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HOPMATUBTIK CUITEMEJIEP

JluccepTanusuIbIK )KYMBICTa MEMIICKETTIK CTaHAApTTap MEH HOPMATUBTIK Ky KaTTapra
clITeME KaCaJIbl:
1. Pecnybnuka 3anpl 27 minaeneri «biuim Typaney Kazakctan 2007 sxbUtEbl Ne

319-I11, conrpIIapbIH €CKEPE OTHIPHIT ©3repicTep MeH TONBIKThIpyap 11.07.2021 x

https://adilet.zan.kz/kaz/docs/Z070000319

2. Kazakcran PecnyOnukachlHa MEKTENKE MEHiHTI, OpTa, TEXHHUKAIBIK J>KOHE
kocinTik  OutiM  Oepymi  mameityasiH 2023 — 2029 kpuimapra  apHaiFaH
TYXKBIpbIMJIaMachlH OekiTy Typanb» Kazakcran PecnmyOmukacel YkimeTiniH 2023
KbUTFBI 28 HaypbI3aarbl No 249 KayIibIChI.

https://adilet.zan.kz/kaz/docs/P2300000249

3. «Kazakcran Pecnybnukaceiabiy 2025 xbutFa geidinri CTpaTerusuiblK J1amy

xocnapblH  OekiTy »koHe Kaszakcran PecnyOnukacel IIpe3auaeHTiHIH —Kenoip
YKaPJIBIKTAPBIHBIH KYII XKOWBLIABI €T TaHy Typaib Kazakcran PecnyOnmkachbiHbIH
[Ipe3unenTi XKapibirbiHblH x00ackl Typaisy Kazakcran PecriyOnukacel YKIMETIHIH
2017 xpurrel 30 kapamagarel Ne 799 kayibIcbl
https://adilet.zan.kz/kaz/docs/P1700000799

4, «Onminerri KazakcraH: 3aH MEH TOPTIN, 3KOHOMHUKAJIBIK ©CIM, KOFaMJIBIK

ontuMu3M» MemiiekeT Oacmibickl KackimM-XKomapt TokaeBTbiH 2024 KbUTFBI 2
KbIpKy#ekTeri Kazakcran xankpeiHa JKonaaysl
https://adilet.zan.kz/kaz/docs/K24002024_1
5. «XXorapsl *koHE KOFapbl OKY OpHbIHAH KEHIHT1 OUTIM OepyaiH MEMIIEKETTIK
JKaNmblFa MIHJAETTI CTaHAapTTaphlH OekiTy Typanb Kazakcran PecmyOnukach

FoinbiM sxoHe sxorapbl 01iM MUHUCTPIHIH 2022 sxbUtFbl 20 minaeneri No 2 OyHPBIFbI.

Kazakcran PecniyOonukaceiabiH Oainer MuHuctpiiriaae 2022 xxputFbl 27 mriaene Ne
28916.

https://adilet.zan.kz/kaz/docs/\/2200028916

6. «Kazakcran PecryOukacheiHa skoFapbl O1TIM/I1 KOHE FHUIBIMIIBI JAMBITYIbIH
2023 — 2029 xpuigapra apHalfaH TY)KbIpIMAAMAachlH OekiTy Typanb» Kazakcran
Pecniyonukacel  YkimeriHiH 2023 kbUtFbl 28 Haypbizgarbl Ne 248  KayibIChlHA

©3repiCTep MEH TOJBIKTHIPYJIAP €HT13Y Typalibl
https://adilet.zan.kz/kaz/docs/P2300000248
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AHBIKTAMAIJIAP

Kabiner — amamubiH Oenrimi  Oip KbIBMETTI  OpBIHAAYJAFbl  QJIEYETTi
MYMKIHIIKTEPIH KOPCETETIH, OHBIH 1C-OpeKeTTeri TaObICTHUIBIFBIH, KapbIM-KAaThIHAC
xacay KaOUIeTiH »oHe jKaHa JIaFAbuIapAbl MEHIepy >KCHUIIINH KaMTaMachl3 €TeTiH
KEKE TICUXOJIOTUSIIBIK ePEeKIIeTIKTEPI MEH KacueTTepi.

Jarnpl — OipHellle peT KailTajlay apKbUIbl KAJIBINTACATBIH XKOHE aBTOMATH3MIE
OKEJICTIH OPEKETTI OpbIHIAY KaOlleTi.

TaHbIM — aJlaMHBIH OYK1JT TAaHBIMBIK JKYHEC1 KaTblcaThIH O111M ajy mpolieci

Jlorukanblk oOMiay — HaKThl TYXKBIpBIMIAp JKacay >KOHE IIeHliM KaObuinay
MYMKIHJITIH KaMTaMachl3 €TeTIH >KYHell Tajijlay MEH NalbIMayFa HeTri3JeireH
MaKCaTThl OWJIay MPOIIeci, 0J1 KOCIOM KBI3METTE, dcipece MaTeMaTUKaJbIK O11iM Oepy
cajJlachblHJla ecenTepAl THIMAl IIenryre, MaTeMaTUKajblK NPUHIUOTEPAl TEepeH
TYCIHyre, MICIIMIEpAl YThIMIBI JKOHE JOMEKTI Heri3aey KaOUIeTIH JambITyFa
MYMKIHJIIK Oepei.

JlorukanblK OWNayJapl NaMbITy — OYJ TaHBIMHBIH ASMIHUPUKAIBIK JCHTeHiHEH
FBUIBIMU-TEOPHSUIBIK ~ ICHTeUre ©TyiHe HETI3IENTeH TYKBIPBIMAAPABl Taljay,
CHHTE3/ICY, KLY >KOHE KOPBITHIH/IBIIAY KaO1IETIH KAJIBINTACTHIPYABIH MAKCATTHI,
YUBIMIACTBIPBUIFAH KOHE KEe3EH 1 Mpolect 00JIbIN TaObLIa IbI.

MertaTtany — OyJ1 TUIMJII OKBITY MEH €CenTep Il eIy IiH HeT13r1 Kypamac 06eiri
OOJIBITT TAOBIIATHIH TAHBIMIBIK ITPOIIECTEPAl CaHAJIBI TYPAE TYCIHY JKOHE OacKapy.

TexHoOrus — TEXHUKANBIK JKOHE aJaMH pPecypcTaplbl KOHE OJapJblH e3apa
OpEKETTECYiH €CKepe OTHIPHII, TYTAC OKY MPOLECIH KYPY, KOJIJaHY KOHE aHBIKTaY IbIH
KyMem omici, Oy OutiMm Oepy dopmanapblH OHTAWIAHABIPYAL ©3 MIHJCTIHE
alHaJbIPaIbI

[Hudpasik 6111M Oepy TEXHONOTUSIAPHI — OKY MEH OKBITYBIH AJCTYPJIl 9AICTEPIH
OeJiceHIl TYpe ©3repTeTIH 3aMaHayu O11iM OepyIer! *KeTeKIll OarbITTapAbIH O1pi.

[udpablk  Ky3bIpETTUNIINT — OKY IC-OpPEKETIHJAE 3aMaHayu UUPIbIK
TEXHOJIOTHUSIIapAbl TUIMI Maiianany yIIiH KaKeTTl HET13r1 AaFabuiap MeH OuTiMaep
JKUBIHTBIFBI.

Microsoft Excel —  nOrMKaibIK, MaTeMaTHUKAJbIK JKOHE aHaJMUTHUKAJIBIK
GyHKIUSUTapAbBl TaiiiamaHaTelH — €CENTeyJiep MEH JEpeKTepi TalgayJblH KyaTThl
KYpaJibl.

GeoGebra — Mozienbiey jxoHE BU3yalu3alusiay OaraapiaMachl

Wolfram Alpha — ecenTeynep MeH cCypaHbICTapra jkayan Oepyre apHajraH
MHTEIJICKTYaJAbl €CeNTey KYpaJbl.

Python — »xorapel meHreim, >Kaambl MaKCaTTarbl, OHAW OKBLIATBHIH KOHE
JKa3bUIaTBhIH OarapiiaMalay Tii.
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Toyenciz MemiiekeTTep AOCTACTHIFbI

MatemaTka >KOHE >KapaThUIBICTAHy FHUIBIMIAPHI OOWBIHIIA
XaJIbIKapaJblK MOHUTOPUHTTIK 3epTTey (Trends in International
Mathematics and Science Study)

OxymbuIapABIH O111M KETICTIKTEpiH OaraliayIblH XaJlbIKapalbIK
O6armapnamacel  (Programme  for International  Student
Assessment)

FBIJ'IBIM, TCXHOJIOTHA, HWHIKXCHCPHA, OHCP KOHC MATCMAaTHKa
(Science, Technology, Engineering, Arts, Mathematics)

binmiMrepaig e31HI1K )KYMBICHI
OKpITYyIIBIMEH OUTIMTEepAiH ©31HIIK dKYMBICHI

9KOHOMI/IK8J’IBIK BIHTBIMAKTACTBIK JKOHC JamMy ¥ﬁBIMBI
(Organisation for Economic Co-operation and Development)

binim Gepy Garnapiamanapsl

TeXHOIOTUAIBIK-TICJaTOTUKAIBIK ~ KOHE Ma3MYHIBIK — OLIiM
(Technological Pedagogical Content Knowledge)

JKorapsl 0Ky OpHBI
Hudpnsix 6151iM Oepy TEXHOJIOTHUSIIAPHI

Eyponanbik OnmakTelH MyFamiMaepre apHairaH ITUQPIIBIK
KY3BIPETTUIIK IIEHOEep1

JKacannasl HHTEIUIEKT

Kazacran PecnyOnukacel FbuibiM  koHE JKOFapbl  OuTiM
MUHHUCTPIIT1

Xorapsl koHE KOFapbl OKY OpHBIHAH KEWiHT1 OuTiM OepyiiH
MEMJICKETTIK JKaJIbIFa MIHJETT1 CTAaHIapThI

Jlorukanelk oinayasl TonTeik Oaramay (Group Assessment of
Logical Thinking)

Oky nporecin 6ackapy xyreci (Learning Management System)



KIPICIIE

3eprreyaiy e3ektumiri. Camanel OuliM Oepy Kas3ipri 3aMaHHBIH OuIiM Oepy
JKyHeciHe KOMBUIBIIT OTBIPFaH HETI3T1 TajdanTapbIHBIH Oipi 00JbIn OThIp. O Typassl
emmMi3aiy OipkaTap HOPMATHMBTI Ky)KaTTapblHIA J1a, MEMJICKET OaCIIbICHIHBIH KbLT
CallbIHFBI JKOJJAyJlapblHAa Ja aWTbulblll Keneml. Atan  aitcak, Kazakcran
Pecnyonukaceiabig 2007 sxpuirsl 27 minaeneri Ne 319 Binim typanbl 3aHbiHga 61711M
Oepy cajacelHAAFbl MEMJIEKETTIK CasCaTThIH HETI3T1 NPHUHIUOTEPl peTiHAe
«OapmiaHblH camagbl OiTiM allyFa KYKBIKTAPBIHBIH TEHJITi, OiTiM Oepy KyieciH
JTAMBITYBIH OaChIMJIBIFBI, 9pOip aJaMHBIH 3UATKEPIIIK JaMYHI ....» anbiaFad[1].

Kazakcran PecnyOnmkacelHIa MEKTEIKE ISHIHT1, OpTa, TEXHUKAIBIK KOHE
KocinTik  OutiMm  Oepyni  mameiTyasiH — 2023-2029  xbpuimapra  apHaJFaH
TYKbIPIMAAMAaChIHAA «..NE€JAarorTepAiH OUTIKTUIITH XYHenl TypAe apTThipy OuTiM
Oepy KbI3METTEPiHIH camajbl ACHISHiH KaMTaMachl3 eTe/li», - Il KepceTiareH [2].

ConbiMeHn Katap, emiMizgig 2025 >KbpUTFa JEWIHTT CTPATErHsUIBIK  Jamy
KocTapbIiHAa «AJlaMU KamuTaJAbl JaMBITYIBIH KaKETT1 IapTTaphl )KOFAPhI canajbl
JKOHE KaXKeTT1 JaFapLIapMEH OKBITY 00jbin Tadbuianbl. Ockl MakcaTTa OimiM Oepy
JKYHECIHIH JKaJIllbl IeHreil apTaThliH 00Jadab»,- A€l anTburaH [3].

Conpaii-ak, memieker Oacmisickl KaceiM-)Komapt Kemenynsl TokaeBTHIH
«Onuerti Kazakcran: 3aH MEH TOpTil, SKOHOMHUKAIIBIK ©CIM, KOFAMJIBIK ONTUMHU3M
atthl Kazakcran xankpiHa 2024 >KbUIFBl KBIPKYHEKTET1 KoJIJayblHAA «¥cTazaap —
VITTBIH 3HUATKEpaiK KyaTel. Onap OulIMAI ypoak TopOueney apKbulbl €IiMI3IIH
OpKEHJIEyiHE KOJ amajabl. Y31K OKy Oarjgapiamachl, 3aMaHayd MEKTENTEep, O3bIK
Oackapy xyreci 6osica fa, ycras OuTikTi 60Maca, OHbIH 09pi O€Kep €KeH1 aHbIK»,- ACT
aTar eTe OTBIPHII, OUTIM cajlachbiHa OUTIKTI MaMaHaap Aaspiay KaKeTTirine 6aca Hazap
aynapasl [4].

bonamak MamannmapasiH «emip Ooiibl OuTiM  aimy» y3Aikci3 Ourim  Oepy
napajaurMachl meHOepinae jaepOec OumiM Oepy KbI3METIHE NalbIHABIFBI KOFAMHBIH
QJICYMETTIK-DKOHOMUKANIBIK ~ ©3repicTepl KarnaibiHa Te3 OeliMaenyiH, JKaHa
TEXHOJIOTHUSIJIAP MEH JKaHAa SKOHOMHUKAJIBIK MIHE3-KYJIBIKTBI T€3 UTEPYIH KaMTaMachi3
eTeIl.

2025 xpUTFa JEHIHT1 eTIMI3I1H CTPATETUSIIBIK 1AMy JKOCTIapPBIH/Ia 9KOHOMUKAJIBIK
OCYiH >XKaHa MoJieli Oec KaruaaTka Herizaenel neiainred. Cos KaruaaTTapasiH 0ipi
«..0LmiM Oepyne skaTTanm ajly MEH €CT€ CaKTay OJIICTEMECIHEH J>KOHE >KEKEJeTeH
cajajapjia TEXHOJOTHsIapAbl MaljalaHyJaH eMipaiH OapiblK Ke3eHJAEpiHJe
KpEaTHBTi, KOTHUTUBTI JaFIbUIapbl JaMBITYFa, TEXHOJOTHIIAPBI XKaIali SHTi3yTe
YKOHE JKaJMbIFa OpTaK Nu(pIaHabIpyFa HeTi3Aee1l...»,- el kepceTiareH [3].

Ochiran opai, FBUIBIM MEH TEXHUKAHBIH COHFBI KETICTIKTEPIMEH FaHa eMec,
KOTHUTUBTI JaFAbLIap/AbIH HET13r1 Kypamaac 0estiri 00ibin TaObLIAThIH JIOTHKAIBIK
oitylay KaOlneTi JambiraH, Oenriii Oip canmama OenceHmi, coHpaii-ak OutiM OepyliH
UGPIBIK TEXHOJOTUSJIAPHIMEH JIe KapyJaHFaH OojamiaK MeJarortepial aaspiay
3aMaHayHl KOFaMHBIH ©3€KT1 Maceseci OOJIBIN OThIP.



Anam TybUIFaH Ke3Ze oillay KaOUIeTiHIH oAicTepiMEH KapyJaHFaH OO0JbII
TYBUIMaNIbI, OMIPJIIK MPOLIECTE FaHA JIOTUKAJBIK OiJiay KaOlJIeTIH KaJbITaCThIPaIbl.
CoHbIKTaH, OHBIH TOJILIKKAH/IbI IaMYbI YIIITH apHalbl KaFaaiiap KacaablHybl KOKET.

Oprta KoHE >KOFapbl MEKTEN >KarJalblHIa JIOTMKAIBIK OWJIayJbl JTaMbITY
OOMBIHIIIA 3ePTTEYJIeP KOITETeH KbULIap OOMBI KYPTi3UIiIT Keei.

dopMabAbI-JTOTUKAIBIK OWJIAyJbIH KAJBIITACYbIH JXOHE JaMyblH 3€pTTEereH
raneiMaap Apuctoreis, 90y Haceip On-dapabu, ®oma AxBunckuit, ®pancuc bakon,
I'.B.JIeitonun, Jx.bymp, b.Paccen, K.I'emenn, S.A.Komenckmii, @.bpammm,
X.Paiixenbax, X.3urBapn, B.Byunr, E.JL.Topunaiik, K.JI.Yumuckuii, M.J)Kymabaes
JKoHE T.0.;

JlorukamislK Oiaybl KaJbIITACTHIPYABIH SPTYPJIl aciekTiiepi OoiibiHIIa ipremi
3epTTeyliepre Keneci nemarorrap MeH mncuxosorrapasiH [.bpynep, P.IlltepuOepr,
k. Jdpton, A.E.Jloycon, O.Jemupen, b.bekramnu, O.Kopkma3, II.II.OxnTyranosa,
A.XKamnbapos, A.X.KacbIMKaHOB, A. K KenGyraHos, P.M.KosinOaeB,
B.H.bpromnnkuHa, A.Jl.I'etmaHOBa, C.A.CeBacThsHOBA, A.3.Paxumos,
B.1.Cpunno, JI.H.Ynosenko, B.H.KcenodontoB, E.A.lBanor, W.B.Jlemumnos,
A.®.3akupoBa, E.B.SIkoBneBa, A.KypOaHoB »xoHe T.0. €HOEKTEpiH »KaTKbI3yFa
0oJIaabI.

byn 3eprreynepaiH KOMIIUIIT MEKTENKe JeHIHr1 >KoHE OacTaybllll MEKTe
JKaChIH/IaFel Oajanapra KaTbhICTBI OoJjica Ja, >KYMBICTApJbIH TEOPUSUIBIK 0Oa3achl
FBUTBIMH TYPFBIJIAaH KEH JKOHE MEPCIEKTHBAIBI OOJIBIT TaOBLIAbI, COHIBIKTAH OHBIH
JKEKE DJIEMEHTTEPIH TEPEHIPEK 3epHeNICUTIH O00JicaKk CTYACHTTEPAIH JOTUKAJIBIK
OMJIaybIH 3epTTeyAe Ne COTTI KojaaHyra Oosanel. Kem >xarmaiina CTylneHTTEpIe
JIOTUKAJIBIK OMIay 9/IiCTepi, JIOTUKAJIBIK OMjlay KaOlaeTl KaJbITaCKaH JIeT CaHala ibl.

Ockl opaiina, 6acka aa mikipiaep Kapactoipbuiaasl. Meicansl, H.H.ITocnienoB sxoHe
W.H.TTocnienos [5] kenTereH xbuiap OOWbI KYPri3iIreH 3epTTeyIepIiH HOTHKECIH IS
KACOCHIpIM  YJlap MEH KbI3JAapAblH KOIMIIUTITT Heri3ci3 o#jayra, KUCHIHCHI3
nalbIMIayJapra, €l JEePeKci3 KoHEe JoNeNci3 abCTpakTull  YFBIMIAPMEH KYMbBIC
icTeyTre, COHBIMEH KaTap aHbIK EMEeC acCOIUALUSIIap MEH O0oJKaMIapiaH TybIHIaWThIH
HEri3Ci3 MiKipJep MeEH uaesyapapl  YChIHyFa OCHIMIUIIK TaHBITAIbl JEreH
KOpBITBIHABIFA KenareH. Omap  «Kacecnipimaep MeHrepiired OLTiMIEpiH eMipaeri
JKaFIaiyiapra JYphIC eMec MaiiaiaHy KoHe jKaHa OUTiMII MEeHrepy Ke3iHJie ChIHH-
KPUTUKAIIBIK €MeC TYPFBIJIaH KaThIHAC TAHBITY OTE KU1 OalKalashy,- IET eCeTTeH/I.

CblHM  JKOHE  IIBIFAPMAIIBUIBIK  OWJIAyJaFbl  JIOTHMKAJBIK  OHJIAy/IbIH
MaHbI3ABUIBIFBIH [I.Daccuon, [1.®.XannepH, 3.3ynstocpu, T.Cynpuarno, M.Bapcax,
M.Mox3zana, X.b.Uca, H./[x.Ancanex, J.LEanep, M.bnak »oHe T.6. 3epTTereH.

Kenec 3amanbiabiy nicuxosiorrapsl [1.5.I anenepunniy [6], B.B.[laBbiioBThIH [7]
XKoHE T.0 IKYMBICTapblHIAa €peCEeKTepIH >KapThICBIHA KYbIFbl  (HOpPMaJbIbI-
oTepaIusIIBIK OMJiay KaOineTiHiH 6ap O0TybIH AQJICIISHTIH TaliChIpMaiap bl OpbIHIAM
AJIMaNTBIHIBIFE] JKalbIHIA aUThUIFaH.

Conpimen katap, O.E.ManbckasHplH 3epTTeyl OapbichiHAa OIpiHIII KypC
ctyneHtrepinin 70%-fa *KybIFbl MaTepUasibl JYPHIC TYCIHY YIIH XKYHeley oICIH
KOJIaHOAUTHIHABIFbI aHBIKTAIBI [8].



JKac mamaHzmap KUbIH JKarjanga IOypbIC, KEMAE Karaaiaa CTaHAAapTThl e€MeC
menriM  Kaowuigayapl  OIIMEHTIHAIT, YHUBEPCUTETTE ajFaH Kociow  OuliMiH
HIBIFAPMAIIbUIBIKIICH KOJ/IaHAa aJIMAUTBIHABIFBI KONTEH aWThuUIbIn KYp. KyHmemikri
TYBIHJAUTBIH MPAKTUKAJIBIK E€CENTep/l IYphIC Iemie Oily Kol >Karaaijia OcChl
MaMaHJIap/IblH JIOTUKAJIBIK OMJIAybIHBIH KAaHIIAJIBIKTHI IaMbIFaH IbIFbIHA OAJIaHBICTHI
OOJIBITT TAOBLIAIEI.

[Tcuxonortap eIy MiKIpiHIIE, )KOFApPhl ChIHBIN OKYIIBIIAPBIHBIH ©31HIK OUIayhl,
aKplI-OM OPEKETIHIH TEXHMKAChl MEH OICTepiH CaHaIbl MEHIepyl J>KETKUIIKCI3
KaJbITacKaH jaen ecenreneai. HoitGept nen bunko o3 3epTreynepiHiH HOTHXECIH e
17 xactafrpl >xacecmipiMAepaiH TeK 39%-bl FaHa KaXeTTI aKmapaTThl TaybIl, OHBI
JKYHeIer, TypbIc TYCIHAIpE alaThIHBIH aHbIKTaraH [9].

MaremaTukayiblk OiiM Oepyze JOTHKAJIbIK OMJIayJbl JaMBITy MacelelepiMeH
KOINTETeH OTaHJbIK, IeTenaik *koHe TMJ[ (Toyenci3 MeMIIEKEeTTep I0CTaCThIFbI)
eJJIEPIHIH FAJIbIMAphl alfHANBICKaH. ATal alTCcak:

- JIOTHUKAJIBIK OMJIay JTaFAbICHIHBIH MaTEMaTUKAJIBIK OLTIM Oepyseri, KYHIeIKTI
JKOHEe Kocibu ewmipiaeri MaHBIABUIBIFBIH - A.E.O6imkaceimMoBa, E.JK.Cwmarymnos,
b.TypreinbaeBa, C.®.Mycradpuna, K.Jlesmun, b.®pancec, 3.A.JlynaTona,
[".bateipbacBa, A.T.AcanoBa, A.A.TemepOekona, T.H.Illamano, A.I1.YcoinblieB xoHe
T.0. KapacThIpFaH,

- MaTeMaTHKaHbl OKBITYJaFbl MpoOJieManapabl MICNly JaFJbUIapbIH JaMBITY
macenecin  FO.Baur, x.C. Credan, JLJ Wuarmum, J[Dx.Ilokia, 3.Ilodq,
A.K.KycaitbinoB, b.I'.boctanoB, A.T.AnusaroBa, I'.b.Husz6exoa, C.E.Annemios,
A.Y.JlayneTkynoBa xoHe T.0. 3epTTEreH;

- OLTIM aJTyIIbLIap IbIH BIHTACKIH apPTTHIPYIAFhl JIOTHKAJIBIK OHIAY/IbIH KOHE OKY
MaTepUaIIapbIH HOTHXKEII MEHrepyIeri MaHs3IbUIbiFbiH - M. Tymuc, M. Aiianu [76],
@.[Taxapec, . X.[pank, [x.JI.beprep, 3.Cunbep.

- JIOTHUKAJIBIK OMJIayJIaFbl pAllMOHAIIbI OMJIAYIBIH KoHE 03 KaOlIeTTepiHe JereH
CEHIM/II HBIFANTyMaFbl MaHBI3BUIBIFBIH KOHE ©3JITHEH OULTIM ally JaibIHIBIFBIH
aprreipyra biknaneiH M. ['yc, A.lllondenn, P.M.Kamupbaea, E.b.Ocnanosna,
A.Amupb6ekynbl, M.Kamapamxy, [d.Hamnep, b.Jx.3ummepman, J[.X.Illa#k,
E.AitzuxkoBuy-Y u, JI.Uenr xone 1.6 KapacThIpraH;

- KYpZIeni ecenTepi MbIFapyaarbl, aHATUTHKAIBIK KaOUTeTTepAl KEeTIaipyaeri
JKOHE MATeMAaTHKAIbIK VFBIMAAPALI TEPEHIPEK TYCIHYAETi MaHBI3IAbLIBIFBIH
M.A.HomaunoB, II.Kep3on, II1.MakOysH, A .K.bex6onranoBa, 3.A.bakupona,
K.K.EneycizoBa, K.TakabaeB, ®.C.I'yruepe3, X.Amaza, J./[.KynbOaera,
I'.K.Mycab6ekoBa, 3.A.[ynaroa, E.C.Jlanmuna, E.A.XoT4eHKOBa.

2018 »xbutel OBIJY  yiieimaacteipran PISA  (okymibuiapiblH KaOineTTepiH
OarayayJplH  XaJblKapaiblK OarmapiaMachl) 3€pTTEY HOTHKENEepl  Heri3iHje
Kazakcranmarel MEKTeN TYJIEKTEpiHIH mmamamMeH 51% - mMaTeMaTHKaJbIK JaspiibIK
JneHreii 2 HeMece omaH TeMeH Oomnabl. 2022 KbUIBI JKaFmail anTapIIbIKTait
YKAKCApTYyJIapChl3 KalJbl, MaTeMaThKagaH oprtama Oamn 425 6onmer, Oyn ObIIY
eNNepiHiH opTama KkepcerkimmHeH (472) airapibiktaii TemeH. Kazakcran
OKymbUTapbIHBIH TeK 50%- bI 2 KOHE OMaH XKOFfaphl AcHreure xerti, an DbIJ[Y
enaepinge oy kepcetkim 69% Kypaiinbl. OKymbapasiH TeK 2%-bl )KEeTUAIPIITeH
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neHrenal (5 Hemece 6) KepceTTi, OyJ MaTeMaTHKaIbIK MOJENbAEY MEH Kypzeil
ecenTep/ll IMEeNIyIH CTpaTerusulapblH TaHJAYAbIH 9JICI3 JIaFAblIapblH KOPCETEIl.
Canpicteipy ymns, DbIJIY ennepinne okymbLiapablH oprTa ecenmneH 9%-bl OChI
JeHrenmre >keTTi. by JaereHimi3, OKyIIbUIap KapamalbIM sKaFmalabl TiKelael
HYCKayJIapChl3 MaTeMaTHKAJIBIK TYpJle Kajal eJecTeTy KEPEKTITlH TYCIHAIPIN, TaHHU
anajapl. Anaiiaa, onap 3 OETIHIIE OKY/IbI 5KOHE FRIIIBIMU KOHTEKCTT1 TYCIHY/I1, COHIak-
aK MOTIHJEpAl JOTHUKAIBIK TajaAayJbl KaKeT €TETIH KypJelsl MOceleyep/l MIeuryae
KUBIHIBIKTApPFa Tam 00maapl. by Kypaem TYKbIpbIMIap MEH aHATWTUKAIBIK OWjiay
KaOieTiHiH TeMeneyiH kepcereni [10].

byn daktinepai gocTypiai OKBITY TOXIPUOECIHAE JIOTHKAIBIK OWIay OHICTEpiH
opTa  MEKTenTe e, JKOFaphl  MEKTeNTe 1€  JKETKUIIKTI  JIeHreuje
KAJTBINTACTHIPMANTBIHIBIFBIMEH KOHE JTaMBIMAWTHIHABIFBIMEH TYCIHAIpYTe OO0JIajIbl.
An OyJ1 )KOFaphl OKY OPBIHIAPBIH/IAFBI CTYICHTTEP/AIH FHUTBIMU TAHBIMHBIH YFBIM/IAPhI
MEH OJICTEpIH aHBIKTAy EepeXeJepiH KaKChl MEHTepMEreHJIrHe, aKUKaT OWJIbI
JIOJEIICY JKOHE JKaJIFaH MKIPAl )KOKKa IIBIFapy dICTepiH OIMEUTIHIHE aJIbIN KeJedl.
CoHfbIKTaH, JIOTUKAIBIK OWJIAy 9IICTEpIH YHUpEeHOEreH CTYJAEHTTEPIIH JOTUKAIIBIK 1C-
OpEKET JaFJbUIaphl SPTYPIl KEMIIUTIKTepre ue 0osasl jen kyryre 6osaasl. COHbIH
HOTHXKECIHJIE JKac MamaHAap KeOiHece KUbIH JKaFaanIapa aypoic menimMaep, Keimue
CTaHJApPTThl €MeC IIemIMIep KaObUIIai anMaibl KoHe JKOFapbl OKY OPBIHJIApPBIH]IA
alFaH KociOM OUIIMJICpIH IIbIFapMaIIbUIBIKIIEH KoJjaHa anMaiabl. KyHaemikri
TYBIHAQUTBIH TMPAKTUKAIBIK MOCEIeNepl AYphic 1ieme Oiny keOiHece Oyl
MaMaHJIapAblH JIOTUKAIBIK OWJIAyBIHBIH KAJBIITAcy JKOHE JaMy JCHreHiHe TiKeleu
OaiJIaHBICTHI OOJIBIN TAOBLIAIEI.

JI.XanmepH >KYMBICTapbIHAA, JKOFapbl OKY OpBIHAApHl  CTyICHTTEPACH
TarchIpMaapabl OpbIiHAayaa (akTiaepi xaTTay, €CKe CakTay JKOHE Tajjay Tajar
eTefli, O1pak OChl TallChIpMaIap/Ibl dKOHE aTaJlFaH dPEKETTEeP/l Kanal ITypbiC OpbIHAAY
KaXETTIrH yipeTnenai nen aran kepcerti [11].

FanpiMuap sl eHOCKTEpiH 3epTTEN, Talaay HOTHXKECIHIC JIOTHKAIBIK OMJIayIbIH
Y3IKCI3 MPOolIecC eKEeHIITH OalKaaplK. ONTKEHI, TOTHKAJIBIK Oilay MEKTEIKe JACHIHT1
IIaKTa, MEKTEI KaChIH/Ia, )KOFaphbl OKY OPbIHAAPBIHAA KOHE EPECEK JKacTap/aa 1a, ssFHU
emip Ooiibl gamuabl. COHIBIKTAH, Ka3ipri »Karmaiga TYJIFaHBIH Kbl TYJIFAIbIK
KaOUIeTTepiHiH Kypamaac Oesiri OoJibIn TaOBIIAThIH KY3BIPETTUTIKTIH €peKIlne Typi
pETiH/E KEeKE TYJIFAaHBIH JOTUKAJIIBIK OUIAybIH TaMbITyFa 3aMaHayU TEXHOJIOTHUSIIAP IbI
KOJIJITaHy KQKETTUIIr TybIHAQY/A.

3amaHayW ~ TEXHOJOTHSJIApABl  KOJJAaHy  MaHBBABUIBIFBI  Kaszakcran
PecnyOnuKachIHBIH MEKTEINKe ACHIHT1, OpTa, TEXHUKAJBIK >KOHE KOCINTIK O1IiM
oepyai naMbITybIH 20232029 sxbuigapra apHaifaH TYKbIpbIMIaMachiHa Obliaiia
oepinren: «bimim  amymbutapiabiH  QYHKIIMOHAIABIK — CAyaTTBUIBIK — JIGHTeHIH
anbIkTaiTeiH  TIMSS, PISA xanbikapanblK 3epTTEYJEpiHACTI  KOPCETKIITEp
CAJIBICTBIPMAJIBI TYPJIC€ TOMEH OOJFaHIBIKTAH, €MMI3IIH OuTiM Oepy Ma3MyHBIHIA
KY3BIPETTUTIK TOCUII ICKE achlpy MaHbI3bI. Ky3BIPETTUIIK TOCIT 1C-OpEKETKE JETeH
KO3KapacThIH HET13T1 TYKBIPBIMIAMAChIH — "1C-OpEKET apKbUIbI OKBITYIbI" KaMTHUIbI
XKoHE OJ1 OUTIM alylibl UTeplIreH OUTIMIIL ic XKY31HAE KojaaHa Oilyl Kepek JereH
tajanmneH kymeiTineni. OKy 6armapiaManapbIHBIH Ma3MYHBIHIA TTOHACP/I1, Tapaysap
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MEH TaKbIpPBINTAPAbl WHTETpANMUIAY KaFuaaThl KymieuTinedi. bapibik meHreimeri
unTerpanusiay STEAM-Taocunep Heri3iHIe )Ky3ere achbIpbliaab.

by 6onamak MmamaHAapIbIH 9JI€M €1I€pIMEH Tepe3eci TeH KaThIHAC KYPBIII, dJIEM
KapTachIHaH OMBIIN TYPHIN OPbIH ajJaThIH/Ial OUTIKTI MaMaH OOJTYybl, OJap/IbIH 3aMaHayu
FBUTBIMMEH JKOHE OUTIMMEH KapyJaHybl, ITUQPPIIBIK KY3bIPETTUIIKTEPMEH KaMTaMachl3
eTUTyl eNIMI3IH TeAaror KaJapiapibl Aaspiiaylarbl ajJbIMbI3fa KOWBIIT OTHIpFaH
MaHBI3/Ibl MIHACTTEPIHIH O1p1 EKCHIIT1H alKbIH 1Al TbI.

[MudprablK KY3BIPETTUTIK MEH O1IiM Oepy TEXHOJOTHUSIIAPBIH 3€PTTEY KOINTEreH
aBTOpJIapMEH KEHIHEH KaMmThUIFaH, aram aitcak, 1.T. Kocmocku, K. J[xapauna,
C.JIectep, 3.Ma3zyp, 1.B. Pobepr, E. bunaiidekos, B. I'punmikyn, H. Kypmanranuesa,
I'.K. Hypranuesa, A.W. Taxurynosa, b.2K. Hypoexos, I11.T. IllekepOexoBa xoHe T.0.

MateMaTtukaibik 011iM Oepyne HUPIbIK TEXHOJIOTHIIAPAbI KOJIAaHy OOWbIHIIA
seprreynep: b. [Hpaiisepc, C. Xoic, Ix. ['ongunr, C. Jlsxosa, 3. Jlapunua, T.
[Ipoapomy, K. ®ennesn, K. Yuicon, K. Kozerra, 3. I'epanny, Ix. Xoaren, M.K.
Xeina, I'.B. batom, A. llloundenn, b. Cpupamen, JI. Uarmum, O.M. Baranosa, A.B.
I'mankoB, b. baiimyxanoB, C.M. CeutoBa, A.M. My6apaxkos, b.P. Kackaraesa, P.I.
Kanup6aesa, b.I'. bocranos, A.O. Anna6eprenosa, . MycaraeBa >xoHe T.0.

FanpiMmapaeiH  eHOGKTEepiH 3epTTedt  kenme, 013 Oonamak —MaremaThKa
MYFaIIMJIEPIHIH JIOTHMKAJIBIK OWJIAybIH KaJBIITACTHIPY MEH JaMBITYy op KbIpbIHAH
MYKHUSAT TaJJJaHFaHbIH OailkaabIK. JlereHMeH, HU@PIIBIK TEXHOJOTUsIIAP JKaFJaibIH 1A
OoJlalak MaTeMaThKa MYFaTIMIEPIHIH JOTUKAJIBIK OMJIAybIH JaMBITy i Jie Oosica
3epTTeyIl KaXeT eTeTIH Macese 0ombin  Tadbuianbl. OChIFaH Opail Keyeci Kapama-
KAWIIIBUTBIKTAp aHBIKTAJIIbI:

- 3aMaHayu KOFaMHBIH CYpPaHbIChIHA cali OojamiaK MaTeMaThuka MyFaliMIepiHIH
JIOTUKAJIBIK OMJIaybIH JAMBITY KQXKETTUIIT MEH 0JIap bl KOCIOU KETUIIIPYAiH FhUIBIMU-
TEOPUSUIBIK 3epTTENy JEHI€HIHIH KETKITIKCI3/IT1 apachbIiHAa;

- bomamak MaremaTuka MyFaIIMJAEPIHIH JOTUKAIBIK OMIAYbIH JaMBITyFa
UPIbIK O11IM Oepy TEXHOJOTHUSUIAPBIHBIH THUT13€p OCEPiHIH MAaHBI3IABLUIBIFEI MCH
OJIap/Ibl )KOFaphl OKY OPHBIHBIH OKBITY MPOIIECIHE €HT13Y/11H 9IICTEMENIK HeT131epiHIH
YKETKUTIKTI ICHTeHJIe yKacaIMaybl apachIH/IA.

AtanraH  KapaMa-KaWIIbUIBIKTap — Oojamak —MaTeMaTHKa —MYFalliMJICpPIHIH
JIOTUKAJIBIK OMIAaybIH HUQPPILIK OUTIM Oepy TEXHOJOTHSUIAPHI APKBLIBI JAMBITYIbI
TEOPUSUIBIK HET13/IeY MEH OHBI KOFaphl OKY OPHBIHBIH OKY MPOIIECIHE SHT13yIiH 9/IiC-
TOCUIZIEPIH 13ACCTIPY 3epTTEYiH MpoOJIeMachiH alKbIHIAbl. byl nuccepTanusiibiK
JKYMBICTBIH ~TakKbIpblObIH «bomamak wMaTeMaThuka MYFaTIMACPIHIH JIOTUKAIBIK
OiJIaybIH JTaMbITyFa HUDPIBIK OLTIM Oepy TEXHOJOTUSIAPBIHBIH dCepi» Jen allyFa
Her13 OOJIbL.

3epTTeyliH MakcaTbl — OoJiallaK MaTeMaTuKa MYFaTlIMJCPIHIH JIOTHKAJIBIK
OiJIayblH JaMbITyFa LUQPABIK OUTIM Oepy TEXHOJOTHSIAPBIHBIH TUTI3Ep JCEpiH
TEOPUSUIBIK KOHE 9ICTEMENIK TYPFBIJIaH HET13/Iey.

3eprrey 00BekTici — bonanrak MmaTemaTuka MyFamiMIepiH JaibIHIAY TPOIIECI.

3eprrey moHi: [ludprabik TexHOMOTHSUIIAp apKbLIBI OojamiaKk MaTeMaThKa
MYFaTiMIEPiHIH JIOTUKAJIBIK OMIAybIH 1aMBITY 9/1iCTEMECI.
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3epTTeydiH FHUIBIMH OOJDKaMbl: erep OoJaliaKk MaTeMaTHKa MyFaliMAepiHIH
JIOTUKAJIBIK ONJIAybIH JIaMBITYFa UQPIIBIK OUTIM O€py TEXHOJOTHSJIAPBIHBIH THUT13ep
ocepl Heri3JIein, 9iCTeMeC JKacajica )KOHE OKBITY MPOIIECIHE SHT131ICe, OH/Ia OKBITY
nporieci oJliCTeMENIIK TYPFbIJIa KamMTaMachl3 €TUIN, OoJialiaKk MaTeMaTHKa
MYFaTIMJEPIHIH JIOTHKAJIBIK ONIaybIHBIH JCHTEH1 apTajbl, O©MTKEHI MaTeMaTHKaJIbIK
MIOHJIEP/Il OKBITYJIa IUMPIBIK O11iM Oepy TEXHOJOTHSJIAPBIHBIH BHU3yaIu3alusiay,
nporpaMmanay MyMKIHIIKTEP1 KOJJIaHbLIA kI, 01 OUTIM calachHBIH apTybIHA BIKIAJ
eTel.

3epTTey MakcaTblHA COWKEC >KOHE VCHIHBUIFAH OOJhKaM HETi3iHIe Keeci
MIHJIETTEP AHBIKTAJIIIBI:

1. FBUIbIMU-TEOPHUSIIBIK JKOHE OMICTEMENIK 3epTTeysiep HETi31HAE JIOTHUKAJBIK
OMJIayJIbIH KYPBUIBIMBIH JKacay, OoJjaliak mMaTeMaThKa MYFaaiMJIEpiHIH JIOTUKAJIbIK
OMJIayBIH JAMBITYIBIH TYKBIPBIMIAMAChl HAKTHLIAY;

2. Kocibu ic-opekerTe Oonamak MareMaTHKa MYFaJIiMiHIH JIOTHKAJIBIK OWJIaybIH
JaMBITYIBIH KQXKETTIIITIH HET13/1eY;

3. Hudpasik OuTiM Oepy TEXHOJOTHSIApbl ApKbUIBI OOJaIlaK MaTeMaTHKa
MYFaTIMIEPIHIH JOTUKAJIBIK ONIaybIH JaMBITYABIH MOJICIIH KYPY;

4. bonammak MaTeMaTUKa MYFaJlIMJIEPIHIH JIOTUKAJIBIK OUIaybIH HUGPPIIBIK OLTIM
Oepy TEXHOJOTHSIApbl apKbUIbl JaMBITYABIH OJIICTEMECIH >Kacay KOHE OHbBIH
THIMIUTITIH 9KCIIEPUMEHTTIK TYPAE TEKCepy.

3epTTeyAiH MakcaTbl MEH MIHIETTEPIHE COMKEC 3€pPTTEYIiH TEOPHSUIBIK >KOHE
o/licHaMalbIK JIEHI€1H KOJlaHOanbl CUIATTarbl MaceseliepAl LEIyMeH YHIIECTIpy
JKY3€re achlpbUIIbl, OYJI KeJlecl 9/IiCTep KEIICHIH TaHIayFa OKeJ/Il:

- TEOPWSUIBIK 3EPTTEYIIH Kbl FHUIBIMH OMICTEpi: 3€pPTTEY KYMBICHIHBIH
TEOPUSJTIBIK KOHE OJ[ICHAMANBIK HEri3lH aHBbIKTAy MaKcaThblHAa HOPMATHUBTI
KY)KaTTapbl 3epJeiey, IMCUXOJOTHSIIBIK JXKOHE IeIaroTUKaNbIK, OKY-9/IICTeMEIiK
oneduerTepal, OKy OHICTEMENIK KeHIeHAEP/l, SHIMKIONETUSIBIK aHbIKTaMalap,
KYMENUTIK Tanjay, ajdblHFAaH HOTHXKEJIEP/Il JKIKTEY, Kalbliay;

- QIIEYMETTIK 3epTTeY 9/icTepi: Oomamak MaTeMaTuka MmyFainimMaepine xone KOO
(>kOFapbl OKY OpHBI) OKBITYIIIBUIAPBIHA XKYPTi3UITeH cayaiHama, OaKbuiay, SHIIMETeCy,
cyxOarTacy, TECTUICY;

- OMIUPUKAIBIK 3EPTTEY SJICTEPi: 3epTTEy >KYMBICHIHBIH FHUIBIMU OOJIKAMBIH
pacTay MakcaTblH/a MearoTUKAIIBIK YKCIIEPUMEHT KYPri3y, CTATUCTHKAJIBIK 3ePTTEY
oICTEpiH Maii1allaHy, HOTHXKETIEPiH OHCY JKOHE Talljiay.

3epTTeyliH TEOPUSUIBIK-OICHAMAIIBIK HeETri3fepl: OurMm Oepy oaicTeMeciH
Kapacteipran  eHOektep  (B.M.AugpeeB, b.C.I'epmiynckuii, M.A.JlaHumos,
B.M.3arBs3uHcKui, N.A.JIepuep, M.K.Mamappamsuiu, A.M.HoBUKOB,
O.MyxaHOeTKaHOBa, T.A.Annamypatosa, O.bunocos, M.N.MaxmyTOB,
A.K.Mrubaesa); TaHBIMHBIH Ka3ipri GUI0CODUSIIBIK TEOPHUSACHI )KOHE FHUIBIMU 3€PTTEY
norukacel Typaisl enoekrep (B.C.bubnep, 5.M.Kenpos, B.1.Kypamos, I'.1.Py3aBun,
A.M KenxeOynaroBa, b.T.bapcaii, H.H.Mimankys); jJorukanbik owayablH opTypIi
dbopmanapein  3eprreyre apHanraH eHoOektep (JI.C.Beirorckmii, E.W.I'opGauesa,
M.JIxxoucon, M.JIpton, I'.C.Koctiok, [I.Jlakopd, H.A.Menunnckas, I1.J].Ily3uxos,
O.4.CukoB, M.M.BaxpymeB, M.C.Epunisn, E.WM.MBanunpina, O.TypreiHOaeB,
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A.O.Asmes, C.b.bynex6aes, C.Eny6aes, K.M.Myxamberanues xoHe T.0.); Oomamak
MaMmaH HeJepiHiH oinay TeopusicbkiHa apHanraH eHOektep (b.®.Jlomos,
B.A.Illlanpukos, C.P.Kp1LabipoBa, H.III.AnmeToB, A.C.IIIasxmeToBa,
b.T.KaneimoeToB, A.K.bekbonranosa, H.H.Mmankyi1); Ka3ipri >karaaiiarsl >KOFaphl
Kociom  OumiMm  OepyaiH  oJicTeMeNK  OaFbITTapblHA  apHaJIFaH  €HOEKTep
(B.N.3arBsa3unckuii, C.f.Kazannes, B.B.Konaparses, B.Kpaesckuii, A.M.HoBukos,
b.)K.)Kuenraena, I'.b.A6apamanona, A.Jl.Tosmerenosa) Kypauibl.

3eprrey ke3aepi: Kazakcram PecmyOmukaceiHblH —«bimiM  Typansy  3aHBI,
Kazakcran PecnyOnmkaceiaga skorapbl OUTIMJIL JKOHE FRUTBIMABI JaMBITYIbH 2023 —
2029 xpunaapra apHairaH TyKbIpbiMaaMmackl; Kazakcran PecriyOnrkachiHa MEKTEIKE
JIeHiHT1, OpTa, TEXHUKAJBIK JKOHE KOcINTIK OumiM Oepyni gambITyasiH 2023 — 2029
KBUTIAPFa apHAIFaH TYKbIpeIMaamacsl; [Ipesunenttin Kasakcran PecyOamkachiHbIH
xankbiHa xoyjayel; Kaszakctan PecnyOnukacwhl YkimeriniH 2025 KbutFa JeHiHT1
CrpaTtervsuiblK, 1aMmy »kocnapbl; JIorukanblK oiyiay, MUpIIbIK TEXHOJIOTHSIAp JKOHE
oimim Oepy Mocenenepi 0oibIHIIA GUITOCOPHUSIIBIK, TICUXOJIOTHSIIBIK, I1€1arorMKaIbIK
FBUIBIMA €HOEKTEp, OKY-OJICTEeMENIK oJeOueTTep, OKYJBIKTAp, OKY-9ICTeMEIIK
KEIICHJIEP, DSHIUKIONEIUSIIBIK AaHBIKTAMAIBIKTAp MEH CO3JIKTEp; AaBTOPJbIH
NeJIaroruKajblK, 3ePTTEYIILTIK KEKe 1C-TaxIprodeci.

3epTTeyaiH FhUIBIMU KaHAIBIFbI:

1. FpUIBIMU-TCOPUSIIBIK KOHE SICTEMENIK 3epTTeyJiep HEri31HJe JIOTUKAIIBIK
OMJTayIbIH KYPBUIBIMBI JKacablil, OoyialliaKk MaTeMaTUKa MYFajJiMJIEpIHIH JIOTUKAJIbIK
OMJIayBIH JAMBITYIBIH TYXKBIPhIMAaMachl HAKThIIAHBI;

2. Kocibu ic-opekerTe OosanraKk MaTeMaTHKa MYFaJiMiHIH JIOTUKAJIBIK OMJIaybIH
JAMBITYABIH KQKETTLIIT Her131eI/;

3. Hudpnabik OimiM Oepy TEXHOJIOTHSIAPHl apKbUIbI OoJaliaKk MaTeMaThKa
MYFaAIIMJIEPIHIH JIOTUKAIBIK OMJIaybIH JAMBITYIbIH MOJEN1 KYPbUIJbI;

4. bonamrak MaTeMaThKa MyFaTIMACPIHIH JIOTUKAIBIK OWJIaybIH MUGPIBIK O1TIM
Oepy TEXHOJIOTHUSIAPBI APKBUIBI JAMBITY IBIH 9IICTEMEC] JKacaslIbl.

3epTTey HOTIKENEPIHIH TEOPHUSUIBIK MAaHBI3/IBUIBIFBL. JIOTHKAJIBIK OWJIAYIbIH
MICUXOJIOTUSITBIK-TICJIATOTUKAJIBIK  ACTIEKTUIEPl; JOTUKAJBIK OWJIAy/Ibl JTaMBITYIaFbl
3epTTeyJiep; MaTeMaTUKaIbIK OumiM  Oepyaeri MUQPIBIK  TEXHOJOTHUSIIAPAbIH
XKIKTeMecl; OoJialak MaTeMaTUKa MYFaTiMIEPIHIH JOTUKAIIBIK OWJIayblH JTaMbBITyFa
acep eTeTiH NUPPIBIK O611iM Oepy TeXHOJOTHUSIIAPBIHBIH MYMKIHIIKTEPI.

JluccepTanmsulblK ~ 3€pPTTCYIIH  MPAKTHKAIBIK  MAaHBI3IBUIBIFEL:  3epTTCY/e
YChIHBUIBINT OThIpFaH «l{udpabik OutiM Oepy TeXHOJOTUSIApbl apKbUIbl OoJalak
MaTeMaTuKa MYFaJiMIEpIHIH JIOTHMKAJbIK OilayblH JaMbITy Mojeni» 6B01501
«Marematuka» OimiMm  Oepy Oarmapiamanapel, 6B01502 «Martematuka >xoHE
nHpopmatuka» O11IM Oepy OaraapiiamanapblHbIH CTYJEHTTEPIH Jaspiiay OapbIChIHIA
OJIApJIbIH JIOTUKAJBIK OWJIay JICHTeWiH JaMbITyFa SJICTEMENiK KoMeK 0oja aajbl.
Ocwl OutiM Oepy Oarmapiamaliapbl CTYIEHTTEPIHIH JOTHKAIBIK OWJay JEeHreriH
naMbITy mporieciae Stepik.org OutiM O6epy pecypchiHna UPIbIK MmaaTdopManap
MEH TMporpaMMaiay TUTIHIH MYMKIHIIKTepl €CKepUTN o3ipJeHTeH «DJIeMeHTap
maTtemaTukay KypcoiH (https://stepik.org/course/218060) maiinanana anaTbIHIBIFBIH/IA
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 maTemMaTMKa MYFalIMJAEPIHIH JIOTHKAIBIK OWJIayblH
KAJIBINTACTBIPY JKOHE JAMBITY EpeKIIETIKTepl» OKy Kypallbl OKYy IIPOLECIHJIe
KOJIIaHBUTYbIH/A.

FrutbiMu HOTHOKENEPTIH AT MEH HeT13/IUTIT FhIJIBIMU TaHBIMHBIH 3aMaHayH
oflicTeMeciHe JoHeKTI TypJle CYHEeHYMEH, OHBIH MakcaTTapbl MEH MIHJCTTEpIHE,
3epTTENICTIH KYObUIBICTBIH €PEKIETIKTepIHE COMKEC KeeTiH O01p-0i1piH TOJBIKTHIPATHIH
3epTTEy OMICTEPIHIH KEMIECHIH KOJAAaHYMEH, MOJEIBILY OMICTepPIH KOJIAaHy >KOHE
MEeAaroTUKAIBIK KCIEPUMEHT JKYPTi3y, 3epTTey HOTIDKENEpPIHIH KalTalaHybl jKOHE
aJIbIHFaH SKCTIEPUMEHTTIK MAIIMETTEP/I1H PEIPE3CHTATUBTLUIIT1 CAaH/IBIK KOHE CarallbIK
TaJayMEH, SKCIEPUMEHTTIK MOJIIMETTEPl OHJACYAE MaTeMaTHKAJIbIK CTaTUCTHKA
SAICTEpiH KOJJAaHYMEH KaMTaMachl3 eTIIe/Il.

Koprayra yChIHBUTFaH Karuaaaap:

1. FpUIBIMU-TCOPUSAIIBIK KOHE OJICTEMENIK 3epTTeyJiep HEri3iHJle >KacajFaH
JIOTUKAJIBIK OMJIAYIbIH KYPBUIBIMBI, O0IalIaKk MaTeMaThKa MyFaJliMIEPiHIH JIOTUKAIBIK
OWMJIayblH JaMBITY/bIH HAKThUIAHFAH  TY)KBIPBIMIAMACHl JIOTUKAJBIK OWJIAYAbIH
KYPBUIBIMBI MEH TY>KbIPBIMJIAMAChIHA KacaJlFaH TOJBIKTHIpYIap 00Jajbl;

2. Koci6u ic-opekerTe Oonamak MareMaTHKa MYFaJiMiHIH JIOTHKAJIBIK OWJIaybIH
JaMBITy KOKETTUITIHIH HET13/1e7yl 3epTTeyAiH TeOPHSIbIK Heri31 00mIaibl;

3. Hudpasik OuTiM Oepy TEXHOJOTHSIIApbl apKbUIbI OOJaIlaKk MaTeMaTHKa
MYFaTIMJIEPIHIH JIOTUKAJBIK ONIayblH NaMbITYAbIH MOJEINL 3€pPTTEYIiH SICTEMENIK
HeT131 OOJIagbl;

4. bonamak MaTeMaTUKa MYFaJlIMJIEPIHIH JIOTUKAJIBIK OWJIaybIH HUQPPIIBIK OL1IM
Oepy TEXHOJOTHsIapbl AapKbUIBI JIaMBITYABIH >KacalifaH ojicTeMeci OoJialak
M
a  3epTTeyliH OKCHEPUMEHTTIK ©Oa3achl. Herisri SKCHEePUMEHTTIK KYMBbIC
&l.2Kancyripos ateingars! yauepcuteTi» KE AK-ga OKV) [I-1V kypc cTtynentrepinae
ayprizinmi. XKXypriziaresn 3eprreynepre 50-1eH acTaM CTyACHT KaThICTHI.

M 3epTTeyliH Heri3ri ke3eHaepi: FruibiMu 3epTTEeY/IiH aHBIKTAIFaH MaKcaThl MEH
ariHgerTepine coiikec 2019-2022 >xpuimap apaibiFbIHAA YII KE3€HHEH TYPAThIH
PKCTIEPUMEHTTIK JKYMBIC SKYPT131I1/11.

u  bipinmn keseq (adikpiaaay sxcnepumenti - 2019-2020 oky *xbiib1). Byt ke3enze
ROTUKAJIBIK Oitay *oHe MUMPIBIK OUTiIM Oepy TeXHOJOTHsUIAphl OOMBIHINIA OTAH/IBIK
&OHE IIETETIK TCHXOJIOTHSIIBIK-TICIarOTUKANIBIK ocOUeTTepre Tanuay >acajibl.
3epTTeNreH mMaTepuan Heri3iHAe 3epTTEYIIH MakKcaThl, MIHIETTEpl >KOHE OOJKaMbl
WYOKBIPDBIMIAIABL.  JIOTMKAIBIK ~ OWJAyJIbIH  TICHUXOJOTHSIJIBIK-TIEAArOrMKaIbIK
JCTICKTUIEPl, OHBIH MaTeMaTUKaJIbIK OUIIM Oepy/eri, COHbIMEH Karap Oosaliak
MaTeMaTUKa MYFaJIIMJICPIHIH KOCI0U 1C-OpEKETIHIeT1 MaHbI3bl AMKBIHATIbI.

a  Exinmi keseH (I3geny oskcnepumenti — 2020-2021 oky xbuibl. [3aenHy
AKCTICPUMEHTI Ke3eHIHJe HUQPILIK OUTIM Oepy TEXHOJOTHSIIAPBIHBIH POJl JKOHE
oJIapABbIH OUTIM ayIIbIIAPABIH JIOTUKAIBIK OWJIAybIH JaMBITyFa 9cepl 3€pTTEIIi.
WJIBIHFAH JCPeKTep HeriziHae upablK OimiM Oepy TEXHOJOTHSIIAPhl aAPKBIIbI
fionaniaKk MaTeMaThka MYFalTiMAEPIHIH JIOTHMKAIBIK OMIAyblH JaMBITY MOJETl MEH
e/icTeMecl 931pJIEHII, YChIHBIIBI.
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Yurinm ke3eH (Kambimracteipymisl skcniepumeHT — 2021-2022 0Ky KbLIBI).
KophITBIHABI Ke3€HAE O3IpJICHIeH MOJCIh MEH OJICTeMe OKYy ToxXipuOeciHae
anpoOanmsagan  oTTi. OmnapAblH THIMAUNT TEKCEPUIIN, SKCIEPUMEHTTIK JKOHE
TEOPUSUIBIK HOTIDKENIEP TaNJAHIbl JKOHE SKAJMbUIAH[bI. AJIBIHFAaH MOJIIMETTEp
HETi31HJe KOPBITBIHIBLIAP TY KBIPBIMIAJBII, OICTEMEINIIK YCBIHBICTAp O31pJICHI],
3epTTEy HOTIKENEP1 IUccepTaIs TYPIHE YChIHBUIIBI.

3epTTeyaiH MaKyJJIaHybl XoHE ToxipuOere eHrizuryi: 3epTTey >KYMBICHIHBIH
KOPBITHIHABLIAPEl MeH HoTwkenepi [.)KancyripoB ateiHmarsl du3nka-mMaTeMaTuKa
(bakyIbTETIHIH FEUTBIMUA-9IICTEMENIIK CEMUHAPBIH/IA THIHIAIBIHIBI )KOHE TaTKbUIAHIbI,
conbiMeH Katap, «Methodology of developing logical thinking of future mathematics
teachers with an aim of nurturing mathematical thinking of their prospective students»
MOHOTpaduschiHIa, >XKoHE «bonamak MaremaTuka MyYFalTIMIEPIHIH JOTHUKAIBIK
OWJIaybIH KaJBIITACTBIPY KOHE AAMBITy E€PEKUICNIKTEP» OKY KypaiblHIa KepiHIiC
tantel. ConbiMeH Katap, KP F)XBM FK «Marematuka >koHE€ MaTeMaTUKAJBIK
mozaenbaey uHCTUTYTh» IIDKK PMK-na (Kazakcran PecnyOnukacel FruibiM skoHE
Koraper  OumiMm  muHucTpiirt FeutbiM  kKOMUTETIHIH — «MaremaTuka >KoHE
MaTEeMaTHUKAJIBIK MOJICJJICY MHCTUTYThD)  IIApYyalllbUIbIK KYPri3y KYKBIFBIHIAFbI
pecyONMuKaJIbIK MEMJIEKTTIK KOCITIOPHBI) FHUIBIMU TarbUIbIMJIaMa ©Ty OapbIChIHIA
KAapacCThIPbUIBIT, TATKbLUIAHIBI.

2021-2022 oxy xbuibiHaa «l{udpasik Ou1iM Oepy pecypcTapb»y MyFaliMaepre
apHaJIFaH OHJAWH-OKBITY TuiaTdopmack a3ipaeHAl. Ockl miatgopma HETI31HIE OCHI
oKy >kbUibiHIa [.KaHcyripoB arbiHgarbl JKeTicy yHUBEPCUTETIHIH MaTeMaTHKa
MOHJEPIHIH OKBITYIIbUIApbIHA apHayiFaH «bimiM Oepy NpOLECIHAET! aKmapaTThIK
TEXHOJIOTUSUIAP»  TAKbIPHIOBIHAA OUIKTLIIKTI  apTThIpy Kypchl otkizummi (72
aKaJIeMUSIIBIK CaFaT).

CoHBIMEH KaTap, 3epTTey HOTWXKenepl KoHpepeHUMsuIap MEH CeMHuHapiapja
OastHIaMa apKbLIbl KY3€re achIPhUIIBI.

Kapusumaasivmap. JuccepTalMsiHbIH HETI3T1 HOTHOKENIEPl OTAaHJBIK, IIETEIIIK
FeUTBIMU KeHectniepmen Oipre KP Fx)KBM canaceiHaarsl camaHbl KaMTaMachl3 €Ty
KOMUTETI KYpHAJIAPbIH/IA KOHE XaJBIKAPAIBIK FRUIBIMU TOHKIpUOETiK KoH(epeHIus
MaTepHaIapblHia Kapusutanibl. JluccepTanusHbIH HEri3ri Ma3MyHbl OoiibiHma 20
FBUIBIMU-SHOCK JKapbIK KOP/Ii:

1. Scopus 6azacbiHAarbl OackUTBIMIAPA KapUsUIaHFaH FHUIBIMU eHOekTep — 1
(mpouentuib — 36, Quartile — Q3);

2. Kazakcran PecnyOnukachl T'bUIbIM 3KoHE KOFAphI O1711M MUHUCTpIIriHIH bitim
JKOHE FBUIBIM  cajachlHIA CalmaHbl KaMTaMachl3 €Ty KOMHTETI  YCBIHFaH
OachbUIBIMIApPBIH/IA KAPUSUIAHFAH FHUIBIMU €HOEKTep — 4;

3. XanplKapaiblK FHUIBIMU-TIPAKTUKAIBIK KOH(GEpEHIUIapaa >KapusIaHFaH
FBUTBIMU eHOekTep - 10;

4. Backa FeUTBIMU KypHaJIIapaa, OackuTbIMAap/a KapusslaHFaH Makaianap -3;

5. Oky Kkypainsl — 1;

6. Monorpadus — 1;
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Juccepranmst  KypbUibIMBl.  Jluccepramusi HOPMATHBTIK  CLATEMENEpIeH,
aHbIKTaMajap/aH, KbICKApTyJapaH, KipiClieJeH, YII OeJIMHEH, KOPBITHIHIbIIAH,
naijanaHbUIFaH 9IeONeTTep TI3IMIHEH XKoHE KOChIMILIAIap1aH TYPaJibl.

HuccepranusHbiH «bonamak MareMaTrka MyFaliMIEpiHIH JOTUKAIIBIK OMJIaybIH
JaMBITYIBIH TEOPHSJIBIK HET13Aepi» aTThl OlpiHIIl Oemimie Oojamiak mMaTeMaTHKa
MYFaTIMICPIHIH JIOTHMKAJIBIK OWJIAyblH KAJIBIIITACTHIpyFa OaiJIaHBICTBI  HETI3T1
TEOPUSUIBIK ~ acmekTiep  Oepunai. JIOrMKanmplK — OWIAyJIbIH — TICUXOJIOTHSIIBIK-
MEeAaroTUKaNblK EPeKIIeTIKTepl, OHBIH MYFaJIIMHIH KociOM ic-opekeTiHe acepi
KapacThIpbUIIBI. MaTeMaTuKaiblK OLTiM Oepy MpOIEeCiHAe JOTUKAIBIK OMIayabl
JAMBITYIBIH ~MaHBI3bI, OHBIH OKBITYIAFbl, Ca0aKThl JKOCMApiayJdarbl >KOHE
MEJaroruKaablK  MOCENENepal IeNTyJeri pesi CUMarTaarad. MaTeMaTHKaIbIK
MIOHJIEpAl OWJarbllail MEHIrepy >KoHE OoJlalak MYFAIIMACP/IH camnajibl Kociou
TAWBIHIBIFBIHA JIOTHKAJIBIK OUJIAY IBIH MaHbI3AbLUIBIFEI KAPACTHIPBUIIHL.

«bomanrak MaremMaTuka MyFaJiMIEPiHIH JIOTHKAJIBIK OMIayblH IUQPIILIK O1LI1M
0epy TeXHOJIOTHUIIAPHI APKbUTBI TAMBITY/IBIH 9/IICTEMEITIK HEeT13epi» 0eiMi UG PIIBIK
OutiMm  Oepy TEXHOJOTHSUIApbIH  KOJJIaHy apKbUIbl  OoJjlaliak — MaTeMaTHKa
MYFAIIMJIEPIHIH JIOTUKAIBIK OMJIayblH JaMBITYABIH OMICTEMENIK aCIEKTiIepiHe
apHanraH. Buzyanuzanusmnay, Mojenb/ey xoHe OaraapiaManay KypaiiapblH KOJIaHa
OTBIPBIIT MAaTEeMATUKAJIBIK €CENTEP/Il MIeNIyre OaFrbITTalFaH MPAKTUKAIBIK KYMBICTHI,
outiMrepaiy o3iHIIK KyMbICHIH (BOX) jkoHE OKBITYHIBIMEH OUTIMIep/iH ©31HIIK
#&yMmbIcbiH (OBOXK) KaMTUTBIH OKY HOpPOLECIH YUBIMIACTBIPYABIH OIICTEPI MEH
dbopmanapsl cunartaiirad. byn OesiMae, COHbIMEH Karap, Oojamiak MaTeMaTHhka
MYFaIIIMJIEpIH Aaspiayaa MUGPiblK TEXHOIOTHSIAPIbI KOJIaHYABIH MaHbBI3IbLIBIFBI
JKOHE OJIapJblH JIOTHKAJIBIK OWJAyblH JaMBITYFa OH  BIKHOAIBI, ITUQPIBIK
TEXHOJIOTUSJIapAbl  KOJIIAaHY apKbUIbl OoJjlalllaKk MaTeMaThKa MYFaliMIEpiHIH
JIOTUKAJIBIK OMJIAYbIH 1aMbITy MOJEN1 OepUIreH.

«IlegarorukanplK SKCIIEPUMEHT *KOHE OHBIH HOTHIKEEP1» OONIIMIHIE aJIbIHFBI
OeyiM/ie CHUIATTAJFaH MOJIENIb HETI3iHAE o3IpJieHre Oojaiak MaremMaTuka
MYFaIIIMJIEPIHIH JIOTUKAJIBIK OMJIaybIH TUMPIBIK OLTIM Oepy TEXHOIOTUSIaphl ApKBLIIBI
JaMBITy omicTeMeci YChIHBLIFaH. COHBIMEH Karap, COJ 9MICTEMEHIH THIMILIITIH
aHBIKTAYy MAaKCAThIHAA >KYPri3UIT€H TMeJaroruKaliblK JSKCIIEPUMEHT J>KOHE OHBIH
HOTHXKeENepl OepiareH. DKCIEPUMEHT KYPrizy K€3eHIepl )KaH-)KaKThl KapacThIPbUIFaH,
OHBIH 1IIHAE OKY MpOIeCiHAe MUPPIBIK Kypalgapabl NaijaiaHy, COHBIMEH KaTap
OakpLIay XKOHE HKCTIEPUMEHTTIK TONTAPbIH CUMTaTTaMachl OepuIreH. DKCIIEPUMEHTTIH
CaHJBIK JKOHE CamlalblK HOTIDKEICPl JIOTHKAIBIK OIIAy[Abl JaMBITYFa ITHQPPIIBIK
TEXHOJIOTUSIIAPABIH dCepl TYPFBICBIHAH OepLIin, TalJaHIbl.

Hucceprauus Ma3myHbsl. Kipicnege 3epTrey TaKbIpbIOBIHBIH ©3€KTUIIN KOHE
MaHBI3JIbUIBIFBl HET13/I€NTeH, 3€PTTEY >KYMBICBIHBIH MaKCaTbhl, OOBEKTICI MEH IoHI,
O0O0JDKaMbl MEH MIHIETTEpl aHBIKTAJIBIN, OJICHAMAJIBIK YXOHE TEOPUSUIBIK HET137epi,
3epTTEy OMICTepi, KE3CHJEpPl, FHUIBIMUA >KaHAJBIFbI, TCOPUSIIBIK KOHE MPAKTUKAIBIK
MaHBI3IBUTBIFBI, KOPFayFa YCHIHBIIATHIH KaFuaaliap, 3epTTEy HOTHKEJIEPIHIH TJIEIIr
MEH HETI31IIr1 OassHaaFaH.
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KopbIThIHABIIA KYPri3UITeH 3€pTTEY KYMBICBIHBIH HETI3r1  HOTHXKeENepl
TYKBIPBIMAAIIBII, KOPBITHIHABUIAHFAH, 3ePTTEY HOTIDKENEpl KapusulaHFaH eHOeKTep
Ti31Mi1 OepiireH.

Koceimiiaga 3epTrey OapbIChiHAA MaianaHFaH MaTepUalfap, cayajaHamasap
KOHE FBUIBIMU 3€pPTTEy >KYMBICHIHBIH HOTHXKENEPIH EHAIPY aKTiliepi, aBTOPIIBIK
KYQJIKTEP KOPCETIITEH.
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1 BOJIAIIAK  MATEMATHKA MY¥YFAJIIMJIEPIHIH  JIOTUKAJIBIK
OMJIAYBIH JAMBITY IbIH, TEOPUAJIBIK HEI'I3/IEPI

1.1 JlorukanslK OMIayIbIH TICUXOJIOTHSIIBIK- TT€/IarOTUKAJIBIK aCTIeKTIIepl

Kazakcran PecnyOmukackl FhUIbIM JKOHE JKOFaphl OUTIM MHUHHUCTpIHIH 2022
*KbUTFbl 20 minaeneri Ne 2 OyipbirbIMeH OekiTUIreH <«OKoFaphl jkoHE KOFaphl OKY
OpHBIHAH KeHiHT1 O11iM Oepy/liH MEMJIEKETTIK JKaJIblFa MIHAETTI CTaHAApTTaPbIHIA»
Oomnarrak MamMaHAap bl Jaspiiay JeHreiliHe KOWBUTATHIH HET13T1 TajanTapbiHa: OUTiMI
KociOM  JIeHreiie KOJNJAaHy MEH TYCIHy KaOUIeTTepiH JaMbITy, JNeAep
KaJIBIITACTBIPY JKOHE 3€PTTEJNIETIH callafjaFbl MaceNeepAl IIenly; aKmapaTThl KUHAY
MEH TYCIHAIpY, COHAai-aK (akTuiepi, KyObUIbICTapAbl, TEOPUSIAP/IbI )KOHE OJIAPbIH
apacblHIAFbl KYpAEl KaTblHACTapAbl TEPEH TYCIHY/I KO3JEHTIH FHUIBIMU JQJIENIEpPre
HETI3/Ie]ITeH  MalbIMIaylapbsl  KajJbIITaCThIpy KaOlIeTTepiHE epekile Hazap
aynapsuiasl. by tananTap enjin 6u1iM Oepy casicaThlH KAJbIITACTBIPY/1a MaHbI3bI
pen atkapansi [12].

byn crampmaprrap oky OargapiaManapblHBIH —~ Ma3MYHBbIHA — KOWBUIATHIH
TajanTap/ibl FaHa €MeC, COHbIMEH KaTap CTYACHTTEPJiH THIMIl KOCIOM KbI3METKE
KOKETTI KY3bIPETTUIIKTEPIH JaMBITyFa OarbITTaFaH MEMJICKETTIH CTPaTETrHsUIbIK
OaceIMIBIKTAphlH  KepceTedl. Kazipri  karmaiiga, OutiMm Oepy  HHQPIIBIK
TEXHOJIOTHSIIApAbl €HT13y JKOHE KbUIAM ©3TepeTiH ayeMre OeliMeny KaKeTTLIiri
CUSIKTBHI KaHa KUBIHIBIKTapFa Tam OOJIFaH Ke37e, ChIHHM XOHE JIOTUKAJBIK OMIayabl
JaMBITy epeKile MaHbI3fa ue. J[onm ochl marmpuiap Oonamiak MyFamiMIepre yakbIT
TajantapblHa OHTAWBl OeliMaenyre FaHa €Mec, COHBIMEH KaTap CBIHH JKOHE
JIOTUKAJIBIK TYPFBIJIaH OWJiayFa, COHBIMEH KaTap, HEeTi3[eNreH menrimaep Kaobliaayra
KaOUIeTT1 ’kKaHa YpPHaKThl TopOMETIey MEH OKBITY MpolleciHe OelCeHIl KaThIiCyFa
MYMKIHJIIK Oepei.

Jlorukanblk ~ OMNayAbIH  TCHUXOJOTUKAIBIK-TICIATOTUKAIIBIK ~ HETi3JepiHe
TOKTaaMac OYpbIH €H alJbIMEH «KaOlIeT», «IaFlbl», «TaHBIM» JKOHE <JIOTHKAJIBIK
OiiJ1ay» TYCIHIKTEpIHE TOKTAJIBIN KETY/l KOH KOPJIK.

A.B. Masunos xone F0.H. CnenkoHbIH alTybIHIIA, KaOlJIeT — agaMHBIH Oenriiai
Olp KbI3BMETTI OpBIHAAYJAFbl OJEYEeTTI MYMKIHIIKTEpIH KOPCETETiH, OHBIH iC-
OpEKEeTTEerT TaOBICTHUIBIFBIH, KapbIM-KAaThIHAC jkKacay KaOUIeTIH KoHE JKaHa
JarapUIapAbl MEHIepY JKCHULINH KaMTaMmachl3 €TETIH JKEeKE TICHUXOJIOTHSIIBIK
epekIiernikrepi MeH Kacuertepi [13].

K.K. ITnaTonoB [14] TysiFa KYpbUIBIMBIH )KEKE TYJIFAHBIH MiHE31 MEH KaOiJIeTiHIH
JaMy IIpoLeciH 0acKapyFa MYMKIHJIIK OEpEeTiH 1IIKI KYpbUIbIMAAphl 0ap TOPT Kypamaac
OeJtikTe KapacToipAsl (1-cyper):
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TyJaranbIH KYPbLIBIMIBIK
KOMIIOHEHTTepi

\

MIAPTTHI KACUETTED
TICUXOJIOTHSIITBIK ..
OHMOIOTHSITBIK (Geitim, uneangap,
cUmaTrTaManap JKUHAKTaJIFaH
KacueTTep . . . . MYZAIenep,
(ofinay, epik, TYHCIK, ToXKIpuOe (omeTTep, o
(MHCTHHKT, . L aJaMTepIILTiK
KaObu1aaY, ce3iM, OLMiKTLTIKTEp MEH
TEMIIEPaMEHT, Kac o KacuerTep,
i _ OMOLHS, ©31HIIK JAFIbLIAp) .
epeKIIeTiKTepi) ceHimzep,
caHa jkoHe T.0.)
JTYHUETaHBIMAAD,
OHTTAFRI KANKIM=-
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TYJIFaHbIH MiHe3i MeH KaOulIeTTepiHiH 1amMmybl

Cyper 1 - TyiranbIH MiHE31 MEH KaOUIETiIHIH JIaMy TIPOLIECIH OacKapyaarbl iIIKi
KYPBUTBIM AP

Cyperreri cbi30ara Heri3elie OTBIPHIN, TYJIFAaHbIH MIHE31 MEH KaOileTi
OMOJIOTUANIBIK ~ KacHeTTep (MHCTUHKT, TEMIIEPAMEHT, Kac EpeKLIeNIKTEPI),
MICUXOJIOTUSJIBIK cUMarTamanap (oinay, epik, TYWUCIK, KaObLigay, ce3iM, SMOIIUS,
©31HJIK caHa JXKoHE T.0.), XKMHAKTAIFaH TXKipuOe (oAeTrTep, OUIIKTUIKTED MEH
JaF/bUIap) JKOHE IIAPTThI KaCHEeTTepAiH (OeiiM, uneanaap, Myaienep, afaMrepiiliik
KacueTTep, CEHIMJIEp, AYHHETaHbIMIAp, OHJAFbl KapbIM-KAaThIHACTAp) HETI31H/E
KaJIBINITACATBIHBIH OAMKaI OTHIPMBI3.

JI.C. BrIroTckmii KaOijgeT ajamra OacTrarnkpiga OepiaMeiii, OHBIH opeKeTi MEH
KOpIIIaFaH OPTaMEH JOPEKETTECY MPOIIECIH/IE KaIbINTACAThIHBIH aTan KepceTTi. by
TYKBIPBIMJIa KAOUIETTePAIH JaMybl TYJIFaHbIH op TYPJIl iIC-9peKeTKe OSJICeH/ T KAThICYBI
JKOHE OJIEYMETTIK ©3apa OopeKeTTecy KarlaWblHAa KYy3ere acaThblHbIHA Ha3ap
ayJnapbpuUiafpl, Oyl agaMHBIH ©3 MYMKIHIIKTEpIH allyFa »oHE JKY3ere achlpyFra
MYMKiHIiK 6epei [15].

C.JL.PyOuHIITeHHIH,  MIKIpiHIIE,  «KAOUIETTEpJIH  JaMybl  KOTHUTHBTI
MPOIIECTEPMEH, COHBIH IIIIHJE Oisiay, KaObulay >KOHE 3eHiIHMEH OaiiJIaHbICTHI.
CoHBIMEH KaTap, JKeKe KaOuleTTepil AaMbITy Oenrum Oip AeHreiaeri KadijaeTrepre
Collkec KeJeTIH arbIMJarbl MYMKIHAIKTEpAl >KYy3ere acblpylJaH OacTaiblll, OCHI
KaOUIETTEep/IIH OJlaH opl JaMybl YIIIH JKaHa MYMKIHIIKTEP/IIH alllbUTyblHAa OKEJIETIH
CIMPAJIBBI YIIri OOMBIHIIA )KY3€ere achIpbUIaIbDy JIen ecenTeii [16].

A.H. JleonTheB KabiieT XKMHAKTAJIFaH TOXKIPUOCHI >KaHA MOcCeJeNepil Ienry
YIIiH maiganada OuTyZie eKeHiH aram oTTi. bys momimaemene KaOiaeTTep/iH YHEMI
JaMyblHa >KOHE OJIapIbIH ©3repMelll JKaraaiiap MeH KbI3MET TajanTapbiHa
OeliiM/IeyiHe bIKIA €TeTiH OUTIMHIH Y3/11KC13 )KHHAKTATYBIHBIH XKOHE OHBI 1C JKY31H/Ie
KOJIJIaHyIbIH MaHBI3BIIBIFBI KopceTuireH [17].
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KabinerTiH KanmplnTacybliHa TIKEJIEH ocep €TEeTIH TKIpubenik GaxTopabH Oipi—
JTaFIbl 00BN TaObLIAbL.

C.JI. PyOunmTeitHHIH miKipi OOMBIHINA «IaFIbl — OIpHEIIe peT KaiTanay apKbLIbI
KaJIBbIIITACAThIH JKOHE aBTOMATH3MIC OKEJCTIH OpEKeTTI ophIHAay KaoOimeri» [18].
JarnputapaplH — KaOUIETTepACH — allbIpMalllbUIBIFBI,  TYPAKTBUIBIKIIEH  JKOHE
aBTOMATTaHABIPY/IbIH JKOFapbl JICHIeHIMEH CUTIaTTaIabl.

A.H.JleonTbeB narapuiap OipTe-0ipTe aBTOMATTAHIBIPHUIBIN, agaM OpPEKETIHIH
Oip OeiriHe alHANATHIH OPEKETTEPAl KaWTanam OpBIHIAAYJIbIH HOTHXKECI NN aTam
kepceTTi. OHBIH OWBIHINA, MaFAbl XKATTHIFYJAp apKbUIbI KAJBIITACAIbI, OV agamra
OepiireH TarncelpManapApl THIMIIPEK MIEHIyre MYMKIHIIK Oepeni. Jlarabimap/sl
TAMBITYIBIH OVJI TIPOIeCi TOKIpUOEMEH THIFBI3 OalIaHBICTBI, OYJI OJIapabl COTTI
MEHIrepy VIIIH S9peKeTTep/ll KalTaray MEH KYIICHTY1H MaHbI3JbUIBIFBIH KOpCEeTe/l
[19].

JL.C.BbIrOoTCKMIT ~ AaFapuiapAbl JaMbITy YOKBIMJIBIK KbI3MET KarJalbIHAa
QJIEYMETTIK ©3apa dPEKETTeCY MEH OKBITYMEH ThIFbI3 OaiJIaHBICTHl €KeHIH aTaml OTTI
[20].

[1.K.AHOXWH garapuiap O6enrial 6ip opekeTTepal KalTaaan OpbIHAay MPOILECIHIE
naiija  OoJIaTBIH ~ TYPAaKThl  HEHPO(PU3MONOTHUIBIK ~ OaillaHbICTap  HETI31HJIEe
KaJIbITacaThIHBIH aTan kepceTTi. On JarnbutapAbl JaMbITYJBIH ISHIYII COTI
KO3FaJIbICTap/bl OEKITY JKOHE aBTOMATTaHJBIPY KE3€H1, OJIap JQJIPEK *KoHE YHEeM/
Oonazbl aen ecenrtenl. bys agamra eH a3 Kyl IeH yaKbITThI )KYMCail OTBIPBII, KypAel
TarchlpMaliapibl OpbIHAAYFa MYMKIHJIIK Oepeal, Oy medepiKTi MEHTepy/IiH KOFaphl
NeHrelin kepcerei [21].

Jarapuiap MeH KaOuIeTTep TaHbIM MPOIECIMEH Tikesied OalmaHbICThI OOJIbIMN
TaObL1a/Ibl, ce0e01 TaHbIM KalimeTTepAl OesceH IIpeIl )KOHE JaMbITa bl, ajl JaFabliap
OCBhI KaOUIETTEP/I1 JKY3€ETe achlpy KypasblHa aifHaIa/bl.

TanbiM — agamMHBIH OYKiJ TaHBIMJIBIK KYHecCl KaThICaThlH OLTIM ally mpolieci.
B.C.JIenneB TaHBIM/IBI «aJ1aM caHACBIH 1A O1TIMI1 KAObLUIIAY, TYCIHY KOHE TYPJICHIIPY
MIPOIIECTEPIH KAMTUTHIH OOBEKTHBTI IIIBIHIBIKTHI OCHHEeey a1H OeJICeH 11 TPOIeC» e
aHbpIKTaMa Oepi. by aHbikTamMa KopilaraH JyHUEH] TYCIHY MEH TYCIHIIpY/Ier1 TaHbIM
poJliH, COHBIMEH KaTap ajaM OimiMi MEH TXKIPUOECIH KaJIbITACTHIPYAAFbl
MaHBI3ABUIBIFBIH aTal Kepcerei [22].

Taneim  mpomecc petinae K.IluaxkeHiH «OamamapAslH TaHBIMABIK JaMy
KE3CHJICPIH JKOHE OJIapJiblH JIOTHUKAJBIK OMJIay KaOUIETIH 3epTTereH eHOCKTEepiHJEe
ke3aecemi» [23].

E.B.bonnapeBckass «TaHnbiM — Oy ajaMm akmapaTThl KaObLajaam, TYCIHIN KaHa
KOMMaii, COHbIMEH O1pre OHbI TYPIACHAIPETIH, KOPILIAFaH IIbIHABIKTHI )KaHa MaFblHaJIap
MEH TYCIHY/Ii TYJbIPAThIH MIBIFAPMAIIBLIBIK TPOIIECCY JICT TYKBIPbIMIANIbI [ 24].

2-cypeTTeri chi30a KaOlaeTTepaiH, JaFablIapbiH, JOTUKAIBIK OWJIAyAbIH KOHE
TaHBIMHBIH ©3apa OalJaHBICHIH XKOHE Oip-OipiHE ocep eTyl, TaHBIMIBIK OPEKETTIH
O1pbIHFall MPOIIECIH KYPANUTHIHBIH KOPCETE/I]:
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Cypert 2 - TyFanslK KacHeTTepAiH 63apa OaliIaHbICHI

Kabinet — Jlorukansik oinay: Kabiner (Tya 6iTkeH HeMece Kype naija 00JiFaH)
JIOTUKAJIBIK OWJIAY Il JAMBITYBIH, OHBIH MYMKIHIIKTEPIH aHBIKTAYIbIH HET131 OOJIBII
TaObLIAEI.

Jlorukaneik oinay <« Tanbim: JlorukanblK o#jay TaHBIM — IPOIIECIH
YHBIMIACTHIPYFa KOHE KYPBUIBIMIayFa KOMEKTECE/I, aJl TAHBIM IPOIIECi 63 Ke3eTiH/IC
JIOTUKAJTBIK OMTAYIBIH TaMybIHA TYPTKI OOJIaIbI.

Tanpim — Jlaraputap: ToxipuOe apKbUIbl TaHY MTE€PUIT€H OLIIM MEH TXIpuoOe
aBTOMATTaHABIPBUIFAH OPEKETTEePre alHaIFaH/Ia JaF IbUTap/Ibl JAMBITYFa BIKITAT €TE/i.

Harnpuiap — Jlorukaneik onnay: JlaMbITbIIFaH AaFAbUIAp JOTUKAIIBIK OMJIAyIbl
JKaHa Moceleliepre THIMII KOJIaHyFa, OHBIH THIMJIUIINT MEH carachlH apTThIpyFa
KOMEKTEeCe 1.

Jarnputap MeH Kabinerrep OIpirim TaHBIM TPOLECIHJIE JIOTUKAIIBIK OWJIay/Ibl
yAabl KymenuTenai, Oy Oapiiblk Kypamjac OeNKTEpIiH MUKIAIK JaMy MpOIeCiH
KYpau/Ibl.

JlorukalbIK OWIayJbIH OpTYPJIl TYCIHAIpMeInepl 6ap, 0JapIblH SPKAMCHICHI OChHI
KYpJelli KOTHUTUBTI MPOIECTIH HAKThI, KEKE ACIEKTIIepiH Kepcerei. Jlornkaibik
oilylay €Kl aCMeKTLIl CalbICThIpMaJibl YFbIM. BIpiHIINICI — JIOTMKANBIK 3aHIBUIBIKTAP
OOlibIHIIIA OMJIay, EKIHIITICI — OMJIayAbIH KOFaM IaMYbIHBIH Ka31pri Ke3e€HIHE COMKECTIT.
[lenaroruka FeUTBIMIAPBIHBIH JOKTOPHI, Tpodeccop A.D.3akupoBa Ka3ipri KOFam1arbl
JIOTUKAJIBIK OMIayJbl «JICLCHTpAIUs» HEMece *KeKe KaObuiiay MeH O1pKaKThLIbIK
ocepiHeH MalbIMIayabl QXKbIPATy MYMKIH/IT € KAMTUJIBI JIeTT CaHaiIbl. JIOTMKabIK
KOPBITBIHABLIAD HAKThl >KarJaiiapra emec, aOCTpakTiIi YFhIMAapMeH (OpMalb/bl
orepanusiap Herizinzie kacanaasl [25].

JlorukaibIk oiiay YFBIMBI KaparmaibIMIBUTBGIKTHI 13, KYPACTTIKTI 16 KaMTHIIbI.
bip »xarpiHaH, agamaap JOTWMKa 3aHIapblH WHTYUTHBTI TYpJe KaObUIIAWIbI >KOHE
oJlapApl ©3 OWJapbIHIAA >KHMl KOoJJaHaibl. EKiHIN >KaFblHAH, JIOTHKAJBIK OWJay
KaOLIeTIHIH laMy JEHTeHl jKeKe ajaMaap apachblHia auTapibIKTaid aiblpMAaIIblIbIFbI
Oap 00Jybl MYMKIH, OUTKEHI KeHOIpeyIepiHe JOTUKAIBIK JaFablIap YaKbIT OTe Kele
JaMBIFaH KOHE KeTUIIPIITeH, aj 0acKanmapbIHAa JTOTUKAIBIK JaFablIap a3 JaMblFaH
00JTybl MYMKIH.
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JlorukaJbIK OWIayabl TaMBITYJIBIH TApUXU TaMBIPbl OTKEHTE TepeH eHeml, OHbI
KOPHEKTI FalbiMaap MeH duiocodTap OyriHri 6urim Oepy MpoLECiHIH axbIpamac
OeJir peTiHjie KapacThIpabl. OnapablH eHOSKTepl OYT1HT1 KYHT'€ ICH1H Ie1aroruKajibIK
MpaKTHKaJa KOJJAHBUIATBIH TOCUIIEP MEH OJICTepJl KaJBIITACTHIPY YIIIH HeEri3
OOJIEL.

ApuCTOTEIb JIOTUKAJIBIK OWJIay/Abl JKYHelen, OHbIH opil Kapall JaMyblHa HET13
KaJlaFaH ajJfallikbl FAIBIM. APUCTOTENb POopMaibl JOTUKAHBIH HET131H KaJlaJlbl, )KOHE
JIe €Ki aJFBIIapTTaH KOPBITHIH/BI MIBIFATHIH ACTYKTUBTI MaWBIMIAYIBIH TYPl OOJIBIT
TaOBLUIATHI CHJIJIOTU3M TYKBIPBIMIAMACHIH Kacaabl. MbIcabl,

«YJIKeH aIFpImapT: bapiblk CYTKOpPEKTIIEpaiH oKIeci 6ap.

Kimn anrpimapt: Kut — cyTKOpeKTi.

Kopeiteiaast: KuTTin exneci 6apy.

CoHpaii-aK TY>KbIPBIMAAP/IbI TAJIJIay MEH JQJIENICyTe Her13 OO0IFaH Terne-TEeHIIK
3aHbl, KaWIIBUTBIKCHI3IBIK 3aHbI )KOHE YIIIHIIIHI €CKepMey 3aHbl CUSKTHI JIOTUKAHBIH
HET13r1 MPUHIMITEPIH aHBIKTaAbl. APUCTOTENIh, COHBIMEH KaTap, >KEKEJICH >KaJIblFa
JKETEJCUTIH TaHbIM OJiCi PETIHAE HWHIYKIUSHBI, JXOHE JI€ J>KajmbllaH >KEeKere
YKETEJICUTIH TaHBIM SJIICI PETIH/E NEYKIMSIHbI aHBIKTaAbl. ATaJFaH MPUHIUIITEP MEH
oliCTep OWaynbl >Kyileneyre, oJeMIl KYPbUIBIMABIK KaObUIJayFa bIKIAN €Till,
JIOTUKAJIBIK TaJAayAbIH TYPJl TOCULIEPIHIH HEri31 0OJbl. APUCTOTENbIH UACSIIaphl
JIOTUKAHBIH OJaH opi JaMybIHA HET13 00JIIIbI, COHIai-aK Ka3ipri PriocousIIbIK KoHe
FBUIBIMH 3€pTTEYJIepre Ka3ipri KyHre IediH ocepin turizyze [26].

ApucroTenpaik uaesapasl AambiTkad ©0y Hacelp On-®apabu ocbl canagarbl
OLTIM/II CaKTayFa )KoHEe KEHEHUTyre alTapiblKTai yiaec KocTbl. OHbIH €HOEKTep1 hciaM
QNIeMiHIe /i€, OJlaH THIC XKepJiepAe AC JOTHKAHBIH JaMybIHAa 9CEp €TiM, €XKENTi TPeK
YKOHE OPTaFachIpJIbIK €yponayblK (UiIocOpUSIIBIK AICTYpJIep apachbiHIAFbl KOIipre
aitHanael [27]. Xpuctran ¢GUIOCOPUICHIHBIH YIIbI OWIIBUIAAPBIHEIH Oipi Doma
AKBUHCKHUI OVJT ujesapbl opTarachlpiblK EypomansiH OimiM 6epy ToxipuOecinae
JIOTUKAJIBIK OMJIay/Ibl HBIFAUTY apKbuTbl Ocitimaeni [28]. ®pancuc bakoH o3 ke3erinjae
WHIYKTUBTI OMICTI FBUIBIM MEH O1IiM Oepyze KoJiaHyFa IMaKbIpAbl, OV FHUIBIMU
OMICTI JaMBITyFa >KOHE OKY TNIPOLIECTEPIHIEC JOTHUKAIBIK TalAayJabl OJlaH opi
TepeHaeTyre Heriz Oonael [29]. Artanran ¢unocodTap MeH FaibIMIap ©3/EpiHIH
YJIECTepIMEH JIOTUKAIBIK OWJiay KypJeil KyObLIbICTapibl TYCIHY MEH TYCIHIIPYIiH
KUITI €KeHIH pacTajibl, OYJI OHBI O11iM Oepy MPOIECIHIH aXXbIpaMac OOJIir eTel.

Ketiinri noyipnepae I'.B.JIeionur [30], Jkx. Byns [31], B. Paccen [32], K. I'enens
[33] cusakThl FampIMaap CHUMBOJIABIK JKOHE MOMAAbIbI JOTHKAHBI JaMbITa OTBHIPHII,
Ka3ipri JIoruKka MEH MaTeMaTHKaHbIH Heri3iH Kanmaabl. SIH Amoc Komenckuii [34]
FBUIBIMU OUTIMHIH JKOHE JIOTMKAJBIK OMIayJbIH HEri3ri Kypamjaac Oesiri OoJbIm
TaObUIATBIH jkKaHa OLTIMJII KaJbIITACTBIPYIBIH €H CEHIMIl dJIICI PEeTiHAE WHIYKTUBTI
OMICTIH MaHBI3ABUIBIFBIH HETI3/IEd OTBIPHIN, 1predi 3eprreyniep Kyprizal. by
OMIIBUIIAPABIH KOCKAaH yiecTepi (umocodusigaH jkacaHIbl WHTEIJICKTKE CHIHTI
OpTYpJIi TIOHAEp OOMBIHINA Opi KapaFbl 3epTTeysepre Heri3 00ja OTHIPHIT, dJIeM/Il
Tajjaay MEH TYCIHAIPYAiH HEri3ri Kypajbl PETiHJE JTOTUKAJIBIK OWIayIblH 3aMaHayH
TYCIHIT1H KaJIbINTACThIPABI.
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XIX raceipasiH oprackiHaH Oacran @.bpamm [35] xone X.PaiixenOax [36]
CUSKTBHI 3epTreyii-hunocodTap OKBITYABIH HHIYKTHUBTI OICl >KapaTbUIBICTaHY
FBUTBIMJIAPBIHA JKAKChIPAK COMKEC KEJETIHIH aTam OTTi, IETeHMEH OJ1 TeHAECTIPUITeH
TOCUIAL KakeT eTTi. XX FachlpAblH 20-KbUIIApbIHIA JIOTUKAIBIK OWUJIAYyJIbl 1aMbITY
Macelieci epecekTepre OUTIM Oepy YIIIH JIe ©3eKTi Oomapl. Ajaiaa, Oy cajiajaFsl
xKyien 3eprreynep XX racelpAbiH 60-KbULIaphiHIa FaHa OacTanibl, OV epeceKTep
neJarorukachbliaa JIOTHMKAJIBIK OMllayAbl 3epTTey MEH KOJAaHyJa aulTapibIKTan
KEILITYl KepceTeIl.

XIX racwIppIH asFbl MeH XX FachIpbiH Oackiaaa B.Byunr [37], D.J1. TopHnaiik
[38] sxone K. JI. Vimmuckuit [39] cuskTel MyFamiMep GpopMasIbl-TOTHKAIBIK OWIaYIbl
JaMBITYy bl OLTiM Oepy/IiH *KoFapbl MakcaTsl aen canaasl. K. /. YimHckuii J0ruKaibk
oiJ1ay/ibl, 9cipece CalbICTHIPY APKBUIbI OKBITY OUTIM OepyaiH HEri3ri MiHAeTi O00ybl
Kepek Jen TykbIpeiMaanel. D.JI. TopHaaiik cXxonacTUKaHbl — OKBITYABIH JI€IyKTUBTI
OMICIH AKCIEPUMEHTTIK-UHIYKTUBTI OMICIIEH ajaMacTBIPY/bl JKaKTam, FbUIBIM MEH
TaOUFATTHl TEPEHIPEK TYCIHY KAXKETTUIITIH aTall oTTI.

