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OT3hIB
oQzqzanbHoro olrroHeHTa

AoKTopa Qu:nr<o-laareMaruqecKl4x HayK, AorIeHTa, fony6ena Bacuttus,IrlsaHoer4rra
Ha .{uccepraql,IoHHyro pa6ory CesacmsHoBa @ralunua Cepreenurra Ha reMy :

<<3aronouepHocru pa3Burr4fl noBpex{Aeuuit s cr4JroBbrx 3JreMeHTax aBr{aqLroHHbD(

KoHcrpyKguituz nonLIMepHbIX KoMtlo3r4rlr4oHHbrx MarepaarroB npH Bo3Aeficreurr
nu6poarycrlrrrecKnx Halpy3o$), [peAcraBneHHyro Ha cor4cKaHr4e y.reHofi crerreHr{
KaHAr{Aara rexHl4rrecKl{x HayK no cilequaJrbHocrn 2.5.I4.llpo.rHocrb }r rerrJroBbre

pexr4Mbr JreTaTeJrbHhrx a[[apaToB

lvcceprallLIoHHas pa6ora Ceeacrr.sHoBa @uruanna Cepreenuqa [ocBr[IeFra
axryalruofi npo6nerrae o6ecne.reHus ycrarocrnofi npor{Hocrr4 aBLrarIHoHHb.x

roucrpyr<qnfi vr3 noJILIMepHbIX KoMrro3r4rlr.roHHhrx Marepr{€LnoB (nKM) rrprr{

no:4eficrnnu nu6poarycrl{rrecKr{x Harpy3oK. Irlccle4oBaHr{e HanpaBJreHo rra

AeranbHoe I{3yrIeHLIe rrpoqeccoB 3apoxAeHns LI pa3Bu^ttr.fl [oBpex4enzfi n IIKM c
y'rerolra npl{MeHeHvtfl. orvrx snauuit Anf, per[eHllrr rrpaKTuqecKux 3a1a-u, cB-f,3aHHh]rx

c cepru$ur<aqueit coBpeMeHHbIX JrerareJrbHbrx alnaparoB c rounogramorfi
curoeofi KoHcrpyKquefi nJlaHepa. B cs.flsz c srHM r{ccneAoBaHr.re lpeAcraBJr.rrer
3HarrureDHufi KaK Syn4avenranrHrrfi, TaK u lpaKTnrrecrcufi r{HTepec ilns
aBHarIHoHHofr orpaclu.

Arcrya.rrsHocrb

Arryanrnocrb
aBI,IaCTpOeHHpL r{TO

HayuHofi pa6orrr
TeMbr o6yclouena MaccoBbrM BHeApeHHeM nKM B

UXrpe6yer pa:pa6orrn HoBbrx MeroAoB orIeHKa

AonroBeqHocrl4 rIoA no:4eficrBkreM nra6poarcycruqecKr.rx Harpy3oK. Anrc,p
cnpaBeAnuBo orMer{aer, rITo rpaAurluoHHbre noAxoAbr, pa:paboraHHbre Anlrr

MeruuIJIHr{ecKI,IX KoHcrpyKqr,rfi, ne BcefAa npI,IMeHHMbr K KoMrIo3HTaM u3-3a z:x
croxnoft crpyKTyprr u oco6enuocrefi rroBeAeHnfr npvr Ar{HaMuqecKr{x Harpy3Ka]K.

Pa6ora BocIIoJIH.aer oror npo6er, [peAnar€ur rovnlerccnufi pacu€rno-
sKcneprrMeHTa[bHblfi [oAXoA Anfl aHalrr43aycrurocrHbrx xapaKTepr.rcrr4K IIKM.

Oco6oro B:r.r4Ma:ar4fl 3acJry)KuBaer [paKTurrecKa-q 3HaqzMocr]b

I4ccneAoBaHkrfl.. Pa:pa6oranHble MeroAbr 6rum ycnerrrHo [pr4MeHeHhr rpr4
ceprn$ura\Lrkr cauondra MC-21-300, qro rroArBepxAaer rdx Bocrpe6osaHHocrb B

peanbHblx I4HlKeHepHbIX 3a.qaqax. Kpoue roro, pe3ynETamr pa6oru MoryT 6rrr:r
I4CrIOnb3OBaHbI npH npoeKTupoBaHlrr4 rrepc[eKTlrBHbrx JrerareJrbHbrx anlaparo]3,
BKrIoqa-{ cBepx3ByKoBble, rAe npo6lervra aKycruqecxofi ycTuurocrr4 cTorr:T

oco0eHHo ocTpo.



