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Besepgenne

Co3pgaHMe u noaTanHoe pasBuUTUe
TENEKOMMYHUKALMOHHON  CUCTEMBI
(TC), npegHa3Ha4YeHHOW Ansi BOEHHO-
mMopckoro dnota (BM®), Ttpebyer
pELUEHUS CMOXHbBIX Hay4YHO-TEXHUYE-
CKMX 3agay. AnnTenbHOCTb XU3HEHHO-
ro umkna kopabns BM®, cocraensio-
was B MUpHoe BpeMs npumepHo 20
net [1], npegonpegensieT MeTo4oNoru-
YeckM noaxop K BbIOOPY MPMHLMMNOB
co3gaHus u passutua TC. OHa gomnx-
Ha co3fdaBaTbCs C y4ETOM J0MrocpoY-
HbIX MPOrHOCTUYECKNX OLIEHOK KOMMY-
HUKaTMBHBIX MOTpebHocTen n Tpebo-
BaHUN TeX MHOPMALMNOHHBLIX CUCTEM
BM®, koTopble UCNOMb3ylT pecypchbl
TC ans obmMeHa AaHHbIMU Pa3fnNYyHOro
poaa.

B cratbe paccmatpmBaroTcs Tpwu
OCHOBHbIX Bonpoca. Bo-nepBkix, n3no-
XeHbl pesynbTaTbl  MCCnegoBaHWi
©6a30BbIX MPUHLUMMOB MO NOCTPOEHUIO 1
passutuio TC BM®, koTtopble OyoyT
BOCTpeOOBaHbl B TeYEHME, KaK MUHU-
MyM, OBYX Onvxamwunx AecAaTUneTui.
Bo-BTOpbLIX, NepeyncrieHbl OCHOBHblE
YHKUMOHanNbHbIE BO3MOXHOCTM TC
BM®. B-TpeTbux, npusegeH npumep
ncnonb3oBaHns TC BM® HaaBoaHbI-
MW Kopabnamu Ons  opraHusauum
CBSA3M MeXAy HUMW B XOAEe BbINOMHe-
HMS NOCTaBMEHHOW 3a4auun.

MpeomeTr HacToAWEn cTaTbu, C
TOYKN 3pEHUS CIOXHbIX cuctem [2],
crnepyet paccMatpuBatb Kak BbliGop
KOHLIENTYanbHbIX NMOMOXEHWUI N0 CO3-
OaHUI0 1M 3BONIOLMM UCCnegyemoro
obbekTta. [logobHble mMonoXKeHusa
OOMMKHbI - TWaTenbHO obcyxaaTbes
cneumanucTamMmm pasnuyHblx obnacren
3HaHUN, MCMoOmnb3ys,, B TOM 4ucne,
MeXaucumnnuHapHeli  noaxog [3].
ABTOpbl OyayT GnarogapHbl 3a Bce
3aMeyvaHus 1 NpPearnoXeHusl, BbicKa-
3aHHble YnTaTENSAMU XKypHana.
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basoBbie NONOXEHUS NOCTPOEHHS H
paseutus TC BMO

Cnepnyet BbliAeNUTb NATb OCOGEHHO-
cten TC BM®, «kacawuwuxca ee
nepapxuu, obcnyxmBaemor TeppuTo-
pun, CTPYKTYPHOro cocTaBa Nnorb30Ba-
Tenen, yHKUMOHAIbHbBIX BO3MOXHO-
CTEN N TaKTUKO-TEXHNYECKNX TpeboBa-
HUM K obopynoBaHuio. VIMEHHO 3Tn
ocobeHHOCTU onpeaensitoT 6as3oBble
MOSIOXKEHMST MO MpPaKTUYEeCcKOW peanu-
3aumm NOCTOsIHHO pa3sumBatoLLenca TC
BMo.

Wepapxuuyeckue ypoBHU onpese-
NSTCA Tak, YTobbl K y3naM KOMMyTa-
umMmM 6bINo obecnevyeHO HapgexHoe
NoAKMYeHne TeEpMMHANOB BCEX NOSb-
3oBaTenen, HaymHas C rnaBkoma
(cpeactBa cBA3M wTaba BM®) un
3aKaH4MBas MaTpoOCOM (OKOHEYHbIe
YCTPOMCTBaA pPsiAOBOrO  COCTaBa).
Bbibop konuuyecTBa ypoBHeW uepap-
XN OTHOCUTCS K ONTMMMU3ALWNOHHBLIM
3agadam [4]. MNocTosiHHOEe dopmupo-
BaHMe HOBbIX TpeboBaHMI K TENEKOM-
MYHWKAUMOHHBIM U MHGOPMaLMOH-
HbIM yCrnyram, U3MeHEeHNe TEXHOMOMMM
nepegady, KoMMmyTaumm n ob6paboTkm
nHdopmMaLmun, a Takke apyrme dakro-
pbl HE MO3BOMAKT HAWTKM ONTUMarnb-

