KAZAKCTAH PECNIVBJIMHKACHI FBUTBIM KOHE XKOFAPBI BLITM MHHHCTPJII'T / MHHHCTEPCTBO HAYKH H BRICHIETO
OBPA3OBAHHA PECIHYBJIHKH KASAXCTAH
bLAJITBIHCAPHH ATBIH/IATBI APKAJIBIK ITEJATOTMKAJIBIK HHCTHTYTHI / APKAJBIKCKHA HEJATON'MYECKHA HHCTHTYT
MMEHH HAJOTBIHCAPHHA

‘dALTYNSARIN
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BLIIM BEPY BAFJIAPJIAMACBHI / OBPABOBATEJIBHAS [MTPOI'PAMMA
6B01503 —~ «Hndopmaruka

Kabsuinay weianst / Toa npuema: 2025

Apxamak, 2025 =



KASAKCTAH PECTIYBJIIHKACHI FHLIIBIM KOHE KOFAPBLI BIJIIM MHHHCTPJINT /) MUHHCTEPCTBO HAYKH H BLICHIETO
OBPA3OBAHHS PECITYB/IHKH KAZAXCTAH
BLAJITBIHCAPHH ATBIHJAFBI APKAJIBIK ITEJANOTHKAJIBIK MHCTHTYThI / APKAJIBIKCKHI NEJATOMMYECKHUA HHCTHTYT
HMEHH HAJITBIHCAPHHA

yALTYNSARIN

"INSTITUTE

KEJNCLIAI / COTJIACOBAHO: Frouibivn kerec wemivivens BEKITLAT/
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N o BLIIM BEPY BAFIAPJIAMACKI / OBPAZOBATEJBHASI TIPOI'PAMMA
6B01503 — «Mudopmaruka»

Kabwinaay xsuisl / I'oa npuema: 2025

Apxaank, 2025 .



KAPATBUIBICTAHY KOHE AKHAPATTAH/IbIPY ®AKYIIBTETI/ ®AKYJIBTET ECTECTBO3HAHHUSA 1 HHOOPMATH3ALIUHA

Binim Gepy Garaapramackt / OBpasosarcibias nporpamma: 6801503 — Hadopmarnka / Undopmamka
BB Typi / Bua OI: konnansictars / geficTeyviomas

Kypactmpranaap / Cocrasurenn;

baitzakopa C.C. ~ «Mudopmarukay Ginim Gepy OarjiapraMachiHbiH aF8 OKBITYWILICH, MArHCTD / CTapmmii npenojaparens oOpasoBATCALHOR MPOrpaMMil
«Undopmarukar, Marnerp

Hnybacs M.A. — «Muadopmaruxar OiniM Oepy Oarzapiamachinbii ara OKMITYINBICE, MardcTp / crapumii npenojasarens 00paioBareAbHON IIPOrpaMMi
«Hudopmarikan, Maructp

Baitmypsa I', — «Madopmaruxar Ginim Gepy Garnapaamacibii 3 Kype eryaenti / cryaent 3 kypea obpasosarensioii nporpammsi «Mndopmarikan

Kapamnmon K.C. - «Apxkansix wanace  Ginim  Geaimimin  Keiixi  Garnip  arsinnarst Ned xaonw  Ginim Oepit  mexrenGin KMM,  axcnepr  /
KI'Y«O6meobpazosareasnan kona Ne 4 umenn Kefiki Garnipa oraena oGpaiosasus ropojia Apraisikay, neiaror-sKenepr

Binim Gepy GasnapraMach! OTHIPRICHALL YCHbULI | PEKOMCHA0BAHO HA 3acCIanuy 06pasoBaTeILHON TIPOTrPaMMEI

Xarrama / llporokon &~ « ps wod 2025 . /1.
binim Gepy Garaapnamaceibin Kerexici / PykosoauTens o0pasosareibHoN nporpaMmel @79«/ . Tynerenona A K.

Kaparsuipicrany KoHe aKnaparraraupy Gaky sTeTiHin cananbl KAMTAMACKTS €TY KOMUTETIHIN OTRIpLICHNIA Makyanis [/ Opobpen Ha 3aceiannn KOMHTETa 110
obecneueHnio KayecTsa Gakyasrera ecTecTsosHanus 1 nnopmarmiamm

Xavrama / Mpotokon_ ¥« /3 » 04 20.2¢ x./r. é
bAf

Dakyasrer kenecinin reparacet / [peaceaarens copera pakynnrera Eckepmecysin ©,

"HCTHTYITI:IH AKAACMHAITLIK KeHECile Kapaninl / PRCNO'IPQIIO AKAUICMHYCCKHM COBETOM Mncnn‘ym

Xarrama / Tlporokon 8§ « /72 nod 2025 x./T.
AKaieMHanbIK Kexece Tepaiinivel / Tpeaceiare b akaIieMHuecKoro CoBeTa '.j/// /)n.(.(- Kycynosa KA.



1 KAJINBI AKHAPAT

barpapaama unkas: Gaxanaspuar, 6 aenreét Ybll / ChLL

biaim depy canachnnin Koant wane araysi: 6B0] INeaarorugamuik rasiviaap

Jlaspaay 6arsIThIRLIH KoL kane arayst: 68015 Kaparsicrany nasepi COHBINIIA Myraniziep aaspiay
Biaiw Gepy Garnapaamacemnin Tobu: BOI1 Hudopmariuka MmyraniMiepin paspiay

Taraiismaanarsin gapexe: "6B01503 Hudopmaruka " 6inim Gepy Garapaamact Gofsimma GiniM Gaxanaspi
Hecueaepuin xaanst koaemi: 240 akaeMHs/ILK HeCHE

Oxy mep3imi: — 3 ®ui1

L1 AKAJHIbI EPEXEJEP

Bizim GarIapiaMacks Keieci HOPMATHRTIK-KYKEIKTHK KAMChI3aHILIpY Herizinae:

= Kaszaxcran Pecnybmnxacsmsi 2007 xourest 27 urinaeneri Ne 319-11 "Biniv typaast” sauni;

- Kasaxcran PecayGmixackmpin 2015 xuuirst 18 kapamanars: No 410-V "Crbalime MeMKOPILIKKE KAPCE! 1C-KUMBUL TYPant” 3amsl;

- Kazaxcran PecnyGnuxacet Biniv one reuibiM Musncrpinin 2018 weurw 30 kasannarst Ne 595 Oyiipeirsiven Gexitinren JKorapst wane (Hemece) xorapsl
OKY OpHLIHAR Keifinri Oiniv Oepy yHEMIAPH KM3METIHIN YIAriAiK Karniaiapi;

- Kasaxcran Pecnybnuxacst Fruimam kane worapht 6iniv miucrpinin 2022 xenrst 20 mizgieneri Ne 2 Gyfipuirsiven Ocxitinres XKoraphs ame KOFapsl oKy
OpHLHAK Kelinr: Gurim Gepyiin MEMACKETTIK KANNLINa MIBCTT CTAHAPTHINEI CPEXCC];

- Kazaxcran PecnyOmmkacst Bininv xame reumam Musmcrpinin 2011 xsurn 20 coyvipaent Ne 152 Gydipeirsiven Gexitinren KpeanTrik oXsITY TEXHOMOTHACH
GoiinHIa 0Ky npotecin yiMIACTHPY KAFHANNPLL;

= Kasaxcran PecnyGanxacs: Binim xoue rsuissM musnncrpinin 2015 xeust 17 maycsnaarst Ne 391 Gydipairemen Gexivinren JKorapst wane (Hemcoe) xorapsl
OKy opHbHan Kedfinri Oiaim Geperin yinwanpani Ginim Gepy Kenmerine KoRBUIATLIH GINKTIAIK TAnanTapsl KoHe 0NApra COHKECTIKTI pacTalTuiy KywarTTap
Tizbeci;

= KP FKBM xorapst Guriv Gepyti MaMBTY YIATTHIK OPTAILIFL OPTANLILE ARPeKTOphitbi 4.05.2023 muuarst Ne 601 w'k Oyiiphirniven Gexitinren Koraps Kaue
AOFapLl OKY OpHLIan keflinri Hinim Gepyain 6121im Gepy HaraapramManaprin asipaey woHinger SacbuHKTRR Gyiipsirsiven GexiTiires.

= «binim Gepy» canachinars Canannik GiaikTink, Yarrss Gimkrinig menbepi:

= wlleaarormin Kacibu cramgaprsy («Atamekeny Kasaxceran PecnyOumxaces YrrmeK kacinsepaep nanaracsnsit backapma roparacumsm 2017 swiars: 8
maycumuarst Nel133 Gyfipuiist);

= JlyGuauu ecKkpUITTOpAapLIia CafiKee A3ipilenren.

Binim anyusnapast Giaiv Garnapiamackia KaObuuay i Tanantapsl Koraps Ginimuin Giaim Gepy Garaapramanapsis icke achparnin Ginim Gepy yiiniMaaphina
OKYTa KaOBUIAY LI YITLTIK KarIanaphiMeH aHBKTAIFaH,

Binim Hepy GaraapraMacking TyceTin yMITKepaep yrrTeik ipuimraii tecrineyaen (YBT) oren.

Bistim Gepy DarapiaMackiHa TYCKCH COH CTY/ICHT KOChIMILA TPEKTOPHS, Mino, MEKPOOLIIKTIIK Tanaay MymMKiltirine ne Gonamsi,



Butivin TMO........... Garurnl GofibiHia KOFapsl OXY OPHKIHAH Kefinri GiiM MarscTpaTypasa oAan api KAIFacTRIpy MyMKistiri 6ap.

1.2 biaim Bepy GaraapasMackinbiin MaKCATHI
6B01503 ~ «Hudopmatukay BB Gaxarasprapsis Jaspiayibii Heri3ri MaKCAThl: HHHOBALMAALIK NEAArOrHKAIBIK WIACKIAD/AL HACHXATTANTIH, KaCiON canachl
Bofiwma xkylien GiniMre ue worapu GLtikT, Bacekere Kabinerti nndopMaTika MyFaTiMin aafisizay,

1.3 Bistim Gepy Garnapaamacsinsin minerrepi

- KOPAMHBIH dICYMETTIK Tancupuich Men GiniM Gepyrin aemaix cragaprrapsia colixec Gonamax nupopMaTiKka MyFHMACPIH CANAIL KaCTTTIK AaNp/iay/anl
KaMTAMACH3 CTY;

- Dosamak AHOOPMATHKA 12HI  MYFANIMACPIHIH KYSHPETTUNKTEPIN KAALIITACTRIPY: TiMN, UKUAPATTLIK TEXHONOIHAAAP, KOMMYHHKATHBTIK, ANeyMeTTiK,
A3AMATTBIK, MO/ICHH, 3EPTTEY, TYIFAILIK, KCION (IEAarorKaIbK), OKy-1opOHe Kane aprainl (19HAIK) KYIHPETTINIKTEp:

- JieHe OITIMI, pyXaHW KIHC HHTEANSKTYAIAR O3H-031 AAMBITY TOCLACPIN MEHICPY. NCHXONOTHSUILK CAYATTHUILIKTH, OMIAY HOHE MIHE3-KYIHIK MOICHHCTIH
KTBITTACTHPY,



KATAKCTASE PRCTY RIMKACH THUMY AOHE X008 APSE KLTIM MEIRCTERE T MIBEHCTEPCTRO AYKE B BRCI0ETO ORPAJOBATHS PECHTYRINKN KAJAXCTAN
BLANTMMCAPIN A FMIULAT W APKATIMK [EIADON AR MISCTITY TRE/ APRAIMKCKUR BEAAE OIS ECKHA MSCTRTY T ML IACTTNCAFMNA
ARALEMERIMK KYHTIESE / AXATEMUSECKHE KATRILIAPL
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3 BLIIIM BEPY BAFJIAPJIAMACKHI BOHBIHIIA BAKAJTABP/ALI JIAWBIHAAY BAFBITHIHBIH CHITATTAMACKI:

3.1 Kacibm kurzmer caacns
6B01503 ~ «Mudopmaruxan BB Gofismma Giim GaxanaBpus o3iHiR KacinTik keaMerin OiniM Gepy canacunma xylere achpaghl.

3.2 Kacibn kuiaver obnextinepi

6B01503 — «Mudopmarikas BB Goiinmina Ginim Gakanaspuisbiy Kocibn KurveTiHiH o0bexTiaepi Soabin Tabninan:

- MEHINK HBICAHLI MEH BEAOMCTBOJHIK OErMNLICTHUILITHHG Kapamacran, O0apamik yariaen aoHe Typacri opra Gisiv Oepy ylHbMIapLIRAAFS NEAArorHKaIbK
yaepic:

- TEXHHUKAILIK AIHE KacinTik Oinim Oepy yHBMAAPLIHAAIT ICAArOr HKAIBIK YACPIC.

3.3 Kacibwrik kaimerTin Gynsuasaaps

YBIL/CBI 6.1 nenreitmect men «lleaarors kacion cramaapruma colikec 6801503 — «Mudopmaruxan Ginim Gepy Garaapiavacs: Ooikiima Saxanaspsi xaciOn
KbEMETIHIN PyHKIuHAnap:

- OKBITY:

- Tophuency;

- AMiCTEMENIK:

- agprrey;

- JNEYMETTIK-KOMMYHHKATHETIK.



4 KYTUIETIH OKBITY HOTHKEJIEP]

4.1 Binim Gepy Gargapaavace: Golisinma oKy Havmseaepi
«Mupopmarukan BB corni askrarannan kefiin Sivipymi:

OH | - undopmatika, iprei MaTeManiKa, 3aManayn aKimapaTThiK TCXHONOIMHAIAP CANACHIIANL TCOPHANLIK GiaiMuep/i taparans;

OH 2 - KoMIOBIOTEPANIK #yiiesep apXHTEKTYPICHL. ONEPALHILIK Ky HCACP/l, KCAUNK TEXHONOMHANAPIL KRS AKNAPATTHIK Kayinci3aik MPHHUHANTEPIn THIML
KOJL@ain

OH 3 - k2CifR CTRHAAPT TATANTAPLIHA CORKEC MEHIEPIEH KyILPCTTINKTEPIH, HIGOPMATHKA TIOHIH OKBITY dAiCTEMECiN, Daranay Heriziepin, ONHMIHATANLIK KIHE
usHkaIBK ecentep memyin Thiva agicrepin, KM, kambikreikran okbiry, nHkmosneTi 6iiiv Gepy maraalbuars HHHOBAHATHK TEXHOJOTHAIAP/IL
MEHIePresiiny KopeeTe;

OH 4 - kacifn canacniima GUIM AryILIAPILE KAC KIHE DHIMONOIHUIHK CPeKIICTIKTCPIH CCKEPE OTHPHIL, (ICHXOMOTHUILK-NEAArOrHKAILIK GLIMIED Men
NCTEPT OKY MPONCCIHL, OKYILLUIAPMEH €3aPa IPEKETTe THIM NailAatanbin, TapiHe KYMBICHH KOCTAPIAN, Kyprize anaini;

OH 5- anroprrauik ofinay men GaraapaaManuik memimvzepai sipaeyae obnektire Sarsrrranran, sel, moOuisai mane mylienix GarjapramManay amicTepin
KOJUIAHAIA,

OH 6 - aknaparuik xane Moneney xylecin, KoMIsoTeprix xeaigep, Gyrrmun kemeri, Big Data, loT xypanzapsm kacibn kusMerTe naiaananams,

OH 7 — poGorTaix xylenepain wobaiinm, 3D Monemtey npuHiMnTepin, kacan s unresiext, VR/AR, mndpank GUtiMaik pecyperap/ist xkobatayia okymbiap/ i
FHUILIMH-3CPTTRY AYMBICTAPLIN GacKapY/IBIH TEOPHAILIK AIHC AMCHAMUILIK HEeriiepin Kacibn canana Gencenti kepeereni:

OH 8 ~ kacinkepiiik %aHe KapALUILIK CAYATTLUTRIK Herizaepin Tycinin, craprantap Men STEAM xobGanaphin asipney MeH YiRMIACTHPY, IKOJOTHEILK KIHe
ChIDAMNAc KeMKOPILIKKA KaPCH CATACKIHAAN OLniMaepin Kopeerei.

OH 9 - Kentiaginix #ane KOMMYHHKALNA KYILPETTUIKTCPIH HEIERIT, KataK, OpLIc AKaHe meT TUUIepinae Kaciin KaphiM-KATRIHAC Kacall anans,



5 BLIIIM BEPY BAFJIAPJIAMACBIHBIH KYPLLTBIMbI

5.1 6B01503 ~ «Hudopmarukay Giaim Hepy GaraapaaMachinbii MOYALACPIHIH CHIRTTAMACH

Kpenurrep

Monynsain araysl A Kypamzac MOZyAbICPAiN atayht Oty BaOTHAEEP
Kasakcran rapuxm
Ounocodus
DNCYMETTANY
Cascarrany
Manenuerrany
llcuxonorus
X Kaax (opic) 1ini OH9
1. Koramasix nonzep moayai 56 Tier 1ini OHO
AXNapaTThIK-KOMMYHHKAIHAUIWEK TCXHOMOMHAIAP OHI1, OHY
Jlene MWHKTLIPY OH4
Kacinkepiik Herisaepi ®oHe KapKaibiK cayarThUlbiK OH8
DRONOrHK XKame Tipminik Kayincisairi nerisaepi OH8
Crbaitiae KeMKOPIHKKE Kapchl MAICHHCTTIH Herizaepi OHS
FruthiMu 3epriey agictepi OH7
bananapabiy kac Kaue GHIHONOIMAIBIK JaAMY CpeKineaiKrepi OH4
Binim  Oepysieri  nesxonorns  kone  elapa  apekertecy  MeH  Xomamynuxkanus | OH4
¢ TYABIPLIMAAMATAPE
b 2. ?:‘m mmpm-m 5% Biim GEPY TYP@IL FhUILIM KHE OKBITYIBIL HEri3r TeopHRIAph! OH7
Ve “'o'wwn ml' : Muxmozusti Giniv Gepy opracst OH3
Binim Gepy xyliecinieri MKacamisi MHTC/UICKT OH7
IlenaroriKanLIK 3eprIreviep KaHe HHHOBAINA OH3, OH7
baranay #one qamMuITy OH3
3, M= cay Myrasim kaciGine Kipicne (nesarornKaibiK NPAKTHKA, 1-xypc)
acumMsTRTOPK 25 IlcHXONOrHMIKIK AaHe negarorMKannk Daranay (NnesarorHKansx NpakTiia, 2-Kvpe)
(Donps iR y [lesaroruKansiK TeXHOIOris (HearorHKaTLIK NpaKTHka, 3-Kype)
N Binim Gepyeri seprieynep MeH HHEORAIMAZIAD (HEMarorHKaNLIK IpaKTHKa, 4-kype)
4. DyHMCHTATLB 3 KoMmnbioTepaix ayHerepain apXHTekTypacsl OH2
JAAPIALIK MOTY T AJITOPHTMIEY AKIHE TIPOI PAMMATAY HETT3ACp OHS




Ofwexrire Garsimranran Garapiamaiay

OHS

ATTeCTArtay MOAYII

TANCLIpY

JluckperTi Maremaruxka OHI
Hudopmarikansin Teopusansix qerizaepi OH1
Koraps: maremarnka OHI1
Oumka OH3
DOHIMKa CCCNTEPIH LIFAPY MPAKTHEYMEI OH3
ButiM men aarannapis Garanay npaKTHKyMbl OH3, OHS, OH6, OH7
5. Henarorukanig Hudopmarakansl oxmry amicremeci OH3, OH4
mebepIiKT KalbiiTacThpy 20 HMumosnati ungpanix Gimim Sepy rexHonornaiaps OH3, OH4
Moy Bacrayenu mexrenTeri mindopmaruka nerizaepi OH3
VR/AR xoune #ane 610K9CHH TEXHOIOMHACH OH7
OX wane konmanbam daraapraManap OHS3, OH7
OmuMIHATATHIK Tancepmaiapan Gariapiamanay OH3, OHS5
Hurennextyamin xyfienep wone loT OH6, OH7
Pobororexunka seriiiepi OH7
STEAM crapran xobGanay OHS
Web Garmapnamanay OH35
. . Kpunrorpadums #ane nepexrepai xopray OH2
6. KaciGin naspaus Mouyi o8 Komnewrepaix rpaduka xane 3D mogemuiey OH7
KoMneorepaix weiiep Kone ek TeXHoAorsiap OH6
biim Gepyaert STk Texsoornanap OH6
MoBHALA KOCKIMIIIAP AL Miprey OHS
MasimMerTep KOpsl Kake aKnaparteik xyhenep OH6
Big Data rexsonornsnapsi OH6
bariapiaManay OpTachinia MATEMATHKATLIK MOJEbACY OHS, OH6
7 F & y Hadopmarika naniven wndpiasix 6inim Gepy pecyperapin xobanay OH7
e i 6 Opra Mexrente HHGOPMATHKA NIHINEH OKYIIBUIAPALH FEUILIME-3epTTeY KyMblcTapem | OH7
AYMBICTAPRE MOJLY T i
8. Kopsairbisibi MCM/ICKETTIK 8 JnnoMasK KyMEICTH (K00aHB) a3y KIHE KOPray HeMece KeleH 1 eMTHxan OH2, OH3, OH6, OH7




5.2 biaim bepy Garpapaamacsl MiexTHBTI nomaep xaraaorst 6B01503 — «Mudopmarukan Bb

TIoHHIH KCKAIIA CHIATTAMACH!

g

@
Mon araym (30-50 co3) E' g NMpepexsmznrrep | Hocrpexsmnrrep
=z e
Kannst Gurim Geperin naunep uniti
JKOO xommnonenn / TAHIZY KOMNOHCHTI
Kacinkepinix Kypc crysenrrepain Onanecti xyprisy, kapasinbl Oackapy mone | 5 | 4
Heriziepi  KoWe | YThIM/bI JKOHOMHXUIMK wewimiep Kabbuiiay AdFAbLIapbid
KapWKAILIK JAaMBTATEL, Oy 07apABH HAKTH OKOHOMHKAIWK Oprara carri
CayaTTLUILIK BeiiiMaenyine skt creii. Byn nan crynenTrepain kacinkepai

"

canacumiarsl  OiaiMacpi  MCH  AaFABTapeIH,  IKOHOMHKA
HETT3ICPIH, KAPHHI MCHE/DKMEHTIH OHE HEMTIACINeH KapwhUIbLIK
wennmaepal  Kabwagayra  Oarwrrranran.  Kype  OGapwicmnna
CTyACHTIEp  KapERUIBK  OKoCHapiay — KoHC GroseTrCy
Macenenepin rammai., Onap Kexe KapKbIHE Gaclmpy KaHe
orbackuihiK iopKeTTi YCTaY AArmnUIaphin MCHIEpe/ti.

