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OT3bIB
BeAyIrIefi opraHI43aIIHIa AO < Hayuno- ilpor43BoAcrBeHHoe o6te4HHeHHe

<I-{eHrpanbHblfi HayrIHo-zccJleAoBarenbcKr4fi r4Hcrr4Tyr rexHoJrorkrv MartuHocrpoeHr{f,))
no Av cceprauuoHHyro pa6ory llucrnaapoBa AHApe{ B HKropoBHr{a

<<Parpa6orKa MeroA" *1. rporHo3l{poBaHuq rr peAeJra Bbr HocJrr{Bocrlr
yIIporrHeHHbrx pe3b6oBr,rx AeTaJrefi >>

ro cnerlr4€LrrbHocrr4 1.1.8. ((MexaHr.rKa Ae$opMr4pyeMofo rBepAofo reJra))
Ha col4cKaHue yqeHol4 cTerreH[ KaHAr4AaTa TeXHUIqeCKZX HayK

ArryanrHocrr pa6oru.

Pesr6oerle coeAI4HeHI4t [pl,rMeH*orcr npaKTr4rlecKr,r Bo ncex c6opoqHbrx eAr.rHrruax
H3re.-IHfi MauaHocrpoeHl4t. B cBfl3vr c 3TI4M ycnoBu-rr ux pa6orbr Moryr r43MeHrrbcr B

IxHpoKoM ifHarla3oHe ilapaMeTpoB flo BoclplIHI4MaeMbIM cI4JIoBbIM, nz6paUuoHHbrM,
TeMrleparypHblM Harpy3KaM, eo:4eficrBlfio arpeccHBHbrx cpeA r4 r. 4. llpu sToM 3aqacryro
pe:s6orue .aera'Iu tBJltlorct oco6o orBercrBeHHbrMr{ 3JreMeHTaMV KoHcrpyKur4r{,
orrpeJexffoull4Mn ee naAexHocTb.

B 6onrruprucrBe uzner.'uk geficrnyror ur4Knr4r{ecrr4 r43MeHrrcur4ecfl Hafpy3Kr4. gacrr las

HI4x, Bbl3BarrHafr., KaK rIpaBI4JIo, BparueHr4eM BaJroB, Hocr{T MHorour4KJroertfi xapaKTep.

ZgeecrHo, qro ocraroqHble HarrpffKele.r4s, Bo3HrrKaroxll4e B AeraJrflx B rrpoqecce r4x
I43foroBJreHI4t (rexuororl4qecKat HacJreAcrBeHuocG) vilLr B pe3yJrbrare clleUzaJrbHoft
o6pa6orxrz (ynpouHeHI,r-a), cyulecrBeHHo BJrr,r{ror Ha colporr4BJreHr4e ycril,'rocrt4. Oco6enno
3To rlpotBrterc-fl B AeraJltx c KoHueHTparopaMr4 HanpffKeHnfr., K KoropbrM orHocrrcr 14

pes16oesre Aera-rrH.

Ha srane KoHcrpyl4poBaHl4t Marur{H Bax{Ho r4Mer6 AocroBepHbre rrHcrpyMeHTbr oueHKr.r
npI4MeHteMbIX MeroAoB rloBepxHocrHoro ruracrurrecKoro 4eSoprr,rupoBaHr4-s. llosronry
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ycraHoBneHl4e Ko.[EqecTBeHHofi cBfl3vt MOKAy oCTaTOqHbrMr4 Hanpr)KeH:1lflr\/|'/r U

conporl4BneHHeM ycr€ulocru pe3b6oBbrx Aercureft flB"nflercq BecbMa aKTy;urbHofi :a4auefi
Hayrur 14 utH)KeHepHoff rrparffHKn.

Orlenxa crpyKTypbr rr co4ep)r(aHlrff pa6orrr.

Crpyxrypa I4 coAep)KaHl4e pa6otrr coorBercruyer rpe6oBaHnflM, npeAbflBnfleMbrM K
KaHAHAaTcKI4M Al4cceprar{r4rlM. llocrasreHHbre B pa6ore qenr4 H 3arqaqr4 pe[reHbr rro.rrHocrbro.
IzlsroxeHze Marepuiua flcHoe u qErroe. Kaqecreo o0opvrneHun pa6oru xopouee.

