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OKYHWBIJIAPABIH )KEKE TYJIFAJIBIK JAF IBICBIH KAJIBIIITACTBIPY
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E.boxemos amvinoasel Kapazanowl ynusepcumemi, Kapasanowt K., Kazaxcman

Annatna. Maxkanama MaTeMaTnka cabakTapbiHIa cabaKTaH THIC KYMBICTApAbl YHBIMIACTHIPY
apKbUIbl OKYIIBUIAP/BIH JKEKE MaFAbLIapbIH KAJIBINTACTHIPY KapacThIPhUIAIbl. ABTOP MaTeMaTHKAJIBIK
y#ipMmeniepre, KOHKypCTapFa >KOHE KOOaJbIK )KYMBICTapFa KAaThICy CHUSIKTHI KOCHIMINA OENCeHIUTIKTIH
CBIHM OIylay, KapbIM-KaThlHAC JKOHE aHAJIMTHKAJBIK KaOlIeTTep[i Koca aifaHjia, HETi3ri JKeKe
KacHeTTep/li AaMbITy YIIiH MaHBI3JBUIBIFBIH aTam KepceTeli. 3epTTey KOpCeTKeHAEH, cabaKTaH THIC
YKYMBICTap OKY MOTHBAIIUSACHI MEH OEJICeH IUIITIH apTThIpyFa KOMEKTece i, OYIJI OKy MPOIECiH HOTIKEM
KOHE KBI3BIKTBI eTe/li. Makaia COHBIMEH KaTap 3epTTEYLIIiK CHIATTaFbl TalChIpMallap MEH TOMNTHIK
’KoOaynap TONTHIK KYMBIC JaFIbUIAPBIH, OKYIIBUIAPIBIH MAKCATTBUIBIFBI MEH TOYEJCI3IIriH JaMbITyFa
KaJall KOMEKTECeTiHIH Tajiaiiiel. ABTOp MaTeMaTHWKara JeTeH KbI3BIFYIIBUIBIKTBI apTTHIPYFa JKOHE
TYpakThl OKYy MOTHBAIMACHIH KAIBINTACTHIPYFa OaFbITTANFaH OSAIiCTEPiH MbICATAPbIH KeNTipesi,
COHBIMEH KaTap cabaKTaH THIC KYMBICTAp/AbIH aKaJeMHSJIBIK HOTWIKENEPIi KakcapTyFa Kajlai bIKma
eTeTiHiH cunarTaidbl. KOphITEIHABIIAN Kele, CHIHBINTAH THIC KYMbICTap/bl MaTeMaTHKa cabaKTapblHa
OIpIKTIPY OKYIIBUIAPIBIH dKaH-KAKThI JaMYbI YIIIIH MaHbI3/Ibl, OUTKEHI OYJI TEK MaTeMaTHKAJIbIK OUTIM/I1
FaHa eMec, COHBIMEH Oipre oJapAblH CHIHH OWJIay, IIBIFAPMAIIBUIBIK, KapbIM-KaThIHAC JKacay »oHE
BIHTBIMAKTACTHIKTA )KYMBIC iCTEH OLTy CHUSKTHI J)KE€KE KACHETTEPiH IaMbITa OTBIPHIN TaOBICTHI OOIAIIIAFhI
YIIH KOKETT1 )KeKe KACHEeTTep Il KaJIbITaCTRIpyFa KOMEKTECe/Ii.

Tipexk ce3aep: JKeke nmarmpuiap, cabakTaH THIC XYMBICTAp, MaTeMaTHWKa, CBIHU OWIAy, OKY
MOTHBAIHSCHI.

Kipicne. Kazipri OiniM Oepy OKyLIbUIapAbIH >KaH-)KaKThl JaMybIHA KOHE Kaziprijei
FBUIBIM MEH TEXHHMKAa KaphIlITall JaMblFaH 3aMaH/Ja YakbpIT TajaOblHA 1J€cill OTHIpyFa
OarpITTanFaH. bimim Gepy kyleci MEKTen OKYIIbUIAPbIHBIH KOFamJa TaObICThI *KYMBIC icTeyi
YIIIH KaXeTTI HETI3r1 KY3bIPEeTTUIKTEpJl >KOHE AepOecTiK, )ayalKeplIUliK, ChIHHM oOilnay,
KOMaHJa/la >KYMbIC ICTel Oily »oHe IIemiM KaObUiaay CHUSKTBI JKEeKe JaFblaap.sl
KaJIBINTACThIpyFa OarbiTTaiFaH. COHFBI KBULAAPBI  OPTYpJIl ic-opekeTTepnai Oumim  Oepy
npoiiecine OipikTipyre kebipek KeHT 0eiHal, Oy OKyIIbIIapFa JIOCTYPJIl OKBITY LIEHOEepiHe
FaHa eMec, COHBIMEH KaTap ca0aKTaH THIC KYMBICTAp apKbUIBI JIa OCHI JaFIbIIapAbI TaMBITyFa
KeMekTecell. MaremaTHka CHSKTBI TOHJAEp cabakTapblHIa cabaKTaH ThIC ic-IIapaiapiabl
YUBIMIACTBIPY apKbUIbI KEKE Jar[blIap/bl KaJbIITACTBIPY MIHJAETI €peKlie ©3€KTI OOJIbIN
OTBIp.

OKymIsIapAblH ~ CHIHBINTAH THIC JKYMBICHI apKbUIBl  IEJaroOTHKANBIK —IIapTTaphl
aHBIKTAJIFaH, OKYLIBUIAPABIH MaTeMaTHKa II9HI, COHBIH IIIHJEr1T TeOMEeTpHs calachlHIa
TaHBIMJIBUIBIK OUTIKTEPIH KaJBINITACTHIPY MaKCaThIHIA TYPJI TallChlpMaliap KapacThIPhUIFaH.
KapacTteipbutran TarncblpManapisl OKyIIbUIapFa *Hi cabak OapbIChIHAA KOJAAHBIN OTHIPATHIH
0oJica, MoH OOWBIHIIA TAKBIPBIITAP IBIH KABIHIIBLIIBIKTAPHI KOUBLIATHIH €11 [1].

MaremaTtnka ca0akrapblHIa ca0akTaH TBIC >KYMBICTapAbl YHBIMIACTHIPY apKbUIBI
OKYIIBUIAPJIBIH JKEKe JaFAbUIapbhlH KaJbIITACTBIPYFa apHAJIFaH MaKaJaHbIH ©3€KTiIiri
OKYIIBUIAPJIBIH JKaH-KAaKThl JaMyblHa OarbITTaidFraH OuriM Oepy KyieciHe KOWBLIAThIH
3amMaHayd Tajanrtapra O0aiaHbICThL. BYTIHT1 TaHIa MEKTEN TeK aKaIeMUsIIBIK O1iM Oepin KaHa
KONMaii1bl, COHBIMEH KaTap OKYyLIbLJIapfa KOFaMHBIH OeliceH]li, OacTaMalllblil JKOHE >KayarThl
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My1ienepi 00ryFa KOMEKTECEeTIH KEKe KaCHeTTeP/Il KaJbIMTacThipyFa ThIpbicanbl. COHIBIKTaH
KEKe JaFIbUIapAbl OKY IpoIeciHe OipiKTipy Kasipri meJarorukaHblH aXbIpamMac 0eiri 0ok
TaObLIaAbl, ajJ MaTeMaThKa cabakTapblHAa cabakTaH TbhIC JKYMBICTApAbl YHBIMIACTBIPY
OJIapJIbIH JJaMybIHA epeKIle MYMKIHIIK Oepei.

MaremMaTka Heri3ri ToHAEpAiH Oipi 0ona OTBIPHIN, JIOTHKAIBIK OiJIay MEH
AQHATMTHUKANBIK KaOUMeTTepaiH MJaMyblHa BIKIANT €T KaHa KONMaWJbl, COHBIMEH Karap
TaOaHIBUIBIK, KYPAEJl MoceleNepi WISy >KOHE IMIenIiM KaObuimay KaOilneTi CHSKTBI JKEeKe
KAacHeTTepli KaJbITacTblpyra KemekTeceli. CabakraH TBIC KYMBICTApIbIH 3JIEMEHTTEPIH
KaMTHUTBIH MaTeMaTUKa cabakTapsl O171iM Oepy MpolieciHe OKYIIbUIAPBIH JKEKEe KAJIBITITACybIHA
OH 9cep CTETiH CTaHAApPTTHhI EMEC OKBITY MIICTEPIH €Hrizyre MyMKiHik Oepeni. XKobambIk ic-
miapanap, MaTeMaTHKalbIK YHipMmelepre, OJIMMIIMAJalapra KaTbiCy, CTaHIapTThl eMec
€cernTep/i ey CUAKTHI TYJIFara OarbITTalIFaH dIiCTep MEH TIXKipuOenep/i Kocy IMOHTe JIeTeH
KbI3BIFYIIBUIBIKTBI ~ apTThIpyFa FaHa €MeC, COHbIMEH KaTap ©31H-e31 YIBIMIacThIpy,
BIHTBIMAKTACTBIK, ©31HE JIETeH CEHIMIUNK JKOHE KOMaHJIaga J>KYMBIC ICTey KaOuIeTTepiH
KaJIBIITaCThIPAIbI.

Conpaii-ak, TUPPIBIK TEXHOJOTHsIIAD MeH kahaHTaHyIBIH KapKBIHIBI JIaMYbI
KarJaiiblHIa ajblHFAaH MaTeMaTUKaJblK OUTIMAI MpakTUKaga KoJJaHa OuUly >KOHE OHBI
MoHapaJIbIK JkoOanapna KojijaaHa Oily MaHBI3ABI acleKT 0ol TalObuiazbl. MaTeMaTHKaIbIK
oimim Oepy meHOepiHae cabakTaH ThIC Iic-IIapalapAbl YUBIMAACTBIPY MpPaKTHKAJIBIK-
OarmapiaHfaH MIiHAETTEpPAl, KpPOCC-TOPTINTIK Ko0amapapl KOCyFa MYMKIHIIK Oepemi, Oy
OKYIIBLIAPBIH OH-OPICIH KEHEHTeAl >KOHE oNlaplbl HAKThl OMIpIIK >Karnaiiapibl LIEmryre
nalbiHIaiapl. MyHAald Tocuinep IIBIFapMalIbUIBIK KaOijeTTepiH, Oiiay HKEeMAUIri MeH
TOYEJNCI3MIITiH JaMbITyFa BIKIAI e€Teli, Oy1 aKkmapaT oHail KoJ »KeTiMAl OosiFaH kardaiiia eTe
MaHBI3/1bl )KOHE OHBI THIMJII KOJJIaHY JKOHE Talljay MYMKIHIIT1 aJIbIHFBI KaTapFa IIbIFaIbl.

Matemaruka cabakTapeiHa cabakTaH ThIC ic-IIapajap apKbUIbl KEKe JaFIbLIapabl
KAJIBIIITACTRIPY ©31H-631 JaMBITy MEH OuriM Oepy ocyiHe MOTHBAIUSHBI TOpOHENey
TYpFBICBIHAH ©3eKTi. JKacecmipiMAik mIaKk-Oyil KYHIBUIBIKTAp MeEH OachIMABIKTapIbIH
KaJbIIITacy Ke3€Hl, OHJa OKYLIbLIap ©3JepiHIH KaOlIeTTepl MeH MakcaTTapbl Typajbl
uaesapapl KaiblnTacTeipaabl. CabakTaH ThIC MaTeMaTHKaJbIK cabakTrap MeEH YyilipMmenep,
OJIMMITHAIAIIBIK, KO3FAJIBIC JKOHE TYPJIi KOHKYPCTap OKYIIbLIAPFa 63 KYMBICHIHBIH HOTHIKEIEPiH
Kepyre, 63 KYLITEpiHE CEHyTe, ©31H-031 TopOHelney JKoHe KeKe KayalKepUIUlK JaFAbUlapblH
JaMbITyFa MYMKIHIIK Oepeni. Hotmxecinae okyubliap e3iHe ceHiMIl Oona OacTaiiibl, Makcat
KOI0 JKOHE CTpPATervsUIbIK Oillay JaFAbUIapblH JaMbITalbl, Oysl Oonamak KociOum KoHe
QJIEYMETTIK OpTa/ia CoTTI OeHiMAeNy /IIH HEer131H Kypanbl.

CoHbIMEH Karap, OKY yzAepiciHe cabakTaH ThIC *KYMBICTap/bl €HTI3y MEMJIEKETTIiK
JIeHreiie MeaarorTapAbly aniblHA KOWBUIFAH MaHBI3[bl MIHAET €KEHIH aTal OTKEH >KOH.
bananapabiy keke TopOMecl MEH QJIeyMETTIK JaMYbIHbIH MaHbI3JbUIBIFEl YITTHIK OLTiM Oepy
CTaHIAPTTApbIHAA Ja, OKYIIbUIApAbIH  (YHKIMOHANABIK  CAayaTTBUIBIFBI ~MEH  JKEKe
KY3BIPETTLIITIH Oaranayra OarbiTTasiFad PISA cHSKTBI XanmsIKapaliblK OarmapiamMaiap/a aa atai
otineni. KapbiM-KaThlHAC AaFAbLIaphbl, CHIHM TYPFBIIAH Oilay >KOHE MpoOieManapbl MIeMry
TaFapuUIapbl CHSIKTBI JKEKE JaFAbUIapIbl KaJBINTACTHIPY OachiM OaFbITKa aifHajIalbl, ai
MaTeMaTHKa JIOTUKa MEH TajlayFa HETi3/IelreH MoH PETiH/Ie OChl MaKcaTTapFa JKEeTYAiH THIMII
Kypasibl OOJIbIT TaObLTA IbI.

3epTTeyliH ©3eKTUIIrl MaTeMaTuKagarsl OuUTiM Oepy HpolleciHe TyJFara OarbITTallFaH
ToCUTl  OIpIKTIpY KaXETTUITiHAE JKaTtblp. MaremaTuka cabakTapblHaa cabakTaH ThIC
KYMBICTapbl YHBIMIACTHIPY OKY MPOIECIH KEHEUTIN KaHa KOWMal b, COHBIMEH KaTap Kazipri
oneMae OeHimzenyre, Toyelci3 IIenIiM KaObulayra, OKYFa JKOHE JKallbl eMipre
KayalnKeplIIIKIIeH Kapayra KaOlIeTTi TYJIFaHbl KaJbIITACTBHIPY YIIIH MaTeMaTHKAJIbIK OiiM
Oepy areyeTiH naiianaHyra MyMKIHJIIK Oepeil.



MaremaTrka I9CTYpJli TYpJe OKYIIbUIApAaH aHAIUTHKAIBIK OWJIay MEH 3CHIHHIH
KOFaphl JIOPEKECIH Tajan eTeTiH KaTaH >KOHEe JEepEeKCi3 MOH peTiHae KaObuinaHalel. Amaiina,
MaTeMaTHKAIBIK JTaFIbUIapabl JAMBITYMEH KaTap, OKYIIbUIApFa dpTYPIi JKarmaiiapaa THIM
KYMBIC iCTEyTe, CTAHJAPTTHl EMEC eCenTep/li MENyre XoHe OacKaTapMeH e3apa dpPEeKeTTecyre
MYMKIHIIK OEpeTiH KeKe KaCUETTEP Il 1aMbITy MaHbI3bl. MaTeMaTuka cabarbIHAaFbl cabaKTaH
TBIC JKYMBICTap OYJ1 JdarapUIapAbl AaMbITyFa Oipereid MyMKiHAIKTEep Oepeni, eWTKeHI o
JOCTYpAil cabak meHOepiMEeH MISKTEIIMEH/Il dKoHe OKYIIbUIapFa )o0ajapMeH JKYMBIC iCTeyTe,
KOHKYpCTapFa, OJIMMIINAaapFa KaTbICyFa, 3epTTey TaIllChIpMaJapblH OpPBIHAAYFa JKOHE HAKTHI
eMipre KaTbICThI MOCEIIeNIep Il MenTyre MyMKIHAIK 0epeni [2].

MaremaTrka cabakTapbslHAa cabaKTaH THIC HKYMBICTAPbl YHBIMIACTHIPY apPKBLIbI JKEKE
JAFIbUIapbl  KAJBIITACTBHIPY OidiM Oepy MpOIECiHIH MaHBI3IbI JJIEMEHTIHE aifHaIabl.
Cabakran ThIC cabakTap ananiblK, ©3iH-631 TopOmesney, OacTaMallbUIBIK, KapbIM-KaThIHAC
JaFapuIapbl, COHJIAW-aK CHIHM TYPFBIIAH OWJay CHUSKThI KACHETTEPJi NaMBITYABIH KyaTThl
Kypauiel 0oJia anajasl. MyHal ic-mapanapra OeJICeH I KaThICaThIH OKYIIbIIAp ©3epiHe CeHIMII
Oona OacTaiipl oHE KOMaHJaJa >XYMBIC icTey KaOUIeTiH ambITaibl, OyJl ©3 Ke3eriHue
OJIApJIbIH QJICYMETTIK OeHiMelryiHe jkoHe OoJamak KociOn KhI3METiHE JaibIHIATybIHA BIKITAI
erenl.

MaremaTukagarsl Ca0akTaH THIC YKYMBICTApIbl YHBIMIACTBIPY TEK MAaTEMAaTHUKAIBIK
OUTIMHIH JTaMybIH FaHa €MeC, COHBIMEH KaTap OKYIIBIHBIH JKEKEe OaChlH KaJbIITACTHIPY/IbI
KaMTaMachl3 €TEeTiH Oenriiai Oip TOCUIMI KaXKeT eTeTIHMIriH aram oTkeH koH. CabakTaH ThIC
cabaKkTap OKYIIbLUIAPIbl MPOLIECKE OCICEH I TapTyFa, OJapAbIH MOHIe JICTEH KbI3bIFYIIBUIBIFbIH
OSITYFa JKOHE IIBIFAPMAIIBUIBIK OIMIAYAbl JaMBITYFa OaFbITTAIYBl MaHBI3ABL. bysl Tocin
MaTeMaTHUKAIBIK MAaTEpUANIbl JKaKChl WIepyre FaHa €MeC, COHBIMEH Karap OKYIIbLIap
MaTeMaTHKa/Ja FaHa eMec, oMipAiH Oacka camajapelHIa Ja KOJJaHa alaThlH JKEKe
KAaCHUETTEpP/IiH KEH CIIEKTPiH JaMbITYFa bIKIAT ETEIi.

MaremaTtnka  cabaKTapblHAAaFbl  ca0akTaH  THIC  KYMBICTAD  MaTEMaTHKAJIbIK
oNMMIUaaNapra, KOHKypCTapFa, FhUIBIMHU KoOanapra KaThICy, COHJAaii-aK JOTHUKAIBIK KOHE
CBIHU OHMJIAy/bl JaMbBITyFa OaFbITTAIFAH CTAHIAPTTHI €MeC TalChIpMasap/bl OPBIHIAY CHUSKTHI
OpTYpAi JKYMBIC TYpJiepiH KaMTUAbL. MpbICaNbl, MaTeMaTHUKaJblK KOHKYpPCTapFa KAaTbICy
OKYIIIbUTapFa MIBIFApMAaIIbUIBIK KO3Kapac MeH OUTIMII JKaHa KaFaaiyapra OeriMaey KaOineTiH
Ka)KeT eTeTiH Macenenep/i menryai yipenyre koMekreceni [3]. 3epTrey KbI3MeTi OKYyIIbLIapFa
HaKTbhl MceJIesiep/ll TajllayFa KoHe CTaHAApTThl eMec MIeHIMAep/l 131eyre MyMKIHJIIK Oepent,
OyJ1 oNap/IbIH TOYeNCi3 oiay JKoHe KYpJieni Macenenepii menry KabiIeTiH JaMbITa bl

Marematuka cabakTapbelHa caOaKTaH ThIC KYMBICTApAbl COTTI YUBIMIACTHIPY YIIIH
OKYIIBIIAPJBIH KEKE EPEeKIICTIKTepiH ecKepy KakeT. Op OKYIIbIHBIH ©O31HIIK JalbIHIBIK
JeHreil, KbI3BIFYIIBUIBIKTAphl MEH Kamaybl Oap [1], Oyn cabakraH ThIC ic-mIapaiapibl
YIBIMIACTBIpYIa KEKEe KO3KapacThl KaKeT ereni. MyfamiM cabaKTaH TBIC KYMBICTAp/IbIH
MYMKIH/ITIHIIIE THIMI1 OONyBI )KOHE op OKYILIBIHBIH KEKE JaFAbUIapblH JaMbITyFa BIKMAN €Tyl
YIIIIH OCBI €PEKIICTIKTEP/Il €CKEPYl KePeK.

3epTTey IKYMBICHIHBIH HOTIDKEIEpPIH MaTeMaTUKara KbI3BIFYIIBIIBIK TaHBITKAH,
OKYIIIBUIAPFa, CHIHBINTAH THIC OHE YHIpMe >XYMBICTAapbIHIA KOJJaHyFa Oomansl. 3epTrey
TaKbIPBIOBI «AJITBIH KMMay TapuXblHA Kapai oWbIcca, O Typajbl ©31HIH LIBIFY TApUXbl €XKENT1
YFBIM 00JICa, COHIIATIBIKTHI OJ Typaibl aiiTa Oepyre 6omamsl [4].

ConbIMeH Katap, cabakTaH ThIC XKYMBICTap/bl JKaJIbl O11iM Oepy Mpolecine OipiKTipy
MaHbI3IBL. O IOCTYpiri cabakTapIbl TOJNBIKTHIPHINT KaHa KOWMal, HAKTHI MakcaTka ue OOyhI
KepeK: TeK MaTeMaTUKAIIBIK OLTIMJII FaHa eMec, COHBIMEH KaTap KeKe KacHeTTep/Ii JaMbITy [5].
Mpicanbl, MaTeMaTuka cabakTapbiHaarbl JKoOanbIK KyMBIC OKYIIbLIApFa aliFaH OUTIMJIIEPiHIH
MPAKTUKAIBIK MaHBI3IbUIBIFBIH TYCIHYTE KOHE OoJalrakTa maiganbl OONaThIH JaFIbLIap.IbI
JaMBITyFa KOMEKTECETIH HaKThl Macelieep/l menryre OarbITTalybl MyMKIH.



CoHFBl XKbUIAAPBI MEAArOTMKafa cabaKTaH ThIC JKYMBICTAp apKbUIbl OKYIIBUIAPJIBIH
KEKe JaF/bUIapbIH JaMBITyFa OaFbITTAIFaH OPTYPJI QMICTep MEH Tocinaep OenceHai Typle
o3ipienyne. byran OeyceH1i OKbITY 9icTepi, 3aMaHayd TEXHOJOTHUIAPbI KOJIIaHy, Kobaay
omicTeMeci koHe 0acka Ja KemTereH Tocuiiaep Kipemi. Mpicanbl, MaTEMATHKAIBIK ONBIHIAD,
Pennix TamceipManap, Mufa malypll >KOHE OacKa WHTEPAKTHUBTI OJICTEp OKYIIbLIApFa
MaTEeMaTHKANIBIK JaFAbUIap/bl JaMbITyFa FaHa eMeC, COHBIMEH KaTap HEri3ri jkeKke KacueTTepai
KaJIBIITACTRIPYFa MYMKIHIIK Oepemi. byn omicTepiH OKyIIBLIApbIH JKac €peKIIeTiKTepiHe
KOHE JKEKe epeKIenikTepine Oeiimaenyl MaHbI3IBL, Oy ONapblH KEKe JaFAbUIapbIH
OapbIHIIA THIMJI JaMBITYFa MYMKIiHIIK Oepeni [6].

MaHb3ABl acTIEKTIIEPIiH Oipi-TOyeNCI3MiK MeH ©31H-631 PeTTey JaFAbUIAPbIH JIaMBITY.
CabakTaH ThIC KYMbICTapFa KaTbICAaThIH OKYIIBUIAP 63 JKYMBICTApbIH ©3 O€TiHIlEe *)ocnapian
Olmyi, MakcaT KOWBII, OJlapFa KOJ JKeTKi3e Oinyi kepek. by onmapaan e3nepiH yibIMaacTeIpa
OuTymi, memiM KaObLIAayabl JKOHE OeNTiCi3/IiK >KaFJalbIHAa OpeKeT eTyal Tanam eTtemi. by
JaFapuIap TeK TaOBICTHI OKY YIIiH FaHAa €Mec, COHBIMEH Karap Ooamrak Kkocion Omip yuriH ae
eTe MaHbI3/bl. COHBIMEH KaTap, *OOaJblK ic-lIapanapra »oHE MaTeMaTHUKaJblK Oalikaynapra
KaThICy OKYIIBUIAPFA ©3 iC-9peKeTTepl YIIIH KayanKepIIUTiKTI JaMbITyFa, YXKBIMIA >KYMBIC
icTeyre >koHe OacKalapMeH TUIMII KapbIM-KaThIHAC )KacayFa KOMEKTece/Il.

Ocpinaiiia, mMaTtemaTuka caOakKTapbplHIa cabaKTaH ThIC JKYMbBICTapbl YHBIMAACTBIPY
OKYIIBUIAP/IBIH JKEKE JaF/bUIapbIH KaJbIITACTHIPY YIUIH YJIKEH MaHbI3fa ue. by narapuiapel
COTTI JAMBITY JOCTYPIi OKBITY OMICTEPiH 1€, OKYIIbLIAPIbIH MPOIecKe OeJCeH Il KaThICybIHA
BIKMAJl €TEeTIH jkaHa (opMayap[bl J1a KAMTUTBIH KELIeHJl TOCUI jKarJalblHAAa FaHAa MYMKIH
0O0JIaTBIHBIH TYCIHY MaHbI3/Ibl. CabaKTaH ThIC cabaKTap TEK MaTEeMAaTUKAJBIK OLTIMII FaHA eMec,
COHBIMEH KaTap OKYIIbLIapFa Ka3ipri KOFaMra CoTTi Oeilimaenyre xoHe olapibl KociOu emipre
NaibIHIayFa KOMEKTECETIH KEeKe KaCUETTePIIH KEH CIICKTPIH JaMbITyFa OaFbITTaTybl KEPEK.

by 3eprTeyain MakcaTbl-cabakTaH ThIC KYMBICTBIH OKYIIBUIAP/IBbIH JKEKE Jaf/AbUIapbIH
JTAMBITYFa 9CEpiH Tajiay *KoHE KOWBUIFaH MaKcaTTapra KOJ KETKi3yre bIKIall €TeTiH OChIH/AM
KBI3METTI YHBIMIACTBIPYABIH SpTYpIIi popManapsl MeH dicTepiH KapacTeIpy [7].

3eprrey opicrepi. Maremaruka caOakrapplHOa ca0akTaH ThIC JKYMBICTap/bl
YHBIMAACTBIPY apKbUIbl OKYIIBUIAPBIH JKEKE JaF/bUIapbIH KaJbIITACTBIPY MPOLECIH 3epTTey
YIIIH QPTYpJl 3epTTey OAICTepl KOJNJIAHBUIABL, OyJl >KaH-KAaKThl JKOHE TEPEH Tajiayibl
KaMTaMachl3 eTyre MyMKiHIIK O6epai. Ockl omicTepAiH KoMeriMeH KOJAAHBICTAFbl TOCLIAEpPIi
3epTTen KaHa KoWMail, KEeMUIUNKTepJl aHbIKTayFa, COHJai-ak OulM Oepy mpoleciH
KAKCApTYAbIH THUIMIL CTpaTeTHsUIapblH YChIHYFAa MYMKIHAIK TYyIbl. Op OIICTI TOJBIFBIPAK
KapacThIPANBIK:

1. TeopusuibIK 1epeKkke3aep MeH de0ueTTepai Tanaay

3epTTeyiH OipiHIII Ke3eHIHIe cabaKTaH ThIC AKYMBICTapFa, MaTeMaTUKAIBIK O11iM Oepy
KOHTEKCTIHET1 KeKe JaFblIap/bl JaMbITy 9/licTepiHe, COHAai-aK cabaKTaH ThIC )KYMbICTap/Ibl
Kanmnbl OuUTiM Oepy mporeciHe OipiKTipy MYMKIHIIKTEpiHE apHaJFaH FbUIBIMU oe0HeTTepre
MYKHST Taljay Kyprizinmi. TeopusuiblK MaTtepuaiaap/bl 3€pTTey OJaH 9pi IKCIECPUMEHTTED
MEH 3epTTeyJepAiH HETi3iH Kalaabl. byl KoJJaHbICTaFbl TOCUIAEPAl TajljayFa, TEOpUsIarbl
OJIKBUIBIKTAp/Ibl aHBIKTayFa >KOHE OJIaH 9pl 3epTTeyIIH MYMKIH OaFbITTapblH aHBIKTayFa
MYMKIHiK Oepai. Kymbic 6apbIChIHIa OKY MpolleciHe cabaKTaH THIC ic-IIapaiapibl eHTi3yAiH
OpPTYPJII TACIIIEpi, OJApABIH OKYIIBIHBIH JXeKe OAachIHBIH JaMyblHa KOHE OHBIH TaHBIMIIBIK
KOHE TPAKTUKAIBIK JaF[blJIapblH JaMBITyFa 9cepi, COHAal-aK cabakTaH ThIC >KYMBICTHI
YUBIMIIACTBIPY MEH OTKI3yIer1 MyFaJlIMHIH POJI1 KapacThIPbUIbL.

2. baxpuiay

3epTTeydiH Herisri OemikTepiHiH Oipi opTypil OKY OpBIHIAApblHIAa MaTeMaTHhKa
cabakTapbIHJa cabaKTaH ThIC )KYMBICTAp/Ibl YUBIMIACTBIPY MEH OTKi3y/i Oakpuiay Oonabl. by
cabaKTaH TbHIC KYMBICTHl YHBIMIACTBIPY VIIIH KOJJAQHBUIATBIH 9pTYpiai ¢opMmanap MeH
ozicTepre calbICThIpMalbl TalAay »kacayFa MYMKIHIIK Oepni. OKyIIbUIapAblH OCBIHAAN ic-



iapajapra KaTbhICy JOpEekKeCiHE >KOHE OJIapJblH CTaHAAapTThl €MeC OKY >KaFJaaiiapbIHAAFbl
OencenaUTiriH OakpUTayFa epeKiie Ha3ap ayaapblUiibl. bakpiay OKyIIBUIAPABIH MOTHUBAIUSICHI,
OJIapJIbIH  OKBITYIIBUIAPMEH  JKOHE  CBHIHBINTACTAPbIMEH  KapbIM-KaTbIHACHI,  JOCTYpIIi
cabakrapman Oacka >Karmaiiapja >KYMBIC ICTETeH Ke3[e OJapAblH OKY OeJICeHIITiri MeH
KbI3BIFYIIBUIBIKTAPBIHBIH ~ ©3Tepyl CHSAKTBI acleKTuiepai 3epTremi. bakeuiay nmepekrtepi
OKYIIBLIAP/IGIH MiHE3-KYJIKBIHAAFEl JKOHE OJApJbIH OKY IPOIIECIHE JEeTeH KO3KapaChIHIarbl
MaHBI3]IbI ©3TepicTepAl TIpKeyre MyMKIHIIK Oepii, OWJI 0J1aH opi Tajmayra Heri3 OOJbl.

