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HOPMATUBTIK CIJITEMEJIEP

JluccepTanusuibIK JKYMbICTa MEMJIEKETTIK CTAHJIAPTTAp MEH HOPMATUBTIK KY>KaTTapra
CUITEME JKacaJbl:
1. PecriyOnuka 3anst 27 mingeneri «binim typansny Kazakctan 2007 xbiarbl Ne

319-111, conFbUIapBIH €CKEPE OTHIPHIT ©3repicTep MEH TONBIKThIpyIap 11.07.2021 x«
https://adilet.zan.kz/kaz/docs/Z070000319 _
2. Kazakctan PecnyOnukachlHIa MEKTENKe JEWiHT1, OpTa, TEXHUKAJBIK >KOHE

KocinTik  OutiM  Oepyni  gameityasiH 2023 — 2029  xpuimapra  apHalFaH
TYKbIpbIMJIaMacblH OekiTy TypaneDy Kaszakcran PecnyOnukacel Ykimeriniyg 2023
KbUIFbI 28 Haypei3garsl Ne 249 kayiibIChl.

https://adilet.zan.kz/kaz/docs/P2300000249
3. «Kazakcran PecnyOnukackiabiy 2025 xbutra fedinri CTpaTerusuiblK J1amy

xocnapelH  OekiTty koHe Kazakcran PecnyOnukacet [lpe3uaeHTiHIH —KeHOip
KaPJIBIKTAPBIHBIH KYIII KOUBLIBI e TaHy Typaibl» Kazakctan PecryOinkachbiHbIH
[IpesuaenTti XKapabirbiabig xo00ackl Typanbe»y Kazakcran PecryOnukacsl YKIMETiHIH
2017 xpurrel 30 kapamagarel Ne 799 kaynbIchl
https://adilet.zan.kz/kaz/docs/P1700000799
4. «oninmerti KazakctaH: 3aH MEH TOpTIN, SKOHOMHUKAJBIK ©CIM, KOFaMJIBIK
ontuMmu3m» MemiekeT Oacmibickl KaceiM-)Komapt TokaeBThiH 2024 KbUTFBI 2

KbIpkyiiekreri Kazakcran xankpina XKongaysl
https://adilet.zan.kz/kaz/docs/K24002024 1
5. «Korapsl KoHE KOFapbl OKY OpHBbIHAH KEHIHT1 OUTIM OepyAiH MEMIIEKETTIK

KaJIMblFa MIHJETTI CTaHAApTTapblH OekiTy Typaib» Kazakctan PecmyOnnkach
Frutbim sxoHe sxorapsl 611iM MUHUCTPiHIH 2022 xbutrbl 20 mrinaeneri No 2 OyHpBIFHIL.
Kazakcran PecniyOnukaceiabiH Onuier MUuHUCTpAirinae 2022 xpuirbl 27 mrinaene Ne
28916.

https://adilet.zan.kz/kaz/docs/V2200028916

6. «Kazakcran PecriyOnukacbiHia s>koFrapbl OUTIM/II JKOHE FBUTBIMIBI JaMBITYIbIH
2023 — 2029 xpuigapra apHalifaH TYXXbIPbIMJIAMachlH O€KiTy Typaibl» KazakcTan
PecniyOnukacel YkimeriHiH 2023 xbuirbl 28 Haypbiznarbl Ne 248  kaynbIChliHA

©3repiCTep MEH TOJBIKTHIPYJIAP €HI13y TypaJbl
https://adilet.zan.kz/kaz/docs/P2300000248
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AHBIKTAMAJIAP

KabOuter — apmamHblH Oenruni  Oip KbI3METTI  OpBIHAAYZAarbl  QJIEyeTTi
MYMKIHJIKTEPIH KOPCETETIH, OHBIH 1C-OpEKETTErl TaObICTHUIBIFBIH, KapbIM-KaThIHAC
acay KaOlJIeTiH JKOHE KaHa JarabUiapAbl MEHTepy >KeHUIAITH KaMTaMachl3 €TEeTiH
KEKe TICUXOJIOTUSJIBIK €PEKIIEIIKTepl MEH KaCUETTE.

Jarapl — OipHelle peT KalTaiay apKbUIbl KaJdbITACAThIH JKOHE aBTOMATHU3MIE
OKEJIETIH OPEKETTI OpbIHAAY KaOlJIeTl.

TanbiM — afamMHBIH OYKUT TAaHBIMJIBIK JKYHeECl KaTbICaThIH O111M ajly mporec.

JlorukanplK OWJay — HAKThl TYXXBIPBIMJAp >Kacay >KOHE IIEeNIiM KaObuiaay
MYMKIHJITIH KaMTaMmachl3 €TETIH >XyHenl Tannay MeH NalbIMJayfra HerizJielreH
MaKCaTThl OWJIay MpOolLeci, 01 KOCIOU KBI3METTE, 9cipece MaTeMaTHKaJbIK O11IM Oepy
cajachlHAAQ €cCenTepl THUIM/I IIENIyre, MaTeMaTUKAJIbIK MPUHLIUNTEPIl TEPEeH
TYCIHyre, IMICMIMAECPAl YTHIMIBI >KOHE JIOWEKTI Heri3ey KaOUIeTiH JaMbITyFa
MYMKIHJIIK Oepe/.

JlorukanbelK OWjaynbl NaMbITy — Oyl OUIIM camacklH apTThIPY MakcaTbIHAA
nu@pablk OUTIM Oepy TEXHOJOTHUSUIAPBIH KOJIIAHY apKbUIbl aJaMHBIH KOTHUTHUBTIK
JaFAbLIaphl MEH JIOTUKAJIBIK ONEepalMsUIapblH KYHeIl TYp/e KEeTUIAIPY /Il KaMTaMachl3
€TeTIH, TYKBIPBIMAAPAbl Taljiay, CHUHTE3/CY, >KAIMbLIAy >XOHE KOPBITHIHAbLIAY
KaOUIEeTIH KaJbINTACThIPYFa OaFrbITTAIFAH MAaKCATThI )KOHE KE€3€H/I1 MPOIIECC.

Mertarany — OyJ1 THIM/II OKBITY MEH €CenTep/l MLy [1H HeT13T1 Kypamaac 0eiri
0O0JIbIT TAOBLIATHIH TAHBIM/IBIK MPOIECTEP/Il CAHAIIBI TYPJIEe TYCIHY KoHE OacKapy.

TexHoIOrus — TEXHUKAJIBIK KOHE aJlaMH pecypcTaplbl >KOHE OJIapJIblH e3apa
OPEKETTECYIH €CKEPE OTBIPHIIN, TYTAC OKY IPOIIECIH KYPY, KOJJAHY KOHE aHBIKTAYIbIH
Kyhemi omici, Oyn OuriMm Oepy dopmanapblH OHTAWIAHIABIPYIAbl ©3 MIHJAETIHE
AlHAJIIBIPAIBL.

Hudpnbik 6111M Oepy TEXHOIOTUSIIAPHI — OKY MEH OKBITYIBIH I9CTYPIl 9/IICTEPiH
OesiceH/l TypJie ©3repTeTiH 3aMaHayu O1LIiM Oepy/Ieri )KeTeKI OarbITTapIbIH Oipi.

Hudpablk  KY3BIPETTUIIK — OKYy 1C-OpEKETIHAE 3aMaHayu  HUPIBIK
TEXHOJIOTUSIIapbl TUIMI Malanany YIIiH KaXKeTTl Heri3ri Aarapuiap MeH OuTiMaep
KUBIHTBIFbI.

Microsoft Excel — JIOTUKAJIBIK, MaTEeMATHKAIBIK JKOHE aHAJIUTHKAJIBIK
byHKIUATApABl MaiijalaHaThIH ~ €CENTeyJep MEH JEpEeKTep.ll TalJayAblH KyaTTbl
KYpaJbl.

GeoGebra — Mmozienbey oHe BU3yanu3alusiay OaraapiiaMmachl.

Wolfram Alpha — ecenrteynep MeH cypaHbICTapra jkayan Oepyre apHalfraH
MHTEIJIEKTYaJJIbl €CENTEeY Kypasbl.

Python — >xorapbl JeHreisi, >Kajambl MaKCaTTarbl, OHAall OKBUIATBHIH >KOHE
’Ka3bUIAThIH OaFgapiiamMasnay TuIl.
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BEJITIVIEYJIEP MEH KBICKAPTYJIAP

Toyenciz MemiieKeTTep JOCTACThIFbI

MartemaTuka >KoHE >KapaTbUIBICTAHY FhUIBIMAAPHI OOMBIHIIA
XaJnblKapaiblK MOHUTOPUHTTIK 3epTTey (Trends in International
Mathematics and Science Study)

Oky1buIapabiH O1J1iM )KETICTIKTEPIH OaraliayIblH XaJbIKapalbIK
O0armapnamacel  (Programme  for International  Student
Assessment)

Foutbiv, TexHONOTHS, HWHXXEHEpHs, ©Hep >XOHE MaTeMaTHKa
(Science, Technology, Engineering, Arts, Mathematics)

BiniMrepiH ©31H11K )KYMBICHI
OKBITYHIBIMEH O1LTIMIEpAiH ©31H/IIK KYMBICHI

DOKOHOMUKAJIBIK  BIHTBIMAKTACTHIK  JKOHE  JaMy  VHABIMBI
(Organisation for Economic Co-operation and Development)

binim 6epy Garnapiamanapbl

TexXHOTOTHAIBIK-TICIATOTUKATIBIK ~ JKOHE  Ma3MYHIBIK  OLTIM
(Technological Pedagogical Content Knowledge)

JKorapsl 0Ky OpHBI
Hudpibik O151iM 6epy TEXHOJIOTUSIAPHI

Eyponaneik OpakTelH MyFaliMaepre apHairaH UHUQPPIIBIK
KY3BIPETTUIIK IIEHOEP1

JKacaHIpl MHTEIUIEKT

Kazakctan PecnyOnukacel FpulblM koHE KOFapbl OUIIM
MUHHCTPJIIT1

’Korapel xoHe KOFapbl OKYy OpHBIHAH KEWiHT1 O11iM OepyniH
MEMJICKETTIK JKaJIbIFa MIHACTTI CTAHIaPThI

Jlorukansik onayabl TONTHIK Oaranay (Group Assessment of
Logical Thinking)

Oky nporuecin 0ackapy xyieci (Learning Management System)



KIPICIIE

3eprreyain e3ekturiri. Camanbl OumiM Oepy Kazipri 3amMaHHBIH OuliM Oepy
KylleclHe KOMBUIBIN OTBHIPFaH HETI3T1 TajdanTapbiHBIH Oipi 6ok oThIp. On Typasbl
emiMi3IiH OipKaTap HOPMATHBTI KyKaTTapblHIA Ja, MEMJIEKET OacCHIbICHIHBIH KbLT
CallbIHFbl JKOJJAyJapblHAa Ja aWTbulbll Kenendl. Atan aitcak, Kazakcran
Pecnyonukaceiabsiy 2007 sxputrbl 27 miaeneri Ne 319 binim Typasnsl 3aHblHIa O151iM
Oepy canachlHIArbl MEMJIEKETTIK CasCaTThlH HEri3Tl MNPUHUMUOTEPl PETIHJE
«Oapiianely camanbl OUTIM alyFa KYKbIKTapbIHBIH TEHJIr, OUIiM Oepy KyileciH
JTAMBITYJIbIH 0aCBIM/IBIFbI, 9pOip alaMHBIH 3UATKEPIIK JAMYHI ....» alblHFaH[1].

Kazakcran PecnyOnukaceiHaa MEKTENKE JEWiHT1, OpTa, TEXHUKAJIBIK >KOHE
kocintik  Oumim  Oepyai  gambityasiH  2023-2029  xbuigapra  apHaidfaH
TYXBIPBIMAAMACBhIH/IA «..I€AarOrTep/iH OUTIKTUIITIH XYHenl Typle apTTeipy OLTIM
O0epy KbI3METTEPIHIH canajibl IeHI€H1H KaMTaMachl3 €Te/li», - e KOPCeTUIreH [2].

ConbiMeH Karap, emiMi3aiH 2025 KpUlFa JEWIHT1 CTPATETUsUIBIK  Jamy
AKOCHAPBhIHIA «AJlaMU KamUTaIIbl JaMBITYAbIH KaXKETT1 MIapTTaphl KOFaphl caralbl
AKOHE KaXeTT1 JarJapUIapMeH OKbITY OoJbin TaObutaabl. Ocbl MakcatrTa OuliM Oepy
AKYHECIHIH KaJIbl IEHT el apTaTblH 00Mabl»,- 1en alTbulFaH [3].

Conpaii-ak, memieker Oacuibichl KaceimM-)Komapt Kemenynsl TokaeBThIH
«9nainerti Ka3zakcrad: 3aH MEH TOPTII, SKOHOMHKAJIBIK ©CIM, KOFaMIIbIK OITHMH3M»
attel Kazakcran xankeiHa 2024 XbUTFBl KBIPKYMEKTErl KoiaaybiHga «¥Ycrazgap —
VATTBIH 3USTKEpAiK KyaTbl. Omap OUTiMIl ypnak TopOueney apKbUIbl eTiMi3IiH
OpKEHJIEyiHEe KON amaabl. Y3/1K OKYy OarlapiamMachl, 3aMaHayd MEKTENTEp, O3bIK
Oackapy xymeci 0osica f1a, ycraz OuTikTi 60oJ1Maca, OHbIH 09p1 OeKep €KEeH1 aHbIKY,- IeT
aTar eTe OTBIPHII, OUTIM cajlachbiHa OUTIKTI MaMaHAap Aaspiay KaKeTTirine 6aca Hazap
aynapasi [4].

bonamak MamangapablH «emip Ooifbl OuUTIM  amy» y3AiKci3 OutiMm  Oepy
napagurmachl meHOepinae aepoec OuniM Oepy KbI3METIHE TaWbIHIBIFBI KOFAaMHBIH
OJIEyMETTIK-9KOHOMUKAJIBIK ~ ©3TepicTepl JKarjaiiblHa Te3 OeiliMIenyiH, kaHa
TEXHOJIOTHSJIAp MEH >KaHAa YKOHOMUKAJIBIK MIHE3-KYJIBIKTHI T€3 UTEPYIH KaMTaMachl3
eTel.

2025 xpUTFa JeHIHT1 eTIMI3A1H CTPATETUSIIBIK JaMy JKOCTIAPbIH/A S9KOHOMUKAIIBIK
OCYJIIH »aHa Mojieli Oec KaruaaTrka Herizaeneai aeninred. Coll KarugaTTapabiH Oipi
«...0uTIM Oepyne ’KaTTanm ajly MEH €CTe€ CaKTay o/JICTEMECIHEH >KOHE >KEKeJereH
cajanap/ia TEXHOJOTHsUIapAbl MaiijanaHyliaH eMipAiH OapiblK Ke3eHJAEepiHe
KpEaTUBTI, KOTHUTUBTI JAaFAbUIap/Abl JaMbITyFa, TEXHOJIOTUSIIAP/bI JKaMmnai eHrizyre
OHE KaJMbIFa OpTaK HUpIaHAbIpyFa HeT13eedl...»,- Jen KepceTireH [3].

Ocbiran opai, FBUIBIM MEH TEXHUKAHBIH COHFBI XKETICTIKTEPIMEH FaHa €Mec,
KOTHUTHUBTI JaFAbLIapAbIH HET13r1 Kypamjac O0esiri O00Jbil TaObUIATHIH JOTUKAIBIK
oilay KalOineTi naMmblraH, Oenrim Oip canaga OeynceHil, coHAail-ak OuTiM OepyniH
HUQPIBIK TEXHOJOTUSJIAPBIMEH [I€ KapyJiaHFaH OoJlalllakK IMenarorTep/l aaspliay
3aMaHayu KOFaMHBIH ©3€KT1 Macelieci OOJbIN OThIP.



AllaM TybBUIFaH Ke3Jie Oiljlay KaOUIETIHIH OAICTEpIMEH KapyiaHFaH OOJIbIN
TyBUIMaK/Ibl, ©MIPJIIK IPOLECTE FaHa JIOTHUKAJIBIK Oilslay KaOUIETIH KaJbIITaCThIPaIbl.
CoHJIBIKTaH, OHBIH TOJBIKKAHIbI JaMYbI YIIIIH apHaNbI JKaFjaiap >KacallbIHybl KaXKeT.

Opta koHE KOFapbl MEKTEN >KarlailblHlla JIOTUKAJBIK OMIayJbl JaMBITY
OOlibIHIIIA 3ePTTEYJIEpP KONTETeH KbUlAap OOMBI JKYPri3ulin KeaeIl.

dopMaNbAbI-TOTUKATIBIK OWNAyAbIH KAJIBIITACYbIH >KOHE JaMybIH 3€pTTETeH
ranbiMaap Apuctotens, 90y Hacwip On-dapadu, Doma AxBunckuit, psucuc bakow,
I'.B.JIei6nun, Jx.byns, b.Paccen, K.Iemenn, S.A.Komenckuii, O@.bpannmy,
X.Paiixen6ax, X.3urBapa, B.Bynar, E.JI.Topunaiik, K.JI.Ymuuckuii, M.J)Kymabaes
’KoHE T.0.;

JlorukanslK OMJIay bl KaJIbIITACTRIPYIBIH SPTYPJIl acleKTuiepl OOMbIHINA 1prei
3epTTeyiepre keieci memarorrap MeH ncuxonortapasiy J.bpynep, P.Illtepubepr,
Jx. dpton, A.E.Jloycon, O.Jemupen, b.bekranum, O.Kopkma3, III.II.OxTyranosa,
A.XKanbapos, A.X.KacbIM!KaHOB, A. K. KenbyraHos, P.M.Kosiu6aes,
B.H.bpromunkuHa, A.Jl.I'etmaHoOBa, C.A.CeBacThsiHOBA, A.3.PaxumoB,
B.N.Csunnos, JI.LH.Ynosenko, B.H.KcenodontoB, E.A.MBanor, I.B.Jlemunos,
A.®.3akupoBa, E.B.flkoBneBa, A.KypOaHoB xoHe T.0. €HOEKTEpiH >KaTKbI3yFa
OoJasbl.

byn 3eprreynepniH KeMNIUININ MEKTENKe AEHIHTT koHe OacTaybllll MEKTel
KachIHIarbl Oananapra KaTbhICThl 0oJica Ja, >KYMBICTApJIbIH TEOPUSUIBIK 0a3achl
FBUIBIMU TYPFBIJIaH KEH OHE MEPCHEKTUBAJbI OOJIBIN TaObLIaAbl, COHABIKTAH OHBIH
AKEKE DJJIEMEHTTEPIH TEPEHIPEeK 3epleNielTiH O0oJicaKk CTYyACHTTEPAIH JIOTUKAIBIK
OilIaybIH 3epTTeyAe Jie COTTI KoijaHyra Oonanbl. Kem »karmaiiia cTyAeHTTEpHE
JIOTUKAJIBIK OMJIay 9ICTEPI, JOTUKAJIBIK OiIay KaOLIeT! KaJbINTaCKaH AN CaHalla bl.

Ocpl opaiiia, 6acka 1a mikipiaep Kapacteipsliaasl. Meicansl, H.H.ITocrienos xone
N.H.ITocnenos [5] kenTereH xpuigap OOUbI KYPTri3UIreH 3epTTEYIeP/IIH HOTHXKECIHIE
XKACOCHIPIM YJIIap MEH KbI3JapAblH KOIIIUIIr Heri3ci3 oijayra, KUCBIHCHI3
naipIMJIayapra, €Il JIEPeKCi3 >KOHE JoJesci3 aOCTpakTial  YFBIMAAPMEH KYMBIC
icTeyre, COHBIMEH KaTap aHbIK EMEC acCOIUALMsIAp MEH 0o KaMIapAaH TybIHAAUThIH
HEri3Ci3 MIKIpJiep MeH uaesnapAbl  YCblHyFa OEHIMIUIK TaHbBITAbl JEreH
KOpBIThIHABIFA KenreH. Onap  «KacecnipiMaep MEHrepuireH OuTiMIEepiH eMipJeri
KarJailnapra Jypbhic eMec Maijaliany »*oHe *aHa OuIiMJll MEHIrepy Ke31HJIe ChIHU-
KPUTHKAJIBIK €MeC TYPFbIJIaH KaThIHAC TAHBITY ©Te XUl O0alKanaabl»,- 1€l eCenTeH/Il.

CblHM  JKOHE  IIBIFAPMAIIBUIBIK  OMJIayJaFbl  JIOTHKAQJIBIK  OMJIayJbIH
MaHbI3ABUIBIFBIH [I.Daccuon, [.®.XannepH, 3.3ynstocpu, T.Cynpuatno, M.Bapcax,
M.Mox3zana, X.b.Mca, H./[>x.Ancanex, JI.Ennep, M.bnak >xoHe T.0. 3epTTereH.

Kenec 3amanbiabiy nicuxosortapsl [1.5. I anenepunniy [6], B.B.JlaBb110BTHIH [7]
XKOHE T.0 IKYMBICTApBIHJA €PECEKTEePJIIH >KApThIChIHA O KYBIFBI  (OpMAJIbIbI-
omepaIusIIbIK Oiay KaOuneTiHiH 0ap O0MybIH AJIENAEHTIH TallChipMaiap bl OPbIHIAM
AJIMaUTBIHBIFE] )KalbIHIA aUThUIFAH.

ConbiMen kKatap, O.E.ManbckasiHblH 3epTTeyi OapbIChiHAA OIpiHIIT  KypC
ctyaeHTTepiHiH 70%-Fa KybIFbl MaTepUabl AYPHIC TYCIHY VIIIH XKYWeley SJICiH
KOJITaHOANTHIHIBIFBI aHBIKTAIHI [ 8].



Kac mamangap KUbIH kaFaaia qypeic, KeH karaaiiaa CTaHaapTThl €eMeC MIeTM
KaObLIay AbI OLIMENTIHIIT, YHHUBEPCUTETTE anraH KociOu OLTIMIH
IIBIFAPMAIIIBUIBIKIICH KOJIIaHa aJIMaWTBIHIBIFBl KONTEH auThuUIbIn Kyp. KyHaemikTi
TYBIHAAUTBIH TPaKTUKAJIBIK €CenTepiAl AYphIC IIeme Ouly Kem Karaaiiaa ochl
MaMaHAapblH JOTUKAIBIK OWJIaybIHBIH KAHIIAJIBIKTHI JaMbIFaH/IbIFbIHA OaliIaHbICThI
OOJIBINT TAObLUIAEI.

[Tcuxonorrap eIy MiKIPIHIIE, KOFAPbl CHIHBIN OKYIIBIIAPBIHBIH ©31H/IIK OMIaYHI,
aKbLI-OM OpEKETIHIH TEXHUKAChl MEH OJICTEpiH CaHallbl MEHIepyl >KEeTKUIIKCI3
KaJIbllITacKaH jJen ecenreneni. Hoitbept nen buHko 3 3epTTeyliepiHiH HOTHUKECIHIE
17 xactarbl xacecmipiMaepaiH Tek 39%-bl FaHAa KaXeTTl aKMapaTThl TAYbII, OHBI
Kyilenen, IyphiC TYCIHAIPE allaThIHBIH aHbIKTaFraH [9].

MateMaTukaiblK OUTIM Oepyje JIOTHMKAJbIK OHIayJbl AaMBITy MacelelepiMeH
KOINTEreH OTaHJbIK, MeTenaik >kxoHe TMJ[ (Toyenci3 MeMJeKeTTep IOCTACTBIFbI)
eJJIEpIHIH FAJIBIMJIAphl aifHATBICKAaH. ATam alTcak:

- JIOTHKAJIBIK OMay JarAbIChIHBIH MaTeMAaTHUKAJBIK OI1iM Oepy/eri, KyHIeIIKTi
XKoHe KociOu emipaeri MaHpBABUIBIFBIH  A.E.O6inKkaceiMoBa, E.JK.Cwmaryros,
b.TypreinOaeBa, C.®.Mycradpuna, K.JleBaun, b.®pancec, 3.A./lynatona,
I'.bateipOaeBa, A.T.AcanoBa, A.A.Temepoekonra, T.H.lllamano, A.I1.YconbliieB xoHe
T.0. KapacThIpFaH;

- MaTeMaTHUKaHbl OKBITYyJaFbl MpoOJieMallapJbl IIENly JaFrAbUIaphIH JaMBITY
mocenecin  FO.Banur, JIx.C. Credan, JL.JAHWarmmm, J[Dx.Iloita, 3.I1om,
A.K.KycaiipinoB, b.I'.boctanoB, A.T.AmustoBa, I'.b.Huszb6exosa, C.E.Annpemios,
A.Y.JlayneTkynoBa xoHe T.0. 3epTTEreH;

- OUIIM amymIbUIapAbIH BIHTACHIH apTTHIPYAAFbl JIOTUKAJIBIK ONIayIbIH KOHE OKY
MaTepUanapblH HOTHXKEI1 MEHrepyieri MaHbB3AbUIBIFbIH M. Tynuc, M.Alinnu [76],
@ ITaxapec, 1. X.lpank, x.JI.beprep, 3.Cunbaep.

- JIOTHKAJIBIK OWJIayJjaFbl pallMOHAJIIbI OIIay/ IbIH KOHE 63 KaOlIeTTepiHe JeTeH
CEHIM/II HBIFANTyJarbl MaHBI3JbUIBIFBIH KOHE ©3/ITHEeH OUTIM aily JallbIHABIFBIH
aprreipyra biknaneiH M. I'yc, A.lllondenn, P.M.Kanup6aeBa, E.b.Ocmanosga,
A.Amupbexynsl, M.Kamapamxky, [H.Hanmnep, b.Jxx.3ummepman, J.X.Ilank,
E.AlizukoBuu-Y nu, [[.YeHr xoHe T.0 KapacThIpraH;

- KYpZelli ecentepl MblFapy1aFbl, aHATUTUKAIBIK KaOlIeTTepAl )KeTUIIpyAeri
KOHE MATEMAaTHKAJbIK VFBIMIApAbl TEPEHIPEK TYCIHYJETl MAaHbI3IbUIBIFbIH
M.A.YomanoB, II.Kep3on, II1.MakxOysn, A.K.bexOonranoBa, O.A.bakuposna,
K.K.EneycizoBa, K.TakabaeB, @.C.I'yruepe3, X.Anaza, [I.J[.Kynnbaena,
I''K.Myca6ekoBa, 3.A./lynaroBa, E.C.Jlanmuna, E.A. XoTyeHkoBa.

2018 xbuel OBIAY yiieiMaacteipran PISA  (oxymisuiapasiH  KaOiuieTTepiH
OaranayJplH  XalblKapasblK OarjapiaMachl) 3€pTTeY HOTHXKENepl  HeriziHze
Kazakctangarel MeKkTen TyJeKTepiHiH ImamMameH 51% - MaTeMaTHKaIbIK AaspiIbIK
JIeHreli 2 Hemece oaaH TeMmeH Oonabl. 2022 KbIIbI JKaFdail alTapibIKTai
KaKcapTyJapchl3 Kaijabl, MaTeMaTukagaH opTama Oamn 425 Gonael, oyn DbIIY
eACpiHIH opTama KepceTkimiHeH (472) alrapiabikTaii TeMeH. KazakcTaH
OKymIbapeIHbIH TeK 50%- bI 2 OHE OJaH JKOoFaphl JeHreire xetti, an ObIJ(Y
enaepinae 6yn kepcetkim 69% kypaitnbl. OKymbIapAbiH TeK 2%-bl KETUIIIPIITeH
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neHrenal (5 Hemece 6) kepceTTi, OYJI MaTEMaTHKAJIbIK MOJENbICY MEH Kyplenl
ecenTepl WEeHyAiH CTpaTerusiapblH TaHAAyJbIH oOJCI3 JaFAbUIapblH KOpPCETEIl.
Canbicteipy yuriH, ObIJIY ennepinzne oOKyubuiapablH opTa ecemnmeH 9%-bl OChI
JeHreire >keTTi. byn JaereHimi3, OKyIIbUIap KapamalbIM Karaailabl TikeJaen
HYCKayJIapChl3 MaTEMATUKAJBIK TYpJle Kajlail elecTeTy KEPEeKTIrH TYCIHIIPII, TaHU
anaabl. Anaiiga, onap o3 OETIHIIE OKYAbI KoHE FhUIBIMU KOHTEKCTTI TYCIHY/l1, COHAAM-
aK MOTIHJEpAl JOTHUKAIBIK TajlAayJbl KaKeT €TETIH KypJell MIceyesep/l LIeryae
KUBIHJBIKTapFa Tan Ooniaabl. by Kypaeni TYKbIpbIMJIap MEH aHAIUTUKAJBIK Oy
KaOUIeTiHIH TeMeH ieyiH kepceteni [10].

byn dakrtinepal 1ocTypii OKbITY TOXIpUOECIHJIE JIOTHMKANBIK OWlay 9JIICTEpPiH
opTa MEKTENTE Iie, JKOFaphl MEKTENTE )i (S JKETKUTIKTI JNICHTenIe
KQJIBITITACTBIPMAUTBIH/IBIFBIMEH JKOHE J1aMbIMANUTHIHABIFBIMEH TYCIHIIpYTe OO0Jaibl.
A OWJ1 ’KOFaphl OKY OPBIHIAPBIHIAFbI CTYACHTTEPAIH FHUIBIMU TAHBIMHBIH YFBIMIAPhI
MEH OJIICTEpIH aHBIKTAy €pEeXKeNeplH MKAKChl MEHI€pMETeHJINHe, aKUKaT OWJIbI
TIOJIEIICY KOHE JKaJIFaH MIKIPAl AKOKKA IIBIFApy dAICTEPiH OLIMEUTIHIHE abIl KeJe/Il.
COHJIBIKTaH, JIOTUKAJIBIK OWJIay 9AICTEpiH YHPEHOEreH CTyIeHTTEP I1H JIOTUKAIIBIK iC-
OpeKeT NaFabuUIaphbl 9PTYPil KeMIIUTiKTepre ue 0onansl Aen kytyre 6omaasl. COHBIH
HOTHDKECIHJIE JKac MaMaHAap KeOiHece KUBbIH KaFaaniapaa Aypeic MemiMaep, Keuue
CTaHJAPTThl €MeC HIenIiMJIep KaObUIgal aaMaiibl xKoHE KOFapbl OKY OPBIHAAPBIHIA
alfaH KociOM OUTIMJIEpIH NIbIFapMAaIlbUIBIKIIEH KojAaHa anMaiiabl. KyHaemikri
TYBIHAAUTBIH TMPAKTUKANBIK MOCeJeNep/l Jypbic Iemie Outy KebOiHece Oy
MaMaHAapblH JIOTUKAJIBIK OMJIAYBIHBIH KaJbINTACy KOHE JlaMy JEHTeiiHe Tikenen
OaliyIaHBICTBI OOJIBIN TAObLIAEL.

J.XannepH >KYMBICTAapbhIHAQ, KOFapbl OKY OpBIHAAphl CTYACHTTEPICH
TancelpManapAsl OpeiHAay1a (QakTuUIep/l KaTTay, €CKe caKTay >KOHE Tajjay Tajall
eTefil, Oipak OChl TalChIpMaap/ibl )KOHE aTalFaH opPEKeTTep/ll Kalall NyphIC OpbIHIAY
KaXXeTTITH yUpeTmeai aen atan kepcerti [11].

FansiMaapasiy eHOEKTepiH 3epTTel, Talaay HOTHXKECIHE JTIOTUKANBIK OMIay IbIH
Y31KC13 POLIECC €KEHIITH OalKaabIK. ONUTKEHI, JIOTUKAJIBIK OMJIay MEKTENKe JEHIHT1
IaKTa, MEKTEII KaChIH/1a, )KOFaphl OKY OpbIHJAPhIHIA XKOHE €PECEK JKacTap/ia 1a, IFHU
emip Oolibl gamunbl. COHIBIKTAH, Ka3ipri >Kargalja TYJIFAHBIH KaJdlbl TYJIFAIbIK
KaOUIeTTepiHIH Kypamjaac Oediri OOJbIN TaObUIATBIH KY3BIPETTUTIKTIH €peKile Typi
pETIHJIE KEKE TYJIFaHbIH JIOTUKAJBIK OWJIAybIH JAMBITYFa 3aMaHayy TEXHOJIOTUSTIaApAbl
KOJIJJaHy Ka)KETTUIIr TybIHAAYy1a.

3amaHayd  TEXHOJIOTHSJIApAbl  KOJJAHY  MaHbI3ObUIbIFRI  Ka3zakcran
PecnyOnukachiHBIH MEKTENKe JAeHiHT1, OpTa, TEXHUKAJBIK >KOHE KOCINTIK OuIiM
o6epyni nambITy1bIH 20232029 xpuigapra apHalfaH TY>KbIpbIMIaMachiH/1a ObLIaiIa
oepinren: «bimim  amymbutapabiH  QYHKIUMOHANABIK — CayaTThUIBIK — JIEHTEHiH
anpikTaiTeiH  TIMSS, PISA  xaneikapanblK 3epTTEyNepiHAETT KOPCETKIITEp
CaJBICTBIPMAJIBI TYpJI€ TOMEH OOJIFaHNIBIKTaH, €NIMI3AIH OuTiM Oepy Ma3MyHBIHJA
KY3BIPETTUIIK TOCULAL ICKE achlpy MaHbI3/bl. Ky3bIpETTIIIK TOCUT 1C-9pEKETKE JereH
KO3KApaCThIH HETI3T1 TY>KbIPhIMJAAMAaChIH — "1C-9pEKET apKbLIbl OKBITYABI" KaMTHJIbI
OHE OJ1 OUTIM almymibl UTepuireH OuTIMIIl IC KY31HAE KojjaHa Oulyl Kepek JereH
TananmneH kymentuieni. OKy OaraapiaMaliapbIHbIH Ma3MYHBIHA TIOHIEPl, Tapayiap
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MEH TaKbIPBINTAP/Ibl MHTETpalusiiay Karuaarbl KylieuTuiemi. bapabik neHreinaeri
unrerpanusiay STEAM-Taocinaep Heri3iHIe Ky3€ere acblpbliaibly.

by Gonamak MmaMaH1apIbIH 9JIEM €JIJIEpIMEH TEPE3eCl TEH KaTbIHAC KYPBIIL, QJIEM
KapTachlHAH OWBIN TYPHIN OPBIH alaThIHAAN OUTIKTI MamMaH 00Iybl, OJapAbIH 3aMaHaAy U
FBUIBIMMEH KOHE OUTIMMEH KapyJiaHybl, HU(PIBIK KY3bIPETTUIIKTEPMEH KaMTaMachi3
€Tyl eNMIMI3IIH Menaror KaapiapAbl Jaspiayaarbl allJbIMbI3fa KOWBII OTBIPFaH
MaHBI3/Ibl MIHACTTEPIHIH O1p1 €KeHIT1H alKbIHaNIbl.

Hudprblk KY3bIPETTUTIK MEeH O11iM Oepy TEXHOJIOTUSJIAPBIH 3ePTTEy KONTEeTreH
aBTOpJlapMeH KeHIHEeH KamThulFaH, aram aitcak, T.T. Kocmockm, K. [IxapauHa,
C.JIectep, 3.Ma3zyp, 1.B. Pobeprt, E. bunaitdbexos, B. I'puniikyn, H. Kypmanranuesa,
I' K. Hypranuesa, A.W. Taxurynosa, b.)K. Hyp6exos, I11.T. IllekepbexoBa xoHe T.0.

MaremaTukaiblK OuUTiM Oepyae HUQPIIBIK TEXHOIOTUIIAP Bl KOIAaHy OONbIHIIIA
seprreynep: b. [paiiepce, C. Xoinc, [Ix. I'onaunr, C. Jlaxosa, 3. JlaBunua, T.
[Iponpomy, K. ®ennesn, K. Yuncon, K. Koszerra, 3. I'epanny, Ix. Xoaren, M.K.
Xenna, I'.B. batom, A. lllondenn, b. Cpupamen, JI. Uarnum, O.M. Baranosa, A.B.
I'mankos, b. baiimyxanos, C.M. CeutoBa, A.M. My6apakos, b.P. Kackaraesa, P./.
Kanup0Oaesa, b.I'. boctanos, A.O. Annabeprenosa, . Mycaraea xoHe T.0.

Fanbimmapneiy eHOekTepiH 3epTTedt  kene, 013 Oonamiak MaremaTuKa
MYFaIIMJEPIHIH JOTHUKANBIK OWJIayblH KaJbIITACTBIPY MEH JaMBITy 9p KbIphIHAH
MYKHST TaJJaHFaHbIH OalikaablK. JlereHMeH, Hu@pIIbIK TEXHOIOTHIIAp JKaFJalbIH/a
OoJamak MaTeMaTHKa MYFalTiMIEpiHIH JIOTHKAIBIK ONJIayblH aMbITy i jae Oosca
3epTTey/ll KaXeT €TeTiH Macesne Oonbinm TalObuiaabl. OcblFaH Opail Kenmeci Kapama-
KaWIIBUTBIKTAp aHBIKTAJJIbI:

- 3aMaHayu KOFaMHbBIH CYpaHBIChIHA cail OoJaliak MareMaTuKa MyFaliMJIepiHiH
JIOTUKAJIBIK OUJIAybIH JAMBITY KaXKE€TTLUIIN MEH OJ1ap ibl KOCI0U KEeTUINIPYAIH FHUIBIMU-
TEOPUSIIBIK 3epTTEIy ACHI€HIHIH KETKITIKCI3/IIr apachblH/Ia;

- bomamak MaremaTtuka MyFadiMIEpIHIH JIOTHMKAIbIK OWJIAyblH JaMbITyFa
uu@pablk OuUTiM Oepy TEXHOJOTHSUIAPBIHBIH THUTI3Ep SCEPIHIH MaHbI3bUIBIFEI MEH
OJIapJIbl )KOFapbl OKY OPHBIHBIH OKBITY MPOIECIHE CHT13YA1H 9AICTEMENIK HET13/IepiHIH
AKETKUTIKTI JICHTel e *KacaliMaybl apachlH/IA.

ATanraH Kapama-KallIbUIBIKTap Oojamak MaTeMaThKa MYFalliMJIEepiHiH
JOTUKAJBIK OWIayblH HUQPPIBIK OUTIM O€py TEXHOJOTHSIIAPhl apKbUIbl JAaMBITYAbI
TEOPUSIIBIK HET13/Iey MEH OHbI KOFaphl OKY OPHBIHBIH OKY IPOIIECIHE €HT13yA1H dliC-
TOCUIZIEPIH 13AECTIPY 3ePTTEYiH MpoOaeMachlH alKbIHAAAbl. byl nuccepTausibiK
KYMBICTBIH TaKbIpbIObIH «bomamiak maTemaTuka MyFadiMACPiHIH JIOTHKAJIBIK
OMJIaybIH JaMbITyFa TUQPIBIK OUTIM Oepy TEXHOJOTHSUIAPBIHBIH dcepi» [N allyra
Heri3 00Jbl.

3epTTeylliH Makcarbl — OoJlalllaKk MaTeMaTHKa MYFaJiMJIEpIHIH JIOTUKAJIBIK
OMJIayblH JaMbITyFa HU@PABIK OUTIM Oepy TEXHOJOTHSIIAPBIHBIH THUTI3Ep 9CEpiH
TEOPUSIIBIK XKOHE JIICTEMENIK TYPFbIJIaH HET13/EY.

3eptrey 00bekTici — bonaiiak MaremMaTuka MyFajaiMJIepiH JalblHIay TPOoIeci.

3eprrey mnoHi: [ludpnbik TexHOmOTHsIAp AapKbUIbl OOJallaK MaTeMaTHKa
MYFaTIMIEPIHIH JOTUKAJIBIK OMIAYbIH JAMBITY 9IICTEMECI.
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3epTTey/liH FbUIBIMU OOJKaMbl: erep OoJaliak MaTeMaThKa MyFaliMJIEpiHiH
JIOTUKAJIBIK OMJIAybIH AAMBITyFa LHUQPPIIBIK OLIIM Oepy TEXHOJOTUSJIAPBIHBIH THUT13€p
acepl HETI3JEdiI, 9/IICTEMEC] )Kacajca )KOHE OKBITY MPOLECIHE EHT131ICe, OHAA OKBITY
mpoiieci ofiCTeMENIK TYpPFbIa KaMTaMmachl3 €TUIi, Oojamak maTeMaTHKa
MYFaIIMJEPIHIH JIOTUKAIBIK ONIaybIHBIH JCHIeHl apTajbl, OUTKEHI MaTeMaTUKAIbIK
MIOHJIEPIl OKBITY/Na HUQPPIBIK OUTIM Oepy TEXHOJOTHSIIAPBIHBIH BU3yalu3alusiay,
nporpaMmanay MyMKIHJIKTEP1 KOJAAHBLUIA b, 07 OUIIM CanachblHBIH apTybIHA BIKIAJ
eTel.

3epTTey MakcaThblHA COWKEC J>KOHE VYCBHIHBUIFAH OOJDKaM HEri3iHAe Keyeci
MIHJIETTEP aHBIKTAJJIbI:

1. FBUIBIMU-TECOPUSIIBIK XKOHE OMICTEMENIK 3€pTTEyJiep HETi31HJE JIOTMKAJIBIK
OMJIayJIbIH KYPBUIBIMBIH JKacay, Oojaiiak mMaTeMaThKa MYFajdiMJIepiHIH JIOTUKAJbIK
OMJIaybIH JaMBITYAbIH TYKBIPBIMBIH HAKThLIIAY;

2. Kocibu ic-opekeTTe Oojamak MareMaTUKa MYFaJiMiHIH JIOTUKAJIBIK OWUJIAybIH
JAMBITYIbIH KQXKETTLIITIH HET13/1eY;

3. Hudpnsik OumiM Oepy TEXHOJOTHsJIAPHI apKbUIbI Oojamiak MaTreMaTuKa
MYFaTIMIEPIHIH JOTUKAJIBIK OMIaybIH JAMBITYABIH MOJIETIH KYPY;

4. bonaiak MaTeMaThKa MYFalIMAEPIHIH JOTUKAIBIK OUNAybIH HUPPIBIK OLTIM
Oepy TEXHOJOTHUSUIAPbl apKbUIbl JaMBITYJIBIH OMIICTEMECIH jKacay >KOHE OHBIH
TUIMAUTITIH 9KCIIEPUMEHTTIK TYPJE TEKCEPY.

3epTTey/liH MakKcaThl MEH MIHJIETTEPIHE COMKEC 3ePTTEYJIH TEOPHUSIBIK >KOHE
oJliICHaMaJIbIK JIEHTeWiH KOJJAaHOaIbl CHUIIATTaFbl MaceNenepAl MIeIIyMeH YUIecTipy
KYy3€ere achIpbUIIbI, Oy KeJecl 9/IICTep KEIIeHIH TaH1ayFa OKe/Ii:

- TEOPUSJIBIK 3E€pTTEYJIH XKalIlbl FBUIBIMH OJIICTEPI: 3EPTTEY KYMBICHIHBIH
TEOPUSTIBIK KOHE OJ[ICHAMANBIK HEri3iH aHbBIKTay MakKcaThblHAAa HOPMATHUBTI
KYKaTTapJpl 3epjeliey, MNCUXOJOTHUSIIBIK JKOHE MeAaroruKaliblK, OKY-91CTEMEIIK
onedueTTepAl, OKYy OMICTEMENIK KelIeHJAEPAl, SHUMKIONEAUSIBIK aHbIKTaMaap,
KYHENUTIK Tanjay, allbIHFaH HOTHIXKENEPAl XKIKTeY, Kallbliay;

- QJIEYMETTIK 3epTTey 9/IicTepi: OoJaliaK MaTeMaTuka Myraiimaepine xxone KOO
(>xoFapbl OKY OpHBI) OKBITYIIBUIAPbIHA KYPTi3UIreH cayaiaHama, Oakbuiay, QHIIMEJECY,
cyx0arrtacy, TecTiuiey;

- HMIIUPHUKANBIK 3€PTTEY 9JIICTEPi: 3€PTTEY >KYMBICHIHBIH FBUIBIMU OOJKAMBIH
pactay MakcaTblHJla IEJJarOTUKAIBIK SKCIIEPUMEHT KYPri3y, CTATUCTUKAIBIK 3€pTTEY
O/ICTEPIH MaiilajaHy, HOTUKEIEPIH OHLY KIHE Talaay.

3epTTey/liH TEOPHUSUIBIK-9/IICHAMANIBIK HET137epi: OuliM Oepy oMiCTeMeCiH
Kapacteipran  eHOektep  (B.M.AuapeeB, b.C.I'epurynckuii, M.A./lanumnos,
B.N.3arBs3uHcKkui, N.A.JIepnep, M.K.Mamappamsuim, A.M.HoBUKOB,
O.MyxaHOeTxaHOBa, T.A.AngamypaToBa, O.bunocos, M.N.MaxmyToOB,
A.K.HUrubaesa); TaHBIMHBIH Ka31pri GUI0COPUSIIBIK TEOPUSICHI )KOHE FHUIBIMU 3€PTTEY
norukackl Typansl eHoekrep (B.C.bubnep, b.M.Kenpos, B.1.Kypamos, I'.11.Py3aBuH,
A.M.KenxeOynaroBa, b.T.bapcaii, H.H.MManky1); J0TUKaIbIK OWUNAYABIH OPTYpIl
dbopmanapein 3eprreyre apHanraH eHOektep (JI.C.Bwirorckuii, E.M.I'opOauera,
M. Ixoncon, I.Jdstou, I'.C.Koctiok, [.Jlakodpd, H.A.Menuunckas, I1.J1.11y3ukos,
0.4.CuBkoB, M.M.Baxpyme, M.C.Epunsn, E.W.NBanuusina, ©O.TypreinOaes,
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A.O.Asmes, C.b.bynek6aes, C.Eny6aeB, K.M.MyxambetanueB xoHe T.0.); Oonaiiax
MaMmaH UeNepiHiH oiyiay TeopusicbiHa apHanraH eHOektep (b.®D.Jlomos,
B.A.lllanpukos, C.P.KpiabIpoBa, H.III.AnmeToB, A.C.IIIasxmeToBa,
b.T.KaneimbeToB, A.K.bekbonranosa, H.H.Mmankyi); Ka3ipri xaraaiiiarsl xorapbl
Kociom  OuriM  OepyliH  OJICTeMENiK  OaFbITTapblHA  apHalIFaH  €HOeKTep
(B.1.3arBsa3unckuii, C.f.Kazanues, B.B.Konnparses, B.Kpaesckuii, A.M.HoBukos,
b.)K.)Kuenraena, I'.b.A6apamanoBa, A./[. ToserenoBa) Kypaimisl.

3eprrey ke3zaepi: Kaszakcran PecnyOmukacelHblH —«butiM  Typanbs» 3aHBI;
Kazakcran PecnyOnukachinga xoFapbl OUTIMII %KOHE FhUIBIMJIBI AaMbITyAbIH 2023 —
2029 xpuinapra apHainFaH Ty KbeIpbiMaaMachkl; Kazakctan PecriyOnnkachiHja MEKTENKE
JIEN1HT1, OpTa, TEXHUKAIBIK XKOHE KOcINTiK OutiM Oepyal mambityabiH 2023 — 2029
KbLIJIapFa apHaiFaH TyKbIpbiMaaMacsl; [Ipesuaentrin Kazakctan PecriyOnkachbiHbIH
xankbiHa ckonnaysl; Kaszakcran PecnmyOnukacel YkimeTiHiH 2025 xpuiFa AeiiHT1
Crparerusiblk gamy xocnapsl;, JIorukanslk oinay, MUQPIbIK TEXHOJIOTUSIIAD JKOHE
o11iM Oepy macenenepi OoibiHIIA (HUITOCODUSIIBIK, ICUXOTOTUSIIBIK, TEaroruKaIbIK
FBUIBIMU €HOEKTEpP, OKY-9JIICTEMENIK oJeOueTTep, OKYJBIKTap, OKY-9ICTEMEIIK
KEIIeHAEp, DSHIMKIONEIUSIIBIK AaHBIKTAMAJIBIKTAp MEH CO3MIKTep; aBTOPJbIH
MeJaroTUKaJIbIK, 36PTTEYIILUIIK KEeKe 1C-TOxKIpUuOect.

3epTTey/liH FHUIBIMU >KaHAJIBIFBI:

1. FBUIBIMU-TECOPUSIIBIK KOHE OMICTEMENIK 3€pTTEyJiep HETi31HJE JIOTMKAJIBIK
OMJIayIbIH KYPBUIBIMBI JKacajbll, Ooiallak MaTeMaTuKa MYFallIMJIEPIHIH JIOTUKAJIBIK
OMJIaybIH JaMBITYAbIH TYKBIPHIMbI HAKTHLIAH/IbI;

2. Kocibu ic-opekeTTe Oojamak MareMaTUKa MYFaJiMiHIH JIOTUKAJIBIK OWUJIaybIH
JAMBITY AbIH KQXKETTLIIT1 Her131eI/11;

3. Hudpnasik OumiM Oepy TEXHOJOTUsJIAPHI apKbUIbI Oojamiak MareMaTuKa
MYFaTIMIEPIHIH JTOTUKAJBIK OMIayblH JaMbITYABIH MOJIEIN1 KYPBUIIbL;

4. bonaiak MaTeMaThKa MYFaIIMAEPIHIH JIOTUKAIBIK OUNAybIH HUPPIBIK OLTIM
0epy TEXHOJIOTUSIIAPhI APKbUIbI JAMBITYABIH 9JIICTEMECI KaCaJbl.

3epTTey HOTWXKENEPIHIH TEOPHUSIIBIK MaHbBI3ABUIBIFBL. JIOTUKAJIBIK OWIayIbIH
MICUXOJIOTUSIIBIK-TIEIATOTUKAJIBIK ACTIEKTINIEPl; JIOTUKAJIBIK OWIayAbl JaMbITYAaFbl
3epTTeyiiep; MaTreMaTUKalblK OiliM  Oepyaeri IU@PABIK TEXHOJOTHUSUIAP]IBIH
KIKTeMecl; OoJjamiaK MaTeMaThKa MYFajJiMIEpiHIH JOTMKAJIbIK ONIAayblH AaMbITyFa
ocep eTeTiH HU@PIIbIK OUTiM Oepy TEXHOJOTUSIIapbIHBIH MYMKIHJIIKTEPI.

JuccepTauusiblK ~ 3€pTTEYIH MPaKTUKAJIbIK  MAaHBI3JbUIBIFRL:  3epTTeye
YCHIHBUIBITT OThIpFaH «lludpasik OuUTiM Oepy TEXHOJOTHsIApbl APKBUIBI OoJaliaK
MaTteMaTuKa MYFaJiMJIEpiHIH JIOTUKAJIbIK OWNJayblH JaMbITy wmonen» 6B01501
«Marematuka» OimiMm  Oepy Oarmapmamanapsl, 6B01502 «Marematuka 3KoHE
nHpopmatuka» OuTIM Oepy OargapiamaniapblHbIH CTYJEHTTEPIH Jaspiiay OapbIChIHIA
OJIapJIbIH JIOTHKAJBIK OWJIay JEHTeWiH NaMbITyFa 9MIICTEMENIK KOMEK Ooja ayiajibl.
Ocbl OumiM Oepy Oarjapiamanapbl CTYJICHTTEPIHIH JIOTHKANbIK OWllay JIeHTeliH
naMmeITy npouecinae Stepik.org OiumiM O6epy pecypcebiHna nU@pIbIK matopmanap
MEH IMporpaMmaiay TUIIHIH MYMKIHIIKTEpl €CKepuIiln 93ipJeHreH «DJIeMeHTap
MatemaTuka» KypchiH (https://stepik.org/course/218060) naiinanana anaThIHABIFBIHIA
xoHe «Methodology of developing logical thinking of future mathematics teachers
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with an aim of nurturing mathematical thinking of their prospective students»
MoHorpadusicel, «bonamak MaremMaTuka MYFATIMACPIHIH JIOTHMKAIbIK OWIayblH
KQJIBIIITACTBIPY KOHE JAaMBITY EpEeKIIETIKTEP» OKYy Kypalbl OKY IIPOIECiHe
KOJIJTAaHBUTYbIH/IA.

FrutbiMu HOTHOKENEPTIH AT MEH HET13/11IIr FhUIBIMU TAHBIMHBIH 3aMaHayH
oficTeMeciHe JoMEeKTI TypJle CYMEeHYMEH, OHbIH MaKcaTTapbl MEH MIHAETTEpIHE,
3epTTeNIeTiH KYObUIBICTBIH €PEKIIETIKTEPIHE COMKEC KeNeTiH O1p-0ipiH TONBIKTHIPATHIH
3epTTey OAICTEPIHIH KEUIEHIH KOJIaHYMEH; MOJENbICY OMICTEPIH KOJIJAHy >KOHE
MeJarOTUKAJIBIK SKCIEPUMEHT KYPri3zy, 3epTTey HOTHKEIEPiHIH KahWTaJaHybl >KOHE
aJIbIHFaH YKCIIEPUMEHTTIK MOJIIMETTEP/11H PEIPE3CHTATUBTLIIT CAH/IBIK XKOHE CalalbIK
TalJayMeH, 3KCIEPUMEHTTIK MAIIMETTEpAl OHJEyJe MaTEeMaTHKaJbIK CTaTUCTHKA
oAICTEpiH KOJJJaHYMEH KaMTaMachl3 €TIIe/I.

Koprayra ycbIHBUIFaH Karuganap:

1. FoIIbIMU-TEOPUSUIIBIK KOHE OMICTEMENIK 3epTTEeyJiep HETi31HJE >KacalraH
JIOTUKAJIBIK OMJIayAbIH KYPBUIBIMBI, OOallaK MaTEMAaTHKA MYFaIlIMIEPIHIH JTOTUKAJIBIK
OMJIaybIH AaMBITY/IbIH HAKThUIAHFAH TY KBIPBIMBI JIOTUKAJBIK OMIAY IbIH KYPBHLUIGIMbI
MEH TYXXbIPbIMbIHA JKaCaJIFaH TOJBIKTRIpYIap 00naabl;

2. Kocibu ic-opekeTTe Oojamak MareMaTUKa MYFaJiMiHIH JIOTUKAJIBIK OWUJIAybIH
JAMBITY KQXKETTUIITIHIH HET13/1e7y1 3epTTeYAIH TCOPUSIIBIK HET131 00IaIbl;

3. Hudpnasik OumiM Oepy TEXHOJOTHsJIAPHI apKbUIbI Oojamiak MaTreMaTuKa
MYFaTIMJEPIHIH JIOTUKAJBIK ONJIAybIH IaMBITYJbIH MOJENI 3€pPTTEYAIH OICTEMEIIK
HeT131 00JIabI;

4. bonaiak MaTeMaThKa MYFaIIMAEPIHIH JOTUKAIBIK OWIAybIH HUPPIBIK OLTIM
Oepy TEXHOJOTHsIApbl AapKbUIbl JAMBITYJIBIH >KacallFaH ojicTeMeci OoJiamiak
MaTeMaTuKa MYFaJliMJIepIHIH JIOTUKAJIBIK OWJIAybIH IAMBITYFa OH 9CEPIiH TUTI3EIl.

3epTTeylliH SKCHEPUMEHTTIK ©Oa3acbl. Herisri 3KCHEPUMEHTTIK KYMBIC
«l.2Kancyripos arsinarsl yausepcureti» KE AK-na (OKVY) [I-1V kypc ctynentrepinae
xyprizunai. XKyprizuiren 3eprreynepre 5S0-1eH acTaMm CTYJIEHT KaThICTHI.

3epTTeyiH Herisri ke3eHaepl: FruibiMu 3epTTey/iH aHBIKTaIFaH MaKCaThl MEH
MiHAeTTepiHe coiikec 2019-2022 xpuinap apaibifblHAAQ VIO KE3€HHEH TYpaThiH
AKCIEPUMEHTTIK KYMBIC JKYPIi3UIIL.

Bipinmi ke3eH (alikpinaay sxcriepuMenTi - 2019-2020 oky xbuibl). byn kezenae
JIOTUKAJIBIK OMJay >koHEe MU(PIbIK OUTiM Oepy TEXHOJIOTUsIaphl OOUBIHINA OTAHIBIK
AKOHE IIETENIIK TCUXOJOTHUSIIBIK-TIEJarOTUKAIBIK 9/1e0ueTTepre Tanaay >Kacajjbl.
3epTTeNren mMaTepuan HEri3iHAe 3epTTEY/IH MakKcaTbl, MIHIETTEpl KOHE OOJKAMBbI
TYKBIPBIMJIAJIBI. JlorukanelKk  OWJAyAbIH  TCUXOJOTHSUIBIK-TIEAArOTUKaIbIK
aCIeKTIIepl, OHBIH MaTeMaTUKaJIbIK OuliM OepyJleri, COHbIMEH Karap OoJialiak
MaTeMaTHKa MYFaTIMEPIHIH KOCI0U 1C-0pEKETIHIeT1 MaHbI3bl AKBIHIAJIJIBI.

Exinun kezen (I3meny oskcnmepumenti — 2020-2021 oky kbuibl. [31€HY
AKCHEPUMEHTI Ke3eHiHAe HUQPABIK OuliM Oepy TEXHOJOTHUSUIAPBIHBIH POl KoHE
OJIapJbIH OLIIM adylIbUIapAblH JIOTUKAIBIK OWJIAyblH JaMBITyFa ocepl 3epTTeml.
AJBIHFaH JEepeKTep HeriziHAe HU@PAbIK OUIiM Oepy TEXHOJIOTHUSUIAPHl apKbUIbI
OojamiaK MaTeMaThKa MYFalIMAEPIHIH JIOTHKAIBIK OWJIAyblH JAaMBITY MOJEN MEH
omicTeMeci 931pIeHIN, YChIHBLIIBI.
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Yuriami ke3eH (Kamsimracteipyiibl skcnepuMeHT — 2021-2022 oKy KbLIbI).
KopbIThiHABL Ke3€HJEe J3IpJCHIeH MOJEIh MEH JJIICTEME OKY TKIpuOeciHae
anmpoOanusgan  oTTi. OnapAblH THIMAUITT TEKCEepPUIiN, 3KCIEPUMEHTTIK >KOHE
TEOPUSIIBIK HOTHXKEJIEp TalJdaHAbl >KOHE >KallbUIaHAbl. AJIBIHFAaH MOJIIMETTEp
HETI31HJE KOPBITBIHABLIAD TYKBIPBIMAAIBII, OJICTEMENIK YCBIHBICTap 931pJCH/I,
3epTTey HOTIKEIEepl JUccepTalus TYPIHI€ YChIHBUIIBL.

3epTTeyliH MaKYJIJaHybl XKOHE TIXKIpUOere eHri3inyi: 3epTTey KYMBICHIHBIH
KOPBITBIHABLIAPEl MeH HoTmxkenepl [.)KancyripoB areiHgarel ®Pu3mka-maTeMaTHKa
(hakyJIbTETIHIH FHUIBIMU-9IICTEMEIIIK CEMUHAPBIHA THIHIATBIH/IbI )KOHE TAJIKbLIAH/IBI,
coHbIMeH KaTap, «Methodology of developing logical thinking of future mathematics
teachers with an aim of nurturing mathematical thinking of their prospective students»
MoHorpadusiceiHna xoHe «bojamak MaTeMaTuka MYFaIIMJIEPIHIH JIOTHKAJIBIK
OMJIaybIH KaJBINTACTBIPY MKOHE JIaMbITy EPEKIICNIKTEep1» OKYy KypalblHIa KOpIHIC
tantel. ConbiMeH Katap, KP F)XKBM FK «Marematuka >xoHE€ MaTeMaTHKaJIbIK
moaenbaey MHCTUTYTh IIDKK PMK-ga (Ka3zakcran PecnyOnukacel FeuibiM skoHe
Korapet  OutiMm  MuHUCTpAIri FbulbiM  KOMUTETIHIH  «MaTeMaTtuka  KoHe
MaTeMaTUKAJIBIK MOJIENIJICY UHCTUTYThI IapYyalbUIbIK  KYPri3y KYKBIFBIHIAFbI
peciyONINKaNbIK MEMJIEKETTIK KOCIMOPHBI) FhUIBIMUA TaFbUIbIMJIaMa ©TYy OapbIChIH/A
KapacThIPBUIBII, TaTKbIIAHIbI.

2021-2022 oky xbuibiHga «udpasik OutiM Oepy pecypcTapbl» MyFaldiMaepre
apHaJFaH OHJANWH-OKBITY TuiaTdopmack» 3ipieHai. Ockl miatgopma HETi31HE OCHI
oKy okbutbiHna [.JKaucyripoB atbiHgarbl JKeTicy YHHBEPCUTETIHIH MaTeMaTHKa
MIOHJIEPIHIH OKBITYyIIbUIapbIiHA apHanFaH «biariM Oepy mnpoueciHAeri akmapaTThIK
TEXHOJIOTUSJIap» TaKbIPBIOBIHAA OUTIKTUIIKTI  apTThIpy Kypebl eTkizuimi (72
aKaJeMUSIIBIK CaFar).

CoHbIMEH Karap, 3€pTTey HOTIXKeNepl KOoH(pepeHIUsIap MEH CeMUHapiapaa
OasiHaMa apKbUIbI JKY3€re aChbIPbUIIbI.

Kapusnanpimmap. JluccepTalusHBIH HET13T1 HOTHDKEIEpl OTaHMBIK, IIETEINIIK
FeUTbIMU KeHecuriepmen Oipre KP Fx2KBM canackingarsl camnanbl KaMTaMachl3 €Ty
KOMMTETI KypHAJJJAPhIH/A JKOHE XaJIbIKApaJbIK FHUIBIMUA TOKIpUOETiK KOH(MEpEeHIIHs
MaTepuangapbiHaa Kapusuianabl. JluccepTalvsiHbIH HEri3ri Ma3MyHbl OoifbiHIIa 20
FBUIBIMU-EHOEK JKapbIK KOP/i:

1. Scopus 6a3aceiHnarbl OachUIBIMAApAA >KapusJIaHFaH FhUIBIMUA eHOekTep — 1
(mpouentmib — 36, Quartile — Q3);

2. Kazakcran Pecniy6nukacs! FpulbiM %oHE oFapbl O111M MUHUCTPIIITiHIH bitiM
OHE FBUIBIM  callachlHJa calaHbl KaMTaMmachl3 €Ty KOMHTETI YCHIHFaH
OachUIBIMJIapBIHAA KapUsUIaHFaH FRUIBIMU €HOEKTep — 4;

3. XanbIKapalblK FBUIBIMU-TIPAKTUKAIBIK KOH(pEpeHIUsIapaa >KapusulaHFaH
FBUIBIMH eHOekTep - 10;

4. backa FpUIBIMU KypHalIapaa, OackulbIMIapaa KapusuiaHFaH Makaianap -3;

5. Oxy kypaibl — 1;

6. Monorpadus — 1;
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HMuccepranust  KypbulbIMBL.  JlMccepTanyisi  HOPMATUBTIK  CLITEMENEpHACH,
aHbIKTaMayapJlaH, KbICKApTyJapAaH, KipicneaeH, yil OeJIMHEH, KOPBITHIHJbIIAH,
naiilaJaHbUIFaH 91e0UeTTep TI3IMIHEH XKOHE KOChIMILIANIapAaH TYPaJibl.

HMuccepranusiabiy «bonaniak MaTeMaTiKa MyFaliMAEPIHIH JTOTUKAIBIK OUIaybIH
JAMBITY/IbIH TEOPHUSJIBIK HET13Aepi» aTThl OipiHIIl Oeisimzae Oojamiak MaTeMaTHKa
MYFAJIIMJEPIHIH JIOTMKAJIBIK OMJIAyblH KaJbIITACTBIpPYFa OaillIaHBICTBI HETI3T1
TEOPUSIBIK  acmekTinep  Oepuimi. JlorMkanblK — OWNAYABIH — MCUXOJIOTHSIIBIK-
MEJarOTUKAIBIK EPEKIIETIKTepl, OHBIH MYFAIIMHIH KOCIOM 1C-OpeKeTiHe ocepi
KapacThIpbULIbl. MaTeMaTUKadblK OuTiM Oepy MpoLeciHAE JOTHKAIBIK OiIayibl
JAMBITY/IbIH ~ MaHbI3bl, OHBIH OKBITYJaFbl, Ca0aKThl JKOCMapiaydarbl KoHE
MeJaroTUKaIbIK MOcelieNiepal UIeHIyJeri peJil cUumaTTajdraH. MaTeMaTHKaJIbIK
MOHJIEpZIl OMJArbllaii MEHrepy »KoHe OoJaliak MyFaliMIEpAiH camajibl KociOu
JAWUBIHABIFBIH/A JTOTUKAIBIK OMJIayIbIH MAHBI3AbUIBIFBI KAPACTHIPBLIIBI.

«bonamak MaremaTuka MYFajdiMJIEpiHIH JIOTUKAJBIK ONIayblH HUQPIBIK OUTIM
Oepy TEXHOJIOTUSIIAPhl APKbLIbI JAMBITYABIH 9JIICTEMENIK HET131ep» 0eiMi U PIBIK
OutiM  Oepy TEXHOJIOTHSJIAPBIH  KOJJAHy apKbUIbl  OoJialllak  MaTeMaThKa
MYFaTIMJEPIHIH JIOTUKANBIK OWJAyblH JaMBITYABIH OJICTEMENIK acHeKTUIepiHe
apHanrad. Buzyanuzanusinay, MOJIeIbey JKoHe OaraapiiaManay KypaiJaapbliH KojaaHa
OTBIPBINT MAaTEMAaTUKAJIBIK €CEeNTEep/l IIeNIyre OarbITTaIiFaH MPAKTUKAJIBIK KYMBICTHI,
outiMrepaiy e31HAIK KyMbICBIH (BOX) >koHe OKBITYyHIBIMEH OUTIMIep/iH ©31HJIK
KyMbICBIH (OBOX) KaMTUTBIH OKYy NpOILIECiH YUBIMAACTBIPYABIH OMICTEPI MEH
dbopManapel cumartanraH. byn GemiMae, COHBIMEH Katap, OoJjaliaKk MaTeMaTHKa
MyFaliMJIEpIH Jadpiayaa TUPpIbIK TEXHOIOTHSIAPAbl KOJIIAHYIbIH MaHbI3AbLIBIFbI
KOHE OJapAblH JIOTMKAJbIK OHJayblH JaMbITyFa OH  BIKHNANbI, IUQPIBIK
TEXHOJIOTUSJIapAbl  KOJIIAaHY apKbUIbl OoJjalakK MaTeMaThka MYFaliMAEpiHIH
JIOTUKAJIBIK OMJIAYbIH 1aMbITy MOJEN1 OEpIIreH.

«ITemarorukanblK dKCIEPUMEHT JKOHE OHBIH HOTHXKEJep1» OOIMIHJE alIbIHFbI
OeJiiM/ie CHUMATTAIFAaH MOJIENIb HETI3IHAE J3IpJIeHreH OoJiallaKk MaTeMaThKa
MYFaTIMEPIHIH JIOTUKAIBIK ONIaybIH HUPPIBIK O11iM Oepy TEXHOIOTUSIIAPHI APKbLITBI
JIaMBITy oxaicTeMeci YcbiHbUIFaH. COHBIMEH KaTap, COJI 9ICTEMEHIH TUIMILIITIH
aHBIKTay MAaKCaTbIHJA >KYPTi3UIr€H TMeJaroruKajblK SKCIEPUMEHT KOHE OHBIH
HOTUKeIepl OepuireH. DKCIEPUMEHT KYPrizy Ke3eH Iepl )KaH-)KaKThl KapaCThIPbLIFaH,
OHBIH 1MIIHAE OKYy MpolleciHie MU(PIbIK KypalgapAbl Maiijaiany, COHBIMEH KaTap
0akpLIay XKOHE HKCIEPUMEHTTIK TONTAP/IbIH cUMaTTaMachl OepuIreH. DKCIEPUMEHTTIH
CaHJIBIK JKOHE CamaliblK HOTHXKEJNEepl JIOTUKAJBIK OWayAbl JaMbITyFa HUQPIBIK
TEXHOJIOTUSIIAPIbIH 9CeP1 TYPFBICBIHAH OEpiii, TaJlJaH/ bl

Huccepranust mazmyHbl. Kipicriene 3epTrey TaKbIphIOBIHBIH ©3EKTUIIIN  KOHE
MaHbBI3ABUIBIFBl HET13/IEJTeH, 3€PTTEY >KYMBICBIHBIH MaKcaThl, OOBEKTICI MEH MoHI,
0oJDKaMbl MEH MIHJACTTEpl aHBIKTAJIBIN, OJICHAMAJBIK KOHE TEOPHSIIBIK HET13/epi,
3epTTey 9MICTEpPl, KE€3EHIEPl, FHUIBIMU >KAHAIBIFbI, TEOPUSUIBIK KOHE MPAKTUKAIBIK
MaHbBI3ABUIBIFbI, KOPFayFa YChIHBUIATHIH KaFuajaap, 36pTTey HOTHKEIEPIHIH AIEIIIT1
MEH HET13/I1ITr1 OasHaaIFaH.
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KopbIThiHABIIA KYPTi3UIT€H 3€pTTE€Y JKYMBICBIHBIH  HETI3Tl  HOTHXKeENepi
TYKBIPBIMJIAJIBIN, KOPBITBIHBUIAHFAH, 3€PTTEY HOTHKENEpl KapuslaHFaH €HOEKTep
Ti31M1 OepiiIreH.

KoceimMimana 3eprrey OapbIChiHIA MaijaiaHFaH MaTepuaiaap, cayalHaMmaliap
AKOHE FBUIBIMU 3€pPTTEY >KYMBICHIHBIH HOTHXEJIEPIH EHAIPY akKTuiepi, aBTOPIBIK
KYOQIIIKTEP KOPCETUITEH.
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_ 1 BOJAITAK MATEMATHKA MY¥TAJIMJIEPIHIH JIOTUKAJIBIK
ONJIAYDBIH JAMBITY AbIH TEOPUAJIBIK HET'I3IEPI

1.1 JlorukaJjpIK OMJIayAbIH IICUXOJOTUAJIBIK- N1e1arOrHKAJIBIK aCleKTijiepi

Kazakcran PecnybOnukacbl FbuibiM koHE KOfapbl OUTIM MUHHUCTpiHIH 2022
KbpUTFbl 20 miungeneri Ne 2 OyiipbirbiMeH OekiTuireH «Koraphl jXKoHE XKOFaphl OKY
OpHBIHAH KEeHiHT1 O11iM OepyiH MEMIIEKETTIK JKaJIMbIFa MIHACTTI CTAaHAAPTTAPBIHIAY
OoJaiak MamMaHIapAbl Jasipiay JeHreliHe KOWbUIATBHIH HET13T1 TajJanTapbiHa: OLTiMIl
KOciOM JIeHreWJe KOJJaHy MEH TYCIHYy KaOUIeTTepiH JaMbITy, JoJeliep
KQJIBITITACTBIPY JKOHE 3€PTTENIETIH cajajarbl MOCeJeNep/ll MICIly; aKMapaTThl KUHAY
MEH TYCIHJIIPY, COHIai-aK (haKkTiepAl, KyObUIBICTAPAbI, TEOPUSIAPAbI XKOHE OJIAP IbIH
apachIHAAFbl KYpJlell KaTbIHACTAP/Ibl TEPEH TYCIHY/l KO3ICUTIH FHUIBIMU AQJIEIIEPIe
HETI3/IeJITeH  MalbIMIAayJapJbl KaJbIITACTBIPY KaOUIETTEpiHE epeKIle Hazap
aynapeuiaasl. by tananrap enaig OutiM Oepy casicaThiH KaJbIITACTBIPYAa MaHbI3 b
pen atkapaas [12].

byn crampgaptrap oKy OarmapiamManapbiHbIH ~ Ma3MyHbIHA — KOWBUIATBIH
TajlanTapJbl FaHa €MeC, COHBIMEH KaTap CTYACHTTEPIIH THIMIl KOCIOM KbI3METKE
KKETTl KY3BIPETTUIIKTEPIH JaMbITyFa OaFbITTAIFaH MEMJICKETTIH CTPaTerusiIbIK
OaceIMABIKTAphIH  Kepcereni. Kazipri  karpmaitma, Outim  O6epy  HUPIBIK
TEXHOJIOTUSIIAPbl €HT13y KOHE KbUIIAM ©3TepeTiH ojemre OeiliMaeny Ka)KeTTUIIri
CUSIKTHI JKaHa KUBIHJBIKTapFa Tam OOJIFaH Ke3[le, ChIHU KOHE JIOTHUKAIBIK OMIayJbl
JAMBITy €peKille MaHbI3Fa ue. Jonm ocbl marapuiap Oojaliak MyFaliMIEpre yakbIT
TajanTapblHA OHTAMIbl OeliMaenyre FaHa €eMeC, COHBIMEH KaTap CBhIHM JKOHE
JIOTUKAJIBIK TYPFBIJIAH OMJIayFa, COHBIMEH KaTap, Heri3/IeNreH menrimMaep Kaobuigayra
KaOUIeTT1 ’KaHa YpPHaKThl TopOuMesey MEH OKBITY IMpoIleciHe OeJCceH[l KaThiCyra
MYMKIHJIIK Oepe/.

JlorukanslK OMIayAbIH ICUXOJOTUSIIBIK-TIEarOTUKAIBIK HET13IepiHE TOKTAIMAC
OYpbIH €H alAbIMEH «KAOUIeT», <«JaF[bl», «TaHBIM» KOHE «JIOTHKAJBIK OWIay»
TYCIHIKTEpIHE TOKTAJIBIT KETY/I1 )KOH KOPJIIK.

A.B.Ma3unoB xone H0.H.CnenkoHslH ailTybIHIIA, KaOlaeT — agaMHBIH OeJriii
Olp KBI3METTI OpBIHAAYJAFbl OJEYEeTTI MYMKIHIIKTEPIH KOpPCETETIH, OHBIH iC-
opeKkeTTeri TaObICTBUIBIFBIH, KapbIM-KAaThIHAC JKacay KaOLIeTIH JKOHE JKaHa
JaFablIapAbl MEHrepy JKeHUIAINH KaMTaMmachl3 ETETIH JKEKE MCUXOJOTHUSIBIK
epeKienikTepl MeH Kacuertepi [13].

K.K.Ilnatonos [14] Tyyifa KypbUIBIMBIH JK€KE TYJIFAHBIH MiHE31 MEH KaOlJIeTiHIH
JaMy MPOIECiH OacKapyFa MYMKIHIIK O€peTiH 1K1 KYpbUIbIMIAPHI 0ap TOpT Kypamaac
OeJtikTe KapacTolpAsl (1-cyper):
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TyJIFaHBIH KYPBUIBIMBIK
KOMIIOHEHTTepi

\

TICHUXOJIOTHSLITBIK HIAPTTE! XACHETTED
OUOJIOTUSIIBIK (Oettim, npeanmap,
KacHeTTep cumarTaMmanap KUHAKTAIFaH syeTep
(oitnay, epik, TYHCIK, ToXipube (sperTep, ..
(MHCTHHKT, . C aJlaMrepIiIiK
KaObLIIaY, Ce3iM, OUTIKTLTIKTEp MECH
TEMIIePaMEHT, Kac . KacHuerTep,
epexueriKTep) IMOITHS, O31HIIK JaFabLIap) i
CeHIM/IEeP,
caHa *oHe T.0.)
JTYHUCTAHBIMAAD,
OHITAFRI KANKIM-

\ J
1

TYJIFAaHbIH MiHe3i MeH Ka0ijieTTepiHiH 1amMmybl

Cyper 1 - TyaranbiH MiHE31 MEH KaOUIETIHIH JaMy MPOIECiH OacKapyarbl 1K1
KYPBUIBIM/IAPBI

Cyperreri chi30ara Heri3fiene OTBIPBIN, TYJIFaHBIH MiHE31 MeH KaOileri
OMOJIOTUSIIBIK ~ Kacuerrep (MHCTUHKT, TEMIIEpAMEHT, Kac EepeKIIeNIKTepl),
MICUXOJIOTUSJIBIK cumarramanap (oinay, epik, TYHMCik, KaObuigay, ce3iM, 3MOIIHS,
©31HJIIK caHa >XoHEe T.0.), >KUHAKTalFaH TaKipuOe (oaerrep, OUIKTIIIKTEDP MEH
JaFablIap) ®KOHE MAapTThl KacueTTepaiy (0eiiM, uaeangap, Myaaenep, aaMrepIiiiiK
KacUeTTep, CEHIMJep, AYHUETAHbIMIAp, OHJIaFbl KapbIM-KAaTbIHACTAp) HETI31H/E
KaJIBITITACATHIHBIH OalKam OTBIPMBbI3.

JI.C.Beirorckuii kabineT agaMra OacTamkblga OepiaMei/il, OHbIH OpPEKETI MEH
KOpIIaFraH OpTaMEH SPEKETTECy MPOIIECIHE KaJbIITACAThIHBIH aTtan KepceTTi. by
TYKBIPbIM/Ia KaO1LJIETTEPAIH JaMybl TYJIFAHBIH 9P TYPJIl 1C-9peKeTKe OeICEH/ Il KaThICYbl
KOHE OJIEYMETTIK ©3apa OpEeKeTTeCy KarJaillblHIa Ky3ere acaTblHbIHA Ha3ap
aymapbuiafpl, O aJaMHBIH ©3 MYMKIHAIKTEpIH alllyFa >XOHE XKYy3ere achlpyra
MYMKIiHJIK Oepeni [15].

C.JL.PyOuHmTEelHHIH  MiKipiHIIEe,  «KAOUIETTepJliH  JaMybl  KOTHUTHUBTI
MPOIIECTEPMEH, COHBIH IIIIHJE Oiiay, KaObuilay >XKoHE 3eliHMEH OaillIaHBICTHI.
CoHbIMEH KaTap, JKeke KaOuleTrTtep/il JaMbITy Oenriial Oip JaeHreijeri Kaduierrepre
CoMKeC KeJIeTiH aFbIMJarbl MYMKIHAIKTEPJl >KYy3ere achlpyJaH OacTalbIl, OCHI
KaOUIeTTep/IIH OJ]aH opl JAamybl YIIIH XKaHAa MYMKIHIIKTEP/iH allbLIyblHA OKEJIETIH
CIUpabbl VAT OOMBIHINA KYy3€Te achbIpblIa by e ecenTeiai [16].

A.H.JIeoHnTheB KaO1IET )KUHAKTATIFaH TOKIPUOCHI KaHa MOCeeIep Il enly YIIiH
naiijianana Ounyie eKeHiH atam oTTi. byn manimaemesne kadiaeTTepAiH YHEM1 JaMybIHa
YKOHE OJIapJIbIH ©3repMelli JKaFAaiiap MEeH KbI3MET TallanTapbiHa OeiiM/IeyiHe bIKIa
eTeTIH OUIIMHIH Y3[1KCI3 XWHAKTaTybIHBIH >XOHE OHBI 1C JKY31HIE KOJIJIaHYbIH
MaHBI3IBIIBIFBI KOpCEeTUIreH [17].
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KabineTTiH KanbInTacyblHa TIKEJIEH ocep eTeTiH TaxipuoOenik pakTopabiH Oipi—
Jarabl OOJIBIN TaObLIAbL.

C.JI. PyOunImTeiiHHIH MiKipl OOMBIHIIA «IaFIbl — OIpHEIIE PpeT KalTanay apKbLIbl
KQJIBIIITACATHIH KOHE ABTOMATH3MIE OKEJIETIH OpPEKETTI opbiHAay KaoOimeTi» [18].
JarnplmapablH — KaOlmeTTepAeH — albIpMAllbUIBIFBL,  TYPAKTBUIBIKIIEH  YKOHE
aBTOMATTAH/IBIPYABIH KOFapbl JEHI€HIMEH CUTIATTAIabI.

A.H.JleonTheB narapuiap OipTe-OipTe aBTOMATTAHIBIPHUIBIN, aJaM OPEKETIHIH
Oip OeuiiriHe aHaANATBIH OPEKETTEP/l KailTanam OpbIHAAQYIbIH HOTHXECI JeN aTam
kepcerTi. OHBIH OWBIHINA, JAF/bl KATTHIFyJap apKbUIbl KAJbIIITacabl, OV ajgamra
OepUIreH TarnchlpManapAbl TUIMAIPEK IIeNIyre MYMKIHAIK Oepexai. Jlarapuiap/sl
JAMBITYIBIH OYJI TpOIECl TOKIPUOEMEH ThIFbI3 OalNlaHbICThI, Oy OJapiAbl COTTI
MEHIrepy VIIIH dpeKeTTep/l KalTajray MEH KYHIEHTYAiH MaHbI3JIbUIBIFBIH KOPCETEeIl
[19].

JI.C.BeIrorckuit JNAFIbUIapabl aMBITY YKBIMIBIK KbI3MET JKarJaubIHAA
QJIEYMETTIK ©3apa OpEeKeTTeCY MEH OKbITYMEH ThIFbI3 OAllIaHBICTHI €KEHIH aTaml OTTi
[20].

[1.K.Anoxun garnpuiap Oenriiai 0ip opeKeTTep il KalTanarn OpelHAaY MPOLECIHIe
naiila  OoJIaTBIH  TYPAKThl  HEHUPOPUHOIOTHUSIIBIK  OailmaHbicTap  HETI31HIE
KQJIBIIITACATBIHBIH aTan kepceTTi. On marapuiapAbl JaMbITYABIH IIEHIYI COTI
KO3FaJIBICTAp/ibl OEKITY >KOHE aBTOMATTAHMBIPY KE3€H1, OJlap AQIIPEK KoHE YHEM/Il
Oomnasel nen ecenteni. bys anaMra eH a3 KyIll IeH yaKbITThI JKyYMcail OTBIPBII, Kypaeil
TancelpManapisl OpbIHAAYFa MYMKIH/IK Oepeii, OyI1 me0epaikTi MEHIepY/liH KOFaphbl
neHreiin kepcereni [21].

Jaraplmap MeH KaOuleTTep TaHbIM MPOIECIMEH Tikeleld OalIaHBICThI OOJBII
TaObUIa/Ibl, ce0e01 TaHBIM KaOuIeTTep/ Il OeICeHaIpe il )KOHE 1aMbITA b, all aFbuIap
OCBI KaOUIETTEP/I1 JKY3€ETe achlpy KypasblHa aifHaIa/bl.

TanbiM — amamMHbIH OYKUI TaHBIMJIBIK *KYHecl KaTblCaThlH OUTIM aily Ipolieci.
B.C.JIegneB TaHBIM/IBI «aJJaM CaHAChIHIa OUTIM1 KaObU11ay, TYCIHY KOHE TYPJICHIIpY
MPOIECTEPIH KAMTUTHIH O0OBEKTUBTI IIBIHABIKTHI OeHHEeNeyA1H OeJICeH 11 MpoLech» Aen
aHbIKTama Oep/i. byl aHbIKTaMa KopliaraH AYHHEH1 TYCIHY MEH TYCIHAIpYeri TaHbIM
peJliH, COHBIMEH KaTap ajaM OuIiMI MEH ToXKIpUOECIH KalbINTACThIPYAarbl
MaHBI3IBUIBIFBIH aTal KepceTeal [22].

Taubim mpouecc perinae K.IImaxeHiH «OananapiblH TaHBIMABIK JaMy
KE3CHJIEPIH >KOHE OJap/blH JIOTHKAJBIK Oillay KaOUIeTiH 3epTTereH €HOEKTepiHJe
kesnecemi» [23].

E.B.bonnapeBckasi «TanbiM — Oy ajmam aknmapaTThl KaObLijam, TYCIHIN KaHa
KoliMail, COHBIMEH O1pre OHbI TYPJICHAIPETIH, KOpPIaFaH IIbIHIBIKTHI )KaHa MarblHAJIap
MEH TYCIHY/ll TYABIPAThIH HIBIFAPMAIIBUIBIK MTPOIIECC) AET TYKbIPbIMAANabI [24].

2-cyperTeri chi30a KaOlneTTepAiH, MaFabUIap/IblH, JTOTUKAIBIK OMIIAybIH >KOHE
TaHBIMHBIH ©3apa OalIaHBICBIH >KOHE Oip-OipiHE ocep €Tyi, TaHBIMJIBIK SPEKETTIH
O1pbIHFall MPOIECIH KYPANUTBIHBIH KOPCETEI1:
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Cyper 2 - TynranbIK KaCUETTEP/I1H 63apa OailslaHbIChI

Kabiner — Jlorukansix oinay: Kabiner (Tya OiTkeH HEMece Kype naiiia 0oraH)
JIOTUKAJIBIK OWJIay bl JAMBITYIbIH, OHBIH MYMKIHIIKTEPIH aHBIKTAYbIH HET131 OO0JIbII
TaObLIA/IbI.

Jlorukaneik oinay <> TanbiM: Jlorukanblk oO#Hjay TaHbBIM TPOLECIH
YUBIMIACTHIPYFa JKOHE KYPBUIbIMJIayFa KOMEKTECE/I1, ajl TAHBIM MPOIECI 63 Ke3eT1H] e
JIOTUKAJIBIK OMIayIbIH JaMybIHA TYPTK1 OOJIa IbI.

Tanbim — Jlaraeutap: Toxipube apKbUIbl TaHy UTEPLUITeH OLTIM MEH TIxXipuode
aBTOMATTAH/IBIPBUIFAH SPEKETTEpre alHaNFaH/a JaFIbUIap bl JAMBITYFa BIKIIA €TeIl.

Harnbinap — Jlorukanelk oinay: JlaMbITbUIFaH AaFabLiap JOTUKAIBIK OWIay bl
KaHa Mocelenepre THIMII KOJAaHyFa, OHBIH THIMJILUIINT MEH CalachlH apTThIpyFa
KOMEKTECEeI1.

Haraplmap MeH KaOigeTTep OIpiril TaHbIM MPOIECIHNE JIOTMKAJBIK OWayIbl
yaalbel Kymienteni, Oyn OapiblK Kypamjaac OeNIKTEpAlH LMKIAIK AamMy MpOIECiH
KYpaiasbl.

JlorukanslK OoMnayablH SpPTYpJii TYCiHAIpMenepi 0ap, oiapiblH SPKANCHICHI OChI
KYpJeal KOTHUTHUBTI MPOIECTIH HAKThI, KEKE acleKTuUlepiH kepceTedl. Jlorukambik
oilJlay €Kl acMeKTUIl CaJbICThIpMalibl YFbIM. BIpiHIIICI — JIOTMKAJBIK 3aHJbUIBIKTAP
OolibIHIIIA OiiJIay, EKIHIIICI — OWMJIaybIH KOFaM IaMYbIHBIH Ka31pri Ke3€HIHE COMKECTIT.
[lenarorvika FeUTBIMAAPBIHBIH TOKTOPHI, Tpodeccop A.D.3akupoBa Ka3ipri KOFamaarbl
JIOTUKAJIBIK Oyl «JICLIEHTPALUS» HEMece kKeKe KaObuiay MEH O1pKaKThUIBIK
ocepiHeH MalbIMIayAbl aXbIPATy MYMKIHIIT] /e KAMTUABL Aen caHaibl. JIOTHKaIbIK
KOPBITBIH/BLIAD HAKTHI Karjaailiiapra emec, aOCTpakTUll YFbIMJIApMEH (PopMalibabl
omepanusiap Heri3iHae Kacamaasl [25].

JlorukanslK oiniay YFbIMbI KapanalbIMIbUIBIKTBI J1a, KYPACTUTIKTI /1€ KAMTHU/IBI.
bip »xarbiHaH, amampaap JOTHKa 3aHIApblH MHTYUTUBTI TYpJe KaObUITAWIbI >KOHE
oJlapJibl ©3 OWIapbIHAa KUl KojjaHaibl. EKIHIN KarblHAH, JIOTMKAJBIK OHJay
KaOUIEeTIHIH JaMy JEHTeHl ®eKe ajaMJap apachblHia alTapibIKTail albIpMallbUIbIFbI
Oap 00Jybl MYMKIH, OUTKEH1 KeHOIpeyiepiH/ie JIOTUKANIBIK JaFablIap yakbIT ©6Te Keje
JAMbIFaH JKoHE XKETUIAIPUIreH, ajl 0acKanapblHa JOTUKAJBIK JaFAblIap a3 JaMblFaH
00JTybl MYMKIH.
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JlorukanslK oWnayabl JaMbITYAbIH TAPUXU TaMBIPbl 6TKEHIe TepeH eHeal, OHbI
KOPHEKTI FanbiMaap MeH ¢unocodrap OyriHri OutiM Oepy MHpPOIECIHIH a)XbIpamac
Oeutiri peTiHae KapacTeIpabl. OnapaslH eHOeKTepl OYTiHT1 KYHTE JeHiH Ie1aroruKajibiK
MpaKTUKaJla KOJJAHbUIATBIH TOCUIAEP MEH OJICTEPJll KAaIBINTACTHIPY YIIIH HETi3
OOJIEI.

ApuUCTOTENh JIOTHKANBIK OWNIaybl JKyienen, OHbIH opl Kapail gaMyblHa HEri3
KaJlaFaH aJFalliKbl FaJbiM. ApUCTOTENb (hOpMabl JOTUKAHBIH HET131H Kalaabl )KOHE
JIe €Kl aJIFbIIapTTaH KOPBITHIH/IBI IIBIFATHIH JEAYKTUBTI MalbIMIAyAbIH TYP1 OOJIbII
TaObUIATHl CUJIJIOTU3M TYKBIPBIMJIAMACHIH Kacaibl. MbICabl,

«YnkeH anrpimapt: bapiblk CyTKOpEKTLIEpAiH eKieci 0ap.

Kimn anrerimapt: Kut — cyTKopekTi.

Kopeiteiaapl: Kuttin exmneci 0apy.

CoHpaii-aK TY>KBIPBIMAAP/IBI TAJIJIay MEH AQJIEINJIeyre Heri3 OO0JaFaH Tene-TeHIIK
3aHbl, KAUIIBUIBIKCHI3ABIK 3aHbI KOHE YUIIHIIIHI €CKePMEY 3aHbl CUSIKTHI JTOTUKAHBIH
HET13T1 IPUHIUIITEPIH aHBIKTAbl. APUCTOTENb, COHBIMEH KaTap, KEKEJICH >KaJIIbIFa
KETEJIEUTIH TaHBIM OJICI PETIHAEC HWHAYKUUSAHBl JKOHE J€  JKAIMbIIAH >KEKere
KETEJICUTIH TaHBIM 9JIIC1 PETIHAE ACAYKIUIHbI aHBIKTabl. ATaIFaH MPUHLIUNTEP MEH
oficTep oMnayabl JKyWeneyre, oJeMIl KYpPbUIBIMABIK KaObUIJayFa bIKIAI €Til,
JOTUKAJBIK TaJAayablH TYpJi TOCUIIEPIHIH HET131 00JIbl. APUCTOTENbAIH UaesIapbl
JIOTUKAHBIH OJaH opi AaMybIHa HEri3 00Ibl, COHAaN-aK Ka3ipri GuiaocoPUsIIbIK HKIHE
FBUIBIMU 3€pTTEYJIEpre Ka3ipri KyHre JeiiH oacepiH Turizye [26].

ApucToTenpaik uaesnapasl AambiTkan O0y Hacelp On-®apabu ochl canaiarsl
OUTIM/II CaKTayFa KoHE KEHEUTyre aTapiblKTail yiaec KocTel. OHBIH €HOEKTepl uciam
oJlIeMIHJIe /i€, OJIaH ThIC KEepJep/e A€ JOTUKAHBIH JaMyblHa 9CEp €TIM, €XKEIrl IPeK
OHE OPTarachIpJIbIK €yponanblK (UIOCOPUSIBIK AICTYPIEP apachbiHIAFbl KeIipre
artHangel [27]. Xpuctuan (uiocoUsICHIHBIH YiIbl OWIIBUIIAPBIHBIH Oipi Doma
AKBHUHCKHI OYJI uiaesuiap/ibl opTarachlpiabslk Eypomansiy O611iM Oepy ToxipuOeciHje
JIOTUKAJBIK OMJIayabl HBIFAUTY apKbuibl Oerimaeni [28]. @pancuc bakoH 3 ke3erinje
WHJYKTUBTI 9MICTI FBUIBIM MEH OuliM Oepylie KOJIIaHyFa IMIAKbIPJbl, OYJI FHUIBIMU
OMICTI JaMbITyFa >KOHE OKY TMPOLECTEpPIH/IC JOTUKANBIK Talgayabl OJlaH opi
TepeHaeryre Heriz Oonael [29]. Artanran Quiocodrap MeH FaabiMaap ©3AEpiHIH
yJEeCTEpIMEH JIOTHUKAJBIK OWlay Kypaedal KYObUIbICTapbl TYCIHY MEH TYCIHAIPYIiH
KUIT1 €KeHIH pacTajbl, OYJI OHbI O1J1iM Oepy MPOIIECIHIH aXKbIpaMac 0eiri eTel.

Keitinri noyipaepae I'.B.JIeitonun [30], k. byns [31], b. Paccen [32], K. 'engens
[33] CUAKTBI FajmbIMAap CUMBOJIBIK JKOHE MOJAIbIbl JIOTMKAHBI JaMbITa OTBIPHII,
Ka3ipri JIOTUKa MEH MaTeMaTHKaHBIH HeETi31H Kamaael. SIH AMoc KomeHckuit [34]
FBUIBIMU OUTIMHIH JKOHE JIOTMKAJIBIK OWJIayAblH HETI3T1 Kypampaac Oesiri OoJbIn
TaObUTATBIH jkKaHa OUTIMJII KaJBIITACTBIPYABIH €H CEHIM1 9JIICI PEeTiHAE WHIYKTUBTI
OMICTIH MAaHBI3ABUIBIFBIH HETI3/IEH OTBIPBIN, 1preii 3epTreyiep Kyprizal. byn
OMIIBLIIAPABIH KOCKaH yJiecTepl dumocousman >xacaHapl MHTEIUICKTKE JEHIHTI
OpTYpAl moHJep OOWBIHINA Opi KapalFbl 3epTTeysiepre Heri3 0oja OTBIPBIN, dJIEMIi
Tanjgay MEH TYCIHIIPYAiH HETI3T1 Kypajbl PETIHJE JIOTUKAJBIK OMJIayJblH 3aMaHayu
TYCIHIT1H KaJbIITaCThIP/IbI.
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XIX raceipasiH optackiHaH Oactanm ®.bpagmm [35] xone X.Paiixenbax [36]
CUSIKTHI 3epTreyuli-¢punocodpTap OKBITYABIH HWHIYKTUBTI OJICI >KapaThUIBICTAHY
FBUIBIMJIAPBhIHA JKAKCHIPAK COMKEC KEJIETIHIH aTall ©TTi, IET€HMEH OJI TeHJEeCTIpUIreH
TocuIl KaxkeT eTTi. XX FachIpiblH 20-KbUIIApbIHIA JOTUKAIBIK OWIIayJbl TaMbITY
Macelieci epecektepre OiUIiM Oepy YIIiH Jie ©3eKTi Oonabl. Anaiina, Oyi canaaarbl
Kyieni 3eprreynep XX racelpibiH 60-KbUIIapbIiHIa FaHA OacTaiabl, OYJI epecekTep
MeJarorTMKachblHa JIOTHKAJIBIK OWIayAbl 3€pTTEy MEH KOJJaHylaa alTapiblKTai
KEeILIry 1l KepceTel.

XIX raceipabiH asrbl MeH XX racbipabiH 0acbinga B.Byuar [37], 9.JI. Topuaaiik
[38] sxone K. /1. Yiunckuii [39] cuskTel MyFanimaep GopMaibabl-TOTUKATIBIK OUIay AbI
JaMBITY bl O171iM OepyAiH xKoFapbl MakcaThl aen caHajbl. K. /[ Y uHCKui 10ruKambiK
OiJIay/ibl, 9Ccipece CaJbICTBIPY apKbUIbI OKBITY OLTIM O€pyiH HET13r1 MIHJETI OOTybI
Kepek aen TYxbIpbiMaanbl. D.JI. TopHaalik cxoiacTUKaHbl — OKBITYABIH JI€TyKTUBTI
OMICIH 3KCHEPUMEHTTIK-UHIYKTUBTI OIICIEH aIMACTBIPYIbl »AKTall, FbUIBIM MEH
TaOUFATThI TEPEHIPEK TYCIHY KOKETTUIITIH aTam oTTi.