HOE peLleHUEe Ha NPOTSHKEHUN KU3-
HeHHoro umkna TC BM®. Mo aton npu-
YMHE YMECTHO OnupaTbCs Ha MOWUCK
paumoHanbHOro pelueHus [5], kotopoe
He TpebyeT CyLleCTBEHHbIX WMHBECTU-
uun Ha mogepHusauum TC BMO B
npouecce ee 3BOMOLUN MPU BO3HMUK-
HOBEHUWN HOBbIX TpeboBaHUM pasnuu-
HOro xapakrtepa.

Takum TpeboBaHMsiM OTBeYaeT
CTPYKTypa Buaa “megysa” [6]. Mpumep
NCMONb30BaHNSA TakoW CTPYKTYpbl Ans
MOCTPOEHUSA MYIBLTUCEPBUCHOW CETH,
cnyxawew agpom TC BM®, npusegeH
Ha puc. 1. CoBpeMeHHble MynbsTUcep-
BMCHbIE CETU UCMONb3YKT MNaKeTHbIE
TEXHOMNOrMM Nepeayun, KoMmmyTaumm m
06paboTkn nHpopmaumm [7]. imeHHO
ONs TaKUX TEXHOMNOMMIA CTPYKTypa ceTn
BMAa “meny3a” 4acTo HaxoauT NPaKTu-
Yeckoe NpUMEHeHUe.

B 3aBMCMMOCTM OT CrOXMBLUENCSA
cuTyauum yanbl KOMMyTauum pasHbixX
paHroB (A, B n C) moryT nepeknio-
4YaTbCsl B T€ YPOBHU NEPAPXUM MYIBTU-
CEPBUCHON CETU, KOTOPblE CTAHOBATCS
NpeanoYTUTENbHLIMU ANS pPeLIeHus
KOHKpeTHOM 3apauyn. Bbibop HomeH-
KnaTypbl y3roB KOMMyTauuu U KOMu-
YyecTBa ypoBHel nepapxum 8 TC BM®
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Puc. 1. ®parment mynbrucepeucHoii cetn — appa TC BMO
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OCYLLECTBISIETCS Ha CTagum npoBseae-
HWSI NPOEKTHbIX paboT.

O6cnyxuBaemas TeppuTopuA
ans TC BM® — cOBOKYMHOCTb BCeEX
TOYEK B TPEXMEPHOM MPOCTPAHCTBE, B
KOTOPbIX MOTYT HaXOAUTbCS TEPMUHA-
nbl nonb3oBatenen. CylecTBeHHas
ocobeHHocTb TC BM® 3akntovaetcs B
TOM, YTO QYHKUUN MOBUNBHOCTM Npu-
CyLM He TOMbKO TepMuHanam, HO U
HEKOTOpbIM  y3raMm  KOMMYyTauuu.
TunNuYHbIN NpumMep nepemeLLaemMoro
y3ra KOMMyTaLunm — aBTomatudeckasi
TenedpoHHas ctaHumsa (IP-ATC) Hag-
BOOHOro kopabns. bykswl “IP”, npea-
LIECTBYIOLLME COKpaLLEHUIO, yKa3sbl-
BalOT Ha WCMNOMb30BaHWE MaKETHbIX
TexHonorni kKommytauumm Internet
Protocol [7].

CBsA3b Anst MobunbHbIX (nepeme-
Lwaembix) obbeKkToB noapasymeBaeT
MCMOmNb30BaHNE KaHanoB paguocBsasu,
CMYTHWKOBbLIX CUCTEM, @ TaKKe WHbIX
cpefcTs [8], no3BonsoWMX onepaTms-
HO OpraHvM3oBaTb TPAHCMOPTHbLIE
pecypcbl Ha onpedeneHHbIn nepuog
BpemeHu. [laHHoe 06CTOATENBLCTBO
onpenensieT xecTkme TpeboBaHusa K
HaOEeXHOCTU 1 MHdOPMaLMOHHON 6e3-
ONacHOCTU B LUMPOKOM CMbICIE 3TUX
TEPMUHOB.