3. Oxymibuiap MEH OKBITYIIIBUIAPFA cayalilHaMa JKYPrizy

CanaplK JKoHE camajblK JEpeKTepal aixy YoIiH cabakTaH ThIC —Iic-Iapajiapabl
YUBIMIIACTBIPYFA JKOHE OTKI3yre KaThbICaThlH OKYIIbIJIAp MEH OKBITYIIbIIap apachIHaa
cayainHama xyprizinaai. CayaniHama cypakTapbl OKYHIBUIApIBIH Ca0aKTaH THIC KYMBICTap/IbIH
OpTYpIIi TypJepiHe KaThICy NEHIeiiHe, OJapIbIH OKBITYIBIH OCBI TYPJIEPIH KaObLIAaybIHA KOHE
Toyencizaik, ayankeplIUTiK, CbIHM OIay, TONTHIK >KYMBIC TaF[blIaphl jkKoHE OacKaiapMeH
KapbIM-KaTBIHAC  CHSIKTBI  JKEKEe KacHeTTepjaeri OaillKairaH  e3repicTepre  KaThICTHI.
CayanmnamManap COHbIMEH KaTap MaTeMaTUKAaJbIK OJMMIIHaaiapra, xkobanapra xoHe Oacka J1a
3epTTey TalChIpMaJIapblHA KATHICY OKYIIBUIAPJBIH JKEKe JaMyblHA Kallaii ocep eTKEHI Typaibl
cypakTapiabl KamThiabl. JKayanTap OKyLIbUIApIbIH OpTYpJl TONTapblHA, COHIAil-aKk cabakTaH
TBIC KYMBICTBIH OpTYpJi (opMamapslHa TOH HETI3Tl TEHIACHUUSUIAPAbI, YITUIEpIi >KoHE
€pEeKILEeTIKTep i aHBIKTaY MaKCaThIH/Ia MYKHSAT OHIEIII )KOHE TaJlJaH/Ibl.

4. bakplnay ®oHE TUATHOCTUKAJIBIK CHIHAKTAP

ChIHBIITAaH THIC KYMBICTap OapbIChIHAA  OKYIIBUIAPABIH JKE€KEe  JIaFAbUIapbiH
KaJBINTACTRIPYABIH THUIMIUIINH Oaranay YmIiH OakpUiay >KOHE IHATHOCTHKAIIBIK TECTTEp
OTKIi31nal. bysl chlHaKTap OKYLIBUIAPIBIH CBIHU TYPFbIIAH OWJIay, TOMNTA KYMBIC iCTEY, 631H-031
pertey koHe Toyenci3mik MaFrapuIaphl CHSIKTBI HETI3TI JaFAbUIAPBIHBIH JaMy JEHTCHiH
aHbIKTayFa OaFpITTa]IFaH TalchlpManapAbl KaMThIIbL. TecTTep eki Ke3eHIe oTKi3ai: cabakran
TBIC KYMBICTap OacTayFaHfa JICHiH KOHE Op OKY JKBUIBIHBIH COHBIHAA. OCHI CHIHAKTap.IbIH
HOTH)KENIEPIH CallbICTBIPY OKYIIBUIAPIBIH JKeKe AaFAbUIapbIHBIH JaMy JEHTeHiHIH e3repy
JUHAMHMKAchlH OakpliayFa, TaObICTBI TXKipuOenepal >kKoHE cabakTaH ThIC JKYMBICTap.Ibl
YUBIMIACTBIPYIAFbl BIKTUMAJ KEMIIUTIKTePAl aHbIKTayFa MYMKIH/IK Oepi.

5. DKCHEpUMEHTTIK dJIIC

DKCTIEepUMEHTTIK 3epTTey asChiHAAa OKYIIBUIAPABIH €Ki TOOBI KYPBUIABL: OaKplIay jKoHE
IKCIIEPUMEHTTIK. DKCIIEPUMEHTTIK TON MAaTEMATUKAIBIK  OJMMITHATAIAPFA,  FBUIBIMA
xoOamapra, FBUIBIMH KOH(EpEeHIHUsAIapFa KaTbICy, COHJai-aK aHaTUTHKAIBIK >KOHE CBhIHU
JaFIbUIAP/IBI TaMBITYFa BIKITAJl €TETIH MaMaHIaHIBIPhUIFAH MAaTEMaTHKAIBIK TaIlChIpMaIap/ bl
OpBIHJIAy CHUSKTBI cabaKTaH ThIC KYMBICTAPABIH OpTYpPJl TypiepiHe OelceHIl KaThICTHI.
bakputay ToOBI, KepiciHie, bencenai cabakraH ThIC *KyMBICTapFa apajacnai, 19CTYpii OKbITY
o/licTEepIH YCTaHAbl. DKCHEPUMEHT asKTaJlFaHHAaH KeHlH €Kl TONTBIH HOTHKEIepl opTypdl
KpuTepuiiep OOWBIHIIA CaTbICTRIPBULABI: OKYIIBIIAPAbl BIHTATAHIBIPY, ONAPIBIH KATHICY
JICHT 1, JKeKe JIaFAbUTap bl TAMBITY, aKaJIEMHUSIIBIK KETICTIKTEP, COHBIMEH KaTap OKYyFa JIeTeH
KO3Kapac ’oHe OKY MPOoIIeciHie cabaKkTaH ThIC dKYMBICTBIH POiH KaObUIIay.

6. IlenarorukainblK capanTama Sici

Byn omic cabakraH THIC XYMBICTapJbl YHBIMAACTHIPYABIH CalachklH Oaranay VIIiH,
COHJIali-aK KOJIJIAHBUIATBIH JJIICTEP MEH TEXHOJIOTHSUTAPBIH OKYIIBUIAPIBIH KEeKe JaFablIapbiH
KAJBIITACTBIPY MaKcaTTapblHA COWKECTITIH aHBIKTAay YIIiH KOJAAHBUIABL. [lemarorukanbik
capantama [lemarormka JKoHE  MaTeMAaTHKAaHBI  OKBITY  OJICTEMeCi  CaJlaChIHJIAFbl
capamibUIapAblH  KaThICybIMeH Kyprizimmi. Capanmbuiap KOJNJAHBIIATBIH — 9MICTEP,
TOCUIIEPAl KOHE OJIapJblH OKY IMPOIECIHIH MaKcaTTapblHa COMKECTIriH Oaranajbl, COHIai-aK
cabaKTaH THIC KYMBICTBIH CalachlH >KakKcapTy OoifblHIIA ychIHBICTap Oepai. CapamTamManbik
Oaranay 3epTTey OapbIChIH/Ia KOJJAAHBUIATHIH 9PTYPl SAICTEpAIH KYIITI JK9HE 9JICI3 KaKTapblH
aHBIKTAayFa, COHJIal-aK OJap Ikl KETUIAIPYIIH MYMKIH >KOJIJApPbIH YCHIHYFa MYMKIHJIIK Oep/Ii.
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7. CTaTUCTHUKAJBIK TAJIIAY

ATBIHFaH JEpEKTepHl OHICY JXKOHE Talgay VIIH CTaTHCTUKAIBIK TAIJIay OICTEPiHIH
KelIeHl KoJJaHbUIAbl. byn cayanHama, TecTuley >KOHE SKCIEPHUMEHTTEp apKbUIbl allbIHFaH
JepEeKTepl CaHIBIK OHACYIl 1€, CamalblK Taufayabl Aa KaMmThiabl. CaHIBIK HOTIIKENIEp
OKYIIBUIAPJBIH JKE€KE JaFAbUIapbIH JaMbITYAAFbl 3aHAbUIBIKTapAbl aHBIKTAayFa, COHJai-aK
MaTeMaTHKa cabaKTapbIH/a ©TKI3UIETiH cabaKTaH THIC )KYMBICTAP.IBIH SPTYPIi opMaapbIHbIH
THIMJUTINIH Oaraayra MyMKIHAIK Oepai. CTaTUCTHKAIBIK OHJICY ©3TrepiCTep/aiH TUHAMUKACHIH
OakpuIayFa ’KoHe Ou1iM Oepy mpoleciHae KOChIMIA Ha3ap ayaapyabl )KOHE )KaKCapTyAbl KaXeT
€TETIH acCNeKTUIep/i aHbIKTayFa KOMEKTECTI.

CanaJsblK KoHE CaHJIBIK o/iCTEPi KAMTUTBIH KEIICH I TACUIII KOJAaHy OKYIIbUIAPIbIH
KeKe JaFAbUlapblH KaJbIITACThIPy HPOLECIH >KaH-KaKThl TalJayAbl KamMTaMachl3 €TTi. byi
CEHIMJII HOTHIKEJIepre KOJI JKETKI3il KaHa KOoWMall, COHBIMEH Karap MaTeMaTHKa cabaKTaphIH/Ia
ca0akTaH TbIC >KYMBICTapAbl YHBIMJIACTHIPY/bl KaKcapTy YLIIH HAKThl YCBIHbICTAp Oepyre
MYMKIHJIK Oep/Ii.

Tannayiap MeH HITHiKeJep. bys »KyMmbplcrTa MaTeMaTHKaJaH YH TanchlpMachlH
opeiHaay kesinge 10-11 CBIHBIN OKYIIBUIAPBIHBIH ©31HIIK KYMBICBIH YHBIMAACTBIPYFa
OarbITTaJIFaH JKOFaphl CHIHBIN OKYILIbIJIApbIHA apHAJIFaH 9JICTEMENIK KaMTaMachl3 €Ty JKyHeciH
ozipneiimi3. Byn oxyleniH Herisinme Ilepmbp yITTBIK 3epTrey yHHBEpCHTETiHIH JKorapsl
MaTemMaThka KadeapacelHbIH MeHrepymrici, mpodeccop A.IL.MBaHOBTHIH KETEKIIUIITiIMEH
KacalFraH MaTepuanaap karelp. byn marepmanmapra MeKTeNn MaTeMaTHKACBIHBIH HETi3Ti
TakbIpblTapbiHa OarbiTTaniFa koHe A.Il.MBanoB [9-11] yceinran TecTiney kyiheci OOHbIHIIA
KYPBUIFaH op TYPJl KYPACTUTIKTEr1 TECTTEP KUHAFBI Kipe/Ii.

O3ipieyAiH MakcaTbl-MeKTelN anredpa KypChIHBIH HEri3ri 0eiimMaepiHae OKYyIIbLIapIbIH
OlTiMi MeH JarapUIapbiH Kyheney. OKyJabIKTap/a YCHIHBUIFAH HIEKTEYII OKY CaraTTapbl MEH
CTaHJApTTHl TalChbIpManap KeOiHece KypJlesl >KOHE HIbIFapMallbUIbIK TalChlpManapiabl Koca
alFaHga, TalChIpMaiapAblH OapiblK CIEKTPIH TEpPeH KaMTyFa MYMKIHIIK Oepmeiini, Oy
MaTepUasabl Urepy THIMAUTITIH ToMenaeTeni. COHIABIKTaH, Oy OKY-9[IICTEMENIK Jamy dpTypi
KOHE Kypeli AMIAKTHUKAIBIK Kypangapibl KoijaHyra OarbITTainraH. KemeHHIH oOpTaibIK
3JIeMEHTI 0ec KUBIHIBIK JEHIeHiHEeH TYpaTblH KeIl JIeHTeisl TecT jKyieci Ooubin TaOblIaabl.
Tectrepnin op JeHreil op OKYIIBIHBIH OKYbIHA jK€KEe KO3KapacThl KaMTamMachl3 €TETIH 9p TYpJi
KHUBIHJIBIKTAFbl €CeNTep/i HIeIyre apHaiaFaH. by TanceipManapiblH e10yip 0eiri CTaHIapTThl
MEKTEIl OKYJIBIKTapbIH/1a KOPCETIIMETeH, OYJI OKY KEIIEHIH epeKIle eTe/l.

XKyiieHiH epekiueniri-tTarncelpmMaigapra <okayanTap KiTaObl» HeMece OKYIIbLIap
apachlH/la KEH TapajifaH JalbIH HIemIMIep KocbUIMaiibl. MyHail keMekIii MaTepuanaapbiH
O6onMaybl VIMHUTalMsUIBIK ~ OKBITYZABIH ~@JIbIH  alyFa OaFbITTaliFaH, OHJAA OKYIIbUIAP
TarChIpMalap/blH MOHIH 3epTTeMeii-aK JaifblH JkayanTap/abl KaiTa skazazsl. Kasipri skaraaiina,
KONTETeH OKYIIBUIAP Ta/pKETTepAl KOJNJaHbI, MHTEPHETTEH TallChlpMallapFa OHal jkayar Taba
anaTelH Oosica, MyHAal ToXipuOe OKyHIbUIapAbl ©3 OeTiHIIe Mocenenepal IMIenyre
BIHTAJIAH/BIPATBIH JKYHEH! KYpy KaXeTTUIrH KywedTeni. MoTHBaMsHBI KOJAAY KOHE
WHTepHeTTeH aHBIKTaMalapAbl MaijagaHyabl OojablpMay MakcaTbiHAa aBTopiapra «Ne 10
Jluneity MAY xone «Ne 31 T'umuasusi» MAY oKy OpbIHAApBIHBIH 0a3zachlHIa TYPaKTh
TECTIJICY/l €HTi3y YChIHBULIBL Bys Tecriney myfaiiMzepre >KOFapbl ChIHBII OKYIIBLIAPbIHBIH
TMAWBIHIBIK ICHTeH1H OaKbUTayFa j)KoHe Oaraiayra MYMKIHJIIK Oepei.

Op TYPJi JUAAKTUKAJIIBIK MaTepHalAapMEH TOJITHIPBUIFAH TECTUIEP 9P OKYIIBIHBIH JKEKe
KaOlijeTTepiHe OaillaHbICTHI OKY MpOIIeciH OeliMmieyre OarbITTanFal. bys perre kipy Tecrineyi
10 CBIHBIN OKYIIBUIAPHI YILIH OKY *bUIBIHBIH O0ackiHaa eTki3uiai (Kecre 1). On MiHZeTTI %oHe
KOChIMIIIa OeiMaepre OOJIIHTeH MEKTEN MaTEeMaTHUKACBIHBIH HETI3T1 TaKbIphIITaphl OOWBIHIIIA
30 TancelpManan Typaasl. MinaerTi 6eniM Heri3ri Oi1iM MeH KeliHri cabakTapra JalbIHIBIKThI
TeKcepei, an GpakyIbTaTUBTI 06JIIM KYpJeil MoceleNep i mele alaTblH OKYIIbUIap bl Oerin
KepceTyre MyMKIH/IIK OepeTiH TepeH Oi1iM MeH JaFIbliIapbl aHbIKTayFa OaFbITTalIFaH.
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TectTi opeiamayra 60 munyt Oepineni. baranay kputepumiinepi A.Il.1BaHOB XyieciHiH
CHIHAKTaphIH KOJAAHYIBIH KO KbUIABIK TaKipuOecine Heriznenred. Erep okymsr 11-men a3
TaIChIPMaHBbl LIEIICe, HOTHKE «KaHaraTTaHApJbIKChI3» Jen OaranaHanabl, 12-15 TancelpMaHbl
OpBIHAAY «KAaHAFaTTaHAPJIBIK» JCHreire coiikec kenexi; 16-18 TamcelpMaHbl COTTI OpBIHAAY
«oKakchl» Oara Oepeni, an 19 Hemece olaH Ja Kell TallChIPMaHbl IIELIY «OTE >KaKChIMAEI
Oaranmananel. 30 OannplK IIKanagaH OOCTYpial S5 OannablK mIkajgara Oamnabl aymapy sKyieci
OapiblK 30 TamchIpMaHbl OPbIHJAY/bl KaKET CTIEUTIHIH KOHE TECT KYPbUIbIMBI OKYILBI ajFa
KBUDKBIFAH CalbIH TalCBIPMAHBIH KYPACIUIIriH apTTHIpyFa MYMKIHIIK OepeTiHiH ecKepy
MaHbI3/Ibl.

Kabbuimay Tecriziey HOTHXKeNEpiHe CYHeHE OTBIPBIN, op OKYIIbl YIIiH 0a3ajblK,
TePEHJCTUITCH HEeMece JKETULIIPUINeH JCHreHeri TeCTUIepAi YChIHA OTBIPBIN, KEKE OKBITY
TPaeKTOPHUSACH KanbinTacaabl. Herisri Tectizep 5-9 chHBIITapAaFbl MEKTEI areOpa KypChIHbIH
HETI3r TaKpIpbINTapbl OOWBIHINA OUTIMAI IKyHeneyre OaFbITTaliFaH, HETI31IHEH Oip-eKi
OpeKeTHeH HICHIUIeTIH TanchlpManapabl KamTuabl. EKiHIN neHrein Tectinep memiMHIH €Ki
KE3€HIH KaMTUTBIH HIBIFAPMAIIBUIBIK MAceIeNnepii MEenIyAiH KypAeli SicTepiMeH Oipre Herisri
OumiMai KonmmaHynel Tanman ereni. [IporpeccwBTi TecTiiepre OKYIIBUIAPIbl OJMMITAATAIIBIK
TEXHHUKara >KoHE KeIl JACHIeisi memimre OarbITTanFad KypAesl TarcblpManapra JaibIHAaiThIH
KOIl KOMIIOHEHTTI TarchipMaiap Kipei.

Ocpunaiiina, o3ipJeHreH 9JIC OKYIIbUIAPJbIH MaTeMaTHKAIbIK JalbIHIBIK JEHIeiiH
apTTHIPHIN KaHa KOMMal, COHBIMEH KaTap KOMEKIi MaTepualaapAbl nainananoai, o3 OeTiHmie
ecentepal mieme Oy KaOieTiH KalbIITACThIPYFa, COHAAN-aK OKYJIbl OKYIIBUIAPABIH JKEKe
KaXETTUTIKTepiHe Oeifimueyre MyMKiHaiK Oepesi.

A.Il./IBaHOB 93ipjiereH MaTeMaTHKaJaH TecTUIey Kyhecl MEeKTeN KYpPCBHIHBIH HEri3ri
TaKbIPBINITApPbl  OOWBIHIIA TECT CYpPAKTapbIHBIH IKUBIHTBIFBI APKBUIBI KOFApBl  CHIHBII
OKYIIBLIAPBIHBIH OUTIMIH Tekcepyai KamTuabl. Tect eki Oemikke OeminreH 30 cypakrax
TYpajbl: MIHACTTI JKOHE MIHIETTI eMec. BbyJl Tocil OKYIIBIHBIH MaTeMATHKAIBIK JTaibIH]IBIK
JIeHreii Typajibl KEH TYCIHIK ajyFa J»OHE Herisri ecenTey Jar[blIapblHaH Kypaeni
aHAJIMTUKAJIBIK TallChlpMallapFa JEeHIHT1 KeNTereH TarchlpManapabl KaMTyFa MYMKIHAIK Oepeni
(Kecte 2).

TecTTiH MIHAETTI O6JIrl HETi3ri OUTIM MEH ecenTepil IICNly NaFJbUIapblH TEKCepyre
OarbITTaJIFaH TarchlpMaIap/ bl KaMTHIBL. ByJt cypakTap Keneci TakbIpbITap bl KaMTHIbL:

1. Heri3ri apupMeTHKaibIK SpeKeTTep.

. AnreOpasblK @pHEKTEep/l TYPIACHIIPY.

. @pakuusuiap MeH JOpeKeTECPMEH OPHEKTEP/Il )KSHUIIETY.

. Cp13BIKTHIK skoHe KBaspar TeHneynepai memry.

. TeHci3IKTEep MEH TeHAeyJep KYNHECiHIH Heri3aepi.

. IIponopuusiiap MeH nanbI3ap.

. Jlorapudmiep xoHe oJapAbIlH KacHeTTepi.

. 'eomerpus Herizaepi: aympanmap, keiaemaep, GurypagapabiH KaCHETTEPI.
. [MaifpI31ap MEH Kap>KbUIBIK €CcenTeyepre apHajFaH Tarcelpmanap.

10.  TpuroHomerpust  Heri3zepi: CHHYC, KOCHHYC, TaHI€HC, KapamaibiM
TPUTOHOMETPHUSIIBIK TeHIACYIIEP/l HIenTy.

TectTiH ¢akyapTaTUBTI O6iri TepeH OuTiMI Oap KoHE KypJenl Mocesenepial Ierie
aJllaThlH OKYIIBbUIAPJbl aHbIKTayFa OarbpITTanFaH. byyn Oerimueri TamcelpMaiap MbIHAJIAP.IbI
KAMTYbl MYMKIH:

1. ITapametpiiepi 6ap TeHaeynep.

2. Jlorapudmaix xoHE SKCTIOHSHITUAIBIK TEHEYIIEP.

3. BipHemie 6enrici3 TeHaeyaep KyHeciH menry.

4. bIkTuManabIKTap TEOPUACHI )KOHE KOMOWHATOPHUKA.

5. l'eoMeTpusiaarsl Aosenepre apHaFaH ecenTep, COHbIH IIIiHJIe Teopemanap.

O 00O L b Wi
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6. OHTalIaHaBIPy TarchipMaiapbl (PyHKIUSHBIH MAKCUMYMbl MEH MUHHUMYMBI ).

7. @yHK1us rpaduria Kypy jKoHe Tanjay.

8. Kypneni MoTiHaik ecenTep/i menry/ iy OipHelie Ke3eHepiMeH MIenry.

9. 'eoMeTpUsITBIK €cenTep/ie TPUTOHOMETPHSIIBIK (hopMyaiapabl KOJIIaHy.

10. MaremaTHKanblK TalJaydblH HEri3[epi, MbICaibl, KapamnalbiM (QyHKUIUSIAPIbIH
HIEKTEP1 MEH TYBIHIBUIAPBIH Ta0y.

Bbyn xyile meminren MiHASTTEpAiH CaHbIH J1a, OJAapAbIH KYPIEIUIIriH JIe ecKepyre
MYMKiHIIK Oepermi. TecTiney HOTHKECIHAE OKYIIbUIApFa OKY MaTepUANJApbIHBIH OFaH Jpi
KYPACJUIIK AeHreilin Tanaay OOMbIHIIA YChIHBICTAp Oepineni [12].

1-kecTe — 3KCHepHMeHTRe KaMTbLIFaH CBIHBINTAP MEH OKYIIbLJIAP

10B \ 25 \

2-kecTe — JKCIEPUMEHTTeri 6arajiap HITHKeci

16
14
12
10

B JKCMEPUMEHTTIK TOM

M Bakpinay 10661

o N OB O

5 4 3 ‘ 2

bafanap

1-cyper — DxcnepuMenTTeri 0aranap KepceTKimTepi

Exi TonThiH OimiM JAEHreill MEH CTaTHUCTHKANIBIK ACHreili TYPFBICBIHAH albIPMAIIbLUIBIFBIH
3epTTey YIIiH X° KpUTEpHifiH aii1anaHaMbI3;
, 1 (n1Qz; —1n,Qy)?
X n;n; Qi +Qzi (1)

MYHJIaFbI, 1 SKCIIEPUMEHTTIK TOIITHIH OKYIIbUIAP CaHbl, Ny OaKbUIay TOOBIHBIH OKYIIBUIAP CaHbBI

1 (28-2—-25-3)> (28-14—25-13)®> (28-8—25-12)2

2 _ .
X" =58 25 312 + 14 + 13 + 8112
(28-1— 25-2)?
= 0.62
1+2
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a = 0.05 MOoHIUTIK JEHTeil MEH ePKIHIIK TOpPEKe CaHbI

3-KecTe — JKCIEPUMEHTTeri 0arajnap HITHIKecH

16

14

12

10

M JKCNEPUMEHTTIK TOM

M bakpbinay To6bl

o N B O ®
|

Bafanap

2-cypert - JKcnepuMeHTTeri farajap KepceTkimTepi
4-kecte — JKCIEPUMEHTTEH KeliHri HOTHKe

JKCNepUMEHTTEH KeHiHri

HOTHIKe
IOKCHEPUMEHTTIK TOI 71% 100%
Bakpl1ay To0bI 64% | 100%

[lenarorukaiplK SKCIEPUMEHT asChIHAA KYPTi3UIreH 3epTTeyiMi3 cabaKTaH TbIC
AKYMBICTapbl ~ €HTI3YAIH JKOHE MaTeMaTHKaHbl OKbITYAa WHHOBALUSIBIK TOCUIAEpAl
KOJIZIAHYJIBIH ~ KOFapbl THUIMIUIIMIH KOpPCEeTeTiH OH HoTmwkenepai kepcerti (1-cyper).
DKcIepuMeHT OapbIChIHa cabaKTaH ThIC )KYMBICTBIH dPTYPJIl TypJiepiHe OeJCceH/i KaTbICaThlH
OKYIIIbUIAp ©3ACpiHiH OLTIMIEpl MEH JaFbUIaphIH €0Yyip JKaKCapTKaHbI aHBIKTAJIbI, Oy ic-
OpEKEeTTiH OKY MPOIECiHe OH dCepiH )KaHama Typje pacrtaiias (2-cyper) [13].

3epTTey/iH HETi3r1 acneKTUIepiHiH O1pl op OKYIIbI YIIIH OKY IPOLECIH JKEeKeJIeHAIpyre
MYMKIHJIK O€peTiH Kol AeHTelsi TecTinep Al Koinany 60iabl. by Tocin op oKyIIbIMEH ©3iHiH
JAWBIHIBIK ICHTeH1HIE )KYMBIC 1ICT€Y MYMKIH/ITIH KaMTaMachl3 €TTi, OYJ1 )KOFapbl HOTHXKEIEepre
KOJI JKeTKI3yAiH MaHbI3Abl (akTopsl Oonapl. Kem neHreini TecTTep TamnchlpManap/blH
MIPOrPECCUBTI KYPAENLIITiH €CKepPe OTHIPHII MYKHUSAT OMIACTHIPBUIIBI, OYJI OKYIIbUIaApFa HET13T1
MaTeMaTHKAJIbIK YFbIMJIApbl YHPEHyre FaHa eMec, COHbIMEH Karap Oyj OUTiMIl CTaHIapTThI
eMec JKaFmainapaa KoJJaHyFa YHpeHyre MYMKIiHAIK Oepai. Byim Tocim  okymisuiapabiH
MOTHUBAIUSACHIH €/19yip apTThIPYFa BIKIAN €TTi, COHBIMEH KaTap OKY MPOIECiH YHBIMAACTHIpYAa
MKEMJILIIKTI KaMTaMachI3 €TTi.

ATtan alTKaHJa, KONTEreH OKYLIbLIap HEri3ri MaTeMaTUKalbIK YFhIMIAp/bl TYCIHYIE
ailfTapiblKTail  KakcapTynap KkepceTTi. byn TecrTiney HoTwkenepiMeH pacranajbl, Oy
CTaHJApPTTHI KOHE OJaH Jia KypJeli Maceneaepl Henry/e YIKEH KeTICTIKTepre Ko XKeTKi3Il.
ChlHU TYpFBIJIAaH OiJIay €CEnTepiH MISNTy CajlaCchlHAa, COHAAN-aK MPaKTUKAJIBIK Moceenep/Ii
HIenly YIIiH MaTeMaTHKAJIbIK Teopusap MeH 9JICTepAl KOJAaHy KaOiJeTiHJe epeKIile OH
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e3repicrep Oaiikanapl. OKymbUIap OUTIMAI FaHA €Mec, JIOTHKAIBIK KoHE J>KyHenl ouniay
KaOlIeTiH KaKeT eTeTiH MIHAETTepre CeHIMIIpeK Kapail 0acTa bl

bi3ain 3epTTeyimMi3aiH MaHbI3Ibl HOTHXKEIEPiHIH O1pi-OKYIIbLIIAPIBIH MOTHBAIMSICHIHBIH
apTybl. OKyIIbUIapasl TarchblpMaiapasl 63 OETiHIIE OpBIHAAYFa BIHTAJTAHABIPATHIH ICTEPAi
KOJIIaHy OJIApJABIH IOHIe JETeH KbI3BIFYIIBUIBIFBIH alTapiblKTail apTThipasl. OKy mpoliecine
KETKIUTIKCI3 KaTbICYAbIH OypbhlH OaiiKalFaH TEHASHIMICH OacTaMallbUIBIK TAaHBITKAH JKOHE
MaTepuaibl TepeH TYCIHYre YMTBUIFaH OKYIIbUIApAbIH  O€NCceHal  YCTaHbIMBIMEH
aybICTBIPBULIBL. [IoHTe JlereH KhI3BIFYIIBUIBIKTHIH apTybl, COHAAH-aK MaTeMaTHKaHbIH Kypaeni
aCIEeKTUIepIH TYCIHYre JEreH YMTBUIBIC OJIApABIH OKYy YJTrepiMiHE aWTapibIKTalk ocep ere
O6acranpl. OKymbulap Yl TamnchblpMachlH OpBIHAAyFa JKOHE Oakpliay IKYMBICTapbIHA
JANbIHIATYFa KayarKepIIUTIKIICH Kapaid OacTapl.

CoHbIMEH Karap, SKCIIEPUMEHT CabaKTaH THIC KYMBICTApFa KATHICKAH OKYIIBUIAPJIBIH
OKYy >KYMBICBIHAA oJieKaia Toyenci3 OonraHblH KepceTTi. Onap ©3 yaKbITTapbhlH >KaKChl
xKocrapiiaii  6actaipl, TarchpMaiapAbl YTHIMABI OpBIHAAM 0OacTagsl KOHE KATEIIKTEPiH
Oakpunail O6actansl. by esrepicrep cabakTaH ThIC ic-lIapanap ©3iH-31 PeTTey AarAbUIapbIH
JaMBITy/Ia IIENIyIIi PeJl aTKapa alaThIHBIH PacTajbl, Oy ©3 Ke3eTriHAe OKYIIbUIAP/IbIH JKaJIIbI
OKY carachblHa *oHE TYPAKThl KOHE HOTHXKEIl OKY >KYMBICHIHBIH 9JIETIH KAJIBIITACTBIPYFa acep
ereni (Kecte 4).

MatemaTukanslK OJMMIMAIaNapra, xobanapra, KoHQpepeHIUsIIapFa, FEUIBIMH-3EPTTEy
MIHIETTepiHE KAThICY CHSKTHI ca0akTaH TBIC IC-IIapayiapAbl KOJJaHy OUTIM JIEHTCeHiH
KaKcapTyFa FaHa eMec, COHBIMEH KaTap TOITa >KYMbIC icTed Oiny, ©31H-e31 TopOueney xoHe
OKYy 1C-9peKeTiH >Kocmapiiay AaFAbulapbl CHSAKTBI TEpeH MeTa-TaHbIMIBIK JIaFabUIap.Ibl
JaMBITyFa BIKIAJl €TKEeHIH aTan ©TKeH >KeH. by narapuiap maTeMaTuka KOHTEKCTiHIE FaHa
eMec, COHBIMEH KaTap OKYyIIbUIApAbIH OyKin OimiM Oepy ewipiHae maimansl Oommbl, Oy
oIiCTEMEH]1 KaH-)KaKThI )KOHE KaH-)KaKThI eteli [ 14].

DKCIIEpUMEHT HOTHIKENIEPl CHIHU Oyl KAJBIITACTHIPY CAJIACBIHIA 3 alTapIibIKTal
KakcapraHblH KepceTTi. OKyIbuUtap Tangayasl, AEpeKTepAl CaabICTHIPYIAbI, COHAal-aK
JIOTUKAJIBIK THUIIOTE3aJIapbl 31pJey/li KaKeT €TETIH TalChIpMalapbl OJjeKaiia KaKChl
opeiHIal Oactaapl. by mMareMaTHKaibIK ONMMITMAJaNapra skoHe Oacka Ja cabakTaH ThIC ic-
mapanapra OeJCeHIl KaTbICy OKYIIBUIAPABIH 3HUSATKEPIIK >KOHE TaHBIMABIK KaOlJIeTTepiH
JAMBITYFa BIKMaJl €TETIHAINH KepceTeli, Oysl onapasl Oojallak akaJeMUSJIBIK JKOHE KociOu
eMipre JaibIHIAYyIbIH Ka)KETTI 3JIEMEHT] OOJIbII TaObLIa/abl.

