
OT3bIB
Ha aBropeQepar Ar4ccepraur4H

Ha cor4cKaHHe yqeHoft aTerreHLI KaHAHAaTa TeXHHqecKHX HayK
CenacrrsHoea @r.ur[nna Cepreenuua

Ha reMy <<3axoHonaepHocru pa3BVTVfl rroBpe)KAeHfifi e czrosrrx oJreMeHTax aBHaUuoHHbx roncrpyxqui.i
H3 nonI4MepHbIX KoMrIo3I4IIHoHHbrx Marepr.raroB npu rosgeficrBtrn au6poarcycrHr{ecKlrx Hafpy3oK)
no Hayuuoft cilel-luiutbHocrla2.5.14 <flpouHocrb r4 rerrJroBbre pe)KHMbr JrerareJrbHbrx annaparoB)

flr,rccepraqr,rs CesacrrqHoea O.C. [ocBcxreHa pacr{erHo-sKc[epHMeHTzurbHoMy uccJreAoBaHr{ro
ycranocrHoro rroBeAeHnfl u onpeAeneHuro 3aKoHoMepHocrefr p€r3BHTH.fl noBpe)KAeH]rfi a curosurx
sJIeMeHTax aBHaIII4oHHbIX KoHcrpyKguitus noJrHMepHbrx KoMrro3rarIHoHHbrx Marepr,rzrJroB (IIKM), Koropbre
noABepralorcs aKycrur{ecKoMy ros4efrcraurc c [prpoKHM r{acrorHbrM Anana3oHoM. fianuax reMa B

Hacroqlqee BpeM.,I f,BJltercc axrya.nrHoft I,I pe3yirbrarbr Ar.rcceprarlr4oHHofo HccJreAoBaHr.rq npnMeHsrcTefl
npn cepruQvtarluu ooBpeMeHHoit asuaquounofi rexnuru Poccuficxofi @eAepa\r4u npv o6ocHogaHr4r4
aKycrHqecKoft npouHocrH oI,IJIOBbIX SJIeMeHToB, r43toroBneHHblx H3 KoMtlo3lrquoHHbtx MarepviIJIoB.

.{zccepraqlt.fl Cesacrlsuosa @.C. cocroHT H3 BBeAeHur, r{erbrpex uIaB, 3arurruqeHr,r.s, crruotia
nuTeparypbl I{ npHJIo}KeHI4q H u3ro)KeHa Ha 187 crpaHnqax MaunHorrrzcHoro reKcra.

B nepaoft lJIaBe Al,rcceprarlut4 npeAcraBJreH o6:op ocHoBHbrx flpr,rHrrurroB o6ecneqeHyr.s
3KcruIyaralluoHnofi )KuByrIecrn aBI{aIIHoHHsIX KoHcrpyr<qnfi [IKM. Bo aropofi rrlaee Aucceprar\uH
IrpeAcraBneHa palpa6orKa MareMarlaqecnofi MoAeJra orKJrvKa KoHcrpyKqr{fi prs flKM ua clyvafiu6e
au6poaxycrnqecKoe no:AeficreHe, BKJItoqar yv€r navalnusrx 4e$exron. B rperrefi rrtaee [peAcraBJreHjbr
psyJrbrarbl SKcnepHMeHTuuIbHbIX HccJreAoBaHuit ycrurocrHofo noBeAeHur KoMno3HTHbrx o6pa:qon. .B
uerreproil rnaBe paccMarpuBaercf, npaKTaqecKoe npHMeHeHHe pe3yJrbraroB HccJreAoBaHHr B paMKa.x
ceprraSlrxaqr{u caMoJrera MC-2 1 -300.

Cyvrrr,rupyr pe3yJlbrarbl, rlpeAcraBneHHbre B Ar.{cceprar{r.rH, Mo)KHo BbrAeJrHTb creAyrolrlHe re3Hebr,
noAqepKLIBarcuII4e }IayqHyro fi npaKTHr{ecKyro HoBH3}ry: pa:pa6oraHa MeroAr,rKa pacvdrH<>
3KcnepHMeHT€urbHbIX HccreAogaHlzfi Ant o6ocHosaHl4fl aKycrHqecxofi npor{HocrH KoMrro3trrHbrx
KoHcrpyKul4fi; coe4aHa BaJIHAIrpoBaHHat MoAeJrb AuHaMnqecKoro orKJrr4ra IIKM Ha elr6poar<ycruqecKoe
sog.{eficrsple c yudrorvr 4eSexroe; floryqeHbr gKcrrepnMeHTzurbHbre AaHHbre ro ycraJrocrHbri\,r
xapaKTepl{crllKaM 14 MexaHu3MaM pa3BnTr.rr rroBpe)KAeHufi a HHTerpiurbHbrx coeAuHeHprflx. Taxnrra
o6pa:ou, pa6o'ra BnepBble peuaer 3aAaqy aKycrua{ecKoft npouuocru IIKM Ha Bcex ypoBHrx - or reopHg
4o cepra$r'rKa\vu. HayvHue pe3yJlbrarbl, Lt3Jro)KeHHbre B AHccepra\vu, o6ecneqtrgaer KoMnJreKcHo,e
pelxeHHe npo6leltu arcycruuecxoil npor{Hocru IIKM, cnoco6crnyf, prBBr{THro anuaquonHofi
npoMbrrxJreHHocrr4 H rroBbrlreHurc 6esonacHocrH nor€roe.

luccepraqnt BLInoJIHeHa Ha BbrcoKoM ypoBHe H yAoBJrerBopqer BceM rpe6oeaHnxlr,
lpeAbsBrqeMblM K lu4ccepralll4flM Ha concKaHne,yueHofr crelreHv KaH4vr1ara rexHHqecKHX HayK.
,{ocronepHocrb pe3yrbraroB rloATBepxAaercr KoppeKTHbrM cpaBHeHHeM qucreHHo-aHzurHTHqecKHX
pe3yrbraroB c 3KcIIepI4MeHT€uIbHbrMr,r AaHHbrMr,r. Pesylrraru Ar.rccepraqnoHHofo rrccJreAoBaHut
H3JIo)I(eHbI z 4-xrryltzKal-luqx, BXoAquIux B neper{eHb BAK, ra AoJro)r(eHbr Ha xonsepeHuurx, KoHrpeccax
ra Sopylrax.

.{uccepraquo}IHaf, pa6ora coorBercrByer rrac[opry saserenHofi Hayuuoft cnerlHanbHocrfrr.
CenacmqHoe @IarI4nn Cepreeouu 3acJry)Kr4Baer [pucy](AeHr.rq eMy yueHofi cretteHu KaHAHAara
TexHHqecKHX HayK no Hayvnoft cneuniulbHocru2.5.l4 <flpounocrb H TenJroBbre pe)KuMbr JrerarerbHbrx
annapaToB).