BO3MOXHOCTb KOHLIEHTpauuM 3Ha-
YNTENBHOTO KomuyectBa O6BLEKTOB
(HagBoAHbIX KOpabnewn, NOABOAHbLIX
ogoK, CaMoneToB, BEPTONETOB U ApY-
rmx cpeactB BM®) Ha cpaBHUTENbLHO
HebOMbLION TEPPUTOPUM AN PELLEHUS
NoCTaBneHHON 3afayn TpebyeT paspa-
OOTKM CUCTEMbI YNPaBIEHUsI TENEKOM-
MYHMKaUMOHHBIMKU pecypcamu. Cne-
OYET y4UTbIBATb, YTO YaCTb TENIEKOMMY-
HUKaLMOHHBIX PECypCcoB B Te4eHue
BPEMEHW BbINOMHEHUS] MOCTaBMNEHHOM
3aa4n MOXeT NepenTM B COCTOSIHUE
“otkas” [9]. Takas BO3MOXHOCTb CTUMY-
nvpyet pa3paboTky anroputMoB ANS
NoAAepXKKN MakCUMarbHOW NPOMYCKHON
cnocobHocTn TC BMO.

CTPYKTYpPHbIA COCTaB Nonb30Ba-
Tenen TC BM® moxer 3ameTHO M3me-
HUTBCA 3a CYET MOAKIHYEHUs YCT-
poncTB, obpasyoLmx Knacc MHTepHeT
Bewlew (Internet of Things) [10]. B Tep-
MUHaX 9MeKTPOCBA3W No4 CIOBOM
“nonb3oBartenb” 0ObIMHO MOHMMAETCH
kak aboHeHT (ansa TC BM® — BoeHHoO-
cnyxatiumn), Tak u aBTOMaTU4YecKkoe
YCTPONCTBO, paboTatollee 6e3 yyactus
yenoseka. B kayectBe xapakTepHOro
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npumepa nepcnekTUBHLIX TEPMUHAMOB,
BXOOALMX BO MHOXeCTBO WHTepHeTa
BeLLEeW, YMECTHO Ha3BaTb COBOKYMHOCTb
OaTymkoB, obpasyroLmnx 6ecnpoBOaHYHO
CeTb, KOTOpasi KOHTPONMPYET COCTOS-
Hue yenoseka, — Wireless Body Area
Network (WBAN).

[MporHocTnYecKkne OLEHKM, nony-
YeHHble ANS CETU CBS3N 0OLLEro nonb-
30BaHWs, CBUAETENbCTBYIOT, YTO B
0603pMMOIt NepcneKkTuBe KONMYECTBO
OKOHEYHbIX YCTPONCTB, OTHOCSLUMXCS K
MHTepHeTy Bellen, NPeBbICUT YNCMEH-
HOCTb TEPMWHANOB, WUCMNOMNb3yEMbIX
nogbMn. [na ceten cneumanbHOro
Ha3HayeHus, K KoTopbliM OTHocuTcsa TC
BM®, Takne nporHosbl elle He paspa-
6oTtaHbl. Tem He MeHee, NOOOOHbLIN
npouecc crnegyeT yunTbiBaTb Npu pas-
paboTke OCHOBHbIX CLieHapVeB Aarb-
Henwewn asontoumn TC BMO.

®DYyHKUNOHaNbHbIe BO3MOXHO-
ctn TC BM® onpegenstorca noTpeb-
HOCTSIMU, KOTOpbIE NO OOLLENPUHATON
knaccudukayum [11] MOXHO — cC
HEeNnpUHUMNUanNbHbIMA  AOMYLLEHUAMM
— pas3genuTb Ha OBe rpynnbl: KOMMY-
HUKATUBHbIE U WHPOPMAaLUOHHbLIE.
KoMMyHuKaTUBHbIE notpebHocTH
npegonpenensioT (yHKLMOHAmNbHbIE
Bo3amoxHocTh TC BM®, ocHoBHas
CyTb KOTOPbIX n3BecTHa [7].
MHdopMaunoHHble notpebHocCTH,
npumenuTensHo k TC BM®, B 3Hauu-
TENbHON CTeNeHU 3aBUCAT OT aKTo-
poB, OOYCMOBMEHHbLIX CUCTEMAMM
ynpaBrneHus kopabnamu, Bugamm ux
BOOPY>XeHUST 1 NoaobHbIMM obbekTa-
MU. X HEBO3MOXHO aHanu3upoBaTb
(n Tem Bonee nony4nTb AOCTOBEPHbIE
NPOrHOCTUYECKNE OLIEHKN) MEeToAaMM,
NPUHATLIMW A5t CETEN 3MEKTPOCBA3N.

