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HOPMATUBTIK CUITEMEJIEP

JluccepTalldsyibIK  JKYMBICTa  KeJleCl MEMJIEKETTIK CTaHAapTTap MeH
KYy’KaTTapfra CUITEME jKacajlibl:

Mewmneker bacmbicel Kacemm-)XKomapr TokaeBTeiH KazakcTaH XankbiHa
Konnaypl, xanmblK OIpiiri »oHe >kyhemni pedopmanap — €1 epKeHICYiHIH Oepik
Heri3l. 2021 xputFbl 01 KbIpKYIieK;

Mewmneker bacmbickl KacbiM-)Komapt TokaeBteiH KaszakcTaH XaliKbiHa
Konnmayer: Kana Kazakcran: JXaHapy koHe *KaHFBIPTY KOJbl. 2022 XbUFbl 16
HAYpPHI3;

Kazakcran PecnyOimkacel FruibiM KoHE sKOFaphl O171iM MUHHCTpiHIH 2022
xKbUFbl 20  mmageaeri  No2  OyiipeirbiMeH  OekiTuireH JKorapel  OUTIMHIH
MEMJICKETTIK KaJIbIFa MIHACTTI CTAHIAPTHI;

"l[lenaror" kociom cranmgaptel ("Atameken" Kazakcran PecmyOnmkachl
¥narreik  Kocinkepnep mnamaracel backapma TeparaceibiH 2017 KbliFbel 8
MaycbiMaarbl Ne 133 OylpbIFsl);

"Ilegaror" kociOu cranmapteiH OekiTy Typanbl (Kazakcran PecmyOimkace
binim munucTpinig M.a. 2022 xbeutesl 15 sxenTokcangarbl Ne 500 OyHphIFsI);

"butim Typansl" Kazakcran PecnyOmmkacbinbiy 3aHbl: 2007 KbUFbl 27
mrinaene, Ne319-IT kaOvuimanasr (20.02.2021 k. OoifbIHIIA ©3repicTep MeEH
TOJIBIKTBIPYJIap);

"Pyxanu >xaHrbIpy" OarmapjamMachlH ICK€ achlpy JKaFJailblHlIa TOpOMEHIH
TY>KBIPBIMIaMAJIBIK HET1371epiH Kaobuiaay Typaisl Kazakcran PecnyOnukacst binim
oHe FhUIbIM MUHHUCTPIHIH 2019 xb1nFsl 15 cayipaeri Ne 145 OyipbIFsl;

Kazakcran PecrmyOnmkackiabiH biiM koHE FRUIBIMIBI HaMbITyAbIH 2020 -
2025 xpuigapra apHainFad MemiiekeTTik 6arnapiaamacs! (Kazakcran PecnyOnmkacst
Ykimetinin 2019 xbutrsl 27 sxentokcanaarsl Ne 988 Kayibich);

KpeautTik OKBITY TEXHOJOTHCHI OOHBIHIIA OKY MPOLECIH YHBIMIACTHIPY
Karunanaper (Kazakcran PecnyOnmkacel binmiM xkoHe FpuUTbIM MHHHCTPiHIH 2018
KbUTFBI 12 Kazanaarbl Ne 563 OyHpbIFbIHA KOCHIMIIIA);

Eyponanelk chiHaK OIpJiKTEpiH TackIMajay >KOHE J>KMHAKTay >KYHeciH
(ECTS) maitnanany x«eHI1HJer1 HYCKAYIbIK;

Eypomnainbix >xorapsl OutiM 0epy keHictirinae (ESG) xorapsl O111M camacbiH
KaMTaMachl3 €Tyre apHaJFfaH CTaHJapTTap MEH HYCKayJbIKTap;

I'OCT 7.1 - 84 akmapaT, KiTamxaHa »XoHe Oacma craHgapT OoWbIHIIA
CTaHJapTTap xKyheci. KyxarTsig OnbIMOrpausIIbIK CUITaTTaMACBhl.
KypacTsipyibIH sKalibl Talantapbl MEH epexenepi;



Kazakcran PecmyOmmkachiHma »KoFapbl OUTIM MEH FBUIBIMIBI JaMBITYIBIH
2023 — 2029 xpuigapra apHaFaH TYKbIpbIMJAMachlH O€KiTy Typaibl Kazakcran
Pecniy6snkacet YkimetiniH 2023 xbutrbl 28 Haypbi3aarsl Ne248 KaylbIChI,

"butim Typanbl", "FeuibiM Typanbl" xkoHe "PBUIBIMH KOHE FBUIBIMH-
TEXHUKAJIBIK KbI3MET HOTIDKENEPIH KOMMEpHUsIaHapIpy Typanbl" Ka3zakcran
Pecny0sivkachIHBIH 3aHIAPHI;

Memneker OacuibichiHblH 2020  xbputFbl 1 KbIpkyliekteri  '"KaHa
xaraaiigarel Kazakcran: ic — KumbUl ke3eH1" aTTel Kazakcran xankeiHa JKongaysl;

Mewmneker OacmibichiHbIH 2021 kpUtFbl 1 KbIpkyiiekTeri "XambslK O1piiri
XKoHE KyHhem pedopmanap-en epkeHaeyiHiH Oepik Herizi" artel Kasakcran
xankbiHa XKonnaysl;

Mewmneker OacmibiChbiHBIH 2022  KbUIFBI 1  KbIpKyHekTeri "OineTTi
memJekeT. bipryrac ynr. bepekeni koram";

"Kazakcran Pecny6nukacel Ilpesunentinin "Onuterti Kazakcran: 6opimis
KOHE OPKACHIMBI3 YIIIiH;

Kazip xone opmaiibiM" caiimayanasl OarmaapiamMachlH i1CKE achIpy >KOHIHJIET1
mapasiap Typassl 2022 xpurrbl 26 Kapamagarsl Ne2 JKapmibiFsr;

"Kazakcrtan PecmyOnukaceiHblH 2025 KbUFa JEHIHTT YITTBIK JaMy
xKocmapelH Oekity >koHe Kazakcran Pecnybnukacer [lpesuneHTiHiH —Keibip
KapIBIKTAPbIHBIH KYUIl KOWBUIIBI Aen TaHy Typaisl "Kazakcran PecryOnmkachl
[Ipesunentinin 2018 xbursl 15 akmannarst Ne636 XKapibirsr;

"Kazakcran PecnyOnukacbiHga MEMIIEKETTIK >KOcTapiiay >KYMeCiH OeKiTy
typanbl" Kazakcrtan Pecnyommkacel YkimeriniH 2017 xpuiFbl 29 KapalliaJarsl
No790 kaymnbiChI;

Kazakcran Pecnybmukacel I[lpembep-Munnctpinin 2022 xpuiFbl 14
wenrokcangarel Ne 45 (1.2 1.), 2023 xbpurbl 9 KaHTapaarsl Ne 07-1213 (2.1 T.)
woHe 2023 sxputrbl 20 axkmaHmarel Ne 07-1230 (3.2 T.) TapMakTapbIHAAFbl
XaTTaMaJIbIK TallChIPMaJIaphl.



AHBIKTAMAJIAP

FrutbiMu-3epTTey JKYMBICBIH 931pjey OapbIChIHIA TOMEHJET1 FhUIBIMU
YFBIMAp KOJNJAHBUIIbL:

Tpancmonaik - Kanpgail na Oip FHUIBIMM TOHHIH IIEHOEPIMEH IIEKTEIMEH,
OCbl HeMece 0acKa KyOBLIBICTHI KapacThIPy/IaH TYPAThIH FHUIBIMUA Y HUETAHBIMIbI
KEHEWUTY TaClIIl.

Kencasaabl Tacia - OyJ1 Kyp/eni MacenenepaAl menly YIIiH opTypii MOHAep
CUHTE3IHIH KYIIl MEH WHHOBAIMACBIH KOOEWUTYHl YCHIHATBIH CTpaTerwus.
Kercananper 0Oomy mpobOiieMaHbl TEpPEHIPEK TYCIHYre KoHE jKaHa IMICIIiMIep
Kacayra KOJI JKETKI3y YIIIH FhUIBIMHBIH, TE€XHHKAHBIH OHE OHEpHlH opTypii
cajayiapbIHAaFbl O171IM MEH 9ficTepal O1pIKTipyre MyYMKIHAIK Oepei.

Web of Science (W0S) - rpuibIME KypHAIIapAarel, MOHOTpadUsIIapIaFbI
KOHE  TATEHTTEPJEri  KapUsUIaHBIMAAPABIH  pedeparThlKk  JIepEeKKOpIIapbIH
O1pIKTIPETIH XaAJBIKAPAJIBIK FHUILIMOMETPHUSIIBIK HHTEPHET-13/1ey TIaT(opMachl.

Scopus - 2004 oxeuel  Elsevier axagemMusiblK — Oacmackl  KypraH
peleH3UsJIaHFaH FbUIBIMA 9/ieOMeTTepIiH OlpbIHFall OMONMHOrpadUsUIbIK KHE

pedeparThIK 1epEeKKOPHI.



ATAYJIAP MEH KBICKAPTYJIAP

KP — Kazakcran Pecnyonnkachl

WoS — web of science

IT —information technology (AxkmaparThiK TeXHOJIOTHsLIAP)

MDPI - ambik K01 )KeTiMA1 FRIIBIMU KypHAIIAPAbIH Oacrarepi.

KOO - xxorapbl 0Ky OpbIH

KE AK — KOMMEpIUSIIBIK eMeC aKIIMOHEPIIIK KOFaM

AKIII - Amepuka Kypama IlItarraps

STEM - Science, Technology, Engineering and Mathematics (Fouibim,
Texnuka, MHxxeHepus xxoHe Maremaruka)

CPD - continuing professional development (y3mikci3 kacibu gamy)

ISO - international organization for standardization (xambiKapabik
CTaHJapTTay YHBIMBI)
IEC - international electrotechnical commission (XaJbIKapabIK

AIEKTPOTEXHUKAJIBIK KOMUCCHS)
ObIJI¥ - 5KOHOMUKAJIBIK BIHTBIMAKTACTBIK KOHE TaMy YHBIMBI
AKT — akmapaTThIK KOMMYHUKAIUS TEXHOJIOTUSCHI

¥YMETCO — YuITTBIK MEMIJICKETTIK FBUIBIMU-TEXHHKAJIBIK —caparnTama
OpPTAJIBIFBI.

TiR — training in robotics
POI - point of interest
UX - user experience

Ul - user interface

JKK. — JKbpLIIIAp

T. — TapMaKIia

T.0. — Tarbl OackKanap

. — MMyHKT



KIPICIIE

PoGoToTexHHUKaHBIH KOFaM KbI3METIHE BIKIAJIbI JKOHE OHBI QJIEYMETTIK
opTara €HTI3YJIH KapKbIHIbI ©CIN KeJe *aTKaH ayKbIMbl OUTIMHIH OChI CaJlaChIH
OJlaH 9pl 3epTTEYIIH ©3€KTUINH apTThIpajbl. OCKENeH YpHakTblH OoibIHIA
TEXHUKAJIBIK MOJCHHUET JCHICHIH KaJBINTACTHIPY MAaHbBI3AbI OOJBIN Kaja Oepel.
MeMIeKkeTTIH 3KOHOMHUKANBIK JaMybIHbIH Ka3ipri ke3eHinae IT Ky3wplpeTTiniria
KCHEUTYy KOHE IKacaHIbl MHTEJUIEKTTI HEFYPJbIM  OCJICEHI1  KOJIIaHY/IbI
KAIFACTBIPY MIHJIETI KOoWbUIFaH. EmiMi3ieri skorapel OKy OpBIHAApbIHAH OacTam
MEKTENKe JAeiHri OiumiM Oepy yHbIMAApbIHAa POOOTOTEXHUKAHBIH OPTYpIIl
OarpITTaphl OOMBIHINIA AJIEKTUBTI KypcTtap Oap, Oipak Kaapiapabl MaKCaTThl
naspiay Moceseci menrijaMereH Kyrninae Kanyaa. buniM jkoHe FhUIbIM MUHHUCTPJIITT
uH(popMaTHKa XoHE (PU3MKAa MyFaliMIEpiH KaiTa Aaspiay apKbUIbl MOCEJeHI
HICIIYTe SPEKET Kacajbl, ajlaiijia >KOoFapbl OKY OpbIHAaphl Oojamiak nHGopMaThKa
KoHe (u3uMKa Myframimaepin OuniM  Oepy  pOOOTOTEXHMKACHIH  OKBITYFa
Jasipiayaarkl MaHBI3IbI MOCEJCHI IIeNnIyre yiec Kocyra MiHAeTTi. Ockl Mocenene
atan etep OoJicak, OUTIM Oepy pOOOTOTEXHMKACHIHBIH IMOHAPAIIBIK >KOHE OHBIH
MHTETpaMsAChIMEH OalIaHBICThI ICTEMENIK KOMEKKE JIETE€H KaXKETTUIIK KOITEreH
enjepae e3ekTi oombin TadbbIaabl, OyraH WoS, Scopus, MDPI xone Gackanapsl
CHUSKTBI Oe/IeN Il IepeKKo3Aep 1aie 0oa anaibl.

Ocepunaiiina, Kasipri  yakpITTa MEKTENKe JICWIHTT MEKeMelep MeH
MekTentepAe OuriM Oepy poOOTOTEXHUKACHIH KOJJIaHy OOMBIHINIA KYMBIC
KYPri3uIin >KaTKaHbIHA KapamacTaH, OChl OeMiHaeri MamaHIapblH KaXeTTLTirl
KOHE POOOTOTEXHHMKA MYFAIIMJECPIH MAaKCaTThl JaspiaylblH OoiaMaybl 3epTTey
©3CKTUNIHIH MmapThl Oojbin TaObutanbl. llemarormka FHUIBIMBIHIA MEKTCIKE
JCHIHr1, MEKTEeN MXOHE >KOFaphl OuTiM Oepy KOHTEKCTIHJAE POOOTOTEXHUKAHBI
OKBITYABIH HAKThl MapaurmMachl ol KOK, OHBIH ayKbIMJbl IOHApPaJIbIK
MYMKIHJIKTepiHE KapamacTan OuriM Oepy pOOOTOTEXHUKACHIH KOJAAHYIbIH
MakcaTtThl omicTtemeci o3ipienOered. IllpilH MoHiHmE, OV KOCBHIMINA JdaMy
KYHECIH/Ie KEeTKUTIKCI3 MBICHIKTAIMaFaH Tpolecc. by, eH amasiMeH, Ou1iM Oepy
poOOTOTEXHUKACKIHBIH ~ OciipecMu  OL1iM  Oepy  KOHTEKCTIHIE  OOoJybIlHa
OaiimanpicThI[1]. KaszakcTaHAbIK HMHIYCTPUSHBIH TEXHHUKAIBIK MaMaHIapibl
naspiay KaKeTTUIIrHe, COHAal-aKk poOOTOTEXHUKA OOMBIHINA OUTIKTI KaapiapabiH
6onmaybiH Herisre ana oteipbin, XKOO-na OGonamak ¢usnka xoHe HHPOpMaTHUKa
MyFalliMJIepiH O1iM Oepy poOOTOTEXHMKACHIH OKBITYFa AasipiayJblH YChIHbUIFaH
OacTaMachl kaHa KOHE OT€ ©3€KT1 OOJIBIT TaObUIAIbI.

Onap Tek o3 cajmachlHAa FaHa e€Mec, COHbIMEH Kartap OuriMm Oepy
pOOOTOTEXHUKACHI calachlHAa Jga OuTikTi Oona anmagel JKoHE OumiM  Oepy
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POOOTOTEXHUKACHIHBIH OKBITYIIBUIAPHI PETIHAE OPEKET €Te ajajbl JeTreH OonKaM
kenTipemi3. PoOoTorexHuka cabakTapblHa apHaliFaH OKY MaTepuaiiapbl Heri31HeH
KOChIMINIa OuTIM Oepyai Koijayra OarbiTTainfraH. PoOoToTexHHMka caOaKTapbiH
CHIHBINTAH THIC JKOHE JJICKTUBTI KbI3MET CajlaChIMEH IIEKTEY TEXHUKAIBIK O111M
Oepy MocelnenepiH TONBIK HIemyre biknan erneial. Kasipri yakeitra OutiMm 6epy
pPOOOTOTEXHUKACH OOWBIHINA FHUIBIMH 3EPTTEYJIEPre CYpaHbIC, IMITUPHUKAIIBIK
JIEPEKTEp KOHE KoJIa Oap YCHIHBICTAP apachIHAAFbl JIMIAKTHIK TOPEKEC] KOFAPHI
neHreine. Ocbl TYPFbIIa TEOPHUsI MEH MPAKTUKAHBI OJ]aH dpi JaMBITY YIIiH aTaJFaH
OaFbITTBIH CEPHIH/I, Op1 TYPAKTHl TaMYybIMEH OAaMJIaHBICTHI MACEJIeNePAl YaKThIJIbI
3epAesey JKOHE IIenry KaxeT. EnfiH FbUIBIMU-TEXHUKAIBIK >KOHE OJICYMETTIK-
SKOHOMUKAJIBIK JlaMy TpoOsieMaliapblH IIely KOFAaMHBIH Jamy JIeHIeliH
KOpCETEeTIH OUTIM Oepy >KYHECIH aMbITy jKoHE KETUIAIPY MOCceeNepiH MICIyIeH
Oenek Kapanmaiiabl. bimiM Oepy poOOTOTEXHUKACBIH OKBITY YIIIH MYFaliMJIep
poOOTOTEXHUKAHBI ~OKBITYIIBLIAD YIIIH Je, OuTiM alymbliap YIHIH e
IIeIaroruKajIbK Oi1iM Oepy OarbIThl peTiHC KaiiTa Kapay MaHbI3bI [2].

MyramiMaep FRUIBIME OUTIM MEH d3ipiemenep, cabakrapaa KOoJJaHyFa
OONaThIH CHIHAKTAaH OTKEH JEPEKKO3NepAl KaxeT eTyle. 3epTTeyliuliep o3
KE3€T1HJI€ OChl HAKThl KWKETTUIIKTEp Typaybl Xxabapaap 6omysl kepek. OcblHan
kKoHe Oacka Ja KONTereH CoHKECCI3AIKTEepAl €HCEepYy KapKbIH/Abl FbUIBIMU-
TEXHUKAJIBIK PEBONIIOIMS MeH >kahaHAaHy [OQyIpiHAErT ©3€KTi Macese OoJibin
TaObaAbl. bimiM Oepy poOOTOTEXHUKAChIHA OarbITTAFAH 3EpPTTEYJep, OpUHE,
HAKThI QIICTEP MEH TEXHOJOTHSIap/bl OKBITY MEH KOJIJIaHy cajachiHIa OOJIbII
KaTKaH WHHOBALMSUJIBIK QJIEMIIK TOKIpUOenep MEH MpolecTepMeH OalaHbICThI,
MYHJa poOOTOTEXHHUKA Olp >KaFblHAH Kypajd, eKIHIIl >KarblHAaH ITOHAPAJIBIK
cTparerusi O0JIbIN TaOBLIAIbI.

bi3 poOoTOTeXHUKAHBIH KYTUIETIH 3KOHOMHUKAJBIK Maiiackl Typajibl FaHa
eMec, COHbIMEH KaTap, Oonamiak OTIKTI MYFaJIMHIH TEXHOJOTHSUIBIK OLTIM Ke3i
peTiHzeri peil Typajibl alTeil OThIpMbI3. Ocbulaiiia, ©3eKTI Maceenepaid Oipi-
KOFapbl OKY OPBIHIAPBIHIA MYFATIMACPAl Aaspiay, Oy OapiblK >KaFblHAH KaiTa
naspraynad onaekaiga tuimal. Kaifta maspnay, omerrerified, OChl caaJlarbl
WHHOBALIMSUIBIK ~ ©3TepicTepre, QJIEeMIIK TpEeHATepre OalIaHbICTBI OULTIM MEH
JaFablIapabl  ©3€KTCHAIPY YIINIH JKy3€re achlpbUIybl THIC. AJIBIH  aja
JMAUBIHIBIKTBIH JYPBICTBIFBI, MYFaTIMIEPIH OoNaliakTarbl ©31HIIK THIMAUIIT
*oHe onbl emrey D.Schina kepcerinren [3].

ConbiMeH Karap, 3aMaHayu aKIapaTThIK-KOMM YHUKAITHSUTBIK
TEXHOJOTHUSIAPBI JKETUIAIPY JKOHE JaMBITY FBUIBIMH 3€pTTEYJEPAIH CHUIATHIHA,
OlmiMTe, MOJICHUETKE, OMIpre, oJIeYMETTIK KaTblHACTapFa »KoHE T.0. YJIKeH ocepiH
turizemi [4]. Byl FBUIBIMH-TEXHHMKANBIK KETICTIKTEp OEHIeHiHEe KATBICTBI OLIiM
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Ma3MyHBIHA TiKeJlell ocep eTeli, COHbIMEH Karap, poOOTOTEXHUKa CallaChIHAAFb
’KaHa MaMaHJBIKTapAbIH Takjga OoiybIMeH OaiylaHbICThI. bimiM Oepy ikyileciH
JaMBITy MEH JKETUIMIPYAIH MaHbI3Abl OaFBITTAPBIHBIH 1ITIHAE OKY IPOIECIH
aKnapaTTaHabIpy >KoHE OUTIM Oepy Ma3MyHBIH Iprejii €Ty Macelnenepl Jie YJIKeH
MaHbI3ra ue. bys perTe oKy mpoueciH aknapaTTaHablpy Aa Kypleil sKoHe OipiHIi
KE3eKTEe MeNaroruKajiblK MpodsiemMa OOJIbIN TaObUIATHIHBIH €PEKIe aTar eTeMis3.
Oky mporieciHae 3aMaHayd aKMapaTThIK-KOMMYHUKAIMSUIBIK TEXHOIOTHSIAPIBIH
KypaJlJapblH TMaiijlajJjaHy M[eJaroruKallblK TEKCEPUIreH oHE Kyien Ooiysbl
kepek[5]. Oky mporeciH akmapaTTaHABIPy Mocenenepl cabakThl 3amMaHayH
aKMapaTTHIK-KOMM YHUKAIIUSITBIK TEXHOJIOTHUSIAp KYPaIJaphbIMEH KaHBIKTHIPY FaHA
€MeC, COHBIMEH Karap OpTYpJl MOHJEPAl OKBITYAbIH 3aMaHAyH KOMIIBIOTEPIIIK-
OarmapiaHFraH 9ICTEMENIK KYHeNepiH xoHe opTypil macenenepai memryae AKT-
HBIH IMIBIFAPMAIIBUIBIK TOCUTIHIH KYpaJAapblH TUIMJI MaiifanaHyra OarbITTajaraH
OKBITYJIBIH THICTI ME€IaroruKajIbIK HEeT13eITeH 9IICTEPiH Kacay OOJbI TaObLIa/Ibl.
bimim  Oepy kydecingeri umdpmangsipyra E.bl.  bugaiibexoBThiH  [6]
T.O. banbik6aeBTHIH [7], A.E. CarnMOaeBaHbIH [8] KOHE
XK. K. HypOekosanbiy [9] >xymbicTapsl apHaiFaH. OCbhl KOHTEKCTEri OapiibIK
Macenenepal meny YiiH OimiM Oepy poOOTOTEXHUKAChl aca MaHbI3Ibl OPBIH
QJIATHIHBIH TYCIHY 6T€ MaHbI3/IbI.

binim Oepy poOOTOTEXHMKACBIH OKBITYFa OalJIaHBICTBI HAKThI JKOHE
TUMIOTETUKAIBIK MOCeJeep/l MICHIYAIH ©3€KTLIIr FBUIBIMU JKETICTIKTEp MEH
SMITUPUKAIIBIK JEPEKTEPIl OJaH 9p1 OIpiKTipyal KaMTUAbl. OKBITYIIBUIAP KYPaMbl
KYHenl Typae >kaHa Kypajjap[bl €HTi3eill JKOHE OJIICTepIl KaHapTaabl, Oipak
XKanmbl OUTiM Oepy mpouecine 6011iM 6epy poOOTOTEXHUKACBHIH €HT13y OeiiHal emec
OarbITBIHIIAFBl  MYFATIMICPIAIH ToKipuOeci yimiH Oenrim  Oip KUBIHABIKTAP
TyFb3abl. Onap oAICTEeMENiK KOMEK IIeH ©3/epiHe bIHFalabl (opMaTTarsl
JMAWBIHIBIKTEL KaXeT erenl. buliM 0epy poOOTOTEXHUKACBIHBIH I1€1arorMKachiH
3epPTTeYAIH ©3CKTLIr MEH MpoOJieManblK CHIAThl KapThl Fachlp OOMbI
aKaJIeMUSITBIK JUCKYPCTHIH HETI3T1 arbIMbIHJA OOJFaHbIHA KapamacTaH ©3€KTi,
OFaH JIETEH KBI3BIFYIIBUIBIK M1 JI€ KYIITI, ©MTKEHI OHBIH IOHAPAIBIK >KOHE
udpraasapIpyra OCHIMIUIITT apThill KeJaeai, o1 0acka moHJaepMeH OelICeH a1l Typ/e
uHTerpanusuianaas Jung, S., & Won, E.S. [10] [lupek racelp OypbiH OitiM Oepy
pPOOOTOTEXHUKACHI CaJaChIH/IAaFbl BIHTBIMAKTACTBIKTBIH QJE€YEeTTI MYMKIHIIKTEPI
tanbuIIBl Papert, S. [11] xoHe Kasipri OiuTiM OepyaiH pPOOOTOTEXHHKara JCreH
3ediHiHIH Ky#eni ecyi Miller, D. P. & Nourbakhsh I. [12] TexHOJIOTHSIIBIK
OarbITTa XKaJaFacysa.

Conbimen, M. I'. Epmosteiy [13] auccepranusuibik 3epTTeyiHae Gu3nKkaHbl
OKBITYIBIH TIOJUTEXHUKAJIBIK OaFBITHIH JKY3€Te achlpy Kypalibl peTiHae OutiM Oepy
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POOOTOTEXHUKACKIHBIH 3JEMEHTTEPIH KOJIJIaHy Moceneci KapacToipbuiasl. K. M.
MyxamenueBanbiH [14] muccepTanusuibK 3epTTEYiHIE MEAaroruKalbIK JKobaiay
omicHamachkl Heri3iHae nenarorukaiblk KOO-na podboToTexHrka OoibIHIIIA OUTIM
O0epy TEXHOJOTHSUIapbhlH KoOajlay MEH ICKe achIpyAbIH TEOPHSUIBIK HKOHE
PAKTUKAIBIK HET13[IEPIH AHBIKTAY MACEJIeC] 3€PTTEIN/II.

Ocsinaiiina, 613 KyprisreH Tannay OipkaTap Kapama-KallllbLIBIKTAPIbI
aHBIKTayFa MYMKIHJIIK Oep/Ii:

- Ka3aKCTaHABIK WHIYCTPUSHBIH 3aMaHayd poOOT KYPYIBIH KaapibIK
oJlieyeTiHe KaKETTUIINT MEH OChbl OarbIT OOWBIHINA CTYACHTTEPAl Jaspliay
Macenenepl apacbiHia;

- OuniMm Oepy poOOTOTEXHUKACBIH TIOHIIK KypCTapAblH Ma3MyHbIHA
WHTEerpalusgay MyMKIH/ITT MEH OHBI JIEKTUBTI KypcC KyheciHae 0acbiM OarbITTa
3epTTey apachlH/Ia;

- TIOHAPAJIBIK KOHTEKCTE OKY-9JIICTEMENIIK KaMTaMachl3 €Ty KaKeTTUIIr MeH
HAKThI Oa3aJIbIK MapaJurMaHbIH 00JIMaybl apachIH/IA.

Ocel 3amaHayW Kapama-KaWIIbUIBIKTAPABl IIENIy OHBIH MJceselepin
TYKBIpbIMJIayFa MYMKIHJIIK Oepelil: MOAYJbAIK TACUI HeriziHae Oonamak (pu3nka
XKoHe MH(popMaTrKa MyFamimaepiH OUTiM Oepy poOOTOTEXHUKACHIH OKBITYFa Kajai
nalpiHIay Kepek; Oonamak (Qu3umka okoHe HMHGOpMAaTHKa MYFaliMIEpiH
poOOTOTEXHUKAHBI O1JIIM Oepyre nasipiayablH 9/IiCTEMECI KaH1aid 00Tybl Kepek.

AtanraH mpoOsieMara CoWMKeC 3epTTey TaKbIPhIObI TV KBIPHIMIAJIbL:
"bomamak ~ Qusuka koHe  wHOpMaTHKa ~ MyFamiMmiepiH  Ourim  Oepy
POOOTOTEXHUKACKHIH OKBITYFa naspiay (MOMYIbIIK TOCLT HeTi3iHae)" .

3eprreynin Makcarbl - Oonamak (¢pu3MKa KOHE  MHQOpMaTHKa
MYFaIIIMJIEpIH POOOTOTEXHUKAHBI OKBITYFa AaiibiHnay ke3inae XKOO-ma 6imim 6epy
pPOOOTOTEXHUKACBIH  OKBITYABl  YHABIMAACTBIPY  SHICTEMECIHIH  TEOPHSUIBIK
HEr131eMecl.

3epTTey HbICaHBbI - Oojamak (QuU3uKa KoHE MH(OPMATHKA MYFaliMIEpiH
KOFaphl MeNarorukanblk OutiM Oepy skyiecinae OimimM O6epy poOOTOTEXHUKACHIH
OKBITYFa JTalbIHAAY TIPOIIEC.

3eprrey momi - Oonamaxk ¢usMka koHe WHGOpPMaTHKa MyFaliMAepiH
MOAYJBAIK TOCUI HEri3iHAe OunM  Oepy pOOOTOTEXHHKACHIH  OKBITYFa
TabIHAAYABIH TEOPHSUIBIK KOHE MPAKTUKAIBIK HET13epi.

3epTrTey rumore3acbl. ecep Oonamak QunMka >KoHEe UWHQOpMaATHKA
MYFaJIIMJIEPIH MOAYJBIK TACUT KOHTEKCTIHAE POOOTOTEXHUKA MOHAEpl OOWbIHIIA
OKBITYJIbl ~ YUBIMAACTBIPYJIbIH ~ FBUIBIMU  HETI3JIEATeH  olicTeMecl OoMbIHIIA
OKBITATBIH 0OJICAK, OHOa ONApIbIH POOOTOTEXHUKAHBI OKBITYFa NaWbIHIIBIFIHBIH
KETKUTIKT1 JEHreWiH KaMTamachl3 eTyre Oosanbl, Oyy Oomamak (u3nkKa >KoHE
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uH(pOpMaTHKa MYFaTIMAEPIHIH KociOM HaspibIFBIHBIH CamlachlH apTThIpyFa 1a,
pOOOTOTEXHUKA MYFaIIMJIEpl pETIHJE JaspiayFa Ja bIKOAT €Telll, COHJai-ak
pPOOOTOTEXHUKA MYFaIiMJIepl pOOOTOTEXHUKAHBIH KOFaM ©MIpiHE BIKITAJIBIHBIH KEeH
caJtachl JKaFJalbIHIaFbl TEXHUKAIBIK MOJICHUET ACHTCHiH apTaIbl.

3epTTeyliH MakcaTbl MEH THIIOTE3aHbl JIaJeAey YIIiH 013 Kellecl 3epTrey
MiHAeTTEePIH TYKbIPHIMIA/IbIK;

1. MaceneHiH karaaliblH TIOHApPAIBIK TYPFbIIAH 3epTTey. bonamak (usnka
KoHe WH(OpMaTHKa MYFaTIMIEPIiH MEKTenTe OuliM Oepy poOOTOTEXHHKACHIH
OKBITYFa JTaWbIHAAY KOKETTLIITT MEH MYMKIHJIITIH HET13/ey;

2. Ilomapanblk  WHTErpamusira  JaWBIHABIKTBIH  TICHUXOJOTHSIIBIK-
NeJaroruKaiblK epeKIIeNiKTepiHe CYWeHe OThIPhIN, Oojamak (Qu3nka 3KoHE
uHpopMaTtuka MyramimaepiH poOOTOTEeXHUKadaH OuriM Oepyre naspriayabiH
OMICTEMECIH d3ipIiey;

3. Xobanbik omic HeriziHae OUIIM Oepy pOOOTOTEXHUKACHIH OKBITYFa
apHaJIFaH OuTiM Oepy mIaTgopMachiH KoHE MOOMIIBI1 KOCBIMIIIACHIH 31pIIey;

4. bomamak ¢usnka >koHe HWHPOPMATHKA MYFaliMaepiH OutiM Oepy
pPOOOTOTEXHUKACBIH OKBITYFa JalblHAAQY >KOJNAApblH JKCIEPUMEHTTIK HET13/1e
TEKCepy.

3eprrey amicrepi. Koitbuiran MiHAETTEpAl HICHIY >KOHE JAMCCEPTALUSIIBIK
KYMBICTa YCBIHBUIFAH TEOPHUSIIBIK €pekKesepi TEeKCepy VIIIH TEOPHSIIBIK JKOHE
OMIUPUKAIIBIK ~ OJICTEp  KOJNAAHBUIABL: JKAIMbl TEOPUSIIBIK  KOHE  HAKThI
neAaroruKaiblK JKOCHap; AEPEKTepl KUHAY KOHE KUHAKTAY; IKCIIEPUMEHT KOHE
HOTWDKETIEP/Il €Hr13y. Oe0uerTeri 61u1iM 0epy poOOTOTEXHUKACHIH 3ePTTEY/IIH KEH
TapajFaH TYKbIpbIMJaMaJapblH aHbIKTay YIIIH OI1iM 0epy poOOTOTEXHHKACHI
TaKbIPHIOBIHBIH HET13T TY>KbIpbIMJaMaiapblHa TaKBIPBINTHIK TalAay XYPri3uil.
Heri3ri HakThl memarorukajblK 9MICTEpAIH Olpi MeJarorukaiblK JepeKKe3aepl
TEOPUSIIBIK Tas1ay OO IbI.

3epTTeyaiH TEOPUSIIBIK KIHE IAICHAMAJIBIK Heri3i.

Oumnocopusnblk  OUTIMHIH OyKUT >Kyleci omicHamManblK (yHKIMSIIAPIBI
OpBIHJAANUTHIHABIKTAH, OIpIHII JACHIeH — TaHBIMHBIH J>KaJIIbl MPUHIIMITEPIHEH
TYpPaTbIH oAiCHAMaHbIH (GUIOCOPUSIBIK AeHredi. KyMbICTaFbl KalMbl FHUTBIMU
omicreMe OutliM  Oepy  pOOOTOTEXHHMKACHIH  OKBITYABIH  IEJAaroruKajiblK
MPAKTUKACHIH JKAHFBIPTY TEXHOJIOTHSACHIH ICKE achlpyFa OaFbITTalIFaH JKYHETK
KOHE TEXHOJIOTHSUIBIK TOCUIACPMEH YCHIHBLIFAH.

3epTTeyiH TEOPUSIBIK HEri3i  OurliM  Oepy  poOOOTOTEXHMKACHIHBIH
TUTIOJIOTHSICBIMEH, TIOHAPATBIK JKOHE TOHOTIICTIK KYMBICTApMEH OalIaHBICTHI.
Piaget Jean [15], Erich Jantsch [16], André Lichnerowicz [17], Bammer, G. [18],
Bernstein, J. H. [19]; Baveye, P. C. [20], Knapp, C. N., [21], Lyall, C. [22]; Von
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Wehrden, H. [23], Mittelstral3, J. [24], Defila & Di Giulio [25], Mupckuii E. M.
[26], Tynapumuckuit I'. M. [27], El-Hamamsy, L.[28], Maguth, B. M. [29],
coHbIMEeH Karap ranbimaap S1. A. Barpamenkonsiy [30], [31], Banzi M [32], Blank
D. [33], Nurbekova Zh. [34], Alfieri L. [35], Alimisis D. [36], Pina A. & Ciriza .
[37], Ucgul M. [38] Oonamrak myramimaepai gaspiay OarapiamaiapbiHa Oiaim
0epy poOOTOTEXHUKACHIH €HT13yTre BIKITaI €TTi.

FbLIbIMU KaHAJIBIFBI.

1.TloHapanbIK TUCKYPCTHIH OOBEKTICI peTiHie O11iM Oepy poOOTOTEXHUKACHI
KOHE TOHOTIICIIK WHTErpallusFa JAbIHIBIKTHIH MTCUXOJOTHSIIBIK-TIEar OTMKAITBIK
epEeKIIeiKTepl 3epTTEIl;

2.bonamak Qusnka >xoHe MHGOpPMATHKA MYFaTIMIEPIH POOOTOTEXHUKAHBI
OKBITYFa JTaWbIHAAYABIH HET13T1 aFbIIapTTaphl 3epTTEII;

3. bonamak ¢u3uka xxoHe MHPOpPMATHKA MYFaTiMAepiHE pOOOTOTEXHUKAHBI
OKBITY YIIIiH OKBITYABl YUBIMIACTBIPY 9/1iCTEMECi YCHIHBIIIHI,

4. )KoOansIK oic HET131HIe pOOOTOTEXHUKAHBI OKBITY OOMBIHIIIA O11iM Oepy
1aT(GOPMACHIH KOHE MOOMIIB1 KOCBIMIIIACHI 931PJICH/II.

3epTTeyliH TeOpUSJIBIK MAaHBI3ABLIBIFBI  Oojamak (Qu3uka KoHe
uHpOpMaTHKA MYFAIIMJEPIH  JKOFapbl MEJAarorukajiblK  OUTIMHIH — HETI3T1
TajanTapblHa  Kayanm ~ OepeTiH  pOOOTOTEXHUKAIBIK  MOHAEPAl  OKBITYyFa
JANBIHIaYIBIH HET13T1 €PeKIICTIKTEPI MEH aJIFbIIIaPTTaphl HET13AeTeHIITIH/C.

IIpakTHKAJIBIK MAaHbI3AbUIBIFBI - POOOTOTEXHUKAHBI OKBITY OOWBIHIIA
BIHFANJIBI (popMaTTapia KojjaHyra OonarbiH OuUTliM Oepy miaaTdopMachiH MKoHE
MOOMJIB/I1 KOCBIMIIIACHI Kacayabl. JluccepTranusuiblk 3epTTeyae MaruCTpaHTTapra,
JOKTOpPAaHTTapFa >KOHE »Aac OKBITYIIbUIApFa 3aMaHayMd TaJjlanTap TYPFBICBIHAH
naiinansl O0ybl MYMKIH ©3€KTI MOCEJeNiep MEH Ieuly >OJAapbl, COHAAM-aK
o/icTep KapacThIPhLIFaH.

AJBIHFAaH HITHKeJEePAiH AYPBICTBIFbI 3aMaHAyH FBUIBIMU-O/IICTEMENIK
onebueTTepAl TalJayMeH, SKCIEPUMEHTTIK )KYMBICTBIH JKOHE TyTacTall 3epTTeyAiH
TypalblFbl MEH AYPBICTBIFbIH PACTaWTBIH HOTHIKENEP/l JKWHAY MEH OHJICYIIH,
FBUIBIMHU-3EPTTEY 9/IICTEPIHIH KEIICHIH KOJIJJaHYMEH KaMTaMachl3 €TUIeA].

Koprayra MbIHa/1aii epexkesiep MIbIFAPbLIAABI:

- OuriMm Oepy poOOOTOTEXHUKACHIH TMOHAPAIBIK TYPFBIIAH 3€pTTEYiH
TEOPUSIIBIK HET13/€eDi;

- JKOO-marpl  OKy-omiCTeMENIK  KOMIOHEHT  PETIHAE  MOHAPAIBIK
UHTETpalMsIFa ICUXOJIOT UsJIbIK -TIe1ar OTMKAJIBIK JaibIHIBIK;
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- Oomamrak ¢u3nKa >kKoHE MH(POpPMATHKA MYFAIIMICPIH KaJapiiapabl KanWTa
JasipiiayiblH OpHBbIHA POOOTOTEXHUKA TMOHJEPIH OKBITY HEri3iHAe OutiM Oepy
POOOTOTEXHUKACHIH OKBITYFa Naspiaay/IbIH AYPBHICTHIFbI;

- CTYJIEHTTEpA1 YTHIMIbI Aasipyiay oicTeMeci xK0OabIK KbI3METKE HEeT13/e1yl
KEpeK.

3eprrey 06azacel: skcnepuMeHTTIK 3eprrey "I. JKaHCyripoB arbiHAarbl
Kericy ynuBepcuteri" KE AK woHe III. EcenoB areiHparel Kacnuii
TEXHOJIOTUSJIAP KOHE MHKUHUPUHT YHUBEPCUTET] 0a3aChIHIA KYPri3iiii.

JuccepTanusi MeH KAPUSAJIAHBIM HITHKeEJIEPiH anpodanusiiay

3epTTeyiH HETI3r1 epekeraepl MEH HOTHXKENEpl XaJbIKapaJblK FhIIBIMH-
pakTUKaIbIK KoHpepeHmusmapaa tankeuianabl: "Scientific Collection Interconf,
Nel120, tambi3, 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], Xerticy yuuBepcureTiHin 50
KBbUIIBIFbIHA apHANFaH OoJalllaK ypIIarbl: FHUIBIM MEH OUTIMHIH TXipiOeci MeH
oomamak" [41].

JluccepTalusiiblK SKYMBICTBIH HOTIDKENIEPIH €HT13y aBTOPJBIK 3USTKEPIIK
MEHIIK  Typaibl  KyoamikneH, Imusic  JKaucyripoB  ateiHzmarel  JKericy
YHUBEPCUTETIHIH OakajaBpuaT MKOHE MAarucTpaTypachlHBIH OKY MpOIeCiHe
AJIEKTUBTI KYpPCTap/Ibl €Hr13y TYpaJibl aKTLIEPMEH pacTaIbl.

JluccepTanusiblK 3€pTTEYIiH FHUIBIMU 3epTTeyJepl Keneci OachuibIMIapaa
KOPCETLITEeH:

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. blosipanmkanoB, E.C. AnmacbaeB, M.A. Ayenbek. [Ipumenenne
o0Opa3oBaTelbHOM pPOOOTOTEXHUKM B IeJarorudeckom mpouecce, Cepusd
«Ilenarornueckue Haykum» Series «Pedagogical sciences», Ne2(70), 2021 x.
https://doi.org/10.51889/2021-2.1728-5496.12 [43];

3. Ayembex M.A., CenpkmHa ['.E. «AKT wmonmortiHiHme Oimim Oepy
poOOTOTEXHUKACHI,  (u3uKa  koHe  uWH(POpMaTHKa  KOJIAOOpaIUsAChIHBIH
negarorukanblk  Mymkigmikrepi».  KasHITY  Xa6apmwsickt  «lledacocuxa
EbLILIMOApLLY cepusicol, Ne3(75), 20225¢c.
https://doi.org/10.51889/9653.2022.13.36.015[44];

4. Cenbkuna ['.E., Ayenbex M.A. Ilenarornueckue acrekTbl IpenoJaBaHus
POOOTOTEXHUKHU Ha OCHOBE OHJIAH cumyisitopoB, KasHIIY um. Abas BectHuk
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https://doi.org/10.36681/tused.2022.174/

Cepus «Ilemarormueckue Hayku» No2(74), 2022 . https://doi.org/10.51889/2022-
2.1728-5496.14[45];
5. Ayenbex M.A., blosipanmkanoB K.T., AyendexkoBa b.A. Scientific

Collection Interconf, Ne120 August, 2022, Recent Advances in Global Science,
VILNUS, LITHUANIA, 16-18.08.2022, «lIpumenenue ounaiin- cumyismopos 8
usyuenuu u npenodasanuu oopaszosamenvrou pobomomexuuxuy. (120), 56-62.
Retrieved from https://archive.interconf.center/index.php/conference-
proceeding/article/view/1104[39];

6. Kericy Yuauepcurertid 50 KbUIABIFbIHA apHaiFaH, «bojamak yprarsi:
FBUIBIM MEH OUTIMHIH ToXipuOeci MeH Ooalrarbl» aTThl XaJdbIKapayblK FHIIBIMH-
TOKipuOenik koHpepeHuus Marepuainapsl «Dusmkanel OKbITyga OumiM Oepy
POOOTOTEXHUKACKIH KoJmany», 378 — 382, 2022. [41];

7. Ayenbexk M. A., blobipanmxanoB K.T., AyenoekoBa b.A. Ilcuxomnoro-
NearoruyecKkue  mpoOsieMbl  oOpaszoBarenbHOH — poboTorexHuku. — 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. AyenbekoBa, M. A. AyenOek. MHHOBaIMOHHBIC
TEeXHOJOruu B BbIcmied mmikone. OKy kypanbl— Tamgsikopran K., 2022. — 144 6.
ISBN 978-601-216-791-7,

9. ABTOPJBIK KYKBIKIIEH KOpPFAJaTBIH OOBEKTUIEpre  KYKBIKTAPJIbIH
MEMJIEKETTIK TI3LTIMI€ MONIMETTEPl €HT13y Typajbl KYydliK. ABTOPJBIK KYKBIK
00BEKTICI: FHUIBIMU TYbIHIbI. OOBEKTIHIH aTaybl: FITHHOBAaIIMOHHBIC TEXHOJIOTHHU B
BbIciiel mkone. OKy Kypanbl 2021 xputrsl «31» xentokcan Ne22776;

10. ABTOpJBIK KYKBIKIIEH KOpFaJaTblH OOBEKTUIEpre KYKBIKTAp.IbIH
MEMJICKETTIK TI3LIIMI€ MAIIMETTEp/Il €HT13y Typasbl KyomiK. ABTOPJBIK KYKBIK
oobekTici: DEM-re apnanran Oarmapinama. O0bekTiHiH ataybl: TiR (Training in
robotics) — poOOTOTeXHUKAHBI OKBITYFa apHaJFaH OutiM Oepy matdopmacsl, 2024
KBUTFBI «15» akman Ne42944;

11. ¥ATTBIK MEMJIEKETTIK FBhUIBIMU-TEXHUKAIBIK capantaMa OpTabIFhl,
MemiekeTTik Tipkey Hemipi Ne 0123PKMO0085, mbireic Hemipi Ne3. KobOa
TakpIpblObl: TIR (Training in Robotics) -poOOTOTEXHUKAHBI OKBITYFa apHAJIFaH
MOOMJIB/I KOCHIMIIIACHI.

JAucceprauusiHbIH KYPbLILIMBI. JriccepTaiusi KipicrelieH, ekl TapayiaH,
KOPBITBIH/IbIAAH, TalgadaHbUIFaH ofeOueTTep Ti3iMi MEH KOChIMINIAJapaaH
TYPAJIbI.

Kipicnene MoceneHiH ©3eKTUIIT HET13/AeNe/Il, 3epTTey 00bEKTICi, MaKCaTHhl,

TUINOTE3achl, MIHJAETTEPI MEH OJICTepl AaHBIKTANAIbI, 3EpPTTEY MJICEIECIHIH
13
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HETI31HIe Kapama-KaWlIbUIBIKTAD TYKBIPBIMAANAAbI, JKETEKIIl WJes, FHUIBIMU
KAHAIBIK, TEOPHSUIBIK >KOHE MPAKTUKAJIBIK MAaHBI3IBUIBIFBI AlBUIAJIBI, 9/IICTEP
AHBIKTAJIA]IbI )KOHE KOPFayFa YChIHBUIFAH epexenep KeNnTipiiel.

bipinwi 6enimoe "binim 0epy pOOOTOTEXHUKACBIHBIH THIIOJIOTUSCHIH
3epTTEYIIH TEOPUSIIBIK HEri3Aepi" MoHApaJIbIK AUCKYPCTBIH OOBEKTICI peTiHIe
O11iM Oepy poOOTOTEXHUKACHI TAJIaHIbI.

[Tonapanblk MHTETpaIUsFa JalbIHABIKTBIH TICUXOJIOTHSIIBIK -TIC1ar OTMKaJIBIK,
EpeKIIeTIKTepl, aTan alTKaHIa Kypajgap MEH 9IIiCTep KeIleHl, COHai-aK oKy ic-
OpEKET1 MPOIECIH/IE TICUXUKAIBIK KOPIHICTEP TYPFBICHIHAH ©3CKTUIIT aHBIKTAJIBI.
XKana nepexrep Herizigae Oonamak (Qu3uka xoHe MHPOPMATHUKA MYFaIIMIEPiH
POOOTOTEXHUKAHBI OKBITYFa JAWbIHAY IbIH aJIFbIIIAPTTAPbl AHBIKTAJIIbI.

Exinwi 6enimoe "Mopaynpaik Tocim koHTekcTiHae JKOO-ma OutiMm Oepy
POOOTOTEXHUKACHIH OKBITY OMICTEMECIHIH epeKmiemri" xoba HeriziHme Ooarrax
buszmka jxoHe HHPOpMaTHKAa MyFaaiMJiepiH OuliM Oepy pPoOOTOTEXHHUKACHIH
OKBITYFa OKBITYJIbl YIUBIMIACTHIPY 9/1ICTEMEC] YCHIHBUIFaH.
TaxkipubesiKk-3KCIePUMEHTTIK KYMBIC
3epTTey HOTHXKEJIEpl IKCIEPUMEHTTIK JKOHE KOOANbIK JKYMBICTAPMEH pacTaiabl
KOHE KOJITaHOANIbI 3epTTEeyJIepre *KaHa MePCIeKTUBAIAp alllaIbl.

KOp BITBIHABIAAQ 3epTTey,HiH TCOPUSIIBIK  JKOHC IPAKTHUKAJBIK HQTPI)K@J'I@pi

KUHAKTAJIBIN, TUIOTE3aHbl PACTAUTHIH KOHE KOpPFayFa YCBHIHBUIFAH epeXeNepaiH
JYPBICTBIFBIH JIQJICNACHTIH HEr13r1 YFBIMIAP TY KBbIPhIM/IAJIFaH.
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1. Binim Gepy po00TOTEXHUKACHIH 3ePTTEYAiH TeOPUsJIBIK Herizaepi

1.1. Bimim Oepy poOOTOTeXHMKACHI MOHAPAJBIK JAUCKYPCTHIH O00beKTici
peTinae

Kazipri yakpITTa >XEKeJlereH FhUIBIMU TMOHAEP KOHTEKCTIHJE OUIIMHIH
OeliceH/ll MHTETpalusIChl KOMIIUNIKKE Oenrun KyObUTbICKa aWHamabl. by
MoHApaibIK OUTIMII KaJBIITACTBHIPY MPOOJIEMANIBIK JKOHE JKOOAIBIK TOCUIIEPIiH
KOKETTI CaJlaChlH KEHEHTyre >KOHE TYTACTHIK IMapaJMrMachiH KaJbIITaCThIPYFa
BIKIIAJ €TeTIHAITIHE OaimanpicThl. CTaHIApTTAIFaH OMICTEDP, CTEPEOTUIITIK OHJIay
a3 CypaHbICKa e 0oJia 6acTabl XKoOHE MHHOBAIUSIIBIK OICTEPMEH AIMACTHIPHIJIIBI.
[Tonapaneik >xaHa OUTIMHIH Taiga OomyblHA bIKMaT eTeTiHi Oenrim. CoHbIMEH
Karap, IOHAPAJIBIK, TPAHCHOHIAIK MOHIH TYCIHY eKIYINThI JKOHE KONTereH
aHpIKTamManapaan Typanbl [46]. KemrereH mepekkesnep KENTIpiAreH 3epTrey
KOHTEKCTiHAEe OumiM Oepy poOOTOTEXHUKACHI TOHAPAIBIK JCM  CaHaiIbl,
TEPMUHOJIOTUSIHBI KOJIJIAHYABIH JTYPHICTHIFbIH aHBIKTAY KaXKeT.

"Tpancnonnik" TepMuHiH anram per 1970 Kpuibl SUTLMI HIBEHIIAPUSIIBIK
ncuxosior Piaget Jean [15] konmanran. bys1 TepMHH OeNTiCHIeH aKaIeMHSUIIBIK
MOHJEPJICH ThIC KYOBUIBICTapAbl cunartaipl. O TPaHCIOHMIK TEK IMOHAPAIBIK
KAaTbIHACTAPMEH IIEKTEJIMENI1, KepiciHie OYJI KaThIHACTAP/Abl MOHJEP apachIHaa
KaTaH IIeKapachl3 kahaHabIK Kyiiere opHagacTeipaabl’ aen kepcerenl. OnapabiH
HETI3T1  HJESICBhI-TIOHAPAIBIK  FRUIBIMHBIH 0acka cajlajapblHaH OJICTEp MEH
KaparaiplM TeXHUKaJIapabl "e3apa aiMacy" AereHml OuIgipemi, ajl ToHapasblK
"gmicreMenepaiH (QYHKIMOHAJILI CHUHTE3IH", OJap/blH HETI31HJE MYJIeM >KaHa
3epTTey TYXKbIphIMAAMANAPBIH KYPYAbl KaMTHABL. TpaHCHOHIUIIKTI TYCIHyre
TyOereiini Oackamia ke3kapac 1987 xputbl enrizuiai [S1]. 1994 xwimer (Convento
da Arrabida, Portugal, xapama 1994x.) CIRET OoiiplHIIIa TpaHCHOHTIK I€H
MIOHAPATBIKTRIH apachiHaa TyOereiii aibipMaiibuiblk 0ap. IloHapanblk, onapbiH
nikipiHiie, 0ip FRUIBIMU IMOHHIH 9JIICTEPIH EKIHIINICIHE aybICTBIPYMEH OailJIaHbICTHI.
[Tonapanblk MOHMIK IIEKapaJaH ©TCe €, OHBIH MaKcaTTapbl oMl /i€ TOHINIUIIK
OonbIn Kayila Oepejil, aJl TPAHCHOHAIK, opOip JKEeKe IOHHIH IIeKapachblHaH ThIC.
Bammer, G. [18], Bernstein, J. H. [19], Baveye, P. C. [20], Knapp, C. N. [21],
Lyall, C. [22]; Von Wehrden, H. [23].

VYakpIT eTe Keje OYKUI oNeMIEe MOHAPAIbIK TICULAEPIAIH TEOPHSUIBIK
HEri3/lepi MEH MPaKTHKAJIBIK 1CKE acChIpbUIYbIHA KATBICTBI OipKartap opTypii
Ko3KapacTtap MeEH TYXKbIppIMIaMaiap Kakra maiga Oonngpl.  [loHapanbik
3eprreyiepaeri urepiiey Futures skypHanbiabiH 2004 (36 Tom) kone 2015
KbpUTAApbl (65 TOM) ekl apHailbl CaHbIHAA HaKThl KykartainraH. [likipramacTeiH
OachlHIa €K1 Heri3r1 TYKbIpbiMaama aaMbiasl: Nicolescu TpaHcrpeccuBTi MeKTeOl,
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Thompson Klein [52], [53] xemicti KoH(epeHIMAAA ©3 TYCIHITIHIH HETI3iH
KaJlaFaH HeT131HEeH €ypONalIbIK aBTOpJiap YChIHFAaH MIBEHIAPUSIIBIK (TTOJUIIEHTPIIIK)
mektenn McGregor, S. L. T. [54], Scholz, R. W., & Steiner, G. [55].

MittelstraB, J. [24] ycbiHFaH TOCLT FBUIBIMH JKYHE MEH 3epTTey
TOKIPUOECIHIET] HAKThl MOCEJeJepre »oHE COFaH OalJlaHBICTBI e3repicTepre,
COHBIH IIIIHJIE TOPTINTIK AHAIWTHUKAJIBIK OWJIaydaH FHUIBIMH IPUHIMITED MEH
OMICTEpAIH CHUHTE3IHEH achlll TYCETIH CTaHAApTThl €MeC Oijayra KeIllyre
OarpITTasirad. [loHapanblk 3epTTeysiep CallaChIHIAFbl BIHTBIMAKTACTBIK JKEKE
MOHJIEp MEH TOHJEPre JIeTeH KO3KapacThl ©3TePTETIH FHUIBIMU KYHEHIH TYPaKThI
KaiiTa KYpbhUTybIHA OKeJiel Aen KyTinyae. [[oHapamibik 3epTTeynaepi akaaeMHusIbIK
opra yuiiH pedopma OarmapiaamMachkl peTiHJe KapacTbhlpyra 0ojanbl. TpaHCIOHIK
TOCUIZEPAIH HEri3rl NMPUHLIMOTEPIH CUMATTayFa apHaJIFaH KONTereH YChIHBICTAp
KOHE TIOHAPAIBIK 3epTTeyJep Typaubl xabapaap €Ty YIIiH STaJOHIapabl
KaMTaMachl3 €TETiH OMiCTep MEH OpEeKeTTepre apHajFaH KONTEereH HYCKAYJbIK
Kykarrap Oap, Mbicanbl Defila & Di Giulio [25] eki TOMIBIK omicTeMeNiK
HYCKayJbIK. JlereHMeH, 3epTTeyIIUIepAiH MiKIipiHIIe, KON KOHUI Oeiyal »XoHe
HaKThUIAyJbl KaXET E€TETIH TPaHCHOHAIK TYXKbIpbIMAaMara KaTbhICTbl OlpKaTap
KEeMIIUTIKTEp MEH Macenenep aii e O6ap. [lonik, moHapai bk >KOHE TPAHCHOHIK
apachIHIarbl Oailtanbic HAaKTHI eMmec sxoHe (Maasen, S., & Lieven, O. [56], Brandt,
P. A. [57] xenTereH moHapajiblK 3epTTEYJCpAC TOHEKTI 3epTTeYyIepIiH O0IMaybl
TYCIHIKCI3 OoJbin Kajla Oepemi. [loHapanblK omeOMeTTiH Herisri Oemiri CeHiM/i
OuTiMTe >KoHE JoeNIl mailbiMaay JepekTepine koOipek cenyni yceiHanb! (Burger,
P., & Kamber, R. [58], Pohl, C. [59]). Byn maceneni Popa, F., skoHe T.0. ramsiMaap
anbIkTaliapl [60]. Cbiau monyna ['epMaHUSHBIH FBIIBIMA KOPBIHBIH OYPBIHFBI
npesuaenti Strohschneider, P. [61] moHapaibik 3epTTeyiep ceOemn - canaapibik
TYCiHAIpMenepai OedTapan 13€yMEH XKoHE TYpaKThl 1aMyFa HeMece Oacka casicH
MakKcaTTapra BIKIaJ eTyAiH HOpMaTuBTIK Oarmapein ceiara anael (Miller, T. R.,
Wiek, A., 1.6. [62], Pielke, R. A. (2007) [48]). Ocpuraiimia, moHapaIbIK FHUIBIM
MOHOJIUTTI eMec. byn CoHbIMEH KaTap, FBUIBIMIApABI TyOereisn KaiTa
OarpITTaydbl KakeT ernedai. Kepicinime, mnoHapadblK FBUIBIM 9p  TYpii
MOAYJBJEPAIH CHUHTE31 OONBINT TaOBUIAIbLI, OJApJbIH OpPKAaWCHICHl HAKTHI Oarmap,
byHkmusuiap MeH omictemere we [2]. byn momymbuepnai TpaHchOpMAIUSIIBIK
JTUCKypcTapra OipiKTIpyre 0oJiaJbl )KOHE OChUIAMIIA JKaH-KaKThl CasgcaTThl KYpyFa
MaHBI3bl KOHE TanThipMac yiec kocaabl. Nicolescu, B. [63] toprinTik »xoHe
TPAHCIIOH/IIK TACUIEp KapaMa-Kalilbl emec, O0ipaK OipiH-Oipi TOJBIKTHIPAIbI JIET
CaHaMbI.

TpaHCoOHIIK TOCUT CUAKTHI, TOHAPAJBIK TOCUIIIH A€ 9pTYPIl TYCIHIIpMeTepl
O0ap [49]. Jacobs H.H. xome J.H. Borland [50] Oenrim 6ip TaKbIPBIITHI,
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npobiieMaHbl HeMece KYOBUIBICTBI KapacThlpy YIIIH OipHelle FhUIBIMU TOHHIH
olicTeMeCl MEH TEPMHHOJOTHUACHIH KAMTHUTBIH OUTIM Typl pETiHAE TYCIHEIl.
Mupckuit 3. M. [64] mnoHapaiblK ©3apa OPEKETTECYIl  FhUIBIMAAPIbI
WMHTErpalusiiay KoHe capajiay MpoleciHAe TOPTINTIK OUTIM Kyilenepl apachiHAarbl
KaTbIHAC pETIHJE, COHJal-aKk Oip OOBEKTIHI 3EpPTTEUTIH op TypJl Ccanaaarsl
FAJIBIMIAP/IBIH YKBIMJIBIK KYMBIC (popmasiapsl petinae Tycinaipeni (6.518-6er). I'.
M. Tynuunuckuit [65] mpobiiemanappl KOrAa, MENTyIiH TICUIIESPIHAS, TCOPUSITBIK
acrmekTiiepaeri OalymaHbICTapAbl aHBIKTay/Aa, KaHa TOHIAEPAl KaJIbINTACThIpya
TIOHAPaNBIK KOPIHICTI aHBIKTAKIbI.

JIpicak U. B. [49] moHapasnblK KaTbIHACTBHIH €Ki HETi3r1 TOCUTIH aHBIKTANIbI.
bipinwioen, eki Hemece OJaH Ja Kell FhUILIMU TOHIEPAIH ©3apa OpeKeTTecyl
peTiHAe, oNap/blH SPKANCHICHIHBIH ©31H/IK IMOHI, TEPMUHOJOTHUSICH )KOHE 3epPTTey
omictepi Oap. FEkimwioen, FHUIBIMUA TIOHIAEP 3€pPTTEMEHTIH OLIiM canamapbiH
aHpIKTay Keszneneni. Ochuiaiina, oJapAblH apachlHAa, MOHACPIAIH TYHICKEH
XKepiHae, OMICTep/l, TEepPMHUHIEpAl OIpIKTIpyre AalblH IMOHAEPJACH KaObuiaamn
aJlaThIH KaHAchl Maia 601ysl MyMKiH. Mpicanbl, 613 poOomnenarorukansl 0emin
KOpCeTy YVIIIH pOOOICHUXOJIOTUS MeH pobOoduiiocodusira YKCACThIFbl OOMBIHIIA
yChIHBIC kacaabik[40]. OpTypii TOpTINTIK cajajap apachbHIarbl OPTAKTHIKTHI
AHBIKTAyMEH OAalJIaHBICTBl TIOHAPAIBIK MAaHBI3Abl APTHIKIIBUIBIK WHTETPATUBTI
TEHJICHIUSIap/IbIH KOPiHIC O0JIbIN TaObUIA LI, OAICTEMENIK ACHT e e TOHAPATBIK,
KaHa TIOHAPAIBIK Kypajijap S>KUBIHTBIFBIH Kypa OTBHIPBIN, OUTIMHIH Oacka
cayiasapbiHa O1p MOHTE TOH 9MIICTEP/l KOJIJaHyFa MYMKIHIIK Oepe/l.

OJIeTTe, 3epTTeY TAKBIPHIObI THIM KYP/EIl KoHe Macelie Oenriial 01p FhUIbIMU
MOH YHIIH KeJjieMJl OoJiFaH JKarjaiija MoHapallblK 3epTTeysiep >KYprizuienl.
OpTYp/al  TOPTINTIK cajajiap apachblHAAFbl  OalJaHBICTApJbl  AHBIKTayMEH
0ailJIaHBICTHI TTOHAPAITBIK KATBIHACTAPIBIH MAHbBI3bl APTHIKIIBUIBIFBI MHTETPATHUBTI
TEHICHIMSIAp/IbIH KOpiHicl OOJBIN TaObUIaIbl. 3epTTEyre MoHaApaIbIK KO3KAPaCThI
KOJJIAHYABIH Cajiaphl KaJIBINTACKaH CTEPEOTUIITEPACH, HOPMaJap/laH >KoHE
3epTTEy IOCTYPJEPIHEH MIEKTCH THIC IIBIFYbl MYMKIH. OICTEMENIK ICHTe e
MIOHAPATIBIK MaHBI3/Ibl, OUTKEHI OJI daHa MOHAPAIBIK Kypajgap >KUBIHTHIFBIH Kypa
OTBIPBIN, OUTIMHIH Oacka cajajapblHia Olp TIOHre TOH OAICTEpal KOJJIaHyFa
MYMKIHJIK Oepeni. [loHapanblk 3epTTEyliH MaHbBI3Abl CHUIATTAMaChl OHBIH
npoOsieManbIK OarmapiaaHybl OOJbINT TaOBUIAIBI, OYJI KEKE MOHJEPAIH TOFBICHIH]IA
TyOereim jkaHa OUTIMHIH Taiia OonybiHa okeneai. COHBIMEH KaTtap, MoHISPIiH
©3/1epl MYHJIail UHTErpaLMsIIaH KEeHIH eMIp CYpPYIH TOKTATIAWJbl, TEK 3epTTEY/IH
»KaHa TPUHIIUIITEPIMEH TOIBIKTHIPBIIA b

CoHbIMeH, MOHAPAIBIK 3€PTTEY >KOOATAPBIHBIH CAlachlH XKaKcapTy (GaKTOPHI
0orna amanpl XKoHE XKaHa OUTIM amynasl KublHAaTanbl. [loHapanblK 3epTTeynepiH
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apTHIKIIBUTLIKTAPI TTOHAPAJBIK YKBIMAAD JKYMBICBIHBIH HAKThl TMPUHITATITEPIH
KOHE OFaH KIPeTIH FalbIMIAp/AbIH J>KayalKepUIUTIK —cajlajlapblH  aHBIKTaYy,
TEPMUHOJIOTUSIHBI ChIHU KOJJaHy, OUTIMHIH IIbIHAWBI CHHTE31H KY3€re achlpyfa
MYMKIHAIK O€peTiH TUIM/II 9AICHAMaHBbI 31pJiey *KoHE KOJJIaHy >KarJaiblHAa FaHa
KYy3€ere achlpbllybl MYMKiH. bi37iH OakbuiaybIMbI3 OOMBIHILIA MOHAPANIBIK callara
OimiM Oepy poOOTOTEXHUKACBIH aHBIKTAy Aypbic. ATtam etkenaei, Mittelstral, J.
[24] ic xy3iHAe TpaHCHOHIIK TEH MoHApaNbIK colkecTeHmipenai. O MoHApaIbIK
CO3/1H MaFblHACBIHJA TIOHJIEp apachlHlla €MeC, MOHJIK Keaepruiepal KeHeal Jer
caHaiiapl. [ToHapasbiK, OHBIH KO3Kapachl OOMBIHIIA, 1C )KY31HIE TPAHCTIOHIIK.

binim Gepy poOOTOTEXHUKACHIHBIH TOHAPAJBIK CHMAThl  HETI31HEH
npoOJeMabIK KoHE >KOOalbIK OardapiiaHy >KOHE e3apa OalbIThUIFaH OipkaTap
KEKe TIOHJEPMEH MHTerpalus TyprbicbiHaH 3eprrenenl. CoHBIMEH Katap,
XAIIBIKAPAIBIK ~ FBUIBIMU  JICPEKKO3IEP JOJCNACTCHIeH, OJI TCUXOJOTHSIIBIK -
MeJaroruKaibIK JUCKYPCTHIH CYpaHbICKa He OOBeKTicl OoJbIm Kaida Oepel.
Margot, K. C. & Kettler, T. [66] xyprisres STEM 0inim Oepy MyraaiMaepiHiH
Tikenel KaOwpumaybiHa apHanFad 2000 sxeurman 2016 skpurra ASHIHTT aFbUIIIBIH
TUTIHJIET] MIUPUKAIBIK MakKajajiapra >KyWell IOy OKBITYbIH IeIarorukaibikK
OMICTEPIH KETUIAIPY, OKY KOCHAPbIHAAFbl MOCENENep Al ey KoHE MoHapasbIK
TOCUITe HETI3[CNIeH OKBITY KaXKETTUINIMEH OalIaHbICThl YKcac Macemenepal
anbIkTanbl. STEM-0iniM Oepy menarorvkaiblK TYPFbIAAH TYJIFara OarbITTalFaH
OKBITYFa KOIIy/Al Tajam eTedli, mpobieManapasiH Oipi, OutiM Oepy mporieciHe
TUIMJII €HTI3y YIIH KaKETTI PeCcypCTapAblH KETICHEYIIUIri O0NbI TaObLIaabl.
Kapacteippuiran aBTOpiap JKeke TIKipiepre ciaremMe kacaijapl. MYyMKiH
cebenTepaiy  Oipi —  TMOHAIK  cajlafilaFbl  OKBITYIIBUIAP  apachIHIaFbl
BIHTBIMAKTACTBIKTBIH JxkeTKimikcizairi (Al Salami, M. K. [67]. Tarsr 6ip 3eprreymae
MyFamiMIep DOHApaNbIK OKBITyFa KeIAepri KeNTipyl MYMKIH Jel CaHaWThIH
JKocmapiay jkoHe Ma3MyH craHaaprrapbin aran etTi (Herro et al., [68]). Onap
BIHTBIMAKTACTHIK TEH TEXHOJIOTHUS MOHAPAIBIK OKBITY YIIIIH MAaHBI3bI OOJAbI JET
canaiiiel. STEM (El-Deghaidy, H., [69]) TepT noHHIH OipiKKEHIIKTEH, TOHAPAJIBIK
KOHIEMIUACH JKEKE OKBITYIIbUIAp VIIIH KUBIHABIK TYFbI3AbL. [loHapasbik
unterpaiuss STEM-ne OipHemie OKBITYIIBI PETIHIAE KbI3MET €TeTiH Oip
OKBITYIIBIHBIH POJIIH €19ylp KUbIHIATaThIHBI CO3C13 XoHE Oys1 Myfranimzaep Oacka
MOHJIEpMEH  OlmiM  Oepy  poOOTOTEXHUKACBIMEH  YIUJIECKEHJe  OChIHJal
KUBIHJBIKTapFa Tall Ooyajabl JereH KOPBITBIHABIFA Keidl. bimm  Oepy
POOOTOTEXHUKACHI TEXHOJIOTUSIIAphI JKapaThlUibicTany, HH(popMaTuka xoHe STEM
MIOHJIEPIH OKBITY YIIIH OPTYPJl TOCUIAEpPMEH KOoJAaHbUIaAbl. by onak yiiecimi,
oiTKeH1 OimiM Oepy poOOTOTEXHHMKACHI MHKEHEepus, MHPOpPMATHKa, MaTeMaTHKa
XKoHe (u3uKara HeriznenreH. bimim 0epy poOOTOTEXHHMKACKI, POOOTTAPABl HAKTHI
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naijanany CHUsSKTHI, Koramra OarbiTTanmraH (Akgiindiiz, D., [70]). Kaiita naspnay
eMec, MyFajiMJIep/ll Jaspiay OarjgapiaMachl asiChlH/Ia MEKTENKe JACHIHT1 O1l1iM
O0epy pOOOTOTEXHUKAChl MYFaIIMJEpPiHE KATBICTBl ~aCCOLIMATUBTI  3EPTTEY
kapacteipeutyma(Tsai et al., [71]).