,{oxrop Qra:nxo-rraareMarr,rrrecKrrx HayK, AorIeHT,
3aee4yro u1r,rft orAeJroM noAForoBxr{ KaApoe srrcrueE xnaluQuxaqu n,
Ilpo$eccop xaSe4prr 602 <flpoexrnpoBaHl4e r rpoqHocrb aBr4arrrroHHo-paxerHbrx rr KocMrrrecxuxusrerurt>>,
@fEOy Bo <Mocxoecxwit aeuanluosnlrfi uHcruTyr (uaqnoua.rrurrft lrccle4onareruclclrfr yHr.{Bepc[rer))
A4pec: 125993, r. Mocrna, BoloxolaucKoe rxocce. a.4.317 fAK
E-mail: russkikhsv@mai.ru
TeneSon: +7 499 158-58-55

llo4nucr Pyccxrx Ceprer BnaAulanpoeuva

fioxrop rexHr,tqecxnx HayK, AoueHr,
flpopexrop no nayvuoft pa6ore

Pyccxux CepreI Bna4uuuponn'r
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OT3bIB

Ha aBTopeQepar Ar{cceprarlun cesacrbqHoBa @ulnnua cepreeBnqa

<<3arcoHoMepHocrlr pa3Bl{Trrfl rroB pexA enu fi B crrJr o Bbrx 3JreMeHTax

aB[aruoHHbrx KoHcrpyKIIHfi us noJrrlMepHbrx KoMrro3rrrluoHHbrx MareprraJroB

rlplr Bo3Aefi crel|n nuopoarcycr[qecKux Harpy3oK>>, [peAcraB.nennofi rc

3alrlrlTe Ha collcKaHue yveHofi crerleHrl KaHArrAara rexHr{rrecKux HayK rro

c[eqlraJlbHocrl{ 2.5.14 - <<IlpovHocrb rr rerrJroBbre pextupru JIA>>.

llpe4craeJreHHar pa6om

rpo6nevre o6ecne.{eHraro

aBr4arlproHHbrx KoHcrpyrcqufi

rrocBrqeHa rpafine eaxHofi 14 cBoeBpeMenuofi

ycralocurofi nporrHocru cLrJroBbrx gJTeMeHTOB

Lr3 [OJIHMepHhrx KoMrro3Hrlr4oHHbrx MaTepuanoB B

ycnoBr4rx nra6poarycruqecKoro HarpyxeHu_,r

ronrperHofi [paKTLrqecrofi 3aqaltu

14 cocpeAoTorreHa rra perxeHr4e

o6ecue.reHrae ceprnsrzra\vr4

oreqecrBeHHbrx caMoJleroB c KOMITO3T{THbrMr4 KOHCTpyKT\LrflMVr B qacrhr

rpe6onan uit t. 25 .57 | (d) AII-25 .

Axrya.nrHocrb r,rccneAoBaHkrfl He Bbr3brBaer couneuufi Lr y0eAXTenbHO

o6ocHoeaHa aBTopoM. Maccosoe BHeApeHr4e nonr4MepHbrx KoMrro3r4rlqoHHbrx

MareprraJloB B cLIJTOByTO KOHCTpyKrIr4rO UraHepa nepcneKTrzBHbrx OTeqecrBeHHbrx

AT B ycnoBlI.gx HeAocraro.{Hofi oKcnepLrMeHTiurbHofi a uero4zuecrcofi 6asrr e

rIacrLI oUeHKrI I4x ycranocruofi [poqHocrr4 npu era6poarycrr4rrecKoM Harpyxr eHur4

v rocneAylolllefo noArBepxAeHr4q coorBercrBr4r rpe6oeauzrvr r. 25.57l(dl)

co3.uaer 3Haqr4TerbHyro npo6nenay An_f, orpacnu.

HayuHar HoBH3Ha 14 coAepx{aHr4e pa6orrr aoorBercrByror 3arBJreHHbrrv{

noJro)KeHkIfM, BbIHocI4MbIM Ha 3aIrU4Ty. Moxuo orMeruTb rpl4 KnroqeBbrx H{9Hor-
IIp aKTr4q e cKI4x AO CTI4Xe HH.'I :

' paspa6orana KoMnJIeKcH€uI pacrrerHo-oKcnepl4MeHTaJrbHar MeroAHKar,

correraroular coBpeMeHHbre noAxoAbr (Building Block Approach) r;

yrny6neuHbrM aH€urH3OM sU:zrv npoqeccoB 3apox{AeHr.r{ 14 pa3Bur4fr

rroBpexAeuuir B KoHcrpyKrlurx z: IIKM;



. pa3pa6oraHa H BULNLIAAPOBAHA BbICOKOTOIIHAfl MATCMATI4IICCKiA.

MoAeJrb AltHaMvqecKoro orKJrI4Ka KoMrro3r4THofi KoHcrpyKrlr4r4 T-o6paeqa B

npofpaMMHOM KOM[neKce Abaqus. Baxnrru nper4MyxlecrBoM rarcofi

MoAenI4 flBJrflercfl ee cloco6uocrr oIIeHI4Barb BJrr4-rrHr4e pa3MepoB u

noKaJII43aIII4I4 AeOeKToB TI4Ira (paccnoeHr{e)> Ha pe3oHaHcHbre rracrorbr 14

HAC, .ruo rpafiHe Bax{Ho Anr rrporHo3r4poBaHr4, pecypca.

o [onyqeHbl yHI4K€UIbHbIe gKCnepr4MeHTaJIbHhre AaHHbIeIIo ycr€urocrHbrM

xapaKTepIZCTHKaM KOHCTpyKIITAU Tr{rroBofo coeAlrHeHr4r <<o6urueKa-

crpl4Hrep) vr3 nKM c yr{eroM BJrHflHLrfl pa3nr4rrHbrx noBpexA e11uit B

ycnoBurx era6po arycrr4 rrecKoro Harpylx eHLrfl .

Brrcora.q [paKTurtecKafl rleHHocrb rrpeAcraBlenHofi pa6oru
IIOITBepXIaeTcfl HenocpeAcTBeHHbIM BHeApeHLIeM lonyqeHHblx pe3ynbTaToB B

rpoqecc cepru$rar<ar\HH caMoJlera MC-21-300. Pa^:pa6oraHHbre Merolr4Kri H

nonyqeHHhle pe3ynbrarbl Moryr 6rrrr B 4alruefiureu r4crroJrb3oBaHbr rpkT

rIpoeKTrIpoBaHI4I4 u cepruQLrKaL\vvr Ixl4poKoro cleKTpa nepcrreKTunHux IIA.
Hecvrorpr ua 6esycnoBHo nrrcorufi ypoBeHb Ar4ccepraqraonuofi pa6oru,

cneAyer orMerl4Tb HeKOTOpbIe HeAocrarKr{ r4 .{r{cKyccproHHbre Borrpocbr:

l. B rercre pe0epara orcyrcrBylor AaHHbre no Bslnr4r ar\vu pa:pa6orasuo.il

MareMarr{qecr<ofi Morenr4 T-o6pasnoro o6pa:qa npra cMoAenr4poBaHHbrx B

nefi paccJloeHl4-ax. Kpovre groro He npeAcraBJreHo cpaBHeHr{e pe3ynbraroB

pacqera 14 oKcnepr{MeHTa Anr Harypuofi xoncrpyKr{HLr;

2. B pa6ore, cyrfl no coAepxaHuro anropeSepffiz, orcyrcrByror pacqerHo-

3Kcnepr.rMeHT€urbHbre raHHbre no cKopocrpr pa3Burzr 4eQeKTOB B npoqecce

Br{opoaKycTr4qecKofo Harpyx eHnfl;

Kar<uu o6pason'r aBTop npeAnaraer Macrrrra6nponarb AaHHbre, rroJryqeHHbr(l

Ha orHocl{TeJrbHo ue6olrurux T-o6pa3llax, Ha rronHopa3MepHhre arperarhr

cloxnoft reouerpuz?

flpe4naraercfl Irkr n 4alrHefirrreM Ha ocHoBe Bbr-flBJreHHhrx 3aKoHouepuocreli

pa:pa6orarb KoHKperHhIe MeroAI'IqecKrae peKoMeHr a\r4u prJrr4 aJrfoprurrMbr

a
J.

