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depekTepai anabiH o1d eHaeyvaiH depekTepai Tasanay aaicrtepiH

MOHbI3bIH TyCiHOiPY MeHrepTy
NeTicnemTiH MaHOepMeH, LLUYbIS depekTepai HopMaimsadumnanay,
NKoHEe CHOMOAITNATNIAPMEH NKYMDbIC MOCLUTAOTAY NKaHe KoaTay

icTeyaoi ymperty TacingepiH KepceTy



[epekTepai Tazanay
angblH ana eHaey
XKETICNenTiH gepekTep
[EepeKTep canachl
pybnuKaTTapabl o
LY/bl AepeKTep
aHomanusanap
nMnyTayms
HOpManun3ayms

MacwTabTay

CTaHpapTTay

one-hot KogTay

label kogTay
LepeKTepai TypneHgipy
bunbTpaums
LepeKTeppai TeHecCTipy
SMOTE

preprocessing pipeline

feature engineering

machine learning preprocessing



INapic Xxocnapbl

O1 02
OepekTepai Tasanay TyCiHiri JlacTaHrFOH gepexkTep Typrepi
O3 04

NKeTicnenmTiH gepekTepmeH XKymbic (Missing data LLybis XkoHe aHOMASTUAA
handling)

05 06
OyOonMKAaTTAapObl OHbIKTAY NKSHE NKOKO MoanimeTtTepai HOPMAJTNIALATIAY NKOHEe
MOCLUTAO6TAY
o7 08
KaTeropumanbik goepekrepai eHoey (koaortay OepexkTepni oanaHcTay (imbalanced data
spicTepi) handling)
09 10
ABTOMOTTOHObIPbIIFOH O1abliH o1d eHOey KopbITbiHObI

Kypogopbl



Kasipri 3amaHga AepeKTep Fbl/ibIMbl, XXaCaHAbl UHTENIEKT XaHe
MalUMHanblK OKbITY CananapbiHia WweLim Kabbligay aepekrep
canacblHa Tikenen 6annaHbiCTbl. Erep anblHFaH gepeKkTep kaTe,
TOMbIK EMEC HeMece AypbicTan KypblibiMaanMaraH 60ca, eH,
KyaTTbl aITOPUTMAEP A€ AYPbIC HITUXe bepe anmanapbl.

Ocbl cebenTeH, fepeKTepai Tasanay XaHe affablH ana eHaey —
aHaIUTUKaNbIK, XX06anapablH, €H, MaH,bi3Abl XKOHE €H, KM yaKbiT
anaTtblH Ke3eHaepiHiH, 6ipi 60nbin Tabblnagbl.

3epTTeynep bomblHLWA, AepeKTep FabiMAAPbIHbIH, YaKbITbIHbIH,

AepeKkTepai AanblHAAYy NpoLeciHe Xymcanagbl. byn
AepeKTepaiH Kypaeniniri, SpKenkiniri )aHe Ksagpatbl TOPi3ai
KaTeniktepre 6eunimginiriveH TyciHgipinegi.

AngblH ana eHaey aepeKkTepai TonbIk, TYCiHIKTI popmaTka
KenTipin, Mmogenbaep AaNAIrH apTTbipaabl, XXYMEHiH CeHiMAiniriH
KamTaMachbi3 eTefi XaHe 6onalwakTa aHaIUTUKaNbIK,
npouecTepaiH AyPbICTbIFbIH KAMTaMachI3 eTefi.




1. depekTepnl Tasariay
TYCIHITI
[epekTepai Tazanay — byn gepektepaeri katenikrepgi Taby,
XXEeH[eY XaHe Kypbl/IbIMFa KeNTipy npoueci.

