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OT3blB
Beaywen opraHusaumm ®ro0y BMNO « MoCKOBCKMIA rocyAapCTBEHHbIN YHUBEpCUTEeT

nmeHn M.B. J/lomoHOcOBa» Ha auccepTayuio
Tarapuyyka AnekcaHapa Uropesuua
«banecoBcKkMe meToabl ONOPHbIX BEKTOPOB AN 06yuyeHus pacno3HaBaHUIO

obpa3oB c ynpaBnaemMmon cenekKTUBHOCTbIO OT6Opa NPMU3HAKOBY,
npeacTaBieHHYIO Ha COUMCKaHUe YYEHOM cTeneHu KaHamaata GU3nKo-maTtemaTMUecKmx Hayk

no cneyunanbHoctn 05.13.17 — «TeopeTUyeckne oCHOBbI MUHPOPMATUKU»

M36bITOYHOCTL NPU3HAKOBOTO ONMUCaHUA OOBLEKTOB Heu3bexHO cBA3aHa C¢ npobnemoi
nepeobyyeHus, BbiparKaloWENcs B CHMXKeHUn obobuiarowen cnocobHocTn pesynbtata obyyeHus
No OrpaHuM4YeHHon obyyatoulei COBOKYMHOCTM W, KaK CneacTsBue, 3acTtaBnAeT NpUHMMATb
cneuuanbHbie Mepbl Mo perynspus3aumm npouecca obyyeHus, OCHOBaHHblE Ha COKpaLLeHWUU
MHOXECTBA NPU3HAKOB, XapaKTepu3yLmx 06beKTbl pacno3HaBaHua. B auccepraumoHHom pabore
Tatapuyka A.WN. pa3paboTaHbl ABa HOBbIX METOAA CENEKTUBHOTO KOMOUHMPOBAHUA NPU3HAKOBOTO
onucaHus ObbEKTOB npu 0byyeHMM [ABYXKNACCOBOMY pacrno3HaBaHWioo 06pa3oB Ha OCHOBe
npeanoXeHHOro aBTopom HaecoBckoro o6obUeHMA MEeTO1a ONOPHbIX BEKTOPOB.

AKTyanbHOCTb. B gucceptauuu nccneayerca u pa3sBuBaeTca IMHEMHbIW Noaxo K obyyeHuto
Pacrno3HaBaHUIO ABYX K/AacCOB OOBEKTOB Ha Npumepe meToza OMOPHbIX BEKTOPOB - OAHOMO U3
Hanbonee nNONyAAPHbIX B COBPEMEHHOW /uTepaTtype MeToaoB ObydyeHuAa /IMHEWHOro
knaccudumkaTopa no obyyatoien COBOKYNHOCTU.

[OucceptaumoHHoe wuccnenoBaHue Tatapuyka A.M. MOTUBMPOBAHO TPeMA OCHOBHbIMMU
npobnemHbIMU cUTyauuamn. Bo-nepsbix, OTCYTCTBUE CENEeKTUBHbLIX CBOMCTB Yy METOAA OMNOPHbIX
BEKTOPOB HEU3HEeXXHO NPUBOAMUT B Pas/IMUHbIX NPUKAAAHbLIX 3a4a4ax K CHUXKeHuto obobuiatouwein
CcnocobHOCTM Knaccudumkatopa u ero usbbITOYHOM FPOMO3AKOCTU. BO-BTOPbIX, MeTOA ONOpPHbIX
BEKTOPOB Npu BCeW 3PPEKTUBHOCTM OCTAETCA IBPUCTUHECKMM MO CBOEW KOHCTPYKUMWU U TEM
CambiM He NO3BONAET B NONHOW Mepe UCNONb30BaTb BEPOATHOCTHbIM annapaT ANA HageneHus
METOAa Ce/IeKTUBHbIMU CBOMCTBAMMU. B-TpeTbux, cyllecTsytowme moaudmukaumm metoga onopHbIx

BEKTOPOB, KaK MOKa3aHO aBTOPOM B AMCCEPTALMM M C TEOPETUYECKOW U C MPAKTUYECKOW TOYeK
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3peHun, ABNAKTCA HEeAOCTAaTOYHbIMU U HEe YAOBNETBOPAIOT paay TpeboBaHUM, npeabABAAEMbIX K
CeNneKTUBHOMY 0by4YeHuUto.

