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1-CEKIINA. IIEJAT'OI'MKA, IICUXO0JIOI'USA )KOHE BIVIIM BEPY
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OPTA MEKTEIITE EPEKIIE BIVIIM BEPY KAXKETTI/IIKTEPI AP
OKYHIBUIAPFA ®13UKAHBI ) KACAH/IbI UHTEJUVIEKT APKbIJ/IbI
OKbITY 9AICTEMECI

P.JK. Caxamoea
«Capcen AmamkosioB arbiHAarbI [TIeFeic Kazakctad yHuBepcureTi» KE AK, Ockemen, Ka3zakcran
it K| y ) s K

CaxaroBa Paiirynn JKapxaHKbI3bl — 2 KypC MarvcTpaHThl, «DH3MKa KaHe TeXHOJIOTHsiiap» Kadeapacsl,
«IT >K9He >KapaThbUIbICTAHY FBUIBIMZAPEI >KOFapbl MeKTedi, «CapceH AMaHX0yIoB aThiHAAFbl LIIBIFBIC
Kasakcran ynusepcureti» KE AK, Ockemen, KasakcraH.

Fpuibimu xerekmici: bekracoBa I'ynbcym CadyaHoBHa — Pu3vKa >koHe TeXHOMIOTHsIap KadeapachIHbIH,
KaybIM/IaCThIpbIIFaH Mpodeccopsl, ¢uiocodusi FbIIBIMAPBIHBIH, KaHauzaThl, «CapceH AMaHKO/I0B
areiHgarsl Lbreic Kasakcran yHuBepcuteTi» KE AK, OckemeH, KaszakcTaH.

© P.X. Caxatoga, 2026

AnHoTaumua: Makanaza opTta MekTenTe epekie 6iniMm Oepy Kaxerrimiktepi (EBBK) 6ap
OKylIblapFa ¢u3MKaHbl >kacaHfpl wuHTe/iekT (PKIM) Kypangapel apKbLibl OKBITYIBIH dfiCTeMesiK
MYMKiHZiKTepi KapacTeipbuiafipl. OKy MaTepuasbiH OKYIIBIHBIH, )KeKe KaKeTTijliriHe OeiiMaey, hU3MKabIK,
yrFeIMAapabl  GipHerie dopmarta TYCiHZipy, TamichklpManap/ibl capanay XoHe >Kefliesq Kepi OaimaHbIC
YUBIMAACTBIPY JKO/Aapbl cumatTanagbl. KW KypangapblH UWQPIIBIK, CUMY/SLUs/IapMeH, A3CTYpJi
ToXiprbesepMeH >koHe MYFa/liMHIH Te[arorukaiblK KOJZAAybIMeH YHIeCTipyZiH MaHbBI3bI KepCeTiesi.
CoHbBIMEH KaTap akKIapaTTblH [YPLICTHIFBIH TeKcepy, nepbec fepeKkTepii KOpray >KoHe TeXHOJIOTHSHBI
KayarThl TlaiijasaHy Macersesiepi TanjaHa/bl.

TyuiH ce3Jep: >KacaH/bl UHTEJIEKT, epeKiie OiiM Gepy KaKeTTiiKTepi, MHK/IIO3UBTI OisiM Oepy,
(hM3UKaHbI OKBITY 9/liCTeMeci, capasan OKbITY, LUGDPJILIK, CUMYJISLINS, )KeKe OKY TPaeKTOPHSICHI.

Kipicme

Kazipri 6inim 6epy >kykeciHiH, MaHbI3AbI MiHAETTEPiHIH 0ipi — 9p OKYIILIHBIH carasbl 6imim
alyblHa KOJIalsIbl JKaF[all jkacay >kKoHe OHbBIH OKY Y/epiCiHe TOJIBIK KaTbICYblH KaMTaMachl3 eTy.
Wuksmo3uBTi 6iniM 6epy >KaFmalbIiHAQ OKYIIbUIAP/AbIH, OKY KapKbIHbI, aKapaTThl KaOblaaay TaCiJi,
KOMMYHUKAIUS/IBIK, MYMKiHZiKTepi MeH Oimimaik KakeTTimikrepi apTypai 0o0mybl MyMKiH.
CoHJBIKTaH MyFaliM OKY Ma3MyHbIH YChIHY/bIH OipHellle >KOJIbIH KapaCThIPbIM, TarchpMasiap/bl
OKYIIIbIHBIH, MYMKIiH/IiI'i MeH Ka@)XKeTTi/liriHe Kapaii OeitimMeyi Kaxer.

du3nka mOHI TaburaT KyObUIBICTApbIH TYCIiHZIpyTre, 3aHIBUIBIKTapAbl aHbIKTayFa >KoHe
TIKIpHUOesK /aFaplIapbl Ka/lbIITaCThIPDyFa OarbITTasFaH. Ajlaiija KyIl, SHEPTHs, 3JIeKTP TOTHI,
KbICBIM HeMece KO3FasbIC CHUSKTHI YFbIMZAp KelOip OKYIIbLIap YIIiH aOCTpakTi 00Iybl MYMKIiH.
dopmynanapMeH >KYMBIC icTey, TpaduKTepZi OKy, ToxKipube HOTWIKesepiH Tajjay Za KOCHIMIIA
KOJIay bl KaKeT eTyl bIKTUMasi. OCbl TYPFbIJAH ajfaHja ’>KacaH[bl MHTe/UIEKT Kypasjapbl OKYy
MaTepuasblH 9pTYpJi Qopmarra YCbIHYFa, TYCIHAIDYZi >KeHiIZeTyre >koHe OKYIIbIFa Ke3eH-
Ke3eHiMeH KeMeK bepyre MyMKiHJIK Oepe/i.

3eprreyaiH Makcatel — opta Mektente EBBK 6ap okymisinapra ¢usvkansl KU Kypangapsi
apKbUIbl OKBITY/IbIH d/licTeMesliK >K0o/JapblH alKbiHAay. OCbl MakcaTKa >KeTy VIIiH WHK/IH3UBTI
(u3vKa cabarbIHZIAFBI BIKTUMA/ KUbIHIBIKTAp KapacThIpblnael, XKU-miH OeliMey >koHe capasay
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MYMKIiH/iKTepi Ta/nfaHazpbl, cabakTa KoygaHyFa 00aThiH TarckipMa yiarici MeH Garanay Tacinzgepi
YCBIHBLIA/IbL.

1. ®u3uKaHbI MHK/IIO3UBTI OKBITYABIH d/licTeMe/TiK Heri3gepi

Epekiie 6iniMm 0Oepy Ka)KeTTUTIKTepi OKYIIBIHBIH OKY VZepiciHe KaThbICybl >XKdHe OKY
MakcaTTapblHa >KeTyi YILiH KOCBhIMILIA yKaFjalnap/bl, apHaibl 3/licTep/ii HeMece OKYy MaTepHasibIH
Oefiimzeyli KakeT eTyi MyMKiH ekeHiH Oingipeni. OKyIIbUlapblH Ka)KeTTilTiKTepi Oipgeit
OosMaraHZBIKTaH, Oap/biFbiHa Oip FaHa OKBITY TIC/IiH KOJJAHy apAalbIM THiMAL 6osia Gepmetizi.
MyFastiM OKy MakcaTbIH CaKTai OTBIPBII, aKIapaTThl KaObUIZay, >kayar 6epy >koHe OiiMiH KepceTy
)KOJIZIAPbIH UKeM/li YIbIMJACTBIPYBI KEpeK.

VIHKM03UBTI Gu3nKa cabaFbiH/ja KOPHEKIK, HAKTBI To)KipuOe, KbICKA 3pi aHbIK, HYCKAYJIbIK,
KaZaM/IbIK TYCiHZIpy, KalTasay >koHe >keZiesl Kepi OalilaHbIC MaHBI3[[bl OPbIH asafibl. MbIcasibl,
«3MeKTp Ti30eri» TaKpIPHIOBIH OKBITY/la MYFaliM a/ifibiIMeH Oarapesi, IIaM >KoHE OTKi3rill
CBIMJAP/IbIH, HaKThl YAriciH Kepceredi. OmaH KeliH Ti30eKTiH CbI30aChIH YCBIHBIM, HAMPILIK
CUMYyJISALUsiIa  OeIeKTep/li OpHAIaCThIPY/ibl YibIMAACThIpabl. COHBIH/AA OKYIIbIZAH Ti30EKTiH
YKYMBIC iCTey IIapThIH aybI3Ilia, >ka30ailia HemMece Cbi30a apKpl/Ibl TYCIH/IpDY Cypasia/ibl.

Oky MaTepuasbiH OeliiMZiey OKy MakcaTblH TOMeH/eTy aereHzi Oingipmeiai. Kepicinie,
OKYLIbIFa COJl MaKCaTKa >KeTy/iH KOJ/DKeTIMJi >KOJbIH YChIHY/Abl Ke3eiai. bip oKyllibl >kayanTbl
ayb3mia Oepce, ekiHiiici cbi30a, TaHJ@y HyCKajapbl Hemece KbICKa >ka30allla >kayarl apKplibl
OimiMiH Kepcete anazbl. MyHzall MKeMZIIIK OKYIIBIHBIH JepOecTiriH >koHe cabakka KATHICYBIH
KOJIJal/Ibl.

2. JKacaHjapl MHTe/UIeKT KypPa/l/JapbIHbIH OKbITYJAarbl MYMKIiH/iKTepi

KU xypaniapbl MyFajiiMre oKy MITiHiH JKeHiieTyre, KypZesi YFeIM/IbI OipHele TaCiiMeH
TYCiHZipyTe, TarchipMasapfbl JeHreiire Oesyre >KoHe MbIcasnjap a3ipieyre KemeKTece asajibl.
Okyuibl YIIiH MYHJiaidk Kypaijap KOCbIMILA TYCiHiKTeMe ajy, eCemTi LIelly KaJaMJapblH Kepy
HeMmece ©3 jkayaObIH TeKCepyre apHajFaH >KeTeKIli CypakTap ajy MyMKiHAiriH Oepezi. By
MYMKIiHZIKTep OKYILBIHbIH >KaCblHa, OKY MakKCaThlHa, MeKTeNTiH LU(PIbIK cascaTbiHa >KIHE
JlepeKTep/ii Kopray TajanTapbiHa ColKeC KOJ11aHbUTybl KepekK.

XKU-ni dusuka cabaFbiHAa KOMJAHYZABIH HeTi3ri OarbITTapbl TeMeHzerigei. BipiHimigeH,
MITiHJi OeliM/iey apKpl/ibl FEUIBIMUA TePMHUH/EP/i CaKTall OTBIPHIT, CoMeMepAi KbICKAPTyFa >KoHe
YFBIMZIAPbl KapamaibM TiiMeH TyciHgipyre OGosazel. ExiHimigeH, kendopMaTTel TyCiHAIpY Oip
YFBIM/IBl MOTiH, KecTe, Ka/JlaMZbIK HYCKay/bIK HeMece Cbhi30ara apHajFaH CHTIAaTTaMa apKbLIbl
YChbIHYFa MYMKIiHZIK Oepezi. YiuiHmnigeH, 6ip OKy MakcaTblHAa apHajFaH OacTarKbl, OpTa >KIHE
Kyp/JeJlipeK TaricbipMarap JaiblHAar, OKyIIbllapFa Colikec HYCKaHbI TaHAayFa 00/ajpl.