Hay.rHar HoBrrBHa r{ TeopernqecKr{e ocHoBbr uayuHofi pa6oru
I{enrro pa6oru f,Bfi-flercr prccJreAoBaH]re ycr€rJrocrHoro [oBeAeHIa-rI kr

orlpeAeneHl4e 3aKoHoMepHocrefi paenvrrr4fl noBpe)KAenuft B cuJroBbrx gJreMeHTilx

aBIIaIIZoHHIIX roucrpyrqufi u3 [onr{MepHbrx KoMrro3rlrlnoHHbrx Marepr{aJroB

(fIKM), rIoABep)I(eHHbIX nor4eficrnurc aKycrlrqecKr{x Harpy3oK c rulrpoKr.rrM
rlacrorHblM cleKTpoIr,r. {nr Aocrl{xeHnfl yKa3aunofi rIeJrH aBTopoM nocraBJrerrbr

cJreAyroque 3a4aqu:

1. Pa^:pa6orrca MeroAlaKrr rrpoBeAeHr{.[ pacu€uro-oKcrrepuMeHT€rJrbHbrx

I{ccJleAoBa:auit MexaHu3MoB 3apoxrAeHu.rr H pa3Brarkrr rroBpexAeHzfi s
3JreMeHTaX Us nKM B yCnOBUflX nO:4efiCrnHx nrE6poar<ycrr4qecKrrx

Harpy3oK [pHMeHI4TeJIbHo K o6ecneqeuuro aKycrrdqecrofi nporrHocl]Lr

KoHcrpyKqrafr rpaxAaHcKr{x caruol€roB B paMKax cepruSur agu.
2. Pa^:pa6orrca kI BaJrvrilartufl MareMarr4qecxofr MoAeJrr4 Anfl pac.rd:ra

orKJrrdKa KoHcrpyKrlrdr4 u3 IIKM Ha cnyuafiH<le
Irrl4poKonoJrocHoe nu6poaxycrxqecKoe Harpy)KeHpre c y.reroivr :grarvrrtrq

4eQerron.
3 . Oupe4eneHue xapaKrepl{crl4K ycr€rJrocrn r4 Aorrycrr4Mocrr{ ronpexgeuzfi

Ha ocHoBe aHaJrvr3a 3aKoHoMepnocrefr 3apo)KAeHur u pa3Bu.tvt
rloBpex'4eHIafi B TI4rIoBbrx KoHlleHTparopax clrJroBbrx oJTeMeHTOB

KoHcrpyKqrafi us IIKM.
HayuHax HoBrr3Ha pa6orur rtp-{Mo cne.qyer r43 rrocraBneHHbrx 3aAaq rr

BbrpaxeHa B cne.qyrcqux rIoJIoxeHr4.rIX:

1. Pa^:pa6orana MeroAI4Ka npoBeAeHrl.rr pacudrno-3KclepuMeHTaJrbH6rx

r{ccneAoBartuit B o6ocnonauue aKycrraqecrofi nporrHocru cr4JroB6rx

oJIeMeHToB aBI4aIIuoHHbrx KoHcrpyKtluit uz nKM Ha ocHoBe H3yqeHpur

MexaHI{3MoB 3apox{.{eHl4.a v pa3Bvrrl"rr rroBpexleHrafi B TtrrroBh.tx

KoHcrpyKTr{BHo-no4o6uux o6pasqax.

2. Paspa6oraua 14 BanHIr{poBaHa pacuduraa MoAenb orrpeAeneHprt

Al{HaMur{ecKofo orKJrI4Ka Ha cny.raftnoe rxr{poKorroJrocHoe

ez6poarcycrl4rlecKoe HarpyxreHl4e KoMlo3r{Tnofi craloeofi KoHcrpyKrlr{ta,
colepxau{eft paccnoeHr4tr or rexHonofrarrecKrEx AesexroB H yAapHbnx

rroBpe)KAeHufi.

3. onpe4ereHrr MexaHr,r3Mbr 3apoxAeHurr H pa3Bzr-tr4fl nonpex4eurafi B

I4HTerpanbHoM KOMIIO3IzITHOM coeAI4HeHHI4 o6urLrsKu co cTpr.rHrepoM rrptr
Br40poaKycTHrrecKoM HarpyxeHHH 14 [OnyqeHbr yHr4KulnbHbre

.{aHHbre no ycTELJrocTHbrM XapaKTepLrcTuKaM3 K Cfr ep Lr M e HTaJIb H hr e

.III{HAMI{qCCKOf O

TrrrroBbrx KoHcrpyKrr4BHo-noAo6Hrrx o6paeqon u: [IKM.
Mero4olorr.r.rr HccireAoBaHkrr lasupyercx Ha

Mo.qenupoBaukrfl (uero4 KoHerrHbIX gJreMeHToB

coqeraHl4n ql4creHHO|O

B uporpauuHofi cpe4e

BKJrroqa.rr rn6paquoHHbr:eAbaqus/CAE) u 3Kcrrepr4MeHraJrbHbrx MeroAoB,



r4ctrbrraHvrfl H Hepa3pyurarouufi KoHrponb (nu6porepvrorpa$rax, rouorpa$ur,
ynbrp€r3Byronofi ronrponr). f'arofi rouulercnufi
BhrcoKyro AocToBepHocTb pe3ynbTaToB.

