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AHANI3 aoceBifny 3ACTOCYBAHHA KOCMIYHUX CUCTEM 3B’A3KY B IH-TEPECAX
3BPOMHOI BOPOTbEU TA MEPCMEKTUBU IX PO3BUTKY

YV pobomi nposedeno ananiz 3acmocy8aHHs KOCMIYHUX CUCMEM 36’S3KY 6 OCMAHHIX JOKAIbHUX GIliHAX ma
30poliHUX KOHGIKMax 0 3a0e3nedentss OOUoeuUx Ol 30POUHUX CUL, A MAKONC HABOOSMbCS OCHOBHI HANDSIMKU

B800CKOHANEHHS KOCMIUHUX CUCTNEM 38 ’}ZSKy.

Kniouoei cnosa: xocmiuni cucmemu 38 3Ky, KOCMIYHUIL anapam, pempancisimop, T0KAIbHULL KOHGIIKmM, nepc-

nekKmueu po3eumky.

Bctyn

3aranpHa mocTtaHoBKa mpodiemu. Bimomo [1 —
6], 0 B Cy4acHUX BiifHAX BHCOKHX TEXHOIIOTiH IICHTp
0olOBUX [iif mMepeMiCTUBCS B IOBITPSHUH MPOCTip, a
3a0e3ncueHHsT OOWOBUX Jiif — B KOCMIYHHIA IIPOCTIp.
[Ipu pOMY y SKOCTI KOCMIYHHX 3a0€3MeUyI0UYnX CHC-
TEM BUKOPHCTOBYIOTHCS KOCMIYHI CHCTEMH PO3BIIIKH,
3B'SI3Ky 1 YIpaBIliHHs, HaBiramidHi KOCMIYHI CHUCTEMH,
KOMEpIIiiiHI CYIMyTHUKW UCTAHIIHHOTO 30HIYyBaHHSI
3emJi, KOMepLiiHOTO 3B'A3Ky Ta iHmIi. B cTarTi Ha oc-
HOBI aHaJIi3y JOCBIJly 3aCTOCYBaHHS KOCMIUYHHX CHCTEM
3B 513Ky B iHTEpecax 30poiiHOi 60poTOH chopmyiboBa-
HO TIEPCIIEKTHBH 1X PO3BUTKY.

AHaJli3 OCTaHHIX JOCSATHeHb Ta myOJikaumiii.
AHaui3 ocranHix nyOmikarii [1 — 6] cBigUUTH Tpo TeE,
0 OCHOBHa OCOOJNHBICTH 3aCTOCYBaHHS KOCMIYHHX
CHCTEM TIOJIsTaE B 3a0e3MneveHHs il 30pOWHUX CHII Ha
BCIX PIBHSX, BKJIIOYAKOUM TAKTHUYHY JIaHKY. Take 3a0e3-
MeYCHHS TTOBUHHE OYTH ONTHMi30BaHE 3 THUM, IIOO BCi
eIIeJIOHN KOMAaHAYyBaHHS PO3YMLTH 1 IIOBHOIO MipOIO
BUKOPHCTOBYBaIM OIEpPATUBHI IepeBard KOCMIYHUX
cucTeM, e()eKTHBHO BUKOPHCTOBYBAIM KOCMIYHI 3aCO0H
Ipu BelCeHHI 00'eIHaHUX 1 CyMIiCHHX omepamii. Y BH-
3HA4YeHIN JiTepaTypi OCHOBHA yBara MPHIUIIETHCS JO-
CBIZly 3aCTOCYBaHHS B OCHOBHOMY KOCMIYHHX CHCTEM
PO3BiIKH Ta HAaBIralifHWX KOCMIYHHX CHCTeM. Taxi
KOCMIYHI CUCTEMH, SIK CHCTEMH 3B’s3KY, METEOPOJIOTIY-
Hi CHCTEMH JICTAJIbHO HE PO3IJISTHYTO.

Linp crarri. Y pobOTi mpoaHaNi30BaHO JOCBiJ
3aCTOCYBaHHS KOCMIYHHMX CHCTEM 3B'SI3KY Y OCTaHHIX
BiliHax Ta 30poiHMX KOH(QUIIKTaX Ta CHOPMYIHOBAHO
MEPCIICKTUBH iX PO3BUTKY.

MocTaHoBKa 3aBAaHHA Ta BUKINaAEHHs
maTepianiB gocnigkeHHsA

[Ipu Benenni GoioBux niii B Adranicrani (2001
PpiK) BifiCbKOBI CYIyTHHUKOBI CHCTEMH 3B'SI3Ky IpalioBa-
JH 3 MaKCUMaJIFHOIO HAIPYTOI0, IPOTE, 3MOITH 3a0e3-
neuntu jume 40 — 60% notped cui, 1o Opany y4acTb
B omepanii «HemoxutHa cBoboma» [7, 8]. do ckmamy
CYIYTHHKOBOTO YIpYIyBaHHS YBIHIILIH:

— IIICTh CYIYTHHUKIB CTPATETIUYHOI CUCTEMH 3B'SI3KY
DSCS;

— TPHU CYIyTHUKH 00'€ THAHOTO CTPATETIYHOTO 1 Ta-
KTUYHOTO 3B's13Ky Milstar;

— nBa kocMiuynux anapara (KA) UFO oneparusHo-
TaKTHYHOI CHUCTEMH 3B'I3Ky BIHCHKOBO-MOPCBKHX CHII
(BMC), siiicekoBo-nioBiTpsiHux cwi (BIIC) i cyxomyT-
HUX BiliceK (CB);

— WICTh CYNyTHHKIB CHCTEMH Tepeiadi JaHuX
SDS.