Teprinwiznen, KM ecentiH wiewrivin OipgeH Gepmei, ¢opMysaHbl TaHZAAy, LIamasaap/bl
aHBIKTAy >KoHe eJjineM Oip/ikTepiH Tekcepy OOWBIHIIIA >KETEKI CypakTap YCbIHa asajibl.
BeciHinifieH, KanbINTacThIPyIIbl OaFasnay YIOiH ©3iH-63i TeKcepy TaparbiH, KbICKA CypakTap MeH
Kepi OaiiiaHbIC colieM/epiH AalbIHayFa KoMeKTecei. ANTBIHILbI[aH, MyFaliM cabak >KocIapbiHa
Ka@XKeTTi CO3/[iK KOP/Ibl, BU3ya/l/Ibl TipeKTep/i >kaHe Oajama TarichbipMasiap/bl alfiblH ana 33ipsei
anajpl.

ConbiMeH Oipre KU OGepreH >kayamnTapfia Kate, 371 eMeC TY)KbIDbIM HEMece OKYIIIbIHBIH,
JleHreiiHe colikeC KeJIMeMTiH TyciHAipy O6osybl MyMmKkiH. Comn cebenTi myraniM (uU3MKaIbIK
3aHJapbl, dopMysanapApl, ecernrey HITWXKeJNepiH JKoHe YChIHBUIFAH MaTepuajap/bIH,
KOJDKeTIMZIIIriH MiHfeTTi TypAe Tekcepyi tuic. KW >kayaObiH JallblH aKWKAT peTiHIe eMec,
Tie/laror TeKCepir, KaKeTiHe Kapal Ty3eTeTiH OacTarkbl MaTepuan peTiHzie KapacThIPFaH AYphIC.

3. )KA-ai pusuka cabarbiHa KOJIJaHy/ bIH 3fiCTeMeTiK Yarici

Mpeican petiHzie 7—8-cbiHbInTapa «OM 3aHpl» TaKbIPLIOBIH OKBITY/IbI KapacThIpyFa 0o0/1aibl.
CabaKTbIH MakKcaThbl — TOK KYIIIi, KEpDHeY >KoHe KeZlepri apachIH/jarbl 6alilaHbICThI TYCiHY >K9He OHbI
KaparaiibiM ecente KonzgaHy. Herisri ¢opmyna: I = U / R, myHzarsl [ — Tok Kymii (amnep), U —
KepHey (BosibT), R — kezepri (om). OKy MakcaThbl Oap/bIK OKYIIIbI YIIIiH OpTak, O0/JFaHbIMeH, OFaH
JKeTy >KOJIZIapbl MeH KOJ1/1ay JeHreli )xeke KaKeTTiTiKKe Kapaii e3repTiiesi.

CabakTeiH OipiHII Ke3eHiHAe MyFaaiM KYHZAETIKTI eMip/eH a/lblHFaH CypeT Hemece
KaparaibiM 37eKTp Ti30€eriHiH y/rici apKplIbl TaKbIPBITIKA KBI3BIFYIIBUILIK TYbIPabl. EXiHII
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Ke3eH/le HeTi3ri yFbIM KbICKA CeilieMJepMeH TYCiHZipinesi, TepMUHAep Ce37iri MeH Qopmysa
KapTOuKachl YChIHbUIQ[bl. YIIIiHIII Ke3eHJe OKYIIblIap HAKThl KypaiMeH Hemece IUQPIIBIK,
CUMYJISILIUSIMEH >KYMbIC icTelimi. KakeT GosiFaH »karjalizia MyFasliM TariCbIpMaHbl OipHellie IIaFbIH
Kaziamra Oejtin Gepepi.

Bekityre apHanraH TaricbipMa: «Ti3bekreri kepuey 6 B, kegepri 3 Om. ToK KyIIiH Tar».
OKylIIbIFa MbIHAJIAl PETTiIiK YChIHbUIAZBI: 1) OepilreH Iamanapzbl >ka3; 2) KaKeTTi (opMyJiaHbl
TaHga; 3) MoHAepAi ¢dopmysnara Koii; 4) ecente; 5) esmem Oipsirin kepcer. KakeT O6onraH
>KaFaka popMysia Ka3bUIFaH KapTouKa, JaibIH KeCTe HeMece yKayar HyCKaiapbl bepinei.

’KW-re apHanraH yiari Hyckay: «8-CbIHbIN OKyIIbicbiHA OM 3aHbIH KaparaibiM TiIMeH
tyciHgip. I = U/R ¢bopmynaceiHiaFbl 9p TaHOAHBIH, MarbIHaChiH KepceT. 6 B >kaHe 3 Om GepisnreH
6ip ecen kypacteip. Illemrimin 6ipzeH aifTnaii, oKyiibira 6ip-0ip/ieH >keTeKIi cypak Koi. KayanTsr
KbICKQ CeijieMJepMeH >ka3». MyFajiiM ajiblHFaH MoTiHJiI TeKCepiln, OKYIIbIHbIH, HaKThbI
KaKeTTisliriHe Kapail Ty3eteni. By »karpaiiga KM OKYILIBIHBIH, OpHbIHA ecem IlIbIFapMai/ibl,
LIeLIIMIe )KeTyre KOMeKTeCeTiH TipeK YCbIHa/bI.

Cabak coHbIH/Ia OKYIIIbI OiTiMiH ©3iHe BIHFAM/IbI TICIIMEH KOpCeTe ajia/ibl: eCeMNTiH, MIelliMiH
)Kasy, aybI3lla TYCiHZipYy, (hopMy/sia MeH IlaManap/ibl CoWKeCTeH[[ipy Hemece Cbi30a KYpacThIPY.
MyFasimM >kayanTblH /[AYpPBICTBIFBIMEH KaTap, OKYIIBIHBIH TarlChIPMaHbl KAHIIA/IBIKTHI fepbec
OpPbIH/IaFaHbIH YK9He KaH/ial KoJiZiay KaKeT O0J/IFaHbIH Zla OaKbLIak /bl

4. Ko/pKeTiMJi/TIK MeH capa/iay/ibl KAMTaMachI3 eTy

Oky MaTepuarbiH OeliiMziey Ke3iHZe OKYIlbIFa JUArHO3 KOKOFa HeMece OHbIH MYMKiH/JIriH
aNaplH ana mekreyre 6onMaiapl. Kosgay Typi HaKThl OKY KaKeTTijliriHe >kKoHe OKYIIBIHBIH, ©3iHe
BIHFAWU/IBI TACi/IiHE CyMeHin TaHganazbl. MaTiH/i KaObliay KUbIH 00/ICa, HETi3ri aKmapaTThl KbICKA
benimzaepre 6emnyre 60ma/bl; OipHeIle HYCKAYJIBIKTHI ecTe cakTay KWbIH 007ica, KaflaMZbIK KapTouKa
Oepisiezii; TpadUKIIEH >KYMBIC icTeyzie KUbIHABIK OaliKasica, OCbTep MeH Iamasiap OenrijieHreH yiri
YCBIHbLIA/IBI.

Kepy, ecTy, Ko3ranbic Hemece KOMMYHUKALMSl epeKIIeTikTepi 0ap OKyIIbulap YIiH
KO/DKeTiMZi (dopmaTTap KapacThIpblTybl Ka)keT. MbIca/ibl, MITiHHIH, OKyFa bIHFai/Ibl HYCKACHI,
CypeTTepre MOTiH/IK CHUIaTTaMa, CyOTUTp, Y/IKEeHTI/IreH Kapim, repHeTakTamMeH Oackapy Hemece
6anama >xayarn Gepy Tacisi maianaHbUTybl MyMKiH. HakTh GelliM/iey OKYIIIBIHBIH, KeKe KaXKeTTisIiri
MeH MeKTell MaMaH/lapbIHbIH, YChIHbIM/IAPbIHA COMKeC aHbIKTaa/bl.

KW konpaHy MiHZeTTi IIapTKa aiiHaiMaybl KepeK. VIHTepHeTi Hemece >keKe KYPbLIFbIChI
JKOK, OKYIIIbIFa MyFasTiM 0achII IIbIFAPbIIFAH MaTepHaJl, TaKTaZaFbl CbI30a, KYITHIK XKYMbBIC HEMeCe
HaKThl Kypa/iZiapMeH ToKipube CHSIKTbI 0asama YChIHYblI THiC. TexHosorus cabakka KATbICY/IbI
JKeHI/IeTyl Kepek, KaHa KeJlepri TyZblpMaybl KaxKeT.

5. Myra/tiMHiH peJii )koHe )KayanThl K0/1laHy KaruAa/aapbl

KU oKy Ma3MyHbIH JaibIHay MeH >KeKe/eH/ipyre KOeMeKIili OO/FaHbIMEH, OKYIIbIHbBIH,
Oimimin Oarasmay, Ko/ifay TYpiH TaHfay J»koHe ChIHBINITaFbl ©3apa JPeKeTTi YHbIMIACTBIPY
MYFajTiMHiH, KaCiOu >kayankepiriiiringe kanagel. Myranim KW ycbiHFaH MaTepyanbiH, (prU3MKabIK,
JYPBICTBIFBIH, KacC epeKIle/irine COWKeCTiriH, TUIJIK TYCIHIKTIIIriH ’kKoHe KeMCITyIlli Ma3MyHHbIH
JKOKTBIFBIH TEKCepYi Kepek.

JKayanTel KongaHyzAbiH, OipiHIII Karugackl — KyNUs/IbUIBIK, OKYIIBIHBIH, —aThI-XK6Hi,
JIMarHO3bI, MEeKeH)Kalbl, )KeKe OKY Ky)KaTTapbl >KoHe 0acka ja jepbec masimerrtepi ambik KU
)KyMenepiHe eHrisiiiMeyi Tuic. EkiHmi Karuga — akaZeMusinblk afanfbik: KU KemerimeH

OpbIHJA/IFaH >KYMBICTBIH, CUIIaThl MEKTeIl epe)xesiepiHe cal allblK KepceTinefi. YIIHIII KaFuja —
manmik: dopMynanap, ecerrep, ejiieM OipiikTepi MeH TyciHAipmesnep Tekcepineni. TepriHimi
Karuga — ofUIIK: 0ap/blK OKYIIbIFa KOJ/DKETiMZI 0Oamama >kojjap KapacTbipbuibir, KU-gi
nalijlalaHy MYMKIiHZITi >KOK OKYyIIbLJIap IeTTeTiMelai. bBeciHini Karuga — TieJarorukasibik
MaKCaTTbUIBIK: 9P Kypajl HaKThl OKYy MaKcCaTblHAa KbI3MET €Till, OKYIIbIHBLIH JAepbec oinaybiH
[laMBITYbI KaKeT.

