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NPEANC/TIOBME

Cesi3p siBIsIeTCSl OAHOM W3 HauOolee AMHAMUYHO Pa3BHUBAIOIIMXCA OTpacieil uHppa-
CTPYKTYpPbl COBPEMEHHOIO OOIIECTBA C YUYETOM €T0 SBOJIIOLMU OT MHIyCTPUATHHOTO K MH-
dopmanmonHoMy. TakoMy MOJOKEHHUIO A€M CIOCOOCTBYET MOCTOSHHBIM POCT KOJIHMYECTBA
a0OHEHTOB U CIPOC HA ACCOPTUMEHT YCIIYT CBS3H.

B mocnennue roasl Hanbonee OypHoe pa3BuTue B PO u B MUpe MONMYyYHINA CETH TTOABUXK-
Hoit paamocBsizu (CIIP), mockonbKy OHM OOJBINE JIPYTHUX CETEH CBSI3HM COOTBETCTBYIOT
NPUHLIAIIAM 2100anau3ayuu 1 RepCoOHAnu3ayuu CBsi31 U 00eCIIeUnBalOT MOBBILLIEHUE Olepa-
TUBHOCTU 0OMeHa nH(popManueil Mexx 1y a0OHEHTaMH CaMbIX Pa3JIUYHBIX KaTeTOPUN Ha JII0-
OBIX PACCTOSTHUSX.

JlanHoe yuebHoe nocoOue MOoCBAILIEHO aHAIM3y OCHOBHBIX XapaKTEPUCTUK U MPUHIUIIOB
nocTpoeHus: oqHou u3 pasHoBuaHocte CIIP: cnymuukoevim cucmemam ceazu ¢ noosuoic-
Hoimu oovekmamu (CCC I10).

HeoOxomumocTh u3nanus JaHHOTO y4eOHOTo mocoOusi 00yCIOBIeHa OTKPBITUEM B Psijie
By30B P® cnenmanpHOoCcTH 2012 «CpenctBa CBsI3U ¢ MOABUKHBIMH OOBEKTAMM», TSI KOTO-
po¥i B HacTOSAIIEE BPEMsI OTCYTCTBYET COOTBETCTBYIOIIEE METOANIECKOE 00ECTIeUeHHE.

B cBs3u ¢ 6ypubiMm pazButueM CCC I1O u He3aBepIIeHHOCTHIO OONBIIOTO KOJIMYeCTBa
3asIBIICHHBIX MPOEKTOB M0 WX peaju3aluu B yueOHOM MOCOOMH JaH 0030p M cucTeMaTH3a-
I[US] OT€UECTBEHHBIX U 3apyOEKHBIX HAyYHO-TEXHUUECKUX MyOIHKaIHii 110 3Toi rmpolieme.

Y4eOHOoe mocoOre COCTOUT U3 IBYyX 4acTeil. B mepBoif yacTu mocoOust H3JI0KEHBI OCHOB-
Hbele ocobeHHoct CCC 11O u mpuHUIUIBI MOCTPOCHHUS T€OCTALMOHAPHBIX M HU3KOOPOU-
tanpHbIXx CCC I1O. Bo BTOpOIi yacTu nmocoOus U3I0KEHBI MPUHIIMUIBI IEUCTBUS TEXHUYE-
CKHX CPEJICTB 36MHOTO U KOCMHYECKOTO cerMeHTOB paznuuHbix Tunos CCC I10.

JlanHoe yueOHOe mocoOue MpeTHa3HaYCHO IS CTYACHTOB crienranbHocTer 2012, 2014
JpyTUX CIeUabHOCTEH HampaBieHUs « TeTeKoOMMyHHUKAaUWy», a TakkKe JUIsl HHXEHEPOB U
ACIUPAHTOB COOTBETCTBYIOIIETO MPOUIISL.



1.06LME CBEAEHNA O CUCTEMAX CNYTHUKOBOW CBSI3U
C NoABUXXHbIMN OBBEKTAMMU

1.1.Knaccucdpmkauymsa cucreM CnyTHUKOBOMW CBSI3U

CHyTHI/IKOBaﬂ CBA3b ABIACTCA 6I)ICTpO Ppa3sBUBaOMIMMCs TIICPCICKTUBHBIM BUAOM CBA3WU,

4qTOo 06yC.HOBHeHO TaKMMH €€ JOCTOMHCTBAMH, KaK

— BO3MOXHOCTbD 06CJ'Iy>KI/IBaHI/IH OOJIBIIIOTO KOJIMYECTBA a6OHeHTOB, YAAJICHHBIX Ha 3Ha-

YUTCJIBHBIC PACCTOSAHUA U PACITIOJIOKCHHBIX B JIIOOBIX peruoHax BCMHI/I;

— MpPOCTOTa peKoH(Urypanuu cucteM cnyTHUKOBOH cBsi3u (CCC) npu M3MEHEHUH MECT

pacroyiokeHust aDOHEHTOB;

— HE3aBUCHUMOCTD 3aTpar Ipu OpraHru3alu CBA3U OT paCCTOAHUA MCKIY 06T)CKTaMI/I;

— HE3HAYUTENbHOE BIMSIHUE aTMOC(epbl U reorpaduueckiux 0COOEHHOCTEH MECT ycTa-

HOBKU 3eMHBIX cTaHIui (3C) Ha yCTOHYMBOCTD CBS3H.

[Mpunnun neiictBus cucrem cnyTHUKOBOM cBaA3u (CCC) ocHOBaH Ha HUCHOJIb30BAHUH

IPOMEXYTOYHOIO CIYTHUKOBOro petpanciaropa (CP), depe3 koTopslii obecrniednBaeTcs

cBs13b Mexay 3C (puc. 1.1).

B 3aBucumoctn ot HazHadueHus CCC cBsa3bIBac-
MBI€ IYHKTHI MOTYT OBITH PACIOJIOKEHBI Ha TIOBEPX-
HOCTH 3emiiu, B atMocdepe i kocmoce. B kaxxaom
W3 OTUX MYHKTOB YCTAHABJIMBACTCS OOBIYHO IMPUEM-
HO-TIEpEJaloNas CBs3HAs paauocTaHius (OTHOKA-
HaJbHAsI WM MHOTOKAaHAIbHAs), a Ha CIIyTHUKaX —
CP, mpuHuMaromye paauoCUTHAIBI OT OJHUX abo-
HEHTOB W PETPAHCIHMPYIONINE 3TH CHUTHAIBI APYTHM
aboHeHTaM. B mpocreiimiem ciydae perpaHCIALUs
CBOJUTCS K YCHJICHUIO MOIIIHOCTH BXOJHBIX CHUTHAJIOB
U MEPEHOCY UX CIEKTPOB Ha JAPyTHe HECYIIUe 4acTo-
Thl. OmHako B psage CCC B CP nmpousBoauTtcs Gosee
clokHasi 00pabOTKa CUTHAJIOB, YTOOBI YMEHBIIHUTH
MEPEKPECTHBIE TIOMEXH MEXKIY CHUTHAJIaMH OT pa3-
amuyHblXx CCC M TMOBBICUTH TOMEX0YCTONYMBOCTh
cucteMbl. B o0mem cinydae st obecrieueHus Kade-
CTBEHHOW CBSI3M MEXAY BCeMH IyHKTaMu (aOOHEH-
tamu) CP mpuxomutcs pa3meniatb Ha HECKOIBKHUX
CIyTHHUKAX, BPAIIAIOIINXCS Ha PA3JIUYHbBIX OpOUTAaX.

CCC pa3nu4aroT 1O CTENEeHH TIO0ATbHOCTH H
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Puc. 1.1.

YHUBEPCAIBHOCTH 00cykuBaHusi aboHeHTOB. CreneHb miodanbHocTH CCC Xapakrepusy-

eTCsl MPUHAIIICKHOCTBIO U pa3MepoOM 30HBI 0OCTykuBaHMA, a yHHBepcaibHOocTH CCC —

Ha60pOM KaTeFOpI/Iﬁ a0OHEHTOB U YHCIIOM BUJIOB HpeﬂOCTaBHHeMOﬁ CBA3U.



[To mpunamnexxnoctu CCC nmompazaensitoTcss Ha MEXyHapOIHbIe, HAIlMOHAJIbHbBIE, KOP-
noparusHbie. [1o 30He o6cmyxuBanus CCC nensaTcst Ha I0OaTbHBIE, PETHOHAIBHBIC, 30HO-
BbI€ (puc. 1.2).
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Puc. 1.2.

B CCC ocymiectBnsercs nepeaaya cleayIomux BUaA0B HHPopManuu: 1) mporpamm tene-
BUJICHUS M 3BYKOBOTO BEIIaHMS U APYTUX BUAOB CUMIUIEKCHBIX COOOIICHUN IUPKYISIPHOTO
xapakTepa; 2) TenedoHHBIX, (aKCUMHIBHBIX, TelerpadHbIX COOOIMEHNN, BUACOKOH(DEHIIHH,
UQPOBBIX Mepeaad — CUMILICKCHBIX WK JTYIUIEKCHBIX IO CBOEMY XapaKTepy.

B 3aBucumocTu ot tuna 3C u HazHaueHuss CCC paznuyaroT cleayronue CiryK0bl paano-
cBsizu /1/:

1) ¢pukcupoBanHyio cryTHUKOBYIO CiIy)0y (PCC), COOTBETCTBYIOLIYIO PEXHUMY PaHO-
cBs3u Mexay 3C, pacrooXKEeHHBIX B (DMKCUPOBAHHBIX MYHKTaX MPH HCIOJIb30BaHUU
OJIHOTO HJIM HECKOJIBKUX CITy THUKOB,;

2) noaBWXKHYI0 cryTHUKOBYIO city)k0y (IICC), cOOTBETCTBYIOLIYIO PEXUMY PaAMOCBA3U
MexX 1y NoABM>XKHBIMU 3C IPU UCIIOJIB30BaHUH OJHOTO MJIM HECKOJIBKUX CITyTHHKOB;

3) paauoBeaTenbHyo cyTHHUKOBYIO ciyx0y (PCC), cOOTBETCTBYIOLIYIO PEXUMY LIHp-
KYJISIPHOM paiMOCBS3H.
B nanHOM yueOHOM MOCOOMH paccMaTpUBAIOTCS MPUHIIUITEI TIOCTPOSHHSI 1 OCOOCHHOCTH
CCC c nomsmwxkubiMu o0bekTamu (CCC I10), npeaHasHaueHHBIX IS Tepenadyn nHpopma-
IIMH Pa3IMYHOTO XapakTepa



1.2. CocTtaB 1 OCHOBHbIE XapaKTEpPUCTUKH
CUCTEM CNYTHUKOBOMN CBSA3N C NOABMXHbIMU 06 bEeKTaMM

B cocraB CCC IIO, ctpykTypa KOTOpOi npuBeaeHa Ha puc. 1.3, HE3aBUCUMO OT MX Ha-

3HA4YCHMHA BXOOAT TaAKUC KOMIIOHCHTHI, KaK 12/

1) kocmuueckas cranius (KC), mpeacrapnsitomias coO00i CITyTHUKOBBIN PETPAHCIISTOP
(CP), Bxmovaromasi B ce0st mpueMoInepeaonee yCTpoucTBO, aHTEHHBI ISl IpuemMa 1
nepeaayy paJuoCUrHANIOB, a TAKXKe PsiJi CUCTEM 00eCIeueH s SHEProCHa0KEeHuUs, OpU-
EHTAallMM aHTEHH M COJIHEYHbIX OaTapel, koppekuuu nonoxenus MC3 Ha opbure u
T.1.;

2) abonenrckue 3C, obecriednBaroNIe TyTIeKCHBIH 00MeH HH(OopMaIei;

3) uentpansHas (koopauHupytomas) 3C (I[3C), obecneunBaromas KOHTPOIb 332 PEXKH-
MoM pabotel CP u cobmronernem 3C BaxkHbIX aisi pabotsl CCC mapameTpoB (M3Iy-
4aeMOM MOILHOCTH, HECYILEH YaCTOThI, BUJA IOJIIPU3ALNHN, XapAKTEPUCTUK MOLYIIH-
PYIOILIETO CHTHaja U T.11.);

4) uentpanbHas 3C cucreMsl ynpasineHus u kontpons MC3 (IIYC), obecneunBaromias
yIIpaBiI€HUE BCEMH TEXHHUUECKUMHU CPEACTBaMu, pa3MelnieHHbIMU Ha IC3, u KoHTpoIb
3a UX COCTOSIHUEM;

5) coenunutensHble HazeMHble TuHMK (CHJI), o6ecnieunBaronue nonkmoueHue 3C k uc-
TOYHHKAM M TIOTPEOUTEISM MepeaBaeMoi HHGOpMAIIIH;

6) uentp ymnpasienus (L[YII) CCC, npencraBnstoniuii oprad, oCyleCTBISIOMNN pyKo-
BoACTBO skciutyaTanueit CCC u ee pa3BUTHEM.
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Puc. 1.3.

ITo tpadpuxy CCC I1O pmensitcst Ha Tpu THMna /3/: «Touka—Ttouka» (puc. 1.4, a) — mpo-

CTeHIMH cnyqaﬁ ,I[yHJ'ICKCHOﬁ JIMHUU CBA3U MCXKAY JABYM: YAAJICHHBIMU CTAHIUAMU,; «3BC3-

na» (puc. 1.4, 6) — s MHOTOHANPABICHHON paguaibHOM mepeaadn Tpaduka MEeXITy IICH-

TPOM ceTd U nepudepuitHbIMA (yIaJCHHBIMH) MyHKTaMHU CBSI3U; «KKIBIN C KaXKIBIM» (PHC.

1.4, 6) — nnst obecrieueHus MPSMBIX CBA3EH MEXKIY JTIOOBIMU ITYHKTaMH CETH CBS3H.
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Puc. 1.4.

CeTb THIIa «TOYKA—TOUKa» 00ECIIEUNBAIONIAS TYTUICKCHYIO CBS3b MEXKy JByMs yIaJICH-
HBIMU IIYHKTaMH, HanOosee 3¢pGeKTHBHA P OOJBIINX PACCTOSHUSAX MEXAY HUMH WU IPU
UX PACIONIOKEHUH B TPYJHOAOCTYTHBIX PETHOHAX, a TAKXKe MPHU OOJIBIION BenrnunHe Tpadu-
Ka MEXJ1y MMyHKTaMHU.

B nHambonee pacnpOCTpaHEHHBIX CETSIX THIIA «3BE3Ia» OOECIIEYMBACTCS MHOTOHAIIPAB-
JIeHHAs paJualibHas nepeaada Tpaduka Mexay HeHTpalbHOW 3eMHOi crannueit cetu (L[3C)
U yIAJICHHBIMU NepuQepuiiHbIMi ab0oHeHTCKUMHU 3C MO PHEPreTUYECKU BBITOAHON CXeMe:
Mmanass 3C—o6omnpmas [[3C, obnagaromnias aHTEHHON OOJIBIIIOTO TMAMETPa W MOIIHBIM TIepe-
naraukoM. CCC T10 momo6HOTO poja MHPOKO UCTIONB3YIOTCS JUIsl OpraHu3anuyd uHpopMma-
IIMOHHOTO 0OOMEHa MEXy OOJBIIMM YHCIOM HE UMEIONIMX B3aUMHOTO TpaduKa yIadeHHBIX
TEPMHUHAJIOB U LEHTPAIBHBIM OGUCOM (DUPMBI, TPAHCIOPTHBIX UM (PMHAHCOBBIX yUpeKe-
HUN. AHaJIOIrMYHO TIOCTPOEHBI TeIe(POHHbIE CETH AJI1 00CITYKUBAaHUS TaK HA3bIBAEMbIX ya-
JICHHBIX a0OHEHTOB, KOTOPBHIM 00ECIIEUMBACTCS BBIXOJ HA TEICPOHHYIO KOMMYTHPYIOIIYIO
ceth obmiero moms3oBanust (TOOII) uepe3 1[3C, moakiOYeHHYI0 K OMHOMY M3 Ha3€MHBIX
[EHTPOB KOMMYTAIH KaHAJIOB.

@OyHKIMM KOHTPOJISI U yIPaBICHUS B CETU THUIA «3BE3/1a» OOBIYHO COCPENOTauUBAIOTCS B
OYC. YC BoImonHsET CiTykeOHBIe (DYHKITUH, HEOOXOIUMBIC ISl YCTAHOBIICHUSI COCTUHE-
HUM MeXAy aOOHEHTaMU CETH U MOAJIEpXKaHUs pabouero COCTOSHUS BcexX nepudepuiHbIX



TepMHUHAJIOB. Takas IIeHTpalIu30BaHHAs CUCTEMa yIpPaBICHUS SKOHOMUYECKH Iiesiecoo0pas-
Ha JIJISL CETeH ¢ OOJBIIUM YHCIIOM YIPOIICHHBIX U JICMIEBLIX IepU()EpUHHBIX TEPMUHAIIOB.

I[To BapuanTam mapmpytuzanuu coenunennii yepes CP CCC 10 nogpazaensitores /3/ Ha
OJTHO-, IBYX- , TPEXCKAUKOBBIC M KOJBIEBHIE C HCIIOIB30BAHUEM MEKCITYTHUKOBBIX JTHHHMA
CBSI3U WJIM Ha3eMHbIX IUTI030BbIX cTaHIui. CCC 1O ¢ 0qHOCKaYKOBBIM COEIMHEHUEM YEPE3
CP (puc. 1.5, a) ucnonb3ytorcst Jyisi odecriedeHust cBsa3u AByX 3C B ciydae 3aKperieHHBIX
kaHayioB uin 3arpoca 3C ¢ L[3C npu npenocrasnenuu kanaiaos no tpedosanuto (ITKT).

CCC IIO c¢ aByxckaukoBbIM coenuHeHueMm yepe3 CP (puc. 1.5, 6) npenHa3zHaueHbl Ams
obecrieueHus CBS3M MexAay AByMs 3C, HAXOISAIIUXCS B COCTaBE CETU OOCITY)KMBAaeMOW OJI-
Hoit LI3C. Ilpu stom 3C paboraror B pexxume «oauH kaHan Ha Hecymyo» (OKH), a [[3C
BBITIONHSIET (DYHKIIMU KoMMyTamuu, coequusis 3C Ipyr ¢ Ipyrom mo TpeOOBaHUIO, a TAKKE
obecreunBas BbIxo/ Ha HazeMHble ceTH cBsi3u (HCC).

CCC TIO c¢ tpexckaukoBbIM coenuHeHueM depe3 CP (puc. 1.5, ) mpennasHaueHbl JIst
obecrieueHus cBsa3u Mexay 3C, pacnonoKeHHbIMH B 30HaX oOciyxuBaHus pasHbimMu L[3C.
B nepeuncnennsix Beimie CCC I1O ucnons3yerca onuH CP, KOTOpBI MOXET pa3MelaThCs
Ha MIC3 ¢ pa3nu4yHOi BBICOTONH OPOUTHI.

[Tpu noctpoenun CCC I10 Ha ocHOBe ucnonb3oBaHus Heckonbkux CP, pazMeliaembIx Ha
co3Be3auK Hu3KoopoutanbHbix MC3, B 3aBUCUMOCTH OT HA3HAYCHUSI U TEXHUUECKUX XapaK-
TEPHUCTHUK, B €€ COCTABE UMEIOTCS MEKCITyTHUKOBBIC KaHabl cBsi3u (MKC) (puc. 1.5, 2) unmn
HazeMHble 1uTI030BbIe cTaHimu (ILIC) (puc. 1.5, 0). [lonobusie CCC I1O mpenHa3zHaueHBI
JUIsl o0ecrieueHusl PeruoHalbHOM WM [00adbHOW CBA3M aOOHEHTCKUX TEPMHUHAIOB IIO
MPUHITUTTY «KKIIBIN C KaXKIBIM.

Ha naganpnpix stamax passutus B CCC mpUMEHSUTUCH aHAIOTOBBIE METOMABI Mepeaavyn
uHbOpMaIUH.

B nocneanue rogpl mperMMyNIECTBEHHOE pa3BUTHUE MOMy4wsio ucnoib3oBaHue B CCC
U POBBIX METOAOB TIEPEauH, B CBSI3U C TEM, YTO TIPHU ITOM OOECIICUYMBACTCS BBICOKAS I10-
MEX0YCTOHYMBOCTh, CTAOMIBHOCTh MapaMeTpOB KaHaIoB, THOKOCTh npu noctpoernn CCC
pa3InuHOi KOH(UTypaluu W MOAEPHHU3AIUU PEKHUMOB UX PAOOTHI, MOSBISAETCS BO3MOXK-
HOCTb 0oOJie€ MOJIHOTO MCIIOJIb30BaHUSI MPOMYCKHOW CIHOCOOHOCTH KaHAJOB W TOBBIIMICHUS
TEXHUKO-3KOHOMUYecKkux nokazarenein CCC.

/EEED{EGZED\ CP /CS:ED(EGIED CP
o TER 3C T 3C
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Jns mepenaun mo nugpoBBIM KaHAJIaM aHAJIOTOBBIE CHUTHAJBI TOBEPTalOTCS aHAJIOTO-
gposomy npeodbpazosanuio. K Hanbomee pacnpocTpaHeHHBIM BUAM aHAJIOTO-IIU(POBOTO
peoOpa3oBaHusl MOXKHO OTHECTH UMMYJIbCHO-KOAOBYI0 Moaysinuuto (MKM), nuddepenim-
albHYyI0 M agantuBHo-Iuddepenunansayo UKM, nensra-Moaynsuuio, alanTUBHYIO AEib-
Ta-MOIYJISIIHI0. VccaenqoBanus mokas3aiu, 9YT0 Ka4eCTBEHHBIE TIOKA3aTeNId PEYH B MEXKIIyTO-
poaHbIX KaHanax obecneunBarorcsa npu KM co ckopocthio nepenaun 64 Kout/c, meTons
HU3KOCKOPOCTHOTO KOJIMPOBaHMS MO3BOJIIOT CHU3UTH 3Ty CKOpocTh A0 32 Kb6ut/c, a npu
WCITOJIb30BAaHUU BOKOACPHOW 00paboTku 1o 2,4+4,8 Kout/c /4/.

D¢ dexTuBHBIM CpescTBOM NOBBIIIEHUS MponyckHoil criocodHoctn CCC npu obecriede-
HUM TeJIe(POHHOW CBSA3H SIBIISCTCS Peaau3als ONTUMAIbHBIX METOJ0B MOIYJISIIMU, KOIHPO-
BaHMsI, MHOTOCTAHIIMOHHOTO JIOCTyIa, a TaKXKe, CTATUCTUYECKOE YIUIOTHEHHE, OCHOBAaHHOE
Ha UCIOJIb30BaHUM €CTECTBEHHBIX I1ay3 B pa3roBOPE JBYX aOOHEHTOB.

I'panuier yactoTHOrO AMana3oHa, ucrnoiaszyemoro B CCC I1O, ompenenstorcs: 60IbIIINM
KOJIMYECTBOM (DaKTOPOB, M3 KOTOPBIX HanOoJiee BaXKHBIMU SIBIISIOTCS TOITYCTUMBIE pa3Mephl
anteHH 3C u CP, ocobeHHOCTH pacrpoCTpaHEeHUs! PaJHOBOIH U CYIIECTBYIOIIEH NPaKTUKON
pacrnpeeneHus YaCTOTHOTO pecypca MEXy PasInIHbIMU CIIyKO0aMH.

Pacnpenenenne gactotHbIX monoc, BeenseMbix CCC 10 naxomurtes B ctaauu GopMH-
pPOBaHUS B CBSA3M C PEUICHUSMHU BCEeMHpHBIX aJMHUHUCTPATUBHBIX KOH(PEPEHIUH Mo paauo-
cBs3u (BAKP 92, 95), nnsa peanuzanuu CCC [1O BbiaeneHb! JOMOTHUTENBHBIE MTONOCHI:



137...138  MI'm; 148...149,9 MI'L;
272...273 MIn; 400,15...401 MI';
312...315 MI'y; 367...390 MI'n
1525...1544 MI'; 1610...1626,5 MI'n

2483...2520 MI'u

OpU  HUCHOJIB30BAaHMM  MAaJOMOIIHBIX
NEepeJaTYuKOB U  HU3KOCKOPOCTHBIX
nepeaay;

B Hanpasienuu 3emiasi—Kocmoc (3-
K); 1970...2010 MI'ny;

B HampasieHun Kocmoc—3ems (K-

3);

5150...5250 MI'g B HampasneHuu 3-K mns dunepnbix
muanit CCC I10;

5091...5150 MI'u — B HampasineHun K-3 mns dunepHbix
muuuiit CCC I10;

7025...7075 MI'a — qns ¢unepnbix guauii CCC T10 B

000WX HampaBJICHUSAX;
15,4...15,7 ITm; 19,3...19,6 ITm;
29,1...294 1Ty

A1 MCKCITYTHUKOBBIX KaHaJIOB CBA3H

CCCIIO.

JloCTIKUMBINM HAa COBPEMEHHOM ypOBHE HAayKH M TEXHHMKH HSHEPTreTHUECKHH MOTEHIUA
3C u CP nosonsier nipu noctpoenun CCC 110 peanuszoBaTh HU3KOCKOPOCTHBIE 10 R=32
Koéwurt/c u cpenaeckopoctHbie 10 R=2048 Kowut/c nepenaun napopmaruu /5/.

1.3. DHepreTnyecKkuin pacyeT CUCTEeM CNYTHUKOBOMW CBSI3U
C NOABMXHbIMU 06bEeKTaMMm

1.3.1. [Ina obecneuenus kadectBeHHOUW cBsizm B CCC I1O HeoOXxomumo 0OCCIIEYHUTh BO
BCEX PATUOJUHUAX ompenenaeHHb sHepreTuueckuil 6amanc. B CCC I1IO ucnonb3yores
ITh TUIIOB PAaJUONUHUI: paguoiauHuu BBepx «3emii—Kocmoc» (3-K) tuna 3C-CP, 1[3C-
CP; pammonunum BHU3 «Kocmoc—3emns « (K-3) tuma CP-3C, CP-LI3C u paguonuauu
«Kocmoc—Kocmocy (K-K) tuna CP-CP. IIpu sTom Hanbosnee HanmpsiKeHHBIMH B SHEPIE€TH-
yeckoM oTHoIeHUH siBisAroTcs paguoiarauu 3C-CP u CP-3C B cBsi3u ¢ TeHACHIMEN nTepexo-
na B CCC 1O oT MOOMIIBHBIX 3éMHBIX TEPMHHAJIOB K «PyYHBIM» T€pPMHHAJaM, T.€. K CyIlle-
CTBEHHOMY CHIXEHHUIO MOLTHOCTH nepenaryrka 3C.

OTnnuuTenbHON 0COOCHHOCTBIO CITyTHUKOBBIX PAJIUOIMHUN SBISIOTCSA OOJIbIINE MOTEPH,
o0ycioBiieHHbIE O0JBIION MPOTsXKEHHOCThIO Tpacchl Mexay 3C u CP u HeugeanbHOCTBIO
pacnpocTpaHeHus paauoBoiH. Tak npu pasmemenun CP Ha reoctamumonapHom MC3 npu
Tpacce JIMHOU (39...42)-10° kM 3aTyXaHHe paJMOCUTHaja B TPEX CAHTUMETPOBOM JHara-
30HE BOJIH MOKeT cocTaBiaTh Oosee 200 nb.

Kpome 3atyxaHusi curHajia Ha Tpacce pajMOJIMHUN B KOCMUYECKOM IPOCTPAHCTBE HEOO-
XOMMO yUUTHIBATh MOTEPU B TPAKTAX aHTEHHO-(UAECPHBIX YCTPOUCTB NEPEAATINKOB U MIPH-
emHukoB 3C u CP, B porecce pacupocTpaHeHHs paJHoOBOJIH B atMocdepe 3eMiH, U3 Hajlu-
4Yhs HeCcOoracoBaHHOCTU nojsipuzanuid anTeHH 3C u CP, u3-3a HETOUHOCTH HABEACHUSA aH-
teHH U nip. B CCC [10 nomnspu3aiiioHHbIE MOTEPH MOSBISIIOTCS HE TOJBKO 32 CYET BIUSHUSA
MarHUTHOTO TOJIs 3eMJIM U aTMOc(hepsl, HO M 32 CYeT M3MEHEHHUs MPOCTPAHCTBEHHOTO I0-
noxenus 3C u CP. C nensto ycrpanenus nonspusanuoHsbsix noreps B CCC I1O pexomen-
JyeTcsl B NepeJarolliuX U IMPUEMHBIX aHTEHHAX MCIOJIb30BaTh KPYrOBYIO MOJSPU3ALUIO Of1-
HOTO HalpaBJICHUS BPALLECHUS.
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Crnenyer Takke y4UThIBaTh, 4TO Ha npuemHble ycrpoictBa 3C u CP, kxpome TEemioBbIX
(IIIOKTYalIMOHHBIX IIYMOB, MOTYT BO3/E€HCTBOBAaTh Pa3HOTO POAA HENMpEeIHAMEPEHHBIE IO0-
MCXH, CBA3AHHBIC C U3JIYUYCHUCM KOCMOC&, COJ'IHI_Ia, IJIaHCT, CIIYTHUKOB, HAXOAAIINUXCA Ha
pa3IMYHBIX OpOUTAX, HA3EMHBIX PATMOTEXHUUECKUX CPEICTB U MHOTO POJIa HCTOYHUKOB TO-
MexX.

B ofmem ciayyae nmpu MpOEKTUPOBAHUU PAJAUOIUHHIA CITyTHHKOBOW CBSI3M HEOOXOIMMO
paccuMThIBaTh Ha WX paboOTy B Haubosee HEOMAroNpHATHBIX YCIOBHSIX C HAaUMEHBIIUMH
SHEPreTHUYECKUMHU 3aTpaTaMH.

1.3.2. B pamkax naHHOTO y4eOHOTO MOCOOUS MPU MPOBEACHUU YHEPTETUYECKOTO pacueTa
CCC IO Oynem monarate atMmochepy OTHOPOTHOW U HICATHHOU, a BIMSHUE 3EMIIH U TIOJSI-
PHU3AIMOHHBIX TOTEPh MPEeHEOPEKUTENHHO MaIbIMU. Kaxkaas paanonuHus COCTOUT U3 Tepe-
Jaroniei 4acTu, pafuoTpaKkTa Wik npueMHo yacTiu. K OCHOBHBIM XapaKTepUCTUKAM PaJHo-
JINHUU OTHOCSTCH /2, 6/.

— MOIIHOCTH Niepeaaryuka Py, OTHECEHHAs K OTHOMY KaHay;

— ko3(puIMEHT yCHUIIeHHS TIepeatolei aHTeHHbI Gy;

— K02(GHULHUEHT yCUIIeHNs IPUEMHON aHTEHHBI Gyyp;

— K03 UIUEHT MOTePh B CBOOOIHOM MPOCTPAHCTBE L;

— K03 GUIUEHT TOTONTHUTEIBHBIX MTOTEPh B PAIUOTUHUHN AL;

— MOIIIHOCTb IPHHUMAEMOTO CUTHANA Py, OTHECEHHAs K OJHOMY KaHay.

MoHoCTh nepeiaun CBsi3aHa ¢ BBIXOAHON MOITHOCTBIO MepeaTuuka P, COOTHOIICHUEM
Pr= Gy P,

rae G, — ko3 duuueHt noreps B puaepe nepeaaTunka.

Koaddunment ycunenus HarpaBieHHOW aHTCHHBI (Tiepenaronie win npueMHoit) G mo-
Ka3bIBaeT 00ECIEYMBAEMbI €10 BBIMIPBHIII B MOIIHOCTH CHTHaja MO CPaBHEHHUIO C HEHa-
NpaBJICHHOW aHTEHHOW. MakcumanbHoe 3HaueHue ko3 duuuenta ycunenus G, paBHO

4nsS,
M Kz

G

b

rae Sy, — 3¢ dexTUBHAS [UIO0IIA/lb AHTCHHbI; A — JJIMHA BOJHBI.

Koaddument norepr B cBOOOAHOM NMPOCTPAHCTBE YUHTHIBAET PACCESHUE JIEKTpOMar-
HUTHOW PHEPrHH B MPOCTPAHCTBE MPU MU30TPOITHOM PACIPOCTPAHEHWH PAJMOBOIH M OIIpe-
nensieTcs mo Gpopmysie

rae » — paccrosinue mexay 3C u CP.

Bennuuna AL, oOycioBieHHas IMOINIOIIEHHEM paJIHOBOIH B arMocdepe, 3aMHpaHHEeM
BCJIEZICTBHE MHOTOIYYE€BOCTH CYLIECTBEHHO 3aBUCHUT OT yIila MecTa aHTeHHbI 3C U MEeHseT-
cs B ipeaenax 1,5 n1b go 6 1b /6/.
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MoniHOCTh CUTHaja Ha BXOJ/I€ MPUEMHOIO YCTPOUCTBA P, CBSI3aHAa ¢ MOIIHOCTHIO MPUHU-
MaeMOro curuana Py, COOTHOLIEHUEM

P.= anPnp,

rae Gnp — ko3 duiyeHt noreps B pujaepe NpUEMHHKA.
OCHOBHBIE PHEPreTHYECKUE MapaMeTpbl PaAHOIMHUKM B3aMMOCBSI3aHbl YpaBHEHHUEM pa-
JoTIepeIayn

_PnGnan
w O LAL

OHepreTu4yecKuil MOTEHIMAN PAAUOIMHUUA XapaKTEPU3YETCsl OTHOIIEHHEM MOIIHOCTH
IPUHUMAEMOTIO CUTHANA Py K CIEKTPaIbHOM IIJIOTHOCTH IIYMOB Ha BXOJE IIPUEMHUKA N

P, P.G.(G,/T,.) N
N, kLAL ’

1p —_
O_kTHp)

e k=1,39-10% Br/I''rp — nocrosinHas bonbumana; 7y, — IIyMoBast TeMIIepaTrypa IpH-
eMHoro ycrpoiicrsa no wmkasne KenbBuna; PG, — SKBUBaJIEHTHasi U30TPOITHO M3Jlydyaemas
momHocTs (OQUNM),BT; Gyp/ Ty — 10OPOTHOCTH IPUEMHOIO YCTPOICTBa, K
[Ipu pacuere sHEpPreTHYECKOro MOTEHIMANa PAJUOIUHUN, HAPALY C MOIIHOCTBIO PUHU-
MaeMoro Curaaya Py, UCIONB3YyETCS IJIOTHOCTBIO MOTOKA MOIIHOCTH Ha €IMHUYHOM ILIO-
niaKe
P _ PGS

W= m mpp

S 4mr’ AL

np

rae Sy — 3P dexTuBHas MI0IALb TPUEMHON AHTEHHBI.

[Tpu ucnonb3oBanny B CP MHOTOCTAaHIIMOHHOTO JOCTYTa Ha OCHOBE YaCTOTHOTO pasfie-
JICHUs] KaHAJIOB HEOOXOJMMO JOTOJHUTENBHO YUYUTHIBATH MMOMEXH 32 CUET B3aMMHON MOIY-
JSUUH (MHTEPMOAYJISLIMOHHOM), KOTOPBIE pacCCMAaTPUBAIOTCS KaK (DIFOKTYallMOHHBIN IIyM CO
CIIEKTPaJIbHOM IJIOTHOCTHIO /.

[Tpu 3TOM pe3ynbTHpYIOIIee OTHOLIEHHE CUTHaJ/moMexa Ha Beixone CP ompenensiercs us
COOTHOLICHHUS

-1

Fo o Fulhy F

p p + np

N,+I1, N, I,\ N, I,

B o6mem ciyuae npu npoextupoBanuu CCC 1O HeoOXoauMO TOTOTHUTEIBHO peliaTh
npooOseMy MEKTPOMArHuTHOM coBMecTUMOCTH (OMC) naHHOW CHCTEMBI C IPYTUMHU KOCMHU-
YeCKMMHU U Ha3eMHBIMU CHUCTeMaMH, (YHKIIMOHUPYIOIIUX B OOLIMX Moiocax 4acToT. s
pelIeHus TaHHOW pobaeMbl GOPMYIHPYIOTCSI OTPAHUYEHUS] HAa SHEPreTUUYeCKUe MOTEeHIua-
761 CP 1 3C, KOTOpBIE 3aBUCAT OT YaCTOTHBIX JUAna3oHoB /1/.

1.3.3. Paccmotpum metonuky sHepreruueckoro pacuera CCC I1O Ha npumepe apXuTek-
TYPBl «TOUKa—TOUKa», 00ecleunBaroIen JyIIeKCHY0 OJHOKAHAJIBHYIO CBSI3b IIPU HUCIIOJNb-
30BaHUM CUTHAJIOB C YeThIpeXxKpaTHOU (a3oBoit manumynsuuei (PM-4) co ckopocThio Te-
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penaun nHpopMaluu R U J0CTOBEPHOCTHIO Mepeaadr WH(OpMaluy, COOTBETCTBYIOIIEH 3a-
JTAHHOMY YPOBHIO BEPOSITHOCTU OLUIMOOYHBIX PEIICHUHN Py

Crpykrypa ynomsinytoit CCC I1O npu ucnons3zoBanuun CP ¢ npsmoii peTpaHcisiiueii u
YaCTOTHBIM pazJielieHneM KaHalloB npu nepenade uHpopmaruu ot 3C; k 3C, npuBeaeHa Ha
puc. 1.6, rie NpuHATHI ClIeayIONTHe 0003HAYCHUS:

Py, G, 6 — COOTBETCTBEHHO MOIIHOCThH TEpeAaTynKa, YCUJICHUE Tepeaaronieit
aHTeHHsbI ¥ norepu B puzaepe 3C;

Py, Ga, 62, T — COOTBETCTBEHHO MOIIHOCThH curHana Ha Bxoae CP, ycunenue mpu-
€MHOHM aHTEHHBI M ToTepu B aHTeHHOM (unepe CP, nrymoBas Tem-
nieparypa CP;

P3, G3, 63, Pyy — COOTBETCTBEHHO MOIIHOCTb cUrHajia Ha Bbixoje CP, ycuiienue me-

penatomieii anTeHHbl U notepu B pumepe CP, MOIHOCTh MHTEPMO-
TyJSIMOHHON moMexu Ha Beixoze CP;

Ps4, Gy, 64, T — COOTBETCTBEHHO MOIIHOCTh CHTHajla Ha Bxone mnpuemHuka 3C,
ycuiieHne mpueMHoi anTeHHbl 3C,, MOTepu B aHTEHHOM ¢uiepe u
HIyMoBasi Temreparypa npuemanka 3Cs;

Kep, Mep, M — cooTBeTCTBeHHO Kod(durment mepenadn CP mo MOMHOCTH B JiH-
HEHHOM peXHMMe, IMUpPHHA YacToTHOro awanazoHa CP um momoca
mporyckanus ogaoro kanama CP;

712, 34, M, A2 — cootBeTcTBeHHO pacctosHue mexay 3C; u CP u CP-3C,, paboune
JnuHbl BosH niepeaadn 3C; u npuema 3C,.

P,.G,,B,,T, CP P3.G3,B3,Py,
r12,7\41 @ @ r-347}"2
P1 ’G1,B1 @ ch, Afcp’AfK @ P4,G4,B4,T4

3C, 3C,

Puc. 1.6.

B mannom ciayuae CCC I1O coctouTt u3 mpsMOro T oOpaTHOro KaHayioB cBs3u. [Ipsmoit
kaHaj BirodaeT B ceds paguonuauu 3C;-CP u CP-3C,, a ooparubiit — 3C,-CP u CP-3C;.
[Ipu nynnexkcHo#l CBS3U TOMYCTUMO aBTOHOMHOE PACCMOTPEHHME Ka)KJIOTo U3 YMOMSHYTBIX
KaHaJIOB.

[Ipu sHepreTuecKoM pacdeTe MPsSMOTo KaHaia He0OX0IUMO, HapsIy ¢ XapaKTepUCTHKA-
mu paguonuauii 3C;-CP u CP-3C, yunuTbiBaTh HETUHEHHBIN XapakTep 00pabOTKU CUTHAJIOB
B CP.

Haubonee cnoxxno obecnieuuts sHepreTrueckuii 6ananc Ha yuactke CP-3C,, mocKonbKy
MOIIHOCTb IToMeXH P, Ha Bxoze npueMHuka 3C,, onpenensercs He TONbKO TEIUIOBBIMHU IIy-
MaMu 3Cy Py, HO 1 nepensitydyeHHbIMA CP mymamu 3C; Ha Bxone CP Pyp 1 HHTEpMOZY-
JSIUOHHBIMHU TIoMeXaMu Pyy,. [Ipu 3ToM pe3ynbTupyloliee OTHOIIEHUE CUTHAI/TIOMEXa g B
paccmarpuBaemoid CCC I10 moxeT ObITh IPEACTABICHO CIEAYIOIUM o0pa3oM /2, 7/
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1 1 1 1 P P
=ttt ge =t :

P
2 2 2
C = s gc = s gl/IH = s
g2 gsc gcp gm—l Punc ’ Pmcp PHJI/IH

e g.., gfp , €. — COOTBETCTBEHHO OTHOLICHUE CUTHAI/IIyM 110 MOIIHOCTH Ha Bxoze 3Ca,

CP u oTHOIIIEHNE CUTHA/UHTEPMOIYIISIIMOHHAs ToMexa Ha Beixozae CP.

[Tpu ucnons3oBanuu B CCC 10 curnanoB ®M-4 mnsa oGecnieuenus: TpedyeMoro ypoBHs
JIOCTOBEPHOCTH Tepeaadn nHpopmMaImu HeoOX0aMMO, YTOObI OTHOIIICHHE CUTHAJI/TIOMEeXa 110
HAINPSHKEHHUIO g OTIPEEIISIIOCH U3 COOTHOIICHUS

1 g t? P
=arc (1 — Poy), P(x)=—— |exp| —— |dt, g =—<
g (1= Pow). D)= j -7 e =%
rae arc Z — obOparHas pyHkims ot Z; O(x) — uHTErpan ommudok; P, — MOIIHOCTh CUTHA-
na; P, — MOIIHOCTb NIoMeX, 00ycinoBieHHbIX mrymMmamu 3C u CP.

