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V naroMy nocaiipkeHHi 3aCTOCOBAHO TiOpUIHMIA miaXin Ko Kactepwsartii, mo moenuye anroputvua DBSCAN Tta
K-means g1 aHanisy BeKTOpM30BaHUX YKPAiHOMOBHUX JOIKMCIB ¥ COLIAIBHMX MEPEXaX 3 METOIO BUSBIICHHS TPCHIIB
TPOMAIChKOi IyMKH. MeTomonoria 6a3yeThes Ha 6araTOMOBHIM MOJIEITi BEKTOPU3AIlil TEKCTY, IT00yI0BaHilt Ha OCHOBI
HeWpOHHOI MepeXi, IKa J03BOJIAE e(DeKTUBHO BimoOpaxkaTH ceMaHTUIHUM 3MiCT MoBioMIeHs. ExcriepuMeHTH, TIpO-
BelleHi Ha Kopryci 3 90 ykpaiHCEKOMOBHMX JOIHCIB (3i6paHux y mepion GepeseHb—TpaseHs 2025 poky), JO3BOIAIN
BUOKPEMUTH TITiCTh OCHOBHUX TEMaTHIHUX KJIACTEPIB, MO BiM0OPaXaloTh KIIIOIOBi HATIPSIMU 00TOBOPEeHb. PesynsraT
JIOCITIKEHHS TATBEPIKYIOTh €PEKTUBHICTD 3aIIPOIMIOHOBAHOTO METO/Y JUIS aHAJIi3y TPEHMIIB Y COLialbHUX Meia Ta
MOro MpakTU4YHY WiHHICTb LISt MOHITOPUHTY TPOMaACHEKO1 TyMKH.

TPEHIN TPOMAJICHEKOI TYMKU, COITIATIBHI MEPEXI, OBPOBKA TTPUPOAHKOI MOBH, BEK-
TOPU3AIIIA TEKCTY, KJIACTEPU3AIIIA, HEMPOHHI MEPEXI

R.O. Lynnyk, V.A. Vysotska. Analysis of the Problem of Detecting Public Opinion Trends in Ukrainian-Language
Posts by Means of Clustering and Neural Networks. In this study, we employ a hybrid clustering approach combining
DBSCAN and K-means algorithms on vectorized Ukrainian social media posts to detect public opinion trends. The
methodology uses a neural network—based multilingual text vectorization model to capture semantic content effectively.
Experiments on a dataset of 90 Ukrainian posts (collected March—May 2025) identified six principal thematic clusters
representing key discussion topics. The results demonstrate the effectiveness of the proposed method for social media

trend analysis and its potential application in public opinion monitoring,
PUBLIC OPINION TRENDS, SOCIAL NETWORKS, NATURAL LANGUAGE PROCESSING, TEXT
VECTORIZATION, CLUSTERING, NEURAL NETWORKS

Beryn

V cywyacHMX yM0Bax IIBHIKOTO POCTY COMidIbHMX
Melia AK mxepeia iHGOOPMAIiHHOTO BIUIMBY 3HAYHO
BIUIMBAIOTh HA (DOPMYBAaHHS 3aTaJILHOCYCIIUIEHOIO JTyM-
KM, poOJISIIM aHaJli3 YKPAaWHOMOBHMX JaHUX Yy Mepexax
HaA3BUYAMHO aKTyaJbHUM 3aBmaHHaM. IInardopmu, Ha
kmranT Telegram, cTaloTh BCe OLIBIN IMONYISAPHHUMM SK
OCEPEIKM i OOTOBOPEHHS CYCIIJIBHO BAXIHUBHX IIH-
TaHb. Pa3soM 3 MM KiIBKiCThP HECTPYKTYPOBAHMX TEK-
CTOBUMX ITOBiIOMJIEHh CTPIMKO 3pOCTa€ €KCIIOHEHILiAHO,
10 POOMTH IX py4HE OIPALIOBAHHS CKIIAIHMM 3aBIaH-
HAM. Y TakoMy KOHTEKCTi Cy49acHi MeTomu oOpoOKu
TIPHPONHOTO MOBJIEHHS — 30KpeMa TpaHchopMepHi
HelfpoMepeXi — Ta METONM KJIAacTepu3allil BUSIBIAIOTH
IIPUXOBaHi 3aKOHOMIpDHOCTI B OOCSKHHX TEKCTOBHX
Habopax i JomOMAaraloTh 3HAXOMUTH HOBHI iHCAHTH.
V 3B’43Ky 3 IMMU YMOBaMM BUKOPHCTOBYBAHMIA KOMII-
JIEKCHWM aHANITAYHUE IigXim: 3acTocoByBaHa Oarato-
MOBHAa MOJieJ/Tb BEKTOPH3allii TEKCTY B MOCIIOJIMTOCTI 3 Ti-
OpunHOWO Knactepusaiicto (o xombGiHarito DBSCAN i
K-means) s BUSBIEHHSA TEMaTUYHKUX TEHICHIIH V 10~
BiTOMJICHHSAX YKPaWHCHKOK MOBOIO Ta MOHTYBAHHS IO
HABOOATH WX AUHAMIKY B 4aCOMPOCTOP.

1. ITocranoBka npodaeMu

Comiansai Mepexi, 30kpema Telegram, cranmm Kiro40-
BUM KAHAJIOM ITONIMpeHHS iHdopmalii Ta o6roBopeHH:

myOIiYHUX MUTAHDb Y cycninbeTBi, HaromicTs Bemukuit 00-
CAT HECTPYKTYPOBAHOTO KOHTEHTY BUCYBA€ BUMOTY IITBHI-
KX T4 HalifHWUX aNTOPUTMIYHUX DillleHb A aHaIi3y
Takux gapux. OcoOnMBY pois Bimirpae cmemudika ykpa-
iHCHKOI MOBM T4 HEBEIHKi 0OCSIIM KOXHOIO JOICY, IO
noTpebye amanTairii iCHyl09HMx METOIIB 06p0oOKM TEKCTIB.

Merta mbOT0 AOCIITKEHHS — PO3POOUTH i BIIPOBATUTHI
TUTICHY METOIUKY aHAJIi3y TPEHIIIB IPOMaIChKOi IyMKH B
YKpaiHOMOBHHX JTOINMCAX COIIMEPEX HA OCHOBI CyJaCHHX
METOJIB MAallMHHOTO HAaBYaHHA (KiacTepu3allii Ta He-
pomepex). Jma mocsTHEHHS Ili€l METH BUPIIIyBaIcs
TaKi KJIOYOBi 3aBIAHHA:

36ip Ta momepemHs oO0poOKa maHmuX: opMatizyBaTH
METOIOJIOriI0 300py Ta OYMIIIEHH YKPaiHOMOBHHUX ITOBi-
IomieHs i3 Telegram-KaHairiB.

Bexropusaria texcriB: BuOip Ta HajamTyBaHHS Oa-
TaTOMOBHOI MOZENI IS IKiCHOTO CEMAHTUYHOIO TIpeN-
CTaBICHHS TEKCTy (30kpema TpancdopMepHoi Momeni
multilingual-e5-large-instruct).

lN6punana xmmacrepusallisi: CTBOpeHHS KOMOiHOBa-
HOrO anroputMy Kmacrepm3arnii Ha ocHoBi DBSCAN Ta
K-means 11 BUSIBJIEHHS SIK BEJIMKUX, TAK 1 MAIMX TEMa-
THUYHHUX TPy JOTHUCIB.

Bisyamizaria pesynsraTiB: po3pobka 3aco0iB Bi3yaiib-
HOT'O TTONAHHS BUXiTHUX JTAHUX TA PE3YITATIB KIACTEPH-
3a1ii (rpadiku akKTUBHOCTI, XMapu ciiB, PCA-mpoexitii,
TEIIOBI KAPTH).
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Ieit HaGip 33134 y3romXy€eThCs 3 CY4ACHUM IIOIIUTOM
Ha iHCTPYMEHTH IS ONMEPATUBHOTO MOHITOPUHTY TpO-
MaJIChKOi JyMKW Ta aHaJi3y COLiaIbHMX TPEHIB.

2. CyyacHi MeTOIM aHAJI3y TEKCTIB
y COaLHAX MeTia

AHani3 comialbHAX MeEIia € MiIXTUCIMIUIIHAPHOIO
rajy33io, 0 MOEIHYE METOAM KOMII'IOTEPHHX HaykK,
JIHTBICTUKHM T4 COLIATbHUX HAYK I BUBYEHHS 0COOIU-
BOCTEIl Ta IIPOIIECiB, MOB’SI3aHMX 3 0O6pPOOKOI0 BEIMKHMX
00CsTiB HECTPYKTYPOBAHUX IAHWX, FEHEPOBAHWX IUIAT-
dopmamu Ha krrant Twitter i Telegram [1]. Crnermdika
X JaHWX TIONATAE y iX «00’e€Mi, pi3HOMAHITHOCTI Ta
IMBHAAKOCTi», M0 BUMATA€ CTPYKTYPOBAHOTO ITiMXOMy ZIO
ix 300py, ounIcHHS, 06p0oOKM Ta Bisyamizaril.

