
II 

COAep)l(aHMe 

rlt16plt1AHa51 MOAellb AeTeKTopa o6beKTOB Ha paAit10JlOKa~lt10HHbiX lt13o6pa>KeHit151X Clt1HTe31!1pOBaHHOill 

anep-rypbl C l..(eJlbiO nOBbiWeHit151 lt1CnOJlb30BaHit151 lt1HcpOpMa~lt11t1 0 paAit10JlOKa~lt10HHOii! .TeHit1 
6 yKHH M.S., KepxaiinH A.A., lUHpRes A.A., 1/BMBHTbBB A.H. 

Pa3pa60TKa MOAelllt1 TBepAOTeJlbHOro Jla3ep Horo yCit1Jllt1TeJ151 AJ151 MeTeop0110flt14eCKOro Jllt1Aapa 

Caso r'leHKo C.E., AKanbes B.n. 

0nTH4eCKit1i1 MOHit1TOplt1Hr CeJleKTit1BHOrO Jla3epHo ro nllaBJleHit151 

HayMos H.H., /116aAOB P.P., Mep3nHKHHa A.E. 

<l>OpM1!1pOBaHit1e C006uteHit1H B Ka HallaX ynpaBileHit151 ~1!1cppOBbiX n OTOKOB C Alt1HaMit14eCKit1M 

MYilbTit1nneKclt1posaHit1eM Ha ocHose ap~cpMeTit14eCKOi1 riporpecCit11:1 , · 

PyAaKosa 0 .8 . 

MeTOAit1Ka peKOHcplt1rypa~Hit1 _ KOMnJleKCOB aBTOMaTit13a~lt11t1 CJlO>KHOH 

opraHit13a~lt10HHO-TeXHit14eCKOi1 Clt1CTeMbl 

'lall/HH C.B., MOCHH 1/.A., Tpet/JHnos 1/.8., Cyxos 8 .8 ., Jl(ene3HRK R.M., PbiJKOBa A.A. 

KpaTKVIH o63op lt1CTOplt11!1 B03Hit1KHOBeHit151 3KpaHonn aHoB, a TaK>Ke 111x npo~3BOACTBO 
B POCCI/11!1 lt1 3a py6e>KOM B HaCT051utee BpeM51 

CMHPHOB C.B. 

,.l:.l 

' 

5 

18 

29 

38 

48 

59 

Established in 2000 ISSN 19998465 __ 

Naukoemkie tekhnologii 
(Science Intensive Techn-ologies) 

International scientific and engineering journal covering new knowledge-intensive technologies in radio electronics, micro- and nanoelec- -
tronlcs, Including issues of interdfSc:iplinary research of cognitive processes and economic aspects. , 

Edltor~ln~Chief: 

Alexander 
Vladimirovich 
Kol'ennoy-
DI' Sc., Prof., 
/\It' f'orce Academy 
n.n. Professor N. E. Zhukovsky and 
Yll. !\. Gagarin (Voronezh, Russia) 

Ooputy of the Chapter 
of tho Editor: 

Zhukov Alexander Olegovich -
Dr.Sc. (Eng.), Honored Scientist 
of the Russian Federation, 
JSC "Special Design Bureau of 
MPEI" (Moscow, Russia) 

Savchenko 
Vladimir Petrovich -
Dr.Sc. (Eng.), 
"Academician A.L. Mints Radio­
technical Institut" JSC (Moscow, 
Russia) 

Sadkovskaya Natalya Evgenyev­
na - Dr.Sc. (Eng.), Prof., 
Moscow Aviat ion Institute 
(National Research University) 
(Moscow, Russia) 

·vat. 27, No. 1~· .2026 

EDITORIAL BOARD 

Andreeva Olga Nikolaevna - Dr.Sc. (Eng.), Associate prof ., JSC "Concernl' 
Morinsis-Agat"; Moscow Technological University (MIREA) (Moscow, Russia) 

-Anziferov Sergey S. - Dr.Sc. (Eng.), Prof., 
Moscow Technological University .(MIREA) (Moscow, Russia) _ .' 

