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VY naHoMy #ocCIiIKeHHi 3aCTOCOBaHO TiOpUAHMI Minxin 10 knacrepusatii, 1o noeaHye anroputvu DBSCAN Ta
K-means 151 aHa1i3y BEKTOPU30BAHUX YKPAIHOMOBHUX JIOIMUCIB y COLLIAJIbBHUX MEPEXKAX 3 METOIO BUSIBJICHHS TPEHIIB
rPOMAJIChKOI TyMKK1. MeTomoorist 6a3yeThCcsl Ha 6araTOMOBHIU MoIeJli BEKTOpU3allil TeKCTY, 0Oy 10BaHiii Ha OCHOBI
HEUPOHHOT MEpeXi, sika 103B0JIsIE e(heKTUBHO BioOpaKaT CEMaHTUYHUIA 3MICT MOBiTOMJIEHb. EXCIepUMeHTH, MPO-
BeseHi Ha Kopryci 3 90 yKpaiHChbKOMOBHUX JOTHUCIB (3i0paHux y repion 6epe3eHb—TpaBeHb 2025 poKy), J103BOJMIN
BUOKPEMUTH 11iCTh OCHOBHUX TEMATUUYHUX KJIACTEPiB, 1110 BiTOOPaXKaOTh KIOYOBI HAIIPSIMU 0OOroBOpeHb. Pe3yabrat
JOCTIKeHHS MiATBEPIKYIOTh €(DEeKTUBHICTh 3aTIPOITOHOBAHOTO METOMY [UISI aHAJIi3y TPEHIIB Y COLliaIbHIX MeIia Ta
HOro NpakTUYHY WiHHICTb 111 MOHITOPUHTY IPOMAIChKOT IYMKHU.

TPEHJIUM TPOMAJICHKOI IVMKMU, COLIATBHI MEPEXI, OBPOBKA ITPUPOJIHHOI MOBU, BEK-
TOPUBALIIA TEKCTY, KIACTEPUBALIISL, 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

Y cyyacHuX yMmoOBax WHIBUIKOIO POCTY COLiaJIbHUX
Media gK Jaxepena iH(GOpPMaLiiiHOTO BIUIMBY 3HAYHO
BIUIMBaIOTh Ha (hOPMYBaHHSI 3arajJibHOCYCIIJIbHOK AyM-
KU, poOJisiuM aHasi3 YKpailHOMOBHUX JIAHUX Y MepeKax
HaA3BMYAlHO aKTyaJlbHUM 3aBaaHHsM. [lnardopmu, Ha
kwtanT Telegram, cTalOTh BCE OiMbLI MOMYISPHUMU SK
ocepelKHu JJIs1 OOTOBOPEHHS CYCIUIBHO BaXKJIMBUX IH-
TaHb. Pa3oM 3 LIMUM KUIBKICTb HECTPYKTYPOBAHUX TEK-
CTOBMX MOBIIOMJIEHb CTPIMKO 3pPOCTae €KCIOHEHIIIHO,
110 POOUTH 1X Py4YHE OMpallOBaHHS CKJIAJAHWUM 3aBIaH-
HAM. Y TakoMy KOHTEKCTi cydyacHi MeToau oOpoOKu
MPUPOJHOTO MOBJEHHSI — 30KpeMa TpaHChOPMEpHi
HelipoMepexi — Ta MeTOmM KJacTepu3allii BUSIBISIOTh
MpPUXOBaHi 3aKOHOMIPHOCTI B OOCSDKHUX TEKCTOBUX
Habopax i JomomararThb 3HAaXOAUTH HOBMM iHCAWMTH.
Y 3B’513Ky 3 LMMU YMOBaMU BUKOPUCTOBYBAHWUI KOMII-
JIEKCHUI aHaMiTUYHUUA MiAXia: 3acTocoByBaHa Oarato-
MOBHA MOJEJIb BEKTOPU3allii TEKCTY B MOCIOJIUTOCTI 3 Ti-
OopumHOIO Kiactepu3aiieio (mo komoinamiro DBSCAN i
K-means) m1st BUSBIIEeHHS TEMAaTUYHUX TeHACHIIIHN y TO-
BIIOMJIEHHSIX YKPAaUHCHKOIO MOBOIO Ta MOHTYBAaHHS LIO
HaBOJATD IIIMX AMHAMIKY B 4aCOMPOCTOP.

1. ITocTanoBka mpoodsieMu

ComianbHi Mepexxi, 3o0kpema Telegram, cranm Kio4o-
BUM KaHajOM MOLUMPEHHS iHdopMalii Ta 00roBOPEHHS

nyoaiYHUX MUTaHb Y CyciibCTBi. HaToMicTb BenuKuii 00-
CSIT HECTPYKTYPOBAHOTO KOHTEHTY BUCYBA€ BUMOTY ILIBUI-
KUX Ta HaAilHUX aJTOPUTMIYHMX pilleHb IS aHajizy
Takux gaHux. OcobnuBy ponb Bifirpae cneuudika ykpa-
THCBKOi MOBM Ta HEBEJMKi OOCSTH KOXHOTO TOIHCY, L0
noTpedye aganTaliii iCHylouuX MeTOAiB 0OpPOOKU TEKCTiB.

MeTa 1bOro AOCTIIKEHHST — PO3POOUTH i BIPOBAAUTHU
HiTiCHY METOAMKY aHalli3y TPEeHIiB IPOMaAChKOI AYMKHU B
YKPAaiTHOMOBHMX JOMMCAX COLIMEPEX HA OCHOBI Cy4acHUX
METO/IiB MAlIMHHOTO HaBYaHHS (KJacTepu3sallii Ta He-
pomepex). s JocsirHeHHsT €T MeTU BUPilyBaucs
Taki KJIIOYOBi 3aBIaHHSI:

30ip Ta momepemHsi oOpodKa AaHuX: (hopMasizyBaTu
METOHOJIOTiI0 300py Ta OUMUIEHHS YKPAITHOMOBHUX TOBi-
nomJieHs i3 Telegram-kaHauiB.

Bexropu3saiig TekcTiB: BUOip Ta HajdalITyBaHHS Oa-
raTOMOBHOI MOJENi /I SIKICHOTO CEMaHTUYHOTO Tpea-
CTaBJIEHHS TEKCTy (30KpeMa TpaHChHOpMepHOI MOmei
multilingual-e5-large-instruct).

lopuaHa xnactepusauisg: CTBOPEHHS KOMOiHOBa-
HOTO anropuTMy Kiactepu3sailii Ha ocHoBi DBSCAN Tta
K-means mist BUSIBIEHHS SIK BEJIMKUX, TaK 1 MaJTUX TeMa-
TUYHUX I'PYyM JOMUCIB.

Bizyanizaiiisg pe3ysbTaTiB: po3poOKa 3ac00iB Bizyaib-
HOTO MOJAHHS BUXITHUX JaHUX Ta PE3YJIbTaTiB KJIaCTepH-
3alii (rpadiku akTUBHOCTI, xmapu ciiB, PCA-npoexiiii,
TETJIOBI KapTH).
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Llei Habip 3a1a4 Y3roaXXy€eThCsl 3 CyYaCHUM ITOMUTOM
Ha iHCTPYMEHTH [UIs1 OMEPATUBHOTO MOHITOPUHTY TpO-
MAaJChKOi AYMKHM Ta aHai3y COLialbHUX TPEHIB.

2. CyyacHi MeTo/Ii aHAJIi3y TeKCTiB
y couiaJbHUX MeJia

AHani3 coliaJbHUX Meldia € MiXIMCUUILTIHAPHOIO
rajy33io, 10 TOETHYE METOAM KOMIT IOTePHUX HayK,
JIIHIBICTUKU TA COLLiAJIbHUX HAYK [UU1s1 BUBUEHHS O0COOJIU-
BOCTEeil Ta MpoleciB, MOB’sI3aHUX 3 0OPOOKOI BETUKUX
00CSTiB HECTPYKTYPOBAHUX NAHWX, T€HEPOBAHUX TMJIAT-
dopmamu Ha kmtant Twitter i Telegram [1]. Crenudika
LMX JAHUX MOJSITa€ y iX «00’e€Mi, pi3HOMAHITHOCTI Ta
LIBUAKOCTI», 110 BUMAra€ CTPYKTYPOBAHOIO MiAXOMy 0
ix 300py, OUMIIEHHS, 0OpPOOKM Ta Bizyanizallii.

[Tin yac nocnimkennsi KanykkiHeii Ta cniBaBTopiB
OyJ10 BUSIBJIEHO, 1110 COLiajbHi Me/ia 32 OCTaHHi aBa Je-
CSTUJITTS €BOIOLIIOHYBAIN Bill TPOCTUX TLIAT(HOPM IS
COIKYBAHHS [0 CKJIAAHUX iH(MOPMAUiIHUX EKOCUCTEM,
sIKi CYTTEBO BIUIMBAalOTh Ha (hOPMYBaHHSI I'POMaIChKOi
ayMku [1]. Y cBoemy ornsiai 132 myOGaikaliii aBTOpY BU-
JITAJIM KJTIOYOBi HAMPSIMKU JOCiIKEHb, 30KpeMa aHaJli3
KOPHCTYBAI[bKOTO KOHTEHTY, MOBEIIHKOBI acMeKTH BU-
KOPUCTaHHS COLiaJIbHUX MepeX Ta iHTerpailito couiaib-
HUX MeJia IJ1s1 MApKeTUHTOBUX 1 OpraHizaliiHuX 1ijaei.