Kpim Toro, tpaauuiiiHo BHKOpucToByBanucs KA
cUcTeMH cTekeHHs 1 perpaHcisnii nanux TDRSS, mio
Hanexats HACA. Pazom 3 TiM pi3ko 301IBIICHI TOTOKH
naHux (B TOpIiBHSHHI 3 omepatieio «byps B mycremi»
00'emMun nepenanoi iHdopmarii 3pociu NpuOIN3HO B CIM
pasiB), HEOOXIMHUX I 3a0e3MeUeHHsT omeparlii, 3axa-
[T aKTUBHOTO 3aTy4eHHS KOMEPLIMHUX CHCTEM 3B's-
3ky. OCOOJIMBO 1€ CTOCYETBCS CHCTEMH MOOIIBHOTO
CYIYTHMKOBOTO 3B'3Ky «Ipiniym», mo Hajiuye 66 ore-
patuBHuX KA Ha HU3bKHX opOiTax. Bona 3abe3meunia
yrpynyBanHio Biiicbk CILIA noctynm no xanaiiB o00'en-
HaHoi cucremMu IH(pPoOBOro 3B'I3Ky MiHicTepcTBa 000-
porun (MO) CHIA DISN, cuctemu 3B's3Ky (enepab-
Hux opranis ynpasiiHasa CIIA «D®TC-2000», Hariona-
JIHOT CHCTEMI BIIKPUTOTO Tene(OHHOTO 3B'SI3KY 1 IJI0-
OampHOI KOMI'TOTepHOT Mepexi «[HTepreT». Ilpn poMy
3niiicHIOBaNOCs MGpyBaHHs nepenanoi indopmarii i
3aKpHUTTS TeJe(POHHUX PO3MOB KOPECIIOH/ICHTIB.

B xoji BeleHHS Ha3eMHHX CIICI[ialbHUX OIepartiit
Ha Teputopil AdraHicTaHy BiHCHPKOBOCITY>KOOBIII CHIJI
cnemianpaux onepariii CIIIA ams 3B'13Ky 3 KOMaHIy-
BaHHSM CBOIX oIlepauiifiHuX 0a3 MIMPOKO BUKOPHUCTOBY-
BaJ M MOOITBHI CTaHIIIi CYIyTHHKOBOI CHCTEMH 3B'SI3KY
Afsatcom.

B xoxi OoifoBux i g0 AdranictaHy 3 METOMO
BIOCKOHaNIeHHs1 cuctemu 3B's3Ky BIIC mim kepiBHHIIT-
BoM MO CIHIA mpoBenaeHi poOOTH MO PO3TOPTAHHIO
HOBUX JIIHIH 3B'I3Ky MiX IITabOM 00'€JHAHOTO LEHTpa-
JILHOTO KOMAaHJyBaHHS | KOMaHIHUM ITyHKTOM B Eib-
Xapmx Ha 0a3i aDOHEHTCHKUX CTAHIIIN CYIMyTHHKOBOTO
3B'I3Ky 3 aHTeHamu Mmajoro miamerpy (VSAT — Very
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Small Aperture Terminal) i opeHIOBaHUX KOMEPIIIHHUX
JiHIA 3B's13Ky: cymyTHHKOBOrO uepe3 KA cucremu «IH-
TeJIcaT» 1 pe3epBHOI0 ONTOBOJIOKOHHOTO, MPOKJIAIECHO-
ro Mo JHy ATiIaHTHYHOTO oKeaHy. HoOBi miHii 3B'SI3Ky
3a0e3nevnsin nepenady JlaHWX, a TaKoX Tese(OHHHH,
(hakcUMINBHUH 1 BiICOKOH(EPEHCHUIA 3B'S30K.

Ha nepmomy erami Oyiia po3ropHyTa Mepexa orne-
PaTHBHOTO 3B'A3KYy 3 BHKOPHCTaHHAM aOOHEHTCHKHX
crannii VSAT KoMaHIHUX HYHKTIB CKCICIUIIIMHUX
apiamiitanx kpun BIIC CIHA, mo AMCIOKYIOThCS Ha
nepenoBux aBiabazax B O0'eqHannx Apadbcbkux Emipa-
tax, Karapi, Omani, Kyseiiti 1 baxpeiini. Ha npyromy
eTarri 3a0e3reueHa MOBHA IHTErpaLisi Mepexi oneparu-
BHOTO 3B'SI3Ky B Mepexy iHpopmamiitHux cucteMm MO
DISN. Joctyn mo cimyx6 11i€i Mepexi 3abe3neuyBaBcs
gyepe3 crpareriuni nuto3u STEP, mo po3mimieHi Ha Ko-
HTHHCHTAJBHIN YacTHHI KpaiHu.

3a OIIIHKOI0 aMepUKaHCHKUX eKcrepTiB [7, 8],
CTBOpEHa TaKUM YMHOM cTpyKTypa 3B's13ky BIIC 3a6e3-
neymsia NpsAMHUN iHQopManiiHui 0OMIH MiX OpraHamu
yOpaBIiHHA aBiamifHMX ¢opmyBanb B lliBgeHHO-
3aximHid A3ii 1 komanayBaHHsM 30poiHux cuin CIIA
HAa KOHTUHCHTAJIBHIN YaCTHHI, IO 3HAYHO IiABHIIIIIO
e(eKTUBHICTH LEHTPANII30BAaHOTO YIIPABIiHHI O0HOBOIO
aBialiero 1 3J7aro/KEHICTh B3a€MOAil MK OpraHaMu
ynpasninas BIIC i kpaiH-coro3nukiB B IliBgeHHO-
3aximHi A3il B XOZi KOHTpP TEepPOPHUCTHYHIN omeparii
«HenoxuTHa cBoO0g2».

Brepiue B mig yac BeaeHHs 0oiioBux niii B Adra-
HiCTaHi B XOJli BUKOHaHHS KOHKpETHOro 00iioBoro 3a-
BIaHHA OyJIO BiIPAaIlbOBAHO IOBEIEHHS YTOYHEHOI a00
HOBOI iH(opMalii BiJ Pi3HUX PO3BIAYBAIBHUX CHUCTEM
JI0 yOapHHX JITaKiB 3 BUKOPHCTaHHSIM Cy4acHHX KaHa-
JB CYIyTHHUKOBOTO 3B'S3Ky a00 amaparypu oOMiHY aa-
HAMU «JIiHK-16%» [9].