XKeke xaxkcapTynap €pikTI MYFalIMAEPMEH ChIHAJNJbI, OUTKEHI HOTHXKEJEp
uHpOpMaTHKa MEH POOOTOTEXHUKAHBIH WHTErPAllMSIIBIK MOJENIH YCTaHFaH
MyFajgimaepre xanmbiuiama xkacaneiaael (EI-Hamamsy, L., [28]). Kasipri koramua
Oacraysii 011iM Oepy MEH MyFamiMAepl Jaspiayaa 011iM 0epy MHHOBALMSIIAPbIH
€HT13y/I1H MaHBI3IBUILIFBI MeH KakeTTiniriH Forbes, C. T. [72], connaii-ak Lucero,
M., [73] aran etexi, Kim, C. [74] xone Daniela, L., & Lytras, M. D. [75] epeke
KOKETTUTIKTepl Oap CTyAeHTTep YIIiH Ou1iM Oepy poOOTOTEXHUKACBHIHBIH OH
dakTopnapel artan ertuieni. Maguth, B. M., 2012 [12] opra wekren
OKYUIBLIAPbIHBIH O11iM Oepy pOoOOTOTEXHUKAChIHA KATBICYbIH >koHe OHbIH STEM-
MeH OailllaHbICBIH CUIIATTalIbl. OPTYPJIl jKaC CaHATTaphl MEH KAXETTUIIKTEPl Oap
KOITEreH MocelieJIEpPMEH KOl BEKTOPJIbl KaThIHACTAp Jla KapacThIpbuIaasl. Hamner,
E. [76], Miller, D. P. & Nourbakhsh, I. [12], Greka Dufranc, I. M. [77]
pOOOTTAapBI OKBITY MEH MOTHBAIMSHBI JKAKCAPTy KYpajabl PETIiHIAE KOJIAHYIBI
atan eteni. JIMCKypCThIH JKEKeJIeTeH MepPCIeKTUBAIBIK BEKTOPhI MEKTEIKE JEHIHT1
OiriM  Oepy poOOOTOTEXHHUKACHIH OKYFa KE3€H-KE3CHIMEH JalbIHJIay OOJIbII
taObutaner, El-Hamamsy, L., [28] STEM 6imim 0Oepy poOOTOTEXHHUKACHI
caJlaChIHIaFbl BIHTBIMAKTACTBIK YIIIH €H JKaKChl HYCKa emec jen caHaiabl. Onap
OutiMm Oepy pOOOTOTEXHHMKACHIH €CEITey, OWjay JaF/bUIapblH YHUPETy Kypasibl
peTiHle maijanaHy Typalibl 3epTTeysieplil Oakbuiay apKbUIbl ©3 THUIOTe3aJIapbliH
nonenaenai, onmap STEM-re kaparanma THIMIOIpeK Jen caHaiiabsl. Onap OHBI
nH(pOpMaTHKa YFBIMIIAPBIH OKBITY KYpalibl peTiHne mainananansl Magnenat, S.,
[78]. ConpiMeH KaTap, aBTOpiIap MEMIICKSTTEPIIH OCBHIHIAM WHTErpaIlis MCH OHBI
CHri3yre KbI3BIFYIIBUIBIFbIHA Ha3ap ayaapazasl Balanskat A. & Engelhardt K. [79].
Onap wHpOpMATHKA XKOHE POOOTOTEXHMKA OOWBIHIIA OKY OaraapiamMaiapbIHBIH
OipikkeH pedopmacel uMHPOpMaTHKa OOWBIHIIA OKy OaFmapiiaMachbIHBIH
MakcaTTapblHa COMKECTIIl FaHa €MeC, COHbIMEH Karap, Y3aK Mep3iMal
nepcrnekTuBanga pecMu OumiMmre STEM-re KaThICThI ic-1Iapaiapibl €Hr13yre bIKIaml
€Tyl MYMKIH JIeTl caHaiJpl. AWTa KeTy Kepek, Oys 3epTrey OacTayblll ChIHBII
MYFaJIIMJIEpIHE apHAJFaH €Kl XKBUILABIK Y3A1KCI13 KociOu Aamy OariapiiaMachblHbIH
(CPD) wHoTmxkenepiH Tallaapl, aja 3epTTeyJepliH Kemmulri OumM Oepy
POOOTOTEXHUKACHIHBIH JKYMBICBIHBIH ~OCHpecMHU >KaFJalIapblH CHUIATTayMEH
LIEKTEIIE].

TankplmaHaTeIH MoceneNnepaiy Oipi-OHbl pecMu OuriMre OIpIKTIpy YIIiH
kypec (Benitti, F. B. V., & Spolaér, N. [80]; Eguchi, A. [81]; Negrini, L., [82]).
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bipueme 3eprreymiiyiep OHBIH OefipecMU JKYMBICBIHAH ©TY YIIIH  OKY
OarapiamMaapbiH pegopManayIblH MaHbI3AbUIBIFBl TYPaJibl KOPBITHIH/BIFA KEIII.
byn pedopma naspranran MyragiMIEp/IiH KOJ JKETIMJIUIITN MEH >KETICIEYIILTITH
KOIOFa BIKNAN eTeAl. ABTOPJApAbIH MiKipiHIIE, OUTIM Oepy poOOTOTEXHHKACHIH
pEeCMHU KOHTEKCTKE EHII3yre Keaepri KeNTIPeTiH cedenTep >KOorapbl UIbIFbIHAAP
ooneinm TaObutanbl (Wallace, M. L. & Freitas, W. M., [83]). Myranimaepre
TEXHOJIOTHSIUIBIK pecypcTapibl Malgananyabl yipery kaxkerrimiri (Mester, G.,
[84]), crynentrepnmin tmdpneik Kysbipertimiri  (Nufiez, A. J. [85]) sxome
MYFaTIMHIH II€IaroruKajiblK JaibIHIBIFBIHBIH KakerTimri (Sanchez, E., [86])
OOWBIHIIIA MIBIFBIHAP/IBI aTayFa 00abl. biiM O0epy TYpFrbICEIHAH POOOTOTEXHUKA
MEKTEINKe JEHIHI1 >KOHE MeKTenTeri OuIiM Oepy MNpoIeciH KOJJaaiabl >KoHE
KETUIIAIpEeal, HOTHXKECIHJE pecMHM KOHTEKCTKE aybicybl Kepek. Kernrerexn
3epTTEYyHIIEp POOOTTAPABIH YBOIIOIUACHIHA KATHICTHI ATUKAJIBIK )KOHE QJICYMETTIK
Macemienepii ey YIIiH ToKIpuOenrijaepre YChIHbICTap Oepy KaKETTUIrH aramn
orti (Malinverni, L., [87]; Riek, L. D., & Howard, D. [88], Sullins, J. P. [89],
Zawieska, K., [90]). binim 6epy poOOTOTEXHHUKACHI 9JICYMETTIK OpTajia KoJIIaHyFa
00JaThIH pecypcTapabl TYABIPAThIH (PYHKITMOHANIBI OKBITYABI BIHTATAHIBIPAITBI
(Gorjup, G., & Liarokapis, M. [91]). bimim Oepy poOOTOTEXHHUKACBIMEH
WHTErpalsjiaHFaH TOHJIEp MICHOEpIH KEHEHTYMEH KaTap, *OOaJbIK OKBITYIAbIH
neAarorukanblK OICTEpPIHIH apKACBIHAA OKYIIbUIAPABIH JepOecTiK JaFabuiapbl
(Caballero-Gonzalez, Y. A., [92]), npoOiemanapapl IICHy JaFabUiapbl JaMHJIbI
(Lopez-Belmonte, J., et al. 2021 [93], Zhong, B.C., [94]).

bizaiH 3epTTey KOChIMINIA akKmapar alyAblH JQJIEIJACHTeH oJiCTepiH
KOJJIaHyFa JKOHE OChI JKaHa J>KaHAJIBIKTapJbl Oap OUNIMHIH JoHEKTI MacCHBIHE
O1piKkTIpyre OarbITTANIFaH. Ocpinaiiiia, KOFaM HaKThI Macenenep OoubIHIIA
aKmaparThl HAKTHLIAY XXKOHE KYyHenl OUNIMHIH Kasipri JACHreiiMeH TaHbICy YIIiH
KakeTTl OutniM ananbl. KyOBUIBICTBIH OpPTYPJIl aCMEKTUIEPIH OJIapAbIH >KYHUEIIK
@3apa OPEKETTEeCYIHJe CUNATTAUTHIH KOHE TATAAMTHIH OUTIM OnapAblH OlpTyTac
KaTblHACTapbIiHAa TyciHmipiieai. Ocpuiaiina, KYHeTiK OUTIM Ce3Ci3 MoHapajbiK
0oJbIll  TaObUIAJBI, SIFHM OJ OlpHEIEe TMOHJEP CallaCblH KAMTHUTBIH JKOHE
OIpIKTIpeTiH KapbhIM-KaThIHAC YITLIEpIH aHbIKTayra OarbiTTanran [2]. JKyitemimzik
MOHApAIBIK  OOJIBIN  TAaOBUIATHIHABIFBIHA CYHEHE OTBIpbIN, OI3[IH JKarjaiina
MOJYJIbJIIK TOCUT MOHJI TEPEH 3epTTeyre OarbITTalFaH >KYMENIK TOCUT MPUHIIUIMIL
peTiHAEe KapacThIPBUIATHIHABIFBIH eckepemi3. CoHBIMEH Karap, OHBIH Oacka
TOCIIIEp KOHTEKCTIHIEC OpBIHABUIBIFBIH aTalm OTKeH J>XoH. HaKThl FhUIBIMHU
JeHrel e TyJIFara OarbITTaIFaH, MOHAIK-OPTAJIBIKTAaHABIPBLUIFaH, OCJICEH ITIK XKOHE
nearorukanbiy 0acka Tocuiiepl Kommanbliael. ExiHIN KarblHaH, 0acka 3aMaHayH
TocUIIepAiH OONybl aHBIKTaMalapAbl KOJJIAHYABIH JYPBICTBIFBIH Tajam eTel.
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NHHOBAIUSITBIK TOCUIAEPIH Oipl, MBICAIBI, MHTETPATHBTI-MOAYABIIK Toci1. OHBIH
0acka TeXHOJIOTHsIIapaH albIpMaIIbUIBIFBI — OKBITYJBIH Ma3MYHBI aKmapar OaHki
KOHE OHBI UTEPY OOMBIHIIIA SICTEMENIK HYCKAYJIBIK PETIH/IE OPEKET €TETIH TOJBIK,
TOyeJICi3 KEHmICHIIK-MOAYJIbIAep peTiHae ycbiHbUraH [95]. Omap crymeHTTIH op
cabakka caHaJbl TYpJE ©31H-031 JallbIHAay/IbIH THUICT1 ICHT€HiH KaMTaMachl3 €Te/Il.
MyH1a MyFajiM MEH CTYACHT apachIHJaFbl Tee-TEeHIIK CYObEKTUIIK KaTbIHACTAP
cakKTajaJbl, OUTKCHI OKBITYIIIBI CTYJACHTTEPAIH TalChIpMalapblH OPBIHIAY KE31HC
KeHecIn pesiH artkapansl [96]. MHTerpanusianraH oKy Kocmapbl OimiM Oepy
Ma3MYHBIHBIH MOJEIl OOJBIN TaOBLIaAbl KOHE O1iM Oepy OJIOKTaphIHAH TYPAIIbI
(TyMaHHUTApPIBIK, JKapaThUIBICTAHY, JKaIMbl TEXHUKAIBIK >KOHE apHaiibel). byn
TOCUIIH apTHIKIIBUIBIKTAPBIHBIH KAaTapblHA KYPCTBIH KYPBUIBIMBI MEH OHbBIH
Ma3MYHBIH aHBIKTAyJaFbl KYHEIUTK, 9p MOAYJb IIIIHAE OKY MPOIECIHIH OapibIK
TYpJAEpIH OHICTEeMENiK TYpPFbIIaH JypbIiC YHWJIECTIpyll KamTamachl3 €Ty,
KYPBUIBIMHBIH ~HMKEMJIUIIT1, CTYACHTTEpAIH OLIIM anyblH THIMII Oakpliay,
OKBITYIIBIHBIH FHUIBIMU-9ICTEMENIK >KYMBICHIHBIH MEPCIEKTUBAIBIK OAaFbITTapbIH
aHBIKTAY XKaTaabl. KypCThIH Ma3MYHBIH KOHE OHBIH OKBITY MOAYJBIEPIH KyHem
Tanaay kadeapaHblH 3epTXaHalbIK 0a3aChbIHBIH OJICTEMENIK KaMTaMachl3 €TLIyi
MeH kai-kydiH, JKOO-HBIH KOMIIBIOTEPJIIK TEXHOJIOTHSIAD —CalachIHAAFbl
MYMKIHIIKTEPIH, COHJAai-aK oJICYMETTIK TallChIPBICTHIH KaXKETTUTIKTEPIH eCcKepe
OTBIPBIT XKYpri3inyi Tuic [97].

MoaynbaiK-UHTErpaTUBTI TACUI OKY MPOIECIHIH OOBEKTHUBTI KaXETTI €Ki
JKarblHBIH OaJlaHChIHA  BIKMAJ €Tel — JOCTYPJl OKYy IoHAEpl IIeHOepiHje,
MOAYJIBJIEP KYPaMbIH/Ia apHAbl MAJIIMETTEP/Il 3epeeyal MOFbIPIaHABIPY KOHE
3epTTey, KOHCTPYKTOPJIBIK KOHE OKY KBI3METIH BIHTAJIAHIBIPYFa OaFbITTAJIFaH
cabakrapga Oimimai Tyractai uHTerparusuiay [97]. CoHbiMeH Karap, aKbUIIbI
OutiM Oepyni KOJMAWTHIH aKHapaTThIK TEXHOJOTHSIAPABIH YHEMI ©cCil Keje
KaTKaH Oa3zackl MOAYJbIIK TocuiMeH Karap Smart Education Framework
o3ipieyre, coHpai-ak (QpelMBOpPKKE HETI3[eNreH cMapT OuriM Oepy Iu3aitHbIH
acayra MYMKIHIIK Oepeni. Omap Oenrim Gip KypcThl HEMece IopiCTepl d3ipiey
YIIIH KYPBUIBIM/IBI JKOHE JTU3alH TOCUTIH Kajlail Mmaijgalany KepeKTITIH KepCeTeIl.
MyHail o3ipiieMeNep/iiH HOTHXKeIepl cMapT OuIiM Oepy TYKBIPhIMIaMaChIHbIH
Ka3ipri yakbITTa OpBIHIBI €KeHiH pacraiasl [98]. AkpUIIel OlTIM  OepymiH
aHBIKTAMachl - "IUQPIBIK Ioyipleri okbITy TyXbIpeiMaamace!" (Zhu et al., [99]
Bajaj, R., & Sharma, V. [100]) uaTemiekTyanapl Oi1iM — Ke3-KEJITeH JKePe JKIHE
KE3-KEJIreH YaKbITTa >KEKE OKBITYJIbl KaMTaMachl3 €Ty. AKbUIAbI Ou1iM Oepy YILiH
KeWIe KOJMAaHBLIAThIH aKbUIIbI OKY OpPTachl — MEJarorMKaHbIH, TEXHOJIOTHSHBIH
TUIMJII JKOHE THUIMII e3apa OpEKETTECYIH MKOHE OJIAPABIH OKY MpOIeCTepiH
KaKcapTy YIIH OIpirylH KaMTHTBIH OUTiM Oepy KyHelepiHiH j>KaHa TOJIKBIHBI
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[101]. Xambikapansik ctanmaprray YUbIMBIHBIH (ISO) "okbITy, Oimim Oepy xoHE
OKBITY YIIIH aKMapaTThIK TEXHOJOTUsJIap" CTaHAapTTapbIH 31pJieyal Koijaay YIIiH
To0b1 Oap (ISO/IEC JTC 1/SC 36), TtonThiH Tikeneu xkayankepmuiirimen 40
CTaHJApT 93IpJCHAl KoHE OJaH Ja kem craHaaprrap a3ipienyne (International
Standardization [102]). XanblkapadblK WHTECIUICKTYaJIBI OKBITY —OpTaJiaphbl
KaYbIMJIACTBIFbI CUSIKTHI XaJIbIKAPAIBIK KaybIMIACTHIKTAp OKY OPTACHIHBIH JaMYbIH
Koyinay yimis Kypsiiansl (http://iasle.net/).

Ocpunaiinna, >KEKENEeHIIPUIreH OKBITY apKbLIbl THIMAIPEK OKBITYFa KOJ
xKeTkizyre Oomanbl. COHFBI KBUIIAPHI aalTUBTI OKBITY KYHENIepiH 3epTreyre
KoOIpeKk KeHin OemiHal. XamblKapaidblK WHTEIUICKTYAIIbl OKBITY OpTaJiaphl
KaYbIMJIACTBIFBIHBIH MOJIMETTepl OOMBIHILA, WHTEJUIEKTYalAbl OKBITY OpPTaChl
aJanTUBTI TEXHOJIOTHUSHBI KOJJAHFaHJA HEMece TYCIHY MEH ©OHIMJIUIIKTI
KaKCapTaThlH WMHHOBAIMSUTBIK ~ (DYHKIMsUIAp MEH MYMKIHIIKTEpAl KOCKaHJa
aKkbUIIbl Jen  caHayra Oomanbl. COHBIMEH KaTap, HMHTEIUICKTYalbl OuIiM
MYMKIHJIT — [IeKTeYJIl JKaHIapAbl OKBITY MEH JKeKe OKBITYABIH JKaHa
myMKiHIikTepin yeerHaael (El Janati et al., [103], Bajaj, R., & Sharma, V. [100]
MHTEJUIEKTYalAbl OUTIM Oepy/ie aJanTUBTI OKBITYAbIH MaHBI3JbUIBIFBIH aTal OTill,
aKbUIZIBI OLTIM Oepy TYXKbIphIMAaMachiH YChIHBL. OnapablH MiKipiHiie, OerdiMaerny
Ka3ipri OutiM Oepy OpTachIHBIH Ka)KETTUIIr OOJBINT TaOblLIaabl. AJANTUBTI OLTIM
Oepy OKYyMelepiHIH MaKcaThl-OKYIIbLIApJAbIH OuLTiIM  Oepy Ma3MyHbl MEH
TpaekTopusiapsiH Oeriimaey. Onap CTyneHTTep OYITTaFbl BUPTYaAJIbl MYFaliIMMEH
©3apa OPEKETTECETIH KYPBUIBIMIBI YCHIHABI JKOHE OPTYPJl OKBITY TEOPHsUIaphI
HETI31HJe JKacaHIbl WHTCIUICKT TEXHOJOTHACHIH KOJIJaHA OTBIPBIN, KYHe
KEKENEHAIPUITeH Ma3MyH MEH OKY JKOJJapblH »kacainpl. DpeilMBOpK Kem
JICHTCIMIII apXUTEKTypana caiubiaFad. OKBITYIBIH >KaHa HeEMece >KeTUIIpUIreH
omictepi "akpuiabl" OUTiM OepymdiH Heri3i O6ombin Tabbutanbl. CHIPTKBI ACHTEUIIED
3UATKEPJIK OUTIM Oepyjli »Ky3ere achIpylblH HETri3ri JeHreuin kommaiasl. 2018
xpuFbl  AKIID - Keirait Smart Education koH(pepeHIMICHIHIA KB
TaKbIPBITApAbIH Oipi — O11IM Oepy KYpBUIBIMBIH €3repTy Oonabl. byn esrepicrep
KaHa TEXHOJIOTHSIApbl, KaHa TNEeAaroruKajblK TOCIIAEpAl >KOHE JKaHa OKY
KEHICTIKTepl MEH OpBIHAaphIH OipikTipyai KamTrabl Spector, J. M. [104].

byn ’xaHa HeMece JXETUINIPUINEH OKBITY OHICTEPIHE KEKEJICHIIPLUIreH
OKBITY, HHBEPTTENTCH OKBITY, apajlac OKBITY, TeHMU(UKAIIS, HAKTHI JKaFqaiiapra
HET13/IeNITeH OKBITY oHE T.0. CHSAKTBI Tocuuaep Kipeai. bimim Oepy opracbiHia
HAKThl AaKNApaTTbIK TEXHOJOTUSHBIH Ooiybl, OUTIM Oepy mnapagurMachlHbIH
e3repyiHe okenMeni. AKbulIbl OU1iM Oepy mIEeHOEPIHAET! TEXHOJIOTUIAP TOJBIK
emec. KyH caiblH ’KaHa TexXHoOJOrMsulap »kacaimyaa. [osorpamma »xacay
TEXHOJOTUACH — Oy OuTiM Oepyae KEeHIHEH KOJAAHBLIATHIH TMEPCIEKTUBAIIBIK
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TEXHOJIOTHS, OHbI BUPTYaJJbl HEMECE KEHEUTIITCH MIBIHIBIK TEXHOJOTHSICHIHBIH
Oeniri petiHAe KapacTelpyra Oojansl. Tammgay HOTHXKeNIepl OOMBIHINA aKbUIIBI
OutiM Oepy XKyieciH KaxerTi OuniM Oepy THIMIUIITIHE KOJI JKETKI3y YIIiH
e3repryre, )kaHapTyFa HeMece KailTa sxobanayra 0osassl. JKyleHiH KOJITaHbICTaFbI
KOMITOHEHTTEPIH JKaKChl OallaMajJapMEH aybICTBIpyFa HEMECE TEXHOIOTHSIIBIK
KETICTIKTEPMEH JKakcapTyra Oonazbsl. Mpicanbl, oOcChbIHAAM Kydenepaid Oipi
TaHIaJFaH KUIT ce3nep Herisinme okymbira Wikibooks, YouTube, Twitter, i3aey
XKy#enepl CHSIKTBI OpPTYPJIl HMHTEPHET-pecypcTapAaH JKUHAJIFaH KOl  KbIPJIbI
akmapaTtel  ychiHaabl  [105].  Kyiie HerisineH OimiMm  Oepy  Ma3MyHBIH
WHTEJUIEKTYaJIbl KOI KBIPJIBI KYpacThIPYIIbl 0okl Tabbutanbl. CoHmaii-ak OutiM
Oepy MacesenepiHe eMeC, KOMIIBIOTEPIIK HHKEHEpUsiFa KaThICThl Mocelesepre
apHajFaH opTypJi 3eprreynep 0ap. Meicansi, Shapsough, S., & Zualkernan, 1. A.
[106] Oapnblk skepie KOHTEKCTKE TOYeNi OKBITY YIIiH HHTEpHET HeTi3iHJeri
KYHeH1 a3ipiaeai. AKbULIBI O11iM Oepy KYPBUIBIMBI aKbUIILI O1711M Oepy KylhenepiHn
*o0aayra HyCKayJbIK OoJia anajbl. KypeUlbiM OKBITY HOTHOKENIEpiHE KOJI JKETKI3Y
YIIiH TeJaroruKaiblK TOCUIIl JKOHE aKMapaTThIK TEXHOJIOTHSIIAPABIH KENliCUITeH
YKUBIHTBIFBIH YPBIC NaiilaJlaHy YIIIH Heri3 Kypyfa OarbITTaJFaH.

EDUCAUSE [107] Horizon Report Teaching and Learning Edition okpITy
MEH OKYJbl UITepIIETyIeT1 MaHbI3bUIbIFbIHA OalIaHBICTHI HET13T1 TEXHOJOTHUsIap
MEH SJICTEePAiH TI3IMIH KaMTHAbL. by HETri3ri TeXHOJIOTUsIap MEH TaKipubdenep
’KacaH/Ibl UHTEJUIEKT, apayiac KoHe TMOPHUITI KypC YATUIEpl, OKBITY aHAJTUTHKACHI,
MUKpOcepTU(DUKAIKs, alllbIK O17TiM Oepy pecypcTaphl KoHE caraibl OHJIAWH OKBITY
0ombInT TaObUIAABL. JKacaHIIbl MHTEIICKT TMEH OKBITY aHAJMTHUKACBIH TEXHOJIOTHS
Jen caHayra Oonajibl, al KaJFaHBIHBIH OopiH ToxipubOe jenm caHayra OOJajibl.
Ocsinaiiia, KaHa TEXHOJOTHSJIAP €HTI3UITeH CailblH, oJlap aKpUIALI OLTIM Oepyi
UIrepiieTyieri peiHe Kapaidl ©3 OpHBIH ajaibl. JKOHOMUKAIBIK BIHTHBIMAKTACTHIK
xoHe namy yiubIMbIHBIH (OBIAY) bimiMm Oepyai 3eprrey xoHe OuliM Oepy
optanbirbl (CERI) myramimvuaepain AKT-HBI KomgaHybl CTYIEHTTEPre *XYMBICKA
KEeITeH Ke3/le KAKET TEXHUKAIBIK JaFabUIapAaH >KAl apTTa Kajlamgsl el
momimaeiai [108]. Bimim OGepy »xyiienepi men AKT apacblHga KapKbIH MCH
JTMHAMHU3M TYPFBICBIHAH TaOUFH COMKecCI3aik Oap.

TanbIMIBIK  ic-opekeTTiH op Ke3eHiHae, AKT OumnmiHiH  Oapibik
caylaJlapblHa FBUIBIMU 3€PTTEYJIep MEH MPaKTUKAIBIK KOChIMIIagap Oip yaKbITTa
TaHBIM KypaJJapbl MEH 00beKTiIepiHiH (yHKIMsIapeiH opsiHaaiael [109]. Onap
WHTEJUICKTYaIIbl JKOHE DKOHOMHKAJBIK OJIEYeTTiH - KOFAMHBIH TYPaKThI
uUIrepiieylHe  Kemuigik — OepeTiH  CTpaTerusulblK — PECypCTapiblH — KbUIAAM
KUHAKTAybIH KaMTaMachl3 €TeTIH WHHOBALUSUIBIK TEXHOJIOTHSIAp CaHAThIHA
xkataapl. bimim Oepymeri MHHOBAIUSIIBIK TEXHOJOTHsIAp - OYJI camaibl Oacka
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MPUHITUTITEPre, KYpalaapra, 9MICTep MEH TEXHOJOTHsUIapFa HETI3NIENTCH >KOHE
OutiM Oepy/iH ocepiHe KOJ >KETKI3yre MYMKIHJIK OepeTiH Ou1iM Oepy mpolieciH
YUBIMIACTHIPY:

- OUTIMHIH MaKCHUMAJIJIbl KOJIEMIH UTEpPY;

- MAKCUMAJIJIbI TIIBIFAPMAIIbUTBIK OCJICEHIUTIK;

- IPaKTUKAJIBIK JIaFAbLIap MEH JaFIbUTapAbIH KeH CIIEKTPI.

AKT  nmamybiHbIH WMHHOBAIUSJIBIK CHUIIATHI OoJamax TYJEKTIH
JYHUETAaHBIMBIH KaJIBITITACTHIPATHIH OLTIMHIH 0acka cajajapblHa TIKEJIEH ocep
eTesi, OLTIMHIH JUAAKTHKAJIBIK KOHE 9MICTEMENIIK KOPIHICIH KeTUIipeai, O1mimM i
KaObUIay KOHE TeHepalusiiay KaOlIeTiH apTThIpajIbl, OChUIANIIA TYJIFAHBIH KaH-
AKThI JaAMYybIHA MHHOBALIMSUIBIK 3JIEMEHT €HI13€/11.

biznin karmaiina AKT-wHel KonpaHy, OuniM Oepy poOOTOTEXHUKACHIH
naijanany Ke3iH/Ae akmaparThl 137ey JKOHEe Oepy MpOIECIH efoyip KemelaeTyre,
aKbUI-OM OpEKETIHIH CUIAThIH ©3repTyre, aaMHbIH )KYMBICHIH aBTOMATTaHIbIPYFa
*koHe T.0. MyMKiHAik Oepemi. Jom oceiHmait Meramopdoszgap Oimim  Oepy
calachiHAa Jna ke3zgecenl. KOMIBIOTEPIIK TEXHWKA MEH TEICKOMM YHUKAIUS
KYpaJ1apbiH KYPYyIaFrbl TEXHUKAITBIK mporpecc aKIapaTThIK-
TEJICKOMMYHUKAIMSAJIBIK KYHenepal KypyAarbl TEXHUKAIBIK IICIIIMIECPAIH KEH
TaHJayblH KaMTamachl3 €Telll, COHJIBIKTAH YHHBEPCUTETTIH MaKcaTTapbl MeEH
MIHJIETTEPIHE, OHBIH YHBIMIACTHIPYIIBUIBIK KYPBUIBIMBIHA, OKY-9/1CTEMEIK
MIHJCTTEP/IIH EepEKIIeTIriHe COMKeC KeJIeTIH AYPhIC TaHAAJIFaH TEXHUKAJIBIK
mIeniM KeOiHeCe OKY OpHBI >KYMBICHIHBIH THIMJUIITIH OHE OHBIH HapbIKTAFbI
Oocekere KaOuIeTTUNrNH aHbIKTaapl. bimim  Oepyneri AKT-wbiH alipbikiia
€peKIIeNKTepi:

- KOMMYHUKAITUSIIBIK HHOPAKYPHUTBIMHBIH KOTACHT €I
- 611iM Oepy aKkmapaTThIK OPTACHIHBIH MHTETpaIUsUIaHybl;
- OKY IIPOIIECIHIH HOpMaJIaHYHI;

- O11iM Oepy pecypCTapbIHBIH MYJIbTHMEAUSITBIK CUITATHI;
- HaKThl YaKbITTaFbl TEXHOJIOTHSIIAP JET TaHBUIIBL.

binim Oepy XyHeciH HaMbITy MEH >KETULMIPYIAIH MaHbBI3Abl OarbITTaphIHBIH
IIIIHJIe OKY MPOIECIH aKMapaTTaHAbIPY KoHE OUTIM Oepy Ma3MYHBIH 1prejii ery
Macesienepi opacaH 30p MaHBI3Fa Me. byl perTe oKy IpoIleciH aKmapaTTaHIbIpy
KYpAeJl oHe OIpiHII KE3eKTe MeJarorukajiblkK mpobiema Oonbil TaObLIaThbIHBIH
epekiie aran ereMi3. OKy MpOIIECiH aKapaTTaHAbIPy Macesesepl OKy OpbIHAapbIH
3aMaHayd  aKMapaTThIK-KOMMYHUKAIFMSUTBIK —~ TEXHOJOTHSIIAD  KypallaapbIMeH
KaHBIKTBIpY/a FaHa eMeC, COHBIMEH KaTap opTYpJIi MOHIASPl OKBITY/IbIH 3aMaHayn
KOMIIBIOTEPIIIK-0aFIapIaHFal dJICTEMENIK >KyHelepiH >KOHE OKBITY IPOIIECIHIIE
AKT xypangapblH MeqarorukaiblK TYPFBIIAH THIMII MaiganaHnyFa OarbITTaliFaH
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OKBITYABIH THICTI MEIAarorUKaIBIK TYPFBIIAH TEKCEPIITeH 9iCTEeMENepiH Kypyaa,
KEKE CYpaHbICTAp MEH KaKETTUIIKTEp/e, MICHIIMIe KpeaTuBTI Ko3KapacTa »*KaThIp.
Bapnbik mocenenepai memy yuriH 3amaHayn AKT KypanmapbsliH KOJNJaHY KaxeT
e€MeC €KEHIH TYCiHy oTe MaHbI3bl. [lIbirapMalbliblK OHIMII OWIayablH FHUIBIMHU
Tajgjaybl KOPCETKEHJAEH, oiljlay TpoleciHIe €eH O0acThIChI-Ka3ipAiH ©31H]e
TYKBIPBIMJIAJIFAH  MOCEJIeNIepAl IMICUTYIIH OMEPALMUIBIK KOHE TEXHHUKAJBIK
npolenypaiapbl MeH Oarjapiamanapbl eMec, MpoOJIeMalibIK >KaFJaiIbIH YATiCiH
Kypy, THIoTe3a, OoipkaMm, TpoOieManapapl TYXKBIpbIMIAY, MpoOaeManapasl
TYKBIPBIMJIAY — JKOFapblJa auThUFaHAApIBIH 09p1 pediekcust apKbUTbl OHTIpUISII.
Heri3ri KubIHABIK-aIaMHBIH OWJIAYBIHBIH JKAJIbl KaTaHJBIFBI MEH JIOTHKAChIHA
ColiKec TajanTap/ibl TYABIPATHIH KAXKETTI HOTHIKEIEpAl OUTIKT1 dKoHE 19 CUIIaTTay.

Oky mnpouecinge AKT KypangapblH mnaiiganaHy Ke3iHIE OMlayablH
OeiipecMu, MIBIFAPMAITBUTBIK KOMIIOHCHTTEPIH €CETKE ally KoHE JaMBITy €peKIIe
MaHbI3Fa HMe: MPOoOJIEMAIIBIK KaFJalibl JKY3€re achblpy HEMece TarchipMa KOIo,
MOCEJIeHI HIeNly YIIIH OPbIHAAIYbl KepeK orepanusiiap >KUbBIHTHIFbIH 63 O€TiHIe
aHbIKTay; IenrimMal Tady TocuiepiHe KAaThICThI HET13r1 WACSSHBI 1371ey MPOIECiHAe
OomxamMJap MeH rurnote3anap Kypy. biaiM O6epy poOOTOTEXHUKACBIHBIH OOJaIiak
MyFalliMi  peTiHae uWHPOpMaTHKa MYFalliMi  OpPEKeT eTETIHMIKTEH 3epTTey
KOHTEKCTIHe OyJ1 Macere epekiie MaHb3abl [110].

FrutbIMHBIH TamMybIHIAFBl Ka3ipri KJIACCUKAIBIK €MEC KE3€H OJICYMETTIK-
TYMaHUTAPJIBIK HKOHE AKapaTbLUIBICTAHY-FbLIBIMU i apachbIH/IaF bl
CUHEPTeTUKAIIBIK ©3apa oPEKETTECY MYMKIH OOJIaThIH JKaHa FHUIBIMU TIapaJiurMara
KOy caTbIChiHAa. MyHIali e3apa opeKeTTeCy KYTIIETe€H dcep TYAbIPYbl MYMKIiH.
OMIOUPHUKANBIK MaTepUaIbIH CaHABIK >KMHAKTATybl 3€pPTTCYINiHI TAaHBIMHBIH
camaJjbl JKaHa JCHIeHine mbirapa anaael. OchlIaiina, JKaHa TICUIIepai, daicTepi
KOJJIaHy Ke31He 9pTYpl FbUIbIMAApAaH OypbIHHAH Oap OLTIMAI CHHTE3IEYy JKaHa
OliMre oKenmyl MYMKIH, MYMKIH JKaHa 9OJICTep MEH NPUHLMUIITEP/AIH FaHa eMec,
COHBIMEH KaTap »JKaHa FRUILIMAAPABIH maiimga Oomysl Typinae. JKorapeiga
anThUTFaHIal, OYJI ToHApAITBIK Tocin. Pobodutocodus, POOOTICXOJIOTHS,
KrOepIielaroruka >xoHe O13711H jKaFjaija poOorenaroruka CUsIKThl OaFbITTap bl
KypyFa KATBICTBl KaHa WJesIapJblH Taijga Ooybl OCBIHBIH JQJIEdl OOJIbIN
TaObaAbl. FoeuibiMu OLTIMAIL cuHTE3EY Mpouect XX FachIpAbIH €KIHII KapThIChI
— XXI racwipapiy OacbkiHna Oacrtanansl. DunocopusuiblK OUTIM MEH 9SJICTEME
HET131HJIe MMOTOJIOTHSl KOHE TEePMEHEBTHUKA CHUSKTHl KIACCHUKAIBIK IOHAPAIIBIK
Tocuinep KanbimracThl. XXI Facklpa TYpakTbl TEHIEHLUHS Oap — FbUIBIMU
3epTTeyiepaeri 6acka OUTIM cajlalapbIHAaFbl KYMBICTApFa ClATEMENIEp CaHbIHBIH
oecyl. Illamacel, TeHmeHIMsS KylieWe Tycell, COHbIMEH Karap I[OHAPaJIbIK
3epTTeyJep caHbIHbIH j1a apTaasl [110].
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Kpicka yakpIT immame OUTIMHIH YJIKEH OCYIMEH CHITATTAJaThiH FhUIBIM
JAMYBIHBIH Ka31pri Ke3eHIHJE MoHapalblK KYOBUIBIC KaHa cUMaTTaMmaliapra ue
6omnanpl. CoHbIMEH, O1piHIIIeH, OeNrial O1p 3epTTeyl asKTaraH Ke3e MIcele Kui
TYBIHJANABL: OYJ1 )KYMBICTBI FBUIBIMHBIH Kail cajlachlHA »KaTKbI3y Kepek?. Kenreren
KYMBICTAp OPTYPJl MOHAEP/IH CUHTE31 OosbIn TaObLIaabl. EKiHIIIIEH, KenTereH
3epTTeyJep JKaHAIBIKTHI "OIPIKTIPIIMEHTIH KOCBUIBICTBIH" apKachlHaa ajnaibl. by
Oacka FBRUIBIMJIAPAAH albIHFAH JKaHA KaTeTOPUSJIBIK amnmapaTThl KOJIaHyFa,
OuTiMHIH Oacka calajapblHaa 0ap TYKbIpbIMJaMajap MEH TOCULIEpAl KOoJJaHyFa
XKoHE T.0. OallaHBICTHI KYMBICTap 0oyl MyMKiH. CuHepreTnka — OyJI aIlibIkK,
Terne-TeH eMecC, 031H-031 YIBIMIaCThIPATHIH XyHenep Teopusichl. CHHEpreTHKaHbIH
KaTeropusUIIbIK anmnaparsl Ke3-KeJIreH 3epTTey MoHIHE Kolanbuiaabl (Oudypkanms,
TepOeic, Terne-TeHIIK, 631H-031 YHBIMIACTHIPY koHe T.0.). HanoTtexHomorus ycax
OeieKTep/IiH 631H-031 YUBIMIAACTHIPY MYMKIH/IT1HE HET13/1€TeH.

YuriHmmaeH, Kasipri  3aMaHfbl  OUTIM  HETI31HEH IIOHApalibIK — e3apa
OpEeKeTTeCyre HET13/IeJITeH: KONTereH OKY KypcTapbl FBUIBIMH OUTIMHIH OpTYpJl
caslaJapbIHbIH CHHTE31 Oobin TaObuIaAbpl. MamaH faspiay YIIiH e31H-631 OKBITY,
TYpPaKThl OULTIM Oepy, OUNIMHIH OpTYpJl cajlalapblHAAFbl JEPEKTepAl Naijanany
JaFablIaphlH OKBITY Ka)KeT. BUTKTUIIKTI, €HOeK HapbIFBIHJIAFbl OOCEKEeIECTIKTI
yJaiibl apTThIPy KAKETTLIITT MEMJICKETTIH CEPIIiHII JaMYybIH apTThIPAJIbI.

[ToHapanblK *aHa 9MICTEMEHI TYXbIpbIMAAY VIIIH HEri3ri ujaean Oomybl
Kepek. Amaiima, ic xy3iHae Oy keOiHece "Mo3aumKaiblK Oiay"mern arajaaThiH,
JIOTUKAJIBIK OallJIaHbICTBI eMec O1TiM KyHeciHAe JKy3ere achlpbuiajbl. [ToHapanbik
3epTTeyJepAiH  O31HAIK ToHI, MakcaTTapbl, MIHJIETTEpl, omicTemeci Oap.
CoHbIKTaH oOJIap FBUIBIMM MACEJIEHIH OIpTYTac KOpIHICI MOHE OHBI IIelry
YKOJIIaphI OOJIBINT TaOBLIA/IbL.

FrumeiMHBIH  Ka3ipri gamy mpoliecTepl jkKaHa akKmaparThl TapaTy Ke3eHi
KEACNJETUINTEH PEXUMIE MKY3€re achlpbUIFaH Ke3/le €peKlIe I1CKE achIpbUIabl.
XKana OiaIMHIH KOFapbl KbUAAMJIBIKIIEH ©Cyl MHHOBaLUsAIAp KYHACTIKTI JAepiiK
MYMKIH  OojaThiH cajia  OoyibIn  TaObUIQARl.  bomamakta — MOHApabIK
OalmaHbICTapJbIH ©CY TEHJICHIMSIaphl apTajbl. by KyObUIbIC jkaHa OLTIM Oepy
CTaHJapTTapblHa, *aHa OKY KypCTapblHa, )KaHAa MaMaHJAbIKTapra eHel. OpTypiil
FRUIBIMJIAp/AA SKETULNIPUITEH oICTeMENIep/AiH, TMaiija OOoJybl TEXHOJOTHUSIIBIK
nporpecke biknain erexi [110].

Ochburaiinira, Oip TMOHHEH EKIHIN IIOHre HAesUIap MEH JaFablIapibl any
MaMaHHBIH KOChIMIIIa OUTIM alybIHBIH aKChl MbICAJIbI OoJibill TaObuIaabel. Kamap
TaNIbUIBIFEIH TOJNTHIPY JKOHE IIBIFBIHAAPALI YHEMJEY YIIIH POOOTOTEXHHKA
MIOHJIEPIH OKBITY KOHTEKCTIH/E Oomnariak gu3nka sxkoHe nHhopMaTuKa MyFaliMepi
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HeTi3iHAe poOOTOTEXHHWKA MYFATIMJICPIH Jaspiay YTeIMIel Oonazabl. Ochbliaiiiia,
MIOHApaJIBIK OaitanbicTap Kypbiiaasl [109].

[Tonapainbik OaitanbicTap — OYJI AMAAKTUKAIBIK MaKcaTTap MEH Ma3MYHMEH
aHBIKTAJIFaH OKY OarjapiiaManapblHbIH yiieciMauniri. Kemenal okbITy KyileciHae
TaKbIpbINITAPIaFbl, OemiMIepaeri e3apa OailJIaHBICTBl DJIEMEHTTEP aHBIKTAJIAJIbI,
YKaJIbl TEPMUHJIEP MEH 3epTTeY JKyHhesepl KoMAaHbUIaasl. by 63 Ke3eriniae OKbITy
MEH 3epTTeyAeri MoHapaybIK TACLI 00BN TaObuTa/bl. EHTI3Yy yakbIThl OOMBIHIIIA
MoHAPAJBIK OalIaHBICTAp AJJIBIHFBI, IMapajlieib, KaWTaJlaHATBhIH, KeJeci >KoHe
NEPCIEKTUBAJBI PETIHAE TYKBIPhIMIANaabl. Herisri apTHIKIIBUIBIKTAPABIH Oipi
OimiM, OUTIK IMEH JaraplIapibl FBUIBIM MEH KociOM KbI3METTIH Oip cajachIHaH
EKIHIIICIHE aybICTBIPy MYMKiHIIri Ooneim  Kaa Oepeni. CoHABIKTAH Ja
OaillaHbICTap  TEOPUSUIBIK,  JIOTUKAIBIK,  (GUIOCOQUAIBIK, CEMHOTUKAIBIK,
MPAKTHKANBIK JKoHE T.0. peTiHae aHbIKTanagbl. [loHapanblK ToCUT FhUIBIMIAP
apachIHJIaFbl OUTIMII, UJESUIApAbI, dAICTEP/l UTepyIer] KauIIbUIBIKTAp TY3ETILITeH
Ke3le MoHAepAl OaiiaHbicThipyFa OarbpiTTanrad. Ocbliaiiiia, TOHAEPIAlI OKY
HET131H/e aJbIHFaH TEOPHs MEH MPaKTUKAaHbI KOCIO0M KbI3METTE KEUICH/I1 KOJIaHy
OPBIH aJIaJIbl.

[lonapanblk ~ mpuHOMO  oMOEOAnNThIK  KaCHETIHE  HETI3JIeNreHIKTEH,
MOHAPAJBIK OaillaHbICTap HET131HAE OKBITYFa BIKIAJ €TETIH IMeJaroruKasblK KoHe
Kbl AUAAKTUKAJIBIK KarAainapael aHbIKTay Kepek. Cabakrac OuUTIM, JaFabuiap
MEH JaF[bUlap KEIICHIH COTTI Urepy YIIH MOHAEpP YaKbIT OOMBIHINIA KeiCiTyl
kepek. COHBIMEH KaTap, aHbIKTamayap, 3epTTEYIIH FBUIBIMU OJICTEpl ColKec
KEJICTIH Kbl TYKBIPBIMIAMaJIbIK, TCOPHSIIBIK JKOHE IMPaKTHKAIBIK Oa3aHBbIH
0O0JTybl MaHBI3IBI, a1 CTYICHTTEP MCH MPAKTUKAHTTAp OKY MPOIECIH/IC TTOHAPAJIBIK
MIBIFAPMAIITBUIBIK JKOHE FHUIBIMU K00amap bl )Ky3ere acbipaabl. MyH/a moHapasbiK
KEIIEHHIH Ca0aKTaCThIFbl— MOHApPANbIK OaillaHbICTApAbIH OO0Nybl KaeTTLUIIri
TyblHAaWAbL.  [loHAepsl, moHapalbIK TOCII  HETi3iHAE 3epieiey  Ke3iHje
KY3BIPETTUTIKTEP KAIBITITACAIBI.

byn nonaepi, moHapaibiK OaillaHbIC TYpiepi OOMBIHINA KIKTEYTre 0OIaIbI:

— aJABIHFBUIAPBI — OKY KE31HJE HWIepuUIreH aHbIKTaManaap MEH 3epTTey
oicTepl Heri3ri OO TaObIIAThIH JKOHE OacKa MOHAEP/Ie O/1aH dpi 3ep/esiey YIiH
KOJITAaHBLIATHIH TIOHJIED;

- Tapajuiellb JKOHE KaWTallaHATBIH — Kbl TEPMUHOJIOTHSUIBIK JKOHE
ollicCHaMaJIbIK, armapar KOJAaHBUIATBIH KOC1I0M KBI3METTIH >KajIlbl KoHE cabakrac
OarbITTapbIH 3€PTTEUTIH MOHEP;

- TIEPCIEKTUBAJIBI — ajFaH OUIIMI MEH JaFJblUIaphl TIpeK OOJAaThIH TMOHJEP.
Omnap KociOM KbI3METTE KOJIJIAaHBIJIAThIH O0JIaIbI.
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MaMaHnbIKTEIH —~ OuUtiM  Oepy  OarmapiamMachlH — KYpPacThIpy — MbIHAmai
KarujaTTapra Heri3aene/i:

— OKY MaTepUaJIbIHBIH Ma3MYHBI, HET13r1 ToHAep OOMBIHINA TEOPUSITBIK KOHE
MPAKTUKAIBIK JalbIHIBIKTBIH O€IT1JICHTeH JICHTeiHEe COIKeC Keme/l;

— TIOHAPAJBIK Kypc OOWBIHINA TEOPHSUIBIK JKOHE NPAKTHUKAIBIK Oa3aHbI
KUHAKTAy, TaHJAy TMOHJIEPiH, (aKyIbTaTUBTEP MEH MpakTUKa OaraapiamMaiapbiH
KaMTH/IbI;

— TMOHACPIIH Ma3MYHbI, MoHApaJIbIK OaillaHbICTap HETI31HAE FhUIBIMU
3epTTey 9MICTEPiH allybl THIC;

— Kbl KOHE KOCIMTIK KY3BIPETTEPHiH KaJbIITacy JCHTEHIH TEKCepyre
OarpITTaJIFaH apajblK aTTecTaTTayFa apHajiFaH Oarayiay KypajlJapblHBIH KOpJaphbl
MOHAPAJBIK OaillaHbICTap bl €CKEPE OTHIPHII Kacayabl;

— OKBITYIIBUTAP, OKBITYIIBLIAP TOHACPIAIH NapayUieNibli, KalTaJaHaThIH,
NEPCIIeKTUBAJBI JKOHE 0acka Jla MoHapaiblK OalIaHBICTAPBIH KYIIEHTE aabl,
MBICaJIbl, KY3BIPETTIIIKTI HEMece OHBIH O1p OOJIriH KaJblTacThIpyFa OaFbITTaIFaH
MOHAPAITBIK KOCINTIK OarmapiiaHFaH jKoHE OKY-TaHBIMIBIK MIHIETTEP/II Al anany
apKBLITBI.

[Tonapaneik OGaiinmanbicTap OUT1iM Oepy KEHICTITIH KEHEHTIN KaHa KOMMaibl,
COHBIMEH Katap OoJjamiak MamaHjap OUTIM MEH JarJbUIap/ibl UT€pe allaThiH O1TiM
Oepy KeHICTITH Kypanabl. byn cabakrac moHAEpiH KHUBLIBICHIHA >KaHA FHUIBIMU
0a3aHbIH Maiila OOJybIHA OKEJNETIH OKBITYIBIH MpoOJeMasblK OaraapiiaHybIMEH
OainmanbIcTBl. bi3 OyJI MyYMKIHAIKTI >KoFapeiga aran oTTiK. OChl MHTErpamusiiaH
KEW1H aHa MoHJEp KYPhUIbIN KaHa KoMMaid, OypblHHAH Oapiapbl TEpEeHIeH Tycel
KOHE TOJBIKTBHIPBLIAABL. AJlaiia, MoHAPAIBIK TICLT OHBIH IMICHOCPIH/IE OKBITY MCH
3epTTEY KYPrizy Ke3iHe TybIHAANTHIH OlpKaTap aliKbIH mpobeMarnapra ue.

Exn  angeiMen, TinTi  cabakrac — MOHACPAIH  TYXKBIPHIMIAMAaJbIK
anmnaparTapblHbIH, COHJIAN-aK 3€epTTey CcapanTaMachlHbIH COMKECCI3IriH aTamn
eTeMi3. TepMUHOIOTUSHBIH KAJIBINTACYbl — FHUIBIMU OMIBI KETUAIPYIIH HOTHKEC]
00J1bIT TAOBUTATHIH OLTIM/I1 )KUHAKTAYBIH Y3aK mpoiieci. Ochlaiina, OKbITbUIATHIH
MIOHHIH KaJIbITACYbl FHUIBIM TEPMUHOIOTUSACHIHBIH KAJBINTACYbIHAH KEHIH HEMEce
OFaH Tapajuieslb Oonanbl, KkeOiHece OiperedIiKTiH JKoFapbl JCHIeHIMEH
cUnaTTaagsl — OYJI JKEKe FHUIBIMABI OOJII KOpCeTe OTHIPHIN, KaIBIITACyIbIH
maptrapblHbly 01pi. COHBIMEH, FBUIBIMU JKYMBICTA NOJIMCEMUS Naiaa 0onaabl, Oy
MaTepuabl KaObUAAyabl KUbIHAATanbl. Erep >keke FhUIBIMHBIH KAJIbIITACYBI
asChbIHJA OKIIayJaHFaH TepMHUHAEpAl Oeyiyre JereH yMThbUIbIC Oaifkasnca, OHJa
MOHApaIbIK TOCUIMI €Hri3y Ke3iHAe Kepl TEHICHIMS O€NriJIeHeIl — KaJIlbl
TEPMUHOJIOTUSHBI KOJIJIaHYy.
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Kanait 6onranga ma, moHapaiblK OailflaHBIC 3€pPTTEY MEH OKBITY CallachlH
apTTBIPYABIH MaHbABl (pakTopbiHa aifHamyna. [lomapanbik OaillaHBICTapABIH
apTHIKIIBUIBIKTAPBI, 3€PTTEYIIUIEP MEH MYFAIIMJEPAIH IMOHAPAIBIK Y KbIMJIAPh
KYMBICBIHBIH HAaKThl TPHUHIMITEPIH, COHJAl-aK JKajmbl HeMmece cabakrac
TEPMHUHOJIOTHA, TUIMJAI TYCIHIIPUIETIH 9JiCHaMa YIIH ayanKepIIUTIKTIH 1971
TEKCEpUITeH cajajJlapblH €Hri3y apKbUIbl FaHa IKy3ere acelpbliagbl. by
YKUBIHTBIKTAa OUTIMHIH THIMJ1 CHHTE31H JKY3€re achbipyra MYMKIHIIK Oepeni. bi3aix
OMBIMBI3IIA, POOOIIEIArOTUKAHBI JKEKEe OarbIT peTiHAe 06l KepceTy KaKeTTLIIri
tybiHaan oTeip[109].

binim 6epy pobororexnukacelt STEM, nadopmaruka, maremaruka, Gpusnka
XKoHE T.0. camaymapblH OUTIM Oepyjaeri MHTErpalus CUSKThI OPTYPJIl aCIEKTLIep
TYPFBICBIHAH Y3aK capantaynaH eTTi. Onap eTe bIHFalIbl OOJFaHBIMEH, TaKbIPHIM
OOMBIHIIA oI J€ KON JKYMBIC 1CT€y KepeK. OJeOHeTTeri OJKbUIBIK O11iM
TeHEepaIUsChIH YKaKcapTy KOHE coJl OutiMal Oepik (utocodusra Herizaey YIIiH
OCbl CajJlaHblH HE OKellyl KEepeK eKEeHJIN Typaibl TEOPHUSUIbIK TalKblIay
KOKETTUIINH KepceTedl. F'bUIbIMU KOHE SMIUPUKAIBIK OUTIMAL KaJbIITacThIPY
HETI31H/Ie, MOHAPANBIK KYPbUIBIMHBIH OJaH 9p1 KaJbIITaCybl KEPEK, OHBIH JKETICTIT1
MEH OKBITYIIbUIAp MpaKTUKAaChlHA EHTI3UIyl JKOFapbl JKOHE OpTa MeEKTel
KaybIMJIaCTBIFbIHBIH BIHTBIMAKTACTBIFbIHA, CTYIEHTTEP MEH JKYMBIC OepylIlIepaiH
OKy OarmapiamMachlH pedopManayabl TAIKblIayFa KaThbICyblHA OailaHBICTBI, OYJI
OKy TIPOILIECIH OfaH opl KETULNIpyre KeMeKkTecedi. byFaH OKyIIbUIapAbIH
MakcaTrTapbl MEH Oarajay oJICTEepIiH €eCKepe OTBIPBIN, HAKThl HYCKayJaaplaH
(Giang, C., Piatti, A., Mondada, F. [111]) a3ipicHren Oip/ci oHe COlKeC OKBITY
onmicrepi vikman erexi (Giang, C., [113]). Kasipri 3aMaHfbl TEXHUKAIBIK OpPTaHBIH
WHHOBAIMSUIBIK TPAaHCHOPMAIIUIACHl JKOHE KOFAMHBIH TEXHHMKAIBIK KBI3METIHIH
KaHapybl OUTiIM Oepy Ma3MyHBIHJA KepiHic TaOybl Tuic. OKBITY Kac YpHakka
3aMaHayd oJIeYMETTIK-TEeXHUKAIBIK JKyhenepre TaObICThl KIpiryre, KOFaMHBIH
FBUTBIMU-TEXHUKAIBIK OJICYETIH THIMJI KOJJayFa >XOHE JaMbITyFa MYMKIHIIK
OepeTiH OUTIM/II, ICKEPIIKTI JKOHE KY3BIPETTLIIKTI KaJIBINTACTHIPYFa OAaFbITTATYBI
tric. OcblfaH OallIaHBICTBl  MOJUTEXHUKAIBIK OLIiM  OepydiH Ma3MYHBI
TEXHUKAJIBIK WHHOBALMSIIAD cajalapblHa KAaThICTBI OeNiMIepial KamTybl Kepek.
binim Oepy poOOTOTEXHUKACHIHBIH aWTapibIKTal OH KacHeTTEepiHE KapamacTaH,
OHBI KOJIJIAaHY >KETKLUIIKC13 OOJIBIN Kajia Oepei.

IsiH MoHIHE, OYJI MOHAPAIBIK MYMKIHJIIK KOIITETeH MOHEP YIIiH aMOedan
KypaJl JKoHE MoHapaiblK OaillaHbICTapbl Ky3€ere achlpyra Kerip 0oja amajbl.
PoGoTThIK opekerTepAiH OONybl MyFaliMIe MOTHUBAIUSHBI apTTHIPY JKOHE
HIBIFAPMAIIBUIBIK OWJIAY JaFbIIaphIH UTEPY YIIIH alTapibIKTall apTHIKIIBLUIBIKTAD
Oepetini nmaycei3 (akt. KoimaHbICTaFbl CTEPEOTUINITEP MEH Keepriiep >Kyheni
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TYpPAE 3€pTTENIN, KOUBUTYBl KEPEK, OChUIAHIa OKBITY MYMKIHAITIHIIE 3aMaHayH,
eH 0acThICHI OJlaH J1a eHIM/1 6oJanbl. byran oky OarmapiaMachiH, OKY MakcaTTaphbl
MEH OJICTEpPIH €CKepe OTBIPHIIN KACAIFaH THUICTI XKOHE KOJIAWbl Kypaigap OoJsiFaH
Ke3Je KOJI JKeTKizyre Oonaabl. bunM Oepy poOOTOTEXHHMKACHI MYFaIiMre
OKYIIBLIAPABl 63 HUAesaphl Typajbl oiiayra, ojiapAbsl KaObuinanraH FeuibiMu
OUTIMMEH calbICThIpyFa JKoHe WHGOpMaTUKa TMIOHJEpl apachiHAa OaillaHbIC
OpHaTyFa YMTBUIyFa MYMKIHIK OE€pETIH OpTa *Kacaubl.

ByJ1 BIHTBIMAKTACTHIK TEK O11iM Oepy caiachliHAa FaHa eMeC, COHbIMEH KaTap
OYK1 enjie cypaHbICKa W€ WHKUHUPUHT CajlaChlHIa MaMaHAapAbl KociOu maspray
Ke3iHae OuriM Oepy MeH TOpOMEHIH MAaHBI3Abl QJICyMETTIK-TIearOriKabiK
MIHACTTEpIH miemyre kemektecenl. Ocpuiaiilia, yHHUBEPCUTETTET1 JaWbIHIBIK
busuka koHe HMH(POPMATHKAMEH YileceTiH OutiM Oepy poOOTOTEXHUKACHIHBIH
noHapaiblK HeriziHe Herizgenyl kepek. bip xeznept KP BFM mekrentepni 6inim
0epy poOOTOTEXHUKACH! OKBITYIIBUIAPEIMEH KAMTaMachl3 €Ty YIIiH WH(popMaTHKa,
COJlaH KeWiH (u3uKa MyFamMIepiH KalTa pgaspiay OOWBIHINA YJIKEH >XYMBIC
aTKapraHbl Ke3lelcoK emec. PoboToTexHHMKa 3JIEeMEHTTEpiH KoigaHy Oackapy
KyHenepiH xoHe 0acKa dIEMEHTTEP/l 3€PTTeY, POOOTTHIK IKCIIEPUMEHTTEP XKacay,
MOJIeNIbJIey OOMBbIHIIA ca0aKTapAbl YHUBIMAACTHIPY OJIICTEMECIHIH HEeri3l OOJIbIN
TaObaAbl. [lomuTeXHUKAIBIK OUTIM MEH JaFAbUIapbl KETULIIPY TE3 JaMbIIl Keje
KaTKaH pOOOTTaHIbIPY MpolieciHe OarbITTanybl KepeK. bi3 ychlHaThIH OacTamanap
O1iM Oepy OarmapiamMachlH KaeTTl KoymaHOambl OlTiMMeH OaiibiTa ajaabl sKoHE
Urepy YVIIIH HWHTEPAKTHBTI KarnaWnmap >kacail amanpl. bonamax Myramimaep
TiKesel O1iM 6epy poOOTOTEXHUKAChIMEH aifHaJIbIca allajibl, OHbIH AJIEMEHTTEpIH
dbuszuka Hemece MHpopMaTHka OOMBIHINIA OKYy Mpolecine OipikTipe anaabl. Omnap
CYpPaHBICKa M€ WHKCHEPIIK-TEXHUKAJIBIK MaMaHJBIKTapFa, ocipece poOOTTapsI
KacayMeH OalllaHBICTBI KaXKeTTI JKOHE JaMbIMaraH Moceliere Haszap ayaapa
OTBIPBII, OKYIIBLIAPbIH JaF/IbUIapbIH KEHEUTY1 KaMTaMachl3 eTe anaabl. ThicTi
KY3bIpeTTepre wue Ooyamak Mamad OutiM Oepy poOOTOTEXHUKACHI aepoOec
AJIEKTHUBTI TIOH OONFaH Ke3Je, COHAai-aK MIHAETTI MOHACPAl OKBITY MPOIECIHAE €Ki
MapTeleie earorukaiblK KbI3METTI JKY3€re achlpa ajiajbl.

Ocpunaiiia, OutiM  Oepy pOOOTOTEXHHMKACHI IMOHAPATBIK JUCKYPCTHIH
OOBEKTICI pEeTIHJAE Ka3ipri 3aMaHfbl POOOTOTEXHUKA FHUIBIMBIH JaMBITYIbIH
MaHBI3IBI JKOHE TIEPCIICKTHBANBI OaFbIThI, COHBIMEH KaTap ITOHAPAIBIK TOCUIIL
OIPIKTIPYAIH €H *aKChbl HYCKachl 00ibIN TaObuIaAbl. [loHapasbiK e3apa 1c-KUMBLI,
FBUIBIMM ~ OUIIMHIH ~ OpTYpJl  cajalapblHbIH  CHUHTE31  peTiHae, Oi371H
3epTTeyJepiMI3IiH KOHTEKCTIHAE Oyn Ou1iM Oepy poOOTOTEXHUKACHIHBIH (DU3MKa
XKoHE MH(POpPMATUKAMEH e3apa OpPEKETTeCyl KpeaTHBTI oiiay, ©31H-031 TopOueney
JAFIbUTAPBIH  TaMbBITY, OUTIMHIH OpPTYpJl CajlalapbIHIIaFbl JEPEKTEepal KEeHIHEH
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KOJNJaHy KaXeTTUIriH pactaidapl. byn 3eprreyniH »kaHa NpPUHIUITEPIMEH
OailbITyFa, OCHl YIII TIOHHIH TYWICKEH JKEpiHJe jkKaHa OUTIMHIH maiiga OoryblHA
okeneni. bi3niH OakplIaygapbIMbI3 OoMbIHINA, OLTIM Oepy POOOTOTEXHUKACHIHBIH
MOHApaJbIK  cajaFa  aHbIKTaMachl  JKETKUIIKTI  Heri3genreH.  [loHapambik
OaltnanpicTap Oonaiiak MyFaJliMJep >KacaHibl MHTEIIEKT, apajiac >koHe THOPUTI
KypC YJTLIepl, OKBITY aHAJIUTHKACHI, alllbIK OUIIM Oepy pecypcTapbl )KOHE carlajbl
OHJIAH OKBITY PETiHIe OUIIM, JaFJbUlap MEH JaFJbUlapbl UTepe ajaTbiH O1IiM
Oepy KeHICTIT1H KeHEUTE/ Il )KOHE JKacaiIbl.

1.2 BiiiMm Oepy po0OTOTEXHHUKACHIHBIH MOHAPAJBIK HHTErPALUSICHIHA
NAMBIHABIKTBIH MCUX0JIOT MSAVIBIK-TIeAar OTHKAJIBIK acHeKTijiepi

Bonamak ~ myranmiMHIH oQmicTEMENNK  MaWbIHABIFBIHBIH ~ HErI3l  —
MICUXOJOTUSITBIK-TICATOTUKAIBIK ~ OUTiM ~ OonbIm ~ TaObUTamel. ©O3  Ke3eriHue
MICUXOJOTUSIIBIK-TIEIArOTUKANIBIK ~ TEXHOJOTHsUIap  9pTypial  (axkTopiapsiH
OCEpIHEH, COHBIH INIHJE aKMapaTThIK-KOMMYHUKAMSIIBIK TEXHOIOTHSIIAPIbIH
KApKBIHIBI JaMyblHa OalaHBICTHI JKYHEN TYpAE TOJBIKTHIPBUIBII, JTaMHJIbI.
OinayneiH, pedieKCUsSHBIH JKaHa ToCUIIepl HWHTEUIEKTYyalabsl OumiM  Oepyai
KOJIJIAWTHIH >KaHa KypaJlJap/blH Maiia OoiyblHA BIKMAN €Tel. OpUHE, OJIapAbIH
KONUIUIr Tikenedl OuriM Oepy KoHE OKYy TakipuOeciMeH OaliaHbICThl OOJybI
KEPEK oHE MYMKIHJITIHIIE KhICKa MEp3IMJIe 3epTTey, CUIATTay, d3IpJey KoHe
EHTI3y TYpFBICBIHAH Oenriai  Oip amroputmal  Kaxker erenmi. KOO-marsn
UHTETPAIIASIIBIK TIPOLECTEPAl JaMBITy VIIiH, ©H alJIbIMCH, TEOPETUKTEP MCH
OPAKTUKTEPAIH  OKY KbI3METIH JKOCHapjiaylbl 3eprrey, d3ipiey  YIIiH
BIHTBIMAKTACTBHIFBIH ~ KAMTUTBIH  TICUXOJIOTHSIIBIK-TIEJIAarOTUKAJIBIK ~ JKaFaaiiiap
Kyheci Kaxer. JKanmpl jkKOHE TOHIIK >KOCHAPIBIH HHTETPAIMSUIBIK (DaKTOpIapbl
KaTaH TYPJE aXKbIPATbUIYbl KEpPEK MKOHE HMHTErpalusuIblK Mpollecc OapbIChIHIA
e3repyl MyMmKkiH. JKanumbel >kocmaplblH HMHTErpalusiiblK — (aKTopiiapblHA: iC-
OPEKETTIK, WHTEUICKTYaJlJbIK >KOHE Ma3MYHHBIH 0acka KOMITOHEHTTEpi
KipikTipiaeTiHi Oenriai. Mudopmatnka Gacka OKy KypcTapblHa, HMH(OpMaTHKa
KypChbl YCBHIHFaH Ma3MYH/bl KajmblFa OIpAeil akmapaTTaHIbIpyFa BIKMAJl €TETiH
noHiK ¢aktop perinae kipemi [113]. Bizmig karmaiiga, atam aiTKaHga OoJamiak
uH(popmaTrKa MyFamiMAepiH OuTiM Oepy poOOTOTEXHUKAChIH OKBITYFa AailblHIay
Ke3iHe Oy (pakT yJIKEeH MaHbI3Fa He.

bimim Oepy Ma3sMyHBIHJAFBI HMHTETPALMSIIBIK TPOLECTEPAl JaMBITYIBIH
HEri3ri TEeHJCHUUAJIapbl Keleciied epekiueneHeai: OuriM  Oepy Ma3MyHbIH
isrinenaipy; KOO-nmarel OuiM Oepy oprtachiH jneMokpatusianabipy; KOO-HbBI
akmapatTaaplpy. KazakcraHgelk OuUtiM  OepydiH  MHTETPAIUsACHl  QNIEMIIK
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aHaymorrapra coilikec okyprizineni. IloHapanblk wuHTErpauus uaEsSIAPHIHBIH
e3eKTimr OutiM OepymiH >kahaHIBIK MakKcaTTapbIMeH OaiiaHbICThI. bimim Oepy
MPOIECIHIH MOH/IK MIEKTEYJl Ma3MyHbl KOWBUIFAaH MaKcaTTapJbl )KY3€re achipyra
pIKnan erneii. CoHbIMEH KaTap, MHTErpalus MEXaHu3Mi, akimapaT CUHTE31 ajam
OWJIaybIHBIH HEri3fepiHiH Oipi Oonbpim  TaObUIAJbl KOHE IICUXOJIOTUsl MEH
(Gu3MONOTUSHBIH ~OOBEKTUBTI 3aHJapbIMEeH OaiiaHbicThl. MHTerpamus wmu
KBI3METIH PETTEY1H MaHbI3[bl MCUXO(PU3UOIOTUSIBIK MEXaHU3MI PETIHIIE dPEKET
eremi. llcuxukanblk  KyObUIBICTAPABIH ~ HEHPOPU3MONIOTHUAIBIK  HEri3JepiH
JaMBITy/Ia Ka3ipri Ke3eHaeri 0acThl pesjli KYHENK TOCUT aTKapaabl, OJ ©31HIH
OapibIK HYCKadapbiHaa MUIbIH TyTac KeisMertine, M.H. CeuenoB nen W.I1. I1aBioB
YCBIHFaH JKYHENIUIK TPUHIUIIIHE cydeHeal. MUIbIH KYMBICBIHAAFBI KYHETIiK
aKmapaTThlH MHTerpauusacbiMeH OainaHbicThl. On  opTYpil CEeMaHTHKAJbIK
TOPTINITErT HEHPONCUXUKAJIBIK O KYWeJIepAiH KaJbIITaCybl MEH KbI3METIHJE
KepiHeai. AKNapaTThlH WHTErPAlUSChl HIbIFAPMAIIbUIBIK TAHBIMJIBIK 1C-OpPEKETTIH
MYMKIHJIIKTEPiH apTTHIpaThIH KB FBITBIMU oiiay  YJATUICpIH
KaJbITacTeipyMeH OaimanbicThl [115]. On ockl 3epTTey KOHTEKCTIHIE JKYHETUTIK
TYKBIPBIMIAMAJIBIK ACTIEKT OOJIBIN TaObLIA B

[Tonapanblk MHTETpAILKs — OPTYPIIl OKY IMOHACPIHIH SJIEMEHTTEPIHIH EHT 31Ty
npoleci >KoHe HoTwkecl. [loHapallblKk MHTETpaIUsiHbIH MOHI OPTYPJl CHUIIATTarbl
Ma3MYHFfa ToH OIpTyTac OIpiKTIpyLIl TPUHLIMNTI 13[€y/e )KOHE HOTHXKECIH/E JKaHa
UHTErpalysjiaHFaH Ma3MYHJIbI Kypy/aa. [loHapanblk WHTErparusiaHFaH Ma3MyH
OUTIMHIH OKYHEIUTIriH, oHjay JIWHAMHKACHIH KaJbIITACTBIPYFa BIKMAI ETe/Il.
Kypaeni 6inimal urepy YIIiH THICTI TICUXOJOTHSJIBIK HET13 KaxkeT (Oalikay, ecte
cakray, 3eiiH, oiay, ceilyiey xoHe T.0.). JKakchl naMblFaH TY>KbIpbIMIaMalbIK
oiiylay aca KaKeT, OWTKEHI OJ CTYICHTTEepAEC NoHApaIbIK YFBIMIAPIbIH
KaJIBIIITACYbIH KamMTaMachl3 eredl. byn yFeiMaap Ke3-KelIreH FbUIbIMFa KaTbICTHI
YFBIMJIAPMEH CAJIBICTBIPFAHJIA €19YIp TEPEHIPEK KOHE KEHIPEK, COHbIH apKachblH/a
MOHApaIbIK YFBIMAAPABI Urepy Ke3iHAE YJKEH aKbUI-OM KYIITepl >KyMcalajbl.
CryneHTTepAe TMOHApalblK YFBIMIAP KYMECIH KAaJbIITaCTBIPy MYMKIHJIITT
aCCOLIMATUBTI OWJIay 3aHJABUIBIKTapbIMEH ¢ OaliaaHbICThl. by KbI3MET YIIiH
KyHeapablK OIpJECTIKTEp ocipece MaHbI3bl, OWTKEHI oJlap IOHAPAIBIK
WHTETPAlMAHBIH ~ TCUXOJOTHSJIBIK  Heri3l  Oousibin  TaObuianbl.  [loHapanbik
WHTETPAIMSHBI KapacThIpa OTHIPHIN, OHBIH (haKTOpiaphl, SFHU OPTYPIl CHUIMIATTAFbI
Ma3MYHJIbl OalJlaHBICTBIpa ajlaThlH, Oacka CUIIATTaFrbl Ma3MyHFa €HETIH J>KOHE
Oacka TypAeri Ma3MyHIIbl ©31HE TapTa alaThlH Ma3MyH KOMITOHEHTTEPI Typalibl
MQCEJIeHI epeKIle aram oTy Kepek. Ic y3iHzae apOip OKy IMoHI ©31HE TOH Ma3MyH
OCbl TOHHEH ThIC OONYBI Kepek, OoJFaH >Karjaiija MHTETrpalusuIblK (aKkTopra
alfHaTysl MYMKiH. byn sxarmaiina 013 TakbIpbIll Typasibl €MecC, TaKbIPBII Calachl
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Typajbl auThUIaAbl. Bi3MMiH KYMBICEIMBI3Aa OYJI acCIEeKT OChI KYMBICTHIH EKIHIII
TapaybIH/a TOJBIFBIPAK KapacThIPhIIa/Ib.