Uenbio auccepraumonHon pabotbl Tatapuyka A.U. asnaetca pa3paboTtka metononorum
Ce/NIeKTUBHOIO0 KOMBUMHMPOBAHUA NPU3HAKOB OOBHEKTOB B 3a4a4e [BYXK/NAaCCOBOro pacrno3HaBaHUA
0bpa3os Ha ocHoBe HaliecoBckoro 0606uieHMs MeToaa ONOPHbIX BEKTOPOB.

Oucceptauma cOCTOUT U3 BBEAEHWA, YETbIpeX N1aB, 3aKNIOYEHUSA, MPUIOKEHUA U CrIUCKA
nutepatypbl. Bo BBeaeHMnm 060CHOBaHa aKTyanbHOCTb WCCNEAOBaHUA, CHOPMYIUPOBaHDI
npobnemuble CMTyauum U NyTU UX PeLeHMs, Hay4Has HOBM3HA W MpPaKTUYECKas 3HAYMMOCTb,
0003HaueHbl Uenb 1 MeToabl UCCNe0BAaHMI, a TaKXKe yKasaHbl CBA3b C NAAHOBLIMU HayYHbIMM
“ccneaoBaHUAMM, peanunsauma U BHegpeHue pesynbTaTos, anpobaums paboTtbl u nybaMKkaumu.

B nepsoi rnase paucceprauuMu BBOAATCA OCHOBHbIE OnpeaeneHus, dGopmynupyerca
npobnema CenekTMBHOrO KOMOWHWMPOBAHMA MPU3HAKOB B pamMKax /IMHEMHOro noaxoaa K
obyyeHuto pacno3HaBaHusA 0bpa3oB Ha ABa Knacca. Bnepsble chopmynvpoBaHa maTemaTUyecKas
NOCTaHOBKa Oby4yeHWA Ha OCHOBE KOJ/IMYECTBEHHOIO M3MEpPEeHUs PaccTosHMA OT obbekTa Ao
pasgenawoule runepnaockocTu B MPU3HAKOBOM MPOCTPAHCTBE, B YaCTHOCTM NPUBOAALLAA K
K/IAaCCUMYECKOMY KpUTEPUIO METOoAa ONOPHbIX BeKTopoB. B nepsoi rnase nposegeH 0630p
CYLWECTBYIOWMX  CE/IeKTUBHbIX  MOAMDUKALMKA  MEeTOoAa ONOPHbIX BEKTOPOB, BbINOAHEH
TEOPETUYECKUIA aHANU3 MX CBOWMCTB, yKasaHbl HEAOCTATKM M MyTU MX pelleHus. B KoHue rnasbl
chopmynuposaHa KoHuenuma 6anecoBCKOro NoAxXoaa K CENEKTUBHOMY 0by4eHUI0, pa3BMBaemas B
cnenyowmx rnasax guccepraumm.

