[NepekTepai Tangay aHe anbiH ana eHaey

[apicTiH MakcaTbl: CTygeHTTepre gepekTepai Tazanay, kanabinka KenTipy, CTaHAapTTay XXaHe oflapabl OKbITY MEH TECT XUbIHTbIKTapblHa 66y
Ke3eHAepiHiH MaHbI3bIH TYCIHAIPY; cananbl AepeKTepai AarblHAAYAbIH MALWWHAbIK OKbITY MEH aHANUTUKANbIK MOAENbAEPAIH HITUXeNINiriHe
9CepiH KepceTy.

OxprTymibl: Capcembaena T.C.
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Оқытушы: Сарсембаева Т.С.


Herisri cypakTap
1 [epekTeppai Tazanay yFbiMbl XXaHE OHbIH, MaH,bI3bl
2 bocysiwbIKTapMeH XaHe aHOManuMsaaapMeH XXyMbIC icTey Tacingepi
3 Kanbinka kentipy (Normalization) »xaHe cTaHgapTTay (Standardization) agicTepi
4 [epekTtepgaioky xaHe Train/Test XMbIHTbIKTapblHa 6eny

5 [epekTeppai cananbl ganblHAAYAbIH HITUXEepre acepi


https://gamma.app/?utm_source=made-with-gamma

KbicKalla Ma3MyH (Te3uncrep)
1. lepekTepai Tasanay (Data Cleaning)

[epekTeppai Tazanay — eHaeyaiH eH MaHbl3abl kKe3eHi. OHbIH MakcaTbl — AepeKTepaeri KaTenikrepai, KanwwblIbIKTapabl XXaHe aHOManusnapabl

XOH0.
Heri3ri MiHAeTTepI:

o bBocysawbikTapabl xoto: 6oc MaHAepi bap xongapabl Hemece 6aFaHAAPAb! anbin TacTay.

e bocysauwbikTapabl TONTbIpy: OpTalla MOHMEH HemMece MenaHaMeH TONTbIPY; AnabiHFbl/Keneci MoHMeH TonTbipy (Forward/Backward Fill);
MopameH TonTblpy (KaTeropusanblk AepeKkTep yLLiH).

o AHOManuanapgabl eHaey: AHbIKTay — CTaTUCTUKANbIK XaHe BU3yanabl 9f4iCTep apkblibl; 0Ot Hemece Ty3eTy — kaTe MaHAEepAi aybICTbIpy

HeEMECE WblFapblrn TacTay.

2. [lepeKTeppai KanbINnKa KeNTipy XXaHe CTaHAapTTay

Kanbinka kenTtipy (Min-Max Normalization) apkbinibl gepexktepai O MeH 1apanbiFblHAAFbI LWKaNara KenTipeai.
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Kipicne
[epekTepai Tazanay: 60c yalbIKTapMeH
XKIHE aHOMaNNANAPMEH XKYMbIC iCTey

[lepeKTepai Ta3anay — AepeKTepai eHaeyaiH MaHbli3abl Ke3eHi 60bin Tabbliagbl.
Byn Ke3eHae XUHaNFaH fepeKkTepaeri KeMLWIiNiKTeP MEH aHOMaNMANAP XONbIbIM,
onapabl Tangayra XoHe Mogenbaeyre AanblHAANMbI3. [lepeKTep XUbIHTbIFbI Ken
Xarganga Tonblk eMec, kaTe HeMece KanTanaHaTbliH aknapaTTapMeH 605ybl
MYMKiH. MyHO,an Macenenep gepeKkTepai aypbic Tangan aiMayra HeMece aypbic
wewimaep Kabblngayra kegepri 601ybl MyMKiH.
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boc ysaWbIKTapMeH XXYMbIC iCTey

Boc yslwbIKTap AepeKTep XMblHbIHAA XNi Ke3aecedi. Onap apTyp/i cebenTepMeH nNariga 601ybl MyMKiH: AepeKTepai XUHay KesiHge
aknapaTTappabl Xibepin any, kateniktep, Hemece 6backa ga cebenTtep. boc ysiwbikTapabl eHAeyaiH bipHewwe Tacini 6ap:

Boc yAalbIKTapabl >XOH Boc yawbIKTapabl TONTbIPY

Boc ysLbIKTapabl XXOH AEreHiMi3 — fgepeKTep XUbiHbIHAH 60C OpTalua MaHMeH TonTblpy: CaHgapAbiH OpTalla MaHIMEH Hemece
yaLWbIKTapbl 6ap xongapabl Hemece 6araHgapAbl anbin TacTay. MeAnaHacbIMeEH TONTbIPY.

B SC SR | TR 2 A SR AL ce6e6|.6oc AnpbiHF bl HeMece Keneci MOHMEH TONTbIPY: ANdbIHFbl Hemece
yALWbIKTap KenTereH aHanuTUKanblk npouecTepae Kegepri Keneci MoHMeH TonTbipy (Forward/Backward Fill).

KenTipyi MyMKiH. Anariga, byn Tacin gepektepai ken 6eniriH

OFaNTYFa SKeNyi MyMKiH. MopgaMeH TonTbipy: KaTeropusinbik 4epeKTep YLiH eH XMi

Ke3geceTiH MoHMeH TONTbIpPY.

Mbicanbl, erep MafliMeTTepiH OpTalla MaHiH ecenTecek, MyHaarbl (V_i) — AepeKTep XUbIHbIHAAFbI XKeKe MaHAeEP, (N) — AepeKTepaiH CaHbl.
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AHOManuanapgbl eHaey

AHOManusinap — fgepeKkTep XUbIHbIHAA KYTIIMENTIH HEMeCe epeKLle MaHAep.
Onap gypbIC eMec enieynep, TEXHUKabIK akaynap Hemece KaTenep 6onysbl
MYMKiH. AHOManuanappabl eHaey aficTepi:

—> AHOManusanapgbl aHbiKTay

KaTe gepeKTepai aHbIKTay YLWiH 9PTYPNi CTaTUCTUKAbIK XIHEe
BU3yann3aunanbik s4icTep KongaHblnaabl.

—  AHOManuanapgbl Xor HeMece Ty3eTy

AHOManuanapgpl ot Hemece onapgbl 6acka MaHaepMeH (Mbicanbl,
opTalla MaHAEPMEH) aybICTbIpPY.

31 cypet AHoManusanapabl aHbikTay (Boxplot)
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[epekTepai kanbinka kenTipy (Min-Max Normalization)

[lepeKkTepai kanbinka KenTipy MeH CTaHAapTTay — AepeKTepaiH aykbIMbIH BipKenKi eTy XaHe onapabl Mogenbaepre AanblHAAY YLWiH KAXKeTTi
Ke3eHaep. byn keseHaep aepeKkTepaiH apTypi enwemaepae xaHe 6ipnikke ne 6onybiHa 6anfnaHbICTbl MAHbI3AbI.

Kanbinka kenTipy agici agepektepai O MeH 1apanbiFblHAA WKaNafa KeNTipy YWiH kongaHbinagl. byn agic ywiH keneci opmyna KongaHbliagbl:
MYHAaFbl:

e (V) —eHpeneTiH gepek,
e (V_min) — gepeKTep XUbIHbIHOAFbI €H, Killi M3H,

e (V_max) — gepeKTep XMbIHbIHAAFbI €H, Y/IKEH M3H.

