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OT3hIB BE,Jzylll,EH OPrAHH3AIJ;HH 

ua JJ:HCcepTau,uouuyro pa6oiy Hryeu Txe Jloura «Pa3pa6oTKa 

MO)lCJICH H KOMUJICKCOB nporpaMM B Jauaqax aHTponoMeTpHH ua oc

HOBe aJiropHTMOB KOMilblOTepuoro 3pCHHH», npeucTaBJICHHYIO K 3a

~HTe Ha COHCKaHHe yqeHOH CTeneHH KaH)lH,11.aTa TCXHuqecKHX HayK 

no cneu,uaJihHOCTH 05.13.18 - MaTeMaTuqecKoe Mo,11.eJIHpoeaHue, 

qucJieHHbIC MCTO)lbl H KOMilJICKCbl nporpaMM 

AKryaJibHOCTh TeMbI uuccepTau,Hu. B .n;ttccepTau,11.oHHOH pa6oTe Hry

ett Txe Jiottra paccMoTpetta 3a,n;aqa aBT0Mannau:11.H Mo6mn,Hoii per11.cTpau:m1. p.sr.n:a 

OCHOBHhIX pa3MepoB Tena qeJIOBeKa C u:enbIO C03)];aHH.sl MaTeMaTHqeCKOH MO,n;em1 Ha 

0CH0Be KOMIIhJOTepHOH o6pa6onrn: U:HKJia H3o6pa)KeHHH. 

B COBpeMeHHOH JIHTepazype crreu:murn3HpOBaHHhlM aHTpOIIOMeTpM1Ie

CKHM 11.ccne,n;oBaHIDIM H 11.X aBT0MaTH3aU:HH IJ0CBHI..U:eH 6om,IIIOH o6beM JIHTepazypbI B 

B11.)J;y ee Ba)KH0CTH B pa3JIHqHl,IX o6naCTHX HayKH 11. TeXHHKH, BKmoqa.sr Me.n:11.u:11.Hy, 

6ttoMeTpmo 11. KpHMI-IHaJIHCTHKy. O,n:HaKo HCIJ0Jih30BaHHe MeT0)];0B K0MIIhJOTepHoro 

3peHH5I B 3TOH o6nacTH MaTeMaTHqecKoro Mo,n:en11.poBaHH5I CTaJI0 rrp11.MeHHThC5I JHfIIIh 

He,n:aBH0, qTo o6ycnoBJieHO B rrepBYJO 0Yepenh, II0HBJieHHeM C0BpeMeHHhIX Texm,rqe-
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CKMX cpe,n;CTB I1 npaICTlflieCKOH 3HaqJ1MOCTblO pa3ml't!HbIX aHTponoMeT_PH'tleCKHX MO

,n;ene:H. B BblllleyKa3aHHbIX 06nacn1x. HecMOTp.SI Ha HaJIH't!He pa3pa6oTaHHhlX K Ha

CTO.SII.IJ;eMy BpeMeHH MaTeMaTWieCKHX MO,D;eJieH I1 apceHana 3q><peKTHBHhlX MeTO,n;OB 

KOMilblOTepttoro 3pemrn B TeMaTHKe, 0 KOTOpOH B ,D;HCCepTaIU·IH 11,n;eT peLJb, OCTaeTC.SI 

ttepemeHHblM 6oJiblllOH Kpyr BOTipOCOB, ,r:t;HICTyeMhIX B nepByIO oqepe,n;:o Il0Tpe6tto

CT.SIMH KOHKpeTHblX npHJIO)l(eHHH aHTponoMeTpHH, paCCMOTpeHHbIX B ,n;HccepTaU:HH. 

TT03TOMY npe,n;cTaBJieHHOe ttanpaBJieHHe HCCJie,n;oBaHHH ..SIBJUieTCH aICTyaJihHbIM B Ma

TeMaTIP-IeCKOM MO,n;enttpoBaHHH B 3a,n;aqax aHTpOTIOMeTpHH. 

