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AHHOTAIUSA

Hunnomnas paboma, 42 cmpanuywl, 2 pucynka, 1 mabauya, 4 npunodicenus,
15 ucmounuxos.

Kniouesvie cnosa: IIPEJJOBPABOTKA JAHHBIX, HOPMAJIM3ALIMA,
KIIACCU®UKAIINSA, HEMPOHHAS CETb, PYTHON, SKLEARN,
TPAHCOOPMALUA, OUUCTKA JTAHHBIX, DATA SCIENCE

Obvexm ucciedosaHnus — NPOIECChl OJITOTOBKHU U MPeoOpa30BaHUsl JaHHBIX,
IpUMEHSIEMbIE TIEpell pEelIeHUEM 3a/ladyd  KiacCU(PUKAlMU B pPaMKax CHUCTEM
MaITUHHOTO O0yYCHHUS.

IIpeomem uccnedosanuss — METOABI MPEIBAPUTEIIPHON 00paOOTKH JaHHBIX
(ouncTka, HOpManIU3auus, TpaHCcPOpMaLMs, PEAYKUUI U T.J.) U UX BIUSAHHE Ha
TOYHOCTb M YCTOMYMBOCTH MOJENeN KiaccuuKaluu, BKIKOYas HEHPOCETEBbIE
TIOJTX OB

Llenv uccneoosanusi — BBISBIEHHE W OOOCHOBAHHME CTENEHU BIMSIHUSA
Pa3IMYHBIX MOAX0A0B K MpenoOpaboTKe NaHHBIX HA Pe3yJbTaThl PEIICHUs 3aauu
KJIacCCU(PUKAMKU C TPUMEHEHHEM COBPEMEHHBIX QJITOPUTMOB MAIIMHHOTO
oOyJeHus.

Memoowl uccneoosanusi —a) TEOPETUUECKUE — AHAIW3 HAYyYHOH U
TEXHUYECKON JIMTEepaTypbl MO MAIIMHHOMY OOYYeHMIO, KiIacCuQUKAUU MU
UH)XCHEPUU JaHHbIX; 0030p CYILIECTBYIOIIMX METOJIUMK MpenoOpaboTKu;
bopmanuzanus ATanoB MOJITOTOBKU TaHHBIX;
0) mpakTHYeCKuEe — peanu3alus MpOrpaMMHOI0 KOMIUIEKCa Ha si3bike Python c
ucrnonb3zoBanueM Oubmmuorek  scikit-learn wu  Keras; mnpoBenenue cepum
HKCIEPUMEHTOB C HCIIOJIb30BAHUEM pPa3jMYHbIX METOJOB HOpMaju3aluud |
TpaHcopmaiu; 00ydyeHrue HEMPOHHOU CeTH Ha Habopax JaHHBIX C Pa3IMUYHBIMU
BapuaHTaMU Mpeao0padOTKH; CpPaBHEHHE METPUK KayecTBa KiIacCU(UKaIUK.

Ilonyuennvie  pezynomamvl  — TPOBEAEH  CPABHUTEIBHBIM  aHAJIN3
3 ()EKTUBHOCTH HECKOJBKUX METOAOB MpenoOpabdOTKM JaHHbIX B 3ajaye
KJIaCCU(UKALMK, BBIABICHO  3HAUUTEIbHOE  BIUSHUE HOPMAJIW3alUd U
MacITabMpOBaHUS HA TOYHOCTh HEHPOCETEBOM MOJIENH, pEaTU30BaH MPOTPAMMHBIN
KOMIUIEKC, TIO3BOJISIFOLMI  BaphbUpOBaTh METOABI O00OpaOOTKH JaHHBIX U
BU3YaJIM3UPOBATH MOTYYEHHBIE PE3YIbTATHI.

Obnacmes  803MOJNCHO20 NPAKMUYECKO20 HNpuUMeHeHusi — pa3paboTka
MHTEIJICKTYaJIbHBIX CHCTEM aHalu3a JaHHBIX, CHUCTEM TMOAJEPKKH TNPUHATHUS
pelIeHnd, aBTOMATHU3MPOBAHHBIX JIMATHOCTHYECKMX U JKCHEPTHBIX CHUCTEM,
oOpa3oBaTeNbHbIE M HCCIENOBATeNIbCKUE IUIaTGOpPMBI B 00JacCTH MAIIWHHOTO
OOy4EHHMs U1 HICKyCCTBEHHOTO MHTEJIEKTA.



AHATAIDBIA

Hvinnomnas npaya, 42 cmapounxi, 2 intocmpaywti, 1 mabniya, 4 oaoamka, 15
KDbIHIY.

Knwouaswiss  crnoser:  TTAIIIPOHSISL  AIIPALIOVKA  JIAJISEHBIX,
HAPMAJII3ALIBISA, KITACIDIKAIIBISA, HEUPACETKA, PYTHON, SKLEARN,
TPAHCOAPMAIIBIA, AUBICTKA JAA3EHBIX, DATA SCIENCE

A6 ’exm 0acnedasanms — MPaICHl MAJPBIXTOYKI 1 IEpayTBAPIHHS JaHBIX, IIITO
BBIKApPBICTOYBAIOIIIIa TIEpajJ BBIpAIIdPHHEM 3a7aubl Kiacidikampll ¥ cicTamMax
MaIlIbIHHATra HaBy4YaHHS.