[pukiagom opranizanii Takoi B3aeMonii € 3amy-
YeHHsI B X0/l HaHECeHHs ynapiB B AdranicTaHi cTpare-
riuanx 6omOapayBanbHHUKIB B-2A 11 yTOYHEHHS KO-
OpMHAT LIJICH B YMOBax CKJIaIHOTO penbedy MicIeBo-
CTi 1 BUJIa4i IiJIEBKA31BOK yIAPHUM JIITAKaM.

BoproBa OararodynkmionansHa PJIC GomOapmy-
BaJIbHUKA 37aTHA IIPAlIOBAaTH B PEKMMi Kaprorpady-
BaHHS MICIIEBOCTI 3 BUCOKOIO PO3JILHOIO 3IaTHICTIO 1
JTO3BOJISIE BU3HAYATH TPUBUMIpHI reorpadiddi Koopau-
HaTH 1ijei (mmpoTa, TOBroTa i BUCOTa HAJl PIBHEM MO-
ps1) 3 TounicTio He ripire 10 M [9]. Tlepenaua yToune-
HUX KOOPJIWMHAT IIIeH 1 TaHWX I[IIEBKa3iBOK 3a0e3medy-
BaJjlacs 110 KaHajaX CYIyTHHKOBOTO 3B'SI3KY IPaKTHYHO
B peaibHOMY MacITadi yacy Ha cTpaTeriuni bomobapmy-
BapHuKH B-1B, B-52H 3 kepoBaHuME aBiamidHUMH
6omOamu GBU-31 "JDAM, 1m0 3HAXOAWINCS HA Yepry-
BaHHi B moBiTpi. [Ipn mpomy wac ix peakuii 1 3aBiaH-
HS yAapy [0 Ha3eMHUX IUJISIX, 30KpeMa 3HOB BHUSBIIE-
HUM, He nepeBuiryBaB 10 xBuuH. Ha MonepHizoBaHnX
cTpaTterivnnx OomOapayBanpHuKax B-1B peamizoBana
MOXIIMBICTh HIEPENPOrpaMyBaHHs B IOBITPI ITOJILOTHO-
ro 3aBaaHHs. Tak OyJo BUKOHAHO IEpEHaliIIOBaHHS B

moBiTpi mitaka B-1B mpu 3aBmanHi ygapy KepoBaHUMH
aBiarfiitnumu 6ombamu "Jxeitmam" mo Miciro nepezada-
YyBaHOT'O 3HAXOKECHHS JIJEpiB TEPOPUCTHUHUX YIDPY-
MOBaHb, KOOPAMHATH SIKOTO OyIM mepenaHi Ha3eMHOIO
rpynoto. Yac BiJ OTpHMaHHS KOOpIMHAT LI IO 3a-
BIaHH: yapy CKJIaB OIM3bKO 12 XBUIIHMH.

[Ipu miaroroBmi i B Xomi BeaeHHS OOWOBHX Iiit
npotu Ipaky B 2003 poui [uis ynpaBiiHHs BiiChbKaMu 1
30pO€I0 3 MaKCHMaJIbHOIO HANpYrol BUKOPHCTOBYBa-
JUCsT BiMICBKOBI CcymyTHHKOBI cuctemu 3Bs3ky CLIA
[10]. Pa3om 3 TuMm, 1O OI[iHKaX aMEPUKAHCHKUX (haxiB-
1iB, BOHH 3MOIJIH 3a0e3MeYnTy moTpeOu BiliChK B HEOO-
XiTHUX KaHayax 3B's3Ky TUTbKH Ha 40 — 60%. Y crmami
KOCMIYHOTO YTPYITyBaHHS OyJiH 3adisfHI CYIyTHHKH
ctpaterignoi cucremu 3Bs13ky MO CIHA DSCS, o6'en-
HAHOT'O CTPATETivyHOro i TakTHyHOro 3B's13ky MO CIIIA
Milstar, cucremu 3B'a3Ky Afsatcom, cucremu oreparu-
BHO-TaKTUYHOTO 3B's3Ky Ha 0a3i KA Ttumy Flitsatcom i
inmux KA. KpiM Toro, TpaauuiiHo BUKOPHCTOBYBaJIH-
csi KA BilicbKOBOi CymyTHHKOBOI cucTeMH 3B's3Ky Be-
nukoOpuranii Skynet.

OnepaTUBHO NPUWHATHMM 3aXOAaMU BHHHUKIIHH
nedinuT B KaHanax 3B'A3Ky OyB JIIKBIOBaHHMH 3a paxy-
HOK MIMPOKOTO BHKOPHCTaHHS KOMEPIHHUX CYIyTHH-
KOBUX cucTeM. B xoxi omeparii B Ipaky amepukaHChKi
BiliCbKa HAWIHTCHCHUBHIIIE 3a[isUIM CHCTEMH IEPCOHA-
nmpHOTO 3B's3KY «lHMapcaT» 1 «Ipimiym», sSKi TO3BOIMIN
3pificauT mmdpyBaHHA mepemaHoi iHdopmarii 1 3a-
KpUTTs Tene(OHHHUX IeperoBopiB aboHeHTiB. TepmiHa-
JlaMU BKa3aHUX cUcTeM OyJIM OCHAIeHI NepeioBi rpyIu
mTabiB, MOOLTBHI TyCKOBI YCTAaHOBKU OOHOBUX YacTHH i
3'€lHaHb, MiIPO3AITN CHJI CHEIliaIbHAX Omepallii, Jac-
TUHU THIT 1 iHXKeHepHi migpo3nimm. Kpim toro, yrpymy-
BaHHS KOAJIIIMHUX BIMCHK ITUPOKO BHKOPHCTOBYBAJIO
CYITyTHUKOBI KaHAJH 3B'SI3Ky PETiOHAJIBHUX CHCTEM TH-
ny «€Esrencat» 1 koncopuiymy ITCO (cynmyrHukoBa
cucrema 3B's13Ky «lHTEncaT»).