6. OpicTeMeHiH THIMALTITiH OaFaiay

KU apKbUibl OKBITY/IBIH, THIMALTITIH TEK TeXHOJOTHSHBI MakzanaHy >XUijiirimeH Oaranay
oypeic  emec. Herisri kKepceTkiluTep — OKYLIbIHBIH, OKYy MakcCaTblHa J>KeTyi, TarCblpMaHbI
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OpbIH/Iay1aFbl fAepbecTiri, hU3nKabIK YFeIMIApAbl TYCIHAIPYi, cabakka KaTbICYbl KoHe KOJ/1ay/IbIH
KOJIal/IbUIbIFBL. MyFaniM cabakka [eHiHri >KoHe KeHiHTi KpICKa TarChIpMasiap/bl CabICTBIPHII,
Oakpulay TaparbiH, OKYIIBIHBIH ©3iH-63i OarajayblH >XoHe OpPBIHZAAIFaH >KYMBICTAp/bl Tayjai
anajpl.

bakpiay maparbiHa MbIHa/lali KOPCETKIILITep eHTi3iyi MyMKiH: Heri3ri yFbIM/bI TYCIiHAIpei;
(dopMyaHbl AYPHIC TaHJAMbI, IIaManapbl (opMysara KOsAbl; eJjiieM Oip/iriH KepceTepi;
HYCKAYJIBIKTBI ©3[[iTiHeH OpBIH/AANAbI; Ka)KeT Ke3le KOMeK cypaiibl. Op KepCeTKill OoMbIHIIA
OacTankpl >kKoHe KeHiHri HITWDKeHi CasbICTBIPY MyFajiMmre KaHzai OediMzey Tuimzi OosiFaHbIH
aHbIKTayFa KeMekTece/i. Erep 3eprrey »Kyprisijice, KaTbICyLIbIap/bIH, JepeKTepi Kynus cakTasiblIl,
KOPBITBIH/IbI HAKTHI YKUHAJIFAaH MaJlIMeTTepre Heri3ze/nyi Kepek.

KopbITBIHABI

Oprta MeKTenTe epekiie 0i/liMm 6epy KaKeTTilikTepi 6ap oKyiibliapra (pU3MKaHbI YKacaH/bl
WHTEJUIeKT apKbUIbl OKBITY OKYy MaTepuasiblH OeliMziey, TarichipMarap/bl capanay, KaJam/bIK,
TYCIHZIpY MeH >KeZies1 Kepi 0al/IaHbICTBI YHBIMZAACTBIPYFa MYMKIH/IK Oepeii. Ocipece (Gu3MKasbIK,
YFbIMZIApZAbl KapamaiblM TiZIMeH TYCIHZAipy, (opmy/anapibl KOJJAaHy peTiH KepceTy >KoHe
TIKipHOeTiK )KYMBICTHI Ke3eHzepre 6oy ke3iHge KU myranimre maiifansl Kemekiri 6o/a anafibl.

ConbiMeH 6Oipre JKM-giH MyMKIiHZITi IIIeKTeysi eKeHiH ecKepreH >KeH: OJ1 Kelje KaTe
aKrapaT YCbIHYbl MYMKIH >K9He OKYILUBbIHBbIH JKeKe KaKeTTUIIMH MyFaaiM CHUSIKTbl TOJIBbIK TYCiHe
anMaiiibl. COHABIKTaH TUIMZI 9/licTeMe TefaroruKasblk, OaKplIay/ibl, KO/DKeTIiM/i LUBPIIBIK >KIHe
JI9CTYPJIi pecypcTapAbl, >KeKe KoJjay/bl XKoHe Kayirnci3zgik tamanTapbiH Oipikripyi kaxer. KU-ai
MakKCaTThl, CbIH TYPFbIChIHAH >X9He >KayarTbl KO/JaHy (U3MKaHbI OKBITYJarbl KOJDKETIMALMIKTI
apTTHIPBIM, 3P OKYIIIBIHBIH OKY Y/epiciHe OesiceH i KaThICybIHA YKaFai Kacak amaibl.
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Abstract: This theoretical article examines how university coursework can help preservice preschool
teachers verify online information before using it in practice. It draws on selected literature on media
literacy, educators’ digital competence and teacher preparation to connect source verification with decisions
about teaching resources. The article proposes guided practice in tracing claims, peer discussion of resource
choices and review of planning decisions during teaching practice. A shared reading example illustrates how
a student can check the evidence behind an online claim and adapt an activity to a preschool group.

Keywords: Media literacy, preservice preschool teachers, source verification, teacher education,
teaching practice

Introduction. Preservice preschool teachers often begin planning an activity by searching
online. A resource can look ready to use while giving little information about who created it, what
its claims are based on or which children it was designed for. The student then has two professional
decisions to make. The first concerns whether the information can be trusted. The second concerns
whether it serves a purpose in the preschool group. University coursework can make both decisions
visible by asking students to explain how they chose a resource before they include it in a plan.

This article draws on selected literature on media and information literacy, educators’ digital
competence and teacher preparation. Its purpose is to explain how source verification can become a
regular part of preparing future preschool teachers for practice. The discussion connects the
literature to activities that can be incorporated into existing university coursework.

The literature was selected for its relevance to three questions. What does it mean to
evaluate a media message? What makes a resource suitable for a preschool group? Where can
students practise these decisions during their degree? The discussion uses educational frameworks
to define the abilities involved and research on teacher preparation to establish the context. The
teaching activities are proposals derived from this synthesis. The example of a shared reading
session illustrates how they could be used.

Media Literacy in Preschool Teacher Education. UNESCO’s media and information
literacy curriculum treats critical engagement with information and media as a competence that can
be developed through education [1]. For a future preschool teacher, this includes identifying who
produced a message, considering its purpose, and checking the evidence for claims it makes. A
teaching resource may contain a useful activity alongside an unsupported promise about how
quickly children will learn. Reading carefully allows the student to identify which part of the
resource can be used and which claim needs further checking.
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Janegizova, Mankesh and Taubaeva identify a critical and interpretive dimension of
professional digital judgment in their conceptual model for preservice early childhood teacher
education [2]. The model helps locate media literacy within the wider preparation of the teacher. A
student’s ability to find and display a resource demonstrates technical proficiency. The media
literacy decision becomes visible when the student can explain how the message was interpreted
and why its claims are credible enough for the intended use.

The DigCompEdu framework connects digital resource selection to the learning objective,
teaching context and learner group [3]. This adds a pedagogical question to source verification. An
activity described by a credible author may still assume more vocabulary, time, or adult support
than is available in a given preschool group. In coursework, students can therefore be asked to
justify both the accuracy of the information and the suitability of the resource for their group.

A useful starting point is to identify the kind of claim a student plans to use. A description of
what an activity involves can often be checked against the original instructions. A claim that the
activity will improve learning requires evidence about the children, teaching condition and
outcomes studied. A recommendation intended for a particular age group also needs to be read in
that context. When students identify what a claim would commit them to saying or doing, they can
decide what they need to verify and how much confidence the evidence warrants.

Bringing Source Verification into Coursework. One place to begin is the preschool
teaching methods course. When students bring an online resource to class, the lecturer can ask them
to select one claim they would rely on in a lesson plan or share with a family. Students then check
who made the claim, trace it to its original source where possible and look for independent support.
McGrew [4] describes this practice of consulting sources beyond the original page as lateral
reading. In a methods course, students can record what they found in two or three sentences next to
the resource. The lecturer can then discuss how the verification affected their planning decision.

The lecturer can introduce the task by opening a resource found through an ordinary search
and working through one claim aloud. Students see how the lecturer identifies the author, checks
the linked source and determines whether it addresses the claim. A useful classroom discussion can
follow when several websites repeat the same recommendation. Students trace the links or
references and look for the earliest source they can identify. If the sites all lead to the same account,
the class can discuss what that account supports and which questions remain open. This gives
students a concrete reason to look beyond the number of pages repeating a message.

Students can then work in pairs on resources for a topic they will teach during practice. One
student explains the proposed use and the other checks whether the source supports the claim as
stated. The pair revises the planning note so that a reader can tell which information comes from a
source and which decision belongs to the student. The same exercise can be used with materials in
Kazakh, Russian, or English. If students read a translated summary, they can compare it with the
original and retain relevant details such as the children’s ages and the conditions under which an
activity was used.

For example, a student preparing a shared reading session finds an online post that promises
rapid vocabulary growth from a set of questions to ask after any story. The student looks for the
author and the basis of the promise. If the post offers no evidence for the promised effect, the
student can still examine the questions as prompts for discussion. Some may ask children to explain
events in words they are still learning. The student can adapt these prompts to the group, invite
children to point to an illustration or describe an action and explain the adaptation in the lesson
plan. This makes it possible to use the activity while keeping any statement about its benefits within
the available evidence.

The planning note could say that the student chose two questions to encourage children to
talk about the characters’ actions and adapted the wording for the group. It could give the link to the
post and record that the promise about vocabulary growth remains unverified. During the session,
the student can observe who responds, whether the illustrations help children answer and where an
additional prompt is needed. These observations can guide the next reading session. An account of
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the activity for families can describe what children did and how they joined the discussion, with any
claim about longer-term learning reserved for evidence that can support it.

Connecting Coursework with Teaching Practice. Teaching practice offers an opportunity
to revisit the decision. A mentor can ask the student to bring one resource used during the week and
describe how the children responded to it. The student can then compare the intended use with what
happened in the group and explain what they would change next time. The discussion can focus on
a particular choice, such as whether to keep a prompt that several children needed help to answer.
This allows the mentor to give feedback tied to the activity the student actually planned and used.

A study of preservice teachers in Kazakhstan found that most participants demonstrated
basic or intermediate digital competence on the study’s assessment [5]. The study assessed digital
competence broadly. In the setting discussed here, the student’s explanation of a specific decision
provides evidence about a more focused ability. A lecturer can read the original planning note
alongside the revision after practice to see whether the student can explain what the source
supported, why a resource was adapted, and how an observation influenced the next plan. Keeping
both notes also gives the student a record of how their reasoning developed.

The OECD identifies workforce preparation as an important part of responding to
digitalisation in early childhood education and care. Its international policy review found that
relatively few participating systems required digital competence training in initial preparation for
early childhood teachers [6]. Integrating verification into a methods course and the subsequent
practicum is one way to give it a place in initial preparation. A lecturer can introduce the practice
with examples from coursework and a mentor can refer to the same planning note when discussing
its use with children. The student then encounters a consistent expectation in both settings.

