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PecnyOnukaceiHbIH OUTIM Oepy YHBIMAApBIHAA Kalmbl opTa OLTIM Oepy AEeHreniHIH
10—11-ceiabintapeinga «MubopMaTHKa KOHE KAaCaHIbl MHTEIUICKT» IOHIH OKBITY
OOMBIHIIIA 9JIICTEMENIK YChIHBIMAAP KAMTBUIFaH.

Kannet opra Ourim  Oepy geHreuiniy 10—11-chiHBIITaphiHA —apHAJIFaH
«Madopmaruka KOHE JKAaCaHIbl MHTEIUICKT» IIOHIHIH OKYy Oar;apiamachiHa
oMICTEMENIK HYCKAayJblK opTa OiaiM Oepy YHBIMAApPBIHBIH OaclibUIapbiHA, IOH
MYFaliMepiHe, Ou1iM 6ackapMmaiapbl MeH OUTIM OeJiMIEpiHIH MaMaHIapblHA KOHE
OKY-9[1CTEMEIIIK OPTaNILIKTAP/IbIH dAICKEepIEepIHE apHaJFaH.
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KIPICIIE

Koramapl 1udpianaplpy >KOHE KacaHAbl MHTEIUIEKT TEXHOJOTHSIIAPHIHBIH
KAapKbIH/IbI JaMYbI KarJaiibiHaa OUTIM alTyIIbUIapAblH adrOPUTMIIK JKOHE €CenTeyIIiK
oiiNlaybIH, Oarqapiamanay, IepeKTepMeH KYMBIC iCTey, UPPIBIK OHIMACPAL 33ipiaey
KOHE 3aMaHayH TEXHOJIOTHIIApAbl Kayllici3 nmaiiianany JarablUIapblH KaJTbIITACTRIPY
epeKIlie MaHbI3Fa €.

10—11-cembinTapra apHanran «MHpopMaTHKa >KOHE KAacCaHIbl HHTEJUICKT)
MOHIHIH ~ OKy  OaFmapiamachlHa — OMICTEMENIK  HYCKAYJbIK ~ YJTUTIK  OKY
OarjapiiaMachlHBIH MakcaTTapbl MEH MIHJETTEpIH ICKE achIpyla Ienarorrepre
PAKTUKAJIBIK KOJIJIay KOpCceTy MaKcaThIHa d3ipieH l. [Ion Ma3MyHbI TOPT OarbITThI
KaMTHIBI: JIepeKTepAl Oackapy »oHE >KacaHIbl WHTEJUIEKT, alITOPUTMJICY >KOHE
Oarnapiiamanay, OargapiiaMaliblK OHIMIEPAl jkobanay >KOHE 93ipJiiey, aKmapaTThIK
KayINCi3/IiK ’KoHe aIapaTThlK KaMTaMachl3 eTy.

JKacanapl HMHTEUIEKT  TaKBIPBINITAphl  OIPI3AUIIKIEH JKOHE  OipTiHAEH
KYPACIACHAIPY KaruaaThl HET131HJE OKBITBLIAALI. 10-ChIHBIMTA OLTIM adylIbLIap
MaITUHAIBIK OKBITYIBIH HETI3r1 VFBIMIAPBIMEH, MEPICHTPOHMEH, MAaITHHAIBIK
OKBITYIBIH TYPJCPIMEH, aITOPUTMACPIMEH TaHbICAabl. |1-CHIHBINITA >KAaCaHIIBI
HEUPOHIIBIK ~ JKenluiep,  OelceHnuipy  (QyHKUMsUIApbl,  KacaHAbl  MHTEIJIEKT
TEXHOJIOTHSJIAPBIH KOJIJIAaHY cajlajapbl, IIBIFRIH (YHKIHUSUIAPEI JKOHE KAaTeHI Kepi
TapaTy KaruaaTTapbl KapacThIPhLUIAIbI.

[IpakTukanblk  KbI3METKE eneysi keHin OemiHeni: Python  Timinge
Oarnmapiamanay, nepekrep 0azanapeiMeH koHe SQL-MeH Kymbic icTey, BeO-a3ipiiey,
rpadTapAaarkl aNrOPUTMIELP, aKmapaTThIK KayiICi3aiK, KEHEHTIITEH IIbIHAWBIIBIK
TEXHOJIOTUSJIAPHI JKOHE MOOWIIBJI KOCBHIMINIANAp »acay. bijgiM amymbuiap anfFaH
OUTIMIEpIH MPAKTUKAIBIK MIHACTTEP/l MICHTY XOHE ©3/epiHIH HMUQPILIK OHIMIECPIH
a3ipiey OapbIChIHAA KOJITaHAIbI.

OJIICTEMENIK HYCKAYJBbIKTa OKY MPOLIECIH, MPAKTUKAIBIK >KOHE >KO0aJbIK
KbI3METTI YHBIMIACTBIPY, OKBITYAbIH 3aMaHayd oOJICTEPIH KOJIJAaHy MoHE OuliM
aylIbLIapAbIH OKY YKETICTIKTEepIH Oarajay OOWBIHIIA YChIHBIMAAP KaMThUTFaH. OHBIH
HETI3r1 MIHJETI — MyFajliMre OUIIM amylIbUIapbIH JepOECTIriH, alrOPUTMIIK KOHE
CBIHM  OWNAyblH, NHQPIBIK  KY3BIPETTEPIH  KOHE  KAcaHAbl  MHTEIJICKT
TEXHOJOTHSIAPBIH CaHANBl TYPAE KOJNJAaHy IaFIbUIapblH JaMbITyFa OaFbITTalFaH
OKBITY/IbI YHBIMIACTBIPYFa KOMEKTECY.



1. JKAJIBI OPTA BLIIM BEPY JIEHTEHWIHIH 10-11-CHIHBIIITAPBIHA
APHAJIFAH (MH®OPMATHUKA KOHE KACAHJIBI THTEJLUIEKT» IIOHI BOWMBIHIIIA
OKY BATTAPJIAMACBIHBIH EPEKIIEJIIKTEPI

1. XKanmer opra Outim Oepy naeHreiinid 10-11-ceiHBINTaphiHa apHaIFaH
«udopmatuka >KoHE jKacaHIbl HMHTEUICKT» OKY IIOHI OOMBIHINA VIATUIIK OKY
Oarnmapinamacel (Oynan opi — barnmapnama) Kazakcran PecmyOmukacel Oky-arapTy
MUHUCTPIHIH 2022 xbutFbl 3 TaMbizgarsl Ne348 OylipbirbiMeH OekiTiareH Mekrernke
JeHIHT1 TOpOre MEH OKBITYIbIH, 0acTaybIIl, HET13I OpTa, YKaJIbl OpTa, TEXHUKAIBIK
YKOHE KOCIITIK, OpTa OUTIMHEH KeHiHT1 O111M Oepy/IIH MEMJICKETTIK KaIblFa MIHICTTI
CTaHAapTTapbIHA Colikec a3ipaeHTeH (HopMaTHBTIK KYKBIKTHIK aKTiIep/Ii MEMIICKETTIK
Tipkey TizimimMiage Ne29031 G6omblm TipKeNnreH).

«MHpopMaTHKa KOHE KACAH]Ibl UHTEJUIEKT)» OKY IOHI OOMBIHINA YJTUIIK OKY
OargapiiamMacel OUTIM OepyAiH Oa3aliblK KYHIBUIBIKTApbIHA HETI3[EIT€H Ma3MYH]IbIK
KOHLIETITUIEP apKbUIbl O11iM Oepy MeH TopOuesneyaiH OipJiriH 1CKe achIpybl, OUTIM
ATYIIBIHBIH JTYHUCTAHBIMBIH, aJAaMTEpIIUNK KYHIBUIBIKTAPBIH KaJIBIITACTHIPYIbI
KaMTaMachI3 €TE/l.

«MHdpopMaTrKa KoHE KacaH]Ibl UHTEJUIEKT)» OKY IMOHI OOMBIHINA YJTLIIK OKY
OarjapiiaMachlHBIH Ma3MYHBI JKaJIbl OpTa OUTiM Oepy/ll asgKTaraHHaH KeWiH OuTiM
TYUIBIHBIH OOMBIHJA TYJIFAIBIK ©31H-031 KETUIAIPY KY3BIPETTUIITIH, TUIMIK >KOHE
KOMMYHUKATHUBTIK, MOJICHU-JJICYMETTIK, €HOCK, TAHBIMJIBIK, FHUIBIMHU KOHE 3€pPTTEY,
aKnapaTThIK-TEXHOJIOTUSIIBIK HET13r1 KY3BIPETTUTIKTEPII KQJIBIIITaCTBIPYFa
OarbITTaJIFaH.

2. «MHdopmMaTHKa )KoHE jKaCcaH bl MHTEJUICKT» OKY MOHIHIH MaKCaThl: 3aMaHayH
aKMapaTThIK TEXHOJOTHSIApAbl THIMAI MaijanaHy yuiiH OUIIM — amylibulapibl
AepeKTepal 0ackapy >KoHE KacaH[Ibl MHTEIJIEKT, allTOPUTMIICY KOHE MpOorpaMmanay,
nporpaMMaliblK OHIMJAEP/l kolajay »>KOHE d3ipiiey, aKmapaTThlK MPOIECTep,
KOMIIBIOTEPJIIK OWJIay calachIHIaFbl 0a3aibiK O11iM, OLTiK, JaFAbIIApMEH KaMTaMachl3
eTy.

3. «udopmaTrka xKoHE KacaHIbl HHTEIJIEKT» OKY ITOHIHIH MIHICTTEpI:

1) 6uriM anymbLIapAblH 3aMaHayd UGPIBIK TEXHOJOTHIIAP, COHBIH 1IIIHIC
»KacaH]Ibl MHTCJUICKTTIH, IEPEeKTEP/al OHJICY MEH IIPOTrpaMMaIbIK KYHeIep IiH KYMBIC
icTey TMPUHITUTITEP], COHTAN-AK OJap/IbIH KOFaM JaMybIHAAFbI POJIi Typajibl TYCIHIKTI
KaJIBIITACTBIPY;

2) OiLTiM ayImIbUIapabIH OOMBIHAA KACaHJbl MHTEIUICKT, aJrOPUTMIICY KOHE
mporpamMmariay TEXHOJOTHSJIApbhlH  OMIPIIK >KaFjaiiapaa »oHe  Ourim  Oepy
MpOIIECIH/E MPaKTUKaFa OarbITTAJIFaH TalChpMaJIapbl OPbIHIAY KE31HJE KOJAaHy
YUIIH Naiiganany MKeMIUTIKTePiH KAJIbINTACThIPYFa bIKIANI €TY;

3) OuTiM anylbUIApABbIH AJTOPUTMAEPIAIH >KYMBIC HPUHLMOTEPl, JIEPEKTEP
KYPBUIBIMIAPhI JKOHE MAIIMHAJIBIK OKBITY MOJEIBIEPl Typajibl TYCIHITIH, OJIapAbIH
KYMBICBIH MOJIEIIbICY, TallJay >KOHE MHTEpHpeTalusiay MyMKIHIITIH Oepy apKbUIbl
KEHEUTY;

4) OumiM anymbuiapaa OarmapiaMaliblK ©HIMIEPAl, COHBIH immHge web-
KOCBIMIIIAJIApAbl, MOOWJIBAI KOCBIMIAJIIAPILI JKOHE JAepekTep Oa3achIMEH e3apa
OpEKETTECEeTIH XKyHenepal a31piey JaFrAblIapblH KaIbIITaCThIPY;

4



5) OuIiM alyuIbUIapAbIH AJITOPUTMIIK, JIOTHMKAJBIK >KOHE KOMIIBIOTEPIIIK
oiay/Ibl, COHBIH 1IIHE TaIay, TalchIpMaIapbl OeIikTepre 061y, MOJACIBILY JKOHE
THIMI EIIMASPai TaHaay KaOlJaeTiH JaMBITY;

6) OuriM amymbUIapAblH IUGPIBIK MENIiMAep J3ipJiey VIIIH 3aMaHayH
nporpammanay (Python, HTML/CSS, nepexrep 6a3acel, Bu3yaiasl OarmapiamMaiay
optanapsl, frameworks) KypaimapbslH KOJJTaHY JaFIbUIAPBIH KAIBIITACTHIPY;

7) OimiM anmymibulapAa akmaparThlK — Kayimnci3fik, Kpunrorpadgusi >KoHE
JEepPEKTep/Il KOpFay MPHUHITUIITEPl Typajbl TYCIHIKTI, COHJaNW-aK MUGPIBIK OpTagarsl
KaylIici3 MiHE3-KWIBIK JaFIbUIaphIH KAJIbIITACTHIPY;

8)011iM aTylIbUIap/IbIH JKOOAMEH JKYMBIC 1CTEY, COHBIH 1II1HJIE MOCEJIEH] KOIO,
UGPIABIK OHIM/IL 931pJiey, TECTUICY JKOHE YChIHY JaFbUIapbIH JaMbITYFa BIKIAI €TY;

9) OurM  anmymblIapAa  aKmapaTThIK — MOACHUETTI  JKOHE  IHMQPIIBIK
TEXHOJIOTUSIIAP/IbI JKeKe TYIFa MEH OYKIJT Ka3aKCTaHIbIK KOFAMHBIH MY/JIECl YIIiH
naii1ajianyra skayankepuiaiKIeH Kapaybl KaJablITacThIPY;

10) GumiM anmyuibuIapIbiH MHPOPMATHKAHBIH aKaIeMUSIBIK TUTIH JaMBITY JKOHE
KacaHAbl WMHTEIUICKT, aITOPUTMIEP, IPOrpaMMalblK OHIMACPAl o3ipiey JKOHE
aKmapaTThIK Kayilci3AiK TEPMUHACPIH Koca alFaHaa, YFBIMIBIK TYCIHITTH KEHEUTY;

11) «Toyenci3aik >koHE OTAHIIBUIIBIKY, «OIPJIIK MEH BIHTBIMAKY, «IUIIIK TEeH
JKayanmkepuunk», «3aH MeH TopTim», «EHOCKKOPIBIK MeH KOCIOM OUTIKTLIIKY,
(OKaHAIIBUTIBIK TIEH KacaMIIa3IbIK» KYHIBUIBIKTAPBIH OKY TTOHIHIH Ma3MYHBI apKBLITBI
OLTIM anmymIbLIapIbIH OOMBIHA CIHIPY.