MareMaTU4HO TPOIEC aHaJi3y TEKCTOBUX MAaHUX
MOXHa MPEeACTaBUTHU SIK MOCTIAOBHICTh TpaHCHOpMAaIlLiii:

T:D—>V >C—>1 (1)

ne D — BuxinHuii Habip TEKCTOBUX JOKYMEHTIB, V — Bek-
TOpPHE TIPeNCTaBJIeHHS TOKyMeHTiB, C — Kiiactepu abo
KJ1acu JOKYMEHTiB, / — iHTepIipeTallisi pe3yabraris [2].

3. BekTopusaiisi TeKCTy
Ta cy4acHi TpancdopmepHi mozeJi

KioyoBuMm eTanom aHaiiizy TEKCTOBUX JAHUX € iX
BEKTOpHU3allisi — MepeTBOPEHHSI TEKCTY Y YMCEIbHi BeK-
TOpH, 110 30epiraloTh CEMAaHTUYHE 3HAYEHHS i MOXYTh
OyTM BUKOPUCTAHiI B QJITOPUTMAX MAIIMHHOTO HABYaH-
Hs [3]. Tpaguuiitni metoau, Taki sk TF-IDF (Term
Frequency-Inverse Document Frequency), maloTh oOMe-
JKEHHS y 3IaTHOCTI BPaxOBYyBaTU KOHTEKCT Ta BiTHOCUHU
Mix cioBamu [2].

Moaens «multilingual-e5-large-instruct», 1o BHKO-
PUCTOBYETBHCA y HALLIOMY AOCJIIKEHHI, HAJIEXXUTb 10 YeT-
BEPTOrO MOKOJIiHHS YHiBEPCATbHUX TEKCTOBUX €MOEINH -
riB, CIPSIMOBAaHMX HA CTBOPEHHSI €NMHOI MO, 31aTHOT
y3arajpHIOBAaTM DIi3HOMAHITHi 3aBJAaHHS Ta JOMEHHU. Ii
apxiTekTypa 0a3yeTbcs Ha TpaHC(HOPMEPHiil CTPYKTYpi 3
JIBOHATPABJIEHUM €HKOJIEPOM, 1110 €(heKTUBHO 3aXOTLITIOE
KOHTEKCTHY iHpopmMmalio [3].

Ax 3a3HavaroTe BOHr Ta cmiBaBTOpM, MOJEIb Ha-
BUaAacsd 3 BUKOPUCTAHHSIM MacCIITAaOHOTO KOHTPACTUB-
HOro miaxomy Ha HaboOpi JaHMX, IO MiCTUTh OJM3bKO 1
MiJibsiplia 0araTOMOBHMX TEKCTOBUX Map, BKJIIOYAIOUU
peasibHi Ta CUHTETUYHi JaHi, 3T€HEpPOBaHiI BEIUKUMM
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MoBHUMU Moaensmu  (LLM) ApxiTekTypa Moaeni
BKJTIOUa€ 24 mapu 3 po3mipom emoenuury 1024 ta mig-
tpumye 100 MOB, 110 POOUTH i OCOOJIMBO LIHHOW [isl
aHajizy 0araTOMOBHOTO KOHTEHTY [5]. MaTteMaTuyHO
MpOoLIeC BEKTOPU3aLlil TEKCTY 32 JOMOMOTOIO Li€l MOJETi
MOXHA OINUCATH SIK:

e, = E5(x;) e R* ()

Jl€ X; — BXilHUMI TEKCTOBUIA JJOKYMEHT, €; — iOro BeK-
TOPHE MPEACTABJIEHHS PO3MIpHOCTi d;, a ES — dyHKUid
TpaHcdopMalliii, 1110 peai3yeTbcst MOAEIIIO [6].

4. MeTtoau KaacTepu3allii TEKCTOBUX JAHUX

Knactepu3zaliisi € BaxXJIMBUM METOAOM OpTaHi3allii Ta
aHasi3y BeJIMKUX OOCSTIB TaHUX, 1110 103BOJISIE BUSBIISITU
MPUXOBaHi CTPYKTYpU Ta 3aKOHOMipHoOcTi [7]. ¥ KOH-
TEKCTi aHaJli3y coliaJbHUX Melia KJlacTepu3allisl BUKO-
PUCTOBYETHCA IS TPYMYBAHHS MOJIOHUX MOBIIOMJIEHbD,
BU3HAUYEHHSI TeM Ta TPEHIiB.

Cepen monyaapHMX aJropuTMiB KiaacTepu3alii s
TEKCTOBMX JTaHUX MOXXHA BUIITUTH:

1. “K-means” — ofuH 3 HAWMOIIMPEHILIUX aJITOPUT-
MiB, 110 MiHIMi3ye cyMy KBaApaTiB BilcTaHEeil Bil TOYOK
IO LIEHTPIB KJacTepiB. MaTteMaTUUHO LiThoBa (DYHKITis
K-means Bu3HavyaeThCs SIK:

k n
I=22

j=li=1

2

3)

e,

Ie ¢; — LeHTp KJIacTepa j, a xij — TOUKa JJAHUX, 1110 Ha-
JexaTtb kjaactepy [8].

2. “DBSCAN» (Density-Based Spatial Clustering of
Applications with Noise) — ajroputwm, 110 0a3yeTbcs Ha
LIJIBHOCTI TOYOK Ta e€(eKTUBHO iAeHTU(IKYyE KiaacTepu
NOBiTBHOT (hopMU ¥ Bimokpemtioe tym [9].

3. «lepapxiuHa knacrepuszauis» — METOH, WO Oydye
iepapxilo KJacTepiB LIISIXOM MOCiZOBHOTO 00’ €QHAaHHS
200 posaienHs rpyn [10].

HenaBHi mochnimxeHHS OEMOHCTPYIOTh MEpeBaru Ti-
OpUAHUX TMiAXOMiB, 10 MOEAHYIOTH Pi3HI aNrOpUTMU
KacTepu3anii. 3okpema, podorta [IxaiH i cIiBaBTO-
piB moKa3sye, 1o riopuaHuii miaxin Ha ocHoBi K-means
Ta aJrOpPUTMY ONTHMi3allil MypallMHUX KOJOHiil (Ant
Lion Optimization) 3a0e3medye Kpallli pe3yJabTaTH 3a
TaKUMU METPUKAMM, SK BHYTPIilIHbOKJIACTEPHA Bil-
cTtaHb Ta F-Mipa, mOpiBHSIHO 3 OKPEMUM 3aCTOCYBAHHSIM
K-means, DBSCAN ta moaucikoBanoro DBSCAN [8].

Y Hamomy AOCTiIXeHHI BUKOPUCTOBYETbCS TiOpUA-
Huit minxin, mwo moeanHye DBSCAN g BU3HaAueHHSI
LIUIbHUX KJacTepiB Ta K-means st Kiactepuaallii «1iy-
MOBUX» TOYOK, SIKi HE MOTPATUIN O OCHOBHUX KJIACTe-
piB. Lleit migxin no3Bossie eeKTUBHO 0OPOOIISITH HAOOPU
IAHUX 3 Pi3HOWO LILIBHICTIO T4 BUABJIATU KJIACTEPU HO-
BUIBHOT (hopMHU, 30€piratouu Mpu LbOMY OOUUCITIOBATIbHY
eexTuBHicTh [11].



AHAJ1I3 MPOBJIEMATUKYN BUABJIEHHS TPEHAIB TPOMAZICBHKOI IYMKW B YKPAIHOMOBHUX JOMNCAX SACOEAMMU...

5. Onrumizania napametpis DBSCAN

Edexrupnicts anroputmy DBSCAN 3HauHOIO Mi-
POI0 3a7I€XUTh Bigl BUOOPY ABOX KJIIOUOBUX MapaMeTpiB:
€e (pamiyc okoJly Touku) Ta MinPts (MiHiMaibHa Kijlb-
KIiCTh TOYOK Y OKOJi [is1 (hpOpMyBaHHSI TITHLHOTO PETio-
Hy). OnTUManbHi 3HAUYEHHS IUX MapaMeTpiB 3aexarhb
Bill XapaKTepUCTUK JAaHUX Ta METU KJtactepu3arrii [12].