JlorukanslK OiJiay ChIHU Tajllay MEH €CenTep/ll ISy IiH Heri31 00Jia OTHIPHII,
TYJIFaHBIH JKQJINbl KOTHUTUBTI JaMybIMEH TBIFbI3 OalinaHbICThL. [ICHXOJIOTUSIIBIK
TYpPFBIJJaH aJifaH/ia, JIOTHKAJIBIK OWJIAyAblH KAJBIITAaCybl JIaMyJIbIH aJIFallKbl
Ke3eHJEepiHeH OacTamaanl KoHE eMip OOWMbI Kajaracajpl, OlpHEIIe Ke3eHHEH OTell,
OJIapJIbIH SPKAMCHICHI OifJiay OlepalusUIapbIHBIH KYPJEIEHYIMEH *OHE KOTHUTHUBTI
MYMKIHJIKTEPAIH KEHEIIMEH cUMNaTTainajabl. bys camanarel HETi3rl 3epTTeyLIIepaAiH
61p1 XKan [Inaxke 60yp1, 071 OananapAblH KapanaibiM CEHCOMOTOPJIBIK dpEeKETTepIeH
a0CTpaKTUIl KOHE JIOTMKAJIBIK OMIAyJbIH KYpAedl TypJiepiHe Kajal aybIlCaThIHBIH
KOPCETETIH KOTHUTUBTI 1aMy ke3eHaepiH atan oTTi [40]. OHbIH T€OPUACH] JOTUKATIBIK
OMJIayJlbl KaJbINITACTBIPY MPOLIECIH >KOHE OHBIH OuliM Oepy KbhI3METIHJAET1 pelliH
TEepPEHIPeK TYCIHyre MYMKIHJIK Oepeail (3-CypeT).

CeHcoMoTOpI Onepanus Haxrbl- dopmanbabl-
BIK K€3€H aJIIbIHIAF bl ONepalHrsIIbIK OIEPALUSIIBIK
(TyFaHHaH 2 KC3CH KE3CH KE3CH
Kacka Jeiin) (2 xacTan 7 (7 xacran 11 (11 xacran
JKacka Nein) Kacka JeiiH) acKaH)

Cyper 3 - XK.IInaxxeHi1H KOTHUTUBTI ]aMy Ke3€HJiepi

CeHCOMOTOPBIK Ke3€H (TyFaHHaH 2 jKacKa JeHiH): OYJI Ke3eHJle HopecTesep
CEHCOPJIBIK KaObUIAy KOHE MOTOPIIBIK dPEKETTEP apKbUIbI KOPIAaFaH dJIEMMEH ©3apa
opekerTecyli YipeHeai. MyHaarbl JIOTUKANIBIK Oiyiay o5l alKbIH Typjle KepiHOeH i,
Oipak Oana ceOem-cangapiblK OalaHpicTap Typajbsl Oule Oactailibl KoHE
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OOBEKTINEPAIH TYPAKTBUIBIFBIH TYCIHYJl JaMbITaJbl, OYJ OJaH 9pi KOTHUTHUBTI
JaMybIH HET131H Kalaibl.

Omnepanust anapiHAaFbl Ke3€eH (2 JKac MeH 7 jKac apalibIFbIHIAaFbl K€3€H): aTalfaH
Ke3eHJie Oanajmap CUMBOJIBIK OHJIayabl JaMbiTa Oacraiiipl, Oy 3aTTap MeEH
OKHWFajap/abl OeiHeNey YIIiH co37ep MeH OeiHenep/Il KOJIIaHy KaOlaeTiHie KopiHeIl.
JlereHMeH, oJapAbIH OiIaybl oIl A€ ©3IMIIUT KOHE OpKalllaH JIOTUKAJIBIK TYPFbIIaH
colikec kene Oepmeini. byn kesenueri Oananmap keOiHece OpTYpJl Ke3KapacTap.ibl
TYCIHyJle >KOHE KOHCepBalUsayra OalIaHBICThI OMNEpalusuiapJbl OpBhIHAAY]A
KUBIHJBIKTapFa Tam Oonajibl, SSFHU HBICAHAAPABIH Oeiriil Oip KacHueTTepl oJap/blH
MIII1HI MEH OPHAJIACyBIHBIH ©3repyiHe KapaMacTaH e3repicci3 Kalabl.

Haxkrei-onepanusibik ke3eH (7 xactad 11 »kacka aeiin): Oy ke3eHae Oananap
HaKThl ONepalusiapra HETi3[IeNreH JOTUKaIbIK OMjayabl lambiTa Oactaiiabl. Erep
onlap Oenrim Oip OOBEKTUIEPMEH HEMecCE >KarJaljlapMeH >KYMBIC ICTeH aiica, ojap
JOTUKANBIK TMaibiMaayra KaOuterti Oonaasl. [luaxke Oyn  ke3enne Oanamap
KOHCEpBAIMAFa, CEpUsFa >KOHE KIKTeyre OalIaHbICThl TalchlpMajgapAbl COTTI
OpbIHJAl  OacTaWTHIHBIH aTal ©TTi, OYI JOTHUKalblK OWIAayJIblH KypAei
(dhopmanapbIHbIH JaMybIH KOPCETE/I.

dopmanpapi-onepanusablk  ke3eH (11 Jkactam ackaH): Oyl Ke3eHJe
xKacecripiMiep aOCTPaKTLIl KOHE TUIOTETUKAJIBIK OlJiay KaOuIeTiH nambitaabl. Onap
JNEAYKTUBTI oinaynbl KoJijaHa OacTaiifipl, Oyl oJlapFa MYMKIH >KaFJailjiap TypaJibl
oillayra oHe 0oJKaM KypyFa MYMKIHAIK Oepenl. PopManbabl-OonepanusiblK Ke3eH
npoOyieMaliap/bl KyHenl Typle Iienry KaOuleTiMeH cumarTaiajbl, OyJl KeTUIreH
JIOTUKAJIBIK OWUJIayIbIH HET131 00JIbIT TaObLIa b, byJl Ke3eH COHBIMEH KaTap pediekcus
OHE ©31HIH OiJlay MPOIECTEePIH ChIHU TYPFbIAAH TYCIHY CHUSIKThl METAKOTHUTUBTI
JaFAbLIapAbl JaMbBITYAbl KAMTHU/IBIL.

Peceii ncuxonorsl, JI. BRIrOTCKHA, KOTHUTHBTI 1aMyJaFbl QJI€YMETTIK KOHTEKCT
MEH e3apa OpEKETTECYAIH MAaHBI3AbUIBIFBIH aTal eOTIN, JOTUKAJIBIK OiIayibl
KQJIBIIITACTBIPY MPOILIECTEPIH TYCIHYre alTapibIkTail yiec Koctel [41]. Beirorckuit
oilllay MeH OUIIM OJeyMETTIK e3apa OpEKeTTeCy MPOLECIHAE KaabllTacaibl, ai
JIOTUKAJIBIK OWJIay KOMMYHHUKATHBTI K9HE O1pJIECKEH ic-I1apanapra OeJIceH Al KaTblcy
apKbUIbl JaMUIbl JeN TYKbIpbIMAaAbl. OHBIH MIKIPIHIIE, JIOTHUKAIBIK OWIayJbl €Ki
Typre Oeisiyre Oosianbl: KYHIETIKTI MEH FhUIBIMUA. KYHIETIKTI JOTHKAJBIK Oy
OJIETTErl caHa JEHTeHiH e )KYpe/ll, COHBIMEH KaTap, OakbliayJsiap, YKCACThIKTap JKOHE
OackanapIplH OiJlayblHA €IIKTeY apKbUIbl ©3[IrHEH KajiblnTacaabl. FhuibiMU
JIOTUKAJIBIK OiJiay — OYJ1 OOBEKTUBTI IIBIHABIKTHI )KYHEI1 Typ/i€ 3epTTeyre, TEOPUSIIBIK
TYKBIPBIMJIAP MEH 3aHABLUIBIKTAP/IbI AHBIKTAyFa OaFbITTAIFaH KYpJIell oiyiay MpoIeci.
FrubiMu oitnay xorapbl JeHreiaeri aOCTpakIUsiHbI, KOHIENTYyalu3allusHbl Tajam
eTel koHe Oenriti Oip FBUIBIMHM dJlicCHAaMajap MEH NPUHLMNOTEpre cyieHeni. byn
oiylay Typl HQNJIIK TMEH >KYMENUIIKTI, JePEeKTepAl Tajaaal KOPHITY MEH TEOPUSUIBIK
TYXKBIPBIMJIAp XKacayabl KaxkeT eTeAl. OHbIH alTybIHIIA, FBUIBIMUA OWJIay aJaMHbIH
KOFaM/IbIK JKOHE MOJICHU JaMYbIHBIH HOTHKECIH]IE KaIbIITACAbl.

JI.BeiroTckuii 6anaHbIH ©3 OCTIiHIIE HE 1CTEH alaThIHBI MEH TOXIpHUOeIl epecex
aJaMHBIH HEMece KypJacTapblHbIH KOMETIMEH HE€ ICTEeM alaThbIHbl apachIHIAFbl
albIPMAaIIbUIBIKTHl CUTIATTANTBIH KAaKbIH J1aMy aiMarbl YFBIMBIH €HT1311. by Typrbiaa
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JIOTUKAJIBIK Oiyiay Oana HEFypJibIM KYpJeidl KOTHUTUBTI ONlepalusiap/bl KaXeT €TETIH
MIHJIETTepre Tam OOoNFaHia *oHe OackajmapAaH KoJjjay aifaH Ke3je JaMujibl. byn
©3apa opeKeTTeCy KapanalbIMHAH KYp/IeJii OiJiayFa aybICyFa bIKIAJ €Te/ll )koHe Oaara
’aHa JIOTUKAJIBIK KYPbUIBIMIAP/Ibl UTEPYTe KOMEKTECE/I].

ConbiMen KkaTap, JIL.BBITOTCKHMII COHBIMEH KaTap CBIPTKbI, OJIEYMETTIK
NENAANJBIK ~ OpPEKEeTTep/liH 1MIKI KOTHUTHBTI KYpbUIBIMJApFa ©Ty MpOIECiH
CUTIATTAUTBIH HWHTEPUOPHU3ALIMS TYXKBIPbIMJIAMAChlH YCBHIHABL. byn  jereHiMis,
OacTamnkpi/la CHIPTKBI ©3apa 9peKeTTecy Ke3iHJe mMaijia 0oJIaThlH JIOTHUKAIBIK Oiay
(MBICaJBI, AMAJIOT HEMECE BIHTBIMAKTACTBHIK) OIPTIHJIET CAHAJIBI )KOHE aBTOHOM/IBI 111TK1
MPOILIECKE aifHAJIA IbI.

BeIroTckuil TUIAIH OiylayAbl AaMbITyAa OacklM peJl aTKAPaThIHBIH aTal OTTI.
Jlorukanelk oOHJay KapbIM-KaTblHAC OapbIChIHIA JaMHbl, Oaga ©3 OWbIH
TYXKBIPBIMIIAYABl  KOHE  OULAIpYIl, JoJeiAep Kypylbl KoHe OacKailapiblH
MOJIIMJIEMENIEPIH TaliayJbl YiipeHenl. BBITOTCKUN <JIOTHUKANIBIK OWayAbl JTaMbITy
ceilziey MeH TUIAIK JarAbUlapAbl JIaMBITYMEH TbHIFbI3 OalIaHBICTB», - JEreH
KOPBITBIH/IBI KaCaFaH.

M. KymabaeB «Oananmapabl OKbITY MEH OMIaybIH JaMBITy — CaKTBIK IEH Kac
EPEKILIETIKTEPIH €CKePYIl KaKeT €TETIH KYp/Iell e TEPEH MpoLecey,- en autkan. On
TaHBIM/JIBIK O€JICEHUTIKTI BIHTAJAHBIPY KoHE OallaHbl OKYFa bIHTAJIAHBIPY YILIH OKY
TarchlpMalapbl, CypeTTep MYKHUIT TaHIATYbl KEPEK, bIHTa-bIKbUIACHIH, KYIITAPIBIFbIH
apTThIpaThIHAAN OO0yl KEPEK Jen alThil oTkeH. OcChlIaifia, JOTUKAIBIK OMIay IbIH
JaMyBl JKac YJIFailFaH cailblH KYpJEJIeHIN, Ke3€H-KEe3EHIMEH KYpel, OYJ1 HOTHXKENl
OKBITY MEH TopOueneyre KoJanibl Kkar1aidl TyFbI3asl [42].

FanbiMaapeiabeiy eHOEKTEpPiH 3epJieniel Keje, «JIOTUKANBIK Oiyiay» TYCIHITIHIH
TYXKBIPBIMJIApbIHA JKYWENIK Tanjgay o Kyprizuiai. HoTwxkeciHae op FallbIMHBIH
«JIOTUKAJIBIK OMJIay» TY>KbIPBIMbIHA KATHICTBI HET13T1 OMJIAPHI )KOHE €CKepIIMEN KETKeH
TycTaphl ailkbiHaanab! (1-kecre).

Kecre 1 - «Jlorukanslk oinay» TYKbIPbIMIAPbI

IIcuxomnor-negaror
FaJILIMJIAP

«JIorukanslK oi1ay» TYXKbIPbIMAAPHI

EckepinmereH tycTapbl

1

2

3

Ilcuxomor-nenaror,
J.bpynep [43]

«JlorukanelK oiIayabIH HETi31 —
aJIaMHBIH O0BEKTLIEp MCH OKUFaJIap/Ibl
JKaJmbl Oenrijgepre Heri3IeNrexH
caHaTTapra OIpIKTIpY apKbUIbI KIKTEY
KaOileTi...»

aOCTpakIUsHbBI,  TalJday[bl,
CHUHTE3l JKOHE JIOTHKAJIBIK
oreparysuIapabpl  KOJIaHY bl
KaMTBIMAaIbL.

3epTTeyIi ICHXO0JIOT
P. IlItepuGepr [44]

«Jlorukanslk oWnayael Kypaemi
Moceenep/ii MeNryre )KoHe aKmapaTThl
CBHIHU TYPFBIIaH OaranayFa KaKeTTi
AHAJIUTHUKAJIBIK MHTEJUIEKTTIH HET13T1
Kypamzac Oeiri peTinae
KapacThIpaIbl».
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JIOTUKAJIBIK onmicrepai
KOJITaHYbl KAMTBIMA/IbI.
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1

2

3

dwunocod, nexaror
JIx.[Ipton [45]

«Jlorukansik oitnaysl 6ipHeme
Ke3eHIep/i KAMTHTHIH MPOIIECC PETiHIEe
KapacThIpAbL: poOJIeMaHbl TYCiHY,
THIIOTE3aHbI TYKBIPBIMAY, aKIapaTThl
KMHAY MEH TaJ/1ay, TOIMKaJIbIK
naibIMIay bl KYpy jKOHE THIIOTEe3aHbI
iC JKY3iHJIE TeKCepy».

JIOTUKAJIBIK ~OIlepalysiap bl
JKOHE OJIApABIH AQJIENICY MEH
Tonenaeyaeri pemnin
KaMTBIMAaJIbl.

[Tegaror A.E.Jloycon | «JIOoruKanbIK Oiay Ikl )KYHeli KoHe OMNIayJIbIH WKEeMILUTIrT MeH
[46] TOUEKTI OiJIayFa HEeT13/1eNIreH Menim LIbIFApMalIbLIBIFBIH
KaObL11ay MpoIieci peTine KaMTbIMa/bl.
KapacThIpaabl»
Ilegaror O.[lemupen | «JIorukanbIK oiy1ayabIH FEUIBIMU UHTYHLUA MEH

[47]

MoceneNep i ety YIIiH KiKTey,
KaJIIbLIAY J)KOHE €CENTEY CUSKTHI
KOTHUTHBTIK MPOLIECTEPACT] POJIiH aTam
KOpCeTeIi...»

[IBIFAPMAIIBUIBIKTBIH,  POJIiH
KaMTBIMAaJIbl.

[Tenaror-3eprreymri
b.bexramnnu [48]

«JlorukansIk oinayasl ecenTepai
[IETyTe KAKETT1 YFhIMAAp MEH
MaTEeMaTHKAIBIK eCenTeyIep/Ii
Tanjayra apHaJIfaH MaHbI3]bl
WMHTEJIEKTY N IBIK TAFIbI» PETIHIE
CUMaTTalabI

JIOTHUKAJIBIK oiay 1bIH
QJIEYMETTIK JKOHE MOJICHU
aCTIEKTiJIepiH KaMThIMA/IbI.

[lenaror-3eprreymri
X.Kopkma3s [49]

«JIorukanslk oinay bl aKbLI-0H
OpeKeTIMEeH OaillaHBICTHIPAbl, OHBIH
OimiMm MeH ToxipuOeHi Oaranayaarsl
POIIiH KepceTeni».

KHBIH HEMECE Oerici3
Kargaunapaa JIOTMKAJIBIK
oinay bl KOJIAAHY bl
KaMTBIMAaJIbl.

3epTreyi
J.bamepep [50]

«Jlorukanslk oifyay 1ereHimis — opTypJi
YFBIMJIApAbl  MaFblHANAapbIMEH  Oipre
KoJIJaHa Oiy, YCBIHBIC jKacay apKbUIbI
KOPBITBIHJIBI Kacay »oHE MpPoOJIeMaHBbI
HIenIyre Haszap ayJapy apKbUIbl Oif
KOPBITY  apKbUIBl ~ JYPBIC ~ OHJIaybl
alIaThIH OMIay»

LIBIFapMALIbLIBIK OWIay MEH
MHTYULUSHBI KAMTBIMA/bI.

Ilegaroruka
FBUTBIMAAPBIHBIH
JIOKTOPBI
B.H.bprommHkuH
[51]

«JIorukanslK OWJIaybl OMJIApIbl alKbIH
KOHE aHBIK Typae Oulmipyre >koHe TeK
ocbl (popMaHBIH HETI3IHJAE XKaHa OoWap
allyFa ~ MYMKIHIIK ~ OepeTiH  oilnay
JaFABUIapPBIHBIH JKYHec...»

aKmaparThl —Talgay — OKOHE
CUHTE3IeY MIPOLIECTEPIH
KaMThbIMa/hbl.

Ilegaror-ncuxomnor
A.Jl.'etmanoBa [52]

«...FBUIBIMH TaHBIMHBIH 9J1iCHAMACHI MCH
olicTepiH  MEHrepy, JoJenii oW
KOPBITYJIBIH ~ YTBIMIBI  OficTepi MeH
TOCUIEpiH MEHIrepy, MIbIFapMaIIbUIbIK
Oy TbI KAJIBIIITACTHIPY»
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KOMITOHEHTTEPIH
KaMTBIMA/Ibl.
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1 2 3
IIcuxomorus «JlorukanelK akpUI-OBI Oap amam: KaTaH | MIBIFaPMAIIbUIBIK IeH
FBUTBIMAAPBIHBIH KOHE JIOUWEKTI MalbIMAAyIbl )KOHE CEHIMI | oinay AKEMIUTITIHIH
JIOKTOPBI, nonenaeyai  Oineni; ©3iHIH MaWbIMIAy | JIEMEHTTEPiH KaMThIMAIbI.

A.3.Paxumos [53]

OapbICHIH TEKCepe anajbl, 63 iC-OpeKeTiH
Oackapa anajbl; KOWBIIFaH CypaKKa Colkec
HAKTBI, aKbIIFa KOHBIMIBLI JKOHE TAJNIENAl
MaibIMIARABL; OLTIM MEH 3aHIBUIBIKTAPIbI
naiganaHa OTBIPHITN, OOJAIlaK OKUFAHBIH

OapbICHIH oMIa aHbIKTal alajpl;
MIHICTTepAl  JIYpPHIC  JKOHE  JIOWEKTI
Tanaay/ibl, HETI3r1T  JKOHE  KOCAJIKBI

aJIeMEHTTEep Il Oeutin KepceTyai Oinesi»

B.1.CBuHI1IOB [54]

«Kanmer  anraHga, KeKe — TYJIFaAHBIH
JIOTHKANIBIK ~OHJIaybl Jem KOPBITHIHJIBL,
TOTIEN, )KIKTEY CHSKTBI OpeKeTTep/l Ky3ere

OKBITY JKOHE JIOTUKAJBIK
KabinerTepai JaMBbITy
ACTEKTUIePiH KAMTHIMA/IBI.

achIpy/IbIH a37IbI-KOIITi JaMbIFaH
KabinerTepi»
JLH.Y noBenko [55] | «Jlorukanslk oityiay — oinayAblH canaiblK | MIBIFAPMAILbUIBIK OWJIay/Ibl
CHUIIaTTaMachl, OJ (OPMANABI-IOTHKAIBIK | )KOHE  KypHem  Kociou
KOHE HMHTYWTUBTIK CHIIAQTTaFbl JAF[blIap | Mocenesnepi eyl
MeH KaOlIeTTepJIeH TYpaibl». KAMTBIMaJbl.
B.H.Kcenogonros «OlnayaplH HETi3i MEH Kypajibl peTiHJe | oinay IpoIIeCiHe
[56] JaMbIFaH, TEpeH >KoHe Oepik urepiareH | pediaekcus MeH ©3iH-e31

O111M Oomran Ke3JIE; eKIHIIIAEeH,
[IBIFAPMAIIBUIBIK ~ CHUIIATTa, HKEMJLIIK,
KOFapbl ~ THIMIUTIK  KOHE  OWJIayJbIH
KEHUIIr . YIIHIIIIeH, ol OeliHenepimMeH,
JoNeNiey  JKOHE  Tepicke HIBIFApy
KYpaJlJapbIMeH OpEeKeT €Ty ©HEepiH/E;
TOPTIHIIIACH, OMIAyIbIH KYHACTIKTI XKoHE
TEOPUSIIBIK JeHreHIepiHiy YKaJIIIbI
COMKecTIriHAe; OeCiHIIIIEH, KaKChUIBIKKA,
KaMaHJIBIKKA Kapchl OWIAyIbIH TaOUFH
OarmapbIHIa

OaKpLIAYTbI KAMTHIMAJIBI.

E.A.MBanoB [57]

«Jlorukanslk oinay — Oy a3baina >koHe
aybI3Illa Ceilliey MOJICHUETIHJE KOPIHETIH
oiinay Ka0ijeri.

Kypaeni Mocenenepal
Tangayasl JKOHE JIEpeKci3
oi1ay 1bl KAMTBIMA/bI.

N.B.lemunos [58]

«TynFaHblH JOTHKAIBIK OWIaybl — Oy
JIOTUKAJIBIK oLIiMl, JIOTUKAHBIH
HOpMaJIapbIH, NPUHIUITEPI MEH
KYHIBUIBIKTApPBIH,  COHJA-aK  ©3€KTi
TaHBIMIBIK KOHE NPaKTUKAJIBIK
Mocenenepai  Ienry  YIIH — OJapibl

naiinanany KaOimeTrepi MeEH TYpakThl
JaFAbUIApBIH UTEPY JIOpEeXeci TYPFhICHIHAH
OHBIH  QJIEYMETTIK  JaMy  ©JIIeMiH
CHUIIATTAUThIH pPyXaHU OLTiM»

26

OMJIayIbIH HMKEMJIUTITT MEH
©3repeTiH XKarannapra
OeifiMIeTyiH KaMThIMA/IbI.
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1 2 3
[Tegaror A.MypaHoB | «Jlorukanslk oinay - Oyl anrOpUTMIIK, | OMJIAyAbIH  3MOIMOHAIIBI
[59] a0CTPaKTiTi-TIOTUKAJIBIK, WHTYUTHBTIK | )KOHE QNIEyMETTIK
KOHE HIBIFAPMAIITBUTBIK, oiiNlayibl | KOMIOHEHTTEPIH
KaJIBIITACTBIPYJbl, COHJAN-aK aKbUI-OM | KAMTBIMAJBbI.
opeKeTiH YIBIMIACTBIPY o/icTepiH
KAMTUTBHIH aKMapaTThl OHJCY TOCUIIEPIHIH
JKUBIHTEIFBD)
Kazakcran «Ta3a Typae akpuUi-0if TEK OULTIM amMaFaH | SMOIIMOHAJIBl  MHTEJUICKT
FaITBIMIaPHI amaMmapnaa raHa maiga OoJjaabl, cayarThl | IEH WHTYHIUSHBIH POJiH
A.X . KacbsIM:kaHOB ajzaMmapaa akbUI-OM MEKTENTEH alblHFaH | KAMTBIMAJIBI.
[60] OUTiM MeH oilay JaFrbpUIapbIHBIH OenTisi

0ip MeiepiMEH HBIFAUTBHUIAJBI HEMece
KEpICIHIIIE OJapJblH OCEPIHEH KOFAIIBII
KeTe/Ii» J1en KapacThIpasl

Kasakcran «Olnay MoleHUeTiHe KOMBUIATHIH Ka3ipri | MHTYHUTUBTI  Oilay  MeH
FaJIBIMAAPHI TananTap TEK OWIayAblH JIOTUKAJIBIK | YMOILMOHAIIBIK
A .X.KaceimxaHoB KaTaHIbIFbIMEH raHa MIEKTEIMEUTI, | aCTIEKTUIePAl KAMTHIMAJIBI.
A. XK Kenbyranos OUTKCHI JIOTHMKANBIK KATaHIBIK JTYHHUEHI
[61] IYPBIC KoHE 00BEKTHBTI TaHy JKarJaibIHa
FaHa MaHbI3bI O0JIBIN TaOBLIAIBD)
Kazakcranabik «JlorukanelK oiiay — aKkplI-OM TOPOHMECIH | OMNIAyAbIH WKEMILTIrT MEH
neaaror OamanmapiplH ~ akbul-od  KaOijnerTepiH, | OeliMaenyiH Kanail 1aMbITy
K.b.KosinO6aeB OWJayblH >KOHE HWHTEJUIEKTYaJIbIK €HOEK | KepeKTiri, KpEeaTUBTLIIK
[62] MOJICHUETIH  JlaMbITyFa  OaFbITTaliFaH | IEH  CTaHJApTThl  eMecC
MaKCaTThI MeJJarOTUKAJIBIK 1C-OpEKeT» memiMaepre KaOIeTTITIKTI
naMmbITyFa  Oaca  Hazap
ayapbUIMaiIbl.
KasakcTanabik «Jlorukanelk ~ OWNayAbl  CEHIMIUIIKIIEH, | IIEMIMIEP/i HeTi3ey YIIiH
FaJIbIMJap TOMEKTUTIKIIEH, KYWETUTIKIEH CHUIaTTail | pecMu JIOTHUKAJIBIK
HI.II.OHTyraHoBa, | OTBHIPBIN, HpoOjeManapAbl MICHIyre >KOHE | 9MICTepAi KOJI1aHy 1bl
A.XKanbapos [63] OenNTrici3/iK MeH KUBIH JKaFaaiap/a menliM | KaMThIMa]IbL.

KaOblUTgayra  OaFbITTANFAaH  IIBIHABIKTHI
OeJICeH Il TYpZe KepceTy MpoLeci peTiHe
AHBIKTAN b

XKorapsia aTanraH FalbIMIAp KIKTEY, JOHEKTI MalbIMIay, MOceeep/il meury
KOHE TMPUHIMOTEPAl KAJIBINTACTBIPY CHUSKTHl JIOTMKAJIBIK OWIAyAbIH MAaHbI3]bI
acHeKTUIepiH KaMTbIFaHbIH Oaiikayra Oomanpl. Anaiiga, Kasipri sKarjaiina
TEXHOJIOTUSIHBIH JaMyBbIH XoHE OUIIM Oepy IMpOLIECIHIH ©3repeTiH CUIIAThIH €CKEepe
OTBIPBII, JIOTUKAJIBIK OWJIay bl KEHIPEK KapacThIPy KEPEK JeM ecenTeiimis.

Ocbiran  opai, 013 azamaaplblH JIOTUKAIBIK OWJaybl OHBIH  KaJIIbl
MHTEJJIEKTYaNIbIK KaOlIEeTIH/Ie €PEKIle OpPbIH allaJibl )KOHE KEKe TYJIFa KaOUIeTiHIH
KEKEJIETeH 3JIEMEHTTEP1 KaHILIANBIKTBl epekiie Oosca Aa, ojap OapibIK aJamaapra
opTak oinay dopmanapbl MEH 3aHAapblHa HeTi3aenedl jen oinaimeis. JKorapbiia
KEJTIPUITEH aHBbIKTaMallapJblH Oapiiblfbl KEH »OHE Tap MarblHaJa JIOTUKAJIBIK

OMyIayIbIH >K€Ke MaHbI3bl OCNTUIepiH FaHa aiiajbl, O1paK AN OChl aHBIKTaMaJlap/ibl
27



CaJIBICTBIPY 013r€ JIOTHUKAJBIK OWJIayIbIH €pEKIIEIIrH HaKThllayFa KoHe «Jlorukaibik
OMJIayIbIHY JKAJIIBI TY>KBIPBIMBIH jKacayFa MYMKIHJIIK Oepi.

JlorukanplK OWjay — HAKThl TYXXBIPBIMJAp >Kacay >KOHE IIEeNIiM KaObuUiaay
MYMKIHJITIH KaMTaMmachl3 €TETIH >XyWenl Tannay MeH NalbIMJayfra HerizJielreH
MaKCaTThl OWJIay MPOLECi, 0J1 KOCIOM KBI3METTE, 9cipece MaTeMaTHKaJbIK O11iM Oepy
cajachlHAa €cCenTep/l TUIM/I IIENIyre, MaTeMaTUKAJIbIK MPUHLIUNTEP/l TEPEH
TYCIHyre, IMIEeMIMAECPAl YTHIMIBI >KOHE JIOWEKTI Heri3ey KaOUIeTiH JaMbITyFra
MYMKIHJIIK Oepe/i.

JlorukanslK oiiyiay Kyp/ielil Mocesenep/ii MeNryre >KoHe OeNrici3IiK KarJalbiHaa
caHajbl MICNIMAEp KaObLIJayFa MYMKIHJIK OEpeTiH >KYyWelni, JOWeKT! >XKoHE ChIHU
napIMIayael  KamMTuael. On  cTaHZapTThl €Mec Karaailmapra OeiliMaeny YIIiH
MKEMUTIKTI, MIBIFAPMaIIbUIBIKTBl KOHE MHTYUIUSHBI KaXKET €Tell, COHbIMEH KaTap
pediekcus MeH o3iH-631 OaKbpUlayJbl KaMTHUJbI, OJIApJbIH AaKbUI-OW MPOIECTEpiH
caHajbl 0acKapy/abl KaMTaMachl3 eTe/l.

JlorukanplK OMIayIbIH TYKBIPHIMBIH HAaKThUIAN aJfaHHAH KEWiH, JIOTUKaHBIH
MearOTUKAJIBIK aCMEKTUIEpiH 3epTTey Kelecl MaHbI3bl KajlaMm OOJbIll TaObLIAJIbI,
ce0eb1  JIOTUKAHBIH  MENaroTMKajblK  aclekTuiepl  Oonamiak  MaTeMaThKa
MYFaTIMJEPIHIH JOTUKANBIK OWJIay KaOlIeTiH apTThIpyFa bIKMa eTel. Jloruka agamra
aKbLI-0M OpEeKeTIH]Ie OMIayIblH 3aHAapbl MEH (hopMaiapblH CaHAJIbI TYP/E KOJJaHyFa
yhpereni. Jlorukansl Ouly aJaMHBIH KOCIOM MOACHHUETIHIE JI€ KOpiHE/Il.
A.E.OO01inkackiMoBa ©31HIH «MaTeMaThuKaHbl OKBITYJIBIH TEOPUICHl MEH 9ICTEMECI»
enoOeringe «Kociou KpI3MeTTe TyphIC MIEIIM KaObLIay AbIH aJlJIbIHA XKaFAaii bl TEPEeH
TEOPUSIIBIK Tasi1ay 00Tyl Kepek. by apHalibl O11iMMEH KaTap oiliiay, JTIOrMKaJbIK, 19J1
KOHE  JIOWEKTI  oMiay, malbIMAaynarbl — KaMlIbUIBIKTapra kKol  Oepmey,
KapChlIACTApPbIHBIH JIOTUKAJIBIK KATENIKTEPiH aina Ouly KaOuIeTTepiH A€ KaMTHAbD»
[64] nen KapacThIPHII, JOTUKANIBIK OWJay KaOlIeTIHIH MaTeMaTUKAIIBIK OliM Oepyie
0achIM KbI3MET aTKAPATHIHBIH aTaIll OTTI.

AnMmatel  MekTenTepinae kyprizuiren b.TypreiHOaeBa OackapraH 3epTTey
AKCIEPUMEHTI OapbIChIHJA TaHBIM TMPOIECIH JaMbITyFa OafFbITTalFaH OipKarap,
TUIAKTUKAIBIK MaTepualijiap o31pJieH[ll, COHBIH IHIiHAE OUTIM adylibUIapablH
IIBIFAPMAIIIBUTBIK KAO1IETIH 1aMbITy/1a TOTUKAJBIK OWJIayblH MaHbI3bl 30p €KEHIIT1H
aTam eOTiN, JIOTUKAJIBIK oOiiay KaOineTi OipkaTap KOMIOHEHTTEPAl KaMTUTHIHBIH
KOPCETKEH: O0BEKTUIEp MEH KYOBUIBICTAPJbIH MaHBI3/IbI OeNrijiepiHe Hazap ayaapa
Olty, JmOoTHKa 3aHJapbiHa OarblHy, ©3 OPEKETTEpIH COFaH COMKeC KYPY, JOTUKAJBIK
omepalusIapabl )kacail 011y, oapAbl caHAIBI TYPJE Ia7eAel 011y, runore3anap Kypa
OLTy YKOHE OCHI aFbIIIAPTTApIaH CaJIIap/bl MIBIFapy *KoHE T.0. [65]

OpHuHe, oiayIbIH AaMy JIeHreil OOMbIHIIA FEUIBIMU €MEC OChIHJIal Oaranay MeH
TYXBIPBIMJIAP CYOBEKTHUBTI, YCTIPT 00yl MYMKiH. TeK FBHUIBIMU JIOTHKAJBIK Oiiyiay
(dakTinepaid, OKUFanapabiH, KYObUIbICTApIbIH MOHIH amiaabl. CTyAEeHTTEPAIH FHUIBIMU
JIOTUKAJBIK ONIayblH KaJBINITACTBIPY OJIAPABIH TaHBIM MPOLIECI MEH OJIICTEpIH,
FBUIBIMUA OUTIMJ1 aly >KOHE YCBHIHY YVIIIH KOJJAAHBUIATHIH FHUIBIMH 1C-OPEKETTIH
JIOTUKACHIH TYCIHY1H KaMTHU/IbI.

B.H.KcenopontoB 4-cyperre OeiHENEHIeHAeH TYJIFaHbIH «OJ1CHAMAJbIK
Mmonenuerti», «Cana wmomeHmeT», «Ke3KapacThlK MOJEHHETIHE» HeTI3eIeTIH
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JIOTUKAJIBIK ~ OMJIAayJblH HETI3Ti

KYPBUIBIMBIH YChIHFaH [56, 0. 17].

Cana MoeHueT1

KacUeTTepiH OeHHEeNeNUTIH JIOTUKAJBIK Oilliay

-
( )
\_
OJIICHAMAJIBIK
MQJICHHET
\_ W,
Oﬁﬂ ayJIbIH H eri 3 1 H.IBIFapMaIHLIJ'ILIK
CHUIIATBHI,
MEH KypaJibl s
2 HUKEeMJILIIT,
peTlHI[e JaMbIFaH,
: JKOFaphl
TEPEH KoHE Oepik g
. THIMILIIT,
. I./IFCPIJ'IFCH Oﬁﬂa JTBIH
OiTiMHIH 0OITYBI AL
SKEHUIIIT]

JlorukaJjabIK

oiljay

aKBII-OH1

OelinenepimeH,

KypajgapbimMe

H

KOHE JIQNICIACY

MEH Tepicke
LIBIFapyMEH

JKYMBIC XKacay

eHepi

~
Ke3skapacTbik
MIACUCT
_J
JKaKCBUIBIK IEH KYH/ICTIKTI JKOHE
KaMaHJIbIK TEOPUSIIBIK OHnay
TypaJibl OMJIayIbIH JICHT eHIIepIHIH
TaOuFN OAFBITHI JKAJTITBI
JIOUEKTIIIT

Cyper 4 - JlorukansIk oiiay KacueTTepi OOMbIHIIA KYPhLUIBIMbI
(B.H.KcenodoHTOB O0iibIHIIIA)

JlorukanslK o¥naynblH KYpbUIBIMBIH amia oTeipein, B.H. Kcenodonrtos oiinay

KacCUEeTTEep1 OMJIayAbIH JIOTUKAIIBIK 3aHABLUIBIKTAPHI, OMIay IbIH JIOTUKAIBIK (hopMantapbl
MEH TOCUIJEpl CHUSKTHI JOTUKAJIBIK OWJIay 3JIEMEHTTEPIHEH KOPIHETIHIH CXEMAaJIbIK

Typae kepceTeai (5-cyper).
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Jlorukaneik onnay
3aHAapbl

Jlorukaneik onnay
dbopmanapsl

Jlorukaneik oinay
ANIEMEHTTEPI

Jlorukaneik onnay
Tocuaepl

Cyper 5 - B.H. KcenogonToB 00iibIHIIIa TOTUKAJIBIK OIay 3JIEMEHTTEPI

benrim raneimmap H.OpazaxeinoBa [66], JI.Paxeimbex [67], A.)KanbapoB [68]
*KoHe T.0. oWnayaa MIemIynIi pej aTKapaTblH Oakbulay, Tajijay, >KUHAKTay,
TONTACTBIPY, CaJBICTBIPY, aOCTpakiusiay CHUSKTBI TaHBIMIBIK TPOLECTEPIIH
MaHbI3ABUIBIFbIHA TOKTanaAsl. H.Opa3zaxbiHOBa ce3 TanjayblHbIH KE3€HIEPiH
3eprrece, J[.PaxpiMOek Oakpliay >KOHE CaJbICTBIPY OIICTEPIH >KYyHenl KoJJaHy
OUTIMHIH TEpEHJIEylHE FaHa €MeC, OKYIIbUIApAbIH OW-OPICIH JaMbITyFa Ja bIKHAI
eTeTiHiH atan kepcetrenl. [Ipodeccop A.)XKanbapoB cTyaeHTTEpAl aKMmapaTThl KUHAY
AKOHE Taljay OAICTepiHe yHpeTnel, TepeH OiTiMre Kol *KEeTKi3y MYMKIH €MECTIriH
altagbl.

N.JI.Hukonbckas  «MarteMaTuKanblK  JIOTHKa»  aTThl  eHoOerinme  [69]
MaMaHJbIFbIHA KapamacTaH opOip ajaMfa KaXKeTTl JIOTUKAIbIK MUHHMYM DETIHIE
KeJIeCl JIOTUKAJIBIK OUTIM MEH Jarablaapabl YChIHFaH (6-CypeT):

-

YFBIMJIBI aHBIKTA OlTy;

KIKTEy epeskenepin oiny;

JIOTHKAJIBIK OaillaHBICTapAbIH HAKThl MaFbIHACKIH O1ITy;

L

celieMaepal TepicTeyai TYKbIpbIMaail Oiny;

.

COUJIEMHIH JIOTUKAJIBIK TYPiH (KYpBUIBIMBIH) 06 KOpceTy
MYMKIHJIIT1;

«KepeK», «bamaMay, «KaKETT», «KETKUTIKTI CO3AepiHIH
MaFrbIHACBIH TYCIHY;

nabIMIayIbIH AYPHICTHIFBIH TEKCEPY, JTOTHKAIBIK KaTeH1
aHbIKTal Oly;

TONENACYAIH KeH TapaliFaH 9IICTEpiH Oly.

clolcloicioiole

Cypert 6 - Anam OolibIiHIa 00Tyl KAXKETT1 OLIIM MEH JaFibuiap

(M.JI.Hukonbckas)
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JLH.YnoBenko [70] norukanblK OWNAyAbIH CalajblK CUIATTaMachl PETIHAC
(OopMaNIbI-TOTUKANIBIK KOHE MHTYUTUBTIK CUMNATTAaFbl JAFbUIap MEH KaOlIeTTepiH
aliKpIHAAN 7-CypeTTeri KypbUIbIM/Ibl YCHIHFAH.

— YJITLIepAl «KOpHEKI Type KaObliaay» Kaoiieri,

— «ynri OOMBIHIIA JKANIbLUIAY» KaOlieTi;

JlorukaJbIK — YKCAcCTBIK OOMBIHIIA MalbIMIay KaOileTi,
— oilsiay —
Kaolierrepi

—  MHIYKIHS apKbUIbl MalbIMIayabl Kyprise Oty Kabijeri;

OpTYpIIl MaTeMaTUKAIBIK TUIAEPi (CUMBOJIBIK,
— Trpadukansik, 1.0.) KonmaHa 6iry, Oip TUIIEH EKIHIII Tire
aymapy» KaoineTi

YFBIMJIBI aHBIKTAK 0Ly JaFIbICHI,

— O0OBEKTLUIePAIH KUBIHTHIFBIH JKIKT€Y MYMKIHJIIT1 1aFIBICHL;

JlorukaJjsIk oiijiay
|
|

— JEMYKTUBTI MABIMAAY/IbI )KYPTi3y NaFabICHL;

— MYMKIHAIKTEPre OarbITTAFaH CaHaYAbl )KYPri3y IaF qbICHI;
JIOruKaabIK Y AIKTEP YABL KYPI13y Aar]| ;

— oilsiay —
AAFAbLIaPbI

— 0omkaM Kypa Oity KoHE Cypak Kosi 01Ty TaFabIChL;

— MBICAJT apPKBLIBI JOJIENIel O1Ty NaFabIChL;

aJITOpUTM OOMBIHIIIA OPEKETTEP/I] JKY3€Te aChIpy, OPEKET
ITOPUTMIH KYPaCTBIPY JAf/AbICH;

— 1C-OpeKeTTi Kocmapiay JIaFabIChl

Cyper 7 - JlorukansIk oinay KypsuibiMbl (JI.H.Y 1oBeHko)

E.A.lBanoB [57, 0. 255-257] «JOoTHKanblK OWJay KYpBUIBIMBIHIAA»  OLTIM
AITyLIBIHBIH OOMBIHA KOPIHIC Ta0ybl Ka)KET JOTUKAJIBIK OiIay JaFIbUIapbIH jka30ala
KOHE aybI3llla CeMHJey MOJEHUETIHJE KOpIHETIH HEri3ri yII JEHred peTiHAe
aHBIKTANIbI XKOHE /1€ 8-CypeTTeriien Oenneneiai.
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a) aKbLI-OM OpeKeTiHIH
KypaJijapbl, OHbIH
dbopmanapel MeH
3aHIBUTBIKTAPbI
TypaJisl 6enrii Oip
O11IM JKUBIHTHIFBL,

(B) ©O3IHIH 1C, 63ICHIH ):[e\ ( 0) ocwl OLTIM/II OiiTay \

OW-TIKIpiH Tangay - .

Ja¥IbLIaphl, €H YTHIM/IBI
naibIMIay ToCIIepiH
JTaMBITY, JIOTHKAJIBIK

TOXipuOeciHae naiganana
01Ty — YFBIMIaPMEH 9pPEKeT
€Ty, oapMeH Oenriii
JIOTHKAJIBIK OTeparysiIapabl

KaTeHe,%mH, AJI/IbIH iy, JYPBIC OPBIH/IAY, KOPBITHIH/IBI
erep xKidepince, onappl JKacay, ToTeIIey KOHe

\ TayBIl, XOKo» J \ TEPICKE LIBIFapy,

K_/

Cyper 8 - Jlorukansix oinay KypsUibiMbl (E.A.MIBaHOB)

KapacTeIpbuiblll OTBIpFaH KOHTEKCT IeHOepiHAe (unocopus FbUIBIMIAPBIHBIH
kanauaaTel M.B.[JemunoB [58, 6. 175] TaHBIMIBIK KOHE MPAKTUKAIBIK Macelenepal
IIenly YIIIH JIOTHKAIBIK OUTIMII, JOTUKAHBIH HOpPMAajapblH, MNPUHIUITEPl MEH
KYHJIBUIBIKTAPBIH Maiaiany KaOuUleTTepl MEH TYPAKThl JaFAbUIapblH  TYJIFAHBIH
JIOTUKAJIBIK OIay KYPbUIBIMBI pETiH/IE€ YChIHFaH (9-cyper).
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( N
TYCIHIKTEpMEH
KYMBIC iCTEey
Kabineri

naisIMIayiapasl
naiianany Kaoineri

TY>KBIPBIMIAp/IbI

s naiinanany Kaoireri
thopmanbabI- \
r “\ JIOTHKAITHIK, OIIay r
abcTpakTiyi- \ ToNeeyaepai
JIOTUKAJIBIK OWJIay s naianany KaOireri
L ) OOBEKTUBTI-
Jlorukanslk oinay _ S TUAICKTUKAJIBIK
oAy IeIH oiinay
CaJIIApBIH iCKe \ TUIIOTETUKAJIBIK
achIpy JKOHIHJCT1 oiinay xabineri
| KbI3MET MOJICHHETI |

TEOPHSUTBIK Oiay
KaOliieri

Cyper 9 - .B.[IeMu10BThIH KO3Kapachl OOMBIHINA JIOTUKAJIBIK OMUJIayAbIH
KYPBUIBIMBI

Mynna U.B. JlemunoB aOCTpakTiNi-IOTHKANIBIK OMay KaOijaeTi Jen aJaMHBIH
caHa-Ce3IMIH OHBIH Oiay KaOlJleTi KarblHAH KapacThIPbUIATHIH, OMJIay apKbLIbI
KOpIIaFaH IIBIHJBIKTHl JUATEKTUKAIBIK TYPFbIAAH AYPBIC KOHE KHUCBIHIBI TYpIe
KOpCETe aJlaThlH MIBIFAPMAIIBUIBIK TPaHCHOPMAIUSIIBIK 1C-OPEKETTIH CYOBEKTICI
pETIHJIe TaMBITY OJIIIEMIH TyCiHe 1. AWTa KeTy KepeK, a0CTpaKTiI1-JIOTUKANIBIK Oy
JIOTUKAJBIK OWay KaOUIETIHIH IPreTachlHbIH MAaHBI3bl Kypamjaac Oemiri OoJibli
TaObLTa/Ibl dKOHE MBIHAJIAP/bI KAMTH/IBL:

~MPAKTUKAIBIK KbI3METTE TYBIHJAUTBIH THUITIK MOceNeNepAl JIOTUKAJIbIK
IIENTy/1iH JYHUETaHbIMBl MEH OJICHAMAJIBIK YCTAaHBIMBIH O€KITE€TIH aKbUI-OMf
OpEKETIHIH Kypaiaapbl MEH OHbIH (hopManapsl Typajbl JaMbIFaH O1711M KUBIHTBIFbL;

— OUTiMI1 OMJIay TIpolIeCciHE KoagaHa Oy,

~IOWEKT1 KOHE JQJIENJII OWABbl KaIbIITACTHIPYABIH TYPAKThl JaFJbLIaAPHI,
naibiMaay OapbIChIHIA CEHIM/II ©31H-631 OaKblIayIbl KAMTaMachl3 €TY.

JlorukanplK OiJlay callachIHJIAFbl JKETEKIIl 3epTTeYIIIepiH €HOEKTEepiH
3epTTe, capaian oJap IbIH KIKTETy1H Talaid OTBIPBIN, OChI KYpAeJi MPOIECTI OapIbIK
KbIDBIHAH  TOJIBIK  KOPCETETIH KypbUIbIM  skacanabl  (2-kecte). KypbUibim
MICUXOJIOTUSIIBIK ACMEKTIIEp/Al, KOTHUTUBTIK (YHKIUSATIApAbl, COHJAM-aK HeT13r1
JOTUKAJBIK onepanusiiapAsl, popManap MEH NPUHIUOTEPAl KAMTHIBI.
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Kecre 2 - JlorukainsIk oiiay KYpbUIBIMBI

JlorukainslK oinay KypbUIBIMBI

Kpurepuiinepi Typnepi Cunarramacsl
1 2 3
Jlorukansik Kabsuinay YFbIMJIap MEH OaiilaHbICTapAbl KaJbIITACTHIPY YIIIH
olayabIH CBIPTKBI aKMapaTThl KaOBUIIAY JKOHE OHJIEY
ncuxonorusuislK | Ecte cakray KUHAKTAIFAaH ToXKipuOe MeH OimiMAl KOPBITHIHIBI
acreKTijepi Kacay YIIiH naijgaiany
Enecrety Kosiga Oap akmapar Heri3iHae aOCTpakTiIl MOJENbIEP
MEH THIOTe3aJ1ap bl KYpy
dokyc HAaKThl KOPBITHIHABIFA JKETY VIIIH MOCEJIEHIH Heris3ri
HJIEMEHTTEPIHE Ha3ap ayaapy
Jlorukansik [Tponopunonanasl | 0ObEKTiICP apachIHAFbI KaTbIHACTAP MeH
olayabIH naiteimMaay NPONOPUUATIAPABl  AHBIKTAI, COJAp ApPKBUIbI IIEIIM
KOTHUTHUBTIK KaObUIIay KaliieTi
JarAbLIapbI Oiinaynpl 6akputay | Oslay  TpOLECiH,  OHBIH  JIOTMKAChIH  JKOHE
alfHBIMANBIIAPABIH ©3TepICIH KaJaranay >KOHE KaXKeT
OousiraH Xaraaiaa Ty3eTy KabijeTi.
bIxTrManabIK Oenrili JepeKTep HETi3iHAE BIKTUMAl >KaFaaiaapIsl
naubIMaay 00JpKay JKOHE MIenTiM KaObliay KadiieTi
Koppensuusibik OOBEKTIIEp HeMece  KyObUIbICTAp  apachIHAAFbI
naiteimMiay OaiimaHpICTap/bl AaHBIKTAY >KOHE OJapIblH dCepiH
Oaranay KaOineti
KomOuHaTopisIk AJIEMEHTTEP 1 opTypii KOMOWHanusIapaa
nanbeIMIay YUBIMAACTBIPDY ~ apKbUIBI ~ MYMKIH  IIeIIiMAepAi
KapacTelpy KabisneTi
KoHcepBanmsiiblk | 0OBEKTIHIH KeHOip KacueTTepi e3repicci3 KalaThIHBIH
naneIMIay TYCiHY, TIOTI CBIPTKBI TYPi ©3repce Je.
Jlorukansik Tannay (ananusz) OOBEKTIHI HeMece KYOBUIBICTBI OHBIH Kypamjac
orepaunusiap OeunikTepiHe Oeui, OJIapIbIH apachIH/IAFbI
OaiiaHpIcTap bl aHBIKTAY MPOIIECi
Cunres OenmiekTep MeH 3JeMeHTTepaAl OipikTipim, OipTyrac
KyHe HeMece JKaHa HIeNIiM Kypy HpoIeci.
WNuaykoms Keke (pakTisiepieH KaJbl KOPHITHIH/IBIFA KOILY
Henykuus Kambl TYXKbIpbIMIapaan Oenrimi Oip canmmapiapisl
HIBIFAPY
Amnarnorus opTaK Oenrijepre HETI3NEITeH OPTYPNi OOBEKTiIep
HEMece JKaFJaiylap apachblHIArbl YKCACTBIKTAP.IbI
opHarty
Kanmneinay KONTEreH HAaKThl >Karjailapipl Taijnay Heri3iHae
KaJIIBl 3aHABUIBIKTHI aHBIKTAY
JambITy JlmarHocTuka JIOTUKAJBIK Oay JACHIeHiH aHBIKTAIl, OHBI JAMBITYFa
Ke3eHzepi OarbITTaJIFaH KYII-KIrepAil xocnapiay
AKnapaTThIK- JIOTUKAJBIK OWIAayAblH MAaHBI3IBUIBIFEIH TYCIHAIPIM,
MOTHUBAIMSIIBIK CTYACHTTEPAl OHBI IaMBITYFa BIHTAJIAHJIBIPY

OKBITY-1aMBITY

JIOTHKAJIBIK ONepaysiapsl MEHIepTy >KOHE OJIap.ibl
KYpJeli TanchlpMaiapAbl HIeUTy[e KOJAaHy apKbUIbI
oWy abl KETUIIpY
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2-KECTEHIH KaJIFackl

1 2 3
Pednexcunti JOTHKANBIK ~OWjay MpOLECTepiH Tajjan, OHBIH
OaKpLIay TUIMIUTITIH Oaranay j>KOHE KaKeT OoyiFaH jkarmaiija
TY3ETY

[TpakTuKambiK JOTHKAIBIK ~ OWIaylbl  OMIpIiK  KOHE  Kociou
naiinanany Mocenesep i Menryae KoJgaHy

Texnonoruansik | Busyanuzauus aKnapaTThl rpaduKTep, AMarpaMmmanap sk9He cxemasap

MHTETpaIs apKbUIbI KOPHEKI TypJe YCBHIHY apKbUIbl JIOTUKAJIBIK

oi1ay ibl JAMBITY

Monaepai Tanmgay | IepeKTepli OHACY JKOHE OJapJblH apachIHIAFbI
3aHBUIBIKTap/Ibl AHBIKTAY ApKbUIBI LICIIM KaObU1Iay
KaOUJIeTiH XeTuaipy

Monenbaey OOBEKTIIEp MEH KYOBUIBICTAp/bl BUPTYaJabl HeMece
a0CTPaKTBUIBI MOJIETIBIEP APKBLIBI 3ePTTEY, JIOTUKAIIBIK
OaiiaHpIcTapIbl KYpY

[Tporpammanay ATOPUTMICP KYPY >KOHE OoJlap/bl KO apKbUIbI JKy3ere
achIpy apKbUIbl KYPBUTBIMIBIK OWIIAY bl IAMBITY.

OiibiH JIOTHKAJIBIK TalChIpManap MEH OMBbIH cleHapuilnepi

TEXHOJIOTUSIaPBI apKbUIbI MOTHMBALIMSHBI apTTHIPHIN, Oilay KaOileTiH
KETUIIIP

Byn KypbUIBIM JIOTHKaNBIK Oiiay Typajbl OUTIMAI XKyleneyre >XOHE OHBIH
Kypamjac OejdiKTepi MEH MEXaHM3MJIEPIHIH TYTac KOPIHICIH KaJbIITacThIpyFa
MYMKIHIIK Oepeni. Ol OKy >KOHE KoCIOM KBhI3METTE MaHBI3JIbI Kypald peTiHAe
JIOTUKAJIBIK OMJIayibl TEPEH TYCIHYI'€ HEr13 001aabl A€l ecenTemis.

C.®.Mycraduna myraniMHIH K9C10U OiJIaybIHBIH KYpaM iac 06JIiri peTiHae OHbIH
JIOTUKAJBIK KOMIIOHEHTIH axbIparaabl. «bonamak MyFaliMiHIH JTOTHKAJIBIK ONIayblH
MYFaJIIMHIH KOCiOM OWNJIaybIHBIH Kypamjaac Oediri peTiHie TYCiHeMi3, OJl ©31HIH
MEJaroTUKAJIbIK 1C - OPEKETTEpIH JIOTHKANbIK Tajjayja ICKe achIpbLUIAThIH
KOKETTUTIKTIH OONyBIH KapacThipaabl». On Oojamak MyFaaiMIEpIiH JOTUKAJIBIK
OiJIaybl Ma3MYHBIHBIH BapUaTHUBTI KOMIOHEHTI (OpPMaibIbl KOHE JHATCKTUKAIBIK
JIOTUKAHBIH KeJecl O1TiMAepl MEH JaFabplIapblH KaMTHIBI JIeT KepceTkeH [71].

- OWJIBIH JIOTUKAIBIK (opManmapbl MEH JIOTUKAJIBIK Ma3MYHBIH, (hOpMajb/bl
JOTHKA 3aHJapblH >KOHE 3aHJaplaH TYBIHIAWUTHIH Ma3MYHJIBIK €pexKelep MEH
TaJanTap/bl, MyMKiH OOJAThIH KaTEIIKTEP/I1H TYPJIEPIH AYPHIC OiJlay MPUHITUNITEPIH
olry;

- YFBIMJApAbl KaJbIITACTHIPYABIH JIOTUKAJBIK OAICTEPl OOJBIN TaObUIATHIH
oilllay  omepanusapblHbIH ~ KYPBUIBIMBI  (CalbICTBIPY,  Taliay, CHHTE3[EY,
a0cTpakuusuiay), YFeIMIapMeH omnepanusiap (Kaimbuiay, LIEKTey, 0eiy, KIKTey,
aHBIKTAY) TypaJibl OLTIM;

- malleiMAay KYpBUIBIMBI, MalbiMaay TYpJEpi, OJIApJbIH  apachbIHJAFbI
KAaTbIHACTap TypaJibl O11IM;

- TYXKBIPBIMAAPJbGIH (KOPBITHIHABLIAPABIH) HETI3T1 TypJepiH Ouly: AeTyKTHUBTI,
aKbLIIFa KOHBIM/IBI,
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- TaHBIMHBIH KEHOIp HSMIUPHUKAIBIK >KOHE TEOPUSIIBIK OJICTEepIH  Olly
(KyOBUIBICTAPABIH ~ CEOCNMTIK TOYENJUIINH aHBIKTay OJICTEpl, CYpakTap MeH
KayanTapAblH JOTUKACHI, TUIIOTE3Iapbl KYPY OAICTEPl, MSNENACY/IH JOTUKAIBIK
Heri37epi);

- JIHAJIEKTUKAJIBIK JIOTUKAHBIH NPUHIUINTEPIH, KaTerOpusIaphiH,
3aHABUIBIKTAPBIH, OJIAPJbIH TMEJArOTUKAJIBIK TEOpPUS MEH MPaKTUKaga KepiHy
EpEKIIETIKTEPIH OLIY;

- KapaMa-KaHIlIbl e3apa opeKeTTecy TYpPJIEpPiH JKOHE OJIAp/bl MICNIY IIH dpTYpii
TOCUIJIEpiH OLTy;

- OKY IpOILIECIHIH JJOTUKACHIH TYCIHY (MHIYKTUBTI-aHAIUTUKAJIBIK KOHE/HEMece
JEAYyKTUBTI-CHHTETUKAIIBIK);

- OuTIMJ1 TackIMaNAay/ bl )KY3€re achblpy MYMKIH/IIT;

- OKYWIBUIApAbl OKBITY KE31HAE OKY-TopOue TMpOolEeCiHAe TYbIHAANTHIH
KalIIBUTBIKTAp bl aHBIKTAY KOHE TYCIHIIPY KaOlIeTi;

- QpTYpii, kayan OepeTiH >Karaaunapibl, SJICTEepl, Kypaiaapbl, TICUIAEPl
KoJiJjaHa O1iy;

- ceilleye Ma3MyHbl OOMBIHIIA IIBIHAMBI KoHE (PopMachkl OOMBIHINIA AYPHIC
nabIMIayaapabl KojijaHa oiiy;

- Cellsiey/ie TOIBIK, aHBIK, HAKTHI ’KOHE asKTaJIFaH Co3 TIPKECTEPIiH KoJ1aHa Oiy;

- ©3 OJIapbIH XXYHenl, TOUeKTI, HEeT13/11 TYpJe KeTKize OLTy;

- OWJlay MPOUECIHIE OMIapIbIH KaXXETT1 OalIaHBICBIH CEHIM/I TYypAe Joeien
olry;

- JIOTHKAJIBIK EKIHAEPAl AYPHIC KO JKOHE JIOTUKAIBIK Y3UTicTepal Oalkay
MYMKIHIT1.

XKorapbia JOTHMKaNBIK OWJAy YFBIMBI KaH-KAKThl EKEHJINH aram OTKEH
00natbiHObI3. IIBIHABIFBIHA, 013 CTYAEHTTEH OJIAPbIH TOJBIK AaMYybIH/IA dKOFapbIaa
aTasFaH OapiibIK cUIaTTamManapra ue OOJIyblH Tajlall €Ty MYMKIH €MeC €KEHIH
TyciHeMi3. by KacueTTep op ajmamra Kaxer, Oipak OoJamrak MaTreMaTHKa MyFajaiMi
YIIIH OJIapJIbIH €peKIlle MaHbI3bl 0ap, OUTKEHI1 OJapAblH KbI3MET1 KoOiHece Tap KociOu
FaHA €MeC, COHBIMEH KaTap HHTEJUICKTyalJbl AalbIHABIKTHI, JOTUKAJIBIK Oay
HET131H/Ie AJIEII/II KOPBITHIHABI )Kacay KaOUIEeTIH KaKeT eTei.

JlorukanelKk oimay — OyJl  ©3IriHEH KaJbIIITACANThIH KYpJENl »KOHE Kol
JeHrenn mporecc. MakcaTThl NEJarorukanblK ocepci3, apHaillbl oJicTep MEH
Kypanaapabl KoJiJjaHOai, OHbIH TOJIBIK JaMybIHa KOJ *ETKi3y MYMKIH emec. MyHa
Tanjayabl, CalIbICTBIPYbl )KOHE HET13[IeyAl KaXeT €TETIH TalchlpMalapMeH >Kyhenl
AKYMBIC ICT€yTe >KarJal >kacall OTBIPBIN, OKYIIBIHBI 0aCKapaThIH MYFaliM MaHbI3]bI
peit aTkapaabl. MyraniMHIH O€JICeH 1 KaThICYBIHCHI3 dKOHE OMIaCThIPbUIFaH OKBITYCHI3
JIOTUKAJIBIK OiIay ©3IrHEeH KalbllTacajbl Jem OorKay MYMKIH €Mec, OMTKEHI O
O11iM Oepy MpoIEeciHie YHEMI OACHIBUIBIK MEH KOJIIay bl KAXEeT €Te/Il.

JlorukanblK Oiiylay KYPBUIBIMBIH KOHE JIOTUKAIBIK OWJIAay TYKBIPHIMBIH aHBIKTAY
OHBIH HETI13r1 KOMIIOHEHTTEpPiH, ©3apa OalIaHBICTAPBIH KOHE OJapAbIH TAHBIMIBIK
MPOIECTEPre BIKMAJIBIH 3EPTTEY AapKbUIbl <«JIOTHKAJBIK OWJIayJbl JaMBITYIbIHY»
TYKBIPBIMBIH aWKbIHIA/IBIK.
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JlorukanelK OWjaynabl NaMbITy — Oyl OUIIM camacklH apTThIPY MakcaTbIHAA
nu@pIabk OUTIM Oepy TEXHOJOTUSUIAPBIH KOJIJIAHY apKbUIbl aJaMHBIH KOTHUTHBTIK
JaFAbLIaphl MEH JIOTUKAJIBIK ONEepalMsUIapblH KYHeIl Typ/e KEeTUIAIPY /il KaMTaMachl3
€TeTIH, TYKBIPBIMAAPAbl Taliay, CHUHTE3/CY, >KAIMbLIAy >XOHE KOPBITHIHAbLIAY
KaOUIEeTIH KaJbITacCThIpyFa OaFbITTaJIFAaH MaKCaTThl KOHE Ke3eHI1 mpoiiecc. by
mporiecc  OoJylamiak ~— MareMaTUKa  MYFaliMJIEpIHIH  aHAJIUTUKAIBIK  JKOHE
IIBIFApPMAIIIBUTBIK KaOUIETTEPiH AAMBITYFa bIKIAJ €TiM, Kyp/Aell Moceseep/ii MIenyre
AKOHE OKY MaTepUallJapblH TEPEH MEHIepyre MyMKIHIIK Oepe/i.

KopbiTeinabiaii kene, OeniMie JIOTUKAIBIK OWNAyAblH TApUXU aACMEKTLIEpi,
MICUXOJIOTTAP MEH TMeAarorTapAblH OChbl OarbITTaFrbl 3€pTTEyJepl, COHMAaM-aK
JIOTUKAJIBIK OMIayAblH KYPBUIBIMBI KApacThIPbLIAbl. COHBIH HOTHUXKECIH/IE, TOTHUKAIBIK
OMJIayIbIH JKOHE JIOTUKAJIBIK OMIay bl JAMBITYIBIH TYKBIPBIMBI )KACAJIbII, KYPBUIBIMBI
931pIIeH/I].

1.2 MaremaTtukaJbIK OlliM Oepyae JIOTMKAJBIK OWJIayabl AAMbBITYIbIH
MAaHBI3AbLIBIFbI

Jlorukanslk oitiay — MaTeMaTUKAJbIK OUTiM OepyaAiH 1preTachl, OHbIH HETi31HJe
MaTeMaTUKaJIBIK TYCIHIK IIEH eCenTep/ll eny JaFAbuiaphl KaaslnTacaiasl. JIoruKambiK
oilllay CTyJIEHTTepre MaTeMaTHKAJbIK €CENTepl Kyhell Typ/e Tajljiayra, aKnapaTThl
ChIHU TYPFBIJIaH Oaranayra >KOHE HErI3JIeNreH JNeNiep KypacThIpyFa MYMKIHIIK
Oepeni. JlorukanbIK oiiayibl TaMbITy TE€K MaTEMaTUKAJIBIK YFBIMIAP/Ibl MEHTEPY YIIIIH
FaHa €MeC, COHbIMEH KaTap opTYpil OKY MOHAEpl MEH HAKThl OMIPJIK Karaaiiapaa
MaHbI3/Ibl OOJIBINT TAOBUIATHIH AKBUI-OMABI JAMBITY/Q, IIbIFAPMAIIbUIBIK Oy bl
KaJIBITITACTHIPY1a YIKEH POJIb aTKAPaJIbl.

MaremaTukana JIOTHKaNbIK OHJIay aOCTpakius MPOUECIH KEHUIACTEIl,
CTyAEHTTepre Oenrii Oip Karaaiiap/an xallbliayFa )KoHE YUPEHTeH NPUHIIUOTEPI
KaHa ecenTepre KoJgaHyra MyMKIHJIK Oepesl. COHbIMEH KaTap, JOTHKAJBIK Oiiay
MaTeMaTUKAIBIK OWIayJbl KaJbIITACThIPAJbl: MaTeMaTUKAIBIK JdJeNaeMenepal
TYCIHY, Kyp/JeJli ecenTep/ii Tajaay, CHHTE3/CY KIHE LIeNTy, KYyHeney *KoHe Kalnbliay
XKOHE J€ KOPBITBIHIBUIAD TI30ETIH KYpPy CHSIKTHl MaTEMAaTHUKAJBIK OMIayIblH
JaFAbIIaphIH IaMbITYJa 30p bIKOAN eTeal. byn narasuiap Kypzaenini MaTeMaTUKaTbIK
TeopusIapAbl TYCIHY, TeopeManap/ibl JaJenaey HeMece OelcTaHIapTThl ecenTep/il
HIENTy CHUSIKTBI dKOFapbl AOPEKEIl Oijiay TalChlpMalapblH OPbIHJIAY YIIIH ©T€ KaXeT
OOJIBINT TaObLUIAEI.

Marematukanblk  OutiM  Oepy  OapeichiHma XXI  raceIpaarbl  KociOu
CTaHJApPTTap/AblH TallanTapblHa Kayanm OepyJe JOTUKAJIbIK ONIayabl JaMbITy
CTYJCHTTEp YIIIH ©T€ MaHbI3bl Oousbil TaObUIagbl. Cebebl, Kazipri maMaaaH ThIC
aKmapaTka HETI3ICJITeH JJIeMJIe aJamjapjia JIOTHKAJbIK OHjay >KOHE Moceleepii
KyHlenl Typae uemry KaOuleTiHIH OoJybl adphbIKIIa ©3€KTUIIKKE He. ATalFaH
KaOUIeTTep aaamjaapra Kyplell >Karjainapia TUIMJI IIemiMaep KaObuiiayra,
aKmapatThl TAlJayFa KOHE AYPHIC KOPBITHIH/IBI XKacayFa MYMKIHAIK Oepesi, Ooaiiak
MaMmaHJap MAaTeMaTUKaHBbIH FbUIbIM, TEXHOJIOTHS, HWHXXEHEpPUSI CHUSKTBl OpTYpIl
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cajajapblHJa >KOFaphl HOTHIKETE JKETYy YIIIH KaXeTTI KypaJJlapMEeH KamMTaMachl3
eTienl.

byn kabinertep OuTiM anylibuIapIblH MaTEeMAaTUKAIBIK OUTIMIEPIH HAKTHI dJIeM
KOHTEKCTIH/IE KOJIaHy KaOineTiH OaranalThiH PISA CHAKTBHI XalblKapalblK Oaranay
OapbicbiHga KepiHic Tabanbl. PISA OaranayblHIarbl TamncelpMaliap CTyAEHTTEpACH
MaTeMaTUKaJIbIK OUTIMHIH OEepik HEri3iH FaHa €MecC, COHbIMEH KaTap Oy Oumiml
OPTYpJl KOHTEKCTTEpAE TajAayabl >KOHE KoJijaHyael Tanam etedl. PISA-2022
XaJbIKapayblK 3epTTCY1HIH HOTHKeNIepl OOMBIHIIA KA3aKCTAHIBIK O111M aJTyIbLIAPIbIH
50 %-bl MaTeMaTHKAJIBIK CAyaTThUIBIKTBIH 6 JEHIeHiHIH 2-1111 JeHIeiliHe )KEeTKEH, all
Tek 1%-b1 6-neHrelieri 6an skuHaranbiH kopceeTTi [ 10]. Enimizaig HOTHXKECIH Tanay
apKbUIbl OLTIM alylIbUIapAblH OOWBIHIA Y3aK MOTIHAEP/l TYCIHY, AEPEKCi3 HeMece
Kapama-Kallibl YFBIMAAPMEH >KYMBIC 1CTE€Yy, KaChIpbIH O€INrijepre Heri3aelreH
(dakTizep MeH MIKIpJIep/l aXbIpaTy CHUSKTHI KOFaphbl OWJlay AarabUaapbl KETKUTIKTI
MeJIIep/ie JaMbIMaraHABIFBIH KepceTedl. ATanraH JarAbliap JOTHKAJBIK Oiay
JEeHreliHiH TeMeHAIriH cunarraiapl. Ce0ebl, JOrMKalblK OWNayAblH >KOFapbl
JaMbIFaHbl KOHTEKCTIK TarchlpMaIapAbl AKEHUT op1 TUIM/II IIENTyre MyMKIH/IIK Oepe/.
On TepeH Tanaayfa, CbIHU TYPFbIIAH OillayFa »*oHE N9l KOPBIThIHIbLIAD Kacail
Outyre parnbuiaHabipanbl. COHIBIKTAH JIOTUKAJIBIK OMay JaFAblIapblH JIaMbITY
crtynentrepal PISA cuskTel Oaranayna o3bIK OoOJlyFa FaHa €Mec, COHbIMEH KaTap
oJlapJiblH OoJlallaK OKy JKOHE KOCcIOM 13/eHICTepl KE31HJI€ HAKThl oJeMJeri
npoOJieMaliap/ibl MIENIY/IIH KUBIHIIBUIBIKTAPbIHAH ©TYyre JaWbIHIay YIIIH MaHbI3IbI
OOJIBINT TaObLUIAIEI.

AHBIKTaJIFaH JIOTUKAJIBIK OMJIayJIbIH MaTeMaTUKAJIbIK OUTIMIEr1 epeKIleniKTepi,
JIOTUKAJIBIK OMJIayIbl MAaTEMaTUKAHBI TYCIHY MEH KOJIJITAHYIbIH HET131H/1€ KaTKaAH IbIF bl
Typajibl TYXKBIPBIM KypyFa MYMKIHAIK Oepeai. OHChI3 MaTeMaTUKAaHbl OKBITY -
dbopmynanap MEH alrOpUTMJIEPAiH MOHIH TYCIHOEM MeXaHUKalbIK €CTe CcaKTayra
alfHanajbl, ecenTep/l MIbIFapy OapbIChIHA MTAOJIOH/IBIK OMIaHy THUI KOJAaHBLIAIbI,
an Oyl  MaTeMaTUKaJdblK  OUTIMII  e3remie  TanchklpMaliap  OpblHIayjJa
MHTEpIIpeTalusuiayFa KUHAIaThIHIBIFBIH KOPCETEI].

K.JleBnun [72] MaTemMaTUKaHbl TOPTINKE, KYPBUIBIMFA, YITIT€ JKOHE JIOTUKAJIBIK
KaThIHACKa 0aca Ha3ap ayJapaTblH 3aHAbUIBIKTAP Typasibl FBUIBIM PETIH/E AHBIKTA/IbI.

A.3aman «MaTteMaTukaabiK OUTiM Oepyie O11IM amyibIapAbIH HIBIFAPMAIIbUIBIK
oilyiay ’KoHE JIOTUKAJIBIK OMJIay KaOUIeTTEPiH AaMBITY KaXKeT», - JIel aTall KopCEeTKeH
[73]. Ounbl xanmel anraHjga Oapiblk OumiM  Oepy OarmapnamanapbsiablH  (BBB)
CTYACHTTEPI, aTan aiTKaHaa MmateMarrka bbB-HbIH cTyneHTTepi Taian etTemi.

MaremaTukaiblK OuliM Oepy OUIIM alylIbUIApJIbIH adrOpUTMIEPAl KojaaaHa
OTBIPBIN €CENTepi WIENIyre BbIKMNal €TEeTIH OKYIIbUIAPABbIH JIOTUKAJIBIK OWJIaybIH
JaMbITyFa OarbiTTanraH [74]. byn skargalija JIOTMKaNbIK OMIayJbl KapamanbiMm,
KYPBUIBIMCBI3 OWJIaylaH a)XbIpaTy MaHbI3bl. KapanaiibiM olinay keOiHece T0TUKaTbIK
JTarablIapAbl  JaMbITIIAUTBIH MEXAHUKAJBIK €CTe cakrayfa okeneni. Jlambiran
JIOTUKAJIBIK OMJIayhl ’KOK OLITIM alylIblIap 9AETTEr XKaFAalaapabl Mene anasl, 0ipak
KaHa MIHJETTEPMEH Ke3/eCyie KUbIHIbIKTapFra Tan 0oasl [75].
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T.P.1Ir00 xoHe P.XycuH «JIorukanblK OKBITY OJIapFa MOCEJIEHIH MOHIH
TEPEHIPEK TYCIHYTe KOHE HETI3/IeTeH IeliM TadyFa KoMeKTece 1, Oy 63 Ke3erinae
OJIapJIbIH JIOTUKAJIBIK OWJIaybIH AaMBITaAbl», - IeT ecenTe/al [76].

MareMaTukanblK Ou1iM Oepyneri JIOTMKajblK OWayablH MaHbI3AbLUIBIFEI JKaH
[Inaxe men JleB Beirorckmiinig Oananapiarbl AaMmy Ke3eHIEpl MEH MPOLECTEPiH
3epTTereH 3epTrreylepiMer pactanaabl. XKan [luaxke morukanblK OWIayAbIH J1aMybl
HaKThl onepauusuiapAad aOCTpakTUIl oOiylayAbl KaJbIOTAaCThIpyFa JE€HiH Ke3€H-
KE3€HIMEH JXYPETIHIITH KepceTTl. by ke3denaep OuliM anymibuiapra KapamnailbiM
MaTeMaTUKaJIbIK YFbIMIApAbl TYCIHYJAEH Oactam anreOpaiblK OpHEKTEp HeMece
GyHKUMSIIap CHUSKTBI Kyplenl aOcTpakuusuiapabl urepyre OIpTIHAEN Kellyre
MyMKiHIIK Oepeni. byran koca, JleB Boirorckuii « OKbITYy MEH KOTHUTHUBTI JamMy
QJIEYMETTIK OpTaMEH ©3apa 9PEKETTeCy apKbUIbl KYypeal», - A, MOACHHU-TapUXH
TocuAl YCbIHABI [41 6. 29]. On MyFaniMHIH JIOTHUKAJIBIK OMJIay bl 1aMbITy1aFbl POJIIH
aTan eTim, OUTIM alylbUIapFa TEOPUSIIBIK YFBIMIAP MEH OJap IbIH HAKThI KOJJaHbLTYbI
apaceiHia OaiiJlaHbIC OpHATYFa KOMEKTECETIH MYFajiM €KEHIH aTam eTTi. MbIcalbl,
TE€OMETPUSHBI OKBITY KE€31HAE MYFaIIM TEOPHUSIIbIK YFBIMIAPbIH HAKTHI OMip/e Kanai
KOPIHETIHIH KOPCETY YIIIH COYyJIeT HeMece TaOUFaT MbICAJIIapbIH KOJIJJaHa ajlajibl.

MaremaTukanblk Oi1iM  Oepy OapbIChIHIA JIOTHMKAJBIK Oillay MoceleciH
3epTTEreH NCUXOJI0rTap, AUIaKTap MEH dICKEpIIepiH eHOEKTepiHe CYHEeHE OThIPHII,
JIOTUKAJIBIK OMJIay ChIHU OMJIAy, IIBIFAPMAaLIbUIbIK OMJlay, METATaHy KHE MPOOJIeMaHbl
1€y CUSKTHI 1a TAHBIMBIK JaFAbLIapIbl JAMBITYMEH ThIFbI3 OalIaHbICThI €KEHIITTH
aHbIKTaABIK (21-cyper). Ocbl TaHBIMABIK JaFAbUIAPIbIH ©3apa 9pPEKETTECyl OKY
MaTepHalIblH COTTI UTE€py YLIIH TYPAKThl HET13 KYpYyFa bIKIAI €TeIl.

[TprFrapManIbuIbIK
oinay

Merarany

[Tpobnemansl

CoIHnM oitnay
ety

JlorukaisIk

oinay

Cyper 21 - JlorukansIK oisiayIbIH TaHBIMIBIK JaFAblIapbIMEH OaillaHbICHI

1) cbIHU oilay JaMbIFaH JIOTHKAIBIK OMJIAyChI3 MYMKIH €MEC aKIapaTThl TAIAY
XKoHe Oaramay KaOineTiH KamMTuabl. byn nafapuiapipl MEHIEpreH CTYIEHTTEp
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MaTeMaTUKAJIBIK €CenTep/l IICHIiN KaHa KoWmal, oJlapblH TYXKbIPHIMIAPBIHBIH
JYPBICTHIFBIH OaraliayFa, KaTeJaep/l TajgayFa xKoHe oJlapAbl Ty3eTyre KaoineTTi. ChiHu
TYPFBIJIaH OWJIay IbIH XKETEKII1 3epTTeyuiuiepiniy 01pi [lutep @accroH ChIHU OUIay AbI
JAMBITAThIH CTYACHTTEpP MaTeMaTUKAJIBIK apryMEHTTEp/ll Tajljayda >KoHEe Kypaeml
ecenTep/l ey /i€ >Korapblpak HOTHUKE KOPCETETIHIH alTajsl [77].

Mpicanbl, «bIKTUMaIIBIKTap TEOPUSICHI KOHE MATEMATHKAJbIK CTAaTUCTUKA
MIOHIH OKY Ke3iH/Je (3-KecTe) CTYAEHTTEP dPTYPJii OKUFaIapAblH bIKTUMAJIBIFbIH CHIHU
TYpFbIaH Oaranail Oinyi, AepeKkTepAl Taingai Oinyl )KoHE COJ MOJIIMETTEp HET131HJIe
KOPBITBIH/IBI XKacail Oyl kepek. JIorukanbslK oiay ojlapra ChIHM TajjayJiblH HEri3l
OOJIbINT TaOBLIATHIH JEPEKTEP MEH KOPBITHIHIBUIAP apachiHAa OalJlaHbIC OpHATYFa
KOMEKTECE/I1.

Kecrte 3 - «bIKTUMaIABIKTap TEOPHUSCHI )KOHE MAaTEMATHKAJIBIK CTATUCTUKA) MOHIHJIE
ChIHU OWJIayJIbl KOJIIaHy MbICalAaphbl

Jlorukainslk oiiay bl
KOJIZJaHY TarCbIpMachl

TarnceipManapply MbICalaapbl

1

2

blkTumanaeikrap
TEOPUSCHI

MaTeMaTHUKAJIBIK
CTaTUCTHKA  IIOHIHEH
ecenrep: benrinmi  6ip
CaHHBIH TYyCy
BIKTUMAaJIAbIFBIH

JKOHC

blkrumanabikka OaillaHBICTHI TalChIpManap:

1. Exki cy#HekTi JaKkTblpy Ke3iHJe KOCHIHIBICHIHBIH 7
BIKTUMAJIJIBIFBIH €CETITEHI3.

[Hemmyi:

Op0ip cyieKTiH 6 karbl 0ap, COHABIKTaH €Ki CYHEKTi JaKThIpy Ke3iHe
MYMKIH OOJIaTbIH HOTHIKEJIEP/IiH JKaJIIbl CaHBI:

6x6=36

Tycy

Tangay, HOTHXKeIepai
KOHE oJapIbIH
BIKTUMAJIBIKTaPbIH
3eprTey.

KOCBIH/IBICBIHBIH 7 IIBIFYBl aifHANy BIKTUMAIIBIFBIH Taly YIIiH eKi
CYWEKTIH MOHJEPiHIH KOCBIHIBICHI 7-T€ TEH OOJaThIH >KYNTapIbIH
CaHbIH caHay Kepek. bIkTuman komOuHamsiap:

(1,6), (2,5), (3,4), (4,3), (5,2), (6,1)
KoMOuHanmsinapapy 6 caHbl KOChLIa/IbL.

bIkTUMannpIK :
6 1

P(coma 7) = - E
2. CranmapTThl KapTajap KOJOAAChIHAH KbI3bUI KapTaHbl IIbIFapy
MYMKIHJIT1H TaOBIHBI3.
[Hemmyi:
CrannaptTsl Konoaana 52 xapra 6ap. KpI3bul kapTanap *KypekTep MeH
KUBIKTap, OJIapAbIH 9p Typinae 13 kapranan 6ap, OapibiFbl 26 KbI3bLT
KapToukasap.

bIkTUMannpIK :

26 1
P(KbI3bLI KapTa) = = = >

3. Bip cyliekTi JakThIpy Ke3iHAE KYI CAaHHBIH TYCY BIKTUMAaJIbIFbIH
€CENTEHI3.

[Hemyi:

CyiiekriH 1-1eH 6-Fa neifinri cangapsl 6ap 6 sxarbl Oap. XKyn cangap 2,
4 sxoHe 6, SFHU 3 KOJIAWIIBI HOTIKE Oap.

bIxkTUManpIK:
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3-KECTEHIH KaJIFacChl

2

3 1
P(xym caH) = £=3

4. Exi MOHETaHBl JAaKTBIPFaH Ke3[e KeM JereHjae Oip MK Tycy
BIKTUMAJIIBIFBIH TAOBIHBI3.
[Hemyi:
Exi MoHeTaHbIH 4 BIKTHMAI HOTHKEC] Oap:

Byk-0yk, OyK-1IiK, miK-OYK, IIIK-ITK
bi3ai kem nerenne Oip Ik 6ap HOTHKE KBI3BIKTHIPAIbI:

Byk-11ik, mik-0yK, MIiK-IIiK

By 3 Konaiinbl HaTHXKE O6ap JIereH ces.

bIkTuManapIK :

P_3
4

5. 10 mapsr 6ap merekTeH (3 KpI3bul, 7 KOK) KOK IIapAbIH TaHAATY
BIKTUMAJIIBIFBIH €CENTEHI3.

[Hermyi:

Kana 10 map 6ap, oHbIH 7-1 KeK.

bIkTUMannpIK :

7
P(kek map) = 10

CraTucTUKANBIK TajiayFa OailIaHbICThI TalIChIpMaap:

1. Tonrtarsl cTyeHTTEP OOMBIHBIH apU()METHKAIIBIK OPTACHIH TAOBIHBI3.

[Hemmyi:

Apudmerukanbk opTa MbIHa opMyia OOHBIHIIA ecenTee i
Bap/blK MoH/iepAiH KOCBIHABICHI

ApudmeTHKanbIK opTa =

MoaHepiH caHbl
Kanamaap:
1. Tomnrarbl OapibIK CTYJCHTTEPAIH OOMbI Typasbl MATIMETTED
KUHANUMBI3.

2. Bapnbik MoHIEpal KocaMbi3, Mbicansbl, 170, 165, 180 sxone 175
cM MoHJIepi Oepisice, OHa KOCHIHIBI OChLIail 001a bl
170+165+180+175=690
3. By comaHbl OKymIbUTap canbiHa Oememis. bizain mbicanaa 4

OKYIITbI Oap, OHJA:

690 _ 172,5
4 - )

4. Ocsaiiina, OKyIIbUTApAbIH opTaia 00isl 172,5 cm.

2. Canjap >KUbIHBIHBIH MEIMAHACHIH aHbIKTaHbI3: 5, 8, 10, 12, 15.
[Hermyi:
Menunana — CcyphINTalFaH CaHIAp JKUBIHBIHIAFBI OopTamia MoH. Erep
AJIEMEHTTEP CaHbI TaK 00JIca, MeIuaHa OPTAIIBIK MOH, erep Kyl 0oJca,
€Ki OPTaIBIKTHIH OpTaIlia MOHI 00JIaIbl.
Kanampnap:

JlepexTepi ecy peTiMeH CYpBINTaibIK:

5,8,10,12, 15
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3-KECTEHIH KaJIFacChl

2

Oprama monmi Taby. Canmap canbl Tak OONFaHABIKTaH (5 caH),
MeJMaHa YIIiHII caH 00J1ajIbl:
Memunana=10.

3. JlepexTtep YIIiH CTaHIApTTHI ayBITKYAbI €CeNTeHi3: 2, 4, 6, 8, 10.
[Hemyi:

CrannapTThl aybITKy MOHICPAIH opTama apu(METHKAIbIK MOHHEH
KaHIIAJIBIKTHI ayBITKUTHIHBIH emeiii. OHbIH GopMyachl:

N
1 2
o= NZ(Xi -
im1

MyHna,

Xi — 9pOip KeKe MOH

W — apr(pMETUKAIBIK OPTACHI
N — MoHIep/IiH CaHBI

Kanamaap:
1. Opraia apupMeTHKAIBIK MOHA1 TAaOANUBIK :
2+4+6+8+10 _ 30

2. OpOip MOHHIH OpTAallaJaH AybITKYBIH €CENTeiMi3 >KOHE OJap/bIH
KBaJIpaThIH aJIaMBbI3;
(2-6)>=(—4)*=16
(4-6)=(—2)=4
(6-6)>*=0>=0
(8-6)>=2°=4
(10-6)*>=4>=16.
3. KBampaTThIK aybITKyIapAbl KOPHITHIHABLIANBIK:
16+4+0+4+16=40
4. KBagpaTThIK aybITKyIapbIH OpTallla MOHIH TabalbIK (O

JUcrepcust):

40_8
==

5. Cta"napTThl aybITKYbI ally YIIiH IUCHIEPCUSHBIH KBaapat TYOipiH
aJlaMbI3:

o =+8=283
4. ChIHBINTAFBl CTYJIEHTTEP CaHbl Typajlbl MAIIMETTEpP ipIKTEMECiHIH
JMCTIEPCUSCHIH TaOBIHBI3.
[Hemmyi:
Jlucniepcusi-OyJ1 IepeKkTep iy opTalia MoHIHE KaThICThI Tapally eJIIeMi.
Ipiktey nucnepcuschIHbIH (HOpMyIIachl:

N
1 2
o= NZ(Xi )
im1

byn popmyna ctanmapTThl aybITKY (OpMyIacklHa yKcac, Oipak KBaapaT
TYOipiHEH IIbIFapbUIMaiIb.
Kanamaap:
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1 2

1. CtyneHTTep CaHbl Typaibl AEPEKTEepAiH apu(PMETHKAIBIK OopTalia
MOHIH Ta0albIK.

Mpeican: erep Oi3ne S5 CHIHBINTAFBl CTYACHTTED CaHBI TYpPaJbl
mamimertep Oomca: 20, 22, 18, 25, 24, onga aucrepcus Keneciaei

ecenTeel:
_20+22+18+25+24_109

H= 5 5

= 21,8

2. Op MoOHHIH OpTalllaJlaH aybITKYbIH €CETITEl, OJapAbl KBapaTTaiMbI3.
(20-21.8)=3.24
(22-21.8)*=0.04
(18-21.8)*=14.44
(25-21.8)*=10.24
(24-21.8)*=4.84.
3. KBazpaTTapbIHbIH KOCBIH/BICHI.
3.24+0.04+14.44+10.24+4.84=32.8.
4. Tucniepcusiupl TaOy YUIIH aybITKY KBaJpaTTapbIHbIH KOCHIHBICHIH
JIepEeKTep CaHbIHA OeseMis.

Hucnepcus:
2 =328 _ 56
0" =—F—=6

OchbiHall MaTeMaTUKaNBIK €CENTep/ll IICNly JOTUKAIBIK ONIayabl JaMbITyFa
MYMKIHJIIK Oepeii, ©MTKEH1 OJl CTYJAEHTTEPAEH HAKThl KYpbhUIbIMIATIFaH JAJeNIeP/l,
JEPEKTEeP/Il TOUEKTI TalJlayJbl KOHE MAaTeMaTUKaIbIK SICTep/l KOJIIaHyIbl Tanam
eteni. MyHnaii ecentepi menry OapbIChbIiHAA CTYACHTTEP 3aHABLIBIKTAP/Ibl aHBIKTAYFA,
MYMKIH HOTHXEJEpAl TajjayFa *oHE CBhIHM ONJIayabl OJlaH opl JaMbITyFa HETi3
OoJIaThIH JIOTHMKAIBIK OWsiay Ti30eriH Kypyfa yilpeHeal. CaHIBIK >KOHE camaiblK
JIEpEKTepre CyleHe OThIPHIIN, XKaFAaiabl ChIHU TYPFBIIAH Oaranay, calapbliH OoJKay
’KOHE HET13/eJIreH MIeliMIep Kadbuiaay KaOlIeTi JOTUKabIK Tajdaay/ bl KaXKeT eTEeTIH
€CEINTEePMEH JKYMBIC ICTCY/IIH TYPAKThl TOXKIPUOECI HOTHKECIHIE KAJIBITITACA IbI.

ChlHM JKOHE JIOTHKAJIBIK OiJlay apachlHIarbl OailllaHbICTBI 3epTTereH Jluana
XannepH Oyl AarapUIapAbl JaMbITy KEIISHAl Tajjay MEH aKmapaTThl CUHTE3ICY/Il
Ka)XeT €TETIH eCenTep/Il Meuryae CTyACHTTEP OHTANIbI )KETICTIKKE )KETETIHIH KOPCETTI
[I1 ©. 283-284]. Mpbicanbl, reOMETPUSIIBIK TEOpeMallap/ibl JQJIENEY E€CENTEpIHJIe
CTYACHTTEP ©3JEpiHiH OomKaMIaphl MEH TY>KbIPBIMIAPBIH ChIHU TYPFBIIAH Oarajar,
OJIap/Ibl JTOTUKAIBIK IOUEKTIIIKKE TEKCePy1 OAphIChIHIA aTaIMBIII JIAFAbLIap MaHbI3 b
KbI3MET aTKapaThIHbIH KOPCETTI.

2) WbIFapMalibUIbIK OMiay mpoosemanapibl MISHIYJIIH >KaHa >KOJJAapblH aIiia
OTBIPBIN, JIOTUKAJBIK OWJAyAbl TOJBIKTBIPYJAa MAaHBI3BI  peJl  aTKapaJbl.
[IpIrapManIbUIbIK OMJIay KoO1HECEe HHTYUTUBTUIIK ITEH CTUXUSIIBUIBIKIICH OaliIaHbICThI
OOJIFaHBIKTAaH JIOTHKAFa KapaMa-Kapchl Jel KaObUIgaHFaHbIMEH, 1C XKY31HIe OV eKi
JIarabpl OUTIM aiylibUIapFa CTaHAAPTTHI €Mec MIeHIMIepal Ta0yra *oHe OJIapJIbIH
YTBIMJBUIBIFBIH CHIHU TYPFbIJAaH Oaraiiayra MYMKIHAIK O€peTiH ThIFbI3 OaljaHbICTa
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KyMbIC icTeiai [78]. MaremaTukaHbl OKBITY TMPOIECIHJE JIOTUKAJBIK >KOHE
IIBIFAPMAIIIBUIBIK  OMIaybl OIPIKTIPY TaKbIPBINTHL TEPEHIPEK >KOHE >KaH-)KaKThl
TYCIHyre BbIKOAJT €Teldi, OyJI ocipece KypIeil >KOHE CTaHAapTThl €MeC ecemnTep/il
IIENTY 1€ MaHbI3/bl 00BN TAOBLIABI.

Mpicanbl, anredpa MoHIH/IE HILIFAPMAIIBUIBIK )KOHE JIOTUKAJIBIK OMjIay TeHIEYep
MEH TEHCI3JIIKTEp >KYMECIH MIellyJe MaHbI3/bl ped aTkapanbl. XKoraphl Jopexeni
TEeHJEYJEpAl WICyAe CTAaHAAPTThl JIOTUKAJBIK TOCUT KBaApaT TEHACYJEpAl IIelry
yurin (daxkropuan Hemece (hopMynalapabl KOJAAHY CHUSIKTBl OCNTull aqropuTMaep/l
KOJiJaHy OoJiblll  TaObUIaAbl. Auaiia, WIbIFApMAlIbUIBIK —Oilay TeHACYJIEepIiH
CUMMETPHUSICHIH KOJJaHy HEMece allHbIMaJIblUIap/bl aybICTHIPY apKbUIbl TEHACYIEPAl
TYPJICHAIPY CUSKTHI Oajiama >KoJJapabl YChIHA anabl.

KBanpar TeHaey/i menkeH Ke3ze mblFapMaliblibikka Kapaano oicin Konjgany
HEMECE OJIICTI HEFYpPJIbIM KypJAell Xarjailnapra >Kalmbliay Kipyl MYMKIH, Oy
TeHJeyJepAiH TyOipiepiH THIMIIpeKk Ta0yfra HeMmece TINTI MEeHIMIEepIiH KaHa
KJIACTApbIH alllyFa MYMKIHAIK Oeperi. by okymiblmapaaH CTaHIAPTThl €MeC TOCUII,
TEHJICY/Il TaJJ1ay JKOHE TYPJICHAIPY KaOUIETiH Tajam eTe/Il *KoHe 03 Ke3eriHIe oJIapablH
MaTeMaTUKAIBIK KOKXHUETIH KEHEUTeAl >KoHe anreOpaHblH opTypil OemiMuepi
apachIHIaFbl ’KaHa OalIaHbICTapAbl KOpYTre MYMKIHAIK Oepei.

Canpmap TeopusChIHAA Ja IIbIFAPMAIIBUIBIK OWJIay MaHBI3IbI peil aTKapasbl,
ocipece OOMIHTIIITIKKE, Xal caHjapra HeMece OYTIH caHAapAarbl TeHJeyJiepre
KaTBICTBI €CENTeP/Il mienrye. JIorukanbIk oiiay Oeirui akcuomanap MEeH JoJeNiepre
HET13/IeJITeH TeopemMaiap MEeH caiapiaapabl TYKbIpbIMIayFa keMekTecel. Jlerenmen,
KYTIIETEH LICIIMAEP/Il HeMece Aaeiep Al Taldy YIIiH MIbIFapMalllbUIbIK ONIay KaXxeT
00JbIN TaOBLIAABI. 4-KecTene OUTIM amylIbUIApbIH IIbIFaPMAIbUIbIK OHIaybIH JKOHE
JIe JIOTUKAJIBIK OWJIaybIH JAMBITY/Ibl BIHTATAHABIPATHIH €CENTep OCPUITreH.

Kecte 4 - «Anredpay», «Canap TeOpHIChI MOHAEPIHEH MIBIFAPMALIBUIBIK OWIIAY bl
KOJIJTaHy MbICaAaphbl

EcenriH Typaepi [emry >xonapel
1 2
Tenmey cummerpusiceiH | l-ecem:
nanaanany Tenneyni memnr:
x3+6x2+12x+8=0
[Hemyi:
Tenneyni Typaenaipy
bipinmi kagam — TeHAEYyAl TONBIK KyO0 TYypiHAE KOpCeTyre

OonatelHBIH Oailikay. byl TeHIeyAiH KypbUIBIMBIH TaHy YIIiH
HIBIFAPMAIIBUIBIKTEl  MMaiiananyapl  Tajnan ereni. OHbl - Keneci
bopmana kepceryre 60IaIbI:

(x+a)*=0.
Ocbl 6pHEKTI alllaibIK;

(x+a)’=x*+3ax*+3a’x+a’

Enpmi MoHTI a TeHIEYiHE colikec KeeTiHeH eTin TaHaay Kepek.
x3+6x2+12x+8=0 TeHueyiHiH KOOPPUIUEHTTEPIH KApPACTHIPHIIL,
oJapzpl KyO epHETIMEH CalbICThIPabIK:

3a=6=a=2
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2

3a%=12
a’=8
ConbIMeH, TeHICY 1 OblIail epHeKTeyTre 00Ia bl
(x+2)*=0

Ty6ipnepin Taby

Enpi Oyn TeHaeyaiH menliMi MbIHaY €KeHi aHBIK;

x+2 =0 = x=-2

Kayabbl: x=—2

AMHBIMaNBLIAP B
aJIMacCTBIPY bl
HIBIFAPMAIIBLUIBIKIICH
najaiany

2-ecem:
Tenneyni memnt:

x*=5x2+4=0
AWHBIMABUIAP/IBI AYBICTHIPY

MyHa «aiiHBIMAJBIHBI ~AYBICTBIPY» IIBIFAPMAIIBUIBIK — TOCLTIH
KOJJlaHyFa OoJaibl: y=x2, Jien anaublK. byn xargaijga TeHaey
KapananbIMbIpaK TYpre TYpJaeHipiieai:

y>—=5y+4=0.

