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Ionnin ID xoHe aTaynl Binim anymeiaein KpenurTep caHbl Kpenur- | OKbITYIIBIHBIH
631iHJiK KYMEBICHIH Tapicrep | Cemmmap 3epr. TepaiH sKeTeKmTiriMen
(BOX) [91)) cabakrap | ca6akrap | ammbl | Gimim
(CC) 30) CaHBI AMYIIBIHBIH
03iH/IiK IKYMbIChI
(BOOIK)
OP 4224 3 30 - 15 5 7
HEIKTananablpyMeH OKBITY
I9H TYPAJBI AKANEMUSIIBIK AKITAPAT
OkpITY TYpi uxnasl, Japie Typiepi Cemunap KopbITBIHABI 6aKblIayABIH
KOMIIOHEHTi cabaKTapbIHBIH TYpi MeH miargopmacel
TypJiepi
Oddunaiin B, TK Hacrypni ITpesenTanms CraHgapTTsl Kazbama
TecTTik TancepmMa eMTHXaH
Jpickep/ceMHHapHCT Hapkentaes Haypen Kagsiposrd
e-mail: dauren.kadyrovich@gmail.com,
dauren.darkenbayevl @gmail.com
Tenedonsr: 87012591891
Cemunapuct AbGenos bonat Kycanrosega
Teneponsnr: +7 777235 5944

Ianuig MaKeaTbl

OxbITynan kyTinerin Hormxenep (OH)

OH ko xeTKizy
HHaukaTopaaps! (ZKH)

Binim 6epy Garmapramacs
OiniM amymisinapaa
€CeIITey FhUILIMAAPEI MEH
CTATMCTUKA CATIACHIHAA
o3eKTi 6iniM MeH
KY3BIPETTiMKTI
KanblNTacTIPYFa, ECENTEY
JK9HE CTATHCTHKAIEIK
IEpeKTep HeriziHae HaKTEl
NPOLIECTEPIiH
MaTeMaTHKAIBIK JoHe
KOMITBEOTEPITIK
MOJeJbIepin xacayra,
OJIApIBI 3€PTTEYiH Ka3ipri
3aMaHFBI 9JicTepiH
TaHAAy¥a, OKbITBUIATHIH
FBUIBIM CaNaapbiHaa
Kaci0u Kei3MeT
MiHZeTTepiH ey yuria
KOCBIMIIANApP MEH
Oarnapramansik,
eHiMzIepHi xacayra,
FBIIBIMH 3€pTTEYepIi
HY3ETE ackIpy
JarAslNapbiH jkoHe 0L1iM
Gepy OarmapramManapbH
KalbIITacTEIPYFa
OarsITTANFaH.

1.3eprTeneTin  FRUIBIM  CANaChIHAAFEl KoCiOM  KBISMETTI
OHTalinauabIpy giiiice Garnapnamanap HaKeTTepiHe
KOCBIMINAJap  jKacay,  3€pTXaHAlBIK  JKOHE  CaHJBIK

JKCTIEPHMEHTTED XKYpriszei.

1.1 Ecenrepmi memy ymiiH

ecemnTey FBIIBIMEI MEH
CTATUCTHKA apicTepiuin
Herisri  YFEIMZapel  MeH

HesnapbiH Oimy MIHE
JIOTHKAIBIK oinay,
MaTeMaTHKAIBIK
cayaTThIIBIKTBL KepceTeli;

1.2 Ecenrtey FBUIBIMBI MeEH
CTATHCTUKAHBIH 3amMaHayu
omicTepiH  TaHmay — JKoHe
olIap el ’KapaThLIBLICTaHY
Mocenenepin HIenryne
KOJIaHa/bl;

2. Mopensney HOTHXeNEpiHiH JAonAiri MeH IYPBICTHIFBIH
Oaranaiier,

2.13eprTeNeTiH TAarCHIPMAaHBIR
IepeKTepine colikec KeneTin
CTATUCTHUKAJIBIK
TUIOTe3anap bl TYKBIPEIMAALL
*KoHe Tekcepe bineni;

2.2Kazipri yakpitta Kypaeni
MaTEMAaTHKAIbIK ~ MOJAEIbAED
MEH ecenTepii  MIeIIyIiH
Herisri  Kypamsl  periHje
€cenTey MaTeMaTHKachl MeH
CTATHCTHKA apicrepin
MeHTepei;

3.Tonta xymeic icTey, MaTEMATHKAIIBIK JKOHE CTATMCTHKAJIBIK
Macenenep i ey IiH QyPEICTRIFBIH A3JIeNeH .