Perylrrarbr rr ux r{HTep[perarluq
I. MameuemuuecKen. uodenu

IroAXoA o6ecne.rr4sargr

Anrop AeraJIbHo orrucblBaer paspa6oraHrryrc r{M MareMarr{qecKyro MoAeJrb,

ocHoBaHHyIo Ha LI3BeCTHbTX ypaBHeHr4rx, nclonb3yeMbrx Anfl pelueHHt
crarurrecKl4x pr ALIHaMLIT{ecKlrx 3aAarr. 3rauu npone4euHofo MoAenupoBaHrltl;_

BKrloqalor MoAzlJrbHsrft aHalus, pacuer clyuafiHoro oTKJII{Ka u aHa[rvr3 BJrvrfl]ts{ttfl

4e$emon.
r{uclesuafl peuru3ar\us. MoAenr4 BbrrroJrHeHa MeroAoM KoHerrHbrx gJreMeHToB

c I4cnoJIb3oBaHr{eM IIO Abaqus/CAE, rpr,r oroM BaxHo orMerr4rb, rrro pe3ynbrar,br
pacu€ra BanI4ApIpoBaHbI gKc[epuMeHT€trrbHo, a nolperuHocrb cocraBurJra MeHee

l5o/o nm 4eSopnra\uit u ycKopeHl{fi, vto flBrrsercfl BbrcoKr{M ypoBHeM Tor{Hoc'ltr4

Anq peureHurr noAo6nrrx 3aAaq.

2. 3rccnepututeHmanbHan Ltacmb

Ha ocuoBe r{crrbrrauuit 20 T-o6pa3rloB, BKJrroqas o6pa:qu c y.qapHbrNrrn

noBpelrAeHvIflMr\ nocrpoeHbl Kpr{Bbre ycraJrocrr{ Anfl o6pa^:qa KoMrro3HTHo;o
COeAHHeHIzt' AeMoHCTpI4pyIOuII4e 3HaqHTeJIbHOe CHI/DKOHLIO peCyp0a IIpLI H€LnI4rILtU

4e$erron.
llpnveueHue MeroAoB Hepa3pyruarcqero KoHTpoJrr, B ToM rrr.rcJre

nu6porepuorpaQr.rl{ rr roMorpa$un, a raK}Ke MoHr4roplrHra pesoHaHcHofi qacrorn
oopa3lla, TIO3BoJIHJIO BbItBI{Tb CKpbrTbre noBpexAeHklfl r{ lpocneAr{Tb prx p€BBr{Trre

B pearlbHoM BpeMeHz. 3ro Ba)KHoe AocrmreHr4e, TaK KaK TpaAHrIHoHHbre MeroAbr
qacro ne o6napyxfl{Baror BHyrpeHHI4e paccnoeHr.r.rr Ha paHHr{x craAllf,x.

3. IfparcmuqecKoe npurweHeHue

Pesylrraru pa6orhl I{crIoJIb3oBaHbr rrpu ceprraQzxaqvru cauoldra MC-2 1-

300 no ycnoBl4.aM aKycrl4rlecrcofi ycr€Lnocru. Aerop rroK€r3brBaer, KaK raHHbre,
nonyrleHHble IIo I4cIIhITaHI4tM Tl{Ironux o6pa3IIoB KoMrro3r{THbrx coe4uHeHratft,

uacurra6I4pylorcfl Ha HarypHble arpefarbr, r{To iloATBep)KAaer e$SercrunHocrb 14

IIp aKTHrr e cKyro 3 HaqLrMo cTb rrp eAn oxre HHof o rroAXoA a.

3apre.raHr{fl K TeKcry ArrccepraquoHnofi pa6oru
Hecuorpx Ha errcoxllfi ypoBeHb pa6oru, MolKHo BbrAeJrHTb HecKoJrbx:o

ac rreKTo B, rp e 6yro qr4x AononHr.rre JrbH oro BH r4MaHr4r :

1. Cpe4Il orpaHl4qeHHfi npe4Jro)KeHHofi anropoM MareMarraqecrofi MoAenH
yKa3aHo ycnoBr{e lranefrHoro orKJII4Ka KoHcrpyKrJW, rrro He rro3BoJr.rrer

yqurbrBarb HeJrr{H efi Hrre e s s e rru npr4 Bbrc o Kr4x ypoBH_fl x Harpy)KeHr4.fl .

2. Vupoulduuoe MoAeJIHpoBaHI4e KoHTaKra MexAy cJro-f,Mrr (u4eanrHo
N€crrue cnxsH) Mo)Ker HeAoorleHr4Barb Brrufl:aare Me)KcJroeBhrx Ha11p sxenufi.