MoHocTs mryma Ha Bxoae 3C, u CP

L,2R

Pune=k Ty My, Puey=k T2 Afy, k= 1,38:10 Br/Twtp; Afy=—"——,
log, M

rne k — noctosiHHas bonbimana; M = 4 — kpaTHOCTh MaHUMYJISIIIUU curHana ®M-4.
MoutHocTh cursana Ha Bxoze npuemuuka CP

2

47y,
12
AL, ,

— PIGIGZAZ L. =
> M2 T

P,
6,6,L,, A

rae A, — ocnabiieHne yCHIIeHUs TprueMHou anTeHHbl CP 3a cyeT HeTOYHO OpHEHTAINH €
ocu cummeTpuu B HampaBieHuu Ha 3C;; L, — ocnabnenue curtana Ha yyactke «3C-CPy;
ALy, — nomonHUTENbHOE ociiabnenue curHaia Ha ydactke «3C-CP» 3a cuer HemmeanbHO-
cTH 3¢upa; A} — paboyas AnuHa BOJIHBI nepenadn nHpopmaruu 3C;.

MoimHOCTE curHaia Ha Berxoxe CP

P3 = chpz.

[Tpu dynkunonupoanuu CP B MHOTOCUTHAJIBHOM peXUMeE /8/

A
P3=K,Py/n,n< Yoy ,
Af,

K

rae P, — MakcuMalbHasi MOIIHOCTh Ha BbIxone CP, pyHKIMOHUPYIONIET0 B MHOTOCUTHAJIb-
HOM pexume, KoTopas Ha 21b MeHbIlle MakCHUMadbHOW MOIIHOCTH B OJHOCUTHAIILHOM pe-
’KMME; 1 — KOJNYECTBO CUrHaJIOB Ha Bxone CP; K — cHuKeHHe MOIIHOCTH Ha Bbixome CP
OTHOCHUTEIIEHO MaKCHMAJTBHOM ISl YMEHBIIICHHSI HHTEPMOIYJISIIMOHHBIX ITOMEX.

B cnyuae, korma n > 20, cymectByet ontuMainbHoe 3HaueHue Ky, = Ky onr = 0,63, Korma
gl - 2gczp /8/.

st B3auMocBsizaHHOTO BBIOOpa Xapakrepuctuk 3Ci, 3C, u CP MOXHO HCIOJIL30BaTh
UTEPaATUBHYIO METOAMKY /7/, OCHOBaHHYIO Ha UCIIOJIb30BaHUU KOA((UIIMEHTOB 3amaca
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2 2
gc > g3C b 1 1 1
a= z ; b==% ;a=b_l;ae{5+11};be{1,1+1,3}; =t —
g g 8w, &o 8o
e gczpZ — pEe3yJITUPYIOIEEe OTHOIIEHHE CUTHAJI/TIoMeXa 1Mo MOIHOCTH Ha Beixoae CP ¢

Y4ETOM TEIUIOBBIX IIIYMOB U HMHTEPMOAYJSIIMOHHBIX ToMeX. B ciyuae, korma n>20
2

2 2 2 2
Eun _zgcp UMECM g-cpE _Egcp'

[Tonmy4yeHHbIE COOTHOIICHHS TTO3BOJISIFOT MTPOU3BECTH PACUYET U ONTHUMU3AIMIO YHEPTeTH-
YECKHX XapaKTePUCTUK KOMIIOHEHT IPSIMOTO pajuoKaHaa.

Jns pacuera sHepreTHueckux xapakrepuctuk nepenaruuka 3C; (P, Gi) MOXHO BOC-
MOJIb30BAThCSl YpaBHEHUEM panuonepenadn paauoiuauu 3C;-CP, B COOTBETCTBHM C KOTO-
pBIM UMEEM

P
8o =00
P

mep

[Tocne mpeobpa3oBaHuil moxyyaem

2846,6,kT,Rr AL, aflarc®(1- P, )|’
- G,A, N log, M '

11

Jns pacuera sHEpreTUUECKUX XapakTepucTuk npueMHuka 3C; (G4, 74) MOXKHO BOCIOJIb-
30BaThCsl ypaBHEHUEM paauonepenadn paguonuHuu CP-3C,, B COOTBETCTBHU C KOTOPBIM
uMeeM

g = b

m3c

[Tocnie mpeoOpazoBaHuii moy4aem

T, K, P,G,A )\, log, M

G, 380n6,6,7 AL, kR b[arc o(1-P, )]2

AHAJIOTUYHBIM 00pa30M MOKHO MPOU3BECTH PAcyeT SHEPTEeTUIECKUX XapaKTEPUCTUK 00-
paTHOro KaHaa.

[Tpu dukcupoBanHbix napamerpax CP u cUMMETpUYHOM XapakTepe MpsSMOro U 0OpaTHo-
TO KaHAJIOB, KOTJA 713 = 134, ALjp = AL34, a TaKKe MPU A] & A, SHEPrETUUYCCKUE ITapaMeTPhI
3C onpenensitorcs U3 COOTHOIICHUM

Pruse= P, Goe= G1= Gy, Pnp3c:P4; Ty= Ty,

rae Py ;c — MOIIHOCTh nepeaarinKa 3C, PH — pcaJibHad YyBCTBUTCIIbHOCTb INPUCMHHKA

psc
3C; T, — urymoBasi TeMneparypa.

C yderoM BBIIICTIPUBECHHBIX COOTHOIICHUN TporyckHas crnocoonocts CCC 10 mpu
OpraHu3aly psijia MapajjielIbHbIX KaHAJIOB «TOYKa—TOYKa» OIPEeNeTCs CIeIyIOIUM
obpazom
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B 2K, P,G,G, A\, log, M
3806,6,7,, AL, kR b[arc d)(l -P )]2 T, ’

K

TI€ 71, — MAaKCHUMAIIbHO JTOIYCTUMOE KOMYecTBO AyruiekcHbIx kaHanoB CCC I10.

1.4. PacnpepeneHue pecypcoB CNyTHUKOBbIX PeTPaHCAATOPOB

B cBs3u ¢ 00MbIIOI CTOMMOCTBIO KOCMHUYECKOro cermenta npu nocrpoesun CCC 10
IPUMEHSIOT TakMe NMPUHLUIBI TOCTPOECHUSI CETH CBA3M, KOTOpbIE oOecredrBaiu Obl BO3-
MOXXHOCTB HCIIOJIb30BaHus 0HOTO CP 17151 60IBIIOr0 KOJIMUecTBa Ha3eMHBIX A0OHEHTOB.

Pacnpenenenue pecypcoB CP (MOIIHOCTH M MOJIOCHI) B 3aBUCUMOCTH OT OCOOCHHOCTEH
CCC MO)eT 0CyLIeCTBIATHCS HECKOIBKUMH CIIOCOOaMU:

1) dopmupoBanuem Ha MC3 HECKOJNIBKHX CTBOJOB 32 CUET MCIOJB30BAHHS HECKOJIBKHUX
CP, pabotaronux B pa3IMyHbIX YACTOTHBIX JMAMa30Hax;

2) pa3saciICHUEM KaHaJIOB JJIs1 obecrieucHuUs MHOT'OCTAHIOUOHHOT'O JOCTYIIa B CTBOJIC,

3) IMHAMHUYECKUM pPacHpeIe]ICHUEM U TPEIOCTaBICHUEM KAaHAJIOB WJIM TPYMI KaHAJIOB
JUISL UX KOJJIEKTUBHOTO HCIIOJIb30BAaHUS HA OCHOBE METOJIOB PACTIPEEICHUS 3allPOCOB.

B 1C3, xak npaBuiio, yctaHaBIMBaeTCsl HeCKOIbKO He3aBucUMBbIX CP. Kaxnpiit CP umeer
BXOAHOU (DHUIBTP, KOTOPHIA OTPAHUYMBAET MPHUEM CHUTHAJIOB JKEJTA€MOM TOJOCOM YacCTOT.
Pacripenenenne pecypcos kaxmaoro CP, To ecth (hopMupoBaHUEe €ro HE3aBUCUMBIX KaHAJIOB,
MOXXHO OCYIIECTBUTH IMYTEM HCHOJIb30BAHUSI OPTOTOHAIBHBIX CTPYKTYp CHUTHAJIOB, a s
o0ecredyeHrss MHOTOCTaHIMOHHOTO fnocTyna (M/Jl) ucmonb3yroTes: 4acTOTHOE YIUIOTHEHHE
(MIYYVY), spemennoe ymotaenne (MJIBY) u komoBoe ymnoraenue (M/IKY).

I[Mpu MUY ¢opmupoBaHue KaHAJIOB JOCTHTACTCS IyTeM Pa3eNCHHs MOJHOW MOJIOCHI
CP MexIy pa3IMuHbIMU TPYIIAMH HECYIUX U OTPAHUYEHUSI YACTOTHOU MOJIOCHI Mepeaayn
JUTST KaKJIOM HECyIle BhIIEICHHBIM moanuana3zonoM. CP pabortaer B pexumMe OJHU3KOM K
JIMHEWHOMY, TTOATOMY MOIIHOCTb, BBIJICTICHHAS JJII KaKJI0ON HEecyller mpuOIn3uTebHO 00-
paTHO TponopiuoHanbHa KonuuecTBy kaHasioB B CP. MIUY moxeT ucnoiab30BaThCs IS
nepesayr Kak aHaJIOTOBBIX, TaK U IU(PPOBBIX CUTHAIOB. DKOHOMUYECKH 11E€7I€CO00pa3HO UC-
nonb3oBath MJIUY st rpynmooOpa3oBaHus Ha JUHUAX JajdbHEH Tele(OHHON CBsI3U, KOTO-
pbIie OOCITYKUBAIOT 3aIPOCHI, MMOCTYIAIONINE ¢ OOJNBIION CKBaXXHOCTHIO, HE TPEOYIOIIHNE BBI-
COKHMX CKOPOCTEH mepelnayd JAaHHBIX, YTO TpeOyeTcs MpH YIUIOTHEHUH Tpaduka OOIbLIOro
ymcia nonb3osareneit ogHoi L[3C, a Takxke B Tex cilydasiX, KOT/a MOJHbIN TpauK, UCXOs-
utuit ot 3C, HEBENTMK U UMEET HEOOJIBIITYI0 NHTEHCUBHOCTD.

B ciygae MJIBY ¢dopMmupoBaHre kKaHAJIOB OCYIIECTBISETCS MyTeM BPEMEHHOTO pasie-
JICHHsI BCEH BBIJICTICHHOMN MOJIO0CH Pa00YUX YACTOT M MOUTHOCTU MEXAY Pa3INuHbIMH 3ampo-
camu. [l ycnemHo# nepenavyn coooennii nepeaady yepe3 MC3 B moboe 3aanHOE Bpems
JIOJDKHA BecTH ToJbKO omHa 3C, mosToMy TpeOOBaHUS K YIPABICHUIO MOIIHOCTHIO 371€ChH
MUHUMAJIbHBL. [Ipy BpeMEHHOM pa3[eleHUuu KaHAJOB HCIOJb3YyETCs KaJlpoBas CTPYKTYypa,
YTO B OTJIMYHE OT METOJ0OB HEMPEPHIBHON Mepeaayn Moapa3yMeBaeT He0OX0MUMMOCTh 00IIe-
ceTeBoi cUHXpoHM3auu Bcex 3C M HCMONb30BaHUE MAKETOB C HHU(DPOBBIMU CHUTHAIAMHU.
Bpewms, npenocrasmsiemoe 3C 111 CHHXpOHHOM Tepeayu, 3aBUCUT OT OOIel CHHXpOHHU3A-
LMY, YCTAHABIMBAEMOW WJIM HEMOCPEICTBEHHO JIUJIEPOM — BEIyIICH CTaHLUEH, WU KOC-
BEHHBIM IyTEM, C YYE€TOM 3aJ€pP>KKU pacnpocCTpaHeHHsl curHaia Ha Tpacce 3-K, xoropas
00b1uHO n3Mepsercsa 3C, mpuHUMAIOLIei CBOI0 COOCTBEHHYIO Iiepeayy.
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C moMomIpi0 METOI0OB KOJUPOBAHUS C PA3TMYHON W30BITOYHOCTHIO, WU TIPOCTHIX H3Me-
HEHUM BUJA U TTapameTpoB Moayisiuu cuctembl MJIUY u MJIBY mMoxHO mpucnocoOUTh K
pa3IMYHBIM YCIOBUSAM pacrpocTpaHeHus: U K 3C, npueMHbIe XapaKTEPUCTUKUA KOTOPBIX MO-
ryT paznmuuarhbes Ha 10+15 nb. B cinyuae MJIBY oauH makeT MOXKET cofiepkaTh COOOIICHHUSI,
MpeHa3HAYCHHBIC TSI CTAHITUH C Pa3JIMYHBIMU CKOPOCTSIMHU MpUEMA.

Jis CCC pa3paboTaHbl pa3TUYHBIE METOMIBI PACIpPEIeICHHs MPOMYCKHONH CIIOCOOHOCTH
CP 1o 3anpocaM. OTU METOMBI pa3eNsioT Ha JABE TPYIIHI /9/: METOABl KOMMYTAIMK KaHa-
JIOB, TIpeAHA3HAYCHHBIC JIs1 00pabOTKH TeNe(OHHBIX COOOIICHUM, W METOJbI KOMMYTAIIHH
MAKEeTOB, TpeJHA3HAuYeHHBIE sl 00pabOTKM MaHHBIX. BO BTOpO# Tpymme BBIIEISIOT TPU
crioco0a: cirydaifHbIN TOCTYI, HEIBHOE PE3EpBUPOBAHME U SIBHOE PE3EPBUPOBAHUE.

B CCC ¢ xommyTanueil kaHaJloB U BpEMEHHBIM YIUIOTHEHHEM MPOMYCKHas CIOCOOHOCTh
CP pacnpenensieTcss o KaHajdaMm MyTeM OpraHU3allid MHOTOCTAHIIMOHHOI'O JOCTYyIIA C Yac-
ToTHBIM yIuioTHeHHeM (MIUY). Bee kaHambl cucTeMbl, KpOME OAHOIO CIIy:KE€OHOro, HMHa-
MUYECKHU NEPEepacpeaessIOTCS MO 3apocaM CTaHIUH.

Cmy>xeOHbIl KaHaT Ucnoib3yercs no cnocody M/IBY. Takum o6pa3zom, KakI0i CTaHIIUN
B KaJipe CiIy>)keOHOro KaHaljla MMOCTOSIHHO BBIJENSETCS OUH BpeMeHHoM cermeHT. Korga Ha
untepdeiic 3C mo TMHUKM HA3eMHOW CBSI3M MOCTYIAET HOBBIN 3alpOC HA COEAWHEHHE (BBI-
30B), 3Ta CTAHIIUA MMOCHUIAET HA COOCTBEHHOM CEIrMEHTE CITy)KEOHOTo KaHaia TpeOoBaHUE Ha
BBIJICJICHHE JBYXCTOPOHHETO KaHalsa, T.e. Mapbl KaHAJIOB U3 COBOKYITHOCTH Iepepacmpee-
nsembIx kaHanoB MAUY. [lpu Hanuuum XoTst 661 OTHOIO CBOOOIHOTO KaHaja MEX1y BbI3bI-
BAaIOIIEH U BBI3BIBAEMOW CTAHIMSMH yCTaHABIMBAETCS MOJHAs AyIUJIEKCHas CBs3b. [10 OKOH-
YaHUH COEAMHEHUs Jr00ast U3 Mapbl CTAaHIIMNA OCBOOOXKIAET KaHaJ MyTeM MOCHIJIKHA CUTHAJIOB
B COOCTBEHHOM CETMEHTE CITyeOHOTo KaHasa.

B cucreme ¢ MJIBY kaxxznoMy kaHaily B mpenesiax Kaapa, BBIAECISETCS BPEMEHHOM cer-
MeHT. B kaxjoM Kajape KaHaslbl paclpeneeHbl Ha TPYMIIbl, TPUYeM KaKAoH aOOHEHTCKON
CTaHIIMM BbIACNIeHA CBOs rpymnma. KoandecTBo KaHAIOB B KaXAOW TpyIe MEPUOIUYECKU
nepepacupenensercs, Tak 9to 3C ¢ O0NIBIION MPOITYCKHOM CIIOCOOHOCTHIO MOTYT UCIOJIB30-
BaTh OOJIBIIIOE KOJTMYECTBO KaHAJIOB.

[Ipu coznannu CCC ¢ koMMyTaIueil makeToB moTpeOoBAIUCh Pa3pabOTKH HOBBIX METO-
JIOB pacrpezenieHuss mponyckHoi crnocoOHoctn CP ¢ koMMyTarueil maketoB U MHOXECT-
BEHHBIM WJIM MHOTOCTAHIIMOHHBIM JIOCTYIIOM a0OHEHTCKHUX CTAHITUH K CITyTHUKOBOM CHCTE-
Me. Meron opraHu3aldy CBsI3U, MOJTYUYMBIIMNA HAa3BaHHUE METOAA «KOMMYTAIMU MAKETOB)
(KITI), mpenmomnaraet pa3aeineHrue BXOJHOTO WHGOPMAIIMOHHOTO MOTOKA Ha HEOOIbIINE Cer-
MEHTBI WM TMaKeThl JAHHBIX, KOTOPbIE MEPEMEIIAIOTCS [0 CETH CBSA3HM WIH CETHU Mepeaaqyu
JAHHBIX AHAJOTMYHO IHUCbMaM B IOYTOBOM CHUCTEME, HO C ropas3o OOJbIIEH CKOPOCTHIO.
HMcronp30BaHrEe ATOTO0 METOAA OOECIEUMBACT 3HAYUTENIBHOE IMOBBIIICHHE A(PPEKTUBHOCTH
CHUCTEMBI, M0 CPaBHEHUIO C CUCTEMaMH KOMMYTAallUW KaHAJIOB, HO UMEIOT Ooliee CIOKHYIO
cuctemy ymnpasienus. [locieqHee o0CTOATEIBCTBO CTAIO U TEXHUUYECKH U AKOHOMHUYECKH
IIPEOIOJIMMO 32 MOCJeNHee fecaTuieTne Onaroaapss OypHOMY pa3BUTHIO MUKPOCXEM U MHUK-
POIPOLECCOPHON TEXHUKMU.

Oco0eHHOCThIO CITyTHUKOBOHM CBSI3U, OOYCJIOBJICHHOW CaMUM MPUHIUIIOM 3TOTO BHJA
CBAA3H, SIBISIETCS BO3MOXKHOCTH OJHOBpeMeHHOTo aoctyna k CP curnanoB Heckonbkux 3C.
[Ipomycknas crioco6HocTs CP OKa3bIBaeTCs MPU 3TOM HECKOJIBKO HMKE, YeM B OJHOCHI-
HAJIBHOM peXuMe paboThl. B 3aBHCHMMOCTH OT MeToJa pa3/eleHHs] CUTHAJIOB Ha MpHEME
pa3ianyarT TPU OCHOBHBIX croco0a MHoroctaHmuoHHoro goctyna (MCJI): ¢ 4acToTHbIM
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paznenenuem kaHanoB (M/IUP), c Bpemennsim paznenenuem (M/IBP) u ¢ kogoBbIM pasne-
nenauem (MIKP) /2, 9/.

M/YP sBnsercs Hambosnee MPOCTHIM U PAaCHPOCTPAHEHHBIM METOAOM, HUCIOIb3YEeMbIM
Kak B aHanoroBbix, Tak U 1udpoBeix CCC. [Tpu MIAUP kaxmas 3C nepenaet CBOM CUTHAIIBI
B OTBEIICHHOM Ha yd4acTke monochl nponyckanus CP. OcnoBuoit Hemoctatok MIUP —
YMEHBIICHHE MTPOMYCKHON CIIOCOOHOCTH 10 CPAaBHEHHUIO C OMHOCUTHAIBHBIM PEKUMOM, BBI-
3BaHHOE HEOOXOIMMOCTBIO YMEHbIIEHUS Ha 4...6 1b MOIIHOCTH BBIXOJHOTO YCHJINTEIS
peTpaHCcIATOpa MU3-3a MOSBICHUS MHTEPMOAYJISALUOHHBIX nomex. Kpome Toro, Heo6xoqumo
00ecnevynTh BBICOKYIO CTaOMIBHOCTh YaCTOThl M MOIIHOCTH CHUTHAJIa, U3JIy4aeMoro KakJIou
3C. B cucremax ¢ M/IUP nepenaua MOKET OCYLIECTBIATHCS KAK MHOIOKaHAIbHBIMU CUTHA-
JaMH, TaK ¥ OJHOKAHAJIBHBIMH C UCIOJIb30BAHUEM NPUHIIUIA NIEPEAAYN «OIMH KaHaj Ha He-
cymei» (OKH). Meton OKH npuMeHs10T B OCHOBHOM B CETH CTaHIMI ¢ HEOOJIbUINM YHC-
goM kaHanioB. OCHOBHOE NPEUMYLIECTBO METOJA COCTOMT B BO3MOXKHOCTH peaau3aluu
NPUHIUNA TpefocTaBieHus kaHaiaoB no Tpedosanuto (I1IKT). Merox MJIUP mmpoko uc-
nonb3yercss B CCC «MuTepcnytauk», «Muamapcar», «MuaTencar» m HaunonaneHbix CCC
MHOTHX CTpaH.

M/IBP namen npuMeHeHHE B CBS3M C peanu3aruend mudpoBbx MeTonoB nepenadu. [Ipu
aToM Kaxxaon 3C 11 M3Iy4eHUsl CUTHAJIOB BBIAEISAETCS ONPEAECIICHHBIN, IEPUOJUYECKH T10-
BTOPSIEMBI BPEMEHHOM MHTepBaJl. MIHTEpBaibl U3Iy4eHHs] BCEX CTaHLUN B3aUMHO CHHXPO-
HU30BaHbl, B CUIIy 4€TO MEPEKPBITHE X HE MPOUCXOAUT. B KaXblil MOMEHT BpEMEHU Yepe3
CP npoxoguT CUTHAJI TOJIBKO OZHOW CTAaHIIMM U OTCYTCTBYET HEJIMHEMHOE B3aUMOJACUCTBUE
curHanos pasHbeix 3C B ycwiutene CP. Merog MJIBP nonyuaer pazButue nis nepenaqu
JAHHBIX OOJIBLIOTO YMCila AOOHEHTCKUX CTAHLUM, MOJKIIOYEHHBIX K CeTH LU(POBOH Tene-
(OHHOI CBsI3M, KOTAA C TIOMOIIBIO aNMapaTypbl YIUIOTHEHUS! KaHAJIOB OCYIIECTBISETCS Op-
rauusaunus nepeaaqun yepes L3C.

MJIKP ocHOBaH Ha OJHOBPEMEHHOH mepenade B nosnoce 4yactor CP curnajioB HECKOIb-
KHUX CTAHIMH, MOAYJIMPOBAaHHBIX HHPOPMALIMOHHBIM CUTHAJIOM U KOJIOBBIM CUTHAJIOM B BUJIE
JUIMHHOM TICEBIONIYMOBOH mocienoBareinbHOCTH. [Ipu mpueme mHOpMAIKM HCIONB3YIOT
METOJIbl KOTEPEHTHOI 00paboTKH M COITIACOBAaHHOM (puibTpanuu, yTo 00eCcIednBaeT BBICO-
KyI0 TIOMEXOYyCTOMYHMBOCTb, U IOMEX03aluIeHHOCTh. Mcnons3zoBanue nmpu MJIKP curna-
JI0B ¢ OonblION 06a30i MO3BONSIET CYIIECTBEHHO CHU3UTh YPOBEHb MOIIHOCTH H3JTy4aeMOi
CC u CP u ynyuymmts nokazarenu SMC.

Kpome Toro, ucnonszoBanne CCC MJIKP oGecnieunBaeT yCTOHUMBOCTD CBA3H K 3aMHUpa-
HUSIM U KOHOQUICHIIMAIBLHOCTh TepenaBaeMoil nHdopmammu. MJIKP sBrsercst nHaubonee
nepcrnekTuBHbIM criocodom MCJI, mupokoe BHEAPEHUE KOTOPOrO BPEMEHHO CIEPKHUBAETCS
CJIIO)KHOCTBIO €0 peaau3aluu.

1.5. CucrteMbl CNyTHUMKOBOM CBSA3M C NOABMXXKHbIMU 06beKTaMm
npu
ncnosib3osaHun UC3 ¢ pa3sIM4YHON BbICOTOW Op6MTDI

1.5.1. Cymectsytomuue u pazpadbarsiaembie CCC [1O B 3aBUCUMOCTH OT BBICOTHI OPOUTHI
ucnonb3yembix B HuX MC3 moxHO moxpasznenuts Ha reocramuonapusie CCC IO (CCC
I'0), CCC IIO na smmuntuyeckux opbutax (CCC D0) u nuzkoopdburamsasie CCC T10
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(CCC HO) /10/. B CCC T1O naxonst npumenenne CP ¢ mpsMoit peTpaHCisiuet u ¢ oopa-
OOTKOI CUTHAJIOB Ha OOPTY.

OcHOBHBIE TIOHATHS, XapaKTEPU3YIOIIHEe OPOUTHI CIYTHUKA U UX HEKOTOPBIC THIIBI, MPO-
WLTIOCTpUpOBaHbl Ha puc. 1.7. Haubonbmee pacnpoctpanenue npu peanuzauuu CCC 10
MOJYYMJIN TaKHe TUIIBI OPOUT, KaK T'e0CTallMOHAPHbIE, SJUIUIITUYECKUE U MOJISIPHBIE.

1.5.2. I'eocTanmonapHasi opouTa UM OpoOUTA reOCTALIMOHAPHOTO CITyTHUKA — 3TO KPYTo-
Bas (dKcueHTpucuter 3uunca e = (), sKkBaTopuanbHas (HAaKJIOHEHHE — 3TO Yol MEeXIy
IUIOCKOCTBIO OPOUTHI U IUIOCKOCTBIO 3KBaropa — i = (), CHHXpOHHas OpOHMTa ¢ NEepUOAOM
obparmenust 23 4 56 muH, ¢ aBmxeHrnemM MIC3 B BOCTOUHOM HampaBlICHUH.

Anoren

Bbicokoannuntuyeckas

OkBaTop
"eocTaumoHapHas

opbuTa

Puc. 1.7.

OIMnTHYeCcKast Op6I/ITa B HOJ'IHpHOﬁ CUCTEMEC KOOPAUHAT OIIUCBIBACTCA YPABHCHUEM

t=p(l +ecos 0),

rJe T — MOAYJb paauyca-Bekropa (pacctosaue ot MC3 o nenrpa 3emin); 6 — kpyroas
KOOpJIUHATA T; p — (QOKAIBHBIN MapaMeTp. DIUIHUNTUYECKas opOuTa XapakTepu3yeTcs rnepu-
reeM (HauMeEHBIIIEH BBICOTOM Haa 3emiieil) u aroreeM (HanOoJIbIel BRICOTON Hal 3eMIiei).

Huskue kpyroBble OpOUTEHI, MIIOCKOCTh KOTOPBIX MMEET HAaKIOHEHHE B Mperenax oT 82
rpan. 10 98 rpaj., Ha3BIBAIOTCS MOISPHBIMHU. JIOCTOMHCTBOM TakUX OPOUT SIBISETCS BO3-
MOYKHOCTh OOCITY’KHBaHHUS CBS3bIO OONBIINX yYaCTKOB TEPPUTOPUU 3€MIIU B MPHUIOISPHBIX
30Hax.

[eocTaninOHApHBIA CIYTHUK OKA3bIBACTCS «3aBUCIIMMY», HEMOJBHKHBIM OTHOCHTEIHHO
3eMHON TIOBEPXHOCTH; OH PACIONAraeTcsl HaJl IKBAaTOPOM C HEKOTOPOH HEM3MEHHOU JOJTro-
Toi moacnyTHHKOBOW Touku. Mcmons3zoBanne B CCC I10 reocramumonapubeix opout (I'O)
obecrieunBaeT CAeAyoIue T0CTOMHCTRA /3,4/:
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— CBSI3b OCYILECTBIISIETCS] HEMPEPBIBHO, KPYITIOCYTOYHO, O€3 EPEX0I0B C OJJHOTO UCKYC-
CTBEHHOTO CITyTHHKa 3eMJIM Ha IPYrol u 0e3 HEOOXOJUMOCTH OTCIICKMBAHUS AHTEH-
HaMH TMOJIOKEHUS CITy THUKA;

— obecrnieyuBaeTCs MOCTOSTHHOE 3HAUYeHUE OcliablieHusl cCurHana Ha tpacce Mexay 3C u
CP, nockonbky paccrossare oT MC3 no 3C umeer ctabuabrHOE 3HAYCHHE,;

— INPAKTUYECKH OTCYTCTBYET IOIUIEPOBCKMH CIBHI YacCTOThl CUTHAJIA, H3JIy4aeMOIo

HC3;

— 30Ha BUJIMMOCTHU I'€OCTAIIMOHAPHOTO CIIyTHHUKA — OKOJIO TPETH 3€MHOM IMOBEPXHOCTH,
9TO 00YCIIaBIMBAET BO3MOKHOCTh CO3JIAHUS ITIO0AIBHOW CUCTEMBI CBSI3U TIPU UCIIONb-
3oBanuu Tpex MC3 (puc. 1.8).

brnaronapst ykazanueiM npeumymiectBaM ['O MCHONB3yIOT O4€Hb IIUPOKO, U B Hauboiee
YIOOHBIX MOJIOCAX YaCTOT U ydacTkax opouTsl ['O HackIlIeHa CITyTHUKAMU CBSI3U YK€ MTOYTH
710 Tpezienia, MpuYeM HauOoJbIIas HACHIIIEHHOCTh CO3/aeTCsl CIyTHUKaMM, OTHOCSIIMMHUCS
K (PMKCUPOBAHHOM M OTYACTH paauoBeliarenabHoi ciayx0am. CyliecTByronas B HacTOsIIEe
BpeMs IpobemMa TECHOThI OpOUTHI OTHOCUTCS MPEXK/IE BCETO K 3TUM JIByM cityk0am. ['O st
CBSI3U C MOJBHUXHBIMU OOBEKTAMM MCHOJIB3YIOT cieytomue mupoko n3Bectsle CCC: «lo-
pu30HTY, «Apkocy — Poccus: «Mumapcar», «Murtencar», «Esrencary — (MexIyHapoa-
HBIC).

[peumymecta MC3 na 'O npu opranuzanuy UUPKYISIPHOM CBSI3U U BEIIAHUS JEJAI0T
UX HE3aMEHUMBIM CPEACTBOM JUIS paclIMpeHHs B Onmxaiiimem OyaymieM MepedyHs YCIyrT,
OKa3bIBAEMbIX HACEJICHUIO.

B nactosmee Bpemst Ha 'O Haxomutes 6omnee 300 MC3 paznuyHbiX cTpaH (IpU MakCH-
MaJIbHO BO3MOXKHOM HX 4ucie okojio 360). Eciu y4ecTs, 4To HEe BCE MO3UIMK YIOOHBI IS
pasmemenust C3 B koHkpeTHBIX CCC, CTAaHOBUTCS SCHO, YTO HApAIUBAHUE EMKOCTH OpOH-
Thl 3a cueT yBennuyeHus yucia MC3 He pact 3aMeTHBIX pe3ynbraroB. bosiee moiaHomy uc-
nonbp30BaHui0 pecypcoB 'O cnocobctByeT nanbHeimee passutue CCC Ha ['O ¢ y3kumu
Jy4YyaMU U MHOTOKPAaTHBIM MOBTOPEHHEM pabodMX 4YacTOT, OCBOECHHE 0oJjiee BBICOKOYACTOT-
HBIX JUAra3oHOB, pa3MeIleHre Ha ONHOW opOuTanbHOW mo3uuuu rpynmsl u3 10+12 UC3
(kmactepa), feiicTByroiieit Bo BceM BbiaeiaeHHoM it CCC nuana3oHe 4acToT, Win O0JbIION
opOUTaIbHOM TUIAT(HOPMBI, UCITOJIB30BAHUE TIOJIOCKHI YacTOT Wiau ayru 'O Ha miaHOBOM Oc-
HOBE.
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CP, CP,
HeoxBaTtbiBaemMble
D (nonsapHbIe) obnacTtu

I MepekpbiBaeMble
obnacTtu

Puc. 1.8.

Hapsny ¢ nocrouncreamu y CCC I'O umeercs psij] CyLIECTBEHHBIX HEJOCTATKOB. B Heko-
TOPBIX CIIyYasiX 3HAYUTEIbHBIM HeynoocTBoM ['O sBisieTcst 3a1epkKa Mpu paclpoCTpaHEHUN
CUTHaJIa BCJIEACTBHUE OOJBIIOTO YAAJEHUs! CIIyTHUKA OT 3€MJIM U KOHEYHOM CKOPOCTHU CBETA.
Bricora 'O Haj moBepxXHOCTBIO 3emin cocTaBisier 35786 kM. Takum oOpaszom, 3aepikka
CUTHAaJla C YYE€TOM OCOOCHHOCTEW 30HBI OOCIYKHMBaHHWS B OJIHOM HAIIPAaBIICHWH, BKIIOYAS
JIMHUM BBEPX M BHU3, cocTaBisieT oT 240 no 270 Mc. B TUNMYHBIX JIMHUAX 3aJEpKKa CO-
ctaBiset nopaaka 0,6 c. BinusHue takoil 3a1ep>KKU IpU Pa3sroBOPE MOXKET B JIyUIIEM Cllydae
HPOSIBIISITHCS B 3aTSTMBAHUMU T1ay3, a B XyAIIEM — CAEJaTh €ro NPaKTUYeCKH HEBO3MOKHBIM
W3-32 HaJTM4HsI 9XO-CUTHAJIOB Ha 000MX KOHI[aX JIMHUU.

Jl1s yMeHbIIIeHUsI YPOBHS 3X0-CUTHAJIOB MPUXOAUTHCS UCIOIb30BaTh CHEIHAlIbHbIE YCT-
poiicTBa, Tak Ha3bIBaeMbIe 3XO-monaButeu. [lpu nepenade mudpposeix ganabx B CCC BO3-
HUKAIOLAasl 3aJepKKa CUTHAJIOB HE IIO3BOJIAET HCIIOJIb30BaTh MPOTOKOJIBI C KOPPEKIUEH
oIuOOK, B KOTOPHIX TpeOyeTcs MPOU3BOAMTH OOHApY)KEHHE OMIMOKH U BBHIOOPOYHYIO MMO-
BTOPHYIO Tiepenaqy OJOKOB C OOHApY>KCHHBIMU OITMOKaMH. 3ajiep)KKa MPU PacrpoCTpaHe-
HUM curHana npu cBsi3u MC3 Ha HU3KHUX U CPEIHUX OpOMTaX HAMHOTO MEHBIIE, YTO MO3BO-
JISI€T YCTPAHUTD €€ TIOCIEACTBHSL.

Bropeim Hepoctatkom 'O siBisieTcsi HEBO3MOXXHOCTh OXBATUThH YAJCHHBIE CEBEPHBIC U
I0KHbIE paiioHbl. ['eocTalmoHapHbIe CITyTHUKY YK€ HEBUJUMBI B pailloHaX, pacHoOI0KEHHbIX
Ha mupotax Oonee 81 rpanx. ceBepHOW W IOKHOW HIMPOTHL. BenencTBue BO3ZHMKHOBEHHUS
aHOMAaJIMH TPH PACIPOCTPAHEHUH CHUTHANA TOJ YIIaMH BOJMU3U TOPU30HTA JaXKe CTAHIIMU
(bUKCHPOBAaHHBIX CIYXKO ¢ OOJBIIUMU aHTEHHAMH YacTO HE MOTYT paboTarh MpH yriie MecTa
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MeHee 5 rpan. 3ony ycroiunBoi cBsizu CCC I1O mpuxomuTces orpaHUYMBaTh 00JaCThIO 00-
CIIy’KMBaHMsI [10 IIUPOTE HE BhIIIE 75 rpa.

Tpersum Henoctatkom CCC 'O sBnsieTcsl 3aT€HEHME, CO34aBAEMOE BBICOKMMM CTpOE-
HUSIMM B MecCTax IUIOTHOH 3acTpoiiku. J{ns obecrnedeHnss COOTBETCTBYIOIIETO KauyecTBa 00-
CIIy’KMBaHHMsI JKeJaTeIbHO UMeTh yrou mecta aHTeHHbl 3C He MeHee 40 rpan. Takue yrisl
MeCTa HEBO3MO)KHO O0ECIIEYUTh C T€OCTAIIMOHAPHON OPOUTHI Jake JUIA IIHPOT, YAAJCHHBIX
OT 3KBartopa Oojee yeM Ha 45 rpaj.

HameruBiasicst B mocneqHee BpeMsl TEHACHUUSA K MHAMBUIYaIU3allMU CBSI3U IIPU COXpa-
HEHHMH TI00ATFHOTO TOCTyNa K HHpopMamu TpeOdyeT nepexoaa 0T MOOMIIBHBIX K «PYYHBIM
3C. OgHako CyIEeCTBYIOIINE SHEPIeTUUECKUE OIPAHUYEHUS B KOCMUYECKOM CErMEHTE U JI0-
IyCTUMbIE HOPMBI Ha ypoBeHb u3nyueHus 3C, orpannyenus Ha CCC u rabapuToB B «pyd-
HbIX» 3C, HE TO3BOJISAIOT 00eCIeYnBaTh TUIMIOBOKM HaOop ycuyT cBsa3u Ha ocHoBe CCC IO ¢
o0anpHBIM JTydoM U TpedytoT nepexona k CCC HO.

1.5.3. Opranmnzanus CCC Ha smuntuueckoi opoute (30) umeeT cBOU TOCTOMHCTBA U
Henoctarku /10/. ITpu aBmwxkennn no D0 CIyTHUK 3aBUCAET HaJ BHIOPAHHOM 30HON 00CIy-
YKUBaHUS B TEUCHHUE JUIUTEIHLHOTO BPEMEHH.

Opnaxo Beicota opouThl ciryTHuKa B CCC 30 He MOKeT ObITh BEIOpaHa CBOOOTHO BCIIEI-
CTBUE CYIIECTBOBAHHUS IMOSICOB paauaini Ban AJjieHa, KOTOpble UMEIOT BUJI IBYX TOPPOHU-
JIOB C LIEHTPOM B F'€OMarHUTHON ocu 3eMiI Ha BeicoTax npumepHo ot 1500 go 5000 kM u ot
13000 no 20000 kM. B xayectBe nmpumepoB uctnonbzoBanusi MC3 ¢ 30 MOXHO OTMETUTH
NC3 «Momuusy» ¢ nepuoaom odpamieHus 12 4, HaXoIsACh B 30HE anoresi, Ha MPOTHKEHUH § 9
UMeEeT yroll ckioHeHus Haa EBpomnoit 6onee 50 rpax., u UC3 «Tynapa» ¢ mepuogom odpa-
mieHust 24 4 u 6onee BBITSAHYTOM OpOUTON Ha mpoTskeHuH 12 4. B Takux yclIoBHSIX CHUXa-
I0TCS 3aMUpaHus OT 3aTeHeHui anTeHHbl 3C, mpucyIire TeoCTalOHapHBIM CUCTEMAaM IpH
MaJIbIX yIlaX CKJIOHCHHS, U HE TPEOYIOTCS CIIOKHBIC H JOPOTHE CAaMOHABOJSIINECS aHTCH-
HBIC CHCTEMBI JUIsl BBICOKOKaYeCTBEHHOU mepenadn pedn. JlocTaTouHO UMETh (PUKCHUPOBaH-
HYIO0, HAallPaBJICHHYIO B 36HUT aHTEHHY, KOTOpas K TOMY K€ MEHEe BOCIPUUMYHBA K MOME-
XaM OT Ha3eMHBIX cucTeM. JIOCTOMHCTBOM 24 4acoBOW OpPOWTHI MOXHO CUHMTATh M TO, YTO
CITyTHUK, TIEpEMENIasch M0 HEell, HUKOTJa HE BXOIUT B T€Hb. B 3TOM ciydae He HYXHBI aK-
KyMYJISITOpHbIE OaTtapen OOJIBIION €MKOCTH.

Cesi3p uepe3 MC3 Ha BBICOKORJUIMIITUYECKUX OpOMTaX JIMIIEHa BCEero Habopa J0CTO-
uHCTB, KoTophiM 001agaeT CCC 'O, HO sBIsI€TCS MOAXOIAIIAM CIIOCOOOM OpraHU3AINH Pa-
JTMOCBSI3U TOCYIAPCTB, TEPPUTOPHUS UITH HEKOTOPHIE OOBEKTHI KOTOPBIX HAXOISTCS B BBICOKUX
HINPOTAX.

Kopmiopamus «9mmurnicar» 3aBepiiaet pa3padorky CCC I10, u3zBecTHyr0 1o Ha3BaHHEM
«Qnaricoy» st 00ecrieueHHsl TIepeIadi PeUueBbIX COOOIIECHN, TaHHBIX, (DaKca U ompesesie-
Hus MectoHaxoxaeHus. B aroit CCC I10 mutaHupyeTcst ucnoibp30BaTh KoMOUHaIuWo U3 15
NC3 Ha >naunTuyeckux HAKJIOHHBIX OpOUTaX U 10 9 CIyTHUKOB HAa YKBATOPHAILHOM KPyro-
BOI opOuTe ¢ MakcMMalibHON BbicoTOM 7800 KM i1 0OecrieueHHs MOKPHITUSI BCETO CEBEP-
HOTO MOJyMIapusi U KKHOTO nonymrapus 10 50 rpan. roxkHou mupoTsl. MC3, Haxomsmecs
Ha JUIMOTHYECKON opOUTEe OOJNBIIYIO YacTh BPEMEHHU Nepuoza odparieHus Oy1yT HaXOUThb-
Csl HaJ CEBEpHBIM NojymapueM. Takasi cTparerusi Mo3BOJIUT CO3/aTh JTyUIINEe CEPBUCHBIC
BO3MOXKHOCTH JJIs 3€MHBIX 0oOiacTtei ¢ OONbIIMM HaceIeHHEeM U MOTEHUUATIbHO OOJbIINM
PBIHKOM TIPEIOCTABICHUS YCITYT.
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Opnako peann3anysi TEXHUYECKUX MPEUMYIIECTB UCIOIb30BaHUS CIIyTHUKOB C AJLTUITH-
YECKUMH OpOUTAMHM CBsI3aHA ¢ OOJIBITUMU 3aTpaTaMu, TaK Kak JJis 0OeCreueHus: Kpyriocy-
TOYHOTO (PyHKIIMOHHPOBAHMS CUCTEMBI HEIOCTATOYHO OJTHOTO CITyTHHKA, M, KPOME TOrO, Tie-
PUOIMYECKH BO3HUKAET HEOOXOTUMOCTh MEpeKItoueHus Tpaduka ¢ OJHOTO CIyTHHKA Ha
npyroi. Kak HemocTarok Hy)KHO OTMETHTh M 00s13aTEIbHOCTh BBITIOJTHEHUSI 0COOBIX Tpebo-
BaHUM, MPEABSIBISIEMBIX K OOPTOBBIM aHTEHHAM, MTOCKOJIbKY ISl IEPEKPBITHSI ONPEACIICHHON
TEPPUTOPUM B TEUEHUE AKTUBHOIO MEPUOJA PETPAHCISALUMNA B LEIAX YIYUIICHHUS YCIOBUN
npueMa yrojl oOJydeHHUs TMOBEPXHOCTH 3eMJIM JODKeH ObITh mepemeHHbiM. B CCC 50 B
ormnunre oT CCC 'O HeoO0X0oauMO YUUTHIBAThH JOIIJIEPOBCKOE CMEIEHNE YaCTOThI CHTHAA.
B ¢unepubix munusax oo gocruraet 10 x['u, B muuusax cesa3u ¢ 3C goxoaut 1o 14 k1w, yto
TpebyeT ucnonb3oBanus B 3C yCTPONCTB CIEKEHUS 32 CIIYTHUKOM M YaCTOTHOM aBTOMOI-
CTPOMKH.