3epTTey HOTIKENEpl OKYIIBUIAPABIH MAaTeMAaTHUKAIBIK JaFIbUIapblH KaJBIITACTHIpYAa
YCBHIHBUIFaH OJIICTEMEHIH THIMIUTITIH TOJIBIK paCTaWTHIHBIH aTamn oTyre 0onansl. Ken menreini
TeCTUIepAl KONAaHy, OKYIIBUIAPABl OKY KYMBICBIHBIH CTAaHAAPTTBI €MeC TypiepiHe OenceHi
TapTy, coHJai-ak Toyenci3/liK MeH ChIHU OWIay/Abl JaMbITy MaTepHal[bl TYCIHY MEH OiimM
JEHTeHIH e10ylp apTThIpyAsl KamTamachki3 eTTi [15]. Bys coHbIMeH KaTtap OKy MpOIIECiHIH
Oemiri periHAe cabakTaH TbhIC >KYMBICTapAbl MaiifadaHy aKaJAeMUsUIBIK HOTHDKEIep/l
KakcapTyFa FaHa eMec, COHbIMEH KaTap 0oJjallakTa OKYIIbUIap/blH Ta0BICTHI OKY JK9HE KociOu
KBI3METI YIIIiH KKETT1 IaFIbUIapIbIH KE€H ayKbIMBIH JaMBITYFa BIKIAN €TETIHIH KOPCETTI.

KopsiThiHAbl. MaTeMaTrka cabakTapblHa cabaKTaH ThIC KYMBICTAPIbl YHBIMIACTHIPY
apKBIIbl OKYIIBIIAP/IBIH KEKE JaFIbUIApbIH KANBIITACTHIPY JKEKE Ocy VIIIH >Karnail jkacayra
KoHe OLIIM camachblH apTThIpyFa OaFbITTaNFaH 3aMaHayd OuTiM Oepy MpOLECIHIH HEeri3ri
acmekTicine aiHananbl. Kasipri MekTen o3iHiH ajfblHa aKaJeMUSIIBIK OLTIMIL KETKi3im KaHa
KoWMaMl, ChIHU TYpFBIJAH Oiijiay, e3repMeni ayeMre OeriMieny, 031H-031 YIBIMIACTBIPY KOHE
03 OeTiHIIe >KYMBIC iCTey KaOlleTi CHAKTHI KOeNTEreH Aar/abliapbl 0ap TYJIFaHBIH JaMybIHA
BIKITAJT €Ty MIHACTIH KOsibl. MaTtemaTtukagarsl OKy MpPOIeCiHe Ca0aKTaH ThIC KYMBICTAPIBIH
ONIICTEPiH €HTi3y OCBl MaKcaTTapFa XKeTYAIH THIMJII Kypasbl OOJIbII TaObLIa bl

XKobanbIK ic-mapanap, MaTeMaTHKAIBIK KOHKYpCTapFa, OJIMMIHAJaNapra KaThICy,
COHJIali-aK FBUIBIMH 3€pTTEyJep/li OpBIHJIAY-MYHBIH 00pi OKYIIbLIApFa OKy MaTepuasbiH
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TEpEHIPEK TYCIHYre J>KOHE HUrepyre faHa €MeC, COHBIMEH KaTap HaKThl OMIpJe KaXeTTi
JaFabpuIapbl 1aMbITyFa kemekrteceni. CabakraH ThICc ic-mapanap kKeOiHece CTaHIapTThl eMec
TaIcbIpManapabl KAMTUbI, OKYIIbLIapAaH Oipere menrMaepl Tainiay sl xkoHe Ta0y bl Tajian
ereni, Oy oifylay MKeMAUIIr MEH CTaHIApTThl €MEC JKarJailyiapra Te31MIUTIKKE bIKMal eTeml.
by onapapl KMBIH JKarFJainapJaH LIBIFYABIH JKOJAAPBIH Taly *oHe LIeliM Kadbuigay Kaxer
OosraH Ke3zie Ooaniak Kocion KUBIHABIKTAp MEH HIBIFAPMAIIBUIBIK MIHIETTEPTe Al bIH A IbI.

ConbIMeH Katap, IPaKTUKaJIbIK cabaKTap MeH FhUIBIMU jK00anapra KaTbicy Toyenci3 ik,
©31He JIereH CeHIMAUTIK ’OHE OKYFa JeTeH TYpaKThl MOTHBALUS JaFAbLIapbIH JaMbITaasl. Ca-
0aKTaH ThIC XKYMBbICTap OKYIIbUIAPFAa MaTEMAaTUKAJaFbl XKETICTIK OJapAbIH KYLI — Xirepi MeH
eHOCKKOPJIBIFBIHBIH HOTIIKECI €KEHIH ce3iHyre MYMKIHIIK Oepeni, Oy acipece iIIki MOTHBa-
IUSTHBI KAIBINTACTBIPY YIITIH MaHbI3/bl. OKyIIbUIap 63 eHOSKTEePIHIH KEeMICIH KOpeli )KoHE erep
oJIap THIPBICHII, ©3/IEPIMEH )KYMBIC icTece, KOT HOpCcere KOJ JKeTKi3e alaThIHBIH TYCiHE OacTaii-
JbIl. ByJr TOCin oylapAbIH 0J1aH 9pi ©31H-631 JaMBITYFa JET€H YMTBUIBICHIH, YIKEH KETICTIKTepre
KETyre jKOHE ajiFa KOWFaH MaKCcaTTapblHA JKETYTe JIeTeH YMTBUIBICHIH KaJIBINTACTHIPAIbI.

KapbIM-KaTbIHaC JaFabuIapblH, TONTHIK JKYMBICTHI JKOHE KOIIOACHIBUIBIK KacHUETTep.i
JIaMBITY J1a YJIKEH peJt aTkapassl. TonTa xobamapMeH )KYMBIC iCTey, MaTeMaTHKAJIBIK KOHKYPC-
Tap MEH OJMMIINAJajapFa KaTbICy e3apa opeKeTTecyl, OacKanapAblH HiKIpiH ThIHAAY bl )KOHE
©3 OIIapBIH cayaTThl OUTAIpydi Tanan erefi. by marmeuiap Kasipri Koram JKaraaibIHIa eTe
MaHbI3/Ibl, MYH/Ia THIMJI KapbIM-KaThIHAC jKacay MYMKIHJIT Ke3-KelIreH KociOu KbhI3METTIH
axplpamac OeutiriHe aifHamanel. OKympuiap OpTaK Tin TaOynabl, KaKTBIFBICTApAbI HICHIY/,
KOMaHa/1arbl pesepai 0oyl xoHe KolIbacuIblIbIK KaOiIeTTepiH KopceTyal yilpeHesi.

[lenarorukanplk OakpuIaylap MEH 3€pTTEYNEpAIH HOTWXKeJepi cabaKTaH ThIC
KYMBICTapFa KaTbICy OKYILBUIApJbIH OKY MOTHBALMACBIHA OH 9Cep ETETIHIINH pacTailjibl.
Koceima ic-mapanapra OelceH/Ii KaThICaThIH OKYIIBIIAp OKY YJTEPIMiHIH JKOFaphl JEHIeHiH
kepcereni. Ce6ebl onap TaKbIPBINTHI TEPEHIPEK TYCIHIIN, OHBIH MPAKTUKAIBIK MaHbI3IbUIBIFbIH
Kepe Oacraiipl. MaTemaTuka oyiap YIIH aOCTpakTuLT IOH OOJyABl TOKTATaabl: OJap OHBIH
NPUHIUNTEPIHIH HAKThl >Karjailapa Kajdai >KyMbIC ICTEHTIHIH Kepeni, Oyl oJapiabIH
KBI3BIFYIIBUTBIFBI MEH OKYFa JIET€H YMTBUIBICHIH BIHTANAHABIPaIsl. HoTIKECIHIE OapIbIH OKY
yJirepimi apTajipl, ojap 6actama keTepe OacTai/ibl )KOHE JKETICTIKTepre YMThIIa bl

CabakTaH TBHIC JXYMBICTAD COHBIMEH KaTap 3€pTTey JAarIbUIapbIH JTAMBITYFa BIKIIAT
eTe/i, OyJl MeKTeN OKYIIBUIAPBIH OJIaH Opi OKYFa OHE epeceK eMipre AalbIHIay YIIIH MaHbI3-
nbl. Kasipri koram ajamaapjaH aknapartel e3 OeTiHle Taldy jKoHE Tanjay, JepeKTepil ChIHU
TYpFbIIaH Oarajay >KOHE €3 KOPBITHIHJBLIApPBIH jkacay KaOuleTiH Taman eteni. OKymibuiapra
Tangay MEH 3epTTeyli KaXeT eTETiH MoceNeNepiAl IMIelIyre IIaKbIpbUIaThIH cabaKTaH ThIC
cabakrap OChl JaFAbUIap/blH JaMyblHa bIKHan erefil. OKyIIblIap ©3/epiHe CypakTap KOIoFa,
TUIIOTE3a JKacayFa, oJlap/ibl i JKy31H/e TeKCepyre KoHe 3 JKayanTapblH Ta0yFa yipeHeai. byn
oJlapFa Ke3-KeJTeH KbI3MET CallaChIH/Ia Al IalIbl 3ePTTEY TOCUTIH KaJbIITaCThIPA/IbI.

MaremaTtuka cabakTapelHa cabaKTaH ThIC KYMBICTapbl YHWBIMIACTBIPY Ka3zipri
KOFaMHBIH KWBIHIBIKTApPbIHA TalbIH YHIECIMAI JaMbIFaH TYJIFAHBl TOPOHMENCYHiH MaHBI3JIbI
Kypamaac Oexiri Ooibim TaObumanel. bynm Tocim OutiM  JeHreifiH JkoHE MOHII TYCIHYAI
KaKCapThII KaHa KOHMaiiIbl, COHBIMEH KaTap OKyIIbuIapaa OojamakTa TaObICThI dJICyMETTEHY
KOHE KOCiOM KbI3MET YIIIH KaKeTTI MaHBI3/bl JKEKe KacueTTepAl JamblTaabl. MyHmail ic-
mapajapra  KaTbICaThIH — OKYIIBUIAp  OMIpJe  COTTUNIK  OJapiblH  TaOaHIbUIBIFBIHA,
eHOEKKOPJIBIFbIHA JOHE OacKaJlapMeH BIHTBIMAKTACTBIK KaOijeTiHe OalaHBICThl EKEeHIH
TYCIHYTr'€ KOMEKTECETIH epeKIle TOKipuoe anapl.

Ocpunaiiiia, MaTeMaTHKaHbl OKBITY IpoLeciHe cabaKTaH THIC >KYMBICTApIbl EHI13y
aKaJIeMUSUTBIK OLTIMIII apTTBIPY OJICI PETIHJIE FaHa €MeC, COHBIMEH KaTap QJIEYMETTIK JKOHE
’KEeKe MaHBI3/Ibl JIaFIblIapAbl KAIbIITACTBIPYABIH THIMII MEXaHU3MI PETIHJE JIe OpEKeT eTe/l.
Kasipri MexTen Tek akaJeMHsUIBIK yJlrepiMre FaHa eMec, COHBIMEH KaTap OKYUIbLIap/bl eMipre
JaibIHayFa, OEJICeH Il a3aMaTThIK YCTaHBIMJIbI KaJbIITACTBIPYFa, CaHaJbl LIeNIiM KaObuiaay
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KabliseTiHe, kayanKepIIiIiK MeH ToyeNCi3MiKKe OarbITTarybl kKepek. CabakTaH ThIC ic-Tapaap
MatemaTuKkaHbl OKBITY MPOIECIHE OpPraHUKAJIBIK TYpJe C€HIN, OKYIIbUIApFa WHTEIUICKTYaJbl
FaHa €MeC, COHBIMECH KaTap >KeKe TYJIFa pEeTiHIe JAaMyFa, YHIEeCIM/I, jKayanThl jKOHE KypAewi
KOHE Te3 O3repeTiH KOFaM KarJaiiblHIa eMip cypyre JaiibiH O00TyFa MYMKIHJIIK Oepei.
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POPMUPOBAHUE TUYHOCTHBIX HABBIKOB YYAIIIUXCSI ITYTEM OPTAHU3AIINA
BHEYPOUYHOMU JEATEJIBHOCTHU

Humanos I1. 3., PhD, npodeccop, akagemuk Axkagemun neaarorndeckux Hayk PK
Kuenbaena b. I11., ncciemoBarens, mKoga-IuIeH 264

Kapazanounckuii ynusepcumem umenu E.bykemosa, e. Kapaeanoa, Kazaxcmarn

AHHoTanuss. B cratee paccmarpuBaercsi (HOpMHPOBAHHE WHIMBUAYAJIbHBIX HABBIKOB
y4aluxcs 4Yepe3 OpraHu3aliio BHEYPOYHOM JESITEIbHOCTH HAa YPOKAaX MAaTeMAaTHKH. ABTOp
MOIYEPKUBAET BAKHOCTh [OTOJIHUTEIBHON aKTUBHOCTH, TAaKOW, KaK y4yacTHE€ B MaTeMaTH4eCKHX
KpYXKaX, KOHKypcax M IPOEKTHOH padoTe, Ul pa3BUTHS OCHOBHBIX JIMYHOCTHBIX KauyecTB, BKIIKOYas
KPUTUYECKOE MBIIUIEHNE, KOMMYHUKAaTHBHbIE W aHaJUTHUecKue crocoOHocTH. Mccnenosanue
MoKa3ao, YTO BHEYPOUHas AEATEILHOCTh IIOMOTaeT MOBBICUTh MOTUBAIIMIO U aKTUBHOCTH B 00y4YeHHUH,
Jenasi mpouecc o0yueHus Oojiee TPOSYKTUBHBIM M YBJIEKaTelIbHBIM. B cTaThe Takke aHann3upyercs,
KaK 3aJaHusl UCCIEAO0BATEIbCKOIO XapakTepa W TPYIIOBBIE MPOEKTHl MOMOTalOT Pa3BUBATh HABBIKH
KOMaHJHOH paboThl, LENEeyCTPEMIICHHOCTh W CAMOCTOSITENBHOCTh YYaluxcsi. ABTOp TPHBOAUT
MpUMEpPbl METO/IOB, HANpaBlICHHBIX Ha IOBBIIICHWE HWHTEpeca K MaTeMaTHKe W (popMuUpoBaHHE
YCTOMUYMBOHM y4eOHOM MOTHBALIMK, & TAKXKE OIUCHIBAET, KAK BHEKJIACCHAs ACATEIBHOCTh CIIOCOOCTBYET
YIIYYIIEHUIO aKaJIeMHA-9E€CKHUX PE3yJIbTaTOB.

B 3akmiodueHue, WHTErpalys BHEYPOUHOW pabOTHl C ypOKaMH MAaTeMaTWKd BakKHA IS
BCECTOPOHHEI0 PAa3BUTHUS yYAIIUXCA, IOCKOJIBKY IOMOraeT (hOpMHpPOBATH HE TOJIBKO MAaTeMaTH4ECKUE
3HaHMS, a TAaKXKe CIIOCOOCTBYET PAa3BUTUIO TAKMX JIMUYHBIX KayecTB, KAK KPUTHUUECKOE MBIIIJICHHUE,
KpEaTUBHOCTb, YMEHHE o0OIaThCs W padoTaThb B COTPYAHHUYECTBE, YTO TMOMOTaeT (OpMHpPOBATH
HEOOXOIMMBIE KayecTBa IS YCIEIHOTO Oy AyIIero.

KitoueBble cioBa: IMYHBIE HABBIKM, BHEYPOUHAsl AEATENBHOCTh, MaTEMaTHKa, KPUTHUYECKOE
MBIIIIEHHE, MOTUBALS KYTEHUIO.

FORMATION OF PERSONAL SKILLS OF STUDENTS BY ORGANIZING EXTRA-
CURRICULAR ACTIVITIES

Ishanov P. Z., PhD, Professor, Academician of the Academy of Pedagogical Sciences of the Republic
Kazakhstan
Zhienbayeva B.S., researcher, lyceum school 264

E.A. Buketov Karaganda University, Karaganda, Kazakhstan

Annotation. The article discusses the formation of students' personal skills through the
organization of extracurricular activities in mathematics lessons. The author emphasizes the importance
of additional activity, such as participation in mathematical circles, competitions and project work, for
the development of basic personal qualities, including critical thinking, communication and analytical
abilities. The study shows that extracurricular activities help increase learning motivation and activity,
which makes the learning process more productive and interesting. The article also analyzes how tasks
and group projects of a research nature help to develop teamwork skills, purposefulness and
independence of students. The author gives examples of methods aimed at increasing interest in
mathematics and the formation of stable learning motivation, and also describes how extracurricular
activities contribute to improving academic results.

In conclusion, the integration of extracurricular activities with mathematics lessons is important
for the comprehensive development of students, as it helps to form not only mathematical knowledge,
but also promotes the development of such personal qualities as critical thinking, creativity,
communication and collaboration skills, which helps to form the necessary qualities for a successful
future.

Keywords: personal skills, extracurricular activities, mathematics, critical thinking, learning
motivation.
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Abstract. The primary challenge in education is the lack of independent thinking and action
among students. To address these issues, we propose investigating innovative technologies and
incorporating them into the educational process. This article aims to examine the basis of problem-based
learning (PBL), focusing not only on acquiring knowledge and scientific understanding but also on
mastering the processes leading to these results. The ultimate goal is to foster students’ autonomy in
cognition and enhance their creativity. It has been established that in certain contexts, problem-based
learning is highly effective in expanding educational objectives and achieving significant results.
However, it must be emphasized that PBL is not a standalone pedagogical technology but a
comprehensive method that incorporates traditional and advanced approaches to education, fostering
logical thinking and productive results. This article explores the multifaceted methods of PBL and
demonstrates its effectiveness when properly implemented. This program "significantly strengthens the
social integration and knowledge of the majority of students, cognitive activity, and develops critical
thinking skills" intensity is insufficient. The reason for the insufficient development of critical thinking
in the system of problem-based learning, the level of development of critical thinking ability and skills
In solving the problem, it is not enough even during the school year, it depends on the basis of the
exercise and the number set. Therefore, it is necessary to create a problematic educational system that
extends the period of study to the primary period. The demand for problem-based learning is definitely
growing. Problem-based education, according to the specifics of its methodology, is theoretically based,
and does not compete with the developing educational technology.

Keywords: Education, Mathematics, Problem-Based Learning, Innovative Technologies,
Pedagogical Concepts, Effective Pedagogical Technology

Introduction. The history of active learning is rich and dates back to ancient times,
where engaging with the complexities of phenomena and processes significantly enhanced
intellectual activity and memory retention. Philosophical perspectives underlying intellectual
engagement form the basis of active cognition among students. For instance, Socratic dialogues
and methods from the Pythagorean school emphasized problem-posing and deep exploration of
questions to enhance intellectual development [1].

Progressive educators and thinkers have always sought methods to transform learning
into a joyful process of discovery, encouraging intellectual efforts through various
methodological approaches. The transition in schooling methods—from individual to group,
and later to the class-lesson system—paved the way for ideas of investigative learning.

The concept of problem-based learning (PBL), similar to other pedagogical
frameworks, reflects the subjective traits, preferences and awareness of the educator or
researcher who develops it. In pedagogical literature, this term is often defined in various ways,
influenced by the author’s relationship with the educational process and their understanding of
the hierarchy of educational values. These definitions offer insights into how the concept aligns
with broader educational goals and methodologies.

Problem-based learning (PBL) is a pedagogical approach where the teacher organizes
the learning process by creating problem scenarios and guiding students in resolving them
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through active, independent efforts. This methodology enhances students' thinking abilities,
fosters professional skills, and enables them to master knowledge and competencies creatively.

One of the earliest defenders of active learning was the renowned Czech educator Jan
Amos Comenius (1592-1670). In his seminal work, The Great Didactic, he emphasized the
importance of igniting a child’s relentless drive for learning and curiosity for knowledge. He
firmly opposed rote memorization and passive learningwhich forced students to "think with
someone else’s mind." Instead, Comenius promoted independent and inquiry-based learning
that engaged students' intellectual capacities and stimulated their innate desire to learn.It
develops logical thinking abilities and forms cognitive activity skills. It aligns with the
intellectual and psychological developmental laws of children and their natural traits of
curiosity [2].

Regarding students’ independent explorations B.E. Raikov noted that their "discoveries"
are not necessarily significant to science but hold personal relevance for the students
themselves. A teacher can anticipate what "discovery” a student will make and how they will
approach it. However, this foresight does not diminish the pedagogical value of the process.

Thus, both pre-revolutionary educators and leading pedagogues of the 1920s developed
active teaching methods. They proposed transforming the verbal and visual teaching model into
one based on investigative methods. This shift was rooted in the idea of broadening educational
approaches through inquiry-based learning, ensuring a deeper understanding of concepts.

Materials and basic methods. One effective way to introduce problem-based learning
in class is by using scenarios that challenge students to apply their existing knowledge to new
problems. For example, when covering the topic of "Conditional Statements” in programming,
the following approach can be used:

Students are assumed to have a basic understanding of programming languages and the
ability to create programs based on linear algorithms.

At the beginning of the lesson, a simple task is given: students are asked to write a
program that calculates the value of a function. The value of the variable x is entered via the
keyboard. This task is typically completed by the students without any difficulty [3].

Next, they are asked to construct a program to calculate the value of the function x = 4,
x=9, X = - 4. Here, a problem arises: when x=-4 the function cannot compute the result. This
situation creates a problem-based learning scenario: the program fails to compute the function
value for x=-4.

The students are then challenged to find a solution: what should be done to ensure the
program handles such cases? This raises the question of how to structure the algorithm to
account for such situations.

Through guided discussion, the students come to the realization that x must be restricted
to positive numbers x > 0. However, since the problem specifies that x can take any value
entered via the keyboard, the students must devise a solution that checks the validity of x
before proceeding with the computation.

This realization leads to the understanding that an additional step must be included in
the algorithm: validating the input value of x to ensure that only acceptable values are used in
the computation of y.

The transition to a new topic, such as "Branching Algorithms,” can be initiated
effectively through relatable and engaging examples. When discussing this topic, it is essential
to highlight its real-world applications and relevance to students' future professions.

As students approach higher education, they often interact with professionals in various
fields. During these meetings, students are introduced to the significance of mathematics and its
applications in their chosen careers. Such discussions provide an opportunity to influence their
understanding of how mathematics integrates into their future professions. It is important to
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recognize that many students may have limited or incomplete perspectives about their selected
career paths [4-5].

The primary aim of these introductory discussions is to establish a clear and concise
connection between the mathematics curriculum and students' future professions. The material
should be presented in an engaging and understandable manner, ensuring it resonates with the
students and leaves a lasting impression.

Based on professional experience, students often pose questions in mathematics classes
such as: “Why do I need mathematics in my career? I want to become a geologist, ecologist, or
construction engineer. Physics or chemistry seems more relevant, but mathematics doesn’t
appear useful in real life.” Such questions are common and need to be addressed proactively to
prevent repetitive misunderstandings.To clarify these misconceptions, a simple analogy can be
introduced during discussions with students. For example:"Imagine you are tasked with
planting a tree and hammering a nail into a wall. You dig the hole with a shovel, plant the tree,
and use a hammer to drive the nail into the wall. If I were to ask you, ‘“Who planted the tree and
hammered the nail?’ you would answer, ‘I did.” Correct?"Students typically agree with this
response. Then the conversation continues:"However, while you completed these tasks, you
relied on tools — the shovel and the hammer — to achieve your goals. Without these tools, the
task would have been significantly harder, if not impossible. Similarly, mathematics plays the
role of the shovel and the hammer in many tasks. Its contribution often goes unnoticed but is
critical to the success of fields like physics, engineering, and many others" [6-7].

This analogy helps students understand that mathematics is a foundational tool
underpinning many scientific and technical disciplines. It emphasizes the utility of
mathematical concepts while addressing students’ concerns about its relevance to their careers.
By framing mathematics as an essential "tool", the discussion helps foster a deeper
appreciation for its role in problem-solving and decision-making across various professions.

To illustrate the interdisciplinary role of mathematics and other sciences, consider the
following three examples. These examples demonstrate how students can relate specific
calculations to the subjects where the concepts were originally introduced:

Example 1: A material body v(t) moves at a constant velocity. The total distance

traveled during a given time interval t =t , t =t, (t <t,) is determined using an integral, based
on the formula learned in school physics: S =v -t where v is the constant velocity. The integral

t
representation can be written as S = Iv(t)dt.
o]
Example 2: If a material body is subjected to a force F(s) along the OX axis, moving
from point x=a to x=b (a<b), the work A performed by this force can be calculated using a

b
differential equation or a definite integral: dA= F(s)ds — differential equation, A:jF(s)ds-

defined integral. This principle aligns with the school physics formula A = F x S where
Srepresents displacement.
Example 3: Air purification in a workshop using an air purifier can be modeled through
a simple differential equation:Vdy = (S — y)W -dt where:
« Vs the volume of the workshop,
 yis the concentration of carbon dioxide in the air,
« W is the power of the air purifier,
- pisthe concentration of carbon dioxide in the air supplied by the purifier.
This equation shows the dynamic relationship between air purification and time, making
it a practical example of applying differential equations.
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In the examples discussed above, the work performed Aand the distance traveled S are
elements of physics, concepts familiar from school education. However, these calculations rely
on mathematical tools such as definite integrals and differential equations. These formulas,
derived by mathematicians, exemplify how mathematics serves as the foundational apparatus
for other sciences such as physics, chemistry, and engineering. It is crucial to explain to
students that many problems in physics, mechanics, chemistry, and technology are inherently
mathematical in nature.

With the integration of modern technological approaches in education, students’
independent assignments are planned and communicated in advance. Topics, deadlines, and the
required materials are specified clearly, enabling students to manage their learning more
effectively.

This organizational strategy not only frees teachers from the burden of delivering all the
materials during lessons but also allows them to focus on discussing methods for solving
complex problems, fostering deeper understanding and critical analysis among students[8,9].

Depending on the content and structure, lessons can be categorized into three types:
informational, problem-basedand mixed (informational-problem-based). While informational
and mixed lessons may be efficient for teachers, they often present challenges for students.
Such lessons require students to search for and study multiple materials independently, which
can be time-consuming and demanding.

Therefore, in problem-based scenarios, it is essential to carefully craft questions and
exercises that align with modern educational technologies. These scenarios should be both
suitable for students’ abilities and effective in promoting meaningful engagement with the
subject matter. Special attention must be paid to integrating problem-solving techniques that
emphasize the interdisciplinary nature of mathematics and its applications in other scientific
domains.

In many cases, problem-based lessons are organized around the content of the subject,
where students explore scientifically significant problems chosen specifically for their
educational value. Another perspective emphasizes the lesson's structure, where the teacher
does not simply deliver ready-made information but creates opportunities for students to
encounter contradictions that stimulate their critical thinking and active engagement. This
approach encourages problem-solving and nurtures students' intellectual growth and curiosity.
Such explorations can involve both well-established problems in science and challenges that
remain unresolved.

According to I.Ya. Lerner, the primary function of problem-based learning is to develop
the creative potential of individuals. A fundamental question arises: What type of knowledge
fosters creative thinking? Is it knowledge gained through the absorption of pre-prepared
materials, or through the process of creative inquiry? Lerner highlights that fragmented or
ready-made materials fail to cultivate students' creative abilities. Even when these abilities
develop, they often do so spontaneously, without systematic guidance. In such cases, students
may struggle to comprehend material deeply, limiting their creative problem-solving skills
[10].

For example, solving stereotypical problems does not necessarily showcase a student's
creativity or capacity for exploration. As Lerner concludes, only when the teacher, through
their natural aptitude and pedagogical skill, demonstrates the process of intellectual
exploration, can they truly engage students in meaningful learning, fostering significant
intellectual development.Problem-based learning methods are particularly important in higher
education, where the teaching process must compensate for gaps in students' prior education.
Teachers in universities often aim to address these gaps by designing materials and lessons that
elevate their students' knowledge and skills to the required level.
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Methods. The primary objective of problem-based learning is to enhance students'
cognitive activity, familiarize them with key scientific methods, and motivate them to
participate actively in the search for knowledge. In the context of mathematics education, this
involves identifying core challenges in the subject and designing problem-based scenarios to
address these challenges.Mathematics is the fundamental tool of technical sciences. Therefore,
for future engineers, problem-based learning aims to:

1. Teach mathematical methods.

2. Apply these methods to interdisciplinary problems.

3. Solve professional problems using these methods.

Each lesson in a mathematics course should focus on a central issue, introducing only
the most essential content. The remaining material can then be mastered independently by the
students. This approach fosters a deeper understanding and application of the subject.Professor
T.A. llyina identifies three main methods for implementing problem-based learning:

1. Problem-based content delivery: The teacher presents material in a way that
introduces problems requiring resolution.

2. Problem-solving or heuristic method: Students engage in guided discovery,
developing partial or full solutions to problems.

3. Research method: Students independently investigate and solve complex problems.

The problem-based content delivery method, for example, encourages students to
critically engage with the teacher’s conclusions, sparking debates and alternative viewpoints.
Phrases like "I agree,” "I disagree,” "This is correct,” or "This is incorrect” emerge as students
analyze and challenge the material presented.

In mathematics practical lessons, the heuristic method is widely utilized. The main
objective of this approach is to ensure that students’ activities are reproductive, enabling them
to master specific mathematical operations through guided practice. This method is essential
for building a foundation of mathematical knowledge and skills necessary for further
development. The research method, however, is typically introduced at the senior grade levels
or in advanced supplementary classes. To effectively implement the research method, students
must first be equipped with the foundational knowledge required for engaging in such
activities. Without this preparation, involving an entire group of students in research work often
fails to produce creative or meaningful results. When students lacking the requisite skills are
tasked with research-oriented activities, the teacher often ends up performing the work
themselves. This not only undermines the purpose of the activity but also consumes valuable
time, which neither the teacher nor the students can afford. Therefore, careful planning and a
step-by-step approach to incorporating research methods are essential for achieving desired
learning outcomes in mathematics education [11-12].

Problem-based inquiry in the classroom involves a teacher presenting students with pre-
prepared questions that create contradictions related to the topic being studied—concepts,
theories, evidence, or methods. These questions are intentionally designed to stimulate critical
thinking and intellectual engagement. The teacher asks these questions openly in class and
expects concise, accurate responses from the students. In practical lessons, guiding questions
play a pivotal role. These questions are directly related to solving problem-based tasks and
comprehensively cover theoretical aspects. They are crafted to help students independently
solve the problems, enabling a deeper understanding of both theory and its applications. The
problem-based inquiry for practical lessons can also involve organizing guiding questions in
advance for problems that students are tasked with solving or have previously struggled to
solve. These guiding questions are used to direct students toward effective methods for solving
the problems themselves. A problem-based lesson is characterized by intellectual dialogue
between the teacher and students. During the lesson, the teacher presents problem-oriented
questions that encourage debate, requiring students to provide thoughtful and reasoned
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responses. This interaction fosters active cognitive engagement and develops problem-solving
skills. If students are unable to solve a practical problem that arises from a problem-based
situation, the teacher employs guiding questions to help them break the problem into
manageable steps. By answering these questions, students gradually uncover the solution to the
primary problem. Each guiding question is purposefully less challenging than the overall
problem, making it more accessible and achievable for students. This approach ensures that
problem-solving becomes an incremental process, building students’ confidence and analytical
abilities while deepening their understanding of the subject matter. In problem-based learning,
solving a complex problem Aoften involves breaking it down into a sequence of simpler
guiding questions 4, 4,, ..., 4,. Each guiding question has a lower difficulty level than the

original problem and is systematically organized to lead students toward the solution. These
guiding questions 4, are interrelated, where i =1,n and build upon one another.For instance, to

answer a specific question 4,,k < n-students might need to reference the answers to earlier
questions 4, -(m=1k-1) 4, -(m=1k —1)utilize relevant theoretical knowledge. Ultimately,
the solution to A4, becomes the solution to the primary problem A.This method simplifies the

complexity of the main problem by using guiding questions to incrementally direct students
toward the solution. Through this approach, the difficulty level of the overall problem is
reduced, making it more accessible for students.While responding to each guiding question,
students are introduced to new concepts, definitions, theorems, formulas, and methods, which
are necessary for solving the main problem. By engaging with the guiding questions, students
develop a deeper understanding of the role of theoretical knowledge in practical
applications.This structured use of guiding questions helps students see the connection between
theoretical knowledge and practical problem-solving. It also builds their confidence and
analytical skills, enabling them to tackle more complex problems effectively.