10—11-ceiabinTapra apuanran «MHdopmaTiKa skoHE xKacaHAbl HHTEIICKT) MTOHI
OolipIHIIIA OKYy OarmapiiaMachl OUIIM alymIbUIAPABIH JEPEeKTepal Oackapy >KoHE
»KacaH]Ibl MHTEJUICKT, AITOPUTM/ICY JKOHE OaraapiiamManay, OarmapiaaMalibK OHIMIePIl
xo0barnay koHe d31pJiey, aKMapaTThIK KayiNCi3/IIK )KOHE anmnapaTThlK KaMTaMachl3 €Ty
calaliapblHIaFbl  OUTIMIEpiH, OUIIKTepI MEH JaF[bUIapblH  KaJIbIITACThIPYyFa
OarpITTasiFaH. [[oH Ma3MyHBl KOMIIBIOTEpJIIK OHJIayJbl JaMbITyFa MOHE OKYy 9pi
KoJAaHOanmpl ~ MIHAETTEpAl  miemy  OapbIChlHAA ~ 3amMaHayW  aKoaparThIK
TEXHOJOTUSJIAPAbl IPAKTUKAIIBIK TYPFBIJIaH KOJAaHyFa MYMKIHJIIK Oepei.

barnapiaMaHblH, adpbIKIIa €peKIIeTiri — alrOpUTMIIK, JIOTUKAJIBIK KOHE
€CeNTEeYJIIK Oiayibl, AEPEKTEPl TANIay, MOJACIbALY, Oaraapiaamanay xKoHe HUPPIbIK
HennMaepal 931piiey JarAbUIapblH JKyHenl Typle AaMmbITy. JKacaHIbl MHTEIUIEKT
O1pi31l TypAe OKBIThIIAAbI: 10-ChIHBINTAa MAIIMHAJIBIK OKBITY/IIH HET13T1 YFBIMIAPHI,
neprenTpoH xoHe k-means, k-NN, CBI3BIKTBIK perpeccusi alropuTMaepiHeH OacTar,
l1-ceiHBIITA  >KacaHAbl HEHUPOHIBIK KEJIUIEP apXUTEKTypachl, O€JICEeHIIpy
GyHKUOUSIIAphl, JKAaCcaHIbl ~ MHTEIJICKT  TEXHOJIOTHSUIAPBIH  JKIKTEY,  IIIBIFBIH
byHKIUSIIaphI )KOHE KaTeHI TapaTy KaFuaTTapblHa JeiiH KapacThIPbUIA IbI.

barnapnaMaHbIH MpakTHKAIBIK 0areITTHUIBIFBI Python Timiuae Garmapnamanay,
PEKypCcHsl KOHE CYphINTay aNTOPUTMICPIMEH JKYMBIC icTey, rpadTapaarsl
aNTOPUTMIEP/l 3epaeliey, BeO-KOChIMITIanap ibl 931pJiey, IepeKkTep OazaiapbIMEH KoHE
SQL-MeH xkyMmbIC icTey, MOOWJIBJII KOCBIMILIAJIAp >Kacay, COHAai-aK KEHEHTIITeH
IIBIHAWBUTBIK TEXHOJIOTHSUIAPBIH 3€PTTEY apKbUIBI XKY3€Tre achIpblIaabl. AKIapaTThIK
Kaylincizikke, Kpunrorpadusra, IepeKkTepil KoprayFa, 0J0KYeHH TEeXHOJOTUSIChIHA,



BUPTYAJIJIbl JKEKE JKEJJIEpre MoHE IPOLEccOp apXUTEKTYpPaChIHBIH HET13/IepiHe
epeKIle Ha3ap ayAapbuUIabl.

OKy MoHIHIH Ma3MYHBI OLTIM alylIbUIapAblH 1epOecTiriH, JKayanKepuIuliriH,
THIMII TIETIMSP/Il TaJIIay )KOHE TaH Ay KaOUTeTiH, MPAaKTUKAIBIK MIHASTTEP 11 IICTITy
YIIiH TUQPIBIK TEXHOJOTHUSIIAPABl KOJJAHy JKOHE ©37epiHiH OarmapiamManbiK
OHIM/JICPIH Kacay JaF/bUIapblH KaJbIITACThIpYFa bIKMal eTei. JKeke xoHe OipiieckeH
KBI3MET OapBICBIH/IA «TAYEJICI3AIK JKOHE OTAHIIBUIIBIKY, «OIpJIK JKOHE BIHTBIMAKY,
COIUIMIIK KOHE JKayallKepIIUNK», «3aH KOHE TOPTIID, «EHOCKKOPJIBIK JKOHE KOciOu
OLTIKTUIIKY, «©KacaMOas3abIK JKOHE YKaHAIIBUTIBIK KYHJIBUTBIKTAPBI
KaJIBIITACThIPBLIAIbI.

4. «MudopmaTtuka >koHE KACaHIbl WHTEIUIEKT» OKY IIOHI OOWBIHIIA OKY
KYKTEMECIHIH KOJIEMi:

1) 10-ceIHBINITa — anTachlHa 2 caraT, OKY JKbLIbIHAA 68 cararT;

2) 11-ceiHbBINTa — anITachlHA 2 CaraT, OKY XKbUIbIHAA 68 cararT;

Oky moHi  OoWblHIIA  OKYy  JKykTeMeciHiH  kenemi  «Kazakcran
PecnyOnukaceiHgarsl OacTaysbllll, HET13T1 OpTa, KaJIIbl OpTa OUTIM OEpyY/liH YJTLIIK OKY
xocrmapiapblH OekiTy Typainby Kazakcran PecnyOnukacbl buliM kKoHE FBUIBIM
MuHUACTpiHIH 2012 xputFbl 8 Kapamagarbl Ne5S00 OyiipbiFbIMeH O€KITIITEH
(HopMaTuBTIK KYKBIKTBIK aKTLIEpl MEMJIEKETTIK Tipkey TizutiMiHzae Ne8170 Oonbln
TIPKEJTeH) YJITJIIK OKY *OcCMapbiHa OaliJIaHbICTBI OOJIAbI.

«MHpopMaTrKa KOHE JKacaH]Ibl UHTEJUIEKT)» OKY IMOHI OOMBIHINA YJTLUIIK OKY
OarnmapiiaMachl KYHABUIBIKKA OarlapiiaHfaH, TyJFara OarjapliaHfaH, KY3bIPETTLIIK,
CBIHAAPJIBUIBIK, 1C-OPEKETTIK, KOMMYHHUKATHUBTIK OHE WHKIIFO3MBTI TOCUIAEPI
KOJIIaHy apKbUIbI ICKE aChIPbLIaIbl.

Yrarutnk oky OargapiiaMachbIHBIH Ma3MYHBI TICHXOJIOTHSUIIBIK-MEIUITTHAIBIK-
NearoruKaiblK KOHCYJIbTAIMSIAPIbIH YChIHBIMIAPhIHA COMKEC epekie OunmM Oepy
KOKETTUTIKTepl Oap OLIIM anmylIbUIapJblH KEKE€ MYMKIHIIKTEPIH €CKEpE OTBIPHII
oeitimaenei.

«MHpopMaTUKa KOHE JKACaHIbl HHTEJUIEKT» OKY I[IOHI OOWBIHIIA OKY
OarJapiiaMachblHbIH Ma3MYHBI OKY OesiMepl OoibIHIIA YHbIMAACTBIPbUIFaH. benimaep
CHIHBINITAp OOMBIHILIA KYTIJIETIH HOTHXKENEp TYPIHAErl OKYy MakKcaTTapbl KaMTbUIFaH
OeJiMIIIeNIepICH TYPAIbI.

Op OesiMIlie/le KOPCETUINEH OKY MakcaTTapbl MyFalimMre OuTiM alyliblIapMeH
KYMBICTBI KYHEIIl )KocTiapiiayFa, COHJai-aK oJap IbIH KETICTIKTepiH Oaranayra )KoHe
OKYJIBIH KeJieCl Ke3eHAepl Typalibl Xabapaap eTyre MyMKIHJIIK Oeperi.

5. OKy noHIHIH Ma3MYHBI 4 OOJIMHEH TYPaJIbl:

1) nepexTepi 6ackapy JKOHE KacCaH bl UHTEIUICKT;

2) alropuTMEY K9HE Mporpammaray;

3) mporpamMmabIK OHIMIEPAl )Kobanay xKoHe d31pIiey;

4) aknapatThIK Kayirnci3/iK.

6. «Jepekrepai Oackapy >KoHEe >KacaHIbl HHTEIUIEKT» OeiiMi Kelneci
OesiMIIIeNIep/Il KAMTHIBI:

1) nepextep KopbiH Oackapy xyienepi (JAKbX);

2) MaIHAIBIK OKBITY MOJICIIbIEPI.



7. «AnTOpUTMIIEY KOHE IMporpaMmanay» OejiiMi Kejeci Oemimiinenepi
KAMTHIBL:

1) pekypcHuBTi af1icTep JKHE AEPEKTEP KYPHLIBIMBI;

2) anropuTMAEp/l kobanay *KoHe Taaay.

8. «lIporpammansik eHIMAEpPAl k00anmay xKoHe d3ipiey» OeiniMi Kemneci
OemiMITienep/ i KAMTHIBL:

1) mporpamMmabIK OHIMIEPAl d31pIiey.

9. «AKMapatTThIK KayilCi3/IiK )KOHE allllapaTThIK KaMTaMachl3 €Ty» 0eliMi Keeci
OoIMILIEH] KAMTHU/IBL:

1) kpunTorpadus xoHe AEPEKTEPi KOopray;

2) opTaJIbIK MPOLIECCOP APXUTEKTYPACHI.

10. 10-ceinbinka apHasnFan «HbopmaTHKa KOHE KACAHIbl HUHTEIUIEKT» OKY
MOHIHIH 0a3aJIbIK Ma3MYHBI:

1) «XKacanunpl wuHTemIeKkT»: JKacaHAbl UHTEIUIEKTIHIH JaMy TapHuXbl;
MamuHanblK OKBITYJIBIH HETI3r1 TYCiHiKkTepl; [lepuenTpoH >koHE OHBIH KbI3METI,
MarmmuHanbIK OKBITY MOJIEbACPi; MalnHaIBIK OKBITY aTOPUTMIEPI;

2) «Anroputmaey xoHe mnporpammanay (Python)»: Pekypcusi; Cypsintay
ANrOpUTMIEPL;

3) «Web-xko0anay»: web-0eTTiH KypbuibiMbl; HTML-zaeri MoTiH aHe Ti3IMIED;
Mynbsrumenna xoHe cinrtemenep; HTML-naeri kecrenep; CSS Herizaepi; web-0eTTi
oe3enaipy; Dnementrepai opHanacteipy (Flexbox / Grid); web-6ertig maketi; Web-
KOCBIMIIIA 931pJIey;

4) «Jlepexrep 6a3acel (DB Browser for SQLite sxoHe T.6.)»: JlepekTep KOPHIHBIH
Herizaepl xkoHe xobamay; JlepekrepMmen Manumysmus skacay(SQL); CypanbicTap
XKoHe jaepektepl Tannay; Web-0eTTiH nepekrep 6azackimeH Oaitnanbichl (Python);
Full-stack >xo0anbI a3ipiey.

11. 11-ceibinka apHanFaH «HpopmaTHKa KoHE KAcaHIbl HUHTEIUIEKT» OKY
MOHIHIH 0a3aJIbIK Ma3MYHBI:

1) «Kacanasl wunHTeIeKT»: Helpouasik xemiaep; JKacaHapl HHTEIIEKT
MIHJIETTEPiHIH KJaccudukanusacel; HelpoHIbIK Kenuiepal MOJEIbACY;

2) «I'padrapnarer anroputmuep (Python)»: I'padrTap Teopusicel; Kennenen
13ney anroputMi; TepeHiHeH i3ney anroputMmi; EH Kbicka xonnbl i3aey; ['padTs
alHaJIBII OTY;

3) «AxnapaTThIK Kayimncizaik»: Akmapartelk Kayincizmik; [udpnay omictepi
(RSA); brokuetin; Buptyanmpl xKeke Kei.

4) «lIpomeccop apxurekTypackl»: KommbloTepAiH JOTHKAIBIK Heri3aepi:
Jlorukaneik cei30anapasl kobanay; Komanmamap KUBIHTHIFBIHBIH (X86 u ARM)
aApXUTEKTYPAaCHI,

5) «Uudpasik enimumepai a3ipiaey»: IT StartUp; KeneWTinreH mbHABIK
TEXHOJIOTUACH; MOOMIIBA1 KOChIMIIANAP KOHCTPYKTOPBI; MOOUIIBI1 KOChIMILIATAP IbIH
uHTEpPeiciH a3ipiey; MoOuba1 KOCBIMIIAHBI Kacay .



2. JKAJIIBI OPTA BLIIM BEPY JEHTEWIHIH  10-11-
CBHIHBINITAPBIHA APHAJIFAH «MH®OPMATHUKA KOHE JKACAHBI
WHTEJUIEKT» TIOHIHIH OKY BAFJAPJAMACBIH ICKE ACBIPY
BOWBIHIIA JICTEMEJIK YCHLIHBIMJIAP

[{udprablKk TEXHOJOTHSUIAp MEH KacaHIbl MHTEIUICKTTIH KapKbIHIbI JaMYbI,
oJlapIbIH O151iM Oepy, SKOHOMHKA KOHE KOCc10M KbI3METTIH TYPJIi cajanapbiHa OejceH/ 1
EHTI31Ty1 JKaJmbl opTa 611iM O6epy Ma3MyHBIHA JKaHa Tajantap Kosabl. Kazipri OutiM
anymsl  MUGPIBIK  KypalgapAbl MEHrepin KaHa KOWMai, aJropuTMJIepiiH,
OarapiiaMalblK SKYHeJIep MEH KacaHAbl MHTEIUIEKT MOJENbIEPIHIH KYMBIC ICTEY
KaFUJIaTTapbIH TYCIHY1, IEPEKTEPMEH KYMBIC icTel O11y1, U PIBIK OHIMAEP 931picyi
KOHE aKMapaTThIK KayilCi3gikTi KamTamachli3 eryl Kaxer. 10—11-ceiHbImTapra
apHasiran «MHdopmaTiKka jKoHE KacaH/Ibl UHTEIUIEKT» OKY IOHI OChI KY3BIPETTEp/Ii
KQJIBINTACThIpyFa OaFbITTANIFaH KOHE TOPT OaFbITThI OIPIKTIPEl: IepeKTepal Oackapy
KOHE KacaHIbl MHTEIUICKT, aITOPUTMACY >KoHE Oarnmapiamanay, OaraapiiaMaibIk
eHIMJIEpAl JKo0anay >KOHE 93ipJiiey, aKMapaTThIK KayllCI3AIK JKOHE amnmapaTThIK
KaMTaMachI3 €Ty.

barnapiaMaHblH TNPaKTHKANIBbIK OarbITTBUIBIFBl OUTIM — allylIbLIapFa ajifaH
OUTIMAEpPIH OKYy »OHE KOJIaHOaibl MIHAETTEpl Iienry OapbiChlHAA KOJIJaHyFa
MYMKiHAIK Oepenai. 10-chiHBITa OJap MAIIMHAIBIK OKBITY aJITOPUTMIEPIMEH,
PEKypCHs JKOHE CYphINITay anroputmiepiMer kymbic icterai, HTML »xone CSS,
nepextep 6azanapsl MeH SQL Heri3aepin MeHrepeni, Python TiniH naiiganaHa OThIPHII
BeO-KOChIMIIIanap  d3ipyeal. 11-ceiHbITa OLTIM — anymbIap — rpadTapaarsi
ANTOPUTMIIEP/Il, aKMapaTThIK KAaYINCi3/iK MeH Kpunrorpadus HEeri3epiH, MpoIeccop
ApPXUTEKTYPAChIH, KEHEWUTIITeH IIBIHAWMBUIBIK TEXHOJOTUSIIAPBIH 3€pACNICH Il JKOHE
MOOMIIB1 KOChIMITIAap >KacauIpl.

barnapiaMaHblH HET13r1 OaFbITTAPBIHBIH OIpl — JKacaHIbl MHTEIEKTT] O1pi3/l
Typae OKbITy. 10-cbiHBIITa OLIIM andylIbulap >KacaHAbl HWHTEUICKTTIH JaMy
TApUXBIMEH, MAaIIUHAIBIK OKBITYABIH HETI3TT  YFBIMIAPBIMEH, TEPIENTPOH
KYPBUIBIMBIMEH, MAIIMHAJIBIK OKBITY TYpJIEpIMEH TaHbIcalbl koHEe k-means, k-NN
KOHE CBI3BIKTHIK PErpeccHus alTOpUTMIEPiH Moenbaeiai. 11-chiHbINTa KacaHIbl
HEUPOHJIBIK JKEJUIep apXUTEKTypachl, OeiceHaipy GyHKUMSUIApbI, KacCaHIbI
MHTEJUIEKT MIHJETTEpl MEH TexHojorusuiapsl, MSE oprama KBaJpaTThIK KarTecl,
COHJIali-aK KaTeHI Typa JKOHE Kepl TapaTy KaFruaaTTapbl TYKbIPhIMIAMAIIBIK JICHTeiIe
KapacThIPbLIA/IbI.

