
~MEHV1 

EEBA» 

l 

CIJ.QEP>KAHME
 

~ 

TEMAHOMEPA 

4 MapK6bIXOBCKV1~. 

BKJla,LJ, OTe~eCTBeHHbIX y~eHblx 

V1 V1HlKeHepoB BYKpenJleHV1e 
060poHocnoc06HoCTV1 crpauu 

HHcDOKOMMYHMKALlMOHHblE
 
TEXHOnOrHH
 

14 60PV1C Jlacrosm. 
cDopMV1poBaHV1e l..\WppOBOro 
npocrpaucrea crpau V1 MV1pa. 
Bonpocbl peryJlV1pOBaHV1~ 

COEiblTHH OTPAcnM 

21 ICNIRP npua-ana TeXHOJlOrV11O 5G 
6e30nacHo~ 

60 Cep V1~ 'dlYTb Kllotiene» OT AO "MapKa» 
74 Ha~AeH OnTV1ManbHbl~ COCTaB 

MaTepV1ana'AIl~ aHTeHH 5G 

HblX 

WWW.ELSV.RU 



CDl1EP>KAHME
 

3JlEKTPOMAI1U1THASI 6E30nACHOCTb 

21 CnoA06aeB IO.M. 

3Jle poMarHHTHall oeaonacuocrs cospeeennux 

6ecnpoBoAHbiX TeXHOJlOfH~ : AOKyMeHTbl ICNIRP 

PAA~OJlOKA~~S1 

2510AHHS.H., SOJlKOB A.M. 

AOCTHlKHMble ypOBHIit oWH60K yrJl OM epHO ~ 

n aC CI1BHO~ JlOKal\HHHCTOYHHKOBH3JlyYeHHIl Ha oase 

MeToAa HaH60JlbWerOnpaBAonoA06HIl 

31 10JleHKo A.C., CblyeB MJ,1 . 

BJlHIlHHe anpaopnoa IitHepopMal\HH Ha CXOAHMOCTb 

MHorOMOAeJlbHOrO anroparva npH cOnpOBOlKAeHHIit 

6anJlHCTHyeCKHX 06beKTOB 

CnYTH~KOBblE TEXHOJlOI11~ 

36 LjeYIitH I .B. 

TeHAeHl\HHHKOHl\enl\HHnOCTpOeHH 5I ce Te~ CBIl3HC 

HCnOJlb30BaHHeM aereccrauaouapnux cnyrHHKoBblX 

rpvnnapoeo« 

AHTEHHO '~~AEPHblE YCTPO~CT8A 

44 Bo c Kpece HcKH~ A.Vl ., OBYHH HHKOBa E. B., 

HryeH AHHbTo, KOHApaTbeBa CT. , WMaYHJlHH n.A. 

Pacumpeuae p a 60Y e~ nonocu ne-an-ux 
H 3Jl yY aTeJl e~ CnOMow,blO pacnpeneneuuoro 

B036y>KAeHHIl 

48 HHKHTHH lOA , 5eJloBC.A., Lj e pH IlBC KIit ~ C.IO . 

Vl3MepHTeJlbHall aKTIitBHall oepparoeas aHTeHHa 

A¢ A-1M 

1-1HTEPHET BE~E~ 

51 Jlooacroaa M.B., MaTlOxHHA.IO. 

Vl CnOJlb30BaHHe anroparua ¢JlO~Aa -Yop WanJla 

,ll.Il1l noucra Mapwpyra nepeaasa curuana 

CHHxpOHH3al\HH CMHHHManbHblM YHcnOM 

neperpaeaoa 

BOJlOKOHHO -onrW-~ECK1-1E Jl1-1H~1-1 CBSl31-1 

55 )J36eKX., EenseaB.B., TKayeHKO Vl.M. 