3.1EcenTey >KYMBICTAPHIHLIH

HOTIDKECIH  Tajmmay  JKoHE
ONApIBIH HeriziHge
MAaTEMAaTHKAJIBIK,

MOJENbIEPMEH CHIATTAIFaH
rponecTepai




npouecrepi
BH3YaAITH3aIMAANANIEL

3.2EcenmTey  MaTeMaTHKAachl
MeH CTATHCTHKA oNicTepiH
icke acelpy Y
GarfapiaManay KypangapblH
naianagy JKoHE KaHa
OarmapiraManap a3ipieiai;

4, CTaTHCTHKANBIK [EpeKTep Herisinge Hakrel nporecTeprid | 4.1FpiasiMu-seprrey
MaTeMaTHKAJbIK KoHe KOMIBIOTEPITik MOIENIbACPiH Kacalibl. xko6anapbiHa KaThICy JKoHE
KoH(epeHIMANapAa ces
ceifimey TYpiHIE FHUIBIMHBIH
THICTi caalapbIHAarbl
FBUIBIMH-3EPTTEY KOHE
ECEIITEY KYMBICTAPHIHbIH
HOTIDKETIepiH
KOPBITHIHIBINAMBI;

4.2Ecentey HaHe
CTATHCTHKANLIK ~ MONMeTTep
HeTiziHne HaKTEHI
IpOoLECTepIiH KOMIBIOTEPIIK
MOJENbIEPIH KYpasl;

5.3eprreyniy  Kazipri 3amaHrel  ojicTepiH  TaHzayra, | 5.1MaTeMaTHKANBIK
OKBITHUIATHIH FBUTEIM CallaapeiHAa KaciOH KbI3MeT MIHIETTepiH | oficTepMiH Kypaijapsl MeH

Hiemry yIomiH KochMInamap MeH OarmapiaMmaiblk eHiMuepni | mpHHIUITepi Herizinge

Jacayra, FRUIBIME 3€pTTeYIEPIi KY3€Te achbIpajbl. 3epTTENETiH 0OBEKTIHIH
MaTeMaTHKAILIK MOIENEIEPiH
Kypansl;

520p TYpni  CHOATTAFhl
CTATUCTHKANBIK  JepeKTepre
caHnplk Oaranmay omicTepiH

KOJIIAHAEI.
IpepexpusnTTep MamrHambIK OKBITYFA Kipice

HMocrpekBU3ATTEP JIMIIOMIBIK XKYMEIC HEMece 00aHbI a3y XKaHe Kopray

Oxy pecyperapbl oneduerTep:

1. Aaapeac, Miouiep Beenenue B MammaHoe o0ygenue ¢ moMomeio Python. PykoBoacTso mis
crrenaTACToB o paloTe ¢ fanHeMu / Miomnep Auapeac. - M.: Ansda-kamura, 2017. - 487 c.

2. Nomunroc, I1. Bepxopusiii anroput™. Kak MamvHHoe 00yueHHe W3MeHHT Ham mup / I1.
Homunroc. - M.: Mann, HBanos u ®epbep, 2016. - 656 c.

3. Homunroc, [Tenpo BepXoBHbI anropUT™: KaK MAIIMHHOE 00yYeHHe H3MEHUT HAII MAp /
ITenpo Momunroc. - Mocksa: PITY, 2015. - 447 c.

4. Ilnac, xeiix Bargep Python mns cnoxHslx 3agad. Hayka o JaHHBIX M MAaIIHHHOE O0y4EHHUE.
Pyxoonctso / IInac [Ixeiik Banpgep. - M.: Ilurep, 2018. - 759 c.

5. Cebactesn, Pamxka Python u MmammuHOe 06y4enne / Pamka Cebactean. - M.: [IMK Ilpece,
2017.- 614 c.

6. AuTonno, /. bubmioreka Keras - macTpyMeRT rimybokoro o6ygserus / 1. AnToHuoO. - M.:
OMK IIpecc, 2017. - 851 c.

7. Benanosckuit, C. A, Tnybokoe watepesio / C.A, Benanosckuit, - M.: Huxxono-Menna, 2015. -
320 c.

8. Bockpecenckas, A. Az0yka. [yia o6yuerus gereii B ceMbe / A. Bockpecerckas, C. Penozy6os,
A. SuxoBckas. - J1.: IIpocsewmenwre; U3nanue 7-¢, 2014. - 104 c.

9. I'omopun, JL.A. [lomkonsHas cypronenaroraka. Bocruranue u o0yueHne aetel ¢
HapymeHusmHu ciyxa / JLA. I'onoruuy. - M.: Bragoc, 2017. - 303 c.

10. Tyndemnoy, f. Tnydokoe obyuenue (usetusie muroctparuu) / . Tyndennoy. - M.: IMK
IIpecce, 2018, - 220 c.

3eprTeyminik MHPPAKYPHUIBIMBI

1.9n-®apabu ateiaars Kas¥V, Mexanuka-marematika ¢akynpteti 201, 518 3eprxananap.
MonimerTepain Kacidu FeLILIME 623achl

L.https://elib. kaznu kz/

Wnteprer-pecyperap

1. https://www.profguide.io/professions/bioinformatik.html




2. https://habr.com/ru/company/ruvds/blog/650449/

Monnix
aKaxeMHAIBIK
casicaTel

[TonHin axafeMusIIBIK, casgcaTeion-DOapabu aTeiHAarsl Kaz¥V-neiH AKaJeMUANBIK CAscaThIMEH
OHE aKaTeMHAANBIK ananipik CascarhIMeH alKpIHAATA b

Kysxarrap Univer MK Gactel Oetinze KomxeTimMai.

