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WHTepHeT-npoBarigep (ISP - ot aHra. Internet Service Provider) —
nobas KkomnaHws, koTopasi npegoctasnsieT VIHTepHeT Nosb3oBaTesto
WA OpraHu3auuu.

MeToga, C MOMOLLbIO KOTOPOro PaguNoCUrHan nepesaaeTcs n
B3anMogericTByeT ¢ pU3NYeCKon cpesoii.

O6Lee n3MepeHue, NCMo/b3yeMoe B PaAMOCBA3U, U3MepsieTcs Mo
TOMY, HaCKOJ1bKO 613KV ANNHbLI PAAVIOBOIH.

CokpalueHme oT «Hur3Kas okonoseMHas opbuTa» — Korga cnyTHUK
BpaLyaeTcs 611M3K0 K MOBEPXHOCTU 3eMINn.

O61beKT Ha opbUTe 3emn, KOTOPLIA OCTaeTcsl B € MHCTBEHHOM
dNKCMPOBAHHOM MECTOMOIOXKEH M.

«UeHTp ynpasneHus cetbto» (NOC - oT aHrn. Network Operation
Centre) — LleHTpanbHbIN y3en, Yepes KOTOPbI MPOXOAUT NHTEPHET-
CBA3b, 06bIYHO ANSl COeANHEHUS YAANEHHbIX COeAVNHEHUI C OCTaNbHO
yacTbio rnobanbHoOro MIHTepHeTa.

KomnaHwus, o6ecnet-|V|Barou.|,a;| M06I/I}1bHyP0 ros10COBYHO CBA3b.

AHTeHHa He fo/1kHa 6bITb cneumanbHO HanpaBaeHa 1 MoXeT
nocbINaTb/MPUHNMAaTL CUTHaNbI 1060 opreHTauun.

AHTEeHHa, KOTOpas MOXXeT NocCbl1aTb N NPUHUMAaTb CATHa/lbl TOJIbKO B
OAHOM HanpaBieEHNN N A0JIKHA 6bITb HanpaBieHa HenocpeACTBEHHO
Ha CNYTHUK.

Jltoboe aHanoroeoe yCTpOIZCTBO CBA3U, KOTOpPOE ncnonb3yet
PaAnNOBO/IHbI ANnd nepejadyn n npunemMa CMrHaaos.

YCTpoIicTBO, KOTOPOE YCUIMBAET U pacLLMpsieT AManasoH
pagnocurHana.

CokpalleHue oT aHrn. "Global Positioning System" («Fno6anbHas
cucTeMa NosnuVoHNPOBaHUS») — MPOTOKON ANA onpejeneHuns
TOYUHbIX MECTOMO/IOXKEHWIA Ha MOBEPXHOCTM 3eM/IN C NCMOJIb30BaHNEM
ceTn CnyTHUKOB

3ap,ep>|<|<a BO BpeMeHn Mexay nepegaHHbIM 1 NTPUHATBIM CUTHa/IOM.



CokpaleHune ot aHrn. "Very Small Aperture Terminal" («TepmuHan c
VSAT OYeHb Manow anepTypoii») — Ha3eMHbI CNYTHUKOBbIV MHTEPHET-
NpPOTOKOJI.

KoHBeHUus Tamnepe

KoHBeHUMsa Tamnepe — cokpateHue oT «<KoHBeHLmMa Tamnepe o NpeaocTaB/ieHnN
TeNIeKOMMYHUMKALUVOHHbIX PeCypCoB AJ/1si CMArYEeHUA NOCNeACTBUIA CTUXUAHBIX 6eACTBUIA 1
ornepawuii No okasaHUIo MOMOLLN» — SABASETCA 06a3aTeNIbHOM MeXAYHapOAHOW KOHBEHLVENR,
KOoTopasi perynmpyeT Ucrnosib3oBaHMe pagno- 1 CNYyTHMKOBOM CBSA3W B cMTyauusix 6eacTBuS.
CornacHo cBouM noJsioxeHusM, KoHBeHUUst Tamnepe TpebyeT, UTobbl rocysapcTBa,
noanvcasLLne ee, o6ecneymBany «yCTaHOBKY U 3KCMyaTaLMI0 HaZeXHbIX, TMOKMNX
TeNIeKOMMYHMKALMOHHbIX PeCcypcoB, KOTOpble 6yAYT NCMOJIb30BaTbLCA OpraHM3aunsamm,
3aHUMaLWVIMUCS OKa3aHWEM ryMaHUTapHOW MOMOLLM U COAEINCTBUS». B peanibHOM
BbIpaXXEHUW, €C/IN Upe3BblvaliHOe MoIoXKEHUE 6bI/1I0 06BSABNEHO B CTPaHe, KOTOPast
patndmLmpoBana KOHBEHLUMIO, U CTPaHa NpUHsAa nomolls OpraHmsaumm O6beanHEHHbIX
Hauuid, To ykasaHHasl CTpaHa He MOXeT NPensiTCTBOBaTb UCMO/Ib30BaHMIO
TeNleKOMMYHVKALMOHHOIo 060py0BaHNs AN NOAAEPXKKU 'YMAHUTapPHO NOMOLLM.

CnegyeT OTMETUTB, UTO topuanYeckme obasaTenbCTBa Mo NPejoCTaBAeHNI0 CBO6OAHOMO
JOCTyna K TeJleKOMMYHMKaLUMAM pacnpoCTPaHATCA TO/IbKO Ha rocyAapCcTBa-y/ieHbl, KOTopble
NONHOCTbIO paTndmumpoBanu KoHBeHUMIO. Ha MOMEHT NOAroTOBKM HACTOALLLEro pyKOBOACTBA
b 49 rocyfapCcTB-4/1€HOB NOMHOCTLIO paTudunumposanu KoHseHumto Tamnepe, a ewe 31
rocyAapcTBO cornacunock patneuumpoBaTh ee B byayliemM. MHorve ns cTpaH, B KOTOpPbIX B
HacTosLLee BpeMS AeliCTBYIOT N'yMaHUTapHble OpraHu3aunm, He Bblpasuam Kakoro-nmbo
06s13aTenbCTBa NoANMCcaTb KOHBEHLMIO, U JaXe rocyAapcTBa, paTnoumumpoBasLUne
KOHBEHLMIO, MOTYT HaTV KOHKPEeTHbIe NMPUYMHbI AN NPENSTCTBOBAHWSA UM OTKasa B AoCTyne
K TefIleKOMMYHUKaLMOHHbIM yCayram ryMaHuUTapHbIM opraHusauuam. MNpexgae yem
nMnopTupoBaTb 060pyA0BaHMe CBA3W B CTPAHY, N'YMaHNTapHbIE OpraHM3aunin AOKHBbI
NPOKOHCY/IbTUPOBATbLCA C MECTHbIMW OpPraHaMu BAacTu, TaMOXEHHbIMU 6pokepamu 1
APYrMMU ryMaHNTapHbIMU paboTHMKaMM Ha MecTax, YTo6bl MOHATb, Kakue orpaHNYeHns
MOFyT AeNCTBOBATb.

C nonHbiM TekcToM KOHBeHUMY Tamnepe MOXHO 03HaKOMUTLCA HauCnaHCKOM, GpaHLLy3CKOM,
AHIIMACKOM U apabCKOM sA3bIKAaX.

KomnbloTepHble ceTu

MoTpe6HOCTY B KOMIMBIOTEPHBIX CETSAX 0pUrCca UM KOMIMIEKCA 3HAUNTE/IbHO 3aBUCAT OT
6r0)KeTa, pa3Mepa, MOLLHOCTY U 06LLMX OnepaTUBHbIX MOTPEBGHOCTEV opraHM3aLmu.
OpraHuzaumam cregyeT N3y4nTb BO3MOXHOCTb HaliMa cnewumannsnpoBaHHoro VT 1 ceTeBoro
nepcoHana Asa noaAepXKu HacTPOMKM 0UCHBIX N NOJ0PUCHBIX CeTelA.

HacTpoiika opucoB/KoMNIeKcoB

B 60/1bLUMHCTBE C/ly4aeB B MOJIEBbIX YC/I0BUSAX UCMO/b3YETCA HECKOLKO BUAOB OPUCHOTO
ceTeBOro o6opyaoBaHus. Cloga MOXeT BXOANUTL:

MoaxloueHMe K BHELUHEMY MHTEepPHeT-NpoBaiigepy - NojK/o4eHne K BHELLHEMY UHTepHeT-
nposarigepy (ISP) MoxeT ocyLLecTBAATLCA B BUAEe CNyTHUKOBOro HTepHeTa, TenepoHHOMN
JNINHAN NN KaKo-nn6o apyroii $opMbl BbiAeI€HHOI0O NOAK/IKUYEHMNS K CeTU, MOATBEPXKAEHHON
WHTepHeT-npoBaligepom.


https://log.logcluster.org/sites/default/files/2022-07/Tampere%20Convention.pdf
https://log.logcluster.org/sites/default/files/2022-07/Tampere%20Arabic_0.pdf

Mopaem - MogeMbl NPUHMMAKT CUTHasbI, NOCTyMNatoLwwme oT MUHTEepHeT-NPoBaiAepos, U
npeo6pasyoT NX B NPUroAHbIe A5 UCNOJIb30BaHWSA CUMHa/bl MO AOMALUHUM UK OGUCHBIM
ceTaMm. MoZeMbl TakXKe Coiep>aT No/ib30BaTe/bCKYH MHGOPMaLMIo, KOTopasi UCMOJIb3yeTCs
ANS UAEHTNOVKALW, OTCNIEXKMBAHUSA U MOHUTOPUHIa Tpaduka B Lensix 6e30MacHoCTY 1
BblCTaB/eHUs cueToB. be3 Mogema no6oe gomaluHee nan ceTeBoe obopyaoBaHue byaeTt
Hecnoco6Ho NoaAepPXMBaTh CBSI3b C BHELUHUMUW CETAMMU.

MapupyTunsaTop - 370 yCTPOICTBO, KOTOPOe pa3jensieT 1 ynpasaseT UHTepHeT-TpadpmKom,
NO3BOJIAS1 HECKONILKUM BblYMNC/INTENbHBLIM YCTPOCTBAM NMMETb CBOWV COBCTBEHHbIE
yHuKanbHble IP-agpeca n MAC-agpeca 1 ofHOBpeMeHHO 06MeHMBAaTbCA AaHHbIMU C
WHTepHeTOM 1 ApYr C ApYrom rno ceTn. MapLupyT13aTopbl UMeT pasinyHble KOHGUrypaLmm
1 dyHKUMKN. HeKoTopble MapLLUpYTU3aTopbl MOTYT OTC/IEXUBATbL U KOHTPOAMPOBaTb Tpapuk B
NOKaNbHOW ceTun, a Apyrne nmerT BO3MOXKHOCTb NogkatoueHus K Wi-Fi. Tun ucnonbsyemoro
MapLupyTu3aTopa 6yAeT 3aBMCeTb OT 3KCMIyaTaLMOHHbIX NOTpe6HOCTel.

Me)xceTeBoiA 3KpaH - 3T0 Nt060€e YCTPOICTBO, KOTOPOE CreLranbHO OTCIEXMBAET U
GUNBTPYET MHTEPHET-COAEPXKMMOE, MOCTyNaoLLEee U3 BHELLHMX ceTeld. MeXceTeBble IKpaHbl
nonesHbl AN NPeAOTBPALLEHUS BPELOHOCHOIO NPOrpaMMHOro o6ecneyeHus, cy4aiHoro
HeCaHKLMOHMPOBAHHOIO BTOPXXEHUS B CETU AN Aaxe ANst 6/1I0KMPOBKM COAEPXKMMOrO, He
paspeLueHHoro NT-noanTmnkol oTAeNbHbIX OpraHm3aLmii. B ynpoLLeHHbIX CeTX MeXceTeBble
3KpaHbl YacTo 06bEAVHAOTCA C MOAEMAMU MU MapLUpyTU3aTopaMu, NpU 3TOM pacLUMpPeHHbIe
CeT! MOryT MMeTb aBTOHOMHbIE MeXCeTeBble IKpPaHbl, KOTOPble MMEHT pa3nNUHbIe
MPOTOKO/bI ANSi Pa3HbIX NONb30BaTes1el cepBuca.

KoMmmyTaTop - ceTeBoli KOMMYyTaTop NpeAcTaBnsieT co6oii ycoBepLUEHCTBOBAaHHYO popMy
MapLUpyTM3aTopa: OH KOHTPOAUPYET U pacrnpeaenseT VIHTepHeT MeXAy HECKONbKMMU
ceTeBbIMM YCTPOMNCTBAMM, OAHAKO KOMMYTaTOPbl CNOCO6HbI OCYLLECTBAATL AeTaNbHbIiA
MOHUTOPVIHI U KOHTPOJIb BMJIOTb A0 YPOBHS OTAENbHbIX YCTPOICTB. KOMMyTaTopbl Takxke
ncnonb3yroTcs AN GUAbLTPaLUK, 610KMPOBKA U 3aLlUTbl BHYTPEHHUX CeTel, aHaNormyHo
MeXCeTeBbIM 3KpaHaM, 3aLMLLAOLLMM OT BHELLHMWX Yrpos.

CepBep - 3T0O KOMMbIOTEPbI, MONHOCTLIO NPejHa3HaYeHHble A1 XpaHEeHUS N COBMECTHOro
ncnosnb3oBaHus ¢arinos B cetn. CepBepbl MOTYT ObITb TAKUMUN XKe NPOCTbIMU, KaK 06blYHble
HaCTOJIbHble KOMMbIOTEPbI, UM TaKMMU Xe CIO0XHbBIMU, Kak 6onbLune cneymann3vpoBaHHble
BblUNCINTENbHbIE YCTPOICTBA, NpeabABasioLme ocobrle TpeboBaHMA K ycTaHOBKe. B
nocneAHmne rofbl MHOrMe opraHM3aLnn Hayaam NCMNoJib30BaTh «BHELLHWE» cepBepbl, Ha
KOTOpPbIX XPaHATCA 1 yNpaBasaoTcsa paiibl U JaHHbIE N3 MECTOMON0XEHWIA, PaCnoIOXXeHHbIX
3a npegenamuv odncos, NHOrAa B Apyron ctpaHe. Cepeepbl BHe NoMeLLeHNIA — BNoaHe
npuemsiemMble peLleHns, o4HaKo, ecnv NoJib3oBaTe/In cepBepa MMeloT HecTabuabHoe
noakntoyeHme K IHTepHeTy, noKasn3oBaHHbIV cepBep MOXeT 6bITb NpeanoyTUTeNbHee.

1 BHeLLHWIA nHTepHeT-NpoBaiigep “g 5

2 Mogem '1'1 ? ’

3 MapLupyTrnsaTop/MexxceTeBo
3KpaH

4 MapuwpyTusatop Wi-Fi
5 CeTeBOI KOMMYyTaTOpP

6 Cepsep —


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

OnepauvoHHasa 6e30nacHOCTb

TpeboBaHMsA K 3KCMyaTaUMOHHON 6€30MacHOCTM KaXkA0W U3 NOKaNbHbIX CeTel AOKHbI
COOTBETCTBOBAaTb OCHOBHbIM MpaBuiaMm.

KoHTponb flocTyna - T0/1bKO YNOJIHOMOYEHHbIE INLA AO/KHBI UMEeTb AOCTYM K CeTAM U
BbIUNCNUTENBHBIM YCTPOCTBaM. Bce KoMnbioTepbl 0/KHbI 6bITh 3aLLUMLLEHbI MaponeMm, a ANs
MapLipyTum3aTopoB Wi-Fi Takke A0NKHbI TPE60BaTLCSA YYeTHble AaHHble. HekoTopble ceTn
npeAoCTaBASAOT BPEMEeHHbIi roCTeBOW A0CTYM, O4HAKO NOTPE6HOCTU B cneLmnanbHbIX
HacTpolikax BapbMPYIOTCS B 3aBMCMMOCTM OT OMepaLMioOHHON cpejpl.

BpeaoHOCHOe NporpamMmmHoe o6ecneveHue - BCe BbIUNCIUTE/IbHbIE YCTPOCTBA B CETAX
BOJKHBI UMETb Ty U UHYHO GOpMY aHTUBMPYCHOIO MPOrpaMMHOro obecrneyeHuns, a
onepaLyoHHble CUCTeMbl BCErga A0/IXKHbI 6bITb 06HOBMEHbI. OpraHM3auusm cnegyet
paccMoTpeTb BO3MOXHOCTb YCTAHOBKM MEXCETEBbIX 3KPAaHOB U/UN KOMMYTaTOPOB C
yrnpaBAseMbIM/ HACTPOIiKaMu, YTOBbI TaKXKe COKPATUTb NMOMbITKW BTOPXXEHWS AV Nepeaayun
BPEAOHOCHOIo NPorpaMMHOro o6ecneyeHus.

MonnTtuka B o6nactu UT - opraHusaumsam cnegyet paspabaTtbiBaTb U PacNpOCTPAHATb
BHYTPEHHIOI NOAUTUKY B obnactm UT cpeam Bcex COTPYAHNKOB M NOSIb30BaTeNei ceTu.
Nonntukun B o6nactn UT foaKHbI BKIHOYATb MPaBMia v NoJIOXKeHNA 0 TOM, UTO cUMTaeTcs
npuemsemMblM NoBeAeHMeM, KaKoBbl MpaBuaa UCNONb30BaHUS Pa3/INYHbIX TUMOB
o6opyAoBaHWS, 1 yCTaHaBNBaTb PYKOBOAALLME NPUHLMMBI B ClyYae HecobntogeHus.

Ha3semMHble coeguHeHUNA

B Mmpe ¢ NOCTOSIHHO PasBUBAOLLMMUCSA TEXHOOTMAMM BCe 60/1ee JOCTYMHbIMY CTAaHOBATCS
TenedoHumsa n HTepHeT, npegocTaBnsieMble Ha MECTHOM YPOBHe. JIokasibHO NpejocTaBasiemMas
ycnyra 3pecb HasblBaeTcsi yC/yrovi, npefocTaBisieMoli CTOPOHaMM 1 AJ1S CTOPOH B CTPaHax
pearnpoBaHus, Kak NPaBuIo, MECTHbIMW KOMMaHUSAMMW, KOTOPble MOTYT U He MOTyT
paboTaTb B APYrnx CTpaHax.

Hapa3op v BMeLWlaTeNnbCTBO

MecTHast TenedpoHms n HTepHET MOryT okasaTbCs AeLleBne 1 6bicTpee, YeM ftoboe gpyroe
pelueHue, N NCMoNb30BaHNE MECTHbIX YCYT NMOOLLPsIeTcs TaMm, rae 3To 6e30nacHo 1 JOCTYMHO.
FyMaHWTapHble opraHu3auum, AeicTByoLme B Pa3INYHbIX KOHTEKCTaX, BCerga A0MKHbI
MMEeTb B BUAY, UTO MECTHbIE MOCTABLLMKM rOSI0COBOI CBA3W U JaHHbIX BCErga AeicTBYHOT B
COOTBETCTBMU C MOJIHOMOUYUSAMU N OFrPaHNUYEHUSMN HaLMOHaIbHbIX OPraHoOB BACTU U
HOPMAaTUBHbIX TPe6OBaHUIA.

MHoruve onepaTtopbl TenedpoHHO CBA3U 1 NpoBaiifepbl UHTEPHET-yCNyr 06513aHbI
OCyLLeCcTBAATb HabloAeHMe 38 HEKOTOPbIMM UK BCEMU NONb30BaTeNssMM CBOUX ycayr. B
HeKOTOpbIX C/ly4asiX TeNeKOMMYHUKALMOHHbIE KOMNAaHUMN YaCTUYHO VAN MOSHOCTBIO
npuvHaAieXxaT NpaBUTeNbCTBaAM MU MOTYT 6bITb BbIMOAHATE GYHKLMW rocyjapCTBEHHOM
pasBeblBaTe/IbHOW CUCTEMbI UK anmnapaToB 6€30NacHOCTU. B akcTpeManbHbIX CUTYyaLmUsx
TenepoHHas N MHTEPHET-CBA3b MOXET 6bITb OTK/IIOYEHA UM 3anpeLLleHa Klo4YeBbIM 1Lam,
OopraHu3aumsaM UM Bcem Mosib3oBaTeNsAM YCIyr cpasy 13-3a onaceHuii no nosoay
KOH}MKTA, NOAUTUNYECKMX 6ECNOoPSAKOB UAN APYTUX BOMPOCOB, CBA3aHHbIX C 6€30MacHOCTbIO.

FymMaHVTapHble OpraHn3aLmmn, Ncnosb3yloLume npefocTaBasieMble HA MECTHOM YPOBHE YCyru
ro/I0COBOW CBSA3W MW NepeAayn JaHHbIX, A0/IXKHbI BCErAa NUCXOAUTbL U3 TOTO, YTO MX



AeATeNbHOCTb MOXeT NOoABEPrHYTbCSA HAA30PY UM OTC/IeXMBATLCA B Il060e Bpems, 1
obecneynTb pesepBHble CUCTEMbI CBSI3M Ha Cy4vali OTKIOYeHUs IHTepHeTa Uan ronocoBoli
CBSI31 N0 KaKoW-1M60 npuymHe. HekoTopble MPaBUTENbCTBA XXECTKO OrpaHNYNBaOT
NCNONb30BaHNE BHELLHUX AW HE3aBUCUMbIX CPeACTB CBSI3U, TaKMX Kak pagmo nam
CMYTHMKOBAas CBAA3b, YTO OrPaHNYNBAET BO3MOXHOCTW 06ecneyeHmns pe3epBHbIX CPeACTB
CBSI31, KOTOPbIE MOTYT BapbMpPOBaTbCS OT MUCCUMN K MUCCUN.

Mo6unbHbie TennedpoHbl / faHHble

Mcnonb3oBaHve MOBUNBHbIX Teﬂeq)OHOB N MOBUNbHbIX AAHHbIX 6bICTpO CTaHOBUTCA
noBceMecTHbIM BO BCEM MUpe. BONbLUMHCTBO .I'IPO,D,EI7I 3HaKOMbI C perynsapHbIiM
NCMoJIb30BaHNEM MOBWU/IbHbIX Te.l'leq)OHOB 1 AAaHHbIX, NPY 3TOM CyLlecTByeT HeCKOJ1IbKO
aCneKkToB, O KOTOpPbIX CieayeT 3HaTb.

OnepaTopbi/npoBaiigepbl 6ecrnpoBogHON CBA3MN

MNpoBalipepbl 6ecnpoBoAHO CBA3M M 6€CNPOBOAHbLIX YC/IYT — 3TO KOMMNAHUN, KOTOpPble
HanpsMyto B3aUMOZENCTBYIOT C KAMeHTaMun A9 NpeAoCcTaBAeHnNs ycnyr 6ecnpoBoAHO
Mo6unbHOW cBA3M. becnpoBoAHO onepaTop YacTo ABASAETCA TOW Xe KOMMNaHuein, kKoTopas
onnayvymBaeT YCTaHOBKY 6eCcnpoBOAHO CeTH, OAHAKO HacTo NpoBafepbl apeHAyoT Uan bepyT
B JIN3MHT NONOCY MPONYCKaHUA Y BbiLLIeK COTOBOI CBA3M APYrNX KOMMNAHWA, YTO6bI YyBENNYNTD
CBOIi OXBaT.

