
· V1 E 

~O 

I-H1 

ITbl1l1 

eHTO 

'6 

lbHblX 

CDl1EP>KAHME
 
(g) 

AC.GOV.RU AC.GOV.RU
 

AKTYA11bHO 

3 5G BPOCCV1 V1 : cnerrp, KOHKypeHl.\V151, 
COTpY/..\Hw1ecTBo 

TEMAHOMEPA 

4 0630PMAC .TeH/..\eH l.\V1 V1 pa3BV1TV151 
rno6an bHo~ V1 Hal.\ V1 0HanbHblx l.\ V1 cjJ POBbIX 
V1HcjJpacTpyKTYP 

9 AHacTacV151 OCV1T V1 C, Ceprea MenbHV1K, 
EneHa llerpoea CTaTV1cTV1Ka AJ151 
YCTO~YV1B O rO pa3B V1TV1 51 Vl KT 

MOH"TOp"Hr 

11 U.V1cjJpoBa51 nOBeCTKa 
"Vl HcjJocjJopyMa-2019" 

12 CSTB-20 19: MynbTV1nnaTcjJopMeHHocTb 
scernaV1 eeaae 

14 "$JMan-601,,'A<fJ.YT Ha 6a~ KoHy pe . 

Vl HTepBblO CVl ropeM KaraM 

16 POCCB513b B2018 ro/..\y: npe/..\BapV1TenbHble 
V1 TorV1 

,\rrv 
WWW.ELSV .RU 

~ II " ':l I) I V'H H6 1 



I

'

,
,

CDl1EP>KAHME
 

ME>K,D.YHAPOAHOE PErYm1POBAH~E 

18 Pe3Hl-1 KOBa H.Il., ApTeMbeBa r.c., KarnoraA.B , 
Ponb MC3 S pa3Bl-1H11i1 norenunana B 06nacTIi1 
cran 1CTl-1K Ii1 3neKTpOCBIl31i1/ltlKT. HepeweHHble 
npo6neMbi. YaCTb I 

23 K03ClAaeBa nA 
AKTYanbHble sonpocu PO CCIi1 ~CKO~ 

Ii1 e s pone~cKo ~ HyMepaLjli11i1 

~Hct>OPMAI.t~OHHASI 6E30nACHOCTb 
28 CnonocaeeM 10 , KnIi1MOB A,A. 

Pa3Bl-1Tli1e Te XHOn Orli1~ Ii1Hcj> opM aLjl-10HH O ~ 

6e30nacHocTIi1 Ii1 Ii1 X Snli1llHli1e Ha LjIi1cj>pOSylO 
TpaHccj>o pMaLjIi1IO 3KOHOMIi1KIi1 

33 5acapa6 MA , 5enbcj>ep P.A., KpaBI..\OBA.B. 
Apxli1TeKTYpa O Y epeAe ~ Ta6nli1Lj Mapwpyrli13al..\Ii11i1 
06beA Ii1 HeHH O~ CeTIi1 IlA KaTerOpli1 1i1 
cneuvansnoro Ha3HayeH Ii1 1l 

CET~ ~ C~CTEMbl CBSl3~ 

38 50POAIi1H A,C., flapaaouos Altl , 
Mapurpvrasauas Tpacj>Ii1 Ka s cern 6 e c npo BoAH O~ 

CB1l3 1i1 , nocrooeuuoa Ha oase D2D-TeXHOn O r l-1 ~ 

45 KapllKIi1H a.n. KapllKIi1H A.B, 
llyrli1 peWe Hli11l npo6neMbi o6eCneyeHIi11l 
HClAeJKHOCTIi1 6ec ne pe6 o ~ Ho ro 

renepanaoaeuanns perli10Han bHbix ceTe~ 

CET~ CBSl3~ CnE~~AJ1bHOro HA3HA"IEH~SI 

50 ltlByeHKOA.B., EpYeHKOA.B., CIi1 HOnli1 1..\ B.B., 
CyxoTennbl(1 All ., AYPblrl-1H B.B. 
M anTIi1BH bl(1 nporo xon KaHanbHoro ypOSHIl M il 
paoon, B cersxcneuuansnoroHa3HayeHl-11l 

57 M OB AA 
ll epcneKTIi1 BHbl(1 eAIi1Hbl(1 anroparv CJKaTli11l pe'l li1 
"Cll ltlPltlT" M il Cl-1CTeMbl CBIl3l-1 MO Plll 

nPE06PA30BAH~Ec~rHAJ10B 

59 HIi1KonaeB 5.ltl., Anuuea IO,B., 
Meuiepsroaa M,5 , 
Yl-1CneHHbl(1 MeTOA pac-era BepollTHOCTIi1 
non3):\aHIi1Il npli1HIi1MaeMoro curuana 
B ravcco aceoa KaHane B 3ClAaHHylO 06naCTb 
npocTpaHcTBa 

64 Cli1nli1H AM , 
BepollTHocTHbl(1 ananaa Ii1 MeTOAIi1Ka 
napannenbH o(1 Ol..\eHKIi1 peWeH Ii1~ ananraasux 
anroparvos Ha3HayeHIi11l yaCTOT 

3I1EKTPOMArH~THASI COBMECT~MOCTb 

70 CIi1BOKOHb B.Il ., Ky6blWKIi1HA.B., 
KOneCHl-1KOB P.B, 
3neI(TpOMarHIi1THall COBMeCTIi1 MOCTb Mo61i1nbHOrO 
uarpesuoro CTeHAa 

CONTENTS 

18 REZNIKOVA N P , 

ARTEMIEVA G.S., KAUUGA D.V. 