Baiinanbic 0arbITh KpUTEPUIl OOMBIHINIA TIKEJICH JKOHE Kepl 00JIybl MYMKIH:

1. Tikeneil OailmaHblC €K1 MOHJI MHTErpalMsuiay Ke3lHae Oailkanaisbl,
olapAplH ~ Oipeyl  MOHApaJBIK  WMHTETPAlMSIHBIH ~ HEri3l, poOOTOTEXHUKA
WHTETPAIllMSHBIH HEri3l peTiHjae, MbIcaibl, MHPOpMAaTHKa MeH (U3UKAa OHBIH
HET131H]I€ TapThULYbl MYMKIH.

2. Kepi Oaitnanpic. OHBI €O MOHJAEPIIH MBICAIBIHIA KOpceTyre Oomaibl,
O0ipak ¢u3nka MeH wuHopMaTHKa Ka3ipAiH ©31HAe JKETeKIl Heri3nepiae
OKBITBIIIAJIbI, ] POOOTOTEXHUKA KOMEKIII OOJIaIbI.

KenicTikTik opHanacy kpuTepuiii OoiibIHIIA OaillaHBICTAp KOJJIEHEH >KOHE
TIK 00JIBII OOIHE]:

1. Kenpenen OaiilaHbIic WHTETpaIUsIaHATHIH TIOHAEP OIp yaKbITTa
3epTTENreH Ke3/1€ KY3€ere achlpblIaIbl.

2. Erep unTerpanmaHatbiH MoHAEP OpTYPJil YaKbIT HIEHOEPIH/E 3epTTECE,
TiK OaiyaHbICTRI OalikayFa Oomanmbl. byn skarmaiima moHApaidblK WHTETPAIUSHBI
KYy3ere achlpy HEMece apTKa opajy HeMece ajifa >KbUIKY, IMOHAPAJIBIK O3BIK 00Ty
ycbiHbUTabl. bi3nmiH Jkarmaiina ekl OaijlaHbIC Ta KOJJIAHBUIALI, OipaKk Oy acmleKT
KEKe 3epPTTEeY IiH TaKbIPhIObI OOJIFaH KOK.

AybIpibIK KpUTepuidl OOMbIHIIA OalyaHbICTap OAFBITTANIFAH KOHE 1iecre
pETIHIe KapacThIPhLIA/IBI.

1. barpiTranran Gaitnanbic (alKbIH) — JKOCTIapiiapMeH, OarapiiamMaliapMeH,
CTaHapTTApPMEH aHBIKTAJIATHIH OalIaHbIC.

2. Inecne Oabinanbic (kacelpbiH). Imecme OaitmanwsicTap Oenrimi  Oip
TaKBIPBITITEI 3€pTTEy Ke3iHae (POHIBIK MaTepuan OosbIin TaObuTambl. bi3 moHmik
KOocmapAplH OuTiM Oepy MpoLEeCiHIH Ma3MyHBIH HHTerpauusiiay (akTopiaapbiH
aTajplK, O1paK Ma3MyH]Ibl HHTErpalusiaay (aKkToOpbl PETIHJIE KEKE MOHHIH KYMBIC
icTeyiHe OalIaHbICTBl TOHAPAIBIK MHTETPALUSIBIK (PaKTOPIapAbl aHBIKTAY KaXKeT.
Ke3-kenren Ma3smMyHFa ToH HWHTETPAIUSHBIH IMOHAPAIBIK (DakTopimapbiHa Keieci
daktopnap karanpl. [IpobOmeManbIK-MOHAIK Ma3MyH (OChl TOHHIH 0Oacka
noHJepAeri npobyieMachl). by TakbIpblll KaTaH IIEHOCPMEH IIEeKTEIreHIMEH,
OHBIH mpoOjemanapbl KeOiHece Oacka TaKbIPBIITBIH Ma3MYHBIHAA ''maiiga
O0onanbl". [ToHapanbIK MocenenepIiH ©3eri MHTerpalusjaHaThlH KypCcTapFa OpTaK
KETEKII uaesapanl Kypanasr [115].

Ocpuaiiina, Kasipri mnemaroruka OuriM  Oepy Ma3MyHBI cajlaChIHIAFbl
MHTErpalusHbl OOoJIalIaKTarbl JKOFAPhl OKY OpPBIHJIAPBIHBIH OUIIMIH KaHFBIPTY
YKOJIJIAPBIHBIH O1pi, aneMaik O11iM Oepy KEHICTITH KaJIbINTACThIPY KYPabl PETIHIE
KapacTeipaabl. MHTEerpanmmss HoTmkeci Oenrici3mik  JKaFmadbIHAa — OLTiMII
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KYpBUIBIMJAY JafAbUIapblH KaJBIITACTBIPY AapKbUIBI KOJ JKETKI3UIETIH OuliM
ATyIIBLIAPbIH, OUTIMIH HMHTErpalusuiay JACHTeWiH apTTeipy ((parMeHTTiKk —
TYKBIPBIMJIAMAJNIBIKTAH ~ MOJAYJBIIK KOHE IKYHENiK) peTiHae OenruieHel.
Mamangapapl gasipiay MEH Kasipri HapbIKThIH KaKETTUIIKTEpPl apachIHAarbl
QIIIAKTHIK, O0acka (akTopiaapMeH Karap, Oojamiak MaMaHAapbl OKBITY KE31HJIE
MOHAPAJIBIK TPUHIUNTIH Oy3blIybIMeH J¢ OaimanbicThl [116]. Ochbiiaiinia, 0i3
HaKThl O11IM MEH OHBbI JKaHA MOHIe Kelly Ke3iHJe KOoJiaHa aiMay apachIHIaFbl
KaWIIbUIBIKIIEH >KYMBIC IcTeiimi3. Minger — OuniM Oepy poOOTOTEXHUKACHI
OOWBIHIIIA HETI3T1 YFhIMJIAPMEH OailIaHBICTBI DJEKTHUBTI KYpPCThl KEHIHHEH OHBI
€pKiH KOJ/IaHy YIIIH MYMKIHJITiHIIEe urepy. byn KaWIIbUIBIKTHI IIEHIyAiH Oip
JKOJIBI TIOHApAJIBIK OaljaHbICTap apKbUIbl OKY TOHJEpiH OIpIKTIpy OOMYyBl Kepek.
byn skarmaiina OiniM Oepy poOoTOTexHUKachl, ¢u3MKa KoHE HHGPOpMAaTHKA.
[lonapanblk ~ MHTETpAalUSHBIH  TEOPUSJIBIK  HETI31  PETiHIE  IoHapalbIK
OaillaHbICTapbIH (PYHKIUSIAPHl MEH THUIIOJIOTHUSICHIH KYMEINIK Tajaay 3epTTeNl
(A. H. ABeppsanos [117], C. 1. Apxanrensck [118], A. U. Epemkun [119], W. I1.
SAxosneB [120]); oky mporecine KyHEemK-KYpPhUIBIMABIK KO3Kapac, Oackapy
oonekTici peringe (B.I1. becnanpko [121], H.®. Tanezuna [122]).

binim Gepyai uHTErpanusiiay MocelieJiepiHe apHaJFaH 3eprTeyiepae eKi
OarbITThl Oeiyre OoJaabl: YHUBIMIBIK-KYPBUIBIMIBIK CHUIATTaFbl WHTErPALlUASIIBIK
npolecTep xkoHe OuliM Oepy OpTachlHBIH Ma3MYHBIH HHTErpanusiay. bipiHiii
OarpIT, OLTIM Oepy/liH cabaKTAaCThIFBI MEH Y3MIKCI3/IrT HeMece eMmip 0oiibl O11iM
aly unescbiHa HeriznenreH. ExiHmm OarbIT, MOHIEPAl YIJIECTIPUINeH OKBITYMEH
OaitmanbICThl. [loHapasblk OaiimaHpICTApAbl TalayFa apHaJFaH oicOueTTepic
NeJaroruKaiblK aclieKTKe Kem koH11 0emineni. On 0apibiK KyMbIcTapaa 6ap, oHja
Oenrii 6ip Aopexene MoHapaiablK OaiilaHbIcTap Macelec Ko3ranaabl. COHbIMEH,
MOHAPATBIK OAMIAHBICTAPJBIH TEOPUSUIBIK HETI3JepIHEe apHAJIFaH >KYMBICTapaa
oJlap/eIH (OaimaHbICTapAbIH) "TOpOUE MEH OKBITYFa KEIIeH 1 KO3KapacThIH IIAPTHI
MeH Kypaibl" ekeHmiri kepcerinren [123 - 126]. H. C. AnrtonoB "Oumimai
OIPIKTIPYAIH AUIAKTUKAIBIK KYpaJAapbiHbIH Oipl — OKYy MPOIECIHAC KYHell KoHe
MakKcaTThl TYpJE >KY3€re achlpbUIaThIH MOHApaIbIK OaillaHbicTap" aem aram eTTi
[127]. BaiinansicTap/sl TaJigay Ke3iHiae eKi KOMIIOHEHT OoIiHe/Ii:

a) AUAAKTUKAJIBIK, "MYFallIM - OKY MpOIeci - OKYIIbI" KyheciHaeri e3apa
opeKeTTeCcy MEXaHU3MiH aHbIKTay yIriH [123, 128];

0) omicTeMeNK, HAKThI MMOHIEPl OKBITYABI KETUIAIPY Kypasbl petinae [123,
128-130].

[Tonapanbik OaiaHbICTApALIH (YHKIUSIIAPHIH HAKTHUIAY KE3iHIE OJapablH
OpEKET €Ty MEeXaHU3Mi KoHe OipHele MmoHaepal 011y apackiHaa OalIaHbIC OpHATY
KOHE TaljalaHy Ke3iHae Tmaiga OoJaThIH eCcTe caKTay MEH OWJIayJIbIH
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MICUXUKAIIBIK TIpOIlecTepl Typasibl MACEJeHI aram eTmney MyMKiH emec. "Oinay
KYMBICBIHBIH €H MaHBI3/IbI JKarbl — OYJI ’KaHa OailylaHbICTapAarbl HOpceep/l Koca
aNFaHja, OJIApAbIH >KaHa, €peKIe KaCHETTEPIHJIET1 Hopcenep Typalbl xabapiap
oomy" [131]. Bimim amy — MakcarThl mporecc OOJFaHIBIKTaH, "3aTTapibl KaHa
OaltnaneicTapra" KoCy ©3/ITHEH OoyiMaybl Kepek. benriimi OutliMal KOJIaHyAbIH
KUBIHJIBIFBI — JKaHa ’aF/1alifa KaThICThl KAPhIM-KATBIHACTHIH KaXKETTI )KYHECIH Kypy
MYMKIH/ITT. MyFaiMHIH peJjll OKY 1C-9pEKETIHIH MaKCaTbIH KOHE OHbI OacCKapy/bl
OMICTEMENIK TYPFbIIAH AYPHIC TYXBIPhIMAAY KaOUIeTiHAe XaTblp. byn oiinay
MPOIECTEPIHIH 3aHIBUIBIKTAPBIH OUIreH JKaFjgaija FaHa MYMKIH Oomajbl.
"ITcuxonorusiblK, OlIiMre TiKelned CcyHeHOEeCTeH 63 MIHJIETTEpiH IIelIe alaThiH
negaroruka OemiMi »KOK. bimm OepymiH MakcaTTappbl MEH Ma3MYHBI, OKBITY
oficTepl MEH Kypajaapbl, OKY 1C-OpEKEeTIHIH YHBIMIACTHIPYIIBLUIBIK (hopMaiapsl,
OKBITYABI Japajay »>KoHE capajiay, NIbIFapMallbUIbIK TYJIFAaHBI TOpOUEney,
OKBITYIIBUTBIK €HOCKTIH E€pEKIIeNiri, MCUXOJOTHsIbIK KOHTEKCT Iaija OoJajibl,
MeJJarorMKaNbIK YKOHE MCHUXOJOTHSIIBIK OUTIMHIH CHUHKPETTIK OIpiryl aHbIKTas1a bl
[132]. Tlonapamnblk OaiflaHBICTAPABI aHBIKTAY JKOHE TMaiianaHy Mporeci olapblH
(GYHKIUSTIAPBIH €CKepPEe OTHIPHIN FaHa KYy3ere achIpblIybl MYMKiH. COHIBIKTaH,
MIOHAPAJIBIK OallyIaHbICTap bl OPTYPIIl OJIIIEeM/Iepie KapacThIpyFa 0oaibl, onap:

- TeJarorukajiblK (YHKIUS OKY IMPOLECIHAE KOJJIAHBUIATHIH KOHE OLIIM,
OUTIK TeH JarapulapAbl OIpiKTipyre OarbITTaliFaH Kypaigap, ¢opMmanap MeEH
OIICTep/IiH KUBIHTBIFBI PETIH/IE;

- TICUXOJIOTHSUIBIK (PYHKITUSI OKY 1C-OpPEKETIHEH TYBIHJAMTBHIH €CTE€ CaKTay
MEH OMJIayJIbIH MEXaHU3M/IEP1, ICUXUKAJIBIK MTPOLIECTEPIHIH KUBIHTHIFBI PETIH/IC.

Ocpbunaiinna, moHapasblK OalIaHBICTAPABIH (PYHKIUSATIAPHI OJIAPABIH SPEKET
€Ty MEXaHHU3MIH aHbIKTaiabl. JKOFaphl MEKTENTIH OKY MPOIIEC YIIiH IMOHAPABIK
OaitmanbicTapael Tepy opekerrepi 6ap. ConbiMen, B. CricoeB [133] moHapaibik
OailylaHbICTap/IbIH KIKTETyl OpTa MEKTENKE KOJJaHY/a >KaKChl JAMbIFAHBIH KOHE
OHBl  JKOFaphl OKY OpBIHJAPBIHBIH  JAWBIHIBIFBI  asChIHAA  KOJJIaHYyFa
OOMaTHIHIBIFBIH aTan OTTi. Ajaiija, MyH/Ja YHUBEPCUTETTIH EPEKIICNIriH eCKepy
eTte MaHbI3Nbl. Cebedi JKOO-ma OKBITYIBIH MakcaThl — MaMaHHBIH JKeKe OachlH
KJIBIITACTHIPY, TOPOUEITiHI TOpOHueey.

- OUIIM MEH JarAbUIapAbl ©3€KTEHAIPYAl KaMTaMachl3 €TETIH Ma3MYH/bI
MOHApaJbIK OalIaHbICTap;

- OoJaliaK MaMaHHBIH Koc10M MaHBI3/IbI )KEKEe KaCUETTEPiH KaJIBINTACThIPYFa
OarpITTaJIFaH TOpOUENiK OailanbicTap;

- OKBITBUIATBIH  MOHAEPIIH  OoJylalllak  MaMaHIBIK  AJIEMEHTTEPIMEH
OaliaHBICBIHA HET13/ICNTeH dIicTeMEIiK OailaHpIcTap.
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[IcuXOMOTUSITBIK-TIEaTOTHKAJIBIK TOCUIII KOJTaHa OTBIPHIN, €Ki MaHBI3IbI
IApTThl aXbIpaTyFa Oonajel: OipiHmiijaeH, Jlarapiap MEH HKEeMAUNK TeK
OKYILILIHBIH JKEKEe 1C-9pEeKeTI MPOIECIHIEC JaMUJbI )KOHE OJlapJbl MAaKCaTThl TYypIe
KQJIBINTACTBIPY YIUIH OHBIH HOTHXKENEpiH OoipkayFa MYMKIHJIIK OEpeTiH OKy Ic-
OpEeKEeTIH Taijay KaxeT. EKIHIIAEH, OKY 1C-opeKeTiHe MOTHUBAIUSIIBIK KOHE
aTKapylibl KOMIIOHEHT Kipeni. Exi KOMIoHEHT Te OenceHai e3apa OailaHBICTHI
OoiFaH Ke3le KbI3MET HoTHxkenepi ToJblK Oosambl [134]. Kasipri Oinim Oepyne
OailKanaTblH MHTETPALMSUIIBIK MPOLECTEP. OJap Kejecl OarbITTapaa KepiHei: 011im
OepymiH cabakTaCThIFBI MEH Y3IIKCI3JIr, OKYy MOHACPIH YWIECTIPUITEH 3epTTey.
Oky mpolieciHie MoHApaIbIK UHTETPALMSHBI JKY3€re achIpyIblH OlpHEIe eHIreii
O6ap. CtyneHTTepAiH OKBITYIBIH Oip CaThIChIHAH EKIHIIICIHE aybICybl aJbIHFaH
OUTIMHIH >KYHEIUIIK JeHIeHiHIH KOFapbUIaybIMEH KaTap Kypyl Kepek. TemeHri
JeHreie MHTErpalusIaHFaH OUTIMHIH 3JIEMEHTTEpl MoHapalblK OailnaHpicTap
Oonbin TaObLIaABI. Keneci neHrennepae »KeKelnereH TaKbIphIITap/bl, Oemmaepai,
KypcTapapl Oy 3JeMEHT-KeUIeHJep/ie KaJlblnTacybl Kepek. by  moceneHi
MOHAPAIIBIK WHTETpallis TYPFBICBIHAH KapacThipa OTHIPHIN, 013 TMOHAPAIBIK
OailyTaHBICTapbl AHBIKTAY Ma3MYHHBIH OPTAKTBIFBI, KbI3METTIH OPTAKTHIFBI JKOHE
OKBITY OMICTEPIHIH OPTaKTBIFbl MPUHIIUIITEP] HET131HAE >KY3€re achbIpbUIATHIHBIH
OaliKagbIK.

[TonapasbIk MHTETpAIUs MeIarorukaaarsl KenyHKIIMOHAIIB KYOBIIBICTHI
OLIMIPeTIHAIKTeH, OJOKTHIH Ma3MYHBI MEH KYPBUIBIMBI, COHIAM - aK OHBI KOJIaHa
OTBIPBIT OKY MPOIIECIH YIUBIMIACTHIPY KeJIeCIepl aHbIKTaybl KEPEeK:

1) OaitaHbICTapAbIH IICHXOJOTHSIIBIK MEXaHH3MI;

2) "OKBITYIIBI - OKY IPOIECI-CTYACHT'" >XYMECIHIH ©e3apa opeKETTEeCYIHIH
TUAKTUKAIIBIK epEKIIeITIKTePi;

3) oKy nmpoleciHe CHHTE3[IK KaiTtagay OJOrbIH €HI13y HOTHXKeCcl —
TaHBIM/IBIK 1C-OPEKETTIH CHUIIAThIH 03repTyi 001ybl Kepek [116].

binim Gepy xarmaibiHAa €CTe CaKTaybIH KEKE TCUXHUKAIBIK MPOIIECTEPIHIH
pOIIiH aHBIKTAY KE31H/IE, erep OKY MaTepHUATILIHBIH Ma3MYHBI alllblIMaca, )KaHFBIPTY
npoueci  KypIeleHe TYCeTiHI aram  oTUIAl.  3epTTeleTiH  YFbIMAApJbIH
(GYHKIMOHANIBIK €pEeKIIETIKTepl OKY MaTepHuajiblH €CTe€ caKTayra OaFbITTaliFaH
KbI3METTIH IIETiHeH ThIC. bys »karmaid JKeNuUliK MOJENb TYPFBICBIHAH Hallap
KYPBUIBIMJAJIFAaH aKNapaTThIH Y3aK MEp3IMJl Kagka CaKTalyblH Ouimipeai. byn
xKarjnanaa OutiMal Oip MOHHEH EKIHIN MOHTE aybICThIpY OlpKaTap KaTeliKTEepMEH
O1pre Kype/l, olap/blH CUMAThl ICUXOJIOTUsAa HHTepdEpEHIIUs Ien aTanaabl. by
Oip-OipiMeH O9CEeKeseCeTIH jKaHa >KOHE €CKl akmapaT Typajbl OOJFaHABIKTaH,
KEJIepri YMBITBIIT KETy TPOIECTEepIMEH J€ aHBIKTAJaThIHBl TaOUFH HOpCE.
¥MBITYIBIH HHTEPOEPEHIIUSIIBIK TEOPUSICHIHBIH HACSIChl — aKmapaT (€cKi Hemece

36



aHa) Oacka akmaparTbl JXaHFBIPTYIAbl KWUBIHAATaAbl. by Teopusira coiikec
TEXEY/IIH €Kl TYpl Oap: peTPOaKTUBTI JKOHE MPOAKTUBTI. PETpoakTHUBTI TeKETY ecKi
MaTepHUalIbl )KaHACBIMEH 0acy 9CEepIHEH, all MPOAKTUBTI TEXKEY jKaHa MaTepHAII/IbI
eckiMeH Oacy ocepineH kepiHemi [135]. OKBITYIABIH OCHI TYPiHIETT TaHBIMJBIK iC-
OpEKETTIH Kypamaac OemiKTepiHiH Oipl — OUTiMAl KYpbhUIbIMAAY OOJbIN TaObLIadbI,
COHJIBIKTaH OYJI KOMIIOHEHT acCUMWJISILIUS 00beKTiCiHe aifHamybl kepek. [I. HoBak
OMICIMEH KacaJFaH cXxemajiap TY>KbIPbIMJIaMaHbl KAJIBINTACTHIPY YILUIH FaHA €MEC,
COHBIMEH KaTap KYpPBUIBIMJIAy AaFIbUIApPbIH KAIBITACTHIPY YIIIH J¢ Heri3 Ooia
anmanpl. 3UATKEPIIK KBI3METTIH MAaHBI3IBl JaFablIapbl akKMapaTThl o3 OeTiHIe
OHJ1ey OOJIBITT TAOBITIAIBI.

byn acmekTieri CXeMOTE€XHUKa FbUIBIMU Oillayiabl, OaillaHbicTap MeEH
KaTbIHACTap/bl KAJBIITACTHIPYFa KOMEKTECEl, MYH/a opTYpJil OailnaHbic TypJiepi
KepiHemai: cebern-canmap, JOTHUKAIbIK, (PyHKIIMOHANIbI. AWTa KeTehik, Oy OarbIT
O11iM Oepy poOOTOTEXHUKACKIH 3epJieiey YACPICIHACT1 Heri3r1 OarbITTapAbIH Oipi
00JIBIN TaOBLIABI J)KOHE O13/11H 3epTTEy KOHTEKCTIH/E Ko3eNreH. by cxemanapasl
KYpacTelpy Ke3iHae OalimaHbICTapAbIH CHIAThI OO0Mybl Kepek. Cxemamapbl
KYPYIbIH KHUBIHIBIFBI — OYJI OpTypiil OailllaHbICTap[bl aHBIKTAY >KOHE OJIapAbl
KaJBINTACKAH TY>KBIPhIMJIAMAaHBIH CXEMachlHa KOCy OoJjbill  TaObuianbl. byn
MIPOIECC AUCCEPTALMIHBIH €KIHIIN TapayblH/la HaKThUIaHFaH. bimiMmal KypbuibIMaay
KaOlJeTl TaHBIMJIBIK 1C-OPEKETTIH THIMAUIIH aHbIKTaiabl. CTyIEeHTTepre OcChl
KUBIHJIBIKTAP/Ibl JKEHYI'e KOMEKTECYy YIIiH MYFaliM ITOHAPAJIBIK OailaHbICTap/Ibl
OpHATYJIbIH TICUXOJIOTHSUIBIK TETIKTEPIH YCHIHYBI KEpeK, aram alTKaHja, Oy
aKmapaTrThl CaKTay »>KOHE OHJEY epeKueNikTepl Typaybl. JKaATbhlH KEUIIK
MOJICNIIHE CoMKec, OUTIM OKIIayJlaHFaH VSIIbIKTapAa caKTaJMaiabl, ojap Kypieni
UEePAPXUSUTBIK OalyaHbIC KyleciHe eHri3inreH Oosansl. COHNIBIKTAH, OKYIIBIHBIH
IJIBIHFBI OKY CaThUIAPBIHJIA aliFaH OUTIMIH MaiianaHy KakeT OOJFaH[a, KaKeTTi
TYKbIpbIMJIaMaMeH OaiylaHbICThI OYKiT Kyie e3ekTi Oonaapl. JKaHa moHre OyKind
KYHe KakeT eMmec, TeK Keke (parMeHTTep KakeT OOJFaHIbIKTaH, O YIIiH
OypblHHAH Oap OalaHBICTapAbl AIBIN, (ParMEHTTEPHAl XKaHAa KYPBUIBIMFA KOCY
kepek. JlamynbiH omOeban 3aHbl opOip Kenecifen KyHeHiH dJIEMEHTTEp] aJlJIbIHFbI
KE3eHJIe TOYeJCi3 pEeTIHJIE eMIp CYPreH KapamaibIM SJEMEHTTEPJIIH KelleHaepl
6onanbl [117]. Con Karuaa OOMBIHILIA TOHAPATBIK OailJlaHbICTAp KYHEC! KYPbLIYbI
Kepek. JKanmbl TEeXHUKaJIbIK JKOHE apHailbl NMOHAEPIIH OacTamkbl 3JIEMEHTTEpI
1preJi JIeMEHTTEPJICH OJIap/bl YIKEHTY apKbUIbl KYPbUTYBl KEPEK KOHE TOYelCis,
OacTankpl peTiHAe KalTa eHrizuiMeyl kepek. JKaimbl MHXXEHEpPIK FbUIbIMIAp
KaTapbIHJIAFbl TCOPHSUTBIK MEXaHUKAHBIH MaHBI3ABLIBIFBIH €CKEPE OTHIPHIN, 013 03
TaHJAybIMbI3Fa KOHE TMICHUXOJIOTUSIIBIK-TICIarOTUKAIIBIK CHUIATTaFrbl cebenTepre

Ha3ap ayJapabIK:
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- Oumim Oepy poOOTOTEXHUKACHI, (U3MKA KoHE WH(OPMATUKAHBIH
MIOHAPAJIBIK OailylaHbICTaphl AlKbIH;

- CTYIEHTTEp TEOPHSUIBIK MEXaHWKa KypchiHIa (U3MKa MEH MaTeMaTHKa
OlmiMAepIH Kojaanyaa Oenrun Oip KUbIHABIKTapFa Tamn 00abl.

[Tonapanbik OaitiaHbICTapABIH alKbIH OONybIHA KapaMacTaH, OJNApIbIH OKY
IpOIECiHEe KOCBUTYBI Ke€Jle KYMOH TyAbIpaabl. Byi TYKBIPBIMIBI pactay YIIiH
dus3nKa KoHE TEOPHUSIBIK MEXaHWKa OOWBIHINA KOFaphl OKY OPBIHIAPBIHBIH
OKYJIBIKTapbIHBIH Ma3MYHBIH TaJIJay *KETKUTIKTI.

Kadenpanap apaceiamarbl OaitmaHpiCTapablH OOJIMAaybl, OJapiblH OemiHyl
MoHapaNbIK OailIaHbICTapAbIH TaChIMAJIAYIIBICHl TEK CTYIEHT €KeHITTHE JKeIeIl.
[Tonapanbik OaiyaHbICTAPABIH MCUXOJIOTHSIBIK MEXAaHU3MIH allla OTBIPBIN, OHBIH
aZiaM KaJbIHBIH €pPEKIIETIKTEPIHAC eKeH IINH OalKaiMbI3. XKaaThIH KYPBLUIBIMIBIK
AJIIEMEHTTEPIH KapacThIpFaH Ke3zae Ounimal Oepy ImapTTapbl aHBIKTANbI, OJapIbIH
ecebl mMoHapayiblK OaiylaHBICTAp/bl  OPHATYABl  KHUBIHIATATBIH  >KaFbIMCHI3
dakTopiapabl  JKeHyre MyMKiHIIK Oepemi. Kasipri korapbl OuniMm  Oepyne
OaiiKaJlaThIH MHTETPALUSIIBIK MPOILECTEP HAKThl MOHAEPAIH OKY IMpOoIeciHe O11iM
Oepynl MHTErpalMsuIayAblH TYKbIPbIMIAMaJbIK €pEeXeNIepiH €HrI3y JeHreuiHzae
epeKIne MYKUIT a3ipaeyal tanan erefi. Ocbl Mocene OOMBIHINA TCUXOIOTUSIIBIK -
NeJarorukaiblK JKOHE apHalbl oneOuerTepii Tangay Oi3re  MMOHapabIK
UHTETpalusra KeAepri KeNTIpeTiH OOBEKTUBTI  (paKTOpiap[bl aHBIKTayFa
MYMKIHAIK Oep/i: Heri3ri (akTop 1premi, »Xaimbl HWHXKEHEPNIK >KOHE apHaWbI
MOHJIEPMEH 3€PTTENIETIH TaHBIMIBIK KbI3MET OOBEKTIJICPIHIH albIpMAaIIbLIbIFBIMEH
OaiinanbicThI[40].

[Tonapanblk MHTErpalrs, OHbIH epeXeNepiHiH Oipl HHTerpalusIaHFad O11iM
KYHECIH KaJbINTaCThIpy OONBINT TaOBUTANbI, aTaJFaH EpeXeH1 JKy3ere achipyra
MYMKIHAIK O€peTiH omicTeMeNiK d3ipiaeMeNepal »KacayFa MYMKIHIIK Oepei.
Ocburaiiiira, OimiM ~ Oepy  pOOOTOTEXHMKACHI Kas3ipri yakbITTa MYFajiMre
CTYACHTTEPMEH Oipre OHBIH TEXHUKAJbIK >JKaFblHaH KYpAETl KaKTapbIMEH
OaitmanbicThIpa anmagbl. OChI aCMEKTiHI OKY JKOcTapiapblHa €HTi3eTiH OuriM Oepy
OarmapiamMaiapblHBIH CaHBl YHEM1 ©CIm KeJledi, COHJBIKTaH OJICTeMEINIK
KaOJBIKTAy JKOHE OKY-oJliCTeMENiK 0a3aHbl HBIFANUTYy KaXeTTUTr apryna. by
TEXHOJIOTUSIHBI €HT13YA1H apThIKIIBUILIKTApbl MEH SJIEYET1 ayChl3, acipece OyJ1 63
O€TiHIlIEe 1aMbITyFa, TAHBIMJIBIK KaOLIeTTep MEH MOTHBALMSAHBI apTThIPYFa BIKIANI
ereni. Conpaif-ak, OyJ1 mporecTep OUTIM Oepylneri TEXHHUKAJIbIK OaFbITThI
JAMBITYJIbIH OaChIMJBIFBI Typalibl YKIMETTIK MIenriMjaepre OaisIaHbICThI ©3€KTi
Oonbinn oThIp. Korapeina aiTbuUIFaHgal, mHoOpMmarhka 0acka OKYy KypcTapblHa
uH(pOpMaTHKa KYpChl YCBHIHFAaH Ma3MYHbl omOeOar akmapaTTaHAbIpyFa bIKIAI
eTeTiH daktopra xkaranbl. MHpopmaTuka xoHe (u3MKa MYFATIMICPIH Jaspiay
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Typasibl KeITereH IeNaroruKajblK 3epTTeyJiep, COHBIMEH Oipre onapiabl OuTiM
Oepyal akmapaTrTaHAbIpy >KaFaalblHaa Ou1iM Oepy poOOTOTEXHUKACHIH OKBITYFa
TalbIHIAy — KQXKETTUIIKKE — aiHamael.  MyfamiMaepal  Jaspiay  opJaibiM
pPOOOTOTEXHUKA MEH KOMIBIOTEPIIEPAl OariapiiaMalblK KamMTaMachl3 €TYIH JaMy
KapKbIHBIHAH apTTa KaJlaJbl, TETCHMEH OKBITY Ma3MYHBI MEH dJ[iICTEMENIK JaspIIbIK
TEXHOJOTUSJIAPBIH O€JICeHAl TYpAe KETUIMIPY KakeT. 3aMaHayun (Qu3nKa >KOHE
nH(OpPMATHKAa MYFalTiMi JXaHAPTBIJIFAH OKBITY TaJlalTapblHA COWKEC MAWBIHIIBIK
JEHIeHiHIH  COMKECCI3MIKTepiH JkeHyl kepek. On ymiH Outim  Oepy
pOOOTOTEXHUKACHIH  WH(OpMaTUKaMEH  koHE  (U3HKAMEH  ToHapaJIbIK
BIHTBIMAKTACTBHIKTa WHTETPAllUsJIAHFAaH HOTIDKCHI KOJJIAHY KaKETTITIT Typasibl
NICUXOJOTUSIIBIK-TIEIArOTUKANBIK  3epTTeysiep Kaker. KociOum mallbIHIBIK IeH
OKBITYFa JTaWbIHJBIK ©JIIeMJIepiHiH Oipl peTiHae, Oi3re >kolamapibl JalbIHIAY
ycoiHbuIaAbl. JKaHa peire colikec, ©31HIH HETI3r1 KbI3METIMEH, aTan aWTKaHJa
nHpopmaruka HeMece (QHU3MKAa MYFalIiMiHIH peJiMEeH Karap, OurnMm Oepy
poOOTOTEXHUKACKl cabaKTapblHJIa OoJlaliak MYFajliM KociOM KBhI3METTIH >kKaHa
KOMITOHEHTTEPIH Hrepyi kepek. [lemarormkanblk mpakTukama uHbOpMaTHKa MEH
OlmiM Oepy poOOTOTEXHUKAChIH MHTErpalusiiayblH >KaHa JaFJbUIapblH KOpPCETY
KakeT. bynm  cypaktapiabiH — OapiibIFbl  MIEJArOTMKalbIK — cajlaFa  e€Mec,
TICUXOJIOTUSIIBIK-TIEIArOTUKANIBIK ~ calara KaThICThl. JKaHapTeuiFaH Oarmapiama
OOWBIHIIA TOHAIK €MeC, IMOHApAIbIK WHTETpAIlUs AalAbIHFbl KaTapFa IIIbIFaJIbI,
COHJIBIKTaH MEKTeN OaraapiaMachiHga WHpOpMaTHKa MOHIHAE POOOTOTEXHUKA
OOWMBIHIIIA )KYMBIC KapacThIPbLIFaH.

NudopmaTka KypChbIHBIH OarapiaMalblK KacaKTaMachlH >KaHAPTY >KOHE
YIFAWTy, OJJEKTPOHIBIK OuliM Oepy pecypcTapblH >KaHapTy, COHJAai-aK
POOOTOTEXHUKAHBIH KAPKBIHABI JaMYbl KOFaphl OUTIMIe aHa MakcaTrTap KOSIbI.
binim Oepy pobororexHukachl cabakrapelHIa Oojamak HHPOpMATHKA KOHE
bu3rMKka MyFaliMJIEpIH Jlasgpiay Ma3MyHbl OKBITYIbIH OJICHAMAJIBIK >KOHE
TICUXOJIOTUSUTBIK-TIEAar OTMKAIBIK TPUHITUIITEPIH €CKEPE OTHIPHIT KYPHLIYBI KEPEK.
KOO-na pobororexHnka OONBIHINIA HET13T1 KOMIOHEHTTEP/1 Kobanay daicTemMeci
MoHapalblK KOHTEKCTE TOHJEPAIH JaMy IepCHeKTHBajapbl MEH OuliM Oepy
KYHECIH KaHFBIPTY YPHAICTEpIH €CKepe OThIpbIl KypbuUiasl. OcblFaH cyiieHe
OTBIPBI, MYFaJIIMHIH TCUXOJOTHSUIBIK-TIEIarOTUKANBIK ~ KY3BIPETTUIIN  aHa
MeAaroruKajbIK Oiay KoHEe MOTUBALIMSAMEH OailIaHbICTHI OOJTYBI KEpeK.

Hemek, Oomamak wuHGOpMATHKAa MYFaIiMIH JaspiayIblH Ma3MYHBIH,
olicTepl MeH YUBIMIACTHIPYIIBUIBIK (opMajiapblH TaHJAy oAICTEMECI MEH
CTpaTErusiChlH SKeTUIAIpy OOMBIHIIA FaHa €MeC, COHBIMEH Karap OoJamak
MYFAIMIIEpAl  TIOHAPAIBIK ~ MHTETpaIusra JalbIHAAYABIH  TICUXOJIOTHSIIBIK -
NearoruKajiblK epeKIIeTIKTePIH eCKepy KaxkeT. J{albIHBIK TEXHOIOTHSICHI TaMbIII
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KeJle JKaTKaH aKmapaTThIK-OUTiM Oepy OpTachIHIAarbl MYFAIIMHIH JKaHA Pejii MEH
MaKCaTblH €CKEPE OTBIPHIN KYPBUIYbl KEpeK, aTan aWTKaHJa WH(OpMATHUKA >KOHE
dbu3nka MyFrajgiMi FaHa €Mec, COHbIMEH Karap OuliM Oepy poOOTOTEXHUKACHI.
bonamrak ~ kociOM  KbI3METTIH ~ Ma3MyHbl ~ OKBITYABIH  ICUXOJOTHSJIBIK -
NeAarOTHKalIbIK OaFBITBIH ©CKepe OTBIPBIN, aKMapaTTHIK-KOMMYHHUKAITUSIIBIK
TEXHOJIOTHSJIAP apKbUIBI OUIIM Oepy NpOleCiHE EHTI3LIETIH OKBITYABIH KaHa
YUBIMIBIK HBICAHAApPBl MEH oJicTepiHe OarbITTanateiH Oomanmbl [97]. XKyiteni
TOoCUIre colikec OulM Oepy pOOOTOTEXHUKACHIH OKBITA ajaThiH OoJialak
nH(pOpMaTHKa XoHE (PU3NKA MYFAIIMIHIH KOCIOM KY3BIPETTUIITIH KaJIBIITACTBIPY
OOWMBIHIIIA TTEIarOTUKAIIBIK KbI3MET O13/11H 3epTTeyiMi3e OipTyTac 0OBEKT pPEeTiHAe
KapacThIpblIafbl.  bacTel  Ha3ap  MyFaliMHIH  KbI3METIHJIE  KOPIHETIH
UHTErpallMsIbIK, KYHe  Kypayllibl cumarramanapra  ayaapbuiajipl.  Ochbl
yCTaHbIMAapAaH OonamiaKk MyFaliMal  Jaspiay Ma3MYHBIH JKQHE KociOu
KY3BIPETTUIIK KYPBUIBIMBIH JKETUIMIPYIH OJICHAMAJILIK HET13/IepIH aHBIKTAY,
bunocopusANIbIK, TCUXOIOTUSIIBIK-TIEAArOTUKAIBIK ~ 9€OUETTEPAl  TEOPUSUIIBIK
Tanay YIIiH )KYHem Taaaay MaHbI3Abl OOJIBIT Ta0bLTA b,

Ocbunaiiiia, 6onamiak MyFaJlIMHIH 9JIICTEMENIK JTallbIHIBIFBIHBIH Ma3MYHbBIH
JaMbITy/1a oLTIM oepy MIPOLIECIH/IC aKnapaTThIK-KOMMYHUKAIUSIIBIK
TEXHOJOTUSTIAPAbl  KOJNJAHYABIH TCUXOJOTUSIIBIK-TIEIaTOTUKAIBIK ~ HETI31 e
ISy pesl aTKapaasl. byl Kypaigapasl eHOeK HapbIFbIHIA CYpPaHBICKA He OUTIM
OepyniH 3amMaHayd MakcaTTapblHa OaFbITTaIFaH JKAaHAPTHUIATHIH OLTiM  Oepy
mporeci  aschiHAAa —NaifganaHy — u@piaHabpyFa, JKacaHIbl  MHTEJUICKTTI
naiifjasianyra OalyaHbICTBl OAapJBIK MPOLECTEp YIUIH ©3€KTI OOJbIN TaObLIaibl.
MyHbiH Oopl  3aMaHayd MyFaliMJl  JaspiayFa KOWBUIATBIH — TaJlaliTapbl
alTapIbIKTall e3repre/li, MoHAPaIbIK HOTIDKEJIep OapraH CalbIH MaHBI3IALI OOJIBII
TaOBIIATBIH OKY IMPOIIECIHAEC OHBIH OPHBIH XaHa TICUIIEPMEH Oaraayra MOXOyp
ereni. MHdopMaTtuka KypchIHBIH OaraapiamaiblK KacaKTaMachIHbIH apCEHabI,
ANEKTPOHBIK OUTIM Oepy pecypcTapbiHBIH Kypambl, OJapblH OKY MPOILIECIHJEr1
GyHKIMsIAapel  endyip  apThil  Kenmeni, Oyn  coiikeciHie  uH(OpMaTuka
MYFaTIMJEPiH 9ICTeMENIK AaspiayablH allIbIHa KaHa MIHACTTEp Kosiabl. bomarak
nHpopMaTuKa MyFaIiMiH Jaspiiay oficTeMecCl OKBITY/BIH aKMapaTThIK OLTM Oepy
OpPTachlH KYPY TEOPHSICHI MEH TEXHOJOTHSCHIHBIH €peKeyepiHe CyHeHEe OTBIPHIT,
MYFaJIiMHIH aHa pejli MEH MAaKCaThlH €CKEPE OTBIPhI KYPBUIYbl KEpeK.
AKNapaTThIK-KOMMYHUKAIMSUTBIK, TEXHOJIOTHSIIAP KYpasJlapblH aHBIKTAy >KOHE
naijayiany JaFapUIapbl MEH JaFIbUTAphIH KAJIBINTACTRIPY OoJaniak nH(OOpPMAaTHKa,
busuka xoHe OUTIM Oepy pOOOTOTEXHUKACHI MYFaIIMIHIH KOCIOM KbI3METIHIH
OapibIK JepJiiK KOMIIOHEHTTEPIHE KApKbIHABI EHTI3yJl KO3JCHTIH MyFalllMHIH
Oomarrak KociOu KbI3METI1 asiChIHJIa MAaKCaTThl TYPE JKY3€Te aChIPbUTYhI KEPEK.
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MyramiMai  OCbl  Kypayapabl — KOJJIaHyFa  OMICTEMENIK  Jaspriay
KYPBUIBIMBIHBIH, HET131HE€ OKY IPOICCIHIE OJapIbIH OICTeMENIK (YHKIHSIIAPHI
OOMBIHIIIA OCHl KYpalJap/blH THIIOJOTHSACHIH KypraH >XeH. bomamrak myrammi
oJICTEMENIK Jaspiay >KyHeci »OFapblja aTrajfaH KypaigapMmeH OutiM Oepy
IPOLECIHE EHTI31IETIH OKBITYIbIH >KaHa YHBIMIACTHIPYIIBUIBIK HBICAHIAPHl MEH
OMICTEpiHIH apCEHAJIbIH JaMBITYMEH aWKbIHAQIATBIH Ooyajpl. AKIApaTThIK-
KOMMYHHUKAIIUSITBIK TEXHOJIOTHSIAP KYPalIapbIHBIH KYPaMbIHBIH ©3T€prillITiri, ap
MYFaAJIIMHIH Ka3Ipri yakbITTa KYpPBUIbIN KaTKAH KOITEreH 3JIEKTPOHIBIK Oa3zara
KYTIHY MYMKIHIITI VCBHIHBUIFAH  KYPAIAApAbIH  OMICTEMENIK  THIMJIUITIHE
caparitaMa MEH Oarajiay »Ypri3yal KaKeT eTe/l . OPTypil OKy MoHaepl OOUbIHIIIA
OKBITYJIBIH KaJITIbl aKMapaTThIK KOHE KOMMYHUKAIUSIIBIK TEXHOJOTUSIAPBIH KYPY,
OKY KBI3METIHIH OpTYpJIi HbICAaHAApbIH aKNmapaTThIK KojjayFa OaFbITTalFaH, aTall
alTKaH[a, MyJIbTUMEIUA-TeXHOJoTusIap 6azaceiHaa. OKy MPOIECiHAE HAKTHI OKY
MIOHJIEPIH/IC aKIMapaTThIK-OKBITY OPTAaChIH KYPY YIIIH KEKe dICTeMENIepIiH KaHa
KOMITOHEHTTEPIH 93IpJiey YIIiH aTajFaH KypaJgapAbl €HTI3y KoHe NaijaaiaHy
OKBITY JKYHECIHIH >XKal-KYWIHAET! BIKTUMAaJl ©3TepiCTeplli €CKepyre >KOHE OKY
MPOIIECIHE TY3€TY 9CEPIH €HT13yre MYMKIHIIK Oepesi. Ockl MakcaTTa, €H alJIbIMEH,
OKBITYIIIBIFA OKY OPTachIH >kKoOajayFa, OHBIH Ma3MYHBIH aBTOMAaTTaHbIPbLIFaH
OKY JKoHE Oakpliay OarmapiiaMaliapblH KOJIJIaHa OTBIPBIN, KKET OOJIFaH JKaFaiia
Kelell JKaHapTyFa MYMKIHAIK OepeTiH acmanThlK OardapiamanblK —Kypaijaap
Koiaaneuiagel.  OKpITyna OarmapaamMabIK -9JIICTEMETTIK KeIleH e/ i
naijagaHy OKBITy OapbIChIHIA TYBIHIAWTHIH (YHKIMOHAIIBIK MIHACTTEPIl
memyal kesaewai. MyHaal KemieHJep OKBITYIIbUIap MEH OUTiM - aymibuiap
alIblHA JKaHAa MYMKIHAIKTEp aiajbl, OMTKEeHI oJiap OKy OaraapiamMaliapbiH,
OMICTEMENIK KaMTaMachl3 eTyai OipikTipyre MYMKiHIIK Oepeni. bomammak
MyFamiMAl Jaspiay Ma3MYHBIHBIH OPTYpPJl aCHEKTUIEpPIH AAMBITY KaXeTTUIriH
€CKepe OTBIPBIN, OHBI JaWbIHJAYAbIH JKaHa >KYHWECIHE KOIly >XaFJalblHJa OHbIH
Kociou, MIOHIIK, TICUXOJIOT USIIBIK -IT€ Jar OTUKAJIBIK JKOHE QIICTEMEINIK
KY3BIPETTUIITIH KapacThIpy 63eKTi Oomaael. KociOn Ky3eIpeTTiTIK OHBIH Oenrim Oip
cajajiarbl KbI3METKE, aTan alTKaHjaa uH(opmaruka, (Qu3MKa, COHJai-aK OiIiM
Oepy  poOOTOTEXHHMKAChl ~ MYFalliMi  pETIHJAE  JaWbIHABIFBIHIAA  KaThIp.
Ky3BIpETTUNKTIH MOHIK KOMIIOHEHTI MYFaIMJII MPAKTUKANBIK 1C-OpPEKETKE
JTANBIHIAYIBl JKOHE IMOHAPANBIK WHTETPAIMSHBI JKY3ere achIpyIbl KaMmMTamachl3
€TEeTIH FUIBIMU O1JTIM MEH TIOHJIIK JAaFIblIap )KYHECIH CUIaTTan/Ibl.

MyfaniMHIH KY3bIPETTUIITTHIH IICUXOJIOTUSIIBIK-TI€Iar OTMKAIBIK KOMITOHEHTI
OHBIH KBI3METIH BIHTAJIAHIBIP Y IbIH Kaci0u OarbITHIH, TaHBIMIBIK
KBI3BIFYIIBUIBIKTAPABIH ~ TYPAKTBUIBIFBI  MEH  TEPEHJITH, TYMaHHCTIK KEKe
YCTaHBIMBIH, KYHJBUIBIK Oargapiiapbl MEH CEHIMJIEp JKYHeCiH, COHJai-aK >KaHa
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MeAaroruKajblK ONJayAsl cumarTaiiapl. JKaHa meqarorukaislk Oiiay JereHiMi3 —
OuriM  Oepyderi WMHHOBAlMSUIBIK TEHACHIMSJIADMEH, COHAal-aK jkKaHa IOHIIK
Ma3MYHMEH OalnaHbICThl oOiiay. Ky3bIpeTTUTIKTIH oiCTeMENIK KOMIIOHEHTI,
MYFaJIiMHIH KOCIOM KbI3METKE JaWbIHIBIFBIHIA >KETEKIIl OpbIH anajbl, apHaubl
FBUIBIMH, TICUXOJIOTHSJIBIK JKOHE IIearOTUKABIK OULTIM MEH JaFablaapIsl
OIpiKTIpenl ®oHEe alKbIH KOJJIaHOAIbl CUMATKA he. OMICTEMEIIK KY3bIPETTUIIK Oy
— OKBITY TIPOIIECIH KYPY KOHE IMOHAPATBIK HHTETPAIUSHBI )KY3€Te achlpy OOMBIHIIIA
OlLTiM MEH JaFabpUIap/IbIH KEHEHTIIreH xyieci [97].

Kytienik Tocin asceiHma OuUTiM O6epy pPOOOTOTEXHUKACHl OKY MPOIECIHIH
MOJIMTEXHUKAJIBIK OaFbITHIHBIH JJIEMEHTI PETiHAC KapacThIpbUiabl. [loHapanbik
WHTETpaIUsHbl JKY3€re achlpy YIIIH poOOTThIH (DU3UKAIBIK HEri3Aepl 3epTTei:
POOOTTHIK SKCIEPUMEHTTI KOPCETY YIIiH;, TEXHUKAIBIK OOBEKTUIEPAIH POOOTTHIK
MOJCNBIICPIH KOPCETY VIIiH, OPTYpii AeHrehaeri ¢usnka OOWBIHIIA POOOTTHIK
3epTXaHAIBIK >KYMBICTapJbl JKYprizy VIIiH. barmapmama yuiiH wmatepuanibl
TaHJayAbIH HETI3T1 MPUHIUITEP] CTYACHTTEPIH OHBI UTEPYIHE KOJ MKETIMJILTIIT
KOHE CTYICHTTEPHAiH Ka3ipri 3aMaHFbl TEXHUKAJBIK OPTAHBIH OOBEKTICI PETiHIE
POOOTOTEXHUKA TYPATIBI USAIAPBIH KAJTBITACTHIPYALIH TYTACTHIFBIH KAMTaMacChI3
ery Oonawl [136]. bimim Oepy Oarmapiamachkl KejieCi CypakTapabl KaMTBIIbI:
pPOOOTOTEXHUKAHBIH TapUXbl KOHE OHBIH JlaMy TMEpPCIeKTUBAJIAPhl, Ka3ipri
TEXHHUKAJIBIK OPTaIarbl pOOOTOTEXHUKANBIK XYHEIepaiH OpHBI MEH POJIi Typabl
aKrmapar; poOOTThIH TEXHUKAJIBIK O0BEKT PETIHIET1 epeKIeNiKTepi; poOOT Typepi;
POOOTOTEXHUKA 3aHJIaphl; KHOEPHETUKAIIBIK MOIeNb poOoT. PoboTTapas! xobanay
XKoHe Oarmapiamanay calachblHAaFbl 3aMaHayH MISITIMIEP MEH TeXHOIOTHSIapIbIH
pOOOTOTEXHUKANIBIK KYHENepiH jko0ajayablH HEri3rl TOCUIAEpl EHTI3UIreH.
Herizinge, Oy mocenenepiiH KOMIIUTT KOFapbl MEKTEN CUUTa0ycTaphiHa aa
eHrisiired.  PoOotr Oackapy TeOpuWsChl TYPFBICBIHAH OUIIM alylIbUIapIbIH
JNABIHIBIK JEHIeMiH aHbIKTayJa Ja KapacThIpbUIaJbl: Oackapy Kyienepi
(MUKPOKOHTPOJIIEPIIEP, MUKPOIMPOIIECCopaap, KOMIBIOTEPIIEP KOHE KOCBHIMIIA
XKaOJpIKTap), OpBIHAAY >KyHenepi (KeTeKTep, apaiblK OepuricTep, KYMBIC
oprasjiapbl) *oHe Kepl OailIaHBICTBl KaMTaMachl3 €Ty YIIIH JEpPEKTep/ll KUHAY
KyHhenepl (opTypii THUNTErl >KOHE TYpJAeri JarTdyukTep). bi3diH 3eprreyiMis
pOOOTTBIH KHUOEPHETHKAIBIK MOJETIHIH opOip JKYHMECIHIH >KYMBICBIH >KY3€re
achIpaThIH HETI3T1 KYPBUIFBUIAPABIH KypaMbl MEH KYMBICHIH Taingaabl. Dusnka
KYPCBIHBIH THICTI TaKbIPHINITAPbIH Ja aHbIKTayFa 00Jiajbl, OHJA OYJI KYpPbUIFbLIAP
FBITBIMJIBI TEXHUKAIBIK KOJIAHYABIH MBICAIAAPhl PETIHIE 3EepTTeNyi MYMKIH
[136].

KomkeriMaunik  OpUHIMIIHE  COMKEC  IKCIEPUMEHTTIK  KYMBICTHI
YUBIMAACTBIpYAa pOOOTTapIbl KYpAeTH KHOCPHETUKAIBIK JKOHE TEXHUKAJIBIK
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OOBEKTIIEp peTIHIe 3epTTeyre MACHTCWIIIK Ke3Kapac Ky3ere achIPBUIIHI.
3epTTeyaiH 3KCIEPUMEHTTIK OOJIIMIH/E >KYMBICTBIH OCHI aCIEKTICl KOpCETIJITeH.
FrumbiMu-niearorukanblk SKCIEPUMEHT OapbIChIHAA CTYIEHTTEp KOFaM OMIPIHIH
OpTYpJIl canajapblHAa KOJIJAHBUIATBIH pPOOOTTapIblH (PU3MKAIBIK HErI3EepiH,
COHJIali-aK, (PU3UKAJIBIK SKCIEPUMEHTTI OKBITYIbIH POOOTTHIK >KYWENEepiH 3epTTeAl.
Tangay moHI POOOTOTEXHUKAHBIH OKY JKHBIHTBIKTAphl HETI31HAEC KYpBUIFaH
POOOTTHIK KyHenepAiH (PU3UKaIbIK IPUHLIUITEP] OOIIBI.

ABTOMATTBI TIpKEY XOHE OKCIICPUMEHT OapbhICBIH aBTOMATTHI Oackapy
"Xoba — memarorukayibIK MpOIECTe MoHAPATBIK OLTIMII eHTi3y ofici periHae"
TapayblHAa KenTipuired. PoOOTTHI Oackapy >KYWECIHIH amnmapaTThIK KYpaiablHIa
KOFapbl  JKbUIIAMJIBIKTBI  KOMIIBIOTEPJIEPMEH JKOHE O3bIK  OarjapiiaMabiK
KacaKTaMaMeH OIpIKTIPIITeH SJIEKTPOHUKAHBIH OOJybl OHBIH OPTYPJl CBHIPTKBI
KOHE 1IIKI 9cepiiepre >KOFapbl >kayan Oepy >KbUIIaMIBIFbIHA KOJ >KETKI3yre
MYMKIHIIK Oepeni. Kaxer Oosica, poOOTTHIK >XYile HAKThl YaKbIT PEXUMIHIC
aNbIHFaH JIEpeKTepAl KOMIIbIOTEpre jkenen eHaey yiuiH xkidepe amansl (USB
kabemi, Wi-Fi, Bluetooth apkpuiel) Hemece  curHangapAasl — TIKENEH
AKCIEPUMEHTATOPFa ki0epe anaabl. POOOTTHIK SKCIEPUMEHTTIH €PEKIIEIITT — OHbI
KalTanayablH  KapanabIMIbUIbIFbl.  [loHapanblKk  WHTErpamust  MpOIECIHAC
uHdpopMaTuka MeEH (PU3UMKAHBI OKBITY Ke3iHJe, TIOHApAIBIK OaillaHbIcTap
npoleciHae  poOOTTHIK  AKCHEPUMEHTTEpPAl  KOCYy  CTYIOEHTTEepJl  jkKaHa
TEXHOJOTUSTIAPIbl 3€PTTEYMEH TaHBICTBIPYFaA, OJIAPABIH AaKaJEMUSIIBIK >KOHE
3epTTey KY3BIPETTUTIKTEPIH >KOHE TEXHUKAIBIK MOCENEIep/ll IICUTy/ie apHaibl
KY3bIPETTUIIKTEpIH apTThipyFa OarbiTTanraH. CoOHBIMEH Katap, OYJI JKYMBbIC
cTapTranTapra JKOHE MaNIbl KOOAIBIK KBI3METKE KaThICyFa JAWBIHJIBIK OOJIBII
TaObaapl. Mogenbaey o0BeKTiIepl (PU3UKAIBIK IKCIEPUMEHTTEPAl KYPrizyre
apHaiFaH poOOTTHIK KOHABIPFBUIAP, COHJAil-ak Oacka MakcaTTapra apHaJFaH
TEXHUKAIBIK KypbUIFbulap Oosnabl. IlaHgeMus Ke3iHAEr! KAalllbIKTBIKTaH >KoHE
apajac OKbITYy KE3€HIHJEerlT KOMIBIOTEPIIK MOJENbILY 9MICTEpl ocipece ©3eKTi
O6onmpl. Buprtyamaesl opraga poOOTTapAblH AW3aiiHBI MEH (YHKITMOHAJIBIFBIH
MOJCNBACY €H THIMII TYXKBIPbIMJAMalbIK >KOHE JW3aiiH IIenriMaepin Tabyra
MYMKIHJIK Oepeni. ApHaiibpl OarmapiamMaiblK skKacaKTamaHbl MaljanaHy, Kajllbl
MOJICITB/ICY ITOHAPAJIBIK MHTETPAITUSHBIH apTHIKITBUTBIKTAPBIH KOPCETE/].

Ocel 3eprTey OapbichiHAa OUTIM Oepy pOOOTOTEXHMKACBIHBIH MAaHBI3/IbI
byHKIMATApbl aHBIKTAABL. ToxkipuOenn MyraaiMHIH Oyl QyHKIUsIapasl OLTyl
KOHE aXKbIPaTybl 6T€ MaHbI3/bl, OUTKEH1 OyJ1 OHBIH Oenrii O1p MoH OOMBIHIIA OKY
IPOLECIH/IE OJIap/Ibl )KY3€re achlpyFa OarbITTaliFaH KYII-KITEPIHE bIKIAI €TeIl.

PoGoroTexHrka moHAEPIH OKU OTBIPBIN, CTYICHTTEP 3aMaHayH TEXHUKAJIBIK
MOJICHUETTIH JKaHa JKOHE QJICYMETTIK MaHbBI3/Ibl Ka0AThIH UTEPE/li: Oap ©3ACpiHIH
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TIKEJIeH canachlHIa JKYMBIC ICTEN KaHa KOWMail, poOOTOTEXHUKAaHBI Ja YHUpeTe
ananel; onap ¢usMka Hemece HWHGOpPMaTHKa cabakTapblHIa pPOOOTOTEXHUKA
JIAFIbUTAPBIH €PKIH KOJJIaHa ajajibl, pOOOTTHIK SKCIEPUMEHTTED KYprize ajajsl;
oJIap ©3€KT1 NOJIUTEXHUKAJBIK O1TIM MEH JAaFAbUIapIbl UT€PEl, TUICTI TEXHUKAIBIK
KOHE TEXHOJIOTHSIIBIK Ky3bIpeTTepai MeHrepeai. PoOororexHuka cabakTapbl
MOHAIK OUTIMI IIOFBIPIAHABIPYFa KOHE TEPEHACTYre, MOHIK TaHBIMIBIK >KOHE
MPAKTUKAJIBIK JIaFAbLIapbl KAJIBIITACTRIpYFa, oMOe0an akaaeMUsIIbIK dPEKETTEP i
urepyre biknan ereai. POOOTTHIK AeMOHCcTpanusiiap >Korapbl carlaMeH, JepeKTepai
VCHIHYIBIH PETTENETIH JKbUIIaM/IBIFBIMEH €peKIIeICHE 1, oap KanTalaHyaapIbH
THICTI CaHBIH JKYPri3yre MYMKIHIIK Oepesi, onap KOepHEKi, MEXaHHKAaJbIK MKOHE
JBIOBICTHIK 3 deKTiaepMer Oipre »*)ypyl MYMKiH, OKYIIbUIApbIH Ha3apblH OKY
MaTepUATILIHBIH MaHBI3bl AJEMEHTTEpIHE ayJapajbl >KOHE OHBIH OKyFa JereH
KBI3BIFYIIBUIBIFBIH apPTTHIPAIbl. POOOTOTEXHUKAHBI CTYJAEHTTEPAIH ToH OOMBIHIIA
KBI3BIFYIIBLIBIKTAPBIH, OCHIMIUTIH, OUTIM JEHTeHIH €CKepe OTBIPHII OKY/IbI
JTapanaHAbIpYIbIH THIMII Kypaidbl peTiHAE KapacTelpyra Oomanel. byn  Tek
MYFaTIMHIH THICTi )YMBIC 9MIICTEpIMEH FaHa eMec, COHbIMEH Karap, OutimM Oepy
pPOOOTOTEXHUKACBIHBIH ~ OPTYpPJl  JKUBIHTBIFBIMEH, COHJal-aK UIecne  OKYy
MaTepUaIapbIMEH KaMTaMachl3 €TUIEl, TEXHHUKAJIBIK IIBIFApPMAIIbUIBIK TeH
XKOOaJbIK 1c-IIapajiapFa JallbIHIBIK JCHTeWiH JaMbITyFa OarbiTTananbl. JKeke
OKBITY TEXHOJIOTHSICBIH KOJIAaHYABl BIHTAJIAHIBIPATBIH KOCHIMINA (DakTop — OVII
TEXHUKAJBIK IBIFAPMAIIbIIBIKKA KBI3BIFYIIBUIBIK TAHBITATHIH CTYACHTTEP/Il TapTa
aNaThlH OKY TMpoIleci MEH pPOOOTOTEXHUKA OOMBbIHINA OJCEKENeCTIK KO3FabIC
apachIHAaFbl OAMIAHBICTBI XKY3€Te achIpy.

[Ion OoiipiHIIIa OKY MpolieciHAe OuUTiM Oepy pPOOOTOTEXHUKACHIH KOJIaHY
TaHBIMJIBIK TIPOIECTEP/IIH OAPIIBIK KEIICHIHIH OSICEeH/ 11 1aMyblH KaMTaMachl3 €Te/l
(kaObLIIay, YCBIHY,KUSJI, Oiay, ecTe cakray, cewiey). OHBIH epekiie ocepi,
olieTTe, poOOTOTEXHUKA CabaKTapbIHIAFbl >KOFapbl MOTHBAIIMSIMEH OailllaHbICTHI.
PoGoToTexHrnkamMeH alHAIBICY JKeKEe KaCHETTEPAiH KEH CIEKTPIH KaJIbIITACThIPYyFa
BIKMAJ eTel (OHBIH KaKETTUIIKTepI MEH MOTHBTEpi, ©31HIIK MIHE3-KYJIBIK ICH
OacTaMalibUIbIK, E€HOEKKOPJIBIK, OpBIHIAJIATBIH KYMBICTBIH Camachl  YIIH
YKayarnmkepIIIiK ce3iMi, KapbIM-KaTbIHAC TIeH TO3IMJIUIK, TaObICKa YMTBLTY, ©31H-
031 JKy3€ere achblpy KaKeTTLIIr1 *oHe T.0.). biniM 6epy poOOTOTEXHUKACBIHBIH POl
0acka amamaapMeH e3apa OpEKETTECY/IIH, SMIATUSHBIH TUIMIUIIIH apTThIpaThiH
KEKe KaCHeTTepAl JaMbITy/lla €peKile MaHbI3bl. byl KapbiM-KaThIHAC >KoHE
TYJIFaapaiblK Jarapuiap. KemnTereH aBTOpiapiblH MIKIPIHILE, €H MaHbI3/bI
JaF/buIap — KOMaH1aJa )KYMBbIC icTel Outy. POOOTTHIK *kyilenepai Kypy OoWbIHIIA
TONTBHIK JKYMBIC OJIETTEC >K0Oara OaFbITTalFaH OKBITYMEH OaiylaHbICTHI. bi3fiH
OakpUIayIapeIMbI3 0OMBIHINA, OOy TIPOIIEC €H MaHBI3bI OOJBITT TaOBLUIAABI, OHJIA
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CTYJIEHTTEP YaKbIT OT€ KeJle MYFATIMHIH KOMETiHE MYKTaX OoiIMaiiapl KoHE
pOOOTOTEXHUKA TPOIECIHIE O31HAIK opekeT ere Oacraiawsl. beny, HeriziHeH,
OasaHbIH OIPTIHIEN KTy KE3€HIHE »OHE aTa-aHAChIHBIH KaMKOPJBIFbIHAH
alipIpyFa KaThICTHI TEPMHUH PETIHAC KOJIAHBUIAIbI, MYH/IA aybICIAbI MarbIHAIA
KoiaaHbuiafael. CTyIeHTTep TOpOMWEIIIHIH KaMKOPJBIFbIHAH JKOHE KOMEriHEH
aMaKTaiIbl, Oy TOyeNCi3 JarabuIapAbl Urepy YIIH J€ MaHb3Abl. JKYMBICTHIH
EKIHILI TapayblHJa CTYACHTTEPAIH >KEKE >KYMBICTapbl YCHIHBUIFaH: Oenrit Oip
OHJIIPYILIHIH POOOTOTEXHUKA >KUBIHTHIFbIHA HETI3IENTEeH 3epTTeyNep; POOOTTHI
XKaHApTy (KaHAPTHUIFAH DJIEMEHTTEpP, JU3alH JKOHE OarmapiaMalibIK IIemiMIep);
pPOOOTOTEXHUKAHBIH Oenruii  Oip JKUBIHTBIFBIH TalJallaHy MYMKIHIIKTepIH
KEHEHTETIH KaHa JaTYMKTEep MEH 0acka poOOTOTEXHUKAIBIK >KYHenep/l o3ipiey;
oimiMm Oepy 1uatdopmachiH »kobamay [136]. Alita kery Kepek, poOoTTap
opTapanTaHABIPbUIFAH CalbIH TCUXOJOTHSUIBIK OMICTEp MEH TEOpUS apPKBUIBI
STyl KepeK >KaHa 3epTTey CcypakTapbl Mmaiiga Oonaael. Kazipri yakeITTa
MICUXOJIOTUSAIa POOOTTHIK KOHE KACaH/bl MHTEIUIEKT TEXHOJIOTUSIAPbIH KOJIIAaHY
KU1 KE3IECETIH KOFaMapIarbl OMipaiH IMCUXOJIOTHUIBIK CAlIaphIH KYHem Typae
3epTTey YIIIH CYONMoHIK KaKeT Ooyijibl. POOONCUXOIOTUSIHBI CYOTIOH/IK PETIHJIE
TaHy YIIIH YUBIMIACTHIPBUIFAH OPEKET jKacaay Typajibl YChIHBIC Oap, ochUiaiiia
NICUXOJIOTUSI cajiachl poOOTTapra KaThICThl TaKbIPBHIITAp OOWBIHIIA KEKe
OachUTbIMIApAAH ©3repicTep KaKETTIUIIKTEpIH KaHaFaTTaH/AbIpA ajlaThlH OUIIM
KUBIHTBIFbIHA aybIicaspl [137].