Ilin wac nocnimkeHHsa KamykkiHewti Ta CIiBaBTOpPiB
OyJIO BHSIBJIEHO, MO COIliaJIbHI MeJlia 32 OCTaHHi IBa e~
CATHJIITTS €BOJIOIIOHYBAIA Bill IIPOCTUX ILTATGOPM IS
CIIUIKYBAHHS [0 CKIIATHHMX iHOOpMAIIMHHAX €KOCHUCTEM,
SKi CYTTEBO BIUIMBAIOTh Ha (DOPMYBaHHS TI'POMaICHKOI
mymxu [1]. V cBoemy ormmsimi 132 myGomikaiiit aBTOpH BH-
JIUTMIM KJTIOYOBi HAMPSAMKM JOCTiKEHb, 30KpeMa aHaJi3
KOPHUCTYBAIlbKOTO KOHTEHTY, MOBEIIHKOBI aCIEKTH BH-
KOPUCTAHHS COIIAIBHUX MEPEX T4 iHTETPaIlilo COLliaib-
HUX MeJia Ijid MapKETUHIOBUX 1 OpraHizaliiiHuX IiiJIe.

MareMaTHYHO IIpOlleC aHai3y TEKCTOBUX JaHHUX
MOXHA IIPEACTABUTH SK ITOCTITOBHICTH TpaHChOpMAITiii:

T:D>V->C->1 €]

ne D — Buximawit HaGip TEKCTOBMX HJOKYMEHTIB, V — Bek-
TOpHE IIPeICTaBIICHHS TOKyMeHTiB, C — Kiactepu abo
KJIaCH TOKYMEHTIB, I — iHTepIIpeTaiist pe3yiasTaTis [2].

3. BexTopu3amis TekcTy
Ta cyqacHi TpanchopmepHi Mogei

KnoyopuM eramoM aHanmily TEKCTOBUX JaHMX € iX
BEKTOpU3allis — TIEPETBOPEHHS TEKCTY Y UMCEIbHI BEK-
TOpH, IO 30epiraroTh CEMaHTHUIHE 3HAYCHHSI i MOXYTh
OyTH BMKOPHCTaHi B alrOpMTMax MallMHHOIO HaB4YaH-
v [3]. Tpamumittai meromu, Taki sk TF-IDF (Term
Frequency-Inverse Document Frequency), MaioTs o6Me-
KEHHS y 3JaTHOCTi BpaxOBYBaTH KOHTEKCT Ta BiTHOCHHU
MixX clioBamu [2].

Mogmens «multilingual-e5-large-instructs, mo BHKO-
PUCTOBYEThCI Y HAIIOMY HOCITIDKCHHI, HAJIEXKUTh IO YT~
BEPTOrO IOKOMIHHA YHiBEPCAJIbHUX TEKCTOBUX eMOSTUH -
TiB, CIIPAMOBAHMX HA CTBOPEHHS €IMHOI MOJEII, 30aTHOI
y3arabHIOBATH Pi3HOMAHITHI 3aBIAHHS Ta TOMEHM. Ii
apxiTeKkTypa 0a3yeTbcd Ha TpaHC(HOPMEPHIil CTpYKTYpi 3
JBOHANPABIEHUM €HKOIEPOM, TII0 €(DEKTHBHO 3aXOTLTIOE
KOHTEKCTHY iHopmario [3].

Sx 3asnavaorh BOHT Ta cmiBaBTOpH, MOIENH HAa-
BYANIACcd 3 BUKOPHUCTAHHAM MAacCIITaOHOTO KOHTPACTHUB-
HOrO Iimxony Ha Habopi JaHWX, MO MICTUTh 6;1u3BKO 1
Minbspaa 6araTOMOBHMX TEKCTOBHX I1ap, BKIIIOYAIOYHA
peanbHi Ta CUHTETUYHI AaHi, 3TeHEpOBaHi BETUKUMU
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MoBHUMH Momensmu (LLM) ApxiTekTypa Momeni
BKIIOYa€E 24 mapu 3 po3MipoMm embemunry 1024 Tta mim-
TpuMye 100 MOB, 0 poOHTH ii OCOGIMBO ITIHHOIO IS
aHamizy 6araToMOBHOro KOHTeHTY [5]. MarematudHO
IIpolieC BEKTOPU3AIIil TEKCTY 3a JOIOMOIOI0 1Ii€l Moaei
MOXHA OIMCATH SK:

e, = E5(x,)eR? )

Jle X; — BXiIHUH TEKCTOBUI NOKYMEHT, ¢, — MOro BeK-
TOpHE IIPEACTABICHHSA PO3MipHOCTi d;, a E5 — dyHKuia
TpancdopMalii, mo peaniszyerncs MomewLto [6].

4. MeTomu KnacTepu3sanii TEeKCTOBHX JAHAX

Kiactepusariis € BaX/IMBUM METOIOM OpPTaHi3allil Ta
aHaji3y BEIMKUX OOCATIB TaHMX, IO JO3BOJISIE BUSIBIISTIA
TIPUXOBAHi CTPYKTypW Ta 3aKOHOMipHOcTi [7]. ¥V KoH-
TEKCTi aHAJi3y COMiaIbHUX MEIia KJIacTepM3allid BHKO-
PUCTOBYEThCA LIS IPYIIyBaHHA IIONiOHMX HOBiIOMIIEHB,
BU3HAYCHHS TEM Ta TPCHIIB,

Cepen momyJIsIpHIX AITOPUTMIB KIACTEPM3AIlii I
TEKCTOBMX JTaHUX MOXHA BUNUIATH:

1. “K-means” — oH 3 HAUMOIMMUPEHIITUX AJITOPUT-
MiB, MO MiHIMi3y€e CyMy KBaJpaTiB BilCTAHEH Bil TOYOK
IO MEHTpPiB KiacTepiB. MaTeMaTHYHO IILIEOBAa (DYHKIIisS
K-means Bu3Ha9a€THCA SK:

k n
IS»)

j=li-1

2

3

x,.(j)—cj‘

Iie ¢; — LEeHTp Kiacrepa j, a x] — rouxa nanux, mo Ha-
JIeXaTh Kacrepy [8].

2. “DBSCAN» (Density-Based Spatial Clustering of
Applications with Noise) — ajroput™, o 6a3yerbcs Ha
IMTBHOCTI TOY0K Ta eheKTUBHO imeHTUdIKYE KIacTepu
IOBLIbHOI hopMHu i Bimokpemmioe mym [9].

3. «JlepapxiunHa KiIacTepHu3allii» — MeTOH, 10 Oymye
iepapxiio KJIacTepiB IMUISIXOM IOCIiMOBHOTO 00’€IHAHHS
abo po3minenud rpym [10].

Henapui mocmimkeHHSI JEMOHCTPYIOTh IIEPEBaru Ti-
OpUAHMX IiAXOMiB, IO TOETHYIOTh Pi3HiI ajlropuTMU
Kimactepm3arii. 3okpema, pobora JIxaiH i cmiBaBTO-
piB nokasye, mo riopuaHuii miaxin Ha ocHoBi K-means
T4 AITOPUTMY ONTHUMI3allii MypalmMHUX KOJOHiN (Ant
Lion Optimization) 3a0e3medye Kpamii pe3yasraTé 3a
TAKMMW METPUKaMH, SK BHYTPIIHbOKIACTEpHA Bil-
ctanb Ta F-Mipa, TOpiBHSIHO 3 OKpEMIM 3aCTOCYBAHHSIM
K-means, DBSCAN Tta momudgikosanoro DBSCAN [8].

V mamomMy mocnmimKeHHi BUKOPHCTOBYEThCH TiOpHI-
Huil migxix, mo moeguye DBSCAN 11 BH3HAYECHHS
IIiIpHMX KiacTepiB Ta K-means mig kiacrepu3altii «Iny-
MOBHX» TOYOK, AKi HE IMOTPAIIA O OCHOBHHX KIIACTe-
piB. Ieit migxin mo3Bosse eheKTUBHO 00poOIaTH HAb0pH
JIAHUX 3 Pi3HOIO INUIBHICTIO T4 BUABIATA KIACTEPH AO-
BibHOI hopmu, 30epiraloan mpy IILOMY 0OIHMCIIIOBANIEHY
eextuBnicTs [11].
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5. Oormvizanis napamerpis DBSCAN

Edextusnicts amroputMy DBSCAN 3Ha4HOIO Mi-
POIO 3AIEXUTH Bifl BEOOPY JABOX KIIIOYOBHX ITapaMETPiB:
g€ (pamiyc okoiy Touku) Ta MinPts (MiHiMalbHa Kilb-
KiCTh TOYOK V OKOMi 1 (hOpMyBaHHS IIJIBHOTO PeETio-
Hy). OnTuManbHi 3HAYCHHS ITUX TTapaMeTpiB 3ajieXaThb
BiIl XapaKTepUCTHK JaHUX Ta METH KJtactepusartii [12].