®PyHKUMOHaNbHbIE BO3MOXHOCTU
TC BM®, onpenensieMmble KOMMYHUKa-
TMBHbLIMW NOTPEOHOCTSAMM, MOTYT ObITb
npeacTaBneHbl criegylowmMMm CBOM-
CTBaMMu:

noggep>ka LUMPOKOro CcrnekTpa
ycnyr ana obmeHa uwHdopmauven B
BMAE peun (3ByKa), AAHHBLIX U BUAEO;

obecrnevyeHne MOOUIBLHOCTU Tep-
MUHanbHOro obopynoBaHWsi NOMb30-
BaTenewu;

BO3MOXHOCTb BBEOEHUS HOBbIX
TENEKOMMYHUKALNOHHbBIX U MHOpMa-
LIMOHHBIX TEXHOOMWI, a TaKxke npuno-
XeHu 6e3 CyLleCTBEHHON PEKOH-
CTPyKUMM 3KchnyaTupyemoro ob6opy-
[OBaHus;

COXpaHeHue 3afaHHbIX MokasaTe-
nen HaAEeXHOCTM N KadecTBa CBA3M Npu
BO3HWKHOBEHUM HELUTATHbIX CUTYaLNi;

yrnpaBneHve TeNeKOMMYHUKaLMOH-
HbIMW pecypcamu, HamnpaBneHHOe Ha
peLleHne NOCTaBMEHHbIX 3afay.

®PyHKUMOHANbHbIE BO3MOXHOCTHU
TC BM®, onpenensiemble vHdopma-
LUMOHHBIMK MNOTPEeBHOCTAMMK, CBOOATCS,
Mo CyLECTBY, K BbIENEHUIO HAOEXHO
N Ka4yeCTBEHHO (YHKLNOHMNPYIOLWNX
pecypcoB nepegayn, KoOMMyTauum U
00paboTkm cooblieHuin. [JocToBepHO
NpOrHo3npoBaTb 00bEM HEOOBXOANMbIX
pecypcoB, HanpumMmep, AN XU3HEHHO-
ro uukna kopabns, oueHMBaeMoro
ABaguaTbto rogamu [1], He npeacTtae-
nsieTca BO3MOXHbIM. [10 3TOM NpuynHe
YMECTHO WCNONb30BaTb CLIEHAPHbIN
noaxoa [12]. OH no3BonsieT OLUEHUTb
uenecoobpasHoCcTb BBeAEHUS BO3-
MOXHOCTU ANis paguKanbHOro Hapa-
LUMBAHUA PECYpPCOoB, HeobXxoaumbIx
Ana  MHPOPMAaLMOHHbLIX NOTpe6HOo-
cTen, 6e3 CyLLeCcTBEHHOIO pocTa UHBE-
CTULUMIA Ha HayamnbHbIX 3Tanax cosga-
Hus TC BMO®.

TakTuko-TexHu4eckme TpeboBa-
HUA K 0DOOopyAoOBaHMUIO, WCMONb3ye-
momy B coctaBe TC BM®, copmu-
PYIOTCS C Y4ETOM COBOKYMHOCTM MOS0-
XKEHWR, Cpean  KOTOPbIX  MOXHO
BblAENUTb OBa BaXHbIX dpakTopa. Bo-
nepBbIX, Bce BuAbl 0b6opyaoBaHusA
OOIKHbI HE TONBbKO OTBEYaTb U3BECT-
HblM TpeboBaHWAM, HO U BbiTb Cno-
COBHbIMM  3BONOUMOHUPOBATL ANs
nogaepKku TeX BO3MOXHOCTEW, KOTO-
pble MPOrHO3MPYHTCA Ha NEPCMNEKTUBY.
Bo-BTOpLIX, NpMMeHsiemoe obopyao-
BaHWe [JOMKHO obnagaTb BbICOKMMMU
nokasaTensMy HageXHOCTU U XUBYYe-
CTW, YYNTbIBas NOTEHUMANbHbBIE PUCKY,
CBOMNCTBEHHbIE BMO.

Pspn coobpaxeHuii, kacaroLmxcs
TaKTUKO-TEXHUYECKUA TpeboBaHUn K
obopynosaHnio TC BMO®, n3noxeHsbl
BO BTOPOM pasaene craTbu.

Mpaega, cooTBeTCTBYKOWAA WH-
dopMaunsi NpPUBOAUTCA B CaMbIX
06LWKMX YepTax, Tak Kak OHa UNNCTPU-
pyeT  WUCKIOYUTENBbHO CUCTEMHbIE
MONOXEHUS.