PobGoricuxonorusiHelH ~ aHBIKTaMachl, OJApJbIH MIKIpIHIIE, POOOTTAPIbIH
aJIaMHBIH MiHE3-KYJIKbIHA OCEepiH 3epTTey/l FaHa eMec, COHBIMEH Karap poOoTTap
MEH acaH/Jbl MHTEJJIEKTTIH ©31H JIe KaMTHUJIbl, ®oHe Oy cyOmoHiK poOoTTap
MEH J>KAacaHIIbl WHTEJUIEKT apKbUIbI TYOereWsl Kamail e3repyl MYMKIH eKEeHIH
kepcereni. byn marpiHana anpikTama pododunocodus canaceiHbIH OypbIHHAH Oap
aHBIKTAMACBhIH KepceTe/l. O3 TapanbIMbI3laH YChIHBUIFAaH OacTamarapra, COHJaM -
aK OimiM Oepy poOOTOTEXHHMKACHI OOMBIHINA MEJArOrMKaIbIK CUIIATTaFbl KONTETeH
3epTTeyJiepre cyleHe OTHIPHIN, 013 PoOOTeTarornkaHbiH JKaHa OaFbITHIH aHBIKTAY
KOKETTUNNH OoipKalMbI3. PoOoTTapabiH amaM  eMipiHAErT  MaHbI3IbUIBIFBIH
apTThIpY TEHJCHLMSCHl ajaM MEH POOOTTHIH ©3apa 9pPEKEeTTeCy camachlHa dcep
eTell, COHAA-aK oJaplblH [CHUXOJOTHSUIBIK CajJJapblH TYCIHY KaXXETTUIIrH
okeneni. Frontiers in Psychology »xypHansl €3 MakamtaJapblHbIH Ma3MYHbBIH
KYpBUIbIMJIAy YIIIH TICUXOJIOTUSHBIH 32 1IIKI MOHAEPIH HEeMece 1IIKI cajallapbiH
Tizimaeni. Kazipri yakpITTa TCHUXOJOrusiga poOoTTapra 3SKCHEPUMEHTTIK
CyOBEKTUIEp PETIHAE HEMECE OJIAapAbIH aJaMHBIH MIHE3-KYJIKbIHA SCEPIH 3epTTey
apKbpUTBI €peKIIe Hazap ayJaaparblH TOH JKOK. OpHUHE, Oyl MOTCHIIHMAJIIbI
TICUXOJIOTUSIIIBIK CYOTIOHIUTIKTI 9/ie0ueTTe KaHaai ga Oip KOJIMEH kKeke OachlIIbIM
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peTiHze YChIHY MYMKIH emec aereHai Oiunmipmeiini. Con CHSIKTHI, Megarorukaja
OutiM Oepy poOOTOTEXHUKACHIHBIH IEJarOrHKaBIK ACIEKTUIEPIH KapacThIpaThiH
KEKE MOH KOK. ¥ CHIHBUIFAH POOOIICUXOJOTUSI TEPMHUHIHE apTHIKIIBUIBIK Oepiiei
,OUTKEH1 OHBl JKOFapbla aWThUFaHAa, poOopuaocoPusHbIH OypbIHHAH
KJIBINITACKaH cajachIMEH OHall aHbIKTayFa 0oJjaabl . OJEYMETTIK pOOOTOTEXHUKA
dunocodpusacel amam  MeH pOOOTTBIH  ©3apa  OPEKETTECYlH  3epTTEeyIiH
TYXBIPBIMJIAMAJIBIK ~ cajilapbl ~ OOWbIHIIA  peIEKCUBTI  OpEKET  pETIHIE
KapacThIpbUIaabel, al (Quinocodus TYKBIPEIMIAMAIIBIK HOpMaJap, QJICYMETTUIIK,
azaMm KaOuTeTTepli, ONEyMETTIK peJaep, COHMAW-aK KYKBIKTHIK KOHE STHUKAIBIK
MIHJIETTEP/I1 TYKBIPHIMIANTBI.

CoHbIMEH KaTap, poOOTTap MEH pOOOTOTeXHHUKA OHIMHIH ©31 e,
poboTTapasl xo0anay MEH KYPYAbIH Y3MIKCI3 Mpoleci Je MeNaroruKaiblK »KoHE
MICUXOJIOTUSUTBIK  3€PTTEYNEep YIUIH JaWbIKThl TaKbIPHINTAp E€KEHIH KepceTel.
Conpaii-ak, >xacaH/bl MHTEIUIEKT KOCY YCHIHBUIAJBI, OChUIAIa CYONMOHIIK TEK
bU3MKAIBIK ~ KOpIHICTEPMEH FaHa  IIEKTEJIMEW]l, COHbIMEH KaTap, OCHI
TEXHOJOTHUSMEH OalJIaHBICTBI JKACBIPBIH TporiecTepi eckepeni. [lemarormka na,
MICUXOJIOTHUS Jla POOOTTAap MEH J>KacaHIhl WHTEIUICKTTI JaMBITyFa, COHJAK-aK
poOOTTap Bl KOFaM/la MallaaHy bl )KEeHUIIETYre KaTbICThI cajaiapabl KaMTHIBL.
CoHpIH/IA, TEeJaroruka MEH IICHXOJIOTHs Oojaliakta poOOoTTap MEH »KacaHbl
WHTEJUICKTTI  3epTTEyJeri  NCHUXOJOTHSUIBIK-TICIarOTHKANBIK  TaKbIPBITITApFa
Ke3KapacTapaarbl Ke3 KelTreH ipreii e3repicrepii MoubiHaaiasl. Kasipri yakpiTTa
pOOOTTApABIH agaMaapAbIH OMIPIHE 9CEpiH 3epTTeyre apHaJFaH IeIaroruKabiK
HEMecCe TCUXOJIOTHSUIBIK TOH KOK. Epekine KpI3bIFYIIBIIBIKTAphl 0ap TOnTap MEH
KOCQJIKbI TIOHJCPAl KaJBIITACTHIPY aPKBUIBI MCHXOJIOTHUSIIBIK-TICIAr OTMKAJTBIK
3epTTeyJepal YUBIMAACTBIPY CO3CI3 Malialibl KOHE MEPCIeKTHBAIBI 00a amasbl.
byn esrepMeni onemje meAarorwKanblK >KOHE TICHXOJOTHSIIBIK 3epTTeyJIepAl
KEHUIIETY YIIIH KaXKETTl akKaJeMUSJIBIK KOHE TEOPUSJIBbIK HHQPaKYpbUIbIMIbI
KaMTamachI3 etei. MyH/ai )KYMBIC aIaMHBIH pOOOTTapMEH KapbIM-KAThIHACKIHBIH
KAKBIHIBIK TICH PYXAHUAT CHSAKTHI KYpACJIeHE TYCYIH CHIMArTay YIIH HaKThI
neAaroruKaiblK TICUXOJIOTHSUIIBIK TEOpHUsIIap MEH MOJCIbIEP/Il, COHJA-aK 3epTTey
camachlHbIH CTaHJApTTapblHA COMKEC KEJIETIH TMCUXOJOTUSIIBIK-TIEIarOoruKaIbiK
KYPBUIBIMIAPbI 36pTTEY MEH OJIIEYAIH KOJIaiibl oficTepiH KaxeT ereni [137].

PobGororexnurka OoiibIHIIA O11IM KYHECIHIH 3JIEMEHTTEPIH OHAPAIBIK OLTiM
Oepy cajlachblHa €HT13Yy JKOHE CTYICHTTEpAiH 3aMaHayd TEXHHKAJBIK OLIIM cajiachl
peTiHAe urepyAiH OacTankbel TKIPUOECIH KaNbIITACTBHIPY TaOUFaThl OOMBIHILA
OpraHMKajbIK OOJIybl KEpeK, >KOHE IMOHapallbIK OulM OepyliH MakcaTTapblHa
KaWIIbl KeaMeyl Kepek. [IcHXomorusuibIK-TiejarorukaiblK epekIIeIKTepiH ecKepe
OTBIPHITI, POOOTOTEXHUKA TMMOHAPANBIK OULTIM Oepyae OHBIH HWHHOBAIUSIIBIK
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OaFbpITBIHBIH MaHBI3BI Kypamjaac Oeniri peTiHJAe YCBIHBUIYBI MYMKIH >KOHE
YCBHIHBUTYBI KepeK. bimim O6epy poOOTOTEXHUKACHIHBIH MMOHAPAIBIK WUHTETPALMSICHI
Outim Oepy OarnmapiaMaliapblH KaXKeTTI KOJJAaHOATbl OUTIMMEH JKOHE OKY
KBI3METIMEH €JI9yip TOJBIKTBIpA alajibl, OJIap/abl KaKChl MEHIEpY YIIiH KOCHIMIIA
Karnahnmap okacaid amaabl. bynm  oKymbIc  KOFapel MekTenTe OumiM - Oepy
pPOOOTOTEXHUKACHIH WHTErpalysaiay KOHTEKCTIHIE 3epTTeyre, MPaKTUKAIBIK
KOJIJaHyFa yJieC KOCaJbl. CoHBIMEH, TEXHHKAJIBIK KOHE JHJIAKTHKAJIBIK
Kypanaap/ael, oefinematepuangapasl, COX yiniH kem AeHTeiIl TanchipManapibl,
TPEHAKEPJIep HETI3IHAE SMICTEMENIK MaTepualap MEH YChIHBICTapbl KAMTUTHIH
MOHJCPIIH OKY-O[IICTEMENK KEIICHIH KaMTaMachl3 €Ty HEFYPIbIM  TOJBIK
SKOHOMMKAJIBIK OKUIIIKTI KaMTamachl3 ere ananbl. OduiaiiH OKBITYy Ke3iHJE,
XKETJAErT CHUSKTBI, CTYASHTTEp OardapiiamMaliayJblH HEri3ri TEXHOJIOTUsUIapbIiH
KoJJaHa OuIfl, allrOPUTMAEPAL 31pJeyIiH opTYpJil SAICTepIMEH ecenTepAl Iemie
QNI KOHE €CEeMNTIH KOMbUTybIHA OallIaHBICThI €H KOJailsibl alropuTMAep MEH
olapabl 1CKe achlpy KypaljgapblH TaHjgai anael. Omnap Oargapiamanapisl
o3ipieyniH omicTepi MEH KypaijgapbiHa wue. bomamak (U3NKTED TEOPHSIIBIK
ecenTeyyiep MEH 3KCHEPUMEHTTIK HOTHKEIEpl OHACY YIIIH Kbl (PU3UKAIBIK
KOHE KOJITaHOabl (PM3UKAIIBIK €CENTEP/Il MISTY YIIIH KOJJaHbUIA b, KOJAaHOAIbI
OarjmapiaMaiblK — JKacakTaMaHbIH — HETi3ri  TypiepiH  KojijaHanael.  JKaurel,
OakpLIaysap CTyICHTTEP/I1H KaKETT1 IaFbUIapra e eKeHIIrH KOPCETTI.

Amnaiina, OimiM O6epy poOOTOTEXHUKACHIHBIH TEOPUSCHl MEH MPAKTUKACHIH
€pKiH MEHI'epreH, MEKTENTe poOOTOTEXHUKAHBI OKBITYFa JaiiblH Oonamiak (usnka
XKoHe MH(]OpMaTHKa MYFaliMAEpIH Jaspiay YIIIH HEFYPJbIM ThIFbI3 MOHAPAJIBIK
OailllaHBICTBI  Ky3ere acblpy Kaxker. byn  OaliimaHbicTap  YHUBEPCUTET
OKBITYIIBIIAPBIHAH KOJIJAHBICTAFbl YATUICPAl KAHFBIPTY KOHE (PU3MKa >KOHE
nHpopmaTrka cabakTapplHIa KOCBHIMINA MaTepuand peTiHae OuriM  Oepy
pPOOOTOTEXHUKACHIH, COHAAN-aK TeH IUAAKTUKAIBIK 3JEMEHTTI MNaiijaaHy YIIiH
OapraH cailblH KOHCTPYKTHBTI HYCKalapAbl >Kacay TYPFBICBIHAH OJaH 3pi
3epAeneyAl JKOHE TepeHACTyHl Tanam erefl. bimiM O6epy poOOTOTEeXHUKACHIHBIH
NeJarorukachlH KaiTa Kapay *oHE OHBIH QJICYETIH IMOHApANbIK OailliaHbICTap/Ibl
XKy3ere acelpy, Kojja O0ap yaruiepal KalTa Mmirimaey, MyYMKIHIIKTEPl KEHEUTy,
#00a peTiHAe 0acka NMeJarorukaiblK 9ICTEPMEH BIHTBIMAKTACTBIK OChI O1J1IM Oepy
OarmapiaMajapblHBIH ~ Oaclibiaphl MEH HAKThl  OPBIHAAYIIBUIAPIBIH — THIFBI3
BIHTBIMAKTACTHIFBIMEH MYMKIH Oonazabl. bi3 ycbiHFaH OacTamanap WHTEPaKTUBTI
KarjaimapJpl KEHEWTIN, ToHapalblK OaillaHbICTap OpHATyFa KOMEKTECE/Il.
bonamak  mMyramimaep OuriMm  Oepy poOOTOTEXHUKAchl, (u3uKa Hemece
nHpopMaTrKa OOWMBIHIIIA OKYy IPOILIECIHE OHBIH JJIEMEHTTEpPIH OIpIKTIpe aiajibl.
Ochbunaifira, THICTI Ky3bIpeTTepre ue Oonamrak MaMalH llemarorukanblK KbI3METTI
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eKki Maptebeie, aTan aiiTKanaa pu3nka HeMece nH(OpMaTUKa MYFaliMi, COHIai-aK
O11iM 6epy poOOTOTEXHUKACH MYFaJIIMI POJIIH/IE KY3€ETe achlpa ajaajbl.

1.3. bonamak ¢pu3nka ;koHe MHGPOPMATHKA MYFAJIIM/IePiH POOOTOTEXHUKAHBI
OKBITYFa JalibIHIAYAbIH HETI3Ti aFbIIIAPTTAPbI

Kazipri yakpITTa KajblTaCKaH >KaFjailyiap, HaKThIpaK aWTKaHna, (u3uka
KoHe HMH(pOpMATHKAa MYFAIIMJIEPIH POOOTOTEXHUKAHBl OKBITYFa JalbIHAAYbIH
QIFBIIAPTTAPbI, OCHI MOCENICHI 3epTTeyre TYPTKi OoiFaH cebemnTep, 3epTTEYIiH
HET13r1 epexeniepl MEH OHBIH ©3CKTLIITIH OJjaH dpi JAJIeNIeyre MyMKIHAIK Oeperi.
Kazakcranga Outim O6epy poOOTOTEXHUKAChl OeiipecmMu OuLtiM Oepy 1mieHOepiHJe,
COHJAi-aK dSJIEKTUBTI MOH pETIHAE >XyMbIC icTeiini. bacranmkpima MemikeTrTe
VITTBIK OpTAJIBIKTap MEH O0acka Ja OKYy OpBIHAAphl apKbulbl OimiM  Oepy
poboToTexHukachlH OKbITY yiiiH 8000-HaH actam wuHpOpMaTHKa MyFaliMiepi
Kaita mpaspianabl. bi3miH npoOiemaTHkara yKcac 3€pTTey TaKbIPBIITAPHI
OoipIHIIA oneOueTTepAiH OoNMaybl JEpPEKKe3Jepre CalbICThIpMalbl Tajaay
KYprizyre MyMKIHJIK OepMei, OCbIFaH CYHEHE OTBIPBIN, OChl OarbIT OOWBIHILIA
OacTankpl JepeKTep/Il aHBIKTAY YIIIH HET13T1 aJFbIIIapTTap/Ibl aHBIKTAY 9pEeKeTTepl
xacamapl. Ocbl TYprblAa oneOHeTTepll TanjayFa apHaliFaH 3epTTeyJep OCHI
TaKbIPBITHIH Oenruii Olp camanarbl OPHBIH AaHBIKTay[a >KOHE oCIpEce OHBIH
KOJIJIaHBUTYBIH KEHENTy/e MaHbI3el Oonael. bynm mocene, ocipece, ochl canana
MaHBI3/Ibl OPBIH aJaThiH OUTIM Oepy POOOTOTEXHUKACHI MOHIHE KATHICTHIL. 3EpPTTEY
asChlHIA OKYyprizuireH onebuerrepre Mmony OapeickiHga Web of Science
JepeKKOopbIHa "011iM O6epy poOoToTexHUKachl", "OuTiM Oepyeri poOoToTeXHHUKA",
"poOOTOTEXHUKAHBl MHTErpanusiay" sxoHe "OunM Oepy poOOTOTEXHHUKACHIH
OKBITY" KUITTIK ce3zepl OoiibiHIa 1631 3epTTey TabbuIIbI. Scopus JepeKKOpPhIHIA
TOPT KUITTIK ce3aeH TypaThiH 3702 wmakamara Koy skeTki3ugl. MDPI
JEPEKKOPBIHA TOPT KIATTIK co37ieH TypaThiH 1407 Makana TaObUIIBL.

[MomynapaeiH HOTHXKECIHAE OLTIM Oepy pOOOTOTEXHUKACH 9neOueTTe
MaHBI3/Ibl YKOHE 3EpTTEJINeH IMOH jJen aiTyra Oonanel. Omap Anwar, S., Bascou,
N.A., 1.6. [138] xyiteni monysiaa Herizgaenren 2000 sxpurgan 2018 kbLiFa AcHiH
xKapusutanraH Oapieirel 147 3eprreymi tantel. Omap Oyin 3eprreynepai  Oec
TakpIpbIll OoibIHINA KikTeni: (1) Oumim Oepy pPOOOTOTEXHUKACHIHBIH KAJIIIbI
TUIMAUTIT; (2) OKBITY >KOHE Jarnpuiapabl Oepy; (3) UIbFapMalibUIbIK >KOHE
MoTuBalus; (4) KaTbICybIH OPTYPILIIrT MEH KEHEol;, koHe (5) MyramiMIepiaiH
KociOu namybsl. HoTmkenepaiH KemuIiiirt Scopus AepeKKOpbIHAH alnbIHbL. "bitiM
O0epy poOoToTexHHKachl" >koHe "OuUmM Oepyaeri poOOTOTeXHHMKA'" KINT CO3aepl
OoribiHIIa Heri3ri 3eprreynep Web of science mepekkopblHaH TaOBUIABL. ScoOpus
JNEPEeKKOpbIHA "pOOOTOTEXHMKAa HWHTErpauuscbl’ skoHe "OumiMm  Oepyneri
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poboToTexHuKa" KUITTIK ce3aepl OoibIHIIA €H Kell 3epTTeynep Tadbuiasl. MDPI
JepeKKOphIHa "pOOOTOTEXHUKAaHbl HMHTErpanusuiay KT ce3l OoibIHIIA €H Kem
3eprreynep TaObuLAbl. Bys Typrbina "poOOTOTEXHUKAaHBl MHTErpauusiay’ »oHe
"OoumiM Oepyneri poOOTOTEXHUKA" KUIT co3AepiH OuTliM Oepy poOOTOTEXHUKACHIH
13neyne xul Koyjganyra 6omansl. Web of Science nepekrep 6a3zaceinna 611iM O6epy
pOOOTOTEXHUKACHI  OOWBIHIIA  JIEPEKKO3AEpi  13ley Ke3iHAe; Makajiaiap
"poboToTexHUKa", "WHXKEHEPNIK JJEKTPOTEXHUKAJIBIK JJIEKTPOHABIK caHaTt',
"uH(pOpMaTUKAHBIH aKrnapaTThIK xKyuenepi", "TereKOMMyHUKausap"
caHaTTapbIHAa TaObUIIBL. Scopus AEPEKKOPBIHIA €H KOIl 3epTTEeNreH MOHIIK caja -
"uHpopmaTuka", "MHKEHEPH" KOHE QNICYMETTIK FhUIbIMIap".

Kecte 1 - Opebuerrepal miojyFa €HTI3UITEH YII JEPEKKOpAa KOJAaHbUIATHIH
KpUTEpUUIIED

Ne | Uupgexci Web of Science Scopus MDPI
130ey kpumepuiinepi
1 | lIerrapputFas KbUIBI | COHFBI 5 JKbLIIQ COHFBI 5 | COHFBI 5
KbUIIA KBLIIA
2 | JCI kBapTmmi KeMiHje 3 KBapTuib | - -
3 | Kom xertkizy AIIBIK KOJ | AIIBIK KOJ | AIIBIK ~ KOJI
JKETIMIUTIK JKETIMIUTIK JKETIMIUTIK
4 | Ocep ety pakTophl 1,7-nen Temen eMec | 1,7-neH TOMEH | -
emMec
5 | bacnarep IEEE 6acnarepi - -
6 | XKapamabuibIK - kemiuzge 25 % | -
Kod(ppuneHTi

Nel «kecreme kepceTireHael, 13A4€y KpPUTEPHUIJIEPIH €CKepe OTBIPBIN, YIII
MOJIiIMETTEep 0aszachlHla 137ey KYprizuial. I3aey skyieciHiH JepeKKOpbIHAH 137ey
"OoimiM Oepy pobOotoTexHukachl", "OuriM Oepy pOOOTOTEXHUKACHIH OKBITY',
"pobOTOTEXHUKAHBI HWHTerpamusuiay”, "Oumim Oepyneri poOOTOTeXHUKA'" KoHE
"611iM Oepy poOOTOTeXHUKACKHI" TYHIHII co3/iepl OOMbIHINIA KY3ere achIpbulibl. bi3
OCbl TaKBIPHIMKA KATBICTBI Makamajgapabl Ta0y VIIIH aBTOMATThl 131Iey/l
KOJNJAHABIK, COJaH KeWiH onapabl KOJIMEH Kapam MBIKTHIK. OChl Mpolecce
OapbIChIHA KAPaCThIPhUIFAaH MakKajlajgap/a Kejiecl KpuTepuiiep ecKepuil.
® MEKTENKe JediHri OuriM OepyliH OapiblK Ke3eHAEpiHAE, COHJaii-aK
OeiipecMu Mekemenepae OuUTIM Oepy poOOTOTEXHMKACHIH OKBITY OOMBIHIIIA
3eprreyIep;
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e STEM 3eprreyi OHBIH MOHAPAJIBIK CUIIAThIHA HET13]1E€JTeH;

® MyFalMJAEpAIH POJiH >KoHE oJapAslH OutliM Oepy pOOOTOTEXHUKACHIH
WHTETpalnsiIay Typalibl Ko3KapacTapbiH 3ePTTEY;

e oHJaliH OuTIM Oepy poOOTOTEXHUKAIBIK IUIaTdhopMaiap MEH 3epTXaHajap
CaJIaChIHJIAFbI 3ePTTEYIIED;

e OutliM Oepy pPOOOTOTEXHUKACBHIHBIH pPECMU OUTIMIe KoOIly KaXeTTUIrH
3eprTey;

® OMIUPHUKAIBIK 3€pTTEY, OHBIH IMIIHJAE aFbUIMIBIH TUIIHIETI 3MIUPUKAIBIK
MakaJajgapra Kyuerl moimy.

[Honyra kipMeni:

® IIIEKTEeYJIl MaMaHJapra OaFbpITTaqFaH pPOOOTOTEXHUKA OOMBIHIIA apHailbl
3epTTeyiep;

e OciipeneBaHTTHI OACHUTBIMIAD.

MasMyHABl Tangay CTaHIAPTTBl 3€pTTEY oMICTepiHiH Oipi peTiHae MOTIHAIK
JepeKTep/IeH, COHBIH 1MIIHJE SMIHMPUKAJIBIK 3€pTTCYJCPACH TajjayFa KaXeTTi
KO3/Iep/ll aHBIKTayFa MYMKIHJIIK Oepi. Jlepexrepal suHayIbIH carajibl 9iCTepiHe
ne 6aceIMBIK Oepiai. MonmiMerTep Oa3achbiHaH allbIHFAH MakKaiajlap MaTPUIlAHbIH
keMmerimen Tamnanabl (Kecre 2). PeneHsusyianfaH MakajiajgapiaH >KUHaJIFaH
MOJIIMETTEp  CHUMNATTAMaJbIK  CTAaTUCTUKAIBIK  OICTEpJl  KOJIJaHa  OTBIPHIM
tangaHagel. CuUmarramaiblK Tajagay THICTI JEPEKTePiH MaubI3IbIK KAaThIHACHIH

KaMTHIBI.
Kecre 2 - 3eprreyae KoJIIaHbUIATHIH AHATUTUKAIIBIK ©JIIIEMAEP
No MoamimerTep Kinrrik ce3nep Ommemaepi
0a3zachl
1 Web of | Binim Oepy poOOTOTEXHUKACHI Makananap caHbl
Science
2 SCOPUS binim 6epy po60oTOTEeXHUKACH Canar / moHIIK
casa
3 MDPI bimim Gepy poGotorexHukachiH | XKbuigap
OKBITY
PobGoToTexHukanbl O1piKTIpy
bimim Oepyneri PoOboTorexHuka

AJIBIHFaH MAJIIMeTTep

byn OGemimae ymr Typai MomiMeTTep Oa3achblHIa KapacThIPbUIFaH MakKajlaiaapblH
Hotmxkenepi kenripumren (Web of Science, Scopus sxone MDPI). Kinr ce3uep
OoiibiaIra 2022 sXbUIABIH €KiHIII TOKCaHbIHA JeHiHTI 131ey HoTmkenepi (Kecte 3).
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Kecre 3 - Web of Science nepekkopbIHIaFbl KUIT CO3AEPIl 1371y HOTHKEICPI

Ne Kinrrrik cesnep f

1 binim 6epy poOOTOTEXHUKACHI 559
2 binim Oepy poOOTOTEXHUKACHI O111M calackiHaa 142
3 binim 0epy poOOTOTEXHUKACHIH OKBITY 15
4 PoGoroTexHukaHsl OIpIKTIpy 327
5 binim 6epyneri Pobororexnuka 588

Web of Science naepekkopbiHIarbl caHaTTap OoWbIHIIA "OUTiM Oepy
poOOTOTEXHUKACH" KIITTIK CO31H 13/IeT€H Ke3/le aJlblHFaH Makajajap Heri31HeH
"poboToTexHuKa", "MHXKEHEPNIK DSJIEKTPOTEeXHHKA" >KoHE "HMH(POpMaTHKaHBIH
aKmaparThlK >kyHenepi" »xoHe T. 0. OLTIM canacblHa >KaTajabl, AFHU OUTIM Oepy
MeJJaroruKaiblK OaFbITBIMEH OailIaHBICTBI OUTIM cajlachl JKOK. Opi Kapail, "biiim
Oepymeri OimiM Oepy poOoToTeXHHMKAchl" KINT Co3iH i3mey kesinge 142 jxa3bda
TaObIABl. Web of Science mepekkopblHAArsl OUTIM canamapbl OoWbIHIIA "OiTiM
O0epy poboToTexHUKachl" TYHIHAI Co3IMEH OaisIaHBICThl MaKaJlaJapJblH Tapaidybl
KopceTuireH. Y ChIHBUIFAaH Makajanap HeETi31HeH "MHXKEHEPJIK JJICKTPOTEXHHUKa
JKOHE AIEKTPOHMKA'", "uH(pOpMaTHUKaHbIH aKnapaTThIK Kyienepi",
"TeeKOMMYyHHKaUA" )koHe "poOoToTexXHUKa" OUIIM cajajlapblHa KaTbICThI. SFHU,
OimiMm  Oepy PpOOOTOTEXHHMKACHl TEK TEXHUKANBIK FHUIBIMIAD cajachIHa
KapacThIpbUiabl. "bigiM aty poOOTOTEXHUKACHIH OKY" KUIT CO31H 137ey Ke3iHae 15
xaz0a T1abbubl. Web of Science nepexkrep 0azaceiHma "OutiM - Oepy
pPOOOTOTEXHUKACKIH OKBITY" TaljayblHAa YCBIHBUIFAH Makajajap Heri31HeH
"WHKEHEPJIIK AJIEKTPOTEXHUKA KOHE DJIEKTPOHHMKA' cayiachiHa xaTaabl. bynan opi
"uH(popMaTHKaHBIH aKMapaTThIK XKyHesnepi", "TerekoMMyHUKamusiap" >koHe T.0.
"pOOOTOTEXHUKAHBIH HMHTETpalUsAChl" KUIT ce31H 13Aey OapbichiHga 327 jxa30a
TaObIAbl, Web of Science nepeKKOpPBIHIAFBI HEFYPJIBIM HAKThI  cayajiap
kepceruireH. Web of Science nepekkopblHAarbl caHartTap OOWBIHIIA
"POOOTOTEXHUKAHBI HWHTErpanusiay" KUIT Ce31He KaTbICThl MaKajlaJlap/blH,
Tapaitybl KOPCETIITeH. AJIBIHFAH MaKajajap HET131HEeH JKOFaphlja aTaiFaH TYHiHAl
CO3IEP CHUAKTBI "poOoTOTEXHHKA" JKOHE "MHXKEHEPJIK BJIEKTPOTEXHUKA',
"uH(OpPMATUKAHBIH aKNapaTThIK XKyienepi" koHe "TeJeKOMMYHUKaIus" koHe T.0.
OuTiM cananapbiHa >karanbl. "bigiM Oepyzeri podoTtoTexHuka" KIAT CO31H 137ey
HOTWKeCIHAEe 588 ka3plibiM TaObUIABL. byn Tanmay notmxkenepi Web of Science
JIEPEKKOPBIHA MaKaJlaIap/bIH OUTIM cayiajgapbl OOWBIHIIA TapalyblH KOPCETLITEH.
AJBIHFaH Makasajiap Heri3iHeH "poOoToTexHHUKa", "HHKEHEPIIK AJIeKTPOTeXHHUKA"
KoHe "MH(pOpMaTHUKaHBIH aKNapaTThIK Kyuenepi" cananapbiHa xaTtaasl. Web of
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Science >KypHaJbIHIA JKapHsUTaHFaH JKbUIAap OOWBIHINA MaKalalapIblH Tapallybl
cypet 1 kepceTiireH.

200 —— BEBEP

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

50

|

2018 2019 2020 2021 2022

Cypert 1 - Web of Science xapusianras *Kbeuigap OOHBIHIIIA MaKaTagapabl 0emy.

Cypet 1 conrbl 5 *Kbuliarbl OUTIM O0epy poOOTOTEXHUKAChIHA HIONYbIH TapalyblH
kepceruired. 2018 xpuinan 2019 xpurra aeiiiH OapibIK KUITTIK ce3liep OOMbIHIIA
ecim Oarikananbel. 2019 xburman 2020 KpUTFa AeHiH MYHAA TYPaKThUIBIK KOPIHEI].
byn onblH manmemus TpoOIECiHE CoiiKec KellyiHe OailylaHbICTBI OOJIybl MYMKIH.
2020 xbuigan 2021 xputFa AeiliH alTapibIkTail eciM Oavikanapl, an 2022 xbuiFa
MakKaJlanap/pl kapusiiay OOMbIHIIA CTATUCTUKAHBIH KYPT TOMEHAEY1 OalKaibl.

Scopus AEePEeKKOPbIHAA peueH3usIJIaHFaH MakKaJjaJjaap 00l bIHIIA
KOPBITBIHABLIAP

Bbyn 6enimae Scopus nepeKKOpPBIHIAFGI KIAT co3aep Ooitbiama 2018 xpimman
2023 xpurra Aeiiin (8 Kazanra Aeiiin) i3aey Hotmkenepi bepinren (Kecre 4).

Kecte 4 - Scopus nepeKKOopbIHIAFbl KIIT coO3ep OOMBIHINA KOPHITHIHABLIAP

Kintrik ce3nep f
binim 6epy poGoToTeXHMKACH! (KOChIMIIIA TTApaMETPMEH ) 919
binim Oepy poOOTOTEXHUKACHIH OKBITY 215
PoboroTexHukaHnsl OIpiKTIpy 1447
binim 6epyneri PoboTorexnuka 1121
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Scopus JIEPEKKOPBIHBIH KecTe 4 Kepin OTBIPFaHBIMbBI3AMH,
"poOoTOTEXHUKAaHbI WHTEerpanusnay" kinr cesi 1447 per, "bimim Oepyneri
pobotorexnuka" kit ce3l 1121, "bimim 6epy podoroTexHukachl" KiiT ce3l 919
xoHe "binim 6epy poOOTOTEXHUKACKIH OKBITY'" KUIT co31 215 per enrizuiai. "biaim
O0epy poOOoTOTEXHUKAChl" KIAT CO3IH 137ey HOTHXkKenepi OolibiHIa 919 xaz0a
TaObUIABL. by Tanmpgay HoTmkenepi Scopus IepeKKOpBIHIAFbl OUTIM cajanapbiHa
MakKajalapAblH TapaidyblH KkepceriuireH. KinT ce3nep OoiibIHINIA —alIbIHFaH
Makanajap HeriziHeH '"uH(popmaTtuka', "uHKeHepus" HkoHE "OJEYMETTIK
FRUTBIMIAP" OLTiM camackiHa katanel. Keneci i3mey Hotwkenepinge "bimim O6epy
POOOTOTEXHUKACHIH OKBITY" KINT ce31 OodbiHIIa 215 jka30a TaObuImbI. SCOPUS
MojIiMeTTep OaszachlHAa MOHIIK cajaga "OuniM Oepy poOOTOTEXHHMKACHIH OKBITY'
KUIT ce31iMeH OailJlaHBICThl MaKaJlaJlapblH Tapajdybl KOPCETUIreH. AJbIHFaH
Makajanap HeridiHeH "MHGopmaTHKara'" KaTbICThl, COHBIMEH KaTap "WHxeHepus'
XKoHe "oNeyMETTIK FhUIbIMIAp" TMOHIEp calachiHAAFbLIapbl Oaiikayra Oonajbl.
Keneci i3ney HoTmkeci "poOOTOTEXHUKAHBI MHTErpalusiiay” KiaT ce3l OOMbIHIIA
1447 »xa36a tabburnel. Tanmmay HOTIKeENIEpi Scopus MEepeKKOPBIHIAFBI ITOHJIIK
caagarbl  "pOOOTOTEXHMKAHbl  MHTErpanusiiay"’  KUIT  Ce31HE  KaTbICThI
MakaJlalapJblH TapajdyblH KOPCETETIH 8§-KOCBhIMINAJa KOPCETUIreH. AJIbIHFaH
Makajanap HeridiHeH "HHkeHepus' koHe "mH(opmaTuka'OeniMaepiHe >KaTajbl.
Conpaii-ak, "¢usuka xoHe acTpoHoMuda'", "mMaremaruka' >koHe '"Marepuanrany'
noHjepiH e Oaiikayra Oomanbl. "bimim Oepynmeri poOoTOoTeXHUKA" KINT C€O31
OoWbIHIIA 137€yMIH OKcTpeMainabl HoTwxkeci 1121  jka306a TaObUIABL.  9-
KOCBIMIIIQJIaFbl TaJJlay HOTHXKEJEepi, OHAa Scopus MaJiMETTep 0a3achiHlIa TOHIIK
camama "OumiMm  Oepymeri  poOOTOTeXHUKA" KUIT CO3IMEH  OalJIaHBICTHI
MakaJlalapAblH  Tapadybl KOPCETUIreH. AJBIHFAaH Makajajgap  HeTi31HeH
"uHpopMaTukara" KaTbICThl. byn keiliHipek "unHxeHepus', "MeauiuHa" KOHE
"onmeyMeTTIK FhUIBIMAAP" TIOHJEpiHE KaThICThl OoJiafbl. Scopus jKapusilaHFaH
KbUTAAp OOMBIHIIIA MaKaJadapbIH TapATYhl CYpeT 2 KOPCETIITEeH.
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Cyper 2 - Scopus kapusijiaHFaH >KbU1Iapbl 0OMbIHIIIA MaKalagapabl 0emy

Cyper 2 O0i3miH TOpPT KUITTIK CO3IMI3MIH OpPKAWCHICHI aKaJIeMHUSIIBIK
3epTTeysepae TaHbIMall 6oj1a 6acTaraHbIH Kepcerei, oiTkeHi 2018 xpurman 2021
KbUTFA JIeHIH aliKplH ecy Oaiikamanpl. [3aey 2022 >KbUIIBIH €KIHIII TOKCaHBIHA
NediH KyprizureHiikTeH 2022 >KbUlbl KBICKApTy OailKaiajbl, COHIBIKTaH >KbUI
COHBIHA JICHIH KOOIpeK 3epTTeyliep KapuslaHabl Jien KyTtyre 0omnanbl. CoHbIMEH
karap, 2020 >xputbl — OUTIM Oepy poOOTOTEXHUKAChl OOMBIHINIA 3epTTEyJep YII
ecere JKYbIK oCTi, aj Ou1iM O0epy poOOTOTEXHUKACHIH OKBITY €Ki €CEere YBIK OCTI.
byn pobGoToTexHrKa TaKbIphIOb! FRUTBIMU TAKBIPBIN PETiHAEC FaHA €MEC, COHBIMCH
Karap, OuTiM Oepy calachl PETIHIE JI€ KbI3BIFYIIBUIBIKTHI apTThIpa TYCETIHIH
OL11Ipyl MYMKIH.

MDPI AePeKKOPbIHAA KapacThIPbLIFaH MaKaJjajap OOMBLIHIIIA
KOPBITHIHABLIAP.

2018 xpurman 2023 sxbutra Jeiin (8 kazanra aeitin) MDPI nepexkkopbina KIITTIK
ce3lepi 13/1ey Ke3iH/ie Kejeci HoTrxKeep TaobLiabl (kecte 5):

Kecte 5 - MDPI nepekkopbIHAaFBI KIIT CO3 KOPBHITHIHIBLIAPHI

Kintrik ce3nep f
binim O6epy poGOTOTEXHUKACHI 306
binim 6epy poOOTOTEXHUKACHIH OKBITY 85
PoGoroTexHukaHsl OIpiKTIpy 1532
binim Oepyneri PoboTorexnuka 305

MDPI nepeKkKOpbIHBIH KecTe€ S5 Kepill OTbIPFaHbIHbI3AAN, 'pOOOTOTEXHUKAHBI
uHTerpanusaiaay" kint cesi 1532 per, "6uniMm Oepy poOOTOTEXHHMKACHI" KINT €O31
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306, "6imim Oepymeri pobGortorexHuka" KiaT ce31i 305 kome "OutiM Oepy
pPOOOTOTEXHUKACHIH OKBITY" KUIT ce31 85 per aubikTainabl. '"bimm Oepy
poOoOTOTEXHUKACH" KIIT CO31H 1311ey HoTHx)eciHae 306 xa30a TaObUIAbI, ai "ol1im
O0epy poOOTOTEXHUKACHIH OKbITY" OoWbiHIIA 85 3xa30a TaObuinbl. Tannmay
HOTIDKETIepl CypeT 3 KOPCETITeH.

B Gunm bepy poboToTexHukKack! B Guum Gepy poBoTOTEXHWKACKIH OKLITY
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Cypet 3 - MDPI nepektep 6azacbinia Tanaay HoTwkenepi: "binim amy
poboToTexHukachl" xoHe "buTiM aty poOOTOTEXHHKACHI OKY"

Cyper 3 kepceruiren MDPI nepekkopbIHIarbl MMOH cajajapbl OOWBIHIIA
"OiiM Oepy poOoToTeXHUKACHI" koHe "OUTIM Oepy pPOOOTOTEXHUKACBIH OKBITY"
KUIT Cce3iHe KATBICTBI MaKalaJapAblH Tapalybsl KepceTinreH. "bimim Oepy
poOOTOTEXHUKACK" KINT cO31 OOHBIHIIA KOJ >KETKI3UINeH HOTMKENEp HETi31HEeH
"Unxenepus" Oemimine xkaTanbl. byn keiiHipek "KopiiaraH opTa >KOHE >Kep
Typajbl FeUIbIMAAP" koHE "WH(OpMaTHKA KOHE MaTeMarHhka' KaTeropusiiapbiHaa
Oomazel, an "OuriM Oepy pPOOOTOTEXHUKACBIH OKBITY" KIIT CO31 HETri31HEH
"Unxenepus" OemimiHe skartanbl. byn  keiliHipek "HHPOpMaTHKAa  KOHE
MareMmaTuka', "KopliaraH opTa KoHE JKep TypaJjbl FhUIbBIMAAP" KOHE "XUMUS )KOHE
MarepualiTany" Kareropusiapeinia 6onaabl. "PoOoToTexHMKaHbl MHTErpanusiay"”
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KUIT co3iH 13aey HoTmkeciHae 1532 xaz0a tadbuiasl. Tammay HOTHXKENEpl cypet 4
KOPCETUITEeH.
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Cypert 4 - MDPI nepexkopbiHafrbl Tanaay HaTuxenepi: "PoO0oToTeXHHKa
MHTErpauusiay"

Cyper 4 «xepceriiren MDPI nepexkkopeiHaarbl caHaTTap OOMBIHIIA
"PoboTOTeXHUKA WHTErpanusuiay’ KUIT ce3iMeH OalIaHBICThl MaKajlaJlapablH
Tapaybl KepceTiireH. Kon JKeTKI3UIreH HoTwxkenep HerizineH "Wmxenepus"
OemimMiHe xaTaabl. by keiliHipek "XUMUS )KOHE MaTepuanTaHy" »KoHe "KopllaraH
OpTa XoHE XEep Typaibl FbUIbIMAAp'»caHATTapelHAa KepiHedi. "bimim Oepyxderi
pobGoToTexHuka" KUIT ce3iH i3ey HoTmwkeciHae 305 »xaz0a TaObuiael. Tammay
HOTHXKEJIEP1 CYpeT 9 KOPCETIITeH.
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Cypert 5 - MDPI nepexkopbianarsl Tangay HoTkenepi: " bixim Oepyneri
poboroTexHuka"

Cyper 5 kepcerinren MDPI nepekkopbiHjarsl caHaTTap OolbiHIIA "O1TiM
Oepyzneri pobOTOTeXHUKA" KUITTIK CO31HE KATBICTHI MakKajajJaplblH Tapaybl
kepcetiired. Kom skerkizinren Hotmwxkenep HeriziHeH "Hmxenepuss" OesimiHe
xataael. by keiiHipek "nHpopMaTHKa XKoHE MaTeMaTHhKa' )KoHe "KopllaraH opTa
YKOHE JKep Typalibl FhUIBIMApP" caHarTapbiHga Oosanbl. Makananapasl MDPI-ne
KapusUTaHFaH XbpUIIapra 6emy cyper 6 kepceTiireH.
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Cyper 6 - Makananapasl MDPI sxapusiiaHbIMIapbIHBIH KbUI1IapbIHA 06y

Cyper 6 xepceruiren MDPI nepekkopblH Tanjgay HOTHXKEJEpiHE CoiKec,
2018 xputman 2021 sxputra AeiiH OachUIBIMIAPABIH TYPaKThl ©cCyl OalKanaibl.
['mcrorpammamarsl OapibIK JIEpEKTEP OCHI OAFBITTBIH ©O3CKTUIITIH KOHE OHBIH
JTUHAMUKAIIBIK JaMybIH KepceTeai. COHFbI Ke3nepi poOOTOTEXHUKAHBIH QJIEMIIK
oiniM Oepy KeHicTiringe xoHe O6acka Jung, S., & Won, E. S. [10] nonnepine kapai
Kajail KeHEeWIN Kejieé >KAaTKaHbIH KOepCEeTETIH MaTepuanaap 3eprreyre celern
oonnpi[28]. Artan aiitkanma, Daniela, L., & Lytras, M. D. [75] "o6imim Oepy
pPOOOTOTEXHUKACHI Ka3ipri yakKbITTa HETI31HEH FbUIbIM, TEXHOJIOTHUS, UHKEHEPHUS
xoHe Marematukamer (STEM) Gaitnansicter" (Alimisis, D. [139], Castro, E. [140],
Eguchi A. [81], Greca Dufranc, I. M. [77], Jaipal-Jamani, K. & Angeli [141],
Martin-Péez T., et. Al [142]. Conrbl 3epTTeyaep OiTiM 6epy poOOTOTEXHUKACHIH
ecenTey oMiay JarabUIapblH OKBITY Kypajibl peTinae naigamanasl (Angeli, C., &
Valanides, N. [143], Atmatzidou, S., & Demetriadis, S. [144], Chalmers, C. [145],
Constantinou, V., & loannou, A. [146], Leonard, J. [147]). Chevalier M. [148])
TINTI OUTIM O6epy pOOOTOTEXHUKAChIHA KATHICATBIH CTYJIEHTTEP/I1H OiIay MpOIeCiH
Oarajay YIIIH €cCeNTey €CEeNTEepiH MICHTYiH IbIFapMalllbUIbIK JaFIbLUIapbIHBIH
MOJIENIH Kacagbl.

MogenbpaiH MakcaThl MYFalIMJEpre THICTI €cenTey Oujiay JKoHe
MIBIFAPMAIITBUTBIK  MOCETIeIep/ll MIeNly AaFbUIapblH JaMBITy YIIH OutiM Oepy
POOOTOTEXHUKACHIHBIH KbI3METIH jKO0alayFa, CHI13yre )oHe OarajiayFa KOMEKTeCy
OoJica 1a, OyJ1 OHBIH OCHI cajlafarbl apTHIKIIBUIBIKTAPBIH THIMI1 KepceTeai. Coin

58



CUSIKTBI, KOMIIBIOTEPNIIK OuTiM Oepyre apHaimFaH OKy Oarmapiamaiapbl MEH
3epTTeyIepaAiH Ke0erol iV oepy poOOTTapbIH uH(popmaTuka
TYKBIpbIMJIaMaJIapblH OKBITY YIIIH OpTa peTiHae mnainanaHaasl (Magnenat, S.
[149], Roy D. [150], Chevalier M. [148], Spola6r, N., & Benitti, F. B. V. [151];
Elkin, M. [152], Bers M.U. [153]), kebinece Oarmapnamainay apKbuibl. MYHBIH Oip
cebeb1, Oy "icke aceippurran IDE opracel" Ganama Buptyanabl uHTepdeiicrepre
KaparaHaa Hasap aymapapibikraii (Mubin  O. [154]). Amnaiima, CS
Oarmapiamarnayra JAediH  OlpikTipiimeyl  Kepek. 1)  AJTOpuTMIe  JKoHE
Oarmapnamanayra, 2) akmapat neH gepekrtepre, 3) Schiper A. [155], ychinran
MaluHaIapra, JKyhejepre KoHe JKeJiIepre bIabIpay KOMIBIOTEpPIiK OutiM Oepy
meHOepiHAeri poOOTOTEXHUKAHBI KaObUIIayAbl OJIAP/IbIH OPEKETTEPIHE KOCY YIIiH
AITOpUTMIIEP MEH Oarmapiamaiapra CYMEHETIH JKETEKTep MEH CeHCOpJapaaH
TYPAThIH MaIIMHa PETIH/Ie KAPACThIPyFa KOMEKTECEI].

CoHnpnpikrad, OutiM  Oepy poOoTorexHukachlHbIH STEM-men  xwui
OaiimaHBICBIHA KapamacTaH, KONTereH ejuep HH(OpMaTUKaHBl ©3MEPiHIH OKYy
»ocrapiapblHa SHTi3rici Keneai HeMmece KasipiiH e3inae enrizexni (Balanskat, A.,
& Engelhardt, K. [79], Bocconi, S. [156]; CECE [157], [158], Falkner K. [159]),
KOMITBIOTEPJIIK TEXHOJOTHUsUIap OoMbIHIIA OumiM  Oepy — Oy Ourim - Gepy
POOOTOTEXHUKACHIH pecMH OuTiMre OIpIKTIPYAIH TEPCIEeKTUBAIBIK OaFbIThHI.
Nudopmatuka xoHe poOOTOTEXHMKAa OoiblHIIA OKYy OaraapiamanapbiH
pedopmanay uHbopMaTuka OOHBIHIIA OKY OarmapiaMachlHBIH MakKcaTTapbliHa
Coilkec KeJinm KaHa KOWMaiabl, COHBIMEH KaTap, y3aK Mep3iMJi MepCreKTHBaaa
pecmu OutiMm Oepyne STEM-re KatbICThl ic-IIapajiapiblH KeOIpeK eHri3ulyiHe
BIKITIAJT €Tyl MyMKiH. MIHJETTI1 €Ki KbULABIK Y3I1KC13 KoC10U laMy OarapiamMachiHa
(CPD) xartbickan OacTaypllll MEKTENTIH aJFalliKbl TOPT CHIHBIOBIHIAFEI 350
MYFaTIMHIH TOXIpHOeci e 3epTTey YIUIH YJIKeH MaHbI3fa ue Oonael. Hotmxenep
O11iM Oepy poOOTOTEXHHMKAChl MEH MH(OpPMaTUKAHBIH HMHTErpalusiayaad mnaiaa
KOPETIHIH KepceTeni. 3eprreyiepae Oimim O6epy podoroTexaukacel okpity (Miller,
D. P. & Nourbakhsh, I. [12]) skoHe oKyIbI kaKcapTy Kypajbl peTiHIe pOOOTTap bl
nagananyasl  Kapacteipanel  (Hamner, E. [76]). Omnap oKymbuiapasiH
MoTuBanuschiH apTTeipansl (Daniela L., & Lytras, M. D. [75], Greca Dufranc |. M.
[77]) >xoHe mHKIIO3UBTI OLTIM Oepymi Koimauabl [75], Oyl apTHIKIIBUIBIKTApPbI
3epTTeylIiep e, okpITymbliap aa oimeni (Chevalier, M. [148], Castro, E. [140];
Khanlari, A. [160]; Negrini L. [161]), po6oToTeXHUKaHbI peCMH OLTIMIe OIPIKTIPY
yIIiH Kypec *xakcel Kyxarranran (Eguchi A. [81], Chevalier M. [148], Benitti, F.
B. V., & Spoladr, N. [151]). Bimim Oepy poOOTOTeXHUKACHI OaMJIAHBICTHI
MH(POPMAaTHKaHBI PeCMH OlTiMre HHTerpanusiiay apekerrepi apryaa (Thompson D.
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[161], Heintz F. [162], [163], European Union [158], Webb M. [164], Roche, M.
[165]).

ATanraHgapabiH OapibiFbl, 013 YINH, OCHl cajlafarbl 3epTTEYIEPiH O1IiM
0epy poOOTOTEXHUKACKl MEH MH(OPMaTUKAHBIH OalIaHBICHl 6TE THIFbI3 €KEHIITTHE
FaHa €MeC, COHbIMEH Oipre Oy OalJlaHbIC ©Te TMEePCHEeKTUBAIBI EKEHIIT1HE
CEHAIPETIHITIHIH Aoneni Oonmbl. Amaiina, OutiM Oepy poOOTOTEXHUKACHI OCHI
opekerTtepaiH Oip Oeiirt OONbIN TaOBUIATHIHBI JKOHE OHBI MYFaJIIMIEp ©3
TokipuOenepine enrizetini Oenrici3 (Balanskat, A., & Engelhardt, K. [79],
Fraillon, J. [166], [158]). 2018 sxbuter IlIBeiimapusubiy, KaHTOH oOKIMIILIIK
ayJlaHbIHBIH OLTIM OesiMi OacTaybllll MEKTeNTeH Oactan MHGOPMAaTUKAHBIH HET13T1
TYKBbIPbIMJIaMaJIapbIH OKBITY KYpaJIJIapbIHBIH O1pi peTiHe O011iM 6epy poOOTTaphIH
OipikTipyre  memiM  KaObUIgaabl.  OpeKeTTep  OapiiblKk  MyFaliMAepi
nHpopmaTrKara Hemece pOOOTOTEXHWKAaFra JEereH aJFalikbl KaObUImaybl MEH
KbI3BIFYIIBUIBIFBIHA KapamacTaH, jKaHa IIOHIe TapTyFa, OFaH KOCIOM JamyJbIH
TUICTI OargapiiaMachl apKbUIbI KOJ JKETKI3yre OarbiTTanraH. OchUiaiina,
3epTTEYIIH MaKcaThl €Ki acleKT OoibIn TabbiIanbl. Onap WHOOPMATHKAHBIH OKY
OarmapiamMaapblH KaObUIIAy KoHE TYPAKThl KaObUIAay TYPFBICEIHAH pedopmanay
apKpUTBl (hopMasbabl OuTIMIe O1UTIM Oepy POOOTOTEXHMKACHIH €HT13y/l KOJIaJlbl,
Oy OuriM Oepy pOOOTOTEXHHKACHIH KOCIOM JaMBITY OJCOMETTEpiHNIE CUPEK
seprreneTin  acmekT (Schina, D. [167]) Oonpmm TaObutamel. bip JkarbiHaH,
uHdopMaThka OKYy OarmapiamManapbiH pedopmanay — poOOTOTEXHUKTEp YIIIH
OutiM Oepy pPOOOTOTEXHUKACHI IC-IIApaJIaphlH pecMH OUTIM Oepyre eHri3yaiH
OMIpIIEH TOCil OOJIBITT TaObUIATBIHABIFBIH, aJ1 €KIHII >KaFbIHAH, MYFaIIMIEPAiH
ToxiprOeciH Oarayay apKbUIbl MHQOpPMATHKA MOH PETIHAE KOochbIMIIa OuliM Oepy
POOOTOTEXHUKACHI iC-TIapajiapblHAH KAHIMAJIBIKTHI Taia KOPETiHIH aHBIKTayFa
KOMEKTeCTl. Onebuerre OutiM Oepy pPOOOTOTEXHUKACHI MYFAIIMIEPIH maspiay
OarapiaManapbIHbIH JKOKThIFBI KepceriireH. ConbiMeH Katap, Balanskat, A., &
Engelhardt, K. [79] 3eprreyinme kapacteippinran Eypomanbiy 21 eminiH 5-i
poboToTexXHUKaHbl MHpOpMaTHKa OOWBIHINIA OKY OarmapiamanapbiHa O1piKTipesl
xoHe Tek CroBakusi poOOTTapAbl Oarjapiiamanay MeH Oackapyibl YHpeTy YIIiH
OacTayplll JIeHrenaeri 6umM 6epy poOOTOTEXHUKACHIH KOJIJIaHFaHBIH Xa0apJiaJibl.
TMJI ennepinae MyHnail ToxipuOe omi KosganbliManbl. JKanmbl, Oactaysblin
MEKTeNTer1 OuUTliM O0epy poOOTOTEXHUKACHIHBIH POJIl OpTa MEKTEITepre KaparaHjia
aca MaHbI3IIbI eMec, olTKeH1 uHpopMaTukTepre Oy JneHreiaeri MupiIbK O011iM
xkahaHaelK neHreine a3 yceiHburan [158]. Tammay MyramiMzaepai OpTaibIKKa
KOIOBI KEpPEK, OUTKEH1 0JIap Ke3-KEJTeH €HI13y HEMEeCce 03repTy opeKETTEPiHIH O3€eri
6ombin TaObuTanbl. RoMmbroTepiik O61mim O6epyne (Blikstein, P., & Moghadam, S.
H., [168]) mynpmaéi OimimMai maiigamaHy Oonamiak opekeTTepiAl OarbITTayra

60



KOMEKTECE/l >KOHE MYFalliMJepre MeNaroruKaiblK Ma3MyH Typajbl JKETKUTIKTI
OumiM Oepesi, oJapibl )KY3€ere achlpyFra pecypcerap, outiM 6epy poOOTOTEXHUKACHI
na, nHdopMaTruka Ja pecMu OUTIM YCbiHAbL. JleMek, 013 onap/blH apachIHIaFbI
e3apa opekerrecyal Tangay Qopmampabl  Outim  Oepyne  OuriMm - Oepy
POOOTOTEXHUKACHIHBIH OOJIalIaFbIH KaJBIITACTHIPY YIIIH YaKThUIbI OHE ©3€KTI
JIeN CaHAWMBI3, 9CIpece MHTErpallusSHbl 0aCTayBIIT MEKTEN JACHTeHIHIE A€, )KOFaphl
YKOHE JKOFaphl OKY OpbIHIAPBIHAA JAa KapacThIpFaH ©3€KT1 00k Ta0butaibl. bitim
O0epy pOOOTOTEXHUKACHI YCBHIHATBHIH OCNTLUT apTHIKIIBIIBIKTapFa KapaMacTaH,
OYTIHT1 KYHT€ JICHIH OJT HEeT131HEH peCMHU MapPTTapPMEH KoHE epiKTi OacTamarapMeH
mekTeneni. OHbl MYFAIIMIEPAIH TOKIPUOECIHE COTTI €HTi3y YIIiH KOFamJIacThIK
OKy OarmapiaManapelH pedopmanayabl TalKblIayFa KaTbhICybl J>KOHE O1J1IM
aNMyHIbLIAP/IbI OZlaH 9p1 OKbITYFa KOMEKTECETIH >KaHa yKarJaiaapabl YChIHYbI THIC.
byran HakThl HycCKaynap HETI3IHAE O3IPJCHTEH JKOHE JaMyFa KOJIAHJIIBI
Kypangapabl yeeiHy apkeuiel (Glang, C., [111]), oky OarmapiaMachbiH, OKY
MaKcaTTapbIH JKoHE Oaranay aicTepid eckepe othiphin (Giang, C., [112]) sxoHe eH
JYPBHICHI MYFATIMIEPMEH BIHTBIMAKTACTHIKTA KOJI JKETKi3yre 00Jabl.

AKBIpBIHIIa, OapibIK 931piieMeNiepil €pIKTI MYFaIIMIAEPMEH ChIHAIl KOpyre
Oonanpl, OUTKEHI HOTIWKeNep UWHGOpMAaTHKAa MEH  PpOOOTOTEXHHUKAHBIH
WHTErPAllMsIIBIK MOJICTIH YCTaHFaH MyfraiiMjepre xannbiuianysl mMymkin (El-
Hamamsy, L., [28]). PoOGororexHwka  caJachlHAArbl  XaJbIKAPaJIbIK
BIHTBIMAKTACTBIKTBIH MBICAJIBI PETiHIE €Ki MemiiekeT — Peceit Men Kazakcran na
KapacCThIPBUIIBI. Anamaapra — KOMEKTecyre OarbITTAIFaH QJICYMETTIK
poOOTOTEXHUKA callaChIHAAFbl KYMbIC TakipuOeci Peceét men KazakcrtanHan
KEJIMeH TOHapalblK KOMaHAAJIapAblH Oananapbl YIIIH OachIMIBIKKA aifHaJIbI.
PoGoroTexnuka  camachlHAaFbl  ©3apa  IC-KUMBLI ~ MEH  BIHTBIMAKTACTBIK
POOOTOTEXHUKA MEH KAacaHbl MHTEIUIEKTTIH QJIEYMETTIK aCMEKTUIEPIH KapacThIpy
KypaJibl peTiHJie PpOOOTOTEXHHMKA KYpPCTapblH KaMTUTBIH JOCTYpJL €MEC OKY
OarmapiaManapblH eHTI3y YInH ae Koimaneuiasl [169]. "Bamamapra apHanrax
pPOOOTOTEXHUKAHBI OpTa MEKTEN JCHTCHIHAE >KOHE OJaH >KOFaphl JICHTeHe
okeiTyma" Stone, A., & Farkhatdinov I, [170] opra mekTen AcHreitinae Oananapra
poOOTOTEXHUKAHBI OKBITY ToXIpUOeCiH cumnarTaiapl. JKaTThIFynaap KelieHi
o3ipieHaAl  koHe Oaranmanabl. KeiOip karTteirynap poOOTTBIK Kyilenepai,
Oarmapiamanay MeH OacKapyAblH HEri3rl Ty XKbIpbIMAaMalapblH — YHperyre
apHaJiFaH, ajl ecenTep MaTeMaTuka MeH (U3uKa FHUIBIMIAPBIHBIH MAaHbI3/IbI
aHBIKTAMaJIapbIH 3€PTTEYI KaMTHIAbL. ¥ CHIHBIIFAH POOOTOTEXHUKA JKATTHIFYJIAPBI
JlongoH MaremaTuka >KoHe Oarjapiamalnay MEKTeOlHIH OKy OaraapiiamachiHa
EHTI3U/I1 JKOHE OKBITY MEH OKBITYIbIH aJJIbIH ajla HOTHXKeJepl YChIHbUIFaH
POOOTOTEXHUKA JKATTHIFYJIaPBIHBIH KOMIIUIr KYpASIUIIriHe KapaMacTaH Oananap
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YIIiH TapTBIMIBI €KEHIH KopceTTi. POOOTOTEXHWKAHBI OKBITYIBIH CTYIACHTTEPIH
IIBIFAPMAIIIBUIBIFBIHA KOHE (PU3MKaHBI OKyFa acepl KapacTeipbuinsl Badeleh, A.
[171]. OuHbIH  KyMbICBI ~ POOOTOTEXHHMKAHBI  OKBITYIBIH  CTYIACHTTEPAIH
HIBIFApMAIIbUIBIFBIHA KOHE (U3UMKaHBI OKYFa oCepiH 3epTTeli. byn cypakrap
O13/11H 3epTTeyIH KOHTEKCTIH/IE €peKIIe MaHbI3Fa he. 3epTTey OapbIChIHIAa aBTOP
10 oKy ymaiibplHaH TypaTblH TecT TieH (Qu3nka OOMbIHIIA POOOTTHIK
KOHCTPYKIMsUIap OOMBIHIIIA TPEHUHITEp MakeTiH nmadpananapl. Badeleh A. [171]
3epTTEYIHIH HOTUXeNepl, POOOTOTEXHUKAHBI OKBITY KaThICYLIbUIAP apachbiHAa
MIBIFAPMAIIBUIBIK TIeH (DU3UKAHBI OKBITYFa OCEP €TKEHIH >KOHE KaKCAPTKAHBIH
kepcerTi. "Apamac omicrep" (Kuckartz, U., [172]), connmaii-ax Ka3zakctan MecH
CrnoBakus YHMBEPCHUTETTEPIHIH CTYIEHTTEPl MEH OKBITYIIbLUIAPHI apachbIHAAFbl
XaJIbIKapaJIbIK MHTEPAKTUBTI ©3apa ic-KMMbUTFa apHaiaraH skymbictap (Kerimbayev,
N., Nurym, N., [173]), ockl MoceneHi 3epTTeyre yJeciH KOCcThl. Peceli MeH
KazakcTangarel poOOTOTEXHHMKA cajlaChIHAAFbl OUTIM Oepy KOHE OHBIH Kazipri
KarJaimapelH Tajijgay KenTereH JKbUaap OOMBI JKYPri3UIT€H KoHe Keuoip
capammibiapMeH  cyxOaTTap, cayalHamanap, Keibip Mekemenepre 0Oapy,
KOHKYpCTap Me€H KOH(pepeHIusIap, HOPMATHUBTIK-KYKBIKTBIK Oa3aHbl, Casicu
Ky)KaTTap MeH OKy OarjgapiiaMaiapblH 3epleiiey/li KaMTUTBIH KOHTEKCTE
xKuHakTanrad. JKympicTa poOOTOTEeXHUKAHBl (GuU3MKa, HWHPOpMATHUKA KOHE
TEXHOJOTHUS CHSAKTBI TIOHIEPIl WUTEePTyAE OKBITyFa OONATBHIHIBIFBI aTan OTUIreH.
Ocsunaiiina, poOOTOTEXHUKA OlpHeNe TMoHAEPIIH axbipamac Oeiiri OOoJbII
TaObIaAbl. JlereHMeH, Kasipri yakbpITTa KelTereH Mmekrtentepiae Pobororexnuka
MyFaJliMJIepl >KETICIIEUTIHIH MOUMBIHIAy Kepek. MyHnail skarmaiina OutiM Oepy
OopTajibIKTaphl 0i3re poOOTOTEXHUKAHBI YilpeHyre MyMKiHAIK Oepexai. butim Oepy
OpTajbIKTaphl ~ OacTaybllll JKOHE OpTa MEKTen OanamapblHa  apHaJFaH
poOOTOTeXHMKAa  KypcTapblH  VCbhiHanel.  Pecelime  koHe  Kazakcranma
pOOOTOTEXHUKANIBIK O1I1IM OEpyAiH aljblHAa TYpFaH IpoOsaeMaiapibiH Oipl OKY
OarmapiamManapblH pOOOTOTEXHHUKAHBI JAMBITYABIH Ka3ipri ONIeMJIK JCHrehiHe
Oeitimaey Oombin  TaObuTanbl. ExiHINT MaHBI3ABI Macele — TaxipuOe MeH
OarmapiamMaiapMeH ajJMacy YIIIH KETKUTIKCI3 BIHTBIMAKTacThIK. JKyMbicTa Peceit
MeH KazakcTaHHBIH WHHOBaMSUIBIK TOKIPUOECIHIH Ma3MYHBI, pOOOTOTEXHHUKA
HETI3IEpIH MEKTENTiH O11iM Oepy KEHICTITHE EHTI3YAiH MoHApaIbIK KYypChl
PETiHJEe OKBITY/IBI YIHBIMAACTRIPYABIH (hopMaiapbl MeH ofictepi cumartanran[169].
Peceiinik 3eprreyiiiiiep poOOTOTEXHUKA HET137epiH OLTy XkacTapra O11iM Oepy/iH
HEri3ri 3JeMeHTI OOollybl KEpeK >KOHE OpTa MEKTENTIH OKYy OaraapiiaMachbIHbIH
Ma3MyYHbIHA €Hyl Kepek Jemn caHaiiabl. benrim ¢akt — Peceit men KazakcTaHHBIH
opTa MEKTEINTEPIHE KOHE deMie POOOTOTEXHUKAHBI OKBITY/IBIH OarbITTapbl MEH
omicTepl Ka3ipri yaKbITTa KETKUIIKTI TYpJe aHbIKTaJIFaH oK. OIap/bIH MKIpIHIIIE,
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PoGoroTexnrnka moH OOWBIHIIA OKY TPOIECIHIAE YVCHIHBIIYBI MYMKIH: 1) OKy
00BEKTICI peTiHAe, 2) TaHBIM Kypajbl PeTiHjae, 3) OKYIIbUIApAbl OKBITY, JaMBITY
*oHe TopOuerney Kypaisl peringe [174].

Po6oTThI OKy mporeciHe TaHbIM OOBEKTICI PETIHJE OpPHAJIACTBHIPY YILUIH
3epTTeyIIIep OKBITY OaFmapiaMachiH jkacaipl. barmapriama yIniH MaTepUaIbI
TaHJAyAbIH HETI3rl MPUHIMOTEP] CTYACHTTEPIIH OHBI HUrepylHE KOJDKETIMJILIITI
KOHE CTYJIEHTTEPJIH Ka3ipri 3aMaHfbl TEXHUKAJIBIK OPTaHbIH OOBEKTICI PETIHJE
POOOTOTEXHUKA TYPAJIbI USAIAPBIH KAJIBITACTHIPYAbIH TYTACTHIFBIH KaMTaMachl3
eTy Oomnpl. Opi Kapail 3epTTey OapbIChIHIA, OKY Oar/apiaMachIHBIH KEKEJIeTreH
noH7epl IMmIeHOepiHAe 3epTTey OOBeKTICi OoiyFa THIC OKy OarmapiiaMachbIHBIH
OemikTepi ankpiHAanael. OKy npornecinae AKT kypangapblH maijganany Ke3iHze
OWJIayJIbIH IIBIFAPMAIBUIBIK KOMIIOHEHTTEPIH €CKEpY KOHE JaMBITy epeKIe
MaHBI3IBI: TPOOJIEMaNBIK JKaFAaiabl Ky3ere achlpy HEMece TarchlpMa KoO¥o,
MQCEJIeHI HIENTy YIIIH jKacallybl KepeK OnepalusiiapAblH )KUBIHTBIFBIH 63 OCTiHIIe
anbikTay. OKBITY, €H ajAbIMEH, OUIIMII Heri3aeyre, JaFapUiapbl MEH
KY3BIPETTUTIIH KaJbIITaCThIPYFa OaFbITTaybl KEPEeK, COHBIMEH KaTap, jkobanapra
HeMece OJCeKeNecTIK KO3FalbICKa KAaThICKBICHI  KEJNETIH JapblHAbl  OUIIM
ATYIIBLIAPBIH KY3BIPETTI ToiMrepi OOy VIIiH, KEHEHUTIITeH TepeH OIiM MeH
narnpuiap KaxeT. JKypri3uireH Taimjaylbsl HEri3re ajna OTBIphIN, OuliM Oepy
pPOOOTOTEXHUKACHIHBIH OEHIHI €MeC OKBITYIIbUIapAbl Jaspiayibl KaHFbIPTYFa
OarpITTaIFaH IIparMaTUKAJIBIK IICHIIMACP HETi31HJIE OJaH opi AKCIECPHUMEHTTIK
KYMBICTBI KYPY OpPBIHIBI OONbIN TaObIaabl. "AKMapaTThIK Kyienep'" KoHe
"®uzuka" OutiM Oepy Oarnmapiamanapbl OOHBIHILIA SKCHEPUMEHTTIK KYMBIC
OapbIChIHIA OKBITYIIBUIAPMEH cyXOaT >Xyprizuiai, JlakepT mIKajgacblH KOJJIaHa
OTBIPBITT CayajTHamMa >KYPTri3iuial, »KoHEe apayiac, "aBTOHOMBI" ¢opMarTa OTKEH
cabakTapra KaTbICThl. KalTBIKTHIKTAH OKBITY TEXHOJIOTHSUIAPBIH KOJIJIaHa OTHIPHIT,
OuriM  Oepy mporecTepiH YHBIMIACTHIPY, POOOTOTEXHUKAJBIK KyHenepai
Oarmaprmamanay, OutiM Oepy poOOTOTEXHUKACHI JKOHE MeEXaTpOHWKa OOWBIHIIIA
TpeHunrrep "ownaitH", "oduaiin" xoHe apamac ¢opmarra etkizinmi. [lanmemus
ke3iHae  "ommadiH" < ca0akTap  HAaKThl  YaKbIT  PSKUMIHAE  OTKI3UIIL:
oeitnexondepenuusuiap (Skype, Discord, MOODLE, ZOOM, Google Classroom,
Microsoft Teams, Hangouts, Cisco WebEx Meetings xone 1.0.). Ogan keHiHri
Ke3eHJie apaiac ¢gopmar KoaaaHbUabl. "OdumaiH" imki OalaHbIC KbI3METTEPI,
yaTTap koHe (dopymaap apKpuUibl ©3iHIH Smart Zhetysu 1uiatgopmackl apKbUIbI
kKysere acwippuianbl. Mpicanbl, JKanmoHusiia MOAYIBIIK TOCUITEe HETi3IeNreH
poOOTOTEXHMKAa OOWBIHIIA KEHIeHA1 OKy OarjapiaMachlH TajKbuldy —VILOIH
Oactamkpl HYKTe KYphUIIbl. 19  poOotoTexHuka KadeapachlHBIH  OKY
KOCTIAPJIAPBIHBIH ~ JKUBIHTBIFBIHA ~ CYHEHE  OTBIPHIN,  OJlap  aJJbIH-aya
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TYKBIpbIMIaMaJapFa eHr131Tyl MYMKIH HET13r1 KypcTap/bl aHBIKTaAbl, COJaH KeHiH
olap pOOOTOTEXHHKAaHbI  YHUPEHYAIH  HErisri  MOAYyJbAEpiHE  ailfHaNaJbI.
PoGoroTexnrnka OOWBIHIIA KEIICHII OKY OarjapiaMachlH KYpy oOJICTEMECiH
TaJKbUIAH OTBIPBIN, aBTOpPJAp alblHFAaH HOTWXKEIEPIl OKYy OarapiamMachlH KYpy
YUIIH YXKBIMJBIK OUIIM Jen caHayFa OOJaThIHIBIFBIH aram eTTi. ABTOpIap
Oomamakra (PEeWMBOPKTAp MEH MOIYIBJACPre HETI3EATeH ojicTeMelepi
OIpIKTIPY CHIHAAPIIBI TAJIKbIIAYFA KOHE POOOTOTEXHUKA OOMBIHINA JKAH-KAKThI OKY
OarmapiamMachlH KYpyFa oKeJie/ll JIen caHaabl. Moaynbaep/iH 0achIMIbIFbI, 013/11H
OUMBIMBI3IIA, OIPJIECKeH OKy OarmapiiaMachIMEH IMIApTTaybl KEPEK, MYHJa OiTiM
0epy pOOOTOTEXHHKACHIHBIH HWHTETPALMSCHI TMOHAPAJIBIK TOCUIMEH, JAUCKYPCUBTI
TUIIOTE3aJlapMEeH, 3epTTey oJeOueTTepiMeH JKoHe cabakrap  OapbIChIHIA
OakpUIayJlapMeH IIapTTajifaH, Oy THIMII IICMIMAEp KaObuliayFa MYMKIHJIK
Oepemi. ToJBIK J)KYMBIC iCTEY YIIIH 3aMaHayHu 3epTXaHaHbIH 001ybl MaHbI3IbI ( Birk,
A., & Simunovic, D. [175]). Kazipri TeHAcHIMsUIapFa iIeCy YIIIH KOJHKETIMII
pOOOTTHIK MIaTdhopMallapAblH apThIll KeJe >KaTKaH CaHbIHA >KYHeNl IOy KaXKeT
(Younis, H. A. [176]). Ocpuiaiimia, 6akanaBpuar CTyICHTTEPIH KaiiTa qaspiayMeH
CaJIBICThIpFaHia OuTM Oepy pOoOOTOTEXHUKACBIHAA IMOHAPAIBIK MYMKIHIIKTEP/I
XKy3ere acelpyra naibiHaay OackiM Macenesaep Oonbin Tadbbutansl (Evripidou, S.
[177]).
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Bipinmi 6es1iM 00iibIHIIA KOPBITBIHABLIAP.

