Co BpemeHu nocnepHeit nyonukauum B xypHane
"QNIEKTPOHUKA: HTB" no Bonpocam BOEHHOW CBSI-
3u [1] B TeXHOIOrMSIX BOEHHbIX KOMMYHUKALUKA NPO-
M30LWIM 3aMeTHble u3MeHeHus. B obnactu obpa-
00TKM CMTHANIOB OHU CBSI3aHbl, NPEXAE BCEro, ¢
BHEAPEHUEeM NporpaMMupyemori apxMTeKTypbl pa-
avocpepcTs (Software Defined Radio), OFDM cur-
HanoB u metogoB MIMO. B npeonorum nocrpoe-
HUS TaKTMYECKUX ceTeil OCHOBHOW akLEeHT CMeCcTu-
csl Ha NOAAEPXKY CeTeLLeHTPUYECKUX cueHapues 00-
€BbiX AeWcTBUiA. B LLlenom xe, rnaBHoe OTANYUE Hbl-
HelUHero 3Tana B pa3BUTUU TaKTUYECKUX KOMMYHU-
Kauuii — NpeMMyLLLeCTBEHHO B YCOBEPLUEHCTBOBA-
HUN METOA0B, MCMOJIb3YEMbIX B FPAXAAHCKUX CUC-
Temax. MoaTBEpXAEHMEM TOMY SBASETCS CUMMO3U-
ym nadenu "UHdpopmMaumuoHHbie CUCTEMBI U TEXHONO-
run” (IST) OpraHusauum uccieaoBaHNA U TEXHONO-
rvii (RTO) HATO no Bonpocam BOEHHOW CBA3U, CO-
crosBwuiica 21—22 anpensa 2008 roga B lNpare. Pac-
CMOTPUM KJIIO4Y€EBble COObITUS: CUMNO3MYMa U OCHOB-
Hble [0K/aAbl ero y4acTHUKOB.

HOBaHWe PEKOMEHAALMIA B aKTyaNbHbIX HAaNpaBieHNsX Co-
BEPLUEHCTBOBAHUS CUCTEM TaKTUYECKOW CBSI3U B WMHTEpecax
CETELIEHTPUYECKMX onepauuii. [loknaasl pacnpeaenuimuch no
CeccusiM: pagmocpeacTsa C MPOrpaMMUMPYEMON apXMUTEKTY-
poin (Software Defined Radio, SDR); nuHamuyeckoe ynpaene-
HIe Pecypcom U kauecto obcnyxusanus (QoS); obuume KoH-

I I enbl0 cuMno3nyma bbino 006cyxaeHue npobnem u 0boc-

* CeTeueHTpMYHAA BOMHA — OPMEHTMPOBAHHAA HA AOCTUXEHME WH-
GOPMALMOHHOTO MPEBOCXOACTBA KOHUEMNUUS MPOBEAEHUS BOEHHbIX
onepauuii, NPeayCMaTPHUBAIOWLOA yBenuyeHne GOeBOi MOWM rpynnu-
POBKM OBBbEAMHEHHBIX CWMI 3Q CYET CO3AAHMA MHOOPMAUMOHHO-KOM-
MYTAUMOHHOM CETH, CBA3LIBAIOLLENA AATYMKM (MCTOUHMKM AAHHBIX), UL,
MPUHUMAIOWMX PELWEHUS, M MCNONHUTENEN, 4To obecnednBaeT noseae-
HME 0O YHACTHWMKOB onepauuit nibopmaumn o6 obCTaHOBKE, yCcKope-
HWE NPOoLEecca yNpaeneHus CUIAMU U CPEACTBAOMM, O TAKXE MOBbIlIe-
HUe Temna onepauni, 3GPEeKTUBHOCTH MOPAXEHUA CUI NMPOTUBHMKA,
XUBYYECTU CBOMX BOMCK M YPOBHSA COMOCMHXPOHM3AUMU BOEBbIX Aeic-
teuit. Net-Centric Environment Joint Functional Concept. — DoD, 2005,
Appendix B. Glossary.
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B.Cniocap

LLenLum 1 NOAX0Abl; CUCTEMBI Nepenayn coobLLeHuii u npobne-
Mbl YNPaBNEHMST; TaKTUHECKME KOMMYHUKALIMM; MPOTOKObI CBSI-
3u; NpobneMHble paboThl. B cMNo3uyme NpUHUMAanM yyactme
npeacTasuTeny ctpaH-uneHoB HATO, a Takxe y4aCTHUKM npo-
rpammbl "MapTHEPCTBO paay MuUpa’, B TOM YUCHE U OAMH npef-
crasutenb Poccun.

B nnenapHom poknane Puka bapdyTa (cekpetapuar wrab-
kBapTupbl HATO no KOHCYnbTaumsm, KOMaHAOBaHWIO U ynpaB-
nexunio, NATO HQ C3 Staff) "B3aumopeincTBue TakTUYeCKmx
KOMMYHVUKaLWA B NMOAJEPXKY CETeBbIX BO3MOXHOCTen HATO",
B 4acTHOCTK, Obin npe3eHToBaH npoekT TACOMS POST- 2000.
OH paccmatpuBaeTcs B KayeCTBE METOA00rUN UHTENEKTY-
aNbHbIX TenekommyHukaumin (www.tacomspost2000.org), npu-
3BaHHbIX 006ecneuntb ans HATO BO3MOXHOCTb BEAEHWS Koa-
JIMLIMOHHBIX CETEeLeHTpUYeckux onepauuit. COOTBETCTBYIOLLYIO
rpynny CTaHAAPTOB B MHULMATUBHOM NOPsIKe pa3pabaTbiBaoT
Y4YEHbIE W NMPOMBILLAEHHOCTb 15 CTpaH, B YacTHOCTU benbrum,
Kanagpl, ®paHuuu, fepmanum, Uranum, Hupepnaspos, Hopse-
ruw, Moptyranun, Wcnanuw, Typuuu, Benukobputanum, CLLA,
Monbium. Cranpaptel TACOMS POST- 2000 ocHoBaHbl Ha nog-
Jlepxke npoTokonoB TakTudeckoro MHTepHeta (ot IPv4 mo IPv6)
C WCMONb30BAHMEM HA3eMHbIX, BO3OYLIHbIX M KOCMMYECKUX
petpaHcnaTopoB. Cpean OCHOBHbIX npeumyuiects TACOMS
POST- 2000 poknapyvk OTMETMN: BO3MOXHOCTb Nepenayu
daiinos, BUAEO- W APYrMX MYNbTUMEAWIAHBIX JAHHbLIX; Nnoame-
PXKY rnobanbHOM MOOUIBHOCTM 3a CYeT abCONIOTHOW ajpe-
cauum BCEX NoNb3oBaTenel B aapecHoM npocTpaHcTee IPvG;
00NbLLYI0 eMKOCTb aOOHEHTCKUX KaHanoB, UX B3aMMOCOBMEC-
TUMOCTb; 3aLLMLLEHHOCTb KaHaNoB Nepeaayn AaHHbIX Npy Bbl-
cokoii ckopocTu Tpadumka (po 1 romr/c).