IKONOrHA KIHE
TIpHniK
Kayineiir
Heriyiepi

Kype ripurinik kayincisairi Canacsiiars HOPMaTHBTIK KYKBKThIK
aKTIZICpre COfKEC CAIAYHTTH, KOAZIIN XKOHC Kayincis xopuaras
OpTaHbl KAMTAMACHS €1y YHIIH IKOJOIHIBEK CAyaTTHALKTS!
AAMBITY  KOIAPRIH  KAHC  TipWLNK  Kayiocismix  Herizgepin
yiipenyre Oarmrrasrad.  CTyAeHTICp amaMABIH  XOpHIarad
OPTAaHBIH ©3APa  IPEKCTTECYiH CMHHW  Typrajan Oaranais,
TOTCHIE Karaliapaa ic-OpekcTTepal KY3ere achipuibl Kome
IKONOMMANLIK  KYIWPeTTIniKTi  aaMmuity  yaepicin  Geaceni
yiinacTuipaael.  CombiMen  Karap, cryzentrep  taburarts
KOpray  MeH  taburartel  DARZQTaHYABH  OKOJOIHAALIK
NPHHIMITTEPIH KHChIHL! TYPILE SHBIKTAN M, KOPUIATaH Oprankin
AACTAHYRINA 3EPTTEY KYPrizeii, skoxyienin 6ip Goniri perinaeri
AZAMILI POJIH CHIATTANN,

KEMKOPIILKKa
Kapchl

Mon chiGalliac KEMKOPIILIKKA KAPCHI MAEHHETT] KAILINTACTLIPY
MaceNenepill TAPHXH WKIHE Kadipri KOHTEKCTE  KapacThpalisl,
Cribaiinac ACMKOPABIKTBIH - amDeban MaHIH, HILIFY




M2JEHHETTIH
Henyiepi

CHNATRIH, ceheTTepin alrymeH Karap, Ka:m:cmu
Peciybamkachinaist chbaiiiac KeMKOPILIKKA KAPCHE KYPecTin
ANEYMETTIR-OKOHOMHKAILIK, KYKBIKTHIK, MAJCHH, MOPAIbIbiK-
ITHKANLIK  acnextinepi Jje¢ tanganae,  Kype mamarrapis
KYKEIKTHIK  TopOHenicy Maceneaepin, cohbaiiac KemMxopiLKKa
Kapehl GaKbuiay AIHC AUMIBIKTLIK HHCTHTYTIApHH KUILITacTpy
yAepicin  Kapactupann. Kyperein Makcamd — CTyACHTTCPIIN
ChIDAMIAC KEMKOP/ILIKKA KAPChl CAHACHIH  JKIHE  KYKBIKTHIK
KYHALUIBKTaP/Ibl ZaMBITY,

Frumsin seprrey
aicrepi

3eprrey Tocimmepi. MuaykrtHerti  woue ncm'lt'rmm aticrep.
Cananuk, canawk, apasac 3eprrey ajicrepi. bacranku xone
KochMIna seprreyacp. Action research. 3eprreymin ausaiinm —
CHIATTAMAIRIK, EOPPCISHHSAITBIK, FIKCNCPHMEHTTIK,
KBRIHIKCIICPHMEHTTIK, KOIACHCH KMMIWK, Goiibik, case study,
ITHOrPAPHANLIK, IBACHIMIALLIK, TyCiHipMeni. AliHbiMaibLIap
McH THNOTe3anap. 3eprreyain  ceimainiri MeH  Heriyaiiri
Opsimpany sone waitranany, Keapelicok xome xyiieni kare.
Tpranrynsuaa. Ipikrey. Ipikreyl KaapmTacTeipyra KOCY #aHe
anun Tacray Kpavepuilaepi. Ipikrey aaicrepi.  Masimerrepii
KHHAY — cayaimamanap, cyxbarrap, toxipubGenep, OGakninay
seprreysepi, xyiem moxny, Manimerrepai Tekcepy. CyxGartin
TPaHCKpHIMsCHL.  MagiMertepai  Tamidy -  CTaTMCTHKANBIK
TALAAY, MasMyHALl  TALLAY, JIMCKYPC-TAnaay, TaKbipbifThik
Tansay, MOTiHAI  Taamay. 3eprrey  ITMKECH.  ANKUIBIK
PelcH3HANRY.

Basasbix nanaep K
KOO xomnonenr

banamapasi  #ac
HaHE
PHIMOIOIIRTHIK

)' .
epexuenikrepi

Bonamak MyraniMaep NCHXMKAHBIH KANKIITACYLIMCH, OHBIH
KBIIMETIMCH JKOHE JaMy 3aibUILIKTApLIMCH TaHkicabl bonamag
MyratiMzaep Ginim anymsuapasi Aaymey Gaxsnall anaisl wone
coran  call kac epexmenikTepine calikec OKy ypaicrepiu
AOCNEpAAN, Ky3ere aceipa a’saael koHe OUNM @ yINLUIAPALIH
AeKe KOKCTTLHKTEpIH eckepe anazsl, Boaawax myranimzacp ap
TYPAI KarAaiiapaa WLIFapMalibuThik TYPFbULE  KIHE Kar1asTKa

Binim Gepyaeri
NCHXONOTHA  KaHE
03apa  IPCKCTTCCY
MEH  KOMMYHHKALHS
TYKBIPLIMIAMANAPEL




cail apekeT eTe asajnl JKoHe annk OuniM Ocpy Ml Oimim
ATYIRIAPIBIH HTANITIH CaKTal anaasd.

bitim  Oepyseri | Bonaak MyFaliMACP 3aMaHayH NCHXOMONHUILIK TEOPHAIAP MeH bananapmwn  ®ac | [eaarornxanax
NCHXONOPHA AIHE | yariiep, COHZAH-aK TYIraHbll KhI3METI JKOHC OHBIH JKCKC KoHC ICPITCYNACP  KIHC
o3apa apeKeTTecy | KacHerTepl Typanw Oinmimre we, Onap Oyn Oinimai aprypai Ginim PHIHOAOIHAILIK HHHOBAIMS
MCH Oepy MoH MRTIHIRAC MYFRIMIK KbBMETIHAC KOAAAHA &bl aMy
KOMMYHHKAILHSN bBonamax myranimaep Ginim Oepy ypaicinae AMANOrTHL, e3apa epextnetiKTepi
TYRBPEMIAMATAD | IPEXCTTECY MEH KOMMYHHKALMAHE! JAMETA OTWpHIN, Olmim
bl AIYIHEAAPILT  Konaiinn Zamysma wiknan erexi. Onap Gimim

ANYIEUIAPIEH 0T0ackUIapEIMEN, CONJAR-AK cepikTeCTIRTIH Gacka

na  Typaepi  wienGepinae  KaphIM-KATLIHAC Kacayra,  esapa

JpCKeTTECYe  JKOHE  BIHTRIMAKTACYFA  KIHE  @IepiHin

NCAANOrHKLILIK  KEOMETIN  aMbITyra  Komaifiiel #ana o3apa

dainannicrap xacayra Kabuterri.
Binim Gepy rypanw | bonamax — myramimgep opra  Ginim  Gepy  kyiecinne bananapmeimt  wac | Muxmosusti  Gunim
FhUIBIM KOHC | HEAArOrMKAILK KBIIMETTI THIM/LL JKy3ere acklpy YUliH KameTTi AoHe Gepy oprace
OKMTYABIH Heriari | Heriiri OKbITY Teopuanapein, OiriM Oepy TYKWPHIMAAMAIAPHIH PHIHONOIHAIINK
TCOPHATIEPHE JKIHE JAMAHAYH OKWMTY TEXHOAOrHMAiapun menrepres. boaamax naMy

MYFRNIMJICP MNCAArOTHKAINK FRUIBIMHBIH HCrT3fepin, anaMuLI epekeniKTepi

TabuFaThl  TYpadhl  TYKMPAIMASMANKIK  KOIKapacTapiabt

Kapacteipaanl, OKWMTYALH TEOPHAAAPH  MEH NeJarorHKaIbIK

MozeLAep 3epTTeiini. TCOPHANBLIK TYRLIPHMAAMATAPIIH TYCIHY

Herizinge OGojamak  mysaaimiacp aprypai oKy  Karjafnaphina

coifkec MCAArOrMKLILIK Taway kacaiataist. Myrazivuin xacion

KBUMCTIHACET  OKWTY  TEXHOAOrMsapsl | Ginim  Gepy

TEXHOIOMHANAPBIHBIN - TYPUICPI (HoCTYpial.  MHHOBaUMWILIK,

U PILIK) MEHIEpeL
Huxmosusti GiniM | Byn kypera 6oaaimak MyratiMzaep oKy NpoLeciiie OXymbuiapabiin Birim Gepy | Neparormkams
Gepy oprach APTYPALNMHTYCIHCAT JKAHC OUIApAbl OKY MarZafbiwi ecxepei. wyhecinteri TEXHONOIMA

bonawak  MyraniMiep  THICTIAKIAPATTHIK-KOMMYHHKAUHAALIK KACAH (B (e arorHKanLK

TEXHOJOIHAHLL, OKY AONC ACCHCTHBTITEXHONOMHAIAPIN KOMIaHa
oThiphin, epexine Ginin Oepy kakerriaixrepi Gapoxyukuapra
OlniM Oepyre konmay wepcerymi yipereni. Conaaii-ak epeximie
GimimGepy KakerTiniKTepl Gap OKYIIWAAPAKE ICHXOIOIHAILIK

HHTEIUICKT

npaKTHKa, 3-Kype)




HOHE ITHKAILIK JI-YKAThIH KOAZAY YWliH KAy MIaCTLIKTapMeH
(MyFaniMaep, OKYILUIAp, aTa-aHaap/ KAMKOpLIELIap)
bIHTEMaKTacaas. Kype Gonaax mysanimaepainnnosusti Giiiv
Gepyte  epexine  Ginim  Gepy  kawerrinikrepi  Gap  Gap
GLuiManymsUap/bin KiKeTTiIiKTepil KAHATATTAILILDY 10!
KAMTAMachtd eTyrefaruTranrad KameTTi Kacin Kysuiperrepmen
KAMTAMACHE3 eTe.

9 | Binim Gepy | butim anymeuap Giniv 6epy npouecinae Wacansibi HHTC/UIEKT 1eH Binim Gepy typanst | Hegarormkanmx
wyliecinneri HCHPOMCTIICPAI  XKOMMANYAMK  Heri3acpin  OlIeai; HEHPOHIbIK PRUILIM Koue | seprreyiep  KaHe
Kacauibl KENICPAH  OPHHOMITEPIN,  ONApALH  apXHIEKTYPAChiH, OKMTYWH  HErisr | HHHOBAIIHA
HHTCANCKT ANTOPHTMAEPI MEH ACCOUMATHBTI Xan keninepin Tycineai; XH TOOPHAIAPH

TULIK MOZCAACPIH THIMI TPOMITTAp apKLuisl Gackapas; Giniv
Oepy ncpexrepin BHIyAMsanmMsaadiam wane vaigpima; KH
KOMeriMer reiMupuKaing aicTepin KOMMaHaAbl;  Koamanta
MICCACACPAl  ewyaAe ofsidy NPOUECTEPiH  MOJELAEY Men
HeHpoxeniaepai  KONAHY WA NPAKTHRAIWK  acnexTinepin
seprrefial,

10 | TMeaarormxanmx Bonamak MyramiMIep 3eprievicpre HeriyIreH KaHa OunM Bunim Oepy | binim Gepyaen
WPTIEVICD  WaHC | Anamsl, MyFratiMuin GiaiMi med xaciOin ACTIAIPY MAaKCATHIHIA Kyhecinzeri TEPTTEYIEP MEH
HHMOBALIAA OKBITYLIH HHHOBALMSUIBIK Tacinnepin wrepes, connaii-ak 6imim WACAHII HIHOBALHA AP

ANYUBIAPAE OKWTY MeH DackapyasiH aprypii  calanapeiHna HHTCANCKT (NeAarornKkanbIK
ITHKATMK TYPFBUIAH NPaKTHRAALK 3eprieyiep Kypriseai. Mynna npaxTHKa, 4-Kypc)

HHHOBAIMAILIK TaCULIC) YIbIMBl JKAQHAIIBY, THIMII KOHC
MILIFAPMAIILUIBIK Heridgeri JaicTep MeH TEXHOMOTHANADIM OKMTY
nponecine enrily apkelm  OuiM  Oepy  &yiHecin  3aManaye
Tajamapra  colikectenjipyre  OareiTTWWEH IMenniMaepal
Gingipesti. Byl YIBIM  OKSITYABIH  J2CTYPAI  MOJCABACPIHCH
epekueneHin, ToxipHOere HEriiicares, KCOCPUMCHTTIE HKaHC
CHIHJAPAL! OlAAY dMCTEPiH KONIAHY APKLUTH MENArorHKaIKK
OPTAA OINEPICTEP MCH KAHATBMIKTAPIL ENriy/ll Kosaei.

Kype cry/leHTrepal MyTamiMHIE KoCiON  JaMVBIHLIN  MAHBI3UM
KYPAILIp CTiHAEC NEJArOrMKaIbK 3CPTTCYACPIIH HEriszicpi McH
TaHLICTRIPAIL. OFan NEMrorHKIBIK 3epTTeyaiH Herisr agicrepi
— CaN/ILIK, CANAJILIK KIHE APATAC TICLIAEP. CONMMEN KaTtap OimiM
Oepy  canachiHIarsl  FRUIEMH  3epITeVAin  Herisr  kesemaepi




(MacencHi TYRBIPLIMAAYARH HaTHACHen/Il Tanayra aeiin) xipeai,
CoHeiMCH  KATap, KypC  34MaHaynm  3cpriey  Tacuuiepine
(Lessonstudy, Action research, Case study,
Mixedmethodsresearch) saszap ayaapanst. Fuummimn ateGuerrepi
CHIMM  TYPIBUIAaH TANJAYFd, JepITey  CYpaKkTaphil  HAKTHI
TYKBIDHIMAAYFR, JNCPEKTEPi AMHAY MCEH Ty yuin e
Konainsl agicrepai TaHmayra. conaaf-ak Ieprrey Kuhiimerineri
ITHKATLIK [IPHHIMITTEDI CAKTaYFa epeKile Mol Gepine,

11 | barasay Aane | Maxcarnl: oKy npouecinfe Garanay/biii MaHBABLILEHIH TYCIHY 5 | Maxmosusri  Ginim | Bisim Gepynen
JAMBITY KOHE OKY NPOLCCIHIH 2PTYPIII KeICHACPIHAC ITHKAIBIK TYPrbiIan Bepy oprace eprieyicp MEH
CREIAPTM Garanayihl KAMTAMACK3 CTY KaHE Garanayra KaTHcThl WHHOBALMS AP
TYCIHIKTCp MeH TaxipuOenepai cwium Typrojian Garanay axone (MeAaror HKAILIK
Ty Mymxinaini CTygenTrep, mymkin: « Oarasay McH Xepi NpaKTHKa, 4-Kypc)
OalinansICTRIH  IPTYPIi  AJICTEpiH  KaKChl TYCiHy (MBICAIN,
KAIMIITSCTHPYIIL AIHC KOPLITHHAL Oaranay) * OKyWLUIPALIK
Ginim Ocpy Kyswperrtiik Acurciincpin  anmKray KoHe Tamy
GOMBIHINA TeAArOMMKATLIK TPHHIHITEPL KOIJIZHY.
12 Bya kypereit Mmakcarsl Gosamak wmyramimaepai  Oitim Gepy 2
yacpiciment  xaue Ginigm Bepy yﬁuf:wpmmaru a:arn::men | (D ——
Myraniu Kocibise TAHKICTRIPY,  ONapBI AmAK KaCiOH  KRIMET KariaiiniHa ST
xipicoe Geltimaey Gonmn Tabbinanm. ‘ SR
Gataaroriisisin By KypcThiH NPCPCKBHIATI  NCAATOTHKANBIK  KOMITOHCHTTIH Garamy
"Binim  Gepysieri NCHXOIOIAN KIHE o3apa  Ipexerrecy MeH
npakruxa, 1-xype) N " (NearorHKanLK
KOMMYHHKAIHA TYRBIphIMIaManaps” xone "basanapiun Kac
5 ; S NpaKTHKa. 2-Kype)
pexmenik  kone QHIHONOMANWK JaMy  CPCKHICTIKTCPI
KypeTaphin askray Goanim Tabunams,

13 | Henxonoruaneik | By kypersit Makcatil Gonmmax myraiimaepai Ginim Gepy 4 MeaarormransiK
HIHC MEKEMECIHIH TYTAC NCIarorHKaibiK YACPICIHIN CPeKIICTIKTCPIMCH Myranim kacibine | rexHozorHs
NCArorHKANKK TAHRICTRPY KaHe OiniM  Gepy  YACPICiH  NCHXOAOIMAILIK- Kipicne (neaaror KAk
Haranay NCJarorHKAIBIK  KAMTAMACKIY  ©TY  Ccalaceldia  Taijgay- (ReJarornKanuK NPAKTHKA, 3-KYpC)
(nearornKaInK peduexcusrik.  seprrey, moOwink xone OGacka JarabIapIbI npakTuka, 1-xypc)

NpaxTHKA, 2-Kype) | KamuntacTsipy 6onun rabbinans.

14 | MNeparoruxkaanix Bya KyperhlH Makcarel OOAmiuax MyrajdiMAepll KaH-KIKTh 6 | llenxonorasnmix binim Gepyneri
TEXHOMOIHA AGMBITY, TIPAKTHKAZa xacibnm  OUIIKTUNKTI  RETUILpY ®aHe WIHC ICPTTCYACP MCH
(nenarorHKaILK MYTATIM (MCKTCIIKC ACHIHTT MyTaniM, GacTaynim ChiHbIn MyFrariMi, A0 HKRITBIX HHHOBRIMANAD




NpaxTHKa, 3-Kype)

OO0 MyTasiMi, ChIHBIN  KCTEKIMICIHIH  KOMEKIIICH/KYpaTophi)
peTiijie KyMBIC iCTey YIiH K®HKCTTI NaHAIK KY3WpeTTiaikTepi
KANMITaCTHpY Oonmnin Tabunasl,

Darauay
(HeAArorHKILIK
NPaKTHKA, 2-Kypc)

(DearorHKaIbIK
apaKTuxa, 4-Kypce)

15

Binis Gepyneri
IEPTICYICD MCH
HHHOBALHAIAP
(nesaror KLk
NpaKTHKa, 4-Kype)

By kype Gonamak MyFratiMaepaAii o3epiin KaciOn KuI3MeT MCH
HYMBEIC OPTAcKIl JGMLITYFA KO3KAPACTaphiH  KAALIITACTHpYFa
Garrrraran, CoHmMCH  Katap, Kype  BIHTHIMAKTACTHIK,
Macenenepi ey KoHe KembacbUILIK AarALIaphii AaMLITYFa
Garwrraran. Onap e3¢piHiH NCAATOMHKANNK JKOHE 3CPTTCY
JAQFILUIAPHH TOPERACTEN!, COMMRN-aK 63 MaMAHAAHYBIHA CIHKCC
NPAKTHRWIRIK  aFABUIADALT  JaMerraiel  (iHaakTuka).  Ochl
Taxipubeaen o1y Kesivje Oonamax MyramiMaep Jepextepai
AHHARALL  MOMC  TANASRAM, THNOTE3aHM  TCKCCPS/  HeMece
"Iepmmeynep. damy xone winosayus” KYPCHHIR KYPHUIFAH
3CPTTEY KOCHAPLHLIH Oeniri perinie HCnepuMentTIep Kypriseil.
Onap KOPHITHIHAN AACAN, 3CPTTEY HAITHACHEPIH KaciOH Typae
TAPATYJILIH 2pTY i hOPMANEPH MCH apHATapIH tepTTeii.

15

Ienarormkankix
TeXHOTOTHR
(me/arorMKLThIK

npakTHka, 3-Kypc)

16

Komnsiorepuix
wyitenepain
APXHTCKTYPachl

BiaiM  anymnl  KOMIBIOTEIIK TEXHMKAHLIR JIAMY  TAPHXEL
KOMIBIOTEP APXHTCKTYPACK], NKI KyPhUATBUIAPALH (GH3HKAIBIK
KACHETTCPIMEH TAHBICAILE, AKNEPATTHH CAHIWK KOpiHici wawne
KOMILIOTSPAIH  APHOMETHKANMK, JOMHKAIHK,  AITOPHTMIIK
HETINICPIH KO/IIAHANBE,  MHKPOKOMILIOTEPAIN OKY MOMCHT MEH
MAHMHANLIK  JICHIeifacri  KoManganapisl  AIHE  ONapibiR
OPLIHJIATY MeXaHnIMiH Outei,

Mexrenreri
nndopmarexa
KYpCh

ANTOpHTMICY KIHE

NPOTPAMMAIAY
Heriepi

17

Anroprr™Macy
KIHC

fporpamMmanay
Heriepi

Kype conbnzia Python aaropuiMaix Tiugig KypsuUIBIMBIR, TULLK
MYMKiHAIKTepin, OGarjapiamanay opTachiiia airOPHTMICD KYPY
NPHHLHTTTEPIH CHINATTA N, Python-tbin Backapy
KYPLUILIMAAPEIN, QIFOPHTM  TYPACPIH, UMKUICPM, TisiMaep,
KOPTCKIACP, JKHBHIZD  MEH  CORMKTEpMi,  MAcCHBTEpI,
QINOPHTMHIH  TpaccupoBxacki  Hrepeni; Python-rm  werizri
CTRHAAPTTH  MOJIYABACPNI, KONAaHDAN ecenTepAl  Tanjay,
xobanay Koue OarjapiaMaiay JLCTepiH, ANTOPHTMICP MeH
GarpapiaManil  KypyAbiH — GapawiX  Kesewiepinie  aypeic
TeXHOMOMMANL NaiaaTanas,

Komustorepaix
wyllenepain
APXHTEKTYPachl

OOnekTire
Oarsirranras
Oarpapnamanay




18

Hudopmaraxansin
TCOPHATBIK
Herizepi

Kype conumna nudopmarakansi hysaaMenTanbbl yrbivIapsn:
aKIapariap TCOPHCHHBIH HETl, CaHbiK HETOMATTAP TEOPHSCHL,
anropHTMILP TCOPHSACH, AKNAPATTE! MOZIeABACY,
HHPOPMATHKAHBIN  CEMAHTHRANLIK Herizsin  Oliemi; DEM-n
WEMEHTTIK 0@3aChIH  BIKIIAMARY, CANBICTRPY ONCPALMAIAPHIY,
andgasiTTepai XoATaY, AITOPHTMACP i3/1CY, TARAAY JAFLLIAPHIH
urepeni; ANTOPHIMIEPAl CYphTTay THiMainiri meH Kypaeninirise
TA1AaY ACANIBL.