Ocsinaiiina, 6armapiamanay, IepeKTepMeEH KYMBIC 1ICTEY, MOJICIIBICY, ITUMPIBIK
OHIMJEPII d3ipiiey KOHE KOOAmbIK KBI3METTI  VINTACTHIpyFa  HETI3JeNTeH
«MHbopmaTrKa XoHE KACaHIbl MHTEJUICKT)» IMOHI OOMBIHINA OKBITYIBI SJIICTEMENIK
TYPFBIJIaH CayaTThl YHABIMAACTBIPY OUTIM adymIbUIAPIBIH ANTOPUTMIIK, JIOTHKAIBIK
YKOHE €CENTeYJIK OWJIayblH, IepOECTIriH, TajIay, *Kobanay KoHe THIM/II IeIMAEP Il
TaHJay KaOlJeTTepiH HaaMmbITyFa bIKnan eteqi. barmapiama Ma3sMyHBIH MEHTepy
3aMaHayd MUQPIBIK TEXHOJOTHUSUIAD MEH >KacaHabl MHTEJUICKTTI CaHalbl opi
PaKTUKAJIBIK TYPFBIIaH KOJAaHyFa AaspJIbIKThI KAJIbIITaCThIPyFa MYMKIHJIK Oepei.



Kannwbl opra Ois1im Oepy nenreiinin 10—11-chIHBIITAPBIHA APHAJIFAH
«MHpopmaTHKa xKIHEe )KaCAHAbI HHTEJVICKT» OKY IOHI 00ibIHIIA YITLIIK OKY

1) 10-ChIHBIII:

OargapiamMacbiHa TYCIHIKTeMe

benimuaep | TakpIpsITITap | OKy MakcaTTapbl TyciHikreme
1-Toxcan
Kacanner | XKacanbl 10.1.2.1 xacannbl | baranay: Tapuxu kezennep («KU
UHTEJUIEKT | UHTEIIEKTIH WHTEJUIEKTTIH namy | Keictapbl» MeH « KU kextemaepi»),
JaMy Tapuxbl | Ke3eHJEPiH Taljay >KOHE | anmapaTThIK €CenTey KyaTbIHBIH apTybl

TEXHOJIOTHUsIIap MeH | jkoHe Big Data Ty:KbIpbIMAaMachbIHBIH
JIepeKTep  KeJIeMiHJETi | maiaa 00JIybl apachIHIaFbl ©3apa
e3repicrep OHBIH | OalIaHBICTHI TYCIHY.
namybsiHa — Kamaid  ocep | Kyrinerin HoTmxke: binim amymsr KU

€TKEHIH Talaay

ABOJTIOLUSCHIHBIH HET13I Ke3eHIePiH
aMKbIHAANbI )KOHE MAIIMHAJIBIK OKBITY
MYMKIHAIKTEPiHIH KapKbIHABI 6CYy1
HEJIKTEH JI9J1 COHFBI OHXBUIIBIKTAp/1a
OOJIFaHBIH JISJICINII TYpe TYCIHAIpe i
(TaHOaMaHFaH IEPEKTEPIiH OpacaH
KOJIEMiHIH KOJDKETIM/I1 O0TyBI JKOHE
KYarTThl IPOLECCOPIapAbIH Maiiaa
00JTyBI).

MammHanbIK
OKBITYIbIH
HeT13T1
YFBIMJIAPBI

10.1.2.2 MAaIlIHHAJIBIK
OKBITYIbIH HeT13r1
YFBIMJIapbIH (Mozens,
OKBITY, OKBITY JepeKTepi,
HEri3r1  Oenrijepi XKoHe

OoipKay) TYCIHIIPY

Baranay: MammHanbIK OKbITY1bIH Oec
HET13r1 KOMIIOHEHT] apachblH/aFrbl ©3apa
OailaHbICThI TYCIHY. «OKBITY
nepekTepin» (bacTankpl aKmapaTThl)
KoHe «Oenruiepa» (Tanaay YL
O6JIIHIN abIHATHIH CUITaTTaMaJIap/ibl)
axpIpaTa Oy, COHJIal-aK «OKBITY»
MPOIECiHIH ©31H OHBIH HOTI)XKECI — kKaHa
JepeKTep OOMBIHIIA «OOIKAM
KacalThIH albIH «MOJIEJIbJICH
XBIpaTy.

Kyrinerin HoTmxke: binim amymist 6ec
TEPMUHHIH 9pKaCHICHIHA TYPBIC
aHbIKTaMa Oepeil ’KoHE YChIHBUIFaH
MPaKTUKAJIBIK MIHJIETT] (MbICAJIBI, CIIAM-
CY3TiHIH HeMece MY3bIKaJIbIK YCHIHBIM/IAP
KYHMECIHIH KYMBICBIH) COTTI KIKTeIl,
OHJIaFbI JIepeKTep/i, Oenrinep/i,
OKBITY/IbI, MOJIEJIB/I1 5KOHE OOKAM/IBI
KATeci3 aHbIKTal/Ibl.

[Iepuentpon
YKOHE OHBIH
KBI3METI

10.1.2.3
KYPBUIBIMBIH
CaJIMaK,
(GYHKIUACHL,
CHIIATTAY;

NepIENTPOH
(xipicrep,
Oencennipy
IIBIFBIC)

baranay: KapanaiibiM skacanabl
HEHPOHHBIH 0a3aJIbIK ApXUTEKTYPAChIH
Oury. OpOip KOMIIOHEHTTIH JIOTUKAJTBIK
peIiH TyciHy: KipicTep (OacTankbl
NepeKTep), canMak KodPppuIeHTrepi
(opOip CUTHANIBIH MAHBI3ABLIBIFHI),
oencennipy GyHKIUICH (TIemiM
KaObl11ayFa apHaJIFaH epeke Hemece




10.1.2.4 3JICKTPOHIbI
KecTenepae Oipmik
ceKipic (XeBucatin)
(YHKIUSACHIH KOJIAHBII,
MEPLUENTPOH  >KYMBICHIH
MOJICIIbJICY KOHE
CaJIMaKThIH e3repyi

OKBITY YIEpiciHEe Kaai
ocep eTeTiHIH TYCIHAIpY

IEK) KOHE IIBIFBIC (KOPBITHIHIBI
HOTHKE).

KyTtinerin HaTmke: biim amymisr
MePIETNITPOHHBIH KYPBUTBIMBIH ChI30a
TypiHjae OeliHeneli (Hemece TabliH
ChI30aaFbl SIEMEHTTEPl KaTeci3
OeIrineil) )koHe aknapaTThl OHJIEY
OapbICBIH/IA TOPT HETi3T1 KOMIIOHEHTTIH
OPKAMCHICHI KaHJIall KbI3MET
aTKapaTBHIHBIH ©3 CO31MEH TYCIHIIpesi.
baranay: KapanaiibilM HEHPOHHBIH
MaTEeMaTHKAIBIK MOJICTIIH O1Ty.
DNEKTPOHBIK KeCTe Kypaaaphbl
(Excel/Google Kectenep) apKbiib
CyMMaTop (HhOpMyJIachIH JKOHE IIEKTIK
OenceHaipy QYHKIHSICHIH KY3€Tre achIpy
JTaF IBICHI.

Kyrinerin natmxe: binim amymist
ANEKTPOHBIK KeCcTe e MePIEHTPOHHBIH
KYMBIC ICTEHUTIH MaTeMaTHKAJIBIK
MOJIETIH KYpaJbl, caTMaK

K02 PHULIMEHTTEPIH O3repTeIi )KOHE
OJIapJIbIH JIOTUKAJIBIK OMEpallisHbIH
KOPBITBIH/IBI HOTH)KECIHE KaJlail ocep
€TETIHIH KOPHEKI Typ/ie KepceTe/i.

MamnHanbIK 10.1.2.5 MammHaNbIK | baranay: bactankel nepekrepre
OKBITY OKBITY TYpJIEpiH | OalIaHBICTHI OKBITY MapaIUrMachlH
MOJIEJbIepl (MyFraigiMMeH, aHBIKTal OlTy: OeNruIl xKayanTapsl 6ap
MYFaimci3, Herizzen) | TaHOamaHFaH AepeKTepaiH OOTybI
KIKTEY (MyFaJliIMMEH OKBITY), TaHOAIaHOAFaH
JIepEKTEePIeH KAChIPBIH KYPbUTBIMIApAbI
aHbIKTay (MyFaJlIMCI3 OKBITY) HEMECe
OpTaJiaFbl MapamnaTTay//kaszajay xyieci
apKbLIbl OKBITY (HBIFAUTYMEH OKBITY).
Kyrinerin HoTnaxke: binim amymist
YCHIHBUIFAH MPAKTHKAIBIK KercTepIi
OKBITY TYpPJIEpIMEH KaTeci3
COMKeCTEeH IIpe/Ii.
MamuHansIK 10.1.2.6 >71eKTpOHIBIK Baranay: Anropurmiaepain
OKBITY/IbIH KecTenepie reOMETPHSUIBIK JKOHE MAaTEMaTUKAJIBIK
QITOPUTMAEP] | MPAKTUKAIIBIK MOHIH TYCIHY. [lepekTepi TonTacTsIpy
TarchIpManap/blH YILLIiH HYKTEJIEp apachIHaFbl

mieniMii Tady yuriH k-
means (eH JKaKbIH
KepILiJep) )KoHe
CBI3BIKTBIK PETPECCHS
OKBITY aJITOPUTMIEPIH
MOJIETBACY

KaIIBIKTBIKTHI €cenTel 01Ty, COHIal-aK
MoHIep/li 6oyKay YIIIH TPEH| ChI3BIFBIH
KOCY apKbUIbI HYKTEJIIK Jrarpamma Kypy
JIaFABICHI.

KyTinerin HoTm:ke: binim anyibr
JIepeKTeP KUbIHBIH KJIacTepJiepre
KOpHEKI Typze 0oy HeMece CaHIbIK
ypaictepi 60iKay YIIiH ChI3BIKTBIK
PErpeccusiHbIH TPEH]T ChI3bIFBIH KYPY
MaKCaTbIH/1a JIEKTPOHIbIK KeCTelepaeri
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MaTeMaTHKAaIBIK (opMyJanap MeH
JepeKTepl Tannay KypaiiapbiH
KOJIJIAHA/IbL.

AJIropuT™
JIey KOoHe
porpaMma
nay(Python

)

2-TOKCaH
Pexypcus 10.2.1.1 pexypcunTi xoHe | baramay: bazanbik kagamapl (asKTamy
UTEPaTHBTI LIAPTHI) XKOHE PEKYPCUBTI KaJaM/Ibl
ANTOPUTMACPI1 axpIpaTta Oury. [lukial (MTepausHb)
CaJIbICThIpa OTBIPBIIL, | XKoHE (DYHKIMSIHBIH ©31H-631 IIaKbIPYbIH
PEKYPCUSHBIH AKYMBIC | (PEeKYpCHUSIHBI) KOJIJIaHy Ke31HJE JKal
ictey NPUHIUITIH | IIBIFIHAAPHIH (MIAKBIPYJIap CTETriH
TYCIHIIPY; naianany) )KoHe KOATHIH
OKBLTBIM/IBUTBIFBIH CATBICTBIPA O1Ty.
KyTtinerin HoTmoke: bixim amynisr
PEKYPCUSHBIH J)KYMBIC ICTEY MEXaHU3MIiH
TYCIHIpe/i, OHBIH asKTaIybl YIIIiH
MIH/ICTT] IAPTTHl AHBIKTAUIBI KOHE
KaHJ1all JKaFaainapaa MUK, al KaHaam
JKarqanaapaa peKypCcusiHbl KOJIJIaHy
THIMJIIPEK €KEHIH JONeIIeH anabl.
10.2.1.2 Baranay: Python Tinmiane pekypcuBTi
TaTnChIpMaiapablH (YHKIUSHBI KYPY JOTHKACBIH MEHTEpY.
memimMin  Ttaby  ymiH | [lekci3 peKypcus MEH CTeK TOJBIN KeTy
pexypcusHbl  KonaaHbin | KaTeciHiH (RecursionError) annein
porpamMma a3ipiey QJIATBIH TYphIC 0A3aJIBIK YKaF Al IbIH
MIHIETTI Typae OOMyBI.
KyTiserin HoTH:ke: binim anyib
MPAKTUKAIBIK MIHIETTI (MBICATIBI,
¢bakropuanasl Hemece PubOHAUUH
CaH/apbIH €CeNTeyl) COTTI HIeIEeTIH
KOHE JYPbIC HOTHIKE KallTapaTbIH
PEKypCUBTI (PYHKLHUACHI Oap KYMBIC
icteiiTin Python xoabIH e3iriHeH
sKa3aIbl JKOHE YKOHIEHII.
CypsoinTay 10.2.2.1 cypeintay | baranay: Op0ip aaroputm yiiiH MacCUB
ITOPUTMIEP] | ANTOPUTMIEPIHIH 9JIEMEHTTEPIHIH OpPBIH ayBICTBIPY
(KemipuIiKTI, TaHjay, | MEXaHU3MIH TYCiHY. AJITOPUTM/I1 KOJIMEH
KipicTipy)  THIMAUIIIH | Tpaccajgay/sl OpbIHAal OLTy.
CAITBICTBIPY apKBUTBI | AJTOPUTMIEP/IIH aCHMITOTHKAIBIK

KYMBIC icT€y MPHUHLUIIH
TYCIHIIPY;

kypaeninirid (Big O) 6imy — ym
AITOPUTMHIH JIe €H HaIap >karaaiaa
O(n?) Kypzenijirine ue ekeHiH, 0ipak
KapThUTal CYPBINITATIFaH IEPEKTEPMEH
KYMBIC ICTETEH 1€ OJapAbIH dPEKeTi
opTypJ1i OONATHIHBIH TYCIHY.
Kyrinerin HoTmaxke: binim amymist
CHITaTTaMachl HeMece OJIOK-CXeMaChI
OOlBIHIIIA CYpBINITAY TYPIH KaTeci3
AHBIKTAM/IbI, TIIAFBIH CaHJAp KUBIHBIH]IA
ITOPUTM KaJaMJapblH KOpHEKI TYpAe
KepceTe/Ii )KoOHE OJ1ap IbIH
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10.2.2.2 JIepeKTep i
OHJICY YUIIH CYpBINTAY
aNropUTMACPIH(KOIIPIIiK
Ti, TaHmay, KipicTipy)
Python  Timiage  icke
aceIpy

THIMAUTITIHACT albIPMaIIBLIBIKTAPIbI
TYCIHIIpEIi.