,{ucceprar{r4fl cocrour vr3 BBeAeHr4fl, 4 pa:4eroB, 3aK/rroqeHr4.fl, c[r4cKa nnTeparypbr r43

1-23 naznneHoeaHnff z 3 npmnoxemafi, coAep)Kr4r 1-76 crpaHr4r.l reKcra, 79 ptrcyuxoe u 27
ra6ruu.

AnropeSepar Ar4ccepral{r4r4 rrorrHocrbrc orpilKaer vilev, pe3ynbrarbr vr BbrBoAbr

Al4cceprar{vrvr, a raKx(e [eper{eHb ony6nuroBaHHbrx pa6or. OcHoeHrre pe3yrrbrarrr pa6oru
AocraroqHo no"rrHo ocBerr{eHbr B 26 ny6nwxa4unx, B ToM r{r4cJre B 3 crarbflx B

perlerur4pyeMbrx HayqHbrx )KypHir/rax vrve5aHnflx, peKoMeHAoBaHHbrx BAK P(D. Peynbrarbr
pa6oru anpo6upoBaHbr na 9 naex4yHapoAHbrx, Bcepoccwkcwtx 14 pernoHa/rbHbrx HayqHo-
TCXHHIICCKIIX KOHQCPCHI]I,IflX.

HonHgHa npone4inHblx Hcc"ile4oBaHrrrr 3aK"rrmqaercff B c/reAyroilIeM : .

1. Bneperte ycraHoB.neHo, tlro 3aBl4cplMocrb roaQ0aqzeura I4HTeHcHBHocrI4

Hanpnxeuufi (KI4H) or MaKcHMaJrbHbrx Hanprxenufi quK/ra ynpouHeHnofi pesr6onofi

Aeriult4 npeAcraB/Iser rpl4 xapaKrepHblx yqacrKa: nepnrrfi (Hyrenoft) yqacroK coorBercrByer
cocroflHr4r), KorAa 6epera rpeqvHbr no"[Hocrbro npnKarbr Apyr K Apyry, To ecrb,
ycTaJIocTHa-g TpeIr{I4Ha He pacKpbrBaeTcfl, HecMoTpq Ha HrurHrrr4e pacTsrl4Baroqr4x
uanpmerulfi I{I4K/Ia; eropofi yqacroK coorBercrByer cocroqHr4ro, KorAa rperqnHa
pacKpblBaercs H3Hyrpr4. llpra gToM 6epera rperr{zHbr ocrarorcff coMKrryrbrMrr. Tperufi
r{acToK ilpeAcTaBnqeT npffMy}o rrvnlrw, npoxoAqr{yn napa/r/relrbHo aua.noruquofi
3aBHclaMocrvr Nrfl, HeynpoqHdunofi pe:r6oeofi Aerurr4 [r coorBercrByer cxeMe, KorAa
Tpen+4r{a no.[HocrbK) pacKpbrBaercfl. Toqxa Haqilra rperbero yqacrKa coorBercrByer
MaKCHM:UrbHOMy HanpDKeHr4rc qhKJra.

2. Pa:pa6oraua MeroAr4Ka nporHo3upoBaHr4s npr4parrleHr4rr npe4enruofi
aIvIrIru{IyAbI I{HKna peSr6OerX 4erarefi, yqnTbrBaroqafl pacnpeAeneHr4e ocTaToqHbrx
uanpmxenufi B HiIr4MeHb[reM ceqeHr4r4 Aera.rrh, vr yqr4TbrBa]oqa-fl cBq3b KI4H c
xap aKTepr4crraKaMr{ MHoror{r4Knoeofi y craJro crr4.

CreneHr o6ocnoeaHnocrrr rr AocroBepnocru noflfreHHbrx p$ylrbraroB.

,{ocroeepHocrb pe3ynbraroB MoAeJrnpoBaHufl u pacudroB noATBep)KAaercs reM, r{To

oHI4 xoporuo comacyrcTcfl c gKcnepnMeHTa.rrbHbrMn AaHHbrMH. O6ocHoeaHHocrb
npeAno)KeHHbrx MeroAr,rK v ruo4erefi o6ecnequnaercff r4crroJrb3oBaHr4eM npr43HaHHbrx
no"rlox(eHllfi uexannxa 4eQopnar4pyeMoro re6p4oro reJra 14 nranefiHofi MexaHr4Kr4 pa3pyrreHr4q
B coBoKynHocrl4 c rrpHMeHeHr4eM ceprraQuqr4poBaHHbrx cpeAcrB aBToMaraqecKoro
npoeKTr4poBaHr4fl a qr4c"rreHHof o aH€urr43a.



