023 | 31.12.2023 |
S— |
KymbicTol '/l\‘\'priZ\ \'uJiH Herizaeme Kynris6enik xbliiap GoitbiHina bap- 1-3kbla 2-3Kbla 3-kKbi1
Kapaxkar Ke3/1epi JKaHe Koaemi i ThIFbL
MemaekeTTik Garnapiama MemnekeTTik SI0KETTIH |
PecnyGanKanbiK FbUIbIMH-TEX HHKAIbIK Kapakarbl
Garnapaava (PFTB) [
Cilﬂa.“.lbll\' (cexTopanbasl) Garaapiama Tanceipsic GepyiHiH KapakaTbi |
Ipreni 3eprreyaep Garaapaamacsi (135) |
Kosaandanst seprieyep Oaraapnamace! MenmikTi Kapakar [~ 7500000 1500000
HunHoBaumnsbiK xoda !
I31eny (Tayekenik) :o0a (FbLIbIM KOPbI) OTanabIK rpanTTap
OranabiK rpaHT |
Me 3 o ¢ 2 64 7 t
jg\1 IEKETAPATbIK HblcaHaMb! Garnapnama  [Fo oo
Xanbikapa/ibik Garaapiama
MUHHCTPAIKTIH TanchipMacs! 7 i
XanblkapajibiK FpaHTTap. Kopaap |
blnraas P P BB |
YilbIMMEH 1apT Kacay 5 T
LS, G e Kajaap |
Onipaik Garaapaama J eI ‘
JKymbic Typi
Ipresii FBLABIMH-3EPTTEY AKYMbIChI
Kon1an6aibl FBLIBIMH-3EPTTEY KYMbICHI
ToripuOei-KOHCTPYKTOPILIK, K00ajay-KOHCTPYKTOPIbIK
Kobanay-TeXHONOI MsIbIK
barnapiamasbiH WHQPbI
r
HHHIIMATHBHbBIN NPoeKT |
LlenGepinne symMbic OpbIHAANATBIH GaFAap1ama TanchipMachIHbIH WHOpPBI
Herisri yiibiM Typansi manivertep
Kana DACKTPOHIbIK MEKEH-7Kaiibl Tenedon
| Tanasikoprau | rektor@zhgu.edu kz.vuzazhgu.edu.kz | 22-00-20. 22-00-91 |
MHUHUCTPAIKTIH (BeAOMCTBOHBIH) KbICKAPTBLIFAH aTaybl
]
|

KepceTiieTiH KbI3METTi aiy libiHbIH TOIbIK aTaybl
Hekommepueckoe akumnonepHoe o6uiectso "JKeTbicyckuit yHusepeuteT nmenu Mibsca Kancyryposa"

KepceTifieTiH KbI3METTi a/lybiHbIH KbICKAPTBLLIIAH aTaybl l HAO KY .M. )Kaneyryposa

KepceTineTin KbI3MeTTi aiylibIHbIH MeKeH-7Kaiibl (MHAEKC, pecnydiiiKa, 00bIc, Kata, Kowue, Yii)
40009. Kaszaxcran, Anmatiuckas o0n.. Taaasikopras, r. Tanasikopras, yanua H.Kaucyryposa, 187A |
Koca opbinaayliibl yiibim

Tanceipbic Gepyui
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| Kox

MMblCTblH araybl

1 TIR (Training in Robotics) -poGOTOTEXHHKAHBI OKBITYFA ApHATFAH MOOM/Ib] KOCHIMIIIACHI,

L

KyTineTin Harnxenep

- usika, HHYOPMATHKA KaHe T. 0. CHAKTbI MAHAEPA OKBITY Kypalbl PeTiHIe pOGOTOTEXHUKAHDI KOJINaHy aicTeMeciHin

KeiiGip acrexTinepin a3ipaey.; - poGOTOTEXHHKAHBI MOHAPANBIK MOH peTiHze naiiianaHy bl JKeke MOy IbAepiH a3ipiey: -

(usnka sxone nHdopmatuka cabakrapbinia Giniv Gepy podotoTexHukacs men TIR KOJUIAHY IbIH YChIHBIIFAH d1iCTEMECIHIH
HATIDKEINITiH pacTay yliH SKCIEPUMEHTTIK KYMBIC KYPri3y JKaHe T.0.; - KbI3MeT HATHKeNepid kapusnay: - TIR konaany
APKbLIBL OKBITY WbIAPABIK GinikTinirin apTThIpy: - Web Site-TIR kypy: - aepGec poSOTOTEXHUKABIK Ginim oepy.

0123PKH0085

Teri,atbl.okecinin aTh!

| Fruibivu aopexeci.
| FBUIBIMHM aTarsl

Kobl

Meop ophbli

]

Y HbIMHBIH GaCHIBICHI
backapma Teparacs -
Pekrop

baiivmbipsacs Kyar Mapary.isi

Jlokrop reorpaduyeckux
nayk. [Ipogeccop

KYMBICTBIH AKETEKIICE AyenGek Mypar Ayenbeky.isl

HCT. HCT

OOK nHaekci

['eonkop wudpsl

Kyni

14

[ 06.03.2023

TakpipbInThiK aiinapaap Kol

14.00.00

Tyiiinai cesnep

biaim Gepy poSororexnnkacs

bIHTBIMAKTACTBIK

HCIar OTHKAIBIK Npouece

OHJIaiiH cabakTap

CXCMOTEXHHKA

PAIHODICMCHTTED

Arduino IDE

OHJIaliH CHMY AsITOpIIap

(8]
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