OnepaTtop 6ecnpoBOAHO CBA3U, yUpeXAEeHHbI B 1H060 KOHKPETHOI CTpaHe, MMeeT TecHble
CBA3M C peryimpyroLwmMmMm opraHaMu, AeiCcTBYHOLMMM B paMKax HaLMOHaNbHbIX 3aKOHOB U
orpaHuU4eHUi Ha npegocTaB/eHVe 6ecnpoBOAHON CBA3U. B cBA3M C TeM, UTO B KaXKA0M cTpaHe
MOFYT CyLL,eCcTBOBaTb HE3HaUMTe/IbHble Pa3NnNyns B peryimpoBaHn 6ecnpoBogHON CBA3N NN
ee 1CnoIb30BaHUN, 06YC/IOB/IEHHbIE UCTOPUYECKUMU MU GUHAHCOBBLIMU MPUYMHaMW,
cneunduka ycnyr, npeAocTaBiseMbiX B KaXA0W CTpaHe, MOXET He3Ha4YNTes/IbHO OT/INYATLCA.
Kaxxabii onepaTtop 6ecrnpoBoHO CBA3W B CTpaHe OyAeT BeLaTb Ha HEMHOIO Pa3HbIX
yacToTax, UTobbl 06ecneyYnTb HaMMeHbLLMEe MOMeXN A/t CBOUX NHANBUAYAJIbHbIX CUTHANOB.
KOHKpeTHble «MHCTPYKLUM», coobLuatoLme TenedpoHy, Ha Kakoi UMeHHO YacToTe roBOpUTb,
noctynatoT oT SIM-KapTbl, NpeAOCTaBA€HHOW ONepaTopoM CBSA3W.

OnepaTop Mo6MNbLHOV BUpPTyanbHo ceTu cBa3zu (MVNO)

B nocnegHune rogpl HabnroAaeTCA POCT YMCNA TaK Ha3biBaeMbIX OMepaTopoB MO6UILHOMN
BUpTyanbHow ceTn cBa3n (MVNO — ot aHra. Mobile Virtual Network Operator). MVNO — 370
MO6U/IbHbIE MpoBalijepbl, KOTOpble pakTUUECKM He BAAEOT NAN He YNPaBAAIT Kakoi-1m6o
CO6CTBEHHOI ceTeBOW MHPPACTPYKTYPON, a ABAAIOTCA MO CyTU KOMMAaHUAMU, KOTOopble
npefocTaBAAOT YCAYrn ApYrm nposalijepam.

Mogens MVNO MoxeT nokasaTbCs aforM4Hoii: NaaTuTb KOMNaHUKW, KoTopas 3aTeM nNaaTuT
APYrov KoMnaHumM — nNpeacTaBAAETCs, YTO Takas Mojenb Bcerga Ao/KHa bbITb Jopoxe.
OpHako mogens MVNO nmeeT ceou npenmywiectsa: MVNO MoryT nokynath yciyru B
HECKOJ/IbKUMX CeTSX, BK/IKYas MeXXAyHapoHble CETH, HO MPpu 3TOM NPOA0/IKaTk NPefoCTaBNATb
nosb3oBaTensimMm eguHyto 6ecnepeboiinyto ycayry. MVNO Takke MOryT nokynaTtb nosaocy
nNponycKaHms 1 3¢pupHoe BpemMs ONTOM Y APYruX KPYMNHbIX onepaTopoB 1 NpojaBaTh
HebosbLUMe YaCcTU HECKO/IbKMM CTOPOHaM, KOTOpble He XenakT UK He B COCTOSHUW NNaTUTb
3a TPaANLIMOHHbIE KPYMHbIe NakKeTbl YCyr.

becn PoBOAHbIE NPOTOKOJbI



Havn6onee Wnpoko pacnpocTpaHeHHbI NPOTOKO 6eCnpoBOAHOV CBA3U
AN MO6UNbHBIX TenepoHoB. GSM 6bin pa3paboTaH EBponericknm

Fno6anbHas WNHCTUTYTOM CTaHAAPTOB 3/1IEKTPOCBA3N B KayecTBe MeToAa PaboThbl CO
cucreMa CTaHAapTamy BO MHOIMX CTpaHax EBponbI 1 € Tex Mop cTaj CTaH4apToM

mMo6unLHoM ANA 60/ILLUVHCTBA CTPaH BO BCEM MUpe.

cBsa3m (GSM)

GSM nerye Bcero naeHTneunumpyetcsa nocpeactsom SIM-kapT.

bonee cTapblin 1 MeHee pacrnpoCTpaHeHHbIi NPOTOKON 6ecnpoBoOAHON
CBA3K, BNepBble Co3AaHHbIl 40 N306peTeHNs coBpeMeHHOro MobubLHOro
TenedoHa. CDMA (o1 aHrn. Code-division multiple access) coctraBnset
MHOXECTBEHHBIN  vieHee 10% rno6anbHOM MOBUILHOI CBAZN.
AocTyn ¢
KOA0BbIM CDMA-Tene¢oHbl He ncnosb3yoT SIM-kapTbl B KayecTse cnocoba
pasgeneHvem noAakntoyeHns TenepoHa K onepatopy, ogHako MHorve CDMA-Tene¢poHbI
KaHanoB (CDMA) WUMeloT c/1oThl Ans SIM-kapT ana ucnonb3osaHus GSM. TenedpoHbl CDMA
JO/DKHBI 6bITh HEMoCcpeACTBEHHO 3anporpaMmmMmpoBaHbl A CBA3W C
ceTblo onepaTopa MobuUILHOW cBA3N, N YacTo TenedoHbl CDMA moryT
MCNoJib30BaTbCsA TOJIbKO AN OAHOMO NpoBalijepa.

GSM cTan 4OMUHMPYOLWMM CTaHAApTOM BO BceM Mupe. Ha 3ape komMepueckoli COTOBOW
CBSI3U orepaTopsbl NpogaBanu TesfiedpoHbl, paboTatoLlyie TOJIbKO Ha ONpeaeneHHoR YacToTe,
YTO CNOCO6CTBOBANO CHUXKEHWNIO CTOMMOCTH, MOCKONbKY TenlepOoHbI JONXKHbI 661N UMETb
TOJIbKO OANH KOMMNEKT aHTeHH. OHaKO 3TO NPMBOAW/IO K OFPAaHNYEHUIO NCNOJIb30BaHMs
TenedoHa oTAeNbHbIMU CETAMU U NPENATCTBOBAO KOHKYpeHUUK. Ipynnbl 3awMThl Npas
notpebuTeneil n pocT UCMOJIb30BaHVS TeNePpOHOB Ha MEXAYHAPOAHbIX PbIHKaX No6yanam
npoaaBaTb TefiepOoHbI, KOTOpble paboTatoT Ha BCEX MMERLLIMXCA YacToTax, AOCTYMHbIX HA
MOMEHT npoun3BoacTBa. CoBpeMeHHble COTOBbIE TeslepOoHbl MOTyT paboTaTb B CaMbIX Pa3HbIX
CeTsIX ONepaTopoB, a NosiB/ieHNe KPYNHbIX YHMKaNbHbIX 6peHA0B 1 TenedoHOB, NONyAsipHbIX
BO BCEM MUpE, TakXe NMoMoraeT noaaepXnBaTb CTaHAAPTU3aLUMIO NMPOU3BOACTBA.

Aaxe c TenepoHOM, CNOCOBHBIM NOAAEPXKMBaATb HECKOJIBKO YacTOT, ONepaTopbl BCe paBHO
WHOTAa NPoAalT 3a6/10KMPOBaHHbIe TeNedoHbl — 3TO 03HAYaeT, YTo TeslepoH
3anporpaMMu1poBaH Ha paboTy TOJIbKO B JaHHOI KOHKPETHOW ceTn onepatopa. O6bIUHO 3TO
060CHOBbLIBAETCS TEM, UTO OMepaTop CBA3N, BO3MOXHO, Cy6CUANPOBan CTOMMOCTb TenedpoHa
415 NoTpebuTens 1 Bo3MeLLaeT 3aTpaThbl 3a CUET eXXeMecsUHOl niaThl 3a 06CyXnBaHMe.
MpakTuka 610KMPOBKN TenedpoHOB CTAHOBUTCS BCE MEHee MOMNyAsPHOIA, 04HAKO OHa BCe eLle
MMeeT MeCTo BO MHOTUX MeCTax.

B HeKOTOpbIX KOHTEKCTax HeJ0CTaTOYHO MCNOMb30BaTh O4HOIO onepaTopa Mo6UIbHO CBA3N,
1 nosb3oBaTenn MOryT noxesnaTb UCMOb30BaThb ABa UM 6onee onepaTtopos. MHorve
MObunbHbIe TesiedpOHbI MOCTaBASAKTCA CO cIoTaMu Ans ABYX SIM-KapT uam MoryT agaxe nMmeTb
BO3MOXXHOCTb nogknto4veHus K cetam CDMA n GSM.

Mpro6peTast MO6GUNbHbIE TenedoHbl, FyMaHUTapPHbIE OpraHN3aLMn AONIXKHbI YYUTbIBATb
cnepytollee:

JomxeH nn 3ToT TenedoH paboTaTb B Apyrovi cTpaHe?

Hy>kHO I nogkntoyaTh 3TOT TenedoH K HeCKONbLKMM onepaTopam?

Hy>xHO nn 6yaeT pa3bnoknpoBaTb TenepoH nau oH 6yaeT paboTaTb € 110601 ceTbio?
WmeeT nn 3TOT TenedpoH BO3MOXHOCTb paboTaTk B Tex 06/1aCTaX, rae OH HeobxoAanm?



MoxoneHnsa MmobubHbIX TeNnedpoHoB

TexHonornu, cBA3aHHble C paboToN MOBUIBHOI CBA3W, PasfeneHbl Ha «NOKONEHUA» U
COKpaLLleHHO 0603HauvarTCcA 6YKBOI «G». DTO YaCTO cokpallaeTcs eLle 6onbLIe A0 YMCNa,
UTO6bl YMEHbLUNTb NyTaHuuy, Hanpumep, 3G, 4G, 5G n 1. 4.

HeT oHOIi KOHKPETHOW TEXHOAOMMM, KOTOPas COCTaB/ISIET «MOKOJIEHMEe», CKopee NoKosieHne
onpegenseTca psAOM MUHMMabHBIX CTaHAAPTOB, BKAOYas LWndpoBaHMe roJiocoBoi CBA3W,
CKOPOCTb NnepeAayv AaHHbIX U ornpeAeneHHble cneundurkaumy ansa gusaHa TenedoHa.
Kaxaoe HoBoe NokoJieHe MOBWJIbHO CBA3W CONPOBOXAAETCH HOBLIMIY MpoLLeccopamm n
HOBOW aHTEHHOW TeXHONOrnei, KoTopble MOTYT BbiTb HECOBMECTUMbI C NpeAbIAYLLMN
nokosieHMAMMN. Takum 06pa3om, Mo Mepe NosiBAEHNS HOBbIX MOKOJIEHUNIA MOBUITbHbIX
TenedpoHOB CTapble MO6U/IbHbIE YCTPOMCTBA, BEPOATHO, He O6yayT paboTaTb C HOBbIMM
ycnyramu.

Mo6wunbHble faHHblIe

NHTepHeT-cepBNC MOBW/IbHBIX OMepaToOpPOB CTas NOBCEMECTHLIM U efBa /I He 6onee BaXHbIM,
yem 06bIYHasA ronocoBas CBA3b. Te Xe orpaHMYeHVs Ha annapaTHoe obecneyeHue,
6ecnpoBOAHOV NPOTOKO, MOKOMEHWS, 6/IOKMPOBKY ONepaTopoB 1 obLee NOKPbITHE MO-
npeXxHeMy NMPUMeHSAITCSA K KOHKPETHbIM MO6UAbHBEIM NPUAoXKeHaM. Ecnv rymaHuTapHble
opraHmsaumuv NJaHMpyT NPUoOGPeCcTN MOBUIIbHbIE TOUKW JOCTYNA AW annapaTHble Ko4n,
OHW AO/KHbBI paccMaTpMBaTh BCe 06/1aCTV AeATeNbHOCTU B PAaBHOW CTEMeHu, Kak ecnv 6bl
peuyb LWna o MObUNLHOM TenedoHe.

Ha3zeMHble IMHUM CBA3U

TpaaAnLMOHHas Ha3eMHas CBA3b SABAAETCA O4HNM U3 CTapeiiLLmnX MeTOA0B 3/1eKTPOHHOI CBA3U
N No-NpeXHeMy UCNo/b3yeTcs B 'yMaHUTapHbIX KOHTeKcTax. CTauyioHapHast ro10coBas CBsi3b
obecrneymBaeTcs C NOMOLLBI GM3NUYECcKolr MHGPACTPYKTYpPbI, Kak NpaBuo, TenedoHHbIX
NINHWIA, NepeatoLLmxX CUrHabl N0 KPYNHbIM MeAHbIM NpoBoAaM. OTaefbHble AoMa 1 0bUCHI
nogko4atoTca K TenepoHHoM ceTn Yepes pusnyeckoe NogKItOHeHNE, 06bIUHO TpebytoLee OT
TenepoHHOro nposangepa npodpeccnoHanbHOM YCTaHOBKN B TOI UAn MHo ¢popme. TenedoHbl
C BblAeNEeHHbIMU HOMepamMu TenlepOHOB Ha3bIBAOTCSA «BblAENEHHBIMU TVHUAMUNY.

BecnpoBogHas cBSA3b 6bICTPO BbITECHAET MCNOJIb30BaHME GU3NYECKNX CTALMOHAPHbIX
Tene$poHOB, 0CO6E€HHO B TyMaHUTapPHbIX KOHTEKCTaX, rae ¢u3smyeckas cTaLoHapHas
TenedoHHas CBA3b, BO3MOXHO, BOO6LLE HeAoCTynHa. CTaunoHapHble TenedoHbl Takxe
noasep>keHbl GU3NYECKUM NOBPEXAEHUAM, N UX MOXET 6bITb C/IOXKHEE OTPEMOHTUPOBATD.
MHorure areHTCTBa, BO3MOXHO, 3aX0TAT MCMNO/b30BaTh CTaLlMOHapHble TeslepOHbl, MOTOMY UTO
OHW, BEPOSATHO, AeLUeB/e U NpeAnaratoT cneunanm3rvpoBaHHy NoAAepXXKy 6u3Heca. Beibop B
NoNb3y CTaLMOHAPHOrO BbieNIeHHOro TefiepoHa 3aBUCUT OT KaXKAOro areHTCTBa, 04HaKo
pekoMeHAyeTCs Bceraa UMeTb pe3epBHble CUCTEMbI CBSI3U, YTO6bl M36exaTb Npo6siem B
cnyyae OTK/IIOUYEHUS OAHOW CUCTEMBI.

NHTepHeT-cepBuC

WHTepHeT-npoBaiiaep (ISP) — ato ntoboi noctaBuk VIHTepHeTa B to60M dopmaTe, 04HaAKO
TepmuH ISP (ot aHrn. Internet Service Provider) 06b14HO TecHO cBsi3aH ¢ VIHTepHeTOM,
npefocTaBNSeMbIM Ha3eMHbIMU KOMMAaHUAMW BHYTPU CTpaHbl. TPagNLMOHHO NHTEepHeT-
nposangepbl NpefocTaBnsAnnN focTyn B IHTepHeT No TeniepOHHbLIM INHNAM, OAHAKO B
HacToslLLiee BpeMs CyLLieCTBYeT LUMPOKNIA CNeKTP pa3nyHbIX MeTOA0B NpeAocTaBieHNs



Aoctyna B VIHTepHeT B GUKCMPOBaHHOM MeCTOMNOJIOXKEeHU U, BK/IKOYasa TenedoH, kabenb,
ONTOBOJIOKOHHbIV Kabenb 1 gaxe 6ecnpoBogHyto CBA3b. [10 Mepe pocTa NonyaspHoOCTY
MOB6WIEHOW CBSA3U, METOAbI N XapakTep NHTEPHET-YCNyr, NpejocTaBaseMbIX NpoBalijepamu,
Hayanu cMeLwmBaTbCsa C APYrMMn GopMamMm MOBUNLHO CBA3N.

Io6anbHas nHdpacTpykTypa VIHTepHEeTa Ype3BblUaliHO C/I0XHa U NOCTOSIHHO pa3BuBaeTcs. B
CaMOM LLUMPOKOM CMbIC/1€ MECTHbIE NOCTaBLUMKW ycnyr VIHTepHeTa ciyXaT CBA3YOLWMM 3BEHOM
MeXAy ycnyramu v KOHTEHTOM, pasMeLLeHHbIMY rMaBHbIM 06pa3oM 3a npegenamMm CTpaHbl
OCYLLIeCTB/IEHUS AesiTeNbHOCTU. O6LUMe KOHLEeNUUn NpefocTaBieHnst UHTEPHET-YCyr:

IP-agpec - kaxaoe BblUNCINTENIbHOE YCTPOKCTBO, MOAK/IIOUEHHOE K VIHTepHEeTy, MeeT Tak
Ha3blBaeMbIli IP-agpec, cokpawieHHo oT aHr. Internet Protocol Address.

Be6-cepBepbl -Be6-cepBUCHI, TakMe Kak BEB-CaiTbl N NPUIOXKEHUS, pa3MeLLLatoTCs Ha KPYMHbIX
cepBepax — KOMMbIOTEpax, KOTOpbIE XPaHAT AaHHbIe 1 OTBEYAtOT Ha MOCTynarLLme 3anpockl.
CepBepbl nmetoT IP-aapeca, Kak U NepcoHanbHble KOMNbOTepPbl. CepBepbl BE6-XOCTUHIA MOTyT
HaXOAUTbLCS UM He HaXOAUTbLCA B TOW XKe CTpaHe, UTo 1 L0, UCMOb3yHoLLee CEPBUC,
pa3MeLlaemblii Ha cepBepe. MHOrve KpymnHble KOMNaHUM Havanu pasmeLlaTb 6obLioe
KOMIMYECTBO YC/yTr B OAHOM UAN HECKONBKUX MECTOMOJIOXEHMWSX MO BCEMY MUPY.

URL-agpec - nms Beb-cainta (npumep: www.logcluster.org) onpeaensercst kak
YHNOMLUMPOBaHHbIN yKa3aTenb pecypcos (URL-agpeca). URL-agpeca — 370 TO, UTO
60NbLUMHCTBO NtoAel 06bIYHO MOHVMAIOT KakK agpeca Be6-calToB.

DNS - cneuymanmsnpoBaHHble cepBepsbl, HasbiBaemble DNS-cepsepamu (Domain Name Servers)
— 3TO cepBepbl, KOTOpble cofep>KaT KoY K Mpeobpa3oBaHMUIO TOro, YTo Mbl 3HaeM kak URL-
ajpeca, B yHMKanbHble IP-agpeca yaaneHHbIX cepBepoB. DNS-cepBepbl MOTyT Kak
KOHTPO/INPOBATbLCA, TaK M He KOHTPOAMPOBATLCA MHTEPHET-NPoBaligepamMun B onpejeseHHoM
cTpaHe.

MecTHble MHTepHeT-NpoBaiAepbl UMEIT CTUMY/bI NN CAEPXKMBAIOLLME MHCTPYMEHTbI AN
nprvopuTesaunn nam 6J10KMpoBaHUs onpejesieHHoro Tpadpuka. MHorvie MecTHble 3aKOoHbI
3anpeLatoT onpeaeneHHble BUAbl KOHTEHTA MO Ky/IbTYPHbLIM U NOIUTUYECKM
coobpaxkeHnsaM. Kpome Toro, cnaboe mecTHoe perynvMpoBaHue MoXeT NPpMBEeCTU K TOMY, UTO
YacTHble NHTepHeT-NpoBalijepbl 6yAyT oTAaBaTb NpeAnoYTeHNEe OA4HUM KOMMAHUSAM Uan
ycnyram nepej ApyrumMu, UCKOUNTENBHO B pe3ynbTaTe CroBOpa UM aHTUKOHKYPEHTHO
NpakTuKu. NHTepHeT-NpoBaiaepbl MMeT BO3MOXHOCTb JOBOJIbHO /1erko ¢puabTpoBaTb UK
6/10KMpoBaTh BE6-CaliTbl, 0CO6EHHO eC/I OHU YNPaBAAT CBOUMU cO6CTBEHHbIMU DNS-
cepBepamu.

becnpoBogHas cBA3b

3HaumUTeNbHas 1 PacTyLlas YacTb KOMMYHUKALWUOHHbIX TEXHOJIOTUIA CTAaHOBUTCS
6ecnpoBogHoii. Mo Mmepe Toro Kak Bce 6onblLue 1 60/bLLe NPOLLEeCCOB CTaHOBATCA
6ecrnpoBOAHbIMU, CIOXXHEE CTAHOBUTCS OKPYXXaroLas Ux MHGpacTpykTypa. MoHMMaHVe OCHOB
6ecnpoBOAHOM CBA3M CTAHOBUTCA BaXKHbIM AN CPeAHEero nosb3oBaTens.

DNeKTPOMarHUTHoe usnydyeHue

Bce ¢popmbl 6eCNPOBOAHO CBA3M 3aBUCAT OT TOFO, UTO U3BECTHO KaK «3/IEKTPOMAarHUTHoOe
n3nyyeHmne». INeKTPOMarHUTHoe U3Ny4YeHne OTHOCUTCS K BOJIHAM SHEPrn B
3/1eKTPOMAarHNTHOM MoJie, KOTOPble HeCyT (MHOrAa NCNONb3YeTCsl TEPMUH «PacrpoOCTPaHSAIOT»)
3/1eKTPOMArHUTHYO SHEPIUI0 U3/YyYEHNsI B TPEXMEPHOM MPOCTPaHCTBe. XOTH TePMUH


https://logcluster.org/

«pagnauna» nmeet HeratTMBHyHO KOHHOTaUMO B 06bIYHOM yI'IOTpe6l'IEHI/IVI, B AdHHOM
KOHTEKCTe 3TOT TEPMUH NPOCTO Nogpa3ymMmeBaeT, UTo OAHOTO‘-Ie‘-IHbII‘/'I NCTOYHWK Bblgenaetr —
Nnn «n3ny4vaeT» — 3Hepruto. 3116KTp0MaFHVITHOE n3nyyeHme He o6s3aTenbHO BpeaHO AnA
yesioBeka, 0qHaKo Ha onpegesieHHbIX 4YaCToTaX N B HEKOTOPbIX KOJIMYECTBAX OHO MOXXeT
npeacTtaBiATb ONAaCHOCTb.

Ha6mop,aTenm BOCNPUHNMAKOT INNIEKTPOMAarHMTHOE N3syvyeHme B pas3/iMvHbIX ¢opmaTax; KakK
PaAnoOBOJIHbI, TaK N CBETOBbIE€ BOJIHbI ABNAKOTCA q>opma|v||/| 3/1EKTPOMArHUTHOro n3ny4vyeHus,
OHN NPOCTO NMEKT pa3Hble AJIMHBI BOJIH 1 NoNaAakoT B pa3Hble YaCTu CcnekTpa.