Baranay: TizimaepmeH (MacCUBTEPMEH )
KYMBIC 1CTEY JaFAbLIaphl JKOHE
kipictipinres for xone while nuknnepin
nypeic naiiaanany. Python Tininge
alfHBIMAJTBIIIAP MOHJIEPIH TIYPhIC
anMacteipy (a, b =Db, a kenTik
MEHIIIKTEYiH HeMece yaKbITIIa
allHbIMAJIBIHBI MalialIany).

KyTtinerin HoTHoke: binim amymisr
CYpBINTAYABIH YII TYPi YIIiH 1€
OarmapiamMaltbiK KOJTHI «HOJJICH OacTarmy
kKazazpl, O3IPIICHTCH aTOPUTMIEP I
OepiireH AepekTep Ti3iMiH peTTey YIIiH
COTTI KOJIIAHA BT JKOHE CYPBITITAIFAH
HOTHIKCHI LIBIFAPAJIbI.

3-ToKcaH

Web-
xobanmay

Web-0eTTiH
KYPBUIBIMBI

10.3.1.1 <html>, <head>,
<body>, <hl-h6>, <p>,
<ul>, <ol> Terrepin
KOJ1/1aHbIl web-0eT Kypy

Baranay: HTML-kyxaTeIHbIH 0a3abIK
KYPBUTBIMBIH TYCIHY 9OHE TeTTepAiH
KYINTBUIBIFBI MEH JYPBIC KipiCTIpLTYiH
cakray. OpTypii ACHrehaeri
TaKbIPBINTAP, a03a1Tap KOHE Ti3IMIEP
(MapKepIIeHIeH JKOHE HOMIPJICHTEH )
apKbLIbl MA3MYH/IbI JIOTHKAJIBIK
TYPFBIIAH muiMaei Outy.

KyTinerin HoTm:ke: binim anyib
Banuati HTML-koaTse! o31irined
a3azbl, Be0-0€TTIH 1ypbIC KYPBIIBIMbIH
KaJIBIITACTBIPA/IbI )KOHE TaKbIPHINTAp,
ab3arrap MeH Ti3IMep/Il naiganana
OTBIPBIT MOTIHJIIK aKMIapaTThl
KYPbUIBIMIANIbI.

HTML-narel
MOTIH KOHE
Ti3IMEP

10.3.1.1 <html>, <head>,
<body>, <hl-h6>, <p>,
<ul>, <ol> Terrepin
KoJ1aHbIn web-0eT Kypy

Bbaranay: HTML-kyxaTbiHbIH 0a3aibIK
KYPBUIBIMBIH TYCIHY 9HE TeTTepAiH
YKYITBUIBIFBI MEH JYPBIC KIPICTIPLTY1H
cakTay. OpTypJi IeHreiaeri
TaKBIPBIMTAp, a03a1Tap KoHE Ti3IMIEP
(MapKepJIeHIeH oHE HOMIPJIEHTEH )
apKBUTBI Ma3MYH]TBI JIOTHKAITBIK
TYPFbIIaH minrimaen oiy.

KyTinerin HoTm:ke: binim anyib
pamuaTi HTML-konare! e3mirinex
a3zazbl, BeO-0eTTIH 1ypbIC KYPHUIBIMBIH
KaJIBIITACTBIPA/Ibl )KOHE TaKbIPBINITAP,
a03arrap MeH Ti3iMep/Il naiganana
OTBIPHIT MOTIHJIIK aKIapaTTh
KYPBUIBIMAANIBI.

MynsTumeana
JKoHE
curremenep

10.3.1.2 web-6eTke
MYJIbTUMETUSITBIK
KOHTEHTTI KOCY JKOHe

barajay: ®aiin )xonaapbIMeH
(CaJTBICTBIPMAJTBI )KOHE a0COJTFOTTI)
XKYMBIC icTey narasicel. CypeTTep yIuiH
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HaBHUTAlUSHBI
YUBIMIACTBIPY YILIiH
<img>, <audio>,

<video>, < a> Terrepin
KOJIJIaHy

src skoHe alt atpulyTTapbiH, ciiremenep
yurin href arpu0yTbIH, coHaii-ak ay o
YKoHe OeifHe yIiH controls aTpuOyThIH
MIHAETTI TYpJle Maiaanany.

KyTrinerin HaTuake: binim anymisr Beo-
OeTKe cyperTepi, ayIuo xkoHe OeiiHe
(haiimmapapl OfHATYyFa apHaJFaH
Meauarieepiepi Kipictipei sxoHe
OeTTep apachlHJa HEMECE ChIPTKbI
CaiTTapra eTyre apHaJIFaH »KYMbIC
ICTEHTIH TUIIEpCUITEMEeNIepAl JKacaiIbl.

HTML-nars!
KecTe

10.3.1.3 web-06erTe
aKnmapaTThl YCBIHY YVIIiH
<table>, <tr>, <td>, <th>
TETTEPiH KOHE colspan,

Baranay: Kecrenik Topasl (xoygap MeH
VAMIBIKTAP/Ibl) KYPY JTOTUKACHIH TYCIHY.
Kecte KypbUIBIMBIH OY30aii, colspan
(xeneHeHIHeH OipiKTipy) KoHE rowspan

rowspan aTpuOyTTapbiH | (TiriHeH OipiKTipy) aTpUOyTTapbIH IYPhIC

KOJITaHy KOJIJIaHy.
KyTtinerin HoTu:ke: binim anyb
OepuireH KypbuibiMra corikec HTML-
KECTCHI acaiIbl, TAKBIPBIIITHIK
YAIIBIKTapAbI IyphIC OENTiIeH 1l )KoHe
JepeKTepAl TONTACThIPY YIIiH
YAMBIKTapAb! OipiKTipy arpuOyTTapbiH
COTTI KOJIJJAHAIBI.

CSS neriznmepi | 10.3.1.4 web-6erti | Baranay: CSS epexenepiH xazy
6esenaipy ymiH CSS | cuHTaKcHUCiH (CeIeKTOp, KACHET, MOH)
kacuertepin  ( color, | 6umy. CSS-Tig 610KTHIK MOAEIIH (Box
background-color, font- | Model) Tyciny — imki merinicrepai
size, margin, padding, | (padding), )xuexrepai (border) xoHe

border) kongany

CBIPTKBI LIETiHICTEPAl (margin) HaAKThI
akpIpara Ouy.

Kyrinerin HoTnaxke: binim amymist
CTUJIBACP/Il KOCAJIBI )KOHE BEO-0€T
JIEMEHTTEpiH Oe3eHIipei, TycTepi,
MOTIH OJIIIEMiH KOHE OJIOKTapabIH
eJIIeMAepiH OJIOKTBIK MOJIENbre ColKec
OanTanbl.

Web-6erTi 10.3.1.4 web-6erTi | Baramay: CSS epexenepiH a3y
Oe3eHipy oesennipy ymriH CSS | CHHTaKCHCIH (CEIEKTOp, KACHET, MOH)
kacuertepin  ( color, | 6uny. CSS-TiH 6510KTHIK MojeniH (Box
background-color, font- | Model) Tyciny — imki meriticrepai
size, margin, padding, | (padding), xuexrepai (border) xoHe
border) xonnany CBIPTKBI LIETIHICTEP/l (margin) HaKThI
axpIpaTa Oiy.
KyTinerin HoTtm:ke: binim anyib
CTHJIBJIEP/I1 KOCaJIbl %KoHE BeO-0eT
aJIEMEHTTEPIH Oe3eHaipe i, TyCTep/Il,
MOTIH OJIIIEMiH XoHE OJOKTap IbIH
eJmeMIepiH OJIOKTHIK MOJICIIbIe CONKeC
Oamranasl.
Onementrepai | 10.3.1.5 web-6ette | baranay: Konreiinep imrinaeri
OpHAJIACTBIPY | AIEeMEHTTEep i JIEMEHTTEP/IIH OpHAJIacyblH OacKapy
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(Flexbox /
Grid)

opHanacteipy ymin CSS
(display, flexbox nemece
grid) TeXHOJOTHsUIApbIH
KOJIJaHy

kabineri. Flexbox Konmany ke3inae —
HET'13r'1 )KOHE KeJIJIEHEH OChTeP/Ii, justify-
content xoHe align-items KacuerTepin
tyciny. Grid Kongany Ke3iHae — xouaap
MeH OaraHzap TOpbIH Kypa Oity. [CSS
Flexbox xyiiecinaeri Heri3ri xxoHe
KOJIJICHEH OChTep OOMBIHINA Typasiayabl
TYCIHZIpETIH cypeT]

KyTtinerin HoTHoke: biim amymisr
Flexbox nemece CSS Grid
TEXHOJIOTHSUIAPHIH Mai1aIaHbIll, KOHTCHT
OJIOKTapBIH AYPHIC OpPHAJIACTHIPY,
TypaJiay *oHe OJIapIblH apachIH/IaFbl
KEHICTIKTi 061y apKbUIbI BeO-0eT
MaKeTiHIH KYPBUIBIMBIH YKacaIpbl.

Web-0eTTiH
Makeri

10.3.1.5
AJIEMEHTTEP 1
opHanactelpy yurin CSS
(display, flexbox nemece
grid) TeXHOJOTHUsIIapBIH
KOJITaHy

web-0erre

Baranay: Be6-0eTTiH TyTac MakeTiH
x)obamaii 6iy sxone display CSS-
kacueTiH, Flexbox nemece Grid
TEXHOJIOTHSUIAPBIH Taii1ajiaHa OTBIPHIIL,
KOHTEHTTIH HETi3T1 OJIOKTapbIH
OpHAIACTHIPY JIAFIBICHL. bepinren
MaKeTKe COMKeC 3JIEMEHTTEP IIH
OaFrbITBIH, TYpAJaHYbIH, OJIIIEMACPIH
KOHE ©3apa OpHAJaCybIH OarTay yIIiH
KOJIAMJIBI OPHAIACTHIPY TOCUTIH TaH Al
olry.

Kyrinerin HoTmaxke: binim amymist
OipHelIe JJOTUKAJBIK OJIOKTaH TYpPaThIH
Be0-0eT MaKeTiH kacaiianl skoHe Flexbox
HeMmece CSS Grid keMerimMeH onapzsl
0eTTe AYPHIC OPHANACTHIPAIBI, Typasay
MEH KeHICTIKT1 0oyl OanTaiiasl, BeO-
UHTEpQEHCTIH TyTac opi peTTeNreH
KYPBUIBIMBIH KAMTAMACKI3 ETE/II.

Web-kocbimina
azipiey

10.3.1.1 <html>, <head>,
<body>, <hl-h6>, <p>,
<ul>, <ol> Terrepin
KOJITaHbII Web-0eT Kypy;
10.3.1.2 web-0eTke
MYJIbTUMEHSITBIK
KOHTEHTTI KOCY KOHE
HaBHUTaLUSHBI
YUBIMAACTBIPY YIIiH
<img>, <audio>,
<video>, < a> Terrepin
KOJIJIaHy;

10.3.1.3 web-0etre
aKmaparThl YChIHY YUIIH
<table>, <tr>, <td>, <th>
TErTEpiH KoHE colspan,
rowspan aTpuOyTTapbIiH
KOJIAaHY;

Bbaranay: HTML xone CSS GoitpiHina
Oimimaepid OipTyTac 1ailblH HUPPIBIK
OHIM >kacay OapbIChIHAA KOJAaHa Oly.
Benrineynin BamuATIIr MEH
CEeMaHTHUKAIBIK Ta3aJIbIFbIH, OJIOKTHIK
MoieTbMeH (IIIKi dKOHE CHIPTKBI
HIET1HICTEPMEH) AYPBIC JKYMBIC 1CTEY 11
6aranay. Flexbox nemece Grid
KeMeriMeH HHTepdeiic apXUTEeKTypachlH
JIOTHKAJBIK TYpAe Kypa 011y (MbICabl,
MOJTYJTBIK TOP/IbI, HABUTAIIHSIIBIK
MaHeNb 1l HeMece TanOopaAThI xKobanay)
KoHE (PYHKIIMOHAIBIK JIEMEHTTEePIl
(menuadaiinmap, cintemenep, Kypaeni
Kecrtesep) OiIpiKTipy JaFIbIChI.
Kyrinetin HoTmxke: binim amymist
TOJIBIKKAH/Ibl 9p1 CTETUKANIBIK TYPFbIIaH
Oe3eHIipUIreH Be0-0eT a3ipieiiai
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103.1.4 web-0eTTi
oesenmipy ymin CSS
kacuertepin  ( color,

background-color, font-
size, margin, padding,
border) konnany;

10.3.1.5 web-0eTTe
AJIEMEHTTEP 1
opHanacteipy ymin CSS
(display, flexbox nemece
grid) TeXHOJOTHsUIIApbIH
KOJITaHy

(MBICAJTBI, MHTEPAKTUBTI TAaKBIPHITTTHIK
AHBIKTAMAJIbIK, JICHIUHT HEMECe
noptdomnuo). [laiibiH x00a HepapXHUsUIIBIK
TYpAE KYPBUTBIMIATFaH MOTIHII,
KipiCTIpUITeH
aymo/6eliHeMaTepuaaapabl,
OIpIKTIPIITeH YAIIBIKTAPhl Oap KECTEHi,
KYMBIC ICTEUTIH runepciiremenepai
oHe 3amanayn CSS KacueTTepi apKbLIbI
CTHJIBJICHAIPINTEH YillteciMal
OeHIMIENTII MaKeTTl KAMTUIBL.

