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Bsrcoral rBepAocrb ,n 
""p"o.foftrocru KepaMHKH B

coqeraHHil c orHocltrelno ue6orruofl nrorHocrbrc Aen+ror ee nepcnenTnBftbrM
3arIlHTHbrM MarepuaJroM npH npoeKTHpoBaHHH paSrinuHurx KocMHr{ecKHx
annaparoB, oco6esHo MHoKparHoro noJrb3oBanua. B cdsgu c erHM aKryanbHa
npo6rer,aa u3yqeHHr ee crofirocrn K BbrcoKocrppocrnorvry yAapy vl

npoHuKarcrrleMy sogAeilcrsr4lo x(ecrKnx uereoputuux qacruq. Huxe
aHanmHpyercr MexaHu3M pa3pyueHHs KepaMuqecrcofi hperpaau rolulnuofi 11

)KecrKl|M UHnr,rHApl4qecKHM yAapHuKoM rrlaccoft M p,ttl cnyqafl HopMaJlbHoro
yAapa co cKopocrarc Vo.

B uoueur yAapa or nuqeBofi noaepxuocru] nperpaAbt HaqnHaer
reHepnpoBarbcr BoJrHa Hanprx(eHHfr c)Karnfl. Tax xarc p rcepaunre B cflny ee
xpynKocrr{ He p&rBr,tBarorcr 3Haqr.treJrbHbre nnacrnvecdue 4eQoprr,raqHlt Aax(e
npn pa3pymeHne, ro nepegur.rft Qponr Hecer Hanprxeuilr

,llitPrE P,
Gn = 7!- ,:: Vi," 

,,1 .E,F', l- ,J Erp,

rge Er,E2 - MoAynH ynpyrocru MarepnaJroB nperpaa{r n yAapHnKai p,, p2 -

nrtorHocrn MarepuanoB nperpaAbl r,r y.Uapur,lrca, coornefcrBeHHo.
rlpu gocrux(eHHH Qponror,l BoJrHbr nanprxefin n c)Karufl rurrHofi

noBepxHocrH npeFpaAbr npoH3xoAHT ee orpaKeHEe n rpaHc$oprvraqHr tB BoJrHy
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HanprxeHrdfi pacrrxeHnr, Koropafl pacnpocrpaHtercs n o6par{orrr HanpaB-reHnu,

nntepQepnpyr c naAatoulefi sorHofi HarlptxeHnr ix.arnfl.'forAa cyMMapHoe

HanpmKenne B nporsBonbHoM ceqenun nperpaau []
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rrc o"(z)- HanprxeHue cxar'r B MarepuaJre KepaMHKr , .al"""n z B MoMeHr

npuxoAa B Hero orprx(eHHofi sorHH HanprxeHuf, pacrexexltn t=(Zn- zlt"
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MrrAeneBa ceqeH[rr yAapHHKa.
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2h- z
Pacc*aorpnM Mo eHr BpeMeHH 

"= 
, (puc. r). Marepnaa

npenpaAbl flepeA yAapHHKoM JIeBee ceqeHut zt HfxoAI,ITct B c)KaroM
cocTotHHHn, npaBee B pacTrHyTO
pacrrxeHHn oo\2,) paBHo Aonyc
Tpeul,tHa! HapyuaeTcr cnJrotl|Hocrb -
6yayr Becrtd ce6r asroHoMHo. flpr.rve
pacnpocrpaHeHHe Qponra BoJrHbr H

nponrofi4er orpDKeHHe BoJlHbl Hanpt
ee B BonHy cxarr,tf,. flpn erou coorserc
BK 6yry
nep or(t

NOJtOB

B CeqeHfifi zt paBHA:

o,(d= o,[, - *o[- ?#t, -.)]] = lol' '

