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O(UIHAIBHOrO OMNMOHEHTa JIOKTOpa (M3MKO-MaTeMaTHUeCKuX Hayk Boloruna
Biajumupa BsyecnaBoBuua Ha jquccepranmio Tarapuyka Anexcanapa HMropesnya
«baitecoBcKHE METOJIbI OIIOPHBIX BEKTOPOB Julsi 00ydYeHHs paclo3HaBaHUIO 00pa3oB
C yHNpaBiseMO CEJeKTHBHOCTBIO O0TOOpa INpPHU3HAKOB», IIPEJCTABICHHYIO Ha
COMCKAHHME Yy4YeHOM CTeNeHW KaHaujara (U3MKO-MAreMaTH4yeCKuX HayK [0
criermanbioct 05.13.17 — «Teopernyeckne 0CHOBBI HHYOPMATHKHY.

Jluccepramuonnas pabora Tarapuyka A. V. oTHOCHTCS K TeopuM MammuHOro obydenus. B
Heil paccMaTpUBAIOTCST BOIPOCHL, CBS3aHHBIE C pacro3HaBaHueM 00pasoB, B 4YaCTHOCTH,
MCIIONb30BAHKE PA3/e/IAIONHUX THIIEPIUIOCKOCTEH JUis OuHapHO# Kiaccuukanui 0OBEKTOB.
Knaccuueckuii MeTo)l B 2TOil obiactn — 970 npeuiokeHnblit Bannukom u HYepBoHeHKHCOM
METOJI OTIOPHBIX BEKTOPOB. PacemarpuBaetes 00yuaromas BeIOOpKa, cocTosas u3 00bEKTOB —
BEKTOPOB B 9BKJIMJIOBOM IIPOCTPAHCTBE, KaXIbIi Tako# oObekT cHabkeH OMHApHOH METKOH,
BRIPAKAIONIEH TIPUHA/UIEKHOCT K COOTBETCTBYIOMIEMY Kjaccy. MeTojl ONOPHBIX BEKTOPOB
MpeCcTaBIseT cOOON AIrOPUTM, KOTOPBIH, MCIONb3Ys METO/ BBITYKIIOH ONTHMH3ALMH, CTPOUT
PHIIEPIUIOCKOCTH HAMJTYUIIMM 00pa3oM pas/ielsiontyto obyyaromtyio Beibopky. Jluist Toro, 4ro0sl
u3bekaTh MepeobydeHHe HMCIONB3YIOTCS PA3IMYHble METOMAbI PErysspu3aliu. 3aMeTnM, 4To
JIAHHBI  QITOPUTM HE HCIIOJb3YeT HHMKAKUX [PEANOJIOKEHHH O IMPUPOAE HMCTOYHHKA
reHEPHPYIONIEro OOBEKTH M HX METKH M 1O CyTH sBisercs oppuctuyecknm. Jlanee,
cTaTHcTHYeCKas Teopus 0000IIeHUs, OCHOBHAs MJIesi KOTOpOi Oblia npejuiokena B padorax
Banuuka 1 YepBOHEHKHMCA, MpeiaraeT MeTOJbl OLEHKH 00o0mmarommeii  crnocoOHOCTH
NpPeUI0KEHHOr0 alropuT™a. B pamkax 5Toii TeopuH MPEJoNaracTes, 4To JaHHbIC HE3aBUCHMO
1 OJIMHAKOBO pacipe/ieieHbl OTHOCHTEILHO HEH3BECTHOTO HaM Paclpeie/icH st BeposiTHocTei. B
TEPMHHAX OTOrO PACHpPENE/IEH s [0JIy4aloTCsl BEPXHHE  OLCHKH omubku  obobmaronen
criocoOHOCTH aJIrOPUTMOB.

PaGora Tarapuyka OCHOBaHA Ha HHBIX IPUHIMIAX, & HMMEHHO, B HEHl Mpe/uiaraores
KOHKpETHbIC ~ BEPOSITHOCTHBIE ~ MOJENHM,  OOOCHOBBIBAIONIME — PA3IMYHBIC — AITOPHTMbI
kiraccudukaiun. Bapbupys 5TH MOJENIH, € IOMOIIBIO METOJa MAaKkCHMyMa IpaBJ10110/1001s,
MOXHO MOJNydaTh HM3BECTHBIC MeETONbI Kiaccuukaruu. IIpeanonaraeres, 4To CyICCTBYCT
HEKOTOpas CllyvaiiHas THIEPIIOCKOCTh (COOTBETCTBYIONIEE PACIIPE/ICIICHHE BEPOSITHOCTEHN Ha ee
napaMerpax) HauIydlIuMm o0pasoM paszieisionas obyuaroryio BeiOOpKy. Ilens moaxoma —
BOCCTAHOBHTH DTy THIEPIJIOCKOCTD 10 o0yuaromed BbIOOpKE MCIOJB3Ys METOA baiieca. B
YaCTHOCTH, aBTOp MpelaraeT OpPUTHHAIBLHYIO IOCTAHOBKY  3a/laiH peryasipu30BaHHON
MHHHMH3AIME OMIHPHYECKOTO PHCKA, OCHOBAHHYIO Ha CHENHaNbHONH (QYHKIMH NOTEPh M
NPHBOALLYIO K KJIACCHYECKOMY METOJY OINOPHBIX BEKTOPOB. [IpeioskenHass MHTEpUpPETAIHs
METO/[a OTIOPHBIX BEKTOPOB MO3BOJIAET NIyOKe MOHATH IPUPOJLY ITOIO METO/A M PACKPBIBACT €TI0

