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Abstract. Destructive content currently distributed on social media platforms and
instant messengers poses a serious threat to information security. The increase in the volume
of content and the complexity of the methods of its hidden transmission reinforce the
need for automatic detection of such materials. The lack of funds and methods, especially
in the field of analyzing texts in the Kazakh language, makes this problem urgent. The
main objective of the study is to establish a methodological framework for the automated
analysis of extremist content in the Kazakh language and to systematize the capabilities
of existing approaches. The paper analyzes the main ideological categories of extremist
content-propaganda, recruitment and radicalization -and sets the task of classifying the
text in these areas. The study provides for the compilation of a balanced data collection
based on materials in the Kazakh language collected from the VK, YouTube and Telegram
platforms. When annotating, it is noted that differences in expert opinions, the possibility
of using soft labels and disparagement-based learning approaches are taken into account.
Annotator disagreements are treated as informative signals, and three disagreement-based
models-DART-4xBERT, DART-4xLLLLM, and DART-Classic-Ensemble-are compared. The
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best result was achieved by DART-Classic-Ensemble (F1=0.9664), demonstrating the
advantage of heterogeneous ensemble methods. Classical models and deep learning models
are used to automatically identify extremist content. The effect of text preprocessing on
the accuracy and accuracy of the model is also shown. The article offers a comprehensive
methodology for analyzing the content of social networks in the Kazakh language and
identifying extremist ideology using artificial intelligence and natural language processing
technologies. The proposed approach is aimed at strengthening information security, as
well as ensuring ideological stability in society.

Keywords: extremism, social networks, ideology, propaganda, recruitment,
radicalization, artificial intelligence, machine learning, natural language processing
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AnHoTauus. Ka3ipri yakpITTa olIeyMeTTIK kel miardopMaiapbiHia xKoHE Mec-
CEHJDKepIIep/Ie TapallaThiH IECTPYKTHUBTI MAa3MYH aKMapaTThIK KAYIMCI3AIKKE eneyii Kayimn
TeHaipeni. KOHTEHT KeeMiHIH apTybl MEH OHBIH JKAaChIPBIH Oeplry oficTepiHiH Kypaese-
Hyl MyHJaii Marepuaiapasl aBTOMATThl TYP/E aHBIKTAy KaKCTTLTITIH KYIIEHTe Tycenl.
ocipece KaszakK TUTIHAETI MOTIHAEPAl Taijay OarbITBIHAA Kypalgap MEH 9IiCTepIiH
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KETICTICYIIIIITT OYJT MOcesIeH1 ©3eKTi eTeli. JKYMBICTBIH HET13I1 MaKcaThl-Ka3akK TUTIH/IET1
SKCTPEMHUCTIK KOHTEHTTI aBTOMATTHI TYP/E Tajllay YIUIIH 9{iICHAMaJIbIK HET13 KaJIbINTAaCThI-
PY JK9HE KOJAHBICTAFbl TOCUIAEPAIH MYMKIHIIKTEPIH *Kyheney. XKyMbIcTa SKCTPEMUCTIK
KOHTEHTTIH HET13T1 UJIC0JIOTUSIIBIK CaHATTapbl — IPOIaraHia, peKpyTMEHT JKOHE pauKal-
JaHy-TaJJIaHbIl, MOTIH/I OCbl OarbITTap OOWBIHILIA KIKTEY MIHIETI KOWbUIFaH. 3epTTEy
6apeicbina VK, YouTube xone Telegram muiardopmanapblHaH KMHaFaH Ka3ak TLIIH-
JIeT1 MaTepuaiaap Heri3inie O0anaHCc CaKTallFaH JIepEeKTep KUHAFbIH KypacThIpy KapacTbl-
pBUIFaH. AHHOTalMsIay Ke31He capanilibliap/IbIH MiKip albIpMallbUIBIKTaphl €CKEPLIETIH-
niri, soft labels sxone disagreement-based learning Tocinmepin KoyigaHy MYMKIHIIT] arar
eTUIel. AHHOTATOPJIAp apachIHAAFbl MIKIp AIMAKTHIFBl MAaHBI3Abl AKMApaTTHIK CHUTHAJ
petiHae KapacteipbUibi, disagreement-based learning tocimi Herizinae DART-4xBERT,
DART-4xLLM sxone DART-Classic-Ensemble monenbnepi canbicTeipbuianbl. EH sxora-
po1 HoTwke DART-Classic-Ensemble xyitecinne Tipkenmi: F1=0.9664, 6y heterogeneous
aHcaMOJNbAECPAIH THUIMIUIITIH JOTNIH 1. DKCTPEMUCTIK Ma3MYH bl aBTOMATThI AaHBIKTAY
YIIIIH KJIACCUKAJIBIK KOHE TEPEH OKBITY MOJACIbIEP] sKailyibl aifTeuiaasl. COHIal-aK MOTIH-
Tl aJIJIBIH ajla OHJACYIIH MOJENb ISJAITIHE, HAKThIIBIFbIHA dcepl KopceTiaren. Makanana
JKacaH/Ibl MHTEJJIEKT NeH TaOUFu TUINI eHJAEY TEeXHOJOTUSIApbIH KOJIJaHa OTBIPHIIN, Ka-
3aK TUIIHJET1 9JIEyMETTIK MeAMa KOHTEHTIH Tajjayfa >KOHE HKCTPEMHUCTIK MJI€OJOTUSHBI
aHBIKTayFa apHaJIFaH KEUIeH Il 9/1ICTeMe YChIHbUIA/bl. ¥ CHIHBUIFAH TACLI aKMaparThIK Ka-
YINCI3AIKTI HBIFANTYFa, COH/Iali-aK KOFaMJIaFbl UIE€OJIOTUSIIBIK TYPAKThUIBIKTHl KaMTaMa-
CBI3 €Tyre OarbITTaIFaH

Tyiiinai ce3aep: SKCTpeMU3M, JIEYMETTIK XKeJlaep, UACOI0Tus, IIponarasia, pe-
KPYTMEHT, paJuKajIaHy, *KacaH/ bl HHTEJUIEKT, MAIIIMHAJIBIK OKBITY, TAOUFU TUI1 OHICY
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AHHOTanus. JleCTpyKTUBHBIN KOHTEHT, PaCIPOCTPAHAEMBbIA B HACTOSIEE BPEMSI
Ha MIaTgopMax COLMAIBHBIX CETeH W MeCCeHKepax, MPEACTABISET CEPbE3HYIO YIpo3y
nH(GOPMAIIMOHHOM 6€30MacHOCTH. YBeIUeHHnEe 00beMa KOHTEHTA U YCI0KHEHHE METO/I0B
€ro CKPBITOM Nepe1aynl yCUIUBAIOT HEOOXOAMMOCTh aBTOMAaTHYECKOTO OOHAPYKCHHS TAKUX
marepuanoB. HexBaTka cpeAcTB U METOJ0B, OCOOEHHO B HAIpaBJICHUM aHAJIN3a TEKCTOB
Ha Ka3axCKOM SI3bIKe, JIeJIaeT 3Ty mpobiemy akryanbHo#. Llens HacTosmiero mccienona-
HUS-pa3pabOTKa aBTOMATU3UPOBAHHON METOJMKH, MMO3BOJIAIONIEN 3(PPEKTUBHO BBISIBIATH
MPU3HAKU SKCTPEMHUCTCKOM UEO0TOIMH B TEKCTAX COLIMAIIBHBIX CETEH Ha Ka3aXCKOM SI3bIKE.
B pabore mpoaHnanu3upoBaHbl OCHOBHBIE MJIEOJIOTUYECKHUE KATETOPUU SKCTPEMHUCTCKOTO
KOHTEHTAa- MpoIaraijia, peKpyTMEHT M paJuKalu3alusi-u OCTaBIeHa 3a/1a4a Kiaccudu-
KallMy TEKCTa 10 3TUM HampaBieHUsM. B Xozie uccienoBanus npeaycMOTPEHO COCTaB-
JeHre cOOpHUKA JaHHBIX C COXpaHEHHEM OajlaHca Ha OCHOBE MaTepHalIoB HAa Ka3aXCKOM
a3bike, coOpanHbIX ¢ matpopm VK, YouTube u Telegram. IIpu anHOTHMpOBaHMM OTMe-
YaeTcsl, YTO YUUTHIBAIOTCS PA3INuUsl BO MHEHUSAX SKCIEPTOB, BO3SMOKHOCTh MPUMEHEHUS
nonxonoB soft labels u disagreement-based learning. Pacxoxxnenust B orieHKax aHHOTATO-
POB paccMaTpuBalOTCsA Kak MH(POPMATUBHBIN CUTHAJ, HA OCHOBE KOTOPOT'O CPABHUBAIOTCS
monenu DART-4xBERT, DART-4xLLM u DART-Classic-Ensemble. Hammyummmii pesysnb-
tat nocturuyT cuctemoir DART-Classic-Ensemble (F1=0.9664), uto monrBepxaaet 3¢-
(EeKTUBHOCTH reTepOoreHHbIX ancaMOeil. [0OBOpUTCS 0 KITACCHYECKUX MOJEISIX U MOJEIISIX
IyOOKOTo 00y4eHHUs JIsl aBTOMATUYECKOTO ONPEIETICHHS SKCTPEMUCTCKOTO COJEPKAHUSI.
Taxoke MokazaHo BIMSIHUE MPEIBAPUTENIbHON 00pabOTKH TEKCTa Ha TOYHOCTb, 3 (HeKTUB-
HOCTb MojieNid. B cTtarbe npennaraercs KOMIUIEKCHAs METOJMKA aHAIM3a KOHTEHTA COIH-
aJbHBIX CETEM Ha Ka3aXCKOM SI3bIKE U BBISBIECHUS SKCTPEMHUCTCKOM MIE0JIOTUU C UCTIONb-
30BaHUEM HCKYCCTBEHHOI'O MHTEJIEKTa U TEXHOJIOTUil 00pabOTKU €CTECTBEHHOTO SI3bIKA.
[IpennaraeMplil moaXoa HaNpaBlIeH Ha yKperuieHne MHGOPMalMOHHON 0€30MacHOCTH, a
TaK)Xe o0ecneueHne NAEeOIOTHYECKON CTAa0OMIEHOCTHA B OOIIIECTBE.