Chebotar' I gor Victorovich - Dr. Sc. (Eng.), Military University of Radio 
Electronics (Cherepovets, Russia) 

·Evdokimov Yuri Mikhailovich - Dr.Sc. (Chern.), Prof., 
Academy of State Fire Service (Moscow, Russia) 

Evtikhiyev Nikolay Nikolaevich - Dr.Sc. (Phys.-Math.), Prof., NIAU MEPhi 
(Fryazino, Russia) 

Gorlacheva Eugenia Nikolaevna- Dr.Sc. (Econ.), Associate Professor, 
Moscow State Technical University n.a. N.E. Bauman (Moscow, Russia) 

Iovdalsky Victor Anatolyevich - Dr.Sc. (Eng.), Prof., SPE "Istok" 
(Fryazino, Russia) 

Kartsan Igor Nikolaevich - Dr.Sc. (Eng.), Associate Professor, Federal 
Research Center "Marine Hydrophysical Institute of the RAS" (Sevastopol, Russia) 

Kochkarov Rasul Akhmatovich - Ph.D. (Econ.), Associate Professor, Financial Univer-
sity under the Government of the Russian Federation (Moscow, Russia) 1 

Kuznetsov Vladimir Viktorovich - Ph.D. (Eng.), Associate prof., 
Moscow Technological University (MIREA) (Moscow, Russia) 

Mezhuev Alexander Mikhailovich - Dr.Sc. (Eng.), Associate Professor, 
Air Force Academy n.a. Professor N. E. Zhukovsky and Yu. A. Gagarin (Voronezh, Russia) 

Mironov Vladimir Alexandrovich - Dr.Sc. (Eng.), Prof., Air Force Academy 
n.a. Professor N. E. Zhukovsky and Yu. A. Gagarin (Voronezh, Russia) 

Nguyeri Kuangg Tkhyong - Dr.Sc. (Eng.), Prof. (Sotsial Republic of Vietnam), 
State University of Management (Moscow, Russia) 

Ponomarev A~;~c;lrey Vladislavovich - Dr.Sc. (Eng.); Associate Professor, Air Force 
Academy ri.a. Professor N: E. Zhukovsky and Yu. A. Gagarin (Voronezh, Russia) 

Rozanov Vladimir Viktorovich - Ph.D. (Eng.), Dr,Sc. (Bioi.), Prof., 
Lomonosov Moscow State University (Moscow, Russia)•' 

Sadykhov Gulam Sadykhovich - Dr.Sc. { Eng.), Prof., 
Bauman Moscow State Technical University (Moscow, Russia) 

Severtsev Nikolay Alekseyevich - Dr.Sc. (Eng.), Prof., 
FRC "Informatics and Management" of RAS (Moscow, Russia) 

Sinitsyn Igor Nikolaevich- Dr.Sc. (Eng.); Prof ., 
FRC "Informatics and Management'' of RAS (Moscow, Russia) 

Tavalinsky Dmitry Anatolye-vich - Dr.Sc. (Eng.), Professor, 
Military University of Radio Electronics (Cherepovets, Russia) 

Zamuruyev Sergey Nikolaevich - Dr.Sc. (Eng.), 
Mos<;:~w Technological University (MIR,EA): (Moscow1 Russia) 

. Zubtsov.v ladimir Ivanovich - Qr.Sc. (Eng,) (Belarus) 



Contents 

A hybrid model of an object detector on synthetic aperture radar images with the aim of enhancing 
the utilization of radar shadow information 
Bukin M. V., Kerkhaili A.A., Shiryaev A.A., Dementiev A.N. 

Development of a model of an optical system of a solid-state laser amplifier for a meteorological lidar 
Savotchenko S.E., Akayev V.L. 

Optical monitoring of selective laser melting 
Naumov I.L, Ibadov R.R., Merzliki~a A. E. 

