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MdAdLUMHAIbIK OKbITY MiHpeTTep

supervised learning, unsupervised learning, reinforcement learning Knaccudukaums, perpeccus, Knacrepney

Mpouecc TexHonormanap
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MaLUMHAbIK OKbITYObIH TyRJ1epI

BakblnaHaTbiH OKbITY (Supervised Learning), bakplnaHb6aTbiH OKbITY
(Unsupervised Learning), HbikTanaHgbipyMeH okbITy (Reinforcement
Learning)
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Barasiay MeTpUKAapbl MALUMHOAMbIK OKbITYObIH KopbITbiHObI
KONOCHY cananapbl
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Bakblyiay cypakTApbl
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ManpanaHbiFaH sgeoneTTep



Kasipri aknapaTTblk KOFamMaa fepeKTep xaHa MyHal peTiHge kapacTbipblayaa. KyH calibiH anempae
SNEeYMETTIK Xesinep, CeHcopnap, MeaULMHabIK Xynenep, KapXxbl naatdopManapbl XKoHe eHAipICcTiK
XabAbIKTap apKblabl OpacaH 30p Kenemae aknapat XuHanagbl. byn gepektep agamaapabiH ic-
OPEKETIH, SKOHOMUKASBIK XHE d/1eyMEeTTiK KybblbICTapAbl, TabuFn NpoLecTepai TepeH, TyCiHyre
XoHe bomkayFa MyMKiHAiK 6epepi. Ocbl fepeKTepai TMimMai eHaey, MaHbI3Abl 3aHAbINbIKTAPAbI
aHbIKTay XaHe AypbiC Wewim Kabblngay yiiH MHTeNNeKTyanabl agictep kaxeT. OcbiHAal
KypangapablH, iWiHAEr eH AaMblFaHbl — MaLllMHanbIk OKbITY (Machine Learning).

MallunHanbIK OKbITY —XaCaHAbl MHTENIEKT TEXHONOTUSANAPbIHbIH HEri3i 60/1bIN Tabblnagbl XaHe
Xynenepre Toxipnbe )uHakTay apKkblibl fepeKTep HerisiHae 63 eHIMAINIrH apTTblpyFa MyMKIHIiIK
6epegi. AFHM KoMMbloTep apbip TancbipMa 6oMbIHLLA XeKe-xeke baFgapnamananbai, yarinepgi
aBTOMATTbI TYpAe YpeHeai xaHe bonalakTarbl Xarganapabl 6omkarigpbl. Byn Tacin KypaenixaHe
6enricis opTaga TvimMai Wwewwim Kabblngayra Xargam xacanapl.

MalunHanbIK OKbITYAbIH MaHbI3AblIbIFbl TEK TEXHOOTUSbIK CalanapMeH LWeKTenmMelnai. byriHge on
KapblblK Tangay, MEAULIMHA, 3KoNorus, 6inim 6epy, eHAipic, Kayinci3gik, yATTbIK KOPFAHbIC, TabuFK
anaTtTapgbl 6omkay, cMapT-kananapabl 6ackapy, 10rMCcTUKa MeH SHepreTuKa ceKingi kentereH
cTpaTerusanblk 6arbiTTa KogaHblAaabl. MalMHabIK OKbITY apKblibl HECHE any MyMKiHAIri
aHblKTanagbl, aypynapabiH epTe AMarHOCTUKAChl XYPrisifiegi, aBTONUAOT Xynenepixongarbl
Xarpanapl 6omkangbl, an eHaipic opbIHAAPbIHAA XabAbIKTapAbIH, iCTEH LWbIFYbl anfblH ana
6omKaHagpbl.

Ocbl A9PICTiH, Heri3ri MaKcaTbl — MalUWHASbIK OKbITY SiCTEPI, OHbIH, XYMbIC KaFuaanapsl,
aNropuTMAEPI XoHe oNnapAabl KoNAaHy epeKLenikTepi Typasbl KeleHai TYCiHiK 6epy, coHpali-ak,
CTYAEHTTEPAi UHTENEKTYanabl XXynenepai xobanay xsHe Tangay fargbliapbiIMEH KaMTaMachI3 eTy.
Byn 6inim 6onallak MamMaHaapFa AepeKkTepre HerisgenreH wewimaep kabbingay, cmapT
TeXHONornsnapabl 93ipsiey XoHe Fbl/1bIMU-3ePTTEY XYMbICTaPbIH XYPri3y CUAKTbI MaHbI3[bl
Ky3blpeTTepfi KanbINTacTblpyFa KEMeKTeceq,.