3. B pa6ore Her o6ocuoeanzs sH6opa rr4rra KoHeqHbrx sJreMeHToB r4 He

o n Lr c aH o H c c Jr eA o B auvre Brrvrflrrvrfr r4x rvrra H a p e 3yn brarbr p acu dra.
4. B pa6ore He ofllacaHo BJrr{sHr4e p€BMepa KoHerrHo-3JreMeHTHoft cerrcn na

p e3ynbramr pacu €ra AraH aMLr rr e cKoro orKJrr4Ka.

5. B pa6ore Her np-sMoro cpaBHeHrr[ c pe3yJrbraraMn aH€LJrorr{rrHbIX

HccJleAoBaunit LrIrH xort 6u yKa3aHufl Ha ro, qro Arfl TaKofo cpaBHeHr{rr

HeAocraror{Ho AaHHrIX. Xor-f, aBTop ccbrJraercfl Ha clpaBoqHerru ESDIJ, 6onee

,qeraJlbHoe cpaBHeHue c coBpeMeHHbIMr4 r4ccneAoBankrflMr MorJro 6rt ycuttu.tn
rro3HrII{oHHpoBaHHe HOBr43Hbr.

3arc.rrro.reHne

Cne4yer orMerr{Tb, qro

peKoMeHAarenrHufi xapaKTep H He BJIHflIoT Ha o6rqyro [oJroxr4TenbHyro orIeHKy

[poAeJlaHuofi pa6orbr H rronyqeHHbrx HayrrHbrx pe3yJrbraroB.

{racceprallrroHHat pa6ora O.C. Ceeacrr-sHoBa rrpeAcraBJr.rrer co6ofi
xopotuo crpyKTyprrpoBaHHbr[ n sarouqenurrfi Hay.ruufi TpyA, roropufi BHocr{T

3Haql'ITenbuuft BKna.{ B o6nacrr HccneAoBanvrfl. ycralocrHofi nporrHocuu
aBI4aIII4OHHbIX KoHcrpyrqufi us IIKM. Marepzalbr Ar4ccepragvr ony6maroBaHbr B

BeAyrrIZX HayrrHbrx LrcAaHuflx Lr3 crrr4cKa Bucurefi
(BAK P@), a raK)Ke HeoAHoKparHo rpoxoAtrJrr,I

MepOnpI4qTLIrIX.

K ocHoeHbrM Aocror4HcrBaM pa6orrr MolnHo orHecru cneAyroqee:
r Kovrnrexcnrrfi noAXoA, coverarorqnft pacudrHue H

sKCnepI4MeHT€LIrbHbre MeTOAbr.

. llparrurqecKyro npnMeHr4Mocrb pe3ynbraroB Anr cepru$r,rraqrzu
JreTaTeJrbHErX annapaToB.

r llolyqeHlae yHI4KanbHbIX 3KclepprMeHTanbHbrx AaHHbrx B pe3ynbrare
rrp r4M eHeH ux p asp a1orasuofi MeroAHKrr rr ccn eA o B auuit.

o I4cuorb3oBaHne coBpeMeHHbrx MeroAoB Hepa3pyrxarcqero KoHTpon.j[.

[uccepraq[oHHat pa6ora CeeacrrsHoBa O.C. BbrrroJrHeHa Ha aKTyaJrbHy]ro

TeMy, oa3I4pyercfl. Ha IxupoKo rrpr{MeH.rreMbrx B HayKe MeroAax ra co6crseHHbnx
yHLIK€LnbHbIX 3Kc[epI,IMeHT€tlbHbrx AaHHbrx, coAepxrrr o6ocHosaHHbre loJroxeHzur
o HayrrHofi HonzsHe I4 BbrBo4rr. PesyJrbrarbr Ar{ccepraquoHnofi pa6oru r.rMeK)T

BbICOKyIO npaKTI,ItIecKyIo 3HarII4MOCTb, rroATBepx4eHnyro krx rrpLTMeHeHlreM B

paMKax ceprzQur<al{LloHHblx pa6or AJrfl caMorera rpaHcrroprHofi Kareropr4lr.
Pa6ora rroJrHocrbro yAoBnerBoprer rpe6onaHuru BAK pd),

rlpeAbflBn-fleMblM K Al{cceprallr{-flM Ha concKaHrre yveHofi crerreHrr KaHAEAara
HayK, ycraHoBneHHbIM <<floloxeHl{eM o nop{AKe [pucy)KAeHr4s. yv€nux
cteueHefr>>, yrnepx,4eHHbIM IIocraHoBJreHr4eM llparurenbcrBa Poccuficrofi
@e4epaquu or 24 ceHrx6px 2013 ro4a J\b 842, a coprcKareJrb Cesacrr.flHc,n

npune46nuue 3aMeqaHlr-rr trMemr

arrecrauzouHofi
aupooarlr4ro Ha

KOMT4CCI.IH

HayqHbrx

(Dnnuun Cepreenz.r 3acnyxl,IBaer npvcyx{A eHLrs. yueHofi crerreHu KaHAHAara



TexHI{qecKI,IX HayK rto cleq]ranbHocrrl zS.I{.llpouuocrb r4 TelJroBbre pexr{Mbr

JrerareJrbHbrx annapaToB.