FoitbiMm  Men GinimMuin  uerTerpamuschl. CTyAGHTTepHiH, MArHCTPAHTTApABIH  MKoHE
JOKTOPAHTTAPABIH FHUIBIMU-36pPTTEY KYMBICHL — OyII OKY Yyaepicinin Tepernetimyi. On Tikejel
xadenpanapia, 3epTXaHanapia, YHHBEPCHTETTIH FhUIBIMM jkoHe ofanmay Gemimumenepinze,
CTY/IEHTTIK FHUIBIMH-TEXHHKATBIK GipnecTikTepinae yHbIMAacThIpbLIabl. bimiM Gepymin Gapibik
geHreiiepinneri GiniM anymIBUTApABIH ©3IHAIK KYMBICHI 3aMaHayd FBIIBIMH-3€PTTEY JKOHE
aKIapaTTHIK TEXHOJOTHAIAP/IBI KONIaHa OTHIPBIN, JKaHa GiTiM aly Herizinje 3epTTey AarAblUIaphl
MeH KY3BIPETTiNiKTepiH HaMBITYFa GaFbITTAaNfaH. 3epTTey YHHBEPCHUTETiHIH OKBITYIIBICHI
FBUTHIMH-3€PTTEY KBI3METIHIH HOTIOKENIEPIH AopicTep MEH CEMUHAPIEIK (MPaKTHKAIEIK) cabakrap,
3epTXaHansK cabaKrap TaksphIOHHAa, cHLIabycTapaa KepiHic TabaThiH KOHE OKY cabaKrapel
MeH TAIChIPMaap TaKbIPLIITAPEIHEIE ©3eKTiNiriHe xkayan Gepetin OBO3, BO3 Taniceipmanapsaa
Oipikripei.

Cabakka KaTehiCybl, Op TalCHPMaHBIH Mep3iMi II9H Ma3MYHBIH icke achIpy KyHTi30ecinze
(xecTecinge) kopeerinred. Mepsimaepai cakramay GaiaapIbH JKOFATybIHA SKENeIi.
AKafeMHANBIK afanibIK. [IpakTukanbik/3epTxaHansik cabaxkrap, BOMX O6imiM amymeHEH
nepGecTirin, CRIHM OMIAYLIH, MIEIFAPMAIIBIIBFLIH JaMbITabl. IInaruar, xarraHislk, Mnapramka
naiijanany, TancepManapisl OpLIHAAY/bIH GaplBIK KeleHIepiHme kemipyre xon GepimMeiiai.
TeOpUANEIK OKBITY KE3EHIHJE XOHE eMTHXaHHapfa aKaAeMUsIIBIK aJalIbIKTRl CaKTay Herisri
cascartapian Oacka «KopbiThiaael Gakeuiaynel okyprisy Epexenepi», «ArbIMIaFel OKY
ABUIBIHBIH,__ KY3Ti/KOKTEMI1 ceMecTpiHiH KODPBITBHIHABL GakbLIayblH OKYpPrisyre apHaiIraH
Hyvckayabiktaps», «BiliM anyIIbUIapIsIH TECTIIIK KYKATTaPRIHEIHKOIIIPiNin anbIHYbIH TEKCEPY
Typasl Epeskeci» Topiz[i KyKaTTapMeH pernaMeHTIeNnesi.

Huknmosusri OiaiM Gepyain Herisri npuHumnrepi. VHmBepcmteTTiH 6imiM Gepy opTackl
TEHAEPIIK, HOCUINIK/3THHKANGIK TeriHe, IHiHM CceHiMZIepiHe, oNeYMETTiK-DKOHOMHKAJIBIK
MapreGeciHe, CTYZEHTTIH (H3MKAIGIK [AEHCAyNLIFBHA iKoHEe T.6. KapaMacTaH, OKBITYIIEI
TapansiHaH Gapisik GimiM amymsuiapra sxoHe OimiM amymenapisE Oip-GipiHe spKaman Kojnay
MEH TeH KaphiM-KaTeiHac GONATBIH Kayilcis OpbIH peTiHxe oimacTelpsurraH. Bapnbik amammap
KYpIACcTapsl MEH KyPCTaCTAPEIHBIH KOJIAAYbl MeH JOCTHIFEIHA MYKTaXK. BaplbIK cTyIeHTTEp YIIin
HKETICTIKKE *KeTy, MYMKIH eMec HopcelepieH repi He icteil anaThiHIBIFEl GOJBINT TaOBLIAIBL.
OPTYpIiTik eMipaiH GapibiK xKaKTapbH Kymeirexi.