151 BU3HAYEHHST ONITUMAJIBHOTO 3HAYCHHS €€ IIMPO-
KO BHKOpPHCTOBYeTheA k-distance rpadik, sxuii Bimo6pa-
Xa€ BiICTaHb Bil KOXHOI TOYKH MO ii K-TOr0 HaWOIMX-
Yoro cycima y BimcopToBaHOMY MOpSAKy. ONTHMAabHE
3HAYEHHS €€ Y4acTO OOMpaIoOTh y TOYIl «3/amy» (elbow
point) rpadika, I cIocTepira€Tbes pi3ka 3MiHa HAXWITY
KpuBoi [12]. @®opMansHO, k-distance 1 TOYKH p MOXHA
BU3HAYUTH SIK:

k —distance(p) =

=d(po)lfjo' < Did(po')<d(po)lz )

zk/\|{o’eDld(p,o’)<d(p,o)}|<k,
ne D — Habip manux, a d(p,0) — BilCTaHb MiX TOYKAMU
pTao [13],

Illomo mapamerpa MinPts , IOIIUPEHUM EMIIipHY-
HUM TIpaBWJIOM € BCTAHOBJIIEHHSA 3HAYEHHS, INO IEpe-
BUIIYE PO3MIPHICTh MAHWUX TMpUHAWMHI Ha OAVUHUIIIO:
MinPts>>dim+1 . [Ins1 BACOKOBUMipHUX JAaHWX, SIK ¥ BA-
MAJKy TEKCTOBUX BEKTOPiB, YACTO PEKOMEHIYETHCA BH-
KOPHCTOBYBaTH 3HaueHHsT MinPts=2 *dim [13].

IHmuM migxomoM IO omTMMi3amii ImapaMeTpiB € BU-
KODHCTaHHS METONiB aBTOMATHYHOIO HAaJIAIITyBaHHS,

Takux AK grid search (momryk mo citmi) abo bayesian
optimization (Gaiteciscbka ontmmizaiis). Lli Meromm
aBTOMATMYHO NEpPeOMpPaloTh Pi3Hi KombiHanii mapame-
TpiB €€ Ta MinPts i OIiHIOIOTH fAKiCTH KJIacTEpHU3aIlii 3a
JTIOTIOMOTOIO BHYTPIIITHIX METPHK.

Hocnimxenus Jlens Pio i criiBaBTOpiB IPOIIOHYE KOM-
OiHOBaHMIT MimXin I aBTOMATHYHOIO BHU3HAYCHHS IIa-
pamerpiB DBSCAN 3 BUKOpPUCTAHHSIM (haKTOPHOTO aHa-
nizy (Factor Analysis, FA) mist 3MeHIIeHHS pO3MipHOCTI
Ta reHeTmaHOro anroput™my (Genetic Algorithm, GA)
IUIST ONITHMI3allii mapaMeTpiB. EXcriepuMeHTH TToKa3aim,
o takuii mipxin (FA+GA-DBSCAN) 3a6e3medye BICO-
Ky TOYHICTh KJIACTEPU3allii B YMOBAaX 3MiHHOI ITUTBHOCTI
maHux [14].

6. MeTonooria 0C)ipKeHHsa

TIpoBeneHO CHUCTEMHMM aHalIi3 TPEHIIB y JOIucax
COLIIATbHUX MEPEX, SAKMAM CKIATATAUMETHCS 3 HACTYITHUX
KOMITOHEHTIB:

1. 36ip manmx — orpumye pommcu 3 Telegram-
KaHalliB.

2. TTonepemHs 06pobdKa TEKCTY — 3MiHICHIOE OIUIICH-
HS Ta HOpMAaJTi3aIlio JaHuX.

3. Bexkropu3allisi — TpaHC(HOPMYE TEKCTH Y YMCENbHI
BEKTODH.

4. Kiactepm3allis — BUSABICHHS TEMAaTHIHHUX TPYIL.

5. Bigyamizamiss — TOpEACTaBIEHHS PE3Y/IBTATiB
aHaizy.

Apxitextypa cucremMu mnomaHa Ha UML-giarpami
KOMITOHEHTIB (puc. 1).

Puc. 1. UML-giarpama KOMIIOHEHTIB apXiTeKTypu
CHCTEMH AHANI3Y TPEH/iB y AOMACAX

B3aeMonmig MiX KOMIIOHEHTAMM CUCTEMM 3IOilCHIO-
€ThCS TIOCTINOBHO, 1€ BUXiJ OZHOTO MOAYJIS CTA€ BXOIOM
IJIST HaCTyIHOro. Momyti CIIpOeKTOBaHi 3 JOTPUMaHHAM
TIPUHIUIINB ciabkoro 3B’sa3yBaHHA (loose coupling), mo
3abe3Iedye MOXIUBICTD IX HE3aJICKHOIO BIOCKOHAJICH-

HS Ta 3aMiHM.

7. 36ip Ta monepenHa 00podKa KaHMX

Jlms 3060py fmaHux OyJio peali3oBaHO CKPWIIT, SKHit
OTpHMYE IONMUCH 3 YKpaiHOMOBHMX Telegram-xaHaiiB i
36epirae ix y dopmati JSON wis mogamemioi 06poOKu.
ITicng 3aBaHTaXeHHS icTOPil ITOBIIOMIIEHD 32 IIOTPIOHMIA
TEepios, CUCTeMa BiIOHMpae JIMIIe TEKCTOBI ITOCTH, BiTKH-
JIAf09M iHIOi TWIIX KOHTEHTY.
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Ilonepents 06podKa TEKCTiB — I1e KPUTHIHO BaXKIIH-
BHI eTall, SIKMi BIUIMBAa€ HA TOYHICTh IIONAJIIIIOrO aHa-
ni3y. Oco0mMBO 1 aKTYaAIbHO I JaHUX i3 COIiaIbHMX
MEPEX, JIE YACTO TPAILUIIOTHCS CJICHT, CKOPOIECHHS, EMO-
I13i Ta HETUIIOBA IIYHKTYAIlisl.

Ilin gac 06pobku Bech TEKCT NEPETBOPIOETHCH HA
HMXHi perictp, 1mo0 3MEHINUTU KiTbKiCTh BapiaHTiB
HanmucaHHs, Jlaini BUAANSIIOTbCA 3aiMBI CHUMBOJIM, IIO-
CHIAHHA, EMOA3i — yce, 1o He Hece ceHCy. TexceT pos-
OmBa€eThCA HA OKPEMi CIIOBA, 3 SKUX IIPUOMPAIOTHCS TaK
3BaHi CTON-CJIOBA — CHOJNYYHHWKH, IPHIMEHHUKH Ta
immi cryXx060Bi YACTMHH MOBH. 3aBEpIIYETHCA IIPOICC
JIEMATU3AIli€El0 — 3BEACHHIM CIIiB A0 ixHBOI 6a30BOi
dopmm.

VORI OASAIATAIN () (5)

me ¢ — BuxigHuit Texer, (f,°f,°f,°f,°f)(t) — dymxuii
HOpMai3allil, OUMINeHHS, TOKCHi3aIlii, BUTAIEHHS CTOII-
cIiB Ta JeMaTH3alii Bigmosigao [15].

JUist  yKpaiHChKOMOBHMX TEKCTiB OCOOJIMBY yBary
TPUIIIEHO JEMaTU3allil, OCKiTbKM YKpaiHChKa MOBa Ma€
CcKIagHy MOPGOIIOTil0 3 YMCICHHUMH BiAMiHAMW i mi-
eBimMminamu. 1 TbOTO0 BUKOPUCTOBYETHCS CIIEIiali30-
BaHUM YKpaiHCHKMIA JIeMaTU3aTOp, aianTOBaHWH 11 00-
POOKH TEKCTIB 3 COIiAIbHIX Mepex [15].

8. BekTopu3anis 3 BHKOPHCTAHHIM MOJIEJI
multilingual-e5-large-instruct

151 mepeTBOPEHHS TEKCTY Y BEKTOPHY (hopMy B IIEO-
MYy IOCTiIXeHHi 3aCTOCOBYBalIach Momenb multilingual-
e5-large-instruct, sKa IOKAa3ye€ XOpOIIi pe3yJabTaTH B
6araromoBHMX NLP-3aBmannax. Ilepen BekTOpHM3aIli€io
dopMyBasiach KOpOTKA IHCTPYKIlif, MO IOSCHIOBAJA
MOJIEI cyTh 3aBaaHHA. Jlai TeKCT pa3oM 3 iHCTPYKII€IO
06po0IIsIBCA MOJEILTIO, KA TEHEPYBajla KOHTEKCTYali30-
BaHi eMGemnuHr. OTpUMaHi BEKTOPH YCEPEMHIOBAINUCH,
mo6 chopMmyBatu ¢iHaNTbHE BEKTOPHE IIPEICTABICHHS
po3mipricTio 1024,

e = AvgPool(E5(1,x)) ©)

ne E S(I ,x) — pesyasrarT 00poOKM TEKCTy Ta iHCTPYKIIii
Momemnio, a AvgPool — dyHKIia ycepenHeHHS [5].