Hepekrep
kopsl (DB
Browser
for SQLite
*KoHe T.0.)

4-ToKcaH
Hepextep 10.1.1.1 pensuusIbIK Baranay: TepMUHONTOTHSIIBIK Oa3aHbIH
KOPBIHBIH JepeKTep 0a3achIHbIH KaJIBIITACYbI )KOHE KecTenepil
HETi3/1epi XKoHE | YFBIMIIAPbIH TYCIHIIpY JIOTHKAJIBIK TYPFbIJIaH OaliaHbICThIpa
xKobanay (kecre, xa30a, epic, Oiny. bactrankp! KinTTiH (ka30aHbIH
OacTankpl KT, CBIPTKBL | Oipereit naeHTH(UKATOPBI) )KOHE CHIPTKBI
Kinr, 6arnansictap (1:1, | xinTTiH (6acka Kectere ciaTeme)
1:N, N:N)) apachIHAAFbl AliBIPMAIIBUIBIKTHI TYCIHY.
KyTtinerin HoTu:ke: binim anyib
nepexTep 0a3achiHa KaThICTHI
TEPMUHOJIOTHSIHBI TYPBIC KOJIIaHA/IbI,
YCBIHBUIFAH KeCcTeNepIeri KUITTiK
epicTepi aHBIKTAN bl JKOHE
OailaHbICTHIH 9pOip TYpiHE (OipeyaeH-
Oipeyre, Oipey/ieH-KONKe, KONTEH-KOIKE)
OMIpJIIK MbIcaJIJIap KeATipei.
Hepextepmen | 10.1.1.2 nepexrepai kocy, | Baranay: Jlepekrepi e3repryre
MaHUITYJISIIUSA | )KaHAPTY YKOHE JKOI0 YIIIH | apHaJIFaH HET13r1 KOMaHJaIapIbiH
(SQL) SQL-cypaHbICTapbIH curtakcucid Outy. UPDATE xone
opeiHnail  oteipbi, Oip | DELETE xomannanapeinia kecteaeri
KecTei nepexTep | 6apibIK jkazbanap/ bl Ke3aeicok
6a3aceia Kypy (CREATE, | e3repTyre Hemece *o0rFa o1 0epmey
INSERT, UPDATE, | ymiin WHERE mapTsiH MiHIETTI TYpAe
DELETE) KOJIJTaHyFa epeKIlle Ha3ap ayaapy.
Kyrinerin HoTnaxke: binim amymist
CUHTaKCHUCTIK TYpFbIaaH aypeic SQL-
ckpuntrep xazansl, JIKBXK-na kaxerri
KYPBUIBIMAFbl KECTEHI COTTI KYPaIbl,
OHBI Xa30aJapMeH TONTHIPA/Ibl, COH/IAM-
aK TaHJAJIFaH KOJIIap/Ibl HAKTHI OHACH I
HKOHE KOSIbI.
CypanbicTap 10.1.1.3 Bip xecremi baranay: WHERE kypbinbiMbIHAa
KOHE nepeKkTep 06a3achlHaH 1pIKTey KpUTEPUIIIEPIH TYKBIpbIMAAN
JEpeKTep Il JEPEeKTEP/Il aly YIIiH oury xoHe ocy (ASC) Hemece kemy
Tannay SQL-cypaHbICTapbIH (DESC) peri OoifbIHIna cypbInTay

(SELECT) opsinaay;
10.1.1.4 xonmanOansl
ecenTep/i menry yIriH
CY3Y MEH CYpPBINITay

rapamMeTpJIepiH 3a/1ay.

Kyrinerin HoTmaxke: binim amymist
KOMBUIFaH IIapTKa COMKEC KeCTEeIeH
HAKTHI ICPEKTEP KUBIHBIH Ty YIIiH
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maptrapeiH (WHERE,
ORDER BY) konnany

SELECT cypaHbICTapblH Kypaabl ’KIHE
HOTIDKEHI CYpBINTaIFaH TYpAe
HIBIFApa/ibl.

Web-6erTiH
JepeKTep
KOpPBIMEH
Oaiinanbicel(Py
thon)

10.3.1.6 Python Tininzge
(Flask
MUKPO(PpeHMBOPKiH
KOHE sqlite3
KiTalrxaHacblH ~ KOJIJaHa
OTBIPHII) web-
KOCBIMIIIAHBIH CEpPBEPIIiK
JIOTUKACKIH J31pJey

Bbaranay: «Knuent — Cepep —
Hepekrep 6azacb» OaillaHBICHIHBIH
KEIIICH/I1 KYMBIC ICTey KaOlIeTiH
Oaranay. Mapmipytrayasl (@app.route
poyttapsl) 6anTai 6iry, HTTP omictepin
(acipece HTML-dopMmanapaan KeneTin
POST cypanbicTapbiH) OHJIEY JKOHE
aJibIHFaH altHbIManbLIap bl SQL-
CYpaHBICTapbIHa KayiIci3 Typae oepy
(Kypcop mapaMeTpiiepi apKbUIbI).
KyTtinerin HoTu:ke: binim anyib
©3JIiriHEeH d31pJIereH, )KYMBIC iICTEHTiH
Full-stack »o006anbI (MbICaJIBI,
OKYIIBLIAP/IBI alTe0pa ®KoHEe TeOMETPHS
OOMBIHILIA TECTUIEYTE apHAIFaH
WHTEPAKTHUBTI BEO-KOCHIMIIIAHBI )
kepcetei. JKoba TOJBIK )KYMBIC ITUKITIH
KaMTHU/IbI: TTalJaIaHyIIBIHBIH BeO-0eTKe
JepeKTep eHriszyi, onapasl Python-cepsep
apkpUIBI 0H1EY, SQLite nepekrep
0a3achlHa CaKTay JKOHE aKIapaTThl
Opay3ep uHTepdeiiciHe TMHAMUKATBIK
TYp/l€ KalTa WbFapy.

Full-stack
’k00achbIH
a3ipuey

10.1.1.2 nepexrepai Kocy,
KaHAPTY JKOHE KO0 YLIIH
SQL-cypanbicTapbiH
OpBIHAANW OTBHIpHIN, Oip
KecTenl JepeKTep
6a3aceiH Kypy (CREATE,
INSERT, UPDATE,
DELETE);

10.1.1.3 Bip xecremi
nepeKkTep 06a3achlHaH
JepeKTepAl amy YIIiH
SQL-cypaHbICTapbIH
opreizay (SELECT);
10.1.1.4 KOJI1aHOaIbI
ecenTepAl Ieury YIIiH
CY3y MEH CyphIlnTay
maptrapeiH ~ (WHERE,
ORDER BY) konnany;
10.3.1.6 Python Timinzge
(Flask

MHUKpPOPPENMBOPKIH

KOHE sqlite3
KITamXa”HachblH KOJIJaHa
OTBIPHII) web-

KOCBIMIIIAaHBIH CEPBEPITIK
JIOTMKACKIH d31pJiey

Baranay: KocbIMIlIaHbIH KJITUEHTTIK
KOHE cepBeplIiK OemiKTepiH OlpiKTIpy
nmarneickl. HTML-geri <form> Tteriunge
action xoHe method arpulyTrapbix
(mbicanbr, POST) nypsic Gantay.
[Maiinananyuel €Hri3red J1epexkrepii
cepsep karbpiHa (Flask opraceinnars
request.form 0O0beKTiCI apKBLIbI)
KaObU11ai 01y, omapael SQLite
JepeKTep 6a3achIMEH )KYMBIC icTeyTre
apHanrad SQL-cypanbiceina (INSERT
Hemece SELECT) kayirnci3 Typ/e eHrisy
YKOHE HOTHXKEH1 Opay3ep untepdeicine
KaiTa LbIFapy.

KyTinerin HoTm:ke: binim anyibr
JepeKTepAl OepyIiH TOIBIK KYMBIC
IUKITiH Kepcerenl: Bed-0erreri HTML-
(opMaHbIH epicTepiHe aKmapar eHrize,
K10epy GaTeipMachIH O6acaibl, COaH
KeWiH JiepeKkTep AepeKTep 0a3achiHa COTTI
cakranazel. CoHan-aK Oi1iM amyIirbl
nepekTep 6a3achiHa OYphIH CaKTallFaH
*a30amapapl MIBIFAPHII ATy KOHE OJIap IbI
Be0-0eTTe TyphIC KOpPCeTy
(hyHKIIMOHAJIBIH 1CKE aChIpaJibl.
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2) 11-cpIHbIn:

benimuep ‘ TakpipbITITap

OKy MakcaTTapbl

Tycinikreme

1-Toxcaun

Kacagapl
HHTEJUIEKT

HeiipoH bk
Keminep

11.1.2.1 »xacaugpl
HEUPOHIBIK JKEJIHIH
apXUTEKTYypachiH (Kipic,
KACBIPBIH ’KOHE IIBIFBIC
KabaTTaphl) TYCIHIIPY;

11.1.2.2 Gencennipy
GyHKIUSITApBIH
(€eIMHUYHOTO CKayuKa
¢byskumsacel, Sigmoid u
ReL.U) onapapig
KacaHbl HEHPOH/IBIK
XKeJinepe KoJIAaHbuTy
epeKLIeNiKTepiH
TYCIHZIPY apKbLIbI
CaJIBICTBIPY;

11.1.2.3 memrim
KaObL1/1ay1a HEHPOHIBIK
KeJiiep KoJaHbLIaThIH
MiHAETTepAl (KIKTeY,
perpeccusi, OeitHenepai
TaHy) aHbIKTAY

Baranay: XXeninig KabaTTapblH KoHE
aKIaparThl OHICY Ke31H/Ier1 OJapIbIH
peutiH axbipara Oiny. bencennipy
(YHKIUSCBIHBIH MAaTEMAaTUKAIIBIK JKOHE
JIOTUKAJIBIK MOHIH TYCIHY (Kypaeni
MIHJETTEP/Il MIENTy YIIiH ChI3BIKTHIK
€MECTIKT1 €HT13Y).

Kyrinerin HoTmxe: binim amymist
HEHPOHJIBIK JKEIIHIH KYPBUIBIMBIH ChI30a
TYpiHae OeliHene i, KabaTTapabIH I
TYPiHIH OpKaNChICBIHBIH KbI3METiH
CUTIATTANIBI XKOHE OCIICCHIIPY
(byHKIUSIApBIH KOJIaHy KaKETTLIITH
TSI

Baranay: Y Herisri 6encenaipy
(byHKIMACH rpadUKTEPiHiH
MaTeMaTHUKaJIBIK KACUETTEP1 MEH MIlIHIH
Tyciny. KenkabaTTsl HEHPOHIBIK
HKEJNITIEP/Il OKBITY KOHTEKCIH]IE OJIap IbIH
ApTHIKIIBUIBIKTAPE MEH KEMIILTIKTePiH
Tayngai 6iny (Meicansl, Sigmoid
(OYHKIUSACBIHAAFBI «TPAIUCHTTIH
XKOFaybl» MaceneciH, ReLU
(OYHKIMSCBIHBIH €CernTey THIMIUTITIH
KoHe O1pIIIK ceKipic PYHKUUACHIHBIH
HIEKTEYJIEPiH TYCIHY).

Kyrinerin HoTmxke: binim amymisl 6ipiik
cekipic, Sigmoid >xone ReLU
¢byHKUMATapbIH rpaguKTepl OoMbIHIIA
aXbIpaTabl, OJIAPBIH HET13T1
cUnaTTaMasapblH CaabICThIPAIbl KOHE
HEUPOH/IBIK JKEJHIH KaH/1ai
KabaTTapbIHIa (>KachIpbIH HEMECe
IIBIFBIC) Op1 KaHJall MiHAETTEp YIIiH
OJIAp IbIH OPKANUCHICHIH KOJIJIAHY OPBIHJIBI
€KeHIH JoINeni TypAe TyCiHaipeai
(MbIcalbl, )KachIpbIH KabaTTap yIliH
ReL U, an mibiFpicTa BIKTUMAIABIKTAPIbI
ecenrtey yuIiH Sigmoid GyHKUIUSACHIH
TaHaay).

Baranay: Y3zaikci3 canabpIK MoHACP/II
6oipkay (perpeccust), IepeKTepai
JTUCKPETTI caHaTTapra 0eiry (KiKTey)
XKOoHE OeT-OMMEeT, JaybIC HEeMece MOTIH
CHUSIKTBI KYPZEN KYPbUIBIMIAP bl
coiikecteHaipy (OeiHenepi Tany)
apachIHIaFrbl TyOereni
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alBIpMaIIbUIBIKTHI TYCiHY. KakeTTi
MIHJIET TYPiH TaHJay YIIiH HAKThI
OMIPJIIK MOCEIICHIH IAPTTApPbIH Talaan
olry.

Kyrinerin HoTmxke: binim amymist
YCBIHBUIFaH OMIPITIK JKaFIasTThIH
cUIarTamachl OOMBIHIIIA MIHIET TYPiH
KaTeci3 aHbIKTai /bl (MBICAIIBI, TYPFBIH YH
OaracwIH OOMDKay — perpeccusi, an Face
ID >xymbICHI — O€iHeNnep/i Tany) xKoHe
YIII OaFBITTHIH OPKANWCHICHIHA ©3/IITIHEH
JYPBIC MbICATIAP KENTIpesi.

Kacagapl 11.1.2.4 sxacagapl Baranay: JKacanapl HHTEIUICKTTIH
HUHTCIIJICKT HUHTCIIJICKT HAKTbI TCXHOJIOTHUAJIaPbIH (CV, NLP,
MiHIETTEPiHiH | TEXHOJIOTUSAIAPHIH GenAl, Speech-to-Text/Text-to-Speech)
Kiaccudukany | (KOMIBIOTEPIIK Kepy, SKOHOMHKA CATIATAPBIMEH JKOHC
SCHI TaGHFH Tingi OHEY, KYRACIIKTI OMIpAICTi KoNAaHbLy
COMIICY U TaHy HOHE TeYXIi-IIIOJ'IOFIIiI}IJIEpFaKH(iKTeg giﬁy JTaF IICHI
CHHTE3/IEY) K?JmaHy (MBICaTBI, aKBIIBI KOJIOHKA OipJIeH YIII
cajnajnapel GoribrHila TEXHOJIOTHSHBL: COWey i TaHy, TaAOUFU
KIKTCY T OHEY JKOHE COMIEY i CMHTE3AEY
KOJIJIaHATBIHBIH TYCIHY).
Kyrinerin HaTmxke: binim amymist
YCBIHBUIFaH CEPBUC HEMeECe
KOCBIMIIIAHBIH HeT131H¢e KaTKaH KU
TEXHOJOTHSCHIH AYPHIC aHBIKTANTBI
(MBICaNbl, METUITMHABIK KECKIHAEPi
Tajijjay — KOMIBIOTEPIIK Kepy, OaHKTIH
4aT-00Thl — TaOUFH Ti1 OHEY, MOTIHI1
JIBIOBICTAY — COUJICYl CUHTE3/EY) XKoHe
OepiireH caiagarbl TUIOTETUKAIIBIK
MIH/IETT1 aBTOMATTaH/ABIPY YIIiH coliKkec
TEXHOJIOTUSHBI TAaHAal anajbl.
Heitponabik 11.1.2.5 35eKTpOHIBIK Baranay: DIeKTpOHIIBIK KecTenep
KEIITep i KecTeJIeperi JaibiH (Excel) unrepdeiicinme MaTeMaTUKAIIBIK
xobanay JlepeKTep KUBIHTEIFbIHA | POPMyIanapabsl KonfaHy AafbIChL.