KBangpat Tenneyni memnry
Enpi kBagpat TeHaey i memenik
Ou yuIiH IUCKpUMUHAHTTHI KOJIJaHyFa O0Iajbl:

D=(-5)2—4-1-4=25-16=9.

Enni Tenaeynin tyOipiepin TabaibIk:

_—(-5+V9 5+3
- 2-1 2

Ty6ipnepi:
_5+3_4
y1 = 5

X aifHBIMAJIBICBIHA OpaJlaMbI3
Enni y = x? exenin ecke tycipeitik. Coun yuin ToMeHeri TeHaeyinep i
HIemeMis:
X2 =4=>x+2
x2=4=x—2
x2=1>=>x+1
x2=1>=>x-1
Kayabor: x=—2,2,-1, 1

Tengeynep KyleciH
IIBIFAPMAIIBUTBIK
TYPJCHAIPY

3-Ecen:
Tenneynep xxyiiecid menriHi3:
{xz +y? =25
x+y=>5
[Hemyi:
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1 2
AMNHBIMANbUIAPIBl  aNMAcThIpy JKOHE Oenrimi  colikecTikTepai
naiiayiany
Byn tancelpMa TepeHipek Tajjay MEH HIBIFapMallbUIBIK Oiay/ bl
KaxeT erefil. KOCHIHOBIHBIH KBajapaThl YLIIH Keneci (opmyliaHbl
naimagaHa ajgaMbl3:
(x+y)?=x>+2xy+y?
x+y=5 xoHe x>+y>=25 ekeHin Gijge Typa, Oy MOHAEPII TOMEHIETI
bopmynara cagambI3:
52=25+2xy
By Tenney 6i3a1 kenecire okeneai:
25=25+2xy = 0=2xy = xy = 0.

Karnaitnapra Gemy
Kasip 6i31e xy=0 maoni 6ap, 6y x=0 Hemece y=0 ekeHairin ouaipesi.

1. Erep x=0 Goica, onna y=5 (x+y=>5 TeHIeyiHe CYHEeHCEK).

2. Erep y=0 Gonca, onga x=5.
KayaOsr:
x=0, y =5 Hemece x=5,y =0

Canpnap teopusiceinia | 4-Ecen:

[IBIFAPMAIIBIIBIK  TOCUIII
naiaiany

TeMeHnzeri TeHACY Al KaHAFATTAaHABIPATHIH OYTIH CaHIap IbIH
6apIbIK (X,y) KyNTapblH Ta0y Kepek:
[Hemyi:
byn tenneyni kebeuTkimepre 6611y 9iCiMEeH TYPIACHIIPYTe
0oamm!:
x*-y?=21.
X —y?=(x—y)(xty)=21.
Enpi Gi3ne exi caHHBIH KOOCHUTIHIIICI TYpIHACTI TeHAeY Oap:
(x—y)(xty)=21.
bizre (x—y)(x+y) kebeliTinaici 21-re TeH OOJIATHIHAAN X KOHE Y
OYTiH caHIapbIH Taly KepekK.
21 caHbIHBIH OapibIK MYMKIH 0OJAaThIH KOOCHTKIIITEPiH
KapacThIPAUBIK:
(x=y)=1, (xty)=21,
(y)=1, (x+y)=—21,
(x=y)=3, (xty)=7,
(x—y)==3, (xty)=—7
Enni opOip »Kyn yIIiH TeHEYIep KYHeCiH MeneMis.
1. x—y=1 xoHne x+y=21:

x—y=1
{X +y=21
Tenpeynepai KOCaUbIK;
2x=22 = x=11
x=11-xi GipiHII TeHAEyTe KOSHBIK:
11-y=1 = y=10.
Hormxkecinne (x,y) = (11,10) xyObiH amambI3.
2. x—y=—1 xoHe x+y="21:
x—y=-1
{x +y=-21

Tenneynepai KOCalbIK:
2x=—22 = x=11.
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1 2
x=—11 MoHiH OipiHIIi TEHIEYTe CallalbIK:
—11-y=1 = y=10.
Keneci xynTsl anambI3
(x,y)=(11,-10)

3. X—y=3 XoHe X+y=7:

Xx—y=3

{x +y=7

Tenneynepai KOCalbIK:
2x=10 = x=5
X=5-Ti GipiHIII TeHAEyTe caJalbIK:
5—y=3=y=2.
Conpa keneci )KYIThI aTaMbl3:
*,¥)=(5,2)
4. x—y=—3 xkoHe Xty=—T7:
X—y=-3
{X +y=-7
Tenneynepai KOCalbIK:
2x=—10 = x=-5
x=—5-T1 OlpiHII TeHAeyTe calalbIK:
Keneci xynTsl anamblz:
(X’ Y) = ('53 '2)
XKayaOsr:
Tenneynin OapibIK menrimaepi:
(x,y)=(11,10),(—-11,-10),(5,2),(-5,72)

MaremaTuKaJbIK ecenTepAl ey 1eri OyJ1 TocIiep MIbIFapMaIllbUIBIKIIEH KaTap
JIOTUKAJIBIK OMJIay bl JAMBITYFa BIKIA eTel. TeHeynaep HeMece TeHCI3IKTED Kyiiecl
CUSIKTBI €CemTep/li IIeNly KE31HJI€ JIOTHKAJIBIK TOCUI OKYIIbLIapFa MaTeMaTHUKAaIbIK
amanjap/abl KaTaH OpblHJayFa, opOip Kajaambl TalaayFa skoHE KOPBIThIHAbLIAPBIHBIH
TYPBICTBIFBIH TE€KCEpyre MyMKiHIIK Oepeni. CoHlaii-ak, CHMMETPUSHBI Maiijlalnany,
allHBIMaJNBUIAPJIbI  ©3TePTy HeMece TeHJACYJepl IICNIyIH CTaHJapTThl eMec
TOCUIIEPIH KOJIIJAaHy CHSAKTHI IIBIFAPMAIIBUIBIK TACUIAEP €CenTepaAl eIy iH
TUIMIPEK HEMECE TIMTI KapanabIMbIpaK 9JIICTepiHe oKellyl MyMKiH. Ecentep/i menry
OapbIChIHJA IIBIFAPMAIIBUIBIK JKOHE JIOTHKAJBIK OWNayAblH OV YilleciMi MOHJI
TEpPEHIPEK TYCIHYTE bIKNAI €Te/I1, MAaTEMAaTUKAJIbIK MHTYULIUSIHBI IAMBITA/IbI KOHE OKY
MPOIIECIH Ma3MYH/IbI KOHE KbI3BIKTHI €TE/I1.

MaremaTukalblK —TajljayJa IIbBIFAPMAIIBUIBIK JKOHE JIOTHMKANBIK  OWay
GyHKIUAIApAbl, OJAPAbIH MIEKTEPiH, TYBIHABLIAPHI MEH HWHTETpalIapblH 3epTTEy
Ke3iHae OipiH-0ipl TONBIKTHIpaAbl. Ajaija, IbFapMalIbUIBIK Oijlay >KaHama
JoNeNniepal  KOoJJaHy, aWHbIMANbUIapAbl ayBICTBIPY apKbUIbl  (YHKIUSIIAPAbI
TYPJICHAIpY HEMECE T€OMETPUSUIBIK HUHTEepIpeTalUsIapaAbl KONAaHy CUAKTHI Oarama
oaicTepAl KoiAaHyFa MYMKIHJIIK Oepei.

Mpicanbl, S-kecTene OepuIreH HHTErpaljbl e€cenTeyre OarbITTalfaH ecemnTe
HEMECE AJUTMITUKANIBIK, TUTIEPOOJIaNIbIK MHTETpaiap CUSKTHI KYpAeil QyHKIHsIIap bl
OIpiKTIpy Ke31HJE CTAaHAAPTTHl HMHTErpaijay oJicTepl THIMCI3 OOJIybl MYMKIiH.
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[ prrapmManbuibIK (DYHKIMS CHMMETPUSIIAPBIH, apHABI HYKTEJIEepl Tall1ay bl HEMece
CaHJBIK OAICTEPAl KOJJAAHYAbl KaMTYbl MYMKIH, OYJl TEK JIOTHKAJbIK 9JICTEp.i
KOJIJJTaHY apKbUIbI KOJ KEeTiMA1 OOJMaNThIH memiMaepal Tabyra MyYMKIHIIK Oepe/l.
byn OuniM anymbliapAblH  OMJIay HMKEMAUITNH KOHE €cenTepil IIely YIIiH
MaTeMaTUKAJIbIK KypaJlIapJblH K€H ayKbIMbIH KOJIJIaHy KaOUIEeTIH JaMbITaIbl.

Kecre 5 - UHTETpanapl ecenteyne MbFrapMaliblLIbIK OMIayabl KOJJAHy MbICAJIbI

Ecenri menry tacimi Ecenrepai menry »oJbl
1 2
NHuTerpanael ecenreyae | IHTerpanasl TaObIHBI3:
LIbIFApMalIbUIBIK KO3Kapac

1
= | +——=—d
f1+sin2(x) x
ey :

OpHEKTI )KEHUIIETY YIIIH TPUTOHOMETPHUSIIBIK TYPJICHAIPY Il

Kosanambl3. Typienaipy 6apeiceinaa sin?(x) = 1_%5(236) -
THI Naiianancak Oosazpl.
OpHEKTI TYpIACHIIPY:
1 1
I = dx = | ————=—dx
f 1 — cos(2x) f 3 + cos(2x)
1+ ——————= —
2 2
[
= | -———=—dx
3+ cos(2x)
Wurerpanabl ecenTeye u = 2X allHBIMAJIBUIAP/IbI AYBICTBIPY/IbI Tl 1aTaHaMbI3, OYIT
LIbIFApMalIbUIBIK KO3Kapac xarmaiaa du=2dx:

R VR
~ ) 3+cos(u) 2 = 3 + cos(u) “

Byt uHTErpan bl menty yiid 3JUTMITHKAIIBIK HHTETpajliapMeH
OaliIaHBICTBHI CTAHJIAPTTHI S/IICTEP/Il HEMECE eCenTeyIiH
CaHJIBIK SJICTEPiH KOJJaHyFa 00a bl
KayaOs1: IHTErpan sl menty caHabIK JiCTI HEMece
AIUTMIITUKAIBIK MHTErpagap KecTeNnepiH naijanany/ bl KaMTHIIBL,
OYJ1 TOTUKAJIBIK JKOHE IIBIFAPMAIIBUTBIK TOCUTIEP Il KOIIaHY IbI
KepceTe/i.

KomOunaToprkaga HIbIFapMallibUIbIK OWMIIAY JOTUKAIBIK OICTEPre MaHbI3]IbI
KOCBhIMIIIAa 00JIbIN TaObLIabl. MbIcasibl, 00BEKTUIEP/Il OPHATACTHIPY HEMeEcE OIPIKTipy
MacelleNiepiH HIeNTy/ie CTaHIapTThI JIOTUKAJIBIK TOC1I KOMOMHATOpUKa (hopMynaiapbl
MEH TeopeMallapblH KOJIJJaHy O0lybl MYMKIH (6-KecTe). Anaija, HIbIFapMalibUIbIK
oilylay caHayAblH CTAaHIAPTThI €MeC TICUIAEpiH TadyFa MYMKIHJIK Oepesii, MbICAbI,
KOCy-aJly MPUHIMIIH KOJIaHy, KalTanaHaThIH KaThIHACTAPAbl KOJJaHy HEMece TIMNTI
BU3YaJIIbI QICTED.
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Kecte 6 - KoMmOuHatopukagarbl ecentep/il HIbIFapyAa IMIbIFapMallbUIbIK ONIayabl
KOJIJITaHY MBbICAJIbI

Ecenri menry Tociui Ecenrepai menry >oJbl
1 2
KombunaTtopukanarbt ecen | Ecem:
(WIBIFapMAIIBUIBIK ~ QMicTepi | 6 2JMEMEHTTIH JKUBIHTBIFBIH 3 00C eMec IIIKi JKUBIHFA KaHIIa
KOJ1/1aHy ) KOJIMeH Oeiryre Oonaap?

bi3 norukanbIk 9MICTI KONJIaHAMBI3 — €KiHII Typre apHalFaH
Crupausr ¢popmyrackl, 0J1 n AJIEMEHTTEpIHEH kKoHe k 6oc emec
K1 >KUBIHAAPAAHIIAH TYPAThIH JKUBIHABI OOy TOCUIACepiHIH

caHbIH ecenTeli. Popmyia Keneciei:
K

1 .
s k) =7 ) 0 (5) o
k! i
i=0
MYHJAFbl S(n,k) — 1 3IeMEHTTEH TYPaThIH )KUbIHAapFa OeJIiHreH
k imki >KMBIHIAPIBIH CaHBI.
n=>6 >xone k=3 yiH, kenecigen ecenreiimiz

S(63) = 5 PASHWIEEDY

Ecermrretiik:

KoMmOuHaTopukasarsl ecen _ 1 6 . . .
(WIBIFapMAIMIBUIBIK ~ QMICTEPII 5(63) = 6 [(3%) —3(2%) +3(1°) — (0°)]
KOJ1/1aHy )

1
=€[729—3-64+3-1]

1 1
=€[729—192+3=€[540] =90

[prrapMaIibuIbIK OMIay ecenTi Trpaduk TYpiHIE YCBIHYIIBIH
BU3YaJIIbl QJIICIH KOJAAHYIbl YCHIHYBl MYMKiH, MYH/Ia TeOenep
KUBIHHBIH 3JEMEHTTepi, aj KaOblprajapsl Oip iIIKi >KUBIHFA
€HETIH JJIEMEHTTEp apachlHAarbl OailmaHbicTap  OOJBII
tabbmanbl. ['padukaneik Tocin OemiMAECpPAIH KYPHUIBIMBIH
Kepyre >KOHE J>KayanThl pacTay apKbUIbl MYMKIH OOJaThIH
OeniMIepAiH CaHbIH TYCIHYT€ KOMEKTECE/Ii.

KayaOpl: 6 31meMeHTTIH KHUBIHTBIFBIH 90 xoameH 3 6oc emec
1K1 KUBIHFA Oeryre 60sapl.

JlorukanslK Oijay TancChIpMaHbIH IAPTTapbIH TYXKBIPbIMIAYFa KOHE OHBI LIEITy
yuIiH Oenrial oicTepii KoJagaHyFa kKeMekTecei. JlereHMeH, mblFapMalibUIbIK Oy
TarnchlpMaHbl YCBIHY VIIIH rpaduKTepal NaljgataHy HEMece BIKTUMAJIBIKTap
TEOPUSICBIHAH SICTEPAl KOJIIaHy CUSIKThI Oanama 9IiCTep/Il YChIHA alajbl, OYJI )kKaHa
KOHE KYTIETeH HOTHXKEIepre KoJl ®KEeTKI3yre MyMKIHIIK Oepe/l.

3) Merarany 3amaHayu 3epTTeyJiep METaKOTHUTHUBTI JAaFAbUIapibl JaMBITAThIH
CTYACHTTEPMIH JKOFApbl OKY JKETICTIKTEPIH KOPCETETIHIH XKOHE KOTHUTHUBTI
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KUBIHJIBIKTAPMEH KaKChl KYpPECeTiHIH pacTaiifbl [79]. byn narnpuiap cryaeHTTepre
oilJiay MPOIIECIH CaHalbl TYPJE >Kocmapiiayra, OaKpliayFra KoHE peTTeyre MyMKIHJIIK
Oepeni, ocbUlalillla  TamnchbIpMajapra HETI3JENTeH  OKBITY  CTpaTerusuiapbiH
OHTAMIaHIBIPAIBI.

MeraTaHy JOTHMKAJIBIK OMJIAyMEH THIFbI3 OalIaHbICThI, O©MTKEHI OJ1 OKYILIbUIapFa
ecenTep/l IIeNry MpolleciHe caHallbl TYpAe Kapayra kemekreceai. Moicansl, ['.11pay
KoHe Oackamapel [80] METaKOTHMTHBTI JaFapuiap ©3 OpPEKETTEpIH KaKChIpak
Oaraniayra, JTJOTUKAJIbIK KaTeuep/l Ta0yra xoHe Ty3eTyre MYMKIHJIIK Oepelii, OV OKy
MaTepUaJIbIH TEPEHIPEK TYCIHYTE KOHE MAceeNiep/l ey [1H TUIMIUIITH apTThIpyFa
BIKMAJ eTenl. JlamMplFaH METaKOTHUTHUBTI Jarablaapbl O0ap CTYIAEHTTEP JIOTHUKAIBIK
cTpaTerusiapabl KOJJaHbIN KaHa KOWMaibl, COHBIMEH KaTap OJapiAblH dJIICTEpiHE
pediekcus sxacaiifpl, Oyl KOHTEKCTKE OallIaHBICTBl €CenTep/il IIENly TICUIIEpiH
perreyre MyMKiHIiK Oepeni. COHbIMEH KaTap, METaTaHy ©31H-031 peTTey KalljaeTiH
JaMbITafbl — OYyJ1 COHFBI KbUIApJarbl 3epTTeyiepMeH [81] pacranmraH OKBITY]IbIH
MaHbI3/Ibl acmekTici Oousblll TaObuIaAbl. ABTOp «MakcaT Kow, Oakbuiay >XoHE
nporpecti 0Oaranay CHAKTBI METAaKOTHUTHBTI  CTpATEeTUsUIap]bl  KOJJAaHATHIH
CTYJACHTTEpP OKYy MPOILIECiH THIMJAI JKocmapyiail anajabl, OYI OJapAblH KUBIH
TancelpManapibl, acipece OENTiCI3MIK KaFgabIHAa IIeNTy KaOUIeTiH jKaKcapTabl»,-
nen kepceteni[82].

CoHFBI 3epTTeyJiep METaTaHyAbIH OKyJa MaHbI3Jbl PoJl aTKapaTbIHBIH, OWjIay
UKEMJUTITIH JKOHE JKaHa KHBIHJBIKTapra OeiliMaeny KaOuIeTiH JaMbITaThIHBIH
pacraiinbl. ABTopiap «MetaTaHy OKylIbUIapFa IyphIc enriMaepal Tadyra raHa eMec,
COHBIMEH KaTap OJIAPJIbIH OKYy IMPOIECIH TEPEHIPEK TaljayFa >KoHE OKY OpPEKETIHIH
TUIMAUTITIH apTTHIPY YIIIH CaHaJbl HIEHIIMIEp KaObUIIayFa MyMKIH/IK Oepy apKbUIb
JIOTUKAJIBIK OMIayibl KYIIEUTeN»,- el KapacTeiprad [83, 84].

4) MaTteMaTUKaHbI OKBITY1a MpoOaeManapabl ey AaFIbIChl 6T€ MaHbI3/Ibl PO
aTkapazpl. 3eprreyiep [85-87] morukanbK OlIaybl JaMbIFaH CTYIAEHTTEDP aKINapaTThl
Tangay MEH CHUHTE3JeyAl KaKeT eTEeTIH TalchlpMaiapAbl oijeKaiia Xakchl
OPBIHJAUTHIHBIH KOPCETE/].

A.K.KycaiibiHoB «CanbpICThIpMalibl TEAaroruka oJiCHaMachl MEH OJiCTepi»
eHOerinze OimiM Oepy MpoleciHier: mpoOnemManapiAbl IICNly SICTepl MEH OChI
JaFAbLIAPABIH KaJbIITaCyhl OUTIM alylibUIapAblH YATepiMiHe, oiay KabileTiHe acep
erenl gen TyxkbipeiMaanael [88]. b.I'.boctanoB, A.A. ToktopOekoBa Oi1iM
anyuibuiapaa mpoOieManapisl IIenly JaFAbUIapblH  JaMBITYIbIH Ka3aKCTaHIBIK
TOXKIpUOECIH CUMATTall OTBHIPHIN, MATEeMATUKAIBIK €CenTep/al MIEHTyAeri MaHbI3/bl
acriekTiiepine TokTtamaasl [89]. An, A.T.AnustoBa 3 3epTTeyJepiHIe TaHBIMJBIK
MmpoIecTep MEH mpolieManapibpl ey KaOlIeTTepiHIH JaMy epeKIIeTIKTepiH
KapacThIPBIN, OJIAPJbl JIOTHKANIBIK Oilay MEH Tajjay AarJbUIapbIHBIH JaMybIHa
TikeJeh OainaHbICThl aen ecenteli [90]. AtanraHn eHOEKTep JOTHUKAJIBIK Oilayra
HEri3[elrel npobiemManapApl Iy JaFAbIChl OLIIM allyliblIapFa TarChblpMaHbI
KYpBUIbIMJIayFa, OHbl KapamalbiM Ke3eHjepre 0eiiyre >KoHE OoJapiAbl JoOHEKTI Typie
HIENTyTre KOMEKTECETIHIH aHBIKTa/Ibl.

MpbIcanbl, KO3FaJIbIC MOCEJIENEPiH MEMKEH Ke3/1€ OKYIIbLIAP KbUIAAMIBIK, YaKbIT
OHE KAIlIBIKTHIK CUAKTBI OPTYPJIl allHbIMaNbLUIapAbIH O1p-O1piMeH Kanail OaillaHbICThI
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eKkeHlH TyciHyl kepek (7-kecte). JlorukanblK oiyiay onapra OChl OailliaHbICTap.IbI
CUTIATTAUTBIH MaTEMATUKAJIBIK MOJENIBACP KYpyFa >KoHE OJap/Abl €cenTepil ILIeury
YyUIiH naijganaHyra MYMKiHOIK Oepenmi. 3eptreynep [91, 92] consimMeH Kartap
JOTUKAJBIK OWay JaFAblIapblH JaMBITAaThIH CTYACHTTEP IIBIFAPMAIIbUIBIK TEH
CTAaHJAPTTHl €MeC IeHIMIepal 13JeyJl KaXXeT €TeTIH CTaHJapTThl eMecC
TancelpManapabl )KaKChIPaK OPbIHIAUTHIHBIH KOPCETE/I].

Kecte 7 - [IpoGiemansI 1€y JaFAbIChIH bIHTATaHIBIPATHIH €CETTEP MbICATIAPHI

Ecentiy Typi EcenTi mernry ol
1 2
Kosraneicka OaiinaneicTel | Ecer:
€CeIIT] IIBIFapy Exi kemik Oip yakeitta Oip-Oipinen 300 KM KaIIbIKTBIKTA

OpHaJlaCKaH €Ki KajaJgaH IUbIFbIN, Oip-OipiHe Kapail OeT anjsbl.

Bipinmi kenik 80 kM/car *KbpuUlIaMIbIKIeH, an ekiHmici 70 xm/car

KBUIAMJIBIKIICH KYpeai. ABTOMOOMIBACD HEIe caraTTaH KeuiH

Ke3/1ece/Il )KOHE OJIapAbIH OPKANUCHICHI KE3/IeCy COTiHE ICHiH KaHai

KAIIBIKTBIKTHI JKYPIill ©Te/i?

[Hemyi:

I-kamam: Ecenti Moenbaey YIIiH JOTHKAIBIK OWIAYIbl KOJJAHY

Tajamn eTije/i.

Kosranpicka OaitnaneicTel | EcenTi mienry yiriH KbUITaMABIKTHI, YaKbITThI )KOHE KAIIBIKTHIKTHI
€CeIIT] IIBIFapy OaiimaHbICTRIPATHIH OelTili (POpMyIIaHbl KOJIIaHAMBI3:

S=v-t,

S-kypin 6TKEH KalIbIKTHIK,

V-)KBUIIAMJIBIK,

t-yaKpbIT.

Kesnecyre neitin yakpiT t carar OoncbiH. OCBl yakKbIT iHIiHAE

Oipinmi kemik S1= 80 - t, an exinmIi kemaik — S2=70-t KalIbIKTHIKTHI

KYpII ©Tefi.

Tenney kypy

Exi KemiKTIH XYpil OTKEH KAIIBIKTBIKTAPBIHBIH KOCBIHIBICHI

KaJlaJap apachIHIAFbl )KAJbI KAIIBIKTHIKKA TCH 0OTyBI KepeK:

S1+52=300.

KameIKThIKKa apHATFaH OPHEKTEPII AyBICTBIPHIHBI3:

80t+70t=300.

Tenneyni memeitik: 150t=300

300
_ 150
JKypin eTkeH KalbIKTHIKTHI Ta0y
Enpi 613 op KemKTIH KaHIIa KAIIBIKTHIKTHI XKYPIMl OTKEHIH Ta0aMBbI3:
Bipinmi keik:

t = 2 caFfar

S1=80-2=160xMm
ExiHmi keik:;

$2=70-2=140xm

Kayamn: Kemnikrep 2 carartan keiiin ke3zaeceni. bipinmi keumik 160
KM, ekinmrici 140 kM xypeni.
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7 — KEeCTEHIH KaJIFachl

1 2
BankTik naibzgapasl | Ecerm:
ecenrey eceOiHiH Mbicanbl | KnneHT ail caibIHFBI aiibI3aap/ sl KaUTaIAaHABIPYMEH KBULIBIK
10% - 6en 6ankke nenoszutke 100 000 Texre cannsl. Erep naiiszgap
ail callplH KanmuTaIJaHABIPbUICA, KIUEHT 2 KbUIAaH KeWiH KaHIIa
amaanI?
[Hemyi:
Ecenti menty yiris Kyp/aesni Haib3abK GopMysia KOIIaHbLIA b

A=P(1+ z)"f
n

MyH1afbl,

A — [Ieno3uTTeri JKalmibl coMa,

P — 6acranker coma (100 000 Tenre),

I — XKbUIABIK NalbI3abIK Menepieme (10% nemece 0,10),

N — KBUT CAlBIHFBI KAaUTANAAHABIPY caHbl (12, elTKeHI maib3aap
all callbIH KanuTa aHIbIpbLIaIbI),

t — sKbu1Iap caHbl (2 KbLI).

Bankrik nanbI3apabl

ecerntey eceOiHiH MbIcanbl | Monaepai opMynara canamblz:
122

A=100000(1+—
(1+53)

EcenteiimMiz:
A=100000(1+0.0083333)%
A=100000%(1.0083333)%*
A=100000x1.219391
A=121939.10
JKayaOb1: 2 *KbUIIaH KeWiH KIMEHT MaMaMeH
121 939 tenre 10 THBIH anajbl.

oiirun «EcenTepai kanai memryre 0oxaabshy KiTaObIHBIH aBTOphI [xopxk [los,
€CeITi TYCIHy, LICMIM/l XOocmapiay, *KocHapAbl OpbIHIAY >KOHE HOTHXKEHI TEKCepy
KE3€HJIEpIH KaMTUTBIH MaTeMAaTUKAJIBIK €CENnTepil MIEHTyAlH KYPbUIBIMIBIK TOCLIIH
yehIHABL. byn omic ecenTepAl MICMIyAIH Op KE3€HIHAE JIOTUKAJBIK ONIayblH
MaHbBI3ABUIBIFBIH KepceTell. ABTOp «['€OMETpUSsIIBIK ecenTep/l HIenlyie CTyAEeHTTEp
alJbIMEH €CENTIH [IApTTapblH TYCIHIN, KaHJalk TeopeManapAbl KOJIJIaHyFa
OOJIaTBIH/BIFBIH AHBIKTAI, COJaH KEeWiH MIeTIM/1 JIOTUKAJBIK TYP/I€ HIBIFAPYhl KEPEKY,
- aen atauasl [93].

MaremaTtukanblk OuliM  Oepy cajlacblHa €lieyjl YJieC KOCKaH aFbUIIIbIH
3eprreyiici xoHe ¢unocodsl [lon DpHecT oinay MOAEHUETIH KaJIbINTACTRIPY YIIiH
JIOTUKAHBI 3€PTTEY/I1H MaHbI3ABUIBIFBIH aTall OTII, 63 €HOCKTEPIHAE MaTEeMaTUKAJIBIK
OMJIayJlbl KOHE OHBIH JaMyblH TYCIHYJIIH TEOPUSUIBIK HeEri3iH ycbhiHaAbel. On
MaTeMaTUKAIIBIK OMJIay TypaJibl 3epTTEYJIepre IOy Kacad OThIPHIN, MATEMATUKATBIK
OutiM Oepyae madbIMIay MEH JIQJENJEYAlH  MaHbBI3JbUIBIFBIH  KOPCETETIH
MaTeMaTUKAJIBIK oOiyiay MoJeniH ycbiHanel [94]. 10-cypeTTe KepceTuireH MOJEib
MaTeMaTUKAJIBIK OIIayJlbl OJE€yMETTIK >KOHE MoJeHU (¢akTopiapAblH e3apa
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OPEKETTECYIHIH HOTHXKECI PEeTiHJEe KapacThipadbl, MyHAa OUTIM Oacka ajamaapMeH
KOHE KOHTEKCTIICH 63apa OPEKETTECY apKbLIbI KYPHUIAGI 1T KapacThIPFaH.

N

JOTHKAJBIK
nambiMaay
JKOHE
adJieJiaey

MaTeMaTHuKaJl
bIK KapbIM-
KaTbIHAC

3JIEyMeTTiK OKBITY
KOHTEeKCi

Cyper 10 - [Ton DpHecTTiH MaTeMaTUKAIBIK Oiiay MOJel

Tankputayra skoHe mpoOiemaHbl wienryre OeJceHAl KaTbhiCy apKbUIbI
JaMBITBUIATBIH JOTUKAJIBIK MAWbIMAAY XKOHE AJIEIACY;

OKyublIapablH €3 MEIMIEPiH TaJKbUIayFa XKoHE Tajaayra MyMKIH/IIK OepeTiH
MaTeMaTUKaJIbIK KapbIM-KATbIHAC;

MyfaniMMeH xoHe OacKa OKYIIBUIAPMEH ©3apa dPEKETTECY MaHbI3bUIbIFbIH
KOPCETETIH QJICYMETTIK OKbITY KOHTEKCI.

byn Mopenb CTyneHTTEpAlH JOTUKAIBIK Tajl/lay >KOHE ecenTepil ey
JaF/bUIapbIH JAMBITYFa KOMEKTECETIH MaTeMaTUKAJIbIK NalbIMIay >KOHE opTypiil
MaTE€MaTUKaJIbIK TYCIHIKTEPAl 3€pTTEY apKpUIbl Oilllay MOIEHUETIH JaMbITyFa
OaFbpITTaJIFaH.

MartemaTuka  CTYyAEHTTEpIHIH OKYy  JKETICTIKTEpPIHIH  ICUXOJOTHUSIIbIK-
NeJarorukaiblK ajaFblIapTTapblH  erkei-terkein tangay C.b.CeutoBa xoHe
J1.b.Toit6a3apoBThIH 3epTTEyiHE YChIHBUIFAaH. OJ CTYIEHTTEP/IIH TAaHBIM dJIICTEP1 MEH
TOCUIAEPIHE YHPETETIH OKBITYIIBUIAPMEH AaKChl >KYMBIC ICTEMTIHIH aHBIKTabl,
MBbICaJIbl, MaTEMAaTUKAJIBIK OWJIayblH JaMbITy/la KOJIaHOANbl ecenTepil NaigaiaHy
MaHBI3JIBUIBIFBl JKOHE JI€ JNIeNJCY JKOCHApblH Kallall KYypy KepekK, JIOTHKaIbIK
KYPBUIBIM/IBI KaJlall OpHATY KEpEeK, MaTeMaTUKaJIbIK CUMBOJIM3M/II Kalail maiianany
KEepeK, Kajal KYMBIC 1CT€Y KepeK FbUIBIM 9JIICIH OKBITY 9JICIHE KaJlail ayJapy Kepek
€KEHIIT1H aHBIKTaabI [95, 96].

MaremaTukaiblK OuUTiIM Oepy MpOLECIHAE JOTUKAIBIK ONIayAbl JaMbITy
CTYJIEHTTEP/IH OKY >KOHE KEKE MKETICTIKTepIHE KaH-)KaKThl acep erell. ATam KeTy
KEepeK, OYJl OKy YJrepiMiH >KaKcapThlll KaHa KOWMaillbl, COHBIMEH KaTap opTypii
OMIPJIIK XKarJaiaapaa Kypaeil Macelenepal Menlyre *oHe HEri3elreH menimaep
KaObLIayFa KaXKeTTl CEHIM/II KOTHUTUBTIK JarAblIapAbl JaMBITyla MaHbI3Abl Poll
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aTKapaabl. 8-KecTe[e MaTeMaTUKAIBIK OLIiM Oepy OapbIChIHAA JIOTHMKAJBIK OMIaybl
JAMBITY/IIH OKY MPOILIECIHE 9Cep €TYIHIH HETi3r1 MCUXOJIOTHSIIBIK-TE]aroruKaIbIK
aCIeKTLIeP1 )KOHE OJIapJIbIH OKY TKiprOeci YIlIiH MaHbI3bl OEpiIIreH.

Kecte 8 - JlorukanblK OMIIayJbl AaMBITYJbIH TCUXOJIOTHSIIBIK-TIEarOT UKATBIK
acrekTiaepi

JlorukansIK OislayIbl JAMBITY acCIEeKTiIepi

Oxky mporiecine acepi

CTyneHTTepIiH BIHTACHIH apTTHIPY

CryneHtrepin
apTaJbl

OKyra JACTCH KbI3bIFYIIbUIbITbI

OKy MaTepualIbIH HOTHXKEIl MEHIepy

Oky yarepimi MeH MaTepuaIbl MEHIepy CarachlH
KaKcapTaipl

Panmonane oitniay KaOineTiH KeTULAIpy

CryneHtrep akmapaTTsl OOBEKTHUBTI Oaranayra
’KOHE ©3 KOPBITHIHIBUIAPBIH JJIeNIeyTe YilpeHe i

Kypaeni ecentepai meirapy KadineTTepin
JTaMBITY

Ecen KOHTEKCTIH Tangay, CTpaTerusIapbl
o3ipiey JKOHE OHTaiulbl mIenrimuaepiai Tadyra
yiipeHeni

O3 KabineTTepiHe CeHIMILTIKTI HBIFAUTY

Kypzaeni TakpIpeInTapasl OKbIFaHAA CTYIEHTTEP
©3JIepiH CEHIMJIIPEK ce3iHe Il

O3 OeriHle OULTIM alyFa JalbIHABIFBIH
apTTHIPY

CTymeHTTepIIH TOYENCI3IIri MeH jKayanmKepIIiir
apTaJibl

AHaTUTHKAIBIK KaOlIeTTepal )KeTUIIIpY

Tanceipmanap MeH kaFaaiIap/sl Tayiaay Kaoiineri
apTaJibl

MaTteMaTHKaJIbIK
TYCIHY i JAMBITY

YFBIMIAPABL  TEPEH

CryneHTTep MaTeMaTHKAIIBIK OMIapAbl TePEHIpEeK
TYCiHIN, OallIaHBICTHIPAIBI

OpTYp:i eMipIliK Karaaiaapaa 6imimaepin
KoJIJaHa Oy KaOUIeTiH 1aMBbITy

MatemaTHKabIK O1TIMIII OMip/Ie KOJIIaHy CaHAJIbI
6ouna Tyceni

ABTOpaapAbIH 3epTTeyiiepi [97, 98] Ou1iM anylibuIapAblH bIHTACHIH apTThIpyaa
JIOTUKAJBIK ONIayablH MaHBI3ABUIBIFBIH KOpceTell. JIOruKanblk oinay CTyIEeHTTepre
OuTIMII JKyleneyre, MaTeMaTUKAJIBIK YFBIMIAP apachblHJAFbl 1IK1 OailaHbicTap bl
TYCIHYT'€ >KOHE OJIapJIblH KYII-KIT€pIHIH HOTHXKEJIEepiH Kepyre kemekrecedi. by
OJIapJIbIH KaOUIETTepIHE JIET€H CEHIMIUIIKTIH apTyblHa OKeJedl *KoHE 63 Ke3eTiHJe
MareMaTuka MeH Oacka MOHJAEpJl OKyFa JETreH bIHTaHbl apTThipanbl. CTyaeHTTep
JIOTUKAJBIK SJICTePl KOJJAaHy apKbUIbl KYpAEdl €CenTepil COTTI IIEIIe alaThbIHbIH
KOPIeH/Ie, OJIap/IbIH MMOHTE JAET€H KbI3bIFYIIBUIBIFI apTaibl )KOHE OHBIMEH Oipre ojaH
opl OKy MEH 631H-631 JaMbITyFa JeT€H YMTBUIBIC apTabl.

Keneci MaHBI3[IbI ACHIEKT — OKY MaTepUalibiH HOTHXe1 MmeHrepy. M.beprep [99]
MeH D.Cunbep [100] mikipiHine, JOTHKAIBIK OWJIay CTYJIEHTTepre MaTeMaTUKAJIbIK
YFBIMJIAP/IbI TEPEHIPEK TYCIHYTE KOHE OJIapAbl TUIMJII MEHIepyre MYMKIHJIIK Oepe/l.
byn acnekTiHi JgaMblFaH JIOTUKAIBIK —OWay OUIIMHIH OpTYpJl 3JIEMEHTTEpl
apachlHAarbl OailIaHBICTAp/Ibl AHBIKTAyFa KOMEKTECETIHIITIMEH, OKY MpOLEeCciH
KEHUTJETETIHAINIMEH JKOHE Ma3MYHJIbl eTEeTIHIITIMEH TYCIHIIpyre OoJabl.
JlorukanblK OWJIayblH aMbITy CTyJIEHTTEepre Gopmyliajiap MEH epekelepl >KaTTam

54



KaHa KoWMaWl, oJap/IbIH 1K1 KYPbUIBIMBI MEH ©3apa OailJlaHbICHIH TYCIHYTE BIKIAJIbIH
TUT13e/1.

Pannonanapl oinay KaOUIETIH KETUINIPY MaTeMaTHUKalbIK OulM Oepyne
MaHBI3/Ibl POJI ATKAPabl, CTYJIEHTTEpPre €CENTep/l Tanaayra, ToUeKTI KOPBIThIHAbLIAP
’Kacayra JKOHE HET13/Ie/TeH IIeliM KaObUTayFa MYMKIH/IIK O€pe OTBIPBII, TOTUKATBIK
OiJIayIbIH AaMybIHA BIKIAT €TE/l.

M.I'yc [101, 102] 3epTTeyi paliuoHaNabl Oiyiay OKYUIbUIAPIbIH CHIHU TYPFbIIaH
Tanjay >KOHE JOTHUKANBIK MNailbiMaay KaOUIeTIH JlaMbITaThIHBIH, MaTE€MAaTHUKAaJIBIK
ecenTep/l COTTI ISy IIH HeTi31 eKeHiH aTtamn kepcerenl. O3 keserinae, A.lllendomny
[103] maremaTuKanblK OUTIM Oepyle palMOHANAbl OMIAyJbl KYHenl JaMbITy OLIiM
alylibUIapFa eCenTepl MIbIFaphil KaHa KoiiMal, TepeH MaTeMaTUKAJIbIK YFBIMAAPIbI
TYCIHyre KOMEKTECeTiHIH, Oy OJapAblH Kallbl TaHBIMABIK JaFJbUIapblH
alTapibIKTall jkakcaprTaTbiHbIH atan etenl. P.M.KaaupOaea parmoHanabl oiyiaysl
Ky#enl TypJe JaMbITy OUTIM alyllbUIap/iblH KYpJeidl MaTeMaTUKAJbIK YFbIMAApP.Ibl
MEHrepy KaOlIeTiH JKaKcapTaThIHBIH aTan kepcetrel [104].

A.K.bexbonranoBa [105] MaremaTukalblK TOHJEpP OapbiChIHAA KypAei
€CeNTep/ll MIbIFapy JIOTUKAIBIK ONIayJblH JaMyblHa aWTapibIKTall ocep eTell el
ecenrteiai. [L.Kyp3zon wmen I1.MaxOyan 3eprreynepi [106] norukanblk ounay
CTyJACHTTEPre €cenTepil IIeury TOCUIAEpIH YUBIMIACTHIPYFa KOMEKTECETIHIH
KepceTe i, Oyl ocipece TPUBHAIBIbI €MEC €CENTEPMEH JKYMBIC 1ICTETCHIe MaHbBI3IbI
nen o3 3eprreynepinge kepcerkeH. K.K. TakaGaeBa, K.EneycizoBa xone T.0.
FaJIBIMJIAp «KYPJEJl €CenTi KapanabiM Kypamjac OesiikTepre 0eimn, peTiMeH IMIelry
KaOUIeTl JIOTUKA apKbUIbl JAMUTBIH THUIMJII €CeNTep/l MICUIyAEeri OiayblH HET13r1
aJeMEeHTI 00BN TaObLTAABIY,- Aem ecenteiai [107].

O3 kaluleTrTepiHe CEHIMAUIKTI HBIFAUTY JIOTHMKAJBIK OWJIayJbl AaMBITYIbIH
Tarbl Ol1p MaHbI3ABI acnekTicl 0onbin Tadbbutanbl. M.Kamapamxy [108] morukanibix
OMJIaybIH TaOBICTHI TAMBITATBHIH CTYACHTTEP ©3/IEPiHIH aKaJAeMUSIIbIK KaOileTTepiHe
CEHIMJIIpEeK OOJAThIHBIH aTal eTe/l. by CeHIMIUIIK oJlapFa KUBIHABIKTAPABI KEHYTE
OHE COTCI3/IIKKE YIIIbIparaH Ke3/Ie JIe OKY bl )KaJFacThIpyFa MyYMKIH/IIK Oepeai. ABTOp
«Jlorukanelk oiyiay OUTIM alylIbUIapFa KaTelaep oKyAaH 0ac TapTyra ceben emec, api
Kapail Tangay KoHE JKETULNIPYy MYMKIHIIN €KEHIH TYCIHYre KOeMEKTecei»,- el
ataiiael [109].

Jlorukansik oiyiay MaTeMaTUKaIBIK OUTIM Oepy OapbIChIHA ©3/1ITTHEH OUTIM aTy
JTANbIHABIFBIH apTThIpyFa bIKNAJIBIH THUT13e1. E.AlizukoBuu-Y nu xone [[.Yenr [110]
JIOTUKAJIBIK OMJIayhl JaMbIFaH OKYIIbUIAPbIH aKIapaTThl ©3 OETIHIIIE 13/IECTIPYTe HKOHE
KaHa maTepuanabl MeHrepyre OeiiM ekeHiH kepcereni. Ce0ell JIOTMKABIK Oiiay
OuTiM anymbUIapra OUTIMAEPIH KYpbUIBIMIAyFa JKOHE OKyFa YHUBIMIACKaH TYpAe
KaTbhICyFa KOMEKTece/ 11, OyJ1 0Jap/AblH OKY MPOIECIH/IET] 1epOECTIriH apTThIPaIb.

AHaJIUTUKANBIK KaOUIeTTepl >KETUIIPY JIOTUKAIBIK OWJIayAbl JaMbITYMEH
OaltlaHbICTBl Tarbl O1p MaHb3ABI acnekT Ooibin TaObutaabl. O.C.I'yrTHEpe3 KoHE
I'"Anaza [111], Jd.KynnsbaeBa [112] 3epTreynepi JOTHKaNbIK oOilnaynbl OeiceHIl
JAMBITAThIH  CTYJEHTTEPIIH KypJAell Macelelep MEH Kargainapabl —Taijaay
KaOUIeTIHIH  allTapiblKTall JKakcapraHblH KepceTenl. bynm kaOulertep Tek
MaTeMaTUKaJIbIK OUTIM Oepy KOHTEKCTIHJIE FaHA €éMeC, COHBIMEH KaTap >Kar/ail/ibl Te3
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’KOHE HaKThl Oaranay »oHE HETi3ZeNIreH MIelM Kaobuiaay KaOuleTi KakeT OOJaThIH
KYHJIETIIKTI eMipe 1€ MaHbI3/Ibl OOJBIN TaObLIAbI.

JIyHUEXKY3UTIK AKOHOMHKANBIK (QOpyM KYprireH 3epTreyiHiH «Kymbic
opbiHAapAbiH Oonamarel 2023» ecebinae (11-cyper) xymbic OepymriepliH o3
MaMaHJIapbIHBIH OOWBIHAH Tajal eTeTIH KaOUIeTTepAiH €H Heri3rici peTiHIE,
JIOTUKAJBIK OMIayJblH Kypampaac Oediri Ooibil TaObUIAThIH AHATUTUKAJIBIK OMay
KabOuietiH atam oTTi [113].
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Cyper 11 - XKymbic opbiagapasig Oonamarsl 2023 auarpamMmmachl

JlorukanplK OiJiay MaTeMaTUKAJbIK YFBIMAAPbI TEPEHIPEK TYCIHYTE BbIKMA
ereni. 3.A.JlymatroBa men E.C.Jlanmmua [114, 115], E.A.XotuenkoBa [116]
3epTTeyJepiHe, JOTUKAJIbIK OWIaybl >KOFaphl JAeHreigeri OuliM  amyuibuiap
a0CTpaKkTUll MaTeMaTUKAJIbIK YFBIMAAP/bl HAKThl MbICalJapMeH OaillaHbICThIpa
anajbl, OyJ1 OJIap IbIH MOH/1 TYCIHY1H allTapiibIKTall TepeHIeTe /1l IeT KapacThipasl. O3
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Ke3€eTiH/JIe, 0JIapFa OKY MIHJIETTEPIH THUIM/II IIENIyre FaHa eMec, COHBIMEH KaTap aJifaH
OUTIMIEPIH KaHa XKoHE KYTIETEH JKaraannapaa KoiagaHyra MyMKIH]IIK Oepei.

CoHbIMEH KaTtap, JOTHUKAIBIK OiIayJlbl JaMbITy OUIIM alylibuiaplbl opTypdl
OMIPIIIK JKaFjgainapaa OuTIMIepiH THIMII KojijaHyra nadbiHgaiael. ['.baTeipOaeBa,
A.AcanoBa [117], T.H.Illamano, A.lLVYcomnsues, E.Il.AatumoBa [118] xoHe
M.I".Maxkapuenko [119] 3epTTeynepinie JOTUKaIbIK Oiiay CTYJIEHTTEPre TEOPHUSIBIK
OUTIMIEpIH MpaKTUKAaFra KeIIpyre KeMEKTECETiHIH, Oy oJiapJibl HAKThl JYHUEIIK
MacesieNnepl MenyAe cayaTThl )KOHE CEHIMIIPEK €TETIHIH aTall KepCeTe .

MatemaTuKaJIbIK TOHJEPAl OKBITYJa JIOTHKAJBIK OWJIayJblH MaHbI3AbLUIBIFbIH
HET13/1el OTBIPHIN, OKYIIbUIAPJA OChl JAFJIbIHBI THIMI JaMbITa alaThIH KaJpiap.ibl
nasipiay Macelieci epeKie e3eKTi O0JbIN OThIp. MaTeMaTnka MyFaaiMiepl MOH/I1 TEPEH
011N KaHa KOMMaii, COHBIMEH KaTap OKYIIbUIApbIHA )KETKI3€ aJlaThIH KOFaphl JaMbIFaH
JOTUKAJBIK OWlayFa ue Oonybl Kepek. MyHnal kaJapiaplibl Jaspiay JOTUKAIBIK
OMJIay/bl, OKBITY 9ICTEMECIH JAaMBITY JKOHE 3aMaHayu OuTiM Oepy TeXHOJIOTUsIIapbIH
KOJIJAaHYbIH KAaMTHUTBIH O11iM Oepy OardapiiaMachlHBIH OOJIYbl €peKIle MaHbI3Ibl
OO0JIBINT TAObLUIAIEI.

1.3 boaamak MaTeMaTHKa MYFAJIMIHIH KIciOM ic-opekeTiHaeri
JIOTHKAJIBIK OiJIay

binim Gepy opracblH OeliceHnl aKMmapaTTaHAbIPY MEH TEXHOJOTHUSIIaHIbIPY,
COHJAall-aKk MeKTemnTeri OuTiM Oepyll Yy3/iKci3 pedopmanay skarnaiibiHa OoJaliak
MaTreMaTuKa MYFallIMJIEpPIHIH KOciOM KbhI3METI TepeH NoHIIK OuliMal FaHa eMmec,
COHBIMEH KaTap JIOTHKAJBIK OWJiay KaOlIeTIH JaMBITY/AbIH *OFapbl JCHTEeHIH Tanan
ereni. Ocbl e3repicTep JKarlalblHIA MYFaTIMIEPAIH JIOTUKAIBIK MOJEHUETIH
KQJIBIIITACTBIPY JKOHE JaMBITy MOCEJECl €peKIle ©3€KTUIIKKE He OOJIbIN OTBIp.
Kazakcran PecmyOnukaceiHIa MEKTEIKE JIEHIHT1, OpTa, TEXHUKAIBIK >KOHE KOCIMTIK
o11im O6epyai gambITyabiH 2023-2029 xpuiaapra apHaiaFaH TYXKbIPbIMIaMachIH/Ia aTam
OTUITCHJIeW, CBIHU Ollaylbl, AQJIeNAeMeNepal 13/1ey KoHE aKmapaTThl Taljaay
JaFAbUIAphIH JAMBITY OUTIKTI NeJarortapisl AaspiayJiblH HETri3ri Kypamjaac Oediri
0oJbIn TaOBLIAABI, OYJT Ka31pTi 3aMaHfbl O171iM Oepy MIHJIETTEPIH HISHIIN KaHa KolMai,
OKYIIbLIAPbI 63 OCTIHINE OiylayFa JailbiHAayFa MyMKIHIIK Oepeni [2].

bonamak Maremaruka MyFalIMJIEpIHIH JIOTHMKQJbIK OWJIAyblH  JaMBITY
MIHJIETTEPIHIH CTPATETUsUIBIK MAHBI3IBUIBIFBI OipKaTap (akTOpJapMEH aHBIKTAIA/IbI,
OJIapJbIH 11IIHJE OuliM Oepy ToXipuOeciHEe WHHOBAIUSIIBIK MPOLECTEP/l EHIi3y
KKETTUIIIT MaHbI3NbI peil aTkapanabl. JlorukanslK oiyiay Kabuieti O0ap MyraiaiMm
MaTepUalIIbl aHBIK JKOHE IOMEKTI XKEeTKi3€e alajibl, 0acKanapAblH MIKIPiH HET13/1 ChIHAN
anaabl, (akTuiepre HEri3AENreH JoNeAep KypacThlpalbl, COHBIMEH KaTap
naibIMJIayJaFbl MYMKIH KaTelep/l Tangai ananael. Ocbuiaiiiia, JOTHKANIBIK Oiiay TeK
KOCiOM 1C-opeKeT Kypajibl FaHa €MeC, COHBIMEH KaTap MEKTEeN OKYLIbUIAPBIHBIH
OKBITBUTYbIHA OailIaHBICTBI TallChipMajapAbl OWJarbiail OPBIHIAYIbIH HET131HE
arHaJabl.

Kasipri MyrajliMHIH JIOTHKaNbIK OMJIaybl OKYILIBUIAPABIH CBIHM Tajjaay, e3
OETIHIIIE eceM MIbIFApy CUSKTHI HET13T1 OiiJiay JarAbLIAphIH JAMBITY YIIIIH KOKET €KeHIH
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atan kepceteai. COHBIMEH KaTap, JIOTHKAJbIK OWJlay KaOuleTi JaMbIFaH MyFalliMm
OKYIIbUIAPIbIH MIBIFAPMAIIBUIBIK OWJIaybIH KOJAI, ©31H/IIK IENIiMIepre HTepMerell,
OKYyIIbLIAPbI MalbIMIayFa utepmesie anaapl. On yIIiH CTaHJAPTTHI €Cel UIbIFapy
oJICTEpiH MEHrepy FaHa €eMec, jKaHa XKarjailmapra Oedimjeny, *aHalllbUl 9Jic-
TocUIIep Al YChIHA Oy, OKYIIBLIAPABIH OM-6PICIH TEPEHIPEK TAMBITY KaXeT.

Bonamak mateMartvka MyFadiMiHIH JIOTHKAJBIK OWJIAybIH KaJbIITACTHIPY TEK
MaTeMaTUKAJIBIK HET13[IepAl OKBITYIbl FaHA €MeC, COHBIMEH KaTap ©3 1C-9peKeTiH
Tanjan, adJenaen outy i, JonenaeyAeri KapaMa-KallibUIbIKTap ibl aHBIKTAYIbl dKOHE
03 OU-MiKipJIepiH Ty3eTy i KaMTu sl [120].

JlorukanelK OWjiay MyFaldiMHIH KOCIOM KY3BIPETTUIITHIH MaHbI3Abl Kypamjac
OeJIiri peTiHie Oijay MEH Coiyiey/ie IOTMKAaHbIH HET13I1 3aHJbUIBIKTAPhIH CaKTaYy bl
Tajamn eTeil, Oy MyFaliMre Kypjelli MaTeMaTUKAJIbIK YFBIMIAPAbI 19J1 )KOHE JTOUEKTI
TYCIHJIIpyT€, COHBIMEH KaTap aHAJIUTUKAJIBIK OMIAyJIbIH KOFAaphl JEHIeHiH caKTayfa
MYMKIH/JIIK O€pETiH OKBITY MPOIECIHIETI MAaHBI3 bl KaO1JIeT.

MaremaTuka MyFaliMiHIH KOCIOM NaWbIHIBIFbl asChIHAA JIOTHKAJBIK OWJIay bl
JaMBITYIBIH ~MaHBI3BUIBIFBI  OipHelle Herisri (¢akTopiaapia KepiHiC Talajbl:
OMICTEMENIK KY3BIPETTIUIIKTI JAaMBITY, MEJAroTrUKalblK MOCEJEeNepl Taljay >KOHE
mienty KaOineTi, FhUIBIMU-3€PTTEY KbI3METIHE MaWbIHIBIK, COHBIMEH KaTap KociOu
JTYHUETAaHBIM MEH OKBITYFa Ke3KapacThl KaiblTacTelpy (12-cyper). ATtanraH
(dakTopiyap nenaroruKaiblK TOKIpHUOEH1 OalbITHIN KaHa KOWMMaNbl, COHBIMEH KaTap
OUTIM anmyIIbUIapIbIH OKY Calachl MEH >KETICTIKTEpIHE TIKEJEH acep eTel.

MaremaTtika MyFatiMiH KociOu gasipiayaarbl JOTUKAJIBIK,
oiaynbIH (hakTopiapbl

l I I l

KOCiOU TyHUETaHBIM
MEH OKBITYFa
KO3KapacThl
KaJIBIITACTRIPY

QiCTEMEIIIK ME€IarOrUKAaJIBIK,

KY3BIPETTLTIKTI FBUIBIMA-3CPTTCY Macelnenepai Taaa
KbI3METIHE TalbIHIBIK nay
JAMBITY JKOHE IIenry Kabijeri

Cyper 12 - MaremaTuka MyFrajaiMiH KociOU aspiayaarbl JOTUKAIBIK Oy IbIH
dakTopnapsl

Bonamak MaremaTuka MyFaliMiHIH 9[ICTEMENIK KY3BIPETTUIIr TeK MOHA1 01Ty i
FaHa eMec, COHbIMEH KaTap OKY IPOLECIH AYPHIC )KOCHapiiay MEH JKy3€ere achlpy/ibl 1a
KamMTubl. JlorukanelK oinay OoJaillak MyFajliMre OKBITYABbIH HAaKThl JKOHE JOMEKTI
KYHEeClH KypyFa MYMKIHIIK Oepesl, MYHAA Op TaKbIPbI aJJAbIHFBI TaKbIPBINIECH
JIOTUKAJBIK OalIaHBICTHI JKOHE KeJecire Heri3 6onaasl [121, 122].

JlaMbIFaH JTOTHKAJBIK OMJIaybl 0ap MYFajiM TYCIHIKTI )KOHE JTOTUKAIBIK KYPbUIFaH
omicTepAl KojjaHa OTBIPBIN, Kyp/ell MaTeMaTUKAIBIK YFBIMIAPAbl TUIMAIL TYCIHAIpE
anaabl. MpIcalibl, «TYBIHABLIAPY» TaKBIPBIOBIH TYCIHIIPTeH Ke3lle MYFalliM
byHKIUsATAp, IIEKTEyJIep KOHE ©3repy  KbULIAMIBIFBI  CHUSKTBl  aJJIBIHFBI
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TaKbIPHINITAPMEH OalJlaHbIC apKbUIbl YFBIMAAP/bLI JAOMEKTI TypAe ama anansl [123],
[124]. Marepuanapsl YCHIHYJBIH JOTHMKAIBIK KYPBUIBIMBI OKYIIbUIAPFA AKIAPATTHI
KAKChl UTEPYTe >KOHE OPTYpJil MaTEeMAaTUKAJIbIK YFhIMIAP apachlHAarbl OailIaHBICTHI
Kepyre KOMEKTeCe/Il.

bonamak  MaremaTMka ~ MYFaliMiHIH  NEJarorukaiblK  KbI3METI  OuIIM
alylmIbUIapAblH  OKBITY MEH TopOueneyre OalilaHbBICTBI MOCeENeNepAl  YHeMl
KapacThIPBIN, OHTAMJIBI IIENIiM KaObulAam OTBIPYIbl Taman eteai. byyn mMacenenep
OKBITY 9JIICTEpIH TaHJayJaH OacTam ChIHBINTHI 0acKapyFa *oHE OKYIIbUIAPMEH KEKe
KYMBIC ICTeyTe JIeliH 00yl MYMKIH. JIOTMKaIbIK Oiay OoJamaK MyFaaimMre MyHaam
Macelnenepal Kyueni TypJie HIeNryre, oJapAbl opTypil >KarblHAaH Tajjayfa *KoHE €H
TUIMJ1 CTpaTerusIapibl TaHIAyFa MYMKIHIIK Oepel.

Mpbicanbl, MaTeMaTUKaAaH YATEpiMi TOMEH OUTIM alylibulapliblH Mpodiemara
Tanm OOJiFaH Ke3/le OoJaliaKk MaTeMaThKa MYFaliMi ceOenTep/l Tajijay >KOHE ic-
OPEKETTEP/IIH KOCHapbIH KYPY YIIIH JIOTUKAJBIK OMIay bl KOJIJJaHa ajajbl, COHbIMEH
KaTap, OKy MIpOILIECIHIH KaHAall acheKTuIepl Ty3eTyl KaKeT €TETIHIH (MaTepuaiabl
KallTanayra yakbIT JKETKUIIKCI3; TYCIHAIPY KaObulJay YIIIH ThIM KHBIH OOJIFaH
kKarjaiina) aHelKTaid ananel. JIorukanbiK oiiay OChl OakblIayiaplibl KYpbUIbIMIayFa
KOHE OKYy YJATepIMiH apTThIpyFa OarbITTajdfaH HAKThl KagamJap MEH OJICTep/l
KaMTHUTBIH KAJIBIIITACTHIPY JKOHE IAMBITY dKOCHAPBIH KYpPYFa KOMEKTECE/I1.

Jlorukanslk oiyiay MyFaimre O€Nrici3AiK MeH MEKTeYJl pecypcTap *KaraalbiHaa
menriM KaObuigayra KkeMekTeceal. Meicanbl, erep MyrainiMre Oenrun Oip >kargaiia
TUIM/1 00JIaTBIH O1pHEIIe OKBITY 9JIICTEMECIH TaHAay Ka)KeT 00J1ca, TOTUKAJBIK Tajliay
Op TOCUIAIH apTHIKIIBUIBIKTAPhl MEH KEMIIUTIKTepiH Oarajayra >KOHE HET13JelTeH
IenIiM Kaobligayra MYMKIHJIIK Oepei.

FrutbiMu-3eptTey KbI3MeTi OoJaliaKk MaTeMaTHKa MYFaliMiHIH KOC10U JaMybIHAA
MaHbBI3/Ibl POJ aTKapaabl. 3epTTEy KYPrizy, ACPEKTEpil Taljay >KOHE Heri3JieNreH
KOPBITBIH/IBI jKacay KaOlleTl JIOTUKAJIBIK ONJIay/AblH KOFaphbl JIEHTeWiH TaJjlam eTe/l.
FrutbiMu sxymMbICTapMeH allHANIBICATBIH MYFaliM OO KaMIapAbl TYXKbIpbIMIail OLTy1,
3epTTey OMICTEMECIH Xacall Oulyl, ajJbplHFaH MOIIMETTEpHl Tanjaid Ouryl >XKoHe
OoJKaMIap/Ibl JIOTMKAJIBIK MaibiMIay HET131H/e Tekcepe Ounyl kepek [125].

JlorukanslK OWjay FRUIBIMU >KapHsUTaHBIMAAP MEH 3€pTTEy HOTHUXKENEPIH ChIHU
TYPFBIJIAH TaJJay YIIiH Je KaxeT. bonamak MmaTeMarrka MyFaiiMi TYKbIPhIMAAPIbIH
JYPBICTBIFBI MEH JIOUEKTUIIrH Oaranaid Oulyl, ©3 OCETIHIIE KOPBITHIH/BI XKacad Oyl
AKOHE 3€pTTEYy HOTHXKEJIEPIH ©31HIH MEeJaroruKajlIblK THKIpUOEciHIe KojjaHa Ouryl
kepek [126]. byn 3epTreyaiH opTypili acmeKTuiepl apachblHIarbl OailJIaHBICTHI KOpe
OUTYJll KOHE JIOTHKAJBIK TYXKBIPBIMJAP HET131HJI€ KOPBITHIHABI XKacail OuTyal Tanan
eTel.

CoHbIMEH KaTap, JOTHUKalblK oOiylay Oojamak MaTreMaTuKa MyFaliMHIH
MeJaroTUKAJIBIK MOCeJeNep/il MeNryre Kyhenl Ke3KapachlH NaMbITyFa bIKMAJl €Tel.
JlorukansiK oinay OoJialllak MaMaHFa OKY MPOIECIH 9p AJIEMEHT 63 POJIiH aTKapaThiH
KOHE MYKHST TallJlay MEH Oarasiay/ibl KaXKeT €TETIH KypAel )Kyie peTiHIe Kopyre 30p
piknan eremai [127-129]. byn o3 keserinae memarordkaiblK MPOILECTepl TePEeHIpeK
TYCIHyT€ *oHEe OoJaliaKk MaTeMaTuKa MYFaIIMIHIH K9C10U KY3bIPETTUIITIH apTThIpyFa
Karman xacanasl [130].
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Bonamak maremaTtuka MyFaliMiHIH KOCIOM JYHUETAHBIMBIH KaJbIITACTBIPY
JIOTUKAJBIK OWJIayJblH JaMyblH AaHBIKTAWIbl KOHE J€ CTYJISHTTEpJIH OuLTiMI MeH
JaFAblIaphIlH FaHA €MEC, COHBIMEH Oipre JOTHKa MEH YTHIMIBUIBIKTBI KYPMETTEYTe
HETI3/IeJITeH OKY TMpolleciHe Oenrim Oip Ke3KapacThl KaJIbINITACTHIPYFa MYMKIHJIK
oepeni [131, 132]. MyHaii Oonamiak MaTeMaTHKa MyFalliMi OKyIIbLUIap/a JOTUKATBIK
oilylay JarAbUIapbiH, ©3 TYKBIPBIMAAPBIH JI9NIEACY >KOHE HETI3JeNreH MIenMIep
KaObLnay KaOlJIeTiH KanbinTacTeipa anafist [133].

Bonamak MaremaTuka MyraniMIEpiHiH JIOTUKAIIBIK OIaybIH 3€pTTEyTe apHaIFaH
ofeOueTTepAl Tanaay ojaplblH JOTHKAJbIK KaOUIETTEpiH AaMbITyFa TallalTapbl
aHbIKTayra MYMKiHAIK Oepai (13-cyper). byn Ttamantap Oonamak MyFaiim
MaTeMaTUKaHbl TUIM/I1 OKBITY YIIIIH JAMBITYbl KEPEK MaHbI3bl KAOLTETTEeP/I1 KAMTHIBI,
COHBIH 1IIIH/I€ aHATUTUKAJBIK OMJiay, CTAaHJAPTThl €MEC ecenTep/l Menry KaoiieTi,
ChIHM TYPFbIIaH oOilay KaOuieTi, NeAarorukaliblK JIOTUKA, pediekcus 3KoHe
MHTPOCIIEKIUSA KoHE /i€ O111M Oepy KbI3METIHJIET1 OeliMAery MEH UKEMILTIK.

HeI[aI‘OFI/IKaJ'IBIK JIOTUKAaHbI MCHI'CPY

CraHgapTThl eMec ecenTepal ey

beitimaeny xoHe MKEMIUTIK KaOUIETIH 1aMbITy

[TonapanbIk OWIaybl JAMBITY

Pednexcus kabisieTiH JaMbITy

JlorukansIK >KYMENTIKTI CaKTay

AJTOpUTM/IIK Oiiay KaOlIeTiH TaMbITy

L L ) S O 919

Cyper 13 - bonamak maTeMaTuka MyFaliMAEpiHIH JOTUKAIBIK OiiayblHa
KOMBUIATBIH TaJaITap

MaremaTuKaJbIK YFBIMIAPABI KYHel, JOTUKAIBIK TYCIHIPY apKbUIbl OoaliaK
MyFaliMJEpre OKy MPOIECIH KYpyFa MYMKIHIK O€peTiH MeAaroruKayiblK JOTUKAHbI
MEHrepy MaHbI3/Ibl TajanTapAbelH Oipi Oonbin TaObuianbl. JlorMKaHbIH OV Typl
MaTeMaTUKAIIbIK 3aHAbUIBIKTAP/IbIH ©31H TYCIHY 11 FaHA €MEC, COHBIMEH KaTap oJapiblH
MeJarOTUKAJIBIK TYCIHIIPMECIH — KYPAEI1 TAKbIPBINITAPIbI KOJLKETIMI1 KOHE TYCIHIKTI
Tuiae Tycinaipe Oumyai ne kamtuasl. E.H.IlepeBommkoBa [134] memarorukaibik
JOTHKA OKYILIbUIapJla palMOHANILl JKOHE JIOTMKANBIK KaJlaMmJapFa Heri3/IeNireH
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MaTtepuanabl  JoHEeKTI TYCIHYyJl JaMblTa OTBIpbIN, OuliM  Oepy MpoleciH
KYPBUIBIMJIAUTHIHBIH aTall KOpCeTeIi.

Keneci taman crangapTThl eMec ecenTepil Ienry OOJbIN TaObuUIaubl, Oy
MKEMJIUTIK MIeH MIbIFapMaIIbUIBIK OMJIay bl JaAMBITYFa BIKIAN eTel. CTaHgapTThl eMec
€cenTep/il LblFapa OUTy MyFalliMIe AQCTYPJl SJICTep/l KOJJIAHBIII KaHa KouMaw,
COHBIMEH KaTap MaTeMaTUKAJIBIK JIOTUKA MEH MEeJaroruKaibIK 1C-OpEKETTIH MaHbI3/IbI
Kypamjaac Oeiiri Ooibill TAaOBUIATBIH €CENTEpAl MIBIFAPYbIH IBIFApMAIIbUIBIK
KOJIIapbIH 131eyre keMmekreceni [135 — 137].

beitlimaeny MeH UKeMAUIIK KaOUIETIH JdaMbITy Oojlalmak MaTeMaTHKa
MyFajiMaepiHe KOMbUIATBIH MaHBI3bI Talam OOJIBINT TaObLIaAbl, OWTKEHI OYJI oJlapFa
OKBITYIaFbl JKaFainapra HeMece O11iM Oepy MPOIECIHIET] KaFaiapra 0alIaHbICTHI
OKBITY CTpaTErusJIapbiH KbUIIAM ©3repTyre MyMKIH/IIK Oepesi. MyraniM MaTepuan bl
TYCIHIIPpYAIH HeMece OacTamkbl ofic THIMCI3 OOJFaH Karjaija MOCceseHl MIeNyIiH
Oamamanbl Tocuinepin Taba Oinyi kepek [138, 139]. byn Oonamak maTemaTuka
MyFaliMjiepine e3repictepre OeiliMaenyiHe KOMEKTecin KaHa KOWMaiibl, COHBIMEH
KaTap OJIapJIbIH YHEMi e3repill OThIPaThIH OKY MPOILIECIHIE MaTEeMaTUKAJBIK >KOHE
MeJaroTUKaJIbIK MaceeNep Il ety KaOiaeTiH JaMbITabl.

Bonamak maremaTMka MyfrajgiMJiepiHE MaTeMaTHKa MEH OacKa FhUIBIMJIAp
apacblHJaFrbl OalIaHBICTBl KOPYTE )KOHE OKBITY KOHTEKCTTEPIH KEHEUTYre MYMKIH/IK
OepeTiH MMoHApaJbIK OMJIayAbl JaMbITY MaHbI3/IbI Tanan O00JbIn Ta0buIaabl. by oinay
MaTeMaTUKAJIbIK KOHLIETIUsIapAbl PU3HKa, S9KOHOMUKA HeMece MH(OPMATHUKA CUSIKTHI
OpPTYpJl MOHAEpre MHTErpalusaayra MYMKIHIIK Oepeil, MoHapalblK OallaHbIC
apKbUIbl  OKBITYZIBI TMpaKTUKAIBIK >koHe e3ekTi ereni. M.C.KaparaeBa men K.M.
bepkumOaeBa  «moHapadblK TYCIHIK CTYAGHTTEpPre MaTeMaTHUKaHbl  OpTYpIl
KOHTEKCTTEpJIe KOJIJIaHy KaOlJIeTTepiH [aMbITa OTBIPBIN, MaTeMaTUKAJIBIK OlTIM/I1
HaKTBI dJIeM KoJilaHOanapbeIHaa Kepyre MyMKIH/IIK Oepeni»,- aen ecenreitai [ 140].

Pedpnexcuss kabineriH pgampiTy Oojialllak MareMaTUKa MYFaliMJEPIHIH
JIOTUKAJBIK ONJIayblHA KOWBUIATHIH MaHBI3[bl Tajuam, OJ 63 1C-OpEKEeTIH Talljarl,
KOPBITBIH/IBI Kacail Olmy, KaTenaepal Ty3eTe OuTyll KaMTubl. by Kacuetr MyraiaiMre
©31H1H YCTa3/IbIK TOXKIPUOECIHE CHIHU TYPFBIJIAH KapayFa, 91C-TOCUIAEPIH KEeTUIAIPIM,
MaMaHABIFBIH YHEM1 JKEeTULAIpIN OThIpyFa MYMKIHAIK Oepexni. Pednekcusi ceiHu
TYPFBIJIAH J1a, aHAJIMTUKAJBIK OIay bl Ja JaMbITyFa bIKHaN eTe/l, Oy MyFalimaepre
OKYIIbLIAPMEH THIMIIPEK KaphIM-KAaThIHAC YKacayFa KoHE OJIap IbIH KaKETTUTIKTEpiHEe
OallnaHBICTBI OKY IpoIleciH Oelimaeyre kemekteceni [141].

JlorukanbIK >KYHENUIIKTI CaKTay camajibl OKBITYJbIH MaHbI3Abl TadaObl OOJIbII
TaObUTa/Ibl, OUTKEHI OJ1 OoJalllaK MYFaTiMIEpAiH TYCIHIKTEMEJIEp MEH IoJesep/al
aHBIK JKOHE JOHEeKTI Typle KypacThlpa alyblH KaMTamachl3 erell. byn Ourim
alylIbUIapIblH  OM-MIKIpJiep aFblHBIH OHAW Kajarajarn, MaTepualibl OipTiHaen
MeHrepyl yuiiH Kaxer [142]. JlorukanblK KypbUIBIM IIaTacylbl OoJabIpMayfa
KOMEKTEeCe/ll, MaTeMaTHKaJIbIK MPUHIIMOTEPAl TYCIHYAl KakcapTaJbl >KOHE OULIIM
aylIbUIapFa )KYHell OKbITY KaJaMAapblH alJadaHbll eCenTep il CEHIMIIPEK MICTIyTe
MYMKIHJIIK Oepe/.

ANTOpUTMIK OMJay KaOlJIeTIH JaMbITy OoJlalllaKk MaTeMaThKa MyFaliMIepiH
JMadbIHAAYABIH HET13T1 TalanTapbiHbIH O1pl OOJIBIT TaObLIA/Ibl, OUTKEH1 OJ1 ecenTep/il
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HIENIY1H HAaKThl )KOHE AQMEKTI KaJaMAapblH TYKbIpbIMAAayFa MyMKIHAIK Oepeni. by
KaOLIeT TeK MaTeMaTHUKaHbl OKBITY/J]a FaHa €MEC, OKY MPOLECIHIH a)KbIpaMac Oeiriue
alfHaJBII J)KaTKaH HU(PIBIK TEXHOJIOTHUIIAp MEH OarnapiaMaiayibl HHTErpauusayia
1a epekiie MaHbI3Ibl [143]. AnropuTMIiK oijay oliay/sl Kyileneyre bIKnal eTeil,
KYpJeil Macenenep/i THIM/II Ieyre KoMEeKTece /11 )koHe OaraapiiaManay 1arbuIapbliH
JaMBITa]bl, OYJI OKBITY/Ibl 3aMaHAYH KOHE MPAaKTUKAJIBIK eTeal [144].

B. W. UrommnuHiH «bonamak MareMarnka MyFaliMJIEpiH JIOTUKara YHUPETYy»
aTThI 3€PTTEY KYMBICBIH/IA, OojaliaK MaTeMaTUKa MyFaliMIepl KaXKeTTi JOTUKAIBIK
KY3BIPETTUNIKTEP/l KaJBIITACTBIPY MAaKCaTbIHJA, OIPIHILIIIEH, JIOTMKAHBIH FBUIbIM
pETIHAET1 HETi31epiH (SIFHU, MaTEMAaTUKAJIBIK JJOTUKAJIBIK KY3bIPETTUIIKTEP/1 KYPaThIH
JIOTUKAJBIK JAUBIHABIK) UTEPY1 KEPEK; EKIHIIIIeH, aTbIHFaH JOTUKAIBIK O1TIM/1 ©31H1H
OoJjamaK KociOM-NeJaroruKajiblK KbI3SMETIHAE KOJJaHYAbl YHUPEHYl Kepek (SFHH,
OMICTEMENIK  JIOTMKAJbIK  KY3bIpETTEpAl  HEMece  JIOTMKAJIBIK-TUAaKTUKAIIBIK
KY3BIPETTEP/Il KAJIBINTACTHIPATHIH JTOTUKAIBIK-AUIAKTUKAIBIK JaUbIHABIK) [145].

bonamak maremaTtuka MyFadiMIEpiHIH JIOTUKAJIBIK OWJIayblHA KOWBUIATHIH
TajanTapblH 3epaeneil kene koHe KOO-nma Oonamak MaTreMaTthka MyFaliMIepiH
nasipyiay JAMJAKTUKAachl MEH NPAKTUKACBIHAAFBl OChl MACEJiere KaThICThl OpTYpIi
Ke3KapacTap/ibl TaJIJay KeJeci OarbITTapibl OacTanKbl peTIH/IE aHBIKTayFa MYMKIHJIIK

oepai (14-cyper).

« “/lorukansblk, ~ owWnay”  31eKTUBTI
Jlorvkansik naHAepAl bbb-Ha naHIH BBB-Ha Kocy

Kocy « dopmanbApl norvkanbik 3aHaap MeH
MaTemaTuKanblK Asnengl Kongany

Jlorukansik agicTepre « NorviKanbiK agicTepal 6encensl KongaHy

TaxIpubere bafFbITTanFaH » Tanjay, CUHTe3jey, XIKTey  XXoHe
BonamaK‘ p om‘ry Aonenjeyre 6arbITTanFaH NpakTUKanblK

MaTeMaTukKa TancelpManap

MYyFaniMAepIHIH,
- JNNIOrNKajnblK

onnaybliH AaMbITy Norvkanbik oiinayab * UnopAbIK Kypasnaap MeH

barFaapnamanslk  Kamtamacbia  eTya
6aFbITTaphbl AaMbITY YLUIH 3aMaHayu Ee Ty
TeXHONOTUANAPAbLI KONAaHY

\G:/

=%

. r|po6nemanbug OKbITY >XeHe fbl/IbIMA
3epTTey aAICTePIH KoNAaHy

3epTTey XaHe
LUbIFapMaLLbUIbIK,
KabueTTepiH gambiTy

_/

Cypert 14 - bonamak MaTeMaTuKa MyFaliMAEpIHIH JJOTUKAJIBIK OMIAYbIH JaMBITY
OaFrbpITTapbl

bonamak MaremMatuka MyFagiMIEpiHIH JIOTHKAJIBIK OMJIAybIH JaMBITY
OaFbpITTaphbI:

1)  Jlorukanslk nonaepal «Maremarukay 0u1iM 6epy Oarnapiamaceina (bbb)
KOCY

bonamak Mmaremarrka MyFadiMAepl YIIIH 3JIEKTUBTI MoH peTiHae «JIorukambik
oilylay» MoHIH Kocy. bys OarbIT (opManbIbl JOTUKAIBIK 3aHABUIBIKTAPABI Kyiienl
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TYpZ€ 3epPTTEY/l KOHE OJIap/ibl MATEMATHUKAJBIK JoJeNiepae KOMAaHyIbl KaMTHUbL,
OYJ1 JIOTHKAJIBIK OWJIay bl JAMBITYFa HET13 00J1aIbl.

2) Jlorukansik 9jicTepre TaOKipudere OarbITTalIFaH OKBITY

MaremaTuKaHbl OKBITY MPOIIECIH/IE JIOTUKAIIBIK SIICTEP/I1 OCJICEH I KOJJaHyFa
Hazap aynapy. Tangayra, CHUHTE3Jleyre, KIKTEyre >KOHE JMQJieljieyre OarblITTajraH
MPaKTUKAJBIK TarlChIpMaliap OoJaliak MyFaidiMaepre TEOPUsUIbIK OLTIMII UTepin KaHa
KOWMaii, oJapApl HAKThl IE€JAArOTHKANIBIK JKAaFaaiiapaa KOJMAAHYAbl YUpPEHYTe
KOMEKTECE/I1.

3) JlorukanblKk oOslayabl AaMBITY VIIIH 3aMaHayd TEXHOJIOTHSIIAP/IbI
KOJIJIaHy

JlorukanbIK *OHE ChIHU OMJIayIbl JaMBITYyFa apHaliFaH HU(PIbIK Kypaigap MeH
OarmapiaMalblK KamMTaMachl3 €Tyl OenceHal eHrizy. bynm  OarbiT  Oosainak
MyFaliMIEpAiH JIOTMKa MEH MaTeMaTHKara JEeTeH KbI3bIFYIIBUIBIFBIH apTThIpyFa
BIKIIAJl ~ €TeTIH MAaTeMaTUKaJbIK  €CemTep/ll  IIelly  YIIIH  HWHTEPaKTUBTI
maTdopManapabl xKoHe OaraapiiaManap/ bl naigananyabl KaMTHIbI.

4)  3eptTTey *KoHE LIbIFAPMAIIbLUIBIK KAaOUIETTEPIH JaMBITY

binim 6epy nporecinae npodiaeMabiK OKbITY KoHE FhUIBIMU 3€PTTEY 9AICTEPIH
KOJJaHy, Oy Oosamiak MyFadiMIEpAiH ©31HAIK OWlay MKOHE CTaHAApTThl €MeC
MacelenepAl 1enry KaOuleTTepiH nambiTyra biKnan etedi [146, 147]. byn OarbiT
Bonamak mareMarnka MyfajgiMJiepiHEe KOCiOW NaWbIHIBIKTBIH MAaHBI3Ibl Kypamiac
OeJ1iri 00JBIN TaObUTATBIH OKYFa HIBIFAPMAIIBLIBIK KO3KAPACThl TaMbITyFa MYMKIHJIIK
oepei.

biznin OakpuiaylapbIMbI3 KOPCETKEHIEH, erep JOTMKalbIK oinay omicTepi
MaTeMaTUKAJIbIK  TOHAEPJl  OKbITYy  OapbhIiChIHAQ  apHailbl  OKBIThLIMACA,
JNarAbUIaHJbIpblIMaca, OHAA OUlIM  amylIbUIApAbIH ~ KOMIIUNTHAE  JTOTUKAJIBIK
JaFablIap JKETKUIIKTI Typae AambiMaibl. COHABIKTAH, KOFapbl OKY OPBIHAAPBIHIA
Oojamak MaTeMaThKa MYFAIIMAEPIHIH JIOTUKANBIK OWJIayblH JaMBITY KaTaH
OeNTUIEHreH >KyWene Kyprizinyi kepek. byn Oonamak MyramiMAEpAiH KaJIbl
JOTUKAJBIK JaFAbUIapbIlH KaJbINTACTHIPY/1a, OJaplblH TaHBIMJIBIK, OEJICEHJIUIIrH
apTThIpyJa MoHAPAIbIK CA0AKTACTHIKTHI KAMTaMacChI3 €TEe/Il.

Xorappl MekTenTeri  OKBITYWIBIHBIH ~ MIHJAETI OonamiaKk  MaTreMaTHhka
MyFanimjepine OUTIMHIH KaHAail na Oip >KUBIHTBIFBIH Xxabapiiay HeMece KaTaH
noneniep Kkepcery rana 0oamaysl kepek. Onapra HaKThl (hOpMasbabl MailbiMAay IbIH
KYHJIBUIBIFBIH KOPCETY >KOHE OLIIM anylibUIapAblH OUTIM aly JaFAblIapblH JTaMbITY
MaHbI3/Ibl, OUTKEH1 Oiay KabineTi — Oy narasl. OKBITYIIBI ©31HIH ca0ak MpoLeciHe
Oonamiak MaTeMaThka MYFalIMJAEpIHAE JOTHKAJBIK oOiiay KaOUIeTIHIH KaHaai
AIEMEHTTEPIH KAJIBINITACThIpa alaThIHBIH JKOHE KaHAall TOCUIIEPMEH KaJIbIIITacThipa
anaTelHBIH 01Tyl Kepek. COHbIMEH KaTap, OUTIKTI OKBITYIIBI TEK €CenTepal MIenryii
FaHa eMmec, COHBIMEH KaTap OoJamrak MyFamdiMaepAiH Oyl IenriMre Kajau
KEJICTIHAITIH TYCIHIIPYAl Tajam eTelll, OJ YChIHBUIFaH MIEHIMIEePIIH MaKCUMaabl
HETI13/IEMECIH TaJlall €Te€ OTBIPBIN, TYMHYCKA, CTAHAAPTTHI €eMeC MIeIIMAEePl 13aeyal
BIHTAJTAHABIPA/bl, Oy MApPTTHl TypAe Oosamiak MyFaliMAEpJiH IYphIC oOilnay
JaFAbIIAPBIH KaJbINTACTHIPYFa BIKIA €TEe/Il.
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Conbimen, JKOO-ga Gonaiiak MaTeMaTiKa MyFaliMAEPiH Jaspiayia MaHbI3 bl
MIHJIETI — CTYJIEHTTEPJIIH JIOTUKAJBIK OWJIayblH KaJbIITACTHIPY >KOHE JIaMbBITY
OoiibIHIIIa MaMaHAapAbl KOCIOM >KOHE AYHHETAHBIMIBIK Aasipiay Typajibl KeIIeHAl
MPOIIECTIH Kypamaac 0eiri peTiHae Kyhemnl TypAe MaKCaTThl )KYMBIC Kypri3y. bipak
0JI OyJI TarchIpMaHbl AYPHIC JOTUKAIBIK OMIIay OJICTEpIH OlIMEN >KOHE OKBITYIbIH
FBUIBIMH HET13IEITeH 9IICTEPIH KOJIITaHa ajIMai COTTI OphIHJAN aJMaiIbl.

KyObutbicTap apacbiHga cebenm - canjapiiblK OailiaHbicTap OpHATY >KOHE
OJIapJIbIH MOHIH TEPEHIPEK TYCIHY VIIIH CTyJIEHTTepre OypbIHHAH OENruli MaTepual
MEH OJIApJIbIH OMIPJIIK TOXKIPUOECIH TYCIHAIPYre KeHIHEH TapTa OTBIPHIIN, *KaHa OLIiM
Oepy kaxet [147, 6. 22-24 ].

OKBITYHIBIHBIH, ~ NPaKTUKAJIbIK  JKYMBICBIHAA ~ OoJialllak  MaTreMaTuKa
MyFaliMJIEpiHIH OH-epiciH OaphiHIIa OEJNICeHAIPETIH OAICTEMENIK Kypaiaapbl
KOJIJTaHYAbI )KY3€Te achlpy MaHbI3/bl OOJIBIN TaObLIAbI.

Korappiia aWTBUIFAaHAAPIBI  €CKEepe  OTHIPHIN, OoJjamaK MaTeMaTHKa
MyFalTIMJEPIHIH JIOTUKAIBIK JaFAbUIapblH KaHA JKarjaijapra Kellipy KaOuieTi
OMJIayIbl JaMBITYJIbIH HET13T1 KOPCETKIMTEPiHIH O1pl peTiHAEe KapacThIPhLUIYbl KEPEK
nen cenyre Heriz Oepemi. Ochbl opaiina, Oonamak MaTeMaThKa MyFaliMIEpiHIe
JIOTUKAJIBIK OMJIayAbl KAJBINTACTRIPY KOHE NAMBITY MPOIECIHAE alIbIMbI3/Ia TaFbl €Kl
MaHbI3Ibl MIHJET TYybIHAAAbl: OoJlalllaK MaTeMaTUKa MYFaIIMAEPIHIH HEeTi3rl
JOTUKAJBIK  3aHJBUIBIKTAD MEH JyphiC oillay  QopMaliapblH, JOTUKAJIBIK
KYPBUIBIMJIAP/IbI UTE€PYIHE KOJI )KETKI3Y JKOHE ajFaH OUTIMJIEPIH 1C KY31H/e KOJIaHyFa
YHUpeTy.

byn minperrepai menry yiniH Oonamak MaTeMaThKa MYFaIIMAEPIHIH KociOu
MIOHJIEPIH OKBITY OapBIChIHAA JIOTUKAJIBIK OjIay KaOlIeTiH AaMBITY IICTEPIH KOJIJIaHy
KapacTeIpbuLibl. JIOTHKaHBI 3epaeliey Ke31Hle TEOPUSIIbIK MaTepUaabl UTepyaiH 31
MakKcaT €MeC €eKEHIH eckepy KaxeT. Jlorukanblk oWnayabl AaMmbITy OOWBIHIIA
CEMUHApJIap MEH MPaKTUKAIbIK cabakrapja CTyACHTTEp Oilsiay MPOIECIH/IE HETi3r1
JIOTUKAJIBIK €peXKesiep/ll Urepin, JOTUKAIBIK 3aHAap/Ibl, SJIICTEp MEH omeparusaapabl
KOJIIaHyAbl YipeHyi kepek. COHIbIKTaH OyJ1 cabaKkTap/IbIH Ma3MyHBI Ooamiak Kociou
KbI3METIIEH ThIFbI3 OaillaHblcThl 00ybl Kepek. CTyAeHTTEp KoCIOM KbI3METTE
JIOTUKAJBIK OUTIMHIH Kal JKepJie JKOHE KaJlail KOJJaHbUIATHIHBIH KOpPCeTyl Kepek. by
OoJamak MaTeMaTuKa MyFaliMJepiHe JIOTUKAIIBIK Oiiay AaFAbUIapbiH OeICeHAl TYpAe
JAaMBITyFa FaHa €MEC, COHbIMEH KaTap OJap/iblH MHTEIJIEKTYaJ bl QJICYETIH JaMbITyFa
KkemekTece i (9-kecte).

Kecte 9 - Bonamak matematvka MyFadiMiHIH MEHIE€pYy Ka)eT >Kajlbl JOTUKAJIBIK
KOHE apHalbl JJOTUKAJIBIK OLTIKTUTIKTEP1

2Kanmel JIorukanslK gaFbuiap ApHaiibl JIOTUKAJBIK JaF1bu1ap

1 2

DopMaJtb/Ibl TOTUKATBIK OWIAy JACHIeH1

1. KopbitbiHael >kacait Oimy (uHAykTuBTi, | 1. KocinTik OKy moHAepiHiH MaTepHalibl HETi31HIe
JNETYKTUBTI, TPATyKTHUBTI). WHAYKTUBTi, JEAYKTHBTI JKOHE TPaIyKTUBTI
KOPBITBIHJIBIIAP jkacail Oiy.
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0 — KeCcTeHIH KaJIFachl

1

2

2. Xikrey, aHbIKTAY, Tepicke
HIBIFapy KaoineTi

3. dakrinepai cunarray, 6enriey KadineTi.

4. YoulblMM MHIYKIMS HeMece JAeAyKUHUs

onicTepiMeH TyciHaipe Oiy.

JIIETAEY,

5. benrimi 3aHIBUIBIKTapFa, TEOPHUSIIAPFa,
KOHIICTIIUSIIapFa cylieHe OTBIPHIII,
runoTe3ajapasl  JEAyKTUBTI  TypAe  ajiFa

TapTHII, OJapAbI onesei Oiy.

2. Bomamak MyframiMHIH (MaTeMaTuk) KociOu
JMAUBIHIBIFBl TIOHJCPIHIH MaTepHaibl OOWBIHIIA
OCBI OTIepanusIapbl OpbIHAaN OLTy.

3. I[lenparorukanslk KyObUTBICTap MEH pOLeCTEPIi
curmartaii  Oumy, OakpulaHAaTbiH  (aKTLIEPAl,
JKarmaimapael Oenriney KoHe OJapibsl YPhIC
capamnray.

4. OxwuranmapAsl TYCIHAIPY XoHE OOJpKay YIIiH
Oenri MeIarOruKajbIK (KYKBIKTBIK,
HSKOHOMHKAJIBIK) ~TEOpHsIap MEH  3aHJIap.sl
KoJIJ1aHa OuTy.

JlnanekTHKaIIbIK JIOTHKAIIBIK OiJiay JeHr el

1. OOBeKTHBTI
AHBIKTAM OLTy.

Kapama-KanbUIbIKTap bl

2. Ocbl  KaWIIBUIBIKTapAbl ~ KOPCETETiH
ecenTep/i KypacTeipa Oiry.
3. Kapama-kalIIbUIBIKTapFa  Heri3aeireH

TUIOTE3aJapbl  ajfa KO0 JKOHE OJapiabl
IaMbITy (aOCTpaKTUTIIEH HAKTbIFA KOTEpLIy
omiciMeH).

4. JlnaneKTHKaJbIK JIOTUKAHBIH 3aHAapbl MEH

1. [lenarorukayplk (MaTeMaTUKAJIBIK, JIOTHKAJIBIK)
KYOBUIBICTap IbIH MOHIHJIET1 Kapama-
KaWIIBUIBIKTapAbl AaHBIKTal O1Ty.

2. KapacTeIpbUlbIll OTBIPFaH KYOBUIBICTAP.IBIH
MOHIHJEIT  KapaMa-KalIIbUIBIKTBI ~ KOpPCETEeTiH
MarblHaJbl TEJaroruKajiblK  (MaTeMaTHUKAJIBIK,
JIOTHKAJIBIK) THUIIOTE3aJapAbl ajfa KoK IKOHE
JAMBITY KaO1JIeTi.

3. JluanekTuKajblK JOTMKAaHbIH 3aHJapbl MEH

KaTEerOpHsUIaphIH KOJJaHy apKbUIBI Kapama- | KaTeropusIapbiH KOJIJaHa OTBIPHITI,
KaWIIBUTBIKTAp/IbI TYCIHIIpE 01Ty MeIarOruKaJbIK (MaTeMaTUKAJIBIK, JIOTHKAJIBIK)
KyObUIBICTApABl  TYCiHAIpe OlTy KOHE OCHI

MPOIECTEPIIH 3aHABUIBIKTAPBIH aia Oiry.

JlorukansiK oiliayibl AaMBITY MbIHAJIapFa OallIaHBICThI JTAMU/IBIL:

1) cTyneHTTepIiH &ac epeKIleNiKTepiHe

2) OypbIHHAH Oap JOTHKAJBIK Oijay IeHTeiliHE;

3) Gounarrak KociOu KbI3METIHIH cUIIaTTaMallapbiHa.

CoHIbIKTaH, JKOFapFfbl OKy OpHBIHBIH  MaTremMaTuka OutiM  Oepy
OarmapiaManapblHbIH OKBITYIIBUIAPHI JIOTUKAJBIK OWJIayAbl ©3 TIOHIH OKBITY
OapbIChIHIA apHalbl QMIICTEPMEH NAMBITHIN, OKY MPOLECIH 3€pPTTEIETIH KYPCThIH
FBUIBIMU TIPE3CHTAIMSACHIHBIH JIOTUKAChIHA JKOHE JIOTHKA epexesIepiHe COUKeC Kypybl
Kepek (YFbIMIApAbl aHBIKTAayJa, TYXKBIPBIMIAPAbl KaJIbIITACTRIpYJa, MOHIEPIl
KIKTEY 1€ J)KoHE T.0.).

bonamak negaror-zepTreymiaepAis JOTUKAIbIK OWIaybIH AAMBITYIBIH THIM/I1
KOJIBIH (PU3MKa-MaTeMaTUKa FhUIBIMAAPBIHBIH KaHAUAATh, BUPCK MeMIIeKeTTiK
MeJarorTuKadblK HMHCTUTYTHIHBIH Jo1leHTI M.D.KapumoB yceinran [148]. OnbIig
MEJaroTUKAIbIK  TOKIPUOECT KOpPCETKEeHIEeW, OOBEKTIIepAl, MpoUecTep MEH
KYOBUIBICTApP/IbI aKNapaTThIK MOJEIbACY OMICIMEH OKY KOHE FhUIBIMU MIHJETTEPIl
Ky#enl TypAe KO >KOHE IICIly CTYJIEHTTEP/IIH JOTUKAIBIK KOPBITBHIHIBI epexeIepiH
UrepyiHe, MapTThl TYP/IC MIbIHANBI AJIFBIIIAPTTAPHI 0ap Ma3MYH/Ibl TEOPUSIIAPAbI )KOHE
OacTamkpl IIBIHAWBI TYXBIPBIMIAPE Oap aKCHUOMAaTH3aLMSUIAHFAH TEOPUSUIAPIbI
Urepyre >koHe JaMbITyFa bIKMaN €Te/l. AKMAapaTThIK MOJEIbACY KYpaMblHa KOITETeH
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JIOTUKAJBIK 9MicTep (CANBICTHIPY, Taljay, CUHTE3AeYy, aOCTpakiusiiay, *Kajambuiay),
JIOTUKAJIBIK OTNepalusaapAblH 0apiblK KUBIHTBIFBI (aHBIKTAYy, 06y, )KIKTEY, HIEKTEeY,
KaNMbliay), JIOTUKA 3aHJapblHbIH OapliiblK >KUBIHTBIFBI (COMKECTLIIK, Kapama-
KAWIIBUIBIK, aJIbIHBIN TacTajfaH YIIIHII, *ETKUIKTI HET13), JOTHUKAIBIK ONIayIblH
OapibIk (hopMmanapsl (YFbIM, NailbiMaay, TYKbIpeIMAay, Teopus) [148, 6. 101] kipexni.
M.®. KapuMOB MIBIHABIKTHI aKMAPaTThIK MOJEIbACY KE3CHIEPIH Keyeciiel YChIHFaH
(16-cyper).

MAcCeJIeH] KOIO;
7

YIIT1 KYPY;
7

a3ipIiey, alroOpUTM/IEY;
N

QIITOPUTMHIH OPBIHATYBI;
\Z

MOceJIeH] STy HOTHXKEICPIH Tallay )KoHE KOPBITHIHIBLIAPIbI TYKBIPBIMJIAY;

N2

€cen KaHaraTTaHaPJIBIKCHI3 IICHIITCH JKaFaaiaa aibIHFbI KE3CHIepPTe opary

Cyper 16 - LLIsIHABIKTH aKknapaTThIK MoenbAey kezenaepi (M.d.Kapumon
OOMBIHILIA)

M.®.KapuMOBTBIH JKYMBICBIH 3epieiei Keje, Oojamiak MaTeMaTHKa
MYFaIIMIHIH JOTUKAIBIK OWJIAybIH JaMbITyAa Oenrii akpUI-Od orepanusiapblHbIH
MaHbI3IBUIBIFBIH aTall OTEHIK:

- OMJIayIbIH, KEHJIIT1, SFHU 1CKe KaXKETTl epeKIeNiKTepaAl Oip yakpITTa )i0epimn
anmai, OYK1J MOCelIeHI TOJIBIFBIMEH KaMTy MYMKIHJIITT;

- OiNlayJplH,  iepOecTiri, Oy KaHa MIHAETTEp KOK JKOHE OJlapibl IIelry
KOJIJIapbIH Ta0y KaOlJIeTIHEeH TYpabl,

- OMJIayJIbIH MKEMIUTIT], SIFHU KarJailibl e3repTy Ke3iHJEe 63 OPEKeTTEepiH
©3repTy MYMKIH/IIT;

- aKbUT-OMIBIH JKbULAAMIBIFBI, OYJT dKaHa KaFIaiIbl TYCiHY, OMIIaHy KoHE TYPHIC
IenIiM KaobUIay KaxkeT OOJIFaH Karaaia Kaxer,

- ©31HIH JKOHE OackalapJblH OiapblH Oaranail OUTyJleH, aiFa KOWbLIFaH
epekesiep MEH TYKbIPIMIAPAbl MYKHUST )KOHE dKaH-KAKThl TEKCEPYAEH TYPaThIH aKbLJI-
OMBIH CHIHU MOHI.