BukopucranHsa iHCTpyKIiil (instruction-tuning) €
KIIOYOBOIO ocoOymBicTIO Mozeni multilingual-e5-large-
instruct, mo AO3BOJISIE ANANITYBATH 1i JJIS1 Pi3HUX 3aBAAHb
6€e3 ToMaTKOBOTO HaBYaHHS. [I7151 3aBIaHHS CEMaHTUIHO-
TO TONIYKY ONTAMANEHUMU € iHCTPYKIlii, IO BKA3yIOTh
MOJEIIi Ha HEOOXiTHICTh 3HAXOMKXEHHSA CEMAHTHYHO I10-
IiOHMX TEKCTiB.

9. AnropuTyM ri6puaHoi Kiacrepusamii
DBSCAN+K-means
V nmocnimxeHHi BUKOPUCTOBYETBHCS TiOpMIHMIA IIim-
Xim ;o Knacrepu3allii, o IIOETHYE MEPEBArW AITOPUT-
mise DBSCAN Tta K-means [16]. Takuit migxim mo3B0-
js1€ eeKTUBHO OOpOOIATH JaHi 3 Pi3HOK IMUIBHICTIO,
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BUSBIAITH KJIACTEPH TOBLUIBHOI (hopMH Ta BimOKpeMIIO-
Batu mywm [11].

AsroputM  TiopumHoi xmacrepm3anii DBSCAN+K-
means OEHYE TepeBaru MUTbHICHOTO T4 IIEHTPOBAHOTO
mimxomiB mo rpymyBaHHA JaHux. Ha mepmromMy erarmi 3a-
crocoByeThc DBSCAN, gKuii m03B0JISI€ BUSBUTH IMUTh-
Hi knactepu 6e3 HEOOXiTHOCTI 3aaBaTH IXHIO KiIbKiCTh.
IMapamerpu € (pamiyc okomy) ta MinPts (MiHiManbHA
KLUTBKiCTh TOYOK) BU3HAYAIOThCS EMITIPUIHO, 30KpEMa 3a
JIOIIOMOTO10 aHami3y rpadika k-sincraneit. Touku xiaacu-
dikyioThCS AK IEHTPATBHI, TPAHUYIHI 200 TITYMOBI, TTCH
goro (hopMyroThCs OCHOBHI Kiactepu. Ha qpyromy erami
0 IIYMOBHX TOYOK, He oxomwieHnx DBSCAN, 3actoco-
ByeThcd ayroput™ K-means. ITonepeHb0 BU3HAYAETHCS
KiIbKiCTh ILICHTPIB KJIacTEpiB, 30KpeMa 3a JOIIOMOIOIO
silhouette-ananizy, mo na€e 3MOTY BiTHOBUTH CIa0KO
CTPYKTYpPOBaHi TeMH. 3aBEpINANBHUMA €Tall IIONSIrae B
00’€MHAHHI pe3yNbTaTiB 000X METOMIB ¥ €MHY Kiaacudi-
Kxanito. Takuii mimxin D03BOJISIE OXOIIMTH K KOMIIAKTHI,
TaK i PO3PIMKEHI I'PyNM MaHUX, ITiTBUIIYIOYH TOYHICTh
CEMaHTUYHOTO TPYMMyBaHHA TEKCTIB.

Jns orrrumizartii mapamerpis DBSCAN Bukopucro-
ByeThesl Meton, k-distance rpadika. IIporrec Bu3HagYeHHS
OITUMATLHOTO 3HAYEHHS €€ BKIIOYAE€ HACTYITHI KPOKMH:

1. OGuncneHHsA BiACTAHI Big KOXHOI TOYKM IO il
k-Toro Ha#bIIKIOTO cycima

2. CopryBaHHA OTpPHMMAHHX BIICTAaHEHl y IOPAIKY
3POCTaHHSA

3. Ilobymosa rpadika BiIcOpTOBaHMX BilCTaHEH

4. Bu3HaucHHA «TOYKM 3MaMy» (elbow point) Ha rpa-
¢iky, Axa BiIIIOBiTAE OITUMANBEHOMY 3HAYCHHIO &

g Habopy TEKCTOBMX BEKTOPIB, OTPUMAHUX 3 MO-
meni multilingual-e5-large-instruct, onTHIMaTPHUM 3HA-
YeHHSIM MinPfs Oyno Bu3HA9€HO 5, a £ — 0.35, mo 3a-
Oe3newio HaKpalle po3AUICHHSA JaHUX HAa CMHCIIOBi
xnacrepu [13].

1
%=1 D& ¢
k| e;eCy
ne |C, | — ximbKicTb TOgoK y Knnactepi C, ,a ¢; — BEKTOPHE
IpeacTaBIeHHs { — ro JoKymenTa [10].

10. Buznauenns penpe3eHTATUBHUX JONKCIB
Ta TEM KJIacTepiB

g BU3HAYEHHS PENpPe3eHTATUBHUX JOMUCIB Y KOX-
HOMY KJIaCTEPi BUKOPUCTOBYEThCA METPUMKA KOCHHYCHOL
TIOAiOHOCTI MiXX BEKTOPHHAM IIPEACTABICHHSM TOMUCY Ta
LICHTPOM KJIacTepa:

*
Y

Jeil|* e

Jlonrcu 3 HAWBMIIOO MOAIOHICTIO MO IEHTPY KJ1acTe-
Pa BBAXAIOTLCA HAHOLILIT pelpe3eHTaTUBHHM [2].

Jna reHepaiiii TeMaTWYHWX 3arOjOBKIB KIaCTepiB
3aCTOCOBYEThCSA aHali3 KIIOYOBUX CJiB, IO HASBHi Yy
PEIpE3EHTATUBHUX Jomucax. YacTOTHWI aHami3 CIiB

sim(e;,c; )

®)
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JI03BOJISIE BU3HAYMTH HANOLIBII XapaKTepHi TEpMiHU I
KOXHOTO KJIacTepa.

J1s1 BU3HAYEHHS TEMU KOXHOIO KJIACTEPA CIIOYATKY
BHOKPEMIIIOIOTh IIEBHY KUTBKiCTh (n) HaiOiTeRII pempe-
3€HTAaTUBHUX JOIMCIB, fAKi HAaWTOYHiIE BimoOpaxaloTb
yoro 3mict. 1li nonucy mMpoXoasaTh TOKEHi3allilo Ta JieMa-
TH3aIIiI0 3 MeToI0 YHidikaii texceM. Jlami 1 KOXHOTo
CJIOBAa OOYMCITIOETHCSA YaCTOTA MOro BXUBAaHHA, HA OCHO-
Bi 9Oro 3[iliCHIOETbCS pPaHXyBaHHS JIEKCEM 3a 9aCTOT-
HicTIO. 3aBepIIaIbHAM €TanoM € GopMyBaHHS y3araib-
HEHOi TeMM KjacTepa, mo 0asyeThCs HA aHaJi3i 1msATH
HAWYyXWBAHIINX CIIiB.

Heit minxin m03BOJIsIE OTPUMATH JIAKOHIYHI Ta iHdOp-
MAaTUBHi 3arojIoBKM, IO BimoOpaXxaioTh OCHOBHY TeMa-
THKY Kiacrepa [17].

11. Bisyaunizamia pe3yabratis

Jnst xpamoro po3yMiHHS pPE3YNbTATIB KIACTEpH3a-
mii Oy70 BUKOPUCTAHO KiJIbKa CIIOCOGIB Bizyamizartii.
Ipadixy aKTHBHOCTI TOIOMOIIM IIOKA3aTH, KOJIU OYIIO
Halbineme mybmikarii. XMapu cIiB JO3BOJIWIM IIBHI-
KO mo6aguTH, SIKi CI0BAa HAWYACTiNIE 3YCTPi4arOThCS B
KOXHOMY Kiactepi. 3a nomoMoror PCA 6ymo 300paxe-
HO KiacTepu y 2D-mpocropi, mo6 OIiHUTH, HACKIIBKHA
BOHH BiIOKpEMJICHi. A TEILTOBi KapTH A 3MOTY IIpO-
CIIiAKYBaTH, K 3MIiHIOBAIACH MOMYJSAPHICTE TEM ¥ 9aci.
Vei 11i MeTOIM TOMOBHIOIOTE OWH OTHOTO i IO3BOJISIOTH
Kpalle modaquTy cTpykTypy AaHux. Lli Meronu no3Bons-
10Th ehEKTUBHO IIPENCTABATH PE3YJIBTATH aHAJIi3Y T4 BH-
SIBATU 3aKOHOMIpHOCTi y JaHUX.

g PCA-Bisyamizamii 3aCTOCOBYETBCH aQJITOPHTM
3MEHIIIEHHS po3MipHOCTi, Ikmii mpoekrye 1024-BumipHi
BEKTOpPU, OTPUMAHIi 3 MOJIEJ €5, HAa JBOBUMIpHUH TIpO-
crip. ®opmameHo, PCA 3HaxomuTh JiHiHI KoMOGimamii
TI0YaTKOBUX 3MiIHHMX, II[0 MaKCHMMi3ylOTh Bapialiio aa-
Hux [18].