TIle roleof theInternational 

Telecommunication Umon In the 

development of telecommuoicanous/ 

ICTstausncs, Unsnlvedproblems. 

Part I 

23 KOZADAEVAL.A, 

Actual issuesof RU SSian and 

European numbennq 

28 SPODOBAEV M.Yu , KU MOV DA. 

Development of infoHnnlion SCClIIIly 

technoloqiesand theil Influenceon 

dlyital translormntion01 economy 

33 BASARAB MA. BELFERR,A, 

KRAVTSOVA,V. 

TIle queue architecture of the rOlltll1g 

tables01thespecial uniteddata 

transmission nplWork 

38 BORODINA,S. PARAMONOVA.I. 

Routing of traffic In D2Dwileless 

network 

45 KARYAKIN V.L..KARYAKIN D.V. 

Ways to solve Ihe problem01 

ensuunq relialJllity of uninterrupted 

TV broaocastinq 01legionalnelworks 

50 IVCHENKO A.V.. 

YERCHENKO A.V.. SINOUCv»; 
SUKHOTEPUYA.P.. DURYGINv». 
Adaptivedata link layer prolocoI lor 

special networks 

57 AOOVAA 

Perspective unified speech 

compression alqoritlun SPIRITfOI 

hecommeneauoosystemof the 

Mlllistcy of Defence ot ihe Russian 

Federahon 

59 NIKOLAEV 8.1. , ALYSHEV YII.V . 

MESHCHERYAKOVA M.B 

Anumerical methodfor estimation 

tile probahillty I)f occurrence 

a received 51gnallll :1 given domain 

ot space of Gaussan clmnnel 
64 SIUN D.M. 

PlOhahihstlc analYS IS andmethod 

for parallel evaluation ofsolunons 

of adaptivefrequelll:yassignment 

algor ithms 

70 StVOKONVP , KUBYSHKINAV.. 

KOUESNIKOVRV. 

Electromagnetic compatibility 

III mobile Ionosphericheater 

75 Absfracts 

8l<EMEC~YHbl~ HAY'lHO­
IDHI-l'1ECKI-l"1 )K'fPIWl 
no n POBOAHO~ I-l 
PAL\I-lOCBH3V1. TEJl EB~EH V1 IO , 

PAL\~1 0B EWAH V1 IO . 

OCHOBAHB 1933 roAY 

ISSN 001 3-5771 
SnEKTPOCB513b. 2019, N22. 1-76. 

r1l3BHbl" peA3KTOp B.B. 5yreHKo, A.LIt. 

no co e 
B rvi lt1pE 
nnyaTa 
nsroro 
no cue 
reue pa 
MaTCOI 
ce AbMC 
ucn ons 
5G-no,l: 
( 14% ), 
rna BHOI 
POCC It1It1 
cy pca ( 
cnexrp. 
(B 20 18 
pOBo ro 
a An 51 "F 
MOJf<eTE 
BblPYYKI 
nsropa 
CKOOPAL 
Ae i:1CTB v 
6 V13 Hec ­
HOBbie IV 

KaKoce, 
HI1KV1 KP\ 
C03Aa HI-1 
POCCIt1 W 
CKOM wei 
ECTb Tp Vl 
Aen eHlt1e 
C03AaHIt1 
CTP Y KTy ~ 

HeHlt1e or 
ynpa ene 
nyr s He n 
COcpe,D,O 

PeA3Kl.\110HH311 KOllll erl111 : 
Apr.C. A,o,)KeMoB, A.T. H. 
B.A. AHApeeB, A.T.H , 
C,B. 6aYe BCK~~ , A,T .H . 
MA 5bIXOBCK~~ , A.T.H. 
B.H. Bacansea, yn.-Kopp. PAH 
B.B. B~ TH3 eB , A.T,H. 
E.E. Bononaaa, K.3.H. 
B.A. fpli1rOpbeB , A.T. H. 
(uieo-penarrop) 
lOA f poMaKoB, A.T.H . 
B.A. E¢~MY W K~H , K.¢ .-M.H. 
10.5, 3y6apeB, Yn .-Kopp. PAH 
n.R Kaarop, A.T. H. 
C,B. KIi13Ii1Ma, A.T.H . 
A.E. KpynH oB, K.T.H . 

