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1. Kipicne

Kasipri TaHfa gepekTepain KapKbliHAbI 6CYi XXoHe onapAblH KYpAeneHyi xacaHabl
WHTENIEKT MeH MallMHablK OKbITYAbIH MaHbI3bIH apTTbipa TYCTi. Byn TexHonorusanap Tek
6omkay MeH knaccudukaLmsiay ylWiH FaHa eMec, CoHfal-aK YaKeH Kenemgeri
LEepeKTepai KypblibiMaay, TYCiHY XaHe 6ackapy YLiH fe KongaHblnagbl.

OcblHAal MaHbI3gbl barblTTapablH 6ipi — knactepney. Knactepniey — 6yn 6akpinaycol3
OKbITY 3icTepiHiH, 6ipi, MyHAa MOAenb anablH ana 6enrifneHreH KaTeroprsiapcbi3
[epeKTep apacbiHaH TabuFy TONTapabl aHbIKTanabl. Backalia anTkaHaa, knactepaey —
M/IMETTEP XMbIHbIH iLUKi yKCacTblkTapblHa Kapai bipHelue Tonka 6eny Tacini.

Knactepney kentereH kongaHbasbl cananapaa KeHiHeH KongaHblnagbl, Mblcasbil:

MapKETUHITE TYTbIHYLWbIapabl CErMEHTTeY

MeAnLMHaaa HayKacTapAabl AMarHOCTUKabIK TONTapFa 6eny

KapXXbl CaflacbiHAa TPaH3aKUMsanapabl Tangan, aHoManusnapabl aHblkTay
6ronornsga reH sKCnpeccusnapbiH TonTay

aknapaTtTapmbl aBTOMaTTbl TYPAE YbIMAACTLIPY XHe i3fey xyrenepiHae

K-means — KnacTepieygiH eH KeH TapaaFaH XaHe TUiMai aficTepiHiH 6ipi. OHbIH,
KapananbIMAbIbIFbl, €CENTEY TUIMAINIri XKSHE XKOFapbl TYCIHIKTINIri OHbl KENTereH
MpaKTUKanbik MiHGETTEPAE KONAaHyFa MyMKiHAiK 6epepai. Byn anroputm gepektepai k
TonKa 6enepi xaHe apbip KNacTepaiH OpTanbIFbIH (LLEHTPOUA) ecenTensi.

Ocbl AapicTe 6i3 K-means afropuUTMiHiH XXyMbIC MPUHLMMI, OHbIH, aPTbIKLUbIIbIKTAPSbI,
KEeMLUINIKTePI XIHE MPaKTUKasbIK KOAAHY MbICa/ifapbIMEH TaHbICaMbI3.




2. Knacrepiey TyCIHIri
Knactepney — fepekrepgi onlapablH, e3apa yKcacTbiFbl 60MblIHILA HipHewe Tonka (knactepnepre) 6eny npoueci.

(J Makcatbl: 6ip knacTep iWwiHaeri 06beKTinepain YKCacTblFbIH MaKCUMaAbl €TY XOHE SpTYp/i KnacTepiep apacbiHAarbl alblpMaLLbINbIKTbl APTThIPY.

Mbicangcap:
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KrnneHTTepai caTtbin any saeTiHe KAapai OHK nepekTepiH TonTay
cermMmeHTauunanay

A

Ky»KaTTApObl MO3MyHbIHA KAPA TOMKA Gerly AHOMOANUAHBbI AHbIKTOY



Herizri nnescoi:

AnpblH ana bepinreH K caHblHa COKeC fepeKTepai TonTapra 6eny xaHe ap TONTbIH OPTACbIH (centroid) aHbIKTaYy.