JlorukanelK OoMjayabl MEHrepy OoJaliaKk MaremMaTuKa MYFaIIMAEpPIH opTypdi
KOCciOM JKarjainmapAbl THUIMJI IIENIyre KaXKeTTl KypalJapMeH KamMTaMachl3 €Te/ll.
byran MblHa MYMKIHJIIKTEP Kipei:

- MATEMATHUKAJIBIK YFBIMIAPABL T JKOHE aHBIK KOPCETYAl KaMTamachi3 €Ty,
TOyeJCi3 oiayra XKoHE aKbUI-OM TOpTIOIH apTThIpyFa OarbITTaldfaH JOTHKAJBIK
OMJIayIbIH HEr13r1 NPUHLIUOTEPIH KOIAaHY;
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- CTYJICHTTEPMEH »OHE OpPINTECTEPMEH KapbIM-KAaTblHACTA AWKBIHIBLIBIKTHI
KaMTaMachbl3 €T€ OTBIPBIN, JIOTUKAJIBIK HETI3JIEATeH JKOHE FBUIBIMU  HAaKThl
MaTeMaTUKAJIBIK TYCIHIKTEMENep/ii KYpy;

- KypZielli MaTeMaTUKAJIBIK TeopusiapiAbl, KOHUEMNIMUIap MEH MpolecTepi,
coHpall-aK Ka3ipri 6u1imM Oepy MacenenepiH KypbUTbIMIbI )KOHE TYCIHIKTI TYp/i€ TYCIHY
OHE TYCIHJIPY;

-ecenTepAl  LIemyre,  CTYACHTTEPHAIH  OH-MIKIpJIEpIHE  KOHE  KypC
MaTepuanapbiHa 63 Ke3KapacTapbIHAArbl JIOTUKAIBIK COMKECCI3AIKTEp/ll aHBIKTAy
KOHE IIeNy;

- MATEMATHUKAJIBIK JQJIeNAeMeNepAeri, FhUIBIMUA >KYMBICTAPJIAFbl KOHE OKY
OarapiaaMachlHbIH Ma3MYHBIHAAFbl COMKECCI3AIKTEP/l aHBIKTay, PECypCcTapibl ChIHU
Tanayabl Kakcapry;

- IyphIC €MeC MaTeMAaTHUKAaJBbIK AQJICNJIeP MEH KaTe TYCIHIKTEepAl Iomenml
TOJENIEPMEH THIMII TYP/I€ )KOKKa IIbIFapy;

- JIOTUKAJIBIK JKOHE THUIMJII MaTEMAaTHUKAJBIK €CeNTepre rurnoTe3aiapbl HeMece
Oanama menrmMaepal TYKbIpeIMAAy KoHe Oaranay;

- OIPIKTIPIIATEH KOHE JJOTUKAJBIK KYPhUIBIMIANIFAH ca0aK *KochapiiapblH, OKBITY
CTpaTerusiiapblH KoHe Oarajnay 9[ICTEPIiH d31pIey;

- OKy OarjapiiamMaliapbl MEH €CenTeP CUSIKTHI KOC10U KY>KaTTap bl JalblHIayaa
MaTeMaTUKAJIBIK JQJI/IIK TIE€H JIOTUKANBIK KYMENUTIKTI KAMTaMachl3 €Ty,

- OKBITY OJICTEpiHE, OKYy OarjapiiaMachlH TaHJayFa MKOHE CTYACHTTEpP.l
Oarasiayra KaTbICThI HET13/I€JITeH, JOTUKAIBIK MIEHIMIAEp Ka0buiiay;

- )KOCTapiiay MEH apanacynbl *KakcapTyFa MYMKIHIIK Oepe OTBIPBII, OKBITY
OMICTEPIHIH OHE CTYACHTTEPAIH OKY TPAaCKTOPUSIIAPBIHBIH JIOTUKAJIBIK CalllapblH
oomxay;

- OutiM Oepy Teopusiiapbl MEH 9JIICTEMENIEPIH KOJIJIay YIIIH JYPHIC AdIEIaepAl
KOJIJJaHa OTBIPBIM, OUTIM Oepy *KoHEe MaTeMaTHUKaJbIK Ke3KapacTapibl KOpray >KoHE
JOTUKAJBIK KYpaagapabl KOJIIaHy;

- OKBITY JKaFJlaiiflapblHa UKEMTIKIIEH, IIBIFAPMAIIBUIBIKIICH KOHE HIBIHABIKTHI
HaKThl MallbiMAay apKbUIbl KAKbIHIAy apKbUIbl KaTaH OWJay YITLIEpiH KEHy,
JTMHAMUKAJIBIK CBHIHBIN KarlabiHIa OeiliMaeny MoceleNepiH MIelyi KaMTaMmachl3
eTy.

CoHbIMEH, MaTEMATUKAJIBIK OL1iM OepyJie JIOTUKAJIBIK OWJIay/Ibl JaMBITY OacThl
OpbIH anafibl. bonaimak MmaTeMaTka MyFaliMIepi MHTEIUIEKTYabIK 1aMyIbIH HET131H
KaJIaylibl OOJFaHJbIKTaH, Oy JaFIbUlaplbl OKYUIBUIAPJLIH OOWBIHIA J1aMbITY
MPOIIECIH/IET] €H MaHbI3/Ibl CyObeKkTuiep Oosbin TaObuianbl. COHIBIKTAH OoJaliax
MyFaliMJepre apHairaH OutiM Oepy OaraapiaManapsl JIOTUKAIIBIK OWIay MEH KOFaphl
JIEHTeHI1 oiiay KaOUIeTiH XKaH-KaKThl aMbITyFa OarbITTalybl Kepek. by omapbiy
KOCIOM KY3BIPETTUIITIH apTTHIPhIN KaHa KOMMaMlbl, COHBIMEH KaTap THUIMJ1 >KYMBIC
icTeyre JailblH 0OJIybIH KAMTaMachl3 €Te/Il.
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Bipinmii 6eniM OoMBIHIIA TY>KBIPHIM

Hucceprauusiiply  OipiHil O6JIMiHAE JOTUKAIBIK OWIAYAbIH TEOPHUSIBIK
HETi3/Iepl, OHBIH MaTeMaTHKAJBIK OUTIM OepyAeri MaHbI3ABUIBIFBI KOHE OoJaliax
MaTteMaTuKa MYFaliMJIEpIH KociOu Jasipiaynarbl pejii KapacTblpbUiraH. JIorHKambiK
oilyiay TYJIFAHBIH JIaFbl, OUTIM, TAHBIMJIBIK KAOUIET )KOHE KOCIOM KY3bIPETTLUIIK CUSKTHI
KaCHeTTEepiHIH ©3apa OailIaHBICBIH KaMTaMachl3 €TeTIH Heri3ri KaOijgeT eKeHi
aHbIKTaNIbl. COHBIMEH KaTap, OHbIH aHAJIMTUKAJIBIK KO3KApaCThl KAJIBIITACTHIPYAAFbI,
ChIHM OMJIayJlbl JaMbITyJaFbl jKOHE KOCIOM Macesenepal menie OuTyAeri peiil ararl
OTIIl.

JlorukanelK OWJIay TYXKBIPHIMBIHBIH JIaMYbIHBIH TapuUXW TallJlaybl JOTHKA
KJIACCUKTEpIHIH eHOEKTepiHeH OacTtam Ka3ipri 3aMaHfbl Ke3KapacTapra JAeiiH
xKyprizunai. [lcuxonorrap MeH negarortapsiy DiKIpJIEpiH 3€PTTEY KOHE capaliay oKy
MPOIIECIHIH MaHBI3/Ibl SJIEMEHT] PETIHE JIOTHKA Typalibl UACSIapAbIH SBOJTIOUSICHIH
aHbIKTayFa MYMKIHJIIK Oepai. JKypri3uireH tajijiay Heri3iH/e JIOTUKAJBIK Oiiay JKoHE
JIOTUKAJIBIK OMIayIbl JAMBITY TYXbIPHIMbI aKbIHIAJI]TbI.

CoHBIMEH KaTap, JIOTUKAJIBIK OMJIayAbIH KYPBUIBIMIAPhI )KYHETIEH/I1: JIOTUKAJIBIK
OMJIayIbIH TICUXOJIOTHSIJIBIK acTeKkTuiepl (Kadbuiaay, ecTe cakray, enecTeTy, Qokyc),
JIOTUKAJBIK OMIAyJIbIH KOTHUTUBTIK JarabUiapbl (IPOMOPLUUOHANIL MalbiMaay,
oimaynel  0Oakpuiay, BIKTUMAIJBIK MabIMAay, KOPPEJSIUSIBIK MaibIMJay,
KOMOMHATOPJBIK MailbiMAay, KOHCEPBALMSUIIBIK MailbIM/1ay), TOTUKAIBIK ONepalnusiiap
(Tanmay (aHanu3), CUHTE3, MHAYKIUSA, ACAYKIHUS, AHAJIOTHS, >KAIMbLIAY, TaMbITy
KE3€HJIepl, TMarHOCTUKAa, aKMapaTThIK-MOTHUBALIUSIIBIK, OKBITY-AMBITY, PEPICKCUBTI
OakpUIay, MPAKTUKAJBIK TailaiaHy), TEeXHOJOTUSIIBIK HMHTErpanus (BU3yaau3aius,
MOHJZIEpl Tajday, MOJEIbILY, Mporpammainay, OWbIH TeXHoJorusiapsl). by
KYPBUIBIMJIAY TOCUIl YFBIMJAP/bI JKYHeNleyl KaMTaMachl3 €T€ OTBIPHIIN, JTOTUKAJIBIK
oillayJlbl JaMBITYAbIH 3aMaHayW TOCUIAEPIH THUIMAI KOJJaHyFa KoHE OUIIiM
aTyIIbUIapIbIH TAHBIMJIBIK KaOIeTTEPIH XKETULAIPYTre MYMKIHIIK Oepe/l.

Jlorukanelk  oiylayAbl  AaMBITYABIH  MaTeMaTUKAJIbIK  OuliM  Oepyne
MaHbBI3BIIBUIBIFBI  OPTYPJIl Karujanap HeriziHae aWKbIHAAJIbI: JIOTHKAJBIK OWay
MaTeMaTUKaJIbIK OumiM  Oepyle  KypAedl  Mocenelepal  IIemryre,  JI9Jemil
KOPBITBIHBLIAP KacayFa, OKYIIbUIAPbIH MOTUBALIUSICHIH JKOHE TANJAy JaFbUIapbliH
KeTuaipyre kemekteceni. [lemarorukanblk omeOHeTTEpAl 3epjeney Heri3iHie
JIOTUKAJBIK OWAyJblH ChIHU >KOHE IIbIFAPMAIlbUIBIK OMNJIay/bl, COHBIMEH Karap
METaTaHBIM/Ibl JAMBITYMEH ThIFbI3 OAMIAHBICTHI €KEHIITT aHBIKTAIIBI.

PISA-2022 xansikapaniblK 3epTTeyJsiepleri Ka3aKCTaHIBIK OKYLIbLIAPIbIH
MaTeMaTUKAIIBIK CayaTThUIBIK OOMBIHIIIA TOMEH HOTHXKENIEpl JIOTUKAJIBIK OMIIay IbIH
JIaMy JIEHTeUiHIH JKETKUIIKCI3AIriMeH OaiJlaHbICThl €KeH1 aHbIKTalIbl. Ochl opaiina,
3aMaHayu 3epTTeyJiepAl Taijaay JOTHKAJIbIK OMIayabl JaMbITYAbIH MaTEMaTUKAJIBIK
OutiM Oepylle MaHBIBBIABUIBIFBI  OPTYPJl Karujallap Heri3iHAe aWKbIHAAJIbI:
JIOTUKAJBIK OWJIay MaTeMaTUKaJIbIK OUTiM Oepyae KypAedl Macenenepial HIenyre,
JIONeNIl KOPBITBIHABLIAD >KacayFa, OKYIIbUIAPAbIH MOTHUBAIUSCHIH JKOHE Talijiay
JaFAbLIAPBIH KETULIIPYre KOMEKTECE/I.
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CoHbIMeH KaTap, OoJalliak MaTeMaTrUKa MYFalliMJIepiH JalibIHAayFa KOWbLIAThIH
TajlafTap: OHBIH 1MIIHAE NEeJaroruKaiblK JOTUKAHbBl MEHrepy, CTaHJIapTThl eMec
ecenTepal Iiemy, OelimMaeny MXoHE HKEMAUNK KaOUIeTIH JaMbITy, IOHApaIbIK
oiylayqibl JaMbITy, pediiekcus KaOUIeTIH JaMbITy, JOTHUKANBIK KYMETUIIKTI cakTay
AKOHE AJITOPUTMJIIK Oiyiay KaOlIeTiH AaMBITY TajanTapbl ailkblHanFaH. JIorukambiK
MOHJIEpAl OKy OarnapiamManapbiHa OIpiKTIpy, JIOTHKANBIK 9icTepre Taxipubere
OarbITTalIFaH OKBITY, JIOTUKAJIBIK OMJIay Ibl IaMbITY YIIIH 3aMaHayU TEXHOJIOTUSLIAP bl
KOJIJJaHy, 3€pTTEY >KOHE IIbIFapMalIbUIBIK KAaOUIETTEPIH JAMBITY CHSKTBl OKBITY
OarbITTaphbl YCHIHBUI/IBIL.

bonamak MaremaTuka MyfradiMiHIH MEHTepy KaxeT (opMaibAbl JOTHKAIBIK
JIEHreld MEH JUAJCKTUKAIBIK JIOTUKA JIeHrell OOMBIHIIA KAaJIbl JOTUKANBIK KOHE
apHalibl JIOTUKAJBIK OUTIKTIIIKTEP1 *oHe Aarnbuiapbl Oepinai. CoHBIMEH Katap,
Oonamak MaremMaTMKa MYFalIiMIHIH JIOTHMKAJbIK OWMJIAybIH JaMBITYJaFbl aKbLI-OM
oneparusIapbIHbIH MaHBI3bLUIBIFI OasTHIAJI b

ConbiMeH, OipiHmi OeniMae Oonamiak MaTeMaTHKa MyFalTiMIEpiHIH KociOu
KY3BIPETTUIIINHIH HEri3ri (QakTtopaapblHbIH Oipl peTiHIAE OJapAblH JOTHUKAIBIK
OMJIaybIH JKYHes JaMbITy KaXKEeTTUTIT1 Her13aene/11. bys narapuiap/ibl JaMbITy KEeIIeH 1
OutiM Oepy OarmapiiaMachl MEH OJICTEMENIK JaWbIHIBIKKA HET13/IeJITeH MaKCaTThl
KO3KapacThl KQXKET €TeTIHI aHBIKTAJIJIBI.
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2 BOJIAIIAK MATEMATHKA MYFAJIMJEPIHIH JTOIMKAJIBIK
OMJIAYBIH LU®PJIBIK BIJIIM BEPY TEXHOJIOTMSJIAPBI APKbBILJIBI
JTAMBITY IbIH 9JICTEMEJIK HETI3JEPI

2.1 bBogamak MaMaHIapAbIH KICIOM JarJbLIAPbIH JaAMbITYAa HHQPIIBIK
0ij1iM Oepy TeXHOJIOTUAJIAPBIHBIH PO.Ii

Hudpnbik OutiM Oepy TEXHOJOTHUSTIAPHl OKBITYIBIH O3BbIK OICTEpl MEH
KypajgapblHa KOJ JKETKI3yJl KaMTaMachl3 €T€ OTBIPHIMN, Oojamiak MaMmaHAapblH
KOCIOM HMarJpuIapbl MEH 3aMaHayd CYpPaHbICKa M€ KY3bIPETTEPiH KaJIbIITACThIpyIa
MaHbI3IbI pea aTkapaabl. Onap OUTIM alylIbUIaAPbIH JKEKE KAXETTUIIKTEPIH ecKepe
OTBIPHIMN, JepOec OKbITY MYMKIHAIKTEPIH KEHEUTIN KaHa KOMMal/bl, COHBIMEH KaTap
Oonamak KociOM KbI3METKE JaWbIHIBIKTHI €AQYyip >KakcapTaThlH MKeMal OuliM Oepy
opTachlH KypyFa bIKnai ereai. CoHbIMEH KaTap, U PIIbIK TEXHOJOTHUSIIAp aKIapaTThl
Tanaay, ©31H-031 TOpOUeIey MPOIECIH YUBIMAACTBIPY XKOHE KOC10U KbI3METTE 3aMaHayu
aKmaparThIK KydenepAl THIMII maijanaHy CHUSIKTBI HET13r1 HUQPIBIK Ky3bIpeTTepAl
JaMBITyFa ocep ereml. byn  Ky3bpeTTepaiH  MaHbBAbUIBIFBI  Kazakctan
PecnyOnukaceiabig JKoFapbl 0111M MEH FBUIBIMIBI AaMBITYIbIH 2023-2029 xbuinapra
apHanran  TYXbIpeiMaaMacbiga — «Ludpaslik  Ky3bIpeTTep  OapiiblKk  KociOu
CTaHJAPTTapABbIH MIHJAETTI AJIEMEHTI OoNaabl» JIed epekie aTar etuieni [149].

Hudpnbik O611iM Oepy TEXHOJOTHUSUIAPBIHBIH OoJialllak MaMaHJapIblH KociOu
JAFAblIAphIH  JIAaMBITYBIHAAFBl POJIIHE TOKTaJIMac OYpBIH, JKAIMbl TEXHOJIOTHUS
YFBIMBIHA TOKTAJIBIN KETEHIK.

C.1. HekpacoB men H.A. HekpacoBa e3nepiHiH «FBUIbIM JKOHE TEXHHKA
(br1ocoPUACH: TaKBIPHINITHIK CO3M1K» €HOETIHAE TEXHOJOTHsIFa Keeciiell aHbIKTama
oepeni: «TexHomorus» (€XeNri rpeK TUTIHEH TEYVY) — «OHep, me0epiK, OUTIKTUTIKY
AKOHE AOYOC — «CO3, OM, MarblHA, YFbIM») KaXXETTI HOTHXKEre KOJ JKETKI3y YIIiH
KOJIJTAaHBUTATBIH SAICTEP MEH Kypanaap biH *KUbIHTHIFGL [150]. JKanmnel mareiHaga Oy
FBUIBIMM OUTIMJI MPaKTUKAJIBIK MOCeJeNepll MEeNIyre KoJJaHy OOJbIN TaObLIabl
[151]. TexHONOTHUS KYMBIC 9MIICTEPIH, )KYMBIC PEKUMACPIH KOHE SPEKETTEPAIH PETIH
KaMTUIbl [152], SFHU «Kasail, KaHaa KOoJIMEH *oHe HEHIH KeMeriMeH Oip HopceHl
xacayra 00Japl» JIETEH CypaKTapra skayan Oepe/l.

B.I1. becnanpkoHbIH MmiKipiHIIE, «TEXHOJOTHS — TEXHUKAJBIK >XOHE ajJaMu
pecypcTap/ibl )K9HE OJIapJIbIH ©3apa JPEKETTECY1H €CKePe OThIPHII, OYKLI OKY MPOIIECIH
KYpYy, KOJIJaHy >KOHE aHBIKTayIblH >XyHemni opici, Oyn OutiMm Oepy Qopmaniapbix
OHTaMIaHABIPYAbl 63 MIHAETIHE aliHaNIbIpaabDy [153].

TexHOJIOTUsIHBI OKY MPOIIECIHE COTTI MHTErpamusiay YIIiH TEXHOJOTHUSUIBIK
MearoruKaIbiKk Ma3MyHHBIH O0111M KypbuibiMblH (TPACK) maitnananyra 6onanst (17-
cypetr). byin KypbulbIM TOOHAEPAI OKBITYHa, ocipece MaTEeMaTHKaHbl OKBITY
KOHTEKCTIH/I€ TEXHOJIOTUSHBI THIM/II TTallaJlaHy YIIIH KaKETT1 KeT1 HeT13T1 JOMEH/I1
KaMTHUTBIH MOJIEIb OOJIBIN TaObLIAbI.
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Pedagogical
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Contexts

Cypert 17 - TexHOJOTUAIBIK M€1arorMKaIblK Ma3MYHHBIH O1711M KYPBUIBIMbI
(TPACK) (https://tpack.org/).

18-cyperte kopcerurenaeit TPACK KypbUTbIMIBIK HIeHOEpIHE CYHEHE OTHIPHIIL,
CTEXHOJOTHUSIBIK ~ OUTIM»,  «IEHArOTHKANIBIK  OLIIM», «Ma3MYHABIK  OLIIMY,
«TEXHOJIOTUSIIBIK JKOHE TeIaroruKajblK OLTIM», «TEXHOJOTHSIBIK KOHE Ma3MYHIBIK
OLTIM», «IEJaroTUKAIBIK JKOHE Ma3MYHJIBIK OUTIM» jKoHe OapiblK YII Kypamjac
OOJIKTIH HWHTETPALMSACHIH KAMTHTBIH — «TEXHOJIOTHSJIBIK, MEAArOTHKAJIBIK >KOHE
Ma3MYHBIK O1711M» JKE€T1 HET13T1 IOMEH/l1 aHbIKTayFa Oonansl [ 154].

TeXHOIOTUSITBIK
Oimim
(Technological
Knowledge, TK)
TeXHOIOTUSITBIK
MEeaTOTHKAIIBIK
2KOHG l\é.a3-M¥Hm’IK Tlemarorukansik
imim . f
8 6imim (Pedagogical
(Technological
Pedagogical Content Krowledge, PK)
Knowledge,
TPACK)

TPACK
o TOMCHIACPL e

(Pedagogical (Content
Content Knowledge, Knowledge, CK)
PCK)

TexXHOTOTHANBIK
JKOHE TeXHOIOTHSIIBIK
TIeIarOTHKAJIBIK, JKOHE IOHIIK OiTiM
6inim (Technological
(Technological Content Knowledge,
Pedagogical TCK)

Knowledge, TPK)

Cyper 18 - TPACK KypbIIBIMBIHBIH HET13I1 KET1 JOMEHAEP1
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TPACK KypbUIBIMBIHBIH JJOMEHJIEPl MaTeMaTUKAHbl OKbITYJa TEXHOJOTUSUIBIK,
Te1arOruKajIbIK )KOHE MOHIK OUTIMHIH HHTETPAIUSACHIH KAMTaMachl3 €T€TIH MaHbBI3IbI
OarbITTap OOJBIN TaOBLIAJALI. Op JOMEH/1 >KOHE OHBIH MaTeMaTHUKAaHbI OKBITYJIAFbI
MaHbI3ABUIBIFBIH KapacThIPAUbIK;

Texnonorusineik Outim  (TK — Technological Knowledge) — 3amanaywm
TEXHOJIOTHUSIIAp, OJIApAbIH (YHKIIMOHANJIBIK MYMKIHIIKTEpPl *OHE OKY IMPOIIECIH]IE
KOJIJaHy oJICTepl Typalibl OuTIM, oJ OardapiiamanblK >KacaKTamMaHbl, ITUQPIIBIK
Kypasgap/bl )KoHe OKY I1aTGopMaiapblH MEHTepy i KaMTUJIbI. TeXHOIOTHUSIIBIK O1TiM
MaTeMaTUKaHbl  OKBITyJla  MaTeMaTUKAJIbIK  TpEHaxepiap,  TI'€OMETPUSIBIK
KOHCTPYKTOpJIaphl >KOHE KOMIIBIOTEPIIK airedpa Kyienepi CUSKTbl MHTEPAKTUBTI
OarmapiamManapsl naganianyra MyMKiHIIK Oepeni. by aGcTpakTisii MaTeMaTUKAIBIK
TYCIHIKTEp1 KOPHEKI koHe OUTIM alyliblIapFa OHall TYCIHYre KOMEKTECE/Il.

[Tenarorukaneix Ou1iM (PK — Pedagogical Knowledge) — okbITy amictepi MeH
CTpaTerusiapblH, ayAUTOPUSIHBI OacKapynbl, cabakThl KocHapiiayJbl >KoHE OUIIM
anymbuiapabl  Oaramaynel  Outy  Oonbim  TaObumagel. [lemarorumkanblk — OLTiM
MaTeMaTUKAJIBIK YFBIMAAP/IbI KaKChl MEHIE€PETIH OPTaHbl KYPY/Ibl KAMTH]IbI, MBICAJIBI,
MaTeMaTUKaHbl TEPEHIPEK TYCIHYTe KOMEKTECETIH MpOoOJieMalIbIK OKBITY HEMece
#00ara HET13/IeJITeH TarChlpMallap CUSKTBI OKBITY 9JIICTEpPIH TaHAAY Kipel.

[Tonnix 6imim (CK — Content Knowledge) nerenimiz — 6enriii 6ip moH1, TEPEH
OLTy JKOHE OHBIH TYXBIPBIMJIAPBIH, TEOPUSIAPBIH KOHE MPUHIIUOTEPIH TYCIHY OOJBIMN
TalObUTaAbl. MaTeMaTUKaIbIK Ma3MYH/IBIK O1711M, HE 00IMaca MOHAIK O111M OKBITYIIbIFa
MaTepuanbl HAKThl JKOHE aHbIK TYCIHAIpyre, THIMIl TamcblpManap 93iplieyre,
COHBIMEH KaTap, KYpJeil TaKbIphIITapbl OUTIM allylIblIapFa TaJKbLUIayFa MYMKIHJIIK
oepei.

[Tenarorukansik xoHe TexHonorusiblk 0utiM (TPK — Technological Pedagogical
Knowledge) — mnemarorukaiblk MakcaTTapfa >KETy YIIIH TEXHOJIOTHUSHBI Kaiai
KoJijaHyFa OonaThIHBIH OuTyai KamTuasl. TPK OiniM amymibuiapablH MOTHUBAIUSACHI
MeH OENCEeHIIUIINH apTThIPy YUIIH HUQPILIK KypanaapAbsl OeliMaeyre MYMKIHJIK
Oepeni, MbICaJibl, MaTeMaTUKAJIbIK VYFBIMIAPAbl TYCIHY JIGHT€WIH JaMbITaThIH

TUHAMHKAIBIK cabakTap/ibl KepCeTeTiH WHTEPAKTUBTI TaKTallap MEH OKY
KoJ1aHOanapblH NaijanaHy.
[Tonnix xone TexHonorusblk Outim  (TCK — Technological Content

Knowledge) — Oenrini Oip moHAI OKBITYIBI KAKcapTy YIIIH TEXHOJIOTHSHBI Kajal
KOJJaHyfa OoaTblHbIH Oy, MbIcasbl, OUIIM alylIbUlapFa MaTeMaTHUKaJIbIK
YFBIMJIAPJIBI JKAKChIPAK TYCIHYT€ »OHE BHM3yalHu3alusiayFa MYMKIHIIK OepeTiH,
KYpIenl ecenrteyiepai, rpadukTepi xoHe Mojenabaeynepal kepceretin GeoGebra,
Wolfram  Alpha #emece MATLAB  cuskTel apHaiibl  MaTeMaTHUKaJIbIK
OarapiamManap/bl Maiganana anajsbl.

[Tonnmik »xone mnemarorukaislk Oumim  (PCK -  Pedagogical Content
Knowledge) — Oenrum Oip moHAI OKBITYIBIH €H THUIMJII TOCUIAEPIH, OHBIH I1LIHAE
KYpAenl YFBIMIApAbl TYCIHIIPY TOCUIAEPiH koHe Oaramay omictepin Oury. PCK
OKBITYIIBIJIAPFA KYpJeNll MaTEeMaTHKaJbIK TeopeMalapibl, (QopMmyanapAbl >KOHE
ecenTepll OHall TYCIHAIpYre MYMKIHJIK OEpeTiH 9MicTep/ll TaHaayFa KeMEKTecel.
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CoHbIMEH KaTap OUTIM alylIbUIap/IbIH KU1 K€3JECETIH KaTeliepl MEH KUBIHIBIKTapbIiH
aHBIKTAyFa KOHE OJIAPJIbI IIEIIY KOJIIaPbIH JaMbITYFa KOMEKTECE/I1.

Bbapnbik ym komnonenttig unrerpanusicsl (TPACK — Technological Pedagogical
Content Knowledge) — HaKThl MOH Ma3MyHBIH MEHIE€pPY/ll KaKcapTy YILIIH OKbITyAa
TEXHOJIOTHSIHBl Kalail naijalaHy KepeKTIrl Typaibl >KaH-KaKTbl OUTIM OOJIbIN
TaObuTabl. byl JIOMEH MareMaTHKaHbl OKBITY TEXHOJOTHSCHIH OapbIHIIA THIM/II
naiilananybl KaMTaMachl3 €Ty YIIiH OapblK KOMIIOHEHTTEP/I1 O1piKTIpEeIi, MbICAIIHI,
CTYACHTTEPIH MaTePHUaIbI-TEXHOJIOTUSIIBIK TaIFAMBIHBIH KYPJEIUIITIH €CKEepeTiH
MHTEPAKTUBTI KypCTapJbl KYPY OKBITYIbl >KEKEIEHJIPYTe >XOHE OHBIH THIMIUIITIH
apTThIpyFa MYMKIHIK Oepei.

Byt skeTi JOMEH TeXHOIOTUSIHBI KOJIJJaHA OTBIPHIM, OKBITY IIH KEIIEH/ 1 TOCLITIHIH
MaHbBABUIBIFBIH KepceTeni. TPACK okpITylIbUIapFa IOH MEH MeAarorukaHbl Oiny
FaHa eMec, COHBIMEH KaTap MaTeMaTHKAJIBIK OLTIM/I1 TUIM1 MEHI€PTY, OKBITY CallaChIH
apTTHIPY JKOHE TAOBICTHI IJAMBITY YIIIH OKY MPOLIECIHE TEXHOJIOTHUSHBI Kajlail TUIMI
MHTETpalusiay KepeKTITiH TYCIHY MaHbI3/Ibl EKEHIH KOPCETE/I1.

Ocbiran opait, mudpasik 611iM 0epy Texnonorusuiapsl (LIbT) oKy MEH OKBITYIbIH
JOCTYPJIL SJICTEpiH OEJICEH/I TYpJ/le ©3repTeTiH 3amMaHayu OuTiM OepyJeri JKeTeKIl
OarbITTapbIH O1p1 O0IBIN TaObUIAABI Aen ecenTeiMil. XKahanabik Tpancpopmarusiiap
MEH Kammail nudpraaHablpyblH KYIICIOl KaFgalblHAa MYHAAN TEXHOJOTHSIIAp.Ibl
naiiianany Ou1iM Oepy callachlHJIaFbl MaMaHJIapAbl Jaspiay/iblH aXblpamac OeiriHe
avHanyzaa.

Kazakcran PecnyOnuKkachblHBIH KOFapbl OUTIM MEH FBUIBIMJIBL TaMbITYbIH 2023-
2029 xplngapra apHaJraH TYKbIPIMIAMAChIHA COUKEC:

- XanbIKapaiblK Toxipubere mony Oemiminae «Korapel OuTiM OepyJiiH HETI3Ti
TPEHATEPI - ..., HUPPIAHIBIPY, ... OOJBIN TAOBLIAIBIY;

- ’KOFaphl OLTIM Oepy UHPPaKYPHUIBIMBI MEH HUMPIIBIK apXUTEKTyPaHbl JAMBITY
Oemnimine colikec «l{udpabIk TeXHOTOTUSIIAp Ka3ipri 3aMaHHBIH aKbIpaMac OeJiriHe
alfHaJbl JKOHE >KOFaphl OUTiM Oepy/il TaOBICTBI ICKE achlpyaa QJIeyeTi 30p», - Jel
KapacThIPbLUIFaH;

- maiteiM  Oemiminze <«OKorapel OuniM Oepy >KyHeciHAeri 3amMaHayd ChIH-
KaTepJiep/il eCKepe OThIPHIN, HUGPIBIK TEXHOJIOTHUSTIAP JIEMEHTTEpl Oap OuliM Oepy
MPOIIECIHIH JKaHa 3aMaHayH MeAaroruKaliblK U3aiHbD»y PETIHIE aTan KopceTe/Il.

Hudpneik OitiMm Oepy opracel — Oyi OuliM Oepy MpOIECIH aKmapaTThbIK
TEXHOJIOTUSIMEH KaMTaMachl3 €TYMEH FaHa IIEKTEJIMENTIH, O11iM Oepy MeKeMeepiHiH
KyileciH, Oackapy TETIKTEpiH, OKYy MaTepHaIJIapbIHbIH JEPEKTep KOPBIH >KOHE
KOMIIBIOTEPJIIK ~ OaFmapiaManapibl, JKEpPriuTiKTI JKOHE FallaMJbIK aKMmapaTThIK
KeETUIepil, SPTYPJIl KiTalxXaHalapbl, TEXHUKAIBIK KYpaaaapabl XKoHE olapbl OKY ic-
OpeKeTiHAe TMailijlalaHyFa apHajaraH OarjapiiaMaliblK, OICTEMEIIK HYCKayJIap/ bl
O1pIKTIpETiH Kypaei YFeiM [155].

T.T. Kocmocku 1udpasik OuliM Oepy TEXHOJOTHUSIIAphl JEl «pTypii
KOHTEKCTTEpJIE OKBITYJbI KOJIJay >KOHE KaKcapTy YIIIH KOMIBIOTEPIIK, MOOUIBIL
KOHE MHTEPHET peCcypcTapblH mMaijanaHaThiH Kypajajgap MEH 9icTeMenep
KUBIHTBIFB» €KEHIH TYXKBIPBIMAi OTBIPHIN, OJIAPJBIH OKY TXKipUOECiH apOip OLTIM
aTYIIBIHBIH KOKETTUIIKTEepiHe OeliMAey IeT1 pellid aTan kepcereai [156].
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K.Jbxapauna xone CJlectep uudpaslk OuliM  Oepy TEXHOJOTHUSIAPBIH
«MYFalliMIEp MEH CTYIEHTTEp apachblHIarbl e3apa OpEKeTTeCy/l >KaKcapry,
AKEKEJICHIPUITeH OKBITY OJIJIapbIH KYPY JKOHE CHIHU OMJIayJlbl apTThIPY YILIIH OKY
nporecine  MUAPABIK  KypalgapAbl  UHTErpalusiayra MYMKIHIIK — OepeTiH
MHTEPAKTUBTI KypaJilap» peTiHAe aHbIKTaubI [157].

3. Mazyp 3eprreyiepinie «uuQppiablK 0111M Oepy TEXHOIOTUSIIAPHI CTYJAEHTTEPre
KbLIJIaM Kepl OallaHbIC allyFa, UHTEPAKTUBTI TECTTEP OTKIZyTe *KOHE OIPJIIECKEH OKY
MPOIIECIHE KAThICyFa MYMKIHAIK O€peTiH Kypajijaap, OJ MaTepHaliibl TEPEHIPEK
TYCIHyTe BIKIAN €Tedi», - JAen HUMPAbIK OLIiM Oepy TEXHOIOTUSIIAPBIHBIH POJiH
alikpiHaaraH [158].

Hudpnsik OiniM  Oepy TeXHOJIOTHsUIapbl Oojamiak MaMaHAaplbl Jaspiay
MPOIIECIHIE KYPAETl YFBIMAAPBI KAKChl TYCIHYTe KoHE OpTYPJl KypAENUTIKTErl
ecenTepll THUIMAI IIeNIyre MYMKIHJIK O€peTiH WHTEPAKTUBTI OKBITY OJIICTEpPiH
ycbiHa b1, O Ooaiiak MyraaiMepre 3aMmaHayu OuTiM Oepy OpTachbIHbIH TallallTapbliHA
OeiliMIieNny VIIIH Ka)XXETTi1 JaFabuiapibl Oepe OTBIPHIN, OKBITYABIH HKEMJ1 >KOHE
JapajaHFaH TOCUIIHE JKaFaai »Kacailpl e CaHalMBbI3.

[Ipesuaent Kaceim-Komapt Tokae 2023 xbuibl 8 MaycbiMaa eTkeH lllerenmik
MHBECTOpJIap KeHEeCiHIH oTbipbichiHaa «lludpasik yaepicrepai Oackapy YIIiH
nUQPIBIK cayaTThUIBIKKA KOHE OlmiMre 6aca MoH OepyiMi3 KaXKeT €KEHIH TYCIHyre
THICII3Y», - Aen atanm oTkeH. COHBIMEH KaTap, MPE3UACHTTIH NMaWbIMBIHINA, TYIKI
MakcaT — HUPIBIK 6ciMre OaraapiaHFaH KpeaTUBTI KOFaM KaJdbIITacThIpy. [159]

byn typreina nudpislk 611iM Oepy TEXHOJIOTHsIAphl OOoNalIaK MyFalIMAEpPIiH
UU(PIBIK CayaTThUIBIFBIH apTTHIPY/IbIH FaHa €MeC, COHBIMEH Karap Te3 ©3repeTiH
TEXHOJOTUSIIBIK JTaHma(T >karJalbIHaa OJIApIbIH KOCiOM MaFbUIapblH JaMbITYIbIH
MaHBbI31bl KYpAJIbIHA aliHAIIY1A.

bonamak MaremaTuka MyFajdiMJIEpiHIH KOCIOM MaFbUIApbIH JIAMBITY IAFbI
nU@pIbIK OLTIM Oepy TEXHOJIOTHSJIAPBIHBIH POJIIH TEePeHIpeKk TyciHy yuriH 6013 I
HpaiiBepc [160] «MaremaTukanslk OutiM OepyAeri HUQPIbIK TEXHOJOTHS: OJ HEre
KYMBIC  ICTeHAl (Hemece IKYMBIC ICTEeMEH[1)»  MaKalachlHJa KOepPCETKEeH
«MareMaTukanbslK OUTiM Oepyaeri TeXHOJIOTUSHBIH AUAAKTUKAIBIK (QYyHKIHUSIIAPh»
MOJIeNiHIH OefiMIenTeH HYCKAChlHA CYHEeHIK. byl Moaenb CTy A€ HTTEPA1H JOTUKAJIBIK
OMJIaybIH TaMBITYFa TIKeJIeW BIKMAJ €TETIH HUMPIBIK TEXHOJOTUSIAPAbIH YIII HET13T1
TUIAKTUKAIBIK QYHKIUSICHIH aHBIKTAU B! (19-cyper).
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Cyper 19 - MaremaTtukanbIk OuTiM OepyAeri TEXHOJOTUSHBIH AUIAKTUKATBIK
dbyukusinaps (I1.Jpatisepc)

MaremaTukaibIK 011iM Oepy/ieri TEXHOJIOTUSHBIH IUIAKTUKAIBIK QYHKIUSIAPEI
OlIpiHIIICI — MaTeMaTUKaHbl OpPBIHJAY Kypaibl (MaTeMaThuKameH aiHainbicy). On
CTYACHTTEPre aHAIUTUKAJIBIK KOHE JTOTUKABIK OMJIayFa KeOlpeK yaKbIT Oepy apKbLIbI
KYHJIEJIIKTI €CenTeyiep/il aBTOMaTTaHibIpyFa kemekTeceal. Ludpasik Kypangap 6i1im
alylibUIapra JJOTUKAIBIK Ti30€KTEpl KypyFa KoHE AdJenjeMenepal KYpbulbiMIayra
MYMKIH/JIIK O€pe OTBIPHII, TalChIpMaap bl TEPEHIPEK Taiaay KaOlleTTepiH JaMbITyFa
BIKITAJ €TEe/I.

Exinnni dyHKIMS — qaFapuiapbl JaMbITyFa apHAIIFaH OKY OpTachl (IPAKTUKATBIK
JaFablIap) — TYPaKThl TOXKIpUOE apKbUIbl JIOTHKAJIBIK OWIay JaFAblIapblH JaMBITYFa
OarbiTTanradH. [{udpneik mmargopmanap apkbUibl KOJ JKETIMII HMHTEPAKTUBTI
TarchelpMalap MEH >KaTThIFyJIap KaJaMIapbl JOHEKTI Typlie OpbIHAAYIbl, NEPEKTEP/Il
TaJayabl )KOHE JIOTUKANBIK KOPBITBIHABLIAPAbI KYPY/Ibl KAKET €TETIH MAaTEMATUKAIIBIK
€CeNTep/iH KONTEereH HYCKAIApblH YChIHABL. byl mporecc CTyAeHTTEpAIH 9pTypil
KOHTEKCTTepJie a0CTPAKTIIl YFBIMIAP/Abl JIOTUKAIBIK TYPFBIJIAH OiJiay JKOHE KOJIJIaHy
KaOUIETIH HBIFaUTabl.

YuriHmn skoHe eH Kypaedai QYHKIUS — TYXKbIPbIMJIaMaJIbIK TYCIHIKTIH JaMybIHa
BIKIAJI €TETIH OKYy OpTachl (TYXbIpbIMIaMalapAbl o3ipjiey) — MaTEeMaTHUKAJIBIK
YFBIMAPJIBI TE€PEH TYCIHyre bIKHan ereal. MyHnaa nudpiablK TEXHOJIOTHUsIIAp
MaTeMaTUKAJIBIK MPOLECTeP/ll BU3yalu3alusiiay MEH MOJEIbJCyAe MaHBI3Ibl Poll
aTkapanbl. byn cryaeHTTepre opTypil MaTeMaTHUKalbIK OOBEKTUIEp MEH uiesyap
apacelHJAaFbl KAaTbIHACTAp Typajbl KYPBUIBIMABIK KOHE JIOTUKAJBIK TYCIHIK
KJIBITITAaCTBIPYyFa KOMEKTeceal. AJl, oJ OoJjamniaK MaTreMaTuKa MyFajaiMJepl YIiH 6Te
MaHbI3/Ibl, OWTKEHI OJIap JIOTHKAIBIK >KOHE  TY)KBIPHIMJAMAJIBIK  TYCIHIKTI
OKYIIbLIApbIHA KETKI3€ OLTyJiepi KEpeK.

AtanraH (QyHKUMSUIApIbIH OpKAMCHICHI OoJiallaKk MaTeMaThKa MYFajdiMJIepiHiH
JIOTUKAJIBIK OMJIAybIH JAMBITyFa, MaT€MaTUKAJIbIK OUTIMIEPIH KEHEWTyre, COHbIMEH
Katap, UUQPIBIK  TEXHOJOTHWSIApAbl  MENaroTMKalblK  KOJIJAHYJIbl  HAKThl
KypbuibiMJIayFa keMekTeceni. Ludpasik Kypangaplbl AYPHIC UHTErpanusiay OiaiM
alyJibl FaHa €MecC, COHbIMEH Karap OoJamiak MyFaliMAEp/iH MaHbI3[bl KOTHUTHUBTI
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OHE KOC10U JaFablUIapbiH JaMBITYFa bIKIAT €T€ OTBIPHIM, OKY CalachlH alTapiibIKTail
apTThIPyFa CENTIT1H TUTI3EI1.

Hudpneik  Ounim  Oepy  TEXHOJOTUSJAPBIHBIH ~ Oojamiak  MaTeMaThKa
MYFaTIMJEPIHIH JOTUKAIBIK OWIIaybIH JaMBITYJIaFbl pPOIiH aWKbIHIAy YIIiH, OCHI
OarbITTa 3€pTTEYJIEPIH KYPri3reH FalabIMAapbiH eHOekTepi capamanasl (10-kecte).
Hudpneik OutiMm  Oepy TEXHOJNOTHSATIAPhl TEK MaTeMaTUKAIBIK — HAesuiap.ibl
TYKBIPBIMJIaMAJIBIK TYCIHYJZl KOJJalnl KaHa KOoWMalIbpl, COHbIMEH KaTap OiTiM/Ii
Taljayra, CHHTE3/IeyTe JKOHE JKaMbLIayFa JKarjai xacau ibl.

Kecte 10 - Fansimpapaeiy «{udprasik OutiM Oepy TEXHOJNOTHSIAPHD TY>KBIPHIMBIH
AlKbIHAYbI

Ne | ABtopiuap [{udpaslk 6151iM 6epy TEXHOJIOTHACHIHBIH POJIi XKaiJIbl MiKipi
2 3
1 ITon HdpaiiBepc [161] [Mudpaslk Kypaiamap nepey Kepi OaillaHBIC YCBIHY MKOHE

reomMeTpusi, QyHKIMATIAp HEMece NEpeKTepli Taunay CHSIKTHI
JepPEKCi3 YFbIMIAP/Ibl JKAKChIPaK TYCIHYTe BIKMANl €Ty apKbLIbl
TYKBIpBIMIAMaJbIK ©3apa dpeKeTTecyni Kymeiteni. MyHnaii
TEXHOJIOTUSIIAP bl KOJJIAaHY CTYACHTTEpre MaTeMaTUKAHBI COTTI
OKBITY VIIIH KaXETTI TaHBIMIBIK KaOiMeTTepiH IaMBITyAa,
OpPTYPJIi TOCUIEpMEH TXIpUOE *Kacaid OTHIPBIN, KaTeNiKTepi
Tanmay, JKalmpUlay >KOHE JIOTHKANBIK MaibMIay KaOimeTiH
JaMbITya JIOTMKANbIK oOiylay Ti30eriH KypyFa MYMKIHIIK
oepeni.

2 Cemma Xoine [162] [Mudpaslk Kypangap HETi3ri MaTeMaTHKAJIbIK KaTbIHACTapIbl
KOPHEKI JKOHE KON KeTIMIl eTeldi, Oyl OKBITyIIbUIap MEH
CTYACHTTEpre >AachIpblH KaTbIHACTApIbl TEPEHIpPEK TYCIHyTre
KOHE JKMi Ha3apJaH ThIC KaJIaThIH aCEKTUIepre Ha3ap aynapyra
MYMKiHIiK Oepenmi. bomamiak MaremaTuka MyFaliMIEpiH
nasipiay KOHTEKCTIHIE JIOTUKAJBIK OWJIaybl KaJbIITACTBIPY
YIIIH ©Te MaHbI3ABl OONBIN TaOBLIAABI, OUTKEHI MHQPPIBIK
TEXHOJIOTHSUIAp  KypAeli  MaTeMaTUKalbIK  IMpOLEeCcTepi
KEHUIETYTe >KOHE HaKTHl JIOTMKAJBIK TY)KBIPBIMIAp JKacayra

KOMEKTECE/I].
3 JUx. 'onguar, C. Jlsxosa | Hudpnbik TexHomorusap aepdbec OKbITYAbl JaMBITYFa BIKIIAI
[163] ereni, Oyl MyFramiMIepAl JaspiayAblH MaHbBI3bl ACIEKTICl

0o TaObLIAIbI, OMTKEHI OJap OKYIIbUIAPABIH €CEenTepl o3
OeTiHIe MIeNTy AaFAbUIapbIH JambiTa Oyl Kepek. ABTOpiap
MaTeMaTUKAJIbIK OarapraMallbIK KaMTaMachI3 eTy,
JMHAMUKAIBIK TEOMETpUs TaKeTTepi >kKoHe Oarnapiamanay
opTajapbl  CHUSKTbI HIUQPIBIK TEXHOJOTHSJIApAbl  EHTI3Y
CTYACHTTEPIiH OeNCeHIUTIriH apTThIpy KOHE
TYKBIpBIMIAMAJIBIK TYCIHY/I KOJJIay apKbUIbI OKY TOXipHOeciH
OaifpiTa anmanel nen ecenteini. COHBIMEH KaTap, HUQPIBIK
Kypainap Oojamak MyFaliMaepre o3 iC-9peKeTTepiHiH
HOTIDKENIEPIH TaljayFa, cedenm — canfapiblK OaiiaHeicTap
OpHATyFa »JKOHE IIENIMIEpAl OKyHemi Typae o3ipieyre
KOMEKTece i — MYHBIH 09pi JTJOTMKaJIbIK OMIayAbl KAIBIITACTHIPY
YIIiH 6T€ MaHBI3/Ibl OOJIBIN TAOBLTAIBI.
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0 — KeCcTeHIH KaJIFachl

1 2 3
4 3.JlaBunua, T.IIpoapomy, | LHudprisik TexHOMOrMsIap MaTeMaTKa MEH OHEp, TMHTBUCTHKA
K.®ennesesn [164] KOHE TYMAHUTApJBIK FHUIBIMIAP CHAKTBI 9p Typiai Ourim

cajanapbl apacblHIa Kemip Kacaiael. byn moHapanbik
OaiimaHpIcTap  JIOTMKAJBIK  OWJIayJbl  JaMBITYJIBIH  JKaHA
MYMKIHIIKTEpIH amiagel, OWUTKEHI MYFaliMIep OKBITY/IbIH
OpTYpPJi TocUIEpiH OipiKTipy YIIIH TEXHOJOTHSHBI KOJJIaHa
anajpl, Oy CTYJCHTTEpre MaTeMaTHKAIIBIK YFBIMIap MEH HaKThI
KaFJaiigap apachblHIArbl KEHIpeK OailaHbICTapAbl Kepyre
KOMEKTECE/Il el eCenTeH .

5 Knapk Buicon [165] JINHaMUKaNbIK ~ MaTeMaTUKaJBIK  [UQPIBIK  pecypcrap
MyFaJliMZiep MEH OiTiM alylibulapFa KUbIH MaTeMaTHUKaJbIK
uaesnapabpl HEFYpJbIM HAKThl TOCUIIEPMEH CE3IHyre »MXoHe
3epTTeyre MYMKIHJIK Oepy apKbUIbl MaTeMaTHKaHbI OKBITY MEH
OKY/JIbI ©3repTe/i.

Hudpnsik OiiM Oepy TEXHONOTHSIIAPhl KYHACTIKTI €CeNnTey omnepanusiiapbiH
aBTOMATTAHABIPYFa MYMKIHAIK Oepeil, O CTyJeHTTEp Il TalchlpManapabl TEPEHIPEK
Tanjayra koHe menrmaepal tadyra anbin keneai. Conpaii-ak nudpasik OutiM O6epy
TEXHOJIOTUSIAPhI JIOTUKAJIBIK OWUJIay bl TaMbITyFa BIKIAT €Te/l, OUTKEHI CTYJEHTTEp
€CenTepl LIeHry CTpaTerusulapblH >KOHE MaTEMATHKANbIK YFhIMAAp apachIHIaFbl
JOTUKAJBIK OailiaHbicTap/bl d3ipieyre Hazap aynaapa ananel [166]. udpasix
TEXHOJIOTHSIIAp/IbI KOJIIaHy OoJaliak MaTeMaTuKa MyFaliMIepiHe MaTepralibl TEPEH
urepyre, MaTeMaTHUKaJbIK MPOLECTEP/IIH KYPbUIBIMbI MEH JIOTUKACBHIH TEPEH TYCIHYTE
MYMKiHJIK Oepeni. COHbIMEH KaTap, akMaparThlK >XKoHE UUPPIbIK OuliM Oepy
TEXHOJOTUsIIapbl OIiM Oepy pecypcTapblHbIH KEH CHEKTPIHE KOJ KETKIZY/Il
KaMTaMachl3 €TIN KaHa KoWmal, Hu(pIbIK KOFaMHBIH MIHAETTEPl MEH TajlalTapbliHa
xKayan OEpeTiH MKEKEeJCHAIPUIreH, UHTEPAKTUBTI KOHE THUIMJI OKBITY MpOLECiHEe
YKaFJan )KacalThIH 3aMaHayyu OKBITYJIBIH MaHbI3/Ibl KypasblHa aiHaimyaa [167, 168].
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bi3 mudpasik OuliM OGepy TEXHOJIOTHSIIAPBIH OKBITYAbl OacKapyra apHalfaH
OarnapiaMalblK KamMTaMachl3 €Ty, OHJalH miatgopmanap, MOOMIIbA1 KOChIMILIANAP,
MYJIBTUMEUSUIBIK PECYpCTap, BHUPTYaAbl >KOHE TOJBIKTHIPBUIFAH IIBIHAWBUIBIK
TEXHOJIOTUSJIaphl JKOHE KACaHIIbl MHTEJUIEKT HETi31HJerl OeliMIenreH OKBITY
Kyienepi CUsIKThI OipHeliie Typre Kikteaik. OnapablH oOpKalChICHIHA ©31H/IIK €PEKIIe
byukius 6ap 6i1iM 6epy optackl 0osbin TadbLIaAbI (20-cyper).

[ Hudpasik 6iimM 6epy TeXHOJIOTAsSIJIAPBI

A

—

1

i

i

i

barnapnamansix MynbTUMEIUSITBIK Buprtyannes! xxone Omnaiin !
1

KaMTaMachl3 €Ty pecypcTap TOJBIKTBIPBUIFaH miardopmanap i
mbiHARBUTBIK (VR i

xoHe AR) :

1

i

i

MoOuibal Kacannasr i

KOChIMILIazap UHTEIIEKT !

1

1

Cyper 20 - Hudpibik Ou1iM Oepy TEXHOJIOTUSTIAPHI KYPBLIBIMBI

LB T-HbIH HEri3r1 KYpaMaacTapblHbIH O0ipil OUTIM Oepy MaKcaTTaphl YIIiH apHalbl
o3ipJieHreH OarjapiamMalblK KaMTamachl3 €Ty Ooiibinl TaOblnagel. byran Geogebra,
Khan Academy cuskTbl mMaTeMaThka ToHI OOWMBIHINIA WHTEPAKTUBTI TrpadUKaIbIK
Oarmapiamanap,  HHXKeHepusfa apHairaH AutoCAD Hemece MaTeMaTHKaJIBIK
Mozenbaeyre apHanran Mathematica, Mathcad cusiktel apnaiibl Oarmapiamanap
Kipeni.

Omnnaiin mnatdopmainap CTyASHTTEP MEH MyFaliMaepre PU3NKalbIK OpHaIacKaH
XKepiHe KapaMacTaH KalllLIKThIKTa ©3apa apekeTTecyre MyMkiHik O0epetid L[bT-HbIH
MaHbI3bl 3JIEMEHTI Oousbin  TalObutaabl [169]. Mblicanbl, QNEMHIH JKETEKIIl
YHUBEPCUTETTEPIHIH O11iM Oepy KypcTapblH ycbiHaThIH Coursera miuaTdopMacsl,
MyFaliMJIEP MEH CTYAEHTTEP apachblHIarbl OalIaHBICThl KAMTaMacChl3 €TETiH, OHJIAH
cabakTap YWBIMIACTBIpyFa, MaTepuaiagap MEH TamncklpManap Oepyre MYMKIHJIK
oepetin Moodle, Google Classroom, Zoom Hemece Microsoft Teams cusikTbl OuTIM
O0epy miargopmanapel, KazakcTtanna MeKkTen OKyIIbUIAPhl MEH CTYJIEHTTEPIHE OKY
MaTepuaggapbl MeH OeWHeneKIusuIapra KOJDKETIMAUIIKTI KaMTaMmachl3 €TEeTIH
BilimLand nnargopmacs xxone 1.0. Kipei.
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MynabTUMENUSUIBIK pPECYpCTap/ibl TMaiialiany CTYJIEHTTepre MaTepHhaiiap/bl
KAKChIpaK MEHrepyre MyMKiHAIK Oepemi. Omnapra OeiiHe cabakrap, UHTEPAKTUBTI
CUMYJISIIUSIIAp, aHUMAIUsTIap MEH Mpe3eHTanusiap, T.0. Kipeal.

MoOunbai KOChIMILIAJIAp COHFBI KbULAAPBl ©T€ TaHbIMan Oosjbl. Onap
CTYJCHTTEPre Ke3 KEJreH BIHFAMIIbl YaKbITTa OKy MarepualijlapblHa KOJ KETKi3yre,
TECT TaIlChIpyFa KOHE ©3]iriHeH OuliM anyra MyMkiHaik Oepeai. Khan Academy,
Duolingo nemece Quizlet cusKTBI KOChIMIIIANIAp OYKLI 9J1eM OOMBIHIIIA MUJUIUOHIaFaH
CTYACHTTEP YIIIH TaThipMac Kypajira alHasIbl.

Buptyanasl  kOHE  TONBIKTBHIPBUIFAH  IIBIHAWBUIBIK ~ CTYJIEHTTEPre  OKYy
MaTepUagapblMEH TaHbICyFa MYMKIHIIK Oepy apKbUIbl OLIIM aidyablH >KaHa
MYMKIHJIKTEpIH amaael. Mpeicansl, VR KeMmeriMmeH CTyIeHTTep BUPTYaJlJIbl
3epTXaHAJIBIK JKCIEPUMEHTTEPre KaThbica allaJibl HEeMece Tapuxu OKuramapasl 3D
dbopmaThIiHAa KOpy apKbUIbI 3epTTel anaasl. AR, €3 Ke3erinje, 0Ky MaTepuaniapbid
HaKThl oJIeMre KOIOFa MYMKIHAIK Oepeni. Mpicanbl, OMOJIOTUSAAA, TOJIBIKTHIPBLIFAH
IIBIHANBUIBIKTHI MTal1allaHy Ke31H/1€ OPraHU3MHIH KYPBUIBIMBIH 3€pTTEYTe 0O0JIa IbI.

XKacanabl UHTEIIEKT 9P CTYJCHTTIH KEKE KaXXETTUIIKTEPl MEH OUTIM JIeHreliHe
OeiliMaeNeTiIH OEHIMIENreH OKBITY KYyWenepiH naMmbITyFa kKeMekTeceTiH LIbT-HbIH
MaHbI3/Ibl KypasiblHa alHanmyaa. MyHaal skylenep OKYIIBIHBIH TECT HOTHXKEIEpiH,
OHIMJIUIITIH KoHE OEJCEeHJUIIrH TajiAailbl, TYCIHYIl KakKcapTy YIIIH KeKe
TarchlpMalap MEH MaTepualiiapabl YChIHAbI.

Hudpnasik O611iM Oepy TEXHONOTUSIIAPBIHBIH KIKTEIYl OJIApJbIH Kazipri Ou1iM
Oepy MpoOIECIHJIe OPTYPJIUIINT MEH MAaHBI3IBUIBIFBIH Kepcereni. [Iporpammanbik
KamMTaMachl3 €Ty, OHJIaliH maTdopManap, MOOUIIb/II KOCHIMIIIATIap HEMECE BUPTYal bl
IIBIHAWBUIBIK KOHE >KacCaH[bl MHTEIJIEKT CUSIKTbI MHHOBALMsUIap OOJCHIH, aTalifaH
CaHaTTapJbIH OPKAWCHICHI OKY CalachlH akcapTyra 30p biknan ereni. Ludpasix
TEXHOJIOTHSJIap Ka31pri KOFAMHBIH TajlanTapbl MEH CTYAEHTTEPAIH KaKEeTTUIIKTEPIH
KaHaraTTaHJbIpa OTBHIPBIN, OKY MPOILECIH MKEMl, OEHIMAENTII KOHE KO KETIM/II
eTyre MymkiHaik Oepeni. CoHbIMEH KaTap, OKYyJAbl JapajaHbIpyFa XoHE OuIIM
anylmbUIapabl OeJiceHAl TapTyFa »Kardgal skacalapl, Oyn OutiM Oepy MpONECIHIH
TUIMAUTITIH apTThipyFa xoHe XXI Faceip/ia Ka)XeTTi HEri3rl JaFapliapbl JaMbITyFa
BIKITIAJI €TEe/l1 JICT eCenTeiMi3.

2.2 ndpasbik 0i1iM Oepy TEeXHOJOTHSJIAPBIHBIH 00JIaIIAK MAaTEeMATHKA
MYyFaJiM/IepiHiH JOTMKAJBIK OMJIaybIH JaMBbITYFa TUTi3ep dcepi

Hudpnsik Oi1iM Oepy TEXHOJOTHUSUIAPHI, ANJBIHFBI O6JiMJie aTanm ©TKEHIEH,
OKBITYIbIH jKaHa 9/IICTEPIH YCHIHBIM, )KEKEJICHAIPUITeH KoHE UHTEPAKTUBTI O151iM Oepy
TOXKIpUOECiHe kKar/nal jkacail OTBIPBII, 3aMaHayd OUTIM Oepy MPOLECIHIAE MaHbI3/IbI
pei atkapanbl. Onap OarmapiaaMalblK MOAEIBACY 11, MyJIbTUMEIUSIIBIK PECypCcTapabl
&oHe Oacka aa mudpAbIK Kypaiaapbl NaianaHy apKbUIbl OJap/blH aHATUTUKAIBIK
OHE TaHBIMJIBIK KaOlIETTEPIH IaMbITa OTBIPHII, OKY MaTepHaIapblH CTYACHTTEPAIH
KaKETTUTIKTepiHe OeiliMaeyre MyMKIHAIK Oepei.

Hudprablk TexXHOIOTHsUIAp IIBIHBIMEH J€ Naigansl OOMybl KoHE OoJialiak
MaTeMaThKa MYFaliMJAEpIHIH JIOTUKAJBIK OMIAyblH [aMbITyFa YJIeC KOCYbl YILIH
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MyFamiMAEpAIH ©34epi TUICTI HUGPABIK KY3BIPETTUIIKTEpPre ue OOMyhl KaxkerT.
Kazakcran PecnyOnukackinga >korapbl OUTIMJL JKOHE FBUIBIMABL JaMbITyAbIH 2023-
2029 xbuigapra apHanraH TyxkbipeiMaaMacbina (Kazakcran PecmyOnmkachbl
Ykimeriniy 2023 xbuirbl 28 Haypbigarsl Ne 248 kaynbicsl) «{udpasik Ky3siperTep
OapJyBIK KOCc10M cTaHAApPTTAPAbIH MIHAETTI 3JIEMEHTI O0aably JCH aTal KOPCETUITeH.
JleMek, Oonaiiak MyratimMep TE€K MOHIK OuTiMre ue 00JyMeH KaTap, OKyUIbUIAp IbIH
JIOTUKAJBIK OMIaybIH IaMBITHII, OKBITYAa HUGPIABIK Kypaagapabl TUIM/I HaiganaHybl
Kaxer [149].

Hudpnblk  Kypaingap MeEH  KOCBIMINAJIAp  OKBITY  MPOLECIHE  THUIMII
MHTETpalMsIIaHybl YIIIH aJIJIbIMEH MYFaIMAEP/IIH TUMPIBIK KY3bIPETTIIITIH 1aMbITY
KaxeT [170]. On ymrH «uu@piblk Ky3bIpeTTI MyFaliM» KaHJald OOodybl Kaer
EKeH/ITH aWKbpIHAAN alybIMbI3 KakeT. byn MakcaTra MyfFamiMIepAiH HHPPIBIK
KY3BIPETTUNIKTEPIH CUMIATTAUTBIH FHUIBIMU HET13JI€IT€H HUPPIIBIK KY3bIPETTUTIKTEPAIH
Eyponaneik kypsuisimbia (DigCompEdu) cyitenemis [171].

DigCompEdu kypbuibiMbl O11iM Oepy IpoLeciHae MyFaTIMAEPAIH TEXHUKAIBIK
JaF/bUIapblHA €MeC, KepICIHILEe, OLTIM MEH OKBITY/IbI XKETULIPY KoOHE MHHOBALUAIAY
YUITH TAQPIIBIK TEXHOJIOTUSIIAP/IbI Kallai Maiinananyfra O0JaThIHBIH TOJIBIK KOPCETYTe
OarbITTalFaH aiThl OarblT OOWBIHINA YUBIMAACTBHIPBUIFAH 22 KY3BIPETTI erKei-
TEerXKEeUsl TYCIHAIpeal: KociOU KYIITapiblK, HUPPIBIK pecypcTap, OKbITY JKOHE OKY,
Oaranay, OLTIM alylmIbUIAPJBIH MYMKIHIIKTEPIH KEHEWUTy, OLIIM allylIbUIapIbIH
HUQPIIBIK KY3bIPETTUIITH AaMBITY (21-cyper).

o Lincopnbik pecypcTap o OKbITY %aHe OKy
. Q Pecypcrapabl TaHgay e OKbITY Binim anywbinapAbi
Kecibu kywtapnbik uMd;)panKl »

) Q Kypy eHe earepTy Q KeHec 6epy KY3bIPeTTINIrH
¥bIMAAcTbIPYLUbINBIK AaMbITy
KOMMYHUKaLus = Bacwapy, wopray, anuacy Opras oy AKTapATTBIK KoHe
Kaci6u ! ! e Megua cayatTbinblK
bIHTbIMaKTacTblK Q ©3iH-03i PETTEITIH OKBITY Q KommyHukauyus
Pednekcua e KoHTeHTTi Kypy
npakTukacbl T P

P Binim anywbinapapiy
Lndcbpnbik y3aikcis Baranay MYMKIHAITH KEHeNTy Q YXayanTsl nanganasy
Kacibn gamy

baranay KomxeTiMainik xaHe @ MaceneHi wety
cTpartervanapbl VHKIO3UBTINIK
Matepuangapabl . OudphepeHuaums xsHe

Tangay ekeneHaipy

Kepi 6annanbic xaHe Binim anywsinapas!
ocnapnay BenceHai KaTbICTbIPY

Cyper 21 - Myranimaepid tugpablK Ky3bIpeTTuTikTepiHid Eyponanibik
KypbuibiMbl (DigCompEdu)

KypbutbiMabl — Tanjail  OTBIPBIN, XaJbIKApajblK >KOHE YITTHIK JEHreiae
MyFamiMAepaAiH HUGPABIK KY3BIPETTUIIK KbIpJIAPhIH CUMATTANUTHIH >KOHE OJapJiblH
KY3BIPETTUIIIH OaFajay¥a, OKy KaKETTUIIKTEPIH aHBIKTayFa XKOHE MAKCATThl OKBITYIbI
YChIHYyFa KOMEKTeceTiH OipkaTap (ppeiiMBOpKTap, ©31H-631 Oaranay Kypajigapbl MEH
OKBITY Oar/apiamMainapbl KJIacTepieH Il *oHe OoJaliak MaTeMaThKa MYFaliMJIEpIHIH
00JTyBl KaXKeT HUQPIBIK KY3bIPETTUTIKTEP] KYPBUIBIMBIH d3ipiieyre Heri3 0oisl (22-

Cyper).
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Bonamak maremaTtuka mMyraimiMiHIH HUQPPIBIK KY3bIPETTUIIN — MaTEeMaTUKAJIbIK
MIOHJIEP/Il OKY MEH OKBITY ITPOIIECIHIET 3aMaHay ! U(PPIBIK TEXHOJOTUSIIaPAbl THIM/I1
naiijlanaly YVIIiH KaXeTTl HEeri3ri Jarabliap MeH OuUlMAEp KUBIHTBIFBI OOJIbII
TaObutaabl. bimim  Oepy mpoiecin Oencennl uu@piaHablpy KarmabiHaa Oy
KY3BIpETTEp MYFaTiMIEpAl KociOM pJaspiaylblH MIHAETTI Kypamjac OesiriHe
allHanmyla, OWTKEH1 oOJlap »OFapbl camalibl OKBITYAbl JKOHE UUDPIBIK KoFamzaa
CTYJIEHTTEPAiH TaOBICThI SJIEYMETTEHYIH KaMTaMachl3 €Te/l.

( )
TN | ApHaiibl nudpIBIK Kypaiaap/sl Maiganany

. J
= f )
= TeXHOTOTHATIBIK CayaTTBUIBIK
2 y
% .
= 2 4
5 = a Hudpasik 6iiM 6epy KOHTEHTIH KYPY
E 25 \ J
> S =
= ET R e N
% E E | OKBITY Bl TU(PIIBIK TEXHOJIOTHSIIAPMEH KEKEJICHIIPY ]
S < &
5 = 2 ( )
§ 2 & OKyubuIapaAbIH TUQPIIBIK cayaTTHUIBIFBIH KATBIITACTHIPY
5 é L J
<
CE Hudpasik Kayinci3aikTi 0ackapy >koHe TEXHOJIOTHAHBI ITUKAIBIK
3 naianany
K J

\ / ( 1
L | TIporpeccri Gakpliay yIIiH AepeKTepAi naiinanany
. J

Cyper 22 - bonamak MaTeMaThkKa MyFaliMAepiHiH 00Iybl KaKeT MU PIBIK
KY3BIPETTUTIKTEP1 KYPBHLUIBIMBI

TexHONOTUSIBIK cayaTThUIBIK. MaTeMaThka MoHl MyFalliMJIepl KOMIIbIOTEPIED,
MJIAHIIETTEP, MHTEPAKTUBTI TaKTajap >KOHE apHalbl OarnapiaMalblK KaMTaMachi3
€Tyl Koca ajiFaHja, OutiM O0epy opTachiHAa KOJIAAHBUIATHIH HMUQPIBIK KYPBUIFbLIAP
MeH Kypangapasl MeHrepyi kepek. Moodle, Google Classroom nemece Microsoft
Teams cuskTel OuUTiM Oepy IuiaThopmanapblH THIMII MaljalaHy MYMKIHAIT
KAIlIBIKTBIKTAH >KOHE apajiac OKBITYbl YUBIMIACTBIPY JKOHE KETKI3y YIIIH MaHbI3IbI
Taman  Oonbim  TaOblmanel.  TeXHHKaNbIK  CcayaTTBUIBIK  MYFaliMre  OKYy
MaTepUaIAPbIHBIH KOKETIMIUIITIH JKOHE HUQPIBIK OpTala OKYIIbUIApMEH e3apa
OPEKETTECYIH KaMTaMachl3 €Tyre MyMKIHIIK Oepe/l.

MamanaaHABIpbUTFaH HU(PIBIK Kypaniaap/sl naiaanany. Herisri Ky3eIlpeTTepiig
0ipi — GeoGebra, MATLAB, Wolfram Alpha »xoHe T.0. CUSIKTBI MaMaHJaHIbIPbUIFaH
MaTeMaTUKaIBIK Oarjapiamaiap MEH KoJjjgaHOanapiabl MaiijanaHy MyMKiHIIr. By
Kypangap KypAesl MaTeMaTUKaJIbIK YFbIMIApAbl BU3Yyallu3alusiayra ®oHe TEPEHIPEK
Tycinyre kemekreceai. CoHbIMEH Karap, OarjgapiamMaiblK MOJEIBIALY KOHE
CUMYJISITOPJIBIK ~ KYpallJapblH  maiifjanaHy CTYJIEHTTEepre ecenTepil IIelIyre,
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HOTIDKENEPl TaljayFa >KOHE MaTeMaTUKalbIK OaljaHbICTApAbl KaJbINTACThIPYyFa
KOMEKTECEe/I1.

Hudpnsik 611iM Oepy KOHTEHTIH Kypy. bonaiak MaremaTuka Myranimi UG PIIBIK
TEXHOJIOTUSJIap/bl TaiilaiaHa OTBIPHIN, OUTIM Oepy pecypcTapblHlia ©31HIH OKBITY
KOHTEHTIH Kypa O011y1 kepek. MaHbI3/Ibl aCTIEKT UHTEPAKTUBTI MIPE3eHTAUSIIAP, OKBITY
OeiftHesnepl )KoHE OHJIAMH KypcTap CUSKThl MYyJIbTUMEIUSUIBIK MaTepUaIaapibl xKacay
OonbIn  TaOBUIANBI, OV OKYy TMPOIECIH KOPHEKI KOHE OpPTYpJl TaHBIMIBIK
epeKienikTepl 0ap CTyJAeHTTepre KOJLKEeTIMIl erefl. OKBITY KOHTEHTIH XKacay
KypanaapsiH (Mbicasibl, Canva, Prezi, Camtasia) OuUTy OChl KY3BIPETTIH MaHbI3/bI OOJIIT1
OOJIBITT TAOBLIA/IEI.

Hudpnplk TexHOIOTUSAIAD apPKbUIBI  OKBITYABl JKEKeNeHIipy. Myraiim
NepOECTEHIIPUITEH OKBITY KOJJAPbIH KYpYy VIIIH UUQPIBIK TEXHOJOTHUSIaPAbl
Oeitimneir amybl Kepek. OKyMIbIApABIH YJArepiMi MEH UIrepuUIeyiH TalJalThIiH
OeliMIIeNTeH OKBITY Xyienepli MyfraliMaepre 9p OKYIIbl YIIiH >Keke OiumiM Oepy
OarbITTapblH Kypy MyMKiHAITH Oepeni. LIBT-Hbl naiiganana oTeIphIN, OKY HPOLIECIH
KEKEJIICHIIpY 9pOip CTYJIEHTTIH KEKe KAKETTUIIKTepl MEH OKY KApKbIHBIH €CKEepyre
MYMKIHJIIK Oepeii, OyJ1 OKY YAEPICIHIH canachlH apTThIpyFa KOMEKTECE/l.

OkymibuiapablH — UUQPPIBIK — cayaTThUIBIFBIH  KaJIbIITAaCThIpy. MaremaTuka
MyFaliiMl OKYUIbUIAPALIH HUQGPIABIK CayaTThUIBIFBIH JAMbITyJa MAaHBI3JIBI  PeJ
atkapanbl. On OKbITyZa HUGPIABIK TEXHOJOTHSIApAbl KOJJAAHBIN KaHa Koimaw,
COHBIMEH KaTap CTYACHTTEpPre MaTeMaTUKAJBIK OaraapiaMallapMeH >KYMBIC I1CTEy
JaFAbLIAPBIH, U PIIBIK aKMAPATThl CIHUA TANAYyAbl, TUDPIBIK pecypcTap/ibl Kayirci3
OHE STUKAJBIK Maiiiaiany HeT137iepiH YHUpeTyl kepek. by narapuiap cTyAeHTTEpAIH
OoJamak oKyJIapbl MEH MaHCAObIHAA HU(PIBIK Kypaniaapbl TUIM/I Mai1aiaHa aixybl
YUIIH 6T€ MaHBbI3/IbI.

Hudprablk Kayinci3mikTi 0ackapy >KOHE TEXHOJOTUSHBI ITHUKAJIBIK MalilaiaHy.
Bonamrak myramimMHIH THQPABIK KY3bIPETTUTIKTEPIHIH MaHBI3bI ACMEKTIC1 MUQPIIBIK
KayIlCi3[iK MeH STHUKa Heri3faepiH Oury Oonbinm TaObuianbl. MyfamiM HUGPABIK
TEXHOJIOTUSJIapAbl  Kayilcid naijganaHyabl  yUbIMAAcThIpa  Oulyl, IUQPIBIK
pecypcTapMeH KYMBIC 1CTEY KE31H]I€ dTUKAJIBIK HOpMaJlap/IblH CaKTadyblH KaJaranan
OlTyl, coOHJal-aK CTYJIEHTTepre KeKe JEepPEeKTepAl KOpFay epexkesnepiH XKoHe
NHuTtepHeTTe Kayinci3 ic-opeKeTTl YilpeTyi kepek. by 611iM 6epy MakcaTbhiH/Ia OHIaH
mnathopManap MEH OJEyMETTIK >KeNiepAl Maijaliany KOHTEKCTIHIE epeKiie
MaHBI3/IbI 00JIa TYCE/l.

[Iporpeccti Oakpuiay VIIiH JAepekTepAl mNaiipanany. 3amaHayd HHUPPIBIK
Kypangap MyraliMaepre OKyIIbUIApIbIH OHIMIUIII Typalibl IEPEeKTEPAl )KUHAY KOHE
Tangay MYMKIHIITIH ~Oepeni. MyfaniM  OKyWIbUIApABIH — YiATepiMiH  Oakpuiay,
npoOJieMalIbIK aliMaKTap bl aHBIKTAY JKOHE OKY MpolieciH Oelimaey yiniH O1uaiM Oepy
JEPEKTEepPIH Tanjay oAICTEpiH MEHrepyl kepek. byn OutiMm Oepy HOTHXKeNepiH
KakcapTyFa OarbITTalFaH HEFYPJIbIM HET13/IeJITeH MIemiMAep KaObuiaayFa MYMKIH/IIK
oepei.

XanbIKapalnblK ~ MaTeMaTUKaJIblK OlmiM  Oepy  yilbIMBI —  MaTeMaTHKa
MYFaTIMJIEPIHIH YIATTBIK KEHECIHIH mpe3uaeHTi, Jaoktop Mbatreio P.Jlapcon
«TexHonorusiHpl MaTeMaTrKa KAOMHETIHE €HT13y ©T€ MaHbI3/Ibl, OUTKEH1 Ka3ipri Ke3/1e
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OKYyIIbLIAp OJaH aXKbIpaMailabl»,- JAeN alTKaH. SIFHU, TEXHOJOTUS OJap/blH OMIpiHE
EHTI3UINeHIIKTEH, UU(PIBIK Kypaijap/bl Maiijiaiany oJaplblH Ha3apblH ayAapyra,
CHIHBINITHL ~ ONApPJbIH  KAKETTUIIKTepiHe OeiiMaeyre >KoHE oJap YHUpPEHETIH
MaTeMaTUKaJIbIK Ma3MYH]Ibl TYCIHYT€ MYMKIHAIK Oepeni [172].

XKanmbl xKoFapbl OKYy OpBbIHIApbIHAA MaTEeMaTHKa T[eJarorTapbliH aaspiay
OapbIChIHIA, MaTEeMAaTUKaIbIK TMOHAEP/l OKBITY OapbiChlHIA KOJJaHyFa OOJaThIH
nu@pIbIK O11iM Oepy TEXHOJOTHUSIIAPBIHBIH CaH alyaH TypJiepi ke3aeceni. Lludpiabix
TEXHOJIOTHSIIAPBIHBIH MaMaH JaspiayblH/ia JIOTUKAIIBIK OMJIay bl JaMbITyFa OHTAIIbI
ocep eTeTiH KypalJapibsl aHbIKTay YIIH, alabiMeH Iudpasik OutiMm Oepy
TEXHOJIOTUSIIAPBIHBIH JKIKTEMEJepiHe Tanaay *Kypri3iuiil.

3eprreymiep Onucon Kimdpk-Ywuncon xone Apapuan Onanoy «l{udpibik
TEXHOJIOTHSJIAp KOHE MaTeMaTUKAJIBIK OUTIM» OKYJIBIFbIHIA MAaTeMaTUKaJIbIK O11iM
Oepyneri nu@pIIbIK TEXHOJOTUSUIAP/IBIH MaHbI3ABUIBIFBIH Heri3Aenal [173]. Kazipri
TaHJla XKOFapbl OKY OpBIHJIApbIHAA MNaiijanaHyra OosiaTbiH IUPIBIK OLTiM Oepy
TEXHOJIOTUSIIAPBIH TONTACTHIPHII, 23-CypeTTerifiel KIKTeMEeCIH YChIHFaH.
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| TipKeymriiep

I/IMI/ITaI_[I/ISI.HI:IK 6aF,Z[apJIaMaJIBIK KaMTaMachbI3 CTYy.

Cyper 23 - MaremaTukanbIk OutiM Oepyaeri HupasiK 6i1imM 6epy
texHosorusap xikremect (K.9maucon 6oiibiHia)

Kozerra Kpucan, Diipunu I['epanmy xone J[xxepemum Xoxaren 2023 KbUIbl
ozipyereH «MaTeMaTuKanblK Ou1iM Oepyaeri OKy TEXHOJIOTHUSUIApb» aTThl OepreH
ece0lH/Ie MaTeMaTUKaHbl OKBITYNbl, OKYIbl >KOHE KOJIaHYAbl >KaKCapTyFa >KOHE
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CTYJACHTTEPAIH MaTEeMaTUKAIBbIK KY3BIPETTUIINH JaMbITyFa YJec KOCyFa KaHjaail
HU(PIBIK TEXHOJOTUSTIAPABIH dJeyeTl O0ap €KeHIH aHblKTayra OarbiTTanraH [174].
Ockhl ecen OapbICBIHAA MATEMATUKAJIBIK MOHAEP Il OKBITY OaphIChIHAA MaHBI3IBLIBIKKA
ne 1udpaslk OuLTiM Oepy pecypcTapbl opTypii Oenrigepi OoOMbIHIIA TalJaHBII,
«MareMaTukara apHaJIFaH apHaiibl UQPIBIK Kypalaapbh» KiKTeMeciH ychiHaabl (11-
KECTe).

Kecte 11 - «Maremarukara apHaJdfaH apHailbl HUQPIBIK Kypalaapb» KIKTeMecl
(Kozerta Kpucan, Ditpunu ['epanny xone J>xepemu XoareH)

Kareropusnap OmnapaeiH MaTeMaTHKaNIBIK Oimim any | Kypangap meicangaps
MYMKIHJIKTEpiHIH KbICKAIa
CHUIIaTTaMaChI
1 2 3
MareMaTHKaHbI OHzmey  KyaTblH  ayTcOpcHHITIEH | - TepT GyHKUMAIBI, FRUTBIMU
ayTCOPCHHTKE KaMTaMachl3 €TeTIH JKOHE CaHMBIK | )KOHE rpauKaNbIK
HIBIFApyFa apHAIFaH | ecenTeyiepi, QITOPUTMIIK | KaIbKYJISTOpIAp
Kypajijap npolecTepai OpbIHAayFa >koHe HakKThl | - Excel
Kayanrapael — okpuiiaM  meiFapyra | - CAS  kompmanOanapbl
KabineTTi Kypangap, coHbiMeH Oipre | (Maple, Mathematica,
Keuoip JKaraainapaa onerreri | Derive, Wolfram Alpha).
anreOpasbIK MaHMITYJISIIUSIIAPIbIH
(CAS) ynkeH keyieMiH OHICH]II.
JIMHAMUKAJTBIK JIMHAMMKaJIbIK TYpae enzeyre | GeoGebra, Geometer’s
MaTEMaTUKAJIbIK OomateiH  apHaiibl  KipictipiireH | Sketchpad, Cabri
Kypajijap Kypainapsl  O6ap  Oarmapnamansik | Graph, Autograph,

kKacakrama (mbIcanbl, rpadukrepai | Omnigraph, AMHAMUKAIBIK
ChI3y, MIMIIHAEPAl caly, anredpaiblK | MyMKiHAIKTepi Oap Desmos
epHEKTepi Tepy, aepekrepai kepcery | CAS

YILiH).
Maonimerrepai Myranimaep  MeHn  crynenrrepre | Excel, Python, CODAP, R
Tangayra apHaJFaH JEepeKTepl  JKWHAyFa, IKHMHAKTayFra
OarmapiIamMalbIK KOHE TajjayFa MYMKIHIIK OepeTiH
KaMTaMachI3 eTy Kypaniap.
barnapnamanay [Maiinananymeimapra  ke3  kenreH | Scratch, Logo, 3D Logo
Kypajinapbl MEH Oarmapramanay TATCBIPMACBIH | CHSIKTBI KOATAy OpTajaphl,
Tinaepi xKacayra, eHJIeyTE, xkenneyre, | Python, MATLAB cuskrer
KoJ1/1ayFa JKOHE OpbIHAAyFa | Oarmapiamanay Tiiaepi.
KOMEKTECETIH OarqapIamMaltbIK
KacakKrama.
Keneiirinren Crynenrrepre 3D oanemin Buptyanasl | GeoGebra 3D kanbKyasTOpbI
mbIHABIK (XR) TYypae ce3iHyre  KoHE e3apa | (AR  kemerimMeHn)  koHe
TEXHOJIOTUSICBIHBIH opekertecyre  MyMmkiHzmik  OeperiH | GeoGebra 3D CHSKTBHI
Kypajaapbl Kypajinap, KO3FajblC TEeH KUMbULAAp | BUpTyainasl MbHABIK (VR)
apKBLIBI a71aM JICHECIH TapTaIbl. CHUSKTEI KEHEHUTIIIreH

IIBIHIBIK.
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11 — kecTeH1H KaaFachl

1 2 3
Maremaruka Oxky wiargpopmanaps! | MyMaths, Dr Frost Maths,
Ma3MYHBIH OKBITY nanjananybuIapra xymbic | Hegarty Maths, Integral
atgopmanapbl mapakrapbl, yd  TancelpMainapsl, | Maths,  Purple = Maths,

KOMEKIi akmapaT koHe mainansl | Headstart, Times Tables
Ke3zepre cinremernep cUsSKThl apTypii | Rock Stars, AtomLearning,
OKy pecypcTapelHa Koyl kKeTkizyre | Mathletics.

MYMKIHIIK ~ Oepeni.  bBipikTipiiarexn
okpiTy okyienmepi (ILS) nmem Te
atanatblH Oyn tuiatdopmanap apOip
KEKEe OKYIIbl JKacalTBhIH OapIIbIK
KYMBICTAp/bI JKa3abl. Omnap
OKYIIBIHBIH JKEKEJCHAIPUIreH JKoHE
Oellimaenrex OKBITYBI 6ap
WHTEPAKTHBTI AKOHE 3eprrey
Kypajiapsl.

Kacange! uatemexkt | XKW Herizinmeri  kambkymstopiap | KU HeT131Ha€eT]
(K1) xypanaapsl SHTi3y/ll MOTIH peTiHAe KaObULAaWIbl, | KAJIbKYJIATOpIap

OHBl  MaTtemaTWkanblK  Oenrinepre | (Photomath), KN
ayJapajbl KoHE jKayanTaplbl CaHIBIK | pEIETUTOPNIBIK  JKyHesnepi
Typae kairapansl. OpenAl ozipneren | (ChatGPT).

ChatGPT cypakrapasiH OenikTepiHe
xKayar oepy, TEKCepy HKOHE
OKYIIBUIAP IBIH MaTeMaTHUKaJIbIK
naiipIMaynapblHa  KOJJay KepceTy
YILiH HaijaJlaHbLTYbl MYMKIH.

OchbI KIKTEMEHIH HET131H]1e MaTeMAaTHKa MOHAEPIH OKBITY 1A HUPPABIK OUTIM Oepy
TEXHOJIOTHSJIApbIH Naljanany OOMbIHINA 931PJIETEH YCHIHBIMIAPBIHIA: «aJbIIaFbl S-
10 xbuima «IIporpammanay Kypanaapbl xoHe Tuiaepi», <«OKU kypamgapsiy,
«Keneiriren meHABIK (XR) TEXHOTOTUSICHIHBIH KYpaigapbl» HUGPIBIK Kypas1aphl
MaTeMaTuKa MOHJIEPIH OKBITY MPOLECIHAE Maiiaiany YChIHBLIAbI, al OoaniakTarbl
10 >xb11 OOMBI, OCHI HMUGPIABIK Kypajdgapabl FRUIBIMA HBICAH PETIHAE MalaaaHbIl,
KOJIJJaHY bl KaKCapTy YILIH 3epTTEY/Il )KAIFacThIPy YCHIHBUIAbI), - I aTall OTKEH.
JleMek, MaTeMaTHKaIbIK OUTIM1 TepeHAETYie HUPPIBIK Kypalaap/blH MOTEHIIHAIIbI
KOFapbI OOJIBIT TAOBLIA/IBI 1€ €CenTenMI3.

O.U.BaranoBa, A.B.I'magxoB 3 3eprreyiiepiHe uUU@piblk OuniM  Oepy
TEXHOJIOTUSJIAPBIHBIH, HEri3r1 KOMIIOHEHTI pEeTIHAE «MOOWJBIl OKBITY, OWIT
TEXHOJIOTUSCHI, OHJIalH KypCcTap, OMbIH KOHE BEO-KBECTT1» »KaTKbI3aabl [175].

MaremaTtukanblk O0i1iM Oepy MpoleciHae KoiagaHyra 0oJiaTblH HMUMPIABIK OUTIM
Oepy TeXHOJOTHsIapbl OaFbITBIHAA KYPTi3UIT€H 3€pTTey MaTepualapblH Tajiaai
Kese, HUGpAbIK OimiM Oepy TEXHOJIOTHSIIAPhl KIKTENIyl 9p TYpJal Kputepuiliepre
CYMEHETIHI aHBIKTANAbl. 24-CypeTrTe KepceTuireHaeil, mudpasik OumiM Oepy
TEXHOJIOTUSJIAphI 5 HET13T'1 KaTeropusijiapra >KaTajibl.
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— Binim Gepy natdopmanapst

— WHTepaKkTUBTI OKBITY KOJNJaHOAIaphI

— Makcatsbl 0oiibIHIIA OxpITy b1 6ackapy xyhenepi (LMS)

— Mogenbaey 6armapaamaiapsl

—  barnmapnamainay jkoHe ecenTey opTajapbl

Bip maiimananymsuibIK pecypcTap

O3apa spekerTecy Typi
OoiibIHIIA

Ken naiijananymsiislk pecypcrap

— Mortingik pecypcrap

— Beline sxoHe ayauo Ma3MyHbI

Hudprsik biniM 6epy
TEXHOJOTHSIAPBIHBIH JKIKTEMECi
|

— Ma3myH Typi OoiibIHIIA —

— I'padukanbik oHE KOPHEKI pecypcTap

— OIipIH pecypcTapbl

— MareMaTHKaJIBIK €CeNTepAl MIeHTy Kypaiaapbl

—  Jlepektepai Kypy jKoHE Talaay Kypaiaapbl

DYHKIHOHATIBLIBIFBI
OoMBIHIIIA

— Mogenbaey 6armapaamaiapsl

— barnapnamanay >xoHe ecentey

Cypert 24 - MaremaTukaibIk OutiM Oepyaeri Hudpasik 6i1im 6epy
TEXHOJIOTUSIIAPBIHBIH JKIKTEMEC]

MakcaTbl OOMBIHIIA KIKTETIETIH HUPPIBIK O1TiM Oepy TEXHOJIOTHsIIapblHA Kelleci
TUTITEP1 KIpEl:

~ binim 6epy miargopmanapel: Kypcrapra, JEKIUsIapra, TalchblpManapra KoHe
OKy MaTepuajjapblHa KOJ >KETKI3yJl KaMTamachl3 €TETIH pecypcTap, MbICAIbI,
Coursera, Khan Academy, EdX xone T1.0..

~ HHTepakTUBTI OKBITY KoOJJaHOanapra WHTEPAKTUBTI OKBITYIbI, TECTLIEYi
KOHE TarchlpMalapAbl YCHIHATHIH OarmapiaManap MeH MOOWJbIl KoJijaHOanmap
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xaTanapl, Oyn koyjmanOara wbicanbl peTinae GeoGebra, Mathletic xone T.0.
KOJITaHOamapsIH ajica 0oIaabl

— OkpITyasl O0ackapy xyiuenepi (LMS) nudpnbik OutiM 6epy TEXHONOTHUSIIAPHI
OKYy TpoIleciH Oackapy, TarnchlpMaliapjbl jkacay >kKoHe Oarayiay >KOHE CTYJIEHTTEPliH
yiarepiMmin Oakpliay YIIIH MaianaHbuiaTeiH m1aTopManap 0omnbin Tadbuiansl [176],
OFaH >KaTtaTblH HUGPIBIK OLTiM Oepy Kypammapel: Moodle, Blackboard, Google
Classroom xoHe T.0.

- Mopenbney OarmapiiamanapblHa TaljadaHylIblIapFa BUPTYalabl OpTaja
MPOIECTEPAl MOJIETBJCYTe KOHE AKCHEPUMEHTTEp JXKYPrizyre MYMKIHAIK OepeTiH
pecypctap xkartanbl, Mbicansl PhET, Labster sxone 1.0 [177].

- barngapnamanay xoHe ecenrtey oprajiapbl aHaJTUTUKAIBIK OMJIay MEH ecenTepi
mienty JaFApUlapblH JaMBITY YIIIH Oarnapiamanayjbl, JOTUKAHbI JKOHE ecenTeyal
yiperyre OarbITTaldfaH pecypcrap OoJiblll TaObLIAIbl, OHBIH aWKbIH MbICATIAAPhI
petrinne, Scratch, Python, MATLAB, Logo, 3D Logo one T1.0. Oarmapiamanay
KYpaJIJIapbIH ataca 0oiaibl.

O3zapa opekerrecy Typl OoibiHIIA HUGPABIK OLTIM Oepy TEXHOJIOTHUSIIAPhl €K1 TYpre
OoiiHe1:

~ bip maiimananymbuiblK pecypeTap — *Keke naijananyra )koHe OKyFa apHalfaH
uudpablk OuTiM Oepy pecypcTapblH aWTajbl, MbICAJIbl, MOOWIBAI KOCBIMILIAJIAP,
HU(PIIBIK OKYJIBIKTAP.

- Kem naiiiananynisuiblK pecypcTap JAeTeHIMI3 CTYIEHTTEP, OKBITYIIbLIAD JKOHE
OKy TMpoleciHiH ©0acka KaThICyIIbUIaphl apachlHAa e3apa OpeKeTTecy YIIiH
MYMKIHJIKTED >KacalThiH HUGPABIK Kypaiaapibl aTaljbl, MbICAJbI, BUPTYaJJIbl
cabakrap, popymaap, yartap xKaTasbl.

Hudprasik OuUtiM O0epy TEXHOJOTUSICBIH Ma3MyH Typl OOMBIHIIIA TOPT HETI3r1
Typre Oesice OOIaIbI:

~ MoTiHIIK pecypcTap, ojlapFa AJIEKTPOHABIK KiTanTap, Makajiaigap, MOTIHIIK
(dbopmaTTarel OKy MaTepHaliIapbl KaTalbl, MbICAJIbI, SJIEKTPOHIBI OKYJIBIKTAp, O10TTap,
Bukunenus sxone T.0.

- beiiHe xoHEe ayauo Ma3MyHJbl Kypaljapra JICKUIUsUIap, MojKacTrap, OeiiHe
cabakrap KaTajJbl, OHbIH MbIcayapel periHae, YouTube Ourim Oepy apHamapsl,
MaTeMaTUKAJIBIK MOJIKACTTapAbl ajaca 0oJiaibl.

- I'padukanbik ;xoHE KOPHEKI pecypcTap peTinie uHdorpaduka, guarpammanap,
JTMHAMUKAJIBIK KECKIHJIEp alibiHaJbl, OHBIH W1 KOJJaHATBIH Typiaepine, Sketchpad,
Desmos xoHe T.0. Kypaiaaphl *KaTabl.

— OfMibiH pecypcTapbl JETE€HIMI3 OWBIH 9JIICTEpl MEH MEXaHUKAChl apKbLIbI
OKBITYyFa apHajJFfaH KypajlJgapAbl aTaiibl, OWbIH PECYpPCTApbIHBIH MbICAJIBI PETIHJIE
Kahoot!, Times Tables Rock Stars >xoHe T.0. CUAKTBI pecypcTapsl ajica 001aibl.
MartemaTuKaJbIK MOHAEP/Il OKbITY OaphIChIHAA KOJIIAHBLIATHIH UMPIBIK OLTIM Oepy
TEXHOJOTUSIIapbl (PYHKIIMOHAIIBUIBIFEI OOMBIHINIA TOPT OAFbITTHl KaMTHABL (25-
CypeT):

- MareMaTukanbelK ecenTepil UIenly Kypaljgapbl CTYJIEHTTEepre Kypaeni
MaTeMaTUKAJIBIK €CeNTep/ll IIeNIyre KOMEKTeCeTIH OaraapiaamMaiblK eHIMAEp OOJbI
TabbIaabl, Meicanbl, Wolfram Alpha, Photomath, Maple xone T.6.
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- JlepexTepal Kypy KoHE Tajjiay KypalJapbl JETEHIMI3 YJIKEH IEpPEeKTepMEH
KYMBIC 1CTE€yre apHalfaH OarnapiamManap, Taijay >KOHE BH3yalu3allus xKacay
KypaJapbl OOJbIN TaObLIAABI, €H KU1 KOJIIAaHBUIATBIH MbIcayiiapbina, Excel, SPSS,
Tableau xxonHe T.0. Kypangapsl KaTaibl.

—- Mopgenbiey koHe cuUMysiusiay Oarjgapiamanapbl - MaTeMaTUKaJbIK
MOJIEBAEP 11 BU3yaln3alusiiayFa >koHe TallJayFa MyMKIHIK O€peTiH Kypaliiap, OHbIH
MbicanbsiHa GeoGebra, MATLAB, Simulink >xoHe T.6. mporpamMmmanapsl *ataJibl

- barjmapnamanay »xoHe ecenTey OarbIThl  CTYJEHTTEpre Oaraapiamanay
HETI3/IEpIH YUPETETIH XKoHE ANTOPUTMAIK €CenTepiAl IIEeNly AapKbUIbl JOTUKAIBIK
oilyiayIbl JaMBITYyFa KOMEKTECETIH OaraapiiamMaliay opTajiapbl MEH TUIJIEPIH KAMTHU/IBI,
Oyl MakcaTTa KoJiJlaHyFa OoJiaThlH TexHojorusuiapra, Python, Scratch, MATLAB,
Logo »xoHe T.0. mporpammarnay TUIAEpiH KaTKbI3ca 00T IbI.

bonamak Maremarnka MyralmiMAepiH Aaspiaay OapbIChIHIA JIOTHKAIBIK OMIaybIH
JaMbITy1a TU@PABIK O11iM Oepy TEXHOJIOTUSIAPHIHBIH (YHKIIMOHAIIBIFBl OOMBIHIIIA
KIKTEJITeH OaFbITTapblHA TOJBIFBIPAK TOKTAIANBIK.