O$raqnanrnrrfi ounonenr, g.$.-u.H., AoueHT,
upo(peccop ra(f e4pn rau$opnrarvrKn v

BbrrrrircJrHTelruoft MaTeMaTEKU $e4epa-uhHoro
rocyAapcTBeHHof o aBToHoMHoro

o6pa:onareJrbHoro yrrpe)KAeHr{r Bbrcuero
o6pa:onanus ( MocKoncrlrft lpnszro-

TexHr{qecKufi. uncrlutyr (llaquona-nrurrft
r4ccneAoBarenrcnrEft yHunepcurer) > forry6en Baculufi hsauoeuq

Kourarurhre AaHHbre:
e-mail : w. golubev@mai1.ru, rerr. :+7 (926) 4 57 -27 -07

Mecro pa6orbr:
@e4epanrHoe rocyAapcrBeHHoe aBroHoMHoe o6pasonareJrbHoe yqpexreHr4e
Bblcluero o6pa:onauza <<MocroncKvrir, Qu:zro-rexHr4qecKrrfi krHcrlrryr
(uaquoHanbHbrfi uccJreAoBarenbcKr4fi ynneepcr4Ter))
II7303, r. Mocrs&,yn. KepueHcrw, A.1A, xopn. i
e-mail: info
reJr.: +7 (495) 408-45-54

@arc: +7 (495) 408-68-69
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3rcs. l\b /
OT3hIB

o $raquanbHoro orrnoH eHTa, Ao KTopa $ urraro- MareMarur{ecKr4x HavK-
Hzxurus a I4nru Cre naHosH.ra

Ha Aracceprarluro Cenacrr.sHoBa
pa3Br4Tnfl noBpexAeuufi s cnJroBbrx

Qulznna Cepreennva <<3arouovrepHocrr4
3JreMeHTax aBr4arluoHHbrx KoHcrpyr<qufi z:

[onr4MepHbrx KOMNO3HUI4OHHbIXrrvJr'ryrvpn-Dr^. KuMrruS?lur40HHbIX MaTepI,IaJIOB flpu nos4eficrnua
nu6poarycraqecKux Harpy3oo>, npeAcraBneHHyro Ha coHcKaHHe yveHoft crerreHr4
KaHAI4.4ara rexHnqecKI4x HayK rlo cnerlr4€rJrbHocrr4 2.5.14. flpovHocrb r4 TenJroBbre
pelKnMbr JreTaTeJrbHbrx auapaToB

1. ArcryarbHocrb reMbr uccJrenoBanlafl

Pocr AonI4 nonI4MepHbIX KoMrro3r4rlrroHHbrx Marepr4anoB GKM) B
KOHCTpyKLII4H COBpeMeHHhIX JrerareJrbHbrx annaparoB u HeAOCTarOqHas
H3rreHHocrb ycr€urocrHofo noBeAeHr4f, xoucrpyxqufi Lrc III(M nppr
BbICOKOIIaCTOTHbIX aKyCTIITIeCKI4X Hafpy3Kax c rrr4poKr4M Arra[€I3oHoM rracror
co3AaroT ueo6xo4uMocrb npoBeAeHhrfl U}Crrerosauuia IIo naHHofi reue.

Hapr4y c HayrIHbIM IzHTepecoM aKTy€urbHocTb raKHX Hccne.qoB auuit raKxe
I4Meer r4HTepec npaKrr4r{ecrcuir, css:aHurrfi c cepru$zra\uefi lpaxAaHcKHX
carraordroB B coorBercrBl4l,I c :rpe6onaHu-flMr4 naparpa$ a 25.5711 (d) Anuarr'oHHbrx
flpaonn (AII-25). B KaqecrBe oAHoro ns raKprx o6lerron MolKHo BbrneJrarb
caltoldr MC-21, roroprtfi uiueer e csoefi KoHcrpyKrlrar4 sJreMeHrbr us IIKM u
xoroprrfr npoxoAun ceprraQraxalllllo rro BceM aKTy€urbHbrM rpe6onanuru K
npoqHocrla aBkrarJnoHHhrx roncrpyrqufi .