O6maH QeJih HCCJie,U0B3HHH, KOTopyIO npecne,n;yeT aBTOp - pa3pa6oTKa 

MaTeMaTHY.eCKHX MO,n;eJieH, qHcJieHHbIX MeTO,r:t;OB H KOMITJieKCOB nporpaMM (B BH,n;e 

M06HJibHhlX npHJIO)l(eHlfH) B 3a,n;aqax aHTponoMeTpHH, TI03BOJI5IIOI.IJ;HX CHHMaTh 12 aH

TpOTIOMeTpH'tleCKHX MepoK nyTeM aHaJIH3a BH,n;eonocne,n;oBaTeJibHOCTeM U:Hq>pOBblX 

H306pa)l(eHHM qeJIOBeKa H CTpOHT.b aHT_POTIOMerpHqecKHe MO,r:t;eJIH. ,An.SI ee ,r:t;OCTH)l(e

Hl15:I ccpopMynttpoBaHhl H perneHbl cne,n;yrorn;He Ja,uaqu: 

- pa3pa6oTaTb anropHTMbI KOMTibIOTepHOro 3peHH..SI ,[l;JUI ll3BJie1.J:eHnSI aHrporro

MeTpH1IeCKHX npH3HaKoB; 

- npHMeHHTb MeTO,[l;bl MallIHHHOro 06Y1.f eHHH ,r:t;JIH KJiaCCH<pHKaU:HH ,n;aHHbIX; 

- TIOCTpOHTb attTpOTIOMeTpH.qecKHe MO,n;enH Ha OCHOBe attTponoMeTpH.qecKHX 

npH3HaKoB; 

- pa3pa6oTaTh M06HJibHbie npHJIO)l(eHH.sI Ha oc AH,n;poH,n; ,[l;JI.s:I CMapT<pOHOB C 

u:eJiblO npHMeHeHH.SI B MO,n;eJIHpOBaHHH o.ue)l(,Ubl H B <pHTHec-TeCTHpOBaHHH. 

Hay11naH H0BH3H3 pa6oTLI C0CT0HT B CJie,n;ymIQeM: 

l. TTpe,n;JIO)l(eHbI MeTO,D;bl MaTeMaTH"t!eCKOro MO,UeJIHpOBaHH..SI Ha OCHOBe CHHTe3a 

p.SI,n;a COBpeMeHHhlX MeTO,[l;OB o6pa60TKH H306pa)l(eHHH H anropHTMOB KOMTiblOTepHO

ro 3pettm1 ,n;n.SI H3BJieqemrn attTponoMeTpHqecKHX npH3HaKoB. 

2. Pa3pa6oTaHbl qJlcJieHHble MeTO,[l;bl MallIHHHOro o6Y1.feHH.SI Ha OCHOBe MeTo,ua 

cnyqaiiHoro neca (random forest) ,n;JI..SI KJiaccmpttKaU:HH aHTponoMeTpw1ecKHX ,n;aH

H:01x. 

3. ITocrpoeHbl aHTporroMerpH"t!eCKHe MO,D;eJIH qeJIOBel._leCKOro Tena Ha OCHOBe 

H3MepeHHH attTpOTIOMeTplfl-IeCKHX rrpH3HaKOB. 
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4. Pa3pa6oTaHbI H arrpo6HpOBaHhl K0MIJneKChI rrporpaMM .ll:JUI M06HJihHhIX aH

TporroMeTpHqecKHX HCCJie,l].OBaHHH, HCII0Jih3YIOtnee TeXHHqecKHe cpe,n:CTBa .n:oczyrr

Hhle ,r:cm1 rrrnpoKoro Kpyra rroJib3oBaTeneH.. 

CTpyKrypa pa6oTbl. ,n:HccepTaU.IDI C0CT0HT H3 BBe,n:eHIDI, t.J.en.1pex fJiaB, 

3aKJI-IOtJeHH51, CilHCKa JIHTepaTypbI H3 180 HaHMeHOBaHHH H Tpex rrpHJIO)KeHHH. O6-

tnHH o6'beM ,n:HccepTallJ·fH C0CTaBJUI.eT 126 CTpaHHI.J:, BKJIIO"lJa51 54 pHCYHK0B H 6 Ta6-

JIHl1,. 