KapanaibIM IIbIFbIH
¢bynkuusnapein (MSE
opTaria KBaJJpaTThIK
KaTe) KOJIJaHBIT
MOJeNbIlH KaTeciH
ecenrTey;

Karenin Moaens 0omKaraH MOH MEH
HaKThI ((paKTUIIK) MOH apachIHIaFbl
aiibIpMa peTiH/ie ecenTeNeTiHIH TYCIHY.
KyTisnerin HoTm:ke: binim anyib
OeplIreH JepeKTep >KUbIHbI YIIIiH
aiiBIpMaHBIH KBaJ[PATBIH €CEITeY )KOHE
KaTeH1H KOPBITHIH/IbI OpTallla MOHIH
(MSE) anbikTay MakcaTbhIHIa
JIEKTPOHBIK KECTEHIH CTaHIapTThI
MaTeMaTHUKAIBIK (QYHKIUSITAPHIH
KOJIJaHaIbl.
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11.1.2.6 xareHiH Typa
XKOHE Kepi Tapaiy
(backpropagation)
MPUHLIUITEPIH
TYKBIPBIMIAMAIIBIK
JeHreie TYCIHAIpy

Baranay: HelipoHIIBIK jKeTTiHI OKBITY
IPOIIECIH/ICT] IEPEKTEP aFbIHBIHBIH
OarbITHIH TYCiHY. Ke3enaepai HakThl
QXBIpaTy: Typa oTy (HOTHKE ally) KOHE
Kepi eTy (aJbIHFaH KaTe Heri3inae
canMak Kod(ppUIMeHTTepiH Ty3eTy).
TyBIHABIHBI KYPJIETi MAaTEeMaTHKAIBIK
TYpJie IIbIFapy OaraiaHOalIbI.
Kyrinerin HoTmxke: binim amymist
MOJIETIBI1 OKBITY/IBIH TOJIBIK IIUKITIH 63
CO3IMEH JIOTUKAIIBIK TYPFBIIaH AYPHIC
CUTIATTAN/IBI: 0ACTAMKBI OOJKAM/IBI
airyian Oactar, HepoHIap apachIHAaFbl
OaiiaHpIC CaJIMaKTapbIH OanTay YIIiH
KaTe TypaJibl CHTHAJIJIBI JKeJTi 0OMbIMEH
Kepi «KaiiTapyra» JeiiH.

2-TOKCaH

I'padrars:
ANrOpUTMI
ep (Python)

I'padrap
TEOPUSCHI

11.2.1.1 rpadrap
TEOPHSICBIHBIH HET13T1
yFeIMJIApBIH (Tpad, Tede,
KaOBIPFa, JKOJI, JI0Fa,
TebeIep aopexect)
TYCIHAIPY;

11.2.1.2 rpadTapasig
TYpJepiH (OaFbpITTaNFaH,
OarkITTaIMaraH,
caJmMarbl Oap,
CaJIMaKChI3,
OaliaHBICKaH,
OaiilaHbICTIaFaH)
aXbIpaTy;

Baranay: Herisri TepMUHOTOTUSHBI
o1ny. Cpi30a OolibiHIIa Tpad
KOMITOHEHTTEPIH KOPHEK] TYp/Ie aHBIKTal
011y, KaObIpFaHbl (€K1XKaKThI OaiiIaHbIC)
noranal (OipKaKThl OailyIaHbIC) aXKBIPATY,
COH/JIaii-aK TOOEHIH JIOPEIKECIH
(xipeTiH/mbIFaTHIH OaiTaHBICTAp CAHBIH)
€CeITey AaF/AbIChI.

KyTrinerin HoTm:ke: binim anyib
YCBIHBUIFaH cbI30a/1a Tebemnep/i,
KaOBIpFaapibl )oHE JOFaapbl Typhic
Oenrineiii, OepiareH TyiliHaep apackliHaa
PYKCAT eTUITeH >KOJIIbI KYpaJIbl )KoHE
KOPCETUITeH TeOeNepIiH 1opexeciH
KaTeci3 ecenTem .

Baranay: ['padrapasl kKepHeKi kKoHE
KYPBUIBIMIBIK Oenriiepi OoifbIHIIA
KIKTEH Olny: OarbITTayIIbI
KepceTkuiepAiH 00ybl (OaFBITTHIIBIK),
KaObIpFanap1arbl CaHAbIK MOHIEP/IIH
001yBI (canmMak) xoHe rpadThIH Ke3
KeJreH TebeciHeH 0acka Ke3 KelreH
Te0eciHe )KeTy MYMKIH/IT1
(6aliIaHBICTBLIBIK).

KyTisnerin HoTm:ke: binim anyib
YCBIHBUIFaH rpad cbi30anapblH yIII KYII
Oenri OoMbIHIIA XKIKTEH 1 (MbICAJIBI,
rpadThl «0aFbITTAIFaH, CAIMAKTAJIFaH
oHe OalIaHbICChI3» JET aHBIKTaM/IbI)
KOHE 03 JKayaObIH KOpPCETKIUIEP/IiH,
CaHJIBIK CalIMaKTap/IbIH HeMece
OKIlayJaHFaH Te0enepaiH/imKi
rpadTapabiH 00ybIMEH JNEICH/I.
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Kenneneninen | 11.2.2.1 xenneHeHiHEH Baranay: «Kezex» gepexrep
i3ney isney (BFS) anroputmin | KYPHUIBIMBIMEH )KYMBIC ICTEY JaFIbIChI
ITOPUTMI Python tinminge icke (mbicaisl, Python Timiszeri
achIpy KOHE OHBI collections.deque). HI/I.KJ'II[ep,Z[i ’KoHE OYpbIH
ormenGeren rpadThI KapaJjraH Te6eﬂepn1 Kajaranay
KazaMm GoibIHmIa MEXaHU3MiH (visited }KI/IBIH'I)I) JypeIc
Qi HATBIT OTY YIIiH KOJIaHy, Oy ITOPUTMHIH LHMKJIre TyCim
KaJIybIHA >K0JI OepMeiIi.
KoJAany Kyrinerin HoTmxke: binim amymist
Python tininge BFS anropurminin
KYMBIC ICTEUTIH KOJIBIH 5Ka3a]Ibl, O
caMaKTanMaraH rpadTarsl 6apIbIK
KOJDKETIMII ToOeNep/i KalaMIbIK Typ/e
JIYPBIC apajial MIBIFa bl XKOHE OJapIbIH
Kapajly peTiH AYpbIC HIBIFapaIbl.
Tepennen 11.2.2.2 pexypcuBTi Baranay: PexkypcuBTi ©TyiH KYMBIC
i3ney GyHKIHIAP B icTey KaruaaTeiH Tyciny. ['pad
AIropUTMi KOJLIAHBIIl TEPECHHEH KYPBUTBIMBIH KOHE KapairaH Te0enepain
i3ney (DFS) anropurmin KYH1H QYHKIUSHBIH PEKYPCUBTI
Python Tinimze icke WAKBIPYJIaPBI apaCIHAA TyPEIC Oepe
achIpy 011y, coH1aii-aK PEKypCHA/IaH LWBIFY/IbIH
IypbIC 0a3abIK JKaFIalibIH KAMTaMachI3
eTy.
Kyrinetin Hatmxe: binim amymist
Python Tininae pekypcusTi GyHKIUS
apkbuibl DFS anroputMin xxy3ere
acbIpajibl, OepiiareH rpadTbl TYHbIK
HYKTere AeiiH TepeH 1iKk OOMBIHIIA COTTI
apasall IIbIFaIbl )KOHE Kepl KaluTy
(backtracking) MexaHU3MiH KOJ/1aHa
OTBIPBIIL, )KYPIIl 6TKEH MapIIPYTThI
TipKen .
Ex xpIcKa 11.2.2.3 xongaHOasbl Baranay: Herisri anroputmai

KOIIBI 13718y

ecenrep/e (MapuipyTray,
JIOTUCTHUKA) €H KbICKa
XKoJAbl TaOy YILIIH
rpadTapbl aifHaJIbIN OTY
ANITOPUTMJIEPIH KOJIaHy

(canmmakranmaraH rpadTap yiliH KeOiHe
BFS anroputmin) 5011 Typasibl
aKraparThl caKTay YIIiH Oeiimaei oury
(ara-aHanbIK TOOENEP CO3Iri HEMECEe
KAIIBIKTBIKTap MaccHBl apKbLiIbl). MoTiH
TYpiH/e OeplIreH ecen MapThiH
(J1aOMpUHT, Kanajgap KapTachl) rpad
KYpBbUIBIMBbIHA (IprefiecTiK Co3/iriHe)
TypJeHaipe Outy.

Kyrinerin HoTmaxke: binim amymis
MO/IEJIbJICHI€H KOJ1aHOaJIbI ecenTe
OacTankpl )KOHE COHFbI HYKTelep
apachIHAAFbI €H KBICKA MapIIPYTThI
(HeMece KamamIapIblH €H a3 CaHbIH)
TabaThIH OaraapiaamMa d3ipJei/Ii sKoHe
TaOBbUIFAH YKOJIJIbl KPAHFA HIBIFAPA/IBL.
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I'padter
alHaJIBbIIl OTYy

11.2.2.4 rpadTapab
alHaJIBII OTY
anroputmaepinid (BFS
xxoHe DFS) tuiMuainiria
TaNay JKOHE HAKTHI
MIPAKTUKAJIBIK
TaTnChIpMAaJIap Ibl
OpBIHJIAY YIIIH OHTAIIBI
oMiCTi TaHAAY

Baranay: Exi anroput™mHiH e
KEHICTIKTIK KypAeNUIirid (3Kaz
UIBIFBIHAAPBIH) JKOHE OJIAP/IbIH
epeKIIeTKTepiH TyCciHy. MiHIeTKe
ColiKec Kypasabl TaHJay YIIiH OHbI CBIHU
TYPFBIIaH Talai Oy JaFabIChI
(mbIcansl, DFS en Kpicka »oiasl Tabyra
Kermuiik 6epmeriTinin, an BFS
TapMaKTalybl KeH rpadTa )KaIThl KOl
KQKET €Tyl MYMKIH €KEHIiH TYCIHY).
Kyrinerin HoTmxke: binim amymist
YCBIHBUIFaH MPAKTUKAIBIK MiHICTTI
TaJIai bl )KOHE IIETTy JIOTUKACHI MCH
YKaJTHI MAWATaHy THIMILIITI
TYPFBICBIHAH 63 TaHIaybIH HET13/IeH
OTHIPHII, calikec anroputmai (BFS
nemece DFS) tannaiiner.

AKnaparTsl

K
Kayimncizik

3-TOKCaH
AKnapaTThIK 11.4.1.1 aknmapaTThIK Baranay: KKK tpuanacer (CIA triad)
Kayimnci3 ik KayiIci3MiKTiH HeTi3r1 tyciny. Kubepkayimn TypiH (MbIcabl,
NPUHIHUITEPIH DDoS-ma0ybut, GUIIiHT, 3USHIBI
(KYIMSUTBLIBIK, TYTACTBIK, OarapiamMalblK KaMTaMachl3 eTyal
KOJDKETIMITLIIK) €HTi3y) 0J1 Oy3aThIH KayiIci3IiK
TYCiHAIpY; KarnzaTbIMeH ColKkecTeHAipe oity.
Kyrinerin HoTHKE: B11iM anmymsl
11.4.1.2 mudpasix
Co KYIHUSUTBUTBIK, TYTACTHIK JKOHE
OpTaJlaFbl HEr13r1 Kayin- L
y KOJDKETIMIUTIK YFBIMIapbIHA HAKTHI
KaTepiaepal KiKkTey i
aHbIKTaMa Oepeil ’KoHE YChIHBUIFaH
Kayil CHEeHApHIJIepiH OChI YIII CaHAT
OOMBIHIIIA AYPBIC KIKTESHII.
HIudpnay 11.4.1.3 acummetpusiiblk | Baranay: Ambik (public) *oHe jka0BbIK
omicrepi mdpiayabH (private) KIITTEpAIH allbIpMaIIbUIBIFbIH
(RSA) MaTeMaTHKAJIBIK tyciny. KinTrep >xyOblH reHepanusiiay
Herisaepin (RSA ’KOHE MITIH/I OaFaapiiaMaibIK TYpe
ATTOPUTMi MbICANBIHA) qu)pngy/z[emH(ppnay ywin Python-
cumarTay; CKPHIITIH jXKa3y HeMece KOJIJaHy
aF IbICHI.
11.4.1.4 Python AATABICH! .
. Kyrinerin HoTHKE: B11iM anmymsl
Oarmapiiamainiay TUTIHE
ACHMMETPHSUTBIK KPUITOTpapUSHBIH
Xabapnamanp! OasanbIk MOHIH TYCIHAIpEal, KIITTEPAl Fa
@ piayabl Hemece ¥ pelL, DAL K¥DY
inTrepai apHanraH Python KoJbIH COTTI icKe
K .
KOCaJIbI )KOHE TECTLTIK XabapiaMaHbl
TeHepanusIIayIbl )Ky3ere .
achip mdpaay MeH Aemudpiiay npolecin
y KepceTesl.
brokueiin 11.4.1.5 Gokyeiin Baranay: briokrap Ti30eriHig

TEXHOJIOTHSICHIHBIH
KYMBIC iCTe€y NPUHIIUITIH
(OemiHTeH TI3LTIM,
OJIOKTap/Ibl XeITey)

KYPBUIBIMBIH (9p0ip jKaHa OJIOKTHIH
ANIBIHFBI OJIOKTHIH XEIIIMEH
OailTaHBICHIH) JKOHE
OpTaNBIKTaHIBIPBIIIMAFaH CaKTay
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TYCIHZIpPY JKOHE OHBI
KOJIZIaHyFa MbICaJIAap
KENTipy;

11.4.1.6 XOR(mekreymri
HEMECE) amanbia
KOJIJITaHa OTBIPHII, OH
ANITBUIBIK (hopMaTTa
OeplIreH KapananbiM
xem-(QyHKIUSHBIH MOHIH
ecernTey

TYKBIPBIM/IAMAChIH (TapaThLUIFaH
TI3UTIM/I1) TYCIHY.