KuroueBble cji0Ba: SKkCTpeMH3M, COLMaIbHbIE CETH, UACOJIOTHS, Iponaraiaa, pe-
KPYTMEHT, paJlKanu3alius, MCKyCCTBEHHbI HHTEJUIEKT, MAllIMHHOE 00y4YeHue, o0padoTka
€CTECTBEHHOTIO S3bIKa

Jas nutupoBanusi: K. /. baiiceub6aesa, 111.0K. Mycupanuesa, XK. Enrait (2026).
OO6HapykeHHe 3KCTPEMUCTCKON HACOJIOrMH Ha Ka3aXCKOM SI3bIKE: MPOOJIeMbl aHHOTHPO-
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BaHMsI U METONIBI ITyOOKOTo 00yueHus // MexayHapoIHbIN )KypHal HHPOPMAITMOHHBIX H
KOMMYHHKAITMOHHBIX TexHomoruit. T. 7. No. 26. Ctp. 405—423. https://doi.org/10.54309/
JICT.2026.26.2.026. (Ha xa3.).

KoH}aukT HHTEpecoB: aBTOPHI 3asBISIIOT 00 OTCYTCTBUU KOH(IINKTA HHTEPECOB.

Kipicne.

Kazipri mudpaslk a0yipae MHTEpHET KEHICTITIHIH KApKBIHIBI 1IaMybl MEH OJIey-
METTIK JKeJJIEP/IiH Tapalxybl aKnapar aaMacy MpoIeciH Kbluiaamaaryaa. bipak Oy aiTeim
OTBIPFaH JKarJail KoFaM YIIiH jKaHa KayilnTep TYFbI3yla-ocipece 3KCTPEMHUCTIK KOHE Jie-
CTPYKTHBTI HICOJIOTHUSUIAPIIBIH Tapalybl KylIele TYCTi. OJEyMETTIK JKellijep MEeH Mec-
CEHJDKEpIIEp PaauKall Uaessiap MEH 30pJIbIK-30MOBUIBIKTHl HACUXATTAY/IbIH, )KaHa MYIIIe-
Jiep TapTyAbIH JKOHE MJICOJOTHSUIBIK BIKIAJ STYAIH HETI3ri allaHblHA aifHamabl. MyHnai
KOHTEHT KOFaMJIaFbl TYPAKTBUIBIKKA, VITTHIK KAYIICI3IIKKE dKOHE aKIMapaTThIK KEHICTIKTIH
TYTACTBhIFbIHA TiKEJEH Kayiln TOHIIpEIi.

Cy6mwextuBti NLP TanceipManapblHaa aHHOTATOp Iap apachlHIaFbl KEeJTiCIIeyIIUTIK-
TepAl HIeNTy >koHe OipbIHFal MIbIHAWBI OCNTiHI KaJbIMTACTBIPY YIINIH KOIIIUIIK JaybIChI
MEH OpTallla MOHTE HET13/IeNITeH TICUIIep KeHIHeH KOJIIaHbLIa bl Aaliia aHHOTaTopIap
Oip-OipiMeH xyHeni Typ/e Kelicrneyi MyMKiH, OyJ1 ocipece addekTiHi, arpecCUsiHbI )KOHE
YKEKKOPYIIITIK TUTIH aHBIKTAY CHSKTHI CyOBEKTHBTI TaIllChIpMaliap/ia oJlapIblH JKeKe KO3Ka-
pactapbl MEH KYHIBUIBIKTApbIH KepceTeni. MyHIai KeliCIeynIlikTep MaHbI3Ibl epeK-
MIETIKTEPIl KAMTYbl MYMKIiH, O1paK aHHOTalMsIapabl O1p FaHa MIbIHANBI Oenrire OipiKTipy
Ke3iHae Oyl akmapar kui eckepinmeit kanaapl. (Aida Mostafazadeh Davani, Mark Diaz,
Vinodkumar Prabhakaran, 2022) Ocbl MocerneHi menry MakcaTbiHaa OipHeIe aHHOTaIH-
SIMEH JKYMBIC ICTEHTIH MOJETBIACP/IIH THIMILIITT KapaCThIPbLIA IbI.

FrutbiMu 3eprTeynepre coiikec, COHFBI JKbUIAAPHl MHTEPHET KEHICTITIHIE 3USHIIBI
KOHE PaTUKAIIbl KOHTCHTTIH KOJeMi alTapibIKTall apTKaH, ajl OHbl KOJIMEH OakbLiay
THIMCI3 0o TaObuTanbl. OchbiFaH OalaHBICTBI TAOWUFH TUIAEP/l OHJEY JKOHE Mallu-
HAJIBIK OKBITY 9ICTEPl IKCTPEMHUCTIK MOTIHAEP/I aBTOMATThI TYPJE aHBIKTAYIbIH HETI13Ti
KypaJjiapbl peTiHe KapacThipbiayna. COHIBIKTAH dJIEyMETTIK JKeNiJIepaeri SKCTPEMHUCTIK
Ma3MYH/IbI TaJIJIay )KOHE aBTOMATTHI TYP/I€ aHBIKTAY-Ka31pTi FBUIBIM MEH KHOEPKAYITCI3IIK
cajacweIHIaFbl ©3eKTi OarbITTapabiH Oipi (Yelmen et al., 2023; Kibriya et al., 2024). Aran
aliTKaHIa, TEPEH OKBITY MOJIENIbJICPi, COHBIH INTHIE TpaHC(HOPMEP apXUTEKTypachiHa He-
rizaenred BERT cusikTbl Monenbiep, COHAAN-aK AOCTYPIIi MAIIMHAIBIK OKBITY 9/IiCTEpiMEH
Oipre KOJIAAHBLIBIN, MOTIHAIK IEPEKTEPACH CEMAaHTHUKAIIBIK OeTiIepal THIM/I aHBIKTayFa
MYMKIHIIK Oepe/i.

DKCTPEMHCTIK MICOIOTHS YIIT HETi3T1 (hopMasia KepiHic Tadajsl: Mporarauaa, pe-
KPYTMEHT XoHe paaukanaany. [Ipomaranga-6enrii O6ip JiHM HEMeCe dTHUKAJIBIK TOIITapFa
KapChl OIITIEHTIK TIeH TO3IMCI3IIKTI TYABIPY; PEKPYTMEHT-a1aMIapabl SKCTPEMHUCTIK Y-
BIMJIApFa TAPTY MEH KOCBUTyFa UTEPMEIIEY; paluKalIaHy-TYJIFaHbIH O1pTIHIET parKaIIbl
Ke3KapacTap/bl KaObUIIaI, opeKeTke OeriMey yaepici. OJeyMeTTIK MeIra OChI YIIEYiH
JIe KBUIIAM Tapary KypajblHa allHaJIbII OTHIP.
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Kecte 1 — Kazax TiniHaeri aJeyMeTTiK jKeisieperi 5KCTPEMUCTIK UACOJIOT s TYp-
JIepi XKOHE OJIAPJIBIH CHITaTTaMallaphl

Wneonorus AHBIKTaMachl Mpican
TYpi
PekpyT™MeHT | DKCTpeMHUCTIK YilbIMFa allIbIK HE JKachIpbIH TypAe | «Bi3IiH KO3FasbICKa KOCBUIBII, /111 KOFaM
KOCBUIyFa YH/CHTIH, KaTbICyFa HEMece KoJiayFa OpHaTyFa arcajbIChIHBI3!»,
[IAKBIPATHIH, TONTH TAPTHIMIBI €Till KOPCETETIH «bi30eH Gipre OOIBIHBI3 — Ci31Ii KaHA OMIp
YHIEY. MEH IIBIHAKBI ePKIH/IIK KyTemi!»,
«bi31iH yibIM — HaFBI3 epiIep MEH epiK-
TLIEPIiH KOIBI!»
Iponaranna | Benrini 6ip STHUKAJNBIK, AiHK HeMece Oacka 1a «Oumnap 613711 MoICHUETIMI3Te Kayill TOH-
TONTApFa KapChl OLINEH K [IeH KeMciTyre JUpiIT OTBIPY,
utepmerey, 6ipaK speKeTKe TiKeNlei MaKbIpyChl3. «bByJ1 TON NIBIHABIKTHI JKaCIPBII KeJIeai»,
Backa TontapabIH 30pIIbIK-30MOBUIBIK dpeKeTTepiH | «buitik 0opiH 3 maiiackiHa OYpPhIN OTHIP»
cumnarTay, 1e3uH(popMarys Tapary.
Pagukannany | ©neymerTik Mocenenepre KaTbICThl painKaIibl «OJIIeT YIIiH KYPECeTiH YaKbIT Keli!»,
Ke3KapacTap/bl HACHXaTTall, alaMAap/ibl OpekeTke | «XaJbIK YHCI3 OThIpMaybl Kepek, 0i3 apekeT
JKOHE KapChl TONTapFa OIIIEeHALTIKKE HTepMeeii- eTyimi3 Kaxet!»,
TiH Ma3MyH. «Enai Te3yre Gonmaiiibl — MIBIH ©3repic Kap-
CBUTBIKTaH OacTanajapl!»

doebuemmepee ulony

CoHFbl KbUIAAPHl OHJANH OJNIEYMETTIK KeNiaepAeri HIeONOTUsIIbIK OaFrbITThUIBIK
MEH SKCTPEMU3M/I1 aHBIKTAy MOcelieci FhUIBIMU 3epTTEYNep/e epeKille Ha3apFa albIHFaH.
(Ram et al., 2025) xeH ayKpIMIIbl OHJIAH OpTaJiapAa HACOJIOTHUSHBI aBTOMATTHI TYPHAE
aHBIKTAy JKYHelepiH KypyFa apHallfaH MPaKTUKAIBIK HYCKAyIbIKTap YChIHABL. Onap oH-
JIaliH UCOJIOTUSTHBI aHBIKTAY 30PJIbIK-30MOBUTBIKTBIH AJIJIBIH ATy KOHE TIKIP/iH 63repiciH
3epTTey YIIiH MaHbI3bl €KeHIH aran ©TTi, COHIal-aK 3TaJOHIBIK JEPeKTepal KypyIablH
KYPIEIUIIrT MEH MPOKCU-CUTHANIAPIBIH (MBICANIbI, XAIITEITep, MeINa) KOHTEKCTKE TOY-
EJIUTITIH KOPCETTIi. 3epTTEeyIIiiep TOPT KOMIIOHEHTTI KYPBUIBIMIBI YCBHIHBII, EPEKTEP/Ii
YKUHAY, IPOKCUIIEP/Il TaHAay, TOMO(HIBIIK CUMIaTTaMalap/ibl MIbIFapy KoHe Kiaccuduka-
IIUSTHBI )KY3€Te achIpy apKbUIbl MANTUTAMHAAp KYPYIBIH THIMI1 9MICTEPiH KOPCETTI.