JlorukaisIk oiyiay ChIHU TaJlJlay MEH eCenTep/l MIEHIy/iH HeTi31 00Ja OThIPHI,
TYJIFAHBIH SKaJIIbl KOTHUTUBTI JaMybIMEH THIFbI3 OaillaHbICThl. [ICHXONOTHSIIBIK
TYPFBIIaH  QJIFaHja, JIOTUKAJBIK OWJIayJblH KAJIBIITACYbl JaMyJbIH aJIFallKbl
Ke3eHJEpIHeH OacTaniajpl skoHEe eMip OOMBI KanFacajibl, OlpHeEIlIe KEe3eHHEH OTel,
OJIap/IbIH OPKAMCHICHI OiJiay ONEepalMsUIapbIHBIH KYPJEICHYIMEH *OHE KOTHUTHUBTI
MYMKIHIKTEP/IIH KEHEIOIMEH CHUIATTanaabl. by camajgarbl HEri3ri 3epTTeyLIiIep i
0ipi XKan ITuaxke 00m1b1, 01 OananapIbIH KapanaibIM CEHCOMOTOPJIBIK SPEKETTEPACH
aOCTpaKTUIl >KOHE JIOTMKAJIBIK OWJIayJblH KypJedl TypJepiHe Kajall ayblCaThbIHBbIH
KOPCETETIH KOTHUTHUBTI 1aMy ke3eHaepiH arar oTTi [40]. OHbIH TEOPHUSCHI TIOTUKAIBIK
OMJIayZibl KaJBINITACTBIPY MPOLIECIH KOHE OHBIH OUIIM Oepy KbI3METIHJAET1 PoJiiH
TEepEHIpPEeK TYCIHYre MYMKIHJIK Oepeni (3-cyper).

Onepanus HakTtbI- dopMababI-
Cencomoropi
BIK KE3€H AIBIHAE B OTICPAITUSITBIK OIEPALHSIIBIK
(TyraHHaH 2 Ke3CH Ke3CH Ke3eH
xTa}(];F a nieifin) (2 xacran 7 (7 xacran 11 (11 »xacran
Ka 1 JKacka Jein) KacKa Jeitin) ackan)

Cypert 3 - XK.IInaxxeHiH KOTHUTUBTI JlaMy Ke3€HAepl

CeHCOMOTOPIBIK Ke3eH (TyFaHHAH 2 jkacKa JediH): OyJI Ke3eHJIe HopecTesep
CEHCOPJIBIK KaObLIAAY )KOHE MOTOPJIBIK SPEKETTEP apKbLIbl KOPIIIAFaH dJIEMMEH e3apa
opeKeTTecyll YipeHeni. MyHaarbl JJOTUKAJBIK OWJIay oJil allKbIH TYpje KepiHOel,
Oipak Oana ceOemn-cammapiblK OalaHbICTap Typaidbl Oule OacTalasl JKoHE
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OOBEKTINePAIH TYPaKTBUIBIFBIH TYCIHYIl AaMbITaabl, Oy OJaH 9pi KOTHUTHBTI
JaMyJIbIH HET131H Kajabl.

Oneparus anapiHAAFBI Ke3eH (2 ’ac meH 7 jKac apajblFbIHIaFbl KE3€H): aTaliFaH
Ke3eHae Oananmap CHUMBOJJBIK OWJIayJbl JaMmblTa OacTaiinbl, Oyi1 3aTTap MeEH
OKHWFajap/apl OCHHEeNey YIIiH co3Aep MeH OelHeNep/Il KoJJIaHy KaOlaeTiHIe KopiHe/i.
JlerenmeH, oJlap/blH OMJIaybl oJIi JIe ©31MIILI JKOHE OpKAIllaH JIOTMKAJIBIK TYPFbIIaH
colikec kene Oepmeriai. byn kesenmeri Oanmamap keOiHece OpTYpJll Ke3KapacTapbl
TYCIHyZ€ JKOHE KOHCepBalusayFa OallaHBICTBI OIEpalysuIapAbl  OpbIHAAYAA
KUBIH/BIKTApFa Tam OoJiajibl, SIFHU HBICAHJAPBIH Oenriiai Oip KacHeTTepl oJap.blH
MiIIHI MEH OpHATAaCybIHbIH ©3repyiHe KapaMmacTaH e3repicci3 Kaaaabl.

Hakrsi-onepanusiibik ke3eH (7 sxactan 11 jkacka neitin): Oy ke3eHae 6anamap
HAKThl OIEpanusiapra HETi3[eNTeH JIOTUKANBIK OWayasl JaMbiTa Oactaiinbl. Erep
ojlap Oenrun Oip OOBEKTUIEPMEH HEMECEe >KarJaljapMeH XYMBIC icTed aica, onap
JIOTUKANIBIK ~TadbIMaayra KaOuterti Oonanel. [luake Oy keseHpae Oamanap
KOHCEpBAllUAFa, CEpHUsiFa MKOHE IKIKTeyre OalIaHbICThl TalChlpMallapibl COTTI
OpbIHAa OacTalTBIHBIH aTam ©TTi, OyJd JIOTHKAJIBIK OMIayAblH Kypaeli
dbopmaliapbIHbIH JaMYbIH KOPCETEI].

dopmanpasl-onepanusiiblk  ke3eH (11 sxkactaH ackaH): Oyl Ke3eHJe
)KacecIipiMaep adCTpaKTiIl )KoHE THIOTETUKAJIBIK OlJiay KabiieTiH aambitaabl. Onap
JNEAYKTUBTI OMIayJpl KoJilaHa OacTaiipl, OYJI olapra MYMKIH >KaFjailiap Typajsl
oilJlayFa xoHe O0JpKaM KypyFa MYMKIHAIK Oepeni. PopMaibabl-ONepausiblK Ke3eH
npoOJsieMaliapipl KyHenl Typae IIenry KaOuleTIMEH CUMaTrTaiajbl, OyJl KEeTUIreH
JIOTUKAJIBIK OMJIayIbIH HET131 0071611 TaObL1aAbl. ByJl Ke3eH COHbIMEH KaTap pedaeKcus
YKOHE ©31HIH OilJlay MPOLECTEPIH ChIHU TYPFBIIAH TYCIHY CHUSIKTbl METAKOTHUTHUBTI
JIaF IBLTAPIBI TAMBITY Bl KAMTH/IBL.

Peceii ncuxomnorsl, JI. BEIrOTCKHIA, KOTHUTUBTI AAMYIaFbl 9JI€YMETTIK KOHTEKCT
MeH ©3apa OPEKeTTECYAIH MaHbI3ABUIBIFBIH aTall OTil, JOTHUKAJIBIK OMIayabl
KJIBINTACTBIPY MPOIECTEPIH TYCIHYre aWTapiibIKTail yiec KOocThl [41]. Beirorckwmii
oitlay MEH OUIIM OJIEyMETTIK ©3apa OpEeKEeTTeCy NPOIECIHE KalbITacaabl, all
JIOTUKAJIBIK OJlay KOMMYHUKATHBTI JKOHE OIpJIECKEH ic-Tapanapra OelceH i KaThiCy
apKbUIBI JaMHUIBI JeH TYKbIpbIMAaAbl. OHBIH IMKIPIHIIE, JIOTUKAJIBIK OMJIayIbl €Ki
Typre Oeisiyre Oonaapl: KYHACHIKTI MEH FbUIBIMUA. KYHHIENIKTI JOTHKAIBIK Onjay
O/IETTET1 CaHa JACHTeWiH/Ie JKYPEe/l, COHBIMEH KaTap, OaKpuIayiap, YKCACTBIKTap JKOHE
OackalapplH OWJlayblHA €IIKTeY apKbUIbl ©3[ITHEH KajblnTacajabl. FhUIbIMU
JIOTUKAJIBIK OWJIay — OYJ1 OOBEKTUBTI LIBIHJIBIKTHI XKYHell TYpAe 3epTTeyre, TEOPUSIBbIK
TYKBIPBIMIAP MEH 3aHIUTBIKTAp bl aHBIKTAYFa OaFbITTAIFAH KYP/AETi oijay mpoIieci.
FoutbiMu oiimay skorapbl JeHreimeri aOCTpaKIusIHbl, KOHIENTyaTu3allysHbl Tajar
eTell xoHe Oenrun Oip FhUIBIMU 9/liCHAMallap MEH MpUHIUNTEpre cyheneni. by
oilylay Typl IONAIK MEH >KYMENTUTIKTI, JEepeKTepaAl Tajijan KOPBITY MEH TEOPHUSIIBIK
TY)XBIPBIMZIAP Kacaylbl KaxkeT erefi. OHBIH alTybIHINA, FRUIBIMU OWIay aJaMHBIH
KOFaMJIBIK JKOHE MOJICHU JaMybIHBIH HOTHIKECIH/IC KAJIBITITACAIbI.

JI.BeiroTCcKuMii 6aTaHbIH ©3 OSTIHIIE HE iCTel aJlaThIHBI MEH TOXKIPHUOEI epecek
aJlaMHBIH HEMece KYpAAacTapblHbIH KOMEriMEH He ICTe allaThIHbl apachIHIAFbI
allBIpMAaIIbUIBIKTHl CHIATTAUTBIH YKaKbIH JJaMy aliMaFbl YFBIMBIH eHT13/1. by TypFoeiia
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JIOTHKAJBIK Oiyiay Oasia HeFypJIbIM KYp/eii KOTHUTUBTI ONepalsuiapabl KaKeT €TeTiH
MIHJETTEpre Tan OoiiFaHia >kKoHe OacKanapjaH KoJjjay ajfaH Ke3le JaMujbl. by
©3apa OpeKeTTeCY KapanaibIMHaH Kyp/ielll OiJiayFa aybICyFa bIKIaJ €Tel )KoHe Oaara
YKaHa JIOTUKAJIBIK KYPBUIBIMIAPIbl UTEPYTE KOMEKTECE/I.

ConbimMen katap, JI.BBITOTCKHMI COHBIMEH Karap CBIPTKBI, OJIEYMETTIK
JTeAaNIbIK ~ OpPEKEeTTeP/iH 1MKI KOTHUTHBTI KYpBUIBIMIApFa ©TY MPOIECiH
CUIIATTANThIH HMHTEPUOPH3AMS TYXKBIPHIMAAMAChIH YChIHABL. byn  jereximis,
OacTankpima CHIPTKBI ©3apa dPEKETTeCy Ke3iHjae maiga O0naThlH JIOTHKAJBIK Onjay
(MBICAJTBI, AUAIOT HEMECE BIHTHIMAKTACTHIK) OIPTIHIET CaHAJIBI )KOHE aBTOHOM/IBI 11TTK1
IIPOLIECKE aliHAIA/BI.

BriroTckuii TiNAIH oiayabl 1aMbITyAa OackiM pesl aTKapaThIHBIH aTalm OTTi.
Jlorukanelk oOWlay KapbIM-KaThblHAC OaphIChIHIA JaMubl, Oana ©3 OWbIH
TYKBIPBIMJIAYAbl  KOHE OUINIpYIl, JoNeniep Kypydbl kKoHe OacKanapblH
MOJTIMIEMENEPIH Taaayasl yiUpeHeni. BbIroTCKui <«JIOTUKaNbIK OWJIayJbl J1aMBITY
coillicy MEH TUIMIK JarabUIap[bl JIaMbITYMEH TBHIFbI3 OallaHbICTB», - JETreH
KOPBITBIH/IBI KacaraH.

M. KymabaeB «Oananapapl OKbITY MEH OWJIayblH JAMBITY — CAaKTBIK MEH >Kac
EPEKIIETIKTEPIH €CKePYy/al KaXKeT €TeTIH KYpJei e TEPEH MpoIiecey,- e auTkaH. O
TaHBIM/JIBIK O€JICEHIITIKTI BIHTAJIaHBIPY skoHE OallaHbl OKyFa bIHTAJAHBIPY YIIIH OKY
TarChbIpMaliapbl, CypeTTepP MYKHUAT TaHIATYbl KEPEK, bIHTA-bIKbUIACHIH, KYIITAPIIBIFbIH
apTThIpaThIHAAN 00JyBl KEPEK AN alThin 6TkeH. OchUlaidiia, JOTUKAIBIK OWaydblH
JaMybl JKac YJIFaiifaH caillblH KYpJIEJICHIN, Ke3€H-KE3eHIMEH KYpe/l, OYJI HOTHXKENl
OKBITY MEH TopOueeyre KoJaibl Jkaraai Tyrei3ausl [42].

FansiMmapeinbiH eHOCKTEPIH 3epleliei Keme, «JIOTHKANBIK Oilay» TYCIHIT1HIH
TY)KbIpbIMJIaMaJIapblHa KYWENIK Tanaay >Kypri3uial. HoTwkeciHne op FaJlbIMHBIH
(JTOTHKAJIBIK OWJIay» TY KBIPBIMJIaMAaChIHA KATBHICTHI HET13T1 OMJIaphl )KOHE eCKepiIMein
KETKEH TyCTaphl allkbIHIabI (1-kecTte).

Kecre 1 - «Jlorukansik oisiay» TYKbIpbIMIaMaIapbl

IIcuxonor-nemaror

«Jlorukanslk onnay»

Eckepinmeren tyctapbl

HA.bpynep [43]

aJlaMHBIH O0OBEKTUIEP MEH OKUFAIAPIbI
JKaJbl Oenrijiepre Heri3IenreH
caHaTTapra OIpIKTIPY apKbUIbI )KIKTEY
KaOiseTi...»

FaJIBIMJIAP TYKBIPBIMIAMAJIAPBI
1 2 3
IIcuxonor-nenaror, «Jlorukanslk OiIayIbIH Heri3i — aOCTpaKLMsHBL,  TaJJayabl,

CI/IHTCS)Ii KOHC JIOTHKAJIBIK
onepanuaiapabl KOJAaHYAbl
KaMTbIMaaFbl.

3epTTeyIn NCuXoaor
P. llltepuOepr [44]

«JlorukansIK oinayabl Kypaeni
Moceleniep/Ii MenTyre KoHe aKImapaTThl
CBIHH TYPFBIJaH Oarajiayra KaXeTTi
AHAJIMTUKAJIBIK MHTEJUIEKTTIH HETI3T1
Kypamzac 6eiri peTine
KapacThIPaIbI».
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oiyiay TOWEKTLTIrT MEH pecMH
JIOTHUKAJIBIK omicrepai
KOJIJTAHYIbI KAMTBIMA]TBI.
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1

2

3

®dwunocod, memgaror
JIx. JIptoun [45]

«Jlorukansik oWnayasl OipHemIe
KE3CHJIep/li KAMTUTBIH TPOIIECC PETIHIIE
KapacThIPJbL: MPOOJIeMaHbI TYCIHY,
THITOTE3aHbI TY)KBIPHIMJIAY, aKIaPaTThI
JKUHAY MEH TaJay, JIOTUKAIIBIK
HabIMIay bl KYPY JKOHE THITIOTE3aHbI
iC JKY31HJIE TEKCEPY.

JIOTUKAJIBIK OICpanusaiapabl
KOHE OJIAPABIH JI9JIeTICY MCH
TNenaeyaeri pemin
KaMTBIMa/Ibl.

[Tenaror A.E.JIoycon | «JIorukaibIk oiay/isl )KyHei )KoHe OMJIayZbIH HMKEMIUTIIT MEH
[46] JTOMEKTI OiylayFa HeTi3/IeNIreH HIemimM HIbIFapMaIIbLIBIFBIH
KaObLIay IpOIEC] peTiHe KaMTBIMabl.
KapacThIPAJIbD»
[Tegaror O.lemupen | «JIorukanbiK oifayIbIH FHLIBIMU UHTYHIIHS MEH

[47]

MoceJIeIep/Ii IeTy YIIIiH KIKTey,
JKaIbIJIAY JKOHE €CENTeY CHIKTHI
KOTHHTHBTIK TPOIIECTEP/ICT] POITIH aTar
KOPCETEi...»

IIBIFAPMAIIBUTBIKTEIH — POJIH
KaMTBIMAIbL.

[Menaror-3eprreyimi
b.bekraruu [48]

«Jlorukansik onayasl ecenTepal
HIeITyTe KXXETT1 YFhIMAAp MEH
MaTeMaTHKAJIbIK ecenTeyepal
TaJlJayFa apHaJIFaH MaHbI3/Ibl
MHTEJJIEKTYaJABIK JaFIbD» PETIHIE
cUnaTTanabl

JIOTUKAJIBIK oJIayabIH
QNIEYMETTIK JKOHE MOJICHU
aCIeKTUIepiH KaMThIMAJIbI.

[Tenaror-3eprreyiii
X.Kopkmas [49]

«JIorukanslk oiaybl aKbLI-0H
OpeKeTIMEH OallaHBICThIPabl, OHBIH
OumiM MeH ToxipuOeHi Oaranaynarbl
peJIiH KepceTeai.

KUBIH HEMecCe Oenrici3
JKarganinapaa JIOTHUKAJIBIK
olay bt KOJITAaHYIbI
KaMTbIMAJIbl.

3eprreyuri
J.Bamrepep [50]

«JlorukansIk oiyiay JereHiMi3 — 9pTypii
YFBIMJApAbl  MarblHANIApbIMEH — Oipre
KoJ1/1aHa O1y, YCBIHBIC jKacay apKbLIbl
KOPBITBIHJIBI XKacay *oHe NpoOIeMaHBbl
HIenryre Hasap ayJaapy apKbpulbl OH
KOPBITY apKbUIBl  JYpBIC  OWJIAyJIbI
alaThlH OMyIay»

IIbIFapMaIlbIIBIK ofmay MCH
WHTYUIIUAHBI KaMTbIMA/lbl.

ITenaroruka «JIorukanelK oWaysl OWJIapAbl alKbIH | aKmaparTbl — Tajlgay  KOHE

FBUIBIM/IAPBIHBIH KOHE aHBIK TypJlle OUIIIpyre *oHe TeK | CHHTE3/ey MPOLECTEPIH

JOKTOPBI ochbl (hopMaHBIH HETi31H/AE jKaHa Oilylap | KaMThIMaIbI.

B.H.bpromuukun alyFa  MYMKIHAIK OepeTiH  oiinay

[51] JIaF IbUTAPBIHBIH KYHecC...»

[legaror-ncuxonor «...FBUIBIMH TaHBIMHBIH 9J[ICHAMAChl MEH | OMJIAyAbIH  ICUXOJOTHUSIIBIK

A.J].TermanoBa [52] | omicTepiH  MeHrepy, JAdienai  Oi | KOMIIOHEHTTEPiH
KOPBITYJIbIH YTBIMJIBI  9QNICTEPI MEH | KAMThIMa/Ibl.

TOCUIZIEpiH MEHTepy, LIbIFapMallblIbIK
oiy1ay1bl KQJIBIITACTBIPY»

25




1 — KecTeHIH KaJIFachl

1 2 3
IIcuxomorust «JlorukanelK aKkpLI-OMBI O0ap ajgam: KaTaH | IIbIFapMAaIIbLIbIK IeH
FBUTBIM/IAPBIHBIH JKOHE JIOWEKTI MabIMIayAbl JKOHE CEHIMJI | onmay AKEMIUTITIHIH
JIOKTOPHI, nonenjaeyal  Oureni; e3iHIH —MadbIMaay | 3JIEMEHTTEPIH KaMThIMAIbI.

A.3.Paxumos [53]

OapbICEIH TEKCepe ayiajpl, ©3 iC-OpeKeTiH
Oackapa ajnaJibl; KOWBLUIFaH CypaKKa ColKec
HAKThI, aKbUIFa KOHBIMIBI JXKOHE IdJICIAl
nadbIMAANABL; OLTIM MEH 3aHIbLUIBIKTAPIbI
naiijanaHa OTBHIPHIN, OOJamaK OKHFaHBIH

OapbICBIH oMIa aHbIKTal aJjiazipl;
MIHICTTEPAI  IYPhIC  JKOHE  JIOHEKTI
Tanuaybl, HEri3ri  JKOHE  KOCAJIKBI

aJIEMEHTTEp I Oetin KepceTyai Oinemi»

B.N.CBuniios [54]

«Kanrmpr ajJlFra”Haa, KCKC TYJIFaHbIH
JIOTHUKAJIBIK oﬁﬂaym ACIT  KOPBITBIHABI,
JJIC, )KiKTCy CHAKTBI 9peKeTTepI[i KY3€ere

OKBITYy OHE JIOTHKAJIBIK
Kaoinerrepmi TaMBITY
aCIeKTUIepiH KaMThIMAIbI.

aCBIPY/IbIH a37IbI-KOTITi JTAaMBIFaH
Kabimerrepi»
JLH.YnoBenko [55] | «Jlorukaibik oiiiay — OWJIayJIblH CanalblK | MIBIFAPMAIIbLUIBIK OHIIAY/IbI
CUIIaTTaMachl, OJ (HOPMANABI-IOTUKAJIBIK | )KOHE  Kypaeni  Kociou
JKOHE HMHTYMTUBTIK CHIIATTaFbl JAFIbLIAp | MOcesenepIi Ienryai
MEH KaOlIeTTepJieH TYpaibl». KaMTbIMa/Ibl.
B.H.KcenogonTos «OlnayaplH HeTi3l MEH Kypalbl peTiHJe | oinay IpoIeciH e

[56]

JaMbIFaH, TEPEeH XKoHe OepiKk HrepuireH
O111M oonrad Ke3Je; eKIHIIiAeH,
[IBIFAPMAIIBUIBIK ~ CUIIATTa,  HUKEMJIUTIK,
JKOFaphl ~ TUIMIUIIK  JKOHE  OiylayJbIH
KEHUIAIr». YIIHIIIAeH, ol OeliHenepiMeH,
JONeNaey  OKOHE  TepicKe  IIBIFapy
KypalJlapbIMEH OpeKeT €Ty ©HEpIH/E;
TOPTIHLIIICH, OMIAayAbIH KYHIEMIKTI KOHE
TEOPUSIIBIK JeHrelnepiniyg JKaJIIIbI
colikecTIriHae;, OeCIHIIIEH, KaKChUILIKKA,
KaMaHJbIKKa Kapchl OWnayablH TaOUFu
OarmapbiHa

pednexkcuss MeH ©31H-031
0aKpLIay Il KAMTHIMA/IBI.

E.A.WBanos [57]

«JlorukansIk oiinay — Oy jxa30aria >koHe
aybI3lia ceiyiey MOJEHUETIHAEC KOPIHETiH
oilay Ka0ieTi.

Kypaeni Macenenepal
TaJlJayAbl JKOHE JepeKci3
oiayibl KAMTBIMAIbI.

N.B./lemumos [58]

«TyJIFaHbIH JIOTUKAIBIK OMIIaybl — Oy
JIOTUKAJIBIK OlmiMl, JIOTUKAHBIH
HOpMaJIaphIH, MIPUHIIAIITEP1 MEH
KYHIBUIBIKTAPBIH, COHai-aK ©3€eKTI
TaHBIMJIBIK JKOHE TTPAKTUKAJIBIK
MoceseNnepal  Miemy  YIIH  OJapibl

naiijanany KaOuierrepi MeEH TYpakThl
JaFJBUIAPBIH UTEPY JIOpexkeci TYPFhICHIHAH
OHBIH OJIEYMETTIK ~ JaMy  OJIIIeMiH
CUMATTANTBIH pyXaHU O1TiM»
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OMJTayZIbIH MKEMILUTITT MeH
©3repeTiH Karaainapra
OeiiMaeylH KaMThIMA/IbI.
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1 2 3
[Tenaror A.MypaHoB | «JIorukanslK oiyiay - Oy alrOpUTMIIK, | OWIAYJIbIH  3MOIMOHAJIIBI
[59] a0CTpaKTiIi-IOTHKAJIBIK, UHTYUTHBTIK | )KOHE QNICYMETTIK
JKOHE HIBIFAPMaIIBLIBIK oiiylaypl | KOMIIOHEHTTEPIH
KQJIBINTACTBIPYAbl, COHJAN-aK aKbUI-OM | KAMTBIMAJBI.
OpEKeTIH YUBIMIACTBIPY omiCTEpiH
KaMTHUTBIH aKnapaTThl OHJCY TOCUIIAEepiHiH
JKUBIHTBIFbD)
Kazakcran «Ta3a Typae akpuI-0oi TEK OLTIM alMaraH | SMOIMOHANABl  HHTEJUICKT
FaJIbIMIaphl ajaMmjapnaa raHa mnaija 0ojajabl, cayaTThl | IEH WHTYMLIMSHBIH DPOJiH
A . X.KackiM>kaHOB ajaMJiapJia aKpUI-OM MEKTENTEH ajibIHFaH | KAMTBIMAJIbI.
[60] OlTiM MeH oiiniay JaFAbUIaphIHBIH Oenriii

O0ip MeumepiMeH HBIFAUTBUIABI HEMece
KEpICIHIIIE OJIapJbIH OCEPIHEH >KOFAJIbII
KeTei» JIeT KapacThIpabl

Kazakcran «Olnay MoseHUeTIHEe KOMBUIATBIH Ka3ipri | MHTYMTUBTI  oOillay  MeH
FaIIBIMIAPBI TaJanTap TeK OWJIAyAbIH JIOTUKAJBIK | YMOIMOHAIJIBIK
A . X.KacbiM>kaHOB KaTaHJbIFBIMEH  FaHa  IIEKTEeJIMEHl, | acleKTiaepAl KAMThIMaIbI.
A XK. KenOyranos OWTKEHI JIOTUKAIBIK KaTaHABIK JYHHEHI
[61] IYPBIC KOHE 00BEKTUBTI TaHy >KaFdalbIHAA
FaHa MaHbI3/1bI OOJIBIN TaOBLIAIBI»
Kazakcranapik «JlorukanslK oiiyay — aKbpUI-OM TOPOMECIH | OMIayIbIH MKEMAUIIrT MeH
neaaror OananmapabplH ~ akpUI-oM  KaOulerTepiH, | OedimaenyiH Kajiail 1aMbITy
XK.b.Kosin6aes OiJIayblH JKOHE MHTEJUIEKTYaJIIbIK €HOEK | KEepEeKTIrl, KpeaTUBTUIIK
[62] MOJECHHUETIH JTaMBITYyFa OafpITTaj]FaH | IEH  CTaHAApPTTBl  eMec
MaKCaTThl EAAroruKaJbIK 1C-9pEKeT» uiemiMaepre KaOuieTTUTIKTI
JaMbITyFa  Oaca  Hazap
ayJapblIManiIbl.
Kasakcranabik «Jlorukanelk  oWjayabl CEHIMIUIIKIEH, | MEHMIep/l Heri3ey YIIiH
FajbIMIAp JOWEKTUTIKIICH, >KYMENUTIKIICH CHUIAaTTaidl | peCMH JIOTHKAJIBIK
HI.III.OnTyranoBa, | OTBHIpBIN, IpoOjeManapAbl IICHIYre >KOHE | 9MiCTepAi KOJIJJaHY b
A.Kamn6apos [63] OeNrici3/IiK MeH KUbIH JKaFAaiiap/a menrm | KaMThIMaJIbl.

KaObUIgayFa  OaFbITTANFaH  IIBIHJBIKTHI
OeJICeH/ Il TYp/Ae KOPCETy MpoLeci» peTiHae
AHBIKTalIbI

Xorappiga atanFaH FampIMIap KIKTEY, JOHEKTI mabIMaay, MoceIenepAl menry
JKOHE TPHUHIIMOTEP/I KAJIBINTACTBIPY CHSIKTHI JIOTHMKAJIBIK OWJIAYIBIH MaHBI3bI
aCmeKTIJIepiH KaMThIFaHbIH Oalikayra OoJyianbl. Auaiiima, Kaszipri karmgaija
TEXHOJIOTUSIHBIH JJaMYbIH oHEe OuliM Oepy MpOILECiHIH ©3TepeTiH CUIIAThIH eCKepe
OTBIPBIIL, JIOTUKAJIBIK OMJIAyIbl KEHIPEK KapacThIpy KePeK JCT eCenTeMmis.

Ocpiran  opaif, 013 amaMaapAblH JIOTUKAJIBIK OWJIAybl OHBIH  JKaJIIbI
WHTEJUICKTYaJJIBIK KaOlJIeTIH/Ie epeKIlle OPhIH alajlbl XKoHE JKEeKe TYJIFa KaOlIeTiHIH
JKEKEJIeTeH 2JIEMEHTTEpl KaHIIAIBIKTBI epekine Oosca nma, onap OapiblK amaMaapra
opTak ownnay Qgopmamapsl MEH 3aHAapblHA HETi3aeneni aen oinaiimbi3. JKorapwima
KENTIPUITEH aHBIKTaMaJIapAblH OapiibIFbl KEH KOHE Tap MarblHAJa JIOTUKAIIBIK

OWJIayIbIH KEKe MaHbI3/Ibl OCNT1IepiH FaHa amajbl, O1paK oy OChl aHbIKTaMajapbl
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CaJIBICTBIPY 013r€ JOTHKAJIBIK OIayAblH epeKIIeNiriH HaKThlIayFa koHe «JIornkaibik
OMJTayIbIHY JKAJITBl TY)KBIPBIMAMAaChIH )Kacayra MYMKIHIIK Oepi.

Jlorukanblk oOMjay — HaKTbhl TYXKBIpBIMIIAp JKacay >KOHE IIeHliM KaObuiaay
MYMKIHJITIH KaMTaMachl3 €TETIH JKYHell Taijay MEH NalbIMJayFa Heri3JenreH
MaKcaTThl OWJIay MPOIIeci, 0J1 KOCIOM KBI3METTE, dcipece MaTeMaTUKaJbIK O11iM Oepy
caJlachlHJ]a €cenTepAl THUIMAI WIellyre, MaTeMaTHUKaJIbIK MPUHIUITEPAl TEpPeH
TYCIHyTe, IICIIMACPl YTHIMABI JKOHE JOWMEKTI Heriziey KaOUIeTiH JaMbITyFa
MYMKIHIK Oepei.

JlorukanbIk oray Kypaeli Mocesenep/ i MemyTe 5KoHe OeNTiCI3MiK KaFIaibIHaa
caHaJIpl HIemIMIEp KaObUigayFa MYMKIHIIK O€peTiH >KyHeni, MoHEeKTI jKOHE CBIHU
naieIMaayael Kamtuabl. OJ CTaHZapTThl eMec JKaFjaiiapra OediMieny YIIiH
MKEMJIUTIKTI, IBIFApMAaIIbUIBIKTBI )KOHE MHTYHUIUSHBI KaXKET €Te/l, COHBIMEH KaTap
pedrnekcus MEH ©31H-e31 OakbulayJbl KaMTHABIL, OJIAPAbIH AaKbUI-OM MpOLEecTepiH
caHaJibl OacKapy/ibl KaMTaMachl3 eTe/l.

JlorukaHbIH TYXKBIPHIMJIAMAChIH HAKThUIANl ~aJFaHHAH KeilH, JIOTMKaHbIH
MeJaroruKajblK ACTEeKTIIEPIH 3epTTey KeJecl MaHbI3/bl KajaMm OoJibIll TaObLIaJIbI,
cebe0l  JOTMKAaHBIH  TEJarorukajblK  achekTiepi  Oomamiak — mMaTemMaTHKa
MYFaTIMIEPIHIH JIOTUKAIBIK OWJIay KaO1JIeTiH apTThIpYFa bIKIA eTei. Jloruka agamra
aKbUT-OM OpeKeTIHe OMay IbIH 3aHapbl MEH (hopMallapblH CaHAJIbI TYP/E KOJJaHyFa
yipereni. Jlorukanel OuUTy aJaMHBIH KOCIOM MOJICGHHETIHIIE JI€ KOpiHEeIl.
A.E.O011KaceiMOBa ©31HIH «MaTteMaTHUKaHbl OKBITY/JbIH TEOPUACHI MEH 9/ICTEMECI
enoOerinae «Kociou KbI3MeTTe TyphIC MM KaObLIIay AbIH aJIJIbIHA dKaF a6l TEPEH
TEOPUSUIBIK TaJIIay 00Iybl Kepek. by apHaiibl OUTIMMEH KaTtap oilsiay, JTOrUKaJbIK, 1971
JKOHE  JIOMEKTI  oMWjay, mnalbIMAaydarbl — KalIIbUIBIKTapra koJl  Oepmey,
KapChLIACTAPhIHBIH, JIOTHKAJIBIK KATENIKTEpiH amia Ouly KaOUIeTTepiH 1€ KaMTHIbI»
[64] nen kapacTBIpHII, JOTUKAJBIK OMIay KaOLIETiHIH MaTeMaTHKAIIBIK OiiM Oepyie
0achIM KbI3MET aTKapaThIHBIH aTall OTTI.

AnmaTtel MekTenTepiHne kypriziiren b.TypreiHOaeBa OackapraH 3eprTTey
HKCIIEPUMEHTI OapbIChIHIA TaHBIM TIPOLIECIH JaMbITyFa OarbpITTaliFaH OipkaTap,
TUIAKTUKAIIBIK MaTepHayllap o31pJeH/l, COHBIH IIIHAE OUTIM aTyHIbUIapIbIH
IIBIFAPMAIIIBUIBIK KAO1JIETIH TaMBITYla JJOTUKAJIBIK OWJIayAbIH MaHBI3bI 30p €KCHIITTH
aTam oTim, JIOTHKAJBIK Oiylay KalineTi OipkaTap KOMIOHEHTTEPJl KaMTUTBIHBIH
KOPCETKEH: OOBEKTLIep MEH KYOBLIBICTApABIH MaHBI3bI OenrijiepiHe Hazap ayaapa
Olly, JIOTMKa 3aHAapblHa OarbIHY, ©3 OPEKETTEPIH COFaH COWKEeC KYpY, JIOTHKAIBIK
oreparusiIapabl )kacail 011y, oJapAabl caHaIbl TYPE A9JeNAeH 01y, TuoTe3anap Kypa
01Ty JKOHE OCBI alIFbIIIApTTapJAaH CaaaapAbl HIBIFapy *kKoHe T.0. [65]

OpHHe, OiIay/IbIH JaMy JIeHreii OONbIHIIA FEUTBIMU €MEC OChIHJIal Oaranay MEeH
TY>KBIPBIMJIAP CYOBEKTUBTI, YCTIPT 00Iybl MyMKiH. TeK FbUIBIMU JIOTUKAJIBIK OWJay
dakTiaepaid, OKUFaJapAbiH, KYObUIBICTApIbIH MOHIH amiaabl. CTyAeHTTEpAIH FHUIBIMU
JIOTUKAJIBIK OMJIAYBIH KAJIBITITACTHIPY OJApJAbIH TaHBIM IMPOIECI MEH OJIICTEepiH,
FRUTBIMA OUTIMJII ally JKOHE VCBIHY VIIIH KOJAAHBIJIATBIH FHUIBIMU 1C-OPEKETTIH
JIOTUKACHIH TYCIHY1H KAMTHUJIBI.

B.H.KcenodpontoB 4-cyperre OelHENEHTeHACH TYIFAHBIH «OICHAMAJIBIK
MonieHuET», «CaHa MoeHneT», «Ke3kapacThIKk MOJICHUETIHE» HET13/e/IETIH
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JIOTUKAJIBIK ~ OIJIAyJBIH HETI3TI KACHETTepIH OCHHENCUTIH JIOTHKANBIK Onjay
KYPBUIBIMBIH YChIHFaH [56, 0. 17].

Cana MoeHuUeETI

4 ) 4 N\
\. J
OICHAMAJIBIK Ke3kapacTbik
MOJIIEHUET MOJIEIET
\_ J L J
JlorukaJjblk
oisiay
T e mmrggll\;[:gfmbm ka0 JKAKCHUIBIK, IIEH KYHJIIKT oHe
MEH KYpaJibl AKOM U Geituenepiven ) TEOPHSIBIK Oiiiay
pETiHIE TaMbIFaH, A > > TypaJibl OWJIayJIbIH JICHreHIIepIHIH
RO pIEl KYPATNAPEIMEH TaOUFH OaFBITHI SKAJIITBI

TEpeH kKaHe Oepik

wrepinren THiMAir, KOHE JNIeIey KT
PP OMITaYIbIH MEH TepicKe
OiTiMHIH 0OITyBI I
SKEHLILIIr1 LIBIFAPYMEH
KYMBIC Kacay
eHepi

Cyper 4 - JlorukanbIk oijay KacueTTepi OOMBIHINA KYPBLUTBIMBI
(B.H.KcenodonTtoB G6oiibIHIIA)

Jlorukainblk oMnayaelH KYpbUIBIMBIH amra oTeipbin, B.H. KcenodonTor oiinay
KAaCHETTEp1 OMJIay IbIH JTOTUKAIBIK 3aHIBLIBIKTAPbI, OMJIayAbIH JIOTUKAIBIK (hOpMaiaphl
MEH TOCUIIepl CHUSIKTHI JIOTUKAJIBIK OWJIay AJEMEHTTEPIHEH KOPIHETIHIH CXEMaJbIK
typae kepcereni (5-cyper).
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Jlorukaneik onnay
3aHJaphbI

JlorukansIk oitnay
(dhopmanapsr

Jlorukaneik onnay
AJIEMEHTTEPI1

JlorukaneIk oinay
Tocinaepi

Cypert 5 - B.H. KcenohonToB O0lBIHIIIA TOTUKAIIBIK OiJIay 3JIEMEHTTEp1

benrim raneimaap H.OpazaxsinoBa [66], [I.PaxeimOek [67], A.)Kanbapos [68]
JKoHe T.0. oWjayna IIemymn pejl  aTKapaThlH Oakbuiay, Tajjay, >KHUHAKTay,
TONTACTBIPY, CAJIBICTBIPY, aOCTpaKIUsIay CHUSKTHl TaHBIMJIBIK MPOIECTEP/IIH
MaHBI3IBUIBIFBIHA  TOKTanaapl. H.Opa3axeiHOBa €63 TalIayblHBIH Ke3eHICPiH
3eprrece, Jl.PaxpimMOex Oakbuiay KoHE CalbICTBIPY OMICTEPIH KYHem KOoJIJaHy
OUTIMHIH TEpEHJICylHE FaHa €MEC, OKYIIbLIApPAbIH OW-OPICIH JaMbITyFa Ja BIKIAJ
eTeTiHiH atan kepcerenl. [Ipodeccop A.JKanbapoB cTyaeHTTEpAl aKIapaTThl )KHUHAY
JKOHE Talljlay 9AICTepiHe YHpETIel, TepeH OiIiMre KoJl kKEeTKi3y MYMKIH €MECTIriH
anTabl.

N.JI.Hukonbckas  «MaTeMaTHKAIbIK  JIOTHKa»  arThl  cHOeringe  [69]
MaMaH/IbIFbIHA KapaMacTaH opOip ajaMFa Ka)eTTl JIOTHMKAJblK MUHUMYM PETIHJE
KeJleci JJOrMKaJIbIK OLTIM MEH JaFaplaapibl YChiHFaH (6-cyper):

-

YFBIM/IBI aHBIKTaH OLITy;

KIKTEY epekenepiH ouny;

JIOTHKAJIBIK OaiilaHBICTap/AbIH HAKThl MaFbIHACKIH O11TY;

ceiliemaepAl TepicTeyal TYKbIpbIMIail OiTy;

COWJIEMHIH JIOTUKAJBIK TYPiH (KYPBUIBIMBIH) 061l KepceTy
MYMKIHJIIT;

«KEpEeK», «bamamay, «KaKETTI», KETKITIKTI» CO3IepiHiH
MarbIHACBIH TYCIHY;

MaibIMIAYABIH YPBICTHIFBIH TEKCEPY, JIOTUKAIBIK KaTCHI
aHBIKTaK Oly;

TONIETICYIH KeH TapalifaH 9ICTEpiH Oiy.

clolcloiciolole

Cypert 6 - Anam OoiibiHIa 00JTYBI KQXKETTI O171IM MEH JaFIbLIap
(U.JI.Hukonbckas)
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JLH.YoBeuko [70] morukanbIK oOWaayblH CamaablK CHIATTaMachl PETIHIC
dbopMaIbI-TOTUKAJIBIK KOHE MHTYUTHBTIK CHUIIATTaFbl JaFJbUIap MEH KaOuleTTepiH
aliKpIHAAN 7-CypeTTeri KyPbLIbIMJIbI YCHIHFAH.

— YATUIEPAl «KOPHEKI Typae KaObuiay» Kabieri;

— «y7ri OOMBIHIIA YKaJTIbLIAY» KaOlleTi;

JIOTHKAJIBIK — YKCACTBIK OOHMBIHINA TAbIMIAY KaOiIeTi;
] oitay —
Kaoinerrepi

—| MHIYKIHS apKbUIbI MabIMAAY/IBI JKYprize Ol1y KadinerTi;

OPTYPIIi MaTEMATUKAIBIK TUTAEPI (CHMBOJIBIK,
— rpadukansik, T.0.) KoanaHa Oury, 6ip TUIIEH eKIHIII TiiAre
aynapy» Kaoiieri

YFBIMIBI aHBIKTAK 01Ty JaFIbICHL;

—| OOBEKTIIEP/IIH KUBIHTHIFBIH KIKTEY MYMKIHJIIT1 JaFIBICHI;

JlorukaJgsIk oiijiay
|
|

— JETYKTUBTI MabIMAAY/IbI KYPTi3y aFabIChHL;

— MYMKIHIKTEpTe OarbITTaIFaH CaHayIbl KYPri3y HaFIbICHI;

JIOTHKAJIBIK
— oisiay —
AaFabLIaAPbI ||

OomkaM Kypa Oty oHEe Cypak Kosi 01Ty 1aFabIChl;

— MBICAJT apPKBLIBI JAJICIICH OLTY TaFIbICHI;

aNropuT™M OOMBIHIIIA SPEKETTEP/L KY3€Ere achIpy, OpeKeT
QJITOPUTMIH KYPACTBIPY JaFIbICHI,

— 1C-9peKeTTi JKocTapiay JaFbIChl

Cyper 7 - JlorukainsIx oinay KypsuisiMbl (JI.H.Y qoBenko)

E.A.WBanoB [57, 6. 255-257] «iIorukaiblK OiJiay KYpbUIBIMBIHIA»  OLIiM
aTYIIBIHBIH OOMBIHJIA KOPIHIC Ta0yhl KAXKET JJOTUKAJIBIK ONJIay JaFIbUIapbiH jka30ala
JKOHE aybI3Illa Coiliey MOJACHHUETIHJIC KOPIHETIH HEeri3ri yII JeHred peTiHJe
aHBIKTANIBI, )KOHE JIe 8-cypeTTerinei OerHeneimi.
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a) aKbUI-OH OpEKETIHIH
KypaJiapbl, OHBIH
(dhopManapel MeH
3aH/IBUTBIKTAPbI
TypaJibl 6enriui 6ip
O11IM JKUBIHTHIFBI,

/B) O3IHIH 1€, O3TCHIH ﬂe\ / 0) ocbl OLTiMIII oAy \
OU-TKIpiH Tanaay
JarabLIaphl, €H YTHIM/IbI
naibIMIay TOCUIACPIH
JTAMBITY, JIOTHKAJIBIK

TOXKIpUOECiHe maiigaiana
OlTy — YFBIMIApMEH OPEKET
€Ty, onmapMeH Oenrimi
JIOTUKAJIBIK OTIepaIvsapIbl

KaTene%mH aJllbIH aily, JYPBIC OPBIH/AY, KOPBITHIHIBI
erep xibepisice, onapipl Kacay, OTeIICy KOHe

\_ TayBlIl, XOKO» J \_ TepicKe HIBIFapy;
N~~~
Cyper 8 - JlorukainsIx oitnay KypsuisiMbl (E.A.IBaHOB)

KapacTeIpbuiblll OTBIpFAaH KOHTEKCT IIeHOepiHae ¢puiaocodus FhUIBIMAAPBIHBIH
xkaumuaatel M.B.Jlemuno [58, 6. 175] TaHBIMABIK JKOHE MPAKTHKAIBIK MAceeep i
HIelly YIIIH JIOTMKAaNbIK OUIIM/II, JOTMKAHBIH HOPMAaJapbiH, MPUHLUITEP] MEH
KYHABUIBIKTApbIH TMaijjanaHy KaOlaeTTepl MEH TYpPaKTbl NaF/bUIapblH  TYJIFAHBIH
JIOTUKAJIBIK OMJIay KYPBUIBIMBI PETiHAE YChIHFaH (9-cyper).
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TYCIHIKTEpMEH
JKYMBIC iCTeY
KaoineTi

naibsIMIayIap sl
maiinanany Kabineri

J

TYOKBIPBIMIAP B
( nadanany Kaoinerti
(dopmanbapl- J
r / JIOTMKAJIBIK OMIIay )
a0CTpaKTiIi- JIOIIeNIeYIIep i
JIOTUKAJIBIK OHiay \ naiinanany Kabineri
00BEKTUBTI-
Jlorukansik oitnay JUAJIEKTUKANIBIK
Oitnay/IbIH oiinay
caJIapbIH iCKe \ THUITOTETUKAIIBIK
acwIpy JKOHIHAET1 oifnay Kabineri
| KbI3MET MOJICHHETI )

~

TEOPUSIIBIK OHIay
KaOlneTi

Cyper 9 - 1.B./leMu10BTBIH Ko3Kapachl OOWBIHIIIA JIOTUKAIBIK OHIaY IbIH
KYPBUIBIMBI

Mynaa W.B. JlemunoB abCTpakTuIi-TOTUKAIIBIK OWJIay KaOUIeTi JIen aJaMHbIH
caHa-Ce3IMIH OHBIH OWjay KaOileTi »arblHAaH KapacCThIPbUIATHIH, OWMJIAy AapKbLIbI
KOpIIIaFaH IWIBIHIBIKTEl JUATCKTUKAIBIK TYPFBIIAH AYPBIC XKOHE KHUCHIHABI TYPHAC
KOpPCETE aJlaThIH IIBIFAPMAIIIBUIBIK TpaHC(HOPMAIMSUIIBIK 1C-OPEKETTIH CYOBEKTiCl
pETIHJIE TaMBITYy OJIIIeMiH TYCiHeal. AlTa KeTy KepeK, a0CTpaKTii-JIOTUKAIIBIK Oiliay
JIOTUKAJIBIK Oiay KaOlUIeTIHIH 1preTachlHbIH MAaHBI3IbI Kypamjac O0eJiiri OOJbII
TaOBLIA I JKOHE MBIHAIAPBI KAMTH/IBL:

~-MPAaKTHKAIBIK KBI3METTE TYBIHJAAWTBHIH THNTIK MOCEICNepAl JIOTHKAIBIK
HICIIYAlH JyHUETaHbIMbl MEH oJICHAMalbIK YCTAaHBIMBbIH OEKITETIH aKbLUI-OU
OpEKETIHIH Kypasiapbl MEH OHBIH (popMasapbl Typajbl JaMbIFaH O111M >KUBIHTHIFbI;

- OUTIMJII OiiJIay TIpoILIeCiHe KoJiaHa 01y,

~- TOWEKT1 JKOHE JONeNIi OWABl KaJbIITACTHIPYABIH TYPAKThl JaFabliaapshl,
nabpiMIay OapbIChIHA CEHIMII ©31H-031 0aKblIay/Ibl KAMTaMAachI3 €TY.

Jlorukanplk oOWJlay CaJachlHIAAFbl JKETEKI 3epTTEYHIIEpIiH EeHOCKTepiH
3epTTEI, Capaiar OJIapabIH JKIKTEIY1H TalAail OTHIPBII, OCHI KYPAEIi MPOIECT] OapIIbIK
KbIpbIHAH  TOJBIK KOPCETETIH KYpbUIbIM  Jkacanasl  (2-kecte).  KypbuibiM
TICUXOJIOTUSITBIK  ACTICKTIeP/l, KOTHUTUBTIK (YHKIMSUIApABI, COHAAN-aK HEeri3Ti
JIOTUKAJIBIK OTIEpanvsuIapsl, (hopMaiap MEH IPUHIIUITEPII KAaMTHIbI.
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Kecre 2 - Jlorukanslk oiiay KypbUIbIMBI

Jlorukanelk oiljiay KYpbUIbIMBI
JlorukanslK Kabsuinay YFBIMJIap MEH OaillaHBICTapAbl KAJIBINTACTHIPY YIIiH
OlJIay/IbIH CBIPTKBI aKIapaTThl KAOBLI/IAY XKOHE OHJILY
ncuxonaorusielK | Ecre cakray YKUHAKTAJIFaH TOXKIprOe MEeH O1TiMII KOPBITBIHBI XKacay
acreKTiiepi YIIiH Maigaiany
Enecrery KoJijia 6ap akmapar Heri3iHae aOCTPaKTiIli MOAEIIbIED
MEH THUIIOTe3a1apabl KYypy
dokyc HAaKThI KOPBITHIH/IBIFA KETY YIIIH MOCEJICHIH HET13r1
JJIEMEHTTEPIHE HA3ap ayJaapy
Jlorukamsik Tannay MOCeJIeH] OHBIH KYpamJiac 3JIeMEHTTepiHe 00y jKoHe
OWJay/IbIH OJIapJIbIH apachIHIaFbl OalIaHBICTAP bl AHBIKTAY
KOTHUTHUBTIK Cuntes OpTYPIIi Kypamaac anemMeHTTep i 6ip Oyrinre Gipikripim,
KBI3METTEPI OHIM IIBIFapy
AGcTpakuust aKnapaTThIH YJIKSH KOJIEMiHEH HETi3T1 CHITaTTapbl
OKIIayJsay
baranay JepeKTep MEH KOPBITHIHIBUIAPABI CHIHU TYPFBIIAH
Oarasnay, oJapAbIH TYPBICTHIFBl MEH TOJIBIKTHIFbIH
AHBIKTAY
Jlorukansik Wupykipst XeKe (pakTiiepIeH Kalbl KOPBITHIH/IBIFA KOILY
orepanusiap Henykums KaJIBI TYKBIpBIMIApaaH Oenriii O6ip canmapiapasl
HIBIFAPY
AHanorus opTaK Oenriiepre HeTi3ACNTeH dPTYPIIi 0OBEKTIIEP
HEMece JKarIaiap apachbIHAaFel YKCACTBIKTAPAbl OPHATY
Kanmeinay KOIITETeH HAKThI JKaFaaiap Il Ty HET131H 1 JKaIIbl
3aHJIBUTBIKTHI AHBIKTAY
JlorukanbIK Y¥pIM 3aTTap MEH KYOBLIBICTAP IbIH JKAJIbI )KOHE MaHBI3/IbI
¢dbopmanap cunaTrTaMasapblH KOpCeTeTIH oilay popmacsl
[TarieiMaay 3arTap Hemece KYObIIbICTap Typaibl Oip HOpCeHi
pacTaThIH HEMeCe TepiCKe IMBIFAPATHIH, YFBIMIAPIBIH
OaiiaHbICBIH OUIIPETIH oiay Typi
TY>KbIpbIM 01p Hemece OlpHelle naiibiMaayap Heri3iHe kaHa
NaibIMJIay HIBIFAPBUIATHIH OMIAY TYpi
Jlorukaneik Temne-rermix €K1 Kapama-Kapchl MiKip 0ip yakbITTa akuKat 0oyia
MIPUHIIUIITEP 3aHbI AIIMAaUTHIHBIH alTa bl
Kaimbuibik- opOip TepMUH HEMECE YFBIM JdJenae Oip MarbIHa1a
CBI3/IBIK 3aHBI | KOJIJIAHBLTYBI KEPEeK
Y i Ke3 KeJITeH YKIM aKHKaT HEMeCe KaJIFaH, YIIIHIII KOK
eckepMmey
3aHBI
Ketkimikri Ke3 KeJreH MalliMeMe o7en i GhakTiiep Hemece
HET'13 3aHBbI TONEIEP HETI31HE TJEICHY1 KepeK

By KypbUibIM JIOTHKaNbIK OWJay Typaibl OUTIMAIL KyWeneyre >KoHE OHBIH
Kypamzaac OeiiKTepl MEH MEXaHU3MJEPIHIH TYTac KOpPIHICIH KaJbIITaCThIpyFa
MYMKIHIIK Oepeni. O OKy »oHE KoCIOM KbhI3METT€ MaHBI3Jbl Kypald peTiHje
JIOTUKAJIBIK OMIay ikl TEPEH TYCIHYTe HET13 00JIa bl IeT eCenTenMis.
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C.®.Mycraduna myraniMHIH K9C10U OiNIaybIHBIH Kypamac Oeiri peTiHae OHbIH
JIOTUKAJIBIK KOMIIOHEHTIH akbIpaTajbl. «bonamak MyFaniMiHiH JOTUKAIIBIK OMJIaybIH
MYFaIIMHIH KOoCiOM OWIaybIHBIH Kypamjac Oeiiri peTiHjae TYCIHEeMI3, OJ ©31HIH
NEeJarorukajblk 1C - OpPEKEeTTepIH JIOTUKAIBIK TajjayJa ICKe achbIpbUIAThIH
KOKETTUTIKTIH OOJyBIH KapacThIpaabl». On Oojamak MyFaaiMIEpIiH JOTUKAIBIK
OilJlaybl Ma3MYHBIHBIH BapHaTHBTI KOMIIOHEHTI ()OPMAaJIbJbl KOHE TUAJICKTUKAIIBIK
JIOTHKaHBIH KeJieci OLTiMaepi MEH JAaFablIapblH KAaMTHIbI eI KepceTkeH [71].

- OHABIH JOTUKAIBIK (opManmapbl MEH JIOTHKAIBIK Ma3MYHBIH, (OPMAaIbIIbI
JIOTMKA 3aHJapblH JKOHE 3aHJapJaH TYBIHAAWTBIH Ma3MYHIBIK €pekelep MEH
TaJanTapjabl, MyMKiH OOJIaThIH KaTEeNIKTEPAIH TYpJCpIH AYPhIC Oilay MPUHIUITEPIH
oury;

- YFBIMJApAbl KaJbIITACTHIPYABIH JIOTUKAIBIK OAICTEPl OOJBIN TaObUIATHIH
OiJlay  OMEpalUsUIapBIHBIH ~ KYPBUIBIMBI  (CAJBICTBIPY,  Taljay, CHHTE3ICLY,
abcTpakiusiay), YFeIMIapMeH omepanusuiap (Kalmbliay, MIeKTey, 0oy, KIKTeEy,
aHBIKTAY) TypaJibl OLTIM;

- malbIMJay KYpbUIBIMBI, TalbIMIay TypJiepl, OJapiblH apachIHJAFbI
KaTbIHACTApP TypaJibl O1TIM;

- TYKBIPBIMAAPBIH (KOPBITHIHBUIAPABIH) HETI3T1 TYPJEPIH OUTy: NETyKTUBTI,
aKbUTFa KOHBIMJIBL;

- TaHBIMHBIH KeHOIp HSMIUPHUKAIBIK >KOHE TEOPHUSIIBIK OJICTEepiH  OuTy
(KyObUIBICTApABIH  CEOENTIK TOYENJAUIINIH aHBIKTAy OJICTEpl, CYpakTap MeEH
JKayanTapblH JOTUKACHI, THUIIOTE3aNap/ibl KYPY OAICTEpl, MOJNEIACY/IH JOTUKAIBIK
Heri3aepi);

- TMAJICKTUKAJIBIK JIOTUKAHBIH MPUHITUTITEDPIH, KaTeTrOpHsIapbIH,
3aHJIBUTBIKTAPBIH, OJapJbIH TEIaroTUKAIBIK TEOpHs MEH TMpaKTHKaga KepiHy
epEeKIIeNIKTEPIH OLTy;

- Kapama-KaHlImibl e3apa 9peKeTTECY TYPJIEPIH KoHE OJlap/bl MICHIYAIH dpTYpii
TOCIUIACPIH OLTy;

- OKY IPOIIECIHIH JIOTUKACHIH TYCIHY (MHIyKTHUBTI-aHAJIMTUKAJIBIK KOHE/HEMece
JeAYKTUBTI-CHHTETUKAJIBIK);

- OLTIMII TachIMAJIAY/IbI )KY3€Te aChIPy MYMKIH/IITT;

- OKYIIBUIAPABl OKBITY KE3IHJE OKYy-TOopOue TMpOIECiHAE TYybIHIANUTHIH
KAWIIIBUTBIKTAP/Ibl AHBIKTAY JKOHE TYCIHIIPY KabineTi;

- OpTYpIi, Kayamn OepeTiH >KaFaauiaapiabl, oficTepdl, Kypalaapbl, ToCUIaAep/Il
KOJiJIaHa 0111y,

- celieyne Ma3MyHbl OOMBIHINIA HIbIHAWBI jkKoHE (opMachl OOMBIHINA TYPHIC
naibIMaayIap bl KoJigaHa oiury;

- CoMJIey/ie TOBIK, aHBIK, HAKTHI KoHE asKTaJIFaH co3 TIPKECTEPiH KoJ1aHa O1ly;

- O3 OIJIapbIH JKYHel, TOUeKT], HeT13/11 TYPAe *KeTKi3e Oiy;

- Olay MpOIECIHE OMIapIbIH KaKeTTI OalIaHBICHIH CEHIM/I TYp/e Iomenen
olry;

- JIOTUKAJIBIK EKIHIEPAl AYPHIC KOO JKOHE JIOTHKAJBIK Y3UTicTepal Oailkay
MYMKIHJIITI.
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JKorapbina JOTHKANBIK OWIAy VYFBIMBI JKaH-)KAKThl EKCHJITIH aTam ©OTKEH
00onaTeiHOBI3. [IIbIHABIFBIHA, 013 CTYACHTTEH OJIAPABIH TOJIBIK JaMYbIHAA dKOFaphla
aTasfaH OaplibIK cHUMaTTamManapra ue OOJyblH Tajlall €Ty MYMKIH €MeC EKEHIH
TyciHemi3. by KacueTTep op ajamra Kaxer, Oipak Oojainak MaTeMaTHKa MyFaliMi
YIIIiH OJIapJIbIH €peKIlle MaHbI3bl Oap, OUTKEH1 OJapIbIH KbI3MET1 KoOiHece Tap Kocion
FaHa €MeC, COHBIMEH KaTap HWHTEUICKTYalJbl JalbIHIBIKTBI, JIOTUKAJBIK OWJIay
HET131H/Ie JAJICI Il KOPBITHIH/IBI )Kacay KaOUIeTiH KaKeT eTeIl.

Jlorukanslk oinay — OyJ1  ©3[IriHeH KaJbIITaCalThIH KYpJENdi »OHE Kell
JeHrelal mporuecc. MakcaTThl TMeNarorukajiblK dcepci3, apHailbl oicTep MEH
Kypayapasl KoJaaaHOai, OHBIH TOJBIK JaMybIlHA KOJ JKETKI3y MYMKiH emec. MyHma
TaJJIay/ibl, CANBICTBIPYABI JKOHE HETI3/IEy/ll KaXeT €TEeTIH TalchlpMallapMeH >KyHeni
JKYMBIC ICTEyTe JKaFaai Kacail OTBIPBIN, OKYIIBIHBI 0acKapaThlH MYFaIiM MaHBI3/IbI
peJt aTkapaabl. MyraiiiMHIH OeJICeH1 KaThICYbIHCHI3 XKOHE OMIIACThIPBLUIFaH OKBITYCHI3
JIOTUKAJIBIK Oiyiay ©3IrHEeH KajibllTacabl Jen Ooypkay MYMKIH eMec, OMTKEHI Ol
O11iM Oepy MpoIIeCiHIe YHEMI OaCIIbUIBIK MEH KOJIJAY Ibl KaXKET eTeIl.

JlorukalbIK OiiJlay KYPBhUIBIMBIH 5KOHE JIOTUKAJIBIK OMJIay TY>KbIPHIMBIH aHBIKTAY
OHBIH HETI3T1 KOMIIOHEHTTEPIH, 63apa OalIaHBICTAPBIH KOHE OJIAPABIH TAHBIMIIBIK
MpoLeCTepre BIKNAIBIH 3€PTTE€Y apKbUIbI <JIOTHKAJBIK OMIAayAbl JaMBITY IBIH
TY>KbIPBIMJIAMAChIH allKbIHAAIBIK.

Jlorukanblk oOMayJapl JaMbITy — Oyl aJlaMHBIH TaHBIMHBIH ASMITUPUKAIBIK
JEHICHIHEH FHUIBIMU-TCOPUSIIBIK JCHTEHUTe OTyiHE HETI3ACITEH TYXKBIPHIMIAPIbI
Tajaay, CUHTE3/CY, JKaJIblUIay *oHE KOPBITHIH/bLIAY KaOUIETIH KaJbITACTHIPYIbIH
MaKCaTThl, YUBIMIACTHIPBUIFaH KOHE Ke3€H/I1 ITpoiieci 00bIn Tabbu1abl. by npoiecc
JIOTUKAJIBIK OTepanusuiapAbl (MHAYKIUS, ASIYKINS, aHAJOTHs, KIKTEY), TaHBIMIBIK
KaOLIeTTep1l AaMbITyFa OAaFbITTAIFAH aKbUI-OM OPEKETIHIH 9AICTepl MEH TACUIAEPIH
JAMBITYJbl KOHE OPTYpJl KOciOM 1c-opeKeTTepAe KypAelll MoceleliepAl UIemIyre,
TONeN Il menrnMaep KaObuigayFa KaXeTTI TaHBIMJBIK KaOuIeTTepai apTThIPY/IbI
KAMTH/IBI.

KopbiTbiHapnait keie, 0eliMlie JOTUKAIBIK OWNIAayAblH TapuXd acheKTiiepi,
MICUXOJIOTTAp MEH TEeAarorTapiblH OChl OarbITTaFrbl 3€pTTEYNIEpl, COHJAN-aK
JIOTUKAJIBIK OMIaYIbIH KYPBUIBIMBI KapacThIpbULibl. COHBIH HOTHUKECIHIE, JIOTHKAIIBIK
OWMJIay/IbIH JKOHE JIOTUKAJBIK OWJAy/bl JaMBITYABIH TYXKBIPHIMIAMAcChl >Kacallbll,
KYPBUTBIMBI 931pJICH/T.

1.2 Marematukanablk OUTiM Oepyle JIOTUKAIbIK OWJIayabl JaMbITYAbIH
MaHBI3AbUILIFEI

JlorukanelK oiiay — MaTeMaTUKAJIBIK OUTIM OepyiH 1preTachl, OHbIH HET131H/e
MaTeMaTHKaJIBIK TYCIHIK TIEH €CENTeP/Ii MICITy JaFablaapbl KaablTacabl. JIornkaibk
OiiJIay CTYIEHTTEpPre MaTeMaTUKAJIBIK €CENTEP Il )KYHEeT Typle TalayFa, aKknapaTThl
CBIHM TYPFBIIaH OarajiayFa >KOHE HETI3MICITEeH IOJeNep KYpPacThIpyFa MYMKIHIIK
oepeni. JlIorukanbIk OMIay/Ibl JAMBITY TEK MaTEMATUKAIIBIK YFBIMIAPAbl MEHTE€PY YIIIH
FaHa eMec, COHbIMEH KaTap 9pTYpJl OKY IOHJEpl MEH HaKThl ©MIpJIK *karaainapaa
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MaHBI3/IbI OOJIBINT TAOBUTATHIH AKBUI-OMABI JTAMBITY/IA, IIBIFAPMAIIBUIBIK OWIAY/IbI
KAJIBIITACTBIPY/ 1A YJIKEH POJIb aTKapabl.

MaremaTukana JIOTHKQIBIK Oiay aOCTpakuusl TIIPOIECIH >KCHULIETEl,
CTyJICHTTEepre Oenrin Oip karaaiiapiaH KalabliayFra skoHe YUPEHTeH MPUHITUITEPI
KaHa ecenrtepre Koiaanyra MyMKiHaik Oepeni. CoHbIMEH KaTap, JOTHUKAJBIK Onjay
MaTEeMaTUKAJIBIK OMIay[bl KaJIBINTACTHIPAAbl: MAaTEMATUKAJIBIK JoJesIeMeNep il
TYCIHY, KYpJIeJi ecenTepi Tanaay, CHHTE3/Iey KoHe LIelTy, KyHerey jKoHe JKalllbuiay,
JKOHE JIe€ KOPBITBIHIBUIAP Ti30€TiH KYpy CHSKTBI MaTeMaTHKAJIBIK ONIayIbIH
JAFIbUTAPBIH TaMBITY/Ia 30p BIKMAI eTedl. byn marasuiap Kypaem MaTeMaTHKaIIbIK
TEOpHsUTapABl TYCIHY, T€OpeMajapabl JoNeNaey Hemece OeHcTaHAapTThl ecenTepi
IICTTy CUSKTHI )KOFaphl JOPEkKEl Oljiay TallChIpMaJIaphIH OPBIH/AY YIIIIH 6Te KaKeT
OO0JIBITT TaOBLIAIBI.

Martematukanblk  OutiMm  Oepy  OapeichiHga XXI  Facelpaarbl  KociOu
CTaHJApTTap/blH TaJanTapblHa jKayanl OepyJe JOTHMKaJbIK OMIayAbl JaMBITY
CTYJICHTTEpP YIIIH ©T¢ MaHbI3Ibl OoJbIll TaObUIaabl. Cebebl, Ka3ipri mamMajiaH ThIC
aKmapaTka HETI3JIeNTeH dJieMJle ajamjap/a JIOTUKAIBIK Oiiay >KOHE Mocesenepil
KyMem TypAe mienry KaOuleTiHiH Ooiybl alpbIKIIa ©3€KTUIIKKE ue. ATaiFaH
KaOUIeTTep amamjaapra KypJell >KarFaaiimapia THIMAI IIennmaep KaObulaayra,
aKIapaTThl TalayFa KoHE AYPhIC KOPBITHIHIBI )KacayFa MyMKIHAIK Oepeni, Ooariak
MaMaHJlap MAaTEMAaTUKAHBIH FBUIBIM, TEXHOJOTHS, HWHXXEHEPUS CHUSKTBl OpTYpIil
caJlaJlapblH/Ia JKOFAphl HOTKIKETe KETy VIIIH KaXEeTTI KYpalJapMeH KaMTaMachl3
eTuIeIl.

byn kabinerTep OUTIM alylIbUIapIbIH MaTeMaTUKAIBIK OUTIMACPIH HAKTHI dJIeM
KOHTEKCTIHJIE KOJIIaHy KaOineTiH OaranaiiTeiH PISA CUSKTBI XanmbIKapaiblK Oaranay
OapeichiHia KepiHic TaOaabl. PISA OaranayblHIarbel TancblpMaliap CTYIEHTTEPIEH
MaTeMaTUKaJIbIK OUTIMHIH O€piK HEeri3iH FaHa eMec, COHBbIMEH Karap OyJ OutimMl
OPTYPJl KOHTEKCTTEpJC Taljaylabl >KOHE KoymaHyael Tanam etemi. PISA-2022
XaJIbIKapaIbIK 3€PTTCYIHIH HOTHKEIepl OOMBIHINA Ka3aKCTaHABIK O1711M alTyIITbLIapIbIH
50 %-b1 MaTeMaTUKaNBIK CayaTTBUIBIKTBIH 6 JACHTCHIHIH 2-111 JeHIeHiHe KEeTKEH, ajl
Tek 1%-b1 6-neHrerieri 6amn xuHaranbiH kepceTTi [10]. Eximisain HoTHX)ECIH Tanaay
apKpUIbI OUTIM aymibUIapAblH OOMBIHIA Y3aK MOTIHIEPAl TYCIHY, JIEpeKci3 Hemece
KapaMa-KaImbl YFBIMJAPMEH JKYMBIC ICTEY, >KACBIPBIH Oe€Nrijiepre Heri3aelreH
dakTiyiep MeH TIKIpIep/l aXbIpaTy CHUSKTHI KOFaphl OWJay JaFabUIapbl KETKITIKTI
MOJIIIep/ie JaMbIMaFaHIBIFRIH KOpceTemi. ATalFaH JaFIbUIap JOTUKAIBIK Onjay
JEHreriHiH ToMEHAIrH cunarraiael. Ce0ebl, JIOTMKAIBIK ONIayIblH KOFaphbl
JlaMbIFaHbl KOHTEKCTIK TarCchIpMaliap bl )KEH1UT 9p1 THIM/II IIENTyTre MYMKIH/IIK Oepe/i.
On TepeH Tanmayra, CBIHU TYPFBIJIAaH OWMJIayFa >KOHE JOJICNJII KOPBITHIHABLIAD JKacan
ouryre narmputaHabIpanbl. COHIBIKTAH JIOTMKAJIBIK OHjay AaFIbUIAPBIH JaMBITY
crynentrepal PISA cuskTel Oaranayaa 03bIK OOJlyFa FaHa €Mec, COHBIMEH KaTap
oJlap/AbIH OoJaIaK oKy J>KOHE KociOM 137eHIcTepl Ke3iHAEe HaKThl oJeMJeri
npoOemManappl MEeNTy/iH KUBIHIIBUIBIKTAPbIHAH OTYTe MalbIHAAy YIIH MaHBI3IbI
0O0JIBII TaOBLIAIEL.

AHBIKTaJIFaH JIOTUKAJIBIK OWJIAyJAbIH MaTEeMATHKAJIBIK OUTIMIIET1 epeKIIeTKTepi,
JIOTUKAJIBIK OMJIAyIbl MATEMATUKAHBI TYCIHY MEH KOJIZIaHY IbIH HET131H/1€ )KaTKAHIbIFbI
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Typaibl TYXBIPBIM KypyFa MyMKIHAIK Oepemi. OHCBI3 MaTeMaTUKaHbl OKBITY -
dbopmynanap MEH alrOpuUTMIEPIiH MOHIH TYCIHOCH MeXaHUKaJIBIK €CTe CaKTayra
alfHanazpl, ecenTepl mbFapy OapbIChIHA A0JIOH/BIK OWJIaHy TUI KOJAAHBLIAIbI,
an Oyl  MaTeMaTUKalblK  OUTIMAI  e3remie  TalchlpMajap  OpbIHAAy/a
UMHTEpHIpeTalusiiayFa KHHATATBIHBIFBIH KOPCETE/I].

K.JleBnuH [72] mMaremMaTHKaHbI TOPTINKE, KYPbUIBIMFA, YJTIre KOHE JIOTUKAJIBIK
KaTblHACKa 0aca Ha3ap ay/apaThiH 3aHABUIBIKTAp TYPaJibl FEUIBIM PETIH/IE aHBIKTAIbI.

A.3aman «MatemaTHKanbIK 011iM 6epy e OUTIM amylIbIIap IbIH MIBIFapMAaIIbUIBIK
OMJIay YKOHE JIOTHKAJIBIK Oiay KaOlJIeTTEpiH JaMBITY KaXeT», - JIET aTal KOPCETKEeH
[73]. Onbl xammel anranma Oapielk OutiM  Oepy OarmapmamanapsiaeiH (BBB)
CTYIEHTTEpi, aTam aiTKaHaa MatemaTiuka bbb-HbIH cTyneHTTepi Tamam erei.

MaremaTukayiblK OuliM Oepy OUIIM alylIbUIAPBIH aIrOpUTMIEPAl KojaaHa
OTBIPBITT E€CENTEePAl MIENTyre BIKNAT €TETIH OKYIIBLIAPABIH JIOTHKAJIBIK OWJIaybIH
naMbITyFa OarbITTanraH [74]. Byn »karjaiiia JIOTMKaJbIK OMJIAylbl KapamaibiM,
KYPBUIBIMCBHI3 OMJIay/laH aXXbIpaTy MaHbI3bl. Kapamnaiibim oiisiay ke0iHece JTOTUKAIIbIK
JAFIbUIapbl  JAMBITHANTBIH MEXaHUKANBIK €CTe cakTayra okeneal. Jlambirad
JIOTUKAJIBIK OMJIayhl )KOK OLJIIM ayIIblaap 9JICTTET1 XKaFaaiiap bl mele agaapl, 0ipak
’KaHa MIHJIETTEpPMEH Ke3/ecy 1e KMbIHABIKTapFa Tam oomazisl [75].

T.P.1I06 xone P.Xycun «JIorukanablK OKBITY OJlapFa MOCEJICHIH MOHIH
TEepPEHIPEeK TYCIHYTe KOHE HET13/IeITeH IIeIiM Ta0yFra KoMeKTece 1, OyJ1 03 Ke3erinje
OJIApJIBIH JIOTHKAJIBIK OMIIayBbIH JaMBITaIbI», - 1T ecenTeii [76].

MaremaTukayiblK OUTIM Oepyaeri JIOTMKaJbIK ONIayIblH MaHbI3ABUILIFBI JKaH
[Inaxe men JleB BeIrorckuiiiH Oananapaarbl JaMmy Ke3€HAEpI MEH MpOLEeCTEepiH
3epTTEreH 3epTreyliepiMer pactanaabl. XKan [luaxe jgoruxanbiK OoWiIayJbIH JaMYbI
HAKThl Olepauusiiapiad aOCTpakTiIl OWayabl KalbIITACTBIpYFa MACHIH Ke3€H-
KE3EHIMEH >XYPETIHIITH KepceTTi. bys ke3eHzep OuIiM anylbuiapra KapamaibiM
MaTeMaTUKaJIbIK YFBIMIAPABl TYCIHYIEH Oactam anreOpaiblk OpHEKTEp HeMece
byHKUUSIIap CHUSKTBI Kyplenl aOcTpakmusuiapAasl urepyre OIpTIHIEN Kelryre
MYMKiHIIK Oepeni. byran koca, JleB Bwirorckmii «OKpITYy ME@H KOTHHTHBTI JaMy
QJIEYMETTIK OpTaMEH e3apa SPEKETTeCy apKbUIbl KXYpell», - IeM, MOACHHU-TAPUXH
tocinmi yeelHasl [41 6. 29]. On MyraliMHIH JOTHKAJIBIK OWIay/Ibl JaMBITYIAFbl POTIH
aTam eTim, OLTIM aTylIbIapFa TEOPUSIIBIK YFBIMIAP MEH OJIap IbIH HAKTHI KOJIJJAHBLTYbI
apacblHza OalaHBIC OpPHATYFa KOMEKTECETIH MYFajiM €KEHIH aTam oTTi. MbIcabl,
TCOMETPHUSHBI OKBITY KE31HE MYFaIiM TCOPHUSIIBIK YFRIMIAPIbIH HAKTHI OMIpAC Katai
KOPIHETIHIH KOPCETY YIIIH COYJIeT HeMece TaOUFaT MbICAJIIAPbIH KOJIIaHA alabl.

MaremaTukayiblk Ol1iM  Oepy OapbIChIHIA JIOTHMKAJBIK OMJIay MoceJeciH
3epTTEreH NCUXOJOorTap, IUIaKTap MEH dICKepepiH eHOEKTepiHe CyHeHe OThIPHIT,
JIOTUKAJIBIK OJIay CBIHU OMJIay, MTBIFapMAIIbIIBIK OIay, MeTaTaHy KoHE MPOOIeMaHbI
IICITY CHSAKTHI 1a TAHBIMJIBIK JIaF IBLIAP bl JAMBITYMEH THIFbI3 OaiJIaHBICTBI EKCH/TIT1H
aHbIKTaAbIK (21-cypet). OcChl TaHBIMIBIK JaFAbUIAPIBIH ©3apa OpPEKETTECYl OKY
MaTepHUaJIbIH COTTI UTEPY YIIIH TYPAKTHI HET13 KYpPYyFa BIKIA €TE/Il.
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Cypert 21 - JlorukaibIK OiIayIbIH TAaHBIMIBIK JaFIbLIAPBIMEH OalIaHbIChI

1) cbiHM oiinay JamMbIFaH JIOTHKAJIBIK OJIayChl3 MYMKIH €MeC aKnapaTThl Tajuaay
XKoHe Oaranmay KaOUleTiIH KaMTuabl. bByn narnpuiapabl MEHIEpreH CTYIEHTTEp
MaTeMaTUKaJbIK €CeNTepAl ULIelIN KaHa KOoWMal, OJapIblH TYXXbIPhIMJIAPbIHBIH
JYPBICTBIFBIH Oaraliayra, KaTesep/il TalljayFa sKoHe oJIapbl Ty3eTyre Kaounerti. CbiHu
TYPFBIJIaH OWJIAYIbIH JKeTEeKII 3epTTeyininepidiy 6ipi [Tutep daccuoH cbiHU OMIay/ bl
JAMBITAThIH CTYJEHTTEp MaTeMaTHKaJIbIK apryMEHTTEpAl TajjayAa >KoHe KypJleni
eCernTep/Ii eIy e )KOFaphIpaK HOTHKE KOPCETETiHIH aiTaasl [77].

Mpeicanbl, «bIKTUMaNIBIKTap TEOPUSCH KOHE MATEMATHKAJIBIK CTAaTUCTHUKA»
TIOHIH OKY Ke3iHje (3-KecTe) CTYACHTTEp dPTYPIIi OKUFaIapAblH bIKTUMAJIBIFbIH CHIHA
TyprbiaH Oaranail OuTyl, IepeKTep/Ii Tangail OiTyl )KOHE COJI MAJIMETTep HeTi3iHae
KOPBITBIHABI *acall Ouryl Kepek. JIorukanblK oijiay ojapfa ChIHM TaJJayJiblH HeEri3l
O0JbIN TaOBLIATHIH JAEPEKTEP MEH KOPBITHIHIBUIAP apachlHAa OailaHblc OpHATyFa
KOMEKTeCE/I].

Kecte 3 - «bIKkTUMaNIbIKTap TCOPHUACHI KOHE MAaTEMATHKAIIBIK CTATUCTHUKA» TOHIH/C
CBIHU OMJIayJIbl KOJAaHy MbICAJIIApPbI

JlorukainsIk oiiaybl
KOJIJTaHY TaIllChIpMachl

TanceipManapablH MbICaIIapbl

1

2

blkTumanaeikrap
TEOPHUSCHI

MaTeMAaTUKaJIbIK
CTAaTUCTHKA  IIOHIHCH
ecentep: benrim Gip
CaHHBIH TYCy
BIKTAMAJIbIFBIH

KOHC

blkrumanapikka OaliaHBICTHI TANICKIpMaap:
1. Eki cy#HekTi JaKkTblpy Ke3iHIe KOCHIHJBICBIHBIH 7
BIKTHMAJIJIBIFBIH €CETITeH3.
[Hemyi:
OpOip cyHeKTiH 6 >KaFbl 0ap, COHIBIKTAH €Ki CYHEKTI JaKThIPy Ke31He
MYMKiH 0OJaThIH HOTHIKENIEP/IiH KAIIbI CAHbI:

6x6=36

Tycy
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3 — KECTEHIH aJIFachl

1 2
TaJJay, HOTIIKENEP/l | KOCBIHABICHBIHBIH 7 IIBIFYbl alfHAy BIKTUMAJABIFBIH TalOy YIIiH eKi
KOHE OJIap/BIH | CYHEKTIH MOHAEPiHIH KOCHIHIBICHI 7-T€ TEH OOJIaTBIH IKYITap.IbIH
BIKTUMAaJIAbIKTapbIH CaHbIH caHay Kepek. bIkTruman koMOuHausIap:

3epTTey.

(1.6). (2.5), (3:4). (4.3). (5.2), (6.1)

KomOunanusiiapasia 6 caHbl KOChLIa b,
bIxTumManapIx :

P 6 1

(coma7) = TRl

2. CraHzapTThl KapTajap KOJOJAChlHAH KbI3bUI KapTaHbl IIbIFapy
MYMKIHJIIT1H TaObIHBI3.
[Hermyi:
CrangaptTel Kosoana 52 kapra 6ap. KpI3bu1 kapTaiap »KypekTep MeH
KHUBIKTap, OJIapAbIH op TypiHae 13 kapraman 6ap, 6apiabiFbl 26 KbI3bLI
KapTouKasiap.
blkTumannuIk :

26

P(xpI3bL1 KapTa) = =5

3. Bip cyliekTi JaKThIpy KEe3iHJIIE JKYI CAHHBIH TYCY BIKTHMAJIBIFBIH
€CEeIITeH13.
[emyi:
CyitexTin 1-1eH 6-ra aeiinri canaapsl 0ap 6 »xarsl O6ap. XKyn cangap 2,
4 sxoHE 6, IFHU 3 KOJIAWJIBI HOTHXKE Oap.
bIkTuMannauIk :

3 1

P(kyn can) = £=3

4. Exi MoHeTaHBI JaKThIpFaH Ke3Jle KeM JereHje Oip MIiK TycCy
BIKTUMAJIJIBIFBIH TAOBIHBI3.
[emryi:
Exi MoHeTaHbIH 4 BIKTUMaJ HOTHXKEC] Oap:

Bbyk-0yk, OyK-11IiK, OIK-OYK, IIK-IIIK
bizai kem nerenne 6ip mrik 6ap HOTHKE KbI3BIKTHIPA/IbI:

Byk-mik, mik-0yK, MIK-IIiK

by 3 Konaiinbl HoTHXKE Oap JereH cos.
bIxTuMannpIx :

P_3
T4

5. 10 mapsr 6ap MemekTeH (3 KpI3bul, 7 KOK) KOK MIApIbIH TaHIATY
BIKTUMAIIALIFBIH €CEIITEH]3.

[Hemyi:

Kanta 10 mrap 6ap, oHBIH 7-1 KOK.

bIxkTuManapIxK :

7
P(kek map) = 10
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3 — KECTEHIH KaJFachl

1 2

CraTucTHKaIbIK Tangayra OaillaHbICThI TalIChIpMaap:

1. Tonrtarsl cTyieHTTEp OONBIHBIH apU(PMETUKAIIBIK OPTACHIH TAOBIHBI3.

[emryi:

ApudmeTukanbKk opTa MbiHA (PopMyIia OOMBIHINA ecenTeNe/i:
BapJiblK MaH1epAiH KOCbIH/bICHI

AprudMeTHKaNbIK OpTa =
pré wop MoaHepAiH caHbl

Kangampap:
1. Tomrarel GapIIbIK CTYACHTTEPIIH OOMBI Typaabl MOJIIMETTEP
JKUHANMBI3.

2. bapnbelk MoHAEpII KocaMbl3, Mbicaiibl, 170, 165, 180 sxone 175
CM MaHepi Oepijice, OHJ1a KOCBIH/IBI OChIIAai 00JaIb:
170+165+180+175=690
3. by comans! okymisutap canbsiHa Oenemis. bizaig mpeicanna 4
OKyHIbI 0ap, oHAA:

690 _ 172,5
4 - )

4. Ocpuiaiila, OKyIIbUIApAbIH opTaia 00ibl 172,5 cm.

2. Canjap >KUBIHBIHBIH MEIMAHACKIH aHBbIKTaHbI3: 5, 8, 10, 12, 15.
[Hemyi:
Mennana — CyphINTAFaH CaHIAP JKUBIHBIHIAFBI opTama MoH. Erep
AIIEMEHTTEP CaHbl TaK OoJica, MeauaHa OpTalbIK MOH, erep Kyn bosca,
€K1 OPTaJIBIKTBIH OpTallla MOHI 00JIaabl.
Kanamnap:
Jlepekrepai ecy peTiMeH CypbINTalbIK:
5,8, 10,12, 15
Oprama Mol Ta0y. Cangap canbl Tak OoJIFaHABIKTaAH (5 caH),
MeJMaHa YIIiHII caH 0oNMabl:
Mennana=10.

3. lepexTep YIIiH CTaHAAPTTHI aybITKYbI €CEeNTEHI3: 2, 4, 6, 8, 10.
Memyi:

CrangapTThl aybITKy MOHJIEpPJIIH oOpTalla apu(MeTHKaIblK MOHHEH
KaHIIAJIBIKThI aybITKUTHIHBIH eieiii. OHbIH (hopMyrachl:

N
1 2
o= NZ(Xi — W
=1
MyHna,
Xi — 9pOip jkeKe MoH
1 — apu(METUKATBIK OPTACHI
N — MoHIep/IiH CaHBI

Kagampnap:
1. Opraiua apupMeTHKaIBIK MOH/1 TaOaNBIK :
2+4+6+8+10 30
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3 — KECTEHIH KaJFachl

1 2

2. OpOip MOHHIH OpTallaJaH aybITKybIH €CENTeHMi3 KOHE OJIApIbIH
KBaJ[PaThIH aJlaMbl3:
(2-6)>=(—4)*=16
(4-6)*=(-2)"=4
(6-6)2=0%=0
(8-6)2=22=4
(10—6)? = 4°=186.
3. KBagpaTThIK aybITKYJIapabl KOPBITHIHABUIANBIK:
16+4+0+4+16=40
4. KBagpaTThIK aybITKYJIapAbIH OpTaIia MoHIH TabalbIK (OyI1

JIACTICPCHS):
40 g
= =
5. CtangapTThl aybITKYABI a1y YIIIH TUCHEPCUSHBIH KBaApaT TYOipiH
aJIaMBbI3:
c=+8=283

4. CpIHBIITAFBl CTYIEHTTEP CaHBl Typalbl MAITIMETTEp ipIKTEMECiHIH
JMCTICPCHUSICBIH TaOBIHBI3.

[emyi:

Jucnepcus-0yi1 iepeKTepIiH opTaiia MOHIHE KATBICTBI TapalTy OJIIIeMi.
IpikTey mucnepcusiChIHbIH (OPMYIIAChL:

N
1 2
c = NZ(Xi )
i=1

byn dopmyna crannapTTel aybITKY (popMyiaceiHa yKcac, 6ipak KBagpat
TYOIpiHEH IIbIFapbUIMaiibl.

Kagampap:

1. CtyneHtTep caHbl Typaibl AepeKTepHAiH apupMeTHKaIbIK OpTaiia
MOHIH Ta0albIK.

Mpican: erep Oi3ne S5 CHIHBINTaFbl CTYACHTTED CaHbl Typajbl
MamimerTep Ooica: 20, 22, 18, 25, 24, onna aucnepcust Keneciaen

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

= 5 5

= 21,8

2. Op MOHHIH OpTalIaJaH aybITKYbIH €CENTET, Oap bl KBAAPATTANMBI3.
(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. KBazparTapblHbIH KOCHIH/IBICHIL.
3.24+0.04+14.44+10.24+4.84=32.8.
4. JluctiepcusiHbl Taly YIIIH aybITKY KBaJpaTTapbIHBIH KOCHIHIBICHIH
JIEpEeKTep CaHbIHA 0OJIeMi3.

Hucnepcus:

32,8
O'2 = T = 6,56

42




OcpiHIali MaTeMaTHKAIBIK €CEnTep/ll IIENTy JOTUKAIBIK OWIayJbl JTaMbITyFa
MYMKIHJIK Oepeli, OUTKeHI OJ1 CTYACHTTEPACH HAKThl KYPBUIBIMAAIFAH JQJICIAEPI],
JEPEeKTeP/Il JOUEKTI TanjayAbl >KOHE MaTeMaTHKAJBIK SJICTEp.l KOJIJAHYbl Tajiar
eTeai. MyHaii ecentepi mienry 6apbIChIHA CTYAECHTTED 3aHIbUIBIKTAP/Ibl AHBIKTAYFA,
MYMKIH HOTHXKEJIEpl TajjayFa >KOHE CbIHM OWJaylbl OJaH opl JaMbITyFa HeEri3
OONaThIH JIOTUKAJBIK OiJlay Ti30eriH Kypyra yiupeHenl. CaHIBIK KOHE camalibIK
JIEpeKTepre cyheHe OTHIPHIIN, >KarJai bl ChIHU TYpPFbIIaH Oaranay, cajajaapblH OoJKay
YKOHE HET13/IC/ITeH Menrmaep KaObuiay KaoiaeTi JOTUKAIBIK Talaay bl KaXeT €TETiH
€CENTEPMEH JKYMBIC ICTeYIIH TYPAKTHI TOXKIPHOECi HOTHIKECIH/IE KATbITITACaIbI.

ChIlHM JKOHE JIOTHKANBIK OiJlay apachlHIarbl OailJIaHBICTBI 3epTTereH Jluana
XanmepH Oyl JAarapUiapAbl JaMBITY KEIICH[1 Tajljay MEH aKmapaTrThl CHHTE3ICYi
KQ)KET €TETIH ecCenTep/Il IIENTy 1€ CTYACHTTEP OHTANJIIbI )KETICTIKKE )KETETIHIH KOPCETTI
[11 6. 283-284]. Mpicayibl, TCOMETPHSUIBIK TEOpEMalIapbl JSJICIICY €CEHTEepPIHIC
CTYJEHTTEp ©3/IepiHIH OoKamMaapbl MEH TY KbIPBIMJIAPBIH CHIHU TYPFbIIAH Oaraiarl,
OJIap/Ibl IOTUKAJIBIK JOUEKTIIIKKE TeKCepyl OaphIChIHa aTaIMBIII IaFAbLIap MaHbI3bI
KbI3MET aTKapaThIHbIH KOPCETTI.

2) mbIFapMalibUIbIK OMay mpoOriemManap/pl MIEHIyIiH JKaHa KOJIJapblH aIia
OTBIPBIT, JIOTUKAIBIK OWIAyJbl TOJBIKTHIPYIAa MaHBI3ABI  POJ  aTKaApabl.
[IprrapManibuIbIK OMJIay KOOTHECE MHTYUTUBTLIIK MEH CTUXUSUTBUIBIKIICH OaliIaHbICThI
OoJIFaHIBIKTAaH JIOTUKaFa KapaMa-Kapchl Je KaOblIgaHFaHbIMEH, 1C JKY31HIe Oy eKi
Jarnpl OUTIM adylibUlapFa CTaHAApTThl €MeC MICMIMAEpAl Ta0yFa *oHE OJapblH
YTBIMJIBUIBIFBIH CBIHM TYPFBIIAH OarajiayFa MYMKIHJIK O€peTiH ThIFbI3 OaijlaHbICTa
XKyMbIC icTeimi [78]. MareMaTHKaHbl OKBITY IPOLECIHIAC JIOTHKAIBIK KOHE
HIbIFAPMAaIIbUIBIK OWJIay/ibl OIPIKTIPY TAaKBIPBINTBI TEPEHIPEK KOHE KAH-)KAKTHI
TYCIHyTe BIKIAT €Teli, OYJI ocipece Kypiedl >KoHe CTaHAapTThl €MeC ecemnTep/il
HIENTY 1€ MaHbI3/bl OOJIBIN TAOBIIAIBI.

Mpicaiibl, anreOpa MoHIH/IE MIBIFAPMAIIbUIBIK KOHE JIOTUKAJIBIK OWJIay TEHACYIEP
MEH TEHCI3JIIKTEep KYWECIH MIenryJe MaHbI3Abl pesl aTtkapanbl. JKorapbel mopexernt
TEHJCYJICPAl MICIyAe CTAaHAAPTThI JOTUKAJIBIK TOCLT KBAApaT TECHACYJCPHAl IICIry
yiriH ¢akropuan Hemece GopMmyranapasl KOJIAaHy CHUAKTBI OCNTii alropuTMaepii
KOJiIaHy OoJiblll  TaObUIaAbl. Alaiiga, IIBIFAPMAIIbUIBIK OWMIIAY TEHJACYJIEPAiH
CUMMETPHSICHIH KOJIJTaHy HEMECe alHbIMAIbLIAP/Ibl aybICTHIPY apKbUIbI TEHACYICP/Il
TYPJICHIIPY CUAKTHI Oaama >K0J1apbl YChIHA aajbl.

KBaapar TeHmeyai memkeH Ke3/1e mblFapManibuibikka Kapaano oficin Kogany
HEMEeCe OJICTI HEFYpPJIbIM KYpJAENl KarJaijlapra >Kallbulay Kipyl MYMKIH, Oy
TeHJeyJepaAiH TYOipJiaepiH TuiMIipek TabyFa HeMece TINTI IIenIMIepAiH kKaHa
KJIACTaphlH alllyFa MyMKIHAIK Oepefl. by okyuibuiapaad cTaHIapTThl eMec TICLI,
TEHJICY/Il TaJlJIay JKOHE TYPJICHAIPY KaOlJIeTiH Tajam eTe/ll dKoHe 03 Ke3eT1HAe oJapIblH
MaTEeMaTUKAJIbIK KOKXKUErH KeHEeHTeal oHe anreOpaHblH opTypil Oemimzaepi
apachIHIAFbI KaHa OalIaHBICTAp bl KOPYTe MYMKIHIIK Oepe/l.

Canpap TeopusChIHIA Ja IIBIFAPMAIIBUIBIK OMJIay MaHBI3NBI POJl aTKapajbl,
ocipece OOJIHTIMTIKKE, KAl caHgapra Hemece OYTIH caHAapJarbl TEHICYJEepre
KaTbICTHI ecenTep/ai menryze. JIorukanblk oiay Oenriii akcuoManap MeH JoNeNaepre
HET13/IeJITeH TeopeMaap MEeH cajiapiapabl TYKbIpbIMIayFa keMekTecel. Jlereamen,
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KYTIEreH MemimMaepi HeMece JaNeaepAl Taldy YIliH HIbIFapMaIlbUIbIK Oilay KaxKeT
OoJbIn TaOBLIARI. 4-KecTene OLTiM adyliblIapAblH IIbIFAPMAIIbUIBIK OUJIAYBIH JKOHE
JIe JIOTHKAJIBIK OMJIayBIH JaMBITYAbI BIHTAJIAH/IBIPATHIH €CEITEp OCPINIreH.

Kecre 4 - «Anrebpay, «Cannap TeOpHUsChbD) MOHJAEPIHEH IIBIFAPMAIIBUIBIK Oy bl
KOJIIaHy MbICaJIJIaphl

Ecentin Typaepi ety xonmapsl
1 2
Tenmey  cummerpusceiH | l-ecem:
naaiany Tenneyni ment:
x3+6x2+12x+8=0
[Hemyi:
Tenneyni Typienaipy
bipinmi kagam — TeHAEyAl TONBIK Ky0 TYpiHAE KepceTyre

OonaTeiHBIH Oaiikay. Bynm TeHaeyniH KyYpBUIBIMBIH TaHy YUIIH
HIBIFAPMAIIBUIBIKTEL  Maigananynbl  Tanman  eremi. OHBI - Keneci
dbopMaza kepceTyre 00JIaIbI:

(x+a)3=0.
OcCBbl OpPHEKTI alIalbIK;

(x+a)’=x3+3ax?+3a’k+a’

Enmi MoHII a TeHIEYiHE ColiKec KeJIeTiHIeH eTil TaHaay Kepek.
X3+6x2+12x+8=0 TemmeyiHiH KOd()(PUIMEHTTEPiH KapacTHIPHIM,
onap/pl KyO ©pHETIMEH CabICThIPANBIK:

3a=6=a=2

3a%=12
a®=8

ConbIMeH, TeH ey 1 Oblnail epHeKTeyre 00Jabl:

(x+2)3=0
TyGipnepin Taby
Enpi Oyn TeHaeyniH meniiMi MbIHAY €KeHi aHBIK:

X+2 =0 = x=2

Kayabbl: x=—2
AVHBIMaTBIIAPABI 2-ecert:
aIMacTBIPY/IbI Tenneyni menr:
IIBIFAPMAITBUTBIKIICH x*-5x2+4=0
naiianany AVHBIMaTBUIAP/IBI AYBICTHIPY

MyHzia «aifHBIMQJIBIHBI ~ AYBICTBIPY»  IIBIFAPMALIBUIBIK — TOCUIIH
KOoJaHyra OoJajb: sz, Jien  anablK. byn kxarmaiiia TeHaey
KaparnaibIMbIpaK Typre TypJiaeHIipiaesai:

y?—5y+4=0.

KBanpat tenaeyai menry

Enpi kBagpat TeHey/ai mememnik

O y1uiH TMCKpUMUHAHTTHI KOJIJaHyFa O0ajbl:
D=(—5)?—4-1-4=25-16=9.