Maremaru Mogeabaey
KaJIBIK Jepexrepai JKOHe Barxapaam
ecenrepai KYPY *KoHe BH3yaJu3a AJ1AY JKOHE
mienryre Tajaaay nusay CCZHTC
apHaJIFaH Kypajajaapbl O0araapaam y
KypaJjjaap ajapsl
( N\ |7 N\ | N |7 N\
Crynentrepre
Crynenrrepre MaTeMaTHKAIbIK Gafﬂapnahfanay .
Kypaeni Y nkeH YSN——— HET13/IepiH YHPETETiH
MaTeMaTUKAJIBIK JepeKTep, P KOHE alTOPUTMJIIK
. BH3yaJIH3aIysiia :
ecenTepai | | Tamnmay xoHe | £2 SKOHE €cenTep/i ety
Iernryre BHU3YaTH3aIUs }T]anz[a o APKBUTBI JIOTUKAIBIK
KOMEKTECEeTiH Oarapiamanap v MKiI?I] ik OiJIayIbl JTAMBITATHIH
OargapiIaManbiK BI. %e o Ji:[ Oarmapnamanay
OHIMJIEp. peat. TLAZIEpl KOHE
OpTaJaphl.
- J | J | |\ J
N ( N ( N (
Mpeicansr: Meicansr:
| | Wolfram Alpha, | | | Mbicans: Excel, | || GeoGebra, | | Mbeicainsr: Python,
Photomath, SPSS, Tableau. MATLAB, Scratch, Logo.
Maple. Simulink.
J & J & J &

Cyper 25 - OyHKIMOHAIIBUIBIFBI OOUBIHINA OAFBITTAPbI

MaremaTukalblK ecenTep/l LIelyre apHalnral Kypaiaapasiy 0ipi - Wolfram
Alpha mudpasik miargopmackeiiaa, op MOH/IIK aiiMakK YIlIiH MaTeMaTUKAJIBIK €CEeNTep/Il
menry1i  SKeHUIETEeTIH apHaiiel  Oemimaep Oap (26-cyper). byn OemiMuep
MaTeMaTUKaHBIH HAKThl TaKbIphIITapblHa OeliMIenreH, MbIcaibl, anreopa,
MaTeMaTUKAJIbIK Tajljay, TEOMETpPUs >KOHE BEKTOPJBIK amMmaijgap KoHe T.0.
TaKbIPHITITAP.
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MaremaTuka »

% MowaroBble pelleHua J-f(-l')d\' Wcuncnenune n aHanus
{ /
X
&[h SnemeHTapHan 2o eoMeTpua
MaTemarika 12

x2-1 Anretpa y"(x) Buddeperimanshie
ypaBHeH!
714 Yepuerme v rpaduka ﬁm CratucTuka

Cyper 26 - Wolfram Alpha Gemnimaepi

Op OesiM MmaiananybUIapra MaTEMATUKAIBIK CYPAHBICTAPAbI €HT13Y, erken-
TEerKEUl IIelIMIep >KOHE KaJaMmJblK TYCIHIKTEMeNepAl YHpeHy KypaiaapblH
ycoiHaApl.  [lmargopmanarbl  KYpbUIBIMIBIK TOCUT  CTYACHTTEPre TYCIHIKTEPIH
TEPEHJIETY KOHE MpolbiemManapabl ILIely JaFAblIapblH SKETULAIPY YIIIH apHaibl
pecypcTap/bl aiiaiana OThIPbIN, HAKThl MATEMATHKAJIBIK YFBRIMIAPFa Ha3ap ayjapyra
MYMKIHJIIK Oepe/.

Meicainsbl, «Ecentey oHe Tanaay» 0ejliMi TaHAaJbIHCA, COJ 06JiM OOMBIHILIA
TEOPUSJIBIK aKIapaT, MOHHIH HETri3rl MOJYJBJAEPIHIH €CEeNTep MbICAIIAphl MKOHE
TyciHaipMmenepi 6epineni (26, 27-cyperrep).

WHTerpansl [TponaBogHbIe

Bbl4MCNATL ONpeAeneHHble U HeonpeaeneHHble B3ATb NPOM3BOAHYHO OT OQHOMEPHbLIX UMK
WHTEerpanbl MYHKUMA. IHTErpupoBaTh N0 OAHOW UNU MHOTOMEpHbIX MYHKUMA. BIYMCNIUTD YACTHYIO
HECKONbKMM NEPEMEHHBIM. NPOU3BOAHYIO Bblpa)KeHMﬁ c Bonee Yem 0HON

. nepemMeHHoO.
BbluMcnuTe HeonpeaeneHHbIil UHTerpan:

1 WHTerpupoeaTtb x*2 sin*3 x dx = ‘

BbIYHCTIUTL NPOU3BOLHYIO (DYHKLMM:

| na o
‘ npouzeogHan x4 sin x =

BbIYMCNMTL ONPELENEHHbIIH UHTErpan:

MHTErpUPOBATb sin x dx OT x=0 A0 pi - ‘ BbIYMCNKUTL BbICLUWE NPOU3BOAHBIE:

( .
| BTOpaA NpoM3B0AHaA sin{2x) = ‘
Bbl4MCNMM HECODCTBEHHDIIA MHTErpan:

Euwle npumepsl

int sinx/x dx, x=0..56CKOHEYHOCTE - ‘ BbIYMCNIUTL YACTHbIE NPOWU3BOAHBIE:

‘ A/BX X 2 yM, nfai xA2 yr ] ‘

Euwie npumepel

Cyper 26 - [Inatdopmana uHTerpanaap/ibl, TYbIHIbUIAPIbI HIBIFAPY
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MNpenensl

WccnenyiiTe npegensHoe NoBeAeHHE YHKLMK K
€€ NPUONIKEHNM K ONHOM TOYKE UNK
ACUMNTOTUYECKOM NPUBMIKEHUN K GECKOHEYHOCTH.

BbluMcnuTh Npeaen:

‘ lim (sin x - x)/x"3 Npu x->0 = ‘

‘ npegen (1+1/n)*n npu n->6eCcKOHEYHOCTL = ‘

BbIYMCNHUTE OQHOCTOPOHHWIA Npeaen:

‘ lim x/|x| npu x->0+ = ‘

Eue npumepel

[NocnegosaTenbHOCTU

BbIYUCIUTL U UCCNEA0BATL NOCNEA0BATENBHOCTH
LENbIX YACEN UMK APYTHX YUCMOBBIX SHAYEHWA.
HaiiTi NpoaomKeHUA 1 POPMYTbI ANA W3BECTHBIX
UNU HEM3BECTHLIX NOCNEA0BATENLHOCTEN.

MpoaHanuaupyiTe NOCNENOBATENBHOCTb:

‘ nocnegosarensHocTb uncen GuboHauum = ‘

BbIYMCNIMTE BO3MOXKHYIO (DOPMYITY U NPOAOIKEHHE
AN NoCcnefoBaTeENbHOCTH:

1,4,9,16,25, ... = ‘

PelunTe NOBTOPSAIOLLEECA YPABHEHUE:

\ r{n#1)=nA2+r{n) = \

Cyper 27 - [Inatdhopmasa mekrepre, TybIHABUIAPFA €CEM MIbIFapy

Meicansl, 28-cyperte kepcetiuirenneit “Ecentey skoHe Tanmay” OeniMiHJE

x*sin(x) TybIHIBICHIH €CENTEY i JKY3€Ere aChIPBII KOPEHiK.

FROM THE MAKERS OF WOLFRAM LANGUAGE AND MATHEMATICA

¥ WolframAlpha

npoussoaHas x*4 sin x

¥ ECTECTBEHHLIN A3LIK | | f§5 MATEMATUYECKMA BBOA

EH PACWMWPEHHAR KNABUATYPA :i: MPUMEPHl  # 3ATPY3UTL 28 CIIYHAWRHLIR

Cyper 28 - TybIHABIHBI €CENTEY MBICAIIBI

EcenTey xonarpiHa WIbIFapy KaXeT €CENTIK MOTIH/IK (popMaTTa EHri3uieal ae,
“EcenTey” 6aTplpMachl OachlIaabl.

29-cyperre WolframAlpha yceiHFan ecenti WIbIFapybl >KOJAApbl, MIEIIiMi
YCBIHBLIA/IBI.

Mpon3BogHbIA < Mowa

DBOE peLueHue

d 4. 3.
. (x* sin(x)) = x* (4 sin(x) + x cos(x))
a

600000 |
400000 |
200000 |

RY2AST
Had8oo |
400000 |
600000 |

Cyper 29 - TybpIHABI LIBIFAPY KOJIBI
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ConbiMeH Karap, KOOPIMHATAJIBIK KA3BIKTHIKTAFbI CBhI30aChIH,
TPUTOHOMETPHSUTBIK (DOPMACHIH, aTbTEPHATUBTI (JOPMACHIH, COHBIMEH KaTap, CaHIBIK
TYOIpJiepiH KaJaM/IbIK HYCKaYJIBbIK apKbLIbI alnbii kepceTeal (30-cyper).

MpueeaeHHan TpUroHoMeTpuUleckas Gopma | [ Nowaroe LIeH}

x* Ccos(X) + P sin(x)

AnbTepHaTUBHaA Gopma

-ix 4 1 x 4 ., -ix 3 . ix 3
et x +££" X +2ie "X =2ie " x

N | =

CNOBbIE KOPHU Bonblwe uudhp
X ~ +£8.30292918259702...
X =~ +£5.35403184117202...
X ~ +£2.57043156033596...
x=0

X ~ 11.3348255830187...

Cyper 30 - TybpIHABIHBI MIBIFAPYIbIH KaJaM/IBIK HYCKAYJIBbIFbI

TybIHIBIHEI €cenTey OapbIChIH/A, KATAPbl BIABIPATYAbI, OCIT1I1 HHTErpall MEH
0eJrici3 uHTerpaiabl Kysere aceipaast (31-cyper).

j x3 (x cos(x) + 4 sin(x))dx = x* sin(x)
\peneneHHbIn UHTerpan Bonble unpp

j"x3 (x COS(x) + 4 sin(x)) dx ~ —6.0880681896. ..

ST

&. Crpanuua sarpysku NOALEPXUBAETCSH A3bIKOM WOLFRAM

Cyper 31 - [InatdopMmanarsl ecen HOTHUkKECI
bonamak maremaTuka MyfrajgiMJiepiH Aaspiay OutimM Oepy OargapiiaMachbIHBIH

«AHAIATHUKAIBIK TEOMETPHS TIOHIHJIET1 ecenTey 0acka /1a MbICAIIaphIH KapacThIPHIIT
eTeilik (12-kecre).
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Kecte 12 - Wolfram Alpha-na « AHanuTuKanblk reoMeTpus» MoH1 OOMbIHIIIA

0) BekToOpiapsl-
HBIH BEKTOPJIBIK
KOOEUTIHICIH
Taby Kepekx.

Taxplppin Ecenrep Bonbdpam Anbdanarsl memim:
1 2 3
Bexropunap, A = (1, 2, 3)| Wolfram Alpha BekTopiapIblH KOCBIHIBICBIH Kelleci
BEKTOpJIap- xoHe B = (4, 5, | dopmyna GolibiHIIa ecenTen i:
Jarel amanaap. | 6) exi BEKTOpHI- A+ B =1+42+53+6) =(579)
Bekropabig HBIH KOCBHIHIBI- | Ocbutaiima, A xoHe B BeKTOpsIapbIHBIH KOCBIHIBICHI (5, 7,
KOOpJMHATAaNla | ChIH TAOBIHBI3. 9)-ra TeH.
pHI A (1, 2, 3) xone | AB  BeKTOpBIHBIH KOOpIMHATajapsl MblHa (opmyia
B (4, 5, 6)]| OoiibiHIIA TaOBLIAIBI:
HYKTeJe-piH AB=(x2-x1,y2-yl,z2-zl)
KOCATbIH MoHzep/ai aybICThIpaMBbI3:
BEKTOP/IbIH AB=#4-1,5-2,6-3)=(3,3,3)
koopauHarana- | Ocbutaiima, AB BeKTOpBIHBIH KoopanHaTanapsl (3, 3, 3)-re
pBIH Ta0y. TEH.
A = (1, 2, 3) | BekropaslH y3bIHIBIFBI (hOpMyTIa OOUBIHIIA ecenTeNe i
BEKTOPBIHBIH 14| = \/m
Y3bIHABIFbIH MoHiep/1i aybICTHIPaMBI3:
TaOBIHBI3.
|A| =\/12+22+32 =V14+4+9=+14~ 3.74
Ocpinaiiima, A BEKTOPBIHBIH Y3BbIHJBIFBI IaMaMeH 3,74-ke
TEH.
A = (3, 4, 0) | A BexTOpBIHBIH X OCiIHE MPOEKIMACH BEKTOPABIH OipiHIIIi
BEKTOPBIHBIH X | KOOPIWHATACHI OOJIBIT TAOBLIABI:
ociHe X-Kka mpoekmusi: 3
MIPOCKLHUACHIH Ocpunaiiiia, A BEKTOPBIHBIH X OCiHE MPOEKIUACH 3-Ke TEH.
TaOBIHBI3.
A = (1, 2, 3) | Hykrenik keOeiiTiHai ¢popmyna OONBIHIIA €CeTTENei:
xoue B = (4, 5, A-B =14+ 25+ 3.6 =
6) BEKTOpJaphI- 4 + 10 + 18 = 32
HBbIH  HYKTeniK | Ochutaiiima, A koHe B  BEKTOPIApBIHBIH HYKTEIK
KoOEUTIHICIH KeOelTiHaici 32-re TeH.
TaOBIHBI3.
Bexropmapaer | A = (1, 2, 3) | Wolfram Alpha nykrenik kebeiTiHaiHi Keneci (opmyrna
H ckamsp, | xoHe B = (4, 5, | OoifpIHIIA ecenTeiimi:
BEKTOPJIBIK 6) eki| A-B=1-4+2-5+3-6=4+ 10+ 18 = 32
KOHE  apajac | BEKTOPbIHBIH Ocpunaiiiia, HyKTemiK kebeitinai A - B = 32.
KeOeUTIHICI, | HYKTEIIK
oJIapAbIH KOOCHUTIHIICIH
KacuerTepi, Taby Kepekx.
Konganbulyel | A = (1, 0, 0) | Wolfram Alpha BexkTOpibIK KeOeHTiHIIHIH (HOpMyTachH
xoue B = (0, 1, | malimananapr:

A X B = (i,j,k) = (1,0,0) x (0,1,0)
Hormxeci: A xB=(0,0, 1)
Bys BekTOpIIBIK KOOEHTIHAIHIH HOTHXKeci Z oci OoibIMEeH
OarbITTaJIFaH BEKTOP €KeHiH OUIAipesi.
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12 — KecTeHl1H KaaFachl

1 2 3
A=(1,2,3), B=| Wolfram Alpha apanac xebetitinai A - (B x C) perinne
(4, 5, 6) xone C | ecenTerii.
= (7, 8, 9)| AngeiMmen B x C BeKkTOpibIK KOOCHUTIHIICIH ecenTeimis,
BEKTOPJIApbI- COJIaH KeliH A-MeH HYKTeliK KoOeHUTiHAiHI TabaMbI3:
HBIH apainac B x C = (-3,6,—-3)
KOOEUTIHICIH
Taly Kepek. A-BxC)=1-(-3)+2-6+3-(-3)
=-3+4+12-9=0
Hotmxkeci: apanac kebeiitinai 0-re TeH, 0y BEKTOpIapIbIH
KOJIJTMHEAPIIBIFBIH KOPCETE/].
Hyxkrenik Bypbiutel  ecentey  ymiH < TemeHueri  ¢opmyna
KoOenTIH1 KOJITAHbLIA b
apKpUIBL A = (A-B)
(1,0,0) xoue B = cost = (4| 1B
0,1, 0) | Wolfram Alpha xenecineit ecenreiizi:
BEKTOPJIapbl A-B=0,|A|=1,B|=1
apachIH/IaFbI cosd =0 — 0 =90°
OYpBIIITEL Ocpuraiima, A xoHe B BeKTOpJIapbIHBIH apachIHIAFbI
CCCNTCY KEPEK. | Gyprimr 90° -ka TeH, Oy OJIapAbIH MEPIICHIUKYISPIBIFBIH
pacTansl.
Koopaunarana | Y emmemi | Wolfram Alpha keHicTiKkTeri €Ki HYKTEeHiH apaKallbIKTHIFbIH
p amici - eKi | KoOpAUHATTAp Taly yIIiH (GopMyIaHbl KOJIAaHAIbL:
HYKTEHIH KyHecinzeri d=+(x,— %)% + (V2 — y1)? + (2, — 21)?
apaxambiKTeiF | A(1,2,3)  xome Hyxkrenepain KoopauHaTaIapbiH aybICThIPaMBbI3:
BIH Ta0y B(4,5,6)
HYKTEJIepiHiH 5= 4-12+(5-2)*+(6-3)=
apaKalIbIKThI- V9+9+9=+27=3V3
FBIH Ta0Y Kepek. Ocpinaiiia, A xoHe B HykTenepi apachlHAAaFbl KAIIBIKTHIK
3v/3-ke TeH.
Addunmix Addunmix Wolfram Alpha temenneri Tenaeyai Typa >Kaumbl Typle
KOOpJAMHATaja | KOOpAWHATa-l1ap | KOJNAaHaIbl:
p KyHeci - | xyHeciHueri y—yl=m(x—x1)
teHaeyni typa | A(1,2) xoHe | MyHaa, m — Ty3yaiH kenbeyi (OypsIuTHIK K03 uimenti),
Tady B(4,6) oJ Keneci popmysia OOIBIHINIA ecenTene/i:
HYKTenepi
apKbUIBI  ©TETIH m = Y2~ W1
TY3YyiH Xy — Xq
TeHIEYiH Ta0y | MoHIep/l opblaapbiHa KOSIMbI3!
KEpEK 6—-2 4
m=——==
4-1 3
Enmi xenbey wmoni meH A(1,2) HYKTeCiH TeHIeyre
aybICTBIPaMBbI3:
- 4 2
y =3 X+ 3
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12 — KecTeHl1H KaaFachl

1 2 3
Addunmix Addunmix byn TeHAeY i HIEIICEK KeJleciHi aJlaMbI3:
KOOpJIMHATAlIA | KOOPJUHATA-JIap 4 2
p Kyieci - | xKyHecinzeri y=3x+t3
TeHaeyai typa | A(1,2) xone | Ocblnaiiia Typa TeHJey Kelleciiei MIbIFabl:
Tady B(4,6) 4 2
HYKTEJIEp1 3 3
apKbUIbl  OTETIH
TY3YyiH
TeHICYiH Taly
KepeK
TixOypeiutel | HykreHig Wolfram Alpha xoopauHatamapapl BIFBICY — apKbUIBI
KOOpJAMHATTAp | KOOpAMHATANap | TYpJeHAipy (GOopMyJIachiH KOJIaHAIbL:
Kyheci - | BIH oip P'=P+V
KOOp/MHaTaja | KoopauHaTa-nap | MoHaepi aybICTBIPaMBbI3:
pabl KyleciHeH P'=(2,3)+(1,2)=(2+1,3+2)=(3.5)
TYPJCHAIPY eKiHIIICiHe Ocepunaiiiia, P' HYKTeCiHIH jkaHa KOOpPIAMHATTaphl OOJBIIM
TYPJCHAIPY. tabbutagsl (3,5).
Kanga
KOOpJAWHATTap
KyheciHaeri
P(2,3) mwnykreci
V(1,2)
BEKTOpBIHA
BIFBICCHIH.

Hudpnasik Ou1iM Oepy TEXHOJIOTUSUIAPBIHBIH (DYHKIMOHAIABIFEI OOMbBIHIIIA
«MaTEeMaTHUKaJBIK €CenTep/il MIeNlyre apHairad Kypam» perinae Wolfram Alpha-uei
KOJIJJaHy CTYJIEHTTEP/I1H JIOTUKAJBIK OUJIAybIHBIH JaMyblHA alTapIbIKTall acep eTel,
Oyl maTeMaTHKaiblK OuliM Oepyneri Oipkarap 3epTTeyJiepMeH pacTaiaibl. byn
maTgopMa MaTeMaTUKa MaMaHbIFBIHBIH CTYJICHTTEPIHE aHAIUTUKAJIBIK KOHE ChIHU
OMJIayIbl JaMbITa OTBHIPHIT, MATEMATUKAJIBIK YFBIMJIAPbI TEPEH 3€PTTEYre MYMKIHIIK
oepei.

M.Katnun Xebin, B.batom 3eprreymiiiepiHiH MIKIPIHIIE «KOMIIBIOTEPIIK
anreOpa xyidenepi MeH rpaduKanblK KalbKyJIsSTOPJAp CHUAKTHI MIaT(opmanapibl
naiijlaaHy MaTeMaTUKAJbIK TMPOLECTepJl TEPEHIPEK TYCIHYre bIKMAI eTeiy.
«Research on Technology and Teaching and Learning of Mathematics» aTTh
eHoOerine onap «uudpiablK OUTliM 0epy Kypaljaaphl CTYJEHTTEPAl TalchlpManap/IaFsl
JOTUKAJNBIK OaillaHpicTapFa Ha3ap ayJapyra MYMKIHIIK Oepe OTBIpPBIN, Kypenl
ecenTeyiepal KOJIMEH JKYPri3y KaKeTTUIIriHEH OocaTaTbIHBIH»,- artan oTTi. byi
aHAJUTUKANBIK OHJay MEH mpoOiieMalap/bl ey JaFAbUIaphIHBIH JaMYybIH
bIHTaNaHabIpaasl [178].

Hudpnbik Ou1iM Oepy TEXHOJOTHICHIHBIH MaTEMAaTHKAJBIK OUIIMIe 9cepiH
3eprreren A.lllondenn, A.b.Cpupman xone JL.Uurnum e3nepiniH «MaTtemaTuka
outimi Teopusinapel: JKaHa miekapanapnabl 13Aey» kitadbiHAa «Wolfram Alpha men
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yKcac KypalJapibl KOJJaHy MaTEMaTHKaJbIK €CENTepJil TYCIHyre KOJ KETIM/II
€TETIHIHE ’KOHE TaHBIMJBIK KaOlIeTTep/IiH KaJbINTACyblHA BIKIAJ €TETIHIHE»,- Ha3ap
aynapansl [179]. Hudpiablk TeXHOIOTUSI CTYJEHTTEpre ecenTep/ii MEIyiH dpTypii
TOCUIIEpIMEH TXKIpUOE kacayra MYMKIHAIK Oepefl, Oysi oijlay MKEeMIUIITIH XKOHE
MaTeMaTUKAJIBIK MOCeJIeNep/il 9p KbIPbIHAH KapacThIpy KaOLIETIH IaMbITa]IbI.

JLbon xoHe T.0. 3eprreyminepAid kitaObiHma «Wolfram Alpha cusikror
uudpaelk  miatdgopmaiap  CTYASHTTEpAIH  JIOTHKANbIK  Oillay  JaFabUIapbliH
xKakcapTaabl»,- AereH KOpbIThiHabIFa Keni [180]. Ilnargopma TYNKiIIKTI HOTHXKEHI
FaHAa €MEC, COHBIMEH KaTap €CENnTepiH JIOTMKAJbIK KYPBUIBIMBIH KAKChl TYCIHYTE
XKoHe cedern-canaapiiblK OallaHbICTap bl TYCIHYTE BIKIAT €TETIH IIEIIiM NPOLECiHIH
KaJaM/JIbIK TYCiHIipMenepin ycoiHaasl [181].

P.Hocc nen C.Xoinc « Windows on Mathematical Meanings: Learning Cultures
and Computers» attel eHOerinae «Wolfram Alpha xoHe coraH ykcac Kypajijaap
CTYJCHTTEPre MaTeMaTUKAJIBIK YFBIMIApPMEH TEPEHIPEK ACHTeIe o3apa OpeKeTTecyre
MYMKIHJIIK O€peTiHIHY»,- aTal KepceTeil, OyJl oJapra JOTUKANBIK ONIayabl 1aMbITyFa
koMekTecenl. CTyJAeHTTEpP HOTHXKEIEP/l €JIeCTeTe alla/ibl KoHEe Tajjail amaabl, Oy
OJIapJIbIH aKMapaTThl TaJdAay >KOHE CUHTE3/Iey KaOUIeTiH biHTananabIpas! [182].

MaremaTtukanbik OuTiM Oepyeri HudpabIK TEXHOIOTUIIAPbIH Kenect O1p Typi
- IepeKTeP/il KYPY JKoHE Tanjay Kypanaapsl. byn kypanaapabiH 6oJamak MaTeMaTUKa
MyFaliMJEPIHIH  JIOTHMKANbIK  OWJayblHA ocepilH  aiikbiHgay — ymriH, Excel
nporpaMMachiMeH «MaTeMaTHKaIbIK JIOTHKA KOHE JUCKPETTI MaTeMaTHKay IOHIHIH
OCKITUITeH CHUIa0yChIHAAFbl TaKbIPHINITAp OOMBIHINIA €CENTEYIIKTep KYpPri3yil
Tajan KeTeuik.

Microsoft Excel —  JIOTHKanbIK, MaTeMaTHKAJIBIK >KOHE aHAJIMTHKAJIBIK
byHKIUATApAbl MaiijalaHaThIH ~ €CENTeyJep MEH JEpEeKTep/ll TalJayAblH KyaTThbl
Kypainbl Oosbin TaObu1aabl. Excel OarmapiaMachlH ecenTey YIIIH MaijanaHy
CTYACHTTEP/IH JIOTUKAJIBIK OWJIAybIH JAMBITa OTBHIPBIN, IEPEKTEPJl Taljay, MICIIIM
JIOTUKACHIH TYCIHY XKoHE (opMyajgapMeH >KYMBIC ICTEY JaFAblIapblH alTapibIKTan
JaMbITa anajbl.

Excel canmap meH QopmynamapMeH >XYMBIC ICTEy YIIIH apu(MeTHUKaIbIK
amangap MeH (DYHKUMSUTApIbIH  KEH O KUBIHTBIFBIH  KOJJaHaabl. MyHpaait
GyHKIUAIApABIH MbICAJIIAPHI:

— SUM: nuama3oH MOHJIEPIH KOCY.

— AVERAGE: oprama moni ecenrey.

— PRODUCT: anana3on MoHAEPIH KOOEUTY.
— EXP: mopexere msirapy.

Excel mporpammacbeingarel (QyHKIUSIAP CTYJEHTTEpPre JpPTYpJil €cenTeyiep
KYprizyre MyMKIHAIK Oepell *KoHEe MaTEeMaTHUKaJbIK Oilay KaOiJIeTiH IaMbITyFa,
CaHJap apachIHIaFbl OAMIAHBICTHI TYCIHYT€ KOMEKTECE/I].

Excel-geri norukanslk (GyHKIUSAIAP JIOTHKAIBIK OWJIayJbl HaMBITYFa BIKIAJ
€TEeTIH apTTap HET131H/1e Maceenep/Ii memryre kemekreceal (13-kecre).
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Kecte 13 - Excel-aeri Heri3ri JOrukanbK GyHKIUSIAP

Ne | Excel-geri norukansIk GyHKUMsIAp MaTtemaTHKaJIbIK JIOTMKaAaFbl onepanusiap
1 AND: O6apnblk maprrap aypsic 6onca, | A «XKOHE» nerenai Oimmipemi (JIOTHKaIbIK

TRUE wmoniH KaliTapaasl. MBpIcaibl, | KOHBIOHKIUS: €Ki 06K Te aKMKaT 0oJica FaHa
=AND (A1>10, B1<20). HOTH)KE aKMKAT 0O0Jajbl).

2 OR: xem gerenze Oip mapt aypsic 6oiuca, | V «+HEMECE» merenai Ginaipemi (JIOTHKAIBIK
TRUE wmonin Kaitapaasl. Meicansl, = OR | qU3bIOHKIMS: KeM JereHzae Oip Oesiri akukat
(A1>10, B1<20). 0oJ1ca, HOTHXKE aKUKAT 0OJabl).

3 NOT: xapama-kapchl jorukanblk MoHIi | = «EMEC» nmerenmi Oimmipeni (JIOTHKAIBIK
Kaitapaznbl. Mbicanel, = NOT (A1=10). TepicTey: allHBIMAJIBIHBIH MOHIH ©3repTei).

4 IF: mapTThl TeKcepyi OpbIHAANWABI JKOHE
erep wmwapt aypeic Ooica, Oip MoHAL, ai
xairaH OoJica, EKIHIIICIH KadTapasbl.
Meicansl, =IF (A1>10, "AptoIk", "Kem").

Excel 6armapiamacbin MaTEMaTHKAJIBIK JIOTHKA MEH MAJIIMIEME JIOTUKACHIHBIH
€CEeNTepiH MIenIyre Heri3 OOJaThIH aKWKAT KeCTeNeplH KYpy VIIIH Maijananyra
oomamel. IpHApIK  kectenepinge AND, OR, NOT CHAKTBI  JIOTHKAJIBIK
omneparnusiaapabl OHal ecenTeyre KoHe 0JIAp IbIH HOTHKEIEPIH Tanaayra 6onaasl. by
CTYACHTTEP/I1H ChIHU OJIay *oHE JOTUKAJIBIK MalbIM/Iay AaFIbLIapbIH TaMbITAIbI.

Excel OarmapnamaceiHAarbl MIAPTTHI (QopMarTay CTYACHTTEPre AepeKTepAl
KAKChIpAK TYCIHYre JKOHE TajjayFa KOMEKTECETIH MOHJAEepre Heri3JenreH
VAIIBIKTapbl KOpPHEKI TypJle TaHJaayFa MYMKIHIIK Oepeni. Mpbicanbl, OepiireH
mapTTapra collkec KeJIMENTIH OapiblK MOHAEPA1 KbI3bLI TYCIIEH Ooeiyre Oonanbl. by
JOTUKAJBIK OMEpalusuiapJbl Taljay »>KOHE BHU3YaNIbl OeilHeney AarJbUiapblH
JaMBITYFa bIKIAJ €Tel.

«MaTtemaTUKaabIK  JIOTHKAa JKOHE  JUCKPETTI  MaTeMaTHKa»  IOHIHIH
«IIpenukarrap anreOpachlHbIH MaTEMATHKAIbIK MaTEMaTHKaJbIK Teopusiiapaa
KOJIJTAaHBLUTYbI» TaKbIPBIOBI OOMBIHIIA ecenTeyikTi Excel mporpaMMachkiMeH HIbIFApHIT,
TaJIan Kepeuik.

Ecen:
(AAB)V(—AAC) dpopmyniacblHbIH aKUKATTHIFBIH aHBIKTAY KAXKET.
Excel-geri mbirapy »oJbl:

1. Heri3sri kecTeHi Kypy

0 (xanran) xoHe | (akukar) MoHIepiH KaObuimail amatein A, B xone C

allHbIMaJbUIAphl YIIiH OaraHjap Kypbuiabl. OCkl MOHAEPAIH OapIbIK MYMKIH

KOMOMHAIUsJIAPBIH KOPCETETIH KECTEHI JKacalbIHbI (32-Cyper):

— Erep A=0, B=1 xxone C=0, 6y 6ip koMmOuHaIus 6osca
— A=1, B=0 xxone C=1 Oy 6acka koMmOMHaIKsI 00BN TaObLIAIBI.
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F15 v fe
A B C D

1 A B C

2 0 0 0
3 0 0 1
4 0 1 0
5 0 1 1
6 1 0 0
7 1 0 1
8 1 1 0
9 1 1 1
10

Cyper 32 - Excel-ne akukar-»anraH KeCTECIH KYpy

2. A, B xone ( MOHAEPIHIH TIPKECIMIH OpHATKAHHAH KEHIH JIOTUKAJBIK
omepanusaapAbl €CcenTey VYIIIH »aHa yil OaraH KOChUIaAbl. Byl JIOTHMKaNbIK
oneparnusinapasl ecentey yurin Excel mporpammaceinaa 33-cypeTTe KepceTurenaeit
«Dopmynbly OeriHzeri, «BcTaBuTh (PYHKIHIO» OPEKETI apKbUIbI, KaXXeT (PYHKIUS
TaHJIAJIBIHBIIN, ecenTey (OPMYJIAChIH Ka3bLIa IbI.

Daiin lnasHan Bcraska PasmeTka cTpaHunup! Dopmynel [lanny

A2 B OB B O E E

Bcrasute  Astocymma MNocnegrune ®uHaHcosble Slornueckune Tekctosbie [atamn C
byHKUMIO v v v v v BpEMA ™ M

BubnnoTeka hyHKLMIA

F15 Beraska dyHKuuu ? X

Nounck dyHKUMM:

BEeauTe KPaTKOE OMNMCaHUE AEHCTENS, KOTOPOE HYKHO Haitti
BHINOAHUTL, M HAaXMUTE KHONKY “HaiTu®

Kateropwua: | loruyeckue v

Bui6epute dyHKUMIO:

ECAMOLLBKA
ECHA

"

nan
UCKMAN
VICTUHA

W N LA WN

[y
o

ECNA(nor_| _eCnn_ncT _eC/IN_N0Xb)

MpoBepseT, BEINOAHAETCA M YCNOEME, M BO3BPALAET O4HO SHAYEHUE, ECTN
OHO BLINOAHSAETCS, U ADYrOe 3HAYEHUE, ECTN HET.

=
B W N

[
w

CHQEBKE no 3Tou Q'{HKI:!HM [ 0K ] [ OTmeHa ]

=
N

Cyper 33 - @yHKIUA TaHAAY

’KaHa 6araHpaap yuliH eHrisisiren ¢opmyJianap:
A A B: byn )XOHE onepanuscel 1-HoTmxeH1 Tek A xoHe B ekeyi ne 1-re TeH

0oJ1aThIH XXOJIIapa mbelirapaabl. Erep monaepain 6ipi 0 6osca, HoTHke 0 Gomas:
=AND(A2, B2)
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—AAC: Mysna 613 A MoHiH e3repty yiuiH “ZKOK” onepanusicblH KoJiJaHaMBbI3,
conaH keiiH A xoHe C )xaHa MoHAEPiHIH apackiHaa “Y)KOHE” konganambi3:

=AND(NOT(A2), C2)

AAB xone —AAC omnepalusiapbIHbIH HOTHXKEJIEPIH €CENTEereHHEeH KeiiH, 013
oyn notmxkenepre HEMECE (V) onepanusicein KonaaHablK. Erep ockl epHeKkTepAiH
KeMm jerenje Oipeyi 1-re OaranaHca, xannbsl MoH 1 Oonaabl:

=0OR(AND(A2, B2), AND(NOT(A2), C2))

dopmynanap EHri3UIT€HHEH KEWiH, JIOTHKAJbIK OmepalusiapAblH HOTHXKEC]
aBTOMATTHI TYPJI€ YAILIBIKTapFa MIbIFabI (34-Cyper).

A B C D E F
A | B | ¢ | aae | -aac |(aAB)V(-AAQ]

W 0 N O 0 bW N
L i i = = R ==
e == T S S = R
= O O O O
o OO 000
= O O OO
L i = = N =

-
=]

Cypert 34 - JlorukanbsIK oneparusiiapablH HOTHXKEC]

OcbiHpail cusikTbl «MaTeMaTHKalbIK JIOTUKA JKOHE JUCKPETTI MaTEeMaTHUKa
MoHIHIH ecenTepin Excel mporpammachl apKbUibl IIbIFAPY HOTHXKeNepiH 14-kectene
KapacThIPBIN OTEHIK.

Kecte 14 - «MaremaTukanblK JIOTHKa JKOHE JUCKpeTTI MartemaTtuka» Excel
MPOrpPaMMAChl APKbLUIbI IIBIFAPY MBICAJIIAPHI

Taxplpbin Ecenrep Excel-neri menrim:
1 2 3
®opmynansl | DopmyiIaHbIH 1. A, B, C aiiHpIManbuiapbl YIIiH aKUKaT KECTECIH KYPY.
H OpBIHJAIY | OpBIHIAJIATHI- 2. ®opmynanbiH MaHzAepiH ecentey yuriH JKOHE, HEMECE
MYMKIHIITIH | HBIH aHBIKTAy xoHe EMEC norukanslk QyHKIMIIAPbIH KOJIJAaHAMBI3.
TEeKcepy A| B | C | AAB | ~AAC | (AAB)V(—AAC)
(AAB)V(—ANAC). 0] 0 0 0 0 0
010 1 0 1 1
0] 1 0 0 0 0
0] 1 1 0 1 1
110 0 0 0 0
110 1 0 0 0
1 1 0 1 0 1
1 1 1 1 0 1
Konnansuiatein popmynanap:
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14 — xecTeHIH KaJFachl

1 2 3
e AAB:=AND(A2, B2)
o ~AAC:=AND(NOT(A2), C2)
o KopbITbIHBI dopmyna:=OR(AND(A2, B2),
AND(NOT(A2), C2))
KopbITBIHBL: ®opmyna OpPBIHAAIANIBL, OUTKEH1
allHbIMaTBLIIApABIH KeOip MoHAep yIiH HOTHXKe | (aKuKaT).
®dopmyna- dopmyna e A, B, C aifHpIMaNBUIAPHI YIIIIH aKUKAT KECTECIH KYPY.
HBIH aKHUKAT AMHBIMAJIbI- e lMmrumkanuss MEH KOHBIOHKIUSHBI ecentey yuriH IF sxone
MCH JapAbiH Kauaai | AND norukaibik GyHKIUSITApbIH KOJTAHBUIA B,
KAIIFaH/IBIFBl | MOHJICPIHIE
H TCKCEPY aKHUKAT XKOHC A| B | C |A-BA| B—»CB | (A—»B)A(B—()
KaJtrat 010 0 1 1 1
OoMaThIHABI-FBIH | [ o | 1 1 1 1
AHBIKTAaHBI3 0 1 0 1 0 0
(A—B)A o1 |1 1 1 1
(B—C). 110]0] o0 1 0
110 1 0 1 0
1 1 0 1 0 0
1 1 1 1 1 1
®opmynanap:
o Nmmnukamus A—BA:=IF(A2=1, B2=1, 1)
e Nmmnukamus B—CB:=IF(B2=1, C2=1, 1)
o Kopsiteiaast popmyna:=AND(IF(A2=1, B2=1, 1),
IF(B2=1, C2=1, 1))
KopsiTeiael: ®opmyna aliHbiMansuiapasiy A=0, B=0, C=0
MOHIEpl YIIiH aKuKaT, Mbicanbl, A= 1 sxoHe B=0 >xarmaiibiana
KAIIFaH.
Maremaruka | Vx(P(x)— I. P(x) xoHe Q(X) mpeauKaTTapblH X ailHbIMAJIBICBIHAH
JIBIK Q(x)) TOyeJI[l JIOTMKAIBIK (YHKIUS PpeTiHAE ecenTehmis.
teopusnapaa | [lpenuxatsi- Meicansl, P(x)=x>2, ain Q(X)=x<5 00JCBIH.
IIpeInKaT HBIH 2. x MOHJEpIHIH TI3IMiH jkacar, 9pOip MpeauKaT X MOHiHe
AnrebpacblH | OpBIHIATYBIH coliKec KeJIeTiHIH TeKCcepeiK.
KOJIJaHy TEKcepy Kepek,
myHzaa P (x) X | P(x)=x>2 Q(x)=x<5 P(x)—Q(x)
aoHe Q(x) X 1 ]0 1 1
alHbBIMAIbI- 2 10 1 1
CBHIHBIH MOHIHE
Tayengi 3 |1 ! !
penuKaTTap 4 |1 1 1
00IBITT 5 |1 1 1
TaObLIA/IbI. 6 |1 0 0
®opmynanap:

e P(x)=x>2:=IF(A2>2, 1, 0)
e Qx)=x=5: =IF(A2<=5,1,0)
e HWmmnukauus P(x)—Q(x): =IF(B2=1, C2=1, 1)
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14 — xecTeHIH KaJIFachl

1 2 3

Kopsiteiass: [Ipeaukat x=6-m1an 6acka x 0apibIK MOHAEP] YIIiH
KaHaraTTaHBIPBUIAABL, Oy VX TIpeuKaT
KaHaraTTaHIbIPbUTMAFaHbIH OLAipe .

Kopsity IIpenukarrap- 1. Vx(P(x)) xxone Ix(P(x)) npeaukaTTapblH KapacTblpaMbl3,
Kacuer-Tepi | JbIH MyHa, P(X) — OyJ1 TOTUKabIK QyHKITHUS.
(ombebarn- OpBIHAATYBIH 2. P(x)=x>3 mpemukaTeiHa, op TYpil X MOHI Oap Kecre
TBIFbI MEH omM0e0anThIK KYpacThIpaubIK.
OOJIMBICBIHBI | KQHE Oap 0oy X P(x)=x>3
H KBaHTOD- KBAaHTOPJIapbIME 1 0
Japhbl) H TEKcepy. 2 0
3 1
4 1
5 1

P(x) ymin ¢popmyna:=IF(A2>=3, 1, 0)
3. Vx omOeban kBaHTOpbIH Tekcepy yurH JKOHE
¢byHkuusceH KonganaMeiz: =AND(B2:B6).
4, 3x Oap Oomy kBaHTOopelH Tekcepy ymiH HEMECE
¢yukuusceiH Konganameiz: =OR(B2:B6).
KopbeITeiHIBL: BoTy KBaHTOpBI aKUKAT, OUTKEHI MpEeIuKaT Kem
nereHzie Oip x YIIiH OpbIHIANAJbI, al oMOe0an KBaHTOp XKaJlFaH,
OUTKEH1 MpeANKaT X OapIIbIK MOHAEPI YILIH OpbIHAaIa OepMmeiti.

Excel mporpammaceiMeH >KyMbIC »kacay «MareMaTUKAJbIK JIOTHKA >KOHE
JTUCKPETTI MaremaTukay TmoHiHAer: «llikipiep JIOrMKAchIH» JKOHE OJapiblH
apakaTblHACBIH TYCIHIN KaHa KoilMal, COHBIMEH KaTap, KYypJesl JOTHUKAIbIK
OPHEKTEP/l BU3yalIH3aLUsay, THIOTE3aIapAbl TEKCEpYy >KOHE MOJAENbIEpP KYpY,
MOCEJIeH] IIeNIyre aHaJUTUKAIbIK KO3KapacThl KaJbIITACTHIPy, JIOTMKA MEH
MaTeMaTHUKaHbl OKBITY JaFIbUIAPBIH 1aMbITY, OMIayIbIH UKEMAUIIIT MEH OeHIMIUTITIH
KaMTaMachl3 €Ty CHUSKThI MYMKIHAIKTEp/l KaMTaMachl3 €TeTiH OoJlaliak MaTeMaTuKa
MyFalIMJEPIHIH JIOTUKAJIBIK OWJIaybl MEH Tajjay JaFAbLIapblH JaMBITYAbIH KyaTThl
KYpaJibl OOJIBIN TaOBLTABI.

MaremaTtukanblk OutiM  Oepyaeri HUQPPABIK TEXHOJOTHSIAPAbIH  YIITHII
TYpl — MOJENBJLY *KoHE BU3yalu3alusiiay OargapiiamanapblHbIH MbICANIBI PETIHJIE
GeoGebra mnargopmacein Tangan eteitik. GeoGebra miuar@opMackiHBIH MyFaliMIe
1ie, CTyICHTTEpre Jie Mai1albl, 9pi KbI3BIKThI (POpMATTaFbl KbI3METTEP1 Oap:
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Kecte 15 - Geogebra mnardgopmachkiHbiH UHTEpPEHCI

MareMaTuka-JIbIK
MoHEPI1
MHTEPaKTHBTI
ery, op Typii
MaTeMaTUKAJIbIK
3aHBUIBIKTAP,
dbopmamap  MeH
¢burypanapab
TYPACHAIPYIIH
aHMMaIUsIIaH-
FaH (hopMaThIMEH
KYMBIC  Kacay
MYMKIHJIIT1.

M¥FANIMOEP MEH CTYOEHTTEP

MaTeMaTUuKaHbl
MHTEPaKTUBTI eTy

MaHbI3apbl MaTeMaTUKanbiK KoHLenuuanapabl awy ywid 6apnay
apeKeTTepiMi3Ai KonaaHbIN KepiHi3, coaaH KeitiH ockl faFabinapabl

MeHrepy YLWiH Taxipubenik apekeTTepiMisai naiaanaHbiHbI3.

Pecypcrapasi 3eprrey

Ecenrepai
IIBIFApyFa, ey
JKOIIBIH TaJjiayFra

M¥FANIMOEP MEH CTYOEHTTEP

Terin

JKYMBIC TIPOLIECIH
OaKpLIay

6epepi. Byn MyFaniMaepre 6enceHai KaTbiCyFa >KaHe TankbinayFa

KeMeKTeceq.

MYMKIHZiriH Ka/IbKyNnaTop/ZlapMeH

¥CbIHATbIH

MaTEMaTUKAJIBIK MaTeéMaTUKaAHDbI

KaJIBbKYJIST H

ILKYIATOP 3epTTEeHI3

OK\/LUL»WB bGarbITTanFaH JKaHanblK awyfa HerisgenreH oKbITyabl anfa
JKbIMKbITY YIWiH NaitfanaHyra 60naTblH OHal KanbKynaTopnapbiMbi3abl
3epTTeHI3. Kes kenreH MmatemaTtuka aeHreui YUWIH, COHbIH IWIHAE 3D YWiH
ecenTeynepfi opbiHAaHbI3.

CTy TCHTTED, higl MYFATIMOEP

OKBITY KIHEC Classroom

Saranay Op OKYLUbIHbI

GaE)HCLIHIIa KEp1 K bl 3 bl KTbl py

OaliaHbIC

Bizain Classroom oKy nnatgopMambi3 MyFaniMaepre HakTbl Mary Jan Liv
(byHKHI/IHCLIH YaKpITTa CTYAEHTTEPAIH YIrepiMiH Kepyre >KaHe KeKeneHaipinreH - -
HaI‘/JII[aHaHy’ OKy TaXXipubeci yLiH »keke Kepi 6ainaHbic 6epyre MyMKIHAIK

i
MaTeMaTI/IKa-JILIK M¥FANIMIEP MEH CTYAEHTTEP
ecenTepal KajaM- 7 .
=S
KaZaMMeH *+3 Macenenepai
mbIFa -
by . 0w Ke3eH-Ke3eHIMeH
MYMKIHJIIT1
wewy
B bi3nin Math Practice Kypanbl okylbinapfa anrebpanbik
e . TYPNeHAipyre TYCIHIKTI TYpAe KON MKETKI3Y/iH XaHa »onaapbiH
p/ ycbiHaabl. CTyneHTTepiHisre anre6panbik epHeKTepi XeHingety

HeMece CbI3blKTbIK TeHAeyNepai Welly CUAKTbl anrebpanblk
ecenTepAi Wellyae bIHFARNbINBIK NeH epKiH coineyre MyMKIHAIK
6epiKi3, CoHbIMeH Bipre xelen KeHecTep MeH Kepi 6aiinaHbic
anbiHbI3.

MarteMatuKanbiK TaXipubeHi 3epTTeHis
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GeoGebra mnargopmaceiabiH  «I'paduKanblK KalbKyJISTOPBIHY» KOJJIAHBIIM,
«AHaJIUTUKAIBIK TEOMETPUS» TIOHIHEH KEJIECl €CENTI MIBIFApPhIN KOPEHIK:

Ecen: A(3,—2) nykTteci apKplIbl ©TETIH koHE 2X—3y+6=0 Ty3yiHe mapajienb
0oJIaThIH TY3YiH TEHJEYiH TaObIHBI3 (35-CcyperT).

oA e o . I:f::- @ (._ _j Z’ N a=2 ¢_I_,

+ |

Cypert 35 - I'padukanbik KadbKyJIITOpPFa TEHACYJEP €HI13Y KOJIbI

GeoGebra nmaTgopMachbIHbIH €HII3Yy *OJIaFbIHA, TY3y TeHAeylH 2X—3y+6=0
€HTI3eMi3, €HT13y OapbIChIHJA, apHalbl MepHelep KOMOMHAIUSACHIH MaiiIalaHbIMbI3
(36-cypet). On nepHenep KOMOMHALMACH! apKbUIbl MaTeMaTUKAIIBIK (PYyHKIMSIIAP/IbI,
dbopmynanap/sl, apHaiibl OenTIep/Il eHri3cek 00naabl.

128) f(x) ABC #&

X ) z T 7 8 9 x +
2 Vo e 4 5 6 + _
< > i e 1 2 3 = &)
( ) ] 0 < > <

Cyper 36 - Geogebra nepHesiep KOMOUHAIUACHI

Enrizy xonarbiHa ecentiH ()OpPMYJAChlH €HT13T€H COTTE, aBTOMATThbl TYpPJE
KOOPAMHATAJBIK XKa3bIKTHIKTA 2X-3y+6=0 TeHaey Ty3yl naiiia 0onaibl.
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Cypert 37 - Tenney OolibiHIa miaTdopmaga KOOpAUHATATIBIK
Ka3BIKTBIKTAFbI TY3Y

Ocbl Ty3yre napasienb 00JIaTblH A HYKTEC1 apKbLIbl ©TETIH TY3Y/l1 €HT13y YIIiH
apHalibl apaJuienb ChI3bIK QYHKIUSACHIH Nakananambi3 (38-cyper).

BRI ol s)IP
| i

.

- Perpendicular Line
-+ Parallel Line

< Perpendicular Bisector
-f, Angle Bisector

*O Tangents

,© Polar or Diameter Line

Best Fit Line

(:\\ Locus

Cyper 38 - [Inatdopmana canbiHaThIH TY3y TYpIepi
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[Tapanennb ChI3BIK (PYHKIMSICHIH TaHJAl, €HT13y ailMarblH A HYKTECIHIH
KOOpAMHATTAPBIH €Hr13eMi3. bipjieH aFaiksl Ty3yre napaiieib A HYKTECIHEH OTETIH
CBI3BIK Maiiia 6onaast (39-cyper).

ol e ENON S AN
@ eql:2x-3y+6=0 =\

@ A=(G-2

-15 -10 J 0 A/ 10

=10

Cyper 39 - [lapannens Ty3y ChI3y

[InardopmanbiH O1p apTHIKIIBUIBIFEI, OChI Ty3yre OailJlaHBICTHI TEHACY/l ©31
aBTOMATTHI TYpJi€ 1biFapaabl (40-cyper).

Rt 7= OO &L N 2
@ eql:2x-3y+6=0 =/

@ A=G-2)

f: Line(A,eql)

= 2x-3y =12

Cyper 40 - [1natdopmana TeHIeyaiH MENITyi
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Bonamak MaremaTuka MyfaliMmaepiHE TEK OChl HOTHIKEHI IIBIFAphIN KaHa

KOoWMai, MIBIKKAH MIENIIMMEH TallJlay dKYMBICTapbIH, 9p TYPJIl MOHJEPAl €HT131 Kepill
TOXKIpUOE KYMBICTApBIH KacayFa MYMKIHIIK Oap. Mpbicaibl, *aHa TY3YyIIH TEHJIEY1
OacTamkpl Ty3yre mnapasiesib 0oyybl koHe A(3,—2) HYKTecCi apKbUIbl ©TY IIApPThIH
KaHaraTTaHBIPHIN TYP Ma €KEHJIIrH 01y yuIiH rpadukTeri oObekTiaepal (Hykrenep
MEH ChI3BIKTap) 0aChIM KaCUETTEPIH ajica 00Iabl.
GeoGebra mnmardopmackiHa JKYMBIC ICT€y MaTeMaTUKaNbIK OOBEKTLIEpl
BU3yalM3alusiay >KOHE OpTypJl MIEHINMAEpAl 3epTTey HMKEeMIUIr apKachbiHIa
OoJamak MaTreMaTUKa MYFaliMJEPIHIH JOTUKAIBIK OUNIAybIH JAMBITYyFa BIKIAJ €TEeIl.
GeoGebra kemeriMeH Oosamiak meAarorrap THUIOTE3aNap/bl OHAl TeKcepi,
FEOMETPUSUIBIK (uUrypamap MeH TEHIEYJIepMEeH TaxXipube xacail amajel, Oy
AHAIMTUKAJIBIK KOHE ChIHU OMIayAbl bIHTaNaHAbIpaasl [ 183].

[Tnardopma 6ip mapameTpi e3repTy OYKLI Kyiiere Kajaid 9cep €TeTiHIH KE3€H-
Ke3eHMeH Oailkayra MYMKIHAIK Oepei, Oy MatemMaTuKaaarbl KapbIM-KaThbIHACTAP bl
KAKChl TYCIHyre KeMekTecell. MaTeMaTHKaHbl OKBITY KE31HJ€ MAaHBI3JIbl OOJIbII
TaObUIATBIH, KYHeENl KOHE KYPBUIBIMIBI TYpPJl€ OM KOPBITY, KaTelep/il Tajaaay *KoHe
OJIapJIbl TY3E€TY KaOIJIETIH JaMbITaIbI.

barnapnamanay >xoHe ecentey MaTremMaTUKadarbl HUQPPIBIK OuliM  Oepy
TEXHOJIOTUSJIAPBIHBIH, OoJaliaKk MareMaTuKa MYFaJiMJIEpIHIH JIOTHKAJbIK OMIayblH
JaMBITyFa MYMKIHJIIK O€peTiH TUIM/I1 OediMepiHiH Oipi O0JbIN TaObUIabL.

MaremaTukaiblk TUQPABIK OUTIM Oepy TEXHOJOTHsIApbl CTYJIEHTTEP/I1H
JIOTUKAJIBIK OWJIaybIH JaMBITyFa alTapabIKTail ocep etei. by kypannap ecenteynep/ii
aBTOMATTAHJBIPBIN KaHAa KOMMAaWbl, COHBIMEH KaTap MaTEMAaTHKaJbIK MPOIECTEPAl
’KaKChl TYCIHyT€, TaJJlay KOHE ChIHU Oiljlay KaOUIeTiH JaMbITyra KeMmekTecenl [184].
MyHnaif TEeXHOJOTHSIAPMEH e©3apa oJpeKeTTecy OoJamiaKk MaTeMaTUKTEPHAiH
TaHBIMJIBIK KaOUIETTEpIH BIHTAJNIAHJBIPA OTBHIPBIN, €CEeNTepll MIeHyae >Kyhenl
Ke3Kapacka yihpereni. barnmapnamanay xkoHe ecentey 3amaHayu HU(PIBIK Kypayiaap
peTiHae 6oslamak MaTeMaTUKa MYFallIMJIEPIHIH JIOTUKAJIBIK OMIaybIH JaMbITyFa Kaai
KOMEKTECETIHIH TePEHIPEK 3epTTey Kelecl Tapaya TaaKbUIaHaIbI.

2.3 HudpabIk Ois1iM 0epy TEXHOJIOTHAJIAPHI APKBLIbI 001AIAK MATEMATHKA
MYyFaJiM/epiHiH JOTMKAJBIK OMJIAYbIH JaMBbITY MO/eJi

bonamak mateMatvka MyraldiMIEpiHIH JIOTUKAJIBIK OMIayblH JaMBITy Ka3ipri
OutiM OepyniH OacklM MIHAETTEPiHIH Oipi OoJbIll TaObLIAAbl, OUTKEHI MaTeMaTHUKa
MOHIHIH MYFaTIMIEPIHIH KOC10U 1C-OpEKETIH TaObICThI OPBIHAAY JKYHell Ke3Kapac NeH
TEpeH Taljaylbl KaXXeT €TeTIH KypAedl Macelenepl MIenly KaKeTTUIIriMeH
OaitnanpICThl. JIOTUKANBIK OJlay — HAKThl OWJIAy aJITOPUTMAEPIH KaJbIITACTHIPYFa,
aKmaparThl ChIHM Oarajiayra >KOHE OHTAMJIbl IIENNMIEPAl 137eyre bIKNal €TeTiH
TanchlpMaliapAblH OPbIHAATYbIH KaMTaMachl3 €TETIH MaHbI3[bl TAHBIMJBIK KaOLIeT.
MaremaTukasiblK O111M OUTIKTI MaMaHIap/bl gasipiay/ia MaHbI3/Ibl POl aTKapaThIHbIH
€CKEepCeK, JIOTMKAJIBIK OMlay/ibl aMbITy KoCiOM MaWbIHABIKTHIH Kypampaac Oeiri
OOJIBINT TaObLUIAEI.
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bonamak MaremaTuka MYFadiMJIEpiHIH JIOTUKAJIBIK OWJIAybIH JIaMbITYbIH
MOJICJIIH KacayJblH ©3€KTUIrl OutliM Oepyleri 3amMaHayd TEHJICHUMsUIapAbl Ja,
MyFaliMiepre KOWBUIATBIH TalanTaplAblH ©3TepylH Ji€ KepceTeTiH OipkaTap
dakTopnapmen TyciHaipiaeni. bimiM  OepyniH  nuM@pablK  TpaHCHOpPMALMICH
xKarjailpiHaa OutiM  Oepy YHMbBIMIApbl MEH OKBITYIIBUIAPABIH allJbIHAA OLIIM
alylIbUIApIbIH  HETI3T1  KOCiOM  KY3BIPETTUIIKTEPIH JaMBITy VIIIH OKBITYJbIH
MHHOBAIUSIJIBIK 9AICTEpl MEH HMUGPIBIK TEXHOJOTHIIAp/Ibl NaiianaHy KaKeTTUTIriHe
OaltmaHbICTB XKaHa MiHAeTTep Typ [185]. by mMatemaTukaHbl OKBITYJa JIOTUKAJBIK
OMJIayJIbl TaMBITYJBIH JIOCTYPJl TOCULAEP/l KailTa Kapayabl Tajan eTedl. 3aMaHayu
OutiMm Oepy OarmapiaMaiiapbl OLTIM  aldylIbUIApJbIH ~TAHBIMABIK KaOUIETTEpiH
HEFYPJIBIM THIMJI KOHE MAaKCaTThl TYpAE JaMBITyFa MYMKIHIIK O€peTiH >KOOaIbIK
opeKkeTTep, MOJenbAey, Oarnapiamanay CHSKTbl OKBITYABIH O€JICeHMl 9AiCTEpiH
KoJiJaHyFa keoipek OarbiTTanyna [186].

Mogenbal 93ipiiey KaXeTTLIIN MaTeMaTUKalbIK OuIiM Oepy Ma3MYHBIHBIH
©3repyIMEH JKOHE 3aMaHayHW OKbITY TajanTapbiMeH OailflaHbICTHI. 3aMaHayu OuTiM
Oepy cTaHAapTTapbl OpTYpPJl cajajaplblH MHTETPALMSICHIH JKOHE IOHAPAJBIK
KO3KapacThl KapacTbIpajbl, Oyi OoJjamiak MaTeMaTHKa MYFaliMACPIHEH TeK
MaTeMaTUKaJIbIK OuliMAI FaHa €Mec, COHBIMEH KaTrap akmapaTThl Taljay,
KarJaasTTapAbl MOJIENIbICY, NEPEKTepil OOMKaAy KOHE HMHTEpHpeTalusiay KaouieTiH
Tanan erei. JlorukanelK oiay, MyHJlail TarnchlpManapbsl OpbIHAAY/IBIH HEri3l 0oja
OTBIPBIN, YHUBEPCUTETTE OKYJbIH OapJBIK KE3CHIHIE MAaKCATThI KoHE KYHeml Typae
JaMybl K€PEK HET13r1 TaHBIMABIK KaOuteTke aitHanazsl [187-189]. On ymiin daktiiik
OUTIMII MEHTepyAl *KoHE MPAaKTUKAAa JIOTUKAIBIK Olnepanusiaapabl OejIceHl Typhae
KOJIJITaHYAbl BIHTAJAHBIPATHIH JJIICTEP MEH TEXHOJOTHSIAP bl KOJJaHy KaXKeT.

Hudpnsik OiniM  Oepy TEXHOJOTUSIIAPBI apKbUIbI OoJialllaKk MaTeMaTHKa
MYFaIIMJEPIHIH JIOTUKANBIK OWJIAyblH JaMBITYIbIH KYPBUIBIMIBIK-Ma3MYHIBIK
MOJIEIH KapacThlpMac OYpBIH, «MOJEINIb» YFBIMBIHBIH TYXXbIPbIMJIapbIHA Tallay
YKACAUBIK.

«Mogenb» TEpMUHIHIH aHbIKTaMachblHA dPTYPJl FHUIBIMH Ke3KapacTap/ia OHBIH
HaKThl OOBEKTIHI HEMece MPOIECTI KEHUIAETY, OJ Typajibl >KaHa akmapaT Oepy
MYMKIHJIITiHE 0aca Ha3ap ay/lapbUIajibl:

B.A. llItod Monenbai «oiiiia na, MaTepUaIAbIK KaFrblHAH Jla YChIHYFa 0O0JIajibl,
OHBIH MaKCaThl — 00BEKTIHI 3epTTEY apKbUIbl OChI 00BEKT Typalibl )KaHa aKnaparT ajlyra
OoJlaThIHJAM eTIM KaHFBIPTY», - Aen ecentenai [190].

A.N. YemoB Momenbpal «3epTTeyi Oacka »Kyile Typalbl akmapaTThl ailyra
KOMEKTECETIH, MOJIeJIb MEH 3€PTTENIETIH KYOBUIBIC apachlHAAFrbl OailIaHBICTHI
KOPCETETIH XKYley, - 1en aHbIKTaub! [191].

C.XeHHUHT «MOJIeNib HAKThI SJIEMHIH KeHO1p KacueTTepiHe FaHa e O00JIFaHbIMEH,
OJ KOINTereH OalnaHbICThl OoKamaapabl KAMTHABL JKOHE OJ  TYCIHIIPETIH
KYOBbUIBICTapFa KaparaH/ia KapanaibiM OOJBIN TaObLIAIbI»,- A€M MOJAEIb IIBIHIBIKTHIH
AKEHUTJETIIITeH KOPiHICI IeT TYXKbIpbIMaaiabl [192].

B.A. TlonsakoB MoAenb/al «0a Kyilsiep apachiHAarbl aybICyJIapAbl dKUHAKBI TYPAC
KOPCETIN KaHa KOWMaii, COHBIMEH KaTap HaKThl MOceleJep MEH KaFaanaapra colkec
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KeJIyl KepeK, oJlapbl 1C KY31HJE LIeHyre KOMEKTeCe 1y, - AN KYUEHIH JKOHE OHbIH
JTaMyBIHBIH (hopMaibl KepiHici petinae Tycingipeai [130, 6. 17] .

TyxbIppIMAapAbl 3€pTTEN KeJe, MOJEb JKail KellipMe eMmec, Kyhelnep MeH
MPOIIECTEPAl TEPEH TYCIHYTe JKOHE TajjayFa apHaJFfaH Kypald €KeHIH aTal KepceTyre
0onaabl.

FrutbiMu 3eprreynepae KoJJaHbUIaThIH MOJICTBAEPAIH OipHele xKikTeMeci 0ap.
Mogenbaepaiy €H Kol TapaifaH TypJiepiHe MbIHAIap >KaTabl:

Ou3uKanblK MOJEIbIAEP — OV TYNHYCKAHBIH KYPBUIBIMBI MEH KbI3METIH
KEHUIJETIITeH TYpJA€ KOpCeTEeTIH HaKThl HbICAaHAAp HeMece MakeTTep. MyHpaai
MOJIEIBAEPAIH MBICAIIAPBIH KapaThUIBICTAHY FhUIBIMIAphIHAH Tabyra OoJajbl,
MBbICaJIbl, TAOUFATTaFbl MPOLIECTEP/Il HEMECE aTOMHBIH KYPBUIBIMBIH KOPCETETIH OKY
Kypangapsl Typiage [193].

MaremaTuKalbIK MOJEIbJEP — OOBEKTIHIH HEMECE MPOLECTIH cunaTTaMaaapbiH
TeHJaeyjaep MeH QopMmynanap TypiHAe KepceTeAl. MaTeMaTUKalIblK MOJEIbICY
KYpJenl KyObUTbICTapAbl CAHJIBIK CUIIATTAaYyFa XKoHe Oelrisl Oip mapaMeTpiep e3reprex
Ke3/le OJapAblH OpeKeTiH Oobkayra MYMKIHAIK Oepeni. MyHaalh wmonenbiep
JIEpeKTepl Tajday YUIIH OHKOHOMHKAJA, (U3MKaJa >KOHE WHXKEHEpHUsga Kul
KoJiiaHbLIa bl [ 194].

KomnrsroTepiiik Mozenbep — OaraapiaMalbIK xKacaKTaMaHbl TalijaaHy apKbLIbI
KacanaJbpl JKOHE KYpJesl ecenTeyiep MEH MOJENbIeylepll Kypri3yre MYMKIHJIIK
oepeni. KommnbroTepiik MOJEIbACY AEPEKTEpAl Taljiay, BUPTyalabl OpPTaHBl KYpPY
XKoHE OarjapiiaMalibIK MOJIENbICYAl 93ipiiey YIIIH Koyaanbliaasl. OKy HpoleciHiae
MYHJIail MOJIeNIbJIep KYp/iedl YFbIMAApAbl BU3yalu3alusiiay *KoHe BUPTyalabl OpTaja
AKCIEPUMEHTTEP KYPri3y YIIiH KoJilaHblIaasl [ 195].

NmuTanusanblk MOJenbaep — HaKThIFAa >KaKbIH JKaFdaiiapaa XKyHeHIH HeMece
MPOIIECTIH >KYMBICHIH >aHFBIPTY VIIIH >Kacaiaabl. MyHaalh Moaenpaep opTypdl
CIEHApUIJIEp/ll ChIHAyFa JKOHE OJIapAblH 3epTTey OOBEKTICIHE 9cepiH Oarayayra
MYMKIHIIK Oepeai. VMUTAIUSIBIK MOJENbJAEp MEJarorukajga OKBITY OJIICTEpPiHIH
TUIMIUIITIH Oaranay jKoHe jkaHa OuTiM Oepy TEeXHOJOTUSJIAPbIH €HI13y YIIIH KeHIHEH
KoJiiaHbLIa b1 [196].

[lenarorukanblKk MOJENbIEP — OKY MPOLECIH Tajjay YIIIH apHailbl >kKacaiaraH
Mozenbaep. Onap OKBITYIBIH OpTYpil acHEeKTUIepIH 3epTTeyre MyMKIHIIK Oepe,
OHBIH 1IIIHJE TaHBIMJABIK KaOUIETTEpAl JaMBITy, CTYACHTTEP MEH OKBITYIIbLIAp
apachIHIAFbl ©3apa OPEKETTECTIK, OPTYPJIl OKBITY SJIICTEPIHIH CTYAEHT HOTHXKEIIEPIHE
acepi [197].

MogenbaeyniH atajifaH TypJiepl FhUIBIMUA 3€pTTEYJEpAeri MOJENbIey SIICIHIH
KaH-KAKThUIBIFBl MEH MKEMJIUITH KepceTeni. Moaenbaey Kypaenl KyObUIbICTap bl
KEHUIJETIITEH TYypJle KepceTyre faHa €MeC, COHBIMEH KaTap OJaplblH IIIKI
MEXaHM3M/JIEPIH JKaKChl TYCIHyTe, MapaMeTpiiep apachblHJarbl OailaHbICTapIbl
3epTTeyre »KoHe opTypil (akTopiapAblH ocepiH Oarajayra MYMKIHAIK Oepel.
[lenaroruka KOHTEKCTIHJIE MOJIEIBACY €pEeKIlIe ©3€KTUIIKKE e 00siajpl, OUTKEH1 01
OutiM Oepy MpPOIIECIHIH HOTHXKENEpIH OokayFa, jkKaHa TocUIep 93Ipieyre KoHe
OJIapJibl HAKTHI TOXKipuOere eHrizoec OypblH BUPTyaJbl OPTaja ChIHAyFa MYMKIHJIIK
oepei.
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biznin 3eprreyimizne MoaenbAey HUQPPIBIK OUTIM Oepy TEXHOJIOTHUSIIAPBIHBIH
AJIEMEHTI PETIH/E BU3YyallU3allusiiay, IporpaMmmarnay, Tanjaay KypajaigapblH naijganaHa
OTBIPBIN, OoJialllaK MaTeMaTUKa MYFaJiMJIEpIHIH JIOTUKAJIBIK OWIAYbIH JaMBITY
MPOIIECIH TaayAblH HET13T1 Kypaybl OOJIIbI.

3epTTey KYMBICBIMBI3ABIH Oip Oenmiri periHae Oonamiak MareMmaTuKa
MYFaTIMJIEPIHIH JIOTHKAJIBIK OWJIAyblH JAMBITY YIIIH HUQPIBIK TEXHOJOTHUSIIAP]IbI
KOJIJaHYABIH Ma3MYHABIK-KYPBUIBIMIBIK MOJIEJI TYpiHJEe OuliM Oepy TaxipubdeciHie
COTTI JKY3€Te aChIPbLITYbl MYMKIH TEOPHSIIBIK MOJIEIB/I1 YChIHAMBI3. byl MOfienbal Kypy
YIIIH JIOTUKAJBIK OMJIayabl TaMbITy MPOIIECIHE TYTaC >KOHE >KaH-)KaKThl KO3KapacThl
KaMTaMachl3 €TETIH SPTYPJIIl SJIICTEMENIK TOCUIIEPl €CKEPY MAHBI3AbI OOJIIbI.

Hudprblik TexHOMOTHSAIAPABI TTali/1allaHa OTIPHII, JTOTUKAIBIK OMUIayabl JAMBITY
MPOIIECIH TUIM/II k00ajay YIIiH KeJecl Heri3/iepre CyHeHy Kepek JereH KOPhIThIHAbIFa
KEJJIK: OMICTEeMENIK, JKYHWeNIK, TYJIFalbIK, OJIEYMETTIK J>KOHE OeJICeHIUTIKKE
Heri3aenred. byn Heri3zgep OKy MpOILECiHIH OapiiblK acleKTUIEpIH eCelKe ailyfa
MYMKIHAIK Oepesil KoHe OHBIH OoJiallak MaTeMaTHKa MyFadiMJAEpiHIE JIOTHKAJIBIK
JaFAbLIapAbl KAIBIITACTRIPYFa OaFbITTATYbIH KaMTaMachi3 etel [198].

OJIICTEMENIK HEri3ep JIOTUKAIBIK ONIayabl JaMbITY NPOILECIH KypalThiH
TOCUIIEp MEH NMPUHIMUOTEPAlL aHbIKTaiAbl. [[udpabIK TEXHOTOTUSHBI aHATUTUKAJIBIK
oilylay MeH naibpIMJ1ay KaOUIETTEepIH apTThIPY Kypasbl peTiH/e Naijananyabl, COHaail-
aK MaTEMaTHKaJbIK €CenTepl IIENly MPOIECiHe MporpaMMaliay/ibl MHTErpanusiiay
oAICTEpiH TaHJayabl KAMTHU/IBI.

Kyienik Heriziep JOTUKAIBIK ONIayabl JaMBITYyAbl OKY MPOIECIHIH OipTyTac
KyHeciHiH 0eJiri peTiHAe KapacThlpy, MyHJa opOip 3yeMeHT (Kypcrap, cabakrap,
©31H/I1K )KYMBIC) OacKajJapMeH THIFbI3 OalJIaHBICTHI OOJIBIN TaOBLIAIbI. By IOTHKaTIBIK
OMJIayIbl TAMBITY MPOIIECIH/IE TUPPIIBIK OUTIM Oepy TEXHOJOTHUSIIAPbIH Maii1aaHy bl
TUIMJI1 JKOCIIapiayFa, oJIapJIbl *KajIbl OKYy KOHTEKCTIHE KIpIKTIpyre MyYMKIHJIIK Oepe/.

TynranbiK Her131epi OUTIM allylIbUIAPIbIH KEKE PEeKIIETIKTepIHE, OJapAblH OKY
KOKETTUIIKTEpl MEH MOTHUBAIUSIChIHA OarbITTanFad. OKylIbIApAbIH 63 KapKbIHBIMEH
AKYMBIC 1CTE€yre oHE JIOTHKAJbIK Olepauusuiap MEH alropuTMIEpl MeEHrepyre
MYMKIHJIK OepeTiH oKy OarjapiamaiapblH Kypy YIIIH HUQPPIBIK TEXHOJOTHUSIIAP b
nai1ananybl KaMTHIbI.

OJNIeyMETTIK Heri3faep OuliM  alylbulapblH ©3apa JpPEKEeTTeCyl JKOHE
OKBITYIIBIJIAPMEH OPEKETTECYIHIH MaHbI3ABUIBIFBIH KapacThlpy, OKY OpTachIHIa
JIOTUKAJBIK €CENTep/Il TAIKbLIay >KOHE IIeIIM KaObUIIay AarIbUIapblH JaMbITy. by
OuTIM MeH ToXipuOeHIH OeJCeH/l aaMacyblHa Karaail jkacayra MYMKIHAIK Oepenl,
COHJali-aK, JOTUKAJIBIK OIIay Ikl JAMBITY YIIIH aca MaHbI3bl OOJIBIN TaObLIAIbI.

bencenainikke Heri3aenreH NPUHIIMNITEP OLTIM aTylIbLUIap JIOTUKAJIBIK €CenTep i
mienty, nporpaMmmanay >KOHE MOJIEINbJey IMpolleciHe OeNCeH[l TYyp/Ae KaTbICaThIH
OesiceHAl OKBITY ONICTEpiH KOJJaHyFa HEri3AedreH. byn onapabiH  HUGPIbIK
KYpajagapMeH >KYMBIC 1CTEYJErl MPaKTUKAIBIK JaFAbUIapbIH 1aMbITYyFa KOMEKTECE Il
KOHE JIOTUKAJIBIK Oiayibl TOXKIpuOeae KoaaHy KaOlIeTiH JaMbITabl.

Ochbiran opail nearoruKaiblK MOJIEIb/ICY MICEJECl MPOLECTIH HeMece KYHEeHIH
Kypamjiac OeiKTepiH XKyMeney KaxeTTUIIr TyblHAalael aen ecenteimis. Ludprasik
OutiM Oepy TEXHOJOTHUSIIAPBIH KyHe peTiHAe mnaiijanaHa OTBIPBIN, OoJaliaKk
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MaTteMaTuKa MYFalIiMJIEpiHIH JIOTUKAJIBIK OWJIaybIH HAMBITY MPOILEC — KYKTEIreH
MIHJIETTEP/IIH OPBIHAAIYbIH aHBIKTAUTBHIH ©3apa OalaHBICTHI 1MIKI >KyHenepaiH
AKUBIHTBIFBI Jien KapacTeIpablK [ 198, 0. 48]. Ludpasik O611iM Oepy TEXHOIOTHUSIIAPHI
apKbUIbI OOJIalllaK MaTeMaTUKa MYFATIMAEPIHIH JOTUKAJIBIK OMIayblH TaMBITY MOJEN1
HET13T1 MaKCaTThl KY3€re achblpyfra JKOHE 3epTTENIETIH MOCEJECHI allyFa OaislaHbICThI
e3apa OalJIaHBICTHI aiThl KOMIIOHEHTTI KaMTHJbL: MAaKCaTThIK, Ma3MYHJBIK,
TEXHOJIOTUSIIBIK, YUBIMIACTHIPYIIBUIBIK, HOTHKETIK (41-cyper).

MoaenbaiH €H ajdfallKbl KOMIIOHEHTI — MaKcaTThIK kKomimoHeHT. On Ka3zakcran
PecniyOnukaceiHbIH O11iM Oepy JKYMECIHIH CTpaTerusicbl MEH OachIMIBIKTapbIH
AHBIKTAUTBHIH HET13r1 HOPMATHUBTIK KY)KaTTapra Heri3fenared. byn kyxkarrapaa Ounim
Oepynl 1mubpAaHABIPYAbIH, CHIHU JKOHE JIOTHKAQIBIK OWIaydbl JIaMbITYIbIH
MaHbI3ABUIBIFbIHA, cOHAal-ak XXI FachIplIbIH ChIH-KaTepiepiHe OeiliMaeny yuIiH
KOFapbl OUTIKTI MYFaJIIMIEpAl AasipyiayFa Oaca Hazap ayJapbliajibl.

Bipinmi Herisri KyxaT — OuliM Oepy calachblHIaFrbl MEMJIEKETTIK CasiCaTThIH
Heri3aepid oenruienTin Ka3zakcran PecriyOnukacoinbiH «binim Typansi»y 3aHbl. 3aHaa
«OumiM  OepyniH OaplblK JeHreinaepl YIIH HUQPPIBIK HWHTEPAKTUBTI OLTIM Oepy
pecypcTapbl MEH OKy (QuibMIepiH YHWBIMAACTBIPY, KYPY >KOHE JaMBITYABIHY
MaHbBI3ABUIBIFBIH aTan kepceTel [1]. 3an OutiM Oepy MmpoIeciHe OHBIH TUIMALUTITT MEH
KOJDKETIMJIUIITIH apTThIPY YIIH HUMPIBIK TEXHOJOTHUSIAPAbl €HI13y KaXeTTLIIrH
Heri3aemi.

Keneci HopmaTuBTi Ky:KaT — «KOFaphl *oHE >KOFaphl OKY OpPHBIHAH KEHiHT1
OutiM OepyAiH MEMJIEKETTIK KalmblFa MIHJIETTI CTaHJIAPTTApPhIH OEKITY Typalibl»
(Kazakcran Pecriy6nukach! FruibiM xoHE KOFaphl 01711M MUHUCTPiHIH 2022 % buTFbI 20
mrinaeaeri Ne 2 OyHpbIK) Ky>KaTbhIH/Ia «KA31pri QJieMe YTKbIPIbIKKA, CHIHA OMJIay MEH
(bU3UKaNbIK ©31H-631 XKETUIAIpyre KaOlIeTTI TYJIFaHbl  KaJlbIITACTHIPAIbLD) el
CTYACHTTEP/IH JKEKE KAaCHUETTEpiH JaMBITy KaXeTTUIiriHe 0aca Hazap ayJapbLiajibl.
Cranmapt Ooyamiak MYFalIMJAEPJIIH ChIHM oOilay KaOUIeTIH  JIaMbITYJbIH
MaHbBI3ABUIBIFBIH aTamn kKepcereni. JKahanaeik e3repictep meH OutiM Oepy HpolieciH
uu@paanabIpy KaraalbiHaa Oonamak MyratiMaep OUTiM amyliblIapbiH THIM/II OKBITY
KOHE KaHa OuTiM Oepy MiHJeTTepiHe OeliMIeNy YIIiH OChl Ky3bIpeTTepre ue 0orybl
KakeT 00w Tadbutaas! [199].

Conpaii-ak ~ kyxarrta JlyOnuH  JeCKpUNITOpJapblHA  CYyilleHE  OTBIPHII,
CTYACHTTEPAIH MAAlbIHABIK JACHIreiliHe KOWBbUIATBHIH Tajantap OeNTUIeHTeH, oJap
TYJAEKTEPIIH «KJCiOM JeHreige OUIIM MeEH TYCIHYAl KOJAaHy, JdJelaepal
KQJIBIITACTBIPY KOHE OKBITBUIATHIH CallafiaFbl MoceleNep/l IIelry» KaOlleTTepiH
JaMBITYAbl Ke3Aeial. by Oonamak maTeMaThka MOHIHIH MYFaliMAEpl TeK OLTiM/Il
MEHrepin KaHa KOoWMail, OHbl ToxipuOene KoJjigaHa Oily, KypAeil ecenTepil IIelry
’KOHE HETI3/IeNITeH MabiMaayaap Kypa Ouly KepeKTIT1H pacTanIbl.
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Jlorukanbik oiay /IbIH )KOHE MaTEMaTHKAIBIK OLTIM CalachIHBIH
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(Ecentepai wernyne Math, NumPy sxoHe T.6. MaTeMaTHKaIbIK KiTanxaHaaap Ky py H

KOJIIaHBITA/IbI)

J

1) «binim Gepy npoiecinieri akmapaTTsIK TEXHOIOTUSIIAp» MyFaTiMaepre
apHaiFaH OiMIKTiNIK Kypchl
2) 6B01501 «Matematukax», 6B01502 «Matematnka-unpopmatruka» 5Bb
1 Kypc CTyIeHTTepiHe apHaIFaH:
- «Python tininae 6arnapnamanay Heri3aepi» Kypebt
- «DIeMeHTap MaTeMaTHKa) MoHI OONBIHIIA KyPChI

MaTeMaTHKAJIBIK ecenTepi Mojie/b/ey, BH3YAIH3AIHsIAY JKIHe JepeKTepi
Tajaay Kypaaiapbi
(Wolfram Alpha, Excel, GeoGebra, T.6.)
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Hormxkeci: JIorukaasIk oiJIaybl JaMbIFaH 00JIALIAK MaTeMaTHKa MyFaJiMaepi

Cypert 41- Hudpuablk O151iM Oepy TEXHOJOTUSIAPHI APKBLIBI OOJIalllaK MaTEMAaTHKa MYFaIIMJIEPiHIH JIOTUKAJBIK ONJIaybIH
JAMBITYABIH MOJIEI1
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Kazakcran PecniyOnukache! YkiMeTiHiH 2025 xKbutFa IEHiHT1 CTPATeTUsUIBIK JaMy
KOCTIAPBIH/IA AJIEMJIE «HAPBIKTA 9J11 )KOK» MaMaHABIKTap OOMBIHIIIA MAMaHIAp fasipiiay
KakeTTiri atan etuireH. by « XXI raceipabiH oMOe0ar JaFAblIapbiH: ChIHU TYPFbIIAH
olllayqibl, YJIKEH KeJIeMJEri JepeKTepMEeH JKYMBIC ICTEYIl, e3repicTepre Te3
OeiliMaenyai» naMbITyFa 0aca Ha3ap ayjapa OThIphIN, OUTiM Oepyre KaHa Ke3KapacThbl
KaxeT ereni [3].

Kazakcran PecniyOnukace! [Ipesuaentinig 2024 >KbUTFBl XalbIKKa KOJIIaybIH/A
«Kakchbl ycTaschl3 cananbl OUTIM ally MYMKIH éMecy, - I OTBIPBIN, NeJaroruKaibiK
KaJpiapAbl JaMbITyFa, OHBIH I1IiHAE HUGPABIK Ou1iM Oepy TEeXHOIOTUSIIaApbIH
naiijianana OuTyre epekiie Hazap ayJapy KaeT €KeHIH aTar oTTi [4].

2023-2029 xbuigapra apHajifaH TYKbIpbIMJaMalapbiHAa (MEKTENKe ACHIHTI,
OpTa, TEXHUKAJBIK >KOHE KOCINTIK OUTIM Oepyli JaMbITy; >KOFapbl OLTIMII JKOHE
FBUIBIMJIBI JaMBITY) MeAarorTepaiy OUTIKTUIITH, KOCIOM KbI3METKE JasipibIFbIH, ChIH
TYPFBICBIHAH OMJay JIaFblIapbIH JaMBITY MaHBI3IbUIBIFGI aTan eTuireH [2], [149].

HopmaTuBTik Ky>KaTTapibl Tajiaay HEri31HAe MaKCaTThIK KOMIIOHEHTTIH HETri3iH
KYPaNTBIH KQKETTUTIKTEP aHBIKTAJIIbI:

1. Jlorukanelk oiyiay JOaFapUiapbl  JaMblFaH KoCciOM MamaHJapra JereH
KaKeTTUTIK: bonamak MaremaTuka MyrailiMJiepi KypJeml ecentep/ii TUIMAl IIeNIyre,
aKmaparThl TaJlJlayFa *oHEe HET13/Ie]reH MabiMIayaapabl KaablITaCThIpyFa KaOlneTTl
O0onmysl Kepek. byn narmapuiap e31HIH KOCIOM 1C-OpeKeTiHE Jie, OKYIIbLIApIbIH
JIOTUKAJIBIK OM1ay KaOLJIeTIH AaMBbITyFa J1a KaKeT.

2. bunim Oepy camachlH apTThipyAa HUGPABIK Ou1iM Oepy TEXHOJIOTHUSIAPBIH
uHTerpanusiiay Kaxertiuniri: Kasipri OutiM O6epy »kyieci OKbITY camachlH apTThIpy
yuIiH mudpiablK TEXHOJIOTUSIIAPALl eHTi3yl Tanan erel. [{udpasik TexHonorusiap
BU3yanu3anusiay, Oarjapiamanay *oHe Oacka MHHOBAIMSIIBIK OJICTEpPAl KOJJIaHy
apKbUIbl JIOTHKAJBIK ONJIayAbl JaMBITyFa bIKOAl €TETIH HWHTEPAKTUBTI JKOHE
BIHTATAHABIPYIIBI OUTIM Oepy OpTallapblH KypyFa MYMKIHJIIK Oepei.

AHBIKTaJIFaH KaXKETTUIIKTepre cyleHe OThIPhIN, 3epTTey Makcathl — « L{udpibik
OutiM  Oepy TEXHOJIOTHSJIAPBIH  KOJJAHy apKbUIbl  OoJialllak  MaTeMaThKa
MYFaTIMJEPIHIH JIOTUKAJIBIK OMJIAYBIH IaMBITY» OOJIBITT AalKbIHAAAbl. ATalIFaH MaKcaT
CTYACHTTEP/IH JIOTHKAJIBIK Taljaay, CHHTE3Jley, aKmapaTrThl CHIHU TYCIHY 3>KOHE
3amMaHayu TUOPABIK Kypajiaapabl NaijaiaHa OTBIPBIN, MaTEMATUKAIBIK €CenTepil
HIenly JaFAblIaphiH KYHEl TYpJe AaMBITY]IbI JKOFaphl JEHTEHe KaMTaMChI3 €TyiH
KO3JIeH/I1.

OcbUraiima, MaKCaTTBIK KOMIIOHEHT ©31HIH KOCIOM KBI3METIHJIE JIOTHMKAJIBIK
oiyiaysibl THUIM/II KOJIJJaHA ajaThIH >kKoHE OLTiM Oepy MpOIECiHIH camachlH apTThIPy
yuriH mudpiaslk Oiu1iM Oepy TEXHOJIOTHSJIApPBIH TMaiijlallaHa alaThlH MYFaliMAep/Il
nasipiayra OarpITTaJIFaH OOJIbIN TaObLIA/IbI.

MogenimMi3aiH =~ Ma3MYHIBIK ~ KOMIIOHEHTI  TCHXOJIOTHSUIBIK-TIeIarOruKaIbIK
JIEpPEeKKe3/epAl capajiayFa, COHBIMEH KaTap JIOTHKAaJbIK OMWIAayJIbl J1aMbITy
cajachlHAAFbl JKETEKIIl 3epTTeYLIUIepAiH €HOEKTepiHe Heri3feiredH. Ma3sMyHIbIK
KOMIOHEHT HUPPIABIK OUTiM Oepy TEXHOJIOTHSIAPHIH KOJAaHY apKbUIbl JTOTUKAJIBIK
oiJlayJlbl JaMBITy MPOIECIHIH KYPBUIBIMBI MEH Ma3MYHBIH aHBIKTAUThIH HETI3Ti
aCIeKTIIEp/I1l KopceTeal.
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JlorukanplK OWMJIayJ bl aHBIKTAUTHIH AaCHEKTUIEp FBUIBIMU €HOEKTEp MEH
3epTTeyJepAl Tanaail OTBIPBIN, JIOTUKAIBIK Oiiay, JOTHKAJIbIK OWJayAbl J1aMbITy,
JIOTUKAJIBIK OMIay KYPbUIBIMBI skacaiijibl (1.2 OeniMiHAe KapacThIPbUIFaH).

Ma3MyHABIK ~KOMIIOHEHTTIH Keieci Oemiri —  Oojamiak  MaTeMaTHKa
MyFaTIMEPIHIH JIOTUKAJIBIK OMJIAYbIH IaMbITY MPOIECIH/IE MATEMATHKAIIBIK €CENTePAl
menryne mudpaslK OuliM Oepy TEXHOJIOTHSIAphlH TNaljajiaHyda KOJIIaHBLIATHIH
OMJIayIbIH HET13r1 TYpJiepi, aTall alTKaHAa: JTOTUKAJBIK ONepalusiap *oHe OJIap/IbIH
Kypamjiac 0eJ1KTeP1, aITOPUTM/IIK OMJIay dKOHE MaTEeMAaTHKAJIBIK Moielbiey. bonamiak
MaTteMaTuKa MYFalliMJICPiHiH JOTUKAIBIK OMIayblH JAMbBITY TIPOLIECIH/IE HET13T1 el
aHaju3, CUHTE3, a0CTpaKIUsIay *KOHE KIKTey, COHbIMEH KaTap ajJrOpUTMIIK Oiay
CUSIKTBI HETI3T1 JIOTUKAJBIK OlNepanusiap aTkapajabl. AATOPUTMIIIK Oiiay ecenTepil
KE3€H-KE3eHIMEH IIelly KaOuleTl peTiHAe MporpaMMaliayMeH TiKeled OailiaHbICThI
00JIbIT TaOBLIABI. ATl MATEMATHKAJIBIK MOAEIBACY YIIiH HUGPIBIK TEXHOTOTUSIIAP B
KOJIJITaHy CTYJIEHTTEpre JIOTUKAJIBIK Olepalusuiap bl KOJIIaHbIN KaHa KOMMail, Kypaeml
MaTeMaTUKAJIBIK E€CENTep/l IICNIyre KaXKeTTl aJrOpUTMIIK OWJayAbl JaMbITyFa
KOMEKTECE/I1.

ATanFaH JIOTUKAJBbIK OWIaylIbIH Typliepl «DJIEeMEHTap MaTeMaTHKa» IIoHI
OapbICBIHIA, aNTAJIBIK JI9pici cabaKTaphlHA HET13ACATeH MpakTHKAIBIK cabak, ObOX
(OkpITymipiMeH  OUTIMIEpAiH ©31HIIK KYMBICBI) calakTapeiHaa koHe bOXK
(butiMrep/iH ©31HAIK )KYMBICHI) OaphICBIHAA KOJIAaHy Ke3/ee/l.

«JneMeHTap MaTeMmMaTuKa» TMoHIHIH mnpakTtukaiblk, OBOX cabakraps
OapbIChIH/IA JTOTUKAJIBIK OMIayabl JaMbITyAa HU(PILIK OUTIM O€py TEXHOJIOTHUsIIapbIH
KOJIJITaHy KeJleciieH JKy3ere acajbl:

1. MaTeMaTuKaIbIK €CeNnTep/il Mmporpammainay OOUBIHIIIA KEeKE TarcblpManap.
Crynenrrep «DneMeHTap MaremaTukay TMoH1 OoWbiHIa ecentepal GeoGebra
BU3yanu3anusiiay KypaibiH, Wolfram Alpha ecentepai tanmay, Excel monenbuney
KOHE MOHJAEpPIl Taljgay KypaidgapblH >koHe Python mnporpammanay TuUTiHIH
MYMKIHJIKTEPI1H KOJIJTaHa OTBIPBIIN LIeMIe 1 (MbICAJIbI, TEHACYIEP/l ey, Ti30eKTepAl
ecenrey, rpagukTepl cainy). by mpoiiecc oiapablH alrOpUTMIIK KOHE JTOTUKATBIK
OMJIayblH JaMBbITyFa BbIKOANT €Te/dl, OWTKEHI OJapJaH IIellM KaJaMJapblH o
aHBIKTAY/IbI )KOHE THUIM/II alTOPUTMAEP/1 KYpyasl Tanamn erei [200].

2. HotwkeHi Tankbulay >KOHE Tajnjay. TamnchlpMaHbl OpbIHJAaFaHHAH KeWiH
CTYJICHT TI€H OKBITYIIBI Oipre ajablHFaH HOTWXKENEPAl TaiAaiiabl, Karelnepial
aHBIKTAMbl KOHE MYMKIH JKaKcapTynaplbl TalKbUIaiiabl. byn e3apa opekerrecy
pediiekcus KoHEe Talljlay NarJbUIapblH TEPEHJETE OTHIPHIN, CTYJIEHTTEpre kibepreH
KATEJIIKTEPIH KOHE OJIapAbl TY3€TY KOJJAAPhIH KAKChIPAK TYCIHYTe KOMEKTECE/].

3. MenTopabIk Kongay. Tanceipmanapabl OpbIHAAY KE31HA€ OKBITYIIbl KEHECTED
MEH OMICTepAl YCBIHBIN, TANIMIEPIIK KOJJay Kepcereni. byna cTyaeHTTepaiH
MaTeMaTUKAJIBIK €CENTep MEH MporpamMMmanayMeH >KYMbBIC ICTEyAeri TYCIHII MeH
CEHIM/IUIITIH apTThIPyFa KOMEKTECEII.

BOX (binmiMrepain e31HIIK >KYMBICHI) ©TKI3y Ke3iHAe HUQPIBIK OiI1iM Oepy
TEXHOJIOTUSJIAPBIH KOJAaHy:

BOX (biniMrepaiH ©31H/IK )KYMBICHI) OapbIChIHIa CTYACHTTEP MporpaMmmanay,
BU3yalu3alusiay, MOJENbACY JKOHE Tanjay CHUSKThl IU@pALIK OutiMm  Oepy

112



TEXHOJIOTHSJIApBIH 63 OCTIHIIEe KemeHAl TypAe NakmamadHanasl. byn mporecc
JIOTUKAJBIK >KOHE aJITOPUTMIIK Oijlay, COHIal-aK ©31H-631 Tajjlay »OHE ©31H-031
OakbuIay JaFqbulapbl CHUSIKTBI HETI3T1 KY3BIPETTEPIH JlaMyblHAa bIKOAT €Te/l.
JKYMBICTBIH HET13T1 Ke3eHAepl MbIHAIAP bl KAMTH/IbI:

1. Hudpasik TexHoNorusIapAbl 63 OETIHIIE KElIeH/1 maijanaHy ecenTepil
menryne HUuGpablK TEXHOJOTUSJIApAbl MaiijaNiaHy NaFJbUIapblH HBIFAUTaIbl, ©3
OETIHIIIE KYMBIC ICTEYTe JIET€H CEHIMAUTIKTI IaMbITa]IbI.

2. OsiH-e31 Tanmay xKoHe Katenepni Ty3ery. Kemenai Tanceipmanapibl
OpbIHJaFaHHAH KEHiH CTYACHTTEP 63 KYMBICTAPBIHBIH HOTIKEIEPIH O3/IIrHEH
TangaiIbl, KaTelaep il aHbIKTaN bl )KOHE TY3€TYyJep eHri3elll. by ke3eH oKy ic-opekeTi
YIUIH JIe, K9c10u ToxKipuOe YIIiH e MaHbI3/Ibl O0JIBIN TAOBLUIATHIH ©31HAIK TaJ1ay, ChIHU
TYpPFBIJIAH Oilay >KoHe peduiekcust narapuiapbiH gambitagsl [201].

Bonmamak MaremaTuka MYFaliMJAEpIHIH JIOTUKAJIBIK OWJIAyblH JIaMbITyJa
uU@pIbIK O11iM Oepy TEXHOJOTHUSIIAPBIH KOJAaHy KeJeCl apThIKIIBUIBIKTapabl Oepeii:

OKpITY 1bIH MKeMALUTIr. CTyAEHTTEDP 63/1€pIHE bIHFAUIIBI YaKbITTa JKYMBIC 1CTEH 1
KOHE MaTepUalJIbl MEHI'€PY KApKbIHBIH 63 O€TiHIIEe aHBIKTAN bl Byl OKBITYABIH KeKe
EPEKILIETIKTEPIH €CEeINKe ajayFa *oHe OLTIMIII TePEHIpeK MEHrepyre bIKNal eTeTiH
TarcelpMalnapsl ©3 OETiHILIEe OpbIHAAYFa KOJIAIIbI JKaFjal Jkacayra MYMKIH/IIK Oepe/l.

Kypneni ecentepai memnryre Koiagay kepcery. O3 OeTiHIe nmporpaMmanay >XoHe
KaTeJIEPMEH KYMBIC ICT€Y KypHell ecenTepAl UIenly AaFabUIapblH JIaMbITaJIbl.
CryneHTTep OHTaNIBI MIEHIIM el Ta0y *KoHE TarchlpMaiapAbl OpbIHIay OapbIChIHA
TYBIHAQUTBIH KUBIHABIKTAPAbl JKEHY VIIIH aJrOpUTMIIK OWIayJsl KOJJaHYAbI
ylipeHeni.

O3 OeTiHIle Talay AaFIbUIapblH JaMbITy. Katenepai tannay xoHe 3 KYMBICHIH
Kyieni typae Oaranmay e31H-031 TY3€Ty >KOHE HOTHXKEJIEpHl >KakcapTy KaOuleTiH
KaJIbIITacThIpabl. CTYIEHTTEP ChIHU TYPFBIJAH OJiay jkoHe pe(IeKCHs TaFIbUIapblH
JaMBITaJIbl, OYJ1 OJApABIH KOCI0U KOHE TYJIFAIIBIK O6CY1HE BIKIAN €TEIl.

CoHbIMEH, MOJEIBAIH Ma3MYHIBIK KOMIIOHEHTI Oojamiak MareMaTuka
MyFaliMJepiHE MaTEeMAaTHKAJbIK €CeNnTep/ll Tajiay, CUHTE3Ey, MOJIENbIEY >KOHE
menry MIiHAETTEPIH THIMII HIENIyre MYMKIHIIK OepeTiH mudpaslk OutiM Oepy
TEXHOJIOTUSIAPBIH KOJIAaHy apKbUIbI JJOTUKAJBIK OMJIay bl IaMBITYFa OarbITTalFaH.