Komnbiorepaix
wyHeneptin
ApXHTEKTYpachl

HuckperTi
MATCMATHEA

19

ObnexTire
GarnTranran
Oar napramanay

BiniM anymumap Python Tinidin ofwexr, kmCC, HK3EMILISD
KyphUlLMIapei  Ginell;  kenrercH  maceacnepii  wmemyre
HHKANCY/ISIHA,  MYParcpiiik. NOAHMOPPHIM  [IPHHIHIITCPIH
NPAKTHKAAR KOMMAHAAM; KYpaemi Kydenaepal Moaeabaey YIliH
obwexrinik taciami wane OBB-umt Python Garaapnamanay rim
APKLUIL HAKTHE X00a JKacayia ic wy3inae nai jananaie,

MudopMarnkassiy
TCOPHAILIK
Herizaepi

AKoraper MaremMaika

HuckperTi
MareMaTika

buniM anymsumap HHPOPMATHER CATACHLIHAAIBI TCOPHTHIK JKOHC
NPAKTHKAMLIK €CenTepidi IEmy/A¢ AMCKPETTI  MATCMATHEAHBIN
Heriari yravaapin OLiei: JornkaisK GopMy/iagap/ibl, AU
TEOPHACHIH, KATHMHACTAP MEH (YHKUMAIAP/L eCeirTepii memyae
naiizatanais;  komOuparopauik  amictepmi, rpagrap  Men
AFQUITAPABIN  KACHETTEPIH  ANTOPHTMZCPAI  TALMAY  MCH
MOJIEILIEYT IPAKTHKE KYTHHIC KOMRHAIN,

AJITOpATMIICY HKIHE
nporpaMManay
nerizaepi

Korapsl MaTemMaTHKA

Korapel
MaTCMaTHES

BiniM anymisuiap KOFaph! MATCMaTHKAHLIH HAKTH AIHC KCIICHIT
aluBIMaI TP, (pysxisnap, exrep, yaiuiceiaik,
audupepentmaniay Men HHTErpaylay yreiMaapui tycineai, Oip
wanie Oipueme aliHWMANLUTEL (PYUKIHATAPALIN TYMHALICH MEH
uuTerpanns, NGQEPCHUMRATINK  TCHACYICP, OMApJIbIH ey
aicrepin  WHPOPMATHKANAZ  MOACHRACYAC  NAHANAHANL
BEKTOPUILIK irebpa, MaTpHuAnap, AHBIKIAyLIITAP, ChOMKTHK
Teiyieyiep KyHecin HnpopMarHkanbiy IPAKTHKANLIK MIHZICTTEpil
LEHTYE MPAKTHKA HKY3IHIC KOTAHUTBL.

Jlsckperri
METEMATHKA

OpTacMHAd
MATEMATHKAIBIK

MOJICABACY

OX HoHE
KoAaHOa
Gar napnamanap

0K  wmeH Konaanbans  Oarjapnramanapasit  Herisri
QysRuMsEIApHA cHnaTTAiAL; ap Typai dopmartarsl daitnzap,
KYMBIC  fponecin  srromartanampy, OXC-HIR  Vruiwramspeis,
Konnaubais  OarjapaaManap  MyMKIHAIKICpIH  Naf faiasast;

Komnpiorepaix
Kylieaepain
APXHTCKTYPACKH!

PobGororexunka
Heriaepi




KOMINBIOTEPIIK KAYiNCI3UIK Heriyiepin, KOMNsIoTepli KypacTepy
MeH  KaWrupry,  Oarsapaamanbik | oKacaxraManbt  Gamray
OKYMBICTAPBIN i€ YA WEmYre JasAbUIRHaIb.

23 | OnumnsanaisK barjapramanay  Tiepivin  agropeiMiaepi McH  aepexTep [ 6 O6wexrire Web Garaapnamanay
TANCHIPMANapkl kypouisnaapan 6ineais Omnvnuaanansix hopmarTarn ecentepi OGarwrranran
Gartapnasanay TanAaiel  AINC  [CHIY CTPATCIWACKIH  KypPacTwipa  anajbi; Oarnaphamanay
Herizepi Garpapnamaiay Tiniepi GollHIa OMRMIMATATMK ecenTepi
ey AAFALIAPKIH - KepeeTeal;  airam  Gimimaepin  xacion
CANACKINAA OKY-IIPAKTHKINK KHI3MCTIHACT] MICC/ICACDl 3CPTICY
AOHE WICIY YUIIH KOMIAHAIM,
24 | Murennexryanud | Kype conbiisa Ourim anymsinap loT wame wnreasextyanas | 3 Kpurmmorpadms STEAM crapran
wyiieaep wave loT | xytienepain Herisjiepin Hrepe; KOMUOHEHTTEP/IH HKOHE CPeKTep/Il #obanay
APXHTCKTYPAchl MCH ©3apa apexkertecyin rycineui mxodasapia Kopeay
TEXHOJIOTHARK  KOAAAHBI, KYPRUIFMHLIE JepeKkTepi Men wmines
apeKeTin TRNMARMLL WwemiMICpIin THIMTIAINH Garanaiian Kake
CEHCOPNAP/LL,  ANTOPHIMAEP/L,  KCOUK  TEXHOIOTHRNAPIL
OIpIKTIDY apKBUIN aKLUIAL  &yfenepai  JAMEITYIR  xKysere
ACHIpaIn,
25 | Poborarexunka byn momai menrepy marTwmecinae cryjaesrrep poGorotexumka | S AZTOPHTM/ICY WaHC Kommnsiotepnix
seriiuepi HEri3ACpin NICPe/li; CCHCOPIAPABIR JKYMBLIC Kacay NPHHIMIIH nporpaMmanay WENMACP KIHe
rycinel, EV3 nerisinneri monensaepai 6araapnamanaiiis; pobot Herisaepi weniaix
ApeKETiH TANAAN, AMOPHTM KYMBICHIH Oaranaiin; KoraanGamm TEXHONOTHATAD
ecenTepal HAKTH HeMeCe HMHTALMAAAHFAH OPTa/Ia ey YiliH 3
IWCITIMACPIH Kypabl.
26 | STEAM crapran | binim anymwiiap STEAM  ajxicsamacw  serisimae crapran | S MuTesuexryanis MoGHs1i
wobanay KODAnapabl  KypacTuipy  Heriiaepis Tycimeai;  wobanay wyiieaep wane loT KOCHIMITIATAP/ILI
MPOLECIHAC ThiTbIM, TEXHOIOTHS, MIKCHCPHA, OHEp XKane asipacy
MATCMETHKE CATAIAPLIH HHTEI'PANHAAAY SMICTEPiH KONIaHABL
KobGanswt  icxe  acwpy  ymin  kakernn  Crowdfunding
(xpayapamanur) naarGOpMATAPAB AIHE YiRMIACTHIPYITBUTHIK
pecypeTapiabl TALIAH M.
27 | Web bigim anymsmap HTML, CSS wome JavaScript werizmepmn | 5 Komnsiorepiix Bixim Gepyneri
GariapraManay Herepedi; BeO-0ETTEPAIN KyphUTHMBI MCH JPEKETiH  TyCiHCa; rpaduxa wane 3D OyITTHIK
HHTEpakTHBTI  uuTephedicrep kacan, BeG-IproHOMHUKAHMH MOJICIIBICY TEXHONOIHSLIAD




epeeKmenikTepin, KIHCHT-CCpPBEP ©03apa  AIPCKCTTECY/IepiH
TANAANIL, KOJ Canach! MeH eHiMUmnH OGaranaiian; 3aMaHayw
(peHMBOPKTAP MCH TEXHOMOTHAIAPAM KOIZANA OTHIPHIIT, TOJNMK
AyMbIC icTeifrin sed-KochMianapas a3ipacii.

28 | Kpunrrorpadus Jepextepai xopray 2/CTepi MeH KpHOTOTPadHSHbIH HEMVICpiK OX xane Hurennexryanzasi
wone nepexrepi | Gineal; mmdpray kome jAexoaray Tacuiaepin tycineni, JLK, KonaanGanw wyitenep xane loT
Kopray ACPEKTEP/iH  TYTACTBIFLIH  KAMTAMUCH3  ©TY  JKOJUIAPBIN, Garzmpramanap

aKmapaTTHK Xayincisaikri dackapy wydenepi mMen KpunroTauiay
aiCTepiN KOMIAHATL, CTANAAPTTAPFA ColKeC aKIapaTTil Kopray
KYPALIApLIH  THIMAI  maizanasansl,  Kayinciamik  Kyiicicpin
TALAIME KOHE  BKNAPATTRIK  Kayinciimik wemisiepin
CHHTERICHAL

29 | Komnsiorepaix Binim anyimsmap komnbiotepaik rpaduka men 3D monensacyain OX wone Baranay wane
rpadumka skaue 3D | werizaepin Gireni; 3D obnextinepuin MoacTbACPIH, IPAdHEAIKIK KoaaHOaIn MEAMBITY
MoJlenney NPHMHTHETEPAL, BEKTOPILIK KeCKiHJAepai wacay, BEKTOPILIK Oarsapnamanap

KecKingepAi  Kypyam  urepeni;  rpapuxanslk  xoOasapast
KYPacThipy KC3iHAC AW3aliH NPHHIANTEPI MeH KOMIOZHIHRHbI
konmanaay; Blender, Sweet Home 3D, Scultris, SketchUp Make,
nanoCad free Oarnapiamanapeiria  kacibn  wobanap men
MLFAPMANIBUTHEK  TANCRIPMANAPAN OPWRAAYAL JKYIere ackipa
WAL,

30 | Komnniotepiik Binim anymisap meaiep Men xarraMamapinig nerisaepin Gineai; Hurresmexryanin Binim Gepyaeri
weainep HaHe | KOMIBOTEpHiK Kennepai  ylisvaacTapyast  Tycineai:  Cisco xyitesnep wane loT IeprIEeyNep MeH
WeAUNK Packet Tracer iminae swemsepai Moaennaeiai; KoHpurypanusap HMHHOBALHANAD
TEXHOIOIMARap MCH MapiipyTTap/abl TUIAN, WCMIMACPAIH TYPAKTHUIBIIE MCH (MCArOTHEATHIK

kayinciguirin  Garamalam:  Gepisren  waprrapra cofikec npakmxa, 4-xype)
OHTAANARANPLUIIAN JKE/UTIK apXHTeKTYpanap/sl wobanai .

31 | bimim  Gepyaeri | Cryaenrrep OyITTE KBMETTED YPBIMIPHE MCH ONUpALIH BiiM Komnuiorepaix Jlnaomasix
OyrrTnK Gepyaeri ponin Tycineai; Giprecill KyMbiC iCTeY Kypansapsiy Kenep Kane AYMBICTHL (K00aHkK)
TEXHONOTHANAD KOZLIARBIT, MAaThOpMAIap MeH metmiMAepl Tanaaiasy, Syrmrne KETUIK AA3y KIHE Kopray

TCXHOMOIWATAP Herzivae e3acpinin OGuriv G¢py  oprasapuin TCXHOMOFHAAP HEMCOCS KeHmICH)1E
KYPEUIb! HAHE NEJAro HKLILIK KYHIbLIRIFHH Garanaitn, EMTHXEH TANCHIPY

32 | Mobuasai binim amymminap MoOWILL  KOCHMIDA  KYPYABIH  HErisaepin Kommsiorepaik Jlumaomaux

KOCHIMILANAP;Th! Tycineai; wnrepdeiic nes kKouanGa NorMKack  NPHHUMITEPIH pathuka wane 3D | myMbicTh (koOaH)




asipney werepemi: MIT App Inventor Oarsapnamackinng  wolasnap MOnCABACY Hazy KOHe Kopray
wobanan, Android  KomuanGanapeiibiy  APXHTEKTYPACHIA HEMECe KemICH
TAIIANAL: KoaHymel TakipuGecin Oaranan, Android Studio eMTHXAH TACHpy
OasapiaMachivi  TONLK  DYHKIHOHANAN  KOCHIMIIANAPII
aaipneii .

33 | baraapaamanay Bigim anyusnap Garpapaamanay TULIEPD KOHC KYPaLIapbii STEAM crapran JIMnnoM/asK
Oprackiia NalAanana OTRIPHLIN, HAKTHI NPOUCCTCP MeH  KyOmbLICTap/ b wobanay AYMICTHE (K0OaHbI)
MATEMATHKATBIK MaTeMaTHKAUILIK MOjeabley Herizaepin Giaeal: Oarpapnamanay Hazy KaHe Kopray
MOJICHBACY OPTACHIHAR  KYPHUTFaH MOJACALACPAIH  HITIKCSCIH  TANJaiLL; HEMECE KCICH.T

MOACABACY HITHACACPIN BHIYATHIAUMANAY MCH OHTAHIAHIMPY EMTHXAH TAlICKIpY
JUUCTEPIH  KOMIAHANLL, MATCMATHKAIBIK MOACABACY/  KaCiOu-
MPAKTHKAINEK SCSHTep/ii ey e THIMIL naimIanaibL

bazanuix natep MK

Tarray KoMIoHeHT

34 | Ousuxa Binin  anymst  Kauns  PU3HKa KYPCBHBIH  IPIeal  3aaphie AJIropuTMICy KaHe binim Gepy

MerHrepei, HHINKATLIK RISSIAp/Ib CHIATTAHALL, MCKTEN PrInka HporpaMManay Kyilecinaeri
KYPCLHBIH Herisri DoiMaepin Kapacteipajin, ecenmepai Tauan Heriaepi WRCAHIN HHTCIICKT
WBIFAPWIL, 3AHBIMKIOPAL Xongana anaas..  OH3sHKIBIK
acuanTapisl  KOUMAHLI  edmeynep  KYprisesi,  annHraH
HOTHKENEPAl  OHJIEN  capanaiiipl, OKy UCTEMENiK  KoHEe
AHMKTAMATHIK deOHeTTeP Nl Iananm .

35 | ®uauka ccentepin | byn kype ecentepai ey apkeUibl GRINKA KYPCH TepeRipex ANropuTMICY AIHE lleparornxantik
B EpY 3eprreyre, PHINKAILK ecenrepti memyue aicHavMabK Giaisui nporpamMManay 3eprTEYIICp WaHEe
IPAKTHKY MBI KaIWNTaCTRIPYFa BIKNAT credi. bosawax myraniMaepain Ginimin, Herizaepi WHHOBAIHA

iCKepairi MEH JArABUISPHH KaTKNTACTHIPYFa KOHE TYPEKTHI
Gakeumayra DareiTTAay; ecenTepAi Wemymn SPTypil JICTepin
(AHAIHTHERILK, PAQHKAILIK, IKCICPHMCHTTIK #aHC T.6.)
merrepeni. Kype Oapsichigg  mexren  uinks  KypChiMbid
ecenTepid  TaAan, [WFApY KONAAPH  MEH  [elrizjepi
AHKBIHAAR !,

36 | Madimertep kopht | CTyZeHTTED AKNMAPATTHIK KyHenep MeH MamiMeTTep KOpHHIH Bacraynim JUmaoMILIK
KOHE AKDBPATTHIK | HETI3r YIuMIAPH MEH TYPAepil Ginei; peisiHanK MajtiMerrep mexrenreri AyMBICTH (wobGansr)
Ky#Henep KOPbIHBIH KYPhUIHIMBIH AIHC KyMBIC NPHHUMOTEPIH Tycilesi; unbopMaTHKa KA3Y HKIHE KOpray

SQL rininge Jepexrep KOPHH KYPY, MATIMETTEpAl CyphinTay, ferizaepi HeMece Kemenni




CY3TUICy, CCCNTEP KYPACTMPYAbl iC IKY3IHAC KOJIRHAIM; VR/AR #oHe ®aHe | €MTHXaH TANCHpY
MamIMCTTCP  KOPHIHBIH  KyphUibiMuie  Oaranan, axnapaTrbik OnoKYeHH
wydhenep xodanay [emiMAepiH CHRTE eI, TEXHOIOMHACK!

37 | Big Data | Bitim  anywswap Big Data TCXHO/IOTHATAPMIHbBIR Heriri bacraysi JInaoMIsK

TEXHONOIMAMAPHL | YFBIMISPHH, KYPAUIAPKIH #IHE wucrcpm Gineai; SQL Timinae MeKTenTeri KYMRICTRE (#0OaHb)
CYPaHBIC JKacan. nepenepm OHACYMIH  THIMAI a.nm*epm uHPpopMaTHKA Aaly KIHE KOpray
KOJ/UIAHAIBE MATIMETTEPl BRIyAnM3auMaiay #oH¢ TAUIay YIUiH werizaepi HEeMeCe Kemen
JaMaHayW Kypaasapas naiaanasa ananel;  YIKeH JIepexTep VR/AR #oHe KaHE |  CMTHXAH Talchipy
Herizinje AHANMTHKATHME mwemiMaep xabwsuigan, ACpeKTepaiy Gnokueiin
canachil Garanais. TEXHONOIHACH!

KacinTix namnep muxni
KOO xomnosenTi

38 | Hudopmaruxanw | byn kypera - KP Binim Gepy canaceingarst HOPMaTHBTIK HuxmosusTi Ginim [Teaarornkansx

OKBITY aticTeMeci | AKTiAEpin. MeKTenTeri ic &yprizy anictepin, Oaranayibi Herisr Gepy oprackl TEXHONOTHS
TCUiepin  Outeai: WRPOPMATHKANEI OKLITYAA KOMIAHBUIATHIH (meArOrMKaILIK
JRCTYPA KoNE 3aManayn smic-raciagepii. undpauk Giniv Gepy NpaKTHKA. 3-Kypc)
peCypeTaphin KOMAAHANL, apTYpai oKy Koutentrepi men AKT
KYPRIAAPWH TARTATAHNI, OKYHIBUIPABIH HKac CPEKIneTir MEH
AANBIHILK ACHICHIHE Cail OKBITY JICTepiH Tanaai i,

39 | UukmosusTi HMuxmosusri  Ginim  Bepy  yrwimui, epexme  Oinim Oepy Hudopmaruxann bisim men
undpamk  Guriv | Kaxerrinikrepi Gap okywminapra apuarran uHPPIMK Kypaiaap OKWTY dicTeMeci | aaranurapan Garasay
Gepy med pecyperapast Oineni: muxnozusTi opraas wHdopMarHka OPAKTHRYM k!
TEXHONOTHANAPEE NAHIH  OKWTYJIB YHBMIACTLIPANLI  WOHE AKT KypiuLaapusis

OCJANOIHKAILIK  TYPIBIa  AypeiC KOMIAHAMLL  epeKiue
OKYIILUIAP/b! Kosayra Garvrraaran Koaanbals
OarjapnaManapisl - McHrepry Mes Ginim  Gepy  mponecive
Dellimiey aaICTepin KOpceTel.

40 | binim sen | Kype Bomamax wudopmaruika nawi MyramiMinis KaciOn canachl Muxmosnsri Jlannosanix
JAFIBUIAP LI OoMuHIIA NEAATOTHKAILK, AUCTEMENK AArILUIAPAL, HHOPALIK uuppanik Gurive | acymbicTi (Kobanm)
Garaay Kyasiperrimikrepin  gamuityra  Garsitraman.  [lpaktakym Gepy ATy HIHE KOpray
NPAKTHKYMB Gapsichini@  MHOPMATHKD  FhUILIMBIHEIN ucrimcpi MCH TEXHONOTHAAAPH HeMece Kelnen

aKnapaTTHK npotecrep/ti Giieni. Oicremenik KyIHpeTTiIKTEpIN

KaILITTACTHPY /18 3AMAHAYI nporpaMManay Tinaepi,
KOMOLIOTEPNIK  Ayfieaep xawe rpadmka Kypy oJicTepin
KOAnaasl. 3eprreviiiiK  KYiuperTUlKTepiH  AaMuITyaa

CMTHXAH TAICHIPY




manimerrep Kopel, WebG-wobanay mMen GellHEKOHTeHT Kacay
Aaraeiapun kopeeredi. Kype commmaa Gitipywi  tysekrep
neparorTein Oinimin Garwiay GinikTimirie agy MyMmKiHgirise we
DOAQILL,

Kacinrik naunep unxni
Tawnay kKoMmonenTi

41 | Hadopmarika Bizinm anymminap undpanix Ginim Ge¢py pecyperaphiibii TYPACPIH, MHKmoIuBTI JIHIIOMABIK
AHiHCH MHMPPILIK | KYPHUILIMLIL JKOHE NEJAMOMMKUINK  CpeKimenikTepin  Tycineai; HpILIK Glnim KYMBICTHI (x00aHs!)
Birim Gepy | IIBBP-it  2ipiieyse  aBTOPAMK — KyKhiK. OTHKa  KOHe Gepy ATy KIHE KOpray
pecyperaphin xibepkayincisiix karmaanapem Sitem: Ouwiglin naardopmusap TEXHOAOTHSARPHE HEMCCE KeLICH
wobanay MeH UH(PALIK KYPAaiap apKhLikl OKY MATCPHALIAPLIN dsipiern, EMTHUXAH TANCHIPY

KoGananran UHPILIK  pecyporapami  THIMALIINH  Oaranail

anaibl,
Opra  wmextenme | byn kypera wmudopMarika noni Gofistnima  FhUIBIMH-3EpTTCY biniM Gepy Typasint Jinnomusix
HiopMaTHKS KYMBICBIH  KYPrisy MAKCaTsi, MIHACT, KyPhUILIMBI  #IHC FBUTHIM JK2HC AMYMBICTHI { KOOaHEI)
noHinen KE3CHICPT  Typ@ibl  HErisri  yrnMIapasl  TYCIHCAL,  FHUILIMK OKBITY/IIH HEIAM | asy KaHe Kopray

42 | OKymmIapsm FMIOTE3R Kypy, agic Tawmay, JCpPeKTep XuHay Woue Taiay TCOPHANAPEL HEMEeCe Kemenal
FHUILIMH-3epTTeY | AGTIBUIAPHIH  KOIAHA  OThIpuN  3epriey  xoDanapsin EMTHXAN TANCKIPY
KYMBICTAPLIH WOCHAPARHIN.  OKYIILUIAP/ALIH  FhUILIMH OasHAaMANaphIH,

ATy NPeISHTAUHANAPLI KIHE CCCITCPIH PaciMICy CTAHAAPTTAPHHA
e cait Texcepin, Garwmait s,

43 | bactaymum biziM anymunap #popMaTHKA FRUIKIMBIHRH GacTaysun Mexren Baranay xone Binim Gepyaeri
MeKTenTer Aenreiiine Oeiimuenren werisri yruaapuin izeai; Gactaynim AAMBITY 3eprieyaep Men
und)upua'mxa ChiHLIN mubopumnm KYPCHIHBIH ME3MYHBIH, KYPBUIBIMBIH AOHC HHHOBAIHANAD
geriaepi Oirim  Oepy  maxcarrapun  Tycineai, Jepbec  KoMubloTep, (MearorHKaTLIK

KapanaibiM &IrOPHTWICP KYpY, pobOTTap KyMBICKH iCKe achpy npaxTHKa, 4-Kype)
amicrepin  xopcetemi: uuppanik  OGinim  Gepy pecyperaphin,
HHTEPAKTHRT Kypauiapis, 6iniM Gepy naardopmasapein Kacitun
CAUTACHHJIA KOJLTAHATR,
VR/AR #ome | Kype compmaa Oinim  anymbsuiap VR/AR  xane  Gnoxueits Binim Hepy Binim Gepyneri
woHe  Ounokyeil | NPURIMOTEPIN,  ONApAMH  KOMUIAHBUTYBIH — Tycimeni: weriani wyHecinjeni 3CPTTCYNCD MCH

44 | TEXHOTOTHSACK! wobasapas YIS ackpysa, TeXHONOIMATHIK WewimMaep KACAH I HWHHOBAIHIAD

TANan, HHTCrPalHIHbLIN st Garaaii e BHPTYRLIN HHTCIAeKT (MeAarorHXaibix
Opra MEH OpPTAILIKTAHAMpLUIMAFraH Kylerepain  yinecimin npaKTHKa, 4-Kype)

KOJIJIAHA OTHIPHIN, HHHOBAUHAILIK IHGPILIK oHIMICPAI Kacaii .




