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MATHJIM MABJIYMOTJIAPHU TACHU®JIALIJAA BEJITUJIAPHHA
IMAKWJIJIAHTUPHUII YCYJI BA AJITOPUTMJIAPHU

MyxameaueBa [.T.1, MamaTtoB H.C.1, MamaToB A.A.2
MTUKXMMH” Musaauii madkukom yHugepcumemu
HamaHeaH dassam yHugepcumemu

Annomayus. Makoaada MamHAu MasAyMOMAAPHU macHu@paauda KyanraHuaadueaH
6e/s2u1apHU WAKAJAAHMUPUW YCyYa 8a ai2opummaapu Kypub yukuazaH. Xycycau, Bag of Words
(BoW) modenu, TF-IDF kypcamkuuu xamda One-hot encoding ycyaaapu maxaua KUAUH2AH.
MamHaapHu pakamau KypuHuwda ugoodasauwHUH2 HA3apuil acocaapu 8a amaaull axamusimu
épumuszaH. llyHuHnedek, yw6y coxadazu acoculli madkukomuuaap 6a YJAApHUHZ2 UAMUU
xuccanapu Xakuda mMasaymomaap KeAmupu/a2aH.

Kalit so’zlar: MamHau masaymomaapHu macHu@aaw, 6ea2unapHu WaAKAAAHMUPUU,
Bag of Words, TF-IDF, One-hot encoding, ma6uuii mu/iHu Kaiima uw/1aw, MaAMHAAPHU aHAAU3
KUAUW, 6eKMOpau MOOeb.

Abstract. The article examines the methods and algorithms for character formation used
in text data classification. In particular, the Bag of Words (BoW) model, TF-IDF indicator, and
One-hot encoding methods are analyzed. The theoretical foundations and practical importance of
representing texts in digital form are covered. Information about the main researchers in this field
and their scientific contributions is also provided.

Keywords: Text data classification, character formation, Bag of Words, TF-IDF, One-hot
encoding, natural language processing, text analysis, vector model.

AnHomayus. B cmambe paccmampusaromcsi Memodsl U a120pummbsl OpMUPOBAHUS
CUMB0/108, UCNOJ/1b3yeMble npu Kjadccugpukayuu mekcmosblx daHHblX. B wacmHocmu, 6blau
NPoOaHaau3upo8aHsvl Modeas «mewka caoe» (BoW), undukamop TF-IDF u memoodwul npsimozo
kodupoeaHusi. Paccmampueaomcss meopemuyeckue OCHO8bl U NpaKmMu4vyeckoe 3HavyeHue
yugposozo npedcmasseHuss mekcmos. Takdxce npedcmasseHa uHPOpmayusi 0 KaAKUYEBbIX
uccaedosamesix 8 3mou 06aacmu U ux HaQy4HoM ekaade.

Kawueeswie cnoea: Kaaccugpukayusi mekcmoswix 0aHHbLX, 2eHepayusi npusHakos, Bag of
Words, TF-IDF, One-hot encoding, obpabomka ecmecmeeHH020 S$3blka, aHA/AU3 meKcma,
8eKMOpHAsl Modeb.

MaTH/IM MabJyMOTJ/IapHU TaHUO
OJIUII- KOMIIbIOTEpJap €EpJaaMmuja
€3Ma €éKU 6ocMma MaTHJIAapHU

KyJUJIaHWUJIaJUTaH acocum
éHalyBaapaad 6upu 6y — Bag of
Words (BoW) wmogenuaup. Ymoy

aBTOMATHUK paBHULIZA aHUKJIALl Ba
yHAaH doijanaHuil xapaéHuaup. by
»KapaéHja MaTH/aH boiganu
Ma’bJyMOTJ/IAPHU QXPATUO OJIUII YYYH
Maxcyc O6e/Iruap MmMaK/IJIaHTUPUIASH.

MaTH1u Ma’bJIyMOTJIapHHU
Tax/IMJ KWJIMII Ba YJApHU paKaMJ/d
KYpUHUILIA udopanaua KEeHT

MoJie/iIra MJIMHMU acoC COJITaH Ba YHU
aMaJIMM JKUXATJaH OWPUHYM MapTa
KyJlJlaraH TaJAKUKOTYWIapZaH Oupu
Kepapg Canton (Gerard Salton)
xucobsaHaau. Canton 1960-1970-
AWIapZia axb0pOTHH  aBTOMAaTHK
MHJEKCIall Ba axO0pPOTHU M3Jall
TU3UMJIAPUHU PUBOXKJIAHTHPULI
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O6ylM4ya KeHr  KyJaMJu  WIMHH
TaAKUKOTJIap 0JiInO6 O6opraH 6yJiuo,
ymoy coxXaja 4YyKyp WJIMHKA Mepoc
KosagupraH [1]. ¥ TomoHuJaH uiuiab
yukuaraH Vector Space Model (VSM)
MaTHJIapHHU BEKTOpJIap OpKaJsu
udojasamra acocjaaHraH EHJallyB
ailHaH Bag of Words mopenun yuyH
HasapuM moujieBop OyIUO6 XHU3MaT
KWJITaH.