flonyueHHble pe3ynbrarbr r4Meror cyrqecrBeHHoe 3HaqeHr,re Mfl noBbrrrreHufl
ua4dxHocru uzgenuirt MallrzHocrpoeHzfl lr rro3Boflflror Ha craqnvr ax npoeKTr4poBaHr4ff
Bblrro.rlHflTb oI{eHKy Btrr4flHLtfl, TexHo.[ornqecrofi HacneACTBeHHocrr4 14 MeroAoB ynpoqHeHr4r
Ha npeAeJI BblHoc.[I4Bocrrr pe:r6oeux 4eranefi v B pe3ynbrare onruMr43r4poBarb
u a c c o ra6 ap r{THbr e xap aKTepr4 cr r4Kr4 Ko H crpyKr{r4 r4.

Perouen4aqurr no ucno"ilb3oBaHrrrc pey/rbraroB H BbrBoAoB.

llpe4noxeHHble MeroAHKpr qerecoo6pa:Ho npr4MeHqrb npt,t npoeKTzpoBaHnvr pr

noBeporlHux pacuErax pe:r6oBblx coeAl4weuui,t, pa6orarorqr4x B ycnoBr4ffx MHororlr4K.rroBoro
Hafpy)KeHnfl, illrfl. eu6opa I4x orrrr4Ma"rrbHoro KoHcrpyKTr4BHoro Hcno.nHeHlrs, TexHotrorr4u
I43roroB/r e :aurfl. Lr, npra He o bxoAHMo crn, MeroAoB ynporreHr4 fl .

Ilolyueuurte B AI4ccepraI{LII4 pe3y/rbrarbr Moryr 6urr peKoMeHAoBaHbr K

I4cnorlb3oBaHnro B npoeKTHbIX opraHu3al{z-flx H npeA[pr4ATr4frx o6rqero MarrrnHocrpoeHurs ]r
aBr4ar{r4oHuofi orpacnra.

B raqecrBe 3avreqanuit n peKoMeuAaqnfi Mo)KHo orMernrb c/reAyroqee:

1. B pa6ore He HccJreAoBaHa Ar4HaMr4Ka
npor.{ecce MHoroqr{KnoBoro Harpy)KeHHrr, T.K.

yffpyr ofifl acrr4trecKn e 4e Sop vr alqtvrn, np r4B oAqrqlr e
ocraroqHbrx HanpnKeHufi .

H3MeHeHrrfl ocrarotrHbrx .HanpR>KeH:afi. e
npr4 Kilr(AoM Hafpy)KeHr4r4 Bo3Hr4KarcT

K penaKcarfvrkr Ll [o/rHoMy r4crre3HoBeHr4ro

2. B pa6ore He yKa3aHo KorruqecrBo r4crroJrb3yeMbrx o6pa:r4oe vt orcyrcrByer
crarl4crntlecKiul o6pa6orra pe3y/rbraroB sKcnepuMeHTaJrbHbrx r4cc.[e4oeaHzfi c yKa3aHHeM

AOBepUTenblrsD( I4HTepBaJrOB HH npr4 r4CCneAOBaHUVr 3aBVCVLMOCTIT npeAena BbrHOC"rrr4BOCTr4

6orrroe M6 ra: cn.rlaBa 8T16, Hr4 npr4 anpo6aqHn MeroAt4Kr4 nporHo3npoBaHr4r npeAe/ra
BbIHo crrr{Bocr}r pe3b 6osHx 4eranefi c ocrar or{HbrMr4 HanpDKeH vrflvtu.

3. Mero4Hra pacudTa npeAe/Ia BbrHoc.[r4Bocrr4 pa:pa6oraHa Ha ocHoBe KoHr.Ienr{r4[r

6e:onacnoro pa:lBI4TI4fl noBpe)K4envrfi., Koropas npeAno/raraer Ha.rrr4r{r4e r4cxoAHux 4e$errou
B AerauII4 c HaqEUIa ed arcmyaral{I4l4. llpu arou B Ar4ccepra\vr4 He orp€DK€n nopx4ox
onpeAeneHafr vrx Ko"rrr4qecTBa r4 3oH pacnoJro)KeHHrr.

