NMHOPMALNOHHO-KOMMYHUKALLMUOHHLbIE
TexHonorum (UKT)

Oobwme TepMuubl pna UKT

UHTepHeT- WNHTepHeT-npoBanaep (ISP - oT aHrn. Internet Service Provider) — niobas KomMnaHusa, KoTopas NnpenocTaBnseT
nposangep NHTepHeT noJsib30BaTeslo UM OpraHusayunm.

PacnpocTtpaHeHue MeToA, C MOMOLLbIO KOTOPOr0 pagnMoCcurHan nepefaeTcs n B3anMoaencTByeT C hrusnyeckon cpenon.
YacTtoTa Obuwee nsmepeHune, UCNOJIb3yeMoe B paAnoOCBA3N, U3MEPSETCA MO TOMY, HACKObKO 6N3KN ANNHbI PaANOBOJIH.
HOO CokpalueHune oT «Hmn3kaa okosioszeMHas opbuTa» — Korga CnyTHUK BpallaeTca 6,11M3K0 K MOBEPXHOCTUN 3eMn.
FeocTtaumnoHapHbii O6LEKT Ha opbuTe 3eMn, KOTOPLIA OCTAETCS B eAUHCTBEHHOM (PUKCMPOBAHHOM MECTOMOJIOXKEHMNN.

«LleHTp ynpaBneHus cetbto» (NOC - oT aHrn. Network Operation Centre) — LeHTpanbHbIA y3€es, Yepe3 KOTOpPbIn
NOC NMPOXOANT MHTEPHET-CBSA3b, 0ObIYHO O COeANHEHUS YAaJIEHHbIX COeANHEHU C OCTaIbHOM YacTbio
rnobanbHoro MHTepHeTa.

MpoBanpgep KomnaHuns, obecneynBatoias MobUAbHYIO FOJIOCOBYIO CBA3b.

AHTEeHHa He goJiXKHa 6bITb cneynanbHO HanpaBJieHa N MOXXeT I'IOCbIJ'IaTb/I'IpVIHI/IMaTb curHanbl nobon

BceHanpaBneHHasn
opveHTaumu.
AHTEHHa, KOTopasi MOXeT MoCbllaTb Y MPUHUMaTb CUrHaJbl TOJIbKO B OAHOM HamnpaB/iieHUN U [OJIKHA ObITb
OpHoHanpaBJieHHas
HanpaBJieHa HenocpeACTBEHHO Ha CNYTHUK.
Papuno Noboe aHanorosoe yCTPONCTBO CBA3M, KOTOPOE MCMOJIb3YeT paAnoBOJIHbI A8 Nepefayn u npmemMa CUrHaos.
MoBTOopUTEns YCTpOWCTBO, KOTOPOE yCMIMBAET U paclUMpseT AnanasoH paanocurHana.
GPS CokpalueHune oT aHr. "Global Positioning System" («nobanbHasa cuctemMa No3nLIMOHNPOBAHNSA») — MPOTOKON
ON5 onpefesneHns TOYHbIX MeCTOMOJIOKEHNI Ha MOBEPXHOCTU 3eMJIN C UCMOIb30BAHNEM CETU CMYTHNKOB
3apepixka 3afep)xKa BO BpeMeHN MeXAy nepefaHHbiM Y MPUHATBIM CUTHAJIoM.
VSAT CokpalueHune oT aHra. "Very Small Aperture Terminal" («TepMuHan ¢ o4eHb MaJioli anepTypon») — Ha3eMHbIN

CI'IyTHVIKOBI:IVI NWHTEPHET-NMPOTOKOJI.

KoHBeHuua TaMnepe



KoHBeHUMA TaMnepe — cokpalwleHne ot «KoHBeHUNAa Tamnepe o npefocTaB/IeHnNn
TeNeKOMMYHUKALMOHHbIX PeCypCcoB AJ19 CMArvYeHus nocieaAcTBUN CTUXUNHBIX
bencTBMn 1N onepaumn NO oOKasaHWO NoMoLWmN» — ABnseTCcs obsaszaTenbHON
MeXXOYyHapOoOoHOW KOHBEHLUMEN, KoTopas perynmpyeTt NCroJsib30BaHWe paamno- v
CNYTHUKOBOW CBA3M B cUTYyaumax benctemsa. CorsacHO CBOUM MOJIOXKEHUAM,
KoHBeHUMA TaMnepe TpebyeT, 4ToObI rocygapcTea, nognucaswine ee, obecneymsanm
«YCTaHOBKY M 3KCMAyaTaunto HageXXHbiX, TMOKNUX TeIeKOMMYHUKaLVWOHHbBIX Pecypcos,
KoTopble OyayT UCMOb30BaTbCA OPraHMU3aumMaMn, 3aHUMaLWNMNUCA OKa3aHNeEM
r'YMaHUTApHOW MOMOLUU U COOENCTBUA». B peanbHOM BbipaXkeHuu, ecnu
ypes3BblyanHoOe noJsioXeHue 6110 06bABIEHO B CTpaHe, KoTopasa paTuduumnposana
KOHBEHLUMIO, N CTpaHa npuHsana noMmowb OpraHmnsaunn ObbeanHeHHbIX Hauun, To
yKa3aHHasa CTpaHa He MO)XXeT MpenATCTBOBAaTb UCMOJIb30BaHUIO
TeNeKOMMYHUKaLNOHHOIro 0bopyaoBaHUA AN NOAAEPXKKN FT'YMAaHUTAPHON NOMOLLW.

CnefnyeT OTMETUTb, YTO lOpuanYeckme obssaTenbCTBa Mo NpeaoCcTaBAEHNIO
CcBOOOAHOIrO OOCTYyNa K TEJIEKOMMYHUKALMAM PacrnpoCTPaHATCA TOJIbKO Ha
rocyfiapcTBa-4/ieHbl, KOTOPbIE MOJIHOCTbIO paTuduunposanm KoHseHUUIO. Ha MOMeHT
MnoaroTOBKW HACTOSALLEro pykoBoAcTBa /inwb 49 rocy4apCTB-4J1I€HOB MOJIHOCTbIO
paTndgunumnposann KoHseHuuo Tamnepe, a ewe 31 rocygapcTBo COrjacuiochb
paTugunumpoBaTb ee B byayuiemMm. MHorne u3 ctpaH, B KOTOPbIX B HAaCTOSLLEE BpEMS
OENCTBYIOT ryMaHUTapHbIe OpraHm3aumnmn, He Bbipasnam Kakoro-nnbo obsasatencTsa
noanncaTb KOHBEHUMUIO, U faXKe rocyfapcTea, paTuduumpoBasLLe KOHBEHLMIO,
MOryT HaW TN KOHKPETHbIE MPUYUHbI 719 NPenATCTBOBAaHMNA UM OTKa3a B JOCTyne K
TeNIeKOMMYHUKALUNOHHbIM YCJ1yramM ryMaHUTapHbIM opraHusaumsam. Npexae yem
nMnopTupoBaTb 0b6opyaoBaHMe CBA3N B CTPaHy, F'yMaHUTapHbIe OpraHmn3aumnm
DOJIDKHbI MPOKOHCYJIbTUPOBATLCA C MECTHbIMU OpraHaMm BAaCTU, TAMOXKEHHbIMW
bpokepaMun U ApPYyrMMn ryMaHUTapHbiMn paboTHMKaMM Ha MecTax, 4Tobbl MOHATD,
Kakue orpaHm4yeHus MoryTt encTBoBaTb.

C nosiHbIM TekCcToM KoHBeHUMM TaMmnepe MOXXHO 03HAaKOMUTLCSA Ha UCMAHCKOM,
dpPaHLYy3CKOM, aHIIMNCKOM N apabCKOM SA3bIKaxX.

KoMnblOoTepHbIE CeTHn

NMoTpebHOCTN B KOMMNBLIOTEPHbIX CETAX 0hrca NN KOMMJIeKCa 3HAYUTESIbHO 3aBUCAT
oT boaxeTa, pasMepa, MOLWHOCTN N 06LLMX onepaTUBHbLIX NoTpebHocTen
opraHusaumun. OpraHmsaymnam ciaenyeT N3y4nTb BOSMOXKHOCTb HanMa
cneymannsnpoBaHHoro UT n ceTeBoro nepcoHasa aAnsa NoanepXKm HaCTPONKKU
OMPUCHLIX N NOLOPUCHBIX CEeTen.
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HacTpounka o(pucoB/KOMNNEKCOB

B 60/IbLLUNHCTBE C/ly4YaeB B NOJIEBbIX YC/IOBUSAX UCMO/b3YETCS HECKOJIbKO BMAOB
ocucHoro ceteBoro obopyaoBaHus. Cioa MoXXeT BXOAUTb:

MopknioyeHme K BHEeLLHEMY MHTepHeT-npoBanaepy - NoaKJJYeHNE K BHELLHEMY
MHTepHeT-npoBangepy (ISP) MoXeT oCyLecTBNATLCS B BUAE CNYTHUKOBOIO
NHTepHeTa, TeneOoHHON NNHNUN NN Kakon-nmbo gpyron hopMbl BbioesIEHHOIO
MOAKJ/IIOYEHUA K CETU, NOOTBEPXKAEHHON MHTEPHET-NPoBangepomM.

MoaeMm - MmogeMbl NPUHUMAIOT CUMHasbl, NOCTyNaLWme OT MUHTEPHET-NPOBaNaepos, n
npeobpa3yoT NX B NPUroAHbIE AJ1 UCMOJIb30BAHUSA CUTHAJIbI MO AOMALUHUM UK
O(PUCHbIM ceTaM. MoaeMbl TakXXe coaep>KaT MoJib30BaTeIbCKY0 NMH(OPMaLmio,
KOTOpas UCnoJsib3yeTcsa ANA NAeHTUPUKaLnn, oTCNeXNBaHNA U MOHUTOPUHIa
Tpaduka B Lensax 6e3onacHoOCTM 1 BbiCTaBneHUA cHeToB. be3s mogema nioboe
AoMallHee nnu cetesoe obopynoBaHue byneT HecnoCcobHO Nogaep>XmMBaTb CBA3b C
BHELWHMMWN CETAMMN.

MapLwpyTmMsaTop - 3TO YCTPOMNCTBO, KOTOPOE pa3fenseT n ynpaBasgeT UHTepHeT-
TpaUKoM, NMO3BONSAA HECKOJIbKUM BbIHNCIUTENIbHBLIM YCTPOMCTBAM MMETb CBOU
cobcTBeHHbIE YHUKabHble IP-aapeca n MAC-agpeca n ogHOBpeMeHHO 06MeHnBaTbLCA
JaHHbIMU C IHTepHeTOM 1 Apyr ¢ ApYrom rno cetun. MapLpyTnsaTopbl UMetoT
pa3inyHble KOHpUrypaunm n pyHKUnUn. Hekotopble MapwpyTmn3aTopbl MOryT
OTCNIeXNBaTb U KOHTPOJIMPOBATb TPa(MK B JIOKAJSIbHON CETU, @ Jpyrne nmeT
BO3MOXXHOCTb noakatydeHnsa K Wi-Fi. Tun ncnonb3yemoro MmaplipyTtusaTtopa byaert
3aBMCETb OT 3KCMJIyaTaUMOHHbIX MoTpebHocTen.

Me>xceTeBOM 3KpaH - 3T0 Nt0boe yCTPONCTBO, KOTOPOE CNeLnasbHO OTC/EXNBAET n
huNbTpyeT MHTEPHET-COOAEPXMMOE, NOCTYynatoLlee U3 BHEWHUX ceTen. MexxceTeBble
3KpaHbl MNoJIE3HbI 4S8 NpenoTBpalleHns BpeaoHOCHOro NnporpaMMHoro obecneyeHuns,
C/IY4aMHOr0 HECAHKLIMOHNPOBAHHOIO BTOPXKEHUA B CETU UKW axke ans 610KMPOBKK
CoOEepP>XXMNMOro, He pa3peleHHoro NT-NnoIMTUKOM OTAENbHbIX OpraHn3aunin. B
YAPOLLEHHbIX CETSAX Me)XXCeTeBble 3KPaHbl HacTO 06beaNHAITCA C MOAEMaMN NN
MapLupyTU3aTopamMm, Npu 3TOM paclUMPEHHbIE CETU MOrYT MMETb aBTOHOMHbIE
MeXXCeTeBble 3KPaHbl, KOTOPbIe MMEIOT pa3/indyHble NPOTOKObI 418 Pa3HbIX
nonb3oBaTesIeN cepBuUca.

KoMMyTaTOp - CEeTEBOV KOMMYTATOp NpencTaBaseT cobol ycoBepLLIEHCTBOBAHHYO
hopMy MapLLpyTM3aToOpa: OH KOHTPOJMPYET 1 pacnpenensieT UHTepHeT Mexay
HECKOJ/IbKUMU CETEBbIMM YCTPONCTBAMU, OAHAKO KOMMYTaTOPbl CMOCO6HBI
OCYLLECTBASATb A€TasibHbli MOHUTOPUHI U KOHTPOJIb BMJIOTh A0 YPOBHS OTAE/bHbIX
yCTPOMCTB. KOMMYTaTopbl TakXXe UCNOoJb3yTCsA Ans punbTpaumnmn, 610KMPOBKM 1



3alMTbl BHYTPEHHUX CETEN, aHAIOrMYHO MEXCETEBbIM 3KpaHaM, 3aluMLlaloWwmm oT
BHELLUHNX Yyrpos.

CepBep - 3T0 KOMMNbOTEPLI, MOJIHOCTbIO NpeAHa3Ha4YeHHble OJ151 XPaHEHUS U
COBMECTHOI0 UCMoJib30BaHUA (harnoB B ceTu. CepBepbl MOTyT ObiTb TAaKUMU XKe
NPOCTbIMU, KakK 0ObIYHbIE HACTO/IbHbIE KOMMbLIOTEPDI, NN TAKUMN XKE CJIOXKHbIMU, Kak
6osblUME CNeunann3npoBaHHbie BbIYNCIUTESbHbIE YCTPOMCTBA, NpeabsaBasiolne
ocobble TpeboBaHUA K yCTaHOBKe. B nocnenHne roabl MHOMME opraHmM3aumm Havyanu
NCMNOJIb30BaTb «BHELLUHMNE» CEPBEPbI, HA KOTOPbIX XPAHATCSA U yNpaBAstoTcsa danibl U
[aHHble N3 MeCTOrMOJIOXKEHMI, PAaCMOJIOXKEHHbIX 3a NpeaenaMn ohncoB, NHorga B
Apyron ctpaHe. CepBepbl BHE MOMELLEHNI — BMNOJIHE NPUEMJIEMbIE PELLEHUNS], 0QHaKO,
€C/IN NoNb30BaTeNN cepBepa NMEKT HecTabubHoe nogkodyeHne K UHTepHeTy,
JIOKaNIM30BaHHbIA cepBep MOXET OblTb NpeAnoYTUTEesNbLHee.

.J’l"“ 3
1 2

1 BHeLWHWN NHTepHeT-NpoBanaep

2 Mopgem

3 MaplpyTusaTop/MexxceTeBon 3KpaH
4 MapuwpyTunsaTtop Wi-Fi

5 CeTeBol KOMMyTaTOp

6 Cepsep

OnepauuoHHana 6e30nNacHOCTb

TpeboBaHMA K 3KCMyaTauUMOHHON 6€30NacHOCTU KaXK40M N3 JIOKaJIbHbIX CETEN
OOJIKHbI COOTBETCTBOBATb OCHOBHbLIM MpaBuiaMm.

KOoHTpOsb pocTyna - TOJIbKO YNOJIHOMOYEHHbIE LA OOJIXKHbI UMeTb OOCTYM K
CeTAM U BbIYUCINTESIbHBIM YCTPONCTBaM. Bce KoMnbloTepbl AO0/HKHbI ObITh 3aLlMLEHbI
naposem, a gna mapwpyTtmnsatopoB Wi-Fi Takxxe 0oJ>KHbl TpeboBaTbCA yY4eTHbIE
[aHHble. HekoTopble ceTn NpefoCTaBAsAOT BPeMEHHbI roCTEBOW AOCTYM, O4HaKO
noTpebHOCTU B CrneumanbHbIX HACTPOMKAX BapbUPYOTCA B 3aBUCUMOCTHU OT
onepavLmnoHHON cpepbl.

BpenoHoCHOe nporpaMMHoe obecnevyeHue - BCe BblYNC/INTESIbHbIE YCTPOWCTBA B
CeTAX OOJIKHbl UMETb TY WU NHYIO POPMY aHTUBUPYCHOIO NMPOrpaMMHOro


https://log.logcluster.org/sites/default/files/2022-06/Network%20Configuration.png

obecneyeHuns, a onepaLNoHHbIE CUCTEMbI BCEraa A0JIXKHbI ObITb 0OHOBNEHBI.
OpraHusaumnam cneayeTt pacCMOTPETb BO3SMOXXHOCTb YCTAaHOBKUN MeXCEeTEBbIX SKPAaHOB
/MM KOMMYTATOPOB C YNpaB/iseMblM/ HACTPOMKaMM, YTODbI TaK)XXe COKPaTUTb
NMOMNbITKN BTOPXXEHMSA UK Nepeaavyn BpeJoHOCHOro NporpaMMHoOro obecrnevyeHums.

Monutuka B obnactu UT - opraHmsaumnsam cnenyeT pa3pabaTbiBaTb U
pacnpoCTpaHATb BHYTPEHHIOW NoanTuky B obnactu UT cpenun Bcex COTPYOHMNKOB U
nonb3oBaTtenen ceTu. Nonntmkm B obnactm UT oo/mKHbI BKAKOYaTb NpaBuia u
MOJIOXKEHMUA O TOM, YTO CHUTAETCHA NpUemMseMbiM NoBeJeHNEM, KaKOBbI NpaBuia
NCMONb30BaHUSA pa3iNdHbIX TUNOB 0bopynoBaHUSA, U YCTaHaBAMBaTb pyKoBoAsALLNE
NPUHLWNBI B CJlydae HecobnoneHus.

Ha3eMHble coeauHeHus

B Mupe C NOCTOAHHO pa3BMBAOLWMMNCSA TEXHOOrMAMM BCe Bonee [OCTYMHbLIMA
CTaHoBATCA TenedoHnsa n NHTepHeT, NnpefocTaBisgseMble Ha MECTHOM YPOBHeE.
JlokanbHO NMpepocTaBasemMas ycayra 34ecb Ha3biBaeTCs yYC/Iyron, npefocTtaBasemMon
CTOPOHAMM N OJ11 CTOPOH B CTpPaHax pearnpoBaHus, Kak NpaBuio, MECTHbIMU
KOMMaHUAMU, KOTOPble MOTYT UK He MoryT paboTaTb B ApPYyrnx cTpaHax.

Hapn3op v BMewlaTeNbCTBO

MecTHasa TenedoHma n IHTepHeT MOryT OKa3aTbCs Aewesne un bbicTpee, yem nwboe
Apyroe pelwieHne, N NCrnosib30BaHWe MeCTHbIX YCYyr NMOOLWpPseTcs TaM, rae 3To
6e30MnacHO 1 AOCTYNHO. N'yYMaHUTapHbIE OpraHn3aUnmn, AENCTBYOLIME B PA3INYHbIX
KOHTEeKCTax, Bceraa Ao/IXKHbl UMeTb B BUAY, YTO MECTHbI€ MOCTAaBLLWKWN FOJIOCOBOW
CBSI3M 1 OaHHbIX BCerga AenCcTBYIOT B COOTBETCTBUM C MOJIHOMOYUSMU U
OrpaHNYeHNAMUN HalLMOHaIbHbIX OPraHoOB B1ACTU N HOPMATUBHbIX TpeboBaHWNA.

MHormne onepaTtopbl TeNeOHHOW CBA3WN N NpoBanaepbl NHTepHeT-ycyr o6a3aHbl
oCcywecTBNATb HabngeHe 3a HEKOTOPbIMU NN BCEMU MOJIb30BaTENAMU CBOUX
ycnyr. B HEKOTOpbIX C/ly4aax TeNeKOMMYHUKaLNOHHbIE KOMMAaHUN YaCTUYHO Uu
MOJIHOCTbLIO NPUHaLNeXaT NPaBUTEeNbCTBAM N MOTYT ObITb BbINOJHATE (PYHKLUN
rocyfapCTBEHHON pa3BebiBaTeSIbHON CUCTEeMbl UM annapaToB be3onacHoCcTn. B
3KCTPEeMasibHbIX CUTyaunsax TeneoHHaa N MHTEPHET-CBA3b MOXKET ObITb OTK/II0YEHA
nNu 3anpeLleHa Ka4YeBbiM NMuaM, opraHm3aumsam nav BCceM rnosib3oBaTensam ycnyrim
Cpa3y 13-3a ornaceHun No rnoBoAy KOHMINKTA, MNOAUTUYECKNX BecnopsaakoB nan
ApPYrux BOMpocoB, CBSA3aHHbIX C 6e30nacHOCTbIO.



FyMaHUTapHble OpraHn3aumn, NCNOJb3yloWmne NpenocTaBasgseMble Ha MECTHOM YPOBHE
YyCJIyr FOJIOCOBOM CBA3N UK Nepefadvn AaHHbIX, LOKHbI BCerga NCXoauTb U3 TOro,
4YTO UX AEATEesIbHOCTb MOXKET MOoABEPrHYyTbCSA HAA30pYy UM OTCAeXMnBaTbCA B toboe
BpeMs, n obecnevynTb pe3epBHbIE CUCTEMbI CBA3M Ha C/lyYal oTKAoYeHns NHTepHeTa
NN FOJI0OCOBOW CBA3U MO KaKoM-nbo npnymHe. HekoTopble NpaBUTENbLCTBA XXECTKO
OrpPaHNYMBAIOT NUCMOJIb30BaHNE BHELLUHUX U HE3aBUCUMbIX CPeACTB CBA3U, TaKuX
KakK paano nan CnyTHUKOBAsA CBA3b, YTO OrpaHNYMBaEeT BO3MOXXHOCTM obecneyeHuns
pe3epBHbIX CPencTB CBA3W, KOTOPbIE MOIYyT BapbUPOBaTbCA OT MUCCUN K MUCCUN.

MoOunbHbie TenedoHbl / B aHHbIe

icnonb3oBaHMe MOBUBLHBLIX TeNE(POHOB U MOBUSIBHBIX OAaHHbLIX OLICTPO CTAaHOBUTCSA
NOBCEMECTHbIM BO BCEM MUpe. BONbLINHCTBO Nt0Ael 3HAKOMbI C PEryISPHbIM
Ncnosb3oBaHMeM MoObUNbHbIX TenedOoHOB N AaHHbIX, MPX 3TOM CyLLEeCcTByeT
HEeCKOJIbKO acreKTOB, 0 KOTOPbIX C/llefyeT 3HaTb.

OnepaTopbi/npoBanpepbl 0ecnpoBoAHOU CBA3MU

MNpoBanaepbl 6ecnpoBogHON CBA3M U BECNPOBOAHLIX YCYT — 3TO KOMMNaHWKU, KOTOpbIE
HanpsAMYylo B3aUMOOENCTBYIOT C KJIMEHTaMn AN nNpefocTaB/ieHns ycnyr
becnpoBofHON MOBMABLHOW CBA3WN. BecnpoBOoAHON onepaTop 4YacTo ABJIAETCH TON Xe
KOMMaHnen, KoTopas onjadymBaeT yCTaHOBKY 6eCcrnpoBogHON CeTU, 0AHAKO 4acTo
npoBanaepbl apeHayT nan 6epyT B JIM3MHI MOMOCY NPONYCKAHUSA Y BblLLEK COTOBOM
CBA3M APYruUX KOMMaHum, 4Tobbl yBEe/IMYNTb CBOW OXBaT.

OnepaTop 6ecnpoBOAHON CBA3N, YYPEXOEHHbIN B 060N KOHKPETHOW CTpaHe, nMeeT
TeCHble CBA3N C peryanpyrowmmm opraHamMmm, 4enCcTBYOWNMU B paMKax
HaLMOHaJIbHbIX 3aKOHOB N OrpaHNYeHUn Ha npepgocTasseHmne becnpoBogHon cBasu. B
CBSAA3M C TEM, HYTO B KaXKZON CTPaHe MOryT CyLeCTBOBaTb HE3HA4YUTESIbHbIE pa3Inins
B peryampoBaHun 6ecnpoBogHON CBA3M UM €e NCMOJIb30BaHUN, 00yCnoBAEHHbIE
NCTOPUYECKNMU NN PUHAHCOBLIMU NMpUYnHaMu, cneundunka ycnyr,
npenocTaBsigseEMbIX B KaXKA0MN CTpaHe, MOXKET He3Ha4YuUTesIbHO OoTAnYaTbCA. KaXkabin
onepaTtop 6ecnpoBoaHOW CBA3M B CTpaHe byaeT BewaTb Ha HEMHOIO pa3HbIX
YacToTax, 4Tobbl obecneynTb HaMMeHbLUME NMOMEXU A1 CBOUX MHONBULOYAIbHbIX
curHanoB. KOHKpeTHbIe «MHCTPYKUNM», coobliatolme TenedoHy, Ha Kakon MMEHHO
4acToTe roBopuUTb, NOCTyNatT OT SIM-KapTbl, NpefoCTaB/IeHHON ONnepaTopoOM CBS3MW.

Onepatop MoOunbHOM BUpTyanbHou cetu cBasum (MVNO)

B nocnenHune roabl HabnogaeTcsa pocT YMCia Tak Ha3blBaeMblX ONepaTopoB
MobunbHOW BUpTYanbHOW ceTn cBa3nm (MVNO — oT aHra. Mobile Virtual Network



Operator). MVNO — 3T0 MobunbHble NpoBanaepbl, KOTOpPble PaKTUYECKN HE BNadeloT
NN He YNPaBASalOT KakKon-n1mbo cobCcTBEHHOW ceTeBON MHAPACTPYKTYPON, a ABASAIOTCSA
Mo CyTW KOMMNaHUAMU, KOTOPble NPefoCTaBAAT yCayru opyrum nposangepam.

Mopnens MVNO MoXXeT nokasaTbCs aJlorM4YHON: NIaTUTb KOMMNAaHUW, KOTopas 3aTemM
nAaTUT OPYron KOMNaHUM — nNpencTaBaseTcs, 4TO Takas MoAesb Bcerga AoJIXKHa
ObITb gopoxe. OgHako mogens MVNO nmeet ceoun npenmyuiectea: MVNO moryT
MOKYyMnaTb YCJIYI B HECKOJIbKUX CeTHAX, BKJIIOYAA MeXXAyHapooHble CeTU, HO NMpu 3TOM
npoaoJKaTb MPeaoCTaBNATb MNOJib30BaTeNsaM eguHyto becnepebonHyto ycnyry. MVNO
TaK>Xe MOryT MoKyrnaTb MOJIOCY NPONYyCKaHUA U 3hpupHOe BpeMs ONTOM Yy APYrux
KPYMHbIX ONepaTopoB 1 NpodaBaTb HebONbLUME YAaCTN HECKOJIbKMM CTOPOHaM,
KOTOpble He XXeNalT NN He B COCTOSAHUW MIATUTb 3a TPaANLNOHHbIE KPYTHbIe
rnakeTbl YCJIyT.

becnpoBoaHble NPOTOKOJbI

Haunbosiee LWMPOKO PacnpoCTpaHeHHbI NPOTOKO 6eCnpoBOAHON CBA3M A5t MOBWUIbHBIX TenedoHoB. GSM
6b11 paspaboTaH EBPONENCKMM UHCTUTYTOM CTaHAAPTOB 3/IEKTPOCBA3N B Ka4ecTBe MeToAa paboThl Co

FnobGanbHan cuctema CTaHAapTaMuM BO MHOMMX CTpaHax EBponbl 1 ¢ Tex nop cTaa cTaHAapToM Aas 60/bWMHCTBA CTPaH BO BCEM
MobusibHOM cBA3M (GSM)  yype.

GSM nerdye Bcero naeHtTudguumpyeTcs nocpeactsom SIM-kapT.

Bonee cTapbln 1 MEHEe pacnNpPOCTPaHEHHbI NPOTOKON 6ecnpoBOAHON CBA3M, BNEPBbLIE CO3AAHHbLIA [0
n3obpeTeHns coBpemMeHHoro MmobunsHoro TenegoHa. CDMA (o1 aHrn. Code-division multiple access)

MHOXKeCTBEHHBIH BOCTYN C cocTaBnsieT MeHee 10% rnobanbHoON MOBUABHON CBA3K.

KOAOBbIM pa3aesieHueM
KaHanos (CDMA)

CDMA-TenecdoHbl He Ncnosb3yoT SIM-kapThl B KavyecTBe cnocoba nogksyeHns TenedoHa K onepaTopy,
ofHako MHorne CDMA-TenedoHbl UMeloT C/ioThl A8 SIM-kapT a8 ucnosb3osaHus GSM. TenedoHbl CDMA
[OJKHBI ObITb HENMOCPEACTBEHHO 3aNporpaMMmMpoBaHbl AJ1 CBSA3M C CEThbIO onepaTopa MobunbHoM CBA3N,
1 4yacto TenedoHbl CDMA MOryT ncnonb30BaTbCs TOJIbKO A1 OAHOrO nposanepa.

GSM cTan 4oOMUHUPYOWNMM CTaHO4apTOM BO BCeM Mupe. Ha 3ape KoMmMep4eckKoun
COTOBOW CBA3M onepaTopbl NpoaaBann TenedoHsbl, paboTatoLlime TONbKO Ha
onpeneneHHoOm 4acToTe, YTO CNOCOBCTBOBANIO CHMUXXEHUNID CTOMMOCTU, MOCKOJIbKY
TenedoHbl J0/IKHbI 6bIIM UMETb TOJIbKO OAUH KOMMNNEKT aHTeHH. OgHaKo 3TOo
NMPMBOLWIIO K OrPaHUYEHUIO NCMNOJIb30BaHUA TesiepoHa OTAEJIbHbIMU CETAMU U
NpensaTCTBOBaJIO KOHKypeHUun. pynnbl 3aWmMTbl NpaB noTpebuTtenen n pocT
NCNosib30BaHUA TeneOoHOB Ha MeXAYHapoaHbIX pbiHKax nobyannam nponaBaTb
TenedoHbl, KoOTopble paboTaloT Ha BCEX UMEIOLLMXCA YacToTaX, AOCTYMHbIX HA MOMEHT
nponssoacTtea. CoBpeMeHHble COTOBble TenedoHbl MOryT paboTaTb B CaMbIX pa3HbIX
ceTHaXx ornepaTopoBs, a NMNosBJEHUE KPYMHbIX YHUKaNbHbIX BpeHnoB 1 TenegoHos,
nonyJiIApPHbLIX BO BCEM MUpPeE, TakK)KXe rnomMoraeT nognepXmBaTb CTaHOAPTU3aUMIO
npPon3BoOACTBa.



Haxxke c TenedoHOM, CNOCObHbLIM MNOAAEPXKUBATb HECKOJILKO YAaCTOT, OrnepaTopbl BCe
PaBHO MHOrAa NpoaatoT 3a6/10KMPOBaHHbIE TeNedoHbl — 3TO 03HAYAET, 4TO TenedoH
3anporpaMmMumpoBaH Ha paboTy TOJIbKO B AaHHOM KOHKPETHOW CeTn onepaTopa.
O6bI4HO 3TO 060CHOBLIBAETCS TEM, YTO ONMepaTop CBSA3M, BO3MOXXHO, cybcnanpoan
CTOMMOCTb TenegoHa AJis NnoTpebuTens n Bo3MellaeT 3aTPaThl 3a CHET €XXEMECAYHOM
nnaTbl 3a 06cnyxmBaHue. NMpakTnka 6J1OKMPOBKK TenedoHOB CTAHOBUTCS BCe MeHee
NonynspHO, 0AHAaKO OHa BCe elle UMeeT MecTo BO MHOIMX MecTax.