Kpim 3abe3nedenHst ynpaBiiHHA 1 3B'3KYy CYIyT-
HHUKOBI CHCTEMH 3B'SI3Ky BUKOPUCTOBYBAJIKCS JUIS BUPI-
LIEHHs HACTYMHMX 3aBnaHb [10]:

— TEpEHAITIOBAaHHS KPHJIATHX PAKET MOPCHKOTO
6a3yBanHs «ToMaxoxy;

— 3MiHA JIaHMX LJIEBKA3iBOK BUCOKOTOYHHX OO€-
npumnacie JDAM GBU-31 6e3nocepeanso Ha 060pTy
JiTaKa, 110 BUKOHY€E OOHOBE 3aBIaHHS;

— ymupaBiiHHS O€3MUIOTHUMH JIiTaJbHUMH amnapa-
tamu RQ-1A «I'moban Xok», 30kpemMa Ipu NpOBeAeHHI
ormeparii 1Mo 3BiTPHEHHIO aMEPUKAHCHKHX BiHCHKOBOC-
Jy’KOOBIIIB, 10 MOTPAIIIIH B TIOJIOH.

B xoxi 6otioBux niii B Adranictani i Ipaky min-
posniry CB i cun creniansaux omnepariit CIIIA mmpo-
KO BHUKOPHCTOBYBAIN 3acO0M CYIyTHHKOBOIO 3B'S3KY,
10 TpaIrooTh yepe3 KA komepiiinoi cucremu Iridium
(Motorola 9500 i1 9505), a Takox Mi>KHapOIHOT CHCTEMHU
pyxoMoro cymyTHHKOBOTO 3B'si3ky Inmarsat (SATLINK
B2, «Bosmxep»).

Bararo¢yskuioHambHIHA

TenepOHHUN  amapar
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Motorola 9500 mo3BoJIsiE POMIMPUTH 30HY Jii CHCTEMH
CTUTBHUKOBOTO 3B'S3KYy, OCKUIBKM pPO3paxOBaHUN Ha
MOJBIMHUMA PeXUM POOOTH: CTUIBHUKOBUM — ISl perio-
HaJIbHOT MEPEXKi BIJIOBIHOTO CTAHIAPTY 1 CYMyTHHUKO-
BUH — uis moOanbHOro 3B'si3ky uepe3 KA cucremu
Iridium B miama3onax uwacror 1616 — 1626 Mru. Jlns
oOMiHy iHpopMamiero i3 mBuakictio 2,4 i 4,8 kOiT/c
BUKOPHCTOBYEThCsl (pazoBa Mawimyssiist thumy QPSK
npu notyxHocti curnany 0,645 Br. Bararodynkuiona-
JBHICTh JOCATAETHCS 32 PAXyHOK BUKOPHCTaHHS 3MiH-
HUX KapTPUDKIiB, pO3pOOICHHUX TSI OCHOBHUX CTaHJAp-
TiB crinbHUKOBOro 3B'si3ky (AMPS/NAMPS, CDMA
800/1 900, GSM-900, DCSI 800, PCSI 900), ycranoBka
SKUX B CYIyTHUKOBHUH TenedoH Iridium nossomse 3a-
CTOCOBYBAaTH HOTO SIK CTUIbHUKOBHH arapar.

Jns HapouryBaHHS TPOIYCKHOI CHPOMOXHOCTI
KaHAIB CTPATEriyHOi CYIyTHUKOBOI CHCTEMH 3B'SI3KY
MO CIIIA DSCS Oynu BBeIeHi B ONepaTHBHE BUKOPH-
cranus pesepBHi KA DSCS-3 — 6 (3ona Inuiiicbkoro
okeany) 1 DSCS-3 — 5 (30Ha ATIaHTHYHOTO OKeaHy), a
TaKOX po3ropHeHi moHaja 20 JA0JATKOBUX BY3JIB 3B'si3-
Ky, OOCIIyrOByIOUMX OpraHd yNpaBiiHHS 30pOMHUX CHII
CIIA Ha KOHTHHEHTaJIbHIN YaCTHHI KpaiHH 1 B perioHax
Bmmsekoro i Cepenaroro Cxony.

Ha kopucts ympasniHHS cTpareriuHoro 6ombapay-
BanbHOIO aBianieto BIIC CIIA na 6a3i cymyTHHKOBOT
cucreMu 3B's3ky Afsatcom Oyma po3ropHeHa pagiome-
peka TMeperoBOro MyHKTY YIPaBIiHHA OOHOBOTO aBia-
uiiiHoro komanayBanHs yrpymysanHsaM BIIC Ha octpo-
Bi Jliero-I"apcis B [HAilfickkoMy OKeaHi.

Oxpim CHIA kocmiuHi CHCTEMH 3B 3Ky aKTHBHO
3aCTOCOBYIOTBCS Al 3a0e3medeHHs OOHOBHX — Iiid
30poitaux cun Pocii. Tak, ans BUpiOICHHS 3aBlIaHb 3a-
Oe3neueHHA 3B'SI3KOM ITady i 6aTanbiOHIB MHPOTBOP-
4oi Opuraau Pociiicekoi ®eneparrii, 0 BiAMpaBHIacs
1o bocwii i [eprierosunun, B 1997 poui B Pocii po3po6-
JieHi i Burotosieni [11]:

— BY3JI0Ba CTaHIiS CYIIyTHHKOBOTO 3B'SI3KY, CTBO-
peHa Ha 0a3i KpaioBOi CTaHILii CyITyTHUKOBOI'O 3B'S3KY
«Kpicran-Ab»;

— TPH KOMIDIEKCHI BY3JIH CIIEI[iaJbHOTO Teae(oHHO-
ro 3B'I3Ky, OCHAIIEHI JBOMa abo TppOMa Majiorabapur-
HHMH CTaHLIsIMU CYITyTHUKOBOTO 3B's13Ky «bapbep-T»;

— YOTHPH KOMIUIEKCHI BY3JIH CIEHIalIEHOTO TeJe-
¢onHOTrO 1 TenerpagHOro 3B'13Ky, CTBOPEHI Ha 0a3i Kpa-
HOBHX CTaHLii CyImyTHHKOBOTO 3B'13Ky «Kpicran-Aby.