12. ExcnepuMeHTAJIbHI pe3ylbTaATH

Il eKCNEepUMEHTANBHOIO JAOCHimXeHHa Oyno 3i-
OpaHO KoOpIlyC YKpaiHOMOBHHMX mommciB 3 Telegram-
KaHaiiB 3a nepiox 3 13 6epesns mo 25 Tpasag 2025 poky.
3araysamit 00car Habopy maHWX cTaHOBHUTH 90 momucis.
Jnsa ananizy Oymo B34T0 3 KaHAIM B COMiabHIA Mepexi
Telegram, a came oaMH KaHA HA iTPOBY TEMATUKY, ONUH
KAHAJ HA ITOJITUYHI HOBMHM, Td onuH KaHan 3 [T BakaH-
cisrmu.

i1 BU3HAYEHHS ONTUMAIBHHUX IIapaMeTpiB ai-
roputMy DBSCAN 0Oyno 3acTocoBaHO METOH kK Haii-
OMIKIMX CYCimiB. AHAJI3 IMTPOBOAMBCS I Pi3HMX 3HA-
YeHb k, BIOIIOBIZHO IO pPEKOMEHAAIlil BCTAHOBJIEHHS
MinPts>dim+1 . Ockitbky maHi mpeacTaBIeHi y mpocTopi
BHCOKOI po3miprocti (1024 mis Monmeni multilingual-e5-
large-instruct), peKoMeHIOBaHE B3HaYeHHs k-distance
OyIo BCTaHOBIEHO K 2 *dim , ne dim — BeKTOpPHUN
TIPOCTip, TOOTO B HAIIOMY BUIAJIKY 5.

Ha puc. 2 npencrapiaeno k-distance Ta mobymoBaHmii
rpadix mra k=5, me o oci X BimoOpaxeHo iHIeKCH Bil-
COPTOBAaHMX TOYOK, a I10 oci Y — BimcraHs 10 5-ro Haii-
6mxv0ro cyciaa.

o8 Ipacik BiacTaHi Ao K-Hanbnmx4YMx Cyciais Ans BUSHA4YEHHS napameTpa €

—— kedistance kpusa
~=- Touka 3rumy (£ = 0.35)

0.7 ~==- OnTUManbHe 3HaYeHHs €
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Puc. 2. Bincraas s K Haiibmoganx cycinis npu k=5

Ha rpadixy BUIHO «TOUKY 371amy» IIpHA 3HAYCHHI Bifl-
craHi mpubausHo (.35, Mo BiAIOBiTAE ONTUMATHEHOMY
3HAYCHHIO MapaMeTpa & . 3HAYEHHS HIDKYE IIi€l TOYKM
TIPHU3BOJATH JI0 HAAMIpHOTO IMYyMY, TOAi K BHIIL 3HA-
YeHHSI CIPUYWHSIIOTE 00’€MHAHHSA Pi3HUX TEMATUIHHUX
KJIacTepiB.

Jis Bamipaiiii o6panux nmapaMmeTpiB OyJ10 IIPOBEAECHO
EKCIICPMMEHTH 3 Pi3HNMK KOMOiHAaIisMu £ ta MinPts .
PesynsraTi excriepuMeHTiB IIpeacTaBsieHi B Tab. 1.

Tabauma 1
Pesyabraru excnepumenTis 3 pisanvu napamerpamu DBSCAN
: MinPts | yonerepis | somum G0
0.25 5 4 65.3
0.30 5 5 48.7
0.35 3 6 34.2
0.40 5 4 25.6
0.45 5 3 18.9
0.35 3 8 21.5
0.30 7 5 42.8

IIpoananizyBaBimiy pe3yJbraTd, ONTUMAJbHUMH Ia-
pamerpamu mig anroputMmy DBSCAN 6yno oGpano
& =0.35ta MinPts =5, mo 3a6e3meansio OpMyBaHHS
6 YiTKIX TEMaTUYHUX KJIACTEPIiB 3 IMOMIPHOIO KiNBKICTIO
LIYMOBHX TOYOK.

13. PesyabsraTi KjiacTepu3anii

V xomi mpoOBeIEHOTO TEMATUYHOIO aHami3y i3 3a-
cTocyBaHHSIM TibpugHoi kinacrepusanii (HDBSCAN i3
nomanbmuM m006’emHaHHAM K-means i NIyMOBHX
TOYOK) Gyno BUIiNEHO 8 KaacTepiB, KOXeH 3 AKUX Bino-
Opaxae OKpeMHU HanpsaM IyOmiyHOI auMcKycii y BUOip-
1i, cdhopMoBaHiif i3 TPHOX KaHANIB: ITeiIMEPCHKOrO, II0-
JTHYHOTO Ta KaHaly 3 BakaHciaMu. g ¢opMyBaHHS
Koprycy Oy/i0 BUITaTKOBUM YAHOM Bimibpano mo 30 mo-
TIUCIiB 3 KOXHOTO 3 KAHAJB, 10 3a0€3MeYUI0 TEMATUIHY
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Pi3HOMAHITHICTh T4 PpENPE3CHTATUBHICTD BUSRICHHUX
KJIACTEPiB.

KinmsKicHi Ta CTPYKTYpHi XapakTepUCTUKHA KJIACTEPiB
HaBeleHO y Tabia. 2. SIx 3aCBiYyIOTH pe3yJbTaTh, Haii-
OLThII HAMTOBHEHUM € Kiactep 4, 1o o6’ennye 22 myoii-
Karii cepenupoi noxunu (mputimsto 80 ciiB), yci 3 ox-
HOTO KaHaJly — TI€ CBiIYUTH NIPO CTAOLIBHY, JOMiHAHTHY
TEMATUKY B MEXax OKpeMoro mxepena. Kmacrepu 1 ta 7
BHPI3HAIOTBCS BEJIMKOIO CEPEIHBOI0 JOBXMHOIO IIOCTIB
(moHanm 110 criiB) i XxapakTepu3yIOThCA HASBHICTIO TIIM-
0OKVX aHATITHIHUX MaTepialiB, MpU MBOMY Kiacrep 7
€ MIXKAHAIbHUM — OXOIUTIOE JOIMCH IIOHAWMMEHIIE 3

IIBOX KAHAJIIB, IO MOXE HAM TOBOPHTH IIPO T€, IO TEMAa-
THKA IIUX JOMUCIB MOXe OYTH TPEeHIOBA, fK i B KIacTepi
6, skuii GOPMATBPHO OXOILIIOE TOIMUCH 3 YCiX TPhOX Ka-
HaiB. 3a CTPYKTYpPHUMM XapaKTepPUCTUKAMMU IIe KOPOTKi
noBigomnenHs (mpubau3Ho 27 chiB), AKi MAKOTh CIUTEHY
JIEKCUYHY OCHOBY Ta HMOBipHO BimoOpaxaioTb 3araib-
Hy ISl BCiX KaHaNiB mofito abo TpeHA. Takox Moxe-
MO IiIMITHTH, 110 Kiactepd 2 i 3 MicTaTh HaliKopoTIIi
my6ikamii (mo 23 ta 10 c1iB BiZmoOBiTHO) i, 3 BICOKOIO
MMOBIpHICTIO, BKIIOYAIOTh OTOJIOIIEHHS, IIOCHIAHHSI a00
PEToCTH.