MogenbaiH TEXHOJOTHSUIBIK KOMIIOHEHTI 3amMaHayu HUpabK OutiMm  Oepy
TEXHOJIOTUSJIapbIH, aTal aiiTcak, Oarmapiamainay KypalJapblH >KOHE MOJCNbACYTE,
JEpPEKTep/Il TajljayFa apHalifaH IuiaTdopmanapibl, COHJai-aK TECTUIeY KoHE Kepl
OailaHbIC JKYyHeNepiH Nnai1anany bl KaMTHIbIL.

1. Stepik.org ounaiin okpITy maTdopmackiHga d3ipieHred «Python Ttiminzae
Oarnapiamanay Herizzepi», « IJeMeHTap MaTeMaTHUKay KypChl

Stepik.org mnatdopmacbiHga O3IpJIEHTeH KypcTap O3irHeH OulMm  aiy
JAFAblIAphIH TAMBITYFa BIKMAI €TENl JKOHE OuTiM Oepy MpOUECiH CTYJICHTTepre
BIHFAIIBI (pOpMaTTa MKEMII TYPAE YUBIMAACTBIPYFa MYMKIHIK Oepeni [202].

2. Python mporpammanay Tifi

Python maTeMaTukanblK ecenTepji IICNy KoHE JEpeKTep/ll Taljgay YIiH
KoJaHbutaabl. JKyMBIC TIpoOlleCiHIE€ TaHbIMall MaTeMaTUKAJIBIK KiTalxaHajiap
KOJIJJTaHBLIA/Ibl, MBICAJIBI:
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— Math — Heri3ri MaTeMaTHKAaJbIK aMallIap/ibl OpbIHAAYyFa apHaJFaH;

~NumPy xone SciPy — MaccuUBTEpMEH, CTaTUCTUKAMEH 3>KOHE ChI3BIKTBIK
anreOpaMeH JKYMBIC 1ICTeyTe apHaJIFaH;

~-Random — canpapnbl, peTTUIIK 3JIE€MEHTTEP/l Ke3[eUCOK TaHAayFa apHajfaH
KOHE T.0. MaTeMaTUKaJIBIK KiTalmxaHajap.

Python TtimiH naiigamany JIOTMKajiblK oOMjay, aJIrOPUTMIIK Oilay MeEH
Oarnapiamanay JarJbuUlapblH JaMbITyFa bIKnai etedl [203, 204].

3. MaremaTukanblK €cenTepli MOJENbACY, BU3yalu3alus >KOHE JIepeKTepii
Tanjaay Kypaiiapbl

MareMaTuKaJbIK MOJIENbJICY JKOHE BHM3yalM3allMs VIIIH KeJecl Kypajijap
KOJIJJTAaHBUIJIbIL:

- Wolfram Alpha — wmarematukanblk TeHACYJEpAl WIEHIyre >KOHE KypAaeni
ecenTeyepal OpbIHAayFa apHaJFaH;

~-Excel — kectenep MeH aumarpammainap apKbUIbl JEPEKTEp/l OHJEYre >KOHE
Taljayra apHaJlFaH;

-GeoGebra — rpadukTepii, TEOMETPUSIIBIK KOHCTPYKIUSJIAPAbl  >KOHE
MaTeMaTUKAJIBIK MOJIENIbJIEpl KYpyFa apHalFaH.

byn kypannap cryaeHTTepre MaTeMaTUKaIbIK €CeNTEPAiH MOJIEIACPIH Kacayra,
OJIapJIbIH MIEHIIM/IEPIH BU3YyalIU3alMsIIayFa )KoHE AePEeKTepAl TYCIHIIPYre MyMKIHIK
Oepeni, Oyi oJapAblH AaHATUTUKAIBIK JAaFbUIapbIH JaMbITAJbl KOHE KypJeml
MaTeMaTUKAJIBIK TYCIHIKTEP/I1 dKaKChl TYCIHYT€ KOMEKTECE/I1.

4. Stepik.org mnaTdhopMackIHBIH TECTIIEY JKOHE Kepl OalIaHbIC Kypaiaapbl

[MnatdopManarel TecTiiey xKoHE Kepi OaliaHbIC KypalaapblH Naiganany OutiMai
OakbUIayIbl YUBIMAACTBIPYFA KOHE Jep Ke3lHJe Kepl OallaHbIC allyFa MYMKIHJIK
oepeni. CTyieHTTEP OHJIAMH TECTUICYIEH OTII, HOTHXKENEpiH OIpAeH Kope aiajibl, Oy
OJIapJIbIH OKYBIH TY3€TyI€ >KOHE MOTHBAIIUSICHIH apTThIpyFa KeMmekTeceni. MyHnaaii
Kypajagap OKY IpPOILIECIHIH AalIbIKThIFBIH KaMTaMachl3 €Telll OHE OKBITYIIIbIFa
CTYACHTTEPAIH YArepiMiH OaKbliayFa KOMEKTECE/I.

OkpITy mpoleciHe 3aMaHayd HUQPPABIK OUTIM Oepy TEXHOJOTHUsUIapbl MEH
KypajagapblH €Hrizy OoJaliaKk MaTeMaTuka MyFaliMJIEpiHIH JIOTHKAJBbIK OMIayblH
JaMBITYMEH KaTap, HU(QPIBIK CayaTThUIBIFBI MEH KOCIOM KY3BIPETTUIINH JaMbITYyFa
bIKIad eTeal . bya onmapra TEeXHOJOTHSHBI TailaliaHa OTBIPHIIN, €CENTepal THIMII
mienryre MyMKIHAIK Oepelll, COHbIMEH Karap, HUQPIBIK pecypcTaplibl OKBITY
TOXKIpUOECiHe MHTErpalusiIayFa JablHIanu bl

Mogenaiy  YUBIMAACTHIPYIIBUIBIK ~ KOMIOHEHTI  YII  KE3€HIl KaMTHUbI:
JMArHOCTUKAIIBIK, OKY-)KaTTBIKTBIPY XKoHE Oaranay Ke3eHl. ATalifaH Ke3eHIEpHAiH
OPKaMChICHl CTYACHTTEPAIH JIOTHKAIBIK OWIIAayblH KYHell JaMbITyFa, OJIApJIbIH
YATepIMIH KajarajiayFa >KOHE KOCIOM KY3BIPETTUIKTEPIH AAMBITYFa BbIKHAT €TE/Il.
CoHbIMEH KaTap, Ke3eHAepHiH e3apa Oailnanbickl HUGPABIK OutiM  Oepy
TEXHOJIOTHSJIAPBIH NaljaaHaThIH O1PTYTAC OKBITY MPOIECIH KAMTaMAachi3 €TE/Il.

JInarHOCTUKANIBIK Ke3€H. byl Ke3eHlle CTYIEHTTEpJiH JOTUKAIbIK ONjay
neHreiinig Oactankel guarHocTukacbl GALT TecTi (JOTMKanbIK OWMIayibl TONTHIK
Oarasiay) apKbUIbI JKy3ere acbipbuibl [205]. JlepekTepal )KUuHAY bl BIHFANUIIbI €TY JKOHE
aBTOMAaTTaHAblpy YyIIiH cbiHak Google Forms apkbuibl opblHAanAbl. byl kKe3eHHIH
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MaKcaThl — CTYJEHTTEp/IH OacTamKbl JIOTUKAJIBIK OWIay JarAblIapbIHBIH JACHIeHiH
aHBIKTAY OHE OJIapIbIH KEKE 1aMy TPACKTOPUSICHIH aHBIKTay OOJIbIN TaObLIAIbI.

GALT TecTi JOrMKaNbIK OMJIayAbIH HETi3r1 KOMIOHEHTTEpIH Oarajaijbl jKoHE
OKBITYIIIbIFA KeJIeCl OpeKeTTep Al OpbIHayFa MYMKIH/IIK Oepei:

- Jlorukanslk onepanusiiapabl MEHIepy JACHI€HiH aHbIKTAY.

- TanpIMABIK AaFabLIapAbl JaMBITY OOMBIHIIA KEKE YCHIHBICTAp JKacay.

- JlalBIHABIK IEHTeMiHe Kapail opi Kapail >KyYMbIC 1CTeY YIIiH TONTap Kypy.

Byn ke3eH cTyneHTTEepIiH JIOTUKANBIK Oiiay aFbUIapbIHBIH JEHTCHIH aHBIKTAY
apKbUIbl OJIAPJIbIH KaKETTUIIKTEPl MEH KaOUIeTTepiHe COMlKeC OKY MpPOIIECIH TY3€Ty
YII1H MaHbI3AbI [206].

2. OKy-KaTTBIKTBIPY Ke3€Hi. bysl Ke3eHJie Keecl OKYy->KaTThIKThIPY SpEeKeTTepi
KY3€re aChIPbLIIbI:

- 1. XKancyripoB ateiHaarsl XKeTicy YHUBEPCUTETIHIH MATEMATHKAJBIK TOHAEP1
OKBITAaTHIH OKBITYIIbUIapFa apHainraH «bimiM Oepy mporieciHaeri akmaparTbiK
TEXHOJIOTHUSIIap» OUTIKTUIIKTI apTThIPY KYPCHI

- 6B01501 «Matemaruka», 6B01502 «Martematuka-undpopmaruka» OutiMm 6epy
OarnmapiamManapbelHblH 1 Kypc cTyleHTTepine apHanraH Python mnporpammanay
Heri3epiH OkKbITaThiH Stepik.org mmargopmaceinaa o3ipienreH «Python Tininne
OarnapiamManay Herizziepi» yilipMeciHiH KypChl

- 6B01501 «Matemartuka», 6B01502 «Martematuka-undpopmaruka» OutiMm 6epy
OarnmapiaManapbelHbIH | Kypc CTyAEHTTEpiHe apHairaH Uudpibik OutiM  Oepy
TEXHOJIOTUSJIAPbIH MHTETpalMsiail  OTBIPBIIT OKBITYFa apHaifaH «JeMEHTap
MaTeMaTHKay MoH1 OOMBIHIIA KyPChI

3. baranay ke3eHi. KopbIThIHABI K€3€H € CTYIEHTTEP/IIH YJITepiMiH KYyieni Typae
JMArHOCTUKANIay oHe Oakbuiay Kypri3uigi. OKbITY OpoleciHAe e31H-e31 Oaranay
XKOHE Kepl OalllaHbIC TETIKTEpl JKY3€re achIpbUIAbl, OYJ CTyJIEHTTEpre o3
KETICTIKTEPIH TaJlJjayFa >KOHE MKAKChl HOTHXKEIe KTy YIIIH OpPEKEeTTepJll perTeyre
MYMKIiHJ1K O6epai [207].

Byn ke3eHHIH HEri3ri 3J1eMEHTTepI:

~ AFBIMJIaFbl TMaTHOCTHKA JKOHE ©31H-631 0aranay: OKbITYIIbI TarchblpMaiapibiH
OpPBIHJATYBIH YHEMI KaJlaFajan OThIpajbl, ajl CTYACHTTEDP 63 KETICTIKTEPIH 63 OCTiHIIIe
Oarasiayra MYMKIHJIIK ajiaJibl.

~ OKBITYIIBIHBIH Kepi OalJaHBICHI: TalChpManap/ibl OpPbIHAAY HOTHXKEJIEePiH
TaJKblJIay CTYACHTTEpPre ©3 KaTelepiH MKaKChl TYCIHYre 3>KOHE OJIapJbl TY3€Ty
KOJIJAPbIH Ta0yFa KOMEKTECE/II.

~GALT Tecti apKbUIbl KOPBITBIHIBI TUATHOCTUKA: KOPBITHIH/BI TECT JIOTUKAIIBIK
OMJIayIbIH KOJ JKETKI3IT€H JACHI€1H aHbIKTAY YIIIIH KYpri3iiel.

GALT tecti keneci kputepuitnepi Oaranaiasl (42-cyper):

~-Macca MeH KeJieMHIH CakKTallybl — IIIIH ©3repreH Ke3lie MaMalapibiH
CaKTaJaThIHBIH TYCIHY KaOlJIeTI.

-~ IIponoprmonanasl nMabiMIay — KaTblHAC TE€H MPOMOPIUS TYPFBICBIHAH OWJay
KaO1J1eTi.

~ AltHBIMaBIIAPABI OacKapy — 9pTYpJii alHbIMAIBLIAPABIH HOTHXKEIIEPre 9CepiH
OakpLIay JKOHE TYCIHAIPY MYMKIH/IITI.

115



- blkTuManapiKk malbIMIay — BIKTUMAIIBIK OKUFajdap MEH 3aHAbLIBIKTAPIbI
TYCIHY OHE TYCIHIIPY.

- Koppensuusiiblk nalibiMaay — 0ObEKTUIEp HeMece KYOBLIbICTap apachblHIAFb
YKCACTBIKTap MEH allblpMallbUIBIKTapIbl aHBIKTAY KaO11eTi.

- KomOuHnatopiblk mailbiMaay — OpTypial wiemnmaepai Taly jxoHe OIpiKTipy
KaO1J1eTi.

[[Tamanap apackHOaFsl Erep epitinainiy 2/3
| [IponopunoHanabt I KATBIHACTEI Oeuriri kaHT 0ojca, 200
naubmMaay MPONOPLUOHAIIBI TYPIE mit-ge 100 mut 6oica, 300
TYCIHY MJI-JIe KaHIa KaHT 6ap?
- OKCHEpUMEHTTE BackapsinaTeH
- Oitnay b1 Gakplay I aliHbIMaNbUIAP bl napamerp/e 6ackacbiHa
6ackapy MYMKIHAIT acepai Oaiikay ymin Oip
alHBIMaJIBI MOH/I1
©3TePTIiHI3.
bIxTUMaIIBUIBIK | OxuranapibiH

OiibIH KyOuTinzge 6
CaHBIH Ty
BIKTUMAJIALIFBI KaH1aii?

HaﬁBIMI[ay BIKTUMaJIAbIFbIH TYCiHy
JKOHC CCCITCY

OKy1bLIap sy
AiiHpIManbLIap MaTeMaTUKaJaH ajlfaH
] KOppeVMHHMHK ] apachIHIAF b Garasnapbl MEH OJIapbIH
aubMaay OaiimaHBICTAP 1Bl JKOHE KYHJIEJIIKTI cabakka
KOPPEJILUSHEBI aHBIKTAY KaTbIcysl (Y) apachiHia

Gaitnansic 6ap mMa?

GALT muarHoCTHKAIBIK CHIHAFBI

Cuenapuiigeri 6apibiK

— K0M61:1HaTopJIBIK ] MYMKiH Cepere 4 xiTanTsl Hewe
naepMaay KOMOHHALHSIAP BT TYpJIi )KOJIMEH
Garanay OpHaJlacTeIpyFa 0osap1?
Cynpl 6uik, Tap
] [Mimwinnin e3repyine HIBIHBIJAH KBICKA, KEH
— KoncepBanusiibix KapamacTaH, IIaMaHbIH CTaKaHFa KyWraHja,
nabeIMIay e3Trepicci3 KaJaThHBIH MeJIepi e3repiccis
TYCiHY Kasiajpl Ma?

Cypert 42 - GALT norukainbIK oijay AEHT€iH aHbIKTay T€CTIHIH KYPBhLUIBIMbI

YibIMIacThIpy KOMIIOHEHT] OoJIalllak MaTeMaTuKa MYFalliMIEPIHIH JOTUKATIBIK
OJIaybIH AAMBITYBIH TYTAC )KOHE JOMEKTI MPOLIECIH KaMTaMachl3 erell. CunaTranFral
YII KE3€H apKbUIbl OKY MPOIECIH YUBIMIACTBIPY JIOTUKAJIBIK OWIAayJabl THIM/II
JaMbITyFa FaHa €Mec, COHbIMEH KaTap 3amaHayu OulM Oepy KarnalblHAAa TaOBICTHI
KOCIOM KbI3METKE KakeTTl LHUQPPIBIK KY3BIPETTUIIKTEP MEH IeJaroruKaibiK
JaFAbLIapAbl KAIBIITACTBIPYFA bIKIAT €TE/l.

ConbiMeH, Oonamak wMaTeMaThKa MYFalTIMIEpIHIH JIOTUKAJBIK OWJIayblH
uu@pIbIK OUTiM Oepy TEXHOJOTHsUIApbl apKbUIbI TaMBITY MOJEINI e3apa OailjlaHbICThI
TOPT KOMIIOHEHTKE HETI3JIENITeH: MaKCaTThl KOMIIOHEHT AaFbIMJIaFbl HOPMAaTHUBTIK
TaJlanTap HEeTi31HJ1e MIHJIETTep MEH KAaXETTUIIKTEP/I1 aHbIKTANbI, all OJ1 ©3 KE3€T1H e
MaKCaTThl KYPBUIBIMAANABI, Ma3MYHJBIK KOMIIOHEHT JIOTHMKAJbIK OMIayIbIH
KYPBUIBIMBIH ~ TICUXOJIOTHUSJIBIK ~ aCTEKTUIep, KOTHUTUBTIK (YHKIUJIAp KOHE
JOTUKAJBIK  ONepalusuiap  apKbUIbl  alllafbl, TEXHOJOTHSJIBIK  KOMIIOHEHT
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MaTeMaTUKaJIBIK €CenTep/Il IenTy KoHe JepeKTep/i Tanaay yurin Stepik.org, Python
xoHe (GeoGebra cuskThl UMPPIBIK KypalgapAbl MaiganaHyabl KaMTHIBI,
YUBIMIACTHIPY KOMIIOHEHT! AUArHOCTHKA, OKBITY >KOHE Oaranay Ke3eHIepl apKbUIbl
OKy MpONECIH KYpbhUIbIMIAWIbI. Byl KOMIOHEHTTEpIIH TyTac opeKeTi OoJaliak
MaTreMaTuKa MYFaJdiMJEpiHIH JIOTHKAJIbIK OMIAyblH THIMJI JaMBITyFa Karjai
YKacauIbl.

Exinmii 6esiM OOMBIHIIA TYKBIPHIM

Exinmn Gemimae uudpiibik 611iM Oepy TEXHOJIOTUsIAphl OOoJalllaKk MaTeMaTuKa
MYFaTIMJIEPIHIH  KOCIOM-TaHBIMABIK JIaF[bUIApbIH  JIaMbITyFa TUTI3€TIH ocepi
KapacThIPBUIBIN, OJApAbIH OKY-TOpOHe MpOIECIH/IET] MaHbI3bIHA €peKIIe Ha3ap
aynapbeuiagsl. byn OeniMiie U@PIIbIK TEXHONIOTUSIIAPABIH THUIMA1 OKBITYFa KaXKeTTI
3aMaHayu KY3BIPETTUNKTEPl KAJBIITACTHIPYAaFbl MaHbBI3ABUIBIFBI KAPAaCTHIPHLIAIBI.
Hudpibik 6111M Oepy TEXHOIOTUSIIAPHI OLTIM O€py MpOolleCiHE MHHOBAIIUSIIBIK 9JIICTEP
MEH Kypajjapabl WHTErpalusiaaiibl, opTYpJl pecypcTrapFa KOKETIMILTIKTI
KaMTaMachl3  €Tell  JKOHEe  OUliM  anylIbUIapAblH — KEKE  KaKETTUIIKTEpiH
KaHaraTTaHIBIPATBIH HKEMJ1 OKYy OpTachlH KamTaMachi3 eteal. [udpasik
TEXHOJIOTUSJIApJbl  KOJIIAHYJIBIH apKachlHIa ©3 OeTiHiie OuliM ally KoHe
YUBIMIACTHIPY JaFAbLIaphl KaJdbllTacaabl, OYJI HOTHXKECIHIE Oojaniak MamMaHIapabl
JMalbIHAay canachbIHBIH apTybIHA aJbIN KEIedl.

benimne TPACK moneniHiH TEXHOJOTUSHBI O0151iM Oepy MPOILIECiHE €HT13Y YIIIiH
MaHbI3/Ibl TYKBIPBIMJIBIK Heri3aepl cumnarranansl. TPACK Moneni menarorukanibik,
MOHJIIK JKOHE TEXHOJIOTHSIJIBIK OuTiMaepAl OipiKTipy MaTeMaTHKaHbl THIMIIPEK
OKBITYyFa Kajlali KeMEKTECETIHIH KepceTell. bya MojenbAl OKbITY TIKipuOeciHje
naiijlanany Myframimaepre HUQPIBIK KypalaapJbl OKYy MaKcaTTapblHa >KaKChI
OeiliMzeyre KemeKkTecedl, Oy CTyAEHTTEpAiH MOTHBALUSICHI MEH O€JCEeHAUTIrH
bIHTAJTaHBIPAJIbI.

Jlorukainelk oinaybl JaMbITyFa ailTapabikTai biknan eretin GeoGebra, Excel,
Python xone Wolfram Alpha cuskTel 1udpasik pecypcrapra epekiiie KoHu1 OeaiHe .
byn  kypanmgap  cTyleHTTepre  MaTeMaTUKAJIbIK  TYCIHIKTEpIll  €JIeCTETYyTe,
TUNOTE3aNIapAbl TEKCepyre, aOCTpakTUNl HUIEsUIapJbl 3€pTTEyre MKoHE Kypaenl
€cenTep/l IIely YIIH aHaTUTUKAIBIK OICTepl KOJIIaHyFa MYMKIHIIK Oepel.
Mpeicanbl, GeoGebra Oomamak MyFamiMaepre opTypiil MaTeMaTUKAJBIK JIEMEHTTED
apachIHJaFrbl KapbIM-KaTbIHACTAp/bl OailkayFa >KOHE >KYMENK OWIayabl aMbITyFa
keMmekTeceni, an Python xone Wolfram Alpha onmapra nepexrepii THiMII Tanmayra
KOHE MaTeMaTUKAJIBIK MPOLIECTEP/Il MOJIETbCYTe MYMKIHIIK Oepel.

CoHbIMEH KaTap, €KiHIIl OeyliMIe MaKCaTTBhIK, Ma3MYHJIBIK, TEXHOJIOTHSIIBIK
AKOHE YUBIMIACTHIPYIIBUIBIK KOMHOHEHTTEpAl KamMTuThiH «l{udpneik Outim Oepy
TEXHOJIOTUSJIapbl  apKbUIbl OoJjamakK MaTeMaTUKa MYFalIiMIEpiHIH JIOTUKAJBIK
OMJIayblH JaMBITy MOJCNIHIH» CHUIATTaMachl KapacThIpbLIajbl. MakKcaTThIK
KOMIIOHEHT OKBITYABIH CTPATETHsUIBIK MAaKCaTTapblH KaJBIIITACTHIPATHIH 3aMaHayu
HOPMATHUBTIK TajlaliTapra >kayan OepeTiH TalChlpMallapblH aHBIKTAAbl. Ma3MyHIBIK
KOMIIOHEHT KOCIOM TamcChlpMallapJibl OpPbIHJAY VIIIH KaXETTI TICUXOJIOTHSIIBIK
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acrmeKTiIepre, TaHBIMIBIK (YHKIUsJIapFa JKOHE JIOTHMKAJBIK — OIepalusiiapra
HETI3/ICJITeH  JIOTMKAJBIK  OWJayJhl  JAaMBITY  MOPOLECIH  KYPbUIBIMIAWIBIL.
TexHONOTUSIBIK KOMIIOHEHT TEK MaTEeMAaTHKaJbIK OUTIMAI MEHrepyre raHa eMec,
COHBIMEH KaTap CHIHM JKOHE AaHAJIIMTHUKAJIBIK OWIayibl AaMbITyFa BbIKIAT €TETiH
Stepik.org, Python »xone Oacka Oinim Oepy miargopmanapbl CUSKTHI HUQPPIBIK
Kypangapabl NaiIanaHyisl cUnaTTaibl. ¥UbIMIAACTHIPY KOMIIOHEHT! JIOTHUKAIBIK
oMyIayJlbl TaMbITyFa >KyHesl TOCUIAl KaMTaMachl3 €TeTiH JNUArHOCTUKAHBI, OKBITYIbI
KoHe OaranayJibl KAMTUTBHIH OKY MPOLIECIHIH KYPbUIBIMBIH Oenriieial.

CoHbiMeH, ekiHII Oenimze OosamiaKk mMaTeMaTHKa MYFaliIMJIEpIHIH OKYy ic-
opekeTiHAe HUPPIIBIK TEXHOJIOTUSIApAbl NaijanaHy KaKeTTUTIT HeT13/1eiM, 0JIap IbIH
KOC10M TalbIH/IBIFbIHA KAJKETT1 JJOTUKAJIBIK OWIAYbIH XKaH-KAKThI JaMybIHA 3aMaHay U
Kypajgapbl HHTErpalusiiay Kanail bIknan eTeTidi kepcetuired. [L{ludpibik 611iM 6epy
TEXHOJOTUsIapbl  OiiM  Oepy  TpOIECIHIH  Kypamjac OediriHe  aiHaJbII,
MaTeMaTUKAJIBIK YFBIMAAPIbl TEPEHIPEK TYCIHYTE KoHE TajgayFa *KaHa MYMKIHJIIKTEP
amazapl, OV HOTHMIXKECIHJAE CTYIEHTTepAl Oonamak KociOW KbI3METIHIE KypAemll
MacelnenepAl menryre qanbiHaanb.
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3 HEJAT'OI'MKAJIBIK IKCIHEPUMEHT KOHE OHBbIH
HOTHU/KEJIEPI

3.1 Bosamak mareMaTuka MYFAJIMIEPIHIH JIOTMKAJBIK OWJIAYbIH
U @PIbIK OUTiM 0epy TeXHOJIOTHsJIAPbI APKbLIbI IaMBbITY dJicTeMeci

byn Oenimzae Oonamak maTeMaTWKa MYFaTIMIEPIHIH JIOTMKAIBIK OWJIAybIH
JAMBITYy YIIIH TUQPABIK OUTIM Oepy TEXHOJOTUSIaphlH MPAKTUKAIBIK KOJJaHY
oflicTeMECiHE KAaThICThI MAceJieliep alllbUIFaH. ¥ ChIHBUIBIN OTBIPFAH 9/IICTEME aJIIbIHFbI
OeyiMze KacalFaH MoOJENre HeriAenareH. Mojens Oojamak —MaTeMaTuKa
MyFalmiMEpiH JailbiHAayla UUQPIABIK TEXHOJOTHUSJIAPAbl HMHTETpalMsUIAY/ IbIH,
OJIapJIbIH JIOTUKAJIBIK OMJiay KaOIeTTepiH AaMbITyFa bIKHAN €TYJIH MaHbI3IbUIbIFbIH
KOpCETe/l.

OJIICTEMEHIH HET131 — HU(PIBIK TEXHOJIOTUSIIAP OKBITYIBIH Kypamaac Oeiirine
alfHaJIaTBIH TAC1J OOJIBIT TA0BLIA I, OJICTEME OChl TEXHOJOTHSIAPbI KeIISH I TYP/Ie
KOJIJJaHyFa OarbITTAJIFAH MOHAPAIBIK OKBITYIbI XKOHE TCOPUSIIBIK O1TIM/I1I TPaKTUKAIA
OeKITyl KamTamachl3 erelll. MakcaTbl — JIOTUKAJIBIK OWJIayAbl JaMbITy, COHbIMEH
KaTtap, Oonamak mMaTeMaThka MyratiMaepi HUQPIIbIK TEXHOJOTHUsIIapIbl KOciOu ic-
opeKkeTiHAe TUIM/II naiaananyra aabinaay. OKbITY MpOIECiHE MporpaMmaniay >KoHe
BU3yaIN3alMsl KypaJlJlapblH KOCY CTYJAEHTTEPIiH Taiaay, CUHTE3/CY, alrOpUTM/IEY,
aNrOpuUTMJIEPiH KYpy koHe Python TumiHAeri KOABIH a3y *oHE LIEHIM KaObuUiaay
JaFAbIIAPBIH 1aMBITYFa KOMEKTECE/I1.

OpOip TancelpMa KOCIOM KY3BIPETTUIIKTEP/l AAMBITYJIBIH TMCUXOJOTHUSIIBIK-
MearoTUKaIblK MojeNiHe HeriaenreHn [122 6. 13], on OipHelie Ke3eH/1 KaMTHUIbI:
TEOPUSIIBIK O1TIM/I1 KaObLIAay JKOHE MEHTepY, OUTIM/II TPaKTUKAJIBIK KOJJaHy, Tajliay
KoHe pedieKcusi, BU3yanu3aius KoHe KOPHITBIHIBI (43-CypeT).

« Stepik.org
TeOPIfI’mPIK miatdopmaceHIa
Olmimmi HETI3T1 "OnemeHTap
KaObUIIay MaTeMaTWKa"  IOHIHIH
JKOHE MEHIepy | TEOPHUSIIBIK ACTICKTiNEPiH
OKy
* IPaKTHUKAJIBIK ecenTepai
Bimimmi nisFapya gactypii omicri, Excel
IPaKTUKAIIBIK mporpammaceiH, GeoGebra xoHe
;: KOJTaHy ngfram Alpha nmatdopmiapsH
naianany

* HOTIDKEINIEPAl  CANBICTRIPY

Tannay >xoHe XOHe Tanjay yuiH Python
pe(b JIEKCUSL TUTIHJAE aIrOPUTMACPIH

KYpY 7KOHE KOJIbIH Ka3y

* mIemimMaepai
BH3yaNu3anusiay
JKOHE  TYXKBIPBIMIAY

Buszyanuzauus

YIIiH GeoGebra,
7KOHE Wolfram Alpha, Excel
KOPBITBIH/BL JKOHE Python-ne1

rpadUKaIBIK
MYMKIHIIKTepiH
naiganany

Cypert 43 - Koci6u Ky3bIpeTTUTIKTEPAl JAMBITYIbIH MCUXOJIOTHUSLITBIK-
Te/IarOruKaIbIK MOJIEII
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bonamak wmareMaTtuka MyFamiMAEpiHIH KOCIOM KY3BIPETTUIIKTEPIH THIMII
KQJIBITITACTBIPY YKOHE JOTHUKAIBIK OWJIAybIH JIaMBITY YIIIH OKY HpoleciHe HUPIBIK
O11iM Oepy TeXHOJOTUSIIapbIH KYHenl Type eHrizy KaxeT. Ocbiran opaii 613 6B01501
— «Maremaruka», 6B01502 — «Marematuka-Uudopmaruka» OiriM  Oepy
OarnmapiaManapbelHbIH ~ «DJIEMEHTAap  MaTeMaThKa»  IOHIHIH  cuuia0ychiHA
TONBIKTRIpYyJap eHri3aik. byn makcarra Stepik.org nmnatdopmaceinga «neMeHTap
MaTeMaTHKay MoH1 OOMBIHIIA OKBITY Kypchl a3ipieHal. [1oH 6 akaneMHsuIbIK KpeIuTKe
ecenrenred, ol 180 caraTThIK OKy XykTeMeciHe TeH: 60 ayautopusuibik carat (30
carart aopic, 30 caraT mpakTHKaIBIK cabak), cadakrad Teic 105 carat (30 caratr OBOXK,
90 carat BOX) (44, 45, 46 - cyper).

Hopictep noctypii hopmarra eTkiziieni. JlereHMeH, CTyIGHTTEP/IIH JIOTUKAIIBIK
OMJIaybIH TaMBITY1a TUDPIBIK Kypaiaap bl maiijanana OThIPbI YIBIMAACTRIPbUIATHIH
npakTukanelk cabakrap, OBOX xone BOX wHerisri pen artkapaasl. Stepik.org
mnatgopMacklH  ockl  (opMarTapja mHaijanaHy CTYIEHTTEepre HMHTEPAKTUBTI
TanchlpMaliapMEH >KYMBIC ICTEyTe, TECT TallChIpyFa >KOHE KbUIJaM Kepi OaiiliaHbic
ajyra MyMKIH/JIIK Oepei.
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Cabax
dhopmacs

KapacTHIpELTAaTEH CYPaKTap KJHE TAKBIPHIITAP

Carart
CaHEl

1-amTa

Hapic

CBIZBIKTEIK TeHIeVIep MeH TeHCI3aiKTep:

Kipicme. CBI3BIKTEIK TeHaeyiepal mIemy.
ITapameTpiepi 6ap CBISHIKTHIK TeHAeyIep. CHI3BIKTHIK
TeHcizgikTepal memy. [lapaMeTpiepi 0ap CHI3BIKTEIK
TeHCI3OIKTep.

2 carat

IIpaKkTHKATEIK
cabax

CEIZBIKTEIK TEHAEYIep MeH TeHCI3AIKTepal ZacTypdi
TacinMeH XaHe IHOPIBIK olmim depy
TEXHOIOTHATAPALIE KOMETIMeH memy

2 carat

OBEX

Python Timigge CHI3BIKTHIK TeHIEVIEp
TeHCI3OIKTep i memy

MEH

2 carat

Hapic

PanHOHAI TeHIeyIep MeH TeHCI3AIKTep i memy:
PanHoHAanm  epHeKTepali TYpAaeHZipy. PanHoHan
TeHeyIepal memy. PaHOHAT TeHCI3IKTepal memy.
ITapameTpiepi ©Oap panHOHAT TeHAEVIEp MeH
TeHCI3AIKTepal memy

2 carat

TIpaKTHKAIEIK
cabax

PanHOHAT TeHAeVIepAl MeH TeHCI3AIKTepal AacTypii
TaClIMeH XaHe OHOPIBIK oiminM oepy
TeXHOIOTHAIAPALIH KeMeTriMeH memy

2 carat

OBBXK

Python Timigme PammoHanm — TeHzeyiep
TeHCI3AIKTepal memy

MEH

2 carat

Hapic

Moayns TaHOAacel AacTBIHAA AaHHBIMANEBICEI Oap
PalHOHAN TeHAeVIep MeH TeHCI3aIKTep:

Haxtel caggap #xuemEel Hakrelr caggap eci. Cam
apanerel. CaHHBEIH aOcomoT maMmacel. Moayias
OenriciHig acTRIHIaFsl AHHEIMAEICE Oap TEHAEVIep.
Moayns OenriciHiH acTBIHZArkl aHHBEIMAIEBICEL Oap
TeHcizgikTep. [TapameTprepi 0ap Moayns OenriciHig
ACTBIHIAFEl AHHBIMANEBICEI Oap TeHIeyIep MeH
TeHCI3AIKTepal memy

2 carat

TIpaKTHKATIEBIK
cabax

Mozyns TagO0acH aCTHIHAAFEl TEHIEYIEpAl A2CTYpil
TacinMeH XaHe IHOPIBIK olmiM oepy
TeXHOJIOTHATAPALIH KOMeriMeH memy

2 carat

OBBXK

Python Timimge Moaynes TaHOacH
TeHJeyiIep MeH TeHCI3AIKTepal memy

ACTBIHOA¥EI

2 carat

Hapic

KepceTKmTIK TeHAeVIep MEH TeHCI3OIKTep:
KepceTHimTik epHekTepaiy OipaeH TypiaeHIipyiepi
KepceTkimTik  TeHZeviIep MeH KOpPCEeTKIMTIK
TeHCigikTepai memy aaictepi. Ilapamerpi Oap
KOPCeTKIMTIK  TeHZeviIep MeH  KepCeTKIITIK
TeHCI3AIKTepAl memy.

2 carat

IIpaKTHKATEIK
cabak

KepceTkimTik TeHZeviep MeH TeHCi3diKTepal
O3CTYPdl TaciIMeH XaHe DHOPIRIK OlmiM Oepy
TeXHOJIOTHATAP/ALIH KeMeriMeH memy

2 carat

ObBEX

Python Timigge KepceTKimTik TeHaeylrep MeH

TeHCI3AIKTepal memy

2 carat

BEXK Nel

Kemenai tanceipma opeHaay (Stepik.org, Geogebra,
Python, Excel): CHIZBIKTHIK X23He paHOHAT TEHIEVIEp
MeH TeHCI3OIKTepal Mmemy XaHe rpadHKaIsIK
OefHeney

22 caraTt

Cyper 44 - «DneMeHTap MaTeMaTUKay MOH1 OOMBIHINA TAKBIPBINTHIK Kocmap, 16eT
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Hapic

JlorapEOMIIK TeHAEVIEp XIHe TeHCI3IKTep:
JlorapudMIOiK epHeKTepal OipaeH TypaeHZIpyiep
JlorapEdMAIK  TeHZevIepAl  memy  JJicTepi.
JlorapEOMAIK TeHCI3AIKTepal mMemy aJicTepi.

2 carat

TIpaKkTHKATIEBIK
cabax

JlorapEdMIIK TeHASYIep MeH TeHCI3AIKTep i AaCcTyp
TacinMeH XKaHe DHOPIBIK oimiM oepy
TeXHOJIOTHATAPALIH KeMeTriMeH Memy

2 carat

ObBEXK

Python Timigge JlorapEdMAIK TeHZeyiIep
TeHCI3AIKTepal memy

MECH

2 carat

Hapic

KepceTKmTIK :XoHe TorapHOMIIK TeHAeVIep KyHeci:
PamHOHAN XKoHe KOPCEeTKIMTIK TeHAeVIep XyHecl.
PamHoHAan XJHE IOrapHOMIIK TeHIeVIep XyHecl.
KepceTKimTIK X2He IOrapH@MIIK TeHIEVIep MeH
TeHCI3HIKTep XKyHemnepi

2 carat

TIpakTHKATEIK
cadax

KepceTKmTIK X2He TorapE@MIIK TeHIeVIep KyHeciH
OICTYPIl TaciIMeH XoHe NHOPIEIK OimiM Oepy
TeXHOJIOTHANAPAEIH KeMeTIMeH Memy

2 carat

OBBX

Python Ttimigge KepceTKimTIK XoHe IorapHOMIIK
TeHAeVIep MeH TeHCI3IKTep KyHeciH memy

2 carat

Hapic

TpPHrOHOMETPHAIEIK SpHEKTepIiH TeHOe-TeH
TYpPIeHaIpyIepi:

DYpEINTEIH TPHrOHOMETPHANBEK OVHKIHATAPEIHEH
AHBIKTAMACHL Ke#ibip OYpEIMITApILIH
TPHTOHOMETPHANEIK  OVHKUHATADEIHEH  MIHIEpI.
Kentipy dopMyIanapsL TpPHrOHOMETPHATEIK
dvHEKUHEATAapARH ~ rpadHKTepl  K9HE  ONapasl
TYPJIEHIIpY.

2 carat

TIpaKTHKATIEBIK
cabax

TpPHTOHOMETPHANLIK ©PHEKTepAl AACTYPIl TaCciIMeH
XaHe UHOQPIEK OlmiM Oepy TeXHOIOTHACHIHEIH
KOMeTiMeH TYPISHOIpY

2 carat

OBEXK

Python Timiege EH Kapama#islM TPHTOHOMETPHAIEIK
TeHaeyiIepal memy

2 carat

BEXK Ne2

Kemenai tanceipma oprmaay (Stepik.org, Geogebra,
Python, Wolfram Alpha): Moayiasaik, KepceTKIITIK
X2JHe JOrapHOMIIK TeHIeyiIep MeH TeHCI3ZIKTepai
Tangay

23 carart

Hapic

TpHroHOMETPHANLIK TeHAEVIep MeH TeHCI3IKTep:
EH KapamaHelM TPHIOHOMETPHANEHIK TEHAEVIEp MeH
TeHCizAikTepai memy. TPHrOHOMEeTPHAILIK TEHALVIIED
MeH TeHCI3OIKTepal memy aaicTepi

2 carat

TIpaKTHKAIEIK
cabax

EH Kapama#ielM TpHrOHOMETPHANBIK TeHAeVIepai
OICTYPIl TaciIMeH JXKoHe NHOpIRIK OimiM Oepy
TeXHOJIOTHATAPALIH KeMeTriMeH Memy

2 carat

OBEXK

Python Timigge EH Kapama#islM TPHrOHOMETPHAIEIK
TeHaeyiIepal memy

2 caraTt

Hapic

TpHrOHOMETPHAIEIK TeHAEYIep MeH TeHCI3aIKTep.

2 carat

TIpakTHKATEIK
cabax

Kypaeni TpHroHOMeTPHAIEIK TEHCI3AIKTepal A2CTYPIi
TacinMeH XKaHe DHOPIBIK oimim oepy
TeXHOIOTHATAPALIH KeMeTriMeH memy

2 carat

OBBXK

Python Timigge TpHrOHOMETPHANEIK TeHIEVIEp MEH
TeHCI3IKTepal memy

2 carat

Cyper 45, 2 6et
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10-amrra | Japic IInaHAMeTpHAHEIH Heriari YFBIMAAPEI MeH | 2 caFat
aKCHOMAJapsl. YIIOYPHINTEIH TaMama Ty3ViIepi MeH
HyKTenepl. YIIOYpEIITapas! MEmy.
[TpakTHKaNEK | YIIOYpEINTAapARl Z2CTYPIl TACIIMEH X2aHe HHOPIEIK | 2 caFaT
cabax OlmiM Oepy TeXHOIOTHATAPALIE KeMETIMeH memy
OBOXK Python Timigge YmOypemTapas! memy XaHe Tangay | 2 caFat
11-amra | Japic HdeHec durvpa Ttvpans y¥eiM. KenOypemmrap. | 2 caFat
TepTOyprmmTap. AVA3aH YFEIMEI
ITpaxtEkanex | KenOypemmTap MeH OnapAslH ayAaHAAPHH JICTYPdi | 2 carat
cabak TaciIMeH X2He OHOPIBIK olmimM oepy
TeXHOJIOTHATAPALIH K6METIMEH eCenTey
OBBXK Python Timiage KenOypemmrap MeH onapaslH | 2 caraT
ayaaHAAPHIH eCenTey
BOK Ne3 Kemenni tanceipMa opemEzaay (Stepik.org, Geogebra, | 22 carat
Python, Wolfram Alpha): TpHroHOMeTpPHAIEIK
TeHAeVIep MeH TEeHCI3ZIKTepal memy, rpadHKaIBIK
Tangay JKoHe MOAENbIeY
12-amra | Japic IlTendep. [deHremex. JKaHamMa MeH  KHIONIEL | 2 CaFaT
IllegGepaeri goranap MeH xopaamap. lllexGepre
ImTeH CRI3BUTFAH OYpEIITAp.
ITpaktEkanex | llleHOep anmeMeHTTepiMeH AACTYPIl TAcCUIMeH XaHe | 2 caFaT
cabax mHOPIEIK OiniM 0epy TeXHOIOTHATApALIH KeMeTriMeH
AYMBIC
OB6X Python Ttimigge IlleHOep ameMeHTTepiMeH XKYMEIC | 2 caFaT
XK2HE ecenTey
13-amra | Japic CtepeoMeTpHA aKCHOMAaJapEl. KexicTikreri | 2 carat
dmrypanap. Kericteri GHrypamapislH Xa3bIKTarkl
KeCKiHI.
Ipaktexanerx | KeHicTikTeri dHrypanapasl Z2cTypai TaciiMeH xaHe | 2 caFaT
cabax mHOPIEIK OimiM Oepy TeXHOIOTHANApEl KeMeTriMeH
KeCKIHIEeY XoHe MOJenaey
OBEX Python Ttimiage KemicTikteri ¢Hrypamap ecenrepiH | 2 caFaT
LIEFapY
14-amra | Japic Exi xaxTe! OypemmTap. Kemxakrap. 2 carat
ITpaktEkanex | KeIokakrapaslH KacHeTTepiH 3epTTey xaHe Wolfram | 2 carat
cabax Alpha-ga Tangay xacay
OB6XK Python Tinigge KeroxkakrapaslH KaCHeTTepiH Tangay | 2 caFaT
BOXK Ned Kemernai tanceipma opeiEaay (Stepik.org, Geogebra, | 23 carat
Python, Excel): IInaHEMEeTPHATEIK XaHe
CTEpEeOMETPHANLIK (QHIypanapabl MOZENbAEY KJHE
3epTTeY
15-amra | Japic AHHATY JeHelepi. 2 carat
IIpakTHKANEIK | AHHANY JeHelepiHiH KeIeMiH eCenTey ;KaHe DHOPILK | 2 caFaT
cabax OimiM  Oepy  TeXHOJNOTHANAPEIHEIH  KOMeTIMeH
HOTHKEIEepiH Tanjay
OBEX Python Tinigge AfHany JeHeIepiHIE KeJleMiH ecenTey | 2 caFaT
XaHe Tangay
Kanme Hapic — 30 carat 180

IIpakTHKaneIK cadak — 30 carat
OBSX — 30 carat
BOX — 90 carat

Cyper 46, 3 6et
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Enmi  Stepik.org mmargopmachlHbIH MYMKIHIIKTEpiHE KbICKAIllAa TOKTAJBII
KeTeHiK.

Stepik.org onnaiin 611iM Oepy pecypchl — peceilnik Ou1iM Oepy miatgopmacsl
OHE TEriH allblK OHJAWH KypcTapbl MEH Ca0aKTapbIHBIH KOHCTPYKTOPHI OOJIBII
TaObutabl. Stepik.org cailThiHIa *KapusjaHFaH OapJiibIK KypcTap MEH maTepuaiaap
Creative Commons Attribution-ShareAlike 4.0 nuIeH3UACHIHBIH IAPTTAPbl OOMUBIHIIIA
TEr1H NaiijalaHyFa JULIEH3UsUIaHFaH OOJIbIN TaObLIa IbI.

Stepik.org ounaiin Ourim  Oepy minatdopmacel 36-cypeTTe OelHENIeHIeH
MYMKIHJIKTEpTe ue 00bin TadbuIaab! (47-cyper).

[ Stepik.org onnaita 6is1iM 6epy maaTHopMachiHbIH MYMKIHAIKTEPI:

e p

CTYJEHTKE 63 OETIMEH OKybIHA IEKTEYCI13 YaKbIT;

Op CTYJIEHT 63 KapKbIHBIMEH KYMBIC 1CTEH aliaJibl;

KOJDKETIMJILIIK II€H aIlIBIKTHIK;

OKBITYIIIbIFa CTYJICHTTEP/IIH KbI3bIFYIIBUIBIFBIH aPTTHIPY;

OeliHeMaTepuaap MeH MOTIHAEPAl OIPIKTIPY;

%[63F3JI&YI[HH OaIbIK XKyHect;

( .. )
TYCIHIKTEMEJIEp MEH MIOIYJIAp APKbUIbI OKBITYIIIBI MEH

CTYJICHT apachbIHJIaFbl Kepl OalIaHbICThl YUBIMIACTBIPY
.

( )
KypCTbl JKaKcapTy YIUIIH CTYJAEHTTEpPAIH JKYMBICBI MEH

KayanTapbIHEIH 1EPEKTEP KOPBIH naiiianany;

CTYJICHTTEp Typajbl CTATUCTUKA MEH €CENTEP/I1H OOIYHI;

KYPC KYPBUIBIMBIHBIH UKEMILTIT1;

( )
KEKE KypCcTapAbl Kypy MXKOHE CTYICHTTEpP CaHbIH WIEKTEY
(MYMKIHTITT; )

7

KE3€H/IIK OKBITY/IbI KY3€re acblpy MYMKIH/IIT1;

CTYJEHTTEP/IIH IIEKTEYCI3 CaHbl;

Cypert 47 - Stepik.org onnaiin 611iM Oepy miIaTtGopMackbiHbIH MYMKIHAIKTEP1
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NurepaktuBTi OLTiM  Oepy  miargopmanapblHa  HETI3JEATeH  KypcTap
ayIUTOPUSIIBIK OKBITYABIH aHAJIOTbl, COHAA-ak ©3 OeTiHile OuliM aly 3>KOHE
npoOyieMaliap/ibl MIENIyre KaKeTTl JarAblLIapAbl alyJblH HEri3ri (akTopbl OOJIbII
TaObUIATBIH MOHIEp OOMBIHINIA OKY IPOLIECIH YUBIMIACTBIPY KYPAJIbl PETIHAC Mailgaibl
00JIbIT TaOBLIAIBI.

Kypc KOHCTpYKTOpHI CTyJIeHTTepre OeplireH aknapaTThl KyHeaeyre MyYMKIH]IIK
oepeni. «Kypc — moaynb — cabak — Kagam» UepapXUsChl aKIapat MeH TarchlpMaiap bl
KypbuibiMaaiiipl. CabakTap MoTiH, O€itHe JopicTep KoHE MPAKTUKAJBIK TarchipMaap
TYPIHJEr] cypakTap HEeMece TEOpUsHbI KAMTUTBIH KaJlamaapaad Typabsl. Kagamaapas
Ky3ere achlpy YIIiH KOHCTpYKTOp 20-IaH actam opTypiil TamnchlpMaliap TypJepiH
ychiHa bl Jlu3aitH OolibIHIIa KapanalbiM (IyphIC XKayanThl TaHAay HEMece IIenTiM/Il
€HT13y) >KoHe Oenriii Oip MOHAEpre ’kayam TYPIHJIE COMKeC KeJIETiH TalchlpMmaiap
(MBICaNbl, KOATHI €HTI3yre apHajlfaH Tepesesep) YChiHbUIFaH. KypcThl Kypy OHIa
KOJIJITAaHBUTATBIH MaTEpUAAAp bl 931pJieyl, KypC KYPbUIBIMBIH jK00aj1ayabl >KOHE OHbI
KypC KOHCTPYKTOpBIHA €HT13y /11 Tanamn ereni [177, 6. 194].

CoHbIMEH KaTap, KOHCTPYKTOp OuliM Oepy mpoileciH Oakplaay YIIiH OipkaTap
apHalibl MYMKIHJIKTEpAl YCbIHAAbl. Kypc OKBITYIIBUIApBl CTYJAEHTTEPIIH YiTrepimi,
TarncbelpManapabl OpbIHAAY CTATUCTUKACKHI XKOHE CTYICHTTEP/I1H Kepl OailylaHbIC OpEKeTI
TypaJibl KOJKETIM/I1 IEPEKTEP Typasbl €CENTEPre KOJI )KETKi3€ allajibl.

Stepik.org mnardopmMachl YChIHATBIH MYMKIHAIKTEp HETI31HJE KYpPBUIFaH Kypc
(48-cypeT) ayAMTOPHUSIIBIK OKBITyFa KOCBIMINIA OOJbIN TaObuiagbl xkoHe 6B01501
«MareMaTuka, 6D01502 «Marematuka-MabopmaTuka oM oepy
OarnapiamManapbl OOMBIHIIIA OKUTHIH CTYACHTTEPIe apHAJIFaH.

3nemeHTap MaTéMaTukKa

ChbISbIKTbIK TEHAEyNep MeH TEHCISAIKTEP — GYN NaH MEKTEN NeH XXOoFapbl OKY OpPbIHABPbIHAAFbI
Herisri MaTeMaTHKanblK 6arbirrapabiy, Gipi. On ChisbiKThiK, anrebpa HerisgepiH, TeHAeynep MeH
TeHCISAIKTep/Ai Welly SAiCTEPIH XaHe onapAblH KONgaHy cananapbiH 3eprTeingi.

Cpeasuit
il ypoBeHL ® s

YeMmy Bbl HayynTeChb
MaTeMaTuKanslK AaFapinap 4ambiTy;
Macenenepai MaTeMaTUKanblK MOAEeNbAep apKbinbl WweLly;
Norukanbik oinay KasineTiH AaMbITy;
SPTYPNi ecenTepai WewWyAaiy anropuTMAiK 34iCTepis MeHrepy,

Lrdpnsik 6iniM 6epy TEXHONOrMANaPbIH Nailganasy (GeoGebra kemerimex
DYHKUMANED MeH TeraeynepaiH rpaduxTepis canyasl yipeHy, Excel apkbinsl
ecenTeynepai aBTOMaTTaHAbIPY, AepeKTepai Tanaay XaHe rpadukTep Kypy,
Wolfram Alpha nnatdopMachiy Nanganaxsin, KypAeni TeRaeynep MeH
TEHCI3AIKTEPAl XKbIN4aM X3He THiMII WweLy)

SMIPNIK XaHe K3CiBW AaFAbINapbliH KansinTacTolpy (MateMaTtuxansik 6iniMai
3KOHOMMKA, MHXEHEPUA, aKNapaTTblK TEXHONOrMANAP CUAKTDI Cananapaa KongaaHxy,
Tangay XsHe WewwiM Kabbinaay KabineTiH 4aMbiTy)

KOMMYHUKALMA X3He BIpNecKeH XYMbIC AaFabiNapbiH AamblTy (MaTeMaTukansiy
HaTWXenepai TYCIHIKTI Typae 63RHAaY XKaHe TYCIHAIPY AaFAbINapblH
KanbINTacTbipy, XXo6anap MeH TONTbIK XYMbICTap apKblfibl ©33pa 3PEKeTTeCy X3aHe
Bipnecin XyYMbIC iCTey TIXIPUGECIH KNHaKTaY)

Cyper 48 - «DneMeHTap MaTeMaTHKay MOH1 OOMBIHIIIA KYpPChI
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Mporpamma Kypca 8-anTta. TPMroHOMETPUANBIK TEHAEYNEP MEH TEHCI3AiKTep

1-anTa. Cbi3bIKTbIK TeHAYNep MeH TeHCi3aikTep. 9-anta. [eomeTpusa. MnaHnmeTpua.

2-anTa. PaunoHan Tergeynep MeH TeHCI3AIKTepAl wewy 10-anTa. [lenec durypa Typansi yfbim. Kenbypbiwrap.
TepTbypbiwuTap.

3-anta. Moaynb TaHback! acTbiHAa alHbiManbicbl 6ap paunoHan

Tenaeynep 11-anta. WeHbep. [leHrenek. dXaHama MeH KMIOLWbI.

4-anta. KepceTkilwTik TeHaeynep MeH TeHCi3aiKTep 12-anta. CtepeoMeTpua akcuomanapsl. KeHicTikteri urypanap.
5-anTa. florapudmaix TeHaeynep xaHe TeHCi3aikTep 13-anTa. Eki xaKTbl 6ypbiwTap. KemxakTap.

6-anta. KepceTKilTik )aHe norapupmaik TeHaeynep xymneci 14-anTa. Uppaunoxan TeHaeynep MeH TeHCI3AIKTep

7-anTa. TpUroHOMETPUANBIK BPHEKTEPAIR TeHbe-TeH TypneHaipynepi 15-anTa. AitHany AeHenepi xaHe onapAblH 3neMeHTTepi

Cypert 49 - KypcTbiH MoayJibaiepi

15 OKbITY MOJYINIHIH OPKAMCHICHl MOHHIH TaKBIPBINTAPHIH KE3€H-KE3€HMEH
MEHrepyAl KaMTaMachl3 €TETiH JapicTep, HUPPIBIK KYpalJapMEH HpPaKTUKAIBIK
KATTBIFyJIap KoHE IMporpaMmanay/ibl KOJJaHyFa OarbITTalaraH OUTIMIEpAiH ©31HJIK
xyMmbeIchiHBIH ~ (OBOXK, BOX), coHbiMeH KaTap KOChIMIIA MaTepuangap
KoMOuHanusacsl  TypiHae ycwiHbUiFaH  (50-cypet). KypcThlH — TakbIpbhIITapbl
cuiutabycTarbl KYHTI30€IK-TaKbIPBINTHIK KOCHApFa HETI3ENTeH TaKbIPHIITAPIbI
KaMTHUJbI: CBI3BIKTBIK TEHJACYJep MEH TEHCI3MIKTep, paluoHan TeHAeyJep,
KOPCETKIITIK TEHALYJIep, JorapuPmaik TeHaeyJIep TPUTOHOMETPUSIIBIK OPHEKTEPAIH
TeHOe-TeH TYpJICHIIpyJepl, TPUTOHOMETPUSIIBIK TEHACYJEep MEH TEHCI3AIKTED,
IJIAHUMETPUSIHBIH, HET13r1 YFhIMIAphl MEH aKcuoMmajapbl, €Ki >KaKThl OypbIlITap,
KOIDKAKTap KoHE T.0.

1-anTa. Cbi3bIKTbIK, TEHAEYNEP MEH TEHCI3AIKTep.

Kipicne. CbiabIKTbIK TeHAeynepai weuy. MapameTpnepi 6ap Cbi3bIKTbIK TeHaeynep. Cbi3blKTbIK TEHCI3AIKTEpAi weLly.
MapameTpnepi 6ap Cbi3blKTbIK TEHCI3AIKTEP.

1.1 Oapic G

1.2 NpakTukanoik cabak &

1.3 066X G

1.4 KocbiMLia Tancbipmanap @

Cypert 50 - MoaynbepaiH KYpbUIbIMbI

OpOip TakbIpblll  OOWBIHINIA TEOPUSJIBIK  MaTepHaliap MPAKTUKAIBIK
cabakTap/iarbl  TamnchlpMallapAbl  OpBbIHAAyFa  KaXXETTI  HETI3rl  YFhIMAAp.IbI,
aHbIKTaManapibl koHe (GopMynanapJbl KaMTUTBIH KbICKa >ka3banap ¢dopmaTbiHaa
ycoiHbUIFaH  (51-cyper). EHrizinren wMarepuanjiap ayIuTOPHUSUIBIK —JI9pICTEp/l
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HBIFAUTYIbl KaMTaMachl3 €Tedl JKOHE JKEHUT OKY YIIIH HEri3rl YFbIMAap.ibl
KypbulbiMaiiibl. KypcThIH epeKieniri TEOPUSIIBIK KOHCHEKTIIEp JIEKIUSIIBIK
MaTepualibl TOJBIFBIMEH KaWTajmaMalJpl, HETI3r1 OuTiMAl OekiTyre OarbITTajfaH
KbICKAIlla TYCIHIPMEIEPMEH JKOHE MBICAIIAPMEH TOJIBIKTHIPHIIAIbI.

@ stepic sssssssssge

x
R

‘3nemeHTap MaTeMaTuKa 1.1 Papic # Penaktmposarb

Nporpecc no kypcy: 2/19

1 1-anTa. CoIabIKTBI TeHA.. Napic N21: CbI3bIKTbIK, TeHAeynep MeH TeHCi3aikTep
e 1 1. CbI3bIKTbIK, TeHAeynep
1.2 MpaKTUKansiK caéak,
I AHbiKTama:
ChI3bIKTbIK TeHAeY ~ 6y 6ip Hemece GipHewe ait TYpaTbIH, 3p6Ip ait GipikiLui Aapexeci 6ap Tergey. annbl
| 1.4 KocbiMLua Tancbipmanap TYpAe, 6ip aifHbIMAnbIChl 6ap ChISLIKTHIK, TeHAeY:

| 13 osex

ax+b=0
MyHA2Fbl @ XaHe b — HaKTbl caHpaap, aZ0.

(Teraey CbI3bIKTBIK 607 YLWiH altHbIMANbIHbIK KOSGOUUMEHTI aaa HONre TeH 60MMaybl Kepek.)

3 3-anTa. MoAYnb TaHBachl...

3. Jlapic KommeHTapum

3.2 MpakTuKansIk, ca6ak,
ByabT
33 0BOX oTAenbHbIi

e e <]
41 [apic
4.2 NpaKTMKanbIK cabak,

43 0BOX

Cyper 51 - TeopusibIk xa3z0anap

Flipped learning (TeHKepuIreH CHIHBIN) TEXHOJOTUSICHI HETI31HIE CTYACHTTEP
TEOPUSJIBIK MaTepHalilapra ajJblH ajla KOJ >KeTKi3enl, Oyn ojapra cabakka
TaubIHAATYFa KOHE JOPICTEpAET] aKMmapaTThl KaKChl KaObulaayFa MyMKIH/IK Oepe/l.
OKy mpolecidH OChIHJIail TOCUIMEH YHUBIMIACTHIPY CTYJAEHTTEpAiH cabakka OelceHi
KaThICYbIHA >KaF/ail »acar, oJIapJipl ©3 OETIHIIE MoceNeepal LIeHry >KOJAapbiH
131eHyTe bIHTaNIaH1bIpaabl. COHBIMEH KaTap CTYyACHTTEP TEOPUSUIBIK MaTepHaIapMeH
HU(PIBIK TYpIE KYMBIC ICTeY/l YiipeHeni, Oyl o3 OeTiHlIe OLIiM ally JaFabliapbliH
JAMBITYFa ’KoHE OUTiM Oepy TEXHOJIOTUSIIaPhIH MaiialanyFa bIKIA €Te/Il.

Marepuangapasl MeHrepy OipHeIie KajaMaapasl KaMTUabl (52-Cyper).

1.1 Oapic

Cypert 52 - JlopicTi MEHrepyre apHajFaH XeKe KaJaMIaphbl

Mpicanbl, 1-mmi gopicTiH 2-1mmi Kajgambl «bip aitHBIMaNBICKl Oap CBI3BIKTHIK
TEeHJCYJEP/l HIENTy aJITOPUTMI» TYCIHITIH KaMTUAbI (53-cyper), an 8-111 Kajgambl OChl
TakpIpblll  OoMbIHIIA «IIpakTUKaNIBIK TamncelpMayiap» IICNIy JKOJIAapbl MEH
MBICAJIABIPBIH YChIHABI (54-cypeT).
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2. bip alfiHbIManbicbl 6ap Cbi3bIKTbIK, TEHAEYNEepAi WeLly anropuTMmi

LWewy Kagampaapbl:

1. BapnblK aiHbIManbinapabl TeRAEYAIH 6ip aFblHa, 60C MYLUENEPAI eKiHLLI XaFblHa XUHAKTaY.
2. AlHbIManbliHbIH KO3 dUUMEHTIHe 68Ny apKblbl X-TiH MaHIH Taby.
3. WewimMpaj Tekcepy YLWiH X-TiH M3HIH 6acTanKpbl TeHAeYyre Ko.

Mbican:
5x-7=8

1. AlHbIManbinapabl 6eny: 5x=8+7
2. KocblHAbIHbI ecenTey: 5x=15

3. AViHbIManbIHbIK KO3hdUUNEHTIHe Beny: & = l—f =3

Cypert 53 - lopicTiH 2-1111 KaJaMbl

8. MpakTuKanbIK, Tancbipmanap

Tancbipma 1:
TeHaeyai WewiHjs:
7x-5=2x+10
LWewyi:
1. AvHbIManbinapabl 6ip XaKKa XUHaKTalMbl3:
Te—2x=10+5
5z =15

2. x-Ti TabambI3:

T = % =3
Tanceipma 2:

TeHCi3AiKTI WeLwin, MHTepBan TypiHAe XasblHbI3:

dz-7<9
LWewyi:
1. e <9+7
4r < 16
2. 151:16
z=4.

Xaya6bl: x=4. KoopanHaTanblk Ty3yae 4 )aHe 0fiaH Killi MaHAep MHTepBanblH 6enrineimis: (-= 4].

Cypert 54 - lopicTiH 8-1111 KaJaMbl

Jlopic MaTtepualibiHa MaTeMaTUKAJIBIK TYCIHIKTEPA1 KOpPHEK] TypJle TYCIHAIPY

XKOHE KypJlleni mpouectepii OelHeney YIIIH Tpa@uKaIblK WUIIOCTpanusiiap

KOJJaHbUIaAbl. byl wiumrocTpanusiiap CTyAEHTTEpPre MaTEeMaTHKaJIbIK OOBEKTUIEep

apacheIHAarbl OalaHbICTApAbl JKAKCHl TYCIHYT€ OHE OJap/blH CHUIaTTaMalapblHa
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OpTYpJl MapaMeTpiepAiH 9CepiH Taljjayra KeMekTeceai. Mbicalnbl, (yHKIIMOHAIABIK
rpaUKTEP HAKTHI YaKbITTa KOA((PUIMEHTTEP/I ©3repTyre *oOHE OHBIH TpadUKTIK
TypiHE Kajlaii ocep eTeTiHIH Kepyre MyMKiHIIK OepeTiH GeoGebra kemerimeH
caibiHFaH (55-cyper).

JlopicTep COHBIMEH KaTap JEpeKTeplll Tajjay MXoOHE €cCEeNTey HOTHKEIEPiH
kepcery ymiH Excel kemerimeH sxacanran rpaduKTep MEH Auarpammaiapibl
KamMTuabel. ['padukanbik smeMeHTTEp TEHIACYJep >KYMECiHIH MIenriMaepl Hemece
BIKTUMAJIJIBIK YJECTIPIMI CHUSAKTBHI KYpJEl YFbIMIApAbl TYCIHYAl dKEHUIIETY KypaJibl
peTinne Kbi3MeT eteai. CoHbIMEH KaTap, rpadUKaiIblK WUIIOCTpalusiapAbl KOCy
CTYACHTTEP/1 63 OETIMEH KYMBIC 1CTEY KOHE MPAKTUKAJIBIK TallChIpMaliap bl OpPbIHIAY
KE31HJI€ KOPHEKI 9IicTep 1 OENCeH/ Il KOJJaHyFa bIHTAIAHABIPAIBI.

9. NpadmkanbIk, unnocTpayusanap

1. Tenaeyaix, rpadwuri:
Teraey 2x+y=3 KoOpAMHATaNblK Xa3blKTbIKTa Ty3y peTiHae 6eiHeneHesi.

-2

* x=0 6onca: y=3. HykTte: (0,3).
e y=0 6onca:2x =3 = = = 35 HVKTeZ(g.O).

Cyper 55 - Geogebra miargopmachiHia cajiblIHFaH rpaduk

Y CBIHBUIBINT  OTBIPFAH OJICTEMEHIH HETI3T1 JJIEMEHTIHIH Oipl TEOPUSUIIBIK
MaTepuangapAbl OKbIMI-YUPEHY KOHE MPaKTUKAJIBIK TarChpMallap/ibl OpbIHJAY YIIiH
HU@PIbIK KypalgapAbsl Majaianybl TYCIHAIpY OOWBIHIIA HYCKAYJIBIK OOJIBII
TalObutaabl. Op TakeipbiiTa GeoGebra, Excel, Wolfram Alpha xone Python cusikrsi
nUPIBIK Kypalgapasl Kanail naiianaHy KEpeKTiriH TYCIHAIPETIH MaTepuaiaap 6ap
(56, 57, 58-cyperrep). ArtanraH HUQPABIK Kypajlgap CTYIAEHTTEpre ecemnteyiepil
aBTOMATTAHJBIPYFa, rpaUKTEPAl CaTyFa XKoHE HOTIKENEePl TalaayFa KOMEKTECEeIl.

Mpicanbl, «TpUTOHOMETPUSIIBIK OPHEKTEPMIH TeHOEe-TEH TYpPJICHAIpYIEpi»
TakpIpbIObIHAA cTyeHTTep GeoGebra mnatdopMaceinga TeHaeyAepaiH rpadUKTepiH
TYPFBI3Y/IbI, OHBI TalAaybl YiipeHeai. Teopusiblk MaTepuanga OepuireH HyckayJap
rpaduk TypiHe KO3(DPUIHUEHTTEPAIH 9CEPiH 3ePTTEY YIIH MPOrpaMMAaIIbIK Kypaiibl
KaJlall maiiaiany KepeKTIrH Ke3eH-Ke3eHIMeH TyciHaipeni. Excel mporpammacst
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(YHKIIUSHBIH MaKCHUMAJIJbl JKOHE €H TOMEHI1 MOHJAEpPiH Taly CHAKTHI JIepeKTepii
Tangayabl YChIHAMbI, OYJ CTYJIEHTTEepre AEPeKTepAl OHIEYl KOHE MaTEeMaTUKAJIBIK
Kypangapabl ToxIpuOeae Koaganyabl YUpeHyre MYMKIHIIK Oepei.

Ocbutaiiiia, KypCThIH TEOPUSIIBIK OeJiriHe IU@PIABIK TEXHOJOTHUSIAPIbI
WHTETpalnusiay akmaparTbl NACCUBTI KaObUIAAyJlaH MaTepUaIMEH OENCEH[Il KYMBIC
ICTeyre Keuly il KaMTaMachl3 €Te/l.

LUndpnbik, 6inim 6epy TexHonoruanapbiH "Cbi3bIKTbIK, TeHAeYy/lep MeH TeHCi3gikTep"
TaKbIpbl6biHAA KonaaHy

1. GeoGebra - rpadukTepai TypFbi3y XXaHe BU3yanu3auus

GeoGebra — MaTeMaTuKanblk, ecenTepi rpadukanblk, TYPFblAaH LIeLlyre XaHe BU3yanuaauusanayra apHanraH Kypan.
KonpaaHy xongapbi:

¢ CbISbIKTbIK TeHAeyNnep MeH TeHCi3AiKTepAi rpadukanbik, wewy: Mbicanbl, y=2x+3 XaHe y=-x+1 TeHaeynepiHiH rpadukTepiH cany
apKblbl 0NapAblH KUbIbICY HYKTECiH TabyFa 6onaabl. byn cisaepre TeHaeynepaiH WwellimaepiH KepHeKi Typae Kepyre MyMKiHAIK
6epeni.

* Mblicanbl, 2x+y=5 TeHciaairiH GeoGebra-aa BU3yanuaauumsnay apKbinbl WeLiM aiMaFblH KepceTyre 60nafbl.

GeoGebra-paa rpaduk TypFbisy

1. GeoGebra K0CbIMLIACHIH alUbIHbI3:
KoMnbtroTepre opHaTtbinFaH GeoGebra KocbIMLachiH HeMece GeoGebra Be6-HyCKachiH allblHbl3.

2. TeHaeyAi eHrisinis:
3KpaHHbIH TeMeHri 6eniriHae opHanackaH Kipic xonbiHa (Input) TeraeyiHisai )asbiHpi3. Mbicanbi:

y =2x + 3

Cyper 56 - Geogebra nudpabiK KypaiblH KOJIJIaHy OOMBIHIIIA HYCKAYIBIK

2. Excel — pepekTepai Tangay aHe WeLliMAepAi TeKcepy

Excel 6aFjapnamacbl MaTeMaTHKasnblk ecenTepi Weluyae xKaHe AepeKTepai Tanaayaa TMiMai Kypan 60Mbin Taébinaap..
KongaHy xongapbi:

» KecTenik agicneH TeHeynepai weuwy: Excel apKbifbl aitHbiManbl MSHAEPre CalKec GYHKUUA MaHAEPIH ecenTen, HaTUKenepai kecte
TYpiHAE KepceTyre 6onapl.

» Tpadumk TyprbI3y: Excel-aiH rpaduk Kypy MyMKIHAIMH Nainaanaxa oTbipbin, CbI3bIKTbIK TeHAeYNepAiH rpaduKTepiH canyra 60naabl.

* Mopenbgey: Mbicanbl, 6ipHeLle Cbi3bIKTbIK TeHAEYNEP/IH WelliMaepiH MogenbAaey YiwiH Excel-aiH dopMynanapbiH KongaHy.

Excel-fie KecTe Kypy aHe rpadmK Typrbi3y

1. Excel-gi awy:
KomnbtoTepae Excel 6aFgapnamachbiH icke KOCbIHpI3.

2. AlHbIManbl MaHAEpiH eHrisy:

¢ A 6araHblHa X M3HAEPIH Xa3blHpbl3 (Mblcanbl, -5-TeH 5-ke aeWin).
* B 6araHblHa y=2x+3 (opmMynacbl 60iblHLIA eCenTeneTiH Y MaHAePiH eHri3iHia.

Mbican:

e A2:-5
o A3:-4
e A4:-3 (3He T.C.C. M3HAEPAI TONTbIPY)

Cypert 57 - Excel mporpaMmachid KoJi1aHy OONBIHIIIA HYCKAYIIBIK
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3. Wolfram Alpha — aBToMaTTaHAbIpbIIFaH ecenTeynep XaHe Tangay

Wolfram Alpha — maTemaTuKanblK ecentepi Wellye aBTOMaTTaHAbIPbINFaH X3He 8Te KyaTTbl Kypan.

KonpgaHy xongapbi:

Kypaeni Tenaeynepai wewy: OKylibinapfFa YAKeH xynenepai Hemece napameTpni Tenaeynepai Wolfram Alpha apkpinbl Wwewly oHan api
THiMAI.

Texpeynep xyneciH wewy: Moicanbl, Wolfram Alpha-Hbl nanaananbin, 2x+y=>5 )aHe x-y=1 TeHAeynepiHiH WeLiMiH aBTOMaTTbl Typae
TabyFa 6onagbl.

Tekcepy xaHe Tangay: OkyLbinap e3aepiHiH WwewimaepiH Wolfram Alpha apkbinbl Tekcepin, KaTenikTepiH Tanaait anagbl.

1. Wolfram Alpha-Hb1 awy

1. Be6-lonfFbILUThI albin, MblHa calTKa eTiKi3: hitps://www.wolframalpha.com.
2. bacTbl 6eTTe i3aey xonafbl 6onaapl.

2. CbI3bIKTbIK, TeHAeyai wewty
Mbican:
2x+5=15
1. 13gey )onarblHa Keneci MaTiHA eHri3iHia:
solve 2x + 5 = 15

2. Enter nepHeciH 6acblHpl3.

Cyper 58 - Wolfram Alpha undpiblk KypajiblH KoJIJaHy OOMBIHIIIA HYCKAYJIBIK

KypcThiH npakTukanblK cabakTapbl CTyACHTTEPAIH Taijaay, JIOTHKAIbIK OWay
KoHe HMGPIBIK Kypaijaplbl KOJIJaHy JarabUiapblH  OIpTiHAEN JAaMBITY]IbI
KaMTaMachbl3 €TETIH KHUBIHIBIK JeHreinepl OOUMbIHINIA YHBIMAACTBIPBUIFAH KOHE
OOJIIHIeH TalChIpMaJiap KUBIHTBIFbIHAH TYPAJbl. 15 TaKbIPBINTHIH 9pPKaMCHICH! YIIIIH 9
tarnceipma 0ap (Kockimina), onap MeIHaIapibl KAMTHIBL:

A neHreitinzmeri 3 TtamcbipMa (0a3zaiblK JeHrei): Oyl TamceIpMalap Jopic
MaTepualbIiHa 3€pTTEAreH HETi3r1 YFhIMJIap MEH dJICTepi OekiTyre OarbITTalFaH.
Mpicansl, OyJ1 OepiireH apryMmeHTTepAeri PyHKuus MoHAEpiH Ta0y HEMeCe ChI3BIKTHIK
TEHJIeyJIEP il ey CUSKTHI KapamnailbiM ecenteyliep 001ybl MyMKiH (59-cypeT). Op0Oip
JYPBIC HIEHIUITeH ecenke 0all >KMHAKTaIa Ibl.
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CbI3bIKTbIK, TEHAeyNep MeH TeHCi3fiKTepre ecentep

A-peHrenni ecentep.
1.2 MNpakTukanblk cabak, 4 13 12 waroe nponaeH 1 U3 9 6annoB nony4yeH

LUewwiMiH TaybIn, Xaya6biH Xa3blHbI3:

20 +3="T7

BBeauTe MaTeMaTU4ecKyto dopmyny

Tak ToyHo!

2

Cneayrowmia war PewuTb cHOBa

Cyper 59 - [Ipaktukanbik cabakThiH A-AeHreini eceoi

B nenreitingeri 3 tanceipMa (opTaliia IEHrei): oChl AEHI€iAeTr1 TalChpMaIap/Ibl
menty OipHele KaaaMmaapabl Kojijanyasl Tanan erefl [208]. Meblicanbl, CTyJaeHTTEp
TEeHJIeyJep KYHECIH Ienty OapbIChlHIAa OPTYPJl IIENly OAICTEPIH Tajljlay apKbUIbl
CaHJBIK TI30€KTEp/IIH KaCUETTEPIH 3epTTey Tanam eruiesi (60-cyper).
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CbI3bIKTbIK TEHAEYNEeP MeH TEHCIi3AiKTepre ecenTep

B-pewrenni ecentep.

TeHgeyAi 6ipHelle TypAi dAICMEH WbIFapblHbI3, LWeLliMiH Taybin, XayabblH Ka3blHbl3:

20 +3=x+8

BBeauTe MaTeMaTuyeckyro Gpopmyny

HayHuTe HabupaTb MaTeMaTUyecKyo GopMYyy, YTO6bI YyBUAETb pesynbTart

1 6ann 3a pelweHune.

Cyper 60 - [IpakTukainbik cabakTbiH B-nenreiini eceoi

C nenrediinzeri 3 Tancelpma (GKETUIIIPUITEH ACHrel): mudpiablK pecypcrapisl
KOJIJaHyFa OarbITTanraH OoJiblll TaObuIaAbl, Oyn omicTiH epekmeniri GeoGebra,
Wolfram Alpha nemece Excel cusiktbl nudpibik Kypangapasl naiianaHy apKbLIbl
MaTeMaTUKaJIbIK  ecCenTepAl  Taijay, MOJENbACY JKOHE  BU3Yyalu3alusiiay
KapacTeipbuianbl. Mpicansl, cryaentrepre (GeoGebra kypanbiHaa (yHKIUSHBIH
rpauridn Kypyra »OHE OHBIH JKCTpeMallapblH TaOyfa, COJlaH KEHiH HOTHXKENIepl
noctypiii tociimeH Hemece Wolfram Alpha kemerimen xkacanraH ecenTeyjiepMeH
canbicThipyFa OarbiTTanaznsl [181 6. 173]. Keiibip ecentepne Excel canapik nepexrepai
Talnjay HEMece CTaTUCTUKANBIK eCeNTeyep KYprizy YIIiH Kojiaanbuiaasl (61, 62, 63-
cyper) [209, 210].
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CbI3bIKTbIK, TeHAey/lep MeH TeHCi3fiKTepre ecenTtep

C-peHrenni ecentep.

Tancbipma 1: GeoGebra-aa rpaduk Kypy XaHe KUbUIbICY HYKTenepiH Taéy

LapT:
EKi CbI3bIKTbIK GYHKLUAHBIH, KUbINbICY HYKTECiIH TabblHbl3 XXaHe OHbIH rpadukTepiH GeoGebra-aa canbiHbi3:

yl =2z +3
yY2=-z+5

Kagampap:

1. GeoGebra-aa ap GYHKUMAHDBIH rpaduriH casnblHbl3.

2. dyHKUMANAPAbIH KMbIbICY HYKTECIH TabblHpbI3.

3. HaTuxeHi KonMeH ecenTen TeKCepiHia: 2x+3=-x+5

4. AnblHFaH WwewwiMai rpaduKTeH KepHeKi Typae TeKCepiHia.

BBeguTe MaTeMaTU4eCKyto hopmyny

HauHuTe HabupaTb MaTeMaTU4ecKyto GopMysy, YTO6bl YBUAETb pesynbTar

1 6ann 3a pelweHue.

Cyper 61 - [IpakTukainsik cabakTbiy C-neHreini eceoi
(Geogebra nmnaTrdopMachiHia HIbLIFApyFa apHAJIFaH)
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Tancbipma 1: GeoGebra-aa rpadguk Kypy XXaHe KUbINbICY HYKTenepid Taéy

LapT:
EKi CbI3bIKTbIK ®YHKUUAHDbIH KUbI/IbICY HYKTECiIH TabblHbl3 XXaHe OHbIH rpadukTepiH GeoGebra-aa canbiHpbi3!

yl =2z +3
y2=-z+5

Kagampaap:

1. GeoGebra-aa ap GyHKUMAHDbIH rpadurii canbiHbl3.

2. DyHKUMANapAblH KUbINbICY HYKTECIH TabblHbI3.

3. HaTuxKeHi KONMeH ecenTen TeKcepiHia: 2x+3=-x+5

4. AnblHFaH WwewiMmai rpa@uKTeH KepHeKi Typae TEKCepiHi3.

BBeauTe MaTeMaTuyeckyt dopmyny

HauHuTe HabupaTb MaTeMaTudeckyto GopmMyny, YTo6bl yBUAETb peaynbTaT

1 6ann 3a peweHue.

(1)

1.2 NpakTuKanolk cadax, 4 u3 12 waro

Tancbipma 2: Wolfram Alpha apKbinbl TeHAeynep XyieciH wewy

LWapr:
Keneci Tesaeynep XyneciH Wewinjs:

Jz+2y=06
T-y=

Kapampaap:
1. Texpeynepai Wolfram Alpha-fa exrisiyis:
solve {3x + 2y = 6, x - y = 1}

2. WeliMiH Xa3bin anblHbl3 XK3HE HITUXEH] KONMEH TeKCepiHi3.
3. Wolfram Alpha-HbiH KaaaMablK WeliMaepis Kapan, OHblH KONMEH cenTeyMeH CaMKeC KeNeTiHiH aHbIKTaHbl3.

Cyper 62 - [IpakTukainbik cabakTbiy C-neHreini eceoi
(Wolfram Alpha nnatdopmaceinia misirapyfa apHajFaH)
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Tancbipma 1: GeoGebra-aa rpadmk Kypy XXaHe KUbINbICY HYKTenepiH Taby

LWapT:
EKi CbI3bIKTbIK, QYHKUMUAHbIH KUbINIbICY HYKTECiIH TabblHbl3 XXaHe OHbIH rpadukTepiH GeoGebra-aa canbiHpl3:

yl =2z +3
y2=-z+5

Kapamaap:

1. GeoGebra-aa ap dyHKUMUAHBIH rpaduriH canbiHbl3.

2. dyHKUMANapAblH KMbIbICY HYKTECIH TabblHbI3.

3. HaTuxKeHi KONIMEeH ecenTen TeKCepiKi3: 2x+3=-Xx+5

4. AnbiHFaH WwelliMAi rpadUKTEH KepHeKi TypAe TeKCepiHis.

BBeguTe MaTeMaTU4yecKyto dopmyny

SHACECD

HayHuTe HabupaTb MaTeMaTUYeCKyro GopMyny, YTo6bl YBUAETb pe3yNbTaT

1 6ann 3a pelwexune.

1.2 MpakThKanblk, cabak, 4 13 12 waros npoingeHo 1 w3 9 6annos nonyyex

Tancbipma 3: Excel kemeriMeH aepekTep Tanaay

LWapT:
Keneci gepexTep #ublxbl YIUIH Chi3bIKThIK PErPeCcCHA XYPri3iHi3 XKaHe ChI3bIKTbIK TeHAeY KYPbIHbI3:

e x=[1,2,3,4,9
e ¥y=[2,4,5479]

Kapampaap:

1. Excel-re gepekTepai eHri3iHi3 (A 6aFaHblHa X, B 6aFaHblHa Y).

2. KipicTipy — [lnarpamMma — LLlawbipaHKbl AMarpaMma apKbinbl rpaduK TYPFbi3bIHbI3.
3. TpadmkTeri AepexTepre TPEHA Cbi3bIFblH KOCbIKbI3 (CbI3bIKTbIK PErpeccus).

4. Excel apKblnbl anblHFaX DErpeccua TEXAEYIH Ka3bin anoiybl3.

5. Texaeyai nanfanaHbin, x=6 yLWix 60MKaMabl y-Ti eCenTeHis.

Cyper 63 - [IpakTukainbik cabakTbiy C-neHreini eceoi
(Excel mporpammackinia melFapyra apHaJIFaH)

TancelpManapablH KYpAENUIIK JIEHreiiepl MeH Typiepl CTYIEHTTEpiH
JOTUKAJBIK OWay JarAbUIapblH OIpTiHAEN KEHEWTyre OarbITTaliFaH: KapamnauibiM
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ecenreysepaeH OacTan, Kell ISHTeWll TaljlayFa KoHe MPOoIecTepl aBTOMATTaHIbIpy
YUIiH HUQPIBIK TEXHOJOTUSIIAPALl KOJIAaHyFa AeiliH. bysl KypbUIbIM CTYJEHTTEPIIH
OPTYpAl NalbIHIBIK ACHTEIJIEpIH ecemnke allyFa MYMKIHJIK Oepejll >KOHE OJiap]ibl
OarapiaMalblK KOHE aHAIMTHKAJBIK €CenTep/il MIEIyAlH TEOPHUSICHIH a, dJIICTepPiH
nie OesiceH Il urepyre bIHTadaHAbIPaIbI.

JlorukanelK ONJIayAbl JaMbITyJa MPAKTUKAJIBIK TalChlpMalap/bl OpbIHIAY
nporiecinaeri Stepik.org mnar@opMachiHBIH KbUIAaM Kepl OalJlaHbIC — 3JIEMEHTI
MaHbI3/bl pOJIb aTKapaibl. Ce0eli, xKplu1aaM Kepi OaillaHbIc CTYAEHTTEPre 63 )KayaOblH
XK10epreHHEeH KeliH TalchblpMaHbl KAHIIAJIBIKTHI IYPBIC OpbIHIaFaHbIH OLTyTe, COHIaMN-
aK KaTeJep MEH OJIap/ibl TY3eTy OOMBIHIIA YCHIHBICTAP/IBI KOPYTe MYMKIHJIIK Oepeii.

CryneHtTep ecenTepAiH kayaOblH JKa3raH Ke3/le skayan ajblH-alia rmiatdopmara
EHTI3UINeH IypbhIC MIEHIIMIEPMEH calbICThIpbUIanbl. Kate skayan OosiraH >karmaija
maaTgopMa KaTeHI KOepCETINl KaHa KOWMaii/ibl, COHBIMEH KaTap KEHECTep HeMmece
KOCBIMIIIA TYCIHIKTEMEJIEp YCBhIHA/bl, OWJI CTyACHTTEPAl AYPHIC MICHIIM/l ©3JIrHeH
Tal0yFa bIHTaNaHAbIpabl (64-cypeT). ZKyMbICThIH Oy Typl ©3/1ITHEH OKYFa KOHE ©31H-
031 OakblIayFa >KarJal KacaWbl, CTYJICHTTepre Karelep/l Aep Ke3iHAEe aHbIKTayFa
KOHE TY3€TYre KOMEKTECE/Il.

WewiMis Taybin, XayabblH Xa3blHbl3:

(8]
t
w
I

BeeauTe MaTemMaTHyecKyro popmMyny BepHo pewwin 1 yuawics

Tak Touso! W3 Bcex nonbiTok 50% BepHbix

Pewedua  Bol nonyunnu: 16annus 1

Cyper 64 - Stepik.org mnargopMachIHbIH MaTEMATUKAIBIK €CENTI MIbIFapya Kepi
OaltnaHbICHI

Koingam kepi OailflaHbICTBIH aPTHIKITBUIBIKTAPHI:

OKy mpoIleciH KETUIAIPY — CTYIEHTTEpP ©3 IC-OpPEKETTEPIHIH HOTHKEIEPiH
OipaeH ananbl, Oy oJapAblH YIATEpIMiH KbUIJaM Oaranayra »OHE KaXeT OonraH
KarJaiila MoceJeHl IIenIyre Ke3KapachlH KalTa KapayFa MyMKIHIIK Oepeni. byn
MaTepuagbl MEHIrepy THUIMAUIINH apTThIpaJbl KOHE KaTeNepJliH >KUHAILY
BIKTUMAaJIIBIFBIH a3aiTaIbl.
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O3MIriHeH OKBITYAbl BIHTAJNIAHIBIPY - XKbUIJAM Kepl OaljaHbIC CTYIEHTTEpre
MYFaIIMHIH Kepl OalIaHbICHIH Y3aK YaKbIT KYTIIECTEH KAaTeJlep/il TY3eTyre MyMKIH/IIK
Oepeni. byn e3 kartenepiH Tangay koHe Oanama miemnmaepi Tady JaFabUiapbiH
JAMBITyFa KOMEKTECE/].

MoTuBalUsIBIK  KOJJAAy — HAKThl YaKbITTarbl Kepl OallaHBICTBI —aly
CTYACHTTEPAIH OEJNICeHAUIINH apTThIpaAbl *KOHE OJIAPJIbIH KeJiecl TarnchlpMallapbliH
OpBbIHJIayFa BIHTACKIH apTThIpaibl. JKyiie TINTI MaFbIH XKETICTIKTEPl TIpKEHI1, Oy OKY
MPOIIECIHE OH KO3KapacThl CAKTayFa KOMEKTECE/II.

OKBITYZBI  JKEKENeHIIpy - IaTtdopMa TancelpMaiap TYpPIHE  JKOHE
CTYACHTTEPAIH MAAlbIHABIK JCHreiiHe OaillaHbICTHl Kepi OallIaHBICTBI pEeTTeyre
MyMKiHIIK Oepeni. Kypaemi Ttamnceipmanap OosiFaH Karjaiiga >Kyde KOChIMIIA
Matepuaggap HeMece MbIcayijlap YChiHA anaabl, OYJ TaKbIPBIITHl TYCIHYA1
JKEHUIAETE]1.

«JneMeHTap MaTeMaTHKa» KYPCHIHBIH asChIHAA OKBITYIIBIMEH OUTIMIEpaiH
e31HIIK >kyMbicTappiHa (OBOX) »xone OumimrepaiH e3iHAIK xkymbichiHa (BOX)
epekie keHun Oenineni. ObOXK Oapeickinaa Python mporpammanay Tini apKbUIbI
MaTeMaTUKAJIBIK €CENTEP/I1 LIbIFapy CTYICHTTEP/I1H JIOTUKAJIBIK OMJIaAYbIH TEPEHIETYTE
OarbITTananbl. bynm TocuimiH HEri3ri MakcaTbl CTYJIEHTTEPJIH aJITOpUTMIIEY
JaFAblIAphIH, AHATUTUKAJBIK OMJIay KoHE KYpAeNdl ecenTepil ILIeHry aFabliapbiH
JAMBITYFa BIKIAJ €T€TIH MporpaMMaliay TUTIH/IE ’KY3€ere aCblpblUIaThlH MATEMATUKAIIBIK
MOJIEIBAEP MEH €CEenTepii alropuTMJepre, mporpaMmara ayjaapyra yupery OoJiblI
TaObLIA/IbI.

Python nporpammanay Tii apKblIbl MATEMATUKAIBIK €CENTEPAl LIery Ooaliax
MaTteMaTuKa MYFaJIiMJEpiHIH JIOTHKAJbIK OMIIAybIH JaMbITyFa aWTapibIKTal ocep
ereni. byn mponecc anropuTmaey MEH mporpammainay Heri3iepiH MEHrepyal raHa
eMec, COHBIMEH KaTap AJCTYpJl MaTEMaTUKAJbIK OWIay bl aHAFYPIBIM KYPBUIBIMIBIK
AKOHE AHAIMTHUKAJBIK OWjlayFa TYpJeHIIpyAl KamTuael. Python mporpammanay Timi
JIOTUKAJBIK OMIayibl JaMBITY KYPaJlbl pETIHAEC MOCEJIEHI STy IiH HEeT13T1 Ke3eHIepiH
aHBIKTAy, AJITOPUTMIEPAl Tajljlay >XoHE KYpacThIpy, HOTHIXKENEpAl TEKCepy >KOoHE
OHTAWIaHABIPY CHUSAKTHl KOTHUTHUBTIK JaFAbLIapAbIH TYTac KEIIEHIH JaMbITyFa
MYMKIHJIK Oepeni, Oyl CTYIEHTTEp/Il KYyHenl ONayblH KOHE JOTUKAJIBIK OWJIayblH
JAMBITAIbI.

ConbiMeH kaTap, Python TiniHze mMaTeMaTHKaIBIK €CENTEPMEH KYMBIC iCTEY
CTYJACHTTEPACH €CeNTi KapanmabIM Kadgamjapra Oedimn, osapibl OarmapiamManay
OpTachlHJla JOWEKTI Typlle WelmyAl Tajam eTedl. byn Tociin JOTMKalbIK Taljgay
JTaFIbUIAPBIH TaMBITAbl, OUTKEH] IIEHIIMHIH opOip KE3€H1 HAKThI TY)KBIPBIMIAJIFaH
KOHE aJIIBIHFbUIApMEH OalIaHbICThI 00Tyl KepeK. MbIcaibl, KBapaT TeHIEY/Il MIEIly
KE31HJI€ CTYAEHTTEP aJIIbIMEH JUCKPUMUHAHTTHI €CENTEeN/ 1, COJaH KeHiH TyOipiep/al
Ta0y WIapTTAapblH TEKCependi, Oy amaiiapblH OpBIHIATY PETIH XKOHE OJapiblH
OpBIHAAITY JIOTUKAChIH HAKTHI TYCIHY/1 Tajlam eTeal:

ax’tbx+c=0 TypiHmeri KBaApaT TEHAEYiH INENIKEH Ke3le CTYAEHTTED
TyOipsiepai Taby YIIIH Ka)XeTTi amasngap Ti30eriH Tanaayabl yipeHesdl, codaH KeiiH
€CEIITI LIeUTy AITOPUTMIH KYPBIII, Kelleci ke3eHae anroputmal Python 6armapnamanay
TUTIHJIE XKY3€ere acbipaabl. by mpoiiecc onapra ecenTi ey aaropuTMiH UTepin KaHa
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KOWMaMl, JOTUKAJIBIK OWIayAbl JaMbITYFa KOMEKTECEel, OUTKEH1 9pOip OPEKET OHBIH

HIENTIMIHIH Kbl KYPUIBIMBIMEH OallIaHBICHIH TYCIHY/II TaJall €Te/Il.

KBagpat Tenaeyai menry aaropuTMi:

1. Koadpdummentrepai enrizy: CryneHtrep a, b )koHe ¢ MOHAEPIH €HT13€e/l1, OH/Ia

a#0.

2. JluckpuMmuHaHTTH ecentey: D=b’—4ac. Ty6ipaepiH caHbl IUCKPHMMHHAHTTHIH

MOHIHE OAMIaHBICTHI.
3. JIUCKpUMHHAHT MOHJIEPIH TEKCEPY:

Erep D>0 6oica, TeHeyiH €Ki HaKThI TYOip1 Oap.
Erep D=0 6oca, Tenneyain 6ip HaKTHI TYOipi Oap.
Erep D<0 6o1ca, HaKTBI TYOIpJiepi KOK.

4. TyOipnepai ecenrey: D>0 xxarnaiibinga Tyoipiepi MmbiHa (popMynanap OOUbIHIIA

ecerreeal:
3 —b — Vb2 — 4ac
X1 = 2a
—b + Vb2 — 4ac
X2 = 2a

Marematukainslk ecenti Python nporpammanay TiniHze icke achIpy:

(1)

CTyneHTTep NUCKPUMUHAHTTBIH OapiiblK MYMKIH MOHJEPIH €CKepe OTBIPHII,
TEeHJIeYy/l ILIEHETIH OarjapiamMa >ka3ybl Kepek. TeMmeHae ecenTi IIeNly KOIbIHBIH

MBICAJIBl OepIIITeH:

import math
def solve quadratic(a, b, c):
# MUCKPUMHUHAHTHI €CETTEY
D=Db**2-4*a*c
# MUCKpUMHUHAHT MOHJIEPIH TEKCEPY
if D> 0:
x1 = (-b + math.sqrt(D)) / (2 * a)
x2 = (-b - math.sqrt(D)) / (2 * a)
return {x1}
elif D ==0:
x=-b/(2*a)
return {x}"
else:
return

# KonaHy MbIcalibl a, b, ¢ MoHIEp1
print(solve quadratic(1, -3, 2))

# Tenneyni memryi x*2 —3*x +2 =0
(MaTeMaTHKaNIbIK Typae X>-3x+2=0)

x2}"
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[Iporpammanay yuriH MyHJal anrOpUTMMEH >KYMBIC 1CTEY CTYyICHTTEPre Keyeci
amangapabl AOMEKTI TypAe OpBIHAAYJbI Tajlal €Telll: albIMEH TeHACYHl TalJal bl
AKOHE TUCKPUMHUHAHTTHI €cenTeili, cojad Kein D MoHiHe GalnmaHbICThI TYOipaepal
Taly YIU1H KOJIAMJIbl AITOPUTM/1 TaHJalabl. KOAThI ’Ka3y Ke31He CTyIEeHTTEp KeJIeCIHl
yhpeHnei:

— «Erep-olitnece»  mapttel  koHcTpykuusuiap  (if-elif-else)  apkpuibl
MpOTrpaMMaHbIH JIOTUKACKIH 0aCKapybl.

— OyHKOWUTAp MEH MapaMeTpJIepMEH KYMBIC icTeyni (Oyi1 karmaiina a, b, ¢
KOA(pHULIMEHTTEPIMEH KYMBIC).

— KBagpar tyOipai ecentey ymriH math cusaktel Python martemartukanmbik
KiTanxaHaJapblH Mailjaianyibl.