Conbiven karap, (Rav et al., 2024) xyiiem mony apKblIbl OHJIAWH OJIEYMETTIK
KEINJepae MACONOTUIBIK OAaFBITTBUIBIK MEH SKCTPEMU3M/I aHBIKTAy OMICTEPiH Taia-
nel. 3eprreyne Twitter, Facebook, Reddit cuskTel aneymerTik Meauna ruiatdopmaiapaas
aJIBIHFAH MOTIHJIIK YKOHE XKENUTIK ASPEeKTep KUl KoJiaHbuFaH. KomaHplIFrad oicTep Ka-
TapblHA JOCTYPIIl KIacCupUKaTopiaap MeH Ka3ipri 3aMaHfbl TEPEH OKBITY MOJIEbAEP1 ca-
JBICTRIPMAIBI TYpAE KapacTolpbUIFaH. baranay mMeTpukanapsl peTinae AdMAIK (accuracy),
F1-score )xone ROC-AUC CHAKTBI CTaHIAPTThI KOPCETKIMITEP KONIaHBUIFaH. ABTOpIIap
3epTTeYyIePiH KOIIIUTIT TeK aFbUIIIBIH TiIII KOHTEHTKE OaFrbITTaJFaHbIH, OYJI KONTiIII
YKOHE MOJICHH OPTYPJIl KOHTEKCTITIEPIe HOTHKEIIEPIIH TYPAKChI3 O0TybIHA aJIbIT KEJICTIHIH
ararl eTel.

(Erhard et al., 2024) PopBERT monenin naiiganaHa OTBIPBII, MTOMYJIN3M MEH OFaH
OailTaHBICTHI MICOJIOTUSTIAP/BI 3epTTEreH. 3epTTey 32 MBIHHAH acTaM ACMyTaTThIK CO3-
JIep KOpPIyChIHA HETI3/ICNITeH KOHE aHTUAJIUTU3M, XaJBIKIIBUIIBIK OaFbIThl OOWBIHILA aH-
Hotarusianran. Ker canartel (multi-label) knaccudukanusra Heriznenred Tpancdopmep
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MOJIENbIEPIH KOJAAaHy MapTHsUIap apachlHAAFbl MOMYIHMCTIK PUTOPUKAHBIH TapaiyblH
aHBIKTayFa ’OHE CasCU TUCKYPCThIH TUHAMHUKACBIH KOFapbl ISJIKIEH TaljayFa MyM-
KIHAIK OEpeTIHAIT1H KOPCETKEH.

(Ali et al., 2025) Uzpaunp—Ilanectuna kakThIFbichl KOHTeKCTiHIer1 Reddit muar-
(hopMaceIHIaFbl MJICOJIOTUSIIBIK TONIApU3alusiHbl 3eprrereH. [likipaep ymr caHatka
Oemninin anHoTanusuianrad: Pro Israel, Pro Palestine sxone Neutral. Mixtral 8x7B Timmix
MojIelll prompt engineering oaiciMeH Oipre KOJAaHbUIbin, 74 % OONAIK MEeH mamMaMeH
73 % wmakpo F1 -score HoTmxeciH kepceTTi. by ozic Ka3ipri ipi TUIAIK MOAEIbACPAIH
KAKTBIFBICTBI QJIEYMETTIK MeMa KEHICTIKTEPIH 1€ UCOJOTUSIIBIK YCTaHbIMAAPAbl TUIM/I1
aHbIKTal anareiHbH nanenaeni. (Peng et al., 2024) seprreyinae AKII-tarer 2020 sXbUTFBI
MPE3UICHTTIK caiiiay aschiHa Twitter maTgopmachlHAarbl NaiaaTaHyIIbUIAPIbIH casi-
CHU YCTaHBIMJAPbIH aBTOMATThI TYP/I€ aHBIKTAy MAceJiecl KapacThIpblIFaH. ABTOpiap X3-
HITETrTEP/l CasCy MONIApU3aLUs UHIUKATOPbl PETIH/E MalijanaHa OThIPHII, YIKEH JIepeK-
Tep >KUBIHTBIFBIH (JaTacer) KypraH. Tanjay YIIiH MaiJjananyiibl MEH TBUT apachlHIarbl
e3apa OPEKeTTECTIKTI OeHHEeIeHTIH eKi0oeiKTI rpad Moaesni YChiHbUIFaH. byt Tocin Koi-
JaHYLIbIIApbIH MIHE3-KYJIBIKTBIK €PEKILIETIKTEPIH ecKepyre MyMKIHIIK Oepeni. AKmna-
partel THimMal naiinanany yumin Graph Convolutional Networks xone skip aggregation
JIeN aTajaThlH )KaHAa MEXaHU3M KOJIJaHbUIFaH. DKCIIEPUMEHT HOTHKETEepl OYJ1 MOAEb/IIH
JOCTYPII1 OAICTEPICH KOFAPhl OHIMIUTITIH JKOHE TMaiiTaJIaHyIIIBIHBIH MIHE3-KYJIKbIH €CKe-
PYAIH THIMIUTITIH KOPCETTI.

(Mussiraliyeva et al., 2024) ka3ak TUTIHIET1 SKCTPEMHUCTIK MOTIHIEP/Il CEMaHTHKA-
JBIK Tallfiay MOcelleciHe Hazap ayAdapraH. 3epTTey OapbhIChIHAA JIHU AKCTPEMU3MIE KaTbl-
CTBI MOTIHJIEP/II KIaccu(PUKaLMsIIay YIIIIH MAalIMHAJIBIK KOHE TEPEH OKBITYFa HET13/IeNIreH
MOJIETIbIICp JKacalFaH. ABTOpJIap JEpPEKTep TEHIrepiMCI3AirT MEH Ka3ak TUTIHIH epeK-
MISTIKTEPIH €CKepil, MennM arambl, ke3aeicok opman (Random Forest), SVM, k-NN,
JIOTUCTHKAJIBIK PErpeccusi xoHe aHraja baliec CUAKTBI adropuTMAECPAIH HOTHXKENEPIH ca-
JBICTBIPFaH. ByJ1 TOC11 SKCTPEMUCTIK KOHTEHTT1 aHBIKTAY/ABIH €H TUIM/I1 SJICTepiH alKbIH-
JayFa MYMKIHJIK Oepi.

(Shahin et al., 2024) Twitter-geri apa0® TUTIHAETT KOPJIANTBIH COUIEYl aHBIKTAY
yuIiH 0ec caHaTThl KAaMTUTBIH KOTKJIACCThI Mofeib ychbiHFaH. Monens ArabicBERT,
1D-CNN, BiLSTM sxone RBF onictepin OipikTipeTiH KacKaAThl apXUTEKTypara Heri3ae-
red. On »xorapsl gangikke (98,4%) sxone Fl-score kepcerkimine (98,4 %) Ko »keTKi3im,
JOCTYPIIl KilaccuuKkaTopiapaaH JAeKanaa ®Korapsl HOTIKE Oepi. TeHrepiM skacanraH
JEPEKTEP KUBIHTHIFbI MOJEIIB/IIH CEHIM/II KOIKJIACCThI KOHE OMHAPIIBIK KJIacCUPUKAIIL
yacayblHa MYMKIHAIK Oepi.

(Ashraf et al., 2022) YouTube nmnardopmacbiHaarsl AiHM OIINEHAUTIK MEH JKC-
TpeMu3Mre OarbITTaIFaH MiKipJaep/l aHbIKTayMeH alfHaIbICKaH. ABTOpIap JiHU OeliHenep
acTBIHAFbI MIKIPJIEPACH jKaHa JIePEKTeP JKUBIHTBIFBIH KAJIBIITACTHIPHIN, Xabapiaamanap-
JIbl CY3T1JI€H OTKI3Y JKOHE OIINEH IUTIK TyAbIpaThiH OciiHeNep il aHbIKTAy YIL1H JIepeKTepIl
MHTEJJIEKTYaJIbl Tajaay dficTepine xyrinred. Heri3ri kinaccudukanus yurin SVM, no-
TUCTHUKANIBIK perpeccus xoHe k-NN anroputmaepi naiinanansuirad. Hotwxkenep xyiieni
MIKIpTIIAYABIH TIHA OINMEHIUIIK TeH 3KCTPEeMHU3M/l aHBIKTayJla THIMA1 OOJIaThIHBIH
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KOPCETTI.

(Ramponi et al., 2022) oneyMeTTiK >KeIUIepeTi JIHN OIITIEHIUTIK CO31H aBTOMATThI
TYpPJIe aHBIKTAy OMICTEPIH d3ipiiereH. ABTOpiap yCaKTaJlfaH aHHOTAIlMs CXEMAaChIH YChI-
HBIII, aFbUIIIBIH KOHE UTAJIbSH TUACPIHIEC TBUTTEP KOPIYChIH *kacaraH. Knaccudukanus
YIIIH J9CTYpJl MalllMHAMEH OKBITY oHE TpaHchopMep MoJenblepl CaldbICTHIPHLIFAH.
3epTTey MOAENbACPAIH KONTLIA1 opTana OeiliMaeny MyMKIHIITTH KOPCETIM, EeKTeyl TuI-
JIK pecypcTapbl Oap TIAEp YIUIiH jkaHa OaFbITTap YChIHAIBI.

Tannmaynan kepiHin TypFaHIaid, KapacTBIPbUIFAH 3€PTTEYJEpHiH OachiM OeJiri
arbUILIBIH JKOHE 0acKa pecypchl MO Tuiaepre HerizaenreH. Kazak Tl CHSKTBHI armiro-
TUHATUBTI )KOHE PECYPCHI MIEKTEJITEH TIIACP YIIiH OYJI 9AICTEpl TIKEJICH KOJIIaHy dpKe3
triMal 6oma 6epmerini. CoHABIKTaH 1a Ka3a TUTIH/IE SKCTPEMHUCTIK HICOTOTUSHBI aHBIKTAY
K€31H/1€ TUIAIK KYPBhUIbIMFa OeMiMIENTeH KoHE JEPEKTEp TAlIIbUIbIFBIH €CKEPETIH TACLI-
JIep KaXKeT.

gjicTep MeH MaTepuaJaap.