JI7151 BUBHAUEHHST OTITUMAJIBHOTO 3HAYEHHS EE IINPO-
KO BUKOPHCTOBYEThCS k-distance rpadik, skuii Bimoopa-
JKa€ BiICTaHb Bil KOXXHOI TOYKU IO il K-TOTO HANOIMXK-
4YOTO cycifa y BicopToBaHOMY mMOpsiAKy. OmnTuManbHe
3HAYEHHS €€ YaCcTO OOMPAIOTh y TOUIli «31MaMmy» (elbow
point) rpadika, e crocTepiraeThcs pi3ka 3MiHa HAXWITY
kpuBoi [12]. ®opmanbHo, k-distance 15t TOYKU p MOXKHA
BU3HAUUTHU SIK:

k —distance( p) =

=d(P,0)||{0'€D|d(p,0')sd(p,o)}|2 (4)

>k Al{o' e Dld(p,0')<d(p.o)}| <k,
ne D — nabip nanux, a d(p,0) — BiICTaHb MiX TOUKAMU
prtao[l13],

Iono mapametpa MinPts , TOIMPEHUM €MITipUY-
HUM TIPAaBWIOM € BCTAHOBJIEHHSI 3HAUEHHS, 1O Tepe-
BULIY€E PO3MIPHICTh MAaHUX MNPUHAWMHI HAa OAWHULIO:
MinPts>>dim+1 . JInsg BUCOKOBUMiIPHUX JAHUX, SIK Y BU-
MaaKy TEKCTOBUX BEKTOPiB, YACTO PEKOMEHIYETHCS BU-
KOpuCTOBYBatu 3HaueHHsT MinPts=2 *dim [13].

[HIKMM migxomoM A0 oNTUMI3alii mapaMeTpiB € BU-
KOPUCTAHHSI METOMIB aBTOMAaTUYHOTO HaJAIITyBaHHS,

takux gk grid search (momyk mo citui) abo bayesian
optimization (06aiieciBcbka onTtumizauist). Lli mMeroan
aBTOMAaTUYHO MepeduparoTh pi3Hi KomOiHauii mapame-
TpiB €€ Ta MinPts i OLIHIOIOTH SIKICTh KJIACTEPU3ALLil 3a
JIOTTIOMOTOI0 BHYTPIIlIHIX METPUK.

HocnimxenHs Jenb Pio i cniBaBTOpiB NPONOHYE KOM-
OiHOBaHMI MiAXin AJIsT aBTOMAaTUYHOrO BU3HAYEHHS Ma-
pametpiB DBSCAN 3 BukopuctaHHsaM GaKTOPHOTO aHa-
nizy (Factor Analysis, FA) mjst 3MeHIlIeHHsST pO3MipHOCTi
Ta reHetTudHoro anroputMmy (Genetic Algorithm, GA)
IUIST OTITUMI3allil mapameTpiB. EKcriepuMeHTr mokasaiu,
wo takuii miaxia (FA+GA-DBSCAN) 3a6e3neuye BUCO-
Ky TOYHICTb KJIACTEpHU3allii B YMOBaxX 3MiHHOI ILLiJIbHOCTI
nanux [14].

6. MeTomo0ris A0CIiKEeHHs

IIpoBeneHo cucTeMHMII aHami3 TPeHAIB Yy AOMUcax
COLliAIbHUX MEPEX, KU CKIATaTUMEThCSI 3 HACTYITHUX
KOMITOHEHTIB:

1. 30ip manux — otpumye nonucu 3 Telegram-
KaHaJliB.

2. TlonepeaHst 00poOKa TEKCTY — 3MiiICHIOE OUMIIIEH-
HS1 Ta HOpMaJTi3allilo TaHUX.

3. Bexropwus3aiiisi — TpaHC(OPMYE TEKCTU Y YMCEJIbHI
BEKTOPU.

4. Knacrepusallisi — BUSIBJ€HHs TEMaTUYHUX TPYII.

5. Bigyamizaiuiss — TpeAcTaBieHHS  pe3yJbTaTiB
aHaizy.

Apxitektypa cuctemu nomaHa Ha UML-niarpami
KOMITOHEHTIB (puc. 1).

Puc. 1. UML-giarpama KOMIOHEHTIB apXiTeKTypu
CHCTEMH aHAJI3y TPEeHAIB y Aonucax

Bzaemomiss Mixk KOMMOHEHTaMW CUCTEMU 3AiHCHIO-
€TbCSI TTOCTiNOBHO, /1€ BUXiZ OMHOIO MOMAYJISI CTA€E BXOAOM
IUJIS1 HacTynmHoro. Momyi CipoeKTOBaHi 3 TOTPUMaHHSIM
MPUHLUIIB cjlabKkoro 3B8’sg3yBanHs (loose coupling), 1o
3a0€3IeYye MOXJIMBICTb 1X HE3aJIeXKHOTO BIOCKOHAIEH-

H$1 Ta 3aMiHMU.

7. 36ip Ta nonepeaHa 00pOOKa TaHUX

Jlisg 300py naHux OyJio peani3oBaHO CKPUIIT, SIKUM
OTPUMYE AOIMUCU 3 YKpPaiHOMOBHUX Telegram-xaHaiB i
30epirae ix y ¢opmati JSON ist nomaiblioi 00poOKuU.
ITicnsa 3aBaHTaXKe€HHS iCTOPil MOBiAOMJIEHb 332 MOTPIOHUI
nepioj, cucTeMa BilOUPAE JIMILIE TEKCTOBI MOCTU, BiIKU-
JA0Y M iHILI TUMW KOHTEHTY.
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[MonepenHst 00poOKa TEKCTIB — L€ KPUTUUHO BaXKJIU-
BUIii eTam, SIKWil BIUIMBA€E HA TOUYHICTh MOJAJIBILIOTO aHa-
mi3y. OcoOMMBO 11e aKTyalbHO JUTST JAHWX i3 COMiaIbHUX
MepeX, JIe YaCTO TPAILISIOTLCS CJIEHT, CKOPOUYEHHS, EMO-
N31 Ta HETUMOBA MyHKTYAaLIisl.

ITin yac 0OpPOOKM BECh TEKCT MEPETBOPIOETHCS HaA
HWXKHI pericTp, 100 3MEHIIUTU KUIbKICTh BapiaHTiB
HanucaHHs. Jlajni BUIAJISIIOThCSl 3aiiBi CMMBOJIM, TO-
CUJIaHHS, eMOI3i — yce, 110 He Hece CeHCY. TeKCT po3-
OMBAETHCSI HA OKPEMi CJIOBa, 3 SIKMX MPUOMPAIOThCS TaK
3BaHi CTOM-CJIOBA — CHOJYYHUKU, NMPUNMEHHUKUA Ta
iHII CITy>KOOBi YaCTMHM MOBHU. 3aBEPIIYETHCS IIPOILIEC
JIEMATU3AaLI€EI0 — 3BEAECHHSAM CJiB A0 IXHbOI 0a30BOI
dopmu.

P(t)=(£,° L1 2@ (5)

me ¢ — Buxinumii Texct, (f,°/.°f°f,°f)(t) — dynkuii
HoOpMaJti3allii, OYMILEeHHsI, TOKeHi3allii, BUIaJEeHHS CTOI-
CJIiB Ta JieMaTu3allii BianosigHo [15].

Jng  yKpaiHCbKOMOBHHUX TEKCTiB OCOOJIMBY yBary
MPUAIJIEHO JieMaTu3allii, OCKJIbKM YKpaiHCbKa MOBa Ma€
cKJIaAHy MOp@O0Tiio 3 YMCIEHHUMHU BigMiHamMu i mi-
eBigMiHaMmu. [l LIbOTO BUKOPUCTOBYETHCS CIielliasizo-
BaHUI YKPATHChKUI JIEMAaTU3aTOP, ANANTOBAHUI IS 00-
PpOOKU TEKCTIB 3 coliabHUX MepexX [15].

8. BekTopusarist 3 BAKOPHCTAHHSAM MOJIEJTi
multilingual-e5-large-instruct

JI71s1 IepeTBOPEHHSI TEKCTY y BEKTOPHY (popmMy B 110~
My JOCJIKEHHI 3aCTOCOBYBajiach Moneib multilingual-
e5-large-instruct, ska TOKa3ye XOpOIli pe3yJbTaTd B
oaratoMmoBHuX NLP-3aBmanHsx. Ilepen BekTopu3alli€o
¢opMyBaslach KOpPOTKa iHCTPYKIlis, IO TMOsICHIOBAIa
MOJENi cyTb 3aBaaHHs. Jlaji TeKCT pa3oM 3 iHCTPYKILIEIO
00pOoOISIBCS MOJIEJUTIO, SIKa TEHEPYBaJla KOHTEKCTYasli30-
BaHi eMOenauHru. OTpUMaHi BEKTOPU YCEPEITHIOBATUCH,
o6 cdhopMyBaTu (diHadbHE BEKTOPHE MPEACTaBICHHS
po3mipHicTio 1024.

e = AvgPool(E5(1,x)) (6)

ne E 5([ ,x) — pe3yiabraT 00pOOKM TEKCTY Ta iHCTPYKIIii
Monemo, a AvgPool — dbyHKIis ycepeaHeHHs [5].

Bukopucranug iHcTpykuiii (instruction-tuning) €
KJIIOUOBOIO 0coOuBicTIO Moaeai multilingual-e5-large-
instruct, 1o A03BOJISIE AAANTYBATH 11 JUISI PI3HUX 3aBaHb
0e3 10JaTKOBOro HaBUaHHsI. [J1s1 3aBAaHHSI CEMaHTUYHO-
ro MOIIyKy ONTUMAaJbHUMM € iHCTPYKIii, 110 BKa3ylOTh
MoJieJli Ha HeOOXiMHICTh 3HAXOMKEHHS CEMAHTUYHO TMO-
NIOHUX TEKCTIB.

