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PYHKLNANAPObl NKYbIKTAY
TAKbIPbIObIHbIH HEeri3ri MOKCcoTbl —
VIIKEeH NKoHe KypOoeni xxyenepne
HOKTbl MaHOep Ol ecenTemMen-ok,
onadpnblH MiIHe3-KyJ1KbIH HEMecCe
COACOATTAPbIH TUIMAOI Moaesibaey
TocinaepiH TyCiHOIpY.



KinT cespgep

o  OYHKUMSAHDBI XyblKTay

e AreHT
o Kyk
e OpekeT

e HenpoHAbIK Xxeni

e Perpeccus

e HblFanTnanbl OKbITY
e Mogenbgey

e Bomxkam




INapic XKocrnapbl

O1 02 03
PyYHKUMNANAPRObI HenikTeH XKybIKTAY KONKEeT? PVYHKUMNANAPRODI
NKYbIKTOYAObIH MaHi MeH MNKYbIKTAYObIH Heri3ri Typnepi
MOHbISbI
o4 05 O6

HenpoHabik Xkerinep XKaHe

PYyHKUMNANAPObI NKYbIKTAY
onapabiH pesli

MaLLMHONbIK OKbITYOA NKoHe
npoueciHaeri KNbIHAObIKTAP

HbIFON TN bl OKbITYOA
KONOOHbIYbI

o7

MpakTKanbik MblcOrgdp MeH MAHbI3OblSblfbl



Kipicne

DyHKUMANapabl XyblKTay — XacaHObl MHTENNEKT MeH
MaLUWHasbIK OKbITY CananapblHAAFbl MaHbI3Abl YFbIMAAPAbIH
6ipi. KenTereH HakTbl XXynenepae Hemece opTtaga 6i3 6apnblik,
MYMKiH Kynnep MeH apeKeTTep YLWiH A2/ MOHAEPAi ecenTemn
anManmbl3. MyHpan xarganaa QyHKUManapabl XyblkTay
dAicTepi KongaHblnagbl.

Byn agicTep ynKeH kenemai aepekTepai bikwamMaan, XXYNeHiH MiHe3-Ky/IKbIH
Hemece WelLim kabblngay casicaTbiH WamMmaMeH b6eliHeneyre MyMKiHAiK
6epepi. DyHKUMANAPAbI XKYbIKTay a4icTepi KebiHece Kypaeni Mogenbaepa,
XeHiNgeTy, ecenTey yakbITbiH a3alTY XIHe AepeKTepaiH )eTicneywiniri
Ke3siHae 60/mkKaM Xacay MakcaTbliHAA KOlAaHblnagbl.

Byn Tacingep — HelMpoHAbIK Xeninep, perpeccusnblk MOAeNbAEP, CbI3bIKTbIK,
XXoHe 6eNCbI3bIKTbIK annpoKCUMauusanap CUsKTbl TYpAi agicTepre
Herisgeneg,i.



DyHKUMANApAbI XKyblkTay — byn 6enriciz Hemece Kypaeni
DYHKUNAHbIH MaHAEpiH 6enrini 6ip yari (mogenb)
apkblnbl 6omkay Tacini. KentereH xargannapaa HakThl
DYHKLMSHbI ecenTey MyMKiH 601Malabl HEMeCe eTe Ken
pecypcTapAbl KaXeT eTef,.

MyHpanaa )yblkTay a4iCi HaKTbl ecenTeynepaiH OpHbIHA

XaKblH HaTUXenep bepegi.

Mbicanbl, areHTTiH, 9pbip Kyni MeH SpeKeTi YLUiH HAaKTbl KyTiNeTiH ynanabl cakTay MyMKiH eMmec 60/1ca, PyHKUUSNapabl XKybIKTay
apKblabl OCbl KYTiNeTiH ynangsl 6omxayra 6onagpi.



DyHKUMaNapabl XybikTayablH 6acTbl cebebi — Kypaeninik Nnex WweKTeyni pecypcrap.

o
. o) o
LLlekcis Kyinep TexXHUKASIbIK LUeKTeyep PecypcTapapbl yHemaey
Kel »argannapga Kynneppin caHbl HakTbl MaHAEpAi cakTay Hemece YaKkbIT NeH ecenTey WbIFbIHAAPbIH

LLEeKCi3 HeMece eTe yKeH 6onagpbl. ecenTey TeXHUKa/bIK TYPFbigaH
MYMKiH emec.

a3anTy KaxeT.