BoW MO/JleJIMHU MOXMUSATH
IIYHJAKU, MAaTHJAACY Cy3J1ap yJIapHUHT
KeTMa-KeTJUIrh €KUM  IpaMMaTHUK
Ty3WJIMacura 3bTHOOp OepuJMaraH
x0J/a, ¢akaT cy3/ap Ba yJapHU
4acTOTaCH acoCHa BEKTOp LIaKJIAUZA

ndbogananagu. by éHpamyB MaTHJap
opacujard yXIWAlJIMKHU aHUKJIALl,
MaTHJIAPHU TacHUGJall Ba M3Jall
TU3UMJIApUJA caMapaJiv
KyJulanuaaau. lllynunrgek, Kepapna
Ca/ZITOH TOMOHM/IAH MILIA0 YUKUJITAH
TF-IDF  (Term Frequency-Inverse
Document Frequency) kypcaTKu4u
BoW MopenvHu fdHaza Ky4auTHUpraH
6y/110, y MaTH/AAru Cy3JlapHU HUCOUU
aXaMUATUHU aHUKJAll HMMKOHHWHHU
6epaau. Ma3kyp €HpallyBjap Tabuui

TWJIHM Kauta wunwam (NLP) Ba
ax6opoT M3J1all TU3UMJIApUA
X03UPTHU KyHrava camapaJjiu

dolganaHUINO KEJTMHMOK/A.

Bag of Words (BoW) HamyHa

KYyEILlJIH, KYH, 00-XaBO Ba épKHH
Ky€éll, EMFUPJIY, OyJIyTIap

Hujjat 1: Kyéuuiu kyH
Hujjat 2: Ba épKUH Ky€éll
Hujjat 3: émMFup/u KyH Ba GyJ1yTiap

1->xkaaBaJ
XyxokaT | 1 | KyH | 06-XaBO | Ba | EpKMH | KY€ | 6yJyTJiap
Xyxoxarl 1 1 1 0 0 0 0 0
XyxoKaT2 0 0 1 1 1 1 0 1
XyaoKaT2 0 0 0 0 0 0 1 1

Karen Sparck Jones IDF (Inverse
Document Frequency) ¢opmysiacuHu
6vupuHuYM MapTa 1972-unnga ¢aHra
KUpUTraH O6ysaub, y  MaTHAaru
Cy3JIapHHU YyMyMUH Xy¥oKaTaap
opacuZiard MyXUMJIMTHHUA 0axoJsiaigv
[2]. TF-IDF mMoamenu uWKKM acocuu
KiucMaaH Tamkua tonraH: TF (Term
Frequency) - cy3HUHI MabayMm OHUp

XyHoKaTAaru TAaKpOPJIaHULL
yactotacu. IDF (Inverse Document
Frequency) - Cy3HUHT yMyMUH

XyXoKaTJap opacujiard Hoéosuru. by
MoJileJl MaTHAAru MyxuM, aMMO KaM
y4pauaurat Cy3JIapHHU KYIIPOK
axaMUATAU Jeb6 Xucobsaugu OyHHU
Karen Sparck Jones y3uHuHr "A
Statistical Interpretation of Term
Specificity and Its Application in
Retrieval" HOoMiM MaKosiacupa 6aéH

KWJITaH.
One-hot encoding MaTHJIU
MabJIyMOTJIAp aBBaJl  GeJrusapra

(tokens) axkpaTusiagy, cCyHrpa xap oup
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6esru paKaMmJin BEKTOpra
alJlaHTUpUJIaAy, Oy BeKTop HYyuAa

akaT 6uTTra “1” 6y/1aau, KoJIraHJaapu
p
HO".

2-KaaBaJl
One-hot KoiJ1aHUILIMTA HAMYHA
PaHr BekTop
Kuzua [1,0,0]
Awmwnn [0,1,0]
Ky [0,0,1]

Machine Learning" kuto6uzga One-hot
encoding HU cuHQJIAapHU HPoAaANall

Ywby mozen 6yiivMya Kyuuparu
oJIUMJIap UJIMHUH U3JIaHUIJIAPHU 0JIUO

oopuuraH S. S. Stevens y3uHr "On the
Theory of Scales of Measurement”

HOMHHAJ  y3rapyBYyWIap  XaKuzja
acoCHMM  Haszapuu  TylIyHYaJapHU
6epraH [3]. By KeUMHYaIuK

KaTeropusiJiu y3rapyBYMUJIapHU paKaM-
JI1 BeKTOpJlapra KoJJall 3apypaTura

y4yH QoujasaHradH, aWHUKCca KJac-
cupukanusa MyaMMoJiapu/a [4].
Yoshua Bengio, lan Goodfellow, Aaron
Courville y3napunuHr “Deep Learning”
KUTOOWJIapuJa one-hot encoduHT
XaKuJa 4yKyp TyllyHYaJapHU HEUPOH
TapMOKJIap Ba eMOeAJWHI MeTOJ-

Jlapura Kupuil cudaTuga KypcaTub
yTyamrax [5].

acoc gparrad. Christopher M. Bishop
y3uHr "'Pattern Recognition and

doildasraHu12aH adabuémaap pyluxamu:
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