B HEeKOTOpbIX KOHTEKCTaxX HeJoCTaTO4YHO UCMOJ1Ib30BaTb OOHOIM0 onepaTtopa
MOBMIBHOW CBA3M, N NONb30BaTENN MOryT MoXenaTb UCNOoJIb30BaTh ABa unu bonee
onepaTopoB. MHorne MmobunbHble TeneoHbl MOCTaBAATCA CO CI0TaMU AN ABYX
SIM-KapT nam MoryT ga><e MMeTb BO3MOXXHOCTb nogkadeHnsa Kk cetsasm CDMA n GSM.

Mpnobpetas MobUNbHbIE TeNedoHbl, FyYMaHUTapPHbIE OpraHn3aunmn 00JIXKHbI
yuYnTbiBaTb ClieayioLlee:

e J[losKeH nn 3TOoT TenedoH paboTaTb B Apyrom ctpaHe?

e Hy>XHO N1 noaka4aTb 3TOT TeNedoH K HECKOJIbKMM onepaTopam?

e Hy>xHO nn byaeT pa3bnokmupoBaTb TenedoH nnm oH byaeT paboTaTb € ntobon
ceTblo?

e imeeT nn 3T0T TenedoH BO3MOXKHOCTb paboTaTb B Tex obnacTtsax, rae oH
Heobxoanm?

NMokosieHns MOOUNIbHLIX TenedoHOoB

TexHonorum, ceAzaHHble ¢ paboTon MOOMALHOM CBA3W, pa3fesieHbl Ha «MOKOJIEHNA» U
COoKpaLleHHo obo3HavatoTca bBykBom «G». TO YacTo cokpawaeTcs ewe 6onbLe ao
yncna, 4Tobbl yMeHbLWUTb NyTaHuuy, Hanpumep, 3G, 4G, 5G u 1. 4.

HeT o4HON KOHKPETHOMN TEXHOJIOM MK, KOTOpPas COCTaBJISET «MOKOJIEHMNE», CKOpee
MoKoJIeHMe onpenenseTca pagomM MUHMMasbHbIX CTaHAAPTOB, BKJOYasa wugpoBaHue
r0JI0COBOW CBA3M, CKOPOCTb nepenadvn AaHHbIX N onpenesieHHble cneundukaumm ans
An3anHa TenegoHa. Kaxxaoe HoBoe nokosieHne MobuabHOM CBSI3M CONMPOBOXKOAETCS
HOBbLIMW MPOLLECCOPAMN N HOBOW aHTEHHOMN TEXHONOIrMEn, KoTopblie MOryT ObITb
HEeCOBMECTUMbI C MPeablaAyLLMN NOKONEeHNAMNU. Takum obpa3oM, MO Mepe NosIBNIeHUS
HOBbIX MOKOJIEHUN MOBUIIbHBLIX TENEeOHOB CTapble MObU/bHbLIE YCTPONCTBA,
BEPOATHO, He byayT paboTaTb C HOBbIMU YCIyraMu.

MoOuMnbHbIEe AaHHbIEe

NWHTepHeT-cepBUC MOBUNNbHbIX onepaTtopos CTaJl noeceMeCTHbIM N €4Ba /1IN HE bonee
Ba)XHbIM, 4eM 0Obl4HAA rosloCcoBas CBA3b. Te Xxe OorpaHm4eHmAa Ha arnmnapaTtHoe



obecneyvyeHmne, 6ecnpoBOAHON MPOTOKOJ, NOKOEHUSA, 6/TOKMPOBKM ONEpPaToOpPOB 1
obuiee NOKpbITUE NO-MPEXHEMY MPUMEHSAIOTCA K KOHKPETHLIM MOBUbHBLIM
NPUAOXKEHNAM. ECNm ryMaHuUTapHbIe opraHmn3aumn naaHnpyoT npmobpectum
MOBUNbHbIE TOYKM OOCTYMNa WM annapaTHbIe KJ0YX, OHW AOJ/IKHbI pacCMaTpuUBaTb
BCe 06n1acTn AeaATeNbHOCTU B PaBHOW CTeMeHu, Kak ecnun bl peyb wsia 0 MobuibHOM
TenegoHe.

Ha3eMHblIe JIUHUU CBA3MU

TpaAnuMOHHAA Ha3eMHas CBA3b ABNSETCA OAHUM U3 CTapenwmnx MeTonoBs
3/IeEKTPOHHOW CBSA3M M NO-NPEXHEMY UCMNOJIb3yeTCA B T'YMaHUTAPHbIX KOHTEKCTaXx.
CTauvnoHapHas ronocoBas CBsA3b obecneymBaeTCs C MOMOLLLIO PU3NYECKOWN
MHPPaACTPYKTYPbI, KaK NpaBuo, TesleOHHbIX IMHUIA, NepefatoLmnx CUrHanbl No
KPYNHbIM MeaHbIM NpoBogaM. OTaesibHble AoMa U O(PUChl NOAK/IIOHATCA K
TeneoHHOW ceTun 4Yepes pusmndeckoe nogkatoyeHme, obbl4HO TpebytoLiee oT
TenegoHHOro nposanagepa NpodeccnoHabHON YCTaHOBKM B TOWU NN NHOW hopMe.
TeneoHsbl C BblAeNeHHbIMN HOMepaMn TenedOoHOB Ha3blBAOTCH «BblAe/IEHHbIMU
JANHNAMU >,

BecnpoBoaHas CBA3b ObICTPO BbITECHSAET UCMOJIb30BaHNE (PU3NYECKUX CTALIMOHAPHbIX
TenedoHoB, 0COBEHHO B r'yMaHUTapPHbIX KOHTEKCTaX, rae dusmyeckas cTaLunoHapHas
TenecoHHas CBsA3b, BO3MOXXHO, BoobLle HepocTynHa. CTauMoHapHble TenedoHsl
TaK>Xe NoABEepP>XeHbl (PU3NYECKUM MOBPEXAEHUAM, N UX MOXKET OblTb CNOXKHEE
OTPEMOHTUPOBATb. MHOrMe areHTCTBa, BO3MOXKHO, 3aX0OTAT UCMONb30BaTh
CTauMoHapHble TenedoHbl, MOTOMY YTO OHW, BEPOATHO, AeleBse U npegsaratT
cneunann3npoBaHHYo NoaaepXKy 6usHeca. Boibop B Nosb3y CTaLMOHAPHOIO
Bbl€/IEHHOro TesieddoHa 3aBUCUT OT Ka)Koro areHTCTBa, 04HAaKO PeKOMEHAYeTCS
BCerga UMeTb pe3epBHble CUCTEMbI CBA3U, YTOObI n3bexxaTb Npobnem B cnydae
OTKJIIOYEeHNSA 0OHOW CUCTEMBI.

NHTepHeT-cepBUC

NHTepHeT-npoBangep (ISP) — a1o nobon noctaBwmnk NHTepHeTa B toboM hopmaTe,
oAHakKo TepMuH ISP (oT aHrn. Internet Service Provider) 06bI4HO TECHO CBSA3aH C
NHTepHeToOM, NpefocTaBisieMblM Ha3eMHbIMU KOMMAaHUAMMN BHYTPWU CTPaHbI.
TpaAWLUNOHHO MHTEpPHEeT-NpoBanaepbl NpPenocTaBaAsAIN OCTyN B IHTepHeT no
TeneoHHbIM NIMHUAM, OOHAKO B HACTOsLLLEe BpeMS CyLLEeCTBYET WWNPOKUIN CNEKTP
pa3/InyHbIX METOA0B NpenocTaBNeHnsa noctyna B IHTepHeT B (PUKCUPOBAHHOM
MECTOMOJIOXKEHNWN, BKOYaa TenedoH, kKabenb, ONTOBOJIOKOHHbIN Kabesb 1 aaxke
becnpoBoAHYytO CBA3b. [10 Mepe pocTa NonyasapHOCTM MOBUILHOM CBA3W, METOAbI U



XapaKTep MHTEPHET-yCyr, NpeaocTaBAsieMblX NpoBakaepamMm, Havyaam CMEeLINBaTbCA
C Apyrumu popmamum MobunbHOM CBSA3MN.

FnobanbHas NHpPaCTPYKTypa MHTepHETa Ype3BblHalHO C/I0XKHA M MOCTOSIHHO
pa3BMBaeTCs. B caMOM LUMPOKOM CMbIC/IE MECTHbIE NOCTaBLWMKN ycnyr WHTepHeTa
CNy>KaT CBA3YIOLWMM 3BEHOM MeXAy YC/lyramMmu n KOHTEHTOM, pa3MeLleHHbIMU
rnaBHbIM 06pa3oM 3a nNpeaenaMn CTPaHbl OCYLLECTBNIEHNS AesTenbHocTU. Obwine
KOHLIeNUWM NpenoCcTaBleHNss UHTEPHET-YCAyr:

IP-appec - Ka)xgoe Bbl4NCAUTENIbHOE YCTPOMNCTBO, NOAK0YeHHOe K UHTepHeTy,
nMeeT Tak Ha3blBaeMbln IP-agpec, cokpalleHHOo oT aHrn. Internet Protocol Address.

Beb6-cepBepbl -Be6-CepBUCHI, TakMe KaK BeO-CalTbl U MPUSIOXKEHUS, pa3MeLLLaloTCs Ha
KPYMHbIX CEPBEPAxX — KOMIMbOTEPAX, KOTOPbIE XPAaHAT AaHHbIE U OTBEYAIOT Ha
nocTynatowme 3anpockl. CepBepbl MMeloT IP-agpeca, Kak 1 NepcoHalibHble
KoMnbtloTepbl. CepBepbl BE6-XOCTUHIA MOryT HAXOAUTLCS AN HE HAaXoAUTbCSA B TOW
>Ke CTpaHe, Y4TO U JINLL0, UCMOJb3YloLLLee CEPBUC, pa3MeLLaeMbI Ha cepBepe. MHorume
KPYMHbIE KOMMaHUM HavYanu pa3MellaTbh 6onbLIoe KOIMYECTBO YCAYr B OAHOM USN
HECKOJIbKNX MECTOMOJIOKEHUSAX MO BCEMY MUPY.

URL-appec - umsa Beb-canta (Nnpumep: www.logcluster.org) onpenensercsa Kak
YHUGpMUMpoBaHHbIN yYKa3aTesb pecypcoB (URL-agpeca). URL-agpeca — 370 TO, 4TO
60/1bLUMHCTBO Ntogen obbIYHO MOHMMAKOT Kak agpeca Beb-canTos.

DNS - cneumnannsnpoBaHHble cepBepsbl, Ha3biBaeMble DNS-cepsepamun (Domain Name
Servers) — 3TO cepBepbl, KOTOPbIe coaepXaT KJoY K npeobpa3oBaHMIO TOro, 4TO Mbl
3HaeM Kak URL-agpeca, B yHuUKanbHble IP-agpeca yaaneHHbIX cepBepoB. DNS-cepBepbl
MOryT KaK KOHTPOJINPOBATbLCH, TaK U HE KOHTPOJIMPOBATbLCA MHTEpPHET-NpoBangepamm
B OonpenesieHHON CcTpaHe.

MeCTHble UHTEPHET-NPoBanAepbl UMET CTUMY bl NN COEPXKUBALOLLME UHCTPYMEHTbI
A5 npyopuTe3saummn nnm 610KMpoBaHns onpeaesneHHoro Tpadumka. MHOrne MecTHble
3aKOHbI 3anpeLlatoT onpeaeneHHble BUAbl KOHTEHTA N0 KYJIbTYPHbIM UK
NoONNTUYECKMM coobparkeHunsiM. Kpome Toro, cnaboe MecTHoe peryanpoBaHUe MoXeT
NMPUBECTU K TOMY, YTO YaCTHbIE MHTEPHET-NpoBanaepsl byayT oToaBaTh
npeanoyYyTeHne o4HMM KOMMaHUSAM U ycayram rnepen opyruMmn, UCKIIYNTENbLHO B
pe3ysibTaTe CroBopa WM aHTUKOHKYPEHTHOM NPakTUKN. MIHTepHeT-npoBanaepsbi
NMelT BO3MOXXHOCTb 4OBOJIbHO JIerko uabTpPoBaTb MK 6/10KMpoBaTh BED-CalThI,
0CcobeHHO ecnin OHW yNpaBAsAioT CBOUMKU cobcTBeHHbIMM DNS-cepBepamu.

becnpoBoagHaa CBA3b


https://logcluster.org/

3Ha4YnUTeNbHAA U pacTywWas YaCTb KOMMYHUKALMOHHbIX TEXHOMOMMA CTaHOBUTCS
becnpoBogHon. Mo mepe Toro Kak Bce 6onbLie 1 6osblle NPoLECCOB CTAHOBATCH
6ecnpoBOAHbIMU, CNIOXKHEE CTAHOBUTCS OKPY>KatoLLas UX MHPPaCTPYKTypa.
NMoHMMaHMe ocHoB 6eCcnpoBOAHON CBA3W CTAHOBUTCS BaXKHbIM A9 CPeaHero
nonb3oBaTens.

3116KTpOMarHMTHoe n3nyvyeHume

Bce hopmbl 6ecnpoBogHOM CBA3M 3aBUCAT OT TOro, 4TO N3BECTHO Kak
«3JIEKTPOMArHUTHOE U3JlyYeHue». INeKTPOMarHUTHoe N3y4eHne OTHOCUTCS K
BOJIHAM 3HEPrum B 31I€EKTPOMarHUTHOM MoJsie, KOTOpble HEeCYT (MHOorga NCnosib3yeTcs
TEPMUH «PaCrpoCTPAHAIT») INIEKTPOMArHUTHYIO SHEPT IO U3JTYHEHUSA B TPEXMEPHOM
MPOCTPaHCTBE. XOTA TEPMUH «pafnaumnsa» MMeeT HeraTUBHYI KOHHOTaUWMIO B
06bl4HOM ynoTpebnieHnn, B AaHHOM KOHTEKCTE 3TOT TEPMUH MPOCTO noapa3ymMeBaeT,
4YTO O4HOTOYEYHbIN UCTOYHUK BblOeNsaeT — WIN «N3JTyHaeT» — dHePruio.
DNeKTpoMarHUTHOe nlnyyeHmne He obasaTenbLHO BpeaHO AJ18 YesioBeKa, OAHAKO Ha
onpefeneHHbIX YacToTaX U B HEKOTOPbIX KOJIMYEeCTBaxX OHO MOXET NpencTaBnsaTb
0MNacHOCTb.

Habntopatenn BOCNPUHUMAIOT 3N1EKTPOMArHUTHOE N3JTyHYeHMEe B Pa3/INYHbIX
opMaTax; Kak paAnOBOJIHbI, TaK U CBETOBbIE BOJIHbI ABASIOTCSA (dOPMaMu
3/1IEKTPOMArHUTHOIO N3JTy4EeHUS, OHW NPOCTO UMEIOT pa3Hble AJINHbI BOJH 1 NonagatoT
B pa3Hble YaCTu CnekTpa.

BuaouMbin cBET PanunoBoJiHbI
10° nm 103 nm T nm 10° nm 10° nm Tm 10°m
| | | | | | |
I | [ [ [ | I | [ [ [
10 Hz 1022Hz 10*Hz 10'®Hz 10 Hz ¢ 102 Hz 10792 Hz 108 Hz 106 Hz 10* Hz 102 Hz

B BakyyMe BCe 3JIEKTPOMarHUTHoe U3y4YeHune pacnpocTpaHAeTcs C O4NHAKOBOM
CKOPOCTbI0O — CKOPOCTbIO CBeTa. [1o Mepe TOro Kak 3/IeKTPOMarHUTHbIE BOJIHbI
NPOXOAAT Yepe3 pasiMyHble BEeLLecTBa, MX CKOPOCTb /UM CNOCOBHOCTL K nepeaave
HaYMHAEeT MEHSATbCS B 3aBUCMMOCTM OT CBONCTB (hU3NYECKOr0 BELLECTBA U AJIMHBbI
BOJIHbl CAMOr0 3/1IeKTPOMArHUTHOIO U3Jly4YeHus. Hanpumep, n CBET, N PaAMOBOJIHbI



CMocobBHbI NPOXOANTL Yepes3 3eMHYI0 aTMOCdepy, B TO BPEMS KaK Yepes CTEHbI
30aHNSA MOTYT MPOXOANTb TOJIbKO PagMOBOJIHbI, MOCKOJIbKY CBET OTparkaeTcs OoT
TBEpAbIX KOHCTPYKLUMIA. B ntobon cntyaumm, Korga 31eKTPOMarHUTHOE U3JlyYeHne
B3amMoaencTeyeT ¢ ntobon popmon BewecTBa, n3lydeHne Bcerga TepseT, no
KpanHen Mmepe, 4aCTb CBOEW CUJIbl, MOCKOJIbKY 3/IEKTPOMArHUTHbIE BOJIHbI
B3aMMOOENCTBYIOT C MOJIEKY/laMX CaMOro hu3n4eckoro BellecTsa.

I IVHa BOJIHbI M YacToTa

B 371€eKTPOMarHUTHOM M3JTy4EHUN CYLLLECTBYET NpsiMasi 3aBUCUMOCTb MexXay
3Hepruemn, 4 IMHON BOJIHbI M YAaCTOTOW. YeM Kopo4ye AJIHa BOJIHbI, TEM KOpoYe nepunon
MeX Iy NMKamMu ABYyX BOJIH. NOCKOJIbKY BCE 3JIEKTPOMArHUTHOE U3yyeHune
pacrnpocTpaHsieTcs C 0ANHAKOBOM CKOPOCThbIO, MO Mepe YMeHbLUEHUS AJINHbI BOJIHbI
OTHOCMTENbHAs 4YacToTa BOJIHbl YBEJIMYMBAETCS, TakK Kak Nepuoa Mmexay nmkamm aByx
BOJIH CTAQHOBUTCSH Kopoye. Mo Mepe yBeNM4eHNs YacToThbl 3a TOT )Ke Nepuno BpeMeHM
nepenaetcs 6onblle 3HEPrumn, 4To o3HavyaeT, 4To 6bonlee KOPOTKME ANMHbBI BOJIH C
60siee BbICOKMMWN YacToTaMun npeacTaBnsioTcs 6osee HacbILWEHHbIMW SHEpPrmnen npu
npvemMe B 0THOCUTEJIbHO BbIrOAHOW TOYKeE.

KopoTkue BOJIHbI O NNHHbIE BOJIHbI

10%° 10" 10'° 10" 10*? 108 10"

¢

Bbicokas yactoTa (I'y) Huskas yactoTa (I'y)

Pa3Mep/KOHCTPYKLUMUSA aHTEHHbI

MOCKONbKY CyLLLEeCTBYET NpsiMas 3aBUCUMOCTb MeXAY AJIMHON BOJIHbI, YaCTOTOMN
BOJIHbI U SHEPrMen BOJIHbI, CYLLECTBYET TakXXe NpsaMas Koppensaumsa Mexay OJNHON
BOJIHbI U pa3MepoM HeobXoAMMOM aHTEHHbI 4N1a Nepefayn/npmemMa cMrHana.
MpakTN4eckn 3TO 03Ha4YaeT, YTO YEM BbllUe YacToTa CUrHaNa, TEM MeHblUe A0J/KHaA
6bITb MPUHMMalOLLLAA aHTEHHA, U3 Yero caenyeT, YTo A8 PagNoBOJIH HU3KOWM YaCTOThl
nepenayvn NnotTpebyoTCs aHTEHHbI 3HAYMTEeNbHO 6osnbLlero pa3Mepa. Ons



rYMaHUTaPHbIX OPraHn3aunin CyLLeCcTBYIOT peasibHble KOMMPOMUCCHI Mexay
NoJIE3HOCTbIO ONpenesieHHOro AnanasoHa nepegadym U TeM, HaCKObKO 60J1bLLIMM
MOXXeT BbITb X pagnonpuneMHoe obopynoBaHue.

PacnpocTpaHeHue paguocurHana

CKOpOCTb pacrnpoCcTpaHeHUs onpeaenseTcs Kak Bpemsi, Heobxoanmoe Oss Toro,
4TObObl OIVIH 3N1EMEHT NepemMecTunca B opyro. CKoOpoCTb PacnpoCcTpaHEeHNS
pafnocuMrHana B BakyyMe — 3TO CKOPOCTb CBETa, M Ha 3Ty CKOPOCTb MOXXHO
NOBNNATL, NPONAS Yepe3 pa3MyHbIe NPo3paydHblie UaN Noaynpo3paydHblie cpeqbi.

Kpome Toro, noCKoJibKy pas/iMyHbie OJIMHbI BOJIH 3N1IEKTPOMArHUTHOIMO U3J1y4YeHuns
npoxoasaT Yyepes nobyo Npo3paydHyto cpeny, CyLWeCcTBYIOT TOHKMUE U 0YEHb
cneyngunyeckme cnocobbl X N3IMEHEHUSA NN B3aMMOLENCTBUA C AAHHOW Cpeaown,
KOTOpPbIE PEryampyoTCca pa3inyHbIMK pakTopamn. Koraa peyb naet ob
NCNoJIb30BaHUWN Paano- Wi MUKPOBOJIHOBLIX CUITHAIOB B aTMocdepe 3emMnun,
CYLWECTBYIOT pPeXXNMbl pacrnpoCTpPaHEHNS, KOTOPbIE BAUAIOT Ha CBA3b.

PacnpocTpaHeHue JIMHUU BU3UPOBAHUA - O3HAYaeT, 4TO paanuoCUrHanabl MOryT
ObITb YCMELWHO NMPUHATLI N NepefaHbl TONIbKO B TOM C/lly4ae, eCc/in HeT KPYMHOro
obbekTa, 6/10KMpyoLWero NyTe Mexxay HUMKU. PacnpocTpaHeHne NTMHUN BU3NPOBaHUS
He O3Ha4aeT, YTO U NepefaTHnK, U MPUEMHUK O0J/IKHbI UMETb BO3MOXXHOCTb
dursmnyeckn BnaeTb Apyr Apyra — Hanpumep, CNyTHUK Ha opbuTte 3eMnn — n He
O3HayYaeT TakXe, 4TO MeXXOy ABYMSA 0bbeKTamMum JO/HKHO ObiTb MOMTHOCTLIO OTKPbITOE
MPOCTPaHCTBO, Hanpumep, paanoctaHumsa OBY, paboTatowasn BHYTPM KOHCTPYKLMKN C
pagnonpospadHbIMU cTeHaMKn. PacnpocTpaHeHmne JIMHUU NPAMON BUONMOCTU BaXXHO
MOTOMY, YTO XOJIMbl, KPYMHbIE COOPYXXEHUA N fa)Ke KPUBU3HA 3eMJIN OrpaHNYMBatOT
pacCcTosAHME, Ha KOTOPOE MOXKET PacnpoCTPaHATbCA CUrHaN B Nnpefesnax npsmMoun
BUAMMOCTUN. bonbmnHcTBo ycTponcTts OBY (YKB)/YBY 1 MMKpOBOSIHOBOW pagnoCBA3U
OrpaHMYyeHbl JaHHbIM NyTeM pacnpoCTpPaHEHUS.

PacnpocTpaHeHue 3eMHbIX BOJIH - PaZINOBOJIHbl MOIYT PacrpoOCTPaHATLCA C
MCMOJIb30BaHNEM TaK Ha3blBaeMbIX 3€MHbIX NN «MOBEPXHOCTHbLIX BOJIH».
PacnpocTpaHeHne 3eMHbIX BOJIH BKOYaeT B cebsa paanoBOIHbI, ABUXKYLLMECS BOOJb
MOBEPXHOCTU 3eMJIN N OTParkaroLimecs OT TBepAbliX CTPYKTYP, TaKUX KakK XOJIMbl UJTA
3naHuUA. Ceasb OBY (YKB) n YBY MOXXeT HEMHOr0O BblrpaTb OT PacrnpoCTpPaHEeHNs
3eMHbIX BOJIH, HO, KaK NpaBuJo, TONbKO 6onee BbICOKOYAaCTOTHbIE CUMHasIbl
BbIUFPbIBAKOT OT PAaCcNpPOCTPaAHEHUS 3€MHbIX BOJIH.

PacnpocTpaHeHMe NpoCTpaHCTBEHHOro ay4da - BY-paanoBosiHbl B aTMocepe
3eMnn pacnpoCcTpPaHATCA C UCMOJIb30BaHNEM NPOCTPAHCTBEHHOI O J1y4a Uaun
«MnponycKawLlero» pacrnpocrtpaHeHusa. PacnpocTpaHeHne NpoCTPaHCTBEHHOr O yYa



no3BosieT CUrHanam, nepenasaemMblM Ha BY, oTpa)kaTbCA OT 3eMHON MOHOCHEPLI K
kKonebaTbCsa B 3eMHON aTMOCdepe AasieKo 3a FOPU3OHTOM. MNPoCTPaHCTBEHHbIE Ny4u
MOryT ormbaTb KPpUBMU3HY 3€MHON MOBEPXHOCTU, MHOrAa Ha 6onblume pacCToaHUS,
O0HaKO Ha PacCTOAHUSA BJINSET CJIOXKHbLIM pAL (DaKTOPOB OKpPYyXKaloLLlen cpeabl.

Ha npakTuke BeCb CNEKTP PaANOBOJIH B3aUMOOENCTBYET C OKPY>KaloLen nx cpeaon
MHOIMMMW Pa3J/INYHbIMUK CrocobBamMm, TO eCTb BO3MOXXHbl HECKOJIbKO (hOpM
pacrnpoCcTpPaHeHUS.

e MornouwieHue - pagnoBOJIHbI MOrIOWATCA U HENTPANN3YTCS 6oNbLLINMUN
CTaAUMOHAPHbIMN 06BbEKTAMUN, TAKUMN KaK 30aHUS.

e NMpenomMmneHme - Npn NPOXoOXXAEHNN PaanoBOJIH Yepes Ntobylo cpeny pasnnyHom
MJOTHOCTUN UX X0 MOXET OblTb U3MEHEH.

e OTpa>keHue - PaINOBOJIHbI OTPAXKATCA OT CTALMOHAPHbIX UKW TBEPAbIX
06BEKTOB, NMOChIIas CUrHAJbl B HOBOM HamnpaBJ/IEHUMN.

e Andpakumsa - TEHOEHLNA PaanoBOJIH ornbaTh KpynHblie 06beKThbl Npu
NPOXOXXAEHUN Hag 06beKTaMn UK BOKPYr HUX.

COBOKYMHOCTb TaKWX Pa3fnyHbIX 3peKTOB CO34al0T TO, YTO U3BECTHO Kak
MHOroJly4eBoe pacnpocTpaHeHne. MHOroJsly4eBoe pacrnpoCcTPaHeHne NPaKTUYecku
NPMBOAUT K TOMY, YTO CUIHaJIbl MPUHUMAIOTCA CIyYalHbIM UM HEMNOC/IeA0BATE bHbIM
06pa3oM. BOT MoYyeMy MOLLHOCTb CUFHAla MOXXET ObITb YBE/IMYEHa AN YMEHbLLIEHa
nyTem nepeMeLleHns Ha OAMNH UM HECKOJIbKO METPOB B TOM UM MHOM HarnpaBs/ieHun,
4YTO MOXKET CO034aTb MEPTBbIE 30HbI A1 PAAVNOCBSA3N.

CnyTHUKOBaA CBA3b

Hannyne cnyTHNUKOBOW CBA3U N OOCTYM K HEM HEYKJIOHHO POC/IN B TeYeHMe NoCIeaHNX
HECKONIbKMX OeCATUNETUN, U XOTSA YNCI0 NPOBaNAEpPOB U LUMPOKAsA AOCTYMHOCTb
Ha3eMHbIX WX JIOKaIN30BaHHbIX NHTEPHET-NMPOBAaNAEPOB N MOCTABLLUMKOB FOJI0OCOBbIX
yCNyr pe3ko BO3pOC/M 3a NocaenHue oecatuneTus, ryMaHMTapHble opraHu3aunm no-
NpPe>XXHeMy B 3HAa4YUTESIbHOW CTENEHW 3aBUCAT OT CMYTHMKOBOW CBSA3U B Pa3/INYHbIX
KOHTEeKCTax.

TexHun4ecKkue acnekKThbl CﬂYTHMKOBOﬁ CBA3MN

HauuoHanbHbIe HOPpMaTUBHbIE TpeﬁoBaHMﬂ

HECMOTpFI Ha TO, 4TO CNYTHMKOBbIE CUITHaJIbl TEOPETUHECKN MOIyT NMPUHNMaTbCA B
nobom mecTe B 30HEe MOKPbITUA CMYTHUKaA, MNO-NMpe>XHeMy CyLeCTBYIOT HauMOHaJIbHblIE



npaBuja U HopMaTMBHble TpeboBaHWS, peryampyoume NCnosib30BaHNE CNyTHMKOBOM
CBSA3M B pa3HblX CTpaHax. HekoTopble cTpaHbl MOTyT TpeboBaTb CreLmnabHbIX
JINLEH3MIA N perncTpaummn oas NCnonb3oBaHNs CNyTHUKOBOro obopynoBaHus, B TO
BPeMs KaK Apyrue cTpaHbl MOTYT MOJIHOCTbIO 3aNpeTuTb Takoe obopyoBaHume.
MHormne npaBuTeNbLCTBA MMEIOT TECHbIE CBA3N C MECTHbLIMU TE€NIEKOMMYHUKALWOHHbLIMU
npoBanagepamm, 4To NO3BOJIAET UM OTCJIEXXMBATb M KOHTPOJIMPOBATbL FOJI0COBOM U
NHTEPHEeT-TpahnK — YCTPOMCTBA CMYTHUKOBOW CBSA3N MOTYT U (hakTUYeCcKn obxonaT
MHOIMe U3 3TUX MeXaHM3MOB KOHTpPOJs. HeKoTopble rocygapcTBa AOMNyCKatoT
Ncnosb3oBaHMe onpeneneHHoro obopynoBaHNsA CNyTHUKOBOW CBSA3U, HO TpebyioT
YCTAHOBKMW AOMOJIHUTESIbHbLIX annapaTHbIX CPEACTB B MECTE HAaX0XKAEHMS
Nnosib30BaTesNs OIS HaANe)XXalero MOHUTOPUHra AesaTeNbHOCTN.

Mpexae 4em npmnobpeTaTb, UMNOPTUPOBATL, NCMOJIb30BAaTb MM NPOAaBaTb Kakoe-
nn6o obopynoBaHne CNyTHUKOBOW CBA3M, N'YMaHUTapHble OpraHmn3aumnm O0JIKHbI
N3Yy4NTb N NOHATb MECTHble HOpMaTuBHble TpeboBaHMA. HecobnoaeHne npasu
MO>XeT noBJieYyb 3a cobol CypoBble HaKasaHus.

3apepxka

3ano3gaHue BO BpeMeHN Mexay OTMPaBKOW CUrHasa uin naketa nHpopmaumm n nx
nosly4eHneM Ha3blBaeTCs «3a4epP>XXKOoW» B TepMUHaxX NHPOPMaALLMOHHO-
KOMMYHUKaLMOHHbIX TexHonorum (UKT). 3agep>Xka — 3TO TO, 4TO B/USET Ha BCe
hOpMbl 3/IEKTPOHHOWN CBA3U, OAHAKO 3TO 0COBEHHO CKa3biBaeTCHA Ha MoOJib30BaTeNAX
CMYTHUKOBOM CBA3W. PacCTosAHNA, NpucyLlmne cCnyTHUKOBOW CBA3N, U TUMNDI
cyuwiecTByloWEen NHPPACTPYKTYPbl CBA3N A4 NOALAEPIKKN CMYTHUKOBOW CBA3U MOTYT
NPUBOOUTb K 4OBOJIbHO BbICOKUM YPOBHSM 3a0epXXKWU MeX Ay NoJsib30BaTeNnsaMun. 310
0C0b6eHHO 3aMeTHO Mpu roJIoCOBON CBA3U MO CMYTHUKOBOMY TesneoHy nin
coegunHeHunto VOIP - nonb3oBaTesnn, CKopee BCero, CTONIKHYTCS C HEKOTOPOMN (hopMoWn
3agep>XXKn obpaTHOM CBA3N U A0JIXKHbI ByayT cooTBETCTBYIOWMM 0bpa3om
CKOPPEeKTMPOBaTb CBON CTUAM OOLLLEHUS.