JpeIuI'rHbl

orxyAa KoopAnHara BeporrHoro o6pasoeaunt neprofi
npr npo6rrun

(4) Z,=h.#'4'-*l

o6pasoaaHrae rpeq,Hbr B ceqeHn, z, - ueo6xoar"ir" Ho He Aocrar,oqHoe
ycnoBHe oSparoeanur B HeM orKoJrbHor-o pa3py ,ex"f. ,{onolHureflbHbrM
ycnoBHeM Anr nocJleAHero rBrrercr HaJruqHe rper.rluH u no 60noeofi
noB€pxHocrH qHnlrHApa AHaMerpoM d0. r| cr,r ry orfcycTBr,rq pa3BiHrbrx
nJracrHqecKnx aeo0pruaqufi e BorHe, pacnpocrpaH rrcqa]scq o npaoofi qacru
nperpaAH, BOrHa Hanpr)rceHr,rfi pacrrxeuHfl HMeer nocforr-lnyro aMr|nHTyAy
o"(z)= ,[olo u reHep'pyer Ha 6orosofi roBepKHocrn yngMsHyrofo qranHApa
KacaTerbHbte HanprxeHr,tr t HTeHCHBHOCTbT:
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flpu nu nol neH He ycJloBufl
H COOTBeTCTByroqee 3HaqeHHe zl " 

>l"l B nperpaAe peanrcyercr ruruHuE orKorl
onpeAenHTcr TaK:

B nperpaAe
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fIoAAeficrsneM 3Toro HanpflxeHufl Ha UHIHHApH

d, 6y lyr reH epnpoBarEcfl KacareJlbH bl e H anps xeunn f2],
onpeAeJreHHbrx yc.noBnlx npt,tBecrn x o6pa:onaHnrc n

KacaTeJrbHoe HanpsxeHue, yqHTblBalouee
cyMMapHoro HopManbHoro HanpffxeHnfl (6) no 1:rnre
onpeAennrb raK:

noBepxHocTl,l

e Moryr npH

. flpnne4euHoe
pacnpeAeneHHt
qacTtt. MoxHo

s resofi qacr'l FperpaAbt HMeer
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Tenepu ycnoBne o6paroraHur npo6xn

Br4r T,,p >lTf r vtJrv,c yqeroM (6) u (7):
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ButnonHeHne ycnoBufl (8) n conorynHocTl.l c (4) n (5) lorjra'recKh o3HAtlaer

nonHoe npo6ntne yAapHHI(oM nperpaAbt B 3oHe II n Qasono{ nlocroctu nt
(pncynox). 

I

Eclu yclonne (8) He BbtnorlHsercfl, ro s resofi lacrn nperpaAbl
Bo3MoXHbt MHoxecTBeHHbte noBTopHbte orl(onbt, l,t noJIHoe npd6nrne nperpaAbl

Moxer nponeofir'n, HanpuMep. B 30

orMernTb, qro B 3oHe III paspyueuue r
TaM HeT H MeHblUat no cpaBHeHuIO

HanprxeHr4il npn $r.rxcnpouanHofr n
o6pasonaunro npo6xn. Bpeur neP

nocneAyrcqnx) o'rrcoron /, (pncyHotc

MoxHo onpeAenhrb 6er nprHqntt[aJIb
ypanneHnfi . c coorBercrBylou-u,tMH HM HaqaJlbHsrun ycnonna$n.

Taxuu o6pasou, noKa3aHo, qro pa3pylxeHMe KepaMr'r{ecrofi nperpa/{bl
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MOXer npo}|3ofiTr,t 3a cqer MHO]KeCTBeHHoro orKoJra eb ruurunofi qacrn
Aefi crsnr orpaxeHHux pacrrrt{Barculnx uanptxeuufr n

renep[pyeMbtx sonHofi nanpnxenrfi cxarur. ]CSopr,aylnpoBa

B€pof,THHe KOOpAHHarbr cegeH||fl nperpaAbr, B Koropbrx iosunraror
pa3pyueHrr.
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The mechanism of performatfon of the
lining of aero-space vehicles

Victor Baranov, Igor Lopa, qhrhto Christov,
Zwezdelin Chiwikov l

(Summary)
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