AnropmnTtm kagamaodpbl
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EKi HyKTe apacblHpaFbl KalbIKTbIK (EBKANA):



4. KALUbIKTbIK eJiLLIemMaepi

EBKINMO, KALUDbIKTbIfbl MAHX2TTeH KOCMHyYCTbIK
(eH, i) KALUDbIKTbIfbl KOLUbIKTbIK
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5. K maHIH Tanaay (Elbow Method)

K MaHi AypbIC TOHOOIMACO:
[ Elbow (WwbIHTaK) agici: OpTypni K MaHAEp YLUiH WbIFbIH

e TonTtap TbiM Ken — Mofenb KypAeneHe; (DYHKUMACBIH ecenTey aHe rpaduKTeri niny HyKTeciH

o TonTap TbiM a3 —> aknapaT Xofanagbl TaHAay.
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KapanambiM NKoHEe TYCIHIKTI K MaHiH agbliH aria 6epy Kepek

YrkeH pgepexkTepae Te3 XKyMbiC icTengi LLly (noise) meH aHoOMaManap+sa
cesiMTan

MpakTnkapa KeH, KoJ1OOHbIIOTbIH a4,ic ) o
TeKk peHreneKk KJacTepriep ywiH TMiMai



Cana KongaHbinybl

MapKeTuHr KnueHT cermeHTaumachl
MeguumHa MaumeHT ToNTapbiH aHbIKTay
Jkonorus Knumatbl ykcac anmakTapabl 6eny
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Knactepney — gepeKktep apacbiHAaFbl TabUFK KYpblabiMAbl TabyFa MyMKiHAIK
6epeTiH KyaTTbl Kypan. OHbIH, iWiHAe K-means anropMTMi — KapanambiMAbl/bIFbl
MeH Xbl/14aMAbIFbl APKACbIHAA eH, KeH TapasiFaH Knacreprey afici.

K-means kenTereH kongaHbanbl MiHAeTTepAe 63iH TUiMai KepceTegi, Mbicanbl
KIMEHTTepAi CerMeHTTey, MiHe3-Ky/blK MoAe ibAepiH Tangay, aHoManunanapabl
aHbIKTay, MeguLUMHaNbIK AMarHo3gapabl TonTay XaHe 6acka ga KenTereH
cananapga.

CoHbIMeH KaTap, K-means-TiH, LWekTeynepi ge 6ap: o/ KnacTep CaHblH angblH
ana TaHAayAbl Tanan eTefi XXoHe fepeKTep TapanyblHbiH cepanbik 601ybIH
kananpabl. COHAbIKTAH 3epTTeyLWi apKallaH AypbiC NapaMeTp TaHaay,
HOpManusaumsanay XXaHe HaTKenepai Tangay Kaxer.

Xannbl anFaHga, K-means — MallMHanNblK OKbITYAbIH HETi3Ti
KypangapbiHbIH 6ipi )XaHe OHbl MEHTePY aHANUTUKANbIK OUNay
MEH JepeKTepai TMiMai Tangayra yYaKeH MyMKiHAIK 6epegi.



O. bakblAy CcypdkTApbI
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KnacTeprey OoereHimis
He?

 — —

K-means asiropunTMiIHiIH,
Herisri ngesacobl KAHOAN?
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ANropUTMHIH Heri3ri
KOOOMOAPbIH ATOHbI3.
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K MaHi kaiam
TaHaoagbl?
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K-means
AP TbIKLUbIIbIKTARbI MeH
KeMLUinikTepi kaHaom?
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EBKIMAO, KALUbIKTbIfbI
KOHOA doopmMyiaMmeH
ecenrteneni?

KaHpom canianapaod KonadHbuionbl?




James G., Witten D., Hastie T., Tibshirani R. An Introduction to Statistical Learning.

Bishop C. Pattern Recognition and Machine Learning.

Han ., Kamber M. Data Mining: Concepts and Techniques.

Aurélien Géron. Hands-On Machine Learning with Scikit-Learn & TensorFlow.

Andrew Ng — Machine Learning Course Notes (Stanford).

Python Scikit-Learn Documentation.