Enni Tenaeyain TyOipiepid TabanbIK:
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4 — XeCTeHIH KaIrachl

1

_—(-5)+V9 53
- 2-1 )

TyGipnepi:
_5+3 4
Vi = 2

X alfHBIMaJIbICBIHA OpaaMBbI3
Enzii y = X? exenin ecke Tycipeiiik. CoJ YITiH ToMeH ieri TeHaeyaepi
HIeHIeMi3:

Kayabbr: x=—2,2,—1, 1

Tenneynep KYyHeciH

IIBIFapMAaIIbUIBIK
TYPIACHIIPY

3-Ecem:
Tenneynep xxyieci menIiHi3:

{xz +y? =25

x+y=>5

Memryi:
AMHBIMATBUIAPIBI
naiasany
By tanceipMa TepeHipek Taljgay MEH MIBIFapMAIIbUIBIK OWMJIAY IbI
KakeT eremi. KOCBHIHABIHBIH KBaJIpaThl YIIiH Keneci (opMylaHbI
nafgajiaHa ajJaMbl3:

aIMacTBIpy JKOHE Oenruil  CoMKeCTIKTepl

(x+y)?=x>+2xy+y?
X+y=5 sxome X°+y>=25 exenin 6ine Typa, Oy MOHIEPAi TOMeHHET
bopmynara canamsl3:
52=25+2Xy
byn tenaey 01371 kenecire okenen:
25=25+2xy = 0 = 2xy = xy = 0.

XKarnaitnapra Gemy
Kaszip 6131e xy=0 moni 6ap, 0yi1 x=0 Hemece y=0 ekeHairiH OUTaipemi.

1. Erep x=0 6osca, onna y=5 (X+y=5 TeHneyine cyiieHcek).

2. Erep y=0 6onca, onma X=5.
KayaOsbr:

x=0, y =5 "Hemece x=5,y =0

Canpap TEOPHUACBHIHIA
IIBIFAPMAIIBUIBIK  TOCUII
nagaiany

4-Ecer:

Temenzeri TeHEy N1 KaHAFATTAHABIPATHIH OYTIH CaHIaP/IbIH
OapabIK (X,y) )KYNTapbiH Ta0y KepeK:

[emryi:

byn Tenneyai kebelTkimTepre 6oy 9iCiMEH TYpJIeHAIpyTe
OoJaabl:

x2—y?=21.
X*—y?=(x-y) (x+y)=21.
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4 — XeCTeHIH KaIrachl

1

2

Enpi 6i31¢ exi caHHBIH KOOSHTIHIICI TYpiHAETI TeHILY Oap:
(x-y)(x+y)=21.

bisre (x—y)(x+y) keb6eiTinmici 21-re TeH OonaTeIHIal X )KOHE Y
OYTiH caHIapbIH Taly KEpeK.
21 caHBIHBIH 0apJIBIK MYMKIH 00JIATHIH KOOCHTKIMITEPIH
KapacThIPANbIK:

(x-y)=1, (x+y)=21,

(x—y)=1, (x+y)=—21,
(x—y)=3, (x+y)=7,

(x—y)=3, (x+y)=7
Enpi op6ip >kym yiIiH TeHaeyaep *KyHeciH memnemis.
1. x—y=1 xone X+y=21:

x—y=1
{x +y=21
Tenneynepai KOcalbIK:
2X=22 = x=11
X=11-ni GipiHiIi TEHAEYTe KOSANUBIK:
11-y=1 = y=10.
Hormwxkecinme (X,y) = (11,10) sxyObiH anaMbi3.
2. X—y=—1 xoHe x+y=—21:
x—y=-1
{x +y=-21

Tenneynepai KOCalbIK:
2x=—22 = x=—11.
x=—11 MoHIH OIpiHIII TEHACYTE CalalibIK:
-11-y=—1 = y=-10.
Keneci »ynTsl amambi3
(x,y) = (-11,-10)
3. X—y=3 xxoHe X+y=7:
X—y=3
{X +ty=7
Tenneynepai KOCaibIK;
2x=10 = x=5
X=5-Ti GipiHIIi TeHaeyre caJalbIK:
5-y=3=y=2.
Conpa Keneci )KYIThI aJaMbl3:
xy)=(52)
4. X—y=—3 xxoHe x+y=—T7:
x—y=-3
{x +y=-7
Tennaeynepai KOcalbIK:
2x=—10 = x=—5
Xx=—5-Ti OipiHIlI TeHAEyre calalbIK:
Keneci xynTsl anamsi3:
(x,y) = (-5,-2)
XKayaOsr:
Tenpeynin OapibIK MEHIIMAEPI:
(x,y)=(11,10),(-11,-10),(5,2),(-5,-2)
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MatemaTukaibIK ecenTepAl MenryAeri Oy TaCUIAep MIbIFapMaIIbUIBIKIIEH KaTap
JIOTHKaJBIK OWJIay bl JAMBITYFa bIKIANI €Te/ll. TeHaeynep HeMece TEHCI3IIKTep Kyhecl
CUSIKTBI €CEeNTepAl IIElly Ke31HJE JIOTUKAJIBIK TOCUI OKYIIbUIApFa MaTeMaTHUKaJIbIK
amaJijapJpl KaTaH OpbIHAayFa, opOip KajaM/bl TaJJayFa *KOHE KOPBIThIHbIIAPbIHBIH
IYPBICTBIFBIH TEKcepyre MyMKIHIIK Oepeni. CoHpail-ak, CHMMETpHSIHBI Maiij1anany,
allHBIMaJbUIApABl  ©3rEpTy HEMEce TEeHJAEYJepAl IIEUIyJiH CTaHAApTThl €Mec
TOCUIIEPIH KOJIJaHY CHSKTHI IIBIFAPMAIIbUIBIK TOCULACP €cenTepal MICHIyIiH
TUIMIPEK HEMECe TINTI KapanaibIMbIpak o/icTepine okenyi MyMkiH. Ecenrrepai memry
OappICBIH/IA IIBIFAPMAIIBUIBIK KOHE JIOTUKAIBIK OWIaynblH Oy yiiecimi MOHII
TEpEHIpEeK TYCIHyT€ BIKIAaT €Te/ll, MaTeMaTUKAJIbIK MHTYUIIUSIHBI JAMBITA/IbI )KOHE OKY
MPOLECIH Ma3MYH/IbI )KOHE KbI3BIKTHI €TE/II.

MaremaTukanblK —TanAayda [IBIFAPMAIIbUIBIK OJKOHE JIOTUKANBIK — OMiIay
GyHKIUSTapABI, ONAPAbIH MIEKTEepPiH, TYBIHABLIAPHI MEH WHTETpaIapblH 3epTTey
Ke3iHjae OipiH-0ipl TONBIKTHIpaAbl. AJjaija, IIbIFapMaIlbUIBIK OMJIay »KaHama
TONENAEepAl  KOJJaHy, aWHbIMalbUIaplbl aybICTBIPY apKbUIbl  (QyHKUUSTIAP/bI
TYPJACHIIPY HEMECE NeOMETPUSIIBIK MHTEpIpeTalusIappl KOJIAaHy CUAKTBI Oanama
oaicTepAl KoiaaaHyFa MYMKIHJIIK Oepei.

Mpicanbl, S5-kectene OeplreH HHTErpaijibl €cenrteyre OarbITTajJfaH €cerTe
HEMECE AUTUNTUKANIBIK, TUIIEpO0IIaIblK MHTETpaap CUSKThI Kypaeni GQyHKUIusIap/ bl
OIpIKTIpY Ke31HAE CTaHAApTThl HMHTErpajjay oicTepl THUIMCI3 OO0Jybl MYMKIH.
[ prrapMambuIbIK QYHKIMS CAMMETPUSTIAPHIH, apHAWbl HYKTENIep i TaJlJay 16l HeMece
CaHJBIK OHICTEPll KOJJAHYIbl KaMTYbl MYMKiH, OyJ TEK JIOTMKAaIbIK OHICTEp.l
KOJIIaHY apKbLIbl KOJI JKE€TIM1 OOJIMANTBIH IIeIIMIepAl Tad0yFa MYMKIHIIK Oepei.
byn Oinim  anymsuiapAblH  OWJay HMKEMIUTITIH KOHE ecenTepiAl IIelly YIIiH
MaTeMaTHKAIBIK KypalaapJblH KeH ayKbIMbIH KOJAaHy KaOlIeTiH JaMbITaIbl.

Kecre 5 - HTerpanisl ecenteye mblFapMaIibUIbIK OMIay/Ibl KOJIIaHy MBICAIIBI

Eceni memy tociii Ecenrepni memnry »oJsl
1 2
WuTerpanpl ecenteyze | IHTerpanasl TaObIHbI3:
IIBIFapMaIIbUTBIK KO3Kapac

1
[=| ———d
fl + sin?(x) x
[Hemryi :

OpHEKTI )KEHUIJIETY YIIiH TPUTOHOMETPHUSIIBIK TYPJICHAIPYIl
Z(X) __ 1-cos(2x) B

KoJmaHameI3. Typnenaipy 6apeichiHIa Sin .

ThI Maiifjaiancak 0oJaabl.
OpHEKTI TYpIACHIIPY:

1 1
I'= f 1 — cos(2x) dx = f 3+ cos(2x) dx
I+—— 2

2
= | ————d
f3+cos(2x) x
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5 — kecTeHIH XKaJFachl

1 2
Wurerpanpl ecenreye u = 2X aifHpIMaJIbUIAP/Ibl AYBICTHIPYIbI MaiilalaHaMbI3, OYJT
HIBIFaPMAaIIbUIBIK KO3Kapac xarmaiaa du=2dx:

S VA R S
= — — u = —
3+cos(u) 2 3 + cos(u) u
Byt mHTEerpapl ey Yl 3JUIMITHKAIBIK HHTErpaIIapMeH

0allTaHBICTBI CTAHIAPTTHI JICTEPIl HEMECE eCenTey/IIH
CaHJIBIK O/IICTEPiH KOJIJaHyFa 00JaIbl.
KayaOp1: IHTETpaIbl ey CaHIbIK JIICTI HEMece
AJUTUTITUKAIBIK MHTETpANIAp KeCTEIEePiH Maiaanany/ bl KAMTHIBI,
OYJ1 JIOTHKAJIBIK JKOHE IIBIFAPMAIIIBUTBIK TOCUIIEP Il KOIaHY IbI
KepceTe/i.

KoMOuHaTopukaga MIbIFapMalIbUIBIK OWJIay JOTUKAIBIK OICTEPTe MaHBI3/IbI
KOChIMIIIa 00JIbITT TaObUIa bl MbICasbl, 00BEKTUIEP OPHATIACTHIPY HEMECE OIPIKTIPY
MOCeJIeNIepIH HIeNIyAe CTaHIaPTThI JIOTHKAJIBIK TOCUI KOMOMHATOpUKa (hopMysiaiapsl
MEH TeopeMaslapblH KOJAaHy O0oJybl MyMKiH (6-kecte). Anaija, HIbIFApMAIIbLUIBIK
OilJlay caHay/blH CTaHJAPTThl €MEC TACUIAEPIH TaO0yFa MYMKIHJIK Oepelil, MbICaJbl,
KOCy-aJly MPUHIUIIH KOJ/IaHy, KalTalaHaThIH KaTbIHACTAp/Abl KOJAaHy HEMece TiMTi
BU3YyaJJIbl QJIICTED.

Kecre 6 - KomOunaTtopukanarsl ecentepil MIbIFapya IIbIFapMallbUIbIK OWUIayIbl
KOJIJIaHY MBICAJIbI

Eceni memy tociii Ecenrepai menry »oJbl
1 2
KombunaTopukanarb ecen | Ecem:
(WbIFapMalIbUIbIK  9MicTepl | 6 AJIEMEHTTIH >KUBIHTBIFBIH 3 00C eMmec 1K1 JKMbIHFA KaHIIa
KOJIJIaHy) KOJIMEH Oeryre 6osazsl?

bi3 norukanbIk 9iCTi KOJNJaHAMBI3 — EKIHIII Typre apHajFaH
CrupauHr ¢popMynacel, 0J1 n AIEMEHTTEpIHEH kKoHe k 6oc emec
1K1 KUBIHAAPIAHAAH TYPAThIH >KUBIHIBI 06y TocUIIepiHiH

caHbIH ecenteiiai. Dopmyra Kemeciae:
K

1 .
s k) =7 ) 0 (K)o
k!¢ i
=0
MyHaFbI S(n,k) — n SIIEMEHTTEeH TYpaThIH KUbIHIApFa OOTiHIeH
k 1mIKi )KUBIHIAPABIH CAHBI.
n=6 oHe k=3 yiH, kenecigen ecenreimiz

3
s63) =5 » 1 (3-8
i=0

Ecenreliik:
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6 — KECTEHIH KaJIFaChl

1 2
KomOunaropukamarsl ecell _ 1 p 6 . .
(WBIFapMAIIBUIBIK ~ QICTEPII 5(6,3) = 6 [(3%) = 3(2°) +3(1%) — (0%)]
KOJIZIaHy) 1

=2[729-3-64+31]

1 1
=—[729 — 192 4+ 3 = —[540] =90
6 6

IerrapMainbuiblk Ofsiay ecenti rpaduk TypiHAE YCBHIHYIBIH
BU3YaJIIBI 9ICIH KOJNAAHYIbl YCBIHYBI MYMKiH, MyH/a TeOenep
KUBIHHBIH 3JIEMEHTTEpl, aJl KaObIprajapbl Oip 1K >KHBIHFA
CHEeTIH OJJIEMEHTTEp apachlHAarbl OaljaHbIcTap  OOJBII
tabbutanel. ['padukansik TocT OeniMIepAiH KYPbUIBIMBIH
KOpyre JKOHE JKayamnThl pacTay apKbUIBI MYMKIiH OOJIAThIH
OeniMaepAiH CaHbIH TYCIHYT€ KOMEKTECe/I.

KayaOb1: 6 s1meMeHTTiH KUBIHTHIFBIH 90 sxonmMeH 3 60oc emec
1K1 JKUBIHFA Oeiryre 0oyabl.

JlorukamislK Oiay TalChIPMaHbIH IAPTTAPbIH TYXKBIPBIMIAYFa KOHE OHBI IICITY
yUIiH OeNrial oicTep/il KojagaHyra kKeMekTece . JlereHMeH, mbiFapMaliblIbIK Oiiay
TanChlpMaHbl YCHIHY YINIH TpaduKTepAl MaiagaHy HeMece BIKTUMAJIbIKTap
TEOPUSICBIHAH 9/IICTEP/Il KOJIJaHy CUSKTBI OajlaMa o/icTep/ll YChbiHA anajbl, Oy KaHa
YKOHE KYTIEreH HOTHXKENepre KOJl )KEeTKI3yre MYMKIH/IK Oepei.

3) Merarany 3amMaHayH 3epTTEyJiep METAaKOTHUTHBTI JaFAbUIAPIbI JaMbITAThIH
CTYJEHTTEpAIH JKOFapbl OKY JKETICTIKTEPIH KOPCETETIHIH »MOHE€ KOTHUTHUBTI
KUBIHJBIKTAPMEH JKaKChl KypeceTiHiH pactaiabl [79]. Byn marmpuiap cTyaeHTTEepre
OiiJiay MPOIIECIH CaHAJIbI TYPJE *Kocmapiayra, OaKplUIayFa KoHE PETTeyre MYMKIHIIK
Oepemi, oOcCbUTaillla TamnChpMajiapFa HETI3JENTeH  OKBITY  CTpaTerdsIapbiH
OHTANJIaHIbIPA/IbI.

MeTtaTaHy JOTHUKAJIBIK OMJIAyMEH THIFbI3 OAllIaHBICTBI, OUTKEH1 OJ1 OKYIIbLIapFa
ecenTep/li eIy MPOoIECiHe CaHallbl Typle Kapayra kemekteceni. Muicansl, ['.11pay
xoHe Oackamapbl [80] MeTakOTHUTHBTI JaFAbUIap ©3 OPEKETTEPiH IKAKCHIPAK
Oaranayra, TOTUKAJIbBIK KaTeJlep/al TadyFa jkoHe Ty3eTyre MyMKIHJIIK Oepeni, Oy oKy
MaTepHaliblH TEPEHIPEK TYCIHYTE KOHE Macemenep/Il ey aiH TUIMILIITIH apTThIpyFa
pIKNaT eTemi. JlamMbplFaH METaKOTHUTHBTI JaFabUiapbl O0ap CTYIACHTTEP JIOTMKAIIBIK
CTpaTerusuiapbl KOJIAHBIN KaHa KOWMAaWIbl, COHBIMEH KaTap OJapJbIH SIiCTepiHe
pednekcus kacaiinpl, Oyl KOHTEKCTKEe OalJlaHBICTBI €CeNTepAl IIelly TICUIAEpIH
perreyre MyMKiHIIK Oepeni. COHbIMEH KaTap, METaTaHy ©31H-631 peTTey KaOuleTiH
JaMbITabl — OYJI COHFBI JKbLIIApIaarbl 3eprreyiepMer [81] pacrtamraH OKBITYIBIH
MaHBI3[IBI acTeKTicl Oosbim TaOblmaAbl. ABTOp «MakcaT Kow, Oakpuiay >XKOHE
nporpecti Oaramay CHAKTBI METAKOTHUTHBTI CTpaTeTHsuIaplbl  KOJIAHATHIH
CTYJIEHTTEp OKYy TMpOIeCiH THIMAI >KOCHapiail anagepl, OYI OJapAblH KHBIH
TarchIpMaliap/pl, ocipece OCNTICI3MIK KaFmalblHAa ey KaOlaeTiH ®KaKcapTaabhy,-
nen keprcet [82].
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Conrbpl 3epTTeyJiep MeTaTaHyIbIH OKyJa MaHBI3bI POJ aTKAPATHIHBIH, OWjay
UKEMJUTITIH JKOHE »JKaHa KWBIHJBIKTapFa Oeiimeny KaOUIeTiH JaMbITaThIHBIH
pactaiiabl. ABTopnap «MeTtartaHy OKylIblUIapFa AYphIC MIEHMaep Il TadyFa FaHa eMec,
COHBIMEH KaTap OJiap/iblH OKY IPOLIECIH TEPEHIPEK TalljayFa KOHE OKY OPEKETIHIH
TUIMAUTITIH apTTRIPY YIIIH CaHaJbl MIEHIMIAEp KaOblUIIayFa MYMKIH/IIK Oepy apKbLIbl
JIOTHKAJIBIK OMIayabl KYIIEHTeMi»,- 1em KapacTeipraH [83, 84].

4) MaremaThKaHbl OKbITY/Ia MPOOIeManapibl Iy AaFbIChl ©T€ MAHbI3/IbI PO
atkapanbl. 3eprreynep [85-87] morukansik oinaysl JaMbIFaH CTYIEHTTEP aKIapaTThl
Tajqjgay MEH CHHTE3NICYyAl KaXeT eTETiH TamchlpManapAsl oOJAcKaliaa KaKChI
OPBIHTAUTHIHBIH KOPCETE]II.

A.K . KycaiipiHoB «CanpiCTRIpMaibl MEAaroruka oMiCHaMachl MEH JJiCTepi»
eHOerinae OimiM Oepy mpolleciHaeri npodyiemManap/bl ey 9JICTepl MEH OCHI
JaFAbUIApAbIH KAJBINTACYhl OUTIM alylibUIapAblH YATepiMiHe, oiay KaOUIeTIHE acep
ereni nmen TyxbeipeiMaaiael [88]. B.I.bocranoB, A.A. TokrtopbOekoBa OiniM
alymiplIapaa mnpoosieManapabpl MIeNly JaFAblIapblH  JaMBITYIbIH Ka3aKCTaH]IbIK
TOXKIpUOECIH CHUITATTall OTBHIPHINI, MaTeMATHKAIBIK €CeNTep/l INEIIyeri MaHbI3IbI
acriektiziepine Tokranans[89]. Am, A.T.AausroBa 3 3epTTCyJepiH/Ie TaHBIMJIBIK
mpolecTep MeH mpoOiieManapibl IIenry KaOUIeTTEpiHIH JaMy epeKIIeNiKTepiH
KApacThIPBIN, OJIap/bl JIOTHKAJBIK OiJlay MEH Tanjnay Aar[bUIapbIHBIH JaMybIHA
Tikenedl OaimanbicThl men ecenteiai[90]. Atamran eHOEKTep JIOTHKAIBIK OMlayra
HETI3[IereH mnpodieManapAbl IIENly JaFAbIChl OUTIM almylibulapFa TarcChlpMaHbI
KYPBUIBIM/IayFa, OHBI KapalalbIM Ke3eHIepre 0eiryre »oHe oJjapbl JOWEKTI Typle
HIENTyTre KOMEKTECETIHIH aHBIKTa/Ibl.

Mpicaitbl, KO3FaIIbIC MACEJICNIEPIiH MICTKEeH Ke3/I¢ OKYIIbLIAp KbIIAaAMIBIK, YaKbIT
YKOHE KALUBIKTBIK CUSKTBI 9pTYPJll alHbIMAJIbUIAP/IbIH O1p-OipiMEH Kasaidl OailiaHbICThI
CKeHIH TyciHyl kepek (7-kecte). JlorMkanblK oOijay ojlapFa OChl OailaHbICTapibl
CUTNIATTANUTBIH MATEMATUKAJBIK MOJEIBACP KYPyFa >KOHE OJIapIbl €cenTep/l IIery
yIIiH maigaganyra MyMKiHmiK Oepemi. 3eprreyiep [91, 92] conbiMeH Katap
JIOTUKAJIBIK OWJay JaFablIapblH JaMBITaThIH CTYJICHTTED IIbIFAPMAIIbUIBIK TeH
CTaHAAPTTHI €MeC IIenIMIepal 13IeyAl  KaKeT €TEeTIH CTaHAapTThl eMec
TarchIipMaiapbl ®KaKChIPaK OPbIHAANTHIHBIH KOPCETE/I.

Kecte 7 - [IpoGiiemManbl i€y HaFabICHIH BIHTAIAHIBIPATHIH €CETITEP MbICAIIIAPHI

EcenTiH Typi EcenTi menry >komsl
1 2
Kosransicka OGatimaneicTel | Ecerr:
€CeIIT] IIBIFapy Exi kemik Oip yakeiTTa Oip-OipiHeH 300 KM KaIIbIKTBIKTA

OpHaJlaCKaH €Ki KajlaJaH IIBIFbIN, Oip-OipiHe Kapail OeT asibl.
bipinmi kesik 80 kM/car KbUlTaMIBIKIEH, ail ekiHmici 70 km/car
KBUTTAMIBIKIICH JKYypeai. ABTOMOOWIIBIIEpD HEIlle caraTTaH KeiiH
Ke37ece/Il )KoHE OJIapAblH OPKaNUCHICHI Ke37Iecy COTiHe IeHiH KaHai
KAIIBIKTBIKTHI KYPIIT oTem1?

enryi:

1-xamam: EcenTi mMomenbaey VIIiH JIOTHKATIBIK OWJIAyIbl KOJAaHY
TaJamn eTiIeni.
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7 — KECTEHIH KaJIFacChl

1

2

Kosranpicka  OaiJIaHBICTHI
€CEIIT] IIBIFapy

EcenTi menry ymiH bUIJaMIBIKTBI, YaKbITTBI dKOHE KAIIBIKTHIKTHI
OaliTaHbICTRIPATHIH Oelrili (POpMYITaHbl KOJIIaHAMBI3:

S=v-t,

S-KYpin 6TKEeH KAITBIKTHIK,

V-KbULAaMBIK,

{-yaKpIT.

Kesnecyre neitin yakpiT t caraT OosicbiH. OCBhI YakbIT IMIIHJE
Oipinmti kemik S1= 80 - t, an exinmi koJik — S2=70-t KalIBIKTHIKTHI
KYpiI eTeqi.

Tenney kypy

Exi KemiKTiH >Kypil OTKEH KAIIBIKTHIKTAPBIHBIH KOCBIH/BICHI
KaJlaap apachIHJIaFbl )KAJIIbI KAIIBIKTBIKKA TCH 0OJTYBI KePEeK:
S$1+52=300.

KambIKThIKKa apHAIIFaH ©PHEKTEP/Ii aybICTBIPBIHBI3:

80t+70t=300.

Tenneyni memienik:

150¢=300
,_300
= 150 = 4 CaFfaT

XKypin eTkeH KallbIKTHIKThI Ta0y
Enpi 613 op KemiKTiH KaHIIIa KalIbIKTBIKTHI KYPIll OTKEHIH Ta0aMbl3:
Bipinmii xenik:
S$1=80-2=160xMm
Exinmmi kemik:
§2=70-2=140xm

Kayan: Kemikrep 2 cararran KeiiH ke3aeceni. bipiami kemik 160
KM, ekiHmici 140 kM xypexi.

Bankrik nabi3AapIbl
ecenrtey ece0iHiH MbICATBI

Ecemn:

KrnueHT aif callbIHFBI MalbI3ap/Ibl KaMUTAIAaHIBIPYMEH KBIIBIK
10% - 6en 6ankke neno3utke 100 000 TeHre canapl. Erep naitsiznap
ail callblH KanmuTaJJaHABIPbUICA, KIMEHT 2 KbUIAAH KeHiH KaHIla
ananpl?

Mernryi:

Ecenti menty yuris Kypaeni naibi3ablK Gopmyna KoJIAaHbUIa b

A= P+t
n

MyH1afbl,

A — IeMO3UTTET1 Kalllbl coMa,

P — 6actankpl coma (100 000 TeHre),

I' — )KBUIIBIK TaibI3abIK Memmepieme (10% unemece 0,10),

N — KbUI CAWbIHFBI KaMUTANIAHABIPY caHbl (12, efiTKeH1 malbI3gap
ail callbIH KanuTaJAaHIbIPbLIaIb),

t — xpuIIap caHbl (2 KbLI).
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7 — KECTEHIH KaJIFacChl

1 2

Bankrik nabiAapIbl
ecenrey eceOiHiH MbIcalibl | MoHAepl popMyrara caaambl3:

12:2
0

0.
A=1 1+—
00000( + 12 )

Ecenreiimis:
A=100000(1+0.0083333)%*
A=100000%(1.0083333)*
A=100000%1.219391
A=121939.10
XayaOsr: 2 )KpUTIaH KeHiH KITMEHT aMaMeH
121 939 tenre 10 TubIH anajbl.

ourun «EcenTepni kanai memryre 6omaas» KiTaObIHBIH aBTOpbl [[xopmk [los,
€cenTl TYCIHYy, HIEIIM/Il )Kochapiay, >KOCIap/bl OPbIHAAY >KOHE HOTHXKEHI TEKCepy
KE3eHJCPIH KAMTUTHIH MaTEMaTUKAIIBIK €CEeNTepAl MICIIyAiH KYPbUIBIMIBIK TOCUIIH
yeeIHIBI. Byn omic ecenTepil mIemIyAiH Op KE3€HIHIE JIOTHKAJIBIK ONIay/bIH
MaHBI3IBUIBIFBIH KopceTell. ABTOp «['eoMeTpUsIIbIK ecenTep/il Menyae CTyIASHTTED
QIJIBIMEH €CEeNTIH IIapTTapblH TYCIHIN, KaHAall Teopemanapisl KOJJaHyFa
OONATBIH/IBIFBIH AHBIKTAI, COJIAH KEHIH MIEHTIM/I1 JIOTUKAJIBIK TYpP/I€ HIBIFAPYhl KEPEK»,
- nen araisr [93].

Marematukanblk OuTiM Oepy canacblHa eneyial YJec KOCKaH aFbUIIIbIH
3eprreyuiici xoHe ¢unocodsl [Ton DpHecT oinay MOACHUETIH KaJbINTACTHIPY YIIIH
JIOTUKAHBI 3€PTTEY I1H MaHbI3ABUIBIFBIH aTal OTII, 63 €HOCKTEPIHAC MaTEeMaTUKAJIBIK
OilJlayibl KOHE OHBIH JaMyblH TYCIHYIIH TEOPHSUIBIK HEri3iH YcbiHaael. O
MaTEeMaTHKAJBIK OiJIay Typalibl 3epTTeyJiepre MOy Kacail OTHIPHIN, MaTEMaTHKAIBIK
OutiM  Oepyae maWbIMaay MeH JONENICYNiH  MaHBI3IbUIBIFBIH  KOPCETETIH
MaTeMaTUKAIBIK oWjaay MozeniH yceiHaabl [94]. 10-cypeTre KepceTiuIreH Mojaesb
MaTEMaTUKAJIBIK ~OWJIayJbl OJIEYMETTIK KoHE MOJeHU (aKTopiapablH e3apa
OPEKETTECYIHIH HOTHXKECI PETIHAEC KapacThIpajbl, MyHJa OlIiM Oacka ajgamaapMeH
YKOHE KOHTEKCTIICH 03apa dPEKETTECY apKbLIbl KYPHUIAJbI 1M KApaCThIPFaH.
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JOTHKAJIBIK
nabIMaay
JKIHE
adJiesiey

MaTeMaTHKAJ
BIK KapbIM-
KaTbIHAC

3JIeyMeTTiK OKBITY
KOHTeKCI

Cyper 10 - [Ton DpHecTTiH MaTeMaTHKAJIBIK Oiay MOJIenl

Tankpuiayra xoHe MpoOJieMaHbl IIemIyre OelceHal KaTbhiCy —apKbUIbI
JAMBITBHIIATHIH JIOTUKAJIBIK MAWbIMAAY XKOHE AAIIEICY;

OKymibLIapablH 63 MICIIM/IEPiH TaJKbUIayFa *KoHe TalgayFra MyMKIHAIK OepeTiH
MaTeMaTHUKaJIbIK KapbIM-KaThIHAC;

MyFaniMMeH koHe 0acKka OKYIIBUTAPMEH ©3apa dPEKETTeCY MaHBI3IbLUIBIFBIH
KOPCETETIH QJICYMETTIK OKbITY KOHTEKCI.

byn Monens CTyAeHTTEpIiH JIOTHKANBIK Tajjay >KOHE eCenTepiAl ey
JAFIbUTAPBIH TAMBITYFa KOMEKTECETIH MaTeMaTHUKAJIBIK TaWbIMaay >KOHE OpTypJi
MaTE€MaTUKaJIbIK TYCIHIKTEPAl 3€pTTEy apKbUIbl Oilay MOICHHMETIH JaMbITyFa
OarbITTaJIFaH.

MaremMatika  CTYACHTTEPIHIH OKYy  KETICTIKTEpPIHIH  TCUXOJOTHSIIBIK-
MeJaroruKaiblK  ajdFbIIapTTapeiH  erked-terkeini  tangay C.b.CeutoBa koHE
J1.b.Toit06a3apoBThIH 3epTTeyiHAC YChIHBUFAH. OJ CTYIEHTTEP/A1H TaHBIM 9/1iICTEP1 MEH
ToCUIIepiHe YHpEeTeTiH OKBITYIIBIIAPMEH JKaKChl JKYMBIC ICTEMTIHIH aHBIKTAJIbI,
MBICQJIbI, MAaTEMATUKAJIBIK OWJIAybIH JaMbITy/la KOJIIaHOANbl €cemnTep/l MaiiaaaaHy
MaHBI3JIBUTBIFBI JKOHE i€ JOJICNACY JKOCHAphlH Kajlal Kypy KepeK, JOTHUKAIIbIK
KYpBUIBIMBI Kajlail OpHATy KepeK, MaTeMaTUKAJIbIK CUMBOJIM3M/II Kaslail maiiianaHy
KEepeK, Kajal >KYMBIC 1CT€Y KepPeK FhUIBIM 9JIICIH OKBITY 9JIiCiHE Kajlail ayapy Kepek
CKEH/IITH aHbIKTaabI [95, 96].

MaremaTukayiblk OUTIM  Oepy MpOLECIHAE JOTHUKAIBIK ONIayJbl JaMBITy
CTYJCHTTEP/AIH OKY >KOHE JKEKE YKETICTIKTEpIHE >KaH-KaKThl ocep eTeial. ATam KeTy
Kepek, Oy OKy YJIrepiMiH >KaKcapThill KaHAa KOWMai/ibl, COHBIMEH KaTap opTypJii
OMIPJIIK KaFaaiiapja KypAesal MoceseNiepl MICIIyre JKOHE HET13eTeH MeniMIep
KaObUIIayFa KaKETTI CEHIMI KOTHUTHUBTIK MaFablIapibl JaMBITYJa MaHbBI3IBI POl
aTKapajpl. 8-kecTene MaTeMaTHKaIBIK OiTiM Oepy OapbIChIHIA JOTUKAJIBIK OWUJIayIbl
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JTAMBITYJIBIH OKY TPOIECIHE 9Cep €TYiHIH HETI3Tl NCUXOJOTHSIIBIK-TIEAarOrHKaIbIK
aCIIeKT1JIep1 KOHE OJIApIbIH OKY TOKIpHOECi YIIIIH MaHbI3bl OEpPIJIreH.

Kecre 8 - Jlorukamblk oOWIayasl JaMBITYIBIH TICHXOJIOTHSIIBIK-TICIAr OTMKATBIK
acrekTiiaepi

JlorukanslK OiIay bl JAMBITY acleKTiIepi

Oky mporecine acepi

CryneHTTep/liH bIHTACBIH apTThIPY

CryneHTTep1iH
apTajsl

OKyFa JAC€TCH KbI3bIFYHIbIIBIFbL

OKy mMaTepuasblH HOTHXKEN1 MEHIepy

Oky ynirepimi MeH MaTepUasibl MEHIEpY CarachlH
JKaKcapTapl

Parmonan el oiinay KabijeTiH KeTiaipy

CryneHtrep akmaparTsl OOBEKTHBTI Oaranayra
YKOHE 63 KOPBITHIHBUIAPBIH JIAJIeNIeyre yilpeHe i

Kypneni ecentepai mbirapy KadineTTepin
JIAMBITY

Ecem KOHTEKCTIH Tainjgay, CTpaTerHsuIap.Ibl
o3ipyiey JKOHE OHTaisbl wmiemiMaepai Tabyra
yiipeHeni

O3 KabineTTepine CeHIMALTIKTI HBIFAUTy

Kypueni TakpIpbInTap/ibl OKbIFAHIa CTYACHTTEP
©3JIepiH CEHIMIpEK ce3iHei

O3 OeriHme OuTIM amyFa JalbIHABIFBIH
apTTHIPY

CryneHTTepliH TOYeNCI3IIr MEH JKayarnKepuiiir
apTajel

AHaJTUTHKAIBIK Ka0lIeTTep i KeTUIIipy

Tarnceipmanap MeH jKaFaaiIapabpl Tangay Kadineri
apTajbl

MaremaTukannIK
TYCIHYJll JaMBITY

YFbIMAapAbl TEPCH

CryneHTTep MaTeMaTUKAJIBIK OMIapbl TEPEHIPEK
TYCiHIN, OalIaHBICTHIPAIBI

OPpTYpIIi eMIpIliK XKaFaaiaapaa OumimMaepin
KoJ1/1aHa 01Ty KaOlJIeTiH JaMbITy

MatematukanbIK OUTIMI1 eMipie KOJJaHy CaHalbI
6oma Tyceni

ABTtopnapsiH 3eprreyiepi [97], [98] Oinim anymbuiapabiH BIHTACHIH apTTHIPY1a
JIOTUKAJIBIK OMJIayJbIH MaHBI3IBUIBIFBIH KOpceTemi. JIoTukanbIK oinay CTyJIeHTTepre
OuTIMIl Kyleneyre, MaTeMaTUKAJBIK YFBIMIAP apachbIHAAFbl 1K1 OaljaHbICTapibl
TYCIHYT€ >KQHE OJIapJblH KYII-XITEPIHIH HOTHXKENEepIH Kepyre Kemekrecedl. by
OJIapJIbIH KaOiJeTTepiHe JAEreH CeHIMAUTIKTIH apTyblHa OKeJedl, )KOHE ©3 Ke3eTiHJe
MaTeMaThkKa MEH Oacka IOHJEpai OKyFa JIeTeH BIHTaHbl apTThIpanbl. CTyIeHTTEp
JIOTUKAJIBIK SJICTepi KOJAaHy apKbUIbI KYpAETl €CenTepii COTTI IIeIIe alaThbIHbIH
KOPTEH/Ie, OJIAPJIbIH TIOHTE JIETEH KBI3BIFYIIBUIBIFI apTaJIbl KOHE OHBIMEH Oipre O/1aH
opi OKY MEH ©31H-031 JaMBITYyFa JIET€H YMTBIIBIC apTaIbl.

Keseci MaHBI3IbI ACTIEKT — OKY MaTe€pHaIbiH HOTHXKeIl MeHrepy. M.beprep[99]
meH D.CunbBep [100] mikipiHiie, JOTHKAIBIK OiJIay CTYyIEHTTEPre MaTeMaTHKAaJIbIK
VFBIMIIAPIBI TEPEHIPEK TYCIHYTE >KOHE OJIap/bl TUIMJII MEHIepyre MyMKIHIIK Oeperi.
byn acnekTiHi JaMbplFaH JIOTUKAIBIK —OWsiay OUTIMHIH OpPTYPJi AJIEMEHTTEpl
apacblHIarbl OalJaHBICTApJbl AHBIKTAyFa KOMEKTECETIHIITIMEH, OKY HpOLEeCIH
JKEHUIIETeTIHAITIMEH JKOHE MAa3MYHJbl €TETIHJINIMEH TYCIHIIpyre Ooajibl.
JlorukainblK OiJlayblH AaMbITy CTyAEHTTepre Gopmylanap MEH epexkenepl KaTTar
KaHa KoiiMal, oJlap/iblH 1K1 KYpbUJIbIMBI MEH ©3apa OalIaHbIChIH TYCIHYT€ BIKIAJIbIH
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TUTI3€/I.

Panmonannpl oinay KaOiMeTiH JKETULAIPY MaTeMaTUKalIbIK OuliM Oepyle
MaHBI3/Ibl POJT aTKapaJibl, CTYACHTTEpre eCeNTep/il TaaAayFa, TOUeKTI KOPbITHIHAbLIAP
)Kacayra jKoHE HET13/IeITeH MIeIIM KaObuliayFa MYMKIHAIK Oepe OTBIPHII, JTOTHKAJIBIK
OiJIay/IbIH JaMybIHA BIKIAJ €Te/Il.

M.I'yc [101], [102] 3eprreyi pamMoHaNabl OWay OKYIIBLIAPABIH CHIHU
TYPFBIIaH  Talljlay KOHE JIOTMKAIBIK MaibiMIay KaOUIeTiH JIaMbITaThIHbIH,
MaTeMaTHKANbIK €CenTepJi COTTI WICNMIy/AlH HEri3l eKeHIH aTam Kepcerendi. O3
keserinne, A.lllendona [103] maremaTukanbik OiiM Oepyie pamroOHAIIBI OHIay IbI
KYHWeni JambITy OUTIM alylIbllapFa €cenTeplll IMIBIFapbll KaHa KOoWMaid, TepeH
MaTEMAaTUKAJIBIK VFBIMIAPABl TYCIHYre KOMEKTECETiHIH, OVJI OJIapAbIH Kbl
TaHBIM/JIBIK JaFbUIApbIH alTapIIbIKTal skaKcapTaThiHbiH atan eteni. P.M.Kagupbaena
palMoOHAJIAbl OWJAydbl JKYWeNnl TypJe JaMbITy OLIIM amylbUlapAblH Kypaeni
MaTEeMaTUKAJIBIK YFBIMAAP/Ibl MEHrepy KaOlJeTiH >KaKcapTaThIHBIH aTall KepceTell
[104].

A.K.bexbonranoBa [105] wmareMaTHKaNbIK TOHACP OapbIChIHAA Kypaei
€CenTep/ll MIbIFApy JIOTUKAIIBIK OWJIAyJIbIH JaMyblHA alTapibIKTall ocep eTesl el
ecenreiini. [1.Kypson men I1.MakOyan 3eprreynepi [106] sorukaiblk oitnay
CTYJIEHTTEpPre €cenTepi IIeNly TOCUIACPIH YUBIMAACThIPYFa KOMEKTECETIHIH
KepceTel, Oyl ocipece TPUBHUAIBABI €MEC €CENTEPMEH >KYMBIC 1CTETeH/Ie MaHbI3/IbI
nen o3 3eprreynepinae kepcetkeH. K.K. Takabaea, K.EneycizoBa »xone T.0.
FaJIBIMJIAp «KYPJEJIl €CenTi KapanaibiM Kypamaac OeJiikTepre 0eJiin, peTiMEeH HIeury
KaOLJIeTl JIOTMKa apKbUIbl JAMHUTBIH THIMII €CenTep/ll MIEeNIyAeri oniayIblH HEer13r1
3JIEMEHTI 00JIBIT Ta0BLIABI»,- Aen ecenteiai [107].

O3 KaluleTTepiHEe CEHIMAUTIKTI HBIFAUTY JIOTMKAJBIK OMJIayJbl AaMBITYIBIH
Tarbl Olp MaHBI3ABI acrekTici 0osbin TaObLIanbl. M.Kamapamky [108] mormkambik
OMJIaybIH TAOBICTHI JIAMBITATBIH CTYACHTTEP O3/ICPIHIH aKaJACMUSIIBIK KaOlIeTTepiHe
CEHIM/IIPEK OOJIaTHIHBIH aTamn oTe/l. byl CeHIMIUIIK ojlapFa KUBIHABIKTAPIBI KEHYTE
YKOHE COTCI3/IIKKE YIIIbIparaH Ke3le € OKY/Ibl XKaIFacThIpyFa MYMKIHJIIK Oepesii. ABTOp
«JlorukanpIk oityiay 61J1iM anymiblIapra KaTenep oKyaaH 6ac TapTyra cedemn emec, api
Kapail Tanjay SKOHE JKeTUIMIPY MYMKIHJIT €KEHIH TYCIHyre KOMEKTecel»,- el
ararisl [109].

JlorukasIk oiiyiay MaTeMaTUKAIIBIK O11iM Oepy OaphIChIHAA O3 ITIHEH O1TiM ary
JMaNBIHIBIFBIH apTThIPYFa bIKMAIbIH TUTi3edl. E.AlzukoBuy-Yau sxone JI.YUenr [110]
JIOTUKAJIBIK OMJIayhl JaMBIFaH OKYIIBLUIAPBIH aKapaTThl 63 OCTIHIIE 13/IeCTIPYTE KOHE
KaHa Marepuanabl MeHrepyre Oeilim ekeHiH kepcereni. Ce0ebl JOTMKaNbIK oniay
OuTIM anmymibulapra OUTIMAEPIH KYpbUIBIMJAyFa >KOHE OKyFa YHMBIMJACKAH Typle
KaThICyFa KOMEKTEeCe/ 1, OYJI 01apIbIH OKY IpoIleciHeri AepOeCTIiriH apTThIpabl.

AHQIUTUKAJIBIK KaOLIeTTepAl JKETUIAIPY JIOTUKAIBIK OWJIayabl JaMbBITYMEH
OailyIaHbICTBI TaFbl Olp MaHBI3NBI acrekT Ooisbin Tadbuiansl. @.C.I'yTTHEpE3 KoHE
I'Anaza [111], J.KynebaeBa [112] 3eprreyiepi JIOTMKalIbIK OMIaymbl OelIceH
JTAMBITaThIH ~ CTYACHTTEPJIH KYpAEIl Moceleliep MEH >Karjailapapl Tanjay
KaOlIeTiHIH aWTapibIKTall JkakcapraHblH Kepcereai. byn kabimerrep Tek
MaTeMaTHKaNIbIK O11iM Oepy KOHTEKCTIH/Ie FaHa €MEC, COHBIMEH KaTap »KarJanbl Te3
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KOHE HaKThl Oaranay >KOHE HETi3/IeNreH HIemiM KaObuigay KabineTi KakeT O0naThiH
KYHJICJIIKTI eMip/e 1€ MaHbI3/Ibl OOJIBIN TaObLIAIbI.

JIyHUEXKY3UIIK SKOHOMHUKAIBIK (OPYM IKYPri3TeH 3epTTeyiHiH <OKyMbIC
opelHAapabiH Oomamarel 2023» ecebinge (11-cyper) skymbic OepymliijiepiiH o3
MaMaHJapbIHBIH OOWBIHAH Tajam eTeTiH KaOUIeTTepJlH €H Herisrici peTiHje,
JIOTUKAJIBIK OMJIAyJbIH Kypampaac OeJiri OobIll TaObUIAThIH aHAJUTHUKAJIBIK OWJay
KabOinerin atan etti [113].

1.0 Analyt thirkina
. B

3.1 R

4. Il Motvation and

15. 10 Al and big data
16. 1l Reading, wnting and maths
17.10 Dasg
18. I Munt

19.

20.1

22. 1 Networks a
23. 1 Enviror 3
24. 0 Manual dextertt
25.1

26. 1l Ser

2
¢
1
v

Cyper 11 - XKymbic opsiHmapabiH 6omariarsl 2023 auarpaMmMachl

JlorukaibIk oiyiay MaTeMaTHKaJIbIK YVFBIMIAPABl TEPEHIPEK TYCIHYre BIKMAT
eremi. 3.A.JlymatoBa men E.CJlammmua [114],[115], E.A.XordyenkoBa [116]
3epTTEyNIepIHE, JIOTHKAJIBIK OWIaybl >KOFapbl JACHTeWIeri OuTiM  amyribuiap
abCTpakTUIl MaTeMaTHKANbIK YFBIMIApAbl HAKThl MbICAJJapMeH OaillaHBICThIpa
anajpl, OyJ1 OJTap IbIH IMOH/I1 TYCIHYIH aTapIbIKTall TepeHaeTe 11 Aen KapacThIpaibl. O3
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Ke3eriHje, oJlapra OKy MIHJETTEPIH THIM/II IIENTyre FaHa eMeC, COHBIMEH KaTap ajFaH
OLTIMIEPIH kKaHa KoHEe KYTIIETCH JKaFaanaap/aa KoJJlanyFra MyMKIHIIK Oepel.

CoHbIMEH KaTap, JIOTUKAJIbIK OWJIayJlbl AaMbITy OUIIM allylIbUIapibl opTYpIil
OMIPIIIK >KaFjaiaapaa OuTiMaepiH THIMII KoJimaHyra AadbiHaaiael. ['.bateipbaesa,
A.AcanoBa [117], T.H.lllamamo, A.Il.Yconbues, E.Il.Autumoa [118] xoHe
M.I".Makapuenko [119] 3epTTeynepinae JOTUKaIbIK OIay CTYJEHTTEPre TEOPHUSIbIK
OlLTIMIEpiH TpaKTHKaFa KeIlpyre KOMEKTECETiHIH, OYJI ojapAbl HAKThl JYHHETIK
MoceJIeNep/Il MEIyAe cayaTThl )KOHE CEHIMIIPEK €TETIHIH aTall KOPCETEIi.

MaTeMaTUKaJIbIK TOHAEPI OKBITY/la JIOTHMKAJIBIK OWJIAyAbIH MaHBI3IbLIBIFbIH
HETI3/Iel OTHIPHIT, OKYIIbIJIAPAa OCHl JTAaFAbIHBI THIMAI JaMbITa ajaThIH KaJIpJiapibl
Taspyiay MoceJieci epeKIie 63eKTi O0JIbIT OThIP. MaTeMaTrka MyFaaiMaepi TOHI1 TEPEH
O1Tim KaHa KoitMai, COHBIMEH KaTap OKYIIbIIAPhIHA )KETKi3€ alaThlH )KOFaphl TaMbIFaH
JIOTUKAJIBIK OWjayra ue Oodybl Kepek. MyHnmail kaipiapabl Jaspiay JOTHMKaJIbIK
OMJIay/Ibl, OKBITY 9JIICTEMECIH JIaMBITY JKOHE 3aMaHayu O11iM Oepy TEXHOJOTUSIIAPBIH
KOJJIAaHYbIH KaMTHUTBIH OUTIM Oepy OarlapiiamMachlHbIH OOJybl €pEeKIle MaHBI3bI
00JIBII TAaObLIAEI.

1.3 bonamak MaremaTuka MYFaJiMiHIH KOCIOM 1C-OpEKETIHJIET] JIOTUKAJbBIK
oinay

binim Oepy oprackiH OeliceHl aKmapaTTaHIbIPy MEH TEXHOJOTHUSUIaHIbIPY,
COHJIali-aK MeKTenTeri OumiM Oepyni y3aikci3 pedopmanay skarmaiibiHIa OoJariax
MaTeMaThKa MYFaTIMJEPIHIH KOCiOM KbhI3METI TEpeH IOHJIK OuUliMIlI FaHa eMec,
COHBIMEH KaTap JIOTHKAJIBIK OWjiay KaOlJeTIH JaMBITYJBIH *KOFaphbl JICHICHiH TaJal
eremi. Ocbl e3repicTep JKardallblHIAa MYFATIMIEPAIH JIOTUKAIBIK MOJEHUETIH
KQJIBITITACTHIPY JKOHE JaMBITy MOCEJECl EepeKIle ©3€KTUIKKE He OOJBII OThIP.
Kazakcran PecrnyOnukachiHia MEKTEIKE JEHIHT1, OpTa, TEXHUKAJIBIK >KOHE KOCIMTIK
oimim 6epyai gambITynbiH 2023-2029 xpuigapra apHaiaFaH TYXKbIPbIMIaMachIH/Ia aTar
OTUITEH/ICH, CHIHM OWJIAyIbl, IoNENIAeMeNep/i 13/Iey JKOHE aKmapaTThl Tajjay
JAFIbUIApbIH AaMBITY OUTIKTI Mexarortapibl JaspiaylblH HEri3ri Kypampaac Oeniri
O0JbIN TaObLIAABI, OYJI Ka31pri 3aMaHFbl O11iM Oepy MIHAETTEPIH HICIiN KaHa KOWMai,
OKYIIBUIAP bl ©3 OCTIiHINE OWIayFa JallbIHIayFa MyMKIHIIK Oepeni [2].

bonamrak Marematuka MyFaNIMIEPIHIH  JIOTUKAIBIK  OWIAYBIH  JIaMBITY
MIHJICTTEPIHIH CTPATETHSIBIK MaHbBI3IBUIBIFEI OipKaTap (akTopjapMeH aHbIKTaJIaJibl,
oJlapAbIH 1mriHAe OutiM Oepy TokipuOeciHe WHHOBALMSIIBIK MPOIECTEP/l EHTI3y
KOKETTLIITT MaHbI3ABl POJ arkapanbl. Jlorukanplk oinay Kabineri Oap MyFallim
MaTepHalIIbl aHBIK JKOHE TIOMEKTI KEeTKI3€e ajajbl, 0acKamap IbIH MiKIpiH HET13/11 ChIHAM
amanpl, (QakTUiepre HETI3NENATeH JoJeNep KypacThipaabl, COHBIMEH Karap
napIMJIayarel MYMKIH KaTenepal Tangai anagasl. Ochliaifina, JOTUKaIbIK Oliay TeK
KociOM 1C-9peKeT Kypajbl FaHa €MeC, COHBIMEH KaTap MEKTEN OKYIIbUIapbIHBIH
OKBITBUTYbIHA OalJIaHBICTBI TalChIpMajapabl OWIAFbIIall OPBIHIAYABIH HETi3iHe
alHajabl.

Kazipri MyralliMHIH JIOTHKaJIBIK OIJIaybl OKYIIBLIAPIABIH CbHIHUM Tajujuay, o3
OCTIHIIIE eCeTl IIbIFapy CUSKTHI HET13T1 OMJIay JaFIbIIaphIH 1aMBITY YIIIiH Ka)KET €KeHIH
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atan kepceteni. COHbIMEH Karap, JIOTUKAJBIK Oiijlay KaOuleTl AaMblFaH MyFajiMm
OKYIIBUTAP/IBIH IIBIFAPMAIIBUIBIK OMIIaYBIH KOJIJIAI, ©31HIK MIECHIIMIEpre HTepMEeTl,
OKYIIbUIAp/Bl NalbIMAayFa uTepmeneil anaapl. On yHIiH CTaHJApTThl €CEll IIbIFapy
oliCTEepiH MEHrepy FaHa eMec, jKaHa Karjailmapra Oedimjeny, >KaHAIIbUT 9Jic-
TOCUIIEpl YChIHA Oy, OKYIIBIIAPABbIH OW-6PICIH TEPEHIPEK JaMBITY KaXeT.

bonamak matemaTuka MyFalliMiHIH JIOTMKAIbIK OWJIAYbIH KaJbINITACTBIPY TEK
MaTEeMaTUKAJIBIK HETI3/Iep/Al OKBITYy/Ibl FaHa €MeC, COHbIMEH KaTap 63 1C-OpeKEeTiH
Tajaan, Joenaei OuTy i, JoNeaeyaeri KapaMa-KauibIbIKTapIbl aHBIKTAYIbI KOHE
03 oi-miKipiepiH Ty3eryai Kamtuasl [120].

JlorukanblK oiiay MyFagiMHIH KOCIOM KY3bIPETTUTITIHIH MaHBI3ABl Kypamac
Oediri peTiHae oiylay MEH COWJIey/Ie JIOTUKAHBIH HETI13T1 3aHABUIBIKTAPBIH CaKTayIbl
Tajam eTedl, Oy MyFajaiMre Kyp/eill MaTeMaTUKAJIBIK YFBIMIAPAbI 19J1 )KOHE JTOUEKTI
TYCIHAIpYTe, COHBIMEH KaTap aHATUTUKAJBIK ONIAyIbIH JKOFaphl ACHTCHIH CaKTayFa
MYMKIHJIIK O€pETIH OKBITY MPOIIECIHAETI MAaHbI3IbI KAO1JIET.

MaremaTuka MyFaJdiMiHIH KOCIOM JaWbIHIBIFBI asCHIHJA JIOTHMKAJIBIK ONJIay bl
JaMBITYIBIH MaHBI3IBIIBIFEI  OlpHeEIIe Herisri dakTopiapaa KepiHic Tabajbl:
OMICTEMENIK KY3bIPETTUTIKTI JAMBITYy, MEAaroTHKalbIK MOCceNenep/l Tajijaay >KOHE
mienry KaOijieTi, FhUIBIMU-3€PTTEY KbI3METIHE JaWbIHABIK, COHBIMEH KaTap KociOu
JTYHUETaHbIM MEH OKBITYFa Ke3KapacTbl KaisTactelpy (12-cyper). Aranran
dhakTopiap IeaaroruKajgblK TOKIpHOEeH1 OalbIThII KaHa KOWMaibl, COHBIMEH KaTap
O1IIM amyIIbUTAPIBIH OKY Callachl MEH JKETICTIKTEPIHE TIKEJEH acep eTel.

Marematika MyFatiMiH KociOu Jasipiaynarbl JTOTUKAIBIK
oinayaslH (hakTopaapbl

KoCiOM TyHHETaHBIM
MEH OKBITYFa
KO3KapacTbl
KaJIBIITACTRIPY

JicTeMEITiK [€JarOTUKaIbIK

- L. FBUTBIMHU-3EPTTEY .

KY3BIPETTLUTIKTI . L Macenenepal Tanaay
KBI3METIHE JaUBbIHBIK L
JIaMBITY JKOHE IIeny Kadiineri

Cyper 12 - Marematrka MyFaTiMiH KociOU JasipiiayAarbl JIOTUKAJIBIK OMJIay IbIH
dakTopapsl

Bbonanrak Marematrka MyFaiMiHIH 9JICTEMENIK KY3bIPETTLIIT TEK MOH/1 OLTy i
FaHa eMec, COHBIMEH KaTap OKY MPOIIECIH AYPHIC JKOCMapiay MEH Ky3€ere achIpyAbl Aa
KaMTubl. JIOTHKaNBIK Oiay OonammaK MyFajliMre OKBITYABIH HAKTHI JKOHE JOWEKTi
KYHeciH KypyFa MYMKIHJIK Oepell, MYHJA op TaKbIPbIl JIJIbIHFbl TaKbIPBINIECH
JIOTHKAJTBIK OailJIaHBICTBI XKOHE Kenecire Heri3 Oonaasl [121], [122].

JlaMbIFaH JIOTHKAJIBIK Oi1aybl Oap MyFajIiM TYCIHIKTI )KOHE JIOTUKAIBIK KYPhUIFaH
oficTepAl KojjaaHa OTBIPBIN, KYyp/ell MaTeMaTHKAJIBIK YFRIMIAPAbl THIMJI1 TYCIHIIpE
anajapl. Mbplcanbl, «TYBIHABUIAP» TaKbIPBIOBIH TYCIHIIPIEH Ke3[e MYFalliM
byHKIUsIap, MIEKTeyJep JKOHE e3repy  KbULAAMIBIFBI  CHUSKTHI  aJIIbIHFBI
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TaKbIPBINITAPMEH OailJlaHBIC aPKBUIBI YFBIMAAPABI JOMEKTI Typae ama anamsl [123],
[124]. Marepuanasl YChIHYIBIH JIOTUKAIBIK KYPBUIBIMBI OKYIIBUIAPFA aKIIapaTThl
YKAKChl UTEPYTe KOHE IPTYpJl MATEeMATHKAJIBIK YFBIMIAp apachbiHAarbl OalIaHbICThI
KOpyre KOMEKTECe/Il.

bonamak  MaremMartMka ~ MYFalIMiHIH  TIEJarorukaiblK  KbI3METI  OUIIM
aNylIbLIAPABIH, ~ OKBITY MEH TopOueneyre OaillaHbICThl  MOceNeNepAl  YHEMI
KApacThIPbII, OHTAWIbI HICIIIM KaObUIAam OTBIPYIbI Tajam ereni. byn mMoacenenep
OKBITY QMIICTEPIH TaHAayJaH OacTall CHIHBINTHI OacKapyFa KoHE OKYIIbIIaPMEH JKEKe
KYMBIC icTeyre JieiiH 00i1ysl MyMKiH. JIorukanbIk oinay Oonamak MyFaiiMre MyHaam
Moceenepl Kyieni Typle MIenryre, oJapbl opTypili >KaFblHAH TajlayFa >KOHE €H
TUIM/II CTpaTeTUsIIapAbl TaHAayFa MYMKIHIIIK Oepei.

Mpbicanbl, MaTeMaTUKaAaH YATepiMi TOMEH OUIIM anylibUIapAblH IpoliieMara
Tanm OOJiFaH Ke3/e OoJialllaKk MaTeMaThKa MyFajaiMi ceOenTepiAl Taljgay >KOHE ic-
OPEKETTEP/IIH YKOCMAPBIH KYPY YIIIH JIOTHUKAJIBIK OIIay bl KOJIIaHa aiaJlbl, COHbIMEH
KaTap, OKy MpOIECIHIH KaHJal acheKTuiepl Ty3eTyAl KaKeT eTETIHIH (MaTepuasibl
KaTalayFa yakbIT >KETKUIIKCI3; TYCIHIIpY KaObUigay YIIIH ThIM KHBIH OOJFaH
JKar/aia) aHeIKTal anaapl. JIOTMKaIbIK Oiyiay Ochbl OakbuIayJapabl KYpbUIBIMIAyFa
JKOHE OKY YJITepiMiH apTThIpyFa OarbITTaJFaH HAKThl Kagamjap MEH oJicTepii
KAMTHUTBIH KAJIBIITACTBIPY KOHE JAMBITY KOCIIAPBIH KYPyFa KOMEKTECe/I.

JlorukaisIk oiyiay MyFaigimMre Oerici3ik MeH MIEKTEYJI1 pecypcTap *araalbiHaa
nieniiM KaObuigayra KkeMekTeceal. Meicanbl, erep Myrajiimre Oenrun Oip >karmaiia
TUIM/I1 00NaThIH OIpHEIIE OKBITY 9/IICTEMECIH TaHAAay KaXeT 00Jica, TOTUKANIBIK TaJI1ay
Op TOCUINIH apTHIKIIBUIBIKTAPhl MEH KEMIIUTIKTEpIH OaranayFa >KOHE HET13/eTeH
HIennM Kaobuigayra MyMKIHJIIK Oepei.

FrutbiMu-3epTTey KbI3METI O0JIalliaK MaTeMaTHuKa MyFaIiMIHIH KOC10U JaMybIHAa
MaHBI3IBI POJ aTKapaabl. 3ePTTEY XKYPrizy, ACPEKTEpAl Tayay *oHE HETi3NeNTeH
KOPBITBIHJIBI JKacay KaOlJIeTi JIOTUKAJIBIK OMIayJIbIH >KOFaphbl JEHIeHIH Tajarl eTel.
FoimpiMu s)KyMBICTapMEH alHAIBICATBIH MYFaIIM O0DKaMaapsl TYKbIPhIMIAN O11yi,
3epTTEy OJICTEMECIH jkacail Oinmyl, aJblHFAaH MOJIMETTEepl Taljgaid OuTyl >KoHE
OoypKamIap Ibl JJOTMKAIBIK MaibIMaay HeTi3iHae Tekcepe ouryi kepek [125].

Jlorukainblk onay FHUIBIMU JKapUSJIAHBIMIAP MEH 3€pTTEeY HOTIKENEPIH ChIHU
TYPFBIJIaH TaJJay YIIiH Je KakeT. bomamak MareMaruka MyFailiMi TYKbIPbIMIAPIbIH
JYPBICTBIFBI MEH JOWEKTUIITiH Oaranaii Oimyi, ©3 OCTIHIIE KOPBITHIHABI Kacai O1myi
JKOHE 3€pTTEY HOTHXKEJEPIH ©31HIH MeJarorukajiblK TOHKIpUOECiHAe KoJyijiaHa Oyl
kepek [126]. By 3eprreyaid opTypii acnekTiiepl apachlHAarbl OalIaHBICTBI KOpPE
OLTY/Il JKOHE JIOTUKAJBIK TYXKBIPBIMIAP HET131HJI€ KOPBITHIHABI XKacail OuTyal Taiamn
eTel.

CoHbIMEH KaTap, JIOTHKaJbIK oOWjay Oojamak MaTreMaTuka MYFaliMHIH
MeJarOTUKAJIBIK MOcCeNeNep/il MIeNIyre Kyhell Ko3KapachlH JaMbITyFa BIKIAJI €Te/l.
JlorukainbIk oinay Oonamiak MaMaHFa OKY MPOIIECIH op JIEMEHT 63 POJIiH aTKapaThiH
YKOHE MYKUST TaJIJIay MEH Oarasiayabl KaKET €TeTIH KYPEi Kyie peTiHe Kopyre 30p
pikman eremi [127],[128],[129]. Byn e3 KeseriHae meaarordkajiblK IMPOIECTEePi
TEepPEHIPEK TYCIHyTe JKoHE OoJalraKk MaTeMaTHKa MYFaJIIMiHIH KOCIOM KY3BIPETTUIITIH
apTTRIpyFa skaraai sxacaiapi[130].

59



Bomamak MartemaTHka MyFaliMiHIH KOCiOM JYHUETAHBIMBIH KaJIbITACTHIPY
JIOTUKAJIBIK OWJIAyJbIH JaMybIH aHBIKTAWIbl JKOHE 1€ CTYICHTTEP/IH OiIiMI MEH
JAFIbUTApbIH FaHa €MeC, COHBIMEH Oipre JIOTMKa MEH YTBHIMJIBUIBIKTBI KYPMETTEyTe
HETI3/IeJITeH OKY IporieciHe Oenrum Oip Ke3KapacThl KaJIBIITACTBIPyFa MYMKIHIIK
Oepeni [131, 132]. MyHnaii 6oJaliak MaTeMaTHKa MyFajIiMi OKYIIbLIap/ia JOTHKAIbIK
Oilylay NaFablIapblH, ©3 TYKbIPBIMIAPbIH AQJNIENACY >KOHE HETI3NIENTreH Ieurimaep
KaObLIAay KaOlIeTiH KaablnTacThipa anazs! [133].

Bbonamak MmaremMaTuka MyFaniM/IEpiHiH JOTHKAIBIK OWIaybIH 3€pTTEYTe apHAIFaH
onebueTTepAl Tanjay OJapAblH JOTHKAIBIK KaOlIeTTepiH AaMbITyFa TajamTapibl
aHpIKTayFa MYMKIHIIK Oepmi (13-cyper). byn Ttamanrap Oomamak MyFainiM
MaTeMaTHKaHbI TUIM/I1 OKBITY YIIIIH JaMbITYbI KEPEK MaHbI3/Ibl KAO1IeTTep 11 KAMTHIBI,
COHBIH 1IIIH/E AHATUTHKAJIBIK Oiay, CTAHAAPTTHI €MeC ecenTep/l IIenry KaOiserTi,
ChIHM TYpPFbIIAaH Oiay KaOuneTi, NelarorukanblK JIOTUKa, pediIeKkcHus -XKoHe
WHTPOCIIEKITUS KOHE Jie O11iM Oepy KbI3METIH IeT1 OeimMaely MEH UKeMILTIK.

HGI[&FOFI/IKaJ'IBIK JIOTUKAaHbI MCHI'CPY

CraHgapTTsl eMec ecenTepl ey

Beitimaeny jxoHe MKeMIUTIK KaOlJIETIH 1aMbITy

[TonapansIK OWIaynbl JAMBITY

Pednexcus kabineTiH 1aMbITy

JlorukanslK >KYWENTIKTI caKTay

AJTOpUTMIK Oifslay KaOUIETIH JaMBITY

9 9L S 9L SF 9L 9

Cyper 13 - bonamak MaTeMaTrika MyFaliMAEpiHIH JIOTUKAJBIK OMIayblHA
KOWBUIATBIH TaJAITap

MaTteMaTuKaJIbIK YFBIMIAPIbI JKYHEl, JIOTHKATBIK TYCIHAIPY apKbUIbI OoIarak
MYFaIIIMJIEpTe OKYy MPOIECIH KypyFa MYMKIHIK O€peTiH MeAaroruKajiblK JOTUKAHbBI
MEHI'epy MaHBI3bl TajanTapablH Oipi Oosbin TaObutanel. JlormkaneiH Oyi1 Typi
MaTeMaTHUKAJIBIK 3aHIBUTBIKTAPABIH 631H TYCIHY/Il FaHA eMeC, COHBIMEH KaTap OJIap IbIH
NeJaroruKaiblK TYCIHIIPMECIH — KYPJEl TaKbIphINTap bl KOJKETIMI1 5KOHE TYCIHIKTI
Tiage Tycinagipe Oimymi ae kamtuabel. E.H.IlepeBommkoBa [134] memarorukajibik
JIOTMKA OKYUIbUIApAa palMOHANbl JKOHE JIOTMKAIBIK KaJamJapra HEri3/1elreH
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MaTepuas bl JOWEKTI TYCIHyAl JaMbITa OTBIpBIN, OuliM  Oepy MpoleciH
KYPBUIBIMJIAUTHIHBIH aTan KepceTe/l.

Keneci Taman crammapTThl eMec ecenTepil IIenry OOJIBIT TaObUIabl, Oy
MKEMJIUIIK TIeH IIbIFApMaIbUIBIK OMIay bl TaMbITyFa bIKNaN eTeli. CTaHaapTThl eMec
€cernTep/il IibIFapa OuTy MYFaIMI€ JOCTYPJl oficTepAl KOJAaHBIN KaHa KoWMaii,
COHBIMEH KaTap MaTEeMaTUKAJIBIK JIOTHKA MEH IeJaroruKalibIK 1C-OpEKEeTTIH MaHbI3 bl
Kypamjac Oeuiri OobIl TaOBUIATBIH €CENTEp/Al IIBIFAPYJIbIH IIBIFAPMaIIbUIBIK
JKOJIIAPBIH 131eyTe kKemektecedi [135 — 137].

beiiimneny MeH UWKeMAUTIK KaOUIeTiH JambITy Oojamak MaTeMaTuka
MYyFajimMepiHe KOWbUIATBIH MaHbI3Abl Tajan OOJbIN TaObLIaaAbl, OiTKEH1 Oy onapra
OKBITYIaFbl JKaFIalapra Hemece O151iM Oepy MpoIeciHIer JKaFaainapra OailIaHbICThI
OKBITY CTpaTerusIapbIH KbUIJIaM ©3repTyre MyMKIHJIIK Oepeai. MyFaniM MaTepuabl
TYCIHIIPYAIH HeMece OacTamkbl ofiC THIMCI3 OOJFaH *Karjaiija MOCEJeH] MICIyAiH
Oamamanbl Tocuumepin Taba Oumyi kepek [138, 139]. Byn OGomamak maremaTuka
MyFamiMepiHe e3repicrepre OeimMaenyiHe KOMEKTecin KaHa KOWMaMIbl, COHBIMECH
KaTtap OJapJiblH YHEMI ©3Tepill OTHIPAThIH OKY MPOLECIHJIE MAaTeMaTHUKAJBIK KOHE
MeJIarOruKajIbIK MoceeNep Il Menry KaOiaeTiH 1aMbITabl.

bonamak maremaTtnka MyfadimjepiHe MaTeMaTHKa MeH Oacka FhUIbIMIIAP
apachbIHJaFrbl 0alIaHBICTBI KOPYTE KOHE OKBITY KOHTEKCTTEPIH KEHEHUTYre MyYMKIHIIK
OepeTiH MOHapasbIK OMIAayAbl JAMBITY MaHbBI3/IbI Tanan 00bI Tadbuiaasl. by oitnay
MaTeMaTHUKAJIBIK KOHIICTIITUSIap 16l (PU3UKa, DKOHOMUKA HeMece HH()OPMATHKA CHSKTHI
OPTYpJl TMOHAEpPre HHTErpalusiayra MYMKIHIAIK Oepeni, MoHapajblK OailiaHbic
apKbUIbl  OKBITYJIBI TMpaKTUKAIBIK koHe o3ekTi eremi. M.C.KaparaeBa men K.M.
bepkumbaeBa  «mMoHapajblK TYCIHIK  CTYJAEHTTEpPre MaTeMaTHUKaHbl  QpTYpii
KOHTEKCTTEpJIe KOJIJaHy KaOlJIeTTepiH JaMbITa OTBHIPBIN, MaTEMAaTHKAJIbIK OUTIMII
HAKTBI 9JIEM KoJiZlaHOaIaphIHIa Kepyre MyMKIHIIK Oepenin,- aen ecenteiiai [140].

Peduekcuss kabinmeTiH mampIiTy Oosamiak MaTeMmMaTHKa MYFaliMIEpiHIH
JIOTUKAJIBIK OMIayblHA KOMBUIATHIH MAaHBI3IBI Tayam, OJ ©3 1C-OpeKeTIH Talljar,
KOPBITBIHIBI Kacall OuTy, KaTelepl Ty3eTe OuTyli KaMTHAbl. bysl KacueT Myramimre
©31H1H YCTa3/bIK TOKIpUOECIHE ChIHU TYPFBIJIAH KapayFa, 9/1iC-ToCUIAEPIH KEeTUIIIPiM,
MaMaHJIBIFBIH YHEMI JKETUIMIPINT OThIpyFa MYMKIHAIK Oepeni. Peduexkcus cbiHU
TYPFBIJIaH J1a, aHATUTUKAJIBIK OWJIAy bl Ja TaMbITyFa BIKIAJ €TeIl, OYJI MyFamiMaepre
OKYIIBUTAPMEH THUIMJIIPEK KapbhIM-KaThIHAC KacayFa dKoHE OJIApAbIH KAKETTUTIKTEPiHE
OaliIaHBICTHI OKY MPOIIECiH OeiiMaeyre kemektecei [141].

JlorukanbIK KYHENIIKTI CaKTay carajibl OKBITYABIH MaHbI3/IbI TaaaObl OOJIbIT
TaObLIa/Ibl, OUTKEHI OJI OoJaliaKk MyFaliMIEpAiH TYCIHIKTEMeNep MEH AesIepial
aHBIK JKOHE JOHEeKTI TypJe KypacThipa allyblH KamMTaMachl3 ereli. byn Oiunim
aylIbUIAp/IbIH  OM-TIKIpJIEp aFbIHBIH OHAW KaJarajial, MaTepuaijbl OIpTIHJIE
MeHrepyl ymiH kKaxer [142]. Jlorumkanblk KYpbUIBIM IAaTacyAbl OOJIbIpMayFa
KOMEKTECe/ll, MAaTeMaTHKaJIbIK NPUHIIMOTEP/l TYCIHYIl >KaKcapTaabl KoHE OLIIM
aTyTIbIIapFa )KYHesl OKBITY KaJaM/IapbIH MaiiJalaHbIl eCenTepAl CEHIMIIPEK IIETIyTe
MYMKIHJIIK Oepei.

ANropuTMIIK oiflay KaOuIeTiH JaMbITy Oonamak MaTeMaTHKa MYFaliMIEpiH
JaibIHAYIBIH HET13r1 TajdanTapblHbIH Oipi OOJIbIN TaObLIAAbI, OMTKEH] O ecenTepil

61



MICTITY1H HAKThI )KOHE JOMEKTI KaJaMIaapbliH TYKBIPhIMIayFa MyMKIHAIK Oepeni. by
KaOLJIeT TeK MaTeMaTHUKaHbI OKBITY/Ia FAaHA €MEC, OKY MPOIIECIHIH aXXplpaMac OeJlirine
alHaJIBIN JKaTKaH [MUGPIIBIK TEXHOJOTHUIAp MEH OaFiapiaamMaray bl HHTerparusiayaa
na epekine MaHb3abl [143]. Anroputmaik oiyiay oiay/sl JKyieneyre bIKnall eTei,
KYpJeial Moceennepi TUiMI1 MenTyre KoMeKTece 1 )koHe OaraapiiaMaliay JaF buIapbiH
JaMbITabl, OYJI OKBITYIbI 3aMaHayH JKOHE MPaKTHKAIBIK eTeai [144].

B. U. Uromuunin «bonamak MareMatuka MyFaliMJEpiH JOTHKara YHUPETy»
aTTBI 3€PTTEY )KYMBICBIH/IA, OOJaliaKk MaTeMaTHKa MYFaTiMIepl KQKETTl JTOTUKAIIBIK
KY3BIPETTUTIKTEP/Il KaJBINITACTBIPY MAaKCaTbIHAA, OIpIHIIIACH, JOTHUKAHBIH FBUIBIM
peTiHzeri Heri3epiH (IFHU, MaTeMaTHKAIBIK JOTHKAIBIK KY3bIPETTUTIKTEP Il KYPaThIH
JIOTUKAJIBIK TAWBIHIIBIK) UTEPYl KePEK; eKIHIITIACH, aTbIHFaH JIOTUKAIBIK OLTIM/I1 ©31HIH
Oomnamak KociOM-TeJarOTHKAIBIK KBI3METIHAC KOJJIAHYABl YHUPEHyl Kepek (SIFHH,
OMICTEMENIK  JIOTHMKAJIBIK  KY3BIPETTEPAl  HEMeCe  JIOTUKAJBIK-TUIaKTUKATBIK
KY3BIPETTEP/Ii KaJIbIITACThIPAThIH JIOTMKAIIBIK-AHIaKTHKAIIBIK JalbIHABIK) [145].

bomamak martematuka MyFaliMJACPIHIH JIOTHKAJBIK OMJIayblHa KOWBLIATHIH
TajanTapbiH 3epaenei kene skoHe KOO-ma Oomamrak mMaTeMaTHKa MYFaaiMJIepiH
naspiay JUIAKTUKAChl MEH TMPaKTHUKACBIHJAFbI OChl MOCEJEre KaTBICThI OpTYpPIl
Ke3KapacTap/ibl Tajjaay Keiecl OaFbITTap bl OacTalKbl peTIHAC aHBIKTayFa MYMKIHJIIK
oepai (14-cyper).

« “[lorvkansl,  oWnay”  3NeKTWBTI
Jlorukaneik, naHAepal bbb-Ha naHiH bBB-Ha kocy

kocy - dopmManbapbl NOTMKaNbIK 3aHAap MEH
MaTemMaTrKanbiK Asnenl KonaaHy

Norukansl ajicTepre 60FVIK&J’I|:IK, a4IcTepal GEJ"ICEH,[I,I KongaHy
Taxipubere barsiTTanFaH = Tanpay. CMHTE3AEY., XKIKTEY XKoHe
Eonawal‘ P OKbITY Asnenaeyre barFbITTanfFax NPakTHUKanblkK

MaTeMaTunKa Qamblpmanap

MyFaniMaepiHiH,
NornkKanblK
B e e Norukansik, oiinaygel m”qu""“* CYEILELY M%
6aFbITTapbl A3MBITY YLLIH 3aMaHaym barAapnamantl KamTamacbis  eTys
TEXHONOTMANAPAL! KONJAHY GenceHal eHrizy /

-

« Npobnemanblk, OKbITY X3He FbUTbIMIA
3epTTey SAICTEPIH KONAaHY

3epTTey XaHe
LblFapMaLLBIIBIK,
KabueTTepiH AaMbITy

Cyper 14 - bonamak MmaTeMaThKa MyFaliMIEPiHIH JOTUKAJIBIK ONIayblH TaMbITY
OarbITTaphI

bonamak MaremaTuka MyFagiMAEpIHIH JIOTMKAQJIbIK OMJIAybIH JaMBITY
OaFbpITTaphI:

1)  Jlorukansik monaepai «Matemaruka» Oiim 6epy 6arnapiamaceina (Bbb)
KOCY

Bbonamak maTematuka MyraidimMaepi YIIiH 3JIEKTUBTI NIoH peTiHae «JIoruKaibIk
oitnay» moHIH Kocy. bys OarbIT (GopMayibbl JIOTHKAJBIK 3aHABUIBIKTAPLI KYyHe
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TYpZle 3epTTEY/l KOHE OJIapJbl MAaTEMATHUKANIBIK JONENAepie KONIaHyabl KaMTHIBI,
OWJI JJOTUKAJIBIK OMJIAy bl TAMBITYFa HET13 00JaIbl.

2)  JlorukaibIk omicTepre ToKipuoere OarbITTaaFaH OKBITY

MaremaTukaHbl OKBITY MPOIECIHJIC JTOTHKAIBIK 9IICTep/I1l OCICEH 1 KOJITaHyFa
Hazap ayaapy. Tammayra, CHHTE3lEyre, KIKTEyre »oHe JoyelNeyre OarblITTalfaH
MPAKTUKAJIBIK TariChIpMaliap OoJaliaK MyFaaiMaepre TCOPUsIIBIK OLTIMI1 Urepin KaHa
KOMMaii, oJapabl HaKThl TNEAarorvKajblK Karaainapaa KOJJAaHyIbl YHpeHyre
KOMEKTECE/l.

3)  Jlorwkamplk OWJIAyabl JaMBITy YIONIH 3aMaHayd TEXHOJIOTHSIIAP/IbI
KOJITaHy

JlorukanbIK ®oHE ChIHU OIAYbl JAMBITYFa apHAJFaH MUQPPIILIK Kypaiaap MeH
OarmapiiaMaliblK KaMTaMachl3 eTyql OenceHnal eHrizy. bynm OarpiT  Oouamak
MYFITIMIIEPIIH JOTHKAa MEH MaTeMaTHKara JETeH KBI3BIFYIIBUIBIFBIH apTThIPyFa
BIKMAJ  €TeTIH MaTeMaTUKalbIK  eCenTepiAl  IIelmly  VIIIH  WHTEPaKTUBTI
riaTdopManapbl, )KoHe OarnapiaamManap/sl naianaHy/ bl KAMTHIBL.

4)  3eprTey *oHE IIBIFAPMAIIBUIBIK KaOICTTePiH 1aMBbITy

binim Gepy nporiecinae npodieMalbIK OKbITY dKOHE FHUIBIMU 3€PTTEY 9AICTEPIH
KOJJIaHy, Oyl OoJjamak MyFamiMAepiiH ©31HJIIK Oijlay >KOHE CTaHIApPTThl €MecC
MoceJieNiep/Ii melry KaOileTTepiH nambiTyra biKman eremi [146, 147]. Byn Oarbit
bonamak mMaTtemMatuka MyfamiMaepiHEe KOCIOM MalbIHIBIKTBIH MAaHBI3IbI Kypamjac
OeJiri 00JIbIN TaOBLIATHIH OKYFa MIBIFAPMAIIBUIBIK KO3KApacThl JaMbITYFa MYMKIHIIK
oepeni.

biznin OakpliaynapbIMbI3 KOPCETKEHJCH, erep JOTMKalbIK oiay omicTepi
MaTeMaTUKAJIBIK  TOHACPJAI  OKBITY  OaphIChIHAA  apHAbBl  OKBITHUIMACA,
JaFAbUIaHbIpblIMaca, OHAA OUIM  alylibUIapAblH  KOMIIUNTIHAEC JIOTHUKAJIBIK
TaFapUIap JKETKITIKTI Typae AambiMaiabl. COHIOBIKTAH, KOFAphl OKY OPBIHIApPBIH/IA
Oojamak MaTeMaThKa MYFAIIMJACPIHIH JIOTHKAJIBIK OWJIayblH JaMBITy KaTaH
OeNTiJIeHreH JKyheae Kyprisulyl Kepek. byn Oonamak MyfFamiMAEpiH >KaJIbl
JIOTHKAJBIK JaFAblJIapbIH KaJBIITACTHIPYIA, OJIAPALIH TaHBIMIBIK, OCICEHIUTITIH
apTTHIpyJa TOHAPAJIBIK CA0aKTACTHIKTHI KAMTaMachI3 eTe/Il.

JKorapel MeEKTeNnTeri OKBITYIIBIHBIH  MiHAETI  Oojalmak  MaTeMaTHKa
MyFalliMiepiHe OTiMHIH KaHaaid na Oip >KUBIHTBIFBIH Xa0apiiay HeMece KarTaH
ToNenaep Kepcery raHa 6oiamaysl kepek. Onapra HaKThl (popMambabl TAWbIMIAYIBIH
KYHJIBUIBIFBIH KOPCETY KOHE OUTIM almylIbUIapJbIH OUTIM ally JaFabUIapblH J1aMbITY
MaHbI3/Ibl, OUTKEHI oiltay KabineTi — Oyi1 narabl. OKBITYIIBI ©31HIH ca0akK mpoleciHae
OoJjamak MaTeMaThKa MYFaIMJICPIHAC JIOTHKAJBIK Oiay KaOUIeTIHIH KaHaau
AJIEMEHTTEPIH KaJBINTACThIPA alaThIHBIH XOHE KaHAal TOCIJIEpPMEH KaJbITacThIpa
anatbIHbIH OLTy1 Kepek. COHbIMEH KaTap, OUTIKTI OKBITYIIBI TEK €CenTepii LIenryi
FaHAa e€Mec, COHBIMEH Karap Oonamiak MyramimaepaiH Oyl Imemnmre Kajaai
KEJIeTIH/ITIH TYCIHAIPYAl Tajam e€Teli, O YCHIHBUIFaH MICTIIMICPAIH MaKCUMAaJIIbI
HET13/IEMECIH Tajlal €Te OTBIPHII, TYMHYCKA, CTAHIAPTThI €MeC MIeHTiMAep Il 13Aey/Il
BIHTAJIAHJBIPAILI, OV IapTThl TypHae OoJamaK MyFaTIMAECPIIH OYpbIC Oujay
JIaF IBUTAPBIH KaJIBITACTHIPYFa BIKITA €Te/Il.
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ConbiMeH, XKOO-na 6onamak MaTeMaTika MyFaliMJIEpiH Jaspliayia MaHbI3/bl
MIHJIETI — CTYIEHTTEPJIH JIOTHMKAJbIK ONJIayblH KaJBIITACTHIPY >KOHE JAMBITY
OOMbIHIIIA MaMaHAapAbl KOCIOM KOHE JYHUETAHBIMIBIK Jaspiay Typajbl KeIleHIl
MPOIIECTIH Kypamaac 0eiri peTiHae *Kyienl Typ/e MaKcaTThl JKYMBIC Kyprizy. bipak
OJI OYJI TarchIpMaHbl AYPHIC JOTHUKAIBIK OMJIay oJICTepIH OlIMEN >KOHE OKBITYIbIH
FBUTBIMH HET13/I€JITEH 9/IICTEPIH KOJIaHa aliMaid COTTI OpbIHAAN alManIbl.

KyObuibicTap apacwhiHia ceben - cainfapiblK OaillaHbICTap OpHATY KOHE
OJIapJIbIH MOHIH TEPEHIpeK TYCIHY YIIIH CTyJIeHTTepre OypblHHAH Oenrin mMarepual
MEH OJIap/bIH OMIPIIK TIXKIpUOeCiH TYCIHAIpyre KeHIHeH TapTa OTBIPHII, kKaHa O11iM
oepy kaxer [147].

OKBITYIIBIHBIH ~ TMPAKTHKAJIBIK  JKYMBICBIHIA ~ OoJjlalmak ~ MaTeMaThKa
MYFAIIIMJIEPIHIH OM-epiciH OapbIHIIa OEJICEHAIPETIH SICTEMENIK Kypaaap/sl
KOJIZTAaHY/IbI 5KY3€T€ achlpy MaHbI3/Ibl OOJIBIN TaObLIAbI.

XKorapeiga aWThUIFAaHAAPABI  €CKEpe  OTHIPHIN, OojamiaKk MaTeMaTHhKa
MYFaTIMICPIHIH JIOTHKAJIBIK JaFAbUIapblH jKaHA >KaFjgaijgapra Kelnipy KaOiieri
OiJIay/ibl AAMBITYBIH HET13T1 KOPCETKIMITEPIHIH O1pl peTiHae KapacThIPhUIYhl KEPEK
nen cenyre Heriz Oepemi. Ocbl opaiiia, Oosamiak maTeMaTHKa MyFaliMJIEpIHIE
JIOTUKAJIBIK OMJIay/Ibl KAJBITACTHIPY JKOHE JAMBITY MPOIIECIHAC aJlIbIMbI3/Ia TaFbl €Ki
MaHpBI3Bl MIHJET TYBIHAQABL: OOJamak MaTeMaTHKa MYFaIIMACPIHIH HETi3ri
JIOTUKAJIBIK ~ 3aHJABUIBIKTAp MEH JIypbic oislay  ¢dopMmaliapblH, JOTUKAJIBIK
KYPBUIBIMIAPIbl UTEPYIHE KOJ JKETKI3Y JKOHE aJiFaH OUTIMAEPIH I1C KY31HIE KOJIJaHyFa
YHpeTy.

byn mingerTepal menny yuiiH OoJjlaliak MaTeMaThKa MYFaIiMAEpiHIH KociOn
MIOHJIEPIH OKBITY OapBIChIHAA JIOTHUKAJIBIK Oijlay KaO1IEeTiH JaMBbITY 9AiCTEePiH KOJIAaHy
KapacTeIpbUIabl. JIOTHKaHBI 3epAeney Ke3iHAe TCOPUSUIBIK MaTepUalabl UTEPYAiH 031
MakcaT €MeC €KEHIH eckepy KaxeT. JIorukanblK oinayipl AaMbITy OOWBIHIIA
CEMUHapJIap MEH MPAKTUKAIBIK cabakrapia CTyACHTTEp Oiiay MPOLECIHIe HEri3ri
JIOTUKAJIBIK €pEeKeIIep Il UTEPIIl, JIOTHKAJIBIK 3aHAap/Ibl, 9JICTEp MEH OIeparusiap/Ibl
KOJIIaHyabl yipenyi kepek. CoHabIKTaH Oy cabakTapAsIH Ma3MYHBI O0JIaliaK Kocion
KBI3BMETIICH THIFbI3 OaiylaHbICTBI 007ybl Kepek. CTyIneHTTep KociOu KbhI3METTe
JIOTUKAJIBIK OUTIMHIH Ka JKepe ®oHe KaJlall KOJITaHBUIATHIHBIH KOPCeTyl Kepek. by
Oomarrak MaTeMaTHKa MYFaTiMIEPIHE JIOTUKAIBIK OMJIay JaFAbUIapbiH OCJICEH Il TYPIe
JaMBITYFa FaHa eMeC, COHBIMEH KaTap OJIapIbIH MHTEIUIEKTYaJ/Ibl OJICYETiH JJaMbITyFa
kemekTeceni (9-kecre).

Kecre 9 - bonamak maremaTuka MyFaldiMiHIH MEHIepYy KaXKeT >KaJlbl JIOTUKAJIBIK
YKOHE apHaibl JOTUKAIBIK OUTIKTUTIKTEP1

JKaJme! JOoruKansIK JaFapuiap ApHaiibl JOrMKaJIbIK JaFabUIap
1 2
@dopmalib/bl TOTUKAJIBIK OiIay JIeHTeii
1. Kopbrteiaasl sxacait Outy (uHAaykTuBTi, | 1. KocinTik oKy moHIepiHiH MaTepuabl HeTi3iHae
NEAYKTUBTI, TPATYKTHUBTI). WHIYKTUBTI, JACHYKTUBTI JKOHE TPaAyKTHBTI
KOPBITBIH/IBLIAP Kacail Oiy.
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9 — KeCTeHIH XKaJFachl

1

2

2. Xikrey, aHBIKTay, Tepicke
HIBIFapy KaoineTi

3. @akTinepai cunarray, oenriiey Kaoiieri.

4. FoubIMH  WHAYKIUS HEMece JeAyKIIHs

omicTepiMeH TYCiHaipe Oiy.

TONeINaey,

5. bBenrim 3aHABUIBIKTApFa, TeOpUsIIapra,
KOHIICTIIIUSIIapFa cylieHe OTBIPBIIL,
TUNoTe3aNapasl  JACAYKTUBTI  TypAae ajiFa

TaPTHII, OJapIbl ISJIeIIeH OlTy.

2. bomamak MyfaimiMHIH (MaTeMaTHK) KoCiOn
JMANBIHIBIFBl TIOHACPIHIH MaTepuajbl OOWBIHINA
OCHI OTIepanusIap bl OpbIHAaN OiTy.

3. [legarorukaibiK KyObUTBICTap MEH MTpOLeCTep i
cunarraii  Oumy, OakbuTaHATBIH  (DAKTIAEPI,
Kargaimapapl Oenriiey KOHE OJIapAbl JTYPBIC
caparnray.

4. Oxwuranmapasl TYCIHAIPY XoHE OoOJpKay YIIiH
oenrum [1€1arOrUKaIbIK (KYKBIKTBIK,
SKOHOMHKAJIBIK) TEOpHsUIap MEH  3aHaapibl
KoJiJlaHa Oiny.

JlnanekTHKaIbIK JTIOTHKAIBIK Oiay JeHT el

1.  OOBexTuBTI
aHBIKTall Oly.

KapaMa-KauIIbUIBIKTap bl

2. Ocpl  KaWIIBUIBIKTapAbl  KOPCETETiH
ecenTepal KypacTsipa Oiiy.
3. Kapama-kallIblIpIKTapFa  HETi37eNreH

THIOTE3JIapbl  ajFa KOK JKOHE OJapibl
IamMbITy (aOCTpaKTUTIIEH HAaKThIFAa KOTEPLIy
omiciMeH).

4. JInaJIeKTHKAJIBIK JIOTHKAHBIH 3aHIApbl MEH

1. [lemarorukaiblk (MaTeMaTHKAJIBIK, JIOTUKAIIBIK)
KYOBLIBICTap IbIH MOHIHIIET] Kapama-
KaWIIBIIBIKTAPbl aHBIKTAN O1TY.

2. KapacTbIpbUIbIll  OTBIPFaH KYOBLIBICTAPIbIH
MOHIHJIETI  KapaMa-KaWIIbUIBIKTEI ~ KOPCETETiH
MarblHAJIbI  TIEAArOTHKAIbIK (MaTeMaTHUKAJIBIK,
JOTHKaJbIK) THUIIOTE3a]apAbl ajfa KOO JKOHE
JaMbBITy KaO1iJeTi.

3. JImalieKTHKAJIBIK JIOTMKAHBIH 3aHIapbl MEH

KaTerOpUsUIaphIH KOJIJAaHy apKbUIBI Kapama- | KaTeropHsuiapbiH KOJI/1aHa OTBIPBITI,
KalIIBUTBIKTApIbI TYCIHAIpE OLTY MearOTUKAIIBIK  (MaTeMaTUKAJIBIK, JIOTHKAJIBIK)
KYObUIBICTapJbl  TYCIHIIpEe OUTy JKOHE OCHI

TIPOIIECTEP/IIH 3aHABUIBIKTAPBIH alra O1Ty.

JlorukansIK oiayibl JaMBITy MbIHAJIApFa OalIaHBICTBI IAMHIbI:

1) cTyaeHTTEpIiH JKac epeKIIeTiKTepiHe

2) OypbIHHAH 0ap JOTUKAJBIK OiJiay IEHIeHIHE;

3) Gonamak kociOM KbI3METIHIH CUIIaTTaMajapblHa.

CoHpIKTaH, KOFapFbl OKY OpHBIHBIH  MaTemaTuka OutiM  Oepy
OarmapiaManapblHBIH ~ OKBITYIIBUIAPEI  JIOTUKAJIBIK OWJIAayAbl ©3 TIOHIH OKBITY
OapbIChIH/Ia apHAWbl 9JICTEPMEH AAaMBITBHIN, OKY MPOLECIH 3€pTTENIETIH KYPCThIH
FBIJIBIMH TTPE3CHTAIMSCHIHBIH JIOTHKAChIHA YKOHE JIOTHKA epeKeIepiHe COMKEC KYpPYhI
Kepek (YFBIMIApAbl aHBIKTAy/a, TYKBIPBIMIAPABI KaJIbIITACTBRIPYa, TOHACPII
KIKTEYJIE )KoHE T.0.).

Bbonamak memaror-3epTTeynIijiep/IiH JOTUKAIBIK OWIAybIH JTaMBITY/IbIH THIM/II
JKOJNBIH (PU3MKa-MaTeMaTHKa FHUIBIMAAPBIHBIH KaHAWAATEI, BUPCK MEMIIEKETTIK
NeIarOrMKaIbIK MHCTHTYTHIHBIH gomeHTi M.d.KapumoB ycbiaran [148]. OwbiH
MEJIATOTHKAIBIK ~ TOKIPHUOECI  KOPCETKEHJEH, OOBEKTUIepAl, IMpolecTep MeEH
KYOBUTBICTAp/IbI aKMapaTThIK MOJETBICY 9MIICIMEH OKY JKOHE FBUIBIMUA MIHIETTEPi
JKYHEIN Type KO JKOHE IICITy CTYACHTTEPiH JIOTHKAIBIK KOPBITHIHIBI €peKeICpiH
UrepyiHe, MapTThl TYP/IE MIbIHAWBI AJIFBIIIAPTTAPEI 0ap Ma3MYH/IbI TEOPHUSTIAPIbI KOHE
OacTamkpl IIBIHAWBI TYXKBIPBIMIAPEl Oap aKCHOMAaTH3alUsUIAHFAaH TEOPHUSIIAPIbI
Urepyre >KoHE JaMbITyFa BIKIAJ €Te/ll. AKIapaTThIK MOJIEIIb/ICY KypaMblHa KONTETCH
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JIOTUKAJIBIK 9MicTep (CaNBICTRIPY, Tayay, CHHTE3/eYy, aOCTpakuusiiay, >Kalrbuiay),
JIOTUKAJIBIK OTIepaIusuIapAblH OapJbIK )KUBIHTBIFBI (aHBIKTAY, 06Ty, KIKTey, IEKTeY,
JKaJIbUIay), JIOTHKA 3aHIapbIHBIH OapiblK JKUBIHTBHIFBI (COMKECTUIIK, Kapama-
KAWIIBIIBIK, abIHBIN TacTajFaH YIIHII, JKETKUIIKTI HETi3), JIOTUKAJIBIK OWJIayIbIH
Oapnbik  (opMmanapel (YFbIM, TalbIMIay, TYXKbIpbIMIay, Teopus) [148] kipeni.
M.®.KapuMOoB MIBIHABIKTHI aKMapaTTHIK MOJIEIBACY KEe3CHIEPIH Kejeciield YChIHFaH
(16-cyper).