3.2 lepekTeppai kanbvinka kentipy (Min-Max Normalization)
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CtaHpapTTay (Z-score Standardization)

CTaHpapTTay o4icCi aepeKTepai Henaik opTalla MaH MeH bip/ik CTaHAapTTbl aybITKyFa KENTIPY YWiH KongaHblnagbl. byn sagic pepekTepain,
TapanyblH TypakTaHAbIpyFa KemekTecegi. CTaHgapTTay YLWiH Keneci hopMyna KosgaHblnagbl:

MYH[Oafbl:

e (V) — pepekKTiH MaHi,
e (Mu) — fepeKTep XUbIHbIHOAFbI OPTALLA M3H,

e (sigma) — fepeKTepaiH CTaHA4APTTbI AybITKYbI.
3.3 cypeT [lepeKTepai cTaHaapTTay

Byn agic pepekTepai apTypAi AnanasoHpapaa 6onFaH xargara ga onapabl CanbiCTbipyFa MyMKiHIIK 6epegi.
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NepekTepai oky aHe benwekTtey (Train/Test 6eny)

[epekTepai oky xaHe beslekTey — MOAeNbAEPLi OKbITY XaHe 6aranay yLliH MaHbl3abl Ke3eH. byn ke3eHae aepekTep eki benikke 6eniHepi: 6ip 6eniri Mogenbai ynpeTy yiliH
(train), an eKiHWici MogenbaiH TUIMAINITIH TeKcepy yWiH (test) kongaHblLnagbl.

[epekTepai oKy [epekTepai 6enwekTey (Train/Test 6eny)

[epekTepai oky — 6yn aepekTepai gepekkesaepaeH (Mbicanbl, CSV daringapsl, [lepeKTep XUbIHbIH train )XaHe test XXMbIHTbIKTapbiHa 66y MaHbI3Abl. OAETTE,
6a3anap) oky. byn pepektepai Python cusikThl Tingepae eHaey ywiH Pandas, Numpy [epekTepain, 70%-aaH 80%-Ha fewiHri 6eniri ynpeTyre, an kanFaHbl TeKcepyre
CUAKTBI KiTanxaHanap KoAgaHbIIAabI. beniHep;.

Mbicanbl, Pandas apkbiibl fepeKTepai oky: byn ywWiH Keneci sfgictep KongaHblnagbl:

» Train/Test 6eny: [lepekTepai ke3aencok 6eny apkblibl YUpPETY XaHe TecTiney

import pandas as pd
portp p XKUBIHTBIKTAPbIH any.

data = pd.read_csv('data.csv')
o K-Fold kpocc-Banugauus: flepektepai K 6enikke 6eny xaHe apbip 6enikke calikec

KeneTiH mogenbpai 6aranay.

Mbicanbl, Train/Test 6eny apici Python-pa Scikit-learn KiTanxaHacbl apkbl/ibl Xy3€ere acblpbliagbl:

from sklearn.model_selection import train_test_split
X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42)

byn xepge:

o X — flepeKTepfiH epeKieniktepi (features),
e y— MakcaTThbl aliHbIMansbl (target),

o test_size — TeCT KMbIHTbIFbIHbIH, MeJLwepi (MyHaa 20%).
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KOopbITbIHAbI

[epekTepai eraey *aHe angblH ana eHgey — 6y MallMHaNbIK OKbITY MEH CTaTUCTUKANbIK Tangayarbl 6Te MaHbl3abl Ke3eHaep. [epeKTepain canacbiH KaMTamachl3 eTy, onapabl
KanblnKa KeNTipy »aHe oapabl Aypbic hopmaTtTa Mogenbaepre 6epy — HaTisesni 6onalak 6omxamMaap yiliH Heri3 60bin Tabbliabl. Opbip Ke3eHHIH AypbiC XKy3ere acbipbiaybl
TanpayablH ASNAINTHE XOHEe HOTUXKEHIH canacbiHa 3cep eTef;.

Bakblnay cypakTapbi:

1. [epekTeppai Tasanay He yLiH KaxkeT?

2. bocyswbikTapabl eraeyai KaHganm Tacingepi bap?

3. AHOManus gereHimis He >xaHe OHbl Kanawn eHaeyre 6onagbl?

4. Kanbinka KenTipy MeH CTaHZapTTayAblH abipMallbl/blFbl Hege?
5

. Train/Test 6eny He yLUiH XYpri3inepixaHe OHbIH YECTiK KaTbIHACbl KaHAan?
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