poOACTBO ¢ JApYIrUMH METOJaMH OGY‘{CHI/IH pacrio3HaBaHHIO OGpZBOB, TaKMMHM Kak, HallpuMmep,



JIOTHCTHYECKAs! PErpeccusi, OCHOBAHHBIMM Ha HECKOJIBKO OTJIMYHBIX (QYHKIHSX HOTEPD.

JluccepranmonHas paboTa COCTOMT U3 BBEIEHMS, YETBIPEX IJIaB, 3aKJIIOYEHUSs, TIPHIIOKEHHUS,
CrUcKa JuTeparypbl. Bo BBEICHHM ONMMCHIBACTCS aKTyaJlbHOCTh M Hay4Has HOBHM3Ha paboThl,
1poOJIeMHbBIE CHTYAIIMH U ITOJXO/IbI UX PEIICHHS.

B niepsoit miase auccepranun chopMyIHpoBaHa Hes CEICKTUBHOIO 00yUEeHHs!, ONUpPAOIIasCst
Ha TOT (aKT, YTO CYIIECTBYIOT TPH OCHOBHBIX MEXaHM3Ma, TEOPETHYECKH OOBACHSIONIMX
Xopoluiyo 0000IIaoNyl0 CIOCOOHOCTh METOJIOB pacro3HaBaHus o0pa3oB, OCHOBAHHBIX Ha
MOHATHH ONTUMAJIBLHON pas3JeNsionieil runepriockoctu. OJHMM M3 TakMX MEXaHHU3MOB
SIBISICTCSl 0OyUeHHe B MPU3HAKOBOM MPOCTPAHCTBE HEOOJIBINON pasMepHOCTH. DTOT MEXaHU3M
SBJISIETCSl HOBBIM HAIIPaBJICHUEM JUISl pa3BUTHs METO/IA.

Bo sropoii mase, A.W. Tarapuyk npesiaraeT HOBYIO BEPOSTHOCTHYIO [MOCTAHOBKY 3a/1a4H
o0y4eHus JIByXKJIAaCCOBOMY paclo3HaBaHHIO 00pa3oB, KOTOpas IPUBOJMT K BEPOSTHOCTHOM
MHTEPIPETALMH KJIACCHYECKOI'0 METO/A OTIOPHBIX BEKTOPOB, €r0 CYIIECTBYIOMMX MOAMpUKaIIit
M SIBISICTCS METOJI0JIOTHYECKON OCHOBOM JUIsi pa3pabOTKH HOBBIX METOJIOB CEJICKTHBHOTO
oOyuenwust.

[punnmn oGyuenus 1o KoHeuHoit o0yuaroneil BLIOOPKH, NOHUMAEMbIi B paboTe Kak 3aj1a4a
MAKCUMH3AIMK AIllOCTEPHOPHON IIOTHOCTH 11APaMETPOB TUIIEPILUIOCKOCTH, IPHBOJUT K PA3HBIM
KPUTEPUSMH B 3aBUCHMOCTH OT MPHUHATHIX HPEIIONIOKEHNH OTHOCHTEIBHO IapaMeTpUyeCcKuX
ceMeiiCTB YCIOBHBIX TUIOTHOCTEl pacipeseenns BEKTOPOB HaOIIOIEHUH COOTBETCTBYIONIMX
KJIACCOB M AIlPUOPHOIl TIIOTHOCTH HEH3BECTHBIX CIIydalHbBIX NMApaMETPOB YTHX paclpe/ieseHHH.
B paGore mpemiokeH CHEHUANbHbI KIace NapaMeTPHYeCKHX HECOOCTBEHHBIX YCIOBHBIX
[UIOTHOCTEH pacnpe/ie/ieHus, KOTOPbIii MPHBOJUT K 0000IEHHOMY KPUTEPHIO 00y4YeHHs MeTo/la
OTOPHBIX BEKTOPOB. Kak wacTHbIe ciiydan noiydenbl kpurepun Juist Lasso SVM u Elastic Net
SVM, Takike HOBBIE THIIbI KpUTEPHEB [Ulsi MalTiH Tuna SVM.