MAcCeJIEH] KOIO;

N2

YJITi KYpY;
7

a3ipIiey, alrOpUTMILY;
N

ITOPUTMHIH OPBIHIATYBL;

N2

MOCEJICHI HICIy HOTHUKENEPIiH Talaay >koHe KOPBIThIHIBLIAP bl TY)KBIPBIMAAY;

\Z

ecen KaHaraTTaHapJIBIKCHI3 MICIIITCH XKaFJaii1a alIbIHFbI Ke3eHIepre opay

Cyper 16 - LLIbIHABIKTH aKnapaTThIK MOJENbACY Ke3eHaepi (M.d.Kapumon
OOMBIHILIA)

M.®.KapuMOBTBIH ~ KYMBICBIH ~ 3€pJeiel Kkene, Oojlaliak MaTreMaTHhKa
MYFAJIIMIHIH JOTUKAJBIK OWJIAybIH JaMbITyJa OEnriil akbuI-OM OlepauusapblHbIH
MaHBI3IbUIBIFBIH aTall OTeHiK:

- OMJIayIbIH, KE€HJIT], SIFHU 1CKE KaXKeTTl epeKIIeMKTepal Olp yakbITTa *K10epin
anmMaii, OyK1J1 MOCeJeH1 TOJIbIFBIMEH KAMTY MYMKIH/IIT;

- oMnaynbIH nepoectiri, Oyl >KaHa MIHACTTEp KOK J>KOHE OJlapibl IIIelry
YKOJITAPBIH Ta0y KaOUIeTIHEH TYPaJibl;

- OWJIAy/IbIH MKEMIIUTITI, SIFHU J>KaFdaiiibl e3repTy Ke3iHAEC 63 OpPEKETTEepiH
©3repTy MYMKIH/IIT1;

- aKBLT-OMIBIH JKbUTIaMIBIFbI, OVJT )KaHa JKaFJai bl TYCIHY, OMIaHy KOHE TYPHIC
1M KaobUIay KaKeT OOJIFaH sKaraania KaxerT;

- ©31HIH JKOHE OacKajlapJplH OWJIapblH Oarayiail OuUTyZieH, ajdFa KOWBUIFaH
epexenep MeH TYKBIPBIMIAP Il MYKHST )KOHE JKaH-)KaKThl TEKCEPYCH TYPaThIH aKbLI-
OMJIBIH CBIHU MOHI.

JlorukaneIk oinayJapl MEHrepy OoJallak mMaTeMaTHKa MYFaliMAEpPiH dpTypJi
KOCIOM J>Karmaiiapabpl THIMJI HIENIyre KaKeTTI KypajagapMeH KaMTamachl3 eTejl.
byraH MbIHa MyMKIHAIKTEp KIpeai:

- MAaTEMaTUKAJIBIK YFBIMAAPABI JI9J7 KOHE aHBIK KOpCEeTyAl KamMTamachl3 €Ty,
TOYyeJCi3 OMlayFa JKOHE aKbLI-OM TOPTIOIH apTThIpyFa OaFbITTalfaH JIOTHMKAJIBIK
OJIayIbIH HET13T1 MPUHIUOTEPIH KOJIJaHY;
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- CTYZICHTTEPMEH JKOHE OpINTECTEPMEH KapbIM-KATHIHACTA AWKBIHIBLUIBIKTHI
KaMTaMachl3 €T€ OTBIPBIN, JIOTMKAIBIK HETI3JEIreH J>KOHE FBUIBIMHU  HAKThI
MaTeMaTUKAJIBIK TYCIHIKTEMEIEPl KYpY;

- KYpJledl MaTeMaTHKaJbIK TEOpUsIIap/bl, KOHIEMIMUIAP MEH MpolLecTep/l,
COHIai-aK Ka3ipri 611iM Oepy Macesenepid KYPhUIbIM/BI KoHE TYCIHIKTI TYPE TYCIHY
YKOHE TYCIHJIIPY;

-ecenTepAl  IIemyre,  CTYJACHTTEPJIH  OM-TIKIpJIEpIHE  JKOHE  KypcC
MaTepHaiapblHa 63 KO3KapacTapbIHAAFbl JOTHUKAIBIK COMKECCI3MIKTEPAl aHBIKTAY
YKOHE TIICTITY;

- MATEeMaTHKAJBIK JOJeNIeMeNIepIeTi, FhUIBIMU JKYMBICTAPIAFhl JKOHE OKY
OafrapiaaMachbIHBIH Ma3MYHBIHJAFbl COUKECCI3MIKTEP/Il aHBIKTAY, PECypCTapAbl ChIHU
TaJayabl )KaKcapTy;

- IYphIC €MeC MaTeMaTUKaJbIK JQJIeNJep MEH KaTe TYCIHIKTepl Joiesl
JOJeNIEPMEH THIM/II TYP/I€ KOKKA IIbIFapy;

- IOTUKAJIBIK JKOHE THIMJII MaTeMaTHKaJBIK €CENTepre runore3anapbl HeMece
Oaslama menrmaep/Il TYKbIPbIMIAY JKOHE Oaralay;

- OIpPIKTIPUITEH YKOHE JIOTHKAJIBIK KYPbUIbIMJIAIFaH ca0akK >KOCHapiiapbiH, OKbITY
CTpaTeTusIapbiH XKoHe Oarasay dJIiCTEpiH d31pIey;

- OKy OafrjapiiaManapbl MEH €CeTep CHUAKTBI KociOU KyKaTTap/ibl JalbIHIayaa
MaTEeMaTUKAJIBIK JOJIIK TIEH JIOTUKAJBIK KYUETIIKTI KAaMTaMachl3 €Ty;

- OKBITY OJICTEpiHe, OKYy OarmapiaMachlH TaHJayFa >KoHE CTYJCHTTEp/Il
Oarajiayra KaTbICThI HET13/I€JITeH, JJOTUKABIK MICIIMAEep KaObliaay;

- )KOocmapiiay MEH apajacyjbl >KakcapTyFa MYMKIHAIK Oepe OTBIPBIN, OKBITY
OMICTEPIHIH OHE CTYIAEHTTEPIIH OKY TPACKTOPHSUIAPBIHBIH JIOTUKAIBIK CaJlJapbiH
OoJKay;

- OuTiM Oepy Teopusiiapbl MEH 9JIICTeMEJIEpPIH KOJay YIIIH AYPBIC TaJeaep/al
KOJIJIaHa OTBIPBIN, OLTIM Oepy >KOHE MaTeMaTHKaJbIK KO3KapacTaplbl KOpFay >KoHE
JIOTUKAJIBIK KYpaiaapabl KOJIAaHY;

- OKBITY JKaFJaiapblHa MKEeMIUTIKIICH, IIBIFAPMAIIbUIBIKIICH KOHE IIBIH/BIKTHI
HaKThl TAWBIMIAy apKbUIbI JKAKbIHIAY AapKbUIbI KaTaH oiyiay YATUIEpIH XKEHY,
JTMHAMHUKAJIBIK CBHIHBIN KaFJaibIHIa OeriMaeny MocelenepiH Mmemyal KaMTaMachi3
eTy.

CoHbIMEH, MaTEMATUKAIIBIK OLTiM Oepy/ie JOTUKAIIBIK OWJIay/ibl JaMBITY OacThl
OpbIH anajbl. bomanak MmaTeMaTrka MyFalliMaepi HHTEIJICKTYaIBIK JaMyIbIH HET131H
KaJlaylibl OOJIFAHMIBIKTaH, OYJI JaFapUIapAbl OKYIIBLIApbIH OOWBIHIA JaMBITY
MPOIIECIHET €H MaHbI3bl CyObeKkTUIep OoJbIn TaObuiaasl. COHIBIKTAH OoJaliak
MyFaiMepre apHaiFaH O11iM O6epy OaraapiaManapsl JIOTHKAJIBIK OMJIay MEH KOFaphl
JIEHr eIl oiay KaOUIeTiH KaH-)KAKThl JaMbITyFa OarbITTalybl KepeK. bys onapabsiH
KOCiOM KY3BIPETTUIIIH apTThIPbINT KaHa KOMMalbl, COHBIMEH KaTap THIMAl KYMbBIC
icTeyre 1aibIH 0OJTybIH KAMTaMachl3 €Te/Il.

67



bipinmri OeniM GOMbBIHINIA TYKBIPHIM

JuccepranusiHeIH,  OipiHIl  O6JIMIHIE JIOTHKAIBIK ONJIAyJbIH TEOPUSIIBIK
HEri3/Iepl, OHBIH MaTEeMaTHKAJbIK OULTIM Oepyneri MaHBI3IBUIBIFBI JKOHE OoJialiak
MaTeMaTuKa MYFaJiMJIepIH KociOM Aaspiaylarbl pesi KapacThIpblUIFaH. JIOTHKaIbIK
oiytay TYJIFaHBIH JIaFbl, O1711M, TAHBIMJIBIK KaO1IET )KOHE KOCIOM KY3BIPETTIIIK CUAKTHI
KaCHUETTepiHIH e3apa OaiJIaHBICHIH KaMTaMachl3 €TETIH Herisri KaOileT eKeHi
aHbIKTaNIbl. COHBIMEH KaTap, OHBIH aHAJTUTUKAIBIK KO3KAPACThl KAJBIITACTHIPY/IaFbl,
CBIHM OMJIAyJbl JaMBITY/IaFbl JKOHE KOCIOM Mocenenepal Imierie OuUTyaeri peiii artarl
OTLIII.

JlorukanbIk oiyiay TYKBIPBIMIAMACHIHBIH JIAMYBIHBIH TApUXHU TaJIaybl JJIOTHKA
KJIACCUKTEPIHIH €HOEKTepIHeH OacTtam Ka3ipri 3aMaHfbl Ke3KapacTtapra JeiH
Kyprizuaal. [lcuxonortap MeH negarortap bl MiKIpJIEpiH 3epTTEY KIHE capayiay oKy
MIPOIICCIHIH MaHBI3/bI AJIEMEHTI PETIHJIC JJOTUKA Typallbl HAEsIap IbIH dBOIIOIUICHIH
aHbIKTayFa MYMKIHAIK Oepai. JKypri3uireH Ttainjgay HETi31HIE JIOTHKAJBIK Oiiay
TYKBIPIMJIaMaChl aWKbIHTAJIJIBI.

CoHBIMEH KaTap, JOTUKAJIBIK OWJIayAbIH KYPBUIBIMIAPHI )KYHEIEH/I1: TOTUKAIBIK
OMJTayIbIH TICUXOJIOTHSIJIBIK acreKkTiiepl (Kadbuiaay, ecTe cakray, elecTeTy, (Gokyc),
KOTHUTHUBTIK KbI3METTEpl (Tajnjay, CUHTE3, alcTpakius, Oaranay), JIOTHKAJIbIK
onepanusap (MHAYKIUSA, ACAYKIWS, aHAJOTHS, >KalbLiay), (Gopmanapsl (YFbIM,
nambIMIay, TY>KbIPbIM) JKOHE NMPUHLMUINTEP] (Tene-TeHAIK 3aHbl, KaUIIbUIBIKCHI3AbIK
3aHbl, YIIIHIIIHI €CKEpPMEY 3aHbl, )KETKUTIKTI HET13 3aHbl). byJl KypbulbIMAay Tacul
VFBIMIAPIBI JKYHETey/li KaMTaMachl3 €Te OTBIPHII, JOTHUKAJBIK Oiiay (hopMalbIbl-
JIOTUKAJIBIK YKOHE JUAICKTUKAJIBIK JCHTSHIEP i KAMTUTBIHBIH KOPCETTI.

JlorukanelK  oiaylbl ~ JaMBITYbIH  MaTeMaTUKaIbIK  OuliM  Oepyje
MaHBI3BIIBUIBIFBI  OPTYPJIl Karujanap HeEri3iHae aWKbIHAAJIbI: JIOTMKAJBIK Oiiay
MaTeMaTUKAJIBIK OLIiM  Oepylae  Kypaedm — Mocelelepli — IIemryre,  JIoJeiii
KOPBITBIHJIBLIAD JKacayFa, OKYIIbLIapAbIH MOTHBAITUSACHIH KoHE Tajaay JdaFablIapbiH
KETUIIIpyre KeMekTecemi. llegarorukanplk oaeOMETTEepai 3ephaeliey HeTi3iHIe
JIOTUKAJIBIK OWJIAyJbIH CBIHM JKOHE IIBIFAPMAIIbUIBIK OWMIIayJbl, COHBIMEH KaTap
METaTaHBIMJIBI JAMBITYMEH THIFBI3 OAMIaHBICTHI EKCHIIT1 AaHBIKTAJIIbI.

PISA-2022 xanwsIKapalIbIK 3epTTeyJeplieri Ka3aKCTaHABIK OKYIIbLIAP/IbIH
MaTEMAaTHUKAJIBIK CayaTThUIBIK OOWBIHIIIA TOMEH HOTIDKENEPl JIOTHUKAIBIK ONIAy/IbIH
JaMy JIEHTeHiHIH JKETKUTIKCI3AIriMeH OaiJIaHbICThl €KeHl aHbIKTaJbl. Ochl opaia,
3aMaHayd 3epTTEYNIepi Taujaay JIOTHKAJIBIK OWJIayabl AAMBITYABIH MaTeMaTHKAJBIK
OlumiM  Oepyle MaHBIBBIIBUIBIFEI  OPTYPJIl KaFujaajgap HeriziHAe alKbIHIAJIbI:
JIOTUKAJIBIK OMJay MaTeMaTHKajblK OuTiM Oepyae Kyplenai Macenenepil LIemryre,
TONEII KOPBITBIHIBUIAD JKacayFa, OKYIIBUIAPIBIH MOTHBAITUSACHIH JKOHE Tajjay
JaFAbLUIAPBIH KETULAIPYTe KOMEKTECE/I].

ConbIMeH KaTap, 6onanraK MaTeMaTHKa MyFaTiMIEpPiH JalbIHIayFa KOWbUIATHIH
TajanTap: OHBIH IIIHAEC TEeIaroTUKaNbIK JIOTUKAHB MEHTepy, CTaHIApTThl eMec
ecenTepAl Iuemry, OeiiMaeny >KOHE HKEMIUIIK KaOUIeTIH JambITy, IOHAPaIbIK
Olylayapl NaMbITy, peduieKcHsl KaOUIeTiH NaMbITy, JIOTHKAIBIK JKYHENTIKTI cakTay
XKOHE AJITOPUTMIIK Oifylay KaOlIeTiH JaMbITy TajlanTapbl alKbIHAamFaH. JIOrMKaIbIK
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moHAEpAl OKy OarmapiamanapbiHa OIpIKTIpY, JOTHKAIBIK OAICTEpre TakipuOere
OaFpITTaIFaH OKBITY, JJOTUKAJIBIK OMJIay bl AAMBITY YIIIH 3aMaHayH TEXHOJIOTHsUIIapabl
KOJIJIaHy, 3€pTTEY OHE IIbIFapMAallbUIbIK KaOULIETTEpPIH JaMBITy CHSKTBl OKBITY
OaFpITTapbl YCHIHBLIIBI,

bonamak maremMaTtvka MyFaliMiHIH MEHIepy KaXeT (opMaiblbl JOTMKAJbIK
JICHrell MEH JMaJEKTUKAJIBIK JIOTUKA JIEHreWl OOMBIHINA KaNIbl JIOTUKAJIBIK >KOHE
apHalbl JIOTUKAJIBIK OUIIKTUIIKTEpl XoHe aaraputapbl Oepinai. CoHbIMEH Katap,
Oonamak MaTeMaThKa MYFalIMIiHIH JIOTUKAJIBIK OMIIayblH JaMBITYAAaFbl aKbLI-O
oTepaysIapbIHbIH MaHbI3ABUIBIFBI OAsTH 1AM IbI.

ConbimMeH, OipiHmm OemiMae OoJamak MaTeMaTHKa MYFaIIMICPIHIH KociOu
KY3BIPETTUTITHIH HETi3ri (aKTOpiaapblHBIH OIpl PETiHAE OJIapAbIH JIOTMKAJIBIK
OJIayBIH JKYHENl AaMbITY KaKETTUIIT] Her13aeneal. by naraplapabl JaMbITy KEIIeH/ 11
OutiM Oepy OarmapiiaMachl MEH OJICTEMENIK JaWbIHABIKKA HET13/IETeH MaKCaTThI
KO3KapacThl KAJKET €TETIHI aHBIKTAJI/bI.
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2 BOJIALIAK MATEMATHKA MYFAJIM/EPIHIH JIOTMKAJIBIK
OWJIAVBIH LU®PJILIK BUIM BEPY TEXHOJIOTHSIJIAPBI APKBIJIBI
JAMBITY IbIH OJICTEMEJIIK HET'T3/IEPI

2.1  bonamak MaMaHJap/bIH KOCIOM JaFAblIapblH JaMBITYy/1a HUGPIBIK O11iM
Oepy TEXHOJIOTUSJIAPBIHBIH PO

[udpaeixk OumiM  Oepy TEXHOJOTHUSIIAPHI OKBITYIBIH O3BIK OJICTEpl MEH
KypaJlapplHa KOJ KETKI3yJll KaMTaMachl3 €T€ OTBIPBIN, OojalraKk MaMaHIapibIH
KOociOM JaFapuIaphl MEH 3aMaHayd CYPAHBICKA M€ KY3BIPETTEPIH KaJIBINTACTBIPYIa
MaHBI3BI pos aTkapaasl. Omap OUTIM amyIIbIIAPABIH KEKEe KaKETTITIKTEPiH ecKepe
OTBIPBIIL, 1EpOEC OKBITY MYMKIHJIKTEPIH KEHEUTIN KaHa KOMMaibl, COHBIMEH KaTap
Oonamak KociOM KbI3METKE JAWBIHIBIKTHI €19Yylp *aKcapTaThlH UKeMAl OutiM Oepy
OpTachIH KypyFa biknai eteai. COHbIMEH KaTap, UG PIIbIK TEXHOJOTUSIIAP aKapaTThl
Tajjaay, ©31H-031 TOpOUEIIey MPOIECiH YUBIMIACTHIPY KOHE KOCIOU KbI3METTE 3aMaHayH
aKMmapaTThIK >KyHenepal THIMAI MaigaiaHy CUSKTBI HET13T1 HUQPIBIK KY3bIpEeTTEep/Ii
JaMbBITyFa  ocep eredl. byn  Ky3bpertepAiH  MaHbI3IbUIBIFBI  Kazakcran
PecnyOnukaceiabiH JKoFaphl 011iM MEH FBUTBIMIBI JaMBITYIbIH 2023-2029 xbuiiapra
apHanFaH  TYKbIpbIMaaMackiHaa — «udpneik  Ky3piperTep  OapiablKk  KociOu
CTaHIapTTapAbIH MIHJCTTI JIEMEHTI 00JIaIbl» JIen epekiie atan oTinemi [149].

Hudpabik O611iM Oepy TEXHOJOTUSUIAPBIHBIH OoJalllaK MaMaHJapAblH KociOu
TAFIbUTAPbIH  TaMBITYBIHAAFBl POJIIHE TOKTAaaMac OYpPBIH, JKaIIMbl TEXHOJOTHS
VFBIMBIHA TOKTAJIBIT KETEHIK.

C.1. HekpacoB men H.A. HekpacoBa e3nepiHiH «P'bUIbIM JKOHE TEXHHUKA
buocodusChl: TaKbIPBINITHIK CO3/IIKY» €HOETIHJIe TEXHOJOTUsFa KeNeciIel aHbIKTama
oepeni: «TexHonorus» (exenri rpek TUTIHEH TEXVI — «OHep, MIeOepiK, OUTIKTUTIK
HKOHE AOYOC — «CO3, OW, MarblHAa, YFBIM») KaXKETTI HOTIKEre KOJ >KETKI3y YIIiH
KOJIAHBLJIATBIH 9MIICTEP MEH Kypanaap bl KUbIHTHIFB [150]. XKanmsl mareiHama Oyt
FBUIBIMA OLTIMJII MPAKTUKAIBIK MoceleJepal IIemyre KojaaaHy OOJbIl TaObLIabI
[151]. TexHOMOTHs HKYMBIC JIICTEPiH, KYMBIC PSKUMICPIH )KOHE OPEKETTEPIIH PETiH
KaMTuabl [152], srHM «Kanai, KaHaald KOJIMEH YKOHE HEHIH KeMeriMeH Oip HopCeHi
acayra 00JIael» JETeH CypaKTapFra xKayar Oepei.

B.I1. becnanbkoHbIH miKipiHIIe, «TeXHOIOTHS — TEXHUKAIBIK XOHE agamMu
pecypcTap/abl )KOHE 0JIap/IbIH 63apa OPEKETTECY1H €CKepe OTHIPHII, OYK1I OKY IPOIIECIH
KYpY, KOJIJIJaHy J>KOHE aHBIKTayJbIH >Xyiem ofici, Oyn OunmM Oepy QopmManapbiH
OHTAMJIAHABIPY bl 63 MiHIETIHE altHAIABIpaIsDy [153].

TeXHOIOTUSAHBI OKYy MPOIECIHE COTTI MHTETpaIusiay YIIH TEXHOJIOTHSIIBIK
nearorukaibik Ma3MyHHbIH 011iM KypbutbiMbIH (TPACK) naiinananyra 6onansr (17-
cypeT). by KypeIIbIM IOHIEPAl OKBITYyAa, ocipece MaTeMaTUKAaHBl OKBITY
KOHTEKCTIH/IE TEXHOJOTHUSHBI TUIM/II TTAliaJlaHy YIITiH Ka)XeTTl JKeT1 HEeT13r1 JOMEH I
KAMTHUTBIH MOJIC)Ib OOJIBIN TaOBLIAIbI.
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Technological
Pedagogical Content
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(TPACK)

Technological Teehnalogical
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TK (TCK)
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Pedagogical
Knowledge
(TPK)

Content
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(CK)
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Knowledge

Pedagogical
Content
Knowledge

Contexts

Cyper 17 - TexHONOTMsUIBIK NIE€AArOTUKAJIBIK MA3MYHHBIH O1711M KYPBUIBIMbI
(TPACK) (https://tpack.org/).

18-cyperte kopcerurenneit TPACK kypbUIbIMIBIK HIEHOEpIHE CyHEHE OTHIPHIIL,
CTEXHOJOTHSIBIK ~ OUTIM»,  «IeJarorukaiblK  OUTIM»,  «Ma3sMYHIBIK  OLTiM»,
«TEXHOJIOTHSIIBIK KOHE TeIarOTHKAJIBIK OLTIMY, «TEXHOJOTHSIIBIK XKOHE Ma3MYH/IBIK
OLTiM», «TIeJaroruKaiblK >KOHE Ma3MYHIBIK OUTIM» JKOHE OaplIbIK YII Kypamjac
O6JIIKTIH HWHTErpaIUsChlH KAMTHUTBIH — «TEXHOJIOTHSJIBIK, TEJaroruKalblK >KOHE
Ma3MYH/IBIK OiTiM» jKeTi Heri3ri JOMeH i aHbIKTayFra Oonmazisl [154].

TeXHONOrUSITBIK
Oinim
(Technological
Knowledge, TK)
TeXHOJ’IOFI/[ﬂIILIK
TIE€JarOTUKaNbIK
JKOHE Ma3MYH/IbIK Ilemarorukaibik
6itim 6inim (Pedagogical

(Technological Knowledge, PK)

Pedagogical Content
Knowledge,
TPACK)

TPACK
Ao TOMEHICPD oo

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

TGXHOHOFI/ISU'IBIK
JKQHE TCXHOJ'IO]‘]/ISU'ILIK

T1€/1arOrUKabIK JKOHE TIOHIIK OitimM
Giim (Technological

(Technological Content Knowledge,

Pedagogical TCK)

Knowledge, TPK)

Cyper 18 - TPACK KypbUIBIMBIHBIH HET13I1 €Tl JOMEHAep1
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TPACK KypbUIBIMBIHBIH JTOMEHACPI MaTEeMAaTUKAHBI OKBITY/Ia TEXHOJOTHSIIBIK,
MeJIarOTUKAJIBIK KoHE TTOHIIK OUTIMHIH MHTErPAIUsIChIH KAMTaMachl3 €TETIH MaHbI3]IbI
OarpITTap OOJBIN TaOBUIAJBl. Op JOMEHAl KOHE OHBIH MATEMAaTHKaHbl OKBITYIAFbl
MaHBI3IbUTBIFBIH KapacThIPANBIK;

Texunonorusmelk  Oimim  (TK  —  Technological Knowledge) — 3amanayu
TEXHOJIOTHsJIAp, OJIAPALIH (PYHKIIMOHAJIBIK MYMKIHIIKTEp1 >KoHE OKY MpOIeCiHe
KOJIIaHy oJicTepl Typaibl OuLTIM, OJ OaraapiiaMalibIK >KacaKTamaHbl, HHQPIIBIK
Kypayiiap/bl )KoHE OKY IaT(opmanapbiH MEHIepY/Il KaMTUIBL. TeXHOIOTHSIIBIK O151iM
MaTeMaTUKaHbl ~ OKBITyla  MaTeMaTHUKAIBIK  TpPEHaXepiap,  TeOMETPHSUIBIK
KOHCTPYKTOpJIaphl KOHE KOMIIBIOTEPJIIK anredpa KyWenepl CUSKThl WHTEPAKTHUBTI
OarmapraManapabl maigananyra MyMKIHAIK Oepesi. byt abcTpakTiiai MaTeMaTHKAIBIK
TYCIHIKTEp/Il KOPHEKI kKoHE O1JIIM alylIbuIapFa OHAll TYCIHYre KOMEKTECEI].

[Menarorukansik O6imim (PK — Pedagogical Knowledge) — oxpity omicTepi MeH
CTpaTeTUsIapblH, ayJUTOPUSHBI OacKapy/bl, CabaKThl >KOCHapiiayAbl XoHE OLIIM
anymbeutapapl  Oaramayael  Oury  Oombim  TaObuiaawl.  [lemarormkanbik — OiTiM
MaTEeMaTHUKAJIBIK YFBIMAAP/IbI JKaKChl MEHI€PETIH OPTAaHbI KYPYIbl KAMTHUIbI, MBICAJIBI,
MaTeMaTHKaHbl TEPEHIPEK TYCIHyre KOMEKTECETIH MpoOJIeMalIbIK OKBITY HeMece
»00ara HEer13/Ie/IreH TarchlpMalap CUsKTHI OKBITY 9/IICTEpPIH TaHIay Kipei.

[Tonaik 6utiMm (CK — Content Knowledge) nerenimiz — Oenriii 6ip moHAl, TEPEH
0Ly >KOHE OHBIH TYXXBIpbIMIaMalapblH, TEOPHUSUIAPBIH JKOHE MPUHIUIITEPIH TYCIHY
OoJibIn TaObUIaABl. MaTeMaTUKaIbIK Ma3MYHJIBIK OL1iM, HE OoJiMaca MOHIIK OUTIM
OKBITYIIbIFa MaTEpHAJIIbl HAKThl KOHE aHbIK TYCIHAIpYre, THIMAI TarchlpMasap
a3ipJeyre, COHbIMEH KaTap, Kyp/esi TaKbIpbIITap bl OLTIM alylibliapFa TaJlKblIayFa
MYMKIHJIIK Oepei.

[Teparorukansik sxoHe Texunonorusuibik 0imiM (TPK — Technological Pedagogical
Knowledge) mnenarorukanblk MakcaTTapra JKETy VIIIH TEXHOJIOTUSHBI Kajal
KoJiJaHyFa OojaTeIHBIH OuTyAl KamTuasl. TPK OumiM amyrmibuiapsiH MOTHBAIMSICHI
MEH OCJICEHITITIH apTThIpy YIIIH TUQPABIK Kypangapibl OediMaeyre MYMKIHIIK
Oepemni, MbIcalibl, MaTeMaTHKAJIbIK YFBIMAAPIbI TYCIHY JCHTCWHIH JaMbITaThIH
JTUHAMUKAIIBIK cabakTapAbl JEMOHCTPALMSAJIAUTHIH MHTEPAKTUBTI TaKTajdap MEH OKY
KOJITaHOaIaphIH MMai aiany.

[Monpix sxone Texuonorususik 0imiM (TCK — Technological Content Knowledge)
— Oenrinmi Oip MOHAI OKBITYABI >KaKCapTy YIIIH TEXHOJIOTHSHBI Kajall KoJJaHyFa
OOoNaThIHBIH OUTy, MbICaJbl, OUIM aiyllbUIapFa MAaTeMaTUKAJIbIK YFbIMAAP/IbI
KAKChIpaK TYCIHYre »>KOHE BHU3yalu3alMsulayFa MYMKIHAIK OepeTiH, Kypaeni
ecenreynepai, rpapukTepal xxoHe Moaenbaeyaepal kepceretin GeoGebra, Wolfram
Alpha nemece MATLAB cusktel apHailbl MaTeMaTHKaJbIK Oaraapiamaiap.ibl
naijanada ajgajbl.

[Monmix sxoHe memarormkanblk Oimim  (PCK - Pedagogical Content
Knowledge) — Genrini Oip MoHII OKBITYABIH €H THIMII TOCUIACPIH, OHBIH IIIiHIC
KYpJAeni YFRIMAApIbl TYCIHIIPY TOCUIACpiH KoHe Oaramay omicrepin Oimy. PCK
OKBITYIIBIJIAPFA KYPJETl MaTeMaTHUKAIBIK TeopeManapiabl, (opMysanapibl >KOHE
ecenTep/li OHal TYCIHAIpYre MYMKIHIIK OepeTiH oicTepial TaHaayFa KOMEKTECE/I.
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ConbIMeH KaTap OUTIM allylIbUIapAbIH KU1 Ke3/1€CETIH KaTeaepl MEH KUbIHABIKTapbIH
aHBIKTAYyFa ’KOHE OJIap/Ibl IICIIY >KOJIIAPBIH IaMbITyFa KOMEKTECE/II.

Bapisik ym komnonenttiH naTerpanusicel (TPACK — Technological Pedagogical
Content Knowledge) — HakThl MOH Ma3MyHBIH MEHICPY/i jKaKcapTy YIIiH OKBITYIa
TEXHOJIOTUSHBI Kajlal maijanaHy KepeKTIrl Typaibl >XaH-KaKThl OUTIM  OOJIBII
TaObuIabl. byl JOMEH MaTreMaTUKaHbl OKBITY TEXHOJOTHSICHIH OapblHINA THIMII
naiiajganyasl KaMTaMachl3 €Ty YIIiH OapiblK KOMIIOHEHTTEP/ 11 O1piKTipe/il, MbICAIIHI,
CTYACHTTEPAIH MaTEPUaAbI-TEXHOJOTUSIIBIK TaJTFAMBIHBIH KYPACTUIITH €CKepeTiH
MHTEPAKTUBTI KypCTapAbl KYPY OKBITYIbI KEKEICHIPYTe *OHE OHBIH THUIMILUIITIH
apTThIpyFa MYMKIHAIK Oepei.

Byt skeTi JOMEH TEXHOJIOTUSHBI KOJIJTaHA OTBIPHITI, OKBITYABIH KEIIEH I TOCUTIHIH
MaHbI3bUIBIFBIH KepceTeal. TPACK okbITylmibulapFa MoH MEH IeIarorukaHbl OLTy
FaHa eMec, COHBIMEH KaTap MaTeMaTHKAJIBIK OLTIMI1 TUIM/1 MEHIEPTY, OKBITY CallaChlH
apTTHIPY JKOHE TAOBICTHI JAMBITY YIIIIH OKY MPOIIECIHE TEXHOJOTUSHBI KaJlald THIM/I1
WHTErpalUsiiay KePEKTIT1H TYCIHY MaHBI3/Ibl €KEHIH KOPCETEII.

Ocsiran opat, u@pisik OutiM 6epy TexHonorusuiapsl (LIBT) oky MeH OKbITYABIH
JTOCTYPJI QIICTEpiH OeJICeH 1 TypJie ©3repTeTiH 3aMaHayHW OuTiM Oepyjeri »eTeKIi
OarbITTapIbIH O1p1 00JIBIN TaObLIA R AT ecenTerMil. XKahauasik Tpanchopmarusiaap
MEH jKamnmnail muQpIaHIbIpyaAbIH KYIIC01 >KarJaiblHAa MYHAAM TEXHOJIOTHsIIapIbI
naiianany OuTiM Oepy callachlHIaFrbl MaMaHIAPAbl AaspiiayIblH aKpIpaMac OeJliriHe
alHAITyJa.

Kazakcran PecniyOnuKkachbIHbIH KOFaphl OLIIM MEH FBUIBIM/bI 1aMbITyAbIH 2023 -
2029 xpurnapra apHAIFaH TYKbIPBIMIAMACBIHA COMKEC:

- XaJIbIKapaiblK Taxipubere mony Oemiminae «Korapsl OuTiM OepyAiH HEri3ri
TPEHATEPI - ..., TUPPIAHIBIPY, ... OOJBIN TaAOBLIABI;

- )KOFapbl OLTIM 0epy MHPPAKYPBUIBIMBI MEH LIU(PPIBIK APXUTEKTYPAHbI JaMBITY
Oemimine colikec « L {udpabik TexHOTOTHAIAP Ka31pri 3aMaHHBIH aKbIpaMmac OeJlirine
alfHAJIbI JKOHE >KOFaphbl OUTIM Oepy/ii TaOBICTHI ICKE achlpyaa dJeyeTi 30p», - Jeml
KapacThIPbUIFaH;

- maiieim  Oemiminae <«OKorapsl OuliM Oepy >KyHeciHIeri 3amaHayd ChIH-
KaTepiep/il eCKepe OTBIPHIMN, NMUMPIBIK TEXHOJIOTHUSIAp dIeMEHTTepl Oap OuniM Oepy
MPOILIECIHIH JKaHa 3aMaHayH MeIaroTUKaJIbIK TU3aHBDY PETIHJIC aTall KOPCETeIl.

[Mudpaeixk Oimim Oepy oprtackl — Oy OimiM Oepy MPOIECIH aKMmapaTThIK
TEXHOJIOTUSIMEH KaMTaMachl3 €TYMEH FaHa IIEKTeJIMEUTIH, O11iM Oepy MeKeMeNepiHiH
KyieciH, Oackapy TETIKTEpiH, OKY MaTepHUalJapblHbIH JAEPEeKTep KOPBIH >KOHE
KOMIBIOTEPJIIK ~ OaraapiaMaiiapiibl, JKEPruTiKTI JKOHE FallaMJIbIK aKMapaTThIK
KETIEP/l, OPTYPJIl KiTalmXaHallap/ibl, TEXHUKAJBIK KYpaagapabl XKoHE Oap/ibl OKY ic-
OpeKeTiHAC TalalaHyra apHajaraH OaraapiiaMaliblK, OJICTEMENIK HYCKayJapbl
OipikTipeTiH Kypaesi yreim [155].

T.T.Kocmocku 1udpaplk OutiM  Oepy TEXHOJOTHSUIAPHI  JICTT  «OPTYpIIi
KOHTEKCTTEpJIE OKBITYIbI KOJAAy >KOHE JKaKCapTy YIIH KOMIBIOTEPIIK, MOOWIIbII
XKOHE MHTEpPHET peCypCTapblH TMalJalaHaThlH Kypajgap MEH oicTeMelep
KUBIHTBIFbD) €KEHIH TYKBIPBIMJIal OTBIPBIIN, OJIAPABIH OKYy TaKipuOeciH apOip Oiiaim
AITyIIBIHBIH KAKETTUTIKTEpiHe OeriMaeyaeri peltin aramn kepcereni [156].
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K. Dxapauna >xone C.Jlecrep uudpnpik OumiM  Oepy TEXHOJOTUSIAPHIH
«MyFaliMiep MEH CTYACHTTEp apachlHAArbl ©3apa JpEeKeTTeCyIl KaKcapTy,
YKEKEJICHIPUITeH OKBITY KOJJAPbIH KYPY >KOHE ChIHU OWJIAy/bl apTThIPY YILIIH OKY
nporecine  HUGPABIK  KypalgapAbl  HHTErpamnusiayFa  MYMKIHIIK ~ OepeTiH
UHTCPAKTHUBTI Kypayaap» peTiHae aHbIKTaias! [157].

D.Masyp 3epTTeynepinae «udpibK 011iM 0epy TEXHOJIOTHUSIIAPhI CTYACHTTEpre
KbUIIaM Kepi OailylaHbIC anyFa, HHTEPAKTUBTI TECTTEP OTKI3yTe KOHE OIPJIECKEH OKY
IpoleciHe KAaThICyFa MYMKIHAIK O€peTiH Kypaiaap, OJ MaTepuaiibl TepeHIpeK
TYCIHYT€ BIKHOAN eTeAl», - Aen HUGPIbIK OuTiM Oepy TeXHOJOTHUSJIAPBIHBIH POIiH
aiikprHaraH [158].

[Mudpneik OimiM  Oepy TeXHOJOTHSUIaphl Ooylallak MaMaHAapAbl Jaspiay
NPOLIECIHIE KYpPAENl YFhIMIAPAbI JKAKChl TYCIHYI€ >KOHE OPTYpPJl KYPAENUIIKTErl
ecenTep/l TUIMJI MIENIyre MYMKIHJIIK O€peTiH HHTEPaKTUBTI OKBITY 9ICTEpIH
ycoiHa bl O 6onamak Myratimaepre 3aMmaHayu 01J1iM 6epy OpTachIHBIH TalanTapbiHa
OeiiMIeny VIIIH KaXeTTl JarabpliapAbl Oepe OTBIPHIN, OKBITYJIBIH HKEMIl JXKOHE
JapaliaHFaH TOCUTIHE JKaFaai skacaiibl 1eT CaHalMBbI3.

[Tpesunent Kaceim-Komapt Tokaer 2023 sxbuibl 8 MmayceiMaa eTkeH [llerenmik
WHBECTOpJIap KeHeCiHIH oThIpbichiaa «{udpneik yaepicrepai Oackapy yIIiH
nU@PIBIK cayaTThUIBIKKA KoHE OiniMre 6aca MoH OepyiMi3 KaKeT €KeHIH TYCIHyTe
TUICMI3Y», - nen aran oTkeH. COHBIMEH KaTap, MPEe3UJCHTTIH MallbIMbIHIIA, TYIKI
MakcaT — IUQPIIBIK eciMre OaFaapiiaHFaH KPeaTUBTI KOFaM KaIbITacToIpy. [159]

byn typreiaa mudpiblk 611iM Oepy TEXHOJIOTHsIIAphl OOJaIaKk MyFaliMaepIiH
UQPIBIK CayaTThIIBIFBIH apTTHIPYIBIH FaHa €Mec, COHBIMEH KaTap Te3 ©3TrepeTiH
TEXHOJIOTHSUTBIK JaHAma]T KaraalblHIa OJapIblH KOCiON JaFabUIaphIH JaMBITYIBIH
MaHbI3/1bl KYpaJIblHA alHAITYA.

bonamak mMaremaTtvka MyFamiMAEpIHIH KociOM JaFdblIapblH  J1aMbITY1aFbl
mu@pablK OTiM Oepy TEXHOJIOTHSUIAPBIHBIH POJIH TEepeHIpeK TYCiHy YIIiH 013
I1. dpaiiBepc [160] «MaTtemaTukanbik 0i1iM Oepyaeri UQPIIbIK TEXHOJIOTHS: OJ1 HEre
KYMBIC  icTelal  (HeMece JKYMBIC  ICTeMEWIi)»  MakalachlHIa KOpCETKEeH
«MareMaTuKanablK OUTIM Oepyneri TEXHOJOTHSHBIH JHIAKTUKAIBIK (DYHKIIUSIIaAphI)
MOJIeJIiHIH OeiMIeNTeH HYCKAachIiHa CYHeH IIK. byl Moienb CTyAeHTTepI1H JTOTUKAIIBIK
OMJIayBbIH JAMBITYFa TIKEJICH BIKMAT €TETiH MUQPPIIBIK TEXHOIOTUSIAP IbIH YIII HET13T1
JTUIAKTUKAJIBIK (YHKIMSICHIH aHbIKTai b1 (19-cyper).
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Cyper 19 - MaTtemaTuKanbIK OU1iM Oepyeri TEXHOIOTUSIHBIH IUJaKTUKAIIBIK
¢dynkuusnapsr (I1. [Ipaiisepc)

MaTteMaTuKkaibIK O11iM OepyJeri TEXHOIOTUSHbIH AUIaKTUKAIbIK (DYHKIUAIapbI
OipiHIiCI — MAaTeMaTHKaHbl OpBIHAAY Kypaibl (MaTeMaThkameH aiHaibicy). On
CTYJIEHTTEpTe aHATUTUKAJIBIK KOHE JIOTUKAJIBIK OilyiayFa keOipeK yakbIT Oepy apKbLIbl
KYHJIETIKTI €CenTeyep/il aBTOMATTaH IbIpyFa kemektece . Ludpibik Kkypangap Outim
aylHIblIapFa JOTUKAIIBIK TI30€KTep/l KypyFa >KOHE JIoJesieMeNepal KypbulbiMIayFa
MYMKIHJIIK O€pe OTBIPHII, TalChlpMaiap/bl TEPEHIPEK Tallay KablIeTTepiH 1aMbITyFa
BIKIIAJ €TEe/Il.

Exinnn dbyHKIMS — nqaFapiapAbl JaMBITyFa apHajFaH OKY OpTachl (MMPaKTUKAIBIK
JAFapLIap) — TYPAKThI TOKIPUOE apKbUIbI JIOTHKAJIBIK OWJIay NaFdblIapblH JaMBITYFa
OarpiTTanFad. [{udpaeik margopmaiap apkbUIbl KOJ JKETIMII HHTEPAKTUBTI
TaICchIpMaliap MEH JKaTTBhIFyJIap KaJaaMaapasl TOWEKTI TYPAE OpbIHAAYIbI, TePEKTEP i
TaJIayIbl )KOHE JIOTHKAJIBIK KOPBITHIHABLIAP Bl KYPYIBI KAXKET €TETIH MaTeMaTUKAIBIK
€CeNTep/iH KOINTEereH HYCKAJIapblH YChIHAIbI. bys mporecc CTyAeHTTEpAIH 9pTypii
KOHTEKCTTEpJIe a0CTPAKTIII YFBIMIAP/AbI JIOTUKAIBIK TYPFBIJIaH OWJIay KoHE KOJIaHy
KaO1JIeTIH HbIFalTaIbI.

YiHmm jkoHe eH KypJedl QYHKIMS — TYKbIPhIMJIaMabIK TYCIHIKTIH JaMybIHa
BIKMIAJT E€TETIH OKY OpTachl (TYKbIpbIMIaMalapAbl J3Ipiiey) — MaTeMaTUKaJbIK
VFRIMIAPbl TEPEeH TYCIHyre BIKHAl eTeal. MyHaa 1udpiablK TEXHOJIOTHUsIIap
MaTEeMaTUKAJIBIK TMPOIECTeP/l BU3YyaTU3ANMUIAY MEH MOJEINbICY/ICe MaHbBI3IbI PO
aTkapaapl. byn cTynmeHTTepre opTypiii MaTeMaTHKalbIK OOBEKTUIEp MEH uiessap
apachIHIarbl KaTbIHACTap Typalibl KYPBUIBIMABIK JKOHE JIOTHKAJIBIK TYCIHIK
KAJIBINTaCTBIpYFa KeMeKTece 1. AJl, 0 Ooyallak MaTeMaThuka MyFaliMaepl YIIiH eTe
MaHbI3[Ibl, OWTKEHI OJIap JIOTUKAJIBIK JKOHE TYKbIPbIMIAMAJbIK TYCIHIKTI
OKYILIbUTIApbIHA JKETKi3e OLIyliepl Kepek.

Atanrad GyHKIUSTIAPABIH OPKaKWCHICH Ooaliak MaTeMaThKa MYFalIMICPiHIH
JIOTUKAJIBIK ONJIayblH JaMbITyFa, MaTEMATHUKAJBIK OUTIMJIEPIH KEHEUTYre, COHbIMEH
Karap, MOUQPIBIK  TEXHOJOTUSJIAPAbl  MENAaroTUKANBIK  KOJNAAHYJIbl  HAKThI
KypbUlbIMAayFa keMmektecenl. Lludpablk Kypanmapabl Iypbic MHTErpanusiay OuTiM
allyibl FaHa eMec, COHbIMEH KaTap Oonamak MyraimiMAepiH MaHbI3[bl KOTHUTHUBTI
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YKOHE KOC10M MaFaplIapblH JAMBITYFa BIKIAT €T€ OTHIPHIT, OKY CAlachlH alTapiIbIKTaM
apTTBIPYFa CENTIT1H TUTI3E11.

Hudpaeik  OutiMm  Oepy  TEXHOJOTHSIAPBIHBIH ~ OoJialllaK ~ MaTeMaTHKa
MYFaTIMJICPIHIH JIOTUKAIBIK OMJIAybIH JaMBITYJAFbl POJIH aMKbIHIAY VIIIH, OCHI
OarpITTa 3epPTTEYJIEPIH JKYPri3reH raibIMIapiablH eHOekrepi capamanasl (10-kecte).
Hudpaeik OuriM  Oepy TEXHOJOTHSIApPhl TEK MaTEMATHKAJBIK  HJESUIap/Ibl
TYKBIPBIMJIAMAJIBIK TYCIHYA1 KOJJam KaHa KOWMaiapl, COHBIMEH KaTap OuIIMi
TaJIJIayFa, CHHTE3/ICYTE KOHE KaJbLIayFa KarJan Kacaupl.

Kecre 10 - Famemimmapasin «Hudpneik  OutiM  Oepy  TEXHOJIOTHSATIAPHD)
TYKBIPBIMIAMACHIH alKbIHIAYbI

Ne | ABropinap [{udpnbik 6151iM Gepy TEXHOIOTUSCHIHBIH POJII KalIIbl MKipi
1 2 3
1 ITon [paiiBepc [161] Hudpnbik Kypangap nepey Kepi OaillaHbic YCBIHY JKOHE

reoMeTpusi, QyHKIHATIAp HEMece NEpeKTepi Tajnay CHSKTHI
JIEPEKCI3 YFBIMIAP/IbI JKAKChIPAK TYCIHYTe BIKIANl €Ty apKbLIbI
TYKBIPBIMAAMAIBIK ©3apa dpeKeTTecyai Kymenreni. MyHnumai
TEXHOJIOTUSUIAP]IbI KOJIJIAaHY CTYACHTTEPIre MaTeMaTUKAHBI COTTI
OKBITY YIIIH KaXETTI TaHBIMABIK KaOUIeTTepiH JaMbITyna,
OPTYPJII TOCUIIEPMEH TXKIPUOE jKacail OTHIPHII, KaTEIKTEP/Ii
Tangay, JKaIMbLUIay >KOHE JIOTHKANBIK MalbMaay KaOijeTiH
JaMbITy/la JIOTUKAJbIK OWjay Ti30eriH KypyFa MYMKIHIIK
oepeni.

2 Cenus Xoiince [162] [udpaslk Kypanmap HETi3ri MaTeMaTHKAIBIK KaTbIHACTapIIbl
KOPHEKI JKOHE KON KeTIMIl eTeli, Oyl OKBITYIIbUIap MEH
CTYACHTTEpre J>XachIPbIH KaThIHACTApIbl TEPEHIpEK TYCIHyTe
YKOHE JKM1 Ha3zapJlaH ThIC KaJaThIH acleKTiIepre Hazap aynapyra
MYMKIHAIK Oepeni. bomamak MaremaTtuka MyFaliMAepiH
Jasipiay KOHTEKCTIH/AE JIOTUKAJBIK Oiayabl KalbIITACTBIPY
YIIIH ©T€ MaHBI3/Ibl OOJBINT TaObUIABI, OUTKEHI HUQPPIBIK
TEXHOJIOTUSIap  KypAeldi  MaTeMaTHKalblK  IMpoLecTepll
KEHUIIETYTe JKOHE HaKTHl JIOTHKAIBIK TY)KBIPBIMIAp JKacayra

KOMEKTECE/I].
3 Jix.Tonmuar, C.JIaxosa | Ludpabik TexHomorusyiap n1epoec OKBITYIbl TaMbITyFa BIKIAJ
[163] ereqi, Oyl MyFaliMAepAl JaspiaylblH MaHbI3bl ACHEKTICl

00BN TAaOBLIAABI, OUTKEHI OJap OKYIIBUIAPJBIH €CenTepal o3
OeTiHIlIe MIeNly JAaF/IblIapblH JambITa OlTyl Kepek. ABTopiap
MaTeMaTHKAIIBIK OarmapiamabIK KaMTamachl3 eTy,
JUHAMUKAJBIK TEOMETpHUs MakeTTepl XkoHe Oarnapiamanay
opTayapbl  CHUSAKTBI MH(PIBIK TEXHOJOTHSIIAPIBI  EHTi3y
CTYIEHTTEPAIH OeNnCeHATITH apTThIPY KOHE
TYKBIPBIMIAMAJIBIK TYCIHY/1 KOJAAY apKbUIbl OKY TOXKIpHOeciH
OaiipiTa ananpl gen ecenrteiai. CoHBIMEH KaTap, LUMPIBIK
Kypanmap Ooyamak MyFaliMIepre o3  1C-OpeKeTTepiHIH
HOTIDKENIEPIH TaljayFa, ceben — cainaapiblK OailiaHbicTap
OpHaTyFa JKoHE IIeNNMACpal OKyHeml Typae a3ipieyre
KOMEKTeCe 1 — MyHBIH 09pi JTJOTMKaJIBIK OUIayIbl KAIBIITACTBIPY
YIIIiH ©T€ MaHBI3IbI OOJIBINT TAOBLIAIBI.
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10 — kecTeHiH XKaJIFachl

1 2 3
4 3.JIaBura, T.ITpoapomy, | Lludpiabik TexHOIOTHIIap MaTEMAaTHKa MEH OHEP, JIMHTBUCTHKA
K.dennepesu [164] KOHE TYMAaHUTApJBIK FBUIBIMIAP CHAKTBI dp Typiai OuriM

cajiajapbl apacelHIa Kemip Jkacaiapl. bByia moHapabIK
OaiimaHpICTap JIOTUKANBIK OWIAyAbl JAMBITYJIbIH  JKaHa
MYMKIHJIKTEpIH amajbl, OWTKEHI MYFaIiMICp OKBITYIbIH
OpTYpJi ToCUIAEpiH OipiKTipy YIIIH TEXHOJIOTHUSHBI KOJIaHa
aajipl, OyJ1 CTYJICHTTEpre MaTeMaTHKAJIBIK YFBIMIAP MEH HAKThI
JKarJaimap apachblHIarbl KeHipeK OailaHpicTapAbl Kepyre
KOMEKTECEI A€l ecenTeim.

5 Kiapk Buncon [165] JluHaMuKandblK ~ MaTeMaTUKaJIbIK  IHUQPIBIK  pecypcrap
MyFalgiMep MEH OuliM anyuibliapra KUbIH MaTeMaTHUKAIbIK
UCsUIapAbl HEFYPIBIM HAKTBl TOCUIIEPMEH Ce3iHyre JKOHE
3epTTeyre MYMKIH/IK Oepy apKbUIbI MATEMaTHKAHbI OKBITY MEH
OKY/JIbI ©3repTe]Ii.

[udpapik OimiM Oepy TEXHOJOTUSIIAPHI KYHIETIKTI €CenTey ONepalusiapbiH
aBTOMaTTaH/AbIpyFa MYMKIHJIIK Oepeii, OyJ1 CTyJeHTTEP/ 11 TarChipMaliapbl TEPEHIPEK
Tajjayra JkoHe menrmaepal tadyra anein keneai. Conpaii-ak nudpiibik Ou1iM O0epy
TEXHOJIOTHSIIAPHI JIOTUKAIBIK OMIAybl JaMbITYFa BIKIAT €Te/i, OUTKEHI CTYICHTTEP
€CenTep/Ii IMIENTy CTPATETHsUIAPBIH JKOHE MATeMAaTHKAJIBIK VFBIMIAD apachIHIAFbI
JIOTHKAJIBIK OalaaHbICTapapl d3ipieyre Haszap ayngapa anaael [166]. Hudpiasik
TEXHOJIOTHSIIAPABI KOJIJIaHy OoJTamak MaTeMaTHKa MyFaTiMIepiHe MaTEPHAIIIbI TEPCH
Urepyre, MaTeMaTHUKAIBIK MPOIIECTEPIIH KYPBIILIMBI MEH JIOTUKACHIH TEPEH TYCIHYTE
MyMKiHIIK Oepeni. CoHBIMEH KaTap, akKmaparThlK >KoHe UU(pabiK OutiM  Oepy
TEXHOJIOTHUSIIaphl OUTiIM Oepy pecypcTapblHBIH KEH CIEKTPIHE KOJI JKeTKi3yi
KaMTaMachI3 €Tl KaHa KoWmal, u(pIIblK KOFAMHBIH MIHJIECTTEpl MEH TajanTapbIHA
Kayarn OepeTiH KEKeNEHIIPUIreH, WHTEPAKTUBTI KOHE THUIMII OKBITY IPOIIECiHE
Karai jKacaiThIH 3aMaHayH OKBITYIbIH MaHbI3IbI KypajbiHa aitHamyma [167, 168].
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bi3 mudpneik O6u1iM Oepy TEXHOJOTHSIAPBIH OKBITYIbl OacKapyra apHalFaH
OaFmapiaMalblK KaMTaMachl3 €Ty, OHJaiH Tuiatdopmanap, MOOMIBII KOCBIMIIIAIap,
MYJTUMEAMSUIBIK  PEeCypcTap, BHPTYaabl >KOHE TOJBIKTHIPHUIFAH —IIIBIHAWBIIBIK
TEXHOJIOTHSJIaphl JKOHE JKACaHJbl MHTEIUICKT HETi31HJerl OeHiMIenreH OKBITY
Kyienepl CUSKTBI OipHeIIe Typre kikTeAik. OnapablH opKaiChIChIHA O31HAIK €peKIe
dbyukius 6ap 611iM 6epy optackl 60k TadbuTaab! (20-cyper).
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Cyper 20 - Hudpasik 6iximM Oepy TEXHOIOTUIIAPH! KYPHUIBIMBI

[IBT-Hb1H Heri3ri KypamaacTapelHbIH O0ipi OUTIM Oepy MakcaTTaphl YIIiH apHaiibl
J3ipJIeHTeH OarjapiiaMalblK KamMTaMachkl3 eTy Ooibin TaObuiazsl. byran Geogebra,
Khan Academy cuskTbl MatemaTHKa MoHI OOWBIHINIA WHTEPAKTUBTI TpadUKaIbIK
Oarmapnamanap,  uHxeHepusra apHanran AutoCAD Hemece MaTeMaTHKaIIbIK
Mozenbaeyre apHanran Mathematica, Mathcad cuskTel apnHaiibl Oarmapiamanap
Kipe/.

Omnmnaitd matdopmanap CTyIeHTTep MEH MyFaimMepre GU3NKaIbIK OpHAJIACKaH
KEpiHE KapamacTaH KalllbIKTBIKTa ©3apa apekerrecyre MyMkiHaik oepetin LIbT-HbiH
MaHBI3Bl  3JIeMEeHTI Oouibim  TaObwiagbl [169]. Mbicasibl, oNEMHIH JKETEKII
YHUBEPCUTETTEPIHIH OuTiM Oepy KypcTrapblH ycbiHaThIH Coursera miaaTdopmachl,
MYFaJTiMIep MEH CTYACHTTEP apachIHIarbl OaliIaHBICTHI KAMTAMAacChl3 €TETiH, OHJIANH
cabakTap YHBIMJACTBIpYFa, MaTepuajiap MEH Tancbipmanap Oepyre MyMKIHAIK
oepetin Moodle, Google Classroom, Zoom Hemece Microsoft Teams cusSKTbI OUTIM
oepy mrardopmanapsl, Kazakcranma MEKTen OKYIIBLIAPbl MEH CTYACHTTEPIHE OKY
Marepuaigapbl MeH OeWHeNeKumsuIapra KOJDKETIMIUIIKTI KaMTaMachl3 eTETiH
BilimLand mtardopmacsr, sxxone T.0. Kipe/i.
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MynbTUMEIUSITBIK  pecypcTapipl MaiajaHy CTYIAEHTTEPre MarepuaaapIbl
KaKChIpaK MeHrepyre MyMKiHaik Oepeai. Onapra OeiiHe cabakTap, MHTEPAKTUBTI
CUMYJISLMSIIAP, aHUMAIUsIap MEH Mpe3eHTausuap, T.0. Kipel.

MoOunbai  KOChIMIIAJIap COHFBI JKbULIAPhl ©T€ TaHbMall Ooyiael. Onap
CTYJIEHTTEpre Ke3 KEJIreH BbIHFalIbl YaKpITTa OKYy MaTepuajjapblHa KOJ KETKI3yTe,
TECT TaIlChIpyFa JKOHE ©3]iriHeH OuliM anyra MyMkiHaik Oepemi. Khan Academy,
Duolingo Hemece Quizlet cHSKTBI KOChIMIIIATIAp OYKiI aieM OOMBIHIIIA MUJITHOHAAFaH
CTYJEHTTEp YIIiH TanThIpMac KypayFa aiHaIbl.

BupTtyannbl  KOHE  TOJBIKTBIPBUIFAH  IMBIHAWBUIBIK ~ CTYACHTTEPre  OKY
MaTepuaJIapbIMEH TaHbICYFa MYMKIHAIK Oepy apKbulbl OUTIM aly[ablH >KaHa
MYMKIHAIKTEepiH amaasl. Mpeicansl, VR KeMeriMeHn CTyAeHTTep BHUPTyaJbl
3epTXaHAIBIK JKCIEPUMEHTTEpre KaTbica ajajbl HeMece Tapuxu OKufranapasl 3D
dbopmaThIHAa Kepy apKbUIbl 3epTTel anansl. AR, €3 Ke3erinje, oKy MaTrepuaijapbiH
HAKThl dJIeMre KOIOFa MYMKIHJIK Oepeni. Mbicanbl, OUOIOTHSAA, TOJBIKTHIPbUIFaH
IIBIHAWBUIBIKTHI TTAHAIaHy KE31H/Ie OPraHU3MHIH KYPBUIBIMBIH 3€pTTeyre 00Iabl.

KacaH[Ibl MHTEJUIEKT 9p CTYACHTTIH >KeKe KaKETTUIIKTEpl MEH OUIM JeHIeiiHe
OeitimzeneTiH OeHiMIENTeH OKBITY KyhesnepiH nambiTyra kemekreceTiH LIbT-HbIH
MaHbI3[Ibl KypasibiHa aiHamyna. MyHjail xkyiienep OKYIIBIHBIH TECT HOTHXKEJIEPIH,
OHIMIUTITIH KoHE OCJCEHIUIH Talaaiapl, TYCIHYAl JKakKcapTy YIIH JKEKe
TarchblpMaliap MEH MaTepHaIap bl YCHIHAIBI.

[Hudpasik O6111M OEpy TEXHOJIOTHSUIAPBIHBIH JKIKTEIYl OJapblH Ka3ipri Ou1M
Oepy TpoOIECIHEe SPTYPJUIINT MEH MaHBI3IbUIBIFBIH KepceTeal. lIporpammanbik
KamMTaMachl3 €Ty, OHJIaliH T1aTdopmanap, MOOUIILI1 KOChIMIIIaIap HEMECE BUPTYaJIIbI
IIBIHAWBUTBIK KOHE YKAcaHbl MHTCIUICKT CUSKTHI WHHOBAIMsUIAp OOJICHIH, aTajFaH
caHaTTap/IblH OpKaiChICHl OKYy CalachlH >KaKcapTyfa 30p bIKnan ereai. Lludprabik
TEXHOJIOTHUSIIAp Ka3ipri KOFAaMHBIH TaJlallTapbl MEH CTYJIEHTTEPAIH KaKETTUIIKTEPIH
KaHaFaTTaHIbIpa OTHIPBIN, OKY MPOLIECIH MKEM, OCHIMACNTIIT KOHE KOJI KETIM/II
eTyre MyMKiHmIK Oepeni. COHbBIMEH KaTap, OKYyAbl JapallaHbIpyFa >KOHE OUIIM
aymibIIapabpl OCNICeHl TapTyFa >KaFdail skacainipl, Oyn OiniM Oepy MpoIeciHIH
THIMAUTITIH apTThIpyFa sxoHe XXI Facelpjia KaXeTTl HET13r1 JaFaplaapabl 1aMbITyFa
BIKIIAJ €TE/I1 JIET eCenTehMI3.

2.2 Hudpasik OuTiM Oepy TEXHOJOTUSIAPBIHBIH OoamaK MaremMaThKa
MYFaIIIMJIEPIHIH JOTUKAJIBIK OMJIAybIH TaMBITyFa TUT13€p acepi

[Mudpasik O1iM Oepy TEXHOJIOTHSIIAPHI, ANJBIHFBI OOJiM/Ie artam OTKEHICH,
OKBITYIBIH KaHa JIICTEPIH YCBIHBII, )KEKEJICH IIPUIreH )KOHE WHTEPAKTUBTI O151iM Oepy
TOXKIpUOECiHE KaF/al jkacail OTHIPHIT, 3aMaHayH OULTIM Oepy MPOIECIHAE MaHbI3/IbI
pex atkapaapl. Onap OaraapiaMaiblK MOACIBICYl, MYJIBTUMEIHSIIBIK PECYPCTap,IbI
KoHe 0acka Ja MUQPIBIK Kypalaapapl naigaiany apKbUTbl OJap/IblH aHATATHKAIBIK
YKOHE TaHBIMJIBIK KaOUTETTEPIH IaMbITa OTHIPHIIN, OKY MaTepHaIapbliH CTYACHTTEPAIH
KKETTUTIKTepiHe OeiMaeyre MyMKIHIIK Oepei.

[udpiablk TeXHOJOTHUsUIAp IIBIHBIMEH J€ Maigansl OoJybl JKOHE OoJamak
MaTeMaTUKa MYFaJIMJICpIHIH JIOTUKAJBIK OWJIayblH JIaMbITyFa YJeC KOCYBI YIIIH
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MYFaTIMAEPAIH ©34epl TUICTI HUQPPIBIK KY3bIPETTUNIKTEpre ue OO0JIybl Kaxer.
Kazakcran PecnyOmukackiaaa >KoFapbl OUTIMJII JKOHE FhUIBIMJBI JaMbITYIbIH 2023-
2029 xpuimapra  apHanFaH TyYKbIpeiMaamacbinga (Kaszakcran PecmyOmukachr
Ykimetinia 2023 xbutrbl 28 Haypbizaarsl Ne 248 kayinbichl) « L {udpibik Ky3sIpeTTep
OapJIbIK KOCc10M CTaHIapTTapAbIH MIHJICTTI JIEMEHTI O0JIaabl» JIeT aTall KOPCETIITeH.
JeMek, Oosamiak MyFaaiMIep TeK MOHJIIK OLTIMIe ue 00JIyMEH Katap, OKYIIbLIapablH
JIOTUKAJIBIK OMJIAYBIH IaMbITHIN, OKBITY1a HU(PPIBIK Kypasgapabl THIMII Takigaianysl
KaxeTt [149].

[Mudpapik  Kypammap MEeH  KOCBIMIIAJApP OKBITY  MPOIECIHE  THIMII
MHTETpalysUIaHybl YIIIH albIMEeH MyFamiMAepAiH TUPPIbIK KY3bIPETTLIITH 1aMbITY
kaxer [170]. On ymriH «Iu@PABIK KY3bIPETTI MyFaliM» KaHAald OOIybl Kaxer
€KEHJIIMH aWKbIHJANl alybIMbI3 KakeT. bysl MakcaTra MyFamiMIepaiH HUQPIIbIK
KY3BIPETTUTIKTEPIH CUMTATTAUTHIH FBUIBIMU HET13/1€ATeH HU(DPIBIK KY3bIPETTUTIKTEPAIH
Eyponansik kypsuibiMbiHa (DigCompEdu) cyitenemis [171].

DigCompEdu xypbuibiMbl O611iM O6€py MponeciHae MyFaliMIEPAiH TEXHUKAIIBIK
JaFabplIapbliHA €MeC, KepiCiHIIe, O171iM MEH OKBITY/IbI KETUIAIPY KoHE MHHOBAIHSIIAY
YIIH HUGPIIBIK TEXHOJOTHUSIIAP/AbI Kajlai nmaiiaianyra 00JIaThIHBIH TOJBIK KOPCETYTe
OarpITTaJIFAaH aJIThl OaFblT OOMBIHINA YHUBIMAACTHIPBUIFAH 22 KY3BIPETTI €rKeil-
TerKEeNIl TYCIHAIpeai: KociOU KYIITapbIK, MUQPPIBIK pecypcTap, OKBITY KOHE OKY,
Oaranmay, OLTIM anylIbUIAPABIH MYMKIHIIKTEpIH KEHEHTy, OUIIM alylIbUIapbIH
HUQPABIK KY3bIPETTUIITH AaMbITy (21-cyper).

0 Lindprisik pecypctap o OKBITY XoHe OKy
. Q Pecypcrapabl TaHgay Q OKbITY Binim anyweinapAsiH
Kecibu KywTapnblk LlMd)pnblK. -

) é Kypy XeHe earepTy é KeHec 6epy Ky3bIpeTTiniriH
¥bIMAAcTbIPYLUbINbIK OaMbITy
KOMMYHUKaLus | A ER TGRS
i f Q Backapy, kopray, anmacy @ Oprak oKy MZHMF; cay:ﬂbmbm
{acibu
bIHTbIMaKTaCThIK Q ’ ’ o Q KommyHukauus

? ©3iH-83i PETTeNTIH OKbITY
Pednekcus P Q KoHTeHTTi Kypy
npakTukacol T P

g BiniM anywbinapapiy
Ludppnsik y3aikcia Baranay MYMKIHAIrIH KeHerTy Q XayanTsl nanganasy
kacibn gamy

baranay KomxeTimainik xsHe @ MaceneHi wewy
cTparervanapbl VHKIIO3WBTINIK
Matepuangapgbl . ; NudpdhepeHuaums xsHe

Tangay ekeneHaipy

Kepi GannaHbic aHe ) : Binim anywsinapas!
xocnapnay G6enceHai KaTbICTLIPY

Cyper 21 - MyraniMaepaid mudpIbiK KY3pIpeTTiTikTepiHiH Eyponansik
KypbutbiMbl (DigCompEdu)

KypputbiMapl  Tanmaid  OTBIPBIN, XalbIKApaIbIK KOHE YITTHIK JICHTeH e
MYFAIMIEPAIH UAQPIABIK KY3BIPETTUIIK KbIpJApPhIH CUNATTANUTBIH KOHE OJIAPIbIH
KY3BIPETTUIITH Oaraiayra, OKY K&KETTUIIKTEPIH aHbIKTayFa )KOHE MaKCATThl OKBITY/IbI
YChIHYFa KOMEKTeceTiH Oipkarap ¢ppeiiMBOpKTap, ©31H-031 Oaranay Kypajigapbl MEH
OKBITY OarjapiamMajapbl KjJacTepieH Il *oHe Oojaliak MaTeMaThKa MyFaaiMIepiHiH
00IyBl KaXeT HUPIIBIK KY3bIPETTUTIKTEP1 KYPBUIBIMBIH d31pyieyre Heri3 060iabl (22-

Cyper).
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Bonamak MaremaTuka MyFaidiMiHIH HUPPIBIK KY3bIPETTUIII — MAaTEMAaTUKAIIBIK
MIOHJIEP/Il OKY MEH OKBITY MPOIIECIHILT1 3aMaHayr ITUGPIIBIK TEXHOJOTUSIAP bl TUIMII
naijiagany YIIiH KaXETTl Herisri Aarapuiap MEH OUTIMIEp >KUBIHTBIFBI OOJIBII
tabbutaabl. bimiM Oepy mnpoueciH OenceHal IMdpiaHabIpy >KarFgalbiHga Oyl
KY3BIpETTEp MyFaliMIepAl KociOM maspiiaylablH MIHACTTI Kypamjac OeJliriHe
aifHayJa, OWTKCEHI oOJlap >KOFaphl camajbl OKBITYABl KoHE IUQPIBIK KOFamja
CTYJICHTTEP/I1H TaOBICTHI 9JICYyMETTEHYIH KaMTaMachl3 €Te/Ii.

4 3\
TN | ApHaiibl UQPIBIK Kypaiaapasl Naiaanany

| J
=z ( N
= TexXHOMOTUANBIK cayaTThUIBIK
3 : g
S = e N
E 8 a Lndpasix 6i1iM Oepy KOHTEHTIH KYPY
[;F ‘& QH') N~ J
5 = ,E s N
£ 5 = OKpITY B! TUQPIIBIK TEXHOJIOTHSTIAPMEH JKEKEICHIIPY
E X o . 7
g g & ( 1\
O - =2 Z
5 2 & OKymbUIapAbIH TUQPIIBIK CayaTTHUIBIFBIH KATBIITACTHIPY
s B oM L J
2 8
< N
g Lndprbik Kayinci3mikTi 6ackapy >koHe TeXHOIOTUSHBI 3TUKAIIBIK
5 naijanany
- J

\ / ( 1\
L | Tporpeccti 6aKpiiay YIIiH JepeKTepi nainanany
. J

Cyper 22 - bonanrak MmaTeMaTuka MyFaliMIepiHiH 00JTybl K&XKET HU(PPITBIK
KY3BIPETTUTIKTEP1 KYPHLIBIMbI

TeXHONMOTUANBIK cayaTThUIBIK. MaTemaTrka MmoHi MyFaliMIepi KOMITbIOTEpIIED,
TUIAHIIETTEeP, MHTEPAKTUBTI TaKTajap >KOHE apHailbl OaraapiamMaiblK KaMTaMachl3
€Tyl Koca ajiFaHja, 0utiM Oepy opTachiHAa KOJAAHBUIATHIH HUQPIBIK KYPBUIFbLIAP
MeH Kypangapabl meHrepyi kepek. Moodle, Google Classroom Hemece Microsoft
Teams cuakTel OuniM Oepy MmiatGopManapblH THIMAI TNaifanaHy MYMKIHAIT
KAIIBIKTHIKTAH YKOHE apajiac OKBITY/IbI YHBIMAACTBIPY JKOHE KETKi3y YIIIH MaHbI3bI
Tajan  Oonbim  TaObLmagbl.  TEXHMKANBIK  CAayaTTBUIBIK  MYFajdiMre  OKYy
MaTepUaIapbIHBIH KOKETIMIUIITIH kKoHe HHUQPIBIK OpTaja OKYIIbUIApMEH ©3apa
OPEKETTECYIH KaMTaMachl3 €Tyre MyMKIHIIK Oepe/ti.

MamaHauasIpeUTFaH TUQPPIBIK KYpaiaapasl naiaanany. Herisri Ky3sipeTTepais
oipi — GeoGebra, MATLAB, Wolfram Alpha »oHe T.0. CHSIKTBI MaMaHIaHILIPBIIFaH
MaTeMaTUKAJIBIK OarmapiamManap MEH KojjganOanmapnabl maijganaHy MyMKIHIITL. by
Kypayiiap Kyp/aell MaTeMaTHKAIBIK YFRIMIAP/Ibl BU3YyaTH3alusIIayFa )KOHE TepEHIPEK
Tycinyre kemekrteceni. CoHbIMEH Karap, OargapiiaMaiblK MOJCIBIACY JKOHE
CUMYJIATOPJIBIK ~ KYpaJJlapblH TaijanaHy CTYIEHTTEpre ecenTepil  IIellyre,
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HOTIDKETIEP/Il TajljayFa >KOHE MaTeMaTHKaJblK OalaHbICTapIbl KalbIITACTHIPYFa
KOMEKTeECE/I].

[Hudpibik 611iM 6epy KOHTEHTIH Kypy. bonamak MaremaTuka MyFaiimi U PIIBIK
TEXHOJIOTHSJIap/bl TaliajlaHa OTBIPHIN, OUTIM Oepy pecypcTapblHIa ©3iHIH OKBITY
KOHTEHTIH Kypa OuTyil Kepek. MaHbI3/1bl aCTIEKT MHTEPAKTUBTI MMPE3CHTALMSIIAP, OKBITY
OeifHenepl koHE OHJIANH KypcTap CHSKThI MYJbTUMEIUSIIBIK MaTepUalIapibl jKkacay
OosbIl  TaOBUIAABI, Oy OKYy TPOILECIH KOpPHEKI KoHE OpTYpJl TaHBIMIIBIK
epeKmeikTepi 0ap cTyAaeHTTepre KopKeTiMal eredi. OKBITy KOHTEHTIH Kacay
KypannapsiH (Mbicaisl, Canva, Prezi, Camtasia) 611y 0CbI Ky3bIPETTiH MaHBI3bI 00T
OOJIBIN TaOBLIAIBI.

[Mudpablk  TEeXHONOTHUSJIAP apKbUIBI  OKBITYIBl  JKEKEJIeHIipy. Myramim
NepOeCTeHIPUITeH OKBITY SKOJAApblH KYpy VIUIH LUQPPIIBIK TEXHOJIOTHSIIAPIbI
oeitimaeil amybl Kepek. OKylmbUIapAblH YATEpIMI MEH UIrEpuIeyiH TalgalTbhiH
OeiliMieNireH OKBITY KYyHesnepl MyFaliMJIepre op OKYIIbl YIIIH Xeke OiuriM Oepy
OarbITTapbIiH Kypy MYMKiHIriH O0epeni. [IbT-Hb1 naiinanana oThIpsIn, OKy MpOIECIH
KEKEJICHIPY 9pOip CTYIEHTTIH JKEeKe KKETTUIIKTepl MEH OKY KapKbIHBIH €CKepyTe
MYMKIHJIIK 6epe/il, OyJ1 OKy YAEpICiHIH camachlH apTThIpyFa KOMEKTECE/Il.

OxymbiapablH,  IUGPIBIK — cayaTThUIBIFBIH  KaJIbIITACTBIPY. MaremaTuka
MYFalliMi  OKYIIBUIAPJBIH [HUQPPIBIK CayaTThUIBIFBIH JaMBITyla MaHBI3JbI  pell
atkapaapl. On OKbITYZa HUQPIBIK TEXHOJOTHSIAPIbI KOJJAHBIN KaHa KOWMai,
COHBIMEH KaTap CTYACHTTEpre MaTeMaTHKAIBIK OarmapiiaMaiapMeH XYMBIC iCTey
JaFAbUIAPBIH, HUQPIIBIK aKIMApaTThl ChIHU TalAayibl, ITUMPIILIK peCcypCcTapnl Kayimncis
YKOHE ATUKAJIBIK MaijanaHy HET131epiH YUpeTyl Kepek. by marapuiap CTyIeHTTEpAIH
OoJamak oKyJ1apbl MEH MaHcaObIHAa HUGPABIK Kypajapabl THIMAI NaiialaHa alybl
YIIIH ©6T€ MaHbI3/IbI.

[udpablk Kayinci3gikTi 0ackapy >KOHE TEXHOJOTHSHBI ATUKAJIBIK IMaiaiaHy.
Bbonamrak MyraniMHIH [MUQPIBIK KY3BIPETTUTIKTEPIHIH MaHbI3bI aCMEKTICT UG PIIBIK
KaylliCi3[IK MEeH JTHKa HEeri3iepiH Outy Oombim TabbuIaabl. MyfFamiM UG PIIBIK
TEXHOJIOTUSIIApABl  Kayilci3 MmaijganaHyabl  yHAbIMAAcThipa  Ounyl, IUGPIBIK
pecypcTapMeH KYMBIC ICTEY Ke31HAe ITHUKAIBIK HOpMaJlapAblH CAKTATYbIH KaJlarasai
OuTyl, COHJal-ak CTYJIEHTTEpPre >KEKe JEpeKTep/l KOpray epekeNepiH >KoHE
HuTepHeTTe Kayirnci3 ic-opeKeTTi yipetyl kepek. by 611im Oepy MakcaTbiHa OHIAH
mwiatopManap MEH OJEyMETTIK JKeNIep/l MaijanaHy KOHTEKCTIHJIE epeKIIe
MaHbI3bl 00JIa TYCEeIl.

[Iporpeccti Oakplnay YIIIH JepeKkTepal TmakganaHy. 3aMaHayd IUQPIIbIK
Kypajjap MyFajliMepre OKyIIbUIapIblH OHIMIUTITT Typaibl AEpEeKTep/l )KUHAY JKOHE
Tajgjay MYMKIHAITIH Oepenl. MyfamiM  OKYyWIbUIApABIH  YATEpIMIH  Oakbliay,
npoOJieMalIbIK aiMaKTap bl aHBIKTAY JKOHE OKY MPOILIeCiH OediMaey YiiiH O0itim Oepy
JEpEKTEepiH Tajjay omICTepiH MeHrepyi kepek. byn OutiM Oepy HOTHXKeIEpiH
YKaKcapTyFa OaFbITTaJIFaH HEFYPJIBIM HETI3/IeTeH MIeIMaIep KaOoblaayra MyMKIHIIK
oepeni.

XanpIKapaJIblK ~ MaTeMaTHKAIBIK OuTiM  Oepy VHBIMBI —  MaTeMaTHKa
MYFAIIIMJIEPIHIH ~ VJITTBIK KEHECIHIH TMpe3uJieHTi, JokTtop MboaTtteio P.Jlapcon
«TEXHOJIOTUSHBI MaTEMaTHKa KAOMHETIHE €HT13y 6T€ MaHbI3/bl, OUTKEHI Ka3ipri Ke3/e
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OKYIIBUTAp OJaH aKbIpaMauab»,- JeN alTKaH. SIFHU, TEXHOJOTHS OJapIbIH OMipiHE
CHT13UITeHIIKTEH, IUGPIBIK Kypalaapasl Maiiianany ojiapAblH Ha3apblH aynapyra,
CHIHBINTHI ~ OJAPJIbIH  KKETTUIIKTepiHE OeHimieyre »KoHe ojap YHpEHETiH
MaTeMaTHKaJIBIK Ma3MYH/IbI TYCIHyre MYMKIHIIK Oepemi [172].

Kanmel >koFapbl OKY OpBIHAApbIHIAa MaTeMaTUKa IMeJarorrtapblH gaspiiay
OapbIChIH/Ia, MAaTEMATUKAJIBIK MOHIEP/l OKBITY OapbIChIHAA KOJJIaHyFa Oo0JaThiH
udpIbIk 611iM Oepy TEXHOJOTHUIAPBIHBIH CaH allyaH Typiepi kezaecedi. Ludpabik
TEXHOJIOTUSIAPBIHBIH, MaMaH JasipiayblH/a JOTUKAIIBIK OMJIay bl JAMBITYFa OHTAMIIBI
ocep €TeTiH KypaajgapAsl aHbIKTAay VIOiH, alIbIMeH LHQPPIBIK Ou1iM Oepy
TEXHOJIOTHSIIAPBIHBIH KIKTEMeJIepiHe Tallaay Kypri3iiii.

3eprreyuriiep OmucoH Kimpk-Yuncon xone Anpuan Onanoy «Ludpisik
TEXHOJIOTHSJIAp KOHE MaTEeMAaTHKAJIBIK OUTIM» OKYJBIFbIHAA MaTeMaTUKAIBIK O111M
Oepyneri mUQPIBIK TEXHOJOTHSUIAPABIH, MaHBI3ABUIBIFBIH Herizaeim [173]. Kasipri
TaHJa >KOFapbl OKY OpBIHJApBIHIA MaiiianaHyra OoJaThiH HUGPIBIK OiTiM Oepy
TEXHOJIOTUSIIAPBIH TONTACTBIPHIN, 23-CypeTTeT1/Iel *KIKTEMECIH YChIHFaH.

( )
JlMHAMHKAJIBIK rpadUKaIbIK Kypaiaap
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L J

( )
DNEeKTPOH/BIK KeCTeNep
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JlepexTepai eHJiey OarnapiaaMablK Kypasibl )KoHE
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Cyper 23 - MareMatukaibIK 011iM O6epyaeri uudpiasik 0i1iM Oepy
TexHoJorusap xikremeci (K.2nucon 6oiibiHma)

Kozerra Kpucan, Oiipunu ['epanny sxoHe J[xepemu Xoaren 2023 KbUIbl
a3ipiereH «MaTtemaTukaiblK OUTIM Oepyleri OKy TEeXHOJOTHsIapbl» aTThl OepreH
eceOlHIe MaTeMaTHKAaHbl OKBITYNIbI, OKYABl KOHE KOJJIAHYIbl >KaKcapTyFa >KoHE
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CTYACHTTEpAIH MaTeMaTHKAJIbIK KY3BIPETTUIINH JaMbITyFa Yyiec KOCyFa KaHjaal
U PIILIK TEXHOJOTHSUIAPABIH dJeyeTi 0ap CKeHIH aHbIKTayra OarbITTainraH [174].
Ocpsl ecen 0apbIChIHA MATEMATUKAIBIK MTOHIEPA] OKBITY OapbIChIH/Ia MaHbI3IbUIBIKKA
ne 1mudpaslKk OuTiM Oepy pecypcTapbl opTypii Oenrigepi OOMBbIHINIA TaldaHBIM,
«MareMaTukara apHaJIFaH apHaibl TUQPIIBIK KypalaapbD) KiKTeMeciH ychiHaab! (11-
KecTe).

Kecre 11 - «MaremaTukara apHaifaH apHailbl MUQPIBIK KypaiaapbD» >KIKTeMecl

(Kozerra Kpucan, Diipunu I'epanny xone [[xepemu X0oareH)

84

Kareropusnap OmnapaeiH MaTeMaTHKaNBIK Oimim any | Kypangap mpeicanaapsi
MYMKIHAIKTEPiHIH KbICKAIIIa
CHUITaTTaMAaChI
1 2 3
MatemaTtukaHbl OHziey  KyaTblH  ayTCOPCHUHIIEH | - TopT GyHKIUSIIbI, FAUTBIMUA
ayTCOPCUHIKE KaMTaMachl3 €TETiH JKOHE CaHJBIK | )KOHE rpapuKaIbIK
UIBIFapyFa apHajJFaH | ecenTeylepi, AITOPUTMIK | KabKYJISTOPIIAP
Kypayiaap mporecTep/Ii OpbIHAayFa jKoHe HakThl | - EXcel
JKayanrtapApl  JKbULJAM  LIbIFapyra | - CAS KOJJaHOaIapbl
KaOiterTi Kypammap, conbiMen Oipre | (Maple, Mathematica,
Kenoip Karaaiaapaa onmerreri | Derive, Wolfram Alpha).
anre0pabIK MaHUITYJISALIUSIIAPIbIH
(CAS) ynkeH KeJaeMiH OHJICHII.
JlnHaMUKAIIBIK JluHaMUKaJIbIK Typze eHnaeyre | GeoGebra, Geometer’s
MaTeMaTHUKaJIbIK OonmatelH  apHaiiel  Kipictipinren | Sketchpad, Cabri
Kypasiaap Kypaiamapel  Oap  Oarmapmamainsik | Graph, Autograph,
xacakrama (mbIcanbl, rpadukrepai | Omnigraph, AMHAMUKAIBIK
ChI3y, MILIHAEPAl caly, aiaredpaiblK | MyMKIHAIKTep: O6ap Desmos
epHeKTepAl Tepy, Aepekrepai kepcery | CAS
YIIiH).
Momnimertepai Myranimaep MeEH crynenrrepre | Excel, Python, CODAP, R
Tangayra apHajaraH JepeKTepl JKWHAYFa, IKHHAKTayFa
OargapiIamManbiK KOHE TajjayFa MYMKIHIIK OepeTiH
KaMTaMachI3 eTy Kypaimap.
barnapnamanay [Maiinananymsimapra  ke3  kenren | Scratch, Logo, 3D Logo
Kypajinapbl MeH Oarmapriamanay TaTICBIPMACHIH | CHSIKTBI KOATay OpTajapsl,
Tinaepi xKacayra, OHJIeyTE, xkenneyre, | Python, MATLAB cusikTe
KOJIJayFra KOHE OpbIHayFa | Oarmapiamanay Tiaaepi.
KOMEKTECEeTIH OargapiIamManbiK
Kacakrama.
Keneiirinren Crynentrepre 3D anemin Buptyanasl | GeoGebra 3D kanbKyasTOPHI
mbIHABIK (XR) TYpAe Ce3lHyre  JKoHe e3apa | (AR kemerimMeH)  koHe
TEXHOJIOTHSCHIHBIH opekerrecyre  MyMKiHmik  OeperiH | GeoGebra 3D cusAKTHI
Kypasmapbl Kypajimap, KO3FalbiC TIeH KHMBUIIAp | BUpTyainel MHHABIK (VR)
apKbLUIBI a7laM JIEHECIH TapTaIbl. CHSIKTBI KEeHEUTUIreH
HIBIHBIK.




11 — xecTeHiH KaJIFachl

1 2 3
MaremaTtrka Oky wiargpopmanapel | MyMaths, Dr Frost Maths,
Ma3MYHBIH OKBITY Tnai1ajanymbuIapra xymbic | Hegarty Maths, Integral
1atopManapsl nmapakTapel, yd  Tancelpmanapsl, | Maths, Purple Maths,

KOMEKIINI aKmapar >koHe maiimanel | Headstart, Times Tables
Ke3aepre cuiremesnep cuskTel apTypii | Rock Stars, AtomLearning,
OKy pecypcrapeiHa Koil »kerkizyre | Mathletics.

MYMKiHIIK ~ Oepeni.  BipikTipinarexn
okpITy kyHdenepi (ILS) nmem Te
atanatelH Oyn 1utatdopmanap opOip
KEKE OKYIIbl JKacalThiH  OapiibiK
KYMBICTapAbI JKa3aJpl. Omnap
OKYIIBIHBIH KCKEICHIIPUITCH JKOHE
OeifimenrexH OKBITYBI Oap
WHTCPAKTHBTI KOHE 3eprrey
Kypajiapbl.

XKacannae! uaremiexkt | XKW Herizingeri  kampkymsitopnap | KU Heri3igjaeri
(KI) xypanaapsl SHTI3y/ll MOTIH peTiHAe KaObULIalbl, | KAIBKYIATOpIAP

OHBI ~ MaTeMaTuKalblK  Oenriiepre | (Photomath), KU
ayJapajbl KoHE jKayanTaplbl CaHIBIK | pEIETUTOPNIBIK  JKyWenepi
Typae Kairapaasl. OpenAl a3ipieren | (ChatGPT).

ChatGPT cypakrapabiy OeikTepiHe
xKayar oepy, TEKCepy  JKOHE
OKYIIBUIAP IBIH MaTEeMaTHKAJTBIK
naipIMIaynapblHa KOJAAy KepCceTy
YIIIH NaiJaJlaHbUTybl MYMKIH.

OchbI KIKTEMEHIH HET131H/Ie MaTeMaThKa MOHAEPIH OKBITY 1A U PIIBIK O1711M Oepy
TEXHOJIOTHSUIAPBIH Naii1anany OOWBIHINA 931pJIeTeH YCHIHBIMAAPBIH/A: «aJIIbIIaFhI S-
10 xbuima «[Iporpammanay Kypanmapbl xkoHe Tuiaepi», «XKW Kypangaps»,
«KeneiTinren mblHABIK (XR) TEXHOTOTUACBHIHBIH KYpanaapbh» HUQPIbIK Kypaiaapbl
MaTeMaTHKa MOHJIEPIH OKBITY MPOIECIH/IE MaiilalaHy YChIHbLIaAbI, al 0O0JIallaKTarbl
10 b1 OOMBI, OCHI IUMPIBIK Kypajlaap/bl FEUIBIMA HBICAH PETIHJE IMai1aJaHbIIl,
KOJTAHY/IbI KAKCAPTYy YIIIIH 3€PTTEY/Il )KAJIFACThIPY YCHIHBUIAIBI», - JIEM aTan OTKEH.
Jlemek, MaTeMaTHKaJIbIK OUTIMIII TepeHAeTyAe IUGPIBIK KYpaaaap/IblH MOTCHIIAAIBI
YKOFaphI OOJIBIT TAOBLIAIBI AT €CETITCHMI3.

O.l.BaranoBa, A.B.I'magxkoB o3 3eprreynepinne mUPPIbIK OuTiM  Oepy
TEXHOJIOTUSJIAPBIHBIH  HETI3r1  KOMIIOHEHTI PEeTIHJEe «MOOWIBIl OKBITY, OYIT
TEXHOJIOTHSCHI, OHJIAH KypCTap, OMbIH jKoHE BeO-KBECT» KaTKbI3aabl [175].

MaremaTukayibik O11iM Oepy MporeciHae KojagaHyFa 00JaTbiH HUGPIBIK OUTIM
Oepy TeXHOJOTrusIapbl OAFBITHIH/A KYPri3UITeH 3epTTey MaTepHallIapbl Talaai Kee,
HUGPABIK OUTIM Oepy TEXHOJIOTUSIAPHI KIKTETYy1 9p TYpIl KpUTepHiisiepre cyieHeTiH1
aHBIKTANIBI. 24-cypeTTe KepceTinreHaei, nudpiblK O11iM Oepy TEXHOJOTHUsIaphl 5
HET13T1 KaTeropusiiapra »*aTabl.
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— binim 6epy muiatdopmanapst

— WHTepakTUBTI OKBITY KOJIaHOAIAPHI

—  Makcartbl 0oiibIHIIIA OxsITy 61 Oackapy xyienepi (LMS)

— Mogensaey Oaraapaamanapsl

—|  Barmapnamarnay jxoHE ecenTey opTajaapbl

Bip naiinanaHylbUIbIK pecypcTap

|| Ozapa spekerrecy TYpi
OolibIHIIA

Ken nmaiinananysuisik pecyperap

— MarTinaik pecypcrap

— beiiHe xoHEe ay1o Ma3MyHbI

— Ma3myH TYpi OoiibIHIIA [—

Hudpnbix biniM 6epy
TEXHOJIOTHSJIAPBIHBIH KIKTeMeCi

— I'padukansik xoHE KOPHEKI pecypcTap

— OIibIH pecypcTapbl

— MareMaTHKaIbIK ecenTep/i ety Kypaiaaphbl

—  Jepekrtepai Kypy jKoHe Talay Kypaaaapbl

DYHKINOHAIIBLTBIFBI
0O BIHIIIA

— Mogensaey 6araapiamanapsl

— barnapnamanay >xoHe ecenrey

Cypert 24 - MareMatukaibIk 011iM 6epyaeri nudpiasik 611iM Oepy
TEXHOJIOTUSIIAPBIHBIH KIKTeMeci

MakcaTbl OoMbIHIIIA KIKTETIETIH UPPIBIK O11iM Oepy TEXHOJOTHUsIIapbIiHA KeJleci
TUTITEPI1 KIpe/Il:

- binim Gepy mardopmanapel: KypcTapra, JCKIHUsJIapFa, TalcbipMaiapra )KoHe
OKy MaTepuajjapblHa KOJI KETKI3yJl KaMTaMachl3 €TETIH pecypcTap, MbICAIIbI,
Coursera, Khan Academy, EdX, xoHe T.0..

- HMHTepakTuBTI OKBITY KoJjaHOagapra MHTEPAKTUBTI OKBITY/bI, TECTUICYIl
KOHE TarchlpMaiapAbl YChIHATHIH OarjapiaManap MeH MOOWIbIl KosigaHOamap
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xaTtanpl, Oyn konmanOara Mbicanel peringe GeoGebra, Mathletic, xone T.0.
KOJITaHOaIaphIH ajica 00J1a bl

— OxkpITynbl 6ackapy xkyienepi (LMS) mudpabik OutiM Oepy TEXHOJIOTHSIIAPHI
OKY TpOIECiH Oackapy, TarchlpManapbl Kacay >koHe Oarajay >KoHE CTYACHTTEpIiH
yJIrepiMiH OaKplaay YIIiH HaiiaanaHblIaThiH 1aTdopmanap 0oJbin Tadbuiags! [176],
ofFaH XaTaTblH UUpAbIK OutiM Oepy Kypammapel: Moodle, Blackboard, Google
Classroom, »xomHe T.0.

- Mopenpaey OarmapiamManapblHa —NaifalaHyIIbUIApFa BUPTYalLIbl OpTazaa
IpOLECTEPl MOJAENBACYTe >KOHE JKCHEPUMEHTTEpP JKYPri3yre MYMKIHAIK OepeTiH
pecypcrap karajsl, mbicaisl PhET, Labster, sxone 1.6 [177].

- Barpmapnamanay >xoHe ecenTey opTajapbl aHATUTHKABIK OWIay MEH ecenTep/Ii
NIy JaFAbUIaphIH JaMBITY VIIIH OaFaapiiamanayabl, JIOTHKAHBI JKOHE €CenTeyi
yiiperyre OarbITTajiFaH pecypcTap OOJIbII TaObLIaAbl, OHBIH AWKBbIH MbICAIIAPHI
petinae, Scratch, Python, MATLAB, Logo, 3D Logo, xoHe T.6. OGarnmapiamanay
KYypaJIJIapblH aTtaca 00JaIbl.

O3apa opekerrecy Typl OoiibiHIIA TUGPIBIK OU1IM Oepy TEXHOJOTHUSIAphI €Ki Typre
OomHenl:

- bip nalijananymsUIbIK pecyperap — jKeKke naiananyra >koHe OKyFa apHaJIFaH
nudpablK OuTIM Oepy pecypcTapblH ailTajbl, MbICATbl, MOOWIbJI KOCBIMIILIAJAp,
UMPIBIK OKYIIBIKTAP.

- Kemn maitmananymbuIblK pecypeTap ACTeHIMI3 CTYICHTTEP, OKBITYIIBLIAP KOHE
OKy TMpoleciHiH ©0acka KaThICyIIbUIaphl apachlHia e3apa OpeKeTTecy YIIiH
MYMKIHIIKTED JKaCaWThIH HH(PIBIK KypaJgapabl aTaibl, MbBICAJbI, BUPTYaJIbI
cabakrap, hopymaap, yaTTtap *KaTasbl.

Huppasik O1miM Oepy TEXHONOTUSCHIH Ma3MyH Typi OOMBIHIIA TOPT HETI3T1 Typre
Oence OomaabL:

- MorTinaik pecypcerap, ojlapFa dJEKTPOHIBIK KiTarTap, Makajiaiaap, MOTIHJIK
dbopmartTarsl OKy MaTepHaIIaPhl )KaTa Ibl, MBICAJIBI, SJIEKTPOH/IBI OKYJIBIKTAp, O10TTap,
Buxunenaus, sxoHe T.0.

- beliHe oHe ayaro Ma3MYHJIIbI Kypajigapra JeKIusiiap, MoJKacTrap, OeilHe
cabakTap »aTaabl, OHBIH MbIcaiaapsel peTiHae, YouTube Ourim Oepy apHanapsl,
MaTEeMaTHUKAJIBIK MMOKACTTApAbI ajca 00Iaibl.

- I'padukainblik )xoHE KOPHEKI pecypcTap peTinae nndorpaduka, nuarpammanap,
JTMHAMUKAJIBIK KECKIHAEP albIHAbl, OHBIH KM KOJIaHaThIH Typiepide, Sketchpad,
Desmos, »xoHe T.0. Kypaiaapbl xKaTabl.