OpnHa 3 KOMIUIEKCHUX anapaTHUX CTiHKO 3a0e3re-
gyBaja 3B'130K mTa0y Opuramu 3 MOCKBOIO B 3HAMECHHU-
TOMY Maplili pociiicbkux JecanTHuKiB Ha Kocogo.

[Ipn BeneHHI KOHTPTEPOPUCTHYHOI omepauii Ha
[MiBaiunomy KaBkasi 30poitanMu cumamu Pocifickkoi
®denepartiii BXIHBA POJIb BiABOAMIACS CTBOPCHHIO Me-
PeXi PYXOMOTO pajio3B'si3Ky 3a JOINOMOTOI0 CHCTEM
CYIIyTHHKOBOT'O 3B'SI3KY, SIKMH HaJla€ MOOUILHUM aboHe-
HTaM MOJXJIMBICTh O€3MepepBHOro i CTIHKOro OOMiHY
iH(pOpMAIIi€I0 NIPHU X 3HAXO/KEHHI B PyXOMHUX 00'€KTax
(xoMaHIHO-IITAOHUX MaIIHaX, OpOHBOBaHUX

00’ekTax, aBTOMOOUISIX) abo MepeMillleHHI B MilIOMY
nopsiaky. I[Ipu npomy Oyiim BiaMidueH1 HACTYIHI HelO0i-
ku [12]:

— CTaiioHapHi 1 IMOJBOBI KOMITOHEHTH CHCTEMHU
3B'sI3Ky HE 00'€/IHAHI B €IUHY CUCTEMY, IO HE T03BOJISIE
BCTAHOBJIIOBATH 3'€JJHaHHS 3 a0OHEHTaMH, MiCIIEIOI0-
JKEHHSA SKHX aIlpiopi HeBimoMe;

— y perioHalibHili cUCTeMI, 3B)KAIOYHM Ha HEI0CTa-
THIO 11 PO3Tasly’>KeHICTh, HA3BUYAHO MaJMi BiJICOTOK
MEPEKPUTTSI 30HAMH 3B'SI3KY TEPHUTOpii, B MeXax SKOI
(YHKIIOHYIOTS 11 CITOKMBAHi;

— 0OMexeHI MOXIIMBOCTI 1 BITHOCHO BEJIMKI Baro-
rabapuTHI XapaKTEPUCTHKU CYIyTHHUKOBUX 3ac00iB, 1110
BO3STHCSI 1 NEPEHOCHUX, HE I03BOJSIIOTH 3a0€3MeUnTH
HeoOXiHy Oe3nepepBHICTh 3B'SI3Ky 3 MOOUILHUMH a00-
HEHTaMH{, a TaKOX CTBOPIOIOTH II€BHI TPyIHOIII B iX
eKCILTyaTarii;

— JUIsl IOCTYITy B Pi3HI BTOPHHHI MEPEXi BUKOPHUC-
TOBYBAJIMCSI PI3HOTHITHI 3aCO0M 3B'SI3KY, IO 3YMOBIIIOE
HEOOXIiTHICTh HasBHOCTI y aOOHEHTIB JIEKUIBKOX TepMi-
HAIIbHUX MPUCTPOIB 200 0OMEXYE X MOXKIIUBOCTI.

Ha pnanwmii wac B8 CIA posrisimaetbes JeKiibka
BapiaHTIB CHCTEMH 3B'A3KY 3 HU3bKOOpOiTambHuMH KA,
IO PO3PI3HSIOTECS OpOITaTbHOIO MOOYIOBOIO 1 KUTBKIC-
TI0 KA. IIpu Bucorax op6it 600 — 2000 kM. 111 0J1HO-
YacHOro oxBary Bciei Teputopii 3emui notpioHo 120
KA 3B's3ku Ha momspHux opOitax. 3a HasBHOCTI 240
KA (ma exBaropianpHiii opOiTi, 4OTHPHOX OpOiTax 3
HaXWIoOM 56° 1 cemu op6itax 3 HaxuiaoM 90° — o 20 KA
Ha KOXHI) MO)KHa 3a0e3MeunTH MalXKe IONBIHHUHA
oxBar 3emii NpH TPHUAHATHIN BapToCcTi cuctemu. Jlims
3B'3Ky MK KA mepenbagaeTbcsi BUKOPUCTOBYBATH Jia-
nazoH 60 I'T (MakcuMasibHe 3aracaHHs CUTHAIY B aTMO-
cdepi), B IKOMY pO3BiIKa i MPHUIYIICHHS CHTHATIB Ha3e-
MHHMH 3ac00aMi MaKCUMaJIbHO yTpyaHeHi [13, 14].

OnHUM 3 BOXJIMBHUX MPHHUMIIIB, SKHUH MOXe OyTH
MOKJIaJIeHNI1 B OCHOBY IOOY10BU TJI00aIbHOI KOCMI4HOT
CHCTEMH 3B'A3KYy, € NPUHIMI BUKOPUCTAHHS eIIeJIOHO-
BaHOrO OpOITAILHOIO YIPYyMyBaHHS, L0 3a0e3redye
OararokpaTHe MOKPHUTTS OOCIYrOBYBAaHOTO MpPOCTOPY.
Peamizaniss mporo TPWHIMITY TMOBHHHA 3IHCHIOBATHCS
Ha OCHOBIi 00'¢THaHHS PI3HUX KOCMIYHHUX JIHIHA 3B'SI3KY
B €IMHY MEPEXY NPH LIMPOKOMY BIIPOBAJUKEHHI KaHa-
JB MDKCYIYTHHKOBOTO 3B'SI3KY 1 IPOBEICHHS 3aXOIiB
IOAO0 MiABUINEHHS JKMBYYOCTI 1 MEPENIKOJ03aXUCTy
opOITaIbHUX 1 HA3EMHHX 3aCO0IB.

