
.....

HaY.+HO-TeXHM~eCKMM *ypHall 

~3BeCT~SI BbICW~X 

y~e6HblX 3aBeAeH~~. #9(738) 2021 
MaW~HOCTpOeH~e CeHTJl6pb 
CSIol,D,eTeflbCTBO 0 perucrpauaa CMl-1 nl-1Ng<PC77-49142 ISSN0536-1044 dor 1\118698/0536-1044-2021- 9 

fnaSHb'U pedaKTop: c.craBpKJW"H nOll<6enKO B.~. A-P TeXH. HayK (fOYprY), POCC"" 
A-P TeXH. HayK(MITY "M. H3. 6ayMaHa) npOCYH~OO n.B. A-P TeXH. HayK (MITY "M. H.3.6ayMaHa), 

H3darenb: 
~3AaTenbCTBo MITY "M. H.3.6ayMaHa 
105005, MocKBa, 2-" 6ayMaHCKa" yn.,A. 5.K. 1 
+7-499-263-69-50,263-60-45 
press@bmstu.ru,https.z/brnstu.press.ru 

PedaKquR: 
105005, MocKBa, 2-" 6ayMaHCKa" yn.,A. 5,K 1 
+7-499-263-63- 54,izvuzmash@bmstu.ru 
WW'N.izvuzmash.ru 

V13,QaeTCA C 1958 r. BbIXO,ULt1T e>+<eMe01YHO 

>KypHan BXO,QLt1T B nepeyeHb YTBep>K,IJ,eHHblX 

BAK P<D "3AaH"~ An" ny6n"Ka~"~ TPYAOB 

Or8eTCTSeHHblu cexperep»: E.H. AH,UpoHoBa 

BepCTKa: H.<D. 6epAaB~eBa 

,Ilu3auH: A.C. KnKJ4eBa 

PedaKtJ,UOHHaR «onneeu»: 
AnewMH H.n. AKaAeM"K PAH.A-P TeXH. HayK (MITY "M. H.3.6ay
MaHa), POCC"" 
ApTeMbeO6.B. A-P TeXH. HayK (Acco~"a~"" "cnEKTP-rpynn,,), 
POCCt15l 

604Kapeo C.B.A-P TeXH. HayK (nHV1ny), POCC"" 
BaynMHC.,D,. A-P TeXH. HayK (fOYprY), POCC"" 
Bop06beo E.~. A-P TeXH HayK (V1MAW PAH), POCC"" 
ranMHoocKMM A.n. A-P TeXH. HayK (MITY "M. H.3.6ayMaHa), 
POCCLt1A 
rna3yHoo B.A.A-p TeXH. HayK (V1MAW PAH), POCC"" 
rpM6MH B.r. A-P TeXH. HayK (M3V1), POCC"" 
rpMrOpb"H~ A.r. A-P TeXH. HayK (MITY "M. H.3.6ayMaHa), 

POCCLt1A 
Pe3HMK C.B.A-P TeXH. HayK(MITY "M. H.3.6ayMaHa), POCC"" 
PyCMH M.IO.A-p TeXH. HayK(HnK PTO), POCC"" 
Ca.nMH C.H.A-P TeXH. HayK (V1MAW PAH), POCC"" 
Cepe6p.HHMKOO C.B.A-P TeXH. HayK (M3V1), POCC"" 
CMnb4eHKO n.H. A-P TeXH. HayK (C<Dy), POCC"" 
CYAHMK n.a.n-p TeXH. HayK (HV1V1 V1n con), 6enapycb 
TMMo",eeo r.A. A-P TeXH. HayK (MITY "M. H.3.6ayMaHa), POCC"" 
TMMoweHKOs.n.n-p TeXH. HayK (DAD HnO «MonH"""), POCC"" 
TMMyweo c.el>. A-P TeXH. HayK (MAV1), POCC"" 
TypKMH ~.K. A-P TeXH. HayK (MAV1), POCC"" 
XpyCTaneo 6.M. A-P TeXH. HayK (6HTY), senapycs 
4epHbtWeOA.B. A-P TeXH. HayK (MITY "M. H.3.6ayMaHa), 
POCCLt1A 
WanaM B.B. A-P TeXH. HayK (OMnY), POCC"" 
WaTpoo M.r. A-P TeXH. HayK (MA,l\V1), POCC"" 
WaxMaToo E.B.A-P TeXH. HayK (CaMapCK"~ yH"BepC"TeT), 
POCCLt15l 