- OiipIH pecypcTapbl JEreHiMi3 OWBIH OJICTEPI MEH MEXAaHHUKAChl apKbUIbI
OKBITYFa apHaJFaH KypaJaapabl aTalbl, OMBIH PECYPCTapBIHBIH MBICAIBI PETIHIE
Kahoot!, Times Tables Rock Stars, »oHe T.0. CHSKTBI pecypcTap/ibl ajica 00J1aIbl.
MartemaTuKaJIbIK MMOHIEP/II OKBITY OapbhIChIHAA KOJIAHBLIATHIH HUPPIBLIK O11iM Oepy
TEXHOJIOTUSIAPhl  (DYHKIIMOHAIIBIIBIFEI OOWBIHIIIA TOPT OAarbITThl KaMTuabl (25-
CypeT):

- MaremaTuKanslK ecenTep/l IIenry Kypajaaapbl CTyASHTTepre KypJeni
MaTeMaTHKAJbIK €CENTep/il LIEHIyre KOMEKTECeTiH OaraapiaaMablK eHIMAep OOJbII
Tabbu1a b1, MbIcasbl, Wolfram Alpha, Photomath, Maple, xone T.6.
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~ JepexTepai Kypy KoHE Talfay Kypaiaapbl JETeHIMI3 YJIKEH IepeKTepMeH
KYMBIC 1CT€yre apHairaH Oarjgapiiamainap, Tajjay >oHE BH3yalu3alus xKacay
Kypayapbl O0JbI TaObLUIAbI, €H >KH1 KOJJaHbUIAThIH MblcaiaapbiHa, Excel, SPSS,
Tableau, sxone T.0. Kypanmapsl sKaTajbl.

- Mogenpaey xoHe CUMMYISIUsIay Oarjapiamanapbl - MaTEeMaTHUKAJbIK
MOJICIBACP 11 BU3yaIn3alisiiayFa )KoHe TalgayFa MyMKIHIIK OepeTiH Kypaiaap, OHbIH
MmbicanbiHa GeoGebra, MATLAB, Simulink, »one T.6. mporpammanapsl skatajibl

- Barpmapnamanay >xoHe ecenTey OarbIThl — CTyJAEHTTepre Oaraapiamanay
HETI3IepiH YHUPETEeTIH >XKOHE AaITOPUTMIIK €CENTepaAl MLICNly apKbUIbl JIOTMKAJIBIK
OisIay bl TaMbITYFa KOMEKTECETIH Oaraapiamanay opTajapbl MEH TUIIEPIH KAMTH/IBL,
Oyn mMakcarTa KoJjaHyFa OoJaThIH TexHoJsorwmsutapra, Python, Scratch, MATLAB,
Logo, »oHe T.0. mporpaMmmMaliay TULAEPIH KaTKbI3ca 00 IbI.

Bbonamak Maremarrka MyramiMaepiH aaspiay OapbIChIH/IA JIOTUKAIBIK OMJIaybIH
JTaMBITyZa TUGPIABIK OUTIM Oepy TEXHOJIOTHSUIAPBIHBIH (DYHKITMOHAIIBIFEI OOMBIHIIIA
KIKTEJITeH OaFbITTapbIHA TOJBIFBIPAK TOKTAANBIK.

Maremaru Mogeabaey
KaJIbIK Hdepexrepai JKOHE Barnapiam
ecenrepai KYPY KoHe BU3YyaJIu3a ajiay JoHe
nienryre Tajaaay HusiIay ecemTey
apHaJFaH KypaJjaapsbl Oaraapiaam
4 N | 7 N | 7 N | 7 N\
Crynentrepre
Crynenrrepre MaTeMaTHKabIK Oarnapiamanay
KypJeni Y nxeH S g——— HETI3/IepiH YHPeTeTiH
MaTeMaTHKAJIbIK JepeKTep, KOHE ANTOPUTMIIIK
ecenrtepi | | Tamnmay xoHe | BHSYalM3aniIa ecernTepIi memnry
HIenryre BU3YyaJIM3alHs yra kome apKbUIbI JIOTHKAJIBIK
KOMEKTECETIH Oarnapiamaiap Tanjayra oiiyay/bl TaMbITaThIH
OargapiaMabiK BI. M%MKIHJ.HK Oarmapiamanay
OHIM/IEP. cpeil. TL/IEp1 J)KHE
opTaapsl.
. VA AN J |\ |\ J
Muicanst: | | [ V[ Mbicansr: (
| | Wolfram Alpha, | | | Msicansr: Excel, | || GeoGebra, | | Meicansr: Python,
Photomath, SPSS, Tableau. MATLAB, Scratch, Logo.
Maple. J L J | Simulink. L

Cypert 25 - OyHKIIUOHAIABUIBIFBI OOWBIHIIIA OAFBITTAPbI

MareMaTHKaJIbIK ecenTepi HIeHyre apHaiFral Kypaaaapasia 0ipi - Wolfram
Alpha udprasik maTdopmaceiHaa, op TOHAIK aiiMakK YIIliH MaTeMaTHKAJIBIK €CerTepi
eyl  SKeHUIAETETIH apHaiiel  Oemimumep Oap (26-cyper). byn  OGemimaep
MaTeMaTUKaHBIH HAKThl  TaKbIPBITITAphIHA OCWiMIENTeH, MbIcaabl  anredpa,
MaTEeMaTHKANBIK Taljay, TEOMETpHsl >KOHE BEKTOPJBIK amaijaap, JXoHe T.0.
TaKBIPBITITAP.

88



MaTtemaTHKa »

3%' MolaroBble peLleHusA Iﬂ.‘dd\; WMecuncneHwe v aHanus
X
&m SnemeHTapHan A’I’eomerpnﬂ
Marenmaruka 12
- " udbdepeHuMansHble
X211 Anretpa y(x) HAnddepeny
YpaBHEHWA
7—&-4 YepyeHue u rpaduka N] Cratuctuka
P p ihl

Cypert 26 - Wolfram Alpha 6enimuepi

Op 0eJiiM maiiananyubUiapra MaTeMaTUKANIBIK CYPaHbICTap/Ibl €HI13Y, erKen-
TErKEUII IMIemIMIep >KOHE KaJaMJIbIK TYCIHIKTEMENepal YHpeHy KypasliapbiH
ycoiHanpl. [lnatdopmanarel  KYpbUIBIMABIK TOCLI  CTYACHTTEPre TYCIHIKTEPIH
TEPEHACTY KoHE NpolieManapApl LIENy MaFAblIapblH KETUIAIPY YIUIH apHaubl
pecypcTapbl aiiiagaHa OThIPBII, HAKThI MAaTEMATUKAJIBIK YFBIMIAPFa HAa3ap ay1apyFa
MYMKIHJIIK Oepei.

Meicansbl, «Ecentey »oHe Tanmaay» 0esiMi TaHJaJdbIHCA, cOJ 06iM OoibIHIIIA
TEOPUSUIBIK aKMapar, MOHHIH HETi3r1 MOIYJBIEPIHIH ecenTep MbICAIIAphl, KOHE
TyciHaipmenepi oepineni (26, 27-cyperrep).

WHTerpansl [poun3BodHble

BbIYMCNATL ONPeAENEHHbIE W HEONPEOENEHHbIE B3ATb NPOWU3BOAHYH OT OOHOMEDHBIX UM
WHTerpans! YHKLMA. VIHTErpMPOBATL N0 OQHOM MW MHOTOMEPHBIX QYHKLUMA. BIMMCIWTD YacTHYHO
HECKONBEMM NEPEMEHHBIM. NPOU3BOOAHYHD BblpaH{EHHF‘I cGonee Yem ogHOR

. nepeMeHHo.
BbI4MCIIMTE HEONpeAeneHHbIid UHTErpan:

! WHTErpHpoEaTh x*2 sin™3 x dx = |

BLIYMCMWTEL NPOHIEOAHYID by HKLMM:

I NpousBogHan x4 sin x = |

Bb/YMCNHMTE ONpeaeneHHbIi UHTerpan:

: WHTErpUpoEaTh sinx dx 0T x=0 40 pi = |

BLINHCIMTL BbICLUKME NMPOU3BEOOHBIE:

I ETOP&A NPOU3BOAHAR sin{2x) = |

BblMMCnMM HecoGCTEEHHbIA MHTErpan:

Ewle npumepe

BLIMHCIIMTE YACTHEIE NPOU3EQLHEBIE:

int sinx/x dx, x=0..0ecroHeYHOCTL = |

! B/EX X2 y™a, 0/ X2 ya = |

Ewe npurmepel

Cyper 26 - [InaTtdhopmana uHTErpasifapabl, TYbIHABLIAP/IbI LIBIFAPY
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Mpenensi

WccnenyitTe npeaensHoe noseneHne dyHKUMM Npu
ee NPUBIMUHEHMM K OOHON TOUKE UK
ACHMNTOTUYECKOM NPMBNIUKEHNM K OECKOHEMHOCTU.

BbluMcnuTe Npegen:

lNocnepoeaTtenbHOCTU

BLIMMCIIMTL W MCCTMELOBATE NOCNENOBATENLHOCTH
LieNbIX YUCEN MMM JPYTHX YHCMOBRIX 3HAYEHHWH.
HaiiT npoaomn#eHua U (GOPMYTIL ANA H3BECTHLIX
UIW HEM3BECTHLIX NOCNENOEATENbHOCTEM.

| lim {sin x - x)/x"3 NpK x->0 = |

MpoaHanuaupyiTe NoCNefoBaTENbHOCT:

| npeaen (1+1/n)*n npu n->becKoHeYHOCTE = | | NocneqoBaTenbHOCTL ukcen CuboHauuun = |

BLIYMCIIMTE BOIMOKHYIO (DOPMYITY U NPOLOTKEHHE
| AnA NocnefosaTenbHoCTH:

BbIYMCNHTE OAHOCTOPOHHMA Npeasn:

| Lim x/|x| npu x-=0+ =

Eue npumepsl

| 1,4, 9,16, 25, ... = |

PelumnTe NOBTOPALLEECA YPABHEHWE:

| rin+1}=n"2+r{n) = |

Cyper 27 - [InaTtdhopmana mekrepre, TybIHIbBUIAPFA €CEM MIbIFapy

Meicansl, 28-cyperte kepcetinrenneii “Ecentey skone Tammay”’ OemimiHze
x*sin(x) TyBIHABICBIH ECENTEY I KY3€ETe aCHIPHII KOPEHiK.

FROM THE MAKERS OF WOLFRAM LANGUAGE AND MATHEMATICA

% WolframAlpha

Npon3aBogHan x4 sin x S

L ECTECTBEHHE AZLIK | | [fa MATEMATWMECKMI BEOJ EH PACIWUMFEHHAR KNABMATYPA 533 MPUMEPH  # 3ArPYauTh 34 CNYYARHBIA

Cypert 28 - TybIHJBIHBI €CENTEY MBICAIIBI

EcenTey xonarpIHa MIBIFapy KaXeT €CENTIK MOTIH/IK (popMaTTa eHri3uieal ae,
“EcenTey” 0aTblpMachl OachbLIabl.

29-cyperre WolframAlpha yceiaran ecenTi MIBIFapybl JKOJIAAPHI, HICHIIMI
YCBIHBLIA/IbI.

MponzB0gHBIR [+ Mowaroeoe peweHue
L 3

I_l sm(xj]:x (4 sin{x) + x cos(x))

aXx :

YyacTku

| 00000 | Il

| 400000 | I'IH
[l 200000 I

bodloo |

| -400000 | [
V \

|.| 600000 |

Cypet 29 - TybIHBI HIBIFAPY KOJIbI
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ConbiMeH Karap, KOOPIMHATAJIBIK KA3BIKTHIKTAFbI CBI30aChIH,
TPUTOHOMETPHSIIBIK (DOPMACHIH, AIbTEPHATUBTI (POPMACHIH, COHBIMEH KaTap, CaH/IbIK
TYOlipJIepiH KagaMIbIK HYCKayJ/IbIK apKbUIbI ambin kepcerei (30-cyper).

Mp1EEAEHHaA TPMIOHOMETPHYECKaA QOpMa | & Nowaroeoe pewene

i Cos(Xx) + >4 sinix)
ANLTEPHATHEHAA HopMa
é e x4 é e xt v ie i 2008

YUCNOBbIE KOPHK BoNblUE LWMbp
X = +£8.30292918259702. ..

X = +£5.35403184117202...

X = +2.57043156033596...

x=0

X = 11.3348255830187...

Cypert 30 - TybIHIBIHBI HIBIFAPYIBIH KaAaMABIK HYCKAYJIBIFbI

TybIHABIHEI €cenTey OapbIChIHAA, KATAPAbI IABIPATYAbI, 0TIl HHTETpal MEH
Oenrici3 MHTErpaIbl xKy3ere acbipaasl (31-cyper).

PaanoeHue B pag npu x=0
6 8 10
Tx 3x 11x .
sxto T + xu]
6 40 5040

ObosHadverne «bonbwoe O » »

HeonpeasneHHbIA UHTErpan [ MowaroBoe peleHue

jx3 (x cos(x)+4sin(x)dx = x sin(x)

OnpegeneHHbIA UHTErpan Bonblue undp

L’sz {x cos(x) + 4 sin(x)) dx = - 6.0880681896...
z

NoOAEPHHUBAETCH ASBIKOM WOLFRAM

Cypert 31 - [InaTtdhopmamarsl ecen HOTHXKECI
bonamrak maremaTtnka MyramiMepiH Aaspiiay OiuriM Oepy OarmapiiaMachbIHBIH

«AHAIIUTUKAJIBIK TEOMETPUSH TIOHIHJIET] ecenTey 0ackKa J1a MbICAIIaphIH KapacThIPHIII
ereiiik (12-kecte).
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Kecre 12 - Wolfram Alpha-ga «Aranutukansik reoMmeTpus MmoHi OOWbIHIIA

0) BekTopiaapsl-
HBIH BEKTOPJIBIK
KOOCHTIHIICIH
Ta0y Kepek.

TakpIpbII Ecentep Boasdpam Anbdanars! menrim:
1 2 3
Bexkropnap, A = (1, 2, 3)| Wolfram Alpha BekTopiapablH KOCBIHABICHIH Kejeci
BEKTOpJIap- xone B = (4, 5, | bopmysia GolibIHIIIA ecenTen/Ii:
Jarbl amanaap. | 6) eki BEeKTOPHBI- A+ B =(1+42+53+6) = (57,9)
Bexropasig HBbIH KOCBIHABI- | Ochuraiima, A x)oHe B BeKTOpIapbIHBIH KOCHIHABICH (5, 7,
KOOpJUHATala | CbIH TaOBIHbI3. 9)-ra TeH.
pBI A (1, 2, 3) xoHe | AB BEKTOpPBIHBIH KOOpAMHATAJIapbl MbIHA (opMyia
B (4, 5, 6) | OoiiplHIIa TaOBLIAIBL:
HYKTeJe-piH AB = (x2-x1,y2-vy1,2z2-21)
KOCATBIH MoHzep/i aybICThIPaMBbI3:
BEKTOPBIH AB=(4-1,5-2,6-3)=(3,3,3)
koopauHarana- | Oceutaiima, AB BekTOpsIHBIH KOOpAuHaTaNApH (3, 3, 3)-Te
pBIH Taly. TEH,
A = (1, 2, 3) | BexropasiH Y3bIHIBIFEI (pOopMysa OOMBIHIIIA €CenTeNei:
BEKTOPBIHBIH 14| = m
Y3bIH/IbIFBIH MoHiep1i aybICTHIPAMBI3:
TaOBIHBI3.
Al = (12422 + 32 = NTF T 59 = VTE = 374
Ocplnaiiiia, A BEKTOPBIHBIH Y3BbIH/JBIFBI IaMaMeH 3,74-ke
TEH,.
A = (3, 4, 0)| A BekTOpbIHBIH X OCIHE MPOEKIUACHI BEKTOPABIH O1piHIII
BEKTOPBIHBIH X | KOOpJAWHATACHI OOJIBIT TaOBLIAIbI:
OCiHE X-Ka nmpoekius: 3
MPOEKIIHUSICHIH Ocpinaiima, A BeKTOPBIHBIH X OCiHE MPOEKIIHICH 3-Ke TEH.
TaOBIHBI3.
A = (1, 2, 3) | Hykrenik keGeitinai popmyia OOHbIHINA eCEeNTENeAl:
x)oHe B = (4, 5, A-B =14+ 25+ 3.6 =
6) BEKTOpJIAPHI- 4 4+ 10 + 18 = 32
HBIH  HYKTeliK | Ocputaiimia, A xoHe B BeKTOpNApBIHBIH  HYKTENIK
KOOEUTIHAICIH KkoOeiTiHaicl 32-re TEH.
TaOBIHBI3.
Bekropmapaer | A = (1, 2, 3) | Wolfram Alpha nykrenik keOeuTiHIiHI Keneci (opmyra
H ckamsp, | xoHe B = (4, 5, | OoiipIHIIIa ecenTeiimi:
BEKTOPJIBIK 6) eki| A-B=1-4+4+2-54+3-6=4+ 10+ 18 = 32
KOHE  apajac | BEKTOPbIHBIH Ocpunaiimia, HyKTemiK keoenTinai A - B = 32.
KeOeHTIHICI, | HYKTENIK
oJIapAbIH KOOCUTIHTICIH
KacuerTepi, Taby Kepek.
Konganbutyel | A = (1, 0, 0)| Wolfram Alpha BexkTOpiblK keOeHTIHIIHIH (hopMyIackiH
xkoue B = (0, 1, | malimananampr:

A X B = (i,j,k) = (1,0,0) x (0,1,0)
Hotmxeci: A xB=(0,0, 1)
Byn BekTOpibIK KeOeHTIHIIHIH HOTHXKEeCI Z oci OOWbIMEH
OaFpITTAIFaH BEKTOP €KeHIH OUIIIpesi.
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12 — xecTeHIH XKaJIFachl

1 2 3
A=(1,2,3),B=| Wolfram Alpha apanac keb6eiitinmi A - (B x C) perinae
(4, 5, 6) xone C | ecenTeiii.
= (7, 8, 9)|Angeimen B x C BekTOpJBIK KOOCHTIHMICIH ecenTenmis,
BEKTOPJIapbI- COJIaH KeliH A-MeH HYKTENIK KoOeHTiHAiHI TaOaMBbI3:
HBIH apasac B x C = (-3,6,—-3)
KOOCHTIHIICIH
Taly Kepekx. A-BxC)=1-(-3)+2-6+ 3-(-3)
=-3+12-9=0
Hotmxeci: apanac ke6eiitinai 0-re TeH, Oy BEKTOpIapIbIH
KOJUIMHEAPJIBIFIH KOPCETE/I1.
Hyxrenik Bypeimutel  ecentey — ymiH  TeMeHzaeri  Qopmyna
KOOCHUTIHTI KOJIJIaHBLIAIbI:
apkpIBl A = (A - B)
(1,0,0) sxome B = cosé = (4] 1B
(0,1, 0) | Wolfram Alpha xenecinei ecenreiii:
BEKTOPJIAPHI A-B=0,]A|=1, B|=1
apachIH/IaFrbl cosf =0 — 0 =90°
OypBIITEL Ocpinaiiima, A xoHe B BeKTOpiIapblHBIH apachIHAArbl
CCCNTCY KEPCK. | Qyprimr 90° -ka TeH, Oy olapAblH MEPIICHIUKYISPIbIFBIH
pacTaiasl.
Koopaunarana | Yin  emmemzal | Wolfram Alpha keHicTikTeri eki HyKTE€H1H apaKallbIKTbIFbIH
p omici - eKi | KoOpJAUHATTap Taly yIiH (GOopMyJIaHbl KOJJIaHA bl
HYKTEHIH KyHeciHzeri d = \/ (X, — x1)% + (y3 — ¥1)% + (25 — 24)?
apakaurbIKTeiF | A(1,2,3)  oxomHe Hyxkrenepain KoopIuHaTaIapbIH aybICTBIPAMBI3:
bIH Taly B(4,5,6)
HYKTeJIepiHiH 5= 4-1)2+(5-2)+(6-3)*=
apaKaIIBIKThI- V9+9+9=+27=3V3
FbH Taby Kepex. Ocpunaiimia, A xoHe B HykTenepi apachlHarbl KalIbIKTHIK
3v/3-ke TeH.
Addunnix Addunnix Wolfram Alpha Temenneri TeHaeyai Typa >Kalmbl Typle
KOOp/MHaTana | KOOpAMHATa-Iap | KOJIJaHaJbl:
p KyHeci - | KyieciHzeri y—yl=m(x—x1)
TeHueyai Typa | A(1,2) xoHe | MyHaa, m — Ty3yiH kesnoeyi (OypbsIITHIK K03 duiinenTi),
Taby B(4,6) ol keseci popmysa OoifbIHIIA ecenTenei:
HYKTeJepi
apKbUIBl  OTETIH m = Y2— 01
TY3YAIH Xy — Xq
TeHaeyiH TaOy | MoHaepAl opblAapbIHA KOSMBI3:
KEpeK _— 6-2_ 4
4-1 3
Enni xenbey w™oni wmen A(l,2) HykTeciH TeHjaeyre
ayBbICTBIPAMBI3:
PRI
yTeT3i Ty
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12 — xecTeHIH XKaJIFachl

1 2 3
Addunmix Addunmix byn TeHJIey i HIEIICEK KeJIeCiHi aIaMbI3:
KOOpJIMHATala | KOOpAUHATA-JIap 4 2
p Kyieci - | xyliecinmeri y =§x+§
tegaeyal typa | A(1,2) xone | Ocbuiaiiiia Typa TeHIey Keleciiel IIbIFaibl:
Taby B(4,6) 4 2
. y=sx+3
HYKTECIEP1 3 3
apKbUIBI  OTETIH
TY3YIiH
TeHJEyiH Taly
KepeK
TikOypeimTel | HykTeHig Wolfram Alpha xoopauHaragapipl BIFBICY  apKbUIBI
KOOpAMHATTAp | KOOpAMHATANAP | TYPJEHAIPY (OPMYITACHIH KOJIIaHA IbI:
xKyieci - | BIH oip P=P+V
KOOp/AMHATala | KoopAWHAaTa-nap | MoHaepi aybICThIPaMBbI3:
PIbI KyHlecineH P'=(2,3)+(1,2)=(2+1,3+2)=(3,5)
TYPIACHIIPY eKiHIIiCiHe Ocepuraiitra, P' HyKTeCiHIH kKaHa KOOpPIMHATTAphl OOJIBII
TYPACHIIPY. tabbu1aaer (3,5).
Kana
KOOpJMHATTAp
JKYHECiHIeT1
P(2,3) HykTeci
V(1,2)
BEKTOPbIHA
BIFBICCHIH.

Hudpasik OiiM Oepy TEXHOJOTHSUIAPBIHBIH (DYHKIIMOHANIBIFEl OOMBIHILA
«MaTeMaTHKaJbIK €CenTep/il Wenyre apHaiFal Kypamn» petinae Wolfram Alpha-uei
KOJIJIaHY CTYJEHTTEP/IIH JOTUKAJIBIK OWJIAybIHBIH JaMyblHA alTapJIbIKTal ocep eTel,
Oy MareMaTukanblK OuliM Oepyzaeri OipkaTtap 3epTTeyJepMeH pactaiansl. by
miaTpopMa MaTeMaTUKa MaMaH IBIFBIHBIH CTYICHTTEPIHE aHATUTHUKAIBIK KOHE ChIHU
OJIay/Ibl JAMBITA OTBIPHITI, MATEMATUKAIIBIK YFBIMIIAPIbl TEPEH 3€PTTEYre MYMKIH/IIK
oepeni.

M.Karnun Xetin, B.bmtom 3epTreymniiepinid MKIPIHIIE «KOMIIBIOTEPIIIK
anrebpa xKyuenepi MeH rpadUKalbIK KalbKYJISTOPJAp CUSKTHI IaThopMaiapabl
naiijiajjany MaTeMaTHKAJIBIK TMPOIECTep/il TEPEHIPEK TYCIHYre BIKMAT eTe/i».
«Research on Technology and Teaching and Learning of Mathematics» arthbr
eHoOerinae onap «uudpiblK OUTIM 0epy Kypalaapbl CTYJASHTTEPl TanchlpManap/IaFsl
JIOTUKAJIBIK OalNlaHbICTapFa Ha3zap ayJapyra MYMKIHAIK Oepe OTbhIpbIN, Kypeni
ecernTeyiaepal KOJIMEH KYpPri3y KaKETTUNTHEH OocaTaThIHBIH»,- aram oTTi. by
aHAIMTUKATBIK OWJay MEH TMpoOJieManapabl IIenly JaFIbUIapbIHbIH JIaMybIH
pIHTANAHABIPaB! [178].

Hudpnbik OimiM Oepy TEXHOJOTUACHIHBIH MaTEeMaTHKANbIK OlTMre ocepiH
seprrered A.lllondenn, A.b.Cpupman, xone JL.Unrmmm e3xepiniy «Marematuka
oumimi Teopusitapsl: JKaHa mekapamapabl i3aey» kitadsiaga «Wolfram Alpha men
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yKcac KypaJgapabl KOJIJaHy MaTEeMAaTHKAIbIK eCeNTepal TYCIHyre KOJI JKeTiMi
CTETIHIHE JKOHE TaHBIMJIBIK KaOlIEeTTEePIiH KaJbIIITaCybIHA BIKIAT €TETIHIHEY,- Ha3ap
aynapael [179]. Ludpaslk TEXHOIOTUSA CTYASHTTEPre SCENTepAl IISHIYIiH dpPTYpJIi
TOCUIIEPIMEH TXKIpUOE >kacayra MYMKIHAIK Oepesl, Oy oijiay MKeMAUTITIH KoHE
MaTeMaTUKaJIBIK MAceleep/il 9p KbIpbIHAH KapacThlpy KaOUIETIH JaMbITa Ibl.

JLbon sxoHe T.0. 3eprreyuiiepaid kitaObiHma «Wolfram Alpha cusKTBI
mudpablK  1oiargopManap  CTYIASHTTEPIIH  JIOTHKANBIK OWJlay  JaFJbUIapbiH
KaKcapTabl»,- IereH KopeIThinabira ke [180]. ITnardopma TYmKiTIKTI HOTHXKEHI
FaHa €MecC, COHBIMEH KaTap €CEeNTep/AiiH JIOTUKAIBIK KYPBUIBIMBIH JKaKChl TYCIHyTE
XKoHe cebemn-canaapiblK OalIaHbICTap bl TYCIHYTE BIKIAJ €TETIH IIEHIiM MPOLECIHIH
KaJaMIbIK TYCIHIipMeepiH yebiHamb! [181].

P.Hocc nen C.Xoiinc « Windows on Mathematical Meanings: Learning Cultures
and Computers» atthl eHOerinae «Wolfram Alpha >xoHe coraH ykcac Kypaiaap
CTYJIEHTTEpre MaTeMaTHUKAJIBIK YFBIMIAPMEH TEPEHIPEK JCHT eI 03apa SPEKETTeCyTe
MYMKIHJIIK O€peTIHIH»,- aTaln KepceTei, Oy ojlapFa JIOTUKAJBIK OHIay bl 1aMbITyFa
koMekTecenl. CTyJIeHTTEp HOTHKEJIEP/Il €IeCTeTe ajajbl KoHEe Taljgal amajbl, Oy
oJIap/IbIH aKImapaTThl TalAay )KOHE CUHTE3/eY KaOlaeTiH bIHTamanapIpansl [182].

MareMatukaibIk O11iM Oepyaeri HUQPIIbIK TEXHOIOTUIIAPAbIH Keneci 0ip Typi
- IEPEKTEP/Il KYpY KoHE Talaay Kypanaapsl. bys KypannapasiH 6oamiak MaTeMaTHKa
MYFaIIMJIEpPIHIH ~ JIOTHKAJBIK  OWJIayblHA ocepiH  aWkbpiHgay  yuoniH, Excel
nporpaMmachiMeH «MaTeMaTUKaJIbIK JIOTUKA JKOHE JUCKPETTI MaTeMaTUKa» MOHIHIH
OCKITIITeH CHJIIa0yChIHAAFbl TaKbIpbINTap OOMBIHILA E€CENTEYIIKTEP JKYPri3yl
TaJigamn KETENIK.

Microsoft Excel —  nmorukanplk, MaTeMaTHKaJBIK J>KOHE aHAIUTHUKAJIBIK
GbyHKIMSUTapAbBl TalganaHaThlH — €CeNTeysiep MEH JEPEeKTepHAl TalfaaylblH KyaTThl
Kypanbl Oosbin  TaObumaabl. Excel OarmapiamacklH ecenTtey YIIIH —MaijganaHy
CTYJIEHTTEP/IH JIOTUKAJIBIK OWJIAybIH JaMbITa OTHIPHIIN, ACPEKTEp/l Tanaay, MIenriM
JIOTUKACBIH TYCIHY *oHE (popMmylamapMeH KYMbBIC 1CTeY JaFAblIapblH alTapibIKTal
JTaMbITa aJlajbl.

Excel cammap meH dopmynanapMeH >KYMBIC ICTEy YIIIH apu(pMETHKAIBIK
amManmap MeH (YHKUMSUIApABIH KEH  OSKUBIHTBIFBIH — KOJJaHanel. MyHnai
GyHKIUSIIAPABIH MBICAJIIAPHI:

— SUM: nuamna3oH MOHIEPIH KOCY.

— AVERAGE: oprama moH/I1 ecenrey.

— PRODUCT: nuama3on MoHIEpiH KOOCHTY.
— EXP: mopexere mbirapy.

Excel mporpammachiHarbl (DYHKIUSIIAp CTYJICHTTEPre OpTYpil ecenTeyliep
KYprizyre MYMKIHIIK Oepei, KoHEe MaTeMaTUKaJbIK Oilay KaOUIEeTIH JaMbITyFa,
caHJiap apachIHIaFbl OANIaHBICTHI TYCIHYT€ KOMEKTECE/I].

Excel-nmeri morukanslK (pyHKIMSUIAP JIOTUKAIBIK OMIay[bl JaMBITyFa BIKITAJ
CTETIH IIapTTap HEeri3iHAe Maceenep i meiryre kemekrecenai (13-kecre).
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Kecre 13 - Excel-neri Herisri IorukaibiK GyHKITHSIIAP

Ne | Excel-geri morukansik GyHKIusIap MaTeMaTHKaJIBIK JIOTMKAIaFbl Onepalusiap

1 | AND: OGapneik maprrap aypeic Oonca, | A «KOHE» nerenmi Oimmipemi (JIOTHKABIK
TRUE wMmoHIH Kaitapansl. MpIcaibl, | KOHBIOHKIUA: €Ki 00K Te aKuKaT OoJica raHa
=AND (A1>10, B1<20). HOTHKE aKHKaT 00J1ajIbI).

2 | OR: keMm gerenje 6ip mwapt aypsic 6oiuca, | V. «<HEMECEy» nerenni Ounmipeni (JIOrMKajbIK
TRUE wmoniH Kaitapaasl. Meicansl, = OR | qu3broHKIMs: KeM JereHze Oip Oesiri akukat
(A1>10, B1<20). 0o0JIca, HOTHXKE aKMKaT 00JIazbl).

3 NOT: kapama-kapcel Jorukainblk MoHAI | = «EMEC» nerenai Oinmipeni (JJOTHKaJBIK
Kaiitapanbl. Mbicanel, = NOT (A1=10). TEpiCTey: aifHBIMAJIBIHBIH MOHIH ©3TepTeli).

4 | IF: wapTThl TeKCepyll OpbIHAANW/bI KOHE
erep mapT Aypeic Oosca, Oip MoHI, al
XKayraH 0oJica, CKIHIIICIH KadTapaibl.
Meicainsl, =IF (A1>10, "Apteik", "Kem").

Excel 6arnapiamachiH MaTEMaTUKAIIBIK JIOTHKA MEH MAJIIM/IEME JIOTUKACHIHBIH
€CenTepiH MICHIyre HEri3 OoJIaThIH aKWUKAT KecTelepiH Kypy YIIH MaiianaHyFra
oomanel. Iemaaeik  kectenepinae AND, OR, NOT cusKThl JIOTHKaJIbBIK
oTepalysIapbl OHAll ecenTeyre KoHe OJIapIblH HOTHXKENEpiH Tanaayra 6onaasl. byn
CTYACHTTEPAIH ChIHH OIIay JKOHE JIOTHKANIBIK MalbIMIay JaFAbUIapbIH JaMbITaIbl.

Excel OarnmapmamacblHaarbl MWAPTTHl (popMaTTay CTYIEHTTEPre JIepeKTepil
KAKChIpaK TYCIHYre JKOHE TajjayFa KOMEKTECETIH MOHJIEpre HeTi3/eNTreH
YAIIBIKTapbl KOPHEKI TypAe TaHaayFa MYMKIHIIK Oepeai. Meicanbl, OepuireH
[IapTTapra ColiKec KeJIMENTIH OapiIbIK MOHIEPAl KbI3bUI TYCIIEH Ooeiyre 0omabl. by
JIOTUKAJIBIK ~OMEpalysuiapApl  Tajjay KoHE BHU3yalabl OecilHeney JarJbUIapbiH
JaMBITyFa BIKIIAJT eTe/i.

«MaTeMaTHKaablK  JOTHMKAa KOHE  JUCKPETTI  MaTeMaTHKa»  IOHIHIH
«IIpenukarrap anreOpachlHBIH MaTEMaTUKAIBIK MaTeMaTHKaIbIK Teopusiapaa
KOJIAaHBLITYBI» TaKbIPBIOBI OOMBIHIIA ecenTeyikTi Excel mporpaMmachiMeH MIbIFaphI,
Tajaamn Kepemik.

Ecen:
(AAB)V(—AAC) dbopmynachIHBIH aKMKATTHIFBIH aHBIKTAY KaXeT.
Excel-aeri mbirapy »oJibi:

1. Heri3ri kecTeHi Kypy

0 (xamraH) xoHe 1 (akuKar) MoHIEpiH KaObuimait amateiH A, B xone C

allHpIMaJIbUIAphl YIIIH OaraHjgap Kypbuiabl. Ocbl MOHAEPIH OapiblK MYMKIH

KOMOUMHAIMSIIAPbIH KOPCETETIH KECTEH1 JKacalbIHbI (32-cyper):

— Erep A=0, B=1, xone C=0, 6ys1 6ip komOuHaius 6osca
— A=1, B=0, xxone C=1 Oys1 6acka koMOMHaLMs OOJIBIN TaObLIAIBI.
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F15 - £

A B C D
1 A B | ¢ |
2 0 0 0
3 0 0 1
a 0 1 0
5 0 1 1
6 1 0 0
7 1 0 1
8 1 1 0
9 1 1 1
10

Cypert 32 - Excel-ne akukar-xaaraH KeCTeCiH Kypy

2.A, B xoHe ( MoOHJACPIHIH TIPKECIMIH OpHAaTKaHHAH KEWIH JIOTHKAJIbIK
omepanusIapAbl €cenTey VINH J>KaHa Yl OaFaH KOCBUTambl. bByi JIOTHMKaIBIK
ormepanusiapapl ecentey yiriH Excel mporpammaceiana 33-cypeTTte KepceTinreHaen
«Dopmynel» OeTiHAeri, «BcTaBUTh (PYHKIIUIO» OPEKETl apKbUIbI, KaXET (PYHKIUS
TaHJAJIbIHBIIN, ecenTey (OPMYIIAChIH Ka3bLIaIbl.

Daiin ['naeHan Bcraska PazmeTia cTpaHnLibl Doprynel JUECTT

oD I *

Bcraewte  Astocymma Mocnegnne ®unancossie Slormueckne Texctoseie Jatawm ©
dyHKLIO - - - - - BPEMA ™ M

EMENNOTEKE GYHELMA

F15 Beraeka dyHKLmMu T x
DNownck dyHELN:
1 BEeAWTE KPATKOE ONWCAHKME ASiCTENS, KOTOPOE HYXHO Haiitu
2 BEINOAHMTE, W HAXMUTE KHOMKY "HaiTu'
3 Kateropua: Jlorwdecene e
4 BriGepuTe @yHELWID:
2
6 ECIVNOLLNEKA
ECHA,
7 "
8 WK
WCKAAAN
EJ WCTHHA

=
=

ECMW(nor_sbip HWE_eCNi_MCTHHA]  ECW_NONE)
MpoEepAET, ELINONHAETCA M YCNOBWE, W ED3EPAWAET 0AHO IHAYEHWE, 20K
OHO BRINMOAHAETCA, U APYTOE SHAYEHWE, ECIW HET,

<=
TR

7]

Cnpaeka no 3TON DYHELIMKA [ oK ] [ OTmeHa ]

-
=i

Cypert 33 - OyHK1Ms TaHaaY

’Kana 6aFaHzap YiliH eHrisijireH ¢popmy.ianap:

A A B: byn )KXOHE onepanusce! 1-HoTuxeH1 Tek A »oHe B ekeyi ne 1-re TeH
OomaThIH XKoJmapaa meirapaasl. Erep mouaepain 6ipi 0 6omca, HoTmke 0 601aabL:

=AND(A2, B2)
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—AAC: My#nna 6i3 A moHiH e3repty yiriH “XKOK” onepanuscbiH KoJIaHAMBI3,
cojaH KeiiH A xoHe C xaHa MoHJepiHiH apacbiHaa “Y)KOHE” konmnanamplz:

=AND(NOT(A2), C2)

AAB xone —AAC onepauusiaapblHbIH HOTIDKEJIEPIH eCenTereHHeH KeiliH, 013
oyn notmxenepre HEMECE (V) onepanusicbin Koiaanabik. Erep ockl epHekTepIiH
KeM Jerenzie Oipeyi 1-re Oarananca, >kaimnsl MoH 1 60mab:

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

dopMynanap EHTI3UIMEHHEH KEeHiH, JIOTMKANBIK OTEepalMsUIapAblH HOTIKECI
aBTOMATTHI TYPJE YAUIBIKTapFa mbIFaabl (34-cyper).

A B C D E F

A | B | ¢ | Aas SAAC | (AAB)V(-AAC) |

W00~ @ Ln e |
[ S O Y T = T =
O = T = T R T
[ = ST — T~ T
T = T = T T T
L= iR =R =]
R RO R OO

="
=2

Cypert 34 - JlorukaJibIK onepanusuiapAbiH HOTHKEC]

OcwiHmail cusikThl «MaTeMaTUKalbIK JIOTHKA KOHE JAUCKPETTI MaTeMaTHUKa»
noHiHIH ecenTtepid Excel mporpammackl apkpUibl IIbIFapy HOTWXKENEpiH 14-kecrese
KapacThIPBIT OTEHIK.

Kecte 14 - «MaremaTukalblK JIOTHKA >KOHE JUCKPETTI MaremaTuka» Excel
MpOorpaMMachl apKbUIbI HIBIFAPY MbICAJIIAPHI

TakpIpbIn Ecenrep Excel-neri memnrim:
1 2 3
®opmynansl | DopmyaHbIH 1. A, B, C aifHpIManbUIaphl YIIIiH aKHMKAT KECTECIH KYPY.
H OpPBIHAQILY | OPBIHJAJIATHI- 2. ®opmynanbiH MoHIepiH ecenrtey ymiH JKOHE, HEMECE
MYMKIHJITIH | HBIH aHBIKTAy xoHe EMEC norukanblk QyHKIMsIIApbIH KOJIJaHAMBI3.
TEeKCepy A| B | C | AAB | —“AA | (AAB)V(—ANAC)
(AAB)V(—ANC). C

PP OO OO
R OO|FRr kOO
O IO O o
RIOOOO0O|O|Oo

O|0|0 |0 O|—|O
PP OO IOk o

11 1 1
Konnanbuiatein popmynanap:
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14 — kecTeHIH KaJIFacel

1 2 3
« AAB:=AND(A2, B2)
« —~AAC:=AND(NOT(A2), C2)
e KOpBITBIHBI dopmyna:=OR(AND(A2, B2),
AND(NOT(A2), C2))
KopbITbIHIbI: dopmyia OpbIHIAJIA]TbI, OUTKEHI
allHBIMATBIIIAPABIH KeOip MoHAEp1 yIIiH HOTHXKE | (aKMKaT).
®opwmyia- dopmyiia e A, B, C aifHbIMaNIbIAPHI YIIIIH aKUKAT KECTECIH KYpY.
HBIH aKUKaT alHbBIMAaJIbI- e lmrumkanust MEH KOHBIOHKIUSAHBI ecentey yiriH IF sxoHe
ICH JapabiH Kauaan | AND JOTHKaJIbIK (G YHKIUSTAPBIH KOJIIaHBUIAIBL.
YKAJIFAH/IBIFBl | MOHJEPIH/IE
H TCKCEPY aKHKAT XKoHC A| B | C |A-BA| B—»CB | (A—>B)A(B—C)
KajlFaH 0| 0 0 1 1 1
00JIaTBIH/IBI-FBIH 0 0 1 1 1 1
aHBIKTAHbI3 ol 1 0 1 0 0
(A—B)A 01 [1 1 1 1
(B=C). 1/0]0] 0 1 0
1] 0 1 0 1 0
1] 1 0 1 0 0
1] 1 1 1 1 1
dopwmyianap:
o Nmmmukamus A—BA:=IF(A2=1, B2=1, 1)
e Nmmmkamms B—CB:=IF(B2=1, C2=1, 1)
o Kopsrteiaasr popmymna:=AND(IF(A2=1, B2=1, 1),
IF(B2=1, C2=1, 1))
Kopoiteiaaer: ®opmyna adneivansuapasiy A=0, B=0, C=0
MOHIepl YIIiH akuKaT, Mbicaiel, A= 1 skxoHe B=0 >xarmaiibrama
JKaJIFaH.
Marematrka | VX(P(X)— 1. P(X) xone Q(X) mpeAMKaTTapblH X alHBIMAJBICHIHAH
JIBIK Q(x)) TOyeNJi JIOTUKAIbIK (YHKLUS peTiHAe ecenTenMis.
teopusinapaa | [Ipemxukarsl- Meicaisl, P(X)=x>2, ain Q(x)=x<5 00JICBIH.
MpeauKaT HBIH 2. Xx MOHJEpIHIH Ti3IMiH kacar, opOip MpeIuKaT X MOHIHE
AnredpachlH | OpBIHIATYBIH colikec KeJleTiHIH TeKcepeik.
KOJIIaHy TeKcepy Kepek,
mynza P (x) X | PX)=x>2 | Q(x)=x<5 P(X)—Q(x)
xone Q(x) x 11]0 1 1
alHbBIMAIBI- 5 10 1 1
CBIHBIH MOHIHE 3 11 1 1
Toyemi
MpeauKaTTap 4 1 1 1
OOJTBITT S |1 1 1
TaObLIAIbI. 6 |1 0 0
dopmynanap:

o P(X)=x>2:=IF(A2>2, 1, 0)
e Q(x)=x5:=IF(A2<=5, 1, 0)
e HNmmmkanus P(X)—Q(x): =IF(B2=1, C2=1, 1)
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14 — kecTeHIH KaJIFacel

1 2 3

Kopsbiteiaasr: [IpenukaTt x=6-1an 6acka x 6apiblK MOHIEpi YIIIH
KaHaFaTTaHIbIPbLUIaIbL, Oy VX IIpeuKar
KaHaraTTaHbIPbUIMAFaHbIH OUIIipesi.

Kopeity [Ipeaukarrap- 1. Vx(P(x)) xone Ix(P(X)) mpeaukaTTapblH KapacThIpaMbI3,
Kacuer-Tepi | JbIH MyH7a, P(X) — OyJ1 JOTUKaIbIK QyHKITHS.
(ombebarn- OPBIH/IATYBIH 2. P(X)=x>3 mnpenukarbiHa, 9p Typial X MoOHI 0ap Kecre
TBHIFBI MCH oM0e0anThIK KYPacThIPanBbIK.
OOJIMBICBIHBI | XoHE Oap 6oy X P(x)=x>3
H KBaHTOP- KBaHTOpPJIapbIME 1 0
Japhbl) H TEKCEpYy. 2 0
3 1
4 1
5 1

P(X) yurin dpopmyna:=IF(A2>=3, 1, 0)
3. Vx omOeban kBaHTOpHIH Tekcepy yurH JKOHE
dbyHkusaceH Konnanamez: =AND(B2:B6).
4. dx Oap Oony xBaHTOpbiH Tekcepy yuin HEMECE
dbyHkusaceiH Konnanameiz: =OR(B2:B6).
KopbiTbiaaer: boimy KBaHTOpBI aKMKaT, OWTKEHI MpPEIUKAT KeM
JereH e Oip X YIIiH OpbIHAANAAbI, al oMOe0an KBaHTOP JKaJIFaH,
OUTKEeHI peauKaT X OapibIK MOH/AEPI YILiH OpbIHAATIa OepMeiii.

Excel mporpammackiMeH >KymbIC kacay «MareMmaTHKaiblK JIOTUKA KOHE
JTUCKPETTI Marematuka» TmoHiHAer: «[likipaep JOTUKAchIH» JKOHE  OJapJIbIH
apakaThIHACBIH TYCIHIN KaHa KoOWMal, COHbIMEH KaTap, KYpJAeli JOTHUKAJIbIK
OpHEKTEPIl BU3yalu3alusiay, THUIOTE3aJaplbl TEKCEPY MKOHE MOJEIBACP KYpY,
MOCEJICHI TICNIyre AaHATUTHUKAIBIK KO3KapacThl KAJBINTACTHIPY, JIOTHMKA MEH
MaTeMaTUKaHbl OKBITY JaFIbUIAPBIH 1aMbITY, OMJIayAbIH MKEMAUIIT MEH OeHiMALTITH
KaMTaMachl3 €Ty CHUSIKTHI MYMKIHAIKTEp/Il KaMTaMachl3 €TETiH Oojialiak MaTeMaTuKa
MYFaTiMIEPiHIH JOTUKAJIBIK OWJIaybl MEH Taljay JaFIbUIapblH JaMBITYABIH KyaTThl
KYpaJsbl O0JIbIN TaObIIaIbI.

Marematukanblk OutiM  Oepyleri HUPPIbIK TEXHOJIOTUSIAPIbIH  YUIIHIII
TYpl — MOJIEIBACY >KOHE BU3yalH3alusiiay OargapiiaMalapblHBIH MBICAIBl PETIHAC
GeoGebra mnardopmacei Tanman eteitik. GeoGebra muaTdopMackHBIH MYFaIiMre
1ie, CTYJICHTTEpre e Mai1aibl, 9pi1 KbI3BIKTHI () OpMaTTaFbl KbI3METTEP1 Oap:
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Kecre 15 - Geogebra nmardopmacenbiy naTepdeiici

HIbIFapy¥a, Melry
KOJIBIH TaJjiayFra

MaTCMaTI/IKa'J'IBIK MYFAMIMAEP MEH CTYOEHTTEP
MoHAEpI1
HHTepaKTHBT MaTteMaTuKaHbI
ery, op Typni| WUHTEPaKTUBTI €Ty
MaTEMATUKAJIBIK
MaHbI3abl MaTeMaTHKanbIK KOHLeNUWANapab aly yiuid 6apnay

3aHHLIHBIKTap, SpeKeTTepIMI3[Li KONAAHbIN KePiHi3, CofaH KeliH 0Cbl AaFabinapabl
(bopMaHap MeH MeHrepy ywiH TS}K\DMG@/’HK 9peKkeTTepiMI3al NnanaanaHbiHbI3.

ur bl -
Lo
TYPJICHOIPYA1H
aHuUMalusjIaH-
raH (hopMaTbIMECH
KYMBIC JKacay
MYMKIHIT1.
EcenTepni M¥FANIMIEP MEH CTYOEHTTEP

TeriH

KYMBIC TPOLECIH
Oakpuiay

Gepeni. Byn MyFaniMaepre GenceHai KaTbiCyFa aHe Tankbinayra
KemekTeceal.

MYMKIHZiriH “ KaJIbKyngaTop/siapMeH

¥CbIHATbIH

KaJIBKYJISATO 1

YIATOPp 3epTTEeHI3

OKylbiFa BaFbITTanFaH }aHanblK allyFa HerisaenreH oKbITyabl anFa
MbITbITY YILiH Naiganadyra 6onatbiH OHal KaSlbKyNSTOPNapbIMbI3abl
3epTTeHi3. Kea KenreH MaTeMaTuka AeHrei ywiH, coHbiH, iwinae 3D ywiH
ecenTeynepai opbiHAaHLI3.

CTYI[CHTTep I[i M¥FANIMIOEP

OKBITY HKIHC Classroom

6aranay Op OKYLUbIHbI

6aIBBICI)IHJIa KEp1 Kbl 3 bl KTbI py

OaiinaHbic

Bizgiy Classroom oxy nnatopMaMbl3 MyFaniMaepre HaKThbl Mary Jan Liv
(byHKHHﬂCBIH YaKpITTa CTYAEHTTEPAIH YNrepiMIH Kepyre »XaHe XeKeneHalpinred -
HaﬁﬂaﬂaHy’ OKy TaxipHBeci VILH yKeKe Kepi GalinaHbIc 6epyre MyMKIHAIK

MYMKiHIiri

MaTeMaTI./IKa-J'II)IK MYFATIMAER MEH CTYAEHTTER

ecenTepi Kaaam- y

KanaMhI;gHK ’ x+3=S Moacenenepai

sy agiri G Ke3eH-Ke3eHiMeH

ey

Bizpnin Math Practice kypanbl okylwbinapfa anrebpanbik,

TYpReHaipyre TYCIHIKTI TYPAE KON »KeTKI3yAiH XaHa XonaapbiH
ycbiHaabl. CTyneHTTepiHiare anrebpanbik epHEKTEpAi XeHinaeTy
HeMeCce Cbi3bIKThIK TeHAeynepai Welly CUAKTbI anreBpanbik,
ecenTepai WeLyae bIHFaiNbINbIK MeH epKiH colneyre MyMKIHAIK
6epiHi3, coHbIMeH Bipre skeaen KeHecTep MeH Kepi BaiinaHblc

anbiHpI3.

MaTeMaTuKanbiK Ta>KipubeHi 3epTTeHis
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GeoGebra mnardopmaceiablH «['padukanblk KalbKyJISTOPBIH» KOJJAHBIII,
«AHaJUTHKAIBIK TEOMETPHS TIOHIHEH KeJIeCl €CeNTi MIBIFaphIN KOpeHiK:

Ecen: A(3,—2) HykTecl apKbUIbl OTETIH jkoHE 2X—3y+6=0 Ty3yiHe mapasieib
00aThIH TY3YAiH TeHACYiH TaObIHBI3 (35-cypeT).

. - . - N
[% A ‘,f"' ! P (o CD é. N\  a=2 q—I—r
o p — e . BN

Cypert 35 - I'padukanbik KambKyIsSITOpFa TCHACYIEP SHT13Y KOJIBI

GeoGebra muaTdopMachblHbIH €HI13y OJIaFbIHA, TY3y TeHHEYlH 2X—3y+6=0
€HT'13eMi3, €HT13y OapbIChIH/A, apHAWbl MEpHeIep KOMOWHAIMACHIH Tal alaHbIMbI3
(36-cyper). O nmepHesep KOMOMHANUACHI apPKbLIbl MATEMATHKAIIBIK ()YHKITUSITIAPIbI,
dbopmynanap/sl, apHaibl OeaTIep/Il eHri3ceK 00IaIpl.

123 f(x) ABC #&»

X ) 4 T 7 8 9 X +
2 e e 4 5 6 + -
< > 3 i 1 2 3 =
( ) |53 : 0 < > «

Cyper 36 - Geogebra nepHenep KOMOMHAITUASCHI

Enrizy xomnarbiHa ecenTiH (OPMYJBICHIH €HII3TE€H COTTE, aBTOMATThI TYpHE
KOOPAMHATAJIBIK XKa3bIKThIKTa 2X-3y+6=0 TeHey Ty3yi naiijia 0onaipl.
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—4

Cyper 37 - Tenaey 6oiibiHIIA TUIATHOPMaTa KOOPAUHATHUTBIK
Ka3bIKTBIKTAFbI TY3Y

Ocsl TY3yre napamienab 00JaThIiH A HYKTeC1 apKbLIbI OTETIH TY3Y/l1 €HT13Y YIITH
apHaibl Tapayjiesib ChI3bIK PYHKIIMACHIH Makaananambi3 (38-cyper).

> oo

,:'*._*’ Perpendicular Line i
~*__ Parallel Line

~" Perpendicular Bisector
-C_ Angle Bisector

rO Tangents

,© Polar or Diameter Line
o+ Best Fit Line

;ff; Locus

Cyper 38 - [Inatdopmana canablHATBIH TY3Y TYpepl
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[Tapanens ChI3bIK (GYHKOMUSICHIH TaHAAN, €HTI3y alMarblH A HYKTECIHIH
KOOpJAMHATTAPBIH €Hr13eMi3. bipaeH anraikel Ty3yre napamuieib A HYKTeCiHEH OTETiH
CBI3BIK Maiiga 6onasl (39-cyper).

'A/ﬁ;ﬁ“®Q§éXﬁi+
. eql: 2x—3y+6 =0 _:f\dl

@ A=3-2) :

15 ~10 il 0 -4 10

-10

Cypert 39 - [Tapamiens Ty3y ChI3y

[TnaTdopmanbiH 6ip apTHIKIIBUIBIFBI, OCHI TY3yre OalIaHBICTHI TEHACYIl 031
aBTOMATTHI Typ/e mibirapaanl (40-cyper).

(R] & = P> OO & N\ = @
O eql : 2x—3y+6 =0 =/

@ A=03-2)

f: Line(A, eql)

= 2x-3y =12

Cyper 40 - [Inardopmana TeHACYIIH MIEHITyi
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bonamak marematnka MyfajmiMIEpiHE TEK OChl HOTIKEHI IIBIFAPBINT KaHa

KOoWMai, MBIKKAH MICIIIMMEH TallJIay >KYMBICTApbIH, op TYPJIl MOHAEP/I1 €HT1311T KOpiI
TOXKIpUOE KYMBICTApbIH acayra MYKIHIIK Oap. MpbIcajbl, )aHa TY3YIiH TeHIEYyl
OacTamkpl Ty3yre mapasiesib 00iybl *koHe A(3,—2) HYKTECi apKbLIbl ©Ty IIapThIH
KaHaraTTaHIBIPHIN TYP Ma €KEHJIIrH Ou1y yIiIiH rpadukTeri o0beKTinepai (HyKTeaep
MEH CBI3BIKTap) 0aChIM KaCUETTEPIH ajica 00Iapbl.
GeoGebra margopMacbiHAa IKYMBIC ICT€Y MATEMaTHKAIBbIK  OOBEKTIIEpIl
BU3yalIM3aMMsIAy JKOHE OPTYpJl MICHNMACPAl 3epTTey HKEMIIIrT apKachlHIa
Oonaimak MaTeMaTUKa MYFaTiMJIEPIHIH JOTHKAIBIK OWIaybIH JAMBITYFa BIKIAT €TeIl.
GeoGebra kemeriMeH OofamiaKk TmeAarorrap TUIIOTE3aJapAbl OHAW TEKCepir,
TeOMETPHSUIBIK (Urypasiap MeH TEHJEyJepMeH TaxipuOe kacail amaapl, Oy
aHAJTMTUKAJIBIK JKOHE CBIHU OMJIay bl bIHTaIaHabIpa bl [183].

[Tnatdopma 6ip mapameTpi e3repTy OYKLUI )Kylere Kajai ocep €TeTIHIH Ke3€eH-
Ke3eHMEH Oaifkayra MYMKIHJIIK Oepeji, Oyl MaTeMaTHKaIarbl KapbIM-KaTbIHACTAp,IbI
KAKChl TYCIHyre KeMmeKTecell. MaTreMaTHKaHbl OKbITY KE31HJI€ MaHBI3Jbl OOJIBII
TaOBUIATHIH, KYHEI jKOHE KYPBUIBIMIBI TYPJAE OM KOPBITY, KaTellepAl Tajjay >KOHe
OJIapJIbl TY3E€Ty KaOlJIETIH JaMbITaIbI.

barnaprnamanay >koHe ecentey MaTeMaTUKaaarbl HUQPIBIK OutiM  Oepy
TEXHOJIOTUSUIAPBIHBIH OOJallaKk MaTeMaTHKa MYFaJiMIEPIHIH JIOTUKAJIBIK OMIaybIH
JAMBITYFa MYMKIHJIK OepeTiH THIM/I1 OeaiMaepiHiH Oipl OOJIBIN TaObLIA b,

MareMaTuKaiblK LUPPIBIK OLTIM Oepy TEXHOJOTHUsIIaphl CTYACHTTEPIIH
JIOTUKAJIBIK OMJIaybIH JaMBITYFa alTapibIKTail acep eTeal. bys Kypangap ecenteynepai
aBTOMATTAHABIPBINT KaHa KOWMAMIbI, COHBIMEH KaTap MaTeMaTHKAJBIK MPOIECTEP i
YKAKChI TYCIHYT€ JKOHE TaJlJlay *oHE ChIHM Oillay KaOlJIeTiH AaMbITyFa KOMEKTeCce Il
[184]. MyHpaaii TeXHOJOTHSIADMEH ©3apa opeKeTTecy OoJalllaKk MaTeMaTUKTEPJIiH
TaHBIMJBIK KaOUIETTEepiH bIHTAJAHABIPA OTBIPBIN, €CENTepAl Menryae Kyueml
Ke3Kapacka yipereni. barmapinamanay jxoHe ecenTey 3amMaHayH ITUGPIIBIK Kypaigap
peTiHze Oonanak MaTeMaTHKa MyFaJliMJIEPIHIH JIOTUKAJIBIK OMIaybIH JaMBITYFa Kaiai
KOMEKTECETIHIH TEPEHIPEK 3epTTey KeJecl Tapay/ia TaIKblIaHabI.

2.3 Hudpasik O611iM Oepy TEXHOJIOTHUSIIAPHI apKbUIbl OoJallaKk MaTeMaThKa
MYFaTIMIEPIHIH JJOTUKAJIBIK ONIayblH JaMBITy MOJIEII

bonamak maTremMatnka MyFaldiMEpiHIH JIOTUKAIBIK OWIAYbIH JaMbITy Kazipri
outiM OepyniH OackiM MIHAETTEpiHIH Oipi OONBITT TaOBLIAABI, OUTKEHI MaTeMaTHKa
MIOHIHIH MYFaTIMJIEPIHIH KOCIOM 1C-0peKeTIH TaOBICTHI OPBIHJIAY JKYHETl Ko3Kapac MeH
TepeH Tajjaydbl KaKeT €TEeTIH KypAeldl MoceJenepl Ienry KaXeTTUTIriMeH
OaiinanbIcThl. JIOTMKaNIBIK OWjay — HAaKThl OiJlay alrOpUTMAEPIH KalbIITaCTBIPYFa,
aKmapatrThl ChIHM Oarajlayra >KOHE OHTAMJIbI IIENNMAEPAl 137eyre bIKMal eTeTiH
TaIChIpMaJIapAblH OPBIHAATYBIH KaMTaMachl3 €TETIH MaHBI3/IbI TAHBIMIBIK KaOiJieT.
MaremaTukaJbIK O11iM OUTIKTI MaMaHIapAbl Aaspiiaya MaHbI3/bl POJl aTKapaThIHBIH
€CKEpPCEK, JIOTMKAJIBIK OMIayJlbl JIaMbITy KoCiOM AalbIHABIKTBIH Kypamjaac OeJri
OOJIBITT TAOBLIAIEI.
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bomamak wmaremMaTuka MyFaliMIEpiHIH JIOTUKAIBIK OIJIayblH JaMBITYAbIH
MOJICITIH JKacayJblH ©3€eKTUIIrl Ou1iM Oepynaeri 3aMaHayW TEHACHIUSIApABI Ja,
MyFaliMIepre KOWBUIATBIH TalanTapAblH ©3TepyiH Jie KepceTeTiH OipkaTtap
dakTopiapMen TyciHmipiieai. bimim  O6epyaiH  1udpaslk  TpaHchOpMaIUsChl
KargadeiHAa OutiM  Oepy yYHMBIMAApbl MEH OKBITYIIBUIAPIBIH aJIJIbIHAA OLTIM
aTyIIBUTAPJIBIH  HETI3T1  KOCIOM  KY3BIPETTUTIKTEPIH JAMBITYy YIIIH OKBITYIBIH
WHHOBAITUSIJIBIK 9ICTEpl MeH MUGPIBIK TEXHOJOTHIIAP/IbI MaalaHy KaKEeTTUTIT1HE
OaiimaHpICThI KaHa MiHAeTTep Typ [185]. Byn MaTeMaTHKaHBI OKBITY/Ia JIOTHKAIIBIK
OMJIaybl TaMBITYABIH JOCTYPJI TOCUIAEPl KaWTa Kapayabl Tajan eTelli. 3aMaHayu
outim Oepy Oarmapiamanapbsl OUTIM  amyImIBUIAPIBIH TaHBIMIBIK KaOlIeTTepiH
HEFYpJIBIM THIMJII JKOHE MaKCaTThl TYpJAE JaMBITyFa MYMKIHIIK O€peTiH K0OaJIbIK
opeKkeTTep, MOJEIbACYy, Oaraapiiamanay CHUSKTBl OKBITYAbIH OEJCEHIl 9SJICTepiH
KoJIJIaHyFa KeOipek OarbiTTamyna [186].

Monenbal 93ipiiey KaXETTUIIIT MaTeMaTHUKaIbIK OuTiM Oepy Ma3MYHBIHBIH
e3repyiMeH >KOHE 3aMaHayd OKBITY TalalnTapbIMeH OalaHBICTBI. 3aMaHayu OLIiM
Oepy cTaHAapTTapbl OPTYpJl cajalapiblH HMHTETPAIUSICHIH JKOHE MOHAPAJIBIK
KO3KapacThl KapacThIpajbl, Oy Oojamiak MaTeMaThKa MYFaliMJIEpIHEH TeK
MaTeMaTUKaJIbIK OUTIMAI FaHa €MeC, COHBIMEH KaTap akKmaparTtbl —Taljay,
KaAFIAasITTapbl MOJICIBACY, JEPEKTEpAl O0omKay KOHE MHTEpIpeTalusiay KaouieTiH
tajan ereni. JIorukaneIK oiyay, MyHJ1aii TanichIpMasapabl OPbIHAAYABIH HEri31 0oJia
OTBIPHIT, YHUBEPCUTETTE OKYJbIH OapibIK Ke3CHIHAC MaKCATThl KOHE KYHeNi Typae
JaMybl KEpeK Heri3ri TaHbIMIBIK KaOinerke aiHamanel [187-189]. On ymiin dakriiik
OUTIMII MEHTepy/l >KOHE NMPaKTHKaJa JIOTMKAJBIK Olepauusiapabl OeNCeHl Typle
KOJITAaHY/IbI BIHTAJIAHIBIPATHIH SICTEP MEH TEXHOJOTHSIIAPABI KOJTaHY KaKeT.

[Muppasik OL1iM  Oepy TEXHOJOTUAJAPbl apKbUIbl OoOJIalllaK MaTeMaTHKa
MYFAITIMIIEPIHIH JIOTHMKAIBIK OMIAYBIH JaMBITYIBIH KYPBUIBIMIBIK-Ma3MYHIBIK
MOJIeJIIH KapacThIpMac OYPBIH, «MOJIEbY YFBIMBIHBIH TY>KbIpbIMaMajiapbliHa TaJay
JKacambIK.

«Mojenb» TEepMHUHIHIH aHBIKTaMachlHA OPTYPJIi FRUIBIMH Ke3KapacTap/ia OHBIH
HaKThl OOBEKTIHI HEMECe IMPOIECTI KEHUINETY, OJ Typalbl KaHa akmapar Oepy
MYMKIHJIIT1HE Oaca Ha3ap ayJapbliaibl:

B.A. llltod Momenbil «ouia 1a, MaTEPUANIBIK KaFbIHAH J1a YChIHYFa 0O0Jajibl,
OHBIH MaKCaThl — 00BEKTIHI 3€PTTEY apPKbUIbI OChI 00BEKT TypaJibl )KaHa aKIapaT ayra
OoJaThIHIAM eTIiN KaHFBIPTY» nen ecenteiiai [190].

AN. YemMoB Mogzenbal «3eprreyl 0Oacka »Kyile Typaibl aknaparTbl aiyFa
KOMEKTECETIH, MOJEJIb MEH 3€pTTENIeTIH KYObUIbIC apachlHIarbl OaiJIaHbICTHI
KOPCETETiH XKYHey, - Aen anbikTaiab [191].

C.XeHHUHT «MO/JIeJIb HAKThI SJIEMHIH KeHOIp KacueTTepiHe FaHa ue O0JIFaHbIMEH,
OJ KOINTEereH OalimaHbICThl OoJpKamMaapAbl KaMTHABI JKOHE OJ  TYCIHIIPETiH
KYOBUIBICTapFa KaparaH ia KapanaibiM O0JIbITT TaObIIaabI»,- ST MOJICIh IIBIHIBIKTHIH
KEHUIAETIIreH KOpiHici aen TYKbIpsiMaai sl [192].

B.A. TlongaxoB MoOJeIbAl «0JI KYWAJIEP apachIHIaFbl aybICyJIap bl KUHAKBI TYPJIE
KOPCETIN KaHa KOWMail, COHBIMEH KaTap HAKThI MACEJIENIep MEH KaFmaiyiapra colikec
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KeTyl KEpeK, oJapIbl ic KYy31H/E MIeITyre KOMEKTeCceni», - A KYHEeHIH )KOHEe OHBIH
JaMybIHBIH (hOpMaIIbl KepiHici petinae Tycinaipeai [130 6. 17] .

TyxbIpbIMIaTapbl 3€pTTEH Keie, MOJENb Kail KelllipMe eMec, JKyhelnep MeH
npolecTepAl TepeH TYCIHYTe KoHe TaliayFa apHaJIFaH Kypajl eKeHIH aTall KepceTyre
0oJ1aIbl.

FrumeiMu 3epTTeysepae KoJaHbUIaThIH MOJISTBISPAIH OipHele KikTeMeci 0ap.
MonenbaepiiH eH Kell TapajFaH TYpJepiHe MbIHAJIAp >KaTajlbl:

Ouzukanblk MoOJeIbAep — Oy TYNHYCKAHBIH KYPBUIBIMBI MEH KbI3METIH
KEHUIIETUITeH TYp/AE KOPCETeTIH HAaKThl HBICAHIAp HeMece Makerrep. Mynpai
MOJICTBACPAIH MBICATIAPbIH KApaThUIBICTAHY FBUIBIMIApbIHAH TalOyra Oo0Jajsl,
MBICAJIbl, TAOMFATTAFbl MPOLECTEP/Il HEMECE aTOMHBIH KYPBUIBIMBIH KOPCETETIH OKY
Kypanaapsl Typiage [193].

MaTeMaTuKaJIbIK MOJIENbIAEP — OOBEKTIHIH HEMECE MPOUECTIH CHUMaTTaMalapbiH
TEeHJAEYJlep MEH QopMmynanap TypiHIAE Kepcerenl. MaTemMaTUKalIbIK MOJENbILY
KYp/elil KYOBUIBICTApIbl CAHBIK CUMIATTayFa XKoHE Oenriil O1p mapaMeTpliep e3repred
Ke37e OJIapAbIH OpEeKeTiH Ooibkayra MYMKIHAIK Oepeni. MyHmail mouenbaep
JEpeKTepl Tajjay VIIiH DJKOHOMHKaJa, (u3ukama xKoHe WHXKEHepUsaaa >KHi
KoJImaHbLIa b1 [194].

KomMrmbroTepiiik Mojienbaep — 6araapiiaMalbiK jKacakTaMaHbl Maijanany apKbUIbl
yKacanaabl JKOHE KYpJell ecenTeysiep MEH MOJENbJCYNEp/l KYpri3yre MYMKIHJIK
oepeni. Komnprotepiaik Mojenbaey OepeKTepAl Tainjay, BUPTYalibl OPTAHBI KYpYy
JKOHE OardapiiamMaliblK MOJIENbICYl 93ipJiey YIIiH KosaaHbuiaasl. OKy MpoleciHiae
MYHJIall MOJCTBACP KYPAETi YFbIMAAPAbl BU3YyaIH3aIUsIIay KoHEe BUPTYalIbl OpTaaa
IKCIIEPUMEHTTED XKYPri3y YIIiH Koganeuiaast [195].

MMuTanusuiblKk MOAENbACp — HAKTBIFA JKaKbIH JKarnaiiapaa >KyHeHiH HeMece
MPOLIECTIH JKYMBICBIH >KaHFBIPTY YIIIH JKacanaabl. MyHIail MoOAENbIep opTypil
CIICHApHIJIEpAl ChIHAyFa OHE OJIapJAbIH 3EepTTey OOBEKTICIHE ocepiH Oaranayra
MYMKIHIIK Oepeni. MUTaIMSUIBIK MOJENbAep Meaarorukaga OKbITY OJICTEpiHIH
TUIMJITITIH Oarayiay JKoHe jkKaHa OuTiM Oepy TEXHOJIOTHSIIApbIH €HT13y YIIIiH KeHIHeH
KosiaHbLIa 6! [196].

[lenarorukanblk MOJAENBIEP — OKY MPOIECIH Tajjay YIIIH apHailbl >KacajraH
Mozenbaep. Onap OKBITYIBIH SPTYPJl acleKTUIepIH 3epTTeyre MYMKIHIIK Oepeni,
OHBIH 1IIIHJE TaHBIMIBIK KaOlJIeTTepAl NaMbITy, CTYJIEHTTEp MEH OKBITYUIbLIap
apachIHIaFbl ©3apa OPEKETTECTIK, OPTYPJIl OKBITY 9JIICTEPIHIH CTYJACHT HOTHXKEJIEPIHE
acepi [197].

MogenbaeyiiH atajifaH TypJiepl FhUIBIMUA 3€pTTEYJIEpAETi MOJENbICY 9MICIHIH
YKaH-KaKThUIBIFBI MEH MKEMJUIITH Kepcereai. Moaenbaey KypAell KyOblIbICTapbl
KEHUIIETIITEH TYple KOpceTyre FaHa eMec, COHBIMEH KaTap OJapJblH IIIKi
MEXaHU3MJIEPIH JKaKChbl TYCIHyre, MapaMeTpiep apachlHJarbl OaliaaHbICTapAbl
3epTTEyre MoHE OPTYpial ¢aKTopiapAblH dcepiH OaraiayFa MYMKIHIIK Oepeni.
[lenarornka KOHTEKCTIHIE MOJIEIBACY €PEKIIe ©3eKTUIKKE He 00Jabl, OUTKEHI O
OutiM Oepy TPOILECIHIH HOTHXKeENepiH OoJDKayFa, jKaHa TOCUIIEp od3ipiieyre >KoHe
oJlapJbl HAKThI TaXKipuOere eHrizoec OypbIH BUPTYaJAbl OpTa/ia ChIHAyFa MYMKIHIIK
oepeni.
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bizain 3eprreyiMizae Moaenbaey MUQPIbIK OUTIM Oepy TEXHOIOTHSIIAPBIHBIH
AJIEMEHTI peTIHAe BU3yalu3alusiay, mporpaMManay, Tajijiay KypajigapblH naijaiana
OTBIPBII, OoJIalllaK MaTeMaTUKa MYFaTIMICPIHIH JOTHUKAJIBIK ONJIaybIH JaMBITY
MIPOIIECIH TaJAay IbIH HET13T1 KypaJibl OOJIIBI.

3epTTey KYMBICBIMBI3JBIH Olp Oeniri periHie Oojamak MaTeMaTUKa
MYFaTIMICPIHIH JIOTHKAJBIK OWJIAyblH JIaMBITY YIIIH IHUQPIBIK TEXHOJIOTHUSIIAPIbI
KOJIJTAaHYABIH Ma3MYHIBIK-KYPBUIBIMIIBIK MOJIEI TYpiHJE OUTiM Oepy ToxipubeciHae
COTTI JKY3€re achIPbLITYbl MYMKIH TEOPHUSUIBIK MOJIEIIB/Il YChIHAMBI3. Bys1 Moenbai Kypy
YIIIiH JIOTHKAJBIK OWJIayabl JAMBITY MPOIIECIHE TYTAC KOHE KaH-KAKThl KO3KapacThl
KaMTaMachl3 €TETIH OPTYPJIIl 91ICTEMETIIK TOCUIAEP Il €CKEePY MaHbI3AbI OOIIBI.

[{upasik TeXHOTOTUSATIAP B TAliTaIaHa OTHIPHIT, JIOTUKAIBIK OHJIAY bl TaMBITY
IIPOLIECIH TUIM/II )K00aJiay YIIiH KeJIeCl Her13/iepre CyieHy KepeK J1ereH KOPbIThIH IbIFa
KEJJIK: QMICTEeMENIK, JKYMENIK, TYJIFaJIblK, OJEYMETTIK KOHE OCJICEHITIKKE
Heri3fenred. bys Heriznep OKy MpoleciHiH OapJiblK acHeKTUIEpIH €CelKe alyra
MYMKIHJIK Oepesl KOHE OHBIH OoJaliaKk MaTeMaTHKa MYFaJIMJICPIHJIC JIOTHKAIBIK
JaFapLIap/Ibl KAIbIITACTRIPYFa OarbITTaaybIH KaMTamMachkl3 ereai [198].

OJIICTEMENIK HET13/Iep JIOTHMKAJBIK ONIayJabl JaMBITY MPOIECIH KYpaWThIH
TOCUIACP MEH MPUHIUNTEP/Il aHbIKTalaAbl. [{upabIK TeXHOIOTUSIHBI aHAIUTUKAIIBIK
oiiJlay MEH MaibIMIay KaOlIeTTEPiH apTThIPY KYpasibl PETiHIE Al amany/bl, COHIaM-
aK MaTeMaTHKaJbIK €CenTep/ll LIEHly MPOIeciHe MporpaMmaliayabl UHTErpalusiay
OMICTEPiH TaHIAY bl KAMTH/IBI.

Kyiienik Heriznep JOTHKAIBIK OWIayabl JaMbITYyAbl OKY MPOIECIHIH OipTyTac
JKYHeCiHIH OeJirt peTiHae KapacThlpy, MYHAa opOip anemeHT (Kypcrap, cabakrap,
©31H/IIK JKYMBIC) OacKajJapMeH ThIFbI3 OalIaHbICThI OOJIBIT TAOBLIA LI, BYJT TIOrMKaIbIK
OMJIayIbl TaMBITY TIPOIIECIHIC HUPPIIBIK OLT1IM Oepy TEXHOJOTUSIIAPBIH MakaIaHy bl
TUIMJI1 J)KOCTIapiayFa, 0JIapIbl *KaJIbl OKY KOHTEKCTIHE KIPIKTIPYTe MYMKIHIIK Oepe/l.

Tyranblk HET13/1epl OLTIM aTyIIbIIAP IbIH JKEKE ePEeKIISTIKTEPIHE, OJap IbIH OKY
KOKETTUTIKTepl MEH MOTHBAIUACHIHA OarbITTasiFaH. OKyIIbUIapIbIH ©3 KapKbIHBIMECH
KYMBIC 1CTEYTe >KOHE JIOTHKAJBIK OTepanusyiap MEH alrOpUTMAEPIl MEHIrepyre
MYMKIHJIIK O€peTiH oKy OarmapiiaManapblH KYPY YIIIH HUQPPIBIK TEXHOJIOTHIIAPIbI
naiananybl KaMTHIbL.

OJICYMETTIK HETi3Aep OLIiM  amymbUIapAblH  ©3apa OpPEKETTeCyl JKOHE
OKBITYIIBIJITAPMEH OPEKETTECYIHIH MAaHBI3JIBUIBIFBIH KapacThIpy, OKY OpTAachIHIA
JIOTUKAJIBIK €CENTEep/Il TaJKbUIAY >KOHE IIEHIM KaObUIaay JaFAbUIapbiH 1aMbITy. by
OUTIM MEH ToXIpUOEHIH OeJICeH]Il aaMacyblHa Karlai »acayra MYMKIHAIK Oepei,
COHJIali-aK, JJOTUKAJIBIK OMIay bl TAMBITY YIIIH aca MaHBI3IbI OOJIBIIT TaObLIATbI.

bencenainikke Her13A€ATeH MPUHIUINTEP OUTIM almylIbliap JOTUKAJIBIK €CenTepl
IIeNIy, MporpaMMaliay >KOHE MOJCNBICY MpoIeciHe OCJICEeHII Typle KaThICaThIH
OeJiceHA1 OKBITY OJICTepIH KoJAaHyFa HerizaenreH. byin onapasiH  1u@piibik
KypaJIlapMeH >KYMBIC 1CTEY/IeT] MPAKTUKAIBIK JaFAblIapblH TaMbITyFa KOMEKTECEe Il
YKOHE JIOTUKAJIBIK OMJIayAbl TOXKIprOeIe KoIany KaOlaeTiH JaMbITaIbI.

OcpIFaH opail mejaroruKaibiK MOJIENBICY MACEIIeCl MPOIECTIH HeMece KYHEeHIH
Kypamjac OeiKTepiH KXyieney KaKeTTUIr TyblHaaiabl aen ecenteiimis. Ludpibix
OuriM Oepy TEXHOJOTHSUIAPBIH JKYHE pEeTiHIe TMaijanaHa OThIphIN, Ooaak
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MaTeMaTHKa MYFalIMAEpIHIH JIOTUKAJBIK OMIAayblH JaMBITY MPOIECT — KYKTEJIreH
MIHJICTTEP/IIH OPBIHAAIYBIH aHBIKTAWTBIH ©3apa OaWIaHBICTBI 1IMIKI KYHEIepIiH
JKUBIHTBIFBI JeT KapacTeipablK [ 198, 0. 48]. Lludpisik OiaiM Oepy TeXHOJIOTUsAIaphI
apKpUIbI O0JalIaK MaTeMaTUKa MYFaTIMACPIHIH JIOTUKAJIBIK OUJIAybIH JaMBITY MO
HETI3r1 MaKcaTThl JKy3€re achlpyfa >KOHE 3epTTEJIETIH MOCEJICHI allyFa OaillaHbICThI
e3apa OalNaHBICTBl aAIThl KOMIIOHEHTTI KAMTHJIBI: MAaKCAaTTBIK, Ma3MYHJIbIK,
TEXHOJIOTHSJIBIK, YHBIMIACTHIPYIIBUIBIK, HOTHXETIK (41-cyper).

MojenbaiH €H alFallKbl KOMIIOHEHTI — MakcaTThIK kKomnoHeHT. On Ka3akcran
PecniyOnukaceiHbiH Ou1iM  Oepy JKYHMECiHIH CTpaTerusachl MEH OachIMABIKTapbIH
aHBIKTAWTHIH HET13T1 HOPMATUBTIK Ky)KaTTapra Herizaenred. byn kyxkarrapaa Oimim
Oepyni 1uupIaHABIPYIBIH, CBIHA JKOHE JIOTUKAJIBIK OWIayJhl JaMBITYAbIH
MaHbI3[IbUIbIFbIHA, COHAal-ak XXI FaceIpJbIH ChIH-KaTepiiepiHe OeliMmieny YIUiH
YKOFapbl OUTIKTI MyFallIMJIEp/Il JasipiayFa 0aca Ha3ap ayJapbuiajibl.

bipinmn Herisri KyxaT — OuriM Oepy calachlHIaFrbl MEMJIEKETTIK CasiCaTThIH
Herizaepin oenrinenTiH Kazakcran Pecriyonmkacbinbiy «bimim Typansl»y 3aHbl. 3aHaa
«OumiM  OepyJiiH OapiblK JCHrewsepl YiIiH HUPIbIK HHTEPAKTHBTI OUTIM Oepy
pecypcTappl MEH OKY (QWIbMAEpPIH YHUBIMIACTBIPY, KYpPY J>KOHE JIaMbITYIbIH
MaHbBI3IbLIBIFBIH aTan kepcetei [1]. 3an OiniM Oepy mporieciHe OHbIH THIMIUTIT MEH
KOJDKETIMJIUIITIH apTThIPY YIIIH HUQPABIK TEXHOJOTHUIAPAbl €HT13y KaKeTTUIIrH
HeT13/1eh .

Keneci HopMaTuBTI Ky>Kat — «2KoFapbl %oHE *OFapbl OKYy OPHBIHAH KEWIHT1
OuTiM OepyAiH MEMJIEKETTIK >Kajlblfa MIHAETTI CTaHAAPTTapblH OEKITY TypajbD»
(Kazakcran PecniyOnukace! Feuibim sxaHe skorapbl O11iM MUHUCTPIHIH 2022 sxbutFbI 20
mrineneri Ne 2 OyMpbIK) KyKaTbIHAA «Ka31pri aJeMIe YTKbIPJIbIKKA, ChIHU OWJlay MEH
GU3MKaIBIK ©31H-031 JKETUAIpyre KaOlIeTTl TYJIFaHbl  KaJbIITACTBIPAJbD el
CTYJEHTTEPAIH >KE€Ke KaCHUETTEpIH JaMbITy KaKETTUIIriHe 0aca Hazap aynapbliajibl.
Crangapt Oonamiak MYFagiMIEp/iH CBIHM Oiylay KaOUIETIH JaMBITYAbIH
MaHBI3IBUIBIFBIH aTan kepceTedi. XKahauawik e3repictep MeH OuliM Oepy mpoleciH
U pIaHabIPY KarFaalbiHaa OoJaIIaK MyFailiMaep OUTIM amyIibUIapbiH THIMII OKBITY
YKOHE jKaHa OuTiM Oepy MiHJeTTepiHe OediMIey YIIiH OChl KY3bIpeTTepre ue OOyl
KakeT Ooutbin TabbLIaabel [199].

Conpaiti-ax ~ kyxkarra JlyOnmuH — meckpunmTopiapblHa  CyHEHE  OTBIPHI,
CTYIEHTTEpAIH NaWbIHABIK JCHreliHe KOWBUIATHIH TajanTap OCNTiJICHTeH, OoJiap
TYJCKTEPIIH «KOciOM JeHreiae OuUIM MEH TYCIHYAl KOJAaHy, JoJenaepial
KQJIBIIITACTBIPY JKOHE OKBITHUIATHIH cajlaflaFrbl MAcesesep/l IIemy» KallaeTTepiH
JTaMBITYIbl Ko37eiai. by Oonamak mMaremMaTHKa MoHIHIH MYFajaiMJiepl TeK Oumimi
MEHIepin KaHa KoiMail, oHbl ToxipuOene KoyijaHa Ouly, KypAenl ecentepil Menry
YKOHE Heri3/Ie/reH nabiMaayaap Kypa o1y KepeKTiriH pacTaibl.
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OJIaybIH 1aMBITY

Stepik.org onnaiin OKpITY IJIaTGOPMACHIHAAFBI OKBITY KYPChI
(«DneMeHTap MaTeMaTHKay ToHI GONBIHIIA TEOPUSIIBIK )KOHE TIPAKTHKAJIBIK,

Jlorukanslk oitIayablH KoHe MaTeMaTHKaIBIK OL1iM canachlHbIH

GacTanKel IeHreiii aHbIKTa
OBOX, BOX matepuannapbl YChIHbIIAJIbI) \l/ Y

Python nporpammaday tiii

. . OKy-KaTTBIKTBIPY Ke3eHi
(Ecenrrepai wemryne Math, NumPy, xoHe T.0. MaTeMaTHKaJIBIK KiTalxaHanap Ky Py

KOJIIaHbLIAbL)

1) «binim Gepy npouecinieri akapaTTbiK TEXHOJIOTUsIAp» MyFaiMaepre
apHaJIFaH OUTIKTUTIK Kypehl
2)6B01501 «Maremaruka», 6B01502 «Maremaruka-napoOpMaTHKa»
BBb 1 Kypc cTyleHTTepiHe apHalFaH:

- «Python Tininzge 6argapiaamanay Herisaepi» Kypesl

1

1

1

1

1

1

1

MartemaTHKAJIBIK ecenTepi Mo/ielbey, BU3yaInu3alusiay xoHe JepeKTepi 1
1

1

1

- «OneMeHTap MaTeMaTHKa MOHi OOMBIHIIA KypChI 1
1

A4

TaNAay Kypaiiapsl
(Wolfram Alpha, Excel, GeoGebra, 1.6.)

Hudpasik 6iaiM 6epy TexHOJOrHsIAPbI

Stepik.org-aeri Tectisiey kaHe Kepi 6aiiaHbIC KYpaJiaapbl

[ baranay xeseni v’ JIoruKanbi JeHreiini Oaranayra
apranran GALT  (ylorumkanslk oiayas!

o TONTHIK Garanay) TecTi
TypakThl JUarHOCTHKA KOHE MOHUTOPHHT, ©31H-031 Oaranay »oHe v MaTeMaTHKaIBIK GirimM canachlH

Y

Kepi Gaiinanbic Garanayra MeKTeIl GaraapnamMach!
JlorukaibIK OiJIay/IbIH XKOHE MaTeMaTHKAJIbIK OL1iM CanachlHbIH HETi3iHIeri TecTiNey jKoHe ToH OoifbIHIIA
9KCIIEPUMEHTTEH KeHIHTi ICHIeHiH aHBIKTay - KOPBITBIH/IbI EMTUXaH

[ bomamax MaTeMaTHKa MyFaliMepiHiH MUQPIBIK CayaTTUIBIFBIHBIH )KOFApbLIAYBI ]

|
|
|
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|
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Hotmxeci: Jlornkasislk oinaybl JaMblFaH OoJaliak MaTeMaTuKa MyFaaiMaepi

Cyper 41- [ludpasik 611iM Oepy TEXHOJIOTHUIIAPHI APKBLIBI OOJIANIaK MaTeMaTUKa MYFaTIMEPIHIH JIOTHKAIBIK OUJIaybIH
JAMBITYIBIH MOJIEII
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Kazakcran Pecniy6nmkacer YkimeTiniH 2025 sKpUTFa JEHIHT1 CTPATETUSIIBIK JaMy
YKOCTIapbIHAA QJIEMJIE «HAPBIKTA 9711 )KOK» MaMaH IbIKTap OOMbIHIIIA MAMaHap Aaspiiay
KakeTTiri atan etuireH. by «XXI raceipapiy oMOe0an naFapliapblH: CBIHU TYPFbIIaH
OiNlay/bl, YJIKEH KeJIeMJETl JEepEeKTepMEH >KYMBIC ICTEeY[l, e3repictepre Te3
oeiiMaenyai» 1aMpITyFa 0aca Ha3zap ayjaapa OTHIPBII, OU1IM Oepyre KaHa KO3KapacThl
KaxeT ereni [3].

Kazakcran Pecnyonukace [lpesunenTinig 2024 KbUTFBI XalIbIKKA JKOJAaybIH A
«Kakchl ycTa3chl3 canaibl OTIM ally MYMKIH €MEC», - I OTBIPHIN, IMeJaroruKaibIK
KaJpiapabl JaMbITyFa, OHBIH ImIiHAEe UUQPABIK OuTiM Oepy TEXHOJOTHUSIAPhIH
naianana Oiyre epekie Ha3ap ayaapy KaKeT eKeHiH aTar oTTi [4].

2023-2029 xpipapra apHaidfaH TYXKbIpbIMIaManapbiHaa (MEKTENKe eHiHTi,
OpTa, TEXHUKAJBIK JKOHE KOCINTIK OUTIM Oepyal JaMbITy; >KOFapbl OLTIMIl >KoHE
FBUIBIMJIBI JJAMBITY) TI€AArorTepAiH OUTIKTUIITIH, KOCIOM KbI3METKE NasipJIbIFbIH, ChIH
TYPFBICBIHAH OWJIay JAaFAbUIAPBIH IaMBITY MaHBI3IBLIBIFRI aTan eTinrex [2], [149].

HopmaTuBTik Ky>KaTTap/bl Tajjjay HETi31HAe MaKCaTThIK KOMIIOHEHTTIH HET131H
KYpalThIH KQKETTUIIKTEP aHbIKTAJIIbL:

1. JlorukanelK oOilay JaFabulapbl  JAaMblFaH KociOM MamaHjaapra JIereH
KOKETTUTIK: bonamak MaremaTuka MyFamiMepl Kypieai ecenTep/ii TUIM/II TIeNIyTe,
aKIapaTThl TAJIJJayFa >KOHE HET13/IeJITeH MalbIMaayap bl KaJIbINTacThIpyFa KabiIeTTi
O0omyel Kepek. byn garapuiap e31HIH KOCIOM IC-OpeKeTiHe Jie, OKYIIbLIAPIbIH
JIOTUKAJIBIK Oliay KaOlJeTiH JaMbITyFa Jla KaXerT.

2. binim Gepy camacbiH apTThIpyaa HUPPIBIK OUTIM Oepy TEXHOJOTHSIIAphIH
MHTEerpauusiiay Kaxerrtuniri: Kaszipri OutiM Oepy Kyilecl OKbITY camachblH apTThIpY
YIIH TUQPABIK TEXHOJIOTUsIApaAbl eHri3yal tanan ereai. [{udpnblk TexHonorusaap
BU3yanu3ainusiiay, Oarmapiamanay koHe 0acka MHHOBAIMSIIBIK OAICTEpAl KOJAaHy
apKbBUTBI  JIOTMKAIBIK OWJIayJIbl JaMBITyFa BIKINAT €TETIH WHTEPAKTHUBTI JKOHE
BIHTAJIAHBIPYIIBI O1TIM Oepy OpTaJlapblH KYPyFa MYMKIHIIK Oepe/il.

AHBIKTAJIFaH KQKETTUIIKTEPre CYHEeHe OTBIPHIN, 3epTTey MakcaThl — « {udpisix
OutiMm  Oepy TEXHOJOTHSJIApbIH  KOJJAAaHy apKbUIbl  OoJlalllak — MaTeMaTHKa
MYFaJIIMJIEPIHIH JTOTUKAJIBIK OMJIAYBIH IAMBITY» OOJIBITT aWKbIHIAJ/Ibl. ATaJIFaH MaKcatT
CTYIEHTTEP/AIH JIOTHKAIBIK Talllay, CHUHTE3/CY, aKMapaTThl CBhIHU TYCIHY J>KOHE
3amMaHayd TUGPIBIK Kypanaapasl NaijalaHa OTBIPBINI, MAaTEMATUKAIBIK €CenTepi
HICNTy JaFAblIapblH JKYHEl TypAe JaMBITYAbl )KOFaphl JCHTeHIe KaMTaMChI3 €TYlH
KO3JIEH/l.

Ocplnaiina, MakCcaTThIK KOMIIOHEHT ©31HIH KOCIOM KBI3METIHAC JIOTHKAJIBIK
oiylayibl THIM1 KOJIJIaHa ajaTblH *oHE OUTiM Oepy MpPOLECIHIH CanachblH apTThIpy
yuriH mudpiablk OUTiM Oepy TEXHOJIOTHSJIApPBIH TaljagaHa ajaTblH MYFaaiMIepal
naspiayra OarbITTalFaH O0JIbIN TaObLIAIbI.

MogenimMizaiH ~ Ma3MYHIBIK ~ KOMIIOHEHT!  IMCHXOJOTHSUIBIK-TIEAaroruKaibIK
JNEPEeKKOe3Iepl capaiayFa, COHBIMEH KaTap JIOTUKAQJIBIK OWJIAyAbl  JIaMBITY
CaJIaChIHIAFbl KETEKIl 3epTTEYIIICPAIH €HOCKTepiHe Heri3nenreH. Ma3MyHIbIK
KOMITOHEHT IUPIBIK OLTIM Oepy TEXHOJOTUSIIAPBIH KOJAaHY apKbLIbl JIOTUKAIIBIK
OWylayJpl JaMBITy TPOLECIHIH KYpPbUIBIMBI MEH Ma3MYHbBIH aHBIKTaWThIH HETI3T1
aCTeKTLIepAl KepceTeIl.
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JlorukanblK OWayabl AHBIKTAWTHIH AaCMEKTLIep FHUIBIMA EHOEKTEp MeEH
3epTTeyNiepAl TalJail OTHIPHI, JIOTHKAJBIK OJiay, JIOTUKAJIBIK OWIayJbl JaMBITY,
JIOTUKAJIBIK OMIay KYPBUIbIMBI JKacaibl (1.2 6eaiMiHIe KapacThIPhLIFaH).

Ma3MyHIBIK ~KOMIIOHEHTTIH  Keieci ©Oeiiri — OoJamiak — MaremaThKa
MYFaJIIMJIEPIHIH JJOTUKAJIBIK OMJIAybIH IaMBITY MPOIECIH/IE MATEMATUKAJIBIK €CENTEPIl
menryyie mudpaslK OuTliM Oepy TEXHOJOTHSIAphlH MaijanaHyna  KOJIJaHbLIAThIH
OiJIay/IbIH HET13T1 TYpJepi, aTan alTKaH/Ia: JIOTUKAJIBIK ONepalysuiap >KoHE OJapIblH
Kypamaac 0eJiKTepi, alrOpUTMIIIK OiJIay )KOHE MaTeMaTHUKAJIBIK Moiebey. bomarak
MaTeMaTHKa MYFaliMJIEPiHIH JIOTUKAIBIK OMJIaybIH JaMBITY MPOLECIHAE HETI3T1 pel
aHaNIM3, CUHTE3, a0CTpaKIUsUIay JKOHE JKIKTEY, COHBIMEH KaTap aJITOPUTMJIIK Oiiay
CHUSIKTHI HETI3T1 JIOTHKAJIBIK OTepanusiap aTkapaabl. AJITOPUTMIIIK OWjay ecenTepi
KE3€H-Ke3€HIMEH WIelly KaOlIeTl peTiHAe MporpamMMmaiayMeH TiKeJIell OailllaHbICThI
00JbII TaOBLIAABI. AJl MATEMATUKAIIBIK MOJIETBLY YIIIH HU(PIABIK TEXHOJOTUSIIAPAbI
KOJIIaHY CTYJIEHTTEPre JOTUKAIBIK ONepaIysiiap bl KOJJaHbI KaHa KoWMail, Kypaeni
MaTEMaTUKAJIBIK €CENTep/ll IICHIyre KaXeTTI aJrOpUTMIIK OHIayJbl JdaMbITyFa
KOMEKTEeCe 1.

ATanraH JIOTUKAQNBIK OWJIAyJbIH TypJiepl «DJeMEHTap MareMaThka» IoH1
OaphIChIHJIA, aNTANIBIK J9pIci cabaKTapbhlHA HETI3/IETreH MpakTUKaIbIK cabak, ObBOX
(OxpITymIbIMEH  OUTIMIEpaiH  ©31HMAIK JKYMBICHI) cabakrapbiHga sxoHe bBOX
(BimiMrepiH ©31H/1iK )KYMBICHI) OapbIChIH/IA KOJIaHy KO3eIe/Ii.

«JneMeHTap MaTeMaTHKa» IMoHIHIH mnpakTukaiblk, OBOX cabakrapsl
OapbIChIH]IA JTOTUKAJIBIK OMIay/bl 1aMbITy1a HUPPIBIK O111M Oepy TEXHOJIOTUSTIAPbIH
KOJIJIaHy Kelleciziei JKy3ere acapl:

1. MaTeMaTuKalbIK ecenTepAl mporpaMMaiay OOWBIHIIA >KEKe TarcblpManiap.
Crypenrrep «OnemMeHTap MaTeMaTuka» MoH1 OoiibiHIIa ecentepal GeoGebra
BU3yanu3anusiay KypaieiH, Wolfram Alpha ecenrepai tangay, Excel monenpaey
JKOHE MOHJEpPIl Tanmay KypaigapblH xkoHe Python mnporpammanay TuliHIH
MYMKIHIIKTEPI1H KOJIJIaHa OTBIPHII IIeme i (MbIcalibl, TEHASYJIEeP Il eIy, Ti30eKTep i
ecentey, rpagukrepai caiy). by mpoiiecc onapbH alrOpUTMIIK JKOHE JIOTUKAIIBIK
OMJIaybIH JaMBITyFa BIKIAT €Tedi, OWTKEHI oJjapJaH IIellM KaJaMJapbiH oI
aHBIKTAY/IbI YKOHE THIM/II allrOpUTMAEPAl Kypyabl Tajiamn etesi [200].

2. HotwxeHi Takbuiay sKoHE Tanay. TancelpMaHbl OpbIHIaFaHHAH KEHIH CTYICHT
TIEH OKBITYIIIBI OIpTe ajJbIHFAaH HOTHXKEJIEPl TaIIalIbl, KaTeJIepal aHbIKTal bl )KOHE
MYMKIiH %aKcapTyJIapabl TAIKbLIIAAbL. by e3apa opekerrecy pediercus xoHe Tanaay
JaFIbUTAPBIH TEPEHIETE OTHIPHIIN, CTYICHTTEPre K10epreH KaTeaiKTepiH )KoHe 0ap/Ibl
TY3€TY KOJIAPBIH KAKChIPAK TYCIHYT€ KOMEKTECE/I.