Bo eeeOeHUU o6ocHOBhIBaeTC51 aKTyaJibH0CTb HCCJie,n:oBaHH51, cq>0pMyJIH

poBaHbl u.enH, MeTO,ll;bl H npaKTUCieCKllil u.eHHOCTh rronyqeHHbIX pe3yJibTaTOB. 

B nepeou 2Jlaee .n:att rro.n:po6ttbIH aHaJIHTHtJeCKHH o63op MeTo,n:oB K0Milh

lOTepttoro 3peHml HCil0Jih3yeMbIX B attTp0II0MeTpHH. 3.n:ecr, )Ke H3JI0)KeHhl 0CH0BHl>Ie 

MeTO)]J>I KOMITblOTepHoro 3pem-rn, HCIIOJih3yeMhie BO BTOpOH rnaBe rrpH C03,l].aHHH aB

TOpCKOH aHTporroMeTpHtJeCKOH CHCTeMhI. 3aKaH"CJHBaeTC.sl aHaJIHTH"CJeCKHH o63op 

cq>0pMynHpOBaHHOH u.enH H 3a,l).a"CJ ,l].HCcepTaU.H0HH0ro HCCJie)l0Bamrn. 

Bo emopou 2Jlaee H3JI0)KeHbI 3TarrbI pa3pa6oTattttoro rro.n;xo,n:a. rnaBa no

CBJltneHa IT0CTpoeHHIO MaTeMan:1."CJeCKHX MO,n:eneH H "lJHCJieHHhIX MeT0)l0B K0MITblOTep

HOro 3peHH.sl .ll:J151 H3BJietJeHIDI aHTpOITOMerp11qecKHX npH3HaKOB. ,IJ;anee MaTeMaTHqe

CKHe M0.n;eJIH H q11.cneHHhie MeT0)];bl MalllHHH0ro o6ytJeHH.8 npHMeHeHbI ,l].JI5I KJiaCCH

qmKall,HH aHTpOIIOMeTpHqecKHX ,n:aHHbIX. Co,n:ep)KaTeJlhHa.H "lJaCTh BTOpow rJiaBbl 3a

KJIIO"CJaeTC.8 B orrncaHHH ,n:Byx3Tanttoro no.nxo,n;a K ITOCTpOeHHIO aBTOpCKOH aHTpono

MeTpHtieCKOH Mo,n:enH. Ha nepBoM 3Tarre nocne perHcTpall,HH H npe,n;o6pa6oTKH cepHH 

H3o6pa)KeHHH cu.eH cy6oeKTa H q>oHa npoHCX0)];HT H3BJie"lleHHe HCK0MhIX IIpH3HaK0B. 

TipH 3TOM npe,l].JIO)KeH 3cpq>eKTHBHhIH CHHTe3 ,n:Byx "lJHCJieHHh~ MeTO,ZJ;OB: 1) Cef'MeHTa

UHH H306pa)KeHHH, 3aKJIIO"llalOr_nerocH B pe,n:yKUHH K 3a,n;aqe .ll:HCKpeTHOH 0IITHMH3a

IJ:HH H IT0HCKY MHHHMaJihHoro pa3pe3a Ha rpaq>ax (r.H. cxeMa EoifKoBa-KonMoroposa); 

2) npH Il0M0tnH HTepaTHBH0ro MeTo,n;a 0ThICKaHIDI 6mDKaHillHX T0qeK B orropHbIX o6-

naCT5IX JIOKaJIH3ylQTC.SI orropHbie TOtJKH, Me)K.n;y KOTOpbIMH Haxo.n;HTC5I eBKJJH.D;OBO pac

CTO.HHMe, COOTBeTCTBYIOtnee HCKOMhIM aHTporroMerp11:qecKHM IIJiaI-IapHbIM rrpH3HaKaM. 