Amop Al4ccepraquoHuofi pa6orrt Cenacrr-snos O.C. npraHrlMzrJr yqacrue B
ceprra$uxalll4oHHblx pa6orax cauor€ra MC-21, a uarepqanbr ero Agcceprarlr.r4
HcnoJIb3oB€uII4cb palpa6orqHKoM Bo3AyurHoro ey1Ha) o qeM cBr4AerenbcrByer
coorBercrnyouluft Arr o BHeApeHHH pe3ynbraroB.

2. HayvHafl HoBr{3Ha pesyJrbraroB Ancceprarlu[

Hay'rHa.a HoBIr3Ha 3aKrloqaerc.f, n pa^rpa6oransofi rr{rrHo Ar{ccepraHToM
MeroAr{Ke pacverHo-SKcnepr4MeHTiurbHbrx 14ccJreAoB auuit
p a3Br4Tkrfl rroBp e xr e suit n KoH crpyKur4 qx IIKM, c o.reraro rqe fi

Anropou co3AaHa MareMarlrrrecKa.fl Mo.ueJIb
orKJraKa KoMno3HTHbrx roHc:rpyrqr,rfi c yudrola

onpeAeneHHf, AI{HaMHr{ecKoro orKJrHKa roHcrpyr<qrafi Ha nu6poarycrr4qecKoe
no:4eficrnHe pr SKclepIrMeHTaJIbHbre MeroAbr I4ccJreAoB aHvfl ycranocrHofo
rIoBeAeHHt KoHcrpyKIJHkr Lr3 nKM, B ToM tII4cJre Mero.qbr rrpoBeAeuarfl krcrrbrra:rtuit
Ha ycranocrb kr MeroAbI Hepa3pyruaroqero KoHrponf, (nu6porepuorpaSuro,
rorraorpa$r4ro, yJrLrpasByKoBofi roHrponl).

3aKoHoMepuocrefi
pacvdrurre MeroAbr

Ar-l pacq Eta 4uyaMr4rrecKoro
IfAilI.dI'J.zfl TCXHOJIOfHqECKHX

4eSemon, o6ecnevunaloqefi norperxHocrb pe3yJrbraroB pacqeroB MeHee lsyo,
rITO nOKa3aHO C r4CrrOJIb3OBaHr4eM sKCnepHMeHTaJrbHbrx AaHHbIX.



Kponae rofo, Ha ocHoBe [onyqeHHbrx pe3yJrbraroB r4crrbrr asuit T-o6pa:nrrx
KoMIIo3HTHbrx o6pasqon, aBTopoM BbIflBJIeHhr kr orrucaHbr yHr4K€LnbHbre
3aKoHoMepHocrl4 pa3Burllfl nonpex4eulafi B [IKM, B ToM r{r4cJre nocTpoeHbr
KpI{BbIe ycr€rnocrv AIrfl TI4nOBOTO COeAlrHeHufl u o[peAeJreHo BJIr4f,Hr{e yAapHbrx
Harpy3oK (cHuxeuue AonfoBer{Hocrr4 e 3.00 pa3 rrpu 3Heprr4r4 y$apa5 Ax).llo MarepuaJraM AuccepraquouHofi pa6omr cAeJraHbr 4 ny6rnraqua B
LrcAaHuflx BAK u7 AorcnahoB Ha xoH$epeurJnflx,BKnroqar MexAyHapoAHbre.

3. Teoperu.recKaq u [paKTrrrrecxafl 3naquMocrb

TeoperuuecKafl 3Halll{Mocrb 3aKJrroqaerct B pa3Burprv MeroAoB
HCCIeAOBAHIdfl MexaHHKI4 pa3py[]eHr4q rrpr{MeHr,rreJrbHo K IIKM, BKrroqa,
MOAenHp O BA}lIde B rruflHwfl pac cno eH uit u yA apHhrx nonp ex4eHzfi .

llpaxtuvecra.a 3Harrl{MocTb 3aKJrroqaercr B HcrroJrb3o BaHvru Marepr4aJroB
Al4ccepraquonuofi pa6oru pa:pa6orul{KoM caruondra ly'rc-2l npu o6ocHosaHzr.r
aKycrHqecrofi [por{Hocrl4 3JreMeHToB xoucrpyxqrafi vr3 [IKM. Kpovre rofo,
noryqeHHhle sKcnepuMeHTanbHble AaHHbre Mofyr nocnyxr4Tb ocHoeofi I'nfl
co3AaHl4f, orerlecrBeusofi 6a^srr AaHHrIX ycr€rJrocrHbrx xapaKTepucrkrK IIKM,
aH€LIIoroB xoropoff (giln nu6paIIIdoHHbIX I4crrbrraHufi) panee He cyqecrBoB€uro.

4, Crpyrcrypa u coAeplr(aHne padorsl

luccepra4ux rBJrrercr crpyKTypHo :aeepur€nurrna Hayr{HbrM TpyAoM vr
BKIIOqACT:

l. Bne4enne, B KoropoM orll4caHa aKTy€urbHocrb IaccJIeAoB aHvrf,) crerleHb
paspa6oraHHocrr4 TeMbr r,r QopvynnpyrcTcr rlenb H 3aftarrlpa6orrr.