OyHKUHOHANDbHDIE
so3moxuoctu TC BM®

AHanus TpeboBaHWi, KOTOPbIM OOK-
Ha cooTBeTcTBOBaTb TC BM®, nosso-

"Bectuuk cea3u” No 02 '2016



nun cdopmynupoBaTb psg Nonoxe-
Hu. OHM cBOOATCA K criegytoemy
nepeyHto beHKLLI/IOHaJ'IbeIX BO3MOX-
HOCTeWn:

TeneoHHasa CBA3b C YCTaHOBIe-
HUnem COGAVIHGHVIVI aBTOMaTU4eCKknumM
cnocobom unmM uepes pgucnetvepa
(onepatopa);

obMeH [JaHHbIMM M JOCTyn K
WH(OPMALIMOHHBIM pecypcamMm B COOT-
BETCTBMN C YCTaHOBIEHHbIMW perna-
MeHTamMu npu nomMowmn Cpencts
BbIYUCIUTENBHOMN TEXHUKMU;

BUOEOKOH(EPEHLCBA3b C BO3MOX-
HOCTbO (DOPMUPOBAHNSA Pa3HbIX rpynn
YYaCTHUKOB B KaX[JOM CeaHce CBA3U 1
NOoAKNKYEeHUA I'IOJ'Ib3OBaTeJ'Iel7I, Haxo-
aswmxcs B ntobor Touke 3apaHee per-

NaMeHTUPOBAHHbIX  rpaHuy,  Ansa
MH(OPMaLMOHHOIO  MPOCTpaHCTBa
BM® Poccuu;

BUOEOHabNoaeHNe, OOMNOMHEHHOE
cpeacTBammn obpaboTkm MHopmaumm
3a CYeT anropuTMOB BUAEOAHANUTUKY;

3BYKOBOE BeLllaHne obLuero nornb-
30BaHus, BKMoYas hyHKLMU rPOMKOro-
BOPSLLEN CBA3M;

TENEeBU3NOHHOE BellaHne Mnpo-
rpamm, NPMHUMAEMbIX Yepes cucTemMy
CMYTHUMKOBOW CBA3U U U3 CTyaun
kopabnen BM® Poccuu;

KOHTPOmNb W YyMpaBrieHne [OCTy-
now;

MOHUTOPUHI  MECTOHaXOXOeHUs!
NIMYHOTO COCTaBa, BKIYas aHanus
KINoYeBbIX NapamMeTpoB MepcoHarnb-
HOM >XN3HeOoeATeNnbHOCTU 3a CcuyeT
UCMOMb30BaHUS YNOMSIHYTON Bbllle
mnaoeonornn WBAN;

opraHusauus NpoLeccoB yHKLNO-
HUPOBaHUSI TENEMETPUYECKMX CUCTEM
Kopabnsa, Bkro4as  peanusauuio
nogobHbIX BO3MOXHOCTEN Ha base
peweHun VIHTepHeTa BeLlen, KoTopble
M3BECTHbI Kak MeXMalUMHHbIA 0BMeH
(M2M, Machine-to-Machine);

nogaepxka pabotbl HGecnpoBoa-
HbIX CeHCOpHbIX ceTen (Wireless
Sensor Networks) npu ux npumeHeHnm
Onsi peweHus 3agad B 6oeBow obcTa-
HOBKE;

B3aUMOZEVCTBNE MEXY TENeKoM-
MYHUKaLMOHHBIMU cUCTEMaMK kopab-
new B cocTaBe WX rpynnUpOBKY, Aaxe
€CINN 3TN CMCTEMbI NOCTPOEHbI Ha Base
pasnuyHbIX TEXHOMOMMIA NepeaaYn, Kom-
MyTauum n o6paboTku nHopmMaumu.

Bce nepeuucrieHHble QYHKUMO-
HamnbHble BO3MOXHOCTM NpegycmaTpu-
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BalOT MOAAEPXKKY OCHOBHbIX M AOMNOM-
HUTENbHbLIX BUAOB O0OCNYXMBaHMUS.
Bbibop  OOMOMHUTENBbHBLIX  BUAOB
obcnyXnBaHUSA OCyLLeCcTBNSETCAS B
npouecce ¢OpPMMPOBAHNA CUCTEMBbI
cBs3m BM® Poccun. Bce ocHoBHbIE 1
OOMONHNUTENbHbIE BUAbI 0OCNyXMBa-
HUS JOIMKHBbI UMETb BO3MOXHOCTb One-
paTUBHO MEHATbLCA C Y4Y4eTOM 3ajad,
nocTaBneHHbIX KOMaHOOoBaHMEM.
TenekoMMyHMKaLMOHHAa  cuctema
BM® Poccun pormkHa obecnedynBaTtb
BO3MOXHOCTb 3(O(PEKTUBHON (C TOYUKM
3peHns HeobXxooMMOro BpPEMEHU WU
obbema wHBeCTUUMIA) peanusauuu
OOMNONHUTENBHBIX (PYHKLMOHAMbHbIX
BO3MOXHOCTEW, BO3HMKAKLWKMUX MO
Mepe NOSIBNEHUST HOBbIX UAEN U Tex-
HOMOTUM.