KaTenepai tyseTty

Boc MmaHAOep Al TONTbIPY HEMeCe NKOKO

PopmMmaATTAPObI GipizaeHaipy

KoNKeTCi3 anHbIMANbIaRObl TYCipY




2. J1acTaHFOH gepeKTep Typrepi

Nactany Typi Mbican

XeTicnenTiH gepekTep NaN, 60c epic

KaTe bopmart "50" OpHbIHa "50"
AybnukaTTap Bipaen xa3ba KanTanaHybl
LUyabl pepekrep KaTte ceHcop enwempepi
AHomanuanap Apam 6uikTiri 3 meTp

EKi MaFbIHanbI/NOrvKanbik KaTe »acbl =150



3. NKeTicnenTiH aepeKTepMeH NKYMbIC

Tacin CunaTTamacsl

Xoto Null 6ap »on/6araHpbl XKoo
OpTawa/Meguana/mopga CaHpblk, MaHAI ecenTen TONTbIPY
KNN imputation KepLi MaHAEpP apKblibl TOATbIPY

Interpolation YakbITIWa fepeKTepre uHTepnonsayms
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4. LLlybls1 XKoHe aHoOMaJIanadp

LLIvybinodH Tasanay:

o  Odunbrpaumsa (moving average, median filter) ¢ IQR (Interquartile Range)

o CraTucTukanbik WwekTey (Z-score, IQR) e Z-score

e Machine Learning (Isolation Forest, LOF)

munnh.__ :




5. yonnkaTTdpObl GHbIKTAY

W #H O

Bipaoen xxonaodpobl NKOO Hashing saici KinT 6ombIHLLG TeKcepy
(primary key, id)



6. Hopmannaauumsa XKeHe MmoacLUTAaoTAayY

opic dopmyna KonpaHbinybl
Min—Max Scaling (x - min)/(max - min) HenpoHpabik xeninep
Standardization (x - mean)/std Jlorper, SVM

Robust Scaling IQR KoNpaHy Outlier ken



/. KaTeropumanbik
nepexkTepnl koaotay

>

Label Encoding

Male — O, Female — 1

One-Hot Encoding
Color — [1,0,0]

Target Encoding

KaTeropusiHbl MakcaTka 6annaHbICTbl aybICTbIpY




8. Imbalanced Data Handling

Tacin TyciHiri
Oversampling A3 knacc ynriciH kebenty (SMOTE)
Undersampling Ken knacc yAriciH azanty

Ensemble methods Balanced Random Forest



O. AngbiH a1d eHOeY kypadrgdpbl

Python Orange Data Mining RapidMiner

pandas, numpy, scikit-learn

Power Bl / Excel Apache Spark MLlib



[epeKkTeppai pypbiC eHaey — AepeKTep FblfIbIMbIHbIH, HETI3l XXoHE eH, CTpaTeruanblk Ke3eHi. Ta3a XXoHe CTaHAaPTU3UPJIEHTEH AepeKTep MoaenbAepaiH, HOTKeNIiriH
apTTbipagbl, AYPbIC aHANUTUKANBIK LWeLiM KabbligayFa MyMKIHAIK 6epefi )aHe XyheHiH KaTeiKCi3 XyMbIC icTeyiH KamTamachI3 eTef,.

[Aypbic eHAeNMEreH AepeKTep Kes KenreH MHTeNNeKTyanabl XyneHi kate weLim kabbligayra utepMenenai, COHabIKTaH by Ke3eHre )ayankepLlinikneH xaHe
Xyneni Typae Kapay kaxet. Kasipri 3aMaHfbl aBTOMaTTaHAbIpaTbiH Kypangap 6ap 60FaHbIMEH, aHaNUTUKTIH TaXipnbeci MeH nornMKanblk O/aaybl €H MaHbI3Abl
akTop 60nbIN Kana bepep,.

=

[epeKkTeppai Tazanay He yLiH KaxeT?
XeTicnenTiH fepekTepaiH Herisri Typaepi?
Outlier gereHimis He? Kanai aHbIkTanMbI3?
One-Hot encoding KallaH KongaHblinagbl?

Hopmanu3auys MeH cTaHgapTTayAblH aibipMaLlbUIbIFbl KaH4AN?

[T B R RN

Imbalanced data gereH He »aHe kanaw Lwewineqi?
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