Jns  NOBHINIOrO  3aJ0BOJIGHHS  ONEPaTHBHO-
TaKTUYHHX BHMOT, L0 MPEX'SBISFOTHCA IO KOCMIYHHX
CHCTEM 3B'SI3Ky, 1 BUpINICHHA BICHKOBHX 3aBAaHb 3
BUKOPHCTaHHSIM KOCMIYHOTO 3B'SI3KY 13 3aJaHUM piBHEM
e(eKTHUBHOCTI IIEPCIIEKTHBHHM € CTBOPEHHS €IUHOL
rio0anbHOi KOCMIYHOI CHCTEMH 3B'SI3Ky, OpOiTaIbHOTO
yrpynyBanHs KA (kocMiuHuX 11atopm), sike MaTuMme
CIICTIOHOBaHY MO0y IOBY:

— HU3bKOOpOiTaNbHUN emenoH — KA Ha HU3BKUX
KPYTOBHX MOXWJIHMX opOiTax 3aBBUILKK 10 2000 KM, 1110
PO3rOPTAIOTHECS Yy MOTPO3IMBUI Iepio] 10 JEeKUIBKOX
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coreHb KA 1 mo 3abe3nedye npu BignoBigHii opbira-
JbHIN 00y JOBI OaraToKpaTHUI 0XBaT 3eMili;

— cepenHBOOPOITANBHIIA enenioH — KA Ha BHCOKO-
SNMNTUYHUX MOXHINX OpOiTax 3 BHCOTOIO arorero OJu-
3bk0 40 Tcsu kM 1 KA Ha cranioHapHux opOiTax;

— BHCOKoOpOiTanbHui emieoH — KA Ha BHCOKO-
SNNTUIHUX 1 KpyroBux opOitax 3aBBumku 100 — 200
THCSY KM.

VY Pocii 0CHOBHI JIOCHI/PKEHHS 110 BIOCKOHAJICHHIO
CYITyTHUKOBUX CHCTEM 3B'I3Ky 30CEpEIKEeHI Ha CTBO-
PEHHI 1 pO3TOPTaHHI Cy4acHO! BiHCHKOBOI CHCTEMH CY-
MYTHUKOBOTO 3B'I3Ky Ha OCHOBI TEXHIYHHX pillleHb
€IMHOI CHCTEMH CYIMYTHHKOBOTO 3B’s3Ky (€CC3)-2 i 3
BIIPOBA/DKCHHSAM MEPCHEKTHBHAX METOIIB 1 TEXHOJOTIH
3aXUCTY BiJ IEpPEemKoj, 0araTOCTAHIIHHOTO HOCTYILY,
nepenadi iHdopmanii, komyranii i Mapmpyrusanii. [le-
PCIIEKTHBHA CHCTEMa CYITyTHHKOBOTO 3B'I3Ky 30pOHHHX
cut Pocificekoi @enepartii moBuHHA 6a3yBaTHCSA Ha KO-
CMIYHUX KOMIUIEKCaX HOBOTO MOKOMiHHSA «Pamyra-2»
(1a reocrauioHapHiii op0iti), «Mepuaian-2» (Ha Buco-
KOGNINTHYHIX OpOiTax) 1 KOMIUIEKCaX CTaHIIN CymyT-
HUKOBOTO 3B'3KYy «Jlampsi», «JlaBay, «JlaBuna» [11].
[Tpn upomy noBruHHA OyTH 3a0€3MeUeHE €HICTH 3aC001B
1 KOMIIJIEKCIB CYITyTHHKOBOTO 3B'SI3KY UIS YIIPaBIiHHSI
30pOHHIMH CHJIaMH 1 CHJIOBUMH CTpyKTypamu Pocii B
Oy/Ib-SIKMX YMOBaX BiiiCbKOBO-IIOJITHYHOT OOCTaHOBKH.

[Ipu cTBOpEeHHI MEPCIEKTHBHUX KOCMIYHHX 1 3€M-
HUX KOMIUIEKCIB CYIyTHHKOBOTO 3B'A3Ky Hependada-
€THCS peali3yBaTH HOBITHI TEXHI4HI pillIeHHs B 00JacTi
MeTOliB nepenadi i npuiiomy iHdopmanii, Mmeronis Oa-
TaTOCTAHIIITHOTO MOCTYITY 1 3aXUCTY BiJ] MEPEIIKO IS
MEpEeX CYIyTHHKOBOTO 3B'SI3Ky TPETHOTO MOKOIIHHS.

VY nepcreKTHBHIN CHCTEMI CYITyTHHKOBOTO 3B'SI3KY
MOBHHHI OyTH pO3TOpPHEHI CITeIialli3oBaHi Mepexi py-
XOMOTO CYIYTHHKOBOTO 3B'SI3Ky, SIKi IIOBHHHI CTBOPIO-
BaTHCSl 3 ypaxyBaHHSAM creuudiku (QyHKLIIOHYBaHHS
aOOHEeHTIB 30poWHMX cwil 1 cuiloBHX BigomcTB Pocii.
Mepexi pyXxOMOTO CYIIyTHHKOBOTO 3B'S3Ky ITOBHHHI
3a0e3rnevyBaTd OpraHi3alilo PyXOMOTro Tesle(hOHHOTO
3B'A3KYy, Mepefavi JaHuX, (paKCUMUIBHOTO 3B'A3KY, Iie-
penadi i mpuifoMy KOPOTKHX TMOBiJOMJICHb 3 BHKOPHC-
TaHHAM TIOPTATUBHUX 1 MOOUIBPHHX TEepMiHATIB, IO
BCTAHOBJIIOIOTHCS B PyXOMHX 00'€KTaX, a TAKOXK CTaIlio-
HapHUX a00OHEHTCHKUX TepMiHamiB [15, 16].