Guiding questions are a key tool in problem-solving, allowing for regulation of the time
required, adjustment of complexity, and modification of the solution path's difficulty. These
questions connect problem-solving tasks to theoretical knowledge and can inspire new, related
questions. As such, guiding questions play a foundational role in enhancing students' critical
thinking, fostering intellectual engagement, and promoting active learning.By integrating
guiding questions, students transition from passive knowledge recipients to active participants,
deepening their understanding of both theoretical and practical aspects. This approach not only
develops problem-solving skills but also stimulates intellectual growth and curiosity.The
following examples illustrate how guiding questions can be applied to solve problems
effectively and improve learning outcomes [13].

Example 1. Determine the equation of a curve passing through the point A, (3,5) where

the slope at any point is given as 4x+2.
Solution: Students initially attempt to use the equation of the tangent line
y—Y, = T'(X,) - (X—X,) from analytic geometry but fail to progress. Based on the problem's
conditions, the equationy’= f'(xX)=4x+2 can be found using the indefinite integral of
f (x)and determining the constant using the coordinates of the point A,(3,5). However,

without guidance, their formal reasoning process proves insufficient. To address this, the
teacher facilitates the problem-solving process through guiding questions:
Teacher: Let the curve we are searching for be represented by a function y= f(x).

Based on the problem’s conditions, what relationship exists between 4x+2and y'= f'(x)for
all x?Student: The equation y’ = f’(x) =4x+ 2holds.
Teacher: What type of equation is y" = 4x+ 2, where y(x)is the unknown function?
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Student: It is a first-order ordinary differential equation with separable
variables. dy = (4x+2)dx, y=2x*+2x+C.

Teacher: what we are lookingfor is that since our curve y=2x+2x+ Cpasses
through a point A,(3,5) , the coordinates of ten satisfy the tendency of this curve. How to find a
constant number C?

Student:  Substituting y=5, x=3into the equation, we solve for C.
Then5=18+6+C,C=-19, y=2x*+2x-19.Thus, the curve y=2x*+2x—19 passes
through a point A, (3,5) and at any point along it, the angular coefficient is equal to 4x+2.

. o : t? :
Example 2. A meteorological station is launched vertlcallyhzvot—gT at t time,
neglecting air resistance where v, - initial velocity,g=9.8m/cek.Determine the initial velocity
v, required to reach a height of 100 km.

Solution: This problem naturally creates a problem-based scenario. To guide students,
the teacher uses structured guiding questions to help them solve it independently:

Teacher: Based on the problem, the height is given as h_, =100 km, which is
equivalent Using the given equation, find the initial velocity.

Student: Is the initial velocity time dependent?

Teacher: Read the problem statement carefully.

. t?
Student: From the equation h=v,t — gT =100, h'=v, —gt=0, v, =gt, h"=—-g <0.
Teacher: In the equation v, = gt what can you say about the time t? In other words, what does

t represent?When students fail to provide a clear answer, the teacher reframes the question to
guide them more effectively. Teacher: How did you derive the equationv, = gt? Which

conditions from the problem did you use? Student: We used h,_,, =100 km and calculated the

derivative with respect to time, considering the motion of the station. Teacher: Then, what is
the value of tcorresponding to the heighth , =100 km? Student: The time trequired for the

is given by solving the equation for t: t — Yo Teacher: Denote that
g

station to reachh

max !

t=t_ , h=h_, and substitute it into the equation, then you can find v,. Student:
2 2 2
v v v m
100=-"> -2 ,100=—>-,v,=,/200 - g ~1400 —- .
g 29 29 ° J cek

In mathematics, the terms "difficulty level” and "complexity” are understood as the
challenge posed by the problem's questions. These are psychologically intricate concepts
influenced by objective factors, such as the content of the educational material, and subjective
factors, such as the students’ level of preparedness.In problem-based learning, the formulation
of guiding questions varies significantly among teachers. Some educators equate the use of
guiding questions in problem-solving to traditional methods. However, guiding questions
should be designed to fully encompass the theoretical framework of the topic and directly relate
to the problem being solved. Their purpose is to bridge theory and practice, ensuring that
students engage with the underlying concepts. Only in this case can they be classified as true
guiding questions; otherwise, they fall into the category of traditional problem-solving.The
unique and relatively underexplored nature of guiding questions makes them a compelling area
of study. While their value has been highlighted in works such as those by L.L. Gurova, the
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term "Guiding question” itself is not explicitly used, nor have we encountered extensive
psychological studies dedicated to this concept [14-15].

Result and discussion. We analyzed the following types of problem-based tasks
applied during lessons:

1. Problems Without Clear Formulations
Example: A chocolate bar costs 15 tenge, and a box of candies costs 30 tenge. Based on these
conditions, create all possible questions.

2. Problems With Insufficient Data
Example: Two travelers start simultaneously from two points moving toward each other. One
travels at 7 km/h, and the other at 1 km/h faster. What will the distance between them be after 2
hours?

Questions for students:
Why is it impossible to answer the question based on the given data?
What is missing?
What needs to be added?
Prove that the problem can now be solved.
Can any additional information be inferred from the given data?
Analyze the data and provide conclusions.

3. Problems With Excess Information
Example: Eleven boxes of apples weigh 4 cwt 62 kg, and 18 boxes of pears weigh 6 cwt 12 kg.
A store received 22 boxes of apples and 6 boxes of pears. How many kilograms heavier is one
box of apples compared to one box of pears?

4. Problems With Multiple Solutions
Example: A store sold 1280 kg of apples over three days. On the first day, 25% of the apples
were sold, and on the second day, 45% were sold. How many kilograms were sold on the third
day?

o Solve the problem using multiple methods.

o  Determine which method is the most efficient.

5. Problems With Variable Contexts

Example:

Original Problem: Tourists walked 20 km in one day, which accounted for 40% of the total
route. What is the total route length?

Modified Version:Tourists walked 20 km in one day, and 60% of the total route remains.
What is the total route length?

In conclusion, problem-based learning reflects the forefront of pedagogical practice
and the modern level of didactics. By utilizing such tasks, students are encouraged to engage in
critical thinking and develop problem-solving skills that go beyond traditional methods.

Pedagogical experiment. The experimental work was conducted in three stages at
School No. 101 in Kyzylorda. A total of 35 students participated in the study.

During the experiment, measurements and indicators were used to evaluate students'
emotional-motivationalandcognitive components, specifically their initial level of knowledge
in mathematics. Lesson plans and examples of problem-based scenarios used during the study
are provided (Appendices 1, 2 and 3).

The experiment aimed to enhance students' mathematical knowledge and personal
engagement with the subject, fostering confidence and active participation in problem-solving.
The use of problem-based learning technologies proved effective in generating students’
interest in mathematics and improving their ability to solve problems. This approach allows for
a clear assessment of students' levels of mathematical proficiency.

High Level: Students at this level demonstrate a strong grasp of mathematical
knowledge acquired through problem-based learning. They understand the practical
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significance of mathematics and can connect theoretical knowledge with real-life applications.
These students are emotionally engaged in the learning process, actively participate in
mathematics-related activities, and independently seek out additional learning opportunities.

Intermediate Level: Students at this level have a foundational understanding of
mathematics but struggle to relate it to everyday life. While they are aware of changes in the
educational process and society, their emotional and consistent engagement with these changes
is limited. They exhibit partial participation in mathematics-related activities and show
occasional enthusiasm.

Low Level: Students at this level have a poor understanding of mathematics and fail to
recognize its importance in daily life. Their lack of engagement and proficiency highlights the
need for targeted interventions to improve their mathematical skills and motivation.

The development of students' emotional-motivational component in forming
mathematical competence through problem-based learning technologies was assessed using the
following survey questions:

1. Do you think it is necessary to teach mathematics to school students using problem-
based learning technologies?

2. Can teaching technologies be effectively used in mathematics lessons?

3. Does incorporating problem-based learning technologies make mathematics lessons
more engaging?

4. Are you interested in learning about problem-based methods and pedagogical
technologies?

5. Would you like to explore how problem-based methods and pedagogical
technologies can be applied in mathematics lessons?

6. What is the significance of mathematics in today’s world?

7. Would you like to enhance your mathematical knowledge through the internet?

8. How do you understand mathematical achievement?

9. What is your opinion on global advancements in mathematics?

10. Does your school organize extracurricular activities related to mathematics?

The responses to the survey questions were summarized as follows (Figure 1): For the
first question, responses were: "Yes" — 45%, "No" — 30%, "Undecided" — 25%. For the fifth
question, responses were: "Yes" — 50%, "No" — 15%, "Indifferent” — 35%. For the seventh
question, responses were: "Yes" — 50%, "No" — 10%, "Undecided" — 40%. The cognitive
component of students’ mathematical understanding was assessed based on these responses
(Figure 1).
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Figure 1 — Indicators of the Development Level of the Emotional-Motivational Component (EMC)
in Fostering Students’ Interest in Mathematics through Problem-Based Learning Technologies
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Figure 2 — Indicators of the Development Level of the Cognitive Component in Establishing
Students’ Mathematical Knowledge

Conclusion. The effectiveness of these methods is confirmed by experiments conducted
in the educational process across the country. These studies show that "a majority of students
demonstrate higher engagement and strong retention of knowledge, along with increased
cognitive activity. However, the development of creative thinking skills remains insufficient.”
This shortfall in creative thinking stems from the lack of a consistent problem-based learning
system. The development of creative thinking skills and abilities is often hindered by limited
problem-solving opportunities and insufficiently varied exercises throughout the academic
year.

Thus, it is essential to implement a problem-based learning system that spans the entire
educational process. First, such learning should become a natural and habitual approach for
students. Second, it should align with students' psychological characteristics to facilitate the
development of their creative potential. Additionally, problem-based learning must be
recognized for its value, as highlighted by T.V. Kudryavtsev, who proposed integrating the
problem-based principle throughout the entire education system.

Key considerations include the following:

1. The entire learning process should incorporate controlled problem situations,
characterized by specific, achievable requirements. These limitations are inherent to the
dissemination of problem-based learning.

2. Problem-based methods introduce new demands on the education system, requiring a
level of creativity from teachers that not all may possess. Teaching creativity demands creative
teaching.

3. Problem-based learning often requires more time to deliver certain volumes of
information compared to traditional methods.

These considerations indicate that it is impossible to fully replace traditional
explanatory and illustrative teaching methods with problem-based learning. Instead, a balanced
approach is needed.

In conclusion, we seek to answer two questions: How effective is problem-based
learning, and why should it be used in the educational process? Implementing problem-based
learning allows teachers to meet the demands of educational reform, particularly the need to
foster students' independent, cognitive, and creative thinking abilities. These outcomes can only
be achieved through the teacher's purposeful organization and the students' active creative
engagement.
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Therefore, educators must understand the conditions necessary for encouraging
productive thinking in students and guide them toward such engagement. One of the critical
conditions for fostering creative thinking is problem-based learning.

The demand for problem-based learning arises naturally. Due to its specific
methodology, problem-based learning competes with traditional and developmental teaching
technologies, offering a theoretical and practical edge in fostering critical and creative thinking
skills.
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MATEMATHUKA CABAKTAPBIHAAYBI IPOBJIEMAYA BAFJIAPJIAHYAH OKBITY
7KOHE IT9OHAPAJIBIK BAUJIAHBIC

Ko:xomos T.T., pusnka-maTeMaTHKa FbUIBIMIAPBIHBIH KaHIUAATHI, JOLEHT
Caxkpi0exoBa H.T., marucrpant

Kuipeviz-I'epmanus mexnurxanviy uncmumymol, biwkex k., Kvipevizcman

Amngarna. binim 6epyeri 6acThl Macesie — OKYIIBUIAPIbIH 63 OCTIHIIe OHIaybl MEH SPEKETIHIH
6onMaybl. Ocbl Macenenepi menry yiiH 613 HHHOBAIUSUIBIK, TEXHOJOTHSIAPAbI 3ePTTEI, OJlapAbl OKY
yAepiciHe eHri3ynai ychlHambI3. bysl Makana OiumiM MeH FBUIBIMH TYCIHIKTEpiI MEHIrepyre faHa eMmec,
COHBIMEH Oipre OChbl HOTWKEJNepre OKeNeTiH IMpOoIeCTepli MEHrepyre Je Hasap ayjaapa OTBIpHIIL,
npobnemansik okbITyabiH ([10) Herizmepin 3eprreyre OarbITTanFaH. TyIKi MakcaT — OKYIIBUIAPIIBIH
TaHBIMJIBIK JIepOECTITiH JaMBITHII, MIBIFAPMAIIBUIBIK KaOideTTepid apTTeipy. benrim Gip karmaitmapna
npoOJieMalbIK OKBITYy OuTiM Oepy MaKcaTTapblH KEHEHTyJe >KOHE MaHBI3Ibl HOTIDKENlepre KeTyze
JKOFapbl THIMALTIK OeperiHi aHbIKTamabl. JlerenmeH, [1O xeke mNemarordkKalblK TEXHOJIOTHUS €MeC,
JIOTUKAJIBIK OMJIay MEH OHIMII HOTHXKEJIEP/Ii JaMBITAThIH OLTIM OCpyIiH JICTYPJIi )KOHE 03BIK TACUIICPIH
KaMTHUTBIH KEIIEH/i 9JIiC eKeHiH aTam eTKeH eH. byn makana [1O kem KbIpibl 9icTepiH 3epTTeiai
JKOHE OHBIH JIYPHIC iCKe achIpBbUIFaH Ke3Jle TUIMAUIrIH Kepceredi. bysl 3eprreynep «OKyIIbLIapbH
KONIIUTTHIH )KOFapbl HHTErpaduscel MeH OuTIMAI Oepik MEHTepyJIepiH, TAHBIMIBIK OEJICeHIUTIKTePiH
Oipmiama KyumeWTeni, Oipak oOJapAblH TBOPYECTBOJBIK OWIay NaFgbUIapblH HMIepy WHTEHCUBTLUIIT
KETKUTIKCI3» Oonbim  keienmi. KoimmgaHbI OTBIpFaH MpOOJIEMalbIK  OKBITYABIH KYHeCI3iriHaer
TBOPYECTBOJIBIK OWIIay JaMybIHBIH JKETKUTIKCI3ZIriHi ce0ebi, TBOPYECTBONBIK Ofylay OIK >KoHE
JaFAbUIAPBIHBIH JaMy JOpEeXeci OKy MpobiiemManapblH MIEIIye, OKY KbUIbI OOMBIHAA Aa KETHEHTIH,
KATTBIFYJNapJblH TYPJIEpI MEH CaHAap >KUBIHTBIFbIHA Toyenni. COHIBIKTaH, OKYy Ke3iHiH OapIblK
Mep3iMiHJIe KY3ere acarblH, MPOOJeMasbIK OKBITY JKYHeciH xacay KaxerT. [IpoOremarnblK OKBITYFa
JleTeH CYpaHBIC Jaychl3 TybIHIAHABL. [IpoOnemManblk OKBITY ©3 9J[ICTEMECiHiH CIeNU(HUKChIHA cai,
TEOPHSUIBIK JKarblHaH [JOCTYpJi, COHJAW-aK, JaMBITYIIBI OKBITY TEXHOJOTHsJIAphIHA O9CEKEeNecTiK
TYJIBIPAJIBL.
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Tipek ce3aep: OimiM Oepy, MaTeMaTHKa, MPOOIEMAJIBIK OKBITY, HHHOBALMSIIBIK TEXHOJOTHS,
MeIarOrMKaIbIK KOHIETIIUS, THIM/I TIe1arOTHKaJIbIK TEXHOIOT UL,

IMPOBJIEMHO-OPUEHTUPOBAHHOE OBYUYEHUE U MEKIIPEIMETHBIE CBA3U HA
YPOKAX MATEMATHKH

Koxomos T.T., kauauaat Gpu3nKO-MaTeMaTHISCKUX HAYK, JTOICHT
Caxkbi0exoBa H.T., maructpaat

Koipevizcko-I epmanckuii mexnuyeckuii uncmumym, 2. buwxex, Koeipevizcman

AnHotanusi. OCHOBHOW mpoOIeMOil B 00pa3oBaHWH SIBISIETCS OTCYTCTBHE CaMOCTOATEIIHHOTO
MBIIUICHUSI W JeHCTBUH y cTyaeHTOB. [Ins pemieHuss 3THX MpoOJeM Mbl TMpeaiaraeM HCcIeaoBaTh
WHHOBALIMOHHBIC TEXHOJIOTMH M BKJIFOUATh MX B 00pa3oBaTeNbHbIi nporiecc. Llenbio TaHHOW cTaThu SBIsieTCs
n3ydeHne OCHOB TpoOieMHO-opueHTHpoBaHHOTO oOyuenus (I100), ynmenssi BHUMaHWE HE TOIBKO
NpUOOPETEHNIO 3HAHMH W HAyYHOMY IIOHMMAaHUIO, HO M OCBOCHHIO IIPOLIECCOB, BEAYHMIMX K 3THM
pesynbrataM. KoHeuHas 1ieflb — CcocoOCTBOBATH Pa3BUTHIO CAMOCTOSITENTBHOCTH CTYACHTOB B MO3HAHUU U
MOBBIIICHUIO MX KPEAaTHBHOCTH. YCTaHOBICHO, YTO B OMNpPEICICHHBIX KOHTEKCTaX IpOOIeMHO-
OPHEHTHPOBAaHHOE O0yUeHHE BechbMa I(D(PEKTUBHO IS pacIIpeHnsi 00pa30BaTEeNbHBIX LeNel U JOCTHKESHHS
3HAYMMBIX Pe3yNbTaroB. OMHAKO CIEAyeT MOAUepKHYTh, uTo [I0O — 3T0 He oTAenbHas memaroruyeckKas
TEXHOJIOTHsS, @ KOMIUIEKCHBI METO/, KOTOPBI OOBEIMHSET TPAAWIMOHHBIE W TIEPEIOBBIC IMOIXOABI K
00pa3oBaHUIO, CHOCOOCTBYS JIOTMMECKOMY MBIIUICHHIO W TPOAYKTUBHBIM pe3yJbTaTaM. B 3Toi cTaThe
paccMarpuBaroTcsi MHororpanabie Metoabl [100 u nemoncTpupyercst ux 3GGeKTHBHOCTh TPH MPABHIIEHOM
MIPUMCHCHUU. I[aHHaH IporpaMma <«GHa4YUTCIIbHO YKPCIULACT COLHUAJIbHYKO HWHTCIpallii0 W 3HaHUA
OOJIBIIMHCTBA YYaIUXCsl, NMO3HABATENIPHYIO AKTUBHOCTH, Pa3BUBACT HABBIKM KPHTHYCCKOTO MBIIUICHUS»,
OJHAKO €€ MHTCHCHUBHOCTb HEJOCTAaTOYHA. HpI/I‘II/IHa HEAOCTATOYHOI'O Pa3BUTHA KPUTUYCCKOT'O MBIIIJICHUSA B
cHcTeMe MPOOJIEMHOTO O0YYCHUsI, YPOBEHb PA3BUTHSI KPUTHYECCKOTO MBIIUICHHS! U HaBHIKOB [Ipu pemennn
npoOJIeMBl €r0 HEJOCTATOYHO JiaXke B TEUEHHE y4eOHOro rojia, OH 3aBHCHUT OT OCHOBBI YHPaKHEHHS H
KOJIMYECTBA TIOCTABJIECHHBIX. [103TOMY HEOOXOIMMO CO3IaHHe MPOOIEMHON 0Opa3oBATENHFHON CHCTEMBI,
KOTOpasi TIPOIUIEBAaeT TIeproj] OOydeHHs Ha HavalnbHBIA Tiepuoa. Crnpoc Ha mpoOieMHOe OoOydeHHe
Oe3yciioBHO Bo3pactaet. [IpobnemHoe 00ydeHue 1o crienuduke CBoei METOI0JIOTHH SIBIISETCS TEOPETUYECKU
000CHOBaHHBIM, U HE KOHKYPHPYET C pa3BHBAIOIIEeH 00pa30BaTEILHOIN TEXHOIOTUEH.

KnroueBble ciioBa: o0pa3oBaHue, MareMaThka, MpoOJeMHOe oOydeHue, WHHOBAIMOHHAS
TEXHOJIOTHA, IICJAaroru4eCKasd KOHICIIIHA, 3(1)(1)CKTI/IBH2UI neaarorndyeckasi TEXHOJIOTuA.
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Annotation. Computational thinking is recognized as an important skill for successful
adaptation to modern technologies, and engaging in programming represents one of the most effective
approaches to promoting its development. In this regard, it is recommended to introduce programming
for the formation of computational thinking already in elementary school. However, younger students
often face difficulties due to insufficient training. This scientific article presents a pedagogical approach
to teaching programming using game elements and gamification. Within the framework of the
educational subject "Digital literacy”, a section related to logical operators was selected, and a method
of learning through play was proposed. To solve the problem of insufficient teacher training, the
"inverted classroom™ approach was used, which makes learning more exciting and student-oriented. The
training program is based on a spiral model and is implemented in three stages, combining group and
individual work. The method was evaluated on a sample of 75 students from two schools, with the
analysis focusing on learning experiences and examining disparities in academic performance between
boys and girls with varying levels of access to information and communication technology (ICT). The
findings validate the efficacy of the proposed approach.

Keywords: computational thinking, coding, Scratch, gamification, programming,
problem-solving.

Introduction. In the contemporary era of technological advancement, where ICT is
deeply embedded in daily life, the cultivation of computational thinking among primary school
students has acquired heightened importance. The integration of ICT is transforming the labor
market, with emerging professions increasingly requiring advanced expertise in information
technology and programming. Studies on the digital labor market reveal that ICT-related roles
are expanding at a markedly higher rate than other sectors, highlighting a growing demand for
specialists in this domain. Bridging this skills gap necessitates the modernization of ICT
curricula, starting at the foundational levels of education. As a result, fostering basic
programming skills and digital literacy among primary school students have become a strategic
imperative. In the modern education system, the acquisition of creative skills among primary
school students is of key importance. Computational thinking plays an important role in driving
innovation, problem-solving, and adaptation in an ever-changing world. However, traditional
teaching methods often prove ineffective in developing this important skill in children. Given
this problem, there is an urgent need to explore alternative pedagogical approaches that could
activate and enhance students’ computational thinking abilities. In order to integrate
computational thinking and programming into elementary school curricula, it is necessary to
carefully select tools, methods and approaches to learning.

Coding, a prominent trend in the modern world, holds a significant position within the
field of education [1]. Notably, its integration into the educational process was formalized by
the decree of the government of the Republic of Kazakhstan (Ne 249) dated March 28, 2023. As
part of the concept for the Development of Education in the Republic of Kazakhstan for 2022-
2026, plans have been outlined to provide free courses for students aimed at enhancing their
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digital competencies. These courses will cover key areas such as coding, programming,
robotics, and related disciplines.

Materials and methods. Computer programming is considered a key competence for
the development of computational thinking, as well as logical and analytical thinking.
Therefore, it is considered important to introduce programming training at all levels of
education, including early childhood. In this study, we analyze how initial programming
training affects the development of algorithmic thinking and programming skills [2].

In the context of programming education, it is imperative to focus on pedagogical
approaches that cater to the individual needs of students, with particular emphasis on
motivation as a critical determinant of success in the learning process. In this regard, we
propose a methodology that integrates both collaborative and individualized learning through
the utilization of diverse technological tools and educational strategies.

This paper presents a programming instruction method designed for younger students,
which includes both cooperative and competitive stages. The approach incorporates a variety of
educational strategies, including game-based learning, gamification, flipped classrooms, and
project-based learning. The primary objective is to provide foundational programming skills
and knowledge to all students, while also offering opportunities for advanced study for those
with a greater interest in the subject. The flexible curriculum allows for the review and
reinforcement of topics at more advanced stages, facilitating skill development over time. As a
result, the complexity of programming tasks progressively increases throughout the course.
Initially, students develop basic programs and, as their education advances, engage with more
complex challenges. The proposed methodology is adaptable and can be effectively
implemented with students aged 8 to 11 years.

Computational thinking refers to the ability to solve problems, design systems, and
analyze human behavior through the application of computer science principles. While the
virtual machine plays a pivotal role in the development of computer applications, it also offers
valuable strategies for addressing challengers across a wide range of domains by employing
both intelligent and creative approaches. The primary aim of computational thinking is to
cultivate creativity and critical thinking, alongside the development of various competencies,
through the application of computers and algorithms, Key techniques in computational thinking
include task decomposition, pattern recognition, abstraction of general principles, and
algorithmic development. These processes are further supported by educational tools such as
robotics, visual programming, and video game design.

Modern students actively interact with digital technologies, especially in games. Using
these technologies to teach programming and computational thinking is natural. Gamification,
which includes game elements such as awards and contests, is widely used in education to
increase motivation, engagement and creativity. It promotes active learning and independent
learning of the material but faces limitations such as a lack of resources and interest from
students [3-4].

Gamification and game learning differ: the former introduces game mechanics into the
learning process, while the latter uses games to study subjects. Serious educational games
develop creative thinking and key skills such as problem-solving and strategic planning. They
combine knowledge and action to form expert skills [5].

An important approach is an inverted classroom, where students prepare online and
actively participate in classes in the classroom. This helps to individualize the learning process.
Computer-based cooperative learning shows better results compared to competitive and
individual learning [6].

Collaborative learning develops deeper problem-solving skills compared to competitive
methods, through the exchange of ideas and strategies between participants, as well as
improving the overall understanding of the task. Individual technologically supported learning
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cycles increase the efficiency of mastering the material and the productivity of teamwork.
Innovative approaches with an emphasis on ICT and student-centered learning are being
actively introduced in primary schools, where the role of the teacher becomes mentoring[7-10].

Future revisions of ICT curricula and related fields should be guided by clearly defined
principles. The proposed methodology integrates both collaborative and individual learning
approaches, incorporating a diverse range of technological tools and pedagogical strategies.
These strategies include constructivism, project-based learning, gamification, flipped classroom
models, and collaborative learning. The methodology described in the article includes three
mandatory cycles in which students apply the same coding principles defined within the
framework of the subject topic "Logical Operators™, but use different tools to master them. This
approach allows students to gradually deepen their knowledge in accordance with their interests
in the subject.

The initial phase emphasizes learning through cooperative play and a flipped classroom
model, focusing on foundational coding concepts and problem-solving skills. In the subsequent
phase, students engage in independent study of block coding. This methodology fosters active
participation among all learners while accommodating their individual developmental needs.
The selected tools are economically efficient and can be tailored to meet specific educational
objectives.

In general, this teaching methodology emphasizes the importance of active use of ICT
in primary school, which contributes to the development of computational thinking and creative
skills among students. A range of games, software platforms, and tools can be employed within
this approach. A list of possible options is presented in figure 1.

Instruction based on Gamification,

a game-based pl‘?lj'egt-ba§ed
g 3 'k .. collaborative
approach, teamwork Tidividial s
and reverse learning g

l-cycle 2-cycle 3-cycle
Figure 1 — Methodological cycles

In the first phase, the Lego Mindstorms Education EV3 board game can be employed as
an instructional tool. This game integrates a mobile application with a camera-based interface,
which enhances student engagement. The task involves solving a puzzle where students must
design instructions for an alien to resolve a particular problem. This method departs from
conventional classroom structures and is particularly effective for primary school students, who
are generally familiar with mobile applications and board games.

In the second phase, the Scratch programming platform can be introduced. Scratch
offers students the opportunity to learn fundamental coding concepts at their own pace. The
foundational principles presented through Scratch align with concepts students have previously
encountered through their experience with the board game. This phase facilitates the further
development of skills in block-based programming, while also providing an introduction to
basic programming concepts within the Scratch environment. Furthermore, a wide range of
online resources is available, which can be utilized to support educational objectives.

Programming is often called the "key skill of the 21st century"”, and its importance for
the future of every student is widely recognized. The worldwide popularity of the "coding for
All" and "Learn to Code" movements has attracted the attention of millions of students and
educators around the world. However, recently, there has been a shift in emphasis from simple
programming to the development of computational thinking as a fundamental skill for everyone
[11-15].

35



Table 1 — Instruments and paradigms applicable to the proposed approach

Cycle Tools The educational paradigm
1 Lego Mindstorms Combat code Puzzles A collaborative, play-based

Education EV3 flipped classroom model
2 Scratch The code is a monkey | Minecraft Individual task

A survey was conducted among fourth students to explore their attitudes toward the use
of various tools for teaching programming and evaluating their learning outcomes. The study
included students from two schools, ensuring an equal representation of male and female
participants. During their regular training sessions, the students engaged with the proposed
digital tools, and the results were analyzed based on their collective experiences.

The primary aim of the study was to assess the benefits of the selected digital tools
within the educational process, rather than to evaluate student performance. The focus was on
investigating students’ interest in these tools and their perceived efficacy in facilitating the
achievement of desired learning outcomes. Therefore, the analysis concentrated exclusively on
aspects of the educational process, as reflected in the students’ experiences.

The survey examined students’ perceptions of two specific tools: Lego Mindstorms
Education EV3 and Scratch. The former was used in a collaborative play context, while the
latter was integrated into a project-based learning approach that incorporated elements of
gamification. The survey consisted of two sections. The first section collected demographic
information, including age, gender, academic year, and prior programming experience. The
second section aimed to evaluate students’ attitudes toward programming instruction using the
selected tools. A five-point Likert scale was employed, with responses ranging from “strongly
disagree” (1) to “strongly agree” (5). This section of the survey provided valuable insights into
the quality of students’ learning experiences with the tools presented. This study highlights the
importance of integrating digital tools such as Lego Mindstorms Education EV3 and Scratch
into curricula to develop students in programming and computational thinking. It also points to
the need to train teachers and ensure their access to high-quality educational resources. The
results obtained contribute to a more effective integration of digital literacy into the educational
process, stimulating students' interest in programming and computational thinking.

Results and discussion. Students from two different primary schools in Shymkent,
regardless of age and gender, used Lego Mindstorms Education EV3 and Scratch as
programming teaching tools. The survey was conducted both in the IT Lyceum School, in
classes with a good technical base, and in the general secondary school.

The total number of participants in the survey was 75 people, of whom 56% were
students and 44% were female students. Survey results, how students approach learning
programming using Lego Mindstorms Education EV3 and Scratch, are presented in Tables 2
and 3. To calculate the average value, all student responses are added together, and then the
sum is divided by the number of respondents. The results of the survey regarding students'
attitudes towards using Lego Mindstorms Education EV3 and Scratch are presented in Table 2.
The tool’s instructions were found to be clear and intuitive, and students valued the tools’
interactive features.The learning outcomes of using Lego Mindstorms Education EV3 for
coding were higher (4.65) than for Scratch (4.38).

