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OT3bIB BEAYLLIEW OPTAHN3ALNA
defepanbHOro rocyapCTBEHHOrO GIOMKETHOrO yYpeKaeHUs Haykn «/IHCTUTYT CUCTEMHOTO
nporpammuposaHus um. B.T1. ViBaHHUKOBa»
Poccuiickon akagemMuv Hayk
Ha auccepTaumoHHyto paboTy Anvwesa MypaTta AsamaTtoBuya
«OhbekTuBHas peanvsaunsi anropuTMoB TEMATUYECKOro MoAenupoBaHus ¢ aaauTUBHOW
perynspuaauuneit», NpeacTaBneHHyo Ha conckaHne y4eHon crenedu kaHanaaTa
TeXHUYeCcKuUX Hayk no cneumansHocT 05.13.17 — « TeopeTu4eckue oCHOBbI MH(OPMATUKY

AKTyanbHOCTb TeMbI

BeposATHOCTHOE TemaTW4eckoe MOAenupoBaHue — 37O OAWMH U3 WHCTPYMEHTOB
TEKCTOBOW aHaNUTUKU, NO3BONSIOLWMIA BbIAENATbL U3 KOPMYycoB TEKCTOB UHTEpNpeTUpyemMblie
TEMaTUYeCKMe KnacTepbl, KOTOpble NOME3Hbl NPU pelleHnu 3afad Buayanusauuu OaHHbiX,
kaTeropusauuu, WHMOPMALIMOHHOIrO Moucka, asTopedepupoBaHus. Teopus apaMTUBHO
perynapv3oBaHHbix Tematudeckux mofdenen (ARTM) naeT BO3MOXHOCTb CTPOUTH MOAENW,
yAOBneTsopsiioliMe  pasHoobpasHbiM  TpeGosaHuaM,  opmanudyembiM B BWAE
perynapn3aTtopoB. Takoil noaxof SBNSETCs CyWeCcTBeHHO 6onee npocTbiM U rmbkum, Yem
Haubonee pacnpoCTPaHEHHbIM Ha TeKyluil MOMeHT annapaT GaiecoBckux mopenew Ha
OocHoBe nateHTHoro pasmeueHus Oupuxne (LDA). Tem He meHee, B oTnuuune ot LDA, Ans
moaenu ARTM cyllecTBYeT TOMbKO OAWH NOSHOUEHHbIM WHCTPYMeHT — bubnuoteka c
OTKPbITbIM Kogom BigARTM. C y4eTOM NOCTOSIHHOTO pocTta o6bemoB ObpabaTbiBaemblX
[aHHbIX, CyLLLIECTBEHHOW CTAaHOBUTCSI Npobnema npon3soanTenbHOCTU anropuTMoB 00yYeHus
TemaTu4yeckux Mmofeneit B BigARTM. laHHas paboTa noceslleHa paspaboTke 1 peanusaumm
Gonee achbekTUBHLIX anroputmoB 0byyeHnsa mogenen ARTM, a Takke UX UCNONb30BaHWKO
ANA pelleHns NpuknagHoi 3aaay aHanusa faHHbIX.

CopepxaHue
[unccepTaynoHHan pabota coCTOUT U3 BBEAEHUS, NATU rNaB U 3aKNKYEHUs.

Bo BBeaeHwu obocHoBaHa akTyanbHOCTb paboThl, YCTAHOBMEHbI LUEnW v 3apadqu
uccnefoBaHus, CchopMynMpoBaHbl OCHOBHbIE MOMOXEHWUS,, BbIHOCUMbIE Ha  3aALUUTY,



obOCHOBaHbl HayyHasi HOBWM3Ha W 3HAYUMOCTb PaboTkl, AOCTOBEPHOCTE Pe3yrbTaTos,
nepeyncrneHsl OCHOBHLIE NyBnukKauum no Teme gucceptaumm,

B nepeoi rnase nocTasneHa 3ajada BEpPOSITHOCTHOrO  TEMaTUYecKoro
MOAENMpPOoBaHMA, PacCMOTPEHbl U U3NOXEHbl B €4MHOW HOTaUMKU pasfMyHble anropuTMsi
nocTpoeHuns Taknx moaene. [ins mogenu LDA npuBeaeHbl HECKOSBKO METOLOB OLEHUBAHUS
napameTpoB, NokasaHa MOerHasi CXOXeCTb 3TUX MeTOdoB C Apyr ¢ Apyrom u ¢ EM-
anroputmom ans obyyeHua mogenu ARTM.