TaGmumg 2

CrpykTypHi XapaKTEepHCTHKM KJIACTEpIB, BUABICHAX Y Pe3yIbTATi TEMATUMHOTO AHAJI3Y HONHUCIB
3 TPhOX KAHAJIB COMiAILHAX Mepexk

Ne Kimkicts | Cepenns nopxuaa | KimpkicTs .
p 2 ; IeTepoperanisn Kn1acrepa
KIacrepa nocriB (cmiB) KaHATIB
0 9 63.3 1 CeperHb0ol TOBXWHYU ITOCTH, IMOBIpHO HOBHHU.
1 6 1422 1 JoBri myOmikartii, MOXyTh OyTH aHANITHIHI MaTepiamm ab0 aBTOPCHKI
) MOHOJIOTH.
2 9 23.0 1 Koportki mybmikartii, #iMoBipHO MeMHi 260 X KOPOTKi HOBUHU.
3 5 10.4 1 Jyxe KOPOTKi ITOCTH, MOXYTh OyTH perrocty a00 aHOHCH.
4 ) 79.2 1 Hait6inpmuit xmacTep, MOBOJMI AOBTi My6ikaiii 3 OMHOTO XKaHaLy —
’ cTabinbHa, IOMiHAHTHA TeMa.
5 8 80.6 1 CepenHboi TOBXWHY, TAKOX WMOBIpHO 10 HOBUHU ab0 mybmikartii
’ aBTOPA
6 16 26.9 AKTUBHO 0GTOBOPIOBAHA TeMa, TPEHIOBA Cepel TPhOX KaHAJIIB.
7 9 117.1 2 TakoX JOBTi ITOCTH, III0 MAIOTh CITiJIbHI TCMATAKK CCPE/T IBOX KAHATIIB.
Takuit posmomin AEMOHCTPYE 3HATHICTH MOIENTi SAx BUIHO 3 JAiarpamMu, KJIacTEPH MAIOTh JiTKO BH-

eDeKTUBHO BHOKPEMIIIOBATH K CTaOULTRHI TeMarmd-
Hi Ampa OKpeMHX DKepel, TaK i MiXKaHaIbHI TPEHIH,
II0 BUHHMKAIOTh Ha IEepeTHHI iHdopManiifHuX IIOTOKIB.
InTepnpeTaliiss KiIacTepiB y MOEAHAHHI 3 4aCOBOIO Ta
JIEKCUYHOIO Bi3yai3alieio J103BOJsIE€ 3pO0MTH y3araib-
HEHi BUCHOBKHU IIOAO CTPYKTYpH ITyOJIiYHOTO AUCKYpCY
y Mexax oopanux Telegram-kaHaiB.

Hami mposememo PCA-Bi3yamizailiio XKiacrepiB Ta
IPEACTABUMO HA PUC. 3, € KOILOPOM II03HAYCHO IpH-
HaJIEXHICTh IO BiIMIOBIIHOIO KJIacTeEpa.

PCA Bi3yanizauis knactepis _tfidf

wEwN o

ese e

01 % .
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Puc. 3. PCA-pisyanizania Knacrepis
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PaxeHi 00NACTi CKyI4IeHHS, IO IATBEPIXYE TeMa-
THYHY OXHOPIAHICTH MOIMCIB ¥ MEXAX KOXHOTO 3 HUX.
3okpeMa, KinacTep 7, poO3TallOBaHWK y MpaBiii JacTHHI
rpadika, IEMOHCTPYE BUCOKY BHYTPIITHIO KOT€PEHTHICTh
Ta 3HAYHY BiJaJIeHiCTh Bil iHIIMX TEM, III0 BKAa3ye Ha
JIEKCUYHO BiJOKpPEMJICHY i 3MiCTOBHO YHIKAJIbHY TEMY.
Haromicts, kmacTepm y IeHTpanbHill yacTuHi rpadika
YaCTKOBO TIEPETHHAIOTECA, IO MOXE CBIMIUTHA PO HA-
SIBHICTb CIIIBHOL TEPMIHOJIOTii 400 TEMAaTHIHUX ITEPETH-
HiB MiX HAMH.

14. TemaTiIHMiA aHANI3 KIacTepiB

JUis Kpamoro po3yMiHHS 3HAYCHHS CEMaHTUIHHX
KJacTepiB Oyl10 NMPOBEAEHO aHAi3 HaWOUIbII THIIOBHX
TIOBiIOMJIEHB Ta KITIOYOBUX CJIiB Y KOXHi# rpymi. Hiokdae
HaBEIEHO KOPOTKE MOSICHEHHS KOXHOTO KIIACTEPY:

1. Knacrep 0 (6 3amuciB): Kmio9oBi ciloBa —
“mam’siTh», “YKpaiHa», “BIlIaHY», “IIPUCBITUB», “XBH-
ymHa». TeMaTHKa IThOTO KJIACTEPy 00’ SCHIOIOTH IMaTpio-
TUIHAMU TIOBIIOMICHHSIMM TIPO BIMTAHYBAHHS [aM’ATi
3arubmmx ocib, 30KpemMa y KOHTEKCTi Hal[ioHaTbHO-TIa-
TPIOTMIHUX MOBYA3HUX XBUJIMH 200 TMaM’ATHUX TIOMiiA.

2. Kmactep 1 (67 3ammciB): BaxyimBi clioBa —
“JIpBiBCBEKUWil», “mimmucyBaTHCS», “KOHKypc €Bpo-
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OaueHHSI», “chOromhi», “obmacte». B mpoMy Kiacrepi
MOXHA4 3HAWUTH MOBiNOMJICHHS MPO KYJIBTYPHi MONiiA Ta
perioHaTEHI HOBUHH, 30KpeMa Imoao JIBBIBIMUHT, TAKOX
TYT € 3aKJIMKH IIiANUCATACA Ha KAHAI — 1€ MOXYTh OyTH
OHOBJIEHHSI 200 OTOJIOMIEHHS ISl IMUPOKOTO 3aTaiy.

3. Knacrep 2 (6 nomuciB): KI0490Bi coBa — “rimaxe-
IiB», “ONWH pa3», “CHUTHaJIM TPUBOTH», “€KpaHM», “Bil-
nosinaro». Ileil xnacTep 9iTKO BUCBIT/IIOI TeEMY O€3IEKK
i CTOCYBaHHSI TOBITPSHWUX TPWBOT, 3arpo3 Bill APOHiB-
«IIIaXediB», a TAKOX pearyBaHHs HaceleHHSA a0o ciyx0
Ha HEOE3IEKY.

4. Kiacrep 3 (19 3ammciB): KIO490Bi ci1oBa — “TpaB-
“rpHKT», “TpH», “MOpO3UBa», “HOYTOYK». TyT me-
PEBaXHO OOrOBOPIOIOTHCHA ITMTAHHA CITOXMBYOTO Xa-
paxTepy: IiHM, peKJIaMHi aKIiii Ta TOBapH A IOMY i
TIPOMYKTOBI MO3MILii BUCBITJIEHO B TEKCTAX AaHOTO KJIac-
Tepa. VIMOBipHO, Lieit KJtacTep CKIaneHo 3 KOMEPIIHUX
abo iHbopMaITifHO-PEKIIaMHHX TTOBIIOMJICHb.

5. Kunacrep 3 (19 mocriB): Km0490Bi CioBa — «TpaB-
HSD», «TPHKT», «TPH», «MOPO3UBa», «<HOYTOyK». JloMiHye
CIOXHKBYA TeMaTHKAa: 3raayloThCsl IiHM, aKilii, 1oOyToBi
TOBApH, IPOAYKTOBI mmo3uttii. iMoBipHO, Kiactep cdop-
MOBaHO 3 KOMEPIiHHMX 200 iHdopManiiiHO-peKIaMHIX
TIOBiTOMJIEHBE.

6. Kiacrep 5 (18 moBimoMIIeHb): CI0Ba-KIIOYi “MOX-
JIMBO», “Ipo», “3i 3HMKKOIO», “MiIXHApOXHI», “BOHa».
Tyt MicTuTBCA iH(OPMAITs TIPO MiXHAPOAHI TOMIHKIIAI-
KM OPOIO3UILii Ta HEBU3HAYEHOCTEH Y KOHTEKCTYaIbHUX
TIOBITOMJIEHHSIX, IO CTBOPIOIOTH HEIUCTY CEMAHTUIHY
rpyry. YacTKOBO KiIacTEp MEPETOBHEHWIA TTOBOAAMM Ta
norpebye yroyHeHHs 4 (imsrparicnd abo (BIIITCHKY
B HACTYIIHMX €Talax.

CrBOpeHi TpyIIH BKIIOYAIOTh Pi3SHOMAHITHI TEMMU: Bil
nutaHb 6e3nekyd Ta MaTpioTU3My A0 TOCMONAPCHKUX i
KYJIBTYpHO-iHGQOPMAITiHHIX, IO € XapaKTEPHUM ST pe-
TIOHAJIBHUX IyONIYHUX MeIia- aTdopM.

Bynu cTBOpeHi XMapH CIIiB JiJI KOXHOTO 3 KIACTEPIB, i
IIPHUKJIAT ITHOT'O NMPEACTARIICHO Ha prC. 4. IS Kiactepa 1.
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Puc. 4. Xmapa caiB ais knacrepa 1

Haii6inein penpe3eHTATUBHUM CEpel Bi3yamiZoBaHUX
KiacTepiB € xinacrep 1. 3rimHO 3 XMapolo CJIiB BiH 9iTKO
oKa3yBaB (OKyC Ha TeMAaTHULi ITOAil Ge3meku. Y LEeHTpi
CEMAHTHIHOIO IIONS TEPEBAXAIOTh CIIOBA “HATIPIMKY»,
“mobmm3y», “TpHUBAIOTE», “60I0 3 ITKHEHHS», “BOPOI»,

“pakeTH», “ymapm», “mpoHm», “cwmm». lle mpamo mo-
Ka3yBaJl0 aKTHMBHE OCBITIICHHS O00MOBHX miif Ta iH(op-
MaliiHUX MOBiZOMJIEHb PO 3arpO3W Pa3oM 3 aHATITHY-
HHAMM OIliIHKAMM ITOTOYHO CHTyami. Taki TeKcTH MaioTh
THTIOBY JJIsT XaHpy Telegram cTHCITY MaHePY IIOITNPEHHS.