MpoekT HanpaBneH Ha peanu3auuio KOHLENuun npep-
CTaBNEHUS DOEBLIX CUCTEM KaK UHTErpaLyn CeTeil CEHCOPHbIX
CPeLCTB, CeTeil y3N10B ynpasneHns n ahpdekTopoB (OrHeBbIx
komnnekcos). OHu cTpostcs Ha SDR-cucTemax, U B pamkax
WHAYCTPUANbHOI KoHCynbTaTuBHOI rpynnsl HATO NIAG ceityac
M3Yy4aloTCs BOBMOXHOCTU CO3[1aHNS COOTBETCTBYIOLLIEN TEXHU-
yeckoii 6a3bl SDR cunamu 10 ctpan HATO. maBHoe npenmy-
ecTBO TexHonorun SDR Ha [aHHOM 3Tane — BO3MOXHOCTb
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[00UTLCS COBMECTUMOCTM Pa3HOTUMHBIX YCTPOCTB. OpHa-
KO ang peanusaumn Bcero noteHumana SDR, kak oTMeyanoch
B CEpuM [0KNafoB, HEobXoaumo, 4Tobbl pa3paboTyUMKK YeT-
kO mpuaepxmBanucb TpeboaHuii ctaHaapToB HATO oTHocK-
TENbHO KOHBEPTALMM MCXOMOHbIX NPOrPamMMHbIX KOIOB B ¢op-
mar Software Communications Architecture (SCA). 310 kacaer-
CS1 HE TONbKO $13bIKa BBICOKOTO YPOBHS, HO M NPOrpaMMmUpoBa-
Hug apxutekTypbl MJIUC (Hanpumep, Ha s3bike VHDL), a Takxe
IP-6noko ans MINUC cTopoHHnx pa3paboTumkoB. SCA-npasu-
na BbiNonHeHus npoekta SDR TpebyioT MoaynbHOro NocTpoe-
Hust nporpammHoro obecneyexus (M0), a Takxe CTPYKTypUpy-
10T MOZyNbHbIE MHTEpPdeiichl. CyLIECTBEHHO, YTO CPEACTBO pa-
LMOCBS3M He CMOXET NpOiATU CepTUdmMKaumio no cTaHgapTam
HATO 6e3 npepocTaBieHus COOTBETCTBEHHO OQPOPMIEHHBIX
OTKPbITbIX TekCcTOBbIX kogoB MO SDR u npowmsku MINC. OT1-
KpbITble TEKCTbI onmcaHnsg apxutekTypbl MJINC He Tonbko no3-
BOJIIT 00ECNeYNTb HALEXHOCTb PYHKLMOHMPOBAHUS YCTPOWC-
TBA, HO W YNPOCTAT NpPOBIEMbl COBMECTUMOCTM Ha MEXHALMO-
HaNbHOM YPOBHE, 0COOEHHO NPU MHOTOHALMOHANBbHBIX Pa3pa-
6otkax. Kpome Toro, adpdpekTMBHEE OXPaHSIOTCS NpaBa Ha WH-
TENNeKTyanbHyl0 COOCTBEHHOCTb, MOCKONbKY MpoLie 0OHapy-
XMBaTb 3aWMCTBOBaHME PparMeHTOB Yyxux KOAOB. KOHEuHo,
Takoi YpPOBEHb OTKPLITOCTU [O/KEH COMPOBOXAATHCA Mpej-
LIeCTBYIOWMM nateHToBaHneM [0 cornacHo HaumoHanbHOMyY
3aKOHOAATENLCTBY. XOTS M CUMTAETCS, YTO HOPMbI SCA L0BOMb-
HO CNIOXHbI 1119 BBIMOJHEHMS, M 3Ta apXMUTEKTYpa He NnLLEHa
ONPEeAEeNeHHbIX HE[OCTATKOB, OfHAKO Moka Ans pa3paboTku
nnardpopm SDR Huyero nyywero He NpuaymaHo.

Mo MHeHMI0 3apybexHbIX CMNeLWanucToB, CYLIECTBEHHbIX
3KCnyaTaUMOHHbIX NMPEMMYLLECTB HE A0CTUYb, ECAU MCMONb-
30BaTb SDR-TEXHONOTMIO MWL ANS TOrO, YTOObl OAHO YCT-
POCTBO MOAJEPXKMBANO MHOXECTBO CTapblX CTaHAAPTOB W
npotokonoB. SDR-ycTpoiicTBa AoNXHbI 06Mafath ewe u fio-
MONHUTENbHBIMW BO3MOXHOCTSIMU MO MPOMYCKHOM CNocobHOC-
TW, MOMEXO3ALUMILEHHOCTW, KPUNTOCTOMKOCTM U ap. [oaTo-
My ang ycnexa SDR-TEXHON0rMM HYXeH NOUCK HOBbIX CUrHab-
HO-KOJ,0BbIX KOHCTPYKLMIA M anroputMoB ux 06pabotku. SDR u
SCA-apxutekTypa Nno3BOASIOT PEann30BbIBATL HOBbIE METOMbI
00paboTkn curHanos 6e3 3ameHbl W nepeobopynoBaHus pa-
Avoannaparypbl, a UCnoNb30BaHMe GUONMOTEK OTKPLITbIX KO-
[0B 3KOHOMWT BPEMS M CTOMMOCTb Pa3paboTok (HEM3MEHHBIM,
kak npasuno, octaetcs g0 70% nporpamMMHOro Koga).

