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AHHOTALIUA

Hunnomnas paboma, 49 cmpanuy, 8 mabauy, 16 urnocmpayuii, 4 gpopmynvl, 5
npunodicerutl, 26 UCMOYHUKOS.

Kniouesvie cnosa: HECBAJTIAHCUPOBAHHBIE JAHHBIE, METO/IbI BA-
JIAHCHUPOBKU NAHHBIX, MAILIMHHOE OBYYEHUE, KIIACCUOUKALINA,
SKCITEPUMEHTAJIBHOE HCCIEJOBAHUE, PEKOMEHIATEJIbBHASA CU-
CTEMA, BEB-TTPUJIO’KEHUE

Obvexm uccnedoganuss — anrOPUTMBL U METObI MAILIMHHOTO 00Y4YEeHUSs, IPEIHA-
3HAYEHHBIE 1J1s1 pabOThI ¢ HecOaTaHCUPOBAHHBIMUA HA0OpaMHU JAHHBIX.

IIpeomem uccnedoganus — BAUSTHUE METOAOB OAJIAHCUPOBKH JTaHHBIX HAa Kaue-
CTBO MOJIeJIei KiIacCU(pUKaIMK MPY HeCOATaHCUPOBAHHOCTH JTAHHBIX.

L]env uccneoosanusi — NPOBECTU SKCIEPUMEHTAIBHOE WCCIEIOBAHUE BIIHMSHUS
METOJI0B OaIaHCUPOBKH JaHHBIX Ha 3G (PEKTUBHOCTH KIIACCUYECKUX MOJIEIEH KJIacCH-
¢ukauu. PazpaboTtaTh NpuiokeHne, peKOMEHAYIOIIEE alrOpUTMbl OATAHCUPOBKU B
3aBUCUMOCTH OT pa3Mepa Habopa JaHHBIX M BEJIMYMHBI JUcOallaHca, U AAloUIee BO3-
MO>KHOCTb ITPOBECTH 0aJTaHCUPOBKY JTaHHBIX.

Memoowl uccneoosanus: CpaBHUTENbHBIA aHAIN3 AITOPUTMOB ISl pabOTHI C HE-
cOaJlaHCUPOBAaHHBIMU JTAHHBIMHU, IOCTAHOBKA U peajn3alys 3KCIEPUMEHTA, IPOEKTH-
pPOBaHUE MOJIENIH PAHKUPOBAHUS U1 PEKOMEHIAIMH aITOPUTMOB OaIaHCUPOBKH JJaH-
HBIX, TPOEKTUPOBAHNUE U Pa3padOTKa NPUIIOKEHHS.

llonyuennvie pe3yromamul U Ux HOBU3HA. OLIEHEHO BIUSHUE METOJIOB OalaHCH-
POBKHU JJaHHBIX U NOAOOpa TUIlepIIapaMeTpPOB Ha KAYECTBO MOJIEIH B 3a/1ayax KJIaccH-
¢ukaru. Pazpabotano BeO-IpUIIOKEHUE C MOJENBIO0 PEKOMEHIAlMI METOAO0B OaaH-
cupoBku. HoBu3Ha paboThI 3aKII0YAETCSl B MHTErPALlK aIrOpUT™Ma Mogoopa METOI0B
OaJIaHCUPOBKHU € MPAKTUYECKOMN peann3alureid MporpaMMHOT0 HHCTPYMEHTA, MTO3BOJISA-
IOLLEro MPUMEHATh CTAHJAPTHBIE METO 1l OATAHCUPOBKU JAHHBIX.

Locmogeprocms mamepuanos u pe3yibmamos OUnIoMHoU pabomul. ABTOp pa-
00Tl MOJATBEPKAAET, YTO MPUBEACHHBIA B HEM pPacUuE€THO-aHATUTHUYECKUN MaTepual
NPaBUIBLHO U OOBEKTHUBHO OTPAXAET COCTOSAHHME OOBEKTa HccieqoBaHus. Bee 3anm-
CTBOBAHHbBIE U3 HCTOYHUKOB TEOPETUUECKUE, METOJOJIOTMUECKUE U METOIMYECKHE TTO-
JIO’KE€HHUSI U KOHLICTILIMM COMTPOBOKIAIOTCS CChUIKAMU HA UX aBTOPOB.

Obnacmob npakmuiecko2o npumeHeHus: ONTUMU3ALMS BbIOOpa MOIXOIAIIUX Me-
TOJIOB PabOTHI ¢ HEeCOATAaHCUPOBAHHBIMU JAHHBIMU ISl KOHKPETHBIX MPaKTUYECKUX
3a1a4d B cepax, riae aHHas npoodsiemMa SBISIETCS KPUTUUECKOU: MEIUIIMHE, OMOWH-
dbopmarnke, HTHXeHepuu, 0€30MaCHOCTH, OU3HECE U JPYTHX.



AHATAIDBIA

Hvinnomnas npaya, 49 cmaponax, 8 maoniy, 16 intocmpaywuii, 4 gpopmynvl, 5
oadamxkay, 26 KpulHiy.

Kniouasvia  cnosvi: HEBAJIAHCIPOBAHBIA JTAJ3EHbBISI, META/bI
BAJIAHCIPOVYKI JA/I3EHBIX, MAIIIBIHAE HABVYAHHE, KJTACI®IKAIIBIS,

OKCITEPBIMEHTAJIBHAE JACJIEJABAHHE, POKAMEHJIAVHAS
CICTOMA, BOB-JAJIATAK
Ab'exm Oacnedaéanmsi — anrapeITMbl 1 METaJbl MalllbIHHara HaBy4YaHHS,

MpBI3HAYAHBIS TS TIpaIlbl 3 He30aJaHcaBaHbIMI HaOopaMi Jaa3eHBIX.