9. Arroput™ riopuaHoi Kiacrepusanii
DBSCAN+K-means
VY jnocniixkeHHi BUKOPUCTOBYETbCSI TIOPUIHWIA TTij1-
Xil o0 Kjactepusallii, 110 MOEAHYE IMepeBaru ajJropur-
MiB DBSCAN Tta K-means [16]. Takuit minxiz mo3Bo-
Jisie e(peKTUBHO OOpOOJISITH NaHi 3 Pi3HOIO LIUTBHICTIO,
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BUSIBJIITA KJIACTePM JOBiILHOI (hOPMU Ta BiTOKPEMJTIO-
BaTu 1wyM [11].

Anroput™ riopunnHoi xmactepusanii DBSCAN-+K-
means MOENHYE NMepeBaru UliIbHiICHOTO Ta LIEHTPOBAHOTO
MiOXOAiB 1O rpynyBaHHS AaHuX. Ha mepuomy erami 3a-
crocoByeTbcst DBSCAN, sikuii 103BOJISIE BUSIBUTH 111iJTb-
Hi kactepu 0e3 HEOOXiMHOCTI 3a1aBaTu IXHIO KiIbKIiCTb.
[Mapametpu € (pamiyc okony) Ta MinPts (MiHimManbHa
KUJIbKiCTb TOYOK) BU3HAYAIOThCS €MITIpUYHO, 30KpeMa 3a
JIOToMororo aHafizy rpadika k-sincraneit. Touku kjaacu-
(iKyIOTbCS K LUEHTPAJIbHI, TPAHUYHI a00 IIYMOBi, MiCJIs
yoro (popMyrOThCS OCHOBHI KJlacTepu. Ha npyromy ertami
IO IIYMOBHX TOYOK, He oxoruieHnx DBSCAN, 3actoco-
ByeThcs anroput™ K-means. [TonepeaHbo BU3HAYAETHCS
KiJIbKICTh LEHTPIB KJIACTEPIB, 30KpeMa 3a JOMOMOIOI0
silhouette-aHanizy, 110 Ja€ 3MOTry BiZHOBUTU CJIabOKO
CTPYKTYPOBaHi TeMU. 3aBepIIAbHUU eTall ITIOJISITAaE B
00’eIHaHHI Pe3yJIbTaTiB 000X METOMIB Y €AMHY Kiacui-
Kanito. Takuii miaxin 103BOJSIE OXOMUTU IK KOMIAKTHI,
Tak i PO3pimKeHi Ipynu NaHUX, MiABUIIYIOUM TOUYHICTh
CEMAHTUYHOTO TPYITYBaHHS TEKCTiB.

Hna ontumizauii mapametpiB DBSCAN Bukopucro-
By€eTbcs MeToq k-distance rpadika. [Tpoiiec Bu3HaueHHS
ONTUMAJbHOIO 3HAUYEHHSI €€ BKJIIOUYAE HACTYIHI KPOKU:

1. OOuucieHHsa BiacTaHi Big KOXHOI TOYKU OO Ii
k-Toro HaitGIMXKUYOrO cyciga

2. CopTyBaHHS OTPUMAaHUX BifICTAaHEW Yy TMOPSAKY
3pPOCTaHHS

3. ITobymosa rpacika BimcOpTOBAaHMX BiICTaHEeH

4. BuszHauyeHHSs «TOYKHM 351aMy» (elbow point) Ha rpa-
diky, gKa BiANOBIiAA€ ONTUMATBLHOMY 3HAYEHHIO &

151 Habopy TEKCTOBUX BEKTOPiB, OTPUMAHUX 3 MO-
neni multilingual-eS-large-instruct, onTUMaabHUM 3Ha-
yeHHsIM MinPts Oyno Bu3HayeHo 5, a &€ — 0.35, 1o 3a-
0Oe3rneuynsio Haikpallle pO3AiJIEeHHSI JaHUX HAa CMUCIOBi
Kknactepu [13].

1
G =T . (7
|Ck | e;eCy,
ne |C, | —xinbKicTb TouoK y Kinactepi C, , a ¢; — BEKTOpPHE
MIpeACTaBlIeHHS [ — ro JokymeHTa [10].

10. Busnauennsi penpe3eHTaATUBHUX JIONNUCIB
Ta TeM KJacTepiB

JIist BU3HAUEHHST PEMPE3EHTATUBHUX JOMUCIB Yy KOXK-
HOMY KJIACTE€Pi BUKOPUCTOBYETHCI METPUKA KOCUHYCHOI
MoAIOHOCTI MixK BEKTOPHUM IPENCTABIEHHSIM JOMUCY Ta
LIEHTPOM KJIacTepa:

e *c,

“ei”*”ck”
Jlonucu 3 HalBUIIOIO OAIOHICTIO /IO LEHTPY KJ1acTe-
pa BBAXAlOTbCS HAMOUIbL penpe3eHTaTUBHUM |2].
Jlist reHepauii TeMaTMUYHUX 3aroJlOBKIiB KJAacTEpiB
3aCTOCOBYETbCSI aHasi3 KJIIOUOBUX CJiB, 1O HasIBHi Yy
pernpe3eHTaTUBHUX jAornucax. YacToTHU aHali3 CJiB

(8)

sim(e;, ¢, )=
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[103BOJISIE BUBHAYUTU HAKOLIbLI XapaAKTEPHi TEPMiHU [1s1
KOXHOTO KJ1acTepa.

J1s1 BUBHAYEHHS TEMU KOXHOTO KJIacTepa CIo4aTKy
BUOKPEMJIIOIOTh MEBHY KiJIbKICTh (Nn) HAOUIBLI pernpe-
3€HTATUBHUX JOMUCIB, SKi HAWTOYHillE BimoOpaxaroTh
ioro 3mict. Li gonucu npoxoadaTh TOKEHi3allilo Ta JemMa-
THU3A1lil0 3 MeTOI0 YHicikarttii rexceM. Jlami mjist KOXXKHOTO
CJI0BAa OOYMCITIOETHCSI YACTOTA MOTO BXMBAHHSI, HA OCHO-
Bl YOTO 3MIMICHIOETHCS PAHXYBAaHHS JIEKCEM 32 4acTOT-
HicTi0. 3aBeplIaIbHUM eTanoM € (hOPMYBaHHS y3arajib-
HEeHOI TeMM KjacTepa, 110 0a3yeTbCs Ha aHami3i M STH
HaNy>XUBAHILLIMX CJIiB.

Lleit minxin 103BOJIsSIE OTPUMATH JJAKOHIYHI Ta iH(OP-
MaTHBHI 3aroJIOBKM, L0 BimoOpaxaroThb OCHOBHY TeMa-
TUKY KJactepa [17].

11. Bisyani3amis pe3yisraris

J1s1 Kpallloro po3yMiHHSI pe3yJbTaTiB KJacTepu3a-
1ii OyJ0 BUKOPMCTAHO KiJbKa CITOCOOiB Bi3zyamizauii.
Ipadiku aKTUBHOCTI MOMOMOIIM TMOKa3aTu, KOJU Oyjo
Halioinbe nyosikaiiii. XMapu CaiB JO3BOJWIN IIBUI-
KO mo0auyuTH, SIKi cjoBa HaivacTillle 3ycTpiyaloThCs B
KOXHOMY KiacTepi. 3a nonomoroio PCA 6yio 300paxe-
HO KJactepu y 2D-mnpocTtopi, 1100 OLiHWUTU, HACKiIbKU
BOHU BiIOKpeMJeHi. A TemjaoBi KapTu A 3MOTY Mpo-
CJIiAKYBaTH, SIK 3MiHIOBaJaCh MOIMYJSIPHICTH TeM y 4Yaci.
VYci 1i MeToan TOTOBHIOIOTH OAWH OIHOTO i JTO3BOJISTIOThH
Kpallie NodauyuTH CTpyKTypy Aanux. Lli meTonu no3BoJisi-
10Tb €(DEKTUBHO NPEICTABUTU PE3YJILTATU aHANI3Y Ta BU-
SBUTHU 3aKOHOMIPHOCTI y JAHUX.

Hns  PCA-Bigyasizaliii  3aCTOCOBYETHhCSI aJITOPUTM
3MEHIIIEHHS PO3MIPHOCTI, sikuii ipoekTye 1024-BumipHi
BEKTOPHU, OTPUMaHi 3 MOJEJi €5, Ha ABOBUMIpHUIA MTPO-
crip. ®opmanbHo, PCA 3HAXomuTh MiHINTHI KOMOiHAIIi1
MOYaTKOBUX 3MiHHMX, 110 MaKCMMi3ylOTb Bapialito aa-
Hux [18].

12. EKcniepuMeHTAJIbHI pe3yabraTh

J1s1 eKCNEepUMEHTATBHOTO [JOCTIIKEHHS Oy0 3i-
OpaHO Kopmyc YKpaiHOMOBHUX ponuciB 3 Telegram-
KaHauiB 3a nepion 3 13 6epesns mo 25 tpaBHa 2025 poky.
3aranbHuil 06cAr HAOOPy NaHMX CTaHOBUTH 90 NOMUCIB.
Hnst aHami3y Oysio B3SITO 3 KaHaJM B COMIabHIN Mepexi
Telegram, a came OMH KaHad Ha irpoBY TEMaTHKY, OIMH
KaHaJl Ha NMOJITUYHI HOBMHU, Ta oauH KaHau 3 1T BakaH-
CisIMHU.

