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CTypeHTTepre HEMPOHAbIK XeNninepaiH narvaga 601y Tapuxbl, HETi3ri KaFMganapbl, X)XyYMbIC iCTey
NPUHLUMNTEPI XaHe onapablH KONAaHY cananapbl Typasbl XaH-XakTbl TYCiHiK 6epy. HempoH mogeni,

benceHaipy pyHKumManapbl, kabatrap Typ/epi XXaHe HEMPOHADIK XKesliHiH OKbITY aNropuTMi Xannbl 6inim
KanbINTacTbIpy.



HenpoHabik Xkerni NAacaHObl MHTenMeKT MepcenTpoH

AKTBALNA OVYHKLIACDI Canmak KoadbdonumeHTi Bypmay (bias)

Annfd TApATY Kepi TapaTty OonTmmMmmsaunsa
(backpropagation)

MoaaAnMeHTTIK Tycy Deep learning
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APXNTEKTYACHI

o Anfa Ttaparty (Forward propagation)
- Kabar Typnepi « KaTenikTi ecentey (Loss function)

o Feed-forward »xaHe recurrent xeninep . Kepi TapaTy (Backpropagation)

e [papueHTTIK TyCy aiCi
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AP TbIKLUbIIIbIKTAPbI MeH
KeMLUinikTepi



Kipicrne

TexHONOrmMANbIK NPOrpecc NeH Y/KeH AepeKTep AsYipiHiH Kenyi
XacaHObl UHTENNEKTTiH KapKbIHAbI AaMyblHA SKeNfi. Ocipece COHFbI
OHXbINABIKTA HEMPOHADIK XKeninep agaM3aTTbliH eH PeBONOLUSbIK
TEXHONOTUSANbIK LWeLiMaepiHiH 6ipi peTiHAe TaHbIAbI.

ByriHri TaH,4a HEMPOHAbIK, Xeninep:

e paybIC NeH cerneyai TaHyaa (Siri, Alexa)

e aBTOMaTThl aygapmaga (Google Translate)
* MeauUMHaNbIK AMarHo3 xacayaa

e 6eT neH obbekTiNnepai TaHyaa (Face ID)

* ©3iH-63i 6ackapaTblH KeniK XynenepiHge

*  KAPXbI/bIK XHE Kayin-KaTep TangayblHAA KEHIHEH KONAAHbINAAbI.

HelpoHabIK xeninepaiH naesicbl agamM MUbIHbIH XXYMbIC MPUHUMMIHEH
WabbIT anfaH. MunnnapaTaraH HelpoHaap 6ip-6ipimeH 6anaHbICbIn,
aKknapaTtTbl eHaengi. Con cekingixacaHgbl HEMPOHAbIK Xefi Mogenbaepi
A€ Ken HeMpoHaapablH H6ipnecKeH XyMbICbl apKblabl KYpAeni
MiHAeTTepAi opbIHAANAbI.

Ocbl gopicTe 6i3 HEMPOHAbIK XeninepaiH TeopUANbIK HerisiHe ToKTanbIm,
ONlapAblH MaLLMHANbIK OKbITY 9/1eMIHAEr OPHbIH, KYPbIIbIMbIH XaHe
OKbITY 91iCTEPIH KapacTblpaMbi3.



1. HenpoHabik XkerninepaniH Tapumxbl

1943

MakKannok & MnTTc — anfawkbl HEMPOH Moaeni

1986

Backpropagation anropnT™miHiH gamybl

1968

Po3eHbnaTT — nepcenTpoH

2012

AlexNet — deep learning »apblfbICbl



e [leHapuTTEp — CUTrHan Kabblnganabl o Kipic pepekrep
e SAapo — eHaey e AkTUBaUUS QYHKUUSACHI

e AKCOH — curHangbl Tapatagbl e LUbIFbIC MBHI



1. N dacaHabl HENPOH moaeni



1. AKTUBALUUNA OVYHKLNANAPDLI



1. HempoHObIik NKeJli dpXUTEeKTY PO 10 bl

) S
Input layer Hidden layers Output layer
Feedforward Neurcal Network Convolutional Neural Network (CNN)

KOMMbIOTEPNIK Kepy

Recurrent Neural Network (RNN) Transformer
Tin eHpey NLP (ChatGPT, BERT, GPT-4)
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Forward propagation

Loss function

KaTenik ecentenepi
[lepek xeni apkblnbl eTedi — 6omKam xacanagpbl

haS

Gradient descent

é

Backpropagation

KaTenikke kapan canMak XaHapTblaagbl



1. KonaoHy casnadsdpbl

Aok -

LeHcdaynblk COkTAyY KApNKbl NKoHEe 6OHK CeKTOPblI
I
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AybiJ1 LLUAPYdLUbISIblfbl Po6oToTtexHnKA

] A

BenHe NKoHe cenney TOHY Taéurn Tinai evaey (NLP)



e KypaenikaTblHacTapabl ypeHe anagbl e TyCiHAiIpY KUbIH
e [lanpiri >xorapbl o Ken ecenTey KyaTblH Tasan eTeai

e YNIKEH fepeKTepMeH XyMbIC icTengi o Ken gepekK KaxeT



KOpbITbIHODbI

HelpoHablk xeninep OyriHri »xacaHabl MHTENNEKTTiH Heri3i 60/bIn
Tabbinagbl. Onap agam MUbIHbIH XYMbIC XXacay NPUHLMMIH YATi peTiHae
KONl gaHa OTbIPbIM, KYpAeni yArinepai TaHyFa XXoHe Y/IKeH Kenemgeri
[AEPEKTEPAI eHaeyre MyMKiHAIK bepegi.

3aMaHayu TEXHONOT S 9NeMiHAE HEMPOHADIK Xeninepcis
aBTOMATTaHAbIPY, KOMMNbIOTEPAIK Kepy, TiNLIK Moaenbaep, MeguumnHa
Hemece poboTOTeXHMKA CananapbiH eNecTeTy MyMKiH emec.

HelpoHabik eninepai TepeH TyCiHy — bonallak aepeKkrep
MaMaHapblHa, MHXeHepnepre XaHe 3epTTeyLinepre MHHOBaLUSNbIK,
WwewiMaep KypyFa Xon awagpbl.



HempoHablk Xkeni nereH He?

BUOoNormsanbik NMKeHEe NKOCOHO,bl HENPOHHDbIH YKCACTbIFbl MEH OMbIPMALLbISbiFbl HEOE?

MepcenTpoH pgereHimia He?

AKTBALUNA POYHKUNATAPbIHDbIH Pesli KAHOAN?

Backpropagation anropuTMi KONAm XKyMblC icTenai?

HenpoHabik Xkeninepaid KonaoHy CanadpbiH ATAHbI3.

HenpoHabik XkeniHiH ApTbIKLUbIIbIKTAPbI MeH KeMLUINIKTepi KaHOAN?
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