Discussing Resource Choices with Students. Feedback can begin with the sentence in the
plan that depends on an online source. If a student writes that an activity develops vocabulary, the
lecturer can ask what the student would expect to see during the session and what supports the
broader claim about development. The student may find that a more precise statement is possible,
such as saying that the prompts give children a chance to name actions in the story. The lecturer can
then ask how the student will make that opportunity available to children who are quieter or still
learning the language of the group. The conversation connects the strength of the evidence with a
practical teaching choice.

Students can also be invited to explain how they would respond if a colleague chose the
same material for a different age group. They might keep the illustration, change the questions, or
replace the activity after looking at the language and attention it requires. Asking each student to
explain their choice makes differences in reasoning available for discussion. DigCompEdu treats
resource selection as a decision that depends on the learners and the teaching situation [3]. The
comparison between two plausible uses can help students see how this aspect of professional
judgment works in a preschool setting.

Source checking also matters when a resource is shared outside the classroom. A student
who prepares a short message for families can practise describing the activity in ordinary language,
identifying the source and making clear which suggestions came from the preschool. A lecturer can
ask students to review one another’s messages and point to any sentence that implies a stronger
claim than the source supports. The student can then revise that sentence or clarify its basis. This
exercise extends the critical engagement described in the UNESCO curriculum [1] to a
communication task that future preschool teachers can encounter in practice.

The same approach can support feedback when students work under time pressure. The
lecturer can ask for a brief record of the most consequential decision, such as whether a claim about
expected learning should be included in the plan. If the original source is difficult to trace, the
student can explain what they were able to establish and choose material whose origin is clearer.
Discussing that choice gives the lecturer a chance to address uncertainty as part of everyday
planning.

The teaching activities described here can be incorporated into lesson plans that students
already prepare. A programme could begin with one resource in a methods course and revisit it

© Authors, 2026 - Central Asian Scientific Journal 11



CASJ-2026 - International Scientific and Practical Conference - 18 December 2026

during practice. To study the approach, future research could compare students’ written
explanations before and after repeated opportunities to verify sources, then use interviews to clarify
why they made particular choices. A study could also examine whether students apply what they
learned to a new resource when the lecturer supplies only the teaching objective. This would help
establish how far the practice transfers beyond the initial assignment.

Conclusion. Preschool teacher education can develop media literacy by including source
verification in the work students already do when planning activities. A brief written rationale gives
lecturers and mentors a way to discuss the evidence behind a resource, the needs of a particular
group, and any adaptations the student made. The approach is proposed on the basis of selected
literature. Its use in methods courses and teaching practice provides a starting point for future study
of how students learn to justify their choices.
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AnHotanusa: ILludpoBusanus By30B yBelWYMBaeT YMCJIO CEepPBUCOB, 3aBUcsAmmx oT UWT-
rojipasfie/ieHrs, HO He MeHseT TOrO, KakK II0ofipasfiejieHde IIPUHUMAET, paclpefiesiieT U BBIIOJIHSET
obpaitjeHusi. B cratbe 000CHOBBIBAeTCSI TE3UC O TOM, UTO K/atoueBasi mpobseMa MT-ciyk6 By30B JIeKUT He B
OTCYTCTBUU IIPOrPAMMHBIX CPe/ICTB, a B HEYIOPsZ,0UeHHOCTH IIPOLIeCCOB: MHOI'OKaHa/IbHOM IIpUéMe 3asiBOK,
OTCYTCTBHUM TPUOPUTH3aLIMM, Herpo3payHocTh Harpy3ku. Ha ocnose ITIL, ISO/IEC 20000 u COBIT un
paboT o MpUMeHeHUH 3TUX MOAXOZO0B B BbICIIIeM 00pa30BaHUM MOKa3aHO, Kakue MpakTUKX yripaBneHus UT-
yeayramyd (ITSM) oTBewaroT Ha Kaxayro u3 mipobnem. CdopMynvpoBaHbI TUTOTe3bl O pe3y/abTaTax
nipuMeHeHus1 ITSM-TIpakTHK, KOTOpPbIe OYyT MPOBEPATLCS B PAMKAX JJA/IbHEHITIEr0 UCC/Ie/[OBAHUS, BK/TFOUAst
pa3paboTKy Mozies onTUMH3aLuK pecypcoB U T-roapaszenenusi.

KnrwueBslie cnoBa: ITSM, ITIL, UT-nogpa3genenve By3a, yrpasieHue WT-ycinyramu, Harpyska,
ONTUMU3ALUS PeCyPCOB, IUGPOBU3alIisa 00pa3oBaHHUs.

BBepenue

Ka3axcraH nociezjoBaTesibHO pa3BuBaeT LM(pOBble rOCYapCTBEHHbIE CEPBUCHI: B PEMTHHTe
snekTpoHHOro mnpaButesibctBa OOH 2024 r. crpaHa 3aHsia 24-e Mecto [1; 2]. Beiciiee
obpa3oBaHMe ciefyeT TOM ke TpaeKTopuH. CepBHCHI, KOTOpPbIe elljé HeJaBHO CYI[eCTBOBA/A B
OyMa)kHOM BHJle WM B Pa3pO3HEHHBbIX TabsuijaxX, mepexofsT B LM(POBYH cpeay: Harpumep,
pacrucaHve 3aHsTui, mybOsukoBaBiieecs B ¢aiiax Excel m PDF, B oTzenbHbIX By3ax yiKe
JocTynHo yepe3 MM-areHTbl 1 CUHXPOHU3MPYETCS C JTMYHBIMM Ka/leHZapsiMU CTYZeHTOB. Kaxabii
TakOW CepBUC TIOBBIMIAET yJ00CTBO /sl TI0/Ib30BaTesiel, HO OJHOBPEMEHHO YBe/lTUUMBaeT
3aBUCUMOCTh ydeOHoro mpotiecca ot MT-mopapaszieneHus, KOTopoe [JO/DKHO oOecrieurBaTh ero
OecriepeboitHY0 paboOTy, B TOM UHC/Ie B TE€PUO/bI TTUKOBOW HArpy3Kd — NMPUEMHOW KaMIaHUU U
3K3aMeHal[MOHHOM ceccuu [3, c. 237].

Pacuvpenue 1M(poBbIX CEPBHUCOB He COMPOBOXK/1AeTCsl aBTOMAaTUUYeCKUM U3MeHeHHeM TOro,
kKak UT-rogpa3nenenue opraHvsyeTr cBowo paboty. McciesnoBatenu LudpoBOW 3peiocTH BY30B
MOAUEPKUBAIOT, UTO pa3BUTHE TEXHOJIOTHUECKOW WH(PaCTPyKTypbl camo 1o cebe He O3HadaeT
3peiocTH, a SMIMPHUYECKHe OLIeHKM I[10Ka3bIBalOT OTCTaBaHWe OIepaljMOHHBbIX I[IPOLIeCCOB OT
uHppacTpykTypsl [4, c. 11, 14]. Pabotel o npumenennu ITIL u COBIT B By3ax 000CHOBBIBAtOT
NoJib3y 3TUX ToAXxoA0B Aasi U T-noapasgenenuit [3; 5], oJHaKO HOCSIT KOHLIeTNITya bHbIA XapakTep 1
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He Tpe/iararoT CroCo0OB OIeHWTh, KaK OpraHu3alusl TPOLIeCCOB CBs3aHAa C HCIIO/Ib30BaHUEM
pecypcoB UT-cyK0bI.

Llens cratb — o00OCHOBaTh poJib TIPAaKTUK ympaBiaenuss UT-ycayramm (ITSM) kak
WHCTPYMeHTa yropsiiounBanusi pabotel T-rogpa3genenus By3a v chOPMYJ/IMPOBATh THUTIOTE3bI O
pe3yJbTaTax WX MPUMeHeHUs /1S ToC/Ieyolleld SMIMPUUYECKOU MPOBEPKU.

Anamm3 npo6siem ynpasienusa UT-yciyramu B By3ax

WUT-nogpa3nenenye By3a 0OCTy)XKMBaeT pa3HOPOAHBIX TIOMb30BaTesieli — CTYJeHTOB,
niperiofiaBaTesield ¥ aZMUHUCTPAaTUBHBIN TIEPCOHA — U TIPH 3TOM, KakK TPaBW/IO, Cay>x0a HeBeMKa
M0 YMC/IeHHOCTU. E€ QyHKLMM He OrpaHWuMBarOTCS TIOJJeP)KKOM MO/b30BaTeeli: moJpasaeneHue
a/IMUHUCTPUPYET WH(OPMALIMOHHBIE CHUCTEMBI, COTPOBOX/JAeT W pPa3BUBaeT COOCTBEeHHbIE
pa3paboTKy, 3aTpauMBaeT pecypchl Ha 3aKyTibl, TOTOBUT OTYETHOCTh. [Tofep>kka Tosb3oBaTesieit
YacTO JIOKUTCS Ha HeOOMbIIyI0 TPYIIy COTPYJHUKOB, [/ KOTOPbIX OHAa He SIBJSIeTCS
e IMHCTBEHHOM 00513aHHOCTHIO.

HabumroieHust aBTOpPOB 3a MPaKTUKOM B3aumogelcTBust ¢ T-cny>kbamMu — Kak B By3ax, Tak U
B OpraHu3alusX [JpYyruxX OTpacjiell — TI03BOJISIFOT BBIJENUTh YCTOWUMBBIM Habop mpobsiem.
[MToguepkHEM, UTO 3TO NPOdecCHOHATbHBIe HAaOMIOJeH s, a He Pe3y/IbTaThl U3MepeHUs..

Bo-1epBbIX, MHOTOKaHa/bHbIM TIpUEM oOpalljeHuid. 3assBKH TIOCTYTIAIOT 4epe3 CHUCTEeMY,
MecceHkepbl (B ToM umciie Telegram-yatel), Mo TesnedoHy U JAMUHO. AJIDECHOCTb U yueT
obecrieuriBaeT TOJBKO CHUCTEMa, B TO BpeMsi KaK OCTajbHble OoOpailjeHUss He PeruCTpUpYIOTCS, a
YacTb U3 HUX TePSIeTCs ¥ 3asBUTe b He BUJWT, KTO 1 KOT/la BO3bMET 3a7iauy B paborTy.

Bo-BTOpBIX, OTCyTCTBHE mpuoputu3aiuu. OOpaijeHnss He KJ1aCCUDULUPYIOTCS  TI0
KPUTHUUHOCTHA, TO €eCThb COOH, CpBIBAIOIIMI 3aHSTHE, OXKU/AeT odepeJy HapaBHe C TIAHOBOM
TIPOCHOOH.

B-TpeTbrx, Henmpo3pauHOCTb Harpy3ku. be3 enuHOro yuéra Hesb3si HU NOATBEPAWTb, HU
OTIPOBEPrHYTh MHEHHUsI O TieperpykeHHOCTH WT-crmelyanucToB, a Takke OOBEKTUBHO OLIEHUTH
paboTy OTAENbHOTO COTPYAHHUKA.