K.Vl . KyKK, A,T.H. 
A.E. KyYep51 Bb l ~ , A.T.H. 
H.B. neMeWKO, A.T.H. 
B.H. n~BWIi1l\ , A.3.H , 
c.n.MIi1WeHKOB, A.T.H. 
A.P. MKpTYHH, A.¢-M ,H. 
H.H. MYXI1TA~HOB , K.3.H . 
A.n. OC~T~ C , K.3.H. 
H.n. Pe3H~KoBa , A.3.H. 
IO.M. Cnonotiaes, A.T.H. 
K.A. Crenaueuxo 
BA Crpeneu, K.T,H , 
M.M. CTyn HIi1l\K~~ , K.T ,H. 
B.a . T~XB~HCK~H , A.3.H. 
P.B. WepeAIi1H, K.T. H. 

reHep3llbHbl" Al1peKTOp A.H . faT~ n O B 

BeAYLL\I1 " peA3KTOpH.B. E¢t1MOBa 
H3A HOMepoM T310Ke p360T31l11: Vl .A. 50r O pOA~ l.\ K a51 , 

E.A. BOn bI HKt1Ha , E,M. 5 en eHb K a ~, E.B, Eauraur raua, 
M.H. W~ 6 a eB 

A1133"H 11 BepCTK3 E.O. f Op0)l(aH Kt1 Ha 

B COO Tse lCTBI111c peu le ll~e M npe3 11,[\ ~y ~l;I BAK M ~ ll o 6 p Ha Y K ll 

Poceml "'YPllaJl .3neKTpOC B1l3b' BKnlO'iell Bn e pe~ ellb Be,[J,YLU~x 

pel\CH311pyeMblxIlaY'!llblX~ I 3JJil I! ~ I H , BKOTOpblX,[J,OJlJi<llbi6b1 Tb 
ony6n ~ K o B3 HbI OCttOBHble lIaY'tHbie peavnsraru ,[J, ~ cce p l a l1 n H 

Ha COllcxallLle Y'!elloHcreneua ,nOKTOpa., 1«11l,n11,n3m lIayx 
(Il tlp:/!vak,ed,qov.1U/87) 

:+:yptlaJl saperV1 G T p ~ l p() BaH B¢e,nepaIlbIiOHCJJy;x6e no Ha,lJ,30PY 
Bc¢cpe C B1l 3 ~. V1H (jJOPMal.\V1 01l 1IbIXTexHol1orl1ii ~, MaCCOAbiX 
X O M M Y Il ~ K m1~ f i . 

CB11j\eTenbCTBo 0 perV1 cTIJal1V1 11nltl N2C1>C77·45919 or 22.07.2011 

!l>OTOHa06nOJKKe ITU 

AApec peAaKIlV1I1: 107031 . MOCKEkl . KY3Hel1KL1HMOCT,,n. 20/6, 
Ten. : +7 (495) 647-17-65. 
E-mail: elsv@garnel. ru. Caih :Wlwl .elsv.ru 

Y~peAI1Tenl1; PerViOllaJI blloeCOAP~ecrno B0611aC1l1C811 3 ~ . 

M e )i(,l\ Y lla POl\ ll a ~ BXa,l,jeMllll CB1l311. Poccaiicsoe H a Y~ H o · T exll l1 ~ecx oe 

06LUeC TBO p a,n 11 0Te X Il ~ K I1 , 3 I1 e KT p O H I1 K ~ ~ cssau~ M . A C. flonoea, 
000 «l-1 H(jJ0-3neKTpOCB1l3b' 

Cp,aHOBH360p 18.01.2019. llonnacauo B lle<taTb 12.02.201 9 
ne~a lb 0<jlceTH311 . C1> opMaT60x90x9. ltl3A N262. 
YCI1 , Kp,-on , 14,12. YY.-II311, 11 , 19,6, YCI1 , ne<t , 11 , 9, 

Ome-araao Bnll1 or pa<p 11~1 : 000 ,ME,llltlAKOnOp•. 
127273, MocKBa, CllrJ1aJl bHblHllpoeJA, II, Ng 19, CTp. 1 
TCI1 ./,paKc +7 (499)903-69-52. +7 (499) 903·69·53 
. . . . . . . .. .. . . . . . . . . . . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . .. .. . . . .. . .. . . . .. . . . . . . .. . . . . . . .. . . . . ..... . ..... -n9 

Tapax 3000 ~K3 .
 

3a conepxaase peXI1aM HblXMarep.laJlOB
 
pep,axI11111 OTBeT TBeHHOCTI1 He uecer.
 
© 000 , t~HC\l0-3neKrpoc B1l3b .
 

no,nmiCHble llH,neXCbl no xarancrau:
 
-Pocnesars- - 71107, -Il pecca Poc c~ ~ " ­
"YpaJI-npecc, - 71107
 

E 
c ,= 
~ 

i 
~ 

41411 . 

WWW. El 2 


