
E>KEMECfl4Hbl~ ME>KOTPACIIEBO~ HAY4HO-TEXH~4ECK~~ >KYPHAII
 

rJIaBHbIH penaxrop 
MHKpHH E.A. - n.T.H., nporp., axanejorx PAH, 

OAO PKK «3HeprJlll» JIM. C.Il. KOpOJIeBa 

PE)lAKIJ:II0HHAH KOJIJIEfIlH: 

A4JaHacbeB B.H. - n.T.H., nporp., MH3M HHY BUB 
Bacapa6 M.A. - n.¢J.-M.H., nporp., MITY JIM. H.3. EaYMaHa 
BOJIbmaKOB A.A. - n.T.H., nporp., CIl6fTH (TY) 
BYJI~aKOBa T.II. - n.T.H., npodi., MfTY JIM. H.3. Bayuana 
BaH M3HJlHH - n.T.H., nporp., IleKJlHcKJlH 

rrOJIJlTeXH. yH-T (KHP) 
3HH'IeHKO JI.A. - n.T.H., nporp., MfTY JIM. H.3. Bayuaaa 
Knapx P. - n.T.H., nporp., KHY (r. BopBJlK, 

BeJIJlK06pJlTaHJllI) 
KpHOHH H.K. -n.T.H., nporp., YfATY (r. Y¢Ja) 
KpHel(OB A.E. - n.T.H., nporp., PfPTY (r. P1I3aHb) 
MaJlbl(eBa C.B. - n.T.H., nporp., HHY BUB 
MHKaeBa C.A. - n.T.H., nporp., MfYIlH 
HeYCbIllHH K.A. - n.T.H., npodi., MfTY JIM. H.3. Bayuaaa 
He4Je~oB E.II. - n.¢J.-M.H., HP3 PAH 
HHKH4JOpOB B.M. - n.T.Hi.rrpoID., ervn «HIlUAil 

JIM. n.A. ITJlJIlOrJlHa» 
Flponerapcxnii A.B.- n.T.H., nporp., MfTY JIM. H.3. Bayvaaa 
IlpoTllJIHHCKHH O.M. - n.T.H., nporp., HHY M3H 
IlYTHJlOB B.H. - 000 «H3n-Bo "I1HHoBaUJloHHoe 

MaIIIJlHOCTpOeHJle",) (3aMeCTJlTeJIb 
rnaaaoro penaxropa) 

PyMlIHl(eBa O.H. - reHepaJIbHbIH nJlpeKTOp 000 «H3n-Bo 
"I1HHoBaUJloHHoe MaIIIJlHOCTpOeHJle",) 

ClI lOaHbl(HH - n.T.H., nporp., IleKJlHcKJlH 
nOJIJlTeXH. yH-T (KHP) 

<I>y JIH - n.T.H., nporp., HH-T EeHxaH (KHP) 
<I>e~opoB II.B. - n.T.H., nporp., axanesorx PAH, 

npesnnenr MfTY JIM. H.3. Bayvaaa 
X310H - n.T.H., rtporp., HaHKJlHCKJlH yH-T

HayKJI JITeXHOJIOrJlJl (KHP) 
QHcTlIKoBa T.E. - n.T.H., rtporp., CIl6fTI1 (TY) 
IIIaxHoB B.A. - n.T.H., npodi., qJIeH-KOp. PAH, 

MfTY JIM. H.3. Bayuaaa 
IIIH6aHoB r.n. - n.T.H., nporp., Foe, JIeTHO-JlCrrbITaT. 

UeHTp JIM. B.Il. qKaJIOBa 

Penaxropsr - MbIMpHHa II.H., CeJlHXOBa E.A. 
Kovnsrorepnas BepCTKa - KOHOBa E.B. 

Anp e c pe.uaKI(HH:
 
107076, Mocxsa, KOJIOne3HbIH rrep., n. 2a, CTp. 2.
 
TeJI.: 8 (499) 268-41-77.
 
E-mail: ast@mashin.ru;astmashin@yandex.ru;
 
http.y/www.mashin.ru
 

yqpeAIlTenb: 

000 «HAY4HO-TEXHVl4ECKOE Vl3,QATEIlbCTBO 
"VlHHOBAl...\VlOHHOE MAWVlHOCTPOEHVlE"» 

>KypHall aaperacrpaposau B PocKoMHaA30pe 29 Mal'! 2014 r. 
(nVl NQ <\lC77-58102), BXOAj,1T B nepe-reas yTBep>KAeHHblx BAK 
npj,1 Mj,1H06pHaYKj,1 POCCj,1j,1 j,13AaHj,1~ AnI'! ny6nj,1Kal.\j,1j,1 TPYAOB 
COj,1CKaTene~ Y4eHbix creneuea, a TaK>Ke B Cj,1CTeMY POCCj,1~
cxoro j,1HAeKCa Hay4Horo l.\j,1Tj,1pOBaHj,11'! (PVlHl...\) 

1II3AaeTc5I C 1947 r. 