POKYC aHTEHHbI

YCTpoicTBa CNYTHUKOBOWM CBSI3U MOTYT MCMOJIb30BaTb Kak Tak Ha3blBaeMble
«BCEHarpaB/ieHHbIe», TaK N «OOHOHaNpaBJIEHHbIE» @HTEHHbI.

e BceHanpaBsieHHaA - aHTeHHa He 06a3aTeNnbHO A0JIXKHA ObITh CNeunanbHO
HanpaBJIEHA N MOXKET NOCbINaTb/MPUHUMATbL CUFHaNbLI B 1t06ON opmneHTaumnn.

e OpHOHaNpaBJZiIeHHAsA - aHTEHHA MOXET MOCbINaTb U MPUHUMATb CUrHaNbI
TOJ/IbKO B OAHOM HanpaB/aeHUN 1 A0JIXKHa ObITb HanpaB/ZieHa HeNnocpeacTBEHHO
Ha cnyTHUK. OgHOHaNpaB/IEHHbIE aHTEHHbI, KaK MPaBWUJ10, UCMONb3YOTCA O
bonee CUNbHbIX CUTHANOB.



AHTEHHa, NCnoJib3yeMas Ka)KablM YCTPONCTBOM, 3aBUCUT OT XapaKTepa YCTPONCTBA U
€€e Mo3nuUnmM No OTHOLLUEHUIO K CMYTHUKY.

TouYyeuyHble ny4um

B npouecce obecnevyeHmnsa cBsA3nN C 3eMnen CMYTHUKN NCMOJIb3YIOT pa3JiniHble
aHTEeHHbl 04 nepenaydn n npmnemMma CUMrHaaoB onpenesieHHblIX 4acToT. YT106bI nyyiie
KOHTPOJIMPOBaTb KOHKPETHbIE paleHbI, O6CJ'Iy)KVIBaeMbIe CNyTHMNMKaMn, nin
KOMMEeHCUNpPOoBaTb NOTEHLMNAJIbHbIE OTKa3bl o6opy,uosava, MHOIrme CnyTHMKmM CBA3N
NCMOJIb3YIKOT TaK Ha3blBaeMbl€ «TOYE€YHbIE JTYHUN>».

Korna ncnonb3yeTcsi TOYEYHbIN NyY, CMYTHUK pa3bnBaeT CMrHaa Ha MHOXKECTBO
Heb0/bLLIMX Freorpanyeckn oXBaTbiBaeMbIX 30H. HYaCTO 3TW TOYEYHbIE y4u
HaMpPsIMyt0 COOTBETCTBYIOT (PU3NYECKUM anmnapaTHbIM KOMMNOHEHTaM, TakKUM Kak
NPOLIECCOPbI, OTAEJIbHbIE KOMMOHEHTbI aHTEHHbI UK ApYyrve oTAesbHble YHKUMN. B
60NbLINHCTBE C/lyYaeB, XOTS CreuynaibHble TOYEeYHbIE JIyYN MO3BOJISIOT MOCTaBLMKAM
CNYTHUKOBOW CBSI3M YBEJINYMBATbL UM YMEHbLLATb NPOMYCKHY CMOCOBHOCTb,
AOCTYMHYI0 B paMKaX KOHKPETHbIX TOYEYHbIX Jly4el, OHM TakKXKe OrpaHMyMBatoT
MaKCMMaJIbHYO MPOMNYCKHY0 CNOCOBHOCTb Ha TOYEYHbIN NyY. ApyruMin caioBamu,
MaKCMMasibHbIA BbIBOA AaHHbIX, obecnevynBamoWwmin yHKLNOHNPOBAHNE BCEr0
CNyTHMKa, He BCerjia MoXeT MUCMO0JIb30BaTbCs TOJIbKO B OHOM MECTOMOJIOXKEHUN.

Mpumep: TouyeuHbie nyun PeanbHbIN OXBaT TO4Ye4yHOro ny4va - Uumapcar

Al

MOHMMaHMe 0XBaTa TOYEYHbIM JIYHOM Ba)KHO A1 TYMaHUTapHbIX OpraHu3auui,
NCMOJb3YOLWNX CMYTHUKOBYIO CBSA3b. 3a4aCTy0 B Mepuog nNocse CTUXMNHbIX 6eaCcTBUIA
NN B CJIOXKHBIX Ype3BblYalHbIX CUTYaLUAX MHOIME FYMaHUTapHbIe opraHn3aumm
pa3MeLLalTCs B OOHUX U TEX XKe ropogax N komnnekcax. B cutyaumsx, korga
60/IbLLIMHCTBO MN BCE YHYACTHUKM MbITAOTCA NONYYUTb AOCTYMN K OOAHOW U TOW Xe
cny»xbe cnyTHNKOBOW CBSI3U OHOBPEMEHHO, OHU MOFYT MeperpysnTb NPOMNyCKHYHO
CNoCOBHOCTb AAaHHOMO0 KOHKPETHOIro TOYEeYHOro siyya. IMeHHO No3ToMy, AaXkKe ecnu
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TOJIbKO OANH UJIN HECKOJIbKO HYeJ1oBeK UCMOJIb3YIOT NoJioC N daHHble BHYTPW Ballero
KOMIJ1eKCa, CNCTEeMa BCe eLle MOXeET pa6OTaTb MensieHHo - BCe Balln coceam MoryT
OenatTb OOHO N TO Xe 0oAHOBpPEMEHHO.

CoOoTHOLWIEeHMe MaKCUMMaNIbHOIro KoJsiud4ecTsa noJsib3oBartesieM K
LWIMPUHE NoJZIOChbl

COOTHOLWEHNE MaKCUMasibHOr0 KoJiIM4ecTBa NOJib30BaTeNEN K LUMPUHE MOS10CHI B
06bI4YHbIX TEPMUHAX CETU OTHOCUTCHA K COOTHOLLEHUIO MOTEHUMAIbHOW MPOMNYyCKHON
CrMocoBbHOCTM CeTM N0 CPAaBHEHMUIO C PaKTUYECKNUM NCMOSIb30BaHneM ceTu. OQHaKo B
MUpe CryTHUKOBOMN CBA3N COOTHOLLEHNE MaKCMMasibHOro KoJinyecTBa rnoJsib3oBaTesen
K LUMPUHE NoJ1I0Chbl MPUHUMaeT COBEPLUEHHO HOBbIN KOHTEKCT. COOTHOLWeHne
MaKCUMalbHOr0 KOJIM4eCcTBa NoJib30BaTeNlen K LUMPUHE NOJI0Cbl OTHOCUTCSA K
KOJNINYECTBY OTAesIbHbIX 6@30BbIX CTaHUMW, KOTOPbIE UCMNOb3YIOT OOHO U TO Xe
coeguHEeHne N OANH U TOT XKe KaHa ogHoBpeMeHHOo. KoadhdunumenT 8:1 byneTt
O3HayvaTb, YTO K CANYTHUKY OAHOBPEMEHHO NOAKJYAOTCA BOCeEMb Ba30BbIX CTAHL WA,
n nobas opraHnsaumsa, NCNosib3yoLas KOHTPaKT ¢ KoadduuneHTom 8:1, A0JIKHA
ObITb FOTOBA AENMUTHLCA MNOJIOCOMN NPOMYCKAHUA C CEMbIO APYTrMMU OpraHm3aunsamMmn B
nobon MOMEHT BpeEMEHMN.

B yCnoBusiX ryMaHUTapHOro pearmpoBaHnUsa COOTHOLUEHNE MaKCUMaJIbHOro
KOJIM4eCcTBa NOJSIb30BaTesIen K LUMPUHE NONOCLI MOXKET BbICTPO Bbi3BaTb Npobsemsbl.
MNOCKOSIbKY MHOIMe opraHm3aumnm okasbliBaloTCs B CUTyaumm bencteuns, 3a4acTtyto 6e3
Kakon-nmbo apyrom yHKLNOHMPYIOLLEN NHPPACTPYKTYPbI CBA3U, YANCIIO
OpraHv3saumin, 0o4HOBPEMEHHO NCMNOJIb3YOWMNX CETb CMYTHUKOBON CBA3N, MOXXET
ObICTPO YBENNYNTBLCSA, 0COBEHHO 3TO KacaeTCcd MHTepHeT-ycnyr. MHorne nposanaepsi
CMYTHUKOBOM CBA3W MOryT npeniaraTb MHONBUAYAJIbHbIE MaKeTbl, KOTOPbIE
rapaHTupytoT 60s1ee HU3KMEe COOTHOLLEHNS MaKCUMaJibHOro KoJIM4yecTBa
noJsib30BaTesIeN K LWWMPUHE NOJOChl, 0AHAKO TakMe NakeTbl, Kak NpaBuio, ABASIOTCA
6onee popormmun. NnaHnpysa NCNosb30BaHME YCTPONCTBA CNYTHUKOBOW CBA3U,
cnepyeT BCe nMpefycMaTpuBaTb 3apaHee U MOHMMaTb NpegnoslaraeMoe
NCNosib30BaHMe yCTPONCTBa. byaeT nm 3To yCTPOMCTBO NCMOJIb30BaTbCA OJ1A
MoBCeAHEBHOI0 NCMOJIb30BaHUSA B panoHaXx, rae obbl4yHasa TeneoHHas CBA3b UK
noctyn B IHTepHeT HecTabunbHbl? Nnn gaHHoe ycTponcTeo byaeT ncnosb30BaTbCs B
KayecTBe OCHOBHOWM TOYKM O0OCTyNa AN HECKOJIbKUX OCHOBHbIX MOJIb30BaTeNEeN,
Ba>XHbIX A1 OCYLLECTBJ/IEHNA AeATeNbHOCTU? ECn yCTPONCTBO Nepeaayn AaHHbIX
npeaHa3Ha4YeHo AN NHTEHCMBHOMO NCMNOJIb30BaHNA B YPE3BblYaMHbIX CUTYaLUSX,
BO3MO>XHO, C/ieayeT pacCMOTpeTb nakeT ¢ 6o1ee HU3KUM COOTHOLLEHNEM
MaKCUMalbHOr0 KOJIM4eCTBa NoJib30BaTeNEN K LUMPUHE MNO0CHI.

LLeHTp ynpaBneHusa cetbio (NOC)



B cnyTHMKOBOW CBA3N TepMuUH «LeHTp ynpasneHusa cetbio» (NOC — oT aHrn. Network
Operation Centre) B noscegHeBHOM obnxoe ncrnonbsyetcs ang obosHavyeHus noboro
MECTOMMOJIOXKEHUSA, Yepes3 KOTOPoe CNYTHUK MapLUPYTU3NPYEeT Ha3eMHbIn TpaduK. MNpu
NCMONb30BaHUN CMYTHUKOBOIO TesiepoHa Uan CNYTHUKOBOINO MHTEPHETa, XOTH
TenedoH nnm 6asoBas CTaHUMA MOTYT HanpsMyto oOMeHMBaTbLCA AaHHbIMU CO
CMYTHUKOM, CaM CMYTHUK O0JIKEH B KOHEYHOM UTOre HanpaBuUTb CBOWN Tpaduk vyepes
Apyryto opMy CBA3U ANA 3aBeplieHus cBA3n. O4eHb HEMHOrmMe CNyTHUKU
npepnaratoT NPAMYI0 CBA3b «TOYKA-TOYKa», C y4eTOM TOro, 4To nogasnfwLiee
60NbLWNHCTBO BpEMEHU Apyras npuHMMatowas ctopoHa, n1mbo komnbtoTep, Nnbo
MOBUNbHBIN TenedoH, HaxXoAATCS B COBEPLLUEHHO APYron ceTu.

1 BHewHWn nHTEepHeT-NpoBangep
2 NOC

3 CnyTHUK
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5 CnyTHUKOBLIN MOoAeM

NOC saBNAOTCA WA30M OJ19 OCTasIbHOW 4acTyu MUpa U MOTyT Hagfexxalwmm obpa3om
HanpaensaTb coobuweHna. NOC ynpasnsaTca ocobbiM 06pa3oM v MOryT NpuHaanexaTb
NOCTaBLLUKY CMYTHUKOBOM CBA3U UM HAaXOAUTLCA Y Hero Ha cybrnogpsage. B KpynHbIX
CeTax CNYTHMKOBOW CBA3N A1 OXBaTa pa3/INyHbIX reorpapunyeckmux permnoHoB U
creuvasnbHbIX Lenen MoXeT Ncnosb3oBaTbcs csioxxHasa cepus NOC. NOC Takxe
ABJIAOTCA OQHOM U3 MHOMMX YacTen MHPPaCTPYKTYypbl, Heobxoonmon ans
obecneyeHuns CNyTHUKOBOM CBA3M, HO TakXXe OHM MOryT ObITb elle 04HON TOYKOWN B
LLernoyke CBA3N, KOTOpas MOXXET 3aMef/INTb COeAVUHEHNS, U, K COXKAJIEHUIO,
noJsib30BaTeN N YCNyr NpPakTU4eCKn He KOHTPOMPYIOT npobsiemsl, Bbi3BaHHble NOC.

Monocbl nponycKkaHus

CnyTHMKN CBA3M paboTaloT C UCNOJSIb30BaHNEM Pa3sINYHbIX POPM paauno- 1
MMUKPOBOJIHOBOW Nepefayn, obe 13 KOTOpbIX HAXOASATCS B CMEKTpe
3/1IEKTPOMArHUTHbIX AJMH BOJIH. CBSI3b CO CAYTHUKAMK € 3eMaun n obpaTHo TpebyeT
IJIMH BOJIH, KOTOPble MOryT MPOHMKAaTb B aTMOCHEPY U CTANIKUBATLCS C LUMPOKUM
ANana3oHOoM Momex oKpy>katouen cpeabl. Kpome Toro, NoCTaBLWMKN yCyr
CNYTHUKOBOW CBSI3U NPUAEPXKMNBAOTCSA ONpeneseHHbIX CTaHOApTOB, KOTopble
COOTBETCTBYIOT roCyAapCTBEHHbLIM N MEXAYHapoAHbIM HopMaM. FoBops o
CNYTHWUKOBOW CBA3W, Hanboniee pacnpoCTpaHEHHbIMM AManasoHaMn nepegayn
SIBASIOTCA cneayowme:
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L 1,0-2,0rwurarepy (FTu), AMana3oH pagnocsBasun
C 4,0-8,0rurarepy (I'u), CBY-gnanasoH
Ku 12,0 - 18,0 rurarepy, (FTy), CBY-granasoH

Ka 26,5 - 40,0 rurarepu, (FTy), CBY-granasoH

NMoHMMaHue opoOuT

Mo onpeneneHunio, CNyTHUKN HaXxoOsaTCs Had 3eMHOM aTMOCHEPON N 3a ee Npenesamun
N OBUXXYTCS MO N3OMHYTbIM TPAEKTOPUAM, OKPY>KaloOLWMM 3€MHOW Wap U Ha3blBaeMbIM
opbuTtamun. [1Ba o6beKTa B BakyyMe KocMmoca byayT B3auMoaencTBoBaTb Apyr C
OPYromM OTHOCUTEJIbHO NX COOTBETCTBYHOLLNX MacC, UX CKOPOCTEN N PacCTOAHUN
MexXxay HUMu. YTobbl Nnogaep>XmBaTb MOCTOAHHYIO OpbUTY BOKPYr 3eMnu, CyTHUKN
OO/KHbI 6yaAyT ABUraTbCsA NO CBOUM OpbUTasibHbIM TPAEKTOPUSAM C Pa3HON CKOPOCTbIO
B 3aBMCUMOCTU OT UX opbnUTanbHOro pacCcToAHUA OT 3eMAN - CINLLKOM MeasIeHHOoe
OBUXKEHNEe NpuBedeT K TOMY, YTO CMYTHMK BpexxeTcs obpaTHO B aTMocdepy 3emnu, B
TO BpPEMSA KaK CAMWKOM BbICTpoe ABMXXEHME NpuBEeOET K TOMY, 4TO CNYTHUK BbiIngeT
n3 opbuThbl 1 cBOBOAHO MONETUT B KOCMOC. B oN0NIHEHME K MEepPEMEHHbIM CKOPOCTSAM,
OCHOB@HHbIM Ha PAacCTOAHUM OT 3eMn, YeM Aajblue CNYTHUK OT 3eMaun, TeM OAJIMHHee
ero Kpyrosas opbutanbHasa TpaekTopus.

Pa3nn4msa B CKOPOCTAX N AJSINHE NofieTa CNyTHUKa No opbuTe B cCoO4eTaHUM C TEM
haKTOM, 4TO 3eMNs BpalLaeTCsa BOKPYr CBOEN OCU, NPUBOAAT K COBEPLUEHHO Pa3HOMY
onbITY, KOrga CNyTHUKN pacCMaTPUBAIOTCA C TOYKU 3PEHUSA OTHOCUTENIbHOIO
MEeCTOMNOJIOXKEHUSA Ha MOBEPXHOCTN 3eMnn. Ecnm oTaeNbHbIM CNYTHUK BpawlaeTca
BOKPYI 3eMJi1, OH MOXKET ObiTb «BUOANMbIM» TOJ/IbKO B TEYEHME KOPOTKOro rnepmnoga
BpeMeHn 13 Ntobon TOYKM Ha NMOBEPXHOCTU 3eMan. Ecnm oTaenbHbIN CNYTHUK
BpawaeTcsa 621M3Ko K 3eMse no 3apaHee 3aaHHON TPaeKTopuMKn, KoTopas He
N3MEHSAETCS — Hanpumep, BAOJIb 3KBaTOpa 3eMAIN, — TO OH MOXKET HMKOrga He ObiTb
«BUOUMbIM» NOL4 OnpeaeneHHbIMU yriaMuy, HanpmMmep, U3 panoHoB, NpuaeramWwmx K
rnoJsitocam 3emMnu.

N HaobopoT, 4eM gasnblie OoT 3eMIM BpallaeTCs OAUH CMYTHUK, TEM LUMPE YIroJ
0630pa, 4TO 0O3HaYaeT, 4TO OH MOXeT bbITb 60onee cTabunbHO aocTyneH ns nwbown
KOHKPETHOM TOYKN Ha 3emsie. O4HaKO CKOPOCTb, C KOTOPON CMYTHUK MOXKET
BPaLLLATbCSA BOKPYr 3eM/in Ha 60o/blLUeM PAaCCTOSAHUM, MOXXET NMPUBECTU K TOMY, 4TO
CNYTHUK MOXeT OblTb HEAOCTYNEH B TevyeHne 6onee oNMTENbLHOI0 Nepmoaa BPpeEMEHM
nnn BoobLie HegoCTyneH B 3aBUCMMOCTM OT MECTOMosIoXKeHns Habnogatouwero.



NMoHMMaHMe Toro, Kak paboTalT CNYyTHUKW, UMEET CyLLeCTBEHHOE 3HaYeHne ans
ryMaHUTapPHbIX OpraHn3aunin, KoTopble MNIaHUPYIOT UCMNOJIb30BaTb CMYTHUKOBYHO
CBfI3b B Ka4eCTBe HEOTHbEMJIEMOM YaCTN CBOUX COBCTBEHHbLIX Onepauuni.

FeocMHXpOHHasA/reocTtauMoHapHas opouTa

Korna Bpems, Heobxogumoe ans Toro, 4Tobbl CNYTHUK COBEPLUM MOJIHbLIN 060pOoT
BOKpPYr opbuTbl, COBNagaeT C BpeMeHeM, HeobxoanMbIM AN Toro, 4Tobbl 3eMns
coBepLunsia 0OANH MOJIHbIN 06OPOT MO CBOEWN OCU, U KOrAa CNYTHMK BpaLlaeTcs
HernocpenCcTBEHHO Ha KBAaTOPOM M B TOM >Ke HanpasBseHun, 41o n obopoT 3emnu, oH
HaXoOUTCSA Ha TaK Ha3blBAa€MON «F€OCUHXPOHHOW» opbuTe. NpakTniecknin pesynbtaT
reoctaunoHapHom opbunTbl 3aKJ04YaEeTCA B TOM, 4TO Npu HabnwaeHnn C NOBEPXHOCTH
3EeMJIM KaXKeTCs, YTO CNYTHMK BCE BPEMSA OCTAETCHA B TOYHOM MECTOMNOJIOXKEHUN Haf
MOBEPXHOCTbIO 3E€MJIN, N €r0 MOXXHO Ha3BaTb «Fe0CTaLUMOHAPHbLIM» CYTHUKOM.

F€@0CUHXPOHHbLIN CNYTHUK BCcerga 6ynet HaxoaAnTbCs Ha PUKCMPOBAHHONM BbicoTe 35
786 KM 1 CMOXXET MoKpbiBaTb NpnbansntenbsHo 40% 3eMHON NOBEPXHOCTU B panioHe,
HernocpenCcTBEHHO Haxo4sAWweMcsa nog cCnyTHMKOM. Ha banxxanwem paccTtosaHuUm
BCcerga bynert 3agep)xka He meHee 240 munnucekyHna, nnm 0,25 cekyHa mexay
MOMEHTOM OTMPaBKN AAHHbIX/COOBLLEHNA N MOMEHTOM €ro noJly4eHns ¢ gpyromn
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CTOpPOHbI. OAHAKO B 3aBMCUMOCTM OT OpraHmM3aumnm ceTn, CKOpoCcTn pursn4eckoro
obopynoBaHUA N MECTOMNONOXKEHNS NepedaTYnKa/NMpUeMHnKa B 30He NokpbiTUsa 40%,
3a4ep>xKa MoxeT bbiTb 6onblLue.

CnyTHUKKN Ha reoCUHXPOHHON opbuTe NosesHbl B TeX CayYasnx, kKorga tpebyeTcs nnum
NCNoJsb3yeTCA TOJIbKO OAWH NN HECKOJIbKO CNYTHUKOB A1 obecrneyeHuns
HenpepbIBHOrO 06Cy>XMBaHNA Ha 0OLWMPHON TeppuTopun. M3-3a TOro 4To CAYTHUKN
He nepeMeLLaloTCcs OTHOCUTENbHO HabnaaTensa, yCTpoONCcTBa CBA3M, NoJyvatowme
[OCTYM K reoCTauMOHAPHOMY CNYTHUKY, AO/KHbI 6bITb MOCTOAHHO YCTAHOBJIEHbI U
OPUEHTUPOBaHbI, N NX HENb3A JIEFKO NnepeMeLllaTb UK NepeopueHTUpoBaTb. ITO
O3HayaeT, 4YTO, XOTA CNYTHUKOBbLIE pecuBepbl He ABAAITCA MOOUNBHLIMU, OHN TakXXe
He O0OJDKHbI 6bITb KOMMNAKTHLIMU 1 MOrYT MaclwTabmnpoBaTbCa NO pa3Mepy HaCTOJIbKO,
HaCKOJIbKO 3TO Heobxoanmo ons paboThl.

K coxxaneHuto, oTaeNbHble CNYTHUKW, NOKPbIBaloLwWwme 60nbLUy0 TEPPUTOPUIO,
O3Ha4aloT, YTO OTAesSIbHble reocTauMoHapHble CNYTHUKK MOryT 00CnyXnuBaTb U
hakTnyeckn obcny>xmpatoT 60/bLIOE KOJIMYECTBO CTaLMOHAPHbIX 6a30BbIX CTAaHLUUNA, U
BCe MNoJIb30BaTeNN B reorpadn4eckomn 30He NMOKPbITUSA 3aBUCAT OT OHOIO NCTOYHMKA
ONa nepenayn n ynpassieHns CBA3blo. 9TO YaCTO NPUBOAUT K OrPaHNYEHHON
AOCTYMHOCTU MNOJI0ChI MPOMYCKaHUA 1 MOXXeT Bbi3BaTb NpobsiemMbl ¢ 6€30MacHOCTbIO —
OOWHOYHbLIN CNYTHUK NpeacTaBnaseT cobon eANHCTBEHHYO TOYKY OTKa3a. Kpome Toro,
npaBuUTENbCTBAM UM BOEHHbIM, pacrosaratolwmMm COOTBETCTBYIOLWEN TEXHOOMNEN,
nerko 6/10KkMpoBaTh UK CO3AaBaTb NMOMEXM Ha FreoCTalMoOHaPHbIX CNYTHUKAX,
MOCKOJIbKY 00Las AsIMHa BOJIHbI OCTAaHETCs MOCTOAHHOM N MOXKET ObITb
cbanaHcupoBaHa.

Hu3skasa okonosemHasn opbura

CnyTHUK Ha HU3KOW oKoslo3eMHoM opbute (HOO) aBnsaeTcs BceobbeMaoLWmnm
TEPMUHOM, NCMOJIb3YEMbIM A5 oNucaHmsa Nboro cnyTHMKA, KOTopbln paboTaeT Ha
BblcoTe MeHee 2000 KM, B TO BpeMs KaK TePMUH «04YeHb HU3Kas OKOJI03eMHas
opbuta» (OHOO) 3ape3epsupoBaH ong n0boro CNyTHUKaA, KOTOPLIA BpallaeTcsa Ha
BblCOTe MeHee 450 KM. He cylwiecTByeT eqUHOro onpenesieHHoro nyTm niu
pPacCcToAHMA ONA CNYTHUKOB CBA3U, KOTOPbIE MOIYyT HaxoaAnTbCa B gunanasoHe HOO, un
cywecTtByeT 6osbLIoe pa3Hoobpa3me pa3nyHbiX NOCTABLLMKOB YCAYr U
KOHUrypaumim CNyTHNKOB, KOTOPbIE UCMOJIb3YIOT OaHHYIO CUCTEMY.

CnyTHUKK Ha HOO BpallatoTCa OTHOCUTESIbHO BbICTPO NO CPaBHEHUIO C BpaLleHUEM
3eMnun 1 coBepLlarT No MeHblen mepe 11,25 obopoTa BOKpyr 3emMnn 3a 0OAUH OEHb,
npu 3ToM Bonee WNpoKMe BO3IMOXKHOCTU NMMEIKTCH Y CNYTHUKOB, HAXOOAWNXCA HUXKEe
Ha HOO, c 6onee KOPOTKUMUN OpPOUTANIbHLIMU PACCTOAHUAMU. B CBA3K C TEM 4TO
cnyTHMKM Ha HOO HaxopaTcsa ropa3no 6amxe K 3emne, ux nonae «BUANMoCTm»



3HAYUTENBbHO HUXKE, N KaXKablh CNYTHUK Ha HOO Mo>XeT NOoKpbIBaTb TOJIbKO
HebOoNbLLIOW NPOLLEHT NOBEPXHOCTM 3eMnn 3a oanH pa3. CnyTHUKKM Ha HOO Takxe He
OrpaHMYeHbl HanpasseHneM ceoen opbuTbl; CNyTHUKKN Ha HOO MoryT BpalwaTbCs C
ceBepa Ha or BA0JIb MNOJIIOCOB, BA0JIb 3KBAaTOpPa 3eMM Uau No AnaroHasanm, Kotopas
MOCTOSAHHO CMeLlaeT UX OTHOCUTESIbHble 30Hbl OXBaTa.

Ecnn yCTponcTBO CBA3M Ha NMOBEPXHOCTU 3eMnun byaeT nogaep>XmBaTb CBA3b TOJIbKO C
OOHUM CNyTHUKOM Ha HOO, To 3TOT CNyTHUK He ByaeT nogaepXuBaTb CBSA3b B
Te4yeHne 3Ha4YMTeNbHOW YacTun aHA. [nsa peweHuns aTon npobnemMbl NnpoBanaepsbl
CMYTHNUKOBOM CBA3M CO34al0T HECKOJIbKO CAYTHMKOB 1 obecne4ynBaloT UX CBA3b APYr C
OPYrom B BUAE CNYTHMKOBOW rpynnMpoBKN nam maccmea. CnyTHuUku Ha HOO B
MaccuBe 6yaoyT B3aUMOAENCTBOBaTL MO0 Hanpamyto, 1Mbo Yepes HEeCKOJIbKO LLIEHTPOB
ynpasseHusa ceTbto (NOC) Ha 3eMmnie. Konm4ecTBo 1 NnpubnmsntenbHasa niaowanb
MOKPbITUA CNyTHNKOB Ha HOO B MaccuBe 4pe3Bbl4aHO pa3Hoobpa3Hbl N MOryT
BapbMUpoOBaTbCA OT HEOBONLLLOIO YNCNa ANA KOHKPETHbIX MPUMEHEHNIN A0
NnoTeHUManbHbIX MAaCCUBOB M3 COTEH CMYTHUKOB, CY>XalMX OAHON LLeNn.

MpenmyLecTsa cnyTHMKOB Ha HOO 3ak/to4atloTcs B TOM, YTO YBEIMYEHNE YMca
PYHKLMOHANIbHbBIX CMYTHUKOB CBA3W MOXKET 3HAaYMTENIbHO YBENNYUTb AOCTYMHOCTb
MCMNOJIb3yEeMOW MOoJI0Ckl MPOMNYCKaHUsa. Maccusbl CNyTHUKOB Ha HOO Takxe
obecneynBaloT HEKOTOpPbIe NpenMyLlecTBa 6e30MacHOCTN — ec/In Yy OAHOr0 CMyTHUKA
€CTb TeXHMYeckne npobsemsl, OH, BEPOSTHO, HE NMOBJINSIET Ha ApYyrve CNyTHUKWU B
rpynnupoBke. CnyTHUKM Ha HOO Tak>ke ropasno C/oXKHee 3arfylwmTb pagapom,
NMOCKOJIbKY UX ABMXXEHME AefnlaeT NoMexu curHana 6onee cnoXXHbIMU C TEXHUYECKOM
TOYKW 3PEHUS.

K coxxaneHuto, cnyTHMKN Ha HOO Tak>xe NMpuBOAAT K 3Ha4YNTesIbHO 60s1ee BbICOKUM
3aTpaTaM Ha 3anyCK U NCNOJIb30BaHME, MOCKOJ/IbKY OTMPaBKa HECKOIbKMX CMYTHUKOB
Ha opbuTy N nx obCcNy>XMBaHMe MOBLILLAIOT CTOMMOCTb AAHHOro npouecca. Kpome
TOro, n3-3a TOro, 4To cnyTHUKM Ha HOO nmetoT 6onee y3kue nNons BUAMMOCTH,
nocnenoBaTesbHbIA CUTHAN MOXKET ObITb CNI0OXKHEe NoAAEepP>XMBAaTb B HEKOTOPbIX
onepauMoHHbIX Cpedax.

B nocnenHee BpeMsa HabnogaeTcs pocT Ymcna noctaswmkos Ha HOO n OHOO no
Mepe TOro, Kak KoMMep4yeckne KocMnyeckme rpysbl cCTaHoBATCA 6osiee (hMHaAHCOBO
BbIFrOgHbIMK, @ 06opynoBaHMe ANa CO34aHNA CMYTHUKOB CBA3W CTAHOBUTCS MEHbLUE U
neliesre.



TepMuHan c o4yeHb MaJZIOn anepTypomn
(VSAT)

CnyTHNKOBLIN MHTepHeT VSAT, BEPOATHO, ABNSETCA ogHON U3 Hanbonee
pacrnpoCTPaHEHHbIX U LLNPOKO UCMNOJIb3yEMbIX N'YMaHUTapPHbIMU OpraHmn3aumamm opm
CMYTHUKOBOM CBA3WN. TexHosormna VSAT — cokpalgeHune oT aHrn. “Very Small Aperture
Terminal” (TepMunHan c o4eHb Masion anepTypon) — bbina pa3paboTaHa B 1960-x
rogax v ctajia LWMPOKO OOCTYMNHa Ha pbiHKe ¢ 1980-x rogos. XoTA BHa4vane 3TN ycnyru
OblNN HEQOCTYMHO AOPOruMmn, cerogHsa nposanaepos VSAT MOXKHO Nerko HauTu B
DoNbWNHCTBE CTPaH, rae cea3b VSAT pa3pelieHa MeCcTHbIMU 3aKoHaMmn. VSAT
OT/INYaATCA CBOMMK BOIbLLINMUM OAHOHAMPaB/IEHHBIMU CMYTHUKOBbLIMN aHTEHHaMMN.