Ona nogaepXky ynoMsiHyTbIX (U
NOSABMSIOLLUXCS B MEPCNEKTUBE) DYHK-
LMOHarnbHbIX BO3MOXHOCTEN Heobxo-
anmo paspaboTtatb 06nmK TenekomMmy-
HUKaunoHHon cuctembl BM® Poccumn.
OH JomKeH BKMoYaTb OCHOBHbLIE KOM-
noHeHtel TC, obGecneuyvBaloline He
TONbKO peanu3auuio NepedncrieHHbIX
Bblle (PYHKUMOHASBbHBIX BO3MOXHO-
CTEN, HO W Ka4yeCTBEHHOE pas3BUTME
MCMonb3yemblX CPEACTB 3a CYET npu-
MEHEHUS1 HOBbIX MAEN N TEXHOMOTUMN.
Ha puc. 2 nokasaHa mopernb, Wno-
cTpupylowwass obnuk nepcnekTUBHOM
TENEKOMMYHUKALMOHHON  CUCTEMBI
BM® Poccun. Mopgenb Bknovaer
TakKe 3f1eEMEHTbI, KOTopble He 6binu
YNOMSIHYThI Bbilwe. [onHble Has3BaHUS
BCEX 9NeMeHToB, 00603Ha4YeHHbIX
abbpeBunaTtypamu, NpuBEAEHbI B HUX-
HEen 4Yactn moaenu.

lMepeyeHb o6opygoBaHWs, noa-
KIMKOYEHHOIO K MYNBTUCEPBUCHOW KOM-
MYTUPYEMOIN CEeTU, paclumpsieTca 6e3
M3MEHEHMs1 annapaTHO-NPOrpamMmMHbIX
cpeactB IMS, BbInonHALWUX yHK-
umn  nnatopMbl  TENEKOMMYHMKa-
UMOHHOW cuctembl BM® Poccun. Onsa
pelweHns HoBbIX (YHKLMOHAMbHbIX
3ajady annapatHbele mogynu IMS He
TpebyoT Moandukauumn.

Heobxoan-mble n3ameHeHus obec-
neynBaloTCH 3a CHET BBEAEHMS AOMON-
HUTENbHbIX NPOrpaMMHbIX Mogdynen. B
coctaB 6a3oBbiXx CTaHUMA BXOOAT
megnawno3bl (Media Gateway) ans
B3aMMOAENCTBUS C CUCTEMaMK paano-
CBSA3N.

[lns nNonmHoUeHHOro 1 pauuoHarnb-
HOro UCMNonb30BaHUs pyHKUMOHANb-

CETU

HbIX BO3MOXHOCTEN MYyMnbTUCEPBUCHON
ceTn uenecoobpasHO BBECTU YHUMK-
Kaumio TepMuHansHoro obopynoBaHus
ONa  pasnuyHbiX noapasaeneHui.
BaxHas ponb orBogutcs u dopme
BOEHHOCIYXaLLMX aKunaxa, B KOTOPON
pasmMellarTca TepMmuHansl (6ecnpo-
BOAHOW TenedOoHHbIN annapar, paguo-
ctaHuma — tepmuHan NMP, nnaHwer-
HbI KOMMNBIOTEP, 3anacHble akKymyns-
TOpbI).

O6meH Bcex BMOOB MHopMaumm,
npeacrtaeneHHon B dopme IP-nake-
TOB, OCYLUECTBMSETCH 4Yepe3 MynbTu-
CEPBUCHYIO KOMMYTUPYEMYIO CeTb, B
KOTOPOA MUWHUMW3NPOBAHbI KOMNM4ye-
ctBo Ethernet dparmeHTOB 1 KX pas-
Mepbl. BmecTo KOMMYyTaTopoB
Ethernet pgomxHbl wncnonb3oBaTbcA
MapLUpyTM3aTopbl, NogaepXuBatoLmne
ocHoBHble yHkuun DPI (Deep Packet
Inspection), T. e. HakonneHwe crtatu-
CTUYECKMX [aHHbIX, MpoBepka U
cuneTpaums IP-naketoB no ux cogep-
*umomy. MpumeHenne DPI obecneun-
BaET MOJSHOLEHHbIA KOHTPOMb CUCTE-
Mbl CBSI3M MO TuMnam Tpadpmka, no ero
obbemy, a Takke MO COOTHOLUEHUIO

mMexay Konudectsom |P-nakeTos,
KOTOpble OTHOCATCH K pasHbIM Buaam
NPUNOXEHUN.