B-uetBépTRIX, paspeiB Mexzay HWMT-noapasgeneHneM U BHYTPEeHHMMM —3aKa3uMKaMU
(HarpuMep, B JiMlLle BbICIIMX LIKOJ/Kadezap). OxKujaHus M0 CpOKaM M KauecTBY He COIJIaCOBaHBI,
YTO MOPO’KJaeT B3auMHOe HeJl0BOIbCTBO.

B-miATBIX, TIOBTOpHBIe OOpaienus. [Ipobnema ycTpaHsieTcsi Ha YpOBHe CHUMIITOMaA, a
TI0/Tb30BATe/ A He MOJTyYaroT 3HAaHWH, TT03BOJISTIOLUX M30e)KaThb TUTIOBBIX COOeB.

OTu mpobsieMbl TIepeKIMKAlTCS ¢ OTPaHUUEHUsSIMH, KOTOPbIE BBIIE/ISIOT aBTOPbI paboT o
BHeJIpeHUM CTaHAapToB ynpasieHus WT B By3ax: HexBaTKa peCypCOB U IepCOHasa, HeJ0CTaTOK
VMHBECTULMA B UHCTPYMEHThI, TPYAHOCTb OLleHKU 3¢dekTa [5], OTCyTCTBUE eJUHBIX perjiaMeHTOB
yrpaB/ieHus1 UHLIU/IeHTaMU U U3MeHeHHsIMU, Pa3p03HeHHOCTh 1oAxo0B K U T-yciyram [3, c. 236].

[MpyHLMNMATBHO BaXXKHO, UTO TIepeurc/eHHble TIPOO/ieMbl He peIIalTCs TOKYITKOU
nporpaMMHOro obecrieuenusi. CrieliaIM3UpPOBaHHAs CUCTeMa TIpHUéMa 3asiBOK (PMKCHPYeT JIIIb TO,
yro B Heé moctymwio. Ecmm oOpaijeHusi TpOAO/DKAIOT WATH Uepe3 MeCCeH/Kepbl, He
K/IaCCU(GUIMPYIOTCS M He U3MepSIFOTCS, CHCTeMa He MeHsieT Topsifika paboTel. VIHBIMU crioBamu,
WHCTPYMeHT 0e3 mpoljecca He YCTpaHsieT MPUUYKHBI TPOOIeMbl, ¥ OHa BOCIIPOU3BO/IUTCS BHOBb. JTO
U orpejiefisieT aBTOPCKYIO TIO3ULIMIO0 — TIPeJMETOM COBEpPILIeHCTBOBAHUS JO/DKHBI OBbITh MPAKTUKU
ynpassienust U'T-ycnyramy, a nporpaMmHble CpefiCcTBa — CPeLCTBOM UX MOJEepPrKKH.

Metoponorusa I'TSM kKak ocHoBa ontumu3anuu UT-ycayr By3a

Ynpasnenne WUT-ycnyramu (ITSM) — mnoaxon K IPOEKTHPOBAHUIO, IIPe/jOCTaBJIEHUIO,
COTIDOBOXK/IEHHWIO U  COBeplleHCTBOBaHMIO WT-yciyr ¢ opueHTalyell Ha LIEHHOCTb  [ijist
nonb3oBartens. ITIL 4 omuckiBaeT ero B BHe Habopa mpakTWK W pekoMeHparmii [6], ISO/IEC
20000-1 ycraHaBnvBaeT TpeOOBaHMSI K CHUCTeMe YTpaBJIeHHsl YC/IyTraMH, AOMYCKaloIIie OLeHKY
cootBetcTBUs [7], COBIT 2019 opueHTHpOBaH Ha yripaB/ieHHMe U KOHTPOJIb WH(OPMAIMOHHBIX
TeXHOJIOTMM Ha YpOBHe opraHu3aumyd [8]. OTU mnojxoAbl He B3auMoO3aMeHsieMbl, a
B3auMoonoNHSIOT Apyr apyra. Eciu COBIT onpepensieT, uto He0OX0AUMO KOHTPOJIUPOBATh, TO
ITIL — Kak opraHu30BaTh JesTeslbHOCTh, a ISO 20000 — persiameHTUpyeT eé [5]. [IpuMeHUTeNBHO K
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By3y TipefsiaraeTcst TubpuHast Mmojesnb, B Kotopoit COBIT oTBeuaer 3a crparernueckuid, a ITIL —
3a orepaLMOHHbINA YpOBeHb [3].

Ons UT-cnyx0bl By3a K/TrOueBOe 3HaueHWe UMeloT orepariioHHble nipakTtuky [TIL. EqunHast
TOUKa B3aUMOJIEMCTBUSI Tionb3oBareneid ¢ UT-ciyx6oii  (Service Desk) u  mpo3pauHas
TIPUOPUTU3ALIMSL — HallpUMep, BBICIIMKM MPUOPUTET CO0si BO BpeMsl 9K3aMeHa — PacCMaTpPUBAKOTCS
KakK OCHOBA LIeHTPa/IM30BaHHON MOAIeP)KKH YUaCTHUKOB 00pa3oBaTeibHOTO rpoijecca [3, c. 239]. B
Tabs. 1 HabmopmaeMble MpobieMbl COMOCTaBAeHbI C TpakTUKaMu ITSM U MexXaHHW3MaMU HX

BO3MOJKHOTO JIeVCTBUSI.

Ta6una 1 — Hadmogaemsie npodsiembr UT-c1yx0 By3oB u npakTuku ITSM

Ha6.1ro5aemast mpo6/iema

IIpakTka ITSM

MexaHHU3M BO3MOKHOI'O IeHCTBUA

MHoOrokaHa/ibHbIi IPUEM,
roTeps 3asBOK

Service Desk, yrpaBnenve
WHLUIeHTaMH 1 3alpocamu

EauHast Touka BX0/ia ¥ perucTpaius KaKaoro
obpaiijeHus1, BUJIUMOCTDb UCIIOJTHUTEIST U
cTaryca

Hert npuopurusanuu, cpouHoe
KIOET

Knaccudvkanms n
TIpPUOPUTU3ALIYS, YIIpaBJieHHe
ypoBHeM cepBuca (SLA)

CorniacoBaHHEIE CDOKH T0 KaTeropusiM
KPUTUYHOCTH, TTepBoouepesiHasi 06paboTka
KPUTHUHBIX cO0eB

Herpo3pauHoCTh Harpysky,
HET OL[eHKH CIeL[UaIncTa

V3mepeHue rokasaTeew,
yIIpaBjieHre MOIIHOCTSIMH

YuéTt 00bEMa, THIA U BpeMeHU 06paboTKU
obpallleHuit Kak OCHOBA OLIeHKH 3arpy3KH

Pa3peiB oxupanuii UT u
3aKa3uMKOB

Karanor UT-ycnyr u SLA CornacoBaHHbII NlepeueHb YCIyT U

0XX1aeMbIX CDOKOB

[ToBTOpHBIE OOpalIeHus Ymnpaenenue npobiemamuy,
yIipaBjieHre 3HAaHUSAMU, 00yueHre

T10/Ib30BaTeIe

YcrpaHeHue nepBornpyuYrH; 6a3a perieHuH,
CHI)KEHMe UHrC/la TUMOBBIX 00palrjeHui

3aKyIKu U y4éT
obopyioBaHust

Ynpagnenve UT-aktuBaMu u
KOH(UTryparussMu

EnuHblii peectp o6opyzaoBanus v 110 pis
T/IAHUPOBAHMUS 3aKYTIOK

VcTOUHMK: COCTaB/IeHO aBTOPOM Ha ocHoBe [3; 5; 6] u HaOmo[eHW, W3/0KEHHBIX B
paszene «AHanu3 npobsiem yrpasiaeHus UT-yciyramu B By3ax».

BakHeililee crieficTBUe BHeJpeHUsl NMPaKTUK — I0siBjieHHe JaHHbIX. [Toka obpaiieHus He
PerucTpupyroTcsi eanHoobpasHo, pecypchl WT-cmy>kObI HEBO3MOKHO COOTHECTH C Harpy3KOM.
Korpa ke y Kax/j0i 3asiBKM eCTb THII, TIPUOPUTET U BpeMsi 06paboTKH, Tpy03aTpaThl CTAHOBSTCS
V3MepuMBbIMU. B ncciejoBaHUM CepBHUCHOTO MO/paszeneHns KPYITHOW KOMITaHUM Ha TaKUX JaHHbBIX
TIOCTpOeHa Mo/iesib BpeMeHU o0Opabotku obpamjenuii (R? = 0,82) u HopMmaTHuBBI TpyZo3aTpar,
TI03BOJISIFOIIIME TIJIAHUPOBATh YMC/IEHHOCTh TiepcoHana [9, c. 30—-33]. st By30B moi00HBIE paCUéThI
B IOCTYIIHOM JIUTepaType He Ipe/iCTaB/IeHsbI.

Pe3ynbTaThl aHKeTHpOBaHUA B By3ax KasaxcraHa

Bricokuii ypoBeHb 1M¢poBoro pasBuTusi cTpaHbl [1; 2] o3HauaeT, yTo TpeboBaHUs
To/b30BaTesiell K CKOPOCTH U mpefckadyemoct UT-yoiyr B By3ax OyayT pactu. Bmecte ¢ Tem
ny6/IMKaLMi, OLleHUBAIOIIMX OpraHu3alyio ynpassenus U T-ycnyramu B By3ax KasaxcraHa, B xofie
TIpe/iBapUTe/IbHOrO TIOMCKA He Hal/leHO; 9TO pe3y/bTaT OrPaHUYEeHHOr0 TIOUCKA, a He yTBep)KJeHue
00 OTCyTCTBUM TaKUX padorT.

[nist BOCTIONTHEHHUsST 3TOrO TIpo0esia aBTOPOM TPOBOJUTCS TNMWJIOTHOe aHKeTupoBaHue MT-
nojpaszesneHuii By3os. [IpesBapuresbHble JaHHble 10 12 By3aM (IIpeMMYIL|eCTBEHHO I'. AJIMaThbl)
COIVIACYIOTCSI C M3/I0’KEHHOW IO3WL[MeN: BCe OHM MCIIO/B3YIOT CIelalu3upOBaHHble CUCTeMBI
nprémMa 3asBOK, OJHAKO I10YTU JBe TPeTH CAaMOOL|eHOK 3Pe/IOCTU INPAKTUK HaXOZATCS Ha YPOBHAX
2-3 mo mATUOA/UTbHOM 1IKasie («BBIMOHSETCS PEryssipHO, HO T0-pa3sHOMY» U «eCThb TTOHSTHBIN
TIOPSJIOK, B OCHOBHOM CO0JTI0/IaeTcsi» ), @ Ha OfiHOro coTpyAHuKa YT npuxoaurcs B MeiiaHe OKOJI0
60 kommbrOTepoB (B pa3sHbIXx By3ax — OT 22 g0 150). OTu [aHHble MpeABapUTe/bHbBI U
Heperpe3eHTaTUBHbI, O/JHAKO WX TOJHBIA aHa/lM3 C paclliMpeHreM BbIOOPKM Ha PervoHbl CTaHeT
TIpeIMETOM OT/ieJTbHOM Iy O/IMKaryy.
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YHpaBJICHI/IG HHIUJACHTAMHI

Vnpasnenne 3ampocamn

‘Vrpasienne mpodireMaMi

Karanor UT-yciryr

VipaeneHnne ypoBHeM cepBrca (SLA)

Vupagnernne NT-akTuBamMi 1 KOHQHIYPaITIAMI

12

Uncnio By30B

B VpoBeHs | M Vpopenr2 M VYpopeHs 3 Vpogens 4 ‘Vposens 5 P

UCYHOK 1 — [Tuarpamma pacripezie/ieH’si CaMOOLIeHOK 3pe/IoCTH 10 npakTvkaMm ITSM

YpoBHU: 1 — CTUXMITHO, OT C/yyYas K C/lydaro. 2 — peryJ/sipHO, HO TI0-pa3HOMY. 3 — MOHSITHBIN
TOPSIZIOK, B OCHOBHOM coOmofjaeTcsi. 4 — mopsiIok coOmofjaeTcsi, pe3ysibTaThl U3MEpSIFOTCS. 5 —
TIOCTOSIHHOeE yiyullleHWe. VICTOUHMK: [JaHHble aHKeTHUPOBaHUs aBTopa.