Budumweiii ceem PaduoeonHsi
10° nm 10% nm 1 nm 10° nm 10° nm Tm 10°m
| | | | | | |
| | I I | | [ | I I I
10*Hz 102 Hz 10%*®Hz 10"™®Hz 10®Hz ¢ 102 Hz 1092 Hz 108 Hz 10° Hz 10 Hz 102 Hz

B BakyyMe BCe 3/1eKTPOMArHUTHOE U3JTyveHne PacrnpoCTPaHSAETCs C OAVHAKOBOW CKOPOCTbIO —
CKOPOCTbIO cBeTa. 1o Mepe TOro Kak 3/1IeKTPOMarHUTHbIE BOJIHbI MPOXOAAT Yepes pas/inyHble
BeLLecTBa, X CKOPOCTb U/UAN CNOCOBHOCTL K Nepesayve HauMHaeT MeHSATbCSA B 3aBUCMMOCTU
OT CBOVCTB GU3NUECKOr0 BELLECTBA U AJINHbI BOSIHbI CAMOIO 3/1IEKTPOMArHUTHOIO U3yYeHus.
Hanpuvmep, 1 cBeT, U PaANOBOJIHbI CNOCO6HbLI MPOXOANTL Yepe3 3eMHYH aTMocdepy, B TO
BpeMsl Kak Yepes CTeHbl 34aHNs1 MOTYT MPOXOAUTb TOJIbKO PaAVIOBOJIHbI, MOCKOJIbKY CBET
OoTpaXkaeTcsl OT TBepPAbIX KOHCTPYKLUMIA. B nto60ii cnTyaumu, Korga snekTpoMarHuTHoe
n3nyyeHue B3aUMOAeNCTBYeT C 110601 popMoii BelLecTBa, N31yyeHne Bcerga Tepsiet, no
KpaliHel Mepe, YacTb CBOEN CUJbI, MOCKObKY 31€KTPOMarHUTHbIE BOJIHbI B3aMOAENCTBYHOT C
MoJiIeKy/lamMmu caMmoro ¢pr3n4ecKoro BeLLecTBa.

AnuHa BOJIHbI 1 YacToTa

B 31€KTPOMarHUTHOM U3/Ty4eHUN CYLLECTBYET NpsiMas 3aBUCMMOCTb MEXAY SHepruei,

ANVIHO BOJIHbI M YacTOTOW. YeM Kopoue A/IHA BOJIHbI, TEM KOpoUe Neproj Mmexay nmkamu
ZBYX BOJIH. [10CKO/IbKY BCE 3/1IeKTPOMAarHMTHOE N3/TyYeHne pacnpoCcTpaHseTcs ¢ 04NHaKOBOM
CKOPOCTbHO, MO Mepe YMeHbLUEHMWS ANVIHbI BOJSIHbI OTHOCKTEJIbHAs YacToTa BOJIHbI
YBE/INUNBAETCSA, TakK KaK Mepuos Mexxay nmkamMm AByx BoJIH CTAaHOBUTCA Kopoue. Mo Mepe
yBe/IMYEHNS HacTOTbl 3@ TOT XKe Nepuoj BpeMeH nepesaeTcs 60/bLUe SHEPrin, YTo 03Ha4aerT,
uTO 60JIee KOPOTKUE AJINHbI BOJIH C 60Jiee BbICOKVMMU HYacTOTaMu NpeacTaBnsioTcs 6onee
HaCbILWEHHBIMU 3HEPTrUEe NpY NprYieMe B OTHOCUTENBHO BbIFO4HOM TOUKE.

KopoTkue BosHbI [ANViHHbIE BOJIHbI
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Pa3mMep/KOHCTPYKLMA aHTEHHbI

MockoNbKy CyLLecTByeT NpsiMas 3aBUCMMOCTb MeXAY AIMHO BOJHbI, YaCTOTOW BOJIHbI U
3Heprve BoJIHbI, CyLLEeCTBYET TakxKe NPsiMasi Koppensums Mexay A/IMHON BO/IHbI 1 pa3MepoMm
Heo6XoAVMOli aHTeHHbI ANA Nnepegayn/nprvema curHana. MpakTnyecky 3To 03HaYaeT, YTo YeMm
BblLLIe YACTOTa CUTHaNa, TeM MeHbLUEe J0/KHa 6bITb NMPUHUMAIOLLAA aHTEHHA, U3 Yero cregyerT,
YTO ANS PAANOBOJTH HU3KOW YacToThbl NepeaYyn NoTpebyoTca aHTeHHbl 3HAUNTENbHO
6onbluero pasmepa. Ans ryMaHUTapHbIX OpraHmnsauuii cyLecTByoT peasibHble KOMIPOMMCChI
MeXzy None3HOCTbIO ornpesesIeHHOro Anana3oHa nepeaaym n Tem, Hackosibko 601bLLINM
MOXeT 6bITb UX pagronpueMHoe o6opysoBaHMe.

PacnpocTpaHeHue paguocurHana

CKOpOCTb pacrnpocTpaHeHWs onpeaenseTcs Kak Bpemsi, He06XoAMMOe ANl TOro, UTo6bl 0AVH
3/1IEMEHT NepemMecTuscs B Apyroii. CKOpoCTb pacnpoCcTpaHeHUs pajMoCcuUrHana B Bakyyme —
3TO CKOPOCTb CBETA, U Ha 3Ty CKOPOCTb MOXHO MOBAUATL, MPOAAA Yepes pas/inyHble
npo3spayHble NN NoAYyNpo3payHble cpeabl.

Kpome Toro, NnockosibkKy passivyHble A/INHbI BOJIH 3/1IEKTPOMArHUTHOIo N31y4vYeHNs NpoxoaaT
yepes N6y NPO3payHylo Cpeay, CyLLLeCcTBYIOT TOHKME U OYeHb cneunduryeckme cnocobbl nx
M3MEHEHUS UM B3aUMOJAEACTBUA C AaHHOV Cpefoii, KOTopble peryanpyoTcs pasinyHbiMuy
dakTopamu. Korga peyb nget 06 NCnosib3oBaHNU pagno- AN MUKPOBOTHOBbIX CUTHAJIOB B
aTMocdepe 3emMn, CyLLLEeCTBYIOT PEXUMbI PAclpPOCTPaHEHNS, KOTOpbIe BAUSIOT Ha CBSA3b.

PacnpoctpaHeHue IMHUU BUSUPOBAHUSA - 03HAYaeT, YTO PajNOCUTHaNbI MOTYT 6bITb
yCreLwHo NPUHATLI 1 NepeAaHbl TOJIbKO B TOM Cayyae, ec/in HeT KPYrnHOro obbekTa,
610KMpytoLEero NyTb Mexay HUMW. PacnpocTpaHeHne NMHUM BUSUPOBaHUA He O3Ha4aeT, yYTo
M nepegaTymnk, U NPUEMHUK JO/DKHbI MMeTb BO3MOXHOCTbL GU3nYeckn BUaeTb Apyr Agpyra —
Hanpumep, CNYTHUK Ha opbuTe 3emMan — 1N He 03HaYvaeT Takxe, YTOo MeXJy ABYMS 06bekTamu
JO/KHO BbITb MOJIHOCTLIO OTKPbLITOE NPOCTPAHCTBO, HaNpumep, pagunoctaHumnsa OBY,
pa6oTaroLas BHyTPY KOHCTPYKLUN € pagmonpo3payvyHbiMu cTeHaMW. PacnpocTpaHeHune INHUN
NPSMOM BUAMMOCTU BaXXHO MOTOMY, UTO XO/IMbI, KPYMHbIE COOPY>XXEHUS U AaXe KPpUBU3HA
3eMn orpaHNYMBAaOT PaccToAHME, Ha KOTOPOe MOXET pacrnpoCcTpaHATbLCA CUrHan B npejenax
npsmori BuaMmMocTu. bonblnHcTBO ycTpoiicte OBY (YKB)/YBY 1 MMKPOBOAIHOBOW pajMoCcBSA3n
orpaHu4eHbl JaHHbIM NYTEM PacrpocTpaHeHus.

PacnpocTpaHeHue 3eMHbIX BOJIH - Pa/IN0BOJIHbI MOTYT PacnpPOCTPaHATLCA C UCNO/Ib30BaHNEM
TaK Ha3blBaeMbIX 3€MHbIX WIN «NOBEPXHOCTHbIX BOJ/IH». PacnpocTpaHeHe 3eMHbIX BOJIH
BK/ItOYaeT B cebs1 paAn0BOJIHbI, ABUXYLLMECS BAOJb MOBEPXHOCTM 3eMAN 1 OTpakatoLmecs oT
TBEPAbIX CTPYKTYP, TAKMUX KaK X0J/iMbl nnu 3aaHusa. Ceasb OBY (YKB) n YBY moxeT HeMHoro
BbINrpaTh OT pacnpocTpaHeHMs 3eMHbIX BOJIH, HO, KaK NpaBuo, ToNbko 6onee



BbICOKOYaCTOTHbI€ CUTHAJIbl BbIUTPbIBAKOT OT PAaCNpPOCTPaHEHNA 3€MHbIX BOJIH.

PacnpocTpaHeHMe NpoCcTPaHCTBEHHOrO Jiyya - BU-pagmoBonHbl B atMmocdepe 3emnum
pacnpocTPaHAIOTCA C UCMOoIb30BaHNEM MPOCTPAHCTBEHHOIO Siyya UM «NPOMycKaroLLero»
pacnpocTpaHeHuns. PacnpocTpaHeHne NpoCcTpaHCTBEHHOrOo Jlyya No3BOSIET CUTHaNaM,
nepegaBsaemMbIiM Ha BY, oTpaxaTbcs OT 3eMHO MoHocdepbl U KoebaTbCA B 3€MHOM
aTMocdepe Aaneko 3a ropn3oHTOM. [poCTpaHCTBEHHbIE NyYM MOTYT orMbaTb KPUBU3HY
3eMHOI MOBEPXHOCTW, MHOTAa Ha 60/bLUMe PacCTOAHMSA, O4HAKO Ha PacCTOAHUA BAMseT
CNOXHbIV pajg $aKkTOPOB OKPY>KatoLen cpeabl.

Ha npakTunke BeCb CNEKTP PaANOBOIH B3aUMOAENCTBYET C OKpY>KatoLLer nx cpesoi MHOrMMI
pa3nnyHbIMK cnocobamu, TO ecTb BO3MOXHbI HECKOIbKO $OpM pacnpocTpaHeHus.

e [lornoweHue - paAnoBOJIHbI MOrNOLAOTCA U HENTPaNN3yTCa 601bLUNMU
CTaLMOHaPHBIMWN 06 beKTaMU, TaKUMU KaK 3JaHUS.

e [lpenomneHue - Npy NPOXOXAEHNN PajMOBOJH Yepes Nto6yLo cpesy pasnnyHoi
NNOTHOCTU UX XOA MOXET BbITb U3MEHEH.

e OTpa)keHue - Paj1oBO/IHbI OTPAXaOTCA OT CTaLMOHaPHbIX NN TBEPAbIX 06bEKTOB,
nocbiNas CUrHanabl B HOBOM Harnpas/ieHUW.

e indpakums - TeHAeHUNS PaANOBOH OrMbaThb KPYMnHble 06 beKTbI MPU MPOXOXKAEHNN
Haj 06'beKTaMU1 AN BOKPYT HUX.

COBOKYMHOCTb TaKVX Pa3nnyHbIX 3¢ PeKTOB CO34al0T TO, UTO U3BECTHO Kak MHOro/lyYeBoe
pacnpocTpaHeHne. MHorony4eBoe pacnpocTpaHeHne NpakTUyYeckn NpMBOAUT K TOMY, UTO
CUTHaNbl NPUHMMAIOTCS ClyYalriHbIM UKW HenoceoBaTeIbHbIM 06pa3oM. BoT novemy
MOLLHOCTb CMFHaAa MOXET 6bITb YBE/IMUEHA UIN YMEHbLLEHa NyTeM NepemMeLLeHmns Ha 0gMH
WN HECKO/IbKO METPOB B TOM WU/ MIHOM HamnpaB/iEHNU, YTO MOXET CO34aTb MEPTBbIE 30HbI
ANS PafnoCBA3N.

CnyTHUKOBAasA CBSA3b

Hannune cnyTHNKOBOW CBA3W U JOCTYN K HEN HEYKIOHHO POCAN B TeUeHMe NocnegHnx
HECKONBbKUX AECATUIETUI, N XOTS UMC/I0 NPOBAAEPOB 1 LUMPOKAst AOCTYNHOCTb HAa3EMHBbIX
WK JIOKASIN30BaHHbIX MHTEPHET-NPOBANAEPOB 1 NOCTABLUVKOB F0JIOCOBBIX YC/YT PE3KO
BO3POC/IN 33 NOCNegHNE AeCATUNETUS, TYMaHUTapHble OpraHn3aumn no-npexxHemy B
3HAUNTENbHOW CTEMEeHW 3aBUCAT OT CMYTHUKOBOI CBA3U B Pa3/INYHbIX KOHTEKCTaX.

TexHn4yeckue acnekThbl CI'IYTHI/IKOBOVI cBA3N

HauuoHanbHble HOpMaTUBHbIEe Tpe6oBaHUA

HecmoTpsi Ha TO, YTO CMYTHUKOBbIE CUTHa bl TEOPETUYECKN MOTYT MPUHMMATBLCS B JIO60M
MecTe B 30He MOKPbITUA CNYTHNKA, MO-NPeXHeMy CyLLeCTBYIOT HaLMOoHa bHble NpaBuaa n
HopMaTMBHbIE TPe6OBaHWS, peryvpytoLe NCnoab3oBaHne CNyTHUKOBOW CBA3W B Pa3HbIX
cTpaHax. HekoTopble cTpaHbl MOTyT Tpe60oBaThb creunanbHbIX TNLEH3UI U perucTpauumn ans
NCNoNb30BaHUSA CMYTHUKOBOro 060pyA0BaHUS, B TO BpeMs Kak Apyrue cTpaHbl MOryT
MONHOCTBIO 3anNpeTUTb Takoe obopyaoBaHMe. MHOrve NPaBUTeNIbCTBA MMEIOT TeCHbIe CBA3U C
MeCTHbIMU TeNeKOMMYHUKaLMOHHBIMM NpoBalisjepamu, YTo NO3BONSET UM OTC/IEXUBATL U
KOHTPO/INPOBAaTb rOJIOCOBO U UHTEPHET-TPAadUK — YCTPOACTBA CNYTHUKOBOW CBA3N MOTYT U
PaKTMUecKn 06X0AAT MHOTME N3 3TUX MeXaHU3MOB KOHTpoAs. HekoTopble rocysapcrsa
AO0MyCKalT NCNOoNb30BaHVe onpesesieHHOro o60pyA0BaHNSA CNYTHUKOBOW CBA3W, HO TpebytoT
YCTaHOBKM AOMO/IHUTENbHbIX annapaTHbIX CPeACTB B MECTe HaX0XAeHWs NoNb3oBaTens Ans



Hagnexawiero MOHUTOPUHra A4eATe/IbHOCTW.

Mpexxae yem nprobpeTaTb, UMNOPTUPOBATL, MCMOJIL30BaTb UK NPOAaBaTb Kakoe-Nnbo
obopypaoBaHuMe CYyTHMKOBOM CBA3W, TYMaHUTapHble OpraHmn3aumn J0KHbI N3YUNTb U NMOHATL
MeCTHble HOpMaTMBHbIe TpeboBaHUSA. HecobntogeHne Npasua MOXeT NoBfeYb 3a cobon
CypOBble HaKa3aHus.

3apepxka

3ano3gaHue BoO BpeMeHU MexX Ay OTNpaBKol CUrHana uian naketa nHopmMaumm n nx
nony4vyeHmeM Ha3blBaeTCs «3aAep>KKOM» B TepMUHAX NMHPOPMALIMOHHO-KOMMYHMKaLIMOHHbIX
TexHonorunii (MKT). 3agep>kka — 370 TO, UTO BAMSET Ha Bce GOPMbl SNEKTPOHHOI CBA3N,
0/lHaKO 3TO 0CO6EeHHO CKa3bliBaeTCA Ha MOJib30BaTeNAX CNYTHMKOBOW CBA3U. PaccTosHMs,
npucyLme cnyTHNKOBOW CBA3W, N TUMbI CYLLeCTBYOLLE MHPPACTPYKTYpPbI CBA3M AN1S
noAAepPXKN CNyTHNKOBOM CBA3M MOTYT NPUBOAUTL K JOBOJ/ILHO BbICOKMM YPOBHSIM 3a4€pXKKN
MeXy nonb3oBaTensiMn. 3To 0co6eHHO 3aMeTHO NP rosI0COBOI CBA3U MO CMYTHUKOBOMY
TenedoHy nnn coeguHeHunto VOIP - nonb3oBaTenm, ckopee Bcero, CTONKHYTCA C HEKOTOPOW
dbopmMoii 3aep>XKKu 06paTHOI CBSA3U M A0/HKHbI 6YAyT COOTBETCTBYIOLMM 06pa3om
CKOppeKTMpoBaTb CBOW CTUAN OBLLIEeHNS.

POoKyC aHTEeHHbI

yCTp0I7ICTBa CI'IyTHI/IKOBOI\/’I CBA3U MOryT NCMNOJ1Ib30BaTb KaK TaK Ha3bliBaeMble
«BCeHanpaB/sieHHble», TaK N «04HOHanpaBneHHbI€» aHTEHHDbI.

e BceHanpaB/ieHHas - aHTeHHa He 06A3aTeIbHO A0/IXKHA 6bITb CNeuManbHO HanpaBneHa u
MOXeT NoCblNaTb/NMPUHMMATL CUFHaNbI B 11060 opreHTauum.

e OAHOHaNpaB/IEHHAA - aHTEHHA MOXET MOCbINaTh N MPUHUMATb CUTHabl TONILKO B
OZHOM HamnpaBAeHUMN U JO/KHA 6bITb HaNpaB/ieHa HEMOCPEACTBEHHO Ha CMYTHUK.
OZHOHanpae/feHHble aHTEHHbI, KaK MPaBUIO, NCNO/b3YHTCA AN 60nee CUMbHbIX
CUTHanoB.

AHTeHHa, ncnonbsyemMasa KaXkabiMm yCTpOI7ICTBOM, 3aBUCAT OT XapakTepa yCTpOIZCTBa nee
nosmunmm No OTHOLLEHUIO K CMYTHUKY.

ToueuHsble nyun

B npouecce obecneyeHmns CBA3U C 3eMsiel CMNYTHUKN NCNOJIb3YKOT pa3/INnyHbl€ aHTE€HHbI A/1A
nepegaynm n npnemMma CUrHanaoB onpepeneHHbIX 4acToT. UT06bI nydwle KOHTpoanmpoBaThb
KOHKpPETHbIe pal7IOHbI, OGCHy)KVIBaEMbIe CNYTHNKaMW, N1 KOMMNEHCPOBaATb NOoTeHUMa/lbHbIEe
OTKa3bl OGOpyAOBaHVIﬂ, MHOIrme CNyTHUKM CBA3UN UCMOJIb3YHT TaK Ha3biBaeMble «TOYEYHbIe
nyun».

Korga ncnonb3yeTcsi TOYEUHbIN NyYy, CNYTHUK pa3byBaeT CUrHaa Ha MHOXECTBO HE60/IbLLIMNX
reorpadunyeckn oxBaTbiBaeMbIX 30H. HYacTO 3TW TOUEYHbIe y4n HaNpPsSMYyHO COOTBETCTBYIOT
¢un3nyeckm annapaTHbIM KOMMNOHEHTaM, TakKMM Kak NpPoLEeccopbl, OTAEbHbIE KOMMOHEHTbI
aHTeHHbI NN Apyrue oTAenbHble GYHKLMK. B 60nbLUMHCTBE ClyyaeB, XOTa cneymanbHble
TOYeYHble SIy4n NO3BONAIOT NOCTaBLUMKaM CMYTHUKOBOW CBA3M yBeNINYNBATb NI YMeHbLUaTb
MPOMNYCKHYI CNOCO6HOCTb, AOCTYMHYIO B PaMKaX KOHKPETHbIX TOYEUHbIX JIyYeid, OHW TakxXe
OrpaHNYMBAOT MaKCUMasbHYH MPOMYCKHY CNOCO6HOCTb Ha TOYEUHbIN nyy. pyrumu
cnoBamu, MakCMManbHbI/ BbIBOA AaHHbIX, 06ecrnevnBaoLwmii GyHKLNOHNPOBaHMe BCEro
CMYTHMKA, He BCerja MOXeT NUCMOo/Ib30BaTbCs TO/IbKO B OAHOM MeCTOMONOXEHUN.

Mpumep: ToueuHsle nyumn PeanbHbliA OXBaT TOUeUyHoro ny4ya - MHmapcar



MoHMMaHMe oxBaTa TOYEUHbIM JIyHOM BaXKHO A1 TYMaHUTapHbIX OpraHmn3aLnii,
NCMNONb3YIOLMX CNYTHUKOBYHO CBA3b. 3a4acTyto B Neproj nocne CTUXUMHBbIX 6eACTBUI Nnn B
CNOXKHbIX YUpe3BblYaliHbIX CUTYaUMAX MHOFME ryMaHUTapHble OpraHn3aummn pasMeLLatoTcs B
OZHVX 1 TeX Xe ropoAax 1 Komnaekcax. B cntyauusix, korga 60nbLWLMHCTBO UIY BCE YUACTHUKN
MbITATCA NONYYMUTb AOCTYN K OAHOW 1 TOW Xe cnyxbe CnyTHNKOBOW CBA3U OAHOBPEMEHHO,
OHW MOTYT Meperpy3nTb NPOMNYCKHYI CMOCO6HOCTb AaHHOI0 KOHKPETHOro TOYEYHOro Jlyya.
MIMeHHO No3ToMmy, Aaxke el TONbKO OAVH MW HECKOJIbKO YeNoBeK MCNOJb3YT FoN0C Un
JAaHHble BHYTPW Ballero KoMriekca, cMcTeMa Bce eLle MoXeT paboTaTb MeAIeHHO - BCe BaLLM
coceAn MOryT enaTb OAHO U TO XKe O4HOBPEMEHHO.

CoOTHOLUEeHMEe MaKCMMAaJIbHOIo KOJIYecTBa NoJjib3oBaTesier K LMpuHe
nosochbl

CoOoTHOLLEHVEe MaKCUManbHOrO KOAMYecTBa NoJib3oBaTenei K LUMPUHE NOA0ChI B 06bIYHbIX
TepMMHAaX CeTN OTHOCUTCA K COOTHOLUEHMIO MOTeHLabHOM NPOMNYCKHOWM CNOCO6HOCTU ceTn
Nno cpaBHeHUIO € GaKTUYECKUM NCMOJIb30BaHNeM ceTn. OfHaKo B MUpe CMYTHUKOBOW CBA3N
COOTHOLLUEHME MaKCMMalbHOro KoJimyecTsa Nosb3oBaTteseli K LUMPUHe Noaockl NpUHUMaeT
COBepLUEHHO HOBbI KOHTeKCT. COOTHOLLEHMe MakKCMMaslbHOro KoJInyecTea nosb3oBarteneii K
LUMPVIHE MON0ChI OTHOCUTCA K KONMYECTBY OTAeNbHbIX 6330BbIX CTaHLMIA, KOTOPbIE
NCNONbL3YHOT OJHO 1 TO XKe COeMHEHNE N OUH N TOT XXe KaHal ofAHOBpeMeHHO. KoapdunumeHT
8:1 byAeT 03HauyaTb, UTO K CMYTHUKY OJHOBPEMEHHO MOAK/IIOYAI0TCA BOCEMb 6a30BbIX
CTaHUMI, 1 ntobas opraHM3aums, UCNosb3yloLas KOHTPaKT ¢ koaddunumeHTom 8:1, A0KHA
6bITb FOTOBA AeNNTBLCA NOMOCOV NPOMYCKaHMA C CEMbIO APYTMMMW OpPraHn3aunsaMm B 10601
MOMEHT BpeMeHW.