VSAT paboTatoT NCKNYUTENLHO 3a NpefenamMmm reocTauMoHapHbIX CNYTHUKOB. 3a
nociefHne HeCKOJIbKO AeCATUIeTUN pa3/InyHble KOMMNaHUK 3anyCcTUN HECKOJIbKO
reocTaunoHapHbIX CNyTHUKOB VSAT, 0ObIYHO pacrosioXKEHHbIX HaZ pernoHamMm Mumpa,
rae, no UX MHeHuto, HaxoamTca nnm byaeT HaxoanTbCa 6ONbLUNHCTBO KJIMEHTOB. XOTH
B o6opynosaHum VSAT NpuUCyTCTBYIOT HEKOTOPbIE YHUBEPCa/IbHbl€ KOMMNOHEHThI,
cnepnyeTt OTMEeTUTb, 4TO YCTaHOBKM VSAT He MOryT nepeksiiodaTbCsa Mexnay
pa3INYHbIMK CNyTHUKaMKn 6e3 npnobpeTeHmna HoBoro o6opyaAoBaHNSA, U3MEHEHUSA
MOJIOXKEHNSA aHTEHHbI U, BEPOATHO, 3aKJ/II04EHNA KOMMeEpP4YeCKoro KOHTpakTa C Apyrou
KoMNaHwuewn, npegocTasasawowen ycnyru. VSAT B OCHOBHOM UCMOJIb3YIOT CMEKTP
Anana3oHoB C, Ku u Ka, a NnoCTaBWUKK YCYT CBA3U Aa>Ke UCMOJb3YIoT
onpefeneHHble YacToThl B 3TUX AMana3oHax. [10 3TON NpU4YNHE KOHKPETHbIe
KOMMNOHEeHTbI ana VSAT-npoBanaepa, BEPOATHO, HE MOryT OblITb NCNOJSIb30BaHbl A4
Apyroro nposangepa.

CyeTa 3a VSAT-coeonHeHuns, Kak NpaBuio, BbICTABIAIOTCHA eXXeMeCAYHO, KaK 1y
06bI4HOr0 HAa3eMHOro MHTepHeT-NpoBangepa, 04HAKO MOryT ObITb 3aKJ/IHOYEHbI
crneymnasnbHble cornaweHnsa o6 ncnonb3oBaHUKM TOJNILKO B onpenesieHHoe BpeMs
OHen/Hepenb UM TOJIbKO BO BPEMS Ype3BblYalHbIX CUTyauunin. ExxemecayHasa
CTOMMOCTb NIHTepHeTa, npepnocTasnsgemoro 4yepes VSAT, 3Ha4YnTesIbHO BapbupyeTcs U
3aBUCUT OT TapugHOro njaHa, UCnoJsib3oBaHuA, Konndectsa VSAT, perynmpyembix
OOHNM KOHTPAKTOM, 1 obLiero reorpamnyeckoro nosoXXKeHus, npm 3ToM CTOMMOCTb
MOXXeT sierko npesbiwaTb 1000 gonnapos B MecsL 3a ba3zoBoe Noaka4eHue.
CKOPOCTb 3arpy3kun Tak)Xxe BapbupyeTcs U 3aBUCUT OT 0bopynoBaHUSA N YCIOBUN
KOHTpaKTa.



NHTepHeT-cepBuC, NpenocTaBngeMbin VSAT, XOTA N ABNSETCA LOPOroCTOAWMM, No-
Nnpe>xHeMy B 3HAYNTESIbHOW CTENEHN ABNAETCHA 0OHMM U3 Hanbosnee geleBbixX
OOCTYMHbIX CNYTHUKOBbLIX NOAKOYeHNN K MHTepHeTy. Kpome Toro, NHTepHeT VSAT
06bI4HO NpUrogeH v NOAXOANT AN OOHOBPEMEHHOW NMOAAEPIKKN HECKOJIbKUX
MOAKJ/IIOYEHHbIX KOMMNbLIOTEPOB N YCTPOUCTB C Noaaep>Xkon IP. XoTa CKOpoCTb
BbIFPY3KW U 3arpy3kKm HUKOrga He byaeT paBHa CKOPOCTU BONbLUMHCTBA Ha3eMHbIX
coegnHeHunn, VSAT no-npe>xHemy B 3Ha4YUTesSIbHOW CTerneHn cHUTalTCA
npennoYTUTEsNIbHbIM CNYTHUKOBbLIM BapuaHTOM ans busHec-cpeabl UK rocTeBbIX
AOMOB, rae 6yayT XuTb 1 paboTaTb HECKOJIbKO Ye10BEK.

XOTHA TEPMUH «O4eHb MasieHbKUN» nogpasymesaeT, 4To VSAT HebonbLune, Ha caMmOM
fene B HacTosWee BpeMs OHU ABNIAIOTCHA OOHUM U3 KPYNMHENLLNX KOMMep4YeCKunxX
TepMUHasIoB CNYTHUKOBON CBA3U. CNYyTHUKOBbIE aHTEHHbI, NCMOJIb3yeMble B
ycTaHoBKax VSAT, MOryT 6bITb 04eHb TAXXeNbIMU U UMETb ANNHY A0 1,5 MeTpoB nnn
naxke 6onblie, n TpebyroT XXECTKOro aHKEepPHOro KpenJjeHus.

CtauuoHapHble ycTaHOBKU VSAT
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B cTaunmoHapHbIX YCTAaHOBKaX CaMn Tapesnkm 0Bbbl4HO MPOYHO MPUKPENNSaTCA K
OTAEsIbHO CTOSALEMY MeTalsInYeckoMy CTonby, KoTopbin 6eToOHMpyeTCa B 3emMae nnum
npukpennseTca K 3aaHnto. CTauMoHapHble aHTEHHbI, YyCTaHaBJ/IMBAaeMbIe B
onpeneneHHoOM MecTe, cneumanbHO paspabaTbiBalOTCA AJ19 COOTBETCTBUSA KaK
yacToTe nepexona Ha I'Tu coegnHAOLWEro CNyTHUKA, Tak U reorpagunyeckomy
nosoXXeHuo 6a3oBoOW CTaHUMN, U O0JSDKHbI ObITh TWaTesbHO NoaobpaHbl U
oTkanmbposaHbl Anga paboTbl € BbIOpaHHLIM NpoBangepoM. YcTaHoBKa VSAT LO/KHa
OCYLLECTBNAATLCA TONLKO Creumannctamm, obbi4YHO Ha3Ha4YaeMbIMN NHTEPHET-
npoBangepom.

MoOunbHbie VSAT

B nocnegHee BpeMs MHOrMe opraHm3aunm pearmnpoBaHus Ha YpesBblHalHble
cuTyauum nepewnn Ha 6onee coBeplUeHHbIe TEXHO0rMKU MobunbHon cBa3u VSAT.
XOTHA CyWeCTBYIOT U Apyrme TeXHO0rMmM MObUNbHbLIX Ha3eMHbIX TEPMUHANIOB, Ba>XHO
TO, 4TO B OCHOBE MOBUNbHbLIX VSAT NIeXXUT Ta XKe TEXHOJI0r1A, 4TO N B OCHOBE
06bI4HbIX VSAT: oTHOCUTENbHO Bonblune, CcrneumnasbHO N3rOTOB/IEHHbLIE AHTEHHDbI,
paboTatowime oT reoCTaunMoHapHbIX CNYyTHUKOB. MobunbHoe obopyanosaHue VSAT
OO0J1KHO BbITb BbIMOJHEHO C Y4€TOM MOOUNLHOW Chepbl MPUMEHEHUS, BKIIOYAS:

e Tapenkun, KOTopble MOryT CKNaAblBaTbCs UM yoobHbl B MepeHoCKe.

e BO3MOXXHO NCMosib30BaHME HECKOJIbKMX NOBbIWatoLWwmx npeobpasosatenen (BUC)
N MOOEMOB.

e Perynupyemoe KpernsieHme gnsa Tapenku.

HekoTopble MobunbHble VSAT cnocobHbl aBTOMaTU4YeCKN 0BHapy>XmnBaTb
COOTBETCTBYOLWMA CNYTHUK N BbINOJIHATL BbipaBHUBaHME, COOTBETCTBEHHO, OHWU
Ha3blBAlOTCA «CamonogcTpamsatowmecsa» VSAT. Opyrne mobunbHble VSAT Ka)KablN
pa3 TpebyloT py4yHOM HAaCTpPOnKN. MobunbHble VSAT, Kak NnpaBusio, O4eHb OOPOrn 1
TpebyloT cneunann3npoBaHHON NOArOTOBKM Ana 06paboTkm n HacTpounku. MNpexnae
4yeM NPUHATL peweHne o npuobpetTeHnn mobunbHoro VSAT, opraHm3aumnsa g0JKHa
MOHATb ero npeanoslaraeMoe KoOHe4yHoe ncnosib3oBaHme. MobunbHbin VSAT HUKOrOa
He OOJIXKEeH NCMNOoJIb30BaTbCA BMECTO NoCcToAHHOro VSAT, raoe 3To BO3MOXXHO.

KoMnoHeHTbl VSAT

B oTAn4me oT Apyrmx aBTOHOMHbIX MOBUIbHBIX HAa3EeMHbIX TepMnHanoB, VSAT cocToaT
N3 HECKOJIbKNX YacTen crneumnannsmpoBaHHoOro obopynoBaHuns, KOTopblie OO/ KHbI
ObITb YKa3aHbl 4719 KOHKPETHOIr0 NMPUMEHEeHMS.



1. CnyTHMKOBas Tapeska (Tak)xe Ha3blBaeMas «oTpa)kaTesiemM») - napabonmyeckas
Tapesika U3 Hepaanonpo3pavyHoro MaTepunasa, KoTopas oTpa)kaeT NHopMaLmio,
NAYLLYIO K CNYTHUKY U OT HEro K hoKyCy Tapesiku.,

2. MNosblwatowmn npeobpaszosatens (BUC) - npeobpasosatenn BUC npeobpasytoT
HWU3KO3HepreTu4yeckmne CUrHasbl B BbICOKOSHEpPreTnyeckme CUrHasnbl n
NCMNONb3YIOTCA A1 «OTNpPaBKn» curHana c VSAT

3. ManowyMHble npeobpa3oBaTenn curHanoB (LNB) - npeobpa3ytoT curHasbl C
BbICOKOWN 3HEpruen B CUrHalbl C HU3KOW SHEPrnen n Ncrnosb3yrTcsa o4
npeobpa3oBaHUa AaHHbIX, MOJYYEHHbIX CO CNYTHUKA, B CUTHasI, MPUrogHbIN AN
MCMNO/Ib30BaHMA MOOEMOM.

4. Mopem - cobcTBeHHoe obopyaoBaHue, KoTopoe npeobpasyeT cUrHan co
CMyTHWKa B AaHHble, NPUrogHbie 0189 NCMOJIb30BaHUS Ha KOMMNbOTEPE UAN B
KOMMbIOTEPHOWN CeTW.

S ™
ez pymman

BUC, LNB 1 mogeMbl TpebyloT BHELIHEr0 MUTaHNA B TOWM UK MHOW hopMe, XOTS
06bI4YHO NX 3HepronoTpebeHne OTHOCUTENBHO HMU3Koe. Ecnn 6a3za nnm ocduc 6yoyT
HaxoOunTbCa 6e3 3NeKTPONNUTaHNA HECKOIbKO pa3 B A€Hb UK Heaenw, Heobxoanmo




npenycMoTpeTb pe3epBHoe NuTaHue VSAT OT akKyMysiaTopa, ec/in CNYTHUKOBbIN
NHTepHeT TpebyeTcsa nocTtossHHO. KpoMe Toro, yctaHoBku BUC n LNB HaxoasaTcsa
CHapYy>XW 1 Nerko 4oCTymnHbl. HecMoTpA Ha OTHOCUTENIbHO HU3KYHO MOLLHOCTD,
rMnoJib30BaTeNN He OO0JKHbI MPUKACcaTbCA K HUM WIN KOHTaKTUPOBaTb C HAMN BO BPeEMSA
nogaydn nuTaHus. Npn HeobxoaAMMOCTN Tapesika MOXeT BbITb NOMeYyeHa
npeaynpexaanLwmm 3HaKOM UK gaxke orpakaeHa B beszonacHoM mMecTe.

PacnpocTpaHeHHble npobnemsbl ¢ VSAT

XoTa VSAT [oCTaTO4YHO XOPOLUO 3apeKoOMeHA0Baan cebsa 1 LUMPOKO MCNONb3YHOTCH,
OHM He NNLWEHbI NPUCYWmnx nm npobnem, n Nonb3oBaTeNM He 3aCTpaxoBaHbl OT 0OLLMX
ownbok.

Ha ananasoHsbl, ncrnonb3syemble VSAT — C 1 Ku — MOXXeT HeraTMBHO NOBAUATL MJoxas rnoroga, Bk4vas
Mnoxan noropa CUNbHBIA A0XAb, FPO3bl, NecyaHble 6ypun 1 fake rycton TymaH. Jllobble KpoLleyHble YacTUuLlbl, B3BELLIEHHbIE B
aTMocdepe, MOryT 1 6yayT BO34EACTBOBATb Ha PaAMOCMIHabl, MOCTyNaloLLMe Ha CNYTHUK U C Hero.

[na Hapnexallero PyHKLUNOHMPOBaHWS CNYTHUKOBbIE Tapesiku, ucrosiblyemolie ans VSAT, JO/IKHbI UMETb
NpAMYIO JIMHWUIO BUANMOCTU K HeBy. 30aHNA 1 COOPY>KEeHWS, AepeBbs, X0JIMbl, TPAHCMOPTHbIE CPEACTBa U faxe
noan MoryT 6J10KMpoBaTb CUrHasbl, €CJ/IN OHU pa3MeLLeHbl Nepes CMyTHUKOBbIMU aHTEHHaMMN.

Mpun ycTaHOBKE CMYTHMKOBOW aHTEHHbI NMOJIb30BaTENN A0/KHbI MJIaHUPOBATb BO3MOXXHbIE AEACTBUSA PSAOM C
aHTeHHOW, nnn Byayline n3meHeHnsl, KOTOPbIE MOTYT MOBJIMATb Ha YCTAHOBKY. [lepeBbs MOryT B KOHEYHOM
BnokupoBaHue nTore BbIPacTu U, COOTBETCTBEHHO, ByAyT 6/10KMpoOBaThL CUrHa, U AepeBo Hy)KHO byaeT nnbo obpesaTsb, NMbO
CUrHanoB nepemMecTUTb Tapesky. IHoraa nprvnapkoBaHHbIE TPAHCMOPTHbLIE CPeACTBa UM XpaHsLLMecs MaTepuasbl MOryT
HenpenHaMmepeHHo 6/10KMpoBaTh Tapesiky. Kpome Toro, B CBs3M C TEM, 4TO aHTEHHbI B OCHOBHOM SIBASIIOTCS
CTaUMOHAPHbIMK, MOIb30BAaTENN MOFYT NPOCTO 3abbiTh 0 XapakTepe ux paboTbl — CTPOUTENLCTBO HOBOIO
3[aHUS UM BO3BEAEHNE CTEHbI KOMMJIeKCa MOXXET 6/10KMpoBaTh CUrHAJI.

Ecnun y nonb3oBaTesnenn BO3HUKAOT Npobnemsbl ¢ curHanamm VSAT B XopoLuyto norogy, UM cnenyeT cHavana
BbISCHUTb, HEe BJIOKUpPYEeT N 4To-Nnbo curHan.

O6opypnoBaHune VSAT no-npexxHeMy TpebyeT nuTaHUa ONs npyema, Nnepenayn n nHTepnpeTaumm CUrHaaos ms
Huskoe KocMmoca. MIHorga MoxxeT KasaTbCs, 4To obopyaoBaHMe C HeA0CTaTOYHbIM NMUTaHUeM Bce euwe paboTaeT, HO Ha
3HepronoTpebsieHne camMoMm fesie OHO He MOXeT paboTaTb A0/XKHLIM 06pa3oM. HM3Koe M HegocTaToYHOE NTaHue obopynoBaHus
MOXXeT ObITb ClefCTBMEM MJIOXOro 06Cy>KMBaHUA reHepaTopa Wan 3J1eKTpoceTH.

MoOunbHLIE CNyTHUKOBbLIE CUCTEeMbI
roJ1J0COBOM CBA3U U nepenayim AaHHbIX

YBenn4nnocb KOJINYECTBO U AOCTYNHOCTb MOBUNLHBLIX YCTPONCTB 19 nepenaym
rosioca 1 AaHHbIX, KOTOpble paboTalT OT CNYTHUKOB CBA3M. Takmne yCTPOMCTBaA
06bI4HO paboTatoT OT COBCTBEHHbLIX CMYTHMKOBLIX MAaCCUBOB, KOTOPbIE NMET
npucyLme nm KoHpurypaunum, HegoctaTkm n ocobble coobpakeHns. MHorue
KOMMaHWUK, KOTOopble CHavaNa npeanaranm ToJbKO OAWH TUM FOJIOCOBbLIX PELUEHUN UK
peleHnn ansa nepenadn AaHHbIX, Ha4anu npeasaraTh WNPOKNIA CMEKTP NMPOAYKTOB



KaK o118 rosioCOBOWM CBSA3W, Tak U ANng NMHTEpHEeTa, NCrnoJib3yd CBOU CobCTBEHHbIE
CNyTHUKOBbIe ceTu. o 3TOW npmninHe mMmeeT CMbICJ1 TOBOPUTb O HUX B KOHTEKCTE
noCTaBWMKOB, a HE TUIMOB YCJYT.

Iridium

CnyTHuKoBasa rpynnuposka Iridium (Mpnanym) asnaeTcsa ogHUM U3 NepBbiX
YYaCTHUKOB pPbIHKa yCayr MOBMIbHOW CNYTHMKOBOW CBA3UN, KOTOpas Oblna 3anyLweHa B
1998 roay n c Tex nop obecneymBaeT HenpepbiBHOe o0bcnyxmBaHue. CeroaHs Iridium
LUMPOKO UCMOJIb3YETCA KaK BOEHHbIMU, TaK U KOMMEPYeCKMMN KOMMNAHUSAMUN U
ryMaHUTapHbIMU OpraHu3aumnsamMu.

CeTb Iridium cocTonT 13 66 CNYTHMKOB HN3KOW 0KOs103eMHON opbuTtbl (HOO), KoTopble
BpalLlaloTCs BOKPYr 3eMaun OT MoJsitoca K NoJIloCcy U Ucnosb3yoT L-gnanasoH gns
BOCXOASALLEN U HACXOOAWEN INHUN CBA3W.

KapTta nokpbiTus Iridium

MNepBOHa4anbHO Iridium npepocTasnsia TONbKO rOJI0OCOBbIE YCYTrX, UCMOJb3YS
bonbwme TeneoHHble TPybKKM, KOTOPbIE CBA3bIBA/INCh C HAXOAAWMMNCA Ha opbuTe
CNyTHUKaMK, oHaKO cenyac Iridium npennaraeT orpaHUYeHHbIe yCyru nepegayu
OaHHbIX And nogkitodeHnsa K UHTepHeTy. OCHOBHas uaea ceTn He OTJIM4aeTCcs oT
COBPEMEHHbIX BbILLEK COTOBOW CBA3N; MeXAY CNYTHUKAMN MMEEeTCS CUrHa
«nepepayvv», To €CTb NOJIb30BaTe/IN Ha 3eMJie He 3aMeYaloT, Korga oguH CNyTHUK
OBVXETCSH 3@ FOPU30HT, a TenedOoH NOAKIYaeTCa K APpYroMy CNYTHUKY.

MpenmywecTBa ceTu lridium 3aknO4aloTCs B TOM, 4HTO ee OXBaT ABASETCSA
rnobanbHbIM 1 ByaeT peanbHO paboTaTb B 1t06OM MecTe Ha MOBEPXHOCTU 3eMnun.



Iridium ynobeH aonsa areHTCTB, KOTOpPbIE MOMYT OTNPaBAATb NoJsib30BaTesien B stoboe
NN HECKOJIbKO MeCT Ha nsiaHeTe, 0cobeHHO B C/lyyHae He3arnJlaHNPOBaHHbIX
ypes3BblYalHbIX CUTyauun. bnarogapsa csoemy rnobanbHOMy 0XBaTy, OHA OY4eHb
rnpueaekKaTesibHa 4/ HEKOTOPbIX OTpacsen, TakMX Kak aBnaumnsa n Mopckoe
CyOoXoAcCTBO. Ha npakTuke TenegoHsbl Iridium CTankuBatloTCs C TEMU XKe
npobnemMmamu, C KOTOpbIMU CTaNKmMBatTCa Ntobble cnyTHUKKM HOO. TOT hakT, 4To
CNYTHUKN HAaXOAATCH B MOCTOSAHHOM ABUMXXEHWUU, O3Ha4aeT, 4TO OHU HensbexxHo byayT
CMeLaTbCsA B CTOPOHY MO3ULUN C MEHbLUNM OXBaTOM. EC/inm nonb3oBaTeslb HAXOAUTCSH
B FOPOACKOM Cpene, JIeCy U OKPYXXEeH ropaMmun uin cTeHaMum KaHbOHa, cuia curHana
MOXXEeT BbITb NMPEepPbIBUCTOMN.

YcTponcTBa Iridium nogkato4atoTcsa Yepes oAHOHaMNpPaB/IEHHbIE aHTEHHbI U
BbIMYCKAOTCA C pa3HbIMU (hopM-hakTopamMu. XoTHa ycTpouncTBa Iridium hakTmnyeckn
NpefoCTaBNAAOT YyCyru nepenavyv aHHbIX, OHN 06bIYHO OrpaHUYeHbl 3arpy3Komn
MeHee ogHoro MmerabanTa B CeKyHAY. BONbLWNHCTBO KOMMEPYECKUX YCTPONCTB
Iridium, ncnonb3yemMbiX B ryMaHUTapHOM CeKTope, ABAAITCA aBTOHOMHbIMU, @ 3TO
O3Ha4aeT, 4To Ang paboTbl UM TpebyeTcs TONIbKO 3apaf akkKyMynaTopa Uin
NOAKJIOYEeHNE K UCTOYHUKY NMUTaHUSA, NMPU 3TOM CYLLLECTBYIOT pa3/inyHble akceccyapsbl
0N yBesIN4eHNs BpeMeHW UCMNoJsib30BaHUA.

Mpumep Tpyb6ku-tenedoHa Iridium

Thuraya


https://log.logcluster.org/sites/default/files/2022-06/Iridium.png

CeTb Thuraya, kKak u Iridium, Ha4Yyana npegnaraTb YCayrm CNyTHUKOBOW roJI0COBOM
CBSA3M NOTPebnTeNnbCKOro Kaacca 1 ctasa WNPOKO NCMNOJIb3YyeMON N HAaZEXHON CETbIO.
Thuraya Bnepsble Havyana npenocTasnATb ycnyru B 2003 roay n B HacTosLee BpeMs
nCcnosb3yeT ABa reoCTauMoHapHbIX CNYTHUKA A8 NpenocTaB/ieHUs Ha3eMHbIM
nosib30BaTeNIAM YyCNYyr FoJI0OCOBOM CBA3WN U nepefayn LaHHbIX.

B cnny reoCMHXPOHHOI0 XxapakTepa CNyTHUKOB ceTb Thuraya obcnyxunsaeTt nuilb
PurKCcMpoBaHHOE KOJINYECTBO reorpauyecKnx MecTorosioxkKeHnn Ha 3emMine,
npenmyuiectseHHo B EBpone, Adpuke, CpenHeM u bavxHem BocToke, KOXXHOM 1
LeHTpanbHon A3un n OkeaHun.

KapTa nokpbiTus. UctoyHuk: Thuraya

onocoBble ycTponcTBa Thuraya paboTaloT BHe cnekTpa L-gnanasoHa v NCrnonb3yloT
BCEHanpaB/lIeHHble aHTEHHbI 4S5 NOAKAYEHUSA. ICNosb30BaHMeE TOJIbKO OBYX
FEOCUHXPOHHbIX CYTHUKOB CHUXXAET 3KCMNJlyaTauMoOHHbIe pacxonbl, 04HAaKO
orpaHu4YeHnsa BKAOHAKOT B cebsa yBenmvyeHne 3agep>xxku, yseamdyeHue rnomex u
NnoTeHUMaNibHOE YBeJIMYeHMe NoMex OT oKpyXKatowen cpenbl. Kpome Ttoro, Thuraya, K
COXXasleHno, He MoXXeT o06cnyXmeaTb HU 0gHO U3 MecT CeBepHoM N KO>KHON AMepuKn,
a Takxe noboe MecTo, pacnonNoXeHHOoe C/INWKOM AaJIeKO Ha CeBepe Uaun CANLLIKOM
[aneKko Ha tore B loboM 13 nonyLwapun.

Thuraya Tak>xe npegsaraeT MHTEPHET-yCNyrn 4yepe3 cobCTBEHHbIE TEPMUHANDI.
NHTepHeT-TepMunHanbl Thuraya sBns0TCA OAHOHaNpPaB/eHHbIMU N TpebyioT
hur3nyecKon opneHTaunm gns noaKJAYeHUA K O4HOMY N3 ABYX CNYTHUKOB, OOHAKO
CYLLEeCTBYIOT MOAeNnN CaMOHaBeAeHNS, 4OCTYNHble No 6osiee BbICOKMM LieHaM, B
3aBMCUMOCTM OT NnoTpebHocTen Nonb3oBaTensd. HazemMHble TepMuHansl Thuraya moryTt



Nerko passuBaTb CKOPOCTb 0 400 KnnobanT B cCEKyHAY.

TepMuHan MmobunbHoro UHTepHeTta Thuraya IP Tpy6ka-tenedoH Thuraya

Thuraya IP+4-

THLRAS,

Inmarsat/BGAN

KomnaHuna Inmarsat (MHMapcaT) HaYana CBOKO OeATe/IbHOCTb Kak HEKOMMepYecKas
OpraHmM3aums, oKasbiBaloWasa Nogaep>xKy MOPCKMM cyaaM, HO B 1998 roay 6bina
npuBaTM3npoBaHa. HaynHas ¢ 2008 roga HmapcaT npegnaraet rnobanbHbie
CMNYTHUKOBbIE NHTEepPHEeT-AaHHbIe Yepes3 TakK Ha3blBaeMylo LUMPOKOMOJIOCHYIO CeTb AJ1A
MobunbHOM Nepenaym ronoca n gaHHblx (BGAN — oT aHrn. Broad Global Area
Network). CeTb BGAN paboTaeT Ha Tpex reoCUMHXPOHHbIX CNYTHUKAaX, CTpaTernyeckun
PacrnosioXXeHHbIX TakuM obpa3oM, 4HToObl 0XBaTUTb 6ONLLUMHCTBO MOPCKUX U
CYXOMYTHbIX TEPPUTOPUN, NCMOSIb3YEMbIX 015 MPOXXNBAHUA N OEATENbHOCTH
yesioBekKa.
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KapTa nokpbiTns. UICTOYHUK: NHMapcaT

Inmarsat npegnaraeT WNUPOKMK CNeKTp TepMnHanoB BGAN, KoTopblie npegHa3Ha4YeHbl
ONSA pa3/INyHbIX YPOBHEN NPOMYCKHOM CNOCOBHOCTU 1 ncnonb3oBaHus. Bece
TepMuHanbl BGAN aBnA0TCS 0AHOHanpasBsieHHbIMKU, paboTaloT Ha L-gnana3oHe v
TpebyloT opneHTaumm nonb3oBaTesieM, 04HAKO pa3indyHbie MO4EIN BKAKOYAKOT
MoLesin cCaMOHaBeLeHUs OJ1 NCMO0JIb30BaHUA Ha ABMKYLLUXCA TPAaHCMNOPTHbIX
cpencrtsax. B 3aBncmmocTum oT TUnNa TepMmnHana ckopoctb BGAN MoXeT gocturaTtb
800 kbuT/c, a HekoTopble TepMuHanbl BGAN MoryT 6bITh Aa)ke COeANHEHbI BMeCTe,
4yT0bbl 06ecneunTb ckopocTb 6oniee ogHoro merabanTta B cekyHAOy. [MOCKONbKY BCe
CNYTHUKN NHMapcaT ABAAIOTCA reoCTaulUOHapPHbIMU, NMPUMEHSAIOTCA Te Xe 0bbl4Hble
orpaHnyeHuns.

Ha4ynHasa c Havana 2010-x rogos, Inmarsat Tak)xe cTana npegsaraTb aBTOHOMHbIE
rosI0CoBbIe yCNyru. BolaeneHHble rosiocoBble TapudHble naaHbl paboTaloT Yyepes
aBTOHOMHbIe TPYOKN-TeNedoHbl, NCNOJb3YOLME BCEHANMPaB/EHHbIE aHTEHHbI, U
paboTaloT BO BCex MecCTax, rae npegocrasnsercsa ycayra BGAN.

YcTtaHaBnauBaeMmas Ha Kpbiwwe BGAN

TepMmuHanbl BGAN . .
CaMOCTOATEeJIbHOW NOACTPONKHM



JonoJsiHuTesibHble NOCTaBLLUUKH

CyllecTByeT psaf ApYrux nocTaBLNKOB CMYTHUKOBOW CBSI3U, KOTOPbIe NGO BbILLIW Ha
PbIHOK B MocsieqHne HeCKOJIbKO NeT, NMbo BbINAYT Ha PbIHOK B CaMOM Bav>Kanlem
6ynyuwem. JocTuxxeHust B 06,1aCTU TEXHOIOMNIA U HOBbIE MHBECTULIMWN NO3BONSAT
CYLLLeCTBEHHO PaCLUMPUTb He TOJIbKO OXBaT, HO K 06LLYI0 CKOPOCTb Nepenayn AaHHbIX
Npun COXpaHeHUN pacxonoB Ha NPUEMSIEMOM ypoBHe. BecbMa BEPOSATHO, 4YTO B
cnenywoliemM OecaTUNeTU 3HaYNTENIbHO BO3PACTET YMCI0 KOMMEPYECKUxX
NOCTaBLLUMKOB, KOTOPbIMW CMOTYT MOJ/Ib30BATbCSA N'YMaHUTapPHbIe OpraHu3aLunm.

OOLwee pyKoBOACTBO MO ynpaBJ/IeHUI0O MOOUJIbHBIMU CNMYTHUKOBbLIMM
YCTPOUCTBaAMHU

3KCI111yaTaI.I,MOHHbIe pacxonbl

IKCnayaTauMoHHbIe pacxoAbl, CBA3aHHbIE C TEKYLLMMN MOBUIbHLIMU CYTHUKOBbLIMU
YCTPOMCTBaAMU, MOTYT OKa3aTbCSA HEMOMEPHO BbICOKMMW AJI1 MHOTUX YHYPEXAEHUNN.
Camun pm3nyeckme yCTpomcTBa MOryT CTOUTb OT COTEH A0 ThbICAY A0/1apPOB, a Tapudbl
Ha nepefavy rosioca N AaHHbIX MOryT CTOUTb HAMHOIO A0POXE, YEM Y 0ObIYHbIX
Ha3eMHbIX MpoBanaepoB, 0COBeHHO AN MOOUNLHOro CMYTHUKOBOrO MHTEPHETA.
JTloboe YacTHoe NMUOo UK ydpexaeHne, KoTopoe niaHupyeT BladeTb U
3KCMyaTUpoBaTb YCTPOMCTBO MOOUNLHOW CNYTHUKOBOM CBA3M, A0JIKHO 3apaHee
N3YYNTb MJaHbl N 3HaTb, KakKMe pacxodbl NPeacTosT.