4.



MOHI4TOpIIHIa COCTo.sHI4r KpI4TI4r{ecKIIX 3oH KoHcTpyKI{I414 Irc IIKM B Xo.[e

TIPOBCACHI4{ I4CIIbITAHUuT II B YCNOBI4'X TI{NOBOfi 9KCNNYATAIT]|I:1^?

Tervr He MeHee, yKa3aHHhre HeAocrarKrr He cHrDKaror o6rqefi BhrcoKoft

Tel. +7 (495) 490-95-00, 4o6. 34-19; e-mail: sadikov_da@gosniiga.ru

llo4uracr Cagurora I.A. 3aBeprro:

oueHKr4 npoAenaHuofi pa60Thr r{ lonyqeHHbrx B nefi pesylbraroB.

ALIccepraIIuoHH€uI pa6ora CesacmsHoBa (Dzrnnna Cepreenzqa coorBercrByer

Kplrrepr4sM BAK nacnopTy cnerlzanbHocTr4, a ee

aBTop 3acJryrflrBaer npncprAelavrfl eMy ucrouofi

TexHr{rrecKux HayK rro cnerlr4€urbHocrrd 2.5.14.

peX{LIMhI JIA".

Ha ocHoBaHI4I4 MarepI4uIJIoB B anrope$epare, MoxrHo 3aKJrroqr4Tb" qro

yreuofi crerreHa KaHArrAara

<llpo.rHocrr u rerrJroBbre

Kan4u4ar rexHr{qecKr.rx HayK,

ruaeHHfi cnerlr4€rrucr-3Kcnepr 139 or.qena I{II nnfBC focHlIIrI fA
125438, r. Mocre &, yn.Muxa.nro Betal, g. 67 , x. | ,

C a4zxo n firvrurpuir An e x c aH4p o Brrrr

IIJI|BC focHI,II4 fA

Muxaan Creuanosuq
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(YTIlEl'X{AAK))
3auecrureJrb rJraBrroro r(oHCTpyKTopa lto

aBHaUI4OHHbIM BI4HTaM I4 BI4HTOBbIM

npeo6pasoBareJrsM

O (I{IIII <Aepocula>

ilI"]AAT

r'a
I4uarron

2025 r.

OT3LIB

IIa leMy <3axottouepHoorll pa3Btt'twl uonpex4ennfi B cr4JroBLIX 3JreMerrrax
aBaaIII4OIIIILIX KorlC'r'pyrr1Ufi r43 IIOJTHMCpHrTX KOMTIO3HTIHOHTTrTX MaTepI{anOB [prr
ncl:l/lctic't'nwuou6poaKyc'u4trcoKrIx Irarpy3oK)), rrpc/Ict'anrler.nroff Ha cor4oKartae yuerrofi
o't'clIcIII4 I(aII/II4/(a'ra l'cxrruqecr(r4x rrayK rro crrerlr4aJrbrrocrz 2.5.14 - <Ilpouuoc'rr) H
'lCI IJIo llLIe pC)KUMLI IC'|arCJILIIbIX alIIIapa'r'Oll))

Arlya.n r,rrocrb reMr,r Ar.rccepra rlu o rrHofi padorbr

Co:71attac ooIspeMeIIIILIX Jre'r'areJrr,rrbrx atrrrapa'roB (nA) cotrpqx(eHo c

pcIIIcIII4cM rar(Ilcutrtcif 3u\aHM - orr[r(clrueM I]eoa Korrc'rpyKIII4I4, rrro Iro3IloJIrIer

IIOIIbICtr{'l'I) Ipy3OIrOl{T,eMIIOC'l'b 14 yiIyTIIIII4TL 3KOIIOMHTIeOKHe rtoKa3areJII{ JIA.
Il ltaororlrllcc llpeMrI olIIII4N,r wz :nauSor ce ecf cpercrnnrrr,rx cnocoSon cHrrlKeunfl seca JIA
,IltJIrIe'rcrI rlpHMclrelrr4e B KorloTpyKt\r4Lr l\c'ruJlofr, H3r'o'roBJIeI{IIbIX I43 rroJrr4Mepl{brx

KoMII()3I4IILIoIIIII:IX Ma'repl4aJroB (III(M), oSlraTlarorrlHx rroBr)rr[eHrrr)rMrr yc'raJrocrrrrnMH

xapaKTepvc'tvKaMl] rlo o'fIIoIIIeIIr4rO K rrpr4Mer-rrrBruHMcrr paHee AeTaJUTM v3

aJrloMaIInelrblx crIJIaBoB. IIapr4y c o'rrrM rrpr.rMeFrelrze llKM BJrer{er 3a co5ofi
tt<l't'pc6ltoc't't B co3/laIIIrH Mcro/(oJrora.reoxofi 6asr,r 4rx rro/{Tltep)K [e*Vtr lerrrofi
I'o/lIIoc'I'il I] ooo'rl]e'rctBrvr c Tleficluyrorrlr4MH uopuauu. B qacrlIocrr4, ceroAr,rq

o1'cy1'c't'llyc'r el(alrl)tfi no2lxoA rro odecuoqcHprro ycra.rrocruoft npoqHocrlz III(M npa

\crtolswu aKyc'fl4qccl(I4x Ilarpy3oK /IJrrr /(oKa:ra'r'cJrbcrra coornerelvvfl tt. 25.57I(d)
.11cac'lnytorrlnx IIJI| caMoJIe'ron'rparrorrop'r'uoii Ka'refopuvt <<Aswat{Horrlrbre ilpaBvrJta.
rlac'rr, 25>.

I Ia ocuol )aHhh nr)rlrlelI3Jlolxe r rr ro t'o

H3yrrcuaro BJrylxrrr4tr, rra llc'raJrra u: I II(M

IIa arrope$cpar' /(ucoep'r'arlua CenacrurroBa Oulunla Ceprecnuua

paSo'r'a CeBac'rLrruora q).C., uocBrrrqeHHarr

un6poaxyc'ruqecKr4x rrarpy3ox 14 Me'ro/laM

1
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oSecrrc.rerrart aKyc'r'r4Lrecrofi rrporirrocrr4 xortorpyxiluii rpa>t</]aHcI(Hx caMoJIe'roB,

,rnJrrro'rcrr 6csyclronrIo aKTyaJrt tIotz.