Bo BTOpoM rnaBe npeanaraeTca BEpPOATHOCTHas 6alecoBckas MNOCTaHOBKa 3azauu
obyyeHuna [ABYXK/NACCOBOMY pacrno3HaBaHWio 06pasoB B /IMHEMHOM MPOCTPAHCTBE Ha OCHOBE
MEeTO/a ONOPHbIX BEKTOPOB, CPOPMYNMPOBAHHOIO B €r0 KNaccMyeckom Buae B cyrybo
AETEPMUHUCTCKMX  TepmuHax. OCHOBHas wuaea npegnaraemon 6anecoBCKOW MNOCTaHOBKM
3aK/1l04aeTCA B NOCTPOEHUM CNeunanbHOW CUMCTEMbI BEPOATHOCTHBLIX MPEANO/IOXKEHUI O nape
NNOTHOCTEN pacnpefesnieHna BEeKTOPOB MPU3HAKOB OOBLEKTOB /BYX K/Naccos, onpeaeniemoi
OOBEKTUBHO CyLeCTBYIOLLEH, HO HEU3BECTHOW TMNEPN/IOCKOCTbIO, NP HEKOTOPOM anpuopHOM
NnpeanooKeHnn o ee cyvyanHom Bbibope. MNpeanoXeHHbIN NOAX0A NPUBOAUT K BEPOATHOCTHOM
WHTEpNpeTauuun Kputepua obyyeHns meTosa ONOPHbIX BEKTOPOB M NO3BOJIAET MHTEPNPETMPOBATD
No/iy4eHHOEe pellarollee NnpaBuao He TONbKO KaK CyXAeHWe O Kaacce HOBOro obbekra, HO M
HaAeNUTb 3TO CYX/[EHUEe eCTeCTBEeHHOW OLEHKOW ero «yBepeHHOCTU» B BU/E anocTepuopHO
BEPOATHOCTU. Kpome Toro, npeanoeHHbld noaxos obobuiaer metos OMOpPHbIX BEKTOPOB Ha
C/lyyaih  NPOW3BONILHOW anpPMOPHOW MJIOTHOCTU  PACMpesesieHns HanpasBAfoULero BeKTopa
pasaenAwen rmnepnaockocTi, YTO ABAAETCA OCHOBHbIM TEOPETUYECKMM MNpeasioeHuem
AuccepTaumm ana Co3AaHMA HOBbIX MeTof0B 0byyeHuns, obnaaaowmx CBOMCTBOM yrpas/isemoro
oTbopa NpU3HaKoB.

B TpeTben rnéee, npeanaralnTca U AeTasbHO PacCMaTPUBAOTCS [BE YaCTHbIE anpuopHble

MOAE/IN C/Iy4aNHOro HanpaBAAIOLWEro BEKTOPA Pasfe/ifiowei runepniockocTv, Nno3sonsoume B
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npouecce oby4yeHMA KONMYECTBEHHO Pas3/IMyaTb €r0 KOMMNOHEHTbI, a, Ce0BaTE/IbHO, U UCXOAHbIE
NPU3HAKK, NO CTENEHU UX NONE3HOCTU ANA PACNO3HABAHMA ABYX 3a[laHHbIX KNaccoB O6bHEKTOB,
yrnpas/iafa npu 3TOM CTENeHbio CeNIeKTUBHOCTU TaKOro pasnnuunsa. Ha ocHOBaHWM 3TUX moaenein B
avcceptaumm paspaboTaHbl ABa HOBbIX mMeToAa OOy4YeHuMs, peanusylowmx aABe MPUHATbIe B
MWPOBOM NUTepaType cTpaterMn otbopa MPU3HAKOB — B3BELUMBAHWUA BCEX WMCXOAHO 3a4aHHbIX
NPU3HAKOB M XeCTKOro BbiIbopa ux NoAMHOMXeCTBa.

B 4yeTtBepTon rnaBe, NpPUMBOAATCA Pe3yNbTaTbl 3IKCMNEPUMEHTA/IBHOTO UCCNeA0BaHUA
NpeasoXeHHbIX B gucceprauum meTogoB 0bOyyYeHUs € peryiupyemMon Ce/IeKTUBHOCTbIO B
CpaBHEHWM C cyllecTByOWMMN meTogamu. CTPyKTypa YeTbipex MOAe/bHbIX 33434 COOTBETCTBYeT
yeTbipem MpocTbim TpeboBaHMAM K CeNeKTUBHOMY 0byuyeHuto, CHOPMYAMPOBAHHLIM B
ancceptaumu. Pe3ynbTaTbl MOAENbHBIX IKCNEPUMEHTOB, U3/I0XKEHHbIE B AUCCEPTALMU, HATNALHO
WNNKIOCTPUPYIOT BECbMA BaXKHbIA GaKT, YTO HU OAMH U3 CYLIECTBYHOLIMX METO/0B Ce/IeKTUBHOIO
obyyeHun, BKNOYAA npepnaraemble, He YAOB/NETBOPAET Cpa3y BCEM MNpeabAB/EeHHbIM
TpeboBaHmam. OfHAKO KaXAbl M3 NpPeAsOXKEHHbIX ABYX METOA0B fABnAeTca Haubonee
3$PeKTUBHbLIM ANA Pa3HbIX FPYNn coueTaHU TpeboBaHUM.