J1s BM3HAUEHHS ONTUMAJIbHUX IapaMeTpiB aj-
roputMy DBSCAN 0yno 3actocoBaHO METOA k Haii-
OJIVKUMX CYCimiB. AHasi3 MpOBOAUBCS IJIS Pi3HUX 3HA-
YyeHb k, BIiAMOBiIHO A0 PEKOMEHMIAlliil BCTAHOBJIEHHS
MinPts>dim+1. OcKinbKu DaHi MpeacTaBieHi y mpocTopi
BUCOKOI po3mipHocTi (1024 mist moneni multilingual-e5-
large-instruct), pekoMeHmoBaHe 3HaueHHs1 k-distance
OyJIO BCTAaHOBJIIEHO K 2 *dim , ne dim — BEKTOpHWIA
npocTip, TOOTO B HAILIOMY BUMAJKY 5.

Ha puc. 2 npencrasieno k-distance ta no0OyaoBaHuii
rpagik naa k=35, ae nmo oci X BinoOpaxxeHo iHIeKCHU Bia-
COPTOBAHUX TOYOK, a MO oci Y — BifcTaHb 10 5-T0 Haii-
OIMXKYOro cycina.

o8 padik BiAcTaHi A0 k-HaNBAXKUMX CYCiAiB ANA BUHAYEHHS NapaMeTpa €
- T

! —— k-distance kpusa
~=- Touka 3runy (& = 0.35)
0.7 === ONTMManbHe 3Ha4YeHHs &
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Puc. 2. Bincranp ana K Haiiomokunx cycinis npu k=5

Ha rpadiky BUIHO «TOYKY 371aMy» NpPU 3HAYEHHI Bij-
craHi npubauzHo 0.35, 10 BiANOBIAAE ONTUMAJILHOMY
3HAUEHHIO MapaMeTpa & . 3HAUEHHS HIDKYE 1i€i TOUKU
MPU3BOIATh A0 HAAMIpHOIO IIYyMY, TOAi SIK BMIL 3Ha-
YEHHSl CHPUYMHAIOTh 00’€NHAHHA Pi3HUX TeMaTUYHUX
KJ1acTepiB.

Jna Banigaliii odpaHux napamMeTpiB OyJ0 MPOBEAEHO
€KCIIEpUMEHTH 3 pi3HUMU KOMOiHalisiMu & Ta MinPts .
PesynbraTu €eKCIIEpUMEHTIB IPEACTABIIEH] B Ta0. 1.

Tabauus 1
Pe3ynsratu ekcnepumenTis 3 pisnumu napamerpamu DBSCAN
¢ MinPts | enein | o (59
0.25 5 4 65.3
0.30 5 5 48.7
0.35 5 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

IMpoanamnizyBaBImIM pe3yabTaT, ONTHUMAILHUMHU I1a-
pametpamu st anroputMy DBSCAN 0Oyno obGpano
e =0.35Ta MinPts =5, mo 3ab6e3meunsio popMyBaHHS
6 YiTKUX TeMAaTHWYHUX KJIACTEPIiB 3 MOMIPHOIO KiJIbKICTIO
LIYMOBHUX TOYOK.

13. PesyasraTn Kiactepusauii

Y xoami mpoBeneHOro TeMaTMYHOIO aHaily i3 3a-
cTocyBaHHsIM TiOpuaHoi kjiactepusauii (HDBSCAN i3
nojanbliuM 1000°eqHaHHSIM K-means ist 1IyMOBHX
TOYOK) OyJIO BUAIIEHO 8 KJIacTepiB, KOXEH 3 SIKUX Bido-
Opaxkae okpeMUi HanpsiM IyOJIiYHOI TUCKYCii y BUOip-
i, cdOpMOBaHili i3 TPbOX KaHAJIiB: FeiiMEPCHKOro, MOo-
JIITHYHOTO Ta KaHaly 3 BakaHcisgmu. [dns dopmyBaHHS
KOpITycy OyJIO BUTIAAKOBUM YMHOM BifiopaHo mo 30 mo-
MUCIB 3 KOXXHOTO 3 KaHaJliB, 1110 3a0€3MeYnI0 TEMAaTUYHY
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PI3HOMAHITHICTb Ta PENPE3EHTATUBHICTb BUSIBJIEHUX
KJIaCTEPiB.

KinbkicHi Ta CTpYKTYpHi XapaKTepUCTUKU KIacTepiB
HaBelneHo y Tabj. 2. SIK 3acBiguyloTh pe3yJbTaTh, Haii-
Oib1ll HAMOBHEHUM € KJacTep 4, 1110 06’ennye 22 myosi-
Kauii cepenHboi 10BXMHU (MprubausHo 80 chiiB), yci 3 o~
HOro KaHany — 1ie CBiZYUTh MPO CTAOiIbHY, JOMiHAHTHY
TEMATUKY B MexXax okpemoro mkepena. Knactepu 1 ta 7
BUPIZHAIOTBCS BEIUKOIO CEPEAHBOIO NOBXWHOIO IMOCTIB
(monang 110 chiB) i xapakTepU3yIOTbCSl HASBHICTIO TJIM-
OOKMX aHaJTITUYHUX MaTepialiB, MPU LILOMY KjaacTtep 7
€ MiXKaHaJbHUM — OXOIUIIOE JIOMUCU LIOHAWMEHIIE 3

JIBOX KaHAJIiB, 1110 MOXE HAaM TOBOPUTH TIPO Te, IO TeMa-
TUKA LMX JOMUCIB MOXe OYTU TpeHIO0Ba, SIK i B KJacTepi
6, AKUit (OpMaATBHO OXOILTIOE JOMUCH 3 YCiX TPhOX Ka-
HaJliB. 3a CTPYKTYPHUMHU XapaKTepUCTUKAMM 11e KOPOTKi
moBimomMieHHs (TTpnOM3HO 27 CiB), SIKi MafOTh CITIJIbHY
JIEKCUYHY OCHOBY Ta HMMOBIpHO BigoOpaxkaloTh 3arajib-
Hy IJ1 BCiX KaHaJliB moaito abo TpeHa. Takox Moxe-
MO MiAMITUTH, 110 KjIacTepu 2 i 3 MiCTATh HAKOPOTIIi
nyonikauii (no 23 ta 10 chiB BiINoBigHO) i, 3 BUCOKOIO
WMOBIPHICTIO, BKJTIOYAIOTh OTOJIOLIEHHS, TOCUJIAHHS 200
perocTwu.

Taomung 2

CTpyKTypHi XapaKTEPUCTHKH KJIACTEPiB, BUSBJICHHX Y Pe3yJIbTaTi TEMATHYHOTO AHAJII3Y JOMHUCIB
3 TPhOX KAHAJIB COLAIbHIX Mepex

Ne Kinpkicts | Cepenns nopxuna | KimbkicTh .
. . . InTepnperauis Knacrepa
Kjacrepa nocTiB (caiB) KaHaJiB

0 9 63.3 1 CepeaHbOi JOBXUHU MOCTH, UMOBIPHO HOBUHU.

1 6 1422 1 Jlosri my0mikauii, MOXyTb OyTH aHaJIITUYHI MaTepiaju a00 aBTOPCHbKi
' MOHOJIOTH.

2 9 23.0 1 Koportki nmy6mikaitii, iMOBipHO MeMU a00 K KOPOTKi HOBUHHM.

3 5 10.4 1 Jlyxe KOpOTKi MOCTH, MOXYTb OyTH PenocTu ab0 aHOHCH.

4 2 79.2 1 HaiiGinbmuii xnacrep, 1oBoJi AOBri myOaiKallii 3 OAHOro KaHaly —
’ crabijibHa, JOMiHAHTHA TeMa.

5 g 80.6 1 CepellHbOT JIOBXKUHM, TAKOXK WMOBIPHO 1110 HOBUHM a00 myOJikauii
’ aBTOpa

6 16 26.9 AKTHUBHO 0OTOBOpPIOBaHA TeMa, TPEHI0BA CePe TPhOX KaHATIB.

7 9 117.1 2 Takox MOBri MOCTH, 1110 MAIOTh CITiJIbHI TEMAaTUKU CEPeJl ABOX KaHaTiB.

Takuii po3monisl  AEMOHCTPYE 3AATHICTb MOAEi
e(eKTUBHO BMOKPEMJIIOBAaTH $IK CTaOiIbHI TeMaTuy-
Hi siipa OKPEMUX JDKEpes, Tak i MiXKaHaJlbHi TPEHIU,
1O BUHMKAIOTh HA MEPETUHI iH(popMaUiiiHUX MOTOKIB.
IuTepnperaniss kiactepiB y MOEIHAHHI 3 YacCOBOKO Ta
JIEKCUYHOIO Bi3yasizalli€lo M03BOJSIE 3pOOUTU y3arajib-
HEHi BUCHOBKM II0OAO0 CTPYKTYpU MYyOJiYHOTO OUCKYpCY
y Mexax oopanux Telegram-xaHartis.

