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AHHOTauMsl. ABTOMaTHYECKas OIICHKA KOPOTKMX OTKPBHITHIX OTBETOB OOyYarolIMXcsi YHPOIIaeT paboTy
MpEeNoAaBarelis U Mo3BOIAET OBICTPO U 3P (PEKTHBHO OLICHUTH PabOTy cTyaeHTa. Llenbio JaHHOH paboThI SBIAETCS
CpaBHEHHE METOJOB KJIACCH()UKALMKM PYCCKOS3BIYHBIX KOPOTKHX OTBETOB B 3aBHCHMOCTH OT OLCHKH.
AHanm3upyercsl IpUMEHEHHEe HeIPOCETEBBIX SI3BIKOBBIX MOZIENSH M METO0B MalInHHOTO 00ydeHus. OLeHnBaHue
MIPOMCXOJUT Ha OCHOBE 3TAJIOHHOTO OTBETA IO JBYM KJlaccaM: BepHBIH/HEBEPHBIH, WIIM TPEM: BEPHBIH/JYaCTHIHO
BEpHBII/HEBEPHBIH OTBET. J{J1s1 IPOBEICHNS IKCIIEPUMEHTOB aBTOPHI COOPAIIN YeThIPe KOPITyca OTBETOB Ha BOIIPOCHI
U3 Pa3IMYHBIX AUCHMIUIMH U MPEJMETHBIX obnacTeil: kopmyc obumx BonpocoB o UT-auciunirHaMm 1 BeICIIeit
MaTeMaTyKe, KOpIyC BOIPOCOB MO 0a3aM JaHHBIX, KOPIyC BOIIPOCOB IO MCTOPUM M KOPIIYC BOIIPOCOB IIO
pa3paboTKe ¢ MOMOIIBIO MPOrpaMMHOT0 MHCTpyMeHTa Qt. B mporecce SKCIEPUMEHTOB C JTAHHBIMH TEKCTaMU
cpaBHUBaNKCh 11 mpemoOydeHHBIX S3BIKOBBIX Mojenei, 2 cmocoba oOydeHws, 2 cmocoba pa3OueHHss Ha
00y4arolyt0 M TECTOBYIO BBIOOPKHM U 7 KIacCU(UKATOPOB, YTOOBI MPOAHAIM3UPOBATH PAa3IMYHbIE CIIOCOOBI
BEKTOPHOTO TPEJCTaBICHHS W KIACCH(HUKAINU PYCCKOS3BIYHBIX TEKCTOB. AHANN3 pPe3ylbTaroB OHHAPHOM
KJIaccH(UKAIMU MTO0Ka3all, YTO HE CYNIECTBYET JOMUHHPYIOIIEH Mapbl «MOJENb + KiacCH(UKAToOp», KOTopast Obl
CTaOMIIBHO IIPEBOCXOAMIA OCTalbHbIE Ha Bcex Kopmycax. F-mepy Oonee 0.9 mnoxassiBanu BERT-monmenu B
KOMOMHAIMAX C IIGHTPOUIHBIM KIAacCHM(HKATOPOM, JIOTHCTUYECKOH perpeccuedl WM MHOTOCIOHHBIM
nepuentpoHoM. 11 TepHapHOI KitaccuUKANH JIyYIIHMHA KOMOMHAIIMAME OKa3aIruch Mozeny rugpt3m, MiniLM-
L12 u rubert-tiny2 B coyeTaHHH C KaTeropHajJbHBIM OYCTHHIOM M LEHTPOUAHBIM KiaccuduraropoM, F-mepa
cocraBmia 0.58. IToBeicuth KadecTBO F-mepwl 10 0.96 s OunapHoit u 1o 0.91 ans TepHApHOH KiaccupuKanuu
MOMOTJIa ayTMEHTAIHsl Ha OCHOBE IPABMII JJIsl pEKOMOMHAIIMY peaibHBIX JaHHbBIX. AHAJIN3 OIIMOOK I0Ka3al, 4To
OCHOBHYIO CJIO)KHOCTb HPE/ICTaBIISIET OTACIEHNE MOJHOCTBIO BEPHBIX OTBETOB OT YaCTHYHO BepHBIX. Ha ocHOBe
pe3yABTaTOB IKCIEPUMEHTOB OblIa pa3paboTaHa W OMyONMKOBaHA IIPOrpaMMHAas CHUCTEMa IJIs MPOBENCHUS
KOHTPOJIBHBIX MEPONPUATHI CPEU ydalIuXcCsl.
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Abstract. Automatic grading of short open-ended student answers simplifies teachers’ work and allows for quick
and effective assessment. The goal of this study is to compare methods for classifying Russian-language short
answers depending on the assessment. The authors analyzed the application of neural network language models
and machine learning methods. Evaluation is based on a reference answer. The student’ answer is categorized in
two classes: correct/incorrect, or three: correct/partially correct/incorrect. For the experiments, the authors collected
four corpora of answers to questions from various disciplines and subject areas: a corpus of general questions on
IT disciplines and higher mathematics, a corpus of questions on databases, a corpus of questions on history, and a
corpus of questions on Qt development. During the experiments with these texts, 11 pre-trained language models,
2 training methods, 2 methods of splitting training and test sets, and 7 classifiers were compared to analyze various
methods of vector representation and classification of Russian-language texts. An analysis of binary classification
results revealed that there is no dominant model + classifier pair that consistently outperforms others across all
corpora. BERT models in combination with a centroid classifier, logistic regression, or multilayer perceptron
demonstrated the F-measure greater than 0.9. For ternary classification, the best combinations were rugpt3m,
MiniLM-L12, and rubert-tiny2 models in combination with categorical boosting and a centroid classifier, with the
F-measure of 0.58. Augmentation based on rules for recombination of real data helped to improve the F-measure
to 0.96 for binary classification and to 0.91 for ternary classification. Error analysis revealed that the main difficulty
is separating completely correct answers from partially correct ones. Based on the experimental results, a software
system for conducting assessments among students was developed and published.
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1. BeedeHue

OpmHUM U3 OCHOBHBIX KOMIIOHEHTOB COBPEMEHHOT0 00y4YeHHUs SBIIAETCS OlleHKa 3HaHuil. OHa He TOJIBKO
ompenenseT ypoBeHb MOHUMAaHU y4eOHOro MaTepHaia M BIaJeHHUS MPaKTHYECKUMH HaBBIKAaMH, HO U
pa3BUBaeT MbIIIJIEHHE Y4YalllMXCsl, HAaBBIKU pelleHus Mpobsem, MIaHUpOBaHWs W camooreHKH [1].
KadecTBeHHast OLICHKA BBITIOJIHEHHBIX yYalllUMUCA 3aJaHUi SBISETCS KpaliHe TPYNOEMKON 3a1a4deil, u3-
3a 4ero JUIsl MPOBEJCHUS] KOHTPOJIBHBIX pabOT YacTO MCIONB3YIOTCS 3aKPBITHIE TECTOBBIE BOIIPOCHI C
HECKOJIbKMMH BapWaHTaMHM OTBETOB Oe3 oOpaTHOW cBszu. UToObl oOydeHHME M OICHUBAaHUE ObLIH
MaclTabUpyeMbIMH M TEpCOHAJIM3UPOBAHHBIMM 0€3 TOTEepH KauyecTBa, HEOOXOAMMO pa3BUBATH
CHCTEMbI, aBTOMaTH3UPYIOLINE OTJeNbHBIE acneKkTsl paborTsl mpenopaBarens [2]. CozgaHue Takux
CHCTEM CTaJI0 BO3MOXKHO B paMKaxX NMPUMEHEHUS] NCKYCCTBEHHOTO MHTEJUIEKTa B 00pa30BaHHUH, B TOM
YHCIIe B CBSA3M C COBEPIICHCTBOBAHUEM OOJBIINX SA3BIKOBBIX MOAEITEH /IJIs1 aBTOMAaTHIEeCKOH 00pabOTKH
Tekcra [3]. ba3oBble anTOpUTMBI pPelIeHHs MOCTABICHHOHN 3a/1au JIe)aT B 00JacTsIX aBTOMATHIECKON
OIIEHKH KOPOTKHX OTBEeTOB (automatic short answer grading, ASAG) u onpeneneHnss CEMaHTHIECKOTO
CXOJICTBA TEKCTOB.
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3amada OIEHKH OTKPBHITBIX OTBETOB 4acTO (HOPMYIMpPYETCS Kak 3ajgada KiacCH(UKAI[MH TEKCTOB Ha
€CTECTBEHHOM SI3BIKE IT0 OLIEHKaM, IIPH 3TOM TEKCTHI MOIEIHPYIOTCS Kak BekTropa uncen [4]. Ilepsrie
METOBI TaKOTO MOJEITHPOBAHUS HCIIONB30BATN IPOCTCHINIE XapaKTEPHCTHKH TEKCTAa: YaCTOTY
CUMBOJIOB U CJOB, CPEIHION JJIUHY IpeUIOKEeHHS U T. I. B mocieqHue roabl caMbIMH 4acTo
UCTIONIb3YEMBIMU MOJEISAMHU cTaiu aMOenuuru (anmt. embeddings, BekTopa 4mcel, MOJy4YeHHbIE Ha
OCHOBE SI3BIKOBOM MOJENHN), IOCTPOCHHBIE C MOMOIIBI0 METOJOB IIIYOOKOTO OOYYEHHS M SI3bIKOBBIX
MoJIeJIeH, B TOM 4Hciie O0NbIINX A3bIKOBBIX Mojeneit LLaMA u GPT [5].

CpaBHEHHE CXOJICTBAa OTBETOB YyYall[UXCsI C STAJIOHHBIMU JIKUT B OCHOBE MHOTMX HCCIEIOBaHUIl B
obmactu ASAG [6]. KadecTBo pemieHuss 3TOW 3ajaduu CHJIBHO pa3iuyaeTcs B pasHBIX paboTax.
Hampumep, ucnons3zoBanue RoBerta mokaszano F-mepy B nuanazone 0.80-0.9 nyis pa3HbIx kopmycoB [7].
A xombunanust BERT-3mM0etnros ¢ knaccupukaropom RandomForest mo3Bonmiia noctnus F-mepst
Bcero 0.57 [8]. Crnemyer OTMETUTbh, YTO MOAABIAIONICE OOMBIIMHCTBO MCCIICAOBAHHUK BBITOTHEHO IS
AHTJIMICKOTO SI3BIKA, B TO BPEMS KaK PYCCKOSI3BIYHBIC TEKCTHI OCTAIOTCS Maou3ydeHHbIMH [9]. [TosTomy
MIPUMEHECHNE U CPaBHEHHE METOJOB aBTOMAaTHIECKOM OIICHKH OTKPBHITHIX OTBETOB HAa HOBBIX KOPITyCcax
TEKCTOB SIBJISIETCS aKTyaJIbHOU 3a1aueil.

Lenb maHHO# pabOTHI — CpaBHEHHE METOIOB U aBTOMATHIECKOM OI[CHKH PYCCKOS3BIIHBIX KOPOTKHX
OTKPBITBIX OTBETOB yUaIIUXCs. TEKCTHI MOAETHPYIOTCS KaK SMOCIIMHTH TPHU ITOMOIIN COBPEMEHHBIX
SI3BIKOBBIX MoJIesieil. MeToApl BKITIOUAIOT B ce0s KaK CTaHIApTHBIC aJrOPUTMBI MAITHHHOTO OOYYIEHU
Ui OWHapHOW W MYIbTHKIAcCH(UKAINM, TaK M KIacCH(UKAIIMOHHBIC AJTOPUTMBI Ha OCHOBE
CpaBHEHH ¢ ATalIOHOM. KakoMy BOIIPOCY COOTBETCTBYET OAWH 3TaJOHHBIN OTBeT. bamier 3a oTBeT
BBICTABJISIFOTCSI 110 ILIKaJe OT -2 70 1:

e | — OTBET NOJHOCTHIO BEPHBIil;
e (0 — OTBEeT YaCTUYHO BEPHBIA;
e -1 — OTBET HEBEPHBIH, HO TIO TEME;

e -2 — OTBET HE I10 TEME.