OBOX-ne nporpammanay Tl apKbUIbl MATEMATHKAJIBIK €CENTEPl MIbIFapy bl
yibIMaacTeipy Stepik.org miargopmaceiHaarsl KipikTipuireH Python komMmuiasitopsl
(65-cypeTt) apkbuibl Ky3ere achipbliajbl. [lnaTtdopma apKbpUIbl TEOPHUSIIBIK OUTIMII
MPaKTUKAIBIK MporpamMmanay AarbUIapbIMEH OIPIKTIPY TOCLIl ecenTep/li MeHryaiH
JIOCTYPJIi TYCIHITIH alTapiibIKTail keHenTe1: O1p miaTdopMaHbl naiinanany Oip oprana
Jopic MaTepualilapbiHa KOJI )KeTKI3yre, JOCTYPJil MaTeMAaTHUKAJIBIK 9ICTEPAl KoJaAaHa
OTBIPBIN €CenTeP/Il MIENIyre, COHBIMEH KaTap 0Jiap]ibl aBTOMATTaHIbIPY JKOHE Talay
YIIIH IporpaMmanay/ibl naiananyra MyMKiHAik 0epeni. byn dpopmar crynentrepain
TEPEHIPEK KOHE KYPBUIBIMJIBI JIOTUKAJBIK OMJIAYbIH JAaMBITYFa bIKHAN €Tel, OJapabl
ecenTepll IIEMyAlH »aHa TOCULAEpIH JaMbITyFa bIHTanaHabipaasl. Cebeoi,
CTYACHTTEP €CeNnTep/il €Ki )KOJIMEH HIeHIeAl: allILIMEH AJCTYPIl 9AiCTep il KOIAaHbIIT
KOJIMEH ecenTeiiai, cogaH keiin Python onnaiin komnunstopsinga Python kemerimen
03 MICHIIMJEPIH JKy3ere acwipaapl. MyHIal KOC TOCUI TEK TEOPUSUIBIK OLTIMII
HBIFAUTBHIN KaHa KoWMal, OHbI kaHa opTara OeliMiey KaOUIeTiH JaMbITalibl, Oy
uu@pIbIK O11iM Oepy opTachIHAA )KYMBIC ICTEUTIH OoaliaKk MaTeMaTuKa MyFajaiMiepl
YIIIH 6T€ MaHbI3/Ibl OOJIBIT TaOBLIAIbI.
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Tenaeynep xyiecid Python nporpammanay Tini apKbifbl WeLLiHi3:

x+y=5

2x-y=1

Sample Input:

Sample Output:
2
3

HanuwwuTe nporpammy. TecTupyetcs Yepes stdin — stdout

Bcé nonyumnocsb!

for i in range(1, 10):
for j in range(1, 10):
¥ if ((1 + j) == 5) and ((2*i - j) == 1):
print(i)
print(j)

Cyper 65 - Stepik.org mnardopmMacsinia KipiKTiplJIT€H MporpaMmanay
KOMITHJISITOPBI

OBOX OeiiMi OKBITYIbl THUIMJI YWBIMIACTBIPY MaKCaTbIHJA CTYAEHTTEpre
NumPy, SymPy xone T.6. apHaiibl MaremaTukanblk Python xkiTanxaHanapbiH
naiana”ny bl YUPETeTIH KbICKAIIAa MITIHJIIK )KOHE BUAEO MAaTE€pUAIAAPbIH KaMTHIbI
(66,67-cyper).
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1.30B66X 8wu3 11 waros npongeHo 3 U3 6 6aNnoB NOAYYEHO /‘ PepakTtupoBatb
a,b,c,d =symbols("a b ¢ d")

ex= a**2+b**3
ex

@+ b 2

| ¢ =sqrt(a**3+1/d**2)

taf e

SymPy o

LWar 2 Cnepyowmid war »

> 0

Cyper 66 - MaTreMaTuKaJIbIK KiTaIXaHaJIapAbl NaliJalaHy Typajbl BUIEO
Marepual

CbI3bIKTbIK, TeHAeYNep MeH TeHci3aikTepai Python TiniHge wbirapy

Python Tifi MaTeMaTuKanblK ecenTepi Wwellyae KeHiHeH KonaaHbinabl. CbisbIKTbIK TeHASYNep MeH TeHCI3AIKTepAi welly ywiH Python-HblH,
SymPy KiTanxaHacbl eTe biHFai/bl, ce6e6i 0N MaTeMaTUKanblK CUMBOMAAPMEH XKYMbIC iCTeyre MyMKIHAIK 6epefi.

1. SymPy KiTanxaHacblH OpPHaTY YX3aHe UMNopTTay

SymPy — cMMBONAbIK ecenTeynep XYypridyre apHanfaH KitanxaHa. OHbl OpPHaTY YLUiH KOMaHAaNbIK, )X0N4a TeMeHAEriHi TepiHia:
pip install sympy
KiTanxaHaHbl uMnopTTay:

from sympy import symbols, Eq, solve

Cyper 67 - MaTeMaTUKaJIbIK KiTalXaHajJapabl Naialany Typajibl MOTIHJIIK
MaTepual

ConbiMen  katap, Oyn  kamampgapaa  Python — kiTanxaHamapbIHBIH
MYMKIHIIKTEPIHIH CHUIIATTaMachl, KOJl MbICAJAapbl KOHE TalcbhlpManapbl IIENIyre
apHaJiFaH KaJaMJblK HYCKayjap, COHBIMEH KaTap KiTalmXaHalapJbl I1C KY31HJAE
naiijlanaHy MeH KaTeJep/i Tajijiay OoibIHIIIa MaTepraiiap KaMThUFaH (68-cyper).
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2. CbI3bIK TbIK, TeHAeYyNnepai Wwewy

Mpbican:
2x+3=11 Teraeyid Python TiniHAe wewwenik.
Kop:

from sympy import symbols, Eq, solve

# ANHbIManNbIHLI aHbIKTay
x = symbols('x"')

# Tewpeyni xasy
equation = Eq(2 * x + 3, 11)

# Tewpeyol wewy
solution = solve(equation, x)

print(f"Texpeyaiy wewimi: x = {solution[0]}")

Cypet 68 - CbI3BIKTBIK TEHJICY/I1 TpOTpaMmaay Tili apKbUIbI )KY3€re achlpy

69-cypetTe Oelinenenrennaeit Stepik.org mnardopmacsinna Python kemerimen
MaTeMaTUKaJIbIK €CEeNTEeP/Il HIENIyre MapTTaphl, €CENTIH €HI13y MOHJIEP] KOHE IIBIFY
MoHzepl (HoTmxke) OepinreH. CTyAEHTTEp €CeNTi 1Kl TarncklpMaliapra Oein,
aIrOpUTM pETIHJE peciMACiAl, AallblHAAIFaH aJrOPUTMIE MporpamMma Kypajibl,
COHBIMEH KaTap, HIEHIIMHIH opOip KaJambl JIOTHKAJIBIK HETI3/IeNyl JKOHE E€CEeMNTiH
mapTTapblHa colikec OOJYBIH Kajiarajan oTeIpaabl. Mbicansl, Python Tininae oapTypai
KOJTBIK TTapaMeTpiAepAiH TYIKIIIKTI HOTHXKEre Kajdai ocep eTETIHIH Taaaan Ibl.

TeHci3aikTi Python nporpammManay Tini apkbinbl LWeLiHi3.

2x+5<15

Sample Input:

Sample Output:
(-o0 < x) & (x < 5)

Cypert 69 - MatemaTUKaJIbIK €CENTIH MAPThIHBIH Oepiayi

Ecenrepai nporpammanay GapbiChlHIa CTYICHTTEP MICHIIMAEPAl TEKCEPY KOHE
KaTeneplli xeHaeyre narabliaHanbl. CTyAeHTTEp KOATAFbl KaTelepal Ty3ery,
EHTI3UITeH MONIMETTEPIH AYPBICTHIFBIH Tajjay, KOJAAHBUIATHIH aJITOPUTMIEPAIH
TUIMAUTITIH Oaranay opeKeTTepiH »xy3ere acwipanbl (70-cyper). MyHnail mporuecc
OoJamak MyraixiMIep YIIIH MaHbI3Jbl OOJIBIN TAOBLIATHIH ©31H-631 OaKbliay >KOHE
pediekCusHbl TaMbITyFa BIKINAN eTenl, cebedi, Oonamak mMaTeMaThKa MyFajaiMJepl
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ecenTep/l e3epl Melin KaHa KoiiMaid, COHBIMEH KaTap OKYIIbLIapFa oJap/ibl MICIry
aITOPUTMIEPIH TYCIHIPY1 KEPEK.

HanuwwuTte nporpamMmy. TecTupyeTcs Yepes S sl e
stdin — stdout W13 BCcex NonbITOK 33% BEPHbIX

BepHo.

¢ from sympy import symbols, solve_univariate_inequality

# AWHbIManbIHbl AHbIKTAWNMbI3
X = symbols('x")

# TencispikTi wewy
¢ solution = solve_univariate_inequality(2 *# x + 5 < 15, x)

print(solution)

Cnepytowmia war PelmnTb cHOBa

Pewenns  Bbl nonyyunu: 1 6annus 1

Cypert 70 - MatemaTHKAaJIBIK €CENTIH MPOTPpaMMaIbIK KOJbIH KOMITUIATOPFA
€HT13y

OBOX-re op TakpIpplllKa S5 MaTeMaTHUKaJIBIK TamchkipMa Oepiiemi. Op
TaIChIPMaHbl OPBIH/IAY OApBICKIHIA Ca0aKTHIH OPBIHIATFAH KaJaMIaphl )KachlUl TYCKE
OOsUIBIT, MIEHIUITeH KagaMIapasl epekmieneneni (71-cyper).

BOBBEL LR

Cypert 71 - Tanceipmanapibl OpblHJaY OapbICIH OaKbLIay

Op TakbIpblll OApBICHIHA CTYACHTTEPAIH MATEMATHKAJBIK OHE JIOTUKAJBIK
OMJIaybIH TepEHIeTyTe OaFbITTaIFaH KOCBIMIIIA MOTIH/IIK €CEeNTep KapacThlpbuiraH (72-
cypet). byn ecentep TepeHipek TanaayJibl *KOHE 9PTYPJl MaTeMaTUKAIBIK SAICTEpAl
KOJJJaHYAbl KaXKeT eTreai. MOTIH/IIK ecenTep CTYJISHTTEp/Il MIeIIMAEep/l 63 OeTiHIIe
131eyre, Oanama TOCUIAEPMEH ToXIpuOe xKacayra >KOHE alITOPUTMIIIK OiIayJibl
JaMBITyFa BIHTAJNAHIbIpaAbl. MyHail TancelpMaiapibl KOCYy MOJEIbIAEPMEH,
dbopmynaapMeH KoHE aIrOPUTMIECPMEH >KYMBIC ICTE€Y HaFrJbUIapblH HBIFAUTyFa
KOMEKTece/Il, OYJI y3aK Mep3iM/Il MepPCHEeKTUBala KOCciOM KY3bIPETTUIIKTIH JaMybIHa
OHE HAKThI OL1IM Oepy TaxKipuOeciHae KypJesl Maceneaepal Melyre qalbiHIbIKKa
BIKIIAJ €TEeIl.
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1.4 KocbiMwa TancoipManap /

1. Ecen: Catbin any ece6i

A3amar cynepMapkeTTeH 3 Kan YH MeH 2 Kan KaHT caTbin anabl. YHHbIH ap Kanwbifbl 5
000 TeHre, an KaHTTbIK ap KanwbiFbl 3 000 Texre Typaabl. Erep on 6apnbiFbl 21 000 TeHre
Kymcaca, ap TayapAiblH, KaHLWACbIH CaTbiN anfFaHblH TEKCEpiHi3.

2. Ecen: YXon 60#bIMeH XYpy yaKbiTbl

MalumHa 6ipiHwi XapTbl )onabl 60 KM/carF XbINAaMABIKNEH, an eKiHwWi XapTbl xonabl 40
KM/CaF XbinaaMabIKneH Xypai. Oprawa xbinaamablK KaHaan 601FaHbiH ecenTeris.

Wewimi:
Oprawa XbinAamMAabIKTbl Tady ywid GopMyna KonaaHbinaabl:

Wewimi:

Teraey XYHeCiH KypacTbipanbIk;
3x+2y=21000,
JNorukansik, cypak;:

Asamar aypbic ecentereH 6e? Erep wewim 6ap 6onca, Python apkbinbl Tekcepin KepiKia.
Sample Input:

5000 3000

Sample Output:

19

2-Vi-W
n+w

V oprama —

MyHaa V1=60 km/carF xaHe V2=40 kM/car.
x=5000, y=3000
Jlorukanblk, cypak;:

Ecenteyai Python apkbinbl TeKCEpIKi3.
Sample Input:
8 11

Sample Output:
19

Cypert 72 - «2neMeHTap MaTeMaTHKay MoH1 OOMBIHIIIA KOChIMIIIA TarlChIpMaliap

Crynentrepain o311k kymbicTapbiHga (bOX) uudpneik Outim - Oepy
TEXHOJIOTUSJIAPBIH KEUIEH I KOJJaHy OOUBIHINA TarnchipMaiap KypacThIPbLUIFaH.
Kannel kypc OapeickiHAa Oip cemectpiiH imiuHae 90 cararthl KypalTeiH 4 BOX
tanceipMacel (4, 7, 11 xone 14 anTtanapna) CTyJEHTTEp/IH MaTEMATUKAJIBIK KOHE
KOCIOM KY3BIPETTIUIIKTEPIH JaMbITyFa BIKIANI €Teldl, oiapabl HudpabK OuTiM Oepy
OpTachIHJIa )KYMBIC icTeyre nanbiHaainpl. bOXK-mi1H Heri3ri MakcaThl — Kyp/Iedi KoHe
KOIl TarchlpMalibl MOCEeNep/li enly YIIiH A9PICTEP MEH MPAKTUKANIBIK cabakTapja
WrepuIireH MaTepuaagapibl, MaijgasanraH OUOPIBIK Kypaigap MEH Tocuiaepl
O1piKTipe OTHIPHII KEMICH A1 TYp/Ie Maii1anany OoJIbI TaObLIa IbI.

BOX rtanceipmanapst  Python, GeoGebra, Excel :xone Wolfram Alpha cuskter
OipHenie HUPPIBIK Kypaiaapabl OIpIKTIpYAl KAMTUTHIH KOOaNbIK TarcbipMa OOJIbII
taObutaabl.  CTyAeHTTEp  TOMEHJEried  TajanTtapra  HETi3[elae  OTBIPHIN
TarchlpManapiabl OpbIHAANIBI:

- Ecenrepai memy anroputMmiaepiH ka3zyra Python mnporpammanay TutiH
KOJIIaHY;

- MaremMaTukaiblKk MOJENbIAEPAl BU3yalu3alusiay XoHE TpauKTepll Kypy
yurin GeoGebra naiinanany;

- JlepekTepai eHjey *oHe Auarpammanap xkacay yuriH Excel Garmapiamachin
naijianany;

- HlemiMaepal Texcepy *oHe Kypheli ecenrteyiepal opbinaay yurin Wolfram
Alpha-Hb1 KO1aHY.

16-xectene «DnemeHTap MaTeMaTHKa» OKBITY KypcbiHAa BOXK Oapsicbinaa
OpbIHJIayFa apHAJIFaH TalchlpManap KelleHIHEe MbIcangap OepiareH. Op HUQPPIIBIK
OuTiM Oepy KypaidgapblHbIH KOMETIMEH JKEKE TalcChlpMa OPBIHAAJBIN, HOTHXKEIEPl
TaJlIaHa bl J)KoHe Jie (paiiia peTiHae KYKTeeIl.
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Kecte 16 - Ludpasik OutiM Oepy KypalgapblH NaijaiaHbIl OpblHIayFa OarbITTalFaH
BOX Ttanceipmanaps (4-amnra)

LT typi Tancelpma MbIcaJIbI
1 2
Stepik.org Tecr xkypy (20 ymaii)

OTinreH TakpipbInTap OodibIHIIA 10 TECT CyparbiH 93ipIeHi3.

Op CypakTa CBHI3BIKTHIK, pAIlMOHAN, MOMIYJbAI HeMece KOPCETKIIITIK
TeHIeyJIepi MIeIyTe KaThICThI OipHeIle ayan HYCKachl O0JIybl KEepeK.
Tananrap:

Op TarchbpMa HAaKThI MIEIIIM 9/IICTEPiH TeKCepyl KaxeT.

Hotwxkeni MOTiH Typinae Hemece Gailll TypiHae KYKTEHI3.

Python Tenneynepai menry 6arnapaamachit xa3zy (20 ymnaif)
Iporpammasiay Python nporpammanay TisiHae Keneci TeHACYIep/i MEMEeTiH KO )Ka3bIHbI3:
T CBI3BIKTBIK TeHLY: ax+b=0

Panmonan Teruey: 1x+1+2x—2=0x+11+x—22=0

Monynbai Tegaey: 1x—3[=5

Kepcertkimrik TeHaey: 2x=162x=16

[TporpammaHbIH (yHKIIMOHATIBL:

[Iporpamma mapameTpiepal  €Hri3yal  cypar, IMIemIiMaeplai  dKpaHra
IIBIFAPYhl KaXKeT.

Kare sxarmaiimap (MyMKiH emec WICUIiMEp) YIIiH KaTelepiai OHISHTIH
(byHKUMsIap SHri31Hi3.

[TporpammaHnsl OpeIHIAMN, HOTHXKENEpiH Qaiinra cakTanbi3 (Mbicans, CSV

dopmarra).
Hotwxkenepnin oHe KOATapAbIH KeluipMmeciH Oip (aiinFa jKMHaAKTAMN
KYKTEHI3.

Excel Hotwxkenepni Tanaay xxoHe kecte Kypy (20 ymaii)

IIPOrpaMMachl Python 6arnapnamacbiHaH ajbIHFaH HOTIOKeNep i Excel-re uMmopTTansI3.

OpTypiai  mapameTpiiep VIIH TEHACYJEpHIiH MICHIMIEpiH KecTere
eHT131M1, TpaUKTEePMEH KOHE OpTallla MOHAECPMEH TaJlJJaHbI3.

Kem pnerenne exi OaraHjga MICIIIMHIH HapaMeTpiepre TIyeNAUIriH
KOPCETiHi3 (MbICaJbl, a %oHE b mapameTpIepiHiH e3repici).

Tamanrap:

Excel xectecinne memiMaepAid rpa¢uri MeH auarpammanapbl KOCBLTYBI
THIC.

KopsITeiH BT KacaHbI3: Kanmaii mapaMmerpiiep TeHASYJIEPIiH HICIIiMiHe eH
Ker ocep etei?

Hotwxkenepni cakran «.xIsx» ¢popMaTeiHars! (aiiibl dKYKTEHI3.

GeoGebra I'paduxrep Kypy (20 ymnaif)

aTopmachl Tananrap:

GeoGebra OarmapiamaceiHa Keneci TeHAeYIepiH rpaduKTepiH caabIHbI3:
y=2x+3

y=Ix—1ly=x—-11

y=Ix-2|

y=2Xy=2X

Op rpaduK YLIiH HETi3rl HYKTeNepAi (KUBUIBICY JKOHE OJKCTPEMYM
HYKTeJIepiH) KOpCeTiHi3.

Bapinbik rpadukrepai 6ip KOOPIUHATTHIK KA3bIKTHIKTa CATBICTHIPBIHBI3.
I'paduxTepain KelipMeciH xacan, (Gailn peTinae KYKTEHi3.
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16 — KecTeH1H KaIFachl

1 2
Wolfram Alpha ABTOMATTHI TEKCepic jkoHe Tanaay (20 ymaii)
1aTopmachl Tananrap:

Python Oarmapnamaceinna ecenrteren TeHueyiepai Wolfram  Alpha-ra
SHT13111, HOTM)KETIEPIl CaTBICTBIPBIHBI3.

OpOip TeHxaeylniH HoTWXeepiH Python-HeIH IIenriMiMeH CajbICTBIPHII,
KaMCBIChI IYPBIC HEMECE Kail JKaF1aii/1a KaTe bIKKAHbIH aHBIKTaHbI3.
Wolfram Alpha memiMaepinig CKpHHIIOTTapbIH TAlIChIPMaHbI3Fa KOCHIHBI3.
Python HoTHX)KENEpiMEH CalBICTHIPMAIBI Ty KACAHBI3.

Hotwxkenepin cakran daiin Typinae )KyKTeHi3

Hudpnsik OutiM Oepy TEXHOJOTUSUIAPBIH KOJJAaHYFa HETI3ACNITeH KelleHAl
oficTeMEe CTYACHTTEPMAIH JOTUKAJIBIK OWJIAybIH aH-KAKThl JAMBITYFa, COHJAN-aK
Ka3ipri MEKTENTe THUIMAI JKYMBIC ICT€Y YIIIH KaXKETTI HEeTi3rl Jarabuiapiabl
KaJIBITITaCThIpyFa OarbITTanraH Oousbin TaObuanel [211]. Python, GeoGebra, Excel
xoHe Wolfram Alpha-HbI OKy mpolieciHe HHTeTpanusiiay TeOPUSIIbIK OUTIMI1 OEKITII
KaHa KOWMail, MpaKTUKaIbIK JaFAblIapAbl JaMbITyFa MYMKIHIIK — Oepel.
[Iporpammanaybl KoJiJaHa OTBIPBIT MATEMATHKAJIBIK €CENTEP/l IIENTy CTYIEHTTepre
AITOpUTMIEP KYpyFa, JIOTHKAIBIK KYPBUIBIMIAPMEH JKYMBIC ICTEyre JKOHE
menriMaepal Tekcepyre yipereni, Oy oJapAblH KYPBUIBIMIBIK JKOHE CHIHU OWJay
KabuteTiH nambiTanbl. GeoGebra-ga nepexkrep MeH rpadukTepl Buyaluzanusiiay
xoHe Excel-ne akmaparTsl Tangay MaTeMaTUKAIBIK MPOLIECTEP/l JKOHE IEPEKTEPMEH
KYMBIC ICTE€yAl BHU3yalabl TYCIHyre >kargad skacaiiasl, an Wolfram Alpha
CTYACHTTEPre HOTHXKENEPAl TeKCepyre xoHe OanaMa menrimMaepal Kepyre MyMKIHJIIK
oepei.

OcbiHgall KemeHal 9AICTEMEHI KOJIJIaHy OoJiallaKk MYFaliMAEp/l TEXHOJIOTHUS
O11iM Oepy mpoleciHiy Kypamaac Oesirine aitHanrad nu@pibik 611iM Oepy opTachiHIa
KociOu Macenenepal menryre ganbiaaainasl. [Iporpammanay Tifl )koHE aHATUTUKATBIK
KYpajagapMeH >KYMBIC TOKipuOeci apKbUIbl CTYJICHTTEP OKYy MaTepUaliIapblH *kKacay,
ecernrTeysiepal aBTOMATTAHMABIPY JKOHE WHTEPAKTUBTI IUIaTgopManiapMeH o3apa
OpeKeTTeCY JarAblIapblH MEHIepell. ATanraH Aarpuiap OoJiallak MaMaHHBIH €HOeK
HapBIFBIHAFRl 09ceKere KaOUIeTTUTIrH apTThIPhIN KaHa KOWMaiibl, COHBIMEH KaTap
3amMaHayu OuUTiM Oepy >KarJalblHJa €peKIle MaHbI3Abl OOJBIN TaOBUIATHIH ITUMPIBIK
TEXHOJIOTUSIIAp/IbI MeIarOTMKAJIBIK TOXKIpuOere eHrizyre nabiaaansl. Hotuxecinne,
Oy Tocin OonamiaKk MaTeMaTHKa MyFalIMAEPiHIH KOCiOM KY3bIPETTUIITH JTaMbITHIIM,
WHHOBAIUSJIBIK O11iM Oepy opTachIHAa )KYMBIC 1CTeyTe JalbIHABIFbIH KOFapbLIATA/IbI.

3.2 IlegarorukaJbIK 3KCIIepI/IMeHTTiH CAHABIK 7K9HE CallaJIbIK HQTI/I)KC.IIepi

OKCIEpUMEHT MaKCcaThl — KYPaCTBIPBUIFAH MOJIeNIb MEH OJIICTEMEHI JKY3ere
aceIpyZlbl TPAKTHKAIbIK TYPFbIAa HETI3/Iey JKOHE OacTankblga alKbIHIAIFaH
OO0JIKaMHBIH AYPBICTBIFBIH TEKCEPY. 3€PTTEYIIH IKCIEPUMEHTTIK 06JIiM1 TCOPUSIIBIK
OHE MPAKTUKAIBIK MaTepuasbl MEHIEPY JICHIeliH Oarajiayra FaHa €MecC, COHbIMEH

147



KaTap CTYACHTTEpAiH KaOlneTTepi MeEH JaFJbUlapblHIAFbl ©3repicTepl Tajjayra
MYMKIHJIIK Oepe/i.

DKCIEepUMEHT OaphIChIHAA KeNeCl 3ePTTEY JIICTePl KOJIIaHbLIIbI:

- MCUXOJOTHSUIBIK-TIEJAarOTUKANbIK,  FBUIBIMU-JJICTEMENIK  9AeOHeTTEP ],
OoJamaK MaTeMaTUKa MyFaJIIMJIEPIH Aaspiay oKy OaraapiaManapblH, CHIIIIa0yCTapblH
Tanaays;

- OojamiaKk MareMaTHKa MYFaIIMIEpPIMEH XoHE MaTeMaTHUKaIbIK IMOHACPAl
KYPTi3€TiH OKBITYIIBUIAPMEH cayallHaMa, UHTEPBBIO KYPri3y;

- Oomamiak MaTeMaTHKa MYFaIIMIEPIHIH JIOTUKANbIK OWlay JIeHTeliH
AHBIKTAUTBIH TECTLICY KYPri3y:

- alKpIHIAY, 13/IEHY, OHE KaJbINTACTBIPYIIbI SKCIEPUMEHTTEPIH KYPrizy,
HOTIKENEP/Il Tanaay *KOHE OHIEY.

3epTTeyliH Ke3eHaepi: DKCIEPUMEHTTIK 3epTTey *KyMbIchl 2019-2022 xbuinap
apaJIbIFbIH KAMTUTBIH, KO3JIEIT€H MaKCaTKa KOJ KETKI3yTe bIKIa €TEeTIH YIII Ke3eHHEH
TYPABL:

Bipinmn ke3eH — aiikpiHgay skcnepuMeHTi ke3eHinae (2019-2020 oxy >Kbuibl)
3epTT€Y  TaKbIPHIOBIHBIH  ICHUXOJIOTHSIIBIK-TIEIAaTOTUKATBIK ~ KOHE  TEOPUSUIBIK
acCmeKTUIepiH  3epTreyre, 3epTrey  MOpoOJEeMachIHBIH  HETI3ZIEMECi  PEeTiHAe
KazakcTaHHBIH TeIarorukajiblK *KOFapbl OKY OpbhIHAapbl «MaTteMatuka» OutiM Oepy
OarapiiaMachblHbIH CTYJEHTTEPIHIH JIOTHUKAJBIK OWJIay JE€HIeHlH aHbIKTayFa, COHAAM-
aK oJapAblH MUMPABIK OUTiIM Oepy TEXHOJOTHUSUIAPBIH KOJIJJaHa ajlyblHA 0acThl Hazap
ayaapbUIbL.

Exinmi ke3eH — i37eHy skcnepumeHTi ke3eHiHae (2020-2021 oxy KbLibl)
OKBITYIIBLIAPABIH ~ HUGPABIK  TEXHOJOTUSIIApJBI ~ MEHrepyre  JallbIHIBIFBIH
JMAarHOCTUKAJIay, COHBIH HoTWwxKeciHae «bimiM Oepy NpoleciHAEeri akmaparThiK
TEXHOJIOTHUsIIap» OUTIKTUTIKTI apTThIPY KYPCHIHBIH OarapiaamMachl 93ipJieHin OeKITUIIIL.
ConbiMen kartap, «l{udpnbik OuniM Oepy TEXHOJOTHUSUIAPBI aPKbLIBI OOJalIaK
MaTreMaTuKa MYFallIMJIEPIHIH JIOTUKAIBIK OWIIayblH JaMBITYIBIH MOJEI» KOHE
omicteMeci a3ipaeHAl. 1 Kypc CTyIEHTTEpiHE MporpaMmanay HEri3IepiH OKbITyFa
apHanran «Python Tinminge Oarnmapiamanay Heri3fepi» yHipMe Kocmapbl 931pJieHIN
OexiTuIL, UMPIBIK pecypCTapbl Kyileni Typ/e UHTerpalusiayFa MyMKIH/IIK OepeTiH
Stepik.org mnatdopmackiHga « IJeMEHTap MaTeMaTUKay KypChl 931pJICH/I].

KopbITBIHABL Ke3€HIE — KaablNTacThIpylIbl Ke3eHne (2021-2022 oky *KbLIbl)
931pJIEHIeH KypCTap bl OTKI3Yy KoHE Maijanany, oJlapIblH TUIMALUIITH Y9KCTIEPUMEHTTIK
TypAe chiHay kyprizuimi. Maremaruka bbb-HbiH 1 Kypc cTyneHTTepiHEeH Oakbuiay
AKOHE IKCIIEPUMEHT TONTAPHI KYPBUIAbl. DKCIEPUMEHTTIK TON HMUPPIABIK OuTiM Oepy
TEXHOJIOTUSIIApPbIH, al 0aKbuiay TOOBI AOCTYPIIl 9ICTEP/Il MaigaiaHa OTHIPBIN OKbIIbI.
DKCIEpUMEHTKE JICHIHT1 )KOHE SKCIIEPUMEHTTEH KEHIHT1 JIOTUKANIBIK OWIay bl TEKCEPY
HOTHIKEIIEP1 aJIBIHJBI XKOHE coJl OOMbIHIIA HUGPIBIK O11iM Oepy TEXHOJIOTUSIIAPBIHBIH
CTYACHTTEP/IIH JIOTUKAJIBIK OWJlay JACHIeillHEe 9CEepIH aHBIKTAy VIIIH CTATUCTUKAIIBIK
Tanjay >Kyprizuiil.

Enpi, sKCiepuMEHTTIH 9p KE€3€HIH TOJBIFbIPAK KapacThIPHII OTEHIK.

AMNKBIHAAQY HKCIEPUMEHTI Ke3€HI. 3€PTTEY TAKbIPHIOBIHBIH ©3€KTLIITH HET13/ey
MakcaTbIHJa  FBUIBIMU,  TMCUXOJOTHSUIBIK-NIEAaTOTUKANBIK  MKOHE  OIICTEMENIK
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ofedueTTepre  Taimay  OKYpri3uial, CoHAad-aKk IU@PIABIK  TEXHOJOTHUSUIAP]IbI
MHTErpalysiiayFa HEeT13/1eJIreH MaTeMaTHKaHbl OKBITY ToXipuOec 3epTTeiai, Ooamak
MareMaTuka MyFaliMIEpiHiH UUQPPIBIK OUIiM Oepy TEXHOJOTHUSIapbhlH KOJJaHyFa
NAWbIHABIK JIGHTeWl aHbIKTaIAbl. JIOTHKanbIK JKOHE alTOPUTMIIK  OMIayJbl
KaJIBIIITaCThIpyFa, OUTIM Oepyzeri mporpaMmmanayJiblH pejiHe, COHJai-aK HUQPIBIK
KypasjagapAblH KOTHUTHUBTI JaFAbLIapabl JaMBITYyFa dcepiHe OarbITTalFaH 3epTTeyiepre
epekie Hazap aynapeuiabl. Tanmay kepcetkenneir, Python, GeoGebra, Excel xone
Stepik.org mmatdopmanapbl CHUAKTHI TEXHOJOTHUIAPIbI €HTI3y MYyFaliMAep.i
nasipaayiblH MaHbI3/1bl OaFbITI OOJIBITT TAOBLIA b, OUTKEH1 OYJ1 OKBITYIBIH THIMALUTITTH
apTTHIPBIN KaHa KoWiMall, COHBIMEH KaTap Ka3ipri Ou1iM Oepy OopTachIHa KYMBIC ICTEY
YUIIH KaXETTI HEri3ri Ky3bIpeTTepAl JaMbITajbl. MaTeMaTuKaHbl OKbITYa IU(PIBIK
TEXHOJIOTUSIIapbl KOJIJJaHy TXKIpuOeci ojapAbl OoJalllak Mmeaarorrapibl Aaspiayfa
€HT13Y/I1H MaHbI3bUIBIFBIH JKOHE O13/11H 3epTTEYIMI3/IIH ©3€KTUIINH PacTaibl.

ConbiMeH KaTap, Oy ke3enne «Martemaruka» bbb (6iniM Gepy Oarmapiamacsr)
OoiibiHIIIa OUTIM anaThlH CTYJEHTTEPJIEH JIOTUKAJIBIK OWlay JACHTeMNIepiHiH e3apa
CaJIBICTBIPMAJIbI ACHT€H1H aHBIKTAY, JIOTHKAJBIK OiJiay KaOlIETTEepiH JaMBITY JKOHE 1€
COJl MakcaTTa HHUQPIBIK OLIiM Oepy TEXHOJOTHsJIApblH MaijanaHy KaKeTTUIIrH
Herizaey yuiiH Kazakcran PecmyOiukacel OOWbIHINIA 3 YHUBEPCUTET CTYJICHTTEPIHEH
TECTLICY aJIbIH/IbL:

- Inusc Kancyripos arsinnarsl JXKeticy yausepcureTi (Tanabikopran Kanachl);

- Illokan YonuxanoB aTeiHnarel Kekmeray ynusepcuteti (Kekmeray Kanacol);

- Kazak yATThIK KbI3ap MMeIarorukaiblK YHUBEPCUTETI (AJIMATHI Kajlachl).

byn tectiney norukanslk oinay AeHIrennepl xauabl 00bEKTUBTI MAIIMETTEP ally
XKoHE OoJlamiak MyFajgiMIEpliH OuUlM Oepy KaKETTUIIKTEPIH XaH-)KAKThl Oarajay
MaKcaThIHJa JEPEKTep/ll KMHAY MEH TaJJIayJblH CaHJbIK JKOHE CalallblK 9MICTEPiH
KoJijanyra Herizaenai. 3eprreyre «Martemaruka» bbb Goiibiniia 2-4 KypcTa OKUTHIH
120 cTyneHT KaThICThl, OyJ1 OonaliaK MaTeMaTuKa MyFaliMAEPIHIH JIOTUKAJIBIK OHIay
JIEHTeH1H TalayAblH perpe3eHTaTuBT1 yiaricin oepai (17-kecte) [212].

Kecte 17 - «Marematuka» OutiM Oepy OarmapiaMachl OOMBIHIIIA OKUTHIH
CTYACHTTEP/I1H JIOTUKAJIBIK OWJIay AaFIblIapbIHbIH MalbI3AbIK KOPCETKIIITEPI

KOO / [.XKancyripos 1. VonmuxaHoB Kazak yaTTBIK KbI37ap
atbiH1arbl JKericy aTbiHIarbl Kekieray [EIATOTUKAIIBIK,
Jloruxansik HUBEPCUTETI HUBEPCUTETI HUBEPCUTETI
oiinay y p y p y p
AafrIbLTapel Opr.Gan % Opr.6amn % Oprt.6ams! %
JIBI Bl
1 2 3 4 5 6 7
Konceps, 12 60% 11,8 59% 11,4 57%
naibimay
Hponopu. 116 58% 112 56% 11 55%
naibimaay
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17 - KeCcTeHHIH KaJIFaChl

I 2 3 4 5 6 7
Eﬁiﬁ;y 11,5 57% 11,2 56% 11,8 59%
i‘;ﬁ‘;ﬁ;‘m 113 56% 11,4 57% 12,1 60%
5;’55;3;’2; 12,6 63% 12,6 63% 13,1 65%
g;ﬁgga“’p'“a 12,8 64% 12,5 62% 11,9 59%
2Kanme! oprama 11,9 59,7% 11,8 58,83% 11,9 59,17%

TecT KOPBITHIHBICHI OOMBIHINIA CTYIEHTTEP/I1H JOTUKAIBIK OWIaybIHBIH KaJIIbI
naMy AeHreil OoMbIHIIA MABI3ABIK KOpCeTKITepl Keneciaent (73-cyper):
- L. )Kancyripos ateinnars! XKerticy yauBepcureti — 59,7% .
- Yonuxanos arbiHgarsl Kekmeray ynusepcureti — 58,83% .
- Kazak yATThIK KbI3ap MeAarorukanblk yausepcuteti — 59,1% .

57%

KomOuHaTopisik mabiMaay 62%

64%
55%
Koppensuusansik naiteimaay 63%
63%
bIkTnManapIK maeIMaay 57%

bakputay maiieimaay 56%

IIponoprmonanas! naiteiMaay 56%

Konceppanusinslk naiibiMaay
60%

0% 10% 20% 30% 40% 50% 60% 70%

m Kazak YITTBIK KbI3Jap Me1aroruKaIblK YHUBEPCUTETI
m [I1.YonuxaHoB ateinaarsl Kexmeray yHuBepcureTi

m [.)Kancyripos areiHaars! XKeticy yHuBepcHTeTI

Cypert 73 - JlorukansIK OiiayJIbIH op JAaFbIChl OOMBIHIIA CATBICTHIPMAIIBI AUArpaMma
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byn woTwkenmep yilI yHUBEPCUTETTE Ji€ CTYASHTTEPIiH JOTHKAIBIK Oiay
JICHTe1HIH OpTallla eKEeHIH KepceTe/l >KoHe Oojlallak MaTeMaThKa MYFalliMJIEepIHIH
JIOTUKAJIBIK OMIaybIH TAMBITY OOMBIHIIIA KAPKBIHBI )KYMBIC KQXKETTIT1H pacTalIbl.

2020-2021 oky XbUIbIHIA OTKI3UIT€H 13/ICHY 3KCIEPUMEHTI KE3€H1 aJlJIbIHFBI
AKCIEPUMEHTTIK Ke€3€H OapbIChIH/Ia alKbIH IaJIFaH JIOTUKAJIBIK OMJIay IEHTeliH 1aMbITy
KOKETTUIITH KaHAFaTTaH/AbIPY MAaKCaTbhIH/IAa, COHBIMEH KaTap, KociOu OUTIKTUIIrH
JaMBITyFa, UUQPPIBIK OuUTliM Oepy TEXHOJIOTHsIaphl apKbUIbl OoJjaliak MaTeMaTHKa
MYFaTIMIEPIHIH JOTUKAIBIK OMIAYbIH JAMBITY MOJIENIH XOHE 9JIICTEMEH1 d31plieyre
OarbiTTanraH. Mogenbal 93ipiiey OapbIChlH/Ia HOPMATHUBTIK KYKaTTap 3€pTTEINiHIMN,
MakcaTbl aMKbIHJAIABI, OJI TOPT HETI3r1 KOMIIOHEHTTI KaMTHU[bl: MAaKCaTThIK,
Ma3MYHJIbIK, TEXHOJOTHSIIBIK >KOHE YUBIMIACTHIPYLIBUIBIK. Mojenb AepeKTepai
BU3yalIM3alMslay, MaTeMaTUKAIBIK MOJIENbEY, MporpaMMmainay CHSKTbl 3aMaHayu
nU@pIbIK Kypangapabl, COHAA-aKk ©31H-631 TeCcTuIiey MEH OiIiM ajyFa apHajfaH
OoHJIaliH TaTdopmanapAbl  MHTETpalMsuiail  OTBIpHIN  OoJialllak  MaTeMaThKa
MYFaTIMJIEPIHIH JIOTHKAIBIK ONJIayblH JaMBITyFa HEri3JIeNreH OOJbIN TaObLIAIbI.
Mogenbs OKbBITY OapbiChiHIAa OacTankbl OUIIM JEHTeWiH JAUAarHOCTHKalay >KoHE
YATepiMIH TyYpakThl Oaranay apKpUIbl OKY MPONECIHAE OpTYpial IUPIbIK
TEXHOJIOTUSIIAp/bl KOJAaHy apKbUIbl CTYJEHTTEP/IIH JIOTUKAJIBIK Oisiay KaOijleTTepiH
JTaMBITyFa OaFbITTaIFaH.

[Iporpammanay TinAepiH KOJJaHyFa YHpETy MakcaThiHAAa YHBIMAACTHIPBUIFAH
«Python Timinge Oarnmapinamanay Herizzepil» YHIPMECIHIH JKOCHAphl JKOHE Jie
JIOTUKAJIBIK OMJIayJbl JaMbITy MaKcaTblHJa IUMPILIK OUTiM Oepy TEXHOJIOTUSIIAPbIH
MHTEeTpanusiayra OarbITTalIFaH « DJIeMEHTap MaTeMaTHKay MoH1 OoibIHIIIA cHUiIadycKa
TOJBIKTRIPYJIAP €Hr13UI1I, KypCThIH OaFaapiiaMachl 931pJieH 1 )KoHe ekl Kypc Stepik.org
OHJIAMH-OKBITY T1aTdhopMachiHa SHAIPUIAL. OICTEMENIK HeT13 peTiHe xkeTekii 2KOO
KonmaHateiH flipped learning (TeHKepUIreH CHIHBIN) TEXHOJOTUACHL kKoHe blended
learning (apanac OKbITY) TEXHOJIOTHUSICHI aJIbIH/IBL.

«Python Tinminge Oarmapnamanay Heri3fepi» YHipMeciHiH mOporpammachkl 15
antara HerizaenreH Python mporpammanay TUTIHIH & HETI3AEpiH  OKBITAThIH
TakpIpbITapasl KaMTu bl (KockiMina O).

«JneMeHTap MaTreMaTuKa» IoHI OOMBbIHIIA KYpCThIH OaraapiiaMachl U(PIIBIK
OuTiM Oepy TEXHOJIOTHSJIAPBIHBIH KOMErl apKbUIbl JOTHUKAIBIK Oiliay KaOileTTepiH
JAMBITY TOCUIJEPIH KAMTU/IBI )KOHE CTYACHTTEP/A1H MPAKTUKAJIBIK Ca0aKTapbl MEH ©3]11K
AKYMBICTapbl OapbIChIHJAa HWHTEPAKTUBTI TallChlpMajap MEH ecenTepii KoJIJaHy,
MaTeMaTUKAJIBIK €CeNTep/il MporpaMMaay TiIl apKbUIbl ISyl Ke3aeiai. Moaenb
MEH 9/[ICTEMEHIH HeT13T1 AJIEMEeHTTEI:

- Ilpaktukanbik cabak OapbIChIH/A JIOTHKAJIBIK OWIay/bl JaMbITyFa HUQPIIBIK
outim Oepy TexHonorusmapeiiblH (Geogebra, Excel, Wolfram Alpha) xemerimen
mienryre OarbITTalIFAH KYpJeil ASHI€illl TarcelpMaap;

- OxpITymbiMeH OumiMmrepliiH  e3iHAIK KyMbIchiHBIH (OBOX) Oapeickinaa
ecenrepai Stepik.org mnargopmacsinaa Python nmporpammarnay Tii apKbUIbI LIEITY;

- BimiMrepain e3iHik kyMbIckl Oapeickinaa (bOXK) kemenal TanceipManapsl
OpbIHJayFa OarbITTalFaH TarChlpMaliap: TEOPUSILIK Tangayra, Python-ma ecen
meirapy, Excel-me wopenbney, kecTenik canbIicThipy kyprizy, Geogebra-na
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rpaduKkanblK chi30anap, BHU3yanuzanusuiap TYprei3y xoHe Wolfram Alpha-ga
€CeNnTep/iH MEeHIM/IEpIH Talaay KYprizy.

Ocbl MOJIETB/I1 KOHE SICTEMEH] JKY3€Te achbIpyFa KaKeTT1 HET13T1 CyOBheKTUIep/1iH
0ipi1 — OoJnalaK MareMaTUKa MYFaJiMJIepiH JaspiaalThiH OKbITYHIbUIAp. OChl Ke3eH e
[.)KancyripoB ateiHmarel  JKeTicy yHHBEpcHUTETiHIH JKapaTbUIbICTaHy KOFaphbl
MekTeOlHIH (Ka3ipri (usuka-mMaremaTuka (QakyJIbTETiHIH), (PU3HKa-MaTeMaTHUKa
OarbITBIHAAFBl  OLTiIM  Oepy  Oarmapiamanapbl  (Kazipri  Qusnka-mMateMaTuKa
KadepachbiHbIH) OKBITYIIBUIAPBIHBIH HUGPIBIK O11iM Oepy TEXHOJIOTUSIaphIMEH
AKYMBIC JKacay JallbIHABIFBIH JUWAarHOCTUKanay o kyprizuimi. byn wmakcarra
OKBITYIIbLIApPAAH  cayallHaMa  ajbIHBIN,  HOTIKEeCT  OoMbIHIIA  HUQPIBIK
TEXHOJIOTUsIIapApl OuTliM Oepy MpOIECIHIE KOJJaHyFa BIHTAJIBl MYFaTIMIEP Ti3iMi
Kypbuiibl. CayaqHaMa OKBITYIIBUIAPABIH  UUMPIBIK TEXHOJIOTHSTIApFa  JereH
KO3KapachlH jKoHE OJIapAbl OKY TOKIpHOECIHIe NailiaaHyFa JailbIHIBIFbIH Oaraiayra
MYMKIHAIK Oepi.

OKpITyLIBLIAP U PIBIK TEXHOJIOTUSLIIAP b OKBITYyFa JereH
KbI3BIFYIIBUIBIKTApbIHA KATHICTHI CYpaKTapra sxayan 0epai. CayanHamara KaTbicKaH 17
MyraniMHIH 11-1 udpasik 6111M Oepy TEXHOJIOTUSIIAPBIH MEHIepyTe HUET OUITIP/Il.

CoHBIH HOTHXECIHJIE IUMPIBIK TEXHOJOTHIAp/bl MaTEMATUKAIBIK MOHAEPI

OKBITY OapbIChIHAA KOJJIAHYJIbl Yiperyre OarbiTTanraH «bimiM Oepy mporeciHaeri
aKmaparThlK TEXHOJOTUSIIAp» OUTIKTUIIKTI apTThIPY KYpPCHIHBIH OarjaapiamMachl
931pIIeH/I].
2021-2022 oKy KbUIbIHAA KYPTi3UIreH 3epTTEYA1H KaJbIITACThIPYIIbI SKCIEPUMEHT
Ke3eHiHJe OUTIKTI apTThIpy KYpCHIHBIH OafjapiiamackiHa HerizaenreH «bimiMm Oepy
MpoIleciHeri MU@PIAbIK TEXHOJOTHUSIApy) MyFaliMIEpre apHajfaH OHJIAWH-OKBITY
maTdopMachl 93ipJieHin, OChl IaThopMa apKbUIbl OKBITYIIBUIAPABIH OUTIKTLUIITH
apTTBIPY KyPChl OTKIZUIII.

CoHBIMEH KaTap, 3epTTeyAiH KaJbINTACTHIPYIIIBI Ke3EHIHIE OoallaK MaTeMaTuKa
MyFaTIMIEPIHIH  JIOTHKAJbIK  OWJayblH  JaMbiTyga Uudpiblk  OutiM  Oepy
TEXHOJIOTUSJIAPBIH  KOJJaHy JiCTeMecl OKYy MpOILECiHEe EHrI3UIN, THIMIUIIT]
AKCIEPUMEHTTIK TEeKCepy HeriziHae chiHamabl. Ke3eHHIH Heri3ri MakcaTbl OoJaliak
MaTteMaTuKa MYFalliMJIEpiHIH JIOTUKAJIBIK OWNIaybIH JaMbITYFa HUQPILIK Ou1iM Oepy
TEXHOJIOTUSIIAPBIHBIH 9CEPIH aHBIKTAY OOJIJIbI.

JlorukanslK oinayabl JaMbITyAa HMUQPIBIK TEXHOJOTUSIAPABIH MaHbI3IbUIBIFbI
MKOHE PeOJIl Kailyibl OoJalIaK MaTeMaTuKa MyFaliMIEpiHiH MIKIpJIepiH 011y MakcaThIHA
[ )KancyripoB artbiHgarel JKericy yHuBepcuteTi xoHe Kazak y JATTBIK KbI3Jap
MeJarorukagblK YHUBepcuTeTiHIH «MaremaTtuka» bbb OoiibiHmia Oimim anateiH 50
CTYJCHTTEH UHTEPBbIO aJIbIH/IBI.

NHTepBhIO XKYprizy mpoueci ajijiblH aja JalblHJaIFaH cayanaap OOHbIHIIA op
CTYJCHTIIEH KEKE Ke3/leCy TYPIH/E YHBIMIACTHIPBUIBIN, OJapAblH MIKipiepl ka3oalia
TypAe TipKeni. AJbIHFaH KayarnTap >KyWeJeHil, Ma3MYHJbIK Tanaay kacaiabl. 18-
KECTeJIe MHTEPBbIO HOTHXKECI OOMBIHINA JOTHUKANBIK Oiay KaOlIeTTepiH IaMbITyla
nu@pablk OuTiM Oepy TEXHOJOTUSIIAPBIH KOJJAAHy Typaybl 3epTTeyre KaThICKaH
OoJalak MaTeMaThKa MyFaliMIEpiHIH Ke3KapacTapbl OepiireH.
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Kecte 18 - Jlorukanbslk o#iay KaOUIETTepIH JaMmbiTyla UU(pablk OutiM Oepy
TEXHOJIOTUSJIAPBIH KOJAaHy Typajbl Ke3KapacTapbl

Bornamrak MaTemaTuka MyraliMAepiHiH MiKipiepi Canbl [Tatip13s1 %
[udpaslk  TeXHOJOTHATIAPABl KOJJAHY JIOTHKAIBIK —Oifnay 7 17
KaOIJIeTiH JaMBITy1a ©T€ TUIMII JACT CAHANHMBIH.

Jlorukanelk ~ oifmay — KaOijneTTepiH  JaMbITyna  HUQPIBIK 28 56
TEXHOJIOTUSIIAP Ibl KOJIJIAaHY THIM/I JIeN CaHAHMBIH.

[udpaslk  TeXHOJOTHATIAPABl KOJJAHY JIOTHKAIBIK —Oifnay 10 20
KaOlJeTiH qaMbITy1a Oipiama THIMJII el caHalMBbIH.

Jlorukansik oitnay KaOineTiH JaMbITy/1a UPIBIK 4 8
TEXHOJIOTUSIIAP bl NTali1alaHy TUIMCI3 el CaHaWMBIH.

udpaslk  TeXHOJOTHATIApABl KOJJAHY JIOTHKAIBIK —Oinay 1 2
KaOUJIeTiH TaMbITy1a ©Te THIMCI3 JIeNl CaHAHMBbIH.

Kanrbr 50 100

byn tectineynid HoTkeci OoMbiHIA 50 CTYIEHTTIH >KapTHICBIHAH KOMIILIITI,
arad, 35-1 (73%-bI) JIOTHKAIBIK OWJay KaOUIeTTepiH HAambITyla IUQPIBIK
TEXHOJIOTUSJIApAbl KOJNJAHY «OT€ THUIMAD) KOHE «THIMII» Jemn >kayan Oepiai. byn
JereHiMi3 Oonamiak MaTeMaThKa MYFaliMJepl JIOTUKaNbIK ONjay JeHrehiaepiH
apTThipyAa HUGpabIK OUTIM Oepy TEXHOJOTHUSIIAPBIH NalijajaHy ©3eKTUIINH alKbIHAAI
OTBIP.

HNuTepBpio OapbIChIHAA KOC YHUBEPCUTETTIH CTYIEHTTEPl JIOTHKAJBIK Oiyiay
KaOUIeTTepiH AaMBITy1a HUQPPIBIK OLTIM Oepy TEXHOJIOTUSIIAPBIH KOJJJaHYFa KaThICThI
03 YChIHBICTApbIH Oepai (19-kecte).

Kecte 19 - bomamak MaremaTuka MyFaliMAEpiHIH JIOTUKAJBIK OMJIAybIH HUQPPIBIK
TEXHOJIOTHUSIIAp apKbUIbI JAMBITY OOMBIHIIIA YCHIHBIMAAD

Bonamak MatemaTruka MyraniMaepiHiH YCHIHBIMAAPHI F %
1 2 3
[udpasik 6iniM Oepy TEXHOJIOTUSIIAPH! apPKbUIbI IOTHKAIIBIK OHIay 44 88

JAFAbUTIAPBIH KAJIBIITACTBIPY

[udpasik 6iniM 6epy TEXHOJIOTUSIIAPH! apPKbUIbI IOTHKAJIBIK OHIay 41 82
Ja¥IbLUIapbIH TAMBITY

[udpasik 6iniM 6epy TEXHOJIOTUSIIAPH! apPKbUIbI IOTHKAIIBIK OHIay 32 64
KaOlIeTiH 1aMBbITy

Mudpnsik  OiniM  Oepy TEXHOJOTHSIAPhl  apKbUIBI  KYpAETi 27 54
MoceneNepii ey JAafAbIapblH MEHTepy

[Mudpasik OutiM Oepy TEXHOJOTHAJIApHl apKbUIbl YFBIMIAp MEH 23 46
TePMUHJICP/IiH 63apa OallIaHbICHIH aHBIKTAl OlTy.

[Mudpasik OimiM  Oepy TEXHOJOTHSIAPbl KOMETIMEH JaMbIFaH 16 32
JIOTHKAJIBIK OJlay NaFabplIapblH MEHIepYy apKbUIbl KociOu cTpecTi
KOO
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19 — KecTeH1H KaaFachl

1 2 3
[Mudpasik OiniM  Oepy TEXHOJOTHSUIAPHI  apKbUIBI  JIOTHKAHbI 11 22
KaMTHUTBIH CYpaKTap/Ibl )KOHE OJap/Abl TAJAY SAICTEPiH OKBITY
[Mudpasik O6imiM Oepy TEXHOJOTHSUIAPHI APKBUIBI IYPBIC IICTI 8 16
TaHJail OTBIPHIIL, JIOTHKAJIBIK OiJlay KaOiIeTTepiH JaAMBITY
[Mudpasik OutiM Oepy TEXHOJOTHSIAPBI apKbUIbl OOJDKaM rKacay 5 10
KOHE JKaJIMbUIay KaOUIeTiH any
[Mudpasik 6i1iM 6epy TEeXHOJIOTHIAPHl apPKbUIbI CaHIAPIbI THIMI1 2 4
naiilanany *oHe caHaTTay JAAF/AbICHIH aly

bonamak Marematuka MyFamiMIepl apacblHIa OKYPri3UIleH  HHTEPBBIO
HOTUKENIepl OOMBIHINIA OKBITY MEH OKY MpONECIHIEC HUQPPIBIK TEXHOJOTHSIIAP.IbI
naijiafiaHa OTBIPBIN, JIOTUKAJBIK OWlay JaFAblIaphlH >KETUIIIPYTe KOMEKTECETIH
KypcTapra YJIKEeH KaKeTTUTIK 0ap ekeHi Oenriial 001abl. PecrioHaeHTTepiiH KOMIIiIiri
©37IEpIHIH KOCIOM KY3BIPETTIIIKTEPiH, aTal alTKaH[a, JOTHKAJbIK OWlay MEH
AQHAJUTUKAJBIK JaFabUIapabl KETUIAIpe anaThiH HMUGPIBIK KypajagapAbl MEHIepyre
JAWbIH )KOHE KbI3BIFYIIBUIBIK TAHBITTHI.

Ocbiran  opaii, [ )KancyripoB  ateiHgarsl  JKeTicy  yHUBEPCHUTETIHIH,
XKapartbinpicTany >xorapbl MEKTeO1HIH (Ka3ipri Quinka-mMaremaTuka (akyJIbTETiHIH)
6B01501 «Maremaruka», 6B01502 «Maremaruka-UnpopmaTtuka» OuniMm Oepy
O6arnapnamanapeineiy MK111, MK131, MUK111, MUK131 TonTapsiablH 1-Kypc
CTYyJACHTTEpIHEH 25 CTyAEHTTeH TypaThiH 3kcnepumeHTTiK Ton (MK111, MUK]111)
xoHe 25 ctyaeHTTeH TypatbiH Oakbuiay ToOb (MK 131, MUK 131) kypbeuiast (20-
KECTe).

Kecte 20 - TonTapabiH qeMorpadusibIK 1epeKTepi

Pecnonaentrep Canbl [Taite13
JKbIHBICHI

Oiten 22 44%

Ep 28 56%
Kanmel canbl 50 100%

Kypc

1-kypc 50 100%

Kanme! canbl 50 100%

Kanmer cansl 50 Oonamak MareMaTHKa MYFaTIMAEPIHIH  JIOTHKAIBIK OWIay
JeHreHIepiHiH 0acTankpl I€HI€M1H aHbIKTAY YIIIH JUArHOCTUKAJIBIK TECT aJIbIHIbI.

JluarHoCTUKa JKYpriyJle KOTHUTHUBTIK JaFJbUIap/bl Oarajiayra apHalIfaH
CTaHJAPTTHI JOTUKaNbIK oinay TecTi GALT (JiorukanslK oiaynbl TONTHIK Oaranay)
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TECTI NailAaIaHbUIJIbI, OJI JIOTHKAJIBIK OMIayIbIH 6 HEr13ri oijay KalineTTepi OobIHIIa
Oaranay xyprizeai (2.3-0eniMiHAe KapacThIPbLUIFaH).
GALT TecTiHiH cUMaTTamMachI:
- GALT TtecTi 40 cypakTbl KAMTBIABI, OJAPABIH OPKAUCHICHI TOTUKAJBIK OUIayIbIH
KaOuIeTTepiHiH O1piH Oaraiayra OarbITTaJIFaH.
- TecT HoTHKeENEpl CTYIEHTTEP/IIH JIOTUKAIBIK Oiliay JEeHreisiepiH OObEeKTUBTI
aHBIKTayFa MYMKIHJIIK Oepe/i.

Google Forms cepBrci apKbUIbl TEOPUSIIBIK KOHE TPAKTUKAIIBIK CUIIATTAFbI alllbIK
JKOHE >KaObIK CypakTapiaH TypaThiH AuarHocTukainblk GALT TtecTi malbiHAanmabl.
Tectre Makcumanabl >KMHAaKTanatblH Oamn — 20 Oami. OpOip AypbIc Kayall YILUIH
cryaeaTTep 0,5 OanngaH anabl.

BacTtanksl TecT HoTHXKEC] 74-cypeTTe OeilHEIeHTeH.

2,5

2
1,5
1
0,5
0

K
oHcepBanus I[Iponopunon Bakbitay |BIKTHMATIBE Koppensauus  Kombunatop

JIBIK aJIabl . N JIBIK JIBIK
. N MavbIMIaybl = TalbIMIay o o
nanbIMIay nanbIMIay ranbIMaay nanbIMaay
B DKC. TOOBI 2 23 23 2 1,9 1,6
® bak. ToOBI 1,9 2,2 2,2 1,8 2,1 1,7

Cypert 74 - DKCIIEpUMEHTTIK JKoHE 0aKblLIay TOOBIHBIH AJIJIbIH ajia TECTLICY HOTHXKEC]
(op marapl OOMBIHIIIA MAKCUMAIIBI MOH IIaMaMeH =~ 3,3)

DxcnepuMeHTTIK Ton 20 Gamimad oprta ecenmeH 12,1 Oamn, an 6akpuiay TOObI
11,9 Oamn >xuHanel. byin skcnepuMEHT anablHIa €Ki TONTarbl CTYACHTTEP/IiH

JIOTUKAJIBIK OMJIay JEHIeWIepiHiH IIaMaMeH TeH eKEeHITH kepcerenl (21-kecre).

Kecrte 21 - AnaplH-ana TecTuiey HOTHXKECI

Ton Kanmer oprama 6ann [MaiibI3apIK MeIIIEpi
DKC. TOOBI 12,1 60,5%
Bak. ToOBI 11,9 59,5%
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75-cypeTTe O€HHENEHreH IIalbIipay cbi30ackl opOip 3JIeMEHT YIIiH aibda
kod(pdunnentin eckepe orbipei, GALT TecT TanmcelpManapblHbIH KUBIHIBIFBI MEH
JUCKPUMUHALMSICHL Typasibl JAEPEKTEpAl KepceTeal. OpOip HYKTE dpTYpil JIEMEHTTI
Olnaipei, an TyC MIKAJIAChl 2JIEMEHT CEHIMILIITTH KOpCEeTETIH alib(a K03 PUIMEHTIHIH
MOHIH KOPCETE/].

Wawblipay CbIBGaOCé:géJ OnarHocTukansik GALT TecTi TancbipManapbiHbliH KUbIHAbIFbl MEH 11VICK5)§/I4MMHaL1VI9CbI
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TanceipMaHbiK KUbIHALIFbI

Cypet 75 - AnjaplH ana TecTuiey TalchlpMajlapblHbIH KUBIHABIFBI MEH
JTUCKpUMUHALNS Tpaduri

Anbda kodpPUIMEHT] apKbUIbl 3JIEMEHTTIH KUBIHABIFBI MEH JUCKPUMUHAIIMS
apachIHJaFbl KaThIHACTHI KOPCETETIH MIAIIBIPAHKBI IpaUKTIH HOTHXKEIEPIHE CYHeHe
OTBIPBII, KEJEC1 KOPBITHIHABLIAPABI JKacayFa 00Ja bl

DneMeHTTepAlH Kypaenurik auana3zonbl  0,575-ten  0,750-re pewiin, an
muckpumuHanus 0,400-men  0,600-re npeitin. byn  TanceipmanapAblH  KUBIHIBIK
JIEHTeH1H]Ie )KOHE SPTYPJIi AaFAbUIap ACHI€HIHET1 CTYIEHTTEP/I1 AXKbIpaTy KaOUIeTiHIe
oOpTYpAi exeHiH kepcereni. Kypaeniniri sxorapsl snementrep (mamamen 0,700 >xoHe
OJIaH OFapbl) KEMCITYIIUTIKKE OeliM, O1paK oJiap i Jie KOJaiibl ayKbIMIa Kajlabl.
Kypneniniri TemeH  Tamcelpmanap, KepiciHIe, oOpTalia HEeMece  KOFaphbl
JTUCKPUMUHALIUSIFA HE.

['padukreri nykrenepaiy tyci 0,79-0,84 apanbirbinaars! anbda Ko3GPUuueHTiH
ounaipeni. by aneMeHTTepAlH KONIIUTITHIH JOTMKAIBIK OMIay sl Oaranay/ia *KOFaphl
ceHiMmauniri 0ap ekeHin kepcereni. XKorapel anbdha kodPUIMEHTI Oap JIEeMEHTTED
(0,84-ke xaKbIH) KUBIH KoHE KYpJIeNll eMecC dJIEMEHTTEPAIH apachblHa Ke3aecel, Oy
TEHJIECTIPUIN€H ChIHAK KYPBUIBIMBIH KOPCETE/I].

['paduk KUBIHABIK T€H JUCKPUMHUHALUSHBIH  YJIECTIpIMIHAETI  eneyii
BapUallUsIHBI KepceTenl. by TecTTiH opTypil JEHreleri KUBIHIBIFBl MEH
CTYACHTTEP/1 KaOllleTiHe Kapail axpIpara OUTyre MyMKIH/IIK O€pEeTIH TalChlpMaiap bl
KAMTHUTBIHBIH KOpceTeAl, Oy OHBIH YJTepiMi KOFapbl CTYACHTTEPAl 1€, O KOPBITY
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JaFbUIapbIH SKETUIAIPYIl KakeT eTeTiHaepAl aAe Oaranay YIIIH Hailganbl eTel.
Tyracraii anranga, rpaguxk GALT Tect TancelpManapblHblH KHUBIHABIK IE€H
KEMCITYIILIIK TYPFBICBIHAH TEHJECTIPUITeH TYPAE, AKOFapbl CEHIMIUIIK YIIaillapbIMEeH
OeJIHIeHIH KepceTel, OyJ1 TeCTTI Oaranay yIIiH THIMAL €Tel.

«Maremarukay, «Marematuka-uHpopmaTika» 0u1iM Oepy OaraapiaamanapblHbIH
1l Kypc CTyHEHTTEpIHEH KYpbUIFaH 3KCHEPUMEHTTIK TON OIpIHIII aKaJeMHSUIBIK
cemectpae «Python Tininae 6arnapnamanay Herizzuepi» ydipmecine KaThichll, Python
nporpamMmanay TUIIHIH Heri3fepiH MeHrepal. YiuipMme cabarbl anTacblHa 3 carar
ayIUTOPHSUIBIK, 3 caFaT O3[1K >KYMbBIC peTiHae, »aumbl 15 anrta Ooiibl 45 carar
ayIUTOPUSUIBIK, 45 caraT ©311K >KYMBIC peTIHAE OTKI3Uial. YilipMme OapbIChIHIA
cryaentrep Python mnporpammanay Tumi apkbUibl  0OaszaiblK — ONepanusiapibl,
apu(pMETUKANBIK  amManjapibl,  IIapTTapAbl, LHUKJIIEP MEH  MAaCcCHBTEp.l
nporpamMmanayblH rpaduKamMeH >KyYMbICTbI MEHI€pIN IIBIKTHI.

Exinnn akageMUsIIbIK CeMEeCTpAe AKCIEPUMEHTTIK TOI CTYAEHTTEP1 «DJIeMEeHTap
MaTeMaTuKa» IMOHIH YCBIHBUIFAH oiicTemere coiikec Stepik.org matdopmachiHia
KYpbUIFaH «JeMEHTap MaTeMaTHKa» OKBITY Kypchl OOMBIHINIA OKbIIBI. [IpakTHKaNbIK
cabak OaphIChIHIA CTYJEHTTEp MaTeMartukanblk ecentepiai Wolfram Alpha, Excel,
Geogebra mudpibik O0u1iM Oepy Kypaigapbl apKbUIbl IIBIFAPbI, ajl OKBITYIIBIMEH
CTyAeHTTIH e31iK XyMbIcbiH (OBOX) xoHe cryneHTTiH 311K *KyMbICHIH (BOX)
OapbIChIH/Ia MaTeMaTHKaJbIK €CeNnTepAl, KOChIMINA TarchlpMaiap peTiHjae OepuireH
KOHTEKCTIK ecentepai Python mporpammanay TuUIiHIH KeMeriMeH KeWEeHIl TYpAe
IIbIFAP/IbI.

OKy KbUIBIHBIH COHBIH/IA SKCIEPUMEHTAJIbI TOII MEH OaKbuIay TOOBI JIOTHKAJIBIK
oilylay JEHIeWiHIH KOPBITBIHABI HOTHKECIH aHbIKTay YIIiH KaWtagan GALT rtectin
Tanceipbl. HoTrkenep skcnepruMeHTal Il TONTAFbl CTYACHTTEPIH JIOTMKAJBIK OlIay
JIEHTeH1H 1€ alTapAbIKTal UIrepiaeyuliKTiH O0IFaHbIH kepceTel (76-Cyper).

3,5

3

2,5

2

1,5

JIeHreIepi

1

0,5

JlorukanpIk oiliay NaFrablIapbIHbIH

0
Koncepsan | IIponopun | baksumay | blkrumann | Koppemsiun | KomOunar
VSITBIK OHaJAbl | MalbBIMAAy BIK SUTBIK OPJIBIK
napIMJay | manbIMaay bl naeiMaay | maieiMzaay | maeiMaay
'mDke. To6B| 2,9 3 3,1 2,8 2,9 2,5
| ® Bax. ToGb! 22 2,5 2,6 2,3 2,4 1,9

Cypet 76 - AnabIH ana TeCTUIeY HOTHXKeepl
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OxkcnepuMeHTTik Ton 20 6ayuaan 17,2 6am, an 6akeuiay ToObI 13,5 6a sxuHaasl. by
AKCIEPUMEHTTIK TOMNTHIH JIOTUKAJIBIK ONJay JACHreill KOJJAHBUIFaH OJICTEMEHIH
HET131HJIe QJIJIeKaiaa sKoFapblJlaFaHbIH KepceTe i (22-kecTe).

Kecre 22 - KeiliHri TecTijiey HOTHXKECI

Ton Kanmer 6amst [Maite3apIK MoOIIIIEPI
DKC. TOOBI 17,2 86%
Bak. ToOBI 13,5 67,5%

DKCIepUMEHT OachlHAa *OHE COHBIHJIA OTKIZUITEH TECTTEPAIH *OHE OJapAbiH
aJIbIHFaH HOTHXKEJIEPIHIH KAHIIAIBIKTHI MAHBI3/bl €KEHIH TEKCEPY YIIIH €Ki TeCT Te op
TarChIPMaHbIH KUBIHJABIFBI, JUCKPUMHUHALMACH JkoHE anbha KodIPPUIIMEHTIH
CaJBICTBIPY APKBUIBI KO KeTK13U1al. ['padukTepaeri Kok ChI3bIK aljiblH aja TeCTiIey
(AMarHOCTHUKAJBIK TECT) MOHJEPIH KOpPCEeTedl, ajl *acChbUl CBI3bIK KEWIHT1 TEeCTLIey
(KOPBITBIHIBI TECT) MOHJEpiH kepcerineni. COHbBIMEH KaTap 9p TECT MOHJEpl YIIiH
TPEH/I CHI3bIFBI MYHKTUP CHI3BIK aPKbLIbI KOPCETITEH.

TanceipMaHbIH KUBIHABIK JIeHrel1. ['paduk TanceipManiap/ibIH yIFatobiHa Kapait
OJIApJIbIH KYpJENIiriH kepcerenl. Kok ChI3BbIK allJIbIH ajla TeCTUICYIIH, al achul
CBI3BIK  KEWIHI TECTUIEYIIH KHBIHABIK JIGHIeHlH KepceTeml. /7-Cyperrte
OeifHeneHTeHie TarnchipMaiapAblH KeOi1  yiIiH KUbIHABIK MoHAepi 0,65-0,80
apaJIbIFbIHAA Kalaabl, OV TECTIIEYNEeP/IIH CabICTRIPMANIBUIBIFBIH KopceTeal. Keinri
TecTuiey OOMBIHINIA KUBIHABIKTHIH IIaMalibl apTybl JEHIeHIEpAiH TeHAIriH 0y30aiiabl,
OVJI CIHAKTAPIbIH KUBIHABIFbI OOMBIHIIIA TEH KOHE CAJIBICTHIPMAaIbl OOJIBII KaJaThIHBIH
pactaipl.
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Cyper 77 - AnaplH ana TecTijiey MEH KEUIHT1 TECTIIEeY TalChlpMalapbIHbIH
KHUBIH/BIK JCHI el rpaduri

TanceipMaHbIH, KeMCITyHIUTIK JeHredi. ExiHmn rpaduk TecTTepaiH opTyp:l
JaFablIap JeHreisepl 0ap KaThICyIIbUIAPAbl KAHIIAIBIKTBI TUIMA1 aXKbIpaTaThIHBIH
Oarasyail OTBIPBII, JIEMEHTTEPIH KEMCITYIIIIK KYIIiH KepceTeai. Kek ChI3bIK (ayiabIH
aja TeCTUIeY) *KOHE KaChUI ChI3BIK (KEHIHT1 TECTIIEY) MIaMallbl aybITKYJIaphl Oap yKcac
nimiare ve. Oprama JuCKpUMUHALKS Oailapbl €Ki ChIHAKTa Ja OChl KOPCETKIIITIH
TYypakTbUIbIFbIH KepceTeTiH 0,45 nen 0,60 apansirbiHaa 0oiael. Keiinri Tectuieyaix
mamanbl JKakcapybl TECTTIH OUIIM JEHreillIepiH axblpaTy KaOUIETIHIH I[IaMaibl
KOFapbUIaFaHbIH KOpceTel, Oipak e3repictep a3. JKanmel anrania, KEMCITYIILTIK KYIT
TYPAKThl, aJIJIbIH aja »KoHE KEHIHI1 TeCTUIeyJIep apachblHAA CaJbICTBIPMAaJIbl OOJIBII
Kaizibl (78-cyper).
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Cyper 78 - AnapblH ajna TecTijiey MEH KEUIHT1 TECTIIEY TalChlpMalapbIHbIH
JUCKpUMHUHALIMS rpaduri

79-cypeTTe KepCeTIreH rpaduKTe TeCT CEeHIMIUIITT MEH AJIEeMEHTTEPIH 1K1
ColiKecTIriH OaranaiTeiH asib(a ko3 puuenTi kepcerinred. Exi ceinak 0,79-man 0,85-
Ke JieiiHri anbda kodppuuuenTrepin Oepai, OyJ1 »Korapbl CEHIMAUTIKTI KepceTeai. Kek
CBI3BIK (QJIJIBIH ajla TECTLIEY) >KOHE >KaChLI ChI3BIK (KEHIHT1 TecTiiey) MUHUMAIIbI
BapUAlMSIMEH TYPaKThl OHIMAUTIKTI kepceteni. KeliHri TecTineyaiy a3zaamn xakcapybl
1K1 KeMICIMAUTIKTIH COMKECTITIH kepceTeAl. byn Oamnmap eki CbhIHaKThIH Oipaeit
CEeHIMIUIITTH KaMTaMachl3 €TETIHIH pacTaiiibl, OyJ1 OJapabl CAIBICTEIPMAJIbI €TEI.
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Cyper 79 - AnapiH aja TecTiiey MEH KeWiHT1 TeCTUICY I1H CEHIMILTIK KoHE
ki coiikectik rpaduri (Ansda kordduimenti OoNbIHIIA)

Bapnbik ym rpadukTep JUATHOCTUKAJIBIK JKOHE KOPBITBIHABI TECTTEP/IiH
KUBIHJIBIFBI, KEMCITY1 JKOHE CEHIMIUTIrT OOMBbIHIIA yKcac cUmaTTamajapra ue €KeHiH
Kepcerelll. Eki CBhIHAKTBIH oOpTallla MOHJIEpl >KAaKbIH Juara3zoHaa OOJIybl OJIApJIbIH
CaJIBICTBIPMAIIbl YKCACTBIFBIH pacTaiiibl. Byl KaThICylIbIIaApAbIH HOTHXKEIEPIHIET1 K3
KEJITeH ©O3repicTep HKCIEPUMEHTTIH JYPBICTBIFBI MEH HETI3JUIITH pacTalThIiH
ChIHAKTApJaFbl aWbIPMAIIbUILIKTAPBIMEH €MEC, OKBITY apallaCybIHBIH oCepIMEH
OailnaHbBICTBI 00JTYbl MYMKIH JI€T€H KOPBITBIH/IBI )KacayFa MYMKIHJIIK Oepei.

OKCMEPUMEHTTIK KoHE OaKbulay TONTAPbIHJIAFbl CTYAEHTTEPAIH JIOTHKAJIBIK
oilylay JEHreWiH CaHJBIK KoHE camayiblK Oaraiay VIIIH €Ki Toyelsci3 TaHaayJjap (eKi
TOI) apachblHJAFbl OLIIM JEHTEHIEepiHIH albIpMAallIbIBIFBl Typajibl OOJKaMIbI
Tekcepyre MyMKIHJIK OepeTiH CTbIOJIGHT KpUTEpHl KOJAaHBUIALI. byn Tect exi
TOyeJCI3 TaHjAayJlap HOTHXKEJEPIH CalbICTBIPY VIIIH KOJIJAHBUIABI OHE OJapblH
albIPMAaIIbUIBIKTAPBIHBIH KAHIIATBIKTHI CTATUCTUKANIBIK MaHBI3/Ibl €KEHIH Oaraliayra
MYMKIH/TIK Oep/ii.

Tanmay xyprizy yIIiH TOH K9HE TeCT OOMBIHIIIA OpTallla MOHJIEP MEH CTaHIAPTThI
aybITKYyJIap KOJJAHBULABI (23-KecTe).

CranaapTThl aybITKYbl €CENTEY YIIIH MbIHA (OPMYJIaHbI KOJIAAHBIK:

e (x + %)? )
n—1

%)
Il
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Mynpa:

S— cTaHIapTTHI aybITKY;

X;— JKEKe YJr1 MoHAEp1 (CTYICHTTEp HOTHKEIEp1);
X— TaHJlayJbIH OopTallia MoHi;

N— KaThICYIIbLIAP CaHBI.

Kecte 23 - DxcniepuMeHTaNIbl xKoHE OaKblJIay TONTAPbIHBIH TECT HOTHKEEp1

CryneHt OKCTIepUMEHTAIIIBI Bakpiiay TOOBI OKCTepUMEHTAIIIBI Bakpuiay TOOBI

No Ton (AJNIBIH ana (Anneia ana tomn (Kefiinri (Keitinri Tecriney)
TECTiJIeY) TECTiJIEY) TECTiJIeY)

1 12.6 11.5 17.5 13.3
2 14.1 13.6 18.6 13.8
3 11.9 10.7 16.3 12.7
4 13.8 11.8 17.1 12.9
5 10.8 13.4 15.9 14.6
6 13.0 11.5 19.2 13.5
7 12.2 12.9 17.4 12.7
8 11.9 10.4 18.3 15.0
9 11.3 11.1 16.9 13.9
10 12.8 12.2 15.0 14.2
11 11.5 11.7 17.8 12.8
12 10.9 14.2 16.5 14.7
13 11.8 11.0 16.1 14.4
14 12.2 12.3 18.1 13.1
15 11.6 13.0 17.6 12.6
16 12.0 11.9 16.7 14.5
17 11.2 11.8 18.4 13.2
18 12.7 10.5 15.8 13.1
19 11.0 12.7 17.0 12.9
20 11.1 11.6 17.7 12.5
21 14.4 11.5 18.2 14.0
22 10.8 12.8 17.9 13.4
23 12.3 10.9 16.5 14.5
24 13.4 10.8 17.0 13.4
25 11.1 11.4 16.8 12.3

JKanmel 12,1 11,9 17,2 13,5

opTamia

Oasn

AnpplH-ana TecT OOMBIHIIA SKCIIEPUMEHTANAbl TOObIHA apHAJIFaH CTaHAAPTThI
ayBITKY/bl €CENTEY KEJECl TYPAE KY3ere achbIpbUIIbL:
1) DkcniepuMeHTanAbl TOI CTYJIEHTTEpIiHIH OanfgapblH KOCHIT CTYJIEHT CaHbIHA
0eJ1y apKbUIbl TaHIayIbIH OpTallla MOHIH €CENTeNMI3.

_ 3034 121
¥T=Ts T
2) OpOip MOHHIH OpTallajaH aybITKYbIH €CeNTeNMI3:
12,6—12,1=0,5,
14,1-12,1=2,0
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11,9-12,1=-0,2

11,1-12,1=-1

IO OChbUIaid 25 CTYIEHTTIH OpTama MoHI OOMBIHIIA OpTalia aybITKYbIH
ecenTenmis.
3) AybITKyJIap/ibl KBaApaTTaMBbI3:
(0,5)>=0,25
(2,0)*=4,0
(-0,2)*=0,04
(-1)=1

JIoN OchLIal 25 CTYJIEHTTIH €CENTENTreH aybITKy MOHAEPIH KBaApaTTal IIbIFAMBbI3.
4) bapabIK KBaIpaTThIK aybITKYJIap Ikl KOCHII IIbIFAMBbI3:
n

Z(xi _ %)% = 1054 3)
i=1

5) CTaHgapTThl AYBITKY/IbI €CENTEUMI3:

105,4 105,4
S_\/25—1_\/ 7 =.4/4,3767 = 2,1

Keitinri Ttect OoibIHIIA JKCIEPUMEHTTIK TOOBIHA apHAIFaH CTaHJIAPTTHI
ayBITKY/Ibl €CENTEY KeJeCl TYp/Ie KY3€ere achlpbUI/IbL:

1) Opraiia MoHIH ecenTeimiz:

4313 _
XY= T

2) OpOip MOHHIH OpTalllaJaH aybITKYbIH €CeNTeMI3:

17,5-17,2=0,3
18,6—17,2=1,4
16,3-17,2=-0,9

16,8-17,2=-0,4
IO OChbUIaid 25 CTYIEHTTIH oOpTama MoHI OOHMBIHIIA OpTamla aybITKYbIH
ecenTenmis.
3) AybITKyJIap/ibl KBaJApaTTaMBI3:
(0,3)’=0,09
(1,4)>=1,96
(-0,9)*=0,81

(-0,4)=0,16
163



JIoM1 OcbLIal 25 CTYJEHTTIH €CENTENTreH aybITKy MOHAEPIH KBaApaTTal IIbIFAMBbI3.

6) bapiblK KBaJApaTThIK aybITKYJIAPbl KOCKIM IIBIFAMBI3:
n

> G- %) = 612

i=1
7) CTaHapTThI aybITKYIbl €CENTEIMI3!

61,2 61,2

S = ﬁ= W=\/2,5521,6

Bbakpuiay TOOBI YIIIH 197 OCHl CUSAKTHI CTaHAAPTTHI ayBITKYIapbl HIbIFapy OOMBIHIIA
ecernTeyyep KYpri3iuiin, KeJaecl HoTUXeNep alblHabl (24-kecTe):

Kecre 24 - OpTaiia MoHi )K9HE CTaHIAPTTHI AyBITKY MOHI

Ton Oprama MoHi (X)

CrannapTThl aybITKY MoHi (S)

DKCTepuMEHTTIK ToIl (ANIBIH ana chiHak) | 12,1

2,1

bakpinay ToObI (AJIIBIH ajia ChIHAK) 11,9 2,0
OkcniepuMeHTTIK Tom (KeliHri chiHaK) 17,2 1,6
bakpinay ToObI (KeifiHri ChIHAK) 13.5 2,2

CTblOJIEHTTIH t-TeCTi €Ki TOIN apachbIHJAFbl ajjbIH-alia

KOPCETKIIITEPIH CATBICTBHIPY YILIH MailJaaHbUIIbI.
Ecenrey mapamerpepi:

TECT XKOHE KEHIHT1 TECT

Hennix rumote3a (Ho): OxcrepuMeHTTIK >KoHe Oakpliay TONTaphl apachiHia
JIOTUKAJBIK OMay JIEHrelSIepiHiH 1aMybIH/a elIKaHAal albIpMaIIbUIbIK KOK.

banama rumnoreza (Hi): DkcnepumeHTTIK Tonm Oakpuiay TOOBIMEH CaJbICThIpFaHIA
JIOTUKAJBIK OWJiay JEHreHiHIH KOFapbuiaybl OOMBIHINA aUTApIbIKTAl KaKChl HOTHKE

KOPCETTI.
T-xputepuii popmymnacsr:
X, —X
f=L 22
Sz S2
142
ng np

Mynpa:

X, xoHe X, — ToNTap/bIH OpTalla MOHi;

S1 sxoHe S2 — CTaHAAPTTHI AyBITKYJIAP;

N1 5KOHE N2 — TONTAPAAFhl KATHICYIIBLIAP CAHBI.

AJIJIBIH aa TeCTUIey YIIIH t-CTaTUCTUKACHIH €CeNTey
AJJIBIH ana TeCTIIeyTe apHaliFaH MOJIIMETTEp:
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— DkcnepuMeHTanpl Torm: X; = 12,1, $1=2,1, n1=25
— bBaksinay Toosl: X, = 11,9, $1=2,0, n1=25

1) oprama MoHIEp/IIH albIpMaIIBUIBIKTAPBIH €CENTEY:

X1 —X,=121-119=0,2
2) pucnepcusiapibl ecenTey:

St =(2,1)% =441

S2 = (2,0)% = 4,00

3) benimine nucnepcusiiap MEH KaTbICYIIbLIAP CAHBIH KOUBII IBIFAMBI3:

512-|-522—4,41+4'0—01764+016—03364
n, n, 25 25 o

4) beniMHeH TYOIpiH LIbIFapaMbI3:

40,3364 = 0,58

5) t-MoHiH ecenTeimis:

t = 0.2 0,34
058

Keiiinri Tectisiey yiiH t-CTaTUCTUKACHIH €CENTEY
KeiiiHri Tectuieyre apHaiFaH MaJIIMETTED:

— DkcnepuMeHTan sl Tom: X; = 17,2, S1=1,6, n1=25
— Bakpinay To6sl: X, = 13,5, $1=2,2, n1=25

1) oprama MoHEp/IIH albIPMAIIBUIBIKTAPBIH €CENTEY:
X, —X,=17,2-135=3,7
2) aucnepcusiapibl €CenTey:

S% =(1,6)% = 2,56

S2 =(2,2)% = 4,84
3) benimine nucnepcusiiap MEH KaTbICYIIbLUIAP CAHBIH KOUBII IIBIFAMBI3:
S S2 256 484
—+—=——=+
n, n, 25 25

= 0,1024 + 0,1936 = 0,296

4) beniMHeH TYOIpiH LIbIFapaMbI3:

v/ 0,296 = 0,544
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5) t-MoHiH ecenTeimis:
)
= ~ 6,80
0.544 ’
TonTap apacelHAAFbl AWMBIPMAIIBUIBIKTHIH CTAaTUCTUKAJIBIK MaHBI3/IBI HEMECE
Ke3/IeiCOK €KEeHIH aHbIKTay YIIiH KaxkeT P MoHJepiH ecenteiimiz, 0 YIiIiH t-MoHIAEPiH
AKOHE EPKIHAIK JIopexesepiHiH caHblH ecenTeitmiz (39-kecTe):

t

df =n,+n,—2=25+25—2=48

Kecte 39 - t xone df monaepi (ayibIH ana >koHe KeWiHT1 TECTIIeY YIIiH)

OKCIEePUMEHTTIK t-MoHi df-momni
TECTUICY
AJbIH ana TecTiiey 0,34 48
Keiiinri Tectuiey 6,80 48

Ocbl MoHIEpA1 alJaIaHbIl p MOHIH aHbIKTaiiMbI3. KoJIMeH ecenTeyaiH OpHbIHA P-
MOHIH aHbIKTay YIUIH t-TapaTy (yHKUMICH KOJAaHblIaabl. bi3 ecentenren t-MoHIHIH
OH JKarbIHJIaFbl Tapaly KUCHIFBIHBIH aCThIHJAFbI ayAaH bl TA0aMbI3 (€K1 )KaKThl ChIHAK
yUIiH — OyJ1 MOH/I1 €Ki ece KeOenTeMis).

Python-na p MoHiH ecenTey QyHKIUSCHI:

from scipy import stats

# AnnbiH ana tectuiey Monepi: t = 0.34, df = 48
p_pre = stats.t.sf(abs(0.34), df=48) * 2 # Exi>aKThl TECT

# Keitinri Tectiney mouaepi: t = 6.80, df =48
p_post = stats.t.sf(abs(6.80), df=48) * 2 # Exixakrsl TECT

p_pre, p_post

EcenTeynepai uHTeprpeTanusiay:
AJJIBIH aa TeCTiIey YIIIH:
p=0,73
byn wmon 0,05-TeH ynKeH, SFHM €Kl TON HOTWXKENepl apachbIHAAFbl
albIpMaIIbUIBIKTAp IIaMAaJIbI.
Keiiinri tecriney yuris:
p < 0,001
byn p-moHI TonTapAblH — HOTHIXKEJEPI apachlHIarbl  allTapiabIKTal
albIpMaIIbUIBIKTApAbl KOPCETEI.
bi3 t-MoH1 MeH epkiHaik aapexenepine (df) HeriznenreH p-MoHiH Taly VIIiH t-
TapaTy (YHKIMACBIH KOJJAHABIK. Tangay HOTWXKeNepl ajAblH aja TecTuiey
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HOTHKEIepl OOMBIHIIIA SKCIIEPUMEHTTIK KoHE OaKblIay TONTAPHI apachlHIa eIKaHAal
albIpMAaIIbUIBIK KOK €KEHIH KopceTel, OipaK KeHiHT1 TeCTIIey HOTHXenepi OOMbIHIIIA
albIPMaNIbUIBIKTAp CTATUCTUKAIBIK TYPFBIJAH MaHBI3/Ibl €KEHJITH KepceTeml, Oy
YCBIHBUIFAH 9IICTEMEHIH TUIMUIITH pacTailbl.

DKCIEPUMEHTTIK JKYMBICTBIH HOTHIKENIEpl KeJecl TYXKBIphIMIAp Kacayra
MYMKIHAIK Oepi:

- Oomamak MaTeMaTUKa MYFaIIMIEpPIHIH JIOTHKAJIBIK OMJIAayblH JaMbITyFa
uu@piablk OUTlIM Oepy TEXHOJOTHSIIAPBIHBIH THUTI3Ep 9cepl HETI3JENIN, dICTeMect
’Kacajca >KoHE OKBITY IPOIlIeciHe eHTi3uice, 1) OKbITY Mpoleci 9iCTeMENIK TYpFbiaa
KaMTaMachl3 €TLIiM, OoialiaK MaTeMaThKa MYFaaiMJIEpiHiH JOTUKAIBIK ONIaybIHbIH
JIEHTeH1 apTaThIH/BIFBL; 2) MaTEMaTUKAJBIK MOHAEP/I1 OKBITY1a HUGPABIK O11iM Oepy
TEXHOJIOTUSJIAPBIHBIH, ~ BU3yaJIM3alUsiay, nporpaMMaliay  MYMKIHJIIKTEp1
KOJIJITAaHBUIBIMN, O171IM CamachlHbIH apTybIHA BIKMAN €TETIHIIr IKCIEPUMEHT XKY31HJIEe
TIONEIICHI].

- TECOPUSIIBIK 3€pPTTEyIEep KE31HIE TYXKbIpbIMIANFaH «O0oJalllaKk MaTeMaThuKa
MyYFaTIMJEPIHIH JIOTHUKAIBIK OWJIAybIH AaMBITYJ1a HUPPIBIK OUTIM Oepy KypasiiapbiH
KOJIJITaHy KepEeK» JIETEH MiKIp pacTajbl.

Yurinmn 6eaiM OOMBIHIIA TYKBIPHIM

Yuminm Gemimae «Marematukay xkoHe «MareMmatuka-uHPpopMaTukay OLTIM
Oepy OarpapiiamaliapblHa apHaiIFaH « DJEMEHTap MaTeMAaTHUKay) MOHIHIH MPAKTUKATBIK
cabakrapel, BOX xome OBOX cabakrapsl OapbIChIHAA OosalIak MaTeMaTHKa
MyFaTIMEPIHIH JIOTUKAIBIK ONIaybIH HUPPIBIK O111M Oepy TEXHOIOTUSIIAPHI APKBLITBI
JaMBITy 9JicTeMeci TOJbIKKaHAbl cunarrtanrad. Oky mnponecinae Stepik.org,
GeoGebra, Excel, Wolfram Alpha »xone Python cuskrsl mudpasik Kypaigap
naiananbulibl. by Kypangap cTyAeHTTEpre MaTeMaTHKabIK €CenTepl IIelIyre,
ecenTeyyepal OpbIHAayFa JKOHE KypJlelll MaTeMAaTHKAabIK YFbIMIApAbsl OclHeneyre
KOMEKTECY apKbUIbl aHATUTUKAIBIK, CHIHU >KOHE aJTOPUTMIIIK OWJay JaFJblIapbiH
JaMBITyFa bIKIAI €TTI.

OJIICTEMEHIH TUIMAUIIIH TEKCEpY VIIIH TMeJAarorukajiblK SKCIEPUMEHT
Kyprizunai. JlorukanelK oiyiay AeHreili Typansl aepektepi any yiriH 40 cypakTtaH
typaThiH GALT TecTi KoJaHbu1bl, OYJ1 9KCIIEPUMEHTKE JCH1H )KOHE IKCIIEPUMEHTTEH
KEHIHT1 HOTHXKENEPl CalbICThIpyFa MYMKIHAIK Oepal. Jlepektep/i Tanaay TECTTEpAIH
ceHIMAUIrH Oaranay ymiH Anbda Kponbax xkordpuiveHTiH ecenteyai *oHe TECT
camachblH TEKCEepy YIIH JAUCKPUMHUHAIUSHBI KOHE TECTTIH KUBIHABIFBIH TEKCEpYyAl
KamThiibl. CaHJBIK OAICTEPMEH KaTap, UU(PIbIK TEXHOJOTHUSIAPIbIH OKBITY
MPOIIECIHE dcepl Typayibl OoJiallaKk MYFalIMAEPMEH canajblK akKmapaT >KMHAYy YIIiH
WHTEPBbBIO KYPri3iiil.

MonimMeTTepilH CTAaTUCTUKANBIK TajlJaybl AKCIEPUMEHTTIK >KOHE Oakpuiay
TONTAaphl apachiHAa alTapibIKTald allblpMalIbUIBIKTApAbl KepceTkeH CThIOJACHTTIH t-
KPUTEPUMIH KOJJAHy apKbUIbl SKYPri3uial. ODKCHEPUMEHTTEH KEWIHT1 TecTuiey
HOTHKENepl HUQPPIIBIK TEXHOTOTUIIAP bl TTali1ajlaHa OTHIPHIT OKbIFAH CTYACHTTEPAIH
JIOTUKAJBIK OMJIay ACHTEHiHIH *OFapbl €KEHIH KOPCETIN, YCHIHBUIFaH SICTEMEHIH
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THIMAUIITIH pactaasl. Hotmwxkecinne Stepik.org, Python, Excel, Wolfram Alpha xone
GeoGebra cuakTel 1UUQPABIK KypangapAbl KoJJaHy Oojaliak MaTeMaThKa
MYFaTIMJEPIHIH JIOTUKANBIK aFIbUIapbIH JAMBITyFa OH OCEPIH THUTI3IN, OJIAPJbIH
KOoC10M TalbIHABIFBIHA BIKIAJI €TETIHI DKCIIEPUMEHT JKY31H/IE TONICIACHII.
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KOPBITBIH/IbI

3amanayu OuTiM Oepy »kyiecinge Oornamak MamMaHAApbIH JIOTHKAIBIK OWUay
KaOUIeTIH JaMbITy OJIapAblH KOCIOM JallbIHABIFBIHBIH JKOHE O1IIM  camachblH
apTTBIPYABIH MaHBI3/IbI ACMEKTICI peTiHAe epekiie MoHTe ue. Kaszipri kezenuae Oinim
Oepy mporect UUPPIbIK OuUliM Oepy TEXHOJOTHSIApPblH KEHIHEH KOJIJIaHyMEH
epeKieneHe/l, OYI akmapaTThl KyHesl Taijay MeH TUIMAI MemiMaep Kaobuiaay
JaFAblIaphlH  KaJbIITACTBIpYFa  MYMKIHAIK  Oepeni. bomamak  maTemartuka
MYFaTIMJIEPIHIH JIOTHKAJBIK OWUJIayblH HUQPIBIK TEXHOJOTHUSIAD apKbUIbl JTaMBITY
oJilapra KociOU KY3BIPETTUIIKTEPIH AaMBITyFa, MHHOBALMSUIBIK 9ICTEPIH MEHIEpYTe,
OKBITY CamachlH JKAKCApPTyFa, ChIHU OHE AHAIMTUKAJIBIK OMIaylapbhlH J1aMbITYFa,
KEKE KOHE KOCIOU ecyre *KoHEe 9ICTEMENIK KY3bIPETTUIIKTEPIH AaMBbITYFa MYMKIH/IIK
oepei.

JluccepTanusuibIK sKYMBICTBIH MaKcaThl Ooamiak MaTeMaTHKa MyFaliMIepiHiH
JIOTUKAJIBIK OMJIAYbIH AAMBITyFa LHUQPIBIK OLTIM Oepy TEXHOJOTUSJIAPBIHBIH TUT13€p
oCepiH TEOPUSIIBIK KOHE 9JIICTEMEIIK TYPFbIJaH HEeri3/1ey OO0JIIbI.

3epTTeylliH MakcaTbl MEH MIHJETTepIHE Ccaill MbIHAJal TEeOPUSIIBIK-
MPAKTUKAJIBIK KOPBITHIHBLIAP KACATIbI:

1. FoIIbIMU-TEOPUSIIBIK KOHE SJIICTEMENIK 3€pTTEYJiep HET131H]I€ JIOTUKAJIBIK
OMJIayJIbIH KYPBUIBIMBIH JKacay, Oojaiiak mMaTeMaThKa MYFajdiMJIepiHIH JIOTUKAJbIK
OMJIaybIH JaMBITYAbIH TYKBIPHIMBIH HAaKThLIAY.

FoIbIMU-TEOpUSIBIK XKOHE OMICTEMENIK 3epTTeyjepre Tajujay xKacail Keje
JIOTUKAJBIK OWJIay TYXBIPHIMBIH KEJECi/Ied HAaKThIIAAIK: JIOTHKANIBIK Oillay — HAKThI
TYKBIPBIM/JIAp Kacay >KoHE MIeHIM KaObU1aay MYMKIHIITIH KAMTaMachl3 €TeTIH Kyhenl
Tajjay MEH naibIMayFa HeT13/1eJINeH MaKCaTThl OiJiay MpoLeci, 01 KOC10U KbI3METTE,
ocipece MaTeMaTHKalblK OuIiM Oepy cajachlHAAa €ecenTepAl THUIMIAL ULIeNIyre,
MaTeMaTUKAJIBIK TPUHIUNTEP]II TEPEH TYCIHYTE, MEMIMAEPAl YTHIMIbI )KOHE JOMEKTI
Heri3/1ey KaOUIeTiH JaMbITyFa MYMKIHJIIK Oepei.

CoHBIH HETI31H/I€ JIOTUKAJIBIK ONJay KYPBUIBIMBIH KeJieCl KOMIIOHEHTTEP
HETI31He KYyMeneyll iCKe achIpAbIK: MCUXOJOTUSUIBIK acnekTuiep (KaObuigay, ecTe
cakray, Kusi, (OKyC), KOTHUTUBTI (QyHKuUMsap (Tanjgay, CHHTE3, aOCTpakius,
Oaranay), JOTUKaJBIK omnepanusiap (MHIYKUUS, JEAYKIUS, aHAJOTHS, *XKallbliay),
JIOTUKAJBIK popmaiiap (YFbIM, TalbIM/Ay, KOPBITHIH/IBI) dKOHE JIOTUKAJIBIK TPUHIUIITED
(KaMIIBUIBIK 3aHbI, AJBIHBIN TaCTaJFaH YIIIHII 3aH, )KETKUTIKT1 HEeT1371eMe 3aHbl).