Kyrinerin HoTmxke: binim amymist
OJIOKYCHHIET1 AePEKTEP/ll PYKCATCHI3
©3TrepTy/IeH KOpFay MEXaHU3MiH
CUNIATTAN bl JKOHE TEXHOJIOTUSHBI
KPUNTOBAIIOTANAP/IaH THIC KOJIJaHy
MBICQJIJIAPBIH KeNTipe i (MbICalbl, CMapT-
KeJiciMImapTTap, JTOTUCTHKA).
Bbaranay: XOR nmorukaibik
OTIEepALIMSCHIHBIH AKUKAT KECTECiH Oiy.
MoHnepai exiaik popMaTka TypJICHIIpY,
Pa3psITHIK €CenTey/ i OPBIHAAY JKOHE
KOPBITBIH/IBI HOTH)KEHI KaiiTagaH
OHAJITBUIBIK CaHAy JKYHECiHE aynapy
JIaFIBICHI.

Kyrinerin natmxe: binim amymist
OepiireH eKi OHAJITHUIBIK MOHTE
pa3psaareik XOR onepanuschiH KaTeci3
OPBIHJIANIBI YKOHE MATEMATHKAIIBIK
ecenTeyepAiH KOJIMEH OpbIHAATY
OapBICHIH KOPCETEII.

Bupryanast 11.4.1.7 BupTyansl Baranay: Tpadukri kpunrorpausuisik
KEKe Kell KEKe Kell «TYHHEJIbJICY» TYKbIPbIMIaMAChIH
TEXHOJIOTHSACHIHBIH TYCiHY. AIIBIK eninepai (MbIcalbl,
JKYMBIC iCTey koramabplK Wi-Fi) naiinanany sxone
NPUHIHMTEpiH cunatTay; | ACPEKTEPAL yCTall Ky (Man-n;-the- ‘
114.1.8 scanmera Middle ma0Oybuibl) ToyekenIepiH Jomei
L . TYpIe TyciHaipe oiy.
KOJDKETIMII JKei YPZAC TYCIHAIp Y
. KyTriserin Hotmzke: binim anymsr VPN
apKbUIbI JepeKTep/Ii . . .
nepeKTepi Oepy Ke3iHjae ojaapabl Kanai
TachIMaayablH .
MHKATCYJISIIUSAIaUThIHBIH KOHE
KOpFaJIFaH apHalapblH . o .
. KOPFaWTBIHBIH TYCIHJIpEeal, COHali-aK
KYpPY KaKeTTUIITH .
Herise KEeKe HeMece KOPIIOPaTUBTIK aKnapaTThl
y KOpFay YIIiH OCBl TEXHOJIOTUSHBI
KOJIZITaHy aca KaKeT 00JIaThiH
JKarqanIapabl CUnaTTan/bl.
[Tponeccop | Kommerotepai | 11.4.2.1 Heri3ri Baranay: Herisri norukanbik
JIBIH H JIOTUKAJIBIK JIOTHKAJIBIK BeHTuibAepAiH (AND, OR, NOT,
apXUTEKTy | Herizaepi AJIEMEHTTEPIIH; NAND, NOR, XOR) maptrst
pacel KOHBIOHKTOP, rpaduKanbIK Oelriiepid >KoHe 0J1apIbIH

TM3BIOHKTOP, HHBEPTOP,
NAND, NOR, XOR
TaraibIHJaTybIH
TYCIHAIPY;

11.4.2.2 Gackapy
KYPBUIFbICBIHBIH,

aKUKAaT KecTeJIepiHe HEeri3/1ereH KYMBIC
icTey KaFuaaTTapbiH Olry.

KyTinerin HoTm:ke: binim anyibr
JIOTHKAJIBIK 3JIEMEHTTEP 11 I'parKaIbIK
OenrineHyi OOMBIHIIIA KaTeCi3

aHBIKTAI /b1, OJIAp/IbIH OPBIHIANTHIH
(YHKIUSACHIH CUIIATTAN Bl XKoHE 9pOip
BEHTHUJIb YIIIH aKUKAT KECTECIH KYPaIbl.
Bbaranay: OpTaiblK NpoLeccopIbIH
(CPU) imKi KYpBIIBICHIH JKOHE OHBIH
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apu(MeTHKAIBIK-
JIOTHKAJIBIK
KYPBUIFBIHBIH, KAIII-
KaJIBIHBIH KOHE KaJ|
perucTpiepinig
(byHKUMSATIapBIH
IIPOLIECCOP/IBIH JKEKE
OemikTepi peTiHae
cHUIarTay

KOMIIOHEHTTEP1 apachIHaFbI
(hYHKIMOHAJIBIK MIHIETTEPIiH OOIIHYIH
TyCiHy (6acKkapy arbIHbI, MATEMATHKAJIBIK
ecernreyJsep, IepeKTep i aca Kbuiaam
cakray).

KyTtinerin HaTHoke: biim amymisr
0ackapy KypbUIFBICHIHBIH,
apu(METHKAITBIK-TTOTHKATBIK
KYPBUIFBIHBIH, PETUCTPIIEP MEH KAIII-
KaJIThIH KbI3METIH JAYPHIC CUTIATTAMIbI,
COHJIali-aK MalTUHAIIBIK KOMaHIaHbI
OpbIHay OapbICBIHIA OJapAbIH e3apa
OpeKeTTeCy ChI30aChIiH TYCIHAIPE/I.

JlorukansIk 11.4.2.3 noruxanbIiK Baranay: Bynbaik anredpanbix
chI30anapbl OPHEKTEP/Ii JTOTHKAJIBIK (Gopmynanbl onepanusIapIbIH OpbIHIATY
)1(06aﬂay CLI36anapfa JKoHe Kepl 6aCI)IMIII>IFI>IH CaKTaﬁ OTBIPHIII,
TYPICHAIPY; rpauKaNbIK IPUHLIUINTIK ChI30ara
11.4.2.4 TOrUKAIBIK T.Yp.J'IeHI[.ipy narapichl. CynbaHbIg =
CBI3GAHDIH IBIFBIC KipiCTepiHEeH COHFBI IIBIFBICBIHA ICHIH
OouHapsbik curHanaapasH (0 sxoHe 1)
CUTHAJIBIH €CETITeY . o o
OTyiH Tpaccaai Oimy.
KyTtinerin HoTu:ke: binmim anyib
OepuireH epHeK OOMBIHINA JTOTUKAIBIK
cyi10aHbl AYPHIC Kypaasl (3koHE JaiibiH
cyi16a GoiibIHIIA (hOpMyTaHbl KallblHA
KeJNTipel), COHAai-aK KipicTepaeri
OepuIreH MoHEpre COMKEC IIBIFBICTAFbI
KOPBITBIH/IBI MOH/II €CEeTITeHIi.
Komannanap 11.4.2.5 ecentey Baranay: Tocinaepain Tyoereiti
KYHECIHIH KYPBUIFBUIAPBIHBIH allbIpMAIIBUTBIFBIH TYCIHY: KYpAei
APXUTEKTYpAC | OpTYpIi TUIITEpiHE komanaanap kubHTIFB (CISC) xone
bl (X86 KoHE (cepBepurep, KBICKapPTHUIFaH KOMaH 1a’ap >KUbIHTHIFBI
ARM) KOMITBIOTEpIIED, (RISC). byn apxutekTypanapasl

MOOMIIB/II KYPBUIFBLIAp)
KOJITaHBUTYBIH HETi3/ei
oteIpsin, CISC (x86
MbIcanbiHa) xoHe RISC
(ARM wmbicanbiHa)
THUITI IPOLIECCOPIAPIbIH
ApXUTEKTYpaTapbIH
CaJIBICTBIPY

IpoIecCOopIapiblH (PU3HUKAIIBIK
napameTpJiepiMeH (3Heprus TYTHIHY,
KbLTy Oy, 6ip TakTieri OHIMITIK)
OailmaHpICTHIpa O1Ty.

Kyrinerin Hotmxke: binim amymisr x86
xoHe ARM apXxuTeKTypajiapblHbIH
HET13T1 TeXHOJOTHSITBIK
allbIPMaIIbUIBIKTAPbIH aHBIKTAN Bl XKOHE
ARM apxurektypacblH MOOMIIbII
KYpBUIFbUIApAA, ajl X86 apXUTEKTypachlH
YCTENIIK KOMITBIOTEPJIEp MEH
cepBepiepe KonJaHyablH
OPBIHABUIBIFBIH JIJIENII TYpIe
TYCIHIIpEl.

4-ToKCcaH
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[udpbik
eHIMJIepIi
azipiey

IT Startup

11.3.1.1 IT
Startup(crapTan)
YFBIMBIH CHUIIATTAY,

11.3.1.2 xo6aHbI ajra
KBUDKBITY OHE )KY3ere
achIpy JKOJAAPBIH
cHUIarTay

Baranay: CtapTanTblH AOCTYPJIi IIAFBIH
OM3HECTEH HET13T1 albIPMAaIIbUIBIKTaPbIH
TYCiHY (MHHOBAaIUSIIBUIBIK, KBUIIaM OCY
MEH ayKbIMayFa OarbITTalry, ONrici3aiK
JKarJaibIHa dKaHa OU3HeC-MOACIb Il
1371€ey).

Kyrinerin natmxke: binim amymsr IT-
CTapTanKa HaKThl aHbIKTamMa Oepei,
OHBIH HET13T1 CHITaTTaMajapbiH

AN KBIHTal bl XKOHE MbICAJIIAp APKbLIbI
alBIPMAIIBUTBIFBIH TOJEII TYpHe
tycinaipeni (Henikren XKW Herizinae
KaHa MOOWIIB/II KOCBIMIIIA 331pIiey —
cTapTan, ajl HHTepHeT-Kade
(hpaHIIN3ackIH alry — CTapTaI eMec).
Baranay: MoOuibi KOChIMIIIAHbBI
HapBIKKA [BIFapyAbIH HETi3T1
cTparerusuiapbia 6iry. MVP (eH a3
eMIpIIeH OHIM) KYPY/IbIH MaHbI3bIH,
nailananymsIIapabl TapTy SIICTepiH
(koceimianap nykenaepinaeri ASO-
OHTaWJIAH/IBIPY, TAPTETTEIITCH KapHAMA,
SMM) >xoHE MOHETH3AIUS MOJCIIIH
(>xa3puTeIM, freemium, KipicTipiireHn
»KapHaMa) TaHJay bl TYCIHY.

KyTrisietin HoTHIKe: BiiM anmyiibl e31Hi1H
HeMece THIIOTETHKAIBIK MOOMIIBI1
KOCBIMIIIAHBIH 1CKE KOCBLTYbI MEH
LIrepiieTiayiHiH KaJlaMIbIK KOCTIAPBIH
o3ipIieli i, HAaKThl MAaKCATThI Ay IUTOPHUSFa
ColiKec MapKEeTUHITIK apHalap/Ibl
TaHJAMIbl )KOHE OHIMHEH TaObIC Taly
TOCLIIH HETI3IeM/Il.

Kewneiitinren
LIBIHIBIK
TEXHOJIOTHIIA

pHI

11.3.1.3 Extended
Reality (VR, AR, MR)
YFBIMJIAPBIH TYCIHIIPY;

Baranay: XR keHeHTUITeH YFBIMBIHBIH
MOHIH TYCIHY ’KOHE OHBIH Kypam/ac
OeIIKTepiH HaKThl aXxbIpara OLTy.
Kacannp oprara Tonslk eHy (VR), sxpan
apKbUIbI HAKTHI dJIeMre U PIIBIK
obObekTinepal kabarracteipy (AR) xxoHe
BUPTYaJIJIbl OOBEKTUIEp HAKTHI OpTaMeH
©3apa OpPEeKETTECETiH apajac
mbIHaMBUTBIKTB (MR) axkbipata Oiy.
KyTinerin HoTm:ke: binim anyib
Extended Reality yFpiMbIHa aHBIKTaMa
Oepeil JKoHE YChIHBUIFAH KYPbUIFbLIAp/IbI
HeMece KOChIMILIANAp/Ibl (MBICAIIBI,
Oculus mremi, Pokémon GO oHbIHEI,
Microsoft HoloLens ke3inmipiri) VR, AR
»koHe MR canartapsl OolibIHIIIA KaTeC13
KIKTEH 1.
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11.3.1.4 Extended
Reality
TEXHOJIOTUSUIAPBIHBIH
OiiM Oepy, MeTUITHA,
OHEPKACIII, COYyJIET,
MOJICHHET CaJlaJiapbIH/Ia
KOJIZIAHBLTYBIH TAJIIAY;

11.3.1.5 Extended
Reality
TEXHOJIOTHSUIAPBIHBIH
aIaMHBIH (PU3UKAITBIK
JKOHE IICUXUKAJIBIK
JKarJalibIHa oCepiH
Oaranay

Baranay: OiibIH-caybIK
UHAYCTPUSICHIHBIH IIEHOEPIHEH HIBIFBII,
XR TeXHONIOTHIIAPBIHBIH KAC10H
KbI3METTET1 MPaKTUKAJIBIK MaHbBI3bIH KOpe
01y (MBICaJBl, XUPYPrTEpre apHaIFaH
CUMYJISITOpJap, FUMapaTTapably
WHTEPAKTUBTI MOJIEIbIEPI, 3aybITTAFbI
WHXXeHepJiepre apHairad AR-
HYCKAyJIBIKTap).

KyTtinerin HoTHoke: binim amymisr
OepiireH caaiap/bIH OpPKANHCHICHIH A
VR, AR nemece MR texHoorUsiapbiH
KOJITAHYIbIH HaKThl MbICAJIIapbIH
KENTipeal )koHe OYJT TeXHOJIOTHUSHBIH
KaHJall MOCeJIeHI MICIEeTiHIH AJeNai
TYpZe TYyCiHAipeai (MbIcalibl, KayirTi
JaFIpUIAp Bl KAyirci3 opTraaa
KATTBIKTHIPY, )KACBIPBIH
KOMMYHHUKAIUSIIAPIbI
BU3yaJIM3aIusiay).

Baranay: OObEKTHUBTI XKOHE ChIHU
Tayay Aarabicbl. OU3UOIOTHSITBIK
Toyekenaep/i (Kkepy MylIeciHe TyCeTiH
KYKTEME, BECTUOYJISAPIIBIK anrnapaTka
acepi, KUOEpTeHcely) JKoHe
TICUXOJIOTHSUTBIK aCTIEKTIIEP/Il
(ackanm3mM, OarnapaaH KaHbLTy,
COHBIMEH KaTap VR TexHOJIOrHsIapeIH
(boOusnappl eMey KoHe OHAITY
MaKcaTbIHJ1a KOJIaHy) Oury.