Hayvrrar rroBrr3rra

Ilayurrax rroulr3rra 3aKJrroqaclcrr B rrpc/(Jroxeurroff ar]'r'opoM Mero/{HKe

IIpolleAcIII4rr paclrerrro-3KCrrepzMerrraJrbrrbrx r{ccJrelloB auyii B oSocr-ronarrae

aKyo'rtlqecxoii ilpolrHocru crrJror]brx Ae'raJrei,t uz IIKM, a raK)r(e n pa:pa6o'ranlrofi

MaleMa'r'I4.Iecxoii Mo/{cnu orlpel{enctrtr IJWHaMprqecKoI'o o'TKJIHKa Korrc'rpyKrlr4r4 rra

ru6poaryo'r'r4qcc Koo ncl3MyrrIerrr4c.

flpa rcr'u.rccKarr 3rraq r,rMtlc'rr,

IIpcTl.lroNcllIIart arlropoM Mero/(I4Ka v MareMarlrrrccKarr MoAeJrr, r,rMeror

ttpaK'rl4rrecKyro 3rrarrr{Moc'r'L, rIo3rioJlxlt oSccucqurarr nu6poar<ycrarlecKylo

rIpoLIIIoclI, Korrclpyxrlurl JIA, u:r'o'fonJrcrrrrr,rx r.r3 IIKM, fparl<AallcKoro v BoelrHoro

tta:tta.rcIluli. Pe:yltr,'rattt paSo'rr,r MoI'y'r' 6tt'r'r HcrroJIL3oI]aHI)I oreqeorlielrIIrIMIZ

pa:paSorrraKaMrr oaMoJIe'ron vr Sectta.lrcltrr,rx

IIAO <<flxoniren>>, IIAO <<VItr>>, AO <<ltouuauun

AO <I(porrrrrra/t'r')) u Ap.

IIeTaTeJIbHLIX aIIrrapaTor]

AO <<Tyno.nen>>,<Cyxoil>,

floc'ro n epno crb rroJro?Kcrl n ii, nrtrt o cHM LIx Ha 3a ullrry

i{ocloncprroo'r'b pc3}Jrbls'ron /Ir4cocp'r'aurourrofr paSou,r roArBepxAaelc.s
pc3yJrr,T'a'raMr.r or(crreprzMerrl'&Jrr,rrr,Ix r4ccJle/yova:nwii, Ha ocIIoBa:.t:aLr Koropllx Sura
or rpcllcJrcrra Toqrroc'fr, rlpoBe/Icrrrrbrx pacqeToB.

O6utue cBcllcrrrur o llrrccep'r'nuuorrrroii pa6o're

)\wcceplarywst cocror4'f r43 nric/(erru{rr, Hg'rr:rpeX lJrall, 3aKJlroqellrzrr, crIHcKa

JIt4Tcpa'rypI)I, itrlyx nprzrox<crruii. O6r,clta /(uooop'rarlLtu cocraBJrfler 187 crparrr4rl,

crrr4ooK Jru'r'cpalypr)r nKJrroqac'r' 6tJ rrar{Merrornttwk.

Ilo nueTlerrun o6ocrroriarrbl: aK'ryanr)Iloc'r'L Ilay.urofr paSoru, /-(ocroBeprrocrr,
pc:lyJlL'r'al'on rrpoBelleHrrbrx t4 ocJrel(ouatufr; cc]lopuupoBanbr rlena v 3a1aqvl

I4CCJIC/{OIIAIII4fl; lloKa3aIIi,I: fiAyl]uafl IIOBI,I3IIa, 'IeOpeTI4rIeCKa, V [paKTI4r'IeCKatr

3II&9I4MOOlrb paSO'r'r,r; C$OpVylU4pOIiaIILI ITOJTOI(eII14rI, BLIIIOCIIMLIe Ha 3aIIII4',t'y;

rrpHlrci(cIILI pc3yJrrifa'r'r,r atpo6aryuvr pa6o'r'r,r; Kpa'rKo orrr4carrbr crpyK'r'ypa Lt

2

col(epxarrac paSo'n,r.



B IrcpBofi rJIaBc [peAcrar]JreH anarrkrrtrqecKr,Ifi o6sop pa6or sapy6eNuux

routtartzti (Ilocing, Airbus a Sikorsky Aircraft Division) n o6:raclu o6ecueqetLrtr

IIpoqIIoo'rtI Kollc'rpyxrlwit tts IIITM rrpra 71citc'tBw nadpoaxycrr4rrecKr4x rrarpy3oK,

rlpc/Io'I'anJIcIIa xltaccaQuKaIII4;I 3KcrrJrya'laqnorrrrbrx rroBpexl,ettrpt 4eralefi u: llKM,
o'r/(eJIbIIoe IiIIHMaIIrre yl(eJrerro rreoSrrapyxr4uaeMr,rM rroBpelKAeHrrflM, c$opuapoBalrbr
trpuulu4rll,t o6ccueqelll4rr rrpoqrrocrlr xouc'rpyxqufi vr3 llKM [plr ileficrll'wu
naSpoaxyc'r'I4r.rccr(r4x rrarpy3oK, rrpe/(c'ranJrerrr)r pe3yrrr,Tarrr wcrrcrcaruwfi

3JlcMcll'raprrr,rx o6pa:l1ori vr3 III(M B Brulc :lanacaMocrn 4ccpopnaaquil o'r

llpr4KJraIrrrr]itcMbrX rra|py3oK.

Bropan rJraBa nocBllueHa pa:pa6orKe MareMarurrecKofi rrroAenu c noMorrlbro

xo'ropofr [por43r]ol(r4'rorr pacqc'r' o'rKJrr4Ka Korro'rpyKr{IaIa Ha nz6poaxyc'ruqecKoe

Bo:rMyrllclrne. I Ipor,rsneTlerr pacqel o [pr4Mcrrcrrr4eM Me'roAa r(orrer{Hr,rx oJreMeHTor]

paooMal'pl4naeMolo 'l'-o5pa:r1a c orrpe/(eJrerrr{eM co6c'rnenuux qac'r'or v $op,
xo:rc6arruri, a 'raK)r(e f I/(C. Pc:rylrr,'r'a-u,r pacqc'r'a naJrr4l(Hponar{r)r rro pe3yJrr,'r'araM

IIa'r'yprrr,rx [crrrrrrsrrufi 't'-o5pa:]rlon. /[orrorrru'rcrrrrrro [poBe/IeHa pacqelrrarr orlerrKa

Bllrflrrvtr i1e rf crla H a o'l'KJrurx'I- o 6pa:qa.