0630P npeHMyw,ecTB OnTOBOJlOKOHHblX 

AMOOFDM-cHcTeM 

CETEBOE KOA1-1POBAH1-1E 

61	 5b lxoBcKH~ M.A. OCH OBbl Bbl60pa OnTHMMbHblX 

napaverpoa nO MexoycTO~YH BbIX KOAOB 

,ll.Il1l TeJleKoMMYHHKal\HOHHbIXCHCTeM 

TEOP~S1 ~EnE'1 ~ ~1-1JlbTPbI 

70 I pe6eHKo lOA , AyHr Ko MHH. 

nepecTp aHBaeMbli,i KOMnJl eKCH bl ~ nonocosoa 

epHJlbrp Ha nepesmo-aevux KOHAe HcaTopax 

2 

CONTENTS 

21 SPODOBAEV Yu.M. 

Electromagnetic securityof 

modern vnreless technologies: 

ICNIRPdocuments 

25 YUDINV.N.. V LKOVA.M 

Adlievable .rr 01 levels01 he 

passive gonio01etric location 01 

radiationsources oaseo onthe 

maximum hkelillooc! method 

31 GOLENKO OS , 5YCHEV 1.1 ,1. 

Influence01 a prior i mtormaton 

onthe mu iplemodel alqorithm 

convergence during tracking;j 

balhsti target 

36 CHECIiING,V. 

Trendsarid concepts01 

development of communication 

networks \Isingnon­

geostationary satelhe 

constellations 

44 VOSKRESENSKIY0.1 , 

OVCHINNIKOVA E.V. , NGUEN 

D.T.• KONDRAnEVA 5.G., 

$HMACHIUN P.A. 

Aband enhancement01patch 

antennasbythe distributed 

excitations 

48 NtKITIN YlI.A., BELOV SA.. 

CHERNIAVSKY S.Yu. 

Measur ing active territeantenna 

AFA-I M 

51 LOBASTOVA MV.. 

MA1YUKHINA.YlJ. 

U~l ng theRoyd-Warshall 

algorllhm to lind the 

transnussiouroute 01 the 

synclllOllll<ltlOO 'grlJl witha 
minimum nun ber of receptions 

55 YAZBECKH.. BELYAEVV.v . 

n<ACHENKO I M 

Advantages of AMOOFDM 

system0Ifef other technologies: 

a review 

61 BYKHOVSKIY M.A 

The basicsof selecting 

tl1e optimal parameters of 

error-conecnnq codes lor 

telecommunication systems 

70 GREIBENKO YuA, AUNG K.M. 

Atunable complex bandpass 

filter with switcliablecapacitors 

75 Absuacts 

8KEMECSl'iHblC1 HAY'-lHO­

TEXH\1'iECK\1~ lKYPHAIl
 
no npOBOAHO'1\1
 
PNJ,I1OCBSl311. TEllEB\1D,EHI-1IO,
 
PNJ,\10BE144H\1IO.
 
OCHOBAH B 1933 roAY
 

ISSN00 13-5771 . 
3nEKTPOCBSl3b. 2020, NQ 4. 1-76. 

rnaBHblH penaxrop B.B. 6yreHKo, A.T.H. 

PeAaKllHOHHall xonneras : A.E. KpynHoB, K.T .H .
 
ApT.C. A.i:\>KeMoB, A.T.H . K.ltl. KyKK, A.T.H .
 
B.A, AIiApeeB, A.T.H . A.E, KyYep~B b l ~, A.T.H .
 
A.C. Barnacaps« , A,T.H. H.B. neMewKo, A.T.H , 
C.B. 6aYe BCK~ ii , A,T,H, B.H. n~BWLAl\ , A·3.H. 
M,A. 6bIXOBCKLA ii , A.T.II. c.n. MLAWeHKOB, A.T.H. 
B.H. BacLAnbeB, Yn .-Kopp. PAH H.H. MyxLATALAHOB, K.3.H. 
B.B. B LAT~3eB , A.T.H. Afl . OCLATLAC, K.3.H. 
E.E. BonOALAHa, A.3.H. H.n . Pe3HLAKOBa, A.3.H. 
B.A. r pWopbeB, A.T.H. IO.M. CnoA06aeB, A.T.H . 
(uiec-penacrop) K.A. Cre na-eueo 
lOA r poMaKoB, A.T.II. B.A, Crpeneu, K.T.H. 
B.A. EepLAMYWKLA H, K.q,.-M.H. M.M. CTYnHLAl\KLAi,i, K.T.H. 
10.6. 3y6apeB, Yn .-Kopp. PAH B.a . TLAXBLAHCKLAi,i , A.3.H. 
O.A. ltlBaHoB, K.B.H . P.B. WepeALA H, K.T.H . 
C.B. KLA3LAMa, A.T.H. 