3ak/IroueHue

Lndposusaruss By3oB B Ka3zaxcraHe yBesnMuuBaeT 3aBUCHMOCTb 00pa30BaTeIbHOTO
npotiecca oT UT-nospasfeneHrii, KOTopble OCTalOTCsI HEOOBLUIMMY M MHOTO(YHKIMOHAIbHBIMU.
KmoueBass mpobsema ux paboThl CBsi3aHAa He C OTCYTCTBHEM TIPOTPAaMMHBIX CpPEeACTB, a C
HeyTopsiZI0UeHHOCTbI0  TIPOLIeCCOB: MHOTOKaHa/lbHBIM IpUEMOM  obpalljeHH#, OTCyTCTBUEM
MIPUOPUTHU3ALMH, HETIPO3PauHOCThI0 HAarpy3Ky M MOBTOPHBIMM obparienusmu. [Ipakruku ITSM, B
NIepBYyI0 ouepe/ib yIpaB/eHWe HWHLWJEeHTaMH, 3arpocamy, npobseMamy, 3HaHUSIMM, YPOBHEM
CepBHCa U aKTUBAMH [JAIOT Ui KaKAOW M3 3TUX IMpobjeM yrpaB/ieHUeCKUd MeXaHW3M W, UTO
0Cc00EHHO Ba)XKHO, CO3[Al0T JaHHble, Oe3 KOTOpbIX pecypcbl MT-cmy>kObl Hemb3si COOTHECTU C
HarpysKoHu.

BrigBuraeTcs ruroresa, yTo ejHasi peructpaius obpalreHuil, ux npuopuTHU3aLus u pabora
C TIepBOTIPUYMHAMY TTOBTOPHBIX 00OpalieHnid coKpaTtsT rnotepu Bpemenu UT-cimyx0Obl 1 caenaror eé
Harpysky nsMepumoil. OxxuziaeMblii 3¢¢eKT cBs3aH ¢ 000CHOBaHHBIM pacripefiesieHreM paboT, a He
C COKpallleHWeM IITaTa, IIPpM 3TOM OLIeHKAa MOXKeT BbIABUTb UM HeJOCTaTOK IepCoHasa.
CdopmynupoBaHHble TUNOTe3bl OyyT NpoBepeHbl Ha JAaHHBIX 00 oOpallleHusiX, a X pe3y/bTaThl
JIATYT B OCHOBY MOZie/i1 onTuMur3aLuu pecypcoB UT-nogpasgenenus Bysa.
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© H.O. [aupibaii, 2026

Anpgarna: basHiamaza aHTeHHaHbl OAacKapyFa apHajFaH anmapaTThIK KellleHHIH MeXaHWKaJIbIK
teTikTepiH CAD >xyieciHzie >xobanay >kaHe onapabpl FDM TexHomorusicel GoibiHIa 3D 6ackin HIbIFapy
TaKipubeci KapacTblpbuiazibl. «Tasanm — mapaMeTpsiik MoJe/b — CJIAUWCHHT — 0achIll IIbIFapy — >KUHAY —
ChIHay» Ti30eriHeH TYpaThlH WTepaLUsAIbIK >kobamay aficTeMeci VChIHBIIFAH. AJJUTUBTI OHAIpic yIiH
kobanay (DfAM) epexxesiepi HAKTBIJIAH/BI: TETIKTEP/iH 0ACHIT HIbIFAPy OaFjapblH TaHZAY, aChUIBIN TYPAThIH
OeTTepi IIeKTey, OTHIPFBI3Y CaHbIIAYJ/IAPbIH TaFalbiH/Ay >kaHe OypaH[janbl KOCBUIBICTAPAb! JKe3KyiManap
apKbUTbl OpBbIHZQY. AWHA/BIPFBILITHIH, Herisri TeTikTepi yiuriH Gacein mibiFapy OaFapbl MeH TONTBIPY
TBIFBI3LIFLL Herizgenai. IlapaMeTpiiik Mogenbai Ko/iaHy KOHCTPYKLUSHBI 9P TYPJ/ll aHTeHHa/lapFa >XbUljaM
OetiiMaeyre )KoHe MPOTOTUIITEY YaKBIThIH KbICKAPTYFa MYMKIHZIIK OepeTiHi KepCeTiii.

Tyuin ce3pep: aagutueTi eHAipic, DFAM, mapametpnik mozenbaey, CAD, FDM, PETG, anTeHHa
alfHa/IIBIPFBILLL, UepBSIKTHI Oepisic.

Kipicme

HaHocnyTHUKTepMeH baiisiaHbIC OpHaTyFa apHa/IFaH YHUBEPCUTETTIK yKep CTaHLMsIapbiHAA
aHTEeHHaHbI a3UMYT JK9He OYPBINTHIK OWIKTIK OOMBIHINA OAFBITTAMTHIH alHA/BIPFBII KYPbLIFbI
Heri3ri snmeMmeHTTep/iH 6ipi 6osbim TabbuTagbl. KoMMepLUAIBIK, alfHaIbIPFBIITAPABIH KYHbI
JKOFapbl OOFaH/BIKTaH, COHFbI XKbIIAPbl Oap/blH, 3D OachIil IbIFAPY apKbUIbI JalbIHAAMaThIH
alibIK HYCKa/iapbl KeH, Tapaiyzaa [5]. MyHzali KypbUIFBIHBI KacayablH THiMAimiri kebine CAD
JKyHeciHJeri MoJenb/iH caracblHa >KoHe OHbIH, aJJUTUBTI TEeXHOJIOTHSIHBIH, epeKIle/liKTepiHe
KAHILA/ILIKTEI OeliiMenreHiHe OainaHbICThI [1, 4].

basHnamaHbIH MakcaTbl — aHTeHHAa aWHa/IJbIPFBILIBLIHEIH, TeTikTepiH CAD xyiecinze
»obanay »koHe FDM TexHosiorusicbl O0MBIHIIIA OachIN IMIbIFApy 9/liCTeMeCiH YCbIHY, COHZAM-aK OChI
TIpoLiecTeri Herisri KOHCTPYKTOPJIbIK-TeXHOIOTHS/IBIK 1IelliMAepAl Herizgey.

JKobanay apgicremeci

Kobanay wurepanusiiblk Ti30eKk TypiHZe yHbIMAAcThIpeUIABI  (1-cypeT). AngbiMeH
aHTeHHaHbIH, MacCachl, JKeJl )KYKTeMeCi )KoHe Ka)KeTTi aliHasly >KbUIZAMIbIFbl OOMBIHIIA OacTarmKel
TajanTap aHbIKTangbpl. ComaH keriH Autodesk Fusion 360 >kyileciHzie MexaHUKasbIK O6JTKTIH
napameTpsiik 3D wmogeni Kypeuigbl. JKUHAK JeHreliHAe TeTiKTepAiH ©3apa KUbUIBICYbl >KoHe
JKUHAKTBITbIFBl TeKcepireHHeH KeiiH mogens STL ¢dopmarteiHza crnaticepre Gepingi. Baceimn
IIbIFapPbI/IFAH  TeTIKTep ©HJesIil, >KUHAJbIN, CbIHAMAbl, a/l aHbIKTaJFaH CIWKecCCi3ziKTep
rapaMmeTpJiep KecTecCi apKpUIbl MOZieJIbre KanuTa eHrisingi.
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TananTtap CAD: napameTpaik NHTepdepeHumns CnancuHr
(aHTeHHa mMaccachl, YKOHE KNHAKTbINbIK (6afpap, TonTbIPy,
3D mogens 5
XKen, Xbingamablk) Tekcepy Tipeynep)
o T
1
1
i
napameTtpaepai Tysety |
(caHbinay, enwemaep) :
e KuHay xeHe KeiiHri eHaey, FDM 6acbin
CblHay Ke3kyrmMa opHaTy wbiFapy (PETG)

Cypet 1 — AWHanIBIPFLILI TeTIKTePiH yKobasay MeH JaiibiH/ayIbIH UTepaLUs/IbIK Tiz0eri

[TapameTpsiik MO/ie/b/iH, HeTi3ri aliHbIMasblIapbl — YePBSIKTbIH, MOAY/Ii (m = 2 MM), TiCTi
JOHFaJIaKThIH, TicTep caHbl (z; = 30), Tic eHi (b = 16 mm), 6inik guametpi (8 MM), MOAIIUITHUK
ysilapbIHbIH, etieMepi (608ZZ yiriH 22 MM) >k9He OTBIPFBI3y caHplIaybl. by aitHbIMasbLiap 6ip
KecTere >KUHAKTa/IFaHZABIKTaH, MbICa/bl, Oepisiic MOAY/iH ©3repTy [OHFa/lakK, uepBsK, OCbapasibIK
KAIlILIKTBIK JKoHe KOpIyC esiemzepiH Oip Me3ringe Kaiita ecenrteyre oakeneni. Com ceberTi
MO/IeJIb/Ii aybIp aHTeHHasIap YIIiH MaciinTabTay OGipHellle MUHYTThI FaHa asiafibl.