3
TOM 74 

2020 
CO.QEP>KAH~E 

ABTOMAT~3A'-'~A HAY4HO-~CCIIE,QOBATEJ1bCK~X 

~ npO~3BO,QCTBEHHbIXnpO,-,ECCOB 

rOA>KaMaHOB M.r., BepAMeB C.S. Ouesxa IlHepopMan1BHOCTj,1 
peaynsraros nasepaoro CKaHj,1pOBaHj,1A npa j,1CClleAOBaHj,11l sep
TIlKallbHOCTIl rennoesix Tpy6 3HepreTIl4eCKIlX o6beKTOB .... 99 

,QeHMcoB M.C., KOTOB r.A. Bllj,1AHlIIe AaBlleHlIIA Ha C>KlIIMae
MOCTb allIOMj,1Hj,1eBbIX cnllaBOB . . . . . . . . . . . . . . . . . . . . . . .. 102 

ny3aHoB A.B., CyKopKMHa 0.0., EpWOB E.A. MO,llelllllpOBaHlIIe 
Ipa6oTocnoco6HOCTj,1 HaCOCHoro o6opY,llOBaHlIIA B apKTj,14eCKj,1X 

YCllOBj,1AX sxcnnyarauaa . . . . . . . . . . . . . . . . . . . . . . . . . . .. 108 
I 

Koxcpeaa o.r. Bllj,1AHj,1e BOllHOBblX npoueccos Ha MexaH1II3M 
,lIeepopMj,1pOBaHj,1A oopasua . . . . . . . . . . . . . . . . . . . . . . . . .. 112 

Bopo6beB E.I.1., ,Qopo<tJeeB B.a. KOOp,llj,1Hal.\j,1A ,lIBlII>KeHj,1i-1 
,lIBYX MaHlIInyllATopOB, epYHKIIj,10HlIIPYIO~lIIX COBMeCTHO . . . . .. 115 

MMKaeBa C.A., MMKaeBa A.C., llapwMHa 3.11.Cj,1CTeMa 04j,1CT
Kj,1 B03,l1yxa , 118 

COBPEMEHHblE TEXH0J10r~~ 

rllaAblweB B.a., KaY14 B.ll., TepeWMH A.A., YllbpMX I.1.B., 
<t>aM C.4. nepCneKTj,1BHble HanpaBlleHlIIA pa3BlIITj,1A ClIICTeM opu
eHTal.\j,1j,1 j,1 HaBlIIral.\j,1l11 lleTaTellbHblX annapaToB . . . . . . . . . .. 123 

<t>aM C.4., CypKoBa A.,Q., Celle3HeBa M.C. IIICClle,llOBaHlle Cj,1
CTeMbl MapwpyTHoi-1 KOppeKl.\lIIj,1 60pTOB0i-1 HaBlIIral.\j,10HHoi-1 Cj,1
CTeMbl 6eCnj,1110THOro nerarensaoro annapara no panaonoxa
l.\1II0HHbIM j,1306pa>KeHlIIAM MeCTHOCTlII . . . . . . . . . . . . . . . . . .. 129 

K04eHrMH A.E., WMxMHa A.B., AroAKMHa T.B. Arperapoaas-
HaA MO,llellb nporuoaa l.\eHbl Ha pblHKe anexrpoaaepraa .,. .. 134 

© H3)l,aTeJIbCTBO «HHHOBaIIHOHHoe MamHHocTpOeHHe}), MfTY 
«ABTOMaTH3aIIHH. Cespeaeamee TeXHOJIOrHH}), 2020 :/~; H :1 bAY MAHA 

j)V,bql;~TfKA 

--~ 

mailto:ast@mashin.ru;astmashin@yandex.ru


· 1";1
 
,.1 .••..••~ miI. I. 'cI .~. ( ..;.I;.i.•. Ot)n:.f'G.~'..I ..AUtJO ,1 j ,11 .:..:. J.J ,J .Iid':le.1;.1;: . 3, •Ii


ii~Q\I , I ~-jr(nf'
 
"R ;,,;~ "J "",,:.;if ,;,"c,,~ c;;~,A, ;"J ",W ",,@ 

~ ·'hl ;n: I I, 'I ~,,,.,J~ jf;ll ,I···'0···110';I ··1;:j·I·;~e·o/'5',C;,:'2J; N,J ;,,"': ;;;,pt ,u,~ ; </Jt)' ;;;;:~ :,,)f}if ~ q.jj ,;,7; ,,%);\l ,;,,,;/t# 