Lepexmep scunay sncone annomayusniay

OKCTPEMUCTIK KOHTEHTTI aBTOMATThI TYpPJI€ aHBIKTAy[blH HETi3i-camajbl >KOHE
OaylaHC cakTajFraH AaraceT Kypy Oousbin TaObuiazbl. O yIIIH QI€YMETTIK JKellIeplieH
MOTIHAIK KapUsIaHbIMJIAp MEH MIKIpJep MapCUHT apKbUIbl )KMHAJIBIIN, KYPBUIbIMJIAIFaH
dopmarka (CSV, JSON) typaenaipineni. Jepekrep aHOHUMACHMIPUIII, UACOTOTHSIIBIK
Ma3MYHFa Kapai TepT caHatka 0esiHei: OeiTaparl, mponarasaa, peKpyTMEHT, paauKalia-
Hy. KopITyCTBIH canachlH TeKCepy YIIIH KUl Ke3ECETIH CO3/Iep MEH TIPKECTEp TaJIaHaIbI,
OyJ1 MOAETBIIH TUIAIK YATUIEpAl TaHyblHA MYMKIH/IK Oepei.
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3eprrey Oapeicsinaa VK, YouTube xone Telegram muiatrdopmanapbsiHa KUHAIFAH
Ka3aK TUTIHAET1 MOTIHEPACH TYPaThIH Kopyc Kypbuisl (1-cyper). XKaunrmsl kopryc kenemi
7150 morinai Kypaasl. Jlepekrep TepT caHaT OOWBIHINA aHHOTAIMsJIAHIBL: propaganda
(1738), radicalization (2050), recruitment (1698) xone neutral (1664). Op MoTiH KeMiHIE
TOPT aHHOTATOp TaparblHaH OarajaHIbl. AHHOTaTOpJap apacbiHnarbl disagreement ce-
MaHTHKAJIBIK eKIYIITHUIBIKTEIH HHANKATOPBI PETiH/E KapacThIPhUIIBI.

Kecte 2 — Kazak TimiHIeTi SKCTPEMHUCTIK KOHTEHT KOPITYCHIHIAFBI UACOIOTUSIIBIK
caHaTTap MEH XHi KOJJaHBUIATBIH CO3EP

Wneonorus Typi JKui xke3neceTiH ce3ep MEH TipKecTep

Pagukaniany «oKapakar ajy», «kasa Tady», «1adybul xKacay», «KapbUIBIC )Kacay», «aTbIIl eJTipy»,

(Radicalization) «OK JKayIbIpy»

Pexpyrment (Recruitment) | «compipiiap/iblH KaTapblHa KOCBULY», «kuhas skacayra 0ipiry», «karapbIMbI3ra KO-
CBUTY»

[Ipomaranga (Propaganda) «Trponarasja», «kapcsl Typy», «JANULI (MILINUM)», «cnam memiaekeTi»

Betitapamn (Neutral) «CO3», KKETY», «aam», «O0Iy», «KYH»

AHHOTanMsIsIay KE€3€HI epeKile MaHbI3Fa ue OOJbIN Ta0bUIaabl, cebedi capariibl-
JapAbIH MiKipi cyObeKTUBTI 00mybl MyMKiH. COHIBIKTaH 9p MOTIH OipHeEIe capariibl
TapanblHaH OaraJlaHbIIl, OJapAbIH MiKip albIpMaIIbUIBIKTAphl XkyMcak Oeinri (soft label)
dopmareiHAa cakTanm anaabl. MyHIAll TOCUT KeNiCHEeYHIUTIKKE HEri3/IeiAreH OKBITY
(disagreement-based learning) onicine HerizaenreH. by sxarmaiiga op6ip MoTiH Oip Ka-
TErOpUsFa HAKThI OCKITIIMEH, BIKTUMANIBIK YIAECTIpIMIMEH cunarTanaasl. by Tocin 6en-
rici3ik MeH cyObEeKTHUBTI albIpMAIIbLIBIKTAPAbl €CKEPIll, MOJAENbIe KYpledi KOHTEHTTI
TRIIPEK eHeyTre, aHbIKTayFa, aKblparyra MyMKiHIiK Oepexi. (Uma et al., 2021) xepcet-
KeH/IeH, KeNiCHeyITIKTep/Il KO eMec, OlapiaH YHPEHy JAEpeKTep carachlH KOHE MO-
JeNbJIIH TYCIHIIPLTY KaOlIeTiH apTThIpabl.

Konpansuiran aepexrepai 6aranay OapbIChIHAA KIaccTap apachlHIarbl TEHCI3IIK,
aHHOTAIUs canachl, COHBIMEHMEH Karap, Ka3ak TiliHe TOoH OipKarap epeKIIeTiKTepAl /e
eckepy KaxeT. EH annbiMeH, CyObeKTHBTI HeMece Oarajiay CHITaThIHIAFbl MOTIHAEP/l Taj-
JlayFa apHaJIFaH Perpe3eHTaTUBTI 9pi ayKbIMIbI OCITICHI€H KOPIYCTHIH O0IMaybl eneyii
mekrey Oonbint TaObutagbl. Konga 6ap aepekTep KHUBIHTHIFBI, 9JIETTe, KOJIeMi JKarblHAH
IIAFBIH, KEKe )Ko0aap asiChIHAA XKacalFaH JKOHE Ka3aKTUIII MOTIHIEP/IiH KaHPIIBIK, OHIpP-
JIK ’KOHE COLIMOIMHIBUCTHKAIIBIK OPTYPIIUIITIH TOJIBIK KaMTH OepMeiiii, Oy 3 Ke3erinzie
QJIBIHFaH HOTIDKEJIEP/I JKaJIbUIay/ bl KUBIHATAIbI.

Kazak TumiHIH arnIFOTHHATUBTI TAOUFATHI MEH MaFbIHATAPABIH )KOFaphl KOHTEKCTIK
TOYEJIUIIr KOCBIMILIA KUBIHABIKTAp TybIHAaTaAbl. CollIeMHIH CEMaHTHUKAJIBIK KOHE Tpar-
MaTHKAJIBIK CaJMarbl KoOiHe KEeKeJIeTeH JIeKceMalapAaH FaHa emec, appukcTep xyiieci
MEH CHHTAKCUCTIK KYPBUIBIMJAP apKbUIbI Ja KaubllTacaabl. byl aBroMarTaHAbIpbUIFaH
OHJIey MPOLIECIH Jie, aHHOTAIMS JKYPri3y ICiH e KypaeneHaipeai. ATanfaH epeKiIeTikTep
€CKepIJIMETeH JKaF/aiia kiaccTapblH Oip-OipiHeH a)KbIpaTbUTybl OypMasaHsbll, Oenriiey
carachlHbIH TOMEHCYIHE aJIbIl KeTyl MYMKIH.

ConbIMEH Karap, TUIAIH MOJIEHHW KOHTEKCTI Jie MaHBI3bl POJ aTKapajbl, OUTKEHI
Ka3ak TiIiHer1 Oaranay HeMece aJ1eyeTTi TOKCHKAIBIK Ma3MYH/IbI TYCIHAIPY KO JKaFJaii-
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Jla KapbIM-KaTblHAC HOpMajapbl MEH OJIEYMETTIK IIApTThUIBIKTapFa Tayenal. Ocipece
3BGEMU3MIEP MEH JKaChIPbIH MarblHa OEpETiH JIEKCUKaHbIH KeH KOJIJIaHBLTYbl Ha3ap ay-
JapTajbl, oJlap UMIUIMLUTTI HEraTUBTI KO3KapacThl, UPOHUS HEMECE acTapiibl Oarasaybl
JKETKI3y YIIIH KUl naniaanansuiaasl. @opmanasl Typae 6eilTapar KopiHeTiH JeKceManap
Oenruii O0lp KOHTEKCTTE KOPJIAMTBHIH HEMece KEeMCITYUIUIK CHUIaTKa he OOJybl MYMKIH,
COHJIBIKTAH OJIapJbl MparMaTHKaIbIK XKoOHE MOJACHU (hakTopiapisl eckepMmeil OipMoHAI
TYpIe XKIKTey KublHFa coraspl. Ochulaiiiia, Ka3ak TUTIHAETI JepeKTepal Ayphic Oaramay
TEpEeH KOHTEKCTyaJIJIbIK Tas1ay, MOTIHJIIK KOPITYC KYpacThIpy MEH aHHOTALMSIIAyIbIH Ma-
MaHAaHIbIPBUIFaH TICUIIEPIH Tajlal eTel.

Mawunaneix oxbimy adicmepi dcane mooenvboep

DKCTPEMHUCTIK KOHTEHTTI aHBIKTAYy YILUIH JOCTYpJIl JKOHE 3aMaHayd MAaIIMHAJIBIK
OKBITY TOCLIACPl KEHIHEH KOJITaHbLTA IbI.

Knaccukansik omicrepre Naive Bayes, Logistic Regression, SVM »xone Random
Forest 1.c.c anropurmaepi xarkbizyra 6oxaapl. Onap marblH J€PEKTEPAE KbUIAAM KOHE
TyciHikTl HoTHXKE Oepeni (Bolatbek et al., 2025).

Tepen okpbiTy Mmoaenbaepi (LSTM, BERT, RoBERTa, CNN) MoTiHHIH ceMaHTHKa-
Chl MEH KOHTEKCTIH TepeHipeK Tycinyre MyMkinaik oepeni (Hasib et al., 2023).

AHcaMOnbIIK Tocuep-OipHele MOJENbIIH HITHXKECIH OlpikTipin, Ooynkam ca-
nachlH apTThipanabl (Mbicansl, Stacking, Bagging, Boosting). Mynpaii 6ipiktipy aaicrepi
KYpJIei UCOIOTUSIIBIK MOTIHAEPAE JNIIKTI apTThIpyFa alTapiablKTaill KOMEKTECEe .

Moaminoi anowvin ana enoey (Preprocessing)

MoTiHAIK epeKTep/l MalluHAIBIK OKBITY MOJIENb/IepiHe JaiiblHaay YIIiH OipHe-
e MaHbI3IbI Ke3eHaep opbiaaanansl (Bolatbek et al., 2025).

1. Tazamay >koHE KaJBITITaHIBIPY: apTHIK OeNrijiepai, ciiTeMesaep MEH 3MOA3HU-
JIEPIi KO¥O;

2. Toxkenunzanus

3. Stop-word cy3risiey: MarbIHACHI3 CO3MIEP/Il AJIBIN TaCTAy KOHE KOHTEKCT1 CaKTay.

4. CTeMMUHT HEMECE JIEeMMaTU3aIMs: CO3AePIiH TYOIpiH caKTay;

byn kapamaap mMozenbre MOTIH/I KYPBUIBIM/BI TYP/IE€ YChIHYFA )KOHE CEMAaHTHKA-
JBIK OalTaHbICTap/bl TUIMAL aHBIKTAayFa MYMKIHJIIK Oepe/i.