Bapieik  Oinim  anymeinap, ocipece MyMKiHmiri mexteym kanpap, Tenedon/e-mail:
dauren kadyrovich@gmail.com Hemece 87012591891 GaiimaHbic apKbUIBI KEHECTIK KOMEK ama
aJlajbl,
https://usOdweb.zoom.us/j/717656683302pwd=VRIIOML6qxW1Rmy46QrAMUVmLNvmCM. 1

BIJIIM BEPY, BLJIIM AJIY ’KOHE BAFAJIAHY TYPAJIBI AKITAPAT

Oky aericTikTepin ecenTeyain 6aMALIK-peATHHITIK Baranay anmicrepi

apinTik Garajay xyiieci

Bara Banngapasl | %emonge | dacrypai Kpurepuanabl Garanay—-alikelH = 93ipIeHreH  KpUTEPHHIED
H CcaHgbIK | ri skyiieneri 6ara HeriziHme OKBITYIBIH HAKTHI KON JKETKIi3iNreH HOTIKEIEpiH
dajlamachl Oaigap OKBITYIaH KYTUISTiH HoTHXenepiMeH apa CalMakTBIK IIpOIeci.

A 4,0 95-100 ©OTe HaAKCHI @DopMaTHBTI JK9HEe KHUBIHTEIK Oaranayra HETi3eNTeH.

@opMaTHBTI Garanay — KYHJENKTi oKy KeisMeTi GapbICHIHIA

s 3,67 20-94 Kyprisinetin Oaranay Typi. AFBIMAarsl KepceTKiml Goblm

B+ 3,33 85-89 JKaKch tabbinagel. BimiM amymlmisl MEH OKBITYIIBl apachlHIArsl JKemen

e3apa OGalimaHBICTBl KaMTaMachl3 eTedi. bBimiM  amymisiHeIH
MYMKIHIIKTepiH alKbIHAAyFa, KABIHIABIKTAPIEl AHEIKTAyFa, €H
JAKCEI HOTIDKENEpre KoM KeTKi3yre KOMEKTECYTe, OKbITYIIBIHELH
Gimim Oepy mpoueciH yakThUTEl TY3€Tyre MYMKiHAIK Oepeni.
JapicTep, ceMuHapiiap, NpakTHKAILIK cabakrap (mikipramacrap,
BUKTOpHHAJAP, JKaphICCO3/iep, TOHTENEK YCTeNIep, 3epTXaHabIK
MYMBICTAp KOHE T.6.) Ke3iHAe TamnChIpManapielH OpPLIHIATYEL,
ayOMTOpUsNarsl JKyMeic Oencenpinmiri OaranmaHajiel. AJNBIHFaH
OiniM MeH KY3BIPETTiNiK GaramaHasl,

KupIHTEIK Garanay — meH OarjapiaMachiHa colikec GemiMai
3epaeNey afKTalFaHHaH Kelid xyprisinerin Garanay Typi.

byn OKBITYaH KyTinerin HOTIKENepiHn urepyai
IECKPHIITOpIApMEH  apakaThlHacta Oaramay. bBenrimi  6ip
Ke3CHJICTi IOHIAI MeHrepy NeHreifiH aHbIKTayra jkoHe Tipkeyre




3,0

80-84

B-

2,67

75-79

C+

2,33

70-74

myMKiszik Gepeni. OKy HoTIKeNepi GaramaHasL.

@opMaTHBTI  koHe  JKHBIHTBIK
Oarajaay

% Maugeri 6aangap

Jlapicrepaeri Oencenimix

IpakTHKanblK —cabakTapia >KYMBIC
icTeyi

30

2,0

2

65-69

KanaratTaHapibIK

1,67

60-64

D+

1,33

55-59

1,0

50-54

O3iHiK HKYMBICH

30

YobameIk JKkoHE IIEIFAPMAIIBLIBIK,
KbI3METI

KopuiThinas! 6aKpliay (eMTHXaH)

40

KUBIHTBIFBI

100

FX

0,5

25-49

KanaraTraHapIbIKC

0

0-24

BI3

OKY KypCHIHbIH Ma3MYHBIH icke aceipy KyHTi36eci (kecteci). OKBITYIBIH aHe Gixiv Gepyain axicTepi.

ArnTacel

TakbIpkIN aTaybl

Carat
caHbI

Make.
0as

MOAYJIb 1 HelKThUIaHABIPEIN OKLITY Herisaepi

JU 1. HeIKTEUTAHIBIPEITT OKBITYFa Kipicne

3C 1. HEIKTHUIaHABIPHIT OKBITY AHIH HETi3Ti KOMIIOHEHTTepi

J 2. MapkosTeIK mentiMaep npoueci (MDP)

3C2. MapkosTsIK memiMaep npouecidiy (MDP) KypbITEIMBEIH MOIEJICY XKIHE Nalfnanany

I 3. Kyii MoHi )oHe opekeT MoHi (yHKIAIaphl

3C 3. Kyii xoHe apeKkeT MoHepi (yHKIMANAPEIH Nalinanany apKbUIbl cascaTThl XKaKcapTy.

