
OT3bIB
Ha aBropesepar Al4cceprallnu 9enr rlsHrofi

<<I4uuraqHoHHoe MoAeJrrrpoBaHr{e qu$ponsrx AnoftnuKoB }I(eHcKrIx rlJrarbeB

cKilaAqarofi Qopuu>>,
npeAcraBleunofi Ha corrcKa:rtkre yuenofi crerleHu KaHAI{Aara rexHI4rIecKLIX HayK

ro HayqHofi cuequ€urbHo cra 2 .6 . 16 << TexnoJrorll-l npo l43BoA crua uz ge tuit'
TeKcrrrJrbuofi ra n drr<ofi np oMbIIrrJIeHHo crl4))

,{rzccepraql4oHHa-fl pa6ota r{ellr r{enrofi rocBtuleua paspaSoTKe MeroAoB

vlavrrar\LroHHoro MoAenr{poBaHvrs. quspoeux,4nofinurcon rxauefi u }I(eHcKI4x

rrJrarbeB crla4uarofi $opvru c rpr{MeHeHLIeM rexnonorufi rp€xuepnoro
IIpoeKTI4p o*alvIfl, KoMIIbIoTepHoro 3peHLIs u nefipoHnrrx cerefi.

Axryanruocrb reMbr r{ccneAoBa:e^vrfl. o6ycronleHa aKTUBHrIM BHeApeHLIeM

qu$poeux rexHoJrorrafi B ilpoqeccbr npoeKTr4poBaHl4s, v rrpov3Bo.4crBa oAexAbI.

Cos.uaHHe .4OCTOBepHbIX quSponux .usofiHraroe uz4'etuit lerrofr
fipoMbrrxJreHHocrr4 rpe6yer rorrHoro Boclpor{3BeAeHl,It Susraro-rraexanl4rlecKl{x
cnoficre rxaHefi, oK€l3brBaroqr4x BJrLrrHr4e Ha $op*y, cl4nysT vr xapaKTep

cKflaAqarofi uoeepxuocr]I oAexAbI.
Tpu4uquoHHbre MeroAbr orrpeAeneHyrs, Wam{pyeMocru u<anefi ocHoBaHbI

nper4MyrrlecrBeHHo Ha vcrrbrralvrv rrJrocKlrx npo6 vr He B nomrofi Mepe

Boc[por43BopT ycnoBlrf, B3ar{MoAeitcrsufl, Marepuafia c rloBepxHocrbro reJla
rrefloBeKa, KoHcrpyrquefi r43AeJrr,rr r4 HraTorrHbIMI4 IrrBaMu. Kporue rofo, [onyr{eHlle
rroJrHoro uaS op a xap aKTep[crr{K Mareprdan a A[rfl rp exuepnofi crarvryn flr\ur4 rpe6yer
rrprlMeHeHr4{ oleqr4€rrrbHoro o6opy4oeaHvrfl r{ 3HarrI,ITeJIbHbIX BpeMeHHbIX 3arpar.

lloerouy pa:pa6oxa .{ocryrrHbrx MeroAoB oIIeHKI4 csoficre ffianefr

rrporHo3r{poBaHraf, cKraAqarofi Soprurr o,uex4bl rlpeAcraBJlfler co5ofi aKTyaJIbHyIo

HarrHo -TexHr4rrecKyro 3 aAarly
I_{enrro Ar4cceprarllroHHofo LrccJreAoBar'nfl. .lBJltercf, coKpalrleHue

rrpoAoDKlrTeJrbHocTr.r npoqecca vrMlvrTarJJ,4oHHofo MoAenl4poBaHufl. xeHaKux

rrJrarbeB crla4uarofi Sopvmr. .{nx 4ocr?rx{eHurl rlocraBJlesnoft UenI4 aBTopoM

perueH KoMrrJreKc 3aAalr, oxBaTbrBaroulr4x aHaIIvI3 CyqecTBylonlux MeTOAOB

onpeAenennfl, Apanr4pyeMocru, paspa6orKy HoBoro MeroAa v peaJrr43ytorlero ero

ycrpoficrna, r4ccneAoBalaue 3aKoHoMepnocrefi Sopvroo6pa3oBaHkrr rIJIarbeB'