MONTHLY INTERBRANCH SCIENTIFIC AND TECHNICAL JOURNAL
 

Chief in Editor 
Mikrin E.A. - dr.en.s., prof., academician of the RAS, 

RSC «Energy" behalf of S.P. Korolev 

EDITORIAL COUNCIL: 
Afanasyev V.N. - dr.en.s., prof., MIEM NRU HSE 
Basarab M.A. - dr.ph.-m.s., prof., MSTU behalf 

ofN.E. Bauman 
Boishakov A.A. - dr.en.s., prof., SPbSIT (TU) 
Buldakova T.!. - dr.en.s., prof., MSTU behalf 

of N.E. Bauman 
Wang Meiling - Ph.D., prof., Beijing Ins. of Technology, 

P.R. China 
Zinchenko L.A. - dr.en.s.,prof., MSTU behalf 

of N.E. Bauman 
Clark R. - Ph.D., prof., EMB of Warwick Un., UK 
Krioni N.K. - dr.en.s., prof., USATU, Ufa 
Kuznetsov A.E. - dr.en.s., prof., RSREU, Ryazan 
Maltseva S.V. - dr.en.s., prof., NRU HSE 
Mikaeva S.A. - dr.en.s., prof., MSUPI 
Neusypin K.A. - dr.en.s.,prof., MSTU behalf 

of N.E. Bauman 
Nefedov E." - dr.ph.-m.s., IRE RAS 
Nikiforov V.M. - dr.en.s., prof., FSUE «NPCAP 

behalf of N.A. Pilyugin» 
Proletarskiy A.V. - dr.en.s., .prof., MSTU behalf 

of N.E. Bauman 
Protalinsky O.M. - dr.en.s., prof., NRU MPEI 
Putilov V.N. - LLC «'Tnnovative Mashinostroenie" 

Publishers» (deputy chief editor) 
Rumyantseva O.N. - General Director of LLC «Tnnovative 

Mashinostroenie" Publishers'> 
Xia Yuantsin - Ph. Dr. prof., Beijing Ins. of Technology,

P.R. diina 
Fu Li - Ph.D., prof., Beikhan Un., P.R. China 
Fedorov I.B. - dr.en.s., prof, academician RAS, President 

of MSTU behalf of N.E. Bauman 
He Yung - Ph.D., prof. Naniil1~ Un. of Science 

and Techno ogy, P.R. China 
Chistyakova T.B. - dr.en.s., prof., SPbSIT (TU) 
ShakbnovV.A. - dr.en.s., proL COIT. memberofRAS, 

1

MSTU behaIfofN.E. Bauman 
Shibanov G.P. - dr.en.s., prof., State Flight Test Center 

behalf ofVP. Chkalov 

Editors - Mymrina I.N., Selikhova E.A.
 
Computer layout - Konova E.V.
 

Editorial address:
 
107076, Moscow, Kolodezny lane - 2a, build. 2
 
Tel.: +7 (499) 268-41-77.
 
E-mail: ast@mashin.ru;astmashin@yandex.ru;
 
http://www.mashin.ru
 

Founder:
 

LLC «"INNOVATIVE MASHINOSTROENIE"PUBLISHERS»
 

The journal was registered in the Roskomnadzor on May 29, 2014 
(PI No. FS77-581 02), it is included in the list of publications 
approved by the Higher Attestation Commission (VAK) of the 
Russian Ministry of education and science for publication of the 
works of applicants for academic degrees and the system of the 
Russian index scientific citation (RINC) 

It is published since 1947 

3
Volume 74 2020 
CONTENTS 

AUTOMATION OF SCIENTIFIC-RESEARCH 
AND PRODUCTION PROCESSES 

Godzhamanov M.G., Verdiev S.B. Informativeness assessment 
of the laser scanning results at the verticality study of the energy 
objects heat pipes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 99 

Denisov M.S., Kotov G.A. The effect of pressure on the com
pressibility of aluminum alloys 102 

Puzanov A.V., Sykorklna 0.0., Ershov E.A. Modeling the ope
rabilityof pumping equipment in arctic operating conditions ... 108 

Kokoreva O.G. The influence of wave processes on the sample 
deformation mechanism. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 112 

Vorobev E.I., Dorofeev V.O. The movement coordination of two 
manipulators, functioning together 115 

Mikaeva S.A., Mikaeva A.S., Larshina E.L. Air purification 
system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 118 

MODERN TECHNOLOGIES 

Gladyshev V.O., Kauts V.L., Tereshin A.A., Ulrikh I.V., 
Fam S.Ch. Promising directions for the development of aircraft 
orientation and navigation systems . . . . . . . . . . . . . . . . . . . .. 123 

Fam S.Ch., Surkova A.D., Selezneva M.S. Study of the route cor
rection system for the on-board navigation system of an unmanned 
aerial vehicle on the grounds of radar images of the terrain . . .. 129 

Kochengin A.E., Shikhtina A.V., Yagodkina T.V. Aggregated 
forecast model for prices on electricity market . . . . . . . . . . . .. 134 

© .Innovative Mashinostroenle» Publishers, 
.Automation. Modern technologies», 2020 

C""'\..... 

mailto:ast@mashin.ru;astmashin@yandex.ru