Bo BTOpou rnaBe npueBedeH 0630p NpeanoOXeHHbIX B Hay4yHOW nuTepaType
peanusaunin seKTUBHbIX anropuTmMoB Ans obyyenus moaenu LDA. BeigeneHsi, onucaHsl
W  NpoaHanuM3upoBaHbl  pas3fiUyHble  MeTOoAbl  MOBLILEHUS  MNPOU3BOAUTENLHOCTHU,
ncnonb3yemMble B 3TUX peanuMaauusx.

B Tpetbeii rnase onvcaHel umetowuecs B BigARTM BapuaHTsl EM-anroputMoB ans
mogenm ARTM wn npepnoxeHsl HoBele, 6onee addekTuBHbIE. Pa3paboTtaH OHMaHOBLIM
aCUHXPOHHbIN anroputm DetAsync, a Tawkke HOBbI MeTod XpaHeHuss u o6paboTku
paspexeHHbIX TemaTtudeckux mopgenen. lMposedeHbl SKCMEPUMEHTHI, AEMOHCTpPUpYWUE
npevmyllecTBa HOBbIX anroputMoB nepeq CTapbiMM, a Tawke WX 3HadMTernbHo 6Gonee
BBICOKYIO CKOPOCTb pabOoThbl NO CPpaBHEHWUKD C KOHKYPUPYIOWMMU peanusauusiMu B paBHbIX
YCIOBUSX.

B 4eTBepTtoM rmaBe onucaHa Teopusi OOy4eHUs TemaTudeckux Mopenen c
Npou3BosribHOM  byHKUMEW MoTepb, CMEACTBMEM KOTOPOW SABNSETCS BO3MOXHOCTb
ucnons3oBaHusa EM-anroputma c E-warom, He Tpebyiowmm nogcyéra HOPMWPOBOYHOM
KOHCTaHTbIl (BbicTpbiit E-war). MNpegnoxeH Habop crpaterniti KOMBUHMPOBAHUS OBLIYHBIX U
ObicTpbix E-waroB. OkcnepuvmeHTanbHO BbisIBfieHa ofHa nydwasi crpatervs  Ans
odnarHOBOTO U OHMANHOBLIX anNropyUTMOB, BbipaboTaHbl pekomMeHaauuu OTHOCUTENBLHO
YCNOBWUIA UX UCTIONb30BaHWA.

B nATOoM rnase paccMOTpPeHbl anropuTMMYEcCKUe paclMpeHusi aaauTUBHO
perynsapu3oBaHHbIX TEMaTUHECKUX MoAenen: MynbTumMoaanbHble Tematudeckue mogenu (M-
ARTM) n runeprpadoBble (TpaH3akuuoHHbIe) TemaTudyeckne mopenu (T-ARTM). B pamkax
annapata M-ARTM aBTopom npennoeHa moens ANs peleHusl 3aaadun BbIABNEHUA U3
Koprnyca TEeKCTOB TeMaTuk crneunduveckor HanpasneHHOCTW, OnUcbliBaeMbiX HebonbLuvmM
HabopoM KMo4YeBbIX CcnoB. B npoBegeHHbIX  3JKCMEpUMEHTax [JeMOHCTpUpyeTcs
NPeBOCXOACTEBO MNpeanoXeHHOW moaenu Hap 6onee NPOCTbIMU KOHKypeHTamu. OnucaHbl
Jetanu peanusaumm  anroputmMa obyydeHna mopenen  T-ARTM B BigARTM,
3KCMEepMMEHTaNLHO NoKa3zaHo MX MNpeuMyLlecTBo npyv obyyvyeHUM mMopener Ha AaHHbIX
TpaH3aKUWOHHOW Npupoabl.