co3AaHlle I4HcrpyMeHToB reHepaIII4I4 qlasponux 4nofiHuroe manefi c

trcrroJrb3oBaHr{eM nefipouurrx cerefi, a raKxe BanI4AaIILIIo pa3paooraHHblx

MeroAoB nyr€vr corocTaBJIeHI{t BIlpTyanbHbIX I4 Su:zuecxrax o6pasqon.

Hayuuar HoBIl3Ha pa6orn cocTollT B pa^:pa6orrce MeTo,{OnorI4I4

r4Mr.rrarlraoHHoro MoAenr{poBaHvrfl qu$ponrrx 4nofiuzKoB )KeHcKI{x rIJIarbeB co

cKnaArrarofi uonepxHocrbro.
OAnurra vr3 nauSolee 3HarruMbrx pe3yJrbraroB I4ccJleAoBaHvrfl flBIrflercfl.

rpeAnolreHnsrfi aHTporroMopSuufi MeroA orIeHKI4 ApailI4pyeMocrrr rrcalleft. B
orJrr4ilue oT H3BecrHbIX MeroAoB, oH Boc[poLI3BoALIT ycnoBl4{ B3al4MoAefictsus

Marepr{aJra c rroBepxHocrbro, vrop$onorr4qecKrr upu6nr,rxeuuofi K [neqeBoMy



rroflcy )KeHcKofi Srarypu, u yqzrbrBaer oco6ennocru KoHcrpyKIIlII4 ure'reeofi

o.{e}KAbI.

[nx pealv3arryrkr HoBoro MeroAa pa":paSoraHo crlequaJlbHoe ycrpoficrno,
pa6o.var rroBepxHocrb Koropofo nocrpoeHa Ha ocHoBaHI4pI aHaJrvr3a

lapacarr{TT€rJrbHbrx ce.reHrafi Tr{rroBbrx xeHcKI{x $"typ. KoncrpyxllkI{ ycrpofrc'rea

lloflyqeHa c rrprzrMeHeHHeM rpexuepnoro MoAenplpoBallas. Vr TexHoJIofI4I'I

Qorouorurrvrepnofi [errarr4. Xns ncurrranrafi aBToPoM ilPeAnoxeHa

AByxKoMrroHeHTHa{ npo6a rpalequesuAHofi $opvmr, npz6nraxeHHa-a K rIJIeqeBbIM

yqacTKaM rroJrorrKl4 11 cIrI{HKrr v34errvrfl..

BeeAeHHrrfi anrponovrop$Hrrfi rcoe$SuqlreHr Aparll4pyeMocrl{ rlo3BoJl-fler

KoJrlrqecrBeHHo orleHraBarb ra3MeHeHHe Qopl,mr npo6rr rKaHI4 rIocJIe ee

pa3MeuleHr4{ Ha aHTporroMop$uofi noBepxHocrn. B xoAe vruoro$aKTopHoro

oKcrrepr4MeFrra oflpe,qeneHbr parlroH€urbHbre reoMerprlqecKLle [apaMerprr npo6rr, a

TaKX{e ycTaHoBJreHo BJrr4sHI4e Tkrfra coeA}IHr4TeJrbHOfo rrrBa, HarIpaBneHI4' pacKpot'

ulrpprHbr ra r<ou$urypa\w coeAnH{eMbrx cpe3oB Ha pe3yJlbraru racnrrrauufi.