3,n;ech Heo6xo,n;i1:Mo 0TMeTHTb 3q>q>eKTHBHOCTb aBT0pCKHX qucneHHbIX MeT0.ll:0B Mo,n:e

JIHpoBaHHH o6'beMHhIX rrpH3HaK0B - o6xBaTOB rpy,n:H, IIIeH, 6e.n:ep, 6HQeIICOB H TaJIHH. 

,n:att aHaJIH3 pe3yJihTaTOB rrpoae.n;eHHJI BhJlIHCJIHTeJibHhIX 3KCrrepHMeHTOB. AHaJIH3 
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TeXHHtJ:eCKOH norpernHOCTH H3Mepem1if IlOK83aJI, qTo pe3yJibTaT II0,1:l1IHH»eTC.H 3aKOHY 

pacnpe.n:eneHIDI 6JIH3KOMY K H0pMaJII,H0M)'. Ha BT0p0M :nane HCil0Jih3yeTC» MeTo.n: 

Knacc:aqmKau:1111 aHTponoMeTpH1IeCK11X H3MepeHl1H C u:eJibIO BH3YaJIH3aU:HI1 IlOCTpo

eHHbIX aHTporroMeTpHtJeCKHX Mo.n:eneit 

TpembR 2JlQ6Q Il0CB.HW:eHa pa3pa6oTKe .n:ayx K0MITJieKC0B rrporpaMMH0ro 

o6ecrreqemur, peaJIH3YIDW:HX .n:ayx:.nanHblH 110,U,X0,U, K MaTeMaTHl.JeCK0MY M0,U,enttpo

Bamno B rrocTaBJieHHOH 3a,n,aqe aHTponoMeTpHtJecKoro Mo,u,en:apoaamrn. 11o,u,po6tto 

l13JI0)KeH 3Tarr rrpoeKTHp0BaHH» H .n:aHo 0ITHCaHHe K0MITJieKC0B rrpo6neMHO-

0pHeHTHpoBaHHblX nporpaMM ,u,m1 M06HJII,HbIX ycTpOHCTB, peamnoBaHHbIX AJI.H npH

JI0)KeHH.H aHTponoMeTpHH B M0,U,em1poBaHHH o,n:e)K,n:hl (npHJIO)J(eHHe E-Tailor) H AJI.SJ 

npoBe,n:eHM}I q>HTHec-TeCTHpOBaHH.H ( npHJI0)KeHHe E-F itness ). 

B ttemeepmou 2JlaBe ,naHo onHcaH:ae cpe,n:bl pa3pa6oTKH 11 rnaBHhIX 

q>yHKU:HM Mo6HJihHhIX npHJIO)KeHHM Ha onepau:110HHOM cncTeMe AH,n:po11,n:. B 3aKJZ10-

tteHuu npttBe,n:eH CilHCOK OCHOBHbIX nony-qeHHhIX pe3yJibTaTOB. 

OcHOBHhie pe3yJibTaTbl 11ccne,n:0BaHHH orry6nHKOBaHI,l B 11 HayqHhIX pa-

6oTax, H3 HHX 4 CTaThH B H3,l(aHmIX, BX0)]:.SIIIUfX B 11epe1IeHh BAK P<l> ( o,n:Ha CTaTb.SI 

orry6m1KOBaHa B )Kypttarre, HH,n:eKCHpyeM0M Web of Science H o,ntta CTaTb.SI ony6JIHKO

BaHa B )J(YPHaJie, i-rn.n:eKCHpyeM0M Scopus ). IlonyqeHO 2 CBH,l(eTeJibCTBa 0 rocy,n:apcT

BeHHOH per:acTpau:m-1 nporpaMM ,n:n» 3BM. OcHOBHbie noJio)KeHI-rn, BhIH0CHMhie tta 

3aIQHTY npe,ncTaBJieHbI o6rn;ecTBeHHOCTH Ha ttayqHO-

HCCJie,l(OBaTeJihCKHX ceMHHapoB H Me)K,n:yHapo,n:HbIX KOHq>epeHU:HH. I1MeeTC» aKT 0 

BHe,n:pem•m. CrmcoK ceMHttapoB H KOHq>epeHU:HH, a TaK)Ke IIOJIHbIH CIIHC0K ny6JIHKa

U:HH aaTopa npHBe,n:eH B aBTope4>epaTe. 

