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Ha Al4cceprallmo Haconoea (De4opa An4peeanva Ha cozcKaHr4e yueuofi crerreur4

r\a.nAAAa r,a .r'exHI4qecKI4X HayK
Ha reMy <<zccre40 BaHLre 4e$eKron KpenelKHbrx orBep cr uir upaspa5 0rrca

cuoco60e cHrDKeHrrr ux BrruflHprfl HaHeayulyrc cnocoSnocrr
enoKcl4yrnellnacTl4KoB), ilpeAc:raBJIeHHyIo Ha coI4cKaHI4e yveuofr cTerreH7

KaHALTI.UTa TexHr4qe cKLrx H ?yn
ro crerlkrarrbHocrLr 05 . 1 6. 09 - <Marepr4anoBeAenze (IaaiurrHocrpoeuze)>

ArcryannHocrb pa6orrr. |l[olznaepHrre KoMlo3r4rlrzoHHbre Marepr4aJrbr

(ftrtM) Starogapn cBoI4M BbIcoKIrM rroKa3areJr.f,M yAeJrbHbrx xapaKrep LrcrvK
KoHcrpyKrII4oHHbIX tt QynrcqaoHalrbHblx csoficrB r4 Bbrcoxofi rexnoJrorr4r{Hocrtr{

cnoco6os nepepa6orl(14 B v3l\envrfl la MHorr4M HeocrropuMbrM rrpezMyruecrBaM rro
cpaBHeHWO C TpAALrrryoHHbrMr4 .Merzurrl4tlecKIrMkr .MarepuanaM| BCe rxl4pe
TPI4MEH-SIOTC' B PA3NI4IIHbIX O6IACT.qX TEXHI4KI{, NPE)KAC BCEfO B

€ISpoKocMz'recKofr npoMbrrlrneHFloculz. Biraecre c TeM, ecr6 prn ocodeunocrefr
IIKM' TaKI{x KaI( -f,pKo BbrpDKeFI:Hafl aHu3orporru-rr MexaHtrqecKzx, TepMoy[pyrrrx
v Apyfr4x cnofrctn, orHocI4TeJIbHo JrerKar rroBpe)KAaeMocrb KoMllo3\rrrlbrx
KoHcrpyKyuit ttpu nos4efrcrBkrv HepacrlerHblx Harpy3oK (nax nprz rl3roroBJr eHr4r4,

raK kr B sKcrnyaraguw). lloarouy npv paspa60rr<e coBpeMeHHbrx u
lepcneKTrrBHbrx o6pa:qon rexHzKlr c uzpoKI4M rrpr4MeHeHI{eM rroJrr,IMeDHbIX

KoMrlo3zroB neo6xo4zlro kIMerb pa^:paSoraHHbre Marepr4aJrrr, o6naAarourze
rloBbrlrreHnofr crofiKoQTblo r o6pasoBaHrzlo 4e$eruon c o4nofi cropoHbr, a raKxe
IrpoeKTZpoBaTb KoHcTpyKUIzII, MI{HztMaJIbHo Hapymafl IIpI4 OToM HalrpaBneHHbre

c'rpyKTypbr KoMrlo3rrllrroHHoro Marepbrana (ornepcrzx, Bbrpe3br, rroJryqaeMbre

MexaHr4rrecrofi o6padorr<ofi) c 4pyroii.
B Aa'nofi paSore paccMarpll4Balorc-s noAxorbr, Koropbre Bo3MoxHo

KOMTIJTeKCHO npI4MeHI4Tb B CJlyqatll, KofAa cHI43I4Tb KoJrl4rrecrBo KpenexHr,Ix
SJIeMeHToB KoHcrpyKIII'IoHHbIX yrne[.[ac'r'4KoB, a 3Haqvr Ir nonyrreH'e ornepcrzfr
B Hr4X MexaHr4qecrofr o6pa50ffiorz, ue [peAcraB rrfleTcflBO3MOX{HbrM.