Jis aHanmizy Ttakox Oyna moOynoBaHa IBOBUMipHa
MOJIEJTh BEKTOPHHUX IIPEICTABICHB IIOBIIOMIIEHB 34 IOTIO-
morow meroay t-SNE (puc. 5.), 1o A03BOIMAIIO OL[iHATH
TIPOCTOPOBY CTPYKTYPY OTPUMAHMX TPYIYBAHb TAHWX.
Ha npoMy 300paXeHHI KOXHA TOIKA BiIOBiNAIOTH OM-
HOMY IIOBiIOMJICHHIO i MalOTh OKpeMe 3a0apBICHHS IS
MO3HAYCHHS TPy OO SKOLO BOHM HaleXaTh. TaKuM
9YMHOM MOXJIMBO OIiHUTH INUILHOTH PO3TAIIyBAHHS
00’3KTiB y IpocTOpi T4 HOTr0 CTYIUIbL IEPEKPUTTA T4
PO3IUIEHHA MiX KJIacTepaMHu.
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Puc. 5. T-SNE sisyauizanmin em0eaninrip mo Knacrepam

3 HaIMITKOBOrO aHajily BUAHO, IO Ipymu 1, 5 ta
7 YTBOPIOIOTH YiTKi TEPUTOpiaNbHI 30HM 3 BHUCOKOIO
BHYTPillIHBOI0O TEMAaTHYHOIO CXOXICTIO IIMX KJacTe-
piB. 3rimHO 3 pe3yJbTaTaMU TOIEPETHBOX KIIACTEPHOTO
aHai3y Ii TPYIIX B OCHOBHOMY CKIATAaIOTHCS 3 JOBIHX
AHANITHIHUX MyOJiKaiit, sIKi XapakTepu3yloThCa Ofi-
HUM 4M JOexkinekoMa kKaHanami memia. Kioacrep 6 Ha-
BIaku He Ma are clearly localized — #ioro mpencraBHUKUA
po3cunian amoung inseri fnyh clusters. Taka opranosa-
s € xapakterize g TeM, SIKW TIPUCYTHS Y A€K LUIBKOX
JDKepelax omHo4YacHo i inseri fied with its interpretation
as a cross-channel trend.

Kiacrepu 2 i 3 posraimroBaHi v BiTOKpeMIIEHUX 00-
JIACTSX IPOCTOPY 3 HEBEIUKOK INUIBHICTIO — Le MOXE
CBIIYATH MPO Te, IO IIe KOPOTKi IMyOTikaItiitHi dopmaru
YacTO IIOBTOPHUX ab0 OIepaTUBHUX IOBIMOMICHD. ¥ TOM
X Yac Kiacrep 4 Ma mupoNIe IPUCYTHCTh B IPOCTOP —
Lle crpuaTIMBO MOXHA PO3IIIANAN SK HAWOIBITHIA iMOB-
PHO IOMHYIOUMI 32 00CSITOM KJIACTD Y BHOPII..

3aramoMm, 1oOymoBa Bidyamizalii 34 JOIIOMO-
roto Merory t-SNE He numie minTBEepauia pe3yibLraTi
Kiacrepusanii. BoHa TakoX BUsIBUJIA TONATKOBi IPOCTO-
POBi 3B’3KM MiX TeMamu. Ile MoxXe OyTH KOPHMCHO LIS
TOJATBIIOrO PO3YMIHHSA 3B’43KiB MiX IIOBiZOMJICHHSIMU.

Takox 6ymo moOyToBaHO MATPUIO ITAPHOI CXOXOCTi
TEMATHIHHX KJIACTEPiB HA OCHOBI KOCHHYCHOI ITOTIOHOCTI
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CEPEIHROIO BEKTOPHOIO IPEACTABICHHS (eMOenmiHry)
KJIACTEPiB IS OLHKM CTYIIEHS JIEKCHUYHOI OIM3BKOCTI
BUSIBJIEHNX TEMATUYHUX TPYIYBaHb TEKCTY IUIS aHATI3y
JIEKCUIHUX CXOMXEHb MiX HHUMM, IO 300pakeHO Ha
puc. 6. BimplnicTe 3HaYeHb IMOMIOHOCTI 3HAXOMHTHCS
y BucokoMy aiama3oHi Bixm 0.88 mo 1.00 — me cBimuuTh
MPO CIOPAAVYHY CIOPOMIKEHICTh 34 TEMAMHU BCEPEIUHU
aHali30BaHOTO Habopy maHuMX. Taka OMM3BKIiCTh YacT-
KOBO TIOSICHIOETBCSI 9aCTUM BUKOPUCTAHHSIM COINiO-
BOEHHOTO CJIOBHMKA Ta MOCWJIAHHSAMHU Ha JIEPXKaBrojioB-
KOM OYIMHKYCTaHOBY IIPMBATHHIA J0OCcBid TOIIO.

MaTpuWURA CXOXOCTI MiXK TeMaMu
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Puc. 6. Ilonapni nopiBHsAEAS KiacTepiB TPEHIOBUX IPyI

Kiacrepu 0, 6 i 7 BUOUIAIOTECA SK HalOLIBII cxoXi
MiX c000I0 3 KOCHHYCHOIO NomioHicTIO Ha piBHi 0.95. I1e
CBiTYHUTE IIPO Te, IO TEMH B IUX KJIACTepaxX (HAIPHUKIAN,

TeXHiYHi a00 KyJIBTypHi OHOBICHHI a00 EKOHOMIdHi
300p¥ 9YM PECYPCH) BUKOPUCTOBYIOTH TIOMIOHY JIEKCHIHY
KOHCTPYKIIIIO Y CBOX TEKCTaX. Taka omHaKOBa CTPYKTypa
€ THUIIOBOIO ISl 3ar0JIOBKiB 260 KOPOTKUX IIOBiIOMJIEHb
TIONIMPEHNX Y IeKITbKOX Telegram-KaHajiaX OTHOYACHO.
Oco0ymBy yBary MOXHAa IPHIUIMTH KJIacTepy 6 uepes
0r0 BHCOKHWI CTYIICHb MOAIOHOCTI 3 OUIBNIICTIO iHMIUX
TEM — MOXJIMBO II¢ Y€pPE3 MMUPOKUIT CTIEKTP CJIOBApS Ta
MYJIBTUTEMATHIHUH XapaKTep TEKCTiB.

Hesiki tpynu (Hampukian 3 — mop’si3aHi 3 BaKaHCisI-
MU Ta TIONTYKOM pOOOTH) MAIOTh TPOXW MEHIITY CXOXiCTh
3 inmumu (mpubmmsHo 0.88), mo CBimumMTh MpPo crenm-
¢ivHicTh TEPMIHOJIOTIYHOrO CKJIAMy:. CJIOBA THUILYy “KaH-
IHAMaTH», “IOMYyK», “ONMATYBaHHSI», “pe3toMe” Tomo. Lle
MOKa3yBATUME BAPTOIITEMATHYIHE BiIOKPEMIICHHSI TPYIIU
HABECHVH KW 3araJIbHUNA COLiaTbHUI KOHTEKCT.

OTXe, BUKOPHCTAHHS MATpHI IOJiOHOCTI € edek-
TUBHUM 3aCO00M Ui TMOJAIBIIOrO TPYIMyBaHHS TeMa-
TAYHHUX KJIacTepiB. BoHa momomarar BHSIBISITA IEpe-
ximHi a6o ribpuaHi TeMu Ta ineHTU(IKYBaTH He3aJeXHi
JIEKCHYHO 610KM iHdOopMaIriii.

15. AHani3 JMAAMIKH TPEHIIB

s mpoBeeHHsS aHali3y Takox Oyl1o mobymoBaHO
rpacdik TMHAMIKH 9aCTOK TEM Y 4aci, 1o BimoOpaxae 3mi-
HY BiTHOCHOI'O BHECKY TEMAaTHYHUX KJIACTEPiB YIIPOIOBX
nepiomy 3 moToro mo tpaBeHs 2025 poky Ta 300paXeHo
Ha puc. 7. Ha rpadiky BUKOpHCTaHO MIOMICSYHY arpe-
Tallilo, SIKa IO3BOJISIE TIPOCTEXMUTH E€BOJIOLII0 iH(bOpMa-
miliHux akieHTiB y Telegram-my6mikairisix. KoxeHn Kosmip
BiINOBiTa€E OKPEMOMY KJIaCTEPY, a BEPTUKATLHA BiCh -
MOHCTPYE BiTHOCHY JTOJIO IIOCTiB 32 MiCSIIIMH.