3Hal.fHMOCTL )];JIH uayKH 3aKJIIOqaeTC.SI B pa3pa6oTKe H TeCTHp0BaHHM 

H0BhIX MaTeMaTH1IeCKHX MO,n:eneii B aHTporroMerpHH Ha 0CH0Be CHHTe3a anropHTM0B 

K0MilbIOTepttoro 3peHIDI. H MeT0A0B MaIIIHHH0ro o6yqeHH.SI. 

IlpaKTU'leCKaH 3Ha'IHMOCTh pe3yJihTaT0B HCCJie,n:oBaHH.SI 3aKJII01IaeTC.SJ B 

3q>q>eKTHBHOM perneHHH ,n:Byx npttKJia,n:HhIX 3a.n,aq aHrp0il0MeTpHH: M0,n:enHp0BaHJie 

o.n:e)K,n:hI :a q>HTHeC-TeCTHpOBaHHe Ha 0CH0Be pa3pa6oTaHHhlX MaTeMaTHtJ:eCKHX M0)],e

neti, 1IHCJieHHhlX MeT0)]:0B H K0MIIJieKC0B rrporpaMM. 
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PeKOMCHJJ:3I.J,HH no HCDOJlh3083HHIO pe3yJihT3TOB H BhlBO)].OB )].HCcep

T3U,HH 

ITony-1eHHbie pe3yJibTaTbI MoryT HaHTH. npMMeHeHHe npH c6ope attTpo

noMeTpw-1ecKHX ,naHHbIX, rrpocpOCMOTpax, <pMTHec-TeCTHpoBaHMH, npoBe,neHMH. cy.11.

Me,n3KcnepTIB , a TaK)Ke np11 ~nemIM crreu;HaJinHbIX eypcoB MarncTpaHTaM no rrpo6ne

MaM MaTeMantLJ:eCKOT'O Mo,nenHpOBaHmJ C IICIIOJib30BaHHeM KOMIIbIOTepHOT'O 3peHH.sI B 

TexmrqecKMX By3ax. 

3aMeqauHH 

.D:11ccepTaU,1ISJ BbIIIOJIHeHa Ha ,nocTaTOl.JHO BbICOKOM Hayt.J:HO-TeXHHLJ:eCKOM 

ypoBHe. TeM RH MeHee HMeIOTC.sI OCHOBaHIDI II )],JUI pjJ.na 3aMeqaHHH. 

1) <l>parMeHTapHO H3JIO)KeH MeTO)], cpopMHpoBaHHjJ mITH THIIOB TeJIOCJIO)KeHHjJ, 

no KOTOpl:iIM npoBO)],HTCjJ rrpe.11.BapHTeJibHM KJiaccmpHKau;m1 )],JUI BH3YaJIH3a

U:HH aHrporroMeTpHqecKOH MO,nem1, CTposnueik.si: no c.11.enaHHbIM H3MepeHH.sIM. 

3zy 3a.11.a-1y KJiaCTepH3aQ11H MO)KHO 6bIJIO 6bI H3JIO)KHTb no.11.po6Ho. 

2) HMeIOTC.sI IlOBTOpbl B H3JIO)KeHHH MaTepHana H HeKOTOpbie CTHJIHCTHl-IeCKH.e no

rpelllHOCTII. 

3) I1MeIOTCjJ oneqaTKH H HecornacoBaHHOCTb rra_ne)KeH, HaIIpHMep, Ha CTp. 3 7 

nponym.eH COI03 "H" B rrepBOM npe,nJIO)KeHHH BTOpOH rnaBbl. 

3aKJIIOqeuue 

Pa6oTa HryeH Txe Jlottra npe.ucTarurneT co6oii 3aBepllleHH)'IO, caMOCTo.si:

TeJibHO BbIIIOJIHeHHYIO HayqHo-Hcc.n;e,n:oBaTeJI.bCK)'IO pa6oTy Ha aKzyaJibHYIO TeMy. 