XaparcrepvcrnKa coAepr*aHrrfl pa6orrr. co4epxanue pa6orrr u
paccMaTplzBaeMbre BolIpocbr c:ooTBeTCTByrOT IIacIIopTy yrasanuofr
cileqrr aJrbno crz0 5 . 1 6. 0 9 - <Marepr4aJroBeAenue (naaurr4Hocrpo eHze )>.

KaHALrilaTa TEXFIZqECKIZX



Z

[zccepraru4oHHat paSota c.crozr r43 BBeAeHr4,r, rrflTr4 fJraB, BbrBoroB Lr

crrrrcKa nr4reparypbr. o6qzfi oSreu Ar4cceprarlr4r4 - 151 crpaHr4rla

MaIrII4HorIrrcHo|o reKcra' BKrroqa-f, 79 pucyut<on, 18 radnzq, 88 uazuenoeaHrarz e

clrrrcKe LIcroqHIrKoB. Anrope$epar IrpkIBe.qeH rua 23 crpaHr4rlax, BKJrroqar I l
pr4cyHKoB,2 ra6tulq.st.

Bo BBeneHr{rr noKa3aHa aKTyanbHocrb peuaeuofi npodneurr,
csopvrynr4poBaHbr rlenb padorrr v JrorrrqHo BbrreKaroqze kr3 Hee pe[raeMbre

3a[a\u' floxagaHrl Hayrrnafl HoBId3Ha, [paKTr4rrecKa.s 3HaqaMocrb pa6o6r Lr

ocHoBHbIe rlonoxeHl4t paSorrr, tBbIFIocI4Mbre Ha 3arr\ury) AocToBepHocrb Lr

o6ocnosaHHocrb pe3ynbraroB l4coneroB alLrfl, nzqnrrfr BKnaA corrcKareJr-fl H
anpolaryux pa6orr,t.

locronepHocrb pe3ynbraroe'secreqtrBaerc.s npr4MeHeHr4eM craHAap,rHr,rx

tIoBepeHHbIX vr arrecroBaHHblx cpeAcrB zsvrepenzfi, I4cnonb3oBaHrreM

coBpeMeHHbrx MeroAoB I4ccJIeAoBarrLrfl, TaKr4x KaK

cKaHtrpyrc ula.f, K an opr4Merpr4r (ACK ), az S S ep euqzanrHufi

(AMA), peHrreHoBcKar rouorpa{rux, upo$znoMerprr{, uH$parpacHafl (rIK)
repMorpab^r, a raruKe I4CCJIeAOBaHI4eM 60Jlburoro Korr4rlecrBa o6pa:qon,

T4MeIOTIHX
I43fOTOBJreHHbrx c npr4MeHeHr{eM o60py40n aHufl u frpoqeccoB,

coorB ercrByroulkr e Merp onofzqecKze SKcneprrr3bl r1 05ecue.{eHae.

B uepnofi rJraBe npeAcraBJreH odsop oreqecrBeHHbrx u :apy6e>r<Hrrx

rlayrlHo-TexHl4rreoKl4x vcror{HuKoB Iro npo6neuarl4Ke 3a1aq, cB.f,3aHHbIX co
OHIDKeHI4eM Hecyulefr cnocoSuocrz Ir ocraroqHoro pecypca ger:arrefi r4 y3noB r43

KoMrlo3rrroB, BcneAcrBl4e oSpasonaHzx 4eSer<ron npor43BoAcreenHofi 14

sKcrrnyaraqzounofi npl4poAbl nput\4eHkrreJlbHo K 3oHaM, rrpr4MbrKaroulr4M K

SJIeMeHTaM MexaHI4qecKI4x coeAzHel{uiL Ha ocHoBaHI4v aHarrkr3a lrzrreparypHbrx

AaHHbIX rloKa3aHa Bo3Mo)KHocrb AaJlruefiruero a3blcKaHr4x eS$exuzBHbrx nyrerZ
perrreHr4t 3 aA aq flo cHaxt e l]'l1.ro B IrLrflHVfl np ov3 B oA CTB eHHbrx LI 3 KC [nyarar]I4 o HHbrx

B OTBepcrI4'sx MOHOJII4THbIX KOHCTpyKru4oHHbIX sfroKcr4nHbrx4eSexron

yfnenJracrr4KoB Ha Hecyu{yro clIoco6nocrr aBr4arrLroHHbrx KoHCrpyrcqufi .