Hani mposememo PCA-Bi3yanmizaiiifo KiactepiB Ta
MPeACTaBUMO HA PUC. 3, 1€ KOJbOPOM MO3HAUYEHO MPU-
HaJIEXKHICTh 10 BiAMOBIIHOrO KiacTepa.

PCA Bi3yanisauis knactepie _tfidf

02 .

.
.

DR

wewN o

01 % .

0.0 = .

02 -0.1 0.0 0.1 0.2

Puc. 3. PCA-Bisyanizanis Knacrepis
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Ak BUOHO 3 Hiarpamu, KjiacTepu MaroTh YiTKO BU-
paxkeHi o0sacTi CKymuyeHHs, 110 TMiATBEPIXKYE TeMma-
TUYHY OJHOPIAHICTb JOMUCIB Y MEXAaxX KOXHOTO 3 HUX.
3okpema, KiacTep 7, po3TalllOBaHWI y TIpaBiil YacTWHI
rpagika, IEMOHCTPYE BUCOKY BHYTPIIIIHIO KOT€PEHTHICTh
Ta 3HAUHy BiIJAJNEHICTh Bil iHIIMX TEM, IO BKa3ye Ha
JIEKCUYHO BiIOKPEMJIEHY i 3MICTOBHO YHiKaJbHY TEMY.
HatomicTh, KiacTepu y ILeHTpadbHii yacTuHi rpacdika
YaCTKOBO MEPEeTUHAIOThCS, 110 MOXE CBiTUUTH MPO Ha-
SIBHICTb CMiNIbHOI T€PMiHOJIOTIi 2800 TEeMAaTUUHUX TEePETU-
HiB MiX HUMH.

14. TemaTnunmii anasi3 Ki1actepis

J1s1 Kpalroro po3yMiHHSI 3HAYEHHS CEMAaHTUIHUX
KJactepiB OyJlo MPOBEAEHO aHajli3 HalOLIbll TUIIOBUX
MOBiAOMJIEHb Ta KJIIOYOBUX CJIiB y KOXHi#l rpymi. Huxue
HaBeAEHO KOPOTKE MOSICHEHHSI KOXKHOTO KJIacTepy:

1. Kmacrep 0 (6 3amuciB). KIIOYOBi cjoBa —
“mam’aTh», “YKpaiHa», “BlUaHyil», “TIPUCBITUB», “XBU-
JmHa». TemMaTHKa IIbOTO KJIacTepy OO0’ SICHIOIOTH MaTpio-
TUYHUMH TIOBiZOMJIEHHSIMM TIpO BINAHYBAHHS ITam’sTi
3aru0aux ocid, 30KpemMa y KOHTEKCTi HallioHaJbHO-Ia-
TPIOTUYHUX MOBYA3HUX XBWJIUH 200 Mam’sITHUX MOJii.

2. Knactep 1 (67 3amuciB): BaXJWBi cJioBa —
“JIbBiBCbKUil», “mimmucyBaTHCsI», “KOHKypc €Bpo-
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OaueHHs», “CbOromHi», “obsactb». B ubomy knacrtepi
MOXHA 3HAUTKU MOBIJOMJIEHHS MPO KYJbTYPHi MOJii Ta
perioHanbHi HOBMHM, 30Kpema 1oa0 JIbBIBIIMHA; TaKOX
TYT € 3aKJIMKU MiAMUCATUCI HA KaHAI — 1€ MOXYTb OyTU
OHOBJIEHHSI 200 OTOJIOLIEHHS JIs1 IIIMPOKOTO 3araiy.

3. Knacrep 2 (6 monuciB): KJIIOYOBi CJIOBa — “ILIaxe-
NiB», “ONUH pa3», “CUTHAIU TPUBOTU», “eKpaHU», “Bil-
nosinaw». Lleil kaacTep 4iTKO BUCBITIIO0 TeMy Oe3MeKu
i CTOCYBaHHSI TMOBITPSIHMX TPUBOT, 3arpo3 BiJ APOHiIB-
«IIaxediB», a TAKOX pearyBaHHSI HaceJIeHHs abo CIyx0
Ha Hebe3IeKy.

4. Kmacrep 3 (19 3amuciB): KITI0OYOBi CI0Ba — “TpaB-
“IPHKI», “IPH», “MOpPO3UBa», “HOYTOYK». TyT me-
peBaXXHO OOrOBOPIOIOTHCSI TMUTAHHS CHOXKWBUOIO Xa-
paxkTepy: ILiHW, PeKJaMHi akliiii Ta TOBapu sl JOMY i
MPOAYKTOBi MO3MUILil BUCBITJIEHO B TEKCTax IaHOIO Kjac-
Tepa. IMOBipHO, 1eii KacTep CKJIafeHo 3 KOMePILiitHIX
a00 iHpopMaliiiHO-pEKIaMHMX MOBIAOMJIEHb.

5. Knactep 3 (19 mocTiB): KJIIOYOBi ClIOBa — «TpaB-
HSI», «TPHKI», «IPH», «MOPO3UBa», «HOYTOyK». JloMiHye
CMOXKBYA TEMATUKA: 3raayloThCs LiHU, aKllii, TOOYTOBI
TOBapH, MPOAYKTOBI ro3utii. MMoBipHO, Kiactep chop-
MOBAHO 3 KOMEpPUiHUX a00 iHhOpMaLiTHO-PEKIIAMHUX
MOBiIOMJIEHb.

6. Knacrep 5 (18 noBizomiieHb): C10BA-KJIIOYI “MOX-
JIMBO», “TNpo», “31 3HMXKKOW», “MiXHaApPOAHi», “BOHa».
Tyt micTuTbest iHbOpMaLLisi PO MiXXHAPOAHI MOMI KUIAJT-
KU MPOMO3ULIiHI Ta HEBUZHAYEHOCTEN Y KOHTEKCTYAIbHUX
MOBiMOMJIEHHSIX, III0 CTBOPIOIOTh HEUMCTY CEMAHTUYHY
rpymy. YacTKoBO KjacTep MepernoBHEHUI MOBOJAMM Ta
noTpedye YTOUHEHHST UM (iabTpalcuy ado (PbriircbKyn
B HACTYITHUX €Tarax.

CTBOpeHi Ipynu BKJIIOYAIOTh Pi3HOMAHITHI TeMU: Bif
MUTAaHb OE€3MEKU Ta MATPIOTU3MY A0 TFOCHONAPCHKUX i
KYJbTYpHO-iH(OpMaLiliHUX, 110 € XapaKTePHUM [UIs1 pe-
TIOHAJILHUX MYOJiUHUX Menia- miaTopm.

Bynu cTBOpeHi XMapu CIIiB 151 KOXKHOTO 3 KJIACTEPIB, i
NpUKJIAA LbOTo NpeAcTaBieHO Ha puc. 4. 1ist kiacrepa 1.
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Puc. 4. Xmapa ciiB 115 Knacrepa 1

Haii6inpin penpe3eHTaTUBHUM CEpel Bizyalli3oBaHUX
K7acTepiB € kKmactep 1. 3rimHO 3 XMapoo CIiB BiH YiTKO
noka3yBaB (bOKYC Ha TeMaTulli Mofdiil 6e3rneku. Y ueHTpi
CEMAHTUYHOIO TOJI MEPEBAXKAIOTH CJIOBA “HAIPSMKY»,
“nodsusy», “TpuBalOThb», “0010 3 ITKHEHHS», “BOpPOr»,

“pakeTu», “ynapu», “npoHu», “cuim». Lle npsmo no-
Ka3yBaJO0 aKTWBHE OCBITJIEHHS 0OiOBUX Hiif Ta iH(pOp-
MalifHUX MOBIZOMJIEHb TTPO 3arpO3u Pa3oM 3 aHATITUY-
HUMM OIliHKaMM TOTOYHO cUTyalli. Taki TeKCTU MalTh
TUMOBY 1181 )KaHpy Telegram cTuc/ly MaHepy MOLIUPEHHS.

Jns aHanizy Takox Oyna moOymnoBaHa IBOBUMipHA
MOJIe]Th BEKTOPHUX TIPEACTABICHb ITOBIMOMIICHb 3a IOTIO-
moroto metoay t-SNE (puc. 5.), 1110 103BOJIMIO OLIHUTH
MPOCTOPOBY CTPYKTYPY OTPUMaAHUX TPYNyBaHb HAHUX.
Ha ubpomy 300pakeHHi KOXHa TOYKa BiANOBiAalOThb OJ-
HOMY MOBIZOMJIEHHIO i MalOTh OKpeMe 3a0apBIEHHS IS
MMO3HAYCHHS TPYIM IO SKOIIO BOHM HayleXaTb. TaKuM
YUHOM MOXJIMBO OLIHUTU WIIJIbBHOTb PO3TalllyBaHHS
00’9KTiB Yy MmpocTOpi Ta HOro CTymiab MEPEKPUTTS Ta
PO3IiNIEHHST MiX KJIacTepaMHu.

t-SNE Bisyanisauis em6eaaiHris no knactepam

RopaHo, byne, My, BUARE, NepcoHaxie

HanpAMKY, NOBAH3Y, TPUBAIOTS, GOESITKHEHHS, B0por
6nna, kypc, nc, M, 3cy

'BaKaMCii, KAHAWAATH, NOLUYK, TKHS, HACTYNHOrO
siaryxis, Ginbwe, kaHawgaTie, Hix, Aocsiny L4 .
YKPaHCBKY, Cepbil, M, CUW, XTO .
rpH, 36ip, rpasuie, poboTi, uei .
BiH, MONHbE, POKiB, Yac, Te . Ldd

-2 .