5.3 1o MeH OKBITY HITWARECIHIH APAKATLIHACLINLIH MaTpunacsl — 6B01503-Hudopmarnxa

Ne - Oxpary marwxenepi | OH | OH  OH | OH | OH | OH OH | OH | OH
ITanaep arayns 1 2 3 k) 5 6 7 8 9

| Kaszakcran rapnxm

2 | dunocodus

3 | Oacymerrany

4 | Cascarrany

5 | MagenHeTrany

6 | leuxonorus

7 | Kasax (opwic) Timi +

8 | Ler rini 0

9 | AKDaparTreix-KOMMYHEKEUNSILIK TEXHOIOHAIap + +

10 | Jlene mbHLIKTHIPY

11 | Kacinkepaix nerisepi sane Kap#aibiK CAYATTHUIBIK +
IKONOIHA EIHE TIPIMLAIK Kayincisainr Herizaepi +
Cribai1ac MCMKOPANKKA KAPCh! MOICHHCTTIH HEr3aepi +
Frumsvi seprrey apicrepi +

12 | bazanapasin xac xane PHIHOIOIHUILIK 1AMy epeKiienixTepi

13 | BiniM Gepyzacri NCHXOMOrHS KIHC ©33pd IPCKCTTECY MCH KOMMYHHKAIMA
TYKBIPRMIAMATADEI

14 | Bigim Gepy TYpais FRUTBIM KAHE OKHITYIhIH HEM3r TCOPHANAPH +

15 | MnkmosnsTi 6imim Gepy oprach +

16 | Bixin Bepy wyfiecinieri wacanibl HHTE/LUIEKT +

17 | TTeaarorMKainiK 3epTTey e AaHE HHHOBRIMA - +

18 | Baranay woue gamury +

19 | Myraiim kacibine Kipiciie (nearorukainik npakruka, [-kype)

20 | FleHxonormsisix wake nesarorMkaisik Garanay (HeAarormKaibiK IpakTHKa, 2-
Kype)

21 | leaarorskuisik TeXHOI0rHs (NEAAror Kbk NpaK ruka, 3-Kvpc)

22 | Binim Gepysieri 3epTTeyacp MCH HHHOBAIMANAD (NCAArOTHKATMK npaKTHKa, 4-
Kype)

23 | KoMubsorepaik acyfic/acpain apxXHicKTypachl +




24

AJTOPHTMJIEY AKIHE NPOrPAMMAIAY HErT3Iepi

25 | Obrexrire Garwrranray GaraapramMasay

26 | Jluckperri MareMaTHKa +

27 | MndopmaTHKanLIH TEOPHANKIK Herianepi +

28 | XKoraps Maremarnka +

29 | OuIKkKa +
DHINKA ecenTepin WLIFapy NPAKTHKYMBL +

30 | Bimim men parasapan Oaraiay npaKTHKyMbl +

31 | MudopmaTukansl OKMTY aicTemeci +

32 | Mmmosasti undprisx Guris 6epy TeXHOA0rMsaphs +

33 | bacraysun mexrenreri nmdopmarika Herizaepi "
VR/AR xome %one 6rox4eilin TeXHONOIHACH

34 | OK mane xomnanGasnl GarpapiaManap

35 | OasMnuapansx rancupManapas GasaapiamMaiay +

36 | Mureanekryaumt xylienep wane loT

37 | Pobororexnuxa Heriziepi

38 | STEAM crapran xobanay

39 | Web Darapapaamasay

40 | Kpunrrorpadms xoHe repextepii Kopray

41 | Komnsiorepaik rpaduxa xane 3D mopenncy

42 | KoMabiotepaik e siaep AaHe KK TEXHOIOMHLIap

43 | binim Oepyneri GyrTTiIK TEXHOMOTHAIAP

44 | Mobuusai KocsiMinansap/isl 21ipaey

45 | Manimerrep KOphl XaHE aKIapaTThIK Kyheaep

46 | Big Data rexnosiorusnapht

47 | BarpapraManay OpPTackiiia MEaTEMATHKAILIK MOICIRACY

48 | Mudopmarika nonines undpisik Hiaim Gepy pecyperapun wobaray

49 | Opra Mexrenre nHbOPMATHRA DAHIHCH OKYILILUIAP/LIH FHUIMMH-3CPTTCY
AYMBICTAPHIH YHBIMIACTRIDY

50 | JIHnaoManiK AyMBICTEI (AKOOAHBI) Aa3y KIHE KOPIay HEMCCC KCmeH +

EMTHXAH Tancwpy




5.4 6BO1503 — «Hupopmaruxan Giaiv Sepy Garjapaamacuinnig moayasaepi Solininma arepiiren necneiep KoaemMinin KHLIHTLIK KecTec
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6. OKBITY HOTHAKEJEPIH BAKBLIAY AKOHE BAFAJIAY

baxuaasp nasprayna oxy HarHkenepin Garanay woHe Dakbuiay/AsiH ap Typil GopManapsl KOUAHELIIN: ArbIMAMK Oaksiaay (Ccypax, tecriiey,bakmnay
KYMBICTAPLL, KYPCTHIK JKYMBICTAIM KOPFAY, AHCKYCCHA, TPCHHHT, KOMNOKBHYM), apaiuk Gakeumay (oKy nosimiy Genimjaepi OOHLHIMA Tectiiey, eMTHxaH,
roxipude Golininia ecen Kopray), KOPLITHIH/AL! ATTCCTAIMN (IHILIOM AYMBICHIN KOPFaY, KCICH 1 CMTHXAN ),

Barasay xyHecinin kecreci
Dpinrik wyite Bama i
'5'0 nun::n wml:.:n:m Maiterasix Jacrypai wyilie ECTS Hoiininmma A

PR by MAIMY L Goiininma Garanay Hara
A 4,0 95-100 Vi g i Bini
7o 3.67 90-94 O1¢ Hakchl A 3K KepeeTKinrrep, Y3k GuniM MeH Jarasuiap
B+ 3.33 85-89 ~ Xakcwl _ B Aorapel KepeeTkinrmep, Kaxchl Gi1ivM MeH larALU1ap
B 3.0 80-84
B- 2.67 75-79 Kawen & [Bi1iM AAHE JEAF1Bl OPTAAAH KOFAPH KOPCCTRINTED
C+ 2,33 70-74 Aaxcut
o 2,0 65-69 = . e
R 167 5064 K D F:;m MEH JarIIIAp OPTAILA, elleyii emee Karenep
D+ 1,33 55-59 i e L

- M MeH JariLuiap ex TOMeHr ommemaepi
D 1,0 50-54 Kanararranapnsic E R

LIiM MeH JIarsuiap e TOMEHTT olnemaepi

F 0 0-49 Kanararranapasxcsn FX.F CThpisal




1 OBIAS HHPOPMALIMSA

[uka nporpavmsn: Gakanaspuar, 6 yposess HPK / OCK

Ko # naumenopaune cdeper ofipazosannn: 6801 Ieparornueckne nayku

Koa m nanvmenobaume nanpasacuns noarorosku: 68015 Hoarorosxka yunrencii no cCTecTBEHHOHAYYHEIM IPEAMETaM
I'pynma ofipasosareanuoit nporpammsi: BO11 Hoaroroska yawreneit nndopmarusn

lMpucyxnaemas crenens: Daxanasp obpazosanua no obpazosarensnoii nporpamme "6B01503 Hudopmarnka "

Obmmit 0bwem xpearon: 240 axazeMHHCOKHX KPEARTOR

Cpox ofiyaenns 4 rona

1.1 Ocnosunie nosomenns
O6pasosarcabHan HPOTPAMME OCHOBAHA HA CACAYIOIICM HOPMATHEHO-IIPABOBOM 0GCCIICHCHIN:

3akonom Pecnytmmkn Kazaxcran «O6 obpusosanumy or 27 uons 2007 roga Ne 319-111:
3akonom PeenyGamxn Kasaxcran «O nporusonelcrsnn koppynimsy o1 18 wosGpa 2015 roxa Ne 410-V;

THROBLME NPaBHIA ZEATENLHOCTH OPraminzaimi 00pazoBaHNA BRCIIETO ¥ (H/I1H) NOCACBY30BCKON0 00PasoBaHis, YTREPAUICHHEIMN IPHKXIoM MunicTpa
obpazosannn w Hayxs Pecnybankn Kasaxcran o1 30 oxraGpa 2018 roaa Ne 595;

l'ocynaperseninivM obuicobasaTeNbHLM CHANIAPTOM BRICIIETO M NOCAEBYI0BCKON0 00PAsOBAHHS, YTREPAASHHEM NPHKatoM MHEHECTPa HAYKH H BLCINCTO
obpasosanus Pecnybanky Kasaxcran ot 20 mons 2022 roja Ne 2,

IMpasunamu oprapusamui yueOHOTO NpoIecca Mo KPeAHTHONH TeXHOAOTHH ODYHCHHA, YTBCPAICHHBMI TPHKatoM Muuucrpa obpasosaHus o HAYKH
PecnyOanxn Kasaxcran or 20 anpens 2011 roaa Ne 152;

Kpumdnramponnsmy  1peSOBAHNAME, [PEALABASEMbIME K OOpPAI0BATCALHONH ACATCILHOCTH OpramMsamuii, NPeAOCTARAMOMMX Bhcee W (wm)
nocaeBy30BCcKoe 00pazoRanie, H NCPCYni JAOKYMEHTOB, NMOATBEPARIMOUNX COOTHETCTEHC HM, YTBCPRACHHBIMI NIpHKasoM Munnctpa obpasosasns |
nayxn PeenyGunrn Kazaxcran o1 17 mions 2015 roga Ne 391,

PykosoacTeom 1o paspadorke o0paszoBarelibHEX (IPOIPAMM BRICIIEr0 H NOCHCHYIOBCKOID 00pasoBaiHa, YTBSKICHHIX NpHKazoM aupextopa |lexrpa
Hammonainoro nenrpa pasautis ssicmero obpazosanns MHBO PK ot 4.05.2023 roxa Ne 601 w/x.

"Tipodpecenonansunii crauzapr negarora” (IMpukas [Ipeacesarens TMpannenus Haumonanswoil nanare npeanpuuuvarenel PecnyGauxy Kasaxcran
"Aramexen"” or 8 mons 2017 rosa Nel33),

Paipabotan 8 cOOTBETCTENN ¢ AYOTHHCKHMH JICCKPHITIOPAMH

TpeGosauns no npHeMy 00YHAIOUMXCH HA OOPE3OBATCABHYIO TPOTPAMMY ONPEACAEHB! THIOBHIMK NPABHIAMH [TPHEMA HA ODYYEHHE 8 OPFanH3AHK
00PAOBAHNY, PELIHIYIONIHC 0OPAIOBATENABHLIC HPOIPAMMEL BHICHICTO 00pai0BAHHA,

AGHTYPHEHTEL, NOCTYNAOMNE HA 0OPAIOBATILIYIO IIPOIPAMMY, CAAIOT eHII0e HauHonanbioe Tectuposanne (EHT).

[locae nocrynienns Ha 00paoBATENLHYIO TPOIPaMMYy CTYAERT DY/IeT HNCTh BOIMOKHOCTE BHIOpaTh A0N0OINHTECILHYIO TPEKTOPHIO.



BoswoxuHocts fankHeiinero npoaosnkenns o6yueHns — MarscTparypa no sanpansiennio 7M0O13-1loarorosxa yynreneit 6€3 npeaMeTHol cremmanmiamg.

1.2 Ocnosran uean nogrorosxu baxaaaspos OI1 6B01503 -"Hudopmarnka': 10410T0BKS BHCOKOKBATHQHIMPOBAHHOTO, KOHKYPCHTOCNOCOOHOMO yunTCIs
HHOOPMATHEH, NPONATAHANPYIOIIEr0 HHHOBAHONHLIE NEJANOTHYECKHE HICH, OOIATAOMErO CACTEMHAIMH SHAHHAMH B NPOPEcCHOHMIEHOR 06acTH,

1.3 3anaun obpazosareabnoil nporpavm

= oDCCTICUeHHe XAaYeCcTREHHON NpodeccnosanbHOl NoJAroToRKH Oyaymmux yuuTeieH WHGOPMATHRH B COOTBETCTBHH ¢ COUMANLHLIM 3AKa30M 00IECTRA M
MERAYHAPOIHBIMH CTANAAPTAMI O0PAIOBAHHA,

- thopmuposatne komneTeriEi Gyaymux yuntenel niGopMaTHKH: $361K08bIC, NHPOPMALMOHIBIC, KOMMYHBKATHBHBIC, COUBAIBHBIC, IPAKIAHCKHE, KYILTYPHRIC,
HCCHEAOBATENRCKHE, JIMMHOCTHRIC, ITPOPCCCHOHATBHBIC (NeAarOrHYecK e ), oOpasoBaTeAbHEIC H CHCHHUTLHE (IPE/IMETHAIC) KOMIIETeHITHHN

- OBIVICHHE METOMAMH (JUIMYECKOTO, JIYXOBHOIO H HHTCUICKTYAILHOTD CAMOPAIBHTHSA, POPMIPOBAHKHE KYNLTYPE NCHXONOTHYSCKOH IPAMOTHOCTH, MBLIILICHHSA H
HOBEICHHA,
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BEATTRECATIE ATREIIAT S APKATME T TOUTECA K MO TITY TN APCATRKCKIEN T 08 FYECKII BRCTITY T MM, A TTRHCAPRHA
ANATEMILENMK KYHTURE / ARATEMESECRHN KA.
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3 XAPAKTEPHCTHKA HATIPABJEHHA IMOJANOTOBKH MO OBPA30BATEJIBHOH NMPOIPAMME:

3.1 Cpepa npodeccHonaibmoil JeareILHOCTH
6B01503 - baxanasp oOpazosanus no cneunansiocty « Mudopmarikay ocymecTanicT ¢Boi0 npodeccHONANBHYIO AeNTCABHOCTE B chepe 0DpasoBanus i HAYKH.

3.2 OdnexTrl npodeccHoOHANLHOTN eATEALHOCTH

ObrexTamu npodeccronanbioli JearenbHocTn bakananpa obpazosanns no O 6B01503 - «Mudopmarukay» seasiores:

- NCAATOTHHCCKHI NPOICCC B Oprammsaldax cpeadero obpajopamms seeX BRAOB H opm. HewasucHMo 0T GOPMEl CODCTBEHHOCTH # BEAOMCTHCHHON
HPHHALIEKHOCTH,

- MEJArornYeckitil IpoLece B OPrasu3alMaX TEXHHUECKOro i TPOPEcCHOHATLHOTO 0OPaIOBAHMS.

3.3 Dyuxunn npodgeceHoHa Lol IeHTEIBHOCTH

Oynxunn npodeccHouanLuoi aesTensHOCTH Gakanaspa no obpazosarensHoil nporpasmme 6B01503 - «Mudopmarukay B cooTBeTCTBHE ¢ yporHesm 6.1 HPK/OCK
# npodeccnonanbunm crannaprom «llenarory:

- ofiysaowan,;

- BOCTUMBIEAIOWAN,

= UCCREOOBAMENbEKAA,

= MEMOOUNECKAR,

«  CORNAIBHO-KOMMYHURAMUGHN



4 OAKHIAEMBIE PE3VIIBTATHI OBYYEHHS

4.1 Pesyanrare obywenns no obpazosareanuoli nporpavme
MMocae yenemmoro sasepmenns Ol «Mudgopmarnxay BenycKkHRK:

OH1 — pacnpocTpanser TeopeTHYecKHe IHanus B oOnacTi urdopmarixn, PYHAAMCHTATLHOH MATCMATHEN H COBPEMEHNEIX HHOOPMAIIMOHHBIX TeXHOIOI i

OH2 - S}dexTBrO NMPHMEHSET APXHTEKTYPY KOMILIOTEPHLIX CHCTEM, ONCPALHONHLIE CHCTEMbl, CETCBHIC TEXHONOIMH H UPHHIMIL HHOOPMATHOHHON
GeronacnocTs,

OH3 - 2eMOHCTPHPYET OCBOCHHBIC KOMIETCHIMH B COOTBETCTBHH ¢ TPEOOBAHNANH NPODECCHOHATILHEX CTAIJAPTOR, MCTOMNKY NPENOSABAHNs HHPOPMATHKH,
OCHOBBI OLCHHBAHNA, YK THBHEC METO/B PEMICHHUN OIHMIHAIHBIX B QHIHMCCKEX 38184, WHHOBAIMOHHLIC TEXHOMOIHE B YCJIOBHSIX MAIOKOMIACKIHLX WIKOI,
JHCTAHIHOHHOTO H HHEMOIHRIOND 00patosaing;

OHA4 — npHMEHsET NCHXONOrO-TIEJArOrHYeCKHE 3HAHHS M MeTO/AL 8 yHeBHOM NPOLecce M BO BIAHMOACHCTRHK © YHAUIMMHCH, YUHTHIBAR HX BOGPACTHBIC M
(praosorHueckne ocoDEHHOCTH, YMECT IIAHHPOBATE # NPOBOHTE BOCHHTATEINLAYIO paboTy B npodeccronansHoi cdepe;

OHS — npHMEHSCT OOLEKTHO-OPHEHTHPOBAHHEIE, BED, MOGIILHLIC H CHCTEMHBIC METO/Ib TPOTPAMMHPOBAIES TPH PazpaboTKe AATOPHTMHYECKOTD MLIILICHHS H
NMPOrPAMMHEIN PCINICHIH,

OH6 - wnenospsyer HHOGOPMALHOHHLIE H MOJC/HPYIOUIHE CHCTEMb, XOMNLIOTEPHbIE cetH, obaaunbic cepsucsl, Huctpymextel Big Data n loT s
NPOPECCHONATLHOR ACHTCIBHOCTH;

OH7 - axkTHBHO JAeMOHCTpHpyer B npodeccHonaastofl chepe OCHOBLM NPOCKTHPOBAHHA POOOTHIHPOBAHHEIX CHCTEM, NPHHIHNLL 3D-MOACHHPOBAIHA,
nckyccrseHnni muTeext, VR/AR # undponsie o0paioBareibibic pECypehl, 8 TAKKE TCOPCTHYCCKNE M METOA0JOMHYSCKHC OCHOBLI HAYTHO-HCCIEA0BATCILCKON
ACHTCABHOCTH YHAIIHXCR !

OHS — HOHUMAET OCHOBKI MPEANPHHHMATENLCTED W (HEANCOBON IPAMOTHOCTH, AEMOHCTPHPYET THAHMN B 0OiacTH paspaboTkn W OPraHM3AUMK CTAPTAIOR W
STEAM-npoexTon, 9%0N0rHH # SHTHKOPPYIIITHOHHOIO BOCITHTAHHA:

OH9 — Bnazicer NOMHAILIMIEMME B KOMMYHHEATHBHBIMH KOMICTEHIMAMH, yMeeT MPOPCcCHORATBHO 06IMaTLCH HA KA3aXCKOM, PYCCKOM M HHOCTPAHHLIX S3LIKAX.