Konpansiiran anropuTMaep MEH aliJIbIH ajla OHJICY TOCUTAEPIHIH THIMIUTIT] Ka3aK
TUTIHIH MOP(OJIOTUSIIBIK EpeKIIeNIKTepIMEH Tikenel OaitnanpicThl. Kimaccukanblk Mau-
HAJIBIK OKBITY MOJICTIBJIEP] BEKTOPU3AIIMSI CalachlHa TOyeIi OOJIFaHIBIKTaH, MOTIHI Ta-
3ajiay, HOpMaJIu3alusuIay KoHE KUUTIKKE HET13/IeIreH epeKIIeNIKTepAl TaHaay OJapablH
HOTHOKEJIUIITIH eI9ylp apTThIpajbl; ajl TpaHCc(opMep TUIIHIAETT MOJENbIEP KOHTEKCTIK
aKIaparThl KaKChl MEHI€pPreHIMEeH, JYPhIC TOKEHU3alMs MEH AMOEIIUHT carachlHa ToY-
enni. Ka3zak TUTIHIH armIlOTUHATUBTI KYPbUIBIMBI CTEMMMHITI KUBIHIATHIN, O1p TYOlpaeH
KeITereH (popmanapsiH KacadyblHa OKeJel, Oy cTeMMEepepIiH ISJITIH TOMEHACTY1
JKOHE CO3JIK KCHICTIKTI IIaMa/iaH ThIC YIFauTybl MyMKiH. COHIIBIKTAaH aJI/IbIH ajila OHJIEY
Ke3€HIH/IE arTIIOTUHAIIMSFA OeHIMIEeTeH TOCUIAeP Il KOJIIaHy, all MOJebAep JCHIeHiH e
KOHTEKCTIK SMOeIIUHTTEP 11 Makaanany TuimMai 0onbin Tadbsuiaasl (Ahmed et al., 2024).

Kannvr macin osrcone apxumexmypa
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OKCTPEMUCTIK KOHTEHTTI Taiay KemKaaam bl >kyiie 0obin Ta0buiagbl. AJIbIMEH
VK, YouTube xone Telegram cusikTel miardopmanapiaH MOJIIMETTEP KUHAJBII, aJlJIbIH
ana enieneni. Keilin oap MalmHabIK 5KoHE TEPEH OKBITY MOJIEIbACPIHIE CHIHAKTAH OTE/I1.
Hotmwxkenep mommix (accuracy), Fl-score, precision, recall cusikTel KepceTKimTepiMeH
OarayaHbIl, €H THIMII MOJAENIb TaHAanaabl. MyHAall apXUTEKTypa Kazak TUIIHJEr1 dJe-
YMETTIK eJll MOTIHJEPIH aBTOMATThl Tajljjdy MEH HICOJOTHUIBIK KiaccuuKauusiayaa
oMOeOan 1renriM 0osa ajagsl.

DART-Classic-Ensemble ApxuTektypachl

Kasak TiniHgeri akcTpeMMUCTiK MOeoNormaHe! aHbiKTay xyneci

1. [EPEK MCHHAY Z, ANOLIH ANA SHOEY 3. AHHOTALMANAY (KBN AHHOTATOR) 4. SOFT LABEL K¥YPACTHIFY 5. MOOENGLOER AHCAMENI
BrEyHETT NNATSSDHARIEASH Assioraropnsp (M) [ ————— BERT prishuert monamaip
I, TR M — Tingix Tazanay . A s i W Sk yrecTipin (ol label) BERT mogens 1

(s ermanass, UL, suozis)
a WK g % 8 8 Knacrap BERT mogens 2
Tomereaima Mponsranns
— - +* -
B e
Nasaatiasanmn 2 Papiyrsper BERT monmns N
n Telegram Papsaiamy
Cron-caanepal mow KnecTap (4 waace): LLM ssarammzer | W8N bzt
Pponarsas Pansana e LLM wogems 1
Hopranusauan
Kazax vinimgeri Tcharl apirme wentipy) Pampy Tttt Balirapan i LLM mogems 2
MaTiaNg
HOCH Anratator desagresment - aarapaTTa, CHrman e R
pevivae scoepineal L T e—

|

& MOAENE BOMMAMOAPH 7. DART-CLASSIC-ENSEMBLE (AHCAMENBI OHTARNAHALIFY) KONssancatTii sascar dywcenci
B Mofn e sV, (e TR CamaanIarnas Wperauns MBnAmE AT s TadR sy (MUt ahjectia) Hiarumy * MNSCOrQUSipE CAnhi S TTRDY
fopafng canssaapl o b bigmeskngus ERRGEAY
Moaes 1 y Fl.searm (claificstion quabey] = Wnactipia codmscrivin casray
Magnnn wy Peryrag i Gy
Mogers 2 — Cross-Entropy (calibration) *
L T w0y
& San — 2 OnTpsOaUE aQici
f I - T Pamee=T i OoT o N
M / (AdamwW)
Mogers - e galarization (wesght decay] Wy - L
Cuprniinam camisTap s
wy wy . wy
8. KOPBITRIHAL BONMAM #. KNACCHOMEKALMA Wb bICH! 10, BAFANAY
A An i s TANL, §EC i MeTpanap:
= * ACcuracy
i " k! iyt T - Pracision / Recall { F1
* Macra-F1
Cénifui Ennee Pagumangany Bedrapan = Cross-Entropy (CE)

i, WO AP i Tri RS * Distribution Alignmant (MO}

Cyp. 2. KnbepakcTpeMHU3MHIH HACOIOTHSIIBIK OaFbITTapbIH aHBIKTAY )KYWECIHIH apXUTEKTypackl

2- cypeTTe KHOepIKCTPEMU3MHIH HJICOJIOTUSIIBIK OaFBITTAPBIH AHBIKTAY KYHECIHIH
KaJbl apXuUTeKTypackl kepcerinreH. Onma oneymertik sxemiiepaeH (VK, YouTube,
Telegram) >xuHaIFaH AEPEKTEPIIiH OHACY KOHE MOJICIH KYPY Ke3eHaepi OciiHeIeHTeH.

Hotunxenep :koHe oJiapabl TAJIKbLIAY.

JKypriziireH canpICThIpMalIbl SKCIEPUMEHTTEP/IE KEITICTICYIIUTIKKE HET13/1eITeH YIII
TiKeJIe! calbICThIPbUIATHIH XYiie Oarananasl (DART- Disagreement-Aware Representation
Transformer): DART-4xBERT, DART-4xLLM sxone DART-Classic-Ensemble. baramnay
F1, CE xxone MD merpukanapsl OoiibiHIIa )Xyprizingi, myaaa F1 MoHiHIH skoFapbl O0TysI
Kiaccu(uKaIus canachbiHbIH apTKaHbiH, a1 CE mer MD MoHzaepiHiH ToMeH 00Iybl MOJIENb
BIKTUMAIIBIKTAP/IbI JOTIPEK OaraaiThIHBIH JKOHE aHHOTATOP YJIECTipiMiHE KAKBIHBIPAK
KEeJITeHIH KopCceTe/I.

¥Ycoemburran DART tocininge o71¢i3 MOEbACP/IiH HOTHKEIIEpi caMaKTaFaH aH-
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caMOJIB/TIK OKBITY apKbUIBI O1pIKTIpisial. AHCAMOJIBIIH COHFBI OOMIKaMBbI 9pOip MOACIIB/IIH
BIKTUMAJIIIBIK HOTIDKEJIEPIHIH CaIMaKTalFaH KOMOWHAIMSICH HEeT131Hae ecenTenai. MyH-
Jail TaCLT SPTYPIIl MOAETbACPAIH aPTHIKIIBIIBIKTAPBIH O1PIKTIpIIl, aHHOTATOPJIap apachIH-
JIarbl MIKip albIpMalIbUIBIKTAPBIH TUIMII €CKEpyTre MYMKIHIIK Oepei.

Mopenbi OKbITYy OapbIChIHIAa KOIIMAKCATTHl OHTAWIAHBIPY (QYHKLUACH! KOJIIa-

HbU1IBL. Heri3ri loss GyHKIMsIChI KiaccuuKalys camachlH apTThIpyFa apHajIFaH (LF]},
soft label ynectipimiMeH CoWKecTiKTI OarajiallThIH ( LEE’)~ COH/Iali-aK aHHOTaTOpJIap

MEH MOJIeJTh 00JDKaMIaphIHBIH Al bIPMAITBUTBIFBIH OJIIICHTIH (L M D) KOMIIOHEHTTEPIHEH
Typabl. COHbIMEH KaTap TYpaKTaHIbIpy MYILIECI MOJENb/IIH IaMaaH ThIC YHPEeHYiH 00JI-
JBIpMay YIIIH €HTI31UI].

(LFI}, (GYHKIUACH TEHTepIMCI3MIK KaFaalblHIa KIacCH(pUKAIMUS CanachiH
apTTeIpyFa xoHe Fl-score xepceTkimiiH oHTaimanapipyra OarsitTanabel. Cross-Entropy
(GYHKIUACH MOJIeh O0KaMIapbliH aHHOTaTOpIapAbIH soft label ynectipiMine skakbIH1a-
Ty YIIiH KoiagaHeuiael. Manhattan Distance GyHKIMSICHI MOJETh BIKTUMAIIBIKTAPhl MEH
aHHOTaTopJIap apachiHAarbl disagreement qeHreiH Oaragayra MYMKIHIIK Oepei.

Soft label ynecripimi op kitacc OoMbIHIIIA aHHOTATOPJIAP CaHBI HETI31HE eCernTel-
Iii. AHCaMOIBIIK OKBITY OapbhIChIHIa MOZCIb CaJIMaKTapblHA MIEKTEYJIep KOUBLIBII, OJiap-
JIBIH KOCBIH/IBICHI Oipre TeH OOJIaThIHIal €T KaJIBIITaHIbIPY JKYPT131II1.

3—KecTene KeNiCIeyIIUTIKKEe HET13IeITeH MOCNIbACD YIIH JKYPTi3iareH almsiu-
SUTBIK 3€PTTEY HOTIDKEJIEP] KENTIPUITeH. 3epTTEYIIH MaKCaThl-YChIHBUIFAH KOIIMAKCATThI
OHTAMIAHABIPY (PYHKIMSACHIHBIH KYPaMbIHIAFbl opOip mbIFbIH KoMoHeHTiHIH (L F1, L
CE, L MD) moznens camacbiHa acepiH Oaraay.

Hotwxkenep 6otibiama DART-4XxBERT mozeninae eH yKorapbl HOTHKEIEP KEKe
IBIFBIH (QYHKIMSUTAPBIH KOJJIaHY Ke3iHAe emec, OipHelle MakCaTThIK (DyHKIUSIapIbl
OipikTipy Ke3inae Oaikanapl. Atan aWTkanaa, L MD only koHbuUrypanuscel eH >kora-
pol F1 kepcetkimine (0.9450) xone en tomen MD monine (0.3159) xon »xeTkizmi, Oy
MOJIEIIB/IIH MaKCaTThl BIKTUMAJJIBIK YJIECTIpIMIHE XKaKChIpaK coikecTirin kepcereni. Co-
ueimeH Katap, L CE only ayckace en Temen Cross-Entropy (0.5647) HoTH)XeCiH KopceT-
TI.