B Tperheii ImaBe, B paMKax MpeUTOKEHHOrO aBTOPOM BEPOATHOCTHOrO 0000MmeHHs MeTo/1a
ONMOPHBIX BEKTOPOB BBOJATCSl JIBE CHENMAILHBIX BEPOSTHOCTHLIX MOJICIH  MOPOK/ICHHS
HEH3BECTHBIX 11aPAMETPOB THIICPIIOCKOCTH, KOTOPHIE MPUBOJST K JIBYM HOBBIM CEJICKTHBHBIM
MO (UKAIHAM METO/1a OTIOPHBIX BEKTOPOB.

[lepBasi anpuopHasi MOJIEJb MPHBOIUT K HOBOMY METOy OTOOpa pesieBaHTHBIX NPU3HAKOB,
KOTOpBIH SIBISETCS MPEACTABUTENIEM HENPEPLIBHBIX METOA0B 0TOOPA MPU3HAKOB, T.¢. METOJIOB,
COXPAHSIONMX BCE MPU3HAKK 00BEKTOB, CHAOKas X PA3HBIMH M0 BEIMYHHE MOJTOKHTCILHLIMA
BecamMH. Bropas anmpuopHas MOJENb NPUBOJAUT K JIPYTOMY HOBOMY METOIY orbopa OMOpPHBIX
[PH3HAKOB, KOTOPBIH SIBJIAETCS MPEACTABHTENEM JUCKPETHBIX METOJOB, BBIICIAA CTPOIOC
[IO/IMHO)KECTBO TIPU3HAKOB, KOTOPBIE YYacTBYIOT B HTOrOBOM pEUICHHH O Kjacce HOBOIO
obbexTa. |

CrejtyeT OTBETHTbH BRXKHYIO OCOOCHHOCTH NPEJIOKCHHBIX B pabore anpHOPHLIX MOJICIICH,

KOTOpasl 3aKirovacTcs B CHCLU/IEUII:HOFI rapamMeTpusaluy 4epes H€OTpHuaT€HbHI:Iﬁ rnapameTp,



HA3BaHHbI ABTOPOM I1APAMETPOM  «CEJICKTHBHOCTHY H OTBEYAIOIIMI 3a MHTCHCUBHOCTH
CII0COGHOCTh COOTBETCTBYIOLIErO MeTofa OOydeHMst HMCKIoYarh M3 UTOIOBOTO  pELICHUS
Npu3HaKK. YBEIHUYEHHE 3HAYCHMUS napaMerpa HpHBOLIT K YMEHBIICHHIO PEIICHHE NMPU3HAKOB,
yTo IpecTaBIseT co00H YIoOHBIH MEXAHI3M YIIPABICHHIO CTENEHBIO peryspu3ainm.

Jliisi HEBBITYKJIOBOTO KPHTCPHS o0yuenus IepBOil anpuOpHO MOJICIH aBTOP paspaborai
HTepAIMOHHbIH aIropuT™ 00yueHHs, CBOJISIIMICS K MOOYEPEeTHON ONTHMHU3AIMH HCXOHOTO
KpUTEpHs 10 JIBYM TIPYIITam MEPeMEHHBIX. AJITOPMTM TIPOCT B peaju3aluy U MOKET OBITH
peayM30BaH ¢ IMOMOLIBIO CTAaH/[APTHBIX [1AKETOB BBINYKJIOTO TTPOrpaMMHpPOBAHHs M IAKCTOB
AHAIM3a TAHHBIX, CONEPKANIMX KIACCHYECKHH METO/L OIIOPHBIX BEKTOPOB.

Jltst BBITYKJIOTO HEKBAJAPaTHYHOTO KPHTCPH: 00ydyeHusi BTOpoil anpruoOpHOH MOJIEIH aBTOP
BRIBEST  OKBHBAJIEHTHYIO JIBOMCTBCHHYIO 3ajady BBIMYKJIOW ~ ONTUMHM3AIMH, HCIOIB30BAB
MaTeMATHUECKUH anmapar cyOrpaJueHToB, W, KpOME TOro, CBEI €¢ K HKBUBAJICHTHON 3aJ1a4e
MAKCHMH3AIIMH JMHEIHOM (YHKIH IIPU KBAJPATHUHBIX OrPAHHICHIAX THIIA HEPABEHCTB.