3. MenTopnbIk Kongay. TanceipManapasl OpbIHAAY KEe3iHE OKBITYIIBI KEHECTEP
MEH OJICTEp/Al YCBIHBIN, TAJIIMIEpIIK KOJAay Kepceredi. byn cryaeHTTepiH
MaTEeMaTUKAJIbIK €cenTep MEH NporpaMMallayMeH >KYMbIC ICTeyJeri TYCIHITT MeH
CEHIMIUTITIH apTThIPyFa KOMEKTECE/I.

bBOX (bimiMmrepaid ©31HIIK KYMBICHI) OTKI3y Ke3iHIe HUQPILIK OuTiM Oepy
TEXHOJIOTUSIIAPBIH KOJIaHy

BOX (bimiMrepaid ©31HIIK ®KYMBICHI) OapBICBIHIA CTYJAEHTTEP IPOrpaMmanay,
BU3yalIM3alMsiay, MOJENbACY JKOHE Taujay CHUAKTHl LUQPABIK OutiM  Oepy
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TEXHOJIOTHSJIAPBIH 63 O€TIHIIEe KemIeHII TypAe maimanaHanasl. byn mporecc
JIOTUKAJIBIK JKOHE aJITOPUTMIIK OWJiay, COHAal-aK ©31H-631 Tajljlay *KoHE ©31H-031
OakplIay JaFabUIapbl CHUSIKTBI HETI3TT KY3BIPETTEpAiH JaMyblHa BIKIAJT €TEIl.
JKYMBICTBIH HET13T1 Ke3eHAepl MbIHATIAP bl KAMTHU/IbI:

1. [udprablk TeXHOJOTHUSUIAPILI ©3 OCTIHIIE KEeIIeH 1 Taiiaiany ecenTep/il
mienryae HMUGpIbIK TEXHOJOTHsUIApAbl MaijlajgaHy JaFAblIapblH HBIFAWTaIbl, ©3
OCTIHIIIE )KYMBIC 1CTEyTe JeTeH CeHIMIUTIKTI IaMbITa IbI.

2. O3ziH-631 Tajmay XoHe Karenepnai Ty3ery. Kemenai Tanceipmanapabl
OpBIHJaFaHHAH KEHIH CTYJIEHTTEp ©3 JKYMBICTAPBIHBIH HOTHXKENIEPIH O3/IrHeH
TaNaibl, KaTelep/al aHbIKTAU bl XKoHE TY3€TYJep eHri3eni. by Kke3eH oKy ic-opeKeTi
YIIIiH A€, KOci0u ToXIpuOe YIITiH JIe MaHbBI3IbI OOJIBIN TAOBUTATHIH ©31HIIK TaI1ay, CBIHH
TYPFBIJIaH OMIIay JKoHE pequUIeKCHs IaF IbUIapbiH JaMbITaabl [201].

Bonamak MaremaTuka MYFalIMJACPIHIH JIOTUKAIBIK OWJIAyblH J1aMbITyJa
UGPIABIK OUTIM Oepy TEXHOJIOTUSIIAPBIH KOJIJIaHy KEJIECl apThIKIIBUIBIKTAP bl Oepe/ii:

OKBITYIbIH UKeMLTIT1. CTYIEHTTEp 03/IepiHe bIHFANUIIBI YaKbITTa )KYMBIC 1CTEH/1
YKOHE MaTEpHUAJIJIbl MEHIepY KapKbIHBIH 63 OCTIHIIIE aHBIKTaMIbl. BYJT OKBITY/IBIH KeKe
EPEKIICTIKTEPIH €CENKEe alyFa >KOHE OUTIMAI TepeHIpEeK MEHrepyre bIKMaa eTeTiH
TarchIpMaap/bl 63 OETiHIIE OPbIHAYFa KOJIAWIIBI JKaFJal xacayra MyMKIHIIK Oepei.

Kypaeni ecenrepai memnryre Kojijgay Kkepcetry. O3 OeTiHile nporpaMmmanay >KoHE
KaTeJIepMEH KYMBIC ICT€Y KypJelll €cenTepji UIenly JaFAbUIapblH JaMbITA[IbI.
CryneHTTep OHTaMIBI IenIiMaep Al Ta0y *oHe TarchipMasap/abl OpbIHIAY OaphIChIHAA
TYBIHJIAQUTBIH KHUBIHABIKTAPIbl KEHY VIIIH alTOPUTMIIK OWIayabl KOJIAHYIbI
yipenei.

O3 OeTiHlIe Tanay JaFabUIapbiH 1aMbITy. KaTtenepal tangay xoHe 03 )KYMBICHIH
KyHhenl Typae Oaranay e31H-031 TY3€Ty KoHE HOTHIKENEepAl >KakcapTy KaOijaeTiH
KanbnTacTeipaabl. CTyICHTTEp ChIHM TYPFBIIAH OMIIay JKOHE pedIeKCHs JaF IbUIaphIH
JAMBITA b1, OYJT OJap IbIH KOCIOU YKOHE TYJIFAJIBIK ©CYIHE BIKIAJ €TE/Il.

CoHBIMEH, MOJCIBAIH Ma3MYHABIK KOMIIOHEHTI OoJammaKk MaTeMaThKa
MYFaJIIMJIEpIHE MaTeMaTHKAJIbIK €CENTepl Taljjay, CHUHTE3NIEy, MOJCNbICY >KOHE
ety MIHACTTePIH THIMII IIelyre MYMKIHAIK OepeTiH mudpiblk OutiM  Oepy
TEXHOJIOTUSIIAPBIH KOJIJIAaHY apKbLJIbl JJOTUKAJIBIK OMJIAY/Ibl TAMBITYFa OaFbITTaJIFaH.

MonenbaiH TEXHOJOTHSUIBIK KOMIIOHEHT! 3aMaHayd HUQPIBIK OimiM  Oepy
TEXHOJIOTHUSJIAPBIH, aTan alTcak, OarmapiaMaliay KypalJlapblH >KOHE MOJICIBbACYTE,
JepeKTep/ll TajjayFa apHaJFaH TuiaTdopmanapibl, COHJAl-aK TECTUICY KoHE Kepi
OailtaHbIC JKYHeNepiH MaigaranyIbl KaMTHIbI.

1. Stepik.org onnaiiH okpITy MiaTdopmackiHAa d3ipieHreH «Python TtimiHge
OarapiiamManay Herizepi», « JIeMeHTap MaTeMaTUKay KYpChI

Stepik.org mnaTdopmacbiHIa O3IpJIGHTeH KypcTap O3/IMHEeH OuliM — aly
JaFAbUIaphIH JaMBITYFa BIKMAJI €TENl >KOHE OulM Oepy MpoIeCiH CTYASHTTEpre
BIHFAMJIBI (hOpMATTa UKEM/II TYPAE YHBIMAACTRIpYFa MyMKiHik Oepei [202].

2. Python nporpammanay Titi

Python wmaTemaTukambIK ecenTepial IMIeNTy >oHE JACPEeKTepHl Tajjay YIIiH
KoJmanpliaapl. JKYMBIC TIPOIECIHIE TaHBIMAJI MaTEMATUKAJIBIK KiTamxaHajap
KOJITAHBLIA/Ibl, MBICAJTBI:
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— Math — Heri3ri MmaTeMaTHKaIBIK aMallIap/Abl OpPbIHIAayFa ApHAIIFAH;

~-NumPy xone SciPy — MacCHUBTEpMEH, CTAaTHCTUKAMEH JXOHE CBI3BIKTHIK
anreOpaMeH JKYMBIC ICTEYTe apHaJIFaH;

-Random — cammapapl, peTTLIIK JIEMEHTTEPAl Ke3IeHCOK TaHaayFa apHajFaH,
XKoHE T.0. MaTeMaTHKaJIBIK KiTamxaHamap.

Python TimiH mnaiigamaHy JOTHKaNBIK Oiay, alTOPUTMIIK OWJlay MEH
Oarmapiamanay JarIbUIapblH JaMbITyFa bIkan eremi [204, 205].

3. MareMaTuKaJbIK ecenTepal MOJENbACY, BU3YyaIU3alus >KOHE ICPEeKTEpIi
Tanaay Kypaiaapbl

MaTteMaTUKaJIbIK MOJENbCY JKOHE BH3yalu3alus VIIiH KeJecl Kypaiaap
KOJITaHBLIIBI:

-Wolfram Alpha — maTemarukajiblk TeHICYJICpIl MICIIyre >KOHE Kypaesi
ecenTeyyepAl OpbIHAayFa apHaJIFaH;

-Excel — xectenmep MeH auarpaMMmanap apKbUIbl JEPEKTEp/Al OHJACyre MKOHE
TajJlayra apHaJFaH;
-GeoGebra — rpadukrepai, TEOMETPHSUIBIK KOHCTPYKIMSJIAPIAbI  JKOHE

MaTeMaTUKaJIBIK MOJICNIbJIEPAl KypyFa apHaJFaH.

by Kypanmap cTyaeHTTepre MaTeMaTHKAIIBIK €CeNTep IiH MOACIICPiH Kacayra,
OJIapJbIH ENIMAEPIH BU3yaIU3alHsIIayFa )KoHe AEPEeKTepIl TYCIHAIPYre MyMKIHIIK
Oepeni, Oyi oJapAblH AaHAJIUTHKAJIBIK JaFIbUIApbIH JaMbITAIbl JKOHE Kypaell
MaTE€MaTUKaJIBIK TYCIHIKTEP/Il &KAKChl TYCIHYT'€ KOMEKTECE/II.

4. Stepik.org ninaTpopMachIHBIH TECTUIEY JK9HE Kepl OaljiaHbIC Kypaiaapsl

[TnaTdopmanarel TecTiIey KoHE Kepl OalyaHbIC KypaiIapblH NMaianaHy oMl
OaxkpUIaybl YUBIMIACTBIPYFA JKOHE JEp Ke3lHJe Kepl OalnaHblc alyFa MYMKIHAIK
oepeni. CTyIeHTTEp OHJIAlH TECTIJICY/ICH OTII, HOTHXKEJIEPiH OipIeH Kope anajbl, Oy
OJIapJbIH OKYBIH TY3€TYT€ >KOHE MOTHBAIIMAICHIH apTThIpyFa KeMmekTeceni. MyHman
Kypajagap OKY TMPOIECIHIH aIlbIKTBIFBIH KaMTaMachl3 €Te/ll KOHE OKBITYIIbIFa
CTYJEHTTEP/IH YATepIMiH OaKblJIayFa KOMEKTECEII.

OxpITy Tmporecine 3amaHayd UUQPIbIK OuliM Oepy TEXHOJOTUSIIaphl MEH
KYpaJlIlapblH €HTI3y OoJaliak MaTeMaThka MYFaTiMJEPIHIH JOTUKAJBIK OWJIaybIH
JaMBITYMEH KaTap, UM(pPIbIK cayaTThUIbIFbl MEH KOCIOM KY3BIPETTUIITIH JaMbITyFa
BIKMAJI eTeql . bysl onmapra TeXHOJOTHSHBI TalagaHa OTBIPBIN, €cenTepAl THIM/II
Hielryre MYMKIHIIK Oepefll, COHBbIMEH KaTap, LHUQPIBIK pEeCypcTapabl OKBITY
TOXKIpUOECiHE MHTErpalusiayFa JaibIHIanu b1

Monenaiy  YHBIMAACTBIPYIIBUIBIK ~ KOMITOHEHTI  YII — KE3€HAI  KaMTHbI:
JTMArHOCTHKANBIK, OKY-)KaTTBIKTBIPY JKoHE Oarajay Ke3eHi. ATanFaH Ke3eHACPAiH
OPKAaNCBICHl CTYICHTTEPAIH JIOTHKAIBIK OHIaybIH JKYHEIl JaMbITyFa, OJIapAblH
YJIrepiMiH KajJarajayFa JKOHE KOCIOM KY3BIPETTUTIKTEPIH JaMBITyFa BIKMAT E€TEi.
ConbiMeH KaTap, Ke3eHAEPIiH e3apa OailaHbichl MUPIBIK OuLTIM  Oepy
TEXHOJIOTHUSJIAPBIH Mali1aJJaHaThIH O1PTYTAC OKBITY MPOIIECIH KAMTaMaChI3 €TE/I.

JInarHOCTUKAJIBIK KE€3€H. byJl Ke3eHze CTYACHTTEP/IH JIOTUKAIBIK Oay
neHreiiniyg 6actankpl auarHoctTukachl GALT TecTi (JOTHMKaNbIK OWayIbl TOMTHIK
Oarayay) apKbUIbI )Ky3ere achIpbuiasl [205]. Jlepekrepai ®KUHAYIbI BIHFAMIIBI €Ty )KOHE
aBToMaTTaHAblpy yuiiH cbiHak Google Forms apkbuibl opbsiHIanabl. byn ke3eHHIH
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MakcaThl — CTYACHTTEP/IH OacTanKpl JIOTMKAIBIK OWJIay JaFIbUIApbIHBIH JCHTEHIH
aHBIKTAY YKOHE OJIAPJABIH KEKE JaMy TPACKTOPHUSICHIH aHBIKTAY OOJIBIN Ta0bLIAIbI.

GALT TecTi JOTUKaIBIK OMJIAyJbIH HET13I'1 KOMIIOHEHTTEPIH Oaranaiiibl »KoHe
OKBITYIIIBIFa KeJIeCl OpeKeTTep Al OpbIHAayFa MYMKIHJIIK Oepei:

- JlorukansIk onepanusiiap/ibl MEHIepy JIeHIeH1H aHbIKTaY.

- TaHbIMIBIK AaFabUIAPABI JAMBITY OOMBIHIIIA KEKE YCHIHBICTAp jKacay.

- JlalieIHABIK ACHTEHIHE Kapaid opi Kapai >KYMbIC 1CTeY YIIIiH TonTap Kypy.

By ke3eH cTyaeHTTep i JIOTUKAIIBIK OiJay JaFAbUIaphIHbIH ICHICHIH aHBIKTAY
apKbLIBl OJIAPJBIH KAXETTUIIKTEPl MEH KaOlleTTepiHe ColiKec OKY IMPOIECIH TY3eTy
yiuriH MaHe3a61 [206].

2. OKy-KaTTBIKTBIPY Ke3€Hi. by ke3eHae keneci oKy-KaTTBIKTBIPY opeKeTTepi
KY3€re aChIPbUIIbL:

- 1. XKancyripoB arbingarsl JKeTicy yHUBEPCUTETIHIH MaTEMaTUKAJIBIK MMOHIEPI
OKBITATBHIH OKBITYIIbUIApFa apHainfaH «bimiM Oepy MpONECiHAEerT aKmapaTThIK
TEXHOJIOTHUSIIAp» OUTIKTUIIKTI apTThIPY KyPChl

- 6B01501 «Marematuka», 6B01502 «Maremaruka-undopmaTtiuka» Oi1imM Oepy
OarmapiaManapblHblH 1 Kypc cryaeHTTepiHe apHanran Python mnporpammanay
Heri3fepiH OKbpITaThiH Stepik.org tuiargopmackiHaa o3ipienreH «Python Timinge
Oarapiiamanay Heri31epl» YHipMECiHIH KypChl

- 6B01501 «Marematuka», 6B01502 «Maremaruka-undopmaTtiuka» Oi1imM Oepy
OarnmapiaManapblHblH 1 Kypc CTYIEHTTEpIHE apHaiFraH MUPPIbIK Oiu1iM  Oepy
TEXHOJOTHSUIAPBIH ~ WHTETpAIMsUIail  OTBIPBIIT  OKBITYFa apHaiFaH «DJIEeMEHTap
MaTeMaTHKay MoH1 OOMBIHIIA KYpChl

3. baranay ke3eHi. KOpbITBIHIBI KE3EHE CTYACHTTEPIH YATePIMIH XKYHEl Typie
JMArHOCTUKaNay >KoHe Oakpuiay »kypri3uiai. OKbITy HpoleciHae e3iH-e31 Oaranay
JKOHE Kepl OaliaHbIC TETIKTEpPl JKY3€re achIpbUIAbl, OV CTYJICHTTEpre o3
JKETICTIKTEPIH TallJlayFa >KoHE JKaKChl HOTHIKETe KETy YIIH OpEKEeTTEepJll perTeyre
MYMKiHIiK 6epai [207].

By ke3eHHIH HET13T1 2JIeMEHTTEePI:

— AFpIMJIaFbl TMATHOCTHKA JKOHE ©31H-031 0arajay: OKBITYIIbI TarChIpMaiapIbIH
OPBIHIAYBIH YHEMI KaJIaFajiamn OThIPabl, aJl CTYJICHTTED O3 JKETICTIKTEPIiH 63 OCTiHIIIe
Oaranmayra MYMKIHJIIK aJlaJibl.

~ OKBITYIIBIHBIH, Kepi OalaHBICHl: TalChIpMajapAbl OPBIHIAY HOTKEIEPiH
TaNKbpIIAy CTYICHTTEpre ©3 KaTelepiH JKaKChl TYCIHYTe€ J>OHE OJapasl TY3eTy
MKOJITAPBIH Ta0yFa KOMEKTECEI].

- GALT TecTi apKbUTBl KOPBITBIHBI JUATHOCTUKA: KOPBITHIHIBI TECT JIOTHKAJIBIK
OiJIayIbIH KOJI JKE€TKI3UITeH ICHIei1H aHbIKTAy YIUIIH KYpri3uieal.

GALT recri keneci kputepuitsiepai Oaranaiinsl (42-cyper):

-Macca MeH KeJIeMHIH CaKTaJdybl — MIIIH e3repreH Ke3jie IamajapiblH
CaKTaJaThIHBIH TYCIHY KaO1JIeTi.

- [Tponopimonanael naibiMaay — KaTblHAC IEH NPONOPLUS TYPFBICBIHAH OMJIay
KaOieTi.

~ AliHBIMaITBIAPIbI OacKapy — opTypsil alHbIMANIbUIAPABIH HOTHXKENEpre acepiH
OakpLIay KOHE TYCIHAIPY MYMKIHIITI.
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- blkTumannpik maiibiMay — BIKTUMAQIIBIK OKHFajlap MEH 3aHIbLUTBIKTAPIbI
TYCIHY oHE TYCIHIIPY.

- Koppensmusuiblk nmaitbiMaay — oObeKTUIep HeMece KYOBUIBICTap apachIHIAFbI
YKCACTBIKTap MEH albIpMaIIbIIBIKTAPAbl aHBIKTAY KaO1JIeTi.

- KoMOuHatopiplKk maiibiMaay — opTypil Imemrimaepai Ttady skoHe OIpiKTipy

KaOL1eTl.

ITponopruonanast
naupIMzIay

[Ilamanap apacbiHIaFbI
KaTBIHACTHI
MPONOPLUOHAIBI TYPAE

Erep epitinainiyg 2/3
Geuriri KaHT Oosca, 200
mut-ge 100 m 6ogca, 300

backapy MYMKIHJIIT1

TYCIHY MJI-JIe KaHIa KaHt 6ap?
- OKCIIepUMEHTTe Backapsinatein
Oitnay bl GakpLIay allHBIMAJIBIIAPABI mapamMmeTpie OackackiHa

acepui Oaiikay yuriH 0ip
AMHBIMAJIBI MOH/I

g ©3TepTiHi3.

=

3 bIkTMaIIBUIBIK Oxuranapably )

3 N

E r[af/'I[,IM;[ay BIKTUMAJIABIFBIH TYCIHY OHLLI;II{?:I?{H;;HHe 6

2 JOHE ecenTey yoo

g BIKTUMAJIJIBIFBI KaHai?

=

=

2 OKyuIbLIapabIH

a K AWHBIMaTIBIIAP MaTeMaTHKalaH aifaH

g — OPPEIANAAIBIK apachIH/IaFbI Oaranapbl MCH OJIapIbIH

i( nanpIMaay GaiiaHbICTAP Bl HKOHE KYHZEJNIKT] cabakka

- KOPpEISLUSAHBI aHBIKTAY KaTbICysI (Y) apachiHIa

g Oaiinanbic 6ap ma?

- Cuenapuiineri 6apibIk .
KomOuHaTOPITBIK ] pMYMKiH P Cepere 4 KiTanTbl Helle
nabIMaay KOMGHHAIAIAP/IbI TYPJIi KOJIMEH
Garanay OpHAaJaCTBIpyFa OoJaabl?

— KoncepBanusisIk
nampIMay

[imrieHiIg e3repyine
KapamacTaH, [aMaHbIH
e3repicci3 KalaThIHBIH

TYCiHY

Cynsl Ouik, Tap
IIBIHBIIAH KBICKA, KEH
CTakaHfa KyiraHna,
MeJmiepi e3repicci3
Kajaasl Ma?

Cyper 42 - GALT norukaisIK oiyiay I€HreiiH aHbIKTay TECTIHIH KYPbLIbIMbI

¥ #bIMIaCTHIPY KOMIIOHEHTI OoJlalak MaTeMaThuKa MYFajliMJIepiHIH JIOTUKAIBIK
OiJIaybIH AAMBITYBIH TYTAC )KOHE JOHEKTI MPOLIECIH KaMTamachl3 erel. Cunarrairad
YII KE€3€H apKbUIbl OKY IIPOLECIH YHBIMAACTBIPY JOTHUKAIBIK ONIayIbl THIMAI
JaMbITyFa FaHa eMec, COHbIMEH KaTap 3amaHayu OuliM Oepy KaraailblHAa TaObICTHI
KOCciOM KbI3METKE KaXeTTl UU@PABIK KY3bIPETTUIIKTEp MEH Ie1aroruKajibIK
JIaFIbUTAp/Ibl KB TACTHIPYFa BIKIAI €TE/I.

ConbiMeH, Oomamiak MaTeMaTHKa MYFAIIMJIICPIHIH JIOTUKAIBIK OMJIaybIH
U GPIABIK OUTiM Oepy TEXHOJIOTHUSIIAPhl apKbUIbI TaMBITY MOJIEII 63apa OaiIaHbICTHI
TOPT KOMIIOHEHTKE HETI3/ICITeH: MAaKCaTThl KOMIOHEHT aFbIMIaFbl HOPMATHBTIK
TajanTap HETi31HJe MIHJIETTEeP MEH KaKETTUTIKTEP Il aHBIKTANIbI, all OJ1 ©3 KE3eTiH/C
MaKcaTThl KYPBUIBIMIANABI, Ma3MYHIBIK KOMIIOHEHT JIOTHKAJIBIK OWMJIayablH
KYPBUIBIMBIH ~ TICUXOJIOTHUSJIBIK ~ ACTICKTIIEP, KOTHUTHBTIK (YHKIHUIAD JKOHE
JIOTUKAJIBIK ~ ONEpalMsuiap  apKbUIbl  alllaJibl, TEXHOJIOTHSUIBIK  KOMIIOHEHT
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MaTEeMaTHUKAJIBIK €CENTEP/Il IICITy KOHEe AepekTepal Tannay ymriH Stepik.org, Python
xkoHe GeoGebra cuakTel HMGPABIK KypalgapAbl MaiganaHyabl  KaMTH/IBI,
YUBIMIACTBIPY KOMIIOHEHTI JUArHOCTHKA, OKBITY >KOHE Oarajay Ke3eHJAEpl apKbLIbI
OKy TIPOIECIH KYpPbUIBIMIANIbI. Byl KOMIOHEHTTEpAiH TyTac opekeTi OoJjalak
MaTeMaTuKa MYFaJiMIEpiHIH JIOTMKAJBIK OMIAybIH THIMJII JaMBITyFa Karaai
JKacambl.

Exinri 6emiM OOMBIHIIA TY>KBIPHIM

Exinmni 6enimae mudpasik 6151iM Oepy TeXHOJIOTHsUIaphl OoJlaliaKk MaTeMaTHKa
MYFAIIIMIIEPIHIH ~ KOCIOM-TaHBIMIBIK JaFAbLIAPBIH  JaMBITyFa THTI3ETIH  ocepi
KapacThIPbUIBIN, OJApAbIH OKY-TOpOHME TMpOIECIHETI MaHbI3bIHA €peKIle Ha3ap
aynapsuiafbel. byn GeiniMiae mupibIK TEXHOJOTUSIIAPABIH THIMAL OKBITYFa KaxKeTTI
3aMaHayd KY3BIPETTUTIKTEPAl KaJbIITACTHIPYIaFbl MaHbI3bUIBIFBI KapaCThIPHLIAIbI.
[Hudpasik 611iM Oepy TEXHONOTUSIAPHI O11iM Oepy MpoIleciHe HHHOBAIUSUIBIK 9ICTED
MEH Kypajljap/ibl HWHTErpalMsUIaliibl, OpTYpJl pecypcTapra KOJKETIMIUTIKTI
KaMTamachl3  €Tell JKOHE OUlM  aldylIbUIapAblH  JKEKE  KaKETTUIIKTEPIiH
KaHAFaTTaHJBIPATBIH HKEMJIl OKY OpTachlH KamTamachid ereni. [ludpibik
TEXHOJIOTUSIIApAbl  KOJJAHYABIH apKachblHAa ©3 OeTiHme OuTiM aly >KoHe
YUBIMIACTHIPY AaFbUIAPHI KAJIBIITAcaIbl, OYJ1 HOTHXKECIHE OoJallak MamMaHIap bl
JaWbIHIAY CallaChIHBIH apTYbIHA aJIBIT KeJe/Ii.

benimae TPACK MozeniHiH TEXHOJOTUSHBI O111M Oepy MPOLECiHE €HT13y YIIIH
MaHbI3Ibl  TYXKBIpbIMAAMalbIK  Heri3aepiH  cumartaianel. TPACK — mopeni
NEeJarorukajiblK, MTOHAIK XKOHE TEXHOJOTUSIIBIK OLTiMaepAl OIpIKTIpY MaTeMaTHKaHBI
TUIMAIPEK OKBITYyFa Kajlaili KOMEKTECETIHIH KepceTedl. byin Mopaenbal OKbITY
TOXKIpUOECiHAe NaiaNany MyFaidimMaepre HUPPIIbIK Kypalgapabl OKy MakcaTTapblHa
XKaKChl Oeilimaeyre KeMeKTecedi, OV CTyIeHTTEepAIH MOTHUBAIUSCHI MEH
OCJICCHAUTITIH BIHTAJIAHIBIPAIBI.

JlorukamnslK oMayapl TaMbITyFa aiTapiabikTai piKnan eretiH GeoGebra, Excel,
Python sxone Wolfram Alpha cusikTel udpIbIK pecypcTapra epexiie KoH11 OemiHe .
byn kypanmgap  CTyIeHTTepre MaTeMaTHKalblK  TYCIHIKTEpJl  €JeCTEeTyTe,
TUMOTe3aMapAsl TeKcepyre, aOCTpPakTUll WACsUIapAbl 3EpTTEyre >KOHE Kypaell
€CenTep/ll IIeNTy YIIH aHAJTUTHKAIBIK OMICTEpl KOJAaHyFa MYMKIHIIK Oepei.
Mpicanel, GeoGebra Gonaimrak Myramimaepre apTypJii MaTeMaTHUKaJIBIK JJIEMEHTTEP
apachIHIaFrbl KapbIM-KaTbIHACTApbl OaiiKayFa >KOHE JKYHENK OHjayIbl JaMbITyFa
koMekTeceni, an Python sxone Wolfram Alpha onapra gepexrepai THiMIl Tajigayra
YKOHE MaTeMaTHKaJIbIK IIPOLIECTEP Il MOJIETbIeyTe MYMKIHIIK Oepel.

CoHbIMEH KaTap, eKiHIIl 0ejliMJie MaKCaTThIK, Ma3MYHIBIK, TEXHOJOTHUSIIBIK
KOHE YUBIMIACTHIPYIIBIIBIK KOMIIOHEHTTEPI KaMTUThIH «Ludpasik Ou1iM Oepy
TEXHOJIOTHSJIAphl apKbUIBI Oojammak MaTeMaTHKa MYFaJiMISpiHIH JIOTHKAJIBIK
OWJIayblH JaMBITY MOJEIIHIH» CHIIATTaMachl KapacThIpbUIafbl. MaKcaTThIK
KOMITOHEHT OKBITYJIBIH CTPATETHSUIBIK MaKCATTAPhIH KaJBIITACTHIPATHIH 3aMaHayd
HOPMATHBTIK TajamnTapFa jkayar OEpeTiH TalChIpMaJlapblH aHBIKTAW b, Ma3MyH/IBIK
KOMIIOHEHT KociOM TamchlpMaliapibl OpBIHAAY YIIH KaXXETTI MCUXOJOTHSUIIBIK
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acmeKTUIepre, TaHBIMIBIK (QYHKIUSATIApPFAa JKOHE JIOTHKAIBIK — Oleparusiiapra
HETI3[IeJITeH  JIOTUKAJIBIK  OWJayJdbl  JaMbITy  MPOUECIH  KYPbUIBIMIANUIBI.
TeXHONMOTUANBIK KOMIIOHEHT TEK MaTeMaTHKalbIK OUTIMII MEHIrepyre raHa emec,
COHBIMEH KaTap CBhIHM >KOHE AaHAJIUTHUKAJIBIK OWJIayAbl JaMbITyFa BIKIAl €TeTIH
Stepik.org, Python xone Oacka OiniM Oepy muargopmanapbl CUSKTBI HHUPPIBIK
Kypajijiapabl TaijanaHyibl CUMATTal]bl. ¥UBIMIACTBIPY KOMIIOHEHTI JIOTUKAJIBIK
OiJIay/ibl TaMbITyFa >KYHEeJl TOCUIl KaMTaMachl3 €TETiH JUArHOCTUKAaHbI, OKBITYbI
XKoHe Oarasiay/ibl KAMTHTBIH OKY MPOIECIHIH KYPBUIBIMBIH OenTiIeiiai.

ConbIMeH, ekiHIm OeiimMze Oojamak MareMaTHKa MYFaTiMACpiHIH OKy ic-
OpeKeTiHE MU(PIBIK TEXHOJOTHUSIIAP/BI MMali1ajaHy KaKeTTiIIT HeT131eiI, 0JIapbIH
KOC10M TalfbIHBIFIHA KAKETTI JIOTHKAJIBIK OMIAY/IbIH )KaH-)KaKThI JaMYybIHA 3aMaHayH
Kypayiap/ibl HHTerpanusijiay Kajai bIKnai eTeTiHl kepceTinred. L{udpasik 611im Oepy
TEXHOJOTUsJIappl  OuTiIM  Oepy  TpOIECiHIH  Kypamaac OesiriHe  aiHaJIbII,
MaTeMaTUKAJIBIK YFBIMIAP/Ibl TEPEHIPEK TYCIHYTE JKOHE Tal/layFa KaHa MyMKIHIIKTED
amazapl, OYI HOTHIKECIHJAE CTYASHTTepAl Oojamak KociOM KhI3METIHIE Kypaeni
MaceleNepl Menryre JaibIHaan b,
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3 HEJAT'OI'MKAJIBIK OSKCITEPUMEHT XOHE OHbIH HOTWKEJIEPI

3.1 Bbonamak mMaTteMaTtuka MyradiMIEpiHIH JIOTHKAJIBIK ONIaybIH HHUQPIBIK
O11iM Oepy TEXHOJIOTHSJIAPBI APKBUIBI JAMBITY dJIiCTEMEC]

byn OGemimzae Oojamak MaTeMaTHKa MyFaTiMIEPIHIH JIOTHMKAJbIK OWJIaybIH
JAMBITy VIIIH TUAQPIBIK OLIiM Oepy TEXHOJOTHSIAPBIH IMPAKTUKAJIBIK KOJJIaHY
oiCTeMECiHE KAThICTBI MOCEIIETIED alllbIIIFaH. ¥ CHIHBLIBIN OTHIPFAH 9/IICTEME aJIIBIHFBI
OemiMae JKacaaFaH MOJEITe Heri3aenredH. Mopaenb Oojamrak —MaTeMaTHKa
MYFAIIMIIEpIH  MalbiHAayda MUQPIBIK TEXHOJOTHUSIAPABl  MHTETpaIUsIIay IbIH,
OJIAPIBIH JIOTUKAJIBIK OMJIay KaOlIETTEPiH MaMbITyFa BIKIAJ €TYIH MaHbBI3IbUIBIFBIH
KepceTe/Il.

OJICTEMEHIH HET131 — HU(PIBIK TEXHOJOTUSAIAP OKBITYABIH Kypamaac OeJiriie
alfHANATBIH TOCLI OOJBIN TAOBUIAABI. OMICTEME OChI TEXHOJIOTHUSIIAPABI KeIEH 1 TYpIe
KOJIJIaHyFa OarbITTaJFaH MOHAPAJIBIK OKBITY Bl )KOHE TEOPHUSUIIBIK OUTIMII MTpaKTHUKaaa
OexiTyal KamMTamachl3 erefl. MakcaThl — JIOTUKAJIBIK OWMJIay/abl J1aMbITy, COHBIMEH
KaTtap, OojaiaKk mMaTeMaThkKa MyFamimzepl IU@PIbIK TEXHOJIOTHUSIIApAbl KociOu ic-
OpeKeTIHAe THIMII Haigananyra naibiHaay. OKbITY MpOIECiHE MporpaMMalay >KoHe
BU3YyalM3alisl KypaJJapblH KOCY CTYICHTTEpIiH Tajijay, CUHTE3/ey, alrOpUTMICY
YKOHE IIENIM KaObUIay JaFbUIaphIH TaMbITyFa KOMEKTECE 1. alrOPUTMACPIH KYPY
»koHe Python TinmiHaeri KoabH a3y

OpOip TancelpMa KoCIOM KY3BIPETTUNIKTEPAl AAMBITYAbIH TMCUXOJOTHUSIIBIK-
MelaroruKajIblK MojeNliHe Herizaenren [122 6. 13], on OipHemie Ke3eHai KaMTHIbI:
TEOPUSIIBIK O1TIM/I1 KaObLIAay )KOHE MEHTEpPY, OLTIMII TPAKTUKAIBIK KOJIJIaHy, TaJl1ay
XKoHE pedIIeKCHsl, BU3yalu3alns *KoHe KOPHITHIHABI (43-Cyper).

« Stepik.org
Teopusiibik wiaThopMacsHaa
Oimimai Herisri "DeMeHTap
KaObLIIAY JKOHE MaTeMaTHhKa" MOHIHIH
MEHTepy TEOPHSUIBIK ACTIEKTiNePiH
OKy

* IPaKTHKAJIBIK ecenTepai

Bimimumi HIeIFapyaa Ioctypii amicti, Excel

IPaKTHKAIBIK nporpammacei, GeoGebra sxone

;]: KOJJIaHy Wolfram Alpha miatdopmnapsin

naijagany

* HOTIDKEJIePIl  CaJIbICTBIPY

Tanpay xoHe KoHe Tanzpay yiuin Python
peduiekcus TUIIHAE  AITOPUTMICPiH

KYpY JKoHE KOJIBIH a3y

* menriMaepai
BU3yaITH3aIHsLIIaY
KOHE TYXKBIPBIMIAY

Busyanuzanus

YIIiH GeoGebra,
JKOHE

Wolfram Alpha, Excel
KOPBITBIH/B! JKOHE Python-ueig

rpapuKaIbIK
MYMKIHIIKTepiH
nanjanany

Cyper 43 - Koci6u Ky3bIpeTTUNIKTEPAl JAMBITYIbIH TICUXO0JIOTHSIIBIK-
[IeJaroruKaablK MOIEN]
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bomamak wmatematuka MyFamiMAEpIHIH KOCIOM KY3BIPETTUIIKTEPIH THIMII
KaJIBINITACTBIPY JKOHE JIOTUKAIBIK OMJIaybIH JaMBITY VIIH OKY MpOIECiHEe IUDPIBIK
O11iM Oepy TEXHOJIOTHUSIIAPBIH KYHell Typae eHri3zy Kaxkert. Ocbiran opait 613 6B01501
— «Marematuka», 6B01502 — «Marematuka-Uudopmaruka»y Oimim  Oepy
OarmapiamanapblHBIH ~ «OJJEMEHTap  MareMaTHKa»  ToHIHIH  criabychiHa
TOJIBIKTBIpYJIap eHri3fik. byn makcarra Stepik.org mmargopmackiHaa «3iemMeHTap
MaTeMaTHKa MoHI OOMBIHINA OKBITY KypChl o3ipyieHi. [[oH 6 akaeMUsITBIK KPeIUTKE
ecentenreH, oi 180 caraTThIK OKy kKykTemecine TeH: 60 ayautopusuisik carat (30
carar aopic, 30 caraT nmpakTHKaNbIK cabak), cabakran Teic 105 carat (30 carar OBOXK,
90 carat BOX) (44, 45, 46- cyper).

Hopicrep pactypai popmarrta eTKizineAl. JlereHMeH, CTyAeHTTeP IiH JTOTUKAIBIK
OMJIayBIH AAaMBITYAa TH(PPIBIK KYpaaaap sl MakianaHa OTEIPBINT YIHBIMIACTHIPBIIATHIH
npakTukanbelk cabakrap, ObBOX xone BOX Herisri pen atkapanbl. Stepik.org
mwatopMacklH  ockl  (opMmaTTapja MaiijanaHy CTYJIEHTTEpre HWHTEPAKTUBTI
TarchIpMallapMeH KYMBIC 1CT€YyTe, TECT TalChIpyFa >KOHE KbUIJaM Kepl OailsiaHbIC
alyFa MYMKIHJIK Oepei.
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Amta Cabag KapacTepEIIATEE CYPAKIAp EIHE TAKRIPEIITAD Carat
dbopmacu CAHEI
l-amra | Jdapic CEIZEIETEIE, TEHIEVIED MeH TeHCI3TIETep: 2 carat
Kipicme. CRISRIETERIE TEHIEVIepI Memy.
IMapamMeTpaepl 0ap CRISHIETHE TeHIeviep. CRISRETEIE
TeHcizgikTepai memy. IlapaMeTpnepi 0ap CRIZRIETEI
TeHCi3miETep.
TTpaxTeEaner, | CEZHIETHE TeHIEVIep MeH TeHCIismiETepdl JacTypr | 2 carat
caDax TACITMEH EoHe OHDPIEE Oiming Depv
TeXHOJIOTHATAPALH KeMeTIMeH Memy
OBEK Pvthon Timiggme CrHIEBIETEIE  TeHIevIep MeH| 2 caraT
TeHCI3OIETepal memy
2-amra | Japic PammoEan TeHAeyIep MeH TeHCIOIKTEp Il Memy: 2 carat
PanHOHA  epHEETepal TYPAeHOIpY. PamHoHAT
TeHAeyIepal memy. PAHOHAT TeHCIQIKTep Il menry.
IMapameTpnepi ©Oap panHOHAT TEeHAEYIEP MeEH
TeHCI3OIKTepIl memy
TpakreEaneE, | PanHoHAT TeHIeviIepdl MeH TeHCI3METepal JacTypi | 2 caraT
cadax TacinMeH FaHe DHDPIEE oimin Depy
TeXHOJIOTHATAPALH KeMeriMeH MIenIy
OBEE Python  Timigme  PapwmoHan — TeHEgeyiIep  MeH | 2 caFar
TEHCISAIETEpAl memy
3-amra | Japic Mogyne TaHDacel AacTRIHIA aHHEEMANEICE]  Oap | 2 caFat
PAHOHAI TeHIEVIED MeH TeHCIamETep:
HagTel caHmap #MEEEL HakTel caEmap eci. Cam
apaneFel. CaHHEE abconrr mamackl.  Moavis
fenriciHlH acTHEHAATEl AHHEIMAIEICH Oap TeHIeVIep.
Mogvne OenriciHiy acThRHTarnl AHHEIMATEICE Oap
TeHcismikTep. ITapameTpaepi Dap MOIVIE OenriciHig
ACTRIHIAFEl AHHEEMMANBICE  O3ap TeHOeVIep MeH
TEeHCISAIETEpAl memy
ITpaxTekane, | Moayns TaHDachl acTHEHIAFE TeHIEYIepIl J2cTYpm | 2 caFat
cadax TacinMeH FHE OHDPIEE Olmin Depv
TEXHOJIOTHATAPILH KeMeriMeH Menry
OBEE Python Timmme Mogvines TaHDAacH ACTRIEOAFEl | 2 caraT
TeHIeVIep MeH TeHCI3QIKTepal memy
4-amra | Japic KepceTHmTIE TeHIEVIep MeH TeHCIZmETep: 2 carat
KepceTHimTix epHekTepdiH Oipaed TyprueHZIpyiepi
KepceTHmTiE  TeHmevIep MeéH  EKepCeTHEINTIE
TeHCismikTepal memy agicTepl. Ilapametpi  ©ap
EOpCeTEIMTIE  TeHOevIep MeH  EepCeTHEINTIE
TEeHCISTIETEp Il memy.
Ilpakrekanus, | KepceTHmTiE TeHmevIep MeH  TeHCismikTepmdi | 2 carat
cadax OACTYpml TaciiMeH %2He OoEOpNsE Olmiv Gepy
TeXHOIOTHATAPIEH KeMeTIMeH My
OBEE Python Timigme KepceTEimTik TeHmeviep MeH| 2 caraT
TeHCI3OIKTepIl memy
BEWE Nel Kemenum Tancmpma opmmgay (Stepik org, Geogebra, | 22 carat

Python, Excel): CrIsEIETEIE, #3He pAUHOHAT TEHIEVIED
MeH TeHCI3OIKTepal Mmemy &oHe IpadHEAIEE
DeHHEIEV

Cyper 44 - «DnemeHTap MaTeMaTHKa» MoH1 OOMBIHIIIA TAKBIPBINITHIK Jkocnap, 10er
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LA

-dIITa

TMapic

JMorapadMaik TeHEIeVIEp EIHE TEHCIIIIKTED:
JorapudmMaix epHekTepmi Oipaeli TypaeEmipviep
JMorapudMaix  TeHEZeyIepdl — mMemy  3gicTepi.
JlorapEbMIIK TeHCI3OIETEpIl memy 3gicTepi.

2 carat

IIpaxTHEATEIE
cadag

JorapadMAik TEHIeVIep MeH TeHCISAIKTEpAl 3CTypI
TaciTMeH EoHe IHDPIIEE Oimin Depv
TEXHOIOTHATAPIEH KeMeTiMeH MIEnTy

2 carat

OBEE

Python Ttimimme JlorapubMIix TeHgeviep
TEeHCISAIKTepl memy

MEH

2 carat

apic

KepceTrimTik #age TorapHdMIIE TeHIevIep Eyieci:
PansoHAN #oHe KOPCETHIOTIE TeHOEVIep &EyHecl.
Pammonan xaHe norapEGMIIE TeHIevIep &EyHecl.
KepceThimTiy #oHe morapHdMIIE TeHIeVIEp MeH
TeHCIZOIETep EyHenepi

2 caraTt

IIpaxTHEATEIE
cabag

KepceThimTik #oHe TorapHbMIE TeHISVIED EyHeciH
OICTYPTI TACIIMeH %oHe OHOpAREK OlmiM Oepy
TeXHOJIOTHATAPAEIH KeMEeTIMeH Memy

2 carat

OBEE

Python timige KepceTHmTiK %oHe IOrapHOMIIE
TEeHIeVIep MeH TeHCI3MIKTep Ky HeclH memy

2 carat

Hapic

TpHroHOMEeTPHATEIE epHEETEpIOiH TeHbe-TeH
TYpPAeHOIpVIepi:

BypeInTElH TPHrOHOMETPHANEE, OVHEIHATAPEIHEE
AHEIETAMACEL Keiidip OYpPBINTApIEH
TPHIOHOMETPHANEE, OVHEUHATAPEHEIE  M23HIepi.
Kentipy dopMyTanapEL TpHrOHOMETPHATEIE
bvEEUEATapaEE ~— rpadHEETepl  EaHe  ONapaE
TYPASHIIpY.

2 carat

IIpaxTHEATEIE
cadag

TpHrOHOMETPHATEE, 8PHEKTEpOl Z2CTYPal TaciIMeH
#oHe UHDPARE OimiM  Oepv  TeXHOMOTHACKIHEIH
E&METIMeH TYPIeEIipy

2 carat

OBEE

Python timzge EH xapamafeld TPHIOHOMETPHAIEL
TEeHAEVIEpIl memy

2 carat

BE N2

Kemenn tancupma oprEnav (Stepik org, Geogebra,
Python, Wolfram Alpha): Moavisdik, EepceTHEIMTIE
EoHE IOTApHOMIOIE TeHIevIep MeH TeHCIsmETepml
Tanmay

23 carat

TMapic

TpHrOHOMEeTPHAIEE, TeHIeVIep MeH TeHCIIKTep:
EH Eapanma#elM TPHIOHOMETDHANEE, TEHIEVIED MeH
TeHCI3OIKTep Il memy. TpHroHOMe TPHANEIE TeHIeVIIEp
MeH TeHCISTIKTepal memy aaicTepi

2 carat

IIpaxTHEATEIE
cadag

Ex Eapama#ielm TpPHIOHOMETDHANEE TeHIeVIEpAl
OICTYPTI TOCIMMeH #oHe DHOPARE OimiM  Oepy
TeXHOJIOTHANAPAEIH KeMeTIMeH eIy

2 carat

OBEE

Python Tinigge EH xapamafnid TpHTOHOMETPHAIEL
TeHgeyIepal memy

2 carat

apic

TpHrOHOMETPHANEIE TeHIeVIep MeH TeHCIZOIKTED.

2 carat

IIpaxTHEATEIE
cadag

Kypmeni TpHrOHOMEe TPHAIEIE, TEECIZTIETepal JacTypmi
TacinMeH EaHE mHOpPILE Giminm depy
TEXHOJIOTHATAPIEH K8MEeTIMeH ey

2 carat

ObEE

Python Timiegne TpHrOHOMETPHANEE, TEHASVIEp MeH
TEeHCI3TIKTEp Il menry

2 carat

Cyper 45, 2 6et
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10-amTa | Japic IInaEsM e TPHAHEH HETIZTI YFREIMIAPE MeH | 2 carat
AKCHOMANApEL YIMOYPEINTEEH TaMama Ty3viepl MeH
HYETenepi. YIOYpEInTapas! DISTy.
IIpakTEEanel | YmOYpEOOTAapAsl JICTYPIL TICLIMEH EaHe UHOQPILE | 2 carat
cadak Oiniv Oepy TeXHOIOTHAIAPALH K8METIMEeH MMV
OBGHE Python Timigne YmOypeEINTAROLI MEMTV #HIHE Tanmay | 2 caraT
11-amra | Japic HeHec Gurvpa TVpans YFen. KenOypemmTap. | 2 caFat
TepToyprmmTap. AVIAH ¥FREIME
[Mpakrekaner, | KenOypemmTap MeH onapislH avIaHIApEH J2CTYpai | 2 caFat
cabak TaciIMeH #aHE LHDPIEIE Oimin Depv
TEXHOMOTHATAPIEH KOMETIMEH eCenTey
0BG Python Timigge Kendypemtap MeH Onapiel | 2 cafat
aVIaHJApEH eCEOTeV
BEM Ned Kemernn Tancmpua opeHDay (Stepik.org, Geogebra, | 22 carat
Python, Wolfram Alpha): TpHroHOMeTPHATEE
TEHEIEVIEp MeH TeHCI3mIETepnl memy, rpadHEanss;
TANAAY KIHE MOJENbIeY
12-amra | Japic ITegbep. [deHrenerk.  JFaHama  MeH — EHIOIIEL | 2 CaFaT
lllegbepaeri gofranmap MeH Xopaanap. llleHdepre
imTeH CRIZELIFAH OYPRIITAD.
ITpaktERaner, | llegbep aMeMeHTTepIiMeH JACTYPIl TacimmeH #ame | 2 carat
cadax pHOpALE, OlmiM Oepy TeXHOIOTHANAPALE EeMETiMeH
AYMEIC
0BG Pvthon Ttinigge IlleHOep aneMeHTTepiMeH #YMEIC | 2 caFaT
EIHE eCENTey
13-amra | Japic CrepeomeTpHa AKCHOMANAPEL Kenictigreri | 2 carat
burvpanap. KesicTeri dHrvpamtapislH £asbIKTAFEl
KeCKH.
ITpakTEEaner | KeHicTikTeri dHrvpamapIel JacTypai TaciiMeH #aHe | 2 caFat
cadax DHOpIEE OimiM Oepy TeXHONOTHATAPH ESMETIMeH
KeCKIHIeV KaHe MOJenaey
OBEK Pvthon Ttimiggme KesicTikteri dmrypamap ecemrepis | 2 caFat
MEFapY
14-amrra | Tapic Ex #magTml oyprmmTap. KemsakTap. 2 carat
IIpaxTEeaner, | KeIokakTapOelH KacHeTTepiH 2epTTey aHe Wolfram | 2 carat
cadax Alpha-ga Tangay #acay
0BG Python Tinisne Kem#akTap IsH KACHeTTepiH Tanmay | 2 carart
BOME Ned Kemenni tamcripua opeEgay (Stepik org, Geogebra, | 23 carat
Python, Excel): IInaH e TPHATEL; #aHe
CTepeOMEeTPHANEE, (HIVpatapasl MOJENBIEY KJHe
3EPTTEV
15-amTa | Japic AffHany geHemTepi. 2 carat
IIpakTHEANEE, | AHHATY IeHeTepiHIH KeTeMiH eCelTeV KIHe NHOPIEE | 2 caFat
cadax Olmim  ©Oepy  TEXHONOTHANAPHHEIH  KeMETIMeH
HOTIKEIEPIH Tangay
0BG Pvthon Timisge ARHaTy geHeTepiHIE KeleMiH ecenTey | 2 caFat
EIHE Tangay
Kanmu Hapic — 30 carat 180

IlpaxTHEAnRE cabak — 30 casat
ObGA — 30 carat
BEM — 90 carar

Cyper 46, 3 6et

123




Enai Stepik.org mimatgopMachiHBIH MYMKIHIIKTEpIHE KBICKAIA TOKTAJIBII
KEeTeHiK.

Stepik.org onnaiin OutiM O6epy pecypchbl — peceiinik OuniM 6epy miaaTdopmacs
KOHE TETiH allblK OHJAWH KypcTapbl MEH ca0aKTapbhIHBIH KOHCTPYKTOPBI OOJIBII
TaObLIanbl. Stepik.0rg cailTeiHma kapusIaHFraH OaplibIK KypcTap MEH MarepHuaiaap
Creative Commons Attribution-ShareAlike 4.0 nuiieH3USACHIHBIH IIAPTTAPbI OOMBIHIIIA
TET1H MaiJaJlaHyFa JIUICH3MsUIaHFaH OOJIBIN TaObIIa Ibl.

Stepik.org onmaitn Oimim Oepy miaTdopmacel 36-cyperte OeiiHeneHreH
MYMKIHJIIKTEepre ue 00bIn Ta0butas! (47-cyper).

[ Stepik.org onaitn 6iiM Oepy mI1aTGOPMAaChIHBIH MYMKIHIAIKTEPI:

%[CTYIIGHTKG 03 O€TIMEH OKYbIHA IIEKTEYC13 YaKbIT,

ﬁ[gp CTYJCHT 63 KapKbIHBIMEH XYMBIC 1CTEH aylaibl;

H[KOJDKCTiMI[iJ’IiK IICH allIbIKTHIK;

%[OKBITyH_IBIFa CTYJEHTTEP/I1H KbI3bIFYIIBUIBIFbIH APTTHIPY;

H[6€I>'IHCMaTepHaJII[ap MEH MOTIHJEpAl OIpIKTIpY;

H[(iaf‘aﬂayI[I)IH OQIIIBIK KYyHec;

( .. )\
TYCIHIKTCMCIICP MCH IIOJYJIap apKblIbl OKBITYIIBI MCH

CTYJEHT apachblHJarbl Kepl OalIaHbICThl YUBIMIACTHIPY
.

( . . )
KYpCTBl JKaKCapTy VIIIH CTYACHTTEPIIH KYMBICBI MEH

JKayanTapblHbIH AEPEKTEP KOPBIH NaliIAIaHy;
.

H[CTyz[eHTTep TypaJibl CTATUCTHKA MEH €CenTepAiH OO0JIyHI;

KYPC KYPBUIBIMBIHBIH UKEM/ILIIT;

( )
KEKE KypCTapAbl KYpy KOHE CTYICHTTEp CaHbIH IIEKTEYy
(MYMKIHAIT; )

KE3€H/IIK OKBITY bl )KY3€Te acbIpy MYMKIH/IIT1;

lCTyI[eHTTepI[iH IIEKTEYC13 CaHbl;

Cypert 47 - Stepik.org onnaiin 6iim 6epy miaTdopMachIHbIH MYMKIHIIKTEPI
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WNuTtepaktuBTi OlmiM  Oepy  miaTgopManapblHa  HETI3AEATEH  Kypcrap
ayIUTOPUSIIBIK OKBITY/BIH aHAJIOThl, COHJai-ak ©3 OeTiHIe OulM aly KOHE
npoOyieMaliap/ipl IICIIyre KaKeTTl JaFablaapAbl alyAblH HETi3ri (GakTopbl OOJIBIM
TaOBUIATHIH MOHJIEp OOMBIHILIA OKY MPOIIECIH YHBIMAACTHIPY KYpaJibl pETIH/IE Maiiaabl
0osbIn TaObLIAIB! [226].

Kypc KOHCTpYKTOpBI CTYJEHTTEpre OepIreH aKnaparThl Kyheneyre MyMKIHIIK
oepeni. «kKypc — Moaynb — cabak — Kajjam» uepapxuschl aKnapar IeH TarcblpMaiapbl
KypbutbIMAaiibl. CabakTap MOTIH, O€iHE A9piCTep KoHE MPAKTUKAIIBIK TarchipManap
TYPIHJIET1 CYpaKTap HeMece TEOPUSHBI KAMTUTBIH KajaMaapaand Typasasl. Kamammapabt
KYy3ere acblpy YIIH KOHCTpykTop 20-maH actaMm opTypil TamcelpManap TYpJepiH
ycoiHaAbl. Jlu3aitn OoMbIHIIA KapamabiM (IypbIC JKayanThl TaHAay HEMece MIeHTiMIl
€HTI3y) oHe Oenriai Oip MoHAepre ’kayan TYPIHJE COMKEC KEJETiH Tarchipmaiap
(MbICaNbl, KOATHI €HTI3yre apHaJiFaH Tepesesiep) YCbiHbUIFaH. KypcThl Kypy oHaa
KOJIaHBLJIAThIH MaTepUaIapbl 931pJiey i, KypC KYPhUIBIMBIH K00alIayabl dKOHE OHbI
KypC KOHCTPYKTOPBIHA SHTi3y i Tanan etesi [177 6. 194].

CoHbIMEH KaTap, KOHCTPYKTOp OuTiM Oepy mpoileciH Oakpuiay yuIiH OipkaTap
apHaiibl MYMKIHAIKTEpA1 YCbiHAAbl. Kypc OKBITYHIBUIApHI CTYJIEHTTEPAIH YJrepimi,
TarchlpMaiap/bl OPbIHAY CTATUCTHKACKHI )KOHE CTYICHTTEP/I1H Kepl OaiIaHbIC OpEeKeTi
Typajibl KOJDKETIM/II AEPEKTEP Typallbl €CenTepre KO KeTKi3e anabl.

Stepik.org mmartdopmachkl YCHIHATBIH MYMKIHIIKTEp HETI3IHIEC KYPBUIFAH KypC
(48-cypeT) ayauTOPHSUIIBIK OKBITyFa KOCBIMINIA OOJBIT TaObuIaAbl koHe 6B01501
«MareMatukay, 6D01502 «Maremartuka-UnpopmaTuka Sl oepy
OarapyiamManapbl OOMbIHIIIA OKUTBIH CTYI€HTTEPIe apHAJFaH.

JneMeHTap MaTeMaTuKa

ChISEIKTEIK TEHAEYNER MEH TEHCISAIKTER — GYN NaH MEKTEN NeH XOFAPLE! OKY OPbIHAAPLIHAETbI
HEN3r METEMETHKANEIK, GaFemTapakH, Gipi. On chigbiKToiK, anrefpa HerisgepiH, TEHLEYNER MEH
TeHCigLIKTepi Wewy 34iCTEPIH MaHE CNEPALIH, KONAAHY CANanapoiH 3epTTengi.

Cpeaxui
il YPOBEHE ® 68

L'lEM}" Bbl Hay4HUTECb
MaTeMaTHKaNbIK, JaF4pINap 4aMbITy,
Macenenepai MaTEMaTHKa bIK, MOLENbASP aPKbINbl WLy,
Norvkansly, oANay KasineTid gaMeITy;
SPTYPNI ecenTepai WelWyaik, anropuTMEIK SAICTEpiH MeHrepy;

Lndpnoik, 6iniM 6epy TexHoNorMAnNapeld nanganaxy (GeoGebra KemeriMes
DYHKLWANAD MEH TEHLEYNEPAIH rpadMKTepiH canyabl yApeHy, Excel apKbinb
ecenTeynepii asTOMAaTTaH4bIpy, [epekTepi Tanaay MaHe rpaduKkTep Kypy,
Wolfram Alpha nnaThopMackIH NaiganaHsin, KYpAEni TeHAeynep MeH
TEHCIZNIKTEPI MbINOAM HaHe THIMAI Wewry)

SMIpNiK MaHe KaCiGn faFabiNapbiH KanninTacTeipy (MaTeMaTHanaik GiniMaj
IKOHOMMWKE, HHKEHEDWA, AKNAPATThIK, TEXHONOTMANAD CHAKTLI Cananapaa KonaaHy,
Tanoay waHe WeliM Kadbingay KatineTid 4amMoiTy)

KoMMYHMKALMWA WaHe BIpNeCKeH WYMbIC JaFAbINADbIH AaMbITY (MaTeMaTUKAanbIK,
HITWHENep4l TYCIHIKTI TYpOas OaAH0aY MaHe TYCIHIIpY SaF4ninapbiH
KanoinTacToipy, ¥o6anap MeH TONTHIK, MYMbICTAD aPKblfibl 83308 SPEKETTECY MaHe
GIpNecin MyMbIC ICTey THIDWOBCIH MUHAKTaY)

Cyper 48 - «DnemeHTap MaTeMaTuKa» MoH1 OOMBIHIIA KYPCHI
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Mporpamma Kypca 8-anta. TpuroHoMeTpUANbIK TeHaeyNep MeH TeHcianikTep

1-anTa. CbI3bIKTbIK TEHOEYNEP MEH TEHCISAIKTED. 9-anTa. leomeTpuA. MNaHNMeTpUA.

2-anTa. Paunoran TeHaeynep MeH TeHCi3gikTepai wewy 10-anta. [leHec durypa Typansi yFbim. Kenbypeiwrap
TepTBypbiTap.
3-anTa. Moayne TaH6ack! acTelHAa alfiHbIManbIcbl 6ap pauMoHan

TeHaeynep 11-anta. WeHBep. OeHrenek. ¥aHama MeH KWW,

4-anTa. KepceTkiwTik Tekaeynep Mex TeHcisaikTep 12-anta. CTepeoMeTpua akcruomanapsl. KericTikteri durypanap.
5-anTa. Jlorapndmaix TeRgeyNep XaHe TeHcizgikTep 13-anta. Eki xaKTbl GypeiwTap. KemxaxTap.

6-anTa. KepceTkilwTik ®aHe norapudmaixk Teqaeynep xyheci 14-anta. UppauuoHan TeHAeyNep MeH TeHCI3AIKTep

7-anTa. TpUrOHOMETPWANbIK 8PHEKTEPAIH Terbe-TeH TypneHaipynepi 15-anTa. Aitnany neenepi xaxe onapablt anemeHTTepi

Cyper 49 - KypcTbsiH MOy IbIIEP1

15 OKbITYy MOAYNIHIH OpPKaWChICHl IOHHIH TaKbIPHINTAPbIH KEe3€H-KE3E€HMEH
MEHIepy/Jll KamMTaMachl3 €TETiH JopicTep, UU(PIBIK KypailapMeH HpaKTUKaJIbIK
KATTBIFYJIAp KOHE MporpaMmarnaybl KoJJaHyFa OarbITTaliFaH OUTIMIepIiH ©31HAIK
*KyMbIChIHBIH ~ (OBOX, BOX), coHbiMeH KaTap KOCBIMILIA MaTepuaiaap
KoMOWHanuACH  TypiHae yceiHbuFaH  (50-cyper). KypceThiH — TaKbIpbIITaphl
cUJUT1a0ycTarbl KYHTI30€MIK-TaKbIPBINTHIK JKOCIApFa HETI3ACNTeH TaKbIPBIITapAbl
KAMTHUJBI: CBI3BIKTBIK TEHACYJEp MEH TEHCI3MIKTEp, paluoHan TeHAeyJep,
KOPCETKILITIK TEHJIEYJIEp, Jorapu(pMIIK TEHIAEYJIep TPUTOHOMETPHUSIIBIK OPHEKTEP/IIH
TeHOE-TeH TYPJICHIIpYJiepl, TPUTOHOMETPUSUIIBIK TEHJACYJEp MEH TEHCI3AIKTED,
TUIAHUMETPUSIHBIH HET13r YFBIMJIaphl MEH aKchoMajapbl, €Ki >KaKThl OYphIIITap,
KOIDKaKTap, )KoHE T.0.

1-anTa. CbI3bIKTbIK TEHAEYEp MeH TeHCi3aiKTep.

Kipicne. Cbl3blKTbliK TeHAeynepai wewy. MapameTpnepi 6ap cbisbIKTbIK TeHaeynep. Col3blKThlK TeHciaaikTepai wewy.
MapameTpnepi 6ap Cbi3bIKTbIK TeHCI3AIKTEp.

1.1 Oapic

1.2 MNpakTHKanoIK, cabak,

1.3 0BBXK

1.4 KocbiMmiia Tanceipmanap

Cypert 50 - Moaynbaep/iiH KYPbUTBIMBI

OpOip TakpIpblll OOWBIHIIA TEOPHUSUIBIK  MaTEpHAIIAP  MPAKTHKAIBIK
cabakTapAarbl — TamncbIpMajiapJbl  OpbIHAAyFa  KaXETTI  HETi3T  YFBIMIApbl,
aHbIKTaManapapl koHE (opMynamap/bl KaMTUTBIH KbICKa >kaz0amap (opmarbiHIa
yceiHbUIFaH  (51-cyper). EHri3inreH wMarepuanjgap ayauTOPHSUIBIK —J9picTepal
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HBIFAUTYABl KaMTaMachl3 €Te[l JKOHE OKEHIT OKY VIIIH Heri3ri YFhIMIapbI
KYPBUIBIMIAiIbl. KypCTBIH epeKIIesiri TCOPUSIIBIK KOHCIICKTLIep JICKIIHSUTBIK
MaTepuaIbl TOJBIFBIMEH KaWTalmamailbl, HEri3ri OiaiMal OekiTyre OarbITTalFaH
KBICKAIlla TYCIHAIpMEeIIepPMEH KOHE MBICAIAPMEH TOJIBIKTHIPBLIAIBI.

@ stepk ppao@moEsER

z
3nemenTap MaTemMaTHka 1.1 flapic /
Mporpecc no kypey: 2/19

1 1-anTa. CorabiTbI TeHA- Aapic N21: CbI3bIKTbIK TeHAeyNep MeH TeHCi3aiKTep

1. CbI3bIKTbIK, TeHAeynep

AnbIKTama:
ChISbIKTBIK TeHAey - 6yn 6ip Hemece GipHelue ailHbIMANbINADAAN TYPATBIH, 3pGIP aiHbIMANBIHBIK GipiHLI Aapexeci 6ap Tenaey. annbt

TYPAE, 6ip aitHbIManbIChi 6ap ChIabIKTHIK TEHAeY:

MYHRaFbI 8 XaHe b - HaKTbl CaHaap, a0

(TeHaey Coi3bIKTbIK 60Ny YLK aHBIMANBIHBIK KOIDOUUMEHTI 3aa Henre Tex, 60Maybl Kepex.)

LWar 1 Crenyloumi war >

3.3 0BOXK

34 K
P ——— < ]

41 flapic

4.2 MpakTHKaNsIK Ca6aK

43 0BOX

Cypert 51 - TeopusuiibIk xkaz0anap

Flipped learning (TeHKepUIreH CHIHBIN) TEXHOJIOTHSCHI HETI31HJIE CTYACHTTEP
TEOPUSUIBIK MaTepuaiiapra alJblH ajla KOJ >KeTKI3edi, Oy omapra cabakka
JTalbIHIATyFa AKoHE JopICTEpAET] aKmapaTThl KaKChl KaObulgayFra MYMKIHAIK Oepel.
OKy mpoIecidH OChIHJail TOCIIMEH YUBIMAACTHIPY CTYACHTTEPAIH cabakka OelceH/l
KATBICybIHA JKaFJall »kacar, ojapibl ©3 OEeTIHIIE MacelieNepil ey XKOJIIapbiH
13/1IeHyTe bIHTaNaHAbIpabl. COHBIMEH KAaTap CTYAEHTTEP TEOPUSIIBIK MaTEpUaAIIapMEH
HUQPIABIK TYpAE KYMbIC ICTeYAl YilpeHel, Oys e3 OeTiHIle OUlIM ally JaFIbUIapbiH
JAMBITYFa jKoHE O11IM Oepy TEXHOJOTUSIAPbIH NMalijanaHyFa bIKIaa eTel.
Marepuanmapasl MeHrepy OipHelIe KagaMaapasl KaMTHIbI (52-cyper).

1.1 Oapic

Cypert 52 - JlopicTi MEHrepyre apHajIFaH *KeKe KaJaMIaphl

Mpeicanel, 1-mm gopicTiH 2-m1 Kagambl «bip alHBIMANBICKI 0ap CHI3BIKTHIK
TEeHJEYJIepAl HIelly alrOpUTMI» TYCIHITIH KaMTUAbI (53-CypeT), ai 8-1i11 Kaambl OChI
TakpIpblll  OoMbIHIIA «[IpakTUKaNBIK TamnchlpMaliap» IIEHIy JKOJJAApbl MEH
MBICAJIIBIPBIH YChIHABI (54-cypeT).
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2. Bip aifiHbIManbickl 6ap cbi3bIKThIK, TEHAEYNEpAi WeLly anropuTMmi

LWewy Kagamaapsbl:

1. bapnblK, afHbIMaNbINapabl TEHAEYAIH 6ip XaFblHa, 60C MylWenepal eKiHLI XaFblHa MUHEKTaY.
2. ARHbIManbIHbIH, Ko3h GuruneHTiHe 680y apKblibl X-TiH MaHIH Taby.
3. Wewimpi Tekcepy YLWiH X-TiK, M3HIH 6acTanKbl TEHAEYTE KOK.

Meican:
5x-7-8

1. AfHbIManeinapaol 6eny: 5x=8+7
2. KocbIHAbIHbI ecenTey: 5x=15
3. AliHbIManbIHbIH Ko3h GuUneHTiHe Geny: T = % =3

Cypert 53 - [lopicTiH 2-1111 KagaMbl

8. MNpakTUKanbIK, TancblpManap

Tanceipma 1:
Teraeyai WelliHiz:
Tx-5=2x+10
Wewyi:
1. ARHbIManbinapabl Gip KakKa MUHaKTalMbl3:
Tz—2x=10+5
5z =15

2. %-Ti Tabambl3:

_ 5
r=3=3
Tancbipma 2:

TeHciaaikTi WweLin, UHTEpBan TypiH/e XasblHbl3:

dz-T7<9
Wewyi
1. dr <947
dr < 16
2 rg%
T =4

Waya6bi: x=4. KoopAWHaTanbIK Ty3yae 4 }aHe 0faH Killi MaHAep WHTePBaNbIH 6enrineimia: (—= 4],

Cypert 54 - [lopicTiH 8-1111 KagaMbl

Jlopic maTepuanbIHIa MaTEeMATHKAJIBIK TYCIHIKTEPI1 KOPHEKI TypAe TYCIHAIPY

JKOHE KypJelsi mporectepal OelHeney VIIH TpauKaIbIK HIUIFOCTpaIUsiiap

KOJIIaHbIaAbl. Byl WiDTFOCTpanusiap CTYIOEHTTEpre MaTeMaTHKaIbIK OOBEKTIEp

apachIHIarbpl OailaHBICTAP/ABI JKAKChl TYCIHYT€ JKOHE OJIapJblH CHUIaTTamMallapblHa
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OPTYPJIi MapaMeTPIIEPIiH SCEPiH TayiayFa KeMeKTeceai. Mbicaibl, PyHKITMOHAIIBIK
rpaduKTEp HAKTHI YaKbITTa KOG UIIMEHTTEPl ©3repTyre >koHe OHBIH TI'padUKTIK
TYpiHE Kallaii ocep eTeTiHIH Kepyre MyMKiHaiK OeperiH GeoGebra kemerimeH
caibiHFaH (55-cyper).

JlopicTep COHBIMEH Karap ICpeKTepAl Tajijgay >KOHE €CENTey HOTIKEIEpPiH
kepcery ymiH Excel kemeriMeH xacamraH TpaduKTep MEH IuarpaMmmanapibl
KaMTUIbl. ['paduKanblk SJIeMEHTTEp TEHACYJep >KYHEeCIHIH IIenrmaepl Hemece
BIKTUMAJIJIBIK YJIECTIPIMI CHUSIKTHI KypJesl YFBIMAApAbl TYCIHY KEHUIIETY Kypajibl
perinne Kpi3MmeT etell. COHbIMEH KaTap, rpauKajiblK HILTIOCTpALUAIaApIbl KOCY
CTYACHTTEP/1 63 OETIMEH KYMBIC 1CTEY JKOHE MPAKTUKAIIBIK TAllChIpMaTapAbl OPbIHAAY
Ke31H/1e KOpHEK1 a/icTep i OesceH i KoMAaHyFa bIHTalIaHAbIPaIbl.

9. NpadmKansbIK, unnocTpaumsanap

1. Tengeygiw, rpadmri:
TeHaey 2x+y=3 KOODAWHATANbIK, MA3bIKThIKTA Ty3y PETIHAE GeiHeNneHen).

« x=0 6onca: y=3. Hykte: (0,3).
o y=0 onca:2x =3 > r = % H\-‘I(Te:{%.{]}.

Cyper 55 - Geogebra miargopmackiHia cajiblHFaH rpaduk

¥YCBIHBUIBIN  OTBIPFAH OJICTEMEHIH HETI3r1 3JEMEHTIHIH Oipl TEOpHUsIIbIK
MaTepHaIapabl OKBITI-YUPEHY KoHE MPaKTUKAJIBIK TalChlpMaiapbl OPbIHAAY YIIIiH
UGPABIK KYpalaapasl TMaigagaHyIbl TYCIHIAIPY OOMBIHINA HYCKAYJIBIK OOJIBII
taObuTazpl. Op TakeipbinTa GeoGebra, Excel, Wolfram Alpha sxone Python cuskrer
UGPIBIK Kypaagapsl Kaiai maigaiaHy KepeKTIiriH TYCIHIIPETIiH MaTepuangap oap
(56, 57, 58-cypertep). ArtanraH nmu@PILIK Kypajigap CTyACHTTEpre ecemnteyiaepi
aBTOMaTTaHABIPYFa, TpadUKTEP/Il calyFa )KOHE HOTIDKENEp Il TaljayFa KOMEKTEeCeIi.

Mpicanbl, «TpUTOHOMETPHSUIBIK ©OPHEKTEPAIH TEHOE-TeH TYPJICHIIpYJIepi»
TakbIpbIObIHAA cTyAeHTTep GeoGebra muatdopmacbiHia TeHACYNIEepaiH TpaduKTepiH
TYPFBI3yZIbl, OHBI TaJAay/bl YiipeHeai. Teopusuiblk Matepuanaa OepiiireH HycKayap
rpaduk TypiHe KOAI(DPHUIIUEHTTEPIIH 9CEPIH 3€PTTEY VIIIH MPOrpaMMabiK KYPaJIbl
KaJlall Maijgalany KEpeKTIrH Ke3eH-Ke3eHIMeH TyciHaipeai. Excel mporpammach
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GYHKIHUSIHBIH MaKCHUMAJIJIbI JKOHE €H TOMEHT1 MOHACPIH Taly CHSAKTBI JACPEKTEpIi
TaJIayabl YCBIHAIBI, O CTYACHTTEPre JEepeKTepi OHICYl KOHE MaTeMaTHUKAJIBIK
Kypajagapabl TOXIpuOe e KoaaaHy1bl YUpeHyre MyMKIHIIK Oepei.

Ocbunaiiia, KypCThIH TEOPHUSJIBIK OeuiriHe MU@PIbIK TEeXHOJIOTHUSIAPIAbI
WHTErpalnsiay aKmapaTThl MAacCUBTI KaObUIIAydaH MaTepHaIMEH OCJICCHI YKYMBIC
icTeyre Koyl KaMTaMachl3 €Te/Il.

Lnppnblk, 6iniMm 6epy TexHonornanapbiH "Cbi3bIKTbIK, TEH4EYNEp MeH TeHCi3AikTep"
TaKbipbl6bIHAA KONAaHY

1. GeoGebra - rpaduKTepai TYpFbi3y XXoHe BU3yanusauma

GeoGebra — maTeMaTMKanbIK ecenTepai rpadrKantlk, TYDFbIAaH LSS MaHe BUSYanuaaunanayra apHanFaH Kypan.
KongaHy wongapsl:

+ CbISbIKTBIK TeHaeynep MeH TeHcisgiktepai rpadukansik, wewy: Mbicansl, y=2x+3 waHe y=-%+1 TeHAeynepiHiH, rpaduKTepiH cany
apKbinbl 0NapAblH KMbINbICY HYKTECIH TadyFa 6onaabl. Byn cianepre TeHaeynepAiH WelliMaepiH KepHeKi TYpae Kepyre MyMKIHAIK
Bepeni.

* Mbicanbl, 2x+y=5 TeHciagiriH GeoGebra-fa Bu3yanuasayuanay apkbinbl WeLiM anMarbiH KepceTyre Gonagbl.

GeoGebra-pa rpaduk TyprbIsy

1. GeoGebra K,oCbIMWACHIH alWbIHbI3:
KomnbroTepre opHatbinFad GeoGebra KocbiMwackiH Hemece GeoGebra Bef-HyCKAaChIH alblHbI3.

2. Tenaeypi eHrisiHis:
JKpaHHbIH TeMeHri Genirinae opHanackaH Kipic woneiHa (Input) TeHaeyiHizai xasbiHbI3. Mbicanbi:

y =2x + 3

Cyper 56 - Geogebra nupibIKk KypajblH KOJIIaHy OOMBIHIIA HYCKAYJIBIK

2. Excel - pepekTepai Tangay ¥oaHe WewiMmaepai TeKcepy

Excel 6aFnapnamacol MaTeMaTUKanbIK eCeNTepai Wellyae XaHe AepekTepai Tanaayaa TviMal Kypan 6onbin Taéblnanbl.
KonpaHy xongapbl:

+ KecTtenik apicnen Tengeyneppi wewy: Fxcel apkbinbl aiHbiManb MaHaepre calikec yHKUWA MBHIEPIH ecenTen, HaTUXKeNepi kecTe
TYpiHOe KepceTyre Gonafbl.

+ Tpadmk Typrei3y: Excel-niH rpaduk Kypy MyMKIHAIMNH NaRganaHa oTeIPbIN, ChI3bIKTBIK, TeHAeYNepaiK, rpadukTepid canyFa 6onagbl.

« Mogenbgey: Mbicanbl, GipHELLE ChI3bIKTbIK, TEHASYNEPAIH WelliMaepiH Mogenbaey ywiH Excel-giH dopmynanapbid Kongaxy.

Excel-ge KecTe Kypy XaHe rpaduK TYpFbisy

1. Excel-gj awy:
KomnberoTepae Excel 6arnapnamachbiH iCKe KOCbIHbI3.

2. AlHbIManbl MaHAEpiH eHrisy:

+ A BaFaHblHa X M3HEDIH a3blHbl3 (Mblcanbl, -5-TeH 5-ke AefiH).
+ B 6araHblHa y=2x+3 (opMynachl 60AbIHIWA eCenTeneTiH Y MaHAEPIH eHriziHia.

Mebican:

« A2:-5
o A3-4
* A4:-3 (aHe T.c.C. MBHLAEPAI TONTLIPY)

Cyper 57 - Excel nporpamMmmacsid Koj11aHy OONBIHIIIA HYCKAYIIBIK
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3. Wolfram Alpha — aBToMaTTaHABIpbINFaAH ecenTeynep XaHe Tangay

Wolfram Alpha — maTemaTHKanblk, ecenTepi Wellyne aBTOMATTaHAbIPBINFAH XaHE aTe KYaTThl Kypan.

KonpaHy ®onaapsl:

Kyppeni Tenaeynepai wewwy: OKyWblNapra YNKeH XyRenepai Hemece napameTpni TeHaeynepdi Wolfram Alpha apkbinbl Welly oHaii api
THiMAI.

Texgeynep xyheciH wewy: Meicanol, Wolfram Alpha-Hbl naiaanaHein, 2x+y=5 xaHe x-y=1 TeRaeynepiHiy WeLiMiH aBTOMATTbI Typae
TaByra 6onansl.

Tekcepy waHe Tangay: OKyLwbinap e3fepiHid wewimaepid Wolfram Alpha apkbinsl Tekcepin, KaTeniktepid Tangan anaas.
1. Wolfram Alpha-Hb1 awy

1. Be6-lWwonfbIWThl alWbIn, MblHa calTka eTiHia: hitps:/www.wolframalpha.com.
2. bacTbl 6eTTe izaey xonafbl 6onanbl.

2. CbI3bIKTbIK, TEHAEYAI Welly
Mbican:
2%+5=15
1. 13ey )onaFblHa Keneci MaTIHAI eHrisiHia:

solve 2x + 5 = 15

2. Enter nepHeciH 6acbiHbI3.

Cyper 58 - Wolfram Alpha uudpasik KypaibH Koyijiany OOHBIHIIIA HYCKAYIBIK

KypcTbiH npakTukanblk cabakTapbl CTYJIEHTTEPAIH Tallay, JOTUKAIBIK OWay
JKoHEe MUAPABIK KypajagapAbl KOJJIaHy JaFAblIapblH  OIpTIHAEH JAaMBITY]IbI
KaMTaMachl3 €TeTIH KWBIHJBIK JCHTeiiepl OOWBIHINA YHBIMIACTBHIPBUIFAH >KOHE
O6JIHTeH TarnchlpMaap KUbIHTHIFBIHAH TYPAbl. 15 TaKbIPBINTHIH OPKANUCHICH YIIIH 9
tarnceipma 0ap (KocbiMia), onap MbIiHanapsl KAMTHABL:

A npgenreitingeri 3 Tanceipma (Oa3zaiblK JEHren): Oy TamncelpMayiap Aopic
MaTepHualblHAa 3€PTTEIreH HEr13r1 YFbIMIAp MEH dJicTepnl OekiTyre OarbITTajFaH.
Mpicaibl, OyJ1 6epuired apryMeHTTepAeri GyHKIHs MOHIEPiH Ta0y HEMECE ChI3BIKTHIK
TEHJEYJIeP /i Ty CUSIKTHI KapanaibiM ecenteyiiep 00ysl MyMKiH (59-cypeT). OpOip
JYPHIC MICHIITeH ecenKe 0al >KMHAKTaTa/Ibl.
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CbI3bIKTbIK, TeH4ey/nep MeH TeHCi3fiikTepre ecenTtep

A-peHreini ecenTtep.
1.2 MNpakTukanbik, cabak, 4 1z 12 waroe npolgeHo 1 K129 6annoe nonydeH

LLlewimiH TaybIn, }ayabblH }a3blHbl3:

224+3=T

BeBeguTe MaTeMaTU4eCKYHO hopMyny

Tak To4yHo!

2

Cneayrowui war PelwnTk cHoBaA

Cyper 59 - [IpakTukanbik cabakTbiH A-aeHreii ecedi

B nenreitingeri 3 Tanceipma (opTaiia AeHren): ochl ASHI € Ieri TarchipMaap bl
mrenry OipHele Kagamaapasl Kojjanyasl Tanan eteai [208]. Meicambl, CTyaeHTTED
TEHJEYJIep KYHECiH mienty OapbIChIHIIA OPTYPJI IICNIy SJICTEPiH Tajaay apKbUIbI
CaHJBIK TI30EKTEpIiH KacHeTTepiH 3epTTey Tanan eriaeni (60-cyper).
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CbI3bIKTbIK, TeHAeynep MeH TeHCi3/likTepre ecenTtep

B-penreini ecentep.

Texaeyni ipHelle TyYpAi aAiCNeH WbIFapbiHbI3, WeLIMIH TaybIn, ¥ayadblH Xa3blHbl3:

2r+3=z+8

BBeauTe MaTteMaTu4eckyro Gopmyny

HauyHuTe HabWMpaTb MaTeMaTUYECKYH hOpMyNy, YTo6bl YBMAETb pesynbTaT

1 6ann 3a pelweHne.

Cyper 60 - IIpaxTtukanbik cabakTeiH B-meHreitn eceOi

C npenreitinmeri 3 TancelpMa (KETUIIIPUITEH JEHTeH): MUdPIbIK pecypcTapibl
KOJJIaHyFa OarbITTayiFaH OoJibil TaObUIambl, Oy omicTiH epekmeniri GeoGebra,
Wolfram Alpha nemece Excel cusikrbl mudpiblK Kypaagapasl maiianaHy apKbUIbI
MaTeMaTUKaJIBIK ~ €CenTepil  Tajjay, MOJENbACY JKOHE  BH3yalu3alusiay
KapacTeIpbutanbl. Mpeicansl, crynentrepre GeoGebra KypanbiHma (QyHKIUSHBIH
rpadurid Kypyra >KOHE OHBIH JKCTpeMaliapblH TabyFa, COAaH KEHiH HOTIKEIep.i
noctypi TtociiMeH HeMece Wolfram Alpha kemeriMeH »acanraH ecenrteyjiepMeH
canbicThIpyFa OarbiTTanansl [181 6. 173]. Keiibip ecentepae Excel cannpik nepexkrepai
Tajiay HeMece CTaTUCTHKAIBIK eCenTeyep KYpri3y yimiH Koiaaanbuiaasr (61, 62, 63-

cyper) [210].
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CbI3bIKTbIK, TeHJeYyNnep MeH TeHCi3AiKTepre ecenTep

C-peHreini ecentep.

Tanceipma 1: GeoGebra-ga rpadmk Kypy XaHe KUbINbICY HYKTenepiH Taby

WapT:
EKi CbI3bIKTbIK, (YHKUMAHBIH, KMbINbICY HYKTECIH TabblHbI3 XaHe OHbIH, rpatukTepiH GeoGebra-aa canbiHbla:

yl=2x+3
y2=-x+5

Kapampaap:

1. GeoGebra-na ap GYHKUMAHBIH, rpaduriH canbliHbl3.

2. ©YHKUMANAPAbIH KUbINBICY HYKTECIH TabblHbI3.

3. HaTMXeHi KonNMeH ecenTen TeKcepiHia: 2X+3=-X+5

4. ANbIHFaH WelwiMAai rpaduKTeH KepHeKi Typae TeKcepiHia.

BBeguTe MaTeMaTU4ecKyto popmyny

HauyHuTe Ha6MpaTb MaTeMaTUUECKYH) hOPMYNY, YTO6bl YBUAETb PesynbTaT

1 6ann 3a peleHne.

Cyper 61 - [IpakTukanbik cadbakTeiy C-meHreini ecedi
(Geogebra mnatdhopmachiHa HMIbIFApyFa apHAJIFaH)
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Tancbipma 1: GeoGebra-ga rpadmk Kypy ¥aHe KMbbICY HYKTenepiH Taby

Wapt:
EKi CbI3bIKTbIK, DYHKLMAHbIH KWMbBINbICY HYKTECIH TabblHbl3 XaHe OHbIH rpadukTepiH GeoGebra-aa canbiHbi3]

yl=2x+3
Y2 = -z +5

Kapgampap:

1. GeoGebra-na ap dyHKUMAHBIH rpadwrid canbiHbi3.

2. DYHKUMANAPAbIH KMbINbICY HYKTECIH TabblHbI3.

3. HaTuxeHi KonMmeH ecenTten TeKcepiHia: 2x+3=-x+5

4, AnbiHFaH wWewimai rpa@wWKTeH KepHeK TYpe TEKCEpiHi3.

Beeaute MaTeMaTU4decKyo dopmyny

HayHuTe HabupaTb MaTeMaTHYecKyo (OpMynY, YTOEb! YBUAETb pesynbTaTt

1 6ann 3a peleHne.

1.2 MpakTuKanbik, cabak, 4 w3 12 waros npongedo 1 W3 9 6annos nonydes

Tancbipma 2: Wolfram Alpha apkbinbl TeHEyNep wyieciH wewy

Wapr:
Keneci TeRASyNep #yRLCiH WeLWiniz:

Jr+dy=06
Toy=

Kapampaap:
1. Terpeynepol Wolfram Alpha-+a exrizi-is:
solve {3x + 2y = 6, x - y = 1}

2. WewimiH #a3bin anbiHbI3 MaHE HITHHEH] KONMEH TeKCepiHi3.
3. Wolfram Alpha-HaiH KagaMably, WeliMIepis Kapan, OHblH KONMEH SCenTeyMes C3AKEC KENETIHIH aHBIKTaHbI3.

Cyper 62 - [Ipaktuxanbik cabakTeiH C-meHrein ecedi
(Wolfram Alpha nmnardgopmacsinia mbslFapyra apHaiIFaH)
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Tanceipma 1: GeoGebra-ga rpaduK Kypy XaHe KUbINbICY HYKTenepid Taby

LWapT:
EKi CbI3bIKTbIK QYHKUMAHBIH KMbINbICY HYKTECIH TabblHbl3 XaHe OHbIH, rpad@ukTepiH GeoGebra-aa canbiHbla:

yl =2z +3
y2=-z+5

Kapgampgap:

1. GeoGebra-ga sp GyHKUMAHBIH, rpadwurid canbliHbI3.

2. DyHKUMANAPAbIH KMbINbICY HYKTECIH TabblHbI3.

3. HoTuxeHi KonMeH ecenTen TekcepiHia: 2x+3=-x+5

4. AnblHFaH Wewimai rpaduKTEH KepHeKi Typae TekcepiHia.

BeBeguTe MaTeMaTU4eCKYyto hopmyny

HauHWTe HabUpaTb MaTeMaTUYECKyHo hopMyny, YTOEbl YEUIETL peaynbTaT

1 6ann 3a peleHne.

1.2 NpakTukanolk, cadak, 413 12 waros nponggso M3 9 Gannos nonydex

Tancoipma 3: Excel kemerimen gepexTep Tangay

LWapT:
Keneci AepexTep MHbIHB! YILIH Chi3bIK Thi¥, PErPeCcCHA MYPri3iHi3 MaHe ChISbIKTDIK, TeHAEY KYPbIHbI3:

« x=[1,2,3,4 5
« y=[2,4,54 7]

Kapampap:

1. Excel-re nepexTepai eHrisiniz (A GaFaHbiHa X, B GaFaHbIHE v).

2. KipicTipy — Ouarpamma — LUawbipaHK bl QHarpaMma apbinbl rpaduy TYDFoI3bIHbIS.
3. TpatMHTEr QepeKTepre TREH] Chl3bFbIH KOChIHbI3 (Chi3bIKTbIK, PEFpECCHA).

4 Excel apKpblnbl anblHFaH DErPECCMA TEHAEYIH Ha3nIN aNblHbl3.

5. Tewoeyni nalganaHeln, x=0 yilis GomKamMosl y-Ti CenTeHis.

Cyper 63 - [Ipaktukanbik cabakTeiH C-meHrein eceOi
(Excel mporpammacsinia msirapyra apHajFaH)

TancelpmanapablH —KypAEIUTIK JEHrednaepl MeH Typiepl CTyIeHTTepIiH
JIOTUKAJIBIK OWIay JaFaplIapblH OIpTIHAEN KEHEHWTyre OarbITTajFaH: KapamnaibiM
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ecenTeyyiepAeH OacTarm, Kell JSHreil TanaayFa KoHe IpoLecTep/i aBTOMATTaHABIPY
YIIiH mUQPIBIK TEXHOIOTUSIIAPABl KOJAaHyFa JehiH. byl KYphUTBIM CTYACHTTEPIiH
OPTYPJIl JaWBIHIBIK JCHTCHIIEpIH €celKe ajyFa MYMKIHIIK Oepeai KoHe oJapibl
OarapiaaMabIK KOHE aHAIMTHKAJIBIK €CEeNTep Il MICITYAIH TEOPHICHIH J1a, dIICTEPIH
ne OeJICeH i uTepyre bIHTATAHIBIPAIbI.

JlorukanplK OIIayabl JaMbITyJa MPAKTUKAIBIK TarchlpMaliapIbl OpBIHAAY
npouecinzeri Stepik.org mmaTdopMachiHBIH KbUIAM Kepi OailjlaHbIC — AJIEMEHTI
MaHBbI3/1bI POJIb aTKapaabl. Ce6edi, xpuiam Kepi OailIaHbIC CTyICHTTEPTE 03 KayaOblH
XK10epreHHEeH KeH1H TarChpMaHbl KAaHIITAIBIKTHI IYPHIC OpbIHAAaFaHbIH O17yTe, COHail-
aK Karesjep MEH oJapAbl Ty3eTy OOMBIHIIA YCHIHBICTAP/Ibl KOPYT€ MYMKIHJIIK Oepe/ii.

CryneHTTep ecenTepiiH kayaObIH xKa3raH Ke3/1e JKayall ajlJiblH-ana TatdgopMara
€HT13UITeH QYPbIC IICIIMIEPMEH calbICThIpbuIaabl. KaTe xayan OonraH >karaaiina
maTpopMa KaTeHl KOpCETIN KaHa KOWMaiibl, COHBIMEH KaTap KEHecTep HeMmece
KOCBIMIIIA TYCIHIKTEMeJIep YChIHAbI, OYJI CTYACHTTEP/l AYPHIC MIEHIIMIl ©3IrHEH
Tabyra bIHTaTaHaAbIpaabl (64-cypet). JKyMbICTBIH OYJ1 TYp1 ©3/1IT1HEH OKYyFa >KOHE ©31H-
031 OaKplIayFa »araal Kacalbl, CTYJEHTTEpPre Karelepal Jep Ke3iHJle aHBbIKTayFra
KOHE TY3€Tyre KOMEKTECEe/Il.

Lelwisi= TaybIn, ¥ayatblH Ma3blHni3:

BBeauTe MaTeMaTHUYECKYHD GopmMyny BepHo pewnn 1 yuaugics

W3z ecex nonbiTok 50% BepHbIxX
TaK ToYHo! *

2

F‘EJ-’,_b :HOEa

Pewedna  Bol nomyunni: 1 6ann us 1

Cyper 64 - Stepik.org miargopmachbiHBIH MaTEMATUKAJIBIK €CEIITI IIbIFapya Kepi
OailIaHbICHI

XKeuimam kepi 6aiIaHBICTBIH apTHIKIIBUTBIKTAPHI:

OKy mpoIeciH XKEeTUIIIPY — CTYACHTTEP 63 1C-OpEKETTEPiHIH HOTIKEIepiH
OipaeH amanbl, OyJI OJIapAbIH YJTEpIMIH JKbUIIaM OarajiayFa *KoHE KaxeT OosFaH
JKaF/Iaila MoceJIeHl IMIenTyre Ko3KapachlH KalTa Kapayra MYMKIHAIK Oepemi. by
MaTepuajbl MEHrepy THIMAUICIH apTThIpajgbl JKOHE KaTeJNEpAlH  KUHAIY
BIKTUMAJIIBIFBIH 2321 Ta IbI.
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O3iriHeH OKBITYJbl BIHTAJIAHABIPY - KbUIAAM Kepi OalIaHbIC CTYACHTTEpre
MYFaTIMHIH Kepil OalIaHbIChIH Y3aK YaKbIT KYTIIECTCH KaTelepi Ty3eTyre MyMKIHIIK
Oepeni. byn e3 kartenepin Tangay jkoHe Oamama meniMuaepai Tady JarablIapbiH
JAMBITYFa KOMEKTECE/I].

MoTHBalMANIBIK KOJIIAYy — HAaKThl YaKbITTaFbl Kepl OalJaHBICTBl —ally
CTYICHTTEPAIH OCJICeHAUIINH apTThIPaabl KOHE OJIAPJbIH KeJecl TarchlpMajiapbiH
OpBIHJIayFa BIHTACKIH apTThIpaIbl. JKyiie TINTi MaFbIH KETICTIKTEPAl TIPKEH 1, OYJI OKY
MIPOIIECIHE OH KO3KapacThl CAaKTayFa KOMEKTECE/II.

OKBITYZBl  JKEKeNeHAIpy - miuaTdopMa TancelpMaiap TYpiHE JKOHE
CTYACHTTEPAIH NaWbIHIBIK JEHTeiiHe OailaHbICThl Kepi OalIaHBICTBI pPETTEyTre
MyMKiHAIK Oepeni. Kypaenmi tanceipmanap OonraH >karmaiifa jkyle KOCBHIMILA
MaTepuaniap HEMece MbIcaljap YChIHA anaibl, OYJ TaKbIPBIITH TYCIHY/I
JKEHUIIETE1.

«JneMeHTap MaTeMaTHKa» KYPCBIHBIH asChbIHJA OKBITYIIBIMEH OlTiMIep/IiH
e31HIIK kyMbicTapbiHa (OBOX) sxone Oumimrepain e3iHmik xymbicbiHa (BOX)
epekmie koHUT OemiHeni. OBOX Oapwichinga Python mporpammanay Tt apKbLibl
MaTeMaTUKaJIBIK €CENTEP/I1 MIbIFApy CTYAECHTTEP/A1H JIOTUKAJIBIK OMIaybIH TEPEHIETYTE
OarpITTalangbl. byn TocUIMIH HEri3ri MakcaThl CTYACHTTEPAIH aJTOPUTMICY
JAFIbUTAPbIH, AHATUTUKAIBIK OWJIay KOHE KYpJeil ecemnTepil Menly Aar/bUIapbiH
JAMBITYFa BIKIIAJI €TETIH MporpaMmMaray TUTIH]IE )KY3€ere achIpbUIaThIH MATEMATHKAJIBIK
MOJIECNBIIEP MEH €CeNTepAl alropuTMIEpre, MporpaMMara ayaapyra yUpery OoJbI
TaObLIa/Ibl.

Python nporpammanay Tiii apKbUIbl MAaTEMATUKAIIBIK €CENTEPl IenTy Ooamax
MaTeMaThKa MYFaIIMJICPiHIH JIOTUKAIBIK OWJIAyBIH JaMBITYFa aWTapibIKTal ocep
ereni. byn mponecc anroputmaey MeH MporpaMmanay HeEri3JIeplH MEHTrepy/l FaHa
eMecC, COHBIMEH KaTap J9CTYPJIi MaTeMaTUKAIBIK OWJIayIbl aHAFYPIIBIM KYPBUTBIMIIBIK
JKOHE aHAJUTHKAJIBIK Oiylayra TypieHaipyal Kamtuael. Python mporpammanay tim
JIOTUKAJIBIK OMJIay bl JAMBITY KYPaJlbl PETIH/IE MOCEJICH] Iy 11H HeT13T1 Ke3eHIepiH
aHBIKTAy, AJITOPUTMIEPIl Taljay XKoHE KYpPAacCThIPY, HOTIDKENEpHl TEKCepy >KoHE
OHTAMJIAHJBIPY CHUSIKTHI KOTHUTHUBTIK JaFAbUIApABIH TYTAC KEIICHIH JlaMbITyFa
MYMKIHIIK Oepeii, OV CTYIAEHTTEp/ll KYHell OWayblH JKOHE JIOTUKAJIBIK OMJIaybIH
JAMBITAJIbI.