CouocraeJregr4e HoBoro MeroAa c KJraccuqecKLIM Mero,4oM Krrcgzxa Lr

MeToAaMr4, rrplrMeHf,eMbrMra B rlpofpaMvrax rpexnrepuofi cl{Mylr-f,Iluv, rroKa3aJlo ero

6olee BbrcoKyro cnoco6nocrr au$dtepeHlll{poBarb rKaHI4 c pa3nLIqHbIMLI

ceoficrearuru. Bogvroxnocrb rrpr4MeHeHrlfl [peAnoxeHHoro MeroAa KaK B

Sv:nuecrcofi, TaK u B eupryanurofi cpeAe pacruup-xer rlepcrleKTrrBbl ero

r{croJrb3oBalr4fl rrplr pa3pa6orrce qu$ponux AsofiHuKoB MarepI4€IJIoB LI oAexAbI.

3 acnyxunaer BHr4M a;rrvrs. [peAno](eHHa.fl aBTopoM KoHllerrqzf, TIpLIMOH elJvrfl

IIoKasaTeJIepI

HeLrpoHHbrx cerefi B KarIecTBe cpeAcTBa 6ecxourar<rHoIo olpeAeneHl4{

$u:urco-uexaHnrlecrux CsoficTB TKaHeft no CTaHAapTI43I{poBaHHbIM

SororpaSnrrecKnM z:o6paxeHr4rM. Pa^:pa6orannrrfi rporoKoJl rpeAycMarpl4Baer

r{crroJrb3oBaHr4e ra:o6paNeHufi TKaHr4 B rrJIocKoM vr ,4e$opultpoBaHHoM
cocrorHrlflx vr rro3BoJr.rrer [onyqarb 3Harr.eHnfl. paarflntrlMocrl4, xdcttrocrl4 rlpll
us rH6 e, TonIq?IHbI, rloBepxH o cruofi rlJlorHocrvr u Ip anwpyeMo crll.

Anropou [poBeAeHo cpaBHeHrae HecKoJIbKHX MynbrI{MoA€UIbHbIX

uefipocereBblx IuoAetefi vr npe,qnoxeHa ru6puguax crparerv-fl, [pI4 roropoft
oTAenbHbre fpyrrrlbr rrapaMeTpoB orrpeAeJrtK)Tc.fl MoAeJItMI4, IIOKa3aBIIIIIMH

Hau6olrruylo rorrHocrb rro coorBercrByrcrqrlM rIoK€BareJItM. Ang [poBepKI4

pe3ynbraroB qraSponue AeofiHraru rxauefi, co3.qaHHble Ha ocHoBaH[I'I

r4HcrpyMeHTaJrbHbrx u 6ecrcosrarrHbrx rasuepenzfi, ucrIoJIb3oBaHbI rrpkr

BlrpTy€LrrbHoM MoAeJrI4poBaHIIrr oAexcAbr.

Baxnuu pe3yJrbraroM trBrserctr paspa6oma MeroAa KoJII4lIecrBeHHoro

anaJrvr3a crna.4varofi rroBepxHocrlr )KeHcKoro rlJlarbfl c I4crIoJIb3oBaHueM

KoMrrbrorepHofo 3peHlr-f,. I4:oSpaxeHr{e ps1envrfl. npeo6pa:yercf, B rlonyroHoByro
rrrKiury. rrooJre rrero oueHrlBaerc-tr coorHolrreHl4e cBerJIbIX u rdnanrrx o6lacrefi,

S opvrupyeMbrx Beprxr{HaMLr cKnaAor, ocn erqeHHbIMI4 yq acrKaMvr vr r eHflllu.
YcranonneHHbre pefpeccr4oHHble 3ABIICHMOCTI4 CBfl3bIBAIOT

aHrporoMopSuufi rosS$uql{eHr ApanupyeMocrll, rvropsonofl4 rrecKl4e

xapaKTepr{crr,rKrr cKna.qrraroft uoeepxHocr?r vr Berrv.rvHy KoHLIrIecKofo pa3BeAeHHt

Aeranefi KoHcrpyKTryrr4. 3ro [o3Bor.ser KoppeKTupoBarb qeprex{pt MoAeJrbHbIX

roucrpyrqrafi B 3aBlrclrMocrra or ceoficrs nu6panuofi TKaHI{ 14 [onyqarb



Blr3yalrbHo rroAo6Hyro cKnaAqaryro Qopuy npu I4crIoJIb3oBaHI4Lr llr.arepv€uloB c

p a3nrarrHor,r Aparrr4pyeMo cTbro.