— D = DN = | B

BOOXK 1. BOXK 1. Q-Learning anropuTMin 3epTTey KoHe Taxipule kacay (Kerec 6epy)

J 4. [IuraMHKaIbK OIporpaMManay

3C 4. JIuRaMHAKAILIK OpOrpaMManay 9/IiciH naijanaHy apKeUIbl ONTHMALIB cascaTThl Taby.

J 5. Monte Carlo agicTepi

3C5. Monte Carlo anmicTepin natiganany

e I Y

BOXK 1.(Kopray, xabruray) (IIpesenTanst)

44

MOJIYJIb 2 TD Learning

I 6. Temnepatypaiusik alisipmambuislk ofici (TD Learning)

3C6. Temnepatypansik aitpipMamsuislk (TD) oficin nakganaHy.

J 7. SARSA xone Q-learning

3C 7. SARSA xone Q-learning anroputMaepiH CalBICTEIPBIN, KOMIAHY.

— B =

BOOX 2. BOXK 2. SARSA sxsne Q-Learning anroputmaepit canslctsipy. (Kerec Gepy)

Apaabik fakpliay 1

8

J8. llemimaepai 3epTTey *oHe nalifanany JHIeMMacs

3C 8. DKCIuIopauys MeH SKCIUTyaTalis apachIHIarsl TeHrepiMi 3epTTey.

BOX 2.(Kopray, xabsuinay)

J 9. DYHKIMATAPIB] XKYEIKTAY

3C 9. OyHKIEA KYEIKTay 9micTepiH RL-ie kKonmaHy.

BOOX 3. OKbIIFaH MaTepHAIIBIH KYPhIIBIMIBIK YKOHE JIOTHKA/IIK CYJI0aCHH XKacay.

10

J 10, TTonuruka rpaguenTi opicTepi

3C 10. IMonuTrka rpaguerTi omictepid RL ecentepid meny/ie naiinanaHy.

— 2

BOOX4.0xpuran matepuaiap O0OHBIHIIA CYpPaKTap bl TANKBLIAY.

MOJYJIb 3 Deep Reinforcement Learning

11

J 11. AKTep-KpUTHK oicTepi

3C 11. Axrep-kputHK anmroputMzepin RL-se Konjany.

fam—

BOOXKS. Oxplirad MaTeprangapabl TAIKEUIAY

12

J 12. KoHTHHYMIBIK Kyliiep MEH apeKeTTep

3C 12. Y3aikcis kenictikrepae xymsic icreiitin RL anropuTMaepid Koniany.

13

J13. Tepen uikTbUtaEAbIpsIn oKETY (Deep Reinforcement Learning)

3C 13. TepeH HEMPOH/IBIK XKellliep apKbUIbl HBIKTBUIAHABIPHII OKBITY (Deep Q-learning).

i | B [ = | N2

BOOXK6. BOMK3. Double Q-Learning amicinix Thimainiri. (Kenec 6epy)

14

J 14, Ken areHTTi HBIKTHUIAHIBIPHIIL OKBITY

o

3C 14. Ken areHTTiK opTanap/a HbIKTHLIAHABIPHIIL OKBITY.




15 M 15. HEIKTEUIAHABIPBII OKBITYIBIH KOJIZaHOAMBI calalapsl
3C 15. HakTel emipaeri RL KONIaHEICTAPBIH 3ePTTEY. 1 7
BOOXK7. BOXK3. (Kopray, kabsL1ay) 22
Apansbik 6aKpLIay 2 100
KopBIThIHABI 6aKbLIAY (eMTHXAH) 100
IToH yIIiH sKUBIHTBIFBI 100

KHUBIHTBIK BAFAJIAY PYBPUKATOPBI

OKY HOTWXXEJIEPIH BAFAJIAY KPUTEPAWUJIEPI

BOXK 1.“ Q-Learning anroputmin 3eprrey kone Takipube xacay ”.(AB 100%-nbin 30%)

Kpurepuii «OTe KaKCL» «Kareb» «KanaraTraHapabIK» «KanaraTTaHapJbIKCBI3»
25-30 % 19-24% 14-19% 0-9%

Mannin "Ore xkakce" | "YKakcer" mered | "Kanararranapisik" meren | Herisri YFEIMIApAbI,
TEOPHACHI MeH JiereH Oara | Gara Oapnslk kayan | OGara OwmierTe YCBIHBUIFAH | TEOPHAIAp/IbI 6imvey.
TYKBIPLIMAAMAC | epeKTep TOJBIK, 6ipak | cypaktapibiH TONBIK eMec | KopeITemgel Gakpuiay KYprisy
— TYCiHY 3He | FriTBIMEIHBIH, KeliGip Mocenenep | XapusTaHYbIH KAMTHTBHIH | KarujanapsiH 0y3y.
Oimy. oaMy KeseHJepiH | KaMTBUIMAraH, Jayan YIIH KOHBLIaIE,