JTtobon nepcoHan, NCronb3yLWNA CMYTHUKOBbLIE YCTPONCTBA, A0/KEH ObiTb
NPOUHGOPMMPOBaAH 06 NX Had/leXKaLleM NCMNOJIb30BAaHUM U O TOM, Kakue pacxonpbl
CBfA3aHbl C KaXXAbIM 13 HUX. MNockoNbKy Halwa paboyas cpena ctaHOBUTCS Bce 6onee n
6onee 3aBUCUMON OT NOOKJIOYEHUSA, C/TyHalHble NOJIb30BaTENIN MOTYT ObITh HE
ocBenoMsieHbl 060 Bcex POHOBbLIX AaHHbIX, KOTOPbIE MOXXET WUCMOJIb30BaTb OAUH
NOAKJ/IIOYEHHbIN KOMMbIOTEP, BKJOYasA 3arpy3ky o6HOBIEHNI CUCTEMbI, SNEKTPOHHOWN
NOYTbl UM KOPNOPATUBHLIX NporpaMm obMeHa garnamu. Ecnm nonb3oBaTesnn He
NONb3YOTCA KaKNM-N1M6o 6e3TIMMUTHBLIM TapuUdHbIM NJIAHOM, BCE HEHY)XHOE
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NCMNOJIb30BaHNE AaHHbIX AOJIXKHO ObITb OrpaHMYeHO, U HECAHKLMOHNPOBAHHbIA A0CTYN
K CNYTHMKOBbIM TEPMMHANIaM He AoJiXKeH bbiTb pa3peweH! OanH MoOBUNbHbIN
TEpPMMHAN CNYTHMKOBOW Nepefayvyn AaHHbIX MOXXET 060NTUCb B AECATKUN ThICSAY
Jl017TapOB 3a OJNUH MEeCSL, eC/IN OH UCMONb3YyeTCsa Kak 06blYHOE CoeINHEHME, U 3Ta
npobsiema ycyrybnsieTcsl, eCqim B opraHm3aumm Ncnosb3yeTcs HECKOIbKO TePMNHAJIOB.

OnacHocCcTHM

HekoTopble annapaTbl CNYTHUKOBOW CBA3U, 0COBEHHO OQHOHamNpaBJ/IEHHbIe
TePMUHaNbl CNYTHUKOBbLIX AAaHHbIX, MOT'YT U3/ly4aTb BpeOHble KoNmM4yecTBa paano- un
MUKPOBOJIH NPUN NCNOJIb30BaHUW. [Tos1b30BaTENN AO/IKHbI BHUMATE/IbHO NPoYnTaTh
WHCTPYKLMW MO 3KCNayaTauum n obpaTnTb BHMMaHME Ha Ntobble HaKNenkn nnm
3TUKETKW C NpeaynpexageHnem ob onacHocTu. Monb3oBaTeNN HUKOrAa He OOJIKHbI
HaxoaAnTbCsa Banke 4em B 1 MeTpe OT nepenHen 4YacTu oAHOHaNpPaB/IEHHOI O
TepMUHana 3a3eMsieHnNs, U B ngeasne TepMMUHaNbl 4O/KHbI pacnojlaraTbCs Ha
BO3BbILLEHHOCTU, YTOObI N36€)XaTb PUCKa HEMPaABUIILHOIO yrpaBJeHUs.

Paguonpo3payvyHoOCTb

PacnpocTpaHeHHON OWNOKOW MHOrMX NoJib30BaTesien ABNAETCA NoMnbITKa
NCNoJsb30BaTb YCTPOMNCTBO, MOAKJIOYEHHOE K CMYTHUKOBOM CBA3U, B MOMELLEeHNN, NoL
CTPOEHMAMN NN KOTAa CUrHany NpenaTcTBYOT gusnyeckmne obbvekTbl. MHOrme
NoJsIb30BaTe/IN-HOBUYKIN NPUBLIKIN K MOBUNbHBIM YCTPONCTBAM, TakKUM Kak TenedoHbl,
KoTopble byayT paboTaTb B 60/IbLUINHCTBE PAlOHOB, U MOFYT MHCTUHKTUBHO He
NOHMMaTb HEOBXOONUMOCTb UMETb YETKYI0 JIMHUIO BUOUMOCTU Heba, 0CoOBeHHO 3To
KacaeTcs rnoJsib3oBaTesien CNyTHUKOBbIX TeslepoHOB. Kak npasusio, yCTPOMNCTBa CO
CMYTHUKOBOM CBA3bIO He ByayT paboTaTh NoA4 KPbITbIMU 3A4aHUAMU Unn nobon apyron
TBEPOOW KOHCTPYKLUMEN, KOTopas He ABAAeTCSA AOCTAaTOYHO «pafgnmonpo3pavyHon» — TO
eCTb PagNOBOJIHbI HE MOrYT JIerKO NMPOXOAUTb Yepes HMUX. Takne Mmatepuassbl, Kak
OeTOH, MelWKn C NeckoM, MeTasliIMd4eckas apMaTypa 1 gpyrme pacrnpocTpaHeHHble
CTpOUTEJIbHble KOMMOHEHTblI MOryT co34aBaTb NoMexmn n 6J10KNpoBaTb PaANOBOJIHbI.
YcTponcTea, NOAKAIOYEHHbIe K CNYTHUKOBOW CBA3M, MOryT paboTaTb Nog HEKOTOPbIMUN
MaTepuanamMuy, TaKUMU Kak MaTepuan nanaTky nam niacTUKOBbIM Bpe3eHT, 04HaKo
NoNb30BaTeNN OOJ/KHbI 3HaTb, YTO 3TO MOXXET cpaboTaTb He BO BCEX Cay4asX.

PacwumpeHua/MauThbl

MpoBanaepbl MOOUIBHON CNYTHMKOBOW CBA3M NpeaJsiaratoT LNPOKNIN CNEKTP
aKCeccyapoB, KOTOpPbIE MOMOratoT U MO3BOJISIOT UCMOJIb30BaTh TeNedoHbl U
TepMuHanbl nepegayn gaHHbIX. K HUM MOryT OTHOCUTLCS:

e YONMHUTENDbHbIE Kabenun - 19 MOHTa)Ka HEKOTOPbIX YCTPOMCTB Ha KpbILLax
NN Had INHUSIMU [ePEBbLEB.



e BHeWHUe aHTEeHHbI - )1 YBEIMYEeHNS MOLLIHOCTM CUIHaJa N LUMPOKOBELLLaHWS.

e [LOK-CTAHUMM - )15 NOCTOSHHOI0 NMUTAHUSA UM MOHTaXKa HEKOTOPLIX YCTPOWCTB,
TaKUX KaK CMYTHUKOBbIE Te/IeOHbI.

e BO3MO>XHOCTHM CAaMOOPUEHTUPOBAHMUA - YCTPONCTBA, KOTOPbIE MOTyT
aBTOMaTUYeCckn obHapY>XMBaTb 1M HaMPaBAsATb TEPMUHANLI AAaHHbIX BO BPEMS
NBUXKEHUS.

B 3aBMCMMOCTN OT NOTPEeOHOCTEN N'YMaHUTapHOM onepaunmn Nosib30BaTeNn A0JIKHbI
pPacCMOTPEeTb BCe BapuaHTbl, MpuU HeE0BXxoANUMOCTH, N 06CyANTb C NOCTaBLNKAMMU,
4TOObI NIyyLLe MOHATb, YTO MOXKET 6bITb AOCTYMHO UK OCYLLLECTBUMO.

Koabl Bbi3OBa

B cBA3M C TeM, 4TO CNYyTHUKOBas TenedoHHas CBA3b HMKOrga He NPUBSA3bIBAETCA K
KOHKPETHON CTpaHe, npoBangepamM CnyTHUKOBOW CBA3U Bbln NnpegocTaBieH
COBCTBEHHbLIN «KOA CTPaHbI». MNpn 3BOHKE Ha CMNYTHUKOBLIN TeNnedoH U3 BHELLHEN
ceTun TpebyeTcsa HabpaTb NONHbLIN KOA CTPaHbl Nepen HOMEPOM CMYyTHUKOBOIO
TenedoHa. Kogbl Bbi30Ba A1 KaXXA0ro nposangepa:

Iridium/Thuraya: +882 16
Kopabl Bbi30Ba CTPaH CYTHMKOBOW CBA3M

Inmarsat: +8708

Kpome Toro, anst Toro 4Tobbl M0O3BOHUTbL CO CMYTHMKOBOIro TesnedoHa B HAa3eMHYIO
ceTb, Heobxoanmo HabpaTb NMOJIHLIN KOA CTPaHbl, Aa>Xe ec/qiv NoJib3oBaTeNn
HaxoOATCS B TOW »Ke CTpaHe, YTO U Bbi3biIBAaeMbIlA HOMED.

SIM-KapTbl U YCTPOUCTBA

Mopasnsawwee 60/bLWNHCTBO peLlleHnin MobnbHOM CNYTHUKOBOW CBA3M paboTaloT 3a
cyeT ncnosb3loBaHua SIM-kKapT, Kak 1 MOBuNbHbIE TenedoHbl GSM, B TO BpeMs Kak
annapaTHoe obecrnevyeHne CBSA3M UMEET CeEpUNHbIE HOMEpa 1 apyrue
noeHTUPUKaLMOHHbIe Koabl. [1py Mosly4eHUn HOBbIX YCTPOMUCTB U MJ1IaHOB
CMYTHUKOBOM CBA3W MOJib30BaTeNIN A0JIXKHbI 3anucbiBaTb HOMepa SIM-kKapT n HoMepa
MeXXAyHapoaHon ngeHtTudukaynm mobunsHoro obopynosanus (IMEIl). U SIM-kapThl, 1
HoMmepa IMEI 0o/»KHbI OTCNEeX1BaTbCA U B naeane nepruognvecku NpoBepaThCa.

B 3KCTPEHHbIX CUTYaLUsAX YCTPONCTBa MOTyT BbiTb YyTEepsHbI, YKpaAeHbl WA NPoCTO
3abbIThl. [ToNb30BaTENMN OO/KHbLI CNegnTb 3a TeM, 4Tobbl SIM-kKapTbl 6bi1K
YCTAHOBJIEHbI MPaBUJIbHO, TaK Kak OTBETCTBEHHOCTb U PacxoAdbl, CBA3aHHbIE C
yCJlyron, CBA3aHbl C KapTOM, @ He C CaMMM YyCTPonCTBOM. B cny4vae yTepun SIM-KapTbl
OHa MOXXeT BbITb NCNOJIb30BaHa He MO Ha3HAYEeHMIO APYrMMN OCBELOMJIEHHBIMU
NMUaMn, BO3MOXXHO, B MPECTYMHbIX UM HAaCUIbCTBEHHbIX Lenax. NMonb3oBaTenen



cnefgyeT NPOUHCTPYKTUPOBaATL coobLliaTh 0 noTepe nam Kpake obopynosaHns
CNYTHUKOBOW CBSA3M MPU NMEPBON BO3MOXKHOCTU, @ €C/IN YCTPOMNCTBO NMOTEPAHO UM He
MOXXeT BbITb Y4TEHO, c/ieayeT HeMeAIEHHO OTKJYNTb YCAYry, NOAKIKYEHHYIO K SIM-
KapTe, 4Tobbl NpeaoTBpaTUTL 310ynoTpebneHue.

Pecennepsbi/nocTaBLLUKH

BONIbLUMHCTBO YCTPOMCTB U MJAHOB CMYTHUKOBOW CBA3M MPOAAoTCsA Yepe3 TOProBbiX
NoCcpefHNKOB (pecensiepoB) — 3TO KOMMaHWK, Ceunann3npyowmnecs Ha MeCTHOM
3aKOHOOATEeNIbCTBE N MECTHbIX pblHKaX. Pa3nnyHblie pecensiepbl MOryT BECTU
neperoBopbl C MEPBUYHBLIMU CETAMU, 4TOObI NpepnaraTb pa3siyHbIe NAaHbl KOHEYHbIM
nosb3oBaTesnisiM. Takme nnaHbl MOryT BKJIIOYATh Crefylolme Mogenu:

o be3 aOOHEeHTCKOM naaThl - MJaHbl, KOTOPbIe NMpeanosaratoT BbiCTaB/eHNEe
CYEeTOB TOJIbKO MO Mepe NUCMONb30BaHUSA YCAYTr - 3TO 0CO6EHHO NMoNe3Ho AN
aBapUMHO-cNacaTesbHbIX CNyX6.

o E>XxeMecsA4HO - ornJlaTa BCex YCTPONCTB NPOU3BOAUTCA eXeMeCA4YHO, No
punKcnpoBaHHbIM Tapudam nam ¢ PUNKCMPOBAHHOW NNATON.

e NMpeponnaTa - NiaHbl C 3apaHee yCTaHOBAEHHbIMU AINMUTaMK, KOTopble ByayT
AENCTBOBATb TOJIbKO JO MOMEHTa UCTEYEHUSA 3apaHee OMJ1a4eHHON CyMMbI B
nonnapax.

CyLLEeCTBYIOT Tak>XXe pa3/INyHble TaMOXXEHHbIe NJaTeXW N NnaHbl, KOTOpPble MOryT
6bITb AOCTYMHbI 3anpalnBaloOWMM OpraHM3aumnsam. Hanpumep, ryMmaHMTapHble
opraHu3auumn, KOTopble NMEeT 60JbLLIOE KOIMYECTBO aKTUBHbIX YCTPONCTB, MOFyT
NPUHATbL pelleHne o BCTyMNJeHnn B rnobanbHble NiaHbl, 0XBaTbhiBalOLLME BCE
aKTUBHbIE YCTPONCTBA B OIHOM NakeTe. KpoMe Toro, CKOpoCTb MM NMPOMYyCKHas
CNoCoBHOCTb MOryT ObITb OrpaHNYeHbl B HEKOTOPbLIX YacTAX MUPA B Mepuoabl HU3KOIro
NCNoJib30BaHUA (HOYHOE BpeMsi), 4ToDObl B TOT )K€ MOMEHT pacrnpenenstbCcsa Ha apyrue
061aCcTV C BbICOKMM YPOBHEM UCMOJIb30BaHUS (AHEeBHOe BpeMsl). JTlobon
ryMaHUTapHOM opraHn3aummn, 3anpallmBatolen yCTPONCTBa CNYTHUKOBOW CBSA3M,
cnenyeT CBSA3aThCA C HECKOJIBKMMU NOCTaBLLMKaMM U NOJTYyYUTb HECKOJIbKO
KOMMEpPYEeCKUX NpeaioKeHnn.

PacnpocTpaHeHHble NpobsieMbl C MOOUJILHBIMU CNYTHUKOBbLIMM
YCTPOUCTBaAMM

e Icnonb3yeTcs JIn yCTPOMWCTBO B MOMELLEHUN UM 3aC/IOHEHO OT NPsSMO
BMAMMOCTMK Heba?

Cnabblh UM UCKAXKEHHBbIN CUTHAN

e NIMeeTcs nu Kakoe-nmbo Apyroe nepegatoliee yCTPOWCTBO UK 4acToTa,
KOTOpble MOIYT MellaTh CUrHaNy ycTponcTea?



MpucyTcTByeT 5in B ycTpoincTee SIM-kapTa?

o AKTUBHa nu SIM-kapTa ycTponcTea?

YCTPOWCTBO HE NOAKJIIOYEHO K CMYTHUKY

MCHOJ’IbByeTCﬂ nn yCTpOVICTBO B NMOMeELWEeHNN NN OKPY>XEHO BbICOKNMA
COOpyXeHnamum, xonMmamm nin ﬂ,epeBbﬂMVl?

e 119 oAHOHaNpaBJ/IEHHbIX CNYTHMKOBbLIX @aHTEHH — HarpaBsfieHbl I OHWN B
npaBWJibHOM HanpaBAeHUn?

Bblsia In akTMBMpPOBaHa ycnyra, noakto4eHHas K SIM-kapTte?

Bbina nn onnaveHa ycnyra, noaknoydeHHasa K SIM-kapte, unn SIM-kapTa

YCTPOMUCTBO NOAKIIOYEHO, HO YCAYrU He
NMOAK/Il0YEHa K NOCTOMNIaTHOMY CHeTy?

npepocTtaBnalOTCA

Bbinia 1n No kakon-nMbo NpuynHe NPMoCTaHOBJIEHA AW NpeKpalleHa ycayra,
nogka4yeHHas K SIM-kapte?

PagouocBsa3b

Ncnonb3oBaHne MOOUNLHOM pagnoCcBa3n MMeeT OaBHIOK NCTopUto B coobuliecTBe
r'YMaHUTApHOro pearnpoBaHns 1 BCe elle LWNPOKO NCMNOoJIb3yeTCca ceroaHs. B
HacTosiLLee BPeMS B PAaCNOPSXXEHNUN F'YMaHUTaPHbIX OpraHmn3aunn nmeetcs 6onblioe
pa3Hoobpa3ne MobubHbIX CPeaCcTB CBA3MN, OAHAKO He TaK AaBHO paanocBs3b bbina B
OCHOBHOM €ANHCTBEHHbLIM cCnocoboM nogaepxaHUsA NOCTOSAHHON CBA3U C
pacnpeneneHHom CeTblo F'yMaHUTapPHbIX OpraHn3auuni.

MOCKONIbKY pagnoceTu, No CyTu, MOJIHOCTbIO 06CNYXKNBAOTCSA FYMaHUTapPHbIMU
OpraHn3aunsMm CaMoOCTOSATESIbHO, B P€aJIbHOCTU OHU MO-MPEXXHEMY ABNAIOTCA
6e30TKa3HbIMM B KOMMYHUKALIMOHHOW CETW; roCyAapCTBEHHbIE NN BOEHHbIE
CTPYKTYPbl MOFYT OTKJIOYUTb U BbIBECTUN U3 CTPOS KOMMepYeckune
KOMMYHUMKaALWOHHbIE CETU, HO pagnocTaHuum bynyT paboTaTb 40O Tex nMop, Noka
ryYMaHUTapHbIe OpraHn3aunm nogaep>XXMBatoT CBOMN pagnoceTn B aKTUBHOM U
HaANe)XalleM COCTOSAHUN,

TexHuyeckue npobnembl paguocBasmn

HauuoHanbHble HOpMaTUBHbIe TpeboBaHuA

Nicnonb3oBaHne pagnocBA3n AN NoAnep XKW r'yMaHUTapHbIX onepaunin, Kak
npaBno, cCHNTaeTCa NpUemMaeMon N 3aKOHHOW NMPakKTUKON B 60SbLLUNHCTBE CTpaH



BenoeHnAa nedatesibHOCTN, OAHAKO €CTb HECKOJIbKO CTpaH, rane pagnocBa3b MOXET ObITb
3anpeLwieHa uin 3Ha4YnTeslbHO OorpaHunyeHa. [la)ke ecnivm NCNosib30BaHMe pagnocBAa3n
CHNTaeTCHd 3aKOHHbLIM, NMOYTN HaBepPHAKa 6y,u,eT MMEeTb MeCTO HaUMOHabHbIN npouecc
pernctpaunn, B Xone KOTOpPOro BJsiagesibLbl N ONepaTopbl pa,EI,I/IOCETEVI OOJIKHBbI 6y,u,yT
nogaTtb 3adBKY U NONYYUTb JINLUEH3NN Ha 3aKOHHOE UCMOJib30BaHNe.

OCHOBHas NPUYKMHA, NO KOTOPOW HALIMOHAJIbHbIE OPraHbl BAACTU MOTYT NOXesnaTb
OTC/IeXMBATb N PErYyIMPOBaTb PAaANOCBSA3b, COCTOUT B TOM, 4TOObI 3alLUNTUTL
NoJIe3HOCTb U PYHKLNOHANIbHOCTb Y>K€ UCMNO0JIb3yeMbIX PaAn0o4acToT, 04HOBPEMEHHO
YCTPaHsAst KOH(IMKTbI UCNOJIb30BaHUA YacToT B byayuem. B 6onbLWIMHCTBE CTPaH, rae
paboTaloT ryMaHMTapHble opraHM3auum, Ta UM nHaa hopMa pPagnoCcBs3n yxxe
NCMNOJIb3YEeTCS HALMOHAJIbHLIMU U FOCYAapPCTBEHHbIMU CyObeKTaMu, BKIOYaS
NOJINLINIO, aPMUIO N CNYXKObl SKCTPEHHOIO pearmpoBaHus.

IOna ynpaBneHusa 3TUM NpoueccoM HauMOHaslbHbie OpraHbl B1AacTu 0ObIYHO NMEIOT
3apaHee BblAesIeHHbIN Anana3oH YacToT, KOTOPbIN MOryT UCMNOJIb30BaTb A1 CBA3N
HerocyfgapCcTBeHHble CybbeKTbl, HAaNpUMep, ryMaHUTapHble opraHnsauun. B pamkax
npouecca peruncTpaunm n JNLEH3NPOBAHNA HAaLMOHAJbHbIE NN MECTHbIE OpraHbl
BJIACTN MOIrYT TaK>Xe pacrnpenesiiTb KOHKPETHbIe YacTOThbl A1 Ka>K 40
3anpallvBatlolen opraHmsaunmn, nodTomy nobasa oeaTenbHOCTb, CBA3aHHaA C 3TON
4aCTOTOW, MOXXeT ObITb HaNPsAMYIO CBA3aHa C JIMLEH3UPYOLWMM opraHoMm. Jliobas
rymMaHUTapHasa opraHusauns, NnoaydmBLlas crneunanbHyo nmueHsunto, byneTt obsazaHa
NCMoNb30BaTb NpPeaoCTaB/IEHHbIE YaCTOThbl U A0J>KHa byaeT nnbo
3anporpamMMmnpoBaThb CBOM COBCTBEHHbIE paanocTaHuun, nMbo HanTm cpencTBa AN
MPOrpaMMmMpPOBaHNSA 3TUX PagNOCTaHLNNA.

OrpaHu4YeHusA pagunocCBs3U

PaccTtossHMsA - B 3aBUCMMOCTU OT TUMa pagnocTaHUnK, pa3Mepa aHTEHHbI U
NCTOYHUKA dHEPruun, pagnocTaHuMmM MOryT nogaep>XmBaTb CBA3b TOJ/IbKO Ha
PacCTOAHNN 00 HECKOJIbKUX KNJIOMETPOB. B ropoACKMX yCNOBUSAX UM MeCTax C
rycTon paCTUTENbHOCTbIO, XOJIMaMN NN KaHbOHaMWM 3TO pacCcTosHNE MOXET BbITb
elle MeHblle. YYpexaeHUsa nan nepcoHan, UCNnosb3yowme pagnocBsasb, AOJIKHbI
MMeTb NpeacTaBieHne 0 BO3MOXKHOCTAX NCMOJIb3YyeMbIX UM YCTPOUCTB. B nageane,
COTPYOAHUKWN rYMaHUTAPHOW opraHusauun, oTeevarwme 3a UT, 6e30macHOCTb U
NIOFNCTUKY, OO0JIXKHbI UMETb npencTaBjieHne 0 TOM, Kakme reorpadpuyeckme paoHsbl
MOryT NOAAEPKUBATLCHA NCMONb3yEMbIM TUMOM 0bopyaoBaHUS.

MepTBble 30HbI - 1a)Ke B 30HaX NepPeKpbIBaOLLErocs paanonoKpbiTUsS MOryT
0CTaBaTbCA MEPTBbIE 30HbI, BbI3BaHHbIE CTPOEHUSAMU, XOJIMAaMWN, TPAHCMOPTHbLIMU
CpeacTBaMu WA ApyruMmn MaTepmanaMmn, KoTopble MoryT 6J10KMpoBaThb
pagunocurHansl. NMpu npoBeageHUn onepaunini NepcoHan OOJIKEH 3HaTb, YTO MOryT



NMETb MECTO MepTBble 30Hbl, U, BO3MOXXHO, NoTpebyeTcs nepnoamnyeckn npoBoanTb
NPOBEPKY PaanoCBsa3K, 4ToObl onpenennTb, MOXKHO JIN NCNOJIb30BaTb Paano B
onpenesieHHOM CTalMOHApPHOM MecCTe.

Momexm - pagnocurHanbl MoryT u 6yayT B3auMoOaencTBoOBaThb C APYruMm
3NEKTPOHHbIM 06opyaoBaHneM. BbiToBble NPNBOPLI, TaKMe KAk MUKPOBOJIHOBLIE MeYu,
nnn gpyroe obopyanoBaHne, UCMoOJb3yOLLLEE PAANOBOJIHbI, HANpPMMep, TPaANLNOHHOE
BellaTesibHOE TesieBUAeHne, MOryT B/NATL Ha paboTy pagnocTaHUUM UK yxXyawaTb
ee. O6beKkTbl C 6ONbLIMMKU INEKTPUYECKUMU 3apsaaaMy TakKe CO34atoT
3/1EKTPOMArHNTHbIE NOJIS, KOTOPbIE MOrYT BAMATb Ha Paano - TenedoHHbIe NTNHUN
anekTponepeaay, bonblune TpaHchopMaTopHblie Byakn 1 fAa)ke bonbLIne reHepaTopbl
MOryT OKa3blBaTb BAMSAHNE HA paanocurHan. N3berante ycTaHOBKU Uan
NCMonb30oBaHUS paanoobopynoBaHna Nog MMHUAMKW 31eKTponepenay nau
pagnoBbILLKAMW, UCMOJIb3YyEeMbIMU OPYTMMN KOMNAHUSMU WX OpraHnu3aunsamm, nam
noban30CTM OT HUX.

KOMNOHEeHThI

MoABM>XHaA pagnoCTaHLUS

CucteMbl MOOMNBLHOW papuocBa3u/TenedoHHbie TPYOKU «TpaHCUBepbI»
(npueMonepepnaTynKm) - paanoobopynoBaHme, KOTOPOE MOXKET Kak OTMNPaBAATb,
TaK U NPUHMMaTb CUrHas. HekoTopble paanoyCTPONCTBA MOJIHOCTbIO aBTOHOMHbI U
nocTaBnsalTCA C 6aTapesMn N5 NIUTaHUSA YCTPOMCTBA B TeYEHNE HECKOJIbKMX YaCoB
WU LEeNoro OHs, B TO BpeMs Kak apyrue TpebytoT BHELWHNX NCTOYHUKOB NMUTaHUS,
TaKUX KaK yCTaHaB/IMBAEMbI€ Ha TPAHCMOPTHbLIX CpeAcTBax. Kpome Toro,
paanocTaHumMm MoryT BbiTb onpeaeneHbl Kak MObUSIbHbleE — paANOCTaHUNK, KOTOpPbIe
nepeMeLlatoTCs BMecTe C I0AbMU UAN TPAHCMOPTHLIMK CpeacTBamMun, Uan
CTaunoHapHble — pPagnoCcTaHUMN, KOTOPbIE MOCTOSAHHO NMOAKJ/IOYEHbI K HA3eMHOM
cTaHumu.

nOpTaTMBHaﬂ pagaunocCcTaHUuuA ABTOMOOMABLHanA paAunocCcTaHUuuA



TouyKa-To4yKa - Korga pagnoycTponucTBa CBA3bIBAOTCA APYr C APYyroM Hanpsamyto, 6es3
0a30BOM CTAaHUUN UKW peTPaHCAATOpPa MeXAy HUMU, OHU OCYLLECTBAIAIOT CBS3b
«TOYKa-To4YKa». B 3aBMCMMOCTM OT TnNa pagnocBA3n U UCNOJSIb3yEMON YaCTOTbl CBA3b
«TOYKaA-TOYKa» MOXET BblTb 04EHb OrpaHNYEHHON. BObLWMHCTBO NOPTATUBHbIX
pagnocTaHuuin, paboTatowmx oT baTapen, He UMET BbIXOOHOW MOLHOCTU UIN
00CTaTo4YHO 60bLWNX aHTEHH, 4TOobbl NepefasaTbh CUrHAIbl HA O4EeHb AajibHUE
paccToaHunsA, n byayT orpaHuUYeHbl COTHAMWU METPOB CBA3U «TOYKA-TOYKa».

CeTeBasi/peTpaHC/IMPOBaHHAA CBA3b - KOr4a ABa pPaAnoyCcTponcTBa obMeHnBalOTCA
AAHHBLIMW C UCMOJIb30BAHNEM KaK MMHMMYM O4HOIO MPOMEXYTOYHOIr0 YCTPOMNCTBA,
Takoro Kak 6a3soBas CTaHLUMSA, TaKaa CBA3b He ABSETCA «TOYKA-TOYKA» N MOXET
Ha3blBaTbCA CETEBbLIM WIN PETPAHCIINPOBAHHbLIM COeANHEHNEM.

AHTeHHa

AHTEHHbI — 3TO TO, 4TO PU3NYECKN NO3BONISET PaaNONPUEMHNKY YIaBNBaTb
pPaAuoOBOJIHbI U NepefaBaTb CMrHaN B ycTponcTBo. dopma, pasmep 1 obwias
KOHCTPYKLWNS aHTEHHbI ONpeaensainTCa TUNOM paanocTaHUMW, BKAKOYAS WUPUHY,
AJINHY, OPMEHTaLMI0 U COCTaB MaTepunanosB. AHTEHHbl HeobXxoAnMbI ANa nNpouecca
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CBSA3U, VU MONIb30BaTENN A0JI)KHbI OCTEPEraTbCA X NOBPEXAEHUSA NN NPENATCTBUN,
4yT0b6bl N36exxaTb NepeboeB B CBA3N.

Obwune TePMUHbLI OJ14 aHTEHHbI:

e KoadhdPpuumneHT ycuneHmsa aHTeHHbl — KOYPPULNEHT, HA KOTOPbIN
YMHOXXaeTcsa BXOAHAasA MOLWHOCTb aHTEHHbI, 4ToObl o6ecrnedunTb Bosiee BbICOKYIO
BbIXOAHY MOWHOCTb. bonee BbiCOKas BbIXOAHAsA MOLWHOCTb NPUBOAUT K
nepepaye Ha 6onbllee pacCToAHME N YBESINYEHNE CUbl CUTHaNa.

e Monoca nponycKaHUA aHTEHHbI - JMarna3oH 4YacToT, Ha KOTOPbIX aHTEeHHa
paboTaeT yooBNeTBOPUTENbHO. Pa3HuLA MeXxay CaMOW BbICOKOW U CAaMOW HU3KOW
TOYKaAMM YacCTOTbl Ha3blBAETCA MOJIOCON MPOMNYCKaHUSA aHTEHHbI.

e 3P PEeKTUBHOCTb AHTEHHbI - OTHOLUEHNE N3/Ty4aeMON MOLLHOCTU UK
MOLLHOCTHN, pacCeMBaeMon B CTPYKTYpPE aHTEHHbI, K BXOLAHON MOLLHOCTH
aHTeHHbl. bonee BbiCOKasA 3(pHEeKTMBHOCTb aHTEHHbLI 03Ha4YaeT, 4To bonbLie
SHEPrnm n3siy4aeTcsa B TpexXxMepHoe NPOCTPaHCTBO U MeHbLLE TepseTCa BHYTPU
AHTEHHbI.

e [I21IMHA BOJIHbI aHTEHHbI - €C/IN AJIMHA BOJIHbI — 3TO pacCcTosHUe, KOTopoe
paano4yacToTHasa BOJIHA MPOXOoAUT B Te4eHMe 04HOro nepuoga umkna, oJanHa
BOJIHbl @aHTEHHbI — 3TO pa3Mep aHTEeHHbl, OCHOBaHHbIN Ha AJINHE BOJIHbI. YeM
6osiblle ANIMHA BOJIHbI, TEM OJINHHEE aHTEeHHa.

e HanpaB/1eHHOCTb @aHTEHHbI — 3TO CNOCOOHOCTb aHTEHHbI (POKYCUPOBaTb
3/IeKTPOMArHUTHbIE BOJIHbI B ONpenesieHHOM HarnpaBiaeHUn gasa nepepaym u
npuema.