Ilpaomem Oacnedasanusi — MeTaibl MAISPIIHAN ampamoyki Ja3eHbIX
(aubICTKa, HapMami3albid, TpaHc(apmalbls, PIAYKLIbIS 1 1HIL) 1 1X YIUIBIY Ha
JAKJIaaHACHb 1 YCTOMIIBAacb MaI3JIsAy Kiaci(ikalbll, y ThIM JIIKYy HEMpaceTKaBbIX.

Mb>ma dacneoasanns — BbIAyI€HHE 1 a0rpyHTABaHHE CTYINEH1 YIUIBIBY PO3HBIX
najpIxojay na anparoyki Jaa3eHbIX Ha BBIHIKI PAIIdHHS 3aJadbl Kiacidikaipli 3
BBIKAPBICTAHHEM CYYaCHBIX ajrapblTMay MalllbIHHAra HaBy4YaHHSI.

Memaowl 0acnedasanns. a) THAPITHIYHBIA — aHAJ3 HABYKOBal 1 TAXHIUHAN

JiTapaTypsl Ma MalIbIHHBIM HaBY4YaHHI, Kiaci(iKaibll 1 1HKBIHEPBIl JTAHBIX; arJsij
ICHYIOUBIX METajJiay MarspdiAHsad anpainoyki; gapmManizaipia 3Tamnay majapbiXTOYKi
JTAHBIX;
0) TpakThIYHBIL — paclpaloyka MparpamMHara KoMmIiuiekcy Ha moBe Python 3
BbIKapbIcTaHHeM 010misaTak scikit-learn 1 Keras; mpaBsi3eHHe dKcrepbIMEHTAY 3
pPO3HBIMI Me€TaJlaMi Hapmai3allbli 1 TpaHcdapmallbli, HaBy4YaHHE HEWpaceTki Ha
JaTacdTax 3 pO3HAMl CTYNEHHIO amparoyki; mnapayHaHHE METPhIK sSKacIll
KJacigikarsli.

Ampovimansiss 6bIHIKI — TIpaBEA3€HBI TMapayHAIbHBI aHami3 3(eKThIYHACII
HEKaJIbKIX MeTaJay ManspiaHsad anpanoyki 1aJ3€HbIX, BbIAYIEHbI ICTOTHBI YIIIbLY
HapMmaii3aibll 1 MamTabaBaHHS Ha JlaKJIaJHAcllb HEWpaceTki, paclpalaBaHbl
nparpaMHbl KOMIUIEKC, IITO J1a3Bajisie SKCIEPbIMEHTaBallb 3 METaJaMl anpaloyki 1
Bi3yasli3aBallb BbIHIKI.

Bobnacyv  macuvimaca npakmuvluHaza NpuIMAHEHHs ~— paclpaloyka
IHTAJIEKTYaJbHBIX CICTOM aHaji3y MdaA3€HbIX, CICTAM MaATPbIMKI TMPBIHAIILISL
palmHHAY, ayTaMaThl3aBaHBIX  JIBISITHACTBIYHBIX 1  OKCIEPTHBIX  CICTOM,
aJyKallbIHbIA 1 Jacyiequbls aTGopmbl ¥ cepsl ITyyHara 1HTIJIEKTY.



ANNOTATION

Diploma work, 42 pages, 2 figures, 1 table, 4 appendix, 15 references

Keywords: DATA PREPROCESSING, NORMALIZATION,
CLASSIFICATION, NEURAL NETWORK, PYTHON, SKLEARN,
TRANSFORMATION, DATA CLEANING, DATA SCIENCE

Object of the research — the processes of preparing and transforming data used
before solving classification problems in machine learning systems.

Subject of the research — methods of data preprocessing (cleaning,
normalization, transformation, reduction, etc.) and their influence on the accuracy
and stability of classification models, including neural network-based approaches.

Research objective — to identify and justify the impact of different
preprocessing technigues on the outcomes of classification tasks using modern
machine learning algorithms.

Research methods: a) theoretical — analysis of scientific and technical
literature on machine learning, classification, and data engineering; review of
existing preprocessing techniques; formalization of data preparation stages;
b) practical — development of a software package in Python using scikit-learn and
Keras libraries; conducting experiments with different normalization and
transformation methods; training a neural network on datasets with varied
preprocessing; comparing classification quality metrics.

Results obtained — a comparative analysis of several data preprocessing
methods was conducted, significant impact of normalization and scaling on neural
network accuracy was identified, and a software tool was developed allowing for
flexible preprocessing experimentation and results visualization.

Field of potential application — development of intelligent data analysis
systems, decision support systems, automated diagnostic and expert systems,
educational and research platforms in artificial intelligence and machine learning.