1.5.4. Bricoxoopouranpasie CCC (MC3 Ha reocTtaliuOHAPHBIX U BBICOKOALIUTITHYECKUX
opOuTax) TpeOyIOT UCIOIB30BAHUS TPOMO3IKOTO U J0porocTosiiero obopynosanust 3C, ko-
TOpBIE YacTO HEIOCTYIHBI MacCOBOMY IoJib3oBarenio. IlosTomy B mocieanee BpeMmsi BO
MHOTHX CTpaHax MPOBOJSATCS UHTEHCUBHBIE paboThl 1o cozpaHuio CCC ¢ MCIoMb30BaHUEM
HU3KOOPOUTANBHBIX CIyTHUKOB-peTpancisiTopoB (CCC HO).

K mpenmymecrsam CCC HO no cpaBuenuto ¢ MC3 Ha reocTaninoHapHBIX OpOUTAaX MOXK-
HO OTHECTH cienytomiue /3,4/:

— 3HAYUTENIbHOE YMeHblleHue ctoumoctu 3amycka MC3, nockonbKy co3Be3aue CIlyTHH-
KOB (hopMHUpyeTCsl C MOMOIIBIO BBIBOAA HA HU3KYIO OpOMTY KOHTEWHEpa, U CIIyTHUKU
yepes olpeesieHHble MHTEpBajbl BpeMEHH BbIOpachiBatoTCs U3 Hero. Ilpu aToMm B Ka-
YEeCTBE PAKEThI-HOCUTENS MOTYT OBITh HCIOJIb30BaHbl MEKKOHTHHEHTAJIbHBIE Oaliu-
CTHUYECKHE PAaKeThl BOEHHOTO IPUMEHEHUS;

— yBEJIMYEHHUE MPOITYCKHON CIOCOOHOCTH KOCMHUYECKOTO CETMEHTA 3a CUET YNIyUlICHHUs
SHEpPreTUYecKoro 6agaHca B paJuoIMHUSAX;

— TIOBBIIICHUE HAJCKHOCTH CHCTEMBI 3a CYET BO3MOXKHOCTH pPa3MEIICHUS B KOCMOCE,
3HaunTeIbHO Ooabuiero konuuectsa CP, uem B CCC I'O;

— CHIDKCHHE TpeOOBaHMN K TEXHUYECKUM U IKCIUTyaTAIllHOHHBIM XapaKTEPUCTHUKAM aH-
teHH 3C;

— wmanble pacctossHus Mexay MC3 u 3C obecriednBaroT BO3MOXKHOCTD HCITOJIB30BAHUS
IIPUEMOIIEPEIAIOIINX YCTPOMUCTB C HU3KOM SHEPIeTUKON U MO3BOJISAET CO3/1aTh MUHUA-
TiopHble 3C, YTO CyIIECTBEHHO PaCIIUPsIeT KPYT MOTEHIIMAIbHBIX a00HEHTOB;

— Jydllee MOKPbITHE NOJSAPHBIX 00IacTel;

CCC HO crpositcs ¢ ucnonszoBanriem MC3 Ha opbutax Beicotoit 700...2000 kM u Bpe-
MeHeM oOpaiueHust Bokpyr 3emiu 1...3 yaca. CCC HO moxer npeactaBisaTh coboil oau-
HOYHYI0 KOCMUYECKYIO CTAHILIMIO WM COCTOATh U3 MHOkecTBa MC3, hyHKIMOHUPYIOMINX
Kak erHas KOMMYTAI[MOHHAs cpena ¢ 00eCIeYeHUEM CBS3H 10 KOMMYTHPYEMBIM KaHallaM
Ha OCHOBE MAKETHOM Mepeaayu JaHHBIX U PeyH.

Takue cucTeMbl COlEepKaT OT HECKOIBKUX JNECATKOB /10 HECKOJIBKMX COTEH CITyTHHUKOB U
XapaKTEePU3YIOTCSl OTHOCUTEIILHO BBICOKOW CTETIEHBIO PE3epPBUPOBAHUS JJIsI TPEOYyEeMBIX 00-
nacteit nmokpeiTus. Tak, kocmuueckas yactb CCC, B coctaB kotopoit BxoauT 10 60...70 CP,
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SKBHJIUCTAHTHO PA3HECEHHBIX MO BOCXOASILIUM Yy3JIaM OpOMT, CIOCOOHA MOKPBITH BCIO ILIO-
maap 3emian. Bpems mposera cyTHUKA HajJ aOOHEHTOM MOXKET cocTaBisaTh 10...20 MuH.
Tak, mpu BeicoTe opouT 0kos10 900 KM, HaKJIOHEHHE OpOUT 74 Tpaj., 30HBI PaIMOBUIUMOCTH
a0OHEHTaMU HaJl MECTHBIM TOPU30HTOM 7 Tpaj. — pPajnyc 30HbI 00CTY>KUBAHUS CITy THUKOM
coctasinger 6omnee 2500 kM.

s obecrieueHus nmepenayy MakeTHBIX JaHHBIX MEXIY NMOABIKHBIMU a0OHEHTaMHM, pac-
npeAesIeHHBIMU IO BCeMy MHpY, (popmupyercs Heckonbko kosery CP ¢ yrmaMu HakJOHEeHUs
ot 50 1o 60 rpax. Ot opOUTHI OymyT MpeleccCupoBaTh BOJIM3HM dKBATOpa B Mpezenax or 15
10 30 rpaa. Ucnonb3yst ot 6 10 12 CIyTHUKOB Ha OAHO OpOUTAIBHOE KOJBIIO0, MOXKHO OCY-
IIECTBUTH TOJIHOE MOKPBITHE MOBEPXHOCTH 3eMin. TakuM crmocoOoM o0ecriedrBaeTcs Iio-
OanbHBIN TOCTYM K CETH.

CCC HO MO0xHO yCIIOBHO pa30uTh Ha TpH Kiacca. [IepBblii Kj1acc — CHCTEMBI 30HOBO
cBsa3u. B atux cucremax B CP ocymiecTBisieTcs mpsimasi peTpaHcialys paaiuocurHaios. /(e
3C moryT cBsi3aThcsi Mexay coboii, korga MC3 HaxomuTcs B Mpeneiax MX BHAUMOCTH.
CBsi3p Mexy aOOHEHTAaMHU OCYUIECTBISIETCS CEaHCAMH [0 PACMHCAHUIO WU MO (akTy
npreMa nuioT-curuana. CucteMsl BTOPOTo Kjlacca — CUCTEMBI ¢ 3allOMUHaHHEeM HH(popMa-
uu Ha UC3 1 cunThIBaHUEM €€ IPU MIPOJIETE HY>KHOTO KOPPECIIOH/IEHTa — MOYKHO OTHECTH
K CUCTEMaM THIIA 3JIEKTPOHHOM MmouThl. [1000HBIE CHUCTEMBI TPUMEHSIOTCS, €CIIU PACCTOSI-
HUE MEXJy a0OHEHTaMHM IMpeBBIIIAeT 30Hy oOcayxuBanus onnoro MC3. Paanocurnanisl ot
abonenta npunumarotcs Ha MC3, rae aeMoaynupyroTcst U 3aloMUHaOTCs B 0opToBOM 3V.
[To xomanne ot 60proBoii 9BM sta madopmarus cunteiBaetcs, korga C3 BXoauT B 30HY
pazMoOBUIMMOCTH KOppecnoHaeHTa. HenoctarkoM Takol CHCTEMBI SIBISETCSI HEBO3MOXK-
HOCTb OopraHuzanuu tejaedonHoi csa3u Mexay adoHeHtamu. K unciry CCC HO nepBoro u
BTOPOTO KJ1acca OTHOCSTCS poccuiickue cucteMbl «l oHem» u «Kypbep». CUCTEMBI TPETHETO
KJlacca — CUCTEMBI INI00aJIbHOM CBSA3M B peaIbHOM MaclITabe BPEMEHHU C MCIIOJIb30BAHUEM
MEXCITYTHUKOBOW CBSI3M WJIM HA3€MHBIX LUTIO30BBIX CTAHIMHA OTHOCATCS K INIOOATbHBIM U
yHuBepcaibHbiM CCC T10. K ynciy CCC HO TpeTtbero kiiacca OTHOCATCS MEKIyHApOAHbIE
CCC «Upumuym» u «I'mobancrap». U3 nepeuncnennsix Boime CCC 1O nanbonpmmii UH-
tepec npenacraBisitor CCC I'O «Mumapcar» u CCC HO «Mumapcar-Py», «Mpuaunym»,
«Opucceity, «Imobancrapy u CCC 20 «llonspHas 3Be3na», aHAJINW3y KOTOPHIX OyIyT MO-
CBSIIIICHBI TOCIIEAYIOLIUE Pa3eIbl TaHHOTO y4eOHOTo MoCcoOusl.
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2. CACTEMA CNYTHUKOBOW CBAA3U «MHMAPCAT>

2.1. HazHauyeHue u 3Tanbl pa3BUTUA CUCTEMbI CMTYTHUKOBOM
cBsA3n «MHMapcaT»

Mexnynaponnas CCC «Muamapcar» cymectByer ¢ 1982 . u B HacTosiiiee BpeMs 00be-
nuHgeT 67 crpal. [lo mepBoHayanbHOMY 3aMBICITy CHCTEMa IpeAHa3Hauvanack s odecre-
YyeHus 100anpHON TeneoHHOM U TenerpadHON CBA3HM, Mepelaun AaHHBIX C LIEIbIO MOBBI-
HIeHus1 0€30IaCHOCTH MOpEIUIaBaHus U 3(PPEKTUBHOCTH yNPaBIEHHSI MOPCKUMU CyJaMH.

CCC «Mumapcar» mpenctaBisieT cOOOH CHUCTEMY T'€OCTAllMOHAPHBIX HMCKYCCTBEHHBIX
CIIyTHHKOB 3€MJIH, CIIy’>KalllUX B KadecTBe peTpaHcisaTopoB (CP) coobuenuii Mexay cyna-
MU, 00OPYIOBaHHBIMHU CIIELMAJIbHBIMU CTAaHIMAMHU ciyTHUKOBOH cBsizu (CC) u crnenumans-
HbiMH OeperoBbiMu cTaHiusMU (BC) u cetsimu tenedonnoit u tenerpaduoit csizu. B CCC
«Mumapcar» cynoBbie (CC) u Oeperosbie (BC) cranuuu coorBercTBYrOT 3eMHBIM (3C) n
neHtpanbHbiM 3eMHBIM (L[3C) crannusm, paccmorpenHsiM B pasaene 1. CCC «Mumapcar»
— IOJHOCTBIO aBTOMAaTH3UPOBAHHAS CHCTEMa, 00eCIIeunBaloIlas BbICOKUE TOKa3aTeNu Ha-
JI€KHOCTH, ONIEPAaTUBHOCTH U KaueCTBA CBA3H.

Ha nepBom stane pazsutuss CCC «Mumapcar» ¢ 1982 no 1990 rr. ucnons3zoBanucek CP,
ycranosneHHble Ha MC3 nepBoro mokonenust «MHmapcar-1», yciyru cBsizu obecrieunBa-
nuck B «Cranmapre-A» ¢ UCHOIB30BaHMEM METOIOB IU(POBON M aHAIOTOBOW 00pabOTKH
uHpOpMaLIUH.

Ha Bropom artane passutus CCC «Mumapcar», HaunHas ¢ 1991 r. mocne BeIBoAa BTOpOro
nokosneHus reoctanuoHapueix MC3  «Mamapcar-2», ucnons3yrores CP, oGmanarorue
OO0JIBIINM PHEPreTUYECKUM MOTEHIIUAIOM, U PaCUIMPEH MepeuyeHb MPEI0CTaBIIEMbIX YCIyT
CBSI3U 3a CUET BBO/IA TAKUX CTAHJIAPTOB CUCTEMBI, Kak «B», «C», «A3po», «Mp».

BypHblii pocT kareropuii 1 uncia abOHEHTOB, HYKIAIOIIUXCS B YCIyraX CUCTEM CBSI3U C
MOIBMXKHBIMH 00BEKTaMH, 1moTpedoBan manbHeimen nepectpoitku CCC «Muamapcary ¢ 1e-
JIBIO TIOBBIIIEHUS €€ MPOIYCKHON CIIOCOOHOCTH U IIMPOKOTO MCIOJIB30BaHUS Majloradapur-
HBIX MOOMJIBHBIX TEPMHUHAJIOB. DTH TCHJCHIIUN PEATU30BaHbl B paMKaX TPEThEro 3Tama pas-
Butus CCC «MHumapcar», koraa nociue 3anycka B 1994-1995 rr. yetbIpex reocTaiiiOHapHbIX
NC3 «Mumapcar-3», B CP 10NOJIHUTENBHO YBEIUYEHBI SHEPIETUUECCKUN TOTEHIIAA U TTPO-
ITyCKHAasi CHOCOOHOCTb CUCTEMBI.

B pamkax nansneiinero pa3sutus CCC «MHMapceary riaHupyercs B ONMKanIme rojisl ¢
LeJIbI0 00ECTEeUeHUs1 YCIyTr NepCOHAIbHON CIYTHUKOBOM CBSI3M, HABUTALUMM U TNEHIKUHra
peanm3oBath «IIpoekt 21», koTopblid OCHOBaH Ha ucnois3oBanuu CP «Mumapcar-P», pasz-
MellaeMbIX Ha co3Be3auu Hu3koopOuTtanbHbix MC3, u nepexone K NopTaTUBHBIM (PyYHBIM)
TEpMHHAJIAM.

Pazsutue CCC «MHMapcar» oCylmecTBISIETCS TapMOHUYHO Ha OCHOBE MPUHIIMIIOB Ipe-
€MCTBEHHOCTH U COXPAHEHHUs paHee BBEACHHBIX CTaHAApTOB IO yciyraMm cBs3u. C yueTtoMm
BBIIIECKA3aHHOTO B IAaHHOM TIO/Ipa3ziesie B Ka4yecTBe 0a30BOTO BapHaHTA MPHU H3JIOKEHUN Ma-
tepuasna no npuHuunaMm nocrpoenus CCC «Mumapcar» ucnonwsyercs onucanue «CraH-
napta-A» /5/.
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2.2. CucrteMa CNyTHUKOBOM cBA3KN «MNHMapcaT-A»

B cucremy «MHmapcar» BXOIAT KOCMUYECKAsl YaCTh, COCTOSIIAS U3 JEUCTBYIOLIUX U 3a-
MaCHBIX T€OCTAlMOHAPHBIX CHYTHUKOB ¢ CP M KOMaHIHO-U3MEpPUTEIBHOIO KOMIUIEKCA
(KUK); mapk cynoBsix ctanuuii (CC); OeperoBas yacTb, BKJIIOYaromas B ceds OeperoBbie
ctaniuu (bC) u skcruryaraninoHHbId KOHTpObHBIN HeHTp (DKL).

Cucrema «Mumapcar» o0ciyXuBaeT TpU OONBIIUX 00NACTH — ATIAHTUYECKHI OKeaH-
ckuii paitod (AOP), Unnuiickuit okeanckuii paiion (MOP) u Tuxookeanckwuii paiion (TOP),
HaJ, KOTOPBIMU HaXOJUTCS MO OJHOMY JAEWCTBYroIIeMy M 1o JBa 3anacHblx MC3. I'panulisl
o0cCITy’)KMBaHMsI pailoHOB IMoKa3aHbl Ha puc. 2.1. B mpenenax ot 75 rpai. 10KHOW IIHUPOTHI
JI0 75 Tpal. ceBEpHOW MIMPOTHI Yrojd BO3BBILIEHUS CIIlyTHHKA COCTaBIIsIET HE MEHee S5 rpaf.,
Onmaromaps ueMy rapaHTHpyeTcsl HajexHasi cBi3b. Kak BumHo u3 puc. 2.1, cnytHuku «UH-
Mapcar» OXBaTbIBAIOT TAKXKE 3HAYUTEIbHYIO 4acTh CeBepHOro JlenoBuToro okeana u Mopeu
AHTapKTH]IBI.
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Puc. 2.1.

B kax1oM okeaHCKOM paiioHe MOXKeT HaxoauTbes Jo6oe uncino CC u Heckonbko BC, 06-
pasyroLMx ceTh, npuueM onHa u3 bC BeIMonHAET QYHKUNU KOOPAMHUPYIOLIEH CTAaHIMU Ce-
1 (KCC). CTpykTypHas cxema onHo# u3 cereir «MlHMapcary rnokasana Ha puc. 2.2.

B cucreme «MHMapcar» s aBTOMaTH3aIMK TPOIIECCOB CBSA3H MO TeNe(OHHBIM U Tele-
rpadHbIM KaHajaMm TpeM paiionam (cetsm), BceM bC u CC npucBoeHsl HOMepa — HJIEHTH-
¢bukaropsr (M]1).

B CCC «Mumapcar-A» Ha IepBOM 3Tale UCIOJIb30BaJIUCh CIIlyTHUKH TpeX TUIIOB: Mapu-
cat, Mapekc u Unrencar MCS.
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Kaxnpiii UC3 umeet no asa CP, oquH u3 koTophiX npuHuMaeT curiaisl or CC B nuana-
30He 1,6 I'Tu u nepenaer bC B nuanazone 4 I'T'1, npyroit npunumaet curxansl ot bC B nua-
nazone 6 I'T'o u nepenaer CC B quanaszone 1,5 I'T'n.

Vropasnenue WC3 ocymectBisercss U3 LEHTPOB, OOOPYIOBAHHBIX KOMAaHJHO-
m3meputenbHbiMi Komiuiekcamu (KUK), xotopsle peryaupyioT paboTy BceX MOJICHUCTEM
CIIyTHHKOB, KOPPEKTUPYIOT NMPH HEOOXOAUMOCTH MECTOHAXOKICHHE CIyTHUKOB Ha OpOwHTe,
UX OPUEHTALMIO B IPOCTPAHCTBE.

NC3 gencTpytowmn MNC3 3anacHom

i
i
i

cetn _i cetn _ cetun cetun
CBA3MN — CBA3MN — CBA3MN — CBA3N —
Puc. 2.2.

CC paccuuTanbl Ha KPynJIOCyTOUHYI0 paboty. AHTeHHa kaxaon CC B mepuoa paboThI aB-
TOMAaTUYECKHU YIEPKUBACTCS B HampaBieHWW Ha oauH u3 cnyTHUKOB CC «MHmapcary, u
CTaHLIUU HETIPEPBIBHO BEIyT aBTOMAaTUUYECKUM JIeKYpHBbIN ITpueM. B ciydae noctymieHus ot
mo6oii u3 BC cetu BrizoBa CC aBTOMAaTHYEeCKH HACTPAUBAETCs HA YKa3aHHBIN B BBI30BE Ka-
HaJl ¥ BhIpabaThIBaeT CUTHAJI CylnoBoMy omepatopy. [lepenannoe ¢ 6epera cooOrieHue Mo-
&KeT ObITh MpUHATO U 0e3 yuacTtus omeparopa. Paboraromas CC Bcerna rotosa K mnepenaue
3arpoca Ha yCTaHOBJICHHE ¢ OEPEroM JIByCTOPOHHEH CBSI3U.

BC cnyxat nmpomexxytounbiM 3BeHOM Mexay MC3 CCC»umapcar» u 6eperoBsiMu abo-
HEHTaMH, C KOTOPHIMA OHH MOTYT COCIUHSATHCS M0 MEXIYHAPOIHBIM M HAIIMOHAJIBLHBIM Te-
nedOHHBIM | Tellerpa(HBIM CETSAM, a TAKXKE CETSIM TMepeadr TaHHBIX U HHTETPATLHOTO 00-
ciyxuBanus. bBC TOMKHBI yIOBIETBOPATH crennanbHbiM TpeboBanusmM CCC «Mumapcary,
COMIACHO KOTOPBIM MX (DYHKIUSIMU SIBIISIFOTCSL:

— mpueM U oOpaboTka cooOueHnii curHanu3anuu, nepenasaembix CC npu ycraHosie-
HUU CBsI3U (3apPOCOB);

— (dopmupoBaHue u nepeaada coodmeHnit curunanuzanuu CC (BbI30BOB);
— KOMMYyTanus noakItoueHHbIX K BC TenedoHHbIX 1 TenerpagHpIX KaHAIOB;

— peTpaHcAIMs TeaeQOHHBIX U TeJerpadHbIX COOOLUICHUH B HAIIPABICHUU CY/IHO-Oeper
1 00paTHo;
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— Benenue cnucka CC, nonymieHHbIX K cucteme «MHmapcary;

— y4eT BPEMEHHM 3aHITUS KaHAJIOB U O(OPMIICHHE CUYETOB Ha OIUIATy 3a IPEIOCTaBIICH-
HbIE YCIYTH CyJ0BBIM U O€peroBbiM aOOHEHTaM.

3apy6exxnbie BC paccunTanbl ajisi 00CIIy)KMBaHUS OIHOTO M3 OKEaHCKuX paioHoB; BC
«Opnecca» u «Haxomkay 006cmy>KHUBaIOT IO JBa OKEAHCKHUX palioHa.

Casi3p Mexry CC, HaxopsIencs B 0JJHOM M3 OKEaHCKUX PaloHOB U JIOOBIM OeperoBbIM
abOHEHTOM, MOXKET ObITh OpraHn3oBaHa uepes kaxayto bC nanHoil cetu.

Ecnmu BC siBisieTcss KOOpAMHUPYIOIIEH, TO OHA BBIMTOJHSET PSIi AOMOTHUTENBHBIX (yHK-
LU, K KOTOPBIM OTHOCSITCS: PETPAHCIISALUSA COOOLICHUN CUTHATIN3AIMU, KOTOPHIMU OOMEHHU-
Batorcsa CC u BC npu ycTaHOBIEHUU CBSI3U; CIIEKEHHE 32 3aHATOCTHIO TeIe(POHHBIX KaHAJIOB
CeTH U OIEpaTHBHOE MX pacIpelesieHHe IO 3alpocaM CYAOBbIX M OeperoBbIX aOOHEHTOB;
yuer CC, Beoylux CBsI3b B TEKYLIEE BpPEMsl; U3MEPEHHME YACTOT, YPOBHEH M ApPYrux mnapa-
METpPOB CHUTHaioB, u3iaydaeMmbix VMC3; 3amuch mepenaBaeMbIX COOOIIEHUI CHUTHANIU3ALUU
JUTS LIeJIe MOCJIEeNYIOIIEro X aHalln3a; PEryInpoBKa MOIIIHOCTH u3inyuenus NC3 .

OKcrutyaTaliioHHBIH KOHTpObHBIA 1eHTp (DKL) BbimomHseT crnemyroniwe (GyHKIUU:
KOHTPOJIb XapaKTEPUCTUK KOCMHUYECKOTO CETMEHTA; peaju3alyio IUIAaHOB BBO/IA B JKCILTya-
TaIlMI0 HOBBIX TEXHUYECKUX CPEJCTB U TUIAHOB PA3BUTHUSI CUCTEMBI; UCIIBITAHUS BBOAUMBIX B
skcruryaranuio CC u BC; nepenauy Bcem CC, BC u KCC undopManum o COCTOSHUN CHCTE-
MBI.

B CCC «Muamapcar-A» nuMmeeTcs 4eTslpe THNa paauonuuuii: ¢punepusie muauu: bC-MC3
(3-K); MUC3-BC (K-3); monb3oBarenbckue (abonentckue) kanaiasl CC-UC3 (3-K); UC3-CC
(K-3).

Hoctyn CC k CP ocymiectBisercs: B pexxume yactotHoro pasnenenus (MIYP) c Beine-
JeHreM kKaHana Ha onHy Hecyiryro (OKH) mo 3ampocy uepes 6eperosyto craniuio (bC) B
neHTpe ynpasienus (koopauHaiuu) cetbio (KCC).

B cucreme npenycMoTpeHO YeThIpe 30HBI 0OCTY>KHMBaHUS, KOTOpble 00pa3oBaHbl C yye-
TOM peaJIbHOTO TpaduKa PETHOHOB IUTAHETHI. DTO aTIAHTUYECKas (3amajHas U BOCTOUHAs),
TUXOOKEaHCKas 30HbI U 30Ha MHAMNCKOro okeaHa. B kaXnoM 30HE HAXOAMUTCS IO OJHOU
KCC, a obmee xonnuectBo BC cocrasnser 6oiiee 20. B 3aBUCHMOCTH OT MECTOHAXOMKICHHS
aOOHEHTOB WM CTENEHHM HCIIONb30BaHUA HH(PaACTPyKTYphl Ha3eMHBIX ceTeil ¢ B CCC
«MHMapcar» uCnob3yl0TCs «OAHOCKAUKOBBIE» U «JIBYXCKAUKOBBIE» JTUHUU CBS3H.

OMHOCKAYKOBBIM BUJ CBA3M peaU3yeTcsl MPU HEOOXOTUMOCTH yCTAHOBJICHHSI KOHTaKTa
CC ¢ BC mmu BC ¢ CC. B cinyyae HeoOXomuMOCTH ycTaHOBICHHsI kKoHTakTa nByX CC nmun
JIPYTUX TUIOB MOJBIKHBIX 3C MPUXOAUTCS MCTOIb30BaTh JBYXCKAUYKOBBIN BUJI CBSI3U C II€-
penpuemom udepe3 bC. B CCC wucnonb3yercs LEHTPaJIU30BaHHBIM MPUHLUI yIPaBICHUS
JOCTYIIOM, YTO MO3BOJISIET THOKO YIPABISATH PECYPCAMH CUCTEMBI.

B cucreme «MHMapcar» MMEIOTCSl KaHAJbl CIEIYIOUIMX THIOB: JBYCTOPOHHHE KaHAJIbI
CHUTHAJIM3aLUK, TenerpadHbie KaHalbl, Tele()OHHbIE KaHAJbI, CIy)XeOHbIe TenerpadHbie u
TeneOHHbIE KaHAIbl, KaHAJbI IS [Iepelaud MUIOT-CUTHAJIOB.

Kanaspl curnanuzanuu rnpeiHa3Hav4eHbl I epeiaud KOPOTKUX (hopMaIn30BaHHbBIX CO-
oOmeHnii — 3anpocHbIX, nockitaeMbix CC u BeI3BIBHBIX, TOckutaeMbix bC n KCC. 3a kax-
noii bC n KCC 3akperieHo o oAHOMY KaHajly CUTHAJIM3alluY, IPUYEM KaHajl, 3aKpeIjieH-
uelii 3a KCC, sBnsieTcst o01muM st BCEi CUCTEMBI M HAa HEM HEMPEPBIBHO BEAYT JI€KYPHBIHA
npuem Bce bC u CC.
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3a kaxxaoit bC 3akperuieHo mo 22 TenerpadHbIX KaHalla, KOTOPBIE PACTIPEICIISIIOTCS €HO
o 3anpocaMm CC mm GeperoBsix ab0HEHTOB. TenerpadHbie KaHAIBl MOTYT HCIIONB30BATHCS
KaK B IyTUIGKCHOM, TaK U B CUMIUIEKCHOM peXHMaxX B HapaBIeHUH Oeper-CcyaHo.

TenedoHHBIE KaHAJBI, YUCIO KOTOPHIX 3aBUCHUT OT THna MC3, paboTtaromiero B JaHHOMN
cetu, pacnpeaenstorcss KCC no 3anpocam bC wnmn CC. TenedoHHbIe KaHATBI TAK)KE MOTYT
MCTIONIBb30BaThCs KaK B AYTUIEKCHOM, TaK U B CUMIUIEKCHOM PEXHMMax B HAIPaBJICHUU Oeper-
CYZIHO.

CnyxeOHble TenerpadHbie U Teae(OHHbIE KaHANbI CIyXaT JJii oOMeHa CTy>kKeOHON WH-
dopmanueit mexxay bC, KCC n DKL, B kaxmoii cetn mMeeTcsi o OTHOMY JIBYCTOPOHHEMY
KaHaTy JJIs TIepelauy MIJI0T-CUTHAJIOB, CTY KAIUX JJIs OTpeieNieHus Apeiida yactor 00oux
CP UC3. 1o u3mMepeHHOI 4acTOTE NPUHATHIX NHIOT-CUTHAJIOB bC cMEeIaroT 4acTOThl CBOMX
NepeaTYuKOB U MPUEMHUKOB TaKHUM 00pa3oM, 4ToObl CKOMIIEHCHPOBAThH Aper(dbl 4acToT B
nCs.

st ycranoBneHust ¢Bsi3u 1o uHunmatuee cyqHa CC mochUIaeT o KaHaly CUTHAIM3AINH
Ha bC 3ampoc, KOTOpbIil comep UT TUIl TpeOyeMOoro KaHajaa U Apyrue JaHHbIE, HEOOXOIH-
MbI€ Ul YCTAHOBJICHUS CBSA3U. DTU JaHHbIe BBOIATCS oneparopoM B CC HemocpencTBEHHO
nepes] yCTaHOBIIEHUEM CBSI3U WM 3a0J1arOBPEMEHHO.

Ecnu 3anpammBaeTcs TeJIeKCHBIN KaHall, TO Bbi3biBaeMas bC HaxomuT cBOOOTHBIN KaHAI
u nocbutaer KCC coobIieHre cUrHajan3aluy ¢ yKa3aHHEM HOMeEpa BBIJICJICHHOTO KaHama.
910 coobmenne KCC perpanciupyeTt nmo o01emMy KaHaily curHainu3amuu Bei3biBatomeid CC.
[IpunsB ero, CC HacTpauBaeT NMepeAaTyvK U MPUEMHUK Ha BBIICICHHBIA KaHAT U YCTaHaB-
nuBaetr ¢ 3anpamuBaemoid BC coenunenue. Jlanee bC coegunsier CC ¢ cetbio «Tenekcy,
yepe3 koTopyro CC BBI3BIBaC€T HYKHOTO € OeperoBoro abOHEHTa M BEJET C HUM CBS3b I10
JEHCTBYIOIUM B JIaHHOW CeTH NpaBuWjaM. Bce ommcaHHBIE BBIIIE MPOIECCH MPOUCXOIST
aBTOMAaTHYECKHU.

Ecnu cynno 3anpammBaeT TenedoHHBINH KaHall, TO 3apocC, MepeJaHHbIA UM, TOCTYTAaeT B
KCC, xotopas BbICNsIeT CBOOOIHBIN TeIe(OHHBIN KaHAI U TPAHCIUPYET €ro HOMEp 1o 00-
nemMy kKaHaiay curHaiausanuu 3anpamuBatomein CC u 3anmpammBaemoit bC. O6e cranuum,
MOJTYYMB TO COOOIIEHNE CUTHATTU3AllMH, aBTOMATHYECKH HACTPAUBAIOT CBOM MEPEIaTIUKH U
NPUEMHUKHN Ha BBIJIEICHHBIN Tene(OHHBIH KaHal U YCTaHABIUBAIOT M0 HEMY COEIUHEHHE.
[Tocne storo CC nmonximrouaercs K Tee(OHHON CeTH, Yepe3 KOTOPYIO BBI3BIBAET OEPETrOBOTO
aOOHEHTa M BEIET C HUM CBSI3b 110 ICHCTBYIOIIUM B IaHHOW CETH IPaBUIIAM.

AmnanornyasiM o0pa3om ocyiectsisercs coenuHenre ¢ CC no nHUIMaTHBEe OEperoBoro
abonenTa. Be13oB cynna no tpeboBanuto bC npousBoguTcs mo odiemMy KaHally CUTHAJIA3a-
un, Ha kotopoM Bce CC BenyT aBTOMAaTWYECKHH NIEXKYpHbIA nprueM. CHMIUICKCHBIEC Teje-
¢donHbIe U TenerpadHble COOOLUICHNU MOTYT OBITh NIEPEAAHbI HA Cy/a, KOTOPBIM OHU aJIpeco-
BaHbI, B OTCYTCTBUE cynoBoro onepartopa. Kaxxaas CC cuctemsl «HMapcaT» MOXKET OBbITH
COoeMHEHa C JIIOOBIM OeperoBbIM abOHEHTOM ceTH «TeneKkcy WM MEXIyHapOTHOW Teie-
donHoOI cetn vepe3 no0yt0 bC nmaHHOrO OKeaHckoro paitoHa. [IpexycmoTpeHa Takke BO3-
MOXHOCTB CBSI3H MEXJy JIByMsI CyJIaMH.

Jlnis paboThl ka0 u3 Tpex cereit «MMHMapcar-Ay BbIIeTEHBI ONpeIeJIeHHbIE Thana3o-

HBbI 4aCTOT.
HanpaBnenue nepenauu Yacrtora, MI'n
CC-1UC3 1636,5 ...1645
NC3 -CC 1535 ...1543.5

29



bC -UC3 6417,5 ...6425
NC3 -bC 4192,5 ...4200,5
OcHOBHBIE MapaMeTpsbl, xapakrepusyrome suepretuky paauoauHuii CCC «Muamapcar-
A» nns CP, ycranosnennsix Ha UC3 nepBoro nokoneHusi, mpuBeAeHs! B Ta0m. 2.1.

Tabnuma 2.1
BC-UC3 HNC3-CC CC-ucCs3 HNC3-BC
ITapamerp npu npu npu npu
g=5° g=5° e=10° g=5° € =10° g=5°
£, ITn 6,42 1,54 1,54 1,64 1,64 4,2
PG, nbBT 60 18,0 18,1 37,0 37,0 -12,3
L, nb 200,9 188,5 188,4 189,0 188.,9 197,1
L, nb 1,7 5,2 2.9 5,2 2,8 1,9
G/T,, nE(K") -16,0 -3,5 -3,5 -12,2 -12,1 32,0
P,/Ny, nbI't 68,8 49,4 51,9 59,2 61,8 49,3
P/Iy, nbI'n 63,8 — — 65,8 68.4 —
P./(Not1y), nbI'ny 62,6 49,2 51,5 58,3 60,9 48.8

B npenenax 3Tux nuana3oHOB JUIsl OPraHU3aldy KAHAJIOB BCEX TUIIOB Ha KaXJA0OM y4acTKe
pagunonunuii bC-MC3, UC3-CC, CC-UC3 u UC3-BC moryt ucnons3oBarbesa 339 yactor,
HOMHUHAJIbHBIC 3HAYEHUST KOTOPHIX KpaTHBI 25 k['11. Kaxk1oMy HOMHUHaIBHOMY 3HAY€HUIO f B
cucreme «Mumapcar» npucBoeH Homep N. Mexay HUMU YCTaHOBIICHO CIIEAYIOIIEE COOT-
HOILICHHE:

f=a+0,025N, N=1, ...,339,

[JIe YUCIIO @ 3aBUCHUT OT y4acTKa KaHajia, JUisl KOTOpPOro ompezaensercs yacrora. s ydact-
koB CC-CP m CP-CC oHO MMeeT COOTBETCTBEHHO 3HaueHHsA a;=1636,5 Ml u a,=1535,0
MTI'u. Jns yuactkoB BC-CP u CP-BC a 3aBucHT OT TUIIa HCTI0JIb3yEMOT0 CITyTHHKA.

YacTe yacToT, MCMOIb3yeMbIX cucTemont «MHmapcar», nmocrossHHO 3akperuieHa 3a BC.
Jlns xaHanmoB cUrHanu3auuu u Tenerpadueix kananos HanpasieHust BC-CC Bcem KCC no-
CTOSIHHO BBIJICJICHa 0011as mapa yactot ¢ HomepoM 110, o6o3nagaemas TDMO, a kaxmoit bC
— CBOA MMapa 4acToT, obo3Hagaemas TDM1, TDM2, ..., TDM7. Opranuzamnusi MHOTOCTaH-
IIMOHHOTO JIOCTyNa K 3THUM KaHajaM OCHOBaHa Ha MCIOJb30BAaHUU METOJIa BPEMEHHOTO YII-
notuenust (M/IBY) curnanos.

Jlnst xananoB curHaymsanuu HanpasineHuss CC-BC ucnonb3yrores o0mme 1 BCe Chc-
TEMBI JIBE Maphl 4acToT ¢ HoMepamu 84 u 258, o6o3Hauaembie RA-1 1 RA-2. JlocTym k aTiiM
KaHajlaM CBOOOJIHBIMH, T. €. COOOIIEHUS] CUTHATU3AIlMH MOTYT MEePEIaBaThCS M0 HUM B IPOM3-
BOJIbHBIE MOMEHTHI BpeMeHHU. YacToTa ¢ HoMepoM 258 CIIyKHUT AJisd AyOTUpOBaHUS mepenad
C TIEJTBbIO TTOBBIICHHS HAI)KHOCTH CUTHATU3AIIAH.
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Hns renerpadubix kananoB HarpasieHus: CC-bC 3a xaxmoit bC 3akperuiena omHa mapa
yactor — TDMAT1, TDMA?2, ..., TDMA7. Meton MHOTOCTaHIIMOHHOTO JOCTYTa K KaHaJlaM
— MapaJieNbHBIN ¢ BpeMeHHBIM pa3ieneHueM (BP) curnanos.

[TocTOSIHHO 3aKpEIIEHHBIMU SIBJISIIOTCS TAKXKE YacCTOTHI JIs Mepefadu MUJIoT-CUrHaia 1
ciyxebHoi cBsizu Mexy bC, umeromue coorercTBeHHO HoMepa 101 u 108 u o6o3HaueHUs
AFC u OW.

TenedhoHHBIE KaHAIBI U KaHABI 1711 BBICOKOCKOPOCTHOW Tepeaadd JaHHBIX OpraHU30Ba-
HBI TI0 IPUHLIMITY «OJMH KaHal — Ha ofHy Hecyulyto yactoty» (OKH). Homunainer yactor
U1t uX paboTel HazHauvatotes oneparnBHO KCC mpu kKaxaoM MOCTYIUIGHUH 3arpoca Ha yc-
TaHOBIIEHUE CBs3U. HoMepa Ha3HaYyaeMbIX 4acTOT OEpyTCs C TAKUM PAcdeTOM, YTOOBI Pa3HOC
Mexay yactoramu O0buT1 He MeHee 50 k[ mist Tenedonnoit cBsa3u u He menee 150 kIt mist
BBICOKOCKOPOCTHOM TMepefay JaHHBIX, YTO HEOOXOAUMO ISl MCKIIIOYEHHs] B3aUMHBIX I1O-
MeX.

B o6mux kananax ces3u tuna KCC-CC, KCC-bC, BC-CC nepenaua uHpopmaImm ocy-
IIECTBIIAETCA Ha (DUKCHUPOBAHHBIX YacTOTaX JBYXMO3UIIMOHHOW (a30oBoW MaHUMYISAIHEH
OM-2 ¢ kaHanbHOI ckopocThio R=1200 6uT/Cc C UCTIOIB30BAaHHEM BPEMEHHOIO YIUIOTHEHUS
U KOIMPOBAHUS HAa OCHOBE MCMOJb30BaHUs OjouHOTO Koma boysa-Uoynxypu-XokBuHrema
(BUX (63, 57), tne n=63 — o011ee YMCIIO CUMBOJIOB B OJ10Ke, a k=57 — 4uciio nHpopmarim-
OHHBIX CUMBOJIOB B OJIOKE).

dopwmar kaapa obmiero kaHana cBsizu CCC «Mumapcar-A» npuBoauTCs Ha puc. 2.3, riue
WCITOJIb30BaHbI cleayromne odo3nadeHus: 3b — 3amacubeie 6uthl; CuaXpC — CHHXPOCTIO-
B0; C — curnanuzanus; HCC — nomep CC; BC — Bun coobmenus; TK — tun xanana;
HK — nomep kanana; I1 — npuopurerHocts; UC — ucrounuk coobmmenusi; HBC — Homep
BC; I1b — npoBepoyHbIc OUTHI.
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Puc. 2.3.

Kanp nnurensuoctoio 75=0,29 ¢ coctout u3 25 naketo. Kagposas cMHXpOHU3ALMS T1e-

penauu ocyuiectisercs naketoM CunxpC, cocrosmum u3 20 6ut. Bei3piBHBIE COOOIIECHUS

CUTHAJIM3AIIUN TIePEIArOTC:

cybnakerom C, cocrodaum u3 63 6ut u Bmovaomum B ceds cyonaker HCC, ompe-
nensronmid Homep BbizbiBaeMod CC unu rpynmsl CC;

cyomnakerom BC, onpenesnstommm TUI TAHHOTO BBI3BIBHOTO COOOIICHHS;

cyomnakerom TK, onpenensronm tun kaHana (Hanpumep, TenedoH, tenerpad, nepe-
Jla4a JIaHHBIX U T.IL.);

cyonakerom HK, yka3piBaronmum HOMEp BPEMEHHOTO OKHA M YAaCTOTHOM Tapbl, BbIJIE-
nsiemoit no komanae KCC na ganusiii ceanc CC u bC;

cybnaketoMm I1, ycraHaBIMBaIOMIKUM IPUOPUTETHOCTH COOOIICHNUS;

cyonaketom UC, onpenensomum kiacc UC (Hampumep, sSBISETCS U HUCTOYHUKOM
coobmenust CC unu bC);

cyonakerom HBC, onpenenstommm Homep bC, ¢ KOTOpoii ycTaHaBIMBaETCS CBSI3b;

cyonakerom I1b, ciy>xamum /uis 3a1UThL OT OLIHOOK.