MpeacTaBuTenb NOALCKOTO BOEHHOTO MHCTUTYTA TEXHOMO-
rui E.Jlonatka aHOHCMPOBan OAUH M3 KPYMHEMILNX €BPONENC-
kux npoekToB B cdpepe SDR — European Secure Software Radio
(ESSOR). B Hem npuHMMalOT yyacTue WecTb CTpaH: OuHNsH-
v, ®paHuus, Utanug, Ucnanug, Leeums u Monblua. biop-
XET NpoekTa onpeneneH EBponeidckum OOOPOHHBbIM areHTc-
T80M (EDA) B pasmepe 100 mnH. eBpo Ha 4 roaa, B okTa6pe
2008 rona MOXHO 0XmAaaTb NOANMCAHUS KOHTPAKTOB C KOMNa-
HUSMM — npou3BoauTensamm pabot. Bo Bpemsi ceptudukaLmm
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pa3pabotaHHoro obpasua nnaHupyetcs $asa HalMOHANbHbIX
UCMbITAHWA, ANS Yero AONMXHa ObiTb M3rOTOBNEHA NapTus M3
26 onbiTHbIX SDR-ycTpoiicTB. OHM JONXHLI MOAAEPXMBATh, B
TOM 4ucnie, MOBUNBHYIO CBSI3b HA paccTosiHWMM 10 60 KM 1 Bu-
NE0KOHdEPEHLMM ¢ MOOUNBHBIMI aDOHEHTaMM Ha PacCTOSHUM
0o 15 km. OTnnumTenbHas 0COOEHHOCTb NPOEKTa — UCMOMb30-
BaHue MEMS-texHonoruii u Smart-aHTeHH (UMdPOBbLIX aHTEH-
HbIX PELIETOK), HA KOTOPbIE BO3NAraeTcs 3aJada nofgaBieHns
aKTMBHbIX MOMEX.

MpumeHeHne TexHonormm MIMO B TakTMYeckoii CBS3u
ObiNO B LIEHTPE BHUMAHMS HECKOJbKUX [OKNanuukoB. B yact-
HOCTW, COTPYOHWK VMcCneaoBaTenbckoro LEHTPa KOMMYHUKA-
umnin (OtTaea, KaHapa) Tpaiicu YanuHk pacckasan o pesynb-
Tarax UccnefoBaHus NPeAEeNnbHOA CKOPOCTU Nepeaayn cucte-
mMbl MIMO B ropOACKMX YCNOBMSIX HA MPUMEPE LIEHTPAbHBIX
ymuu, OTTaBbl. OTAMYNTENBHOM OCOGEHHOCTBIO 3KCMEPUMEH-
Ta ObINO NPUMEHEHUE HE TONbKO 4-, HO W 8-3MeMEHTHbIX ne-
PenaoWmx 1 NPMEMHBIX aHTEHH (Cxembl 4x4 u 8x8), ogHa u3
KOTOpbIX pacroJiaranachb Ha Kpbllle aBTOMOOWAS, ABUraBLIEro-
cs co ckopocTbto 30 kM/4. MakcumanbHoe yaaneHue npuem-
HO/ pELIeTKM OT nepenatynka no YAMyHOMY “"KaHbOHY" MOX-
HO oueHNTb B 550 M. Mpyn OTCYTCTBMM NPSIMO BUAMMOCTH W3-
3a ropoAckon 3aCTPOMKM MaKCMMaNbHOE PacCTosHMe "nepe-
natunk-npuemHuk” pocturano 350 m. Mpu 3ToM KUCNONb30Ba-
NOCb  KBA3MOPTOrOHasnbHOE ON0YHOE MPOCTPAHCTBEHHO-BPE-
meHHoe koampoBaHue (STBC) OFDM-curHanos ¢ momynsiuy-
eii QPSK, addeKkTUBHOCTL KOTOPOro CpaBHMBANach ¢ MeTO-
[0M MPOCTPAHCTBEHHOrO MynbTMnaekcupoBanus V-BLAST. Ok-
CMepUMEHTbI NPOBOAMAMCH B Anana3oHe 2 [Ti, nonoca curHa-
nos coctaensna 20 MIL, yacToTa AMCKPETU3ALMN B MPUEMHN-
kax — 50 ML, wwmpuHa dunbTpa BbLICTPOro NpeodbpasoBaHus
®ypbe orpaHnymsanack 200 i, 4TO 3HAYUTENLHO MPEBbILLA-
€T JIONNepoBCKUiA CABUI YacToThl. Kak pesynbtar uccnemosa-
HUi1 oTMeyaeTcs, 4to MIMO-TexHONOrMg KOMMYHUKALMIA UMEET
3HAYUTENbHBIN NOTEHUMAN NS YBENMYEHNS CNeKTpasibHON 3¢-
(hEKTMBHOCTW NPU paccessHUM CUrHaNoB B OKPYXaloLLeii cpeae,
COOTBETCTBYIOLLEN FOPOACKMM TAKTUYECKMM CLIEHAPUSM. XOTS
BLINMPbILL HE CTOMb BEAMK, KakK 3TO MPeABeLlany paHHue, on-
TUMWUCTUYHBIE MPOCTPAHCTBEHHO-HEKOPPEIUPOBAHHbIE MOAE-
NN KaHanoB nepefayn, crnekTpanbHas apGEKTUBHOCTb yBENM-
YNBAETCS MOYTW NIMHEMHO C POCTOM YKCNA ANEMEHTOB AHTEHH.
Mockonbky npu ONpefeneHHOM PacnonoXeHn Nepefaiowlero
1 NPUEMHOTO CErMeHTOB 60/1e€ BbIUIPbILLHBIM MOXET ObiTb Kak
meton STBC, Tak u V-BLAST, Tpaiicu YaiinuHk npeanoxun uc-
Mnonb30BaTb afanTUBHYID 00PaBbOTKY CUrHANOB, YYUTLIBAIOLLYIO
peanbHoe COCTOSHKE KaHanoB ¢Bs3u. OQHAKO ANg 3TOro HyXeH
00paTHbIii 06MeH CNYXeOHbIMM JaHHBIMU MEX1Y NepeaatoLLnM
1 MPUEMHBIM CETMEHTAMM Ha 3Tane BXOXAEHWUS B CBSA3b.