OJIEMJIIK FBUIBIMU JKYHEHIH JKOHE OMIMPHUKAIBIK OUTIMHIH TOPTINTIK
AHATMTHKAIBIK OWIaydaH CTAaHIAPTTBI €MeC TOHApaNBIK ToKipuOere Kemry
TEHJCHITUSACHIHA CYWEHE OTBIPBIN, ©3€KTI €KEHIIIr Typajibl KOPBITBIHIBI jKacayFra
O6omanpl. OTaHIBIK FHUIBIMIA J31pre JKOFaphl IMOHAPAJBIK YKOHE OHBIH TOMEHTI
MIOH/IIK CATBICHIHBIH CUIIATTaMallapbl apachlH/Ia HAKThI 3€pTTEYJIep MEH OeiHIcTep
KOK. JKymbicTa oneMIiK TOKIpUOEHI €CKEpe OTBIPHIN KOHE OHBbIH MHTETPATHBTI
TEHJICHIUSTIApbl TYPFHICHIHAH OChI ACMIEKTIHI HAKThUIAyFa dpEKeT Kacaiabl. Erep
Ka3ipri TeAaroruka WHTETPAIUSHBI JKOFaphl OKY OpPBIHAAPBIHBIH OUTIMIH
TYPJICHIIPY J>KOHE OJeMJIIK OuTiM Oepy KEHICTITiHE IIBIFy TOCUIl PETiHe
KapacThIpca, oH1a O011iM 0epy poOOTOTEXHUKACKIH OHBIH MTOHAPAJIBIK KOHTEKCTIH/IE
KapacThIPY YTHIMIBI FAaHA €MEC, COHBIMEH O1pre MepCreKTUBAIBI OOIBIT TaOBLIAIbI.
CoHbIMEH, OCBHl TEOPHUSUIBIK OarbITThl 3€pAeliey HETi31HAE IMOHApallbIK, ararl
alTKaHJa WHTETPaTUBTI TEHIACHUMSJIAPABIH HeErisri 0ackIM MOHI1 aHBIKTAJIBIII,
KOJITaHBLIJIBI.

binim 6epy poOOTOTEXHUKACHI TOHIH 3€PTTEYIH TEOPUSIIBIK HET13/1€pl OHBIH
MIOHAPAIIBIK MOHIH aHBIKTay OOJbIT TaObUIaAbl. biiM 6epy poOOTOTEXHUKACHIHBIH
MOHAPAJIBIK CHUIIAThl TYpaJibl KOITEreH eCKepTyjepre KapamactaH, Oyj Macese
apHaiibl 3epTTey OOBEKTICIHEe alHaiiFraH >KOK. COHBIMEH Karap, MOCEJICHIH MoHI1
OOWBIHIIIA OpPTaK MIKIp >KOK: MOHApaJbIK, TPAHCIIOHAPAIBIK, WHTEPIOHAPAJIBIK,
Kelicajajabl. OJICTEMENIK JICHTeHIe HWHTETPaTUBTUIKTIH apKachlHIa MYMKIH
O0onraH Qu3nka MeH MH(pOpMAaTUKara KaThICThl OLTIM Oepy pOoOOTOTEXHUKACHIHBIH
omicTepl KOJIAHBULIBI. ©O37epiHi3 OuleTiHAeH, UWHTerpanus - Oyl MUIbIH
peTTenyiHiH NCUXOPU3MKANBIK  Tporeci, OumiM  Oepy  poOOTOTEXHUKACHI
MHTETPaLMSIIBIK MPOLECTIH ©3€T1 PEeTIH/Ee MUJIBIH TYTac KbI3METiHE HeT13/elreH
KYHETIK TOCUI asChlHIA >KYMBIC icTeWai Jnen aityra Oomnanel. [loHapainbik
OaillaHbICTap apKbBUIBI OKY TMOHJEPIH HMHTETparusiiay TaKbIPHIObIHA apHaJFaH
KYMBICTapa, MICUXOJOTHSIIBIK ~ ACTHEKTUIEPMEH  THIFBI3 OailJIaHBICHITI,
nearorukaiblK aCTeKTKE OPTAJIbIK OpbIH Oepiiei.

Ocpunaiiina, TOHApAJIbIK HWHTETpalusra JaWbIHABIKTBIH TMCHUXOJOTHSIIBIK -
MeJaroruKaiblK acleKTUIepiH O1p sKaFbIHAH Kypayigap MEH SIICTEPAiH KUBbIHTBIFbI,
EKIHII »arblHAaH cabakK Ke3iH/Ae TNCUXUKAIBIK MPOIECTEePAiH KOpIHICI PEeTiHJe
KapacThIpFaH XoeH. ATam OTUIreHJCH, MCUXOJOTHUSMIIBIK-TIEarOTUKAIIBIK TICUIIE
Oenrim Oip »karpaimap Oap. Artan aWTKaHAa, JaFabliap CTYACHTTIH *KEKe KaTbICy
npouecinae namuasl. byn HoTmxkenepai Oomkayra OOJIaThiH, OJapblH KbI3METIH
Tajnuay Ke3iHjae aHbiKrananasl. binim 0epy poOOTOTEXHUKACHIH OKBITY KE€31HJIe OV
ocipece aiiKbIH KOPIHE/I].
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Web of Science, Scopus MDPI, tasy mrer exnep 0a3acbIHbIH *aHa KO3/IepiH,
COHJIail-aK ochl Macelie OOMBIHIIIA OTaHIBIK JKaF1ai bl 3epTTEy HET131H1e Oonamax
busuka xoHe HHPOpPMATUKA MYFaIiMJIEpiH OuTiM Oepy poOOOTOTEXHHKACHIH
OKBITYFa JTaWbIHIAYbIH OPBIHABUIBIFBIHBIH HETI3T1 alFBIIIapTTapbl 3epaeeH/I.
Byn an¥pimaptrap ochl 3epTTEY/IIH ©3€KTUIIIN MEH YaKThUIBIFbIH PacTabl.
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2. Monyabaik Tacin koHTekcTinge ’KOO-na 6iniMm Gepy poGOTOTEXHUKACHIH
OKBITY JAICTeMECiHIH epeKmeiri

2.1. bomamaxk ¢usuka kdHe uHGPOPMATHKA TAHI  MyFajgiMaepiH
po0oTOTeXHUKAAAH OLTiM Oepyre AaspiayabIH daicTemMeci

KOO-na  O6imim  Oepy  poOOTOTEXHUKACHIH  OKBITY  9aicTeMeci
udpIaHIbIpyFa, aKNapaTThIK-KOMMYHHUKAIUSIBIK TEXHOJIOTUSIIAPFA, >KaCaH]Ibl
WHTEJUICKTTI €HT13y cajlaChlH KEHEWUTYre, oJeMIIK YpJicTepre OaillaHbICTHI Te3
©3TepeTIiH CHIPTKBI aTpuOyTTapra YTKbIp Jkayanm Oepyl Tuic KabaT OoJbIm
TaOBLTAEL. OTaHabBIK KOO OarmapnamanapbeIHia ouTiM oepy
pOOOTOTEXHUKACHIHBIH KATBHICYBIMEH IIIaMaME€H OH JKbLI 1mIHAe Oenrui Oip
TOXKIpuOe xuHaKTAIbI, OKy Kypaiaapsl MIbIFapbLIIbl, COHBIMEH Oipre OuTiM Oepy
POOOTOTEXHUKACH MYFAIMJIEPIH Jaspiay Moceleci ©3eKTi 0oibIn Kama Oeper,
THICIHIIIE, OCHI TIOH/I1 OKBITY 9/IICTEMEC] ©31HIH O/IaH dpi JaMybl MEH JaMYbIH TaJIall
erefl. byn MocenmeHIH ©3€KTIII  FBUIBIMHU-TEXHUKAIBIK TMPOrPECKe KoHE
POOOTOTEXHUKAHBIH FHUIBIM PETIHAC oM jae Oeiipecmu OuLTiM Oepy meHOepiHIe,
COHJIali-aK OHBIH WHTETPAIUSACHI MEH IOHAPAIBIK MOceleepi, *aHa BIKIMal €Ty
cajiajapblHa  OallJIaHBICTBL. OJICTEMETIK KOHE HJMIUPHUKAIBIK CHUIIATTAFbI
macenenep Scopus, WoS, MDPI xypHangapbinga OeliceHal TalKbLIaHAIb,
onapablH Tanaaybl OChl *KYMBICTBIH aJbIHFbBI OOJIriHAE YChIHbUIFaH. binim O6epy
POOOTOTEXHUKACHI 911 MIHJAETTI MOHAEP MOPTEOECIHE €HT€H >KOK, COHJBIKTAaH Ja
oJiCTEMEIIIK MaceJieiep JKEeKe Mocellelep MeH TIpobjemanap IIeHOepiHje
TaJKbUIAHYBI MYMKIiH.

OznepiHiz  OineriHaed, OuLTiM Oepy oOpTachlHIAa HAKThl aKMapaTThIK
TEXHOJOTUSHBIH 00Jybl OUTIM Oepy mapagurMachlHBIH ©3TrepyiHe OKeIMEH .
Conpaii-ak, Ou1iM Oepy/iH KaHa TEXHOJIOTHSJIAPbl TOJBIK €MEeC KOHE MYMKIH
emec. Kyn caiibin »xaHa OuTiM Oepy TEXHOJOTHsIAphl d31pJICHII, KOJIaHbLIA IbI.
Mpicanbl, Ka3ipri yakbITTa TroJIOrpaMMaliapibl KYpy HEpCHEKTUBAIIBI OOJIbIT
TaOBIIAABl KOHE OHBI OUTIM Oepyae BUPTYyalabl HEMece KEHEUTUIreH IIBIHIBIK
TEXHOJIOTHSICBIHBIH O6Jiri peTiHjae maiaananyra Oonanbl. bimiM OepyaiH COHFBI
TEXHOJIOTHSITIAPhl KAXKETTI O11iM Oepy THIMILIITIHE KOJI JKETKI3y YIIiH e3repTilyi,
KAHAPTBUIYbl HeMece Kaita xoOamaHybl MyMKiH. JKyieHIH KOJIaHBICTaFbl
KOMITOHEHTTEPIH €H >KaKChl OamaMallapMeH aybICTBIpYFa HEMECE TEXHOJIOTHSIIBIK
KETICTIKTep eceOiHeH KaObUIMAaHAThIH 1C-KUMBULIAPBIH KEJISIIr, camajibl
1piKTey, KOWbUIFaH MaKcaTTapAblH OPBIH/IBUIBIFBI apKACHIHA JKaKcapTyFa OoJIabl.
ConbIMeH, oceIHal xykenepain 0ipi Kobayashi T. [105] Tanmairan kinrt cesuep
Heri3inae Ourim anymbeira Wikibooks, YouTube, Twitter, i3aey xyiienepi CUSKTHI
OpTYpJIlI MHTEPHET-PECypCTapiaH >KUHAIFAH KOIl KbIPJIbl aKMapaTThl YCHIHAJBI.
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Kyite Herizinen OuniM Oepy Ma3MyHBIH HWHTEIUICKTYaJIbl KO  KBIPJIbI
KYPacTBIPYLIbI OOJIBIT TaObLIAIbI.

Smart 6iiM Oepy KYpBUIBIMBI aKbUIIBI OUTIM Oepy KyMenepiH xolanayra
HYCKayJbIK Oojia amanbl. KypbUIBIM OKBITY HOTIDKEIEpiHE KOJI KETKI3y YIINiH
MEJaroruKaiblK TOCUIAl JKOHE AaKMapaTThlK TEXHOJIOTUSIIAPABIH — KeNiCUIreH
KUBIHTBIFBIH TYPBIC Mali/1ajiaHy YIIiH Heri3 KypyFa OarpITTanfrad. TexHOIOTUsiHbIH
KapKbIH/bI TaMybl asiChIHJIa 9MIICTEMENIK OWJIBIH apTTa Kaiaybl ce3ci3. COHJIBIKTaH
013 63 )KYMBICBIMbI3/Ia KaKbIH apaja €CKipyl MYMKIH HaKThl MOJCINIB/1 eMec, Y3aK
Mep3iMJIi TIePCTIIEKTHUBAIa KaXETTI OipKaTap mapaJurMaHbl YCHIHAMBI3: KE3CHIED,
TYXXBIpBIMIAMAJIAP, OIICTEP, MPUHIMMTEP, KOMIOHEHTTEp. by yChIHBICTApABI
OKBITYIIIBUIAP CTYACHTTEPJl oAICTEMENIK Jaspiay, (pu3rKa MEeH pOOOTOTEXHHUKA,
coHNai-ak uH(pOpMAaTHKAa MEH pPOOOTOTEXHUKA apachblHAAFbl IMOHAPAJIBIK
OailylaHBICTapaBl JKOCMApJIay JKOHE MaMbITy KOHTEKCTIHJIEC mMaijaiiaHa anajbl.
PoGoToTexHUKaNBIK ~ IKCIIEPUMEHTTEp MEH  [OHapasblK  OailiaHbICTap/ibl
CTyIEHTTep (u3uKa *oHe MH(popMaTHKa OOMBIHINA MMENAarOrUKaNIbIK MPaKTHUKaIa
’Kysere acwipibl. byn mapt Herisri moHaep YIIH Keaepri eMec, poOOTOTEXHHKa
OOWBIHITIA MaFAblIapbl CHIHAY JKOHE CHIHAKTAH OTKi3y YVIIIH MaHBI3IbI IIMapT
OoJagpb.

Cyper 7- CTyneHTTEpAiH MeIaroruKalbIK MpakTukackiHaa TiR MoOuib i
KOCBIMIIIACHIHBIH allpOOaIIHsChI

OcChl CTYIEHTTEpHiH TeJarorvKajiblK IpaKkTUKachblHA JkaHa (opMarTa
TICUXOJIOTUSITBIK-TIEar OTMKAIBIK JKOHE 9/IICTEMENTIK JalbIHIBIK OJapAbIH OoJalak
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KociOM KbI3METIHE BIHFAWIbl KipyiHIH IIapTel Oombi Tadbuiaabl. OchlLiaiiiia,
NeJarorukaiblK — MpakTHKajga  CTyJAeHTTep  Oip  KaFblHaH  ITOHAPAJIBIK
OaillaHbICTapJbl €PKIH JKY3€re achIpibl, CKIHIIl >KaFbIHAH, POOOTOTEXHUKAIBIK
AKCIIEPUMEHTTEP/1 TIKEJIEeW MEKTEeN OpTachlHAAa KOCY JaFIbUIapblH >KETUIAIPAL.
CryaeHTTepal oIICTEMENIK Jaspiay, OJaplblH KoCiOM JalbIHABIFBIHBIH COHFbI
KE3€H1 peTIHJE TMOHJEPAl OKBITY OJICTeMeCi MEH >KOCIapibl IeIaroruKabiK
OpakTUKa OoiblHIIA cabakTap TNPOLECIHIE JKYpyl MYMKIH. OHICTEMENIK
JMAWBIHIBIKTBIH HOTHXKECI peTiHjae 013 YChIHFaH 9ICTEMENIK JaFAbUIapAbIH 1K1
KYPBUIBIMBIHA CYHEHE OTBIPBIN, OJ OKBITYIIBI €HTI3reH opOip TYXKbIphIMaama
HEMEeCe TIO3WIMS CTYACHTTIH OTKEH TOKIPUOECIHIH KYPBUIBIMBIH  KalTa
KypaTbhIHJall >KOHE OHBIH MarbIHaJbl OaillaHbICTaphl OoJaliakTa OoJaliak Kocion
naiijjaiany >KarJaiiapbIMEH KHbUIbICATBIHAAN €TIN JKY3€re achIpblUTybl Kepek.
CoHbIMEH KaTap, CTYyIEHTTEPIIH O31HIIK >KYMBICHI YJIKEH MaHbI3fa He, OHJa
CTYJIEHTTEP YCHIHBUIFAH KOINTEreH HYCKaTapJaH OHTAWUIIbI KOJANIIbI dKOHE KaXeTTl
pecypcTap MeH 9MicTepAl TaHAayAbl YUPEeHYl KepeK.

ConbiMeH, 013 YCBIHFAH OJICTEME JKUBIHTBIFBI, TYXKBIPhIMIAaMaaap MEH
CHIHAJIFAH OICTEp MEH KOMIIOHEHTTEP >KUBIHTBIFBI PETiHAE 013re poOOTOTEXHUKA
MEH WHHOBAIMSUIBIK TMPOLECTEPAIH JaMy TEHICHIMsIIaphiHA OalIaHBICTHI O11iM
Oepy TEeXHOJOTHSIAphIH KobOamayra Oamama Oousbill  KepiHemi. OKBITYABIH
ollicTeMENIK >Kylecl meHOepiHaeri OuriM Oepy TEXHOJOTHSICHIHBIH KYPbUIBIMBI
KoWbUTFaH OuTiM Oepy MakcarblHa OallJIaHBICTBI KONTEreH (akTopiIapMeH
AHBIKTAJI b )KOHE OFaH MBIHAJIAP Kipe/Ii:

- OUTIM anylmblIapablH —KY3bIPETTEpPIHIH OacTankbl JEHIreliHe Taiaay
KYPri3iIeTiH KY3bIPETTI-MaKCaTThl KE3€H, OJapMeH O1pJiecin KaJlbINTaCThIPhLIAThIH
KY3BIPETTEP KUBIHTHIFBI TaHIAIAIbI;

- YATUIIK OKYy JKOCHapiapblH, KOCINTIK JaspiayAblH YIATUIK —OKY
OarnmapiamanapblH, OUIIM  adylmIbUIapAblH  MYMKIHIIKTEpIH, FBUIBIM  MEH
TEXHOJIOTUSIIAP bl TaMBITY/ABIH Ka3ipri 3aMaHfbl YPAICTEPIH €CKePe OTHIPHII, OLTiM
Oepy Ma3MyHBIH IpIKTEYy, COHJal-aK OHBI OKY MAaTe€pUajblH WIEepy JIOTUKACHIHA
coilkec OKBITY Oar/iapiaMachblHa KYPaCThIPY KYPri3uleTiH Ma3MYH/IbI KE3€H;

- OKYy MaTepuajblHbIH MaKCaThlHa, Ma3MYHbIHA COMKEC oJiCTeMENiK
cyilemenneynl O3IpAEUTIH JKOHE OKBITY KYpallJapblH IpIKTEY HEMEce OJap/bl
aCTanThIK IUJAKTUKAIBIK KypalapMeH acay OpbIHIAIAThIH JKOHE XKyHheae apOoip
TaKbIPBITITHIK OJIOKTHIH Ma3MYHbBIH KAJIBINITACTHIPATHIH 9/1ICTEMEITIK KE3€H;

- JIMarHOCTHKA KYHUECIH jkoHe opOip TaKbIPHINITHIK OJIOKKA OaKblIay-eJIey
MaTepuagiapblH d31pjed OTBIPBIN, KOWBLUIFAH Makcarrapra KOJ >KETKI3yAdl
OaranayJpl )Ky3ere acbIpaThlH Oaraiay-IuarHoCTHKAJBIK Ke3eH [14].
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Enneri »xoHe anemaeri poOOTOTEXHUKAHBI OKBITY KaFlaibIHa 013 JKYpri3reH
caparitaMa HOTH)KEC1 KOPCETKEHJIeH, pOOOTOTEXHUKAHbBI OKBITY 9MICTEMECIH KYpPY
Ke31Hje aBTopJiap O11iM Oepy TEXHOJOTHUSCHIH KOoJijaHOai »acail alMaiisibl, O1pak,
O11iM Oepy poOOTOTEXHUKACHI OJIap/bIH 3€PTTEYJEPIHJIE NENArOTHKANIBIK Kolanay
O0BEKTICI peTiHAe TONBIK TnakganaHbuiMarad. COHABIKTAH, POOOTOTEXHUKA
OOWMBIHIIIA OKY MaTEpHAIbIH d31pJiey TEXHOJOTUICHIH TOJNBIK KamMTyaa OimiM Oepy
TEXHOJOTUSACHIH POOOTOTEXHUKA OOMBIHIIA OKBITY HOTHUXKECIHE KOJ JKETKI3Y YILUIH
NeJarorukaiblK ~ Jkobajmay  OOBEKTICI  peTiHAe  maijanaHy  KaKeTTUIIri
TYBIHAAWTBIHBl ~ @HBIK, OI3[1H 3epTTeyiMi3 OChl Macejere OarbITTajlFaH.

PoGororexnuka OoWbIHIIA Oi1iM Oepy TEXHOJOTHSCHIH >Ko0amay oOChl
cajaiaFbl capanTaMaliblK OUTIM MEH IIenIiMIepAl KaMTUTBIH KaTaH JIOTHKaJIbIK
JOUEKTUTIKTI KaKET eTe/ll, OHbl HU(PIIBIK TEXHOJOTHSIAp/IbIH KOMETIMEH JKy3ere
acelpyra Oomanel. bimim OepyniH HUQPPABIK TpaHChOpMAaIHsAChl MpobiemMachiHa
E.bl.bunaiibexo [6], T.O. BamsikOaes [7], B. B. I'punmkyn xone T1.6. [8],
K. K. HypbOekoBa [178] >koHe Oacka FalbIMIapAbIH 3€pTTEY/epl apHaJFaH.
Kymeictapaa nudpaslk Tpanchopmarius KOFapsl OKY OpbIHAAPHI YIITIH €H KOFaPhI
CTpaTEeTUsUIBIK JICHTeWIeri 0acThl MIHJETKE alHalaThIHBl aTal KepCETIITEH.
Hudbpnanapipy XKOO-HBIH Kalmbl JaMybIHA 1predi JieHreiae 6ap mpobdieManapabl
mieny periHjae uHrerpanusuianrad. Coupaii-ak muQpIaHAbIpy JKOFapbl OKY
OpPBIHJIAPBIHBIH, O€HIHIH apTThIPy, OJaplblH XaJIbIKApalbIK JACHIeiae KOepiHylH
apTTHIPY, KOFAMJIaFbl POJIIH KEHENTY JKOHE HBIFAUTY VIIIH )KaHAa MYMKIHIIKTEp MEH
OpeKeT eTy calajapblH kacaiinpl. [lemarorukanblk Au3ailH YIIH THAQPIBIK
TEXHOJIOTUSJIAPAbl KOJIaHy OipHENIe KYMbICTapaa KapacTeIpblUIAbl. [lemarornka
FRUTBIMIAPBIHBIH  ToKTOpel J[. 1. Martpoc [179] Oacraran ranbiMaap TOOBI
MekTenTe OimiM  Oepy ymriH uHOpMaThka cabakTapblHBIH KYHECIH KYpy
OarmapimamaceiH kacanbl. Conpaii-ak, npodeccop XK. K. Hypo6ekosa [180]
Oacraran raibiMaap rpadTap TEOPHUSCHIH KOJJAaHA OTBHIPHII OKY KYpCTapbIHBIH
Ma3MyHBIH jKoOajlayFa MYMKIHIIK OepeTiH OaraapiaMaiblK KaMTaMachl3 €Tyl
ozipieni. byi ympicTa OKy TMOHIHIH Ma3MYHBI KYPACTHIPBUIAIBI JKOHE OHBIH
aKmapaTThIK MOJIEJ KypblIaibl. 3epTTey T€K OKY Ma3MYHBIH KYpacThIpy CajlaChlH
KaMTBIIBI, Olpak CcoFaH KapaMacTaH oOKYy TMPOIECiH Kypylda IU(pIIbIK
TEXHOJIOTUSIIApAbl KOJJIaHY KaKeTTUIriH Kepcereni. PoOororexHuka OoOMbIHINA
O11iM Oepy TEXHOJOTHSIIAPBIH JK00aay YIIiH, OaraapiaamMaiblK KaMTaMachl3 Tyl
93ipJiey Ma3MYHHBIH MOHAPAIBIK MOHIH €CKEpe OTBIPHIMN, nenarorukaisik XKOO-Fa
KaTbICTBl O11iM Oepy pOOOTOTEXHUKACBIH OKBITY MAa3MYHBIH KYpPacThIPYIbIbI,
POOOTOTEXHUKAHBI OKBITY/IBIH UIUKAJIBIK KYWECIHIH OICIH KyHeney/l Tajamn eTe/i
[14].
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KommnoHeHTTep peTiHAe MNeqarorukaiblK MPOLECTiH CyOBbeKTinepl, OiaiM
O0epy MasMyHbI, oficTepi MeH ¢dopMaapbl *KoHE MaTepHaILIK 0aza (Kypaiaap)
6onabl. CoHbIMEH Karap, Oonamak WHQOpMATHKA KoHE (PHU3MKa MyFaliMIIEepiHIH
KbI3METIHIH €peKIIeIriHe CYHeHe OTBIphIN, 013 POOOTOTEXHHKAa MyFamiMaepi
peTiHAe oNapAblH KoCIOM KY3bIPETTUIIK KOMIIOHEHTTEpIH O6JeK KOpCeTTIK:
MOTHBAIUSIIBIK, MAKCATTHI, )KEKE JKOHE Ma3MYH IbI-OTIEePaIUsIIBIK.

AJlaMHBIH MIHE3-KYJIKbIH 0OacKapaThlH TCUXO(QU3HOJIOTUSIIBIK —MPOIECC
pETiHIe MOTUBALIMS MaHbI3IbI KOMIIOHEHTTEP/AIH Oipi GoJbin TabbLIaaAbl. by oky-
TAHBIMJIBIK, OJIEYMETTIK, TICUXOJIOTHSJIBIK KoHE ©Oacka Jla MOTHUBTEPMEH
0ailIaHbICTHI MOTUBTEP/IIH KEH ayKbIMBI.

Maxcammer kKomnonenm OOJNAlIAK OKY-TOPOME MKYMBICHIH JKY3€re achlpy
YUIIH  MYFQJIIMHIH  KbI3METIH  KYpbUIbIMJIayMeH  OaiiylaHbicThl.  Makcar
TYKBIPBIMIaMaJIapbl TOMEHJIET]1 KYMBICTAa KAPACTHIPHLIA B,

Kexe komnonenm. backamapMmeH KaTap jko0anay >XoHE pedIeKCUSIIBIK
KbI3METIIeH OaiyaHbicThl. JKoOajlay KOMIIOHEHTI OChI JKYMBICTBIH €KIHIII
TapayblHJa J1a KapacThIpbuiraH. PeduekcusuiblK KpI3METTI aTar eTeTiH 0oJycak, ol
CTYIEHTTEP/IIH OKBUIATBIHHBIH MOHIH, KYHBUIBIFBIH, CEOCI KOHE CaapblH TaHy
XKoHe TyciHyl. Peduiekcus — o3 TYCIHITIH KajbIlITaCThIPY, ©31H-031 TaHy >KoHE
TyciHy. Pednekcusna amaMm 3 OpeKeTTepiH, ocipece ouiay opeKeTTepiH
Oaxputaiipl skoHe Oaranaiipl. COHABIKTAH, OUTIM allylllbl OPBIHJIAWTHIH OapibIK
OpeKETTEP/IIH HeT131 pediekcust 00Iybl KepeK: OChlIaiia o OapibIK Maceenep/il
TEPEH TYCIHE A1 ®KoHE OJIap/bl MIeUTyre ThIpbicaabl. Pedruekcusibik 611iM agaMHbIH
©31HE JereH KaKETTUIITIH apTThIpajibl, Oijay KaOUIETIH apTThIPajbl, 1C-9pPEKETIH
TY3€Ty KaOuleTiH gambiTanbl. bomnamak myrammaepiH KociOu Ky3bIPETTUIITIHIH
Ma3MYHIbI-ONIePAIUsIIBIK KOMIIOHCHT1 TaHBIMJIIBIK OCJICEHIUTIKTIH apKachiHIa
MOH/IIK 1c-opeKeT HeT131H/e KAJIBIITACAIbI.
biznin xarmaiiia MOIYJIBIIK TOCLT MOCEJICHIH TOHApaJbIK CHUIAaThiHA, COHAMN-aK
OKy-TopOMe TMpoIeciHiH OapiblK KOMIIOHEHTTEPIH e3apa OallIaHBICTHIPATHIH,
OpTaJbIK JUIAKTUKAIBIK KaTeropusIapablH Oipi peTiHae Heri3enreH, OimM Oepy
mpolieciH  0acKapyIblH MakKcaTTapblH, Ma3MYHBIH JKOHE OJICTEpiH ©3repTy/li
KamTuael.  Ochuiaiima, Oy O1371H 3epTTeyIMI3iH KOCapbIMEH OalIaHbICTHI,
OHBIH FBUIBIMH HOTIDKECI TEAarorMKajblK IPOIECTIH HOTHIKECIHIE aJIbIH]IBI.
MamaH nasprayabslH OYKUT )KYHECIHIH Kbl OAFbIThl MaKCaTTap/bl AYPBIC KOIOFa
OailyIaHbICTBI €KeH1 OeNTii.

Ochbl 3epTTeyliH MakcaTbiHa cyiieHe oTbIpbin, JKOO-ma Outim  Oepy
POOOTOTEXHUKACHIH OKBITY 9JIICTEMECIHIH €pEKILEIIriHE FhUIBIMU HErizaemMe 0epy
XKoHe Oonamiak ¢usznka koHe HHGPOPMAaTHKAa MYFaTIMIEPIH POOOTOTEXHUKAHBI
OKBITYFa JaWbIHIAaya OKBITYAbl YIUBIMIACTHIPY 9/IICTEMECIH ICKE achIpy JKYMBICTA
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€H ayIbIMEH OKY MaKCaTTapbIHBIH TaKCOHOMMSICHIHA Hazap aydapbuiagsl. Bloom
B.S. [181] >xeTekuriiriMeH aMepHKaHJIbIK TICUXOJIOTTap MEH TOpOUeEIIiiep TOOBI
O3IpJIET€H OKY MaKCaTTapbIHbIH TaKCOHOMHUSICHI TY KBIPHIMJIAMACHI HETI13T1 OOJIBII
TaObaabl. OHBIH MoAu(UKaIUsAIaphl, COHAAN-aK TaKCOHOMUSIAphl OENTiIi.
Gerlach V., Sullivan A. [182], De Block A. [183], Guilford J. P. [184], Gagne P.
M., [185], Merrill M. D. [186]. biaym TakCOHOMHSICBI — TeJaror-rajJbIMIap MEH
MPaKTUK-MYFAIIMIEP apachlHa TaHBIMAJI OKY MakcaTTapblH XKyHeneynid Oipi. On
TONBIK OOJBINT TaOBUTAbl JKOHE TOPT KaFHWJaTKa HETI3AENTCH: NPAKMUKAIbIK
Oagvim, NCUXONOSUATLIK, JIOUKAILIK, 00bEKMUSMINIK KIHE CTYAECHTTEPAIH OKY 1C-
OpEKETIHIH  OpTYpJi  cajajmapblH  KaMTHUIbl:  KOTHUTHBTI,  addeKTHBTI,
ncuxomortopibik. Guilford J. P. [184] moxem ne moHapanblk OimiM Oepy KoHE
OaillaHbIC JIEHreHiHJe OKBITYIbl 3€PTTEY TYPFBICHIHAH KbI3bIKTHI, O1paK >Kajrbl
MPAKTUKANBIK KOJIAaHY YIIIH eTe KUbIH 0onabl. COHBIMEH KaTap, Ol *oHe Oacka
TaKCOHOMHMSJIAp apacklHAa Oenrun Oip OaljaHbIC TMEH KaybIMAACTBIK Oap.
Conpimen, Guilford J. P. men Bloom B.S. oKy MakcaTTapblHbIH HepapXusIapbl
apachIHJAFbl  KOppeJSIMs  ONapAblH ~ YKcacThiFbiH  KepceTti  [187].  Ochr
MPUHITUTNITEP/II €CKepe OTHIPHITN, OKYy MaKCATTAPBIHBIH TAaKCOHOMUSICHI >Kacajibl,
OHBIH TaHBIMJIBIK CajlaChl KeJieCl alThl ACHreWre ue: OuTlM, TYCIHY, KOJIaHy,
Tannay, CUHTe3 xoHe Oaranay. [llapTchI3 apTHIKIIBUIBIKTapMEH Kartap, biym
TaKCOHOMMSCHI KeWOlp kemmunikTepal aran eteai. CoHbIMEH, KOTHUTHUBTI
caylafiarbl OKYy MaKCaTTapbIH >KYHMENey i Tajan €TeTiH TaKCOHOMMUSIIAa KOTHUTHUBTI
KYPBUIBIMHBIH 031 KaObLI/Iay, €CTe cakTay, oiyay, TYMCIK KoHe Oacka MpoIecTep
JeHrelinae aHblK KepceTiMmeial. OKy MakcaTTapbIHBIH OpTYPJil JCHTEHIIepiHe
Kareropusiapably Oenrimi  Oip KadTanaHybl OaiiKajaabl, MbICAIbl, TYCIHY
JICHTeHIHACTI DKCTPAMONSIUS KATeropuschl KoOIHECe YFRIMIAPAbl KOJJaHy
KareropusiapbiHa coiikec keneni. "Kommany — Ttanmmay — cunte3" ciinremect
ONlapJblH ~MEPapXUAChl TYPFBICBIHAH JKETKUIIKTI TYpJAE€ KapacThIpbUIMaFraH.
Kenteren ceiHmbap yuriH Oyn jgeHreinep Oipaed Oonbinm kepinedi. OchiraH
OaitmansicTel . Magec jkoHE OHBIH OpiNTecTepl TAaKCOHOMHSIHBIH KeJeci
MOIU(PUKAIMSICHIH YCBIHIBL: BiliM — TYCiHY —KOJIJJaHy— Tajjlay— CUHTE3 KOHE
Oaranmay. bimymMHBIH KaTaH J0MeKTI TaKCOHOMMSIChIHAH Kaparanma, [. Manec
repapxusichl "KoJJaHy—TajlJlay— CUHTE3" CUITEeMECIHIETT KANIIBIIBIKTHI KOS ThIH
HUKEeM/1 TapMaKTaJIFaH KJ1accuuKarus Oonbill  TaOBLIAJIBI. birym
TaKCOHOMUSICBIHBIH KeWOip chIHIIbLIaphl, Mbicanbl, P. Xopu (Horn R.), oHbIH
KaJIMbl CUIMATKA M€ CeKEHIITH JKOHE HAaKThl OMICTEMENIK acHeKTUIepIiH
epeKIIeiKTePiH, aTal alTKaHIa, ECENTEP Il My JaFAbUIAPhIH KaIbIITACTHIPYIbI
KOPCETNEHTIHAINH aTtanm aWtanpl. OcblFaH OalIaHBICTBI, OJapFa OKYIIBLIAPIbI
ecenTep/l IWIemyre YHpeTy mporeciHae biayM TakCOHOMUSCHIH JKY3€re achlpy
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QITOPUTMI YCHIHBUIIBI. Makcar KO TEOpHSChl MEH MPaKTUKAChl TYPFHICHIHAH
oenrim Oip KbI3bIFYIIBUIBIK amepukanablk Gerlach V., Sullivan A. [182] yceinran
OKy MakcaTTapblH KIKTCYAIH TYMHYCKa TYKbIpbIMJaMachblHaH TYBIHIaWbl. Erep
baym imiki akeu1-o¥ opeKeTTepiHiH uepapxusichiHa cyieHerin 6osca, onna Gerlach
V., Sullivan A. TakCOHOMMSCHI OKYy MIHE3-KYJIKbl TYXXBIPbIMJIAMAChlHA, SIFHU
OKYIIIBUIAp OKY 1C-OpeKeTi OaphIChIHAA OPBIHAANTBHIH CHIPTKBI MpOIleaypaiapra
HeriznenreH. OChlFaH CyHEHE OTBIPBIN, OJlap Keyiecl JCHTeMIep/ieH TYpaThiH OKY
MaKCaTTapbIHBIH TaKCOHOMUSCHIH YCBIHABL: COWKECTEHIIpy, aray, Ccumarray,
kKobamay, oKky#eney. AJabiHFbUIApAaH —adbipMmamnbUibirbl, De  Block A
MaKCaTTAPBIHBIH HEPAPXUSICHl OKBITYIIBIHBIH 1C-OPEKETIHE KOHE KEHICTIKTIK
monenbre Herizgearen [183]. De Block A. TakCOHOMHSCBIHAAFBI  OKY
MaKCaTTApPbIHBIH SPTYPJl KOMOWHAUUSJIAPBIHBIH CaHbl 72 MOAU(PUKALUSIHBI
Kypaiipl, Oyl OHbl TPaKTUKAJIBIK TYPFBbIAAH KOJJAHy YIIIH — KeHoip
KOJIaNCBI3IBIKTap bl O TIpe/l.

OKymIblIapablH, =~ MHTEIUIEKTYalIbl  KaOUIeTTepiH KaJbINITACTBIPY  KOHE
JIaMBITY MaKCcaTTapbIHBIH €H TaHbiMan TakcoHomusichl - Guilford J. P. [184] Oy
013 YLIIH IoHApaJbIK TaChIMAJIAy JKoHE OalylaHbIC IEHIeH1HE OKBITY/Ibl TaHIAy/1a
memymn  6omabl; [edmkH-Meppiiil  TaKCOHOMUSICBIHAA CTYIAEHTTEPIIH OKY-
TaHBIMJIBIK 1C-OPEKETIHIH OPTYpJl cajajapblH OIpPIKTIpyre OpeKeT >Kacalljibl:
KOTHUTHUBTI, a(@EKTUBTI KOHE ICUXOMOTOPJIBI. JKanmel, KapacThIpbUIFaH
TaKCOHOMUSUUIAp KOITEreH OopTaK J3jeMeHTTepre wue. OnapablH Kenoipeysepi
HEFYPJIBIM KeHipeK KapacTeipbutran (Mbicanibl, De Block A. [183] xone Guilford J.
P. [184] TakcoHoMmusiiapsl), Oackaiapbl umHTerpatuBti (I'efimxn — Meppuul
TakcOHOMUSChI). Onap MyframimMre o31HIH MAakKCaTThl 1C-OpEKETi MPOLECIHIEe
OacTankpl MO3UIUSIAPLI OeNriyieyre, KeKe TOKIpUOeHi, OKBITYABIH Kajaybl MEH
CTWJIIH KOpPCETETIH aBTOPJIBIK TAaKCOHOMHUSIHBI JIlaMbITyJa Oactama MeH
MEeJaroruKaiblK I[IBIFAPMAIIBUIBIKTEL  KOPCETYre MYMKIHIIK Oepeni. bizmiH
OWBIMBI3IIA, OCBHl JKOHE OacKaJapIblH HEri3rl JKalmbl KeMIIUNri — OyKia
TaKCOHOMHUSL '"KYMBIC 1CTEHTIH" JKYyHemik MmakcaTThlH OonmMaysl. backamia
aliTKaHJla, MakcarTap TaKCOHOMMSICHIH JaMBITY MPOLECIHIH alAblHIA KYHelik
MakcaT TYKbIpbIMJIAJIFAH MakcaTTap araiibiH (HeMece NupaMHuaaHbl) kobaiiay
kepek (Llpipkyn WM.M. [188]). JKydemik Tocim aschiHma 013 aramn Topisi
uepapxusIbIK KypbulbIMIbI (CypeT 8) KOJIaaHbIK:
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Herizri
3JIEMEHT

1-m
HepapXUsIIbIK
JIIeHT el

2-1ri
HepapXUsIIbIK
JeHrei

3- i
UepapXUSIIBIK
JIeHrel

Hakrsl cabak TypJiepiHiH Keesl 0Ky MaKcaTTaphl

v

v

O11iM, O1JTIK JKOHE
JaFIbl

oiJIay olepanusIapsl

TaHBIMIBIK KOHE
KJC10M KBI3METTIH
(byHKIUAIAPHL,
Tocinaepi

[ToHHIH OKYy MaKcaTTaphbl

OKY MOHIHIH Ma3MYHbI
MEH epeKIIeNiri

KeIeH 1l
ITUIaKTUKAIBIK MaKcaT

Bapabik MmomynbIik
OarapiaMaHbl iCKe

acelpy

OKBITYJII)IH JKaJbl neaarorukaljliblK MaKCaTTaphbl

|

|

MaMAaHHBIH
OUIKTLIIK

cummaTraMachkl

IOHIIK KOHE Kacion
oM

}

TYJIFAHBIH JIaF bUIAPBI
MEH KacHeTTepi

Cyper 8- XKylienik Tocul asiChIH/Ia UEPAPXUSIIBIK KYPbLIbIM

XKyiie oHBIH Kypamaac OemiKTepiHIH axbplpamac OIpiiriH OuIIipeni.
XyleHlH KOMIOHEHTTEpl Xyilere TyTacTail OarblHAJbl, COHbIMEH Oipre oisap
CaJILICTBIPMAJIbl ©31HIK OPEKETIEH CUMaTTaiabl. bapiblK CHIPTKBI JKaFbIHAH KYiie

Oipryrac petiHae opeker etenmi. JKyHemk Ke3Kapac TYPFBICBIHAH Ke3-KeJreH
KbI3METTEr1 COTTUIIK OHBIH KYHENUIIrl HEFYpJbIM >KOFaphl 0oJca, COFYpPJIbIM
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pikTUMa [189]. INemarorwkana, e3nepiHi3 OLICTIHIEH, KYHWETl TOCUIII KOJIIaHY
"memarorukanslk Kyhe'", "e3zapa opekerrecy", "TYTAacTBIK'"CHUSKTBI YFbIMIAp/IbIH
naiima OoayblHAa oKeNdil. bi3miH 3eprreyiMmisiie, opuHEe, MakKcaT I1e1aroruKajIbiK
MPOLECTIH JKyWemik ¢akrtopbl peTiHae Oonapl. KemeHali MakcaTka CoWKec
OKBITYIBIH Ma3MYHBI J1a KaliTa KapajaJbl: HHTCTPAMSIIBIK JKOHE JKEKE MaKcarTap
OHBl KYPBUIBIMAAYABl >KoHE OumiM  Oepy Ma3sMyHBIH  YHBIMIACTBIPYABIH
KOJIJIAHBICTaFbl KPUTEPHUIIEpI MEH KaFuaaTTapblHa COMKEC MOIYJIbIEPE YCHIHYIbI
aHbIKTalABL. [lemarorukansik omeOnueTTepie OKBITY Ma3MYHBIHBIH MPOoOJIeMachiHA
KemnTereH 3eprreynepae kexin oeneni: W. . Jlepuep [190], M. H. Ckatkun [191],
C. A. lllanmopunckuit [192] xone T. 6. XKorapsl MeKTeNnTeri OKy Ma3MYHBIHBIH
npobaemanapein C.M. Apxanrenbck [193] amanbl, o1 )korapbl MeKTeINTe Ooalllak,
JaMBbIN KeJle jKaTKaH OHJIpIC MaMaHbl JalbIHAANaThIHbIHA Ha3ap ayaapanbl. byn
OKBITYABIH OOKaMIbl Ma3MYHBIH TaHJAyAbl FaHa €MEC, COHBIMEH KaTap
MaMaHAap/Ibl Y3/1KC13 )KOFapbl OKY OpHBIHAH KEH1HT1 KETUIIIPY KYHECIH a31piaey i
tanan eredi [187]. bimim Oepy Ma3sMyHBIH ipikTey Oerii KpuTepHitiep OOMbIHIIA
Kyprizuteni, omapapiH apaceiama HO. K. babGanckwitmin [194] xemecinmepi
KOpCeTe/Il:

1. bimiM Ma3MyHBIHJA QJIEYMETTIK TOXKIPUOCHIH HET13r1 KOMIIOHEHTTEPIH,
OHBl KETUIAIPY TEPCIEeKTUBANAPBIH, >KEKE TYJIFaHbl >KaH-KAKThl JaMBITY
MIHJIETTEPIH TYTaC KOPCETY KPUTEPHUIAL.

2. bigim 6epy Ma3MyHBIHAAFBl HETI3T1 KOHE MaHBI3/bI, SFHU €H KaXeTTI,
om0Oebar, mepcrneKTUBAIBIK AJIEMEHTTEPIl TaHAay KpUTEPHUHI.

3. biniM anymsuiapabiH Kac epeKIIeNiKTepIHe COUKECTIK KPUTEPHUIdi.

4. AranfaH Ma3MyH[bl 3epAelieyre apHajfaH OKYy ochapblHa OeJliHreH
YaKBbITKA COMKECTIK KPUTECPHIAL.

5. barmapnamamapipiH Ma3MYHBIH KaJbIITACTHIPYABIH OTAHBIK JKOHE
XaJIBIKaPaJIbIK TOKIPUOECIH ecerKe ainy KPUTEpUidi.

6. OKy OpHBIHBIH KoOJJa Oap OKYy-MaTepHAIILIK KOHE OIICTEMENIK
0a3acbIHBIH Ma3MYHBIHA COMKECTIK KPUTEPUHI.

Oky Ma3MyHBIH TaHAay MpoOJeMachlHaH KEWIH aTajifaH Ma3MyHbl
KYpbUIbIMJIAYy Maceseci TyblHAaabl. byn, ocipece, oKy Ma3MyHBIH aBTOHOM/IbI
MOJyJIbJiepre 061y MaHbI3Ibl OOJBIN TAOBLIATHIH MOAYJIB/IIK OKBITYFa KaThICTHI.

OKy MaTepHalibIH KYPbUIBIMIAY IBIH OPTYPJIi dicTepl OEnTii:
e JuaaKkTHKAIBIK MaTpunaiap auici (B. I1. becrmansko [195]);
e rpadrap Teopusicel (A. M. Coxop [196]);
® JIMIAKTHKAIBIK Oiprikrepmi yiakeiTy amici (I1. M. Epaaues [197]);
e Moayibaik Kypbutbic ofici (I1. FOuesnuene [198]);
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e OUIIMHIH KYPBUIBIMJIBIK JKOHE JKYHEIIK O1pJIIKTEpiH OKIIayiay oici
(b. W. Koportsies).

Kasipri yakpITTa negarorukaiblk ojcOueTTepae MOAY/IBIIK OaraapiamMaap
(MB) men MoxynbAepal KYpYAbIH SPTYPAl TOCUIAEPIH Ke3necTipyre Oonanbl. EH
KOIl TapaJifaH — IMOHApPAJIbIK TocUl. by »karmaiijna mMoayibIik OargapiiamMa Kes-
KEJTeH MaMaHIBIKTBIH OPTANBIK ITOHIHIH JIOTUKAIBIK KYPBUIBIMBIHBIH OaFaHbIHA
colikec KaibIlTacaabl. Moaynpaik OarmapiamManap MEH MOIYIbACPIl KYpyAdarbl
oy tocinai MLA. Auaenko [199], M. B. I'apees, C. U. Kymukos., lypko E. M.
[189] ycrananbl. ApHaiibl TOHAEPl OKBITYAAFbI KMBIHIBIKTAPAbl KOPCETE OTHIPHIIL,
aBTOpJap apHaibl KadeapalapAblH OIpIeCKeH OpPEKETIMEH OKBITY MOIYJbACPIH
KYPYAbIH k0JbIH Kepcerenl. 3eprreymriiep B. B. Kapnos nen M. H. Karxanos ta
ockl OarbITTa JxyMbIc icteriai [200]. Moaynbaik OargapiaManap MEH MOAYJIbACPII
»)obanayasiH Tarbl 0ip TocutiH B.®. bamapun [201] yceiHaasl. OHBIH MOIYNBIIK
OarmapiamMackl, (pU3UKaHBl OKBITY KeJIeCl MOAYJbIEPICH TYPaIbl: MaKcaT MOMYI,
Ma3MYH MOy, Mporecc MOAYT (IUAAKTUKAIBIK OIICTEp MEH Kypajijap),
Oackapy wmoayii, "cesiMaep MeH oWiapiabl  arapTy"' Moaym  (OMBbIH-CaybIK
MIHJIETTEP], Tapuxu (akTiiep xoHe T.0.). by xarmaiina monynpaik Oargapiama
MEH MOYJbJIEP TaHBIMJIBIK 1C-OpEKETTIH JIOTMKACKHI TYPFHICBIHAH JKacajia/Ibl.

Monynbai o3ipieyaeri MaHbI3bl COT-OHBIH Ma3MYHBIH KOPHEKI, KOJJIaHyFa
BIHFAMJIBI TYpAE YChIHY. Moaynbai urepyaiH THIMILIT Tek OKy akmapaTbIHbIH
TOJILIKTHIFBIHA FaHA €MEC, COHBIMEH Oipre OyJ1 aKmapaTThIH KaJlall KYphIIFaHBIHA
na  OaiylaHbICTBI  OoJlafibl. Op  FBUIBIM  aKmapaTrThl, OUIIMAI  ©31HIIe
KaJIBIITACThIPaAbl. BUTIM/I TYTaCTRIPYJBIH KeJeci MOoAeNIbaepl Oap: JIOTUKAJIBIK
MOJIENb, OHIIPIC MO, PperMabIK MOJETh, CEMAHTUKAIBIK eIl MOAEN KoHE
T.0.. IIpoOaemManbIK-MOIYIIBIIK OKBITY TEOPHUSCHIHBIH aBTOpPel M. A. YomaHoB
[203] mpoGneManbIK >koHE MOAYJBIIK OKBITYIBIH WHTETPALMUSCHIHAH aJIbIHFaH
TUJAKTUKAIIBIK ~ JKYiie "Oomamiak ~ MaMaHHBIH ~ KOCIOM  KY3BIPETTUIIrH
KaJIBINTACTBIpYFa OarbITTaJFaH jkaHa OipTyTac camara ve OOJIbIIT KaHa KoilMmaw,
COHBIMEH  KaTap, 'TyOka  peTiHge"  OHBI  KYpPaThIH  TEOpHsIapIblH
apTHIKIIBUIBIKTAPEIH  CiHIpreHiH" kepceteni. COHBIMEH, MOIYJBIIK OKBITYIBIH
TUAAKTUKAIBIK ~ JKydecl, Oacka JMJAKTUKAIBIK KYHE  CHSKTBI, Kb
TUIAKTUKAIBIK TPUHIMITEPMEH KPUTEPUHIIEPMEH OKY MaKcaTTapblHa COMKEC
OKBITY MAa3MyHBIH >KoOamayabl KaMmTHAbl. Moaynpaik — Oargapiamanap/sl
XKoOalayAblH OpPTYPJl TOCULIEpl KapacThIpbLIaibl. ABTOHOMABI MOIYJbIEPIIH
Ma3MYHBl OKBITY Ma3MYHBIH KYPBUIBIMJAY NPUHIMIOTEPIH CaKTay HETI31H/e
KaJbITacaabl JKOHE KOPHEKI Typlleé YCBIHBUIYBl KEpeK, JHUJIaKTHKaJIBIK
MaTepHaIMEH, TPOOJIEMANIBIK JKOHE KOJAaHOAIBl MIHAETTEPMEH KaMTaMmachl3
eTiTyl Kepek. MOaylbaiK OKBITY TEOPHSICHI, KE€3-KEeITeH IUIAKTUKAIBIK TEOPHS
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CHUSIKTBI, OHBIH JKQJIITBI OaFbIThIH, MAKCATTAPbIH, Ma3MYHBIH, TAaHBIMJIBIK KBI3METTI
Oackapy/pl YUBIMIACTHIPY TOCUIACPIH aHBIKTAUTHIH JUAAKTUKAIBIK MPUHIUIITEPre
Heriznenred. "OkpiTy npuHnumi, nuaakt B. WM. 3aressunckuit [204] nupakTidik
aHbIKTaMachl OOMBIHINIA - OYJI KbI3MET HOpMasapbl, HYCKaysap, epexenep TypiHie
KOPCETUITEH, OKBITYABIH MOHI, Ma3MVYHBI, KYPBUIBIMBI, OHBIH 3aHIBLIBIKTAPHI
Typansl OiumiM". TlpuHOMOTEp OKBITYABI FHUIBIMU Tajjay HETI31HAE Tyalbl,
TUJAKTUKA OCNriyiereH OKY MPOIECIHIH 3aHAbUIBIKTApbIHAH TYBIHAANUIBI KOHE
KaObUIIaHFaH OacTankbpl TEOPUSUIBIK TY)KbIpbIMAaMara na OaitmaHbicThl. [L
HOnsBuuene [198] xone M.A. YomanoB [203] keiiOip mpuHumMnTepai Oipmiama
YIKEHTY KoHE KailTa KYpy TOCUIACPIH KOJJAaHAa OTBIPHII, MPAKTUKAIIBIK KOJJIAHY
OpbIHABI OONbIN  KepiHemi. OKy MaTepuallblH  KYPBUIBIMIAYIBIH — OpTYpIi
TOCUIZIEpIHE KapaMacTaH, OJIApAbIH OapJiblFbl OlpAei NMPUHIMOTEPre HEri3ereH.
OKBITY Ma3MYHBIH KYPBUIBIMIAYABIH Kelecl MPUHIIUNTEP] KOPCeT1/Ii:
e Herisri yFeIMaap MeH 9IICTEP/IiH ailHAIAChIH A OKY MTOHIHIH Ma3MYHBIH KYPY
MIPUHIIATTI.
e Oky MarepualiblH YCBIHYJABIH OKYHENIiri MeH JOTMKAJIbIK pPEeTTUIIr
MPUHIUII.
e Ma3MyHHBIH TYTaCTBIFbl MEH MPAKTUKAIBIK MAHBI3IbUIBIFBI TPUHIIHIII.
e OKy MaTepHaJIbIH KOPHEKI TYp/I€ YChIHY MPUHLIHUIII.
KypputbiMaay TpHHITUIIIHE COMKEC OKBITY HAKThI TUAAKTUKAIBIK MaKcaTTapFa Ko
KETKI3yre apHaJiFaH MOAYJIbAEP/IH KeKe (QYHKIMOHAIBIFBI OOMBIHIIA KYPbLIAIbl.
Monynb coHbiMEeH Oipre akmapaT OaHKi >KOHE OHBI Urepy OOMBIHIIA 9IICTEMEIIK
HYCKAYJBIK OoJbin  TaObLmaAbl. OcbkiFaH OailyIaHBICTBI MOAYJBIIH Ma3MYHBbI
KYHUETTIK, TYTaCTHIK, )KHHAKBI, aBTOHOMHUSI TaJlaliTapbIHA COMKEC Keyl KepeK.
MonynbaiKk OKBITYIbIH HpOOIeManslK npuHyuni, o31epiHi3 OUIeTIHICH,
MICUXOJIOTUSIIBIK - TICAArOTHKAIBIK 3aHIBUIBIKTEI  KOPCETENl, OFaH COMKeC
npoOsieMaNbIK >KaFdail, akmaparTbl BU3yalu3alMsiiay, KOciOW >KoHE KOJAaHOAabI
OarbIT CHUSIKTHl BIHTAJIAHJIBIPYIIBl OaillaHbICTAp EHri3lIce, OKY MaTepuajbiH
UTepyIiH THIMAUIT apTajasl. ByJl NpUHIMT KeH MaFbIHAIBIK )KYKTEMEH1 KoTepe/i.
FeumbiMu  oneOuerrepne o1 caHajdbl MEPCHNEKTHBA, MOTHUBAILMS, TaHBIMJIBIK
OCJICCHAUTIK TPUHIUIT peTiHae TyciHaipiaeni. KepHekiaik - Oy mpoOaeMabiK
MPUHIINITI Ky3ere aceipynbiH Oip omici. M. A. YomanoBtsiH [203] mikipiHiie,
sapuayusa NPuUHYUNI OKHITY MA3MYHBIHBIH JEHTEUJIIK capajaHyblH KaMTaMachl3
eTyre, COHJai-aKk MOMAYJIBAIK OardapiaMaHblH OPTYpPJl HYCKanapbl OOWBIHINIA:
TOJIBIK, KBICKAPTBUIFAH HEMECE TEPEeHJETUITeH KEKe UIrepiiey KapKbIHbI YIIIH
OuTIM anymipllapra >KaFjgai jkacayra OarbITTasiFaH. bi3 oChl JAUAAKTUKAIIBIK
MPUHITMIITIH Ma3MYHBIH KEHEUTY KakeT aen caHaiimbi3d. bopucosa H.B., Ky3oB B.
b. [187] mikpiuiie, Bapuaiiusi TPUHIUIN Oeuimoeny npuHyunine aiiHamaubl, KaHa
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Ma3MYHMEH TOJIBIKTBIPBUTAJIBI, SFHA MOIYJb TEK ACHTEWIiK auddepeHITnausHbl
FaHa eMec, COHbIMEH KaTap MpoQuib/ii e KAMTaMachl3 €TeIl.

bipkarap 3eprreyuriiepis MIKIpIHIIE, Kepi OauaaHblcCmbl Jcy3eze acvlpy
npuHyuni MOJTYJLIIH OKY MaTepUAIbIH UTEPYl OaKbliay >KOHE ©31H-031 OaKpuiay
KYHECIH Kypy apKblIbl OKY MpoOIEeciH Oackapyabl KamTamachi3 ereal. bitim Oepy
nmpoleciH  0acKapylblH HMKEMJIUIIN OKBITY OMICTEepl MEH KypalJapbIHBIH
BApUATHUBTUIIINH, Oakbulay >KoHEe Oarajay JKYMECIHIH HMKEeMIUIrH, OuIM
TYIIBIIAPIBIH ~ OKY-TaHBIMABIK KBI3METIH JapalaHabIpyabl Koca aiFaH/a,
IPOIIECTIK acCIeKTiHI KamTamachl3 eremi. JKorapelna arainFaH HUAesIapblH,
TY>KBIPBIMIaMaJIAP IbIH, TPUHITUITEP/IIH, TATANTAPABIH JKOHE 3ePTTCy MaKCaThIHBIH
KUBIHTBIFbIHA CYHEHE OTBIPBIN, Ma3MYH/IbI 1PIKTEY KYPri3iidl, coAaH KEeWiH OChI
Ma3MYHJIbl KYpbUIBIMJIAy MOceliecl IIeUIUIIl, aran aWTKaHAa aBTOHOMJIbI
MoxayJbaepre 6emy.

Kecte 6- Ilenarorukansik KOO-1a poOOTOTEXHUKAHBI OKBITY/IBIH Ma3MYHBI

No TakpIppIITapABIH aTaybl Carar caHbl

JICKIIUS Mpak OBOX COX

1 2 3 4 ) 6

Moayine 1. POOOTOTEXHUKAHBIH TEOPUSIIBIK HET13/1epi.
LEGO MINDSTORMS EV3 xuHakTapsl xoHE Oarmapiaamanay

1 PoGoroTexHuka. binim oepy 1 2 2
POOOTOTEXHUKACHI. binim oepy
POOOTOTEXHUKACHIH OKBITY OoiibiHmIa TIR
(Training in Robotics) MOOUITBI1
KOCBIMIIIACHIM €H TaHBICY. LEGO,
Arduino/Arduino IDE, Cxema xoHe Sprint-
Layout TakpIppIiTapel OOWBIHIIA  OLITIM
JEHTeHiH TecTiIey

2 PoGoToTeXHHKAHBI KAIIBIKTHIKTaH OKBITYFa 1 2 2
apHasrad  owinaiiH RTM mnatdopmacsl.
LEGO Education Oargapiaamainay
HETi37epIMEH  TaHBICY: WeDo 2.0,
Mindstorms EV3 sxone RTM YouTube
apHachl  apKbLIbI onnaiiH  VR.VEX
CHMYJISITOPBI

3 LEGO Education Mindstorms EV3 1 2 2
xuHakTapel. EV3 monynin Garnmapnamanay.

EV3 MUKpOKOMIBIOTEpiHIH amnmaparThiK
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K3HC 6arnapnaMaJ1HK KacaKTaMachl.

KosranTkpImTapabiH, JTATYUKTEPIIH
KYMBICHI koHe OHBI EV3 Oarmaprmamanay.
ABTOHOM/TBI

KO3FaJIaThIH pOOOTTHIH

KaparaibiMm KO3FaJIBICHI KOHE
OypeUTBICTapbl.  AnropuTMaep OoibIHIIA

KO3FJIBICTAp: aKbLI-01 KBaJpaThl,

yHIOypsl, meHoep.

LEGO Education MINDSTORMS EV3
45544

AKOOAJIBIK )KYMBIC

KOHCTPYKTOpBIHA HETri3/1eNreH

25

Mogyib 2. Arduino ylipeHyre apHa

Arduino IDE 6arnapnamainay Herizaepi

JIFraH 6aCTaHKBI JKUHAKTap.

Arduino-men
oJIapAbIH
Arduino yiipeHyre apHanraH OacTanKsl

TaHbICy, TYpJiepl JKoHe

TCXHUKAJIBIK cunaTTramMaJiapsbl.

KUHAKTap.

1

1

2

TiR wmoOwibpai kKocekMImaceiHma Arduino
IDE Garnapnamaiay TiJIIMEH TaHBICY

22

"Onepatopnap", "TypakTblnap", "mepekrep
Typaepi", "mepekrep TyplepiH TypieHaipy"
xkoHe "kBammpukaropiap" KomaHAamapbl
Arduino IDE

Arduino IDE-neri "pynkusaap"
KOMaHJJaJIapbIHBIH peJiepl koHE KOCBIMIIA
KOMaHj1ajap (MaTeMaTuKabIK,
TPUT'OHOMETPUSIIBIK JKIHE T. 0.)

10

Arduino paziiOKOMIIOHEHTTEP1 MEH
MUKpPOKOHTpPOJUIEpIIEPAL
AKOOAJIBIK )KYMBIC

KOJIIaHATBIH

Monayib 3. Cxema.

DIEKTPOH/IBIK CXeMajap/bl MOJIECbACY/IIH OaFaapiamMat

BIK KYpaJlapbIMEH TaHBICY

11

AHAaIOITBHIK JKOHE U PITBIK
CXEMOTEXHUKAHBIH TCOPUSUIIBIK HETi3/epi.
TiR  mo6ubIi

KOCBIMIIIACKI  APKBIJIbI

PaIMOKOMIIOHEHTTEPIMEH TaHbICY.

1

2

2

23

12

KnaccukanbIK 37€KTPOHABIK CXeMallapIblH
KapacThIpy:
reHeparopiap,

AKYMBIC M PUHIAITEPIH
KYIISH TKIIITEP,

TYPJICHIIPrilITep, CaKTay KYpPhUIFbUIAPHIL.
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13 | DIeKTPOHIBIK CXeMaJlapAbl MOICIBACYIIH
OarmapmamaibsIK Kypammaapsl. Sprint-Layout-
nmeH TaHbicy. Takransl oro. Sprint-Layout
KeMeriMeH

CXEMaAJIbIK TCXHUKaHbIH

YKOOAJIBIK KYMBICHI.

14 | DnekTpoHMKaHBIH 3aMaHayH 3JIEMEHTTIK
0a3acelH 3epTTEy: AUOJATAp, TPAH3UCTOpIAP,
onepanMsuIbIK KYMIEHTKIIITEp, WHTErpabl
cxemaap.

20

15 | Kopsiteiaasl. LEGO, Arduino/Arduino IDE,
Cxema xoHe Sprint-Layout TaksIpbIITapbl
OOWBIHIIIA O17TIM JAEHTeHiH TeCTUIeY

HUroro

15

15

30

90

Monysbaep/i KypacTIpyIbIH Naiaananburad KypbeuibiMbel (Cyper 9).

BinikTinik TamanTapblHa COMKEC MOAYJIBIK TOCUIIIH KEIICH/ 1 AUIaKTUKAIBIK MAKCAThI

v

aTayJlapblH aHBIKTAY

[Ton GoliprHIIA ipresi )KoHe KoMAaHOaIbl MaHbI3bI 0ap JKaJMbUTAHFaH FRUTBIMU AepekTep. Moayib

v

\4

TaHBIMABIK TUTITET1
MOYJIbACPIIH
UHTETPALUSIIBIK
TUNIAKTUKAIIBIK MAKCATTADBI

MO}Iy.]'H))Iep}IiH HHTCTPAHAIIBIK JUIaKTHUKAJIBIK MaKCATTapPbl

'

CabakTacTbIK MOJTYTIHIH
Ma3MYHBI

AJIIEMEHTTEPAIH OPHBIH aHBIKTAY

KapacTblpbLiabil OTbIpFaH MOAYJIb IIEHOEPIHE Menryre 60J1aThlH
KOCINTIK-KOJ11aHOab! IPo0IeManapAblH calachl KoHE MOAYJIb
Ma3MYHBIHJIaFbl KOCINTIK-KOJIaHOasIbl TpobiieMasap/pl KOPCEeTEeTIH

v

JIMIaKTHKAITBIK MaKcaTTapAbIH 9p JCHrelliHe apHaFaH PEUTUHITIK OaKblUIay KYHECiH KacaHbI3

A4

A 4

Bakpuiay xylieci 0akpUIay IbIH OapiIbIK KE3CHEPiH (aFbIMIAFbI, apaNbIK, KOPBITHIH/IBI) KAMTH Ma?
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! !

[ToHinmitik GaiaHpIcTap MEH KACINTIK-KOIIaHOa b mpodieManap/p! (poOOTOTeXHUKA, (hr3uKa, HHPOPMATHKA)
€CKepe OTBIPBII, OKY ITOHIH YCHIHY/IBIH KYPBIIBIMBI MEH PETTLIIr

Monyabaep

Kecre 7 — LEGO MINDSTORMS EV3 MoayniH OKbITY Ma3MYHBI.

PoGotorexnukanbiy Teopusuiblk Heriznepi. LEGO MINDSTORMS EV3 tepy xone
Oarmapiamanay

Ne | TakpIpBINTHIK XKOCTAP JlafibIHABIKTHIH Ma3MYH/IbIK
KOMITOHEHTIHIH KaJIBIITACy KOpCeTKiIi

Mooy 1. LEGO Education Mindstorms EV3 ousaiin necizoepi

1 LEGO-men TaHBICY. Kayincizgik | LEGO 6imim = 6epy  KOHCTPYKTOpJapbl
epexenepi. Typaisl xainbl TyciHikrep. LEGO nuzaitn

_ _ OOWBIHIIIA OKBITY KypChl OOWBI CTYJEHTTEP
2 LEGO Education Mindstorms EV3

- HEe  YHpeHeTiHI  Typajbl  KbICKalla
OlTiM oepy KOHCTPYKTOPJIapbIH

o ‘ KopbIThiHABL. ~ LEGO  KypbUIBICBIHBIH
>K06'aﬂay.HHH KQIUIBL TYCIHIKTCPL MCH | poriap onicTepi MEH MPUHITUIITEPI.
Herizzaepi.
"Pobororexnuka" LEGO-xkxo00anapbiHbIH

OeliHepONHMKTEPiH KOPCETY

3 | LEGO Education Mindstorms EV3
MOJIEbIIeY KoHE xobanay
MPUHLIMAIITEPI

4 | MexaHuKaHbIH KapamaibIM Heri3aepi.
Kypslasimaapasiyg TYpJepi: 01p
OoNmeKkTl  JKoHEe  Kem  OeJIIIeKTi,
KO3FaJIMaThIH OeJmeKTepaiH
KOCBLITYBI.