[lanee B kaape nepenarorcs 22 maxkeTa, KaKIblid U3 KOTOPBIX COOTBETCTBYET KaHaJly C Ie-

penaueit uHpopMaIMy, COOTBETCTBYIOIIEH IByM TellerpagHbIM 3HAKaM.

B kanane curnanuzanuu tuna CC-BC 3anpocHbie coo0iieHus nepeaarTcs Ha puxkcupo-

BaHHOW YaCTOTE YETHIPEXTO3UITMOHHON (ha30Boi MaHumyIsnuert ®M-4 ¢ kaHaIBHONU CKOPO-

cThi0 R=4800 OUT/C ¢ UCIOIB30BAaHUEM BPEMEHHOTO YILIOTHEHUS WH(POPMAIIUU U KOIAHPO-

BaHMsI HA OCHOBE MCIIONIb30BaHuUs 0yiouHoro koga bUX (63, 39).
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dopmar kaapa curHanmmzanuu CCC «Muamapcar-A» npuBoautces Ha puc. 2.4, rne CH —
cuHXpoHu3anus Hecymer yactorel; TC — TakroBas cunxponuzaius; CuaxpC — CHHXPO-
cioBo; UIT — undopmanmonnoe none; [1b — nposepounsie 6utel; HBC — nHomep BC; I1
— npuoputeTHocTh; B3 — Bup 3anpoca; TK — tun xanna; HC — nHazemHasi craHuus;
HCC — nomep CC; OP — okeaHCKHil peruoH.
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\ \ \ \ \
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Puc. 2.4.

Kanp nmurenpHOCTBIO T30=35,8 MC cocTout u3 5 makeroB. Haumnaercs kaap ¢ nmpeamoOy-
ne1, BKTrOUaromieit B cedst maketel CH u TC. Jlanee criemayer makeT KaapoBON CHHXPOHHU3A-
uuu. 3anpoc nepenaercs B nakere UII, koTopblii o cBOeW CTPYKType UMEET CXOJICTBO C Ia-
ketoM C, pacCMOTPEHHBIM BBIIIIE.

B tenerpadgnom xanane tuna CC-bC unpopmanus nepeaaercs Ha BBIICICHHON yacToTe
Ha OCHOBe Hcnonb3oBanuss PM-4 ¢ R=4800 OUT/c ¥ BPEMEHHOTO pa3/eICHUS KaHAJIOB C Tia-
paJuIeNibHBIM JOCTYIIOM, IPU KOTOPOM Ha OJHOM BBIJIEJICHHOM 4acTOTE MapasuieIbHO MOTYT
BecTH nepenauun 1o 22 CC.

dopmat kaapa tenerpaduoro kanana tana CC-BC npuBomutcs Ha puc. 2.5, tne CH —
cuHxpoHu3anus Hecymie yactorel; TC — TakroBasi cunxponusarus; CuaxpC — CHHXPO-
cnoBo; UIT — undopmarmonnoe none; KII — kananpHas noceuika; 3[1 — 3ammuTHbIN npo-
MEXYTOK.
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Puc. 2.5.

Kanp mmurensHoctbio Ty3=1,74 ¢ cocTouT U3 22 BPEMEHHBIX CETMEHTOB, B KaXKIOM M3
KOTOPBIX I€pelaeTcsl KaHallbHas MOCBUIKA IIUTENbHOCTBIO Ty =37,7 Mc. sl uCKItoYeHus
CTOJIKHOBEHMSI HECKOJIBKMX IOCBUIOK B OJHOM BPEMEHHOM CEerMeHTe npenycMoTpens! 311,
yuauThiBatonme ocodbeHnoct pasmenienuss CC B 3o0He obcmyxuBanust CCC «Muamapcar-Ay.
CrpykTypa makeToB, 00eCleunBaOIIUX CHHXPOHU3AINIO B TenerpadHoM kanaie tuna CC-
BbC nnentuyna co cTpykrypoil B kaHane curHanmzanuu CC-bC.

st mepenayn mHGOPMAIIMKM B OTHOM KaJipe UCIOJb3yeTcs 72 OuTa, COCTaBIsIIOIUX 12
TeserpaHbIX 3HAKOB.

Jnst opranusanuu tenerpaguoro kanana tuna bC-CC ucnonb3yrorest pecypcbl 001Iero
kaHazna cBa3u tuna bC-CC ¢ BbIeIeHUEM JIsI 3TUX 1I€JIEH OJJHOTO M3 22 BpEeMEHHBIX OKOH.

Jlist mpeoOpazoBanus TenerpagHbBIX COOOIICHUH B TIepeaaBacMblii CHTHAI U 0OpaTHOTO
peoOpa3oBaHus MIPUHITOTO CUTHAJA B TelerpagHoe cOOOIICHHE CITyKUT MeXTyHapOTHBIH
tenerpadusiit kog Ne 2 (MTK-2). Beibop storo kona anst cucremsl « THMapcar» o0yciaoBiIeH
TE€M, YTO OH UCIOJb3YETCS B MEXTYHAPOIHON ceTh « Teneke», ¢ KOTOpoil B3auMOAEHCTBYIOT
Bce bC.

B cucreme «MluMapcaty cemusiieMeHTHbIE KOJI0BbIe TTocnenoBatenbHocth MTK-2, Boia-
BaeMble TenerpadHbIMH anmaparaMmu, MpeoOpasyloTcs B MIECTHIIEMEHTHbIE KOAOBBIE IIO-
cienoBatenbHOCTH (puc. 2.6). [lepen naopManmoHHBIMHA TOCBUIKAMH BMECTO CTapTOBOM U
CTOTIOBOM MEPEACTCs MOChLIKA CUTHAIM3AINHU, KOTOPasi CIY>KUT JIJIsi BHYTPUIIOJIOCHOM CHUT-
Hamm3aiuu. [udpa 0 B 3T0# MOChUIKE O3HAYAET, YTO CIEAYIONIUE 32 HUM 5 OUT SIBISIOTCS
KOJIOBOM KoMOMHanuen tenerpaduoro 3Haka. [udpa 1 o3Hadaet, uto mocnenyromue 5 OUT
SIBJISTFOTCS KOMAH/IOW JTMHEHHON CUTHAJIM3AIMU, TTPUYEM B ITOM CIydae OHU MOTYT OBITh
TOJILKO JTMOO0 HYJISIMH, JTHOO STUHUIIAMH.

Ha npueMHOM KOHIIE MI€CTHUAIEMEHTHBIE KOJOBBIE MOCIEI0BATEILHOCTH MPEoOPa3yroTCs
B 3aBUCHUMOCTHU OT 3HAYEHUS MIEPBOTO 3JIEMEHTa B CUTHAJBI JMHEHHON CUTHATIN3AUH JIUOO B
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CTapTCTOITHBIE CEMMAJIEMEHTHBIE KOJIOBbIE MocaenoBarenbHocTd MTK-2, mo koTopsiM Tene-
rpadHbIe anmnapaTskl BOCIIPOU3BOJIAT MPUHSITHIE COOOIICHHS.

Jlis ycTaHOBJIEHHUsI TyIUIEKCHON TEJIEKCHOM CBsI3U 1o 3arpocy OeperoBoro abonenra bC
noceutaeT Ha KCC cool1ieHne BbI30Ba, KOTOPOE PETPAHCIMPYETCS €10 10 00LIeMy KaHally
BY cynogoii crannuu. 3atem BC u CC aBroMatndecku OOMEHHBAIOTCS MO HA3HAYCHHOMY
KaHaJly CUTHAJaMU COCTUHEHUS U CTaHIAPTHBIMHU CIIY>KEOHBIMH IOCJIEAO0BATEIBHOCTIMH,
npuHATHIMU B ceTH «Tenekcy». [lanee cienyer nepenada B Jr000M HalpaBiICHUU OJHOTO WU
HECKOJIBKHMX TEJIEKCHBIX COOOIIEHUH, 0 OKOHYAaHUH KOTOPBIX IMPOUCXOJUT OOMEH CUTHaja-
Mu 0ot00st u yBenomieHne KCC 00 OkOHYaHMM CBSI3U. YCTAaHOBIIEHUE IYIIJIEKCHOW Teje-
KCHOM CBSI3M MO0 MHMIIMATHBE CYJJOBOTO a0OHEHTAa MPOUCXOAUT aHAJOTMYHO, 38 UCKIIOYCHH-
€M TOro, 4To nepBoHaudanabHbli 3ampoc Ha bC nepenaer CC. YcTaHOBIEHHE CHUMIIJIEKCHOTO
TEJIEKCHOT'O COEIMHEHM OCYyLIeCTBIseTcs O0e3 BKiItoueHus nepenarunka CC.

CronoBble CronoBble

____— mochifikn T — MOCbIMKM TT—

—— ey ey ——
0 0 1 0 1 0 1 0 0 1 1 1 0 1

A 4
MHdopmaunoHHble
NOCbISIKN
Mocbinku
__— CurHanmsaumm ——
—— ——

0 0 1 0 1 0 0 0 0 1 1 1 0

) 4 ) 4
MHdopmaumnoHHble MHdpopmaumnoHHble
MOCbINKM MOCbINKA

Puc. 2.6.

B tenedonnbix kananax tuna CC-bC u BC-CC nepenaua peueBoit uHpopmanuu ocyiie-
CTBJISIETCS C UCTIONIH30BAaHWEM YaCcTOTHON Momysisiiinu (UM) Ha BBIZIETICHHOM JJ1s1 KOHKPETHO-
rO ceaHca mape 4acTot, O6jarogaps peanusamnuu goctymna Ha ocHoBe MJIUP/OKH c mpenoc-
TaBJICHHEM KaHalla 1o TPeOOBAHHMIO.

BXonHbIMH ¥ BBIXOJHBIMU CUTHAJIaMH B TENE(POHHBIX KaHANaX SBISIFOTCS TOKH TOHAJb-
HOM yacToTh! ¢ rpanunamu crekrpa ot 300 I'u o 3400 ',

[[upuna cnexrpa UM-curnana cocrasiset nopsjaka 30 k1, a monoca nporyckanus oji-
HOTO KaHaJla TeJae(pOHHON CBs3U BeIOMpaeTcs paBHOM Af=50 kl'mI.

Hcnonp3oBaHue TelnePOHHBIX KaHAIOB BO3MOXKHO B JIBYX PEXKHMMAX: C KOMIIAHAHUPOBAHH-
eM u 0e3 koMmaHAupoBaHus. B mepBoMm pexume TeneoHHBIE KaHAIbI OOBIYHO paboTaroT
JUTSL TIEpeIadyl PEevH, BO BTOPOM — JIJIS TIepeau JaHHBIX U Qakcummie. KoMmanaupoBaHue
— 3TO CKaThe TMHAMHUYECKOTO JIMana3oHa YpOBHEHN NepelaBaéMoro CUrHajia, 4To yiay4yliaeT
OTHOIlIEHWE cUTHaN/iyM. Ha nmpueMHOM KOHIIE BOCCTaHaBIMBAeTCs MEpBOHAYATIbHBINA CHUT-
HaJl TIyTeM SKCIIAHIUPOBAHUS (paCHIUPEHHs]) €ro AMHAMUYECKOTO auarnazoHa. Cxartue u
paciypeHre JUMHAMMUYECKOTo AMaIa3oHa MOCPEICTBOM YCTPOWCTB, Ha3bIBAEMBIX KOMIIpEC-
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COpOM U HKCHAHAEPOM, OCYUIECTBISETCA C 3aJEP>KKOM, paBHOW MPUMEPHO JIMTEIHLHOCTH
ciora. [ToaTromy naHHbBIN BUA KOMIIAHIMPOBAHUS Ha3bIBAOT CJIOTOBBIM.

OcoGeHHOCTh TeneOHHBIX KaHAJIOB cUCTeMbl « HMapcaT» COCTOUT B BOBMOXKHOCTH TIO-
SBIICHUS] OTPAKEHHOT'O CUTHAJA (9X0), B pe3yJbTare KOTOPOTro TOBOPAIINIl AOOHEHT CIBIIIUT
CBOM rojoc ¢ 3aJIep:KKOi, paBHOM BpeMEHU IPOXOXKICHUS CUTHAJIa K IpyroMy aOOHEHTY U
obpatHo. [TpuunHOII BO3HMKHOBEHUS 5Xa SBISETCS HECOBEPIIEHCTBO YCTPOWMCTB IMepexona
YEeTBIPEXIIPOBOIHOM cUCTeMBbI «IHMapcaT» K ABYXMPOBOAHBIM Tele()OHHBIM JTHHUSIM, C KO-
TopbIMU MOKeT ObITh coennHeHa bC wim CC. J|yist ycTpaHeHus 3Xa MPUMEHSIIOT 3X03arpaiu-
TeJb, KOTOPBIM paboTaeT cieayromum oOpa3oM. [Ipu nepenade yactb dHEpruu, NocTynao-
mas uepe3 auddepennnanpayo cuctemy [C, OTBETBISETCS B yCHIUTEIb-BBIIPSIMUTEND
V]I, KOTOpBIN BBIAAET HANPSIKEHUE Ha 3arpakaarollee yCTpoicTBo 3V, 3aKkphIBaollee LENb
oOparHoro HampapieHus. Takoil e sX03arpaJuTeNb MOXKET UCIIOIb30BaThCA M HA MPOTUBO-
MIOJIOKHOM KOHIIE KaHaJja.

Jlnst ycTaHOBICHHS 110 MHULIMATHBE Oepera ayIuiekcHou TenedonHoit ca3u bC, momyuns
3arpoc OeperoBoro aboneHTa, nocwimaer KCC 3ampoc no ¢gopme, n300pakeHHON Ha puc.
2.3. 3arem KCC na3znauaet Homep kanajna u coodbmaer ero CC u bC no o6memy kanainy BY
o Toii ke dopme. [Tocie storo CC u BC HacTpamBaroTcsi Ha Ha3HAYCHHBIM KaHAT U OOMe-
HUBAIOTCSl CUTHAJIaMU JUCTAHIIMOHHOTO yIpaBleHUs, Habopa HOMepa U TOHAJIHHOW CHUTHA-
mu3anuu. Jlanee cnemyeT pasroBop (mepenaya AaHHBIX, (AKCUMUIIE U T. [1.), 0 OKOHYAHUU
KOTOPOTO TPOUCXOIUT 0OMeH curHasiamu ot0os u yBenomieHue KCC 06 okoHYaHUU CBSI3H.
YcraHoBneHHE MYTJIEKCHOM Telne(QOHHON CBS3M MO WHUIMATHBE CyAHA MPOUCXOIUT aHAaJO-
TUYHO, OTJIMYKE JIMIIh B TOM, YTO MEepPBOHAYAIbHEIN 3anpoc Ha BC noceutaer He GeperoBoii
abonent, a CC. Ilepenaua Ha CyTHO CUMILIEKCHOTO Tele(OHHOTO COOOIIEHUS OCYyIIeCTRIS-
etcst 6e3 BritoueHus nepenarunka CC u, cnenoBarensHo, bC He monydaer moaTBepKIeHUs
0 TIpHEeMe COOOIICHHUS.

Hexotopsie mogenu CC cucrembl «MHMapcaT-A» UMEIOT JOMOIHUTENbHBIE YCTPOICTBA
s nepenaun B HanpaieHud CC-BC MBOMYHBIX JAaHHBIX C KaHAJbHOW CKOPOCThIO R=64
KOut/c. B xaHane BBICOKOCKOPOCTHOW MeEpenauu AAHHBIX HCIONB3YeTCsl BBIJACJICHHAS IS
storo Hecymas, ®PM-4, BpeMeHHOe yIUIOTHEHHE WH(OPMAITH, CBEPTOYHOE KOIUPOBAHHE C
OTHOCHUTEIILHOM CKOPOCTHIO 7/8 U CKpeMOIHpOBaHHE.

dopmaThl KaJIpoB B JAHHOM KaHAJI€ CBS3U MO CBOEUM CTPYKTYpE CXOJIHBI C KaHAJIOM CHUT-
ganu3anuu tuna CC-BC.

B cucremarusupoBanHoM Buze ocHOBHBIE Xapaktepuctuku CCC «Muamapcar-A» npuse-
JIeHbl B Ta0I. 2.2.

Ta6nuna 2.2
Cranpaptel CCC «Mumapcam» «HMHamapcar-A» «HMumapcar-B»
1o0anbHast 1o0anbHast

3oHa obcnyxuBanms (75° 1o.1m.— 75° cn) | (759 10.m1.— 75° c.m.)

Oo6mbexTs pazmenienus CC (3C) cyna cyna

peyb, dakc, Tenekc, me- | peub, (hakc, Teaeke, me-

Yenyru cBa3u
penada JaHHbIX penada JaHHbIX
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Yactotusiii nuanazon CC (3C)
— Ha npuem, MI'q
— Ha nepenaqgy, MI'n

1535...1543,5
1636...1645

1530...1548
1626...1647,5

Tun antennsl 3C U ee pa3Mepbl

3epKajio, JUaMeTp

3epkaino, nuamerp 0,8 M

(0,8...1,2) m

DddexTuBHO-U3ITyHaeMas MOITHOCTh
3C (OUUM), nbBT 36 33
Ho6potaocts 3C (G/T), nb/K —4 —4
YacTOoTHBIN pa3HOC KaHAIOB, Kl 11 50 20
CxkopocTs nepefays UHGOpPMAILIUU TTPH

— TenedoHHOH cBsA3H, OUT/C — 16000

— (haKCHMUIILHOM CBsI3H, OUT/C 24000...96000 2400...9600

— Tiepenave IaHHbBIX, OUT/C

9600, 54000...64000

16000, 54000...64000

BYX B kanajne curHajiu-

CBEPTOU. KOJ C OTHOCHUT.

Komuposarue 3a1UU ckop. 1/2 mu 3/4
Bun monymnsiiuu B kaHane nepeaadu YM/OM-2 ODM-:
peun/TaHHBIX
Merton nocryna M/IHP/OKH M/1IHP/OKH
O6mras macca xomruiekra CC (3C)
— MOPCKOHW BapHaHT, KT 81...121 110
— TOPTAaTUBHBIA BapUAHT, KT 32...48 30...75
[Torpebnsemas CC (3C) MOmHOCTD MpH|
— nepenade, Br
— Ipu npueme, Bt 450 105
110 28
Hampsixenue nutanus CC (3C)
— OT CeTU MEPEMEHHOTO0 TOKa, B 220£10% 220+10%
— OT CETH IOCTOSHHOTro ToKa, B — 10...34
Ta6aputer CC (3C), oM’ 161x14%0x1430 (mop- | 70x60x30 (Mopckoii Ba-
CKOM BapuaHT) PHUAHT)

[Ipononxenue tabaunspl 2.2

Cranpaptel CCC «Mumapcar»

«Aamapcar-A»

«HMumapcar-B»

Knumarudeckue ycnoBus QyHKIIMOHH-
poBanusi CC (3C)

— TeMIieparypa OKpyX. Cpelibl,

— BJQXHOCTb

or —40°C no +55°C
95% npu 40°C

or —25°C no +55°C
95% npu 40°C
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CrouMocCTb 3a yCIIyTH CBA3U

— tenedoH, (6...10,2) mon/mMuH (5...8) mon/mMun
—  TeJexc, (3,2...3,6) non/mun (3,2...3,6) non/mun
— (axe, (6...10,2) mon/muu (5...8) mon/mMuu
— mepenaya JaHHBIX (6...10,2) mon/mMuH (5...8) mon/mMun
. RS 232C, X. 25, X. 400,| RS 232C, X. 25, X. 400,
Murepgeiicer CC (3C) Tenekc, TOOIIL Tenekc, TOOII
KonudecTBo aOOHEHTOB 10 MPOTHO3Y 10000 20000

Ha 2000 1.

2.3. CucreMma cnyTHMKOBOM cBA3n «MNHMapcar-B»

B pesynbrate coBepmienctBoBanus CCC «Mumapcar-A» («Crangapt-A») ¢ 1993 roga B
skcrutyarauuto BBeaeHa CCC «Mumapcar-By» («Crannapt-By»), koTopast npenHazHaueHa 1yis
oOecrieyeHHsl Takux ke yciyr cBssu, kak U B CCC «Mumapcar-A», a UMEHHO: I Tene-
(hoHHOM, TeneKCHON, (PaKCUMHUIBLHOM CBSI3U, MEepEIayu JAHHBIX M COOOIIEHUHN THUIA TPYIIIO-
Boro Bb3oBa. CCC «Mumapcar-B» peanmm3oBana Ha ocHoBe CP, pasmenraemsix Ha MC3 nep-
BOTO ¥ BTOPOTO MOKoJieHui, u mosepHusznpoBanubix CC (3C).

Crpykrypa CCC «Mnmapcar-B» unentnuna ctpykrype CCC «Muamapcar-Ay». Otinuu-
teabHOM ocobeHHocThI0 CCC «MHMapcar-By» siBnsiercs mepexon K 1udpoBoil oOpaboTke
uHbopMaIUK Mpu 00ecTedeHnH BceX BUAOB Ycayr cBsi3u. [Ipu BeiOOpe MeTonoB nudpoBoii
obpabotku ns nocrpoenus CCC «Muamapcar-B» npeciieqoBaauch Takue e, Kak MOBbI-
IIEHUE MPOIYCKHOW CIIOCOOHOCTH M HAJIEKHOCTH CBSI3M, YHU(HUKAIMS NPUHLMIIOB IO-
CTPOEHUS U TIOBBIIICHHE YPOBHS TE€XHOJIOTMYHOCTH amlaparypHON peanu3aiuu. YBelude-
Hue nponyckHoi cnocooHoctn CCC «Mumapcar-B» nocturaercs 3a cuer NOBBIIEHUS -
(hEeKTUBHOCTH MCIIOIB30BaHUS MOIIHOCTH M3nydeHus CP u yacToTHOro pecypca makeTHOTO
pekuma paboThl ¢ aKTHBALMEH KaHaja rnepegadl peuyeBbIM CUTHAJIOM.

[Ipu pabore CCC «Mumapcar-B» co BropsiM nokosniearemM C3 BbIieIeHHBIE YaCTOTHBIE
nrarna3oHsl paciupensl o cpaBHeHuto ¢ CCC «Mumapcar-Ay.

HanpaBnenue nepenauu Yactora, MI'n
CC-UC3 1626,5 ...1647,5
NnC3 -CC 1530 ...1548
bC -NC3 6425 ...6443
NC3 -bC 3600 ...3623

OcHOBHBIE MapaMeTpsbl, xapakrepusyromnie suepretuxky paauoauHuii CCC «Muamapcar-
By, nns CP ycranosnennsix Ha IC3 BTOporo nokojeHusi, MpuBeAeHbI B Ta0. 2.3.

Tabnuma 2.3
BC-UC3 HUC3-CC CC-uCc3 HUC3-bC
ITapamerp npu npu npu npu
e=5° e=5° £=10° e=5° £ =10° e=5°
£, ITn 6,42 1,54 1,54 1,64 1,64 4,2
PG, nbBT 57,0 17,0 14,0 31,0 31,0 4,7

38



Ly, 1B 200,9 188,5 188,4 189,0 188,9 195,9
L, 1b 0,4 4,9 2.2 0,4 0,2 3.4
GJ/T;, iB(K™) —14.,0 —4,0 -3,7 -12,5 ~12.4 30,7
P./Ny, nBI'y 70,3 52,7 50,3 57,7 58,1 58,3
P./Iy, nbI'n 65,1 — — 67,6 68,0 —
PJ(Notlp), nbl'|  — 479 48,0 — — 52,0

[ToBbiienne >pGEKTUBHOCTH MCIOIBb30BaHUS MOLTHOCTH u3nydeHuss CP u gactotHOrO
pecypca gocturaercst Onaronapsi IPUMEHEHHUIO YEThIPEXIO3UIIMOHHON (a30BOM MaHUIYIIS-
un ®M-4, ananTUBHOTO KOAMPOBAHUS M JEKOIUPOBaHMS 10 BUTepOM ¢ MpsiMBIM HCIIpaB-
nenueM omnOok /11/. JlanHble Mepbl 00eCneunBarOT SKOHOMUIO MOUTHOCTH u3iydeHus CP
okoJio 5 1b, a TakKe yMEHBIIEHHUEe YaCTOTHOTo pa3Hoca kaHainoB 10 20 k' npu coxpaHeHuu
KauecTBa INepeadd PeyeBbIX CUTHAJIOB, SKBHUBAJIEHTHOTO KadecTBy, nosydyaemoMmy B CCC
«Bmapcar-A».

ITpu nepexone B CCC «Mumapcar-B» k ucnons3oBanuto CP, yCTaHOBIEHHBIX HA CITyTHU-
KaxX BTOPOTO MOKOJIEHUs, IPOIYCKHasi CIOCOOHOCTh BO3pacTaeT B 2,5 pa3a U COCTaBIISIET MO-
psnka 750 TenedOHHBIX KaHAJIOB.

s obecnieueHust Bcex MEPEUUCICHHBIX BBILIE YCIYT CBSI3UM HEOOXOAMMO HCIOJIb30BaTh
el Habop HU(POBBIX paAMOKAaHAIOB, CTPYKTYpa B3aMMOJCHCTBHA W HOMEHKJIATypa KO-
TOPBIX IPEJCTABIEHbI HAa PUC. 2.7, T IPUHATHI clenyromue o0o3HaueHus:: 1 — pajauoka-
Han KCC-CC; 2 — pamunokanan CC-KCC; 3 — paaunokanan KCC-bBC; 4 — paanoxanan bC-
KCC; 5 — kanan curnamm3anuu CC-bBC; 6 — kanan curanmszanuu bC-CC; 7 — kaHai ne-
penaun nanHbix CC-BC; 8 — kanan nepenaun aanHbix bBC-CC; 9 — kanan TenedoHHOM
csi3u CC-BC; 10 — kanan renedonnoit csizu bC-CC.

BC uepes cBou untepdericel odbecneunBaet cBsi3b CC ¢ a0OHEHTaMU pa3IMYHbIX Ha3eM-
HeIX cereit: Tenedonnoit (TPOII), nepenaun nanubix (CII), nHTErpanbHOrO 00CTYKUBA-
aust (LICHO) u «Tenexcay.
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Puc. 2.7.

B pesynprare yHHUpUKaIMN HOMEHKJIATypa paJloKaHaJIOB MOXET ObITh mpejacTaBicHa 4
KJIaccaMH:

— o0mue KaHajbl, K KOTOPBIM OTHOCATCS Takue kaHaibl, kak 1 (KCC-CC), 3 (KCC-BC),
4 (BC-KCC), 6 (bC-CC);

— xanainbl curnanuzaiuu 2 (CC-KCC), 5 (CC-BC);
— KaHaJbl epefavyn JaHHbIX, Tenekca u pakca 7 (CC-bC), 8 (bC-CC);

— xkananbl Tenedonnoit ceszu 9 (CC-BC), 10 (BC-CC).

O6mue xaHanbl QyHKIMOHUPYIOT Ha ()MKCHPOBAHHBIX YACTOTaX M MpeIHA3HAYEHbI IS
nepenaun nHGopManuu o cocrossHuu U pecypcax KCC u BC, a Taxxke mHbopmaruu s
yTpaBJICHUS CBSA3BIO M KOHTPOJIS KauecTBa ee oocmyxuBanus. [lepenaya nHpopmanuu ocy-
IIECTBISIETCS JIBYXIO3MLIIMOHHON (a3zoBoii Manumyssiuedn ®M-2 ¢ KaHaJIbHOH CKOPOCTHIO
R=6 Kbur/c, ¢ ucnonp30BaHUEM BPEMEHHOTO YIUIOTHEHHSI, CBEPTOYHOTO KOAUPOBAHUS U OT-
HOCHUTEIBHOM CKOPOCTHIO 1/2 1 monocoi mporyckanus pajauokanana, pagaoit 10 xI'.

dopwmar kaapa obmiero kanana ces3u CCC «Muamapcar-B» npuBonutcs Ha puc. 2.8, rie
CunxpC — cunxpocinoo; U1 — undopmanumonnoe noie; HK — Homep kangpa B anek-
tporHOU Aocke o0bsBieHnit KCC (bC); C — curnanuzanus, CU — cioyxebHas nHbopMa-
uust; UK — undopmanmoHHble KaHabI.

HnutensHocth Kaapa Ty cocrasisier 0,264 c. [laker CC coctout u3 32 OUT U mpeaHa-
3HadeH JuIst obecnieueHus KaapoBoi cuuxponuzanuu. [laker HK coctout u3 8 out u npen-
Ha3HA4YeH /JIs YTOYHEHHs] MPOCMOTpa MO3UIINNA, MPUBOJUMBIX Ha Pa3IUYHBIX CTPAHULIAX
anekTponHoi nocku oobsBieHnit KCC (BC). [Taketr C coctout u3 96 OUT U 110 CBOEH CTPYK-
Type UMEET CXOJICTBO ¢ nakeToM C, AeTann3upOBaHHbBIM Ha puc. 2.3.

[Taker CU coctout u3 96 6ut, pa3dbuThix Ha 16 BpeMEHHBIX OKOH MO 6 OUT AJs nepenadn
tenerpadusix 3HakoB. [lanee B UIT pacnonoxkeno 6 MK mo 96 OuT Kak1blil, B KOTOPBIX I1€-
penaercsa uHbopManus s YIpaBieHUs CBA3bI0 KOHKpeTHBIX CC M KOHTPOJIA €€ KayecTna.
Kananbl curHanmzanum, Tak ke, Kak U oOIIre KaHaibl, (yHKIMOHUPYIOT Ha (DUKCUPOBAH-
HBIX YacTOTax M IpeJHa3Ha4YeHbI JJIs 3alpoca CBA3M C COOTBETCTBYIOIIMMHU aOOHEHTaMHU
CCC «Humapcar-By. Ilepemaua nnpopmarmm oCymecTBISICTCS Ha OCHOBE HCIIOJIB30BaHUS
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OTHOCHUTEINIbHOM YeThIPEeXMO3UIMOHHON (a3zoBoil Manumynsiuuun ODM-4 ¢ kaHaIbHOU CKO-
poctbio R=24 KOut/c, a Takke BpeMEHHOTO pa3/esICHHsI CO CIIyYallHbIM JOCTYTIOM HJTH TaK-
TipoBanHoii AJIOXO, cBepTOYHOro KOIMPOBAHHS C OTHOCUTENBHOM CKOPOCTBIO 1/2 1 mo-
JIOCOM MpOMyCKaHus paauokaHana, paBHou 20 kl'm.

T,
Mocne CuHxp un CuHxp
KOANpOBaHWSA C C
\ \ \
s/
s
\ 32 6uta \1552 6uta ;32 buta
/ AN
/ AN
/ M.K N
/ r \
Oo
KOLMPOBaHUSI HK C cu 1 2 3 4 5 6
\ \ \ \ \ \ \ \ \
% U
8 6ut \ 96 but 96 6ut 96 6ut 96 6yt ——\ 96 6ut 96 6ut 96 6ut 96 6ut
/ T
7 TT—
// BpemeHHble okHa \\\\\\

1 2 3 4 5 6 7 8 9 10| 11|12 13| 14 | 15| 16

\ \ \ \ \ \ \ \ \ \ \ \ \ \ \
\6 6MT\6 614* 6 6MT\6 6MT\ 6 6wk6 GMT\G GMT\ 6 6141\6 614*6 6147\6 GMRG 6MT\6 6MT\6 6wk6 6147\6 6ut

Puc. 2.8.

®opwmar kazapa ka"ana curHanuzanuu CCC «Mumapcar-B» npusonurcs Ha puc. 2.9, rie
[Ip — mpeambyna; CuaxpC — cunxpocioo; UIT — undopmanmonnoe none; [1b — mnpo-
Bepounblie Outhl; [1]] — mone gannbix; T — Tenekc; Un — uaentudukarop.

Kanp umeer nnurenbHOCTh Ty, paBHYIO 2,376 ¢, pa3Out Ha 16 BpeMEHHBIX CETMEHTOB,
KaX/1blil U3 KOTOPBIX UMEET UHTepBall 15=148, 5 Mc. BHyTpH Ka)k10ro BpeMEHHOIO CErMEH-
Ta NEepenaeTcsl MakeT JUIMTENIbHOCThIO 1,=86,3 MC, KOTOpBIM MO CBOEMY COCTaBy HUMEET
CXOJICTBO C COOOIIEHUEM 3arpoca, mpuBeneHHbIM Ha puc. 2.4 st CCC «Mamapcar-Ay.

Jlns opraHM3anu TEJIEKCHON CBA3M OJUH W3 NAKETOB pa30MBaeTCs HA JiBa BPEMEHHBIX
OKHA JJIUTENIBHOCTBIO 13=74,25 MC, BHYTpH KOTOPBIX pacIojararorcs MakeThbl JUIMTEIbHO-
cteio 17=33,2 mc. Kaxaplii U3 JaHHBIX [IAKETOB UMEET CTPYKTYpPY, CXOJHYIO C ITAKETaMHu B
JIPYTUX BPEMEHHBIX CETMEHTaX, U OTIUYAETCS TOJIBKO KOJIUYECTBOM OUT OTIENIbHBIX COCTaB-
JSIOUIHUX.
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Kananbl nepenaun 1aHHBIX, Telekca U (pakca GyHKIIMOHUPYIOT HA BBIICICHHBIX JJIs KOH-
KpPETHBIX CEaHCOB CBSI3M HECYIIMX YacTOTaxX U MpeAHa3HayeHbl A1 0OMEHa COOTBETCTBYIO-
et uapopmanueit mexy abonenramu CCC «Mamapcar-By.

[lepenaua uHGOPMAIIUU OCYIIECTBIACTCS HA OCHOBE HcMoNb30BaHusT ODM-4 ¢ kaHaAb-
HOM cKopocThio R=24 KOuT/c, CBEpTOYHOTO KOJUPOBAHUSI C OTHOCUTENBHON CKOPOCThIO 1/2
npu opranuzanuu cBa3u B CCC Ha 0CHOBE MHOTOCTAHLIMOHHOTO JJOCTYIA C YaCTOTHBIM pa3-
JICJICHNEM KaHaJIoB, OpraHu3alueil OJHOr0 KaHajla Ha Hecyllleld U NpeJoCTaBIEHUEM KaHa-
10B 1o Tpedosanuto (MIUP/OKH/OKT) u nonocoii mponyckanusi paguokaHaia, paBHoi 20
Kl 11

®opmar kagpa kaHana nepeaaun gaHHbIXx B CCC «Mumapcar-B» npuBoguTcss Ha pucC.
2.10, toe Ilp — mpeamOyma; CuaxpC — cunaxpocnoBo; U1 — uHpopmMamoHHoe mosne;
[IKC — naxket xaapoBoi cunxponuzauun; C — curnanuzanus; [IOC — naker okoHYaHuUs
ceaHca cBs3u; I1]] — makeT 1aHHBIX.

Kagp nmeer mmurenbHOCTh T3=80 mMc u coctout u3 UII u KC. UII coctouT u3 yeThipex
MIAKETOB, KayKJbI U3 KOTOPBIX COCTOUT U3 AByX KomnoHeHT: C u [1J]. B Hauane kaxnoro ce-
aHca 3a cuet nepeaayu [IP ocymiecTBisieTcss CHHXpPOHMU3AIMS IO HECYLIEH M TaAKTOBOM 4ac-
ToTaM. /{151 MCKIIIOUEeHMs SIBJIEHUN MPOCKaIb3bIBaHUS KaKIbplid Kaap 3akanuumBaetcs [IKC.
Kanansl TenedoHHOM CBSI3U UMEIOT BBICOKYIO CTETICHh YHH(DUKAIIMK ¢ KaHAIAMH TIepeadn
naHHbIX. Hanbomnee CyIecTBEHHOE OTIMYME COCTOMT B YMEHBIICHUH H30BITOYHOCTU TIPH
KOJUPOBAHUM U TEPEX0/ie K OTHOCUTEIBHON CKOPOCTU KOAMpPOBaHUS 3/4, uTo 00yCIOBIECHO
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0oJiee HU3KUMH TPEOOBAHUSIMH K BEPOSATHOCTH OIIMOOYHOTO PEIICHUs Ha OJIUH OWUT MpH Tie-
penade peueBoit nHGopMaIUK.
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®opmar kaapa tenedonnoro kanana B CCC «Mumapcar-B» npusenen Ha puc. 2.11, rae
[Ip — mpeambyna; CunxpC — cunxpocnoso; UIT — unpopmannonnoe noie; [IKC — ma-
KeT KaJpoBoil cuHxpoHusauu; C — curnanuzanus; [I0OC — nakeT okoHYaHuUs ceaHca CB-
3u; [1]] — makeT JaHHBIX.
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B cucremarusupoBanHoM Bujie ocHOBHBIE xapakrepuctuku CCC «Muamapcar-B» npuse-
IeHsl B Ta0I. 2.2.

2.4. CucreMma CnyTHMKOBOM cBA3n «MHMapcar-C»

C 1991 roga ¢pynkumonupyer CCC «Mumapcar-Cy», KoTopas npenHazHadeHa Jiisi 00ciy-
JKUBaHUS a00OHEHTOB, Pa3MEIIAIOIINXCS Ha MaJbIX CyAaX, Karepax, sSXTaxX U T.II. Pa3IndHBbIX
HA3eMHBIX TPAHCHOPTHBIX CPEICTBAX BJIAIU OT PETHOHOB C Pa3BUTON HHOPACTPYKTYpoOii
CBSI3H.

Crpykrypa CCC «Mumapcar-Cy» unentuuna ctpykrype CCC «Muamapcar-Ay». Ominuu-
tenbHON 0cobeHHOCThI0O CCC «Mumapcar-Cy» SBIsSeTCsl HCIOIb30BaHKUE O0IETYeHHOT0, Ma-
JorabapuTHOrO, OTHOCUTENBHO Hegopororo Tepmunana (CC) ¢ Manoi MOIIHOCTBIO MOTPeO-
nenus snekTpodHeprun. Cozmpanue takoit CC mpUBOAUT K HEOOXOAMMOCTH CHUKCHUS H3ITY-
4aeMOM MOIIHOCTHU TepeAaTyuKa U UCTIOIb30BAaHUsl HEHAIIPABICHHOW aHTEHHBI, YTO JCJIaeT
HanpsOKEHHBIM dHepreTrueckuit 6ananc B paauonunuu CC-CP.

B CCC «Muamapcar-C» mist oGecriedeHus: SHePreTUUeCcKoro 0ajgaHca BCeX paJHOIMHUMH,
MIPH KOTOPOM JIOCTUTAETCS HEOOXOIUMBIN YPOBEHBb JOCTOBEPHOCTH IEeperaBaeMoil HHQOp-
Malli¥, MPUXOTUTCS HAKIAbIBATh CYNIECTBEHHBIC OTPAHUYCHHUS Ha TIOJIOCY MPOIYCKAHHS
paarokaHaja, CKOpOCTh Mepeaadr UHpOopMalnu, a TaKKe MPUHITh TaKHe MEphI, KaK KO-
poBaHue ¢ nepeMexxeHueM /11/ u MHOTOKpaTHOU nepenadelt HOOPMAITMOHHBIX KaJIpOB IO
3arpocy bC B ciyuae uckakeHus HHGOpPMAIIUU BO BpeMs CEaHCa CBSI3U.

Ouepreruueckue 3arpyaHenus: npu peanuzauu CCC «Mumapcar-C» cka3blBalOTCs Ha
HOMEHKJIaType MPEA0CTABISEMBIX YCIYT CBS3U, CPEIU KOTOPHIX OCTAIOTCS:

— TeJIeKCHAs CBSA3b JUIA Nepeadyn COOOMICHNH ¢ KOMMYTAaIeH, epenprueMoM 1 HaKoT-
JIEHUEM 4Y€pe3 HAa3eMHBIE CETH KOMMYTAllUU NAKETOB U cucTeMsbl «Teneke» n «nek-
TPOHHAsSI [TOYTAY;

— Tmepenada COOOIICHUH OT «CTAHIINH K CTaHIIMN», MUHYS Ha3eMHBIC CETH CBSI3H;
— ompoc aODOHEHTCKHUX CTAaHIMH U (POPMATN30BaHHBINA COOpP JAHHBIX;

— mepenaya cOOOIEHHH IPYIIOBOTO BHI30BA U 3JIEKTPOHHBIX COOOIICHUIA.

OcHOBHBIE MapaMeTphl, Xapakrepusyroue sHepretuky paauonuaniit CCC «Mumapcar-
C», nns CP, ycranosnenusix Ha MC3 BTOpOro MOKOJICHUS, IPUBECHBI B Ta01. 2.4.

Yacrorusiii nuanazon CCC «Mumapcar-C» coBnagaer ¢ 4acTtoTHbIM auanazoHom CCC
«Mamapcar-B». s obecnieuenust yenyr cBsazu B CCC «Muamapcar-C» TpebyeTcsi Habop
UQPPOBBIX PaTUOKaHAIOB, OAOOHBIN Habopy kaHayoB, ucnonszyemomy B CCC «MHMap-
car-B». Omimnuust cocrosat B ToM, uyTo B CCC «Mumapcar-Cy» OTCyTCTBYIOT Tele(pOHHBIE Ka-
HaJbl M KaHaJbl Mepeiayn JaHHBIX, a uHTepdeiichl odecneunBatoT cThikd Todbko ¢ CII/I u
cuctemont «Tenekcy. Obmue kanansl CCC «MaMapcar-C» 1o cBoeMy Ha3HAYEHHIO U OCO-
O6eHHOCTsIM (YHKIMOHUPOBaHUS cxoqHbI ¢ 00mumu kananamu CCC «Mumapcat-By. O6mue
kaHasel Tuna KCC-CC u BC-CC paGoratot B tuanazone yactor 1530...1548 MI'1, a o6mue
kaHasbl MexkcTaHoHHOoN curHanm3anuu bC-KCC u KCC-BC pabortaroT B quanazoHe dac-
toT 3600...3623 MI'1. Ilepenaua undopmaiuu ocymecTBisieTcss Ha ocHoBe @M-2 ¢ ka-
HaJIBbHOM cKkopocThio R=1200 OUT/C ¢ MCMIOIB30BAHNEM BPEMEHHOTO YIUIOTHEHHSI, CBEPTOY-
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HOTO KOJMPOBAHHS C OTHOCUTEIHHOM CKOPOCTHIO 1/2 mepeMekeHus W MOJI0COM MpOoITycKa-
HUs paavoKaHana, paBHoOM S Kl 1.