ConbiMeH Kartap, Python TimiHme mMaTeMaTHKaNBIK €CEeNTepMEH JKYMBIC 1CTEy
CTYICHTTEPJICH €CEeNTl KapamaiblM Kaaamjaapra Oeitim, oJjiapAbl Oargapiamanay
OpTachlHAa JOHEKTI TypJe IICHIyAi Tajam eTedl. by Tociim JOoTHKaNbIK Taamaay
JaFAbUIAPBIH JIAMBITAJIbl, OUTKEHI MIEHIIMHIH 9pOip Ke3€HI HaKThl TYXXbIPbIMJIAJIFaH
YKOHE aJIIBIHFbUIApMEH OalIaHBICTHI 00TYbI KepeK. MbIcalibl, KBaApaT TCHACY/II IIeTy
KE31HJI€ CTYACHTTEP allJIbIMEH JUCKPUMHHAHTTBI €CeNTeiIl, CoJaH Keiin TyOipiaepai
Ta0y MIapTTAapblH TEKCepedi, OyJI aMmaiiapblH OpBIHAATY PETIH >KOHE OJapiblH
OpBIHJAIY JIOTUKAChIH HAKThI TYCIHYA1 Tajam eTel:

ax?>tbx+c=0 TypiHgeri KBagpaT TEHACYiH IICIIKEH Ke3[€ CTYAEHTTED
TyOipaepai Taby YIIH KaXeTTi aManaap Ti30€TiH Taigayabl YUpeHel, cogaH KeuiH
€CeTTi LIelly aJTOPUTMIH KYpbII, Kenecl ke3eH e anroputmai Python 6arnapnamanay
TUTIHE KY3€ere acbIpaibl. by mporecc oiapra ecenTi ety alropuTMIH UTepin KaHa
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KOlMai, JIOTUKAJIBIK OiIay/abl JaMbITyFa KOMEKTeCel, OlTKeHl apOip 9peKeT OHBbIH
HISHTIMIHIH >KaJbl KYPBUIBIMBIMEH OaiIaHBICHIH TYCIHY/I1 Tajlarl eTe/Il.

KBagpaT Tenaeyai menry aaropuTMi:

1. Koaddummentrepai enrizy: CTyneHTTep a, b :xoHe ¢ MOHIEPIH €Hri3e/ll, OHJa

a#0.

2. JluckpuMuHAHTTHI ecentey. D=b?—4ac. Ty0ipaepaiH caHbl TUCKPUMUHAHTTHIH

MOHIHE OalJIaHBICTHI.
3. JIMCKpUMMHAHT MOHJIEPIH TEKCepy:

Erep D>0 6oica, TeHaeyaiH eki HaKThI TYOipi Oap.
Erep D=0 6osca, Teraeyain 6ip HaKThI TYOipi Oap.

Erep D<0 6osca, HaKTHI TYOIpiIepi KOK.

4. TyOipnepai ecentey: D>0 xarnaiibinaa TyOipiepi MbiHa popMyranap OOMbIHIIA

—b —Vb? — 4ac

€CeITeNIEl:

x1=

2a
—b + Vb2 — 4ac
X2 = 2a

Marematukainslk ecenti Python nmporpammarnay TijiHe iCKe achIpy:
CryaeHTTep NUCKPUMHUHAHTTBIH OapJbIK MYMKIH MOHJIEPIH €CKepe OTBIPHII,
TEHJEY/ll IIeHeTiH Oarmapiama jka3ybl Kepek. TeMeHIie ecemnTi IMIenly KOJBIHBIH

MBICaJIbI OCpIIITeH:

Import math
def solve _quadratic(a, b, c):
# NUCKPUMHUHAHTBI €CENTEY
D=b**2-4*a*c
# NUCKPUMHUHAHT MOHJIEPIH TEKCEPY
if D> 0:
x1 = (-b + math.sqrt(D)) / (2 * a)
x2 = (-b - math.sgrt(D)) / (2 * a)
return {x1}
elif D==0:
X=-b/(2*a)
return {x}"
else:
return

# KoJIaHy MbICaJibl a, b, ¢ MoOHIEp1
print(solve_quadratic(1, -3, 2))

# Terneyni menryi X2 —3*X +2 =0
(MaTeMaTUKaNbIK Typae x2-3X+2=0)

{x2}"
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[IporpamMmarnay yiiH MyHJail aNrTOPUTMMEH KYMBIC 1CTEY CTYIEHTTEpre Kemecl
amanaapabl AOMEKTI TypAe OpbIHIAYyJbl Tajal eTelll: alJbIMEH TeHJACYAl Taljailabl
JKOHE TUCKPUMUHAHTTBI €CenTei i, coqaH Kein D MoHiHe GalmaHbICThI TYOIpaepai
Taly YIIIiH KOJIAWJIBI aITOpUTMI1 TaHaai16l. KOaThI a3y Ke31He CTyACHTTEp KeIeCiHl
yhpeHeni:

— «Erep-oiitiiece»  mapttel  koHcTpykmmsutap  (if-elif-else)  apkbuibl
MIPOTrpaMMaHBIH JIOTUKACKIH OaCKapyIbl.

— OyHKIMIAp MEH MapaMeTpiiepMeH KyMbIc icTeyai (Oyn »karmaiaa a, b, ¢
KO3 UIIMEHTTEPIMEH KYMBIC).

— KBagpar t1yOipai ecentey ymriH math cusktel Python maTematukaibik
KiTamxaHaJapblH Al JamaHy /b,

OBOXK-ne nporpamMmanay Tial apKbLIbl MATEMATUKAIIBIK €CENTEPl IBIFAPY/IbI
yiipiMaacteipy Stepik.org miatdopmaceiHIarbl KipikTipuireH Python komMmuisitopsl
(65-cypeT) apkpUIBI XKy3ere achIpbutansl. [lmaTdopma apKbLIbI TEOPHSUIBIK O1TIM/II
MPaKTUKAJIBIK Mporpammaiay JaFAbUlapbIMEH OIpIKTIPY TACLIl €CenTepil MEenTyIiH
JOCTYPJIl TYCIHITIH alTapIibIKTai KeHenuTe1: O1p rmuaTdopMaHsl naiiianany 6ip opraaa
JOpic MaTepHallapbiHa KOJI XKETKI3yTre, JOCTYPIIl MaTeMaTUKAIBIK 9/IiCTepl KOJIaHa
OTBIPBII €CENTEP/Il MIEHTyre, COHBIMEH KaTap OJiap/bl aBTOMATTAHJIBIPY KOHE TaJay
YIIiH IporpaMManayabl naijananyra MyMKiHIIK Oepeni. by dpopmat ctynentrepain
TEPEHIPEK KOHE KYPbUIBIMIIbI JIOTUKAJBIK OMJIAybIH JAMBITYFa BIKIAJ €TEl, OJap/Ibl
ecenTep/ll IEeNIyJIH JaHa TOCULIEpIH JaMbITyFa bIHTaNaHbIpagsl. CebeOi,
CTYJICHTTEP €CeNTep/il €Ki )KOJIMEH ISl aliIbIMEH IQCTYPl 9IICTeP/Il KOAaHBII
KOJIMEH ecenTeiiai, cogan keiin Python onnaiin komnunstopeinaa Python kemerimen
03 IICHIMAEPIH Xy3ere acblpagbl. MyHAall KOC TOCLT TEK TEOPHSIIBIK OUTIMII
HBIFAUTBIN KaHa KoWMaill, OHbI jkaHa opTara OeliMmiey KaOUIeTiH IaMbITalbl, Oy
nUppAbIK O11iM Oepy OpTaChIHIA KYMBIC ICTEUTIH OOJIalllaK MaTeMaThKa MyFalimMaepl
YIIIH ©T€ MaHbI3/Ibl OOJIBIT TaObLIAIbI.
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Tenaeynep wyieciH Python nporpammanay Tini apkbinbl WeLwiHis3:

X+y:5

2x-y=1

Sample Input:

Sample Output:
2
3

HanuwwuTte nporpammy. Tectupyetca yepes stdin — stdout

Bcé nonyuunoch!

for i in range(1, 10):
for j in range(l, 10):
I if ((i + j) == 5) and ((2%i - j) == 1):
print(i)
print(3)

Cyper 65 - Stepik.org muiaropmackiHaa KipiKTIpireH nporpammaiay
KOMITUJISITOPBI

OBOX O6einiMi OKBITYIbl THIMII YHBIMAACTBIPY MAaKCaThIHIA CTYACHTTEpPre
NumPy, SymPy, >xone T1.0. apnaiibi maTemaTukanblk Python kiTamxanamapeiH
naiananyapl YUpeTeTiH KbICKallla MOTIHJIIK KOHE BHACO MaTepHAIAAPbIH KaMTH/IbI

(66,67-cyper).
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1.3066X 8wu3 11 waroe npoigeHo 3 U3 6 6annoB NOAYYEHO
a,b,c,d =symbols("a b c d")

exs= a**2+b**3
ex

& + 5

c =sqrt(a**3+1/d**2)

SymPy P

Cyper 66 - MaTemaTHKaIBIK KiTamxaHaJlapabl Maiaiany Typajbl BUIEO
MaTepual

ChI3bIKTbIK, TEHAeynep MeH TeHcizgikTepai Python Tininge wbirapy

Python Tini MaTemaTUMKansIk, ecenTepi Wellyae KeHiHeH KonaaHblnagbl. Coi2bIKThIK, TeHOeyNep MeH TeHci3dikTepai Wwely yiiH Python-HeIH,
SymPy kiTanxaHacbl 8Te bIHFalnbl, cete6i 0N MaTeMaTUKanbIK, CUMBONLAPMEH XMYMbIC iCTeyre MyMKIHAIK 6epeli.

1. SymPy KiTanxaHacblH OPHaTY }XdHe UMMOpTTay

SymPy — cUMBONALIK, eCeNTeYNEp Kyprisyre apHanfaH KitTanxaHa. OHbl OpHATY YIWIH KOMaHAAaNbIK, Xonaa TeMeHderiHi Tepinia:
pip install sympy
KiTanxaHaHbl uMNopTTaY:

from sympy import symbols, Eg, solve

Cyper 67 - MaremaTHKaIbIK KiTallXaHaJIapAbl Maianany Typajibl MOTIH/IK
MaTepual

CoHbIMEH Karap, (A Kagamaapaa — Python — kiTanxaHajapbIHBIH
MYMKIHJIKTEPIHIH CUIATTaMachl, KOJ MbICAJIAPhl KoHE TalChpMaiap/bl MICUIyTe
apHaJIFaH KaJaMJIbIK HYCKayjap, COHBIMEH KaTap KiTamXaHajlapJbl 1C KY31HJAE
naiiagaHy MeH KaTeyepi Tanaay OoliblHIIa MaTepraiaap Kamtbuirad (68-cyper).
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2. CbI3bIKTbIK TeHAeynepai wewy

Mbican:
2%+3=11 TeHaeyiH Python TiniHae welweRik.
Kog:

from sympy import symbols, Egq, solve

# ARHBIMANGLIHE AHBKTAY
x = symbols('x')

# Tenpeynl wasy
equation = Eg(2 * x + 3, 11)

# Tenpeynl wewy
solution = solve(eguation, x)

print(f"Tenpeyain wewimi: x = {solution[0]}")

Cypert 68 - ChI3BIKTBIK TEHICY1 POrpaMMaliay Tijli apKbLIbl KY3€re acblpy

69-cyperte Oelinenenrennenn Stepik.org margopmaceinaa Python kemerimen
MaTE€MaTUKaJIbIK €CeNTep/l MIENIyre IapTTapbl, €CENTIH €HT13y MOHEPI, )KOHE IIBIFY
MoHIepl (HOTHKE) Oepinren. CTymeHTTEp €CenTi IMmKi TarnceklpManapra Oedir,
QITOPUTM PETIHAE pEeCIMACH I, AalblHIAIFaH AJITOPUTMIE MpPOrpaMMa Kypaibl,
COHBIMEH KaTap, HICHIIMHIH opOip KajgaMbl JIOTMKAJIBIK HETi3/IeNyl >KOHE ECEITiH
HapTTapblHa Coiikec OOJIybIH Kajaranam oTeipaasl. Meicansl, Python Tininae aptypii
KOJATBIK MapaMeTpiep/IiH TYNKIJIIKTI HOTHXKEre Kajal acep €TeTIHIH TaJAaiibl.

TeHcizgikTi Python nporpammanay Tini apKbinbl WeLiHi3.

2x+h5<15

Sample Input:

Sample Output:
(-oo0 < x) & (x < 5)

Cypert 69 - MareMaTuKaJbIK €CEITIH MapThIHbIH Oepityi

Ecenrepai nporpammaray GapbIChIHIA CTYACHTTED MICHIIMAEPAl TEKCEPY JKOHE
KaTtenepai JkeHaeyre narmputaHanbl. CTyIeHTTEp KOJTarbl KaTeluepiai Ty3eTy,
SHTI3UITeH MOIIMETTEPIiH IYPBICTHIFBIH Tajfay, KOJJAAHBUIATHIH aJTOPUTMICPIIH
TUIMIUTITIH Oaranay opekerTepiH jxysere ackipanbl (70-cyper). MyHpmaili mporiecc
Oomnamak MyrajiMmaep YIIH MaHBI3IbI OOJBIT TaOBUTATHIH ©31H-631 0aKbuIay >KOHE
pedaeKkcusiHbl JaMBITYFa BIKIDAN eTeni, ce0edi, OonanraKk MaTeMaThka MyFaaiMziepi
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ecenTepAl e37epl MIeHIin KaHa KoiMaii, COHPIMEH KaTap OKYLIbLJIapFa OJapAbl LISy
aNTOPUTMIEPIH TYCIHIPY1 KEPEK.

HanuwuTte nporpaMmy. TecTUpyeTcs Yepes SRl AL L
stdin — stdout W3 Becex nonebIToK 33% BEPHbIX

BepHo.

¢ from sympy import symbols, solve_univariate_inequality

# ANHBIMANBIHE AHLIKT AMMbI3
x = symbols('x')

# TenciapikTti wewy
¢ solution = solve_univariate_inequality(2 * x + 5 < 15, x)

print(solution)

Cnenyrowwmia war PelwuTb cHoBa

Pewenra Bl nony4unu: 1 6ann us 1

Cyper 70 - MaTemMaTHKAIBIK €CENTIiH MPOTPaMMAIIBIK KOJIBIH KOMITUISTOPFA
€HT13y

OBOX-re op TakbIppillKa 5 MaTEeMATHKAJBIK TamchipMa Oepiiaedl. Op
TaIChIPMaHbl OPBIHAY OApPBICHIHIA Ca0AKTHIH OPBIHIAIFAH KagaMIaaphl )KachlT TYCKE
OO0sUIBII, IISNIUINeH Kagamaapabl epekmencueni (71-cyper).

BORREC R

Cyper 71 - Tanceipmanapasl opbiHAAQY OapbIChIH OaKbLIay

Op TaKbIphIN OaphICHIHAA CTYACHTTEPAIH MaTEMAaTHKAJIBIK JKOHE JIOTHKAJIBIK
OiJIaybIH TEPEHETYre OaFbITTANIFaH KOChIMIIIA MOTIH/IIK €CEeNTep KapacThlpbulFaH (/2-
cypet). bys ecentep TepeHIpek Talaaybl *KOHE OPTYPJi MaTeMAaTHKAJBIK 9IiCTEpl
KOJJTAHYbI KaXeT eTeAl. MOTIHAIK ecenTep CTYASHTTepAl menriMaepai o3 OeTiHiie
13meyre, Oamama TOcUIIEpMEH TIKipuOe jkacayra JKOHE alNTOPUTMIIK OIIaysbl
JaMBITYFa BIHTAJTAHABIPAAbl. MyHIA TancelpMantapasl KOCY MOJCIbIEPMEH,
dbopMynaapMeH JKOHE aJITOPUTMIIEPMEH JKYMBIC ICTEY JaFJblUIaphIH HBIFAUTYyFa
KOMEKTeceIl, OYJT y3aK Mep3iMjIi MepCHeKTUBaaa KociOu KY3bIPETTUTIKTIH JaMybIHA
YKOHE HAKThI O1TiM Oepy ToxIpuOeciHae Kypaell Maceenep/l menryre JaibIHIbIKKA
BIKITAJI €TE/II.
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1.4 KocbiMwa TanceipManap A i V4

1. Ecen: CaTtbin any ece6i

Azamat cynepmapkeTTeH 3 Kan yH MeH 2 Kan KaHT caTein anfsl. YHHbIH ap KanwbiFsl 5

2. Ecen: YXon 60iibIMEH XYpPY YaKbITbl

MawmHa GipiHwi XapTol xonabl 60 KM/carF MbingaMabIKNeH, an ekiHwi xapTol xonabl 40
KM/caF MbingaMabikned xypai. Oprawa xbingamablk, KaHaan 60NFaHbiH ecenTeris.

LWewimi:

3x+2y=21000,

Nornkansix, cypak,:

Sample Input:
5008 3000

Wewimi:
3 1
000 TeHre, an KaHTTLIH ap KanwbiFbl 3 000 TeHre Typaabl E.r(T:p on GapneiFbl 21 000 TeHre OpTaILA KEINAAMALIKTH Taby YWiH GOPMYNa KOARAHBINANLE
MYMcaca, ap TayapAblH, KaHWACLIH CaTbIN aNFaHbIH TeKcepiMia.
v _2ViW
i e
TeHaey MyReciH KypacTeIpaibIk,;
MyHaa V1=60 kM/carF xaHe V2=40 km/car.
x=5000, y=3000
Norukaneik, cypak:
Ecenteyai Python apkbinel TEKCEpiHia.
Asamar aypeic ecentereH 6e? Erep welwim 6ap 6onca, Python apbinsl TeKcepin KepiHis.
Sample Input:
8 11
Sample Output:

Sample Qutput:

19

19

Cyper 72 - «DnemeHTap MaTeMaTHKa» MoH1 OOMBIHIIIA KOCHIMINIA TalIChIpMaIap

Crynentrepain  e3aik  >kyMbicTapbiHga (BOX) unudpnsik Oumim  Oepy
TEXHOJOTHSUIAPBIH KEIICH1 KOJJaHy OOWBIHINIA TarnchlpMaiap KypacThIPBUIFaH.
Kannel kypc OapsicbiHaa Oip cemectpaiy imnHae 90 caraTtel KypalThiH 4 BOX
tanceipmacsl (4, 7, 11 xoHe 14 anTtanapia) CTYIEHTTEPIIH MAaTEMaTHKAJBIK >KOHE
KOCciOM KY3BIPETTUNKTEPIH JaMBITyFa BIKMAJ €Te/dl, oJlapAbl HMUQPILIK OuLTiM Oepy
OpTachIH/IA )KYMBIC icTeyre AaibiHaan b, BOXK-iH Heri3ri MakcaThl — KYpel )KoHe
KOIl TariChIpMajibl MOCEJeNepl ey YIIH J9pICTEp MEH MPAKTUKAIBIK cabakTapaa
UTEepUITEeH MaTepuaapibl, MaijananraH UUQPPIBIK Kypajagap MEH ToCUIaepi
O1pIKTIpe OTHIPHIT KEIIEH1 TYp/Ie Maiiiagany 00JbIn TaObLIaab.

BOX Ttanceipmanapsr Python, GeoGebra, Excel :xone Wolfram Alpha cusikrb
OipHerie HUQPIIBIK Kypaiaapabl OIpIKTIPYyl KAMTUTHIH *KOOAJIBIK TaricbipMa OOJIbIM
Tabbutanel.  CTyAeHTTep  TOMEHJAETIACH  TajamTapFa  HETi3leNe  OTBHIPHII
TaTnChIpMaIap/bl OPBIHIANIBI:

- Ecenrepni memy anroputMaepiH skazyra Python mnporpammanay TiniH
KOJIIaHYy;

- MaremaTukanbslKk MOZAENbJEPAl BU3yalu3alusiay >KoHE rpaduKTepll Kypy
yirid GeoGebra naitnanany;

- Jlepektepai eHzey KoHE Auarpammanap skacay yuriH Excel Garmapimamachki
naijanany;

- Mlemimaepai Tekcepy KoHe Kypaeni ecenteyiepai opeiHaay ymriH Wolfram
Alpha-ub1 Ko1aHYy.

16-kecrene «OnemMeHTap MaTeMaTHKa» OKBITY KypchiHma BOX OGapsickinma
OpBIH/IayFa apHaJFaH TaIChIpMajiap KeIIeHIHe MbIcanaap OepiareH. Op HUQPIBIK
OimiM Oepy KypalJaapblHbIH KOMETIMEH JKEKe TallChipMa OPBIHJAJIBIN, HOTHXKENIepi
TaJJJaHa]Ibl, )KOHE /1€ (paiiil peTiHAe )KYKTEeel.
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Kecre 16 - Ludpasik 611iM Oepy KypalgapblH HaiiajJaHbll OpbIHIAyFa OaFbITTaIFaH
BOX rancsipmanapsl (4-amnta)

BT typi TarncbipMa MbICaJIbI
1 2
Stepik.org Tecr xkypy (20 yrmaii)

Otinren TakpipeinTap OoibiHIIA 10 TECT CyparbiH 931pIeHI3.

Op CypakTa ChI3BIKTHIK, pallMOHAJ, MOXYJbII HEMece KOPCETKIIITiK
TeHJIeyJIep/i enryre KaThICThI OipHelIe xKayal HYCKachl 00JTybI Kepex.
Tananrap:

Op TarchpMa HAKTHI IEIIIM 9/IICTEPiH TEKCEePyl KaxeT.

HotmxkeHni MoTiH TypiHAe HeMece (aiin TypiHe )KYKTEHI3.

Python Tenneynepnai memnry OaraapiaaMachit xkazy (20 ymaii)
IporpaMmasiay Python nporpammanay Tininae Kejaeci TeHACYIEpi MEMIeTiH KO XKa3bIHbI3:
T ChI3BIKTBIK TeHIEY: ax+b=0

Panmonain teruey: 1x+1+2x—2=0x+11+x—22=0

Monynbeai Tenaey: 1x—3[=5

Kepcerkimrik TeHaey: 2X=162x=16

[TporpamMmaHbIH (YHKIIHOHAIIBL:

[Iporpamma mapamerpiepai  €HTi3yAl  cypar, MIeHIMIepai  dKpaHFa
HIBIFApybl KaXeT.

Kare xarmaiimap (MyMKIH eMec WIeHIiMJep) YIIiH KaTelepiai eHACHTIH
GbyHKIUSIIAp SHT131HI3.

[IporpaMManbl opbIHAAN, HOTHXKENEPIH (aiinra cakraHel3 (Mbicanbl, CSV

¢dopmarra).
Hotwxkenepnin >xoHE KoATapIblH KelipmeciH Oip Qaiira >KHHaKTan
AKYKTEHI3.

Excel Hormxenepni Tangay xoHe kecte Kypy (20 ymaii)

IpOrpamMMachl Python OarnapinamacbiHaH ablHFaH HOTHXKeNepai Excel-re uMmopTTaHsbI3.

OpTypal mapaMmeTrpiep YIIH TEHIEYJIEpIiH IIelmiMIepiH KecTere
€HT13111, TpagUKTEepMEH KOHE OpTallla MOH/AEPMEH TallJaHbI3.

Kem nerenpe exi OaranHaa WICMIIMHIH & HapaMeTpiiepre TOYEIAUTIIriH
KOpPCEeTIHI3 (MbICaJbl, a %oHE b mapaMeTpIepiHiH e3repici).

Tananrap:

Excel xectecinnme memiMaepain rpaduri MeH auarpamMmaniapbl KOCHLTYbI
THIC.

Kopsoitbiaae! xacanpi3: Kannaili mapamerpiep TeHIeynepaiH IeniMiHe eH
KeI acep eTei?

Hotwxkenepni cakran «.x1sx» GpopMaTeiHAars! (ailsibl )KYKTEHI3.

GeoGebra I'paduxrep Kypy (20 yrmait)

1aThopMachl Tananrap:

GeoGebra GarmapiamachiHIa KeJeci TeHIEYJIepiH Tpa@UKTepiH CaTbIHbI3:
y=2X+3

y=1x—1ly=x—11

y=Ix-2|

y=2Xy=2X

Op rpaduK YILIiH HETi3rl HYKTenep/i (KMbUIBICY JKOHE JIKCTPEMYyM
HYKTEJIEepiH) KOpCEeTIHI3.

Bapinbik rpadukTepi 6ip KOOPIAMHATTHIK Ka3bIKTHIKTa CAIBICTBIPBIHBI3.
I'padukrepain kermipMecit sxacarr, (aitsr peTiHe )KYKTEHI3.
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16 — kecTeHIH kKaFachl

1 2
Wolfram Alpha ABTOMATTHI TEKCepic xkoHe Tanaay (20 ymaii)
1aThopMachl Tananrap:

Python OarmapnamaceiHga ecentered TeHzaeyiaepai Wolfram Alpha-ra
€HT13111, HOTHXKETEP/Il CaTbICTBIPHIHBI3.

OpO6ip TeHaeyaiH HOTHKeIepiH PYythON-HeIH IIenriMiMeH CaabICTBIPHIII,
KaMCBIChI 1YPBIC HEMECE Kail JKaFai/1a KaTe IbIKKAaHbIH aHBIKTaHBbI3.
Wolfram Alpha memriMaepiniy CKPHHIIOTTAPBIH TAIICHIPMaHbI3Fa KOCBIHBI3.
Python HoTHX)XENEpiMEH CaNBICTHIPMAIIBI TAIJIAY KACAHBI3.

Hotmxkenepin cakran (haiis TypiHIe KYKTEHI3

Hudpabik OutiM Oepy TEXHOJOTHUSUIAPBIH KOJAaHyFa HETI3ACNITeH KeIleHIl
oMicTeME CTYNCHTTEPAiIH JOTHKAIBIK ONIAybIH >XaH-)KaKThl JaMBITyFa, COHJIAN-ak
Ka3ipri MEKTeNTe THUIMIlI KYMBIC ICTEy YIIH KaXeTTl HETI3r1 JaFJbuiapibl
KaJbINTacThIpyFa OarbITTaimFaH Oosbin TaObLIamel [211]. Python, GeoGebra, Excel
xoHe Wolfram Alpha-Hbl OKy mpoiieciHe HHTErpanusiiay TEOPUSIIBIK O1TIMI1 OEKITII
KaHa KoWMaii, TMpaKTUKaJIbIK JaFabUlapJbl JaMbITyFa MYMKIHIIK — Oepeni.
[Iporpammanay/sl KoJiJlaHa OTHIPBII MAaTEMATUKAJIIBIK €CEeNTep/l IIETy CTYIEeHTTEepre
QITOPUTMIIED KYpYFa, JIOTHKAJIbIK KYPBUIBIMIAPMEH IKYMBIC ICT€Yre >KOHE
HIemnMaepal TeKcepyre yupereal, Oyl oJlapAblH KYPbUIBIMJBIK KOHE ChIHU OHiay
KaOuteTiH nambitaabl. GeoGebra-na nepekrtep MeH rpauKTepl BU3yalIH3alUsiiay
xoHe Excel-me akmapaTTsl Tangay MaTeMaTHKAJIBIK MPOLECTEP/ JKOHE JAEPEKTEPMEH
XKYMBIC ICTeyAl BHU3yalabl TYyCiHyre >karmail xacaigel, an Wolfram Alpha
CTYJICHTTEPre HOTHXKEJIEP/Il TeKCEpYre KoHe Oanama mIeliMaep/il Kopyre MyMKIHAIK
oepeni.

OchbiHgal KemeHal 9iCTEMEHI KOJIJIaHy OoJaliak MyFaliMAEp/l TeXHOIOTHUS
O11iM Oepy MpoIleCciHIH KypaMiac Oeirine aifHaarad udpIiblK O11iM Oepy opTachiHIa
KociOM Macenenep/i menryre aabiaaaiasl. [Iporpammanay Tii )koHE aHATUTUKAIIBIK
KYpaJIlapMeH XYMBIC TOKIpUOEC! apKbUIbl CTYACHTTEP OKY MaTepuajapbiH *Kacay,
ecenTeysiepAl aBTOMATTAHIBIPY JKOHE MHTEPAKTHBTI IutaTrgopMaiapMeH e3apa
OpeKeTTeCY AaFAblIapblH MEHTepe/l. ATaaraH JaFapuiap OoJialaKk MaMaHHBIH €HOSK
HapBIFBIHAFRl 00ceKere KaOUIeTTUTIIH apTTRIPHIN KaHa KOMMaMabl, COHBIMEH KaTap
3amMaHayu OuUTiM Oepy >KaFJalbIHIa epeKIlle MaHbI3Abl 00BN TaOBUIATHIH HUQPIIBIK
TEXHOJIOTHsJIAP bl MT€IarOTUKAJIBIK TOXKIpUOere eHrizyre qanbiaaanasl. Hotmkecinme,
OyJ1 Tocin Oosaliak MareMaThKa MyFalIMIEPIHIH KCIOM KY3bIPETTUIITIH JaMBIThIIL,
MHHOBALMSJIBIK O11IM Oepy OpTachliHIa )KYMBIC i1CTeYTre NalbIHBIFbIH KOFAPbLIATAIbI.

3.2 [lemarorukaabIK SKCIIEPUMEHTTIH CaHJBIK KOHE CalaJIbIK HOTHXKEIepi

DKCIEepUMEHT MakcaThl — KYPACTBIPBUIFAH MOJIENIb MEH OIICTEMEHI JKy3ere
aceIpy/ibl TIPAKTUKAJIBIK TYPFBIAA HETI3ACYy JKOHE OacTamkplga aWdKbIHIAIFaH
OO0JKaMHBIH AYPBICTBIFBIH TEKCEPY. 3ePTTEYAIH SKCIEPUMEHTTIK 06JIiMi TEOPHSIIbIK
KOHE MPaKTUKAIBIK MaTepuaIbl MECHIepy JACHreliH Oaranayra FaHa eMecC, COHBIMEH
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Karap CTYACHTTEP/IH KaOljaeTTepi MeH aFAblIapbIHIAFbl ©3TepicTepal Taiaayra
MYMKIHJIIK Oepe/l.

DKcnepuMeHT OapbIChIHA KEJIECl 3epTTeY 9ICTEP] KOJIIAHBLUIIbI:

- TICUXOJIOTHUSUIBIK-TICIATOTUKAJIBIK,  FBUIBIMU-OJICTEMENIK  91e0uerTepai,
Oonaniak MaTeMaTUKa MYFallIMJIEpIH Jaspiay oKy OaraapiamMaiapbiH, CUIIa0ycTapbiH
Tanaay;

- Oojamiak MaTeMaTUKa MyFalliMJIEpIMEH >KOHE MaTeMAaTUKaJbIK MOHIEPIl
KYPri3eTiH OKBITYIIBIIAPMEH cayaliHaMa, UHTEPBBIO KYPTi3y;

- Oonamak MaTemMaTHKa MYFaTIMACPIHIH JIOTHKAIBIK OWjay JACHTCHiH
aHBIKTAUTHIH TECTLICY JKYPTi3y:

- alKpIHAAY, 137€HY, J>KOHE KaJbIITACTBIPYIIbl SKIEPUMEHTTEPIH KYPIi3y,
HOTIDKETIEPIl Talay )KOHE OHJIEY.

3epTTeyaiH Ke3eHaepi: DKCIEPUMEHTTIK 3epTTey >kyMbichl 2019-2022 xpuigap
apaJIbIFbIH KAMTUTBIH, KO3JIEJITeH MaKCaTKa KOJI KETKI3yTre bIKIaI €TETIH YIII Ke3eHHEH
TYPJIbIL:

Bipinmni ke3eH — adkpiHgay dkcrepuMenTi ke3eHinae (2019-2020 oky Kblibl)
3epTTEy  TaKbIPHIOBIHBIH  TCUXOJOTHSIIBIK-TICAArOTUKAIBIK ~ KOHE  TEOPHSUIBIK
acmeKTUIepiH  3epTTeyre, 3epTTey  NpoOJieMachblHBIH  HETI3IeMeci  peTIHJE
KazakcTaHHbIH TIeAarorukaiblK >KOFapbl OKYy OpbIHAAaphl «MareMatuka» OutiM Oepy
OarapiiaMachbIHBIH CTYACHTTEPIHIH JIOTUKAJIBIK OWJIay JEHTeiH aHbIKTayFa, COHJaM-
aK oJlapAblH MUGPIBIK OUTiM Oepy TEXHOJOTUSJIAPhIH KOJaHa alyblHa 0acThl Hazap
ayJapbUIJIBL.

ExiHmn ke3eH — i37eHy akcrepuMeHTi keseHinge (2020-2021 oKy IKbLIbl)
OKBITYIIBIIAPABIH,  IUGPABIK  TEXHOJOTHSIAPALI ~ MEHrepyre  JaibIHIIBIFBIH
JIMAarHOCTUKalay, COHBbIH HoTWKeciHae «bumiM Oepy mNpoueciHaeri akmapTThIK
TEXHOJIOTHsIIap» OUTIKTUIIKTI apTThIPY KYPCBIHBIH OaraapiiaMachl 931paeHI OeKITUIII.
ConbimMen kartap, «ludpraeik OimiM Oepy TEXHOJOTUAJIAPHl apPKbUIBI OoJamak
MaTeMaTHKa MYFaJIMJICPIHIH JIOTHKAJIBIK OWJIAybIH JaMBITYIbIH MOJACHTI» JKOHE
omictemMeci 93ipyieHl. | Kypc CTyIEHTTepiHE MporpaMMaliay Heri3JiepiH OKbITyFa
apHanran «Python TtimiHge Oarmapiamanay Herizzepi» yHipMme »Kocmapbl 931pJICHIMN
OeKITLIAL, UGPIBIK peCypCTapabl XKyHei Typ/ie MHTeTpalusiiayra MyMKIHIIK OepeTiH
Stepik.org mnaTdopmaceiHga «INeMEHTap MaTeMaTHUKay KYPChI 931pJICH]I].

KopbIThIHIBI Ke3eHae — KajabinTacTeipyiibl ke3eHae (2021-2022 oKy KbLjbl)
931pJICHIeH KypCTap bl OTKI3Y )KoHE Maianany, oJlapAblH TUIMIUIITTH 9KCIIEPUMEHTTIK
TYpZle cbiHAy >Kypri3inai. Marematuka Bbb-HbeiH 1 Kypc cryaeHTTepiHeH Oakpuiay
YKOHE DKCHEPUMEHT TONTAapbl KYPbULAbI. DKCIEPUMEHTTIK TON UUDpIbIK Ol1iM Oepy
TEXHOJIOTHSJIApPBIH, aJl 0aKbUIay TOOBI OCTYPJIl 9iCTep Il Mak1agaHa OThIPHIN OKbIJIbI.
DKCIEPUMEHTKE JICHIHT1 )KOHE IKCIIEPUMEHTTEH KEHIHT1 JJOTUKAJIBIK OMJIay bl TEKCEPY
HOTHKEJIEp1 aJIbIH/ABI )KOHE cOoJl OOMbIHIIA TUMPIABIK O11IM Oepy TEXHOJIOTHUSIIAPBIHBIH
CTYJIEHTTEP/IH JIOTUKAIBIK OWJay JEHTeHIHE OCepIH aHBIKTAy YIIIH CTATUCTUKAIIBIK
Tajaay Kyprizuiii.

Eni, skciepuMeHTTIH op Ke3€HIH TOJIBIFBIPAK KapacThIPHIN OTEHIK.

AWKBIHAAY SKCIIEPUMEHT] K€3€H]. 3epTTey TaKbIPbIOBIHBIH ©3€KTUIITH HET13/ey
MaKCaThlHA  FBUIBIMH,  IICHXOJIOTHSUIBIK-TICIATOTUKAIBIK ~ JKOHE  OJIICTEMEIIiK

148



onebuerTepre Tangay OKYPri3uiml, COHOalW-aKk IMHUQPIBIK  TEXHOJOTHUIAPIbI
WHTETpalysiayra Heri3/IeJIreH MaTeMaTHKaHbl OKBITY TOKIpUOECi 3epTTel/al, Ooamak
MaTeMaTuKa MyFaTiMIEpiHIH HUQPIbIK OLIIM Oepy TEXHOJOTHSIAPBIH KOJJIaHyFa
JMAWBIHABIK ~JICHTeWIH aHBIKTAIAbl. JIOTMKANbIK KOHE aJITOPUTMJIK  ONIay/ibl
KJIBITITaCTBIpyFa, OUTIM Oepyjeri mporpaMmaiay/blH peJliHe, COHJai-aK MUGPIbIK
KypayiapblH KOTHUTUBTI JaFIbUIApAbl JAMBITYFa dcepiHe OarbITTalIFaH 3epTTeyiepre
epekiie Hazap aynapbuiabl. Tammay kepcerkennein, Python, GeoGebra, Excel xone
Stepik.org tumargopmanmapbl CHSKTBI TEXHOJOTHSUIAPABI  €HTI3y  MyFamimaepai
JasipiayIbIH MaHbI3/IbI OaFbITHI OOJIBIN TaObLTA bl O©UTKEHI OYJI OKBITYABIH THIMILIITH
apTTHIPHIT KaHa KOMMal, COHBIMEH KaTap Ka3ipri O611iM Oepy opTachlHIa KYMBIC iCTEY
YIIH KaKETTI HETi3T1 KY3bIPeTTepi JaMbITaabl. MaTeMaTuKaHbl OKBITYAa ITUMPIIBIK
TEXHOJIOTHsJIapbl KOJIJaHy TaKiprOeci onapabl OoJalak Meaarortap/ibl aaspiayra
CHTI13Y/I1H MaHbI3AbUIBIFBIH JKOHE O13/[1H 3€pTTEYIMI3/IIH ©3€KTUIITH PaCTalbl.

ConbimeH Katap, oy kesenae «Maremaruka» bbb (611im 6epy O6arnapiamacsl)
OoMbIHIIA OULTIM aJlaThIH CTYACHTTEPJEH JIOTUKAIBIK Oilay JEHreWJepiHiH e3apa
CaJIBICTBIPMAJTBI JICHT€HIH aHBIKTAY, JTIOTUKANIBIK OiJlay KaOUIETTEepiH JaMBITY JKOHE Jie
COJl MakcaTTa HUQPILIK OUTIM Oepy TEXHOJOTHSAJIAPBIH MaijanaHy KaKeTTUIITH
Herizaey yuiH Kazakcran PecnyOnukacel OoiibiHINA 3 YHUBEPCUTET CTYJIECHTTEPIHEH
TECTIJICY aJIbIH]IbI:

- Inusic XKancyripos atsingars! XKeticy yHuepcuteti (TanabIkopraH Kanachl);

- [llokan YonuxanoB ateiHarel Kekmeray yauBepcuteTi (Kekmeray kKanacel);

- Kazak yATTBIK KbI3Aap MEIaroruKaliblK YHUBEPCUTET] (AJIMAThI Kaaachl).

byn TecTiney norukanay onnay JeHrennepl xaniabl 00bEKTUBTI MAJIIMETTEP Aty
JKOHE OoJalliak MyFamiMIepAiH OuliM Oepy KaKEeTTUTIKTEpiH »KaH-)KaKThl Oaranay
MakKcaThlHIa JACPEKTEP/i )KMHAY MEH TaJJayIblH CAHABIK JKOHE CamalbIK OiCTepiH
KoJimanyra Herizaenai. 3eprreyre «Marematuka» bbb OolibiHina 2-4 KypcTa OKUTHIH
120 cTyneHT KaThICThI, OyJ1 OonalaKk MareMaTuka MyFaliMIEPiHIH JOTHKABIK oWy
JICHIeHiH Talaay/IbIH pernpe3eHTaTHBTI yiricin oepai (17-kecte) [212].

Kecre 17 - «Marematukay OuriM Oepy OargapiiamMachkl OOWBIHIIA OKWTHIH
CTYJEHTTEP/I1H JIOTUKAJIBIK OWJIay JaFIbUIaPbIHBIH MalbI3/IbIK KOPCETKIMITEP1

OO / [.XKancyripos 1. VonuxaHos Kazak yiaTThIK KbI31ap
aTeIHIark! JKericy aTeiHIarel Kekireray [EIAarOTUKAIBIK
JlorHKanbix HUBEPCUTETI HUBEPCUTETI HUBEPCUTETI
oifnay y p y p y p
JaFIBLTAPBI Oprt.6an % Oprt.6amn % Opr.Gas %
JIBI Bl
1 2 3 4 5 6 7
Korceps. 12 60% 11,8 59% 11,4 57%
nabIMiay
Hporopu. 11,6 58% 11,2 56% 11 55%
nanbeIMIay
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17-kecTeHHIH )XaJIFachl

1 2 3 4 5 6 7
baxpunay 11,5 57% 11,2 56% 11.8 59%
nanbIMIay

blxrimanasi 11,3 56% 11,4 57% 12,1 60%
HaI/IBIM,I[ay

Koppemiu. 12,6 63% 12,6 63% 13,1 65%
HaI/IBIM,I[ay

Kombunarop.ia | 4, g 64% 12,5 62% 11,9 59%
HpIMaay

JKanmer oprama 11,9 59,7% 11,8 58,83% 11,9 59,17%

TecT KOPBITHIHIABICH OOMBIHIIIA CTYACHTTEPIH JIOTUKAIBIK OMIaybIHBIH KAJIITbI
JaMy JIeHrei1 OOMbIHIIA MalbI3IbIK KepceTKimTepl kenecinei (73-cyper):
- LKancyripos ateinaarst XKeticy yauBepcureti — 59,7% .
- Yonuxanos ateiHaarsl Kekimeray yausepcuteti — 58,83% .
- Kazak yiaTThIK KbI3ap memarorukaiblk yausepcuteTi — 59,1% .

KomMOuHaTopsIk naibimaay

Koppensuusnbik naitbivaay

blkTuMmanapk maiteiMaay

bakpuiay maiteimaay

IIponopuuonanasl naisiMaay

KoncepBanusuibIk mabimaay

0% 10% 20% 30% 40% 50% 60% 70%

" Kasak YITTHIK KbI3Aap MMeIarorHKaiblK YHHBEPCHUTETI

¥ [11.YonuxanoB arbiHnarsl Kekieray yHUBepCHTETI

B [.)KancyripoB ateinaarsl JKerticy yHUBEpCUTET]
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Cyper 73 - JlorukamnbIK OHIayAbIH op AaFIbIChl OOMBIHIIIA CaIbICTHIPMAabl AUArpaMmMa

byn HoTwxkenep yml YHUBEPCUTETTE i€ CTYIEHTTEPAIH JIOTMKAJIBIK OHiay
JIGHIeHiHIH opTallla €KeHIH KepceTelll JKoHe OoJialllak MaTeMaTHKa MYFaliMACpiHIH
JIOTUKAJIBIK OMJIAYbIH 1aMbITy OOMBIHINA KAPKBIH/BI )KYMBIC KQXKETTIT1H pacTanIbl.

20202021 oky >XpUIbIHAQ OTKIZUITCH 13/ICHY SKCHEPUMEHTI KE3€H1 aJJbIHFbI
HKCIIEPUMEHTTIK K€3€H OapbhIChIH/Ia alKbIHAIFaH JIOTUKAJIBIK OMJIay JEHT€HiH 1aMbITy
KOKETTUIITIH KaHaraTTaHABIPY MaKCaThIHJIa, COHBIMEH Karap, KociOM OUTIKTUTITIH
JIaMbITyFa, HUQPIABIK OLTiM Oepy TEXHOJOTHSUIAphl apKbUIbl OOJallaK MaTeMaTHKa
MYFaTiMEPIHIH JIOTUKAJBIK OMIAybIH JAMBITy MOJEIIH JKOHE 9MIICTEMEH1 d3ipieyre
OarpITTaiFaH. Mogenpl a3ipyiey OapbICbIHAa HOPMATUBTIK KYKaTTap 3€pTTENiHIIM,
MakcaThl aWKBIHAAJIIBI, OJ TOPT HETI3TI KOMIIOHEHTTI KaMTHABL: MAaKCaTTHIK,
Ma3MVHJIBIK, TEXHOJOTHUSIIBIK KOHE YHBIMIACTHIPYIIBIIBIK. Momens AepeKTepIi
BU3yalu3alysiay, MaTeMaTUKAIbIK MOJENbJACY, MpOorpaMMalay CHUAKTHI 3aMaHayu
nu@pAbIK Kypaiaapibl, COHJal-aK ©31H-631 TECTIey MeH OuliM ajdyra apHajfaH
OHJIaH TIaThopManapAbl WHTErpalusyiaidl  OTBHIPHIN  OoJyialllaKk — MaTeMaTHKa
MYFaTIMICPIHIH JIOTHKAJIBIK OMIaybIH JaMBITYFa HET13JIeJTeH OOJIBITT TaOBLIaIbl.
Mopens OKbBITY OapbIChiHJIAa OacTankbel OUIIM JICHTeHIH JMArHOCTHKANay >KOHE
YJIrepiMiH TYpakThl Oarajiay apKpUIbl OKY TIPOILIECIHAE OPTYpal IUGPIBIK
TEXHOJIOTUSIIAPABI KOJJAHY apKbUIbI CTYJEHTTEP/IIH JIOTUKAJBIK OiJiay KaOlJIeTTepiH
JaMbITyFa OaFbITTaJIFaH.

[Iporpammanay TiIAepiH KOJJaHyFa YHpeTy MaKcaThlHIA YHBIMIACTHIPBUIFAH
«Python Timinge Oarnmapiamanay Herizfepi» YHIPMECIHIH JKOCHAphl JKOHE JIe
JIOTUKAJIBIK OWMJIay/bl TaMbITy MaKcaTblHJa LHUQPPIILIK OUTIM Oepy TEXHOJOTHSUIAPBIH
MHTErpalusiiayra OarbITTalIFaH « DJIEMEHTap MaTeMaTrUKay MoH1 OoibIHINIA CHIUTa0yCcKa
TOJBIKTRIpYJIAp €Hr131I1M, KypCThIH OaFaapiiaMmachl 931pJICH Il JKoHE €Kl Kypc Stepik.org
OHJIAWH-OKBITY IIaT(HOpMaChIHA SHAIPUII. OJIIcTeMeNiK Heri3 peTine xkerek KOO
konmanateiH flipped learning (TOHKEpPUITeH CHIHBIN) TEXHOJIOTHACHI, *)oHe blended
learning (apajac OKbITY) TEXHOJOTHICH albIHAbI [226].

«Python Timinme Oarmapiamanay Heri3zepi» yHipMeciHiH mporpamMmachl 15
antara Heriznenred Python mnporpammanay TUTiHIH A HETi3EepiH  OKBITAThIH
TakpIpbInTap sl KaMmTuas! (Koceimima O).

«JneMeHTap MaTeMaTHKa» ToHI OOWBIHINA KYpCTHIH OarmaapiiaMachl UQPIBIK
OuTIM Oepy TEXHOJOTHSJIAPBIHBIH KOMErl apKbUIbl JOTHKAJBIK OWJlay KaOlleTTepiH
JAMBITY TOCUTAEPIH KAMTHIbI )KOHE CTYACHTTEPI1H MPAKTUKAJIBIK CA0aKTapbl MEH ©3/1K
JKYMBICTaphl OapbIChIHIA HWHTEPAKTUBTI TarchlpMajgap MEH €CenTepii KOJIIaHy,
MaTeMaTUKAJIBIK €CeNTep/Il MporpaMmaay TiUTl apKbpUIbl HICHIyAl Ke3aeiai. Mojens
MEH 9JIICTEMEHIH HET13I'1 2JIEMEHTTEI:

- Ilpaktukanslk cabak OapbICHIHAA JIOTHKAIBIK OMIAYIbl JTaMBITyFa ITHQPPIIBIK
outim Gepy texnomnorusmapeiabiH (Geogebra, Excel, Wolfram Alpha) xemerimen
mienryre OarpITTaliFaH KYpJeil ISHrelIl Tanceipmanap;

- OkpITymbIMeH OlmiMrepiiH  ©o31HAiK KyMbICHIHBIH (OBOX) OGapsickiHaa
ecenrtepai Stepik.org miardopmaceinaa Python nporpammanay Tiii apKbUIbI IEITY;
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- bimimrepain e3inmik kymbickl OapeichiHaa (BOXK) kemenai Tanceipmanapabt
OpbIH/IayFa OaFbITTAFaH TalChipMaliap: TEOPUSIIBIK Tanjmayra, Python-ga ecen
meiFapy, Excel-me wmopenbaey, KecTemik —canmblcThlpy Kyprizy, Geogebra-na
rpadukanblk cbi30anap, BU3yaluzanusiiap TYpFbI3bl koHe Wolfram  Alpha-ga
€CernTepiH MeHIMIepiH Talaay XKyprisy.

Ochl MOJIETIBT1 KOHE 9ICTEMEHI JKY3€eTre achbIpyFa KaKeTT1 HEeT13T1 CyOBEKTLIepIiH
0ipi — OoJamak MaTeMaTHKa MYFaJlIMJICpIH JaspiaalThiH OKbITYIIbIIAp. OChI KE3€HIe
[.)KancyripoB atbigmarel  JKericy yHUBEpCHTETiHIH JKapaTbUIBICTAHY KOFapbl
MeKkTeOIHIH (Ka3ipri Qu3uka-mMaTeMaTHKa (axKyIbTeTiHIH), (HU3MKa-MaTeMaTukKa
OarbITBIHIAFBI  OlUTiM  Oepy  Oarmapiamanapel  (Kasipri — (u3nka-maTemMaTHKa
KaenpachlHbIH) OKBITYIIBUIAPBIHBIH HUDPABIK OLTiM Oepy TEXHOIOTHsIIapbIMEH
XKYMBIC JKacay JaWbIHABIFBIH JHArHOCTUKalay oKyprisuigl. byn  Makcatra
OKBITyLIbLIapAaH cayajgHama aJIBIHBITI, HOTHIKECI OoiibIHIIIA U PIIBIK
TEXHOJIOTHUsIIapAbl OUTIM Oepy MpOIECIHAE KOJJIaHyFa BIHTAIbl MYFaIIMIEp Ti3iMi
KypeuUiabl. CayallHaMa OKBITYHIBUIAPABIH, —HUQPPIBIK  TEXHOJIOTHsUIApFa  JETeH
KO3KapachlH JKOHE OJIap/bl OKY TOKipUOeCiH/Ie MaiilanaHyFa TalbIHABIFBIH Oaraiayra
MYMKIHIIK Oep/l.

OKBITYIIBLIAP U PIBIK TEXHOJIOTHUSIIAP IbI OKBITYFa JiereH
KBI3BIFYIIBUIBIKTAPhIHA KATHICTHI CypaKTapra skayan Oepai. CayanmHamara KaTbicKaH 17
myFaniMHiH 11-1 tu@piasix 611iM Oepy TEXHOJIOTUSIIAPBIH MEHTepyTe HUET OUTIIPAI.

CoHbIH HOTHXKECIHAC IUGPIBIK TEXHOJOTHSIAPABI MAaTEMAaTUKAIBIK TOHACPII

OKBITY OapbIChIHAA KOJIIaHYIbl Yyilperyre OarbiTTanraH «bigiM Oepy mporneciHiaeri
aKMapaTThIK TEXHOJOTHUsJIApy» OUIIKTUIKTI apTThIPy KYpPCBIHBIH OarJaapiiaMachl
931pJICH/II.
2021-2022 oKy >KbUIBIHAA JKYPTI3UITeH 3epTTEYIiH KaJIbIITACTHIPYIIBI AIKCIIEPUMEHT
Ke3eHIHJe OUTIKTI apTThIpy KYPCBIHBIH OarnapiamachiHa HerizaenreH «biaiM Oepy
MPOLIECIHIET] MUQPIBIK TEXHOJOTHSIAp» MYFaJIiMJEpre apHajfaH OHJIAMH-OKBITY
riaTdopMachl A3IPJICHIN, OChI TIAaTGOpMa apKbUIBI OKBITYIIBIIAPIBIH OUTIKTUIITH
apTTHIPY KypChI OTKI31IIII.

CoHBIMEH KaTap, 3epTTeyI1H KaJbIITACTHIPYIILI Ke3EHIH e OoIalraK MaTeMaTHKa
MYFAIIIMJIEPIHIH ~ JIOTUKAJIBIK  OWIAyblH JambiTyga 1HUdpiablk  OuriMm  Oepy
TEXHOJIOTUSJIAPBIH  KOJJAaHy OJICTEMECI OKy MPOIECiHE eHTI3UIMm, THIMILIIT
AKCIIEPUMEHTTIK TEKCEpy HETi31HIe ChIHAIAbI. Ke3eHHIH Heri3ri Makcarbl OoJariak
MaTeMaTuKa MYFaJIMJICPIHIH JIOTUKAIBIK OWJIAayblH JaMbITyFa UQPILIK OuUTiM Oepy
TEXHOJIOTHSJIAPBIHBIH 9CEPiH aHBIKTAY OOJI/IbI.

JlorukaibIk oimayasl 1aMbITyna TAQPIBIK TEXHOJIOTHSIAPIBIH MaHbBI3IbLUTBIFBI
YKOHE peJll Xxailyibl Oosalllak MaTeMaThKa MyFaliMIEpiHIH TIKIpJAepiH 011y MaKcaTbIHIa
I.)Kancyripo ateiaarsl JKeticy yauBepcuteTi )koHe Kazak ¥nrTeik [lemarornkaibik
KbI3/1ap yHUBepcuteTiHiH «Matematuka» bbb OoitbiHia 611iM anaTeid 50 cTyAeHTTEH
UHTEPBBIO albIHIBI [228, 90.].

HuTepBbI0 KYpTi3y mpoleci ajablH aja JaiblHalIFaH cayanaap OOMBIHIIA Op
CTYJIEHTIICH JKeKe Ke3/IeCy TYPIHJe YHBIMAACTBIPBUIBIN, OJIAPABIH MiKipJepi kazbaia
TYpPAE TipKenai. AJBIHFaH KayarnTap >KyHeleHin, Ma3MYHJIbIK Tajjaay xacaiuisl. 18-
KECTe/Ie WHTEPBBIO HOTM)KECI OOWBIHINA JIOTHKAIBIK OWJiay KaOlJIEeTTEpiH NaMbITya
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mudpiblK OLTiM Oepy TEXHOJOTHSUIAPBIH KOJIJAaHy Typasibl 3epTTeyre KaTbICKaH
OoJaiak MaTeMaTHKa MyFaliMIEpiHIH Ke3KapacTapbl OepireH.

Kecte 18 - Jlorukaneslk oiiay KaOLIeTTEepiH JaMbIiTyda IU@PILIK Ou1iM Oepy
TEXHOJIOTHSUIAPBIH KOJIJIaHy Typajibl Ke3KapacTapbl

Bonamak Matematrka MyraniMepiHiH mikipiaepi Canbl [Taiib13b1 %
Hudpaplk  TEXHOJOTUSIAPALI  KOJNJAHY JIOTHKAIBIK — OWay 7 17
KaOUJIeTIH TaMbITy/1a ©T€ THIMJ1 JIeTT CAHANMBIH.

Jlorukanelk ~ oiylay  KaOimeTtepiH  AaMbITyda — OUQPIBIK 28 56
TEXHOJIOTHSIAPIbI KOJIJIAHY THIMJII JIeTT CAHAHMBIH.

Hudpaslk TEXHOJIOTHATIAPABI KOJNJAHY JIOTHKAIBIK —Oiay 10 20
KaOlJeTiH TaMbITy1a Oipiama THiMJIi el CaHaWMBIH.

Jlorukaneix oitnay KaOinerid JaMBITya U PITBIK 4 8
TEXHOJIOTUSUIAP/IbI NTalIalaHy THIMCI3 JIeTl CAaHAWMBIH.

[udpaplk  TEeXHOJOTHSIAPALI  KOJNJIAHY JIOTHKAIBIK —Oiiay 1 2
KaOlJIeTiH TaMBITy/la ©6T€ TUIMCI3 JIeNl CAaHAMMBIH.

JKanmsl 50 100

byn Tectineynin HoTmkeci OodbiHIa S50 CTYIEHTTIH JKapTHICBIHAH KOIIIILIIT,
arau, 39-1 (73%-b1) JIOTMKaNBIK OHIay KaOUICTTepIH JaMbITyla IUGPIBIK
TEXHOJIOTHSJIApAbI KOJIJIAaHY «OT€ THIMI», XKOHE «THIMII» Jemn skayam Oepmi. by
JereHimMi3 OoJjalraKk MareMaThka MyFaliMJiepl JIOTUKAIBIK OWjay JIeHrensepiH
apTThIpyAa U PIbIK OUTIM Oepy TEXHOJIOTHSJIAPBIH MaiifalaHy ©3€KTUIITNH alKbIH 1AM
OTBI.

HNuTepBbio OapbIChIHIA KOC YHUBEPCUTETTIH CTYIEHTTEPl JIOTMKAJBIK Oijiay
KaOLIeTTEPIH AaMbITy1a HUPPIBIK O11iM Oepy TEXHONOTUSIAPbIH KOJIIAHYFa KaThICThI
03 YChIHBICTaphIH Oep/i (19-kecTe).

Kecre 19 - bonamak maremaTnka MyFaliMJAEpIHIH JIOTHMKAJIBIK OMJIAybIH ITUGPIIBIK
TEXHOJIOTHUSIIIAP apKbUIBI IaMBITY OOMBIHINIA YCHIHBIMAAD

Bbonamak maTemaTtnka MyFaliMIepiHiH YCHIHBIMAAPHI F %
1 2 3

Hudpasik OiniM 6epy TEXHOIOTUSIIAPH! apPKbUIbI JIOTHKAJIBIK OHIay 44 88
JaFABUTAPBIH KATBITACTRIPY
Hudpasik OiniM 6epy TEXHOIOTUSIIAPH! apPKbUIbI JIOTHKAJIBIK OHIay 41 82
JaFIBUIAPBIH TAMBITY
Hudpnbik 61iM Oepy TEXHOIOTHsUIAPhl APKBLIBI IOTUKAJIBIK OHIay 32 64
KaOUJIeTiH TaMBbITy
Hudpnbik  OuriM  Oepy TEXHOJOTHSUIApBl  apKbUIbI  KYpAei 27 54
MoceJiesIepli ey JaFIbIapblH MEHTepy
Hudpnbik Ou1iM Oepy TEXHOJOTHUATIAPHI apKbLIbl YFBIMAAD MEH 23 46
TEPMUHIEP/IiH ©3apa OaillaHbIChIH aHBIKTal OlTy.
Hudpaeik OuriM Oepy TEXHOJIOTHSIIAPHI KOMETIMEH JaMbIFaH 16 32
JIOTHKAJIBIK OJlay MaFJbplIapblH MEHIepY apKbLIbl KociOu cTpecTi
KOO
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19 — kecTeHIH KaFachl

1 2 3
Hudpnsik OimiM  Oepy TEXHOJIOTHSUIAPHI apKbUIBI  JIOTHKAHbBI 11 22
KaMTHTBIH CYpaKTapAbl )KHE 0JIapJIbl TAIJay 9JiCTEPiH OKbITY
Hudpasik OiniM Oepy TEXHOJOTHSUIAPBI APKBUIBI JYPBIC IICTI 8 16
TaHJIail OTHIPBII, JIOTUKAIBIK OHJIay KaOlICTTEpiH 1aMBITY
Hudpasik OiniM Oepy TEXHOJOTHsIAPHI apKbUIBI OOJKaM jKacay 5 10
YKOHE JKIITbLIay KaOUIeTIH amy
Hudpasik 6iiM 6epy TEXHOJIOTHIIAPHI APKBUIBI CaHIAPIbI THUIMI1 2 4
naiijaany XKoHE caHaTTay JaFbICHIH aly

bonamak MaremaTuka MyFamiMmiepl apachblHia OKYPTi3UIreH  HMHTEPBBIO
HOTIDKEJIEpl OOMBIHILA OKBITY MEH OKY MpOILECIHIE HUPPIBbIK TEXHOJIOTHIIApAbl
naijanaHa OTBIPBIN, JIOTHKAIBIK OWIay NaFAblUIapblH SKETUIIIPYre KOMEKTECETIH
KypcTapfa YJIKEH KaXeTTUTIK Oap ekeHi Oenruti 60mabl. PecionieHTTepaiH, KOMIIiIir
©3/ICpIHIH KOCIOM KY3BIPETTUNKTEpiH, aram alTKaH[a, JIOTHKAJIbIK Oijlay MeEH
AHATMTHUKAJIBIK JIaFAblIapabl SKeTUIIIpE allaThiH IUQPIBIK Kypajajaapasl MEHrepyre
JABIH )KOHE KBI3BIFYIIBUIBIK TAaHBITTHI [228, 120.].

Ocpiran  opaii, [ )KancyripoB  ateiHzarel  JKeTicy  YHHMBEPHCTETIHIH,
KapaTpuibicTaHy »OFapbl MEKTEOIHIH (Ka3ipri Qu3nka-maTeMaTuKa (akylbTETiHIH)
6B01501 «Marematuka», 6B01502 «Marematuka-Unpopmartuka» Oiumim Oepy
oargapiamanapsiably MK111, MK131, MUKI111, MUWKI131 TontapeiHbeiH 1-Kypc
CTYJIEHTTEpiHEH 25 CTyneHTTEeH TypaTbiH 3kcnepumeHTTik Ton (MK111, MUKI111)
xoHe 25 cryaeHTTeH TypatbiH Oakpinay Toosl (MK 131, MUK 131) kypsuiasr (20-
KecTe).

Kecte 20 - Tonrapasia neMorpadusuibiK qepeKTepi

Pecnnonnentrep Canbl [Taite13
KbIHBICHI

Oiien 22 44%

Ep 28 56%
Kannel canbl 50 100%

Kypc

1-xypc 50 100%

Kannel canbl 50 100%

Kanmer cansl 50 Oojnamiak MaremMaTuKa MYFaTIMAEPIHIH  JIOTUKAJIBIK OWJIay
JIeHrenepiHiH 0acTanKbl ACHI€M1H aHbIKTAY YIIIH JUArHOCTUKAIIBIK TECT aJIbIH/IbI.

JlnarHoctuka OKypri3yle KOTHUTUBTIK JaF[pliapabl Oaranayra apHaiFaH
CTaHAAPTTHI JOTHKAIBIK oimay Tecti GALT (morukanbik oWaynbl TONTHIK Oarasay)
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TECTI MaigalaHbUIAbI, OJ JIOTUKAJIBIK OMIAayAbIH 6 HET13r1 oiliay KalijneTTepi OoMbIHIIA
Oaranay xyprizeni (2.3-0eiMiH]Ie KApACThIPbUIFaH).
GALT TecTiHiH cunaTTamMachl:
- GALT TecTi 40 cypakTbl KaMTBIJIbI, OJIAPAbIH SPKANCHICHI JIOTUKAJIBIK OMIaYIbIH
KaOineTTepiHiy OipiH Oarasiayra OarbITTaJFaH.
- Tect HoTHKENEP] CTYNEHTTEPAIH JOTHUKAIBIK Oiiay JeHreiiepiH 0ObeKTUBTI
aHBIKTayFa MYMKIHJIIK Oepe/i.

Google Forms cepBuci apKbUIbI TEOPUSIIBIK KOHE MPAKTUKAIBIK CUMIATTAFbI allTbIK
KOHE KaOBIK CYpakTapiaH TYpaTbiH AuarHOCTUKAIBIK GALT TecTi malbIHAAQIIBI.
Tectre mMakcumanpl KUHAKTaNaThiH Oamn — 20 Oamn. OpOip Ayphic Kayan YIIiH
crynentrep 0,5 Gamnman anmsl.

Bbacrankp!l TectT HoTHXKECT 74-CypeTTe OCHHEIeHTeH.

2,5

2
1,5
1
0,5
0

K IT
oHcepsanust [Iponopuuox Baxpiiay  BIKTHMATIBIK Koppensiuus  Kom6unatop

JIBIK, anabl . . JIBIK, JIBIK,
. . nabIMIaysl | maibIMaay . .
nafipIMpay | maieiMaay napIMaay = madeIMaay
B DKc. TOOBI 2 2,3 2,3 2 1,9 1,6
B Bak. To0bI 19 2,2 2,2 1,8 2,1 1,7

Cyper 74 - DKcnepUMEeHTTIK KoHe OakbuIay TOOBIHBIH aJIIbIH ajla TECTUIEY HOTHXKeCl
(op marmpl OOMBIHIIIA MAKCUMAIIIBI MOH IaMaMeH = 3, 3)

OxkcrniepuMeHTTIK Tomm 20 Gaminan oprta ecenmeH 12,1 Gami, an 6akpuiay TOOBI
11,9 OGamn >xuHagbpl. byn »KcmepuMEHT aiablHIa €Ki TONTaFrbl CTYJICHTTEP]IIH

JIOTHKAJBIK OMJay IeHTreIepiHiH IaMaMeH TeH eKeHIT1H kepcerenl (21-kecte).

Kecre 21 - AnapiH-ana TecTiiey HOTHXecl

Tom JKanmer oprara 6amr [TalbI31bIK MeTIIIEpl
DKc. TOOBI 12,1 60,5%
Bak. ToOBI 11,9 59,5%
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/5-cyperTe Oe€iHeNeHIreH mamblpay cbi30ackl 9pOip AJIEMEHT YIIiH anbda
koa(hduienTin eckepe otbipbill, GALT Tect TanceipManapblHbIH KHBIHIBIFEI MEH
JUCKPUMUHALIUSICH Typasibl JIEpEeKTepi KepceTei. OpOip HYKTE 9pTypJil AJIEMEHTTI
Olnaipei, an TyC IMIKaJachl 3JIeMEHT CEHIMAUTITIH KepceTeTiH albda KodhPHUITueHTIHIH
MOHIH KepCceTe/i.

Wawblipay Cbl35aOCGb(;6 OnarHocTukansik GALT TecTi TancbipManapbiHbiH KUbIHAbIFbl MEH ﬂMCK&)gIAMMHaLWIQCbI
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TanceipMaHbiH KUbIHALIFbI

Cypert 75 - AnabIH ajla TeCTUIey TallChblpMajlapbIHBIH KUBIHABIFBI MEH
JTUCKpUMUHALIUS Tpaduri

Anbha xodphUIIMEHT] apKBUIbI dJIEMEHTTIH KUBIHIBIFBI MEH JUCKPUMHUHAIIHS
apachblHJaFbl KATBIHACTBI KOPCETETIH MANIBIPAHKbl TPadUKTIH HOTHKEJIEpPIHE CYHEeHE
OTBIPBII, KeJIeCl KOPBITHIHABIIAPABI JKacayFra 00JaIbl:

OneMeHTTepAlH Kypaenutrik auanazonbl  0,575-ten  0,750-re  neifin, an
nuckpumuHaius  0,400-nen  0,600-re pgeiiin. byn  TanceipManapAblH —KUABIHIBIK
JIEHIeH1H e )KOHE OpTYPJIi AaFAbLIap ASHICHIHET1 CTYEHTTEPl aXKbIpaTy KaOlIeTiHIe
opTypii ekeHiH kepcereni. Kypaeniniri skorapel snemenTTep (mamamen 0,700 sxoHe
OJIaH YOFapbl) KEMCITYIITIKKE OeiiM, OipaK oJiap i Jie KOJaiibl ayKbIMIa Kajlabl.
Kypaeniniri TeMeH TamncelpManap, KepiCiHILE, OpTalla HEMece  KOFaphbl
JTUCKPUMUHAIIASFA He.

I'paduxreri aykrenepmaiy Tyci 0,79-0,84 apansirbianars! anbha kodhpurmeHTin
ouraipeni. by aneMeHTTepAiH KONIIUIITIHIH JIOTUKAIBIK OWJIayabl Oaraiaya >Korapbl
ceHimaunri 6ap ekeHin kepcereni. Korapsl anbda koddduimenti 6ap saeMEHTTEp
(0,84-ke xakbIH) KUBIH KOHE KYpAEIi eMec dJIEMEHTTEPIIH apachiHaa Ke3maece i, Oyl
TEHJECTIPUIreH ChIHAK KYPBUIBIMBIH KOPCETEII.

I'padux  KUBIHABIK TI€H JAUCKPUMHUHAIMSHBIH  YJICCTIpIMIHACTI  eneydl
BapUaIlMsHbI KepceTedl. bya TecTTiH opTypii JeHrewjaeri KUBIHIBIFBI MEH
CTYJICHTTEP/ 11 KaOlIeTIHEe Kapail akpIpaTa OuTyre MyMKIH/IK OEpETiH TarcChlpMaiap/Ibl
KAMTHUTBIHBIH KOpPCEeTeAl, Oy OHBIH YJrepiMi »OFapbl CTYACHTTEPl 1€, O KOPBITY
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JAFIbUTAPBIH KETUIMIPYI KaKeT eTeTiHaepAl aAe Oaranay YIIiH Taigaibl eTel.
Tyractait anrannma, rtpapuk GALT Tect TancelpMaliapblHbIH KHUBIHABIK IICH
KEMCITYLIIIK TYPFBICBIHAH TEHJIECTIPUITEeH TYPAE, AKOFaphl CEHIMIUTIK yIaiIapbIMeH
OeJIHTeHIH KepceTel, Oy TecTTi Oaranay YIIiH TUIMJII €Tel.

«Marematukay, «MaremaTuka-uHdopmaTka» O611iM 6epy OarmapiaamManapbIHbIH
1 Kypc CTyIEHTTEpIHEH KYpbUIFaH SKCIEPUMEHTTIK TOM OIPIHII aKaJeMUSIIbIK
cemectpae «Python Tininae 6arnapnamainay Herizaepi» yhipMmecine Kathichin, Python
nporpaMMmaray TUIIHIH HeETi3epiH MeHrepnai. Yilipme cabarpl amTachlHa 3 carar
ayIUTOPHUSUIBIK, 3 caFraT e3/K >KYMBIC peTiHze, kaiumbel 15 anTta Ooitbl 45 caraT
ayIUTOPHUSUIBIK, 45 caraT 31K XYMBIC pETiHAe OTKI3UIml. Yiipme OapbichiHIA
crynentrep Python mnporpammanay Timi  apKpUiel  0a3ajblK — ONEpANFsUIAPIBI,
apu(pMETUKAIBIK ~ amMalaapAbl,  IMapTTapAabl, [UKJIAEP MEH  MacCHUBTEPIi
nporpamMmanayasiH rpaduKaMeH >KYMBICTBI MEHTEPIM IIBIKTHI.

ExiHi akageMusiIblK CEMECTP/Ie SKCIIEPUMEHTTIK TOI CTYyICHTTEP1 «DJIeMEHTap
MaTeMaTHKa» TIOHIH YCBIHBUIFAH oficTemere coiikec Stepik.org mumardopmaceinaa
KYpbUIFaH «DJEeMEHTap MaTeMAaTUKay OKBITY Kypchl OOMbIHINA OKbIBI. [IpakTHKaIBIK
cabak OapbIChIHIIa CTYJEHTTEp MareMmaTukaiblK ecentepai Wolfram Alpha, Excel,
Geogebra mudpiabik Oi1iM Oepy Kypaigapbl apKbUIbl HIBIFApPAbI, ajl OKBITYIIBIMEH
CTyIeHTTIH o311k XyMbIChiH (OBOX) sxone cTymeHTTiH o31ik xkyMmbichiH (BOX)
OapbIChIH/Ia MAaTeMaTHKAJIBbIK €CeNTep/l, KOChIMINIA TarchlpMaiap peTiHiae OepiiareH
KOHTEKCTiK ecentepAi Python mporpammanay TiniHIH KeMeTiMeH KEIIeHII TYpAe
TITBIFApIbI.

OKy KBUIBIHBIH COHBIH/IA SKCTIEPUMEHTAJIABI TOI MeH 0aKbLIay TOOBI JTOTHKAIIBIK
oitlay JEHIeMiHIH KOPBITBIHIBI HOTWKECIH aHbIKTay YiIiH KatagaH GALT Tectin
TarnceIpapl. HoTmkenep sKCepuMEeHTIIBI TONTAFbl CTYICHTTEPAIH JIOTHKAJIBIK OHJIay
JICHTreHiH/Ie alTapJIbIKTal 1IrepiieymiaikTiH O0aFaHbIH Kepceteni (76-cyper).

3,5

3

2,5

2

15

JeHreiinepi

1

Jlorukanplk oiliay 1aFabLIAPbIHBIH

0,5
0
Koncepsar | Ilponoprm | baksiray | blxkrumang | Koppemsaon | KomOunat
HSUIBIK OHAJIIBI naeIMaay BIK SUTBIK OPJIBIK
napIMaay | maibiMuaay BI naepiMaay | DadpiMaay | mabiMaay
‘®Okc. ToGE| 2,9 3 3,1 2,8 2,9 2,5
‘lEaK. TOOBI 2,2 2,5 2,6 2,3 2,4 1,9
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Cyper 76 - AnabIH ala TeCTUIEy HOTHXKeNepi
OxkcnepumeHTTiK Ton 20 6amiaan 17,2 6amt, an 6akpiay Toosl 13,5 6amt skuHaab!. by
OKCIIEPUMCHTTIK TOITHIH JIOTHKAJBIK OiIay JCHICHl KOJJIAHBUIFAH OiCTEMCEHIH

HET131H/e dJ/IeKal/1a )KoFapbUIaFaHbIH KepceTeal (22-kecTe).

Kecte 22 - Keitinri TecTiiey HOTHXKeECI

Ton Kanns! 6amib [MaitpI3apIK MeIIIIEpi
DKC. TOOBI 17,2 86%
Bak. ToOBI 13,5 67,5%

DKCcnepuMeHT OachblHIa *KOHE COHBIHJA OTKI3UITeH TECTTEPAIH KOHE OJIapAblH
QJIBIHFaH HOTHKEJIEPIHIH KaHIIAIBIKTHl MaHbBI3IbI €KeHIH TEKCEPY YIIIH €Kl TeCT T€ dp
TalChIPMaHbIH ~ KHUBIHJBIFBI, JUCKPUMHUHALMACH JKOHE aibda KO3 UIIMEHTIH
CAJIBICTBIPY APKBLIBI KOJ KeTKI3UIAl. ['pagukrepaeri Kok ChI3bIK ajjblH aja TeCTLIey
(IMarHOCTHKAJBIK TECT) MOHJACPIH KOPCETEe/l, aj >Kachll CBI3BIK KEHIHT1 TECTLIey
(KOPBITBIH/IBI TECT) MOHJEpiH KepceTuienl. COHbBIMEH KaTap 9p TECT MOHEpl YIIiH
TPEH/I CBI3BIFBI MYHKTUP CHI3BIK apKbLIbI KOPCETIITEH.

TanceipMaHbIH KUBIHABIK JeHrel1. ['paduk Tanceipmanap/ibiH yFatobiHa Kapai
OJIApJIbIH, KYpJENUIiriH kepcerenl. Kok ChI3bIK aliJIbIH ajla TeCTUICYAIH, ajl KacChUl
CBI3bIK  KEWIHI TeCTUICYIIH KUBIHABIK JEHrehiH KepceTemi. [ /-CypeTTe
OCHENICHTeH e TarchlpMaNiapAslH Ko01 ymiH KublHABIK MoHAepi 0,65-0,80
apaJbIFbIHAA Kaldaabl, OYVJI TECTIIEYJIEP/IIH CAbICTRIPMANIBIIBIFBIH KopceTeal. Keinri
TeCTUIey OOMBIHINIA KUBIHABIKTBIH IIaMaJibl apTybl ACHICHICpIiH TCHAITH Oy30aiibl,
OYJ1 ChIHAKTAPABbIH KUBIHIBIFBI OOMBIHIIIA TEH KOHE CAIBICTHIPMAIbl OOJIBIN KaJaThIHBIH
pacTranbl.
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Cypert 77 - AnpIH ana TecTiiey MeH KeWiHT1 TeCTiNIey TarChlpMallapbIHbIH
KUBIH/BIK ACHTCHI rpaduri

TancelpMaHbIH KeMCITYHIUNK AeHreui. ExiHmn rpaguk TecTrepaiH opTypdi
JaFapuIap JAeHrewsepl 0ap KaThICYIIbLIAPAbl KAHIIANIBIKTHl THIMAI aXKbIPATaThIHBIH
Oaramnail OTBIPBII, DIIEMEHTTEPIH KeMCITYIIUTIK KylIiH kepceTeni. Kok chI3bIK (amapiH
aJia TeCTIIeY) ’KOHE JKAChUT ChI3BIK (KEHIHT1 TECTIIEY) IIamMalibl aybITKyIaphl 0ap yKcac
ninriare ue. Opraiia TuCKpUMHUHALMS OaJlaphl €Ki ChIHAKTA Ja OChl KOPCETKIMITIH
TYpakThUTLIFbIH KopceTeTiH 0,45 men 0,60 apanbirsinna Oonbl. Kelfinri tectiieymi
mamanbl Kakcapybl TECTTIH OUIIM JEeHreilsiepiH axbIpaTy KaOUIETIHIH I[IaMalibl
YKOFapblJIaFraHbIH KepceTel, Oipak e3repictep a3. JKanmel anranaa, KeMCITYIIUITIK KYIT
TYpPaKThl, aJIJbIH aja »oHE KEHIHI1 TeCTUIeyJep apachblHAa CalbICTHIPMaJIbl OOJIBII
kanael (78-cyper).
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Cyper 78 - AnjpIH ana TecTiyiey MeH KeHiHT1 TeCTiNIey TarChlpMallapbIHbIH
TUCKPUMHUHALNSA Tpaduri

79-cypeTTe KepceTuireH rpaduKTe TECT CEHIMIUIIT MEH 3JIEMEHTTEpAIH 1K1
coliKecTiriH 6aranaiTeiH anbda kodpduimenti kopcerinred. Exi ceinak 0,79-aan 0,85-
Ke neiinri anbda koaurmentrepin 0epai, Oy )KoFapbl CEHIMALTIKTI Kepcerei. Kok
CBHI3BIK (aJIBIH ajla TECTUIEYy) JKOHE >KAChUI CBHI3BIK (KEHIHT1 TECTLIey) MUHHUMAJIBI
BapHaIMsAMEH TYPaKThl OHIMAUTIKTI Kepcerel. Kelinri TecTueyaiH a3aan kakcapysbl
1K1 KEeNICIMIUTIKTIH COMKECTITH KepceTeal. bynm Oamnmap ekl ChIHAKTHIH Oipaeit

CEHIMIITITIH KaMTaMachl3 €TeTiHIH pacTaiiibl, OYJI OJIapIbl CABICTHIPMAITBI €TE/I.
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Cypert 79 - AnapIH ajia TeCTUIEY MEH KeHIHT1 TECTUICYIIH CEHIMILTIK JKOHE
1K1 coikecTik rpaduri (Ansda kodpduimenTi 6OUbIHIIA)

bapapik ymr rpagukTep AMArHOCTHUKAIBIK KOHE KOPBITHIHABI TECTTEPIIIH
KHUBIH/BIFbI, KEMCITY1 5KOHE CEHIMJILIIr OOMbIHIIA YKcac culaTTamanapra Ue €KEHIH
Kopcerel. EKi ChIHAKTBIH oOpTallla MOHJEpl >KaKblH JUana3oHja OoJybl OJapAblH
CaJIBICTBIPMAITbI YKCACTBHIFBIH pacTaiibl. By KaTeIcyIbUTapABIH HOTHKETIEPIHICT] Ke3
KEJIT€H ©3repicTep HKCIEPUMEHTTIH AYPBICTBIFBI MEH HET13JUIINH pacTalTbiH
CBIHAKTApAarbl aWBIPMAIIBUIBIKTAPEIMEH €MEC, OKBITY apajacyblHBIH oCEpiMEH
OailylaHbICThI 0OJTybl MYMKIH JIETE€H KOPBITHIH/BI )KacayFa MYMKIHJIIK Oepel.

DKCIIEpUMEHTTIK koHe OaKpUIay TONTAPBIHIAAFBl CTYIASHTTEPIIH JIOTHKAIIBIK
oillay JIeHreiiH caHABIK JKOHE camajblK Oarajay YIIH €Kl Toyesci3 TaHaaynap (exi
TOT) apachlHAAFbl OUTIM JEHTeHJIEpiHIH aWbIPMAIIBUIBIFBl TYPaJIbl  OOJKAM/IBI
TeKcepyre MyMKIiHAIK OepeTiH CTBhIOJEHT KpUTEpHi KOJAAHBUIABL. byn Tect eki
TOyeJICi3 TaHaayjap HOTHIKEJIEPIH CaJbICTHIPY YIIIH KOJAAHBUIABI YKOHE OJap/IbIH
Al BIPMaITBUTBIKTAPBIHBIH, KAHIIATBIKTEI CTATUCTUKAIBIK MAaHBI3/IbI €KeHIH Oaranayra
MYMKIHJIIK Oep/i.

Tangay »*ypri3y YIIiH TOH KoHE TeCT OOMBIHIIIA OpTallla MOHJIEP MEH CTaHIaPTThI
ayBITKYJIap KOJIaHBLULIBI (23-KecTe).

CranaapTThl ayBITKYABI €CENTEY YIIiH MbIHA (OPMYTaHbl KOIIAHIBIK:

n—1

%)
Il
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Mynna:

S— cTaHmapTTH ayBITKY;

X;— JKEKe YJIT1 MoHIepi (CTYJASHTTEp HOTHKEEepi);
X— TaHJay/JbIH OpTaIlla MoHI;

N— KaTBICYIIBLJIAP CAHBI.

Kecrte 23 - DxcnepuMeHTaN bl )KoHE OaKbliay TONTAPBIHBIH TECT HOTHXKENEpP1

CryneHT | OKclepuMEHTaIIbI Bakpiiay ToOBI OKCIepuMEeHTa bl Bakpuiay ToOBI

Ne Ton (AJJBIH ana (Anpeia ana to (Keiiinri (Keiiinri Tecrizney)
TECTLIEY) TECTiNey) TECTiIey)

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 13.0 115 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
11 115 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
20 111 11.6 17.7 12.5
21 14.4 115 18.2 14.0
22 10.8 12.8 17.9 134
23 12.3 10.9 16.5 14.5
24 13.4 10.8 17.0 13.4
25 111 114 16.8 12.3

JKanmer 12,1 11,9 17,2 13,5

opTamia

Oan

AnnpiH-anma TecT OOMBIHIIA SKCIEPUMEHTANIbI TOOBIHA apHAJIFaH CTaHIAPTTHI
aybITKY 1Bl €CENTEY KeJIEeCl TYP/e KYy3ere achbIPbLIIbI:
1) DkcrepuMeHTA Bl TOI CTYACHTTEPiHIH OalgapblH KOCBII CTYACHT CaHbIHA
0eJTy apKbUIbl TaHJAYAbIH OpTallla MOHIH €CenTeinMi3.

_ 3034 121
YT T
2) OpOip MoHHIH OpTalIaaH aybITKYbIH €CENTeHMI3:
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

JON OChUTai 25 CTYIEHTTIH oOpTama MOHI OOHMBIHINA OpTamia aybITKYBIH
€CEeITENMI3.
3) AyBITKYJIapAbl KBaIpaTTaliMbI3:
(0,5)?=0,25
(2,0)%=4,0
(-0,2)?=0,04
(-1)=1

JI9J OChLIal 25 CTYNEHTTIH €CENTEITeH aybITKy MOHICPIH KBaApaTTall IIBIFaMBbI3.
4) BapibIk KBaAPaTTHIK aybITKYIapAbl KOCBIII IIIBIFAMBI3:
n

z(xi _ %)% = 1054
i=1

5) CtanmapTThl aybITKY/ bl €CCNTEHMI3:

1054  [1054
S_\/25—1_\/ Sa = V43767~ 21

Keitinri Tect OOWBIHIIA SKCIEPUMEHTTIK TOOBIHA apHAJIFaH CTaHIAPTTHI
ayBITKYJIbI €CETITEY KeJECl TYPE KY3eTe achIpbUIIbL:

1) OpTaia MoHIH ecenTeimis:
431,3

25

X = =17,2

2) OpOip MOHHIH OpTalllafiaH aybITKYbIH €CeNTeHMI3:

17,5-17,2=0,3
18,6-17,2=1,4
16,3-17,2=-0,9

16,8-17,2=-0,4
TN OChbUTail 25 CTYINEHTTIH oOpTaimla MoHI OOHMBIHILIA OpTalla aybITKYbIH
ecenTenMis.
3) AyBITKyIapabl KBaApaTTaliMbI3:
(0,3)?=0,09
(1,4)>=1,96
(-0,9)>=0,81

(-0,4)=0,16
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JIJ OChLTIal 25 CTYJNEHTTIH €CENTEITreH aybITKy MOHICPIH KBaApaTTall IIbIFaMbI3.

6) bapbIk KBaapaTTHIK ayBITKYJIAPAbl KOCHIII IIBIFAMBI3:
n

Z(xi — %)% =612

i=1
7) CTaHaapTThl ayBITKYAbI €CCITCHMI3:
_|en2 612
25—1 | 24

2,55=1,6

bakpuiay TOOBI YIIIH JI9J OCHI CHSKTBI CTAaHIAPTThI aybITKYJIap/bl MIbIFapy OOWBIHIIA
ecenTeyJiep KYpri3iiin, Keaecl HOTKeNep anbiHabl (24-kecte):

Kecre 24 - OpTaiia MoHI1 J)KoHE CTaHIAPTTHI AyBITKY MOH1

Ton Opraia MoHi (X)

CraHIapTThl aybITKY MoHI (S)

DKcnepuMeHTTIK Tor (AnabIH ana ceiHak) | 12,1

2,1

bakpinay ToObI (AJJIBIH alia ChIHAK) 11,9 2,0
OkcnepumeHTTiK Ton (KeliHri chiHaK) 17,2 1,6
bakpinay ToOb1 (KeiiiHri chIHAK) 13.5 2,2

CTpIOJICHTTIH t-TeCTi €Kl TOIl apachIHJAFbl aJbIH-aya

KOPCETKIIITEPIH CAIBICTHIPY YIIIH Al alaHbUIIbI.
EcenTey mapamerpiepi:

TECT KOHE KEHIHI1 TECT

Hennix rumnote3a (Ho): OKCHepUMEHTTIK JKOHE Oakbulay TONTAphl apachiHIA
JIOTUKAJIBIK OMIay JICHTeWJIepiHIH IaMybIH/a eIIKaHAal albIpMAaIIbLIBIK KOK.

banama runoreza (Hi): DxcrepuMeHTTIK Tom Oakpliay TOOBIMEH CaJIBICTBIPFaHA
JIOTUKAJIBIK OWJIay JEHreWIHIH >KOFapbliaybl OOMBIHINIA alTapibIKTAl JKAKChl HOTHXKE

KOPCETTI.
T-kputepuii popmynacer:
X —X
gL 2
St 5%
ng np

Mynpa:

X,xoHe X, — TONTapbIH OpTalla MOHi;

S1 KoHe S; — cTaHAapTTHI AyBITKYJIAp;

N1 OHE Ny — TOMTAPAFhl KATHICYIIIbLIAP CAHBI.

AJIBIH aja TeCTIey YIiH t-CTATUCTUKACHIH €CENTey
AJJIBIH aja TecTiieyre apHaaFaH MAJIIMETTep:

164



— DKCIEepUMEHTAJIJIbI TOII: )?1 =12,1, 5;=2,1, n1=25
- bakpuiay ToObI: )?2 = 11,9, $;=2,0, n;=25

1) oprarra MoHAEPIiH aABIPMAIIBUIBIKTAPBIH €CEIITEY:

X, —X,=121-119=0,2
2) JMCIIepCUsIIapabl eCenTey:

St =(2,1)% =441
Sz = (2,0)%2 = 4,00

3) BemimMiHe mucniepcusiiap MEH KaThICYIIBUIAP CAHBIH KOMBII IIBIFAMbI3:

512-|-522—4'41+4’0—01764+016—03364
n, n, 25 25 S

4) besiMHEeH TYOipiH MIBIFapaMbI3:

0,3364 = 0,58
5) t-mMoHIH ecenTeriMis:
=22 <034
058

Keitinri Tectiniey yiriH t-CTAaTUCTUKACHIH €CETTEY
Keitinri Tectiyieyre apHajIFraH MOJIIMETTED:

— DkcnepuMeHTanpl Tor: X; = 17,2, $1=1,6, n;=25
— bakpuiay TOObI: X, = 13,5, 5:=2,2, ;=25

1) oprarmra MoHIEPIiH AWBIPMAIIBUILIKTAPBIH €CEIITEY:
)?1 - )?2 = 17,2 - 13,5 = 3,7
2) AucriepcUsIapabl ecenTey:

SZ = (1,6) = 2,56

S22 =(2,2)2 =484
3) bemniMiHe mucniepcusiap MEH KaThICYIIBUIAP CAHBIH KOMBII IIBIFAMbI3:

S? 52 256 484
202 o O 01024 + 0,1936 = 0,296
nl nz 25 25

4) besiMHeH TYOipiH MIBIFApaMBbI3:
0,296 ~ 0,544
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5) t-moHiH ecenTeliMis:
7+ 6,80
0544
Tonrap apaceiHIarbl ailbIPMAIIBUIBIKTBIH CTATUCTHKAIBIK MAaHBI3I HEMece
Ke3/IeCOK €KEHIH aHBIKTAy YIIIH KaxkeT P MoHAepiH ecenTeiimis, 011 YIIiH t-MOHEPiH
KOHE EpPKIHIIK JOpekKeNepiHiH caHblH ecenterimis (39-kecre):

t

df =n,+n,—2=25+25—2=48

Kecte 39 - t )xone df monaepi (aJIabIH ana )KoHE KeHiHT1 TECTIICY YIITiH)

DKCIIEPUMEHTTIK t-MoHi df-moni
TeCTUICY
AJNBIH ana TecTiiey 0,34 48
Keitinri Tecriiey 6,80 48

Ocwl MOHZIEp/I1 MaiiTalaHbIN p MOHIH aHBIKTaMbI3. KoJIMeH ecentey iiH OpHbIHA P-
MOHIH aHBbIKTay YIIiH t-TapaTy QyHKIMACH KOJAaHblUIa bl bi3 ecenTenrex t-MoHiHIH
OH >KaFrbIHJIaFbl Tapaly KUCHIFBIHBIH aCThIHJAFbI ay/1aH bl Ta0aMbI3 (€K1 KaKThl ChIHAK
YIIiH — OYJI MOHJII €K1 ece KoOeuTemis).

Python-aa p MoHiH ecenTey (GYHKIHSICHI:

from scipy import stats

# AnnpbiH ana tectuiey monepi: t = 0.34, df = 48
p_pre = stats.t.sf(abs(0.34), df=48) * 2 # Exi>xkakThl TECT

# Keiiinri Tectiney monaepi: t = 6.80, df = 48
p_post = stats.t.sf(abs(6.80), df=48) * 2 # ExixxakTsl TeCT

p_pre, p_post

Ecenreynepai uatepnperanusiay:
AJBIH ana TecTuiey YILIH:
p=0,73
byn w™om 0,05-TeH ynkeH, SAFHM €Ki TON HOTHXKENEpPl apachIiHIarbl
ailbIpMaIlbUIBIKTAp IaMalibl.
Keiiinri Tectisiey yIis:
p < 0,001
byn p-mMoHl TOmTapAblH  HOTHXKeNEpl apacblHIarbl  aWTapJIbIKTau
allbIpMAaIlIbUIBIKTAp Ibl KOPCETE .
bi3 t-MoH1 MeH epkiHnik gopexenepine (df) nerizgenren p-moHiH Taly YIIiH t-
Tapary (QYHKUMSICHIH KOJAAHIBIK. Tanmay HOTHXKeNepl aiAblH ana TecTuiey
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HOTHXKeJepl OOMBIHIIIA SKCTIEPUMEHTTIK KoHE OaKplIay TONTaphl apachiHIa CIIKaH/ i
albIPMAaIIBIIBIK )KOK €KEHIH KopceTe/l, O1pak KeHiHT1 TeCTUIeY HOTIKeIepl OOMbIHIIIA
alBIPMaIIBUIBIKTAD CTATUCTUKAIIBIK TYPFBIAH MaHBI3/Ibl €KeHJITH KepceTeml, Oy
YCBIHBUIFAH 9IICTEMEHIH TUIMIUTITIH pacTaiIbl.

OKCHEPUMEHTTIK KYMBICTBIH HOTIDKENIepl Kellecl TYXKbIpbIMIIAp jKacayra
MYMKIH/IIK Oep/ii:

- Oonamiak MaTeMaThKa MYFaJiMIEpIHIH JIOTHKAJIBIK ONJIayblH JaMbITyFa
mudpiblK OUTiIM Oepy TEXHOJOTUSIIAPBIHBIH THTI3€p ocepl HEri3fenim, 9aicTeMect
’KacaJica JKOHE OKBITY MpOIIeCiHe eHri3iice, 1) OKbITY mpoleci dAiCTeMeNiK TYPFbiaa
KaMTaMachl3 €TiIiMN, OoJallaK MaTeMaThKa MYFalliMJIEPiHIH JIOTUKAJIBIK OMIaybIHBIH
JIEHT €M1 apTaTBIHIBIFGI, 2) MAaTeMaTHKAJIBIK MOHAEP I OKBITYAa MU PIILIK OLTiM Oepy
TEXHOJOTHSUIAPBIHBIH ~ BU3yalIH3allusiay, nporpaMmaiiay — MYMKIHIIKTepi
KOJIIAHBUIBIIN, OUTIM CalachlHbIH apTyblHA BIKNAT €TETIHIT 3KCIEPUMEHT KY31HJIE
TTAJIEIACHI.

- TEOPUSUIBIK 3€pPTTEYJep Ke3iHAE TYXKbIphIMIAIFaH «0ojaliaKk MaTeMaThKa
MYFaIIIMJIEPIHIH JOTUKAJIBIK OMIAybIH JaMbITy1a HUQPPILIK OUTiM Oepy KypasigapbiH
KOJIJIaHy KepeK» JIETeH MIKIP pacTalbl.

Y urinmn 6e1iM OOUBIHIIIA TYKBIPHIM

Yuinon Oemimae «MartemaTuka» xoHe «Maremartuka-uHdopmaTika» OuUTIM
Oepy OarmapiiamMaliapblHa apHaIFaH « DJIeMEHTap MaTeMaTUKay MOHIHIH MPaKTUKAJIBIK
cabakrapel, BOX xone OBOX cabakrapbl OapbichiHIa OoaliaK MaTeMaTHKa
MYFaAIIIMJIEPIHIH JIOTUKAJBIK OIaybIH HUMPIBIK OLTIM O€py TEXHONOTUsIaphl ApKbLIbI
JaMBITy 9JIICTEMECl TOJBIKKaHAbl cumnartamrad. Oky mpornecinae Stepik.org,
GeoGebra, Excel, Wolfram Alpha xone Python cusaxkTel mudpisik Kypaimap
naiiianaHplibl. byl Kypangap CTyJIeHTTepre MaTeMaTUKablK €CenTepal LISHIyre,
ecenTeysiepl OpbIHAayFa >KOHE KypHelli MaTeMaTHKalbIK YFbIMIApAbl OeiliHeneyre
KOMEKTECY apKbLIbl aHAJUTHKAIBIK, CHIHM JKOHE aJTOPUTMIIK Oislay AaFAbliapblH
JaMBITyFa BIKIAJ €TTi.