KraccudukannonHas 3aaua CTaBUTCS B AByX BapUaHTax:

1. bunapHnas knaccuduKanys Ha BepHbI/HEBepHbIil 0TBeT, r1e Oawibl 0 u 1 0603Ha4aroT 001Kt
KJIacC BEPHOTO OTBETA, a 0asuiel -2 U -1 — HeBepHoro oTBeTa. [Ipu 06benunenun 6amios 0 u 1
B O0IIMIT KJTacC MOAENUPYETCsI TAKO# MOJXO/ K OLIEHKE OTBETOB, KOT/[A CTYIACHTY J0CTaTOYHO
HPOICMOHCTPHPOBATh MUHUMAJIBHBIH YPOBEHb 3HAHHHA.

2. TepnapHas kiaccuHKays Ha BEPHbIH/9aCTUYHO BEPHBII/HEBEPHBI OTBET, rie 6ayuibl -2 U -1
0003Ha9a0T oOmIMH Kiacc HeBepHOro orBera. OTBETH HE MO TEME B paccMaTpPUBAEMBIX
KOpITycax BCTPEUYaIUCh PEIKO, IOITOMY He OBLIH BBIJICNICHBI B OTCJIBHBIN Kiacc.

Takum o0pa3om, 7Ba BapHaHTa KIACCH(HMKAIMOHHOW 3aJadd IO3BOJISIIOT IPOAHAIN3UPOBATH
aBTOMATH3AIMIO KaK CTPOTUX, TAK U HECTPOTUX MOAXOIOB K OI[CHKE OTKPHITHIX OTBETOB.

Jis oneHKH ycToiumBOCTH M 0000IIaromIel cCHOCOOHOCTH METOJI0B, IIOMHMO CTaHIAPTHOH KpOCC-
Bajmjanuy, ucronb3obanack cxema LOCO (Leave One Corpus Out), Momenupyromas HpOBEpKY
OTBETOB Ha HOBbIEC, HE3HAKOMBIE CUCTEME BOTIPOCHI.

2. AHanozu4Hble pabomsi

3ajgaya aBTOMAaTHUYECKOM OIIEHKM KOPOTKHX OTBETOB OOYyYaroOMIMXCsl HamOoJee 4acTo U YCIELIHO
pemaeTcs Ipu MOMOIIM MPeAoO0yUeHHBIX S3BIKOBBIX Moxened [9]. OmHM W3 Nydmmx pe3ylsTaToB
JIEMOHCTPHUPYIOT SI3BIKOBBIE MoJenH, sBistontiecs BapuanusMu BERT. Atopsr uccnenosanus [10]
KJIacCH(HUITIPOBAIIH C MX TOMOIIBIO TEKCTHI U3 Kopityca SemEval-2013 Ha npaBuibHbIE, HEIPABHIIBHBIC
U IPOTUBOPEUYMBLIE U NONy4nay 3HaueHne F-mepsel ot 0.67 1o 0.79 as pa3auyHbIX BOIPOCOB.
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B 0630pe [11] cpaBHEHUE MOIETIeH HAa OCHOBE AYMOCIIMHTOB 151 KOpITycoB TekcToB Mohler u SemEval-
2013 moka3siBaet, uto BERT-Mozemy npeBoCXOAsT OCTalbHBIE TTOAXOABI K aBTOMATHISCKOW OIEHKE
KOPOTKUX OTBETOB, OCHOBaHHBIE Ha HEHpOCeTX, OfHAKo B 1ie1oM F-mepa He npeBocxoaut 0.83.
Beicokne 3HaueHnss F-mepsl MOryT OBITH MOCTUTHYTHI KOMOWHAIMEH 3MOCIIMHTOB U APYTHX
BEKTOPHBIX Mozenei. Hanpumep, aBrops! paboTs! [12] o06bequammm n-rpammel u aMOenauarn FastText
JUI PEIleHMs 3aJadd, aHAJOTWIHOW OIEHKE KOPOTKHX OTBETOB HAa OCHOBE 3TAJIOHA: ONPENEIICHHE
6mm3o0cTu TekcToB. Ha coOcTBeHHOM Kopityce Meton noctur F-mepbr okono 0.93.

B mocnenrne rofpl METOABI M TOAXOABI HA OCHOBE S3BIKOBBIX MOZENEH Pa3BHUBAIOTCS B CTOPOHY
HCTIONB30BaHMUs TEHEPaTHBHOTO HWCKYCCTBEHHOTO HHTewiekTa. B ¢perimBopke GradeHITL [13]
CKOMOMHHUPOBaHBI OONBIINE S3BIKOBBIE MoAeH U goodydenue ¢ nomouipto SBERT n RoBERTa, uto
MIPUBEJIO K J10J1e TIpaBHIIbHBIX 0TBeTOB 0.72-0.91 nis pasusix BonpocoB. GPT 3.5 [14] 6e3 nooOy4enus
JIOCTUT TOUHOCTH B oneHke dcce 0.29-0.35, cuinbHO pazoiiasch ¢ sTanoHHbIMU onieHKamMu. GPT-4 [15]
mokasain 0ojee BBICOKYIO TouHOCTh 0.716. OnHako uccienoBarenu orMevarot, uto GPT moxeT yacto
BEICTABJISITh Pa3HBIE OIICHKY OJHUM H TEM K€ OTBETaM IIPH MOBTOPHOM 3arpoce [14, 15].

B crarbe [5] mpumeHsuHCh ABE OONBIIME SI3BIKOBBIC Mojenu: obmemoctymuas LLaMA 3.2 wu
npemuansHas GPT-40, a Taxke aHaIM3MPOBAJIACh COIIACOBAHHOCTh KAaK MEXAY UYCIOBEYECKUMH U
aBTOMAaTUYECKUMHU OICHKAMM, TaK U OLIEHKAMHU OT HECKOJBKHMX MperojaBaTesieil. ABTOpHI coOpaiu
COOCTBEHHBIH KOPIIyC TEKCTOB Ha MOPTYTajbCKOM fA3bIKE M aBTOMAaTHYECKH OIEHMBAJIM TEKCTHI IO
Ha0Opy KpWTEpHEB, I[€ IIKaJa BapbHpPOBANACh OT HYISA 1O HECKOJNbKHX [ECSITKOB 0ajuloB B
3aBUCHMOCTH OT Bompoca. Tect MaHHa-YHTHH TONTBEpPIMI ONM30CTH OLEHOK OOEMX Mozeied K
OILIEHKaM, BbICTaBIsieMbIM JrofbMu. Koaddumment xoppemamuu Crimpmena coctaBui npuMepHo 0.96
Kak Mexnay nokaszarensmu LLM u npenopasarenel, Tak U Cped CaMUX IpernojaBaTesiei.

B uccnenoBanuu [16] npoBenéH cpaBHUTEIbHBIA aHAIU3 ABYX MOAXOAOB K aBTOMAaTUYECKOW OLIEHKE
KOPOTKHX OTBETOB: HCIOJIb30BAaHHE TCHEPAaTHBHBIX OONBIIMX  S3BIKOBBIX  Mopened  6e3
MIPE/IBAPUTEILHOTO O0YUIEHHUs M HCIIOIb30BaHNE KJIACCHYECKUX S3BIKOBBIX MOJENel ¢ 00ydeHHEeM Ha
TPEHHUPOBOYHON BBIOOPKE. ABTOPBI SKCIIEPIMEHTHUPOBAIHN Ha OTKPHITHIX Habopax maHHbIX: Mohler ¢
aHNIOS3BIYHBIMU TekcTaMu M PT ASAG ¢ mopTyranos3pldHBIMU TeKcTaMu. [logxon ¢ reHepaTHBHBIM
HCKYCCTBEHHBIM HHTENJIEKTOM C TpuMeHeHneM mozaenu GPT-4o nokasain sHauenusst RMSE B nuanazone
1.48-1.75. Bropoii moaxo/ ¢ 3KCIIEPUMEHTaMHU Ha TPAJAUIIMOHHBIX s3bIKOBBIX Mojeisix Glove, BERT,
FastText obecreunn 3HaunTeNnbHO My4mune 3HaueHns RMSE: 0.67-1.02. HecMoTps Ha IPpeBOCXOICTBO
TPaIUIIMOHHBIX TOAXOO0B MO KayeCTBY, aBTOPHI MOAYEPKHYNIH, YTO OOJBIINE S3BIKOBBIE MOZIETH HeE
HYXJAIOTCsl B TOTIOTHUTEIILHOM OOY4eHNH, YTO YIPOIIAaeT paboTy ¢ HUMH.

ABTOpBHI uccrnenoBaHus [17] Takke CONOCTaBISUIM T€HEPATHUBHBIN HCKYCCTBEHHBIM HHTEIUICKT, a
nmenHo Monienb GPT-4, u Tpaaunmonnsie sMOenauary, BKatodas BERT u RoBERTa-large. CpaBaenue
BBITIOJIHSJIOCHh Ha aHIVION3BIYHBIX Koprycax SciEntsBank u Beetle kak aist OunapHoii kinaccudukanmum
OTBETOB 10 OLIEHKaM, Tak U ajs TepHapHoil. Mogens GPT-4 nemonctpupyetr F-mepy okono 0.74 s
o0enx BHUIOB Kiaccudukamun Ha kopryce SciEntsBank u menee crabmimpHbIi pe3ymsraT 0.52-0.61 Ha
xopmyce Beetle. [IpenBaputensHO 00ydeHHBIC SMOeATUHTH AOCTHTalOT F-Mepb opsinka 0.73-0.81 Ha
SciEntsBank u 0.73-0.91 nHa Beectle. bunaphas ximaccu(ukanys BBHIIONHSAETCS OXHAAEMO Jy4IIe
TepHapHOil. [IpenoOyueHHbIE I3bIKOBBIE MOJEIIH TPEBOCXOST METO/IbI T€HEPATHBHOTO HCKYCCTBEHHOTO
nHTeIUIeKTa. Kpome Toro, aBTOPHI OI[EHNBAIN TEKCTHI ¢ moMoIbio GPT-4 kxak ¢ mpruMeHeHeM 3TajloHa,
Tak 1 6e3 HEero, HO He TOJIyYHIIM CTATUCTHYECKH 3HAYMMOTO OTJINYHUS B KA4ECTBE.

J1J1s1 9KCTIEPUMEHTOB C HAllMOHAJLHBIMU SI3bIKAMH aBTOPBI CO3/1aI0T COOCTBEHHBIE KopIyca. Hanpumep,
U (pUHCKOTO sA3bIKa ObLT coOpaH kopiryc u3 2000 otBeroB Ha 100 Bompocos, u GPT-4 moctarouno
YCIEITHO CcHpaBwiIcs C UX oreHkoi, mokazaB QWK 0.6-0.8 [18]. TexkcTsl Ha MOIBCKOM SI3BIKE
OIIEHUBAJINCH HEHPOCETEBBIMH AJITOPUTMAMHU U aJITOPUTMOM, U3MEPSIOIINM KOJMYECTBO OJTMHAKOBBIX
cioB wim ciHOHUMOB [ 19], F-mepa cocraBumna 0.98. JIist pycckoro si3bIka MOIX0/ ¢ Y4eTOM CHHOHUMOB,
QHTOHUMOB U IIPOYHX JIMHIBUCTHYECKUX 0COOEHHOCTEH TeKkcTa npoaeMoHcTpuposai F-mepy 0.70 [20].
B paGore [21] npeacTaBieH METOA aBTOMAaTHIECKOHN OIIEHKH OTBETOB Ha PYCCKOM SI3bIKE, OCHOBAHHBIN
Ha BBIYHCICHUN KOCHHYCHOTO cxoactBa BERT-smOemuHroB cTyneHTa W STaJIOHHOTO OTBETa M Ha
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MIPOBEPKE KIIFOUEBBIX CIOB. DKCIIEPTHAS OLCHKA MOKa3aJla BEICOKOE Ka9eCTBO METOMA: MAKCHMaJbHasI
JI0JIs1 MpaBUIIbHBIX 0TBETOB cocrapisieT 0.90, cpenusist — 0.77.