ITp.irne.neHHbie Bbillle 3aMet.J:aHHH He BJilijJIOT Ha oKoHqaTeJibHYIO noJIO)KHTeJibHYID 

ou:eHey ,n:aHHOH: )];HCCepTaIJ.HOHHOH pa60Tbl. A.BTopecpepaT COOTBeTCTByeT co.n;ep)Ka

HH}O )];HCCepTaQHH. ,[(HccepTaQHOHHM pa6oTa IlOJIHOCTblO COOTBeTCTByeT nacnopTy 

crreu;HaJibHOCTH 05 .13 .18 - «MaTeMaTH-IeCKOe MO)],eJrnpoBaHHe, l.JHCJieHHble MeTO,nbI w 

KOMrrneKcbI rrporpaMM», a HMeHHO ero cn e.uYIOII.J.HM nymcraM: 

- rr.3 «Pa3pa6oTKa, o6ocHOBaHHe H TecntpoBaHHe 3cpcpeKTHBHblX BbJl-lHCJIH

TeJI.bHblX MeTO)],OB C rrpHMeHeHHeM COBpeMeHHbIX KOMIIbIOTepHbIX TeXHOJIOrHii»; 

- n .4 «PeanH3aUHjJ 3cpcpeKTHBHbIX l.JHCJieHHbIX MeT0)],0B H anropHTMOB B BH)];e 

KOMITJieKCOB npo6JieMHO-OpHeHTHpOBaHHbIX nporpaMM )],JI.sI rrpoBe)],eHHjJ BbJl.JHCJIH

TeJibHOro 3KCnepHMeHTa»; 



J 

-6-

- n.5 «KOMITJieKCHble HCCJie,n:0Bamu1 HayqHbIX H TeXHWieCKHX npo6JieM C npH

MeHeH.1-JeM COBpeMeHHO.H TeXHOJIOrHH. MaTeMaTH"LJeCKoro Mo,n:enHpOBaHmI 11 BbPI11CJIH

TeJibHOro 3KCrrep11MeHTa» . 

B CB51311 C BbIIIIeCKa3aHHblM cq11TaeM, "LJTO ,n:HccepTalI,H51 HryeH Txe JloHra 

«Pa3pa60TKa Mo,n:eneii H. KOMIIJieKCOB nporpaMM B Ja,n:aqax aHTponoMeTpHH Ha OCHOBe 

anropHTMOB KOMilblOTepHoro 3peHml» y,n:oBJieTBOp5IeT BCeM rpe6oBaHH51M «I10JIO)l(e

HH51 0 nop.SI,n:Ke npHCy)l(,n:eHH51 y"LieHbIX CTeneHe.H» BbICIIIe.H aTTeCTaU:HOHHOH KOM11C

CHH Mutt11cTepcTBa o6pa3oBaHHH H ttayKH PoccHHCKOH <f>e,n:epau,trn, a ee aBTOp Hryett 

Txe JloHr 3aCJIY)KHBaeT npHcy)K,n:eHH51 eMy yqeHOH CTeIIeHH KaH,n:H,n:aTa TeXHWieCKHX 

HayK no cneu,HaJibHOCTH 05 .13 .18 - MaTeMaT11qecKoe MO,n:enupoBaHHe, "lf.HCJieHHbie 

MeTO)];bl H KOMIIJieKCbl rrporpaMM. 

,n:11ccepTaU11H H OT3bIB o6cy)K,n:eHbI Ha ceMHHape l1ccne,n:0BaTeJibCKoro 

u;eHTpa c11cTeMHoro attanH3a (MUCA) <t>:rEYH MHcTHryTa nporpaMMHbIX cHcTeM HM. 

A.K. Ai1:naMa351Ha PAH « 4 » Ma.si: 2017 r., npoToKon N25 

PyKoso,n:11TeJib MUCA 

<t>r£YH l1HCTHT)'Ta rrporpaMMHblX CHCTeM ltt () (\ 

HM. A.K. AiinaMa3.sIHa PAH, K.T.H. C 
AMenbKHH Cepreii AttaTon1>eBHt.I 7 

) 
C.A. AMeJihKHH 
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