Cneunanuctbl LLBeackoro areHTCTBa OOOPOHHBIX MCCNe-
[O0BaHUIA Takxe nayunnu napametpbl MIMO-kaHana B ropoac-
KOM OKpYXeHuW. HoBM3HA 3TUX UCCNEA0BAHMIA — B UCMONb30-
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CBA3b W TENEKOMMYHUKALMUHK

Tx 1

Tx 2 Rx
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Puc.1. Cucrema mynstuMIMO e Tpakroeke A.fepumana [2]

BaHUM Hecyluei yacToTbl B paiioHe 300 MIL, B TO Bpems kak
“3BeCTHble nybamkauum no Bonpocam passutig MIMO-TexHo-
NOTUIA OTHOCUAMChL NPEUMYLLIECTBEHHO K 60/1ee BbICOKOYACTOT-
HbIM Anana3oHam (Hanpumep, 2 u 5 Ti). Mo MHeHuo foknaa-
4uKa, Ans TaKTMYECKOW BOEHHON cBs3u amanasoH 300 MIL mo-
BOJIbHO NpuBReKateneH Gnarogaps "MArkum” XxapakTepucTu-
kam pacnpoCTpaHeHus PafMOBOJH, KOTOpble B 3TOM MOOCe
MOryT Nerko ornbatb npensaTcTBus. Kpome Toro, YacTota Hecy-
weit 300 Ml ewe aocTaTO4HO BbICOKA, 4TOOLI MIMO-TEpMU-
Hambl C QHTEHHbIMW peLleTkaMn OblI CPABHUTENLHO KOMMAK-
THbI NS Pa3MeLLieHUs Ha OOEBbIX MaLUMHAX W APYTUX NOABUX-
HbIX cpencTBax. OnMcaHHbIi B OKNaAe SKCNepUMEHT MpoBO-
aunca ¢ OFDM-curHanom o6uweid nonocoit 20 M. KayecTtso
CBSI3M B rOPOACKON 3acTpOiike UCCNEAoBanoch B AvanasoHe
paccTosHWiA "nepeparunk — npueMHuk” 1o 250 M. Mpu aTom
UCNO/b30BANIMCh 7-3NIEMEHTHIE KOJbLIEBbIE QHTEHHBIE PELLETKM
13 BEPTUKaNbHbIX BUOPATOPOB HA nepeaayy v NpueM CurHa-
noB. B xoae ncnbiTaHuii cTabunbHO HAbNIOAANOCH YBENNYEHME
B 4—6 pa3 eMKOCTW KaHana CBS3M B CPaBHEHUM C OHOAHTEH-
HbIMU peLleHnaMN. TeopeTUYecku Xe Npu HeKOPPEenupoBaH-
HblX Tpaccax pacrnpoCTPaHEHUs! CUrHANOB AONMXEH Obll ObiTh
CEMMKPATHbIV BLIMIPLILW. B aoknage Takxe CAEeNaH akLEeHT Ha
TOM, YTO KaHaNnbHag emKoCTb uccneayemoii cuctembl MIMO

Puc.2. Yerpoiicteo nepconanbhoi paguoceasu PR-20 komnanun DICOM
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yMeHbLLUaeTCsl, Koraa GyHKUMS nepeaayn Bo3pacTaeT 3a Cyer
MPOHUKHOBEHMS CUTHANOB B MPOMEXYTKAX MeXay 3acTpoiika-
MU, T.e. B C/ly4ae NpsiMoi BUAMMOCTM.

Joktop JoHanbp Tosciu u3 MaccadyceTckoro yHuBepecuTe-
Ta CLUA B moknape "Koonepatys B 6eCnpoBOAHbIX CETAX" U3N0-
XU KOHLEMNUMIO KOONepaTUBHOI Nepefayn AaHHbIX B pacrpe-
nenenHblx cuctemax MIMO. B cylHocTi, oH 0006Lmn M3BecT-
Hblii METOA, Nepefayn JaHHeIx B MynbTUMIMO cuctemax, npep-
NoXeHHbIi A.fepiumaHom (fepmanms) [2], Ha ciyyaii vepapxu-
yeckoro obpa3sosaHus knactepos MIMO-cpencTs. Ipu 3TOM Ha
MepBOM YPOBHE B kayecTBe KOMMOHEHTOB cuctembl MIMO pac-
CMaTpuBaaMCb pacnpejeneHHble Ha MECTHOCTU OJHOaHTEH-
Hble CpeacTBa, Toraa kak MynbTUMIMO cucTembl B NOHUMAHMK
A.Tepwmana 06pa3oBbIBaNCL YXE HA BTOPOM YPOBHE Mepap-
Xumn, 00beauHsIs Heckonbko knactepoB MIMO B eiuHyio CBEpX-
cuctemy (puc.1). Takux ypoBHei uepapxuieckoro 0600LIeHus
MIMO-knacTepos, cornacHo [1.ToBcnu, MOXET ObiTb Tpu 1 60-
nee. MoxHO Mcnosnb30BaTh Kak NepecekatoLLmecs B NpoCTpaHc-
TBE KNacTepbl (C 00LMMM IneMeHTaMK), Tak 1 He NEPEKPbIBAI0-
wmecs. B kauecTBe 0fHON 13 CXEM KOOMEPaLMM OTMEYEHA BO3-
MOXHOCTb Oyayluei peanusauum pacnpeneneHHoro avarpam-
moo6pasoeanng (distributed beamforming), koraa ofHOAHTEH-
Hble CPeACTBa NMEpBOro YPoBHS 0OPA30BLIBAIOT AHTEHHYKD pe-
WeTKy C afaanTuBHbIM (GOPMMPOBAHMEM AMarpamMbl Hanpas-
NEHHOCTU Ha MpUEM U nepeaayy B BbMUCAMTENbHBIX CPejac-
TBax BTOPOr0 WMEPApXMYeckoro YpoBHs. [las aBTOMATU4ECKO-
ro ¢popmuposatus MIMO-knacTepoB ObiNO MPEJIOKXEHO He-
CKONbKO MEXaHM3MOB, OAMH M3 KOTOPbLIX ONMPAETCS Ha TEOPUIO
dunbtpauum (Percolation Theory) [3, 4]. [.Toscnn nonaraer,
YTO B TOI UM MHOMN NOKasbHOW 06NACTU NPOCTPAHCTBA KacTep
MIMO pomxeH 00pa30BbIBATLCS MPY MPEBLILIEHNM MIOTHOCTBIO
paauocpencTs 3aaaHHoro nopora. OH Takxe noayyunn Gpopmyny
INs NPOrHO3MPOBaHNS eMKOCTW koonepaTtueHoii cet MIMO-
cucteM. Ecnm cumtatb, Y4TO EMKOCTb CETM HA NEPBOM YPOBHE,
r4e CyLeCTBYIOT OLHOAHTEHHbIE PeLIeHns, NPONOPLMOHabHAs
\/n, o€ n — 4ncno y3noB ceTH, TO MPK Koonepaumn h yposHei
C O[IMHAKOBbIM KOJIMYECTBOM Y310B B KaX[AOM M3 HUX EMKOCTb
CETW BO3PACTET MPONnopLMoHanbHo nf/i-1),