Tabnuma 2.4
BC-UC3 HNC3-CC CC-ucC3 HC3-BC
ITapamerp npu npu npu npu
g=5° g=5° g=5° e=5°
£, IT 6,42 1,54 1,64 472
PG, 1bBT 61,0 21,0 12,0 -19.,4
L, nb 200,9 188.5 189,0 195,9
L, nb 0,4 2.5 0,4 2,2
G/T;, I[B(K'l) —14,0 -23,0 -12,5 30,7
P./Ny, nbI't 74,3 36,7 38,7 43,5
P./Iy, nbI'n 55,8 — 45,8 —
P./(Notly), nbI't — 34,5 — 34,5

dopmar kaapa obmiero kanana cBsizu CCC «Muamapcar-C» npuBoautcs Ha puc. 2.12, tae
[IKC — pacnpenenennas 4acTh nmakeTa KajapoBoi cuHxponusaiuu; CU — ciyxeOHast uH-
dopmanus; U1 — urdopmanmonHoe nosie.

Tk,
1 naket 2 naket 3 naket 64 naket
r A \ 7 A \ 7 A ) ) (e
{
MKC (017 MKC cu MKC (017] MKC (017
\ \ 88
\ 2 6uta \ 160 61T
10 368 6ut
Puc. 2.12.

JnurenbHocth Kanpa Ty cocraBisier 8,64 c. Kaxnawiil kanp cocrout u3 64 makeros, B
Ka)XX/IOM U3 KOTOpbIX uMmeercs 162 Outa. IlepBble nBa makera Kajpa SBISIFOTCSI ONIOPHBIMH,
MOCKOJIbKY B HUX IEpelaroTcsi OIJUIeTeHHU, OMMCHIBAIONINE CTAaTUCTUYECKUE SKCILTyaTallu-
OHHbIE XapakTepucTuku oouero kaHana ca3u A KCC wim BC. OcranbHble MakeThl B Kaj-
pe HCTONB3YIOTCA Ui TIepeadn pa3nuyHoi nHpopmaimu. B kananax curnanmzamuun CCC
«Muamapcar-C» nepenada uHbopMaImy ocyliecTBisieTcs Ha ocHoBe @M-2 ¢ kaHanmbHOM
ckopocThio R=1200 6ut/c ¢ ucrnonp3oBaHueM Takux pexxuMoB MJIBP, kak cimydaitHbiii goc-
Tyn, TaktupoBaHHas AJIOXA ¢ pe3epBupoBaHHEM U 0€3 pe3epBUPOBAHUS BPEMEHHBIX CEr-
MEHTOB, CBEPTOUYHOTO KOAMPOBAHUS C OTHOCUTENILHON CKOPOCTHIO 1/2 M MOI0COi mpomycka-
Hus S x['o.
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dopmar kaapa kanana curHanmmzanuu CCC «Muamapcar-Cy npuBoautcs Ha puc. 2.13, rae
CunxpC — cunxpocnoso; UI1 — undopmarnmonnoe nosne; [1b — nposepounsie outsl; 311
— 3aIUTHBIA IPOMEXKYTOK.

Tk,
1 BPEMEHHbI CEerMmeHT i BPEMEHHbIN CErMEHT 28 BpEMEHHbIN CErMEHT
¢ ¢
CuHxp Cuhxp CuHxp
nn ne| 3n c umn M| 3 c nn ne| 3n

- 0
\ \ \ \ 88
(
\64 6MTa\240 our \12 6MT\54 buta

Puc. 2.13.

JmurenpHOCTh Kaapa Ty, coctabisieT 8,64 c¢. Kaxnblii kagp pa3out Ha 28 BPEeMEHHBIX
CEerMeHTOB. B KaxoM cermMeHrte nepenaeTcs ofuH cyokaap, cocrosmuii u3z 316 o6ur. Cyo6-
KaJIpbl B COCETHUX BPEMEHHBIX OKHaX pazneineHsl 311, mmrensHoCcTh KOTOphIX T3, paBHA 45
Mc. J{ns QyHKIMOHUPOBAHUS KaHAJIOB NEPEIayu JTaHHBIX B 3aBHCHMOCTHU OT BEJIIMYMHBI Te-
Kymiero Tpaduka BbIICIACTCSA pa3IudHOe KOJMYECTBO Hecymux dactot. [Ipu aTom mepempava
uHbOpMaIUN OCyIIeCTBIsAeTCS HA ocHOBe @M-2 ¢ HauanbHOU ckopocThio R=1200 6ut/c ¢
ucrnonb3oBanueM MJIBP, cBeprouHOro KommpoBaHUsI C OTHOCHUTEIBHON CKOPOCTHIO 1/2
MOJIOCOM mporyckanus S kI 1.

®opwmar kagpa ka"ana nepenadn gaaisix CCC «Muamapcar-C» npuBogurcs Ha puc. 2.14,
rne CH — cunxponunsanus Hecyuen; TC — TtakroBas cunxponuzauus; CuaxpC — cuH-
xpocnoBo; UIT — undopmarmonHoe mose.

Tey nTy,

¢ ¢

CUHXP CUHXP CUHXp CUHXP
CH| TC c mn c mn CH| TC o mn o mn

\ \ \ \ 22 22
\12 6MT\64 GMTa\ 8 out 1016 6ut
The

Puc. 2.14.

]_IJ'II/ITGJ'IBHOCTB KaapoOB B IAHHOM KaHaJIC SABJIACTCA HepeMeHHOﬁ

TK3:(N+1)TCK7

rne Ne {0, 4}, T—=1024 R=0,85 c. B kanpe MakCUMaJIbHOW JUTMHBI copepxkutcs 5120 owur.
[Tepen HauamoM KakIoro Kajpa mepenaercs npeamOyna, cocrosimas u3 nakeroB CH u TC.
MaxkcuManbHBIN pa3Mep COOOIIEHUS 32 OJJUH CEaHC CBSA3H TUTEILHOCTHIO

I =TT,
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rie Ty, Txe — MOMEHTBHI Ha4yaJia M KOHIIA C€aHCa CBSI3M, HE JIOJDKHBI MpeBbImarh 32 Koaiira.

B cucremarusupoBanHoM Buje ocHoBHbIEe xapakrepuctuku CCC «Mumapcar-C» npusene-

HbI B Ta0I. 2.5.

Tabnuna 2.5

Cranpaptel CCC «Muamapcam»

«HMuamapcar-C»

«HMumapcar-M»

30Ha 00CTyKUBaHUSA

rioOanbpHas
(75° ro.m.— 75° c.i1.)

rioOanbHas
(75° ro.m.— 75° c.1.)

O6wextol pazmenienus CC (3C)

MaJIbI€ CyJla U Ha3E€MHBbII
TPaHCIOPT

MaJIbI€ CyJla U Ha3E€MHBII
TPaHCIOPT

VYeayru cBsizu

nepenada cooomeHui

peub, (pakc, mepenada
JaHHBIX

UYactotnsiii nuanazon CC (3C)
— Ha npuem, MI'q
— Ha nepenaqdy, MI'n

1530...1548
1626,5...1647,5

1530...1559
1626,5...1660,5

Tun antenns! 3C u ee pa3mepbl

cnupaib, BeicoTa 0,42 M,

DAP, mnomans 0,65

makc. quametp 0,12 m Mx0,56 m

Db dexTrBHO-N3TydaeMass MOIIHOCTh
3C (OUUM), aBBT 15 27
Jooporrocts 3C (G/T), nb/K —23 —12
YacToTHBIN pa3HOC KaHAJIOB, K 11 5 10
CkopocTb niepenaun uHpopMaIu npu

— TeneOHHOU CBsI3U, OUT/C — 4800

— (pakCUMWIBHOM CBsI3U, OUT/C — 2400

— mepemaye JaHHBIX, OUT/C 600 2400

Konnposanue

CBCPTOY. KOJ C OTHOCHUT.

CBCPTOY. KO C OTHOCHUT.

ckop. 1/2 ckop. 1/2 u 3/4
Bun monynsiiuu B KaHae nepeaadn
peun/aHHBIX —/OM-2 OM-4/OM-2
Merton nocrymna Taktupos. AJIOXA OKH
O6mas macca komruiekra CC (3C)
— MOPCKOH BapuaHT, KT — 35
— TOPTaTUBHBIM BApUAHT, KT 7...10 9,5...22

[MIpomonxenue Tabnuusr 2.5

Cranpaptel CCC «Muamapcam»

«HMumapcar-C»

«Mumapcar-M»

[Torpebnsemas CC (3C) MOIIHOCTb ITpH
— nepenaude, Br
— 1pu npueme, Bt

95
12

100
20
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Hanpspxkenue nuranusa CC (3C)
— OT CeTH IEPEMEHHOr0 TOKa, B 110 (220)£10% 90...260
— OT CETH IIOCTOSIHHOTO TOKa, B 12...24 12

180x35x45 (moprarus-

TaGaputs: CC (3C), oM’ 30x20x15 )
HBI BapuaHT)

Knumarnueckue ycnoBus QyHKIHOHU-

poBanust CC (3C)

— TeMIeparypa OKpyX. Cpelibl, or —25°C no +55°C ot —25°C go +50°C

— BJIAXXHOCTb 95% npu 40°C 95% npu 40°C
CTouMOCTb 32 YCIYTH CBS3H

— Tenedow, — (5...6) mon/mMuH

— TeJeKC, — —

— daxc, — (5...6) mon/MuH

— mepemava JaHHBIX (2,2...2,8) monm3a 1 (5...6) non/mMun

Ko6ait
. RS 232C, X. 25, X. 400,

Uutepodeiicer CC (3C) RS 232C, X. 25, X. 400 TPOIL
KonruecTBO aOOHEHTOB IO MTPOTHO3Y
Ha 2000 T 40000 50000

2.5. Cucrema cnyTHMKOBOM cBA3n «MNHMapcaTt-M»

Cucrema «Mumapcar-M» («Crannapt-M») paspabarbiBajiach ¢ LI€JIbI0 00ecredeHus yc-
JYT Tpex/ie Bcero TeaeOoHHON CBSI3M Ha OCHOBE MCIOJIb30BAHMS KOMITAKTHBIX MOOUIBHBIX
3eMHbIX cTaHmui (3C) aboHeHTaMu, pa3MENIAIOIIMMKICS Ha MOPCKUX M CYXOITyTHBIX TOJ-
BIKHBIX 00BEKTAX, a TAK)Ke MHIUBUIyaIbHBIMU Nob30BaTensiMu. Cucrema «MlHMapcar-M»
BBEJICHA B dKCIUTyaTaluio B 1993 1. u B Hell Hapsiay ¢ TenedOHHON CBI3BIO MPEAYCMOTPEHBI
¢dakcumuibHas cBsi3b U nepenada naHHbiX. Crpykrypa CCC «Mumapcar-M» ueHTHYHA
ctpykrype CCC «umapcar-Ay.

Hcnonb3oBanue B «Crannapre-M» KoMmakTHbIX MOOMIbHBIX 3C moTpeboBajio IEenoro
KOMITJIEKCa Mep ISl JIOCTHUKEHUS HEOOXOMUMBIX IJi YCTOWYMBOW CBA3H DHEPIeTUUYECKUX
xapakrepuctuk paanonunuii 3C-CP u CP-3C. B cucreme «Mumapcar-M» HCHONb3YyrOTCS
CP, ycranoBinennbie Ha MIC3 BTOpOro M TPeThEro MOKOJIEHUS, 00JIATAIONINX MOBBIIICHHBIM
DHEPreTHYECKUM NoTeHIuanoM. C LEeNblo MOBBILIEHUS XapaKTEPUCTUK MTOMEXOYCTOWYUBO-
ctu cucteMbl «MHMapcar-M» moTpe6oBanoch Takke YMEHBIIEHHE IOJIOCHI MPOITYCKaHUs
ofHoro paaunokanana 10 10 kI'n. [IpuHnune! ynpasiaeHust JOCTYIIOM U IPOTOKOJIbI CUTHAIH-
3anuu B «Crannapre-M» cxomssl ¢ npuHATeIMU B «Cranaapre-By. [[ns obecnieuenus tene-
(GOHHON CBS3M W3-3a JABYXKPATHOTO YMEHBIICHHsI MOJOCHI MPOIYCKAaHUSl KaHala CBA3H B
«Crannapre-M» no cpaBHeHuto co «Cranaaprom-B» Bo3HHKIA HEOOXOIUMOCTH B MCHONb-
30BaHUM B CBS3U C YEM, MOSBUJIACh HEOOXOAUMOCTh IIEPEX0/Ia OT AJATUBHOIO KOAUPOBAHUS
K BOKOJIEpHOI1 06pabotke /10/.

OcHOBHbIE MapaMeTpsl, xapakTepusyromue sHepretuky paanonuauii CCC «Mumapcear-
My, nns CP, ycranosnenHbix Ha IC3 BToporo nokoneHusi, mpuBeneHsl B Ta0. 2.6. B cBs3u
C TeM, 4TO MO onTUMHUCTHYECKHM mporHo3am K 2000 r. komudectBo aboneHToB CCC «!H-
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Mapcar-M» moxeT cocTtaBuTh nopsaka 600 TeICAY, TO MPU MEPEXOEC K TPEThEMY IOKOJIE-
Huto IC3 yacToTHBIN qUana3oH JAOMOJIHUTEIBHO PACIIUPEH.

HanpaBnenue nepenauu Yacrtora, MI'n
CC-1UC3 1626,5 ...1660,5
NC3 -CC 1530 ...1559
bC -1C3 6425 ...6454
NC3 -bC 3600 ...3629
Tabnuma 2.6
BC-UC3 UC3-CC CC-uC3 HUC3-bC
ITapamerp npu npu npu npu
e=5° e=5° e=5° g=5°
£, IT 6,42 1,54 1,64 4,2
PG, nbBt 61,0 21,0 27,0 -19,4
L, 1b 200,9 188,5 189,0 195.9
L, nb 0,4 2,5 0,4 2,2
G/T,, iB(K™) —14,0 ~12,0 ~12,5 30,7
P./Ny, nbI'y 74,3 36,7 38,7 43,5
P./ly, nbI'n 55,8 — 45,8 —
Pr/(N0+]0), IIBFII — 34,5 —_— 34,5

Jns obecnieuenust npepoctasisieMbix CCC «Mumapcar-My» yciyr cBsi3u TpeOyercst Ha-
60p IU(PPOBBIX KaHAJIOB, HOMEHKJIATypa KOTOPBIX U CTPYKTypa B3aUMOJCHCTBHS aHAJIOTHY-
HbI Habopy HKU(POBBIX pagrokaHanoB, ucnoiaszyemomy B CCC «Mumapcar-By.

OO6mmmit kanan cesizu CCC «Muamapcar-M» unentuyen oomemy kaHaity cBsizu CCC «UH-
mapcat-By. Otinumne Mexay IpyruMu KaHaiaMmu B cTaHaaprax «B» u «M» o0ycioBieHbl B
OCHOBHOM CKOPOCTSIMM Iepefadu uHpopMmanuu u ¢popmaraMu KaJpoB. B kaHaie curnamu-
3anmuu CCC «Mumapcar-M» nepenada nHGOpManuy OCyIiecTBIsSETCS Ha OCHOBE HUCIOIb30-
Banuss OPM-4 ¢ kaHanbHOU CKOPOCThIO B KOUT/C, MOMI0OCOM mpomycKkaHus KaHaia, paBHOU
10 xI'11, cCBepTOYHBIM KOJUPOBAHUEM C OTHOCHUTEIBHOM CKOPOCThIO 3/4, ¢ 1OCTYNOM Ha Oc-
HOBE YaCTOTHOTIO pa3ZeJIEeHUs] KaHAJIOB, BBIJICIIEHUEM OJJHOTO KaHajla Ha HECYLIYIO U 3aKpel-
JIieHneM Hecyiel 3a kananom curHanm3anuu (MJIAYP/OKH) /10/.

®opmar kaapa kanana curHanuzanuun CCC «Mumapcar-M» mpuBonutcs Ha puc. 2.15,
rne CH — cunxponunsauus Hecymeil; TC — TaktoBass cuHxpoHuzauus; C — cursanmsa-
usi; CU — ciyxxe6Has unpopmarus; [IOC — nakeT OKOHUAHUS ceaHca CBS3H.
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Puc. 2.15.

Kanp nmeer nnutenbHOCTh 1x=240 MC M COCTOUT U3 YEThIPEX MOAKAIPOB, KaXAbIA U3
KOTOPBIX UMEET JUIUTENbHOCTh 13 =60 mc. Kaxkapiii moikaap COACPKUT MaKeThl CUHXPOHU-
3aIMM 110 HECYIICH U TaKTOBBIM 4acTOTaM, CUTHAJIM3AIMH U CITy)KeOHOW MH(POpMAINH, T10-
CJie 4ero HauymHaeTcsi nH(OpMaIlMOHHOE MoJie, pa30uToe Ha TpU WH(GOPMAIIMOHHBIX TAKeTa,
B K&KJOM U3 KOTOPBIX cofepxuTcs o 128 6ut. C uenbio yBenudeHus MpomyCcKHON croco0-
HOCTH U ’KoHOMHHU pecypcoB B CCC «Mumapcar-M» KaHan CUTHaJIM3alMd MOXKET OJHO-
BPEMEHHO UCTIONB30BATHCS IS TIepelaui JAHHBIX U TelIe(DOHHOM CBS3H.

s obecnieueHust Takoi yHU(UKAIIMKA KaHAIBI TIEpeAayyl NaHHBIX U TeIePOHHOU CBS3U
UMEIOT OJMHAKOBYIO CTPYKTYPY, MPHUHITUI JEHCTBUS M OCHOBHBIC MapaMeTpbl C KaHAJIOM
curHanu3anuu. GopMarel KaJpoB KaHAJIOB mepenadn JaHHbIX U TenedonHoi cBszu CCC
«Mumapcar-M» npuBeneHsl Ha puc. 2.16 u 2.17. CpaBHUTENbHBINA aHaIH3 POpPMATOB KaHa-
JIOB CUTHAIHM3AINH, MEePeIay JaHHBIX U Tele(OHHOM CBS3M MOKA3bIBAET, YTO MMEIOIIHECS
HECYIIECTBEHHBIC pa3uuns 00yCIIOBIEHBI crienn(uKol mepenaBaeMoi B KaHajgax WHOOP-
MaIli{ ¥ MOTYT OBITh YUTEHBI ITyTEM OPTaHHU3AIMHA COOTBETCTBYIOIINX PEKUMOB PabOTHI Ka-
Hana. B cucremarusupoBaHHoM Buae ocHoBHble Xxapakrtepuctuku CCC «Mumapcar-M»
MpUBEJIEHBI B Ta0M. 2.5.
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3. HUI3KOOPBUTAJIbHbIE CUCTEMbI CNYTHUKOBOM CBAA3U

3.1. MHOorocnyTHukKkoBas HM3KOOp6MTaJ1bHa$I CNcCtreémMma CBsA3m

«lFoHew»

Poccuiickass CCC «loHen» mpeaHa3HaueHa Jjsl 0OecriedeHus: nepeaayn nHpopManuu B

U(POBOM BHUIEC MEXY CTAIIMOHAPHBIMU U MOJBMKHBIMU a0OOHEHTAMHU U MOXET OBITh HC-

IIO0JIb30BaHA I IMECPBOOYCPCAHBIX 3aaaq I/IH(I)OpMaTI/ISaL[I/II/I B PCruoOHax, € B HACTOAIICC

BpEeMS OTCYTCTBYET HaJI€)KHAs CBA3b.

CCC «I'onen» obecneunBaeT NpeaOCTaBICHUE CAEAYIOUX YCIYT:

nepeaaya Jro0bIX TaHHBIX B IM(poBoit hopmMe — Teneke, TeKCT, n300paxeHue, oOMeH
uHpopManuel Mexay 0a3amMu JTaHHBIX, MEKIY KOMITBIOTEpaMH, COOp TeleMeTphye-
CKHX JAaHHBIX OT HEOOCIYXKMBAE€MbIX JaTYUKOB, OMPENCICHHE MECTOMOIOKECHHS TOA-
BI)KHBIX OOBEKTOB;

3aceKpeYrBaHKE T0JIb30BATEIbCKON HH(OPMALIUU 110 OTJEIBHOMY TPeOOBAHUIO 3aKa3-
YHUKa.

B CCC «T'onemny npeaycMOTpeHO JiBa pekruMa paboThI:

«QIIEKTPOHHAs T0YTa» C 3allOMMHAHUEM, XPAaHEHUEM B IaMATH CIIyTHUKAa MU IOCIE-
JyIolIei nepefadeit oab30BaTeNo (OTIPABUTEINb U MOJIydaTellb HE HAXOAATCSA B 30HE
PaZIMOBUIMMOCTH OJHOTO CITyTHHKA) U B OJIM3KOM K peajbHOMY MaciTaly BpeMeHH
(oTmpaBUTENH U MOTyYaTeNb HAXOAATCS B 30HE PAJMOBUAMMOCTH OJHOTO CITyTHHKA);

UCIOJIb30BaHNE B KOMOMHUPOBAHHBIX CETSAX CIyTHUKOBOM cBsizu ¢ momoinsio MC3 Ha
reocTanmoHapHoi opoute. B aTom cimydae BpeMst 1oCTaBKU HHGOPMAIUKA TPUOTHKa-
€TCsI K peaJIbHOMY.

K o6nactsam npumenenns CCC «l oHeI OTHOCATCS:

100abHas CBSI3b ¢ a0OHEHTAMHU, PACIOIOKEHHBIMU Ha TEPPUTOPUH CO CclIabopa3BH-
TOM HHPPACTPYKTYPOU CBSI3H;

nepeaya SKCTPEHHbBIX COOOLIEHUN 1 KoOpaAuHAaIMs padoT B palioHaX CTUXUMHBIX Oex-
CTBHIA;

nepeaaya MeIUIMHCKON HH(POPMAIINH;
cO6op nH(opMaIu OT HEOOCITYKMBAEMBIX JTATYHKOB;

ooMeH wuH(popManmelr MexIy Oa3aMH JaHHBIX H CBSI3b THIA «KOMITBIOTEP-
KOMIIBIOTEPY;

oOMeH Hay4HOU 1 00pazoBaTenbHON HH(pOpMaLIKe;

oOMeH J1e10Boi nH(popmaIuen.

Cucrema cBsI3U «l'oHemy npeaHa3sHavYacTCAa KakK JJIs1 UCIIOJIb30BAHUA BHYTPH POCCI/II/I, TakK

U 17151 IPEJIOCTABIIEHUS YCIYT 3apyOEKHBIM I10JIb30BATEIISAM.
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— WCIOJIb30BaHUE HEAOPOTUx mMmopraTuBHBIX 3C, HE TPeOYyIONMX CHeIHaTbHOU MOATO-
TOBKH IJIs1 BKCHJIyaTaLII/II/I;

- 6BICTpO€ Pa3BCPTBIBAHUC CUCTCMbI B SKCTPCHHBIX CUTYALUAX;
— HIpOCTad U ACHICBAA DKCIUTyaTallusd CUCTCMBbI;

— obecnieueHre 1100aTbHOM CBSI3M, BKJIIOYAs MOJSPHBIC 00JaCTH, M HAJIMYUE OOJIBIIIOTO
YHCia MOJIb30BaTEIICH;

— wucnonb3oBanue CP ¢ 06paboTkoit mHpopmaIyu Ha OOpPTY.
B coctraB CCC «l'oHem» BXOIUT TPU CETMEHTA:

— KOCMHYECKHI CETMEHT;
— cerMeHT 3eMHBIX cTannui (3C), 00CTy)KUBAIONNX PA3IMYHBIC KATETOpUN AOOHEHTOB;

— CErMEHT YIIpaBJIeHUS, COCTOSIIMN U3 IIeHTpa ynpasieHus cuctemoit (L{YC) u nenrpon
yIpaBieHus perpanciiuueii coodmenuit (LIYP).

Crpykrypa cuctemsl «l oHen» npuseneHa Ha puc. 3.1.

ncs 0 nCs

PC =] PC

—N
—{ B
LyP Knc | Lyp

Lyc

Puc. 3.1.

Cucrema cBsi3u «IOHEI) CTPOUTCS HA OCHOBE MCIOJB30BaHMS B KOCMHUYECKOM CETMCHTE
CHUCTEMBI HU3KOOPOUTAIBHBIX CITyTHUKOB-PETPAHCIISATOPOB, 0OECIICUMBAIONINX MTOTHOE, TJI0-
OaJIbHOE MOKPBITHE 3€MHOM TIOBEPXHOCTH (pHC. 3.2), BKIIIOUAs MPUITONISPHBIE 00JIacTH. ITO
JIOCTUTAETCS UCIIOJIb30BAHUEM 6 «KOJIEID», B KaXJ1I0M U3 KOTophix Haxoautcs o 6 UC3 CP, a
BCEr0 B KOCMHUYECKOM CErMeHTe ucnoibizyercs He Mmenee 36 MC3. HakioHeHne MiI0CKOCTH
«xonblia»y opoutsl — 83 rpaj. IlnockocTu «Komewm» pasHEeCeHbl Ipyr OTHOCUTEIBHO Apyra
Ha 30 rpagycoB MO JONTOTEe BOCXOZSIIEro ysna. Bricora opbutst — 1500 kM. I'pynmoBoit
BbIBOZl 10 6 MIC3 ocymectBisieTcs: paketoi-Hocutenem «Luknon» 3a onun nmyck. Macca
onnoro MC3 cocrasinset 225 k1. Cpok aktuBHOTO cyniectBoBanusa MC3 cocrapiseT 3-5 Jer.
Kaxnapiii IC3 umeer aBa CP ¢ 00pabOTKON W 3allOMHHAHWEM CHUTHAJIOB B JHAITa30HAX
300/400 MI'u u 1,5/1,6 I'T'u. ITapamerpsr CP: momuocts nepenatunka CP 2...10 BTt; my-
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MoBasi Temrieparypa npuemHuka CP — 200 K, kosddurnuent ycunenus anrennsl CP 0...3
b, eMKOCTh OOPTOBOTO 3aIIOMHUHAOIIETO yCTpoiicTBa 8§ MOauT.

Br16op opOuTansHO CTPYKTYpBI CAENAaH UCXOAS M3 PaBHOMEPHONW MHTEHCHBHOCTU Tpa-
(uka mo moBepxHOCTH 3emiiu (paBHOMEpPHOE OOCIyKMBaHUE IO Bcel 3emiie), MUHUMHU3a-
UK 4Yrcia CIIyTHUKOB, @ HAKJIOH Op6I/IT — HCXOAS U3 HAJIN4YHWA TPAaCC BBIBCACHUS. 21.]'[5[ (1)013-
mupoBanus «korneiy MC3 1enecooOpa3HbIM OKa3bIBACTCSI METOJ] OTHOBPEMEHHOTO BBIBEIC-
Hus Heckonbknx MC3 omHOM pakeToW-HOCHTENEM, TaK Kak TpeOyeT MEHbBIIUX 3arpaTr Ha
co3/laHue OpOMTAJILHOM TPYIIIUPOBKH M CHIKAET 3arpy3Ky CTapTOBOIO KOMILIEKca. 30Ha
oOciyxuBaHus, obecnieunBaeMas ongauM MC3, mpencrariser coO0H «IISITHO» HAa 3€MHOM
noBepxHocTH quameTpom 4300 kM.

CP xaxnoro MC3 pematot 1ieneByto 3a1aqy Mo peTpaHcisaiuyd nHGopManun Mexay ado-
HEHTaMU CHCTEMBI B PErMOHaX, 3aJaBaeMbIX Ha3eMHbIMH cpenctBaMu. Kpome toro, CP pe-
[IaeT 3a7a4y 10 PETPAHCIAINN HHPOPMAITUU, HEOOXOAUMON JIJIsi paObOThI CHCTEMBI CBS3H, a
TakKe MepeiaeT TeIeMeTpudecKyo nHpopMmanuo, HHPOPMAIUIO ISl TPACKTOPHBIX H3Me-
peHHIl M TpPUHUMAET KOMaHAHO-IPOTpaMMHYI0 WHGOpMAIUIO Ui yIpaBieHus paboToit
CBSI3HBIX U CITyKeOHBIX cucteM NC3.

T 1
0‘4--.

|
|
0 l, W/f/ a MC3

Puc. 3.2.

B cucreme cBs3u ucnonbdyercs Heckoibko Moauukaruii 3C B 3aBUCUMOCTH OT Tpebo-
BaHUI nmoTpebureneil. B paifonax, KOToOpble HE UMEIOT HA3eMHBIX CPEJICTB CBSI3U, HEOOXOIH-
MO 00€CIeUHTh MPSMOM TOCTYN a0OHEHTOB K KaHajaM. [ permeHus 9Toi 3a1a4u mpeaHa-
3HA4YCHBI:

1) manorabaputHsie (MMOPTaTUBHBIC) A0OHEHTCKUE TepMHuHaNbI (AT-M);
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2) cranroHapHblie abonenTckue Tepmunaisl (AT-C);

3) a0OHEHTCKHE TCPpMHHAJIbI, TPCAHA3HAYCHHBIC [JIA 3KOJOI'MYCCKOIO0 MOHHUTOPHUHIA

(7).

Yerseptsiii TN 3C — peruonanbhble cranuuu (PC), aBnstoTcs cTallMOHAPHBIMU U yCTa-

HaBIIMBAIOTCS B PailOHAX C Pa3BUTOM HHPPACTPYKTYPOH CBS3H.

OcHoBHbIe xapakrepuctuku 3C npuBeaeHs! B Ta0m. 3.1.

Tabmuma 3.1
TexHu4uecKne «AT-M>i Mo- «AT-C» cra- «IT» ’KoJ10- «PC> pe-
OMJILHBIN Ma- “ . THOHAJIbHAA
XapaKTePUCTUKHU HMOHAPHBII ru4ecKuit
Joradap. CTAHIUA
Jlnarra3zon 9acror, 3-K:312...315; | 3-K:312...315; | 3-K:312...315; |3-K: 1642.,5...1643.5;
MI 1 K-3:387...390 | K-3:387...390 | K-3:387...390 | K-3:1541...1541,9
CxopocTthb nepenayu, 4.8 9.6 4.8 64.0
Kout/c
MomHocTs nepe- 10 10 10 10
Jarunka, Bt
[IlymoBas Temnepa- 200 200 200 150
Typa, K
Bcerpoennoe niun
BBIHOCHOE BcTpoennoe
ADY BBIHOCHOC ’ (H_ITLIpB JUTAHOU BrinocHoe
(IOTHIPH AJTMHOM | AUAMETP 0,8 M
10 0,5 m)
10 0,5 M)
Bun Mmonynsuun DdM-2 DdM-2 DdM-2 OdM-4
BeposaraocTs 107 107 107 107
OIIMOKHU HA OUT
. . UYepes Ha3eMHbIE
I[OCTyH a00HEHTOB IIPISESS;(OI%KT HPEE?I/I{OI%KT ABTOMAaT. JIMHUM CBS3H,
’ ’ YPK/BPK, IIKT
BBon-BrIBOA HH- IIK tuna IBM | IIK tuma IBM [IK tuma IBM
dhopmarumn PC-AT, RS 232 | PC-AT, RS 232 PC-AT, RS 232
Macca, xr 3 10...15 10 60
AKKyMynaTop. | AKKyMyJsaTOp.
uTanme Garapen unu | OGarapen win | AKKymyssitop. | CeTs IepeMeH-
CETh MIEPEMEH- | CETh MEPEMEH- Oarapen HOI'O TOKa

HOT'O TOKa

HOI'0 TOKa

PC pemaror cienytomiye 3a1a4u:

LEHTPAaTopa» U «KOMMYTaTopay» WH(POpMALIUN);

(MapipyTH3aus COOOLCHH);

cOop M pacrpeseneHre M0 Ha3eMHBIM JIMHUAM CBSI3U MHPOpPMaUUHU ((PYHKIUH «KOH-

oOMeH OonbinMu oobemamu nHbopMarmu ¢ CP, Bkitodast 6a3sl TaHHBIX;

nepeperpancisaius uHpopmanuu, cHAto ¢ CP ¢ 1enpio yckopeHus ee JOCTaBKU
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— 0OMEH ¢ LIEHTPOM YTIPABJICHHUSI CUCTEMON TEXHOJIOTHYECKON HH(POPMAIIHEH.

C uenpio yCKOpEeHHsl TOCTaBKH UH(pOpMaLuU myTeM BeIOOpa OoJiee KOPOTKUX MapUIpyTOB
nepeaadyu COOOIIEHU HWCIIONB3YIOTCS IIEHTPHl YMPABICHUS PETPAHCIAIMEH COOOIEeHUH
(IIYP), B xauecTBE KOTOPBIX UCTIONB3yeTCs YacTh PC.

Hentp ymnpaBnenust cuctemort (LIYC) mpennasHadeH s oOecrieueHUs: SKCIUTyaTalllu
CCC u pemaet crneayronme 3aJauun:

— OCYUIECTBJISIET TUIAHUPOBAHUE U KOOPAMHAIMIO PadOT MO pa3BEepThIBAHUIO CUCTEMBI U
BOCIIOJIHEHHIO opOuTanpHOU rpynnupoBku CP;

— TPOBOAMT IUIaHUpOBaHHME HieMeHTOB cucteMbl cBs3u (CP, I[YP, PC komanmHo-
U3MEpUTEIIbHASL CUCTEMA);

— (opmupyet oTueTHYIO0 HH(POPMALIMIO O C€aHCax CBS3M, BKIOYask HHPOPMAIUIO MO OI-
JaTe 3a IPelOCTaBICHHbIEC YCIYTH;

— TepenaeT IUIaHbl ¥ HEOOXOAUMYIO TEXHOJIOTHYECKYI0 HH(OPMAIIUIO I 00ecTieueHus
pa6oter PC u IIYP;

— TPOBOIUT cOOp, HAKOIUIEHUE, 0OPa0OTKy M Tepeady B 3aMHTEPECOBAHHBIE OpraHu3a-
1K1 HHGopMaLuu 00 OKpyXkarollel cpele, CTUXMMHBIX OeICTBUAX U APYTUX UPE3BbI-
YalHBIX CUTyalUsX;

— TMPOBOJUT TPACKTOPHBIE U3MEPEHHUS U olpeseseT napameTpsl opoutsl MC3;
— TMPUHUMAET U aHATU3UPYET TelleMeTpuueckyto nHpopmaruio ¢ CP;

— ¢opmupyeT u nepeaaeT KOMaHAHO-NporpaMmHuyo nHdopmanuto Ha CP s ynpasie-
HHMS CBSI3BIO U 00ecrneunBaromuMu cucremamu MC3;

— ONCHHMBACT KA4€CTBO KaHAJIOB CBA3H U pa6OTOCHOCO6HOCTI) OJICMCHTOB CUCTEMBI CBs-
3H4.

Jlnsa pemienus ykazaHHbIX 3a71ad B coctaB L[YC Bxoast: BeruncauTenbHbiil nentp (BL),
komaHHO-u3MeputensHas cucrema (KUC) u nenrpanpias cranmus (L[C). LIC obecneunsa-
€T CBSI3b C HA3EMHBIMU CTAHIIMSIMU B 000MX 4acTOTHBIX Auana3zoHax (300/400 MI'tu 1,5/1,6
I'Tu), a Takxke ucnonb3yercs g KOOpPAMHALUMU paboThl cucteMbl «loHeI». YrnpapieHue
CUCTEMON MOXKET OCYLIECTBIISITbCS O OJHOIYHKTOBOW CHUCTEME, OJHAKO JJIsi MOBBIIIECHUS
HAJEKHOCTU (PYHKIIMOHUPOBAHUS CUCTEMBI IIpenonaraercs 3aaencrronars asa LY Ca, pac-
MOJIOKEHHBIX B OKpecTHOCTAX I. MockBbl U I. KpacHosipcka. J{ns obecrieuenus pyHKIIMOHU-
poBanus B cucteme «[onemn» 1 MiH. a0OHEHTOB HE0OX0AMMO HcToNb30BaTh Oosee 100 PC.

Cucrema «loHewy sBiIsSIETCS MHOTOCITYTHUKOBOM CHCTEMOM CBSI3M C MHOTOCTAHLIMOHHBIM
noctynoM Ha ocHoBe yacToTHoro (UPK) u Bpemennoro (BPK) pasznenenus kananos. Kana-
JBI TIpenocTaBisitoTes o TpedoBanuto aboneHToB (ITKT). Bee BeimeynmomsiHyThie 0cOOCH-
HOCTHM OpraHU3alliy CBSI3U IO CBOMM NPHUHIMIIAM HE OTIIMYAIOTCS OT OPraHMU3alMM CBSA3H B
cucreme «Mumapcary. Kaxasiit UC3 cuctemsl obecrieunBaeT paboTy MO 4YeThIpeM (yHK-
[IMOHANILHBIM KaHanaM. B cucreme «[oHery s nepenayu cooOmeHnit ncnonp3ytorcess OM-
CUTHAJIBI, a JJIsl TIOBBIIICHHS] HAaJIe)KHOCTHU CBSI3U — CBEPTOYHOE KOJUPOBAHHUE C JEKOAUPO-
BaHUEM 110 Burepowu.

MapxkepHblif KaHall pegHa3HadeH Juist onpeneneHus npucytctsus MC3 B 30He paanoBu-
JUMOCTH U CHUHXPOHHU3ALUU paboT OOPTOBBIX M HA3€MHBIX CPEACTB CHUCTEMBI, pabOTaeT B

56



pamunonuuaun «Kocmoc-3emsi» (K-3) B tuanazone 400 MI'1; co ckopoctsio 4,8 Kout/c. Yac-
ToTa MapkepHoro kaHana ans Bcex MC3 cucrembl onnHakoBa. Mcnonb3yeTcst BpeMEHHOE
paszzesieHne MapKepHbIX KaHaJloB pa3inyHbix MC3.

Kanan curnanuzanuu npeaHasHayeH JUis OpraHu3aliy J0CTyna B CUCTEMY, IO HEMY Tie-
penarTcs CUrHajibl 3armpoca OT a0OHEHTa W CHUTHAJIbl PEJOCTaBIECHUSI NH()OPMALIMOHHOTO
kaHana, ¢popmupyemsie CP. JIBycToponHmii kanan padoraet B auamnazone 300/400 MI'ny co
ckopocThio 4,8 Kout/c. CTpykTypa 3alpOCHOIO CUTHaja rapaHTUPYET 3alUTy CUCTEMBbI OT
HECaHKIIMOHUPOBAHHOTO AocTyna. KaHan curHanuszanuy uCnoib3yeTcs HEeHTPaaIbHOW CTaH-
el 1 ynpasnenus padbounmu cuctemamu MC3.

BricokockopocTHOM MH(DOPMAIIMOHHBIN KaHal MpeAHa3HauYeH I Mepeaaqyn 0ol HH-
dopmanuu B 1M(poBOM BHIE CO cKOopocThio 64 Kout/c. JIBycTopoHHMI KaHan paboTaer B
nuanasone 1,5/1,6 I'T'm uepes PC u I[YP.

Bce xanansl cucremsl Ha oqHoM MC3 1 kanans! paznuusbix MIC3 pas3nenensl no yactore
(UPK). B cucreme u3 5 «xoner» nmo 6 MC3 B kaxaoM «Kojble» OyaeT OZHOBPEMEHHO
(bYHKIIMOHUPOBaTh: 36 MapKEepHBIX KaHAJIOB; 36 KaHAJOB CUTHANU3alUU; 36 HU3KOCKOPOCT-
HBIX UH(POPMAIIMOHHBIX KaHAJIO0B; 36 BHICOKOCKOPOCTHBIX HH()OPMALIMOHHBIX KAHAJIOB.

Kanane! curnanuzamnuu yrmnotHensl 300 kaHamamu ¢ BpeMeHHbIM paznenenueM (BPK).
OTH KaHabl PACIpPEEICHbl MEXy aOOHEHTAaMHU OJJHOTO PETHOHA, TaK YTO KaXKIbI KaHa
spnsieTcss oOuM kaHajaoMm curHanuzanuu (OKC) mas rpynmbl aODOHEHTOB € MPOTOKOJIOM
MHOTOCTaHIIMOHHOTO JocTyna — cuHxpoHHas AJIOXA.

[Iponycknas cmocoOHOCTb CHCTEMBI: B 4acTOTHOM auamnaszone 1,5/1,6 I'Tu cocrasuser
2,5x10 Mowurt B cyTKH, a B yacToTHOM auamnazone 300/400 MI'n cocrasnser 1,85x10 M6ut B
CYTKH. B BbIIEIEHHOM J1J11 CHCTEMBI JUara30He 4acTOT OpraHn3oBaHo 60 4acTOTHBIX KaHa-
708 B auanaszone 300/400 MI'1 1 3 yacTOTHBIX KaHaa B quamnaszone 1,5/1,6 I'Th. 60 gactoT-
HBIX KaHanoB B auamazone 300/400 MI'ni pacipeneneHsl Mexay 72 KaHaJTaMH CHTHATH3a-
MU ¥ nHpopMmarmoHHbiMH kKaHanaMu 36 MC3 ¢ yueToM MOBTOPHOTO MCTIOJIb30BaHUS YaCTOT
3a cuet npocTtpaHcTBeHHOTO pazHecenuss MC3. Pacnipenenenue ucKiro4aeT OMHOBPEMEHHOE
MIPUCYTCTBUE B 30HE PAJAHOBUIUMOCTH JH000r0 aboHeHTa MC3 ¢ 0MMHAKOBBIMU YaCTOTHBIMHU
kaHanamu. Yactotel kaHanoB nuanazona 300/400 MI' ycranasnuBatorces mpu Beozne C3 B
AKCIUTyaTalluIoO M B Ipolecce sKcIuryaranuu MoryT usMensatbes L[C. YacTtoTa kaHana curna-
JIU3AIMH COOOIIAeTCSI B MAPKEPHOM CHUTHAJIE, YacTOTa MH(POPMAIIMOHHOTO KaHaja coo0Ia-
eTcs aOOHEHTY TIpHU MpeNoCTaBIeHUH KaHaia. Haszemuble cranimu auamazona 1,5/1,6 I'To
pabotatoT 1o pacnucanuio, kotopoe cocrasisiercs L{C u coobmaercs 3C no kaHanzaMm cuc-
TeMbl. B pacniucanum, Hapsay ¢ pa3pelieHHbIM BpeMeHeM padotsl, HomepoMm MC3, yka3biBa-
eTCsl TaKKe YacToTa MHPOpPMallMOHHOTO KaHaja. JTa yactora nepenaercs 3C na UC3 npu
3arpoce KaHaja.