Ilpaomem oacnedasanns — yImibly MeTafay OajnaHCaBaHHS Ja/3€HBIX Ha SIKaclb
MaJpIsY Kiacidikallpll mpbl He30alaHCcaBaHACII AaA3CHbIX.

Mbma oOacnedasanns — mpaBecill SKCIEPhHIMEHTAIIBHAE NACIEIABaHHE YIUIBIBY
MeTanay OalaHCaBaHHA JaA3€HbIX Ha A(PEKTHIYHACIH KIACIYHBIX  MaJdJsty
kiaciikanpl. PacnpanaBais 1agaTak, ki paKaMeHlye ajarapbITMbl OanaHcaBaHHS ¥
3aJIe’KHACII aJ] TaMepy Ha0opy Ja3€HbIX 1 BEIIYbIHI AbICOANIAHCY, 1 ]ae MardybIMacllb
npaBecili OaJlaHCaBaHHE J1a/13€HBIX.

Memoowl Oacneoasanns: TNapayHalbHbl aHANI3 ajlrapbITMay I amnpamnoyki
He30amaHCaBaHbIX  JaJ3€HBIX, [ACTAHOYKAa 1  piami3aublsi  SKCIEPHIMEHTY,
IpacKTaBaHHE MaJI3JIl pAHKbIPaBaHHS ISl pIKaMEHAllbll ajdrapbiTMay OanaHcaBaHHS
JAA3€HbIX, TPACKTaBAHHE 1 paciparoyKa MpbIKIaJ aHHs.

Ampowimanols 8bIHIKI § IX HAGI3HA: alPHEHBI YIIIBIY MeTaay OalaHcaBaHHS JaHbIX
1 man0opy rimneprapaMeTpay Ha sKkacllb MaadJIl ¥ 3a1a4yax kiacidikaieli. PacnpaiaBana
B20-7a7aTak 3 MaJRJUII0 pAKaMEHJallbli MeTanay OanaHcaBaHHs. HapizHa mpaiisl
CKJaJaela ¥ 1HTArpalbll ajirapbITMy Mag0opy MeTaaay OanaHcaBaHHS 3 TPaKThIYHAN
plaTi3anbistil mparpaMHai MpbUTAJIbI, SKi Ja3Bajisge Y)KbIBAllb CTAHIAPTHBIS METaIIbI
OaslaHCaBaHHS 1a]13€HbBIX.

Jaxnaonacyvs mamopuianay i 6vblHIKAY ObINIOMHAU npaysl. AYTap Mpaibl
nauBsp/Kae, IITO NPbIBEA3EHBI ¥ €1 pa3iliKoBa-aHANITHIYHBI MAT3PhIsUT MPaBUIbHA 1
a0'ekThIVHA a[IIOCTpOYBae cTaH ab'ekTa jaciefaBaHHs. Y Ce 3ama3bluaHbls 3 KPbIHIIL
TIAPATHIUHBISA, METAAAJIAriyHbIl 1 METAAbIYHBIS TaJaXdHHI 1  KaHIPMIbI
CynpaBajpKaroilia cracbuikaMi Ha iX aytapay.

Bobnacyb mazuvimaca npakxmelyHaea npulMAHeHHs: ANTbIMI3allbls BbIOAPY
MaJbIXOJIHBIX MeTazay palboThl 3 Hez0alaHCAaBaHBIMI JAA3€HBIMI JJISI KaHKPAITHBIX
NPaKThIUHBIX 3a/ay y cdepax, A3e Aan3eHas mnpadiiema 3'ayiasenia KpbIThIYHAMN:
MeJbILbIHE, O1s1H(apMaThIIbl, IHXKBIHEPHI1, OsCreKl, Oi3Hece 1 IHIIBIX.



ANNOTATION

Diploma work, 49 pages, 8 tables, 16 illustrations, 4 formulas, 5 appendixes, 26
references.

Keywords: IMBALANCED DATA, DATA BALANCING METHODS, MA-
CHINE LEARNING, CLASSIFICATION, EXPERIMENTAL STUDY, RECOM-
MENDATION SYSTEM, WEB APPLICATION

The object of the research is the algorithms and methods of machine learning de-
signed to work with imbalanced datasets.

The subject of the research is the influence of data balancing methods on the qual-
ity of classification models trained with imbalanced datasets.

The aim of the research is to conduct an experimental study of the influence of
data balancing methods on the quality of classical classification models, and to develop
a software tool that recommends balancing algorithms depending on the size of the
dataset and the imbalance ratio, while also enabling data balancing.

Research methods. Comparative analysis of algorithms for working with im-bal-
anced data, setup and implementation of the experiment, results interpretation, de-sign
of a machine learning model for recommending data balancing algorithms, design and
development of an application.

The results of the work and their novelty. The study assessed the impact of data
balancing methods and hyperparameter tuning on the quality of classification models.
A web application with a model, which recommends balancing methods, has been de-
veloped. The novelty of the work lies in integrating an algorithm for selecting balanc-
ing methods with the practical implementation of a software tool that allows the use of
standard data balancing methods.

Authenticity of the materials and results of the diploma work. The author con-
firms that the analytical and computational material presented in this work it correctly
and objectively reflects the state of the research object. All theoretical, methodological
and methodological provisions and concepts borrowed from literary and other sources
are accompanied by references to their authors.

Recommendations on the usage. The results of the work can be used in optimiza-
tion of the process of selecting suitable methods and algorithms for working with im-
balanced data for specific practical problems in areas where this problem is critical
such as medicine, bioinformatics, engineering, security, business, and others.