[pyras 4yactb noknaga [oHanbaa ToBcnn Obina nocesile-
Ha KOOMEepPaTMBHOMY KOAMPOBAHWIO CUFHAMOB ANS MOBbLILIEHNS
eMKOCTUN ceTeil. PaccmaTpuBasl BaXHOCTb KOLOBOr0 pasaene-
HuUS kaHanos, [1.TOBCAM NOAYEPKHYN, YTO NO pe3ynbratam Mo-
Jenvposanua ans apymepHoi cetu tuna MANET (Mobile Ad-
hoc Networks, MoOMIbHAs CeTb C BO3MOXHOCTbIO YCTaHAB/U-
BATb COEAMHEHNS MEeXAy NPOW3BONbHLIMK Y3namu, CTaHAapT
MapLUpyTU3aLun B pamkax mobunbHoi IP-cetn, paspabarbi-
BaeTcs paboueii rpynnoii MANET B pamkax komuteTa no pas-
BuTuio MHTepHeta IETF), copepxatieit 50—70 y3noB, koampo-
BaHWE CUrHANOB MO3BONSET YBENNYUTb UHPOPMALMOHHYIO EM-
kocTb cet B 5—10 pa3. Bmecte ¢ Tem, CylwecTByeT dyHaa-
MEHTaNbHbIV NPees NOBbILLEHUS eMKOCTM CETU 3a CYET KOfO0-
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BOr0 MY/IbTUMNIEKCMPOBaHMS. B YacTHOCTW, Anst CEeTU M3 n y3-
NOB, KaXAbl U3 KOTOPbLIX NEPeaaeT UM NPUHUMAET AaHHbIE
co ckopocTtbio W, eMKOCTb CeTU NMPOnopLMOHanbHa Bbipaxe-
Hio Wo/n/log (n).

Yewckas ¢upma DICOM (www.dicom.cz/) npogeMoHCTpu-
poBana yCTPOICTBO NepcoHanbHoi paanocesasn PR-20, B ko-
TOPOM KPOME CKaYko0Opa3HOro W3MEHEHUS! HECYILEN YacTo-
Tbl PEann30BaHO NPOCTPAHCTBEHHOE MYLTUMIEKCUPOBAHME
OFDM-curHanos no texHonoruu MIMO co cxemoit "2 nepepnart-
yuka — 2 npuemHuka" (puc. 2). CornacHo 3agBnieHHbIM TTX,
ycTpoiictBo PR-20 paspabotaHo ans obecneyeHus nonHoayn-
NEKCHOI LndPOBOIA CBA3bIO JIOKANbLHON CETU B COCTaBe GOEBO
rpynMbl, KOTOPas MOXeT HacumTbiBaTh A0 30 yenosek, 6e3 not-
pebHOCTU B MapLUpyTM3aTopax W Apyrom cetesoM 060pyaoBa-
HuK. Paboumin auana3oH Yactot — 2,4 Ti. Pe3ynbrathl TeCTU-
POBaHMs1 YCTPOMCTBA B FOPOACKMX YCIOBUSIX 1 BHYTPW 3[aHWNA
MOKa3an, 4T0 BEPOSTHOCTb OLUMOOK B MakeTax [aHHbIX B pe-
xume MIMO moxeT ObiTb CHUXEHA B 4 pa3a Mpu pacCTosHUM
nepenayn 70—80 m.

OnHO M3 OTMEYEHHbIX Ha CUMMO3WyMe HanpaBneHuii yco-
BEPLLEHCTBOBAHWS CPEACTB TaKTUYECKOW CBA3WU, B TOM YMUCIe
1 Ha ocHose MIMO ¢ ucnonb3oBaHMeM koampoBaHHbX OFDM
CWUTHanNoB, — NPUMEHEHMe CKaykoobPa3HOr0 M3MEHEHUS kopaa
C KaX/blM HOBbIM MakeToOM CMrHanioB. JTOT BOMPOC paccmar-
pusancs B noknane ®paHko Xepmatca (lepmaHus), NOCBALLEH-
HOM MeToay ckaukoobpasHoi nepectpoiikn koga CDMA (CH-
CDMA), a Takxe ero rubpuaHomy 0606ueHmio FH-CH-CDMA,
npeaycMaTpUBAIOLLEMY PACLLMPEHUE CMEKTPa COYETAHMEM U3-
MEHEHUs kofa C ObICTPOW MEpPecTPOIKOA HECYLLEN YaCTOThI.
Jloka3aB nytem maTemaTMyeckoro MoaenmpoBaHus apdekTus-
HOCTb HOBOrO noaxoaa, ®.XepmaHc roBopun 0 HEOOXOAMMOCTH
pa3paboTkn ceMencTBa CTaHLAPTOB, KOTOPblE PErNamMmeHTUpo-
Ba/M Obl pean13aumio ykasaHHbIx MeTofoB B cuctemax SDR.

Ha ceccu no npobnemMam NpPOTOKONOB CBS3M B [OKNaje
npencTtaputens MonuTEXHUYECKOro YHMBepcuTeTa KatanoHum
OblNa paccMOTPEHa KOHLIENLMS 3aLumLLeHHoro npotokona SEMAN
JN19 TaKTU4eckux MoounbHbix ceteit MANET. KoHuenuus otmya-
€TCS TLIATeNbHON MPoPaboTKO BOMPOCOB MHOTOYPOBHEBON e-
PapXMYECKOIA 3aLLMTbI NPOLIECCA CMSHUS M Pa3aeneHns B3au-
MOLEVCTBYIOLMX CETEA, a Takxe MPOTUBOLEWCTBUS HECAHKLM-
OHWPOBAHHOMY [IOCTYNy B mpouecce 00eBbIX AeincTBuiA. Boob-
LLIe rOBOPS, TEMATMKA 3ALLMLLIEHHBIX MPOTOKOJOB SBMSIETCS OfHOM
TEX HEMHOTMX 00/1aCTelA, B KOTOPbIX CreLMdrKa BOBHHbIX KOMMY-
HUKaLWIA NOPOXAAET YHUKASIbHbIE PELIEHWS, MPEBOCXOASLLME MO
CBOMM BO3MOXHOCTSIM 0OLLErpaxaaHCKuiA CepBuc.