IMoxxonp!, moKa3aBIIne JIydmIne 3Ha4eHUS F-Mepsl, crpynmuposansl B Tabn. 1. Cpemu Bcex METPHK
Obl1a BIOpaHa NMEHHO F-Mepa, Tak Kak aBTOPHI HCTIONB3YIOT €€ KaK OCHOBHYIO METPHKY KadecTBa (CM.
pazzaens! 4 u 6). Jlydmue pe3ynsTrarsl cocTaBisoT >0.79 11 HellpoceTeBbIX MOAXOMO0B.

00630p paboT MOKa3bIBAET MEPCIEKTUBHOCTD MCIOIb30BAHMUS SA3BIKOBBIX MOJIENCH AJIs1 aBTOMaTHIECKOH
OLIEHKH OTBETOB YYalIWXCs, HO CTaBUT BONPOC O CIOCO0aX WX MPUMEHEHUs. [pyrHM HEeJOCTaTKOM
HCCIICIOBAHAH SIBIISICTCS TO, YTO OHHM YaCTO OTPaHMYMBAIOTCS OJHHM KOPITyCOM TeKCTOB [22]. Taxmm
00pa3oM, CHCTEMHOE HCCIIEOBAHNE MOJIENEH PYCCKOTO sI3bIKa M cOOp KOPIYCOB OTBETOB SBISCTCS
aKTyaJIbHOM 3a1auei.

Taon. 1. [1o0x00vt ¢ ayuweit F-mepoil.
Table 1. Approaches with the best F-measure.

Cratbs SI3bIK ITonxon F-mepa
Camus u Filighera [10] Annmmiickuit BERT 0.79
Ahmed u ap. [11] AHTIMACKHAN BERT 0.83
Shashavali u mp. [12] AHDMicKAi n-rpammsl u FastText 0.93
Kortemeyer [17] Anruiickuit GPT-4 0.91
Bani Saad [19] ITonbckuit NN U CHHOHUMBI 0.98
Jleonos u ap. [20] Pycckuit JIMHTBUCTHYECKHE XapaKTEPUCTUKH 0.70

3. Memo0O oueHKu omeemoes y4aujuxcsi

3.1 Kopnyca oTBeTOB y4alUuxcs

Jns npoBepku 3 (HEKTHBHOCTH U YHHUBEPCAILHOCTH M3YYaeMBIX METOIOB aBTOMATHUYCCKON OICHKU
TpeOoBallMCh Pa3HOOOpa3Hble JaHHbIe. bpulM COOpaHbl YEeThIpe OPUTHMHAJBHBIX KOPIyca OTBETOB
CTYACHTOB 6aKanaBpHaTa U MarucTparypbl Ha PYCCKOM S3BIKE. OTBeTEI CTYACHTOB OILICHHUBAJINCH
npenojaBaresiiMid  BpyuHyto. st kopmycoB databases-exam-2025, history-2025-summer u qt-
questions OIIEHKA MPOM3BOAMIACH OMHUM IPEMOJABaTEIeM, KOTOPBIH BET COOTBETCTBYIOIIUN KypC.
OtBetbl U3 general-questions-masters-2025 oleHMBANINCh TpeMs IPENOAABATENSIMH, B KauecTBE
HUTOTOBOH OIIGHKM BBIOHMpasiach HawOojee YacTO BCTPEUYAIOMIAsCs, €CIM OICHKH IperoaBareiei
OKa3bIBAJIUCh PA3HBIMU, JJIS1 UTOTOBOM OLIEHKU IIPUBJIEKAJICS YETBEPTHIM 3KCIEPT.

Bonpocsl B Kopmycax OXBaTBHIBAIOT Pa3IUYHBIC IPEIMETHBIC OONACTH M TUMHI (POPMYIHPOBOK. ITO
MO3BOJIAET O0JIee OOBEKTHBHO OIIEHUTDH, HACKOJIBKO XOPOIIO METOBI CIPABIIIOTCS C 3a/1adaMi pa3HOU
CJIIO)KHOCTH: OT BOCIIPOU3BEICHUS TOYHBIX (DAKTOB M OTIPEICIICHUH 0 apTyMEHTalllH U Pa3BEPHYTHIX
paccyxaeHnit. Kaxxapid Kopiryc COIep>KUT HECKOJBKO BOIIPOCOB, 3TAJOHHBIN OTBET HA KAXKIBIH BOTIPOC
1 OTBETHI CTYACHTOB. Bce kopmyca omybiukoBaHs: [23].

3.1.1 Kopnyc general-questions-masters-2025

Kopmyc general-questions-masters-2025 ¢y uT 0a30BbIM TOJUTOHOM JUISi TECTUPOBAHUS METOJIOB,
00BEIMHAS BOMPOCHI M3 PAa3HBIX OONAcTelf KOMIBIOTEPHBIX HAayK, MATEMAaTHKH W OOIINX 3HAHUM.
IIpumepsl BOIIPOCOB:

Yro Takoe MOJENb B @pXUTEKTYPE MOJIEINIb-BHI-KOHTPOIIEP?
Yro Takoe npou3BoaHas QYHKIHH?

Uro Takoe ¢aiin B 0061acTH KaHIEISIPCKUX MPUHAIICHKHOCTEH?

A wpp e

Yro Takoe (aiin B onepannoHHO crcTeMe KoMITbroTepa?
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Bompockl HaMepeHHO MomoOpaHbl Tak, YTOOB! NPOBEPUTH 0Aa30BbIE 3HAHUS, NOITYyYCHHBIE B Pa3HBIX
Kypcax. OTBETBI OrpaHUYCHBI TPEMs MPEIOKESHUAMH, YTO NOATAJIKUBACT CTYJCHTOB JaBaTh CXKAThIe,
cozeprKaresbHbIe (JOPMYITUPOBKH.

Kak BuHO 13 Tabi1. 2, KOPIIYC JEMOHCTPUPYET SPKO BBIPAKEHHBIH AUcOaaHC B CTOPOHY NPAaBHIIBHBIX
otBeToB (Kiacc 1). DTo 00BACHAETCS TEM, YTO BOTIPOCH KacaroTcs (pyHIaMEeHTaJIbHBIX MOHATHH. [Ipn
9TOM HAJIMYME 3HAYMTEIHHOTO YHCJIa YaCTHYHO BEPHBIX OTBeTOB (Kimacc 0) ykasplBaeT Ha TO, 4TO
CTYAEHTHI YacTO BCIIOMUHAIOT MaTepuall HETOYHO MJIM HEMOJIHO, YTO SIBJISIETCS] TUIIMYHOW CUTYalueil B
00pa30oBaTeIbHOM IpoLecce.

Tabn. 2. Konuuecmso 6oOnpocos u 0meemos 8 KOpnycax.
Table 2. Number of questions and answers in corpora.

Bcero Onenka Bcero
Kopnyc
BOIIPOCOB 2 -1 0 1 OTBETOB
general-questions-masters-2025 8 2 43 118 384 547
databases-exam-2025 3 0 18 31 24 73
history-2025-summer 12 0 43 120 359 522
qt-questions 12 2 44 330 555 931

3.1.2 Kopnyc databases-exam-2025

Kopmyc databases-exam-2025 MpEJICTaBISET co0boif puUMep CIEUATU3UPOBAHHOTO
9K3aMEHAIMOHHOTO TECTHPOBAHUS U COCTOUT M3 OTBETOB CTYJICHTOB HA BONPOCHI, C(HOKYCHPOBAHHbIC
Ha MPaKTHYECKHX aclleKTax Kypca o 6a3ax JaHHBIX:

1. B uém mpeumymecta SQL B kadecTBe A3bIKA 111 00paOOTKH JaHHBIX ?

2. C moMompi0 KaKHX CPEICTB MOXKHO MOIICP)KUBATh IEIOCTHOCTh HH(OpMaimu B 0Oase
TaHHBIX?

3. B kakux cimydasix ucrons3oBanue ORM npuHecET momibp3y, a B Kakux — HeT?

COop MaHHBIX NPOBONWICA B YCIOBHSX PEalbHOTO 3K3aMEHa. OJTO OOBSACHAET [BE KIIOYEBBIE
0COOCHHOCTH KopITyca (Tabmuia 2):

1. OrcyTrcTBHE OTBETOB «HE MO TeMe» (Kiacc -2), TaKk KaK CTyIEHTHl B 3K3aMEHAIIMOHHOI
CUTYalLllU CTApaIOTCS 1aTh JI000H peIeBaHTHBIN OTBET.

2. CunpHbIE aucOajgaHC KJIAaCCOB, MOTOMY 4YTO CTYJACHTHI MIEJICHAMPABICHHO TOTOBUIIUCH K
JK3aMEHY, YTO IMPHUBEI0 K MajoOMy KOJHMYECTBY IOJHOCTBIO HEBEPHBIX OTBeTOB (-1)
npeoOnagannio YacTHIHO BepHBIX (0) U nmpaBmibHEIX (1) OTBETOB.

Hebomnb1m0it 066EM KOpITyCa JesIaeT ero CI0KHOW, HO HHTEPECHON 3aaadeit A7l KilacCH(UKaIIH.

3.1.3 Kopnyc history-2025-summer

Kopmyc history-2025-summer penpe3eHTUpyeT TyMaHUTapHYIO AUCHHUIUIMHY U TpeOyeT OT CTYAEHTOB
paboThI C UCTOPHUUECKUMH KOHICTIUSAMHY, aTaMH W MPUIMHHO-CIEICTBEHHBIMHU CBSI3IMH. Bompockr
nocssieHs! uctopun Poccun konna XIX — XX Bexa. [Ipumepsl Bonpocos:

1. Kak 661 Brel ob6ocHoBamu HeoOxommmocts CCCP mommucanue Ilakra o HeHamajeHud c
T'epmanueit B 1939 .?
2. Tpusenure HE MEHEE 3 npu4un, o0ycnoBusiunx pacnan CCCP.

3. JABYM kirodeBbIMA HIICHHBIME HalpaBlIeHUSIMHU B 00miecTBeHHON Mbiciu Poccrn B 1830-
1840-¢ rr. ObLIM...

dopmarsl  BOMPOCOB Pa3HOOOPA3HBI: OT MPOCTOTO NEPEYHCIECHHS IYHKTOB JO pPa3BEPHYTHIX
oObsicHeHnid ¥ aprymeHranuu. OHM TOJpa3yMeBalOT Kak TOYHOE 3HaHWE (akToB, Tak U
c(OpMHUPOBAaHHOE HWCTOPHYECKOE MBINUICHHE, YTO JIEJAeT OIIEHKY OCOOEHHO CIIOKHOM IS

202



Komuuu B.H., Jlarytuna K.B., IToneraes A.1O., Jlarytuna H.C. IlpuMeHeHHe S3BIKOBBIX MOZAENCH [UISI aBTOMAaTHYECKOM MPOBEPKH OTKPBITHIX
otBeToB y4amuxcs. Tpyost UCII PAH, 2026, Tom 38 B 3, 9acts 2, ¢. 197-214.

aBromaru3anui. Kak ¥ B IpeApIIylInX Kopiycax, HaOmrogaeTcst qucOananc B CTOPOHY MPaBUIIbHBIX
OoTBEeTOB (Tabi. 2), 9TO XapaKTEepHO IS dK3aMeHa, IJIe CTYASHTBI CTApaloTCs MPOJAEMOHCTPHUPOBATH
HAWITYYIIIAE PE3yTbTaThI.

3.1.4 Kopnyc qt-questions

Kopmyc qt-questions oTpakaeT MPaKTUKy TEKYIIETO KOHTPOIS 3HAHWH B paMKaX TEXHUYECKOU
TUCHHIUITMHBL O pa3paboTke mpriioxkeHnii Ha Qt M oTpakaeT pabOTy CTYIEHTOB C MaTepHajoM,
M3YYEHHBIM Ha MPENBIAYIINX 3aHATHAX. KOpIyc COCTOMT M3 OTBETOB CTYIEHTOB BTOPOTO Kypca.
dopmarsl BONPOCOB BapbUPYIOTCSI OT MPOCTOTO MEPEUUCIICHUS 10 00bsCHEeHHs KoHenuid. [Ipumepsl
BOIIPOCOB!

1. Yro Takoe menerar B apXUTEKType MOJENb-BUA-Aeerar?
2. Yto MoxHO y3HaTh 0 (¢aiine ¢ momouipto QFilelnfo? [lepeuncnure xots Ob1 3 cBoiicTBA.