2.lmny 1, n roropofi upzee4€n aHaJIH3 rraraponofr ilpaKruKra o6ecne.reHnq
ycranocrnoft npovHocrl{ KoHcrpyKqufi us |IKM, a raK6e o6ocnonasue
nsr6opa T-o6pa:uoro o6pasrla B Kar{ecrse o6reKra r4ccJreAoeaHufi.

3. fnany 2, orll4cblBalotrlyro pa.:pa6orxy v B€urlrAaur,rro K3-vroAenra Anfl
pacu€ra TuHaMuqecKofo oTKnI4Ka KoHcTpyKIII,IT4 kI3 IIKM Ha
nz6poarycrnrrecKoe no:4efi crBlre.

4. fnany 3, B roropofi rpl4BeAeHbr pe3ynbrarbr 3Kclepr4MeHTaJrbHbrx
I4ccneAoBarruit v Ha prx ocHoBe c$oprr,rynzpoBaHbr 3aKoHoMepHocrr4
pa3Burvfl noBpexAeHufi s rr{rroBoM KoMno3r4Tuofi coerarneHuvr o6ruuerz u
cTpHHfepa.

5. fnany 4, n rotopoft onucaHa ponb npone4€nHbrx aBTopoM r4ccne4onannfi
npr{MeHHTeJrbHo r< cepru$r4Karlura cauoldra MC-21.

6. 3arnro'IeHue, B KoropoM o6o6uleurr ocHoBnbre pe3ynbraTbr perxeH?rf,
nocraBJreHHbrx B Ar,rcceprarluoHHofi pa6ore 3aAarr.

7. Cnrzcox HcuoJlb3oBaHHbrx r4cror{Hr4KoB,
HaHMeHoB auuit rro reMe rlccJrenoB a:rtuit .

8. IlplrnolxeHl4t, BKrroqaroqze o6pa^:erl nporpaMMbr r4cnbrraHrrfi o6pasqoB H
aKrbr BHeApeHHq pe3ynbraron pa6oru.
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O6rdvr pa6oru (187 crpanuq, 86 pr4cyHKoB, 2l ra6rrraqa) coorBercrByer
rpe6onaHaqr,I BAK. Jloruxa I43noxeHHn y6egureJrbHa, a BbrBoAbr rroArBepxAeHbr
pacv€ranan 14 oKcrrepr,rMeHTaMr4.

5. {ocroBepHocrb u o6ocuoBaHHocrb pelyJrbraroB

[ocronepHocrb pe3ynbraroa o6ecuerreHa:
o ConocraBJreHkreM pacu€rnrrx v gKclepr{MeHT€urbHbrx

(norpeurHocrr (15%).
o I4cnoll3oBaHl4eM IxI,IpoKo I43BecrHbrx MeroAoB trccneAoeauufi (nanpravrep,

MK3, nu6porepnrorpa$ua, roMorpa0raa, ynrrpa3ByKoBo ft xonrponr).
e BaluAaqI,refi Ha peaJIbHbIX arperarax (rEcnrrraur{f, alperaroB caMolera

penep6epaquoHuofi KaMepe PK- I 500).

6. 3apreqaHr{fl r{ peKoMeHAarlnu

llo Aacceprarluu HMeroTc-r cnelyroqpre 3aMeqaHu.s.
1. [nauasoH r{acror aKycrr{qecKr.rx Harpy3oK 50...1550 fq, B KoropoM

rIpoBeAeHbI I4ccJIeA oBaHLrfl , He nepeKpbrBaer Becb aKycruqecrufi AI4ana3oH,
B TOM rrtrcJre kr npHMeHTITeJIbHO K Halpy3KaM, BcTpeqarcullrMc.fi B

3Kcrlnyarar\r4v cauol€roB rpaHcnoprHofi Kareroprru. llt BcecropoHHero
I{CCneAOBaHVrfr XenaTenbHo pacrxr{plrTb sTor Ar{arr€l3oH Ao qacTor rropsAKa
20000 fu.

2. flpoee4eHurte l4ccneAoBaHkrfl Ha T-o6pa:nrrx o6pa-:qax He yqr4TbrBaror
B[rvrflHvre craila'IecKofi noArpy3KI,I Ha ycranocrHble xapaKTepvcrr4Ku
KOMrrO3r4THOfO COeAr{HeHr4r.