5.1 Xapakrepucruka mojayiei obpasosaresabnoit nporpamwvn 6801503 — «Hudopmaruxar

5. CTPYKTYPA OBPA3OBATEJILHOMN MTPOI'PAMMBI

: Koanuectn Peayarrarst
Hawmenosanue Moayns 0 XpeITOB HaumeHoBanme AHCUMITINEE ofysems
Heropus Kataxerana
Ounocodus
Conmonorus
[lomaronorns
Kynsryponorus
Hemxonorus
1. Moy ofniecTBeHHBIX 56 Kasaxcxuit (pyccxuit) 8k PO9
JIMCLIATLIHA HuocTpansblil s3bik POY
HidopManHoEHO-KOMMY HHKRIIHOHHLIE TEXHOIOIHH PO1, POY
DuIniccKan KyaLTypa PO4
OCHOBE TTPEINPHHKEMATENLCTEA H (PHHARCOBOH IPAMOTHOCTH POS
IKONOTHR H OCHOBEI DE30MACHOCTH HHIHEACATENALHOCTH POS8
OcHOBM AHTHKOPPYIIIHOHOA KyALTYpPh POS
MeTO/Ibl HAYYHRIX HCCIEI0BAHKUI PO7
Bospacrasic # dusnoaoruicckne 0COOEHROCTH pasenTus seredi PO4
Heuxonorns & o0pazoBaHnH H KOHICIILHA B3aHMOACHCTBHA H KOMMYHHKRIMN PO4
2. Moayns Hayxa 00 o0pa3oBasin # KAO4eRLe TCOPHH 06y IeHIs PO7
npodeccHonanLHol 26 Haxmosnsxas ofpazoarcasHas cpeia PO3
NOATOTOBKK 11E3arora HMCKyCCTBEHHBIH MHTEICKT B CHCTEME 00pajoBaHns PO7
[legarorsyeckue HCCHCAOBANNA H HHHOBALIH PO3, PO7
Ouennsanne B painaTHE PO3
Breacnne 8 npodeccuio yuntens (HeAarornueckan npakruka, [-xype)
;&mmem 25 IlcHxonoro-nearoriueckoe OUeHNBAHNES (e arorHcckan npakTuka, 2-Kype)
(Iemaroneckas npakixa) TleAaroruyeckie 1noaxo/ s (NeJarornueckas mpaKTHKa, 3-Kype)
Heeneaosanns 1 nanosaiuy B oOpajoBanHH (NeJarornyeckas npaKTHka, 4-xvpe)
4, Moayns ADXHTCKTYPE KOMITREOTEPHMX CHCTEM PO2
(hynamenTansHokH 31 OCHOBE ANTOPHTMIIALHE | TPOIPAMMHPOBAHH PO3
NOArOTOBKH OOHLEKTHO-OPHEH THPOBAHHOE IPOTPAMMHEPOBIHHC POS




ATTECTALIHNH

JIHCKpeTHAS METEMATHRR PO1
TeopeTHieckne 0CHOBLI HIHBOPMATHKH PO1
Brrcimas Maremaruka POI
Duauxa PO3
[TpaKTHEYM 10 pemienio 1y 1o Guinke PO3
TIpakTHKYM 10 OUEHKE SHAHRNA W YMEHUI PO3, POS, PO6
5. Moayan hopmuposanms MeToanka npenoaaBanng nmpeaMeTa PO3, PO4
NCARNOIHYECKOro 20 Wukmonsunie mdposLie o0pazoBaTenhihie TeXHOROIHK PO3, PO4
MacTepeTea Ocronst midopmaruin B Ha4aTLHON MKoNE PO3
| VR / AR u texnonorns Gnokvefina PO7
OC ® NPpHKAAIHEIE 1POIPAMMEL POS, PO7
HiporpaMMHpOBais OIHMITRAIHEIX SUIAHII PO3, POS
Hnremexryaminie cacrems 1 loT PO6, PO7
OcHoBb pOBOTOTEX HEKH PO7
STEAM crapran jmsaiiu PO8
Web nporpaMMuporanne POS
Mo Kpuororpadwus i sammra gannsix PO2
npodeccHOHLTLION 68
SRR Komnsiorepras rpadmka w 3D mogeanposanne PO7
KOMIBIOTEPHLIC CETH # CCTCHBIC TEXHOIOTHN PO6
O0akuHBIe TEXHONIOHN B 0Opajosainy / PO6
Paspaborka MOSHILHEIX NPHIOKEHHH POS
Baski AaHHBIX B HHPOPMAIHOHHBIC CHCTEMB PO6
Texnonorun Big Data PO6
MareMaTHYeCKOe MOACIHPORAHHE B CPE/IE TPOTPAMMHPORAHNS POS, PO6
R ¥ [Tpoexuposatiic tHPPOBBIX 0OPA3OBATCABHBIX PECYPCOB 110 HHGOPMATHKE PO7
TG XHX paboT 6 Mrmmu HAYYHO-HCCIEAOBATENLCKON paboTil yuaumxcs no wudopmaruke e cpeaseil | PO7
8. Moy urorosoi Hanmmcanue w sammTa IMnaoMHo#i patord (IpoexTa) vaM NoaroToBKa | caaya PO2, PO3, POG,
TOCY/IAPCTREHHOM 8 KOMIUICKCHOTO 3X3aMena PO7




5.2 Karaior MeKTHBHLIX JHCHHILTAA obpazoBareannoii nporpavyns 6B01503 — «Hudopmamuran

=
$gl E
Haumenoraune Kparkoe onscanne IncuMiLinHb :
e A2 (30-50 c:108) 5 § S Mpepexsmmrsr | TocTpexsunTl
%
[ luxn o6meobpaioBaTebHbIX JIMCIHIUTHE
Byzosckuit komnonent/KoMnonenT no subopy
OcHoBEI Kypc pasBeBacT y yJamuxcs HABBIKH BeACHHN OM3HCCa, ynpamienws | 5
NPEATPHHHMATCIRCTS | GAHANCAMH M NPHHATHR PALMOHATBLHEIX IKOHOMHYCCKHX pemchnii, 910
a #u  uuaHcoBoll | ciocobCTRYET HX YCHCMHOR AManTAlMH B PEANLHOR AKOHOMUCCKOM
rPaAMOTHOCTH cpene. IToT npeamMer HanpasicH Ha dopmHpoBanme y 00yHaOmMMXCH

THAHAH W HABWIKOB B ODJaCTH NpPENPHHHMATEILCKON JICATEILHOCTH.
OCHOR YKOHOMHKH, YNparienus GUEaNcaMu ¥ MpHHATHA 000CHOBANNLIX
drHaABCOBLIX pemeHnit.B xoae Kypea CTyACHTH AHAMMIHPYIOT BONPOCH
unancosoronagHposasus ¥ GiopkeTHpoBaHiny. TTproOpeTanT HasmKy
VIPARTCHHHS JIMUHLIME (PHHAHCAMH ¥ BEICHRE Cemellioro Diojokera.

DKONOINA B OCHOBR
OesonacHocTi
KHINCACKTEALHOCTH

Kype doxycupyerca ua mayqcHne cnocoGoBR passnmia dKOMOIHHeCKO
FPAMOTHOCTH H  OCHOB GesonacHoctTd Ui oDecreseHHs  30posoi,
OnaronpusTHod B Oe3onacHof cpelkl B COOTBETCTBHH C HOPMATHRHO-
ONPABOBLIMM  AKTaMH B o0nacTn  Ge30naciocTd  ANIHCACHTEILHOCTH,
Crynestel  KPHTHYECKM  OLCHMBAIOT  B3AMMOJEHCTBHE  HeloBCKE ¢
OKpY®alomiell Cpesoll, NpoBOJRT MCPONPHATHA  OPH  Ype3IBBIvailHmIX
CHTYAIHAX,  GKTHBHO  Oprammsyior  npouece  GopMHpoBanus
IKONOMHICCKOH  KoMieTenTHoCTH. KpoMe 1010, CTYICHTH JOrHYecKH
ONPEZIEARIOT  HKONOIMHCCKHE  NPWHIMNEL  OXPaHkl  OPHPOAM  ®
NPHPOAOHIONLIOBAHKS,  NPOBOJART  HCCICAOBAHHE  JArPAIHCHHSA
OKPYAQOLIEH CPe/lld, JOMMHCCKH ONHCHBAIOT YE10BEYECKYI0 POiah Kak
HACTE IKOCHCTEMLL

Ocuonm
AHTHKOPPYNIHOHOMN

KyARTYPhI

Jlrcuunanna PACCMATPUBACT npobnem (hopMuposanms
AHTHKOPPYNUHOHHOH  Ky/ILTYPhl Kak B HCTOPHYCCKOM, Tak H B
COBPEMCHHOM KOHTEKCTaX. I omuvo
PACKPSITHAYHHBEPCATLHOHCYUTHOCTH, MIPHPOIKE HPORCXOMKIICHMS,

MPHYHELL YCTORYHBOCTH KOPPYIIHK, TAKKT AHATHIHPYVIOTCE COUNRILHO-




IKOHOMHYECKHE, UPABOBLIC, KYILTYPHBIC, HPABCTBCHHO-3THYCCKHE
ACTIEKTH NpoTHBOACHCTEHE Koppyiuun B PecnyGnmxe Kasaxceran. B xone
KYPCa PacCMarpHBalOTCR NpobieMbl NPAROBOIO IPOCHSINCHHA [PaKiaM,
nponece GoOPMHPOBAHHA WHCTHTYTOB AHTHKOPYIIIHOHHOIO KOHTPONS W
npospaynocti.  Iensio Kypea saasercs OPMHPOBAHHC ¥ CTYACHTOR
AHTHEOPYIIHOHHONO COZRANMA H NPABOBLIX HEHHOCTEH.

MeToas nay X
HCCACAOBAHHH

Hecneponarensokne noxxoast,. Muayxrusubie 0 IeIyKTHBHBIC MCTOJLL
Kagectpesnne, KONHYECTHCHNDIE, CMCIIAHHBIC MCTO/bl HCC/ICAOBAHMA,
[epsrunioe ¥ sTopHunoe  Heoaeaosanne. Action research. Jlnzaity
HCCHEIOBAHNSA - ONHCATCABHKH, KOPPEASIHORNLIH, IKCNePHMEHTANLIBI,
KBAIHIKCICPHMEHTANLHLI, NCPEKPECTHRIN, NOHIHTIONNEN, case study,
Fruorpapuyeckuil, ccnaoparusani, odbacanTeabHb, [Tepemennnic 1
THNOTe3kl, Hasexwocrs " BAITHIHOC TR HCCTIENOBAHUS,
Bocnponasoaumocts # nosropaemMocts. Corysaiinas B CHCTEMaTHYeCKas
omubra.  Tpuanryasuns.  BuGopka, Kpurepun  BKmOYEHHS #
HCKIOYEHHR TP Gopmuposanuy subopkn. Metoin swbopkn. Coop
JANHLIX - ONPOCEL  MNTEPBLIO, IKCHepHMeHTH, Obcepranmonnsic
HCCICAOBANKA,  cHCTeMaTHueckuit obGaop.  [Tlposepka  jlanmuix,
TpanckpuOHPOBAHNE WHTEPBBI). AHANHIZ JAHHEIX - CTATHCTHYECKHi
AHAINS,  KOHTEHT-AHANHY, JIMCKYPC-AHANTH3, TeMaTHYeCKHA ananus,
rexcronniit  anamus.  Mecaenoparemcoxas  oruka.  Koasermansnoe
PCICHIHPOBAHHE

[nkn 6a308HIX AHRCUMNARE
By308CKNi KOMIIOHCHT

BospacTusie # | Byayume y4WTens IHAKOML ¢ POPMHPOBAHMEM  TICHXHKH, €¢ lleuxonorus B
prnonornteckue (DYHKIHONHPOBANHEM W 3aKOHOMEpHOCTAME  paisatus.  Byayume 00pasOBaHHE H
ocobeHHoCTH YUHTENS MOryT Habmogare 38 passuTHeM CBOHX OOYHAIOUIMXCH W, KOHICIIIHA
pPaIBHTHE JeTel COOTBETCTBRHHO, [UIAHHPOBATE M OCYWMIECTRINTH COOTBETCTRYIOUINHE BIAHMOJICHCTEHS 1
BO3PACTY yueOHBIE NPOMCCCH, YNHTRIBAA HHAHBHAYATLHEIC NOTPeOHOCTH KOMMYHHKAIHH
obyymommxes. Byayupe yunreas aciicTByOT TBOPUCCKH 1 &ICKBATHO B
PAVTHYHBIX CHTYALHSX H NOEpRMBaOT obyuenne W Gaaronomyume
obvaaonmxes.
[ewxonorns B Byaymme — yuMTens  sawielorT  3HAHHAMH 0 0 COBPCMCHHBIX Bospactusic u | Menarormyeckue
ofpasoBannm H NCHXONOMHYSCKHX TEOPHAX H MOJCISX, 4 TakKe 0 PYHKUHOHKPORAHMH HHIHONOIWHECKHE | HCCICTOBAHHSA |




KOHUENITHA
B3aHMMOJICHCTRHSA W
KOMMYHHKAITHH

ANYHOCTH M €€ HILTHBHIYAALHLIX croifcTrax, Oun MOTYT NPAMEHATE HTH
JHaHKHE B CBOCH MPenojanarelibCKoi JIeATCABHOCTH B PaiiHuYHbIX
o0patoBATE/IBHLIX  KOHTEKCTaX. byayume yuuTens CnocolCTBYIOT
GraronpuiTHOMY  pasBMTINO  OOYHMAIOIMXCR, COACACTBYR IMaiory,
BIAMMOJICACTBHIO B KOMMYERKaUnH B ofpazosareiasHom npouecce, Onu
cnocobun oOMATLCH, BIAUMONECHCTROBATE H COTPYHNYATL C CEMBAMH
oDyualonmXCA, 4 TaKKe B paMKax pavIHIHBIX JPYrHX  BHAOB
NapTHCPCTBA H  CO3JABATL HOBLIC B3AHMOCHAZH, NOOXOAAINHE LIS
PAIBHTHA X COOCTBOHHOM NEJArOrHUCCKOH ACHTENBHOCTH,

0CODEHHOCTH
Pa3IBHTHA JCTCH

HHEHOBAIHH

Hayxa o6
olpazoBaHuy 0
KINOYEHBIC TCOPHH
o0y4eHus

Byayupie yuntesns BAaAei0T  KIKOMEBBIMH  TEOPHAMH  ODyueHNsA,
oDpatoBATCABHNIMH  KOHLCHIIHAMH, COBPCMCHHBIMM  TCXHOIOTHAMH
obysienus  HeoOxoaumo  ang HPDEKTHBHOIO  OCYUIECTRICHHS
NCAArOrHYECKON  JCRTCALHOCTH B CHCTEME CPEAHETO  ODpazoBaHMA.
Byayude yuamrens paccMarpuMsaiorl OCHOBM [EJArorH4eckoll  Haysm,
KOHUENTYATbHBIE NPEACTARNCHHA O NPHPOJE YCA0BCKA, H3YHAIOT TEOPHH
oOyueHHR W nenarormdeckwe mozenn. Ha  ocHoBe  noHHMaHHA
TCOPCTHYCCKHX  KOHUCTIIHI  Oyaymmc  yMMTeAR  MOPYT  ¢acharh
nesarornyeckn odocHoBanibi BROOP B ZABHCHMOCTH OT PALIAYHBIX
yaeOHBIX CHTYAIHEA.

Oni TaxKe OCBAMBAIOT TEXHONOIHH OOYYCHHA, BHIL 0OPAsOBATS/ILHEIX
TCXHONOTHE, MCHOABIYCMHX B IPOPECCHOHMIBHON  ICKTCIBHOCTH
VIHTEAR ( TPATHIHOHHBIE, WHHOBAIHOHHBIE, HDPOBLIE),

Bospactime H
duznonorHYMCCKHe
OCODEHHOCTH
paiBHTHA JeTeh

Himonosusnas

cpeta

Huxmosuntas
obpazosare;ibnas
cpena

Ha stom xypee OGyayume yumtens OyayT nosumars  paisoobpasue
VIAIINXCR B Y4eOHOM npotecce B yMHTHBATE BX B y4eOHOH chryanmu.
Byayigue yuuTens naysarcs nouiepaxusars obywenne yaammxces ¢ OOI1
uwenons3yn  coorserersyioupte  MKT,  yuebnpie n accHcTHBHBIC
TEXHOIOTHE. A Takke OyayT cOTpyaHHYars ¢ coobmecTsaMu
(YUHTEASMY,  YHAIMMHCE, POIHTCARMMWONCKYHAMM) JUIS  NOICPRKH
MCHXQUIOMHYECKOTO # yrigcckoro Guaronoryans yaanuxes ¢ OOTT, Kype
BoOpy&KaeT OyAyuHx yuwreseil n#eoOXoAMMbiME TpodecCHOHAILHLIMA
KOMTIETCHIIHSEMH KOTOPLIE HANPARIEHELI HE 00CCNCUCHHE B WHKTOZHRHOM
obpazoBanni YAORICTROpenHA ocobux ofpasosarcanuux notpedrocted
obvumommxcs ¢ Q0T

Hexkycerpennbii
HHTEIEKT B
CHCTEME
obOpazoBanis

MNeaarormycckue
OAX OB
(neparornyecxas

npaKTHEE, 3-Kype)




9 | Hekycerenmmit Obyualompecs B  00pajoBATENLHOM  NPOIECCE  HIYYAIOT  OCHOBSI Hayka o6 Heparornyeckue
HHTCIACKT B CHCTEME | MCIIOTB30BANAS HCKYCCTBCHHOMO MHTEIICKTa M HelpoceTed; MoHNMaoT obpasoBaHnK 1 HCCIEA0BAHNA
obpatosanus NpHHIMIK paboT HEHPOHHKX CceTeil, WX APXHTEKTYPY, WITOPHTMBL KMOYCBBIC TCOPHH | HHHOBALIHH

CETH ACCONMATHRHON NAaMATH, YIPARIRIOT W3LKOBLIMK Moaensmn MW ¢ o0yseHns
NONMOIILIO WPPEXTHBHEIX NPOMITTOR, BHIYWINIHPYIOT W AHAIHIAPYIOT

OOpOIORATCILHLIC JIAHHWC, NPHMEHAIOT MeTOAM  reiimudukammn ¢

nomonibio MH: Heenenylor npakTHueckme AcHeKTH  MOACHHPOBRHHR

MBICAHTEILHBIX HPOLCCCOR ¥ HCIONBIOBARNA HeHpoceTell U peiieHus

NPHICTAVIHLX 33ty

10 | llegarornueckue byaymme yu4HTens nNOyqaloT HOBGIC IHAHMN, OCHOBAHHLIE Ha Mexryeeraennniit Heenenosanus 1
HCCIICAOBAHMA H HOCAEIOBAHKAX, OCBAHBAIOT HHHOBAUMOHHHIC NOAXOAL XK ODYHEHHIO ¢ HHTEANCKT B HHHOBAIHH B
HHHOBAIHH HEABIO COBCPIUCHCTBOBAHNA IHAHHA W npO(bwcnn VYUHTCIR, & TOKAEC cHeTeMEe oﬁpu‘maauuu

NPOBOMAT TIPAKTHYCCKHE  JTHHCCKHC MCCHCAOBAHHMA B PAsIMYHbIX obpasosanug (nenarorvyeckas
OOnacTEX OOYHCHHS M YNPABICHHA YHAUIHMHACH. 31CCh MO MOHATHEM npaxTika, 4-Kypc)

HHHOBALMONHLIX MOAXOA0B NOHHMMOTCH PellieHns, HANPARIeHHLIS Ha
OPHBCCHHE CHCTEMBI ODPAIOBANMA B COOTBCTCTBHE C COBPEMCHHBIMK
TPeOOBAHMAMH NYTEM BHCAPCHHA B NPOUCCC OOYHCHHA HOBATOPCKHX,
SPPEKTHEHBIX M TBOPHECKHX MCTOJ0B M TexHonoruil. 10 noHsme
OTAHYASTCH OT TPAIMIHOHHMX Mojeneld oOydeHHs H npeanosaraeT
BHECCHHE HIMCHEHHIT M OTXKpuITHil B HEAarorHvecKylo  cpeay ¢
HCNONBLIOBAHNEM  METOJOB  ONBITHOIO,  IKCHCPHMEHTAILHOIO  §
KOHCTPYKTHBHOIO MBIJICHHA.

Kype 3HAKOMHT CTYIEHTOB ¢ OCHOBAMH TICAANOHYeCKHX HCCIICN0BaHM
KaK BaKHeHIICro HHCTPYMEHTE NPOecCHONAILHONO Pa3BHTHS YUHTEN .
On srunoyaeT B ce0A OCHOBHBIC METO/L HEArOMMHECKOrD HCCICAOBaHHR
~ KOUHMYCCTBCHNL, KayeCTnennbii 1 KOMOMHHPOBAHHLIA HOAXOAN, @
TAKAC OCHOBHBIC ITAILI HAYHHOIO Heeneaosanus B obaacry obpasosanus
(o1 dopmyanposkyn npofaemsl 10 ananusa peaynsrator). Kpome toro,
KYPC OPHEHTHPOBAH 1A COBPEMEHHLIC HCCHEHAOBATENLCKHE  MOAXO/L!
(Lessonstudy, Action research, Case study, Mixedmethodsresearch),
Ocofoe  BHUMANHE  YACHHETCA  KPHTHYCCKOMY AHWIM3Y  HAayuHO#
JIHTCPATYPH, HeTkOi  QOPMYIHPOBKE HCCISAOBATCIRCKHX BOMPOCOR,
BebOpy HanboNCe MOAXOMAIHX METOAOB /1% cOOPa B AHATHIA JAHHEIX, &
Takke CcoOMIOACHHIO OTHYECKHX NPHHUNNOS B HCCACAOBATENLCKOHR
JIERTEIILHOCTH.




Il | Oucausanue 1 Uenb: NOHMMAHKME IHAYMCHHA OUCHKH B (pouecce obydenus W | 4 5 | Muxmosusuas Hecneosanns u
pasBHTHC CnocobHOCTE ODECHEYHTh KOHCTPYKTHBHYIO OLICHKY B STHYCCKOH Mauepe obpasoparennias | HHHOBAIAM B
Ha PAsIMYMLIX TANax npogecca oOyYeHns H KPHTHYECKH OLCHHBATL H cpena obpazosannn
AHATHIHPOBATH CBOE MOHHMAHHE H MPAKTHKY, KACAIOMHCCH ONCHHBARNIO (neaaroruucckas
CrysenTh, MOTYT: * XOpowo pasdHpaTecs B pasHOOOPA3HBIX MCTOIAX npaxkTika, 4-xype)
OUCHHBAHMA ¥ 0OpaTHON CRA3H (Hampumep, POPMUPYIOWAR ¥ HTOrOBaN
OLICHKR) * NPHMCHATH NEAArOrHYeCKHC MPHHIHIS! 110 ONPEICICHHID M
HPH3HAHHIO yposHed obpajosaTeinHOl KOMNCTEHTHOCTH YHalIHXCH,
12 Leanid AAHHONO Kypea SBASCTCS O3HAKOMIEHHE Oyaymmx yamrench ¢ | 2 2
00pazoBaTEbLHEIM HPOIECCOM M CHTYSINCH B OPraHu3aiHi 00pasoraHus T ——
Beejenne n ¥ MxX  agantauMs K yeaoswsm  Oyaymefi  npodeccHonansnoi B RSRA
npoGeccHIo yuHTeIs | JeNTeIsHOCTH. ChicRabG
(nesaroruveckan [IpepekBHIHTOM K OJTOMY KypCy SBISETCH  34BCPINCHME  KYPCOB (DeRarormascKin
npaKTHKa, [-xypc) wllcuxorozus 6 oOpazosanuy & KONYERYUN  GIAUMOOCHCMEUN N R & )
Kommynuxayun » W «Bozpacmuwe u uzuonocuveckue ocobeunocmu Jaaiecaty
PAZCUMUL Demeity NEIArOrHHECKONd KOMINOHENTA,
13 Tlctiscsions: Heapio JaMHONO Kypea SBIsCTCR o3HakoMaenue Syaymmx yamresed ¢ | 2 4 —
0COOCHAOCTAMH UENOCTHOO NeNaroru4ecKoro nponecca Henarornueckne
w0, obpazoBaTensHoro KICHHE H QOPMHPOBAHHC  AHANHTHKO- BPOSOSCH0 MO0
OleHHBaHKE e rope yaurens
s pedUIeKCHBHEIX, HCCICAOBATS/ILCKHX, TPOCKTHHX M JPYIHX HABLIKOB B (neaarornycckas
URMOnnECE 001aCTH  CHXONOTO-TICARNOTHHCCKOr0  ofecneyeHus 00paIonaTEALHOIO \ysiizdiobalbrazony npaxrixa, 3-Kypc)
npakTuka, 2-xype) ey npaxtika, l-kype)

14 Henpo AanHOro Kypca SBAACTCR BOCCTOpOMHEe paipHTHe Oyayumx | 6 6 Moo Vichihbmaiin
feparornyeckne yuuTeleH, COBEPHICHCTBOBAHME HA NPAKTHEE NPOPECCHOBUILHEIX M R RS
HOAX 01k (popMupOBAHIE MPEAMETHRX KOMDETeHIMH, ReodXOomHMBIX U18 paboTut B SEUPSSEER oGpasosay
NEAArorHyecKas KAueCTBE YUMTCHA (IONIKOALHOTO YSHTENN, YHHTCAA HASWIHHON KOIbI, s
ftpa?ramxa. 3-xype) )ﬂnm:-npcnucmflnr: 4 nououmy;:m KJACCHOTO (nenamruqze.cm. (ncnmm'uqrm )