Bba3oBas cTaHUuA

Ba3oBble pagMOCTaHLUUN TakXXe SBASIOTCS npueMoriepenatTynkamm, obbl4HO
yCTaHaB/IMBaeMbIMUN B PUKCUPOBAHHOM MecTe B ohurce NN XXNJOM KOMIJIeKCe.
dyHAaMeHTaslbHOEe NPorpaMMUpPoOBaHNE N HOPMbI 6a30BO paanoCTaHLUMN He
OT/INYAITCHA OT MOOUJIBHBIX PAaANOCTaHLWIA, 0aHAaKo 6a30Bble CTaHLWN MOTYT UMETb
3HA4YUTENbHO BONbLUME aHTEHHbIE PELUETKN U MOryT NoAaBaTh 60siee BbICOKYIO
MOLLIHOCTb OT CETU UK reHepaTopa, YTobbl YBEIMYNTL CUrHAN Ha ropa3ao 6onblune
pPaccToAHUSA, YeM MOBUbHbIE PaAMOCTaHUNN. AHTEHHbIE peleTKn 6a30BbIX CTaHLU NN
06bI4HO Bosiee COXKHbI, 4eM MOBUSIbHbIE UM MOPTATUBHbIE PAANOCTAHLMN, YACTo C
ABYMSl OTAE/IbHbIMM @aHTEHHbIMU KOHCTPYKLNAMUN, pa3aefieHHbIMU PacCToOSHUEM A0
MeTpa unm bonee — oflHa aHTEHHa A1 NPUeMa BXOAALLNX CUFHAMOB, a Apyras ass
TPAHCAALUN UCXOAALWNX CUTHAOB, Pa3AeieHHbIX TakuM obpa3om, 4ToObl
MHO>XECTBEHHbIE KOMMYHUKALUMUN He MeLlann apyr opyry.



PaanocTtaHumm 6a30BON CTaHLMN TakXe MOryT BbiTb CKOH(UIryprupoBaHbl 414
PYHKLNOHUPOBaHNA B Ka4eCTBe peTpaHCAATOPOB — NpueM CUrHasa, nocTtynatwLiero
OT OZLHOr0 MOBUIBHOrO PaAMOYCTPONCTBA, U ero ycusieHne/peTpaHcaaumns, 4Tobbl oH
MO JoCcTuraTb ropasfo 6osbliero pacctosaHna. NHorga cneymnanmsvpoBaHHble
H6a3oBble pagnocTaHUMM NpegHa3HavYeHbl 4715 O4HOBPEMEHHOIr0 pa3sMeLleHuns
HECKOJIbKUX TUMOB pagnokoHpurypauun, B4/0BH/YBY n gpyrux. Takue Tunebl
MyJibTUMOaNbHbIX 6a30BbIX 6/1I0KOB CBA3M ABAAIOTCSA Y3KOCNELNaN3UPOBAHHBIMU U
0ObIYHO NUCMOMBb3YIOTCA OPraHM3aumaMn, NpuUBIEKaLWMMmM cneymaancTos No pagmo u
CBA3N.

MpuMep 6a30BOM CTaHLUMU

CeTn M3 OAHOro UM HECKOJIbKMX PETPaHCAATOPOB

PagnopeTpaHCNsaTopbl — 3TO YCTPOWCTBA, KOTOPbIE MOrYT NPUHMMaTb PagUOCUTHaN n
peTpaHC/INPOBaTb €ro, 0AHOBPEMEHHO ycnamBasa curHan. C TOYKK 3peHNs rosiocoBOmn
CBSA3M 3TO O3HAYaEeT, 4TO MOOUbHbLIM NOPTATMUBHbLIN PaanonNpmneMHUK, paboTatoLwmn c
pagnopeTpPaHCASTOPOM, CMOXKET OCTaBaTbCs B HEMPEPbLIBHOM CBA3M Ha 60bLUNX
paccToaHuax. Ecnn ase nnm 6onee MobunbHbIX paguoctaHumim paboTatoT Ha O4HOM 1
TOM XK€ PaANopPEeTPaAHCAATOPE N 3aNPOrpPaMMMPOBaHbl Ha OOVNH U TOT XKE KaHan n
4aCTOTYy, OHM CMOTYT MOAOEPXXUBATb NPAMYI0 CBA3b, HAX0AACh AANIEKO 3a Npeaenamm
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AVana3oHa CBA3M «TO4YKa-TO4YKa». TpeboBaHNA K peTpaHCAATOPY aHaI0rNYHbI
6a30BOM CTaHUWK, MOCKOJIbKY ANa obecnevyeHns HeNpepbIBHOM CBA3WN noTpebyeTcs
B6o/iblLIas BHELWHAS aHTEHHAs peleTKa C HECKOJIbKUMMN aHTEHHaMN N BHELWHUM
NCTOYHUKOM MUTaHUS.

B HeKOTOpbIX C/ly4aax NpaBUTeNbCTBA UM OpraHmM3aumm MOryT YCTaHOBUTb Tak
Ha3blBAaEMYIO CETb PETPAHCAATOPOB — HECKOJIbKO PETPaHCAATOPOB 0bpa3ytoT
3apaHee onpenesieHHy CeTb, KOTopasi MOXKeT obecnevynTb NOCTOSAHHbIA 06MeH
rOJIOCOBbIMU CUFHaNaMM U AaHHBIMU MeXAY peTpaHCaaTopaMm. XOpoLo Hala)KeHHas
CeTb PEeTPaHCNATOPOB MOXKET MOKPbITb 60/bLUYI0 NOWaAb MECTHOCTU, O4HAKO OHa
Tak>Xe TpebyeT obcnyxmnsaHunsa. ECnm peTpaHCcnAaTop yCTaHOBNEH B Hebe30macHOM
MeCTe WK B MeCcTe C HENOCTOAHHbIM AOCTYMNOM K 3/IEKTPONMUTAHUIO, OH NepecTaHeT
BbIMOJIHATbL CBOIO OCHOBHYIO (PYHKLMIO 1, BO3MOXXHO, He ByaeT CTOUTb 3aTPadvyeHHbIX
Ha Hero yCcuinm n CpeacTs.

CuMnnekc u aynnekc

MoHATNA CcMMNNeKC U AynJjeKC NPUMEHUMBbI K nobon dopmMe CBA3N, O4HAKO OHU
0CcobeHHO BaXKHbI A48 PadnocBA3N.

CuMmnnekc

CuMneKCcHas CBA3b Jlyylle BCEro ONUCbIBAeTCA Kak «0OAHOCTOPOHHSAS» pagnoCBA3b —
KOH(Urypauuns, B KOTOPON rojioC UM AaHHbIE MOTyT TPaHC/IMPOBATbLCS TOJIbKO B
04HOM HanpassieHn. OCHOBHbLIM MPUMEPOM CUMMJIEKCHOWN CETU ABASAETCS
TPaAVLMOHHBIA CUFHAN TeNeBULAEHMNS UM MY3blKaJlbHOMO paAVOBELLAHWS; MEPBUYHbIN
NCTOYHUK NepenaeT CUrHan, a NpMeMHNK C COOTBETCTBYOLWMM 060pyA0BaHNEM
MO>XeT ero NpMHMMaThb.

Adynnekc

HynnekcHasa CBS3b Jlyylle BCEro ONnnCbIBaeTCsA KaK «ABYCTOPOHHASA» PaANOCBA3b —
oba KoHUa pagnonepenaym MOryT OTNPaBAATb U MPUHUMATb CUTHaN.
PagnoycTponcTBa, NCMOJIb3yEMbIe T'YMaHUTAPHbIMU YYpeXxaeHUaMun ans
KoopAuHauum n obecneyeHnsa 6es3onacHoOCTKU, ByayT UMETb CMbIC/T TOJIbKO Npu
MCNOJSIb30BaHMW OYMNJEKCHON CBA3N, U nofasnsowee 60nbWMHCTBO 0bopyaoBaHMA
pPaanocBA3nN, 4OCTYMHOrO Ha PbIHKE, MOCTPOEHO Ha AYMJIEKCHON CBA3MN.

OAOHaKo KoHUenuus aynjeKCHOW CBSA3U SABMASETCS Ype3MepPHbIM YMPOLLEHMNEM TOrO,
Kak paboTaeT 60/bLWINHCTBO MOBW/IbHbBIX PaANOCTaHUMA. [1Na HacTosALWen OynaeKCHON
KOHUrypaumm TpebytoTcs elle ABe HE3aBUCUMbIE aHTEHHbI, Ka)Kaas U3 KOTOPbIX
paboTaeT Ha HEMHOIO OT/ZIMYaOLWENCA YacToTe, 4Tobbl CUrHaAbl MOXKHO ObIJ10
nepegaBaTb U NPUHUMaTb 0A4HOBpeMeHHO. OQHOBpPEMEHHOE BelaHne haKTU4YeCcku



no3BoJINT MNnoJib3oBaTesdM OAHOBPEMEHHO roBOPUTb 1 CJiblillaTb No0JIOCOBble KOMaHAbl,
YTO He CJZINLLKOM OT/INYaeTCHa OT COBpeMeHHbIX Tesie(pOHOB.

BONbWMHCTBO MOBMbHBIX pagnoCTaHUMIA, OAHAKO, YacTo He obnanatoT
CNoCObHOCTbIO OAHOBPEMEHHO OTMPABAATbL U MPUHMMATb CUIrHaN. 114 3Toro ecTb
HECKOJIbKO MPUYnNH, HO B OCHOBHOM AYyrJieKCHble MOBU/ibHbIE paanocTaHunm byayTt
rPOMO3OKMMU U OOPOrMMUN, U KOMMPOMUCC BKKOYAET B cebsa ncnosb3oBaHMe TOro, 4To
MHOr fa Ha3blBalOT NOAYAYNAEKCOM. B nonyayniekCHOM pexnme ogHa aHTeHHa
NCNONIb3yeTCsa Kak A9 OTNpaBkKKW, TakK U OJa npmemMa CMrHasa, a noJsib3oBaTenu
NCNONb3YIOT PaAnoCBA3b Ha)KaTnemM ogHon kKnasuwu («push to talk»). Korga
nonb3oBaTeslb MOONALHOMO PaanoyCTPONCTBA HaXKMMaET KHOMKY pa3rosopa, OH He
MOXXET yC/bllWaTb BXOOAWMA CUrHaN, n HaobopoT. XoTHa Bba3oBas CTaHUMSA MOXKET
YNpPaBaaATb HECKOJIbLKUMWN CUFHAIAMN N UHTEPNPeTUpoOBaTh MX, MNOJib30BaTeNM
MOBUIbHbLIX YCTPOWCTB B MOJIEBbLIX YCJIOBUSX HE CMOTYT 3TOro caenaTth. Ba)kHO, 4TOObI
noJsib30BaTeN N MOHUMANN 3TO — €C/IN OHU ByAyT MOCTOSAHHO Ha>XMMaTb Ha KHOMKY,
OHWN MOTYT NPONYCTUTb Ba)XHble COObLLEHNS.

OnepauuoHHana 0e30NacHOCTDb

CylwiecTByeT Uenbln pag orpaHn4YeHnn B niaaHe 6€30nacHOCTU, HEMOCPEe4CTBEHHO
CBSA3aHHbIX C NCMNOJIb30BAaHNEM PAaANOCBA3M B F'YMaHUTAPHbIX KOHTEKCTaXxX.
PaaonoyCcTponcTBa LUMPOKO AOCTYMHbI N NCMOJIb3YOTCSA BO BCEM MUpPE, U
ryMaHUTapHble OpraHn3aymnm MoryT NCNOJIb30BaTbh PaAMONPUEMHUKIN HapsAay C
NoNMUNEN, BOEHHLIMU U HErOCYyAapCTBEHHLIMMN BOOPY>XXEHHbIMU CybbekTamMu.

He3awudcgpoBaHHble CUTHAbI

BONbWMHCTBO paAnoCBA3N, UCMNOJIb3YyEMON N'YMaHUTapPHbIMK OpraHn3aumamu,
paboTaeT Ha OTKPLITbIX YaCcTOTax U He WwngpyeTca. HesawmngpoBaHHbIN CUrHAN
O3Ha4aeT, 4To ftobon YenoBek Ha OOHOM U TOW Xe YacToTe MOXeT NpoCayLMBaTh BCe
coobuieHns. MHorve npaBnTenbCTBa MOryT TpeboBaTh OT yyYpeXXaAeHUn He
NCMNoJIb30BaTb 3alUMUPOBaHHbIE CUFHaJIbl MPOCTO MOTOMY, YTO OHU TOXXE XOTAT
KOHTPOJIMPOBaTb AeATEJSIbHOCTb NYMaHUTapHbIX OpraHu3aunn. HaunoHanbHoe
3aKOHO4aTeNIbCTBO MOXET Tak>Xe OrpaHnYmMBaTb TUMblI AaHHbIX, KOTOPbIE MOTyT
rnepefasaTbCA NO pagno. a)ke ecnm opraHn3aunsa NCMOJb3yeT MOJIHOCTbIO
3aWnN@pPOBaHHbIN paAnoCUrHasl, B CJlydae yTepu Win Kpaxku pauuu
3/10yMbILLUJIEHHVUKOM, OHa BCe paBHO CMOXXET MpPOoCayLIMBaTb pagnoneperosops.l.

HekoTopbie pagnoceTun ABASIOTCA BbICOKOPA3BUTLIMU 1 MO3BOSIOT NOJIb30BaTENAM
BbI3blBaTb APYr Apyra HenocpeacTBEHHO Yepes cMcTeMy 4ncsoBoro Habopa,
aHaJIOrN4YHYIO Tene¢)0Hy. B Tex cny4dadX, Korga rnoJib3osaTtesJin MOryT CBA3blBaTbCHA
ApYyr ¢ ApyroM HeNnocpenCcTBEHHO, PEKOMEHAYETCS OCYLLECTBAATb Kak MOXKHO 6osbLue



KOMMYHMKaUWin Hanpsamyto. OgHako 60nblWMHCTBO pagnoceTen paboTatoT Nno cncrteme
«BCceobLero BewaHnsa» — 3TO O3Ha4YaeT, YTO BCe, YTO FOBOPUTCHA B OAHOM
pagnoyCcTpPONCTBE, MOXKET BbITb yC/bILLaHO BCEMU YCTPONCTBaAMK B npeenax
Anarna3oHa npuema v NpocyLmBaHus.

OpraHusauunm, ucnosnb3ytouine mobunbHoe panno ofs ros0CoBON CBA3M, BCerna
JOJKHbI AeCTBOBAaTb C Y4€TOM BO3MOXHOI0 CTOPOHHEr0 NPOCAYLLINBAHMS.

e [Monb30BaTENN AO0JIKHbI 06LLATHLCA TOJIbKO C MOMOLLbIO MO3bIBHbIX, Ha3biBas cebs
Wnu apyr gpyra no Ha3Ha4YeHHOMY No3bIBHOMY. CMNCOK MO3bIBHbIX MOXXET ObiTb
cthopMmpoBaH Ha OCHOBE OPraHM3aUNOHHOWN CTPYKTYpPbl NN MECTHOIO
nepcoHana cnyxbbl 6e3zonacHocTn.

e [Monb30oBaTeNN A0JIKHbI n36eratb Pa3roBOpoOB O A€Hbrax, AJOPOroCTOALLMNX
rpy3ax, Oe/IMKaTHbIX KaApOBbIX BOMPOCaX UM O TOM, YTO MOXET CTaTb
MPUYNHON HAaCUANA U KpaXku. ECnm onpeaeneHHble KntoYeBble BONPOChI
Heobxoammo obCcyanTb NO pagno, Nosb3oBaTeNMN OO/KHbI UCMOJIb30BaTh 3apaHee
onpepesieHHbIE N B3aUMHO COrjlacoBaHHble KOOOBbIe C/1I0Ba UK hpa3bl.

e [MloNb30BaTENN O0JIKHbI YCTaHOBUTL obuwme Koabl 4nsa naeHTupukaunum
TPAHCMOPTHLIX CPEACTB, reorpamMyecknx MecTomnMoSIOXKEHNN NN 34aHUNA.
Ncnonb3oBaHMe Taknux KOOOB NMOMOXET YCKOPUTb 0OLLIEHNE NN YCTPaHUTb
OBYCMBbIC/IEHHOCTb, HO NpPK 3TOM caywaTenam byaeT CNoXXHee NOHATb, KTO U rae
HaxoguTcs.

e ECcnn B Kakon-1nbo MOMEHT paanoyCTPOMNCTBO YTEPSHO UAK Nponano, 06 3Tom
cnepyeTt HEMeLNEHHO COOBLWMTL COOTBETCTBYIOLWEMY KOOPANHATOPY MO
Bonpocam bezonacHoCTW.

NMpoBepkKu paauocBsA3mn

AKT npegHaMepeHHOro 3B0OHKa C 0AIHOr0 paAnoyCTPOCTBA Ha Apyroe Ans
obecnevyeHns Haasexxallen CBS3N N3BECTEH KaK «MpoBepKa pagnocBa3m».
HeobxoanmMoCcTb 1 YacToTa MPOBEPOK PAANOCBSA3UN 3aBUCAT OT OrpaHUYEHUN
6e30MacHOCTU opraHM3aUnm 1N onepaumnoHHbIX KOHTEKCTOB. B Nt060oM KOHTEKCTe
LuenecoobpasHoO NPOBOANTL PerysisipHble NPoBEPKN Ana obecneyeHns HeNpepbIBHOCTH
paboThbl. B oTAINYME OT COBpeMEHHbIX MOOUbHBLIX TeNedoHOB, MHOIe PaanocTaHLMN
06bIYHO He MOryT onpeaennTb CUy CUrHaNa, U NoJIb30BaTE/IN MOFYT He 3HaTb,
HaAXOASATCS /M OHM B Npefesax AasibHOCTU CBSA3U UK HET.

e PerynspHblie NnpoBepKM - OpraHnsaumm, MoryT NpoBOAUTb perynsipHble
NPOBEPKWN PagnNoCBA3N, B TOM HYUCIIE e)XXEeQHEBHbIE, e)XXeHeAe bHbIe NN
eXXeMecCs4Hble, B 3aBUCMMOCTN OT noTpebHocTen 6esonacHocTn obbeKkTa.
PerynsipHble NpoBepPKN MOryT BK/OYaTb B cebs BbiI30B 6a30BOM CTaHUMEN
Ka)K[40ro nosib3oBaTtens paano oThesibHO Mo NO3bIBHOMY U NPOCLOY



NnoJsib30BaTesis PaANOCBA3M OTBETUTL. [MoNb30BaTeNV paano Ao/KHbl ObiThb
NPOMH(OPMMPOBaAHbI O rpadke NPOBEPKN paanocBssn, a cobnogeHne nmm
rpadrka OO/KHO permcTpupoBaTbCs. ECn Kakon-nnbo rnosb3oBaTesb pagmo He
BbIXOANT Ha CBSA3b, TO 3TO MOXET ObITb MPU3HAKOM HEUCNPABHOIO
pPaAnoyCcTPONCTBA UM HEMOHMMAHUNA MOJIb30BaTEIEM CUCTEMBI.

e NMpoBepkn nepeMeLl,eHUs - OpraHn3aLmm MoryT yCTaHaBIMBATb pPerynspHble
NPOBEPKU ABUXKEHUS TPAHCMOPTHLIX CPEACTB. B 3aBUCMMOCTM OT KOHTEKCTa
6e30nacHOCTU, TPAHCMOPTHbLIM CpeaCcTBaM MoXeT NoTpeboBaTbCsA BbIXOAMUTb Ha
CBSA3b Yepes 3apaHee YCTaHOBJIEHHbLIE MPOMEXYTKN BPEMEHN — 0ObIYHO KaXkKable
1-2 yaca — O/15 NpenoCcTaB/IEHNA CTaTyCca U MECTOMOJIOXKEHUS. ITO
rapaHTupyeT, 4To 6a3e byaeT N3BECTHO, rae HaxoOMTCs TPaHCNoOpPTHOe
CpPeacTBO, U 4TO TPAHCMOPTHOE CPeACTBO BCE elle HaXoauTCa B paaunyce
NencTBMS paanocTaHUmm, 4Tobbl n36exxaTb BO3MOXHbLIX NPobenoB B NOKPLITUK B
c/ly4ae uHumaeHTa.

BbiaeneHHble paauoonepaTopsbl

B pamMkax 0bbIi4HbIX Mep 6e30NacHOCTM MHOIMMe ryMmaHmuTapHble opraHm3aumnm
npeanoyYnTaloT HaHUMaTb 1 0By4aTb pagnmoonepaTopoB Ha MOJHbIM paboynin geHs.
Mpochnnb pagnoonepaTopa MOXXET BapbMpPOBaTbCA, HO 00Was pyHKLUMSA 3aK04aeTCs
B TOM, 4TOObl PN3NYECKN HAXOANTLCA PAAOM C 6a30BON CTaHUMENR,
MapLpyTU3NPoBaTb COOOLWEHNSA 1 MPOBOANTL PAAVONPOBEPKU MO Mepe
HeobxoammocTn. OnepaTop cneumasbHOM paamocTaHUMM 0BbIYHO NPOXOanNT
nepekpecTHY NOArOTOBKY MO pa3iM4YHbIM paanoCTaHUMAM U YCTPONCTBaM CBSA3U, U
OT Hero MoXxeT notpeboBaTbCa ogHOBpeMeHHas paboTa ¢ HeCKoNbKUMU 6a3oBbiMU
CTaHUMAMU CBA3N OLHOBPEMEHHO.

PaanoonepaTtopbl 06bI4HO NCMOL3YIOTCA B paMKax 6osee KpynHbIX onepaumn ¢
HECKOJIbKUMU CTOPOHaMU, nepemMeLlatoLLmMMncs Mmexxay pasnyHbiMmn
MeCTOMNOJIOXKEHNAMU OAHOBPEMEHHO. PaanoonepaTopbl Tak)Xe TeCHO COTPYAHUYAOT C
AT, aBTONapKoM 1 nepcoHanoM cay>kbbl 6€30nacHOCTM B NpoLecce OTC/eXXBaHUS
OBVKEHWNS, BbISABJIEHNS Ype3Bbl4alHbIX CUTyaunm n obecrnevyeHnsa Hagnexxauwemn cea3mn
B nitoboe Bpems.

O6513aHHOCTU paguoonepaTopa MOryT BKIOYATh:

e O6HOBJIEHNE PYYHOWN CUCTEMBI CIIEXXEHUSA, YKa3bIBalOLLEN, A€ HAaXOAATCS
TPaHCMOPTHbIE CpeacTBa.

e [lpoBefeHMEe eXxeaHEBHbIX MPOBEPOK PagnNOCBS3N.

e OTrpaBKa OOHOBJIEHMI NN CUTHANOB O YpEe3BblHaAMHbLIX CUTYaLMSX.



Mpn NpoBeaeHUN exxeaHEeBHbIX MPOBEPOK PaanoCBA3N paanoornepaTopbl OO/IKHbI
MMEeTb CMNCOK BCEro NepcoHasia v no3biBHbIE, @ TaKXXe BECTU eXXeOHEBHbIN NoacyeT
TOro, KTO MOXXET Hax0ANUTbCS B 3TOM PallOHE U KTO OTBEYAET Ha MPOBEPKMU
paanoces3n. Mpun NnpoBeaeHUn peryaspHbiX NMPOBEPOK TPAHCMOPTHbLIX CPEACTB,
HaXoASALWNXCSA B ABMXKEHUN, OT PaANCTOB MOXXeT noTpeboBaTbcss obHOBNEHME Tabnuy,
OBVXKEHUS UK JaXKe perncrpaumsa nepemMelleHnn Ha kapte. MNpaBuna n tpeboBaHms
KaK B OTHOLLUEHWUN PeryaspHbIX MPOBEPOK, TaK U B OTHOLLUEHNN KOHTPOJISA 3a
nepeaBuXeHnem byayT 3aBUCETb OT NOTPeOHOCTEN OpraHmM3aunm n ycnoBun
be3onacHocTw.

TPESOBaHMﬂ K UCNOoJ1b30BaHUIO

B 3aBNCMMOCTM OT YCJIOBUI, OT MOJib30BaTeNen MOXXeT NoTpeboBaTbCA MOCTOSAHHO
hep>xaTb pagno B HenocpencTBEHHON AOCTYMHOCTU BO BKJIKOYEHHOM COCTOSAHUW. ONn4g
peannsaumm 3Toro BCe nosib3oBaTesIn 4O/KHbI UMEeTb AOCTYN K c/efylwemy:

e 3anacHble akKyMynaTopHble 6aTapen.

e 3apsagHoe obopynoBaHue.

e ObopynoBaHMe aasa NepeHoOCKN (Y4exsibl, 3aXKMbl).
e VIHCTPYKUMKN MO TEXHNYECKOMY 06CTYy>KMBaAHUIO.

NMporpaMMmupoBaHue paguoobopynoBaHus

Mpouecc NporpaMMMpOBaHUS paano MOXXeT BKJI0YaTb B ceba npenBapuTenbHoe
onpeneneHve cnegytouiero:

e YacToTbl paboThl.

e KaHa/ibl CBA3MN.

e IpeHTNPNKaTOPLI pagno Ana npAaMoro Bbi30Ba.

e 3alMTa rnaponem.

e LLiIndppoBaHme nnn gpyruve cneunanbHble QYyHKLNN.

He Bce pagmocTaHUMn MMET OANHAKOBbIE DYHKLINMK, U Oa)Ke pa3Hble Mogenu
PaANOCTAHLMN OOQHOFO U TOr0 »X€ NPOM3BOANTENS MOFYT MMETb Pa3HbI Habop
dyHKUMA. Hanpumep, He BCe paAnOCTaHLUNM MOTYT YCTaHaB/IMBATb NpsiMble
coeguvHeHUs nnn npeanaratb 6osee BbICOKME YPOBHM 6e30MacHOCTU, Takue Kak
lWndgpoBaHme — 0bbl4HO OHM YKa3blBalOTCS BO BPeMs 3aKyMKW.

Kak MMHUMYM, pagnoCTaHUWN, NCMNOJIb3YyEMble N'YMaHUTAPHbIMW OpraHn3aumnamu,
OOJIKHbI UMETb MNporpaMmmMmmpyemMblie 4HaCTOTbl N HECKOJIbKO KaHaJ10B CBA3U:

o KOHKpeTHasa YacTtoTa MCNoJib30BaHMA 06bI4HO onpepenaeTcd
rocygapctseHHbIM Nan HaunMoHaJibHbIMW OpraHaMn, n NCroJib3oBaHne



HEeCaHKUVOHUPOBAHHbLIX YaCTOT MOXET NMPMBECTU K HaKa3aHuto. PassinyHble TUnbl
pagnoobopynoBaHNa MMEKOT onpeneneHHbIn CNeKTp, B KOTOPOM OHU MOryT
paboTaTb, HO B 3TOM fMana3oHe CyLeCTBYeT MHOXKECTBO KOHKPETHbIX YacCToT,
KOTOpble MOTyT UCMOJIb30BaTbCA HECKOJIbKUMW CTOPOHaMN OLLHOBPEMEHHO, He
MeLas apyr opyry.

e /Icnonb3yemMble KaHanbl CBA3M 00bIYHO OnpenensaArTCcs ryMaHUTapHOW
opraHusaumen. O4eHb 4acTo KaHanbl ob6o3HavatTCa umppamm (1, 2, 3...), 0OAHAKO
HEeKOoTOpble opraHn3aumn MOryT UCMNOJ1b30BaTb AJ19 ACHOCTU KOHKPETHbIe
Ha3BaHUA, TaKNE KaK «Bbl3blBaOLWNI KaHal» U «3KCTPEHHbIN KaHan». NMpaBuabHO
3anporpaMMmMpoBaHHOE pagnoyCcTpoNCcTBO byaeT oTobparkaTb Ha 3KpaHe
CYMTbIBAHUA NpeaBapuUTesibHO 3ajlaHHOE Ha3BaHMe KaHasa, eCc/qim OHO AOCTYMHO.
B Tex cnyyasax, Korga HeCKOJ/IbKO OpraHu3aunm NCNONb3YIT OOHY U Ty XKe CeTb,
Ha3BaHUs/HOMepa KaHasioB 0ObIYHO ONpenensaTCca BeAyWNM yYpexxaeHnem,
KOHTPOJINPYIOLWNM CEeTb.

MporpamMmmMmnpoBaHmne paanoobopynoBaHNs MoOXXeT OblTb O4YEHb CJIOXKHOW 3a4a4en.
Pa3nnyHble NpoM3BOANTENN PaanoobopynoBaHNS UMEOT pa3Hble 3anaTeHTOBaHHbIE
anmnapaTHbIe U NPOorpaMMHbIe NaKeTbl A MPOrpaMMUPOBaHNS, N HE CyLLecTByeT
eINHOro MeToZla NPOrpaMMNUPOBAHMS BCEX PAaANOCTaHLWIA.

Korga opraHusauum naaHUpyoT CeTb PaANOCBA3UN, OHU AOJ/IKHbI YYUTbIBATb
chepymwoulee:

e KTo byneT oTBeYaTb 3a NporpaMMmpoBaHme yCTPOMUCTB? imeeT nun
rymaHuTapHas opraHu3auuns, o KOTOpou ngeT peyb, BO3MOXXHOCTb
nporpamMMmpoBaTb CaMy pagnocTaHUnK, nan 3ToT npouecc Heobxoaumo byaeT
nepepaTb Ha BHELWHU noapan?

e Kakne pyHKUMN Heobxoammbl 0na pagnoyCcTPoONCTB B MX COOTBETCTBYIOLLEN
paouoceTn?

e KakoBbl NjaHbl Mo obcnyxmBaHmtio obopyaoBaHUSA NN BHECEHUIO U3MEHEHWN B
byayuiem?

MHoOrmne akkpeguToBaHHble NMpoAaBLUbl paanoobopynosaHua dyayT uMeTb
BO3MOXXHOCTb MPOrpaMMmpoBaTb PagnoCTaHLNN B COOTBETCTBUN CO
cneyndunKkaumamm KaneHTa 3a onpeaeneHHyto naaTty, 0AHaKo KJIMeHTy Heobxoamnmo
3apaHee 3HaTb BCIO Heobxoanmyto nHgopmaumnio. Npexae 4em npuobpeTaTb
pPaanoyCcTPONCTBA, NYMaHUTapPHbIE OpraHn3aumnm 4O0/KHbI U3Y4NTb 3aKOHbI LUTATOB U
MeCTHbI€ 3aKOHbI, 4TObObI N3be)XaTb BO3MOXXHbIX OFPaHUYEHUN, @ TaKXe
03HAKOMUTbLCSA C NPOLLECCOM NoAayn 3adaBOK Ha NonyvyeHne nobbixX NULEH3NI NN
OTKa30B OT MCMNOJ/Ib30BaHUSA OTKPbITbIX PagnoOBOJIH.

OpraHM3aumnm MoryT Tak>XXe PpacCMOTPETb BO3MOXXHOCTb HaliMa cneLnasbHoro
pPaAnNOTEXHMKA, KOTOPbIN ByaeT yCcTaHaBAMBATb, MPOrPaMMMPOBaTh M YCTPAHATb



HenoJslaZlkn B pagnoceTax no Mepe HeobxoammMocTu. lpyrasd BO3MOXXHOCTb
3akto4daeTca B obcyxxaeHnm ¢ gpyrumm HMO nnm opranmsaymamm OOH ¢ uensto
onpeneneHns Tex opraHmlaumnin, KoOTopble MOryT MMeTb CBODOAHbLIE pecypcChl ANd
noanep>XKn nporpamMmMmMpoBaHnNs nanm MoryT npeasnaratb YCAyrun 3a HebobLUyO
niaaTy.

O4yeHb BbicOKas yacTtoTta (OBY)/
yJibTpaBbiCcOKana YacTtoTa (YBY)

PaonocTaHunm o4eHb BbICOKOM 4acToThl (OBY) n ynbTpaBbicOKoW YacToThl (YBY)
ABNATCHA Hanbonee 4acTo NCMNOJIb3yeMbIMU TUMNAMN PAaANOCTaAHLNA ONA
roCyAapCTBEHHbIX, BOEHHbIX, MOJIMLENCKNX CTPYKTYP, MOPCKUX OpraHmn3aunm, cnyxo
3KCTPEHHOr0 pearnpoBaHnsa N pyrux opraHm3launin, KotTopblie paboTatoT B yCN0BUSIX,
Korga obblYyHble ceTu CBA3M MOryT He paboTaTb uan pabotaTtbh He O0JIXKHbIM 06pa3omMm.