The observed outcomes are consistent with the anticipated results, as Scratch is
intended for later stages of learning, when students have already begun developing
computational skills. Students show a favorable perception of using Lego Mindstorms
Educational EV3 and Scratch for educational purposes. The capacity to identify suitable
solutions is particularly engaging, fostering greater interest and motivation within the learning
process. This approach also promotes active participation in lessons, enhancing students’ drive
to achieve educational objectives.
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Table 2 — Results of assessing students' attitudes towards using Lego Mindstorms Education EV3
and Scratch to teach programming, depending on their gender

Question Lego Mindstorms Education EV3 Scratch N=75
N=75

Total Boy Girl Total Boy Girl

Value Value Value Value Value Value
The interface of the tool 4,52 4,54 45 4,47 4,46 447
demonstrates ease of use
The instructions for using 4,53 4,68 4,38 4,57 4,64 45
the tool are clearly stated
Finding the right solution 4,68 4,71 4,65 451 451 45
stimulated my motivation
and desire to learn
I can easily meet the 4,59 4,66 4,53 4,58 4,46 4,69
requirements for these tools
Mastering the skills of 4,56 4,68 4,44 4,52 4,54 45
working with Lego
Mindstorms Education EV3
or Scratch is easy
While playing Lego 4,54 4,63 4,44 4,52 451 453
Mindstorms Education EV3
or Scratch, | have fun
Learning to use Lego 4,57 4,76 4,38 4,61 4,67 4,56
Mindstorms Education EV3
or Scratch is fun
I prefer learning through 4,47 4,63 4,32 4,47 4,46 4,47
games to traditional
methods.
The method of game based 45 4,59 4,41 4,67 4,62 472
learning  enhances the
achievement of desired
outcomes  with  greater
efficiency and effectiveness
The introduction of game 4,59 4,73 4,44 4,6 4,51 4,67
elements makes learning
subjects more exciting
Overall, | rate this 4,58 4,63 4,53 4,62 4,54 4,69
experience positively
The interface of the tool 4,62 4,68 4,56 4,53 451 4,56
remains easy to use

Table 3 — Results of the assessment of students’ attitudes toward the use of Lego Mindstorms

Education EV3 and Scratch in schools

Question LegoMindstormsEducation Scratch
EV3
IT Lyceum General IT Lyceum General
School secondary | School secondary
school school
Value Value Value Value
1 2 3 4 5
The interface of the tool demonstrates ease 4,68 4,39 4,65 4,32
of use
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1 2 3 4 5
The instructions for using the tool are 4,74 4,39 47 4,46
clearly stated
Finding the right solution stimulated my 4,85 4,54 4,68 4,37
motivation and desire to learn
I can easily meet the requirements for these 4,79 4,44 4,85 4,34
tools
Mastering the skills of working with Lego 4.7 4,46 4,74 4,34
Mindstorms Education EV3 or Scratch is
easy
While playing Lego Mindstorms Education 4,74 4,44 4,88 4,22
EV3 or Scratch, | have fun
Learning to wuse Lego Mindstorms 4,76 451 4,79 4,46
Education EV3 or Scratch is fun
I prefer learning through games to 4,62 4,49 4,74 3,24
traditional methods.
The method of game based learning 4,79 4,27 4,79 4,56
enhances the achievement of desired
outcomes with greater efficiency and
effectiveness
The introduction of game elements makes 4,76 4,46 4,74 4,46
learning subjects more exciting
Overall, | rate this experience positively 4,74 4,46 4,82 4,44
The interface of the tool remains easy to 4,76 451 4,79 4,32
use

The majority of students demonstrate proficiency in using these tools (Lego Mindstorms
Education EV3: 4.73; Scratch: 4.54). Students enjoy working with these tools and view them as
a means of better integrating into the learning process. They express a preference for this
format over traditional teaching methods, believing it accelerates and improves the
achievement of educational objectives. Furthermore, there is a clear interest in further utilizing
software development tools based on Lego Mindstorms Education EV3.

The findings presented in Table 2 and 3 support the conclusion that integrating
educational tools such as Lego Mindstorms Education and Scratch into programming
instruction facilitates the effective attainment of educational goals while enhancing student
satisfaction with the learning process in primary education. Since all students came into contact
with programming for the first time, it is not possible to analyze the results depending on the
age of the students. However, it is interesting to note that students who had no previous
programming experience expressed a higher positive rating for Lego Mindstorms Education
EV3 than for Scratch (the average experience using Lego Mindstorms Education EV3 was
4.73, while for Scratch it was 4.54). This may indicate that Lego Mindstorms Education EV3 is
better suited for introductory programming training, which confirms our hypothesis.

Table 2 shows that the students are more positive about Lego Mindstorms Education
EV3 than the other students. However, the situation is reversed in the case of Scratch, where
students show a more positive reaction. This result was expected given the fact that students are
more cooperative, which supports the features of Lego Mindstorms Education EV3, while
students show competitiveness.

Students of the IT School-Lyceum evaluate their experience of using both educational
tools somewhat more positively (Table 3), which can be explained by the availability of
resources and infrastructure at this school.

Conclusion. This article outlines a methodological framework aimed at addressing the
educational needs of students through the development of a pedagogical strategy focused on
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learning programming via games and gamification. The proposed approach features a
curriculum organized into three cycles, blending both collective and individual learning
modalities. To enhance learning outcomes, a diverse set of educational tools and methods was
employed, setting this model apart from traditional approaches by considering both the specific
needs of students and the capacity of educational institutions to meet those needs. The inverted
classroom model was incorporated to improve teacher training and foster a more engaging
learning environment. The approach was successfully pilot-tested in primary schools in
Shymkent, with the primary goal of evaluating feasibility of introducing computational
thinking at the early stages of education.Our main goal was to determine the acceptability of
implementing computational thinking at the initial stage of learning. The initial results indicate
a high interest among students in technological solutions (in particular, the proposed Lego
Mindstorms Education EV3 tool) and their desire to actively participate in the educational
programming process. Further analysis of students' expectations depending on the opportunity
and their access to technology may also be valuable in the study.
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METOIUKA PAZBUTHUSA BBIYNCJIIUTEJIBHOI'O MBIIVIEHUSA B HAYAJIBHOM
KJIACCE, OCHOBAHHAS HA OBPA3OBATEJIBHBIX IIOJAXOJAX

Caopipxanosa JI.IL., noxTopanT
Kaiinaxoaena JI.K., kanauaT megarornieckix HayK

FOorcno-Kazaxcmanckuil neoazocuneckuil ynusepcumem umenu O. JKanuberosa, 2.l lvimxenm,
Kazaxcman
FOorcno-Kasaxcmanckuu ynugepcumem umenu M. Ayszosa, 2. [llvimkenm, Kazaxcman

AHHOTauus. BpruucnuTenbHOoe MBIIUIGHHE NPU3HAHO BAXKHBIM HABBIKOM JJISl  yCIEIIHOW
ajanTalud K COBPEMEHHBIM TEXHOJIOTHSM, M H3yYCHHE IPOTPaMMHPOBAHUS SIBSIETCS OJHUM H3
HambOonee 3(eKTHBHBIX CIIOCOOOB €ro pa3BUTHA. B CBS3M C 3TUM PEKOMEHAYETCS 3HAKOMHUTH C
MPOrpaMMHUPOBaHKEM IJs1 POPMUPOBAHUS BBIYUCIUTENBHOTO MBIIUICHHS YK€ B HauyaJbHOM Kilacce.
OpHako HavyaJbHBIE yYaIIHEeCs YacTO CTAIKUBAIOTCS C TPYAHOCTSIMH M3-3a HETOCTATOUYHOM MOATOTOBKU.
B nannO# HaydHOW CTaThe MPECTABIICH MEJArOTHIECKU MOIX0A K 00yYEeHUIO MPOTPAMMHUPOBAHUIO C
WCTIONB30BaHUEM HMIPOBBIX 3JEMEHTOB U reiimudpukanuu. B pamkax ydeOHoro mpeamera "Lludposas
rpaMOTHOCTB" OBIT BBIOpaH pa3fiell, CBSI3aHHBIA C JIOTHYECKHMHU OINEpaTopaMH, W TPEIUIOKEH METO[
o0y4eHus uepe3 urpy. s pemeHus: npobiieMbl HEIOCTATOYHOW MOJATOTOBKM YUHTENIEH ObUT MCIIOJb-
30BaH MOJXO0/ "TIepeBEepHYTHIN Kiacc", KOTOPHIH JeraeT oOydeHHe OoJiee YBIEKATEIbHBIM U OPHEHTH-
pOBaHHBIM Ha ydamuxcs. [IporpamMmma oOydeHHUs] OCHOBaHAa Ha CIIMPAJIbHON MOJAEIH M peau3yercs B
TPHU 3Tama, couerasl rpynioByl0 U HHIUBUAYaJIbHYIO padoTy. Meron Obl1 onpoOoBaH Ha 75 yuyeHHMKax
U3 JIBYX IIKOJ, U OLICHKa OblIa COCPEIOTOUEHA HA ONbITE OOYUEHHUS, BHISIBICHUH Pa3IMYUi B TOCTHKE-
HUSX MaJbUMKOB M JIEBOYCK C Pa3HBIM YPOBHEM [OCTyMa K HH(OPMAIMOHHO-KOMMYHHKAIMOHHBIM
texnonorusiM (MKT). Pesynbrarel moarBepxkaaoT 3ppeKTHBHOCTD MPENIOKEHHOTO MOIX0/1a.

KarwueBble ciaoBa: Scratch, BBIYMCIMTENFHOE MBIIUICHHE, KOAWPOBaHME, TeMMU(UKALM,
MPOTPaMMHUPOBAHKE, PEIICHNE TPOOIIEM.

BIJIIM BEPY TOCILAEPIHE HEI'T3JIEJI'EH BACTAYBIII ChIHBIITA ECEINTIK
OUJIAYBIH JAMBITY 9JAICTEMECI

Caobipxanosa JLIII., nokTopaHT
Kaiinakoaesa JI.K., negaroruka reUIbIMAAPbIHBIH KaHIUIAThI

O.)Kanibexos amvinoazvl Oymycmix Kazaxcman nedacocuxanvix ynusepcumemi, Lllvivkenm k.,
Kazaxcman
M.9ye306 amvindazert Oymycmix Kasaxcman ynusepcumemi, Lllvimkenm K., Kazaxcman

Angatna. EcenTik o#naysl 3amMaHayd TEXHOJOTHsUIApFa COTTI OEHIMIENyMiH MaHBI3IIbI
JAFIBICHl PETiHIE TaHBUIBIN, OaFaapiaMaiayibl YHPEeHY OHBI JaMBITYIBIH €H THIMII 9JIiCTepiHiH Oipi
Oonbin TabbutaAbl. OchiFaH OaiaHbICThI OacTaybIll CHIHBINTA €CENTIK OWIayblH KAJBIITACTHIPY YIIiH
OarjapiaMangay MEH TaHBICTHIPY YCBIHBUIAJABL AJaiiya, OacTaybllll ChIHBIN OKYLIbLIAPHI KeOiHece
KETKUTIKCI3 JTaWbIHIBIKKA OalTaHBICTHI KUBIHABIKTapFa Tam Ooyajsl. Byn FRUIBIMEH Makaiajga ONbIH
3JIEMEHTTEPlI MEH relMU(UKALMIHBI KOJIJJaHa OTBIPBIN OaraapiiaMaiay/bl OKbITYIBIH I€I1arorHKaIbIK
tocim  kentipiared. "L{udpnblk cayaTTBUILIK' OKy TIOHI asiCBIHJA JIOTHKAIBIK OIepaTopiapMeH
OaiiiaHpICTBl O6JIIM TaHIAJBIN, OHBIH apKbUIbl OKBITY 9iCi YCHIHBULABL. Myframimuepai maspiayabiH
KETKUTIKCI3/ITT MOCeNeCiH WIenry YHIiH" TOHKEPUITeH CBIHBI' TOCUI KOJNAAHBUIALI, OYII OKYIbI
KBI3BIKTBI 9pi OKyIlIbLIapra OarbiTTanraH etemi. OKbITY OarmapiamMachl CHOHPajbIbl  MOJIEIbIe
HETI3/IENITeH )KOHE TOITHIK JKOHE JKEKE YKYMBICTHI OipiKTipe OTBHIPHIIN, YIII KE3CHIE KYy3ere achlpbLIajIbL.
Byn omic exi MekTenTiH 75 OKyHIBICHIHAA CHIHAJABI JKOHE Oaranay OKy ToXipuOeciHe, aKmapaTThIK-
KOMMYHHKaNUsUIbIK TexHonorusuiapra (AKT) konm KeTiMaumiri op Typil Yimap MeEH KbI3Iap.IbiH
JKETICTIKTEpIHAET1 albIpMaIlIbUIBIKTAp/bl aHbIKTayFa OarbITTayifaH. HoTwkenep YCHIHBUIFAH TOCUIIIH
TUIMJIUTITIH pacTai k.

Tipek ce3aep: Scratch, ecenrik oitnay, koaray, reiMudukanus, OaraapiamManay, Macelenepii
eIy .
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Kopxvim Ama amvinoasw Kvizviiopoa yrusepcumemi, Koisviiopoa ., Kazaxcmarn

Annarna. Kasipri TexHoiorusapasl KoJanaHy OKyIIbLIapIsiH (yHKIMOHAIIBIK CayaTThUIBIFBIH
apTTHIPY/ia epeKIle MaHbI3Fa He OOJIBIN TaObUTaabl. 3aMaHayn KOFaM/a TeXHOJIOTHsIIap OapibIK canana
MaHBI3IBl POJl aTKapbIll OTHIpFaHIBIKTaH, OUTiM Oepy kykeci ae Oy yAepicTeH ThiC KajiMaybl THIC.
TexHomorusinap apKbUIbl OKYIIbLIApFa OLTIM OepyniH jkKaHa, THIMII OMICTEPIH CHri3y MYMKIHIIT
TybIHZAQIIBI. Makanaga OSIeKTp DHEPrHsACHl JKOHE KyaT TaKbIPbIOBIH OKBITYa KOMITBIOTEPIIiK
CUMYJISIIISIIApABl  KOJAAaHYbIH OKYIIBLIApABIH (YHKIMOHANABIK CayaTThUIBIFBIH AaMBITYJAFbl PO
3eprrenesi. KoMmploTepimik cUMyNSIusulap apKbUIBl OKYLIBUIAP KypAeni (U3MKaNbIK MpolecTepi
BU3YyAJIN3alMsUIIAI, SHEPTHS MEH KyaT apachbIHIarbl 3aHIbUIBIKTapIbl TyCiHeml. byt Tocin oKymbutapabH
TEOPHUSUTBIK OUTIMAEPIH MpaKTUKaga KOJIIaHy KaOlIeTiH apTThIPHIN, 3ePTTEYIIUTIK )KOHE aHATUTHKAIBIK
oliyay NarapUTapbiH JambITaibl. CUMYISIESIIapAbl KOJINAHY OKYIIBUIAPABIH OKY HPOLECiH KBI3BIKTHI
eTin yHBIMAACTHIpYyFa MYMKIHIIK Oepim, KbI3BIFYIIBUIBIFBIH apTTHIPHII, OJapAblH OelICeHIi KaThICYBIH
KaMTamacel3 eTeni. Makamaga CHUMYJSIOUSUIApAbl KOJAAaHy oicTeMelepl JKaH-)KakKThl TaJIaHBII,
OJapABIH THIMALIITI ToXipHOeNiK MbIcaiap apKblIbl KOPCETUIreH. by TeXHOIOrusmapIsiH KOMeTiMeH
(YHKIMOHANBIK CayaTThUILIKTHI JAMBITY OKYIIBIIAp/Abl 3aMaHayd KOFAMHBIH TaJalTapblHa cail TaibIH
TYIFa PeTiHAE KaJbIITACTBIPYFa BIKNAN eTeli. 3epTTey HOTIIKENEpi KOMITBIOTEPIIIK CHUMYJISLHSIapAbI
OuiM Oepy TMpolEeciHEe EHTi3yOiH MAaHBI3ABUIBIFBIH JKOHE OKYIIBUIAPJABIH  (PYHKIIMOHAJIBIK
CayaTThUIBIKTAPBIHBIH apTyblHA KAHIIAIBIKTEI KOMEKTECETETIHIH KOPCETE/I.

Tipek ce3mep: KoMmproTepimik CUMYISNUSUIAP, OJIEKTP DHEPIUACH, (YHKIMOHAIIBIK
cayaTTBUIBIK, OKY IPOILEC], 3ePTTEYIIUIIK JaFJpuIap.

Kipicne. Ka3ipri onemae 3nekTp sHeprusichl 013[11H KYHAETIKTI ©MIpIMI3IiH aXblpaMmac
Oemnirine aifHanapl. OchlFaH OaillaHBICTHI 3aMaHayu OuTiM Oepy Kyieci OKyIIbUuIapJaH ajiFaH
OUTIMIEpIH TEK TEOPHSUIBIK JKaFblHAaH FaHa €MeC, COHJai-aK oJapJpl eMIpAIH JpTypii
KaFaalgapelHAa KojjaHa Outyal Tanam erefi, Oyl (YHKUMOHAIJIBIK CayaTThUIBIKTBI OKY
MIPOLIECIHIH HET13T1 Kypamiac Oeiri eTe OThIPBII, OHbI JAMBITY/IbIH Ka31pri TaH1a KaHIIaJIbIKThI
MaHbI3/Ibl EKEHIH KOpCeTe .

Opsic Gunocodbl, 61J1IM TEOPHUACH )KOHE FHUIBIM dJ1iIcTeMeci OONBIHIIA FHUIBIM JOKTOPHI
JILA.MukemuHa mikipiHime, (QYyHKIMOHAIIBIK CayaTTbUIBIK aJaMHBIH aifaH OuliMJepiH,
JaFApUTapbIH HAKTHI OMIPJIIK JKaFaiyiap/ia KaHIIaIbIKTh KOJIZaHa allaThIHABIFBIH KOPCETe i, O
a/JIaMHBIH 63 KbI3METIH JKY3€Te achlpyFa JalbIHABIFBIHBIH KOKETT1 IeHreiin Oenrineini [1].

OYHKIIMOHAIIBIK CAayaTTBUIBIKTHI JAMBITYFa apHaJIFaH TarchblpMaliap eiMi3IiH MEKTell
TOXIpHOECiH/Ie KeHIHEH KOJIaHbUIMaiibl. XanbIKapalblK Taxipuoene GyHKIMOHAIABIK cayaT-
TBUTBIKTHI KQJIBINITACTHIPY OHE OaFayiay YIIiH TarchlpMallapblH apHAibl (hOpMaThl KOJIaHbI-
nanel. MyHai TancelpManapblH KYpbUIBIMBI MEH Ma3MYHBI JIOCTYPIIl OKY-TaHBIMIBIK MIHJET-
TEep/eH alTapibIKTail epekiieneHeni. MyramiMaepIiH ocbl TyOereisi aiblpMalIbUIbIK-TapIbl
TYCiIHYl (DYHKUIMOHAJIJBIK CayaTTBUIBIKTBIH op TYPiH AAaMBITY YIIIH TarchlpMajapbl TaHAAY
xKoHe JepOec kobanay YIIiH aFaail skacaiiibl, Oy e3repicke 1ailblH MyFajiiMre Oi1iM 6epyiiH
’KaHa camachblHa IIBIFyFa MYMKIHIIK Oepezi. OcblFaH opail OCkl Makajasja TaKbIPBII asChIHIA
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OKYIIIbUTApFa KYHIETIKTI TYPMBICTa Ui KOJJIAHBUIATHIH TEXHHKA KYpaJaapbIHBIH(MBICAIIBI,
IIAHCOPFHII) )KYMBIC iCTEY NMPUHLIMITEPIH KOMIBIOTEPIIK CUMYISIIUSATIAP apKbUIbl TYCIHIIPY
KapacTolpbUIbl.  KOMIBIOTEpNIK  CUMYJISIMSUIAp ©3  Ke3eriHae OChIHIal  Kypaeni
TaKbIPBINITAPABl OKBITYABIH JKaHAa KOKKHMEKTEPIH allagbl XOHE MEKTEeN OKYIIbUIAPbIHBIH
aKMaparThIK CayaTThUIBIK Typaibl OUTIMIEpPIH KajbIITACThIPYy, OJAPIbIH CHIHH OWJIaybl MEH
Kypaeni xyienepai Tangay KaOUIeTiH JambITy YIIIH MaHBI3Abl TAKBIPBIITAPIBIH Oipi OOJBII
TaOblanbl. TeXHONOTHUAHBIH KapKbIHABI JaMybl JKaFrdaliblHAA DSHEPIrUsHbl YHEMJEY,
SHEPreTUKAIBIK KYHWEIEePAiH TYPAKThUIBIFBI XKOHE SKOJOTUSIIBIK Ta3a SHEPTHUsl Ko3/epiHe KOlry
Macenenepi kahaHIbIK CUNATKa We OONBIN JKaTKaH/Ia, MEKTENTeri OuTiM Oepy OKYIIbLIapabl
OChl e3repicTepii KaObuigayra AalbIHIAybl KepeK. VHTepakTUBTI MOJENbIEpP, BUPTYaJJIbI
3epTXaHajap *oHe MOJEJNbJIey CUAKTBI 3aMaHayu OiuiM Oepy Kypaiaapbl OKYLIbLIapFa HAKThI
eMipze Tikeneil OaiikaiMaybl MYMKiH (DM3MKaJIBIK MPOIECTEPl ic JKy3iHAe OaKbUIayFa >KoHE
3epTTeyre MyMKiHIIK Oepemi. Byi OKyabl KBI3BIKTBHI €Till KaHa KOWMAMIbl, COHBIMEH KaTap
MaTepUAaJJIBI )KaKChl MEHI'€PYTe BIKITAJ €Te/li, OHBIH MPAKTUKAJIBIK ©3CKTUIITH apTThIPA/IbI.

Ocpinaiima, «9IeKTp SHEPTUACH )KOHE KyaT» TaKbIphIObl OOMBIHIIIA OKY YAEpiCiHE KOM-
OBIOTEPIIK CUMYJISIHSUIAPIBI HTI3Y OKYIIbLUIApABIH (PYHKIIMOHAIIBIK CayaTTBUIBIK JCHICHiH
aliTapibIKTall apTTBIPYFa, OJlap/ibl 3aMaHAyHU TEXHOJIOTUSIIBIK XKOHE IKOJIOTUSIIBIK Maceeaepai
HIenryre JaiblHaayFa, COHai-aK Ka3ipri 3aMaHfbl TEXHOJOTHIIApFa COTTI OeifiMuenyre kxoHe
OJIapJIbIH TIOHTE JIETeH KBI3BIFYIIBUIBIFBIH apTThIpyFa MYMKIHIIK Oepeni. Ockap ChIAIBIFBIHA
neneHreH «JlampIKTan melkKkaH Muumonepy aTThl (pUIBMIHIH IIBIFYbIHA YHAICTAHAAFBI Oana-
Japbl OKBITY/Ia O3bIK SKCIEPUMEHTTED Kacay apKbUIbl TYPTKI OonraH FaiasiM Cyrara Mutpa-
HBIH CO3IHIIE, erep Oananapaa KeI3bIFYIIBUIBIK 0oJica, OiiM airy Taburu Typae xypeni [2].

Bbyn KyMBICTBIH MakcaThl OChI CO31 HEri3re ajnga OTBIPBIN, Ka3ipri 3aMaHfbl
KOMIIBIOTEPIIIK CHUMYISILUSIApAbl TaijanaHa OTBHIPBIN, KYHAETIKTI ©MipAeOKyIIbLIIapabIH
«DIIeKTp SHEPTUsACHl KOHE KyaT» TaKbIphIObl HeETi3iHAe (YHKIIMOHAIABIK CayaTThUIBIFBIH
apTTHIPy MYMKIHJIIKTEPIH 3epTTEY OOJIBIT TaOBLIAIBI.

3epTTeyaiH MIHAETTEDI:

1. DHeprus *xoHe KyaT YFbIMJApbIH BU3YaJIIbl TYPAE TYCIHAIPY;

2. TeopusIbIK MaTepUamabl MPAaKTUKaAMEH OalIaHbICTHIPY;

3. OkymsimapaplH €3 OeTiMeH TokKipuOe jkacayFa »KoHE 3epTTEYIIUNK KalijeTiH
JaMBITY;

4. YakpIT NeH pecypcTapabl YHEMJIEN, KYpAedl IpouecTep]l OKYUIbLIapJblH OHai
TYCiHyiHE MYMKIHJIIK Oepy;

5. Typmi mapametpiiepAiH e3repyiH Oakpliay apKbUIbl OKYIIBUIAP KYOBUIBICTap.IbIH
ce0eb1 MeH cailapblH aHBIKTAy bl YHpEHYI,

6. Cumynauus HOTIDKEIEpPIH TalKbUIay KOHE TAaHBICTBIPY AapKbUIbl OKYIIBLIAPIBIH
TONTHIK KYMBICKa OeHiMIeNTyiH KaMTaMachl3 €Ty,

7. Cumynauusiap/ibl naiaananbsiil, OKYIIbUIAPIbIH HAKTHI OMIPTe JKaKbIH Karqainapaa
SHEPTUSHBl YHEMJIEy HeMece XYWeNepaiH THIMIUIITIH apTThIpy MOCEJeNepiH MIelle alyblH
KaMTaMachI3 eTy.

Marepuan :koHe JaicTep. AFBUINIBIH OJCYMETTAHYIIBICHI OJHTOHU | MIJEHCTIH
xahaHaHy KyObUIBICHIH YKOHE OHBIH KOFaMFa 9CEepiH 3epTTereH eHOeri aschiHaa, OyJl TepMUH
peringe XIX racelpgan Oactam <oKammaid cayaTCBhI3IBIKTBI KOIO» MoceseciHe OalIaHBICTHI
KOJIJAaHBICTAFbl 3aHHAMara coiikec kenreH. O Ke3/ie cayaTChI3/IbIK dJIEYMETTIK Macese OOJbII
TaOBUIIBI, IFHA OacTamKpIZa OKY , )Ka3y HeMece opinTep/Ii TaHy KadineTi 00bIn caHamas [3].

Kenecrik oHe peceitik rmcuxosor, mnemaror, PBA akamemuri AcmomnoB A.I'
HETi3/IeMeciHe CoWKec, Ka3ipri ke3zme Oyl TepMUHHIH MarblHACHl «Ka3aK TUIIHIH CO3IIKTE
TYCiHAIpiTyi»: «Cayar amry — aaMHBIH 9J1e0U TiJ HOpMachlHa COMKEC aybI3IIa )KYMBICHI JKOHE
az0alra ceisiey TarabIChIH MEHrepyi» [4].
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bys aHBIKTaMaza cayaTTBUIBIK, JKaJIbl alfaH/a, KeH MarblHA/a, XaJlbIK KOHTEKCTiHJE
MOJICHH, JJICYMETTIK JaMy KOpCEeTKilli PeTiHIe KOJJaHbLICA, KYHIBUIBIK OKY IPOIIECIHIH
canajiblK KepceTkimrepiniH Oipin kepcereni. KP tynreim npesuaenti H.O. HazapOGaeBThiH
«ChIHFa TOJIBI OHXKBUIABIKY» aTThl €HOETiHE CYHEHCEK, MeJaroTHKaNIbIK TYCIHAIpME CO3JIKTe
Obutaii OepiireH: cayaTTBUIBIK — aHa TUIAI JaFAbIMCH VINTACTBHIPATHIH 3aHJBUIBIKTAD MEH
epexeNepi aybi3Iia )KoHe Kaz0alia ceiiey e Kouaany [S].
OYHKIIMOHANIBIK CayaTThUIBIK — ajbIHFaH OUTIM MEH JaFabulapibl HAKTHI JKarnaiia
KoJgaHy KepceTkimn. OyHKIMOHAIABIK CayaTThUIBIKTBIH HETi3Ti OarbITTaphl: OKY, MaTeMaTu-
KaJIbIK, )KapaThUTBICTAHY CayaTThUIBIFBI, )KahaHIBIK Ky3ipeT, MbIFapMaIlbUIbIK oinay (1-cyper).
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KoramJa o3 OpHbIH Taba 6imyi
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9KCHEPHMEHTTEP MEH
BaKbINIAYIAP HKYPrisy apKBIIE
JKapaThlABICTaARYy GimimMin
HAKTHI JKargainapaa
aeprreyre GonaTeiH
MBcesenepAi AHEIKTAY YIIiH
maiiganana 6iny xKaéineri.

GYHKOHOHANAIK CRYATTHLAEIKTHL
aHbIKTayaa 2018 kernman Gacran Gimim
AnyursIaapasie ¢KahaHBIK, KY3sIpeTs

"""""""""""" S, CAYaTTLIALIFBIH JaMBITY A4 Hasapra
\ 04. mﬂha“ﬂb“ﬂ M ‘ anbIHAEL. BareITTBIH MAaKCATBL

smemaeri mahanzbix, MaceTeprepre
A€reH KbISBIFYWBLABIK, TYSBIPY;
KAHAWBIMIBIKKA Taponeney; THiMZD
ic-aperer xocnapnayra yHpery;

6acran OKymBLTAPABIH,
xabinerrepin  ge  mamury

(@} [T
APyl oinay S
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ofinay Gamamm b3 Gerimme wemece TonTa
HAEATAPAE! YCHINY JKOHE OHEI AAMBEITY KabileTim
Ginpipeni. UlmrapMamplAslg, KaGineTTi pamwiTy
ADKBITBI OKYHIML 631 YCHIHFAH HAeAra  ChEE
TYPEBIZAE Kapam, OHbIE KeMUIiH TYCTAPLIN capasia,
‘Garanayra yHpeHeai.

1-cyper — @YyHKUMOHANBIK CAYATThIJILIKTBIH HEri3ri 0arbITTaphbl

3epTTey OapbIChIHAA OKYIIbUIAPAbIH (PYHKIIMOHAIIBIK CayaTThUIBIFBIH apTThIPy MakKca-
THIHJAa KOMIIBIOTEPJIIK CUMYJSLHUSATIAp apKbUIbl SKCIEPUMEHTTIK OKbITY oxici Kpi3buopna
KaJlachlHJarbl «Ybyrai» ¥nTThIK MekTeO1H1H 10-ChIHBIN OKYIIbUIAPbIHA KOJAAHBUIABL. «DJIEKTP
SHEPIUACH] JKOHE KyaT» TaKbIpbIObI OOMBIHINA OKYIIbUIapFa cabak OapbIChIH/A aJiFaH TEOPUSHBI
YKAKCBIPaK TYCIHYT€ KoHE OHBI TOXIpUOeae KOIAaHyFa KOMEKTECETIH KONTEreH KOMITbIOTEPIIIK
MOJIeJIbJIeY CUMYIIusiIapsl 6ap (1-kecte).