Mooynw 2. LEGO Mindstorms EV3 koncmpykmopuinuly necizei bonumexkmepi

5 | KosranTkeii Mexanusmaepi. | LEGO  kowcmpykmopvr  men  EV3
PoGorTaHabIpbLIFaH KO3FAITKBILI | MUKDOKOMNBLIOMEDIHIH Hneeizel
MEXaHM3MJIEPIH KOJNJaHy calajapsl. | benuekmepimer MAHBICY.
Jatuukrep. CepBomMoTOpIiap. KoHCTpyKTOpABIK MIHAETTEPAl iICKE achIpy

YIIIH KaXeTTi KoOayay >koHe (U3MKaJIbIK

CepBomoTOpsiap MEH JaTYUKTEP/1 KOCY. HETiagep [AFIEUIADEE MEHTEpeni, OKy

6 |EV3 MHKpOIIPOLECCOPBL. EV3 | KOHE TaHBIMIBIK MIHICTTEPAI WMy YLIiH

uHTepdeiici koHe cumartamacel. EV3 | KOHCTPYKIMANAp  MCH Garniapnamanapiibl

KOCBLITY TEXHOJOTHSCHL. MOJIEbJICYl, JKacaybl jKoHE KOJIIaHyIbl
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Koszrantkpimrapmex KYMBIC.
Komannanapabeig JoMeKTl KOHE
napajieiab OpbIHAAIYBL. Pyib KkoHe
KO3FaJITKBIIITHI TAYyeJICci3 OacKapy.

yipeHeni.

8 | Kapelk  ceHcopimapbIMEH  KYMBIC.
Co3pIK  OOlibIMEH Ko3Faibic. Pemenik
peTTerimt.
[TpomopuroHa bl perTerii.
VYIIbTpagbIOBICTEIK  CEHCOPMEH  JKOHE
CCHCOPJIBIK CEHCOPMEH KYMBIC.
Kabpipra 60l BIMEH KO3FaJIBIC
Mooynw 3. EV3 6azoapramansik scacaxmamacvimer maHwicy
9 | barmapnama KkypeutbiMbl. Kypanpap | barmapnamanay — Herizmepi  OoWbIHIIA
takrachl. Heri3ri komanaanap. Herisri 6inim amy. LEGO MINDSTORMS
EV3  poOoTelH  KoOJjaHa  OTBIPHII
10 | EV3 OarpmapmaMainblK >KacaKTamachl. AJTOpHTMIIEY MeH GarapraManayibia
barapnamanbik xacakTaManbl OpHATY. | oo Kanay.
11 | XKoGaHbIH KacHeTTepl MEH KYPBLIBIMEI.
Barmapnamanay MU TpPaIaph.
barmapnamanay Kypangap TaKTachl.
12 | bargapnamanblK Kacakrama OJIOKTapbl
XKoHe Oarjapramanay —TaJlUTpaiapbl.
HepekTepai xypHanaay. PoOOTTsI Kypy
XKoHe Oarapiamanay.
Mooynws 4. EV3-me ocobanay snane bazoapramanay
13 | Kypslibic Herizzaepi. Pobot | EV3 MukpomnponeccopbiHa Heri3aeiareH
MOJIeNbIepiH xko0amnay. | poOOTTapabl  KYpacTBIpYObl  YHpeETy.
barpapnamanay. MyraniMMeH KoHE KYpJacTapbIMEH OKY
BIHTBIMAKTACTBIFBI  MEH  OipJIecKeH ic-
14 | PoSorrapasr cray. Kypy xobanap OpeKeTTI yHbIMJacThipa Ouly; *KeKe >KoHe
n " " = "
Kerembpunr”, "Cymo  maidxactaper”, TOIITA JKYMBIC ICTEY: *aJIbl LIEHiM Taly
EV3 nabupnuT apKbiie oTy. JKOHE YCTaHBIMAAPABI KENCy HeTi3iHae
15 | JXKoGamapas! TaubicThIpy. Kopbithimpr, | KAHAATIIAPARI  HICHTY, 63 MIKIPIH
LEGO Education Mindstorms EV3 | TYAPIPHIMAAY, JAICIACY HKOHC  KOpFay.
barmapnamanbl  urepy = HOTHXKECiHJE

TaKbIPHIOBI OOWBIHINIA OUTIM JIEHTeHiH
TECTITICY.

CTYACHT MOHJIK, IOHApPAJBIK KOHE IKeKe

KY3bIpeTTepre ue 00maabl.
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Kecrte 8 - EkinHII Moynb/iH OKBITY Ma3MYHBI.

Mooy 2. Arduino yiipenyee apuanean bacmankbl HICUHAKMAP.

Arduino IDE 6azoapramanay nezizoepi

TaKpIpBINTHIK XKOCHAp

JlaibIH IBIKTHIH MAa3MYH/IBIK
KOMIIOHEHTIHIH KaJbIITacy KOpPCeTKilli

Mooynw 1. Arduino IDE-0eci "' Onepamopaap"” komanoanapwi

1 Kipicie. C/C++ mHerizigmeri Arduino
IDE  KypbUIFBUIAPBIHBIH ~ 0acTamKsbl
Oarapiamanay Tijanepi.

2 Arduino IDE-neri "Gackapy
orepaTopiapsl "' KOMaHIAJIBIK TLIACPI

3 Arduino IDE-geri "Cunrakcuc"
peinzaepi

4 Arduino IDE  OGarmapiaMachiHIaFrbl

"aprMeTUKAITBIK oneparopiaap",
"canbICTBIPY orneparopJsapsl’,
"morukanelk ~ omeparopiap"  KoHE
"YHapJibl onepaTtopJap"
KOMaHJalapbIHbIH HET13T1
MPUHIIUIITEPI.

"OnepaTtopnap" MakcaTbl MEH HETI3ri
KOMaHJaJapbIH OUTy JoHEe TyciHy Arduino
IDE  Garpapnamanay  C/C++  TiniHe
HET13/IeJIT eH.

Mooynw 2. "Typakmeinap”,” depexkmep mypaepi","” oepexmep mypaepin mypnenoipy",

"keanugpuxamopnap" Arduino IDE

TontapaslH TypaKkTbUIapbl MEH TYpJIEpl

Pennep nepekrep Typiepi: aepekTep
typiaepi "boolean, char, byte, int,
unsigned int, word, long, unsigned long,
float, double, string  (tanOanap
KUBbIMBI), String (CBHIHBIT HBICAHBI),
MaccuB (array) sxaoHe void"

JlepexTep Typaepin Typiaeuaipy: char();
byte(); int();long(); float()

AVHBIMaNBUIAPABIH AyKBIMBI )KOHE
kBanmpukaropaapsl: Static; volatile;
const

Komanpanapaein  Typnepin "mepekrtep',
"nepextep TYpIEpiH TYpAeHaipy",
"kBasmukaropaap" Typsaepid Ouiesnl xKoHe
axbIpaTtanbl  koHe  Arduino  IDE-ne
KOMaHJalapAbsl MakcaTTbl Typie KojgaHa
ajnajbl.

Mooynw 3. Arduino IDE-0eci "mymkinoikmep" komanoanapwinwly pondepi
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9 "Enrizy / msirapy" caHzbIK
KOMaHIaJaphl

10 | AHaJIOTTHIK €HTi3y / MIBIFapy:
analogRead(); analogReference()
analogWrite()

11 | KoceiMIia eHri3y/Ibirapy
(GYHKIHSITAPBIHBIH 0aCBIMIBIKTAPBI:
tone(), noT one(), shift Out(), pulscen()

12 | VaxkeITIIeH OaiIaHbICTEl KOCHIMIIIA
komananap: millis(); micros(); delay();
delayMicroseconds()

CaHJBIK, aHAJIOI'THIK KoHE 0acka KOChIMIIIA
KOMaH1aJap bl KOJIIaHy.

Mooynws 4. Arduino IDE kocvimwa komanoanapbel

13 | MareMaTUKaJbIK )KoHE
TPUTOHOMETPHUSUIBIK (QYHKIIUSIAP:
min(), max(), abs(), constrain(), map(),

pow(), sq(), sart()
sin(), cos(), tan()

14 | Komanpaanap Ke31eiCoK MOHIED
rerepatopisiapsl: random Seed(),
random()

15 | Ceiptkel y3imicrep attachinterrupt(),
detachinterrupt()

llepexmepoi bepy ¢yukyusnapoi
(Serial)

MaremMaTHKaJIbIK JKOHE
TPUTOHOMETPHUSIIBIK KOMaHAAJap/Ibl IIETry
YUIIH KOCBIMIIIA KOMaHJAJBIK TUILAEPIl
KOJJIaHy JKOHE reHepaTopJIapAbIH
KOMEriMEeH Ke3[eWCOK MOHIEepAl aiy
MYMKIHJIIT.

Kecrte 9- YuiHI MOayabAiH OKBITY Ma3MYHBI.

Monyns 2. Cxema.
OIEeKTPOHJBIK CXeMasap bl MOJENbACYAIH OaFaapiaaMaliblK KypaJaapbIMeH TaHbICY

No | TakpIpbIITHIK kK OCHap

JlalbIH ABIKTHIH Ma3MYHJbIK
KOMITOHEHTIHIH KaJbIITacy KepCeTKilli

Mooy 1. Canovik cxema neeizoepi

1. | Kipicne
2 Pannobenmexrepain KOJIIaHBLITY bl
JKOHE KYMBIC M PUHIIHUIII.

Pannobenmexrepnin typiepi. bencenni
YKOHE TTACCUBTI PaIMO0OIIIIEKTEPI.

3 Kapreimaii  ©TKI3TimI  KYpBUIFBLIAP.
bunonspibik Tpan3zucTopaap.

4 | Tupuctopnap MEH CUMUCTOpIAP

MingeT-Herisri aHaJIOI'THIK
KYpbUIFBUIAPJbIH KOHE OJIapJbIH HETI3r1
JIEMEHTTEPIHIH OKIKTEJIyl MEH JKYMBIC
icTey NpUHUUNOTEPIH, AuddepeHnnaibl
JKOHE  OIMEpalUsIIbIK  KYIIEHTKIIITEePAiH
epeKIIeTKTEPI MEH Heri3ri
nmapameTpiiepiH, Kepi OainaHbichl Oap
oIepaLusuIbIK KYLIEUTKIIITEepre
HET13/1eJITeH CBI3BIKTBIK JKOHE ChI3BIKTHIK
eMec cXxemajap/bl; 3aMaHayl aHaJIOIThIK
MHTETPaJIIbl MUKpPOCXEMalap/blH >KYMBIC
ICTey IPUHLUIITEPiH, OJIAPJbl HHTET PAJIIbI
TEXHOJIOTHsI OOMBIHIIA 1CKE achIPy bl )KOHE
OJapAblH KYMBICBIHBIH  TYPAKTbUIbIFbIH
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KaMTaMachl3 €Tyl E€CKEpPEeTiH aHaJOTrTHIK

KYPBLUIFbLIAPABIH
EpEKIICTIKTEPIH 3EPTTEY.

CXEMOTEXHHUKACBIHBIH

Mooynwb 2. Ananoemuix dcone Yu@dpvlk KYpoliebliapobll KYpblablMbl MEH HCIKMenyi

5 AHaJIOTTBIK CUTHAJIIAP AHaIOrThIK BJIEKTPOH/IBIK
KYPBUIFbLIaP/IbIH (ADK)
6 AHAJIOTTIK CHTHATApIBH CXEMOTECXHUKACBIHBIH  HETI3JIepiH  JKoHE
MI)IC&J'I}I‘apBI. AHAJIOTTBIK ~ CHTHAJIJIBI OMApTBl  TAIEAY ONICTEpIH, COHTAH-aK
OHACYIH KYPBUIBIMIBIK CXCMACBI. QHAJIOTTBIK AJIEKTPOHIBIK KYPBIUIFBLIAP/IBIH
7 | ChIBBIKTBIK CTAI[MOHAPJIBIK AHAJIOTTHIK TYHinCepIH TaHaay KOHC K¥py
KYPBUTFELTAPIBIH cunarTamanape:, | JATABUIAPEIH  3EPTTeY. Kem  catbuibl
AMIIMTYAANBIK CUITATTaAMACHI. Kymien TiimTepai, menrymi
KYIISUTKIIITEpai, OenceHai cy3ruiepmi,
8 | KymeiTkimrep. Typnenaiprimrep. | CHHyCOMJQIBI  JKOHE  PellaKCaIUsIIbIK
KoceiMma Kyat ke3uepi. TepoOeric reHepaTopiapbIH,
TYPJSHAIPrimTepai,  KOMIIapaTopJiapabl
Kypa Oiny xoHe ADK ecenteyinepin
KYprisy; KYIIEH TKIIITepIiH Heri3ri
cUnaTTamajapbiH (aMIUIMTYIABIK - KHITIK,
(hazaJIbIK-KULTIK, aMIUIMTYAAJIbIK) aJIbII
TacTay.
Mooy 3. Cxemanvix modenvoey bagoapaamaniapvl
9 | CxemamsbIK Mozenbaey | MakcaTbl KY3BIPETTUIIKTI KaJIBIITAaCThIPY
Oarapiamanapbid 3epTTey. Mojenbey | Ke3eHAepiH KaMTaMachl3 €Ty  apKbLIbI
IIAPTTAPIH AHBIKTAY. 3aMaHayu aBTOMATTaH/IBIPBLIFaH ni
Multisim, Proteus, LabVIEW xone T.0.
10 | Cxemanbix  MOACIRACY | GarnapramManbsik KypanagapablH KeMeriMeH
6armapnamanapei-NI Multisim, Proteus, EKTP cXeManaphis MOTeTbAeY
LabVIEW sxane 7. 6. opbIHIay Oeuirinae OuriM, OLTIK, COHIaM-
11 | Ni Multisim, Proteus, LabVIEW sxome | 2K TPAKTHKAIBIK — JarJbUIAPIEL  HICPY
T.0. naiganaHymsl  HUHTEpQECIHIH Gonbim TabbLIANEL
HET13T1 2JIeMEHTTePI.
12 | CxeMabIK MOJIENbICY
OargapiaaManapbiHAaFsl eJIIey
Kypalaapsl.
Mooynw 4. Sprint-Layout
13 | Sprint-Layout OarmapmamaceiMeH | Sprint-Layout kemMeriMeH IIaFrblH KOHE

TaHBICY.

oprama kypaemi [IX][ >xobamay xoHE
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14 | Sprint-Layout ANEKTPOHBIK | CBIMIAY Typajibl O1TIM aiy.
KOMITOHEHTTEPI. Sprint-Layout
KOMETIMEH KaparaibiM >KOHE >KOFaphbl

neHreaeri ITX]] kypacTeipy.

15 | IIX]JI  xoOamapblHBIH  TycayKecepi.
KopbiteiHael. CxeMOTEXHUKA  KOHE
Sprint-Layout TakeIpbInTapbl OOMbBIHIIA
O1TiM JeHTelliH TecTiney.

ConbiMeH KaTap, Oonamak uWH(GOpPMATUKA >KOHE (U3MKA MyFalliMiH
oficTeMeNIK Jaspiay >KYMeciHIe KOChIMINA KY3bIPETTUIIKTEpre, aram aWTKaHa
61111M Gepy poOOTOTEXHUKACHIH OKBITYFa NalbIHIATy KepeK Keloip QpyHKuusmapsl
eCKepy KakeT. bipiHII  Ke3ekTe, oJIeyMEeTTIK-TIeAarorukaiblK, KociOu-
nejarorukanplk — OutiM  Oepyal  akmapaTTaHIBIPYIbIH — JKOHE  OoJalak
pOOOTOTEXHUKA MYFaNIMJEPIH Jaspiay TEXHOJOTHSUIAPBIHBIH — SJICYMETTIK
MaHBI3[IBUIBIFBIH  KOPCETETIH, €HOCK HaPBIFBIHBIH KAJBINTACYbl JKaFIaibIHIA
KOCIOWITIK TEeH KOC10U CYPaHBICTHI apTThIPY.

WNuTerpatuBTuliK (QYHKIUACH, MOHMEH KaTap MOHAIK-9JICTEMENIK KOHE
aKIMapaTTHIK-KOMIIBIOTEPITIK JasSPJIBIKTHI CHHTE3/CY apKbUIBl TTOHAPAIIBIK OKBITY/IbI
KaMTaMachl3 €Telll, Kyhere »alnbUIaHFaH CUIAT Oepill, MaKcaTTapAblH KEIIeH Il
ICKE achIpBUTYbIH KaMTaMachl3 ereni. ATanraH (QYHKIMSHBI ICKE achlpy Ke3iHje
aKIMapaTThIK-KOMM YHUKAIIUSUTBIK ~ TEXHOJIOTHSUTAPABIH ~ KOMETIMEH  aKmapaTThl
OHJICyre, Urepyre >oHe Oepyre oJIeyMETTIK, ICUXOJOTUSUIBIK-TIEaroruKabiK
KYOBUTBICTApABI 3epAeieye Kbl TICUIAEPAl MakJalaHy KaMTamachl3 €TUIeI.
KoMmproTepiiik TeXHOJIOTHsUIAp CalachIHAAFbl CTYACHTTEPIl KOCiOM-omiCTeMENiK
Jaspiay TPOIECIHIH TYTACTBIFBIH JKOHE KYPBUIBIMIBIK YHBIMAACTBHIPBLIYHIH,
NeJarorukaiblK —TEXHOJIOTUSIapAbl  KYpPy MEH KOJJAaHYAbl, CTyIEHTTEpAl
KOMITBIOTEPIIIK ~ Jlasgpiay TEXHOJOTHACHIH JKOOAlIaylapl KaMmMTaMachl3 eTyjeri
aocyueninik yukyusicol. FoUIbIMU - 3epTTEY KOHE NEAAroruKajblK MpOLEcTepl
MOJENBJCY YIIIH TEOPUSIBIK OUIIM MEH KOMIBIOTEPIIK TEXHOJIOTHUSIIAPIbIH
ABPUCTUKANBIK ~ KACHETTEpiH TMaijanaHyqpl KaMTaMachl3  €TeTiH  Kasipri
MEeAaroruKajblK FHUIBIM MEH MPaKTUKana 00.1camovl GyHKyuscel. boadxcamowvik
@yHKYus OKBITYIIBIH KaHA aKMapaTThIK TEXHOJOTHSJIAPBIH KypyFa OarbITTaliFaH,
COHBIH apKachblHJa OoamaK MYFAIIMHIH KOCIOM JalbIHIBIFBIHBIH THIMILIIT]
apTamgbel. AKMapaTThl MaKCaTThl i37ey, KaObUIgay, OHICY JKOHE OHBI KOJJIaHy
MPOIECTEPIH KYIICUTyre OarbITTaliFaH axnapammoelx @yukyus. byn Typreina
CBIHM OIIAayAbIH YJKEH MAaHBI3ABUIBIFBIH, KOINTEreH KO3JepJeH TaHaay
JAFbUIapblH  aTalm oTy Kepek. bigim 0epy poOOTOTEXHUKACBIH —OKBITYIIbI
YHABIMAACTBIPY YIIIH MaTePHAIBIK 0a3a oHE 3epTXaHajJapablH O0Tybl MaHBI3IbI.
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XKericy yHuBepcuteTiHAe 4 BUPTyalabl 3epTxaHa, coHpaii-ak 500-meH actam
CUMYJIATOP MEH 7 pOOOT-KUBIHTBIKTAH TYPAThIH 27 BUPTyaJbl OHJIAMH-3€pTXaHa
6ap. FDM 3D, SLA 3D npunrepinepi, 3D ckanepnepi, LEGO Mindstorms EV3
Education konctpyktopmap xkublHTBIFB, FISCHERTECHNIK wunxeHepik
KoHcTpyKTOpsapel, Makeblock ultimate 2.0 konctpykropnapsr - Arduino Mega
Solution nerizingeri 10-ma 1 - A€ OKbITY poOOTTaphl KUBIHTHIFBI, COHJIAN-aK
OarmapiaManaHaThlH  MHKpOKOHTpoJutepiep: Arduino (Nano, Uno, MEGA),
Raspberry Pi (3.4 ypmakrap), Nvidia Jetson Nano xoHe T. 0. KaMTBhUIFaH.
YHuBepcuteT OONBICTBIH 15 MekTeOiMEeH MeMopaHAyM JKacaljabl, OHJA
"poboToTexHuka" kabuHerTepi ambuiasl koHe onapabl LEGO KOHCTpYKTOPIIBIK
KUBIHTBIKTApIMEH KamTamachl3 erTi. OcbUiaiiiia, MEKTeNTEpPMEH ThIFbI3
OalimaHbIC YHHUBEPCUTET 0aszachlHIAa OTKI3UIETIH pPOOOTOTEXHHKAa OOWBIHIIA
KApBICTHIK 1C-IIapajiap[bl JAMATHOCTUKANAy MEH OTKI3yIiH Tarbl Oip (axTopsl
OOJIBITT TAOBLIAIEI.

XKorapeina adteurrangap XKOO-ga 6i1iM 6epy poOOTOTEXHUKACHIH OKBITY
o/IiCTEMECIHIH TEXHOJIOTUSIAPBIH KAaPKbIHIbI JaMybIHA, TOHAPAIBIK KOHE MOHHIH
WHTETPaTUBTI KacUETTepiHe OalaHbICThl ©31HJIK epekmeniri O0ap JereH
TEOPUSIIBIK KOHE OMICHAMANBIK KOPBITBHIHIBI JKacayFa MYMKIHIIK Oepeni.
Ocspunaiiina, Oonamak (Qu3vka xoHe HH(POpMATHKAa MYFaTIMJIEpIHIIE >KOFaphlia
aTaJFaH WACSIap MEH JKOOANBIK OKBITYIBIH JKHBIHTBIFBIH €CKEpe OTBIPHI,
KOCBIMINIA KY3BIPETTUNKTEP/Al OKBITY MEH JaMBITYIbl YUBIMIACTBIPY dJIcTEMeci
TOJILIKKAH/IBI OH TEIaroTUKaJbIK HOTHKEHIH IIapThl OONbIN TaObuUIanbl. Jlemexk,
oJlapZipl  KoJiJaHyFa Oarjapiay MyFaliMHIH (Qu3MkKa KoHe UWHOOpMaTHKa
caylachlHJ]a FaHAa €MeC, COHbIMEH Karap OuliM Oepy poOOTOTEXHHUKACHI callachiHAa
KOCIOM-OMICTEMEINIK JAWBIHABIKTHIH OaCKAphUIATBIH JKOHE ©31H-031 PETTEUTIH
MEeAAroTUKaIblK MapaJurMachlH  KYPYAbIH OMICHAMANIBIK HET131HIH MaHbI3/bI
acrnekTiepiHiy Oipi Oousbin TaObUIaAbl. O3BIK MMEIArOrMKaIBIK TOXKIPUOCHI Tanaay
Herizinge Oonamak KciOM KbI3MET YIIIH KaKETTI HEri3ri KOMIIOHEHTTep OeiH/l,
OJIapJBIH Ma3MYHBI JKaHa TEXHOJOTHUSIIAPIbl €HT13y >KaFAalbIHAAaFbl ©3repicTepre
OappIHIa 6eiiM O0oJIabI.

binim Oepy xyheciHiH 0achIMIIBIKTaphl Ka3ipri KOFaMHBIH KaKETTITIKTEPIHE
Collkec TYJIFaHbl JaMbITYFa, TyJIFara OarqapliaHFaH, JapajaHfaH OKbITYFa, HETI3T1
KY3BIPETTEPl KaJbIITACThIPYFa, OUTIM adylIbUIAPIbIH TaHBIMJIBIK KaKETTUTIKTEpPI
MEH KaOlmeTTepiH JaMbITyra Oargapiany Oosbin  TaObuiagbel.  Ochbuiaidinia,
uH(pOpMaTHKa JKOHE OKalmbl (U3MKa MyFagiMAepiH Je, poOOTOTEXHUKa
MYFaTIMJIEPIH JIe Aaspiiay Ma3MYHBIH JKETUIIIpyre KelIeHl Ke3Kapac MIHJIETI
KoubuTybl Kepek. MHdopmatuka, (usuka CHUAKTHI, FHUIBIMH OUTIMHIH HETri3rl
caanmapbl Oosbin TaObuIaAbl. bimim Oepy poOoToTexHUKAchl — OV KapKbIHIBI
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JaMBIl KeJe JKaTKaH JKOHE YHEMi KEHEHiN OThIpaThlH cajia, OJIapIbIH OapIibIFbl
aKMapaTThIK TEXHOJIOTHsUIapbl KOJJaHyMEH OailnanbicThl. OnapbiH OapIibIFbl
aKIMapaTThIK TEXHOJIOTHIIAP/Ibl, )KaCaH bl UHTEJUIEKTTI KOJIIaHyMEH OaiJIaHbICTHI.

binim Oepy xyleciHae OOJBIN KaTKaH jKaHa QJIEYMETTIK-MOJICHU JKaraiFa
OailylaHbICTBI camajbl ©3repiCTEP MYFaIIMHIH KOCIOM NaWbIHABIFBIH >KaHAPTYIbI,
OWJI sKaFaia eIarorukaiblK KbI3METTe OYPBIH TOH eMec (DYHKITUSIIaAp bl UTepy Il
Tajan eTel.

’Kana kukaTTap/bl ecKepe OThIphIN, Ooyamak ¢Gu3uka *KoHe MH(]opMaTHKa
MYFAITIIMIH TIOHJIK JKOHE OMICTEMEINIK JaspiayAblH KOJJIAHBICTaFbl TOCUIACPIH
KaNMbUIa Kene, 0613 011iM 6epy pOOOTOTEXHUKACHIHBIH AJIEKTUBTI KYPChI asChIHA
’KY3€re achIpblIaTblH JalbIHIBIK Ma3MYHBIH TY3€Ty OaFbITTapblH HET13AeiK.
bi3niH ofibIMBI3IIA, HET13T1 O0JIbIN TaObLIATBIHAAD:

1. PobGoToTexHuKa MoH1 Typabl FbUIBIM PETIHAETI UACSIIApbIH 63repyi (OHBI
KOJTaHOQJIbl, TEXHUKAJBIK FBUIBIM PETIHJIE TYCIHYJIEH — OHBIH 1prefii FhUIBIM
PETIHJIeT1 MOHIH TYCIHYyTe JeHiH).

2. binim 6epyzaeri poOOTOTEXHUKAHBIH pPoJii MEH OPHBIH TYCIHYHAl €3repTy
OelipecMu  DJIGKTHUBTI  KypcTaH  OoJjlaliakTa  FhUIBIMM  JIYHUETAHBIMJIbI
KaJIBIITACTBIPY/a, CTYAECHTTEP/Il dJIEyMETTEHAIPYAE, OJap/bl KOFAMHBIH JIaMybIHA
eNeyil OpbIH ajaThlH KEWIHT1 KOCINTIK OulMre malblHayqa >KETEKIl OpbIH
aJIaThIH >KaJIbI OUTIM Oepy KypChIHA Kelly.

3. bimim 0Gepy poOOTOTEXHMKACHIHBIH JKaJIbl FHUILIMHA MaHbI3IbUIBIFBIH
TaHy, OHBbI 3epleliey Ke3iHAE HUTeplIeTiH, >KAIMbIMHTEIIIEKTYaJIbl, KaJIllbUiaMma
O11iM OepeTiH, MOHHEH ThIC CUMATTaFrbl 1ICKEPIIKTEP MEH JaFJbUIapibl, iC-OpeKeT
TOCUIZIEPIH KaJIBINTACTBIPY — Ka31pri 3aMaHfbl aJJaMHBIH MaHBI3 bl KY3bIPETTEPIHIH
Oipi OOJIBITT TAOBLIABI.

4. bonamak wuH(popMaTuka, ¢(U3MKA MYFaIIMIHIH KOCIOM KBI3METIHIH
CUTIaTBIH O1T1iM Oepy poOOTOTEXHUKAChIHA Kapal e3repTy >KOHE OChIFaH
OaliIaHBICTBl KOCIOM  JaspiBIKTBIH KEKEJIereH KOMIIOHEHTTEPIH OIICTEMEIIK
TAsPIIBIKTHI KYIIEUTY jKaFbIHA Kapal e3repry.

5. MamaHapl OKBITYIBIH Y3[IKCI3 JKYHECIHIH KaJIbITacybl ©31H-631
TOPOMENEY/IH POiH apTTHIPYbl KO3/Aeiai, Oy ocipece, OKBITYIBIH 9JiCTEMENIK
KYHECIHIH ©3repyiHiH YJKEH JHWHaMH3MIiHe, OuliM Oepyae poOOTOTEXHHUKAHBI
KOJIZIaHY asICBIHBIH YHEM1 KEHEI01HE OaliIaHbICTHI.

6. MyraniMHIH IeJaroruKajiblK KbI3METIHIH FRUIBIMHA HET13/IeITeH MOJICTIH
KypyFa OaFbITTaJiFaH OKBITYJbIH OJICTEMENIK J>KYWECIH JaMBITYIbIH Ka3ipri
3aMaHFbl TEHICHIUSJIAPBIH, OJIAPABIH Ma3MYHBIHIA HEFYPIBIM COHKEC KOpCeTy
TajanTapbliHa cail MyFaJlIMHIH SICTEMENIK Jaspiay OaraapiaamMaapbiH KaHFBIPTY.
XKorapeina alTeUTFaHapFa OAMIAHBICTHI, OKY JKOCTIApJIaphl MEH OaraapiaMaiapbiH
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KJTBIMTACTRIPYFa KY3BIPETTIIIK TOCUII KOMAaHY apKbLIbI KOFAMHBIH Ka3ipri OimiMi
MEH HakKThl OUNM Oepy KaXEeTTUTIKTEpl apachIHJIaFbl COMKECCI3NIKTI €HCepy
Ke3J1eJIe 1.

Oky >xocmapnapbl MEH OarapiiaMallapblHbIH KYPBUIBIMBIH OIpTIHAEH KaiTa
Kapay Kepek. bomaiiak MyramiMal JaspiayablH 9IICTEMENIK KYUECIHIH yKaFIaibl
1K1 FaHa eMeC, COHBIMEH Oipre ChIPTKbI OailIaHBICTADMEH JI¢ aHBIKTAIaJIbl,
OUTKEeH1 oJ Oenrim Oip QJIEyMETTIK >KOHE MOJIEHM KOHTEKCTE J>KYMBIC 1CTEHI.
PoGoToTexHUKaHbI OKBITYABIH 9IICTEMEIIIK JKYHeC] dKaHa mapajurMara, OKbITYIbIH
’KaHa MakcaTTapbl MEH KYHJIBUIBIKTapbhlHA COTTI OeHiMIemin KaHa KoMMaM,
KOIITereH JKaFjaaijgapaa OChl IPOLECTEP/IiH HWHTETPAUSIIBIK OpTaJbIFbl 0o0a
ajajpbl.

OKBITYIBIH KOITereH JKaHa oJicTepi MeH ¢dopMaaapblH KOJJIaHYIbIH
OPBIHJIBUTBIFBI MEH THIMJUTITIH aTal ©TKEH YKOH, COHABIKTaH 013 OKBITYABIH JKEKe
OarapiaHFaH TOCUIIH XKy3ere ackIpyra, Ou1iM Oepy/l 1eMOKpaTUsIaHABIPYFa )KOHE
13TUIEHIIpyTre OarbITTaJIFAaH OKY KOOAJapblHBIH OMICIH KYMBICTBIH KeJecl
Oemirinae Kapacteipambid. MHbOpMaTHKa MEH pOOOTOTEXHUKAHBI, (PU3UKA MEH
POOOTOTEXHUKAHBI THIFBI3 OICTEMENIK BIHTHIMAKTACTHIK apKbUIBI KaTap 3€pTTey
KomnproTepitik 3KCIepuMEHT, TojIorpaMMaliapAbl KOJIAaHy, *KacaHIbl HHTEICKTT]
KCHIHEGH EHr13y jkoHe T. O. CHSKTHI FBUIBIMH TaHBIMHBIH 3aMaHayd OiCTEpiH
UTepyre *)aHa MYMKIHIIKTED amajbl. Kbl FBUIBIMHU, Kbl MHTEIICKTYaJI bl
CHIIAT.

CoHbIMEH, MOAYIBAIK Tocim KoHTekcTiHae JKOO-ma Oimm — OGepy
pOOOTOTEXHUKACKIH ~ OKBITY OJICTEMECIHIH epeKIIeniri, coHjai-ak Oacka
TUIAKTUKAIIBIK KYHE OKBITY MaKCcaTTapblHA, YKAIbl JHIAKTUKAJBIK TPHHITUITED
MEH KPUTEpPHUIJIepre COWKEeC OKBITY Ma3MYHBIH koOanayasl KaMmTHAbl. bi3 yrriH
MPAKTUKAIIBIK KOJAaHy MEH KOJIaHyIbIH €H OpbIHAbI Tocimaepi I1. FOueBuuene
[198] xone M A. UYomanoB [203] Oonmel. IlpoOaemanbiK —skaFmaaiIbIH
OPBIHIBUTBIFBIHBIH TICUXO0JIOTUSJIBIK-TI€ 1A OTMKAJIBIK 3aHIbUIBIFHI, OHBI
Bu3yanmusanusiay, [204] Oimim  Oepy pOOOTOTEXHHMKACHIHBIH KOCIOM  JKOHE
KojaHOanpl OarbIThl, MOTHBAallUSHBIH CaHAJIbl IEPCICKTUBACHl, TAHBIMIIBIK
OCJICEHIUTIK IPUHIIMIIT MaHBI3IbI OOJIJIBI.

2.2. KOO-pa 6imim Oepy poOGoToTexHUKACHl OOWBIHIIA cadaKTapaarbl
sodanap aaici

Koramnma xyiienm Typae OoONbIn KaTKaH TEXHOJOTHSUIBIK TIpoIecTep,
HETI31HEH, Ka3ipri OKbITY MEH OKBITY WIPOILECTEPiH TIKeJIel KaKcapTyMeH
OaitmanbICThl  OOMybl Kepek. OcbiFaH OalIaHBICTBI OPTYPJI TEXHOJOTHSUITBIK
KypaJIgap/ibl €HT13y MeJaroruKajiblK MPOIECTi KEeTUIIPYMEH KaTap JKYpyl Kepek.
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binim OGepy poboToTexHUKAchl HeETi3iHEH OeiipecMu OuliM Oepy KOHTEKCTIH/E,
COHJIBIKTaH, OyJI TMpOILECTIH JKETeKIIUIepl HETI3IHEH HAKCIEPUMEHTAIIbI
WHHOBaTOpiap Oousibin TaObuUIaAbl. Kasipri yakeITTa cypaHbICKa ue OutiM Oepy
pOOOTOTEXHUKACKl MYFAIIMJACPIH apHailibl fgasipiay OacTairaHfa JEWiH OHBIH
TCOPHSUIBIK ~ JKOHE  HDMIUPUKAIBIK ~ MACeJeNiepiH  3epTTey,  COHJaii-ak
MIBIFAPMAIIBUIBIK TI€JJarorTap/bl UJAKTHKAIBIK >KOHE Oacka Ja Kojjay eTe
MaHbI3/Ibl O0JBIN Kajia Oepeni. binim 6epy poOOTOTEXHUKACHIH YJIKEH JICYETKE Ue
MoHAapalblK OarbIT PETIHJAE JKYHem Typle KalTa Kapay MaHbI3/Ibl JKOHE KaKeT
Oonpim  TaOBIIAABL.  YHUBEpCUTETTe  OlmiM  Oepy  pPOOOTOTEXHHMKACHIH
WHTETpaIUsIAy/IbIH JKEKEJIeTeH IMeJaroruKaiblK acleKTUIepiH Taiay OKBITYIABIH
oprypii  dopmarTapbiHa OaiJIaHBICTBI  OOJIZIBI: TPEHAXKEpJepre Heri3aeIreH
OHJIaliH, apanac ¢GopmaT >KOHE OKY KelleHI MeH XKoOajlblK IeJarorukara
Herizaenren oduaitH. XKanmbl, poOOTOTEXHUKA ANeMIIK OuTiM Oepy KEHICTITiHe
MHTErpalysiiaHaAbl )KOHE TEOPUSUIBIK, MPAKTUKAIBIK TYPFBIAH TOJBIKTHIPHUIAIBI.
BAO-HIH ¥ATTHIK MHHOBAIUSUIIBIK CTPATETUSHBl YCTaHYBI asChIHIAa WHHOBAIUSIAP
yirin skahanneik margopma o3ipieHyne. Ennme amammapablH eMipiH JKakcapTy
YUIIH pOOOTOTEXHHKA MEH >KacaHbl MHTEIUIEKTTI KaKChl MaiJajaHFaHbl YIIIH
XaJIbIKapaiblK skoHe YITTHIK Oaiikaynapra Kapaxart ceminmi (E. Afari, M. S. Khine
[205]).

bapmiara Oenruii, oJIeyMeTTIK-DKOHOMHKAJBIK KOCIAp MACEJENEpIH ey
OumiM Oepy KYHECIH TaMbITy JKOHE KETUIIPY MOceJeNepiH menryieH oeminoeii.
Meican periHze, anpic merenaepMen ae, Pecelimen ae, KazakcTaHMeH ae skKaKblH
Oaiianbictap 601yl MyMmkiH (Kerimbayev, N., Beisov, N. [169]).

KapkpIHasl 1aMbIn Kejie )kaTKaH dJieMie TeK cabak Oepin KaHa KoiMaii, eMip
OOWBbI O3MIrHEeH YHpeHyre AailblH WHHOBATOPABI JAWBIHIAY MOCENECI MaHBI3/IbI
KOHE ©3€KT1 00JbI Kaja Oepexi. EmiMi3aiH ®oFapsl OKY OphIHIAPBIHIA O11iM Oepy
poOOTOTEXHUKACH! OOMBIHINIA 3epTXaHanap, Kypcrap 0ap, OKbITY Oaraapiamanapsl
MEH TOHACPIIH OKY-o[ICTEMENIK KemeHaAepl 93ipieHml, amaiaa, Oyi Kypcrapaa
Oomamak OiumiM  Oepy pOOOTOTEXHUKACHI OKBITYIIBUIAPBIHBIH — KY3BIPETTEPiH
KaJIBIITACTBIPY MakcaThl KOK. Ollap OHBIH MOHAPATBIK (DYHKIUSCHIH KOJIJIaHYFa
HEMece TMOHApANbIK OalllaHbICTap/ibl MAaKCcaTThl TYpPJE OpHATYyFa MKETKUIIKCI3
OarbiTTanFad. bi3niH skarnmaiia Oyl OarbITTBIH IMOHAPANBIK CHUIATHl  OPTYPIIi
MOHJEp/AiH, artan aiTkaHaa: Qusuka, wuHbOpMaTUKa KoHE OumiM  Oepy
POOOTOTEXHUKACHIHBIH ©3apa SPEKETTECY KAKETTUIITH OUTAIpEe/IL.

byn mnoHapanblk bIHTBIMakTacThikTa 013 STEM  CcHSKTBI  aTapibIKTai
QJieyeTTl KepeMmi3, OHBbIH Taxipubeci OipHemie mnoHAEpAl Oip moHre OIpIKTIpYy
MPUHIIUII TYPFBICBIHAH TMaijanbl. XaJlbIKAPAIbIK FHUIBIMUA JKOHE SMITUPUKAIBIK
ToxiprOere CyileHe OTBIPBIN, OPTAIBIFBIHAA OiTiM Oepy poOOTOTEXHUKACHI Oap
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THICTI TIOHAPAIBIK OargapiiaManapabl Kypyra OaFbITTalIFaH 3EpPTTEYJep KakKeT.
OHBIH HEHTPU3MIMEH Karap, TyTac HJAEsJIaplblH KaJbIITaCybl HETI3T1 KYpPCIIEH,
COHJIali-aK ~ OKYy-9J[ICTEMENIK,  JUJAKTUKAJIbIK  KEIIEHMEH JKOHE  OKBITY
KYpajagapbIMeH OalJaHbICThl WMIepIIETIH JIOTUKAIBIK 3JIEMEHTTEPACH TYpPaThiH
KIpIC MOHAIK MOIYJbAEP/l A€ HAKThUIAYbl KEpeK. OIICTEMENIK TYPFbIaH ajlfaH/a,
Outim  Oepy poOOTOTEXHUKACHIH (U3MKAa >KOHE HWH(OpMATHKAa KYpPCHIHBIH
Ma3MYHbIHA 3JIEMEHTTIK Typ/€ Kocy Oip »arblHaH KOCBIMILIA MaTephall pPeTiHAe,
eKIHII jKaFblHAH TEH AWJAAKTUKAJBIK 3JIEMEHT peTiHAe MYMKiH Oojansl. Ochbl
IPOIECTIH apKachlHAA OKBITYIIBIIAP OMICTEMENK TYPFBIAAH KETUIMIPLIIM,
CTYIEHTTEP/Il KOCTapibl TYpAe »kobamayra koHe OargapiiamMaliayFa, COHJIai-aK
OuTiMIl KaiiTa Kapayra yHpere ananbl. CTyACHTTEPIIH JaWbIHIBIK JACHIECHI,
oJIapJIbIH, OacTamnkbl JIGHrell KapamaibiM IIemiMaep KaObuigayaaH Oacrarl, OChl
KYMBICTa KOPCETUITeHIeN K00aHbl KYPYMEH asKTalaThIH jK00alaHFaH Ke3eHIepre
coilkec Kkenmyl Kepek. Du3MKa KypChIHBIH (PU3MKAIBIK TMPUHIMOTEPl MHKOHE
uHdopMaThKa Kypchl OOibIHINIA OarjgapiiaManayliap HeEri3re ajablHYbl Kepek.

Amnaiima, Komma Oap MarepHaliabl KaHAPTyFa, Ke3-KEITeH HYCKajdap MeH
TOJIBIKTBIpYJIap *acayra OailJIaHbICThI JKYMBICTap J1a MaHbI3bl. byn TypFbiia OutiM
0epy pOOOTOTEXHUKACHIHBIH IMOHAPATBIK MYMKIHIIKTEpI ©T€ Maijanbl >KOHE
busukTep MEH UHPOPMATUKTEPAIH BIHTHIMAKTACTBIFBI KAXKET. OpUHE, OUTiM Oepy
pPOOOTOTEXHUKACHI, TOHAPAIBIK PECypc PpEeTiHIe, OChl TYPFbIJa WHTEPAKTHUBTI
dakropnapabiy, Oipi Oombin TaObuIanbl. Pusznka MeH HHGOPMATHUKAHBI OKBITY
IpoleciHAe POOOTTHIK OSKCICPUMEHTTEPI KOIJAHy CTYACHTTEPIIH 3epTTey
KY3bIPETTUIITH apTThIpYyFa bIKIMAJT €TeTiH1 ¢o3Ci3. FhUIbIMU KYMBICTAp/IbI TANIayAa
KOOQIIBIK 1C-OpEKeT TeJarorukajiblK KbhI3METTIH THIMII HBICAHBI, TYJIFaHbI
KaJIBIITACTHIPYBIH €H OHIM/II TEXHOJOTUSTIaAPBIHBIH O1p1 OOJBIN TaOBLIATHIHIBIFBIH
nonenaeiai. On OKy MpoIeciHe TOHAPANBIK KO3KapacKa »XoHE CTYIEHTTEPiH
aFaH OUTIMJIEPIH TIPAKTHKAJIBIK KbI3MET OapbIChIHIA TiKeJIeH KoJIJaHyFa
Herizaenrex [206].

3epTTey KbI3METI OapbIChIHIA CTYACHTTEp K00a TaKbIpblObl OOWBIHIIA
aKmapaTrTel ©3 OeTiHIIEe 13[Ieyre, OHbl OPTYPJI aKHapaTThIK TEXHOJIOTHUSIIAP/IbI
KOJIJJaHa OTBIPBIN TajiayFa >KOHE JKyheneyre MYMKIHAIK ananel. byn onapra
3epTTey KbI3METI1 0OJIbIN TAOBUIATHIH HAKTHI TPOOJIEMAIIBIK XKaFAai bl KOPYTe KIHE
nienryre MyMKiHaik Oepeai. MyHnail ic — mapanap, COHbIMEH KaTtap, Oenrui Oip
TEXHOJIOTHSIJIBIK aJTOPUTM/II TOJBIFBIMEH MBICHIKTayFa MYMKIHIIK Oepesi, ol
WHHOBAITMSJIBIK ~ WJCSHBIH  Maiga  OoiyblHaH — OacTaielll, WHBECTOpJApFa
TAHBICTBIPYABl YUPEHETIH KOMMEPIHSIBIK ©OHIMAI-CTapTanThl JalbIHIAYaH
asKTaIabl.
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PoGoToTexHruka  HETI3NEpiHIH, JKapaTbUIBICTAHY  FBUIBIMIApbl  MEH
MaTeMaTUKaHbl 3epTTEY/IIH, xKo0ajay xoHe 3epTTey Kbi3MeTiHIH yisecimi dKOO-na
OpPBIHJIATTYbl MYMKIH OuTiM Oepy >KoOanapblHBIH CHEKTPIH €adylp KeHEeHTes.
CoHFbl  KbBUIAApAarbl  3epTTey  KymbicTapbl  [14-25]  ocipece,  TOJBIK
aKmapaTTaHAbIpajbl, oOJap >KOOAIbIK KbI3MET TMPOLECIHIH MOHIH, THICTI
TEXHOJOTHUSHBI OHE OHBI OuLTiM Oepy TMpoleciHAe TMaiianany IapTTapbiH
anpIKTaiabl. OKy >Kocmapbl MOHAEP AapachlHIArbl OaillaHbIC CUIATBIH >KOHE
UHTerpanus aopekecin anbikTaiapl. N. V. Valko sxone aBropnapsl V.V. Osadchy
[206] nHKTI03MBTI KypcTapablH Keecifel Typiepi 0ap aen caHai b

1. Tlormepre Heri3AeNreH WHTErpallds — Op TMOHTE Hazap aynapy apKbljbl
CcTyleHTTepre Oenriai Oip canmaga apHaibl AaFabUIap MEH TY)KbIphIMamasap
Oepeni. MaMaHIaHJIBIPUIFAH OKBITY OKBITYIIBUIAP MEH CTYIAEHTTEpre OChl caja
Typanbl TepeH Ourim Oepeni. Amnaiima, Oyia 3epTTey FbUIBIMH 3€pTTEYIiH
TOJIBIKTBIFBIH  KOPCETIIEUTIH aKmapaTThlH (parMeHTTeNyiHe OKelyl MYMKIH.
OPTYpIi 3aTTap apachlHAaFkl OalIaHbIC TYpaJibl aKmapaT >KOK. by THIT TeoprsITbIK
KypcTap YIIH FBUIBIMU TY>KbIpbIMAaMalap/sl opl Kapail 3epTrreyre >koHe Oenriii
Oip camamapiarbl FBUIBIMH 3€pTTEYJCPIAIH OaFbITTaphl Typaibl HACSIAP.IbI
KaJIBIITACTBIPYFa Her13 0oJia anajpl.

2. IMapamnenb KypcTapbl/MOAYIbACP/Il 3epTTEy — OYJII sKaFrjaia op MOHHIH
Ma3MyHbl e3repMmeil. Tek oKy TopTiOi e3repexdl. Ochuiaiiiia, CTYAEHTTEP KEKe
KYOBUIBICTAp apachiHAa Jepbec HeMece OKBITYIIBIHBIH KOMeriMeH OailaHbIC
OpHaTa ajaThlH dcepre Ko jkKeTkizemi. KamFbl3 KeMIIUIri — OUTIM alylibuiap
OKBITYIIIBIIAP apachIHIAFbl BIHTBIMAKTACTBHIKTHI KopMmeliai. COHbIMEH KaTap, Oy
KYMBIC JKOcTIapiiayFa >KeTKITIKTI YaKbITThl KQXKET €Te/Il.

3. KoceiMiia KypcTap HeMece ToHAep — mpodsieMara OarbITTaIFaH opTYpIil
MIOHJEP/II TIKEJIeH WHTETPAIMSUIaMai CaTbICTHIPY.

4. VHTerpanusuianFal KypceTap/MoayibAep KbICKa MEp3IMIl KOOAJbIK 1C —
mrapanap Oosnbin Tabbuanbl. KeitOip opexeTTep opTypiii CyOBEKTIIep apachlHIaFbl
e3apa OPEKETTeCYre HETi3/IeNTeH. OJICYMETTIK MaHbI3bl 0ap Mocemenepl MIeIyre
OpeKeT eTuIy/e.

5. VHTerpanusuianran KyHIEp — y3aK Mep3iMal kobajap, HEeri3iHEH MKeKe
TOXKIPUOEIEH TYbIHAANTBIH TAKBIPBIIITAP MEH Macenesiep OOMbIHINA KHE T. 0.

binim Oepy poOOTOTEXHUKACBIHBIH KOOAJBIK KbI3METI asChlHAA OoJamak
MYFaIIMIIEpAl JaspilayiblH ©31HAIK epekienikrept O6ap. Mocenenepain Oipi —
MYFaJlIM MHTETPALMS OPbIH alaThIH 9PTYPJIl MIOHAEP TypaJibl TEPEH OULTIM aliFaHFa
JCHIH TOHapallblK 3epTTeyNIepli TOJIBIK Taimamana anmayel [207, 208].
CoHpnpIKkTaH, Oojamak MyFalTiMaep/l aaspiay OarmapiaamManapbiaaa Gu3uKa KoHE
nH(OpPMAaTHKaA CUSIKTHI HET13T1 MOHAepre TUICTI Ha3ap aynapy kepek. XKobasbik ic-
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mapajnap Kazipri CTYISHTTIH JKeKe OacChIHBIH KaJbIITACyblHA BIKHIAT €TEMi, OHBI
OutiM Oepy NPOIECIHIH TOYeNCi3 KYPBUIBIMABIK OIpiiri jen caHayra OoJjajbl.
’KobGamay texHomoruscel — OyJ1 Oenrim »koHe Oenricizii KapaMa-Kapchl KOOJIaH
TYpaTbIH JKOHE aHa OKYy MEH TYCIHY IpOLECIH >XaHJIaHIbIpyFa OaFbITTaJIFaH
TaHBIMJIBIK 1C-OPEKETTIH epeKile Typi. byl TaHBIMIBIK OEJICEHAUTIKTI apTThIPaibl,
IIBIFAPMAIIBUIBIKKA KoHE Oenriii Oip JKeKe KacHUeTTEPAiH KaJbINTacyblHA BIKITA
etreni. Kymeicta [209] aBropmnap Oinim GepyiiH poOOOTTHIK PECYPCTAPhIH KIKTEH/I.
Onap "OumiM Oepy pobOoToTexHUKachl" >koHE "OuTiM Oepyneri poOOTOTEXHHKA
(RiE)" TepmuHaepin axpipataapl. 3epTTey HoTHXKenepin [81] maiiganaHa OTBIPHII,
omap OuriM Oepyzmeri poOOTOTEXHHWKAHBI "OKY OpTachl, OUTIM allylIbLIapAbIH
OarnmapiamacbkliHa ocepi, poOOTTHIK KYpalibl KbI3METKE OIpIKTIpYy >koHe Oaranay
OMICIH" KaMTHUTBIH KaTEropusi peTiHe aHbIKTaiabl. JKoOara HEri3eiareH OKbITY
OKYFa JIEreH KYIITapJibIKThl apTThIpabl, cededi ot

- TyJIFara OaFbpITTaJIFaH;

- TUIAKTUKAIIBIK TOCUIIEP/IH TYTAaC apceHANbIH MaijanaHaabl: ©31H]IIK
cabakrap, O1pJIECKEH OKBITY, MHTEPAKTUBTI OKY >KaTThIFyJIaphl;

- MOTHUBALUSHBIH KOFapbl JEHrediH Ouaipeni, OYJ1 KbI3bIFYIIbUTBIKTHI
apTTHIPY/ABI )KOHE OHBI JKYy3€re achlpy OapbIChIHAA O1pJIECKEH KbI3METKE KOCBHLITY/IbI
oimipent;

- OapibIK JEHTeleri neaarorukajiblk MIiHIAETTEpAl KaMTHIbL: OuTiM,
TYCiHY, KOJJIaHy, Tajijay, CUHTE3,;

- HaKThl  TalChIpMaliapAbl  OPBIHIAAY Ke3IHAE ©3 TXIpuOeciH
KaJIBINITACTHIPYyFa BIKIAT €TE/Il.

XKobanblk kymbicTa Oonamak poOOTOTEXHHKA MYFaIIMIEpIH KociOu
nasipnaynbiy,  MaHeabl  OarbiThl  Arduino IDE  6armapnamaceinga  Arduino
MUKPOKOHTpOJUIEpiH OarnaprnaManay 60mibin Ta0buiafbl. OcbiFad OailmaHbICThI 013
"Arduino IDE 6armapnamanay Tii'" apHaiibl KypChbIH 931pJIeIiK.

"Arduino IDE O6argapnamanay Timi" KypChIHBIH HETI3I1 MakcaThl —
KaHAPTBUTFaH OUTIM Oepy Ma3MyHBI asChIHIa KOFAMHBIH Ka3ipri Jamy Ke3eHIHIeT1
OJICYMETTIK TaICBHIPBICHIHBIH MIAPThI HETI31HJAE Kalmbl OUTIM OepeTiH MEKTeNTiH
Oomamak poOOTOTEXHUKA MYFAIIMIH JaspiayablH canajibl JeHreHiH KaMTaMachl3
eTy.

[IoHAl OKBITYIBIH MAaKcaTbl — CTYIEHTTEpAl POOOTOTEXHUKAHBI OKBITY
IPOIECIH YHABIMIACTBIpYFa OTIM MEH NMPAKTUKAIBIK JalbIHIBIKICH KaMTaMmachi3
€Ty, OKyWIbUIapAbIH ©3 O€TiHIIEe OKY, ©31H-631 peTTey Jar/bUIapbiH
KaJIBIITACTEIPYFa BIKMAT €Ty, OJapAblH OeJCeHai a3amaTTapbl MEH aKMapaTThIK
TEXHOJOTUSJIAp CallachlHAA KY3BIPETTI, OPTYpJl ayJuTOpusjap/ia ChIHIAAPIIbI
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JMaNIoTKa KabiIeTTl, Kasipri anemae TaObICThI )KYMBIC 1CTeH aaThlH MaMaHIap/IbIH
KaJIBINITACYHI.

Kypctbin MiHaerTepi:

- POOOTOTEXHUKAHBI OKBITY TMPOIECIHAE OJIICTEMENK OuliM MEH
OarmapiaManay JaraslIapbiH Oepy;

- OKY TPOIIECIH YHBIMIACTHIPY OLTIMIH, 1ICKEPIITIH JKOHE JaFAbUIapbIH
KAMTHUTBIH MOHIK KY3BIPETTUIIKTI KAJIBIITACTHIPY;

. KociOM KbI3MET YIIIH KaKEeTTI MHTErpalusiiaHFaH KY3bIpeTTUIIKTEp/l
KaJIBIITACTHIPYFa BIKMAI €TY;

Ocwl KypcThl OKbIFaHHaH KeiiH ctyaeHT Arduino IDE 6armapiamanaynsia
HETr13r1 YFBIMJAPbIHBIH Ma3MYHBIH JKOHE OKBITY MEH OKBITYJaFbl WHHOBALIUSUIBIK
TOCUIAEP/I1 KYPANTBIH 1C-KUMBLI TOCUIACPIH O1JIETIH O0JIaIbI;

Kecre 10 "Arduino IDE OGarnmapnamanay Timi" TOHIHIH TaKbIPBIITHIK
KOCTIApJIAHybl,  JaWbIHABIKTBIH ~ Ma3MYHJBIK  KOMIIOHEHTIHIH  KaJbITAcy
KOpCETKIIMTEepl MeH cabak Typjepli OOWBIHIIA OHBIH €HOCK ChIMBIMIBLIBIFHI
KEJTipiIreH.

Kecre 10 — "Arduino IDE O6armapnamanay Timi" KYHTi30€MIK-TaKbIPBITITHIK
KOCIIaphI.
A | TakpIpbIITHIK XkO0CHap Cabax Typnepi OoiibiHIa | JlalibIHIBIKTHIH
11 eHOEK CHIMBIMIBUIBIFEL, Ma3MYHJIbIK
T caratr KOMIIOHEHTIHIH
A KaJIBITITACy
KOPCETKIII

Hopic | IIpakt. | CPOII

1 |2 3 4 5 6
Monyis 1. Arduino IDE «Oneparopnap» KoMaHganapsl

1. | Kipicne. C/C++ Tini Heri3iHze 1 2 2 C/C++ Timinne
Arduino IDE kypbUIFbLIapbIHBIH Herizaenren Arduino
Oacrankel Oarnapiamanay TULIEPI. IDE

2 | Arduino IDE "Backapyuibl 1 2 2 OafrmapramMachIHIAFbI
orepatopap’ KomaHganap T "omeparopsap"

3 | Arduino IDE "Cunrakcuc" pemi 1 2 2 MaKcaThl MEH HEri3ri

4 | Arduino IDE 1 2 2 KOMaHJ1aJapbiH 011y
Oarnapnamanapnaa" ApuMeTuKabIK JKOHE TYCIHY.

oneparopiaap", "CanplCTbIpMaIbl
onepartopaap", "Jlorukanabik
onepatopiap" xoHe " YHapIbIK
ornepaTtopiap" KOMaH/1aJIapbIHbIH
HET13T1 NPUHIUIITEP]

Monynb 2. Arduino IDE-ne «Koncrantrap», «/lepekrepuin Tuntepi», «Jlepektep THOTEpiH
TypaeHaipy», «Kpamudukaropiap»

5 | KoHcraHTTap oHE TOI TYpiepi 1 2 2 Komannanap

6 | Hepexrep tuniniy pemi: Jlepektep 1 2 2 TUNTEPiH OisieNl )KoHe
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tumi "boolean, char, byte, int, aXbIpaTa ayajsl
unsigned int, word, long, unsigned "nepexrep”,
long, float, double, string «IEPEeKTEep THITEPIH
(cumBomap maccusi), String TYPACHIIPY»,
(0OBeKT KI1acca), MmaccuB (array) «kBanmupuKaTopIap»
xonevoid" xone Arduino IDE-ne
7 | JepexTep THUIH TypJeHAIpY: 1 2 2 MaKcaTThl
char() KOMaH[aapabl
byte() naiiganany
int()
long()
float()
8 | AWHBIMaNBUTIAPIBIH AYKBIMBI XKOHE 1 2 2
KBaJIM(PUKATOpIIapbl
static
volatile
const
Moayib 3. Arduino IDE «®ynkiusiap» KoMaH1aCbIHBIH Pl
9 | Hudpapik komanganap 1 2 2 CaHIbIK, aHAJIOI'THIK,
«EHT13y/IIBIFapy» KoHE OacKa KOChIMIIIA
10 | eHrizy/mbIFapy aHaJIOrTaphl 1 2 2 KOMaH1aaap/bl
analogRead() KOJIZIAHY
analogReference()
analogWrite()
11 | KocbiMIlia eHrizy/msirapy 1 2 2
(GYHKUMSIIaPBIHBIH 0aChIMIBIKTaPbI:
tone(), noT one(), shift Out(),
pulscen()
12 | YVakpIT oTe Kene KOChIMIIA 1 2 2
KOMaHanap
millis()
micros()
delay()
delayMicroseconds()
Moayis 4. Arduino IDE kockiMinia koMaHganapsl
13 | MareMaTHKAJIBIK HKoHE 1 2 2 MareMaTuKaIbIK
TpuroHomeTpusabK QyHKIUATAP: KoHe
min(), max(), abs(), constrain(), TPUTOHOM ETPHUSLIIBIK
map(), pow(), sq(), sqrt() KOMaH/1ajaapbl ICIry
sin(), cos(), tan() YIIiH KOChIMIIIA
14 | Ke3neticok MoHep renepaTopiapsl | 1 2 2 KOMaHJaJbIK TUIIEepAl
KOMaH 1ajiapbl KOJIIaHY KOHE
random Seed() reHepaTopJIapIbiH
random() KOMETIMEH KE3EMCOK
15 | CoipTKBI Y31IiCTED 1 2 2 MOHJIEP/i aly
attachinterrupt() MYMKIHJIIT
detachlnterrupt()
Ilepexmepoi bepy pyukyusnapoi
(Serial)
bapinbirsl:
JopicTep 15
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MPaKTUKAJBIK cabakTap 30
OCOX 30

byn kypc crynentrepain Oonamiak poOOTOTEXHHMKA MYFaIMJIEpl peTiHIe
Arduino MUKpOKOHTpOJUIEpJIEpiH OarjapiiaMaiiay KoHE kobamap xkacay
KaOlJIeTTepIHEe JEreH KbI3bIFYIIBUIBIFBIH apTThipyFa bIKnan ereni. I[lon Arduino
yurin C/C++ 6arnapnamanay TUTIHAE KOJ XKEeTIM/II.

Kobanmblk KbI3MeT OumiM Oepy KoHE 3epTTeY KbhI3METIHEH aWTapIibIKTan
epekuieneHeni. Erep 6i1iM Oepy koHE 3epTTey KbI3METI KEeKe JKOHE KaHa OuTiM
anyra OarbITTaliFaH OoJca, OHAa KoOalaylnblH MakcaThl — JKEKe 3epTTey
meHOepiHeH LIBIFY, alfaH OuTIMAEpl MEH JaFAbUIapblH 1C KY31HAE JKY3ere achlpy
XKoHe Oenruni O1p Ky3wslperTtepAl KaimsinTacThipy. JKoOamay omici Oenriai Oip
aKmapaTThl TajjayAdaH Tepl TaKbIPbINThl ErKEH-TersKeal KoHEe >KaH-KAKThl
3epTTeyAl, HaKThl TYIMKUIIKTI MPaKTUKAIBIK HOTH)KEH1 d3ipieyni kamTunabl. bimim
O0epy poOOTOTEXHUKAChl, COHBIMEH Karap, O€JCEeH/l OKBbITY, FbUIBIMMEH,
TEXHOJOTUSIMEH, WHXEHEPUSIMEH, MaTeMaTHKaMeH >KoHe 0acka NoHIEpMEH
MHTETpalys HETI31HAE OPTYpJi MoHAEp OOMBIHINA TOHAPANBIK OaillaHbICTApIbI
3epTTeyJl KaMTUTBHIH Oipereil TexHosiorusi Oojbin TaObutaabl. J[om oChl OarbIT
crynentrepre XXI FachIp/iblH TEXHOJOTHUSIIAPBIH 3€PTTEYTe YJIKEH MYMKIHAIKTEP
aImaspl, KOMMYHHMKATHUBTI1 JaFIbLIap/IbI, KEHICTIKTIKTET1 KHASUIIBI
KJIBIITACThIPa/Ibl, ©3apa 9peKeTTeCcyre, 63 OCTIHIIE MIeNIiM Kadbuiiayra yipereni,
CTYJIEHTTEP/IIH IIBIFAPMAIIBUIBIK HHTEIUICKTYaIBIK QJICYETIH alllajibl, Oijlay MEH
IIBIFAPMAIIBUIBIK ~KUSJIBIH  JTaMbITaabl. POOOTOTEXHHMKAaHBI ©3 TKIpHOeciHae
KOJIJIaHAThIH MYFaJIMJIEp OlpKaTap MakcaTTapra KOJI *KeTKi3e anajbl: haesiapMeH
Oipyiecim KYMBIC >Kacay; HOTIDKENEpJl Tajijay >KOHE jkKaHa >KOJAapbl 137ey;
Kydem — Oakpulay; — JIOTUKQJIBIK ~ OWIaydel  JaMBITY; ceben-cammapiIbIK
OaiiaHpICTap/Ibl OPHATY KaOLIETIH KaJIbIITaCThIPY.

binim  Gepy mnpoueciHAe pPOOOTOTEXHUKAHBI KOJAAHYABIH TyOeremi
KAHAJIBIFBI — 1prei TOCUIIEp/Il e3repTy OOJbIN TaObUIagbl: OKYIIBUIAPABI PTYPIl
JIOTUKATBIK KOHE KOHCTPYKTOPJBIK MIHIASTTEPl MICHIYyTe HTEPMENICHTIH OKY
IPOIECIHE JKaHa aKMapaTThIK TEXHOJOTUSIIAPAbl €Hr13y. OpP TaKbIPHIITHI 3ePTTEY
WHHOBAIUSUJIBIK TEXHOJIOTHSIIAP apKbLIbI )KY3€Te aChIpbLIaThIH XK00aIapabl KYpy/Ibl
KaMTuIbl. Anaiijga, OyriHTl TaHga MyFaigiMJepAce poOOTOTeXHHKA cabakTapbhiHa
OHBIH QJICTEMENK OeHiMIenyl TYpPFBICBIHAH JallblHIANy VIOIH JKETKUIIKTI
MaTepual )KOK €KEHIH aTarn oTKeH »oH. COHIBIKTaH, OoJlalakTa OKbITYIIbUIAPAbIH
KOO-na xo0banapasl JalibIHAAY MEH 1CKE acblpy/a MPaKTUKANIBIK NailiajlaHy YIIiH
MaTepHangapabl d3ipJey eTe MaHbI3Abl. 3epTTEYAlH MaKcaTbl MEH MIHAETTEpiHE
CylieHe OTBIPBIN, 13/Iey alMarbl KCHEUTIII: OTaH/IbIK KOHE JKaKbIH IIEeTEIISPaiH
JEepPEeKKOe3epl FaHa eMec, COHBIMEH Karap, COHFbI Oec »kpurmarbkl Web of Science,
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Scopus sxoHe MDPI nepekkopiapblHBIH Ke3[epi Je NaimamaHbeuiasl [42].

MekTtenTeri OKy MpOIECIHE OKBITY OMICTEpIH KOJJaHy, YHHUBEPCHUTETTETI
OKBITYIIBIHBIH OHBI OKBITY >KoHE OUliM Oepy NPUHUIUNTEPIH KaIBIITACTHIPY
TYKBIpBIMJIaMaJIapbIH ~ MEKTEN OpTachlHIA THIMJI JKY3€re achlpyFa opeke
eTeTIHJIINIMEH aHbIKTaNaapl.  bonamak Myramimaep KaxeT OOJFaH »Karjaia
TaOUFU €MeC, KOMIBIOTEPIIIK AKCIIEPUMEHTTIK MOJIEIbJACYMEH IICKTENyre NaiblH
0onybl Kepek. DByriHri TtaHga KyHAENIKTI OKBITY MEH OKBITYAbl ©3repTyre
KOMEKTECETIH KONTereH oiicTep Oap, Olpak COHBIMEH KaTap OHJIAH PEXUMIHJE
pPOOOTOTEXHUKA CUSIKTHI OUTIM Oepyneri KOJMAaHBICTaFbl TEXHOJOTHSUIAPIBIH €H
KYpJAeJi acmeKTUIepiHe >KaKbIHAAayFa MYMKIHIIK OepeTiH jkaHa Kypajijgap MEH
KypbUIFbUIap Oap. byn Typrblna TpeHakepiepal 3epTTeyle 1€, OKbITyna Ja
KOJIJIaHy TMaHJeMHUsl Ke31HJe YJIKEH MaHbI3ra ue Oonnbl. bi3miy skarmaiina omnap
penpe3eHTaTuBTI yiariae Oepiired. OnapablH OKYAbl KaKCapTyMEH, KOTHHUTHBTI
JaFbuIapbl JAMBITYMEH, OPTYPJl FBUIBIMU TYXKBIphIMJaMallap/ibl 3epTTEyMEH
TiKeJlel OalIaHbIChl aHBIKTAJIBI — MOCEJE ChIHM TaHJay >KOHE TYphIC Naijanany
6onapl. OduraliH peXUMIHAE OTKI3UIETIH cabakrap, COHAA-aK OHJIAWH CHSKTHI,
pOOOTTBI KEHICTIKTIK >K00ajay, MoJenpiey, Oaraapiamanay >KOHE aBTOMATThI
Oackapy JaFAbpUIapblH Wrepyre apHajgradH. MyHJa MexaTpOHHUKa  MEH
POOOTOTEXHUKAHBIH >KaJIbl YFBIMIAPbl, MEXaTPOHMKAa MEH POOOTOTEXHUKAHBIH
MakcaTbl MEH KOJJaHy ascChbl, MEXaTPOHMKAa MEH pPOOOTOTEXHUKAHBIH HETri3rl
aHpIKTAMajapbl MEH HETI3rl JamMy OarbITTapbl, MEXaTPOHUKAIBIK >KOHE
POOOTOTEXHUKAJIBIK KYyHeaep/ll TEXHOJIOTHSIIBIK KOJ/Iay, KO3FalabICThl 0aCKapy/IbIH
UQPIBIK TEXHOJIOTHSIIAPhI, aBTOMATTaHABIPBIIFAH jKOOanay TEXHOJIOTHSIIAPHI,
3aMaHayd MeXaTPOHUKAJBIK KOHE pOOOTOTEXHUKAIBIK MOAYJIbIEP MEH XKyHerep
KapacTeippuiafbl.  OKBITYIIBUIAD  AJEKTPOHIBI  KOMIIOHEHTTEPACH POOOTTHI
KOHJBIPFBI JKacayra, MeTall OeJjmIeKTepAl KOoJiJaHa OTBHIPbII ©3 POoOOTTapbIH
*acayra, Arduino TEXHOJOTHUsUIAPbIH KOJIJIJaHAa OTBIPHIN KETUIAIPUITeH poOOTTap
xacayra yuperti. Ocburaiiiiia, MEKPOKOHTPOJIIEPIEPAl CXeMara, JJIeKTPOHUKara
XKoHe Oarmapimamainayra OIpTIHIEN eHy JKypedl, mpoOiieManapabl —IIenry
naraplIapbl oketuiaipurin, C++ Oarmapnamanay KeH OargapiiamMaliblK skoOajap
apkbuTbl KeTuIaipiaeai. CoHBIMEH Karap, IOHApPAbIK OallIaHBICTBI KEHEUTYTe
YKOHE TMOHApaJIbIK OailylaHbIC HYKTEJIEpiH NaijanaHyra Oonaabl. ATam alTKaH[a,
cabakKa KaThICKAHHAH KEW1H JKEKe YChIHBICTap €HT131J1/1:

"Manunynaropiap "takeipeiobiHna" Lafvin @ 4DOF  sxone Arduino
poOOTHIHA apHAJFAaH MEXAHHWKAIBIK TYTKaIap'" >KUBIHTBIFBIH KOJIAHBIHBI3, OHIA
MEXaHHMKAJBIK 0acKapy MaHUITYJIITOPBI OaFaapiaMaiaHajIbl )KOHE JKacasabl.