OJICTEMEHIH THUIMAUIITIH TEKCepy VIIH TeAarorukajiblK AKCIEPUMEHT
Kyprizuial. Jlorukanelk oiyiay meHreii Typaibl aepekrepai any ymiiH 40 cypakraH
typatbid GALT TecTi KOJIIaHbUIIbI, OYJI OKCIIEPUMEHTKE JICHiH )KOHE IKCIIEPUMEHTTEH
KEeHIHT1 HOTHKETIEP/Il CalIbICThIpYyFa MYMKIHIK Oepai. JlepekTepii Tanaay TeCTTEpAiH
ceHIMIUTIrH Oaranay yuiH Anbpa Kponbax kosdduimeHTiH ecenteyal xoHe TecT
camachlH TEKCepy YIIiH JAUCKPUMHUHAIUSHBI )KOHE TECTTIH KUBIHABIFBIH TEKCepy/Ii
KaMTbinbl. CaHABIK omiCTepMEH KaTap, HUQPIBIK TEXHOJOTHSIIAPIBIH OKBITY
MPOIIECIHE dcepl Typasibl OoJIalaK MYFaIIMACPMEH calajblK akmapar >KMHAy YIIiH
WHTEPBBIO KYPTi3UIIl.

MoniMeTTepiiH CTAaTUCTUKANIBIK TaJlJaybl SKCHEPUMEHTTIK oHe Oakbuiay
TONTApPbl apachlHAa aWTapJIbIKTall aWbIPMaIIbUIBIKTApAbl KopceTkeH CThISHTTIH t-
KPUTEPHUIIH KOJJAaHy apKbUIBl KYPri3uifgl. ODKCHEPUMEHTTEH KEWIHT1 TeCTiIey
HOTIIKETEPl HUPIBIK TEXHOIOTHSIIAp/bI Maiila’ana OTBIPHIN OKbIFaH CTYACHTTEPIIH
JIOTHKAJBIK OWiay JCHTeHIHIH YKOFapbl €KeHIH KOPCETII, YCHIHBUIFAH SJICTEMEHIH
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tuiMAairia pactanel. Hotmwxkecinge Stepik.org, Python, Excel, Wolfram Alpha »xone
GeoGebra cuAKTHI 1TUQPABIK KypaagapAbsl KOJJIaHy OoJamiak MaTeMaTHhKa
MYFaTIMICPIHIH JIOTHKAJBIK JaFabUIapblH JAMBITyFa OH OCEpPiH THTI3IN, OJIapIbIH
KOC10M JalbIHIBIFbIHA BIKIIAJ €TETIHI AKCIIEPUMEHT JKY31H]IE TOJICIICH I,
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KOPBITBIH/IBI

3amanayu OuTiM Oepy >kyleciHae Oosalrak MaMaHJap.IbIH JIOTHKAIBIK OHjay
KaOUIeTIH JaMbITy OJapAblH KOCIOM JIaMbIHJBIFBIHBIH JKoHE OUIIM camachiH
apTTBIPYABIH MaHBI3/IbI ACIIEKTICI PETiHAE epeKiie MoHTe ue. Kasipri ke3eHje OutiM
Ooepy mporeci HUPPAbIK OuIiM Oepy TEXHOJOTHSUIAPbIH KEHIHEH KOJIJIaHYMEH
epeKIeseHe/l, OYI akmapaTThl KYHenl Tajijay MEH THIMII MemiMaep KaObuiaay
JMAFIbUTApbIH  KAJIBINTACTBIPYFa  MYMKIHAIK — Oepemi. bomamak — maTemaTnka
MYFIIIMJIEPIHIH JIOTUKAJBIK OWIAYBIH IMUQPPIBIK TEXHOJOTHSIAD APKBLIBI JTAMBITY
oJlapra KociOW KY3BIPETTUIIKTEPIH JaMBITyFa, HHHOBALUSJIBIK SIICTEpIH MEHIepyTe,
OKBITY CamachlH XaKCAPTyFa, CHIHM KOHE AHAIMTHKAJIBIK OWIayJIapblH JTaMBITYFa,
KEKE JKOHE KOCIOU ecyre KoHE 9MIICTEMENTIK KY3bIPETTUIIKTEPIH JaMbITyFa MYMKIHJIIK
oepeni.

JluccepTanmsuIbIK KYMBICTBIH MaKcaThl OOJaliaKk MaTeMaTHKa MYFalliMIEPiHIH
JIOTUKAJIBIK OMJIAYbIH JaMBITYFa HUQPPILIK OUTIM O€py TEXHOJIOTHUSIAPBIHBIH THUT13Ep
OCEPIH TEOPUSUIIBIK JKOHE dJIICTEMENIIK TYPFbIIaH HET13/1ey OOJIIbI.

3eprreyniH MakcaTbl MEH MIHJETTEepiHE cail MbIHAaJail TEOPHUSIIBIK-
MPaKTUKAIIBIK KOPBITBIHABLIAP JKacaJbl:

1. FpulbIMU-TEOPUSIIBIK KOHE JMIICTEMENIK 3EpTTeyJiep HET131H/Ee JOTUKAIIBIK
OiJIay/IbIH KYPBUIBIMBIH JKacay, OojallaKk MaTeMaThka MYFaliMIEpiHIH JOTHKAJIBIK
OMJIayBIH JAMBITYIBIH TYKBIPBIMIAMACHIH HAKTHLIAY.

FrUTbIMU-TEOPUSIIBIK KOHE OMICTEMENIK 3epTTeyjiepre Tajjay Kacal Keje
JIOTUKAJIBIK Oilay TYXKbIPbIMJIAMAaChIH KeJleciiel HaKThUIaAbIK: JIorukanslK oinay —
HAKThI TYKBIPBIMJIAP Kacay KoHe MIeNTiM KaObUIIay MYMKIHAITTH KaMTaMachl3 €TeTiH
KyHen Taijgay MEH MalbIMIayFa HETI3/IeJITe€H MaKCaTThl Oilyiay MpolLeci, 0J1 Kociou
KbI3METTE, 9Cipece MaTeMaTHKaNbIK O11iM Oepy calachlHaa ecenTepAl TUIM/I HIeNIyre,
MaTeMaTUKAIBIK MIPUHIIAIITEP/II TEPEH TYCIHYTe, MICIIMACP Il YTHIMJIBI )KOHE JTOMEKTI
HeTri3/Iey KaOUIEeTIH TaMbITyFa MYMKIHJIIK Oepei.

CoHbIH HETI31HJIe JOTUKAIBIK OWJIay KYPBUIBIMBIH KEJIeCl KOMIIOHEHTTEP
HETI31H]Ie KYHeNeyal iICKe achIpJIbIK: MCUXOJIOTHSIIBIK acrekTuiep (Kalbuigay, ecte
cakray, Kusii, (OKyc), KOTHUTUBTI (yHKIusiiap (Tanmay, CHUHTE3, aOCTpakIius,
Oaranay), JOTUKAJIBIK onepanusuiap (MHAYKIHUS, JEAYKIUS, aHAJOTHs, >KaJIbliay),
JIOTUKAJIBIK (hopMasiap (YFbIM, MabIM/Iay, KOPBITHIH]IBI ) 5KOHE JIOTUKAJIBIK TPUHITUTITED
(KaMIIBUIBIK 3aHbI, AJBIHBIN TACTAJIFAH YIIIHII 3aH, )KETKIJTIKTI HEri3/1eMe 3aHbl).

JlorukanslKk OWJIay TYKBIPBIMIAMACHIH KOHE JKYMEJICHIeH JIOTUKAJIBIK OMjay
KYPBUIBIMBIH ~ HETI3re aja OTBIPbIN, COHJAN-aK OChl cajlafiarbl 1preii eHOeKTep.i
capajiail  OTBIpBIN, OoOJallaKk MaTeMaTUKa MYFaTIMAEPIHIH JIOTUKAIbIK OWJIayblH
TAMBITYIBIH TY)KBIPBIMJIAMAChIH OBLTAMINAa TYXKBIPBIMIAIBIK <JTOTHKAJIBIK OWJIay/IbI
TAMBITY — TaHBIMHBIH JMITUPHUKAIBIK JACHTCHIHCH FBUIBIMU-TCOPHSIIBIK JICHTEHTe
OTylHE HETI3[CNreH TYXBIPBIMAAPILI Tajlnay, CHUHTE3/CY, JKajlbliay JKOHE
KOPBITBIHABLIAY KaOUIETIH KaJbIMTACTHIPYIBIH MaKCaTThl, YUBIMIACTHIPHUIFAH JKOHE
KE3CH/I1 IPOIieci OOJIBIT TaObLIaabD».

2. Kocibu ic-opekerTe Ooamak MaTeMaThKa MYFaJiMIHIH JIOTUKAJIBIK OHIaybIH
TAMBITYIBIH KQKETTUIITIH HET13/Iey.
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Kazipri 3amanfbl OumiM Oepy »KYHMECIHIH Tanantapbl OKBITYIIBIIAH OUIIM
ATyIIBLIAPABIH,  3UATKEPIIIK JKOHE IIbIFAPMAIIbUIBIK QJIEYETIH aIllyFra, JoJel
mienriMaep KaObUIJayblHA »KOHE OKBITY Ma3MYHBIH JKyHenl TypAe TYCIHIIpyre
KaOu1eTT1 00Ty ABI TAJIAIl eTe/Il.

3eprrey OapbIChIHIIA JIOTUKAIBIK OWJlay aHAJIMTHKAJIBIK Oijiay, CBhIHH
KabuIeTTep, KOC1I0M MKEMILTIK KOHE IIBIFAPMaIIbUIBIK CUSIKTHI KACUETTEP apachIHIaFbl
OaltIaHBICTBI KAMTAMAaChI3 €TETIH HET13T1 KaOlIeT eKeHIIr aHbIKTaabl. JKypriziiarexH
Tajgay OiUTIM amyIIbUIapAblH JIOTHKAIBIK OWIaybIHBIH ToeMeH aeHreiti PISA-2022
CUSIKTBl XaJBIKAPATBIK 3epTTeyNiepAe Ka3aKCTaHIBIK OKYIIBIIAPABIH IKETKUTIIKCI3
HOTIIKETIEpiHiH cebentepiHiy Oipi Oosbin  TaObUIATBIHBIH KepceTTi. bomamiak
MaTeMaThKa MYFaTIMACPIHIH JIOTHUKANBIK OWJIAybIH JaMBITy OJapablH KociOn
TMAWBIHIBIFBIHA FaHA €MEC, COHBIMEH KaTap OKYIIBUIAPBIHAA OCHI JaFablLiIap/Ibl
JaMBITy KaOUIETIH/IE /e MAHBI3/bI POJI aTKApaabl JICT €CENTEIK.

MareMatukaiblk OuliM  Oepy OapbIChiHAAQ JIOTHKANBIK OWJIay MOCEJIeCiH
3epTTEreH MCUXOJIOrTap, AUIaKTap MEH dIICKEpJIep/IiH eHOCKTepiHe CyHeHe OTHIPHII,
JIOTUKAJIBIK OMJIay CHIHU OMJIay, IBIFApMAIIbUIBIK OlIay, METaTaHy KoHE MPOOIeMaHbI
HICNTy CUSKTHI TaHBIMJBIK JIaFAbLIApIbl JAMBITYMEH THIFbI3 OailIaHbICThI €KEHJITTH
aHbIKTaIbIK. COHBIMEH KaTap, MaTeMaTHKAJBIK OuTiM Oepy OapbhIChIHAA JIOTHMKAJIBIK
OMJIayJbl JaMBITYBIH OKYy IIPOIIECiHE ocep €TYyiHIH HeTi3rl IICHXOJIOTHSIIBIK-
nejarorukansik acrnektiiepi (CTylIeHTTepAiH bIHTAaChIH apTThipy; OKy MaTepualbiH
HOTWKEN MeHrepy; Panmumonanael oiniay kabuieriH sketuinipy; Kypaem ecenrepii
HIbIFapy KaOUIETTEPiH AaMbITy; O3 KablleTTepiHe CEeHIMIUTIKTI HBIFATY; O3 OeTiHIle
OuTIM anmyFa JalbIHIBIFBIH apTTHIPY; AHAIUTUKAIBIK KaOUIeTTepAl >KETUIIIPY;
MaTeMaTuKalbIK YFbIMIapAbl TEPEH TYCIHY1 AAMBITY; OPTYPJIl OMIPIIIK XKaFaainapaa
OuTIMIEpIH KoJijaHa Olny KaOlIeTiH JaMBbITy) doHE OJapJblH OKy TaXipuOeci YIIiH
MaHbI3bI OepLIl.

JlorukaneIK OMJIayJ bl MaTeMaTHKa MYFaJIMIHIH KOCIOM JaWbIHIBIFBI asChIHIA
JAMBITYIBIH MaHBI3JbUIBIFBl OICTEMENIIK KY3BIPETTIIIKTI JTaMbITY, IeJaroruKajIbiK
MaceleNiep Al Tajaay KoHE MIenry KaOiueTi, FRUIBIMU-3ePTTey KbI3METIHE JalbIHIBIK,
COHBIMEH KaTap KociOM IyHHETaHbIM MEH OKBITYFa KO3KapacThl KaJbIITACTHIPY
CUSIKTBI HETI3T1 (akTopiiapaa KepiHic Tabaabl. ATaiaraH ¢akTopiiap MenaroruKayibIk
TOXKIpUOCH1 OAMBITHIN KaHa KOWMAaMbl, COHBIMEH KaTtap OLIiM amylmIbUIapIbIH OKY
camachl MEH JKETICTIKTEPIHE TIKEJIeH ocep eTel JIeT ecenTenMis.

Ocbiran OalaHBICTBI, OOJANIaK MaTeMaTUKa MYFaAIIMJICPIHIH JJOTUKAJIBIK OMJIay
KaOUIETIH TaMBITY — KOC10M JaWbIHABIKTHIH aXXKbIpaMac 0OJIiri KoHE oJap.iblH Kociou
KY3BIPETTUIINH apTThIPY/IbIH HETI3T1 OarbITTapblHbIH Oipi OosbIl TaObUIAABI el
OMJIaiMBbI3.

3. Hudpnsik OuL1iM Oepy TEXHOJOTHSIAphl aApPKbLILI OojallaKk MaTeMaTHKa
MYFaTIMIEPIHIH JOTUKAJIBIK OMIayblH JAMBITYABIH MOJICTIH KYPY.

[Hudpaeixk OuTiM  Oepy TEXHOJOTUSIIAPHI OKBITYIBIH O3BIK OJICTEpl MEH
KypaJilapblHa KOJ KETKI3yJll KaMTaMachl3 €T€ OTBIPBIN, OojaliaK MamaHIapibiH
KociOM Jarapuiaphl MEH 3aMaHayd CYPaHBICKA M€ KY3BIPETTEPIH KaJIBINTACTHIPYia
MaHBI3/TbI POJT ATKAPAIIBI.
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Hudpneik OimiM Oepy TexHOJOTUsIapbl Oojallak MaMaHIApAbl Aaspiay
MPOIIECIHAE KYpACTl YFBIMAAPbI JKaKChl TYCIHYIe JKOHE OpPTYPJl KYpJACHUIIKTEri
ecenTepal TUIMAI IIeNIyre MYMKIHIIK OepeTiH HWHTEPaKTHUBTI OKBITY OJICTEPIH
ycoiHa bl O 6onamak MyratimMaepre 3aMmaHayu 01J1iM 6epy OpTachIHBIH TalanTapbiHa
OeiiMIenny VIIIH Ka)XeTTl JaFdabliapibl Oepe OTBIPHIN, OKBITYABIH HKEMJIl >KOHE
JapallaHFaH TOCUTIHE JKaFaai skacaiipl.

MaremaTukaiblK O11IM Oepy MpoIleCiHe KOoaaaHyFa 00JaThiH UMPIBIK O11iM
Oepy TEXHOJOTHsIaphl OaFbITHIHAA KYPIi3UITeH 3epTTey MaTepuaiiapbl Tajaai Kemie,
MaTeMaTHKaNbIK OumiM Oepyaeri uudpiblK OutiM  Oepy TEXHONOTHSIIAPHIHBIH
KIKTEMECl JKacallplll, COJapJbl HETI3re ana OThIpbll HUPPIBIK OimiM  Oepy
TEXHOJIOTHSUIAPBIH  KOJJAaHy apKbUIBI OoOJlamaK MaTeMaTHKa MYFaIiMICpiHIH
JIOTUKAJIBIK OMIaybIH JAMBITY MOJIEI KacasIbl.

Mogeni TopT KOMITOHEHTTI KAMTBIJIbI: MAKCATTHIK, MA3MYH/IBIK, TEXHOJIOTHSUTBIK
YKOHE YUBIMIACTBIPYIIBUIBIK. MaKCcaTThIK KOMIIOHEHT Ka3ipri 3aMaHFbl HOPMaTHUBTIK
TajanTap MeH OuliM Oepy CTaHAapTTapblHA COUKEC KEJETIH CTpaTerusIbIK MaKcaTTap
MEH MiHJeTTepre OarpITTaFaH. Ma3MyHIbIK KOMIIOHEHT MTCUXOJIOTUSIIBIK, KOTHUTUBTI
YKOHE JIOTUKANBIK (DYHKIMSUIAPIbl KOCA aliFaH/ia, OHBIH HETI3T1 aCTeKTIJIepiHe CyiieHe
OTBIPBII, JOTUKAIIBIK ONIAyJbl TaMbITy MPOIECIH KYPhUIBIMAANAbI. TeXHOIOTHUSIIBIK
KOMITIOHEHT TEK MaTeMaTHUKaJIbIK OUTIMJII MEHrepyre faHa €MecC, COHbIMEH KaTap
JIOTMKAJIBIK OMJIay bl JaMbITyFa bIKnan etetin Stepik.org, GeoGebra, Excel, Wolfram
Alpha xone Python cuskrsl nudpasik 011iM Oepy TEXHONOTUSIAPBIH MalialaHy bl
cunarTaiiipl. ¥UbIMAACTBIPY KOMIIOHEHTI JIOTMKAJBIK OWJIay/bl JaMbITyFa KyHenl
TOCUIJII KaMTaMachl3 €TETIH JUArHOCTUKAHbI, OKBITY/bI KOHE OarayiayJbl KaMTHUTHIH
OKYy TMpOLECIHIH KYPBUIBIMBIH Oeinruieiai. byl KOMIIOHEHTTEpHlH TyTac SpeKeTi
OoJamaK MaTeMaThKa MyFaliMIEPIHIH JIOTHKAJIBIK OMJIaybIH TUIMI1 JaMBITYFa Kar1an
JKacaupl.

4. bonarak MaTeMaTuKa MYFaTiMACPiHIH JTOTUKAIBIK OHIaybIH MU PIIBIK O111M
Oepy TEXHOJOTHSIApbl apKbUIBl JaMBITYABIH OJIICTEMECIH >Kacay KoHE OHBIH
THIMIUTITIH 9KCIIEPUMEHTTIK TYPAE TEKCepy.

Bonamak matemaTuka MyFaliMJIEpiHIH JIOTHKAIBIK OWJAybIH ITUGPIBIK O11iM
Oepy TEeXHOJOTHsJIaphl apKbUIBI JaMBITYJIBIH odjicTemMeci «MareMaThka» KoHe
«MaremaTuka-uHpopmaTuka» OimiM  Oepy OarmapiaManapblHBIH —CTYACHTTEpIHE
apHanFaH «JJIEMEHTap MaTeMaThKa» KypChl OapbIChIHAA JKY3€re acChIPBUIIBI.
OJlicTEME asiChIH/Ia CTYJIEHTTEP MAaTEMATUKAJIBIK €CEeNTEepAl WIENTy, IepeKTepl Tanaay
YKOHE KYPJe MaTeMaTHKAIIBIK YFBIMIAP bl BU3YaTU3alHsIIaY JaF IbUIapbIH JaMbITYFa
MYMKIHAIK OepeTiH 1udpablk OuriM Oepy TEXHOJOTHSJIAPbIH  NalJalaH]ibl.
¥YChIHBUIFAH OAICTEMEHIH TUIMJIUIITIH TEKCepy YIUIH MEJaroTUKaIbIK SKCIEPUMEHT
JKYPTi3U1/1, OHBIH asChIHIA OMICTEMEHI KOJIIaHap alJAblHJa >KOHE OJIaH KEeuiH
JIOTUKAJBIK OMylay AeHreiin auarHoctukanay ymriiH GALT TecTi KOJZaHBUIIBL.
CraTuCTUKANBIK TalnfayJblH HOTHXKenepl, CcoHblH imiHae Anbda Kponbax
KOO PUIMEHTIH JXOHE CTYACHTTIH t-KPUTEPHMiH ecenTey, SKCIEPUMEHTTIK TOII
CTYJEHTTEpiHIH OaKplIay ACHIeHiMEH CabICTHIPFAaH/a JIOTUKANBIK OWIay JEeHTeHiHIH
alfTapiblKTail JkakcapranblH pacTanbl. COHBIMEH KaTap, cayajliHamajiap apKbLIbl
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IBIHFAH  camajbl JEpeKTep MHUQPIBIK TEXHOJOTHSUIAPABIH  CTYACHTTEP/IIH
MOTHBAITUSACH MEH O€JICEHIIIITIHE OH 9CePiH KOPCETTI.

3eprrey OapbIChIHIA KeJecl HOTHXKeJepre Ko JKeTKI3UIL: JIOTUKAIBIK oiay,
JIOTUKAJIBIK ~ OMJIayAbl JAaMbITY TYXKbIpbIMJAMallapbl aWKbIHJAIAbI, JIOTUKAJIBIK
OMJTayIbIH KYPBUIBIMBI KYPBULJIBI, OHBIH OOJaIak MaTeMaTuKa MyFaTiMIEpiHIH Koci0u
KBI3METIHJICT1 poull Heri3fenal, MU@pisK OuTiM Oepy TEXHOJOTHSIAPBhIH KOJJIaHa
OTBIPBINT  JIOTMKAJIBIK OWIIayAbl JIaMbITy MOJENl, COHAAi-aK IeaaroruKaiblK
IpaKkTUKaJa ©31HIH TUIMIUIIH pacTalThiH OoJjlallaKk MaTeMaTHKa MYFaliMJIepiHiH
JIOTHKAJBIK OMIayblH HUPPIBIK OLTiM Oepy TEXHOJOTHSIAphl ApKBUIBI JAAMBITY
azicTeMect Kacasibl.

JluccepranmsutblK ~ 3epTTEYAIH  HOTIKenepl  mudpiblk  Oumim  Oepy
TEXHOJIOTHsJIaphl  OOJlallaK MaTeMaTHKa MYFaJIMIEPiHIH JIOTUKAJIbIK OMIayblH
TAMBITYIBIH MaHBI3ABl KYpaJibl €KEHIH pacTaiapl. MyHAall TEXHOJIOTHSIIApIbI
KOJJIAaHY MaTEMaTUKAJIBIK YFBIMIAP/IbI TEPEHIPEK TYCIHYTE, CTYJICHTTEP/I1H bIHTACHIH
apTTBIpyFa »KOHE OJap/bl KOciOM KBI3METTErl KypJleii Mocelenepl IIenyre
JManbIHIayFa MYMKIHIIK Oepel. AJbIHFaH HOTIKeNep OutiM Oepy OarapiiamManapbia
KETUIAIPY KOHE HETI3T1 TaHBIMIBIK KaOUIETTEpiH TaMbITyFa OarbITTalIFaH OKBITY
OMICTEPIH J31pJiey YIIiH NalJaTaHbLTybl MYMKIH.

OKNEpUMEHTTIK  KYMbIC ~ OapbIChIHAA  aJIbIHFAaH  HOTIDKENEp  KeJecl
KOPBITBIHABLIAP bl TYXKBIPbIMIayFa MYMKIHJIIKTEp Oep/ii:

- Ooyamak maTemMaTMKa MyFalIMJEPIHIH JIOTMKAJIBIK ONJIAyblH IaMbITyFa
nU@pAbIK O11iM Oepy TEXHOJIOTHSUIAPBIHBIH TUTI3€p 9cepl  HEri3aeiin, 9J1cTeMect
yacajica *oHe OKBITY MPOIIECIHE eHri3lice, 1) OKBITY MPOLEC] 9AICTEMENIK TYpFblaa
KaMTamachl3 €T, OoialiaKk MaTeMaTiKa MYFaIMIEPiHIH JOTUKAJIBIK OMJIaybIHBIH
JIEHrel1 apTaThIHABIFBI; 2) MaTEeMAaTUKAJIBIK TIOHEPl OKBITYIa ITUDPIbIK O11iM Oepy
TEXHOJIOTHSUIAPBIHBIH ~ BU3YaJu3alHsIay, nporpaMMmaiiay  MYMKIHIIKTepi
KOJITaHBLTA/IbI, OJT O1JIIM CanachbIHBIH apTybIHA BIKIAJ €TeTIHIIT TJICIACH I,

- TEOPHUSJIBIK 3epTTeysiep OapbichiHAa alThiIFaH «bomamak Marematuka
MYFaAIIMJIEPIHIH ~ JIOTUKAJBIK  OMIAyblH JamMbITyFa 1UQpabiK  OuriMm  Oepy
TEXHOJIOTHUSIIAPBI 30P 9CEP €Te/1» JEeTEH MIKIp pacTaibl.

3epTTey KYMBICBIHBIH HOTHKEIEP1 Kelecl 0achuIbIMIap/a KapHusiaH bl
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KOCBIMIIIA A

JlorukansIk oinaybl TonThiK Oaranay (GALT)
Tect Nel (OkciepuMeHTKe ACHIHT1 TECTLIEY)
Hyckaynap:

by A.EcelKpbI3bl )KYPri3eTiH 3epTTeyepaiH 06iri peTiHAe mai alaHblIaThIH
Oaramay. bepinreH TecT 3epTTey albIpMaIIBIIBIKTAPABIH Oap-)KOFbIH aHBIKTAY YIIIiH
KYprizutyze.

Erep ci3 kaTtpicyra KelickeH OO0JCaHBI3, MEH CI3IH HOTIKEIEPIHI3Il
3epTTeyimMzeri Oaranay VIIiH MaiJanaHaTBIHBIMIBI €CKepiHi3. Erep ci3 Katbicyra
KeJiCIIeCeHi3, MeH OyJ1 Oaranay HOTIKEJIepiH 03 3epTTeyiepimMae nanaananoaiiMbIH.

TecTiziey HOTHIXKENIEPIH OHJICYTE MKOHE 3EPTTEY KYPrizyre KeaiceMiH Ho/5KOK

Nel. bip orbaceiH TomTam CypeTKe TYCIpIN >KaTKaHJa OKECl YJIBIHBIH COJ
JKaFrbIHJIA, aTACHIHBIH OH KarblHJAa OThIpFaH. AHAchl KbI3BIHBIH OH arblH7a, Olpak
aTaChIHBIH COJI JKaFbIHA OTHIP/bI. OpTaHFBI MO3ULIUSIA KIM OTBIPJIbI?

a) Oke
b) Amna
c) Yl
d) Ara

No2. Antel noc Haprus, Canranar, Payman, Manuna, Capa sxone [llonnan Gip-
OipiHe KapaMa-Kapchl €Ki KaTap/ia oTbIpajibl. CanraHat emoip *OoJIIbIH COHbIH]IA €MEC.
ManunansiH opHbl CapaHbIH coJ >KarbiHAa ekiHmnl. Haprusnin opHbel CantaHaTka
iprenec xoHe MaauHara KUFall OopHajlacKaH. PaymianHeiH opHbl Capara >KaKblH
xepae. Ockl aknapaT Heri3iHie PaynianFa Kapchl KIM OTBIPFaHbIH AW THIHBI3.

a) Maauna
b)  Canranar
c) Payman
d) Capa

Ne3. 6 Gana oprara Kapan TypaTbhIHIal €Tl MEeHOepAe OThIPAIbI.

1) Pamazan MapatrTeiH OH XarblHJA OTHIp, OipaK oJ bayblpKaHHBIH COJ
YKarbIHJa EMEC.

2) lllokan bany meH baybipKaHHBIH OPTacbIHJA OTHIP.

3) Apman baybipaHHBIH COJ JKaFbIHIA, KIM MapaTThIH COJ KaFbIHAA OTHIP?

a)  Pamazan

b)  Mapar
c)  baysipxkan
d)  bany

Ne4. Bip katapnma 6ec 6ana oteipaabl. A D-HIH coJl *aFrblHIa XoHE B-HBIH OH
)areiHaa. E D-HiH oH *karbiHaa, 6ipak C-HbIH coJ skarbiHaa. KaTapaslH MeTiHAE KiM
OTBIp?

a) Bxone C
b) A xone B
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c) CoxoueB
d) Dxone C
Ne5. Oprara kaparaH neHrenek meHoOepae 6ec ajam kapTa oiHan oTeIp. Mapar
PamasanHbIH coi karbiHOa. «baybipxkan» AQWIBIIH OH JKarblHAA JKOHE AWML MEH
HapeiaHBIH apacbiHaa. ARTHIHBI3IIB, HapbIHHBIH OH JKaFbIH/IA KiM Oap?
a) Anuib
b)  Pamasan
c)  baysipxkan
d)  Mapar
Ne6. TepT noc meHOepIe OTHIPHI KapTa oitHan oTeipabl. [llankap Pama3zanHbig
OH JKaFbIH/Ia, an Fanum ApMaHHBIH COJI JKaFbIHJA OTHIPJBI. TOMEHJEr1 JKYITapablH
KA CBICHI OMBIHFA KaThICYIIbLIAP O0JIbI?
a)  Fanwm xxone Pamazan
b)  Ilankap xoHe Pamazan
c) Pamaszan
d)  Apwman xoHe Pamasan
Ne7. T130€kTi asKTaHbI3.

2,7,27,107,?
a) 127
by 227
c) 327
d) 427

Ne8. KaObiprachkl 6 cMm Tekiie KaObIprachl 2 ¢M Killll TeKIere OesiHeal, CoHaa
KIIII1 TEKIIEHIH CaHbl KaHIIIa 00J1aanI?

a 9

b) 27
c) 36
d) 216

Ne9. Tyrac ynkeH Tekmie KaObIprachl 2 cM Kimiipek 125 Tekmiere OeJiHIreH,
COH/Ia YIKCHIPEK TEKIICHIH KaOBIPFaChIHBIH Y3bIHIBIFBI KaH1ali 0omaap1?

a) 10 cm
b) 15cm
c) 6¢cm
d) 8cm

Nel0. Erep Tekiie 64 kilmkeHe TEKIICHI apajacThIpy apKbUIbl jKacajca, OHJa
KaHIIIa KIIMIKEHTall TEKIIEHIH €K1 OeT1 IIbIFaabl?

a) 12
b) 24
c) 32
d 42

Nell. ©mmemi 4 aroliM OOJATBIH KATTHI TEKIIE, )KAKTAPhl KbI3BLI, )KACBLIT )KOHE
Kapa OostrraH, OyJ1 KaTThl TeKIne 1 moiMaik Tekmere kecinren. Emoip nmanensae Tyci
YKOK KaHIIa Tekie 6ap?

a 0
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b)

c)
d)

Nel2. ©nmemi 4 qroitm 60J1aTHIH KaTThI TEKIIE, KapaMa-Kapchl JKaKTaphl KbI3bLI,
JKachL1 JKOHE Kapa TycKe OosutFaH, OyJI KaTThl TeKie 1 JIOWMIIK TEeKIIere KeCuJIreH.

4
8

16

bip rana Geti OostIFaH KaHila Tekiie 6ap?
8

a)
b)
c)
d)

Nel3. Onmiemi 4 mroitm 6071aTHIH KaTThI TEKIIIE, KapamMa-Kapchl AKaKTapbl KbI3bL,
YKAaChLI XKOHE Kapa TYcKe OosuiraH, OyJl KaTThl TeKile | AIORMIIK TEKIIere KeClIreH.

12
16
24

Kanma TekieHiy ek 6ip 0eTi Kapa Oosuiran?
4
8

a)
b)
c)
d)

Nel4. ©nmemi 4 aroviM 6OJIATHIH KATThHI TEKIIE, KapaMa-Kapcehl JKaKTapbl KbI3bLI,
YKACBLI KOHE Kapa Tycke OosuiraH, OyJl KaTThl Tekie 1 AIONMJIIK TeKIIere KeCiJireH.
Kanma tekiieHiH yur 0eTi KbI3bLI TYCKe OosiFan?

a)
b)
c)
d)

Nel5. bepinren cyperreri | cMm KyOTbhIH caHbl Helere TeH?

a)
b)
c)
d)

Nel6. Ky6ountsr (9 cM x 15 cm x 18 cm) 3 cM kimkeHTal KyOKa Kecin Tacraca,
KIIlIl TEKILIEeHIH >KaJIIbl CAHBIH TaObIHAAp?

a)
b)
c)
d)

Nel7. TexuieHiH ajiThl )KaFbl KbI3bLI Tycke Oosutrad. ComaH kein o 27 Oipaeit
Tekiere kecutesi. Tek Oip »arpl Hellle TeKIie 0osTFan?

a)
b)

c)

12
16

4

J

6
8
0

27
64
60
125

90

180
320
360

0
3
6
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d) 8
Nel8. 5:40-ta carat TuIIepiHIH apachbIHIaFbl OYPHIII HETE TCH?
a) 60 rpaxyc
b) 70 rpagyc
c) 100 rpagyc
d) 110 rpaayc
Nel9. Caratteig Kait yakpiTTa 8:00 MeH 9:00 apanbiFbIiHaa caraT Tl Kapama-
Kapchl OarpITTa 0O0NIaBI?
a)  8:00 car 10 1/11 munyT
b)  8:00 car 10 1/13 munyT
c)  8:00car 10 10/11 munyT
d)  8:00 car 10 12/11 munyT
Ne20. Alinara KapacaMm caraT Tii 6:30-1b1 KOpCeTil TypFaH CUAKThl. CaraTThIH
HAaKThI YaKbIThl KaHIIIa?

a)  06:30
b)  05:30
c)  06:00
d)  05:00

Ne21. Tyn opraceiHaH KeWiHT1 OIpiHIII cararTa caraT 5 MHUHYT OOHBI Oasy
oomasel. ExiHI caraTThlH COHBIHJA 10 MUHYT KOHE YIIIHIII CaFaTThIH COHbIHIAA 15
MuHYT koHE T.0. Carar 06:00-1¢ carat Hemene kepceTinemi?

a) 06:00
b)  05:30
c) 06:30
d) 05:15

Ne22. Anmatsira 6apaTeia aBTOOyC aBTOOa3aaan op 30 MUHYT CaifbIH IIBIFAIBI.
AHBIKTaMa KbI3METKepi KojaylibiFa AnMaTeiFa 0apaTeiH aBToOyc 10 MUHYT OYpBIH
IIBIKKAHBIH, KeJiecl aBToO0ycC TaHFbl caraT 10:30-1a MIBIFATBIHBIH AW TTHI. AHBIKTAYIIIBI
Kail yakpITTa allTThI?

a)  10:10
b)  10:20
c)  10:00
d)  09:50

No23. Ceiicen0i kyHi MeH ke3necyre, TaHrbl caraT 08:30-ra 15 MUHYT KaJiFaH/1a,
40 MHUHYT KeIITin KeJITreH aJaMHaH >KapThl caraT OYPBIH JKETKEHIMIl OaiKabIM.
KesznecyiH »ocnapiaHfad yaKbIThl KaHal 00JIb1?

a) 08:00
b)  08:05
c) 08:15
d) 08:40

Ne24. PaBuiy carat qyKeHIHE )KOHAEYTE €Ki carat okemiH 1. bip cararra kekek
OH aJIThl MUHYT CalbIH HIBIKCA, €KIHIIICIHAE OH CET13 MUHYT CallblH KOKEK LIbIFabl.

Exi kexek Tycki carar 12.00-ne 6ipre mbIkThl. Exeyi KaiiTagan Kamas 0ipre MmbFab?
a) 14:00
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b) 14:08
C) 14:20
d) 14:24
Ne25. Kamuna MaHpI3abl TeieOargapiaMaHbl Kepy YIIIH YH TamnchpMachiH
kemki 22.00-re aeiin opbiHaareichl Keieai. OubiH 0ec oHHEeH 40-40 MUHYTTBIK Yit
TarcblpMacekl Oap. Kammina cOHFBI yakbITTa Kall yakKbITTa JKYMBICKA Kipicir, YH
TaIICBIPMACHIH asKTar, TejacoarapiaManbl KepeK yaKbITTa Kope ajajbl?

a)  18:40
b) 18:30
c) 19:10
d)  19:20

Ne26. Carar OipiHmil cararrta Oip MUHYTKA, €KIHILII CAFraTThlH COHBIHAA €Ki
MUHYTKA, YUIIHIII CaFaTThIH COHbIHJA 4 MUHYTKA, TOPTIHILI CAaFaTThIH COHBIHJA CETI3
MUHYTKa *oHe T.0. Kail caraTThIH COHBIHJIa OYJI caFraT ajlllblc MUHYTTaH >KbU1JIaMbIPaK
ooaanr?

a)  becinmi
b)  AnTBIHIIBI
c)  XKerinmi

d)  Ceris
Ne27. Cypetriy aitHaJIbIK OE€HHECIH aHBIKTAHbI3:
M
N

(1) (2) (3) (4)

AjiiHa KeCcKiHl

a 1
by 2
c) 3
d 4

Ne28. CypetriH alfHanbIK OCIHECIH aHBIKTaHbI3:
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<

REGION

AAVAAARNGY

2 TATRNRS

NOID3ANOIDIAINOIDIANOIDIA

(1) (2) (3) (4)

KaliceIch aifHa KecKiHi emec?

a 1
by 2
c) 3

Ne29. ApmaH OHTYCTIK-IIBIFbICKA Kapamn cosira = 90 rpagycka, oHra = 135
rpamycka, conra = 180 rpamycka, onra = 45 rpaaycka, coyira = 45 rpajaycka y3/iKci3
oypeutaabl. On Ka3ip Kait 6arbiTTa’?

a)  OHnrycTik-0aThIC

b)  Conrycrik-IIbiFbic
c)  Courycrik

d)  Ieirsic

Ne30. Menin 6etiM oHTYCTiK OarbiTTa. OHFa OypbuIbi, 20 M xypeMmin. Conan
KeiiH oHra Oypbutsit, 10 mxypeni. Coman keitid conra Oypouibin, 10 M xypeni. Conan
KeiiH oHra Oypeutbi, 20 M xypiHi3. Kaiitagan onra Oypeuibin, 60 M xypeni. Men
OacTankel HYKTE/ICH Kail OaFbITTaMbIH?

a)  Courycrik

b)  Conrycrik-1LbIFsic
c)  ContycTik 0aThIC
d)  Isirsic

Ne31. Ep anam kemniria batsicka Kapaid 6 KM )yp/il, COCBIH COJIFa OYpBUIbIN 3 KM
KOHE KaWTajgaH cojFa OypbuUIbIN 3 KM Kypin keieai. Ep agaMHBIH TynKi OarbIThIH
OHBIH 0acTanKbl YCTaHBIMBIHAH OLTIHI3.

a)  OHnrycTik-0aThIC

b)  Contycrik 6aTbiC
c)  Conrycrik-1bIFbIc
d)  Ownrycrik-1IsiFreic

Ne32. Paxat «A» HykreciHeH 20 M Kype/i. MIBIFBICKA Kapai, cofaH KeiiH oHFa
oypsuteim, 10 M xypeni. Kaittagan onra Oypeuisin 9 M xypeni, Coman keiiH cosFa
OYpBUTBITT 5 M KYypeai, KailTagan cosFa OypeUIbin 5 M kypin B HykTecine xxerti. On
Ka3ip Kail OarbITTa Oapa >kaThip?

a)  OHTyCTIK
b)  Barsic
196



c)  Courycrik
d)  Ilsireic
Ne33. Kaiipat oHTYCTIKKe Kapai Ty3y 2 KM >KbUDKBIJIBI )KOHE COJI KEPJACH OHFa
90 rpamycka 6ypeuibin 2 kM xypal. Conan keiiH on 45 rpagycka conra Oypbuis, 1
KM 5KOJI ’KYp/ii. bacTankel HyKTere KaTbICThI OJ1 Ka3ip Kaiiaa 6omap emi?
a) OHTYCTIK aliMakK
b)  OHTYCTIK-IIBIFBIC AiMaFhI
C) ConrycTik-0aTbic aiiMaK
d)  OHrycTik-0aThIC aiiMaK
Ne34. boc opbIHABI TONTHIPHIHBI3?

r_pr_p_q_r_p
a)  qrppq
b)  qarpq
c) qrprp
d)  qrppr
Ne35b. 3, 8, 23, 68, 203, Ti30eriH asKTaHbI3?
a) 967
b) 646
C) 608
d) 1081
Ne36. Ti30ekTi asgKTaHbI3.
3,10, 101, ?
a) 10101
b) 11012
C) 10202
d) 10201

Ne37. Ti30ekTi asiKTaHbI3.

12,21, 23,32, 34, ?

a) 25
b) 35
c) 41
d) 43

Ne38. Ti30ekTi assKTaHbI3.

5,2,7,9,16, 25,7

a) 41
b) 45
c) 48
d 52

No39. Ti30ekT1 agKTaHbI3.

AlQ, BJR, CKS, DLT,?

a) EUY
b) EMV
c) ENV
d EMU
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Ned0. 6 # 8 =28 sxone 5 # 12 = 13 Goinca, 9 # 40 = kaparanga?

a) 47
b) 63
c) 41
d 53

Jlorukaislk oinayael TonTelK Oaranay (GALT)
Tect Ne2 (OxcnieprMeHTTEH KEHIHT1 TECTLIEY)
Hyckaynap:

by A.EcelKpI3bl KYpri3eTiH 3epTTeyIepAiH 06irt peTiHe naianaHbliaThIH
Oaranay. bepuiren tect 3epTTey ailblpMalIbUIBIKTAPAbIH Oap-)KOFbIH aHBIKTAy YILIH
KYprizuiyze.

Erep ci3 kaTeicyFa KelliCKeH Oo0JICaHbI3, MEH CI3JIH HOTWKEICPIHI3Il
3epTTeyiMeri Oaranay VIIIH MaiianaHaThIHBIMIBI ecKepiHi3. Erep ci3 kaTwicyra
KEeJIICIIECeH13, MeH OyJ1 Oaraiay HOTHXKEJEPIH 63 3epTTeyiepiMe naigaianOaiMbIH.

TecTiney HOTWXKENEPIH OHJIEYTE JKOHE 3EPTTEY KYPri3yre KeliceMiH H/5KOK

Nel. Bepuiren cypakra *eTICHEHTIH CaHbl TaA0y KaXKeT:

17| 24 | 16
8 ? 1
81100 25

No2. JKoranrau cadabl TaOBIHBI3

a) 16
by 14
c) 20
d 1

Ne3. Cypak OenriciHiH OpHBIHA KOIOFa OOJIaTBIH TOMEHJET1 HYCKaIapJIbIH
1IIIIHEH cail KeJIeTIH CaH bl Ta0y KaXeT:

1 7 6 56

1 4 8 45
2 3 6 ?

a) 32
b) 35
c) 46
d) 47

198



Cebe0i:

1 7=8x%6 8

1 4=5x8 5

2 3=5x6 5=35

Ne4. Cypak OenriciHiH OpHBIHA KOrOFa OOJaThlH TOMEHJErl HYCKajlapHblH
1IIIIHEH cail KeJIeTIH CaH bl Ta0y KaXerT:

9 l\\}/i
65 181 ?
Ne5. JKoranran caHapl TAaOBIHEI3

a) 78
b) 110
c) 117
d) 127

No5. JKoranran cadabl TaOBIHBI3

2{}/}0 1<T/;4 3i1/;ﬁ
32 88 ?
59

a)

by 95
c) 48
d) 58

No6. JKoranran cadapl 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
Ix2x1=18

Ne7. JKoranran canasl TAOBIHEI3
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a) 58
b)

c) 62
d 64

Nog. JKoranrau cadabl TaOBIHBI3

(> |7
&
a

6
b) 7
c) 8
d) 9
Ne9. JKoranran caHapl TAOBIHEI3
64 | 125
27 ?
8 |343
a) 27
b) 125
c) 225
d) 216

No10. XoranraH casabl TAOBIHBI3

3 5 3
|5]20| 2| [6[18][1] [8]|72]4
7 4 7
a) 40
b) 42
c) 44
d) 46

Nell. Erep «S» «xe0eUTIHIIHI», «V» «alyblH», «M» «KocyabDy koHe «Ly»
«Oemiuynai» ouiaipce, onaa 343 L7S6 V94 M 11 =?

a) 189
b) 200
c) 211
d) 305

Nel2. Erep «o» «anmFauabDy, «B» «KOOEHUTIHAIHI», «0» «KOCYIBDY KOHE «O»
«Oemnymai» oinaipce, ouga 10084068 a9 =?
a b5
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b) 7

c) 9
d) 11
Nel3. Erep 92 A 42 B 32 =56 xone 72 A 22 B 12 =44 Gonca, oHz1a
a) 24
b) 29
c) 32
d) 47

Nel4. Erep «@» «xocyab» Oinaipce, «#» «keOeHTIHAD, «®» «0eiHyaAD) )KoHEe
«%» «anpll TacTalabl» JAETeHal Oinaipce, OHAa TOMEHJEr TEeHACYIEPAIH KalChIChI

TYphIC?

) S@8®8H#Y%8=9
b) 42%26® 13#2 @ 8 =46
) 19%84®4@3#4=12
d)  31%4®2#19@3=4

Nel5. Erep 7 (110) 4 xone 19 (930) 12 6omnca, 16 (A) 9-narsl «A» MoHI Here

TeH?

Nel6. Erep '+' keOeiityni, 'x' 6emyi,

a) 580
b) 600
c) 680
d) 990

e

MOHIH KOCY JKOHE a3alTy bl Oliiipce,

OHJIa TOMEHJICT1/IeH TeHACY/ICH KaHal »ayar IIbIFabl?
20-8x4+3+2=7

a) 16

b) 18

c) 19

d 41
Nel7. bepinren TeHaeyeri aypbic TaHOagap TOOBIH TaHIaHbBI3 ?
57270?73?5=20

a) +,-,X

b) X, + X

c) - +tx

d X X, X

Nel8. bepinren TeHaikke colikec KeeTiH TaHOanap ToObIH TYPhIC TaHIaHbI3 ?
5 3 .8 4 2=21

a) X, +,- =
b) -, X, +,
) +x,++
d +x -+

Nel9. Erep 0,1,2,3,....., 9 cangapsl a,b,c,d....., j TypiHae xa3buica, ouaa dc x f -
(bf - d) x d TaOBIHBI3.

a)  bcf
b) abe
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c) abb

d) bce
Ne20. bepinren TeHjaeyre colKec KeJleTiH TaHOAJIapJbIH IYPbIC KUBIHBIH
TaHJIaHbI3.
23 * 26 * 27
a +3=x1=
b) x3=x1=
c) +3=+1=
d x3=+1=

Ne21. Erep A B-nen 6mik, 6ipak C-neH Kpicka Ooiica, ain B D cusikrsl, Gipak E-
JIeH Ouik OoJica, oHaa D:
a)  A-maH KbICKa
b)  A-raTen
c)  C-aeH xorapsl
d) B kaparaHja KbICKa
Ne22. ABTOK6OIIKTEP KaTapblH/1a KbI3bLI KOJIIK COJI )kKaKTaH 14-1111, OH kKaKTaH 23-
1l opeiHa. Karapna neme kesik 6ap?

a) 34
b) 36
c) 36
d 37

Ne23. 64 ctyneHTTiH KaTtapblHAa MaHaATTBhIH J9pEXKEC KOFAPBIIAH CaHaFraH[a
19-m161 OpBIHZA, OHZJA OHBIH TOMEHHEH KaHJai MO3UIMSICHI 001a1b1?

a) 44
b) 45
c) 46
d) 47

Ne24. Crynentrep KaTapbIHAAFbl OPHBIM €K1 IIETIHEH J€ >KETIHIII OpbIH.
Karapna nemre okymibsl 6ap?

a) 12
b) 13
c) 14
d 15

No25. ¥nnap katapeigaa Ol cou xakrtaH 15-m1i, JKanat oH »KakTaH >KETIHIII
opbiHga. Exeyi ne opblHIapbIH aybICThIpFaHaa, JKaHaT OH >kakTaH 15-1m Gosajnsl,
KaTap/a KaHia yJ 0ap eKeHiH TaObIHBI3.

a) 29
b) 30
c) 28
d 31

Ne26. Keitbip yinmap 6ip katapaa otelpaasl Mapat coin sxkakTad 14-mii, anm oH
»aktan Kanat 7-mri 60msim oteip. OChl €KeyiHIH apachiHia 4 yi1 oThIpca, KaTapja Hellle

yJ1 Oana OThIp.
a) 26
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b) 23
c) 24
d 25
Ne27. Anampaap karapeiHaa MapaT KatapAblH TOMEHT1 YIIIbIHAH 7-111 OpPBIHJIA.
Canar Mapattan 10 catsl xorapsl oTblp. Erep Canar xorap¥bl xakTaH 8-111 0o0Jca,
oH/1a OyJ1 KaTtapja KaHiia ajgam o6ap?

a) 23
b) 24
c) 25
d 26

Ne28. Pacyn coun xakran 11-111, OH *%aKTaH TOPTiHII1 OpeIHAA. XKanmbl caHbl 28
00y YIIIiH KaTapFa Tarbl HEllle OKYIIBIHBI KOCY Kepek?

a 11
by 12
c) 13
d 14

Ne29. Kartapna 30 yi 6ap. Pamazanusid opHbI co xkaktan 18-m1i, an [1lakeHHbIH
OpHBI OH >kakTaH 14-111 opeiHaa. Erep exi 10c 63 OpbIHAapbIH aAyBICTHIPCA, COJT XKAKTaH
PamazaHHBIH OpHBI KaH1ai 00J1aIbI.

a) 15
b) 18
c) 16
d 17

Ne30. EmTuxan TancelpraH CTYIAEHTTEp apacbiHAa FaHuablH Jopexeci
JKorapblgaH 16-mbl, ToMeHHEeH 29-mbl opblHAA. EMTHXanfa 6 OKylIbl KeaMmewu, 5
OKYIIBI ©6TE anMajpl. EMTUXaHFa KaHIa OKYyIIbl KATBICTHI?

a) 55
b) 56
c) 50
d 49

Ne31. TyxbipbiMIama:
(a) bapnwik 6akanap TacOaka
(6) Emb6ip TacO6aka KOAThIpaybIH eMec.
KopbITeiHaBI
I. Embip konTeipaybiH O0aka emec.
II. Em6ip 6aka KOJThIpayblH eMeC
a) Tekl
b)  Tekll
c)  Ixomne II exeyi
d) Inge, Il me emec
Ne32. TyxbipbiMIiama
Keiibip myFanmiMaep cTyaeHTTED
CryaeHTTep/IiH OapIIbIFbl KbI3Iap
KopseIiTeinasL1ap
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[. Myranimaepaid OapibIFbl KbI3ap
I1.Keti6ip KpI3gap MyFaaiMm
II1. Ke#t6ip KpI31ap CTyA€HT
IV. Ctynentrepain 6apiabiFbl MyFalliM
a)  Tek 1 rana
b)  Tex (I), (I) xone (III) rana
c)  Texk (II) xomne (II) opriHaazambl
d)  bapibirer opeIHIATAIE]
Ne33. TyxbipeiMaama
KeiiGip utrep ypeni
Bapawik utTep TicTeinmi
KopbITeiHas
(I) YpmeiiTin uttep ae Ticteiai
(IT1) YpwmeiiTin utTep, MIHAETTI TYPAE TICTEN aIMaiiIbI.
a) Texl
b)  TeklI
c)  Ixomne Il exeyi
d) Inge, Il me emec
Ne34. «Tennuc KIyObIHBIH OapiiblKk Mymienepi OaIMUHTOH KITyOBIHBIH
MYIIENepi» IeTeH TYXKbIpbIMama.
«EBmbip sifes1 6aAMUHTOH OiTHAMaNbD».
bepinren wmonmimaemMeneH MIHAETTI TYpAE IIbIFApbUIATBIH KOPBITHIHIBIHBI
TaHJIaHbI3.
a) bip oiien TeHHHC OHAM TBI
b) Tennuc kayObIHBIH Oipe-0ip Mymieci 6aJMUHTOH OMHaAMAaMIbI
c)  Keii0ip oitenaep TeHHUC KITyOBIHBIH MYIIENIEPi
d)  Ewmbip ofien TeHHUC KITYOBIHBIH MYIIIECI eMeC
Ne35. TyxbipbiMIama
A. bapibIK KeHce KbI3METKepJiepi Oaciibuiap OO Ta0bLIa b
B. Bapnbik 6acuibuiap MeHemKepiep.
C. bapabik MeHemKepiep cynepBaiizep O0JbIN TaObLIA b
KopbITbIHIBI:
[ . Bapawik sxeTexmriiep KeHce KbI3METKepepi
IT . KeiiOip keHce KbI3MeTKepIiepl OaKkbuIayIbl O0JIbIN TaObLIa/IblI.
Keii6ip menemxepiep KeHce KbI3METKepJIepi
Bbapnbik O6acuibuiap KeHce KbI3METKEpIIepl.
a) Tex I KOPBITHIHIBI
b)  MeH ycTaHaThIH KaJFbl3 KOPHITHIHIbI
C) Texk II sxone III KOpbITBIHABI IIBIFA/IBI
d)  III sxome IV KOpBITHIHIBI FaHA
Ne36. TikrepTOypHIIITAPIBI CAaHAY
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VAN
N

a 9

b) 11
c) 13
d 14

Ne37. TikTepTOYpHIILITH CaHAy

a 9

b) 11
c) 13
d 14

Ne38. [llenOepaiH caHbIH €CENTEeHI3

Ne38. bepinren durypansiy aHanbIK OeiHECi OOJBIN TAOBLIATHIH HYCKAHBI
TaHJaHBbI3:

09 m @ 6 @
a 1
b) 2
c) 3
d 4

Ne39. Bbepinren ¢urypansiq aiHaIbIK OeliHeci OOJBIN TaOBUIATHIH HYCKAHBI
TaHIaHbI3:
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Ne40. CypeTTiH aliHagafrbl 6eiHeci

a) 1

b) 2

c) 3

d 4
M
N

Answer Figures :

KX|XX)CX

(1) (2) (3)

AMHa KecKiHi
a) 1
b) 2
c) 3
d) 4

(4)
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MHTEPBbBIO ITAPAKIIACHI

JlorukaibIk oiay ACHT €Wl Typasibl CYpaKTap
JKorapsl OKy OpHBIHBI3:
MamaHOBIFBIHBI3:
KypchiHbI3:
1. Ci3 e31H13/1H JIOTHKAJIBIK OMJiay KaOlIeTiHI3 Il Kajdail Oaranaicei3?
a) JXorapsl
b) Opramia
c) TemeH, *KOK
2. Ci3fiH JOTMKaNbIK KaOLIeTTepiHI3 I JaMbITyFa KaHaal (hakTopiiap bIKIad eTel
JIen OMJIaichI3?
KayaObIHBbI3:

3. JlorukanblK OWay[bl HaMBITY YIIH HUPPIBIK OLTIM Oepy TEXHOJIOTHsIApbIH
KOJIJTaHy TUIM/I1 Jien oinaiicei3 6a? HemikTen?
KayaObIHBbI3:

4. Ci3 e3iHI3IIH OilJlay JaFAblIapbIHBI3bl JAMBITY VIIIH KaHAal UGPIBIK
Kypayiiap/ibl HeMece TuiatgopMaap/ibl naiaananacei3?
KayaObIHbI3:

5. JlorukanplK ecenTep/l MIeNTy YIIH MUQPPIBIK TEXHOJOTHUIAP/bl Maianany
Ke31HJIe KaHJall KUbIHIBIKTAp TYbIHAANIbI?
KayaObIHBbI3:

6. Ci3nmiH OWBIHBI3IIA, JOTUKAIBIK OMIAayAsl JAaMmbITyAa TUQPABIK OimiM Oepy
TEXHOJIOTUSJIAPBIHBIH, TUIMJLIITIH apTThIPY YIIIH KaHJIald e3repicTep HeMece
TOJNBIKTBIpYJAp KaxKeT?

KayaObIHBbI3:

7. udpaslk HeEri3AeNreH TalchipMajapAblH HEMEcCe >KaTThIFyIapAblH KaHiai
TYpJIEpi JIOTHUKAJIBIK OMUJIAY bl )KaKCHIPAK 1aMbITa ajiajbl?
XKayaObIHbI3:

8. Hudpasik TexHOIOTHIIAp TaFbl KaHIAl KOCIOM cajanapja JOTUKAIIBIK OWjiay
JIaFIbUTAPBIH JKaKcapTyFa KOMEKTECE Il IS OMaichI3?
KayaObIHbI3:

9. lHudpaplk TEXHOJIOTUS apPKbUIbI JIOTMKAJBIK OMIayJbl JaMBITY KOCiOH
Macelesiepl menryre Kajiai koMmekTece?
KayaObIHbI3:

10.L{udpapIK TEXHOIOTHSIAPABI KOJIIaHY apKbUIBI COTTI MICIIKEH MACEJIere MbICall
KEMTIPiHi3.
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KayaObIHBI3:

11.Ci3niH OMBIHBIZIIA, JIOTHKAJBIK OMJIAYJbl JAMBITY YIIIH YHUBEPCUTETIHI3/IIH
oimim Oepy OarmapiamanapblHa HHQPIIBIK TEXHOJOTHSJIAD KAHIIAJBIKTHI
KIPIKTIpUITeH?
2KayaObIHbI3:

12.bonamakra nudpabK OUTiM Oepy TEXHOIOTHsUIaphl ApKbUIBI KaHal JaFabpLiap
MEH KY3bIpeTTepre ue OOJIFbIHBI3 Kenedi?
KayaObIHBI3:

3epTTey KYprizy MakcaTblHAa OepreH skayanTapbIMIbl OHICYTE JKOHE TalIayFa
KeJICIM OepeMIH: /50K

(ko)
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KOCBIMIIIA ©

«LJKAHCYT'IPOB ATBIHJIAFBI )KETICY YHUBEPCHUTETI» KE AK

BEKITEMIH
JKapaTbuibicTaHy JKOFaphbl

MEKTEeDIHIH JeKaHBbI
Sl
~— H.OK. KanatGekoBa

« 5 2021 x.

«Python Tininae darpapaamasnay Herizaepi»

YUIPME BAF/JIAPJIAMACBI

6B01501 «Maremaruka», 6B01502 «Matematnxa-MUupopmaturar
6inim Gepy Garpapiamaiiapsi

Yiteimuacteipywsl: A.Eceiikpianl

Tannbikopran Kanacel
2021-2022 0Ky Kbljibl

209




1. Koajpany canacel #ane HOPMATHBTIK cijitemeliep

«Python Tininpe OGarmapnamanay werisgepi» yitipme Garmapaamacel 6B01501 «Matemarunka»
wone 6B01502 «Maremaruka-Mudopmarukay Oinim Oepy Garpapinamaiapel GoiipiHiua OiniM anatein
cryzentrepre apHanrad. byn Garnapiama cryaentrepiin Oarnapiamanay Jar/bUiapblH AaMbITYFa JKaHe
0J1apibl MaTeMATHKANBIK ecenTepii wWwemysie koijanyra Oarbirranran. barjapiaMadbii MasMyHbl
JKOFapbl OKy OpbiHZapbiHbi OiniM Oepy mporecinie KonJaHbUIAThIH AKMNapaTThK TEXHOMOTHsIap
calachlHarbl Herisri OLTiM MeH NpaKTHKAILIK JaribuiapAbl KaMTamackld eTy YUIiH d3ipJeHreH.
barjiapiamMa yHHBEpPCHTETTIH OKBITY JKOHE OKY KBI3METI aschiHza, Kockimina Oinim Gepy perinze
Kyprizinesi.

Barpapnama keneci HOpMAaTHBTIK KykaTTapra Heri3fe/res:

1. «binimai ynm» cananst 6inim Gepy» yiTThik skobacsin Gekity Typaist (Kasakcran Pecriy6imkach
Yximerinin 2021 skbuirst 12 Kazaugars: Ne 726 Kayibichl);

2. Kasakcran Pecny6umkaceiiza 6inim Gepyi xone rbUIbIMABT JaMbITyAbiH 2020 — 2025 skpuiapra
apHaiFraH MemsekeTTik Oaraapnamacein Gekity Typanb! (Kasakcran Pecnydiukacel YKiMETiHIH
2019 sxpurst 27 sxentokcanaarst Ne 988 kaymbicel);

3. 6B01501  «Maremarnka» skeme 6B01502  «Maremaruka-Mugopmarnkay  Gimiv  Gepy
OariapiaManapbiHbIy OKY KOCIAp/aphl;

4. JKorape 6inim Gepyain yrrTsik GinikTinik xkyliecine coiikec Ginim Gepy GarnapraManapbii Kypy
JKOHiHJIeri onicTemenik Hyckaynap.

2. Makcarsl

«Python rininae Garnapnamanay Herisgepi» yilipme 6araapiaMachlHbIH MaKcaThl — CTY/IEHTTEpre
Python Garnapnamamay TiniH KojjiaHy apKbulbl €centey JKoHE ITOPHTMAIK OMay JaribLIapbiH
KAJIBIITACTLIPY, COHJAii-aK MaTeMaTHKAIBIK ecentepii THIMII Wiemyre apHairaH OarJapJaMalibik
Kypanjaapapl a3ipieyre yipery. Barmapnama cTyZeHTTepiH aKmapaTThIK TEXHOJIOrMsAIapbl MEHrepy
JeHreiiin apTTHIPY/bl, AHATMTHKAJIBIK JXOHE JIOTHKAIBIK OiJIay KabUIeTTepiH JaMbITy /bl KO3JIeiIi.

3. Yiiipmeni Menrepy HITH:KeCiHAE KAJbINTACATHIH KY3bIPETTLTIKTED

1. Barpapaamanay aarabuiapbi: Python rininage merisri 6araapnamanay NpHHUHITEPIH MEHrepy
JKOHE MaTeMaTHKAIBIK ECENTEp/i enry yIuiH 6arapiamManap KypacTsipy.

2. AaropuTmaik oitnay: Bepinren ecentepii weuryae alropuTMAEPAI Kypy JKoHE OJ1ap/bl THIMT
JKYy3ere aceipy.

3. MaremaTukaabik Mmojeiabaey: Matematukaniblk ecentepii OarJapiaMaiblk  MOJEIbACPre
alfHANALIPY XKOHE OJIapbl Talaay.

4. Jlepexrepai owiey wkoue Tajaay: OpTYPIi JAEPEKTepAi OHICY, TAIAAY JMOHE HITHIKENEpPi
BH3YIH3ALHSIAY.

5. Wlewimaepai onraiinanapipy: bargapnamanapis! onTaiiis opi THIMAI Kypy oicTepin Koitany.

6. Komanpana symbic skacay: Bargapramanbik xo0atap/ibl TONTBIK JKYMBICTA JKY3€re achipy KIHE
e3apa THIMJII dpeKeTTecy.

7. Osin-o3i aampiTy: 3amanayd OarzapnaMaiay TEXHONOIHANAPBIH 03 GetiHile MeHrepyre xome
y3aikei3 kociOu aamyra gaiibid oony.

4. binim Gepy daraapaamachl KYpbUIbIMbIHAAFLI YilipMeHIH OpHBI

«Python Tininpe Garpapnamanay werisaepi» yiiipmeci 6B01501 «Maremaruka» xoue 6B01502
«Maremarnka-Mugopmaruka» Giniv Gepy GariapaaMaiapbiHbIi MAHbI3/Ibl KOCBIMLIA KOMIIOHEHT] G0IbII
Tabbuta/bl. by yitipme cryJientTep/ii aKnaparThIK JKoHe anrOpHTMAIK Ofilay AQr/buiapbii JaMbITyFa

o
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GarpITTaIraH, Heri3ri OKy KypcTaphlH KOJIZIam, oJapisl TOIBIKTBIpab. YilipMe MaTeMaTuKaIbIK NoH/epi
GarzapnamMaiay Kypaiiapbl apKbUIbl TYCIHYI JKaKcapTyra jKoHe KYp/esi ecenTep/ii menry jar/buiapbi
Ka.rlblHTZlCTblpyFa bIKIIAI CTCIIi.

On cryaentTrepAin OKy mpoluecinge atraH Oinimaepin Toxipubene Konnamy Kabinerrepin
apTTHIPAIBl JKoHe GolamaK KaciGM KpI3METTE aKnapaTThIK TeXHOJOTHSIApAbl THIMII naijananyra
JaiibIHaai bl

5. Yiiipmenin nerisri epeskesnepi keseci nongepai menrepy 6apbicbinaa
KO/IJaHBLIATBIH 00J1abI:

e AJTOpHTMICD KIHe JepeKTep KypbuibIMaapbl: Python TiniH KOIZaHy apKbUIBI THiMIi
AITOPUTMJIEP KYPY JKOHE JIepeKTep KypbUIbIMAAPHIH NaiiAaiany.

e MaremaTukaIbIK amaaus: Barjapnamanay Tinjgepi apKpUIbl MaTeMaTHKAIbIK TaIAay/IbIH
KYpJieJii ecenTepiH Lenry sKoHe HOTHKEAEp/i BH3yalH3aLusIiay.

o Camnpik anicrep: Canapk ecentepri ey ywin GaraapiamaiblKk 94iCTEpIi KOJAaHY HKoHE
OJIAP/BIH JQMIrH Tanjzay.

e Juddepenunanapik Tewaeysuep: barnapiamanay Tinzepi kemeriMeH TeHJIEYJIEpPAi CaH/IBIK
LTy KIHE MOIENBALY.

e  DBIKTHMANABIKTAD TEOPHSACHI KOHE MATEMATHKAJIBIK CTATHCTHKA: MaTeMaTHKaIbIK
CTAaTHCTHKAILIK ecentepi Python apkeuisl Mozenzey sxoHe Tanaay.

e MaTeMaTHKAJIBIK JIOTHKA K9He AMCKpeTTi MarematHka: JIorMkalblk — ecenTepai
Garnapnamanay apKbUIbl LIEITY JKOHE JUCKPETTI KYPBUIBIMAAP/bI 3€PTTCY.

*  Onepaunssapae! 3eprrey: OnTHMH3AUMSIIBIK ecenTepai OaraapiaaManblk JKOJIMEH LIeLly JKoHe
HOTIDKENEpAi Tajljay.

6. YiiipMeHIH TAKBIPBINTBIK KOcnapbl

Ne Takpipbin BapJibiFsl Japic IIpakTHKAJBIK O3inaik
carar caFaThbl cabak cararbl KYMBIC
CaFATHI
1 Python Garjiapnamanay Tinine 8 2 4 2
Kipicre
2 JlepexTtep TypJepi KaHe 10 2 6 )
afiHbpIMAJIbLIAp
3 Onepauysiiap jKoHe OpHEKTep 8 2 4 2
4 [llapTTH! OEpaTOpIIAp 10 2 6 2
5 [{uknap 10 2 6 2
6 DyHKIHsAIap 12 3 6 3
7 Tizimzep MeH MaccuBTep 10 2 6 2
8 XKosmnap xone daitnnapmen 8 2 4 2
HYMBIC
9 Karenepai eryiey xone 6 1 3 2
JIepeKTep/li TeKcepy
10 Moayabaep MeH KitanxaHaiap 8 2 4 2
11 MaremaTHKaiblK ecenTepai 10 2 6 2
Oaraapiamanay
12 HKoGanbik s#ymbic: 8 0 6 2
MaremMaTHKIBIK MOACABACY
bapa 90 22 55 13
BIFbI
3
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7. Cryaentrepain 6iaimin 6akbliay popmanapsi

Ne bakpuiay Cunarrama baraaay kpurepmiisiepi
dopmacwr
1 | Aysizina cypay CTyaeHTTep/IiH TEOPHSIILIK MATEPHALBI Cypakrapra ToJIbIK 9pi ypbIC
MCHIepy JieHreiiin Tekcepy sayan Gepy
2 | [NpakTnkansik Bepuiren tancoipmanapant Gargapnavanay | Katenepceis sane tuimMai kon
TancelpMasiap apKbUILI LLIEIY xasy
3 | Tect KyMbiChI Taxwipsin Goitbinina GimiMai Jlypbic skayanTtap/pin yeci
ABTOMATTAH/IBIPBUIFAH TECT APKbUILI
Oaraay
4 | JKobanbIx sKymbIic MaremaTnKaIbIK MOZIEIbCY JKOOACHIH JKobanpiy canachl,
a3ipIiey xKate Kopray JKaHALIBLLIBIFBI JKOHE KOpray
HOTIDKECH
6.1. Bizim Men aarapmb1 6aranay kpurepniinepi
baraaay kpurepuiii Cunarrama
1| Teopusuipix Gistim Taxplppim GoiibIHINA Herisri TYCIHIKTepAi, aHbIKTaMaiap/ibl JKOHE
YFBIMIAP/bI JIYPBIC TYCIHY JKOHE aiiTy
2 | lIpoGnemasnapp! weiy | Bepiiren ecentepai Garjapnamanay apkblibl Jypeic dpi THiMi
JIAF/IbIChI ey
3 | Jlorukanelk  oftay  kone | Macenenepai Tanjay, THIMAI QIrOpHTMAEPAI KYpY JKOHE OJapiibl
WITOPUTM KYPACThIpY HKy3ere achipy
4 | barpapnamanay Tin | Python rtininin  Herisri CHHTakCHMCTIK epexelepin  Kartesiepeis
CHHTAKCHCiH MEHrepy KOJIZIaHy
5 | XKobGansr asipney  mone | JKoGaibiK JKyMBICTBIH, CaIlackhl, KaHAWIBUIABIFbl KIHE HITHIKEICPAL
Kopray CEHIMAI TYpAe YChIHY
6 | O3 KYMBIC carackl Tanceipmantapapl  seplec  opblngay Kadineri JKoHE YChIHBLIFAH
IUCLIIMAEP/UH AYPHICTIFbI MEH THIMJILIIT
7 | Komanjiaisik sKyMbic Tonteik xobarapia THIMJI ©3apa OpeKeTTeCY JKOHE HATHIKEI
HAYMBIC icTey

8. Coaepxanune AHCHHIIHHBI

1. Kipicne. Python 6arpapaamanay tinine wosy. barzapnamanayasin verisri tycinikrepi. Python
TiNIHIN TapuXbl KaHe epexienikrepi. OpHary jkoHe Kopuiarad oprambl Gantay. Anrawkel Garjapaama:
«Hello, World!». Python 6arnapnamanapbin opbliijiay aaictepi

2. Jlepextep Typuiepi xane aiinbiMaabuiap. ARHBIMAILUIAP/LI AHBIKTAY JKOHE aTay epekeiepi.
Byrin canjap, Gonuek canjap, JOrukaisik mMonaep. JKomap: marinmen xymbic icrey. Jlepekrepain
TypJeHyi JKaHe oJap/bii apackinarsl Gainaneic. Konctanraiap xone oJap/ibiH KoJianbL1ybl

3. Omnepannsiiap sane opuextep. ApuQMeTHKIBIK onepauusiap (+, -, *, /, %, *¥). CanbicTbipy
ornepalusIaphl Jkale olapabii Manbisel. Jlorukanbik onepaiwsinap (and, or, not). Kypama opuexrep
KypacToipy. Onepaunsiap/bin OpbIHALY peTi.

4. Waprrer oneparopaap. If, else, elif oneparopnapel. Jlornkaieik waprrap Men onapisi
cunrakenci. Tapmakraaran Garpapnamanapabt kypy. Hlaprrapaer Gipikripy skane kypaeni sorukassik
opuektep. barjapaamManel Jiyphic Josira Koio duictepi

5. Huxanap. For xone while uukinappiibin cuirakenci. Lnkaapaars: waprrap men osrepicrep.
Huknnapavt y3y soane wauracteipy (break, continue). Illekcis unkiiep xane onapasin KoJIaHbLIYbL
L{nkmapapin kipicripiiren gynkimsiapmen yibiecimi
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6. @Oyuxunsuiap. OyHKUMsIAp Kypy KoHe onapbl WAKbIPY. [NapameTpJiep koHE KaHTapbulaTbiH
mamzep. Jlokaibasl skone rnoGarbabl  aiineiManbuiap.  KaiiranaHateii  KOATAp/b! OHTAHIAHJIBIPY.
Pekypeusi: aHbIKTaMa )KoHe MbIcanjiap.

7. Tisimaep men maccmsrep. Tisimzepai Kypy JKOHE OJIEMEHTTEP KOCY/KOIO. Tizimaepmen
opbiHaIaThiH Herisri onepammsuap. Tisimnepai makianapaa naiinanamy. Exi oJIIeM/li MacCHBTEPMEH
xymbic. Tizimaepain iwki TisiMaepin oney

8. JKoamap :xomne ¢aitipapmen jxymbic. JKojjapmen onepaumsiap: GipikTipy, KHbII aiy.
YKonpapasii kacuertepi MeH onictepi. Maiinaps! aury, oKy JKoHe xa3y. Paitinaret JiepeKTep/l Tanjaay
xome owiey. JKonnap Men Qaiingapis! cansicThIpy

9. Kartenepai owiey ane aepekrepai Tekcepy. CHHTAKCHCTIK JKOHE JIOTMKAIBIK KaTEJICP. Try-
except Gnoktaphin konjamy. Jlepektepai auibli ana Tekcepy. barjapravaHbii  OPHBIKTHUIBIFBIH
KamTamacei3 ery. Karenepai Tyseryain y3uik Tacinzepi

10. Moayabaep Men  kiranxamanap. Kipiktipiiren Momyabiepai  naiijanaiy. ChIpTKEI
KiTanxananapabl opHaty xane Kocy. NumPy xone Pandas kitamxanarapeiubi Herisaepi. Random xane
math moayabzepi. Moaynbaep Kypy jaHe Kaiita naiijaniany -

11. MaTemaTukaasik ecenrepai 6arpapaamanay. KapanaibiM MaTeMaTHKaJBIK ecenTepai mery.
CHI3BIKTHIK JKOHE CHI3BIKTHIK emec Terjeynep. MatematHkaiblk (yHKUHMAIAp MeH (opmyiaiap.
['pacduxrep Kypy xone Tanaay. Canaplk smictepai Konany

12. KobaabIK skymbic: MaTemaTHKaAbIK Moaeabaey. JKobanbl xxocnapiay XKoHe YHBIMIACTBIPY.
Mozenbaey  ywin jepektepai  kumay. barapiaMaHelH  @HIMAININH - TEKCepy. Harmwxenepai
Bu3yanu3auusanay. JXobaHbl Kopray )aHe CypakTapra xayan Oepy

9. Bislim Oepy TeXHOJOrHsJaapbl

[Tonai okpITy OapbichiHZA SpTYpii 3amaHayd OiniM Oepy TEXHOJOTMSUIAphl KOJIaHbLIA/bL.
AKIapaTTLIK-KOMMYHHKaHsUIBK  Texuonornsuap (AKT) crynenrrepain Garnapnavanay Jarabiapbii
JaMbITY yulin onnaiin niatdopmacet (Stepik.org) sone Garnapnamanay opranapsi (IDE) naiinananyra
GarpiTranran. ITpoGneManbIK OKbITY TEXHONOTHSCH! apKbIUIBI CTYGHTTEp HAKTBI MpoGieManapisl wery
GapbIChIHIA AHATHTHKAIBIK XKOHE ChIH TYPFBICHIHAH Ofimay/bl yiipeneai. JKobabik OKbITY TEXHOIOIHSCHL
cTylenTTeplin GaraapnaMaiIsik koGanapbl XKeke HeMece TONmMeH a3ipieyiHe MymKinaik Oepeni, an
706aHbl KOpray oJlap/blH HOTHXenepin Garanayra piknan erefi. Capanan OKbITY TEXHOIOTHACH! apOip
cTynenTTin GiniM JeHreifine caifkec TancepManap Oepyre joHE JKeKe OKy TPaeKTOPHSIApbiH Kypyra
GarpiTTanran, Oya esairinen Gimim anyasl biHTananabipansl. OfblH TeXHONOrHANapel Oaraapnamaiay
OffbIHZapbl MEH BUKTOPHHANAP AapKBUIBI  TaHBIMABIK  OENCEHAUNKTI  apTThIpyra KOMeKTecesi.
MHTepaKTHBTI OKBITY TEXHOJOTMSCH TONTHIK TAIKbLIaynap meH Oipiecken jxobanapibl OpbIHIAY/IBI
KAMTH/IB], OYJ1 CTYZEHTTEp/AiH OLTIMIH TepenieTyre XoHe TaxKipHOeiK Jarabuiap/bl XKeTUIAIPYre bIKIa
eresti. COHBIMEH KaTap, KAUIBIKTHIKTAH OKBITY TeXHOJIOTHSUIAPEl apKBUIBI OHJIAlH JdpicTep, BeGHHApiap
OTKI3iNin, cTy/enTTepre MaTiHiK xoHe Oeline Hyckaynap Oepinesti, Gys o3k KyMblcTapasl GakbLiay
MeH Oaranay/ibl KeHiIeTe .

10 CryaenTrin aFbIMAaFbI 0aKbLIAYbI MCH ATTECTAUHACLIHA ApHAJIFaH Daranay

Kypaaapbl
10.1 Ionpi Menrepy canacopin oarajiayra apuajarau cypakrap
Bakbuiay jKaHe ChIHAK CYPaKTapbIHLIH YUK TYpriepi:

o Morinaik cunarrama GoiibiHIIa opTama Kypaen anroputaai (y3smaeirsl 150 komman as xon)
Python rtininge xKy3sere acwipy.

e CSV-aiizapasl okuTeiH dkdoHe kasatbin Python Oarnapaamackin skacay (Mslcasnibl, Kipic
Qaiimbnibig op konbema G6ip co3 Gonca, wbIrbic (GailibHAd P COIAIH  Ke3JAeCKeH Cabl
Kopeetiieai).
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«  Moaringeri Genrini Oip aKnaparTel i3J€y HEMECE aybICTLIPY YIUIH TYPAKThI OPHEK Ka3y.
« MoTinnin Kacuerrepin iy yuwlin Typakrel opHektep Men Python tutin naiiamany (Mblcasis,
Gapawik aataapis Taby).

11 IMonnin oKy-a1icTeMeliK KIHe AKNAPATTBIK KAMTAMACHI3 eTiyi
11.1 Herisri onebner

« Jlapic KoncnexTinepi
11.2 Kocsimina agedner
o Mapk Jlyru. Python-owt yipeny (4-6acouibiv). Cumposi-iumnoc: M., 2011
e Tomac Kopmen, Yapnwss Jleiisepcon, Ponamba Pusecr, Kimnpdopa Ilraiin. Azeopummoep:
Kypolavimoay xcare maroay. Buibsime: M., 2011
o Jlkepdpu Opumn. Typakmor opnexmep (3-Gacwuibiv). Cumson-rmoc: M., 2008 (kitantbii
Tapayiapbi)

Hurepuer-pecyperap

«  Python Tini Goitbiima kyxarrama: http://docs.python.org/

11.3 Barnapaamaiasik Kypaaaap

o Cunrakcueri  GonekTeifTin, dpTypii  KOJMPOBKAIAp apachiiia  aybICyAbl JKOHE TYPAKTHI
OpHEKTep/l Kostanatebi i3aeyai kosaiitoin Notepad++ Hemece ke3 kenren Gacka MaTiHIIK
peaaKTop

»  Python rini uurepnperaropsi (http:/www.python.org/download/)

12 Monuin MaTepHAIABIK-TEXHHKAIBIK KAMTAMACHI3 eTilyi

[lpakTukaneik cabakrapibl OTKi3y YUIH KOMIBIOTEpPIK ayAMTOPHIAp NaiiAaisHatab.
Jlopictep Men ceMHHapIap/ b OTKI3Y YUIiH NPOCKTOP NaiiiaianbuIabl.

% o A
barjapnama a3ipieyiuici: Qﬂ ec /'/(

Maremaruka-undopmarnka 6isim Hepy GarapiramMachinbi OKHITYIIBICH Eceiiknisnl Aifbiv
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KOCBIMIIIA b

LKAHCYI'TPOB ATBIHIAFEI 2)KETICY YHUBEPCUTETI

QHCYTipOB aTBIHAAFbI
XuuBepcureti» KE AK

AHhdeccop
. 9’:’7” p

FeuibIMH-3epTTeY JKYMBICTBI
BLJIIM BEPY YPJAICIHE EHI'I3Y TYPAJIbI AKT

I.)KancyripoB aTeiHzarbl JKeTicy yYHHBEPCHTETiHIH KeJleCi Kypamarkl
KOMUCCHSICBI:

Teparacer: B.P.Tay6aes — Backapma Mymleci - akaJeMUsUIBIK Macenenep
xeHinzeri npopektop, I'.T.Ksinpip6acsa - akafeMHUIBIK MceleNep JXKeHiH/eri
AenapTaMeHT AupekTopsl, B.P.BypHaiesa - )OFapbl XoHE XKOFapbl OKYy OpHBIHAH
Ke#iHri GimiM Gepy oky-omicremenik GenmiMiHiH 6acmbichl, JKapaTbUIBICTaHY
xorapel MekTeOiHiH gekansl U.JK.EcenraGeuioB, JKapaTBUIBICTaHy JKOFapsl
MekTeOi akaeMHsUIBIK KomuTeTiHiH Toparackl K.K.3a6ueBa, ¢pusnka—MaTeMaTuKa
6areITel Golibiaina BBB xerexmici A K. PaxsiMbexos, 2021-2022, 2022-2023 oky
KBUIapBIHAA >KapaThUIbICTaHy (aKkyIbTeTiHIH MaTeMaTHKa-HHGpopMaTHKa OLIiM
Gepy OarmaprnaMachelHIa TOXKipOHENiK-dKCIIEPUMEHTTIK 3€pTTeysep XKYpri3inareHi
Typajbl OCHl aKTiHi  KypApl. 3epTTey KOHTeKCiHAe Oosamak MaTeMaTHKa
MYFaiMJEpiHiH JIOTHKaIBIK OWIayblH HaMbITyFa LHGPIBIK OiriM  Gepy
TeXHOJIOTHSUTAPBIHBIH, ~ ocepi  KapacTelpbuiFad.  Lludpneik  Gimim  Gepy
TEXHOJIOTHSUIApBIH KOJIaHyFa HETi3/IeNireH KEICHII oJiCTeMe CTYAEHTTEPiH
JIOTHKAJIBIK, OJIayBIH XaH-XKAKTHl JaMBITYFa, COHJal-aK Kas3ipri MeKTenTe THiMZi
XKYMBIC icTey YINiH KaXXeTTi HeTi3ri JarmpliapAbl KaJbINTACTEIPYFa GarbITTalFaH
Gonbm TaGpuTanpl. Byn marmsuiap Gonamak MaMaHHBIH, €HOEK HapLIFBIHZIAFEI
Gocekere KabiNeTTiNiriH apTTHIPbIN KaHa KOWMaiIbl, COHBIMEH KaTap 3aMaHayu
Oimim OGepy >karmaiblHOAa €peKIle MaHBI3ABI OoNbin TaGBUIATBIH LUQPIBIK
TeXHOJIOTHSAJApABl  NENarorukanbslk  Toxipubere  eHrisyre  JailbIHOaNsbL
Horwxecinne, Oyn Taocin OGonamiak = MaTeMaTHKa MyFaliMAepiHiH KociOu
KY3BIPETTUIIMH JaMBIThIN, MHHOBALMUIBIK GiniM Gepy opTacsiHaa XYMEIC icTeyre
JMaUBIHIBIFBIH )KOFapbLIaTa bl

ConpiMen Kkatap, bomamak Marematika MyFaliMAEpiHiH JIOTHKAJBIK
oinayslH nudpnelK OimiM Oepy TexHONOrusiapsl apKbUIBI AaMBITYy dAicTeMeci
93ipJIeHreH. 3epTTey >KYMBICHIHBIH FRUIBIMH HOTHXeJepi JOKTOpaHT A.EceHKbI3bI
8D01501 «Marematuka» 6iniMm Gepy OGarmapnamacsl GoiliblHIna ¢HIOCODHS
noktopel  (PhD) popexecin anyra yceiHBUIFaH «bonamak —MaTeMaTHKa
MyFaliMIEpiHiH JIOTHKaNBIK OiiiayslH JAambiTyra UMOpiubslK GimiM  Gepy
TEXHOJIOTHANIAPBIHBIH 9Cepi»  TaKbIPBIOBIHAAFEl HUCCEPTAIMSUIBIK JKYMBICHI
TypiHze 6iniM Gepy nmpouecine eHrisinmi.
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oy

4

Enrisynen IbIHFAH  [eJaroruKajiblK,  ICHXOJIOTHA-TIearoruKalbIK,
9NIEyMETTIK-TICHXOJIOTHSUIBIK 9Cep Keeci MYMKiHIIiKTep,IIi Gepeni:

Bonamax MareMarrka MyFalniMAEpiHiH JIOTHKAIBIK oiayblH JaMBITyFa
umbpnmx GimiM Gepy TEXHONOTHMANAPHIHBIH dCepi 3epTTeim, anpobauuanay
XKyprizingi.

6B01501 «MaremaTuka», 6B01502 «MaTemaTuka-HHYOPMATHIKA? 6iniMm
Gepy Oarmapnamanapsl GoiipiHmA O6iniM  anaThIH cry,uex-n’repmﬂ Kacioun
IaspIBIFBIHA aPHAIFAH JIOTHKANTBIK oiinayasl IaMbiTy OOMBIHIIA olicTEMEITIK
YCHIHBICTap 93ipJeHil, ONapAbl OKY npouecnme KOJIaHy MYMKIHJITI jKacanjsl.
DKCNIEPUMEHTTIK ~ 3epTTey HOTWKeNepi MaTeMaTHKIbIK NOHZEPAL  OKBITY
OiCTEMECIH JXETLIAIpyTre BIKIAI eTe/li.

Komuccus mymernepi:

Backapma Mymeci-AMXK w B.P.TayGaes
IPOPEKTOP |

AxaneMusIIBIK Macenernep ﬁ I.T. KeinpipGaesa
JOHIH/ET] NenapTaMeHT AUPEKTOPEI 7

HoxKOOKBBOOB 6acmsicst AB—/_ B.P.Bypaamesa

/_-_\/ E/E %
JKorapbl MEKTEN JEKaHBI MK .EceHra0osuioB

AxaneMHUsUIBIK, KOMUTET TOPAFachl W K.K.3a6ueBa
/

BBB xeTekurici ( % A XK. PaxsimMOexoB
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EHI'I3Y OB BEKTICIHIH CHITATTAMACHI

OKTOPJIBIK IUCCEPTALMS OOBEKTICIHAETT FUILIMH-3EPTTEY KYMbICHIHBIH HITHIKENED]
(OKbITY-271iCcTEMEIK A3ipAeMEHIH /FbUIbIMH-3EPTTEY KYMBICHIHBIH HbICAHbI)

«Bonamak MaTeMaTHKa MyFraaiMAepiHiH JOrMMKaJIbIK OMIaybIH AaMbITYFa LH(PIIBIK

inim Gepy TEXHOIOTHSIAPBIHBIH dCEPi»
(OKy-a1icTeMeniK a3ipieMeHiH /FhiIbiMH-3ePTTEY HKYMBICHIHBIH aTaybl)

1. Eurizinren oGbekTiCiHiH KbICKALIA CHIATTAMACHI, OHBIH MaKcaThl, 6i1iM
Gepy npouecinyie naifianany opbIHABUIBIFBI.

JluccepTauysuIblK KYMBICTBIH FBUIBIMH HoTikesnepi Herizinge 6B01501
«Maremaruka»n,  6B01502  «Maremaruka-undopmatikay  Oimim  Oepy
GarqapnaMachiHblH,  CTYJEHTTEpi YIIIH 5 aKaAeMHsUIBIK KpPEAHT KeJemiHje
«JneMeHTap MaTemMaTHKa» MoHi asceHa «bonalak MaTeMaTHKa MyFaliMIEpiHiH
JIOTHKAJIBIK OMNaybIH AAMBITYFa LMGPIBIK GiliM Gepy TeXHONOrHAIapbIHBIH acepi»
onicTeMeciHiH Ma3MyHbl d3ipienai. ¥cblHpUIFaH oficteMe OoifbiHIna Gonaiak
MaTeMaTHKa MyFaliMiepi — MamaHJapAblH KociOM camachlH KaJbIITACThIpyFa
MYMKIHJIK OepeTiH FhUIbIMHU (OKY) MaTepHaiaap TaHJajlasl.

2. Ogsipneyulinepaiy Teri, aThl, 9KECiHiH aTbl, XYMBIC ODHBI, JIaya3bIMBI.
Ecelikpi3bl AlibiM — 1. XaucyripoB atsiaparst JKY, jkapaTbUIBICTaHY KOFapbI
mekrebinin  8D01501-Maremaruka Ginim Gepy Garmapnamaceinbiy 2019-2022
0.K. IOKTOPAHTBI.

3. bBinim OGepy nmpouecinme eHrizy o00BexTiciH  mnaiianaHaTbIH
OKBITYLLBIIAP/BIH Teri, aThl, aKkeciHiy atbl: npodeccop E.JK.Cmarynos, npodeccop
C.M.Ceurosa, npodeccop J.HypraOpinynsl, OKBITYIIBI-JOpicKep
K.B.Ecxennupos, XX.AxmeTos.

4. Bbinim Gepy npouecinie eHrizy oObekTiciH maiimamaHyaslH OacTanysl.
2021 XBITbI KBIPKYHEK aibl.

5. Enrizy oOwekriciH naiifanaHaThiH OUTIM  anyBUIapABIH  CaHBI.
Crynentrep - 36 anam.

6. OObekTiHi eHrisyre ycoiHbUIFaH OimiM Oepy OarnapiamaiapbiHbiH
OTBIPBICHI XaTTaMachIHBIH HoMepi MeH KyHi Ne9 Xattama «24» mamsip 2024 k.

BBB xerekuici M’) A XK .PaxsimOekoB

b= N 3
O3ipneyui O%L/ A.EceliKpi3bl
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LAKAHCYTTPOB ATBIHJIAFBI KETICY YHUBEPCHTETI

QpTaJIbIFBIHBIH AHPEKTOPLI

I".K.Kaikanosa
2022x.

8DO01501-«Maremarnkay Ginim Gepy GarnapaaMachiHbIH JOKTOPAHTLI
A.Eceiikpisbt «Bosamak MaTeMaTHRA MyraiMaepiliH JOrHKA/BIK 0iiIaybiH
AAMBITYFa UHPPABIK GisliM Gepy TeXHOJOrHANAPLIHLIH dcepi»
TAKBIPHIOLIHAAFBI IHCCEPTALHSUIBIK 3€PTTEY HITHAKEJIePiH
EHTI3Y TYPAJIbI AKT

Ocel aktiMen nokropant A.Eceiikeisbl, m.r.., npodeccop EJK.Cwmarynos
KQHC ILY.K., KaybIMaacTeipbiiran npodeccop (nouent) A.O.AnzabepreHosamen
Gipnecin MatematHkansik Ginim Gepyaeri undpisik TEXHOJIOIHANAp/Abl OKbITYFa
Oarbitranran  «bimiM  Gepy npoueciHieri aKmapaTThIK  TEXHOIOTHSIAP»
TAaKBIPHIObIHAG GiNiKTINIKTI apTTHIPY KypeTaphiHbIH Garzapiamachl a3ipieHreni
pacTaiMbIH.

20212022 oxy okeubHaa  LOKamcyripoB  aThiHaarsi Kerticy
YHHBEPCHTETIHiIK BinikTinikTi apTThipy *oHe KochiMiua Ginim Gepy OpTatbIFbiHbIH
Gasackiaa npogeccop EIK.Cmarynos, n.r.k., KaysIMIacThpbUIFaH npodeccop
(nonent) A.O.AnnaGeprenosa xome noxropant A.Eceiiksser [)Kawcyripos
athiiaarsl Xeticy ynuepeuteti, JapatbuibicTany sxoraphl MeKkTe6i, MaTemaTHKa-
undopmatuka Ginim Gepy GarzapnamanapbiHbig OKBITYLIBIIAPBIHA  ApHAJIFAH
GiniKTINIKTI apTTBIPY KypeTaphiH oTKismi. KypeThiH eHOeK ChIbIMABLIBIFLI 72
AKaICMHSJIBIK CAFATTHI KYPaibl.

KypeThiH  makcathi  MaTeMmaTHKanblK — GiniM  Gepyze UHGPABIK
TEXHOJIOTHANAPABI  KONJaHy OGolibiHina GiniM MeH jarabimapasl ketinipy,
COHBIMCH KaTap UMOPIBIK Kypanaapasl THIMAI maiifanady apKbuibl OKBITY
canachii aprreipy. Minaerrepi: OKbITYLIBLIAPFA MaTEMATHKANBIK Giim Oepyne
UHOPIBIK TEXHONOTHANAPABIH TCOPHSAIBIK HEri31epi MEH MPaKTHKANLIK KONLAaHy
azticrepin TanbicThIpy; LIHGPABIK pecyperapasl sxkane Garnapiamansik Kypainapast
OKBITY  npouecinie  THIMAI  naiilanady — aarabinapbid Ka/bINTACTHIPY:
MaTeMaTHKAIBIK €CenTepai Wewye 3aMaHayH LHOPIbIK nnathopmanapasl
Kontany GoiibiHia dnicteMenik yewmbivaap Gepy; Lludpisik TEXHONOTHSIAP/bI
naijanany apkeiibl GiniM anyuwbiiapasii OKY MOTHBAIMSCHIH apTTBIPY IKIHE
ONapAbiH MATEMATHKAIBIK Oinay Kabinetin, norukansik oiinay kabinetin NaMbITY
Konaapeli - Kepeety;  OKBITYWILIIAPABI  OKBITY  QJlicTeMecine LHPPABIK
HHHOBALMAIAP/Ib CHII3YTe BIHTANAHABIPY JKAHE ONapabl KOIAHY ToxXipHOecin
KeHEHTY.
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JKorapsl OKy OpBIHAAPBIHBIH MaTeMaTHKAIBIK MOHAEP OKBITYIIbLIaphiHa
apHanFad OUIIKTINKTI apTTRIpy KypcTapblH OTKi3y 6apbiChIHAZ JOKTOPaHT
A.Eceiikpi3pl  ToxipuGenik->KCriepUMEHTTIK  KyMbIc  Kyprisin, «Bonaurak
MaTeMaTHKa MyraliMJepiHIH JIOTHKaIbIK O#NayblH AaMbITyFa HH(PIBIK 6idim
Gepy TeXHONOTHsIAPbIHBIH JCepi» TAKBIPHIOBIHAAFE JUCCEPTALMANBIK 3EPTTEY
HATHXXENEePiH anpobanusnaisl.

Toxipubenik OKpITy HoTHKenepi MarTemaTMka MyFaliMIEpiHIH KociGu
Ky3bIPETTITIK JIeHreHiH caHiblk GarpapraHraH CepBHCTEPAl KOJJaHy apKblibl
apTTRIPYABIH THIMAI eKeHiH kepceTti. Kypcka KaThiCylIbLIap YCBIHBUIFAH OKY
MaTepHranjiapbl MEH OTKi3ireH cabakrapabiH KOFapsl canachlH aTam eTTi. .

Hoktopant A EceHKpI3bl  93ipiereH  TYKbIphIMAaMa Heriamge
TBIHAYIIBLIAD WHTEPAKTUBTI IUIaT(hopMaiapibl, MaTeMaTHKAIBIK LUQPIbIK GiiM
Oepy pecypcTaphbi, BH3yalM3auMsiay KoHe MoJeNbley KYPalaapblH KOJIIaHy Ikl
YHpeHin, OKy-oficTeMeNiK >KYMBICTBl THIMJi YHBIMAACTHIPYFa MYMKiHIIK anjbl.
CoHpaii-ak, omap kocibu KpI3MeTTe 3aMaHayH UM(PIBIK Kypamgap MeH
cepBUCTEP/Ii KONaHy GOMBIHIIA KYH/IbI AaFABLIAP/I6 MEHTEp/Ii.

FruteiMu xeTexui, m.F.1
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