B pa6ore c$opvu.rpoBaH rocJleAoBarellurrfr rpoqecc [poeKTupoBaHnfl: or
orrpeAenenux csoficrB TKaHV n aHaJrv3a Bkr3yamHofi nrop$onofllI4 cKnaAqarofr

pacrrgTa rrapaMerpoB KoHcrpyKrl4BHoro

rIoAXoA cuoco6crByer pa3Burl4lo

MOAenUpoBaHr4s.

vropSonoruqecKl4

rIpoeKTI{poBaH'vrs. oAe)KAbI I4 rIO3BOJIfer yMeHbIxI4Tb

3aBlrcr4Mocrb pe3yJrbrara or cy6rerueHoft B?r3y€ulbHofi oqenxl4 cnequaJlvrcra.

,{ocronepHocrb pe3yJrbraroB HccJreAoBa:e.Lrfl, o6ecne.{I4Baerct corleraHl4eM

6zsu.{ecKrax u Br4pTy€rJrbHbIX 3KCrrepLI MeHTOB, rrpr4MeHeHI4eM

cTaHAapTr43lrpoBaHHbrx MeToAoB ollpeAeneHu-s cBolIcTB TeKCTI{JIbHbrX

MarepraaJroB, r4cfroJrb3oBaHneM rroBepeHHoro ra6oparopHoro o6opy.qoeaur4s')

MeroAoB KoppeJrf,rluoHHoro v perpeccr4onnbro aHaIrvr3a, Al{cnepcHoHHoro
anaaJrn3a r,r co Bp eMeHHbrx rro Ka3 arerefi oqenKl4 cxoAcrna uso 6p axe:ouit.

llpra eanuAaL\kru qusponux 4nofiHuKoB rrpLIMeHeHbI MerpI4KpI IoU, SSIM ur

roe$Suqr4eHT Dice. llonyuenHbre 3Har{enktfl. noATBep)KAaror BbrcoKyro crerreHb

cxo,{crBa Br4pry€rJrbHbrx }r3Aeruafi, cQopMi,rpoBaHHbIX Ha ocHoBaHI4u pe3ynbraroB

r4HcrpyMeHT€urbHbrx u 6ecrouraKTHbrx v3MepeHlrfi. MopQoJlorLIqecroe no4o6ze
cKlaAqarbrx noBepxHocrefr lpororr4na vr KoHTponbHoro rrJrarbt raK)Ke

rr 0ATB ep)KA eHo Ko Jrrrq e crB e HHbr M 14 rI oK a3 ar e Jrfllrs{vr.

llparcrzvecKa-fl 3Harrr4Mocrr pa6orbr 3aKrroqaercfl B co3AaHI4H AocryrlHoro
r{HcrpyMerTapufr Anfl rrortyqeHrzr qraSponux 4nofinurcon maneft H xceHcKHX

rrJrarbeB 6es o6ssarenbHoro r4crroJrb3oBanufl. KoMrIJIeKca Aoporocrof,Irlero
lrcrrbrrareJrbHoro o6opy.uonannfl. Pesynrrarbr r4ccneAoBaHlIs Moryr rlpplMeH{Tbcfl