AunHamika vyacTok Tem y vaci (intepsan: M)

1.0 nonano, Gyne, My, Brniane, NEPCoHaxis

HaANPAMKY, NOGANSY, TPHBAITE, GOEIITKHEHHA, BOPOT
6nna, Kypc, nc, Mu, scy

BAKAMCIi, KAMAWAATY, NOWYK, THXHA, HACTYNHOIO

0.8 siaryxis, Ginslwe, kavanaarie, Hix, focsiny
yKpaiHceky, cepbii, Mu, cunm, xT0
2 rpH, 36ip, rpasuie, pobori, uei
- 08 BiH, MONiHbE, POKiB, Yac, Te
=
g
Z
& 04

0.2

0.0
Feb Mar
2025

Apr May
Yac

Puc. 7. Tunamiga 9acTor TeM Yy uaci

AnHaii3 mokasye, o B IIOTOMy—O0epe3Hi ToMiHyBaIa
oIHa TeMa (KJacTep 4), IO MOXE CBiTUITH PO CTAOLTBEHY
indopMariiiny IpUCYTHICTh ITEBHOTO jXepesna abo Tmo-
BTOPIOBAaHY TEMATUKY (HANPUKIIAJ, BAKAHCIi, OTOJIOIIEH-
He, TIOCTiHI aHOHCH). Y KBiTHi—TpaBHi BinOyBa€ThCS
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BUpa3HEe TEMATUYHE PO3MIMPEHHS: 3’SBIAIOTHCS HOBI
KJIacTepH 3 IIOMITHOIO YaCTKOIO, 30KpeMa KiacTepu 617,
SIKi MOXYTb OyTH MOB’513aHi 3 aKTyaJIbHUMH ITOISIMHA 200
IMTAPIIUM OXOTUIEHHSIM JDKEPETT.

TTomitHO, 1m0 KiacTep 6, IKMil OXOIUIIOE IIyOJTiKarmii



AHA/JII3 [TPOBJIEMATUKU BUSIBJIEHHSI TPEHAIB TPOMAZLCBKOI IYMKU B YKPAIHOMOBHUVIX [IOMACAX 3ACOBAMMU...

3 KiIbKOX KaHAaJliB, JHEMOHCTpYE CTalilbHE 3pOCTaHHA,
IO Y3rOMXYETHCA 3 BUCHOBKAMH IMPO MOro MiXKaHab-
HY pEJEeBaHTHICTh. 3i cBoro 00Ky, 4acTka Kmactepa 4 y
TPpaBHi 3MCHIITYETHCS, MO MOXE CBiTIHATH TIPO 3MIMMEHHS
inTepecy ayauTopii abo 3MiHy TeMaTUKU KaHaJTy-IKepe-
sa. Taka Bizyamnizanist no3Bosie He jiame (BikCyBaTH Ha-
SIBHICTBb TEM, ajie i POOUTU BUCHOBKM MPO IX XUTTEBUN
IMKJI Ta aKTYaJIbHICTh Yy 4aci.

BucHoOBKH

IIpoBeacHEe TOCIKCHHS MATBEPAWIO €(EKTUBHICTD
3aCTOCYBAHHS CYYaCHUX METOJIB BEKTOpH3allii Ta KJac-
TEpU3allili TCKCTOBUX AAHUX IS MOJACAIOBAHHS TPECHAIB
TPOMAJCHKOI JyMKH Ha OCHOBi YKPaiHOMOBHOI'O KOHTEH-
Ty 3 Telegram-kaHaiiB. 3aIpOTIOHOBAHWI TiAXiM TEpEn-
0adac IOEMHAHHS ITOTYXHOI TpaHCthOpMEpPHOI MOIEI
Bekropu3amii (multilingual-e5-large-instruct), saxa 3a-
Ge3rneuye 6araTOMOBHY IATpUMKY ¥ amalTOBaHICTh A0
KOPOTKHUX TEKCTiB, 3 TiOPHIHUM aJITOPUTMOM KJIACTEPH-
3anii, mo 06’egaye HDBSCAN 1151 BUSIBICHHS TIPHPOI-
HOi cTpykTypu naHux ta KMeans aj1si 1OONpPaIOBaHHS
ITYMOBHX» KJIACTEPiB.

Ilin yac excnepuMeHTy OyJI0 BUSABJIEHO IICTh OCHO-
BHUX TEMaTUYHUX KJIACTEPiB, 1110 JEMOHCTPYIOTh BiTHOC-
HO CcTabilbHY CeMaHTWYHY omHopimHicTs. IloOymoBani
Bisyanisaiii (rpadiku aKTUBHOCTI, PO3MONLTY KIacTepis,
xMapu cniB, PCA) mo3Bomany 3OiiCHATH iHTepmpera-
IIiI0 Pe3y/IbTATiB Ta BUSBUTH KIIFOYOBI TEMH OOTOBOPEHbD.
Pesynrratén minTBEpaUnAM peleBaHTHICTE OOpaHOi apxi-
TEKTYPH, fAKa J03BOJIAE €(DEKTMBRHO IPAIIOBATH 3 TEK-
CTOBMMM IaHMMU, IO MAaIOTh HEPETYJAPHY CTPYKTYPY,
BEJIMKY KiIBKIiCTh IIYMY Ta BapiaTUBHY JOBXITHY.

3amnpomoHOBaHY METOMONOTII0 OylI0 peami3oBa-
HO y BUIJISIII iHCTPYMEHTY, IO ABTOMAaTHU3y€ NOBHUIA
IMKJI aHAJi3y: Bin 300py AaHMX 1O Bidyauisauil TpeHnis.
IIpaxTHuHe 3HAYCHHS PE3YILTATiB MOJIATAE Y MOXIIH-
BOCTi 3aCTOCYBAaHHS Ili€l CUCTEMH A ONEPATUBHOTO
MOHITOPMHTY TPOMAJCBKOI JTYMKW, aHaJIi3y COIliabHUX
HACTPOIB, HMiATPUMKM IIPUHHATTI pimeHb y cdepi iH-
dopmariitHoi Oe3rmexy, MapKETHHTOBHUX JAOCIIIKCHHIX,
COIIIOJIOTIYHMX ONMUTYBAHHAX, 4 TAKOX I IPOTHO3Y-
BaHHS 3MiH Y MeIiffHOMY JTaHmmadri.

IlepeBaraMu mimxomy € MacIITaboOBaHICTh, amalTHB-
HiCTh 1O KOPOTKMX IIOBiIOMJIEHb, 3HATHICTh BHABIATU
Maji, aje 3Ha9ylli Tpymd IOMKCIB, a TaKOX MOXJIH-
BiCTh amanTariii Ao iHmMxX MOBHHX KOHTEKCTiB. OmHax
JOCHIIKEHHI TaKOX BHABWIO OOMEXEHHs, MOB’I3aHi
3 3aJIeXKHICTIO AKOCTI KJIacTepm3alii Big oOpaHoi Mome-
JIi BEKTOPH3aIlii, 2 TAKOX 3 HETOCKOHAJICTIO iCHYIOUMX
METOIIB aBTOMATHYHOI'O TeHEepYyBaHHS 3arojIOBKiB KIac-
tepiB. OKpecieHi 0OMeXeHHSI MOXYTh OYTH ITOHOJaHi ¥
TONATBITHX poOOTAX IMUIXOM €KCIECPUMEHTIB 3 ajbTep-
HAaTUBHUMH MOIEIAMU, YIOCKOHATeHHSM (irsTparii
BXiTHHUX TEKCTiB, a TAKOX PO3MIUPEHHAM CEMAaHTUIHOTO
KOHTEKCTY IIpM I'eHepallii miICyMKiB TeM.

3arajioM OTpHMaHi pe3yIbTaTH JIEMOHCTPYIOTH, IO
3aCTOCYBAHHSI KOMOIHOBAHOTO IIiMXOMy HA OCHOBi He-
MNpOHHMX BEKTOPHUX YSBJIEHh Ta AJTOPUTMIB Kiacre-
pu3alii 03BOJIAE JOCATTH BUCOKOI AKOCTI BHSABJICHHS
TPEHIIiB HAaBiTh B YMOBaX HECTPYKTYPOBAHUX KOPOTKHMX
YKpaiHOMOBHUX MOBinoMiIcHb. Lle BimkpHBae IepcIek-
THBH I IIOHAJIGIIOr0 PO3BUTKY CHCTEM IIATPHAMKH
TIPUIHATTS pillieHb HA OCHOBI aHAMi3y COIiaJIbHOIO Me-
Jlia-KOHTEHTY.

IMonaxa

JocnimxeHHsa 3miliCHEeHO 3aBAAKM IPaHTOBOI IIifd-
tpuMKE HamionansHoro @onny Jociimkens YKpainu,
peecTpartiitauii HoMep mpoekty 33/0012 Bim 3/03/2025
(2023.04/0012) “Pospobircaust indopmamniifHoi cucre-
M aBTOMATHIHOIO BHSIBICHHA IXepen ae3indopmartii
Ta HEABTCHTUYHOI IOBEMiHKM KOPHCTYBadiB 4aTiB” 3a
KOHKypcoM “Hayka mis 3MilTHEHHSA 000pOHO3IaTHOCTI
Vkpaiaun™.
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