Cpeon moknanos, NpeacTaBAeHHbIX Ha ceccun “LuHamu-
yeckoe ynpasnieHne pecypcoM u QoS", HyXHO 0C000 yka3aTb
Ha pe3ynbTatbl WCCNEOOBaHUS BIIUSIHWS BbICOKOCKOPOCTHbIX
MPOBOAHbLIX kKOMMYHUMKauuii (xDSL, PLT u ap. ) Ha ypoBeHb 06-
wero wyma B adupe. Cneupanuctsl MccnenoaTenbCckoro LeH-
Tpa koMMyHuKaumie OTTaBbl COBMECTHO C Konneramu u3 fepma-
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HumM 1 Hopeerumn mokasanu, 4to Gnarogapst aHTEHHOMY 3bdek-
Ty BbICOKA BEPOSITHOCTb TOTO, YTO CYMMApHBIA YPOBEHb U3NY-
YeHUs NPOBOLHbLIX JIMHWIA CBA3W NPEBLICUT GOHOBLINA LWYM Ha
pacctosHusgx 1o 10 v bonee MeTpPOB OT NMHMM. ITO 3aMETHO
YXYALWAET YYBCTBUTENLHOCTb PACMONIOXEHHbIX PALOM pajfmo-
cpeacTs. [10aToMy He0OXOAMMO BHEAPSTb HOPMATUBHbLIE [OKY-
MEHTbI, pernameHTupytowme B HATO ypoBeHb NOCTOPOHHUX U3-
NY4EHWIA NPOBOAHBIMU IMHUAMI CBAA3U.

B noknapne "PecypCHblii MEHEIXMEHT B MOOM/IbHbIX BOEH-
HbiX ceTax”" npenctasutesnb lMonblum eTp faeBCku M3noxmn
KOHLLENUMIO TaK Ha3blBAEMOTO KPACHO-YEPHOr0 MEHE[XMEHTa
CETW, PAaCCMOTPEB B Hell 0COOEHHOCTM CThbIKa KPACHOrO (3alum-
LLIEHHOr0) U YEPHOTO (HE3ALUMILEHHOr0) CErMEHTOB.

CotpyaHukn ¢upmbl Thales npeactaBuam NpPOEKT MHOro-
YPOBHEBOW apXUTEKTYPbl KOMMYHUKALMOHHON CETW MPUIOXe-
Huin peanbHoro Bpemenn LARA (Layered Architecture for Real-
Time Applications) B nHTepecax BOEHHO-MOPCKUX Cui. [JaHHast
apxuTekTypa 06ecneynBaeT ynpaBneHe BPEMEHEM OXMAaHWS
AaHHbIX, LMPKYNMPYIOLLMX B CETW AATYMKOB B COCTABE MYSbTU-
nnatpOPMEHHON BOEHHO-MOPCKOMA rpynnmpoBku. [loknag co-
Aepxan 0030p apxuTeKTypbl, MPUHLMMLI YNPABNEHUS Paamo-
pecypcamu 1 3a[eiiCTBOBAHHbIE annapatHbie pelieHns. po-
ekt LARA HaueneH Ha ynydlleHue opraHu3auum pagmoceti,
OH [EMOHCTPUPYET BO3MOXHOCTU COBPEMEHHbIX CETEBBIX TEX-
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Honoruin 1 nNpoTokonoB Tuna IPv6 pacnpenensdTb 3asBku B pe-
anbHOM BpemeHu (C 3ajepxkoit MeHee 50 Mc) B 00beauHeH-
HOM BOEHHOM KOHTEKCTe, UCMOJb3ys pacnpefeneHHble fatuu-
ku, cetn BoopyxeHus u MANET. B kayecTBe 1EMOHCTPALMOH-
HO paccmaTpuBanachb pagmoceTb, 06pa3oBaHHAs U3 LIECTY
nnardopm: Tpu mopckux (PJIC APAR u gge PJIC Smart- L), ogHa
Ha3emHas (PJIC Smart- L) n nga BepTtoneta. HoBoii koHUenuy-
el cTan 3anaTeHTOBaHHbIN AMHAMUYECKMIA MEXaHW3M pacnpe-
JIeNeHUs1 BPEMEHHbIX 3a[ePXeK TaK Ha3blBAEMbIX 3NACTUYHbIX
[laHHbIX, NPeAJIOXeHHbIi B pamkax npoekta LARA.

Creiin Maiitp (CLLIA) B goknage "LindpoBbie MMMUIPaHTbI U
LndpoBbie abopureHbl B BeK MHGOpMaLMK” U3N0XUI CBOE BU-
JIEHNE BAMSHUS Pa3BUTUS LMPPOBLIX KOMMYHMKALWIA HA COBPE-
MEHHYIO LMBMAM3ALMIO U XapaKTep BeJieH!s O0EeBbIX AENCTBUIA.
OH oTmeTun, 4To mpu pa3paboTke cLeHapueB GOEBbIX Aeiic-
TBUIF HEODXOAMMO OPUEHTUPOBATHCS HA WMHGOPMALMOHHBIE
HYX[bl 1 BO3MOXHOCTU HbIHELWHUX "LMdPOBLIX JeTen” 1 Noko-
nexue "Net" kak komaHaMpoB 1 conpart Oyayuiero. B yacTHoc-
TW, ONS TAKOr0 KOHTUHTEHTA HYXHbl HOBbIE MHTENNEKTYaNIbHbIE
CMCTEMbI TPEHUPOBOK M GOEBOr0 0OYYEHMSI.

Mpenctasutens BBC Wtanun Pobepto CabatuHu ormacun
pe3ynbTathl MHTErpauunm TePMUHAN0B MHOTOMYHKLMOHAMLHON
pacnpeneneHHon uHdopmaunoHHoii cuctemsl (MIDS) ¢ ueH-
TPanM30BaHHLIMKM MHOMOHAUMOHAMbHBIMKU CETAMW  3aLLMLLEH-
HOW nepefayn AaHHbIX HA OCHOBE KaHanos B dpopmare Link-16.
MIDS — 370 TaKkTMYeckas cMcTeMA KOMMYHMKALWIA, Crnocoo-
Hast 00beAUHATL pasHble TUMbl NAATPOPM B 0OLLYH TaKTUYeC-
Kyl0 CeTb nepeaadn AaHHbiX. CornacHo COrnalleHnio 0 CTaH-
naptu3auun STANAG 5516, npotokon Link-16 onpeneneH kak
0oMH 13 uudpoBbix cepancoB MIDS. [loknagumk npueen npu-
MEpbl UCNONb30BaHUS COOTBETCTBYIOLLMX TEPMMHANIOB Ha Ca-
monetax F-18, Tornado, 3PK SAMP/T, ¢perarte Horison u gpy-
rux 60oeBbIX CPEACTBAX.