HayuHaa HoBu3Ha. B pabote Bnepsble cHopmMynnpoBaH BEPOATHOCTHLIA MOAXOH K
CeNeKTUBHOMY KOMOWHWMPOBAHWUIO NMPU3HAKOB B Xoae ObyyeHua pacnosHasaHuiw o6pasos B
pPamKax MeTo/la OMOPHbIX BEKTOPOB, a NpeasIoXKeHHble HOBble METO/bl CEIEKTUBHOIO obyuyeHus
pacnosHasaHuio 06pa3oB ABNAETCA NPUMEPAMMU  YCMEWHOr0 MNPUMEHEHUSA BEPOATHOCTHOM
MEeToA0N10rMKN 0byyeHus.

Mpaktuyeckaa 3HauyumocTb pabotbl. [lpeanoeHHble B AuccepTaumoHHow pabote
Tatapuyka A.W. ABa HOBbIX MeTOAA CeNeKTUBHOro obyueHus pacnosHaBaHua 06pa3os NO3BONAIOT
pewartb NpakTMyecKkne 3afavv B CMTyauuax Npu 3asefomMo U3BbITOUHOM MHOMECTBE MPU3HaKOB
ODbEKTOB M OTHOCUTENIbHO Manom obbeme o0byyalollein COBOKYNMHOCTM W, B YaCTHOCTH,
NPUMEHANUCL  aBTOPOM  A/1A  pPacNO3HaBaHMA  BTOPUYHOW  CTPYKTypbl  bBenka  no
noc/1e0BaTe/IbHOCTU COCTaBAAOWMX €r0 aAMUHOKUCAOT, PACNO3HABAHUIO PYKOMMUCHbIX CUMBO/IOB
M noanucein, BBOAWMbIX B KOMMbIOTEP HEMNOCPE/ACTBEHHO B MPOLECCE HanNMCaHMA, a TaK e B
3a/1a4e pacno3HaBaHUA PaKa Nerkux.

Hepoctatku pabotbl. [peasoxeHHas BEPOATHOCTHAA MHTEpPNpeTaumMs MeToaa OMOpPHbIX
BEKTOPOB He pacCluMpeHa Ha ApYryld mMeHee NOmny/iApHYD BEPCUMI0 METOAA OMOPHbIX BEKTOpP C
KpUTEPUEM, COAEPKALLMM B Lie/1eBON GYHKUMM CYMMY KBAAPaTOB CABUIOB 06bEKTOB obyuvatoLein
BbiIbOpKkM. Kpome TOro, He paccMOTpeH C/y4aill pasHbIX anpuopHbIX BEPOATHOCTEM
NPUHA//IEKHOCTU HOBOTO OBbEKTa K Knaccam, XOT aBTOPOM YKAa3aHO, YTO 3TO BbIXOAWUT 33 PaMKM
ANCCepPTaUMOHHOro uccnenosanua. B pabote npeasnoxeHbl ABa HOBbIX mMeToga obyyeHua B
yNpaBAAeMon CeNeKTUBHOCTbIO, HO He PacCMOTPEH BOMPOC BO3MOMHOCTM BbibOpa napameTpa
Ce/IEKTUBHOCTU MO KOHEYHOMY YNOPALOHEHHOMY MHOXECTBY 3HAYEHWUI, 1A KOTOPbIX MPOUCXOAUT

W3MEHEHWEe COCTaBa MPU3HAKOB B WMTOTOBOM pelweHun 6e3 Heobxogumoctu nepebopa ero
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3HaYEeHUN NO CeTKe Ha HenpepbiBHOM ocu. [laHHble HEeAOCTaTKM He BAMAIT Ha obuyto
NONOMXUTE/IbHYIO OLLEHKY AMCCEePTALMOHHON paboTbi.