1-kecte — Moaenbaey CHMYJIAINUAIAPHI 0ap KOCHIMIIIATIAD

peiHBIH ~ Oipi.  Ochl  TakbIpbIITap
OoMBIHITIA CHMYJISIUSIIAp Oap:
1.TypakTbl TOK TIi30€KTepi: 3IEKTp
Ti30eKTepiH  Kacayra,  KepHEy.i,
KeJIEpTiHi 63repTyre )KoHEe TOK MEeH

Ne | KochIMIIaHbIH aTaybl Cunarramacsl ApPTHIKIIBITBIKTAPHI
1 2 3 4
1 | PhET Interactive PhET nnardopmacel ¢usukama, co- | PhET moumenbaeyaepin Konagany
Simulations HBIH INIiHAE OJEKTP JKOHE MarHe- | maljaiaHyIibiFa OHAH,
TU3MJIE MHTEPAKTUBTI MOJENbACYNIEP- | HHTEPAKTHBTI JKOHE KOPHEKI.
Il yceiHanbl. By eH tadbiMan OinmiMm | Bapnblk  oKymbuiap  yIoiH
Oepy CHUMYISIMSUIBIK IDIaTGopMaina- | KOJabl.
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KyaTThIH Kajlail e3repeTiHiH Oalikayra
MYMKIHIIK Oepei.

2.TypakTbl TOK Ti30eriH KypacTbl-
pywBl:  pe3ucTopiap, Oartapesuiap
JKOHE aMIIepPMETpIIep CHSKTHI dpTYpIi
KOMITOHEHTTEpI  Oap  Ti30ekTepmi
KYpYyFa ®OHE ChIHAyFa apHAJIFaH.
3.«DNEKTPOCTaTHKAY: 3apsaTap MEH
AIEKTPOCTATHKAIIBIK epicrepmi
3eprTey.

EveryCircuit

MoOunblli KOCHIMINIA JKOHE DIICKTP
Ti30EKTepiH MOJeNnp/eyre apHaaFaH
OHJIaMH TuTaTopma. DIEKTp Ti30eKTe-
piHIH Kamail JKyYMbBIC  iCTEHTiHIH
KOpHEKI TYypJe KOpCETETiH JIJIEKTp
TOTBI MEH KepHEYiHIH aHUMaIlHs-
nmaperH Kamtunabl. EveryCircuit apTyp-
JIi KOMIIOHEHTTEPl YCBIHAJbI, COHBIH
imriHme KyaTr Kesfepi, pe3ucropiap,

¥Ysuel TenedoHFa Ja OKYKTEN
KOJIaHyFa Oonajpl, OKYIIbI-
nmapra cabaKTaH THIC YaKbITTa
TancepMallapMeH HKYMBIC
icTeyre MyMKiHJIK Oepeti.

KOHJICHCATOpNIap  JKOHE  TpaH3MUC-
TopIIap.

Comsol Byn xypmemi wmxkenepnik koHe | Comsol kbuTy Oepy, MexaHUKa,

Multiphysics FBUIBIMH  €CENTEeYNepl MOJENBACYTe | 3JEKTPOMAarHEeTH3M, XUMUSUIBIK
apHaJFaH KON(YHKIIMOHANb! | KHHETHKA JKOHE T.0. CHSKTHI
OarmapiaMaiblk KaMTaMachs eTy. On | opTypii  (QH3MKaIBIK  TIporiec-
¢u3nka,  WHXKEHEepWs,  OHOJOTHS, | TePAI MOIEIbACYIl KOJIAiIbI,
XUMHSL JKOHe 0Oacka Ja FBUIBIM | OYJ1 OHBI KOIl MOceleli HHXe-
cajanapbIHIaFbl KYOBIIBICTAp/IbI | HEPIIK KOJAaHOanap YIIiH oM-
3epTTe, OJapAbl MaTeMaTHKaIbIK | Oeban miemniM erteni. bipHeme

MOJIENIbACP aPKbUIbI BU3yaTH3aIUsIAY
MyMmkingirin - Oepeai.  COMSOL-npbI

KHl AIEKTPOMArHETU3M,
TEPMOJIMHAMUKA, TUAPOIMHAMHUKA,
aKyCTHKa, KYPBUIBIMJIBIK MEXaHUKa
JKOHE backa a cajanapaa
KOJIIaHbUIaAbI.

(hm3HUKaNBIK KYOBUIBICTapABI Oip
MoJienbre OipiKTipy MYMKIHJITI.
Byn OGipremre ¢u3uKaibK Mpo-
LecTep, MBICANIBI, 3JIEKTpOMar-
HUTTIK ©pic KoHE MEXaHUKAJIBIK
nedopmalsiap 9peKeTTECEeTiH
KYpaedi oKyWenepai MoJIeib-
neyre MyMKiHmiK Oepemi. Ilaii-
JJIaHyIIbLIAp ©3/CPIHIH TeH-
JICYJCpIH JKOHE MalaiaHyIIIbl
nHTepdeiicTepin kacall anmanupl,
Oy1 Mozenpaeyyepai  Oenrii
0ip >k00aHBIH HaKThl TajlanTa-
peiHA Oedimaeyre MYMKIHAIK
Oepeni.

Mozaik Education — nudpiaslk OKBITYIbI KOJIIayFa apHaiFan OitiM 6epy miatdopMachl.

On MekTenTepaeri OKy YAEpIiCiH )KaKcapTyFa OarbITTalFaH KOHE MYFaIiMJIep MEH OKYIIbLIapFa
KOpHEK1, HHTEPAKTUBTI KOHE MYJIbTUMEIMUIBIK Ma3MYH apKbUIBI OKY MaTepHAIapbIMEH ©3apa
opekertecyre kemekteceni. Mozaik Education komnmanGacel mHTEpakTuBTI cabakrapiabl, 3D
YATUIepiH, oKy OelHenepiH, dJIEeKTPOHABl KiTanTapAbl kKoHe 0acka OKYy MaTepualjapblH KOoca
aIIFaH/Ia, OKBITY JKOHE OKBITY KYPaJIJapPbIHBIH KEH ayKbIMBIH YCHIHAIBI.

Mozaik Education konmgan6acel keneci Heri3ri MyMKIHAIKTEPAl YChIHAIBI:
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o UHumepaxkmuemi 3D mooenvoepi. Ilnarpopma anatomusi, ¢GU3UKA, XUMUS,
reorpadus, Tapux KoHE 0acKa MOHAEP/Il OKyFa MYMKIHJIIK OepeTiH MpIHaarad 3D mMoaenbaepin
KaMTuabl. MyHaail Mozaenbaep OapiiblK OLTiM alymiblIapFa MaTepHajibl TEpeHIpeK TYCiHyre
KOMEKTECe/l, OUTKEHI oJlap OOBEKTUIEPMEH ©3apa OpEKEeTTeCE allaJibl JKOHE OJIapJbl OpTYpJIi
KBIPbIHAH KOpe aJlajibl.

e Oky oeninenepi. Mozaik oKy MarepuaiblH TOJBIKTBIPATHIH JKOHE MYFaliMiaepre
KYpZAEN TaKbIPBINTApAbl CypeTTeyre KOMEKTECETIH OKy OelHenepiH YCbIHabl. beltnenepi
OKYIIbIIAPJBIH 63 OETIHIIe OKyhl YIIIH HEMece WHTEPAaKTHBTI cabakThIH Oeiri peTiHue
naigananyra 0oJasl.

o JnexkmponowlK Kimanmap men pecypcmap. Konganbana optypiii moHaep OoiibiHIIa
AJIEKTPOHABI OKYJBIKTap MEH KiTamrtap KitanxaHacel Oap. Kemreren kitamrapna TtecTTep,
TarcelpManap >KoHE KOCBIMIIIA pecypcTapra cuITeMesep CUSKThl MHTEPAKTHBTI 3JEeMEHTTEp/l
KaMTBUIAJIbI, OYJ1 OKY MPOIIECIH KEeHUIICTE .

o Tecmmep men ncammuizynap. Mozaik Education Myramimzaepre OKyIIbLIap.IbIH
OUTIMIH TeKcepyre >KoHE ONaplblH YirepimMiH OakplaayFa MYMKIHIIK OepeTiH TecTTep MeH
WHTEPAKTHBTI TaIlChIpMaJiapbl KacayFa apHaIFaH Kypaiaap/sl YCbIHaIel. MyFaniMep JaiblH
ChIHAKTap/bl MaiijanaHa anajasl HEMece OKYy MaTepuaijapbl HETi31H/Ae 63 ChIHAKTapbIH jkKacai
anajpl.

o JKabvik nnamgpopma sncone Koaxcemimoinik. Mozaik Education xonmanOaHbI
cabaKkrap/a J1a, KallbIKTBIKTAaH OKBITY/IA Ja MaiaajJanyFa MYMKIHJIIK O€peTiH KOMITBIOTEpIepAl,
TUTAHIIETTEP/l KOHE MHTEPAKTHUBTI TaKTalapAbl KOca ajFaHla, opTYpii KYpBUIFbUIApJa KOJ
KETIMIL.

o IOpmypai mindepodi Kondany. Ilnatdopma KenTereH TUAEPAl KOIIANUIbI, OYJ OHBI
OpTYpIIi enaepaiH O151iM anylIbUIapblHa KOJKETIMII €TeIl.

Mozaik  Education bazoapnamacevin OKy  npouyecinoe  nanoanianyowly
apmobIKULbLIBIKIAPbl

Mozaik Education KosngaHy oKy yAepicl YILIIH KONTETeH apThIKIIbUIBIKTApFa He:

1. Oxywbinapovtyy  6encendinicin - apmmorpy: Mozaik Education-teiH  Herisri
apTHIKIIBUIBIKTAPBIHBIH O1pl OKYyAbl OUIIM amyllbliap YUIIH TapThIMJbl €TETIH UHTEPaKTUBTI
TEXHOJIOTHsUIapAbl Mainanany 6omabin Tabbutanel. MaTepakTuBTi 3D Moaenbaepi, aHUManusap
MEH OeifHeNnep OKyIIbUIapFa OKY IPOIIECiHE eHyre MYMKIHIIK Oepeii, Oy OHbI KOpHEKI Typ/e
0aif koHe TYCiHIKTI eremi. Mpeicanbl, OimiM amymsiap afaMm JeHeciHiH Mopenin 3D
(hopMaThIHIa KapacThIPBII, OHBIH 11IKI MYILIEIEpiH 3epTTeil anaapl, OyJ KypAeai aHaTOMUSUIBIK
TaKbIPBINTAPbl TYCIHYAl alTapibIKTail keHinneTeai. by KaTeicy JAeHreiliH apTThIpaabl KoHE
Kypc O0BI TaKBIPHITKA KBI3BIFYIIBUIBIKTEI CAKTAyFa KOMEKTECE/I.

2. Opmypni oxvimy adicmepin Konoany: Mozaik Education xonganOaceiHIa
¢bpoHTamBABI cabaKTap, TONTHIK JKYMBIC, KEKe OKBITY JKOHE apanac OKBITY CHSKTBI dpTypii
Oumim Oepy omicTepinae nainananyra Oonanel. Myranmimzaep miaatgopMaHbl KIacCUKaIbIK
cabakTapapl OTKI3y YIIIH Jie, OKYIIBIIApAbIH 63 OeTiHIIe KYMBIC ICTeyl YIIH JIe maiijgaiaHa
anajpl, OyJ1 oJlapFa MaTepualIbl 63 KapKbIHBIMEH YHpeHyre MyMKiHAIK O6epesi. OKbITYIbIH OyI1
MKEeMJIl TOCUIl OKY MpoOLEciH opOip OKYIIBIHBIH KaKETTUIIKTEpiHe OeliMmieyre, COHAal-aK
OJIapJIbIH JKEKe epeKIIeTIKTepl MEH KallayJapblH eCKepyre MyMKIHJIIK Oepe.

3. Hnmepaxkmuemi mecminey ycone kepi oainanvic: Mozaik Education MaHBI3IBI
MYMKIHJIKTEpiHIH Oipl HHTEPAKTUBTI ChIHAKTAP MEH KATThIFyJIap/bl *Kacay MYMKIHJIT OOJIBII
TaObL1aab1. MyFaniMziep AalbIH TECTTEpP/Il Naii1aana ajnaibl HeMece o3 OeTiHIIIe XKacail aajpl,
OyJ1 OKyIIbUIap/AbIH OLTIMIH OKYFa BIHFAIBI popMaTTa TEKCcepyre MyMKiHIIK Oepeni. Tectrep
MyFajliMiepre Te3 Kepi OaljlaHbICc aiyFa >KoHE opOip OKYLIBIHBIH YIrepiMiH Oakbuiayra
keMekTecenl. Kenen Oaramay MYMKIHIIT OKY MPOLECIHIH THIMAUITH apTThIpaabl KoHE
MaTepHalabl TYCIHyAer1 mpodieManap/ibl yaKbIThIIbl aHBIKTAyFa KOMEKTECE/I.
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4. Opmypni KypeiizeLiapoa Kon x»cemimoinik xcaone naioanany: Mozaik Education
opTypii 1uiatdopmanapisl  KOJMAAWABl JKOHE OHBI KOMIBIOTEpJepne, IUIaHIIeTTepe,
MHTEPAaKTUBTI TaKTaJap/a >koHe 6acka KypbUIFbLIap/a naiaananyra 6onaasl. by konganOaHsl
OpTYPJIi OKY MillliM/IEpi, COHBIH iIIiHE KAIIBIKTaH XoHE apanac (opMaTTap YIIiH KOJDKETIMI
eteni. OKyubUIap miaaTgopMaHbl TEK CHIHBINTA FaHA €Mec, COHBIMEH KaTap Yije Je maiianana
anmaznpl, Oysl ocipece KaIIBIKTBIKTaH OKBITY HEMece KOCBhIMINA cabaKTap YIIIH MaHBI3/bL.
KonpganGanel opTypsi KypbUIFBUIApJa HWKEMJl IMaijajaHy MYMKIHIITT MyFagiMaep MEH
OKYIIBUIapFa OPHBI MEH yaKbIThIHA KapaMacTaH dpKallaH OKYy MaTepHajiapblHa KOJI KeTKi3yre
KOMEKTECE].

5. Binim éepy pecypcmapul scone nekmponovt Kimanmap kimanxanacwl: Mozaik
Education »nexTpoHIbl OKYJIBIKTapAbl, Makalajapibl, CypeTTepii, AuarpaMmaiapibl >KoHE
MHTEPAKTHBTI PeCcypcTapibl KaMTHTBIH OKY MaTepHalgapbl KiTanmxaHacblHa KON MKETKi3yai
ycoeiHaabl. [lnaTdopmana yCeIHBIIFAH OKY MaTepuaapbl 0acTaysllliTaH opTa OuTiMre AeriHTi
OpTYpJII TOHIEP MEH OKy JeHreiiepin KamTuabl. OcblHIAl KeH KiTalmxXaHaHbIH OOJybI
MyFajgiMepre OKYy YAEpICIH opTapanTaHIbIpyFa, KOCBIMILIA pPeCcypcTapAbl KOCYFa KOHE
cabakTapapl HAKThl MakcaTrTap MEH MiHAeTTepre Oeiimaeyre MyMKiHAIK Oepemi. OKymibuiap
YIIiH OyJI MOHAEP/l TEPEHIETIN OKY KOHE KhI3BIKTHI TAKbIPHINTap OOMBIHILA KOChIMIIIA aKMapat
Iy MYMKIHIITIH OUTIipeti.

6. Kexe oKy oscocnapnapvin Kypy mymkinoizi: Mozaik Education mmatdopmacs
MyFalliMZIepre JKeKe OKy OarmapiaManapblH jKacayFa >KOHE MaTepHajIapAbl OKYIIBUIAPIbIH
HaKThI KOXKETTUTIKTepiHe OefiiMaeyre MyMKiHik Oepeni. by ocipece okymbimap/IiH AaibIHABIK
JIeHreil, KaOlIeTi >KoHe MaTephalibl MEHrepy KbUIIAMABIFBI dPTYpii OOJATBIH CHIHBIITAP
yurin naigansl. Mozaik Education myranimzepre coiikec Ma3MyH/IbI TaHJIAy KOHE OKYIIbLIapFa
03 KapKbIHBIMEH KO3Fally MYMKIHJITIH Oepy apKbUIbl OKYIIBUIAP YIIIH SPTYPIIi TarchlpMaiap
xKacayra MYMKiHAIK Oepeni. XKeke ke3kapac opOip OKYIIbI YIIiH OKY/bl BIHFAMIIbI 5KOHE THIMII
eTe.

Ocpunaiiiia, Mozaik Education myfamimzaep MeH OKyIIbUIapFa 3aMaHayd OKBITY
TajmanTapbiHa OeHiMIenyre KOMEKTECETiH KyaTThl OuTiM Oepy Kypasibl OOJBIN TaObLIAJIbI.
WNuTtepakTuBTi TexHomorusmapasl, 3D Mopenbaepni, OKy OeifHenepiH >KoHE TecTileyai
naijanaHy OKYy MpOIECIH KbI3bIKThI >KOHE OHIMIl eTeAl, Oyl OKYIIbUIApAbIH YJrepiMiH
xakcapTtagel. Mozaik Education mmatdgopmackl cabakrapiel KYpyAblH, MaTepHaaap.ibl
naiganaHyIbIH )KOHE OKBITY bl OeHIMICYIH MKEMI1 MYMKIHAIKTEPIH YCbIHAAbI, OYJI OHBI OLTIM
Oepy opTachIH/Ia TATHIPMAC KOMEKIII eTe/Il.

Horu:kesep mMeH Tajkpliaynap. Okxyubuiapra «OJIEKTp SHEPrUsACHl KOHE KyaT»
TaKbIPBIOBIH TEPEHIPEK TYCIHIIPY YILIiH KYHAETIKTI eMipAe KOJAAHBUIATBIH Ke3-KEeJITeH JIEKTP
KYPBUIFBUIAPBIH MBICANIFA alla OTBIPBIN, COJ KYPBUIFBIHBIH JKYMBIC iCTEY MpPHUHIIUITIHE
HETI3/IeNTeH JKOFaphlla aTallFaH Ke3-KeNTeH KOMIBIOTEPIIIK CHMYJSIUSHBI Taii1amaHbll,
COHBIH OapbICBIHJIA OKYIIBIIAPAbIH (QYHKIMOHAIIBIK CayaTThUIBIFBIH apTThIPYFa HETI3[eNreH
ecenTep/Il YChIHaMbI3. MbIcall peTiH/e Ka3ipri TPEHATET1 TEXHUKAIap bl aJcak, OJ OKYIIBIHBIH
Ha3apblH ayJapblll KaHa KOWMaii, OHBIH COJI €CEeNTi MIbIFapyFa JeTeH BIHTACHIH apTTHIPAAbI dpi
OoJamakTa eMipiiK KaKeTTUTIKTepiHe MakanaHa anajbl.

Tancvipma muicansi.

«Dysony MaHCOPFBIIIBI MEH KaparmaibiM MIaHCOPFBIIITHI CATTBICTHIPY.

«Mozaik education» cuMyJasIuMsCbIH KOJIaHY

1. Cumynsuus apKbUIbl HIAHCOPFBIITHIH KYMBIC 1CT€Y MPUHLHUIIIH TYCIHAIPY (2-CypeT).

Ko3FanTKpIITRIH ~ anAbIHAAFEl KBICBIM TOMEHJAETEH/E, >KapThUIaii BakyyM Taiina
6omazael. ColikeciHIlle, MIaHABI COPY ICKe KOCHUIAABI Ja, CHIPTKBI aya MIAHCOPFBIMIKA TYCE/Il.
Ce06eb1, MaHCOPFHIMITHIH IMTHAETI aya KBICBIMBI CHIPTTAFbl KBICBIMHAH TOMEH.
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2-cypet — KapanaiibIiM 11aHCOPFBIIUTHIH 00I1IEKTEPi

Hlaxcoprpin ayameH Oipre maHabl imriHe TapThin anaapl. lllaHHan Ta3ananran aya
KalTaJaH KYpBUIFBIHBIH CBHIPTKBI JKarblHA IIBIFAJbI, OCHUIAMINA IIAHCOPFBIIITHIH IMIiHIETI
BaKyyM cakTayajbl (3-cyper).

B mozikad

Mo

3¢ LLaHCOpFbIL Kanaii XXyMbic icTeingi? (| ——e 7T b O O 2

WaKFa apHanFaH

Cy3rine MOTO|
S yarinep p

’ LUaHCOPFBILITHIY

A .
Genwexrepi AVRHGR{ wonsi aya KbiCbiMbl Bakyyn ’ Hanpuiy Ym:(c:;:::’:"bm B moza:kBD

WancopFuiTars!

3-cypeT — LLIaHCOPFBIIUTHIH *KYMBIC iCTey MPUHIMITIH CUMYJISIUS apKbLIbI TYCIHAIpY

[IlaHCOpFBIIT KAMIIBIFBIHAA Taiia OOJaThIH JKapThUIal BaKyyMJArbl KBICBIMIBI

KaJIBITITHI aTMOC(epaIbiK KBICBIMMEH CABICTRIpYFa Oomanbl. (4-5 cypeTTep)
Ecen:

bepinceni:

* KapanaiipIM mancopreIThiH KyaTsl P1 = 1800 Bt

* Dyson maHcOpFbIIIBIHBIH KyaTsl P2 = 1200 Bt

* Kapanaiisim mancopreithiy [1OK-1 = 0,7

* Dyson maHcoprbibiHbIH [TOK-1 = 0,85

* DNeKTp SHEPrUsChIHBIH KYHbBI

* 11laHCcOpFBIIITAPIBIH )KYMBIC YaKbIThI aniTachbiHa t = 2 caraT
* Dyson 1m1aHCOPFBIIIBIH 3apsATaY YaKbIThl 3 caraT
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Taby xepex: lllancopreimTap amnrTacklHa OpTa €CENIeH 2 caFaT >KYMBIC icTece, op
LIAHCOPFBILITHI aifbiHa (4 anTa) naijanany KaHiia Typaabl?

B mozikaD - o X

RO

3¢ LLlaHCcopFbIl Kanaii dyMbic icTengi? | ———e 7] b A S =R

KOFapblpaK
aya KblCbIMbl

XengeTkiw

LUaHCOpFBILITBIR LWaHcopFBIWITaFb ATtmocdepansik .
’ Genwexrepi AyaHsit %onbt aya KbiCbiMbl Bakyym ’ Wnphy KbiCbiM E moza’kBD

4-cypet — lllaHCOpPFBIIITAFBI aya KBICHIMBI

BA mozaikip - o X

E,:(:- LLIaHCOPFbBILL Kanai XyMbiC icTeiai? (| e 73 4 a O

KanbinTbl WAHCOPFbILL opTa Bakyym
aTMocepansiK KblCbiM

N

FX ik~
ot coe® b ©
101325 Na 80000 Na 3000 -0,1 Na

Xep MaHb!
FapbiLubl BakyyM

10 Pa~-1Ma 0,0001 Na <0,0001 Ma

LUaHCOPFBILITBIH LaHcopFbIlITaFbI Armocdepansik -
6Genwexrepi £V HEI MO/} aya KbiCbIMbl Bakyym P wnpuy KbICIM E mozaik3D

5-cyper - lllaHcopFpI KANIIBIFBIHAA Nali1a 60JIATHIH )KAPThLIAN BAKYYM

Hlewyi:

[[TancopsbilITapIbIH Naiigalibl KyaThlH €CENTeY:
KapamaiipiM 1maHCOpFBIII YIITiH:

Praiigama= 11 * P; = 0.7 = 1800BT = 1260 BT

Dyson maHCcOpFHITIIBI YIIIiH:

Praiinams = 12 * P> = 0.85 = 1200Bt = 1020 Bt
[ITaHCcOpFBIIITapABIH Naii1aNnany KYHBI:
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KaparmnaiipiM maHCOPFBIII YIIIiH:

El=—L «T +4 = o0 .2 x4 = 144.4xBt * car/ait
1000 1000

Ky#br:
Kynsr 1 : 14,4 * 20,96 = 301,824 1r/ aiipiHa

Dyson 1maHCOpFBILIbI YIIIIH:

E, =12 4= 290 54— 9,6xBr/ai
271000 ~ 1000 = 9,6 KBt/ alirina
Ky#br:

Kynsr 2 : 9,6 * 20,96 = 201,216 11/ aiibiHa

Dyson 11aHCOPFBIIIIBIH 3aps/ITay KOHE OHBI Maii/1ajaHy YaKbIThI:

Erep Dyson IIaHCOpPFBIMIBITONBIK3ApSATAIFAHAa | caFaT KYMBIC iCTeCe JKOHE OHBI 2
carar imriHae naiianany kepek 6osca, oHaa:

N=2=2
1

Ocpuraiitra, DySON mraHCOpFRIMIBIH €Ki peeT 3apsiaray Kepek, 0y opOip 3apsan yuriH 3
caraTThl anajbl. bapibirsl exi 3apsaTayra 3*2=6 caraT KeTe/i.

AyaHBbI TapTy Ky

Dyson 1maHCOPFBIMIBIHBIH ayaHbl TapTy KYIIl KyaTThIH KBaJIpaThIHA MPOMOPIIHOHAIIIBI
OOJICHIH:

F, Dyson — P. 22

KomiMri MIaHCOPFBIITHI YPJIeY apKbUIbI ayaHbl TAPTY KYIIIi KyaTKa MPONOPIHOHAIIBL:
Fnapanaﬁmn =P

Dyson KyaThl eki ece a3 OosiraH/bIKTaH, Dyson ayaHbl TapTy KYIIi IpONOPLUOHAIIBI
Typae a3 Oomanapl, OipaK KBajapaT albIpMAIIbUIBIFBI KOJIMI1 IIAHCOPFHIIIKA KaparaHja eadyip
Ken 0oJabl.

KopbITBbIHABI. DIEKTp 3HEPTUACHl JKOHE KyaT TaKbIpblObl OOWBIHINIA KOMIBIOTEPIIIK
CUMYJIILMSUIAP/Abl  KOJ/IaHy OKYIIBLIApAbIH (YHKIMOHAIIBIK CayaTTbUIBIFBIH apTThIPYAa
MaHbI3/1bl Kypasl 0oJibin Tabbu1aabl. byt onic 3amanayu O11iM Oepy MmpoLeciHie OKYIIbLIap/IbIH
TEOPHMSUIBIK OUTIMAI TOXipuOe *Ky3iHJEe KOJIJaHy JaF[blIapblH JaMbITyFa MYMKIHIIK Oepeni.
JKypri3uireH 3epTTey HOTHKEJIEPIH aTal alTcak:

- OKyIIbUIAp CHUMYJANMS OapbICBIHIA JJIEKTp Ti30€riHIH JJIEeMEHTTEpiH o3 OeTiHIIe

KMHAII, KyaT ITeH KePHEY/Ii OJIIIey €CeNTePiH OPBIHIAA B,

- (yHKUMOHANABIK CayaTThUIBIKTBHI Oaranay OapbichiHAa 75% OKYIIBI TarchlpMasap/sl

COTTI1 OPBIH/AI, HOTHXKEJIEPIH HAKThI TYCIHAIPAI;

- cabaK COHBIHJIA OKYLIBUIAPABIH IIOHIe JETeH KbI3BIFYIIbUIbIFl 25%-Fa apTKaHBI

OaifKanibl.

KommnbroTepiik cuMyssusiiap OKyIIblIapra Kypaen GU3UKaIbIK IpolecTep/i KopHeKi
TYPAE KOpceTyre, PHEprus MEH KyaTThIH e3apa OailJlaHBICBIH TYCIHYTe YXOHE MPaKTHKAIBIK
JaFAbuIap/bl  KaJbIITACThIpyFa KeMeKTeceldi. MpIcanbl, CUMYISIMUS apKbUIBl  3JEKTP
TI30€KTEepIH KYpacThIpy, SHEPIHsHBIH SPTYpPJl TYpPJEpIH €cenTey HeMece KyaTThl eJley
TarchblpMaapbl OKYIIbUIAPABIH TEOPHUSIIBIK OUTIMAI MPAaKTUKAMEH YIITACTBIPYbIHA MYMKIH/IK
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Oepeni. Byn e3 keseriHme onapAblH FBUIBIMH JKOHE MAaTEMAaTHKAIBIK CayaTThUIBIFBIH
aptTeipansl. COHBIMEH KaTap, KOMIBIOTEPIIK TEXHOJIOTUSIAPAbl KOJJAHY OKYIIBUIAPIBIH
3epTTEYIIUNK KaOuterrepiH mambiTansl. Omap 3KCIEPUMEHTTEPAl MOCNBICY apPKbLIbI
JepeKTepl Tajjarn, MemiM KaObuiaaynsl yipenedi. MyHaaid Tocil OKyIIbLIIapAbl JOCTYPAi
OKBITY OHICTEpiHE KaparaHIa OCJICeHJII XoHE KpeaTHBTI oiiayra wurepmeneiai. OcwlHman
Moceenep/Ii KapacThipa OTBIPHII, MbIHAIAW KOPBITHIH/IBI MIbIFApYyFa OOJIaIbl:

1. Makanansl xa3y OapbICBIHIAFbl MIHIETTEP alKbIHIAJIIBL;

2. DyHKIMOHAIIBIK CayaTTHUIBIKKA OalTaHBICTHI OJIOK-CXeMa KYPBUIJIBI,

3. Ierenmik FaapIMAAPIBIH MiKipJAEpiHE IIONY >KACAJIBIHBIN, MaTeMaTHUKAIBIK OHIEYJIep
KYpriziai;

4. OyHKIMOHAIBIK CAyaTTBUIBIK IEH KOMIBIOTEPIIK CUMYIISIIUSIIAPFA KEKe-)KEKe Talaay
KYPri3iiin, aHeIKTama Oepini;

5. «DnekTp SHEprusicbl MEH KyaT» TaKbIPHIOBIHAA KOMIIBIOTEPIIK CHMYJISIUSIIAP BT
naiianany OOWBIHIIA HYCKAyJbIKTap MEH MBICAJIAp KOPCETUIreH THIMII omicTepi
YCBIHBUI/IBL.
byn oxkymbutapablH  (QYHKIHOHAIIBIK CAayaTTBUIBIFBIH apTTBIPBIT KaHa KoHMaii,

oJapiplH OOJamiaKTa HAaKThl eMip/e Ke3JIeCeTiH Macelesepl IIenryre NaibIHABIK IeHreHiH
KOFappUIaTaapl. MyHmad omic OKyIIBUIApAbl TEK OUTiM alymisl peTiHae FaHa eMec,
npobieManap/pl IIenryre KaOUIeTTI MIbIFapMallbll TYJIFa PETIHIE KAJbINITACTBIPYFa BIKIIA
eTe.
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IHOBBIINIEHUE (I)YHKIII/IOHAJII)H9171 I'PAMOTHOCTH YYAHIUXCA C IOMOUIbIO
KOMIIBIOTEPHBIX CUMMYVYJIALIUU HA TEMY "3JIEKTPOOHEPT'US U MOILLIHOCTB"

AKapbuiranosa JI. M., kauaIuaaT 0e1aroruidyeckux HayK
Mupmaranéer A. E., maructpant 2 kypca OIl «I[loaroroBka neaaroros (hpu3nKm»
Omnrap A. A., maructpanTt 2 kypca OIl «IToaroroBka rneaaroros (pu3uKm»

Kuisvinopouncxuil ynusepcumem umenu Kopxoim Ama, e. Kvizviiopoa, Kazaxcman

AHHoTauus. lcnons3oBaHWe COBpPEMEHHBIX TEXHOJOTMH HMeeT o0coboe 3HayeHue B
MOBBILIEHNH (DYHKIHOHAJIBHOW TI'PaMOTHOCTH ydamuxcs. [IOCKONBKY TEXHOJIOTMH HUIPAalOT BaXKHYIO
poib BO BceX cdepax COBPEMEHHOrO OOIIECTBa, CHCTeMa oOpa3oBaHUs HE JOJDKHA OCTAaBaThCs BHE
3TOro mpouecca. biarogaps TEXHOJIOTUSAM y y4alUXcs IMOSBISETCS BO3MOYKHOCTH BHEIPSTH HOBBIE,
Oonee apdexTrBHBIE METOIBI 00yUeHMsL. . B cTaTtbe uccnemyercst pojib UCIOIb30BAHNS KOMITBIOTEPHBIX
CUMMYJISIIMA B Pa3BUTHH  (DYHKIMOHAIBHOW TPaMOTHOCTH y4YallUXCs MpU HM3YYEHHUH TEMBI
OneKTpu4ecTBO U MOUTHOCTh. C MOMOIIBIO KOMIBIOTEPHBIX CHMMYJISLWN YyYallldecs] BU3YaIU3HPYIOT
CJIOKHBIE (DM3MYECKUE MPOLECChl M MOHMMAET 3aKOHOMEPHOCTH, CYLIECTBYIOLINE MEXAY HEPruei u
MOILHOCTBIO.