B 3aBucumoctu ot B3aumHoro pacnonoxenus 3C, HYP u UC3 opranuzauus ceaHcoB
cBsi3U B cucteMe «[oHel ocyecTBIseTcs C pa3IU4YHbIM BPEMEHEM OXKUIaHHUS.

s ciydas, xoraa ornpasurens (3C,) u nomydarens uaGopmanmu (3C,) OTHOBPEMEHHO
HAXOJATCS B 30HE panuoBuauMoctu ogHoro MC3 (puc. 3.3), oHu MOTyT 0OMEHATHCSA CO00-
LICHUSIMH B peajbHOM MacliTade BpeMEHHU.
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Puc. 3.3.

B tom cnyuae, ecnu ornpaBurens (3C,) He HaxoauTcs B 30He paguoBuaumoctu UC3, To
3C, nomxen oxuaarb nosisaeHus UC3 B 30He paJiOBUAMMOCTH, YTO YCTAHABIMBAETCS HA
OCHOBE TIpUeMa curHajga MapkepHoro kanana. [locie storo 3C, Mo KaHajdy CUTHAIM3AIUU
nepesaeT CUrHaj 3armpoca HyKHOTo WH(OPMAIMOHHOTO KaHajla, COOTBETCTBYIOIIETO Mapa-
metpam nonyuarens (3C,). B pesynsrare 6oproBoit 06padorku CP dpopmupyeT curnan Bbl-
30Ba IMOJIyYaress U npeaocTapiseT nHGOPMAMOHHbIN KaHal. Bpems noctaBku cooOieHus
IIpU 3TOM OIpeaeNsieTcsl BpeMeHeM okugaHus ceanca, koropoe B CCC «l'oHen» He npeBbI-
maeT 20 MuH. ¢ BepoaTHOCThIO 0,8.

Ecnu 3C, u 3C, HaxoasTcst Ha OOJBIIOM PACCTOSIHUM B OJHOM U3 OPOMTANIBHBIX MIIOCKO-
CTel KOCMUYECKOro cermMeHTa cucteMbl «[oHerp, To ans olOecredyeHus: ceaHca CBsI3U HC-
MOJIB3yeTCs TIEPEHOC cooOIeHus1 B 3anomuHaroiem ycrpoiictee (3Y) CP (puc. 3.4). Cne-
nrpUKa TaHHOTO CIIy4asi COCTOUT B TOM, YTO MOCJIE TEMOIYIISIINH U JEKOIUPOBAHUS CUTHA-
noB uH(opmanus 3anuceiBaetrcs B 3Y. 3C,; oCylIeCTBIsIET CheM HHPOPMAIMU TIPH TMOsIBIIC-
Hun UC3 B 30He pamuoBuauMoctu. [Ipu 3TOM BpeMs 1OCTaBKU COOOIICHUS CKIIAIbIBACTCS
13 BPEMEHU OXKHJIaHUs CeaHCa M BPEMEHHU NIEPEHOCa COOOIICHUSI.

Juns cayyast, xorna 3C, u 3C,, HaxoaaTCst Ha OOJBIIOM PACCTOSIHUU U MOTYT OBITh 00CITY-
xeHbl UC3, Haxonsummucs B pa3HbIX OpOUTANBHBIX MJIOCKOCTSIX KOCMHUYECKOTO CETMEHTA,
OpraHu3aIys CEaHCOB CBSI3M MOXKET OBITH OOecIieueHa Ha OCHOBE ucmonb3oBanus LIYP (puc.
3.5) Wiy Ha OCHOBE UCIIOJIb30BAaHUSI MEXKCITYTHUKOBBIX KaHaioB cBsi3u (MKC) mnst perpanc-
nsiuu (puc. 3.6).

B cnyuae ucnonb3oBanus ans perpancisauuu LIYP Tak ke, kak u pu neperoce uHdpop-
Mammu B 3Y CP, Bpemsi JOCTaBKH COOOIICHHST OMpPENEseTCS BPEMEHEM €ro MepeHoca M B
3aBUCUMOCTHU OT KOJIMYECTBA UCIONb3yeMbIX B cucteme «lonemy MC3 MoxeT cocTaBisiTh OT
3 1o 6 yacos.

58



Puc. 3.4.

Puc. 3.5.
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Puc. 3.6.

CYH_[GCTBGHHLIM JOCTOMHCTBOM HCIIOJIB30BaHUA MKC AJId peTpaHCIIIIUA SABJISICTCA BO3-

MOXKHOCTbH TIPEIOCTaBICHNUsT 0OMEHa COOOIICHUSIMU B peajbHOM MacinTade BpeMenn. OmHa-

KO B CBSI3M C OOJIBINON cTOMMOCTBIO peanm3anus MKC mianupyeTcs Ha MOCIEIYIOINUX dTa-

nax paszsurusa CCC «lonemy.

3.2. FTno6anbHas cucreMa CNyTHUKOBOW NepCOHANIbHOWU CBSI3N

«Upnanym»

CCC «Mpummym», paspabarsiBacmast Gpupmoit «Motopomnay (CILIA), seiseTcs riodaib-

HOW CHUCTEMOIl IepCOHANIBHOMN PaMOCBA3M C UCHOJIb30BAHUEM MOPTATUBHBIX A0OHEHTCKHUX

TCPMHUHAJIOB THIIA «pr61(3 B PYKE». Cucrema «I/IpI/II[I/IYM» npeaHasHa4dYCHa IJIA aBTOHOMHOM

paboThl B palfoHaX MHpa, HE UMEIOIIMX PAa3BUTHIX U HAJEKHBIX CETel CBSA3U, a TaKkkKe 00-

CJIYKMBAaHUA MOPCKHUX CYJ0OB U CaMOJICTOB, HOJ'H)3OB3.T€JICI\/JI, HaxXoAAIHXCA B OKCTPEMAJIbHBIX

cUTyauusix U T.0. s palloHOB ¢ pa3BUTOM MH(PACTPYKTYpOH CBsI3U cuctema «Mpuanmym»

MOXKCT JOIIOJHUTH HA3CMHBIC CCTH, B TOM YHCJIC 1 COTOBBIC.

CCC «Mpuamym» obecrnieunBaeT CIEAYIOIINE BUABI YCIYT CBS3H:

MOJBMKHYIO paauoTeraeOHHYIO CBSI3b C HCIOJIb30BAaHHUEM MEPCOHANBHBIX paJHOTe-
71e(OHOB B HEMPEPHIBHOM pPEXKHUME U B peajbHOM Macltabe BpeMEHHU, B TOM YUCIE C
BO3MO)KHOCTBIO BBIXO/Ia Ha TeJIe(POHHBIE CETH OOIIETo MOJIb30BAHMUS;

nepeaady NaHHBIX 1O TUITY AIEKTPOHHOW MOYTHI;
oOMeH enoBoi nHbopMaIuei;
MEPCOHATBHBIN PaTUOBBI30B;

OTIpeieTICHNEe MECTOHAXOXKICHUS U Tiepeaadr HHHOPMAIUU O MECTOHAXOXKICHUH TTO]I-
BUJKHBIX OOBEKTOB.

[Toctpoenue cuctemsl « puamym» 0CHOBaHO Ha CIIEAYIOMUX npuHImmax /12, 13/:
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MI00AJIbHOCTh O6CJ'Iy>KI/IBaHI/I$IZ CUCTEMA MPEAOCTABIILACT BO3BMOXKHOCTE CBA3U IJIA JIIO-
OBIX ABYX a6OHCHTOB, B TOM 4YHMCJIC OJId MO6I/IJIBHI)IX, PACIIOJIOKCHHBIX B IMPOHU3BOJIb-
HBIX pCTUOHAX SGMHI/I;

OTKPBITOCTh: CUCTEMA 00ECTIEYMBACT COOTBETCTBUE KOMMYHUKAIIMOHHBIX MMPOTOKOJIOB
TpeOOBaHUSAM MEXyHAPOIHBIX CTaHIAPTOB M COBMECTUMOCTb C CYIIECTBYIOIIMMHU
KOMMYHUKAITUOHHBIMU CETSIMU;

YHHMBEPCAJILHOCTh: CHUCTEMa MOJIEPKUBAET HanboJiee pacnpoCTpaHEHHBIE MPUKIIA/I-
Hble KOMMYHUKAIIMOHHbIE CITYXOBI (TeJeKC, TeNedake, «3IEKTPOHHAS IoUTay U JIp.);

aIaTHBHOCTbH: CHCTEMa 00J1a/IaeT CBOMCTBOM IIEPEHACTPORKH PECYPCOB CHCTEMBI TTO]]
MOTPEOHOCTH TIOJTH30BATENICH B 3aBUCIMOCTH OT MHTCHCHBHOCTH TpaduKa;

MOJIb30BATENbCKAsl JOCTYITHOCTh: pealn3alus IMHUPOKOTO Kiiacca JEIIeBhIX Manorada-
puTHbIX 3C M TEPMHUHAIIBHBIX YCTPONCTB, 00ECIEUNBAIOUINX IUPOKUNA KPYyT MOTpeo-
HOCTEH pa3IuyHbIX MOJb30BaTENEH;



— TMPOCTOTA UCHOJIb30BAHM: MOJHAs aBTOMAaTHU3alMs Mpoliecca CBSI3U B peajbHOM Bpe-
MEHH, IPOCTOTA U TIOCTYIHOCTH YCIIYT MOJIB30BATEIO JII000i KBaTH(PHUKALINH.

OmmmuurtensHbiMu ocobeHHOCTsIME CCC «punnym» SBISIOTCS: MCTOIB30BAHUE MEXK-
cryTHUKOBBIX KaHalioB CBsi3M (MKC) u cnytHukoBbix perpancistopoB (CP) co crmoxHo#M
obpabotkoit curnanoB. [Ipu s3tom B CCC «Upuauym» obecreunBaeTcs BO3MOXKHOCTH CO-
€IMHEeHHs1 aDOHEHTOB CHUCTEMBI 0€3 yuacTusl Ha3eMHBIX JTUHUH cBsi3u. OIHAKO 7S JOCTHXKe-
HUS HE3aBUCUMOCTHU CUCTEeMBI «Mpuanym» OT Ha3eMHBIX CETEeH MPUXOAUTCS MCIOIB30BaTh
nocraroyHo cioxHble U foporue UC3. ITpunuunel ynpasnenus cBsspio B CCC «Mpuanym»
HCIIONB3YIOTCS TE 7K€, YTO U B COTOBBIX CHCTEMaX PaHOCBSI3H.

OpHako B OTIMYME OT HA3EMHBIX COTOBBIX CHUCTEM, I7ie 0a30Bble CTAHIIMU CBSI3U yCTaHAB-
JUBAIOTCS CTAIIMOHAPHO, 2 AODOHEHTHI MOJIBM)KHBI OTHOCUTEIIBHO 0a30BOM CTAHIINH, B CHCTE-
Me « punnym» moaBrKHA cama 6a3oBas ctaHius, yctaHoBleHHas Ha MC3, U MOABHKHBI
npoektupyeMble anTeHHamMu MC3 Ha 3emito sueiiku 30HBI OOCTY>KHBAHUS OTHOCHTEIHHO
CTaIlIOHAPHBIX UM MAJIOMOABMKHBIX a00OHEHTOB CHCTEMBI.

CBs13b C TOJBIKHBIM a0OHEHTOM OCYIIECTBISIETCA B JUANa30HE MOJBMXKHOU CITYTHHUKO-
Boil cimyx0Ob1 (IICC), a co nUIIO30BBIMU CTAHIUSMHU, OCYIISCTBISIONIMME COTPSIKCHHUE C
KOMMYTHUPYEMOW CEThIO O0IIEro MOIb30BaHUS, — B JUarna3oHe (GUKCUPOBAHHON CITyTHHUKO-
Bo# cityx0b1 (PCC).

Cas3p B HampasneHusax 3emisi-Kocmoc u Kocmoc-3emiist obecnieunBaercst B L-nuanasone
B nojioce 1616...1626,5 MI'n, oqnako ecnu nuaus 3emisa-Kocmoc Oynet paborars Ha mep-
BUYHOU OCHOBE, TO JInHU KocMmoc-3emMiisi — Ha BTOPUYHOIA.

dunepHble TUHUU, 00ECTICUYNBAIOIINE CBSI3h MEXKTY CITyTHUKOM M CTAHIIUSMH COTIPSIKE-
HUS CETH, a TAKXKE CTAHIUSIMHU yIpaBlieHus1, OynyT paborars B K,-auamazone ®CC B moro-
cax gactot 19,4...19,6 I'T'y Ha muann Kocmoc-3emira u 29,1...29,3 I'Tn Ha nuHnn 3eMiis-
Kocmoc.

Jns MapmipyTU3alyy BbI30BOB MPEIyCMOTPEHA MEKCITYTHHUKOBAs CBsI3b, KOTOpasi TaKkKe
Oynet ocymecTBiaThesl B Ky-nuamazone B monoce 23,18...23,38 [T, criennanbHO BbIje-
JIEHHOW IS MEKCITY THUKOBBIX CBSI3EH.

CkopocTh nepesiaun pedeBbix coobmenuit — 4800 out/c.

Hapsny ¢ tenedonnoii cs3pio «puanym» crnocobeH obecrneunTs nepeaayy JaHHBIX U
(aKCUMUIIBHBIX COOOIIEHUH MEXIy JTIOOBIMH TOUYKaMM IUTaHEThl. i 3Toro aboHEHTaM
CUCTEMBI JIOCTaTOYHO 000PYI0BaTh peueBOM TepMHUHAI MoAeMoM. CKOpOCTh Mepeaadu JdaH-
HbIX — 7400 6urt/c.

Kpome Toro, cucrema obecrieunBaeT nepenadyy COOOIIEHUN O KOOpAMHATax aOOHEHTa,
OTpeNeAsIEMbIX KaK CPEJCTBAMH PEUEBOW CBS3H, TaK M CHEIHATHLHBIMU a00OHEHTCKUMU YCT-
pOMCTBaMU PaguOONPENCIICHUS.

[Iponyckuas cnocobHOCTh cuctembl «Upummym» coctaBut 56000 QymiaekCHBIX Teme-
(hOHHBIX KaHAJIOB.

Cucrema «Mpunuym», CTpyKTypa KOTOpOH TpHBeAeHa Ha pHC. 3.7, BKIIOYAET YEThIPE
CerMeHTa:

— KOCMHYECKHU CETMEHT;

— CErMEHT YyNpaBJEeHUs, COCTOSIIMNA M3 LeHTpa ynpasinenus cucremsl (L[YC), Bkito-
qaromiero B cedst BerarcnuTenbhbli nentp (BLl) u ctanmuro ynpasnenus (CY);
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— mumo30Bbie 3eMHble crannuu (ILC), ocymecTBistonme ObICTPYI0 U A HEKTUBHYIO
cBsa3bp CCC ¢ Tenedonnbivu cetsimu odmiero nonb3oBanus (TOOIT).

nC3
/ \
Mcs . T Mcs
fq
fq f fy
f, ’ f
LIyC
AT cy wc AT
BL TPOI
Puc. 3.7.

Kocmuueckuit kommieke «Mpuanym» coctout u3z 66 kocmuueckux anmnaparon (KA), pasz-
MEIICHHBIX Ha KPYTOBBIX MPHUIOJSIPHBIX OpOUTaX ¢ HakIOHEHUEeM 86 rpai. u BeIcOTON 780
kM. CIlyTHUKH pa3MelarTcs B 6 OpOUTAIBHBIX MJIOCKOCTSX, B KAKIOW M3 KOTOPBIX OTHO-
BpemeHHO HaxonsaTcss 11 MC3. YmoBoe paccTosHue MeXIy COCEAHMMH OpOUTAIbHBIMHU
MJIOCKOCTAMU cocTaBisieT 31,6 rpaj., 3a UCKIoueHrueM 1 U 6 MIIOCKOCTEH, YIIIOBOM pa3HOC
MEKy KOTOPBIMHU COCTaBIISIET OKOJIO 22 Tpafl.

Kaxnpiii cmytHuk nmeetr Bec 10 450 xr u comepkut no Tpu CP, npeHa3HaYeHHbIX IS
peanu3anuu MoJjib30BaTesIbcKOro (a0OHEHTCKOr0) KaHaja, KaHajda yIpaBiICHHUsS U COIpshKe-
HUS U KaHaJIa MEKCITy THUKOBOM CBSI3U.

Kaxxnprit u3 UC3 nmeer 1o Tpu KOMIUIEKTa aHTEHH:

— OCHOBHOTI'O Ha3HAYCHMS;
— TMEPEKPECTHON MEKCITYTHUKOBOU CBSI3H;

— YIPaBJIAOLICTO KaHajia.

AHTEHHBI OCHOBHOTO Ha3HAYCHHsI CIyXKaT I CBS3H ¢ aDOHEHTCKUMU yCTpoicTBamu. B
KOMIUJIEKT aHTEHH OCHOBHOTO Ha3HA4YEeHHsI CITyTHHUKA BKIIFOYEHBI CEMb aHTEHH C (ha3upoBaH-
HBIMH pellIeTKaMHU, KaXk/as U3 KOTOPBIX COIEPKUT HAOOp JOKaJIbHBIX MOAYJIEH HpueMa u
nepenaun. [1lecTs MICHTUYHBIX aHTEHH 00PA3yIOT TEJIO CIYTHUKA B (hOpME IIECTHYTOJILHOTO
IWIMHJpPA, a cepMasi, pa3MelliaeMas B ero HWKHEW 4acTu, MPUHUMAET CUTHAIBI M0 eIu-
HUYHOMY JTy4y ¥ M3JIy4aeT CUTHAJIbI OT CITyTHHKA.

Cas3b ¢ 3emiell OCyIIECTBISIETCS Yepe3 TOUHO C(hOKYCUPOBAHHBIE aHTEHHBIE JIyYd. 30Ha,
3acBeUMBaeMasi €IMHUYHBIM JTy4YOM AHTCHHBI, MPEICTABISETCS KakK sueiika. Jlydau aHTeHHBI
00Iy4aroT KOMOMHHUPOBAHHYIO 30HY OOCIY>KHMBaHUs, 0OPa30BaHHYIO OJUHAKOBLIMU IO Pa3-
MepaM AYEeMKaMH, CKOHLIEHTPUPOBAHHBIMU BOKPYT LEHTPAIbHON sueiiku. OAWH CIyTHUK
obecnieunBaet 300y oOcmyxkuBaHus auameTpom 4000 kM.
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Slueiika, popmupyeMas aHTEHHBIM Jy4yoM crnyTHUKa «pumuym», Oyner nepeMeniarbes
OTHOCHUTEIIEHO 3€MHBIX YCTPOUCTB CO CKOpOCThIO 10 7400 M/c, a aOOHEHTHI TPU ITOM Ka-
KYTCSl OTHOCUTENIFHO HEMOABHKHBIMHU HE3aBUCUMO OT CTETIEHH UX MOOUIBHOCTH.

AHTEHHBI IEPEKPECTHON MEKCITYTHUKOBOM CBSI3U MPEJHA3HAYEHBI IS CBSI3H B MpEAeIax
CIyTHHUKOBOTO c03Be3/1us cucteMbl «puamym». Ha kaxaoM ciyTHUKE YCTaHOBIIEHBI YEThI-
p€ aHTEHHBI IIEPEKPECTHON MEKCIIyTHUKOBOU CBSI3M, HAIIPABJICHHBIC B IIPOJOJIBHOM U IIOIIE-
PEYHOI MIOCKOCTAX, COOTBETCTBEHHO JUISI CBSA3M C IByMsI CMEXHBIMHU CITyTHUKaMH U JIByMs
Ha COCEIHUX OpOHTaXx.

Hcnonp3oBaHue MEKCIYTHUKOBBIX KaHAJIOB CBA3M obecrneunBaeT cucreme «Mpuanmymm»
CIIEYIOIINE IPEUMYIIECTBA:

— cucteMa He OyJeT HYKJIaThCs HENPEPHIBHO B HaMW4Yuu 1uT030BbIX cTaHiui (ILLIC) B
npeaciax BUAUMOCTH KaXXI0ro CIIyTHHKA,

— CIIyTHUKH CO3BE€3/1Ms MOT'YT OpraHU30BaTh CBA3b C ucnonb3zoBaHueM TAPOII u BbIxo-
JUTh Ha HUX yepe3 ommxkaiimme HIC;

— CHCTEMa IMOJTYYUT BO3MOXHOCTh OpraHu3aIlii 00XOMHBIX MapIIPyTOB JJIsl CBSI3U, €CIIH
MOTEPIUT HEeyJauy P YCTaHOBIICHUU COeMUHEHUs Ha Kakoh-im6o 1IIC umu B cirydae
3ansgTocTH TOOII;

— ueHTp ynpasieHus cuctemoit (L{YC) cmoxeT ocyIiecTBIsATh KOHTPOJIb M YIPABIAThH
BCEM CO3BE3JMEM CHCTEMBI, II€peaaBasi KOMAH/bl U YCTAHOBKU O CTAaTyCE WM NPUHU-
Masi UH(OPMAIIHIO O COCTOSIHUH JIFOOOTO CITYTHUKA Yepe3 MPOMEXKYTOUHBIE MEXKCITYT-
HUKOBBIE KaHaJa.

AHTEHHBI yIPABIAIOLIET0 KaHala 00eceuynBaloT CBA3b co cTaHiuen ynpasienus HYC u
IITI030BBIMU CTAaHIUAMU. KaXkJIbli CITyTHUK OTHOBPEMEHHO MOXET OOCITYX HTb JI0 YEThIPEX
nutr030BbIX craniui (11IC).

CermeHT ymnpaBieHHs] IMpeaHa3HauYeH Il 0OecledeHHsi MOHUTOPUHIA U OTOOpa)KeHUS
COCTOSIHUSI CHUCTEMBI, a TaKXKe [UIsl KOHTPOJS U YINPABICHUS KOMMYHHUKAI[MOHHOH CETBIO
«Hpunuym» U OTHENbHBIX CIIyTHUKOB B CO3BE31MU. B ero cocraB BXOAST OCHOBHOM M ayO-
nupyromuii [[YC.

K uucny ocHoBHBIX 3a1a4, pemtaembix LY C oTHOCSTCS:

— OLECHKa pa6OTOCHOCO6HOCTI/I " COCTOSAHUA KaKAO0I'0 CITYTHHUKA CO3BC3AU;

— pa3paboTKa U pacupeaeseHre MaplIpyTHEIX TaOIHIl OJIb30BaTeNeH ISl CETU CIIyTHU-
KOB, IIUIFO30BBIX CTAHIMI 110 OCHOBHBIM HalpaBiICHUSIM TpauKka CETH, YIpaBIICHUE
00pa30BaHUEM SYEEK CITyTHUKOBBIMM AHTEHHAMHU OCHOBHOTO Ha3HAYCHMS;

— ToaJep:kka paboThl CerMeHTa YIpaBJICHHUs, a IpH IepepachpeneieHuu (QyHKIU
YOpaBJIEHUS HA LUIIO30BbIE CTAHIMM — KOHTPOJb MOTOKAa MHGOPMAIMU U JAHHBIX
MEXIy OCHOBHBIM U ayOnupytomum LY C.

CraHius ynpaBieHHUs] CETMEHTa COAEPKUT MapaboINuecKyt0 aHTEHHY, OTCIEKHUBAIOLLY IO
TPAEKTOPUIO CITyTHUKA, HAXOMSIIETOCS B 30HE PaIMOBUIMMOCTHU, U TTOIJCPKUBAET CBSI3b CO
CIIyTHUKAMH 4Yepe3 KaHaJ YMpaBlIeHHUS Ha OCHOBE OOMEHa IepenadyaMi, BKIFOYAIONIUMH B
ce0s 10 MATH TeJeMeTpUdYecKux coodmenuit u komana mexxay LIYC u cnmyTHukamu co3pes-
s, YIpaBisione cooOMEeHNs MOTYT HalpaBIAThCs K Hy)KHOMY ciyTHUKY win LLIC uepes
CETh MEXCITyTHUKOBBIX KaHAJIOB CO3BE3/IUA.
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B cucreme «Mpuanym» A0IKHO MCHOJIB30BaThCs KAK MUHUMYM JBE CTAHIMM yIpaBie-
HUS, TIOCKOJIBKY CEIMEHT yIPaBJIEHUS J0JKEH OPTaHW30BaTh KOMMYHHKAIIMOHHBIE KAHAJIBI C
«BOCXOZAILIMMY CITyTHHUKOM J10 IIEPEPHIBA CBSI3HU C «3aXOASAIIAM» CITyTHUKOM.

C nenbto obecrnevyeHnss HOpMaIbHOTO (DYHKIIMOHUPOBAHUS CUCTEMBI B pa3IMYHBIX CUTYa-
USAX — IMPH HEYJIauHOM padoTe UM aBapHsIX 3€MHBIX CTaHIMM U Jdake MpH KaTacTpoduye-
CKMX OTKa3ax KaKHX-THOO 3BEHbEB 3€MHOTO MJIM KOCMHUYECKOTO CETMEHTa, CKaKeM, M3-3a
HapylLIEHUH HEKOTOPHIX MEKCIyTHUKOBBIX KAaHAJIOB CETH CO3BE3[Us, OTCYTCTBHSI IO TEM
VI WHBIM IIPUYMHAM CITyTHHKA Ha CBOeH «paboueit» opbute u T.1., B CCC «Upuamym»
IPEIYyCMOTPEHO HUCHOJIb30BAaHUE OKOJIO JIECATH CTAHUUMN YINpaBICHUS, PaccpedOTOYEHHBIX
10 pa3JIU4YHbIM KOHTUHEHTAM.

Cerment mutro30Bbix cranimi (ILIC) ocymecTiseT cBsi3b co3Be3usl CIyTHUKOB «Mpu-
JMyM» C HALIMOHAJIbHBIMH, PETHOHAIBHBIMU WJIM MECTHBIMU TeJIe()OHHBIMH CETAMHU OOIIEro
MoJb30BaHus. B ero 3ajaum BXOIAT MPEAOCTaBICHUE CEPBUCHBIX YCIYT IMOJB30BATENsIM U
BBINOJIHEHHE (PYHKIIHI, 3a/1aBaeMbIX C ITOMOILBIO KJIAaBUATYypbl a0OHEHTCKOTO yCTpoiicTa. B
cocraB HIC Bxoaut 3eMHas cranuus, nogoOHas cranius ynpasnenus LY C ¢ koHTposiepom
conpspkeHus, ooecneunBarommm coenuaenust MC3 ¢ TOOII.

YroOsl yripaBisaTh QYHKIUAMH, 337]aBA€MbIMUA ¢ aDOHEHTCKOTO yCTporcTBa, Kaxkaas HIC
JOJDKHA UMETh 0a3y AaHHBIX 00 aOOHEHTaX, ObITh CIOCOOHOM BBIMOIHUTH MPOLETYPY HOA-
TBEPKACHUS MPUHAICKHOCTH a0OHEHTa K CUCTEME M BECTH aOOHEHTCKHE CUeTa Ha yCIIyTH
CBSI3H.

AbonenTckue repmuHaisl (AT) mpencTapisioT co0oi

1) mopraTtiBHBIC 1 MOOWIIbHBIC CPE/ICTBA;
2) TenedoHHbIE OyAKH C TUTAIOLMMH COJTHEYHBIMH OaTapesiMu;
3) crenuanau3upOBaHHOE ABHAIIMOHHOE U MOPCKOE T0JIb30BaTEIIbCKOE 000PYI0BaHNUE;

4) andaBuTHO-IIM(PPOBHIE PATUOBHI3BIBHBIE YCTPOIMCTBA, C MOMOIIBIO KOTOPBIX CHCTEMa
«Upumuym» Oyner oOecriedrBaTh CBOMX IIOJIb30BAaTENICH MO KpalHEH mMepe OgHOH U3
CIIEAYIOUIMX YCIyT: TeJaedoHHass U (pakCUMUIbHAS CBSA3b, Iepenada HU(PPOBBIX JaH-
HBIX, TTepeaya nHHOPMaIU O MECTOHAXOXKICHUH.

Jlis mopiepKKK BCe pacIMPSIONIErocs phIHKa CPEACTB Mepeaadu JaHHbIX U (PaKCUMUIIb-
HBIX COOOIIEHNI B a0OHEHTCKHUX YCTPOUCTBAX CHUCTEMBI «Vpuamym» MmpemnycMOTpeHbl Top-
ThI BBOZIA JUIS TMOJKJTIOUEHHS KOMIIbIOTEpa WM (akc-anmnapara. Takoe aDOHEHTCKOE yCTpPOii-
CTBO OyZIeT UMETH €l1lle U BHEIIHUN MOJIEM, KOTOPBIH O3BOJIUT aBTOMAaTHYECKU PUHUMATh U
3aroMHHATh (PaKCUMUIIbHBIA MacCHB, I10Ka M0JIb30BaTEIb TOTOBUTCS K €T0 pacledarke.

VYuuTeiBass KOHBIOHKTYpPY PBIHKA BBI3BIBHBIX YCTpOHMCTB, ¢upma «Motoponay (CIIA)
IUITAHUPYET HavyaTh BBIMTYCK KOMIIAKTHBIX U JIETKMX YCTPOMCTB IIOOAJILHOTO pPajMOBBI30BA
st cuctemsl «Mpugumym». [Ipu 3ToM ycTpoiicTBO m1o0ambHOrO BbI30Ba OyaeT MUMETh He-
CKOJIbKO YBEJIMYEHHBIE pPa3Mephbl MO0 CPAaBHEHUIO C aJI(PUBUTHO-IU(PPOBBIMH BbI3BIBHBIMU
YCTPONCTBAMM HM3-3a PACIIMpPEHUs 30HbI AeicTBUA. OCHOBHBIE XapaKTEPUCTUKU IOPTAaTHB-
HbIX AT cucremsl «puaunym» npuBeneHs! B Tabm. 3.2.

AOOHEHTCKUI TepMHUHAJ yCTaHaBlIWBaeT CBA3b ¢ omHuM u3 MC3, Haxomsmmmcs B 30HE
PaavOBUIUMOCTH.

AmnTtenHas cuctema kaxaoro UC3 ¢opmupyer 48 y3kux nyueit B L-auanazone. Mcnoms-
3oBanne 66 NC3 obecnieunBaeT nI00aibHOE TOKPHITHE 3EMITH C TIOMOIIBIO MMPUOIU3UTEIHHO
2100 axktuBHBIX Jyued u3 3168 ux obmero komudectsa. CiaemayeT yuynuThIBaTh TOT (HAKT, YTO
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HE BCE€ JIy4HM aKTUBHBI, MOCKoJbKYy coceqnue MC3 moryT popmMupoBaTh CUIBHO HEPEKphI-
BAIOIIMECS 30HBI, KOTOPBIE TOJHKHBI 00CITYKUBaThCs TOIBKO onHuM MC3.

B cucteme npumeHsieTcss MHOTOKpaTHOE MCIIONb30BaHKE YacToT. HeoOxonumasi pa3Bsizka
o0ecreunBaeTcs 3a CUeT MPOCTPAHCTBEHHOIO pa3HeceHus nyuei. [loBropHoe ucmnonb3oBa-
HUE YaCTOThI IOMMYCKAETCs B KaXKI0M CEIbMOM JTy4e.

ITpomyckHast cnocoOHOCTh KaXkJ10ro cryTHUKA B L-nuanazone cocrasnser 3840 kaHasoB.
Hmerommecss BO3MOKHOCTH I10 NEPEPACHPEICIICHUI0 EMKOCTH MEXKIY JydaMH Ha OIHOM
NC3 no3BonstoT nepeaaBarh B OTHOM aKTUBHOM J1yde oT 4 1o 960 kananoB. CurHasnel B L-
JIAAMa30He NepeAaroTCsl METOJOM YEThIPEXNO3UIIMOHHON DM npu MCOIB30BaHUN TEXHUKHU
MHOTOCTaHIIMOHHOTO JIOCTYyTa ¢ KOMOMHUPOBAHHBIM BPEMEHHBIM U YaCTOTHBIM pa3ieieHU-
eM. YacTOTHBIN OCTYI peanu3yeTcs yTeEM pa3fesIeHUs] BCEH BBIAEIECHHOM MOJIOCHI 4acTOT
mupuHor 10,5 MI'n Ha 250 gactoTHbix mojsoc, mupuHor 41,67 kIl kaxmas, B KOTOPOM
MOYKET IepenaBaThCs OTAeTbHas Hecymas co ckopocthio 50 Kowut/c. BpemenHol moctym
peanusyercs MyTeM YIJIOTHEHUS IO BPEMEHHU KaXXJOW HeCyllleld YeThIPbMs KaHaJIaMH CO
ckopoctbio 4,8 KOut/c (cymMMapHasi CKOPOCTh Mepefadyu JaHHBIX Ha KaKJIOW Hecyllei co-
craBisier 50 Kout/c). [Ipu 3TOM B OHOM BpEMEHHOM KaJpe MepeaaroTCs CUTHAIBI KaK JIH-
HUU «BBEPX», TaK W JIMHUMU «BHU3». JlmurenpsHoCcTh Kagpa M/IBP — 90 mc, nnurensHOCTD
cyOKkazpa Ui nepeaadu oxHoro kaHaia — 8,28 mc. TpeOyemoe OTHOIIEHHE SHEPTHU CUTHA-
Jla K CTIEKTPaJbHOW TUIOTHOCTHU IIyMa B aDOHEHTCKOM KaHane L-muama3ona coctaBinser 6,1
nb. BeposTHOCTh OMIMOKM B HauXy[IIeM Cily4yae MpH HEOJaronpusTHOM pPACIOJIOKEHUU
aGOHEHTA OTHOCHTENHHO OOCIYMBAIOIIEro ero CIYTHHKA cocTapiseT 107, cpemnss Besm-
4MHA BEPOATHOCTH OmmOKn coctasmser 107...107,

Tabnuna 3.2

TexHuYecKne XapaKTePUCTHKH AT (mopraTuBHBII)
Jmnana3zon yactot, MI'1q 1616...1626,5
Ckopocts niepenauu, Kout/c
— peub 4,8
— Ja”HHBIE 2.4
MoHocTh nepeaaruuka, Bt 0,6
DUNM, nb-Bt 1,4
Ho6potHocts G/T, nb/K -23,8
HocTtyn aboHEHTOB UYPK/BPK, IIKT
Bun mopynsiiumn dM-4
BeposiTHOCTS OIIMOKHM HA OUT 10°...10°
ADY LITBIPb JUIMHOU § CM
BBon-BriBOI HHpOpMAaIIH [1K tuna IBM PC-AT, RS 232
Macca, kr 0,65
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AKKyMyIATOpHBIE OaTapen WiH CeTh Iepe-
MEHHOI'0 TOKa

Iluraunue

Curnanel B K, 1rana3oHe Ha JUHUU MEXAY CIIyTHHKOM M CTaHIIUEH CONpPSKEHUs Iepe-
JAl0TCs, Kak U B L-auana3zone, MeTonoM 4eThIpexno3unuoHHOM OM 1mpu MCnonb30BaHUA
TEXHUKH MHOTOCTAHIIMOHHOTO JOCTyHa ¢ KOMOMHHPOBAHHBIM BPEMEHHBIM U YaCTOTHBIM
pazneneHueM. YacTOTHBIN JOCTYN peanu3yercsl pa3deieHUEM BCEH BBIIEICHHOM IMOJIOCHI
yactoT mupuHo 200 MI'n Ha 12 yacToTHBIX nojoc mupruHor 15 MI'n kaxknas ¢ oTaenbHOM
HECYIIeH U CKOPOCTBIO Mepeadn JaHHbIX 6,25 Mout/c. [lepenada ocymecTBIsIeTCs ¢ KOIM-
pOBaHUEM CO CKOpOCThIO 1/2, T.e. ckopocThb mnepenauu HHpopMmanuu coctaBuser 3,125
Mo6ut/c. Kax/plil CyTHUK OJJHOBPEMEHHO MOXKET IepeaBarh JIBe Hecylue o01ei mporry-
ckHOU cmocoOHOCTRI0 Ookoio 3000 kanamoB. TpeOyemoe OTHOIIIEHHE SHEPTUM CUTHAJIA K
CHEKTPAJILHON TJIOTHOCTH IiyMa B (uuepHoit maun K,-nmuamasona cocrasnser 7,9 nb, Be-
positHOCTH ommbKu 107,

MexcnyTHUKOBBIE KaHallbl CBsi3U Kaxkioro MC3 opranusyrorcst ¢ 4eThIpbMsI COCEIHUMU
CIyTHHUKAMH, JIBA U3 KOTOPBIX PACIIOJIIOKEHBI B TOW k€ OpOUTAIBbHOM IIIOCKOCTH, a ABa ApY-
TMX — B COCETHUX OPOUTAIBHBIX IITIOCKOCTAX. CurHainsl B K,-nmranazoHe Ha MEXKCITy THHKO-
BBIX JIMHUSX MEPeNaloTcsi METOAOM 4YeThlpexno3unonHoil @M co ckopocteio 25 Mbéur/c.
Bcs Beigenennas nonoca mupudot 200 MI'y nenurcs Ha 8§ 4acTOTHBIX MOJIOC MUPUHON 25
MTI'n kaxnmas. B KaXmoi U3 3TUX YaCTOTHBIX MOJIOC MOXKET MEPEAaBaThCA OTACIbHASA HECY-
mas. [lepenaga ocymecTBiseTcs: ¢ KOAMPOBAHUEM CO CKOPOCTHIO 1/2, T.€. CKOPOCTH Tepesia-
gy uHpopMaIuu coctarisier 12,5 Mout/c. CiiyTHUK OTHOBPEMEHHO MOXKET Mepe/iaBaTh de-
TBIPE HECYIIUE, 10 OAHOW Ha Kaknbii u3 cocennux MC3, ¢ obmieit mpomycKHOM crmocoOHO-
cThio okosio 6000 kananmoB. TpeOyemMoe OTHOILIEHHE PHEPrHMM CHUTHANIA K CHEKTPaJbHOU
IJIOTHOCTH IIyMa B MEXCHYTHHKOBOW JuHUU K,-mmamazona cocrasisier 7,9 nb, Bepost-
HOCTB ornoKu 107,

«punnym» NogaBisiolee YUCIO COCIMHEHU yCTaHABIMBAET C UCIOJIb30BAHUEM MEX-
CIyTHUKOBBIX KaHaJOB CBSI3U, €CJIHM TOJBKO aOOHEHThl HE HAXOAATCS B 30HE, OOCITyXHBae-
MO# oHUM Jiy4doM. [TosToMy 17151 COeIMHEHUS C HA3€MHBIMH CPEJICTBAMHU CBSI3U IUIAHUPYET-
csl UMETh Bcero Heckonbko aecsaTkoB LIIC. Kaxkmas craHuus MOxeT 0OCIyXHBAaTh MHOTO
CTpaH Win Aaxe uenslii Marepuk. B Poccun mumanupyercs ycranosuts se LIC. Takoe mo-
CTPOCHHE CUCTEMBl MOXKET NMPUBOANTH K HEONPABAAHHOMY YBEIMUYCHUIO JITTUHBI UCIIONb3Ye-
MBbIX Ha3€MHBIX JIMHUN CBA3U U K COOTBETCTBYIOIIEMY YBEITUYCHUIO CTOUMOCTH COCIMHEHUS.

Ha cnytauke «puamym» mpou3BOAUTCA CIIOKHAS 00pabOTKa CUTHANIOB, 3aKJIF0YArOMIasi-
Csl B pa3[eIeHUH MOCTYNAIOUINX YIUIOTHEHHBIX CUTHAJIOB Ha OTAENbHBIE U(POBLIE MOCe-
JIOBaTEIbHOCTU U MOCIIEAYIOIIee UX O0ObEJUHEHHE B COOTBETCTBUU C TpeOyeMol ajpecaliu-
el B BBICOKOCKOPOCTHOHM ITM(PPOBOI MOTOK Ui MEpeady M0 MEXCIyTHUKOBOMY KaHAIy U
pagunonunuu KC-1IIC.

AboHeHT cuctembl «puanmym» UMeeT MHAMBUAYAIbHBIH HOMED, KOTOPBIM COXpPaHSETCS
32 HUM BHE 3aBHUCHUMOCTH OT €r0 MecTa HaxoxjacHus. MHbopmanus o MECTOHAXOKICHUH
abonenra Bcerga cogepxxkurcs B mamatu LLIC, x koropoit npunucan aboHeHT. [[ist o6HOBIIE-
HUS MH(OpPMALMM O MECTOHAXOXKJIEHWU a0OHEHTY JOCTAaTOYHO BOCIOIB30BaThCSl CBOUM
tepmuHaioM. [Ipu opranuzamuu cBsizu CCC «puamym» aBTOMaTUYeCKH PErUCTPUPYET U
KOOpJAMHAThl aDOHEHTA.

66



B Poccuu mmanumpyercst co3naarb Ha3€MHBIM CErMEHT cucTeMbl «Mpuanymy», BKIIOUYaro-
mmii B ceds 2 IIC, obGecneunBaronuii yciiyraMu TJIOOATBHOW CITYTHUKOBOW CBSI3U JIO
300000 aboHEHTOB Kak Ha OCHOBE HCIONb30BaHus nopTraTuBHbIX AT, Tak u uepe3z TOOII.

3.3. Fno6anbHas cucteMa CNyTHUKOBOM cBA3Kn «Fnobancrap»

CCC «I'nobancrapy, pazpabarsiBaemas pagom ¢upm CILA u 3anaguoit EBpons! (Ksan-
KoM, Ankareib u 1p.), Tak ke, kak 1 CCC «punuym», npeaHazHayeHa Ijsi OpraHu3aiuu
I100aJIbHON PainOCBsI3U C UCIONb30BaHNEM a0OHEHTCKUX TEPMHMHAJIOB THUIIA «TpyOKa B py-
ke». OgHako B ommaue or CCC «pumuym» CCC «Imobdancrap» He MPETEHIyeT Ha aBTO-
HOMHOCTb OT Ha3€MHBIX TEJIEKOMMYHUKAIIMOHHBIX ceTeill. Cucrema «Iobancrapy TommKHA
JIOTIONIHATh Ha3eMHBIE COTOBBIE CETH B PErHMOHAX C pa3BUTOM MH(PACTPyKTypoHl CBs3H, a
TaK)kK€ aBTOHOMHO NPEJOCTABIATh YCIYTH CBS3M B MAJOHACEIEHHBIX M TPYIHOJOCTYITHBIX
paifonax Bo Bcem mupe. Comnpspkenue cuctemsl «Imobancrapy ¢ TOOII OGyner ocymiecTs-
nsatees yepes LLIC.