B ycnoBumsix ryMaHMTapHOro pearmpoBaHUA COOTHOLLEHE MaKCMMabHOro KoanmyecTsa
nosib3oBaTenei K LUMPUHE N0A0Ckl MOXeT 6bICTPO Bbi3BaTb Npo6aeMbl. [OCKONbKY MHOFUe
OopraHu3aLunm okKasbIBalTCs B CUTyaumm 6eACTBUSA, 3a4acTyo 6e3 Kakor-nnbo apyroii
bYHKUMOHMpYoLLEein MHPPaCTPYKTYpPbI CBA3M, YNC/I0 OpraHM3auuii, OAHOBPEMEHHO
NCNOJIb3YHOLMX CETb CNMYTHUKOBOW CBA3M, MOXET 6bICTPO YBENNYNTLCS, 0COBEHHO 3TO
KacaeTcs MHTepHeT-ycnyr. MHorve npoBaiigepbl CNyTHUKOBOW CBA3M MOTYT npegnaraTb
WHAMBUAYaNbHbIE NaKeTbl, KOTOPble rapaHTUPYIOT 60/1ee HN3KMe COOTHOLLEHNS
MaKCMMaJlbHOro KoiMyecTBa Nonb3oBaTesiel K LUMPUHE NO0Chl, OfHAKO Takme nakeTbl, Kak
npaBwno, ABNAt0TCcA 6onee goporumu. NaaHMpys Ncnosb3oBaHVe YCTPOMCTBA CMYTHNKOBON
CBA3W, CNiefyeT BCe NpegycMaTpmBaTh 3apaHee 1 NOHUMaTb NpejnonaraemMmoe NcnonbL3oBaHmne
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ycTpoiicTBa. ByaeT m aTo ycTPOCTBO NCNONL30BaTLCA A/ NOBCEAHEBHOMO NCMO/Ib30BaHNSA B
pavioHax, rae obbluHas TenedpoHHas CBA3b NN AOCTYN B IHTepHeT HecTabunbHbI? nn gaHHoe
YCTPOWCTBO 6yAeT UCMOJIb30BaThbCA B KauecTBe OCHOBHOW TOUKM AOCTYNa A1 HECKObKMNX
OCHOBHbIX MOJib30BaTes1el, BaXKHbIX AJ151 OCYLLLeCTB/IeHNS AeATeNbHOCTU? ECnm yCcTpoiicTBO
nepejaun AaHHbIX NpefHa3HayYeHo A MUHTEHCUBHOIMO NCMO/Ib30BaHNSA B Upe3BblvaliHbIX
CUTyaUMsX, BO3MOXHO, cefyeT pacCMOTPeTb NMakeT ¢ 60/1ee HU3KMM COOTHOLLIEHVIEM
MaKCMMaibHOro KOJInYecTBa nonb3oBaTenel K LUWpuHe Nosockl.

LleHTp ynpaBsneHus ceTbio (NOC)

B cnyTHWKOBOW CBS3MN TEPMUH «LleHTp ynpasneHus ceTbto» (NOC — ot aHrn. Network
Operation Centre) B noBcegHeBHOM 06MX0Ae UCMOb3yeTcsa ANl 0603HavYeHNs nboro
MeCTOMOJIOXKEHUS], Yepe3 KOTOpoe CNYTHUK MapLUPYyTU3NPYeT Ha3eMHbI Tpaduk. Mpur
MCMNoJIb30BaHUM CNYTHMKOBOIo TenepoHa UM CNYyTHNKOBOIO MHTEPHETA, XOTA TeniepoH nnm
6a30Bas CTaHUUSA MOTYT HaNpPsIMyto 06MeHNBaTbLCA JaHHBIMU CO CNYTHMKOM, CaM CNYTHUK
JOJKEH B KOHEYHOM MTOre HarnpaBuTb CBOW Tpaduk yepes apyryto Gopmy cBsA3u gns
3aBepLueHus cBisn. OUeHb HEMHOTMe CNYTHUKW NpeasiaratoT NpsMyHo CBSI3b «TOUKa-TOUKay, C
y4yeToM TOro, 4YTo NoAaBnstoLLee 60/1bLUMHCTBO BpEMEHN Jpyras NpyUHMMatoLLas CTOPOHa,
6o KomnbloTep, NM60 MO6UBbHLIV TenedoH, HaXOAATCA B COBEPLUEHHO APYroi ceTu.
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nposanjep
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NOC aBnS0TCA LWAO30M AN OCTaNbHOM YacTh MUpPa U MOTYT Haa/1exallmm o6pasom
HanpaenaTb coobuweHusa. NOC ynpaBnstoTca 0cobbiM 06pa3om 1 MOryT npuHaanexaTb
NOCTaBLLVKY CNYTHUKOBOW CBA3M NN HaXOAUTLCA Y HEro Ha cybrnogapsge. B kpynHbix ceTax
CNYTHUKOBOW CBA3U AJ1 0XBaTa Pa3/INYHbIX reorpadpmnyeckmx permoHoB 1 cneumasnbHbIX Lenei
MOXET 1cnosb3oBaTbcs cnoxHas cepusa NOC. NOC Takoke ABASHOTCA O4HOW U3 MHOTMX YacTeld
MHPPACTPYKTYpbl, HEOBXOANMOW AN 06ecneyveHNst CMYTHUKOBOW CBA3W, HO TakXXe OHU MOTyT
6bITb eLle OAHOM TOYKOI B LienoYke CBA3U, KOTopas MOXeT 3aMeA/INTb COeJNHEHMS, U, K
COXaJIeHWNo, NONb30BaTeNN YCYr NPakTUYeCckKn He KOHTPOIMPYIOT NPo6a1eMbl, Bbi3BaHHble
NOC.

Monocbl nponycKaHnsa

CnyTHMKW CBA3K paboTatloT C MCNOIb30BaHMEM PasNnNYHbIX GOPM pasmo- U MUKPOBOJIHOBO
nepeaauyu, 06e N3 KOTOPbIX HAXOAATCA B CNEKTPE 3N1eKTPOMArHUTHbIX A/IMH BOSIH. CBA3b €O
CNyTHMKaMK ¢ 3eMn N 06paTHO TpebyeT A/INH BOJIH, KOTOpble MOTYT NPOHMKaTb B aTMochepy
N CTaNIKUBaTbCS C LULMPOKMM ANanasoHOM NoMex oKpyxkatoLue cpeapl. Kpome Toro,
MOCTaBLLUMKW YCNYT CMYTHMKOBOW CBA3W NPUAEPXKMBAIOTCA OnpejeneHHbIX CTaHAAPTOB,
KOTOpble COOTBETCTBYHOT roCyJapCTBEHHbBIM U MeXAYHAapPOAHbIM HopMaM. FoBopsi 0
CMYTHMKOBOW CBSA3W, Hanbosiee pacnpocTpaHeHHbIMY ANana3oHaMu nepeaayun sBASOTCA
cnepyrowme:

L 1,0-2,0rurarepy(ITy), AMana3oH pagmnocesasm
C 4,0-38,0rurarepy (M), CBY-gnanasoH

Ku 12,0 - 18,0 rurarepy, (I'Ty), CBY-gnanasoH

Ka 26,5-40,0 rurarepuy (Iuy), CBY-ananasoH
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MoHmaHue opbuT

Mo onpegeneHuto, CNYTHUKW HaXOAATCA Haj 3eMHOV aTMocdepoii 1 3a ee npegenamu v
ABVDKYTCS MO N30MHYTbIM TPAaeKTOPUAM, OKPY>KaHLLVIM 3€MHOW Lap 1 Ha3biBaeMbIM
opbutamun. [lBa o6bekTa B BakyyMe KOCMOCa byAyT B3aMOAeNCTBOBaTb APYr C APYrom
OTHOCMTEJIbHO NX COOTBETCTBYHOLLIMX MacC, UX CKOPOCTEN N PacCTOAHMIA MeXAy HAMU. YTobbI
noAjep>X1BaTb MOCTOSAHHY OPOUTY BOKPYr 3eMAu, CNYTHUKW JO/DKHBI ByAyT ABUraTbCsA No
CBOVIM Op6UTa/IbHbIM TPAEKTOPUAM C Pa3HOM CKOPOCTBIO B 3aBUCMMOCTU OT X OP6UTaIbHOIO
paccTosiHNA OT 3eMIN - C/INLLKOM MefieHHOoe ABUXKeH e npueegeT K TOMY, UTO CNYTHUK
BpexxeTcs 06paTHO B aTMocdepy 3eMnu, B TO BpeMs Kak C/IMLLKOM 6bICTPOe ABUXeHne
npusegeT K TOMY, YTO CMYTHVK BbIAAET N3 0p6UThI 1 CBO6OAHO NOJSIETUT B KOCMOC. B
JOnosiHeHne K nepeMeHHbIM CKOPOCTAAM, OCHOBAHHbIM Ha pPacCTOAHMM OT 3eM/u, YeM jJanblue
CNYTHMK OT 3eM/u, TeM AJIHHee ero Kpyrosas opbuTanbHas TpaekTopus.

Pasnnumsa B cKkOpocTax 1 AJIHE NMosieTa CNyTHUKA No op6uTe B cOMeTaHUN C TeM $aKTOM, YTo
3emns BpaLLaeTcs BOKPYr CBOeli ocu, NPUBOAAT K COBEPLUEHHO Pa3HOMY OMbITY, KOrAa
CMYTHVKN PacCMaTPUBAIOTCA C TOUKM 3PeHUSI OTHOCUTE/IbHOTO MeCTOMO/IOXKEHMS Ha
noBepxHOCTU 3emMan. ECv oTAeNbHBIV CMYTHUK BpaLLaeTcs BOKPYT 3eM/n, OH MOXeT 6bITb
«BUAVMbIM» TOJIbKO B TEYEHME KOPOTKOro Neproja BpeMeHU 13 Nto60i TOUKM Ha
noBepxHOCTM 3eMan. ECn oTaenbHbIV CYTHUK BpaLlaeTcs 6113Ko K 3emsie Nno 3apaHee
3a/,aHHOI TpaekTopMn, KOTOpas He U3MeHsSeTca — HanpuMep, BAO/b 3KBaTopa 3eMau, — TO
OH MOXEeT HMKOrAa He 6bITb «BUAVMbIM» MOJ, ONpeaeneHHbIMY yriamu, Hanpumep, 13
palioHOB, NpuaerawLmx K noaocam 3emau.

M HaobopoT, YeM ganblue oT 3eMau BpaLllaeTcs O4VH CNYTHUK, TeM LWKUpe yroa 063opa, uTo
03HauaeT, YTo OH MOXeT 6bITb 60s1ee CTabUIbHO JOCTYMNEH N3 H0601 KOHKPETHON TOYKM Ha
3emne. OfHAKO CKOPOCTb, C KOTOPOW CNYTHUK MOXEeT BpaLlaTbCsi BOKPYr 3eMaun Ha 6onbLuemM
paccTosHNN, MOXET NPUBECTU K TOMY, UTO CIYTHUK MOXET 6bITb HEAOCTYMNEH B TeUeHVe 6onee
ANNTENbLHOro Nepnoaa BpeEMEHU U BoobLLLe HeAOCTYNeH B 3aBUCUMOCTM OT
MeCTOMNoJIOXEeHU HabntogatoLlero.

MoHnMaHuMe Toro, Kak pa60Ta+0T CNYTHUKW, NMeeT cyllecTBeHHOe 3Ha4YeHne ans
rYMaHNUTapPHbIX opraHm3au,|/||7|, KOTOpbie NNaHNPYHT NCNOJ1b30BaTb CNYTHMUKOBYHO CBA3b B
KayecTBe HEOTHEMJ/IEMOIA YaCTU CBOUX COBCTBEHHbIX onepaLu/u‘/‘l.



FeocuHxpoHHas/reoctaLuoHapHas opéburta

Koraa Bpems, HeobxoAumoe Afs TOro, YTob6bl CNYTHMK COBEPLUWA NOMHbIA 060POT BOKPYT
opbuThl, COBNagaeT C BpeMeHeM, HeO6X0AMMbIM A5 TOFO, YTO6bI 3eM/ia coBepLUMUIa OAWH
NOMHbLIV 060POT NO CBOEI OCK, U KOTAa CNYTHUK BpallaeTcs HenocpeACcTBEHHO Haj 3KBaTOPOM
N B TOM Xe HanpasAeHNW, YTO 1 060pOT 3eMu, OH HAXOAMNTCA Ha Tak Ha3biBaeMoli
«Fe0CUHXPOHHON» opbuTe. MNpaKTNYecKnii pesynbTaTt reocTaloHapHoOM opbuTbl 3akroyaeTcs
B TOM, YTO NPV Ha6OAEHNN C MOBEPXHOCTM 3€MJIN KaXeTCs, YTO CNYTHUK BCe BPEMS 0CTaeTcs
B TOYHOM MeCTOMNOJIOXEHNWN HaJ NOBEPXHOCTbIO 3eMN, U ero MOXKHO Ha3BaTb
«reocTaLoHapHbIM» CYTHUKOM.

[e0CMHXPOHHBIN CNYTHUK BCeraa 6yaeT HaXoANTLCA Ha GUKCMPOBaHHOM BbicoTe 35 786 KM 1
CMOXET NoKpbIBaTb NPM6AN3NTENBHO 40% 3eMHOIA MOBEPXHOCTU B paioHe, HEMOCPEACTBEHHO
HaxoasLemMcsa nog cnyTHUKOM. Ha 6amxainiuem pacctossHUM Bcerga 6yaeTt 3ajepxka He MeHee
240 munnncekyHa, unm 0,25 cekyHA MeXkay MOMEHTOM OTNPaBKW AAHHbIX/COO6LLLEHUA K
MOMEHTOM ero noJslyyeHus ¢ Apyroii CTOpoHbl. OfHaKo B 3aBUCMMOCTW OT OpPraHM3aunu ceTu,
CKOPOCTU $M3NYECcKOro 060pyA0BaHNSA N MECTOMON0XEHNS NepejaTyumKa/npmeMHmKa B 30He
nokpbITUA 40%, 3agep>kKKa MOXeT 6bITb 60nbLue.

CNyTHMKW Ha FeOCMHXPOHHOM 0p6uTe Nosie3Hbl B Tex Cyyasx, koraa Tpebyerca nnm
NCMNoNb3yeTCs TONIbKO OANH NN HECKOIbKO CMYTHUKOB ANsi o6ecneyvyeHnss HenpepbIBHOTO
06CNyXXMBaHWSA Ha O6LUIMPHON TeppuUTopun. M3-3a TOro YTO CNYTHUKM HE NepeMeLLatoTCs
OTHOCUTENbHO HabntoAaTeNs, yCTPOMCTBA CBA3W, NOMyyatoLme AoCTyn K reocTalmoHapHoOMy
CMYTHWKY, AOJKHbI 6bITb MOCTOAHHO YCTaHOB/EHbI 1 OPUEHTUPOBAHbI, U UX HeNb351 Ierko
nepemMeLlaTb UM NEPeoOpPUEHTNPOBaTb. 3TO O3HAYaET, YTO, XOTS CYTHNKOBbIE PpecnBepbl He
ABNSIOTCA MOBUBHBIMY, OHU Tak>Ke He A0/MKHbI 6bITb KOMMNAKTHBIMU U MOTYT
MacwTabrnpoBaTbCs MO pa3Mepy HACTO/IbKO, HACKO/IbKO 3TO HEO6X0AMMO ANsi PaboThl.

K coxxaneHuto, oTaenbHble CNYTHUKN, NOKpbIiBawoLwne 60)1bIJJyI-O TEPPUTOPUIO, O3HAYAKOT, UTO
oTAe/ibHble reoCTauMOHapHbIE€ CNYTHUKUN MOTYyT 06C11y)KVIBaTb n q)aKTI/Il-IECKI/I O6Cﬂy)KI/IBaI'OT
60/1bLLIOE KOJINYEeCTBO CTauMOHAPHbIX 6a30BbIX CT(':lHLI,VII?I, 1 BCe NoJsib30oBaTeNn B
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reorpaduryeckor 30He NOKPbLITUSA 3aBUCAT OT OAHOI0 NCTOUHMKA ANS NepeAaYvn 1 yrnpaBaeHns
CBA3bI. 3TO YACTO NPUBOAUT K OFPaHUYEHHOW AOCTYMHOCTM MOAOCHI MPOMYCKaHUSA 1 MOXeT
BbI3BaTb Npo6semMbl ¢ 6€30MaCHOCTbI0 — OAMHOYHBIV CNYTHUK NpeacTaBAseT coboi
eAVIHCTBEHHYO TOYKY OTKa3a. Kpome Toro, npaBuTeNbCTBaM UM BOEHHbIM, pacrosiaratoLwmm
COOTBETCTBYIOLLEM TEXHONIOTUEN, Nerko 6/10KMpoBaThb UM CO34aBaTb MOMEXU Ha
reocTtauMoHapHbIX CMYTHUKAX, MOCKOJIbKY 06L1as AHA BO/IHbI OCTAaHETCS MOCTOSAHHOW U
MOXeT ObITb c6anaHcMpoBaHa.

Huskas okosio3eMHas opbuta

CnyTHMK Ha HM3KOM 0KoNo3eMHoO opbuTe (HOO) ABNsieTC BCEO6BEMNOLLUM TEPMUHOM,
NCnosib3yemMbIM A1 ONrUcaHUs 1I060ro CNYTHUKA, KOTOpbI paboTaeT Ha BbicoTe MeHee 2000
KM, B TO BpeMs Kak TEPMUH «04YeHb HM3Kas okono3eMHas opbuta» (OHOO) 3apesepBrpoBaH
AN Nt060ro CNyTHMKA, KOTOPbIV BpaLlaeTcs Ha BblcoTe MeHee 450 kM. He cywiecTByeT
eAiiHoro onpeAeneHHoro nNyTy Uam paccToaHnA AN CNyTHUKOB CBA3U, KOTOPble MOTyT
HaxoAUTbCA B AnanasoHe HOO, u cywecTeyeT 60/bLLOe pasHOO6pasme pasnNUHbIX
NOCTaBLLUVKOB YCAYr U KOHPUrypaunii CNyTHNKOB, KOTOPbIE NCMOJb3YIOT AAHHYI0 CUCTEMY.

CnyTHMKM Ha HOO BpaLLaoTcst OTHOCUTENIbHO ObICTPO MO CPAaBHEHMIO C BpalleHeM 3eMaun n
COBepLUaT N0 MeHbLuel mepe 11,25 o060poTa BOKpyr 3emMnu 3a OAWNH AeHb, NPy 3TOM 6onee
LUNPOKME BO3SMOXHOCTU UMETCS Y CNYTHMKOB, HaXoAALNXCA HMXe Ha HOO, c bonee
KOPOTKMMU Op6UTaANbHBIMUN PAaCCTOAHUAMU. B cBSI3M ¢ TeM uTo cnyTHUKK Ha HOO HaxoasaTca
ropasgo 6auxke K 3emne, Ux nose «BUAUMOCTM» 3HAUNTENIbHO HUXKE, N KaXKAbIA CNYTHUK Ha
HOO MoXeT NoKpbiBaTb TO/IbKO HEHO/LLLIOW NPOLIEHT NOBEPXHOCTU 3eMIN 3a OAUH pas.
CnyTHUKN Ha HOO TakXe He orpaHMYeHbl Hanpas/ieHeM CBOel OpbunTbl; CnyTHUKN Ha HOO
MOrYT BPaLLLaTbCA C ceBepa Ha tor BAO/Ib MOJIH0COB, BAO/Ib 3KBaTOPa 3eM/11 WA MO AMaroHanu,
KOTOpas MOCTOSAHHO CMeLLaeT NX OTHOCUTE/IbHbIE 30Hbl OXBaTa.

Ecnu ycTpomcTBO CBA3M Ha NOBEPXHOCTU 3eMun byaeT NoAAepXMBATh CBA3b TONLKO C OAHMNM
cnyTHUKOM Ha HOO, To 3TOT CNYTHUK He byAeT nogepXXMBaTb CBA3b B TeYeHMe 3Ha4YNTeIbHOMN
yacTtu gHs. Ana pewueHus 3To npobaembl NpoBaligepbl CNYTHUKOBOM CBA3U CO34aH0T
HEeCKOJIbKO CMYTHNKOB 1 o6ecneynBatoT NX CBA3b APYr C 4PYroM B BUAE CYTHNKOBOM
rpynnmMpoBKM unm maccma. CnyTHMKM Ha HOO B maccuBe 6yayT B3anMogencTBoBaTh 1M60
HanpsaMyto, 1160 Yepes HeCKoIbKO LieHTPOoB yrpaBneHus ceTbio (NOC) Ha 3emne. Konnuectso
M NpnbnmnsnTenbHas NaoLajb NoKpbITUA cNyTHUKOB Ha HOO B MaccmBe Ype3BblyaiiHO
pa3Hoo6pasHbl M MOTYT BapbMPOBaTLCA OT HE6O/bLLOro YMcna AN KOHKPETHBIX MPUMeEHeHN
[0 NoTeHUMaNbHbIX MacCMBOB U3 COTEH CMYTHUKOB, CYXALLMX OAHO Lienw.

MpenmyLiectsa cnyTHUKOB Ha HOO 3aknito4atoTca B TOM, UTO yBe/nyeHue yncna
YHKUMOHANbHbIX CMYTHUKOB CBA3U MOXET 3HaUnTeNIbHO YBENNUNTb JOCTYMHOCTb
Mcnosb3yemoi noaockl nponyckaHus. Maccuebl cnyTHUKOB Ha HOO Takxke obecneyvBatoT
HeKOoTOpble NpenmyLLiecTBa 6€30MacHOCTN — eC/Iv Y OAHOrO CMYTHMKA eCTb TeEXHUYecKne
npo6aemMbl, OH, BEPOATHO, He MOBAUSAET Ha Apyrue CNyTHUKN B rpynnupoBke. CNyTHUKU Ha
HOO Tak>xe ropasgo cnoxXxHee 3ariylwmnTb pagapomMm, NOCKObKY UX ABUXKEHME AenaeT noMexm
curHana 6osnee CNOXHbIMU € TEXHNYECKOM TOYKUN 3peHUs.

K coxxaneHuto, cnyTHMKM Ha HOO Takxe NpUBOAAT K 3HaUUTEIbHO 60/1€ee BbICOKMM 3aTpaTam
Ha 3anycK 1 UCcnosib30BaHWe, MOCKO/bKY OTNPaBKa HECKOIbKMX CYTHUKOB Ha OP6UTY N nX
06cny>XnBaHMe NOBbILLIAT CTOMMOCTb JaHHOro npouecca. Kpome Toro, ns-3a Toro, 4to
cnyTHUKK Ha HOO nmetoT 6onee y3kme noss BUAMMOCTY, NOC/Ief0BaTe/bHbI CUTHaN MOXeT
6bITb CIOXKHee NoAAep>XXNBaTh B HEKOTOPbIX ONepaunoHHbIX cpesax.