Ha ceccum "Cuctembl nepefaum coobuieHuii 1 npobnembl
ynpaeienus” paccmatpuBaaMcb AOKNadpl No BOmpocam 06-
MEHa rof0COBLIMA COODLLEHMAMI Ha OCHOBE 3aKPbIThbIX 4aTo-
BbIX CUCTEM W PA3BUTUS TPAHCMOPTHOrO MEXaHW3Ma CEPBUCHO-
OPUEHTUPOBAHHON apxuTekTypbl (SOA) TaKTUYECKUX CEeTeil Ho-
BOr0 MOKOJIEHMs. HeCMOTPS HA MHTEPECHBIE HAXOAKW W peLle-
HWsl, COBOKYNHOCTb BCEX M3BECTHbIX HapaboTok no SOA, k co-
XaNeHunto, He B COCTOSIHMM PELLMTb Maccy nNpobnem, Hakonue-
LIMXCA B TEXHONMOTMSX TaKTUYECKOro MHTepHeta. B aToii cBs-
311 Haubonee BaXHbIM COOLITUEM CUMMO3UYMa MOXHO CHUTaTb
NPENNOXEHN MCMONHUTENLHOTO AMpekTopa komnaHum “Lle-
¢eit" (Mockea, www.cefey.ru) Maputbl HiukonaesHbl X0X10BO#A,
chopmynmpoBaHHble Kak "HoBasi apxuTekTypa eauHoro ajan-
TMBHOO MHGOPMaLMOHHO-DYHKLIMOHANILHOrO NPOCTPaHCTBA Y-
paBneHust B KPU3MCHbIX cuTyauusix”. 1o MHEHWIO POCCUIACKOro
y4acTHuKa, HeobXxoauMO CHOpPMMPOBATb €AMHOE afanTUBHOE
MHPOPMALIMOHHO-YHKLIMOHANBHOE NPOCTPAHCTBO ANS YMpas-
NEHNS BOMCKAMU U BOOPYXEHUEM, a TakXe COracoBaHHbIMU
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peiictuamm Coseta "Poccusi-HATO" (CPH) B KpuanCHbIX cUTya-
LMSIX, B TOM YIUCIE BOEHHO-MOAMTUYECKMX, IKOHOMUYECKUX, TEX-
HOFEHHbIX, F'YMaHUTAPHBbIX, SKONOTMYECKNX, BO BPEMS aHTUTEp-
popucTUYeCKMX onepauuii n ap. Ceryac B Mupe GYHKUMOHMPY-
I0T Habopbl €Nabo WHTErpUPOBaHHbIX PasHOOOPa3HbIX MHOP-
MALWOHHBIX CUCTEM KaK HaLWMOHANbHOIO, Tak U HaHALMOHANb-
HOrO YPOBHS, KOTOPLIE MOPOXAAOT NPoOneMbl 3hPeKTUBHOCTM
ynpaeneHus. CyLIecTByIOLME apPXMTEKTYPbl UHPOPMALIMOHHBIX
cuctem (UC), B Tom umcne nepcnektueHas SOA, He peLaiot
nocTtaeneHHbix nepen UC 3apay. Moatomy M.H.Xoxnosa npep-
NOXMNa UCNosb30BaTb POCCUIACKME pa3paboTKu HOBOI MHGOP-
MaLoHHoiA cpepbl Global Gnoseology Graph™ (GGG, Mo6anb-
Hblil [Hoceonornyeckmin [pad) B HacTy apXMTEKTYPHOrO KOMMO-
HeHTa G3A (Global Gnoseology Graph Architecture). Mpegbic-
TOPUS! NPOABVXEHUS AaHHOW TeMAaTWUKU BO B3aUMOOTHOLLEHM-
IX poccuiAickoin cTopoHbl U HATO yxe HaCuMTbIBAET HECKONbKO
net. CoOTBETCTBYIOLIME BOMPOCHI PACCMATPMBANMCh HA 3ace-
nanusix Coeeta "Poccus-HATO" ¢ 2005 roaa no MeHbLuein Mepe
naTb pa3. 10 BCen BEPOATHOCTU, UMEHHO MHOPMALIMS O CyTK
noknagos M.H.XoxnoBoi Ha aTux MeponpubaTusx NOATONKHYNA
OCHOBATENS COBPEMEHHOI "www"-TexHonorum MHtepHeT Tuma
BepHepca-Niu k obbsBneHuo UM B Hosdpe 2007 ropa KoHLen-
LM nepexosa OT BCEMUPHOIA ceT MHTepHET K Tak Ha3biBaeMo-
My uraHTckomy rnobanbHomy rpady (GGG). XapakTepHo, 4To
0b6a npoekTa MMelOT 0AMHakoBylo abbpesmatypy GGG, B pac-
WKppPOBKE KOTOPON MPUCYTCTBYET 00Liee cnoBo "rpad’, a Ha
TPaHCMOPTHOM YPOBHE NPEAYCMOTPEHO CXOXee pasrpaHuyeHne
apxuTekTypHbIX nepapxuii Net, Web n Graph. BmecTe ¢ Tem,
koHuenuus Tuma bepHepca-Jin aBnsieTcs Gonee orpaHNYEHHON
1 HE CTOMb PaAMKanbHON.

B obocHoBaHWe YCMELWHOCTW NpefLnaraeMoro npoekTa
npeacTaBuTenb POCCMM OTMEYAET, YTO OCHOBbI HOBOW apxu-
TekTypbl G3A yxe pa3paboTaHbl B Poccun Ha ypoBHE Teopum,
TEXHOMOTMK U NPOTOTMNA NPOrPaMMHOr0 npoaykTa. OHu Obi
anpobupoBaHbl B psfe YCMeLlHbIX NPOEKTOB rocyaapCTBEHHOrO
1 KOpPNOpaTUBHOIO YPoBHS. B kayecTBe npumepa M.H.Xoxnosa
ykasana apQekTUBHYI0 peann3aumio pasBuTbIX el HOBbIX ap-
XWUTEKTYPHBIX U MPOrPaMMHbIX PELLEHWIA NPK BbINONHEHUN GUp-
mon “Lledein” HecKonbkux COTEH MPOEKTOB MO 3akady Kpyn-
HbIX POCCMIACKMX koMnaHmii u Mpasutensctea PP. B yacTHOC-
T, peyb UAET 0 CO3MaHuM cucTemsbl ynpasnenus OLIM "dnekT-
poHHas Poccusa”, cucteM CMTYaLMOHHOrO ynpasneHus ang Mu-
Hatoma P®, komnanmii "Jlykonn", "TpaHcHedTb', "3apybex-
HedTb', "Mocpernonras”, "Tynatenekom”, "bawmnHGOPMCBA3L',
"Konbckast TMK" n ap.