Talall, TYpil | 3KCHO3HIMA Herisri  epeKuIeNmiKTepi,

cananapbH epeKeniri ycTipTiH Honenzelini,

aHBIKTAall, OFaH | KopceTimMere, MaTepuanibl  YChIHY/BIH

TOH MarepHanbl JIOTHKACHI MeH

epeKIeniKTepin YCHIHYABIH metiexTimirinig Oy3pLTYyBIHA

capanari, JIOTHKACHI MeH | xon Gepeni, cypaKTapabiH,

ayIuTopHAaa noleKTimirinne Ma3MVHBIH almnaisl.

oTkeH  cabakTel | Kate  xibepinreH.

TONBIK MeHrepirn, | JKayanrta

TEPEH  FHUIBIMH | CTHJIMCTHKAJBIK

TYKEIPEIM JKacarl, | KaTeTikTepmin

yI CYpPaKTHIH | OOJYBI,

TOJIBIK, Jayan | TepMHUHIEPHIH

Kasy. IYpEIC

KOJIIaHBLIMAYBI
MYMKiH.

Tanpanran Hepexrepai exaey | Oxky TanceipmacsiH | Herisri gepexkesnepre CypakreH »ayanTsiH Ma3MYHBI
amicTeMe MeH Kyltenepine imiHapa opbIHIaY, THICTi K0HE OPBIHBI catikec kenmeiini. [IpakTHKAIBIK
TeXHOJOTHIHEBI KATBICTEL KYPCTBIH GiJ'ITEMe.TICp Gepineni. YCHIHEIMAAP MYJIIEM JKOK
HAKTBI CypaKTapsl TPAKTHKABIK DPaKTHKAIBIK YCBIHBIMAAD | gemece oTe TOMEH canaa.
NPAKTHKATBIK TOJBIK OpBIHAAY, | MiHAEGTTEPIH TONBIK | MaHBI3ILLIAY EMEC, KOpHITHIHB! GaKbiTay XKYprisy
TANCHIPMATAPFa KOHbLIFaH ala anMay, MYKHAT TaJIayFa KaFMzanapbiH Oy3y.
KoJLIAHY CYpaKTapIbIH FBIIBIMH Heri3JemMMereH Ko e Tass.

Ma3MYHBIH  amy, | TYKbIpeIMIapIsl Jonennep YCTipTiH

KYPCTBIH ITYpPBIC JKETKi3e KOJIOaHbIIAIBL.

NPAKTUKAJIBIK anmMay.

MocCeNenepin

IIEIy.
Tanganrau Oxky TyKeIpeIMAaMankslk | HerismenreH FeUTBIME Tanceipma OpBIHAAIMAIbI,
amicTeMeHin TaICEIpMAachH MaTepHallibl epexenepis KONNaHBUIYsl | KOMbLIFaH cypakrapFa
YCHIHBLIFAH TONBIK OPBIHAAN, | Haiijanamyma  3-4 | Typansl TYKBIpHIMIAp yKayarrap HOK, Tannay
NPAKTHKRAIBIK KOMHbLIFaH IaJICi3MiKKe, HaKThI EMEC JKOHE MarepHangapsl MeH Kypajaapsl
TanceipMara CYpaKKa xaH- KaJIIBLIAY MEH | HOTHIKECI3, Tl /1aaHbIMa/b!. KopBIThIH 5L
KOJAAHBLTYBIH HAKTBI, JaJeni TYKBIPBIMAAPIAFS! | CTHIMCTHKATBIK JKOHE OakbuIay Kyprisy KaruaalapbiH
Garanay sone Jayar oepy, Kimiripiv TpaMMATHKAIBIK oy3y.
e — KYPCTBIH KaTenKkTepre KON | KaTemikTep, conz[aﬁ.-axl
el ik TPaKTHKATBIK Oepineni, Oyt TPAKTHKAITEIK MEIIiMHIR

: : Macenenepin TAICEIPMAHBIH HOTIDKENepin eHey/e

HEFRAEMEC] IIETmy. KaImel  JAeHreiiHe | moncizfikrepaiH OOy

HaxTs! yaksIT acep eTneiai,

xyHecine

KaTBICTEI




TePMHAEIEPII
KOJJIaHY, FEUTBIMH

TYKBIPEIM/IAP
xKacay.