B nocnepHee BpemMsa HabntogaeTcs pocT Yncna nocraswmkos Ha HOO n OHOO no mepe Toro,



KaK KOMMepYyeckmne KocMmn4yeckme rpy3bl CTaHOBATCA 6onee ¢|/|Hchoso BbIrOAHBLIMW, a
oGopyp,osaHme ANA Cco3[4aHnA CNYTHUKOB CBA3UM CTAaHOBUTCA MeHbLUE U JeLueBne.

TepMuHan c oueHb Masioii aneptypoii (VSAT)

CnyTHUKOBBI HTepHeT VSAT, BEpOATHO, ABNAETCSA OAHOV U3 Hanbonee pacnpocTpPaHeHHbIX U
LLUINPOKO MCMOJIb3yeMbIX 'YMaHUTapPHbIMU OpraHn3aunsamMm ¢opm CrnyTHUKOBOW CBA3W.
TexHonorma VSAT — cokpalyeHue oT aHr. “Very Small Aperture Terminal” (TepmuHan c oueHb
Masioil anepTypoii) — 6bln1a paspaboTaHa B 1960-x rofax v cTana LUMPOKO JOCTYMHA Ha pbIHKe
€ 1980-x ropoBs. XoTA BHayase 3T ycnyru 6binm HeAoCTYNHO JOPOrMMu, cerogHs nposaiaepos
VSAT MO>XHO Nerko HamTu B 60NbLUNHCTBE CTPaH, rae cBasb VSAT paspelueHa MeCTHbIMA
3aKkoHamMu. VSAT oTanYaloTcs CBOMMM 601bLLUNMK OAHOHAaNPaBAEHHbLIMU CYTHUKOBLIMUA
aHTeHHaMmW.

VSAT paboTaloT NCK/TIUYNTENBLHO 3a NpejenamMin reocTauMoHapHbIX CMNYTHUKOB. 3a nociegHme
HeCKO/1IbKO AeCATUNETUN PasiNnyHble KOMMaHNM 3anyCTUAN HECKOJIbKO reoCTaLyiOHapHbIX
cnyTHUKOB VSAT, 06bIYHO PacMONIOXEHHbIX Haj, PerMoHaMn Mypa, rae, No X MHeHMIo,
HaxoANTCA UK ByaeT HaxoAUTbLCA 60MBLLUVMHCTBO K/INEHTOB. XOTA B 060opyaoBaHum VSAT
NPUCYTCTBYIOT HEKOTOPbIE YHUBEpPCalbHbIE KOMIMOHEHTHI, C1eflyeT OTMeTUTb, YTO YCTaHOBKU
VSAT He MOryT nepekiloyaTbCs MeXAy pasIYHbIMU CNYTHUKaMK 6e3 NpnobpeTeHns HOBOro
060pyAOBaHUSA, MSMEHEHUS NMONOXEHUA aHTEHHbI U, BEPOATHO, 3aK/104YEHNS KOMMepPYeCcKoro
KOHTpaKTa € ApYyrovi KoMnaHwve, npegoctaBnsaoLein ycayru. VSAT B 0OCHOBHOM NCMONb3YIOT
crnekTp agnanasoHoBs C, Ku 1 Ka, a noctaBLMKW YCYT CBA3U axXe UCMOJb3YIT onpejesieHHble
4YacToTbl B 3TUX AManasoHax. Mo 3To NpuynHe KOHKPeTHble KOMMOHEHTbI Ansa VSAT-
npo.alifepa, BepoATHO, He MOryT 6bITb UCMO/Ib30BaHbI A1 APYroro nposaigepa.

Cueta 3a VSAT-coefjHeHUs, KaK MpaBuIo, BLICTaBAAIOTCSA eXKeMecsa4YHO, Kak 1 y 06bIYHOro
Ha3eMHOro NHTepHeT-nNpoBaiaepa, 04HaKO MOTyT 6bITb 3aK/IF0UeHbI CneunasnbHble
cornaileHus o6 Ncnosib30BaHUM TONLKO B onpejeneHHoe BpeMs AHel/HeAenb Nan ToJIbKO BO
BpeMs upesBblvaliHbIX CUTyauuii. ExxemecauHasa ctommoctb VIHTepHeTa, NpejocTaBaAsemMoro
Yyepes VSAT, 3HauMTeIbHO BapbunpyeTcs N 3aBUCUT OT TapudHOro naaHa, NCNosib30BaHUS,
Konuyectsa VSAT, perynmpyemMbix O4HUM KOHTPaKTOM, 1 obLLero reorpadpmnyeckoro
MOSIOXEHUS, NPU 3TOM CTOMMOCTb MOXEeT Jsierko rnpesbiwaTte 1000 gonnapos B MecsL, 3a
6a3oBoe nogkaodeHne. CKOpoCcTb 3arpy3ku Tak>ke BapbupyeTcs 1 3aBUCUT OT 060pyA0BaHUA
W YCNIOBUI KOHTpaKTa.

VHTepHeT-cepBuC, NpegocTaBnsieMbln VSAT, XOTS U ABNSETCH JOPOroCTOALLMM, MO-NpeXxHeMy B
3HaUUTENIbHOW CTeneHn ABNSETCA OAHMUM U3 Hanboee AeLleBbiX 4OCTYMHbIX CNYTHUKOBbIX
noakntoyeHnin K MHtepHety. Kpome Ttoro, iHTepHeT VSAT 06bI14HO NPUroAeH U NOAXOAUT ANS
O0AHOBpPEMEHHO NoAAepP>KKN HECKOJIbKUX NOAK/THOHEHHbIX KOMMbIOTEPOB M YCTPOWCTB €
nopaep>xkon IP. XoTs CKopoCTb BbIFPY3KM U 3arpy3ku HAKOrAa He 6yaeT paBHa CKOpPOCTU
60NbLUNHCTBA Ha3eMHbIX coearHeHW, VSAT no-npexxHeMy B 3Ha4YNTENIbHON CTeneHun
CUMTAIOTCA NPeAnoYTUTENbHBIM CNYTHUKOBbLIM BapMaHTOM Ans 6M3Hec-cpeAbl UM FrocTeBbIX
AOMOB, rae 6yayT XXTb N paboTaTb HECKOIbKO YeNoBeK.



XoTS TepMUH «0YeHb ManeHbKNii» nogpasymesaeT, UTo VSAT HebonbLuMe, Ha caMOM Jene B
HacTosLlee BpeMsi OHW ABASIOTCA OAHVUM M3 KPYNMHEeRLINX KOMMepUYecknx TepMmMHanoB
CNYTHMKOBOW cBA3U. CNyTHUKOBbIE aHTEHHBbI, UCMOb3yeMble B ycTaHOBKax VSAT, MOryT 6bITb
OYeHb TXKeNbIMU U UMeTb AANHY A0 1,5 MeTPoB Unn faxke 60sbLue, U TPeBYIoT XXeCcTKoro
aHKepHOro KpenaeHus.

CrauuoHapHble yctaHoBKU VSAT

B cTauMOHapHbIX yCTaHOBKaxX cCaMy Tapeiku 06bIYHO MPOYHO NPUKPENIAIOTCA K OTAENbHO
cTosILLLeMYy MeTaJJINYeckoMy CTON6Y, KOTOpbI/i 6€TOHMPYETCA B 3eMJie UAWN NPUKpenaseTcs K
3paHut0. CTaLMoHapHbIe aHTeHHbI, YCTaHaBABaeMble B OnpeAeneHHOM MecTe, cneumnanbHo
pa3pabaTbiBaloTCA A1 COOTBETCTBMA Kak YacToTe nepexoa Ha L, coeAnHAIOLLLEro CnyTHUKA,
TakK 1 reorpadpnyeckomy NonoXeHmo 6a3oBOMN CTaHLMU, U AO/KHbBI ObIThb TLWaTeNbHO
noAobpaHbl U OTKaNMG6poBaHbl AN paboThbl C BbIGPaHHbLIM NpoBaigepoM. YcTaHoBka VSAT
JO/MKHa OCYLLEeCTBAATLCA TONbKO CrneumanmctaMmm, 06bIYHO Ha3HayaeMbIMU NHTEpPHeT-
npogaiigepom.

Mo6unbHblie VSAT

B nocneaHee BpeMs MHOrve opraHm3auvm pearMpoBaHusa Ha Ype3BblyaliHble CMTyaumnm
nepeLnn Ha 6onee coBepLUEHHbIe TEXHOJIOTUMM MOBUNBLHO cBA3M VSAT. XOTA CyLLecTBYOT U
Apyrve TeXHONorMm MobubHbIX Ha3eMHbIX TEPMUHAOB, BaXHO TO, YTO B OCHOBE MOGU/IbHbIX
VSAT nexxnT Ta Xe TeXHON0r1s, YTO 1N B OCHOBE 06blUYHbIX VSAT: OTHOCUTENbHO 6osbLLMe,
cnewuunanbHO N3roTOBMIEHHbIE aHTEHHbI, paboTatoLme OT reoCcTaLoHapHbIX CNYTHMKOB.
Mo6unsHoe o6opyaoBaHue VSAT A0/KHO 6bITb BbIMOAHEHO C y4eTOM MO6UIbHOW chepbl
npUMeHeHus, BKAtoYas:

L TapenKM, KOTOpble MOryT CK/1aAblBaTbCA NN yA06HbI B nepeHocke.
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® B03MOXHO MCMOJIb30BaHMe HECKOIbKMX NOBbILaLWmMX npeobpasosaTtenein (BUC) naum
MO/AEeMOB.
® Perynupyemoe kpersieHue gns Tapenku.

HekoTopble MO6UNbHbIe VSAT cnocobHbl aBTOMaTMYeCKU 06Hapy>XMBaTb COOTBETCTBYHOLLNI
CNYTHWK W BbINOJIHATbL BbipaBHMBAaHMe, COOTBETCTBEHHO, OHWN Ha3biBalOTCA
«camonogcTpanBatoLmecs» VSAT. ipyrne mobunbHble VSAT Kaxablli pa3 TpebytoT py4vHOIi
HacTporikn. MobunbHble VSAT, Kak NpPaBuIo, OYeHb AOPOrv N TPEBYIOT cneLvanmn3npoBaHHON
NoAroToBKM ANst 06paboTKu N HacTponKku. MNpexae yemM NpUHATL peLleHne o NnpuobpeTeHnn
Mo6unbHoro VSAT, opraHnsaums Ao/MKHa NOHATL ero npegnosiaraemoe KOHeYHoe
ncnonb3oBaHme. MobunbHbIN VSAT HUKOTAa He A0/IKEH UCNONb30BaTbCA BMECTO MOCTOAHHOI0O
VSAT, rae 370 BO3MOXHO.

KomnoHeHTbl VSAT

B otnnume ot APYrmx aBTOHOMHbIX MO6UNBbHbIX HA3€MHbIX T€PMWHANOB, VSAT cocToAT u3
HEeCKONIbKUX YacTel cnednanmn3anpoBaHHOro oGopy,qosava, KOTOpble A0/DKHbI 6bITb YKa3aHbl
ANA KOHKPETHOro npuMmeHeHus.

1. CnyTHUKOBas Tapenka (Takke Ha3biBaeMas «oTpa)kaTesem») - napabonmnyeckas Tapesnka
13 HepagmMonpo3payvyHoOro Matepuana, Kotopas oTpaxaeT UHOpPMaLNIO, NAYLLYIO K
CNYTHUWKY U OT Hero K ¢oKycy Tapesnku.

2. MNosbiwatowmii npeobpasosaTens (BUC) - npeobpasosaTteny BUC npeobpasytoT
HU3KO3HepreTnyeckme CUrHasbl B BbICOKO3HepreTnyeckme CUrHasbl U UCNONbL3YHOTCS ANA
«O0TApaBKn» curHana c VSAT

3. ManowymHble npeobpasosaTtenu curHanos (LNB) - npeo6pasytoT curHanbl € BbICOKOM
3Heprmein B CUrHanbl C HU3KOW 3Hepruen n NCnonb3yroTcsa ANs Npeobpa3oBaHNSA AaHHbIX,
NOJlyYeHHbIX CO CNYTHWKA, B CUrHa/, MPUroAHbIA AN NCMOJIb30BaHUA MOAEMOM.

4. Mogem - cobcTBeHHOe 060pyAOBaHMe, KOTopoe NpeobpasyeT CUrHaa co CNyTHUKA B
JaHHble, NpUroAHble AN UCMOAbL30BaHNSA Ha KOMMbOTEPE NN B KOMMbLIOTEPHOW CeTU.
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BUC, LNB 1 mogeMbl TpebytoT BHeLLUHero NMTaHusa B TOW WU UHOW popMe, XOTH 06bIYHO UX




3HepronoTpebneHmne oTHOCUTENBHO HM3Koe. Ecnn 6asa nnmn opumc byayT HaxoauTbcsa 6e3
3NeKTPONUTaHNA HECKOJIbKO pas B ieHb WU HeAento, HeobXxoAMMo nNpejycMoTpeTb pe3epBHoe
nuTaHue VSAT OT akKyMynsiTopa, ecnm CnyTHUKOBbIV VIHTepHeT TpebyeTca NocTosiHHO. Kpome
Toro, yctaHoBky BUC 1 LNB HaxogaTca cCHapy>Xun 1 1erko AocTynHbl. HecMoTpsa Ha
OTHOCUTE/IbHO HU3KYI0 MOLLHOCTb, MO/1b30BaTe/IN He A0/IKHbI MPpUKacaTbCcs K HAM nnun
KOHTaKTMpoBaTb C HUMW BO BpeMs nojadun NnutaHus. Mpn Heo6xoAMMOoCTU Tapesika MoXeT
6bITb NOMeYeHa npeaynpexxjaroLMmM 3HaKOM UN Jaxke orpaxkaeHa B 6esonacHoM mecrte.

PacnpocTtpaHeHHble npo6nemsi ¢ VSAT

XoTs VSAT f0CTaTOYHO XOPOLLO 3apekoMeHAO0BaNN Ceb5 U LUMPOKO NCNOJIb3YIOTCH, OHU He
NNLWeHbl NPUCYLMX UM Npo6aeM, 1 Nnosib3oBaTeNIn He 3aCTPaxoBaHbl OT 06LLMX OLLINGOK.

Ha anana3soHsbl, ucnonbsyembie VSAT — C 1 Ku — MOXeT HeraTUBHO
NOBAMATL NJoXas NoroAa, BKAYas CUbHbIN A0XAb, FPO3bl,

Mnoxas noropa necyaHble 6ypu 1 Aaxe ryctoii TyMaH. J1tobble KpoLLeyHble YacTULbl,
B3BeLUeHHble B aTMocdepe, MOTyT 1 6yayT Bo34eNCTBOBaTb Ha
paanocurHanbl, NocTynatoLme Ha CNyTHUK U C Hero.

[na Hagnexaliero ¢yHKLMOHMUPOBAHWS CNYTHUKOBbIE Tapesku,
ncnosnb3yemsble ansa VSAT, JOKHBI UMETb NPAMYI JIMHUIO BUAVUMOCTU
K He6y. 34aHNSA 1 COOPY>XeHUS, AepeBbs, XO/IMbl, TPAHCNOPTHbIE
cpeAacTBa 1 gaxke ntoan MoryT 610KMpoBaTh CUMHabl, €CIV OHU
pa3smeLleHbl nepes CNYTHUKOBLIMY aHTeHHaMU.

Mpw ycTaHOBKe CMYTHMKOBOM aHTEHHbI MONb30BaTeNN JO/KHbI
njaHNpoBaTb BO3MOXHbIE JefiCTBMSA PAAOM C aHTEHHOW, Unun 6yayuine
M3MeHeHUs1, KoTopble MOTyT NMOBAMATbL Ha YCTaHOBKY. /lepeBbs MOTyT B
KOHEYHOM M1TOre BbIPacTu 1, COOTBETCTBEHHO, ByAyT 6/10KMpoBaTh
CUrHan, n AepeBo HY>XHO byaeT nMbo obpesaTb, NM60 NepemMecTUTb
Tapenky. VIHorga npunapkoBaHHble TPaHCMOPTHbIE CPeACcTBa UM
XpaHsLmecs maTepmasnbl MOTyT HenpeaHaMepeHHo 6/10KMpoBaTh
Tapenky. Kpome Toro, B CBA3M C T€M, YTO aHTEHHbI B OCHOBHOM
ABNIAIOTCA CTAaLMOHAPHBIMU, NOJIb30BaTeNN MOTYT MPOCTO 3a6bIThb O
XapakTepe X paboTbl — CTPOMTENBCTBO HOBOIO 3aHNA NN
BO3BeJleHNe CTeHbl KOMMJ1eKca MoXKeT 6/10KMpoBaTh CUTHaI.

bnokvpoBaHue
CUrHanos

Ecnn y nonb3oBaTtenein BO3HUKAOT Npobnemsbl ¢ curHanamm VSAT B
XOPpOLLYIO0 NoroAy, UM ciefyeT cHayana BbIICHUTb, He 6/10KMpyeT n
yYTO-N1N60 CUrHan.

O6opyaoBaHue VSAT no-npexHemy TpebyeT NUTaHUA AN npuema,
nepejauun u MHTepnpeTaumm CUrHanos N3 kocmoca. lHoraa moxer
KasaTbCsl, UTO obopyaoBaHMe C HeA0CTaTOYHbIM NUTaHVEM BCe eLle
paboTaeT, HO Ha CaMOM Jiefie OHO He MOXEeT paboTaTb AOMKHbLIM
obpasoM. H13koe nnu HefocTaTouHoe NMTaHMe 060pyA0BaHMNA MOXKeT
6bITb CNefCcTBMEM MIOXOro 06CNY)XMBAHUA reHepaTopa Uam
3neKTpoceTn.

Hu3koe
3HepronoTpe6bneHme

Mo6unbHble CNYTHUKOBbIE CUCTEMbI F0/I0COBOM CBA3U U
nepegayumn AaHHbIX

YBeNnUMNocb KOMYECTBO U AOCTYMHOCTb MO6GU/IbHBIX YCTPOIACTB ANSi NepeAayn ronoca u
AAHHbIX, KOTOpble pa6oTaloT OT CMYTHUKOB CBA3W. Takme yCTpoiicTBa 06bIYHO paboTatoT OT



COB6CTBEHHbIX CMYTHMKOBbLIX MaCcCUBOB, KOTOPbIE MMEKT NpUcyLLvie NM KoOHoUrypaumm,
HefoCTaTKM 1 0cobble coobpadkeHUs. MHorMe KOMMNaHWW, KOTopble CHavana npeanaranm
TO/IbKO OAWH TUM FOJIOCOBbIX PELLEHWIA NN peLLeHVIA As Nepeaydn JaHHbIX, HA4aau
npeanaraTb LWMPOKMIA CNEKTP NPOAYKTOB KaK AJISl rONI0COBOW CBA3W, TaK U ANA HTEpPHeTa,
NCNosib3ysi CBOM CO6CTBEHHbIE CMYTHUKOBBIE ceTU. [0 3Tol NPUYMHE UMEeeT CMbIC/ FOBOPUTL O
HUX B KOHTEKCTE MOCTaBLLNKOB, @ HE TUMOB YCJYT.

Iridium

CnyTHuKoBas rpynnuposka Iridium (Mpnanym) senseTcs ogHUM U3 NepBbIX yY4aCTHUKOB PblHKA
ycyr MOGUAbLHOW CNYTHUKOBOW CBA3M, KOTopas 6biia 3anyLieHa B 1998 rogy u ¢ Tex nop
obecneunBaeT HenpepbiBHOe 06cnyxmBaHue. Cerogns Iridium Wwmpoko ncnonb3yeTtcs Kak
BOEHHbIMU, TaK 1 KOMMEpPUYECKUMU KOMNAHUAMW U TyMaHUTapHbIMU OpraHmn3aunusimMmm.

CeTb Iridium cocTouT 13 66 CNYTHMKOB HN3KOW OKON03eMHOI opbuTbl (HOO), KoTopble
BpaLLLaloTCA BOKPYr 3eM/iM OT MOt0Ca K MOMKOCY U UCNOAb3YIOT L-AnanasoH ans BocxoasLuein 1
HUCXoAaLen TNHNN CBA3W.

Kapma nokpeimus Iridium

MNepBoHayanbHo Iridium NpegocTaBnsAna To/bKO rosiocoBble YCAYrn, NCNOob3ys 60nbLUne
TenlepoHHble TPY6KM, KOTOPbIe CBA3bIBAINCh C HAXOAALLMMMCA Ha OpbuTe CNyTHUKaMMU,
oAHako cerivac Iridium npeanaraet orpaHMYeHHble yCIyrv nepegayun AaHHbIX Ans
nogkno4veHmns K VIHTepHeTy. OCHOBHas uaes ceTu He OT/INYaeTCs OT COBPEMEHHbIX BbILLEK
COTOBOW CBA3U; MeXAY CNYTHUKaMN NMeeTCs CUrHa «rnepejayvn», To eCTb Mo/sib30BaTeNin Ha
3emJie He 3aMeyaloT, KOrAa O4MH CNYTHUK ABVKETCSA 3@ FTOPU3OHT, a TesiepoH NoAKIoHaeTCs K

APYromy CnyTHUKY.

MNpeumyLectsa cetu Iridium 3aknto4varoTcs B TOM, UTO ee OXBaT ABASETCA rNobanbHbIM 1 byaeT
peasibHO paboTaTb B /II060M MecTe Ha NoBepxXHOCTU 3eman. Iridium yao6eH ana areHTCTB,
KOTOpble MOTyT OTNpPaB/ATb NoNb30BaTe el B 11060€e NN HECKOJIbKO MeCT Ha njaHeTe,
0CO6EeHHO B C/lyyae He3anjaHMPOBaHHbIX Ype3BblyaliHbIX cUTyaunii. bnarogaps csoemy
rnobanbHOMYy OXBaTy, OHa O4YeHb NnpuBAeKaTesibHa AN HEKOTOPbIX OTpac/eln, Taknx Kak
aBuauusa n Mopckoe cypoxoacteo. Ha npakTtuke tenedoHs! Iridium ctankmBaroTca c TeMu xe
npo6nemamu, C KOTOPbIMU CTaJIKMBAOTCA N06bIE cnyTHUKM HOO. ToT ¢pakT, UTo CAYTHUKN
HaXxoAATCA B MOCTOSSHHOM ABVDKEHUW, O3HAYaeT, UTO OHU HensbeXkHo byayT cMeLlaTbCs B



CTOPOHY NO3MLNIA C MeHbLUMM 0XBaToM. Ecnv nonb3oBaTenb HaXOANTCSA B rTOPOACKON cpese,
necy Nauv oKpy>XeH ropamu Ui CTeHaMy KaHbOHa, CUa CUrHana MoXeT 6bITb NPepPbIBUCTON.