COt1CKaTene~ yyeHblX CTeneHe~ 

>KypHan BKnKJ4eH BC"CTeMy PV1Hl\, Russian 
Science Citation Index Hannarzpopve Webof 
Science, EB5CO 

npVl t1Cnonb30BaHLt1Lt1 MaTepVlanOB ccunsa 

Ha )f(J'pHan 06A3aTenbHa 

nO,QnLt1CHO~ Lt1H.a,eKC xypuana 

«V13BeCTt1A BbICWLt1X yye6HblX 3aBeAeHLt1~. 

MaW"HOCTpOeH"e» Ha2021 r, 70370. 
nO.a,nt1CKy MO>+<HO OCPOpMLt1Tb 

B areurcrae «vpan-rlpecc» 

POCCLt15l 
rpy6blM C.B.A-P TeXH. HayK (MITY "M. H.3.6ayMaHa), POCC"" 
,D,eO"HMH C.H. A-P TeXH. HayK (prAY-MCXA), POCC"" 
,D,eMMxoo K.E.A-p TeXH. HayK (MITY "M. H.3.6ayMaHa), POCC"" 
EHMKeeo P.,D,. A-P TeXH. HayK (yrATY), POCC"" 
EpeMMHE.H. A-P TeXH. HayK (OMnY), POCC"" 
3y6KOOH.H. A-P TexH HayK (MITY"M H.3.6ayMaHa), POCC"" 
KanMaKnapoo A.r. A-P TeXH. HayK (nrY "M. C.Topa~rblpoBa), 

pecny6nt1Ka Ka3aXCTaH 

KaManTAMHOO B.r. A-P TeXH. HayK (fOYprY), POCC"" 
KOHooanoo A.B.A-P TeXH. HaYK (MITY "M. H.3 6ayMaHa), 
POCCLt1A 

neoHTbeo A.~. AKaAeM"K PAH,A-P TeXH. HayK (MITY 
"M. H.3.6ayMaHa), POCC"" 
MapKoo B.A. A-P TeXH. HayK (MITY "M. H.3.6ayMaHa), POCC"" 
Map4eHKo A.n.A-pTexH. HayK (HTY«xnV1,,), YKpa"Ha 

Weno",aCT B.B.A-P TeXH. HaYK (MITY "M. H.3.6ayMaHa), 
POCCLt1A 

Ll.lep6a B.E.A-P TeXH. HayK (OMITY). POCC"" 
IOwa B.n. A-P TeXH. HayK (OMnY), POCC"" 
Fautrelle Yves Prof. Dr.-Phys.(Grenoble Institute ofTechno
logy), France 
Shuguo Wang Prof. (Harbin Institute oftechnology), China 
Nguyen Cong Dinh Dr.Se. (Eng.). Prof. (LeQUyDonVietnam 
State Technical University), Vietnam 
McMILLAN Alison Dr.Se. (Eng) (Glyndwr University), Great 
Britain 
Ceccarelli Marco Prof.(UNICAS), Italy 

B ocpopMJ\eHLt1Lt1 Lt1cnOnb30BaHbl 

+7-495-961-23-62. www.ural-press.ru nOAypaeo IO.B.A-P TeXH. HayK (MrTY«CTaHK"H"), POCC"" WP"CPTbl CryA" " ApTeM"" ne6eAeBa 

MaWIAHOCTpOeHlAe IA MaWIAHOBeiJeHlAe 

A.H. neTpOBCKMM 
nOBblWeHli1e K03epepli11.1li1eHTa nOJle3HOrO AeI1CTBli1R BHel.leHTpOli1AHOrO l.lli1 KJl 0 li1AaJl bHOrO 3al.lenJleHli1R . 3 