CBa3p yepes cucreMy «lnobasctap» OyIeT OCyLIECTBIATbCS TONBKO B TEX ClIydasix, KO-
raa noctyn Kk TOOIT HeBO3MOXKEH WIIH 3aTPYIHEH.

Cuctema «ImoGancrap», obecniednBas OAMHAKOBBIM ¢ cucteMoil «puamym» nepeueHb
YCIIYT ¥ Ka4e€CTBO CBSA3M, UMEET BMECTE C TeM OoJiee BBICOKHE IKOHOMUUECKHE TIOKa3aTelu.

C nenpio NOBBILIEHUST YKOHOMUYECKOH 3(h(hEKTUBHOCTH IIPU MOCTPOEHUH cucTeMbI «I10-
OaJsicTap» MCHOJB3YIOTCS IPUHIIMIIBI, TO3BOJISIFOIIME CYIIECTBEHHO CHU3UTH 3aTpaThbl Ha pas-
paboTKy M HKCILTyaTallMi0 KOCMMYECKOTO CErMEHTa, a UMeHHO/12, 14/:

— CHIKeHO koinmyecTBo MC3, ucnonb3yeMbIX B CO3BE3/INM;

— ympoleHa OopToBasl anmaparypa 3a cueT oTkas3a B ucrosibzoBaHuu CP ¢ o6paborkoit
CUTHAJIOB, MEXCITyTHUKOBBIX KaHAJIOB CBSI3W M YMEHBIIEHUS KOJMUYECTBA Jy4yel B aH-
TeHHoH cucteme CP.

JpyruMu OTIMYUTENBHBIMU 0COOEHHOCTSIMH CUCTEMBI «[T106ancTapy SIBISIOTCS UCTIONb-
30BaHHME MHOTOCTAHIIMOHHOTO JOCTyIa ¢ KOJOBBIM pazaeneHueMm curnaino (MJIKP) u mo-
BBIIIIEHHE CKOPOCTH Tepenadn JaHHbIX 10 9,6 Kout/c. [1pu aTom Gnaronapsi HCTIONIb30BAHUIO
IIMPOKOTIONOCHBIX mymMonono0usix curnanos (LLIIC) B cucreme «ImoGancrap» ycreurHo
pelaroTcst Takue MpoOsieMbl, Kak 00pbOa ¢ 3aMUPAaHUSIMH 332 CUET MHOTOIYYEBOIO pPacripo-
CTpaHEHHUsl PaJUOBOJH, JIEKTPOMArHUTHOW COBMECTUMOCTH W TOBBILICHHUS TOMEXOYCTOM-
YUBOCTH.

CBs13b C MOABMXXHBIM a0OHEHTOM B cucteMe «IobancTap» oCyllecTBIseTCs B IByX 4ac-
TOTHBIX Juana3zoHax, BeiaenseMeIx 111 CCC 110, a umenHo:

— B L-gmanasone B nonoce 1610...1626,5 MI'n na muunu «3emiaga-KocMocy;

— B S-nmmama3oHe B monoce 2483,5...2500 MI't Ha nuaun «KocMoc-3eMisy.

@dunepHble JMHUN, oOecnieunBatonme cBsi3b Mexay MC3 u LIC, GynyT padorars B aua-
na3oHe (PMKCUPOBAHHOW CITyTHHUKOBOM CITy>KObI, @ HIMEHHO:

— B C-nunamnazone B nojioce 5025...5225 MI'n Ha aunun «3emirsi-Kocmocy;

— B C-mmnanazone B nosoce 6875...7075 MI'n na nmuann «Kocmoc-3emMisy.

CkopocTh mepenauun peueBbix coodmenuii — 4,8 Kout/c.
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[Ipu ucnonb3oBanuu B cucreme «Imobancrap» cospesaus u3z 48 MC3 mpomyckHas CIio-
coOHOCTh cocTaBUT 65000 ITyTUIEKCHBIX TeIe(OHHBIX KaHAIOB.

Cucrema «I'moGancrapy», CTpyKkTypa KOTOpOH IpuBe/eHa Ha puc. 3.8, 0 CBOEMY COCTaBy
cxonHa ¢ cuctemor «Mpuauym». OTindre uX COCTOUT B TOM, 4TO B cucteme «lmobancrap»
OTCYTCTBYIOT MEKCITYTHHKOBBIC KaHAJIbI CBA3H, UTO IMPUBOAMWT K H€06XO}II/IMOCTI/I YBCINYC-
HUS KonmudecTBa u ycnoxHenuto HIC /15/.

Puc. 3.8.

Kocmuueckuit cerMeHT coCcTOUT U3 48 CIyTHHUKOB, OOpaIaronIuXcs 10 KPYroBbIM OpOu-
TaM Ha BeicoTe 1410 KM Haj MOBEpPXHOCTHIO 3emiu. MIX opOUTHI HAXOAATCSI B BOCHBMH IIJIOC-
KOCTSIX C HaKJIOHEHHEM 52 rpaj., B KaXI0H U3 KOTOPbIX PAaBHOMEPHO PACIIOJIOKEHBI IIECTh
cinyTHUKOB. Bec ogqnoro MC3 cocrasnser nopsaka 450 kr. Ha cmytHuke nomenens! asa CP,
paboTaroniye B Mojxocax 4acToT: B HallpaBJICHUU OT aboHeHTa K cimyTHUKY — 1610...1626,5
MI 11 (monoca L), oT criyTHHKA K NUTFO30BOM cTaHImu — 5185,5...5350 MI'n; (monoca ¢u-
JIEPHOM JIMHUN); B HAIIPABJIEHUU OT LIUIIO30BOM CTAHLMU K CITyTHUKY — 6484...6675,5 MI'y
(momoca ¢umepHoOM JIMHNUM), OT CITyTHUKA K aboHeHTy — 2483,5...2500 MI'1 (mosoca S).

[Ipuemnas u nepenaromias aHTEHHbI CIyTHUKA B monocax L- u S-mHoromyueBbie ADAP,
cocrosimue u3 61 anementa B nonoce L u 91 anemenra B nonoce S. 16 mydell KOHTPYIHTHBIX
JpyT Apyry auarpaMm HampasieHHOCTH (/IH) oOpa3yroT Ha moBepXHOCTH 3eMJIHM 30HY 00-
ciyxuBanus tuameTpoMm 5760 kM (puc. 3.9). CurHansl BOo BCeX JiydaX UMEIOT OJMHAKOBBIC
4acTOThl, U Ka)/blil U3 HUX 3aHUMAeT BCIO OTBEJACHHYIO CHUCTEME IMOJIOCY LIMpUHOM 16,5
MI'n. B CP curnainsl ka0 napsl Jiydeil mpeoOpa3yroTcs 0 YacToTe U 3aHUMAIOT BOCEMb
OTAENBHBIX MOJNOC MUpUHOK o 16,5 MI'11 B monoce yacToT QuuepHbIX JIUHUA TIPU OPTOTO-
HaJlbHOW nossipu3anuu. [loaTroMy curnainel, npuHumaemMslie u nepeaasaemsie 1IC, npu opro-
TOHAJILHOM MOJISIPU3ALMHU 3aHUMAIOT (C YUETOM 3alllUTHBIX MOJI0C) JIBE MOJIOCHI IIMPUHOM IO
191,5 MI'n. IIpuemHas u mepenaromias aHTEHHBI CITyTHHKA B IMOJIOCAX YacTOT (PHUIEPHBIX
nuaui umeroT JIH ¢ rmo0anbHBIM 0XBaTOM.
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5760 km

Puc. 3.9.

3eMHON CerMeHT cucTeMbl cocTouT U3 Oosbmoro yucia IIC (mopsaka 200), BKIIOYCH-
HBIX B O0IIME KOMMYTHpYEMbIE€ CTAaHIIMM Ha3eMHBIX CeTed CBSA3M, U aDOHEHTCKUX TepMHHA-
noB. IIIC umeet yetbipe napaboarMuecKkue aHTEHHBI JUaMeTpoM 3,4 M ¢ MPOrpaMMHBIM Ha-
BEJICHHEM: TPHU aHTEHHbI COMPOBOXK/IAIOT TPU CITyTHHKA B 30HE 00CITy>)KMBAaHHUS, a YETBEPTasl
TOTOBUTCSI CONPOBOXKIATh HOBBIM, MOSBISIOUINICS HAa TOPU3OHTE CIYyTHUK. AOOHEHTCKHE
tepMuHaiibl (AT) MOryT OBITH TPEX THIIOB:

1) nmopraTuBHBIE IEPEHOCHBIE;

2) mepeBO3uMbIE aBTOMOOWIbHBIC, AaHAJIOTUYHBIC aBTOMOOWIIBHBIM CTAHITUSIM HA3€MHBIX
COTOBBIX CETEH;

3) cranuoHapHbIE.

[lepBbie nBa TMNAa UMEIOT HEHAINpPABICHHBIC AHTEHHBI, aHTEHHBI cTanMoHapHBIX AT He-
MHoro cioxHee. OcHoBHbIe XapakTepucTiku LLIC u AC npusenens! B Tadm. 3.3.

B cocTaB 3eMHOr0 cerMeHTa BXOIAT Takke IeHTphl ynpaeieHus cucremoit (L[YC), mna-
HUpYIOIIHE pekuMbl utst Kaxaou 11IC u ynpapmstomue pecypcoM CIyTHUKOB, UX OpOUTaMu
U o0ecreynBaOIIUe TEIEMETPUIO U TIepeaady KOMaH/ Ha CIyTHUK B TOJIOCAX 4acToT (u-
JIEPHBIX JIMHUH.

Ha nunuu cBsa3u ot AT k CP ucnonb3yercst amana3os yactot 1,61...1,6265 I'T'1y ¢ Beige-
JeHHOM Tosocoit AFas.cp=16,5 MI'1, koTophIii pazduBaercs Ha 13 momaauana3oHOB, KaX-
neiii paBHbid mmpuHe crektpa IIIC abonenta Fag=1,23 MI'1. [lns npuema curHaioB OT
abonenrtoB npueMHas anreHHa CP umeer 16 sydeid ¢ mosocoi mporyckaHus B KaXI0M U3
HUX AF=AFxs.cp 1 oguHakoBbiMH [IH, MMeomuMu MUPUHY MO MOJOBUHHONW MOIHOCTH
okosio 0=20 rpan. B pe3ynbraTe Ha TOBEPXHOCTH 3EMIIH TIOJ] OJJHUM JIy4OM 00pasyeTcst 30Ha
o0cyXuBaHUs 1uaMeTpoM okoio 1150 km.

Ha CP npunsATble cUrHaibl Ty4eil rpynnupyroTcsi IOMapHo, T.€. IO JBa CUTHAJIA C OPTO-
TOHAJIBHBIMU HAMPABICHUSAMH MOJSApU3AIMU. 3aT€M Ha BBIXOJE aHTEHHBI BBIICISIOTCS CHUT-
HaJbl MPABOrO WJIM JIEBOIO HampaBiieHW#l mnonspu3auuu. B yactHoctu, mpunsteie Ha CP
curHasbl Tydeit ¢ Homepamu 9, 11, 13, 15, 8, 3, 7, 5 npuoOpeTatoT nmpaByro MoJiipu3aliuio, a
c HoMepamu 12, 14, 16, 10, 1, 6, 4, 2 — neByr. Kaxxgas Takas napa curHanoB (Hampumep, 9
1 12) npu ogHOKpAaTHOM IMpeoOpa3oBaHUK YacTOTHI B auana3od 7 [T nepeHocuTcs B OHY
U Ty K€ BBIJICTICHHYIO MOJ0CY AFas.cp=16,5 MI'1. Takum o6pa3zom, TpeOyemast mmosioca Jac-
tot st rpynnoBoro HIIIC CP B nuanazone 7 I'T'y Oyner B 8 pa3 Oosblie AFag.cp, UTO C
Y4ETOM 3aIIUTHBIX M CIY)KEOHBIX IOJIOC YAaCTOT COCTABUT MPHOIU3ZUTEITHHO AFrp=200
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MTI'u.Ha CP umeercs takxke nepegaromias anteHHa auanasona 7 ['T'1, ¢ momMoibo KoTopoit
OXBaThIBaeTCs TeppUTOpHs auamerpom [J Tep —0000 kM. DTa aHTeHHA NepeiaeT rpynnoBoi

curnan CP B Hanpasnenuu LIC.

Tabnuna 3.3
TexHn4ecKkue XxapaKkTepu-

CTHKHU AT mic

Jlnamazon yactoT, MI'11
uEus «3eMIsi-KoeMocy f1€1616...1626,5 f2€6875...7055
— U «Kocmoc-3emitsi» f2€2483,52500 f4€5091 ...5250
Ckopoctb nepenauun, Kout/c
— peub 1,2...9,6
— JaHHbIE 1,2...9,6
MoutHocTh nepegaruuka, Bt 2 400
OUUM, nb-Bt 2...8 32,2...44,2
Ho6potHocts G/T, nb/K -21,7...-23,7 14,6
Hoctyn aboHEeHTOB MJIKP MJIKP
Bun monynsiuuun DdM-4 OdM-4
BeposatHocTh omnbku Ha OUT 10 10°
Kos¢ppunment ycnnenus 1...4 43
ADY, nb
ITonoca omnoro xanama, MI'g 1,23 16,5
Macca, kr 0,6/2
[Tutanue AKKyMYJIATOpHbIE OaTapen CeTb MepeMeHHOT0 TOKa
WJIH CETh MEPEMEHHOT0 TOKa

B IIC ocymectBisirorest mosHasi o0padoTka npuHuMaeMbix ot abonentoB LUIIC u mepe-
pacrpeienieHue MOTOKOB IMepeaBaeMoil HHPOPMAaLMK 110 YaCTOTHBIM MOJIMANIa30HaM B 3a-
BUCHMOCTH OT MECTOIIOJIOKEHHsI a0OHEHTa, NMPHUHUMAIONIETO MH(OpMALUIO, IPHYEeM TPyTI-

noBoit curHan IC, uznydaemsiii B Hanpasiennn CP, mepeHOCHTCs B IuanasoH 4acToT fiyic-
cp=d I'T', rne 3aHnmaer nosocy AFrp =200 MI'. B aToMm ciydae coXpaHsIIOTCSI TAKUE XKeE,

kak u copmupoBannsie Ha CP, mapbl CUTHAJIOB C OPTOTOHAJILHOW MOJISIpU3AIlUEH, 3aHH-
Maromuye OOy TOJOCY YacTOT M MpeaHa3HAaYCHHBIC IS U3IYYCHUS B ABYX Pa3IHYHBIX
ny4ax anteHHoH CP. Ilepenaromue antennsl LLIC perpancnupytoT nHGOpMALIKIO IS KaX-
noro aboHEHTa OIHOBPEMEHHO uepe3 OAMH, JBa, Tpu win Aaxe yetsipe CP B 3aBUCHMOCTH
oT ux yucia B 30He npsmoit BuaumocTu 11IC u AT, B pesynsrare uero B kaxaoit LLIC dop-
MUPYETCS [0 TPU WIIN YEThIpe TyONUPYIOMUX Pe3yIbTUPYIOINX CUTHAJA, KaXKIbIH U3 KOTO-
PBIX UMEET OIHY U Ty K€ IIHPHUHY CIEKTpa Frp =200 MI'u, HO mepenaeTcst OTIEIBHOU y3-

koHarnpasiienHou anteHHoi [1IC uepes pazubie CP.
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Ha xaxnom CP ¢ momomipro 16-my4eBol NPUEMHOW AHTEHHBI YAaCTOTHOE pa3JielICHHE
CUTHAJIOB TIpeo0pasyeTcs B IPOCTPAHCTBEHHOE pa3JieIeHuE.

AOOHEHTCKHUH npueMonepeaTuuk NpuHUMaeT curHaisl ot Bcex CP, momagaromux B 30Hy
ero npsiMoit BuauMoctu. [lockonbky nepuon odpamenus CP pasen 114 muH, To Kaxabiii AT
MOMaJIaeT B 30HY BUIMMOCTH OJHOTO JIMOO OHOBPEMEHHO JBYX, TpeX U Jaxe yeTbipex CP B
3aBHCUMOCTH OT Teorpauueckoro MojioKeHus: abOHEeHTa W BpeMeHH CyTok. llpu mepBom
BKitodeHNH AT npoucxoaut ero cuHXpoHu3auus no cuaxpocursainy LIC, 3akmogaromascs
B OOHapYyKEHUU MOCJIEIHEro U MOCIECAYIOIEM CISKEHUH 3a €r0 YacTOTOW U BpEMEHEM 3a-
JEp’KKU. DTOT 3Tall CUHXPOHM3AIMK annaparypsl AT Ha3bpIBaeTcs NEPBUYHON CHHXpPOHH3A-
mueil. [lo ero 3aBepiieHNH HAYMHAETCS 3TAll YCTAHOBJICHUS CUHXPOHHOCTH (D)YHKIIMOHHPO-
BaHMs BceX ycTpoicTB gopmupoBanus u oopadorku IIIIC nanHoro AT ¢ aHanoruyHsIMU
ycrporictBamu Ha LIIC u octanpHbix AT, y’ke BOIIEAIINX B CHHXPOHU3M.

[Tponenypa cunxponusanuu AT 3aBepmaercs, korna AT nmpuHHMaeT 0TBETHOE cooOIIe-
aue ot LLC. [Tocne 3toro B LIIC npoucxoauT npouece perucTpaiyy U ayTeHTU(PHUKAIUN BbI-
3pIBarolero U Bbi3biBaeMoro AT, 3akirouyaromiuiicss B UX WAECHTU(HUKALKUU, YCTAaHOBICHUU
MECTOIIOJIOJKEHUS, ONPEACIICHUN CTaTyca, Tula 1 T.4. Jlanee, I oCyIecTBICHHs AyIIEKC-
HOU cBs3u aboneHToB IIIC Ha3HayaeT MM HOMEp YACTOTHOTO KaHala, MapaMeTphl KOAUPYIO-
1iei TceBaocayyaitHoOM Mocie0BaTeIbHOCTH, Ha4YalbHYI0 CKOPOCTb Mepeaayn HHPOpMaluu
U T.I.

B pexume nymniekcHoi cBs3u Mexay AByMs AT (OZHOBPEMEHHO € peTpaHCsIueil 1H-
¢dopmanuu ot aboHenrta k abonenty) ILIC mepenaer ciayxeOHbIE KOMAH/IBI PETYITHPOBAHUS
u3IydaeMbix MomHocTteld AT u ckopocTelt nepenays HHPOPMaLUU, BPEMEHHOTO CMEIEHHUS
CHUHXPOCHTHAJa, a TAK)KE KOMAaH/bI U1 PETyJIMPOBaHMs CMELICHU CUHXPOCHUTHaja 0 Jac-
TOTE U BpeMeHH npu nepexosie AT B 30Hy 00cayKuBaHUS coceqHUX dyuel anTeHHbl CP nmmn
nayuyeid anteHHbl apyroro CP u T.a. @yHKIuM ynpaBieHHs NapaMeTpaMu CHHXPOCHTHaja
peanu3yroTcs OJHOBPEMEHHO ¢ mepenaueil uHGopmauu oT aboHeHTa K aDOHEHTY ¢ TOMO-
IIbIO CIEIMAJIBHOIO CUTHalla, a ()YHKIMHU YIPABICHHUS MOLIHOCTBIO — BO BpeMs Hay3, op-
raHM3yeMBbIX B TIpolecce nepenadn HHPOpMaIi.

WHTepBan mexny nepsbiM BKIO4eHHEM AT 10 yCTaHOBIIEHHS QYIUIEKCHOW CBSA3M C BbI-
3bIBAEMbIM a0OHEHTOM cocTaBisieT okoio 50 ¢, u3 KoTopbix Oosee 48 ¢ ucnonb3yercs A
nepBuyHO cuHXpoHM3anuu AT mo cuaxpocurnany IIC u cunaxponusaruu IIC mo cus-
xpocurnany AT. Ecnu ke cunxponuzanuusa AT c ILIC ycranaBnuBaercs 3apaHee, TO ISl CO-
eIMHEHHUS C BBI3bIBAEMbIM a0OHEHTOM TpedyeTcs MeHee 2 C.

B peueBom kaHane Tpaduka NMpUMEHEH BOKOAEP C NEPEMEHHOH CKOPOCTHIO MEepenadH,
cpennsisi ckopocTh 2,4 Kout/c. Bokonep mpeoOpasyer pedeBoil CHTHal B MOTOK CHUTHAJIOB
KM, KOoTOpbIi KOIUPYETCSI CBEPTOYHBIM KOZOM, a Ha IIPUEMHOM CTOPOHE JEKOAUPYETCA 110
anroputmy BurepOu.

CucteMa MOXeT Takke 00eCHeUUTh aCHHXPOHHYIO Iepeady AAHHBIX CO CKOPOCTBIO 10
4,8 Kout/c. JlomnepoBCKHii CIBUT 9acTOT HA A0OHEHTCKUX M IIITFO30BBIX CTAHITUSX KOMITCH-
cupyercs niox ynpasinenuem LIC. Kpome xananoB Tpaduka B cucreMe OpraHu3yOTCS: IH-
JIOTHBIHM KaHaJl, KaHaJ CUHXPOHM3aLuU (co ckopocThio 1200 6UT/c) M KaHa MOUCKOBOTO BbI-
30Ba. s OOpbOBI C 3aMHUpaHUSIMU CUTHAJIOB IPUMEHSETCS PErYINPOBKAa MOLIHOCTH IMepe-
nauu nox ynpasienuem 1IC.
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B Poccuu mmanupyeTcst co3nath Ha3eMHBIA CETMEHT cucTeMbl «ImobasncTrapy, BKIItOYaro-
mwmii B ce0s etk LIIC, obecrnieunBaromuii ycIryraMu I100aIbHON CITYTHUKOBOW CBSI3H 10
260000 aOoHEHTOB Kak Ha OCHOBE UCIONIb30BaHUs opTaTUBHBIX AT, Tak u yepe3 TOOIL.

3.4. CucteMa noABMXHOWN CNYTHUKOBOMW CBSA3MU
«MonsapHas 3Be3na»

Cucrema «IlonsipHas 3Be3ma», paspabareiBaeMasi psiaom poccuiickux ¢upm (PKK,
«Oueprusn», AO «Poctenekom», AO «I"a3kom»), mpeaHa3HaueHa JUIisi 00eCIeueHus Mepco-
HaJbHOH, MOOMJILHOM M (PMKCHPOBAHHOM CBSI3U Ha BCel Tepputopuu PO.

[To Ha3HAUEHUIO U MEPEUHIO MPENOCTaBIsIEMBbIX YCIyT cBs3u cuctema «llomsipHas 3Be3-
Jla» CXoIHa ¢ cucteMoi «lobancTapy, MOCKOIbKY OHH UMEIOT OJMHAKOBBIE TIPUHIIHIIBI T10-
CTPOEHHUS.

HeoOxogumocts B co3manuu cucteMbl «llonspHas 3Be3nga» oOyciioBieHa TeM 00CTOs-
TEJIbCTBOM, 4TO B cucteMe «lobajicrapy» CTpyKTypa U napaMmeTpbl KOCMUYECKOTO CErMEHTa
ONITUMH3UPOBAHBI [T KaueCTBEHHOTro obcimyxuBanus tepputopun CLIA (kpome Ansickn),
a B npezaenax teppuropun PO He oOecnieynBaroT KaueCTBEHHOTO 0OCTy>KuBaHMA Bblie 70
rpaji. CeBEpHOM IMUPOTHI M HE TAPAHTUPYIOT YCTOWYMBOM CBS3H IIPH YPE3BBIUAWHBIX 00CTOS-
TEJIbCTBAX.

OTnruuTenbHONH 0coOeHHOCTRIO cucTeMbl «llonsipHast 3Be3a» SBIAETCS MCIIOIb30BAHUE
NC3 na BeIcOKOumUnTHYecKkor opoute (BDO), yTo mo3BoisieT CymEeCTBEHHO YMEHBIINUTh
konnuectBo MC3 B c0o3BE31MM 1 MOBBICUTH YKOHOMUYECKYIO 3 (HEKTUBHOCTH CUCTEMBI /16/.
Jljis KauecTBEHHOTO 00CTyKUBaHUS TeppUTOpUH PD, B TOM YKCIIEe U CEBEPHBIX TEPPUTOPHIA,
NC3 ¢ BOO nomxken o0nagars xapakTepucTukaMu, coorBeTcTBytommmu MC3 «Monuus», a
MMEHHO: TIepHUOIOM oOpamieHus 12 9acoB, HAKJIIOHEHUEM INTIOCKOCTH OpOuTHI 63,4 Tpai.,
BbIcOTOM anoresa nopsiaka 40000 km u Beicotol niepurest 500 km. IIpu 3Tom 3a cuet 3amen-
nenus nerxennus MC3 B obnactu anorest oo6cnykuBanue Bee reppuropun PO oganm MC3
BO3MOJKHO B T€4€HHE 6...8 4acos.

IIpu cozganuun CCC «IlonspHas 3Be3na» OyayT MCIOIB30BaHBI TEXHOJOTHH, pa3pado-
tanHbple s CCC «lnobancrapy — CHYTHUKOBBIA PETPAHCIATOP, IIJIHO30BbIE CTAaHIUHU,
a0OHEHTCKHE TePMHUHAIIBI, @ TAK)KE KOCMUYECKHE CTAHIIMU U CPE/ICTBA BHIBEACHUS (PUKCHPO-
BaHHOM CHCTEMBbl CIIlyTHUKOBOW CBSI3U «SIMail» U BHOBB CO3AaHHBIE (ha3MpOBaHHBIE MHOTO-
Jy4yeBble aHTEHHbIE cUCcTeMbI i L- u S-auana3onos. Mcnonb3oBanue pazpaboTaHHBIX TeX-
HOJIOTUH YMEHBIIUT PUCK U CTOUMMOCTb peanun3anuu npoekra «llonspHas 38e31a», HO3BOIUT
3HAUUTENIbHO CHU3UTh MAacCcOra0apuTHBIC XapaKTEPUCTHUKH, SHEPronorpedlieHue H CTOU-
MOCTh aOOHEHTCKUX CTaHIMA MpU OOOPYIOBAaHHMH MMH CaMOJIETOB-CAJOHOB, (PMPMEHHBIX
MOE3/I0B, PEYHBIX U MOPCKHUX CY/IOB, a TAK)KE PA3IMYHBIX THIIOB aBTOMOOMJIEH.

CCC «Ilonsapnas 3Be3na» monoaHuT poccuiickuit cermeHT CCC «ImoGancrap» u MOXeET
CTaTh CUCTEMOM MEKBEOMCTBEHHOI'0, TaK Ha3bIBAEMOI'0 «JIBOMHOTO», UCIIOJIb30BAHHUS, IIpE-
JOCTaBIIsIA CBOM YCIIYTH TOJIb30BATENIIM PA3NIUYHBIX OTpAcieil MPOMBIIUIEHHOCTH, Hacee-
HUIO, @ TAK)KE MIPU CO3aHUH BEJOMCTBEHHBIX BUPTYaJIbHBIX CETEH.

Crpyxkrypa CCC «IlonsipHast 3B€31a» COCTOUT U3 KOCMUYECKOTO M HA3€MHOTO CETMEHTOB.
Kocmuueckuii cerment BimodaeTr B cedst yetbipe MC3 na BOO Tuna «MonHus», cpeacrsa
BBIBE/ICHUA U LEHTp ynpasieHus cuctemoi. Yetsipe MC3, cmeHsist moouepeHo ApYT Ipyra
B 30HE PaJMOBUIUMOCTH, CMOTYT OO€CIEUUTh HENPEPHIBHOE MOKPHITHE OOCITYKHBAEMbIX
TeppuTOpuil 3eMHOrO mapa, GopMHUpYsS MPHU 3TOM JBE INepecekaronecss Ha CeBepHOM I10-
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JI0CE 30HBI OOCTY)KMBaHHS: OIHY B ceBepHOM udactu Boctounoro momymapus (Poccwus,
ctpanbl CHI' u 3amagHoii EBpomnbl), BTOpYI0 B CEBEpPHOM 4acTH 3amagHOro MOJyLIapus
(CIIA, Kanaga u ap.).

Hns dopmupoBanus yctoitunBoit cBsizu uepe3 AT na 6opty MUC3 mpennaraercs ycraHo-
BUTh MHOroiy4eBble aHTeHHbI (MJIA) L- u S-auana3onoB ¢ 37 pernoHaibHbBIMU JydaMH, a
Uil OpraHu3annu GuaepHbIX TuHUA B C-1ruana3oHe — UCIONIb30BaTh OHOIYYEBYIO aHTCH-
HY, OXBaThIBAIOIIYIO MOACITY THUKOBYIO 30HY 00CTYKHBaHUSI.

Ha 6opry UC3 cucremsr mnanupyetrcs ycranoButh CP, anamormunbie CCC «I'moGan-
crap». OcHoBHBIE TapaMeTpbl CP s aboHeHTCKoi 1 huaepHON THHUN PUBEICHBI B Ta0II.
3.4.

HIC npenna3zHaueHsl Ui OopraHu3anuy (GUAEpHON JMHUU, oOecneyuBaromeil nepeaady
MH(GOPMALIMOHHBIX CUTHAJIOB U CUTHAJIOB CIIy>K€OHOT'O KaHajla yIIpaBJeHHs peCypcaMH CeTH
CCC.

Pabora cucremsl «IlonsipHast 3Be3na» ocHOBbIBaeTcsl Ha ucnoib3oBanuu LIIIC, yacToT-
HO-IIPOCTPAHCTBEHHOM U KOJIOBOM pa3/ieJIeHUH CUTHAJIOB (KaHAJIOB), BKJIOYAsl OpraHU3aIUI0
CIIy>)K€OHBIX KaHAJOB JUIsl yNpaBieHHsl cucTeMol cBa3u. CymMMapHasi IpOIyCKHasi CIoco0-
HocTb CCC onHOM 30HBI (UeTHOTO Miau HeueTHoro BUTka MC3) cocTaBnser npu o0CIyKuBa-
HUM TOJBbKO mMepcoHanbHbIX nopraTuBHbIX (IIT) u aBToMoOMnbHBIX AT mopsaka 1 ThIC. Ka-
HasoB; npu obciyxuBaHuu AT (uxcupoBaHHO# cBsA3u B crannoHapHbIX ycnoBusax (CT) u
AT, ycTaHOBJIEHHBIX Ha OOJNBIINX MOJIBUXKHBIX 00BEKTaX C MOBBIIIEHHBIMU dHEPTeTUUYECKU-
MU XapaKTepUCTUKAMU, — TOPsIIKAa § ThIC. KAHAJIOB, YTO COOTBETCTBYET BO3MOYKHOCTH 00-
ciyxuBanust B PO 1o 480000 a6onenroB. OcHoBHble nmapameTpbl AT mpuBeneHs! B Ta0II.
3.5.

Tabnuma 3.4
TexHnuyeckue xapaxkrepu- AT HIC
CTHUKH

ITonoca gacror, I'T'1t 1,6/2,5 5/7
Jwunanazon yactot, MI'1

— muHuA «3ema-Kocmocy» 1610...1618,25 5095...5250

— smnus «Kocmoc-3emmsay 2483,5...2491,75 6900...7055
[[IvuprHa UCIIONB3yEMOM I10- 8.25/8.25 155/155

J1ocel, MI'11

OOmuii 4acTOTHBIN pecypc ¢
Y4ETOM IOBTOPHOTO HCIIOJb- 264,0/264,0 310/310
30BaHUs 4acToT, MI 11

Tun s1yqa Pernonanbnsiii [Tonmyrino6anbbIHit
KonmnuectBo sydeit, mir. 37 (axTuBHBIX 32) 1
[Hupuna nyuyeit aHTeHH, ° 2x2 14x14
OUHM 6opra Ha OAMH Ka-
Hal, 1bBT:

— C-guana3zona — —7...-5,5

— S-puanazona mig [T 23.8 _

73



— S-nuamazona g CT 23,8 —

KomnaecTBo ¢TBOJIOB, MIT. 32 mo 8,25 MI'y 2mo 155 MI'n

[Iponycknas cioco6HoCTh  |1000 — mipu ucnons3.I1T unu

PTP, uncno kananoB 8000 — mpu ucnons3. CT
Tabnuna 3.5
IMapameTtp 3HavyeHHe MapamMeTpa

CkopocTh niepeiauun B kanaje, Mout/c

— TJI®: aganTUBHO peryinup. B mpeaenax 1,2...9,6

— CcpelHee 3HaYCHUe 2,7

— Tmepenava JJaHHbIX 4,8
OUNM AT Bcex tumnos, 1bBT -6/+4
Ho6potuocts 1T, 1b/K -24.6
Ho6potaocts CT, n1b/K +2,6
Ho6potrnocts LIC, 1b/K +27,5

Tpebyemoe 3nauenue C/I1 (nb) mns Tene-
(OHHOI CBSI3W HA BXOJIE:

— 1T >3.9
- CT 23,1
— H1IC >5,0

3.5. Cucrema noagBMIKHON CNYTHUKOBOM CBA3MN «Oauccen>»

Cucrema «Opnucceity, pazpabarsiBaemas komnanueit TRW (CIIA), npeanasHadeHa amns
obecrieueHus nmepcoHaIbHON, MOOMIBHOM U (PUKCUPOBAHHOM CBS3U 9 PErMOHOB:

1) ABcrpanuu u OkeaHuu;

2) LlenTpasibHOM AMEpPUKH;

3) IOxHoit AMepuku;

4) CeBepHolt AMepUKH;

5) Azum;

6) EBporbr;

7) Cesepnoii Appuku;

8) KOxnoi Adpuku,

9) Tuxoro okeana, Bkitouas ["aBaiiu.

[To Ha3HAUEHUIO, MPUHIIMIIAM ITOCTPOCHUS U TIEPEYHIO MPEAOCTABISEMBIX YCIYT CHCTEMA
«Opnucceit» cxonHa ¢ cucteMoit «I mobdanctapy.

[lenecoobpazHocTh co3manus cucteMbl «Onuccein» 00yCcIoBIIeHa TeM, UYTO TIPH €€ pealv-
3alMH C IEJIbI0 TOBBIIMICHUS YKOHOMHUYECKOW I(PPEKTUBHOCTH MO CPABHCHHIO C CHCTEMOM
«puamym» yMEHbBIIAETCS KOIUYECTBO HCIONBb3yeMbIX B co3Be3anu MC3 u uckimodarcs
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ME)KCITy THUKOBbIE KaHaJbI CBSI3U, a IO CPAaBHEHUIO ¢ cucTeMol «lobajcrapy yMeHbIIaeTcs
KOJIMYECTBO MCHOIb3yeMbIX B co3Be31uu MC3 1 Komm4ecTBO UTI030BbIX CTAHIUH.

OTanuuTenbHON OCOOEHHOCTBIO cHcTeMbl «Onucceil» sBIsIeTCS UCHOIb30BAHUE «TSHKe-
aeix» UC3 Ha kpyroBoi opOuTe co cpenHel BBICOTOM, YTO MO3BOJSET YBEIUYUTH 30HY 00-
CIIyKHUBaHMs, puxonsiytocss Ha onuH MC3 u, cienoBarenbHO, YMEHBIINTh HEOOX0UMOE
xommmyectBo UC3 /7/.

CBs13b C MOABMKHBIMEU a00HeHTaMu B cucteMe «Onucceily 0CyIecTBIsSeTCS B YaCTOTHBIX
nuana3oHax L u S B Tex ke 4aCTOTHBIX M0JI0caxX, 4To U B cucteme «lmobdancrapy.

OunepHsle MMHUK B cuctemMe «Opauccei» NoIKHBI (QyHKIUMOHUpOBaTh B K,-auamnasone
Kak Ha JuHuu «3emia-Kocmocy, tak u Ha nuHUM «Kocmoc-3emisi». [lpomyckHas croco6-
HOCTb cuctembl «Oaucceit» cocranisier nopsaka 46000 kanano. 3oHa 00CITy)KUBaHUSI CHC-
Temoit «Onuccei» pacroyiokeHa B mpeaesiax oT 65 rpaid. KHOM MUPOTH 10 75 rpan. ce-
BEPHOH IIMPOTBHI.

Cucrema «Opgucceil» UMEET CTPYKTypy W MPUHLMIIBI OPraHU3alluU CBSI3H, aHAJIOTUYHbIE
cucreme «Imobancrap». Kocmuueckuii cermeHT cucremsl «Onucceit» BriIroyaeT B ceds 12
NC3, xaxnpiii Becom 1134 xr. 1o wetbipe MC3 pa3mernieHsl Ha TpeX KPyroBBIX OpOUTaX BbI-
coroit 10354 kM ¢ HaKIIOHEHUEM 55 rpaj., 9To 00€CIIeUnBaCT JBOMHOE MTOKPHITHE 30HBI 00-
CITy>KMBaHUs MpU yriax Mecta He meHee 30 rpaza. B 95% ciyudaes.

B cucreme «Opmucceit» antenna kaxaoro MC3 dbopMupyeT MHOTOIYUYEBYIO AHATrPaMMy
HaNpaBJIEHHOCTH, KOTOpas pa3OMBaeT 30HY IMOKPBHITHS Ha NMPUMBIKAIOIINE APYT K JAPYTY
SYEHKU. DTO MO3BOJISET JIy4llle COIVIacOBaTh 30HY IOKPBHITHS C MOBEPXHOCTHIO CYIIM M
YAYUYUIUTh UCIIOJI30BAaHNUE YACTOTHOI'O CIIEKTPa 3a CYET IMOBTOPHOI'O Ha3HAUEHUS HECYIUX
YacTOT B Pa3HbIX sYCHKaX.

Tpaduk yepe3 BOCXOASIIMI CIIYTHHK-PETPAHCIISATOP BO3PACTACT, a Yepe3 3aXOMsIui —
yOBbIBae€T B COOTBETCTBHH C BO3PACTaHHEM M YOBIBAHHEM KOJMYECTBA aOOHEHTOB B JaHHOU
30He oOcmyxuBaHus. [Ipu cMeHe 3axX0/AIIero CIyTHIUKa BOCXOAIIUM TpaduK paiioHa mepe-
JaeTcsl APYroMy CHYTHHKY, OOCITYXHBAIOIIEMY 3TOT ke paiioH. OOBIYHO MPOJOIKHUTEIb-
HOCTb BBI30Ba 1 OOMEHA COCTABIISIET B COTOBOM CE€TH 2—3 MHUHYTHI, T.€. MPU JIByX4aCOBOM 30-
HE BUJIMMOCTH TOJABIISIFOIIEE YHCIO BBI3OBOB OynmeT oOcmyxkeHo ogauMm WMC3 u nmumb He-
60JIbIII0E KOJIMYECTBO MOTpedyeT npoueaypsl cMensl MC3.

CP umerot 19-kaHanbHYI0 apXUTEKTYPY IJIs MPSMOW M OOpaTHOW JIMHUM CBsI3H. B oOpar-
HOM JIMHUU CBSI3U KaXAbIH U3 19 MpUEMHBIX JIydeil COCTOUT U3 MaJIOLIYMSIILEro yCHIINTENS;
MOBBIIIAIONIETO TpeoOpa3oBaTeisl YacTOThl, OCYIIECTBIAIONIETO NepeHoc B K,-amama3oH.
[Tocne nepenoca B K;-auana3zoH curxaisl MOCTYIAIOT HA yCUWIMTENb MOIHOCTY Wi JIBB n
nepenatorcs B HanpasieHuu Ha LIC. [Ipsimas nuHUS CBA3M TyalibHA MO OTHOIICHHIO K 00-
parHoit nmuHuu cBsizu. Curnansl K,-nmuanasona O6ynyt npunumatses ot LIC, ux gacrora Oy-
JeT TOHWXXAThCSA, OHU OyayT (DUIBTPOBATHCS, YCUIIMBAThCS U MOJBOIUTHCS K aHTeHHE L-
nuanazona. Kaxaplii xkaHan mepenadd OyJeT cHaOKeH YCHIIMTENIEM MOIIMHOCTH C JIBYMS
YPOBHSIMHU BbIXOMHOM MorHOCTH (17,5 BT mnu 35 BT), paboTarommm B pekuMe HACBIIICHUS
(nns ysenuuenust KITJT).

[Tnardopma kocmuyeckoro ammapara OyaeT co3maBarbest Ha ocHoBe IC3 FLTSATCOM,
o0ecreunBaromero cBsa3b Mexay Mopckumu odbektamu BMC CIIA. 3epkano anTeHHbI L-
nuama3oHa OyJIeT UMeTh AuaMeTp 2,5 M, 3epKalio aHTeHHBI S-Auana3ona — 1,6 M. /[Be an-
TeHHbl K,-auamnasona OyayT ycTaHaBIMBaThCS Ha TMOBOPAYMBAIOIIMXCS MOABECAX, 3aKperl-
neHHbIx Ha anenu MC3, oOpanieHHoM K 3eMIIe.
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Tak kak cryTHUKH cucTeMbl «Onuccein» OymayT HaXOAUTHCS Ha OpOUTaxX CpeaHeil BHICOTHI
(MEO), To oHu OyayT mojBeprarbCsi BO3IEHCTBHIO CBOOOIHBIX SJIEKTPOHOB M IPOTOHOB
nosica Ban-Annena.

Opnaxko uccinenoBanus, npoBeAeHHble koMnanueil TRW, nokazanu, 4To COyTHUKU MOTYT
BbIIEP)KUBATh CONMHEUHYIO paauanuto 6oree 10 ser. Ilpu 3Tom OyaeT mpoucxoauTh HEKOTO-
poe yXyaIIeHne TTapaMeTPOB COJIHEYHBIX Oarapeil; 3JeKTpOHHOE 000pyI0BaHHE OYIET MOJI-
BEprarbCsi 3HaUUTENIbHO MEHBIIEH paJuallii, YeM Ha CIIyTHUKAX C F€OCTAlMOHAPHBIMU Op-
ouramu. [[ns 3amuTel HamOosee YyBCTBUTENBHBIX K PaJHdalldd AJIEKTPOHHBIX CHCTEM Ha
NC3 FLTSATCOM nomxHO MPUMEHSTHCS IKpaHUPOBAHHE.