OBY-paanoBoiHbl 3aHMMalOT Anana3oH oT 30 go 300 merarepuy, (Ml'u), a YBY-
pagnoBoJiHbl — amnanasoH oT 300 My go 3 rurarepuy (Mu). PagnosonHel OBY/YBY
PacrnpoCTPaHATCA NO TPAEKTOPUN NPAMON BUOANMOCTU; OHN HE OOCTUraloT KPUBU3HbI
3emManm n MoryT 6bITb 610KMPOBaAHbI XOJIMaMun, FOpaMu U APYrMMN KPYMHbIMUA
NAOTHbIMK 06bekTaMu. MakcMManbHasa AanbHOCTb BewaHna OBY (YKB)-paawno
cocTasndeT okosio 160 KM, a MakCcMManbHas ganbHOCTb BewaHns OBY (YKB)-paavo
cocTaBfideT 0KoJ1I0 60 KM — 3TU pPacCTOSAHUSA, O4HAKO, 3HA4YUTEJIbHO BapbUPYyOTCS U
3aBUCAT OT psda hakKTopoB KCMyaTauun U oKpyXKatoLwen cpeabl. [Mo4Tn BO BCEX
KOHTeKCTax OBY- n YBY-curHanbl He LOCTUTHYT CBOUX MAaKCUMaJIbHbIX
MOTEeHLMaNIbHbIX PACCTOAHUN.

MpubnnsntenbHblie paccToaHuA ana OBY-ceasu:

YCcTpOUCTBa CBA3M MpuGnusnuTenbHbLIA AUANA30H CBA3MU
OT NopTaTUBHOIO YCTPOMUCTBA A,0 NOPTATUBHOINO YCTPOMUCTBA OKOJI0 5 KM B 3aBMCUMOCTU OT MECTHOCTU
OT TPAHCNOPTHOrO CpPeACTBa A0 TPAHCNOPTHOrO CPpeAcTBa 0K0J10 20 KM B 3aBNCUMOCTM OT MECTHOCTM
OT TpaAaHCNOPTHOro cpeacTea A0 6asbl 0K0J10 30 KM B 3aBUCUMOCTUN OT MECTHOCTH

OT 6a3b1 go 6a3bl 0K0J10 50 KM B 3aBUCMMOCTU OT MECTHOCTH

AnantunpoBaHo Ha ocHoBe Mmatepunasios RedR



CyliecTByeT WNPOKNN CNEKTP NMPUIOXKEHN 1 ycTponcTs ansg OBY/YBY-
paguvonepenavun, Bkao4Yasa TpagnumoHHoe YM-pagmosellaHne 1 BellaTesibHoe
TenesnpeHue, GPS-yctponctea n MobunbHble TenegoHbl. OBY/YBY-BOSIHLI MOryT
MPOHMKaTb B 34aHUA N Jpyrne paanonpoHmnuaemMble CTPYKTYpPbl, HO ntobon 06bekT
OyneT BbI3biBaTb HEKOTOPYO hopMy nomex; xoTs OBY/YBY-paamno moxeT paboTaThb B
34aHuK, curHan bypgetT cnabee, n 4yem 6osbLUe 30aHUA B OKPECTHOCTAX, TEM CUSIbHEE
OyoeT Bo3oencTBme noMex Ha curHas. icnonb3osaHme OBY/YBY-cBSA3M B NAOTHbIX
rOpoACKNX YCNOBUSAX, FYCTbIX slecax nan rnybokux aonmHax ewe bosnee 3Ha4nTENbHO
OrPaHMNYNT AManasoHbl.

OOwume npodbnembl c OBYH/YBY-cBA3LIO

HekoTopble pacnpocTpaHeHHble NpobsieMbl, C KOTOPbIMU CTaJIKUBAKOTCH
rnonb3osaTtenun OBY/YBY, moryT BKO4YaTh criegytoLlime:

MepTBble 30HbI - YHACTKW, re HEBO3MOXHO HANTW CUrHa N CBA3b HEBO3MOXXHA.
MepTBble 30Hbl Bbi3BaHbl 00bEKTOM 40CTAaTOYHOIr0O pa3Mepa/nJIoTHOCTH,
610KUpPYOLWMM BXOAALLMA/MCXOOAWNIA curHan. Ecnm nonb3oBaTeny paamocTaHLnm
HaxXoOATCSA B MEPTBOW 30HE, UM MOXET NnoTpeboBaTbCs NepeMecTUTbCs AN
NoJlyYeHus HagJieXallero coeiIHeHns, Aake ecav 3To 03HAYaeT nepemelleHne
BCEro Ha HECKOJIbKO METPOB B TOM UJIM MHOM HanpaBJ/IEHUMN.

AnantupoBaHo Ha ocHoBe maTepunasa MKKK "Staying Alive"

3ﬂeKTpOMarHMTHbIe noMexm — 0b6bEeKThI, KOTOpPbIE MPON3BOOAT AOCTAaTO4YHOE
KOJIN4eCTBO 3JIEKTPNHECKNX TOKOB, TakKMe KaK BO34YLIHbIe JINHUWN 371eKTpornepenaydyn
NN 3N1EKTPOYCTaHOBKIN, TaKXe MOTryT 6J'IOKI/IDOBaTb nnn MewaTb CUIrHaJlaM, Oaxxe
eCJINn UCTOYHUK JTEKTPOMAlrHNTHOINO U3JTIy4HeHNA HE HaXoANTCA HenocpeaCrBeEHHO


https://log.logcluster.org/sites/default/files/2022-09/Dead%20Spot.png
https://log.logcluster.org/sites/default/files/2022-09/ICRC%20-%20Staying%20Alive.pdf

Mexay OByMsAa paanoCtaHUMAMN, UCTbITbIBAOLWMMKW NMOMEXHN. |_|pl/l BO3HMKHOBEHUNNA
r|p06neM noJsib3oBaTeJIM PagnoCTaHUMW OO0JIXXKHbI MOMNbITaTbCA OTONTU OT BO3AYLUHbIX
JINHUN aneKTponepenaydn Nianm gpyrnx BO3MOXXHbIX NCTOYHUKOB MNMOMEX, 4TObbI
noayyHYnTb nquuan CUrHasn.

AganTtupoBaHo Ha ocHose matepuasia MKKK "Staying Alive"

HanpaBneHue aHTeHHbI - OBY/YBY-pagnoctaHunm nepenatoT CUrHasbl C
MCMNOJ/Ib30BaHMEM JINHUN PACNPOCTPAHEHNS BUONMOCTHU, YTO O3HAYaeT, 4YTO UX
CurHanbl paboTatloT nyywe BCero, Korga oHM nepneHanKyasapHbl 3eMHON
MOBEPXHOCTU. [N HanAy4yLwero onbiTa N Ny4wero CUrHana gJMHHbIA Kpan aHTEHHbI
DoJ/KeH ObiTb HanpaBJ/ieH Ha FOPU30HT, @ KOHYUK aHTEHHbI A0/KeH ObiTb 0bpalleH K
Heby.

OBY (YKB)/YBY-npueMmonepenatimkKu

HecMoTpsa Ha OTHOCUTEJIbHbIE OrpaHudeHnsa ncnonb3osaHmnsa OBY (YKB)/YBY ons
OBYCTOPOHHEN CBA3K, Nnogasnsowee 60NbLWMHCTBO OpraHn3aunin pearmpoBaHuns
npegno4utaoT OBY (YKB)/YBY-npnemonepenaTynkm n3-3a nx NnOpTaTUBHOCTN.
Pa3mep OBY (YKB)/YBY-BO/IH He TpebyeT MaCCUBHbIX NN CrieLnann3mpoBaHHbIX
AHTEHH, B TO BpeMA KakK OTHOCUTEJIbHO HU3KNE aHepreTmnyeckne tpebosaHuns
MO3BONIAOT NUCMOJIb30BaTb NOPTaTUBHbLIE MpYeMonepenaTYnKm C akKyMyJIATOPHbLIM
MATaHWEM B Te4YeHne OJINTEeNIbHOro BpeMeHW. lNopTaTuBHbIE NpueMonepesaTynku
MOryT ObITb OTHOCUTEJIBHO AOPOrMMMN, HO OHU MPU 3TOM AOCTATOYHO AelleBbl ANH
ONTOBOW 3aKYMNKW 1N pacrnpenesnieHnsa cpeamn Ka4eBoro nepcoHasa B pa3be3gax.

Mpumepsl MOOMABHBIX nopTaTUBHbLIX NpueMonepenaTiMkoB
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GF33a

CyuwiecTByeT Uenbi pag nponssoanTenen noptaTuBHoro paanoobopynosaHnsa OBY
(YKB)/YBY, BoCcTynHoOro ons ryMaHUTapHbIX opraHnsaumn. HecMoTps Ha To, 4TO
pa3inyHble YCTPOMNCTBA OT pa3HbIX Npon3BoanTenenn MoryT bbiTb
3anporpaMMumpoBaHbl Ha paboTy Ha OQHMX U TeX e YacToTax N B3auMOLEeNCTBOBaATb
Apyr € Apyrom, npuobpeTeHue ABYX pa3HbIX MoAenen paanoyCcTponcTB HAaCTOATEIbHO
He pekomeHpayeTcs. NopTaTUBHbIE PpaanoyCTPONCTBA MMEIOT pa3finyHble CbeMHbIE U
CMEHHble geTanun, N CTaH4APTHbLIV MapK NOPTATUBHbLIX PagnOyCTPONCTB 3HAYUTENbHO
NPOCT B 06CNY>XXNUBaHNN N PEMOHTE.

CMeHHana aHTeHHa CbeMHas GaTapesn
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Monb3oBaTenn OBY (YKB)/YBY-paanoyCTpPONCTB A0JIKHbI 3HAaTb, KaK MpaBuUJibHO
BKJ1l04aTb CBOM PagnoyCTPONCTBA, PEryIMpoBaTb FPOMKOCTb U LIMKJINYECKN
nepekstyYaTbCa MeXXAy pa3HbiMM KaHasnaMn. Kaxkabihi npon3BoanTesb
paanoobopynoBaHMa MOXKET MMETb HECKOJIbKO pa3Hble CTaHA4apPTbl U PEXNMbI
paboTbl, MO3TOMY NOJIb30BaTE/N LOJ/IXKHbI 03HAKOMUTLCA CO CNeungunKon
KOHKpeTHoro obopynoBaHus.

B 3aBNCMMOCTM OT ycioBUiN 6€30MacHOCTM NOJIb30BaTENIAM TakK)Xe MOXKeT
noTpeboBaTbCA MOCTOAHHO Aep>XaTb CBOU pagnoyCcTPONCTBA BKJKOYEHHbLIMN U
MOCTOSAHHO 3apsA>XeHHbIMU. [MoNb30BaTeNN AO0/IKHbI ObiTb CHab)XeHbl 3apAaAHbIMK
6a30BbIMU CTAHUMUSAMMN N 3aNaCHbIMU aKKYMYNSATOPHbIMK BaTapesamm, 4TobbI
paanoycTponcTea Moram paboTaTb gaxke NMpu OTKIKYEHNN SNEKTPOIHEPTUN.
NMonb3oBaTeNn LOJIKHbI TaKXXe 03HaKOMUTBLCA C NOPAAKOM 3apsafKu U 3aMeHbl
AKKYMYNSATOPOB, M €CNN PaAnoyCTPONCTBO OEPXKUT 3apsad MeHee 2-3 4acos, cnepyeT
3anpoCUTb 3aMeHy akKyMysiaTopa.

Bba3osBble ctaHuuu OBY (YKB)/YBY

MOHTUMpYyeMbIe Ha Kpbllle aHTEeHHble YCTaHOBKM Anda 6a3o0Bbix cTaHuun OBY (YKB)/YBY
3aMeTHO KpynHee, YeM aHTEeHHbl Ha MOBWJIbHbIX MOPTATMUBHLIX PagnoOCTaHUMAX,
O[1HAKO OHW TeM He MeHee OTHOCUTEJIbHO MaJibl MO CPaBHEHUIO C OPYTMMN TUMNAMWK
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becnpoBonHOM CBA3N. YCTaHaBMBaeMas Ha Kpbiwe OBY (YKB)/YBY-aHTeHHa Jo/KHa
ObITb cnocobHa nepefaBaTbh/MPUHUMATL CUMHasIbl HA TE€X e YacToTax, 4To U
npeanosaraemMble MOBUSIbHbIE PaANOCTaHLMN, N OO/HKHA BbITb COBMECTMMaA C
ncnonb3lyemon 6a3oBoM CTaHUMEN.

YcTaHaBmBaeMas Ha Kpbiwe OBY (YKB)/YBY-aHTeHHa TakXe L0JIXKHa NoAAepKMBATb
OyNNeKCHYI0 ABYCTOPOHHIOW CBA3b. HekoTopble CBY (YKB)/YBY aHTEHH®bI
npeaBapuTeNbHO U3roTOBMEHbI 418 0g4HOBpeMeHHON 06paboTkm obounx
BXOAALLNX/MCXOAALLNX KaHAIOB, B TO BPEMSA KaK Apyrue KoHpurypauum notpebyot
YCTaHOBKW ABYX OTAEJSIbHbIX @aHTEeHH OTHOCUTEsIbHO 6M3KO ApYyr K ApYry. AHTEHHbI,
yCTaHaB/INBaeMble Ha Kpbllle, NoAK04alTCA K 6a30BbIM pagnoCcTaHUNAM Yyepes
cobcTBeHHble Kabenu, N, ecnm He yKasaHo MHOe, aHTeHHa byneT noTpebnsaTb aHepruto
oT 610Kka 6basoBon cTaHUUN.

AHTEHHbI, yCTaHaBIMBaeMble Ha Kpbille, A0JIXKHbI yCTaHaBIMBaTbCA B Hanbonee
BbICOKOW TOYKE KpbIWKN 3a0aHnsA, 6e3 npenaTcTBuin ¢ N1t0b6on CTOPOHLI. AHTEHHA
OOJ/KHa ObITb YCTaHOBJIEHA BEPTUKAJIbHO, TaK 4TOObI A/IMHHBIN Kpal aHTEHHbI 6bin
HarnpaB/leH Ha FOPU3O0OHT, a Y3Kun KoHew, b1 obpalleH NpsmMo BBepx. 15 3TOro
06bIYHO aHTEHHa KPennTCsa K NPOYHOW MeTalJIn4eCcKon ornope, Kotopas
npukpennseTcsa K 60KOBOW CTOpOHE 34aHnNsA. MeTannn4yeckas onopa TakXXe MoxeT
ObITb MCNONIb30BaHa AN YBEJINYEHNS BbICOTblI aHTEHHbI MO Mepe HeobXoaAMMOCTH.
HekoTopble opraHm3aumm MoryT KpenmTb aHTEeHHY K aBTOHOMHbLIM paAnoBbILLIKaM,
4TOObl 4OCTNYb AOCTATOYHOW BbICOTbLI. HE3aBMCMMO OT TOr0, K KaKoMy npegmeTy
MOryT 6bITb NpukpenneHbl CBY (YKB)/YBY aHTeHHbI, yCTaHaB/IMBaeMble Ha Kpbllwle,
cobcTBEHHLIN Kabenb No-npe>xxHemy Oo/IKeH A0CTUraTb 6a30BOW CTaHUMM, @ aHTEHHA
BCerga Ao0J1KHa bbiTb 3a3eMJsieHa Ha Caly4yan yaapa MOJTHUMN.

MpuMep aHTEeHH, yCTaHaBJIMBaeMbIX Ha Kpbiwue



ABTOMOOMAbLHbIEe OBY (YKB)/YBY-pagmoycTpoucTBea

LLInpoko pacnpocTpaHeHbl Takxxe OBY (YKB)/YBY-npmnemonepenatynku. PaznnyHolie
MPOU3BOANTENN BbIMYCKAOT KOMMAEKTbl AJ19 YCTAaHOBKM Ha aBTOMObOWIIb 1
crneynasibHble paamoyCcTpoONCTBa, KOTOpbIe CTaLMOHAPHO YCTaHAB/IMBAKOTCSA Ha
npnbopHOM NaHenn TPaHCNOPTHbLIX CPeACTB, BHYTPM WM NoL4 HEN. YCTaHaB/IMBaeMas
Ha TpaHcnopTHOM cpeacTBe OBY (YKB)/YBY-pagnoctaHums He byneTt 3aMeTHO
yBesIM4mBaTb 0asIbHOCTb CBA3N UAN PYHKLMOHA/IbHOCTb, U T€ XXe OrpaHnyeHus,
KoTopble npuMmeHsanTca ko BceM OBY (YKB)/YBY-pagmnoctaHumaMm, NnpuMeHSATCS K
mMobunbHbiM OBY (YKB)/YBY-paanoycTponcTBaMm, yCTaHaBIMBAaEMbIM Ha TPAHCMNOPTHOM
cpencTse.

NMpenmyLecTso pagnoycTponcTBa, yCTaHaB/IMBAaeMOro Ha TPaHCMNOPTHOM CpeacTBe,
3aKJ/It04aeTCsa B TOM, 4TO OHO NMoTpebnseT sHepruto OT akKkyMysaTopa asTomobuns, a
3TO O3HAYaeT 3Ha4YnuTeNbLHO bosee anuTenbHbIe Nepnoabl paboTbl, MOKa aKKyMyIATOpP
aBTOMObBMNIA paboTaeT u/unm aBToMobnNb HAXOANTCA B ABUXKEHUN. ABTOMOOUbHLIN
OBM (YKB)/YBY-npuemonepenatynk noCTOAHHO NMOAKIIOYEH K 3N1€KTPUYECKOM
cucteme aBToMobumnsa n TpebyeT cneumasnbHOM YCTAHOBKU, MOCKOJIbKY, BO3MOXXHO,
NPUAETCA NPOCBEP/INTL OTBEPCTUSA B NPUOOPHON MaHesnm n NPOTAHYTb
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Tokonposoaswme kKabennm B MOTOPHbLIN OTCEK aBTOMObMASA, rae oH byaeT NoAK/I0YeEH
K akkymynaTopy. lMpoBoaa Takxe O0/KHbl ObiTb MOCTOSAHHO NOAK/IIOYEHbI K aHTEHHE
N Takxe MoryT notpeboBaTb cneunasbHON yCTaHOBKMN. ABToOMOOMAbHbIE OBY
(YKB)/YBY-aHTeHHbI TakXXe MeHee 3aMeTHbl, YeM apyrue pagnoaHTEeHHbl, U MOryT
ObITb YCTAHOBJIEHbI C MOMOLLbIO MPOCTbIX MarHUTOB.

MpuMep ycTaHaBNMBaeMoro Ha aBTomob6unb YBY-
paguoycTpoucTBa

Mpumep aBTOMOOUNILHOU YBY-aHTEHHbI

Bbicoko4yacToTHasa (BY) paanoceasb

Opyrum WMpPoOKo NCNob3yeMbIM pagnogmana3oHoM, UCMOJIb3yEMbIM N'YMaHUTapPHbIMU
opraHm3aumammn, aBNSeTCa AnanasoH BbICOKMX YacToT (BY). BY pexxe ncnonb3ytoTcs
KOMMEpPYEeCKNMMN N NPaBUTENIbCTBEHHbIMU OpraHun3aumamm, Ho bnarogaps
ype3Bbl4anHO 60NbLLION AaNIbHOCTWU CBA3K, KOTOPYo obecneynBaeT BY, 3TOT Anana3oH
CcTas NonynsapHbIM 09 NCMNOJIb30BaHUA B aBnaumm n oUCTaHUMOHHOWN pa3Beake.

PaanoBosiHbl BY 3aHUMatoT anana3oH oT 3 go 30 Merarepuy, (M) n SsBNAOTCS YacTblo
TaK Ha3blBAEMOro KOPOTKOBOJIHOBOIO AMana3oHa. BY-nepenaya ocyuiectBnseTcs ¢
NCMNOJIb30BaHNEM PACMPOCTPAHEHNS HA OCHOBE «MPOCTPAHCTBEHHOM NyYa» UIn
«nponycka», 4To obecneymBaeT BY-nepenaye BO3MOXXHOCTb Nepeaayn 1 nprvema Ha
6onblUne paccToaHUA. BY-paanoBosiHbI 3aHMMAlOT CMEKTP, KOTOPbIN
B3aUMOAENCTBYET C aTMOChepon 3eMnun o4eHb crneynduryecknum obpasom — npu
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nepenadye nopg yrjioM K HEM OHU NMPEsIOMAAITCA B MOHOCKhEepe N BO3BPaALLAOTCA K
MOBEPXHOCTN 3eMMn, FAe MHOFOKPATHO OTpakaloTcs. BY-paanoBOIHbI CMOCOOHbI
rnepefasaTb CUrHasibl 3@ FOPU3OHT N BOKPYI KPUBU3HbI 3€MHOW MOBEPXHOCTU. B
ONTUMaJIbHbIX YCNIOBUAX U C UCMOJIb30BAHNEM COOTBETCTBYOLWEN HAaCTponku BY-
BOJIHblI MOTYT faXXe nepefaBaTbCs MeXAY KOHTUHEHTaMMN, 04HaKOo Ha 3TO HUKOrga He
cnenyeT noslaraTtbCs Kak Ha OCHOBHOM CNOCO6 MEeXXKOHTUHEHTasIbHOM CBA3U. BY-
pPaAnoBOJIHbI, MPENOMIIAACHL OT MOHOCKEpPDLI, 3HAYNTENBbHO YMEHbLLAKT MEPTBbIE€ 30HbI
N 30HblI OTCYTCTBUA Npmnema (paanoTteHmn), oTbpacbiBaeMble X0JIMaMn N FopaMu,
OZlHAKO MJIOTHasa OKpPYy>XatloLlasa 3aCTPONKa BCE XKe MOXKEeT BJIMATb Ha UCMNOJIb30BaHME
BY-gmnana3oHa.

XoTa BY moxeT gaTtb NpenmyL,ecTBo B AaJIbHOCTUN CBA3UN, OHa TakXXe nMmeeT CBOU
orpaHmnyeHuns. CnegyeTt oTMeTUTb, 4TO obopyanoBaHme, Heobxogumoe asa nepepaydun u
npuema BY-curHanos, ABnseTCs rpoOMoO3AKMM U KpyrnHorabapuTHbIM, 1 TpebyeT
3Ha4YNTENbHO BoNbLIEN aHTEHHbI U BOosbLLEro NCTOYHNKA dHeprun. Boobuie roeops, He
CYLWeCTBYET XOPOLWNX PELLEHNN ANA NOPTAaTMBHbIX MOBUNbHLIX BY-pagnoctaHymn,
NCNOJIb3yeMbIX N'YMaHUTapHbIMU OpraHmn3aumsamn. BY-pagnoctaHums novyTn Bceraa
OrpaHMYmMBaeTCs TPAHCMOPTHLIMU CpencTBaMu N CTaUuMOHAPHbLIMU 30aHUAMMU.

ABTOMOOMAILHBbIE BY-paguocTtaHuum

ONsa MHOMMX KPYMNHbIX NYYMaHUTapPHbIX opraHn3aunn BY-cBs3b cTana cCTaHAAPTHLIM
CpencTBOM CBA3U C TPAHCMOPTHbLIMU CpeacTBaMun. B CBA3K C TeM, 4TO
BbICOKOYACTOTHbIE CUMHasIbl MOTYT BbIXOOUTb Aaneko 3a npegensl OBY (YKB) / YBY, n
y4ynTbiBasa pa3mep obopyanoBaHus, BY aBnsaeTcsa OTIMYHBbIM OOMOJIHEHNEM K APYrM
dopMaM CBA3U N KPUTNYECKU Ba>KHbIM Ans 6€30nacHOCTM TPaAaHCMNOPTHOINO CpeacTBa.

BY-npuemonepenaTtynkin, yCTaHOBJIEHHbIE HA TPAHCMNOPTHOM CpeaCcTBe, 04EHb
MOXOXXM Ha Apyrue pagunoannapaThl, yCTaHAaB/MBaeMble Ha TPAHCMOPTHOM CpeCcTBe.
BY-paamocTaHUMM yCTaHABAMBAOTCS Ha NPUOOPHbLIX MaHeNsX, B HUX UK No4 HAMU, U
NOJIKHbI 6bITb MOCTOSAHHO NOAKJOYEHbI K aKKyMyiTOpHOW 6aTapee TpaHCMOPTHOro
CpeacTBa UM 3NeKTpuieckon cucteme. Kpome Toro, y4nTbiBasi pacronoxxeHue BY-
aHTEHHbI, AN8 NPaBUIbLHOINO AOCTYyNa K NpueMonepenaTynky yepes waccu nim
KOpnycC TPAHCMOPTHOro CpeacTBa AO0JIKHbI ObITb MPOJIOXKEHbI 4OMNOJIHUTENbHbIE
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nposofa.

OTAnyYnTenbHbIM PaKTOPOM BY-aHTEHHbLI ABNSAETCA ee KPYMnHbIA pa3Mmep. AnHa
BbICOKOYACTOTHOM @HTEHHbI, YyCTaHOBNIEHHON B aBToMOobue, nHorga HasblBaeMon
«WTbIpb», MOXET 6bITb B HECKOJIbKO pa3 Bbllle BbICOTbI TPAHCMOPTHOIrO CpencTBa.
KpoMe Toro, XxoTs aHTEHHa MOXeT bblTb He 0COBEeHHO TAXKenon, ee annHa ébyget
OKa3blBaTb [AaBJ/IEHNE HA OCHOBaHME aHTEHHbI NPV BO34ENCTBUX Ha Hee BeTpa Uin
npun TpOraHUmM ¢ MecTa U OCTaHOBKE TPaHCMOPTHOro cpencTBa. BY-WTbIpb AOJIKEH
OblTb HaOEXHO NPUKPENJIEH K Ky30BY aBTOMObOWIA, KaK NpaBu/io, OH KpenuTcs K
nepeaHeMy nnan 3agHemy bamnepy.

Mpumep aBTOMO6MABLHBLIX BY-aHTeHH (Codan)

CamMa aHTeHHa MOXXeT Bbl3BaTb Npobnembl ¢ 6e3onacHoCTbLI0. Bo Bpems
MCMO/1b30BaHUS PAaAn0 Ha aHTEHHY MOCTYMNaeT 3HaYNTENIbHOE KOJINYECTBO
3/IeKTPUYECTBa, KaK MUHUMYM, B TEYEHNE KOPOTKOIro nepnoaa BpemMeHu. Jinua nam
)KVUBOTHbIE, KOHTAKTMpPYOLME C aHTEHHOM BO BPEMSI UCMOJIb30BaHWS, MOTIYT MOJYy4YUTb
TenJoBble NN 3N1eKTpuYeckme TpaBMbl. KpoMe Toro, 61arogaps cBoen BbicoTe
aHTEeHHa MOXXEeT JIerko 3aCTPsTb Ha AepeBbsX, MOCTaX MU NOObIX HA3KO BUCSLLNX
MaTepuranax UM KOHCTPYKUMSX, NoBpeXxaas CTPYKTYpY, WTbipb, WX U TO, N APYroe.
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YT106bI YCTPAHUTbL NPO6AEMBLI C BLICOTOW, MOJIb30BATENMN MOTYT NPUBA3aTb UK
3aKpenuTb CBOK BY-aHTeHHY K Bara>xHUKY Ha Kpbllle Uan OpYron ToOYKe KpernaeHus
Ha Kpbllle TPaHCMOPTHOro cpeacTBa. XO0THA 3TO UaeasibHO NPUEMSIEMOE PELLEHNE N He
BAMSIET HA PYHKLUMOHANbHOCTb paanoobopynoBaHuMs, Noab30BaTeNN OOJIKHbI 3HATh
cnepyiwoulee:

e 3aKpenJJieHHble WThIPN HAaXoA4ATCSA Mo4 CUSIbHLIM HaTSXXEHNEM U NPK
BbICBODOOXKOEHNM MOryT TPAaBMUPOBATb JILOAEN NN XXUBOTHbIX.

e LLITbIpK cnenyeT KPenUTb TOJIbKO C MOMOLLbIO CNeunaibHbIX BCTPOEHHbIX
CTSXKEeK, OOCTYMHbIX OT NPon3BOANTENS.

e LLITbipb HE OO/IXKEH HAaX0OANTLCH Ha PacCcToAHMK Ban)Ke 0AHOro MeTpa K Ky30BY
aBTOMOOUNSA.

KoHdurypauum aBToMo6MnbHbIX BY-aHTEHH

ba3oBble BY-pagunoctaHuum

Pa3mep n ncnonb3oBaHue 6a3oBon BY-paamoCcTaHUMM HE OTAMYAETCH OT APYruX
6a30BbIX pagnoCTaHUNN, 0OHAaKO KOHKpeTHblie TpeboBaHMA K NCNONb30BaHUO ByayT
3aBUCETb OT KOHKPETHOro nogpasaeneHma n notpebHocTen B pamkax NnporpamMmmsl
opraHu3auunu.

OnHaKo CcyLlWwecTBEHHbIM OT/IMYMEM OT CTauMOHapPHbLIX YCTAHOBOK BY-cBA3M aBnseTcs
pa3smep n opueHTaumna BH-aHTeHH. N3-3a oTHOCUTENIbHOro pa3Mepa BY-paonoBoHbI


https://log.logcluster.org/sites/default/files/2022-06/CA6.jpg
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6a3oBble BY-aHTeHHbl A0J1KHbI 6bITb Ype3Bbi4anHO bonbwMK. O 3Toro BY-aHTEHHBbI
06bI4YHO N3roTaBAMBAOTCA N3 TMOKMX MaTEPMANOB, KOTOPbIM MOXHO NpunaaTb opmy,
COOTBETCTBYIOLLYIO 04EPTAaHUAM Unn notpebHocTam Tepputopun. Hanbonee
pacnpocTpaHeHHble BY-aHTeHHbI 6bIBalOT ABYXMNOMOCHBIMU — B HUX ABa OTAE/IbHbIX
npoBoasAWnx Kabensa npepbiBatoTCa nocepennHe. [1Ba oTAeNbHbIX Kabensa BuCaT
cBob60gHO, HO NPU 3TOM pa3fefieHbl XECTKUMMN KOPrycaMm, KOTOpble He MO3BONAIT
MM compukKacaTbCsa opyr C 4pyroMm.

OunonbHaa BY-aHTeHHa

7

BY-aomnonbHasa aHTEHHa MOXXET 3aHUMaTb LOBOJIbHO MHOIMO MeCcTa Ha TeppPUTOpPUMN.
AHTeHHa MoXeT 6biTb gnmHonm Ao 40-50 meTpoB OT M30a59TOpa A0 U30NATOpa,
PaKTU4YeCKUN OHa elle OJIMHHEE C YY4eTOM CTSAXKEK U KpenneHnn. BY-aHTEeHHbI TakxXe
OOJIKHbI YCTaHaB/NMBATbLCS AOCTAaTOYHO BbICOKO HaAd 3emnen. Obuee amnupmnyeckoe
MpaBwJIO 3aKJ/ll04aeTCsd B TOM, YTO pagnoaHTEHHbI A0/KHbI ObITb YCTAaHOB/IEHLI Ha
BbICOTE HE MeHee MOJIOBUHbI BbICOTblI COOTBETCTBYIOLWMX UM ONUH BOJSH. [na BY-
paanoyCcTaHOBOK pPeKOMeHAYyeTCs yCTaHaB/MBaTb aHTEHHbI Ha BbICOTE HE MeHee
12-15 MeTpoB Hafg 3eMnen.