-4 .

-5 -4 -3 -2 -1 0 1

Puc. 5. T-SNE sizyauizanisa em0eqinriB mo Kiacrepam

3 HaIJUIIKOBOrO aHajidy BMIHO, 1o rpynu I, 5 ta
7 YTBOPIOIOTb YiTKi TEPUTOpPiajibHi 30HU 3 BUCOKOIO
BHYTPIIIIHBOIO TEMATMYHOIO CXOXICTIO IMX KJIacTe-
piB. 3rimHO 3 pe3yabTaTaMu IOIEePEeIHBOX KIACTEPHOTO
aHali3y i Tpymyd B OCHOBHOMY CKJIAJAlOThCS 3 JOBIUX
aHAITUYHUX MyOdikauliil, sIKi XapakTepus3yloTbCs Of-
HUM YM JEKiTbKOMa KaHamami Memia. Kimacrep 6 Ha-
Brmaku He Ma are clearly localized — #ioro npencraBHUKHN
po3cuman amoung inseri fnyh clusters. Taka opranosa-
s € xapakterize aist TeM, SIKU TIPUCYTHS Y JEK iJIbKOX
JKepesiax ogHouyacHo i inseri fied with its interpretation
as a cross-channel trend.

Krnacrepu 2 i 3 posramoBaHi Yy BiZOKpeMJIEHUX 00-
JIACTSIX NPOCTOPY 3 HEBEAMKOIO HIIIBHICTIO — 1€ MOXE
CBiIUUTH TIPO Te, IO Lie KOPOTKi MyOJlikaliiiHi (popmaTu
4acTo MOBTOPHUX a00 OMEpaTUBHUX MOBiNOMJIEHb. Y TOU
K Yac KjacTep 4 Ma IIUPOIIe IMPUCYTHCTh B IIPOCTOP —
Lle cnpugTiBO MOXHA PO3JISIIau SIK HAUOIbIIUIA iMOB-
PHO TOMHYIOUHI 32 00CSITOM KJIACcTp Y BUODIL..

3aranoM, mnoOymoBa Bidyamizauiii 3a  J0MOMO-
roio Mmerony t-SNE He suine miaTBepauia pe3ysibraTu
Kkiactepusauii. Bona Takox BUSBWIA JONATKOBI MPOCTO-
PpOBi 3B’SI3KM MixX TeMaMu. Lle Moxe OyTu KOPMCHO IJIst
MOJAJILIIOTO PO3YMiHHS 3B’SI3KiB MiX MOBiTOMJIEHHSIMU.

Takox OyJ10 MOOYIOBaHO MATPUIIIO MAPHOI CXOXOCTi
TEMaTUYHUX KJIACTEPiB HA OCHOBI KOCUHYCHOT OAIOHOCTI
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CEepeAHbOrO0 BEKTOPHOIO MPEICTABAEHHS (eMOenaiHTy)
KJIacTepiB JUISl OLLIHKM CTYIEHSI JeKCUYHOI OJIM3bKOCTi
BUSIBJIEHMX TEMATUUYHMX TPYIYyBaHb TEKCTY ISl aHAi3y
JIEKCUYHUX CXOKeHb MiXX HUMMU, 110 300pakeHO Ha
puc. 6. BinbuiicTh 3HaYeHb MOAIOHOCTI 3HAXOAUTHCS
y BUCOKoMYy aiana3oHi Bim 0.88 mo 1.00 — ue cBimuuTh
PO CIOPAJAUYHY CIIOPOKEHICTh 32 TEeMaMu BCEPEAMHU
aHajlizoBaHoro Habopy naHux. Taka OJM3bKICTh 4YacT-
KOBO IIOSICHIOETbCSI 4YAaCTUM BUKOPUCTAHHSIM COLiO-
BOEHHOTO CJIOBHMKA Ta MOCWJIAHHSIMU Ha AepP>KaBrOJOB-
KOM OYAMHKYCTAHOBY MPUBAaTHUI1 1OCBid TOLLO.

MaTpuLs CXOXKOCTI MiX TeMamu

nopaxo, 6yne, My, Buitne, nepcoHaxis -BMEI [ VLTV NI .95 0.

HanpsAMKY, No6au3y, TPUBaIOTb, BOE3ITKHEHHS, BOPOr y
6nna, Kypc, nc, My, 3cy

BAKAHCIT, KAHAMAATY, NOWYK, TUXKHSA, HACTYNHOro
Biarykis, 6inblue, kaHaWAaTie, HiX, AocBiny

YKpaiHCbKy, cepbii, M1, Cuam, XTo

BiH. MOAiHLE, POKiB, Yac, Te = 0.

6nna, Kypc, nc, Mu, 3¢y

@
g
g
7
8
x
=
a
w
g
z
£
o
2
z
£

AoAaHo, Gyae, My, BUAAE, NEPCOHAXIB -
HanpsMKy, nobnusy, TpUBaTs, BOE3ITKHEHHSA, BOPOT -
BaKaHCHi, KAHANAATY, NOWYK, TXKHS, HACTYNHOTO
Biarykis, 6inblie, KaHAWAATIB, HIX, NOCBIAY - &
YKPAIHCLKY, cepbii, M1, Cunu, XTO - §
rpH, 36ip, rpasuis, poboTi, el - &

Puc. 6. ITonapui nopiBHAHHA KJacTepiB TPEeHAOBUX TPy

Knacrepu 0, 6 i 7 BUOUISIOTbCS SIK HAUOUIBII CXOXi
MiX cO0010 3 KOCMHYCHOIO MofAioHicTio Ha piBHi 0.95. Lle
CBITYMTH IPO Te, IO TEMHU B IIMX KJIacTepax (HAIPUKIAI,

TeXHiYHi a00 KyJbTYpHi OHOBJIEHHSI a00 E€KOHOMiYHi
300pU UM pecypcH) BUKOPUCTOBYIOTh MOAIOHY JEKCUUHY
KOHCTPYKILit0 Y CBOX TeKcTax. Taka oJHaKoBa CTPYKTypa
€ TUIIOBOIO JUISI 3aTOJIOBKIB a00 KOPOTKUX IMOBiIOMJIEHb
MOIIMPEeHUX Y IeKiIbKox Telegram-kaHanax 0JHOYACHO.
Oco01uBy yBary MOXHa NPUOUIMTH Kjiactepy 6 depes
oro BUCOKUI CTyneHb MOAIOHOCTI 3 OUIBIIICTIO iHIIMX
TEM — MOXJIMBO 1I€ Uepe3 LIUPOKUI CMEeKTp CloBaps Ta
MYJITUTEMAaTUYHU I XapakTep TeKCTiB.

Jesiki rpynu (Hanmpukiaa 3 — MoB’si3aHi 3 BaKaHCisI-
MM Ta MOLIYKOM POOOTH) MAIOTh TPOXY MEHIIY CXOXIiCTh
3 iHmuMu (pubauszHo 0.88), MO CBiIUUTH MPO CrEHu-
(biYHICTb TEPMiHOJIOMIYHOIO CKJIaoy: CJOBa TUMY “KaH-
IUIATU», “TIOLIYK», “ONMUTYBaHHs», “pe3tome” Toulo. Lle
MoKa3yBaTUMe BapTOUTEMATUUHE BiTOKPEMJIEHHS TPy
HaBECHUH SIKUI 3arajibHUl coLlialbHUII KOHTEKCT.

OTxXe, BUKOPUCTAHHSI MATpUIli MOAIOHOCTI € edex-
TUBHUM 3aCO00M UISI MOAQIBIIOTO TPYMyBaHHS TeMma-
TUYHUX KjacTepiB. BoHa gomomararo BUSIBISITU Tepe-
XiiHi 2060 TiOpuAHI TeMU Ta iIeHTUDIKYBATU HE3aIEXKHI
JIEKCUYHO OJI0KM iH(opMmairiii.

15. Anani3 muHAMIKH TpeHIiB

Jlnsi mpoBeAeHHST aHalizy TakoX Oysio nmoOynoBaHO
rpaik AMHAMiKKM YaCTOK TeM Y uaci, 110 BizoOpaxae 3Mi-
HY BiITHOCHOTIO BHECKY TeMaTUYHUX KJIACTEPiB YIMPOAOBXK
Tepiody 3 JIOTOTo Io TpaBeHb 2025 poKy Ta 300pakeHO
Ha puc. 7. Ha rpacdiky BUKOPUCTAHO LIOMICSIYHY arpe-
rauito, sika J03BOJISIE MPOCTEXUTU €BOJIOLI0 iH(hOpMa-
wifiHux akueHTiB y Telegram-nyo6ikaniax. KoxeH koumip
BIZIMOBIIA€E OKPEMOMY KJIacTepy, a BEPTUKAJIbHA BiCh Je-
MOHCTPYE BiIHOCHY A0JIIO MOCTIB 32 MiCSLISIMU.