JlorukanslK OWJIay TYKBIPBIMBIH JKOHE JKYMEJIEHI€H JIOTUKAIBIK OWIay
KYPBUIBIMBIH ~ HETI3r€ aja OTBIPBIN, COHJIa-aK OChl cayllaiarbl 1preii eHOEKTep/Il
capaiail OTBIpBIN, OoOJIalllaKk MaTeMaTUKa MYFaIIMIEPIHIH JIOTUKAJBIK OWIayblH
JTAMBITYIbIH TY>KBIPBIMBIH ObLTaiIa KacaJblK «JIOTHKaIbIK OWaysl AAMBITY — OV
OUTIM camacblH apTTBIPy MakcaTbiHAa UUQPPIBIK OuIiM Oepy TEeXHOJIOTHsIIapbIH
KOJIJITaHY apKbLIbl aJaMHBIH KOTHUTUBTIK JIaFbLIAPbl MEH JIOTUKAJIBIK ONEepallUsIapbiH
KyHenl Typae *KeTULAIPY/l KaMTaMachl3 €TeTIH, TYKbIPbIMJIAPbl Talaay, CHHTE3IEY,
KaJMbLIAY dKOHE KOPBITHIHAbBLIIAY KaOUJIETIH KaJbINTACTIPYFa OaFbITTAIFAH MAKCATThI
KOHE Ke3eHJl Tmporecci. bynm mporecc Oonamak MaTeMaTHKa MyFaIiMJIEpiHIH
AQHAJIMTUKAJIBIK JKOHE IIbIFApPMAIIbLIBIK KaOUIETTepIH JaMbITyFa bIKMAN €TiM, KypAenl
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MacelenepAl IIeNIyre >KoHe OKy MaTepuafapblH TEPEH MEHrepyre MYMKIHJIIK
oepemi».

2. Kaocibu ic-opekerTe Oolaiiak MaTeMaTuKa MYFaJiMiHIH JIOTUKAJBIK OMJIaybIH
TaMBITYbIH KQXKETTUIITIH HET13/€eYy.

Kazipri 3amanfrel OuliM Oepy KyHeciHIH TananTapbl OKBITYHIBIIAH O11IM
aTyIIbUIAPAbIH  3USATKEPIIK KOHE UIBIFAPMAIIBUIBIK OJIEYEeTIH alryra, JIoJeial
menrMaep KaObUIJayblHA >KOHE OKBITY Ma3MYHBIH KyHenl TypAe TYCIHIIpyre
KaOU1eTT1 OOy AbI TaJal eTe/Il.

3eprrey OapbIChIHIA JIOTMKAJIBIK OiJlay aHaJUTUKAIBIK OWHJIay, CBhIHU
KaOuIeTTep, KOC10M MKEMIIITIK dKOHE IMIBIFAPMAIIbUIBIK CUSIKTHI KACUETTEP apachiHIaFbl
OallIaHBICTBI KAMTAMAChI3 €TETIH HETI3T1 KaOlJIeT €KeHIr aHbIKTanabl. JKypri3iiren
Tangay OUTIM anmylibUIapAbIH JIOTUKANBIK OWaybIHBIH TeMmeH neHreii PISA-2022
CUSIKTBI XaJIbIKapaJIbIK 3€pTTeyJepAe Ka3aKCTaHIbIK OKYIIbUIAPAbIH KETKUIIKCI3
HOTIKENEpiHiH cebenTepiHiH Oipi OoJbin  TaOBUIATBHIHBIH KepceTTi. bomamak
MareMaTuka MYFaIIMAEPIHIH JOTUKANBbIK OMIayblH JaMbITy OJIAPJbIH KOCciOU
JNaWbIHABIFBIHIA FaHA €MeC, COHBIMEH KaTap OKYIIbUIapbIHJa OCHI JaF/buiap.ibl
JAMBITy KaOlJIeTIH/IE /Ie MaHBI3Abl POJT aTKAPAbl JIETl €CENTEIIK.

MartemaTukanblk OutiM Oepy OapbIChIHAAQ JIOTHMKAJIBIK OWay MOCEJIEeCiH
3epTTEreH MCUXOJIOrTap, IUIAKTAp MEH SJICKepepAiH eHOeKTepiHe CYeHE OTHIPHIII,
JIOTUKAJIBIK OWJIay ChIHU OMJIay, IIbIFapMaIIbUIBIK OMJIay, METaTaHy >KoHE TPOOJIeMaHbl
HIENTy CHUSIKTBI TaHBIMIBIK JAFbUIApIbl TAMBITYMEH THIFbI3 OailIaHBICTHI €KEHIIT1H
aHbIKTabIK. COHBIMEH KaTap, MaTeMaTUKAJIBIK OuUliM Oepy OapbIChIHIA JIOTUKAJBIK
oillayJlbl JaMBITY/BIH OKY TMIPOIECIHE 9CEp E€TYyIHIH HEeri3ri MCUXOJOTHSIIbIK-
negarorukaiblk acnektiiepi (CTyaeHTTep/iH BIHTAChIH apTThipy; OKy MaTepuabiH
HOTWXKEN MeHrepy; Pamumonanasl oinay kaOutetin xetunaipy; Kypneni ecenrepai
HIbIFapy KaOUIeTTepiH AaMbITy; O3 KaOlleTTepiHe CeHIMIUIIKTI HbIFalTy; O3 OeTiHIe
OuTiM anyra JaWbIHIBIFBIH apTTHIPY; AHATUTUKANBIK KaOUIETTepll >KETUIIIPY;
MartemaTuKabIK YFBIMIAPAbl TEPEH TYCIHYI1 JaMBITY; OPTYPJIl OMIPIIIK KaF1aiapaa
OuTIMAEpIH KoJijlaHa 01Ty KaOUIeTiH JaMbITy) *oHE OJIapAblH OKY TKipuOeci yIIiH
MaHBI3bI OepIIIIl.

JlorukanelK oMyiayJbl MaTeMaTUKa MYFalIMiHIH KOCIOM NaWbIHIBIFBI asiChIHIA
JAMBITYIbIH MAaHBI3JBUIBIFBl MIICTEMENIK KY3bIPETTUTIKTI JaMbITy, MEJaroruKaibiK
MacelenepAl Tanaay KoHe IIelry KaOuleTi, FhUIBIMU-3ePTTEY KbI3METIHE JalbIHBIK,
COHBIMEH KaTap KOoCiOM JIYHHETaHbIM MEH OKBITYyFa KO3KapacThl KaJbIITACTBIPY
CUSIKTBI HEr13r1 (hakTopiiapaa KepiHic Tabajbl. AtanraH QakTtopiap NeJaroruKaibiK
TOXKIpUOEH1 OalbIThII KaHa KOWMaMbl, COHBIMEH KaTap OUTIM alylIbUIapIblH OKY
carachl MEH JKETICTIKTEepIHE TIKeJIel acep eTelll IS ecenTeiMis.

Ocbiran OaliIaHBICThI, OOJAIIAK MAaTEMATHKA MYFaIIIMICPIHIH JOTUKAJIBIK OMIay
KaOUIEeTIH HaMBITY — KOC10U JaNWbIHIBIKTHIH aXKblpaMmac OeJiri koHe oJapAblH KociOu
KY3BIPETTUIINH apTTHIPYJIbIH HEri3ri OarbITTapbIHBIH Oipi 00BN TaObUIAABI JAEI
OMJIaliMBbI3.

3. Hudpnasik OuniM Oepy TEXHOJOTHsIApbl ApPKbUIbI Oojallak MaTeMaThuKa
MyFaTIMIEPIHIH JOTUKAJBIK OMIayblH JAMBITYABIH MOJIETIH KYPY.
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Hudpnbik OutiM Oepy TEXHOJOTHUSTIAPHl OKBITYIBIH O3BIK 9OJIICTEpl MEH
KypajgapblHa KOJ JKETKI3yJl KaMTaMachl3 €Te€ OTBIPHIMN, Oojamiak MaMmaHAapblH
KOCIOM HMarJpuIapbl MEH 3aMaHayd CYpPaHbICKa M€ KY3bIPETTEPiH KaJIbIITACThIpyIa
MaHbI3/Ibl POJI aTKapaibl.

Hudpnbik O1iM Oepy TeXHOJIOTHsUIapbl Oojamiak MaMaHAApIbl Jaspiay
MPOIIECIHIE KYPAETl YFBIMAAPIbI KAKChl TYCIHYTe KoHE OPTYPJl KypAENUTIKTErl
ecenTepal THUIMAI MIeNIyre MYMKIHJIK O€peTiH HHTEPAKTUBTI OKBITY OMICTEPiH
ycbiHabl. O Ooaiiak MyFaaiMepre 3aMmaHayu OuUTiM Oepy OpTachbiHbIH TaJlalTapblHA
OeiliMIieNny VIIIH Ka)XXETTiI JaFabuiapibl Oepe OTBIPHIN, OKBITYABIH HKEMJ1 >KOHE
JapajiaHFaH TOCUTIHE XKaFaail skacalIbl.

MaremaTukanblk O11iM Oepy IpoleciHe KoaaHyFa 00aaThiH HUMPIABIK OLTiM
Oepy TeXHOJIOTUsIIaphl OAFBITHIHAA KYPri3UIreH 3epTTey MaTepHaliaphl Talaai Kene,
MaTeMaTUKaIbIK OutiM Oepyaeri IUpAbK OuliM Oepy TEXHOJIOTUSIIAPBIHBIH
KIKTEMECI JKacasblll, COJapAbl HEri3re ana oOThIpbIN HUGPABIK OuliM  Oepy
TEXHOJIOTUSJIAPbIH  KOJJAAaHy apKbpUIbl OoJlallaKk MaTeMaThKa MyFaliMIEpiHiH
JIOTUKAJBIK OMIaybIH JAMBITY MOJIEII JKacall ibl.

Mogeni TepT KOMIIOHEHTT1 KaMThIJIbl: MAKCATThIK, MA3MYH/IbIK, TEXHOJIOTUSUIBIK
AKOHE YUBIMJIACTHIPYIIBUIBIK. MaKCaTThIK KOMIIOHEHT Ka31pri 3aMaHfbl HOPMATUBTIK
Tajantap MeH OuTiM Oepy CcTaHJapTTapblHA COMKEC KEJIETIH CTPATErusJIbIK MaKcaTTap
MEH MIHJIeTTepre OarbITTaiFaH. Ma3MyHIbIK KOMIIOHEHT MCUXOJIOTUSIIBIK, KOTHUTUBTI
KOHE JIOTUKAIIBIK (DYHKIUSIIAp/bl KOCA alFaH/ia, OHBIH HET13T1 acleKTiIepiHe cyieHe
OTBIPBIMN, JOTUKANBIK OWIay/ibl JAMBITy MPOIECIH KYPbUIBIMAANAbl. TEeXHOTOTUSIIBIK
KOMIIOHEHT TE€K MaTeMaTUKalbIK OUIIMJI MEHrepyre faHa €Mec, COHbIMEH Karap
JIOTUKAJIBIK OMIayabl JaMbITyFa bIKnan eTeTin Stepik.org, GeoGebra, Excel, Wolfram
Alpha >xone Python cuskrbl nudpiblK OUTIM Oepy TEXHOJOTUSIIAPHIH HalganaHyabl
CUTIATTalAbl. ¥ UBIMIACTHIPY KOMIIOHEHTI JIOTUKAJIBIK OMIayJlbl JAaMbITyFa Kyiemnl
TOCUIJII KaMTaMachl3 €TETIH JUArHOCTUKAHbBI, OKBITY]IbI KOHE Oarayiay/lbl KAMTUTHIH
OKy TMpPOIIECIHIH KYpPBUIBIMBIH Oenruieiai. byl KOMIOHEHTTEpHiH TYTac OpEKeTi
OoJalak MaTeMaTuKa MyFaliMIEPiHIH JIOTUKAJIBIK OMJIAYbIH THIM/I IaMbITYFa *Karaai
YKacauibl.

4. Bonaiiak MareMaTUKa MYFaJiMJIepiHiH JIOTUKAJIBIK OWIaybIH HUGPABIK OLTIM
O0epy TEXHOJOTHUSUIAPbl apPKbUIbI JaMBITYJBIH OMIICTEMECIH jKacay >XOHE OHBIH
TUIMAUTITIH 9KCIIEPUMEHTTIK TYPJE TEKCEPY.

bonamak matemMatvka MyFaliMAEpPiHIH JIOTUKANBIK OWJIAybH HUGPABIK OLTIM
Oepy TEXHOJOTHsIIaphl apKbUIbl JaMBITYABIH ojaicTeMeci «MaremaTukay XKoHE
«maTeMatuka-uHpopmaruka» OutiM Oepy OardapiiamMaliapblHBIH CTYJIEHTTEpPIHE
apHaiFaH «DJEeMEHTap MaTeMaTUKa» Kypchbl OaphIChIHIIa JKY3€re achbIPBLIJIbI.
OJlicTeMe asChIHAA CTYJIEHTTEp MaTEMATHKAJIbIK €CENTep/Il ey, AePEeKTepIl Tajiiay
KOHE KYp/Ielll MaTeMaTUKAJIbIK YFBIMIAP bl BU3yalI3alusiiay JaFIbUIapblH 1aMbITYFa
MYMKIHJIK OepeTiH IudpaslK OiniM Oepy TEXHOJNOTHsUIApblH  MaijaliaHjibl.
¥ ChIHBUIFAH OJICTEMEHIH THUIMAUIIH TEKCEPY VIIIH MEeAaroruKayiblK ASKCIEPUMEHT
KYPTi3UI1l, OHBIH asChIHIA OIICTEMEHI KOJJIaHap ajJblHAa J>KOHE OJIaH KEHIH
JOTUKAJBIK oOiyiay aeHreilin auartHoctukanay yuiiH GALT Tecti KOJJaHBUIABL.
CratucTuKalblK TalJaylblH HOTIDKeNepi, coHblH imiHAe Anbdpa Kponbax
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KOO(POUIIMEHTIH >KOHE CTYJEHTTIH t-KpUTEpUiH ecenTey, SKCIEPUMEHTTIK TOIl
CTYJCHTTEPIHIH OaKbuIay JEHIE€HIMEH CalbICThIPFaH/la JIOTUKANIBIK ONJIay JEeHIeHiHIH
alTapibIKTall KakcapraHblH pacTaibl. COHBIMEH Karap, cayajlHamanap apKbLIbl
alblHFAaH camajbl JEpeKTep UHUQPPIBIK TEXHOJOTUSIAPABIH  CTYACHTTEPIH
MOTHBAIIMSACH MEH OCJICEH IIITTHE OH 9CEep1H KOPCETTI.

3eptTey OapbIChIHIA KeJleCcl HOTHXKeNepre KOoJ JKeTKI3UIAL: JTOTUKAJBIK Oiay,
JIOTUKAJBIK ONIay/Ibl JAMBITY TYXKbIPBIMAAPbI alKbIHIANbI, JTOTHUKAIBIK ONIayablH
KYPBUIBIMBl ~ KYPBUIBI, OHBIH OoOJjamiaK MaTeMaThka MYFalIIMIEPIHIH KociOu
KBbI3METIHJIET1 poJii Heriznenal, uu@piblk OuliM Oepy TEXHOJIOTHSJIAPBIH KojjaHa
OTBIPBIN  JIOTMKAJBIK OWIAyJIbl JaMbITy MOJEJNi, COHJAal-aK meJaroruKaiblK
MpaKkTUKala ©31HIH TUIMIUITIH pacTaraH OoJallaKk MaTreMaThKa MyFaliMAEpiHIH
JOTUKAJBIK OWIayblH HUQPPIBIK OuUliM Oepy TEXHOJOTHSIaphl aPKbUIbI J1aMBITY
o/licTEMECI yKacallIbl.

JucceprauusuiblK ~ 3€pTTEYIIH  HOTWXKenepi  mudpaslk  Outim  Oepy
TEXHOJIOTUsIIapbl OojamiaK MareMaTuKa MYFaJiMJIEpIHIH JIOTHKAIbIK OilayblH
JAMBITY/IBIH MaHBI3[bl Kypadbl €KEHIH pacTaijpl. MyHmall TeXHOJOTrusIapabl
KOJIJJaHy MaTEMaTHUKAJBIK YFBIMIAPAbl TEPEHIPEK TYCIHYTE, CTYJIEHTTEP/IIH bIHTAChIH
apTTBIpyFa >KOHE OJIApJbl KOCIOM KBI3METTErl KypJesl Macelenepal IIelryre
nanbIHayFa MYMKIHJIK Oepenl. AlbIHFaH HOTUXKeNep OutiM Oepy OarmapiiamanapblH
KETULIPY KOHE HEri3ri TaHbIMABIK KAaOLIETTEpiH AaMbITyFa OAaFbITTAIFaH OKBITY
O/ICTEPIH d31pJiey YIUIH NaiJalaHbUTybl MYMKIH.

OKCIEpUMEHTTIK  KYMBIC ~ OapbIChIHIAa aJbIHFaH  HOTIKENep  Kesecl
KOPBITBIHABLIAPABI TYKBIPIMJIayFa MYMKIHAIKTEp Oepi:

- Oomamak MaTeMaTHKa MYFaJIIMJIEpIHIH JIOTUKAIbIK OWJIayblH JaMbITyFa
nU@pIbIK OLTiM Oepy TEXHOJOTUSIIAPBIHBIH THUT13€p 9CEpl  HEri3MeNin, dICTeMect
’acajca >KoHe OKBITY IpOILIeciHe eHTi3uice, 1) OKbITY MpoIeci 9iCTeMENIK TYpFbiaa
KaMTaMachl3 €TLIiM, OonaliaKk MaTeMaThKa MYFaaiMJIEpiHiH JOTUKAIBIK ONIaybIHbIH
JIEHTe1 apTaThIHBIFBI; 2) MAaTEMAaTUKAJIBIK MOHJAEPAl OKBITY1a IUDPIBIK OLTIM Oepy
TEXHOJIOTUSJIAPBIHBIH, ~ BU3YyaJIM3alUsIIay, nporpaMMaliay  MYMKIHJIKTEp1
KOJIJJTaHBLTA/Ibl, OJ1 O1JIIM CanachbIHBIH aApTYbIHA BIKIAJ €TETIH/IT JTeIACH];

- TEOpUSUIBIK 3epTTeyjiep OaphichiHla ailThuiraH «bomnaimrak MaremaTuka
MYFaIIMJEPIHIH  JIOTHKAaJbIK  OWIayblH JaMmbITyFa IUAPABIK OutiMm  Oepy
TEXHOJIOTHSIIAPHI 30 9CEP €Tei» JereH MIKip pacTaliibl.

3epTTey )KYMBICHIHBIH HOTHXKENEP1 Keleci 0acbuIbIMAap/ia *KapHusiiiaH Ibl:
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KOCBIMIIA A

Jlorukansik oitnaynel TonThiK Oaranay (GALT)
Tect Nel (DkcnieprMeHTKeE AEHIHT1 TECTLIEY)
Hyckaynap:

By A.EcelKpbI3bl )KYPri3eTiH 3epTTeyepAiH 0eiri peTiHae naiaaiaHnbliaThiH
Oaranay. bepiiaren tect 3epTrey albIpMalIbUIBIKTAPABIH Oap->KOFbIH aHBIKTAY YILIH
KYyprizutye.

Erep ci3 kaTbicyra KeJiCK€H OOJICaHbI3, MEH CI3AIH HOTWXKEIEPiHI3A1
3epTTeyiMjieri Oaraiiay VIIIH TaliJamaHaThIHBIMILI eckepiHi3. Erep ci3 kaTeicyra
KeJIICTIECEH13, MEH OyJ1 Oaranay HOTHXKEJEpPiH 03 3epTTeyiepimMie naiaianOaiMbIH.

TecTiniey HOTHIXKENIEPIH OHJIEYTE XKOHE 3EpPTTEy KYPrizyre KelmiceMiH Ho/5KOK

Nel. Bip orbacbiH TomTam CypeTke TYCIpill JKaTKaHlla OKeCl VYJIBIHBIH COJl
KaFrbIH/Ia, aTACBIHBIH OH JKarblHJIa OThIPFaH. AHAChl KbI3bIHBIH OH JKarbIHJa, OipaK
aTaChIHBIH COJI XaFbIHAA OTHIPAbL. OpTaHFbI MO3UIUSIAA KIM OTHIPIbI?

a)  OKke
b) Amna
c)  Yubl
d) Ara

No2. Antet noc Haprus, Canrtanat, Payman, Manuna, Capa xoune [llonman Oip-
OipiHe KapaMa-Kapchl €Ki KaTapaa oTeipajibl. CanTaHaT emilip >KOJbIH COHbIHA €MEC.
ManunansiH opHbl CapaHblH coOJ KaFblHJa ekiHmii. Hapruzmain opusl CanTaHarka
iprenec xoHe Manunara Kuram opHanackaH. PaymianawsiH opnbl Capara >KaKbIH
xepae. Ocel aknapar Heriziae Paymianra Kapchl KIM OTBIPFaHbIH AU THIHBI3.

a)  Manuna
b)  Canranat
c) Payman
d) Capa

No3. 6 6ana oprara Kapan TyYpaTbIHAAN €TiMN MIEHOepe OThIPaIbI.

1) Pamazan MapaTThlH OH »KarblHAA OTHIp, Oipak oy baybipaHHBIH COJ
KarbIH/Ia eMeC.

2) lllokan bany men baybipaaHHBIH OpTaChIHIA OTHIP.

3) Apman baybip:kaHHBIH COJ KaFbIH/1a, KIM MapaTThIH COJI JKaFbIHAA OTHIP?

a)  Pamazan

b)  Mapar
c)  baysipxan
d)  bany

Ne4. Bip katapaa Oec 0ana oteipanbl. A D-HiH coi *karbiHAA k0HE B-HBIH OH
x)arbiaga. E D-HiH oH karbiHaa, Oipak C-HBIH cOJ kaFblHAa. KaTapaslH meTiHae KiM
OTBIp?

a) Bxone C
b) A xoneB
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C) C xxone B
d) D xone C
No5. Oprara xKaparan qeHrelnek meHOepae 6ec agam kapta oiiHan oTelp. Mapar
Pamazannbig coun xarbiHaa. «baybip:kan» AQWIBAIH OH arblHAA XKoHE AJIUIb MEH
Hapreiaabig apacbinga. ANTHIHBIRMIB, HapbIHHBIH OH KaFbIHa KiM O0ap?
a)  Anunb
b) Pamazan
c)  baysipxkan
d)  Mapar
No6. TepT noc meHOepae OTHIPHIN KapTa olHam oTeIpabl. [llankap PamazanubIH
OH XarbIHga, al FaHm ApMaHHBIH COJ JKaFbIHJA OTBIPJABI. TeMEHAEr1 KYITap/IblH
KallChIChI OMBIHFA KAaThICYIIbLIAP OOJIbI?
a)  Fanum xone Pamazan
b)  Ilankap xone Pamazan
c) Pamazan
d)  Apwman xxone Pamazan
No7. Ti30€eKT1 assKTaHbI3.

2,7,27,107,7?
a) 127
b) 227
c) 327
d) 427

No8. KabOwIipracel 6 cM TeKile KaObIprachl 2 CM KiIlIl TeKIiiere 0eHe 1, CoHIa
KIII1 TEKIIEHIH CaHbI KaHIIa 0oamanl?

a) 9
b) 27
c) 36
d) 216

Ne9. Tyrac ynkeH Tekmie KaObIprackl 2 c¢M Kimiipek 125 Tekmiere OeJiHreH,
COHJIa YIKEHIPEK TEKIIIEHIH KaObIPFachIHbIH Y3bIHIBIFbI KaHal 0071a 1617

a) 10 cm
b) 15cm
c) 6cm
d 8cm

Nel0. Erep Tekiie 64 kilikeHe TEKIIEHI apajacThIpy apKbUIbl jkKacajica, OHJa
KaHIla KIIIKEeHTal TEKIIEHIH €K1 O€Tl MbIFaabl?

a) 12
b) 24
c) 32
d 42

Nell. ©Ommemi 4 nroiiM G0MaThIH KAaTThI TEKIIE, KaKTaphl KbI3bLI, )KAChLI KOHE
Kapa OosiraH, OyJ1 KaTThl Tekiie 1 mqoiMaik Tekiere kecuired. Emoip nanensae Tyci
YKOK KaHIIIa TeKIe oap?
a) 0
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b) 4
C) 8
d 16
Nel2. ©mmemi 4 aroiim 00JIaTHIH KATTHI TEKIIIE, KapaMa-KapChl dKaKTaphbl KbI3bLI,
KaChUT JKOHE Kapa Tycke OosuiraH, OV KaTThl TeKuie | AIOWMIIIK TEKIIere KeCUIreH.
bip rana Oeti OostFaH KaHiia Tekuie 6ap?

a) 8

b) 12
C) 16
d 24

Nel3. Onmemi 4 nroiiM O0JIaTHIH KAaTThI TEKIIIE, KapaMa-KapcChl )KaKTaphl KbI3bLII,
KaChUT JKOHE Kapa Tycke OosuiraH, OV KaTThl TeKuie | AIOWMIIIK TEKIIere KeCUIreH.
Kanma Tekiieniy ek 0ip 6eTi Kapa Oosiran?

a) 4
b) 8
C) 12
d 16

Nel4. ©nmemi 4 nroiiM 00JIaTHIH KaTThI TEKIIIE, KapaMa-KapcChl )KaKTaphl KbI3bLI,
KAaChUT JKOHE Kapa Tycke OosuiraH, OV KaTThl TeKuie | AOWMIIIK TEKIIere KeCUIreH.
Kanma tekmieHis yi 0eTi KbI3bLI TyCKe OosiiraH?

a) 4

b) 6

C) 8

d 0
Nel5. bepinren cyperreri 1 cM KyOTbIH caHbl HELIETe TEH?
- |

a) 27

b) 64

c) 60

d 125

Nel6. Ky6ouatst (9 cM x 15 cm x 18 cm) 3 cm kilkeHTail KyOka Kecin Tacraca,
KIIITl TeKIIEeH1H >KaJIIbl CAaHBIH TaOBIHAAP?

a)
b)
c)
d)

Nol7. TexueHiH anTsbl Karbl KbI3bUI Tycke Oosutran. ConaH keilin on 27 Oipaei
Tekuiere kecuieal. Tek Oip »arbl Hellle TeKIe OosuTFan?

a)
b)

c)

90

180
320
360

0
3
6
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d 8
Nel18. 5:40-ta caraT TiIAEpIHIH apachlHIaFbl OYPHIIT HETe TeH?
a) 60 rpanyc
b) 70 rpanyc
C) 100 rpanyc
d) 110 rpanyc
Ne19. Caratteig Kail yakeiTTa 8:00 men 9:00 apanbiFblHa caraT TUIl Kapama-
Kapcel OarpITTa 00JIaABI?
a)  8:00car 10 1/11 MmunyT
b)  8:00 car 10 1/13 munyT
c)  8:00car 10 10/11 munyT
d)  8:00car 10 12/11 munyT
No20. Aiinara kapacam carat Tut 6:30-1b1 KepCETIN TypFaH CUAKThI. CaraTThiH
HAKThl YaKbIThl KaHIIIa?

a) 06:30
b)  05:30
c) 06:00
d)  05:00

No21. TyH opracblHaH KeiliHTi OipiHIII caraTTa caraT 5 MHUHYT OOilbl Oasy
Oonanbl. ExiHin caraTThiH COHbIHAA 10 MUHYT JKOHE VIIIHINI CaFraTThIH COHbIHAA 15
MUHYT k9He T.0. Carat 06:00-1e carat Henlene kepceTineai?

a) 06:00
b)  05:30
c) 06:30
d) 05:15

No22. Anmateira 6apatsiH aBTOOyC aBToOa3anan op 30 MUHYT CaliblH IIBIFA/IbI.
AHBIKTaMa KbI3METKep1 KonaylblFa AnMateira 0apaTeiH aBToOyc 10 MUHYT OYphIH
IIBIKKAHBIH, Kelieci aBTo0yc TaHrbl caraT 10:30-1a mbIFaTHIHBIH aUTTHI. AHBIKTAYIIIbI
Kall yakbITTa alTThI?

a) 10:10
b)  10:20
C) 10:00
d)  09:50

No23. Ceiicen0i kyHi MeH ke3zecyre, Tanrbl caraT 08:30-ra 15 MUHYT KasiFaHa,
40 MHUHYT KeIIrin KeJreH aJaMHaH >KapThl caraT OYpBIH JKETKEHIMIl OailKaJbIM.
KesgecyniH xocnapiaHFaH yaKbIThl KaHIal 00511617

a) 08:00
b)  08:05
c) 08:15
d)  08:40

Ne24. PaBuain caraT JYKEHIHJE XKOHIEYTe €K1 carat okeliHAl. bip caraTTa Kekek
OH aJIThl MUHYT CailblH IIBIKCA, EKIHIIICIHAE OH CEri3 MUHYT CaliblH KOKEK ILIbIFaJIbl.

Exki kexek Tycki carat 12.00-ge Oipre mbIKThl. Exeyi KaiiTajgan KaiaHn 0ipre mibIFaibi?
a) 14:00
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b)  14:08
C) 14:20
d) 14:24
No25. Kamuna Manw3Abl TeneOarnapiaMaHbl Kepy VIIIH YU TarchlpMachiH
kemiki 22.00-re aeitin opsiHaarbickl keneai. OubiH 0ec moHHeH 40-40 MUHYTTBHIK Y
TanceipMachkl 0ap. Kamuia COHFBI yakbITTa Kall yakKbITTa »XYMBICKA Kipicim, Vi
TarchIPMAaChIH asgKTall, TeaeOaraapiaManbl KEPEK YaKbITTa Kope anajbl?

a) 18:40
b)  18:30
C) 19:10
d)  19:20

No26. Carar OipiHmii cararta Oip MUHYTKA, €KIHIII CaFaTThIH COHBIHAA €Kl
MUHYTKA, YIIIHII CaFaTThIH COHbIH/A 4 MUHYTKA, TOPTIHIII CAaFaTThIH COHBIH/A CET13
MUHYTKa koHe T.0. Kail caraTThIH COHBIH/1a OYJI caraT aJlllbIC MUHYTTaH KbLIAaMBbIPAK
0omaab1?

a)  becinmn
b)  ANTHIHIIBI
c)  XKerinm

d) Ceris
Ne27. CyperriH aifHaJIbIK O€HHECIH aHBIKTAaHbI3:
M
N

(1) (2) (3) (4)

AjiiHa KECKIHI

a) 1
b) 2
c) 3
d 4

Ne28. CyperriH aifHaJIbIK OEHHECIH aHBIKTaHbI3:
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AVAAAANAYN

REGION

< TATTIRS

NOID3AINOIDIANOIDIANOIOIA

(1) (2) (3) (4)

KaticpIchl aifHa KeckiHi emec?

a) 1
b) 2
c) 3

No29. ApmaH OHTYCTIK-LIBIFbICKA Kapan coira = 90 rpagycka, onra = 135
rpanycka, conra = 180 rpamycka, onra = 45 rpaaycka, coira = 45 rpaaycka y3IiKci3
oypeutaabl. On ka3ip Kait OarbiTTa’?

a)  OHTycCTiK-0aThIC
b)  Conrycrik-1lIsireic
c)  Counrycrik

d)  IsiFeic

No30. Meniy Oetim oHTyCTiK OarbiTTa. OHFa OypbUIbid, 20 M xKypemin. Conan
Keilin onra Oypbubin, 10 m xypeni. Coman keliin conra Oypsusin, 10 m xypeni. Cogan
KeiliH oHra Oypsuibin, 20 M xkypiHi3. Kalitanan onra Oypsuibin, 60 M xypeai. Men
OacTankbl HYKTEJIeH Kail OarbITTaMbIH?

a)  Courycrik

b)  Conrycrik-1lIsiFeic
c)  Contycrik 6aTbic
d)  IsiFeic

No31. Ep anam kedirin bateicka Kapaid 6 KM >KYp/Ii, COCBIH COJIFa OYPBUIBII 3 KM
XKOHE KaillTagaH coiira OypbUIbINT 3 KM Kypin keneni. Ep amamMHbIH TYIKi OarbIThIH
OHBIH OacTanKbl YCTaHBIMBIHAH OLTIHI3.

a)  OHTycTiK-0aThIC
b)  Coaryctik 6aTbIC
c)  Counrycrik-lIbIFpic
d)  Onrycrik-1Isireic

No32. Paxat «A» nykreciHeH 20 M xype/i. MbIFbICKA Kapal, codaH KeiliH OHFa
oypeutbin, 10 m xypeni. Kalitanan onra Oypsuisin 9 M xypeni, Conan KeliH coliFa
OYpBUIBIN 5 M XKYypei, KalTajgaH cosira OypeuUIbIl 5 M xkypin B HykTecine xkerti. On
Ka3ip Kail 0arpITTa Oapa kaThIp?

a)  OHTYCTIK
b)  bartbic
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c)  Conrycrik
d)  IsiFeic
No33. Kaiipat oHTYCTIKKE Kapai Ty3y 2 KM >KbUDKBIJIBI )KOHE COJ KEPACH OHFa
90 rpamycka Oypbutbin 2 kM xkypai. Conan keilin on 45 rpagycka coira OypbUibid, 1
KM JKOJI ’KYyp/ii. bBacTankel HyKTere KaTbICThI OJ1 Ka3ip Kaiiaa 6onap emi?
a)  OHTYCTIK aiiMaK
b)  OHTYCTIK-IIBIFBIC aliMaFbl
c)  Conrtycrik-0aThIC aiiMaK
d)  OHrycTtik-0aThIC aliMaK
Ne34. boc OpbIHIBI TONTHIPBIHBIZ?

I prpqrp
a)  qrppq
b)  qarpq
¢)  qrprp
d)  qrppr
Ne35. 3, 8, 23, 68, 203, T130er1H agKTaHbI3?
a) 967
b) 646
c) 608
d) 1081
Ne36. Ti30ekTI assKTaHBI3.
3,10, 101, ?
a) 10101
b) 11012
c) 10202
d) 10201

Ne37. Ti130eKT1 agKTaHbI3.
12, 21, 23, 32, 34, ?

a) 25
b) 35
c) 41
d 43

Ne38. Ti30eKkT1 agKTaHbI3.
5,2,7,9, 16, 25,7

a) 41
b) 45
c) 48
d 52

Ne39. Ti30eKkT1 agKTaHbI3.
AIQ, BJR, CKS, DLT,?

a) EUY
b) EMV
¢) ENV
d) EMU
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No40. 6 # 8 =28 xone 5 # 12 = 13 6oica, 9 # 40 = kaparanaa?

a) 47
b) 63
c) 41
d 53

Jlorukansik oitnaynbl TonThikK Oaranay (GALT)
Tect Ne2 (DkciepuMEHTTEH KEHIHT1 TECTLIEY)
Hycxkaynap:

By A.EcelKpI3bl )KYPri3eTiH 3epTTeyepAiH O06iri peTiHae nagaianbliaThiH
Oaranay. bepiiaren Tect 3epTrey albIpMalIbUIBIKTAPABIH Oap->KOFbIH aHBIKTAY YILIH
KYprizutye.

Erep ci3 kaTbicyFa KeJiCKEH OOJICaHbI3, MEH CI3IH HOTHXKEIEPIHI3A1
3epTTeyiMjeri Oaraiay YVIIIH TalJamaHaTBIHBIMIBI ecKepiHi3. Erep ci3 karbicyra
KeJIICTIECEH13, MEH OyJ1 Oaranay HOTHXKEJEpPiH 03 3epTTeyiepimMie naiaian0aiMbIH.

TecTiniey HOTHXKENIEPIH OHJIEYTE XKOHE 3EPTTEy KYPrizyre KelmiCceMiH Ho/5KOK

Nel. Bepinren cypakra *KeTICIIEUTIH caH/bl Ta0y KaXKeT:

17| 24 | 16
8 ? 11
811100 | 25

No2. JKoranraH caHabl TAOBIHBI3

a) 16
b) 14
c) 20
d 1

No3. Cypak OenriciHiH OpHBIHA KOIOFAa OOJaThIH TOMEHJEr! HYCKaJapIbIH
1IIIIHEH cail KeJIeTIH CaHJIbl Ta0y KaXerT:

1 7 6 56
1 4 8 45
2 3 6 ?

a) 32
b) 35
c) 46
d 47
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Ce0e0i:

1 7=8%6 8

1 4=5%8 5

2 3=5%6 5=35

Ne4. Cypak OenriciHiH OpHBIHA KOIOFAa OOJaThIH TOMEHJET! HYCKaJapIbIH

1IIIIHEH cail KeJIeTIH CaH bl Ta0y KaXerT:
: 5 o

65 181 ?
Ne5. JKoranraH caHabl TAOBIHEI3
a) 78
b) 110
C) 117
d) 127

No5. JKoranran canapl TAOBIHBI3

22\{0 1Y74 33Y26
32 88 ?
a) 59
b) 95

c) 48
d 58

Neo6. JKoranraH canabl TAOBIHBI3
3 4 9

2 S 2
6 7 ?
36 | 140} 18

a) 19
b) 1
c) 7
d) 12
Ce0e01:
3x2x6=36
4x5x7=140
Ox2x1=18
Ne7. XKoranraH caHabl TAOBIHEI3
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a) 58
b) 60
c) 62
d 64

Ne§&. JKoranran canapl TAOBIHBI3

(> |27\
&

6
b) 7
C) 8
d) 9
Ne9. JKoranran cadbl TAOBIHBI3
27 ?
8 |343
a) 27
b) 125
c) 225
d) 216

Ne10. Xoranran cauabl TAOBIHEI3

3 5 3
|5]29]2] [6]19]1] [8]2]4
7 4 7
a) 40
b) 42
c) 44
d) 46

Nell. Erep «S» «keOedTiHmiHI», «V» «amybln», «M» «Kocyab» xoHe «L»
«Oeminya» outaipce, onga 343 L 7S 6 V94 M 11 =?

a) 189
b) 200
c) 211
d) 305

Nel2. Erep «o» «anranipDy, «P» «KOOEHUTIHAIHI», «0» «KOCYIbD» XKOHE «O»
«Oeminya» outaipce, onga 1008468 a9 =?
a) 5
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by 7

c) 9
d) 11
Nol3. Erep 92 A 42 B 32 =56 xone 72 A 22 B 12 = 44 6onca, onaa
a) 24
b) 29
c) 32
d 47

Nel4. Erep «@» «kocynb» Ounaipce, «#» «keOeUTIHaD, «®» «O0eiHyaA» KoHEe
«%» «amnblll TacTaJb» JIETeH/1 OuLaipce, OHAAa TOMEHJIET1 TEHEYJep/liH KahChICHI
TypBIC?
a) 8wWI®E#88%8=9
b) 42%26®13#2 @@ 8=46
C) 19% 84 ®4 @3 #4=12
d) 31%4®2#19@3=4
Nel5. Erep 7 (110) 4 xoune 19 (930) 12 Goinca, 16 (A) 9-garsl «A» MoHI Here
TeH?

a) 580
b) 600
C) 680
d) 990
Nel6. Erep '+' kebOeliTyai, 'x' 6enymi, '-' ' +' MOHIH KOCY JKOHE a3alTyabl Oliiipce,

OHJIa TOMEHJAET1/IeN TeHACYIeH KaH1al JKayall IIbIFa/ibl?
20-8x4+3+2=7

a) 16

b) 18

C) 19

d) 41
Nel7. Bepinren Tenaeyieri aypbic TaHOanap TOObIH TaHJAHbI3 ?
570?37?25=20

a) +, -, X

b) x,+x

C) -, +, X

d xxx
Nel8. bepinren TeHIIKKe ColiKkec KeJeTiH TaHOamap TOOBIH AYPHIC TaHIAHBI3 ?
5 3 8 4 2=21

a) X, + s T -
b) - X, +9 -
C) +9 X, +a -
d) +9 X, - -

Nel9. Erep 0,1,2,3,....., 9 cannapsl a,b,c,d....., j Typinae xa3biiaca, onaa dc x f -
(bf - d) x d TaOBIHBIZ.
a)  bcf
b) abe
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c) abb
d) bce
No20. bepinren TeHaeyre coWKec KeNETIH TaHOajdapAblH AYPHIC >KUBIHBIH
TaHJ1aHbI3.

23 #26 * 27
a) +3=x1=
b) x3=x1=
C) +3=;+1=
d x3=+1=

No21. Erep A B-nen 6wmik, 6ipak C-aeH Kbicka 6osca, an B D cuskrsl, Oipak E-
neH Ouik 0ojica, onma D:
a)  A-;aH KbICKa
b)  A-faTeH
c)  C-zmeH xofrapsl
d) B kaparaHjga KbICKa
No22. ABTOKeOIIKTEP KaTapblH 1a KbI3bLI KOJIIK COJ *KaKTaH 14-1111, OH jkaKTaH 23-
i opeiaga. Karapna Heuie kenik 6ap?

a) 34
b) 36
c) 36
d 37

No23. 64 cryneHTTiH KaTapblHa MaHATThIH JOpEKECl KOFapblJlaH caHaraH/a
19-1161 OpBIHAA, OHJA OHBIH TOMEHHEH KaH1all TO3UITUACHI 00J1a b7

a) 44
b) 45
c) 46
d 47

No24. CryaenTrep KarapblHIAFrbl OpPHBIM €Ki IIETIHEH € >KETIHIIl OpbIH.
Karapna nemie okymisl 6ap?

a) 12
b) 13
C) 14
d 15

No25. ¥nnap xatapbiHaa OAia coil xkakrtaH 15-mi, JKaHaT OH JKakTaH >KETIHIII
opbinga. Ekeyl ae opblHIaphiH aybICThIpFaHia, JKaHat OH »kakTaH 15-mii Gounajsl,
KaTapja KaHIa yj 0ap eKeHIH TaOBbIHBI3.

a) 29
b) 30
c) 28
d 31

No26. Keitbip ynmgap Oip Karapaa oTbipaasl MapaT coi xkakTaH 14-m11, ail oH
xakTtaH Kanat 7-11i 6osbln oTeip. Ochl €KeyiHIH apachkiHia 4 yi1 OThIpca, KaTap/ia Hellle

yi1 6ana OThIp.
a) 26
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b) 23
c) 24
d 25
No27. Amampaap xatapsiHaa Mapat KaTap/bplH TOMEHT1 YIIIbIHAH 7-1111 OPBIHA.
Canat Mapatran 10 catsl s)xorapsl oTeip. Erep Canat >xorapebl sxakTad 8-11i 0oJca,
oHJa OYJI KaTap/ia KaHiia agam oap?

a) 23
b) 24
c) 25
d 26

No28. Pacyn con xxakran 11-11i, OH ’KakTaH TOpTiHII opbiHAa. JKanmnsl canbl 28
00JTy YIIIIH KaTapra Tarbl Hellle OKYIIBIHBI KOCY KepeK?

a) 11
b) 12
C) 13
d 14

No29. Karapna 30 yi1 6ap. PamazanHbIH OpHBI cout )kakTaH 18-1ri, an [llakeHHbIH
OpHBI OH *aKTaH 14-m11 opeiaa. Erep eki 10c €3 opbIHAapbIH aybICTHIPCA, COJI )KaKTaH
PamazaHHBIH OpHBI KaH1akl 00J1aIbl.

a) 15
b) 18
C) 16
d 17

Ne3(0. Ewmtuxan TamncelpraH CTyJeHTTEp apacbiHga FanuneiH gopexeci
xorapbliaH 16-mbl, ToMeHHEH 29-mbl opbiHAA. EMTHXanra 6 OKyIIbl KeaMmeu, S
OKYIIBI 6TE anMaibl. EMTUXaHFa KaHIa OKYIIbl KATHICTHI?

a) 55
b) 56
c) 50
d 49

No31. ITakibim:
(a) bapnbik 6akamap Tacboaka
(6) Em6ip Tacb6aka KOJIThIpaybIH €MEC.
KopbIThIH b1
I. Embip KonTeIpaybiH Oaka emec.
II. EmGip 6aka KOJIThIpayblH €MeC
a) Tekl
b)  TexIl
c)  Ixone Il ekeyi
d) I nme, Il ne emec
No32. ITakibim:
Keitbip myraniMep CTyAEHTTED
CryneHTTep/iH OapibIiFbl KbI3ap
KopsITbIHBLTAD
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[. MyraniMaepaiH OapibIiFbl KbI31ap
I1.Keii0ip Kpi3gap MyFaaiMm
III. Kelt6ip KbI3nap CTyAEHT
IV. Crynentrep/in OapibiFbl MyFaliM
a) Tex 1 rana
b)  Tex (I), (II) xone (III) rana
c)  Tex (II) xone (II) oppinmanambl
d) Bbapabirel opeiHgaIa b1
No33. [Taiibim:
Keit6ip uttep ypeni
Bapnbeik uTTep TicTen i
KopbIThIH b1
(I) Ypm™meiitin uttep ne Ticteiai
(IT) Ypmeiitia utTep, MIHAETTI TYp/i€ TICTEN alManIbl.
a) Tekl
b)  TexIl
c)  Ixone Il ekeyi
d) I nme, Il ne emec
No34. «Tennuc xiayObIHBIH OapibIK Mylenepi OaAMUHTOH KIyOBIHBIH
MYyIIENepi» JereH MaubIM.
«Emoip olien 6aAMUHTOH OfHAMaMIbI».
bepinren womiMaemeneH MIHACTTI TYpPJE IIBIFAPBIIATHIH KOPBITHIHIBIHBI
TaH1aHbI3.
a)  bip oiien TeHHHUC OMHANIBI
b)  Tennuc kinyObIHBIH Oipe-0ip Mylieci 0aAMUHTOH OHAMa bl
c)  Keiibip alienaep TeHHUC KITyOBIHBIH MYLIEIEP1
d)  Ewmbip oiten TeHHUC KITyOBIHBIH MYIIIECI €MeC
Neo35. INaiibim:
A. BapinbIK keHce KbI3MeTKepIaepl Oacuibiiap 006N TaObLIa kI
B. bapnbik 6acmisuiap MeHepKepliep.
C. bapnbik MeHeKepIiep cynepBaitzep 00JbIN TaObLIa bl
KopbITbIHIBI:
I . BapibIk skeTekiiiep KeHce KbI3METKepiiepl
IT . KeliGip keHce KbI3MeTKepepi OakblIaylibl O0JIBIT Ta0bLIA/IbI.
Keitbip menexepiiep KeHce KbI3METKEpIIiepi
Bbapnbik Oaciibuiap KeHCe KbI3METKEpIIepi.
a) Tex I KOPBITBIHABI
b)  MeH yCTaHATBIH KaJIFbI3 KOPBITHIHIBI
C) Tex II :xone III KOPBITBIHBI MIBIFA B
d)  III ;xone IV KOpBITBHIH/IBI FaHA
Ne36. TikTepTOYpHIIITAPILI CAHAY
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N\

N

a) 9

b) 11
C) 13
d 14

Neo37. TikTepTOYpPHIIITH CaHAY

a) 9

b) 11
C) 13
d 14

No38. IllenOepaiH caHbIH €CeNTeHI3

d 23
No38. bepinren ¢urypanbiy aifHanblK OeifHeci OOJBIN TaOBLIATHIH HYCKAHbI

TaHJaHBbI3:

) “m o e @
a) 1
b) 2
c) 3
d 4

No39. bepinren ¢urypanbsiy aitHanbIK OeifHeci OOJbIN TaOBLIATHIH HYCKAHbI
TaHJ1aHbI3:
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(1)

(3)

Ne40. CypeTTiH aliHagafbl 6eHeci

a)
b)
c)
d)

) 0

< 7

9]

1
2
3
4

<

N

S

° R
2 V7

@) &

Answer Figures :

KX

KX

KX

(1)

(2)

AMHa KecKiHi
a) 1
b) 2
c) 3
d) 4

(3)

(4)
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HUHTEPBbBIO TAPAKIIACHI

JlorukansIK oiay JeHreii Typabl cypakTap
JKorapbl OKy OpHBIHBI3:
MamaHABIFBIHBI3:
Kypchinpi3:
1. Ci3 e31HI3/1H JOTUKAIBIK OiJiay KaOlIeTIHI31 Kalaid Oaranaichi3?
a) JKorapsel
b) Oprama
c) TemeH, )KOK
2. Ci3aiH JOTUKAIBIK KaOUIETTePIHI3/ll JaMbITyFa KaHaal (pakTopiap bIKMal eTel
JIen oiJ1anceI3?
KayaObIHBI3:

3. JlorukanblK oinayabl HaMmbITy YIIIH TUQPIBIK OUTIM Oepy TEXHOJIOTHUSIIAPBIH
KOJIZJTaHy TUIM/IL Jien oinaicel3 6a? Henmikren?
KayaObIHBI3:

4. Ci3 e3iHI3[IIH OWJay MaFIbUIApBIHBI3BI AaMBITYy VIIIH KaHAal Uu@pibik
KypaJiiap/ibl Hemece riatdopmaapbl maiaiaHachi3?
KayaObIHbI3:

5. Jlorukanelk ecentepii Liemry YIHIiH HUQPIBIK TEXHOJOTHsIAPALl Nalgagany
Ke31H/€ KaHJal KUbIHABIKTap TybIHIAWbI?
KayaObIHBI3:

6. Ci3aiH OWBIHBI3IIA, JIOTUKAJIBIK OWIIAyJbl NaMmbITyla HUGPABIK OutiM Oepy
TEXHOJIOTUSJIAPBIHBIH, TUIMJUIITIH apTThIPY YIIIH KaHAall e3repicTtep Hemece
TOJIBIKTBIPYJIAp KAXKET?

KayaObIHBI3:

7. LUudpablk HErizaenreH TanchblpMallapAblH HEMece >KAaTThIFyJaplblH KaHJan
TYpJIep1 JIOTHKAJIBIK OMJIay /bl )KAKCHIPAK J1aMbITa ajiajibl?
KayaObIHBI3:

8. Ludpasik TeXHOJIOTUSIIAp Tarbl KaHJail KOciOM cananapjia JOTUKAJBIK OWiay
JaFIbLIAPBIH JKAKCAPTyFa KOMEKTECE 1 JeM Oinaichi3?
KayaObIHBI3:

9. Lmdppablk TEXHOJOTHUS AapKbUIBI JIOTUKAIBIK OMIAyIAbl JaMBITY KOCIOM
Macelenepl Henryre Kaiai koeMmekTece?
KayaObIHbI3:

10.1udpabIk TEXHOTOTHSIIAPABI KOJIIAHY apKBLIBI COTTI MISTIKEH MOCEJIeTe MbICAJ
KEJITIPIHI3.
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KayaObIHBI3:

11.Ci3a1H OWBIHBI3IIA, JIOTUKANBIK OWJIayAbl JAAMBITY YIIIH YHUBEPCHUTETIHI3AIH
OutiMm Oepy OarmapiamanapbiHa UHQPPIBIK TEXHOJOTUSIIAD KAHIIAJIBIKTHI
KIpIKTIpUIreH?
KayaObIHBI3:

12.bonamakra udpasiK O011iM O0epy TEXHOJIOTUsIIAPHl apKbUIbI KaHAal TaFabuiap
MEH KY3bIPETTEpre ue OONFBIHbI3 Kelemi?
KayaObIHBI3:

3epTTey XKYprizy MakcaTbiHAa OepreH jkayanTapbIMIbl OHICYTE JKOHE TagayFa
KeJiciM OepeMiH: Ho/5KOK

(ko)
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KOCBIMIIA 9

«LJKAHCYT'IPOB ATBIHJIAFBI )KETICY YHUBEPCHUTETI» KE AK

BEKITEMIH
JKapatbuibicTaHy 5KOFaphbl

MEKTeQIHIH JeKaHbI
7’ 2 N
~— H.K.KanarGekoBa

« » 2021 x.

«Python Tininae 6arpapaamasnay Herizaepi»

YHUIPME BAFJAPJAMACHI

6B01501 «Maremaruka», 6B01502 «MatemaTnka-MndopmaTikar»
6inim Gepy Garpapiamaiiapsl

Yiteimaacteipywsl: A.Eceiikpiabl

Tannsikopran Kanacs
2021-2022 oKy bljibl
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1. Koaaany cajackl oHe HOPMATHBTIK cinTemelnep

«Python Tininge OGarpapnamanay Herizzepi» yilipme Garmapaamacsl 6B01501 «Matemarukan
swane 6B01502 «Maremaruka-Mudopmatuka» Oinim Oepy Oarzapiaamaiapbl GoiipiHiua Oi1iM anaTbin
cryyientTepre apuairad. byn Garnapiaama cryaentrepain Garapiamanay JiarbUiapbiH IaMbITYFa JKaHe
0J1ap/ll  MaTeMaTHKANBIK ecenTepii wewyie konjanyra OarsiTranran. baraapiamaHsii MasMmyHbl
JKOFapbl OKY OpbIHZApblHbIH OimiM Oepy mporecinie KonAaHbUIAaTIH aKMapaTThIK TEXHONOTHsIAp
cajlachlHiarkl Herisri OLTiM MeH NpaKTHKAIBIK JarabuiapAbl KAMTamachl3 €Ty YIUiH d3ipJieHreH.
barjapiamMa yHHBEPCHTETTIH OKBITY JKOHE OKY KBI3METI aschiHaa, Kockimina Oinim Gepy perinze
Kyprizinesui.

Barnapnama xeneci HOpMaTHBTIK KyXKaTTapra HEri3ie/reH:

1. «binimai yn» canaist Ginim Gepy» yirThix skobackin Gexity Typaist (Kasakcran PecryGamkach
Yximerinin 2021 xbuirst 12 Kazanjarst Ne 726 Kaysibichi);

2. Kasakcran Pecny6imkachinza Ginim Gepyi sxone FbUIbIMAIBL ZaMbITyAbiH 2020 — 2025 xpuitapra
apHanran MemsiekeTTik Garaapramacein Gekity Typansl (Kasakcran Pecnydiukacel YKiMETiHIH
2019 sxbutrst 27 sxenrokcanars Ne 988 aysicer);

3. 6B0IS01  «Maremarnka» kone 6B01502  «Maremaruka-Mudopmatnkan — Giniv - Gepy
GariapiamManapbiHbIg OKY XOCTIApaphl;

4. XKorape 6inim Gepyain yarTeik GinikTinik xyiiecine coiikec Oiniv Gepy GarapramManapeiH Kypy
JKOHiHJeri anicTeMenik HycKayap.

2. Makcarsl

«Python Tininae Garmapnamanay Herizzepi» yiiipme 0araapiamMachHbIH MaKCaThl — CTYJIGHTTEpre
Python OGarpapnamamay TiniH Koijany apKbUIbl €CenTey JKOHE AITOPHTMAIK Oy JlaFAbLIApbIH
KAJIBIITACTBIPY, COHMAIi-aK MaTeMaTHKIBIK ecenTepi THIMAI UIewmyre apHairad OaraapiaMalbik
Kypaiiapapl d3ipaeyre yiipery. Barzapiama cTyAeHTTEpAiH aKHApaTThIK TEXHOJOTHSIAp/bl MEHrepy
JeHreitin apTTRIPY/bl, AHATHTHKAIBIK XOHE JIOTHKAIBIK OiJIay KaOlIeTTepiH JaMbITyIbl KO3/eiIi.

3. Yiiipmeni Menrepy HITH:KeciHAe KaJbINTacaThIH KY3bIpeTTiJIiKTED

1. Barmapaamanay aarabuiapbi: Python rininae merisri 6araapnamanay NPHHUMITEPIH MEHrepy
JKOHE MAaTeMAaTHKAIBIK ecenTepyi ety yulid 6ar/japiaManap KypacTeipy.

2. Anropurmiik oitiay: Bepinren ecentepai weuryae alropuTMAEpAl KYpy XKoHE omapibl THIMI
JKy3ere achipy.

3. MatemaTnkaabik Mmojeanaey: Maremarukanblk ecentepii GaraapiaMaiblk  Moaeibaepre
alfHULABIPY JKoHE OJIapbI TALAAY.

4. Jlepexrepai owaey :koHe Tajmay: OPTYpJi JEpEeKTEpAi OHICY, TAIAAY KOHE HOTHIKENEp.i
BH3YTH3ALHAIAY.

5. lewivpaepai onraiinanapipy: baraapnamanaps: onTaitas! opi THiMAL Kypy daicTepin Koaany.

6. Komannajna symbic skacay: BarapnamManbik xo0atap/ibl TONTBIK JKYMBICTA XKY3€re achIpy JKaHe
o3apa THIMJIi 9peKeTTecy.

7. O3in-03i pampiTy: 3amanayd Oarjapramanay TEXHOJOTHANAPBIH 03 GeTiHule MeHrepyre skome
y3aikei3 kociOn qamyra gaiibia 0oy,

4. Biaim Oepy daraapaamMachl KYpblIbIMBIHAAFBI YilipMeHIH OpHbI
«Python Tininze Garpapnamanay Herisaepi» yiiipmeci 6B01501 «Maremaruka» xone 6B01502

«Maremartnka-Mudopmaruika» Ginim Gepy OarlapiamManapbiHbIH MaHbI3/ibl KOCHIMIIA KOMIOHEHT] GOIbII
Tabbuazwl. byt yiiipme cryzienTrep/iin aknaparTeiK kKoHe aNrOPHTMIIK Ofi/lay Jar/bulaphii JaMbITYFa
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GarbITTaIFaN, Heri3ri OKy KypCTaphiH KOJIIall, oJ1apibl TOJNLIKTBIPaibL. YilipMe MaTeMaTHKaIBIK MoH/Iep/i
GarzapiamMaiay Kypaiiapbl apKbUlbl TYCIHYAI JKaKCapTyra jKoHe Kyp/eJli ecenTep/li menry Jar/burapsii
KaJIBINTACTBIPYFa bIKMA eTe/li.

On cryaeHTTepAiH OKy mpoleciuae amrad Oinimaepin Toxipubene Konagany kabinerrepin
apTTHIPaBl JKoHe Gonamak KaciGM KbI3METTe aknaparTThlK TeXHOJOTHSUIApAbl THiMII naiijananyra
naibIHaanbl.

S. Yitipmenin nerisri epeseJiepi keeci nonaepai menrepy 6apbicbinaa
KOJIIAHBLIATHIH G0JIa/IbI:

e AITOPHTMICD ’KOHE JepeKTep KypbLIbiIMaapbl: Python Tijin KoigaHy apKbUIbl THIMJI
AIFOPUTMJEDP KYPY JKOHE JIepeKTep KypbUIbIMAAPHIH Naiiaany.

e MaremaTukaibIK anaaus: Barjapnamanay Tinjepi apKpUIbl MaTE€MaTHKAIBIK Talay/bIH
KYPpJIeJii ecenTepiH Lenry sKoHe HOTHKEAEP/i BU3yalH3aLusUiay.

o Canapik omicrep: Campplk ecenrtepi lmeury yunin GarjapiamaibiK 9micTepai KOJAAHY KIHE
OJIAap/BIH JIJJITIH Tanjay.

o Juddepenunanabik Temwaeynep: Barjapiamanay Tingepi KeMeriMeH TEHJIEYJIEpAl CaH/IBIK
LIELTY K9HE MOJENBIEY.

e  bIKTHMaNABIKTAD TEOpHMCHI KOHE MATEMATHKAJBIK CTATHCTHKA: MaTeMaTHKaIBIK
CTaTUCTHKAIBIK ecentepai Python apkeuisl Mozenaey jxoHe Tanjay.

e MaTemMaTHKAJIBIK JIOFHKAa JKOHe JAHCKpeTTi MartemaTuka: JIOrHMKaiblK — ecenTepai
Garnapnamaiiay apKblibl IIEIY JKOHE AMCKPETTI KYPbUIBIMAAP/BI 3€PTTEY.

e Onepauusutapast 3eprrey: ONTHMH3AUMSIBIK ecenTepi GaraapaaMaiblK JKOIMEH LISLTy JKoHe
HOTWXXeJIepi Tajjay.

6. YiiipMeHiH TAKBIPBINTBIK 2KOCNAPbI

Ne TakpIpbin BapJibiFbl Hoapic IIpakTHKAJBIK O3inaik
carart caraThl cabak caraTpl KYMBIC
CaFAThI
1 Python Garnapnamanay Tinise 8 2 4 2
Kipicre
2 Jlepekrep TypJiepi xKoHe 10 9 6 2
aifHpIMaJIbLIAp
3 Onepauusiap )oHe OpHEKTep 8 2 4 2
4 [IlapTTh OnICpaTOpiap 10 2 6 2
S [{ukiaap 10 2 6 2
6 QyHKuHsIap 12 3 6 3
7 TizimM/iep MEH MaccUBTEp 10 2 6 2
8 Koinap xone daitnnapmen 8 2 4 2
HKYMBIC
9 Kartenepai enzey xane 6 1 2! 2
JiepeKTep/ii TeKcepy
10 Motysibiep MeH KiTanxasaiap 8 2 4 2
11 MaremaTnkaiblk ecentepai 10 2 6 2
Oarpapiamanay
12 HKobanbik HxyMbic: 8 0 6 2
MaremaTHKIBIK MOAEAbACY
Bapa 90 22 55 13
bIFDbI
3
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7. CryaenTtrepain 6iaimin 6akbuiay opmanapbi

Ne bakpuiay Cunarrama baraaay kpurepmiisiepi
dopmacei
1 | Aybi3ma cypay CTyaeHTTep/IiH TEOPHSIIBIK MATEPHAIbI Cypakrapra TOJIbIK 9pi IyphIC
MCHIepy JieHreiiin Tekcepy xayan Gepy
2 | llpakTukanbik Bepinren Tanceipmanapnt Gargapnamanay | Karesepeis skane THiMi Kozt
TancelpMaiap apKbUILI LIEIY Kazy
3 | Tect xyMbichl Taxpipsin GoitbiHina GiniMai Jlyphic xKayanTap/bii yieci
ABTOMATTAH/IBIPBUIFAH TECT APKBUILI
Oarasay
4 | XKobablx xymbIc MareMaTHKIBIK MOJIE/IbCY KOOACKIH JKobanpil canacel,
a3ipuiey KaHe Kopray JKAHALIBLIIBIFBI JKOHE KOpray
HOTHIKECI
6.1. Binim Men aarasinb 6aranay kpurepniiiepi
Barajay kpurepuiii Cunarrama
1 | Teopusubik Gistim Taxplppin GobIHIIA HEri3ri TYCIHIKTepi, aHbIKTamMauapjibl JKOHE
YFBIMJIAP/bl IYPBIC TYCIHY JKOHE aiTy
2 | Ilpobnemanapibi wemy | Bepiiren ecentepai Garnapnamanay apkbUibl ypbic api THiMI
JIAFIBICHI ey
3 | Jlorukaneik  oftimay  xone | Macenenepai Taiay, THIMAI IFOPHTMAEPAI Kypy JKoHE OJapiibl
IFOPUTM KYPaCThIpy AKy3sere acbipy
4 | barnapnamanay T | Python TiniHiH  Herisri CHHTakCHMCTIK epeesepin  Kartesiepeis
CHHTAKCHCIH MEHIepy KOJIJIaHy
5 | XoGanbr  asipney  ome | JKoGayibiK JKyMBICTBIH Caliackl, KaHALUBUIABIFbI JKIHE HITHIKEIEPA
Kopray CEHIMI TYpPJC YCBIHY
6 | O3iHJIK KyMBIC caracel Tancoipmantapapl  aeplec  opbliyiay  Kadineri jkoHe YChIHBUIFAH
LICLIIMCPAIR AYPBICTBIFBI MEH THIMALIIT
7 | KomanjaisIk sKyMbIc

Tonteik obanapna THIMIL ©3apa OpeKeTTeCY JKOHE HATHIKEI
HYMBIC icTey

8. Coaepxanue AHCHHIIHHBI

1. Kipicne. Python 6arpapaamanay tinine wosy. barzapnamanaypin verisri tycinikrepi. Python
TUNHIK TapuXbl KoHe epekuwenikrepi. Opuary jxoHe Koparad opranbl 6anrtay. Anrawkel Garapiama:
«Hello, World!». Python 6arjapiamanapbin opblijiay aaictepi

2. Jlepextep Typuiepi ane aiinbiMaabuiap. ARHBIMAILUIAP/LI AHBIKTAY JKOHE aTay epekeepi.
Byrin canpap, Gemmex cannap, norukaisik Manjep. Xonnap: MaTiHMeH Kymbic ictey. Jlepektepain
TypJenyi xKane onap/bii apackinarel Oaiinansic. Koncranranap sxone olap/ s KOJIAaHbUTYbI

3. Onepaunsaap #oue opuektep. ApudMETHKIBIK onepawusnap (+, -, *, /, %, **). Caabictbipy
onepaisUIapel JkaHe olapaAbI Manbibl. Jlorukansik onepaiustiap (and, or, not). Kypama opuekrep
KypacTipy. Onepaisiapbin OpbIHAALY peTi.

4. Waprror oneparopaap. If, else, clif onepatopnapel. Jlornkaisixk WApPTTap MEH OJap/blH
cunrakenci. Tapmakranaran Garpapiaamanapawt Kypy. Hlaprrapas Gipikripy kone kypaeni jorukaisik
opuektep. barjapiamMansl Jiypbic jkoJira Kolo djictepi

5. Hmxanap. For sxone while umknapempin cunrakenci. Lukyapaars waprrap men osrepicrep.
Huknapaer y3y kane sxairacteipy (break, continue). Illekcis uukmaep xoane onapapin KoIaubLTybl.
L{ksapapin Kipicripiiren pyHkimsiiapmMen yiviecimi
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6. Oyuxunsap. GynkupsUiap Kypy Kone onapasl makeipy. [Tapamerpiiep skone Kafftapbliatbii
monziep. Jlokanbabl jkoHe rA00aTbAbl  aiHBIMAIBLIAP. Kaitrananarsli KOATap/bl OHTAHJIAHILIPY.
Pekypeusi: aHbIKTaMa JKoHe MbIcaliap.

7. Tisimaep men wmaccnsrep. TisiMaepai Kypy JKoHE 3JIEMEHTTEP KOCY/HKOIO. Tizimaepmen
OpbIHJ@IATEIH Heriri onepauusuiap. Tisimaepai uukazapaa nainanany. Exi eJeM/li MacCHBTEPMEH
sxymbic. Tizimaepain imki TisiMaepin oxaey

8. JKonmap xone daiigapmen skymbic. JKosjapmed onepaumsiap: GipikTipy, KHbII aiy.
JKonnapapin KacueTTepi MeH aaictepi. Maiinapas! airy, OKy XkoHe xkasy. Daiinnarsl JiepeKTep/l Tanjaay
noHe owey. Xounap MeH ¢aiinap/p! canbICTLIPY

9. Kartesnepai owiey »ame aepexrepai Tekcepy. CHHTAKCHCTIK JKOHE JIOMHKIBIK KaTesiep. Try-
except GnokTapei Konjawy. Jlepektepai amgbiH ana Tekcepy. barjiapnamMaHbiH  OpPHBIKTHUIBIFBIH
KamTamachi3 ery. Karenepai Tyseryin y3uik tacinaepi

10. Moaysibaep menm  kitanxamanap. Kipikripiiren  Momynbaepai  naiigaiany. ChIPTKBEI
KiTanxanazapan opnaty xote kocy. NumPy skone Pandas kitanmxananapsiupi Herizaepi. Random sone
math moayasaepi. Moaynbzaep Kypy jxoHe Kaiita naijanany

11. MaTemaTukaabiK ecentepai 6araapaamanay. Kapanaiibiv MareMaTHKaibK eCeNTepii mery.
CLIBBIKTBIK JKOHE CHI3BIKTBIK eMec Terzeynep. Martematukaibik (yHKUMsIap MeH (opmysianap.
["pacuixrep Kypy xone Tangay. Canapi oicTepli Kojuaany

12. KobaabIk kymbic: MaTeMaTHKANBIK Mojeabaey. JKobanel xxocnapaay koHe YHBIMAACTBIDY.
Mojenbaey yWiH jgepekTepAi JkMHay. barjapnaMaHblH - OHIMAUINIH - TEKCepy. Harwxenepai
Bu3yanu3aumsnay. X obaHbl KOpray XKaHe cypaKTapra xayarn Oepy

9. Bisim Oepy TexHOJIOrHsIIapbl

[Tonai okpITy 6GapsicelHZa opTypii 3amaHayw OiniM Oepy TEXHOIOTHSUIAPBI KOJJIAHBLIA/IbL.
AKIapaTTLIK-KOMMYHHKamsuIbIK  Texuosorusuiap (AKT) crynentrepnin Garnapnamanay NarabLUiapeiH
JaMbITY Yuiin onnaiin niatdopmacet (Stepik.org) sxone Garmapramanay opranapsi (IDE) naitnananyra
GarpiTTasran. [Ipo6aeMabK OKBITY TEXHOJIOTHSCH! apKbLIbl CTYJGHTTEp HAKTEI MpodieManap/bl Wwey
GapbICHIHIA AHATHTHKAIBIK XKoHE CBIH TYPFBICHIHAH Ofinay/bl yiipenesi. JKo6abIK OKbITY TEXHOIOIHSACHL
CTy/IeHTTepAlin GarzapnaMaisik XkoOanap/ibl XKeke Hemece TomneH d3iprieyine MymKinjgik Gepexi, an
xo00aHbl KOpray oJIapAblH HoTHXenepin Garanayra biknan ereai. Capanan OKbITY TEXHOIOTHACH! apOip
cTyAeHTTiH OiniM JeHreiiine coifkec TancripMaiap Gepyre JoHE XeKe OKy TPAaCKTOPHSIIAphIH Kypyra
GarpiTTanran, Oy o3jiriden Gimim amyapl biHTazanabipansl. OHBIH TeXHONOrHsapsl Oarzapiamanay
offplHapbl MEH BHKTOPHHAIAP AapKBUIBl TaHBIMABIK  OCNCEHAUNIKTI  apTThIpyra KOMeKTecesi.
MuTepakTHBTI OKBITY TEXHOJIOTHSCHI TONTHIK TAIKbUIAYJIAP MEH Oipnecken jxo0anapipl OpBIHIAYIbI
KaMTH/Ib1, OyJI CTYZAEHTTEP/IH OiMiMiH TepenieTyre jxKoHe ToKipuOemik AarabLIap/isl XKETUIAIpYTe bIKal
eresi. COHBIMEH KaTap, KAUIBIKTBHIKTAH OKBITY TEXHOJIOTHSUIAPB! APKBUIBI OHJIAIH 1dpicTep, BeGuHapnap
OTKi3iNin, crysenTrepre MaTinlik xoHe Oeline Hyckaynap Oepinesi, Gys o3k syMblcTapabl Gakbuiay
MeH Garanayapl XKeHiaeTe/.

10 CtyaenTrin aFbIMAAFbl 0aKbLIAYbI MEH ATTECTAUHACHIHA apHAAFaH faranay

Kypaaaapbl
10.1 IMonni Menrepy Canaceln darajayra apuaarau cypakTap
Bakpuiay saHe ChIHAK CYPaKTapbIHLIH YUK TYpriepi:

o Morinaik cunarrama GoiibiHia oprama Kypjaeni anroput™a (y3emasirsl 150 sxomman a3 xon)
Python Tininze xy3sere acoipy.

e CSV-daiinnapasl oKuTeIH dkoHe kaszathii Python OGarnapnamacein skacay (Mbicasibl, Kipic
daitmembiy op konbma G6ip co3 Gonca, whIrbIC (GAiIbIAA P CO3AIH  Ke3JAeCKeH CaHbl
KopceTiieai).
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o Mortingeri Gearini Oip aknaparTbl i31ey HeMece aybICTLIPY YIIH TYPAKTLl OPHEK JkKa3y.
e MoTinnin KacueTTepin axy ywlin Typakrsl opuektep Men Python tunin naiigamany (Melcasnl,
Oapabik ratanapab Taby).

11 IMonunin oKy-aicTeMelIiK KIHe AKNAPATTBIK KAMTAMACHI3 eTiJlyi
11.1 Herisri anedner

« Jlopic koncnexTinepi
11.2 Kocbimiua aedner
¢ Mapk Jlyru. Python-owt yipeny (4-6acouipim). Cumpost-mumoc: M., 2011
e Tomac Kopmen, Yapns3 Jleiisepcon, Ponansa Pusecr, Kinpdopn Ilraiin. Arcopummoep:
Kypulavimoay scane maroay. Buibsime: M., 2011 A
o Jixkedpdpu Dpunn. Typakmor epnexmep (3-Gacwinbiv). Cumpos-rumoc: M., 2008 (kitantbin
TapayJapbi)

Hurepuer-pecyperap

»  Python Tini Goitbirima kyxarrama: hitp://docs.python.org/

11.3 Barpapaamaiasik Kypaaaap

o Cunrakcueri  GonekteiiTin, dpTypili  KOJMPOBKAAp apachiijia  aybiCy/Abl JKOHE TYPAKTbl
OPHEKTEp/li KosaanateiH i3zeyai Koajaiitein Notepad++ nemece ke3 Keiren Oacka MaTiHJUK
peaaKTop

»  Python rini nurepnperarops (http:/www.python.org/download/)

12 Monuin MaTepHAIABLIK-TEXHHKAJIBIK KAMTAMACHI3 eTilyi

[IpakTnkaiblk cabakTapibl OTKi3y YLIH KOMIBIOTEPIIK ayAMTOpHSUIAp MNaiflaibIHATaIbL.
Jopictep Men ceMuHapnap/b OTKI3Y YIIiH NPOCKTOP NaiiiaianbUIabI.

barnapnama a3ipieyuuici: Qﬂ{_‘/

Marematuka-undopmarika 6istim Gepy GarapiamMachibig OKHTYIIBICH Eceiikpi3pt Aiibiv
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KOCBIMIIA b

LKAHCYTIPOB ATBIHIATBI 2)KETICY YHUBEPCUTETI

QHCYTipOB aTBHIH/AFbI
XuuBepcureti» KE AK

_ I:n (peccop

g
72 ’/I)’).v
/S

FbuUIbIMU-3epTTey KYMBICTbI
BLJIIM BEPY YPJAICIHE EHT'I3Y TYPAJIbI AKT

L. )KancyripoB aTeiHmarsl JKeTicy yYHHBEPCHTETiHIH KeJleCi Kypamarsl
KOMMCCHSICHI:

Teparacer: B.P.Tay6aes — Backapma Mymleci - akaJeMHsUIBIK Macenenep
xeHinneri npopektop, I'.T.Ksinpip6acsa - akafeMHsUIBIK Mcelelep JKOHiH/Eri
IernapTaMeHT aupekTopsl, B.P.BypHaiuesa - xoFapsl )KoHE JXOFapbl OKYy OPHBIHAH
Ke#iHri GimiM Gepy oky-omicremenik GenmiMiHiH Oacmbichl, JKapaTEUIBICTaHY
xorapel MekTeOiHiH gekansl U.JK.EcenraGeuioB, JKapaTBUIBICTaHy JKOFapsl
MeKTe0i akaeMusIbIK KoMuTeTiHiH Toparacsl K.K.3abueBa, pusnka—mareMaTrKa
6areIThl GoiipiHIna BBB xerexmici A.JK.PaxsiMGekos, 2021-2022, 2022-2023 oxy
KBUIIapeIHOA >KapaThUIbICTaHy (aKyNbTeTiHIH MaTeMaTHKa-HHGopMaTHKa OLIiM
Oepy OGarmapramachlHIOa TOXIpOHENiK-3KCIEpHMEHTTIK 3epTTeyJiep XXYpri3iireHi
Typajibl OCHl aKTiHi  KypApl. 3epTTey KOHTeKCiHAe OoJamak MaTeMaTHKa
MYFaliMJIEpiHiH JIOTHKaIBIK OWIaybIH HaMbITyFa LHOPIeIK Oimim  Gepy
TEXHOJIOTHSUIAPBIHBIH, ~ acepi  KapacTelpbutFad.  Lludpneik  Gimim  Gepy
TEXHOJIOTHSUIAPBIH KOJIaHyFa HEri3JleireH KeIIeHAl OAICTeEME CTYIEeHTTEPIiH
JIOTMKAJIBIK OMJIAYBIH XKaH-)KaKThl JaMBITyFa, COHJal-aK Kas3ipri MeKTenTe THIMZi
XKYMBIC iCTey YINiH KaXeTTi HeTi3ri JarmpliapAbl KaJbINTACTEIPYFa GarbITTalFaH
Gonbmm TaGputanpl. Byn marasuiap Gonamak MaMaHHBIH, €HOEK HapBIFBIH/IAFBI
Gacexere KabiNeTTIiNriH apTTBIPBIN KaHa KOMMailIbl, COHBIMEH Karap 3aMaHayu
6imim Oepy jkarmalblHAAa €peKIle MaHBI3ABI OoNbIN TAaOBUIATBIH LHQPIBIK
TeXHOJIOTHAJAp/ABl ~ NENarorukaielk  Toxipubere  eHrizyre  mailbIHOaimsbL
Hotmxecinge, Oyn1 Tocin Oojamak = MaTeMaTHKa MyFaliMAEpiHiH Koci6n
KY3BIPETTLIINH JaMBITHIN, HHHOBALUANKIK 6iniM Gepy opTacsIHIa JKYMBIC icTeyre
JDaWBIHIBIFBIH )KOFapbLIaTa lbl.

ConpiMen katap, bomamak Marematika MyFaliMAEpiHiH JIOTHKAJBIK
oinayslH HuGpnbK OimiM Oepy TexHONOrusnapbl apKbUIBL AAaMBITY SIiCTEMeEC]
93ipJIeHreH. 3epTTey >XYMBICHIHBIH FRUIBIMH HOTHXKeJepi AOKTOpaHT A.EceHKbI3bI
8D01501 «Matemaruka» Ginim Gepy Garmapnamacsl GofibiHma ¢uiocodus
nokropel (PhD) nopexecin amyra ycoiHbUIFaH «bonamak —MaTeMaTHKa
MyFaliM/IEpiHiH JIOTHKaIBIK OWIayblH JambiTyra UHQpIslK OimiMm  Gepy
TEXHOJIOTHSIAPBIHBIH  9Cepi»  TaKbIPbIOBIHAAFEl JAMCCEPTALUSIBIK JKYMBICHI
TypiHze 6iniM Gepy npouecine eHrisinmi.
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4

Enrisynen IbIHFAH  [EeJaroruKajiblK,  ICHXOJIOTHA-TIearoruKalbIK,
3NIeyMETTIK-TICUXOJIOTHSUTBIK, dcep Keneci MyMKinaikTep/i Gepeni:

Ponamax MmaremaTtrka MyFramiMAEpiHiH JIOTHKAIBIK oiiylayblH JaMbITyFa
umbpmﬂx 6imiM Gepy TEXHONOTHMANAPHIHBIH dCepi 3epTTeim, anpobauusiay
Xyprizingi.

6B01501 «Marematuka», 6B01502 «MatemaTuka-HHOPMATIKA? 6iniMm
Gepy OGarmapnamanapsl GoiipiHmA 6inmiM  anaThIH cryneﬂrrepmn Kacion
IaspIBIFBIHA aPHAIFAH JIOTHKATBIK oiinayJsl 1aMbiTy OOMBIHIIA olicTeMEITiK
YCHIHBICTap 93ipJIeHil, ONapAbl OKY npouecu{ne KOJIIaHy MYMKIHAIri JKacasibl.
DKCNIEPUMEHTTIK  3€pTTEy HOTHKENepi MaTeMaTHKAIBIK NOHZIEPAL  OKBITY
OIICTEMECIH JXETLIAIpyre BIKIAT eTe/li.

Komuccus mymenepi:

Backapma mymreci-AMX w B.P.TayGaeB
IPOPEKTOP |

AKanieMUSIIBIK MaceTenep ﬁ I.T. Ksigsip6aesa
JOHIHJET] NenapTaMeHT AUPEKTOPEI 7

XxXKOOKBBOOB Gacursich! AR/ B.P.Bypuamesa

/_-\; 5/ ﬁ
JKorapbl MEKTeN JEKaHBI MK .EceHra0osuioB

AxaneMHUUIBIK, KOMUTET TOPAFachl W K.K.3a6ueBa
/

BBB xeTekiici ( % A K. PaxsmMOexoB
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EHI'I3Y OB BEKTICIHIH CHITATTAMACHI

IOKTOPJIBIK JTUCCEPTAlNs OOBEKTICiHeri FhUIbIMH-3€PTTEY JKYMbIChIHBIH HOTHKEIEpi
(OKbITY-2/1icTEMENiK a3ip/eMeHIH /FhIIBIMH-3EPTTEY KYMBICBIHBIH HBICAHbI)

«Bonamak MaTeMaTHKa MyFraaiMaepiHiH JIOMMKAJIbIK OMJIaybIH JAaMbITYFa LH(PIIbIK
0iniM 6epy TEXHOJIOTUsIIAPBIHBIH 9Cepin
(OKy-a/1icTeMeniK a3ipieMeHiH /FbiIbIMH-3ePTTEY AKYMBIChIHbIH aTaybl)

1. Eurizinren oObeKTiCiHiH KbICKALIA CHIIATTAMACHI, OHBIH MaKCaThl, OiliM
Gepy npouecinyie naifanany OpbIHABUIBIFEI.

JluccepTaumMsuIblK, KYMBICTBIH FBUIBIMI HoTikernepi Herizinge 6B01501
«Maremaruka»,  6B01502  «Maremaruka-undopmatikay  Oimiv  Oepy
OarnapnamachlHbIH CTYJEHTTEpI YINIH 5 aKkaJeMWsulblK KpEeIUT KejiemiHze
«DneMeHTap MaTeMaTuKa» MoHi agchiHaa «bonamak MaTeMaTHKa MyFajliMIepiHiH
JIOTHKAJIBIK OMJIaybIH AAMBITYFa UMLK 6iTiM Gepy TEXHONOTHSIapbIHBIH 3CEPi»
onicTeMecCiHiH Ma3MyHbl d3ipieHai. ¥CblHBUIFAH oficTeMe OoifbrHina Gonaiuaxk
MaTeMaTHKa MyfajiMJepi — MamaHJapAblH KociOM camachlH KalbITacThIpyFa
MYMKIH/IK OepeTiH FhIIbIMH (OKY) MaTepHaiaap TaHAalIbl.

2. OsipneyuriyiepAiH Teri, aTbl, 9KECiHIH aTbl, *KYMBIC OPHBI, JIaya3bIMBI.
Ecelikpi3bl AltbiM — 1. Xancyripos arsigarst JKY, jkapaTbLIBICTaHy KOFaphbl
mekTebinin  8D01501-Maremaruka Ginim Gepy Garmapnamackinbiy 2019-2022
0.K. IOKTOPAHTBI.

3. Binim OGepy npouecinme eHrizy o00BexTiciH  naiijanaHaTbIH
OKBITYLLBIIAP/BIH Teri, aThl, 9KeciHig atbl: mpodeccop E.JK.Cmarynos, npodeccop
C.M.Cewnrtosa, npodeccop J.HypraGpimynsl, OKBITYIIBI-JIopicKep
K.B.Eckennupos, XK.AxmeToB.

4. Binim Gepy mpoueciHie eHrily oOBeKTiCiH maiimamaHyJslH GacTamysl.
2021 >XBIIbI KBIPKYHEK aibl.

5. EHrizy oOwekriciH mnaiifanaHaThlH OUTIM  anyIIBUIApABIH  CaHBL.
Crynentrep - 36 anam.

6. OOGbexTiHI eHrizyre yChIHbUIFaH OiniM Oepy OaraapiaamaiapbIHbIH
OTBIPBICHI XaTTaMachIHBIH HOMepi MeH KyHi Ne9 Xartama «24» mamsip 2024 k.

BBB xerekiuici %" A XK. PaxsimOexkoB

N Y
O3ipneyuui 0%0/7 A.EceiiKpi3bl
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LAKAHCYTTPOB ATBIHIAFBI )KETICY YHUBEPCHTETI

\ apTTHIPY KaHE KOChIMILA
QPTAIBIFBIHBIH JIHPEKTOPBI

I".K.Kamxanosa
2022x.

SDO1501-«Matemaruka» Ginim Gepy 6arapaamMachiHbIH 10KTOPAHTHI
A.Eceiikpisbt «Boamak MaTeMaTHKa MyFraiMIepiHiH JOrHKAIBIK 0ii1aybIH
AAMBITYFa UHPPABIK Giniv Gepy TeXHOJIOrHAIAPBIHLIH dcepi»
TARBIPBIOLIHAAFBI AHCCEPTALMHSIBIK 3ePTTEY HITHIKEIEpiH
EHI'I3Y TYPAJIBI AKT

Ocnbl aktiMen nokropant A.Eceiikeisbl, m.r.1., npodeccop EJK.Cwmarynos
KQHE ILY.K., KaybIMaactTeipeiiran npodeccop (nouent) A.O.AnnabepreHosamen
Oipaecin MaremaTHkanbik Gimim Gepyaeri a(pIBIK TEXHOJIOTHANAp/bl OKbITYFa
OarbiTranran  «binim  Gepy npouecinzeri aKmapaTTBIK  TeXHONOTHAIAP»
TAKBIPHIOBIHAA GiNIKTINIKTI apTTHIPY KypeTaphinbK GarzapiaMachl a3ipieHreHis
pacTaiMBbIH.

2021-2022  oky  okeinbiHaa  [DKamcyripo  atemparer  Keticy
YHHBEPCHTETIHIH BinikrinikTi apTThIpy *oHe KochiMia GinimM Gepy OpTanbIFbIHbIH
Gasaceiaa npogeccop EK.Cmarynos, n.r.k., KaysIMAacTBIphUIFaH npogeccop
(nouent) A.O.AnpabeprenoBa skaHe noktopanT A.Eceiikbi3bl [.)Kancyripos
arbiinars XXeticy ynusepcuteri, JKapathuibicTany xorapbl MeKkTe6i, MaTeMaTHKa-
nHpopmaTHKa OiniM Gepy GariapnamanapbiHbiH  OKBITYIIBUTAPBIHA apHaJIFaH
GinKTINIKTI apTTHIPY KypeTaphiH oTKi3mi. KypeThIH eHGeK ChIBIMABLIBIFE! 72
AKaJICMHSJIBIK CAFAaTThI KYPajbl.

KypeThiH  makcatsl  MaremaTHKaiblk  Gimim  Gepyne HGPIBIK
TEXHOJIOTHANAPABI  KoNAaHy GolibiHmia GiniM  MeH  narasiiapasi KeTinaipy,
COHBIMCH KaTap UM(PIBIK Kypanaapasl THIMAI mnaiaanany apKbuibl OKBITY
canachiH aprreipy. Minnerrepi: OKBITYLIBLIAPFA MATEMATHKANBIK Oilin Oepyne
UHOPIBIK TEXHONOTHANAPABI TCOPHSIBIK HEri3AePi MEH MPAKTHKANBIK KONJAaHy
azictepi TaHbICTRIPY; LIMGPABIK pecyperapast xane Garnapramansik Kypasnapasl
OKBITY  TpoueciHAe — THIMAI  Naiilanady  AaraAbLIapbiv KJIbINTaCThIPY:
MareMaTHKaNbIK ecenTepai Wieliyje 3aMaHayW LHOPIbIK nnathopmanapasl
Kostany GofibiHiua dnictemenik yewimbivaap 6epy; Llndypibi TEXHONOTHSIAP/bI
naijanany apkbuibl GiniM anyuibiiapabii OKY MOTHBAIHSACKIH apTThIPY KIHE
0NapAbIH MATEMATHKAIBIK Ofinay KabineTin, norukansik ofinay kaGinetin NaMbITY
KONAApeiH - Kepeety;  OKBITYWILUIAPABI  OKBITY  dicTeMeciHe UHPIBIK

HHHOBALMANAP/IbI CHII3YTe BIHTANAHIBIPY KIHE ONap.bl KOJLIaHY TaxipuOecin
KeHeHTy.
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JKorapsl OKy OpBIHAAPBIHBIH MaTeMaTHKATBIK MOHAEpP OKbITYIIbLIaphiHa
apHanFaH OUIKTINIKTI  apTTBIpYy KypcTapblH ©TKi3y 6apbiChiHIa JOKTOPaHT
A Eceiikpizpl  ToxipuOenik-o5KCepUMEHTTIK  KyMBIC  kypriszin, «Bonaimak
MaTeMaTHKa MyraliMIepiHiH JIOTHKIbIK O#IayblH AaMbITyFa LHOPIBIK 6imiM
Gepy TeXHONOTHsIApBIHBIH JCEpPi» TaKbIPHIOBIHAAFE! JTUCCEPTALMSIIBIK 3EpTTEY
HOTHXXeJIepiH anpobausnaisl.

Toxipubenixk OKpITY HoTHXKelepi MaTemaTHKa MyFaliMIEpiHIH Kocibu
KY3BIDETTINIK JeHreHiH caHiblk GarjapiaHraH CepBHCTEPAI KOJJaHy apKbulbl
apTTRIPYABIH THIMAI eKeHiH kepceTti. Kypcka KaThiCylIBIIap YCHIHBUIFAH OKY
MaTepuanjapbl MEH OTKi3inreH cabaKTapIblH KOFapsl canachlH aTam eTTi.

Jloktopant  A.Eceiikpi3bl  o3ipiiereH  TyKbIpbIMAama  Herisinze
TBIHJIAYLIbLIAD MHTEPAKTHUBTI IuaT(hopManapabl, MaTeMaTHKaIbIK LAGPIBIK GiiM
Oepy pecypcTaphiH, BU3yalH3auusiay XoHe MOJENbIEY KypalaapblH KOJNJaHy /bl
YHpeHin, oKy-a/icTeMeNiK >KYMBICTbl THIMIi YHBIMAACTBIPYFa MYMKiHAIK &bl
CoHpaii-ak, omap kocibW KpI3MeTTe 3aMaHayd UMQpPIBIK Kypamnjap MeH
cepBHCTEPAi KONAaHy GOMBIHIIA KyH/IbI AAFABLIAPBI MEHTEP/Ii.

FeumeiMu sxeTexuui, n.F.1
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JKETBICYCKHW YHUBEPCUTET UMEHM M. KAHCYTYPOBA
VYr1Bepxaao

Ipencenatens [paBnenus —
Pextop

POLIECC
y4e0HO-MeTOAHYeCKOH Pa3paGoTKHu B y4eGHbIii npouece

Komucens JKeTsicyckoro ynuBepcureTa uMeHH M. )XKancyryposa B cocraie:
wieHbl  KbigeipGaesa IT. - gupekTop nemapraMeHTa MO aKaJeMHUECKHM
Boripocam, Amikeesa H.H. - maganpHuk y4e0HO-METOIHYECKOr0 OTHENa BBICLIErO
M TIOCIEBY30BCKOr0 00pa3zoBaHHs JekaH EcenraGouioB MK, BhICIIEH MIKOJIb
CCTCCTBO3HAHUA, IIPEJICENATeNb aKaeMUIecKoro komuTeTa 3abuesa K. K. Boiciieii
IIKOJILI - eCTCCTBO3HAaHMA, pykosojautens OIT JKuemGaer X.T. cocraBwim
HACTOSIMH  akT 0 TOM, 4To B 2021-2022 yueGHOM rojly BHeIpeHa B
obpasosaresbHbI npouecc B hopme MoHorpaduu «Methodology of developing
logical thinking of future mathematics teachers with an aim of nurturing
mathematical thinking .of their prospective studentsy, ABTOPaMH  KOTOPOM
SIBJIAIOTCS JLILH., ipodeccop, Cmarynos E.K., NpenoaaBaTeb-1eKTop, Ecelikpizn
A., K.ILH., nouent, A6mongunosa I.T., K.Q.-M.H., jpoment, Cmarynos B.E. B
obbeme 200 ctp. nmo amcnumnHe «PasBuTne (yHKIMOHANBHOM TpaMoTHOCTH
YYalMXcs CpeAHMX IIKOm» Ha 2-3 Kypce Oakamaspuata OIT 6B0150; -
Maremarnka, OIT 6B01502 Maremaruka-Mudopmaruxa.

Honyuennorii nenaroruueckuit 3dexr ot BHEIPCHUsI TO3BOJIAET: B MoHOrpaduu
(IpPCACTaB/ICHA METOAMKA Pa3BUTHS JIOTMYECKOTO MBIIUICHAs OyIyInuX yuuTeiei
MaTeMaTHK¥, HalpaBlIeHHAS Ha pa3BUTHE MATEMATHYECKOrO  MBIIUICHUS
INKOJIbHUKOB.

Ynensl KOMUCCHH: @7

Hupekrop nenapramenta no AB I''T. Keigpip6aesa

Hauanbuunk YMOBIIO _ bt ~ H.H.Auixeesa
JlexaH BpIcIIEH IKOJIBI % 10K, Eceuraboiion
[Ipencenareis akagemMudeckoro W s K.K. 3abuena
KOMHTCTa o

Pyxosouurens OIT 2 a'g(/,// XK.T. Kuembaen
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ONUCAHME OFBEKTA BHE/IPEHUSI

Mouorpadus

(®opma yuebno-metoanueckoii paspaborTku
«Methodology of developing logical thinkin of future mathematics teachers
with an aim of nurturing mathematical thinking of their prospective studentsy
(Merouxka bopmupoBanmus JIOTHYCCKOr0  MBIULICHHS Gy 1yimx YUUTEIIEH
MATEMATHKH JUISI pa3BUTHS MATCMaTHYECKOrO MbILLTEHUS yJammxcs)

(Hanmenopanmue yuebHo-MeToguueckoi paspaboTku

I. Kparkas XapaKkTepucTUKa  0ObekTa BHEJIDEHUsI,  ero HazHauCHus1,
[1eJ1eCO00Pa3HOCTH HCIONB30BaHNS B obpa3oBarenpHOM rpolnecce.
B mouorpaduu PaCCMaTpUBAIOTCSl  OCHOBHBIE  ACIIEKTH] MareMaTHKM g
00HOBJIEHHOM COACpKaHun  oOpasoBanus. OcHOBHas HeIh  MoHorpadguy -
Teopernyecku ob6ocHOBATE HE00X0AuMOCTh Pa3BUTHS JIOTHYECKOIO MbIlICHMS
oOyyaromxes PH  H3YYEHMM MaTeMaTWKH B IIKoie g Ha 5Tolf ocHoge
paspaborars ee MCTO/IONIOTHYECKHE COCTABNSIOMHe B TJIaHE JUNAKTHKM W
OPMEHTHPOBATE  Oynylux yudreneii MATeMaTUKH Ha pPyKOBOICTBO pasBiiTHe
MATCMATHIECKOTO MBILIIEHUS Yy IIKOJIBHUKOB,
Tarkxe B MOHOrpadguy npegcrapieHs PasHOYpOBHEBbIE THIEI 3ajay, KOTOphIe
Oyayr cnocoberroBaTs bopmuposanuio u Pa3BUTHIO JIOTHYECKOIO MbILLITCHHS npH
CHCTEMATHYECKOM HUCIONB30BAHHH,
Mcerionb3osanust  nammoii pabotel B yueGHoM iporiecce  1acT BO3MOXKHOCTI,

2. Damunns, ums, OTYECTBO, pa3pabOTYUKOB, MecTO PaboThI, HOMKHOCTE.
Cwmarynos EJK., HAO «Ketbicyckuit YHHUBEPCHUTET HMEHU W Kancyryposay
AILH., ipodeccop,

Lceliknizer A., HAQ «XKersicyckuii YHUBEPCUTET HMEHH M. XKancyryposay
liperiojlaBarens-nekTop,

Absonnunosa I''T., K.ILH., moueHnt, AO «Ka3zaxckuii YHUBEPCUTET TEXHOJIOIUH K
OuzHeca»

Cwmarynos  B.E., K.Q.-M.H., nouenr, Pecny6nukanckoe rOCy1apcTBeHHOE
yupexaenue  llenTpanbHpiii FOCYAapCTBeHHDbINA  apxuB Hay4YHO-TeXHHUYEeCKOH
lOKyMeHTaln Munucrepersa KYJILTYpbI U cnopra Pecriy6nuku Kasaxcran

3. Damunus uwms, OTHeCTBO, Nnpenoxasaresei, HCTIONB3YIOMMX 06BEKT BHEApeus
i 0bpasosaresbHOM npowecce.

Fckennipos K.B., HAO «Ketsicyckuii YHUBEPCUTET HMEHH M. Kancyryposay
fipenojaBareb-jgekTop

4. Hauaso ucnonszopanny 00beKTa BHepeHns B 00pasoBarebHOM 1pouecce.
e 2021-2022 yuebupiii rojt
5. Konuyectso obyuaroumxes, HTOIB3YIOWUXCSl 00BEKTOM BHEIPEHMUsI.
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Crynenros — 46 wenosek (2-3 kypc 6axanapuara OIT 6B01501 — Matemaruka,
OIT 6B01502 MatemaTuka-lMudopmaruxka).

6. Homep u nara mpoTokona 3acefaHMs BhICIIEH IIKOJBI, Ha KOTOPOM OOBEKT
pekoMeHI0BaH K BHeapeHuo. [Iporokon Ne 1 ot «01» 09 2022r.

=
PykoBomutens OIT C Cws/’ XK.T. XKuembaen
Pazpabor4yukn _/za_,// E. XK. Cmaryios
/ Lo, ) A. EcelKpI3BI
7 I'.T. A6nonauHoBa
B.E. Cmarynos
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