Generation of messages in digital stream control channels with dynamic multiplexing based on arithmetic · 
progression 
Rudakova 0. II. 

The methodology of reconfiguration of automation complexes of complex organizational 
and technical systems 
Chashchin S. V., Mosin D.A., Trefilov D. V., Sukhov II. II., Zheleznyak L.M., Ryzhova A.A. 

A brief overview of the history of ekranoplanes, as well as their production in . Russia and abroad 
at the present time 
Smirnov S. II. 

/i . 

' 

17 

27 

37 

47 

58 

69 

Bee CTaT~, npeACTaBJleHHble B AaHHOM BblnyCKe >K)IpHana, COOTBeTCTBYIOT HOMeHKJlarype cne1.1~;~aJlbHOCTei1 HaY4HbiX pa60THH,KOB 

Y4pe,!IHTenb 000 li13AaTenbCTBO PaAHOTeXHHKa. CBHAeTenbCTBO 0 pemcrpaLIHH nlt1 NQ <I>C 77-76516. 
noAnHcaHo s ne4aTb 02.02.2026. <l>bpMaT 60x88 1/8. 6yMai-a oQ:>cerHaSI. 
ne4.n. 9. THpa)K 650 3K3. li13A. NQ 25. . ·, . 
000 li13AarenbCTBO PaAHOTexHHKa: 101000, r . MocKsa, noAcoceHCKI1i1 nep., A· 14, crp. 2. Ten. +7(495)625-92-41. 
101000, Russian Federation, Moscow, Podsosensky Lane, 14,· bid. 2. Tel./ fax + 7( 495)625-92-41. 
Http:/ /www.radiotec.ru 
E-mail: info@radiotec.ru 

AH3ai1H Iii AOne4aTHaSI noArorosKa 000 <<CAiltHC-nPECC». 
OTne4aTaHo s nmorpa¢>11JII 000 «na6nHT». "' 
127282, MocKsa, yn . nonSipHaSI, A· 316, CTp. 1. Ten.: (495) 859--48-62. 
3aKa3 NQ 03690. 

116+ I 

ISSN 1999-8465 © 000 li13AarenbCTBO PaAHOTeXHHKa, 2026 r. 

He3aKOHHOe TMpamMpoaaHMe M nepeBOA nelfaTHoro MaTepMana, BKniOlfeHHoro a mypHan, 
a ::meKTpOHHOM M n106oM APYroM BMAe 3anpeaqeHo M KapaeTCH aAMMHMCTpaTMBHOM 

M yronOBHOM OTBeTCTBeHHOCTbiO no 3aKOHY Pel> «06 aBTOpCKOM n paae M CMeH<HbiX npaaax» 

. 
rufipuonaR MOOe.nb oemeKmopa omeKmoa na paouoJloKa~uonnbtx mo6pa:HCenuRX cunme3upoaannoii anep mypbl c ~e.nb/0,, • 

Hay4HaSI craTbSI 
YAI< 621.396.96 . 
DOI: https:/ /doi.org/10.18127/j19998465-202601-'01 

ruop·H;LJ;HaH MO,U:CJJh ,U:CTC~'!_Opa OO'bCKTOB' ' 

u-a pa,U:HOJJOKaU;HOHHhi X lf306pa~CHHHX CHHTC3HpOBaHHOH 

a nepTypLI C U:CJJh~ DOBhllliCHHH _H~DOJlh30B3HHH liHf}lOpMaU:HH 

0 pa,U:HOJJOKaU:HOHHOH TCHH 

M.B. 5yKMH1
, A.A~ KepxatinM2, A.A. WMpJtea3, A.H.AeMeHTbeB4 

1
•
2 

BYHLl BBC «BBA 1o1M. npocp. H.E . .>KyKOBCKOro lo1 IO.A. r araplo1Ha» (r. BopoHe)K, POCC1o1SI) 
3
•
4 M~P3A- Pocc1o1i1cKio1H TexHonorlo14ecKio1H,yHio1Bepclo1TeT (PlY M~P3A) (MocKsa, Pocclo1SI) , 