AunHamika yacTok Tem y vaci (intepsan: M)

—— nopano, Gyae, Mu, Buine, NepcoHaxis -

B wanpaMKy, NoGAN3Y, TPHEAID T, BOEIITKHEHHA, BOpOr
6nna, Kypc, nc, Mu, scy
BAKAHCII, KAHAWAATY, NOWYK, TUXHA, HACTYNHOIO
siaryxis, 6inswe, kavanparie, Hix, aoceiny
yxpaincexy, cepbii, Mu, cnnm, xTo

~— rpH, 36ip, rpasuis, pobori, uei

BN BiH, MONiHLE, pOKiB, Yac, Te

Nons nocris (%)

“Feb Mar
2025

Yac

Puc. 7. lunamika 4acToT TeM y 4aci

AHaJi3 nmokasye, 110 B JIIOTOMy—Oepe3Hi JoMiHyBaaa
omHa TeMa (Kiactep 4), 110 MOXKe CBiTYUTHU PO CTA0IIEHY
iHbopmalliiiHy MPUCYTHICTh MEBHOTO JKepesia abo To-
BTOPIOBaHY TeMaTUKYy (HAPUKJIad, BAaKaHCii, OroaoIeH-
H$1, TIOCTiliHi aHOHCH). Y KBiTHIi—TpaBHi BiIOYBa€ThCS
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BUpa3HE TeMaTUYHE PO3LIMPEHHS: 3’SBJISIOThCS HOBIi
KJ1aCTePU 3 [IOMITHOIO YAaCTKOI0, 30KpeMa Kjiactepu 617,
SIKi MOXYTb OyTH TTOB’s13aHi 3 aKTyaJIbHUMU MOisIMU 200
LIUPIIUM OXOIJIEHHSIM JIKEpe.

IMomitHoO, 110 KjacTep 6, IKMI OXOILIIOE MmyOsikaril



AHAJ1I3 MPOBJIEMATUKYN BUABJIEHHS TPEHAIB TPOMAZICBHKOI IYMKW B YKPAIHOMOBHUX JOMNCAX SACOEAMMU...

3 KiJIbKOX KaHaJliB, NIEMOHCTPYE CTali1bHE 3POCTAHHSI,
1[0 Y3TOMKYETHCS 3 BUCHOBKAMU TMPO MOTO MiXXKKaHATh-
HY pelieBaHTHIiCTh. 3i cBOro OOKy, yacTka kjactepa 4 y
TpaBHi 3MEHILYEThCS, 1[0 MOXKE CBIIUMTHU MPO 3MillleHHSI
iHTepecy ayauTopii abo 3MiHY TeMaTUKU KaHAITY-IXKepe-
na. Taka Bizyasizallisi 103BoJIsIE He nnie hikcyBaTH Ha-
SIBHICTb T€M, ajie il pOOUTU BUCHOBKU IPO iX XKUTTEBUM
LIMKJI Ta AKTYaJIbHICTh y Yaci.

BucHoBkn

I1poBeneHe AOCAINKEHHS MiATBEPANUIO €(DeKTUBHICTh
3aCTOCYBaHHSI Cy4yaCHMX METOJiB BEKTOpM3allii Ta KJjac-
Tepu3allil TeKCTOBUX JAHUX JJIs1 MOJENIOBAHHST TPEHIiB
TPOMAICHKOI IYMKHU Ha OCHOBI YKPaiHOMOBHOTO KOHTEH-
Ty 3 Telegram-kaHasiB. 3apoNOHOBAHUI MiAXid mepea-
0ayae MoenHaHHS MOTYXHOI TpaHCHOPMEPHOI Moei
BekTopu3auii (multilingual-e5-large-instruct), sika 3a-
Oesreyye 6araTOMOBHY MiATPUMKY § alanTOBaHICTh 10
KOPOTKMX TEKCTiB, 3 TIOPUAHMUM aJrOPUTMOM KJIacTepu-
3atii, mo 06’ennye HDBSCAN u1st BUSBIICHHS IIPUPOI-
HOT cTpyKTypu maHux ta KMeans mis moomnpaiioBaHHs
«IIYMOBMX» KJIaCTEPiB.

[lin yac excnepuMeHTy OyJlO BUSIBJIEHO LLICTb OCHO-
BHUX TEMATUYHUX KJIACTEPiB, IO IEMOHCTPYIOTh BiTHOC-
HO CTabiJIbHy CEMaHTUYHY OAHOpigHicTh. [loOymoBaHi
Bizyanizauii (rpadikyv aKTUBHOCTI, PO3MO/AiNY KJacTepis,
xmapu ciiB, PCA) mo3Bommim 3mifiCHUTH iHTepIIpeTa-
Li10 PE3yJIbTATiB Ta BUSIBUTH KJIIOUOBI TEMU OOMOBOPEHb.
Pesynbratu minTBepAuu pefieBaHTHICTh 0OpaHOi apXi-
TEKTYpH, SIKa N03BOJIE €(EKTUBHO MPALIOBATU 3 TEK-
CTOBMMHU IAHWUMH, IO MAIOTh HEPETYJISIPHY CTPYKTYPY,
BEJIMKY KiJIbKIiCTb IIIyMY Ta BapiaTUBHY JHOBXUHY.

3anpornoHoOBaHy MeETOHOoJIOTiI0  Oy/lo  peanizoBa-
HO Yy BUIJISII iHCTPYMEHTY, 11O aBTOMATU3y€ MOBHUI
LMK aHai3y: Bia 300py JaHMX 10 Bi3yanizauii TPEHMiB.
[TpakTuyHe 3HAYEHHSI Pe3yJbTaTiB MOJSTAE Y MOXKIU-
BOCTi 3aCTOCYBaHHS LI€I CUCTEMU I ONEPATUBHOTO
MOHITOPUHTY TPOMAJAChKOI ITYMKM, aHasi3y COLiaJlbHUX
HacTpoOiB, MIATPUMKU MPUIHATTS pilieHb y chepi iH-
dopMauiitHOT 6e3reKu, MapKETUHIOBUX JOCTIIKEHHSIX,
COLIIOJIOTIYHUX OMUTYBAHHSX, a TAaKOX JJII MPOTHO3Y-
BaHHS 3MiH y MeAiliHOMY JdaHaiadTi.

INepeBaramu migxomy € maciuTabOBaHICTb, aJanTUB-
HICTh 0O KOPOTKHUX IMOBiIOMJIEHb, 3MNATHICTh BUSBJISATU
Maji, ajie 3Hauyllli Tpynu AOMMCIB, a TaKOX MOXJIU-
BiCTh amanTauii 40 iHIIMX MOBHMX KOHTEKCTiB. OmHaK
JNOCJIKEHHSI TaKOX BUSIBUJIO OOMEXEHHsI, MOB’si3aHi
3 3aJIEKHICTIO SIKOCTi KJIacTepu3allii Big oOpaHOoi Mome-
JIi BeKTOpM3allii, a TaKOX 3 HEIOCKOHATICTIO iCHYIOUMX
METOiB aBTOMaTUYHOIO TeHepyBaHHS 3arojIOBKiB Kjac-
tepiB. OkpecieHi 0OMeXeHHS MOXYTb OyTH TIOOJIaHi y
NnojaablIuX poOOTAX ILJISIXOM €KCNIEPUMEHTIB 3 ajibTep-
HATUBHUMHU MOJEISIMM, YAOCKOHAJAEHHSIM (iabTpauii
BXiIHUX TEKCTiB, 4 TAKOX PO3IIUPEHHSIM CEMAHTUYHOTO
KOHTEKCTY MPU TeHepallii MiICyMKiB TEM.

3arajioM OTpYMMaHi pe3yJbTaTh AEMOHCTPYIOTh, LIO
3aCTOCYBaHHSI KOMOiHOBAaHOIO TMiAXOAYy Ha OCHOBi He-
WPOHHUX BEKTOPHUX YSIBJIEHb Ta QJITOPUTMIB KJIacTe-
pu3alii 103BOJSIE JOCITTU BUCOKOI SIKOCTi BMSIBJAEHHS
TPEH/iB HaBiTb B YyMOBaX HECTPYKTYPOBAHUX KOPOTKUX
YKpaiHOMOBHUX TMOBimoMJeHb. Lle BimkpuBae mepcrek-
TUBU [UISI TIOAAJBIIOTO PO3BUTKY CHUCTEM MiNTPUMKH
MPUAHATTA PilleHb HA OCHOBI aHAi3y COLLAJIBHOTO Me-
Jia-KOHTEHTY.

ITonsika

JocnimKkeHHsd 3AiCHEHO 3aBASKU TPAHTOBOI IMil-
tpuMmku HauionanbHoro Monay JdochimkeHb YKpainu,
peectpatiitnuii Homep npoekty 33/0012 Bim 3/03/2025
(2023.04/0012) “PozpobaeHHsi iHdopmanuiiiHoi cucre-
MM aBTOMATUYHOTO BUSIBJIEHHST JDKepen ne3iHdopmartii
Ta HEaBTEHTUYHOI MOBENiHKM KOPUCTYBayiB 4aTiB” 3a
KOHKypcoM “Hayka misg 3MillHeHHSI 000pOHO31aTHOCTI
Ykpainu”.
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