DART-4xLLM moneninge eH xorapsl F 1 HoTHX)eci O1piKTIpIATeH MBIFbIH QyHKIIN-
sUTApBIH KOJIIaHy Ke3inae aneiaabl. Atan aitkanna, L F1+L CE xone L F1+L CE+L
MD xondurypamusinaps yiria F1 xkepcetkim 0.9562 nenreitine xetti. by HoTmwkenep
KOIIMAaKCaTThl OHTAMJIAHIBIPY TOCUTIHIH YIKEH TUIIIK MOJIETIbACPMEH Oipre KO TaHbIIFaH-
Jla JKIKTEy carmachlH akcapTa ajaTblHbIH Kepceteni. COHbIMEH Karap, Tek Manhattan
Distance KonmanpUIFaH xaraainga MD kepceTkinn alTapiabIKTaii TOMEHIETeHIMEH, KaJl-
b KJIaCCU(UKAIIMS TJIITT OpJalibIM MaKCUMAaJIAbl MOHTE JKETIIETEH1 OailKasi Ibl.

DART-Classic-Ensemble moneni 6apiblk KoHDUTypanysuiap YIliH TYPaKThl HOTH-
xenep kepcerti. bapiwik xarnarina F1 kepcerkimn 0.9664 nenreiiinne cakranasl, an CE
xoHe MD kepcetkimrepi coiikecinmre 0.5073 sxone 0.2960 mramacwiHga e3repicci3 Kai-
Ibl. Byst kimaccukanbIK aHCaMOMIbIIK MOJIEIBIIH JKEeKe IIBIFBIH (PYHKIUsIapbiHA Ce31MTall-
JIBIFBI TOMEH €KeHIH JKOHE TYPaKThI )KYMBIC ICTEHTIHIH KopceTesi.
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Kecte 3 — Kemicnieymrinikke HETi3A€ATeH MOAETBACP YIIIH aONAIUSIIBIK 3€pPTTEY
HOTHXKeINepi

Source Case F1 CE MD

DART-4xBERT L _FI only 0.942218 0.576611 0.321257
DART-4xBERT L CE only 0.944082 0.564686 0.316206
DART-4xBERT L_MD only 0.945014 0.565900 0.315857
DART-4xBERT L F1+L _CE 0.944082 0.567213 0.317336
DART-4xBERT L FI+L MD 0.943150 0.567156 0.317224
DART-4xBERT L CE+L MD 0.944082 0.565305 0.316422
DART-4xBERT L FI+L _CE+L MD | 0.943150 0.566219 0.316496
DART-4xLLM L FI only 0.955266 0.540463 0.366450
DART-4xLLM L_CE only 0.951538 0.540254 0.357964
DART-4xLLM L_MD only 0.953402 0.558867 0.317810
DART-4xLLM L FI+L CE 0.956198 0.540289 0.358123
DART-4xLLM L_FI+L_MD 0.955266 0.559567 0.318941
DART-4xLLM L _CE+L_MD 0.951538 0.549266 0.326870
DART-4xLLM L FI+L CE+L MD [ 0.956198 0.549643 0.327918
DART-Classic-Ensemble | L _F1 only 0.966449 0.507252 0.296019
DART-Classic-Ensemble | L_CE only 0.966449 0.507252 0.296019
DART-Classic-Ensemble | LMD only 0.966449 0.507252 0.296019
DART-Classic-Ensemble | L _FI1+L_CE 0.966449 0.507252 0.296019
DART-Classic-Ensemble | L_FI+L _MD 0.966449 0.507252 0.296019
DART-Classic-Ensemble | L_CE+L_MD 0.966449 0.507252 0.296019
DART-Classic-Ensemble | L F1+L CE+L MD | 0.966449 0.507252 0.296019

Kanmbl anranna, aOMSUUSIIBIK 3€pTTEY HOTIDKENEPl OpTYpil WIBIFBIH (PyHKIHU-
SUTAPBIHBIH MOJIENb ©HIMAUTITIHE ocep eTeTiHiH kopceTTi. DART-4XxBERT »xone DART-
4xLLM Momenbaepi YIIiH KOIIMAaKCaTThI MIBIFBIHAAPBI O1pikTipy Oenrisii 6ip MeTpuKanap
OolipIHIa HOTHOKeNepai kakcapTkanbiMeH, DART-Classic-Ensemble moznem anarypiibim
TYPaKThI )KOHE TEHIePIM/Ii HOTHIKEIEP KOPCETTI.

4—kectefie OPTYpPIi MOAETBACP YUIIH PETyAspU3alUSHBIH (TYpaKTaHIBIPYIbIH)
ocepi kepcetinreH. baramay kepcertkimrepi petinae F1, Cross-Entropy (CE) xone
Manhattan Distance (MD) MeTpukaiapbeIHbIH 03repici (A) nmakaaaaabuiasl. MyHIa OH MOH
KOPCETKIIITIH 6CKEHIH, all TEPIC MOH OHBIH TOMEHAETEHIH OLIipe .

Hotmwxkenep Ooiibiama DART-4xBERT wmoneninae perymspusamust Oenriiai Oip
KOH(UTYypanusyiap YIIiH OHIMIUTIKTI KaKCapTKaHbIH Kepyre Oonaapl. Ocipece L MD
only xarmaiieiana F1 kepcerkimi +0.002796-ra aptkan, an CE (-0.002809) »xxone MD
(-0.001233) mongepi TomennereH. ConbiMeH kKarap, L FI+L MD koHdurypamusceis-
na CE xepcetkiminig eH yinkeH TeMeHzeyi (-0.009561) sxone MD MoHIHIH kaKcapybl
(-0.004065) Gaitkanael. by peryaspuszansiHbIH MOJSTBIIH TYPAKTHUIBIFBIH apTTHIPHIT,
BIKTUMAJIJIBIK YJICCTIPIMICPIH JAMIPEK COMKECTEHIIPYTe BIKMAI €TKEHIH KOPCETE ],
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Kecte 4 — Perynspuzanus (TypakTaHIbIpy) 9CEpiHIH CaTbICTHIPMAIIBI HOTHKEIEP1

Source Case AF1 ACE AMD
DART-4xBERT L F1 only 0.000000 -0.009044 -0.002399
DART-4xBERT L_CE only 0.000000 -0.000612 -0.000448
DART-4xBERT L_MD only 0.002796 -0.002809 -0.001233
DART-4xBERT L FI+L CE 0.000000 -0.000089 -0.000052
DART-4xBERT L F1+L _MD 0.000932 -0.009561 -0.004065
DART-4xBERT L_CE+L_MD 0.000932 -0.001044 -0.000615
DART-4xBERT L FI+L CE+L_MD 0.000000 -0.001596 -0.001200
DART-4xLLM L_F1 only -0.000932 -0.007097 0.034436
DART-4xLLM L_CE only 0.000000 0.000396 0.001354
DART-4xLLM L MD only 0.000932 0.000086 0.000217
DART-4xLLM L F1+L CE 0.000000 -0.000018 0.000638
DART-4xLLM L_F1+L_MD 0.000000 -0.000001 0.000000
DART-4xLLM L CE+L MD 0.000932 0.000021 0.000429
DART-4xLLM L _F1+L_CE+L_MD 0.000000 0.000005 0.000467
DART-Classic-Ensemble L _FI only 0.000000 -0.000768 0.000271
DART-Classic-Ensemble L CE only 0.000000 -0.000768 0.000271
DART-Classic-Ensemble L MD only 0.000000 -0.000768 0.000271
DART-Classic-Ensemble L _F1+L _CE 0.000000 -0.000768 0.000271
DART-Classic-Ensemble L F1+L MD 0.000000 -0.000768 0.000271
DART-Classic-Ensemble L CE+L MD 0.000000 -0.000768 0.000271
DART-Classic-Ensemble L _FI+L_CE+L_MD 0.000000 -0.000768 0.000271

DART-4xLLM MmopneniHae peryiaspuzanus ocepi aTapiablKTail TYpaKChI3 CHIIAT
kepcetTi. Kelibip »arnaiinapaa MeTpukanapbslH e3repici eTe a3 0011l HeMece HOTHXe-
aepre eneymi biknan erneni. Aran aitkanaa, L F1 only xongurypamuscsinna CE kep-
cetkimri temenaererimed (-0.007097), MD kepcetkii kepicinmie Harmapnar (+0.034436)
octi. backa koHpUrypanusiap yiIiH e3repicTep Heire >KakblH 0onabl. by ynkeH Tinmik
MOJIeTIbIEP/Ie TYPAKTAHIBIPY SCEPiHIH MIEKTEYIl EKeHIH KopCeTe .

DART-Classic-Ensemble mozneninne 6apibik koHpuUrypauusiiap Ooibiama Oipaeit
e3repictep Oalikanabl: F1 esrepmeren (AF1 =0.000000), CE xepceTkiii a3iamn xakcapraH
(ACE =-0.000768), an MD mamans! aptkad (AMD = 0.000271). byn Hotuxenep kiaccu-
KaJIbIK aHCAMOJB/IIK TOCIIIH OacTanKbla TYPAKThI )KYMBIC ICTEUTIHIH KOHE Peryispu3a-
IIUs1 HT13UITeHHEH KeWiH KOpCeTKIIITepAiH alTapabIKTail @3repMelTiHIH KopceTe/i.

XKannel anFanaa, Kypri3uireH Tanjgay peryiaspusanus 9CepiHiH MOJENb TypiHe
Toyenni ekeHiH kepceTTi. DART-4xBERT moneni Typakranasipyan keOipek naia ajaraHn
6onca, DART-4xLLM moneninze acep anci3 6aiikanapl, anm DART-Classic-Ensemble mo-
JelTi )KOFapbl TYPAKThIIBIK KOPCETT.

5—kecrtezie UACONOTHUIBIK OaFbITTapAbl KiIaccupuKamsiiay MiHAETI YIIIH opTyp-
J1 arperamnysi CTpaTerusulapbIHbIH THIMILIIT CaTbICTBIPBUIABL. 3epTTeyae YII TICLT Kapa-
CTBIPBULIBL: KOMUIUIIK Jaybic 6epy (Voting), KapamaibM opTalia MOH apKbUIbl OipiKTipy
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(Averaging) »xoHe OHTalaHABIpbUIFaH canMmakTanraH arperanusi (Optimised). baramay
yuiiH F1, Cross-Entropy (CE) >xone Manhattan Distance (MD) metpukanaps! naiiaana-
HBUIJIBL.