DPyKOBOTMTER/KYPATOPa), UpaKTHKA, 2-Kype) | paxTuka, 4-Kype

15 -7 Januwit xypc wanpasncn na Gopmuposanme y Oyayummx ywuwrencit | 15 7 Hrorosas
NEORII 'S YCTAaHOBOK  Ha  paseuTe  ux  coOcrsennoll  npodeccHonabnoi [leparormucckue ATTECTAHA
06pat0 AesrensuocT W pabouedt cpenw. Kpome TOro. Kype wanpasnen Ha NOAX 016
(nenarorlmec“lm PAIBHTHE HABLIKOB COTPYAHHYECTEA, PCHICHHA NPOGIeM M JIHIACPCTEA. (nenarormicexan
T Savie) Oun  yrayOonasior CBOH HEAAIOrHYCCKHE HABBIKH M PASBHBAKT npaxkTHa, 3-Kype)

HCCTICOBATEARCKHE  HABRIKH, 8  THKKC PAKTHYCCKHE  HARBIKH




(MMAAKTHKE) B COOTBEICTBMM €O CRocH cnenmannsauncii. Bo spems
NPOXOXICHHA AaHROH npakTHEK Oyayime yauTens Takwe cobupaior u
AHAIM3HPYIOT  aHHBIC, [POBEPRIOT  THIIOTEly  HIAH  [NPOBOAST
IKCHCPHMCHTB! B PAMKAX IUIAHA WCCACHOBANMHA. COIIANHOIO Ha Kypce
"Heeredosanus, passumue u unnosayun”, OHn GOpMYIHPYIOT BMBOIBI #
HAYHAKOT pauiHiibie GOPMEL M KaHaisl PACTPOCTPAHEHHS PEIYILTATOR
HeCIeOBalNs B npodeccHoOnAnbHON Manepe,

16 | Apxirrexrypa O0yualomuics IHAKOMHICE ¢ MCTOPHEH  PasBHTHA  KOMITBIOTCPHOMN Ikomsamit  xype | OcHosw
KOMITBIOTEPHBIX TCXHHKH, apPXHTCKTYPOH KOMILKOTEpa, (PUIMHCCKHMH  CBOHCTRAMK HHPOPMATHEN AITOPHTMH3AIE 0
CHCTEM BHYIDCHHMX  YCTPOHCTB,  npuMenseT uHpoBoe  npeicTaBienye PO PAMMHPOBAHI
andopsanmy, 2 TaKKe  apHpMETHWCCKHE,  JIOTHMCCKHE W El
AIMOPHTMHYECKHE  OCHOBL!  DYHKIMOHHPOBAHEA  KOMITHIOTCPA;  JHACT
YUeOHYI0 MOJIC/TH MHKPOKOMITRIOTEDE, MAITMHHLIC KOMAH/K M MEXAHWIM

A HX BLITTOTHCHHA. -

17 Ocnosnl B  konume xypca ofywalommecs CMOrYT  ONKCHIBATE  CTPYKTYPY ApPXHTEKTYDA O6BexTHO-
AMOPHIMHIAINE W | aropuTMuteckoro  s3wxka  Python, ero  BOIMOXHOCTH, OPHHIMIL KOMIIBIOTEPHBIX OPHCHTHPOBAHHOE
NPOIrPAMMHPOBANNR | [IOCTPOCHNN QITOPHTMOB B CpPeAe  NPOTPAMMHPOBANME;  OCBOST cHeTeM PO PAMMHPOBARK

yrpasagioume Koncrpyxunn Python, Buiis 2IropaT™MoB, IHKIIL, CIBCKH, c
KOPTEKH, MHOKCCTBA W C/OBAPH, MACCHBLI, TPACCHPOBKY &ITOPHTMOR;

OyayT HCMOAB3OBATL OCHOBHMC CranjaprHuie moayan Python, Meronw

AHATH3E, MPOCKTHPOBAHHA M TIPOrPAMMHPOBANMA NPHEIATHBIX 38344,

NPAMEHATE NPABHILHEE TEXHOJNOMHH WA Beex Jranax  pazpaboTk

WINOPHTMOR M TIPOTPAMM.

18 Teoperuvicckne B xonue xypea wiysawores ynaaMcHTanbHEME TOHSTHS HHDOPMATHEN: ApxHrexTypa Jnckpernas
OCHOBAI OCHOBH TEOPHH HHMOPMAIMHE, TCOPHH HHPPOBEIX ABTOMATOB, TEOPHH KOMITBKOTEPHBIX MATeMATHKA
HHPOPMATHKH WITOPHTMOB, MOJICAHPOBANHA HHMPOPMALMN, COMaHTHYECKON OCHOBH CHCTEM

HHPOPMATHKY; OBNAICBAIOT HABLIKAMH KOMIAKTHIAUHH ICMEHTHOM
Gasw DBM, onepanwii cpasHeHWS, KOIMpOBAHHS AndaBHTOB, MOWCKA,
BRICOPA  AATOPHIMOB: AHAMINPYIOT pPEeXTHBHOCTE H  CHOKHOCTS
COPTHPOBKH WITOPHTMOB.

19 | ObpexTHo- Obysaronmecs  2HAOT  OOBCKTHRE,  KIACCOBRIC,  DKICMILISPHEIE Teopemnueckne Boicias
OPHEHTHPOBAHHOE crpyktyps  s3uika  Python; NpHMEHSIOT Ha OPaKTHKS TIPHEIAI OCHOBBI MaTEMATHKA
NPOrpaMMHPOBAHNE | HHKANCYANIHN, HACHENOBAHHE, NOMMOPQHIME VIS PCUICHHA MHOIHX HHdopMaTHKH

337349 HCnonb3yoT obnekTHnit noaxon w OBB juis mMopeauposanus




CAOWHBIX CHCTEM HA NMPAKTHKE NPH CO3AAHHH KOHKPETHOTO NMPOeKTa ¢
NOMOIBIO A36IKE (TporpaMvuporarns Pvthon,

20 Juckpernas OSyuyalomuecs 30T OCHOBHLIE TTOHATHA AHCKPETHONH MATeMATHKH 1P Ocrone Bricuas
MaTeMaTHKa PCIICHHH  TCOPETHHECKHX M NPAKTHYSCKHX  3a71a4 8 00nacTH QITOPHTMHIAMMH H | MATCMATHKA

HHGOPMETHKM, HCHOIBSYIOT JOrHHCCKHE GOPMYIbl, TCOPHIO MHOKECTSB, MPOrPAMMHPOBAHK
OTHOWIEHHA H QYHKLHH OPH PEIICHHM 30149 HPHMCHAIOT HA NPAKTHKC ]
KOMOHHATOPHBIE METOAL, CBOHCTEA rpados B JICPEBLEB LIA aHATH3a N
MOJICAHPOBAHHA AIMOPHTMOB.

21 Bricmas Mmatemarika | OOywaloiniecs  MOHEMAIOT — MOHATHA  BhICHIEH  MarteMarTHkm: Jluckperias Ocuosi
ACHCTBHTCABHLIC M KOMILICKCHBIC [epeMenbie, (GYHKIHH, Opeacist, MATEMATHRS MPOT PAMMIPOBAHH
HCIPCPBIBHOCTD, 1RPPCPCHUNPOBANNE H HHTCTPHPOBAHHEE, HCHOULAYIOT S OUMMITHEHBIX
ITPOM3BOJIHBIE W WHTErPATHT PYHKIHI 0AHOM H HECKOIBKHX NCPEMEHHEIX, A
anpdepeHumaibnue  ypaBHCHHA H METOALI X PCIICHHN AN
MOJIHPOBAHHA B HHQOPMATHKE, HPHMCHNIOT HA NPAKTHKE BEKTOPHYIO
anreOpy, MaTPHILLL, ONIPEASINTENH i CHCTEMBE! IHHeHNBIX YpaBHeHHit npR
PCIeHHI NPHKIAIHBIX 34189 HHPOPMATHKH.

22 OC wn  opuxnunisie | ONUCHBACT OCHOBHBIC GYHKIHH ONCPAUMOHHON CHCTEMBI 1 IPHKIAANEIX ApXHTEKTYpA OcHoBRI

MPOIPAMMES porpaMM; Henomssyer ¢alinet pasmmuneiX HopMaTOR, aBTOMATHIHpYET KOMITBIOTEPHEIX POBOTOTEXHUKH
paGoude NPONecChl, NMPHMEHRET YTHARTEI ONEPAUHOHHOH CHCTEMEB! W CHCTCM
BOIMOKHOCTH  NPHKIUIHBIX  (TPOTPAMM;  NPHOOPETECT NPAKTHYUCCKHE
HABBIKR B OCHOBAX KOMNblOTCpHOH  OesonacHocT, cOopke o
MOJICPHHIALMI KOMITBIOTEpA, HacTpolike nporpaMMioro obecrievenns.

23 Ocuonw FHACT WINOPHTMEL M CTPYKTYPH JAHHBIX SILIKOE [IPOIPAMMHPOBAHHA, ObrexTno- Web
MPOrPAMMMPOBAHMA | GRATHIMPYCT 3Q184H B ouMMnHamiom ¢opmare H  paspabaruisaert OPHCHTHPOBANHOE | NPOIPAMMHEPOBAIH
OIIHMITHAIHBIX CTparcirvy HX PCINCHHA] JACMOHCTPHPYCT HABBIKH PelICHHA HPOTPAMMHPOBAHH | €
aHmit OIMMITHATHBIX  34a4 HA  SILIKAX  OPOIPAMMHPOBAHHAL  TIPHMCHNCT e

HOAYHCHHKNC INAHHS JUIR HCCACJIOBAHNN H PELIeHAs 3a1a4 B ysweOHo-
APAKTHYECKOH B 1IPODECCHOHLILHOM JCATEABHOCTH,

24 Hirrensiexryansubic Ilo sasepmennn Kypca ofyqmonmecs ocsansaior ocHoss HMurephera Kpuntorpapus  u | STEAM crapran

cucteMsl 1 loT seuel (I0T) 8 MATELIRKTYRIBHBIX CHCTEM: NOHUMAKOT APXHTEKTYPY JAMMTE AAHHEIX A

KOMUOHEHTOB M MX  BIGMMOACHCTBME, DPHMEHRIOT TEXHOJOIHH B
MPOCKTAX, AHATHIHPYIOT JaHHLIE YCTPOHCTE M HX NOBCCHHE; OHCHHBAIOT
MpPeKTHBHOCTDL PemICHHN M OCYIIECTIIAIOT paspaboTKy YMHLIX CHCTEM
NOCPEJACTBOM  MHTEIPAUMM  JATHMKOB, QIFOPHIMOE M CCTCBBIX
TEXHOJIOIHA.




25 | Ochoswt B pelynkrare oCROSHMS JAHHOR JMCHMITHHBLI CTYJACHTH OCBaMBalor | S OcHoBRH Komnsiorepnnie
POBOTOTEXHHKR OCHOBEL POOOTOTEXHHKH, NOHHMAOT uUpHMUMIE paboTel  JATUHKOB, WIMOPHTMICKIIME M | CETH M CCTCBLIC
NporpaMMHpyoT Moaean Ha base EV3; anannsupyior noseaenne pobora HPOrPAMMEPOBAHN | TEXHOJOTHH
M oncHuBawor  pabory wiropuT™a:  patpabaTthiBAIOT  cODCTBEHHBIE P
pelmienna Juis OPHKUUVIHEIX 38189 B PCRILHON WM MMHTHPOBAHHON
cpeze.
26 | STEAM crapran | Obysalonecs NOHAMAKOT OCHORW PaipaboTKH CTAPTAN-NIPOCKTOB Ha | S Hurennextyansun | Paspaborka
Jusain ociose STEAM-METOAONOIHHN: NPHMEHAIOT METOM MHTEIPAIHH HAYKH, ¢ cucremu 1 loT MOOHIEHBIX
TCXHONOTMH, HIOKCHCPHH, MCKYCCTBA M MATeMarHKM B [1pouecce NPHAOKCHHN
HPOCKTHPOBARKR;  anaawsupyior  kpayadammmnr  (crowdfunding)
nAaTPopMel M OPrAHMIMUMOHELIC  PECYPCh, HEOOXOHMBIC  JUiN
PEATHAINM NPOCKTA,
27 | Web O6yamomumecs ocsanpator ocnorsl HIML, CSS u JavaScript; nosmmasor | 5 KoMmnsiotepras OGnaunnie
OPOIPAMMHPOBAHNE | CTPYKTYPY M noBeenHe BeO-CTpanni; paipabarTmpalor HHTEPAKTHBHLIC rpapuxa n 3D | rexnonorsu 8
uaTepdeifichl W AHAIMBHPYIOT  BIAMMOACHCTHHE  KIMEHT-Ceprep; MOJICIHPOBAHKHE 06pazoBaHnK
ONCHUBAIOT KAYCCTHO M MPOHIBOAMTENLHOCTE KOAR, pailpabarusaior
noHOPyHKIMOHANEHEE  peG-npHiloXeHHS ¢ HCIOALIOBAHHEM
coBpeMennLX GpeiiMpopxos B TeXsOBOMl,
28 | Kpunrorpadus M | 3HacT METO/Bl JAUHTHL JAHHLIX W OCHOBM Kpantorpadun: nonnmaer | 5 OC n nprknaansie | Mareaexryansue
FANMMTA NEHHBIX cnocodul wudposanns 1 aemupporanns, npumenser DL, meroms NPOrPaMML ¢ cucremul 1 loT
oDecreueHHs  HEMOCTHOCTH  JAHHBIX,  CHCTEMEl  YNPABACHHS
HEQOPMAKOHHON  GCI0MACHOCTEIO W METOAN  KPHITOAHAIHIA,
shdexrusHo  MCHONR3YET  CpeicTsBa lammTid  WEGOpManuH B
COOTBETCTBMM CO CTANJAPTAMM, AHATHIHPYCT CHCTEMbI OC30NACHOCTH M
CHHTE3HpYeT pelueHus B 06aacTH wHdGopMamoHroi OEI0NACHOCTH,
29 | Komnuiorepuas Obyualonprecs  JHAOT  OCHOBRL  KoMnbioTepro#  rpadmxs w 3D | 5 OC w npwnaguse | Onennsanne n
rpadmka H 3D | moaesmpoBanus: yMe0T cosusarh Moaean 3D ofnexTos, rpaduucckue OpOrpaMMbl passaTHE
MOJCTHPOBIHHE HPHMHTHELL, BEKTOPHLIC WIOOPAKCHMS, 3 TAKAC OCBAHBAIOT COZMAHHMC

BCKTOPHBIX  H300pRKCHHI, NPHMERAIOT NpUHUMON  gasalina »
KOMTIOIHIHE NPH CO3IAHAHN PAdHICCKHX NPOCKTOB: MOTYT BRINOJHATS
NPOGECCHORATRHBIC IPOCKTH H TBOPYCCKHE 3aJIAHKS ¢ HCTIOIL30BAHHEM
nporpamm Blender, Sweet Home 3D, Sculptris, SketchUp Make, nanoCad
free.




30 Komnuiotepusie cern | Obyyatonmmecs 3Ha10T OCHOBL  ceteil M NPOTOKOUION; HOHKMAIOT Hireanexryansun | Mecaesonanns u
H CETCHBIC | MIPHHITHIEI OPraHH3aIHE KOMNOLIOTEPHLIX CCTCH, MOJCTHPYIOT CeTH B e cucremu ¥ loT | musOBaMy B
TEXHONOIHK cpene Cisco Packet Tracer: ananmmsapyior KORPHUIYPAIHH H MAPUIPYTHI, obpaioBaHui

OUCHHBAIOT YCTORMMBOCTL W GC30MacHOCTL pelleHHil; NPOCKTHPYIOT (nezaroruteckas
ONTHMHIHPOBAHHLIC  CEITBBIC  APXHICKTYPbl B COOTHCTCTBAM € NPaKTHKE, 4-Xypc)
TANAHHBIMH YCIOBHAMHK.

il Obnaunne CryneHTsl NOHMMAIOT NOHATHA OONAYHLIX CEPBHCOB W HX poib B Komnsrorephnie Hanucanne
TCXHOJIOIHH 8 | O0pasoBaniK, HCHOABL3YIOT MHCTPYMCHTBI UL COBMECTHOH paboThl, CETH W CEITBBIC | 3aIIMTA
obpazoBannu AHAMHIHPYIOT  TAATHOPMBL  H PelleHMs; COMAOT  CODCTBEHHbIC TEXHONOTHH JUHTIOMHOR

o0pazoBaTe/LHEIE CPe/Ibl HA OCHOBE 00AAYHLIX TEXHONOIHH # OLICHHBAKT paborut (npoexra)

HX NICAArorH9CCKY0 [ICHHOC TS, HIIH NOJINOTOBKA H
caava
KOMIUICKCHOIO
IKIAMCHA

32 Paipaborka O6yHAIONHECH NMOHUMAIOT OCHOBIW COAHME MOOHILHLIX NPHIIORCHII; KoMmnsiorepsas Hanucanue u
MOOHITLHEIX OCBAMBAIOT  NpHEIHNLL  perepdedica W JIOMHKH  OPIIIOKCHHIT rpaduka w30 | sanura
ITPHIIOKCHHH NPOEKTHPYIOT ApoekT 8 cpeae MIT App Inventor n asamuinpyior MOJICJIHPOBANHE JIMITAOMHOM

apxutekTypy  Android-npunomennii:  OIEHHBAIOT  TONB30BATENLCKHI pabGoTe (npoexTa)

ONHT H paspadarTuBAOT NONHOPYHKIHOHATEHKE npiioxenns 8 Android HITH TOATOTOBKA W

Studio. ciasa
KOMILIEKCHOTO
IKIAMEHa

33 Maremaringeckoe OO0yHalomKeCs  IHAOT  OCHOBE  MATEMATHYECKOID  MOACTHPOBAHHR STEAM  crapran | Hanucanne n
MOJICIHPORAIHE B | peanLHhIX MPOUECCOB W SENeHHH ¢  HCNONL3OBAHMEM NH3LIKOE M JM3ain AANHTA
cpene HHCTPYMCHTOB NPOrPAMMHPOBAHHA; AHATHINPYIOT PC3yILTaTil Mojesei, JAHTAOMHON
NPOrPAMMHPOBAHNA | PCATHIOBAHHLIX B HPOTPAMMHOH  CPCAC. NPHMCHRIOT  MCTOBI paboTh (npoekTa)

BHIYAIHIAIAR 0 ONTHMMBEIMM  PEIyIBTATOS  MOJCAHPOBUHMN; HJIH HOJINOTOBKA H
MPEETHBHO  HCNONLIYIOT  MATEMATHYECKOE  MOACIHPOBAHME  JUIS cjaua
pemenns npoPecCHOHANBHO-TIPAKTHYSCKHX SAAY. KOMILICKCHOTO
IK3AMCHA
Llnxn Ga30BRIX AHCUHILITHA
Komnosent no smbopy
34 Dusnka Ob6yvarommiics Brazeet (pyHaaMenTalbHBIMH 33KOHAMH Kypca obumel OcHoBu Hcexycernennniit
Gu3pEn,  ONMCHIBACT  QHIHYMECKHE WICH, PACCMATPHBACT OCHOBHBIC ANTOPHTMM3AINN | | HHTELICKT B




PA3ACIBl MKOMLHOTO Kypea (MINKH, AHANMIMPYET 3a4auM, npHMenser NPOrPAMMHPORAHKE | CHCTEME
sakonomeproct. TlposoanT miavepenns ¢ npuMencHuMeM (u3mtecKux A oDpazoBanus
HPHGOPOR, AHATHIHPYET NONYYEHHWE Pe3yIbTATh, HCNOAB3YET YyeOHo-

METOIHYECKYK) H CIIPABOYHYIO JARTEPATYPY.

35 IpaxTarym no | lasusit kype cnocobersyer Gosee raybokoMy M3yueHnIo Kypea dHsHKR OcaoBRl [leparormueckue
PEMICHHIO 387124 110 | uepes pewlenye 3a1a4, (POPMHPOBAHIIO METOAOIOIMYCCKHX THAHKHA (1pH AMPOPHTMIIAINKN W | HCCACIORAHMS W
prirke peinennn  uswiccknx  3anay. Hanpaenem wuna QopmupoBanHe n HPOrPAMMIPOBAHN | HHHOBAIIHN

NOCTORHHBIN KOHTPOJIL 3HaHMI, YMCHHI # Hasuxos Oyaymmx yunrenci; A
BAQICET PURIHYHEIMH  METOJIAMH  PCIICHHE 3a4a4  (AHATHTHUYCCKHMM,
rpadHIecKHME, OKCHEPHMENTAILHLIME ®  sp.). B xome xypca

AHATHIHPYET H ONPEICNCT TYTH ¥ petiennn GHINYECKHX 3a1a4.