B.<I>. 6ynaBMH, T.r. 6ynaBMHa,A.B. KOWYTMH, B.B. SlXpM\feB, A.C. CTenaHOB 
l..\li1eppOBaR TpaHcepopMau,li1R TeXHOJlOrli14eCKOro COnpOBO>KAeHli1R np0li13BOACTBa B MaJlblX npennpasrasx 15 

M.B. Xap\feHKO, c.n. HeqJeAbeB, P.P. AeMa, O.P. narsmos 
MeTOAli1Ka onpeneneuaa HeCYl1lel1 cnocotinocrw a nporu B03aA\I1pH blXCBOI1CTB CMa304HbiX MaTepli1aIlOB, 
npli1MeHReMbiX BTR>KeJlOHarpY>KeHHbIX Tpli16oAli1HaMli14eCKli1X COnpR>KeHli1RX MeTaJlJlyprli14eCKli1X MaWli1H 
li1 arperaros ..... . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . .. 30 

M.Il. lIIoqJqJe 
npli1Hl.lli1n AKKepMaHa li1 ero peaJl\l13al.lli1li1 B cOBpeMeHHblx aBTOM06li1JlRX . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 40 

3HepZeTlAl4eCKOe, MeTannypZlAl4eCKOe IA XIAMlAl4eCKOe MaWIAHOCTpOeHlAe 

60B3HbCa, B.A. MapKoB, IIIH1110, B.r. KaManTAMHoB, B3HbneM l..\JlO 
\IIcCIleAOBaHli1e CBOI1CTB cMeceii! Ali13eJlbHOro ronnaaa CyrJlepOAHblMli1 HaHoTpy6KaMli1li1xapaxrepucra« 
ero paCnbIJlli1BaHli1R 48 

A.B.lle6eAeB, A.B. 4epHblweB, IO.B. KIOPA>KMeB, A.M. MMTpoqJaHoB,O.c. Hnb~\feBa, A.E. SlBHa 
,l],li1HaMli1Ka pa604li1X npoueccos B aBTOMaTli14eCKli1X perynaropax AaBJleHli1R npaworo AeI1CTBli1R 
nHeBMaTli14eCK\I1X Cli1CTeM KOCMli14eCKli1X annaparoa 65 

B.E. UJ,ep6a, A.C.Ter>KaHOB, A.B. Opex 
AHaJlli13 npouecca oeparuoro pacurapeuas B nopWHeBOI1 rli16pli1AHoii!3HepreTli14eCK0I1 MaWli1He 
CAByMR BcaCbIBalOl1lli1Mli1 KJlanaHaMli1 77 

ABlAaqlAoHHaR IApaKeTHO-KOCMlAl4eCKaR TeXHIAKa 

O.A.CanpblKMH 
HOBbie nOAXOAbl K npOeKTli1pOBaHli11O JlyHHOii! CTaHl.lli1li1 AJlR 06CJlY>Kli1BaHli1S1 aBTOMaTli14eCKli1X li1 nli1JlOTli1pyeMblx 
KOCMli14eCKli1X annaparos 86 

TyH IlMH XTeT, n.B. npocyauoa 
OnTli1Mli13al.lli1R ¢OPMbl umaaroyros li1 yrnos YKJlaAKli1 nOJlli1MepHOro KOMn03li11.1li10HHOrO MaTepli1aJlacunoaoro 
Ha60pa XBOCTOBOI1 4aCTli1 JlerKoro CaMOJleTa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 97 

B.I1. nOA\fe3eP4eB, A.3. HryeH 
sonpoce Cli1HTe3a li1 npaKTli14eCK0I1 Ol.leHKli1 norpeun-ocrn KOMneHCal.lli10HHoro pe>Kli1Ma AByxKoMnOHeHTHoro 
rli1pOCKOna 108 

'..I 
~\"( Ii' 

...I ---------------