Kecte 5 — Arperanus crparerusiiapbl OOWBIHIIIA CATBICTHIPMAITBI HOTHKETIED

| Source || Dataset || Method || Fl| CE| MD)|
IDART-4xBERT | [Voting | 0943150 0563491 0316266
IDART-4xBERT | [Averagine || 0943150 0565491 0316266
IDART-4xBERT | lOptimised || 0943150/  0.566219|  0.31649¢|
[DART-4xLLM | [Voting | 0943150]  0613275]]  0.525520]
IDART-4xL.LM | Maeomormamem |[Averaging || 0.945946|] 0613275 0.525520)
[DART 4xLLM | Oermap lonumised || 0956198 0549643 0327914
IDART-Classic-Ensemble | [Voting | 0961789  0492901]|  0.328111]
IDART-Classic-Ensemble | Averagine || 0959925  0492991|  0328111]
IDART-Classic-Ensemble | lOptimised || 0966449 0507252  0.296019|

DART-4xBERT mogeni yuriH OapiiblK arperanus TOCUIIEpl YKcac HOTHDKETEp
kepceTTi. Voting koHe Averaging oJicTepiHAe KOPCETKIITEpP TOJBIK colikec kemim, F1 =
0.943150, CE = 0.565491 »xone MD = 0.316266 mouaepine xerti. An Optimised ctpa-
terusicel ke3inae F1 xepcertkimti e3repmereHimer, CE (0.566219) sxone MD (0.316496)
MOHJIepi a3man e3repi. by xarmaiina Kypaesi calMakTalfaH arperaiisiHbIH aiKblH ap-
THIKIIBUTBIK O€pMeTeHi OaiKaIbl.

DART-4xLLM wMoneninae arperaiusi TOCUIACPIHIH ocepl alKbIHBIpaK Oaiikai-
nel. Voting omici ke3inne F1 kepcerkimt 0.943150 neHreiiinne kayica, Averaging oici
HOTWKEH1 xkakcapThin, F1 = 0.945946 monine xetki3ai. EH sxorapel HoTxke Optimised
tociminge anbiHabl: F1 kepcerkimn 0.956198-re neiiin ecimn, CE moni 0.549643-ke, an MD
kepcetkinm 0.327918-re aeitin ToMeHneni. by HOTHXKe canMmakTapabpl aBTOMATThI TYPJIe
OHTAMIaHIBIPY OpOip MOJENBAIH YJIECIH THIMII KaiiTta GesreHiH kepcereni. OnTuMmsa-
[IUS HOTHKECIH/IE aJIbIHFaH caliMaKTap TE€H eMec OOJIBIT KaJIbITAaCcThl, OYJI KeHOip MOIeIb-
JEPJIiH MIenTiM Kadbuiiayra KeOipek yJiec KOCKaHbIH OUIipesi.

DART-Classic-Ensemble Mozeni yuriH e arperamus CTparerusjaapbl apachIH/IaFbl
alpIpManIbIbIK Oaitkanael. Voting omici F1 = 0.961789 notmxkecin kepcerce, Averaging
Tocuminae kepeetkim aznan remenaeai (F1 =0.959925). An eH sxorapbl HoTH)e Optimised
crpareruscbiaaa anbiHAbl: F1 = 0.966449 xxone MD = 0.296019. byn ancam6ib immiHae
MOJIEITIBJIEP/IIH SPTYPIIl caMaKKa ve OOJTyhI JKaJIIIbl CalmaHbl KaKCcapTaThIHBIH KOPCETE/].

JXKanmel anraHa, abIHFAH HOTIDKEINIEp KapamaibiM Jaybic Oepy MEH opTaiia MOH
apKbUTBI OIPIKTIPY 9AICTEpiHE KaparaHJa OHTAWIAHIBIPbUIFAH arperaius CTpPaTeTHsChl-
HBIH THIMIIpeK ekeHiH kepceTTi. Ocipece DART-4xLLM sxone DART-Classic-Ensemble
MOJIETIbIEp] YIIIH calMaKTapbl aBTOMATThl Typle Oeiimiaey kiaccu(uKkalus carmachlH
apTTHIpyFa KoHE MOJIEIIbJIEP apachIHIAFbl KETICTISYIIUTIKTI THIMI1 TTaijanaHyFa MyMKiH-
Tk Oepi.
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DART-4xBERT Kypuvinvimvil Kenetmyze apHaleaH KOCbIMULA SKCnepumenmmep

Herisri DART HoTwxkenepiH anfaHHaH KeWiH YCHIHBUIFAH KYPbUIBIMHBIH
TYPaKTbUIBIFBI MEH KEHEWTUTy MYMKIHAINH Oaranay YIIIH YII KOCBIMIIA 3KCIIEPUMEHT
KYprisuiai: optimization algorithm aysicThipy, temporal disagreement MoneniH €HTi3y
xKoHe ensemble diversity metric Heri3iHAeri KalWta cajMakTtay. byn Toxipubenep Heris-
ri DART 4xBERT koH}urypaiuschlH TOJIBIK aJIMAaCThIPY YIL1H éMeC, OHbIH CE€31MTaJIIbIFbIH,
OPHBIKTBUIBIFBIH KOHE KOCBIMIIIA KaKCAPTy MYMKIHIIKTEPIH TEKCepy YIIIH OPbIHAAIIBL.

Bipinmi KockIMIITa SKCTIEpUMEHTTE aHCAaMOJTb calIMaKTaphIH 137Iey/11H 0anaMa Tocui
petinae Particle Swarm Optimization (PSO) xonnansuinbl. by sxepae weak predictor-niep
e3repriiMeit, Tek Oacranksl Differential Evolution anroput™MiHiH opHbIHA XKaHA OHTallIaH-
IbIpy 9Mici nmanananbuiael. Hotmxkenep 6oiibiama PSO oxici Herisri DART HoTmxkeciH ic
Ky3iHae Kaifranaasl. CoHbIMEH KaTap cross-entropy KilrkeHe ecirl, ain manhattan distance a3-
nan Tomenaeni. byn 6acranker Differential Evolution memimiaig XeTK1TIKTI THIMTI O0JTFa-
HBIH sk0He PSO of1iciHIH OCBI HOTM)KEHI TYPaKThI TYP/E KalTajail amaTbIHbIH KOPCETTI.

Exinmn skcriepuMeHTTe YaKbITTHIK Kemicneymiik (temporal disagreement) tocii
3eprTeni. JlatacerTe HaKThI yaKbIT OenTiiepi 00JIMaraHIbIKTaH, YaKbITTHIK KOHTEKCT MOTIH-
HEH aJIbIHFaH yaKbITThIK-OKUFAJIBIK jKaHaMa TOITap apKbUIbl MOZENbAeH 1. Xabapiamanap
future _mobilization, ongoing_event, post _event, political theme xone atemporal other ca-
HaTTapblHa OeJiHIMN, 9p CaHaT YILIH JKeKe aHcaMOJb calMakTapsl yiperinal. HoTmxkecinae
temporal-aware mozens baseline HyCKacbIMEH CalbICTBIPFaH/Ia KOFAPhl HOTH)KE KOPCETTI.
EH >xoraps! kenicnieynrimik neHreii political theme canarbinia Gaiikanica, eH allKbIH ©CIM
future_mobilization ToObiH1a TipKenal. By annotator disagreement KepceTKIIIHIH Ma3MyH-
HBIH YaKBITTBIK-OKUFAJIBIK KOHTEKCTIHE TOYEN/Il 03repyl MyMKIH €KeHIH KOPCETTI.

YuriHIn SKCIEpUMEHTTE aHcamOib IHIHAETT MOJEIbAep OPTYpIUIriH Oara-
Jay YUIIH KOCHMHYCTBIK opTypiaulik (cosine diversity), xencen—IllenHoH oprypiiiiri
(Jensen—Shannon diversity) »oHe aHCaMONBIIK Kenicneyminik koddduiueHTi (ensemble
disagreement coefficient) KonnanbUIAbl. AJNBIHFAH HOTHXKenep OolbiHIIA disagreement
coefficient eq TuiMI1 TOCT OONIBL: accuracy xoHe macro-F1 e3repmerenimMen, cross-entropy
KiIlIKeHEe KepceTKimke ocirn, ax Manhattan distance Temenneni. An kairan diversity-aware
Tacinzaepi baseline HOTHKECIHEH achIIl TYCIIEI].

Kanmel, KOChIMILIa SKCHEPUMEHTTEP 1IIIHAE €H MPAKTHKAJIbIK THUIMII HOTHXKE
temporal disagreement Tocinminae Oalkanabl, ce0edl 01 KIaccupuKalus carachlH HaKThI
xakcapTTbl. A1 PSO xone diversity-aware weighting sgictepi HerizineH DART sxyiiecinin
TYPaKTbUIBIFBIH, aHCAMOJIb KYPBUIBIMBIH KOHE BIKTUMAJIBIK KaauOplieylH Tanjay YIUiH
an aiasl OOJIIbL.

Kazak TimiHAeri NCuXOoIMHIBUCTHKAJIBIK MOTIHAEP/1 KIKTEY YIIIH KYPri3UIreH 3Kc-
MIEPUMEHTTEP/IIH HOTIDKETIEP] /1€ allblHFaH OOJIaThIH. 3epTTEYAiH MaKcaThl-aHHOTATOpJIap
apacbIHarbl kenicneymiaikrepal (Disagreement) eckepin ©HIENTeH IepeKTep HET131H1e €H
THIMJII MOJIETBIIK KOMOWHAIMSIHBI aHBIKTAy Ooiabl. Momenbaep/ain Tauimautiri Precision,
Recall, Accuracy, F1-score sxone ROC AUC meTpukanapsl O0ibIHIIIA OaFragaH/IbI.

bipinmi kombunanusaga Disagreement enneyi men PLAM 6Genrinepi TF-IDF Bekro-
PHU3AIMUACHIMEH KOHE JOCTYPIIl MAITMHAIBIK OKBITY aJITOpUTMIEpiMeH Oipre KOJTaHBLIIbI.
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Hormxenep 6oiibiHIna eH sxoFrapbl kepcetkimtepal SVC moaeni kepcerti. by monens
OaprbIK Oaranay MeTpHUKaIapbl OOWBIHIIA OaCKa KJIACCUKAIIBIK aJITOPUTMICPACH KOFAPHI
HOTHKE Oepill, I9CTYpIIl TOCUAEp 1IIIHAE €H TUIMIICI PETIH/E aHBIKTaJbI.