B uerBeproif [aBe TPOBEJCHO  KOMILICKCHOC JKCIIEPUMEHTAILHOE  MCCIICI0BAHHE
[IPE/UIOKEHHBIX aBTOPOM JIBYX METOIOB o0yueHHs B CPABHEHMH C KJIACCHUECKHM METOAOM
OMOPHBIX BEKTOPOB M €ro CyIIeCTBYIONMMHU moyrdukaipsivi.  [ToydeHHBIE  COMCKATEICM
KCTIepUMEHTAJIBHBIE PE3YJIBTaThl HAMJISHO MOKA3BIBAIOT [OJIE3HOCTD MPEJUIOKEHHBIX B pabore
HJIeH U METOJIOB.

WmeroTest Hekotopsle 3amedanus. Ha ¢.22 (pasaen 1.1.3) npuBe/IeHbl CCHUIKM HA BO3MOKHBIC
C110c00bI 000CHOBAaHKS METO/I@ ONOPHBIX BEKTOPOB. MOKHO JI0GABUTE €Il OlMH — KpUTepHi
9TOr0 METOJIa BXOJUT B BEPXHHUE OICHKH onmbKku 06001EeH s, TTOJTydaeMble B TCOPUH TaK
nasbiBaemoii  fat-pasmepnocr. Ha ¢.24  yTBepXaactes, HTO Ipu  JIOCTATOYHO  OOJIBIIOH
pa3MEpHOCTH  BBIOOPKA (uKCHPOBAHHOIO pasmMepa  MOXKET OBITH IIOJHOCTBIO pasJ/ieieHa
PUIEPIUIOCKOCTHIO. DTO yTBEPIKJACHUE HEACHO copMyIMpoOBaHO U HEe 000CHOBAHO (HET CCBHUIKH
Ha Tounoe yreepxkienue). Ha ¢.39 B ocHOBHOIT (hopMmysie CUMBOJI "Gera" He OOBACHEH, IO-
BHJIMMOMY, 9TO HOPMHPYIOIIHH MHOKHTCIID. Bee 5rM 3aMeyaHds He BIMSIOT Ha 00miyio
MOJIOXKUTEIIbHYIO OLEHKY JccepTaluoOHHON paboThI.

JluccepranmonHas pabora AW, Tarapyyka COJEPKHT COBOKYIHOCTH HOBBIX Hay4HBIX
pe3yJIbTaToB, BBIIBUHYTBIX HA nyGAMYHYIO 3aluTy, 00JajaeT BHYTPCHHAM €JIMHCTBOM U
CBUJIETEJIBCTBYET O CIOCOOHOCTH aBTOpa K cAMOCTOSTE/IbHOI HayuHoii padote. JIMuHbIH BKIAL
aBTopa HE BBI3bIBACT coMHeHMI. Bce TpeUIOKEHHBIC  PCHICHUA apryMeHTHUPOBAHbI 1
KPUTHYECKH OIEHEHBI 110 CPABHEHMIO € JIPYTUMH U3BECTHBIMH PEIICHUAMMU. OcHOBHBIC HAyYHbIC
pe3yJbTarhl  CBOCBPEMEHHO M TIOJIHO onyGnMKOBaHBL, B TOM dHCie M B W3J1aHHsX,
peKOMEH I0BAHHBIX BAK P®d. Aspropedepar  NpaBuiIbHO  OTpOKACT coJiepKaHue
auccepmuuounéﬁ pabotel. Ha ocHoBaHHH [PUBEJICHHOTO  BBIIE MOXHO  CKa3aTk, 4To
JccepTalonHas padboTa Tarapuyka Asnekcanpa HMropesnya ABIACTCH 3aBepIIEHHON Hay4HO-

KB HKAIMOHHOH ~ paboTOH, cojepIKaieil  peteHne aKkTyaJbHOH 3ajauu B obylactn



mamuHHoro oOyuenusi.  Jluccepraumonnas pabora Tarapuyka Aunexcanjgpa HMropesnya
ynosierBopsier BceM kputepusim BAK B coorBerctBumM ¢ «[lomoxenuem o nopsike
NPUCYXKICHHUST YUEHBIX crerneneiiy, yreepxkiaéunoro Ilocranosnenuem Ilpasurenscrsa PO ot
24.09.2013 . Ne 842, no creransroctu 05.13.17 — «Teopernueckue 0CHOBBI HHPOPMATHKHY.
ABTOp 3aCiIy)KHBAeT IIPUCBOCHUSI €My Y4YEHOH crenenHu kamjaujaara (pU3MKO-MaTeMaTH4YeCKHX

HayK 110 JTOM CHEIUAJIbHOCTH.

OdunuanbHbIi ONIOHEHT,
..M H., mpodeccop
Bororun B.B.
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