36 | Baset  pammmx  w | CTyaenTsl 3HAIOT OCHOBHEE NOHATHA W BHAB HHPOPMALHOHHLIX CHCTEN Ocrosbt Hanucanue n
HEPOPMAIKOHHKIE # 0a3 RaiHEX: NTOHUMAIOT CTPYKTYPY ¥ NPHHIANG! paboTH PesSIIHOHREIX uaopMaTHK® B | 3ammTa
CHCTEM Baz nasppx; HA npakTHKe npumeHsior A3eik SQL ana codmanma Gan HAYTLHON WKONE | AMIIOMHOM

Janueix, copruposxs, duastpausy B POPMHPOBAHMA  OTHCTOB; VR / AR u | paborel (poexra)

OUEHHBAIOT CTPYKTYPY 0a JAHHLIX W CHHTCIUPYIOT HPOEKTHRIC PEIICHHS TEXHOMOIHA WITH NOATOTOBKA W

B 00NaCTH HHPOPMAUHOHHLIX CHCTEM. Gaokveiina crava
KOMIUICKCHOIO
IIAMEHA

37 | Texuonoruu Big Dat | OGyuaionmmecs 3HAOT OCHOBHLIE MOHATHH, HHCTPYMEHTH H METOIM Ocrosl Hanucanue n

rexnonorwii Big Data: moryr cosgasars 3anpocst Ha s3eike SQL u uudopMaTHKN B | 3aueTa

npaMensTh afpdextnabie MeToaR OOpabOTKH JIAHHBIX; HCHOABIYIOT HAuANLHON WKONe | AHnIoMHOM

COBPEMEHHEIE HHCTPYMEHTL! LTS BHIYAIHZAUHMH H AHAMH3A JAHHLIX; VR [/ AR n | pabGorm (npoexra)

NPHHHEMAIOT AHATHTHYCCKHE PCIICHHS HA OCHOBE GONLIIMX JAMHBIX K TEXHONOTHA WM TIOAFOTOBKA

ONCHHBAKOT KAYCCTBO JIAHHBIX Gnoxkgeiina caaya
KOMILIEKCHOTO
BAMEHA

Ll mpodTHpYOIMX THCIHITHE
By30BcKHil KOMIOHEHT

38 | Meroauka B stom Kypee oOyqHMommecs IHAIOT HOPMATHBHEIC aKTW B chepe Huxmosnsnas Meparornyeckne
Npenoiasinng obpasosanns  PecnyGankn Kajzaxcran, MeTognl BEACHMS MIKOALHOM ofpazoparensnas | MOAXO/AL!
npeavera JOKYMEHTEIMM M OCHOBHEIC ¢nOCODBI  OUCHHBAHMA;  MPHUMCHSIOT cpena (neaarorsueckas

TPAHIHONHAIC H COBPEMERHEIE METO/IM NPenoaaBanka undopmaruky, a NpaKTHKa, 3-Kypc)

TAKKE IHGPOBLIC 00PAIOBATENLHEIC PECYPChl; AHATHIAPYIOT METO/ih




O0yUeHHN C YYETOM BOIPACTHLIX OCOOEHHOCTEH H YPOBHS NOATOTOBKH

YHQIHXCH, HCMONLIYS payiuuunie  yueOuwe xowreHTnt u  HKT-
HHCTPYMEHTH,

39 Huaxkmosnsnnie 3HaeT NONATHE HHKMOZHBHOID 00pazosanns, UHPPOBEIEC HHCTPYMEHTH H | 5 Mertonnxka [ IpakTakym no
undpossic pecypesl,  NpeAHasHAYCHHLIE IS OOyMaRmHXCA ¢ ocoOmME NPEIIOIABAHHA OLICHKE 3HAHMIT H
ofipajoparTensime o0pasoBATEAbHLIMH  NOTPEOHOCTSMHE,  OPraHH3YeT  NPENOaBIHHCe npeamera yMCHUH
TEXHOMOTHH HHPOPMATHKH B HHKTOINBHON Ccpeae H NEAArorMueckit IpaMoTHO

npumensier MKT-uHCTpyMeHTi; ACMOHCTPHPYET METOJBI &A1 TAIMA
O0pa30BaTeALHOrO NPOLECCH W OCBOCHMA OPHKIAAHLIX TIPOrPaMM,
HANPABTSHHEX HA NOMIEPRKY O0CODBIX YIEHHKOB,

40 Mpaxruxym no | Kype nanpasien ni passurie neaarorHycckiy, METOARYCCKHX HUBBIKOB | 5 Huiosusnbie Hanscanue s
oueHke IHanm# W | B ngpoBkx Kommereniil Gvaymero yanrens wadopmatiki. B xone undposkie 3a1HTa
YMCHHHA NPAKTHKYMa  CTYIRHTLl  HIYYAIOT  OCHOBW  MH(OpMATHKH obpazoBaresibipie | AMTLIOMHOR

undopMannonnbic  npoueccest.  Jlnw  GopMHpOBaHMA  METOAMUCCKOH TEXHOIOI MM paboru (mpoexra)
KOMIICTCHTHOCTH HCTIONIBFVIOTCS COBPEMEHHEIE AIBIKH WM IOANOTOBKE H
NPOIPAMMHEPOBANKS, KOMIBLIOTCPHBIC CHCTEMBI H METOAM  COMIAHHN cj1aua
rpaduxn. B npouecce paipHiHA  HOCAEIOBATCABCKHX  KOMIETEHIMH KOMIUICKCHOTO
JEMOHCTPHpYIOTCH  HaBwkd pabor ¢ Oasamm  nawemix.  BeG- IK3AMCHA
MPOSKTHPOBAHMEM M CO3anueM BuIcokoHTeHTa. B konue xypea
BLITYCKHHKH NOJYHET BOIMOKHOCTh NPOitTH KBLIH(PHKALMIO [0 OlCHKE
AHAHMA nearora.

Linka npoduanpylonmx AHCHAILIHI

Komnonent 1o ssioopy

41 IMpoektuposanme OBy aOmMEc)  NOHHMMAKT  BHILIL,  CTPYKTYPY W negarornyeckue | 6 Hricriomensie Hanueanue u
HPPOBLIX ocoBernocT WHQPOBLIX 0GPAIOBATENLHEIX PECYPCOR; THAIOT TPHHIAIL] undposue T
obpasoBarebubix anTOPCKOrO Npasa, ITHKH i kuGepOesonacuocTn npn paspaborke LIOP; obOpazoBaTCIIBHBIC | AMILIOMHO#
pecypeos no | pa3pabaThiBAIOT  yueOHRIE MATEPHANE € HCNOJBIORAHMEM  OHIAHH- TEXHOIONHH paborel (npoexra)
uHpopMaTHK maarhopM # uHPoBBIX HHCTPYMCHTOB, @ TAKKE MOIYT OUCHWBATH HIIH [IOINOTORKA 1

ApHCETHEHOCTL COIMAMHEIX ITHGIPORKEX PECYPCOB. caava
KOMIUIEKCHOTO
IKIAMCHA

42 Oprauuiaims Ha s1oM Kypee o0y4Mmommecs noHHMaKT OCHOBHLIC MOHATHE O LCJH, Hayxa o6 | Hanncaime »
HAYYHO~ 337a4aX, CTPYKTYPE H JTanax HayuHo-HCCIeJOBaTeNLCKOH paborsl no obpa3zoBaHHK H | 3aImmTa
HCCICNOBATEBCKON | HHPOPMATHRES; TUIAHMPYIOT HCCICIOBATEALCKHE [IPOSKTHL, HCTIONL3YA KNIOSERME TEOPHH | JIHIUIOMHOM




pabOTLI YUALMXCH 110 | HABLIKKM COYIAHMSA HAYHHOR IHIOTE3LI, BHMOOPE METOA0B, COOPa NAHHBIX B obyueHHR paboTel (npoexTa)
undopmaruke B | HX anaiMia; MOryT [pOBEPATH W OUCHHBATH HAYYHBIC JIOKIIbLL, HIH NOATOTOBKA M
CpEAHE Kone MPCICHTAIHH M OTHCTH YYalllNXCH B COOTBECTCTRHH € TpeDOBanHAMY cnava
odopmIcHES, KOMILBEKCHOIO
IKTAMCHA

43 Ocxonst Ofyumiommecs  3HAIOT  OCHOBHLIC  NOHATHS  HHPOPMATHKH, Ouennnanue W | Heenepopanus i
HHPOPMATHEH B | AaNTHPOBAHHEIC JUIA  YPOBHE  HAYAIBHOH  IOKOJIB,  MOHHMAKOT paBHTHE HIHOBAIHA B
Ha9ILHON mKoNe COACPIKANNE, CTPYKTYPY i 0OPAIOBATCABHBIC LICHH KYPCa HHGOPMaTHKH B obpa3oBaiHn

HAYAALMBIX KIACCAX; JEMOHCTPHPYIOT YMEHNR paloThl C NEPCOHAILHBIM (nearormyeckas
KOMIBKOTEPOM, COIAHMSA MPOCTLIX WITOPHTMOB M PeATHIAIHH paboTul npakTHka, 4-kKype)
poboton;  npuMmeEsiOT  undpoBbie 00pazoBATEIBHBEIC  PECYPCBI,

HHTCPAKTHBHHIE HHCTPYMEHTH # oGpasoBarenbibie wiardopmbl B CBOCH

npodeccHONATLHON IeRTeILHOCTH,

A4 VR / AR u|llo sasepmennn Kypca obysaroumecs nonnmaror npusimnm VR/AR n Hekyccrsenanii Hecnecnobanns n
TCXHOIOIHA Onoxvelin-Texsonorni, a TaKme MX PHMEHCHHE,  AHATHINPYIOT HHTEIUIEKT B | HHHOBALIMH B
Gaokuciina TEXHOMOTHUYECKHE PEIICHHS W OHEHMBAT MPHEKTHEHOCTE HHTEPAIlHA CHCTEME 00pazoBaHHK

npu  peamHiaumn  OAI0BKIX  NPOEKTOB. COYAMIOT  HHHOBAIHONILIC obpazosanns (nesarormyeckan
UHPPOBLIE HPOAYKTH! € HCHOIBIOBAHHEM COMCTAHHA BUPTYANBHON CPCiikl NpaKTHKA, 4-Kypc)

H JICHEHTPATHIORANHEIX CHCTEM.




5.3 Marpuua COOTBETCTEHR MCHILY CORCPIKAHHCM IHCUNIUIRHBE H Pe3y/IbTaTaMH 00yUCHHR

Ne HM PO1|PO2|PO3|PO4|PO5S|PO6|POT7|POS | POY

| Hcropus Kazaxcrana

2 | ©unocodun

3 | Counonorus

4 | llonutonorus

S | Kyasryponoras

6 | TMewxonorus

7 | Kasaxckuil (pycexuli) asug +

8 | Heoctpanubii sabik +

9 | UudopMaHoaHo-KOMMYHHKAITHOHHBIC TeXHONOTHH + +

10 | ®usuyeckas xyibTypa

11| Ociossl mpeAnpuusMaTe/beTna i (PHHAHCOBOH IPaMOTHOCTH +
IKOJNOTHA H OCHOBL BEIONACHOCTH KHIHSACKTENLHOCTH +
OCHOBB 8HTHKOPPYIUHOHON KYJIBTYPBI +
MeTosib! HayuHBIX HCCACROBAHMI +

12| BospacTubie # ¢puinonorsyeckie 0CobEHHOCTH PAIBHTHA ACTCH +

13 | lNeuxonorns 8 o0paloBaHui W KOHIETIIHN BIAHMOICHCTRUA I KOMMYHHKAIIHH +

14 | Hayka 06 ofpa3osannm i KIIOMCBEC TCOPHI OGVHCHIA +

15 | Huunosnesas obpasoBatehHas cpesia i

16 | HekyceTBeniuiii HRTEIUICKT B CHCTeMe o0pasoBanus +

17 | Hexarormueckue HCCHS0BAHAS H HHHOBAIMH + +

18 | Onenusanue u pazsurae +

19 | Beejenne B npodeccnio yantein (1eaarorHieckas npakTaka, 1-kvpe)

20 | Ieuxonoro-nesarorsuecxoe OLCHHBaHHE (IIearorHyeckas npaKTHkd, 2-Kypc)

21 | Hexarorngeckne noaxon (MeAarornyeckas npakTuxa, 3-Kype)

22 | Hecnenosanus u wuHoBamun B obpasosauyy (NCAarorHycckas npaxiuxa, 4-
Kype)

23 | ApXHTEKTYPa KOMITBIOTEPHBIX CHOTEM +

24 | OcHOBB WITOPHTMHIALHE H IIPOIPAMMHIPOBAHH +

25 | OGBeKTHO~OPHEHTHPOBAHHOE TTPOIPAMMHPORAHHE +




26 | JIMCKpeTHAR MATEMATHEA *
27 | Teoperuueckne ocHOBH HIPOPMATHEH -
28 | Bucmas MmaTeMaTika +
20 | duuka -
IpagTHEYM 10 pemeHnio 1aaa4 no (puiuxke +
30 | IlpakTHKyM 110 oneHKe 3Hannil 1 yMeani B
31 | Meroauka npenoapauns npeiMera +
32 | Hexnosmsasic tHdposse 00paiopateahbibie TEXHOIOMHN +
33 | Ochosi HHGOPMATHKH B HAYATLHON WKONE P
VR / AR u rexnonorns 6noxyeiina
34 | OC n npuRIIHLe NPOrpaMMbl
35 | llporpaMMupoBanss ONMMITHAIHEIX Ja1AHM +
36 | Muresnekryanbinie cucremsl # loT
37 | OcHoBR poBOTOTEXHHKH
38 | STEAM crapran ausaitn
39 | Web nporpammuponanne
40 | Kpurrrorpadws  sanmmra Janisix
41 | Komnusiorepras rpaduxa i 3D Mogemposansne
42 | KoMObloTepHbie CETH W CETenbie TEXHOIOTHM
43 | O01a9HbIe TEXHOAOIHH B 0OpaoBaHHK
44 | Paspaborka MOGHABHEIX IPHAOKCHHH
45 | Baskl fannbX # HHEPOPMALMOHHLIE CHCTEMbI
Texponornn Big Data
46 | Paspaborxa MOGHALHEIX IPHIOKEHHHN
47 | MareMaTHYECKOE MOJIC/INPOBAHHE B CPEIC TTPOTPAMMHPOBRHIS
48 | TpoexrupoBanwne wHPOBLIX 00Pa3OBATEALHLIX PECYPCOB 10 HEBOPMETHKE
49 | Opranuiais HAYYHO-KCCII0BATENECKON PaloTh yHammxes no
uHpopMaTHKe B cpeaneli wxone
50 | Hanwcanne H 3amura JMnaoMRoi paborst (NpocKkTa) AN NOATOTOBKA W CAaYa -

KOMIUICKCHOTO JK3aMeHa




5.4 Cpoanas Tabanua, oTpakamas 06LeM 0CBOCHHLIX KPEITOB B paspeie Moayacii obpaosareannoii nporpavmmsl 6B01503 — «Hudopmaruas
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6. KOHTPOJIL H OLIEHHBAHHE PE3VIIBTATOB OBYYEHHSA
Hpy noaroroske Gaxasaspa HCHOAKIYIOTCH PAIIHYHBIC HOPMBI OLICHKH H KOHTPO/IA PE3yILTATOR 00YUCHHA: TCKYIIMH KOHTPO/b (BONPOCKHL, TCCTHPOBANKC,
KOHTPONLALIE padOTLI, 3ANIHTA KYPCOBLIX PabOT. JIMCKYCCHR, TPCHMHI, KOIOKBHYM), NPOMEKYTOMHBIH KOHTPOSHL (TECTHpORAHME N0 paziedam yucGHOM
JHCITHTUTHHBL, IK3aMEH, OTYET [0 TPAKTHKE), HTOIOBAs ATTCCTALMA (3aUTa AMIIoMHOoH paboTil, KOMILICKCHBLIR 9K3aMeH ),

Tabanua cHCTEME! OHEHNBANHS

Ouenka no Indposoit “Yo-noe Oueska no Ounenka no Orinéndndaiss
OVKBeHHOM cucTeMe | HxBupasent Ga/L10B coaepARAHME TPAAMUHONHONM cHCTeME ECTS P
OTaHMHBIC 1TOKA3aTCH, BRUIAIOUIHECH
A 4.0 95-100 Oranuno A IHAHUA M HABBIKK
A- 3.67 90-94 N
B+ 333 85-89 Yopamo B BRICOKHE NOKa3aTeaH, XOPOLIHE THAHKS
H HABBIKH
B 3.0 80-84 [Mogasarenn, 3HAHHA W HABBIKA BHILIC
B- 2.67 75-79 Xopomo & cpeiHero
C+ 2,33 70-74 S B
C 2,0 65-69 IoxasaTeny, 3HAHHA ¥ HABLIKH CpeiHNe,
C- 1.67 60-64 Y aosaeTeopuTeInHO D HMEIOTCR HECYIICCTREHIEIC OMHOKH
D+ 1,33 55-59
D 1,0 50-54 YaouneTsopHTeaLHO E SHAEN N URSEIE YRORICTROPART
MHHEMAILHLIM KPHTCPHSAM
IHAHES B HABLIKK HE YAORIETBOPHIOT
F 0 0-49 Heynopnersopurensio FX,F MMEHMATEILIM KDETEDRIM




1 GENERAL INFORMATION

Program Cycle: Bachelor's degree. Level 6 NQF / ECTS

Code and Name of the Field of Education: 6B01 Pedagogical Sciences

Code and Name of the Training Direction: 68015 Teacher Training in Natural Science Subjects
Group of Educational Program: B011 Teacher Training in Computer Science

Awarded Degree: Bachelor of Education in the Educational Program "6B01503 Computer Science"”
Total Credits: 240 academic credits

Duration of Study: 3 ycars

1.1 General Provisions

The educational program is based on the following regulatory and legal framework:

- The Law of the Republic of Kazakhstan "On Education” dated July 27, 2007, No. 319-111;

- The Law of the Republic of Kazakhstan "On Counteracting Corruption” dated November 18, 2015, No. 410-V:

- The Standard Rules for the Activities of Educational Organizations of Higher and (or) Postgraduate Education, approved by the Order of the Minister of
Education and Science of the Republic of Kazakhstan dated October 30, 2018, No. 595;

- The State General Mandatory Standard for Higher and Postgraduate Education, approved by the Order of the Minister of Science and Higher Education of
the Republic of Kazakhstan dated July 20, 2022, No. 2;

- The Rules for Organizing the Educational Process Based on the Credit System, approved by the Order of the Minister of Education and Science of the
Republic of Kazakhstan dated April 20,2011, No. 152;

- The Qualification Requirements for Educational Activities of Organizations Providing Higher and (or) Postgraduate Education, and the List of Documents
Confirming Compliance with Them, approved by the Order of the Minister of Education and Science of the Republic of Kazakhstan dated June 17, 2015, No. 391;

- The Guidelines for Developing Educational Programs for Higher and Postgraduate Education, approved by the Order of the Director of the National Center
for Development of Higher Education of the Ministry of Science and Higher Education of the Republic of Kazakhstan dated May 4, 2023, No. 601 n/q;

- "Professional Standard for Educators” (Order of the Chairman of the Board of the National Chamber of Entreprencurs of the Republic of Kazakhstan
"Atamcken” dated June 8. 2017, No. 133);

- Developed in accordance with the Dublin Descriptors,



The admission requirements for the educational program are defined by the Standard Rules for Admission to Educational Organizations Implementing Higher
Education Programs.,

Applicants for the educational program must take the Unified National Testing (UNT).

Upon admission to the educational program, students will have the opportunity to choose an additional trajectory.

The possibility of further education includes a master's degree in the direction 7M013 - Teacher Training without subject specialization.

1.2 Main Objective of Bachelor's Degree Program 6B01503 - «Computer Sciences:
The preparation of highly qualified, competitive computer science teachers who promote innovative pedagogical ideas and possess comprehensive knowledge in
their professional field.

1.3 Educational Program Objectives

v Providing high-quality professional training for future computer science teachers in accordance with the social needs of society and international education
standards;

v Formation of competencies for future computer science teachers: language, information, communication, social, civic, cultural, research, personal, professional
(pedagogical), educational, and specific (subject-related) competencies:

¥ Mastery of methods for physical, spiritual, and intellectual self-development, formation of a culture of psychological literacy, thinking, and behavior,
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3 CHARACTERISTICS OF THE DIRECTION OF THE PREPARATION ON THE EDUCATIONAL PROGRAM:

3.1 Sphere of professional activity
6B01503 - Bachelor of Education in the specialty "Computer Science” carrics out his professional activitics in the field of education.

3.2 Objects of professional activity

The objects of proféssional activity for the Bachelor of Education in the educational program 6B01503 - "Computer Science” are:

- the teaching process in secondary education institutions of all types and forms, regardless of ownership and departmental affiliation;
- the teaching process in technical and vocational education institutions,

3.3 Functions of professional activity

The functions of the professional activity of a bachelor in the educational program 6B01503 - "Informatics” in accordance with the level 6.1 UBSH / SBSH and
the professional standard "Teacher”:

- training;

- education;

- methodical;

- research;

- social and communicative,



4 EXPECTED LEARNING OUTCOMES
4.1 Learning outcomes educational program
Upon successful completion of the Educational Program «Computer Science», the graduate:

LO1 - Disseminates theoretical knowledge in the field of computer science, fundamental mathematics, and modern information technologies;

LO2 - Effectively applies computer system architecture, operating systems, network technologies, and principles of information security:

[LO3 — Demonstrates acquired competencies in accordance with professional standards, methods of teaching computer science, basics of assessment, effective
methods for solving olympiad and physics problems, innovative technologies in the context of small schools. distance, and inclusive education;

LO4 - Applies psychological and pedagogical knowledge and methods in the educational process and interaction with students, considering their age and
physiological characteristics, and is able to plan and conduct educational work in the professional field;

LOS - Applies object-oriented, web, mobile, and system programming methods in developing algorithmic thinking and software solutions;

LO6 - Uses information and modeling systems, computer networks, cloud services, Big Data tools, and 10T in professional activities;

LO7 - Actively demonstrates in the professional field the basics of robotic system design, principles of 3D modeling, artificial intelligence, VR/AR, and
digital educational resources, as well as theoretical and methodological foundations for scientific research activitics of students;

LOS8 — Understands the fundamentals of entrepreneurship and financial literacy. demonstrates knowledge in developing and organizing startups and STEAM
projects, ecology, and anti-corruption education;

LO9 - Possesses multilingual and communication competencies, is able to communicate professionally in Kazakh, Russian, and foreign languages.



5. STRUCTURE OF THE EDUCATIONAL PROGRAM
5.1 Characteristics of the modules of the educational program 6B01503 - «Computer Sciencen

Module name n—— Name of the discipline Expected Results
1 General education subjects 56 History of Kazakhstan
module Philosophy
Sociology
Political studies
Cultural Studies
Psychology
Kazakh (Russian) Language LO9
Foreign Language LO9
[nformation and Communication Technologies LO1, LO9
Physical Culture 1.O4
Basics of Entreprencurship and financial Literacy LO8
Ecology and Fundamentals of Life Safety LOR
Basics of Anti-Corruption Culture LO7
Scientific research methods
2. Teacher training module 26 | Age and Physiological Features of the Development of Children LO4
Psychology in Education and Concepts of Interaction and Communication LO4
Educational Science and Key Theories of Learning LO7
Inclusive Educational Environment LO3
Artificial Intelligence in the Education System LO7
Pedagogical Research and Innovations LO3, LO7
Assessment and Development LO3
3. Module for teacher as a facilitator 25 Introduction to the Teaching Profession (Pedagogical Practice, 15t Year)
of learning (pedagogical practice) Psychological and Pedagogical Assessment (Pedagogical Practice, 2nd Year)

Pedagogical Approaches (Pedagogical Practice, 3rd Year)
Research and Innovations in Education (Pedagogical Practice, 4th Year)

4. Fundamental training module 31 Architecture of computer systems LO2
Fundamentals of algorithmization and programming LO5
Discrete Mathematics LOI




Object oriented programming 1.LOS
Theoretical Foundations of Computer Science LOI
Higher matematics LOI
Physics LO3
Workshop on solving physics problems LO3
5. Module for the formation of 20 Knowledge and skills assessment workshop LO3, LOS, LO6
pedagogical skills Methods of teaching Computer Sciense LO3, LO4
Inclusive digital educational technologies LO3, LO4
The basics of computer science in elementary school LO3, LO7
VR / AR and Blockchain Technology
6. Module of psychological and 68 OS and application programs LOS, LO7
pedagogical training ing Olympiad tasks LO3, EPS
Intelligent Systems and loT LO6, LO7
Fundamentals of Robotics LO7
STEAM startup design LO3
Web programming 1.O2
Cryptography and Data protection LO7
Computer graphics and 3D modeling LOG6
Computer networks and network technologies LO6
Cloud technologies in education LO6
Mobile application development LOS
Databases and information systems 1LO6
| Big Data technologies LO6
Mathematical modeling in a programming environment LOS5, LO6
7.Scientific module 6 | Designing digital educational resources in computer science LO7
Organization of research work of students in computer science in secondary 1L.O7
school
8.The module final assessment 8 Writing and defending a thesis (project) or preparing and passing a LO2, LO3, LO6, LO7

comprehensive exam




5.2 Elective Course Catalog of the Educational Program 6B01503 — «Computer Science»

Name of the discipline Brief description of the discipline -4ly Prerequisites Post-requisites
(30-50 words) E E 7
2z |3
General education subjects module
University component / Optional component
Basics of The course develops students' skills in running a business,| § +

Entreprencurship and
financial Literacy

managing finances and making rational economic decisions,
which contributes to their successful adaptation in the real
cconomic cnvironment. This subject is aimed at developing
students’ knowledge and skills in the ficld of entrepreneurship,
the basics of economics, managing finances and making sound
financial decisions, During the course, students analyze issues
of financial planning and budgeting. They acquire skills in
managing personal finances and maintaining 2 family budget.