Bonpocsl 3amaBanmnck B XOA€ PETYISIPHBIX 3aHATHA M OBUIM CQOKYCHpPOBaHBI Ha Marepualie,
MPOHIEHHOM Ha MPEABIIYIINX JEKIUSIX. DTO CO3JaeT YCIOBHUS, B KOTOPBIX CTYACHTHI ONUPAIOTCS Ha
CBEXHE, HO eIIIe He 3aKPeIUICHHBIE TOJITOCPOYHOM MPAKTUKON 3HAHHUS.

Kak BumHO U3 TaObMHIEI 2, 3TO caMblil 60O Mo 00BEMY Kopityc (931 otBeT). B Hem coxpansercs
06111351 TCHACHIUS K }II/IC6aHaHCy B CTOPOHY IPaBUJIbHBIX OTBETOB, OJHAKO IJIsI HEKOTOPBIX BOIIPOCOB
HaOJIOaeTCcsl 3HAYMTENIBHOE KOJIMYECTBO YAaCTHYHO BEPHBIX OTBETOB, YTO MOXKET YKa3bIBaTh Ha
CJIO)KHOCTH YCBOCHHS JaHHOW KOHIICTIIUHU CTYICHTaMH.

9T1O0T KOpITYC HEHEH TEM, YTO MOJACIIUPYCT CUTYAIIUIO KITPOMEKYTOYHOI'0>» KOHTPOJIA, II€ OTBETHI MOT'YT
6I>ITI) MCHCC OTPCICTUPOBAHHBIMU, YEM Ha 3K3aMCHE, M Yalle CcoACpKaT 4YaCTUYHO BEPHLIC WU
HETOUHBIC (HOPMYITUPOBKU. DTO MO3BOJIACT UCCIICIOBATh pAOOTY MOJIEICH B YCIOBHSX, O0Jiee ONMMU3KIX
K MTOBCETHEBHOMY YIE€OHOMY IPOIIECCY.

CobpanHble KopIyca 00pa3yloT penpe3eHTaTUBHYIO 0asy i uccienoBaHus. X kiroueBble o0iue
4epThl — pazHooOpaszue MpenMeTHBIX obaacTel, (JOpMaToB BONPOCOB M BBIPAKEHHBIH JancOaNaHC
KJIacCOB B CTOPOHY IpaBWJIBHBIX OTBETOB. llocienHee sBIseTCss HE HENOCTaTKOM JAaHHBIX, a
OTpaXECHHEM pealbHOW 00pa30BATE/IbHONW MPAKTHKH M (HOPMHUPYET OCHOBHYIO METOJOTOIMYCCKYIO
TPYIHOCTB, KOTOPYIO HEOOXOUMO TIPEOAOJICBATH P MTOCTPOCHUN MOJIEIIe aBTOMATHICCKOH OICHKH.

3.2 MeTtopn knaccudpukaumm

OTBEeTHl Ha BOIPOCHI KJIACCH(DHUIUPOBAIUCH IO OICHKAM C IOMOIIBI0 HEHPOCETEBBIX SI3BIKOBBIX
Mojeneil M MeToJOB MamMHHOTO oOy4eHus. beuio mpoBermeHo cpaBHeHue 11 mpemoOydeHHBIX
SI3BIKOBBIX MOJIeNel, 7 Kiaccu(pukaTopoB, 2 crocoda pa3OHeHNs Ha 00YUYAIOIIYIO H TECTOBYIO BRIOOPKH
n 2 cmoco0oB 00ydYeHHs, YTOOBI OXBAaTHTh Pa3IMYHBIC CHOCOOBI BEKTOPHOTO MPEACTABICHUS U
Kiaccu(hUKAI[MH TEKCTOB HA PYCCKOM SI3BIKE.

JIs BcecTOPOHHETO CpaBHEHUS Pa3IMYHBIX ITOAXOJOB K aBTOMATHUYECKON OIEHKE HCIIONB30BalIach
VHUQHUIUPOBAHHAS METONOJOTHA OKCIIePUMEHTOB. E€ 1menp — OLCHWTh YHHUBEPCAIHHOCTH,
CcTaOMIBHOCTD B CIIOCOOHOCTH K 0000IICHUIO PA3TUIHBIX KOMOWHAIIMIA MOJIENIeH M KITaCCH(PHKATOPOB,
a TaK)Ke BBIABUTH JIYUIIKE 10 KAYECTBY PE3Y/IBTATHI.

Kaxxp1it sKCriepuMeHT cie10Ball eAMHON CXeMe:

1. Pasbmenme xopmyca Ha OOydYalOUIyl0 M TECTOBYIO BHIOOPKH OTHHM M3 TPEX CHOCOOOB (CM.
3.2.2). Kopnyc — 310 Hab0Op BOMPOCOB, KaXXJAOMY BOIPOCY COOTBETCTBYET OJWH dTaJOHHBIN
OTBET U HECKOJIBKO OTBETOB 00YJarOMIMXCsl. Y KaXkJIOTo OTBeTa 00yJaronierocst eCth orenka: 0
u 1 st GuHapHO# Kinaccudukanuy, -1, 0 u 1 s TepHApHOIA.

2. BexTopu3anusi TEKCTOB: MPeoOpa3oBaHUE TEKCTa OTBETA YYallerocs U dTaJOHHOTO OTBETA B
BEKTOPHBIE TIPEICTABICHUs (SMOEIIMHIN) C TIOMOIIBIO0 OAHON M3 TPeN00yIEHHBIX SI3BIKOBBIX
mozeneit (cMm. 3.2.3). Kaxplit TEKCT 3TaTOHHOTO OTBETa M 0TBETa 00YJaomIerocs He3aBHCHMO
OT OCTaJIbHBIX MPeo0pasyeTcs B BEKTOP YHCEIL.
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3. OOyuenwue kaaccupruKaToOpoB Ha OCHOBE IMOCIIMHIOB M OLICHKH 3KCIIEPTa ¢ UCIIOJIb30BAHHEM
BeIOpaHHOrOo amroputma (cMm. 3.2.4). B 3aBUCHMOCTH OT BXOIHBIX TIApaMETPOB
Kaccupukaropa SMOSIIMHT OTBETa 00yJarOIIeToCs TH00 KOHKATEHUPOBAJICS ¢ YMOSIIITHTOM
3TAJIOHHOTO OTBETA B OOIIHIA BEKTOP, THOO0 3TH JABA IMOEIMHTa [TOJIABAJIICh AP0 OTACITBHBIX
BEKTOPOB.

4. Bammpamus: TpoBepKa KadecTBa NpeACKa3aHMH Ha TECTOBOH BHIOOpKE C pacdyeToM
craagapTHeix MeTpuk (F-mepa, Tounocts, momHota, AUC-ROC, mns MyJIsTHKIacCOBOM
KJIaccu(UKaIH UCTIONB30BAINCH MAKPO-METPHUKH).

3.2.1 Cnocobbl 06y4eHus

ITpn oOydeHunm Mopenedl NMPHUMEHSIOCh JBA OCHOBHBIX IOAXOMa: OOydeHHE Ha Ka)KIOM BOIIPOCE
KOpITyca MO OTAENBHOCTH M 00ydeHHEe Ha 00beIMHEHHOM Habope MaHHBIX BCEX BOIIPOCOB KOpITyca.
JlaHHBIN TOXXOA TO3BONMI OLEHUTh, HACKOJIBKO METOIBI ABTOMAaTHYECKOH OLEHKH CIIOCOOHBI K
000011eHHUIO.

IepBblil HOAXOX, MPH KOTOPOM KaXKIbII BOIIPOC PacCMaTPHUBACA KaK CaMOCTOATENbHbBIA MUHU-KOPITYC,
MIPEATOoNAraeT, 9T0 MOJEIbh 00ydJaeTcsi M TECTUPYETCS TOJIBKO Ha OTBETaX, OTHOCSIIUXCS K OXHOMY
KOHKPETHOMY BOINpOCy. OTO MOAEIHPYET CHUTYallMI0 Y3KOCHEIMaIM3UPOBAHHOW  CHUCTEMBEI,
HACTPOCHHOW Ha TPOBEPKY OTBETOB IO CTPOro onpeneieHHONH Teme. Takoil crmoco® mo3BoisieT
HU3MEPUTDH «KUACAJTBbHYI0» MPOU3BOAUTCILHOCTE MOAECJIN B YCIOBUAX, KOIJa KOHTEKCT U TCPMHUHOJIOTUA
MaKCHMaIbHO OJHOPOIHBIL.

Bropoii moxxon, mpy KOTOPOM BCE BOIIPOCH B paMKax OJIHOT'O KOpIyca 00beTUHIIUCH B €UHBIN Habop
JIAaHHBIX, HalpaBJieH Ha MPOBEPKY YHHBEPCAILHOCTH U CHOCOOHOCTH MOJENM K INEPeHOCY 3HaHWIL.
Monenb, oOyueHHass TakuM 00pa3oM, JOJDKHA BBISBISITH OOIIME MATTEPHBI «IPABHIBHOCTUY» U
«HETIPaBUJILHOCTH» OTBETOB, a0CTParupyschb OT KOHKPETHOW NpEeIMETHOH OO0JacTH OTIEeIHHOTO
BOIpOca. DTO MOAENUPYET Co3AaHue Ooee TMOKOH CHCTEMBI, CIOCOOHOH paboTaTh ¢ pa3HOOOpa3HBIMU
TEeMaMH B paMKax OJHOM JUCIUIUIMHBI MM THIIA 3aJaHUH 6e3 HE0OXOANMOCTH IIEpEHACTPOIKH.
CpaBHeHI/Ie PE3YIbTATOB, MOJYYCHHBIX OTUMU JABYMSA CHOCO6aMI/I, IIO3BOJIICT CACIAaTh BBIBOJBI O TOM,
HACKOJIbKO YCTICIIHO TC UJIX UHBIC KOM6I/IHaI_[I/II/I SA3BIKOBBIX MOI[CHCﬁ u KJ'IaCCI/I(I)I/IKaTOpOB CITPABJISAIOTCA
¢ 3a1aueif 0000IEeHNs, ¥ B KAKHX NPAKTHUECKUX CIEHApHAX (y3KOHAIpaBJICHHAs! WM YHUBEPCAIbHAS
IIPOBEpPKa) X MpUMEHEHHEe HanboJee 1enecoodpasHo.

3.2.2 Cnocobbl pa3dueHus BLIGOPKU

UToOBI OIIEHUTh MOJIENb B PAa3HBIX CIICHAPUAX, MPUMEHINCH IBE CTPATETHH BaNWAAINH, KaXIas W3
KOTOPBIX OTBEYAET HAa CBOM MCCIIEA0BATEIbCKUI BONPOC:

e CrpartudunupoBaHHas S-KpaTHas KpOCC-BalWJanus, CTaHIAPTHBIA crmocod cpaBHEHUS
IIPOU3BOAUTEIBHOCTHA MOJIENEH;

e LOCO (Leave One Corpus Out) — omiuH BOIPOC KOPITyCa TECTOBBIH, OCTAIBHBIC 00YJAaIOIIIE;
MO3BOJISIET TIOCMOTPETh, Kak celsi BeJEeT MOJeNib Ha aOCONIOTHO HOBBIX J@HHBIX, OLIEHHTh
CMOCOOHOCTH K 000OIIEHUIO U TEPEHOCUMOCTD.

JlononHuTENBHO IS CTPaTH(UIMPOBAHHOW KPOCC-BalWAAIMM NPUMEHSUICS TOJIXOA, Korza
9KCIIEPUMEHT IPOBOJMICS OTAENBHO sl KaXJIOro BOIpOCa KOpmyca. OTO MO3BONSIET BBIIBUTH,
HACKOJIBKO Ka4€CTBO MOJIEIH 3aBUCUT OT KOHKPETHOW (DOPMYITUPOBKH U TEMBI 3a1aHHS.