BOX 2. “ SARSA xone Q-Learning anropurmaepin cajabictsipy. ”. (AB 100%-1b1H 18%)

Kpurepnii «OTe waKch» «Kaxen» «KaHaraTTaHAPJIBIK? «KaHaraTTaHAPJIBIKCHI3
15-18 % 10-14% 7-9% 0-6%

TMauHiH TeopHsichI Taburu tinai exney | Bapnelk  xayan | Bara Omnerre ycomeiFas | Kolisimran CyYpaKTapra
MeH MaceNeciH Tanjan, | TONBIK, 6Gipak | cypakrapiplH TOJNBIK eMec | AYPBIC Jkayam kas0ai,
TYKbIPLIMAAMACBIH | Typni  cananapblH | Kelibip Mocenenep | apHsulaHYblH ~ KaMTUTHIH | KaTeé  [JNCNACY, AYPBIC
TyciHy xaHe Giny. aHBIKTAll, OFAH TOH | KAMTBLIMAFaH, JKayall YOIH KOMbUIamel, | €MEC KOPBITBIH/BI Xacay.

epeKIIeniKTepin SKCIIO3UIHUA Herizri epeKIemiKTep/Ii,

capasari, €peKIIeiri ycTipTiH JenenaeHai,

ayIUTOpUsAIA OTKEH | KOpCeTiIMereH, MaTepuaIbl YCHIHYIBIH

cabaKTh TONBIK, | MaTepHaIIbl JIOTHKACHI MeH

MeHrepimn, TepeH | YCHIHY/BIH madexTinirinin Oy3BUTYBIHA

FRUIBIMH TY)KBIPBIM | JIOTHKAackl ~ MeH | o Oepefi, cypaxTrapIblH

JKacail, yimn | jgeifextiniringe Ma3MYHBIH allnaibL.

CYPaKTBIH  TOJNLIK | Kare skiGepinreH.

Kayar xKazy.
Tanganran agicreme | Taburu Tingi | Oky Herisri gepexkesnepre TancepMaHsI STy AIH
MeH TeXHOJIOTHSIHBI | OHIEYre KATBICTHI | TAlCHIPMACHIH THICTi K9HE OPLIHIBI YTBIMCBI3 ajtici
HAKTBI cypakTapIbl TONBIK | ilmiHapa opeIHAAY, | cinTeMenep Oepinemi. KOJIAHBLIFaH, CYpaKTap
NPAaKTHKAIBIK OpBIH/AY, KOHBUFAH | KYPCTBIH NPAKTHKANBIK ¥CBIHBIMIAD | sxaymmsiiamMa sKa3blFaH,
TamCBIPMasiapFa CEpaisTapInly i MAHBIS/BUIAY EMEC, MYKHAT | sepTTeymepii a3 HeMece
KoaHy Ma3MYHBIH amry, | MiHAETTepiH Talayra Heri3nenMerex MYJIIEM KOIIaHGaraH,

KypCTBIH TOJBIK, ama HKOHE Tass. Henennep HOPMa/IaH ACATEH

NPaKTUKATEIK anmay, FEUTBIMH YCTipTiH KONJaHBLIAAEL. KATEJTIKTEp MeH

M3celenepin Wemy. | TYKBIPHIMAAPIH! S

JIYpBIC XKeTKize
anmay.

Tannanran Oky TanceipmacelH | TyxelpeiMpaman | HerisgenreH FeUIBIME TamnceipMa epecKen
agicTeMeHiH TOJBIK OPBIH/IAI, BIK MAaTepHanisl | epexeNepIin KOMIaHEUIYEL KaTelmiKTepMeH
YCBIHLUIFAH KOMBUIFaH Cypakka | HalimanmaHyna 3-4 | Typaibl TYKBIPEIMJAp HAaKTHl | OPBHIHIANABL, CypaKTapra
NPAKTHKAIBIK HKAH-HKAKTEL, mencizmikke, €Mec JKOHe HOTIKECI3, JAyarnTap TONBIK EMEC,
TancHIpMaFa TNl xKayar KaJMBLIAY ~ MEH | CTHITMCTHKAJIBIK JOHE TYKBIPEIM IaMAJTEIK,
KOJIAHBLIYLIH Oepy, KypCTBIH TYKBIPBIMABPIAF | TPAMMATHKAJILIK KATeNKTep, | MarepHanjap MEH
Garanay soHe TIPAKTHKAIIBIK Bl KiWiripiM | cOHA-aK NPaKTHKATBIK Honenaep Hauap

Maceenepin KaTeliKTepre KON | MEMiMHIH HOTHKENIepiH naiinanaHblIFaH,
TAJIAY, AJILIHFAH R ieie -
ey by mrermry. Gepineni, Oyn | emnmeyne moncizmikTepaiy

3 : MammuHanbIK OKBITY | TATCEPMAHBIH 6oyl

e TOPUTMIEPiHe MANMEL JIeHretiine

KATBICTEI ocep erneitni.

TEPMHHIEPAL

KOJLIaHYy, FRLIBIMH

TYXKbIPEIMIAP

xacay.