"OnmaitH 1uiargopMma’ TaKbIPHIOBIHIIA KaIIbIKTaH OacKapynbl KypyFa
pIkmax  ereTid "RemoteXY"  kommaHeiHBI3. "MeXaHMKAJIBIK  KO3FajbIc'
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TaKbIPBIOBIHIAFbI SKCTIEpUMEHTTIK skyMbIicTa Bluetooth HC - 06-ub1 Arduino Uno-
ra Kocy apkputbl Android kemeriMeH Arduino MamiMHAchl  KacaliJibl.
DKCHEepUMEHTTIK )KYMBIC YIIiH Keneci cypeT 10 Marepuaigap TaHaasabl:

sy IMHM RN F“! @

P TS e

Hpaiisep L298N

Bluetooth -momxyns HC-06 MoTop- peIyKTOp JIOHTJICKIICH

Cypert 10 - DxcnepuMeHTTIK MaTepuasaap

Arduino UNO wmukpokoHTposuiepiHiH 14 caHAbIK KipiC/IIBIFBICHIHBIH 8
CaHJBIK KIpicl *oHe 3 WbIFbICHl NMaigananbuiabl. L298N apaiiBepi TypaKTbl TOK
KO3FAJITKBIIITAPhIH KoMl (QYHKIUSIBl Oackapy YIUIH MaiganaHbuiasl. Momysb
Ti30eri exi H-xemipmeH Typajbl,oFaH Oip OHITOISPIIBI KaZaMIBIK KO3FaJITKBIIITHI
HeMece Oip Me3riiie €Ki TYpakKThl IIETKaIbl KO3FaITKBIIITHI KOCyFa OOnaibl, aj
O13111H Karjaiia JeHrenekrepi Oap Oepiimic KO3FaITKBINIBI KochUIFaH. backapy
Arduino Uno  MUKpPOKOHTpOJUJIEpIHE  KOMaHAAJBIK  KIpICTEpPIHE  COMKeC
CUTHAJIIapAbl Oepy apKbUlbl >Ky3ere acbipbutianbl. Bluetooth HC-06 momymi
CBIMCBHI3 KallIbIKTaH OacKapy Kypalibl peTiHle KojaaHblIaibl. JleHrenekrepi Oap
Oepislic KO3FANTKBIIIBI, MEXaHUKAJIBIK KO3FAIBICTBI OpbIHAAy ymiH. Arduino
MAaIIMHACBIHBIH ~ KOPITYChl ~ MAallMHAHBIH ~ JKEHUAIN MEH eNTuUlrl  YIIiH
iacTMaccanan xacainrad. Kypacteipy GapsickiHaa cryaertrrepre Arduino UNO
MUKPOKOHTPOJUIEPIMEH  PAJUOKOMIIOHEHTTIK  TMOPTTAPABIH  KOCBUIBICTAPHI
tycingipuial. RemoteXY onnaiin mnatdopmacsiiga Android TenedonbiHAa
Oackapy AW3aifHbI Kacalipl, cojaH KeriH gaibiH 3cku3 Arduino IDE-re xykremnmi.
Conan xeiiin, onap apHaiibl RemoteXY kiTamxanacwiH kykten ajibin, RemoteXY
acku3iH oKy ymriH Arduino IDE OGarmapnamaceina Oarmapiamanazbl. bapiibik

koaTap HOyrOykke USB cbimbl apkbuibl Arduino UNO MUKpPOKOHTpOJIIEpIHE
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xykrenineni. Crymentrep ysutbl Tenedonra RemoteXY artel KockiMmianbl Play
Market-ten sxykrern, Arduino UNO-ra koceurran Bluetooth HC-06-ra KochUibI
J)KOHE  JDKOMCTHKTIH KoMmeriMeH Arduino MaIIMHACBIHBIH  MEXaHUKAJIbBIK
KO3FaJILICHIH KalIBIKTBIKTaH O0ackapa anajsl (Cyper 11).

Android mardopmaceinga 6ackapy

Arduino- mamnmHacel

Cyper 11- Android Tenedonbinga 6ackapbuiatbid Arduino MammHachl

MGI0S cepBoceibiH Arduino Mega-ra KOCBUTYBI Ja OChl SKCIIEPUMEHTTIK
KYMBICKA YKcac Oonapl. MyHmail KyMbIC CTYIAEHTTEpl IIbIFapMaIlbUIbIKKA
piHTANaHAbIpaabl. CoHbiMeH KaTtap, Arduino UNO MUKpPOKOHTPOJIJIEPI apKbLIBI
LCD 1602 monyninaeri unrepdeiicine ces3aep/l MbFapy dKCIEPMEHTTIK KYMBIC
yebiHbUIIbl. Dusnka cabakTapblHAa POOOTTHIK HSKCIEPUMEHTTEPAl KOJJIaHYy,
MBbICAJIbl, '"MEXaHUKAJIBIK TEpOeNTiCTep MEH TOJIKBIHIAp, IbIOBIC KOHE ABIOBIC
TONKBIHAAPHI"  TakbIpblObl  OoiibiHIIA, Arduino UNO xome HC SR04
YIABTPAAbIOBICTBIK ~ KAIUBIKTBIK ~ CEHCOPBIHBIH ~ KOMErIMEH  MOHUTOPJAFhbl
KOPCETKIIMITEP/Il aHBIKTal OTBIPBIN, YATPAABIOBICTHIK KAIIBIKTBIK — ©JIIETIII
KYpaJIbIH jKacay dKCIEPUMEHTTIK KYMBICHI skacainbiHbl. Cyper 12 xone cyper 13
KepceTinrenaeit Sprint-Layout OarmapiamachlHa CXEMaHBI Jkobanmay >KOHE
CXEeMaJIBIK IIaTa KYPY *KYMBbICHI kepceTui. "dusuka - undopmaruka" 6i1im Oepy
OarmapiaMachkl OOWBIHINIA OaKalaBPHATTHIH 2-KypChIHBIH koHe "MHdopmaruka" 3-
KYPCBIHBIH CTYICHTTEPl 3epTXaHajblK JKyMbIchiHaa Sprint-Layout (Cyper 12)
OarmapiaMachlH/la paJMO’IEMEHTTEPMEH CXeMa ChI3yFa JKoHe OHbI Oacma
IUIATACBIH/IA )KacayFa KbI3bIFYIIbUIBIK TaHBITTHI (Cyper 13).
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Cyper 12- Sprint-Layout 0arnapiamMachl )xoHe cxema

3epTXaHATBIK )KYMBICTA CTYACHTTEp 2-3 CTYIASHTTEH TYpaThlH TONTapFa OeiHi.
CryneHTTepre KOpFaHbIC KYpalaaphl, COHBIMEH KaTap:

- Temip xmopui, 1 TUTp Cy KOHE €PITIHII BIIBICHI

- 10cm x 20cm Oip xakthl Oacma tuatackl (FR-4 crexnorexcromuti 1,2 Mm
KaJIBIHJIBIFBI) YCHIHBUIIBI.

Crynentrep cxemanbl Sprint-Layout 0armapiamachiHaa ChI3IbI, COMaH KEHiH
cxeMaHbl 01p JKaKThI Oacra miiatacklHa aybICTHIPY YIIIiH, KBUITHIP Karaszra Oachlrl
mbeiFapael.  Keitbip cTymeHTTepne cxema TOJNBIFBIMEH IIIaTara  aybICIIaJbl,
ochLIalillia oOJ PaJAMOdJIEMEHTTEP/IIH KOCBUIYbIHA KON Oepmeiini, Oipak ci3
KbUIKaJIaM MEH Kapa OOosy[bl KOJIJaHA OTBHIPHIN, TUIATAJaFbl CXEMaHBI asKTai
anachi3. CxeMaHbl IJIaTaFa aybICTBIPFAHHAH KEeHiH CTYJIEHTTEp TeMIip XJIOpUIiH O1p
JUTP Ccyda epiTim, cxemackl Oap TakTaHbl epiTiHaici Oap koHTehHepre 10-15
MUHYTKa KOWbl. Temip Xmopual apKacbiHAa, epiTIHALAEe MBIC OCTIHEH KEeTel XKoHe
Oacria TIaTachlH/a TEK ChI3BUIFaH CXeMa Kajla bl
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Cyper 13- bacnia miaracbiHAaFbl CXeMaHbl KYpPY )KYMBIC ITPOIIECi

[Tmara cxemachlH Kypy JaFabuiapbl >koOamapibl KaldbIITACTBIPY YIIH ©Te
MaHbI3bI. KeltOip oKy OpBIHAApHI JKaJIMbl KOOAIBIK KYMBICTaApFa 6T€ MaHBI3/IbI
KOHE IIemIymn MoH Oepell »oHe TYJIEKTepiHiH '“KOoOalblK KypcTaH" eTyiH
xocrnapnaiiapl. COHbIMEH, ApPU30HA IITATHIHBIH TMOJUTEXHUKAIBIK YHHUBEPCHUTETI
¥ATTBIK WHXXEHEPNIK aKaJeMHs ASCTYpil OLTIMMEH NpaKTUKAIBIK TXKIpHOeH1
OipiKTipy TYPFBICBIHAH YJTLT Jen TaHbiFaH Oarmapiama Kypasl (Ethan Danahy
[210]) b6acka aBTOpiap pPOOOTTHIK ILTATHOPMAaIapAbIH Kalail »KYMBIC 1CTECHTIHIH,
onmapabl Kayiaih Oackapyra OOJAaTBIHBIH, OJIAPJABIH KaHJall MYMKIHAIKTEpPre wue
€KeHIH >KoHEe OoJallaK KOCHIMIIATapAbIH TEXHOJOTHSIIBIK JKETICTIKTEpre oKemyi
MYMKIH €KeHiH Oury Herisri ky3siper aen caaiinel (Midhat Jdeed [211]).
XKobanslk memaroruka mpoOieManbK-OaraapiaHFaH OKBITYABIH HETI31 apKbLIbl
MIOHTE TOH MICHOEPHiH TYXKBIPhIMAAMAIBIK jko0ackiHa coiikec kemedi (Mitchell,
J.E., [212]). Y)KoOabIK OKBITY MearoruKachl »oHe OHBIH apTHIKIIBUIBIKTAPhI OHBIH
V3aKThIFbI MEH IIIBIHAWBUIBIFBI TYPFBICBIHAH KapacThIPBUTYbl MYMKiH. byn omic
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KOCIOM IIBIHABIKKA JKaKbIH OO0NMybl Kepek. OKBITYIIbl, KONTEereH KOkl
HmIemMAepAl KaJaralaijibl, COHBIMEH KaTap >KYyHeliK JeHIeieri MHTerpausHbl
tanganael [213]. By mIbIH MOHIHIE ©Te HOTHIKEIN KYMBIC, OMTKEeHI MyFaaimaep
CEeHIMJIpeK 0ojia OTBIPhIN, OKY OargapiamMachblH TEPEHIPEK WUrepyre faHa eMec,
COHBIMEH Karap, OoJEyMETTIK TaKipube JKHHayFa, aTan alTKaHJa HaKThl
KOKETTUTIKTepMEH OailjlaHbiC OpHaTyra OaFbITTalFaH JKOOQIBIK >KYMBICTHI
OacTaiibl.

bi3 cryneHtTepMeH Oipiiecin poOOTOTeXHHMKaHBI OKbITYFa apHairaH TIR-
MOOWJIB/TI KOCKIMIIIA TIPOTOTHITIH KYPABIK. KOCBIMITIaHBIH MaKCaThl: TIEAarorTapbl,
CTYJEHTTEP MEH OKYIIbLIAP/Ibl, COHJIali-aK 0acKa Ja TYTHIHYIIbUIAPAB! online »koHe
offline  dopmarrapeiHia TamKETTEpAl MaljaliaHy apKbUlbl OLTIM  Oepy
pPOOOTOTEXHUKACHI, CXEMAaTEXHHUKA >KOHE Oarjapiiamaliay Typalibl 0a3alblK >KoHE
JeHreimiK OuniMre yHpery; eHOeK HapbIFbIHAA 0ocekere KaOlIeTTUIrH apTThIpy
yuriH 611iM 6epy poOOTOTEXHUKACHI OOMBIHINA TYTHIHYIIBUIAPABIH 0a3aJIbIK sKoHE
JTEHrelmik OuTIMAEPIH JKETULMIPY; SKOHOMHKAJBIK JaMy (akTOpbl PpETIHJE
TEXHOJIOTUSIIBIK O171iM Oepyai apTThipyra bIKman eTy. COHbIMEH KaTap, Ma3MYH/IbI
TY3eTy  YIIIH  TYTBIHYIIBUIAPABIH  KY3BIPETTEPIH  aHBIKTAY;  KOJAMIIBI
TYKbIpbIMJIaMaJiap Heri3iHae O11IM CUIlaTTaMachl; Kepl OaiIaHbIC KOMBIH/IBICHIHBIH
Ma3MYHBIH TajJiay HEri31H]1e KOCBIMIIIaHbl XeTUIAipy. @usnka sxoHe nHdopMaTruka
cabakrapbiHaa OiTiM Oepy poOoToTexHMKachl MeH TIR KoJmaHyAbIH YCHIHBUIFaH
OMICTEMECIHIH HOTHXKENUIITIH pacTay VIIiH SKCIEPUMEHTTIK >XYMbICThI RTM
apHachl apKbUIBl KOpceTy kocmapiaHyna. JKeTiCy YHUBEPCUTETIHIH epeKeciHe
coiikec jkac FalbpIMIApAbl TPAHTTHIK Kap)KbIIAHABIPY KOHKYPCHIHA KaTBICY YIIiH
KOMHCCHUSI CTYJICHTTEpPiHIH OipiHII aBTOphI koHe Komanmackl TIR (Training in
Robotics) MoOmIIbII KOCKIMIIIACKIH KOHE PECMH OHJIAMH OKBITY IUIAT(OPMAChIHBIH
caliTeiH YCHIHIBI. KOHKYpPCTBIH capanTaMaliblK KOMHUCCHUSICHIHBIH OTHIPHICBIMEH
KOMaH/1aFa )KYMBICTHI askTay yiniH rpant Oeminai. (Nel xarrama "01" sxenTokcan
2022 x.) TIR MoOmnbIi KOCBIMIIACHIHBIH MPOTOTHUINIH acay YIIiH OHJAH
OarmapiamMa Koaneusl mobincube.com (Cyper 14).
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Mobincube is multiplatform. Nathveapplications: iyt @

Cyper 14 - Mobincube xone onbiH QR cinTemeci

byn Oarmapmama Android »xome Apple mmardopmanapbiHaa MOOWIBII
KOCBIMIIIaHBI KypyFa biKmai erei. TIR nmpororumin xacaranHaH keitin (Cyper 15).
Mobincube OarnapnamaceiHna TenedoHFa OpHATY VIIIH CalTTaH MOOWIIBII
KOCBIMIIIaFa CIITEME Cypay KaKeT, CallT AYPHICTHIFBIH KaparaHHAH KeHi1H MOOWIIBII
KOCBIMIIIAaHBIH (POPMATHIH TONTHIPY CaWTTaFbl Ke3eKke OanmaHbIicThl 15-20 MuHYT
immiHae cinreme 6epeni. Cinreme mamamMeH 48 carat O0HbI OCJICEHII.

@TlR

TRAINING IN ROBOTICS

— ZHETYSU
| UN[\'ERSITY

7 education

vEx copE va

vrvex.com

ARDUINO |
\
!

- 006&

Cyper 15 - TiR (Training in Robotics) MOOHIIBII KOCBIMIIIACKIHBIH TPOTOTHITI.
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Con >xakTa MOOWJIBAI KOCBIMIIAHBIH HETI3T1 KipeOepiciHae >KoHE Kazak,
OpBIC HEMECE aFbUIIIBIH TULICPIH TaHJayFa apHaJFaH MapaMeTp KOpPCETUIreH.
TeMeHr1 xarbiHa MOOUITB/II KOCBIMIIIAHBIH KOMBIHIIIACH OPHAIACKAH.

Nel. "Teopus". byn KoilblHIIaga poOOTOTEXHHKA OOMBIHILIA TEOPUSIIBIK
MaTepuaaap >KMHAKTaIFaH.

No2. "CxemorexHuka" aeHreinep 00MbIHIIA cXeMaTapabl KaMTH/IBL.

Ne3. "beitnematepuanmap" poOOTOTexHMKa OOMBIHIIA O€iiHe KypcTapMeH
’KaOILIKTAJIFaH.

Ne4. "IIot" apKbLIBI )KeKEe TYTHIHYIIIBI ©31HIH JKeKe KaOMHeTiHe Kipei. bimim
Oepy MekemMenepiHiH OuTiM anymbuiapbl MeH nenarortapsl [P address apkpuibr Ko
JKETKI13€ aJiajbl.

Ne5. "Cypakrap MeH jxkayanTtap" - dar apkpuibl TIR TyThIHYIIBLIAPHI
apachIHAa CYpaKTap/bl TAJIKbLIAY.

Ne6. "llogkacTtrap" ayamo KypcTapAbl BIHFAMIBI YakKbITTa ThIHIAYFa
MYMKIH/IIK Oepei.

Ne7. "Shop" poboroTexHuka OOWBIHIIA MaTepHATAapAbl OHJIAMH CAaThIM
aJlyra apHajFaH

Ne8. "Website" Tenedon xoHe HOYTOYK apKbUIbl Kipyre Kepi OaimaHbIC
YIIiH.

JKoraprel  OH  JKakTa  TYTBIHYIIBI  KBI3BIFYIIBUIBIK  TYABIPATHIH
paarodIeMEeHTTI 0acy apKbUIbl TaHIal aJaThlH Paau0dJIEMEHTTEPAIH CYpEeTTEepiHIH
Ti31M1. MbICasibl, PE3UCTOP/IbI TAHAFAH/IA T131M IIBIFAIBI

e (Cumnarrama (cunarrama)

e Conditional designation (1rapTThl Oeri)

o CepUsIbIK JKOHE TapajUieibh OallaHbiC (CEpUSUIBIK JKOHE Mapalieib

OaiiyTaHBIC)

e PesucropnapasiH Typiepi (pe3ucTopAbIH TYpIiepl)

e Color-coded

Op tapMmak Qorocyperrepi Oap Teopusimen xababikranran. Cizge Lego
Education, Vex »aTTBIKTBIpYIIBICHI, vr, Arduino, Sprint-Layout >xoHe GacKayiapsl
CHUSIKTBI KBI3BIKTBI KypcTap KopceTireH. TYThIHYIBI ©31HE COWKEeC KypCThl TaHarl,
KE3€H-KE3eHIMEH OKHM aniajbl. BemHreH KapKbUIaHIBIPYIbI MOOWJIBAI KOCHIMIIIA
MeH OuriM Oepy miargopMachlH Kypy YIIIH MaijganaHy skocrnapianyga. 2023
xbUTbl YouTube-Te ae, MOOMIBA1 KOChIMINIAIA J1a OeifHe KypcTap 0a3achl )KoHE YIIT
TIIIE  TEOPUSUIBIK ~ MarepuaaapAsl  TaHmay KeHeWtunmi. JKemiieH  ThIC
navigananymsiap Google Play xone App Store konmanOGamapbl  apKbUIBI
rmayajgana ajajbl.
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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

Cypert 16 - TiR M0oOMIIB/II KOCBIMILIACHIHBIH pecMH O11iM Oepy miaTdopMacsl

Kaszipri yakpITTa cailT yuriH tirobotics.net JOMEH1 caThill AJIBIHIBI KOHE aBTOPJIBIK
KYKbIK 0ap (Kocbimia A).

CalTThIH HET13r1 epeKIIeNTiKTepi:

1. binim  6epy pobomomexuuxacer kypcmapwvi: Calt Ounim  Oepy
MaKcaTrTapbl KOHTEKCTIHAE pPOOOTOTEXHHMKA HETI3[EpiH 3epTTeyre OarbITTalFaH
OeifHe KypcTap MEH MHTEPAKTHUBTI MaTepuamaapbl YebiHaael. KypcTap KUBIHABIK
JeHreisiepi OoMbIHIIA KYPBUIBIMIAIFAH JKOHE op TYpJl Kac TONTApbhlHA COMKeC
Keneai — OacTaybllll CHIHBINT OKYIIBUIAPBIHAH >KOFApPhI CHIHBIN OKYIIBUIAphIHA
JIEHIH.

2.  Kayvimoacmuix owcone moaoicipube anmacy. MyFramiMaep MEH arta-
aHajgap ToXipube MeH MarepuaingapMeH Oeiice anaabl, BeOWMHaApiiap MeEH
dopymmapra KaThica anajbl, capanubliapra Cypakrap KOs ajaabl >KOHE
pOOOTOTEXHUKA OOMBIHILIA COTTI OKBITY JKaFAaiapbIMeH Oeltice ajiabl.

3. Tanviman Oinim oepy scuvinmoikmapvimern unmezpayus. Ilnarpopma
O11iM Oepy poOOTOTEXHUKACKIHBIH TaHBIMaJ KUBIHTBIKTapbIMeH (MbIcaibl, LEGO
Education, VEX Robotics) xymbIC icTeyal Koiaaaiiabl, ojapabl OuliM Oepy
MaKkcaThIH/a aijanany OONbIHIIIA apHABl KypcTap MEH HycKaysap Oepel.

4, Ilpakmuxanvlx 6azvim: op KypcTa TPAKTUKAIBIK MIHAETTEPre Kol
koH1T OemiHeni. CTyneHTTep ©3/epiHIH POOOTOTEXHUKAIBIK KoOajJapblH rKacay
apKbUIbI aJiFaH OUTIMIEPIH 1C KY31H/IE€ KOJIJIaHa ajajbl.
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d. Kayvimoacmuix: CaliT popyM MEH 4aTThl KAMTHIBI, OH/IA MYIIENEp 63
»o0aapbIMeH OeJtice anaibl, Uaesuiapbl TATKbUTAM allajibl )koHe 0acKa OKYIIbUIap
MEH OKBITYIIbIJIAp/IaH KOMEK alia ajajibl.

6. Typaxmui scanapmynap: naatpopMagarsl KypcTap MEH Marepraigap
POOOTOTEXHUKA CANTACBIHAAFBI COHFBI KETICTIKTEP MEH YPHAICTEPAl €CKEPE OTHIPHI,
YHEMI >KaHAPTBUIBII OTHIPA/IBI.

Conrbpl  OHXBUIABIKTapAa OIpKaTap OKY OpbIHAApbl  MHXXEHEPIIK
OarjapiamMarapblH KOOAJIBIK MEJaroruka HETi31H/E TOJBIFbIMEH 931pJieHyl YIIH
e3reptTi, Mbicanbl, Mitchell, J.E. [212] sxome T1.6. MyHmali megaroruKaHbl
KEKeJIereH TMoHJepre Kocy »kui kezzaecenl. JKoOalblK OKBITYJaFbl OKBITYIIBI
TOJIMIep PeTiHAEC KbI3MET eTelll, all CTYACHTTEp KOMaHJaHbl Oackapyra, Oap
OLTIMIEpiH Kalaikl KOJIaHy KEPEKTIriH aHbIKTayFa >KOHE KaKeT OOJFaH karjaiiia
KaHa Jaraputlap MeEH OurM  amyra kayan Oepenmi. bynm karmaiima 613
TICUXOJIOTUSIJIaFbl «06iTy» TePMUHIH KoJiaHap €Ak, ce6edi MyH/aa CTYJICHTTEp 63
TOXKIpUOeIepiHe Kapail OKBITYIIBIHBIH KOMETiHe MYKTaX OojMaraH KesJe,
e3liriMeH opeker ere  Oacraiapl. JKobara Heri3meireH OKBITYABIH HEri3ri
aTpuOyTTapblHa CoMKec Kely yHIiH >ko00a Oap OuriM xko0a MaceseciH miele
aNaTblHAAM KapamailbiM OoNybl Kepek, OlpaK aliblK, asKTajdfaH 3epTTeYy/iH
OipHele *oJibl OoNaThIHAAN Kypesl 00iysl kepek. CoHbIMEH, nu(depeHIIaI b
XKETEKT1 poOoTTap Olpkarap acmekTuiepie KapamaibiM Oonaabl: (@) KaJFbI3
KOKETT1 JKETEeKTep €Ki KO3FaNTKBIII, >KCTEKI JIOHTCeIICEKTEPIHIH OpKalChIChIHA
OipaeH; (0) omapablH KO3FAIBICBIH KapamaibIM BEIIOCHUIIC MOJICIIHE KYBIKTayFa
Oomnazel; (B) onap opHbIHAA Oyphuia anaael. CTyaeHTTepre OEpiireH TarnchlpMa -
YKYMBIC ITPOTOTHIIIH XkKacay.

Keneci makcarTap aHBIKTaJIIbI:

- aBTOHOMJIBI KYHenepAl xkolamayFa >KOHE EHTI3yre KOMEK KOpCeTy
YUIIH HWHXEHEPJIK jkoOajayJablH OCNTiJIEHTeH OJICHAMAChIH KOHE IKYHemliK
oi1ayibl KOJIJIaHY;

- KipikTipinren xyienep, 6ackapy xKyienepi )KoHe CUTHAIIAP/IbI OHICY
CUSIKTBl callajapJlarbl aBTOHOMJIbI >KYMeJepiiH HEri3ri MpUHIUNTEpIHE CyHeHe
OTBIPBIN, aBTOHOM/BI KYyHenep/l jkobanay MoceleNepiHiH MIeHIMACPIH Taiaay
AKOHE 3IpIIey;

- AKaynapiaH — CeHIMIl  KOprayAbl  KaMTaMmachl3 €Ty  VIIIH
KYPBUIBIMIAPABIH, CXEMajaplblH >KOHE alTOPUTMIEPHIH TYTACTBIFBI  MEH
CEHIM/IUTITIH aHBIKTAY;

- 3amaHayd aBTOHOMJbI KYHelepHAilH anmapaTThlK KypaJapbIHbIH
NepOecCTITiH KaMTaMachl3 €Ty VIIIH 3aMaHayd OarnapiaMaliblK KYpPbUIBIMIAPIbI
CJIBICTBIPY JKOHE O1pIKTIPY;
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- [HlarpiH TOMTA AJIEKTPOTEXHUKAHBI >KOOATAYIBIH CATBICTHIPMAIIBI
TYpJE Kyp/aell )KoOaChIH XXYPrizyre koHe 0ackapyra KyHhesl Tocliaepal KoIany;

- TexHuKkanblK ecenTep apKbUIbl *k00a KYpbUIBIMBI MEH OOJIIeKTEpiH
TYKBIPBIMJIAY JKOHE KETKi3Yy.

XKobanblK KYMBbIC CTYAEHTTEpIH OlpHelle MoHjaep OOWbIHIIA OLTIMIEpiH
KOJIJIaHYBI YIIIH jK00ajlapFa HET13/IeJITeH OKBITYMEH TiKeJiel OaillaHbICThl OOJIbI:
O11iM Oepy poOOTOTEXHUKACHI, HH(pOpMaTrKa, (PU3nKa; 11IKi Kyhenepal O1piKTIpy
KYPACIUIITHIH oAICTEMENIK MICIIIMIMEH Tikenew OaiyaHbicThl. CTyIeHTTEpre op
KETEKTI Oackapyra >KOHE Op CEHCOpJaH MOIIMETTep ajyFa MYMKIHAIK OepeTiH
OarmapiaMaiblK JKacakTama Oepundi, Oipak Oyl KYpbUIBIM — CEHCOPJIAPIbIH
eIIKAMCHICHIH Kepl OalJlaHBICTIEH Oackapy TI30eriHjeri >KeTeKTepre KOCHabl.
O3iH-031 Oackapy auddepeHnuanapl KETeKTI poOOTTHl TaHIAyAbl Ky3ere
achIpyAbIH HEri3ri MYMKIHAITT OONbIN TaObUIaJbl, CTYyAEHTTEP >KOOAHBI asKTay
YIIIH KKETT1 aHa OlIiM MEH JaFabUiap/abl KOJJIaHY >KOHE MEHIrepy >KOJIbIHIA
HETI31HEH O3/IrHeH OpeKeT €Tyl — K00a HEri3iHJe OKBITYAbIH MaKCaThI.
HNudbdepentmanapl xeTekTi poOOTTapabl KEHIHEH KOJJIaHy, 3epTTey ofeouerrepi
KYMBICTBIH COTTI OpPbIHJATYbIHA BIKIAJ €TTi. OHriMe OapbIChIHAA CTYIECHTTEPIIH
3aMaHayd OHEPKOCINTIK KOCHIMIIAHbl €CKEe TYCIPETIH Ko0ara >KOFapbl BIHTAJIBI
exkeHiri Oaikannbl. bysnm MoTuBamus, HETI3IHEH, CTYACHTTEP pPeCcypcTap/ibl
13I€UTIH, TUICTI 3epTTeyJepAl TadaThlH, COJaH KeHiH o3 xolajapblHa OpTYpIi
olicTep MEH OarmapiaMalibiK Kypasijap >KUbIHTHIFBIH €HT13€TIH HOpCere ailHaIbl.

AJIBIH ajla JKacayFaH IIeniiM OOJIFaH KOK, OMTKEH1 Kojjga Oap pecypcrap
MEH KYMBIC 1CTEHTIH )KOOaJIapAblH MbICAIIApbIHAH OenTiIl Oip KOOAHBIH MICTIMI
MYMKIH €KEeHJIr aHblK Oojabl. Bysl cTyaeHTTepre »*yMmbiC HNPOTOTHUIIH >Kacay
TaTNCHIPBUIFAHBIHBIH alllBIK CHUITATHIH aTal eTyre MYMKIHIIK Oepiai, of YIIiH o
mIeliM JKOK, Olpak TamcelpManbl oOpblHAaW anabl. CTyaeHTTep OChbIHZAi
xobamapabl coTTi askraiabpl [213]. L{udpaslk TeXHOJOTUsAIAPAbIH KAPKbIHIbI
JaMBIIl KeJie JKaTKaH oJIeMiHJe Kyp/aeni 011iM Oepy MacesesepiH Melry aJIeyMeTTIK
KOKETTUTIKTEpAl €CKepe OTBIPBIN, O3BIK TEXHOJOTHSIApFa HETi3/IeITreH CEeHIMII
FRUILIMA ~ Oa3zanbpl  Tajmanm  eredi. JKorapbel  MmektenTe — OuniM  Oepy
POOOTOTEXHUKACHIHBIH HWHTETPAIMACHIH CTPATErusIbIK OaFbITTapAbIH Oipl Jemn
aTayra OoJyambl, OWTKEHI TMPAKTHKTEPIIH aKaJeMUSIIBIK Kajdaybl MEH HaKThI
UJesIIaphl, 9NICTEMENIK YChIHBICTAPHI AMULICHTP/IE Kanaabl. COHbIMEH KaTap, O111M
O0epy pOOOTOTEXHUKACHIHBIH MOHAPAJBIK CUIIATHIH KYHell MepCcrneKThBa PETIHJIEe
KONTEreH OarbpITTapAa MaijanaHyra Oonambl, Oy — aKaJAeMUSIIBIK TaJKbLIAY,
NEAArOTUKAIBIK TOKIPUOE KaJIBIITACTHIPY KOHE SMIMUPUKAIBIK TOJNTHIPY YIIiH
KOCBHIMIIIA OPEKETTI KaXKET eTe/Il.
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XanbIKapalblK TOKIpUOEHI 3epTTeyre, MPaKTUKAIBIK KOJAaHYAbl 3epTTeyre
KOHE MPOIIECKE TIKEJIeH KAThICYFa HET13/IeJreH 013/11H TYKbIPhIMIaMaMbi3, OKBITY
dbopMaTTapelH Ja, CHIHAAPJBI CTpaTerusuiapAbl Ja KOJAAHYABIH THIMIUIITIH
KaMTamachl3 eryre OarbITTalfaH. buiM 0Oepy poOOTOTEXHUKACHI HET131HIE
NOHApaNbIK OailyIaHbICTapabl JKy3€re achlpy OachiM TYXKbIpbIMJIaMa OoOJIbIN
TaObIIaAbl, OHBIH Heri3ri TyciHirine STEM OimiM Oepy ToxipuOeci BIKMad €Te
ananpl. PoOoTOTeXHMKA KOHE KOOANBIK OKBITY IEIarorukachl OONBbIHINA O17TIM
OepyliH opTYpial TachIMaJayliblIapbl MEH TMalIajaHyIlIblIapbl TYPFBICKIHAH
CEHJIPETIH BIHFAWIBI OarmapiaManbl pedopMarnay KoHE Kypy YIIH Kojma Oap
OumiM 6epy OarmapiaManapbiH OIPIKTIPY TYKBIPHIMIAMAJIBIK OOJBINT Ta0BLUIA b

2.3. TiR (Training in Robotics) MoOMaBAI KochIMIIACHI KoHe OiliM Oepy
IIAT(OPMACHI K00AIBIK KYMBIC peTiH/e

TiR (Training in Robotics) sk00achIHBIH aBTOPBI KOHE KeTekimici Ayenoek M. A.
nokTtopantypa keseHinae 2020 >xpurman 2023 sxeiira jaeiiin TiR xo6achIHBIH
npoToTutiH kacar, Digital Almaty 2023 Astana Hub Startup Battle sxone Digital
Almaty 2024 uHHOBAIUSJIBIK HJEAJIapbl MEH cTapTal ajlaHJapblH ©HIPACH
XaJIBIKApaJIBIK JICHTeMre JeiiH chlHam Kepail. Opi Kapah MVP (minimum viable
product) ke3eHin Kypy yuH W. XKancyripo arsingarsl JKericy yausepcuteti TiR
’00aChIH Kap>KbITaHIBIP/IBI.

Mobuibil KOChIMINIATapbl KYPYIAbIH Oenriai Oip Ke3eHaepli MEH alropuTMaepi
Oap:

NnesHbl KypbUTBIMIAY

Kypannmapaer Tannay

Mep3zimaepai 6enriiey

[IporoTun nu3aHb

O3ipraey (uaTepdeiic, KOUbIHIBLIAp, Be0-CaiT)

Android mardopmMackeiHia TIPOTOTUIITIH TEXHUKAJBIK 1CKE KOCBLTYBI
Anpobarust

TexHUKabIK Koaay

1. UnesiHbl KypbLIbIMIAY.

ONOoOORWDE

byn ke3enne MoOOMIBAl KOCHIMIIAHBIH HETI3T1 WJCSICHIH CHUMIATTay KaXeT,

OHJIa YCHIHBUIFaH MOOWJIBA1 KOCBIMIIIAHBIH IaiTaJIaHyIIBIHBIH KaKETTUTIKTEPIHIH

KOMIIUTITH, HET13T1 KOHE €KIHII (PYHKIUSIIApbIH, MOHETH3AIMS 9/IICTEPIiH, TapaTy

apHaJlapblH JKOHE 0acka Ja HaKThl KAJIBINTACKAH HACSUIAp MEH CTpaTerHsapIbl

HICHICTIHAINH eMKEeH-TerKeill aHbIkTay KakeT. bacrankeima TiIR moOwmibi

KOCBIMIIIACHIHBIH IIPOTOTHUITIH »Kacamac OyYpBbIH, naiJananyIIbIHbIH
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KOKETTUTIKTepiHe, MEMJIEKETTIK Tuiae OutiM Oepy poOOTOTEXHHMKACHI OOMBIHIIA
OKBITY PECYPCTApPBIHBIH JKETICTICYIIUIITHEe OaliIaHbICThI UIed KYPBUTBIMIAIIFaH.

Tyracrait amranga, mocesne e3ekTi Oonbin TadwlIaasl, oHel KOKCOHBO,
Web of Science, Scopus FeutbiMu Makananapsl xkoHe Google Play >xone App Store
AYKEHAEpiHAe  poOOTOTEXHHMKAHBI  OKBITy  OOWBIHIIA  yKcac  MOOWIIBII
KOCBIMIITAJIApABIH OONMaybl Jomnenaeii. MoOWiIbal KOCBHIMIIAHBI KYpy VIIIH
[.XKancyripoB artbiHmarsl JKeTicy yHHUBEPCHTETiHIH OakalaBpuaT CTYACHTTEpi
apachblHaH TON KYPbULABI, OHJA 137eHyIIl JOKTopaHT Ayenboek M.A.
xerekmutirived TiR Kypy GolbIHIIA )KYMBIC XY Pri3UIAi.

2. Kypaagapasl tanaay. MyHa KOCBIMIIIaHbI KYpy SICI Typajbl IIEHIM
KaObUIIay KEepeK, SFHU MOOWJIBJII KOCBIMIIIAHBIH Kail JKepAe >KYMBIC ICTEUTIHIH
HakThUIay KakeT: 10S, Android Hemece exi miardopmana. KomangaMeH MyKusT
oiiaHa OThIpbIN, 013 Oacrankbaa onnaitH Mobincube koncTpykTopbiHaa (Cyper
17) kypyasl memrik, oWTKeHi Oys KOHCTpykTopaslH 10S >xoHe Android
Kyienepine >KyMbIC 1ICTEY/IH YJIKEH apThIKIIBUIBIFBI 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

Cyper 17 - Mobincube oHIaiiH KOHCTPYKTOPBI

Mobincube konmanOGanapiplH Ke3 KeJIreH TYpiH >kacayra OoJaThIH Tamalia
KoimanOa wuHTepdelCIH YChIHAIBI: OW3HECTEH OuTiMre JeiiH, ONBbIH-CaybIKTaH
OWbIHFa JCWiH, YW JKOHE JACHCayNbIK YIIiH XoHe T.0. Mobincube kemerimen
OarmapriamMaray TUTIH OiTMeH KOChIMIanap ’kacananbl, SFHU KOATay KaKeT eMec,
BU3YyaJIZIbl UHTEPPEHCTIH apKachlHIa Ci3 ©3 KOCBHIMIIAHBI3ABI Kacail aaachkis.

Wutepuerteri 0Oacka KOChIMINANApIbl KacayliblaapAaH  alblpMaIlbUIbIFbI,
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Mobincube mapameTrpiepAiH YJIKEH WKEMJIUIITIH YCHIHATBIH a0COJIOTTI TEHIIEY
JEHIeli1H YCBIHATBIH KaiFbli3. Mobincube kenTereH maiblH I1a0JIOHIAPBI
OacTtankpl HYKTE€ PpETIHJE YCBIHAJAbI, COJaH KEHiH oJapasl  d3ipieyIlire
KaJlaFraHbIHbI3IIA e3repTe/i. Conpaii-ax, a3ipJeyii MWUIAOHJaFaH
naijjasianymbliapra Koi JkeTkizyre OonarblH KocbimMmanapasl (Google Play,
iTunes, Amazon >xoHe T.0.) Kaia opHamacThIpy KepekTirid memeni. Mobincube
MOOMJIBJIl KOCBIMIIAHBI JKYKTEYre >KOHE JKapusjayra elIKaHJal IIeKTeyaep
KoiMaiiel. Mobincube KockiMIna mapameTpiiepMeH KabIbIKTaaFaH, MbICAJIbL:

e Onnatin-oyxkenoep. MoOuUIBI1 KOCBIMIIIAHBI JKacaFaHHAH KeiliH "OHjailH-

TyKeHiep" ©HIM CaThUIBIMBIHBIH apTybIHA BIKIAJ CTE/I.

o Monemuszayusa. KonnanOaHbIH 1II1HAET] )KapHaMaliap apKbLIbl aKiia Tadyra
0oJ1aabl.

o Jluzauin. YKeke Kanaybl OOMBIHITIA TU3AIH KacayFa BIKIAT €Te/I.

o Push xabapranowvipynaper. Ilalinmananymsuiapmen — Oaitmanbsic  (Kepi

OailaHbIC).

o [llapnay maxmacel. MoOunbaAl KOCBIMIIIAFa KAXKETTI KOWBIHABUIAD CAHBIH

KocyFa 00Jajbl.

o Ayouo ocone betine. beline, aynno »oHe Ma3MYH/Ibl OPHAJIACTHIPY.
e Google maps. Unrepuerteri kapranapra e3iHi3min POI (point of interest)

KOCY.

e bacmankbl k0O. O31HIH (YHKIMOHAIIBIK MYMKIHAIKTEPIH JAMBITY.
o Web Enoipy. CailT mHTErpamusChI.
e Databases. Ynken wmomimerTep 0a3achlH KOCY KOHE IICIIIM aKMapaTThl

KepceTy

o Kawwikmaeer masmyH. VIHTepHETTerT Ma3MyHIbl OIpA€H JKaHApTyFa
0oJaabl.
e Google Analytics. KomnanOanbl jxakcapTy Typasibl TaiiIaiaHyIbLIapabiH

AQHATUTUKACHI.

Koceimiiansr Kypy OapbiChiHIA ,KOCKIMINIA TTapameTpiiep OoiibiHma - "Web
eHaipy" OoitbiHIIa, 013 TiR MYMKIHIIKTEpIH IIEKTEMEY >KOHE CAWTThl MOOHJIBII
KOCBIMIIIaMEH OIpIKTIpy YIIIH MOOWJIBII KockIMIaMeH Karap TiR MoOuibmai
KoceiMmachlHbIH  (Training in  Robotics) pecMu caliThiH KypyAbl MICHITIK.
[Naiigananynisl MOOMITBI1 KOCBIMINIAAA J1a, OapIbIK IuiatgopManapaa aa (HOyToOykK,
KOMIIBIOTED, TUJIAHIIIET, Teeauaap) 011imM 6epy poOOTOTEXHUKACHIH OKU ajlajibl.

Ocpiran 0ailyIaHBICTBI CTYICHTTEPMEH OHE KOMaHJaMeH 013 pecMu caiTka
apHaJIFaH KYpaJIap/AblH €KIHII TaHAAybIH TaJKbLIaABIK, OYJI BEO-CalTThl KYPYIbIH
onnaH-KOoHCTpYKTOpel Wix.com (Cypetr 18), bysn callTThiH €31H 1€, KacaHzbl
MHTEJUIEKTTI KOJIJTAaHY apKbUIbI Ja KypyFa bIKHan ereni. WiX KOHCTPYKTOPBIHIA
CTYICHTTED YIIIH TOJBIKKAHABI CAUT KYpYy KHUbIH OoiFaH koK. WiX.com akbIChI3
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Be0-CalTThI KYPYIBIH €Ki ofici 6ap: Wix penakTopbIH/a, OAPIBIFBI JEPIAIK MYMKIH,
Oipak a3 Kym »xymcay Kepek HeMece ADI opracelHga KacaHIbl HHTEJUIEKT
OipHelIe CeKyH[ IIIIHAE JW3ailH MEH Ma3MYHHBIH JalblH HYCKAJapblH YCHIHA/IbI.
Wix-ten Velo ozipneymi miaardopMacsl calTThiH (DYHKIIMOHAIIBIFBIH KCHEUTYTE
KOMEKTECE].

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

Trusted by 250M+ users worldwide.

XIM UMM pajeald

Cyper 18 - WiX oHJIaliH KOHCTPYKTOPBI

Wix ApTBIKIIBIIBIKTAPHI
o Jlaiteia mabnongap (800-m1eH actaM mabIioH)
e JKerinaipuireH MyMKIHAIKTEp (MHTEPHET-AYKEH, OHJIaH OpoHJay, OHJIAH
CaThIN aTy/Xa3bLTy)
e MoOunb/i HyCKa
e SEO oHTallna"abIpy
e Jlorotum KypacTbIpyIibl
e JlomMeHmik aTay/abl )KoHE CEHIMI1 XOCTUHTTEP/1 CaThIN aly
Mobincube apkaceiHma MOOWIBII KOCBIMINIAHBIH TiR mpoToTHmi kacammsl,
comaH Kkeiin tirobotics.net. nomenmik araybr 0ap pecmu TiR caiitet Wix.com
KOHCTPYKTOPBI aPKBUTBI KYPBLIIBI.

3. Mep3imaepai oearisiey

Kymebic xocmapeiH Kypy. KyMbIcThl 6acTramac OYphIH, Mep3imMiepi Oap ic-
KUMBLT >xocnapbiH Tipkey KaxeT. Kecre 11. L)KancyripoB atsingarsl JKerticy
yHuBepcuteri meHoOepinae JKac rambiMaapabiH "Jas galym" FUIBIMH  KOHE
FBUIBIMU-TEXHUKAJIBIK KbI3METIHIH HOTHXKEJIEPIH KOMMEpUUUIaHABIPY >KoOaapbiH
TPaHTTHIK KapXbUIaHAbIpyFa Karbicy yiniH 2022 sxpurrbl 10 Kapamara JeHiHTi

Mep31IMMEH K004 KocTapbl KeJITIPIITeH.
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4. In3aiiH.

TiR MoOuIBI1 KOCKIMITIACKIHBIH au3aiiHbl UX-TeH Typaasl (user experience)
KENyIIJIEPIiH KOWBIHIBUIAPMEH 6©3apa OPEKETTECYIHIH camnalibl bIHFAMIBUIBIFBI
xoHe Ul mnrtepdeiici (user interface) ymiH OapiblK rpauKayblK 3JIEMEHTTEPAI
oesennipy. UX (user experience) maijanaHyIibl ToXipuOeci - maiagaHyIlbl
OpeKeTTepiHiH JIoruKackiHa >kayan Oepemi. Ul maiimananymsl uatepdeiici (user
interface) — Oyi1 wnTOCTpanMsiap, aHUMAIHsIIAp, TYC CXEMachl, KapinTep MEH
dboTocyperTepAl KaMTUTBIH >KOOAHBIH CTWJII MEH BH3yalJbl KommoHeHTi. UX
MakcaTbl - MHTYUTUBTI HaBuranusabl Kypy. Ul maTepdeiicin kypy ke3iHmae 0i3
CTYJEHTTEP/IIH CYPAHBICHI OOMBIHINIA TYC TaMMAChIH KapacTBhIPABIK.

5. 93ipaey

TiR (Training in Robotics) MOOMIBAI KOCKIMIIIACKIHBIH MTPOTOTHIIIH d31piey
KOMaHJIaMEH y3aK yakbIT 00ibl Mobincube-te sxy3ere acbipsuiibl (Cyper 19). TiR
(Training 1n Robotics) MoOWJIBII KOCBIMIIACHIHBIH MPOTOTHI  KacaJaFaH
Mobincube KOHCTPYKTOPBIHBIH HHTEP(DENHCI KOPCETIITEH.

. | W= o

education

vEXx copEe va

vIr.vex.com

Cyper 19 - Mobincube unrepdetici

Tenedonaa kockIMIIaHbl icke KockaH ke3ne TiR morotumi Gap ¢oHABIK
OcifHe mIBIFajbl, CoMaH Keiin aBToMarThl Typae cypet 20 kepcerinren TiR Gacray
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skpanbiHa Ki0epieai. Cyper 20 6acTay 3KpaHBIH 931pJey YIII TMO3UIHAIA JKY3ETe
aCBIPBLIIIBI.

1. ’Koraprel mosunus ¥ Wl == o
1<K 7% =

2. OpraibIK NO3HULMS 2

vEx copEe va

vr.vex.com

3. ToMeHTi MO3UIINs 3 < @

Cyper 20 - TiR Heri3ri s5kpaH uHTephEHCIHIH MO3UIHSIIAPHI

1. Bi3 pagnoKOMIIOHEHTTEP TEOPHUSCHI YIIIiH KOFAPFBI TIO3UITUSHBI )KaCaIbIK,
OHJIa TaWIaJlaHyITbl OHHAH COJIFA Kapal *KbUDKBIN, PAAMOKOMIIOHEHTTEP] Typasibl
THICTI aKnaparThl Tapaai agaasl (Cyper 21).

P SRR

Cyper 21 - "PaaurosnemeHTTep" MOOUIIBA1 KOCBIMINIAAFbl MHTEPHENC MO3UIIHUSICHI

"PaguosnieMeHTTEp" MYHKTI OapiblK KaXXeTTI paJHMOKOMIIOHEHTTEPIHIH
TEOPHsUIapbIMEH JKaOAbIKTaIFaH. MpIcalibl, COJI JKaKTarbl CcypeT 21 KepceTuireH
OipiHIII ~ KOWBIHABI  "pe3ucropnap",  paAMOKOMIIOHEHTTEpIHAEri  Heri3ri
anemMeHTTepAiH O1p. Ochl KOMBIHABIHBI 0aCKaH Ke3/e KeJieCl Tepe3e MIbIFaabl (CypeT
22), oHaa pe3ucTopiap Typanbl Herisri cumarramaigap MeEH TapaMmerpiep
KOPCETUITEeH.
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AHBIKTaMa

[HapTThl Oenrinepi

Ti30ekTel xKoHe napauieNb KaJFaHybl
PesuctopasiH Typi

Pesuctopabiy Typrepi

Tyc MapKupoBKachl

WapTTel Benrinepi

PeanctopasiH Typi

PezuctopabiH Typnepi

e N e W e N e T

TizbexTel #aHe Nnapannens ¥anfaHysl ]

Tyc MaprMpoEKaCckl

Cyper 22. "Pe3uctopiap" KOWBIHIBICHIHBIH JIEMEHTTEPI

XKoraprbl MO3ULUSHBIH OApIbIK paJUuOKOMIOHEHTTEPI HET13I1 cCUIaTTamanap

MEH MapaMeTpIepMEH Ka0IbIKTaIIFaH.

Opransik o3unusaa 013 Keneci KypcTapMeH ka0 IbIKTa IbIK:

LEGO Education 6i1im 6epy konctpyktopaapsl (WeDo, Mindstorms EV3);
onnaitn Vex tpenaxkepnepi.code.VR, AutoDesk Tinkercad, Open Roberta
Lab;

Arduino;

Sprint-Layout;

RemoteXY;

Python, 3DS Max xoHe T. 0.

LEGO Education 6imim 6epy kypsuibiMbiH Oackad kezne WeDo 2.0 sxone

LEGO Mindstorms EV3 kypcrapsr mbiraasl. LEGO Education WeDo 2.0 kypcbl
(Cyper 23).
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TakbIpBINTHIK OCHHE OKYJIBIKTAP
TEOPHUSUIIBIK MaTEpUal
3JIEKTPOHIBIK OKY KYpPaJJIapbl
MPAKTUKAJIBIK TarlChIpMasap

Cabak 1. Lego WeDo
TR R o

.4
(E

FEAGEAwc=wAlARE &
e - L[ ™ [

CaBak 2. WeDo xof3napei=eld MoIC3NA3PaMER KIHE

onapaei- 63saapnamanay Tingepives Tasmcy

eSS

Cypert 23 - LEGO Education WeDo 2.0 kypcbr

Lego WeDo 2.0 - WeDo cepuscbinbiy exiHIn OybiHbl 0071FaH 2016 >KbUTFbI
pOOOTOTEXHUKAIIBIK >KaHAIBIK. JluzaitHep - Oy MeKTenTe koHe yijie cabakrapaa
KoJanyra OonarbiH ombeOan Ourim Oepy miemmimi. WeDo 2.0 om ne WeDo
oTOachlHa TOH MOTHBAIMSIIBIK JKOHE ToKipuOere OarbITTalFaH TOCLIA1I YCHIHABI.
AngeiaFel WeDo 1.0 xubiHTBIKTaphl cusikThl, Lego WeDo 2.0 en xac
ayIuTOpUsiFa — OacTaybllll CBHIHBIT OKYIIbUIAphl MEH Oana0akillaHblH YIJIKEH
TONTApbIHBIH OKYIIbIIapbiHa apHaiaraH. 2016 KbUIIbIH AaMybl ©3iHIH OUTIM Oepy
oJIeyeTIMEH epeKIleNieHe l: oFaH aHa OemmekTep, SmartHub Mukponporeccopsl
XKoHE KeTuiipuireH ceHcopiaap kKipemal. Ceimceiz Bluetooth mpoToxonbiHbIH
apKachlHJIA NTU3aHEp KOMITBIOTEPMEH CBIMCHI3 OaiJIaHBIC APKBLIBI ABTOHOM/IBI
6omnnpl. TiR-a1 poboToTexHuka OoiibiHIIIA OeiTHEKYpCTapMEH kaOapIKTay YIIiH 013
oeitHekypcTapabl kykTey yuriH YouTube Geitne xoctunringe RTM (Robotics of
Murat) artel apHackiH KypAblK (Cyper 24) xxone TIR MOOMIIBI KOCBIMIIIACHIMECH
OIpIKTIPIIK.
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WELCOME TO RETM

Since 2621

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
== . 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 :
OKbITYFa apHanfaH mobune.... OHNanH CUMYNATOPbIHA... OHNaMH CUMYNATOPbI. TEeXHUKanNbIK CUNaTtTramacsl,... CXema, OnNucaHue,.. 26 npocmoTpoe * 2 roga Hazag

672 npocmoTpa + 1 1og

a5 Ha324 57 npocworpoe * 1 rog Hasaa 41 npocmoTp * 1 rog Hasan 61 npocwoTp * 2 roga Hasag 100 npocwoTpos * 2 roga Hasag

Cyper 24 - RTM (Robotics of Murat) atter YouTube apaacer

YouTube Oeline xoctunrine apHamran RTM apHacblHIa *OFapbl camabl

dbopmarTa  OeliHeKypcTap  Kypy  VIIiH, 013  Kejmecl  XKaOAbIKTapabl
KaMTaMachI31aH IbIP/IbIK;

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

USB Logitech m190 Charcoal cbiMCBI3 THIIITKaHAAPHI;

Microsoft Windows 10, 11 HoyrOykTapblHa apHajaFaH OIePaLUsIbIK
Kyuenep;

Xiaomi Mi Selfie Stick Tycipingim mTaTuBTEPI MEH TPUIIOATAPHI;

CBIMCBI3 MUKpO(hOHIAP;

OeitHe KypcThl xkaszyra apHanraH MwukpodoH, Razer Seiren mini momkact
(RZ 19-03450100-R3M1);

Bandicam - sxorapsl cananbl OcitHe GpopmarbiHaa koMmbloTepaeri Windows
SKpaH]IbI J)Ka3y OaFmapiaMachl;

beitneni moHTaKnayra apHanraH "beitHemonTax" OaFgapiaMacsr;

Capcut, Viva video xoHe T. 0. OCHHEKYpCTaphIHBIH TpEHIEpIIEpiH Kacay

YIIiH ka3pulbiMpap caTtbin  anmbiHAbl. Cyper 25 LEGO  Education
MINDSTORMS EV3 kypchl xaOabIKTaIFaH.
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e LEGO Mindstorms EV3 OKBITY
MOAYJIbIEP1

TaKbIPBINTHIK OeiiHe cabakTap

TEOpHs

AIEKTPOHJIBIK OKY KypaJllapbIMEH
MPAKTUKAJIBIK TariChIpMaiap

MOJIKacTTap

EV3
cobanay | GelitepomKTepin kopcery

Cyper 25 - LEGO Education MINDSTORMS EV3

Lego Education Mindstorms EV3 - oky opbsIHIapHI YIIIiH apHAiBI 93ipJieHTeH
ou1iM Gepy poOoToTexHUKAIBIK 1uiatd@opmackl. OHBIH KeMeriMeH OipiHii cabakTa
Ci3 ©3IHI3AIH aJFamKbl POOOTHIHBI3ABI Kacall anmacei3. MyramimMaep MeH
OKyIIbIJIApFa apHajJfaH OWIACTBHIPBUIFAH OKY MaTepHAAAPBIHBIH apKaChIHIA
Mindstorms  poOOTOTEXHUKAHBI ~ OKBITY OOWBbIHIIA OaThic  OuliM  Oepy
MEKEMeJICpiHIH CTaHJIapThiHA aWHamabl >koHe TMJI-HBIH JKaKblH eIIASPiHIH
pPOOOTOTEXHUKA CBHIHBINITAPBIH KAOABIKTay YIIIH €H TaHbIMal MIEHIiM OOJbII
tabbaasl. LEGO Education Mindstorms Mukpornpoieccopbl 3KpaHbl >KOHE
EHTI3y-IIbIFapy TMOpTTaphl Oap OarmapiamananateiH EV3  MuKpokoMIbrOTEpI
OOJIBINT TaOBUTAIBI, OJ1 KOFANTKBIIITAP MEH CEHCOPIIAP/IbIH KYMBICHIH OaKbIIaiIbI.
KoMmoHeHTTep KUBIHTBHIKTApHl IJIaTPOpMaMeH apHailbl KaOenbAep apKbLIbI
KOCBUTabI. JlaTduKTepaiH KeMeriMeH poOOT KopiaraH oeMIi KaObUIIanbl, aj
KO3FAITKBIIITAPABIH apKachlHIa O OenriieHreH OarmapiiamMara COWKEC OFaH
Kayan oepei.

LEGO Education Mindstorms EV3 cabakmapwinwiy He2cizel maxwvipbinmapbi .

e LEGO Education tansicy. LEGO Education Mindstorms EV3 nuzaiin
Heri37epi;

e LEGO Education WeDo 2.0, Mindstorms EV3 XUBIHTBIFBI KOHE
Oarnapiamanay;

o Ou3uka xoHe wuHPopmatuka cabakrapeiHaga LEGO O6imim  Oepy
KOHCTPYKTOPJIAPBIH Mali1aaHy;
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e LEGO Education Mindstorms EV3 KOHCTpyKTOpbIHa HETI3/IeIreH
KOOAITBIK JKYMBIC.

beitnexkypcTap 6apiblK TaKbIphIITAPABIH JKa3blIaIbl )KOHE XyKTeneai RTM
OeitHe xoctuHrTeri apHa YouTube mmatdopmanap. "®usnka xoHe MHPOpMaTHKa
cabakrapbiga LEGO OutiM 6epy KOHCTPYKTOpJIAPbIH Naiianany" TakbIpblObIH/IA
613 LEGO Education kKOHCTpYKTOpBI HeTi3iHIAe OuliM Oepy poOOTOTEXHUKACHI
apkpuiel  "MHpopmaTtuka", "Ousuka" mnoHaepi  OOWBIHIIA  MMOHAPANBIK
OaillaHbICTap/bl TUIM/I1 1CKE acblpy MYMKIHJIITIH CHUIATTAbIK >KOHE MPAKTUKAIIBIK
MbIcanap kenTipaik. Koncrpykropabl ¢usznka MyFamiMi JeMOHCTPAIUSIIBIK JKOHE
3epTXAHAIBIK SKCIEPUMCHTTEp JKYPridy Ke3iHJAe KOoJimaHa ajaabl, OHTKEHI O
KapanaiibiM MEXaHU3M/IEP/Ii, MBICAJIbI, PhIUArThl TAPA3bUIAPIBI )KacayFa MYMKIH/IIK
6epeni. Ecrtepinizre cana kercek, LEGO Mindstorms EV3 koucTpykTOpiapsl
KAIIBIKTBIK JaTYUKTEpiMEH (yIbTPaAbIOBICTBIK JaTYMK), TYC CEHCOpBI, Oacka aa
CEHCOpJapbIMEH a0 IpIKTaJIFaH KOHE EV3 MHUKpPOIPOLECCOPbIHAA
OarmapiaMananfad. bysl JaTYMKTEpAIH >KYMBIC ICTE€Yy NPUHUHUITEPIH TYCIHY
bu3MKa — MexaHWKa, aKyCTHKa, ONTHKa *oHe T. 0. 3aHIapbIH O1TYy[i KaMTHJIBI.
XKobanmay xoHE TEMOHCTPANMSUIBIK K00ajmay HeMece 3epTXaHaJbIK IKCIICPUMEHT
KYprizy OapbIChIH/Ia, KEHIHHEH MaijanaHy MakcaTblHIA, YKYMbBIC CTYJIEHTTEpiH
AKCIIEPUMEHTTIK JIaFAbUIAPbIH JAMbITaIbl, HHKEHEPIIIK OiIay/abl KaJbIITaCThIPYyFa
pIKnan ereAl. CoHbIMEH Kartap, OulM Oepy poOOOTOTEXHUKAChl KypajaapbiH
naiijasiany (¢usuka >koHe HHQOpMaTHKa cabakTapblHAa, COHJAN-aK JoCTYpIi
OKBITY 9AiCTepiH Oipiecin Koimanyna tuimal 6onaasl. TiR Gemimaepne ¢usnka
xoHe uHpopMaruka cabakrappiHga LEGO  KOHCTpyKTOpJapblH — KOJJaHY
MBICAJIZIAPbIH KeJeciie KeATipeIi:

e MexaHUKaIbIK KO3FaibIC. BipKeliKi koHe OIpKeKi eMec KO3FaJlbIC;

o Kym. Apxumen kyuii;

e XKempamabik. XKemgaMabik OipmikTepi. JIbIOBIC KbUIIaMIBIFBI,

e DHEPrusiHbI CaKTay >KoHE TYPIACHAIPY;

e bipkenki >xoHe OIpKeNKi VIETIITeH KO3FalbICTAPABIH 3aHIbUIBIKTAPhIH
3epTTeY;
Yiikenic KyIIiHiH acepi xoHe T. 0.;

e EV3 Garnapnamanay: KO3FauTKbIIITap, CEHCOPIAP;

ConbIMEH KaTap, CTYACHTTEpP II€IarorHKaNbIK TMpakTUKaja aJiFaf
OuriMaepin Oekitin, OUIIM anymieulapia OuriM, OUNK  JKOHE  JIaFabUIapbl
KQJIBINTACTBIPYJBIH HET13r1  Ke3eHJEpiH, ToKIpuOenepai KO JKOHE OTKi3y
OOWbIHIIA cayaTThl YWBIMJIACTBIPBUIFaH I1C-IIApajapchl3 THIMIL ICKE achIpy
MYMKIiHIiriHe ko3 sxetkizeni (Cypert 7).

OKy mpoI1ieciH/ie SKCIEPUMEHTTI KOJIJIaHy MYMKIHJIIK Oepei:
® 3epTTEJETIH KYOBUIbICTAPABl TMEAArOTUKANBIK TYPIACHAIPUICTIH Typhe
KOPCETY JKOHE COJI apKbLIIbI OJIap/Ibl 3€PTTEY YIIiH KAXKETTI SKCIEPUMEHTTIK Oa3aHbl

KYPY,
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® FHUIbIMJA OCNTIJICHI'eH 3aHJap MEH 3aHJbUIBIKTapAbl OLTIM aylibuiapra
KOJDKETIMJ1 TYpZI€ CYPETTEY JKOHE OJaplblH Ma3MyHbIH OLIIM anylibuiap YIIIH
TYCIHIKTI €TY;

¢ (u3KMKa MEH HH(POPMATUKAHbBI OKBITY/IbIH KOPHEKUIITIH apTThIPY;

e OKYyWIbUTAPABl (U3HKAIBIK KYOBUIBICTAPIBI 3€PTTEYAIH SKCIEPUMEHTTIK
OMICIMEH TaHBICTBIPY;

® TEXHHMKAaJa, TEXHOJIOTHSAA JKOHE KYHACNIKTI eMipJe 3epTTeNIeTiH
(bu3UKaNBIK KYOBUIBICTAP IbIH KOJITAHBLTYBIH KOPCETY;

e OKyWIbUIApABIH  (¢u3uka MeH  MHGOpPMAaTUKaHBl  OKyFa  JIEreH
KbI3BIFYIIBUIBIFBIH JaMbITYFa bIKIaI eTy (Cypet 26).

Cypert 26 - XKympbic miporieci

Arduino/Arduino IDE kypcul.
byn kypcra crymentrrep Arduino 0Gackapy TaKTachIMEH, OPTYPJl pajivio
KOMITOHEHTTEPIMEH, MUKPOKOHTPOJUIEPICPMEH, CEHCOPIApPMEH, KoOamapasl Kypy
xoHe Arduino IDE OGarmapiamanay HerizaepiMeH TaHbicaibl. OKy IMPOIECIHJIE
CcTyneHTTep Arduino-MeH >KyYMBIC icTed anaabl JKOHE OpTYpJl JICHreujeri
*)o0aap/el Jkaca ananbl. Kypc MpIHamap sl KaMTHIBL:
e Arduino / Arduino IDE okbITy MOayIIBIIEDI;
TakpIpbINITHIK OCITHE OKYJIBIKTAD;
TeopusiblK MaTepUaiaap;
DIEKTPOHIBIK OKY KYPaJaaphl;
[IpakTHKaNIbIK TaricelpManap;
Arduino IDE unTerpanusianrad 1aMmy opTachl;
[Tonkactrap.
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TiR OGemimaepne ¢usuka >xoHe uHPoOpMaTuka cabakTapbiHaa Arduino
KOHCTPYKTOPJIAPBIH KOJIJIaHY/1a KeJIeC1 MbICAJIapbIH YCHIHAIBI:

o MexaHUKABIK KO3FaJbIC;

e JIbIOBIC XBUITAMIBIFbI;

e "AyaHbIH BUTFAIBUIBIFBI. AyaHbIH bUIFAIIBUIBIFBIH aHbIKTAY oaicTepl”. (byi
yurin  apHaiiel  DHT-11 cencopeiH maiinananbin  Arduino KeMeriMeH
BUTFAJIJIBUTBIKTHI ©JIIIIECY);

e TepMOIMHAMUKA;

e Arduino IDE Garmapnamanay.

CxeMOoTeXHHUKa KypChl JIEKTP TI30€KTEPIH KYPY KOHE KYPY JaFAbUIapbIMEH
TaHBICYFa KOHE KETUIAIpyre bIKOan ereal. KypcTblH —MakcaThl-IU(PIBIK
AIEKTPOHBIK KYPBUIFBIIAPBI, ITUMPIBIK aHAIOTTHIK JKOHE AaHAJIOTTHIK-TTU(PIIBIK
TYPACHAIPY KYPBUIFBLIAPBIH, COHAAN-aK CUTHAJ1 TeHepaTopJiapblH >Kobayay
JTaFmbuUIapelH  AaMbITy. KypcTel OKy HOTWXKeciHAe cTyaeHtrep Ludprbik
AIEKTPOHBIK KYPBUIFBUIAP/IBI 931pJieyTe AailbIH, COHBIMEH KaTap CXeMaJbIK OaFrbIT
IIeH MUKPOMPOIECCOPIBIK TEXHUKAHBI OJIaH Opl 3epTTEey VIIIH KaKETTI HET13rl
oumimal anmaael. Kypce mmdpneik CxeMOTeXHHUKa HETi3epiH 3epTTeyre apHalfaH
KOHE KeJecl HEeri3ri MOIYJbIEpAl KaMTHUIbL: Kipicne, HMUQPIbIK CXeMOTEXHUKA
HET13/IEpi, AHAJIOTTHIK >KOHE HMUQPPIIBIK KYPHUIFbLIAPIBIH KYPBUIBIMBI MEH KIKTEIYI,
CXeMaJlbIK MOjielibliey OarmapiaMmanapbl. Kypc kemeciMeH KaMThUIFaH:

e (CXEeMOTEXHUKAHBI OKBITY MOJYJIbJIEPI;
e TakpIpBINITHIK OCHE OKYJIBIKTAD;
e Teopusnblk MaTepual;
e DJIEKTPOHMABIK OKY KYpaJIaphl;
e [IpakTukansIK Tancsipmaiap;
e [lonkacrtrap;
e Sprint-Layout cxemainbIk MOJENb/CY OaraapiamMmanapbl.
3. TiR MoOuBI1 KOCKIMIIACKIHBIH IpadUKaIbIK HHTEP(PEHCIHIH TOMEHT1 KarbIHIa
oenrimenep opHanackan (Cyper 27).

1 2 3 4 5 6 7 8

Cyper 27- TiR MoOuIbA1 KOCBIMIIIACKIHBIH OeNTimenepi
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Hoctypmi  SVG  OGenrimieniepiHeH  abIpMaIlIbUIBIFBI, 013  OJlap/blH
BeKTOPJIBIK SVG (QopmaThiHIaFbl OpEKETTEPIHE COMKEC IIBIFAPMAIIBUIBIK JKEKe
Oesnriienep kacaabik.

[Topmen Oenrimenepin AeKOATAY:
Teopwus;

Cxema;

benne kypcrap;

binim Oepy Mekemenepi;
Cypakrap MeH xayarnrap;
[Tonkactrap;

OwnutaiiH gykeHaep;

Web caiir.

ONoObhwdE

«Teopus» MoTIHAIK opMarTa OepuireH OuTIM Oepy poOOTOTEXHHKACHl OOMBIHITIA
MaTepuaniapiabl, «boeune-kypcmap» - YouTube-tin RTM apnackiHa Oeciine
xoctunrine, an «llomkact» aymmoka3zba ¢opmareiHga Kemmymen 720p
dbopMaThIHIaFbl OCHHEH1 KAMTH/IBI.

«CxemomexHuxka» - CXeMOTEXHUKAHBI OKBITYABIH YIKEH OOJIiMi.

«binim bepy mexemenepi» - TIR-mi omaH opi KETUILAIpY >KOHE OHBI JpOIp
TYTBIHYIIIBI ©31HIH JIOTHHI MEH IMapojii apKbUIbl KOCBHIMILIAFa Kipe ajaTbiH OLIiM
O0epy MekeMeJiepiHe eHri3y JKocnapiIaHFaHIbIFbIHA OAMTaHBICTHI KO3/CIITEH.

«Cypakmap men dcayanmap» - TYTBIHYIIBIIAP 63 TOHKIpUOeIepiMeH Oelrice alajbl,
a3ipaeyuriepre nie, 6ip-OipiHe Je cypakTrap Kos anaabl. MbIicalibl, )KO00aHBI KYPY
Ke31He TYThIHYyIIbIIap Oip-06ipiMeH Oipiriil, sxo0anap >kacaid anajsbl.

«llooxacmmapy canajiel ayauo >xa3zy (opMaTbIMEH KaOAbIKTaIFaH, MYHJAA
TYTBHIHYILIBI BIHFANJIbl YaKbITTA JKOHE BIHFAWIIBI JKeple poOOTOTEXHUKA OOMbIHIIA
ayIMO TaKbIPbINTAPAbI THIHJAN aNajbl.