OCHOBHbIe pe3ynbTaTbl U X HOBU3Ha

B pamkax guccepraumoHHon patote M.A. AnuwesB nonyyeHsl cneaytoliie HoBble

peaynbTaThbl:
1. PaspabotaH anroput™M napannenbHoro  acUHXPOHHOTO  OHNAWHOBOMO
0ByyeHUs perynsipusoBaHHbIX MynbTUMOAANbHBLIX TEMaTUYECKUX MOoAEenen.
2. PaspaboTtaH anroputm 06y4YeHWs perynspusoBaHHbIX MynbTUMOAANbHbIX
TemMaTUHecKnx Mogerneit C pa3pexeHHbIM XpaHeHMeM napameTpos.
3. Paspa6oTtaHa moaudvkaums EM-anroputma ¢ yckopeHHsim E-liarom Ges

HOPMUPOBKW W CTpaTervn ee npuMeHeHusi Ana opnaiHoBOro U OHNANHOBLIX
anropyvTMoB.



4. MpepnnoxeHa ctpaternss KOMGUHUPOBAHUS Perynsipu3aTopoB Ars BbigeneHus
cneuyuduyeckux TeM Mo 3aAaHHOMY CIOBApIO C MPUNOXEHWEeM K aHanusy 3THO-
peneBaHTHbIX TEM B TEKCTAX COLIMansHOI ceTu.

5. PaspaboTaHa peanusaumsi anroputma  ofyyeHuss  runeprpadoBbix
TeMaTUYeCcKUX MOfenei TPaH3aKLMOHHbLIX AaHHbIX.

TeopeTnyeckas M npakKkTuyeckas 3Ha4YMMOCTb

B pa6ote M.A. Anuwiesa U3NOXeHbl U CUCTEMaTU3UPOBaHbLI PasnuyHbIe Noaxoabl K
nosbIWeHno adhekTnBHOCTU paboTbl anropnutMoB obyyeHus TemaTudeckux mopenen LDA.
MpeanoykeHbl M peann3oBaHbl HOBblE anropuTmel 06yyeHns mogenen ARTM.

B pamkax nogoxooa aOoouTUMBHOW — perynspu3auun  TeMaTtudeckux  mopgenew
npegnoxeHa KOMOUHaUMA perynsipyMaaTopoB, NO3BONAKOLWAA YNy4YllUTh KAa4eCTBO pelleHus
3a[a4v N3BNeYeHWs U3 TEKCTOB TeMaTuK cnelnduryeckon HanpasneHHOCTU Mo CPaBHEHUIO C
peleHMssMK Ha OCHOBe Donee NpoCThIX TeMaTUYeCcKUX Moaernen.

B akcnepuvmeHTax Ha Tpex TeKCTOBbIX kopnycax (cratbu Bukuneguu, aHHoTauum
Pubmed v noctel Livedournal) npogeMOHCTpupoBaHa npakThyeckas 3Ha4YuMMOCTb
MONyyYeHHbIX pesynbTaToB. Pesynbtatel pabotel M.A.  AnvwesBa  CyLWECTBEHHO
MoaepHu3npoeanu bubnuoteky BigARTM, koTopasa ncnonb3yerca pa3nnyHbIM1U KOMNaHUAMU
W HayYHbIMM IpynnamMy B NpoekTax rno obpaboTke ecTecTBEHHOro sA3blka.

JdocTtoBepHOCTL pe3ynbLTaToB

Mpennaraemble anroputTMbl OCHOBaHbl Ha uWccnegoBaHuu Bonbworo obbema
COBPEMEHHbIX Hay4HbIX paboT no Teme, peanu3auun WX BbINONHeEHbl B BubnuoTeke c
OTKPbITLIM KOAOM U ABNstOTCA 06LeaoCcTynHbIMU. OCHOBHbIE pesdynbTaThl paboThl NONyYeHsbl
B XO[€ 9KCNEepPUMEHTOB, MPOBEAEHHbIX C MPUMEHEHUeM CTaHAapTHbIX ANS AaHHok obnacTtu
NPOrpaMMHbIX UHCTPYMEHTOB 1 YA0BNETBOPAIOLIMX NPUHLIMNAM BOCNPOU3BOAMMOCTH.

PesynbTathl paboTbl AoknaabiBanucb aBTopoM Ha koHdepeHuusax FRUCT, AIST u
«JlomoHOCOB», MaTepuanbl AuccepTauuM MCMONb3oBanuMcb B pamkax YqebHbIX KypcoB
«MawunHHoe obyyeHue Ha Bonblumx AaHHbix» (LUAD) n «MawuHHoe obyverune u Gonblune
AaHHble» (PUBT MDTN).