Bo nropofr rJraBe coAepxalrcr cBereHr4.s od o6rerrax v MeroAax
I'IccJreAoBaEnfl' fnx paspa6orrz 14 oIIeHKr'r Marepr4anoBeAqecKor-o roAxo.^a K

az$SepeHqrranbHat

M exaHr4 qe crilfr anarrvs



pelrreHI4ro 3a\aq rlo zccJIeAoBaHI{Fo Blrprfl:rrLrfl MoAI4$I4KaropoB Ha AeSeKTHocrr)

orBepcrl4fr n ornepxAeHHblx cBt3yloqvx u yrnelnacrr4Kax Ha r4x ocHoBe co3naH

3Kcrrepl4Menranr'Hrrfr rrao4elumrfi Marepuan Ha oeHoBe cMoJrbr e/J-20,
uo4zSuqvlponauunrtfi HaHopa3MepHr,rM rroporxKoM areapura ur4HKa. iltrx
nrtpaSorrur KoHcrpyKTI4BHo-TexHoJror?rqecKoro rroAxoAa rro ycraHoBKe

rloAKpenn-flrculefo sJIeMeHTa B orBepcrr4e r4ccneAyerc.rr raKr4e rxl4poKo

npl4MeH'fleMbre B aBllaul4oHnofi lpcllrbrlrrJreHHocrl4 onoKcl4AHbre KoMIro3IrrbI KaK

yrnennacrzK MapKI4 BKy-30 vr c'reKJlorlJracrr4K MapKz BnC32. llpzno4xrcx
ocHoBHbIe MeToAbI, I4cIIoJIb3oBaHI{bIe npI4 II3TOToBJI eHLIvt oSpasqoe. Cronr
orMerlrrb AocraroqHo rrrl4por<Zfi crrexrp MeroAoB Hepunpyrlaroqero KoHTpon.f,.

orueuy [pI4MeHeHI4e B p€t3yMHoM Lr o6ocnoeaHHoM KoJrr4qeorBe MeronoB

I(oMrlblorepHoro MoAenI4poBaHLrtt (uanpzuep, KI4Herr4r{ecKa-s MoAeJrr,

orBepxAeHz-q itao4aSzqkIpoBaHHbD< cB-a3ylorr]r4x, MoAenr4po BaHue MeronoM

KoHeqHbrx sJreMeHroe (MK3) npznoxeHhrfl Harpy3oK rc oSpasqau).

B rperrefr rJraBe npr.BeAe,Hbr pe3ynbrarbr r4ccneAoB auufr qerreBoro

uo4zSzqvrpoBaHr4fl 3noKcl4AHofi uarpzr{br 14 yrnelnaarr4Ka Ha ee ocHoBe. llouznro
yqera BO3MOXGIOfO Blrl/rflHkrfl. Ha rexHoJlofl4rrecKI4e U SKCfIJryarauI4oHHbIe

ceoficrna, rroKa3aHo, r{To B AI4ana3oHax MeHee 1,0 0/o nosx.{oxHo nonyqzrr esQercr
ynyqlxeH[fl yanoBzfr rraexanz'IecKofi o6paSorrv [pu odpasonaHr{r4 orBepcrufi co

cHrrlKeHI4eM MaKCI4MaJIbH6IX AOCTr4fae\4bIX TeMneparyp rrpu pe3aHLrkr, a raKxe
cHI4)KeHr4{ 3Har{eHnfi ruepoxoBarocrt4 B yrpeHHrzx rroBepxHocrefi orn epcrufr ua
BeJII4qI4Hbr Ilop.sl{Ka 20 - 25 Yo u p,as6poca AaHHoro rroKa3are tx. C rroMorrrbro

UICCJICAOBAH!1fl O6PA^rqON METOAOM KOMIIbIOTEPUOfi rovrorpaSzz
IIOBbIIIICHNE CTA5UJIbHOCTI4 CTPYKTYPbI MATCPI4ANA BOKPYf KOHTYPOB

An_{ yKa3 aHHoro Ar4ala3 oHa KoHrIeH Tpt a\ufr .