Mepexi 1 HalpsiMA CYITyTHUKOBOMY 3B'SI3KY 3 PY-
XOMHMH 00'€eKTaM{ TMOBWHHI OYZyBaTuCs 110 €JIMHUX
NpUHOUIAX 1 crocobax, MPUHHATUX B CUCTEMI CYITyT-
HUKOBOTO 3B'M3Ky MiHictepctBa oboponu Pocitickkoi
Oeneparii. [Ipn npomy 3abe3medyeTbess MOXKIUBICTD
3ycTpiuHOT poboTH 3eMHUX cTaHIiil (3C) pi3HUX THUIIB,
y TOMYy YHCIi i Pi3HHX Jiama3oHiB 3 BUKOPUCTAHHSIM
MepeXpECHUX 3B'I3KiB B peTpanciaropax KA 3B's3Kky.

CTBOpEHHSI TAaKMX MEPEIK MOXKIMBE Ha OCHOBI PO3-
TOpTaHHs OpOITANBHOTO YIpyIlyBaHHS BHCOKOEHepre-
tuuHux KA, 1m0 103BossitoTh 3a0e3neunTn HeoOXiaHy
CHEPreTUKy Uil  (DYHKI[IOHYBaHHS MalorabapuTHUX
AO0OHEHTCHKMX TEpMiHANIB, IO BCTAHOBIIOIOTHCS Ha

pyxomux ob'ektax. Kpim Toro, KA 3B'si3ky moBuHHI
MaTy MOXJIMBICTH 3MIHM KOHQIrypauii Ui KOHKPETHO-
ro palioHy 00CITyrOByBaHHS 3aJI€XKHO BiJ OTped B IeB-
HHUX THIaX MEpeX CyNyTHHKOBOTO 3B's3Ky. [Ipu po3po-
611 BucokoenepreTuuHux KA 3B's13ky HE0OXiJHE 3aCTO-
CYBaHHSI Cy4aCHUX TEXHOJIOTiH, B MEpIIy 4epry, TeXHO-
JIOTi# MOOYAOBU BENUKOTa0APUTHUX aHTEHHHUX CHCTEM 1
MDKIIpOMEHeBoT koMyTallii curnanis Ha 6opty KA 38's-
3Ky.

BucHoBku

TakuMm 9MHOM, OCHOBHHMH HanpsiMaMH BJIOCKOHA-
JICHHSI KOCMIYHHX CHCTEM 3B'SI3KY €:

— CTBOPEHHS €IUHOI TJI100aNbHOi KOCMIYHOI cHhC-
TEMH 3B'A3KYy 1 peTpaHCIIil JaHWX 3 EMIeJIOHOBAHUM
6araTo emIeJIOHOBAaHMM OpOITANBHUM YTPYIyBaHHIM
cull 1 3ac00iB, MPUYOMY HU3BKOOPOITAIEHUN €LIETIOH B
MOTPO3JIMBHAN TIEPio] MOXKe HApOIIYBAaTHCS IO AEKiTb-
KOX coTeHb KA, 3B'I3aHHMX paioJiHiIMU MMAaKeTHOI Tie-
penaui iHdopmarii sk Mixk coboto, Tak i 13 3C;

— BUKOPHCTaHHS B KOCMIYHHMX CHCTEMax 3B'SI3KY
KOCMIYHHX I1aThopM, IHEpexii IO SKUX € EBOJIOLIM-
HUM KPOKOM BIIEpeJ Bill Cy4acHHMX aBTOHOMHHX KA.
[TepeBara 1poro HanpsiMy po3BUTKY KOCMIYHHX 3aC00iB
00yMOBJIEHA THM, IO KOHIICII(iS 3aCTOCYBaHHS IUIAT-
(hopm HalkpaluM YUHOM BiJIIOBiga€ BUMOTaM MaTepi-
aJBHO-TEXHIYHOTO OOCIYrOBYBaHHS 1 JIO3BOJISIE HApPO-
IIyBaTH CHEPreTHKY, OTXKE, TPUBATICTh aKTUBHOTO (Y-
HKI[IOHYBaHHA, MPOBOANTH 3aMiHy DPi3HOI amaparypH 3
BUKOPHCTaHHSIM 0aratopasoBOi TPaHCIIOPTHOI KOCMiy-
HOi cuctemu. OcoOMBO eeKTHBHE CTBOPEHHS OaraTo-
OUTBOBUX IUIaTGOpM, IO 3a0e3MedyroTh OIHOYACHE
BHpIMICHHS Ay 3aBIaHb Ha 0a3i €IWHOTO KOMIUIEKCY
0opTOBUX CIY)KOOBUX MijfcucTeM 1 00'eaHaHHS Py
IUIBOBUX CHCTEM, IO CTBOPIOE CIIPHUATIIMBI IEpeIyMo-
BU JUIA BHpimeHHS npobiemu 3axucty KA Big miif 3a-
c00iB IMPOTUKOCMIYHOI 0OOPOHHU NMPOTHBHUKA;

— 3aJ{I0BaHHsI TAIEHHOTO KOCMOCY JUISl PO3MIIIIEH-
Hs1 KA (kocMmiunux miardopm), siki OynyTh HEIOCSDKHI
JUISl TIOPa3KU 1X ICHYIOYMMH 1 NMEPCIEKTUBHUMH IIPOTH-
KOCMIYHUMHM 3aC00aMH 3 BUKOPUCTAHHSM SIK 3BUYAHHOT,
Tak 1 mepcHneKTHBHOI 30poi HAa HOBHX (PI3MYHHX IPHH-
numnax. € Aexinpka nepesar npu po3Minierni KA 3B's13-
Ky B TOuKax Jioparii cucremu "3emis-Micsip";