MaLUMHanbIK, OKbITY — KOMMNbIOTEP/IEPAIH, fEPEKTEPAEH YMPEHIN, HAaKTbl 6aFgapnamanaH6bait wewim
KabblngayblHa MyMKIHAIK 6epeTiH dacaHAbl MHTENNEKT canachl. byriHae MalnMHanbik OKbITY GaHKTIK
CKOPUWHITE, MeMLMHaNbIK 4MAarHOCTMKAga, TPAHCMOPTThIK Xynenepae, eHgipicteri anattapabl
6o/mKayga, KIMMaTTbIK Tanfayaa xaHe 6iniv 6epy canacbiHfa KeHiHEH KongaHbliagbl.




1. MadLUMHANbIK OKbITYObIH AHbIKTOAMCCDI

MawmnHanbik, oKbITY (Machine Learning) — gepekrtep
Heri3iHae yNrinepai aHbIKTaUTbIH XaHe bosalak,
HaTUXenepai 6omKayra MyMKiHAIK 6epeTiH
anropuTMAEP XUbIHTbIFbI.

TomM Mutyesris cnaTTAaMdACbI
(MIT):

MalumHanblk OKbITY — TOXipnbe apkblaibl 6enrini 6ip
TancblipMaHbl OPbIHAAY KAbINeTiH XakcapTy NpoLeci.




1. MdadLUMHANDbIK,
OKbITYObIH
TyJepi




1. BakblMAHATbIH OKbITY (Supervised Ledrning)

[epekTep benrinenreH (labelled data).

MiHgeTTep: knaccudurkayms, perpeccus

Mbican:

) e Hecuenik Toyekengi 6omkay

o Crnam-xaTTapgbl aHbIKTay

z

e [loTep baracbiH 6o/xkay
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1. BakblTaH6ANTbIH OKbITY (UNnsupervised Learning)

[epekTep benrineHbereH.

MiHpeT: KnacTepney, AepeKkTep KYpblbIMbIH Taby lll“ / =
Mbican: R

o KnuneHTTepai cerMeHTTEey

e AHOManuanapgbl i3gey




1. HbikTaIaHOblIpyMeH okbITY (Reinforcement Leadrning)

AreHT opTaMeH apekeTTecefi, Cbinakbl (reward) Heri3iHAEe YMpeHeai.

G

OpoHaodp meH @ ABTOMWUINOT ﬁﬂ LLIaxmaT, Go
po6oTTAapObl 6ACKAPY ObIHOAPbI




1. MaLumHONbIK OKbITYObIH HEri3ri MiHOeTTepi

MiHgeT Typi TyciHiri Mbican
Knaccndmkayms O61beKTiHi KaTeropusiFa 6eny "Hecue ana ma, anman ma?"
Perpeccus CaHAblK MaHAi 6omKay Bosmkam: yin 6aracsl, Tabbic

Knactepney TyTbIHyWbINApAbI TONTAY MapKeTUHITIK CerMeHTTey
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OdepeKkTep MMUHAY OepeKTepai angblH-as1d sHoey

R A

Bbenri (feature) Tanady XKsHe Mopgenb TaHady
reHepaumanay

8

Mopenbai okbITy TecTiney
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Baranay KonadHbICKA eHrisy



1. Overfitting xxaHe Underfitting

Overfitting Underfitting
Mopenb aTTaFaH, XaHa AepeKkTtepae Mogenb XeTKiNikTi yupeHbereH
KaTeneceai

Unerfitting

oOverfiting




1. barasady mMeTpmKa dpbl

Knaccumncoukaumsa

Accuracy, Precision, Recall, F1 Score
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1. MaLUVHObIK OKbITYObIH KONOAHY COJ1A1APbI