Il lpelr,eii rJraBe aB'rop our4clrna.er pe:rynr,'rarbr ycranocrubrx r4crrbrrartufr.'I'-

oSpa:r1ou, a T'aKxrc MClollHKy v /Iouyrrlcrrr4rr, rrparrrrrr,re /ln-f, oSecue.Iel{I4.[ orHX

Horrbr'farrafi. lla ocHonarrr4a pc3yJrr)Ta'roB ac[r,r'l'arrr4fi c/(erau BLIBo/l o pa3nl4rrlIoM

rroBc/(crrura odpa:r1on c TlctlreKToM w 6es Tlccf cx'r'a, a 'laKxe pa3Jrlrvrrbrx Mexaur43Max

rraKorrJrcrr14rr yc'lalroc'r'tror,r rlonpr;x/laeMoclr4 coo'rllerorncrrlro. /\tt rrarJrrr/uroc'ru

pc3yJrr,'r'a'rr)r I,rcrrr)r'r'auwit rrpe/lclarJrerrr:r'raKlKc r rpa$uvecKoM IrHAe c [pHMeIIeIII4eM

(ro'r'oarrrrapa'ra, 'r'onaolpa(la v nnSpo'r'epnaolpa$ran. llo pe3ynl'raraM ucur,tranHfr

r o c'rpo erl a Kp 14 rlalt yc'raJl o c'r w' l- - r>6p a:JI Io Il us ilKM.
LIe'r'rcp'r'as rJraBa co/(cp)r(H'r' oIIHcarILIc [paKTHrIecKofo rlplIMeIIe]II4-rr

pa:paSolarruoii MeTOnrrKrr rrpoBc/Icrr14 rr pacLre'r'Ho-3KcrrepHM9H'f ilJrLrrbrX

r4ccJro/(oBauurt Mexarrlr:rMon rraKorrJrcrrr4rr yc'larroc'r'rroil rroBpexl(aeMoc'r'r4 o'r

na6poaxyc'rarrccKoro nos/IeHc'n;Hrt rrpr4 rrponc/lcrrHH paSor rro o6ocuosarItaro

aKyclr4qccxoii rrpoqrroc'ru oJrcMcrrlou rrJrarrcpa Hs IIITM B paMKax ceprncpr.rxa\w
caMoJrc'ra MC-21 . llpa oroM aKyc'rur{coKrre Harpy3KH orrpe/Ienq.rrr4cr,

3KCIICpI4MCII'faJIbIIO IIa CaMOJTC'fe, O'r'rflr14K KOrrCTpyKrII4rI p&CC9Lr[btBAIrQtr, a

pe3yJrL'r'a'r'LI paclrc'ra rroi {'rnepx()\aJrvcb rry'r'eM ucrrc;rcantwit o'rxeJrbrrr,rx .racrcfi

caMorc'r'a r pcr;epSeparlaorrrrou xanacpe PIt- 1 500 (OAy (IIAI'I4)).
B 3aKJIIoqeIIHI{ ilaoccplallaotrlrorl paSo'r'r,r au'rop rrp14Bo/{}r'f rroJryr{errrrLre

pe3yJrr,'fa'r'r,r.



3aMe.rarrufl rro lluccepraquorrrroii pa6ore

IIo o$opru.rrerlurc arrope$epara 14 Aucceprarluu raMerorc{ cJreryroqr4e

3AMCIIAHI4'I,

1 flpu ouwcaHwr4 olpyK'rypbl l(uccep'ralu4olrrroil pa6o'r'r,r u anropedtepare (c'rp.8)

yKa3aIIo, q'r'o clraooK Ircl'oqrruKon Br(Jrrolrac'r n ce6r 65 HaaMerrortauwi.t, B lll4oceprarJvrkt
(.'.p.12) - 86 ttaauettonarrari. Oax'r'a.rccKa orr[cor( r4crorrrrr4r(oB r]rorroqael n ceSt 68

IIaI4McIIotlaswtii. I IoTlcvra'r'alIIIOC KoJrl4Lrec'r'ro pHoyrrKon raKx(e o't'Jrr4r{acrorr B

anropc$cpale (tl5 rrn'.) u ri /tncccpl'artr4r{ (86 urL.).

2 IIa crp.

I}LIIIOJIIICIIO. . . )).

16 an'ropecfepa'tq n nepnoM aSsaqe orreqarKa ((...8 Sruo

3 I) arrlopccpcpalc rra c'rp. 19 uepcly'rarrr,r MecraMH ccr,rJrKr4 na Przcynxu 5 a) u

5 6): 5 a) - odpa:er1 6c: y)\apa;5 6) * o6pa:cr1 c y/taprrr,rM rroBpe)K/{e}II4eM.

4 I) an'ropc$cpa'r'c rra c'rp. 19 upu oilvcailvh Mcxarrr43Ma Mar(popacrpecKllBaHvrx

o6pa:r1a 6c: rra.ralrrrrolo rroBpclKltcfiwfl ilaila ccr,rJrKa ua PucyrrorcT, xorrr caM pI4oyIIoK

- pc3yJlr,Ta'r'roM orp a$ww o6pa:qa c rro.gaJrr,rrr,rM rroBp e)KneI-IlIeM.

flo cyu1ec'r'By Mo)r(rro cleJralr, cJreAyrorqr4c 3ar\{cqarrarr.

1 l) aH'ropc(repa'r'e lrpp{ orrrcaHW ar(ryaJrr,rroo'ru reMr,r (.'.p. 4) anrop orMer{aer,
qro caMoJrc'r'MC-21-300 c Kpr,rJroM r{ olrcperrr4cM t4:r llI(M B o'r'eLreolneunoff [paK'[r,rKe

5r,ur oos/lorr rlrrcprlbrc. O/(rraxo H:lnoclrro o co3llar:au Cw6IlVA znr. C.A. r{anrl,truua

rleJrr,rroKoMrro3a'frrolo caMoJrc'ra 1'llC-2/11'C vr3 yrJlenJlaolvKa, a raKlKe o plAe
rIpI4McII{CMLIX I} IIaOTOTIIIICC BpeMf OTqer{eCTIleIIIrbIX SeCnUlrO'rIIrIX JIeTaTeIIrIILIX

ar I r rapa'rou, r43r'o'louJrcl II ITTIX tzs I II(M.
2 Ilprz lrporre/Ielrr4r.r paclre'foB coSc'rseurrr,rx qacror vr Qop, xo.ue6arrufi

T-o5pa:r1on ar]'ropoM paccMarpunaJrcrr /{aarra:lorr qaclo'r o'r 50 lo 1550 fq (c'r'p. 15

au'r'opc(repa'La). 'fpcSye'r'crr rroqcrrr4lr), IrorICMy Ire paccMa'r'pl4Bancrr IIu3Koqacrorurtfr

/{UaIIa3OII, 'l'.K., IIalIpUMep, BO3/{yIIIIILIC IIHIITI)I MOfyT CO3lIaI}aTL aKyCTI4rIeCKOe

no3Myrrlerme ila qacro'r'ax Merrec 50 I'rI. 'l'axxrc rre pacKpbrr Borrpoc o nrvrrrrw Ha

coSo'rscrrnl,re qacrorr)r '['-o6pa:r1a Me'r'o/Ior] ero 3aKperrerrrz-s v [paKTr4qecxoff

/ (o r ryc'u4M o c'[a 3'r'o |o B Irr4 trrrr4'r.