OCHOBHble  BbIBOAbl AMCCEPTALMM  OOCTOBEPHbI W NOATBEPXKAEHbI  AOCTATOYHbIM
KOMIMYECTBOM HArNAAHbIX NMPUMEPOB, AeTasibHbIMU pe3y/ibTaTaMu KOMMJIEKCA BbIYUC/TUTE/IbHbIX
3KCNEPUMEHTOB Ha MO/1E/IbHbIX AaHHbIX M AaHHbIX NPUKNAAHOW 3a4a4K.

ABTopedepaT AuccepTaumum afleKBaTHO OTPAXKaeT OCHOBHOE cofiepyKaHue paboTbi.

Pe3synbtatbl  AMCCepTaUMOHHOMW  paboTbl  MOrYT  UCMONb30BATLCA  KO/I/IEKTUBAMM
uccnepoBatenen U pa3paboTuMKOB, 3aHUMAKOLMXCA CO3AAHUEM CUCTEM MNOAAEPXHKU MPUHATUA
PeWeHNn W WHTENNIEeKTya/bHbIM aHanu3om fJaHHbix B BL  PAH, WHctutyTe NPUKNAAHOM
matematnku um. M.B. Kenabiwa PAH n apyrnx opraHusaymax.

Cnepyet 0cob0 OTMETUTb, YTO OCHOBHbIE pe3ysibTaTbl paboTbl yXKe BOW/M B COCTaB Kypca
«CTaTUCTUYECKMe MeTOoAbl aHanu3a CUrHanoB», uyuTaemoro npodeccopom B.B. Motinem
cTypeHTam 5-ro Kypca Ha Kadeape «MHTennektyanbHble cuctembi» GYMM MOTU, u kypcos
«Teopua obyyeHna MawuH» U «MawunHHOe obyyeHne», uyuTaembix nNpodeccopom
K.B. BopoHuosbim Ha ®YMTM M®OTU u B LLIkone aHanusa gaHHbix AHAEKC, COOTBETCTBEHHO.

PaboTta nonHocTbio cooTBeTcTBYET TpeboBaHmam BAK, npeabAB/isembiM K AUccepTaumam B
NOJIOKEHUU O NPUCYIKAEHUM YUEHDBIX CTENEHEN, yTBEPKAEHHOM [NocTaHoBNeHMeM [paBuTenbCTBa
P® o1 24.09.2013 r. No 842, Ha COMCKaHMe YY4EHOMN CTeNeHn KaHanaaTa GUsnko-maTemaTmyeckmx
Hayk no cneumansHoctm 05.13.17 — «TeopeTuyeckne OCHOBbI WHPOPMATUKKM», @ €€ aBTop
TaTapuyk A.W. 3acnyuBaeT NpUCBOEHUA YUEHOW CTeNeHW KaHauaaTa GU3MKO-maTeMaATUUECKUX
HayK.

[oknapn no aucceptaumoHHon pabote Tatapuyyka A.M. 6bin 3acnywaH u 0bCyaéH Ha
3acelaHun Kadeapbl maTeMaTUUYECKUX METOZOB NPOrHO3MPOBaHUA dakynbTeTa BbIMUCNUTE/IbHOM
MaTtemaTMkm K KubepHeTukn MOCKOBCKOTO  rocyapCTBEHHOIO  yHWBEpCUTeTa  UMEeHU
M.B. lomoHocoBa 27 mas 2014 ropa. OT3biB 06CyKaAEH M opobpeH Ha 3acepaHun Kadeapbl

MaTeMaTU4YecKMx MeToA0B NPorHo3mposaHusa 27 man 2014 ropa, npotokon Ne2.

Yu. cekpeTapb Kadpeapbl maTemaTU4eckmx N W/{(p [
METO/0B NPOrHo3upoBaHua ¢-ta BMK MI'Y, \5@ ot A.1N. Betpos

K.p.-M.H.

OT3bIB noarotosun npodeccop Kadeapobl

MaTemMaTUYeCcKUx MeToa0B A.l. lbAKOHOB

. TenbHoe Moe
nporHosuposanusa ¢-t1a BMK MIY, a.¢.-m.H. Aoy
Nl -

[ekaH ¢akynbreta BMK MIY umern

M.B. lomoHocoBa, akaaemuk PAH, E.N. Moucees

A.¢.-m.H., npodeccop
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