B nazemMHOM cermeHTte cucteMbl «Onuccei» IUIaHHPYETCs MCIONIb30BaTh nopsaaka 20
HIC, o ase LIC na xaxapiii u3 9 pernoHoB. [l HEMPEPHIBHOTO 0OCTY>KUBAHUSI TEPPUTO-
pun CIIA B cucreme «Onucceit» mnanupyercsa npeaycMmorpers ase 1IC; oqna Ha BocTOU-
HOM M OfHa Ha 3amaaHoM nobepexne. Kaxaas u3 [IIC OyneT uMeTh 4yeThlpe aHTCHHBI JHa-
METpOM 3 M, pa3HECEeHHbIMH Ha pacctostHue 30 kM Apyr ot Apyra. Tpu u3 HUX OyayT OIHO-
BPEMEHHO 00ecrevynBarh CBA3b C HECKOJIBKMMU CIyTHUKamH. YeTBepTas Oyaer paboTarsb ¢
BOCXOJSIIIIUM CITyTHHKOM, YTO OOECHEYUT HENPEPHIBHYIO CBSI3b MPU CMEHE CITyTHUKOB. Ee
MOYKHO WCIIOJIB30BaTh W JUISI O0XO/Aa MO, KOTOPBIA OOBIYHO BHIMIAJIaeT HA IUIOMIANH C
auaMeTpoM MeHbIe 30 KM.

[TopratuBnabie 3C MOMKHBI OBITH MPOCTHIMU M JICHIEBBIMU U MUMETh IMOJIb30BATENbCKHIA
uHTep(delic, aHAIOrMYHBI HOCUMBIM TEPMUHAJIAM COTOBBIX ceTel. OKOHeuHas amnmaparypa
JOJDKHA CONIEpIKaTh OJOK, KoTophiid obecrieunBaetr conpsikenne ¢ CCC «Onucceit» u coTo-
BbIMU ceTsIMU eBpomeiickoro cranaapra GSM u amepukanckumu cranpapramu ADS u
AMPS.

CrnyTHHMKOBasl CBSA3b pealu3yeTcs MEXIy a0OHEHTaMH, HAXOSAIIUMUCSA B 30HE OOCITYKHU-
Banus oxgHoro MC3. B ciyyae HE0OXOOMMOCTH YCTAHOBIICHHUS CBSI3U MEXKIY aOOHEHTaMH,
HaXOIAIIMMHUCS B 30HAaX oOciyxuBaHus paznuunbix MC3, ucnonb3yercs Ha3eMHas BOJIO-
KOHHO-OINITUYECKasi TUHUS CBsi3u Mexay ¢ukcupoBanHbiMu LIIC, 3akpersieHHbIMU 3a JaH-
HBIMH 30HAMHU OOCITYKHBAHHSI.

B cucreme «Opucceit» npeanonaraercs ucnonb3zoBats LUIC, ananornuno CCC «Imo-
Oancrap». Pammonuuus «3emis-Kocmoc» cucrembr cBsizu «Opucceit» paboraet B L-
nuamnaszoHe Ha yactotax oT 1610 mo 1625,5 MI'n, a paguonunus «Kocmoc-3emisy — B S-
nuanaszoHe Ha yactorax oT 2483,5 no 2500 MI'n. Kaxxnomy napruaibHOMY JIydy Juarpam-
MBI HAIIPaBIEHHOCTHU aHTEHHBI (KXKIOW sUeliKe 30HbI OOCITY)KHBAHUS) CTABUTCS B COOTBET-
CTBHUE Mapa YaCTOTHBIX MOJNANA30HOB, KaXIbIi U3 KOTOPBIX 3aHUMAET OJIHY TPEThIO YacTh
nojsiocsl yacToT (4,83 MI'n), Beinensiemoit mis auHuM «3emitsi-Kocmoc» u «Kocmoc-3emisi»
cootBetrcTBeHHO, puueM IITIC 3anumaer Beck noaauanazon. C 1elibl0 CHUXKEHUSI BHYTPH-
CHUCTEMHBIX [IOMEX B COCEIHEH siuelKe UCIOJIb3yeTCs Apyras 1mapa 4acTOTHBIX MOAAMAINA30-
HoB. Ha cnmyTHMKax mpeamnosiaraeTcsi yCTaHOBUTH 19-1y4eByr0 aHTEHHY C MIMPUHOW MapIiiu-
aJBHOTO JIyda 5 rpaaycoB. Takoe MOCTPOCHHE MO3BOJISIET 00SCIICUUTh MTPUMEPHO O-KpaTHOE
MMOBTOPHOE MCIOJIb30BAHUE YACTOTHOTO CIIEKTPA.

Cea3p Mexnay LIC u UC3 ocymectBasierca B K,-nuamazone. [lpu sTom mmsa xaxmoi
A4YelKN pe3epBUpYeTCs OfMH noaauana3oH ans paauonuauu «MC3-IIC» u ogun ans pa-
quonuaun «I11C-MC3». Bo3aMOXXHO Takke IPUMEHEHUE YaCTOTHOTO MYJIBTUILIEKCUPOBAHUS
B PaJMOJIMHUU TIepe]l MepeHocoM curHaioB u3 L- B K,-qmamason u nemysinbTUILIEKCHPOBa-
HUE BO BTOPOM paJIMOJIMHKUM MIEPE IEPEHOCOM CUTHAJIOB U3 K,- B S-auarnaszoH.
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[Tpunsteie Bo Bcex 19 nmyyax @M IIIIC mynprunnekcupyrorcs u nepeaatorcs k IC Ha
yactore okosnio 20 I'T1. DTOT curHan ¢ ydeToMm 3alllUTHBIX WHTEPBAJIOB 3aHUMAET MOJIOCY
104 MI'u. CootBerctBytomumii curnan ot LIIC na Hecymieit okono 30 I'T'n neMynbsTumniekcu-
pyeTcs ¥ IEpEeHOCUTCS B S-AHMaIa3oH.

[IponyckHas cnocoOHOCTh KaHajla B OJJHOM MapLMaIbHOM Jy4e OINpeNessieTcs] YPOBHEM
TEIJIOBOTO ITyMa U B3auMokoppeasinnoHHbMU ntomexamu [ITIC. i 19-nydeBoii aHTEHHBI
IpOMyCKHasi crnocoOHocTh cocTapnsieT 2300 TeneoHHBIX KaHAIOB, a C Y4€TOM TOTO, YTO
KaX/Ipli pPEeruoH OOCIIy)KMBAeTCsl HE MEHee, YeM JABYMs CIyTHHKaMHU-PETPaHCIATOPaMH,
MIPOITYCKHAs CIIOCOOHOCTh B PErHOHE MOXKET COCTaBIAThH mopsiaka 4600 TemeoHHBIX KaHa-
JIOB.

ITpu BbI30BE TpeOyemoro abOHEHTa BHayalsle JenaeTcs MOMbITKa MCIOIb30BaTh PeCypChl
COTOBBIX CETEH, a B Cllyyae HeyJaauu — pecypchl cuctemMbl «Oaucceit». Anmaparypa BbI30Ba
coenuHsiercst kabenbHbIMU TMHUAMH ¢ 11IC. JInd xak1oro napuuaibHOro Jdy4ya Ha CIIyTHUKE
MPEeIyCMOTPEH KaHal BbI30Ba. AOOHEHT Oy/eT MOCTaBlIeH Ha OOCIY)XKMBaHHE B TOT MapIu-
aJIbHBIN JTy4, KOTOpbIH 00ecredynuT cooTBETCTBYIOIMI ypoBeHb curtana Ha LIC. IIpu stom
aOOHEHTY OyJeT NPeANHCaHO UCTIOIb30BaTh YaCTOTY COOTBETCTBYIOLIETO MOAIUANA30HA.

B GonpmmHCTBE CilydaeB B TeUSHHE BbI30Ba aDOHEHT Oy/IeT 0CTaBaThCs B OJJHOM M TOM XKe
sYeiKe, XOTs HeNb3s1 UCKIII0YaTh U BO3MOXKHOCTD Iepexoja abOHeHTa U3 OJHON 30HBI B Jpy-
ryro. OToMy ecTh 2 npU4YHHbL. Bo-mepBbIX, AUEHKH MMEIOT TOCTAaTOYHO OOJIBIINE pa3Mepbl
(nnametp okoso 800 kM), BO-BTOPBIX, MOJIOKEHUE SYEEK HA MOBEPXHOCTH 3€MJIM OCTaeTCs
OTHOCHUTEJIHO MOCTOSHHBIM. COOTBETCTBYIOIIME YNPABISAIONIME KOMAHIbl IO IEPEBOAY
aOOHEHTa W3 OHOW 30HBI B JIPYT'YIO U M3MEHEHHMIO YacTOT M KOJIOB BBIJAIOTCS COOTBETCT-
Bytomeit IIC.

[IpenBapurenvHble nccienoBanusl, nposeaeHHble koMnanuen TRW (CILIA), noka3biBaror,
YTO IIOJIHBIE 3aTpaTbl Ha peanu3aluio cuctembl «Opauccei» He MeHee, 4YeM B TpU pasa
MEHBbIIIE, YEM 3aTpaThl Ha peannzanuto cucreM «Upuauym» wnn «Imobdancrapy.

B uucne cymecTBeHHbIX JOCTOMHCTB cHCTeMbl «Onuccei» HEeoOXOIMMO TakKe OTMe-

TUTB:
— BO3MOXHOCTbH YIIPaBJIEHUs JHarpaMMOM HanpasieHHOCTH aHTeHHbl CP mpu n3mene-

HUM paiioHa 00CTyKUBaHUS;

— BO3MOXXHOCTh Habmonenus MC3 on yrmamu mecta He meHee 30 rpaj., 4To MO3BOJISET
HNCKIIIOYUTH BIIMSIHUC ITOMCX OT HA3CMHBIX CUCTCM U yCTpaHI/ITI) 6JIOKI/IpOBaHI/Ie CUTHa-
JIOB 3a CYET HEPOBHOCTEH penbeda U CTPOCHHIA.
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4. AHAJIU3 COCTOSIHUA U TEHAEHUWA PA3BUTUSA
CUCTEM CNYTHUKOBOMU CBA3U C noABMKXHDBIMU
OBbEKTAMU

4.1. AHaNN3 COCTOSAAHMSA U TEHAEHLUUW pa3BUTUA
reoCTalMoOHapHbIX CUCTEM CNYTHUKOBOMN CBA3M
C NoABUXXHbIMU 06beKkTaMm

B npouiecce cBoero passutus reocraunonapseie CCC IIO nponuim HECKOJIBKO 3TaroB,
KOTOpPBIE MOXKHO MPOCIIEIUTh HA OCHOBE aHaM3a OCOOCHHOCTEW pa3BUTHUSA cHCTeMbl «MH-
mapcar.

Ha nauanpHOM STame pasBuTHa cucteMbl «MHMapcar» HeoOXoauMo OBLIO MPOBEPHUTH
MPUHIUIHAIBHYI0 BO3MOXKHOCTh CIYTHUKOBOM CBSI3M C HOABMKHBIMHU OOBEKTaMHU B IJIO-
0anbHOM MaciTade, OnpeneanuTh TPeOOBaHHS K KOCMUYECKOMY U 3¢€MHOMY CETMEHTaM CHC-
TeMbl. JlaHHBIN 3Tan ObUT yCHEIIHO peaju30BaH Ha OCHOBE HCMOJIb30BAHMS MEPBOTO MOKO-
neans UC3 «Mumapcar» u paspabotku «Cranmapra-A». B cucreme «Mumapcar-A» uc-
MOJIB3YIOTCSl AaHAJIOTOBBIE U IIM(POBBIE METOABI Nepeaayd UH(OpMALMK U TOCTaTOUYHO IPO-
Moszakue ctannuu (CC) BecoM 710 ¢Ta KUJIOTPaMM.

[Tocne nakomienust onpezaeneHHoro onbita skcutyarauuu CCC I1O u nosiBieHus: Kade-
CTBEHHOM IIM(PPOBOIT HIEeMEHTHOM 6a3bl Ha BTOPOM 3Tare pa3BuTHs B cucteme «MHmMapcar»
Obu1 pazpaboran «Cranaapr-B», B COOTBETCTBUM € KOTOPHIM ObLI OCYLIECTBIIEH MEPEXoi K
nupoBBIM MeToZaM mepenayu MHGOpMaluy, ONTUMHU3ALNS HCIOIb30BaHUS SHEpPreThuye-
ckoro u yactotHoro pecypcoB CP, uto mo3Bonmio cau3uth Tapudsl u Bec CC (3C).

Bonb1ioit uHTEpEC M POCT crpoca Ha yCIyTH MOABMKHON CITyTHUKOBOHM CBS3HM MOTPE0O-
BaJl PELICHUS TaKOW MpoOIeMbl, Kak rnepexo oT MoOuIbHBIX 3C K MOPTaTUBHBIM (HOCUMBIM
u pyuasiM) 3C. B mompITKax pemieHus BhIIEyKa3aHHON mpobieMbl B cucteme «uMapcary
ObLTH pa3paboTaHbl TaKKue CTAaHAAPTHI Kak «Cy», «M», «ADPO».

B cucreme «Mumapcar-Cy cHmkeHne maccorabapuTHbIX xapakrepucTuk 3C (Macchl 10
5...7 kr u rabaputoB 10 30x20x15 cMm) mocTHraeTcs MyTeM YMEHBIICHHs MOJIOCH KaHaia
cBsi3u 70 5 k['1, orpaHMYeHUs NPEJOCTaBIsEMbIX YCIYT CBSI3U Mepenadeil uudpoBbIX U Te-
nerpadHBIX COOOIICHUH.

B cucremax «Mumapcar-M» u «Muamapcar-ADPO» npu HE0OXOIUMOCTH TPE0CTaBIIe-
HUS TaKuX YCIYT CBsI3U, Kak TenedoHus, GpakcUMUIbHAS CBS3b W Tepefada JaHHBIX, IS
CHIDKEHHSI MaccorabapuTHBIX XapaKTepUCTHK (Maccel a0 9,5...22 kxr u rabapuToB 10
45x35%18 cm), Hapsimy CO CrenUajbHBIMU METoAaMu 00paboTKu (BOKOACPHOM), MTO3BOJISIO-
MMM YMEHBIIUTH IIUPUHY YaCTOTHOTO KaHasia 10 10 kI, CyIecTBEHHO YBEIMUEH dHEpre-
Tudeckuil noreHnuan CP 3a c4eT NOBBIIIEHHS] MOIIHOCTH IIE€peJaTynKa M MCIOIb30BaHU
MHOT0JIy4eBO# aHTeHHbI CP, 4T0 peann3oBaHO BO BTOpOM U TpeTbeM nokonenusx MUC3 cuc-
Tembl « THMapcaT.

HaneHeiimee pa3zutie cuctembl «MTHMapcary, HampaBlieHHOE Ha pealin3aluio Tio0aib-
HOW NEepCOHAJIbHON PaJMOCBS3U C UCIOJB30BAaHHUEM MOPTATUBHOTO (Py4yHOro) TEPMMHANA,
BeITostHsrOIIero pynakmuu 3C, cBsa3aHo ¢ pa3paborkoit «Cranmapra-Py», B KOTOpOM ¢ 1EbI0
JOCTHXKEHHS] DPHEPreTUYECKOro MOTEHIMaNa paAUOIMHAN, HEOOXOAUMOro AJisl 00ecTedeHUs
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KaueCTBEHHOM TeNe()OHHOW CBA3M, IJIAaHUPYETCS MPHU peau3aluid KOCMHUYECKOT0 CerMeHTa
nepexo OT Te0CTallMOHAPHBIX K HU3KoopouTamsHeM MC3 /5/.

B03MOXXHOCTH OpraHu3aIui r100aibHON MEePCOHATBHON CITyTHUKOBOM CBSI3M C MCIONb-
30BaHueM reoctaroHapHblx MC3 U «pydHBIX» TEPMHHAIIOB HCCIEAYyEeTCS B THUIIOTETHUYe-
ckoM nipoekte «I'apbon», paspadoranHom pupmamu Motopona u LMSC (CIIA) /3/.

BrImoTHEHHBIE MCCIIEIOBAHUS TTOKA3aJIM, YTO JJIS BBITOMHEHUS TpoekTa «lapOoH» Tpe-
OyeTcsi co3laHue YHHKAIbHOTO KOCMHUYECKOTO CErMEHTa, 00JIaJaroniero aHTeHHOH ¢ 060b-
muMu rabaputamu (ropsiaka 33 M) v OoNbIIMM KoMuecTBOM Jyden (rmopsiaka 800), mor-
HOM 3HeproycTaHoBkoi (mopsika 10 kBT), BICOKON HaIe)KHOCTHIO OOPTOBOM armaparypsl U
npyrux noacucteM MC3, 6ombmmm cpokoM ciryk0sl (10 10 ner).

Kpome Toro, ¢ nenpto obecriedeHnss HePEPbIBHOCTH OOCITyKUBaHUs a0OHEHTOB, B CHC-
teme «['apOoH» TpenrnonaraeTcs UCIOIb30BaTh, Hapsmy ¢ Tpems pabounmu UC3, tpu pe-
3epBHBIX C3. [Ipu sToM k03 puttment nzdoprTounoctn ucrnonbzyemoix MC3 pasen 2.

Peanuzanus cucremsl «'apOon» B Onmxaiiiiiee BpeMs He IUIAHUPYETCS B CBSA3U C OTCYT-
CTBHUEM HEOOXOIMMBIX HIJISi CO3aHus TPeOyeMOoro KOCMHUYECKOrO CerMEHTa TEXHOJIOTHM, a
Tak)ke OOJIBILION CTOUMOCTHIO IPOEKTA U OOJIBIIUM PUCKOM B YCHEIIHOCTH €0 OCYyIIeCTBIIe-
HUSL.

st mpoBenenHust aetanbHOro conocrapneHus reocrannoHapHeix CCC I1O u BhIsSBICHUS
TEHACHIIMNA MX Pa3BUTHSI MOXKHO BOCIIONB30BaThesl Tabnumamu 4.1-4.4, B KOTOpBIX cucTeMa-
TU3UPOBAHBI TAKTUKO-TEXHUYECKUE XapAKTEPUCTUKH KOCMHUYECKOTO M 3€MHOTO CETMEHTOB, a
TaK)Ke IKCIUTyaTallMOHHbBIE U SKOHOMUYECKHUE XapaKTEPUCTUKN CUCTEM.

4.2. AHaNN3 COCTOSAHUSA U TEeHAEHLUUW pa3BUTUSA
HU3KOOP6MTaNbHbIX CUCTEM CTYTHUKOBOMW CBSAI3MU
C NoABU)XHbIMU 06beKkTaMm

B CCC I1O nocne sTana WHTEHCUBHOTO MCIOJIb30BAaHHS I€OCTAIMOHAPHON OpOUTHI Ha-
CTyIHJIa 3pa IIMPOKOTO HMCIOIb30BAHUS KPYTOBBIX M SJUIMITHYECKUX OPOUT € pasiuYHbIM
kxommmuectBoM MC3 B co3Be3nuu koHKpeTHbIX CCC. IlepeueHb OCHOBHBIX JIOCTOMHCTB HU3-
xoopourtansHbix CCC I10 mo cpaBuenuto ¢ reocrammonapabivu CCC I1O chopmynupoBan
B nogpaszene 1.5.4.

Jns pewieHus npo6ieM MHIMBUAYAIU3alUU U DI00aIu3alMy MU MPeOCTABICHUN yC-
ayr cBsizu HuzkoopouransHeie CCC I10 npeBocxoasaT reocraunonapusie CCC I10 no 3xo-
HOMHUYECKHM ITOKa3aTelsiM, TNI00aTbHOCTH M HETIPEPBIBHOCTH CBS3H, YTO 00CCIICUYMBAET LIH-
POKMI MHTEpEC K HUM M PeajU3alMIo LeJIoro psjaa NPoeKToB. M3 ynoMsHyThIX B OApasze-
ne 1.5.4 Tpex Bo3MOXxHBIX Ki1accoB Hu3koopoutanbHbeix CCC 1O cneayer OTMETHTB, U4TO

— CHCTEMBI 30HOBOM CBSI3M HE IOJYYMJIM IIUPOKOIO PACIPOCTPAHEHHUs, IIOCKOJIBKY OHH
M0 COBOKYITHOCTH TEXHUKO-DKOHOMHUYECKUX XapaKTEPHCTUK YCTYMAKT TeOCTaIHO-
HapaeiM CCC I10 ;

— HuskoopOutansasie CCC 10 THma 3JIeKTPOHHOW MOYTHI 00eCIeunBaIOT 00Iee BHICO-
KM€ SKOHOMUYECKHE MoKa3zareiu, yeM reocranuonapasie CCC I10, B ciydae ucnonb-
30BaHMA MX B KaueCTBE MEXJyHApOAHBIX cucteM. IIpumepoM monoOHON cuCTEMBI sIB-
JsieTCs IPOEKT cUCTeMBI «[ OHemy;
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— CHCTEMBI IIOOAIPHOW TIEPCOHAIILHOM CBSI3M MPEICTABIAIOT OOJBIIION MHTEpPEC B Kaue-
CTB€ AaBTOHOMHBIX CHUCTEM H KaK JOITIOJJTHCHHEC HAa3€MHBIX COTOBBIX cereH H, KpOME€ TO-
IO, SIBJISIFOTCSL MOHOIOJIUCTAMH TIPU MPENOCTABICHUN YCIYT MOJBUKHOM CBSI3U B pe-
THOHAaX €O cJIabopa3BUTON UH(PPACTPYKTYPOl CBS3H.

Haubonee npoctel B peanusanuu u He TpedyroT 6oipmux 3arpar CCC I1O Ttuma smex-
TPOHHOM MOYTHI, OJHAKO OHU MPEJICTABISIIOT OTPAaHUYCHHBIN CIEKTP YCIYT CBSI3U : Mepeaady
JAHHBIX, YTO TIPENICTABIISACT OOJBIITUN MHTEPEC I aOOHEHTOB (DMKCUPOBAHHOMW CBSI3H, YEM
JUUIs a0OHEHTOB IMOABIIKHON CBSI3H.

N3 yucna mpoekroB Hu3koopOuTanpHbeix CCC 10, obecneunBaromux rmodaibHyO mep-
COHAJIBHYIO CBsI3b, HaMOOJEe OJMM3KHU K 3aBeplieHuto cucrema «Mpumnymy», cucrema «Io-
6ancrap» u cucrema «Mamapcar-Py» /10/.

Cuctema «Mpunnym» 3agymMaHa Kak aBTOHOMHAasl CHCTeMa IVI00aJbHOW MEpCOHAIBHOMN
CBA3H, U IO3TOMY OPUEHTHUPOBAHA HAa UCIOJIb30BAHUE MEXCITYTHUKOBBIX KAHAJIOB CBSI3U NS
MapHIpyTH3AIMHA COOOIIEHUM, YTO JIEIAaeT €€ JOPOToH.

Cucremnl «I'mobancrap» u «MMamapcar-Py» co3maroTcst Kak TOMOJHEHUE K Ha3€MHBIM Te-
neOHHBIM CETSM OOIIETrO IMOJIb30BaHUS M COTOBBIM CETSAM, YTO MO3BOJIMIIO OTKA3aThCS OT
UCIIOJIb30BaHMsI B HUX MEXKCITyTHUKOBBIX KaHAJIOB CBS3M U OCYIIECTBUTH MEPEXOa K Map-
MIPYTU3AIMH COOOIIEHUH CBSI3U Yepe3 Ha3eMHBIC IIIF030BbIC CTaHIIUU. Takoi moxxoa obec-
MEYMBACT CYIIECTBEHHOE YIYUIICHHE YKOHOMHUYECKHUX TMOKa3arejel MOJBMKHON CITyTHUKO-
BOI CBS3H.

Janbueiimme ycunus B pa3BuTuu HuzkoopoutansHeix CCC 1O Obutn HampaBieHbl HA
CO37IaHNE TAaKUX IMPOEKTOB, B KOTOPBIX 3aTpaThl a0OHEHTOB HAXOMATCS Ha ypOBHE 3aTpar
a0OHEHTOB Ha3€MHBIX COTOBBIX ceTeil. B kauecTBe MpUMEpPOB TaAKUX MPOECKTOB MOXKHO OTMeE-
TuTh cucremy «Onucceit»y u cuctemy «llomsiprast 3Be3nay». OTIMYUTENBEHBIME OCOOEHHO-
CTSIMU YIIOMSIHYTBIX MPOEKTOB SIBJISIETCS MEPEX0a K 0ojiee BBICOKMM OpOuTaM (KpyroBoH U
AIUTATITUYECKOM ), YTO TIO3BOJISIET CYIIECTBEHHO YMEHBIIUTh HEOOXOIUMOE /I CUCTEMBI KO-
mraectBo MC3 B CHU3HTH CTOMMOCTH KOCMHYECKOTO CETMEHTA 1 CUCTEMEI B 1ieioM. OgHaKo
B JAHHOM CJIy4yae YJIy4ylle€HHUE SKOHOMHMUECKHX IOKa3aTejield JOCTUraeTcs MyTeM HUHTErpa-
MY CITyTHUKOBOM CETH C Ha3€MHBIMHU CETSIMHU OOIIETO MOIh30BaHUSA IS 00€CTICUCHUS TJI0-
0aTbHOM MePCOHANBHOM CBSA3M B PAa3IMUHBIX reorpad)MuecKiX pernoHax 3eMHOro mapa /18/.

Jliis mpoBeeHus jaeranbHOro conoctaBienus Hu3zkoopoOutansHbeix CCC I1O u BbIsiBIe-
HUS TEHJCHIMN UX Pa3BUTH MOXKHO BOCHOJIb30BaThCs TabnunaMu 4.5—4.8, B KOTOPBIX CHC-
TEMAaTU3UPOBAHBI TAKTUKO-TEXHUYECKUE XapaKTEPUCTUKH KOCMUYECKOTO U 36MHOTO CETMEH-
TOB, & TAKXKE IKCIUTyaTAIlMOHHBIE U SKOHOMUUYECKUE XaPAKTEPUCTUKHI CHUCTEM.

B Hacrosiiee Bpems Bce nepeunciennbie Boiie Huzkoopoutanbaeie CCC 1O Haxonsares
B CTQJIUM pealu3allid, MKy UX BilaJeibllaMH UIET KOHKYpEeHTHas O00phOa 3a peruoHbI,
CTpaHbI, MPEJCTABISIONINE PHIHKA COBITA YCIYT CBSI3HM, U KOHKPETHBIX a0OHEHTOB, YTO B KO-
HEYHOM CUETE OKaXXET CYIECTBEHHOE BIMSHUE HA TEXHUUYECKHUE, IKCILUTyaTal[AOHHBIE U KO-
nomuueckue nokazarenn CCC I10 u naxe Ha cam ¢akT CyLIECTBOBAHMS T€X WA UHBIX CHUC-
TEM.

B xauecTBe BO3MOKHBIX TeHICHIIMH pa3BuTus Hu3koopoutaibabeix CCC I10O nocne BBoga
B AKCILUTyaTalMIO BHIICTIEPEYUCICHHBIX IPOEKTOB MOXKHO OKUJIATh:
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— pa3paboTKy M MaccoBO€ HCIIOJIb30BaHNE a0OHEHTCKUX TEPMUHAIIOB JIBOMHOTO Ha3Ha-
YCHUA (CHYTHI/IKOBaSI n COTOBas CBSI?:I)) C JOCTYIIHBIMH HIMPOKHUM CJIOSIM IOTCHIUAJIb-
HBIX TOJIb30BATEJICH [ICHAMHU M COOTBETCTBYIOLIMMH YKOJIOTHYCCKUMH HOPMAMU;

— pacmmpenue ucnonbdyemoro CCC I1O yacToTHOTO pecypca 3a cueT OCBOEHHS yac-
TOTHBIX MOJOC B auana3zoHax 1,9; 2,5 m 3 I'Tu, ¢ uenpio yBeIWYEHHUs] MPOIYCKHOM
CIIOCOOHOCTH;

— UHTErpaltio Ha CETEBOM YPOBHE U CTaHAAPTU3AINIO TEXHUUECKUX PELICHUN MOJIBIX-
HOH CIyTHMKOBOM M Ha3€MHOW COTOBOM CBfI3H, C LIEJIbIO CO3/IaHUS €IUHON CETH MOA-
BIDKHOU CBSI3U.
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XapaKTepUCTUKN KOCMUUYECKOIro cCerMeHTa
reoCTaMoOHaAPHbIX CUCTEM CNYTHUKOBOW CBSI3MN
C NOABUXHbBIMUN O06bEeKTaAaMM

Tabnuna 4.1
Hassanue CCC I1IO
HNumapcar-A | Uamapcar-B | Hamapcar-C | Uamapcar-M TI'apoon
XapaKkTepucTHKH
Komuuectso MC3 B
CO3BE3INU 4 6 6 8 6
KomuuectBo opour 0 0 0 0 0
Yroi HakoHeHus, ° 0 0 0 0 0
Bericota opOuThl, KM 35786 35786 35786 35786 35786
Macca UC3, kr 500+870 4500
YacToTHbIl Uana- L(1,5/1,6)
30H L(1,5/1,6) | L(1,5/1,6) | L(1,5/1,6) S(3,6) L
YacToTHBI pecypc
cucteMbl, MI'1 3,5+7,5 20 20 24 14
IIponyckHas  cmo-
COBHOCTE CHCTEMBI 125 250 4000 1500 210000
Bux gocryna M/TYP/M/JIBP |M/TYP/M/IBP |MTUP/M/IBP |M/IUP/MJIBP |MJIUP/MIBP
Bun OGoproBoii 00-| mpsmas npsMas npsiMas npsiMas C KOMMYT. Ha
paGoTKH peTpaHCISILINS | PETPAHCIISALMS | PETPAHCIISIINS | pETPAHCIISIINS oopty
OUKM CP, nb-Bt 33 33 39 48
Ho6potrocts CP,
TB/K -13 -13 -13 -12,5
3epKajio
Tun u pasmeps! an- JIHAMETPOM
TEHHBbI 33 M
KomunuectBo nmyueit 1 1 1 1(5) 800
CxopocTh niepenayu:
TeneOHHBIHI
- peun, KOonw/e |y ayan 25xTn| 16 — 438
— nannele, Kout/c | 2,4;9,6; 64 | 2,4;16; 64 1,2 2.4
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XapaKTepUCTUKHN 3€MHOro CerMeHTa

reoCtTauvMoOHapHbBIX CUCTEM CI'IYTHVIKOBOVI CBA3MU
C NOABUXHDbBIMKU Ob6bbeKTaMu

Taonuua 4.2

Hazsauune CCC I1O

Humapcar-A | Uamapcar-B | HUamapcar-C | Hamapcar-M I'apOon
XapaKkTepucTHKH
;Ioa;TOTHH“ amana- oy 15/1,6) | L(1,5/1,6) | L(1,5/1,6) | L(1,5/1,6) | L(1,5/1,6)
YacToTHBIN pecypce 2.5 20 20 24 14
cucrembl, MI'11 ’
ITonoca mpomnycka- 50 20 5 10
HUS KaHaja, KI 11
Monynsist M OM-4 OM-2 OdM-4
OUNM AT, nb-Bt 36 33 15 27
Jo6potHOCTh AT, 4 4 3 12
nb/K
. 16 (c akky-
Macca AT, xr 30+100 18 10 ~0,5
MYJISITOPOM)
TaGapuTsl, 20x60x30 180x350x45 | TeneonHas
CMXCMXCM 0 TpyOKa
Tun u pasmepsl aH-| 3epkKajo, 3€pKajlo, |CIupaib Bbl- DAP
TEHHBI muametp | M |quamerp 0,8 m| cotoit 0,4 m [650x560 cM’
12 B nocr. Toka, | akKKyMyJsiTop, | akKKyMyJsiTop,
[Turanue AT cetb ~220 B | cets ~220 B cetb ~220 B |cerb ~220-260 B ceth ~220 B
KomuuectBo Gepe- =20 =20 =30 =30
TOBBIX CTaHIIUU
CkopocTh niepenayu:
TeneOHHBIHI
~ peun, Kour/e kanan S0kl 16 — 8
— nmanusle, Kour/c 9.,6; 64 9,6; 64 1,2 2,4
[Torpebmsiemass AT
MOILIHOCTb, BT
— fpuriepeaate 450 105 95 100
— IIpU IpUEMeE 110 28 12 20
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DKCNNyaTauMOHHDbIE XapPaKTEPUCTUKHU
reoCTaMoOHaAPHbIX CUCTEM CNYTHUKOBOW CBSI3MN
C NOABUXHbBIMUN O06bEeKTaAaMM

Taonuua 4.3

Hazsanune CCC I1O

XapaKkTepucTHKH

Huamapcar-A

HNumapcar-B

HNuamapcar-C

HNuamapcar-M

TI'ap6on

KauectBo 00cmyxu-
BaHUSA:

— 3aJlepiKKa, MC

— HaJCKHOCTh CBS-
31, %

— yroiu mecra, °

— 30Ha OOCIYXH-
BaHHUS

— MAakKCHUM. MPOOJI-
KHUTEIBHOCTh OTKa-
3a B YCIIyTrax CBsI3U

400+700

99.8
5
+75° ¢./10. 1.

IIOCTOAHHO
J0 3aMCHBI

400+700

99.8
5
+75° ¢./10. 1.

IOCTOAHHO
J10 3aMCHBI

400+700

99,8
5
+75° ¢./10. 11.

HCECKOJIBKO
qaCoB

400+700

99.8
5
+75° ¢./10. 1.

HCCKOJIBKO
qaCoB

400+700

5
+75° ¢./10. 1.

Cpoxk ciyx6s1 IC3,
rox

7...10

7...10

7...10

7...10

10

Kosdpdumment wu3-
OBITOUHOCTH uc-
nons3zyembix MC3

1,33

1,5

1,5

OxugaemMoe KOJIU-
YeCTBO  OOCITYXKH-
BaeMbIX a0OHEHTOB,
MIJIH.

0,03

0,03

0,3

0,3

Cpoku BBOzma cuc-
TEMbl B JKCIUlyara-
LU0

1976 1.

1992 .

1991 r.

1993 r.

nmocne 2010 1.

Buns! ycnyr:
— peub,
JIaHHBIE,

MEHIKUHT,

rPyMIOBOI
30B,

BBbI-

ornpeesieHrue
MECTOIIOI0XKE-
HUsS aDOHEHTOB
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DKOHOMMUUYECKMNE XapPaKTEPUCTUKH
reoCTaMoOHaAPHbIX CUCTEM CNYTHUKOBOW CBSI3MN
C NOABUXHbBIMUN O06bEeKTaAaMM

Taonuua 4.4

Haszpanne CCC 1O
Humapcar-A | Uamapcar-B | HUamapcar-C | Hamapcar-M I'apOon

XapaKkTepucTHKH
C -

TOUMOCTBH CHUCTC 5800
MBI, MJIH. JOJI.
Croumocts AT, noin.| 40000 3000 3000...5000 | 8000...10000 2000

2 fox. 3a
Tapud, non/mun. | 11...16,5 8...12 A 7..9,5 3
1 Kobaiit

T'onoBble 3KCILTYa-
TallMOHHBIC pacCXo- 75
Jbl, MJIH. JOJ.
C

TOUMOCTD 3aIlyCKa 250
WC3, mun. goir.
YpoBeHb cTpaxoBa- 13
Hus, %
C

TOUMOCTBH OJJHOI'O 350

NC3, miH. moi.
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XapaKTepUCTUKN KOCMUUYECKOIro cCerMeHTa
HU3KOOP6GUTANbHBIX CUCTEM CNYTHUKOBOW CBA3M
C NOABUXHbBIMUN O06bEeKTaAaMM

Taonuuma 4.5

Haszsanune CCC I10
Tomen puanym I'no6an- |Mumapcar- Onceei Hoaspuas
crap P 3Be3/1a
XapaKkTepucTHKH
Komuuectso MC3 B 36 66 48 10+2 pe- 12 4
CO3BE3IUU 3ep.
KonmnuectBo opOuUT 6 6 8 2 3 1
VYron Haknounenus, ° 83 86 52 45 55 63,4
Bricora opOuThl, kM 1410 780 1410 10354 10354 40000
Macca UC3, xr 225 320 450 2750 1135 2100
Yacroruei guama-| 0,3/0,4 L(1,6) L(1,6), S(2,0/2,2) L(1,6),
30H L(1,51,6)| K. |S@A25). 7y | LS, Ka | S2A),
C(6/7) C(5/7)
Hacrotheiit pecype) 5 10,5 16,5 18 15,5 185
cuctembl, MI'g
1 x.—64
[pomycknast  cmo-| Koéut/c {56000 te. |65000 Temn. |45000 ten.|46000 Temn.| 1000 Teu.
COOHOCTH cHcTeMbl | 2 K. —4,8 | KaHajoOB | KaHaJOB | KaHAJOB | KAHAJIOB | KAaHAJIOB
Koéwur/c
MI4P/ | MJYP/
Bun nocrymna MJIBP MJIBP MJIKP MJIBP MJIKP MJIKP
Ocobennoctu 6o0p-| nmemon., JIEMOJI., npsiMasi | ¢ KOMMYT. | TpsMast npsimMast
TOBOM 00pabOTKH 3allOMUH. | 3alIOMHUH. | pETPAHCI. | HA OOPTY | pETpPaHCII. | pETPaHCIL.
OUUM CP, n1b-Bt
Hob6potHocts CP,
nb/K
Tun u pasmeps! an-
TEHHBI
KonunuecTBo nyueit 1 48 16 163 19(37) 32
CkopocTh nepenayu:
— peun, Kour/c — 4,8 1,2+9,6 1,2+9,6
— nannsle, Kout/c 64 2,4 1,2+9.6 4,8
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XapaKTepUCTUKHN 3€MHOro CerMeHTa
HU3KOOP6GUTANbHBIX CACTEM CNYTHUKOBOW CBA3M
C NOABUXHbBIMU O6BbeKTaMu

Taonuua 4.6

Hassanune CCC I1O
Tomen puanym I'no6an- |Mumapcar- Onceei Hoaspuas
crap P 3Be3/1a
XapaKkTepucTHKH
YacTOTHBINA quana- 0.3/0.4 L(1.6 L(1,6), S(2.0/2.2 L(1,6),
on O O 500, S0 Ls k| sea),
(1,5/1.6) a C(6/7) (5/7) C(5/7)
YacTOTHBEI pecypc
PEEYPEl 10,5 16,5 8 15,5 18,5
cucteMsl, MI'11
ITonoca mnpomycka-
Hps xanana, ki 5 1230 1230 1230
Monynsimyst OM-2 OM-4 OM-4 dOM-4 OdM-4
OUUM AT, nb-Bt 1,3 1,4 2...8 —6/+4
Hobporrocts AT, 10 238 |-21,7+23,7 24,6
nb/K
Macca AT, xr 3...10 0,65 0,6; 0,2
["aGapuThl,
CMXCMXCM
HITHIPb HITHIPb
Tum u pasmepet av-| o von | immoi LITHIDS
TCHHBI 0 5 M 0 1 M
AKKYMYJISTOD, [ aKKyMyJIsTOp,
[uranne AT cets ~220B | cer ~220B
KonnuecTtBo 1miro-
30BBIX CTAHIUN ~10 ~200 ~20 ~200
CkopocTh nepeaayu:
— peun, Kbut/c _ 4,8 1,2+9,6 1,2+9,6
— nauubie, Kour/c | 4.8; 64 2.4 1,2+9,6 4.8

[Motpebnsemas AT
MOIITHOCTb, BT

— IIpH miepeaave

— Tpu IpuemMe
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DKOHOMMUUYECKMNE XapPaKTEPUCTUKH
HU3KOOP6GUTANbHBIX CUCTEM CNYTHUKOBOMW CBA3M
C NOABUXHbBIMUN O06bEeKTaAaMM

Taonuua 4.7

HUST a0OHEHTOB

Ha3sanue CCC I1O
Tonen Hpumy I'mo6an- |Mumapcar- Onceei Hoaspuas
crap P 3Be3/1a
XapaKkTepucTHKH
KauecTBo 00cmyxu-
BaHMS:
— 3aACpiKKa, MC 170+320 | 170+320 | 170+320 | 200400 | 200+400 | 300+500
— HaAACKHOCTH CBSI-
3u, % 99
— yroia mecra, ° 10 8 20 20 30 30
— 30Ha  00CIyXH-| +90° ¢./f0. | £90° c./10. | £72° ¢./10. | £90° c./10. | —65° ¢. m. | +60++90°
BaHUS 1. I . . C. I
— MAaKCHUM. MPOJOJI-
JKUTECIBbHOCTE OTKa- 16 MuH. B
3a B yCIIyrax CBSI3H CYTKH
Cpoxk ciyx6s1 UC3, 5 7.5 10 12 3 10
TOoI
Koapdumment wu3-
OBITOYHOCTH  HC- 1,1 1,2 1,3
nonb3yeMbix MC3
OxugaemMoe  KOJIH-
ueeteo - obemyRil | g 340 2.5 | 1,25 | 23 0.4
BaeMbIX a0OHEHTOB,
MIJTH.
Cpoku BBOzma cuc- OCJIE
TeMBbl B DKCIUTyaTa- 1998 1. 2000 1. 2000 T. 2000 1. 2000 T,
10050%0)
Buaer yenyr:
— peub, + + - + +
— JIaHHBbIE, + + + + + +
—  MEWHKUHT, + + + + +
— TpYIIOBOW  BBI- + + + + + +
30B,
— ompejieeHUe + + + + +
MECTOTIOJIOXKE-
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DKOHOMMUUYECKMNE XapPaKTEPUCTUKH
HU3KOOP6GUTANbHBIX CUCTEM CNYTHUKOBOMW CBA3M
C NOABUXHbBIMUN O06bEeKTaAaMM

Taonuuma 4.8

Haszsanune CCC I10
Tomen | Mpumyw | 110081 (MHMAPCAT-| () ey |TTOMAPHAS
crap P 3Be31a

XapaKkTepHuCTHKH

CTOMMOCTD CHCTE- 100 3500 1900 2600 2000 600

MBI, MJIH. J0J1.

Cronvocts AT, zor. 3000 750 | 150...200| 300 | 6501200

2 .3al

Tapud, non./vun. |~ A0 38 3 035.3 | 1.2 0,65 | 0,2...0,5
Koaiit

['onoBkIe sKkcILTya- 260 297 324 135

TallMOHHBIE PacXo-

JIbI, MJTH. JOJ1.

CroumocCTh 3arycka 6 20

WC3, mnn. goi.

YpoBeHb cTpaxoBa- 7

HUA, %

CTOMMOCTB OJTHOTO 13,4 20

HNC3, miH. moi.
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