Takoe pelueHne nossonsieT obec-
NeYnMTb WHTEMMEKTYanbHYy MapLipy-
Tu3auuo IP-nakeToB npu neperpyskax
CETU U BbICOKMN YPOBEHb WHOpMa-
LIMOHHOM Ge3onacHocTu. dakTudecku,
Kaxabll OOBbEKT B CUCTEME CBA3U
BM® Poccun 3awmiieH mexceTeBbiM
3kpaHoMm. Bce mapuwpyTtusaTopbl
OOIMKHBI UMETb BO3MOXXHOCTb Mony4e-
HUS ynpasensoLwen mnHpopmaumm no
N3MEHEHUI0 CTPYKTYpbl MYynbTUCEpP-
BMCHOW CETU NpU HEOOXOAMMOCTH.

[ns cbopa u aHanusa cratucTude-
ckon uHcpopmaumm 060 Bcex ceaHcax
CBS13U JOMKHa (PYHKLMOHMPOBATb BO3-
MOXXHOCTb 3anucu 1 ANMTENbHOro Xpa-
HeHust Haubornee BaxHOW WHdOpMa-
uun. Ons 6onbwmnx obbemoB UHOP-
Mauum (Hanpumep, BUAEOKOHEpPEH-
uun) cnegyeTt UCMONb30BaTb CUCTEMY
cbopa 1 XxpaHeHUs1 MeTafaHHbIX.

O6opynoBaHue, NnpeaHa3Ha4YeHHoe
ONs NMOCTPOEHUS U pasBUTUS COBpe-
MEHHOWN TenekoMMyHUKaLNOHHOWN
cuctembl BM® Poccuun, npeactaenset
CODOW CINOXHBIA KOMMIEKC TEXHUYe-
CKUX CPeacTB. DTOT KOMMNIEKC AOIMKEH
ObITb peann3oBaH UCKMYMTENBHO Ha
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Puc. 2. 06nKMK nepcnexTMBHON TeneKoMMyHUKALUOHHOI cuctembl BM® Poccun

oTeyeCcTBeHHOM obopyaoBaHuun. Bo
BCEX BHOBb paspabaTbiBaembiX U
MOAEPHU3NPYEMBIX TEXHUYECKUX
cpeAcTBax [OOMKHbI UCMOMNb30BaTbCS
[OBepeHHble nnaTdopmbl 1 Moagynu (B
KOTOPbIX, COMMAcHO MpUHUUNY “npak-
TUYECKOWN YBEPEHHOCTU”, OTCYTCTBYIOT
3aKnagkm n HeAOKYMEHTUPOBaHHbIE
BO3MOXHOCTW Ha arnapatHoOM W Ha
NPOrpamMMHOM YPOBHSIX).

Mpumep ncnonvsosanus TC BMO
HAaABOAHBIMM KOPAGNSMM

Mpy BbINONMHEHMM 3aday, NOCTaBIEH-
HbIX KOMaHOOBaHMEM, 3a4yacTylo
HeobXoAuUMO co3h4aTb CeTb Mexay
B3aUMOAENCTBYHOLLMMU OObEKTAMU.

TUNUYHLIM NPUMEPOM TakUX 0Ob-
€KTOB CIYXXMT rpynnupoBka HagBoA-
HbIX KOpabnew.

Mpumep aBTOMaTu4eckoro popmu-
pPOBaHWSA MYNBTUCEPBUCHON CETU Ansi
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opraHunsauun CBaA3N Mexay HaaBOOHbI-
MU KOopabnsamu nokasaH Ha puc. 3.

OTta ceTb dopmupyetca npu
YyCrnoBuW, 4YTO HaaBOAHble kopabnu
nonagatoT B 30HY BMAUMOCTU Apyr
apyra. lNpy aToM HagBoAHbIE KOpab-
nnM nog Homepamun 1 n 3 cBA3aHbI
mMexay cobon Yepes cpeacTBa CBA3M
HagBOAHbIX Kopabnen nog Homepa-
MU 2 n 4. Hannyme uenodyku Buga
1 — 2 — 4 — 3 nosBonsieT opraHu-
30BaTb MYNbLTUCEPBUCHYIO CeTb AN
rPynnMpoOBKN HaOBOAHbLIX Kopabnen
Ha Nepuoa BbIMOMHEHNS NOCTaBMEH-
HOWM 3agauun.

OpraHusauma MynbTUCEPBUCHON
ceTn noppasymeBaeT obecneveHue
CBSI3bI0 HEe TOIMbKO HaABOAHbLIX Kopab-
nen, Ho Takke nanybHoOM aBwmauum u
Opyrmx o6bEeKTOB, 324€MCTBOBAHHbIX B
peLleHnn NOCTaBNEHHON 3a4aun.