Metox LOCO mno3BossieT OIEeHUTb, HACKOJIBKO MOJENb, OOyueHHass Ha OJHUX BOIPOCAxX, CIIOCOOHa
KOPPEKTHO KJIaCCU(HUINPOBAaTh OTBETHl Ha JAPYrod, HCKIIOYEHHBIH M3 OOydYeHHS BONPOC, UYTO
MOJIEITUPYET CIIEHApUil peabHOTO MCTIONB30BAHUS CHCTEMBI JIJIsl IPOBEPKH HOBBIX 3aaHUH.
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3.2.3 Ucnonb3yemble moagenu ambeaaMHroB

Beuto mporectupoBano 11 mpenoOydeHHBIX SI3bIKOBBIX MOJECH, YTOObI OXBATHTH Pa3IM4HBIC METOMIbI
U MOAXOABI K TIOHUMAHMIO TEKCTa Ha PYCCKOM si3bike. Bce Momenmu ObUIH B3STHI € MIATGOPMBI
HuggingFace.

OukonepHele monenu: ai-forever/ruBert-large, bert-base-multilingual-cased, bert-base-multilingual-
uncased, cointegrated/rubert-tiny2, s-nlp/ruRoberta-large-paraphrase-v1, sentence-
transformers/paraphrase-multilingual-MiniLM-L12-v2. IlpenmymiectBa Mojeield MJaHHOTO THIIA!
KOHTEKCTYaJU3UPOBAHHbBIC 3MOCIIMHTH JUIS KaXJOTO CJIOBa/TOKEHA MICaNbHO MOAXOAAT IS 3a1ad
MOHMMAaHMS TeKCTa. BhUTH BEIOpaHbI KaK MO CPEIHEro pa3Mepa, Tak U 00JerYeHHbIe MOJCIIH.
DHKonep-neKoiepHble  Mojenu:  cointegrated/rut5-base, google/byt5-small, google/mtS-small.
[IpeumylecTBa: yHUBEPCAbHBIC ApPXUTEKTYphl, MpeAOOyUYeHHbIC Ha 3agadaX, ONM3KHX K
nepepa3sUpoOBaHIIO U TEHEPAIMH, YTO MOXKET OBITH MOJNE3HO sl aHATH3a CEMAaHTHYECKOTO CXOICTBA
OTBETOB.

Hexonepubie  momenu:  ai-forever/rugpt3medium_based on gpt2, alenusch/rugpt3-paraphraser.
HpeI/IMyHleCTBOI CUJIbHBI B TCHEpAIUU, X 3M6CHI[I/IHFI/I IMOTCHUOHAJIBHO MOT'YT COACPIKATH I/IH(bOpMaI_[I/IIO
0 TPaBAONOA0OHOCTH NPOIOIDKEHHS TEKCTA.

3.2.4 Ucnonb3yeMble KnaccucpukaTopbl

Jlis knaccuduKayuy OTBETOB NMPUMEHSUICS HAabop n3 7 KiIacCU(pUKAaTOpPOB, MPEACTABISIONINX Pa3HbIE
ceMeiicTBa aIrOPUTMOB: JIOTHCTUYCCKAS PErPecCus, CIyJailHbIi Jiec, rpaaueHTHbIN Oyctunr (CatBoost,
aHcaMOJIEeBBIA METOJI, TIOCIIeIOBAaTEIbHO O0YUYalOIIUi JepeBbs PEIICHHI), METOJ OMOPHBIX BEKTOPOB
(SVM), MHOTOCIIOMHEII MTEepLEeNTPOH, peraroiiee AepeBo, IEHTPOUTHBIN KilacCu(puKaTop.
Lenrpounnblii knaccupukarop OCHOBaH Ha HAEE MHTEPIpETaldd METPUKH OJM30CTH Kak
MIPUHAAJICKHOCTH OTBETa K KJIAacCy C NMOMOINBIO IICHTPOUAHBIX 3HAYEHUH. ABTOPBHI NPUMEHSUIN €T0o
cnexyronmM obpaszoM. [Ipu oOyueHuu mus kaxgoro kimacca (-2, -1, 0, 1) BBIYHUCISICS IICHTPOUI —
cpeqHee 3HaYeHHEe KOCHUHYCHOTO CXOJCTBAa MEXAY BCEMH MapaMHU «OTBET-3TaJIOH» 3TOro kiacca. IIpu
IIPOTHO3UPOBAHUH AJIS1 HOBOI ITaph! BEIYMCIIATIOCH KOCHHYCHOE CXO/ICTBO. DTOMH Mape MPUCBanBaJICs TOT
KJIacc, LEHTPOU] KOTOPOTO HAXOAWJICs OIMKe BCEro K BBIYMCIEHHOMY 3HadeHuio. Hampumep, ecnu
neHTpouns! kimaccoB (-1, 0, 1) Obuta paBHer (-0.1; 0.6; 0.9), a cxomcTBO HOBOM maps! ObUTO paBHO (.8,
OTBET OBLIT OTHECEH K Kiaccy 1.

[MonyuenHsle SMOENMHIM OTBETAa W OJTAJlOHA MOJABAIMCH HAa BXOJ Kiaccudukaropa IuOO Kak
KOHKaTeHUPOBAHHBIN BEKTOp, MO0 Kak Iapa BEKTOPOB, €CIHM KIacCH(UKaTop IMOAJEP)KUBAN TAKOH
¢dopmar (Hanpumep, neHTpouIHbIH Kinaccudukatop u CatBoost).

3.3 MeTop ayrmeHTaLmMmn faHHbIX

Jlnst mpeomonenus mucbanaHca KJIacCoB M yBEIMUYEHUST 00bEMa 00yJaroniux AaHHBIX ObLT pazpaboTaH
METOJ] ayrMEHTAllMk, OCHOBAaHHBIH Ha IPEIMETHO-OPUEHTHPOBAHHBIX MpaBHJIaX PEKOMOMHAIINU
CYyILIECTBYIOIIUX OTBETOB. JIaHHBIN MOXOA MO3BOJISIET LIEIEHATIPABIEHHO TeHEPUPOBATh CHHTETHYECKHE
TIPUMEPBHI JUIsl BCEX KIIACCOB, MOJIETMPYs Hanboliee pasHOOOpa3Hble COUeTaH!s BApHAHTOB OTBETOB.
[IpaBuna ayrmeHTanuu (HOPMYITHPYIOTCS Ha YpPOBHE IAap «OTBET YYAIIErocss — JPYrod OTBET
YYaIIerocs» U BKIIOYAIOT CIEAYIOIINE STaIbI:
1. T'eHepauusi NMpUMEPOB Kilacca «IIOJIHOCTBIO BEPHBIM OTBeT» (MeTKa 1): co3nmarorcsi Bce
BO3MOXHBIE TTapbl MEXIY PasHbIMU TEKCTAMHU OTBETOB, KOTOpPBIE OBIIM OLEHEHBI SKCIIEPTOM
KaK TOJIHOCThIO BepHble (MCcxogHass MeTka 1). DTo mo3BOJIsIET MOJENH 0O0ydaThcsi Ha
pa3Ho00pa3un KOPPEKTHBIX (HOPMYIHUPOBOK.
2. Tenepauus npuMepoB Ki1acca «4acTHIHO BepHBIi 0TBeT» (MeTka 0): co3/1at0TCs maphl, Tie mep-
BBI TEKCT — YACTUYHO BEPHBIN OTBET (McxomHas MeTka (), a BTOPOH — MOJTHOCTHIO BEPHBII
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otBet (MeTKa 1).

3. Tenepauums npuMepoB Ki1acca «HEBEPHBIIL, HO IO TeMe OTBET» (MeTKa -1): popMupyrotcs maps
MeXXIy HEeBEpHBIMH OTBETaMH (MCXOIHAsi METKa -1) M, COOTBETCTBEHHO, BEPHBIMH (MeTKa 1)
WK 4acTHYHO BepHbIMU (MeTka 0) orBeTamu. Takum 00pa3oM TeHEPUPYIOTCS PEIeBaHTHBIC
OTBEThl Ha TEKYIIHH BONPOC, HO COAEPIKAILIME OIIUOOYHBIC YTBEPIKACHHS OTHOCHTEIBHO
BEPHOT'0 OTBETA.

4. Tenepanms NpUMEpOB Kilacca «OTBET He MO TeMe» (MeTKa -2): Al MOJEIUPOBAHMS
CEeMaHTHYECKH HEPeJICBAaHTHBIX OTBETOB CO3AI0TCS IApHI, TIIE IEPBBIA TEKCT B3AT U3 TEKYILETO
KOpITyca, a BTOPOW — N3 OTBETOB Ha JIF000H Apyroii Bommpoc (MK U3 Ipyroro Kopmyca). JlaHHbri
croco0 MO3BOJISET CIeHEPUPOBATH OTBETHI, HE MMCIOIINE CEMAHTHYECKH HUYETO OOLIEro ¢
0)KUJTaeMBIM OTBETOM Ha TEKYIIUH BOIIPOC.

B skcnepuMeHTax ayrMeHTauusl NMPHUMEHsUIach TOJNBKO K oOydwaromield BBIOOpKE, YTOOBI M30exaTh
«yTeukn» UHPOpMALMK M3 TECTOBBIX JaHHBIX. JlaHHBI METOJ TO3BOJNIMII YBEIMYUTh OO0BEM
00yuaroIux JaHHBIX Ha HECKOJIBKO MOPSIIKOB (Hanpumep, 6onee yem B 10 000 pa3 st kopmyca history-
2025-summer, noxpoOHee B pazzaene 4.3), 4TO CyIIECTBEHHO YIYUIIWIO KauecTBO 00yUeHUs] MoJIeNeH,
0COOEHHO B CLIEHAPHH TEPHAPHOH KJIaCCHU(HUKALIHH.

Baxxno OTMETUTH, YTO CICHCPUPOBAHHLIC AYIMCHTUPOBAHHLIC IaHHBIC C YCTBIPbMS HCXOAHBIMHU
metkamu (-2, -1, 0, 1) BocieacTBMH NpeoOpa3OBBIBAINCH B IIEJIEBBIE KJIACCHI, COOTBETCTBYIOIIUE
KOHKPETHOMY SKCIICpUMEHTY (OMHApHOMY WJINM TEpHApHOMY), KaK ONMCAHO HIDKe B paszenax 4.1 m 4.2.

4. dkcnepumMeHmMbI ¢ aemomMamu4ecKoll OUEeHKOU omeemoe

4.1 dKkcnepuMeHTbl ¢ GUHapHOW Knaccudukaumen

Jns 3agaun OMHApHOW KilaccH(UKAIIMKM OTBETHI YJYalTUXCsl OBUIH pa3lesieHbl Ha IBa Kiacca: kiacc 0
(HeTmpaBWJIHHEIA OTBET) 00BEIIMHIIT NCXOIHBIE KIIAacCH -2 1 -1; kimacc | (IpaBUIIBHEII OTBET) 00 TMHIIT
ucxomuaele kiaccel 0 m 1. OmmcaHHOe TpeoOpa3oBaHHE HMMEET MPAKTHIECKHHA CMBICT: Kiacc 0
COOTBETCTBYET OLICHKE «HE3a4eT», a Kitacc 1 — «3a4eTy, KOra 1ake YaCTHYHO BEPHBII OTBET CUUTACTCS
YAOBJIETBOPUTEIHHBIM.

bruto mpoBemeHo Oomee 950 IKCIIEPHMEHTOB €  pasiWYHBIMH  KOMOWHAIIMSIMH ~ MOJZEJICH,
KIaccH(UKATOPOB M METONOB pa3dueHWs IaHHBIX. B Tabn. 3 mpencraBieHBl 5 KOHQHUTyparwid
9KCTIIEPUMEHTOB (10 1-2 Ha KaXabpli KOPIYyC), Ha KOTOPBIX JOCTHUTaJIOCh HAWIydllee KadeCTBO
(makcumanbHas F-mepa umn AUC).