Ecology and Basics of
life safety

Basics of an anti-
corruption culture

The course focuses on learning how to develop environmental
literacy and the basics of safety to ensure a healthy, supportive
and safe environment in accordance with the regulations in the
ficld of life safety, Students critically assess the interaction of a
person with the environment, carry out activities in emergency
situations, actively organize the process of developing
environmental competence. In addition, students logically
define the ecological principles of nature conservation and
nature management, conduct research on environmental
| pollution, and describe the human role as part of an ecosystem.

The course examines the problems of forming an anti-
corruption culture in both historical and modern contexts. In
addition to revealing the universal essence. nature of origin,
and reasons for the sustainability of corruption, it also analyzes
the socio-economic, legal, cultural, moral and ethical aspects
of combating corruption in the Republic of Kazakhstan. The

course cxamines the problems of legal education of citizens,




the process of forming institutions of anti-corruption control
and transparency. The goal of the course is to form anti-
corruption consciousness and legal values in students.

Scientific research
methods

arch approaches. Inductive and deductive reasonings.
itative, quantitative, mixed methods research. Primary and
Secondary research. Action research. Research designs -
descriptive, correlational, experimental, quasi-experimental,
cross-sectional.  longitudinal, case study, cthnographic,
exploratory, explanatory. Variables and hypotheses. Reliability

and validity of research. Reproducibility and replicability.
Random and systematic error. Trangulation. Sampling,
nclusion and exclusion criteria in sampling. Sampling
ods. Collecting data - surveys, interviews, cxperiments,
bservational studies, systematic review. Data cleansing.
Transcribing interviews. Analysing data — statistical analysis,
ontent analysis, discourse analysis, thematic analysis, textual
analysis. Rescarchethics. Peerreview.,

Cycle of basic disciplines
University component

Age physiology and

Pre-service teachers are familiar with the formation of psyche,

Psychology in Education

They are capable of communicating, interacting, and
collaborating with students’ families, as well as engaging in
various other forms of partnership. Moreover, they can create
new connections that support the development of their own

pedagogical practice.

school hygiene its functioning, and the patterns of development. Pre-service and Concepts of
teachers can observe the development of their students, and Interaction and
accordingly, plan and implement age-appropriate learning Communication
processes considering individual needs of students. Pre-service
teachers act creatively and appropriately in different situations
and support learning and well-being of the learers.
Psychology in They are able to apply this knowledge in their teaching practice Age physiology and | Pedagogical Research and
education and concepts |across various educational contexts, Future teachers promote school hygiene Innovations
of interaction and the positive development of leamers by fostering dialogue,
communication interaction, and communication within the educational process.




Educational science
and key theories of
leaming

Future teachers possess key leaming theories, educational
concepts, and modern teaching technologies, which are
essential for the effective implementation of pedagogical
activities within the secondary education system.

Future teachers explore the foundations of pedagogical science
and conceptual understandings of human nature, and they study
learning theories and instructional models. Based on their
understanding of theoretical concepts, future teachers are able
to make pedagogically sound choices depending on various
teaching situations.

They also lcam about instructional technologies and the types
of educational technologies used in the professional practice of
teachers (traditional, innovative, and digital).

Age physiology and
school hygiene

Inclusive Educational
Environment

Inclusive Educational
Environment

In this course, future teachers will understand the diversity of
learners in the learning process and integrate it into the leaming
situation, Future teachers will learn how to support the leaming
of students with SEN using appropriate ICT, instructional and
assistive technologies. They will also work with communities
(teachers, students, parents/carers) to support the psychological
and cthical well-being of students with SEN. The course equips
future teachers with the necessary professional competencies to
ensure that inclusive education meets the special educational
needs of learners with disabilities.

Artificial intelligence
in the education
system

Pedagogical approaches
(3rd year pedagogical
practice)

Artificial  intelligence
in the education system

Students in the educational process learn the basics of using
artificial intelligence and neural networks; understand the
principles of neural networks, their architecture, algorithms and
associative memory networks; manage Al language models
using effective tools: visualize and analyze educational data;
apply gamification methods using Al explore practical aspects
of modeling thought processes and using neural networks to
solve applied tasks.

Educational Science
and Key Theories of
Leaming

/ Pedagogical research and
innovation

10

Pedagogical  rescarch
and innovation

Future teachers receive new knowledge based on rescarch,
master innovative approaches to teaching in order to improve
the knowledge and profession of a teacher, as well as conduct

Artificial intelligence
in the education
svstem

Research and innovation
in education (4th year
pedagogical practice)




ethically practical research in various areas of training and
management of students. Here, the concept of innovative
approaches means solutions aimed at bringing the education
system into line with modem requirements by introducing
innovative, effective and creative-based methods and
technologies into the learning process, This concept differs
from traditional learning models in that it involves the
introduction of changes and innovations in the pedagogical
environment through the use of experience-based, experimental
and constructive methods of thinking.

The course introduces students to the basics of pedagogical
research as the most important tool for the professional
development of a teacher. It includes the main methods of
pedagogical research — quantitative, qualitative and mixed
approaches, as well as the main stages of scientific research in
the ficld of education (from the formulation of the problem to
the analysis of the results).

In addition, the course focuses on modemn research approaches
(Lesson study, Action research, Case study, Mixed methods
rescarch). Particular importance is attached to the critical
unalysis of scientific literature, the clear formulation of
research questions, the choice of the most appropriate methods
for collecting and analyzing data, as well as the observance of
ethical principles in research activities.

11

Assessment

Development

Objective: understanding the value of assessment in the
learning process and the ability to provide constructive
assessment in an ethical manner at various stages of the
learning process and critically evaluate and analyze their
understanding and practice regarding assessment Students can:
* be well versed in a variety of assessment and feedback
methods (for example, formative and final assessment) « apply
pedagogical principles to determine and recognize the levels of
educational competence of students

Inclusive Educational
Environment

Research and innovation in
education (4th year

pedagogical practice)




12

Introduction to the
teaching profession
(Ist year pedagogical
practice)

Pre-service teachers  familiarize  themselves with  the
educational process and the context of the educational
institution and its adaptation to the conditions of future
professional activity.

The prerequisite for the course is that the Pre-service teachers
have completed the courses "Psywehology in Education and
Concepts of Interaction and Communication " and "Age and
physiological features of the development of children" of the
pedagogical component before entering their first pedagogical
practice.

Psychological and
pedagogical assessment
{2nd year pedagogical
practice)

13

Psychological and
pedagogical assessment

(2nd year pedagogical
practice)

Pre-service teachers familiarize themselves with the features of
the integral pedagogical process of an educational institution
and the formation of analytical-reflexive, research, design, and
other skills in the field of psychological and pedagogical
support of the educational process.

The prerequisite for the course is that the Pre-service teachers
have completed the course "Pedagogical Research" of the
pedagogical component before entering  their  second

pedagogical practice.

Introduction to the
teaching profession

(1st year pedagogical
practice)

Pedagogical approaches
(3rd year pedagogical
practice)

14

Pedagogical
approaches (3rd year
pedagogical practice)

During this course, pre-service teachers go through a
comprehensive professional development where they improve
in practice their professional practices and develop their
pedagogical and subject-specific competences necessary for a
teacher (preschool teacher, primary school teacher. subject
teacher. assistant class teacher / curator).

The prerequisite for the course is that the Pre-service teachers
have completed the courses "Methods and Technologies of
Teaching”, "Assessment and Development”, and “Inclusive
Educational Environmen™ of the pedagogical component
before entering their third pedagogical practice.

5.6

Psychological and
pedagogical

assessment (2nd year
pedagogical practice)

Research and innovation in
education (4th year
pedagogical practice)

15

Research and
innovation in education
(4th year pedagogical
practice)

The course focuses on establishing pre-service teachers’
developmental approach towards their own professional
activitics and work environment. The course also emphasizes
the development of pre-service teachers” collaborative,

15

Pedagogical
approaches (3rd year
pedagogical practice)

Writing and defending a
thesis (project) or
preparing and passing a
comprehensive exam




problem-solving and leadership skills. They deepen their
pedagogical skills and develop research skills as well as
practical skills (didactics) in accordance with their area of
specialization,

During this practice period pre-service teachers also collect and
analyze data.test the hypothesis, or make
experimentationsaccording to the research plan created in the
course “Research, Development, and Innovation”. They make
conclusions and explorevarious forms and channels of
communicating the research results in a professional manner.
The prerequisite for the course is that the Pre-service teachers
have completed the courses "Teaching planning and
individualization of learning" and "Research, development and

16

Architecture of
computer systems

innovation"of the pedagogical component,

The student gets acquainted with the history of computer
technology development, computer architecture, physical
properties of internal devices: applies digital representation of
information, as well as arithmetic, logical and algorithmic
fundamentals of computer functioning: knows the educational
model of a microcomputer, machine commands and the
mechanism of their execution.

School course of
Informatics

Fundamentals of
algorithmization and
programming

17

Fundamentals of
algorithmization and
programming

Al the end of the course, students will be able to describe the
structure of the Python algorithmic language, its capabilities,
and the principles of constructing algorithms in a programming
environment; they will master Python control structures, types
of algorithms, loops, lists, tuples, sets and dictionaries, arrays,
and algorithm tracing; they will use basic Python standard
modules, methods of analysis, design, and programming of
applied tasks, apply the right technologies at all stages of
algorithm and program development.

Architecture of
computer systems

Object-oriented
programming

Theoretical foundations
of computer science

At the end of the course, fundamental concepts of informatics
are studied: the basics of information theory, theory of digital
automata, theory of algorithms, information modeling, and the
semantic foundation of informatics. Students acquire skills in

Architecture of
computer systems

Discrete Mathematics




compacting the clement base of computers, comparison
operations, alphabet encoding, searching, and selecting
algorithms. They analyze the efficiency and complexity of
sorting algorithms.

19

Object-oriented
programming

Students know the object, class, and instance structures of

Python; apply the principles of encapsulation, inheritunce, and

polymorphism in practice 10 solve many problems: use the

object approach and OBB to model complex systems in

practice when creating a specific project using the Python
ing language.

Theoretical
foundations of
computer science

Higher mathematics

16

Discrete Mathematics

Students know the basic concepts of discrete mathematics
when solving theoretical and practical problems in the field of
computer science; use logical formulas, set theory, relations
and functions when solving problems; apply combinatorial
methods, properties of graphs and trees to analyze and model
algorithms.

Fundamentals of
algorithmization and
programming

Higher mathematics

17

Higher mathematics

Students understand the concepts of higher mathematics: real
and complex variables, functions, limits, continuity,
differentiation and integration; use derivatives and integrals of
functions of one and several variables, differential equations
and methods of their solution for modeling in computer
science; apply vector algebra, matrices, determinants and
systems of linear equations in solving applied computer science
problems..

Discrete Mathematics

Programming Olympiad

tasks

18

OS and application
programs

Describes the main functions of the operating system and
application programs; uses files of various formats, automates
workflows, applies operating system utilities and application
program capabilities; acquires practical skills in computer
security basics, computer assembly and modemization,
software configuration.

Architecture of
computer systems

Fundamentals of Robotics

19

Programming
Olympiad tasks

He knows algorithms and data structures of programming
languages; analyzes problems in Olympiad format and
develops strategies for solving them; demonstrates skills in

solving Olympiad problems in programming languages: applies

Object-oriented
programming

Web programming




the acquired knowledge to research and solve problems in
educational, practical and professional activities.

20

Intelligent Systems and
loT

Upon completion of the course, students master the basics of
the Internet of Things (loT) and intelligent systems: understand
the architecture of components and their interaction; apply
technologies in projects, analyze device data and their
behavior; evaluate the effectiveness of solutions and develop
smart systems through the integration of sensors, algorithms
and network technologies,

Cryptography and

Data protection

STEAM startup design

21

Fundamentals of
Robotics

As a result of mastering this discipline, students master the
basics of robotics; understand the principles of sensor
operation, program EV3-based models; analyze robot behavior
and evaluate algorithm performance; develop their own
solutions for applied problems in a real or simulated
environment.

Fundamentals of
algorithmization and
programming

Computer networks and
network

22

STEAM startup design

Students understand the basics of developing startup projects
based on STEAM methodology: apply methods of integrating
science, technology, engineering, art and mathematics in the
design  process: analyze crowdfunding platforms  and
organizational resources necessary for the implementation of
the project.

Intelligent Systems
and loT

Mobile application
development

Web programming

Students learn the basics of HTML, CSS, and JavaScript;
understand the structure and behavior of web pages: develop
interactive interfaces and analyze client-server interaction:
evaluate code quality and performance; and develop fully
functional web applications using modern frameworks and
technologics.

Computer graphics
and 3D modeling

Cloud technologics in
education

24

Cryptography and Data
protection

Knows data protection methods and the basics of cryptography:
understands encryption and decryption methods, applies EDS,
data integrity assurance methods, information security
management systems and cryptanalysis methods; effectively
uses information security tools in accordance with standards;
analyzes security systems and synthesizes solutions in the field
of information security.

OS and application
programs

Intelligent Systems and
loT




25 |Computer graphics and |Students know the basics of computer graphics and 3D OS and application Assessment and
3D modeling modeling: ar¢ able o create models of 3D objects, graphic programs Development
primitives, vector images, and also master the creation of
vector images: apply the principles of design and composition
when creating graphic projects: can perform professional
projects and creative tasks using programs Blender, Sweet
Home 3D, Sculptris, SketchUp Make, nanoCAD free.

26 | Computer networks Students know the basics of networks and protocols; Intelligent Systems | Research and innovation in
and network understand the principles of computer network organization; and loT education (4th year
technologies model networks in the Cisco Packet Tracer environment; pedagogical practice)

analyze configurations and routes, evaluate the stability and
security of solutions; design optimized network architectures in
accordance with specified conditions.

27 |Cloud technologies in | Students understand the concepts of cloud services and their Computer networks | Writing and defending a
education role in education; use collaboration tools, analyze platforms and network thesis (project) or

and solutions; create their own educational environments based preparing and passing a
on cloud technologies and evaluate their pedagogical value comprehensive exam

28 | Mobile application Students understand the basics of creating mobile applications; Computer graphics | Writing and defending a
development master the principles of interface and application logic; design and 3D modeling | thesis (project) or

projects in the MIT App Inventor environment and analyze the preparing and passing &
architecture of Android applications; evaluate user experience comprehensive exam
and develop full-featured applications in Android Studio.

29 | Mathematical modeling | Students know the basics of mathematical modeling of real STEAM startup design | Writing and defending a
in a programming processes and phenomena using programming languages and thesis (project) or
environment tools; analyze the results of models implemented in a software preparing and passing a

environment; apply visualization and optimization methods for comprehensive exam
modeling results; effectively use mathematical modeling to
solve professional and practical problems,
Cycle of basic disciplines
Optional component
1 |Physics The student owns the fundamental laws of the course of general Fundamentals of | Artificial intelligence in
physics. describes physical ideas, considers the main sections algorithmization and | the education system
of the school course of physics, analyzes problems, applies programming

patterns. Conducts measurcments using physical devices,




analyzes the results obtained, uses educational, methodological
and reference literature.

Workshop on solving | This course promotes deeper study of the physics course Fundamentals of Pedagogical research and
physics problems through problem solving, the formation of methodological algorithmization and | innovation
knowledge in solving physical problems. It is aimed at the programming
formation and constant control of knowledge, skills and
abilitics of future teachers; possesses various methods of
solving problems (analytical, graphical, experimental, etc.).
During the course, the School analyzes and determines the
ways and solutions to the problems of the physics course.
Databases and Students know the basic concepts and types of information The basics of Writing and defending a
information systems | systems and databases; understand the structure and principles compuler science in thesis (project) or
of relational databases; apply the SQL language in practice to elementary school preparing and passing a
create databases, sort, filter and gencrate reports; evaluate the VR/AR and comprehensive exam
database structure and synthesize design solutions in the field blockchain technology
of information systems
Big Data technologies | Students know the basic concepts, tools, and methods of Big
Data technologies; can create queries in SQL and apply The basics of Writing and defending a
cffective data processing methods; use modern tools for data computer science in thesis (project) or
visualization and analysis; make analytical decisions based on elementary school preparing and passing a
big data and evaluate data quality, VR/AR and comprehensive exam
blockchain technology
Cycle of majors
University component
Methods of teaching | In this course, students know the regulations in the field of Inclusive Educational | Pedagogical approaches
Computer Sciense education of the Republic of Kazakhstan, methods of Environment (3rd ycar pedagogical
maintaining school records and basic assessment methods; practice)
apply traditional and modem methods of teaching computer
science, as well as digital educational resources; analyze
teaching methods based on age characteristics and the level of
training of students, using various educational content and ICT
tools
Inclusive digital He knows the concept of inclusive education, digital tools and TMethods of teaching Knowledge and skills
educational resources designed for students with special educational needs: Computer Sciense assessment workshop




technologics organizes computer science teaching in  an inclusive

environment and uses TCT tools pedagogically competently;

demonstrates methods of adapting the educational process and

mastering applied programs aimed at supporting special

students.
Knowledge and skills |The course is aimed at developing the pedagogical,| 35 Inclusive digital Writing and defending a
assessment workshop | methodological skills and digital competencies of a future educational thesis (project) or

computer science teacher. During the workshop, students learn technologies preparing and passing &

the basics of computer science and information processes, comprehensive exam

Modem programming languages, computer systems, and

gruphics creation methods are used 1o form methodological

competence. In the process of developing research

competencies, skills in working with databases, web design,

and video content creation are demonstrated. At the end of the

course, graduates will have the opportunity to obtain a

qualification in assessing teachers” knowledge,

Cycle of Core Specialization Disciplines
Elective Component

Designing digital Students understand the types, structure, and pedagogical! 6 Inclusive digital Writing and defending a
educational resources | features of  digital educational resources; they know the educational thesis (project) or
in computer science principles of copyright, ethics. and cybersecurity when technologies preparing and passing a

developing leaming centers; they develop educational materials comprehensive exam

using online platforms and digital tools, and they can evaluate

the effectiveness of created digital resources.
Organization of| In this course, students understand the basic concepts of the, 6 Educational Science | Writing and defending &
research  work  of | purpose, objectives, structure and stages of scientific research and Key Theories of | thesis (project) or
students in computer|in computer science; plan research projects using the skills of Learning preparing and passing a
science in secondary | creating a scientific hypothesis, choosing methods, collecting comprehensive exam
school data and analyzing them; can check and evaluste scientific

reports, presentations and reports of students in accordance

with the requirements of the design. =
The basics of computer | Students know the basic concepts of computer science adapled| 5 Assessment and Research and innovation in
science in elementary | for the elementary school level; understand the content, Development education (4th year
school structure and educational goals of the computer science course pedagogical practice)




in elementary grades; demonstrate skills in working with a
personal  computer, creating simple algorithms  and
implementing robots; use digital educational resources,
interactive tools and educational platforms in their professional
activities,

VR/AR and blockchain
technology

Upon completion of the course, students understand the
principles of VR/AR and blockchain technologies, as well as
their application; analyze technological solutions and evaluate
the effectiveness of integration in the implementation of basic
projects; create innovative digital products using a combination
of virtual environments and decentralized systems.

Artificial intelligence
in the education
system

Research and innovation in
education (4th year
pedagogical practice)




5.3 Alignment Matrix between Course Content and Learning Outcomes

Learning Outcomes
Name of the Discipline —

LO1

LO
2

LO 3

LO 4

LO s

LO 6

LO 7

Lo 9

History of Kazakhstan

Philosophy

Sociology

Political studies

Cultural studies

Psychology

Kazakh (Russian) language

+

Foreign language

Information and communication technologies

Physical Cubture

S| Siexiviainaiwin- 2

Basics of Entreprencurship and financial Literacy
Ecology and Basics of life safety

Basics of an anti-corruption culture

Scientific research methods

+

12

Age and Physiological Features of the Development of Children

13

Psychology in Education and Concepts of Interaction and Communication

14

Educational Science and Key Theories of Leaming

15

Inclusive Educational Environment

16

Artificial intelligence in the education system

17

Pedagogical research and innovation

18

Assessment and Development

19

Introduction to the teaching profession (st year pedagogical practice)

20

21

Psychological and pedagogical assessment (2nd year pedagogical practice)

3rd vear practice)

22

Pedugogical -
Rescarch and innovation in education (4th year pedagogical practice)

Architecture of computer systems

24

Fundamentals of algorithmization and progrumming

25

Object-oriented programming

26

Discrete Mathematics

27

Theoretical foundations of computer science

+

28

Higher mathematics

29

Physics
Workshop on solving physics problems

30

Knowledge and skills assessment workshop

31

Methods of teaching Computer Sciense

e+ +




32

Inclusive digital educational technologies

33

The basics of computer science in elementary school

VR/AR and blockchain technology +
34 | OS and application programs K
35 | Programming Olympiad tasks
36 | Intelligent Systems and loT +
17 | Fundamentals of Robotics +
38 | STEAM startup design
39 | Web programming
40 | Cryptography and Data protection
41 Computer graphics and 3D modeling "
42 | Computer networks and network technologics
43 | Cloud technologies in education
44 | Mobile application development
45 | Databases and information svstems
46 | Big Dat technologies
47 | Mathematical modeling in a programming environment
48 digital educational resources in computer science +
49 tion of research work of students in computer science in secondary school +
50 | Writing and defending a thesis (project) or preparing and passing a comprehensive exam +




5.4 Summary table reflecting the volume of disbursed loans in the context of modules of the educational program 6B01503 — «Computer Science»
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6. MONITORING AND EVALUATION OF LEARNING RESULTS

When preparing a bachelor, various forms of cvaluation and control of leaming outcomes are used: current control (questions, testing, control papers,
defense of term papers, discussion, training. colloquium), intermediate control (testing by sections of the discipline, exam, practice report), final state certification
(thesis defense. comprehensive exam).

Grading system table
Assessment Digital
by alphabetic equivalent % content i I:y tradifenal ECTS grade Definition
system points fywsan

A 4.0 95-100 Excellent performance, outstanding knowledge
A- 3.67 90-94 Exciion % and skills

B+ 3.33 85-89 Good B High performance, good knowledge and skills
B 3,0 80-84 Performance, knowledge and skills above average
B- 2,67 75-79 Good C
C+ 2,33 70-74

C 2,0 65-69 Indicators, knowledge and skills are average,
C- 1.67 60-64 Satisfactorily D there are minor errors
D+ 1,33 55-59

D 1,0 50-54 Satisfactorily E Knowledge and skills meet minimum criteria

¥ 0 0-49 Unsatisfactory FX. F (l:(txixlzle‘edge and skills do not meet minimum