Mpn atom cuctema ynpaeBneHus
TC BM® nopgepxvBaeT MakcMmarb-

HYI0 MPOMYCKHY CMOCOBHOCTb [0C-
TYMHbIX pecypcoB, obecnevmBasi ux
peKOHMUrypaumo npu HapyLleHun
CBA3HOCTM MEXAY MWCMNonb3yeMbiMu
BMaamu obopyaoBaHus.

MpuBeageHHbIi nNpumep nogpasy-
MeBaeT pa3paboTKy CMOXHOro KOM-
nnekca TeXHWYEeCKUX CPeAcTB, KOTO-
pbI BKIOYaeT B CBOW COCTaB CUCTe-
MY MWHTENMeKTyanbHON noaaepXKKu
npuHATMA peweHun [13], a Takxe
WHble MHOPMAaLUNOHHBIE CPeacTBa,
nosbiwatwLwme agpdekTnsHocts TC
BMo.

CyLLeCTBEHHO TO, YTO BCE WUCMOSb-
3yemble  annapaTHO-MpOorpaMMHble
cpencTBa OOMKHbI ObITb OPUEHTUPO-
BaHbl Ha MOCTOSIHHYIO 3BOMOLMIO,
HanpaBneHHYH, B KOHEYHOM CYETE, Ha
YNyYLWEHNe TaKTUKO-TEXHUYECKUX Xa-
pPaKTEPUCTUK TEeX CUCTEM CBSI3U U
MH(OPMATUKKN, KOTOPbIE MPUMEHSIIOT-
ca B BM® Poccuw.
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Puc. 3. Asromatnueckoe popmUpOBAHHE MYNbTHCEPBHCHON CETH

3aknioyenue

MpepnaraemMeiin Nogxon K peanusauum
TenekoMMYHUKaLNOHHOM cucTeMmbl
BM® Poccum ocHoBaH Ha caMbixX nep-
CNEKTMBHbIX HanpaBneHUsiXx pPa3BUTUS
oTpacneu “OnekTpocsssb” n
“UHpopmaTnka”, aganTUpoOBaHHbLIX C
y4yeToM cneumndmyecknx TpeboBaHuin
BOEHHO-MOPCKUX cun. W3noxeHHble
KOHLeNTyarnbHble MonoxeHus 06asu-
pyloTCA Ha pesynbratax Hay4HbIX
nccrnefoBaHui, NpoBedeHHbIX B opra-
HM3aLMsIX, B KOTOPbIX paboTaroT aBTopb!
OaHHow cTatbn. CchopmMynupoBaHHbIe
KOHLenTyasbHble MOMOXEHUA MO3BO-
NAT NPUCTYNUTL K paspaboTke Bcex
OCHOBHbIX annapaTHO-NPOrpamMMHbIX
CpeacTB, KOTOpble Mpu3BaHbl BbIBECTU
Ha KayeCTBEHHO HOBbIM YPOBEHb CUCTE-
My cBsis3n BM® Poccuu, obecneuvsas,
TEM CaMbIM, MOBbILLEHME 0O0POHOCHO-
COBHOCTM rocygapcTea.
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B crtatbe n3noxeHo MHeHue aBTOpPOB Mo 6a30BbIM npuHUMnNam nocTpoeHna n pasBuUTUA TeﬂeKOMMyHMKaLlMOHHOVI

cMCTeMbI NS BOEHHO-Mopckoro dnota Poccuu. MpeanaraloTca pelennsi, kacarLlmecs Boibopa CTPYKTYpbl MynbTu-
CGpBI/ICHOI7I CeTun, onpeaeneHnsa dI)yHKLI,VIOHaJ'IbeIX 3agavy TeﬂeKOMMyHMKaLlMOHHOIZ CUCTEeMbI, COCTaBIieHNdA nepeYyHsa
nogaepxveaemblx ycnyr. [NpmMBoamTca NnpyMep MCNonNb3oBaHWA nNpegnaraemMmon TeNeKOMMYHUKaLMOHHON CUCTeMbI Haa-
BOAHbIMKU KOpabnsamu BOEHHO-MOpPCKOro dorioTa.

The article contains the authors' opinion on the basic principles of creation and development of telecommunication
system for the Naval Fleet of Russia. The solutions related to choice of multiservice network structure, determination of
functionality list of telecommunication system, and set of supported services are proposed. The example of discussed
telecommunication system employment by surface ships of Naval Fleet is given.

KntoueBble cnoga: TeneKoMMYyHUKaLlnoHHasa cucrtemMa, BOGHHO-MOpCKOI?I (*)J'IOT, MynbTUCepBUCHAaA CETb, HAAEXHOCTb,

ycnyru, UHcpopMaLmoHHbIe NOTPEBHOCTY.
Keywords: telecommunication system, Naval Fleet, multiservice network, reliability, services, information needs.
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