Kyrinerin Hotmaxke: binim amymsr XR
TEXHOJIOTHSUIAPBIHBIH aF3a MEH
TICUXUKaFa KaFbIMIIbI )KOHE JKaFbIMCHI3
acepiiepi Typasbl JaJenep KenTipeni,
COHJAM-aK BUPTYaJAbl IIBIHAWBIIBIK
rapHUTYpaJIapblH Y3aK YaKbIT MalijaaHy
Ke31Her1 HEeT13I1 KaylICI3/IIK epexenepin
TY>KBIPBIM/IAN TbI.

Moo6uibal
KOCBhIMIIIaJIap
KOHCTPYKTOPBI

11.3.1.6 Busyanasl
nporpammaniay (MIT
App Inventor x.7.0.)
opTackl HHTep(eHCiHIH
HET13r1 2JIEMEHTTEPiHIH
KBI3METIH CUMATTAY;
11.3.1.7 oxurara
OarbITTaNIFaH
porpammasiay
NPUHIUNTEPIH TYCIHAIPY

Baranay: [Inardopma untepdeiicinmne
6arnapnana 6iny (Kommnonenrrep
nanurpacsl, /luzaitnep, biokrap
penaktopsl, Kacuerrep). Konreig
YKOFapbIIaH TOMEH Kapail 0ipi3ai
OpBIHJATIMa, TPUITEPre HEMECE OKUFara
(GateipMaHBbl Oacy, cBaiin, TaiiMep)
’Kayar peTiHJe OpbIHIAIAThIHBIH TYCIHY.
KyTinerin HoTm:ke: binim anyib
93ipJIey OpPTaCHIHBIH HET13T1 Tepe3enepin
aTalbl, TU3aifH MEH JIOTHKA OeiMaepi
apachIHAa CEHIMII TYPJE aybICaIbl )KoHE
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OKHUFaJlapFa HeT13/IeJTeH TOCUIIIH MOHIH
03 CO3IMEH TYCIHIIpesi.

o0mIIB Il .3.1.8 6azanbIk arajay: DKpaH KYPbUIBIMBIH
Mob 11.3.1.86 b C)
KOCBIMILIANAP | KOMIOHEHTTEP MEH YHBIMIACTHIPY YLIIH OPHANACTBIPY
BIH Kypas-caiiMaHiap kabatraperd (Horizontal / Vertical
untepdeiicin | manenin (9xpaniap, Arrangement) IPaKTHKAIIBIK TYPFbIIAH
»iprey GaThIpManap, MOTIHIIK KOJIIaHy JarabIchl. Herisri apronoMuka
opicTep, MakerTep) (UX) KaruaaTTapbiH TYCiHY: CayCaKIeH
Oacyra MKETKITIKTI JJIEMEHT OJIIIIeMi,
KOJIJIAHBIII, y .
. KapinTepIiH OKbUIBIM/IBIIBIFBI )KOHE
naiananyusl .
oot (UX ANIEMEHTTEP/IiH JTOTHUKAIBIK OPHATACYBI.
TOKIpHOEC (' )' ) KyTinerin HoTtuoke: binim anymisl skpan
TIPHHIMANTEPT HEMSHAC | o :1yremi e3repren kesjie KyphUIBIMBI
MO?HHI’I“ KOCBLIMIIAHBIH | Gy 3 imaiiThiH KoHe cMapTdhOH
Tau/IaIat yIibt Nl IaTaHy ITBICBIHA BIHFAHTBUIBIKTHIH
unrepgeticin (Ul) HET'I3r1 TajanTapblHa COMKeC KeJIeTiH
sobanay KOCBIMIIIA SKPaHBIHBIH BU3YyaJIIbl MAKETiH
A3ipIIeHIi.
MoOunbai 11.3.1.9 Busyans Baranay: BIOKTBIK KOATHI KYpacThIPY
KOCBIMIIaHBI 0JIOKTap/1bl, COHbIH JIOTUKACKIH TyciHy. OKuFa eHerimTepin
KYpY 1riHae SKpaHaap 6aFI[apHaMaﬂaﬁ 61J1y (MI)ICaJII)I, When

apachIHIaFbl
aybICyJIap/sl Oanray
KOHE KYPBUIFBI
JTATYUKTEPIH KOJITaHa
OTBIPBITT MOOWJIBII
KOCBIMIIIA 93ipIiey

Button.Click do...), OipHeIIIe SKpaH
(Screens) apaceiHa 6ackapy bl Kayirnci3
TYP/I€ aybICTBIPY KOHE TeICPOHHBIH
anmapaTThIK TaTYHKTSPIHCH
(axcenepomeTp, KaJiaM ©JIIIeTIII,
KaMmepa) JepeKTepl airy KaoiieTi.
Kyrinerin HoTnake: binim amymist
9KpaHAap apachlH/Ia HABUTAIIUSICHI
OanTanFaH *KoHEe MOOUIIBI1 KYPBUIFBIHBIH
KIpICTIpUIre€H MOYJIbJEPiH
naiianaHaTeiH 6enceHai GyHKIUIaphbl
0ap MOOMIIB/I1I KOCBIMIIIAHBIH KYMBIC
ICTEWTIH MPOTOTHUIIIH KOPCETE].
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KOPBITBIHBI

Kazipri sxanmel opta OuriM Oepy OesnceHal IU@piaHabIpy KoHE >KacaHIbI
MHTEJJIEKT TEXHOJOTHSUIAPBIHBIH KApKBIHIBI Tapallybl KaFJalblHAA AAMbII KEJei.
OcpiHgail xarmaiiga OUTiM amymIbUIapAbIH 3aMaHayd HMUQPIIBIK TEXHOJOTUSIApIbIH
KYMBIC I1CTEy KaFMJaTTapblH TYCIHY, JE€PEKTEpMEH >XYMBIC icTey, OarmapiiaMaibIk
menrnmaep o3ipiiey, anroOpuTMAEPAl KOJJAaHy >KOHE aKMapaTThIK KayimnCi3aiKTi
KaMTaMachl3 €Ty KaOUIeTTepiH KaJbINTacThIpy epekmie Maobizra ue. 10-11-
ChIHBINTapFa apHairaH «VHpopMaTHKa KoHE >KacaHAbl WHTEIUIEKT» OKY IOHIHIH
Ma3MYHBI OCBI MIHJICTTEP/I1 IIeNTyTre OaFbITTalFaH.

Kanapteutran Oariapiama e3apa OailIaHBICTBI TOPT Ma3MYHIBIK OaFbITThI
KaMTHUIIbL: «JlepekTepil 0ackapy >KoHE >KacaH[Ibl MHTEIEKT», « AJTOPUTMCY >KOHE
Oarnmaprnamanay», «bargapmamanblk — eHIMAEpPAl  kKoOajay  JKoHE — J3ipiey»,
«AKIapaTThIK KayiMCi3/IK )KoHE anmnapaTThlK KaMTaMachl3 €Ty». Ma3MyHHBIH MyH/1aii
KYPBUIBIMBI QITOPUTMIK, JIOTUKAJIBIK XKOHE €CENTEYJIIK Oiay/ bl AepEeKTEp/l Taaay,
Oarnmapiamanay, »xobanay >koHe IUGPIBIK MIEHIMAep kacay JarIbUIapbiH O1pi3i
JaMbITyFa MYMKIHZIK Oepei.

barnapiaMaHblH MaHbBI3Ibl €pPEKIIETIKTEepPIHIH OIpl — >KacaHAbl HMHTEIJIEKT
caJachlHaFbl MA3MYHHBIH O1pi3/1 Typae TepenaeTinyl. 10-chiHbInTa O1UTIM aTyibLIap
MAIIHHAIBIK OKBITYABIH HET13T1 YFBIMAAPBIH, MEPIEITPOH KYPHUIBIMBIH, MAITHHAIIBIK
OKBITY TypJiepiH 3epaeneiii koHe k-means, k-NN, CBI3BIKTBIK perpeccus
ANrOpUTMIAEPIH  MoOAeNblIekal. 11-chiHBINTa KacaHAbl HEUPOHABIK SKEILIEp
apXUTEKTYypachkl, OenceHAipy (PyHKIUsIaphI, KacaH bl UHTEIUIEKTTIH MIHIETTEP1 MEH
TEXHOJIOTUSJIAPHI, IBIFBIH (PYHKIUSTIAPHI, COHJIali-aK KaTeHl Typa >KOHE Kepi TapaTy
KaruaTTapbl KapacThIPHLIAIbI.

[ToHHIH paKTUKANBIK OaFBITTHUIBIFBI Python Tininae 6arnapiamanay, peKypcus
KOHE CYPBINTAY QITOPUTMIEPIMEH JKYMBIC ICTey, TpadTapaarbl aJropuTMIEp.i
3epAeney, BeO-KochIMIIanappl xobanay, aepekTep OaszamapbiMeH xoHe SQL-meH
KYMBIC 1CTE€y, MOOWJIBJAI KOCBHIMILIAJAp »acay >KOHE KEHEUTUIreH UIbIHAWBUIBIK
TEXHOJIOTHSIIAPBIH KOJIaHY apKbLIbI )KY3€Te achIphUIaAbl. AKIMapaTThIK KayINCi3aiKKe,
Kpunrorpadusra, OJOKYEHH TEXHOJIOTHSCHIHA, BUPTYalJIbl JKEKE JKEJIUIepre >KoHe
MPOLIECCOP apXUTEKTypachlHa epeKIle Ha3ap ayaapbliaibl.

MyHpaii  wMa3mMyH OUliM  ajylIbUlapFa  JKEKEJIeT€H  TEeXHOJIOTHUsIIap.ibl
MEHIepyMEH Karap, ajifaH OUlMIEpIH NpaKTUKAIbIK-OaraapiaHFaH MIHJIETTEp/l
Tajagay, MOJEIbIALY JKOHE IIelry, ©3JepiHIH HUQPJIBIK OHIMACPIH 93IpJey >KOHE
TECTIJICY, TUIM/II aJITOPUTMIEP MEH JACPEKTEP/Il OHJICY TICULIEPIH TaHaay OapbIChIHAA
KOJIJJaHyFa MYMKIHJIIK Oepei.

Kanapteutran OarmapiiamManbl THIMJI ICKE achlpy MEAarorteH wHGOpMaTHKa
MEH KacaHAbl WHTEJUICKTTIH HETI3T1 YFBIMIAPBIH TEOPUSIIBIK TYPFBIIAH OKBITYIbI
MPAKTUKAIIBIK, 3ePTTEYIIIIK JKOHE K00aBIK KbI3METIICH YIIITACTHIPYIBI TAJIAI €TEII.
binim anymbutap s MIHAETTEP 1 ©3ITIHEH TalAaybliHa, MPOIECTEP/Il MOIEIbCYIHE,
OarmapiaaMalibIK MICIIMACD d31pJeyiHe )KOHE 03 KbI3METIHIH HOTIKEIIepiH OaraiaybiHa
MYMKIH/IIK O€pEeTiH )KYMBICThI YUBIMIACTBIPY €PEKIIe MaHbI3Fa HE.

OJIICTEMENIK  HYCKAyJbIKTa  YCBIHBUIFAH  TOCUIIEP MEH  YCHIHBIMJIAP
«MHdopmaTuka >KOHE >KacaHIbl HWHTEUIEKT» OKy OargapiiaMachblH 1CKE achIpy

27



OapbIChIHIA TEearorrepre MpakTHKAIBIK KoJifay KepceTyre OarbiTTranraH. Onmapisl
KOJJaHy aJTOPUTMIIK JKOHE €CEeNTEYJiK OWIayapl, Oarmapiamainay, JAepeKTepMEH
KYMBIC 1cTey, HU(DPIBIK OHIMAEP 93ipiiey MaFIbUIapblH JKOHE >KACaH[bl WHTEJUICKT
KaFUAaTTapblH TYCIHYIl OIpi3ai TypAe KaJbIITAcThIPy YAEPICI PETIHAE OKBITYIBI
yHBIMIACTBIpYFa MYMKIHJIIK Oepeii, COHJaii-aK OKY YKOHE KoCiOM KbI3METTE 3aMaHayH
aKIMapaTThIK TEXHOJIOTUSIAP/IBI OJIaH 9pi MEHIepy MEH KOJIJaHy IbIH HET131H Kalanbl.
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IMaiiganaHbUIFaH JepeKKo3aep Tizimi

1. Kazakcran PecnyOmukaceiabiH 2007 >xputrbl 27 mriaeneri Ne 319-111
«b1miM Typasnsl» 3aHbl (e3repicTep MEH TOJBIKTHIPYJIaApPMEH ).
2. Kazakcran Pecnybmukacel Oxy-arapTy MHUHHCTPiHIH 2022 KbUIFBI 3

TaMbI31aFbl Noe348 OyMpbIFpIMEH OCKITUITEH MEKTETKE ACHIHT1 TOpOre MEH OKBITY/IbIH,
OacTaybllll, HETI3T1 OpTa >KOHE JKaJNIbl OpTa, TEXHUKAJBIK JKOHE KOCINTIK, OpTa
OuTiIMHEH KeiiHri OumiM OepydiH MEMJICKETTIK >KajlblFa MIHACTTI CTaHIapTTaphl
(e3repicTep MEH TOJBIKTHIPYJIapMEH).

3. bacrayplm, HEri3ri opTa »oHE KalIbl opTa OuTiM Oepy AeHreinepiHiy
XKanmpl OUTIM OepeTiH MOoHAepl MEH TaHAay KypcTaphl OOWBIHINA VIATUIK OKY
OarmapmamanapeiH  OekiTy Typambl: Kazakcram Pecnmybmukacel  OKy-arapTy
MUHUCTPIHIH 2022 xbuiFbl 16 KpipkyhiekTert Ne399 Oyilpbeirbl (e3repicTep MEH
TOJIBIKTBIPYJIAPMEH).

4. XKanmer opra OumiM Oepy JAEHrediHiH >KapaThUIBICTaAHY-MaTeMaTHKAIIBIK
OarpiThiHarbl  10—11-ceiHbinTapra  apHanran «lMHpopMaTuka >KOHE IKacaHbI
UHTEIUICKT» OKY TIoHI Oo#bIHIIA VITUIIK OKy Oarmapiamacel. Kazakcrad
Pecniyomukacet Oxy-arapTy MuHHUCTpiHIH 2022 kbUtFbl 16 KbIpkyiiekTeri Ne399
oyiipeirbiHa 108-KochIMITIA.

5. Kazakcran PecnyOnuKkachblHBIH HOPMATHBTIK KYKBIKTBIK aKTUIEpPIHIH
«OUIEeT» aKMapaTThIK-KYKBIKTBIK Kyilecl. biaim Oepy »xoHe OutiMm Oepy mpoueciH
YHBIMIACTBIPY CaachbIHAAaFbl HOPMATUBTIK KYKBIKTBIK aKTiJIep.
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