B cTonbmax tabmwier 3-6 mpeacTaBiIeHsl: Tapa «MOAeTb + Kiaccupukaropy, F-Mepa u ee cranmaptHOe
oTkiIoHeHue, TouHocTh (P), monmHota (R), merpuka AUC-ROC u ee cTanaapTHOE OTKIIOHEHHE, CIIOCO0
pa30ueHus NaHHBIX Ha OOYYarolIyl0 M TECTOBYIO BBIOOPKH (CIIMTTEpP) M KOPIYC, HA KOTOPOM OBLIN
MOJIy4eHBl JaHHBIE pe3yabTaThl. Jlydinme pe3yabTaThl IO KaXKJAOMY IOKAa3aTeli0 METPHK BBIJICJICHBI
NONYKUPHbIM ~ mipudromM. I[loMuMO pe3ynbraToB S5-KpaTHOW KpOCC-BaMjallMd, B TaOHLe
npencTaBieHbl nanHble skcnepuMmenToB mo cxeme LOCO (Leave One Corpus Out). B atoit cxeme
Kbl BOMPOC MOOYEpPENHO HCKIIOYaeTcs M3 oOydaromed BBIOOPKM W MCHOJIB3yeTCs IS
TECTUPOBAHUS, YTO TIO3BOJIIET OLEHUTh YCTONYMBOCTb MOJENEHd K HOBBIM, HE3HAKOMBIM
(hopMyIHpOBKaM B paMKax OJHOW MPEeIMETHON 001acTH.

AHanu3 BceX MNPOBEIEHHBIX SKCIEPUMEHTOB, BKitodas pesynsTatel LOCO, moareBepamn, 4To He
CYIIECTBYET JIOMHHUpYIOLIIEH Napbl «Momenb + Kiaccudukaropy», Kotopas Obl cTaOWIBHO
IIPEBOCXO/INIIA OCTaJIbHbIE Ha BCEX KOPITycax M JUIs BCeX croco0oB Banuauuu. OJHAKO B CIEHApUH
LOCO ynaercsa noctuus Beicokoi moiHOTH (1.00 ¢ TouHOCTBIO 10 OKpyrienus) 1 F-mepsr (mo 0.97).
OTO TOBOPUT O TOM, YTO HEKOTOPbIE KOMOWHALMM COXPAHSIOT BBICOKYIO UYYBCTBHTEJIBHOCTH K
NPaBWJIBHBIM OTBETaM Jake Npu OOy4eHHMHM Ha JaHHBIX C JAPYTHX BOIPOCOB, XOTS WX oOmas
crabmibHOCTh (HU3Kui AUC 1 BBICOKOE CTaHAAPTHOE OTKIIOHEHHE) OCTAETCS MPOOIEMOiA.
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Tabn. 3. Haubonee nokazamenvnvle SKcnepumenmyl ¢ OUHAPHOU Kiaccugurayuei.
Table 3. The most revealing experiments with binary classification.

Mopens +
B — F (stdr) P R AUC (stdauc) Crarrep (xopyc)
rubert-tiny2 *UCHTP. | (95 0.02) | 0.97 | 087 0.87 (0.11) >-Fold (hist-exm,
Kiacc. BOIPOCHI BMECTE)
bytS-small + or. per. | 0.87(0.02) | 0.76 | 1.00 0.87 (0.12) >-Fold (db-exam,
BOIIPOCHI BMECTE)
5-Fold (gen-gst
bert-cased + jor. per. | 0.91(0.12) | 091 | 0.93 0.95 (0.14) old (gen-gsts,
BOII. Pa3/IeNbHO)
byts-small + nor. per. | 0.97 (0.00) | 095 | 1.00 0.56 (0.16) >-Fold (qt-gsts,
BOIIPOCEI BMECTE)
ruBert-large + 091(0.12) | 091 | 092 0.94 (0.16) 3-Fold (gen-gsts, son.
MHOTOCII. TIEpII. pa3zensHo)
MiniLM-L12 091 (0.05) | 088 | 094 0.96 (0.03) LOCO (gen-gsts,
LEHTP. KI1ace. BOIPOCHI BMECTE)
mt3-small + Kat. 0.97(0.04) | 095 | 1.00 0.78 (0.15) LOCO (hist-exm,
OycT. BOTIPOCHI BMECTE)
bert-uncased + 0.83(0.17) | 077 | 0.95 0.82 (0.16) LOCO (db-exam,
MHOTOCIL. TEPIL. BOIPOCHI BMECTE)
bert-uncased + xar. 0.97 (0.04) | 094 | 1.00 0.82 (0.19) LOCO (gt-gsts,
OycT. BOTIPOCHI BMECTE)

BonbmmHCTBO Moeneii AeMOHCTPHUPYIOT BEICOKHE 3HaueHHs F-Mepsl: 6omee 0.80, 4TO COOTBETCTBYET
JY4IIMM pe3yibTaTaM B NpeAMETHOH oOmactu (Tabmuua 1). DTo moATBepXkIaeT NMPHUHIMIHAILHYIO
BO3MOKHOCTh aBTOMAaTHYECKON OMHapHOH oreHkn. OgHako HU3Kas cradmibHOCTh MeTpukun AUC
(cranmaptHOe oTKIIOHeHHE >10%) yKa3bIBaeT Ha YyBCTBUTEIBHOCTh MOJIENIEH K KOHKPETHON BBIOOPKE
1 MX HEJOCTATOYHYIO 000O0IIAIOMIYIO CIIOCOOHOCTb.

Hekotopeie koH¢urypamuu (Hampumep, bytS-small Ha xoprmyce qt-questions) MOKa3BIBaIOT
HCKJTIOYUTENbHO BBIcOKME F-mepy u momnoty, HO Hu3kuil AUC. DTO roBOpUT O TOM, YTO MOJENb
MIPAKTUYECKH BCETNa KOPPEKTHO HAXOAWT TpaBHIbHBIE OTBETHl (momHoTa pasHa 1.00), HO €&
CIocoOHOCTH K Kiaccudukanuy Ha Beex noporax (AUC) orpannyeHa.

OCHOBHBIMU NPHUYMHAMHU BBISIBICHHOW HECTaOWIBHOCTH, BEPOSTHO, SBISIOTCS IucOajaHC KIIAaccoB B
HCXOJHBIX KOpITycax (MPaBHJIbHBIX OTBETOB 3HAYUTENILHO OOJIBIIIE) U MX OTHOCUTENHHO MaJbId 00BEM
U OOy9IeHUSI.

4.2 JKcnepuMeHTbl C TepHapHOM Knaccudukauumen

Jna 3amaum TepHApHOHN KiacCH(UKAIMKA OTBETH YUAIIWXCA OBUIM paclpeeNieHbl Mo TPeM KJlaccam,
OTpaKaIOIINM CTEIIeHb NTPABHILHOCTH: Kilace -1 (HeBEepHBIi OTBET) 0OBEIUHHI HCXOHBIE KJIACCHI -2 U
-1; xkmaccst 0 (4acTHYHO BEpHBIN OTBET) U 1 (IIOJIHOCTHIO BEPHBII OTBET) COXpaHEHBI 0e3 N3MEHEHHH.
JlanHOe pa30ueHue MO3BOJIIET COXPAaHUTh OOJNee TOHKYIO TPajJallii0 OLEHKH IO CPaBHEHHIO C
O6unHapHBIM. bpIIOo mpoBenmeHo Oomee 960 skcmepumentoB. B Tabn. 4 mpenctaBieHsl Hamboiee
peNnpe3eHTaTUBHBIE PE3yNbTaThL.

Ilepexon k TepHapHOW KiacCH(HKAIMM, KaK W OXXHUIAIOCh, HPUBEN K CHIDKCHHIO aOCOIIOTHBIX
3HAUYEHHNH BCEX METPHK KauecTBa M0 CPAaBHEHMIO C OMHApHBIM cirydaeM. Hausriciue 3HaueHms F-mepbt
He npesbimatoT (.58, 4TO yka3plBaeT Ha BO3POCIIYIO CIOXKHOCTb 3aJ@dM Pa3IMYECHUs] TPEX, 4acTo
CEeMaHTH4eCKH OJIM3KUX, KJIACCOB.
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Tabn. 4. Haubonee noxazameivnvle S5KCRePUMEHMbL C MEPHAPHOU KIACCUDUKaYUEL.
Table 4. The most revealing experiments with ternary classification.

Mopens +

KnacenpuKarop F (stdr) P R AUC (stdauc) Cratrep (xopryc)
rugpt3m + Kar. GycT. 0.50 (0.12) 0.64 | 054 0.84 (0.04) sof[ ;desl;;f::f;;
g;tfjma“ K. 058(0.14) | 0.64 | 0.61 0.78 (0.08) sof[ ;desl;;f::f;;
r}(ﬁg?m * 1enTp. 0.51(020) | 053 | 0.6 0.74 (0.14) sof[ ;degf:d::f;)
x';i‘:'“nyz FUCHID- | 042 (0.06) | 045 | 049 0.66 (0.03) soigi‘iéfgieqcs;:)
xilzfm + LeHTP. 0.48(0.24) | 049 | 0.55 0.65 (0.14) B(S);Ilij(z)lfm(cllat]\;[%it;é)
HMe‘::Tl;;l\fmI; (f - 0.42 (0.08) 045 | 048 0.64 (0.10) BE)?{E&EE‘;;?Z)
MiniLM-L12 + xar. 054(0.19) | 063 | 056 0.71 (0.17) LOCO (hist-exm,
OycT. BOTIPOCHI BMECTE)
rK‘J‘iE?m  uentp. 0.49 (0.07) 055 | 0.54 0.72 (0.08) ;g;(?cgl;;:j%
bert-cased + kar. 039(022) | 041 | 046 0.58 (0.04) LOCO (qt-gsts,
OycT. BOTIPOCHI BMECTE)

CunbHbli 1ucOanaHc KIaccoB B KOPITycax (JOMUHHPOBaHKE MPABHILHBIX OTBETOB) U UX OTHOCUTEIIHHO
Mallblii 00BEM VISl CTONIb TOHKOW 3aJia4u MOTYT OBITh OCHOBHBIMH (pakTOpaMH, OrpaHUYMBAIOLINMHU
KauecTBO. MoiesisiM MOJKET He XBaraTh JaHHBIX JUISL HAJAEKHOTO OOydeHHs MaTTepHaM, XapaKTepHBIM
IUTE MUHOPHUTAPHBIX KimaccoB (-1 u 0).

Hecmotpst Ha HU3KME aOCOIOTHBIE MTOKA3aTe I, KOMIUIEKCHBIN aHAJIN3 BCEX DKCIIEPUMEHTOB, BKIIIOUAsI
LOCO, mno3Boimn BBIABUTH Hambonee ycToilumBble mapbl. Momemu rugpt3dm um MiniLM-L12 B
COYETAaHWHU C KAaTeropUalibHbIM OYCTHHIOM HJIM LEHTPOUJHBIM KJIACCH(UKATOPOM JEMOHCTPUPYIOT
OTHOCHUTEJIBHO TPENICKa3yeMylo paboTy He TONBKO NPH KPOCC-BAIMIALMH, HO M B 0oJee CIOKHOM
cuenapun LOCO, moka3bIBas OAHM U3 JIy4YIINX M CTAOWJIBHBIX PE3YyJIBTATOB HA KaXkKJOM KOpITyce B
oTAenbHOCTH (cTaHmapTHoe oTkiIoHeHue F-mepsr ot 0.07 mo 0.19). MeHHO mueHTHGUKAIS STHX
CcTaOMIIBHBIX, XOTh M HE CaMBIX 3(QEKTHBHBIX B a0CONIOTHBIX Im(pax, KOMOMHAIIUN «MOmensb +
KJaccu(UKaTop», B TOM YHCIE W B YCIOBHUAX mpoBepku Ha o6ob6mernne (LOCO), crama KIrO4eBBIM
(hakTOpPOM IS X TOCIIEAYIONIETO BHIOOpA B AKCIIEPHIMEHTAX C ayTMEHTAllMeH JaHHBIX, HAalPaBIeHHbBIX
Ha TpeojioNieHue mpobieMbl ucbananca U HeIoCTaTKa 00yJaromuX TaHHBIX (cM. pazaen 4.4).