B uerneprofi rJraBe 
''peAcraBJIeHbr 

pe3ynbrar6r oKcrrepr4MeHTarrbHo-

TeoperlrrrecKzx I4caneAoBauufr KoHcrpyKTrrBHo-TexHororzrrecKoro peuesr4.rr 11o

ylporrHeHlrro KpelelKHbIX orBepcrklii n yuerlnacrl4Kax c rroMotu;ro ycraHoBKr,r

KOMTIO3I4THbIX creKJlorrJracrl4KoBbrx BTyJIOK. lloxasaHa nprzHrlrrn uarrb1ar
Bo3Mox{Hocrb cHI'I}KeHI4-s 4efrcrnyronlI4x Harrpaxenzfi Ha KoHTypax orBep c1;uit c
loMolqbro troAKpelJltroqero SJreMeHTa, rlbrnoJrHeHHofo rr3 Marepuanac MeHb[rr4M

Bbl.f,BJIEIIO

ornepcrnfr



MoAyneM ylpyrocrl'I ' YcranosKa oJIeMeHToB B oTBepcrLr-rr ,,peArronaraeT._sTepMOKOMnpeccr4.HH'rM Mero^.M, K KOTOpoMy c$opuynr4poBaHr,rrlperbtBmeMbre rpe6onauz-4, paccMorpeHbr Bapr4aHThr nrr6opa Marepr4anoBsJIacrI'IqHrx QopuFoql4x sJleMeHron (o@3), KaK z3 roroBbrx [pon3BoAaMbrx
NPOM'I'trNCHHOCT'IO 

NPOSZTTE ft, TAX LI I43.OTOBN.'ICM'IX 143 MHOfOKOMIIOHEHTHbIX
KoMrIo3kII{uit' Paspa6orau v rIoKa3aH cxeMar wrec'Lr rznosorz TexHoJror uqecxufrrlpol{ecc ycTaHOBKI4 cTeKJrorrJIaQTkrKoBbIX

MeTOAOM. 
- ^ -r\Jrv'Jrqr'rrr'\urrblX BTynOK TepMOKOM'Ip.CCI4OHHLIM

B nsrofi rJraBe npoBeAeHa or{eHKa 4ocrzraenaofi eQ$exrznHocrr4
r(oHcrpyKTZBHo-TexHoJIofl4gecKoro 

rloAxora ycraHoBKr4 creKJrolJracrzr<onorz
rtrynKl'I [pLrMeHI'ITeJIbI{o K peanbHot)r yrnenJlacrl'IKoBofi 

4eraru4, zMerc,,.efi cxenayapMrrpoBaHr4fl' xapaKrepHyrc AJI' peryJlxpnofr 3oHbr Harpyx{eHH'rx KoHc rpyxquitrlepcrleKTzBHoro aBklalu{oHHoro KoMrrJIeKca. llpzneAeHo cpaBHeHr4e pe3yn6TaroBKoMrrblorepHoro MoAenapo BaHr4s',pa(lqerHo -aHaJrLrrr4.recKofi MoAeJrr,r <<3aryn.rerrr4flo'rBepcrLIt) 14 MexaHI4qecKI4x zcrrElTitHr4ri, 4arou1r4x [pr4eMJreMyrc cxoAr4Mocrb z3rraqeHr4e esQerraBHOCTrl lonxor;a fro Kpr4Tepr4ro yBerr4 qeHr4, uecyqeficuoco6noerLrHa20 -27 Yo - gt'_KoMrrr'rorepHoro MoAe upoBaHr4flu go 15 %o - noMEXAHZqC CKIZM ACII6ITAHLI-{M.

