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Pedepar

Marucrepckass aucceprauus, 43 cTpaHuipl, 8 pucyHkoB, 16 Ttabmui, 5
WCTOYHHUKOB, 1 TIPHIIOKCHHE.

CIIOPTHBHOE I[TPOI'PAMMMPOBAHUE, CTATUCTUYECKUM
AHAJIN3, MAIIMHHOE OBYYEHUE, METOJIbI MHOI'OKJIACCBOM
KITACCUDUKALIMN.

Obvexkm uccreoosanuss — naHHble caiira codeforces.com. B wacrHOCTH, B
paboTe HCIIOIh30BATUCh CTATUCTHYCCKUE JaHHBIC PE3YIbTaTOB COPEBHOBAHUU I10
CIOPTUBHOMY  INPOTrpaMMHPOBAHUIO,  METaMH(pOpMamus  TPO  YYaCTHUKOB
COpPEBHOBAHMIA, HCXOIHBIC KOBI PEIICHHI 3a/1a4 ¥ HHGOPMAIIHS O TArax 3aj]1ay.

Llenv pabomwst — wuCCIENOBAHHWE TOAXOJa MAIIMHHOTO OOYYCHHS IS
aBTOMAaTHYECKOTO  OMPEJCICHWS TArOB 3aJady M pEHIeHUH  CIIOPTHUBHOIO
IPOTPAaMMHUPOBAHUS 110 HMCXOJHBIM KOJAaM PEIICHHH Y4YaCTHHKOB, OIlCHKa M
CPaBHUTEIIbHBIA aHAJIN3 PA3IMYHBIX METOJIOB MAIIMHHOTO OOYUYEHHUsI; UCCIACIOBAHUE
CTaTUCTUYECKUX JIaHHBIX O 3aBHUCUMOCTH PE3yJbTaTOB COPEBHOBAHHWHN  TIO
CIIOPTUBHOMY IIPOTPAMMHPOBAHUIO OT PA3IUUHBIX (PAKTOPOB.

B x00e pabomul 61U UCCHEIOBaHBI METO/IBI UH(OPMAIIMOHHOTO Moucka TF-
IDF, BM-25, a Tak)ke MeTOJIbl MHOT'OKJIaCCOBOT'O MAIIMHHOTO OOYy4YeHHMS, TaKhe Kak
MYJIbTHKIACCOBBIN MeTo K Ommkaiimux coceneir, EmbeddingClassifier.

Pesynomamom  sBnsieTcsl NpeNioKEHHBIM MOJMXO0J K PCEIICHHWIO 3aJ1auud
aBTOMATHYECKOTO OINPEACIICHUS TATOB 3a7ad 10 CIIOPTUBHOMY IPOTPaMMHUPOBAHUIO,
BeO-uHTEpQEiic, TMO3BOJSIIONINI  BU3YaJU3UPOBATh  PE3YJbTAaThl.  BhINONIHEHA
peanu3amus pa3IudHBIX METOJIOB aBTOMATHYECKOI'O OIPENCICHHUS TATOB 3a7a4 M
MPOBEJEH CPAaBHUTEIBHBIN aHAIM3 ATUX METOAO0B. Tak e Pe3yJabTaTOM SBIISIOTCS
JAaHHBIC TIOJNYYCHHBIC B peE3yjbTaTe TNPOBEAECHHOTO CTAaTUCTUYECKOrO aHaln3a
3aBHCHMOCTEH pPe3yJIbTaTOB COPEBHOBAHHWI IO IMPOTrPaMMHMPOBAHHUIO OT Pa3IMUHBIX
(bakTopoB.

Obnacmvlo  npumenenusi  SIBIAETCS  CIHOPTHUBHOE  MPOrpaMMHPOBAHME,
aBTOMAaTHYECKOE OIpEACICHHE TOTOB 3a7ad MW pEHIeHUH 1O CIOPTUBHOMY
POTPaMMHPOBAHUIO.



Abstract

Master's thesis, 43 pages, 8 figures, 16 tables, 5 references, 1 appendix.

SPORTS PROGRAMMING, STATISTICAL ANALYSIS, MACHINE
LEARNING METHODS MNOGOGOLOSNQOY CLASSIFICATION.

Object of research — site data codeforces.com ahhh! In particular, the paper
used statistical data on the results of the competition in sports programming, meta
information about the participants, the source code of the problem solutions and
information about the task tags.

The aim of the work is to study the approach of machine learning to automatically
determine the tags of problems and solutions of sports programming on the source code
of decisions of participants, evaluation and comparative analysis of various methods
of machine learning; study of statistical data on the dependence of the results of sports
programming on various factors.

In the course of the work the methods of information retrieval TF-IDF, BM-25,
as well as methods of multi-class machine learning, such as multi-class method k
nearest neighbors, EmbeddingClassifier were investigated.

The result is the proposed approach to solving the problem of automatic
identification of task tags for sports programming, a web interface that allows you to
visualize the results. The implementation of various methods of automatic
identification of task tags is carried out and a comparative analysis of these methods is
carried out. The same result is the data obtained as a result of the statistical analysis of
the dependence of the results of programming competitions on various factors.

The field of application is sports programming, automatic identification of task
tags and solutions for sports programming.