Takum oOpazoM, 3agada TepHApHOH KiIacCHUKALUM SBISETCS CYIIECTBEHHO OOJiee CIIOXHOHW IO
CPaBHEHUIO C OMHApHOM B YCJIOBHSIX 3a/IaHHBIX KOPITyCOB. XOTS TEKYIIHE PE3YIbTaThl HE IO3BOJISIOT
TOBOPUTH O BBICOKOW FOTOBHOCTH MOJENH K MPAKTHYECKOMY NMPUMEHEHHIO JJIsl TOHKOH OLIEHKH, ObLI
AACHTHPUIIMPOBAH PsA CTAOMIBLHBIX METOAOB. JTO CO3JaeT OCHOBY JUIS JaibHEWIIed paboThl, B
MEpBYIO Ouepe/ib, Yyepe3 NPUMEHEHHe METOJ0B ayrMEeHTAIMU JIAaHHBIX U paboThl ¢ nucOanaHCcOM JIIst
YIIy4IIeHHs KadyecTBa PacO3HaBaHMUS YACTHYHO BEPHBIX U HEBEPHBIX OTBETOB.

4.3 dKcnepuMeHTbI C ayrMeHTauuen Kopnycos

Huskue pe3ynsraTbl MYJIBTHUKIACCOBOH KiacCM()UKAIMU MO3BOJMIM BBIABHHYTh THIIOTE3Y O
HEIOCTaTOYHOM OO0BEME MaHHBIX JUIi OOydeHHs Monened. J[mg mpoBepkHW 3TOH THIOTE3Bl OBLI
pa3paboTaH 1 pear30BaH ClEIUAIN3NPOBAHHbIN ayrMEHTATOP, OIMCAHHBIN B pasaene 3.3.

JlaHHBII ayrMEeHTaTOp MO3BOIMII YBEJIMIUTh 00hEM o0ydarorieit Bioopku 6omee yem B 10 000 pa3 mis
koprryca history-2025-summer u 6onee ueMm B 9 000 pa3 s kopryca general-questions-masters-2025.

208



Komuuu B.H., Jlarytuna K.B., IToneraes A.1O., Jlarytuna H.C. IlpuMeHeHHe S3BIKOBBIX MOZAENCH [UISI aBTOMAaTHYECKOM MPOBEPKH OTKPBITHIX
otBeToB y4amuxcs. Tpyost UCII PAH, 2026, Tom 38 B 3, 9acts 2, ¢. 197-214.

st okcriepuMeHTOB ObutM BhIOpaHBI [BEe HawOojee KadeCTBCHHBIC MOMCAM M JABAa JIydLIAX
knaccuukaropa. IlomydeHHBIE PE3yIbTaThl IEMOHCTPUPYIOT 3HAYUTEIBHOE YIYHYIICHHE METPUK
(Tabm. 5).

Tabn. 5. Pezynomamul OUHAPHOLU U MEPHAPHOU KIACCUGUKAYULL C ayeMeHmayuell OAHHBIX.
Table 5. Results of binary and ternary classifications with data augmentation.

Mopens +

KIaccu(uKaTop F (stdr) p R AUC (stdauc) CrututTep (KopIryc)

Bunaphas knaccuduxars

rubert-tiny2 + Kat. 5-Fold (hist-exm, BorI.

Gycr. 0.98 (0.04) 0.98 0.98 0.93 (0.18) OTIIebHO)
MiniLM-L12 + kar. 0.96 (0.05) 0.96 0.97 0.95 (0.10) 5-Fold (gen-gsts, Bor.
OycT. OTAEJBHO)

TepHapHast KmaccUPUKAIIS

rubert-tiny2 + neHTp. 0.91 (0.11) 0.96 0.88 0.86 (0.22) 5-Fold (hist-exm, Bo.
KJiacc. OTAEJBHO)

HawnGosnee nokazarenbHbIM SBISIETCS] SKCIIEPUMEHT C TEpHAPHOM Kilaccu(uKanel Ha kopiyce general-
questions-masters-2025. O0y4eHne MpoBOIMIOCH Ha KaXKIOM BOIIPOCE OTACTHHO C MCIIOIB30BAHUAEM 5-
KpaTHOM KpOCC-BaJIMIAINH, IIPH 3TOM ayTMEHTAIHs IPUMEHSIIACH TOJIBKO K 00ydaroeil BEIoopke. 1o
MO3BOJIMJIO YBEJIMYUTH O0BEM OOYUarOLIMX JAHHBIX B HECKOJIBKO pas.

[IpuMeHeHHe ayrMeHTAIlMd MO3BONIMIIO JOCTHYh 3HaueHWid F-meprr, Ommskmx k 0.98, dro
CBHUJICTENBCTBYET O NMPAKTUYECKH MPUTOAHOM IJISI PEANBbHOTO HCIIOIb30BAHUS KadeCTBE B CIICHApUH
«3aueT/He3adery. [Ipu 3TOM coxpaHseTcst BRICOKasi CTaOMIBHOCTh F-Mepbl, TOYHOCTH U MOJTHOTHI.
[onmy4yenHsrii pe3ynsraT st TepHapHOW Kimaccupukamun (F-mepa 0.91) mpencraBmser coboif
3HAYUTENIFHBIA TPOPBIB 1O CPaBHEHWIO C IMPEABLIYIIMMH 3KCIEPHUMEHTaMH 0Oe3 ayrMEHTauluH, I7e
Ty4Imui pe3yasraTr He npessiman 0.58. OTo goka3eiBaeT, 4To mpodiemMa Obliia He B MPHHIUIHAIEHON
HEpeIIaeMOCTH 33/1a4H, a B HEJJOCTAaTKe JaHHBIX.

PazpaboTaHHbIH MOJX0 K ayrMEHTAINH, OCHOBAHHbIH Ha JJOTMYECKUX ITPaBHIIaX IPEAMETHOM obnacTy,
MOKa3aJl CBOIO BBICOKYIO 3(QekTuBHOCTE. OH I03BOJIIET IEJICHANPABICHHO TI'CHEPHUPOBATH
CHUHTETHYECKHE MPUMEPHI ISl PEAKHUX M CIOKHBIX KiaccoB (-2, -1, 0), TeM caMbIM perasi KIIIOUeBYIO
mpobieMy aucbananca.

Hecmotpst Ha 3HauHTENIBHOE YiIydlleHHe F-Mepbl, TOUHOCTH M TIOJTHOTHI, CTaduIbHOCTh MeTpuki AUC
ocramach Hu3koi (cranmaptHoe otkimoHeHue 0.10-0.22), 49To yKaszpiBaeT Ha HEO0OXOAUMOCTH
JanpHedIeil paboThl MO yIydlIeHHIo oOoOmaronield crocoOHOCTH MOJENH W, BO3MOXHO, IIO
JIOHACTPOMKe Tpollecca ayrMEHTAllMM M NPUMEHEHHIO MHBIX CIIOCO0OB (HampHMep, TeHepaTHBHBIC
HEWpOHHBIE CETH).

Takum 00pa3zom, 3KCIEPUMEHTHI ¢ ayTMEHTAIMEel JaHHBIX YOeJUTEeIILHO JJ0Ka3allH, 4TO 00bEM 1 OanaHC
pa3MEUeHHBIX JAaHHBIX SBISIOTCS KPUTHYECKMM (AKTOPOM JJIsl 3a7ad aBTOMATHYECKOH OILIEHKH.
[IpuMeHeHNE CHEeNUaNTN3UPOBAaHHOTO AayrMEHTAaTopa IO3BOJMIIO PAaJUKAIbHO YIYUIIMTh KauyecTBO
Mojieneil, 0COOCHHO B MYJIBTHKJIACCOBBIX CIIEHAPHAX, U OTKPBIBACT ITyTh K CO3IAHHIO NMPAKTHIECKUX
CHCTEM aBTOMATH3UPOBAHHOW OIEHKH 00pa3oBaTeNbHBIX pe3ynbTaroB. OIHAKO, IS JOCTIKCHUS
BBICOKOH CTaOMIBLHOCTH, OCOOCHHO B MYJBTHKIIACCOBOW KiaccuuKaimu, TpeOyIOTCS TalbHEUITe
HCCIIEI0OBAHMS.

5. Cucmema aemomamuyeckoli OyeHKU omeemoe cmydeHmoe

Ha ocHOBe pe3ynbTaToB MPOBEIEHHBIX HKCIIEPIMEHTOB ObLTa pa3paboTaHa IpOrpaMMHasi CUCTEMa IS
aBTOMATHUYECKOH OIEHKH OTKPBITHIX OTBETOB B paMKax 00pa30BaTeIbHOTO MpoekTa «AOpucy. JlaHHBIH
MIPOEKT MpeCTaBIseT co0oil BeO-1uaTdopMy, NpetHa3HaueHHYO IS TIOJIEPKKH y4eOHOro nporecca,
1 BKJIIOYA€T MOAYAb I MPOBEICHHUSI KOHTPOIBHBIX MEPOIPUATHHA.
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Cucrema ofecreunBaeT padoOTy ¢ aKaJeMHUYECKHMH TIpYyIIIaMHd M HOTOKAMH CTYACHTOB, IIO3BOJIL
IperoaaBaTelssM CO3/aBaTh W Ha3HA4YaTh TECTUPOBAaHWSA. [l THIIOB 3aJaHUH «OTKPBITHIA OTBET» U
«3allOJIHCHHWE IPOINYCKOB» pealM30BaHa (YHKUMS aBTOMATHYECKOH IPOBEPKM Ha OCHOBE
CEMaHTHYECKOTO CXO/ICTBA C ITAJIOHHBIM OTBETOM.

Snpo Momyns aBTOMATHYECKOH NPOBEPKH pealu3yeT JIydIIylo M3 arnpoOMpPOBaHHBIX B X0
UCCIICOBAHUS KOH(QUIYpaluid: A BEKTOPHOTO IPEACTABICHUS TEKCTOB HCIOJIb3YeTCS MOJCIb
sentence-transformers/paraphrase-multilingual-MiniLM-L12-v2, a jmna  xmaccupuxauum — —
LEHTPOUIHbIH Kiaccudukatop. JlaHHBI BBIOOpP OOYCIOBIIEH CTAOMIIBHO BBICOKMMH MOKa3aTesIIMH
KauecTBa, IPOAEMOHCTPUPOBAHHBIMH 3TOH Mapod B AKCHEPUMEHTaX Kak JJisi OMHAapHOM, Tak M s
TEepHApHOH Kiaccu(uKaIum, a Takxke ee 3pPeKTHBHOCTHIO.

B Hactosmmit MOMEHT IPOEKT HaXOIUTCs Ha (PMHAIBHOM CTaauu pa3pabOTKH M MPOXOAUT dTal Oera-
tectupoBanus. IlapamenbHo Bemyrcss pabOThl 1O AajbHEHIIEMYy TOBBIMICHHIO KayecTBa
aBTOMAaTUyYeCcKoil mnpoBepku. Jliast o3HakoMiieHHS C (QYHKIHMOHAIBHOCTBIO CHCTEMBI JOCTYITHO
JIEMOHCTpAIOHHOE BeO-Tpritokerne [24].

6. O6¢cyx0eHue pe3ynbmamoe

B pesynbrare SKCIiepUMEHTOB ¢ OMHApHOM Kiaccudukaryeil ObLIO MOJTy4eHO JOCTATOYHO BBICOKOE
Ka4eCTBO OMpPEEICHUs TOT0, ObLT OBl 32 OTBET MOCTaBIeH «3auéT» win Het, ¢ F-mepoit 0.87 u BoIle,
JIOCTaTOYHO CTaOWMJIbHOW BHE 3aBHCHMOCTH OT KOHKPETHOTO pa30OHMeHMs Ha 00y4alollylo U TECTOBYIO
BBIOOPKH. DTO IOKA3bIBAET BBICOKNE BO3MOXHOCTH JIJIsI aBTOMAaTH3aIMH IPOBEPKH KOPOTKUX OTBETOB
00y4aromuxcs, BBIOIHAEMOH 10 TIPHHIIUITY «3a4TEHOY/«HE 3a4TEHO». B To jxe BpeMs, AT pa3IHIHbIX
KOpITyCOB HauWBBICIIas JIOCTUTHyTas F-mepa pasnmyanace AocTaTouyHO cuiabHO, oT 0.87 (kopmyc
BOMIPOCOB Mpo 6a3el maHHBIX) M0 0.97 (Kopryc BompocoB mpo ¢peimMBopk Qt), u 3TO pa3nuime He
SIBISIETCSI CIEJCTBUEM BapHallMi W3-3a Pa3feieHHs JaHHBIX Ha OOYyYaloIIyI0 M TECTOBYIO BBIOOPKH.
CrenoBarenbHO, Aaxe UII OTHOCHTENIFHO MPOCTOH 3a7a4i Ka9eCTBO MOXKET CYIIECTBEHHO U3MEHSTHCS
B 3aBHCHMOCTH OT OCOOCHHOCTEH mpenMeTHoW oOmacTu. DkcnepuMeHThl ¢ pazbuenuem LOCO
MOATBEP/ANIIH, YTO JUIsi OMHAPHOW KilacCcH(MKalMU BRICOKHE MoKa3aresnu moaHoThl (10 1.00) u F-mepsr
(mo 0.97) mocTmXMMBI Jake MpPHU TECTUPOBAHMM MOJENIH Ha BOIPOCAX, HE YYAaCTBOBABIIMX B &
obyuennu. OnmHako mpH 3TOM coxpaHsieTcst Beicokass mucrnepcusi ROC-AUC, ykaswiBaromias Ha
BO3MOYKHBIH HEOCTATOK JIaHHBIX.