1 bukinm@mail.ru, 2 ali.ahmad.karhili@gmail.com 

AUI·IOTBLIMH 

1 ') : 

.•. ' i' 

nocTaHOBKa npo6neMbl, B pa6ore npeACTasneHa' ycosepweHcrsosaHHa~ rH6P11AHCISI MOAenb AnSI o6Hapy)KeHV1SI o6beKTos Ha pa­
~\HOnoKai.IVIOHHbiX H3o6pa>t<eHV1SIX c CI1HTe3HposaHHoi1 aneprypoi1 (PCA). np11 ::)TOM oco6oe BH11MaH11e. YAeneHo yny4WeHHIO 11Cnonb-
30BaHV1H HHQ:>OpMalii1V1 paAV10nOKaLIV10HHOH TeHV1 AnSI COKpallleHVISI nO>KHbiX r pesor V1 nOBbiWeHVISI T04HOCTV1 06Hap~eHI1SI 06beKTOB. 
4enb. npeAnO)KV1Tb 'HOBYIO MOAenb AeTeKTOpa, OCHOBaHHYIO Ha lo1HTenneKTyM bHOM 06be,!I11HeHHI1 ABVX B3ai1MOAOnOnHSIIOUI11X nOA­
XOAOB: OAVIH cneLIHMV13HpyeTCSI Ha 06Hapy>KeHV1V1 06beKTOB C HCnOnb30BaHI1eM V1HQ:>OpMaLIV1H 0 TeHH; APYrDi1 - Ha 06Hapy>KeHV111 
06bei<TOB BHe 3aBHC11MOCTI1 OT V1HQ:>OpMaLIV111 _0 TeHV1. . . . , 
Pe3ynbTaTbl. Bb16op noA~OASIUiei1 MOAe~V1 1o1n11 o6jheAHHeHI1e HX BbiXOAH~IX AaHHbiX oi::yllleCTsneH nocpeACTBOM aAanTVIBHoro Mexa­
HV13Ma npHHSlTI'ISI peWeHI1H1 OCHOBaHHOro Ha aHaJiiV13€ Ka4eCTsa 11306pa)KeHV1SI, BKnl04aSI paC4eT ypOBHSI WyMa C V1CnOnb30BaHHeM 
npeo6pa30BaHHSI <J>ypbe V1 VIHAeKca pa3MbiTHSIC Ht nont:>30BaHV1eM TeKCTypHbiX xapaKTepV1CTHK (GLCM). noKa3aHO SIBHOe npeBOCXOA­
CTBO rH6PV1AHOH MOAenV1, KOTOpaSI AOCTV1rna 3Ha4V1TenbHOrO CHI'I)KeHHSI YPOBHSI nO)KHbiX Tpesor (FPP!) {J,O 0,0035 .Ha HCXOAHOM ·Te-
CTOBOM Ha6ope f1 AO 0,0061 Ha f:OCTa.BHOM Ha6ope npH nopor;e ysepeHHOCTH 0,8, COXpaHSISI np11 3TOM BbiCOKYIO nonHOTY H 06UIYIO 
TOLIHOCTb. ' ' ~. ' . . . . .. ' I 

npai<TMlfeCKaH 3HalfMMOCTb. nony4eHHble pe3ynbTaTbl AenaiOT rH6pi1AHYIO ' MOAenb 'npaKH14H&lM ' H nepcneKTVIBHbiM peweHIAeM 
AfiSl BOeHHbiX V1 OXpaHHbiX npHMeHeHI-1i1, Tpe6yiOUjHX,BbiCOKOH HaAe>KHOCTV1 B ycnOBHSIX noMeX.f'l MaCKHpOBKV1. 