YctporictBa Iridium nogkntovatotcs yepes ogHOHaNpaBAeHHble aHTEHHbI U BbIMyCKaoTCs C
pasHbIMU dopmMm-pakTopamun. XoTa ycTponcTea Iridium pakTnueckm npesocTaBnsaioT ycayrm
nepeaavn AaHHbIX, OHN O6bIYHO OrpaHMYeHbl 3arpy3koil MeHee 04HOro Merabaiita B CeKyHAy.
BoNbLLINHCTBO KOMMepyeckux ycTpoiicTs Iridium, ncnonb3yembix B ryMaHUTapHOM CeKTope,
SBNIAIOTCH aBTOHOMHbIMM, @ 3TO 03Ha4aeT, YTo AN paboTbl M TpebyeTca TONLKO 3apsaj
AKKYMyNIATOPa UKW MOAKIIIOYEHNE K UCTOYHUKY MUTaHUSA, NPU 3TOM CYLLLeCTBYIOT pa3finyHbIe
akceccyapbl Ana yBe/INYeHNS BpeMeHU VUCMOJIb30BaHUS.

Mpumep Tpy6xm-Tenedona Iridium

Thuraya

Cetb Thuraya, kak n Iridium, Hauana npegnaratb yCayru CnyTHUKOBOI FoJ1I0COBOW CBA3M
NoTpebunTenbLCKOro Knacca v cTana LWMpOoKo UCNoNb3yemor U HaAeXHol ceTbto. Thuraya
BriepBble Havana npeaocTaBnaATb ycayru B 2003 rogy v B HacTosiLLee BpeMs UCNo/b3yeT ABa
reoCTauMoHapHbIX CNYTHUKA 419 NpeAOoCTaBNeHNS Ha3eMHbIM MoJib30BaTeNsaM ycayr
roN0COBOI CBA3U 1 Nepejayun JaHHbIX.

B cnny reocMHXpOHHOIO XapakTepa CNyTHUKOB ceTb Thuraya o6cnyXxunBaeT nvilb
$nKCcMpoBaHHOE KOIMYECTBO reorpadpuryeckmx MecTononoXeHni Ha 3emne,
npenmyLiecteeHHo B EBpone, Appurke, CpeaHem n banxxkHem Boctoke, FOxxHo u LieHTpanbHo
A3nn n OkeaHunw.


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

Kapma nokpeimus. icmoyHuk: Thuraya

lFonocosble ycTporicTBa Thuraya paboTtatoT BHe cnekTpa L-gmanasoHa n ncnonbsyT
BCeHarnpaBJ/ieHHble aHTeHHbI AN NoAKAtoYeHUs. cnonb3oBaHMe TONbKO ABYX FreOCUHXPOHHbIX
CNYTHUKOB CHU)KAaeT 3KCMyaTaunoHHbIe pacxodbl, 04HAaKO OrpaHUYeHNs BKIKOYaKOT B cebs
yBe/inyeHme 3ajepXku, yBenmyeHme noMmex v noTeHumanbHoe ysennyeHne nomex ot
oKkpy>catoLeii cpegpl. Kpome Toro, Thuraya, kK coXXaneHuto, He MoXeT 06CY>XXMBaTb HU OAHO U3
MecT CeBepHoW 1 HOXXHOV AMepurKK, a Takxke Ntoboe MecTo, pacnonoXXeHHoe CIULLKOM Janeko
Ha ceBepe UIN CIULLIKOM Aaneko Ha tore B JII060M 13 nonyLapuii.

Thuraya TaKxe npegnaraet UHTEpPHeT-yCyry Yepes co6CTBEHHbIE TepMUHabI. IHTepHeT-
TepMuHansl Thuraya saBAs0TCA 0f4HOHanNpaBAeHHbIMU U TPe6YT GpU3nYeckoin opmeHTaLmn
ANA NOAKNIOYEHNS K O4HOMY M3 [IBYX CMYTHUKOB, OAAHAKO CyLLLeCTBYIOT MOZeNn
caMoHaBe/ieHNs, JOCTYMHbIe Mo 60/1ee BbICOKMM LieHaM, B 3aBUCMMOCTW OT NoTpebHocTel
nonb3osartens. HazeMHble TepMuHanbl Thuraya moryT nerko passuBaTb CKOPOCTb Ao 400
KNNobaiT B cekyHay.

TepmuHan mobunsHoro intepHerta Thuraya IP Tpy6ka-tenedon Thuraya

Thuraya IP4-

THURAYS (B

Inmarsat/BGAN
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KomnaHusa Inmarsat (MHmMapcaT) Hauana cBoro AeATeNbHOCTb Kak HEKOMMepyeckas
opraHusauus, okasblBatoLLas Noaaep KKy MOPCKUM cyfam, Ho B 1998 rogy 6bina
npuBaTmM3MpoBaHa. HaunHasa ¢ 2008 roga iHmapcaT npeanaraet rnobanbHblie CNyTHUKOBbIE
VHTepHeT-4aHHble Yepe3 TaK Ha3blBaeMYHO LLMPOKOMOOCHYIO CeTb ANl MOBUNBLHOW Nepeaayn
ronoca n gaHHbix (BGAN — ot aHrn. Broad Global Area Network). Cetb BGAN pa6oTaeT Ha Tpex
FeOCUHXPOHHbIX CMYTHUKAaX, CTpaTernyeckn pacrnosioXkeHHbIX TakKuM 06pas3om, YTo6bI
OXBaTUTb 60/1bLUNHCTBO MOPCKMX U CyXOMYTHbIX TEPPUTOPUIA, NCMOJIb3YeMbIX A5
NPOXUBaHUSA U AeATeNbHOCTU YesioBeka.

= .)‘

Kapma nokpeimus. McmoyHuk: MHmapcam

Inmarsat npegnaraeT WMpPoOKMii cnekTp TepMmuHanos BGAN, KoTopekle npeAgHasHayveHbl Ans
pasNnYHbIX YPOBHEN NPOMNYCKHOMN CNOCOBHOCTU N NCNONb30BaHMS. Bce TepmuHanel BGAN
SIBNAOTCA O4HOHAaNpas/ieHHbIMWY, paboTaloT Ha L-AnanasoHe v TpebytoT opueHTaLmm
nonb3oBaTtesieM, 04HAKO pa3/INyHblie MOJENV BKIHOYAOT MOJe/IN CaMOHaBeAeHUs 4/1s
MUCNONb30BaHUA Ha ABNXXYLLIMXCA TPAHCMOPTHbIX CpeacTBaxX. B 3aBncMMocTu ot Tmna
TepMmnHana ckopocte BGAN moxeT gocturate 800 K6uUT/c, a HekoTopble TepMuHaabl BGAN
MOFYT 6bITb faxke coeAVHEHbI BMeCTe, YTobbl 06ecneunTb CKOPOCTb 6onee ogHOro Merabarita
B ceKyHAy. [MocKonbKy Bce CryTHUKM HMapcaT ABASIOTCA reocTauMoHapHbIMU, MPUMEHSIOTCA
Te XKe 06blYHble OrpaHNYeHuUs.

HauunHas ¢ Hauana 2010-x rogos, Inmarsat Takxxe ctana npeanaratb aBTOHOMHbIE FOJ/1I0COBbIe
ycnyru. BeigeneHHble ronocoBble TapydHble NaaHbl paboTarT Yepe3 aBTOHOMHble TPYOKU-
TenepoHbl, UCMOJb3YHOLLIME BCeHaNnpaBaeHHble aHTEHHbI, 1 paboTaloT BO BCEX MecTax, rae
npegocrasnsaetca ycnyra BGAN.



YcraHaBnuBaemas Ha Kpbiwle BGAN

TepmuHansl BGAN - -
CaMOCTOATE/IbHOW NOACTPOAKM

EXPLOBED

Starlink

OAHOM N3 HOBbLIX KOMMaHWIA, NpeasaratoLnXx BbICOKOCKOPOCTHOW CNYTHUKOBbIV UHTEPHET,
ansetcs Starlink . Starlink Hauana 3anyckaTtb cnyTHUKM B 2018 rogy, v ceivac Ha opbuTe
HaxoanTcs 6onee 6000 CNyTHMKOB, N B 6amKaiem 6yayLiem NaaHUpyeTca 3anyck eLle
6onbLuero konu4ectsa . CnyTHMKKM Starlink o6ecnevnBaoT NOKpPbITUE BCEl NAaHETLI, 04HAKO
MeCTHble NpasBuia MOryT OrpaHNYMBaThb 3TO.

CnyTHMKoBas rpynnupoBska Starlink ncnonssyeTt nHo nogxos, Yem npegbiAyLive NocTaBLLNKN
CNYTHMKOBOIO MHTepHeTa — Starlink 3anycTna cnyTHUKN Ha pa3nnyYHbIX opbuTanbHbIX
TpaekTopuax B opbuTanbHbix naockoctax LEO n VLEO. CnyTHMkn LEO/VLEO nmetoT oveHb
KOpOTKMe op6uTanbHble Neproabl, CoBepLLas HECKONbKO 060poTOB BOKPYr 3eMau B AeHb. Bce
CNYTHMKM aKTUBHO NepejaoT AaHHble Apyr ApYyry, 06pa3ys BUPTyasbHYH «CeTb» M0 BCEMY
MMPpY. 3TO O3Ha4aeT, YTo CNYTHUKKM Starlink akTMBHO NepeAatoT AaHHbIe KakK Ha Ha3eMHble
ctaHumu (NOCQ), Tak 1 Apyr Mexay ApYyrom, yCcKopsas nepegady AaHHbIX NO BCEMY MUPY.

OTaenbHble cnyTHUKK Starlink He paccunTaHbl Ha ANUTENbHBIV CPOK CYXObI, @ UX OPBUTHI
paccunTaHbl Ha pa3pyLUeHne Yepes HeCKObKO fieT. AKT 3aMeHbl CMYTHUKOB No3BonsieT
KOMMNaHWM 3aMeHUTb CTapble MoAenu Ha 06HOBNeHHOe 060py0BaHME U pacUMPUTL CBOU
ceTeBble NMPeAOXKEHUNS.

HopManksHbIe crnyTHUKY

CnyTHukm Starlink
999+ km
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UcmoyHuk: BBC

Starlink cnpoekTMpoBaHbl Kak BCeHarnpaBieHHble U He TPebyloT crneLmanbHON opueHTaumuy,
0fHaKO MM BCe paBHO NoTpebyeTcs CBO6OAHbIN, 6ecnpenaTCTBEHHbIA A0CTYN K HEBY.
Bavkaiiuve npensTcTBUS, TakMe Kak 34aHUsi UV BbICOKME AepeBbsl, BCe paBHO 6yayT
MeLlaTb 06CnyXX1BaHM. MOCKONbKY CNYTHMKK 6bLICTPO BPaLLArOTCA BOKPYr 3eMu, aHTeHHaA
ABTOMATUUECKU PEFUCTPUPYETCS U NOAKIOHAETCS K CNYTHUKaM, MOAHVMAOLLMMCS Haj
ropu3oHTOM. MOCTOSIHHO NPON3BOAATCA HOBble MOAENN aHTEHH.

Mpumep aHmeHHe.! Starlink :

Apyrve npenmyLectBa Starlink Kak ycnyrv Bk/itouaroT B ce6bsi:

® bo/bLIOe KONNYECTBO CNYTHMKOB CO3AaeT KPUTUYECKYHO N36bITOYHOCTb, CHMXKAas
Harpysky Ha KaXkabli op6MTanbHbI/ CYTHUK, @ TaKXKe KOMNEHCUPYSt BOSMOXHbIe
Henonazku B pa6oTte Nt060ro CNyTHMKA.

e CeTb MIMeeT Ype3BbI4aiHO BbICOKYO NPOMYCKHYH CMNOCOGHOCTb MO CPAaBHEHWIO C
60NbLUMHCTBOM PYrMX CNYTHMKOBbIX NPOBalijepoB.

e CeTb 6yAeT NocTeNeHHO Pa3BMBATbLCS, MO3BO/SSA NOBLILLATL CKOPOCTb MHTEPHETA U
ncnonb3oBaTtb 60/1ee HOBoe 060pyA0BaHNeE.

HekoTopble HegocTaTku Starlink kak ycnyru MoryT BkatoyaTb B cebs:

® HaseMHbIM aHTeHHaM 1 MogemaM TpebyeTcs CpaBHUTENIbHO 60/bLLEe SHeprun As
noaAep>XXaHns MOCTOAHHOIO CoefNHEeHUS.
MHorve npaBnTenbLCTBA XXECTKO OrpaHNUYMBaOT AN 610KUPYIOT focTyn K Starlink .
MockonbKy cnyTHMKOBAas ceTb NOCTENEHHO MOAEPHU3NPYETCA, CTapble aHTEHHbI U
obopyaoBaHue MOryT nepectaTb PyHKLUNOHNPOBATD.

MNepea Nokynkoi nHtepHet-ycnyr Starlink npokoHCynbTMpyinTech ¢ NpodeccuoHanbHbIM
NOCTaBLUVKOM MO BOMpocam 060pyAoBaHNSA N HA3EMHOW YCTaHOBKN .
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JAononHuTeNbHble NOCTaBLUKN

CylecTByeT psj APYrUX NOCTaBLLMKOB CMYTHNUKOBOW CBA3W, KOTOPbIE IN60 BbILLIN Ha PbIHOK
B nocsefHmne HeckonbKo fieT, IM60 BbIAAYT Ha PbIHOK B CaMOM bavxkaillemM byayLiem.
JocTXeHns B 061aCTN TEXHONOMMNI U HOBblE MHBECTULIMK MO3BOJIAT CyLLEeCTBEHHO
paclMpUTL He TOIbKO OXBAT, HO 1 O6LLYI0 CKOPOCTb Nepeayn JaHHbIX MPU COXPaHeHUN
pacxofoB Ha NpMeMieMOM ypoBHe. BecbMa BEpOSAITHO, UTO B cnefyoLlem AecaTnaeTum
3HaUMTENIbHO BO3pacTeT YNC/I0 KOMMepPYeCKUX NOCTaBLLMKOB, KOTOPLIMWU CMOTYT
NoJib30BaTbCA N'YMaHUTapHbIe OpraHmn3auunmn.

O6Lyee pyKoBOACTBO MO YNpaB/IeHUI0 MO6UIbHLIMU CMYTHUKOBbLIMW
yCTPOMCTBAMM

3KcnnyaTaqu0|-||-|b|e pacxoabl

dkcnnyaTauMoHHbIe PacXo/bl, CBA3aHHbIe C TEKYLLMMM MOOUALHBIMU CMYTHUKOBbLIMIA
YCTPOWCTBaMU, MOTYT 0Ka3aTbC HEMOMEPHO BbICOKVIMU AN MHOTUX yupexaeHuid. Camn
dm3MYecKme yCTPOCTBA MOTYT CTOMTb OT COTEH A0 ThICAY AONNAPOB, a Tapudbl Ha Nepegaudy
ronoca v AaHHbIX MOFYT CTOUTb HAMHOIO JOPOXe, YeM Y 06bIUYHbIX Ha3eMHbIX MpoBaliepos,
0CO6EeHHO A1 MOBUIbHOr0 CMYTHUKOBOIO MHTEepHeTa. JTloboe yacTHoe ANLO AN yupexxaeHue,
KOTOpoe NaaHupyeT BAageTb 1 3KCNayaTUpOBaTb YCTPOMCTBO MO6WU/IbHOWV CNYTHUKOBOW

CBA3W, A0/HKHO 3apaHee U3Yy4nNTb MaHbl N 3HaTb, Kakne pacxoAbl NpeAcTosT.

Jto6o1n nepcoHan, NCcnonb3yLWNA CNYTHUKOBBIE YCTPOMCTBA, AO/KEH 6bITb
NPONHPOPMMPOBAH 06 NX HaA/IeXalleM MCNOoAb30BaHNN N O TOM, KaKne pacxofbl CBA3aHbI C
KaXAbIM 13 HUX. MockonbKy Halla paboyas cpefa CTaHOBUTCS BCe 6osiee 1 6onee 3aBUCMMON
OT NOAK/IOYEHNSA, ClyYaliHble NosIb30BaTeIn MOryT 6biTb He 0CBeAJ0MJIEHbI 060 BCeX POHOBBIX
JAHHbIX, KOTOPble MOXEeT NCMOJ1b30BaTh OAVH MOAKIIOUYEHHbIA KOMMbIOTEP, BK/IIOYasA 3arpysKy
06HOBNEHNI CNCTEMbI, 3/IEKTPOHHO MOYTbI I KOPMOPATMBHBIX MPOrpaMm obMeHa
dairinamn. Ecnm nonb3oBaTenn He NOb3YHOTCA KaKUM-1M60 6€31MMUTHBIM TapUPHBIM
NJaHOM, BCe HEHY)KHOE MCMNOJIb30BaHMe JaHHbIX JO/KHO OblTb OFrpaHNYeHo, 1
HeCaHKLMOHNPOBAHHbIA JOCTYN K CMYTHUKOBLIM TEPMUHAaNaM He A0/KeH 6bITb paspeLueH!
OAVH MOBWIIbHBIV TEePMUHAN CNYTHUKOBOW NepeAayun AaHHbIX MOXeT 060MTUCH B AeCATKN
ThbICAY J0/1/1apOB 3a OJMH MecaL, ec/i OH UCMO/b3YeTcs Kak 06bl4YHOe coeuHeHne, 1 3Ta
npo6nema ycyrybnseTcs, ecnm B OpraHn3aLmm NCnoJsib3yeTcs HeCKONbLKO TepMUHAOB.

OnacHocTn

HekoTopble annapaTtbl CNYyTHUKOBOW CBSA3U, 0CO6E€HHO OAHOHarnpaBAeHHbIe TEPMUHAIbI
CNYTHUKOBbIX AAHHbIX, MOTYT U3/ly4aTh BpeAHble KONU4YecTBa paano- U MUKPOBOJIH Npu
ncnosb3oBaHUK. Monb3oBaTeNU AO/MKHbI BHUMATE/IbHO NPOUYNTATh UHCTPYKLMN NO
3KcnayaTauum n o6paTuUTb BHMMaHMe Ha Ntobble HaKeKn Nan 3TUKeTKN C
npeaynpexgeHnem o6 onacHocTu. MNonb3oBaTeny HUKOrAa He A0/HKHbI HAXOAUTLCA banxe
ueMm B 1 MeTpe OT NepegHel 4acT OAHOHAaNpPaBAeHHOro TepMMHana 3a3eMleHuns, U B ugeane
TepMMHaNbl A0/HKHbI pacnonaraTbCsi Ha BO3BbILLEHHOCTU, UTO6bI N36eXaTb pMcka
HenpaBWJIbHOrO YNpaBaeHusl.

Pagnonpo3payHoCTb

PacnpocTpaHeHHOW OWNGKO MHOIMX Nosb3oBaTeneli iBAsieTcs NonbITKa NCNoNb30BaTh
YCTPOIACTBO, NOAKNIOYEHHOE K CNYTHNKOBOW CBA3W, B NOMELLEHWN, NOoj CTPOSHUSMA NN
Korga curHany npensaTcTBytoT pusmnyeckme o6bekTbl. MHOMVe Nosib30BaTeNN-HOBUYKN
MPUBLIKAN K MOBUIbHBIM YCTPOCTBaM, TaKUM Kak TefiepoHbI, KoTopble 6yayT paboTaTh B



601bLUNHCTBE PAAOHOB, N MOTYT MHCTUHKTUBHO He MOHNMaTb HEOBXOAVMOCTbL UMETb YEeTKYHO
NNHNI0 BUANMOCTU Heba, 0CO6EeHHO 3TO KacaeTcs Nosib3oBaTesiel CNyTHUKOBbIX TeNedpOoHOB.
Kak npaBuso, ycTpoiAcTBa CO CMYTHUKOBOI CBA3bIO He 6yayT paboTaTb Noj KPbITbIMU
34aHNAMN WA OGO ApYrovi TBepAOV KOHCTPYKLMER, KOTopas He BASeTCs AO0CTaTOYHO
«PaAnonpo3pavYHo» — TO eCTb PaAVOBOJIHbI HE MOTYT J1IeEFKO MPOXOAUNTL Yepe3 HMX. Takme
MaTepuarbl, Kak 6€TOH, MeLLKM C NeckoM, MeTannyeckas apmaTtypa un gpyrue
pacnpocTpaHeHHbIe CTPOUTE/bHbIE KOMMOHEHTbI MOMYT CO3JaBaTb NOMeXU U 610KMpoBaTh
PaAvOBOJIHbI. YCTPOMCTBA, NOAK/IIOUEHHbIe K CNYTHUKOBOW CBA3M, MOTYT paboTaTb noj
HeKOTOpbIMM MaTepuanamMm, TaKMMKM Kak MaTepuan nanaTky Ui NAacTUKOBLIA Bpe3eHT,
04HaKO MoJib30BaTeNN AO/KHbI 3HATh, YTO 3TO MOXET cpaboTaTb He BO BCEX Cy4asiX.

PacwmpeHuna/mautbl

MpoBaiiaepbl MO6UIBLHOM CNYTHNKOBO CBA3M NpeA/iaratoT LUMPOKMUIA CNEKTP akceccyapos,
KOTOpble MOMOralT 1 NO3BOIAOT NUCMO/b30BaTh TesledpOHbI M TEPMUHANbI Nepejaydn JaHHbIX.
K HNM MOryT OTHOCUTBCS:

® YANUHUTENbHble Kabenu - 115 MOHTaXXa HEKOTOPbIX YCTPOMCTB Ha KpbILlax UAn Hag
NINHUSIMU iePEBLEB.
BHeLLUHWe aHTEeHHbI - /191 YBE/IMYEHMS MOLLLHOCTU CUTHaa 1 LWMPOKOBELLAHUS.
AOK-CTaHLMM - 419 NOCTOSIHHOMO NMUTAHWUS NI MOHTaXa HEKOTOPbIX YCTPOMCTB, TaknX
KaK CNyTHMKOBbIE TenedoHbl.

® BO3MO>XHOCTM CAaMOOPUEHTUPOBAHMSA - YCTPOMCTBA, KOTOPbIE MOTYT aBTOMaTUYeCKM
06Hapy>K1BaTb 1 HaNPaBAATL TEPMMHANbI JAHHBIX BO BPEMS ABVKEHWS.

B 3aBNCMMOCTM OT NOTpe6HOCTE FyMaHUTapHOW onepaumn nosib3oBaTenu A0KHbI
paccMoTpeTb BCe BapMaHTbl, MPY HEO6XOANMOCTHU, U 06CYANTL C MOCTaBLUUKaMU, UTO6GbI
Nyyllie NOHSATb, YTO MOXEeT 6bITb AOCTYMHO NN OCYLLLECTBUMO.

Kopab! Bbi3OBa

B cBfi3M € TeM, UTO CNYTHNKOBas TenepoHHas CBA3b HMKOTAA He NPUBA3bIBAETCA K
KOHKpPEeTHOW CTpaHe, NpoBailigepamM CyTHMKOBOI CBA3U 6bln1 NpeAoCcTaBneH CO6CTBEHHbIN
«KOA CTPaHbI». [py 3BOHKE Ha CNYTHMKOBLIV TenedoH 13 BHeLLHel ceTn TpebyeTcsa HabpaTb
NOJIHbIN KOA CTPaHbl Nepes HoOMepoM CNYTHUKOBOro TenedoHa. Kokl Bbi30Ba 4151 KaXKA0ro
nposaiijepa:

Iridium/Thuraya: +882 16
KOAbI Bbi30Ba CTpaH CHYTHVIKOBOVI CBA3U

Inmarsat: +8708

Kpome TOro, Anst Toro 4To6bl NO3BOHUTL CO CNMYTHUKOBOIO TenedoHa B Ha3eMHYHO CeTb,
Heo6Xxo0AVMO HabpaTb MNOHbIV KOA CTPaHbI, AaXe eC/IN Nob30BaTeNIN HaX0AATCSA B TOM Xe
CTpaHe, YTO U Bbi3blBaeMblli HOMep.