3 llpra arraJra:rc pc3yJrb'ra'l'ori r4crrr,rrauu{l'-o5pa:qon (c'r'p. l12 uwcccpraqHu)
cr(a3arro, Lrro ((B paocMol'pcrlrroM /(Harra3orIc H3MeIIeIIHTI IIafpy3KI,I uaSrro;1ae'rcrl

twteiirtax 3anrrcr4Moc'r'r) ypoBucfr ol'xlvKa ila nxollrroe noa4efrcrBr,re)). O4uaxo u:
upel(o'r'anJrcrrrrr)rx Ma'roprraJroB Br4l(rro, q'r'o MaKcr.rMaJIr,IIafl Irofpeulloc'rr, Ira6rroAae'rcrl

Il ccpc/lr4rrc paccMaTpr,rBaeMo|o urrTcpBaJra rra|py3oK, rrTo MoxeT foBopzTb o

tlcltultciitloM xapaK'r'cpe clrn:nqccKolo rrpoqecca. 'I'axx<e cneAye'r orMeruTr,, vro IIKM
I,IMeIoT' Itc;tultclirrrrri xapaKTcp r43Mcrrcrrr4rr Mo/(yJlrr yrpyfoc'rr4 B 3aBvtcl{Moc'rtr o'r

IIaI'py:rKa (cria. Pucyrror 1 I'OC'f l' 56785-201 5). I Iclurrefirrbrx xapaK'rep o'rKrrr4Ka rpa
uzrule 'r'aK)I(e MoxtIIo rrpocJre/(Lrl'r, v3 Pucyrrxon i.30, 1.31 Ancceprarlau rrpa

4



4 IIponeTleIIIILIc all'ropoM I4cIIbITaIIHfl ilayc't'aJroc'r'r: ribrrroJrrrelrLr IIJTTI o6pasllon

c rroBpcr(/(crrHcM, rrarrecerrrrr,rM ro321ciicl'nHcM o 3rreprHei.i /lo 30 /{N, O/luaxo

IIoBpe)K/[errHrr o'r

B CI3'{3H C IIEM IIC

roBpexlleHVtrMIj,

sapySe>xrmre

IIaIIcoeHIrr,rMH uo3lleilc'rnueu c 3rrepruefi sr,rrrrc 30 /{x<,

5 IIco6xo71lIMo pii3T:rrcrru'rb, rrorreMy r{a lparpuxe c KpHnbrMr.r yc'rairoc'rn
'l'-o6pa;r1or; (Pacyrrox 4 arl'opcQcpala) 3rraqerrr4rr, roJryqerrHr,re Arrx oSpasqon,

IIoIrpcx/lcIIIIbIx olreprzeil 10 l{xr r}brrrro, r{cM rroorpoerr}rarr Rpr4Batr ycranoorr4 l\Jrtr

o6pa:r1ou, rronpc)Kl(crrrrrrrX :rrcplucii 5 l(>x. 3rraqeuae, rroJryrrerrrroc 71rx oSpa:r1a,

rrorrpoxilorrrroro erreplraei.i 20 i{x< r'aK)r(e Jrcxrui'rra KpHBoli yc'rarocr[, tlocrpoerruofi

71:u o6pa:rloB, rroBpelKllerrrrr,rx lrrcplvea 5 /{x<.

6 LIa Pacyuxe 5 5) anlopc$epaL'a rroKa3arro, r{ro err[x(eHrle coScrneuttofi
Lracrolr,r o6pa:r1a c yl{aprrr,rM rronpcx(/(errucM rrpoacxo/u{T rrpaKTaqecK}r lruucituo n

Morro'r'orrno. Olluaxo rro21o6ur,ui xapaK'r'cp rr3Mcrrcrrurr coSc'rncrluofi qao'rorr,r 5r,ul

:a(rraxcrzpoBarr w )\Jrtr oSpasrla J\]b 5 5c: rronpcx(/(cruux (Puoyuox 3 .3 5) nvrcceplaqraw).

IlcoSxo;tuMo pa3'r,rrolla'rb qcM nr,I3llalla 'r'aKarr oxox(afl xapaKTepvutvKa.'farNe Ire
,rcrro rrorlcMy 4na oSpa:r1a 5cs rrorrpcx/(errua (J\|o3 a j\fu4) I4McIor rpaKrl4qeoKl4 IllIBoo

Merrbrrrylo rraqaJrr,rryro co6c'r'Bcrrrryro qacToTy lro oTI.IoIIIeIII4Io Ko IlceM ocT&.IIbIlbIM

o6pa:r1ala - cM. 
-l'a6rrzrry 

3.1 l(prcceprarlur4.

7 Ila I)uoyuxe 6 ar;'ropccfepa'ra uor(a3arr oqal pa3orpeBa n IIKM, no:uararorqnfr
n Mco'r'c rrarranrrreloorr paociloeilvil B pc3yJrr,'ra'r'c'rperrar cJroeB, IIpz o'roM, ecJrr.r

I4oIILITaIIVfl ilA yC'faJIOC'fL IIpOBOI\I/JIWQL C yOKOpeIIHeM llo Hafpy3Ke, TO Te[IOI]arI

Kaplr4rra rre coorrlcrorriycr 4erac'lnln'cJrr,rroorr.r w 6yne'r 3aunxrarr, KpHrlyro yc'raJroc'r'r4

TIoIII>I'r'bIIlaeMI)IX OSpa:I1CX B 3OIrQ IIbICOKZX Irafpy3OK, r{TO MOX(eT [pI4I]eCTIr K

rreKoppeK'r'rroMy o[peAeJrerr]rr0 rpel(eJra BbrrrocJrr4BocTr4,

tt I Ipu orrwoatw arrpoSarlnr.r rrpe/(Jral-aeuori MeroI{rrKH rra [p]rMepe caMonera

MC-21 s I-Jranc 4 /{Hcccp'r'arlr4r.{ rrc pacKpr,r'r' r}orrpoc oIIeITKH oxpr4aeiraofi

SKCrrJryalarluorrrrofi rronpex/laeMoo'rr4 t4 rre rtorro KaK yrrul'brnaJracr) ox(r4llaeMaq

rlollpcll(AacMoo'r'I) trpu oSocrronarrar.r aKyc'r'Hrrccxoii rtpor{Hoora caMoJre'ra MC-21.
'l'ar>xc IIc rlpc/(oraIlJIcIIbI pe3yJrr)'i'a'r'br cpaBrrerrr4rr paclre'rrroro 3rraqerrH.s orKJrr4Ka

KoIIC'rpyKlI4nIIbIX oJIeMcII'ron MC-21 rra aKyc'rur.rccKae rrarpy3Ka c pe3ynbraraMn

vatfi,rrailwt4 otr4x 3JreMcrrloB u pcncpScparluoruroil r(aMepe PK-1500 (.rp. 152

/t14cccp'r'ar1aa).