TiR kemerimMmeH 0i3 poOOTOTeXHWKAHBI OIPTIHIAEH Ke3€H-KE3eHMEH, MOTIHIIK
dopmarTa yHpeTemi3, COHBIMEH Karap YHICH IIbIKNai-ak ayauo >KoHe OeiHeH1
naiimananyra Oonanael.  OcklFaH  OailmaHbICTBl 013  TYTHIHYIIBI  KaKETTl
KUBIHTBHIKTAPbI, KOHCTPYKTOPJAPAbI, PaJMOKOMIIOHCHTTEpAlI >KoHe Oacka 1a
KOKETTI MaTepuaiiapabl KeAeprici3 caTbill ana anatblH «Ownaiin OyKeHOep»
KOCBIMIIIA Oenriniecin opHaryra memrik. CoHjaii-ak, TYTHIHYIIbIFA bIHFAHIIBI 00Ty
YyUIiH 013 OHJIAWH-AYKEHAEP/1 MOOMIbA1 KOChIMIIATIAPFa KOHE TYTHIHYIIbBI KaXeTT1
MaTepuagapra Tanceipsic 6epe anatbiH TiR pecmu caliTeiHa OIpIKTIPIIK.

«Web catimy. bapnblk argopmanapia KoiJlaHy YIIIH CAalT KYpPbUIAbL: HOYTOYK,
KOMIIBIOTEp, TUIAHIIET, CMAapTQPOH, OChUIAiIlIa CTYIEHTTEep JKajfa aJbIHFaH
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«tirobotics.net» g0OMEHBI apKbLIbl 63 OeTiHie oku anaasl. byn momen TiR
MOOMIIBII KOCBIMINIACBIHBIH « Web catimury Oenrimecine Oipikripiares (Cyper 28).

e e ik

Cyper 28 - tirobotics.net 6apibIK TIaTgopmManapaa

TiR caiiteiH Kypy yiriH 613 WiX OHJIaliH KYpPaCTHIPYIIBICHIH KOJIaH]IbIK.
WiX-Te Ke3-KeJNreH KypACHUTIKTIH BeO-CaThIH KypyFa BIKIAT €TETIH O3BIK
TEXHOJOTUSJIAP MEH WHTYWUTUBTI KOHCTpyKTOp Oap. YKahaHnplk mnaiimamanHyuisl
6a3acel, amblK SDK jkoHE KeH Mu3aitH MyMKIHAIKTEp1 931piaeymiiiaep, Tu3aiHepiaep
XKoHe 0acka BeO-Kocimkoumap oHmaiiH Wix KOHCTPYKTOPBI apKbIIbI 63 CaUTTapbiH
THIMI1 Kypa anaTtblH Oipered skokyieHi sxacaiiapl. Conpaii-ak, Wix-Te BeO-
caiiTTap KypyFa >kKoHE Ke3-KeJIreH MacIiTa0Tarbl CaHJIbIK KbI3METTepal Oackapyra
MYMKIHAIK OepeTiH e3iHiH omOeban Wix Studio mmatdopmacer 6ap. Wix caiT
KYPaCThIPYIIBICHI KOPITOPATUBTIK MHPPAKYPHUILIM MEH OU3HEC MYMKIH/IIKTEpiHEH
6acran SEO »oHe MapKETHHITIH >KETULIIPUITeH KypaijlapblHa JIediH calTTap/isl
KYpY MEH JaMbITYIbIH KEIIeH/ Il MeliMiH YehiHaaAbl. CalTThl KYpy JKoHE Kobanay
Ke3iHjae 013 e3 calaMmbi3AbIH KbI3METI — poboroTexHuka xoHe IT Typinzae
unTepdeiic QoHbH skacanblk. CallT Kenecl KOWBIHABLIAPMEH KaOJbIKTAJIFaH:
bacter Get (caliTThIH Herisri uHTepdeiici), akmnapar, xaHalablKTap (poOOTOTEXHUKA
caJlaChIH/IaFbl JKaHAIBIKTAP), KbI3METTep, KOMaHaa Typaibl, KyHbl (Cypet 29). Opi
Kapai, calTThl Kypy OapbIChiH/Ia 013 TOMEH O0TYbI KEPEK EKeHIH €CKEPIK:
® HEri3ri CYpaHBICTBIH naiiga 0oJTybIMEH KOMITAaHUSIHBIH
OpeH/iHe/aTayblHa HEMECe KOMITAHUSIHBIH HET13T1 KbI3METIHE COllKeC Kely;
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® JBIOBICTHI KOHE KbicKa Oony. CallTThIH y3aK aTaybl, 9/I€TTe, >Kazy
YKOHE OKY KHUBIH;
e JloMmeH aliMarbIlHa COUKEC Kelly
Caiit yuIiH >kofrapelia auThUIFaHaapAbl eckepe oTbipbi, TiR (training in
Robotics) tirobotics.net JOMeHIH KacabIK.

"" Training in Robotics

= €Y Boimn

FNABHAR WHO®OPMALMA HOBOCTH ycnyru O KOMAHOE CTOMMOCTb

I1o6po noxkanoBaTb

HAYATH

Cyper 29 - TIR MoOMIIBI1 KOCBIMIIIACHIHBIH PECMHU CalThI - tirobotics.net

Caiitra poOOTOTEXHMKA KYPChIHA KATBICYIIBIH €Ki TaHJaybl Oap: BUPTYaJIbI
yiteimaacTeipyinbl apkeLibl (Cyper 30) Hemece Ko#bIH b OotibIHIIA (cypeT 31).

Cypert 30- KypcTsl TaHayFa apHaJIFaH BUPTYaAbl YHBIMIACTBIPYIIIBI
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Lego Education PaavoanekTporvka

Onucanxue 1 npuHUMN paboTsl
pPaauosneMeHToB NyTem Teopun,
NPaKTUKM U 3KCMIEPUMEHTAMNbHON
padoTbl

OCHOBbI KOHCTPYMPOBaHMA 1
nporpaMMupoBaHua po6oTos Ha 6ase

education

Arduino

Mporpammel

Onucanve v npuHUMN paboTel
MUKPOKOHTpONNEPos Arduino u AsbiK
nporpammuposaxue Arduino IDE

7Sprint Layout, Python, 3D u oHnaiH
CUMYNATOPbI T.A.

£ 2

i_—_; ,.,_ARDu;No

BosHuknu sonpock!?

.
r— ¥
h &.‘_{"';r EcTb XenaHue, HO He 3HaeTe, C Yero HayaTb? I_lpOCTO HanuwuTe Ham, 6ecnnaTtHo NPOKOHCYNbTUPYEM, NOMOXEM C

BbIGOPOM pelueHuaA, U NOArOTOBUM MHAVBUAYaNbHbIE NPEeAnoXeHue.

6. Android nramgopmacvinoa npomomunmiy MmexHUKAIbIK ICKe KOCbLLYbl
TecTineyniy Heri3ri MiHAETI - MOOWJIb/II KOCHIMIIIAHBIH 63 (PYHKIHSITapbIH

o

24

-~

Cyper 31 - KypcTsl TaHIayFa apHaJIFaH KOHBIHIBLIAD

OPBIHIAUTHIHABIFBIHA KO3 JKETKi3y: HaKThl KYTUIECTIH HOTHXKE, TaJanrap
OPBIHJIATTYBI JKOHE MaHBI3JIbI KaTejepl OK. MoOMIbAl KOCHIMITANAPABI TECTIICY
yuriH  QYyHKIUOHAIIBUIBIKTBI,  KAYITICI3MIKTI ~ JKOHE  BIHFAWIBUIBIK  TICH
naianaHyabplH KapanaibIMIbUIBIFBIH TEKCEPETiH TecTepiep 0ap. Mobincube-TiH
0acThl apTHIKMIBUIBIKTAPBIHEIH Oipi — mobincube.com CalTHIHBIH ©31HAE TECTLICY
mymkiaairi (Cyper 32) xoHe apHailbl TecTepiepre >KYriHy Kaxeri koK. TIR
MoOMIBA1 KockiMIlackl Android omepanusuiblK JKYMECIHIE TEeXHUKAIBIK 1CKe
KOCBLIJIBI.
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GJ MOBINCUBE ) mmuratauelbek@mail.ru ¥

Edit Preview Publish

Request download

) 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.

Cyper 32 -TiR npoTotumin chiHAY KOHE TEXHUKAJBIK iCKE KOCY

Ocpburaiiiira, TiR TecTineyl MaHBI3ABI KaTelep KOK EKEHIH KOpCETTi,
MOOWIIB/TI KOCBIMITIAa HAKTHI TaJlanTapra colikec keneai skone Android »xone 10S exi
OTIepaIUSIIBIK KYHEIepiHae KOJMAaHbLIa alabl.

7. Anpobayus
TiIR  MmoOunbni  koceiMmacekl WM.  KancyripoB aremmarsl  JKericy

yauBepcutetinae JKapaTelabicTany sxorapbl MekTeO1 (KockiMmina O), TeXHUKAIIBIK
xorapel MekTeO sxoHe III. EcenoB arwinparsl Kacrmuii TexHonorusuiap >KoHE
umkuaupuHr  yHuBepcuterinae (Koceima B)  TamgslkopFaH — KanachIHBIH
MEKTEOIHJIe MeNaroruKallblK MpaKTUKaZa TYPFbIa >KOHE OHIPIIK (OpyMbIHAH
xanmblkapanblk ¢popymbiHa Digital Bridge 2023 Astana Hub battle arTh
CEKIMSIChIH 1A JIeiH cTapTan anaHaapbiaga ceiHaiasl (Cyper 33).
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Cyper 33 -TiR npoToTuIiH ChiHAY jKOHE TEXHUKAJIBIK ICKE KOCY

2.4 Toxipubemik-IKCIIEPUMEHTTIK KYMBbIC

Ocel Oemimze 6iiM 6epy podotoTexuukachiabiH (TIR (Training in Robotics)
MOOWJIBbJII KOCHIMIIIACBIHBIH, TPOTOTHUIT) Oonamak (u3uka >xoHe WHOOpMATHKA
MYFaTIMJIEPIHIH MEeIaroruKaiblK KbI3METKE JaWbIHIBIK JEHIeHIH apTThIpyFa ocepi
CUTIATTAJIATBIH KOHE aMKbIHAAIAThIH Ooiaapl. [legarorukanblK SKCIIEPUMEHTTIK
3eprreyai 613 2020 sxbuinan 2023 xputra neiiin WM. XKaucyripos areinaarst XKericy
yauBepcuterinae xoHe LI EcenoB artemmarel Kacnuili TexHonorusuiap xoHe
WHXUHUPUHT YHUBEPCUTETIHJIE 3€PTTEy MIHJIETTEPIHE COUKEC JKY3ere achIpAbIK
KOHE YII Ke3eHHEH TypAbl. ToxkipuOemiK-2KCIEPUMEHTTIK >KYMBICTBIH OipiHui
Kezeninoe Oomamrak (u3uKa )oHe WH(pOpMaTHKa MyFaTIMACPIHIH MeIarorHKaIbIK
KbI3METKE  JIaWbIHIBIK  JIGHTeWIH  apTThIpy  IIeHOepiHae  Oumim  Oepy
POOOTOTEXHUKACHIH OKBITY OICTEMECIHIH MKETKUIIKCI3 931pJeHYyIH aHbIKTayaaH
TypathbiH (2020-20215k.5K.) aHBIKTay dKCHEPUMEHTI Kypri3uial. Ocel ke3eHie OuTiM
Oepyzeri akmaparTblK TEXHOJOTHsIap OOMBIHINA IEe1arorUKaibIK, 9/ICTeMEIIK
oneduerTep MEH ofeOMeTTepi 3epTTey TaKbIphIObI OOMBIHINA Taiaay HETi31HJIEe
MelarorUKajIblK TEOPUs MEH MPAKTUKAJAFbl 3€PTTEY MOCEJIECIHIH JaMy JTopekect
AHBIKTAJIIBI, 3€PTTEYIIH OOBEKTICI, MOHI, MaKcaThl MEH MIHJIETTEpPl AHBIKTAJJIbI,
3epTTEy TUIOTE3aChl TYKBIPhIMIAIBI.
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Anvikmaywivl  dKcnepumenm — Kelecl  HEri3ri  MIHAETTEpAl  IIeIyre
OarpITTaJIFaH:

1. binim oepy POOOTOTEXHUKACKIH OKBITYy1a aKnaparThIK-
KOMMYHUKaUMsuIbIK TexHodorusapasl (AKT) sxone 61miM 6epy miardopmanapbia
naiijasiany JAeHreiin asvblkray. On OutiM Oepy poOOTOTEXHUKACBIH OKBITY
npobyieManapsl Keneci OiiM Oepy KbI3METiHE JIeHiH a3asThIHBIH KOPCETTI: OKY
MaTepHalgapblH YCbIHY VIIIH OKBITYABIH JOCTYpPJl 9MICTEpPIH KOJAaHYy;
CTYICHTTEP/Il POOOTOTEXHUKAFa YUPETY VIIIH TeK AaiibiH OJIOKTap KOJAaHbIIa/Ibl.
Anaiima  Oimim  Oepy  pOOOTOTEXHUKACHIH  OKBITY  OMICTEMECIH  TaHjaay
polsieManapsl KypAelipeK OO IIbIFaIb.

2. OKpITYZIaFbl OKY-9/ICTEMENIK (DAKTOPJIAp/Ibl aHBIKTAY, OJIAp/bl €CETKe
aly CTYJICHTTEP/Il OKBITY OICTEMECIH 93IpJiey/ie OHbl TAOBICTHI €TYre MYMKIHJIIK
O6epeni. Hotwxecinae okxpITy mpoueciHae Oiumim Oepy poOOTOTEXHHMKACBHIHIA
MOOWMJIBJII  KOCBIMIIAIAP/Abl KOJJAAHYyda CTYIEHTTEPAIH MJallbIHIBIK JEHTeHiH
aHBIKTayFa 0alIaHBICTHI OKBITY KYpajaapsl Aa, ¢pakTopiap aa ochiHIal (pakTopasl
€CKEepY KepeK JIeTeH KOPBITHIH/BI )Kacaibl.

3. OKBITYIIBUIAPABIH, ~ OMICTEMENIK  JAdpJbIK JOPEKECIH  aHBIKTAY,
onapablH Oojamak wHGOpMaThKa (PU3UKACKl MYFAIIMJAEPIHIH MeJaroruKaiblK
KbI3METKE JalbIHJbIK JIEHI'€HIH apTThIPy KOHTEKCTIHJIE KOJJIAHBICTaFbl OHJIAIH-
TY>KbIpbIMJIaMaJIap/laH KaKETTI YThIMAbl KOMIIOHEHTTEP1 TaHAay MYMKIHAIT.

byn keseHzme 3epTTeydiH TEOPHSIIBIK JKOHE OAMIIUPUKAIBIK —oficTepl
KOJIJIAaHBUIJBI: TOHAPAIBIK OLTIM/I HAKThUIay, OUTIMII KaJbINTACTBIPY CamachiH
apTThIPY KOHTEKCTIHJIE OHJIAWH oHEe O(JailH OKBITY apachblHlla CTYIEHTTEPIIIH
KaJayblH aHBbIKTay, OChl (hopMaTTaplblH >KYMBIC 1CT€Yy Y3aKTBIFbIH Oenriiey
MaKCaThIH/a OKBITYILIBLJIAPD MEH CTYJIEHTTEPre cayajHama Ky prisy.

binim Oepy poOOTOTEXHHMKACHl OKBITYIIBIJIAPBIHBIH —CayaJIHAMACHIHBIH
HOTYDKETIEPIH Tajjay Ke3iHAe OHJaMH xkoHe odiaiiH ¢opMarrapiaa OutiM Oepy
pPOOOTOTEXHUKACKIH  OKBITYJBIH E€peKIIeNiKTepiHe, k00a OHICiH  KOJAaHY
nopexecine;  ¢usuka, wHOpMarmka, OLTiM  Oepy  poOOTOTEXHUKACHI
OKBITYIIBUTAPBIHBIH ~ OIpJIECKEH KBI3MET1 TYPFBICBIHAH  IMOHAPAJBIK — OuTIMAL
OipikTipyre Oaca Hazap ayaapbulnbl. CayanHamara 1. JKaHCyripoB aTbhIHAAFbI
XKericy ynuBepcuteri meH II.EceHoB arbiHgarbl Kacnuii TEXHONOrUs XKoHE
WHXUHUPUHT YHUBEPCUTETIHIH 136 cTyaeHTi KarblcThl. bosamak myramiMaepaiH
cayamHamacel "Owusuka" xoHe "MHdopmaruka" bBbb TynekrepimMeHn koHe
crynentrepimen Google Forms apkbuisl xxyprizinal. (Koceimma B) Cayannamana
COVID 19 nanneMusicsl Ke31HAET OKbITY (hOpMaThl Typaibl koHe "Pu3HKa KoHe
unpopmaruka" OuniM Oepy OarmapiamachlHBbIH Oacka MOHAEpPIMEH OimiM Oepy
pPOOOTOTEXHUKACHIH MHTETpaIusiiay OOWBIHIIA CYpaKTap €HTI3UIAl. AJbIHFaH
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manmimerrep "Undopmatuka" BB Tymekrepi OKBITyAbIH apanac (QopmaTbiH
KaJaUTBIHIBIFBIH JKOHE OuliM  Oepy poOOTOTeXHUKAchl MeH HHGOpMaTHuKa
apachIHJarbl TOHApAJIBIK OalaHBIC IIaMalibl JKOHE OJapbIH KOCiIOM KbhI3METKE
JTAWUBIHJBIK CallachlHa 9Ccep €THEN/ Il JIeT CaHAbI.

"®uzuka" bb Oonamak MyFamiMIepiHiH cayagHamalapblHbIH HOTHXKEIepl
Koceimmia I' kepcetinren. "®uszuka" bb crynentrepinig kenmiiairi "EH THiMIIl OKy
dbopmarTapsl" cyparbiHa apajac ¢opMaT HYCKAChlH TaHjam, OKBITYIbIH Oy
(dbopMaThl THIMAIPEK €KEHIH aTall oTTi. Opi Kapail, "®uzuka" bb Tynekrepi ¢pusnka
MeH OuTiM Oepy poOOTOTEXHUKACHI apachIHIAFbl MTOHAPANBIK OalmaHbIC Oojarmak
MYFaIIMIIEPIH KoCiOM KbI3METKE JalbIHAAy canachblHa alTapibIKTail acep eTeni
JIeTl CaHak bl )koHE (PU3MKa KYPChIH OKBITY MOJTUTEXHUKAIIBIK O171Mre OaFbITTaTYhI
kepek jen canaiiabl (Kockimima F).

OkcnepumenTTik  (6B01505- Wudopmartuka bbb -17 crynmenti xoHe
6B01504-Ousuka >xone wuHpopmatuka bb - 13 crymeHrti) xoHe Oakbuiay
(6B01505-Uadopmatuka bb -17 crymaenti koHe 6B01504- ®dusmka xoHe
unpopmatuka bbb -12 crynmenTi) TONTapbIHBIH ~OLTIMIepliepiHE  KOCINTIK
OarmapiaHraH MIHACTTEP/l M€y KaOuleTiHiH OacTankbl JAEHIEWiH aHbBIKTay
MakcaTeiHAa Tectitey oTki3iiml (Kecre 18). Mynna Oomnamak MyfFaaiMIepiaiH
JMAWbIHIBIK CalachblH OOBEKTHBTI KOPCETETIH HETI3T1 MHJAMKATOpiap peTiHae 013
KeJiecl KociOu OaraapiaHFaH MIHACTTEP/II MIeIe alaMbl3:

- LEGO: LEGO Education Mindstorms »uHaKTapbl;

- Arduino / Arduino IDE: Arduino yiipeHyre apHaiaran OacTankbl )KUHAKTap.

TecTiziey HOTWXKENEpl €K1 TONTarbl CTYACHTTEPHAIH KociOu OarmapiaHFaH
MIHACTTEP/Il MICIy KaOUIEeTIHIH KaJIbINTacy JACHIreil OeNTUICHIeH IIeKTI JICHTeulre
ColiKeC KeNEeTIHITTH KOPCEeTTI.

AnpikTaymbl - kcriepumenT  6B01505  "Uadopmaruka" bbb 3-kypc
cryneHtTepi "Robotics and mechatronics" moninzae xxone 6B01504 "dusuka xoHe
unpopmatuka" bb 4 kypc crynentrepi "Mekrenteri PoOoToTexHuka" noHaepinae
OKYJIbIH TaOWFY KaFIalbIHAa YHBIMAACTHIPBUIIBI JKOHE JKYPTi3iIIi.

DKcrepuMeHT 45 cypakTaH TYpaThlH TECTUICy Ke3iHJe AKCIEPUMEHTTIK
KOHE Oakpliay TOITAPBIHBIH CTYJICHTTEPIHIH AYPHIC MICHIUITeH MIHACTTEPIHIH
caHbIH OakpUiayaaH TYpAbl. bapiblKk cypakrap KociOu O11IM MEH JIaFabUIapAbiH
KaJIBITITAaCYbIH aHbIKTayFa OarbITTasnirad. Cxema, Lego, Arduino, Sprint-Layout,
Arduino IDE OGoiipiHIIa 61TIMHIH KaJIBIITaCy ACHICHIH aHBIKTAy YIIiH 013 Kejeci
neHrennepre 6o IIK:

Kapanativim 0eneeti - Taniceipmanap bl opbinaay 50% - nan kem emec, 06ipak
70% - maH acrmaiiabl.
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bazanvix oeneeti - Tanceipmanapasl opeigay 70% - maH keMm emec, Oipak
90% - maH acmaiiabl.

Kozapwi deneeui - TanicsipManap/sl opsiaaay 90% - nan kem emec.

TecTiney HoTHXENEPl KecTe 18 KepceTireH.

Exinwi xesenoe iz0ey oxcnepumenmi owcypeizindi (2021-2022xxk.).  Ochl
KE3€HJI€ DJIEKTUBTI MOHJEP/IIH Ma3MYH/IBIK KOMIIOHEHTTEPIH >K00aIay MaKCcaThIH A
oHriMe ypriziiin, 10 cypakTaHn TypaTblH cayaiHaMa YChIHbUIIBI. CayaaHaMaHbIH
CYypaKkTapblHa >KayanTapAbl Tajjaay CTYJICHTTEpIIH - OoJsamak MyFaliMAEp/IiH
OutiM O6epy poOOTOTEeXHUKACKI OOMBIHINIA OKY MaTepUaAapblH 63 OCTIHIIE OKYBIH
KOHE CTYACHTTEPAIH MOOWIBII KOCHIMINATIAPALI TMalganaHy KaXeTTiTIriH
KaMTaMachl3 €TETIH >KOHE MOOWJIBJ1 KOChIMIIANapbl MaiganaHy oJiCTEMECiH
o3ipsiey OarbIThIH aHBIKTayFa MYMKIHIIK Oep/i.

Kyprizinren cyxOaTrrtap MEH cayalHaMalap[blH HOTIIKEIEpl Heri3iHae
AKCIEPUMEHTTIK 3€PTTEYy JXKYprizy OaphiChiHIa, OuUTIM Oepy pOOOTOTEXHUKACHI
KypCTapblH OKY-9JIICTEMENIIK KaMTaMachl3 €Tyl ©3repTyre »oHE TOJIBIKThIpYFa
MYMKIHAIK OepeTiH MOOWIBAl KOCBHIMIIAHBI TaHIAy JKOHE J3Ipiey XKy3ere
aceIpbUIIbL. bys ke3eHje O011iM 0epy poOOTOTEXHUKACKI OOMBIHINA OKY KYpCTapblH
OKBITYJIBIH >KOOAJIBIK OIICIHIH TEOPHSJIBIK HEri3epl aHBIKTAIALI, OLIiM Oepy
poboTorexHukacel ~ OodbiHima TIR  (Training in  Robotics)  MoOMIbII
KOCBIMILIACBIHBIH ~ MPOTOTHII  93IpJEHIl JKOHE  ChIHANABI, OumM  Oepy
POOOTOTEXHUKACKIH 3ep/ICIICy 9IICTEMEC] 931PJICH 11 )KOHE TOJIBIKTHIPBLIIBI.

3epTTeyaiH COHFBI KE3€H1 Kanvinmacmvipyuibl sxcnepumenm (2022-2023
Jrcofc.) 00MIbI, OHBIH OacThl Makcarbl OUTIM Oepy pOOOTOTEXHMKACHI JKOHE OLTiM
Oepy poOOTOTeXHUKACHIH 3epTTey dnictemeci ooribiaIIa TiR (Training in Robotics)
MOOWJIB/II  KOCHIMITIACHIHBIH,  O31pJICHT€H MPOTOTHUIIIHIH THIMAUITIH aHBIKTAY
6omnnpl. KanpimracTelpyllibl SKCIIEPUMEHTTIH MoHI OUTiM Oepy poOOTOTEXHUKACHI
oorpiama TiR (Training in Robotics) MOOMIBAI KOCHIMIIACHIHBIH MPOTOTHITIH
KOHE OHBI O1TIM Oepy poOOTOTEXHUKACKIH 3ePTTEY/Ie KOJIaHy dICTEMECIH €HT13y
6ompl. DKcrepuMeHTTIK 3eptrey keseHinae [ JKancyripoB ateinmarsl JKerticy
yauBepcuteTiHiH 6B01505- "Uudopmaruka" bb 3 kypc crynentrepi "MekrenTeri
poboroTexHuka" moniHae, 6B01504 - dusuka xone mHpopmaruka bb 4 xypc
CTYJIEHTTEpI "Robotics and mechatronics" MIOHIHIH
xoHe Ill.LEceHoB arpmaarsl Kacnuil TEXHOJNOTHsUIAD KOHE HWHKWHUPHUHT
yHHUBEpCUTETIHIH Oakbuiay ToObiHIa SB01502-dusuka bBb 3-kypc cryaentrepi
"PoboToTexHuka Herizaepi (mekren Oazaceinaa)", SB01503-Uudopmaruka bb 4
Kypc crynenrrepi "PoboTtorexHuka xoHe Arduino-ma Oarmapiamanay" MoHJIEpiH
OKy MaTepHuajblHbIH Ma3MYHBIHA, COHJAl-aK OKBITY YJAepici MEH oJicTepiHe
Oenrimi Oip e3repicrep enrizdoecte opbin ansl (Kecre 12).
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Kecte 12 - Po6ororexuuka JKOO-ga

YHuBepcurer

bb mmdp kossl

[ToHHIH aTaysl

[.”Kancyripos
XKericy yHuBepcurerTi

aTbIHAAFbI

6B01505- Nudopmaruka

MexkrenTeri poOOTOTEXHUKA

6B01504-
nHpopmaTHKa

duzuka  KoHe

Robotics and mechatronics

[II.EcenoB aTeIHIaFEI
Kacmuit TexHonorus xoHe

5B01502 - ®usuka

Po6Gororexnuka Heriznepi
(MexTen 6a3achiHIA)

WHXUHUPUHT YHUBEPCUTETI

5B01503 - Uadopmatuka

PoGoroTexHuKa HKOHE
Arduino-na 6arnapiamanay

3epTTeyaiH  COHFBI

JIEHTeiiH aHbIKTay MakcaThiHa No2 Tectiney (kecte Nel3-17) etkisinmi. [Tonaepmi
Oacramac OyYpbIH €Kl KOFapbl OKY OPHBIHBIH SKCHEPUMEHTTIK OHE Oakpuiay
TOOBIHBIH CTYACHTTEPIHJIE POOOTOTEXHHMKA JCHIeisiepi OOMbIHINIA OLIIM TecTiiey

KE3€HIHIE

OakpuIay  KOHE
CTYACHTTEPIHIH KociOu OargapiaHFaH MIHICTTEPIH MICHTy KaOUIeTiHIH KaJbIITacy

C-)KCHepI/IMGHTTiK

oTK13111. TecT MoJieniHIH TaKbIPHIObI MEH aTaybl KecTe 13 KepceTuIreH.

Kecte 13 - Moaynsaep

TonTap

Tecm Mooynvoep Cypaxkmapowiy
maxwipwlOvl HCANNDBL CAHBL
1 2 3
LEGO LEGO Education | EV3 moaysi EV3 45
Mindstorms EV3 OarqapiIamanbiK
KUHAKTaPBI JKACaKTaMaChl
Arduino/Arduino | Arduino Arduino Arduino  IDE 45
IDE yiipeHnyre TYpJaepl koHe | OargapiaManay
apHaJIraH OJIapIIbIH Ti
OacTanKsl TEXHUKAJIBIK
KUHAKTAP CHITaTTaMajaphl
Cxemorexnuka | Pagumosnementrep | Sprint-Layout 45

DKCHEpUMEHT 3KCHEPUMEHTTIK >KOHE OaKblIay TONTApbIHBIH CTYAEHTTEpI
az0arra JKYMBIC JKYPri3T€H Ke3le IYpPhIC MICHIUIreH MIHJIETTEPIIH CaHbIH
OakpulaynaH TypAbl, oHAa 45 cypak Oonabl, omap 15 cypakraH TyparblH 3

monynere Oeminai. Tectiney Hotmxkenepi kecre 13-17 kepceTinres.
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Kecre 14 - 6B01505-UudopmaTtnka OakajgaBpuaT YIIH KaJIbIITACTBIPYIIBI
AKCIIEPUMEHT OapbIChIH/A AJbIHFAH JEPEKTED.

Kanbimracy "MekTenTeri poOOTOTeXHUKA'" MOH1
JICHTeil1 J)KoHEe :
HAFIBITAD bakpinay TOOBI OKCNEpUMEHTTIK TOII
aJlaM CaHbl. ajJlaM CaHbl.
OKCIEpUMEHTTIH | DKCIEPUMEHTTIH | DKCIEPUMEHTTIH | DKCIEepUMEHTIHIH
Oacrarysl COHBI Oacrarysl conpl, TiR
)kobanay amici
XKorapbl 2 6 3 10
Herisri 1 5 1 3
bacrayspim 1 2 2 2
Meunrepmeiii 12 4 11 2
> 17 (100%) 17 (100%) 17 (100%) 17 (100%)
12 I KoFfapsl
B Gazansik
10 BacTankb!
g Il VirepreH oK
6

-

bakbinay Tobbl SKCNepuMeHTTIK Ton

Cypet 34 - DxcriepuMeHT OacTayiFanFa JeiiH KociOu OUTIMHIH KaJIbIITacy
JeHrennepi
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10 B Kofapsbl
Bl Gazanvik
8 bacTankpl
I VirepreH »ok

¥

Bakbinay Tobbi SKCNepUMEHTTIK Ton

Cypet 35 - DKCHepUMEHT KYPri3reHHeH KeiiH KociOun OiTiMHIH KaJIbIIITacy
JeHrennepi

Kecre 15 - 6B01504 - ®usuka >xoHe wuHboOpMaruka OakamaBpbl VIIIH
KaJIBITACTBIPYIIbI SKCIIEPUMEHT OapbICHIH/IA AJILIHFAH JEPEKTED.

Kaspimracy Jucummmunaa «Robotics and mechatronics»
JIeHTeil1 J)KoHe :
NAFETAD bakpuiay TOOBI DKCHEpUMEHTTIK TOII
aJlaM CaHBbI. aJlaM CaHBbl.
OKCHEpUMEHTTIH | DKCIEPUMEHTTIH | DKCIIEPUMEHTTIH | DKCIepHUMEHTIHIH
6acraybl COHBI 6acTarybl conpl, TiR
x)obanay omici
Koraper 1 3 1 7
Herisri 1 3 2 3
bacraysim 2 5 1 1
MeHnrepmeiini 9 2 9 2
> 13 (100%) 13 (100%) 12 (100%) 12 (100%)
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10

, I

bakbinay Tobbi

IKCNepuUMeHTTIK Ton

I Kofapsl
Il Gasansik

[ bacTankel
I VirepreH oK

Cyper 36 - DxcniepuMeHT OacTanFaHFa JAeiiH KociOn OiTIMHIH KaJTBIIITACy

N

M »

bakbinay T00bI

JEeHT eIIepi.

IKCNepUMEeHTTIK Ton

B Korapsbl
Bl Gazanwik,

| BacTanksl
Bl VirepreH oK

Cyper 37 - DKCeprUMEHT KYPri3reHHeH KeiiH KaciOu OLTIMHIH KaJIbIITacy

Kecre 16

6B01504 -

JeHrenepi

KaJIBIITaCTBIPYIIBI SKCIIEPUMEHT OaphIChIH/IA aJIbIHFAH JEPEKTEP.

Oduzuka xoHe wuH(POpMaTHKa OakamaBpbl YIIIH

Kanemracy
JIEHTeN1 KOHE
JaFabLIap

HucnunmuHa «PoboToTexHuka Herizaepi (MeKTer 6aSaCLIH,Z[a)»

bakpinay TOOBI OKCIEpUMEHTTIK TOI
ajilaM CaHbl. azlaM CaHBl.
OKCHEpUMEHTTIH | DKCIEPUMEHTTIH | DKCIIEPUMEHTTIH | DKCIEpHUMEHTIHIH
Oacraiybl COHBI Oacraiysl conpbl, TiR

»kobanay amici
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Korapsl 2 4 2 9

Herisri 3 5 2 5

bacraysim 6 9 8 2

MeHnrepmeiini 8 1 6 2

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

8 B Kofapbl

B Gaszansik
[ BacTankl

bakbinay T00bI

KCNepUMEHTTIK Ton

B VirepreH »oK

Cyper 38 - DkcriepuMeHT O6acTanFanra AeiiH KociOu O1TIMHIH KaJIbIIITacy

10

bakbinay To6bI

JeHreinepi

SKCNepUMeHTTIK Ton

I Kofapbi

Bl Gazansik,
I bacTanks!
I repreH oK

Cypert 39 - DKCnepUMEeHT XYPri3reHHeH KeiiH KociOn OiLTiMHIH KaJIbIITacy

Kecre 17

KJIBINTACTBIPYLIBI SKCIIEPUMEHT OapbIChIH/A AJILIHFAH EPEKTED.
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Kaneimracy Juctuuinaa « Pobomomexnuxa scane Arduino-oa 6azoapramanay»
JIEHTeN1 KOHE
HAFbLIAD Bbaxpinay ToOBI OKCIEpUMEHTTIK TOI
aJlaM CaHBbl. aJ1aM CaHBI.
OKCHEpUMEHTTIH | DKCHEePUMEHTTIH | DKCIEPUMEHTTIH | DKCIIepUMEHTIHIH
OacTarybl COHBI 6acTarybl consl, TiR
xobanay omici
Korapet 7 9 6 12
Herisri 6 9 8 5
Bacraybim 6 3 4 2
MeHnrepmeiini 3 1 1 0
> 22 (100%) 22 (100%) 19 (100%) 19 (100%)
8 B Kofapbl
Bl 6azanuik
| BacTankp!

bakbinay Tobbl

3KCNepuMeHTTIK Ton

Il VirepreH xoK,

Cyper 40 - DxcnepuMeHT OacTanFaHfa JAeiiH KociOun OLTIMHIH KaJTbIITaCy

JeHreinepi
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12 B >KoFapsl

Bl Gazansik
bacTankel
Il VirepreH xok

10

w

=]

f=9

%)

Bakpbinay To6bi SKCNEPUMEHTTIK Ton

Cyper 41 - DxcnepruMeHT KYPri3reHHeH KeiiH KaciOun OLTIMHIH KaJIbIITacy
JeHrenepi

KopbiThinabl. Ochunaiiiia, 013 KaIbIITACTHIPYILIbI KE3EHIE IKCIIEPUMEHTTIK
XoHE Oakbulay TONTAPBIHBIH CTYIEHTTEpIH KociOM OarmapiaHFaH MiHIETTEpAl
menry KaOUIeTiHIH KaJlbIlTacy JeHredi OoibIHIIA Oenyaeri albipMalllbUIBIKTap
OJIapJIbIH, CTAaTHKAJIBIK MaHBI3/IbI €KEHJIT1HE KO3 KETKI3IIK. by skcrepuMeHTTIK
TONTBIH CTYACHTTEPI OpTa €CEIIeH JKOFapbl OiTiM JEHTeiH KepceTemi, O
00aJIBIK OKBITYIBIH aPTHIKIIBUIBIFEI TYPAJTbl KOPHITHIH/BIFA KIS/,

DKCHEPUMEHTTIK 3epTTey HOTIDKENEPIHIH CEeHIMIUIIr MpoOsieMaHbl KOIo,
TUIOTe3a ’Kacay, KOWBUIFAaH MOCENICHI Tajjay, FhUIBIMUA 3€pTTEYAiH 3aMaHayu
OMICTEpiH KOJJIaHy, DKCIEPUMEHTTIK >KYMBICTHI JKOCIapiay, YHIECTIpy, MYKHST
KYPri3y >KOHE OHKCIEPUMEHTTIK >KYMBIC HOTIXKENIEpiH eHIeyAiH Oenrun Oip
KETKUTIKTUTINIMEH KaMTaMachl3 eTUTe/I.
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Exinui 0eJ1iM 00iibIHIIA KOPBITHIHABLIAP.

Monynbaik Tocin koHTekcTiae KOO-ga OuriM O6epy poOOTOTEXHHKACHIH
OKBITY  ONICTEMECIHIH  €peKIeNiri, coHjaii-ak Oacka oJicTeMe HeMece
TUIAKTUKAIIBIK KYHE OKBITY MaKCaTTapblHA, YAJIbl JUIAKTHUKAIBIK TPHHIIUITED
MEH KpHUTEpUJiepre CoilKec OKBITY Ma3MYHBIH >koOanaynabl kes3neisi. bomarrak
¢usuka >xoHe uWH(MOpPMATHKA MYFaIIMIEPIH POOOTOTEXHHMKA CaylachiHAa OUTIM
Oepyre paspiaylblH OICTEMECIH YHBIMIACTBIpY TajanTapra CoWKeC Ke3€H-
Ke3eHMeH kacaiabl. CTyAaeHTTep KY3bIpETiHIH OacTankbl JEeHreiiHe Tanjaay
KYprizuiai. MasMyHIBI IpIKT€Y FBUIBIM MEH TEXHOJIOTHSHBIH Kasipri Jaamy
TEHJCHIUSATIApbIHA COWKEC CTYACHTTEPl AaspliaylblH OKYy OarmapiiaMaiapbiH,
MYMKIHJIIKTEPIH €CKepe OTBIPhIN XYprizunai. OKy MaTepuablHbIH MaKcaThbiHA,
Ma3MyHbIHa COMKeC OICTeMENIK CcyieMmenaey o3IpJeHil, OKbITY Kypaiaapsl
ipiKkTemnmi.

KobGanplk omic Oy 3eprreyae Oenrun Olp akKmapaTThl Tajujgay >KoHE
NPaKTUKAJIBIK o31pJiey FaHa €Mec, MoHapasblK OUTIMII eHri3y oJlici peTiHie
KapacThIPbUIALI. benceHai OKBITY HETI3IHAE ToHAPANBIK  OaillaHbICTapIbI
3epTTeYIiH Olpereil TEeXHOJOTUsIChl OOJBIN TaObUIATBIH POOOTOTEXHUKAHBI, 013
uHpopMaTka MeH (GU3MKAMEH HHTErpaTHBTI OlpiikTe KoimauaslK. JKoOamay
MakKcaTblHa KOJI KETKI3TeH/IIK: KE€KE 3epTTey IIEHOEpIHEH WIbIFY, alFaH OuTMaepl
MEH JaF[pUlapblH  OKy ToXIpHOECIHEe Ky3ere achlpy, Ky3bIpeTTep.l
KaJBIITACTBIPY, TYNKUNKTI eHiMal Kypy. TIR MoOWiIbai  KOCHIMIIIACHIHBIH
MIPOTOTHUITI KOHE POOOTOTEXHUKAHBI OKBITYFa apHajFaH OuTiM Oepy miuaTdopMacs
KYPBUIIBI, OJlap KOFaphbl OKY OPBIHIAPBIH/IA, PECITYyOTUKAIBIK JKOHE XaIbIKAPaJTBIK
JeHreneri FhUIBIMU-TIPAKTUKAIIBIK ajaHdgapaa ChiHAIABL. MOIYJIbIiK TOCUIIIH
TUIAKTUKAIBIK JKYHECl OKBITY MaKcaTTapblHA COWKEC, JKAIMbl JUIAKTUKAIBIK
OPUHIIMOTEDP MEH KPUTEpUMJIEpre COWKEC OKBITY Ma3MYHBIH jKoOanay Ke3iHJe
KOJIJITaHbUIbI. ABTOHOM/IbI MOAY/bAEPAIH Ma3MYHbIH KYPbUIbIMAYy HPUHIIUIIIHE
CollkeC KaJbINTACHIN, >KHHAKBI Typae jkacamansl. OChl 3epTTEYAIH JepeKTepi
TOXKIPHOETIK-IKCIIEPUMEHTTIK JKOJIMEH pacTaiabl. POOOTOTEXHUKAHBI OKBITYIBIH
OMICTEMENIK JKYHecl OKBITYIBIH »aHa >KarjaillapblHa, »KaHa MakKcaTrTapbl MEH
KYHJIBUIBIKTAphIHA  COTTI  OedliMaemin  KaHa  KOWMad, OCBhl  KYMBICTBIH
HMHTETpanusiblK e3eri 0ona anagsl. CoHbIMEH, MHpOpMATHKA, POOOTOTEXHUKA,
¢u3MKa BIHTBIMAKTACTBIK MPOIIECIH/IE FHUIBIMU TaHBIMHBIH 3aMaHayd TOCUIACPIH
Urepyre >xaHa MYMKIHIIKTep amaabl. byn OimiM mpoiieciHe OKYy iC-OpeKeTIHIH
’KaHa TYpJIEpiH, JArAbUIapblH MEH KYHABUIBIKTapblH Oepe, Kasipri »arjaiina
YKAJIITBI FHIJIBIMHA CHUITATTHI apTTHIPAIBI.
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KOPBITBIHIBI

binim Gepy poOOTOTEXHMKACHl MYFaTIMICPIHIH MaKCATThl JaspiayabiH
KOKTBIFbIHA CYHEHE OTBIPBIN, OChl JAUCCEPTALMSUIBIK 3epTTey Oonamak (u3nka
kKoHEe MH(POpMATUKA MYFaIIMAEpPIH MEKTENTe pOOOTOTEXHUKAHBl OKBITYFa
JANBIHIAYIBIH OPBIHABUIBIFBIH 3€PTTEH 1 (MOIYIBIIK TOCUT HeridiHae). KyMbIC
OCBhI OarbITTarbl 0AChIM JKOHE Y3aK MEp3iMIl MIHIAETTEP/l IIelry, poOOTOTEXHHUKA
NOHAEPIH OKUTBIH TYJEKTEP/Al YHUBEPCUTETTIK AaspiiayMeH OalaHbICThI ©3€KTi
MIeTarOTUKAJIBIK MOCENeIepAl ISy YIIiH aKaJIeMUsIIbIK JUCKYPCThl HaKThUIAYFa
yJiec Kocaibl.

3epTTeyJiH HETri3ri HOTWKENEpl OHBIH KaHAJIBIFbIH, TEOPUSUIBIK >KOHE
IPAKTUKAJIBIK MaHbI3bLUIBIFBIH KOPCETE/I]:

1.  Web of Science xane Scopus 0a3acbIHBIH FRUIBIMU-9/IICTEMENIK KO3/Iepl MEH
AMITUPUKAJIBIK JIEPEKTEPl, COHJIal-aK COHFBI Oec >kpuiaarsl MDPI Herizinae enjeri,
COHJIal-aK meTeseri poOOTOTeXHUKAHbI OKBITY/IBIH Ka31pri sKaF 1aiibl 3epTTEI/Il.

2. bonamak ¢usuka xoHe HHPOpMATHKA MYFAIIMIEPiH POOOTOTEXHHUKAHBI
OKBITYFa Jasipilay[blH aJfbllIApTTapbl JKOFapblia aTaliFaH JAEpPEKKe3Jaep MeEH
Ka31pri »araan bl 3epTTey HEr13/IereH.

3. Kazipri onemaik ToXipuOEHI €CKepe OTBIPBIN, MOHAPAIBIK JUCKYPCTHIH
o0BeKkTicl peTiHae OunM Oepy pOOOTOTEXHUKACHIH 3EPTTEYAIH TEOPHUSIIBIK
HET137Iepi YCHIHBLIFaH.

4, OmnapnbiH CUHKPETTIK OipiryiHueri IIOHAPANbIK MHTETpalusFa
JMANBIHIBIKTBIH TTCUXOJIOTHSIIBIK -TIEAarOrMKaIbIK EPEKIICITIKTEPl KapacThIPhIIFaH:
MeJaroruKajiblK, OUTIM MEH JaFapuIapabl OIpikTipyre OarbITTalFaH Kypajjaap,
dbopManap MEH oicTep pETIHJE; NCUXOJOTHSUIIBIK, €CTE€ CaKTay MEH OHIayAblH
MEeXaHU3MJIEPl MEH MCUXUKAJBIK ITPOLIECTEPIHIH KUBIHTHIFBI PETIH/IE.

5. bomamak ¢usuka xoHe uH(MOpPMaTHKAa MYFaTiMAEpiH poOOTOTEXHUKA
MIOHJIEPIH OKBITY IIEHOEPIHIe MOTYIBAIK TOCUT HET131H/Ie pOOOTOTEXHHUKAIaH O1TIIM
Oepyre gaspiayabiH Ko0aIbIK 91iCTEMEC] YCHIHBUIIBI.

6. TiR (Training in Robotics) - cTyaeHTTep MeH OKyIIbLIApibl, COHAAN-aK
0acka Ja TYTHIHYIIBUIApABI OLTIM Oepy poOOTOTEXHUKACHI, CXEMOTEXHUKA MKOHE
OarnmapiamMarnay Typasibl 0a3asbIK *KoHEe JAeHrenik Oiumimaepal online sxone offline
dbopmaTTapblHa TaPKETTEPAl MaiijajlaHy apKbLUIbl OKBITYFa apHaJFaH MOOWIBAL
KOChIMILIA >kKoHE OummM Oepy miardopmacel Kypbeuiabl. MoOWIbIlI KOCBHIMILA
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KOOAIBIK OMICTIH HOTHXKENIITH Heri3fey KOHTEKCTIHJE JKacalfaH >KOHE
CBhIHAJIFaH.

7. 2KobanbIK >kyMbIC peTiHje kacaiFad TiR MOOHIIB1I KOCBIMIIIACHI KOHE O171iM
0epy miaT(opMachIHbIH KYPY aIrOpUTMI CUIIATTAJIFaH.

MeMJIiekeTTiH  FhUIBIMU-TEXHHKAIBIK ~ Maceslenepl MEH  QJIeyMETTIK-
ASKOHOMUKAJIBIK JaMybl OLTiM Oepy KyHeciH >KEeTUIIIpY MaceNesiepiH MIemyMeH
THIFbI3 OailmaHbICThl. COHJABIKTAH TEXHOJOTHSUIBIK Olmimi Oap Oomamiak OuTiKTI
MYFAJIIMHIH pOJll  dcipece ©3€KTi JKOHE TYJEKTEPIH TEXHUKAIBIK OarbITThI
TaHJayblHAa KaTBICTBI, OYJI €NiH OJaH 9pl SKOHOMHKAIBIK JaMybl YIIIH OachiM
Oonein  TaObuIanbl.  bimiM OGepy poOOTOTEXHUKACHIH OKBITYFa OalIaHBICTHI
FBUIBIMU-OMIICTEMENIK ~ MOceJieiep  XajblKapajiblK  FBUIBIMH  QJeyeT  IeH
AMIUPUKAIBIK THKIpUOCHI OlaH opl MHTErpanusuiayasl ke3aeimi. XKammbl oKy
npoliecine 011iM 6epy poOOTOTEXHUKACKIH €HI13Yy OeHiH/I1 eMec MyFaliMAEpPIiH ic-
TOXKIpUOEC! YIIIH opKaliaH Oenrui 01p KUBIHIABIKTAp TYFhI3aThIH 00JIaJIbl, OUTKEHI
POOOTTaHBIPY QJIEMJIC KApPKBIHABI JaMyna. MyramiMaepre oicTeMeiK KeMeEK
opkaman Kaxer Oonanbl. Ocputaiima, OuliM  Oepy pPOOOTOTEXHUKACHIHBIH
NEeJaroruKachlH  3€pTTEYAIH MpoOJieManblK CcUNaThl cakranajsl. KacaH[bl
MHTEUIEKTIIEH OalIaHbICTBl MOHApalblK, OUIIM Ma3MyHbIHA 9CEp €TETIH
BIHTAMAKTaCTBIK, POOOTOTEXHUKA calachlHIa KaHa MaMaHIBIKTapAbl €HTi3Y, OCHI
OarpITTa Kaapiap AaspiayablH TOTEHIIE ©3eKTUITH OoJDKayFa MyMKIHAIK Oepesi.
binim 6epy poOOTOTEXHUKACBIH OKBITY YIIIH OHBI TENAaroTHKAIBIK OimiM Oepy
OarbIThl pETiHAE KailTa Kapay MaHbI3[bl. by OinimM O6epy poOOTOTEXHUKACHIHBIH
neAarorukachlH XKaHapTy, Kojija 0ap aJieyeTTl yakThlUlbl KaidTa ¢opMarray Kasipri
FBUTBIMHBIH ©3€KT1 MiHJETTEpiHIH Oipi OOJIBIN TaOBLUIAIBI.

3eprreyniH Oomnamak OarbITTaphl MEH MEPCIEKTUBAIAphl YIIIH YCHIHBICTAP
peTiae OumiM Oepy poOOTOTEXHUKACBIH OJaH opi IMeJaroru3anusiay >XoHe
13TUICHIPY KOHTEKCTIHAET! MepCIeKTUBAIbl MYMKIHAIKTEP/l aTan eTyre OoJajibl.
biznin  oifpiMb3IIa,  pobodumiocodusi  MEeH ~ pPOOOINCUXOJOTHSIFA  YKcac
"PoGonemaroruka" OarbITBIH 931psiey OpbIHABL byn odgpl 013 amFam  per
XaJbIKapaiblK KoH(pepeHuusaaa yeeHabIK. KockiMina 3eprreymep, ic-Taxipudenik
YCBIHBICTAp, d3ipiieMeniep, FaIbIMAAp MEH TYTHIHYIIbUIAD BIHTHIMAKTACTBHIFBIH/IA,
COHJIall-aK CTYINEHTTEpP MEH JKYMbIC OepyIIUIepAiH KaThICYbIMEH KYPbUIATBIH OKY
OarapiamMaapbiH KETULIIPYTe bIKMaI eTyl Kepek. OKy-oicTeMeNiK KeleHaepl
KETUIIPY, TOHAIK cajla KadeapalapblHbIH ThIFbI3 BIHTBIMAKTACTBIFBIHAA, OYJI
xKarnaWga — poOOTOTEXHHUKA, bu3znka  koHe  HMHpoOpMarTHKa  TOHAEpl
OKBITYIIBIIAPBIHBIH KATHICYBIMEH OONYyhl Kepek. MeKTenke ACHiHT1 MeKeMmelep
MEH MEKTENTepAiH TIKipuOenik Myramimiepl cabakTapaa KojjaHyra OOJaThIH
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FBUIBIMH OUTIM MEH d3ipJeMenepre, MalblH CHIHAIFAH JEPEKKO3Aepre MYKTaK.
3eprreyuiiiep ©3 KE3€riHA€ OChl HAKThl KAKETTUIIKTEp Typasbl OlTyl Kepek.
OchpiHzail )koHe 0acKa Ja KONTEreH COUKECCI3MIKTEP/l €HCEPY KAPKBIHbI FHUTHIMU -
TEXHUKAJIBIK PEBONIIOIMSA MeH >kahaHAaHy [9yIpiHAErT ©3eKT1 Macesie OOoJbI
TaObLIAdbI.
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KOCBIMIIA O

Tanabikopran Kanacel, Inusic XKancyripos ateiHars! JKeTicy yHUBEpCUTETI,
XKaparbuibicTany xorapbl MekTeOiHe OUTiM Oepy poboToTexHuKackl OolbiHIa TiR
MOOMJIB/II KOCBIMIIIACHIHBIH MPOTOTHUITIH CHIHAKTAH OTKI3Y TYpaJibl aKT

«L JKAHCYTIPOB ATBIUIAT B KETICY YHUBEPCHTETI» K AK

BEKITEMIH

KOrapbl

AKT
Giaiv Gepy podororexmkacn 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) KOCbIMIlIACk,
Goiipmima  TIR  (Training  in poGoTorexHiKa JKIHE  CXeMoTeXiiKa Oofibiniua
Robotics) MoGHIBL INEKTPOHBLIK aaicTeMenik ajebuerrepeH
KOCLIMINACKH wobasay  akone  Garapmamanay  Gofiniiia
Geiinemarepnasiziapsian Typagel - okane  T.0.:
YCBIHbLIFAH rnoJiKacTTap, KOCHIMINAH DI

APXMTEKTYPAChl MEH Ma3sMyHbl 3amanayn Goabin
raGbinaasl  okorapbl  Mekrente  cabakrapsa
KoJitatyra kanie 03 Oerinmie okyra apuairail.
Keke mouyapaepai asipiaey  pobororexuukanl
naNapaiLIK TaCI peringe, aran airkana Qusmka.
mndopMarika Kate T. 0. CHAKTBI 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 «Ipumenenne
obpasosatrennoii poBOTOTEX KN B
Hejtaroruieckom Hpoteccey, No2(70), 2021 s«

- Ayenbex  M.A.,  blowipanskanon KT, '
Ayenbekosa  b.A.,  Kondepenms  «Recent
advances in  global science», «lIpumencine
OIIATHI-CHMYJISTOPOB B H3yuCcHI "
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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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Axray Kanachl, [11. EcenoB ateinnarsl Kacniuii TexHomorusiap *oHe WHKUHUPUHT
YHUBEPCUTETIHE O11iM Oepy poboToTexHHKackl OoiibiHIa TiR MoOuUbI1

KOCBIMIIA b

KOCBIMIIIACBIHBIH MPOTOTHUITIH CHIHAKTAH OTKI3Y TYPaJIbl aKT

I11. Eceno atbinars: Kacniuii texronorusiap xarie HIKHHHPHHT YHHBEPCHTETI

BEKITEMIH

/4EF BUTHIM K2HE TEXHOJIOrHANAP»

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 araypl (apHsIaHbIMA@pabl, ©TiHiMaepai,
Gasnaamanapael  Kepcere  OTBIBIN, EHTI3iNreH
JKYMBICTBIH KbICKalla Ma3MyHbI)

6oiibiima  TIR
KOCBIMIIACHI

biniM Gepy poGoToTexHHKach

MoOWIB I

TIR KOCBIMILIACKI, poGoToTexHHKa KOHE
CXeMOTEXHHKA GolibIHma INEKTPOHABIK
omictemenik  onebuerTepieH  xobanay  KoHe
Oarnapnamanay GoifbiHina GeliHemaTepHaniapaaH
Typaakl KoHe T.0.; YCHIHBUIFAH MOZKAcTTap,
KOCHIMINAHBIH ~ aDXHTEKTYpachl MEH Ma3MyHbI
3amMaHayH Gonbm TaObUIa/bl JKOFApsl MEKTenTe
cabakrapiia KojjaHyra joHe o3 GeTimme okyra
apHaJIFaH. XKexe MOJLyJIbJAEpAi asipney
POGOTOTEXHHKAHBI 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., Kougepenmms  «Recent
advances in global science, «IIpumenenue
OHJIaiiH-CHMYISITOPOB B H3yYeHHH "
npenojasanuu  o6pazoatensHoOll poGoTexumKmy,
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 X

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

I. XKancyripos ateingars! JKericy ynuBepcureti MeH L. EcenoB aTeinnarsl Kacnmii
TEXHOJIOTHSI JKOHE MH)KMHUPUHT YHUBEPCUTETIHIH cayajlHaMa KepCeTKIII

BIHFENNE! KBCTE MaHE OKBITY

333%
Hibl CaHbl

OHNARH NNATCHOPMATA OXLITYLLI

66,7 %
MeH CTYQEHTTER apacsHaa ep...

EypRANEI0anFad oky-agicteseniy
wewes waqe SedvenapicTep.

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

— 0%

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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KOCBIMIIIA I
"®uzuka" bb TynekTep/iH cayaaHaMma HOTHKENepi.
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TMiMAIci-oHNailH  TMiMAici- odocpnaitt  Tuimaici- apanac  poBoToTexHuUKacslH oHe Binim Gepy poBoToTexHuKack! negarormkacs! Topbuenik aneyeTke ue
tpopmaTtTa tpopmatTa thopmaTTa DusnKaHbl PoBOTOTEXHMKACHIHBIK ® OKBITyAR TTi
OKBITYAR KOnpaHy naHapanelx Sainansice! wekTeyni Ginim Bepy keHicTirive
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Bepyre
60 KWHanamblH
I cesinGeitMin
Mynaem Xo
. B 1y nem xok
20 },'n }
|
J
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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KOCBLIMILIA F

L. ’KancyripoB ateinnarsl XKericy yHuBepcuTeTi yHUBepcuTeTiHiH "dusuka" bb

100

0

100

80

60

40

20

OLTIM alTyIIbUIAPABIH cayaTHaMa HOTHXKENepl.

I TonkiFsIMeH
KeniceMiH
B «enicemin
anTy KnbiH
B «enicneimin
- I vynoem
BN Kenicnedmis
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
B iwiHapa
cesiHeM
B cesivem
. xayan bepy
= KWbIH
‘; ‘ B ceziHbeiimin
i J B vy noem
50 ce3iHbelMiH
o
OHnaitH oopMaTThl OcpnaitH coopMaTThl Apanac oKsITy
KonaaHy KeziHaoe Konaany KesiHoe q;opma'rbm KongaHy
poBoToTEXHUKA poboToTEXHMKA KesiHge
cabak TapbiHOa caGaKTapu HOa poGoTo*rexp-m Ka
KWbIHALIKTAP KWbIHALIK TAp CaGaKTapblHAa
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 1
Tanneikopran Kanacsel, [nusic XKancyripoB aTeiHarsl JKeTicy yHUBEPCUTETI OLTIM
Oepy mpolieciHe eHr13y Typasbl akT

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

Tanasikopran Kanacsel, [nusic XKaHcyripoB atbiHgarsl JXKeTicy yHUBEPCUTETI,
TexHukanbIK FRUIBIMAAP XKOFAphl MEKTEO1 O151iM Oepy poOOTOTEXHUKACHI OOUBIHIIIA
TiR MoOWIbA1 KOCKIMIIACBIHBIH MPOTOTUITIH ChIHAKTAH OTKI3Y Typajbl aKT

« L IKAHCYTIPOB ATHITUIAFBLURETICY Y HUBEPCHTET KE AR

/KA FBUTBINAD - KOTaph
fof iy \

[+ ’rwxcmm')imu JACRaHbI

I .‘- Al
\ S E.C. AnnacGaes
R 2023 x.

&%

ART
Giain Gepy poGororexmkacst Goiibinma TR (1
MOGIUIL T KOCHIMIIACKINLIT TPOTOTHIIN CHIHARTAN OTRIZY TY Pt

-aining in Robotics)

EFuriay  aravel (OKapHsIanbnCapabl., orinizNzep,

FHiisy nsicans Enrizy
KOPCETE  OTBIPHIT,  CHITILITH

'\) PCTBIL,.  OKY KYPAUIHNHBIL | ROJISMI Qasiamaiapin
ROHABLIPEBIHKIN, nporol | (canw) IRY MBIC TR KBICKQUIIAQ Maz\y i)

waue 1. 0. araywl

biaine Gepy ]‘U\h\I\\I\‘\lIHI\.l\‘l-l‘ ! [TIR  (Training in  Robotics) hoa:n\.nu.nm.
Goitbnira - TIR - (Training  in POGOTOTEXHIKA KOHC  CNCMOTCNHIRR - OOUBIILIA
Robotics) MOOIBAL } VICKTPOHIABIK 2 lic_lc\lc K aaeQuertepacn
KOCBIMIIACK wobanay  kane  Garmapramanay o O0RNHRINQ

GeltHOMATCPIAULIAPAA.  TYPUIRL - wdne 1 0.,
yohimbUan noaxacTrap, KOCHIMIQI BT
APNHTCKTYPACH MCH  MAIMYUBL 3AMAHAVIT 00T
TAOLL UM WOLAPW ACKRICnIe CAOaKt A]i‘ 1
KoLIYEa ke 03 Gerine oKy apranran
KeKe  MOAVALACPAL  d3IPICY  POOOTOTCNHITKANK
NAONAPUILIK TIC PETiiie, atan alirkuuia (isika,
MIGOPMATIRD JKIHE T, O, CHAKTH NDIICPU ORWITY
KY PUIKE PETILIC KROLUY T Baitan

Marananap
Murat Auyelbek, Kalibek Ybyraimzhanov, Erlan
Andasbayey,  Elmuma AbdyRenimova,  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 alIpivenenne
oOpatoRATeILIOI POBOTOTENHNRY n
HEANOTIMCCKON Tipotteccey, No2(70), 2021 x
\yeater  MAL blGmpamnesanon KoL,

\ventekona  B.AL Kongepemuns  «Recent
advances  in - global  science»,  «llpumencine |
QUIATTI-CHMY ASTOPOR B waynein 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
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KOCBIMIIA E

5 ap YKOHE MHKWHHUPUHT
Axray Kanacsl, I1I. EceHoB aTeiHarel Kacniuii TEXHOIOT U p' .p
YHUBEPCUTETIHE FBUIBIMU-3€PTTEY KYMBICHIHBIH HOTHXKEJIEPIH OKY MPOLIECIHE
€HT'13y TypaJibl aKT

I1. 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 Garmapnamaceinsi PhD JIOKTOPAHTEI
Ayenbex  Mypar Ayenbexynbineiy  «Bonamak ¢usnka, unpopmaruka
MYFasliMepiH MeKTenTe poB6OTOTEXHHKAHLI OKbITyFa Jaspiay (MOIYJbAIK Tocis
HETi3iHaAe)»  aTTh AUCCEPTALMAIIBIK  TaKBIPBIOLI  GOMBIHIIA FBUIBIMH-3EpTTEY
KYMBICBIHBIH HaTIXKesnepin 1. Ecenos areiaparsr Kacmuit TEXHOJIOTHUSIIAP JKoHe
WHXUHUPHHT YHUBEPCUTETIHIH «FbIIbIM kame TEXHOJOTUsIIapy (haKyinbTeTiHye,
«Ipreni reuTbIMIapy KoHe «Komneroreprik 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 = //
Kade1pachIHbIH MEHrepy iici ,,X(""{ >4 Bbuxanosa K.B.

«KoMrbloTepitik FeLbIMIapy P
KaeapachIHBIH MeHrepyIici ¢ ‘/LL:L/ Kymanunosa M.B.
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KOCBIMIIA K

«I/IHHOBaI_[I/IOHHBIG TEXHOJOTMH B BBICIIEH IIIKOJIE)» aTThl OKY KYpaJbl

HAO (OK&TbiCyCKkumit YHUBEPEUTET M. MAabica XKaHCyryposan

-

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

WHHOBALIMOHHbIE TEXHOAOTUA
B BbICLLEWU LLUKOAE

YyebHoe nocobue

Taaabikoprad 2022
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KOCBHIMIIIA 3

Kersicyckuit yauBepcuter uM. M. Kancyryposa AKT o BHenpeHuu B
o0pa3oBaTeIbHBIN MpoIlecC Y4eOHO-METOANUECKON pa3paboTKu

JKETBICYCKUIT YHUBEPCUTET UMEHH . KAHCYI'YPOBA
YTBepK a0

IIpencenarens [panenus —

| K. Baiimbipsaes
_ 204

AKT O BHEAPEHHUU B OBPA3OBATEJBIBII IPOLIECC
y4eOHO-MeToAnYeCcKoii pa3padoTku

Komncens JKetsicyckoro ymusepenrera umenn M, JKancyryposa B cocraie:
wiensl:  Keyisipbaesa I'N'T. - nupekrop JenapraMenTa o aKaJeMHYeCKHM
sonpocam, Auikeesa H.H. - HayansHuk 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 OIT no nemarornueckoii nndopmaruxe 6B01505 — Hudopmarixa,
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

a

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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KOCBIMILIA U

«/IHHOBAIIMOHHBIE TEXHOJIOTUH B BBICIICH IIKOJIE» aTThl OKY KYpaJIbIHA aBTOPJIBIK
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KOCBIMIIIA 1

¥ ITTBIK MEMJICKETTIK FBUIBIMH-TEXHUKAJIBIK capanTama optanbirsl TIR (Training
in Robotics) »00ackIHBIH TIpKEY KapTachl

TIPKEY KAPTACHI
Kaiina: 050096, Anmarsi,
Berenbaii Garbip keweci, 221
«¥YMFTCO» AK
T.+7 727 3780519, +7 727 3780520

Ll birbic N, kyHi MewmnekeTTik Tipkeny HoMipi
‘ —
286.13.02.2023 ‘ ‘ 0123PKH0085 |

JKyMmbicTbl OpbIHAAY Mep3iMi

OsrepTiareH MeMICKETTIK TipKeay HeMipi bacraaysl AsKTaay bl
l | | 01.01.2023 31.12.2023
JKyMbICTbI JKYprizy YLUiH Herizaeme KyHriz6eaix suianap GoiibiHina bap- 1-bLa 2-KbL1 3-kKbin
Kapazxar KHS.IL‘]"i JKIHE Koemi JIbIFbl
MemaexeTTik Garzapaama MemnekeTTik OIOIKeTTiH
PecnyO/nKanbiK FbLIBIMH-TEXHHKA/IbIK KapaKkaTbl
Garaapaama (PFTB)
Cﬁ.’la.'.lbll\' (ceKTopasbbl) Garaapaava Tancbipsic OepyliniH kapaKatbl |
Ipreni seprreyaep daraapaamacsi (135)
Koanaubanbi 3eprreynep Garaapaamach! MenwikTi kapakat 1300000 1500000
HuHoBaumsabik xkoda
I31eny (Tayekenik) %o6a (FbLIbIM KOPbI) OTanabik rpaTTap

OTtauabik rpaHT

MewmiekeTapanbik HbicaHaibl GaFaapiaMa
Xasibikapaiblk Oaraapaama
MUHHCTPAIKTIH TanceipMacs!

bluraab

YilbIMMEH 1apT jKacay [ Tacranm
OHipaik 6arnapaama dckaliap | ‘

L i 1

| Foibim Kopb

i
| Xanbikapaibik rpaHTTap, Kopaap |

Kymbic Typi

Ipreai FbUIBIMH-3€PTTEY JKYMbIChI

Kon1an6ab! FbLILIMH-3€PTTEY KYMbIChI
Taipubeni-KOHCTPYKTOPIBIK, K00a1ay-KOHCTPYKTOP:bIK
KoGanay-TeXHOIOT UsIbIK

barapaamanbif W pbi

| HHHLIHATHBHbIH NPOEKT

LllenGepinne xymbic OpbiHIANATHIH GaFapIama TanchipMaChIHbIH WHOPbI

Herisri yiibim Typasnbl manivierrep

~ Kana DIEKTPOH IBIK MEKEH-Kalbl Tenedon
| Taaasikoprau | rektor@zhgu.edu.kz.vuz@zhgu.edukz | 22-00-20. 22-00-91 |
MUHHCTPAIKTIH (Be1OMCTBOHBIH) KbICKAPTHLIFAH aTaybl
[ =t

KepceTizieTiH KbI3METTi anyLibiHbIH TOIbIK aTaYbl
Hekommepueckoe akunoneproe o6utectso "JKetbicyckuii yHusepeuteT nmenn Mibsica JKaneyryposa"

KepceTiieTiH KbI3METTi anymbIHbIH KbICKAPTBUIFAH aTaybl | HAO JKY mv.H.JKanevry posa
| ¥

KepceTineTin KbI3METTi anyuibIHbIH MeKeH-3Kkalibl (MHAEKC, pecry0/nKka, 06.blc, Kaja. Kelue, yii)
40009. Kasaxcran, Anmatitckas 0., Tanasikopras, r. Tanasikopras, yanua U.Kancyryposa, 187A |
Koca opbiHaay bt yiibiM

[
Tancwipbic Gepyui
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JKyMBbICTBIH aTaybl
TIR (Training in Robotics) -poGOTOTEXHUKAHbI OKBITYFA apHATFAH MOOHIBII KOCHIMILIACHI.,

.

- Qu3ika, HHPOPMATHKA JKaHE T. 0. CHAKTbI NAHAEPAI OKBITY Kypabl peTinIe poOOTOTEXHUKAHBI KOJIAAHY diCTeMeCiHiH
KeiiGip acriexTinepin a3ipney.; - poGOTOTeXHHKAHBI MOHAPAIbIK MAH peTiHze nailianaHy IblH Keke MOLyIbAepiH a3ipiey: -
$usika xoHe nkdopmaruka cabakrapbinia Giim Gepy podoTotexHukacsl men TIR KOJIZIaHY IbIH YChIHbLIFAH 1iCTEMECIHIH
HATIKeINITIH pacTay yuliH SKCIEPUMEHTTIK KYMBIC JKYPri3y KaHe T.6.: - Kbl3MeT HATHIKe/EepiH kapusnay: - TIR Konnany
apKbLIbL OKBITY WbIIAPABIH GiTiKTiNiriH apTThIpy: - Web Site-TIR Kypy; - aepdec poBOTOTEXHUKAIBIK Gitim Oepy.

KyTineTin Harvxenep

0123PKH0085
Teri.arel.okecinin aTe! | Fruibivu aopeskeci. Kosbr Mop optbi
FBUIBIMU ATaf bl
YiibIMibIH GacIbiChl baiivbipsaes Kyar Mapary.ist Jloktop reorpaduueckix
backapwma Teparacei - nayk. [Ipogeccop
Pekrop |
KYMBICTBIH KETeKLIICE AvenGex Mypar Ayenbeky sl HET. HET |
OOK uHzaekci ['eonkop wudpsl Kyni

& | ‘ | [ 06032023 |

TakbipbinThiK aiinapaap Kol

14.00.00

Tyiinai cesnep

binim Gepy poGortotexuukacsl

bIHTBIMAKTACThIK

HC1ar OIMKATBIK npouece

OHJaitH cabakrap

CXCMOTEXHHKA

PAIHODICMEHTTED

Arduino IDE

OHJIANH CHMY.ISITOpaIap

o
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