Takoll MOJIXOM MOBBIMIAET CIIOCOOHOCTh YyYalIUXCS MPUMEHATh TEOPETUYECKHE 3HAHMS Ha
MIPAKTHKE, PA3BUBACT HABBIKM HCCIIEAOBATENBCKOIO M aHAIUTHYECKOTO MBIIUIEHHA. Vcronb30BaHue
CUMMYJISIMHA TIO3BOJIIET OpPraHM30BaTh y4eOHBIH MpoLecc y4aluxcsi B YyBJIEKaTeNbHOH Qopme,
MOBBIIAET WX UWHTEpeC H o0ecrmeynBaeT WX aKTUBHOE ydacThe. B craTbe BCecTOpOHHE
MPOaHAIM3UPOBAHBl METOJIUKH MPUMEHEHUSI CUMMYIISIIINHI, UX 3(QEeKTUBHOCTH MPOAEMOHCTPUPOBAHA
Ha MPaKTUYeCKUX Npumepax. PazButre QyHKIMOHATBEHON IPaMOTHOCTH C IOMOLIBIO ATUX TEXHOJIOTUH
croco0cTByeT (OPMHPOBAHHMIO y YYAIIUXCS JIMYHOCTH, TOTOBOH COOTBETCTBOBATH TPEOOBaHUIM
COBpeMEHHOro ofmiecTBa. Pe3ynpTarhl  HccleOBaHMS  TMOKA3bIBAIOT  BAXKHOCTh  BHEAPEHUS
KOMIIBIOTEPHBIX CUMMYJISIIUNA B 00pa30BaTeIbHBIN MPOLECC U TO, HACKOJIBKO OHU NMOMOTAIOT MOBBICUTh
(YHKLIMOHANBHYIO TPAMOTHOCTD YYaIIHXCSl.

KarwueBblie c10Ba: KOMIBIOTEPHBIE CUMMYJIISIIMH, dJIEKTPUYECKasi SHEprusi, GyHKIIMOHATbHAS
IPaMOTHOCTb, Y4€OHBIH Mpoliecc, HCCIIEA0BATEIbCKIE HABBIKI
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IMPROVING THE FUNCTIONAL LITERACY OF STUDENTS WITH THE HELP OF
COMPUTER SIMULATIONS ON THE TOPIC "ELECTRICITY AND POWER"

Zharylgapova D. M., Candidate of Pedagogical Sciences
Pirmaganbet A.E., 2nd year Master's student of the specialty "Training of physics teachers"
Ongar A.A., 2nd year Master's studentof the specialty "Training of physics teachers"

Korkyt Ata Kyzylorda University, Kyzylorda, Kazakhstan

Annotation. The use of modern technologies is of particular importance in improving the
functional literacy of students. Since technology plays an important role in all spheres of modern
society, the education system should not be left out of this process. Thanks to technology, students have
the opportunity to introduce new, more effective teaching methods. . The article examines the role of the
use of computer simulations in the development of functional literacy of students when studying the
topic of Electricity and power. With the help of computer simulations, students visualize complex
physical processes and understand the patterns between energy and energy. This approach increases the
ability of students to apply theoretical knowledge in practice, develops research and analytical thinking
skills. The use of simulations allows students to organize the learning process in an exciting way,
increases their interest and ensures their active participation. The article comprehensively analyzes the
methods of using simulations, their effectiveness is demonstrated by practical examples. The
development of functional literacy with the help of these technologies contributes to the formation of a
personality among students who are ready to meet the requirements of modern society. The results of
the study show the importance of introducing computer simulations into the educational process and
how much they help to improve the functional literacy of students.

Keywords: computer simulations, electrical energy, functional literacy, learning process,
research skills.
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FOorcno-Kazaxcmanckuu ynugepcumem um. M. Ayesosa, e. [llvimkenm, Kazaxcman

AnHoranus. B xonme XIX Beka ydeHbIC CTOJKHYJIUCH C PSIOM MPOoOJieM, KOTOPhIE HE MOTIIH
OBITH PELICHBI B PAMKaX KJIACCHYECKOH (PM3UKH, TAKUMH KaK CTa0OMILHOCTH aTOMOB U POTOIPPEKT. DTH
Hepa3pelIeHHbIe BOPOCH! MPHUBEIN K Pa3padOTKe HOBOW TEOpPHH — KBAaHTOBOW MeXaHWUKU. OCHOBOM
i ee co3manus crana gopmyna Makca [lnanka, KOTopas mpemIoKuiIa PEeBOMIOLMOHHBINA B3IJIA] Ha
MIPUPOJLYy SHEPTUU U MaTepuu. B craThbe paccMaTpuBaeTcs METOMKA MPENoJaBaHusl KBaHTOBON TEOPUHU
B INKOJBHOW IIporpaMme, OCOOCHHO B KOHTEKCTE TPYAHOCTEH, C KOTOPBIMH CTaJKHBAaIOTCS
IpernojaBaTelnd Npu IOATOTOBKE Y4eOHBIX MarepuaynioB. OAHOM W3 TakUX TPYIHOCTEH SBISETCS
OrPaHMYEHHOCTh BPEMEHH, 4YTO 3aTpPyAHSET TIIyOOKOE PACKPBITHE TEOPETHYECKUX KOHIETINH,
CBSI3aHHBIX C KBAHTOBOM MeXaHUKOW. TpagulMOHHO (U3UKA TPENONAeTCI B XPOHOJIOTHYECKOM
MOPAJKE, YTO, XOTA M OTPakaeT SBOJIIOLMIO HAYyYHBIX WIEH, HE BCEra MOMOraeT yJalluMCs MOHSThH
BHYTPEHHIOIO B3aMMOCBS3b MEXIY pa3IMYHBIMU JTallaMd HayyHOro Iporpecca. B peambHOCTH
pasBuTHEe (PU3MKU MPEACTABISIECT COOON MPOLIECC HEMPEPHIBHOTO PELICHUS TPOOJIeM, B KaKAoe HOBOE
OTKPBITHE 9aCTO OCHOBBIBAETCS HA PaHEE PEHICHHBIX BONPOCax. DTOT MPOLECC SBIAETCSA Pe3ynbTaToOM
TBOPYECKOW PabOTHl yYEHBIX, KOTOPBIC, BO3MOXHO, MOIJIM Obl BIOXHOBUThH CTYICHTOB Ha AKTUBHOE
ydyacTHE€ B HAy4YHBIX IOMCKAaxX, €clId Obl OHM HMMETH BO3MOXXHOCTh B3aMMOJIEHCTBOBATH C HHMHU.
[loHnmMaHye KBaHTOBBIX SBIICHHH TpeOyeT HE TOJIBKO TEOPETHUECKMX 3HAHMH, HO M IPOLyMaHHOMN
METOAOJIOTUH MpPENoJaBaHusl, CHOCOOHOM 3((EKTUBHO NepeAaTs O3TH 3HAHMA YYalluMcsa. OTO
MO3BOJISIET HE TOJIBKO YCBOUTH MaTepHall, HO M Pa3BUTh TBOPUECKHUH MOJXO/ K W3yUEHHIO (DU3MKU Ha
Oosee riryOOKOM YpOBHE.

KiroueBble c10Ba: 3aKOHBI TEIJIOBOr0 U3My4eHus, popmyna Ilnanka, mpodiema ctabuiIbHOCTH
aToMma, npobiema Gpotodddekra, mpodiieMa U3TyUeHUs: aOCOIIOTHO YEPHOTO TeJIa.

BBenenue. B ganHoil crtaTthe 0OCYXIalOTCS paziuyHble (DU3UUYECKUE SIBJICHUS, TaKue,
KaK TEOpHsl H3IydeHHs aOCOJIOTHO 4YepHOro tena, ¢Gporodddekr, cTabUIbHOCTh aTOMHOM
CTPYKTYpPbl M 3aKOHBI TEIUIOBOTO U3Iy4eHHUs. OTHU MpoOJeMbl BO3HHUKIM IOTOMY, 4YTO
CYIIECTBOBABIIAs Ha TOT MOMEHT KJaccuueckas (Qu3MKa He Morja OOBSCHUTh BCe
AKCIIEPUMEHTAJIbHBIE JJaHHbIE, @ KBAHTOBAsl TEOpUS €llle He OblIa pa3BUTA.

CI10’KHOCTH KJIaCCHYECKOM TEOPUH KaCaIMCh TOrO, YTO OHA HE MOIJIA JaTh aJeKBAaTHBIX
OOBSICHEHUI TaKUM SIBIEHUSM, KaK CIEKTp H3JIy4eHHs aOCOJIIOTHO YEpHOro Tena (Tak
Ha3piBaeMas "katactpoda Peilnm-/[xunca'), wumm  pe3yiabTaraM  SKCHEPUMEHTOB IO
dhoTodddekTy, rae cBeT MOT BEIOMBATH JEKTPOHBI U3 METAIUIOB, YTO HUKAK HE YKJIAJIBIBAIOCH
B paMKH Kjlaccuieckor usuku [1-2].

TakuM 00pa3zoMm, MOJXOJ|, OCHOBAaHHBIM Ha XPOHOJIOTHYECKOM H3JIO0KEHHUH HCTOPHUH
HAyKH, MOXeT ObITh OrpaHMYUBAIOIIMM. B TO Bpems Kkak TpaJAMLIMOHHO JEKIUH IO (u3uke
YUTAJUCh C COOJIIOJIGHUEM XPOHOJOTHUU €€ pa3BUTHSA, ropaszio 0Oojee IUIOAOTBOPHBIM, IO
MHEHMIO aBTOpA, SIBJIETCS AKIEHT Ha TPYAHOCTH U MPOOJIEMBbI, ¢ KOTOPHIMH CTaJIKHBAIUChH
y4eHble, U Ha TO, KaK 3TU MpoOJeMbl pemaiuch. Takoe IMpeacTaBiIeHHE UCTOPHUH HayKH
IIOMOTaeT JIy4llle MOHATh, KAKHE KOHKPETHBIE TEOPETUUECKUE HENOCTATKU CYILIECTBOBAIM B TO
BpeMsl, U KaKk OHHM ObUIM IPEOAOJIEHBI. JTO TaKXK€ CIHOCOOCTBYET BOBJICUEHHIO CTYACHTOB B
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TBOpUYECKYIO0 pPabOTy, TaKk Kak OHM MOTYT OCO3HaTh, YTO HAy4HbIE JOCTIXKEHHUS — 3TO
pe3yabTaT MOMCKAa pelleHW mpobieM, a He MNpPOCTO BHICTpAaMBaHWE 3HAHUN B
XpOHOJIOTHYECKOM mopsiake [3-4].

3aKIII04aeTcst B TOM, 4TO NMPH 00y4eHUH (PU3UKE BAXKHO HE MPOCTO CIIE0BATH XPOHOJIO-
UM HAYYHBIX OTKPBITHI, HO U 00paTUTh BHUMaHHE Ha BO3HUKABIINE TEOPETUUYECKHUE TPYIHOC-
TH U TYTH UX pa3pelieHus. DTO MOXXET BJIOXHOBHUTH CTYIEHTOB Ha COOCTBEHHBIC NMOWUCKU H
pa3MbIILICHHS, TOOYAUTH K OoJiee TITyOOKOMY M TBOPUECKOMY MOJAXOAY K U3YUEHUIO HAYKH.

[lpu wu3noXXeHHM Y4eOHOrO MaTepualia BAaXXKHO AaKIIEHTUPOBATh BHHMAaHUE Ha Tex
MpPOOJIEMHBIX CHUTyallUsIX, C KOTOPBIMH CTQJIKHBAINCh (QU3UKK B IPOLIECCE CBOUX
HCCIIEIOBaHUM. DTU «Ipambl HJIei», BO3ZHUKABIINE B XOJ€ IO3HAHMS IPUPOJBI, MOTYT CTaTh
MOIIHBIM CTUMYJIOM MJI CTYIEHTOB, MPOOYXKJas WX HHTEPEC M CTUMYJIUPYS TBOPUECKYIO
aKTUBHOCTH. PacCCMOTPUM HECKOJIBKO KJIFOUEBBIX BOIPOCOB, 3aHUMABIINX (PU3UKOB Ha pyOexe
XIX u XX Bekos [5].

OpHolt U3 EHTpaNbHBIX MPOOJIEM TOIO BpEMEHH ObLIO U3JIydY€HHE a0COIOTHO YEPHOIO
tena. Kiaccuyeckass Teopusi HE MOriia OOBSCHUTH €ro CIEKTp, YTO MPHBENO K KaTactpode
Peiinu-/Ixunca, npenckaspiBaroliell 66CKOHEUHYI0 HHTEHCUBHOCTh HA KOPOTKUX JJIMHAX BOJIH.
Pemenne 3Toif mpobGiieMbl MOTpeOOBalo HOBOW WEH, MPHUBEALIEH K CO3/IaHUI0 KBAHTOBOM
TEOPUH.

Crnenyromieit mpo6iemoit 6b6u1 PoTodPPEKT, KOTOPHIN KIIacCHUecKasi TEOPHs TaKXkKe He
Moria 00bsicHUTh. COTIIacHO TPaJUIIMOHHBIM TIPEICTABICHUSIM, SHEPTIHs CBETa JOJDKHA ObLIa
repeaaBaThCs HEMPEPHIBHO, HO AKCIIEPUMEHTHI ITOKA3aJId, YTO SHEPTUs NepelaeTcs NOPLUHUIMH,
YTO CTaJ0 OCHOBOM JJI1 KBAHTOBOM MEXAHMKHU.

He menee BaxHOI 3amaueid Obuia mpoOnema crabuinbHOCTH atoma. Kiaccuueckas
MOJIENb aTOMa IpeAcKa3blBalla, YTO IEKTPOHBI, BPALIAIOLINECS BOKPYT SApa, TOJIKHbBI TEPSITh
SHEPrUI0 M MaJaTh Ha SAPO, HO HAOMIOACHMS TOKa3bIBalM, YTO aTOMbl CTaOWJIbHBI. JTa
npobemMa mpuBesa K CO3aHuI0 HOBOM Monenu atoma Hunscom Bopowm.

OTH npobIeMbl CTaI OCHOBOH Il PEBOJIOIIMOHHBIX U3MEHEHUH B (PU3HMKE U OTKPHUIN
MyTh K Pa3BUTHIO KBAaHTOBOM TeopuH. BaXHO OTMETWUTh, YTO B OSTHUX 3a/Jayax 4YETKO
MPOSBUIINCH IPOTUBOPEUHS KJlTacCuueckol (PM3MKH, a cama rnoctosiHHast [1naHka crana Kirodom
K MOHMMAHMIO ITHX SIBICHMHA. B oTimMume OT Kilaccu4yeckod TEOpHH, KBAHTOBAas MEXaHUKa
NPE/UIOKNIA HOBBIE CHOCOOBI OMHMCaHUS (U3UYECKUX IPOLECCOB, YTO OTKPBUIO MeEpes
YUYCHBIMH HOBBIE TOPH30HTHI [6-7].

Bot emie HECKOIBKO MPUMEPOB, KOTOPBIE MOKHO HCIIOJIB30BATh ISl AKLIEHTUPOBAHUS
BHHUMaHUS Ha KJIIOYEBBIX MPo0JIemMax, C KOTOPbIMU CTOJNIKHYIUCH PU3nKH KoHla XIX — Hauvana
XX Beka, M MX PELICHHU B KOHTEKCTE Pa3BUTHs KBaHTOBOM Teopuu [8-10]:

1. IlpoGnema uepHoro tena u katactpoga Peitnu-/xunca.

Knaccuueckas @u3uka, B 4aCTHOCTU TEOpUsl U3JIy4EHUs, HE MOIJa OOBSICHUTH CIIEKTP
U3My4YeHus aOcomoTHO depHoro Tena. CoriacHO 3akoHaM KJIACCHYECKOM — Teopuw,
MHTEHCUBHOCTD U3JTy4eHUs JODKHA Obli1a OECKOHEYHO YBEIMUMBATHCS C YMEHbBIIEHUEM JJINHBI
BOJIHBI, YTO TPUBOJMIIO K TaK Ha3bIBaEMOM «yJibTpaduoaeToBoi katactpodey. Pemenne 3toii
poGsieMbl MOTpeOOBaJI0 BBEACHUS KBAaHTOBAaHUS YHEPrHM, 4TO Mo3Bojmwio Makcy Ilmanky
pa3paboTaTh 3aKOH M3JIyYEHHsI, KOTOPbI KOPPEKTHO OMUCHIBAN AKCIIEPUMEHTANIbHbIE JaHHBIE.
OTO CTaJI0 OCHOBOM /151 KBAHTOBOW TEOPHH.

2. [IpoGnema cTabUITBLHOCTH aTOMA.

B xonme XIX Beka cyliecTBOBaJia IUIaHETapHAash MOJENb aToOMa, MNPEIIOKEHHAs
Pesepdoprom, coriacHO KOTOPOH 3JIEKTPOHBI BpalaroTcs BOKPYT spa, MOJ00OHO IJIaHeTaM
BOKpyr CousiHma. OJIHaKO COIVIACHO KJIACCHYECKOW 3JIEKTPOJMHAMMKE, YCKOPEHHBIE YaCTHIIBI
JOJDKHBI M3Jy4aTh SHEPTUI0 U TOCTENEHHO TepsATh €€, YTO NPUBOAMIO OBl K TaJCHHIO
AJIEKTPOHOB Ha SIpO. DTa MOJENb HEe MOTrjia OOBSICHUTh CTAOMIBHOCTh aTOMa, YTO MOPOAMIIO
HEOO0XOAUMOCTh pa3paboTKu HOBOM Teopun. Huibe bop mnpeanoxusn peBONIOLMOHHOE
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pelieHre, BBEAS AMCKPETHbIE OPOUTHI JUIsl 3JEKTPOHOB, HA KOTOPHIX OHHM HE H3JIydaroT
SHEPrUi0. ITOT MOAXO0JI CTa] OCHOBOM 11 (POPMHUPOBAHNUS KBAHTOBOM TEOPHH aTOMA.

3. [Ipobnema dpotodrddekra.

OkcnepuMeHTH ¢ GoTo3(h(HEeKTOM MmoKa3anu, YTO CBET MOXKET BHIOMBATH 3JIEKTPOHBI U3
BEIIECTBA, OJJHAKO KJIACCHYECKasi TeOpHs, IPEeIoarailias HelpepbIBHYIO Mepeiady SHepTruu
CBETOM, HE MOTIJIa OOBSICHUTH, IMOYEMY PHEPTUsl BBIOUTHIX IJIEKTPOHOB 3aBHCUT OT YaCTOTHI
CBETa, a HE OT €ro MHTECHCHUBHOCTU. ANbOEpT DHUHINTEHH MPenoKuil KBAaHTOBYIO THIIOTE3Y,
COTJIACHO KOTOPOM CBET COCTOMUT M3 KBAHTOB 3HEPrHH ((POTOHOB), M KaXKAbIH (HOTOH mepemaer
CBOIO SHEPrui0 JJIEKTPOHAM. OTO pEUIeHHE OTKPbUIO JOpPOry JUIs pPa3BUTUS KBAaHTOBOM
MEXaHUKH U npuHecao DitHmTeitny HobeneBckyto npeMuro.

4. Jlyanu3m KOpIycKyJ U BOJIH.

Eme onnoii BaxkHOU 3amayeil Obuto oObsicHeHUE Mpupoasl cBera. B xonme XIX Beka
ObLIO YCTaHOBJIEHO, YTO CBET 00Ja/laeT CBOMCTBAaMM KakK BOJH, TaK M YaCTHUI. DTO OTKPBITHE
MIPUBEJIO K KOHLENUUU KOPIYCKYJISIPHO-BOJHOBOI'O Jyajlu3Ma, KOTOPBIM CTal KIIIOUYEBBIM
MOHATHEM KBAHTOBOM MeXaHWMKH. B udacTHOCTH, MccieloBaHUE SBICHUN HHTEPPEPEHIUU U
TUGpaKIUM, HAOII0AaeMbIX IIPU MPOXOKJICHUM CBETA 4epe3 y3KHE IIENH, MOATBEPAUIIO €ro
BOJIHOBBIE CBOWCTBA, a (PoT03(PeKT mokazan ero KOpmycKylIspHble CBOWCTBA. JTa mpobiema
CTajla BaXHBIM 53TallOM B pa3BUTHUM TEOPHUM, CBSI3aHHOW C KBAHTOBAaHUEM MaTepuu U
U3ITy4eHUS.

5. Ilpobnema pacmpeneieHuss HSHEPrHM B MHKPOMHpE: 3aKOH paclpeieiIeHus
boabpnmana.

Pacnipenenenue sHeprum B cUCTEME 4acTUI[ HA MUKPOCKOIIMYECKOM YPOBHE OKa3alloCh
cloHOHU 3amaveil. Kimaccuueckas ctaTUCTHKA, OCHOBaHHAas Ha 3akoHe bonblimaHa, HE Morua
OOBSICHUTH HAOIO/IaeMbIe OTKJIOHEHHUS, OCOOCHHO B BBICOKMX Temieparypax. IIpoOiiema
TpeboBaia HOBOTO MOAX0/a, KOTOPBIA OBLI MPEIIOKEH C pa3BUTHEM KBAHTOBOW CTATHUCTHKH.
Pacrnipenienenre sHepruum B KBaHTOBOM MHpe TpeOyeT ydera CTaTUCTHYECKUX OCOOEHHOCTEH
KBAHTOBBIX COCTOSIHUM, YTO B HUTOre INPHUBEIO K Pa3pabOTKE CTATHMCTUYECKOM MEXaHWKH,
OCHOBAHHOW Ha IPUHINIIAX KBAHTOBOW TEOPHH.

6. IIpoGieMa cBepXNpPOBOAUMOCTH U CBEPXTEUYHOCTH.

OaHuM U3 3aMedarelbHBIX MPUMEPOB KBAaHTOBOM TEOPUHM B MAaKPOCKOIMUYECKHUX
SBJICHUSIX SIBIISIETCS CBEPXIpPOBOIUMOCTh. Kiaccuueckas ¢u3nka He Moria OOBSCHUTH, Kak
IIpU HU3KUX TEeMIlepaTypax 3JIEKTPUYECKHMH TOK B HEKOTOPBIX MaTepualax MOXET Teub 0e3
CONpOTHBIIEHUs. PereHne ObUT0 HailieHO Yyepe3 KBAaHTOBOE OMMCAHUE MOBEJCHUS HJIEKTPOHOB
B IPOBOJHHUKAX, YTO TpuBeIO0 K paspabotke Teopun bapaena-Kynepa-lllpuddepa,
OOBSICHAIONIEH CBEpXMPOBOAMMOCTh KaK pe3yiabTaT oOpa3zoBaHus map Kymepa — cBsi3aHHBIX
COCTOSIHUM DJIEKTPOHOB.

7. 3amada aTOMHBIX CIIEKTPOB.

3amaua OOBSICHEHUS aTOMHBIX CIIEKTPOB TaK)K€ CTaBMJa OOJIbLIME TPYIHOCTH Hepen
yueHbiMH KoHIa XIX — mawama XX Beka. Kmaccuueckass guszuka He Morja OOBSICHUTH
HabIr0gaeMoe JAUCKpeTHOe u3iydeHue aromoB. [IpoGiemy peman Hunbsc bop, mpennoxus
MOJI€JIb aTOMa, B KOTOPOH AJIEKTPOHBI MOTYT HAXOJAUTHCS TOJILKO Ha ONPEENIEHHBIX OpOUTax ¢
JUCKPETHBIMU YPOBHSMM SHEPruu. OTH HJEU CTalIM BAXKHBIM JTallOM B Pa3BUTUU TEOPHUH
aTOMHBIX CIIEKTPOB U MIPUBENH K AaJIbHEHIIEMY pa3BUTHIO KBAHTOBOW MEXaHUKH.

8. IIpoGiiema U3yyeHust B TEMJIOBOM PaBHOBECHH.

Knaccuueckas teopust u3nydeHUs HE MoOrja OOBSCHUTH 3aKOHOMEPHOCTH TEMJIOBOTO
U3IYy4YEeHUsT B PABHOBECHM, TaK KaK OHA IpeJCcKa3blBajla OECKOHEYHYI0 WHTEHCHBHOCTh Ha
KOpOTKMX BoJIHAaX (ynbTpaduoneroBas karactpoda). [Ipobmemy ymamoch pemmuTh uepes
KBAaHTOBAHHE PHEPrUM KOJEeOaHWH OCHMWILIATOPOB, MpeokeHHoe IlnaHkoM, 4To mpHuBeno K
pa3paboTKe 3aKOHA M3IYyYEHHUS YEpPHOTO Tejla. DTOT 3aKOH CTaJl OCHOBOW ISl JabHEHIIETO
pa3BUTHS KBAaHTOBOM TEOPHH.
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OTH TIpoOJIeMBbl M UX PEUICHUS CTAIM OCHOBOW MJIsi TyOOKMX M3MEHEHHH B HAyYHOM
MHUPOBO33PEHUN U MOJIOKUIN Hadajlo KBaHTOBOM MexaHuke. [IpenogaBanue 3TUX TEM B LIKOJIE
IIOMOTaeT CTYJEHTaM He TOJbKO MOHITh HCTOPUUYECKYI0 3HAYUMOCTh OTKPBITHI, HO U Pa3BUTh
KPUTHUYECKOE MBIIUIEHUE, FOTOBOE BOCIPHUHHUMATh HOBBIE, HECTAHJAPTHBIE HJEH, KaK 3TO
IIPOMCXOIMIIO B Hayke Ha pybeske XIX n XX Bekos [11-12].

B mpunnune koopauHaTa MHKpPOYACTHIIBI B aTOMHOW (DM3HWKE, T.e. B MUKPOMHPE
ompejensieTcsi C TOYHOCTbIO A0 mocTossHHOM  [lmaHka, cOrjgacHO  COOTHOILIEHUS
HeornpeneneHHocrei ['elizendepra

h ;
AX-Ap, >h;ii=—/; h=6,62-10" Jocxc, (@))
27
HaxoxneHne MHKpPOYacTHIbl B IIPOCTPAHCTBE B HHTEPBAJIC AX BIIEPBbIE OBLIO
uccaenoBaHo HeMmenkuM (usukom Makcom bopHoM. JludpakunoHHas KapTHHA Ha SKpaHEe

IMoJIyd€HHasA OT OAHOr'o DOJICKTpOHA HWJIM OT MHOIUX OJJICKTPOHOB HUMCCT OJWHAKOBYIO

UHTeHCUBHOCTh. Ha camom JACJIC HWHTCHCHUBHOCTDL JJICKTPOHOB O3HA4Ya€T — BCPOATHOCTD
HaXO0XACHHUS MUKPOYACTHUIbl B ONPE/IEIIEHHOM 00J1aCTH IPOCTPaHCTBA.
2
dW =|y(x, y, z,t) dv (2)
pP= (X, Y, Z) - MOKa3bIBaET OObEMHYIO TUIOTHOCTH 3TOM BEPOSITHOCTH.
2
dw =y (£)"dv 3)

3HAUUT [BHKEHUE IJIEKTPOHOB B MHMKPOMHUDPE JETAIBHO OINMCHIBAIOTCS TEOpUEH
BEPOSITHOCTH.

6=l = 2E) @

L — 00beMHas IIJIOTHOCTh BCPOATHOCTH.

dw (&) = p(E)dv ®)
B MHUKPOMHPE KBaApaT BOJIHOBOH (byHKI.[PIPI 03HA4YaCT BCPOATHOCTb HAXOKIACHHUA
MUKPOYACTHIIHI B ONIPECIICHHOM 00beMe, B MOMEHT BPEMEHH t, BOKPYT KOOPIUHATHI T.

J’ dw(&)=1 (6)
Jle)dv =1 (7)

®opmynsl (6) u (7) MOKa3bIBAIOT YCIOBUS HOPMUPOBKH BOJTHOBOUM (DYyHKITHH.

3mech BaXHO BBIJICIHTH KIFOUEBOEC OTIMYHEC MEXAY TIOBEJCHUEM YacTHIl B
KJIACCMYECKONH MEXaHWKEe W B MHKPOMHUpE, TZie JACHCTBYIOT 3aKOHBI KBAaHTOBOW MeXaHUKU. B
KJIACCHYECKON MEXaHHMKE KaKJas 4acTHIAa XapaKTepPH3yeTCsl ONpEeAENICHHON MaccoW, M eciH
JIBE YACTHUIIbI PaBHBI 10 CBOUM CBOMCTBAM, OHH CUHTAIOTCS HUJICHTUYHBIMH. B 3TOM ciydae
COCTOSTHE YaCTUI[BI B MOMEHT BPEMEHH t MOXXHO TOYHO IpeACKa3aTh, €CIIA H3BECTHBI
HavalbHbIC YCIOBUs 3a1aun. Kakaas 4acTHila MMeeT ONPE/ICIICHHYI0 KOOPAUHATY U UMITYJIbC,
W, 3Has YpaBHCHHE JBM)KCHHS, MOYXHO BBIYHCIUTH €€ MECTOIOJIOKEHUE B JFOOOW MOMEHT
Bpemenu [13-14].

OpHako B KBAaHTOBOM MEXaHWKE, KOTOpasi OMUCHIBACT MOBEJACHUE YACTHI] MUKPOMHUpA,
BCE HAMHOTO cloxkHee. CorllacHO MPUHIIUITY HeomnpeaeneHHocTy [ eiizenbepra, MUKpoYacTHIia
HE MOXET MMETh OJJHOBPEMEHHO TOYHO OIpPEICICHHBIC KOOPJIWHATY M HMITYJIbC. TO ecTh,
HEBO3MOXXHO TOYHO YKa3aTh MECTOIOJIOKEHHE U CKOPOCTh YAaCTUIBI B OO0 MOMEHT
BpeMeHHu. DT0 GpyHIaMEeHTaIbHOE CBOMCTBO KBaHTOBOM MexaHuku [15].

HecMmoTpst Ha 3TO, CYIIECTBYIOT SIBICHUS, KOTOPbIE KAXKYTCS MIPOTUBOPEUYAIIUMH ITOMY
npuHnuy. Hanpumep, B kamepe BuiibcoHa, KOTJIa JIEKTPOH OCTABISET CIIE]l, MOKHO TOYHO
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OIIPENIENIUTh €r0 KOOPJMHATY B MOMEHT BpeMeHH. Ho Takue ciiyuam — WCKIIIOUCHHsS, a He
MIPaBUIIO.