Y4yuTbiBasi NPOCTPAHCTBO 3eM/n, Heobxoanmoe OJist 3TOro, CyLecTByeT HECKOJIbKO
KOHUrypaunin, KoTopble NoJsib30BaTeNIN MOryT peasin30BaThb:

FopusoHTanbHasa KoHduUrypauus NepeBepHyTasa koHdurypauuma V
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Fopu3soHTanbHas KOHpUrypaumsa - A1MnoJibHas aHTeHHa Hae)XXHO NoABeLleHa Ha
obonx KoHUax Ha oanHakoBon BbicoTe. KabenbHoe coegnHeHmne ¢ 6a30Bon CTaHUMEN
CcBOOOZIHO BUCUT, XOTS B UAeasie ero BCe PaBHO cieayeT NPUKPENnNTb K 4emMy-1nbo Ha
YPOBHE 3eMJIN NN K MPOYHOMY CTOs10Y, 4TOObI NPenoTBPaTUTL ABUXXEHNE Ha BETPY U
CHATb BEC C YCTAHOBKN. OpU30OHTaNbHas KOHMUIrypaLns CHNTAETCS NyYLlnUMm
BapuvaHTOM, 1 byoeT HeCTu CUrHan nanee.

NHuBepTMpoBaHHaA V-oObpa3Haa KoHduUrypauusa - 4Tobbl CIKOHOMUTb
NPOCTPAHCTBO Ha 3eMJie, OpraHn3aumMm MoryT BblbpaTb UHBEPTUPOBAHHYO V-
KOH(Urypauuto, rage CTOPOHbI ABYXMOJSIIOCHOW aHTEHHbl Hak/10HeHbl Hanogobune
nanaTku. Ba>xHble KOMMOHEHTbI Ana V-o6pa3sHom KoHdUrypaumu:

e Yrosn, obpasyemMbin BHyTPEHHEN YacTblo V, HUKOrga He gosikKeH 6biTb MeHbLle 90
rpagycos. Yem 6s1m»Ke K NJOCKOW NMOBEPXHOCTU, TEM Jy4LUe.

e CpefHsaa 4acTb fo/KHa BbIThb NoABELLIEHa Ha MPOYHOM, HEMNPOBOASALLEM
MaTepuasie C NOMOLLbIO COOTBETCTBYIOLLEr0 aHKePHOro KpenJseHus.

e SKOPSA B HWKHUX TOYKAX CKJIOHA NO-NpeXXHeMy A0J/IKHbl ObITb NPUNOOHATLI HaA
3eM1Iel N COeAMHEHbI C «<KOPOTKUMKU MadyTamMun». B naeane rnaBHasa MmadyTa
DOJKHa BbITb MOAHATA BblLLe MUHUMAJIbHOM BbICOTbI, KOTOpPas Nno3sonseT
BMECTUTb BbICOTY HUXXHUX TOYeEK.

Jliobas hopma KOHPUrypaumm aHTEHHbI U Ma4Tbl OO/KHA ObiTb HaOEXHO
3aKkpenseHa. Kakabli TUM aHTEeHHbl pacCYnTaH Ha onpenesieHHY0 BETPOBYIO
HarpyskKy, 1 NoJsib30BaTeNIn OO/DKHbI MOHUMaTb, KaKne eXxerogHble norogHble yCsoBUs
MOryT MOBJINATb Ha BbIOOP aHTEHHHbI.

Kpome Toro, BY-aHTeHHbI MOryT noTpebnsaTh 1 BblgaBaTb 60/bLLIOE KOIMYECTBO
3N1eKTPo3Heprnn. BY-AnnonbHble aHTEHHbLI BO BPEMS UCMOb30BaHUS NOTpebnsatoT B
cpeaHeM 250-350 BT MOLWHOCTM 1 MOFYT MMeTb NnkoBoe notpebneHue go 1000 BT.
AnnonbHble aHTEeHHbl B OCHOBHOM MNpeAcTaBnatoT cobom NpoCTo OTKPLITLIA MeTasi,
ntobon KOMNOHEHT MeXXay 3TUMK OBYMS NMpoBoAaMm byaeT NnpencTaBiaTbh CEPbE3HYIO
OMacHOCTb. BeTBU aepeBbeB naAM MyCoOp MOryT 3aropeTbCd, a CaMuy rnposoga MoryT
NPUBECTU K Cepbe3HbIM TPaBMaM NN CMepPTU JI4eN UIN XUBOTHbIX. CneanyeT
MOJIHOCTbIO NCKJTIOYNTb BO3MOXXHOCTb, MPU KOTOPOW JIIOAUN UJIN XKUBOTHbIE MOrYT
CXBAaTUTb UM HAaTKHYTbCA Ha npoBoaa BY-paawvo, a B cny4dae obpbiBa pagmonposona
naaMm, Haxogawmmca nobnnsocTun, cnenyeT AaTh YKasaHMe OTONTU B CTOPOHY, MOKa
He ByfeT OTK/II0YEHO NuTaHue.



Ucnonb3oBaHue paauoyCTPOUCTB ONS
roJloCoOBOM CBA3M

O6Live NPMBUNET N N OFPaHNYEHUNS NCNOJIb30BAaHNSA PaAMOCBSA3N MOryT
BapbUPOBATbLCA OT OPraHU3aLMn K OpraHn3aLmmn, oa4HaKo HaCTOSATEsIbHO
pekoMeHayeTcs, 4Tobbl Ka)kaasi opraHu3aunsa yctaHoBua u paspaboTana cBoto
COBCTBEHHYIO NOJINTUKY A5 MPaBUILHOIO UCMO/Ib30BaHUS Paano N ANCUUMNJINHAPHbIE
NJaHbl 415 HENPABUJIbHOIO MCMOJIb30BaHUS paanoobopynoBaHms.

KaHansbl

Mpn ncnonb3oBaHUM NtOOO CeTN MHOrAa CyLEeCTBYIOT OTAEJIbHbIE KaHa bl BbI3OBa,
NCMNoJsib3yeMble A8 YCTaHOBJIEHUS CBSA3U C APYrMMU NOJb30BaTeNSAMU PagNoCBS3H,
KOTOpble 3aTeM onpeaensatoT APYro BblAeNeHHbI KaHan. Kak To/IbKO Takas CBs3b
byneTt ycTaHoBMeHa, obe paanocTaHLUMN OOJIKHbI NEPenTn Ha onpeaeneHHbIn KaHan
pa3roBopa, 4Tobbl OCTaBUTb KaHa Bbi30Ba AJ1 YCTAHOBJIEHMS CBA3UN OPYrUMN
CTaHuusMmun. lcnonb3oBaHMe KaHaI0B Bbl30Ba MCMOJIb3yeTCs 0COBEHHO B CETAX C
6onbWKNMKN o6beEMaMM COBMECTHOI0 Tpaduka Nan B CETAX, Pa3MELLEHHbIX TPETbUMMU
CTOpPOHaMM, TakKUX Kak ceTn peTpaHcnsTopoB OOH, KoTopble MOryT UCMOIb30BaTh
HECKOJIbKO FYMaHUTAPHbIX OpraHn3aLunii.

3TUKeT

B LesioM cyLwecTBYyOT NMpaBwuia, KOTOPbIX CnegyeT Npuaep>XmBaTbCA NMpu roJioCOBOM
obLeHnn Cc NoMoLLbIO ,D,ByCTOpOHHeIZ paounocBa3n. K HAM MOTyT OTHOCUTbLCS:

Ncnonb3oBaHue cny>XebHbIX C/OB

Cny>xebHble cloBa — 3TO 3apaHee onpefesieHHbIn Habop KOPOTKUX hpa3 C TOYHbIM
3HavYeHneMm, KoTopble bbin paspaboTaHbl, 4TOObI MOMOYbL MO/IL30BATENSAM CETU U
ornepaTtopaM COXpPaHATb UX Mepefadn KpaTKUMU U NpefoTBPaTUTbL NyTaHULY U
Hegopa3yMeHUs. BaXkHO NOHMMaTb 3TU C/I0Ba U UX 3HAYeHUe, 4Tobbl yMeTb
MOHWUMAaTb, YTO FOBOPUTCA B paAnoCeTun, N yMeTb NnepefaBaTb KOPOTKNE U TOYHbIE
coobueHnsa. Huxe npuseneHbl Hanbonee 4YacTo UcnosibdyeMble ciy>xebHble cnosa 1
NX 3Ha4YeHUs:



Cny>xxebHble csioBa u
3HauyeHue
coYeTaHuA

YTBepautenbHo (Affirmative) [a/BepHo

Cron, cton, cron (Break,

MpepBaTb Tek 10 nepeaady Ans CPO4HOro coobLieHns
Break, Break) pep ywy penady A p L,

BepHo (Correct) CKa3aHHOe BaMV BEepHO WanN nepefaHHoe BaMn BEPHO
OTtpuuartenbHo (Negative) HeTt/HeBepHO

OTpuu,aTeano, noBTopuTe

. Balue nocnegHee coobuieHne He 6b110 MOHATO
(Negative Copy)

HeBepHo (Wrong) Bawa nocnegHas nepepaya HeKoppekTHa
Mpuem (Over) KoHeL, Moein nepefayn BaM, oxxumaaeTcs oTeeT. [lepenaBainTe Bawe coobuieHme.

Ha 3ToM Mosi nepefaya 3akaH4YMBaeTCs, U HAKAKOro oTBeTa He TpebyeTcs
OT60# (Out)
He ucnonb3ynte OVER U OUT BmMmecTe!

Mepepauya appecatam (Relay

to) MepenaTb cnefytoulee coobLieHe UAEHTUHOULNPOBAHHLIM agpecaTam/nosyHaTensm

Bac noHsn (Roger) 1 yLOBNETBOPUTESNLHO MOJy4M Ballly MOCAeAHIO nepesaqy

MoBTopnTe NocnenHee cooblieHme.
MoBTOopuTe ewe pa3 (Say
again) He roBopute «repeat» no paguo! «Repeat» 06bI4HO UCNONBb3yeTCA BOEHHbLIMU B

KadecTBe KOMaHAabl cosigaTaM Ha NpoaoJi>KeHue OrHa U3 opyxusa.

ByabTe Ha npueme (Stand-by) He nepepnaBalite fo Tex nop, Noka € BaMn He CBSXKYTCA. MHe Hy>KHO [LOMNONHNTEsIbHOE BpeMS.

Ucnonb3oBaHue poHeTuyeckoro ancgpasuta HATO:

®oHeTun4eckunin angasnt HATO 4acTo NCnonb3yeTcsa s yCTpaHeHUs
OBYCMBbIC/IEHHOCTN B paAnocBA3nN. [0N10CoBble KOMaHAbl N0 paano MoryT ObITb
CJ/IOXKHBbI 419 NMOHUMAaHUA NN YPOBEHb CUrHana MoXeT bbITb cnabbiM. YTobbI
yCTpaHUTb 3Ty Nnpobnemy, nosb3oBaTes N PagnoCcBsa3n 4YacTo UCNOJb3YIOT
hoHeTnyecknm ancdasnt HATO npm HanucaHuM C0B UK 0BCy>XaeHUN
0AoHOBYKBEHHbIX KOA4OB. Hanpumep, MobunbHas KapeTa CKOPOM MOMOLLM MOXXET UMETb
no3biBHOM «MobunbHas ckopas nomoub 1» ("Mobile Ambulance 1") nan MA1 gns
KpaTKocTun. C ncnosib3oBaHMEM (POHETUYECKOro andasnTa 370 ByaeT NPOM3HOCUTBLCA
kKak «Mike Alpha 1».



byksa MpousHocutca Byksa NMpousHocuTtcs

A Alfa N November
B Bravo O  Oscar

C Charlie P  Papa

D Delta Q Quebec
E Echo R Romeo
F  Foxtrot S Sierra

G Golf T Tango

H Hotel U Uniform
1 India V  Victor

) Juliet Y  Whiskey
K Kilo X  X-Ray

L Lima Y Yankee
M Mike Z Zulu

KopoTkue coobwieHus - coobLieHns, oTnpaBaseMbie No pagno, A0/HKHbI BbITb
KpaTKMMKU 1 No cyuwecTBy. Ecnm

OJINHHBIX Pa3roBopoB HEBO3MOXHO n3bexxaTtb, UX cnepyetr pa36VIBaTb Ha CerMeHThl.
OnuTenbHble pa3roBopbl Tak>XXe MOryT 6J'IOKI/IpOBaTI:> OPYrnMm nosjibdosatendam AOCTyMN K
ceTn.

Ncnonb3oBaHMe paauoyCTPOUCTB TOJILKO AJiA 0obULUANBHBIX CNY>XXeOHbIX
uesier - obLieHne O0/XKHO OCYLLECTBAATLCA TONbKO ANA CNy>XKebHbix uenen. Hukakne
JINYHblE Aena He A0JIKHblI 06Cy»X0aTbCA MO paANOBOJIHAM, BKJOYAS INYHbIE
pa3roBopbl.

CoBepLueHMe 3BOHKOB - MpexX e YeM COBepLUaTb 3BOHOK, BCerga npoBepsamnTe, 4To
npeanosiaraeMblil pafinoKaHa  He UCMOJIb3YEeTCs, NMPOC/YLLUNBAA ero B TeYyeHne
HECKOJIbKUX MUHYT. Mpn HEobX0AMMOCTIN YBEINYbTE BbIXOAHOW ayAMOCUrHaN.

O6Las npolenypa oCyLeCTBEHMS Bbl30Ba 3aKJIIOYAETCA KakK NMoKa3aHo Ha npuMepe
HUXXe, e paanonosib3oBaTesb C N03bIBHLIM BF3 Bbi3biBaeT APYroro rnosjib3oBaTens:



(Bbi30oB BF3) - «<BF31, BF31 (Bbi3biBaeT) BF3»
(OTBeT BF31) - «<BF3 nepenaBasrte».
(OTBeT BF3) - «CoobLuuTe MHe cTaTyc oTrpy3kmn 12345, npuem».

Mpumep:
(OTBeT BF31) - «12345 yxe y u oty

(OTBeT BF3) - «Cnacubo, Ha 3ToM Bce, BF3 oT60/».

(OTBeT BF31) - «BF31 o160/

AnanTtupoBaHoO Ha ocHoBe MmaTepuasos International Medical Corps

Ecnm no kakon-nmbo cpo4HOM NpuvnHe HeobXxoaMMO NPeKpPaTUTb TEKYLLUUA pa3rosop,
npouenypa BbIrNAaAnT

cneapyowmm obpasom:

(Mpononxaetca 6ecena) - (Pasrosop)... npuem

(BF1 MpepbiBanue) - Cton, cron. BF3, BF3 (Bbi3biBaeT) BF1
I'IpuMep: (OTBeT BF3) - BF1 nepeigunte Ha KaHan 3, npuem.

(OTBeT BF1) - Nepewen Ha kaHan 3, BF1 ot6oi

(MNpopnonxaetcsa 6ecepna) - (Pasrosop)... Mpuem

AnanTtupoBaHo Ha ocHoBe MaTepuasioB International Medical Corps

Ka4yecTBO Bbi30Ba - 4TOObLI ONpenennTb KavyecTBO ayaAnoCcoeanHEHNs, Uan ecnn
rnepenayda y>xe 3aTpyaHeHa, Nosb30BaTeNN A0JIKHbI CNPOCUTb «KaK cabllunTe?»
YT06bl YTOYHUTL CUJTY U YHETKOCTb pagnocurHana, nosb3oBaTes i MOryT CKa3aTb:
«CnbiWy BaC rPOMKO N YEeTKO», OAHAKO MOJIb30BaTE/IN MOryT TakXe CcKkasaTb: «Chnbiwy
BaC Ha «X» U3 5», roe «X» — 3TO 4YMCJ1I0 OT O4HOro Ao NATW. [ATb COOTBETCTBYET
rPOMKOWM N 4YeTKOW nepenaye, a HoJib 03Ha4YaeT NoJIHOe OTCYTCTBME CBA3U/CUTHaNa.

PacnpocTpaHeHHble NnpobJsieMbl C paAuoOCBA3bIO

o 3apsKeHa NN akKyMynsTopHas 6aTapes?
Panuo He BKJlOYaeTcA. o MOAKIOYEHO SN PAANOYCTPONCTBO K MCTOYHUKY MUTaHUA?

o ICTOYHMK NUTAHUA HEIOCTAaTOYHO MOLLHbIN UK XKe cnabblin?



o TpaHcAnpyeTCcs N Nepefaya Ha 3afjaHHoM YacToTe?

e HaxoauTcs N paanoyCTPOMNCTBO B TOYKE OTCYTCTBUSA npuema?

I'Iepep.a-m He NPUHUMAIOTCA, UJIN HUKTO

e HaxoouTtcsa nn paﬂ,l/lOyCTpOVICTBO B npenenax oxxmaoaemoro anana3oHa nepenaqm?
He oTBe4aerT.

o [logkto4eHa /iM aHTeHHa NPaBUIbLHO?

e BO3MOXHO nn, 4TO opyrune paD,I/IOyCTpOIZCTBa BbIKJII04YEHbI?

o CyLLEeCTBYIOT SN aTMOCHEPHbIE (haKTOPbI MU PAaKTOPbLI OKPYKAtoLLEn cpeasl,
KOTOpble MOryT MelaTb CUrHany?

e Pagno Nncnonb3yeTcda B NOMeELWEHUN NN ero OKPY>XXaloT BbICOKUE 30aHUA NN

Cnabblh UM UCKA>KEHHbIN CUTHAN
nepesba?

e HaxonsTcs v BOKPYr paanMocTaHUUM IMHUK 3eKTporepeaay nam gpyroe
paanoobopynosaHme.

GPS-cucTteMbl M YCTPOMUCTBA

YcTponcTBa 1 yciyrmn ¢ nogaep>xkowv rnobasbHon cucteMsl no3numnoHmnpoBaHus (GPS)
DOBOJIbHO PAacCNpPOCTPaHEeHbl B COBPEMEHHbIX TEXHOJIOTUAX, TaKNX KaK KOMMbIOTEPb! U
coToBble TenedoHbl, U MHOrMe COBpPeMeHHbIe MoJib30BaTe I eXXxeaHEBHO
B3aMMOOENCTBYIOT C cucteMamu, nucnonbsyrowmmm GPS. OcHoBHaa KoHuenuuna GPS
KOrga-To cH4MTasiaCb OTHOCUTENIbHO 3K30TUYECKOW U UCMOJIb30BaslaCb B OCHOBHOM
npaBuTeNbLCTBaMMU.

YcTtponcTBa, paboTatowme Ha ocHoBe GPS, o6ecneymBatloT CBA3b C pa3BETBJIEHHON
CeTbl0 HAaBUraLMOHHbIX CMYTHUKOB Nog Ha3BaHueM MnobasbHasA HaBUraunMoHHas
cnyTHUKoBada cuctema (MTHCC), koTopasa NMOCTOSAHHO BpallaeTcsa BOKPYr 3eMn Ha
pPa3IMyHbIX BbiICOTax U ckopocTax. CnyTHMKKM MTHCC nocTosaHHO nepenatoT cnabbin
paanocuUrHasn, KoTopbi MOryT obHapy>XmMBaTb Ha3eMHblIE€ YCTPOMUCTBA. YCTPOUCTBO C
nognepxkom GPS TpebyeT ogHOBpeMEHHOW BUANMOCTMN MO MEeHbLUEN Mepe TpexX
cnyTHUKoB THCC onga TprMaHrynaumm nonoXXeHnsa Ha 3emsie. HaBuraymMoHHbIe
CNyTHUKN 6bln BriepBble 3anyuleHbl B 1970-e rogbl npaButensctsom CLUA TonbKoO
O NCMNOJIb30BaHUA B BOEHHbIX Lenax, 0oHako K cepenuHe 1990-x rogos cncrtemMa
GPS cTana WnpoKOo AO0CTYyMHa A/ KOMMepYeCcKoro ncnosib3osaHus. CerogHs
KoMrsiekc GNSS cocTonT 13 0eCcaTKOB CNYTHMKOB U3 pa3HbIX CTPaH.

Ucnonb3oBaHue GPS-KoopauHaTt



YcTponcTBa ¢ nogaep>xkor GPS B3auMoOenCTBYIOT B CMCTEMe KOOpAMHAT, KOTopas
06bI4HO n3BecTHa Kak «GPS-koopanHaTbl». GPS-KoopaAnHaTbl oNpeaensatoT TOYHOoe
MeCTOMNOoJIOXKEeHNe NOBEPXHOCTWN 3eMJIN B Npejesiax 3apaHee 3ajaHHON CUCTEMBbI
KoopAauHaT. icnonb3yeTca 6onee ogHOWM CUCTEMbI KOOPAWHAT, 0AHAKO nogasnstoulee
0ONbLWNHCTBO CUCTEM CBA3U MOCTPOEHDbI Ha WUNPOTE N AONAroTe:

JINHUM WIMPOTHI - 3TO FOPU30HTAJIbHbIE JIMHUN, KOTOPbIE MPOCTUPAKOTCA C BOCTOKA Ha
3anaf rno Bcemy 3eMHoMy wwapy. CaMasa OJIMHHAA N rNaBHas JMHUS WNPOTHI
Ha3blBaeTCA 3KBATOP.

JKBaTOp NpefcTassieH Kak 0° WMPOThI, @ CEBEPHbIN U HOXKHbIA MOKOCHI NpencTaB/ieHbl
Kak 90°. MpoCcTpaHCTBO MeXAY 3KBAaTOPOM M MOOCaMN PpaBHOMEPHO pacnpenesieHo
Mmexay 0 n 90.

JIHM WMpoThl Bblipa>katoTca kak 0-90° cesepHon wnpoThl (N) 1 0-90° 0>XKHOIN
WwmnpoThl (S) n 3anuckiBaloTCa cnegyowmm obpasom (Nnpumep):

32° N




JINHUKM BONTOTbI - 3TO BEPTUKAJIbHbIE JIMHUKN, KOTOPbIE NpoCcTMpatoTcsa oT CeBepHOro
nostca oo KO>xHoro nostoca. OCHOBHAS IMHUSA AONTOTbl Ha3blBAETCS HYJIEBLIM
MepuanaHoM.

Hyneson mepugmnaH npencrtasneH B suae 0° 4ONAroThl, B TO BPEMSA KaK BEPTUKAJIbHbIE
JINHUN BOCTOKA W 3anaja NocTeneHHo yeenn4meatoTcs Ao 180°, cocTtaBnsasa B obuien
cnoXxHocTtum 360°.

JInHUKM pgonroTel BblpakatoTcsa Kak 0-180° BocTtoyHon gonroTthl (E) n 0-180° 3anagHon
ponroTbl (W) n 3anuceiBatoTCcsa cnepyrowmm obpasom (npumep):

163° W

90°

0° "

B COBOKYMHOCTW CTPYKTYpa KOOPAWHAT, CO3AaHHas nyTeM obbeanHEHUS OONTOThl U
LWNPOThI, BBIFNSOMT cnegytowmm obpasom:



Ina 6onee To4yHoro onncaHna GPS-koopANHAT JMHUN OONTOThl U LNPOThI
pa3bmBaloTCsA Ha yMeHbllalowmecs npmpatleHuns. NMoapobHblie aononHUTeNbHble GPS-
KoopAMHaTbl MOryT obecrneynTb TOYHOE MECTOMOJI0XKEeHMe B 11060 TOYKE 3eMHOW
NMOBEPXHOCTW C TOYHOCTbIO 0 MEHEE OHOI0 KBagpaTHOro MeTpa.

Bo Bcex GPS-koopanHaTax opueHTaunsa Cesep/HOr Bceraa Bbipa)kaeTcCs nepBon, 3a
Hen cnepyeTt opueHTaumnsa BocTtok/3anaa. K coxaneHuto, CyLecTByeT MHOXXECTBO
METO[0B BblpaXeHNSA 3TUX KOOPAWHAT, N OHU He B3aMMO3aMeHseMbl. Pa3iinyHble
dopmMaTbl koopanHat GPS:

Mpumep
Tun cucTteMmbl
CXeMbl
KoopAauHaT Ob6bsACHeHue
GPS KOoOpAaUuHaT
GPS

Haunbosnee pacnpoCcTpaHeHHbIM NCTOPUYHECKM METOLOM BbipaXkeHnsi GPS-koopauHaT Gblav rpagychl,
Fpaaycsl, MUHYTbI AYTU U CEKYHAbI Ayrn. B TO BpeMs Kak Y1C/Io rpaycoB COBMaAaeT C IMHWUEN WNpoTsl U

41° 49'17.3" N,
MUHYTbI U OONrOThl, MUHYTbI U CEKYHAbI BblpaXkaloTCs B eAnHMLax 1-60, ¢ wecTblofeCcaTbio MUHYTaMu Ayru B

CeKyHAbI rpagycax. TpaAMLUMOHHbIE KOOPpANHATLI Takxe TpebytoT N, E, W nnau S, 4Tobbl ykasaTb UX CBSA3b C 12° 24" 27.0" E
(DMS) 3KBATOPOM WJIN MPOCTLIM MEPUANAHOM, MOCKOJIbKY TOJIbKO YMCAa MOTFYT MPEeACTaBAAThL Pa3finyHbIe
MeCTOMO0XKEHNS.

[ecsaTuyHble rpagycbl 6bICTpO cTaHoBATCS Haubonee pacnpoCcTpaHeHHbIM METOAO0M Bblpa>keHns
KoopAaunHaT GPS, Tak KakK ux nerye BCero Npo4ymTaTb Y NOHATb OJ19 KOMMbIOTEPHbIX CUCTEM.

[ecAaTnYHbIA Fpagyc BbipaXKaeTcs B BMAe Lesioro rpagyca (LWnpoTbl MAN AONAF0ThI), 3@ KOTOPbLIM
cneayeT AeCATUYHAsA TOYKa U A0 WeCTu uudp nocsie AecATUYHON ToYKU. Yucna, Bbixogawme 3a

41.821468,
JecAaTUYHbIe [eCATUYHYI0 TOYKY, MO CyLeCcTBY SBAAIOTCA AONSMU LEeSIOro rpajyca n oCHoBaHbl Ha eanHuuax 1-10.
rpapycsl (DD) [lecaTu4Hble rpafdychbl K 3anafy OT OCHOBHOrO MepuanaHa Wimn K 1ory oT 3KBaTopa BbipaXkaloTCs Kak 12.407512
oTpuuaTesnbHble. Hanpumep, NyHKT, oTpakaowuii nobepexbe lMNepy (Kak B I0XXKHOM MosyLapum, Tak n
B 3anafHoOM nonywapumn), byneT Bbipa)kaTbCa cnenyowmm obpasom:
-9.791500, -81.199971
F'papycobl n 41 49.2881 N,

oc o Tmbpua Mexay o6bI4HLIMN MUHYTaMU/CEKYHAAMN AYIU N AeCATUYHLIMU Fpadycamu, rae obbiuyHas ayra,
AEeCATUYHDbI

MUHYC N CeKYHAObI Bblpa>XeHbl B AeCATUYHOM (PopMaTe.
MUHYTEI (DMM) y y p top 12 24.4507 E



Mpn popmmpoBaHnn n ncnosibzosaHun GPS-koopanHaT Ba>XHO NMOHMMATb pPa3inyng
Mexnay pasHbiMu popMaTamum! MNMoCKONbKY B MUHYTaX N CeEKyHOaxX AYyrn UCNoJsb3yeTcs
cucTteMa c ocHoBaHueMm 60, B TO BpeMs KaK B AeCATUYHbIX rpasycax UCnosb3yeTcs
ocHoBaHume 10, B 0O4HOM N TOM e MecTe byaeT ABa pa3HbixX Ynucna. Ecan
nosib3oBaTesb 3anucbiBaeT GPS-KoopanHaThl C YCTPONCTBA, KOTOpoe nepepaeT
OaHHble B MUHYTax/CeKyHOax Ayru, To emy Heobxoammo noMHUTbL 0 HEOBXOOUMOCTH
KOHBEpPTUPOBaTb KOOPAMHATHLI B AeCATUYHbIE rpafycChl, eC/iv noJsib3oBaTesib
NJaHMpyeT NCMOJIb30BaTb MHCTPYMEHTbI, Tpebylowmne oecaTUYHbIX rpagycoB, 1
HaobopoT.

GPS-ycTpoucrTsa

Ha pblHKe nmeeTtca MHOXXeCcTBO GPS-yCTponCcTB A5 ryMaHUTapHbIX opraHu3auunnm,
Ka)X[0e 13 KOTopbiX ByaeT nmeTb CBOM COBCTBEHHbLIE MOJIb30BaTeNbCKME TpeboBaHuMS
N MHCTPYKUMKW. Ba>KHO, 4TO6bl NOsIb30BaTENN MOHMMaNM NpeanonaraemMmoe
ncnonb3oBaHme yctponctea GPS npu Bbibope.

OcdnanH/aBTOHOMHbIE - MHOIMe ycTponcTBa GPS npeaHasHaveHbl TOJIbKO A4
CHATNSA noka3aHunm GPS. OBbI4HO 3TN YCTPOMNCTBA UMEIOT NPOCTON UHTEpPdENC n
nMTaHne OT OLHOPA30BbIX NN Mepe3apsKaeMblX aKKYMYJIATOPHbIX baTapewn.
ABTOHOMHble GPS-yCTpONCTBa 4aCTO UCMNOJb3YIOTCA AN MOPCKUX, aBUALMOHHbLIX Y
BOEHHbIX Llesier, HO TaK)Xe NCMOoJIb3YITCA AJ19 OpueHTaunum B ANKOW npupoae,
[00bIBaOLLMX OTpacaen NMPoMbILLAIEHHOCTU uaun nbon chepbl NpUMeHeHUs, KOTopas
npepnonaraeT yaaneHHOCTb OT MOOULHON NN NHTEPHET-CBA3N. ABTOHOMHbIe GPS-
YCTPOWCTBA, KaK NpaBno, ABJAIOTCSA JNLWb MAaCcCUBHbIMU NMpneMHukamum GPS-cnrHanos
co cnyTHukoB NHCC n obecnevymBaloT NJ0OCKOE MHOXXECTBO KOOpPAUHAT npu
ncnosb3oBaHUU. HekoTopble GPS-yCTpONCTBa UMET (PYHKUUN KapTorpampoBaHus
NN BO3MOXXHOCTb MOKUAATb NMyTeBble TOYKN. NNOTPebHOCTb B TaKUX OOMNOJHUTENbHbIX
dyHKUMAX ByneT 3aBUCEeTb OT UCMOJIb30BaHUA U OpraHmn3aumnu.

OHnaunH/TenedoHHas cBA3b - OONLLUMHCTBO COBPEMEHHbIX CMapT(OHOB OCHALLEHbI
dyHKuUmMen GPS, a Tak>Xe NMpUIoXKeHNAMN 018 KapTorpampoBaHUS N OTCEXNBaHUS.
XoTH BONBbLUMHCTBO MoJsib30BaTesIe 3HaKOMbI C npuoXxeHmnamum GPS Ha ocHoBe
TeneoHa, eCTb HECKOJIbKO Ba)XHbIX aCMNeKTOB, KOTOpble clefyeT y4YUTbIBaThb:

e MHOrune TenedOoHbl Tak)Xe BbIMOJIHAT TPUAHIYNALNIO MEeCTOMNOJIOXKEHUA Ha
OCHOBE BblLLIeK MOBUIIbHBLIX TeNeOoHOB U He 06a3aTeNbHO NONyYalT HaAeXHble
rnokasaHusa GPS co cnyTHuka T'HCC.

e TenegoHbl MoryT TpeboBaTb bepe)xHoro obpalieHns, MoryT BbITb MeHee
YCTONYMBbLIMM K BOAE/MNbIIN N MMeTb Bonee KOPOTKMIM CPOK CNyXbbl, 4eM
cneymnanbHble GPS-ycTponcTBa.



e be3 NocTosAHHOro nogkJyeHns K MHTepHeTy HekoTopble npunoxxeHnsa GPS He
oyanyT paboTaThb.

Mpexae 4eMm nonaraTbCs Ha CMapTKHOH B KavyecTBe ocHOBHOro GPS-ycTponcTsa,
Monb30BaTeNN O0J/IKHbI Y4UTbIBaTb Cleaytollee:

e Kak 00/ro yCTPONCTBO O0/IXKHO paboTaTbk?

e byneT nn yCcTponCTBO BbiAEPXKUBATb YCJIOBUSA OKPY>KalOLLLEN Cpeabl,
Heobxoanmble onsa paboTbi?

e byneTt nn paHHbIN cMapTdhOoH paboTaTb 6€3 COTOBOro coeamHeHnsa?