AaauTHBTI 6HJIpic YLIiH )kK00anay epexxesiepi

FDM TeXHOJIOTHSICBIHBIH, epeKIIe/iKTepiH eCKepe OTBIPBII, TETiKTep/i >kKobanayza Keseci
epexxenep Konganbuigel [1, 3]. BipiHmiizeH, ackiibin TypaThiH OeTTepiH Kenbeysiri TiriHen 45°-
TaH acraijbpl, ajq KejJeHeH TeCikTep Tipeyci3 0achin IIbIFAPy VIIiH «TaMIIbD» TilIiHIHAE
opbIHJana el EKiHIIIeH, KabaTTap apachlHAAFbI OaiiylaHbIC KabaT OOMBIHZIAFEI OEpiKTIKTeH 9JICi3
OonraHbIKTaH [6], Herisri KepHeynep Kabarrtap OOWbIMEH 3Cep eTEeTiHJeH eTil TeTiKTiH OaFJaphbI
TaHJanaAbl. YIIiHIIIJIeH, KO3Fa/MaJbl >KoHe KO3FalMaWThiH OThIpFbI3ysap yiiiH 0,2-0,3 mMMm
caHpuiay Oepineni, an geHrenek tecikrep guametpi 0,1-0,15 MM-Te YIKeMTiim MojenbieHesi.
TepriHmiigeH, mnomuMepre Tikenelk OypaHJa KecCy[iH OpHbIHA >KbUIyMEH OpHAThLIaThiH M3
JKe3KyiMaJsiap maijaniaHblia/ibl, Oy/1 KOCBUILICTAp/ (bl OipHelile peT OesiekTeyre MyMKiHZIK Gepefi.

AViHaNABIPFBIITHIH, HETi3ri TeTiKTepi yImiH KaObuigaHFaH OackIn 1ibirapy Oargapiapbl MeH
TONTBIPY THIFBI3ABIFEI 1-KecTele KenTipiireH. Marepuan peTiHAe bUIFaafa >X9He >KbUIyFa
tesimzainiri PLA-gan »xorapbl PETG TaHgansi [2].

Kecte 1 — AliHa/NbIPFBIIITHIH HETi3ri TeTiKTepiH 0achIn MIBLIFapy NapaMeTpJiepi

Terik BaceIin mibIrapy 6araapsl ToaTeIpy Eckepty
A3UMyT MOZy/IiHIH KOPITyCbl TabaHbIMEH yCTe/re 40 % M3 )Kegwl/l];e:;;gm aprasran
TicTi ponranax (z. = 30, m = . o . .
2 vm) TicTep KabaT >Ka3bIKTHIFBIH/A 100 % 6 mepumMeTp, Tic eHi 16 MM
Yepesik (d; = 20 Mm) TiriHeH, oci Z 6obIHIIIa 100 % 5 MM Giikke iilzngaH D-topiszi
buikTiK ociHiH KpOHIITeHH] Byt#iip 6erimen 50 % Uiny kepHeyi kabaTTap 60ibIMeH
Kogep MarHuTiHiH yCTaFbIIIbI TirineH 100 % Marnut ysicel 6,1 Mm

AHTeHHa TpaBepCaChIHbIH,
KdMBbIThI

HaTmxenep xaHe TalKbl1ay

Y chIHBITFAH 9/licTeMe OOWBIHINA aWHA/BIPFBINI TETIKTEPiHiH TOJBIK, >KUBIHTEIFBI PETG
MaTepuasibiHaH 0achIN IIbIFAPBUIBIN, XUHAAAbL. I[lapameTpsik MopenbAi Ko/jaHy apKachkiHZA
OTBIPFBI3Y CaHbLIAY/IapbIH TY3eTy TeK TapaMeTpJiep KecTeciHzieri 6ip MaH/i e3repTyMeH IeKTesi,
al KUHAKTarbl OapJiblK ToyesZi TeTiKTep aBTOMAaTThl TYpZe >XaHAapTbUIAbl. BepikTikTi ecemnrey

Beity >Ka3bIKTHIFbIMEH 60 % M5 6ypaHiaMmaiapMeH KbIChITazibl
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HITWXKeCiHJe TiCTi [JOHFanak TicTepiHferi wuiny kepHeyi mamameH 9,6 MIlla KypalTbIHbI
aHbIKTangel [4], 6y1 FDM anmsotpornusicel eckepinren PETG yimiH pykcat erinreH maHHeH (15
MIIa) TemeH.

CoHbIMeH bipre OachlFaH TeTiKTepAiH y3aK Mep3iM/i KyKTeme Ke3iH/e ChIPFhIMa/TbIIbIKKA
OeliiMAisTiri )koHe alIbIK ayaZiarbl yJbTPAKY/ITiH CJy/ie MeH TeMeH TeMIiepaTypa 9Cepi Herisri
LIeKTey/lep peTiHAe KapacTelpbulafbl. by Macesenepzi Lielly YIIIH YepBSKTbl MeTas/aH
JlaiibIHAAY )KaHe ChIPTKbI TeTikTep yiliH ASA MaTepuasblH K0/IJjaHy YCbIHbLIa/bI.

KopbITBIHABI

CAD xyiecingeri mapametpisik mogenbaey MeH FDM 3D 6ackin mibIFapyzbl YiaecTipy
aHTeHHa aWHA/IBIPFBINIBIHBIH, TETiKTepiH a3 IIbIFBIHMEH, KbICKA Mep3iMzie >kobanayFa >KoHe
JalbiHJayFa MYMKIHZIK Oepezi. Y ChIHbUIFaH uWTepalusiiblk, aficteMe MeH DfAM epekenepi
TeTIKTep/iH >KUHAKTBUILIFBIH >K9He OepiKTiriH KamTamachbi3 eTefli, ajq TlapaMeTpliK MO/e/lb
KOHCTPYKLIMSIHBI 9D TYP/i aHTeHHanapra OeliMieyai >keHinjeTeni. AJIBIHFAH HITHDKeNep
YHUBEPCHUTETTIK >Xep CTaHLMs/Iapbl MeH OKYy 3epTXaHajapblHa apHa/FaH aHTeHHaHbI 0acKapy
KellleHIepiH Kacay/a KOJAaHblLTybl MyMKIiH.
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Abstract: For multi-hop questions it remains unclear whether retrieving more complete evidence
actually improves the answers of retrieval-augmented generation. The study compares sparse, dense and
entity-mention-graph retrieval with a shared reranker and a local quantized language model on reserved
HotpotQA questions, and proposes an evidence-to-answer decomposition that separates the effect of
evidence coverage from the effect of evidence utilization. Graph-assisted retrieval kept complete evidence
more often than dense retrieval, but its answer gain was not statistically resolved and was explained mainly
by how the generator used the evidence rather than by retrieval coverage.

Keywords: retrieval-augmented generation; multi-hop question answering; entity mention graph;
evidence coverage; answer quality.

AHHOmMayus: [lns MHO20wWazo08blx 80NPOCO8 OCMAEMCS HesICHbIM, ydydwiaem au bonee
No/MHbIL NOUCK noodmeepxicoaioWux (pakmoe omeembl 2eHepayuu, OONOAHEHHOU nouckoMm. B
uccne008aHUU CpasHUBAlOMCs. paspexceHHbll, NaomHblll U 2pagosblli NOUCK NO YNOMUHAHUSM
cywHocmell ¢ 06WUM NepepaHICuUpOBUUKOM U JOKA/IbHOU KBAHMOBAHHOU S13bIKOBOU MOO€/bl0 HA
omuodiceHHblx eonpocax HotpotQA, a makdice npednazaemcs 0eKoMnosuyusi «pakmbi—omeem»,
pasoensirowjas s¢pgpekm nomHomsbl pakmos u 3¢ppekm ux ucnonb3osanusi. I pagposbili nouck vauje
COXpaHan noaMblli Habop ¢akmos, uem nAOMHbIU, OOHAKO 6blU2PblW 8 Kauecmee omeema
cmamucmuyecku He N0OMeepHCOEH U 0OBIACHSemcsi 8 OCHOBHOM meM, KaK 2eHepamop UcCnonb3yem
¢pakmbl, a He no1HOMoll noucka.

Knouesble cnoea: 2eHepayusi, OONOAHEHHAs! NOUCKOM; MHO20WA208ble 80Nnpochbl; 2pag
YNOMUHAHUll cywjHocmeli; noaHoma ¢pakmoe; kauecmeo omeema.

AHOoamna: Ken cambuibl cypakmap YywiH Oanendepdi monbieblpak maby i3oeymeH
MO/bIKMbIPbLIRAH 2eHepayUsIHbIH #ayanmapblH Jcakcapma ma 0e2eH Macene ani 0e aHblK eMec.
3epmmeyde HotpotQA dicublHbiHbIH 061eK KanobipbLieaH CypakmapbiHOd opmak Kaiima
paHzineywici JcoHe xcepeinikmi keaHmmesnzeH mindik modeni 6ap cupek, mblebl3 HCoHe MIHOIK
amaynap 2pacpbiHa HezizoenzeH i30ey canbICmblpbl1aodbl, COHOAU-AK 0a1e10epOi MoAbIKMbl2bl MeH
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01apObl nalidanaHdy acepiH aXCbIpamambiH «0dneA—xcayan» O0eKOMNO3UYusiCbl  YCbIHbLAAOBI.
I'pagpmbik i30ey mbiebi3 i30eyee KapazaHoa mosblK Oanendepoi xcuipek cakmaobl, 6ipak Jcayan
canacbliHO@ebl JHaKcapy CmamucmukaablK mypoe pacmanmaobl JiCoHe HeziziHeH —i30ey
MonbIKMbiebIMeH eMec, 2eHepamopOobly 0d/1e10epdi natidanaHybiMeH myCiHOipinoi.

TyliiH ce30ep: i30eyMeH MOAbIKMbIPbLIRAH 2eHepayusi; Ken camblibl CYpakmap; MaHOIK
amaynap 2pagbl; 0ane10epOiy MoAbIKMbIbl; HaAyan candchbl.

1 Introduction

Retrieval-augmented generation (RAG) combines a retriever that selects passages from an
external collection with a language model that writes the answer from them [1]. Universities
increasingly use RAG for tutoring and course question answering, often on modest local hardware
[2]. For such systems the quality of retrieval and the quality of the answer must be measured
separately, because they are produced by different components.

The difficulty is greatest for multi-hop questions, which combine facts from several
documents. HotpotQA formalised this task and annotated the supporting sentences of each question
[3], and iterative retrieval was proposed to find the second, bridge document [4]. However,
complete evidence does not guarantee a correct answer: language models use long contexts
unevenly [5] and lose accuracy when relevant passages are mixed with noise [6]. Graph-assisted
retrieval is a popular way to improve coverage, but its benefit is usually reported only as an end-to-
end answer score, so a developer cannot tell whether to improve retrieval or the use of the retrieved
context.

The aim of this study is to determine how a lightweight entity-mention graph changes
evidence completeness and answer quality of a fixed local generator under a matched context
budget, and to quantify how much of the answer difference is explained by coverage and how much
by utilization. The object is the RAG pipeline for multi-hop questions; the subject is the relationship
between retrieved evidence and answer correctness. Two hypotheses are tested: H1, graph-assisted
retrieval increases the share of questions with complete evidence compared with dense retrieval;
H2, this gain translates only partially into answer quality, and most differences are explained by
evidence utilization.

The novelty lies in the evaluation design and in the proposed evidence-to-answer
decomposition (EAD), which splits the answer difference between two retrieval methods into a
coverage effect and utilization effects, and splits the gap to oracle evidence into missing evidence
and context dilution.