-

Kap)Kbl

KPeAUTTIK CKOPUHT, anasikTbiKTbl Taby

=

TpaHCoPT

aBTOHOM[bl KeJliK

~
BHAaipic

akay 6omxambl

[

or

MepounumHa

aypynapgabl aHbIKTay

T

MapkeTUHr

YCbIHbIC XYyKenepi

&

dkonorna

Taburn anatTapabl 6omxay



MaLlrHanblk OKbITY Ka3ipri 3amMaHfbl aknapaTTblK TEXHONOrUANAPAbIH €H KAapKbIHAbI AaMbIM Kefe
XaTKaH cananapblHblH 6ipi 601bIN Tabblnagbl. On gepekTepai Tangay MeH 60/mKayablH, XaHa
napagurmacbiH KaabiNTacTbIpbIMn, A3CTYPi ecenTey TacingepiH Tyberenni esreptTi. Erep 6ypbiH
ecenTey xynenepi angbiH-ana XasbliFaH epexesiep Heri3iHae FaHa XXyMbIC icTece, Kasip
MaLUMHasbIK OKbITY Xynenepi ToxipubeneH ypeHei, AepeKkTepaeH 3aHablbIKTapabl ©34iriHeH
aHbIKTan, XaHa Xargannapra 6eliimgene anagpbl.

Byl TEXHONOTMSIHBIH, MaHbI3Abl/IbIFbl OHbIH 9MOE6ANThIFbIHAA: MALUMHA/BIK OKbITY afiaM
KbI3METiHiH 6apblk, AePiK canacbiHa eHfi. Kap)Xbl CEKTOpbIHAA 0N Tayekengepai barananigbl,
MeauuMHaga AMarHo3 Kosabl, HAIPICTe aBTOMATTaHAbIPYAbl KAMTaMachI3 eTefi, an KenikTe
aBTOHOMAbI bacKkapy XyrenepiHiH Heri3i 6onbin Tabblnagbl. binim 6epy canacbiHga fa XacaHabl
WNHTENNEKT CTYAEHTTEPAIH XeKe 6iniM TpaeKTOPUSICbIH Kypyaa XaHe 6ifiM canacbiH apTTbipyaa
MaHbI3[bl pen aTkapagbl.

CoHbIMEH KaTap MallMHasblK OKbITY FblIbIMU-3€PTTEYNEPAIH XaHa MYMKIHAIKTEPIH allagbl.
KnumatTbik e3repicTepai 6omkay, Tabury anaTTapabl aa4blH ana aHbIKTay, 9CKEPU-TEXHUKAbIK,
Xyreneppai XeTingipy, SHepreTuKasblk pecypcTapabl TUiMai 6ackapy CUAKTbI aca MaHbI34bl
CTpaTernsnbik MiHAETTEP A& MallMHAbIK OKbITYAbIH KOMAAHbIC aiMarbiHa Kipepi.

MalmrHanbIK OKbITYAbl MEHFepy — TEK TEXHUKaSbIK, AaFabl eMec, 6yn 3aMaHayu LMdphbik,
anempe 6acekere KabineTTi 6onyabiH, KiNTi. ByriHri KyHi 91eMAiK eHHeK HapbIFbIHAA AepeKTepai
Tangaywbinap, Machine Learning nHXeHepnepi, Data Scientist-Tep »aHe Al 3epTTeywinepi en
YKOFapbl CypaHbICKa e MaMaHablkTapablH kaTapblHga. Con cebenTi MallMHaMbIK OKbITY/bIH
TEOPUANbIK HEri3gepiH TepeH MEHTEPYMEH KaTap, MPaKTUKasbIK xobanapaa aa benceHpj
KongaHy — 6onallak Kacibn gamypbiH MaHbl3abl 6aFbIThbI.

KopbiTa anTkaHAa, MalMHa/bIK OKbITY — UHHOBALMA/bIK, SKOHOMMKAHbIH, MHTENEeKTYyanapl
XyrenepaiH xaHe umdpbik TpaHchOopMaLUSHbIH 0pTasiblK TEXHOMNOTUACHI. OHbl YAPEHY apKbl/bl
CTYAEHTTEp 3aMaHayu TeHAeHUUsANapaaH Kanbic KasMai, 6oiallak TEXHOMOTUSbIK
e3repictepgin 6enceHai kaTbicyLbiCbl 601a anagbl.



MdaLUMHONbIK OKbITY OereHimis He?

Supervised xoHe Unsupervised learning ambipmMmdLubifibifbl KOHOAN?

Knaccndomkauma \KeHe perpeccusa gereH He?

Reinforcement learning kaHgoom macenesnepni wewuen,i?

Overfitting oereH He XKoHe OHbI KOI1aM A3AanTYFa 6os1aabl1?

ML mopoenbai 6ararnay MeTpUKASIadPbiH OTOHbIS.

MoaLUMHAbIK OKbITYAbIH, KOJIOAHY Canasiopbl KAHOAN?
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