ocuosHrre Aocrr4x{ eHLrflpa6orrr [prrBeAeHbr B 3aKJrroqr4TerbHBrx BBrBoAax.llpaxrzvecKoe 3HaqeHr4e pa6orrr o6ycroueHo reM, r{To peueHHbre aBTopoM3'\arrrr Mofyr ruaftru cBoe [pzMeHeHrre B orpacJr.rrx agpoKocMr4qecKofo KoMrrJreKcac TpaAzIII4oHHo abrcoxoli 4onefi rrpr{MeHeHr4-f, [onr4MepH x KoMrro3r4ToB.
Pesynrrarrr pa6o*r 6.'ttu HeoArroKparHo AoJro)r(eH6r Ha Bcepoccv ircxux uMextryHapoAHbrx r<onsepea lfrrflx' ocl{oBHbre rroJroxeHr4.{ ony6nzxoBaH'r B 5Lr3na*Lrflx' BXoAtlqI4x B rleperreHb BAK 14 peKoMeHAoBaHHbr x rnnony6rzxo BaLrr4flpe3yn6TaroB Arrcceprar{aoHHrix pa6or.

llo pa6ore ueo6xo AnMooTMerr{Tr, cJreAyrcqr{e 3aMeqaHuq:
1' He Aocraroq'oe BHrrM aHve yAeJreHo croJrb eaxHofi npo6neue KaK oqerKa

ffi#ocrn 
paonpeAe rrelr4fl HaHorr€l3MepHoro nao4z$zraropa ro o6lenay



2. He o6ocnonan nrr6op pexr4Ma ynbrp'3ByKoBoro no:4eficrez.a rlpz
c o B M e rrle Hprr4 Mo [vQ zr< arop a c o cB.fl 3yro qzM .

3. rrpvr orIeHKe esserrunHocra rrao4z$zqzrpoBaHufl He AaH rrporHo3, KaKoBa

KOM[rO3r4TOB C MaTpLrrJaMkr Apyfr4x Tr{rroB.

pa6ore

rcoroprrfi

He yAeneHO BHIzIMaHI4€ r43HOCy

I4CIrOJrb3OBaJIC.fl rlpr{ I{3foToBJIeHI4I4

o6pa6aruBaroulero

SKCIIepr4 MeHTarrbHbrx

ona 6y4er Anr

54. B

rrHcTpyMeHTa,

o6pa^:qon.

llpzne4eHHbre 3aMerraHl4-a He oHrrDKaror 3Haqr4Mocrr4 rrpoAerannofi padorrr.

[ucceptaryux Hafrl4caHo 4odporHrrnr rexHI4r{ecKI{M -s3brKoM 14, B rIeJroM,

npor43BoAr4T XOpOIxee BfreqaTJreHr4e.

,{raccepraryux HacoHoBa @.A. coorBercrByer rpesonaHz-flN{ lloro)KeHr4-s o

rlopj[AKe rrpvcy)KAelJLrfl yr{eHbIX crenenefi, [peAb,rrBJrreMbrx K Ar4cceprar\vflM Ha

colzcKaHl4e CTefreHrl Ka[ALrnara rexlfr4qecKrrx HayK, a ee aBTop Haconon cDeAop

An4peenvq 3acny)KLrBaer rIpI4cylKA errr4fl. yueuofi crerreHr4 KarrALrrura rexHl4rrecKr4x

FIayK rlo crlellr€ulbHocrl4 05.16.09 - ldarepvaJloBeAeHze (uaruznocrpoenue).

O{uqualrnrrfi o[rroHeHT
KaHELIAUT TeXHZTIe CKII X HayK,
3 aMecTr4Tenb ALrp eKTopa
rro r4HHoBarIr4oHHoMy pa3BLrrvno z @I_[I
<Hayvuo-r4ccJreAoBareJrbcKoro r4Hcrr,rryra
KOHCTpyKrIr,roHHbrx MaTepr{ aJr oB
Ha ocHoBe rpaSrar a <<T{WIrpaSur>>,
lopu4zve crcuft (S anrnuecrzfi )
Mocr<ea, Sner<rpo4 nax y t., 4,2,
+7 (916)-619-70-r3

aApec: lII524,

gareyev@niigrafit,org
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