SIM-kapTbl N YCTPOACTBA

MNopasnstowee 60NbLUMHCTBO peLleHNiA MObMIBHOM CMYTHMKOBOW CBA3M paboTaloT 3a cueT
ncnonb3oBaHus SIM-kapT, kKak 1 MobunbHble TenedpoHbl GSM, B TO BpeMSA Kak annapaTtHoe
obecrneyeHue CBA3N NMeeT cepuiiHbie HoOMepa 1 Apyrne naeHTUPUKaLnoHHbIe Koabl. Mpun
NoJly4eHNN HOBbIX YCTPOMCTB M NJ1aHOB CNYTHMUKOBO CBA3W MO/1b30BaTeNN JOJDKHbI
3anunceiBaTb HoMepa SIM-kapT n HoMepa MeXAYHapoAHON ngeHTUPMKaLMm Mob6UIbLHOro



o6opyaoBaHus (IMEI). I SIM-kapTbl, 1 Homepa IMEI go/XHbI OTC/IEXUBATLCA U B ugeane
nepuoanyeckn NpoBepsaTbCS.

B 3KCTpPeHHbIX CUTyaLMsX YCTPOACTBA MOTMYT 6bIThb yTePsiHbI, YKpPaZeHbl NN NPOCTO 3a6bIThl.
Monb3oBaTenu JOMKHbI CNefnNTh 3a TeM, YTo6bl SIM-kapTbl b1V yCTaHOBAEHbI MPaBUBHO,
TaK Kak OTBETCTBEHHOCTb U Pacxo/bl, CBA3aHHbIe C YCYrol, CBSi3aHbl C KAPTOM, @ He C CaMUM
ycTpoicTBOM. B cnyyvae yTepu SIM-KapTbl OHa MOXeT 6bITb MCMOJIb30BaHa He Mo Ha3HaYeHUIo
APYrMMUY 0CBEAOMJIEHHbIMMW INLLAMMW, BO3MOXXHO, B NMPECTYMHbIX NN HACUIbCTBEHHbIX LIENSX.
MNonb3oBaTenen cnepyet NPOUHCTPYKTUPOBAThL COO6LLIATL O MOTepe UM Kpaxe obopyaoBaHUs
CNYTHWKOBOW CBSA3M NPV NePBO BO3MOXHOCTU, @ €C/IN YCTPOMCTBO NOTEPSHO UAU He MOXEeT
6bITb YUTEHO, ClefyeT HeMeAJ/1IeHHO OTK/IIUNTb YCAYry, NoAKAYeHHY K SIM-kapTe, 4To6bI
npefoTBpPaTUTL 310ynoTpebieHme.

Pecennepbi/nocraBLnKun

BO/IbLUMHCTBO YCTPOVACTB U NJIaHOB CNYTHUKOBOW CBSI3V NPOAAOTCSA Yepe3 TOProBbIX
nocpeAHNKOB (pecennepoB) — 3TO KOMMAHUK, CreuvanmsnpyoLwmecs Ha MecTHOM
3aKOHOAATeNbCTBE U MECTHbIX pblHKax. PaznuuHble pecennepbl MOryT BECTU NeperoBopsbl ¢
NepBUYHBLIMU CETAMMU, YTO6bI NpeaiaraTb pasinyHbIe NiaHbl KOHEYHbIM NOJIb30BaTENSAM.
Takue naaHbl MOTYT BKIKOYATh ClejyoLe Moaenu:

e be3 aboHeHTCKO NAaThbl - N/aHbl, KOTOPbIe MPeAno/aratoT BbICTaB/IeHVIe CHETOB TOJIbKO
Nno Mepe NCMNoJib30BaHMWA YCAYr - 3TO 0CO6EHHO NOJIE3HO A/ aBapUINHO-CNacaTebHbIX
Cnyxe6.

e EXXemMecsi4HO - onJjiaTa BCeX YCTPOMCTB MPOM3BOANTCA eXeMeCAUYHO, N0 GUKCUPOBAHHbIM
Tapndam nnm ¢ pUKCMpPOBaHHOW NAATON.

e [peponnarta - nNiaHbl C 3apaHee YyCTAaHOBAEHHBIMU IMMUTaMK, KOTopble 6yayT
JelicTBOBaTb TONLKO 10 MOMEHTa UCTe4eHNs 3apaHee onaadyeHHol CyMMBbl B fonnapax.

CyLuecTBYIOT TakXXe pasinyHble TaMOXEHHbIe MAaTeXun 1 NaaHbl, KOTopble MOTyT 6bITb
JOCTYNHbI 3anpallrBaloLL MM opraHm3aumam. Hanprmep, rymaHuTapHble opraHmsaumuy,
KOTopble MeIoT 60/1bLLI0e KONNYECTBO aKTUBHbIX YCTPOMCTB, MOTYT NPUHATL peLleHne o
BCTYNJIEHN B r106asibHble NaHbl, OXBaTbIBalOLLME BCe aKTUBHbIE YCTPOWCTBA B O4HOM
nakete. Kpome Toro, CKopocTb WM NPOMNYCKHaA CNOCOBHOCTb MOTYT 6bITb OrpaHNYeHbl B
HEeKOTOPbIX YacCTAX MUpa B NepunoAbl HA3KOro NCMNONbL30BaHNS (HOUHOe BpeMs), YTO6bI B TOT
K€ MOMEHT pacnpeaensaTbcs Ha Apyrve 061acTu € BbICOKMM YPOBHEM MCMO/b30BaHUSA
(aHeBHOe Bpems). JTlo60I1 ryMaHUTapHOW opraHusauum, 3anpalumearoLei ycTpoucTea
CNYTHWKOBOW CBA3U, CejyeT CBA3aTbCA C HECKOJIbKMMM NOCTaBLLMKAMU U MOAYYMNTb
HEeCKOJIbKO KOMMepYecKnx NpeanodxXeHnn.

PacnpocTpaHeHHble Npo6semMbl ¢ MO6U/IbHLIMY CTYTHUKOBLIMU
yCTPOMCTBaMM

¢ cnonb3yeTcs N YyCTPOIACTBO B MOMELLEHUMN NV
3aC/IOHEHO OT NPSIMOIA BUAUMOCTY He6a?

e UmeeTcs n kKakoe-nn6o Apyroe nepegatoLee
YCTPOCTBO NN YaCcTOTa, KOTOPble MOTYT MeLlaTh
CUrHany ycTporictea?

Cnab6biii NN UCKAXKEHHbI
curHan



e [pucyTcTByeT /in B ycTpoiicTee SIM-kapTa?
e AkTMBHa nn SIM-kapTa ycTpoiicTBa?
e lcnonb3yeTcs N YCTPOWCTBO B MOMELLEHUN NN
YCTpOMCTBO HEe NOAK/IIOYEHO OKPY>KEHO BbICOKVMW COOPY>XXEHUSAMU, XONIMaMn U
K CYTHUKY AepeBbaAMN?
e /1na ogHOHAarMpaBAeHHbIX CMYTHUKOBbLIX aHTEHH —
HanpasJ/ieHbl 1N OHWU B NPaBUIbLHOM HarnpasnaeHum?

e bbina i akTMBMpoOBaHa ycyra, noak/ioyeHHas K SIM-
KapTe?

¢ bBblna v onnadveHa ycnyra, nogkntoveHHas K SIM-kapre,
vnun SIM-kapTa NoAKatoYeHa K NocTonaaTHoMy cHeTy?

e bbifla v No Kakoli-nmbo NpuymHe NPNoCTaHOBAEHa UK
rnpekpatleHa ycnyra, nogkntoyeHHas Kk SIM-kapte?

YcTpoiicTBO nogK/oueHo,
HO yCnyrvi He
npeAoCcTaBAAIOTCS

PaaunocBasb

Vicnonb3oBaHMe MOBUIBEHOW PaMOCBS3M VMEET AaBHIOK UCTOPUIO B COO6LLECTBE
ryMaHUTapHOro pearnpoBaHUs 1 BCe eLLe LUMPOKO UCMOJb3yeTcs ceroaHs. B HacTosiLee
BpeMsl B pacrnopsi>X€HUW r'yMaHUTapHbIX opraHu3aunii nmeeTtcs 6onbLIoe pa3sHoobpasue
MOBU/bHbIX CPeACTB CBSI3W, O4HAKO He Tak JaBHO PajnocBa3b 6bl1a B OCHOBHOM
€JVIHCTBEHHbIM CNOCO60M NoAAepXXaHUS MOCTOSIHHOW CBA3U C pacnpegesieHHOM ceTbio
ryMaHMTapHbIX OPraHn3aLuii.

MockonbKy pagvioceTu, Mo CYTW, NMOJIHOCTBIO 06CNYXKNBAKOTCA FYMaHUTaPHbIMUA
OpPraHn3aLnsMN CaMOCTOSITE/IEHO, B PeasIbHOCTU OHU MO-NpPeXHeMY SABNAOTCA 6€30TKa3HbIMU
B KOMMYHMVKaLMOHHOW CeTW; rocyapCcTBEHHbIE NN BOEHHbIE CTPYKTYPbl MOFYT OTKIHOUNTL
WK BbIBECTU U3 CTPOS KOMMeEpYeckre KOMMYHMKALNOHHbIE CeTU, HO paguocTaHuun 6yayT
paboTaTb A0 TeX MOp, NoKa ryMaHUTapHbIe OpraHM3auvn NoAAepPXXNBaOT CBOW pPajnoceTu B
AKTUBHOM U Hag/1exallem COCTOSHUMW.

TexHn4YecKkne nNpob6aemsbl paguoCBaA3N

HauuoHanbHblE HOpMaTuUBHbIE TpeEOBava

Mcnonb3oBaHue pPaanocBA3n and nogaep>KKuv ryMaHUTapHbIX onepau,vu‘/’l, KaK npaBunno,
cyunTaeTcqa anGMﬂEMOVI M 3aKOHHOW I'IpaKTI/IKOI‘/’I B 60/IbLUNHCTBE CTpaH BegeHnA
AeATeNnbHOCTU, OA4HAKO eCTb HECKOJ/IbKO CTPaH, rage pagnoceasb MOXeT 6bITb 3anpeLwjeHa nan
3HA4YNTE/IbHO OrpaHNYeHa. Jaxke ecnm ncnosib3oBaHue PaAnNoCBA3N CHNTAETCA 3aKOHHbIM,
MOYTN HaBepPHAKa 6yp,eT nMMeTb MecCTo HaLl,I/IOHaﬂbeII'?’I npouecc peructpaunmm, B xoge
KOTOpOro Baajgenblbl N onepaTopbl paAI/IOCGTEVI AOJDKHbI 6yAyT noaaTthb 3aABKY U MNONYUYUTb
NMNUEH3UNN Ha 3aKOHHOE MCNoJib30BaHMe.

OCHOBHas NpPUYMHA, N0 KOTOPOW HaLWOHaNbHbIE OpraHbl BNAaCTU MOTYT NoXenaTb
OTCNEeXWBAaTb N peryanpoBaTb PajgnocBa3b, COCTOUT B TOM, UTO6bI 3aLLUTUTL MNONE3HOCTb U
bYHKUVOHANBHOCTD Y>Ke NCMOo/b3yeMbIX PagnoyacToT, O4HOBPEMEHHO YCTPAHSS KOHOINKTbI
NCNoNb30BaHWUS YacToT B 6yayuieM. B 60nbLUMHCTBE CTPaH, rae pa6oTatoT ryMaHUTapHble
opraHu3aumu, Ta Nam nHas Gopma pagnocBs3u yXke NCNoNb3yeTcsl HALVMOHANbHBIMU U
rocylapcTBEHHbIMU Cy6beKkTamu, BK/toUasi MOAMLUI0, apMUIO U CNyXX6bl SKCTPEHHOTO
pearvipoBaHusi.



Ans ynpaBneHunst 3TUM NPOLLECCOM HaLMOHabHbIE OpraHbl BIACTU 06bIYHO MMEIT 3apaHee
BblZeNIeHHbI ANana3oH YacToT, KOTOPbIA MOTYT UCMO/Ib30BaTb A/151 CBA3M HEroCyAapCTBEHHbIe
Cy6BbeKTbl, HanpMep, r'YMaHUTapHble opraHusauumn. B pamkax npouecca perucrpauum um
NNLEH3MPOBaHNSA HaLVOHabHbIE NIV MeCTHbIe OpraHbl BAaCTV MOTYT TakXKe pacrnpeensTb
KOHKpPEeTHbIe YacToThbl A1 KaXKAO0M 3anpallvBaloLLeil opraHmM3auum, No3TomMy atobas
AeATeNbHOCTb, CBA3aHHAsA C 3TON YaCcTOTON, MOXEeT 6bITb HaNPAMYH CBA3aHa C
NNLUEH3MPYIOLWMM opraHoM. Jlio6as rymaHMTapHas opraHusaums, nosyymnBLLas creunanbHyo
nnueHsuto, byaeT obs3aHa UCMOIb30BaTb NPeAoCTaBleHHble YacTOThl U A0/HKHA byaeT Anbo
3anporpaMmMmMpoBaTh CBOM COBCTBEHHbIE PaANOCTaHLUN, NN6O HAaUTK CpeacTBa AN
NporpaMMuUpoOBaHnsA 3TUX PajMOCTaHLNIA.

orpaHlll‘-IEHlllﬂ paanocBeaA3n

PaccTrosiHMA - B 3aBMCUMOCTU OT TUMNa PaAUOCTaHLUN, pa3Mepa aHTeHHbI N UCTOYHUKA
3Heprun, pagmnocTaHLmMn MoryT NoaAepXXmMBaTh CBA3b TO/IbKO Ha PAacCTOSAHUU 0 HECKONbKUX
KNIOMeTpPOB. B ropoAckux ycnoBmsiX Wam mectax € ryCTom pacTUTeNbHOCTbIO, X0AIMaMun v
KaHbOHaMM 3TO PacCTOsiHVE MOXET 6bIThb eLlie MeHbLUe. YUpeXxaeHns Uan nepcoHarn,
MCnonb3yloLre pagmnocsasb, AO/DKHbI UMeTh NpejcTaBieHe 0 BO3MOXHOCTAX UCMOb3YeMbIX
VIMUN YCTPOWCTB. B ngeane, cCoTpyaAHMKM ryMaHUTapHOM opraHusaumnm, oteevatrowme 3a UT,
6€30NacHOCTb N IOTUCTUKY, AO/DKHbI UMETb NpeAcTaBieHne 0 TOM, Kakme reorpapuyeckme
parioHbl MOTYT NOAAEPXKNBATBLCA UCMOJIb3YyeMbIM TUNOM 060pYyA0BaHMS.

MepTBbie 30HbI - 4a>Ke B 30HaX MNePEKPbIBAOLLErocsi PajMonoKpbITUS MOFYT OCTaBaTbCs
MepPTBbI€ 30Hbl, BbI3BaHHbIE CTPOEHUSIMU, XOJIMaMMU, TPAHCMOPTHBIMU CPeACTBaMU U
APYrMU MaTepuranaMm, KoTopble MOryT 6/10KMPOBaTb paanocurHansl. Mpu npoeeseHnn
orepauuii nepcoHan A0/MKEH 3HaTb, YTO MOTYT MMETb MeCTO MePTBbI€ 30HbI, 1, BO3MOXHO,
noTpe6yeTcs NepuogMYeckn NPoBoAUTL NPOBEPKY PaANOCBA3N, YTO6bI ONpeAennTb, MOXHO
2N NCNONBb30BaTb PAAMO B OMNpPeseNeHHOM CTaLMOHAPHOM MecTe.

Momexm - pagnocurHanbl MOryT 1 6yAyT B3aMIMOAENCTBOBAaTL C APYrMM 31€KTPOHHbIM
o6opysoBaHMeM. BbiToBble MPM60OPBI, TakMe Kak MUKPOBOJIHOBbIE NeYun, UAn Apyroe
o6opys0oBaHMe, UCMO/b3YyloLLee PAaANOBOJIHBI, HANPUMep, TPaANLNOHHOE BellaTeslbHoe
TeneBuAeHne, MOryT BAMATb Ha paboTy paanocTaHUMN UK yXyALlaTh ee. O6beKTbl €
60NbLUMMW 3NeKTPUYECKVUMIN 3apsSAaMN TakXKe CO3Aal0T 3/1eKTPOMarHUTHbIe NoJisA, KOTopble
MOTYT BAVSATb Ha pajuno - TenedoHHbIe TMHUN 3NeKTpornepesay, 6onbLuve
TpaHcpopmaTopHble 6yAKU 1 faxke 60/bLUNE FreHepaTopbl MOMYT OKa3biBaTb BANSHME Ha
paanocurHan. Ns6eralite ycTaHOBKU AN UCNOJIb30BaHMA PajMo060pyA0BaHMA NOA TNHUAMN
aneKkTponepeay AN pagmMoBbILLKAMW, NCNONb3YeMbIMU APYTMMU KOMMAAHUSMWN U
opraHu3aumsaMu, UM No6anN3oCcTU OT HUX.

KOMMOHEeHTbI

MoAaBUXXHas pagmMocTaHLms

Cucrembl MO6unbHO paguocBasn/TenepoHHbIe TPY6KM «TpaHCUBEPbI»
(npuemMonepeaaTUMKM) - pajMoo60pyA0BaHIMe, KOTOPOe MOXeT Kak OTNpaBAsTb, Tak U
NpUHMMaTb CUrHan. HekoTopble pagMoycTPOCTBa NOSIHOCTbIO aBTOHOMHbI U MOCTaBASAIOTCA C
6aTape;|M|/| Aana nnTaHnA yCTpOIZCTBa B Teé4eHNE HECKOJIbKNX YaCoB U1 LLeN1oro gH4, B TO
BpeMA KaKk gpyrue Tpe6y+0T BHELWHUNX NCTOYHUKOB NNTaHNA, TaKUX KaK yCTaHaB/IBaeMbl€ Ha
TPaHCNOPTHLIX cpeacTBax. Kpome Toro, pagnoctaHuum MOryT 6bITh onpegeneHbl Kak
MO6UNbHbIE — pagnocTtaHuMnm, KOTopblie nepemMeLlaloTcAa BMecTe C IloAbMN NN
TPAHCNOPTHbIMU CpeACTBaMU, NN CTaLlMOHaAaPHbIE — pagnoCTaHUN, KOTOPbI€ MOCTOAHHO
noaKnr4eHbl K Ha3eMHoW CTaHUWnWN.



MopTaTuBHan
paavocTaHuus

ABTOMO6MNbHAsA paAVOCTaHLUMS

TouKa-TouKa - KOr4a paanoyCcTpoiicTBa CBA3bLIBAKOTCA APYT C APYroM HanpsiMyto, 6e3 6a30BoiA
CTaHLMW UAN PETPAHCAATOPA MeXAY HAMMW, OHU OCYLLIECTBASIOT CBA3b «TOYKa-TOYKax». B
3aBMCMMOCTM OT TUMA PagUNOCBA3N U NCNOb3YEMOI YacTOTbl CBA3b «TOUKA-TOYKA» MOXET
6bITb OUEHb OrpPaHUYEHHO. BONBbLUMHCTBO NOPTAaTUBHbIX PAANOCTAHLMIA, paboTaloLwmx oT
6aTapeii, He IMetoT BbIXOAHOM MOLLHOCTM WY AOCTAaTOYHO 60NbLUNX AHTEHH, UTOGbI
nepefaBaTb CMrHasbl HA OYEHb AaJibHNE PAaCCTOAHUS, U 6YAYT OrpaHNYeHbl COTHIMU METPOB
CBAI3UN «TOYKA-TOUKA».

CeTeBasi/peTpaHC/INPOBaHHas CBA3b - KOTAa Ba PajNOYCTPOLCTBa 0O6MEHNBAOTCS
AAHHBIMU C UCMONb30BaHNEM Kak MUHVMYM OAHOMO MPOMEXYTO4YHOro YCTPOICTBA, TaKOro Kak
6a30Basi CTaHUWsl, Takasi CBSA3b He SABMISIETCS «TOYKA-TOUKa» Y MOXET Ha3bIBaTbCsA CETEBbLIM UK
PeTPaHCNIMPOBaHHbIM COEANHEHUNEM.

AHTeHHa

AHTEHHbI — 3T0 TO, YTO GM3NYUYECKM NMO3BONSET PAANONPUEMHUKY YNaBANBaTb PajOBOJIHbI U
nepesaBaTb CUTHa/ B YCTPOMCTBO. PopmMa, pasmep 1 o6Las KOHCTPYKLUUS aHTEHHbI
onpesensarTca TUMNOM PagMOCTaHLUK, BKIOYAs WNPUHY, AJIUHY, OPUEHTALUIO N COCTaB
MaTepuanos. AHTEHHbI HEO6XOAVMBI AN NpoLecca CBA3U, U NoJib30BaTeNUN AOMKHbI
ocTeperaTbCs VX MOBPEXAEHUS UKW NPENATCTBUM, UTO6bI U36eXaTb nepe6oeB B CBA3W.

O6Lume TePMUHDbI AN AaHTEHHDI:

o Ko3dppuumeHT ycuneHnsa aHTEHHbl — KO3GULIMEHT, Ha KOTOPbI YMHOXKaeTcst BXOAHas
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MOLLHOCTb aHTEHHbI, YTO6bl 06ecneunTb 60/1ee BbICOKYHO BbIXOAHYH MOLLHOCTL. Bonee
BbICOKasl BbIXOAHAasi MOLLHOCTb NPUBOAMT K Nepegayve Ha 60bluee paccTossHuE 1
yBe/IMYeHMe CUMbI CUTHana.

e Monoca nponyckaHUsi aHTEHHbI - 11ana3oH YacToT, HAa KOTOPbIX aHTeHHa paboTaeT
YAOBNETBOPUTENBHO. Pa3HuLLa MeXay CaMO BbICOKOM 1 CaMO HN3KOW TOUKaMu
YaCTOThbl HAa3bIBAETCS MOJIOCOM MPONYCKAHUSA aHTEHHBbI.