9I) paSo're IIc paccMo'rpcll BoIIpoc o6ocrronatrtr rrpoqHocru 1p'ralefr as IIKM
IIpI4 COIIMCC'fIIOM llCVta',rSVm IICpCMCTITIT,TX aKyO',|HTIeCKHX, aSpOALIIIaMHT{CCKHX 14

/(onc/(orun4 KpHBr,rx l(o 'roqKr4 (0;0). An'r'opy cJrclloriaJro 6st yl(cJlr4Tr, Solrburee

BrruMarrH0 o6ocrronarrHro rrpHrrrrlro|o Aorryuerrr4rr o rrr4}refirroc'ra orKJrHKa.

no:r71crlc'r'nar

rrpoBol(r4Jracb

arlr4ac'rpolrrcJrr>rrr,rc cfnpnar,r paccMarpr,rBaro'r

c sllcplzcri lto 130 l{x<. Ileo6xolrrMo pir3brrcrr}rrr,

orlerrKa yc'ra.iroc'r'rroli ttpoqrroc'l'H o6pa:qon c

l{pyrux uaSpatlaorrrrr,rX rrarpy3oK (uarrpnvcp or Tl']lffi), a raKxe HeAocrarorrrro



rroJrrro paoKpr,r'r' Borrpoc o Me'r'ol(14r(c pacqe'r'a /(orryo'rHMr,rx sKcrrJryaTarlr4orrrrbrx

tIoBpoI(/{OH1111, y]9.W',IbrBaeMLIX B O6OOrrOBaIIHI,r IIpOqIIOOTH, r.ITO IIe CIIH)I(aeT IIeII}IOCTI)

paSo'rH v Moll(cl pacoMa'rpvual-r,etr n KaLrco'rBe Ira[paBJrerrr4fi ee AaJrr,rleiilrrefo
pa3Br4't:v|fl.

I3 rlcttov Mo)KIIo cKa3o'rb, q'ro yKa3arrlrr,rc 3aMeqalru, III4cKoJIbKo Ire oHuxalo'r
IICIIIIOCTI) /lI4COepTaqHOIIIIOfr paSo'rbr r.r rrC rlJrr4rrrol'rIa ee rloJrolKr.rTeJrbrryro orlerrKy.

3arc.lr rcqerrlr e ro Ar,r ccepra rluo Hrro fi pa 6ore

/{uccep'ralluorlrrarr paSora rrocBrrrqcrra r4ooJroAouarrr4ro pa3Br'tr4fl, uoBpexAcrrr4fr
cHJroBLrX aBha\W)rrrrr,rx Korrcl'pyKrlHii, r43r'oToBJrerrrrbrx vs [oJrr4MeprrLrx
KOMIIO:II4IlHorrrrr,rx Ma'l'epr4aJroB, rrpr4 rro3/IcficTr.w Br4'poaKycTurrecKr4x r.rafpy3oK r4

coo'r'BoTc'fByc]' crrerlr4aJrr,rroo'r'H 2.5.I4 <llpovnoc'm v 'fetlJroubre pelr(HMbr

J ICTaI'CJII)IIbIX iltItIBpaTOIl).

/{rzcccp'r'arlr4rr CcBacrr)rrrrona O.C. ,rnJrrre'r'crr 3aKorrqerrnoit v caMoororrreJrr,rro
IlI,IrIoJIIIcItttor,t ttayqllo-KnaJrracpraxarlr,rorrrrot,i pa6o'r'ou, n Kol'opofr pcrueua ilayqnatr
3a)\alla rro oSocrroBarrr4ro yc'r'aJrocl'rrofi rrpourroo'l'r4 aB[arlr4orfirbrx KorrcTpyKr\vii. r43

I lKM, aMcIoIIIarI 3rraqcrrHe )\Jrtr pa3Bwlvx caMoJIerocrpoelII4r. l{ucceprar\vtr
I43JIO)KCIIA'I'CXIII4I{CCKH I'PAMOI'III,IM 

'I3I,IKOM, 
JIOI'HqECKH CTPYK'|YPHPOBAIIA IO I'JIAI}AM.

pc3yJ I r,'r'a'r'I>I u r,n I o JrI I eII Ir o ii p a6 o'r'rr.

/{racccp'r'arlr4rr coolncrclnyc'r' nccM lpcSonarrr4rrM (Ilonoxerrr4rr o npr4cyx( ilefivrLl
yqcrrbrx c'rcrrcrrcfi)), y'[rrcpxrIIerrlrofo roc'farroBJrerr14eM ilpar]14'r'eJrr,cTI]a PO oT

24.09.2013 J\1b842 (n pcl1axrlr4r4 o'r 16.10.2024 J\bl382), a ee aBrop, CetiacrbrllloB
Ou;lzrrrr Ccprccrut.r, 3acJryx(r4nael' rrpr4oyrrl(euvfl yqerroff aretre]rn KaHl\wuara
]'Cxrrr4rrecKr.rx rrayK rr() orrerlHaJrr)rroc'rH 2.5.14 - <IlpoqHocrr, H Te[JroBbre pexr4Mbr

Jrcl'a'teJII)Irbrx atIIIapaIoB)).

CBcilcrrurr tr6 oprarrn3arlrlu:

Axtlaottcplroe oSltlcc't'no <l Iay.lrro-IIpoI43no/[c'rl]cIIIIoc rtpci{rlpr4tril4e ((A3pocI4JIa))

(AO (llllfl <Acpoculra>), 142800, Mocronorax o5rr., r. C'i'yrrzrro, yJr. I(4arrona, 6;
'ret.:'t7 (496) 642-80-85; c-rnail:
a/lpcc o(urlaarrr,r ror-o caitt a B oera <<trth n'epr rc'r'>> : www. aerosi l a.ru

Cncilcrurfl tl6 aBl't)pax o'r'3r,rBa

LInartos Ap'renr Ilurcr'oponu.r
I Ianvcuouarlr4c oplarrr4:larluu: Axrlr{orrcprroc o6rrqccrro <I Iay.rro-rrpor{3Bol(crBerrrroe
rrpc/trrplrs'r'uc <A:pocr.rrra)) (AO (l Il Il I <A:lpooalra>>).

f{olrx<rtoo'r'r,: 3alucc'r'a'r'cJrr, r'Jranrroro KOIIc'r'pyK'ropa rto aBLIaqI,roIIIIbIM r]I4rITaM vr

nurrloBr,rM r lpco6pa:o Ba'r'eJ rrrM.

V.{etrarl o'rcrIeIIb: Karrl(r4Iar rexlrarlccKprx rrayK.

lIo.t'r'orrr,rrl a11pcc: 142800, MocxoncKa.fl o6Jr., r. Crynauo,
'l'crr.: 1- 7 (496) 642-80-851o6. 4*00, e-mail: vintr

yl. )K4anoBa, nJr. 6.



rleHrpa

. He4ocerun

20 2f rop

OT3bIB
Ha aBTope $ ep ar ALl c ceprall uu C esacrb-rrHoBa @nnprnua C epreenu sa Ha reMy :

(3AKOHOMEPHOCTIIPA3BI4TI,lfl IIOBPEXAEHnilIuCIIJTOBrTX
SJIEMEHTAX ABITAIIIIOHHbIX KOHCTPYKIIIIfr Ils IIoJIITMEPHbIX

KOMTIO3IIqI{OHHbIX MATEPI4AJIOB UPN BO3AEfr CTBI4I4
BIIBPOAKYCTATIECKI4X HATPY3OK>>,

npeAcraBleHHofi Ha coLIcKaH[e freHofi creuenpr KaHALrAara rexHuqecKr.Ix HayK rro
cneIII4€urEHocrLI 2.5.L4.llpovHocrb I4 TenJroBbre pexlrMbr JrerareJrbHbrx alnaparoB

Anrope6epar ArlcceprarlLrn @.C. CesacrrsHoBa npeAcraBJrrer co6ofi
cepbe3Hylo Haf{HyIo pa6ory, rocBtIrIeHHyIo aKryalrHofi npo6lerrae o6ecueqenuq
AonroBeqHocrn Lr HaAex{Hocrrl aBr{arIr4oHHbIX roucrpyxqufi vr3 rroJrlrMepHbrx
KoMIo3HIILIoHHrIX Marepl4€uroB (ltr(M) B ycnoBr{flx ua6poarycrrarrecKoro
Hafpy)KeHH.n.