— OCBOEHHS HAJJIOBrOXBIIIBOBOTO, MiTIMETPOBOTO,
cyominiMerpoBoro (o 150 I'T') i onTuvHOTO Aianaso-
HIB 9acTOT, IO JO3BOJHUTh B HAJHH3bKOYACTOTHOMY,
HaJIOBrOXBHJILOBOMY Jiana3oHax 3a0e3NnednTH Tiioda-
JIBHUH 3B'S30K 3 IJABOJHUMM YOBHAMH, IO TIIHOOKO
3aHYPIOIOTh, Y ONTHYHOMY Jiama3oHi — HEBPa3lUBICTh
BiJl 3aC00iB pa/li0eIeKTPOHHOI OOPOTHOM, IOBHY €JIEKT-
POMAarHiTHY CYMICHICTh 3 IHIIUMH 3aco0aMH 3B'S3KY,
HaJiHHUA TEeperKOAOCTIHKNN 1 NMPUXOBaHUN 3B'SI30K
yepe3 KA-petpancnsatopu;

— TIJIBHUIIEHHS TEPMIiHIB aKTUBHOTO (YHKIIOHY-
BaHHS KA 3a paxyHOK 3actocyBanHA Ha 6opTy KA sne-
PHHUX €HEPreTHYHHX YCTaHOBOK 1 BUKOPUCTaHHS €Hep-
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TeTHYHUX IUIATPOPM, €HEpris skux mnepemaerbes KA-
KOpUCTyBa4aM 3a JONOMOIOK MiKPOXBHUIIBOBOI'O BH-
NIPOMiIHIOBaHHS;

— HaALT QYHKIIEO 3BSI3KY HIIMX KOCMIYHUX CHC-
TeM (HanmpuKiIag, HaBiraliiiHMX) pa3oM 3 OCHOBHOIO
UTBOBOO (DYHKITI€IO;

— B3a€MHA YB’S3Ka BCIX €JIEMEHTIB KOCMIYHHX CH-
CTeM B €IMHY MEPEXY LUIIXOM OpraHizaiii MDKCYITyT-
HUKOBHX KaHAJIB 3B'A3KY;

— TiIBUIICHHS 0OMOBOI CTIHKOCTI KOCMIYHHX CHC-
TeM 3a PaXyHOK BHKOHAHHS 3aXO[iB 3a0€3MeUeHHS KHU-
By4YOCT] (aKTHBHA 1 MacHBHA 3aXHUILIEHICTh, CKPUTHICTB,
CTIMKICTh, HEAOCSIKHICTD, BITHOBIIOBAHICTB), HalIHOC-
Ti 1 IEPEIIKOI03aXUIIEHOCTI;

— [IMPOKE BIPOBAHKEHHS aBTOMAaTH30BaHOI 00po-
Oxu curHaiis Ha 6opty KA 3B'3Ky;

— BIIPOBQDKCHHS 0araTOMPOMEHEBUX aHTEH i3 3a-
HYJCHHAM JiarpaMy CHPSMOBAHOCTI, IO JO3BOJUTH
YCYHYTH JIiI0 Ha PETPAHCIATOP 3aCO0IB paioeIeKTPOH-
HOI IpoTuAii nusixoM GopMyBaHHS IIPOBaJy B Jiarpami
CHPSIMOBAHOCTI NPUIMANBHOI aHTEHH Y HampsMi [ii
LUX 3aC00IB 1 MiJBUIUTH TaKOX PO3BIIYyBaJIbHY 3aXH-
IIEHICTh KOCMIYHHUX CHUCTEM 3B'SA3KY;

— ITUPOKE BUKOPHUCTAaHHA IU(PPOBUX METOIIB IIe-
penaui iHpopmarii, 0araToCTaHIiHHOrO NOCTYIy 3 4a-
COBHM PO3JUICHHSM KaHAIIB;

— BIOCKOHAJICHHS KPalOBHX CTaHINH 32 PaxyHOK
MIZABUINCHHS iX MOOLIBHOCTI, 3aXMIICHOCTI BiJ PI3HHUX
YMHHMKIB i, BUCOKOTO CTYyIeHs yHidikauii ycraTky-
BaHHSI, TOJINIICHHS BaroraapuTHUX XapaKTEPUCTHK i
€HeProCIIOKUBAHHS;

— ctBOpeHH: 3C 3 BEIMKOIO0 CMYTOI0 IIPOITyCKaHHS,
HASBHICTIO CHHTE3aTOPIB 1 MOMIIHMBICTIO TepeOyIoBH
po6oY0i HacToTH;

— 3a0e3MeYeHHS] MOKIIMBOCTI pOOOTH CTAHINH SIK 3
BUKOPHCTaHHSIM OOPTOBUX PETPAHCISATOPIB, TaK 1 B Me-
Kax IpsIMOT BUIMMOCTI.
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AHAINU3 OMbITA NPUMEHEHUSA KOCMUYECKUX CUCTEM CBATU B UHTEPECAX BOOPYXXEHHOW BOPbEBbI
N NEPCNEKTUBbI UX PA3BUTUA

I'.B. XynoB

B pabome nposeden ananuz ucnonb306anus KOCMUYECKUX CUCHEM C83U 6 NOCIEOHUX JIOKATbHBIX BOUHAX U B0ODYICEHHBIX
KoHghnurmax ons obecneyenusi 60e6bix 0eticmeuti 600PYICEHHBIX CUIL, A MAKIHCE NPUBOOSMCI OCHOBHbLE HANPAGILEHUsL COBEPULEH-

CMBOBAHUA KOCMUHUECKUX CUCMeEM CEA3U.

Knrwuesvie cnosa: xocmuueckue cucmemvl ces13u, KOCMUYECKUll annapam, pempancisimop, JIOKANbHBIL KOHd)ﬂuKm, nep-

CHEeKmuebl pa36umusi.

ANALYSIS OF EXPERIENCE OF APPLICATION OF THE SPACE SYSTEMS
IN BEHALF OF THE ARMED FIGHT AND PROSPECT OF THEIR DEVELOPMENT

G.V. Khudov

The analysis of the use of space communication networks is in-process conducted in the last local wars and armed conflicts
for providing of battle actions of military powers, and also basic directions over of perfection of space communication networks

are brought.

Keywords: communication networks of spaces, space vehicle, transponder, local conflict, prospects of development.
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