2 Literature review

Graph-based RAG adds explicit structure between pieces of text. GraphRAG builds an
entity graph with a language model and summarises its communities [7]. HippoRAG runs
personalized PageRank over an extracted knowledge graph to improve multi-hop retrieval [8], and
KG2RAG uses graph links to expand and organise retrieved chunks [9]. Document GraphRAG
builds document-structure graphs and reports its largest gains on multi-hop questions, including
HotpotQA [10], while a query-aware multi-path approach selects among one-hop, multi-hop and
importance-based subgraphs [11]. Most of these methods require a language model to extract
entities and relations, which is costly and introduces errors.

Recent analyses question the general benefit of graphs. A comprehensive benchmark finds
that graph RAG often underperforms standard RAG and identifies the tasks where structure helps
[12]. Zarrinkia et al. show that a leading graph RAG system often retrieves the answer yet reasons
incorrectly [13], and evaluation frameworks such as RAGAS score context relevance and answer
faithfulness as separate dimensions [14]. Table 1 summarises the comparison.
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Table 1 — Comparison of graph-assisted RAG studies

Approach Graph construction Measures evidence Links coverage to
coverage answers

GraphRAG LLM entity graph No No

HippoRAG LLM triples, PageRank Retrieval recall No

Document GraphRAG document structure Retrieval metrics No

RAGAS not applicable Context relevance Separate scores

This study exact title mentions Complete supporting Yes, EAD

sentences

Table 1 shows that existing studies either do not check whether complete evidence reached
the generator or report retrieval and answer scores without linking them. This study fills that gap
with a transparent attribution of answer differences to coverage or utilization.

3 Methodology

3.1 Research design and data

The study follows the six-stage design in Figure 1.

2 Mention graph

1 Question sampling

Exact title mentions
Passage projection, hub cap 30

HotpotQA dev, distractor split
50 tuning + 200 reserved

1,362 triples, 3,230 edges
|

2,485 pooled passages

-

3 Retrieval and reranking 4 Packing and generation

< 1,024 Qwen tokens
Closed-book, oracle controls

BM25, dense, graph routes
Shared cross-encoder

top 20 candidates per route 1,000 evaluations

v
6 EAD decomposition

Coverage vs utilization
Missing evidence vs dilution

EM, F1, evidence coverage
Paired bootstrap intervals

primary endpoint: AF1 proposed framework

Figure 1 — Research design

Figure 1 shows that stages 1-3 prepare the questions, the graph and the ranked candidates,
and stages 4—6 generate, evaluate and decompose the answers. A deterministic hash ordering with
seed 20261029 selects 250 records from the HotpotQA development distractor release: 50 for
tuning and 200 reserved for evaluation (159 bridge and 41 comparison questions). All their passages
form one shared corpus of 2,485 documents. Questions, answers and supporting-fact labels are
never used for indexing or graph construction.

Titles of at least four characters are matched at word boundaries; each match yields a
mention triple with sentence provenance. Passages are linked if they mention the same entity or if
one mentions the title of the other, and entities mentioned in more than 30 passages are ignored. The
graph has 1,362 triples and 3,230 edges, and 1,226 documents (49.34%) remain isolated.

3.2 Retrieval and generation pipeline

Figure 2 shows the evaluated pipeline.
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———

Offline: index and graph construction

Pooled corpus Dense index Mention graph
2,485 passages, MiniLM 1,362 triples,
BM?25 index embeddings 3,230 edges

Retrieval routes

B\
i i
: A BM25 B Dense C Graph i
i lexical match, all-MiniL M-L6-v2, PageRank from :
| full passage text cosine similarity 3 seeds + RRF :
| |
S T S T )

v Reranking and generation

B
| |
: |

|
: Cross-encoder Context packing Qwen2.5-7B :
| ms-marco-MiniLM < 5 passages, Q4_K_M, greedy, :
|
| L-6-v2 < 1,024 tokens JSON answer :
' |
A !

1 Evaluation and diagnosis *
Evidence state Answer quality EAD
complete or EM, F1, coverage vs

incomplete bootstrap CI utilization

Figure 2 — Architecture of the evaluated pipeline and of the proposed diagnosis
Figure 2 shows three retrieval routes over one corpus that feed one reranker, packer and
generator. BM25 uses Lucene settings k1 = 1.2 and b = 0.75 [15]. Dense retrieval uses normalised
all-MiniLM-L6-v2 embeddings. The graph route takes the three best dense passages as seeds of
personalized PageRank:

where is the vector of passage scores after iterations, is the restart vector with equal mass
on the seeds, is the row-normalised adjacency matrix and is the restart probability. Dense and
graph rankings are fused by weighted reciprocal rank fusion [16]:

where and are the ranks of passage in the two lists and is the graph weight selected on the
tuning questions only.

Each route passes its top 20 candidates to the same ms-marco-MiniLM-L-6-v2 cross-
encoder. Packing admits at most five passages, 256 tokens per passage and 1,024 tokens in total,
counted with the generator’s tokenizer. The generator is Qwen2.5-7B-Instruct [17] quantised to
Q4_K_M and run with llama.cpp on an RTX 3050 Ti laptop GPU with 4 GB of memory, using
greedy decoding and an answer-only JSON format; insufficient evidence should yield “noanswer”.
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A closed-book control receives no context, and an oracle control receives all annotated supporting
sentences.

3.3 Metrics and proposed decomposition

The primary endpoint is the graph-minus-dense difference in macro answer token F1. Exact
match (EM) is also reported, and complete evidence for question is , where is the set of annotated
supporting sentences and is the packed context. Paired 95% intervals use 2,000 bootstrap resamples
of questions and, separately, of clusters sharing a gold source.

For method , let be the share of questions with complete evidence, the EM among them and
the EM among the remaining questions. Then

where the first term is the contribution of complete-evidence questions and the second the
contribution of correct answers despite missing evidence. For methods A and B the EM difference is
split exactly as

where is the value for B minus the value for A, is the mean completeness and is the mean
accuracy lift from complete evidence. The first term is the coverage effect and the other two are
utilization effects. The gap to the oracle control is split as

where is the EM with oracle evidence, the first term is the missing-evidence component and
the second is the context-dilution component, the loss caused by complete but longer and noisier
contexts. The decomposition is descriptive, because evidence states are observed rather than
randomised.

4 Results

Table 2 reports all five conditions on the 200 reserved questions; there were 1,000
evaluations and no failed request.

Table 2 — Evidence coverage and answer quality on the reserved questions

Configuration Complete EM F1 Abstain Context tokens
evidence
BM25 + reranking | 68.0% 37.0% 47.2% 67 702.0
Dense + reranking | 67.0% 34.0% 44.8% 74 700.6
Graph + reranking | 71.0% 37.0% 46.9% 69 703.1
Closed book — 4.5% 6.5% 175 0.0
Oracle evidence 49.5% 64.1% 36 149.0

Table 2 shows that the routes used almost identical context lengths, so differences are not
caused by the amount of text. The graph route had the highest complete-evidence rate, and its F1
was 2.1 percentage points (pp) higher than that of dense retrieval, with 95% intervals of [-0.1, +4.7]
for question resampling and [-0.2, +4.6] for source clusters. Both include zero, so a directional
advantage is not established, and BM25 reached a similar F1 (47.2%). Without reranking, coverage
was 51.5% for dense and 67.0% for graph retrieval; the common reranker narrowed this 15.5 pp
advantage to 4.0 pp, which supports H1 in a weaker form. By question type, graph F1 exceeded
dense F1 by 1.6 pp on bridge and 4.1 pp on comparison questions, the latter based on only 41
questions.
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Figure 3 — Exact match conditional on complete or incomplete evidence (95% Wilson intervals)
Figure 3 shows that complete evidence is associated with an EM of 42.5% to 44.9%, against
16.7% to 20.3% with incomplete evidence, a gap of about 25 pp for every route. The intervals
within each evidence state overlap strongly across routes, and even complete retrieved evidence
gives a lower EM than oracle sentences alone. Table 3 lists the components of the decomposition.

Table 3 — Components of the evidence-to-answer decomposition

Route c a b EM Missing Context
evidence, pp | dilution, pp
BM25 68.0% 44.9% 20.3% 37.0% 7.9 4.6
Dense 67.0% 42.5% 16.7% 34.0% 8.5 7.0
Graph 71.0% 44.4% 19.0% 37.0% 7.4 5.1
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Figure 4 — Evidence-to-answer decomposition: (a) method gap relative to dense retrieval; (b) gap to
oracle evidence

Figure 4a shows that of the 3.0 pp EM gain of graph over dense retrieval only 1.0 pp (34%)
comes from higher coverage, while 2.0 pp come from higher accuracy within evidence states.
BM?25 achieves the same gain almost entirely through utilization, with a coverage effect of 0.3
pp. Figure 4b shows that missing evidence explains 7.4 to 8.5 pp of the gap to the oracle, and
context dilution explains 4.6 to 7.0 pp, or 37% to 45% of the gap. These results support H2.

5 Discussion

The mention graph increased evidence coverage strongly before reranking and modestly
after it, but its answer gain over dense retrieval was small, statistically unresolved and no larger
than that of BM25. The decomposition explains why: most differences arise within evidence states
rather than from moving questions into the complete state. This agrees with the reasoning
bottleneck reported for graph RAG by Zarrinkia et al. and adds a quantitative attribution: in this
setting about one third of the gain comes from coverage. The dilution component links the results
with long-context studies: the oracle used about 149 tokens, the retrieval routes about 700, and the
extra text cost 4.6 to 7.0 pp even when nothing was missing.

The work has practical value for developers of RAG systems that run locally on limited
hardware, for example in universities. A mention graph can be built without language-model calls,
but it should be compared with a sparse baseline using paired intervals. Recording for each question
whether the complete evidence was packed is enough to compute the EAD and decide whether to
invest in retrieval or in context selection and compression; when dilution is large, as here, reducing
context noise is likely to help more than higher recall.

The study is limited to one corpus of 2,485 passages, one quantised generator and modest
retrieval models. The graph is a mention-based projection without alias resolution, annotated
supporting sentences may miss valid evidence paths, and EM can penalise valid answer aliases. The
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EAD is descriptive and was computed for EM.

6 Conclusion

The aim of the study was achieved. Under the pooled HotpotQA setting, graph reranking
retained complete evidence for 71.0% of questions against 67.0% for dense and 68.0% for BM25
reranking, and reached 46.9% F1 against 44.8% and 47.2%; the graph-minus-dense difference of
+2.1 pp is not statistically resolved. The proposed decomposition shows that only about one third of
the graph-versus-dense gain in EM is due to coverage and that context dilution accounts for 37% to
45% of the gap to oracle evidence. Future work will test alias resolution, other generators, Kazakh
and Russian corpora and context selection aimed at the dilution component. As local language
models spread in education and public services, separating retrieval from the use of evidence is
likely to become a standard part of RAG evaluation.
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