reHepanbHblH AHpeKTOp AHaTOnHii H. faTLAnOB 
BeAYU\HH penaerop ltlpLAHa 6oropOALAl\Kal1 
HilA HOMepoM TalOKe pafiorana: HaranLAI1 Eq,LA MOBa, 
EareHLAI1 BonbIHKHHa, EneHa 6eneHbKal1. MaKcl1MMyeraq,HALA , 
MaKCLAM WLA6aeB 
AH3aHHH BepCTKa EKaTepLAHa fopOlKaHKLAHa 

B COOTBeTCTBHH c peweHHeMnpe3HAHYMa BAKMllH06pHayKH 
POCCHll lKYPHaIl «3neKTpO C B~3b» BKIllOyeHBnepeyeHbBeAYlliHX 
pel.\eH3HpyeMbix HaYYHblX 113AaHH~ , BKOTOPblXAOnlt(Hbi 6b1Tb 
ony6nHKOBaHbi OCHOBHble HayYHble pe3ynb TaTbI AHCCepTal.\ H~ 

Ha COHCKaHHe yYeHoii CTeneHHAOKTOpa HKaH,/\HAaTa HayK 
(https:f/vak.minobrnallki.gov.rll) 

lKypHaIl aaperacrpnposan B<!>eAepaIlb HO~ cnylt(6e no H3A30PY 
Bcoepe CB~3H , HH<jlopMallHoHHblX TeXHonorHii HMaCCOBblX 
KOMMYHHKal.\H~ . 

CBHAeTenbClBo 0 perHCTpal.\H l1nV1 N2<l>C77-45919 aT 22.07.2011 

illaTa Ha 06110lKKe <!>r'fn HV1 V1 P 
Mpec peAaKl\I1I1: 105064, Mocrsa, KaJaKoBa, 16 
Ten.: +7 (495) 647-17-65. 
E-mail : elsv@garneLru. Caih:lwlw.elsv.ru 

YypeAI1Tel1l1: PeraouansuoeCOAPYJKecTIlOBoonacraCB~3H , 

Me)!(J\YHapoAHa~ aKaAeMH~ CB~311, POCCl1HCKoeHayYHo-TeJ<HHYecKoe 
oourecreopaJl,HOTeJ<HHKH, 3neKTpoHHKI1 11 CB~3 11 11M . A.C. Ilonosa, 
000 . V1 H<Po -3ne KTpocB~3 b' 

CAaHOBHa60p 17.03.2020. llonnacano Bne-ars 07.04.2020 
neyaTb occemas. <DopMaT 60x90x9. V13A. NQ62. 
Ycn. Kp.-on . 14,1 2. YY. -ll3A. n. 19,6. Ycn. nes. n. 9. 

Ome-arauo BTHnorpa<jlHH: 000 «ME,/J,Ji1AKOJlOP•.
 
127273, MOCKBa, CHrHaIlbH bI~ npoean,A. NQ 19, crp, 1
 
Ten./<jJaKc: +7 (499) 903-69-52, +7 (499)903-69-53
 

TI1palt( 3000 3K3.
 
3a conepsaune peKllaMHblXMarepHaIlOB
 
peAaKl.\HI1 OTBeTCTBeHHOCTH He aecer.
 
© 000 « Iit H<jl0 -3ne KT pOCB ~3 b'
 

nOAnHCHble IIHAeKCblnoxaranorau:
 
-Pocne-ars- - 7I 107, -Ilpecca POCCHW' - 4141 1,
 
-vpan-rlpecc- - 71107
 