Arcrya"rrrHocrb rr HayqHafl 3HaqrrMocrb
Teua ALIccepraqI4I4 rIcKJIIorrrlTeJIbHo aKTyuurbHa B cBere aKTIlBHoro

BH€ApeHLITI IIKM B aBLIacrpoeHple, oco6enno B KoHcrpyKrllru rpaxAaHcKr,x
caMoneroB. Aerop o6ocnoeaHHo yK€t3brBaer Ha HeAocraroqHyro Lr3) reHHocrb
ycritllocrHblx xapaKTeplrcrr4K KoMno3r{THbrx roHcrpyrcqzfi rro cpaBHeHr4ro c
MeTaJII4qecKLIMLI aHaIIOraMLI, rITO AenaeT AaHHOe UCCneAOBaHue nOCrpe6OBaHHbrM
KaK c HayrHofi, TaK rr c [paKTlrqecrofi TorreK 3peHlarr.

MeroAolrorrrfl rr noAxoAbr
Pa6ora [ocrpoeHa Ha KoMnJIeKcHoM pacqerHo-sKcrrep[MeHT€rJrbHoM

rroAxoAe, BKnroqaloqeM :

paspa6orKy Lr BanHAarIZrc MareMarkr.recKofi MoAenr{ Ar{HaM[qecKofo
oTKJrr.rKa KoHcTpyKqur.r c r{eroM 4esemon;
npoBeAeHr{e ez6paquoHHbrx racnrnanufi Ha rlrrroBbrx
c oeAr.rHeH us. <<o6tuuBKa- crpr4Hrep > ;
rrpLrMeHeH[e coBpeMeHHbrx MeToAoB Hepa3pyrlaroqero

o6pa:qax

(nz6porepnaorpa0zr, roMorpa$ux, y3K) AJr.rr MoHlrroplrHra pa3Bprrr4t
uonpex4euuft.

Tarcofi rroAXoA coorBercrByer coBpeMeHHbrM
npoqHocrr{ r{ Ar4HaMr4Krr KoHcrpyrqnfi r4 rro3BoJrrer
BOCIpOLT3BOAT{Mbre pe3ynbTaTbr.

Hay.lran HoBrr3Ha rr rrpaKTrr rrecKaq rlenuocrb
Hayruar HoBr{3Ha pa6oru 3aKJrroqaercr B:

1. Pa:pa6orre MeroAr4Kr4 lrccneAoBaltrfl MexaHr{3MoB 3apoxreHrrf, u

KOHTpOn-'I

TeHAeHTIHTM B o6lacru
rronrrHTb AocToBepHbre r{

Ki,".*4

p a3Br4rnfl rroBpexAe rruit s IIKM.



2. CosAaHLIIa vr Banu4lar\Lru pacr'ernoft MoAeJrr{, yqlrrrrBarorqefi nalzvne
ge$emon.

3. llonyreHnz yHHK€uIbHbIX gKcrreplrMeHT€urbHbrx AaHHbrx rro

:Fcr€trrocrHhrM xapaKTepLrcrLTKaM KoMlo3r4THbrx coe4uHenuft .

llpaxrnuecrar 3Haql4Mocrb pa6oru 3aKJrrcqaerc{ Bo BHerpeHr{rl
pe3yJrbraroB B rrpoqecc cepru$zlca\w caMoJrera MC-21-300, .rro roAqepKuBaer
lpurla4uoft xapaKTep vccne.4oBalr4s. vr ero HenocpeAcrBeHHyro nonrcy 1.ns
orerrecrBennofi aBlrarlraoHHofi uporubrruJreHHocrlr.

3aNre.raH[r r pa6ore
r B anropeQepare HeAocrarorlHo no4po6Ho pacKpbrrbr orpaHvlreHufl

IrpLIMeHtenaofi vo4ella (naupllMep, yqer nerzsefinux sQ$erroB, TeMrreparypHbrx
rd3MeHeHr4fi u r.a.).

. MoxHo 6rno
crarncrl4.{ecrofi
IrorperrrHocreft.

3arc.nro.teHne

ObI 0onee AeTiuIbHo oIII4CaTb

SKcnepr{MeHT€urbHbrx AaHHbrx 14o0pa0oTKr{
MeroArrKy

orIeHKr4

AaropeSepar AeMoHcrpr{pyer srrcorHfi ypoBeHb naytrofi pa6orrr,
ooorBercrBl4e Aucceprallpru coBpeMeHHbrM Tpe6osaHra{Na 14 ee 3HaqkrMocrb An-rr
pa3Bkrrufl orellecrBennofr aBI4aIII4oHuofi nayxu u [poMbrruJreHHocrz. PesyJrbrarbr
pa6oru I4MeIor BaxHoe reoperr4rrecKoe u npr4KnaAHoe 3HaqeHue ) a
IrpeAJIoxeHHbIe MeroAbI Lr noAxoAbr Moryr 6urr yclerxHo rrpprMeHeHbr B

4anrnefi ruLrx HccneAoBaHLrrx r{ npoeKTax.

flzcceprarlufl saanyxl4Baer nrrcorcofi orIeHKLr, a ee aBTop - rpkrcyxAeHr4t
yrenofi creneHl4 KaHAHAara rexHlrqecKux HayK rlo cnerlr4anbHocrpr 2.5.14.
Ilp ovHocrb u rerrJroBbre pexr,rMhr JrerarenbHhrx annap aroB.

PacqeroB W E.A. Marneee

O.B. AnapeeBa

rrlecrBo <Ypanrcrufi 3aBoA

.\'

Orsrrn noAroroBr{n:
Ifaqamnur orAeJra
AO (Y3fA>, r.Q.-M. H.

2025 r.

Ifo4nzcr EsreHlrs Anercan4poBr,rqa aBeprrc:

I{aqanrHraK ynpaBn enr4fl.

KaAp o Bo f o aAM HHr{CTp krp o BaIJkrfl .

l\O (Y3fA>

HauueHoBaHr{e opraHu3arl[[:
rpax(AaHcrofi anuaquu>>

Ilo.fronrrfi a4pec: 123308, r. Mocrsa, [pocreKT Mapruana Xyrooa, lcl
1[e.neQon: +7 (495) 122-25-33
S.rrercrpoHHafl [orrra :

Cafir: uwca,ru
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