BOX 3. “ Double Q-Learning aaicinin Tnimainiri . (AB 100%-ub1x 18%)

Kpurepuii «Ore xaKch «Kakcen «KaHaraTTaHapJaBIKY «KaHaraTTaHapABIKCEI3
15-18 % 10-14% 7-9% 0-6%
ITonniH TeopHACKHI Heitporasr Bapmeik  »xayan | Bepinren cypakrapipiH | Kolibuiran Cypakrapra
MeEH JKeMminepai Tanjar, | TOMNBIK, 6ipaK | TONBIK eMec >KapHsUIaHybIH | AYPBIC  Kayar #xazbaif,
TYKBIPBIMIAMACBIH | Typni  cananmapsiH | KellGip Mocemenep | KAMTHTBIH — JKayanm  ymriH | KaTe  JSJeNiey, JXypeIC
TYCiHY K3He Gity. AHBIKTAN, OFAaH TOH | KaMTHIIMaraH, KOHBLIAIEL, Herisri | ¢MEC KOPBITEIHABL XkKacay.
epeKIeTiKTepin IKCIIO3UITHA epeKIenikTepai,  YCTipTiH
capaarl, epeKIeniri JIanenuenai, MaTepHansl




AYAUTOPHSIA OTKEH | KepCceTiIMereH, YCHIHYIBIH JIOTHKAchl MEH

caGaKTsl TOJNBIK | MaTEepPUAILIBI IotieKTimiriniyg  Oy3blTybIHA

MeHrepinm,  TepeH | YCBIHYIBIH xonm Oepeni, cypakTapIbiH

FRUIIMH TYJKBIPBIM | JIOTHKachl ~ MEH | Ma3MVHBIH allmaiisl.

Kacarl, ym | meiexTtimirinme

CYpaKThI{  TONBIK | Karte xkiOepinre.

JKayar xKazy.
Tannanran amicreme | DataMining Oky Herisri nepexkezaepre TancpipMaHs! LIeNTyTiH
MeH TeXHOJOTMAHEl | TEXHONOTHSCHIHA TalCEIPMACHIH THICTi JKHE OPBIH/BI YTHIMCBI3 9Jlici
HAKTBI KATBICTEI inmrinapa opeiagay, | cintemernep Gepineni.

NPaKTHKAJbIK ¥ CBIHEIMAAD

KOIJaHblIFaH, CypaKrap

NPAKTHKAIBIK, CypaKTapibl TOIBIK | KypCTBIH sKayIblIaMa JKa3blIFaH,
TancHIpManapFa OpHIH/AY, KOMEUTFaH TPAKTHKAIBIK MBHBI3/IBUIAY eMeC, MYKHAT | seprreyiiepyi a3 HeMece
KoIaRY CYpaKTapIbIH MiHJeTTepiH Talgayra Heri3aenverex MyJIIeM KoNIAHGaFaH,

Ma3MYHBIH amly, | TOJNBIK ama HOHE Tasi3. Hanengep HOPMaJIaH ACATHIH

KYPCTEIH aymay, FEITBIME YCTIpTiH KOMIaHBIAIbL, KaTemiKTep MeH

NPAKTHKAJIBIK TYKBIPEIMAAPIEL -

' ; Kemuinikrep Oap.
MaceJieNiepiH menry. | DyphIC XKeTKize
ammMay.
Tanpanran Oxky tanceipmace | TyxkeipeiMpaman | HerisgenreH FRUIBIMU Tanceipma opecken
amicTeMeHiH TOJBIK OPBIH/AT, BIK ~ MATEpHANIB! | epekenepain KonIaHbLIyE! KaTeNiKTepMeH
YCHIHBLIFAH KOMBUTFaH cypakka | maiimananyna 3-4 | Typaisl TYXKBIPRIMIAP HAKTEl | OPBIHIANILI,  CYpaKrapra
NPAKTHKATBIK HKAH-HKAKTEL, morcismikke, €MEC XKOHE HOTHIKEC S, xayanTap TOMHIK —€Mec,
TaIChIpMaFa JleTen i xayar KAUMTBIIAY ~ MEH | CTHIMCTHKAJBIK XKIHE TYKBIPEIMAAMATBIK
KOTAHBLTYBIH Oepy, KypCTBIH TPKBIPEIMAAPAAF | TPaMMATHKAIBIK KATeNKTep, | MaTepHaiiap MeH
Garanay some TIPAKTHKATIBIK B KimiripiM | cOHAa-ak NpaKTHKAILIK Tonenaep Hatap
. — MaceeNepin KaTeniKkTepre oM | MEMiMHIH HOTIOKeNepiH nalijanasblIFaH.
; mIenty. Oepineni, Oy | eHueyne OoNCi3NiKTEPIiH
HITHXKEHIH
; . TaNCHIPMaHbIH OoyBL,
S KaJIbl NeHreiiine
acep eTHek i
/ Jlexan m.a. j:/ ; \ Jocsxan H.C.
Temuapboexos A.H.
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