Bo3bmeMm, k mpuMepy, CTOIKHOBEHHE MUKPOYACTHIIL. [1ociie CTOIMKHOBEHUSI HEBO3MOKHO
TOYHO OTMPEICNUTh, KaKas 4YacTHIa JBFDKETCS I10 KAKOW TPACKTOPHH. OITO SBJICHHE
MOTYEPKUBACT, YTO B KBAHTOBOW MEXaHUKE MOHATHUE OIMHAKOBOCTH YACTHI[ UMEET ropasJio
Oornee riIy0OKHEe KOpHU. B OTIMYHMEe OT KIACCMYECKOH MEXaHWKH, A€ YacTHIBl MOXKHO
Pa3IMYKTh U OTCIICKUBATH UX TPACKTOPHH, B MUKPOMHUPE TAKUE PA3IHUUS TEPSFOTCA.

B kBanToBOU MCXAaHUKC, KOorjga peyb HUACT O TOXKACCTBCHHBIX YaCTHLAX, IMOCIIC HX
CTOJIKHOBEHHSI UX COCTOSIHUSI HE U3MEHSIOTCS. DTO O3HAYaeT, YTO B KBAHTOBOW TCOPUHU JIBa
NACHTUYHBIX 06’b€KTa II0CJIC BSaHMOHCﬁCTBHﬁ HC MOT'YT 6BITL OTJINYHUMBI, UYTO ABJIACTCA OI[HOﬁ
U3 KIIIOYEBBIX OCOOCHHOCTEH MHUKpPOMHUpA. DTO YTBEP)KACHUE JIGKUT B OCHOBE MHOTHX
KBaHTOBBIX SIBICHUM W CBUACTEILCTBYET O TIIyOOKOW mpupone (Qu3uku Ha YpOBHE
AJIEMEHTAPHBIX YaCTHII, TJIC TIPABUIIA YXKE BBIXOAT 32 MPEACIbl KIIACCUYECKUX MPEIICTABICHHH.

PaccmoTtpum cuctemy N TOXIECTBEHHBIX YaCTHIL. DTH YaCTHIIBI XapaKTCPU3YIOTCS
CJIeyFOIIel BOJIHOBOU (PyHKIIMEH:

‘//(Xl’ Xo1 X3 ---Xn’t) 8
[Ipy TepecTaHOBKE ABYX TOXIECTBEHHBIX YACTHI] BONHOBYIO (YHKIHIO MOXHO
BBIPA3UTh CJIEAYIOLIIM 00Pa3oM:
W (X, Xy Xgee Xy, X £) = €90 (X, X5, Xg 00X, X 1) 9)
Ilie ¢ - OCTOSHHOE YHCIIO.

W (X Xos Xgreres X Xoo £) = €0 (X, Xy Xgovny Xy X o 1) =

= 7(X,, Xy, Xgpoerr X X o)
Torza nosrydaeM cieyrolee BbIpakeHHe:
e =1=e“ =41 (11)

Ortcroma BUAHO, YTO BONHOBas (GyHKuust W He M3MEHSETCS, MEHSETCS TOJbKO 3HaK
BOJIHOBOU (DYHKIIMH.

BonHOBBIE (YHKIUH, KOTOpblE HE HM3MCHSIOT 3HAK, HA3bIBAIOT — CHMMETPUYHBIMU
BOJIHOBBIMH (DYHKIIMSIMH.

BonHOBBIE (QYHKIMH, KOTOpbIE H3MEHSIOT 3HAK, HA3bIBAIOT — AHTHCHMMETPUYHBIMU
BOJIHOBBIMH q)YHKHI/ISIMI/I B JaHHOM CJIy4dac B KBAHTOBOM MEXaHHKE BBOIAT oOII€paTop

(10)

P, - 2T0 Ha3bIBaeTCs ONEPaTOPOM IIEPECTAHOBKH, ISl HEKOTOPBIX (DYHKIUU OH HE

MEHseT 3HaK (CUMMETpHuYHble (YHKIMH), a JUIsI HEKOTOPBIX (DYHKIMM OH MEHseT 3HaK
(aHTHCHMMeETpHUYHBIE (DYHKIINN).
OyHKIIUHN, KOTOPbIE HE MEHSAIOT 3HAK Ha3bIBAIOT CUMMETPUUHBIMU (YHKLUSMH.
OyHKIMH, KOTOPbIE MEHSIOT 3HAaK Ha3bIBAIOT aHTUCUMETPUUHBIMU (YHKIUSMHU.

Beoaum oneparop P, - onepaTop nepectaHOBKH, OH AEHCTBYET Ha BOJHOBYIO (D)YHKIIHUIO.

Pty (%, X, X X X £) =9 (X, X X X X ) (12)

A

CobcTBeHHble 3HaueHusI oneparopa P, paBuer €' =+1. Bce atu aeiicTBus omepaTopa

IIEPECTAHOBKM B MHKPOMHUpPE O3HAuYarT, YTO CBOMCTBA CHUMMETPUU 10 BpPEMEHU HE
U3MEHsIOTCS. DU3WYECKyl0 TPUPOAY [AAHHOTO SIBICHHUS MOXKHO BKpaTIe OOBSICHUTH
CIEYIOLIUM 00pa3oM.

Ecnu cuctema yacTHil B MOMEGHT BpeMeHH | HaXOJHUThCsS B CHMMETPUYHOM COCTOSHHH,
TO HUKAaKO€ JIeWCTBUE HE MOKET U3MEHUTh €€ CHUMMETPUYHOE cocTosiHue. OTCI01a MBI MOKEM
MOJIYYUTh CIIEAYIOIIEE YTBEP)KIEHUE, KOTOPOE HHUKOTJa HE BCTPEUYAETCS B KJIACCHYECKOU
MexaHuke. CHUcTeMa 4YacTHUIl B MHKPOMHpPE B JI000€ BpeMsl MOXKET HaxOJIUThCS JIMOO B
CUMMETPUYHOM COCTOSIHUH, JHOO B AHTUCUMMETPHUYHOM COCTOSIHMM. B naHHOM ciydae
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A

rOBOpAT, 4TO omepatop P, KoMmyrtupyer ¢ onepatopoM l'aMHIBTOHA, T.€. C OIEPaTOPOM

sHepruu. CBONCTBO CUMMETPUH B KBAHTOBOM MEXaHMKE SIBJISIETCSI MHTETPAJIOM JIBH)KEHHUS U HE
3aBUCUT OT BPEMEHH. MHKpPOYACTULBI C LEJIbIM CIMHOM XapaKTEPHU3YIOTCS CUMMETPUYHOU
¢dyHKIMEH, NX Ha3bIBAIOT 0030HAMU. BO30HBI OMHMCHIBAIOTCS CTATUCTHYECKUM pacIipeesieHueM

. . 1
boze-DiinmTeitna. [[pyrue MHKpo4YacTHIBI C MOJYLENIBIM CIHUHOM (E XapaKTepU3YIOTCs

AHTUCUMMETPUYHON (yHKIMEH, HuX Ha3bpBalOT (GepMuoHaMu. DEpMHOHBI OMHUCHIBAIOTCS
CTaTHCTUYCCKUM pactpenencaueM Oepmu — J{upaka.

K Bo30HaM OTHOCATCS CBETOBBIE KBAaHTHI, 77 -ME30HBI, allb(ha YacTUIBI, IT00HE W - 1
Z-0030HBI U T.JI.

K ®depmuonam otHocsTest N, P,e”, e ,V, 4 - ME30OHBI H T.I.
Hanpumep paccMOTpUM CUCTEMY COCTOSIIIYIO U3 « - YacThll. Alb(a 4acTHIa uMeeT 2

. . h
HCUTPOHA, 2 IIpOTOHA. Yy HCUTPOHOB U IIPOTOHOB CIIMH PAaBCH E » HO YHCJIO YaCTull 4YCThIPC,

3HAYUT Y « - YaCTUIBI CIIMH B IIEJIOM OyJeT KpaTHO /i, 3HAYUT CIHH « - YacCTHII Oyner
00 TPOMOPIUOHANBHO /i, MO0 HOMb. [103TOMYy « - 4YacTUIla MMEET LEeJbId CIHH, U
BOJIHOBAS QYHKIMS Y « - YACTUIBI OYAET CHMMETPUYHOM.

Takum 00pa3oMmM, MOXHO CcHeNaTh CIEAYIONIME BBIBOABI: 3aKOHBI MHKpPOMHpPA
CYIECTBEHHO OTJIMYAIOTCS OT 3aKOHOB KIJIACCHYECKOW MEXaHHKH, HEKOTOPHIC 3aKOHBI
MHUKPOMHpPa HE MMEIOT aHAJIOTOB B KJIACCHYECKOW MEXaHWKe. B 1enom H3i0keHHe MHOTHX
BOIIPOCOB MHKpPOMHUpa TpeOyeT ONpeAeieHHBIX 3HaHMH KBAaHTOBOW MEXaHUKH, METOIMKU
M3JIOKEHUSI STUX BOIPOCOB U TIyOOKOTO 3HAaHHWS B 3TOW cdepe. Bes coBpemennas (usmuka B
CBOCH OCHOBE, NpH JAETAILHOM PACCMOTPEHUH OIUPACTCS TOJIBKO HA 3aKOHBI KBAaHTOBOM
MEXaHUKH.
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KBAHTTBIK MEXAHUKA KYPCHI BOMBIHIIIA 19PIC MATEPUAJIJIAPBIH BEPY
EPEKHIEJIKTEPI )KOHE OKbITYAbIH 9 AICTEPI

Opanbaer A.B.", pusika-MaTeMaTHKA FHUTBIMAAPBIHBIH KAHIHIAThI, TOLCHT
bepaanueBa M.JK., maructp
Bbarpoek I.b., maructp

M. Oye306 amvinoazer Oymycmik Kazaxcman ynueepcumemi, llvimkenm x., Kazaxcman

Anparna. XIX FacsIpbIH COHBIH/A FAIBIMIAP KIACCUKAIBIK (HU3MKa HICHOEpiHIe MeliIMereH
OipHerre Mocelle, COHBIH INIHIE aTOMAAPABIH TYPaKTBUILIFEI MeH (GoTo3(PQeKT KYOBLIBICTAPhIH
TEOPHSUTBIK, TYPFBIJAH TYCIHAIPYAETi KUBIHIBIKTApFa Tam Ooibl. byn miemrinMereH macenenep xaHa
TEOpUsT — KBAHTTHIK MEXaHUKaHBIH JaMmybiHa ceOern Ooiiapl. OHBIH KYPBUIybIHA HEri3 Oosran Makc
[ImankTeiH GopmMynacel OOJIBL, O YHEPTUsl MEH MaTepusl TaAOUFAaThIHA KaHA PEBOJIOLMSIIBIK KO3Kapac
yChIHABL. Makanaga MekTen OaraapiamMachblHOa KBAaHTTBIK TEOPUSHBI OKBITY oficTepi, ocipece
OKBITYIIBUIAP/IBIH OKYy MaTepHalliapblH JaiblHAAy Ke3iHJe Ke3/IeCeTiH KUBIHABIKTAp TYPFHICBIHAH
KapacTeIpbuiFaH. MyHNIall KWUBIHIBIKTapAbIH Oipi — yaKbITTBIH MIEKTeyli OO0iybl, Oy KBaHTTHIK
MEXaHWKaMeH OalIaHBICTBl TEOPHUSUIBIK YFBIMAAPABI TEPEeH TYCiHAipyre keaepri kemripemi. Joctymi
OKBITYAa (H3MKAa XPOHOJOTHSUIBIK PETHEeH OKBITBUIaAbI, OYJI, OpWHE, FBUIBIMHA HACSIapAbIH
SBOJIIOIMACHIH KOPCETCEe Jie, OpJailblM OKYyIIbLIapFa FBUIBIMH TPOTPECTIH 9PTYpIi Ke3eHaepi
apachlHAarbl 1MIKI e3apa OainaHbICTBI TyciHyre kemektecneini. LIpiH MoHIHIE (U3MKAHBIH AaMybl
MACEJICHIH Y3/IIKCi3 MIeIy MPOoIEeCiH OUIaipe/i xoHe apOip KaHa KaHAIBIK KeOiHece OypbIH HICIIreH
Maceleepre Heri3zeNin oThipabl. byi1 mpoiiece FaabIMIap/biH IIbIFAPMAIIBIIBIK €HOCTIHIH HOTHIXKECI
Oonbinm  TaObUIaNBl, JKOHE erep OKYIIbUIap FalbIMIapMeH TikeJded KapbIM-KaThlHAC OpHATaTBhIH
MYMKiHIiKKe ue OoJica, ojap FhUIBIMH i3/eHicTepre OeyiceHe KaThICyFa IIaOBITTAHIBIPYBl MYMKIiH.
KBaHTTBIK KyOBUIBICTap/Abl TYCIHY TEOPUSJIBIK OLIIMII FaHAa €MeC, COHBIMEH KaTap OChI OuTiMIi
OKYLIbLIapFa THIMJ1 Oepe ajaThblH OWIaCTHIPBUIFAH OKBITY 9JiICHAMACHIH Jia TaJlal eTelli.

Byn Texk marepuangpl MeHrepyre raHa eMec, COHbIMEH KaTap (U3HKaHbl TEPEHIpEeK AeHrenae
3epTTeyre MIBIFapMAIIbUIBIK KO3Kapac KaJbINTaCThIPYFa 1a MYMKIHIK Oepei.

Tipex ce3mep: Xbuly coyjeneHy 3aHuaapbl, [l1aHk Qopmynacbl, aTOMHBIH TYPaKTBUIBIFBI
Maceneci, poToadexT Maceneci, abCOIOT Kapa ASHEHIH CoyJIeJIeHy Maceeci.
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FEATURES OF PRESENTATION AND METHODOLOGY OF TEACHING LECTURE
MATERIALS FOR THE COURSE ON QUANTUM MECHANICS

Oralbayev A.B.", Candidate of Physical and Mathematical Sciences, Associate Professor
Berdalieva M.Zh., Master's degree
Batrbek D.B., Master's degree

M.Auyezov South Kazakhstan University, Shymkent c., Kazakhstan

Annotation. At the end of the 19th century, before the development of quantum theory, scientists
faced difficulties in the theoretical explanation of physics issues, in particular, the problem of atomic
stability and the phenomenon of the photoelectric effect. The solution to these problems was fully
explained by Planck's formula, which marked the beginning of the development of a new theory-
quantum mechanics. This article presents a methodology for explaining the main problems of quantum
theory in the course of a higher school program. Traditionally, lectures on physics are given in sequence
with the chronology of their development. However, teachers are experiencing significant difficulties
due to lack of time in the selection and selection of educational materials. In this regard, the very
process of physics development represents a continuum of problematic situations and explanations of
how they were solved.He himself is the product of the reflections of one or another scientist.One may be
surprised at the simplicity and elegance of the ideas embodied in a rigorous physical theory. If students
lived at the same time as scientists, they could turn to their thinking and stimulate their creative activity.
In general, the presentation of many problems of the micro world requires certain knowledge of
guantum mechanics, the methodology of presenting these problems and good knowledge in this field.

Keywords: laws of thermal radiation, Planck's formula, the problem of atomic stability, the
problem of photoelectric effect, the problem of blackbody radiation.
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Komxazdanapasl paciMaey sKoHiHIe aBTOPJIAPFAa APHAJIFAH HYCKAYJIBIK

«MaremaTrka, pusnka xxoHEe WHPOPMATHUKAHBI OKBITYABIH ©3€KTi Maceseliepi» >KypHaJblHAA
MaKasa xapHsiay YIIiH JaiblH FRUTBIME KYMBICTBI aBTOp(s1ap) Vestnik.korkyt.kz caiireinmarsr Onnaitn
Makana xibepy XyiHeci apKbUibl, apHailbl HYCKayJbIKTHI MaiAaiaHbln >kidepyre Oomnamel. Maxkana
Windows 10 omepatuBti xyiecinaeri Word ¢gopmateiaaa Times New Roman mpudTinne xa3purybt
kakeT (OcCBI Tanarnra »ka3pIMaFraH MaKajia aBTOMAaTTHI Typae KaObuimanOaasr). JKapusraneIM — Tisaepi
Ka3akIia, OpBICIIA, aFbIIIIbIHIIA. Makaia KypbUTBIMBI MEH Oe3eHaipiyi:

1. Makana xexnemi 6-12 Oet apaybiFbIHIa OOYBI THIC (aHHOTAIMSIIAP MEH 9JCOMETTEp Ti3iMiH
KocrmaraHga 6 0eTTeH ToMeH O0IMaybl THIC).

— Makanansl Kypy cxemachl (0eti — A4, kitanTelk Oargap, Typanay — eHi OoibiHma. Con xak,
YCTIHTI ’KOHE TOMEHTI JKaKTaphIHIaFbl allbIK JKUeKTepi — 2,5 cM, oH xarbiHaa — 2,0 cm. LpudTt: Trn
Times New Roman, emmemi — 12) (Windows 10 oneparusTi skyiteciameri Word dopmarsiaza);

- XFTAP wmnaekci — Oipinini katap »orapeiaa, con »kakra (http://grnti.ru); ox »xakra —
XypHanaeiH doi nHAekci (mpedukc xoHe cypdukc) — pegakuuaga oepinei;

- Makaja aTaybl — OPTachIHA KaJIbIH OH SKiHIII KapilIeH;

- aBTop(JTapabIH)IBIH aTHI-KOHJIEPiHiH OipiHII Kapri MeH Teri — oprara 11-kapim, (aBTOpiap
caHbl 5 ajaMHaH apThIK 0OIMAYHI THIC);

- yifpIM, KaJa, eNfiH TOJBIK araysl — opTara, KypcuB — 11-kapir;

- Amnpgarna. Tyn mycka Timiage (150-200 ce3; Makana KYpBUTBIMBIH CAKTail OTBIPHIIT), OIIIEMi
(xernp) — 11-kapim;

- Tipek ce3aep — Ka3ak, OpbIC, aFbUIIIBIH Tifamepinae (3-5 ces/ce3 Tipkecrepi), enmiemi —
(xermp) 11-kapim;

- Heri3ri moTia (apambik wHTepBan — 1, «asat wom» — 1,25 cm, 12—xkapim) KypbUIBIMBI
TeMeHeTi el 0omabl:

2. Kipicnme: TakpIpbIITBIH TaHAAIYbIH HETi3ACYy; TAHIAIFaH TAKBIPBINTHIH, MOCEICHIH
©3EKTiIir, 00BEKTiCi, IoH1, MAKCAThI, MiHETI, 9/TiCi, TOCLII, TYKBIPHIMBI )KOHE MaFbIHACHIH aHBIKTAY

3. 3eprTey MaTepMajdmapbl MeH JicTepi: MaTepHangap MEH OJKYMBIC  0apbIChl
CUIaTTaMachlHaH, COHIali-aK MaiJalaHbUIFaH ICTEP/IIH TOJBIK CUIIATTAMAChIHAH TYPYhI THIC.

4. Kecrenep, cyperrep alThUIFaHHAH KEHiH OpHAJIACTHIPBUIYBI KepeK. Op WUIIOCTPALMIMEH
xa3zy(emmemi (kerib) — 11) 6omysl kepek. CypeTTep aHbIK, Ta3a, CKaHepieHOereH 60ITybl Kepek.

Makana MaTiHiHIe ciiaTeMenep Oap ¢gopmysanap FaHa HeMmipieHeal. MaTiHae ciiTeMenep Tik
kKakiiana kepcerinegi. CirTemenep MOTiHIE KaTaH TYpHAe HOMIpIEHYI KEpek.

5. Harmkesep/Taiakpliay: 3epTTey HOTIKEICPIH Tanay )KOHE TalIKblUIay KeITipiIesi.

6. KopbITBIHABI/KOPBITBIHABLIAP: OChI KE3CHETT KYMBICThI KOPBITHIHIBUIAY; aBTOP alTKaH
YCBIHBUIFaH TYXKBIPHIMHBIH aKUKaThIH pactay. JKYMBICTBI KapKbUIBIK KOJJIAy Typajbl akmapar
KopeITeiHIBIIaH KeliiH Tyceni. Onaeduertep Ti3iMmi (emmemi (kernp) — 11, nmaiinananpuran sfeduerTep
canbl — 15-TeH keM OoJMaybl KaxkeT). OJeOHeTTep Ti3iMiHAe KHPWUIMIANA YCHIHBUIFAH JKYMBICTap
OouraH karnaiina oeOueTTep Ti3IMIH €Ki HyCKa/la YChIHY KakeT: OipiHImici — TYIHYcKaJla, eKiHIIici —
poMaHM3anusanFaH andaButieH (TpaHCIUTepanus). Makanamgarel JIOHEKCe3 TI3IMiHIE TeK
penensusuianFan onedbuer ke3nepi, DOl unmekci O6ap omeOuertep Oomysl THic. PomaHu3amusianraHn
onebuertep TiziMi http://www.translit.ru caiiThl apKbUIBI PICIMIIENTY1 KEPEK.

7. ABTtOopnap Typayibl ManiMerTep: (aBTOPABIH(JIAP/ABIH) aThI-KOHI, YHBIMHBIH TOJBIK aTaysl,
KaJlackl, e, OaiaHblic AepeKkTepi: TenedoHsbl, 3J1.10IITa, OpcHI HoMepi) 3 Tinze.

8. Kenren makasia Tajarnka cail pacimMJIeNITeH jKaF/aiijia FaHa AHTHIUIAruaT OaraapiaMachl-HaH
etkizineni. Tymayckanbirsl 80% - maH >koFapbl KepceTKilTe OonFaH Makaia PenakiusHbIHKapaybiHa
xi0bepineni. An 80% - naH TeMeH OoJFaH Makajla aBTOPABIH TOJIBIKTBIPYbIHA XiOepijenmi. A, exiHmi
peT OTKI3UITeH IKaFdaiija THICTI KOpCeTKill Oojmaca KapusylaHbIMFa  KaObLIJIaHOAMIbI.
Perien3enTTepiH OH MiKipiHEH COH Makaja KypHalifa KaObLIJIaHbIN, aBTOPFa TOJIEM jKacay >KOHIHIIE
xabapiama xiOepizeni. ABTOp TeJeMakbIHBIH TYOIpPTEriH pelakUUsHBIH 3JIEKTPOHABI IMOYTACHIHA
xi06epyre mingerti (matphin-vestnik@korkyt.kz).
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PykoBoacTBo Aj1s1 aBTOPOB 110 0(popMJIEHUIO pyKonMceil

l'otoBas Hay4nas paboTa s MyOMMKAUK B KypHAJIE «AKTyalbHBIE BOIIPOCHI MPEOI0BAHU
MaTeMaTHKH, (QU3UKH U UH()OPMATUKW» MOXKET OBITh TOJaHa aBTOPOM (aBTOpPAMHU) Yepe3 CUCTEMY
omnaiin momaun crateil Ha caiite vestnik.korkyt.kz, wcnone3yst crermanbubie WHCTpYKIHH. CTaThs
nookHa ObITh Hamwcana B (opmare Word B Windows 10 mpudrom Times New Roman (craTes, He
HalMCaHHAasg B COOTBETCTBUM C O3THM TpeOOBaHMEM, He OyJeT NpUHATa aBTOMAaTH4YeCKH). S3bIK
MyOJIMKaUi Ka3axCKHid, pyCCKUH, aHTTTMHCKUI.
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AQHHOTALMI U CTIMCKA JTUTEPATYPHI).

- Cxema mocTpoeHHS CTaThH (CTpaHuIa — A 4, KHIKHAS OPUCHTAIINS, TTOJISI C JICBOM, BEpXHEH U
HIDKHER cTOpoH — 2,5 M, ¢ mapBoii — 2,0 mM. [pudr: Trr — Times New Roman, pasmep (kerns) — 12)
(B dopmare Word B onepanimonsoii cucreme Windows 10):

- unmekc MPHTU - mnepmas crtpoka cBepxy ciesa (http://grnti.ru); wunamekc DOI
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- Ha3BaHME CTAThH — MPOMMCHBIMU OyKBaMH MO IIEHTPY MOIYKUPHBIM PUPTOM, pasmep — 12;
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- TIOJIHOE HAaMEHOBaHUE OpTraHHU3aIld, TOPOJI, CTpaHa — 1o LEHTPY, KypcHB, pazmep — 11.
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- KiroueBble ciioBa (Ha Ka3aXCKOM, PyCCKOM, aHTIMHCKOM OT 5 70 8 CIIOB/CIIOBOCOYETAHMIA)
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- OcHoBHoO# TekeT (12 mpudT, MEKCTPOUYHBI MHTEpBANT — 1, OTCTYN «KPAacHOW CTPOKW» —
1,25 cm), cTpyKTypa:

2) BBeneHue: 000CHOBaHHE BbIOOPA TEMbI; aKTYalIbHOCTh TEMBI HJIH MPOOJIEMBI, OIPEIeICHIE
00beKTa, MpeaMeTa, LeNeH, 3aJa4, METOAOB, ITOJIX0/I0B, THIIOTE3bl U 3HAUCHHS PAOOTHI.

3) Martepuajbl U MeTOAbI MCCJIEIOBAHMSA: JOJDKHBI COCTOSTh M3 OIMUCAHHS MAaTepUalioB U
X0/1a paboTHI,  TAKKE ITOJTHOTO OMUCAHKS UCTIOIh30BAHHBIX METOOB.

4) B cratbe HyMepyIOTCS TOJBKO T€ (POPMYIIbI, Ha KOTOPbIE €CTh CCBUIKH B TEKCTE. B cchutkax B
TEKCTE YKa3bIBAETCS B KBAIPATHBIX CKOOKaX.

5) pe3yJbTaTbhl/00CyKIeHHe: IPUBOAUTCS aHAIM3 U OOCYKACHHE IMOTYyYCHHBIX PE3yJIbTaTOB
UCCIIEeIOBAHUS.

6) 3akm0YeHHE/BBIBOJABI: 0000ICHNE ¥ ITOABEJACHHE WTOrOB pPabOTHI HA JaHHOM OJTaIle;
MOJITBEPIKICHHE NICTUHHOCTH BBIJIBUTAEMOTO YTBEPKICHHSI, BBICKA3aHHOTO aBTOPOM.

Cnmcok smtepatypsl (pasmep (kerib) — 11, KOJIMYecTBO HCHONb3yeMOl JIUTepaTypsl HE MEHee
15). Ilpy HanM4MU B CIIMCKE JTUTEPATYPBI padOT, MPEACTaBICHHBIX HA KUPUIUIUIIE, CIIUCOK JIUTEPaTyphI
JIOJDKEH OBITH MPEJICTaBIICH B JIBYX BapHaHTax: MEPBbIM - B OPUTHHANE, BTOPOU - B ITATHHU3UPOBAHHOM
andasure (TpaHcaurepanysi). CIMCOK CCBUIOK B CTaThe JODKEH COAEPXkATh TOJIBKO PELEH3UPyEeMBbIe
JUTepaTypHbIe UCTOYHHKH, JUTepaTypy ¢ uHAeKcoM DOI. Chucok TaTWHH3MPOBAHHOHN JHTEPATypHI
JOJIKEH OBITH ITOATOTOBNIEH uepes cait http://www.translit.ru.

7) Ceenenust 00 aBTOpax: (moypkHbI comepkath OO aBTopa (OB), MOJHOE HAaUMEHOBaHHE
OpraHu3alliu, TOPOA, CTpaHa, KOHTAKTHBIE JaHHbIE: TeJIe(OH, 3J1.1I0YTa, HOMEP OPCUA) Ha 3-X S3bIKax.

8) Crarbst nomkHa obianarek He MeHee 80% YHUKANBHOCTH TEKCTa s myOnukaiuii.B ciryuae
€ClIi OpPUTHMHANBHOCTHh cTarbi HIbKe 80%, paboTa OyaeT BO3BpalleHa aBTOPY MAJS HCIIPABICHUE H
KOppeKTHpOBKU. [lociie BTOPUYHON TMPOBEpKH CTaThsi HaOWpaeT HEOOXOAWMOIO IIOKa3aTensl B
aHTUIUIATHAT, HANpaBIIsIeTCd HA PAcCMOTPEHHE peNakUMOHHON koiuiermd. CraThs, HE OTBEYaroLIast
COOTBETCTBYIOIIUM TPEOOBAHUSM, OPUTUHAIILHOCTh KOTOPBIM, TpPOBEpEHA JBAX/IbI, K MyOIUKAIMH HE
npuHumaetcs. Ilociie monoXUTENbHOrO OT3bIBa PELIEH3EHTOB, CTAThsl IPUHUMAETCS IJIs MyONUKalul B
XKYpHaJI ¥ aBTOpYy HampaBlisieTcs yBeaomiieHHe 00 oruiate. ABTOp 00s3aH OTNPAaBUTh KBUTAHIMIO 00
oIuIaTe Ha AIEKTPOHHYIO TouTy penakimu (matphin-vestnik@korkyt.kz).
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Manual for authors of manuscripts

Ready scientific work for publication in the journal «Topical issues of teching mathematics,
physics and information science» can be submitted by the author (authors) through the system of online
submission of articles on the site vestnik.korkyt.kz, using special instructions. The article should be
written in Word format in Windows 10 in Times New Roman font (an article not written in accordance
with this requirement will not be accepted automatically). Language of publications Kazakh, Russian,
English.

Structure and design of the article:

1) The size of the article ranges from 6 to 12 pages at least 6 pages, excluding annotations and
bibliography).

- description of the scheme of the article (page - A 4, book orientation, indents are calculated
with respect to the left top and bottom sides page margins — 2.5 m, with right — 2.0 m, Standard font :
type - Times New Roman, size (font) — 12) (Word format on Windows 10 operating system):

- the ISTIR index is the first line at the top left (http://grnti.ru).

- DOl index (provided by the editorial office);

- title of article — with capital letters, alignment on the center in bold, size (font) 12.

- initials and last name of author(s) — alignment on the center in bold, size (font) — 11, (e-mail
address of the authors, orsid number, the number of authors should not exceed 5 people);

- the full name of the organization, city, country, alignment on the center, italic, size (font) - 11.

- Annotation in the original language (150-200 words; retaining the structure of the article)
size (font) - 11.

- Keywords (in Kazakh, Russian, English from 5 to 8 words/phrases) size (font) — 11.

- Main text (12 font, line spacing — 1, indentation of red line — 1.25 cm)

- Structure:

2) Introduction: rationale for the selection of the topic; relevance of the topic or problem;
definition of the object, subject, objectives, tasks, methods, approaches, hypotheses and meanings of the
work.

3) Research materials and methods: should consist of a description of the materials and the
progress of work, as well as a full description of the methods used.

4) In the article, only those formulas that are referenced in the text are numbered. References in
the text are indicated in square brackets.

5) Results/discussion: an analysis and discussion of the results of the study is given.

6) Conclusion/conclusions: summarizing and summarizing the work at this stage; confirmation
of the truth of the assertion put forward by the author.

List of references (size (point size) - 11, the number of used literature is at least 15). If there are
works presented in Cyrillic in the list of references, the list of references should be presented in two
versions: the first - in the original, the second - in the Latinized alphabet (transliteration). The list of
references in the article should contain only peer-reviewed literary sources, literature with a DOI index.
The list of romanized literature should be prepared through the site http://www.translit.ru.

7) Information about the authors: (should contain the full name of the author (s), full

name of the organization, city, country, contact details: telephone, e-mail, orsid number) in 3
languages.

8) The article must have at least 80% uniqueness of the text for publication. If the originality of
the article is below 80%, the work will be returned to the author for correction and correction. After a
secondary check, the article gains the required indicator in anti-plagiarism, and is sent for consideration
by the editorial board. An article that does not meet the relevant requirements, the originality of which is
double-checked, is not accepted for publication. After a positive feedback from the reviewers, the article
is accepted for publication in the journal and the author is sent a notification of payment. The author is
obliged to send a payment receipt to the editorial office by e-mail (matphin-vestnik@korkyt.kz).
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