Knm'leBble cnosa 

HeupoHHbte cer11, paJlHOJTOKal/HOHHbte H3o6pa)KeHHf1 (SAR}, o6Hapf?KeHHe o6beK(OB Ha H3o6pa)KeHI(tf1X 

,linn l/HTHpOBBHHR 

5yJ(HN M.B., Kepxaunu A.A., LJJupfleB A.A., ,l/eMeHTbeB A.H. f i16PHAHaSI MOAenb t~eTeKropa ·o6beKTOB Ha paAHOnoKaLIHOHHbiX H306-
pa>l<l'iH11HX CV1HTe311pOBaHHOH aneprypbl C LlenbiO npBbiWeHVISI HCnonb30BaHio1SI VIHQ:>OpMaLIH.H 0 paAVIOnOKaLIHOHHOH Tt;!HI-1 // HayKOeM-
1(1!10 rexHonorHI1. 2026. T. 27. NQ 1. C. 5-17. DOI: https:/ /doi.org/ 10.18127/ j 19998465-202601-01 ' 

: ' . '· ' 

A brief version in English is given at the end of the article 

Boe.a;euue 

PU) \110JIOKaqi':IOfUi ble 11306p3JKemUI CHHTe3HpOBaHHOR anepT)'pbi (PCA) RBJUIIOTCH KpaeyroJII:.HhrM KaMHeM MHO­

I 'I•IX /KI13Hei:IHO BIDKHbiX IIpHMeHeHHR, TaKifx KaK B03.lJ.YlliHOe Ha6mo,nemie, )J.HCTaHQHOHHOe '30H)J.HpOBaHHe H 

o6opoHH bl e c u cTeMLI, 6naro.napR Hx.:· cno'co6HOCTH ocy:tn;ecTBJUITb image f ormat i on .ztiieM H H0 %10 · B mo6hi X 

I IOI'O)J.HbiX YCJlOBIDIX. 0 ,I:(HaKO Ha,ne:>ImOe 06Hapy:>KeHHe o6DeKTdB Ha 3THX. M3o6paiKeHff.SIX llO-npe>KHeM)' CTaJI-

101BaeTC51 CO 3Halfii.TeJlhHhi MH challenges, HaH60JTee 3aMeTHbiMH H3 KOTQphl:X,: HBJTRIOTCR Bhi COKHe ypOBHH JIO)I(­

IIhiX 'TpeBor, Bhl3BaHHhie IDYMOM, MaCKHpOBKOR H CJTO:>IGihiMH x apaKTepHCTfiKaMH pa,nHOJIOKal:(HOHHhl X cqeH 

I I 'I· 13 3TOM KOHTeKcTe pa,nHonoK~HoHHasr TeHh Bhi,nen sreTcR KaK 6 or aThm HCTO'IIDIK HH<l>opMaQHH, KOTOphlii 

MmiCOT nOBblCHTh TOl.J:HOCTb 06Hapy )l(eHIDI: 06beKTa, 'HO ee 3<P<PeKTHBHOe HCIIOJib30BaHHe Tpe6y eT CllelUfaJIH3H­

iHHIUIIIIbiX Mo,nen eii, cnoco6m.IX a,nanTHpo:BaTbcsr K' H3MeiDIIOIWIMCH y cnoBIDIM n3o6piDKeHIDI. 

I~ 0 II h p a 6 0 T bl - rrpe,nJTO)I(HTb HOBYJO rn6pH,ll,HyiO MO)J.eJTh, OCHOBairnyro Ha IDITeJIJie:rcrya.Jii,HoM o6b­

lj \l ll l!.illl•ll·• ;w yx B3auMo,norro.JIIDllOII(HX rro,ll,Xo,nos: ororn crrewrann:m pyercsr Ha o6Hap)')I<em m o6beKToB c HCIJOJib­

, H HII III I IUM I•II·IC]lOpMarnrn: 0 TeHH, .npyroif - Ha 06Hapy)KeHHH o6beKTOB BHe 3aJmci n.1:0CTH HH<i>OpM~ID'I 0 TeHH. 

i) l'yl<~lll M.fl., l<epxai1n11 A.A., WV1pSies A.A., AeMeHTbeB A.H. , 2026 
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