B ocHoBe HOBOIA 00LLEN TeopUK IBOMIOLIMOHHOIO MOJENU-
pOBaHus, co3aaHHoi M.H.XOxnoBOW, NEXUT NOHATUE runepr-
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* 3awmwero Ceugetenscteom PP 06 obuumanbHoi peructpaumm npo-
rpammel ana IBM Ne 2006611086 Ha "EanHyio cpeny 3B0MIOUMOHHOTO
MOAENMPOBAHMA M CGBTOMATMYECKONH FEHEePAUMU WCMONHAEMOro KOAA
npuknagHeix nporpamm — "GGG — Global Gnoseology Graf", npuopu-
tet ot 21 mapta 2006 roaa.

A

0




L]
ocoooooooooocooooooooooccooooooooocooooooooooocoooooooooocooooooooooooooooooooooocoooooooooooooooooooooocoooooooooooooooooooooooooool I

pada Knaccos, BepLUMHbI KOTOPOrO ONUCHIBAIOTCS 6230BbIMK 1
HacnegyeMbIMy OT HUX MOAMMOPUYECKUMI KNaccamu TPeX Tu-
MoB, @ CBS3M NMPOEKTUPYIOTCS HA OCHOBE CEMM MPUHLMMOB Ou-
HapHbIX B3aVMOOTHOLUEHWIA U TPEX BULOB MHOXECTBEHHBIX OT-
HoweHuin [9]. Tuneprpad KnaccoB UMEET YeTbiPEXyPOBHEBYIO
MepapXUIECKY0 apXMTEKTYPY aBTOMATMYECKOTO MPOEKTUPOBA-
HUSl, HA er0 OCHOBE CO3LAETCS efMHAs IBOMIOLMOHHAS MOLENb
NpeAMETHOI 061acTh, koTopasi ONMpaeTcst Ha GUKCUPOBAHHDII
Habop 0a30BbIX KNACCOB. B CBOIO 04epeab, KNacChl ONMCHIBAIOT-
CS1 KOHEYHLIMU aBTOMATaMm, KOTOPbIE reHepUPYIOTCS Ha OCHOBE
TEXHONOMMM aBTOMATMYECKOr0 NPOrPamMMUPOBAHMSI.

Hy>Ho cka3atb, 4TO €O CTOPOHbI cnemanuctoB HATO n RTO
NPELNOXEHHAs TEOPUs U €€ NPAKTUYECKOE BOMMOLLEHWE B apXu-
TekType GGG BbI3bIBAIOT GecnpeeneHTHbIn nHTepec. 06 atom
CBUAETENLCTBYIOT M NNaHbl NOATOTOBKW NepBoro B uctopun RTO
KPOCCMaHEbHOrO CMMMO3uyMa Mo COOTBETCTBYIOLLEH TemaTuke
¢ npueneyenmem naveneii IST, SET, SCI, MSG u SAS. K atomy
yueHbix 1 cneupanuctoB ctpad HATO noGyxpaaioT npobnemHble
BOMPOCHI B Peanu3aumm CETeLEHTPUYECKMX KOHLENUWA Beae-
HWst O0EBbIX AENCTBUIA, BOMOLLEHNS TEXHONMOTMM CEHCOPHBIX Ce-
Teii U ap. BbIHECEHHbIA COMNAcHO NpeablayLMM 10rOBOPEHHOC-
TAM Ha paccMoTpeHue akcnepToB HATO 6u3Hec-npoekT poccuid-
CKOrO NpeaCTaBMTENS MPEAHA3HAYEH AN1g pa3paboTku MaTemaru-
YECKOW MOLenu HOBOW apXWUTEKTYPbl AMHOM0 afanTMBHOMO WH-
(bOPMALMOHHO-BYHKLIMOHANBHOTO NMPOCTPAHCTBA U COOTBETCTRY-
IOLLIEr0 MPOrpamMMHOro 006ecneyeHns aas COracoBaHHOMO B3au-
mopencTaus B pamkax Coseta "Poccusi-HATO" B KpU3MCHBIX Cu-
Tyauwsx. B yactHocTw, B kommeHTapum k goknagy Creiina Mai-
Tpa "Lincdposbie MMMUrpaHTbl U LMdPOBLIE ADOPUTeHbl B BEK UH-
¢dopmaumn” M.H.XoxnoBa npepnioxuna OpueHTMPoBaTbCs B pas-
BUTUN LMGPOBLIX CeTeln Ha TexHonorun GGG, koTopbie NO3BONsT
pewwmnTb Npotnembl MHPOPMALIMOHHOMO Xaoca U YMEHbLUKUTL KO-
NIMYECTBO "LIMGPOBLIX UMMUTPAHTOB" (NIOAEN, HE BNAAEIOLLMX UH-
(OPMALIMOHHBIMM TEXHONOUAMM).
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MonBons UTor, NOAYEPKHEM, Y4TO B PA3BUTMM BOEHHOW CBS-
31 SIBHO 3aMeJINANCh TeMIbl 0OHOBNEHUSI METO0B 00paboT-
KM CUTHANOB. M3 NpPexHero nuaepa, B POMK KOTOPOrO BOEH-
Hble CETW BbICTYNAM eLue Kakux-To AeBdTb IeT Hasaf (Ha Mo-
MeHT nybnaukaumu [1]), HbiHE OHM NO BGOMBLUMHCTBY Hanpas-
NEHWIA MOManM B apbeprapA, NPOrpecCUpYIOLLMX rpaxaaHCKux
TEXHONOrnin. BnpoyemM, BO3MOXHO, YTO TaKOE MHEHWE — JMLLb
CNefCTBME 3HAKOMCTBA C OTKPbITbIMM paboTaMu No BONpocam
BOEHHOIA CBA3U. TeM He MeHee, crneunduka BOEHHbIX Npuo-
XEHUIA NO-NPEXHEMY CTUMYNNUPYET COBEPLUEHCTBOBAHME YXe
3apeKoMeH[10BaBLUMX Ce0s NOAXOM0B U 3a4acTyio NPUAAET UM
HOBOE kayecTBO. C 3TOW TOYKM 3pPEHUs, NPEACTaB/IEHHbIE Ha
CUMNO3UYMe [0KNaJbl HECOMHEHHO UHTEPECHDI U 3acnyXuBa-
10T NPUCTANBHOTO BHAMAHWS NPOdECCHOHANOB.
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