4. B rercte anropeQepara I4 Al4ccepruJuu npr.rcyrcrByror nyHKryar{r4oHHbre oruu6xz H

oneqarKl4.

3arnro.reHne.

Yxasannrle 3aMeqaHhq He cHrDKaror o6u4eft r-leHHocrr4 BbrnorrHeHHoft pa6orur u e€

pe3y/Ibraroe. B qenoM Ar4cceprar{ns llucruapoBa A.B. npe4craB"rfler .co6ofi :aeepudnuyrc
HayqHo-KBanz$zraqr4oHHylo pa6ory, Bbr[o"[HeHa Ha BbrcoKoM HayqHoM-TexHur{ecKoM
ypoBHe u orBeqaer rpe6onaHux nacnopra c[er{r4rurbHocrr4 1.1.8. Mexaunra
4eSopnrapyeMoro re€p4oro re/Ia a n. 9 <floro)KeHnfl o npncyxAeHuu yudHrrx creneHefi>>
BAK Mauo6pHayrz P@ o nopflAKe npl4cpK4eHzx yu€ubrx creneHeft, npe4rflBJrreMbrM K

KaHAT4AaTCKHM Ar4CCepTaqHfl M.
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Ha ocHoBalHHI4 H3.rIo)KeHHoro cqr4TaeM, r{To aBTop Ar4ccepraqHoHnofi pa6orrr,
flracrnaapoe Au4pefi Bnrroponnu, 3ac/ry)KnBaer npr4cBoeHr4fl eMy yueHofi creneHr.r no
cneqlrilrbHocrpr 1.1.8 

- 
MexaHzxa 4eSopMr4pyeMoro re6p4oro re"ra.

Incceprar+4oHHar'
TexHuqecKoro coBera AO
10.10.2023 r. Pe:ynrrarrr

- 
HeT.

pa6ora 14 or3brB Ha Hed paccMorpeHbr Ha 3aceAaHun Hayr{Ho-
(HIIO <IJHI4UTMAII>, nporoKo/r Ne 0 1 7. 001. 23-0003 -2023 or
ro"[ocoBaHraq: (3a> 

- L2, <llporze> 
- Her, Bo3Aep)KaBrxHXCq

Orgrm noAroroBr{n:
3aee4yrcrqufi orAe/roM nporrHocrr4
sKCnnlraTaI{I4I4 MaTepI4iUIOB Ns 32,
AO ( HII O ( IIHI4I4TMAIII >

AoKTop rexHuqecKprx HayK, npoQeccop
Pa6. ren.: +7 -495-675-81-45,
AGKazantsev@ cniitmash. com

fl, Ka:auqee Anexcan4p feopru
3Kcrr/ryararlr4r4 Marepua"[oB Ns 32, AO
AoKTop rexHnrrecKr,rx HayK, npo$eccop
aT:recTar-lr4oHHbre AoKyMeHTbr colrcKaTe"[fl ;nreuofi
4anrueftilym o6pa6orry.

3aee4yrorqufi orAenoM npor{Hocrl
gKcrr/ryarar{}rn Marepr,raJroB Ns 32,
(HIIO <uHI4I4TM
AoKTop rexHr4trecKrax HayK, npoSeccol

A.f. Ka:aHuee

pfi or4enoM nporrHocrr,r 14

.MAIII>

ilIOlIeHHe CBOTTX nepcoHa.nbHbrx AaHHbrX B

BXHrrcrecKHX uayr flucrvrapoea A.B. 14 r4x

flo4ur,rcr KasaHqeea A.f.
HayvHufi pyKoBoAnreJrb
MaTepuEuroBeAeHr4s

AO<HIIO (IIHI4I4TMAIII>
KaHAr4naT TeXHr4r{eCKr4X HayK

3aBep.firo

I4HCT

/
&. A.f. KasaHrleB--7-

B.H. Cropo6orarrx
<<10>> orrq1pa2023 r.

flo.{roeurfi arqpec: Poccua, 1-l-5088, r. Mocxefl, yn. IllapuronoArxunHuKoBcKa-fl, Aov' 4,
AxqnoHepHoe o6rqecreo <Hayuuo-npor43BoAcrBeHHoe o6re4uueHze <I{eHrpanrHrrfi
HayqHo-I4ccaeAoBaremcxrafi r4Hcrllryr rexHonorrrr4 Marrrr4HocrpoeHr4q>,
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