3.llpune4ennoe Ha pl4cyHxe 3.5 cpaBHeHr4e ycr€rnocrHhrx xapaKrepr4crrrK c
aHuLnorI{qHbIMrI HMrloprHurrara o6pasIIaMI4 He sBJr-rrercs penpe3eHTaruBHbrM c
TotIKI{ 3peHl4.f, nocrpoeHrzf, rarux-lu6o 3aKoHoMepnocrefi, a Mo)Ker
llcrloJlb3oBarbct roJIbKo AJIS r4JrJlrocrparlr4l4 6nn:ocrz:Ha.{eHlafi BeJrIrqLrH.

4. He.qocrarouHo pacKpblr Botrpoc laacura6vpoBaHr4fl pe3yJrbraroB c T-
o6pa:nrrx o6pasqon Ha nonHopa3MepHbre arperarbr (Hanpul,rep, KaKHM
o6pa:ou Ha ocHoBe AaHHbrx no o6pa:rlaM onpeAemercfl 4erun$upoBaHge
Anfl KoHcrpyxrlHv).

5. He 3arpoHyrbl Borlpocbl caMopa3orpeBa o6pa^:qon, {BJrflrorqerocr rxr4poKo
paclpocTpaH€gHrru tBJIeHLIeM rIpI4 ycr€rJrocrHbrx nu6paqrzoHHbrx
I'IcnbITaHHtX' a TarcKe BJILIflts.PIfl TeMnepaTypbl Ha ycT€uIocTHbIe
xapaKrepucrr4Kr4 o6pa":qa.

,IIAHHbIX

flpane4€HHble 3aMe.uaHufr He cHraKaror rleHHocru pa6oru, Ho Moryr 6urr
yrrreHbr aBTopoM n 4alrHefirrrr4x HccJreAoBaHr{rx no nrr6pausofi TeMe.

6. 3arc.rrroqeHrre

[r,rccepraqrar CeeacrrqHoBa
HayqHoe nccneAoBalJvre.. B KoTopoM

O.C. ilpeAcraBrqer co6ofi 3aKoHqeHHoe
perxeHa aKTyanbHaq 3a4arra o6ecueseHprfl



aKyCTLIqeCKOfi

llo nay.ryrofi
TeopeTzr{ecKofi

nporrHocTLI KOMTIO3LITHbIX aBI4aUUOHHbIX
HOBtr3He, aKTyanbHocTI4 TeMbI, nI4qHOMy

u [paKTur{ecKofi TIeHHOCTI4, a TaK)Ke IrO

KoHcrpyKrlr4fi.
BKnaAy aBropa,

AOCTOBepHOCTT4
nonyqeHHbrx pe3yJrbTaToB pa6oTa cooTBercrByer BceM Tpe6oBaHr{rM BAK, a ee
aBTop tBJlflerctr KBaJII{Ouql4poBaHHbIM crIerIVanucroM, ocBorlBrrrrrM Meronbr
npoBeAeHrr-f, KaK pacqeTa, TaK u 3KcnepI,IMeHTa, a raKlre r.rHTeplperarJvrv vr
aHurprca noryqeHHblx AaHHbIX Anr Bbr.rrBJreHr{r 3aKoHoMepHocrefi Qu:lluecxnx
leleuZft , cTotlqux B OCHOBO yCTaJTOCTI4 KOMIO3HUI4OHHbIX MaTepI4€lJIoB.

Cvurato, r{To AI4ccepraIIHoHHa{ pa6ora rroJrHocTbro yAoBnerBoprer
rpe6onanuau BAK PO H coorBeTcrByer Kpr4Teprr.f,M, ycTaHoBneHHbrM
<lloroxeHrreM o nop.rrAKe rrpr4cyx,qeHr4f, yrreHbrx crenenefi), yrBepxAdHnrrvr
rocraHoBJIeHI4eM llpaerarenbcrBa Poccnficr<ofi Oe4ep a\vu or 24 cenrx6pr Z0l3
roAa Ns 842, a e€ aBTop CenacrrsHon @unnnu Cepreenuv 3acJryxuBaer
npvcyx,{eHkrfl. yv€ttoft cTeleHLI KaHAI4Aara rexHI{r{ecKHX HayK no clerlr{aJrbHocrr4
2.5 .l 4 . flpovuocrb r,r rerrJroBbre pexr4Mbr JrerareJrbHbrx annaparoB.

O$zquanrnrrfi onuoHeHr, A.Q.-vr.H.,
Ar,lpeKrop (De4epanrHoro
rocyAapcrBeHHofo6ro4xernoro1-tHLrKVrrvrH
yrrpexAeHLIr HayKa klncruryr _ / *-= kllrrs Crenanonuq
aBToMarrz3a\Lrr4 npoeKTr4poBaHlrr 
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e-mail: i_nikitin@list.ru, :ren.:*7 (9 16) 637 -7 0-29

Memo pa6oru:
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123056, ropoA Mocrcna, 2-xBpecrcKa{ yJr., D,.lglIB
e-mail : icad@icad.org.ru
ren: *7 (499) 250-02-62
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