COHAbIKTAH XYybIKTay a4iCi MOAeNbAiH KapananbiM XXaHe ecenTeyre bIHFanabl HYCKACbIH KacayFa
MYMKiHAiK 6epegi.



dyHKUMSINApabl XKybIKTayablH bipHelle Tacingepi 6ap:

S~ —

CbI3bIKTbIK NKYbIKTOY

®OYHKUMAHBIH, MOHIH aHbIManblapabiH, CbI3bIKTbIK,
KOMOMHaUMACHI apkblibl 6omkay.

- R

BencbI3bIKTbIK NKYbIKTAY

Kypaeni 6arinaHbicTapabl Modenbaey YiiH KongaHblnagbl,
MbICasbl, HEMPOHAbIK Xeninepae.

S~ N—

KecTenik sgic

A3 FaHa Kynnep 60nFaH Xarganaa KongaHblnagbl.

e

Perpeccuanbik Tacinoep

[lepekTep HerisiHae MYHKUNAHbIH €H XaKCbl XYbIK MOAENIH
Taby.




4. HempoHObIK NKerlijfiep NKaHe ofiapablH peni

Onap Kypgaeni 6ercbi3blK Tayenainikrepai yMpeHin, ke3 kenreH kypaeni gyHkumsHol 6enrini 6ip
aanpikneH 6enHenen anagpl.

HelpoHabIK Xeninep HblFanTnanbl OKbITyAa, Mbicanbl, Deep Q-learning sgiciHAe, areHTTiH CTPaTErMsaCbiH
HeMece apeKeT MaHAEPIH XybikTayaa benceHpi KongaHblaagbl.



dyHKUMANapabl XyblkTayaa bipkaTap Macenenep TyblHAaNAbI:

ApTbIK YPeHy (overfitting)

Mopgenb OKbITYy AepeKTepiHe TbiM
6enimpenin, XXaHa »argannapga Hawap
XKYMbIC iCTENA,.

|

HdepekTepniH
NeTKinikeisa,iri

[ypbIC yPeHyY YLLiH Kem XaHe apTypAi
AepeKTep KaxerT.

G

Typakcbi3Obilk,

Kelge yrMpeHy npoueci Typakchi3
60onybl MyYMKiH, 3Cipece erep Kymnep
MeH apekeTTep bip-b6ipiHe Tayenpi
6onca.



MALLUNHObIK, NKoHE HbIFOATIOSIbl OKbITYOA KOJOOHbIS1Ybl .6

DyHKUMANApAbI XKYbIKTay a4iCTepi MalMHanblk OKbITYAblIH 6ap/blK CananapbiHaa KoNgaHblNaabl

HbiramTnanbl okbITYAA Kypoeni miHOeTTepOe
AreHT KynnepaiH Hemece speKeTTepAiH HakTbl MaHiH Binmen, o KomnbloTepik kKepy MeH Taburu Tingi eHAeY CUAKTbI Kypaeni e
JKYbIK MOH apKbl/bl WeLiM Kabblngangpi MiHAETTepae HeMPOHAbIK Xeninep pyHKuManapabl

JKYbIKTayAblH Heri3ri kypanbl 60bin Tabblnagbl

MpAaKTUKObIK, MOHbI3OblS1bIFbl

:PYHKUMANAPAbI XKYbIKTaYy 94icTepi

AreHTtTepre 6erricisa YrnKeH pepexkrepmeH LLeLwdim ka6blnaoay
opTanapad TnimMmai NKyMbIC icTeyre MyMKiHAiK npouecTepiH
JpeKeT eTyre oepeni 2XKepenpereni

KemeKkTeceni



KA3IPri dKocaHObl MHTEeNeKT
NKymersnepiHiH eseriHge TyprfoH
MCIHbI3Obl KOHLLernLuus.

On Kypgeni ecenTepai XXeHingeTin, areHTTepre benricis opTaga speKkeT eTyre MyMKiHAIK 6epeai. byn agiccis
Ka3ipri 3aMaHfbl MaLLMHAbIK OKbITY MEH HblFaMTManbl OKbITY XYMeNepiH enecTeTy KMblH.



BakblJ1Ay CypaKkTAPbI

PYHKUMANAPAbI XKYbIKTay AereHimi3 He?

HenikTeH dyHKLMANapabl XKybIKTay KaXeT?

DYHKUMSANapabl XybIKTAYAbIH KAHAAM Heri3ri Typnepi 6ap?

HelnpoHabik xeninep dyHKUUSNapAbl XybiKTayaa KaHaan pen aTkapagbl?
DyHKLMANapabI XKYbIKTAY NPOLECiHAE KaHA4aN KUbIHAbIKTAp TybIHAAWAbI?
MalumMHanbiK OKbITYAA XybIKTay 9AiCTepi kanal KoaaaHblIagbl?

HblFariTnanbl okpITyAa QYHKLMANAPAbI XYbIKTAYAbIH MPAKTUKAbIK MaHbI3bl Hege?
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