Exinmi komOuHanusana Motinaepal yeoiny yuin BERT smOeanunrrepi naiinana-
HbUIBIM, oJap PLAM GenrinepimMen OipiKTipiial. By Toci KilacCuKaIblK MOJIEIbIEPMEH
CaJBICTBIPFAH/Ia JKOFAPBI HOTIDKENEPTe KOJ kKeTKi3mi. Accuracy kepcetkimn 95,1 %-ra
xeTtin, ROC AUC moni 99,6%-1an acTbl. ByJ1 HOTHXe KOHTEKCTIK TUIAIK MOACIbACPAIH
TICUXOJIMHIBUCTUKAJIBIK €PEKIETIKTEPAl THIM/L TypAe OeiiHenel anaTblHbIH KOpCEeTTI.

Y mriann komOuHanusana BERT sm6enauartept LSTM HelpOHIBIK sKeITici apKbUTbI
enjienin, keiiin PLAM 6enriniepiMen OipikTipiiai. AJIBIHFaH HOTHIKENEP A€ OTe KOFaphl
OonranbIMeH, Herisri meTpukanap OoibpiHma BERT + PLAM kxoMOuHaInusChIHAH COI
TemeH 0o ibl. by sxarnaiina BILSTM ka0atbiH Kocy MOJEINb/IIH canachlH alTapibIKTai
apTThIPMaraHbl OAMKaJIbI.

XKanner anranna, >KCIEpUMEHT HOTHXKenepl OOMbIHIIA €H KOFapbl KepceT-
kimmrepai Disagreement + PLAM + BERT komOunanusicel kepcerti. COHIBIKTaH Ka-
3aK TUTIHJET] TICUXOJWHTBUCTUKAIBIK MOTIHIEP/1 KIKT€y MIHJIETIH/IE IO OCHI TOCUI €H
THIMJII MOJICJIb PETIHIEC TaHIAJIIbI.

Kecre 7 — DART KypbUIbIMIIbl KEHEWTYTe apHajifaH KOCBIMILA 3KCIIEPUMEHT-
TepAiH HOTIKETEPI

DKCHEepUMEHT Hycka Accuracy ROCAUC | CE MD

Optimization algorithm | Differential Evolution 0.9432 0.9421 0.9961 0.5678 |10.3177
Optimization algorithm | PSO 0.9432 0.9421 0.9961 0.5678 | 0.3177
Temporal disagreement | Global baseline 0.9441 0.9434 0.9962 0.5503 | 0.1906
Temporal disagreement | Temporal-aware DART [ 0.9459 0.9450 0.9962 0.5496 | 0.1902
Diversity metric Baseline DART 0.9441 0.9434 0.9962 0.5503 | 0.1906
Diversity metric Disagreement coefficient- | 0.9441 0.9434 0.9962 0.5502 | 0.1906

aware

JKypri3iireH 3KCiepuMEHTTIK 3epTTeyIep MOJEIIbEp apachlHAAFbl 9[iICHAMAJIBIK
eMec, HaKThI TOXKIpUOEeTiK albIpMaIIbUIBIKTAP/Ibl AHBIKTayFa MyMKiH/IK Oepeni. Knaccu-
KaJIbIK MallIMHAJIBIK OKBITY Mozenbaepi iminae Logistic RegressiontPLAM, an Tpanc-
¢dopmepiik apacbinna BERT+LSTM mopeni 6apnblk MeTpukaiap OOWBIHIIA KOFaphl
HoTwke Oeprenairin (Mussiraliyeva, Bolatbek, & Baisylbayeva, 2025) 3eptrey Kymbl-
ChIHAH Kepyre 0oJaibl. ATainFaH TMOpU] TOCLT Ka3aK TUTIHIH arNIIOTUHATUBTI KYPBUIBIMBI
MEH CEeMaHTHKAJIBIK KYPAECIUIITiH eCKepreH/ie KOHTEKCT MeH PeTTUTIKTI Oip yaKbITTa MO-
JIeNb/Iey TYPFBICBIHAH €H YTHIMJIbI TOCT €KeHiH aiiKbIHai1pl. COHABIKTaH KOJAAHbUIFaH
o/iCTEPiH TUIMALUIIT TEOPUSUIBIK eMec, Ka3aK TITIHJerT HAaKThl KOPIYCKa HETi3JeNreH
HKCIEPUMEHTTIK TaJlJjay apKbLIbI 1SJIEIACH/I].

KopbIThIHABI.

JKypri3uireH moiy HOTHXKECIHJIE 9JICYMETTIK JKeJiJIiep MEH MEeCCeHKepIepaeri
HKCTPEMHCTIK KOHTEHTTI aHBIKTAay MJceseci 3aMaHayd LUQPIbIK KOFAMHBIH €H ©3€KTi
OarbITTapBIHBIH Oipi €KeHi aHbIKTaNAbl. UHTEepHETTer1 aKknapaT KeJIeMiHiH KapKbIH/IbI 6CYy1
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MEH MaiaanaHyIbIapablH OCICEHIUTITN dKCTPEMHUCTIK KOHE JECTPYKTHUBTI HJICsIIapablH
TapaJyblHa KOJIAWJIbI OpTa TYFBI3bIIN XKaTblp. MyH1ali Ma3MYH KOFaMHBIH TYPAaKThLIBIFBIHA,
VITTBIK KayITICI3/IIK TIEH aKMapaTThIK KEHICTIKKE TIKEIeH Kayill TOHIIPEel, COHIBIKTaH OHBI
Jiep Ke31H/1e aHbIKTall, aBTOMATThI TYPJIE CY3T1JIeH OTKI3y aca MaHbI3/IbI.

DKCTPEMUCTIK HCOJOTUSHBIH HETI3r TypJepi-iporaranjia, peKpyTMEHT JKoHe pa-
JIUKaJIIaHy-Ma3MYHbl MEH MaKCaTTaphl JKarblHAH €PeKIIeJICHIeHIMEH, YIIeyl e KOFaMfa
WICOJIOTHSUTBIK BIKMANT eTyre OarbITTanFal. Ka3zak TUTIHAETI oJIeyMeTTIK Meua KeHICTITiH-
Jie MYH/Iali KOHTSHTTI TaJijay MeH Kiiaccu(uKanusiay YIIiH carajbl 1aTaceT Kypy Kepek,
aHHOTAIUSIAY CAllaChIH apTTHIPY KEPEK yKOHE MAITMHAIIBIK OKBITY 9IICTePiH THIM/II KOJIAa-
HY KaXKerT.

Jlepexrepi kuHAy Ke3€HIHE 9JICYMETTIK KEJIUIePACH alblHFaH MOTIH/IIK KOHTSHT
KYPBUIBIMIAJIBII, TOPT HEri3ri kiaccka (OeiTapar, rmporaraiaa, peKpyTMEHT, pajrKaiia-
Hy) Oemineni. by xopryc Ka3ak TUTIHAETI HICOJIOTHSIIBIK MAa3MYH/IbI 3€pTTEyTe apHAIFaH
MaHbI3Ibl 0a3a KaJIbINTACThIPaabl. AJl aHHOTAIMSJIAY MPOIIECIHIE capariibuiap apachiH-
JIaFbI MIKIp albIPMAaIIbUIBIKTapbIH eckepeTiH disagreement-based learning Tociii eHrizinyi
JIEpPEeKTep camachlH jKaKcapra Tycemi. MyHaai oic MOTIHACPAIH €KDKAKTBUIBIFBIH YKOHE
OeNTiCI3MIK JEHIeHiH eCKepe OTBIPBIN, MOJEIbI€ UACOJOTHUSIIBIK Ma3MYHIbI AANIIpEK opi
HaKTBIpaK TYCIHyT€ MYMKIH/IIK KacanIbl.

MalmHaIbIK OKBITY TYPFBICBIHAH JOCTYPIIl 9JICTEp MEH TEPEH OKBITY apXHTEKTY-
panapsl Oipire OTBIPHII, aHCAMOJIB/IIK MOJIEBACP aPKbUIBl HOTHKEIICPAIH QNI apTThI-
pyFa Oomapl.

MoTiH/II aJIIBIH aJla OHJCY Ke3eH aepi-Ta3anay, KalbIITaHIbIPy, CTEMMHHT, BEKTOPH-
3a0Us )KOHE TOKEHU3AINA-MOIENbIIH IJJIIII MEH CEHIMIUIITIH KaMTaMachl3 €TeTIH MaHbI-
31161 TEXHUKAJIBIK HET13 O00JbI TaOblIaabl. OChl OMICTEP/IIH KEIICHI dJICYMETTIK XKel Jie-
PEKTEpiH aBTOMATTAHIBIPBUIFaH TYPJIE OHICYTEe, UACONOTHSIIBIK SPEKIIETIKTEPiH TajaaayFa
’OHE SKCTPEMHCTIK Ma3MYH/IbI YaKThIIbI OP1 HAKTHI aHBIKTayFa MYMKIH/IIK TYBIHIaTa Ibl.

JKYMBICTBIH HETi3ri Makcarbl-Ka3akK TITIHIET] SKCTPEMUCTIK KOHTEHTTI aBTOMATThI
TYpJE Tanjaay YIIiH oJiCHAMAJIBIK HET13 KaJbIITaCThIPY JKOHE KOJNJIAHBICTAFbI TOCUIACPIIH
MYMKIHIIKTEPIH JKyHeney OONFaHIbIKTaH, 3epTTey OIpIHII KE3CH 1€ TEOPUSIIBIK KYPhLITbIM-
JIbI KypyFa OarbITTasIbl. O1eOneTTepre CyiHeHe OThIPHIIN JKacalFaH CabICThIPMaJIbl TalIay
HOTHOKEJICPl apXUTEKTypa, aHHOTAIUS CTPaTerusuIaphl )KOHE MOACIBIIK TaHIay OOMBIHIIA
aBTOPJIBIK TUITOTE3aJIap/Ibl aHBIKTAayFa MYMKIHJIIK Oepi.

JKanmer anrana, 3epTTey KOpCETKEH e, Ka3akK TUTIHIET oJIeyMETTIK JKeJijaep MeH
MECCEHDKepIIepieri SKCTPEMHUCTIK KOHTCHTTI aHBIKTAy YIIIH JKacaHIbl WHTEJUICKT, Ta-
OWFM TUIII OHJLY, KEeIICIICYIIUTIK HET131HIeT] OKBITY 9ICTepiH OIpIKTIpreH KemeH/ Il Kyie
THIMJI mIenriM 0oJein TabbuTaabl. MyHIal TOCciT KMOEpKAYINCi3aiK JeHIeHiH apTThIpyFa,
KOFaMJIarbl UICOJIOTUSIIBIK TYPAKTBUIBIKTBI CaKTayFa j)KOHE OTaHBIK aKITapaTThIK KeHICTIK-
Ti KOpFayFa eJieyJi yJec Koca anajbl.
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