Ha [peArrpvrflTvrflx nemofi ilpoMbrruneHHocrr4, B opraHlrcar\vrflx, 3aHnMaIorII4xc{
pa:pa6omofi u qn$poaofi nusyanusar\ueiT oAelx,{br, a raKxte n o6pasoBareJlbHoM

ilpoqecce I]pu noAfoToBKe cleqzaJrr4cToB fro KoHcTpyvpoBaHLIIo LI TeXHOJIO|I4H

v:4ernft rerrofi [poMbrruJreHHocrr{.
OcnoeHue pe3ynbrarbr Ar4cceprarllroHHoro tlccneAoBanufl. rrpournl4

anpo6aquro Ha Harlr4oH€urbHbrx r4 MexAyHapoAHbIX HayqHblx ronSepenqusx. flo
TeMe pa6orrr ouy6lurcoBaHbr crarbvr B perleH3r4pyeMblx HayrIHbIX vr34arrvrflx,

ny6nur<aqvrfl B r43ralvrvl, vrn1eKcr{pyeMoM B Me}KAyHapo4Hofi 6a:e Scopus, a raKxe

oTpa)I(aeT ocHoBHoe coAep)KaHl{e AvrccepTar\w, ee

HOBLI3Hy, TeOpeTI4qeCKyIO U npaKTl{qecKyro 3HaqLIMOCTb

[oBepxHocTr{ Ao
veprexefi. Tarofi
opr,leHTHpoBaHHofo

Marepl{€urbr HayrrHbrx roHSepenqrafi .

AnropeSepar
crpyKrypy, HayqHyro
nonfreHHbrx pe3ynbraroB. llocraereHHbre B pa6ore 3a4a'trz' coorBercrBylor
cSopvrynupoBaHHofi qenu, a [peAcraBJreHHbre BbrBoAbI ocHoBaHbI Ha pe3ynbrarax
upone4euHbrx Lr ccJre4onanufi "

B Kar{ecrBe 3aMeqaHl4.g Mo)ItHo orMerrlTb cneAyroulee, r{To

3Kcrrepr4MeHTa[bHbre vccneAoBa:Fivrs. [poBeAeHbr Ha rpex TkIIIax ffianeft.
flpe4craer-fler HHTepec rpoBepKa pa:pa6oraHHbrx MeroAoB na 6onee urxporofi
fpyIIIIe MaTepu€uroB, B ToM rrlrcre Ha TpI4KoTa]KHbIX TIOJTOTHaX,

BblcoKogJracrr{rrHbrx r4 MHorocrofisrrx Marepr4€ulax. 3ro rIo3BoJIHJIo 6u yroqHurb
o6racrr rrplrMeHuMocrpr [oryrreuHbrx 3aBrlcpruoc:refi .



[nccepraqrax genr 9surcfi <LIuuraULroHHoe MoAenI4poBaHI{e qrE$poeux

4nofinurcon )KeHcKr4x rrJrarbeB crla4varofi Sopvrrn [peAcraBJlf,er co6ofi
sanepurduHyro HayrlHo-KB€tlu$uraqzoHHylo pa6ory, coAepx(alqyro HoBbIe HayrrHo

o6ocnosaHHble rexHI{qecKLIe }I TexHoJrorrlrrecKr4e pelreHl4fl, I{MeIou{LIe 3HaqeHI4e

AJrr pa3Br{rzx qu$poBoro rrpoeKTr4poBaHprfl,Lrs4enkriT" rerrofi ilpoMblllrneHHocrll.
Co4epxanr4e aBTopeQepara cBr4AerenLcrByer o roM, rITo Ar4cceprallploHHat

pa6ora coorBeTcrByer rpe6oeauLrflrv,, npe.qb{Bn.aeMblM K KaH.u{AarcKI4M

Ar,rcceprarlLrrM, a ee aBTop rlenr rlsurofi 3acny)Kr{Baer rIpI4cyxAeHLIlI yveuofi
creleHrr KaH.4LrAara rexHrdrrecKr4x Hayr{ rro nayunofi clequallbHocrl4 2.6.16

<<Texnonorr4{ rrpor43BoAcrBa uzp:enuit reKcrr4Jrbuoit u nerrofi ilpoMbIIIrJIeHHocrI{).
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