3ameyaHus

1. B rnase 2 nposoguTcs noapobHbIM 00630p peanusauuii anroputMoB 06yqeHus
TEeMaTUYeCcKoro MoaenvMpoBaHus, HO Npy 3TOM U3 0630pa UCKMIOYEHbI peanuaauun,
ocyujecTenswlme obydeHne Ha GPU. Wcknioyenve w3 obB3opa  monenew,
obyyaroumxcs Ha GPU BbirnaguT HegocTaTtodHO 0B60CHOBaHHBLIM, B MOXOXEW 3aaaqe
06YYEHUs1 UCKYCTBEHHbIX HEMPOHHbIX CeTel Mcnonb3oBaHne GPU cnocobHo yCKopUTb
obyyeHue B feCATKU pas.

2. B rnase 3 B Hauyarne npuBoaaTcs AuarpaMmmebl [[aHTa, o4eBnaHO nonyyYeHHbIe B XoAe
aKcnepumeHTa. pu 3TOM XappakKTepUCTUKU BbIMUCNMTENLHOrO y3na npueoaATCs
TOMbKO B cepeauHe rnasbl. 3TO HapyLlaeT Noruky NoBECTBOBAHUS.

3. B rnaee 3 chopmynupyetcs Teopema 1, HO He NPUBOAUTCS HW [OKa3aTenbCTBO aTon
TeopeMsbl HU ccbifka Ha paboTy ¢ Joka3aTenbCTBOM TEOpeMbl.



3aknwuuTensHaa oueHka

OuccepTaumoHHas pa6ota Anuwesa MypaTta AsamaToBuya «2chchekTuBHan
peanusauusi anropuTMoB TEMaTN4eCcKoro MoAenupoBaHus C aaauTUBHOW perynapusaumert,
BLINONHEHHas nop pykosoAcTeoM A.p.-m.H., npodeccopa K.B. BopoHuoea, ssrnsercs
3aKOHYEHHON Hay4Ho-kBanudukaumoHHon paboTon, coAepkallel HoBble HayudHble
peaynbTatbl B 06nacTsix anroputMoB OBy4eHWs TemaTu4eckunx Mogernem v MeTodos
UCMONb30BaHMsI afAWTUBHOW perynsipusauuv Ans aHanuaa AadHbiX. Bce pesynbrtarel,
BbLIHOCUMbIE HA 3aLUMTY, CTPOro obocHoBaHbl U MNOATBEPXKAEHbI B XOAE BbIMMCIUTENbHbIX
3AKCNEePUMEHTOB.

PeaynbTaThl paboTbl onybnukosaHbl B 11 neyatHelx TpyAaax, 8 w3 KOTOpbIX — B
nanaHusx, pekomeHaosaHHbIx BAK. ABTopedepar guccepraumum, onybnukoBaHHble CTaTbk U
Teanchl [OOKMNafoB AOCTATOMHO MOMHO OTpakalT OCHOBHOE CcoaepxaHue paboTbl.
OTMeyeHHbIe HeJoCTaTKK PaBoThbl HE CHKAKOT O6LLER NONOXNUTENBHOW OLEHKH.

[uccepTaums COOTBETCTBYET BCEM KPUTEPUSIM, YCTaHOBMEHHbLIM [lonoxeHuem o
MPUCYKOEHUM YUEHbIX CTEneHel, npedbsaBnsemMbiM kK AuccepTauuam Ha couckaHue y4yeHowu
CTEeneHn KaHauaaTa TeXHWYeckux Hayk no cneuwansHocti 05.13.17 — «Teopetuyeckue
OCHOBbLI UH(OpMaTUKUM», a ee asTop — Anuwes MypaT AsamaTtoBud 3acnyxusaer
NPUCYXKOEHUSA YHEHO CTeNeHn KaHanaaTa TeXHNYECKUX HayK Mo yKasaHHO creuuansHOCTy.

HacTosiwmin oT3biB 06cyxaanca u 6bin ogobpeH Ha 3acegaHum otaena UHPOPMAaLUOHHBIX
cuctem ®defepansHOro rocyAapCTBEHHOTO OIODKETHOrO yupexaeHust Haykw WHcTuTyTa
cUCTeMHoro nporpaMmmupoBaHus um. B.M. MeanHukosa PAH 17.11.2020 r. npoTokon Ne 1.
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