KauecTBo TepHapHO! KiIaccH(UKaIlMK OTBETOB HA MOJHOCTHIO BEPHBIE, YACTUYHO BEpHBIC M HEBEPHBIE
0Ka3aJI0Ch CYIIECTBEHHO HIKE, YeM Ka4eCcTBO OMHApHOW KiIacCH(UKAIIMHI: HAUBBICIIAs JOCTUTHYTas F-
Mepa ISl pa3IuIHbIX KOpITycoB cocTaBmia oT 0.46 (koprmyc o6mux Borpocos o UT) mo 0.58 (kopmyc
BOIIPOCOB TIPO 0a3bl AAHHBIX). 3a/1a4a OTAEIEHHS MOJHOCTHIO BEPHOTO OTBETA OT YAaCTHYHO BEPHOTO
0Ka3aJach AOCTATOYHO CIIOXKHOW, MPHUYEM HYKHO OTMETHTB, YTO U HKCIIEPTHI-TPETIOAABATENN JaCTO
UCTIBITHIBAIOT C HEH 3aTpyaHeHus. TakuM 00pa3oM, pe3ylnbTaThl SKCIIEPUMEHTOB IIOKa3bIBAOT, YTO TPH
TIOTIBITKE aBTOMaTH3UPOBATh OIIEHKY KOPOTKHUX OTBETOB IO OoJiee NEeTalbHOH IIKale, 4YeM «3au4TeHOo» /
«HE 3aYTEHO» IMIKaJe OCHOBHYIO CJIO)KHOCTB MPEACTAaBISIET HMEHHO OTAEIEHHE IOJHOCTBIO BEPHBIX
OTBETOB OT dYacTUYHO BepHBIX. [Ipmmenenme LOCO B TepHapHOH KIacCH(pUKAINNA BBISBHIIO
JIOTIONTHUTEIBHYIO CJIOKHOCTB: MOJIENIM JIEMOHCTPUPYIOT emé OonbpIuii pa3dpoc pe3ynbTaToB
(crarmaptHOe oTKiIOHeHUEe F-mephr mo 0.24), 9To mom4€pKkuBaeT BHICOKYIO 3aBUCUMOCThH KadecTBa OT
KOHKPETHOH (POPMYIHPOBKH BONPOCA W HEOOXOAMMOCTH CYIIECTBEHHOTO YBEITHMYEHHS NAaHHBIX IUIS
TIOBBILIEHUSI CTAOMIILHOCTH.

B xone »SKCIIEpHMEHTOB HaWIydIIWe pe3ylbTaThl OBUTHM IOJMYYEHBI IIPH HCIOIB30BAHWUU  JUIS
MIPEICTaBICHUS TEKCTa SHKOAEPHBIX Moaenel cemetictBa BERT B mape ¢ xareropuaisHeIM OyCTHHIOM.
To, 4TO 3TOT crmoco0 MpeAcTaBIeHHs TeKCTa U KilacCu(UKATOp TOKa3anu ceds MPUMEPHO OJUHAKOBO
XOpOIIO TP OIEHKE OTBETOB HA BOIPOCH Kak mo WT-mucrmioimHam, Tak W IO HCTOPUH, IaeT
OCHOBaHMS Tpenrojararb, YT0 WX MOXKHO TaK K€ YCHENIHO HCHOJNB30BaTh M IS aBTOMATH3AIMH
IIPOBEPKH OTBETOB Ha JIIOOYIO TEMATHKy B paMKax y4eOHOTo Ipolecca.
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OKCIIEpUMEHT € ayrMEHTAalMeH MaHHBIX MOKa3aJ, YTO C MOMOINBI0 OTHOCHTENBHO HECIOXKHOTO U
HETPeOOBAaTENILHOTO K BBIUMCIHUTENBHBIM pecypcaM Habopa MpaBuil MOKHO 3HAYUTENILHO yBEIUYUTH
00béM 00y4varomiell BEIOOPKH, YTO MO3BOJISIET MOJIYYNTH CYIIECTBEHHBIH MPUPOCT KAauecTBa, ITOTHSB
KauecTBO TepHapHOH Kinaccuukanuu 10 F-mepst 0.90 u Bbime.

Tabn. 6. Cpasnumenvhas madauya IKCHEPUMERMOS ¢ ayemenmayueli u 6es Hee.
Table 6. Comparative table of experiments with and without augmentation.

Mogenb + kinaccud. F (stdr) AUC (stdauc) AyrmeHTarus Cruatrep

Bunapnas knaccudukanus

general-questions-masters-2025

MiniLM-L12 +

xar. Gycr. 0.96 (0.05) 0.95 (0.10) Ha 5-Fold (otmensHO)

rubert-tiny2 + SVM 0.94 (0.10) 0.95 (0.15) Her 5-Fold (otmensHO)
history-2025-summer

rubert-tiny2 +

Kar. Gycr. 0.98 (0.04) 0.93 (0.18) Ha 5-Fold (otmensHO)

bert-uncased + SVM 0.97 (0.01) 0.78 (0.14) Her 5-Fold (BmecTe)

TepHapHast KacCUPUKAIIS

general-questions-masters-2025

MiniLM-L12 +

Kar. GyCT. 0.82(0.17) 0.97 (0.05) Ha 5-Fold (otnensHO)
e 0.47(0.19) 0.51(0.28) Her 5-Fold (ornensHO)
IIEHT. KJTacc.

3aknroyeHue

ABropamu OblTa TpOBeIEHA KOMIUIEKCHAs MCCIeqOBaTeNbCcKas padoTa MO OIEHKE METOOB
aBTOMATHYECKON KIacCU(UKAIMK KOPOTKHAX OTKPBITBIX OTBETOB HAa PYCCKOM s3blke. B pamkax
HCCIICIOBaHUS OBUTH CO3/[aHbI U OMyOIMKOBAHBI B OTKPBITOM JOCTYIIC YEThIPE OPUTHHAILHBIX KOPITyca
PYCCKOSI3BIYHBIX OTBETOB YYAIIUXCS, OXBATHIBAIOIIMX pPAa3IMYHbIE TPEAMETHBIE 00JAaCTH W ydeOHbIS
KOHTEKCTHI (OT 3K3aMEHOB JI0 TEKYIIETO KOHTPOJLS).
[IpoBeneno wmacmTaOHOE BCECTOPOHHEE CpaBHEHHE PA3IMYHBIX METOJOB pEIIEeHUs 3aJlauu.
YcTaHoBNIeHa MPUHIMIHAILHAS BO3MOXKHOCTh BBICOKOKAUE€CTBEHHOH aBTOMATHYECKOW OIEHKH IS
OMHapHOTO clieHapHs («3adeT/He3a4yeT), Iie OblIM TOCTUTHYTHI 3HaueHus: F-mepsl 10 0.97. [TokazaHo,
YTO I8 OTOHW 3ajJauyd He CYIIECTBYET €IWHCTBEHHOH JOMHUHHPYIOIIEH Tapbl «MoAenb -+
KIaccu(UKaTopy», HO MHOTHE KOMOWHAIINN IEMOHCTPHUPYIOT BRICOKYIO 3(()EKTHBHOCTD.
BrisiBneHa © = mpoaHaNM3MpOBaHA — KIIOYEBas — MpoOiiemMa, OrpaHHYMBAIOIIasl — KauecTBO B
MYJBTUKIIACCOBBIX CIICHAPUSAX — CHUJIBHBIN ArcOaiaHc KJIacCOB B KOPITycax M HEJOCTATOUHBIA OO0BEM
JIaHHBIX ISl O0ydeHUs MOJeNeil paclo3HaBaHWI0O TOHKHX Pa3IMdMid MEXIy OTBETaMH DPa3INIHOU
CTEIICHU MPaBIIFHOCTU. HauBBICIINE pe3ynbTaThl A TEPHAPHOH KiaccuUKauu 0e3 ayrMeHTaluu
nocturiii F-mepel, paBHoi (.58. DKclepuMeHThl ¢ HUCHOJb30BaHMEeM cxeMbl Banuaauuu LOCO
BBISIBIUTH JIOTIOJTHUTENBHBIC CIIOXKHOCTH, CBS3aHHBIC C TIEPEHOCOM MOJIENCH Ha HOBBIC (hOPMYITUPOBKU
BOIIPOCOB, OCOOCHHO U TEPHAPHOW KIACCH(PUKANUU. DTO YKa3bIBACT HA BaXKHOCTh pa3pabOTKH
METOJIOB, YCTOHYMBBIX K H3MEHEHHIO KOHTEKCTA 3a/IaHN.
[IpemtoxkeH M yCHeHO anpoOUPOBaH METOJ MPEIMETHO-OPHEHTHPOBAHHON ayrMEHTAINH JTaHHbBIX,
KOTOPBIH TO3BOJHI PAJAUKAIbHO YIY4IIUTh KadeCTBO Mojeleil. B pesynprare ero mpuUMEHEHHUS
CYIIECTBEHHO YIYYNIMJIOCH KauecTBO: B OMHapHOW kiaccudukanuu F-mepa Bo3pocna mo 0.98, a B
TepHapHoii — g0 0.91, 4YTO mWOATBEpPKIAET THUMOTE3y O 3HAYMTEIHLHOW poiii o0béMa u
penpe3eHTAaTUBHOCTH TaHHBIX. HecMOTps Ha BHieUaTssioniee yaydieHne MeTpiuK F-Mepsl, TOUHOCTH 1
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MOJTHOTHI  [TOCJI€ AyTMEHTAIlld, COXpaHsIomasicss Hu3kas cradmibHOCTh MeTpukun AUC-ROC
(cranpaptHoe otkiioHenue 0.10-0.22) yka3piBaeT Ha HEOOXOUMOCTh JalIbHEHIEH paboThI.

[TepcneKTHBEI JaIbHEHIINX HCCISTOBAaHHUI BUIATCS B CIIEIYIOIIUX HAIIPaBICHHUAX. DTO SKCIIEPHUMEHTHI
C IPYrMMH METOOaMH ayrMEHTAalUH, TAaKMMH Kak TreHepaThBHble HeiipoHHble cetH (DeepSeek,
ChatGPT, QWEN), obparHsIii miepeBoq M Moau(UKaIws Tekcra (yaaleHne/100aBIeHHe CTOI-CIIOB);
KOMOMHHMPOBAaHHE HECKOJIBKHX METONOB ayrMEHTAlUH Ul CHHEPreTHYecKoro 3((eKra; yBelInueHue
00b&Ma 1 pazHO00pa3us UCXOTHBIX pa3MEUEHHBIX KOPITyCOB; UCCIIE0BaHUE BOSMOXKHOCTEH few-shot n
zero-shot 0Oy4eHHs ¢ HCIIOIb30BaHUEM CaMBIX COBPEMEHHBIX OOJIBIIHX S3BIKOBBIX MOIECIICH.

ITpoBenennas padorta SIBISIETCS OCHOBOH IS CO3aHMS NMPAKTHYECKUX CHCTEM aBTOMATH3WPOBAHHOM
OLIEHKH 00pa3oBaTENbHBIX PE3YJITaTOB Ha PYCCKOM S3BIKE, CIIOCOOHBIX 3((EKTUBHO paboTarh B
peanbHBIX yUeOHBIX IPOLECCaX.
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