® 3¢ PeKTUBHOCTb aHTEHHbI - OTHOLLEHME N3/Ty4aeMO MOLLHOCTU UM MOLLIHOCTH,
paccenBaeMoi B CTPYKType aHTEHHbI, K BXOAHO MOLLIHOCTY aHTeHHbI. Bonee Bbicokas
3¢ deKTUBHOCTbL aHTEHHbI 0O3HaYaeT, UTo 6o/ibLUe SHEPTUN N3NTyHaeTCs B TpEXMepHoe
NPOCTPAHCTBO U MEHbLLIE TEPSIETCSI BHYTPM aHTEHHbI.

e /lnviHa BOJIHbI QaHTEHHbI - €CJIV A/IIHA BOJIHbI — 3TO PaccTosiHNe, KoTopoe
paZvoyacToTHasi BOJIHA MPOXOAUT B TeYEHME OAHOr0 Nepuoja LnKa, AJnHa BoHbI
aHTEHHbl — 3TO pa3mep aHTeHHbl, OCHOBaHHbIA Ha A/InHe BONHbI. YeM 6onbLue AMHA
BOJIHbI, TEM AJINHHEE aHTEHHa.

e HanpaBneHHOCTb aHTEeHHbI — 3TO CNOCO6HOCTbL aHTEHHbI pOKyCcMpoBaTb
3NeKTPOMarHUTHbIE BOJIHbI B ONpeAe/ieHHOM HanpaBaeHUn ais nepejaduv U npmema.

ba3oBas cTaHUMA

basoBble pagnoCTaHLUM TaKXKe ABNAIOTCA NpuemMornepeaaTymkamm, 06bI4YHO
yCTaHaB/MBaeMbIMU B GMKCUPOBAHHOM MecTe B odpuce Nam XXNIoM KoMIiekce.
dyHAaMeHTaNbHOE NPOorpaMMmMpoBaHme U HOpMbl 6a30BOV PaANOCTaHLMN HE OT/INYAOTCSA OT
MOBUNbHBIX PaANOCTaHLNIA, 0g4HaKO 6a30Bble CTAHLMM MOTYT MMETb 3HaUNTe/IbHO 60/bLLNe
aHTeHHble peLeTKn N MOTyT NoAaBaTh 60/1ee BbICOKY MOLLHOCTb OT CETU UKW reHepaTopa,
UYTO6bI YBEINUUTL CUTHAN Ha ropasAo 6o/bLUMe pacCTOAHUSA, YeM MO6UIIbHbIE PagMOoCTaHLUN.
AHTeHHble peLleTkn 6a30BbIX CTaHLMI 06bIYHO 60siee CNO0XHbI, YeM MO6UAbHbIE U
nopTaTVBHble PagnoCTaHLUK, YacTo C ABYMS OTAeNbHbIMW aHTEHHbIMU KOHCTPYKLVAMU,
pasAesieHHbIMW PacCToOAHMEM A0 MeTpa nUau 6onee — oAHa aHTEHHA A1 IPUEMA BXOAALLMNX
CUTHAaJOoB, a Apyras AN TPAHCIALMN UCXOASALLNX CUTHAJOB, pa3AeNeHHbIX TakuM 0bpasom,
UTO6bI MHOXXECTBEHHble KOMMYHUKaLWUN He MeLlann Apyr Apyry.

PagnoctaHuum 6a30BOM CTaHLMW TaKXXe MOryT 6bITb CKOHPUTYPMPOBaHbI ANA
$YHKLMOHMPOBaHMSA B KauecTBe peTPaHCIATOPOB — NpMeM cMrHana, nocTynatoLiero ot
0AHOro MO6MIbHOro PaAnOYCTPOIACTBA, U ero ycuneHne/peTpaHcnaumns, 4Tobel OH mor
JocTuratb ropaspo 6osbLuero pacctoaHus. Horga cneymannsmpoBaHHble 6a3oBble
pagviocTaHUUM NpeAHasHayeHbl A1 04HOBPEMEHHOIO pa3sMeLleHNss HECKOJIbKMX TUTMOB
paaviokoHdurypaunii, B4/OBY/YBY n gpyrux. Takme TUnbl My/IbTUMOAA/IbHbIX 6a30BbIX
6/10KOB CBAI3U ABNAOTCA Y3KOCMELMNaan3npoBaHHLIMN N 06bIYHO UCMONbL3YHTCA
opraHusaunaMu, NpUBJEKaoLWVMN CNeLnanncToB No paano v CBA3N.



Mpumep 6a30BoiA CTaHLUM

CeTn "3 O4HOIr0 NN HECKONIbKUX peTpaHCIATOpPOB

PagmopeTpaHcnaTopbl — 3TO YCTPOWMCTBA, KOTOPbIE MOMYT NMPUHUMaTb PaguocmrHan n
peTpaHCcAnpoBaTb ero, o4HOBPEMeHHO ycuamsas curHan. C TOUKU 3peHuns rosiocoBol CBA3N
3TO 03HauyaerT, YTO MOOUNbHbIV NOPTATUBHLIV PaANONPUEMHUNK, paboTaroLwmii ¢
paavopeTpaHCAATOPOM, CMOXET OCTaBaTbCA B HeNpepbIBHOW CBA3U Ha 60/1bLLUNX PAaCCTOSAHUSX.
Ecnv aBe nnuv 6onee MOBUNBLHLIX PagMOCTaHLMM paboTaloT Ha OAHOM U TOM Xe
pagviopeTpaHcaATope 1 3anporpaMmMmMpoBaHbl Ha OANH N TOT Xe KaHan 1 4acToTy, OHU CMOryT
noAaepXX1MBaTb NPSMYIO CBSA3b, HAXOAACh AANeKO 3a NpejesiaMmm AnanasoHa CBA3U «ToYKa-
Touka». TpeboBaHUS K peTPaHCASTOPY aHaNorM4Hbl 6a30BOK CTaHLMW, NOCKOJIbKY AA
obecrneyeHVs HernpepbIBHOM CBA3W NOTpebyeTcs 60/bLUas BHELLHAA aHTeHHas peLueTka ¢
HeCKONbKVUMW aHTEHHAaMW N BHELLHUM UCTOYHNKOM MUTaHUSA.

B HeKOTOpbIX CNyyasix NPaBUTENbCTBA UM OpraHM3aLumM MOTyT YCTAHOBUTb Tak Ha3blBaeMyto
CeTb PETPAHCIATOPOB — HECKO/IbKO PETPAHCIATOPOB 06pa3ytoT 3apaHee ornpeseneHHyo ceTb,
KoTopasi MOXeT 06ecneymnTb NOCTOSIHHbLIA 06MEH F0/I0COBLIMM CUTHaNaMN U aHHBIMU Mexay
peTpaHCcisTopaMn. XOpoLUO HaslaXXeHHasi CeTb PETPAHC/IATOPOB MOXET MOKPbITb 60/bLUYO
naowaAb MEeCTHOCTW, OHAKO OHa TakXe TpebyeT o6cnyxmnBaHus. Ecin petpaHcnsTop
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yCTaHOBJ/1EH B He6e30MacHOM MecTe UK B MecTe C HernoCTOSSHHbIM A0CTYynoMm K
3NEKTPONNTaHNIKO, OH NepecTaHeT BbIMNOJ/IHATbL CBOHO OCHOBHYHO q)yHKLI,VII-O 1N, BOSMOXXHO, He
6yp,eT CTONTb 3aTpayY€HHbIX Ha Hero yCVIﬂI/|I7| n CpeacTB.

Cvmnnexkc n aynnekc

MoHATMS cumneKc N Aynaekc NPUMeHNMBbI K n1toboi ¢opme cBA3K, 04HAKO OHU 0CO6EHHO
BaXHbl AN PaAOCBA3N.

Cvimnnekc

CyMnNNeKcHas CBS3b Jyylle BCEro ONMCbIBAETCS KaK «04HOCTOPOHHSIS» PaanoCcBaA3b —
KOHUrypaums, B KOTOPOU rofoc MAN JaHHble MOrYT TPaHCIMPOBATLCSA TO/IbKO B O4HOM
HanpasneHnn. OCHOBHbLIM NPUMEPOM CUMIMIEKCHOW CETU IBASIETCA TPAAVULMOHHbIA CUMHan
TeNIeBUAEHNS NN My3bIKaJIbHOTO PaMOBELLAHMS; NEPBUYHbI/A UCTOYHUK NepejaeT CUrHar, a
NPUEMHMK C COOTBETCTBYIOLLMM 060pyAOBaHNEM MOXET ero NprHNMaTh.

Aynnekc

AynnekcHas CBS3b Jyulle BCEro OMMCbIBAETCS KaK «ABYCTOPOHHSSA» PagnocBs3b — 06a KOHLA
paavonepeAayun MoryT oTNpaBaAsATb U NPUHUMAaTL CUrHaN. PagnoycTpoiicTBa, Ncnosb3lyemMble
rYMaHUTapHbIMU YUpeXAeHNAMM AN KOOPAVHAUUKM 1 o6ecneyeHns 6e3onacHocTy, 6yayT
MMeTb CMbICA TOJILKO NMPWY NCMOb30BaHUW AYNIEKCHOW CBA3W, U NoAaBnsioLLee 60/bLUNHCTBO
o60pyA0BaHMA PaanNOCBA3M, JOCTYNHONO Ha PbIHKE, MOCTPOEHO Ha AYMNJIeKCHON CBA3MN.

OAHaKo KOHLUEeNuUuWs AynaeKCHOM CBA3N IBASETCA Ype3MepHbIM YMPOLLLEHVEM TOr0, Kak
paboTaeT 601bLINHCTBO MOOW/IbHbBIX PaANOCTaHUMA. na HacToALe AynaeKCHON
KoH$Urypauumm TpebyroTcs eLle ABe He3aBUCUMMbIe aHTEHHbI, KaXKAasa 13 KOTopbIx paboTaeT Ha
HEMHOro OT/IMYaloLLelica YacToTe, YTOObl CMTHaNbl MOXKHO 6bI/10 NepeAaBaTb U NPUHMMATb
opHoBpeMeHHO. OgHOBpeMeHHoOe BellaHme GakTU4ecky NO3BOINT MNOJIb30BaTeNSAM
04HOBPEMEHHO FOBOPUTL U C/bILLATL FOJI0COBbIE KOMaHAbl, YTO HE C/ILLKOM OT/INYaeTcs oT
coBpeMeHHbIX TesiehOHOB.

BONbLWMHCTBO MOBMIBbHBIX paguoCTaHLUMM, OAHAKO, YacTo He 061ajatoT CNOCOBHOCTLIO
O0iHOBPEMEHHO OTMpPaBAATb N NPUHNMAaTL CUrHaN. [l15 3TOro ecTb HeCKOJIbKO MPUYMH, HO B
OCHOBHOM AynaeKCHble MObUIbHbIE PpagMoCTaHLMKM 6yAyT FPOMO3AKNMN N JOPOTUMU, U
KOMMpPOMMCC BKJIOYAET B Cebs MCNoNb30BaHWe TOro, YUTO MHOrAa Ha3biBalOT NOAYAYNIEKCOM.
B nonyayniekcHOM peXxvmMe ofHa aHTEHHa UCMOb3yeTcs KakK AN OTNPaBKKW, Tak U ANs
npuema curHana, a Nosb3oBaTeNn UCNoJb3YT PaANOCBA3b HaXaTieM OAHOM KNaBuLLN
(«push to talk»). Koraa nonb3oBatens MO6UALHOIO PajNOYCTPOINCTBA HAXKMMaeT KHOMKY
pa3rosopa, OH He MOXeT yC/blLlaTb BXOAALLMIA CUrHaN, 1 HAa060poT. XoTA 6a30Bas CTaHLUMA
MOXeT YyrpaBAsiTb HECKONIbKMMUW CUTHaNaMu n MHTepnpeTnpoBaTh NX, NOSb30BaTeNmn
MO6U/IbHBIX YCTPOWCTB B NOJIEBLIX YC/IOBUAX HE CMOTYT 3TOro cAenatb. BaXHo, UTobb!
nosb3oBaTeny NOHMMaAN 3To — ec/IN OHW BYAYT MOCTOAHHO HaXXUMaTb Ha KHOMKY, OHW MOTYT
NPONYyCTUTb Ba)KHble COO6LLEHMS.

OnepauuvoHHas 6e30nacHOCTb

CywiecTByeT Lenbllii psj orpaHNYeHNiA B NiaHe 6e30MacHOCTU, HENOCPEACTBEHHO CBSA3aHHbIX C
NCNoNb30BaHNEM PaaVOCBA3M B F'yMaHUTaPHbIX KOHTEKCTax. PagnoycTpoiicTBa LWNPOKO
JAOCTYMHbI U UCMOJIb3YHOTCA BO BCEM MUPE, U T'YMaHUTapHble opraHmMsaumm MoryT
NCNosib30BaTh PagMonpreMHUKA Hapsaay C NOAVLMEN, BOEHHbIMU U HEFroCyAapCTBEHHbIMM
BOOPY>XEHHbIMU Cy6bekTaMu.



He3awmudpoBaHHbIe CUrHANbI

BONbLUNHCTBO PaANOCBA3M, NCNOMNb3YeMOV N'YMaHUTapHbLIMW OpraHn3auuamMm, pabortaer Ha
OTKPbITbIX YacTOTax 1 He WndpyeTca. HezawmdppoBaHHbIV CUrHaN 03HAYaeT, YTo 1060
yesloBeK Ha OAHOW 1 TOM Xe YacToTe MOXeT Npoc/yLnBaTb BCe coobLleHus. MHormne
npaBuUTEeNbLCTBA MOTYT TPE6OBAThL OT yUpeXAeHU He NCNOJIb30BaTh 3allMppPOBaHHbIE
CUTHasbl NPOCTO NOTOMY, UTO OHU TOXEe XOTAT KOHTPOAMPOBaTh AeATeNIbHOCTb FYMaHUTapHbIX
opraHmsaumii. HauyoHanbHOe 3aKOHOAATeNLCTBO MOXET TakXKe OrpaHNYMBaTh TUMbI AaHHbIX,
KOTOpble MOTyT NMepegaBaTbCs No paguro. Jaxe ecnm opraHM3auus NCNoJib3yeT MNOHOCTLIO
3awnpoBaHHbIA pagnocuUrHan, B ciydae yTepuy Uam KpaxKm paumm 3/10yMbILLAEHHUKOM, OHa
BCe paBHO CMOXET NpocnyLLMBaTb pagnoneperosopsl.

Hekomopeble pasnoceTu ABASOTCA BbICOKOPA3BUTLIMU 1 MO3BOJISIKOT MO/Ib30BATE/NIAM Bbi3bIBATb
APYT Apyra HenocpeaCcTBEHHO Yepes CUCTEMY YMC/I0BOro Habopa, aHanornyHyo tenedoHy. B
Tex cNyyasix, Kora rnosib30BaTen MOryT CBA3bIBATLCA APYr C APYrOM HEMOCPeACTBEHHO,
peKkoMeHAyeTCsl OCYLLIeCTB/IATb Kak MOXHO 60/1bLle KOMMYHUKaLMIA Hanpsmyt. OaHaKo
60/bLUNHCTBO paanoceTer paboTaloT No cUcTeMe «BCEOBLLEro BELLAHWA» — 3TO 03HAYaEeT, UTo
BCE, YTO rOBOPUTCS B OAHOM PaANOYCTPOIACTBE, MOXET 6bITb YC/bILLIAHO BCEMU YCTPOACTBAMMU
B Npejeniax AnanasoHa npuema v npocnywmBaHums.

OpraHusaumm, ncrnonb3yroLume Mo6uIbHOe pasmo ANsi FONOCOBOI CBS3M, BCErAa AOMKHbI
JeicTBOBaTb C y4eTOM BO3MOXHOI0 CTOPOHHEr0 NPOC/yLLMBaHUS.

e [Monb3oBaTenu JOMKHbI 06LLATLCS TONLKO C MOMOLLIbIO NMO3bIBHbIX, Ha3blBasi ce6s UK
APYr Apyra no HasHa4YeHHOMY No3bIBHOMY. CIMCOK NO3bIBHbIX MOXET ObITb
cpopmMMpOBaH Ha OCHOBE OPraHN3aLMOHHOM CTPYKTYPbI I MECTHOrO NepcoHana
CNy>K6bl 6e30nNacHoOCTU.

e [lonb3oBaTenu JOMKHbI n3beraTb pasaroBopoB O AeHbrax, AOPOrocToALMX rpy3ax,
JAeNnKaTHbIX KapOBbIX BOMPOCAX UAM O TOM, UTO MOXET CTaTb MPUUNHOA HAaCUINS NN
Kpaxn. Ecnv onpegeneHHble KilloveBble BOMPOCkl HEO6X0AMMO 06CyANTE MO Paamo,
noJsib3oBaTeNN AOMKHbI UCMOJIb30BaTh 3apaHee onpejefieHHble U B3aUMHO
COrnacoBaHHble KOAOBble c/IoBa U Ppasbl.

e [lonb3oBaTenn JOMKHbI YCTAHOBUTL 06LLMe KOAbl AN UAEHTUPUKALMN TPAHCMOPTHBIX
CpeAcCTB, reorpadpuyeckmx MecTonosoXXeHUn Nnn 3gaHnii. Micnonb3oBaHne TakmMx KOA40B
NMOMOXXeT YCKOPUTb 06LLIeHME NAN YCTPAaHUTb ABYCMbIC/IEHHOCTb, HO MPW 3TOM
cnywatensam 6yeT cIoXKHee NOHATb, KTO U FA4e HaxoAuTCs.

® Ecnu B Kako-1Mbo MOMEHT PajMoyCTPONCTBO YTEPSHO UM Nponano, 06 3ToM cneayet
HemeZJ/1eHHO COO6LUNTL COOTBETCTBYHOLLIEMY KOOPAMHATOPY Mo BOnpocamM 6e30mnacHOCTU.

MpoBepKu paguoceasu

AKT npeiHaMepeHHOr o 3BOHKA C OHOI0 PajMoyCTPOICTBa Ha Apyroe Ans obecneyeHuns
Haja/1eXkalLeil CBS3M M3BECTEH KaK «MpoBepKa pagnocBssn». HeobxoaMocTb 1 YacToTa
NPOBEpPOK PajVOCBA3M 3aBUCAT OT OrpaHNYeHiA 6e30MacHOCTM OpraHM3aunn n
onepaLMOoHHbIX KOHTEKCTOB. B 11060M KOHTeKCTe Liesiecoo6pasHo NPOBOAUTL perynsipHble
npoBepku Ansi o6ecneyvyeHns HenpepbIBHOCTU paboThl. B oTAnUME OT COBpeMEHHbIX
MO6W/IbHbIX TelepOHOB, MHOTVE PAANOCTAHLMN 06bIYHO HEe MOTYT ONpeAenTb CUY CUrHana,
1 NONb30BaTENIX MOTYT He 3HaTb, HAXOAATCS /I OHW B Npeaenax AaJlbHOCTY CBS3U WA HeT.

e PerynsipHble NPoOBepKMW - OpraHM3auunm, MoryT NpoBOANTL perynsipHbie NpoBepKu
PaAnoCBA3U, B TOM YMCIIe eXXeHEBHbIe, eXeHeae/bHble U eXXeMecsiuHble, B
3aBUCUMOCTM OT NOTpe6HoCTel 6e30MacHOCTM 06bEKTA. PerynsipHble NpoBepKX MOTyT
BK/1tOYaTb B Ce65 BbI30B 6a30BOIA CTaHLMEN KaXKA0ro Nosb3oBaTensi pajmo oTAEeNbHO Mo
No3bIBHOMY U NPOCbOY Nosb3oBaTeNsl pagnoCcBaA3nN OTBETUTL. Monb3oBaTeNnn pagmo



AOJDKHBI 6bITb NPoHPOPMUpPOBaHbI 0 rpadrKe NPOBEPKU PAANOCBA3K, a CObatoaeHNe
UM rpadmrka AOHKHO perncTpmpoBaTtbces. Ecav kakor-nnb6o nonb3osaTtesb pagno He
BbIXOANT Ha CBSA3b, TO 3TO MOXET 6bITb MPU3HAKOM HEMCMPABHOIO PaAnNOyCTPOCTBA UK
HernoHNMaHWA NoJsib30BaTeNIeM CUCTEMBI.

o [poBepku nepemelLeHMA - OpPraHM3aLMn MOTyT YCTaHaBAMBaTb perynsipHble NPoBepKy
ABVDKEHUNS TPAHCMOPTHBIX CPeACTB. B 3aBMCMMOCTM OT KOHTEKCTa 6e3onacHocTy,
TPaHCNOPTHbLIM CPEACTBaM MOXET NOTPe6b0BaTbLCS BbIXOAUTL Ha CBSA3b Yepes 3apaHee
YyCTaHOBJ/IEHHbIE NMPOMEXYTKN BPeMeHU — 06bIYHO Kaxable 1-2 yaca — ans
npefocTaBAeHUA CTaTyca N MeCTOMOoJIoXKeHUSA. DTO rapaHTMpyeT, YTo 6a3e bygeT
N3BECTHO, FAe HaXoAUTCA TPAHCMOPTHOE CPeACTBO, U UTO TPAHCMOPTHOE CPEeACTBO BCE
eLLe HaxXoAUTCS B paguyce JeiCTBUS pagnNoCTaHLUMN, YTO6bI N36eXaTb BO3MOXHbIX
Npo6enoB B NOKPLITUN B C/ly4ae NHLUAEHTA.

BbigeneHHble pagvoonepaTopsl

B pamkax 06bl4HbIX Mep 6€30MacHOCTU MHOTMe ryMaHUTapHble OpraHM3auum npeanoymnTatoT
HaHMMaTb K 0by4aTb pajmoonepaTopoB Ha MOJHbIA pabounii feHb. NMpodunb
paguoonepaTopa MOXeT BapbMpOBaTbCs, HO 06LLaa GyHKLUA 3aK1o4vaeTcsl B TOM, YTOObI
dn3nueckmn HaxoanTbCA PsiAOM C 6a30BOI CTaHLUMER, MapLLIPYTU3NPOBaTb COO6LLLEHNS U
NpoBOANTL PaANONpPOBEPKM MO Mepe HeobxoanmMocTn. OnepaTop cneymanbHOM
paaMocTaHUMM 06bIYHO MPOXOAUT NEPEKPECTHYH NOATOTOBKY MO Pa3/INYHbIM PaguoCTaHLMSAM
N yCTPOMCTBaM CBA3M, U OT HEro MoXKeT NoTpeboBaTbCA Of4HOBpeMeHHas paboTa ¢
HeCKOIbKUMU 6a30BbIMY CTAHL MU CBA3U OAHOBPEMEHHO.

PagnoonepaTopbl 06bIYHO NCNOL3YHOTCA B pamMKax 6o/iee KpYnHbIX onepaunii ¢ HeCKONbKNMUN
CTOpOHaMW, NepeMeLLaoLLVMNCA MeXAY Pa3ANYHBIMU MECTOMOJI0OXKEHNSMIN OAHOBPEMEHHO.
PagnoonepaTopbl Takxe TeCHO coTpygHu4yarT ¢ AT, aBToNapkom 1 NepcoHanoM Cayxoébl
6€30MacHOCTU B NpoLecce OTCNEXMBAHNS ABUXEHUS, BbISIBIEHWSI Upe3BblYaliiHbIX CUTYaLMi 1
obecneyeHVs Hagexaller cBa3u B 1to6oe Bpems.

06513aHHOCTY paguoonepaTopa MOryT BK/oYaTh:

e OG6HOB/IEHWNE PYYHOI CUCTEMBI CIEXEHUS, YKa3blBaloLLIeN, rae HaXoAATCA TPAHCMOPTHbIe
cpeacTBa.
MpoBeaeHVe exxeAHEBHbIX MPOBEPOK PaAVNOCBA3MN.
OTnpaBka 06HOBNEHWIA UNW CUTHAIOB O Ype3BblYaHbIX CUTYaLUSX.

Mpu npoBefeHNN exefHEBHbLIX NPOBEPOK PAANOCBA3N PaanoonepaTopbl AOKHbBI UMETb
CMNCOK BCEro nepcoHana v nosbiBHbIE, a TakXKe BECTU eXeiHEBHbI MOACYET TOro, KTO MOXeT
HaxoAMTbCA B 3TOM pafioHe 1 KTO OTBeYaeT Ha NpPoBepku pagmnocsasu. Mpu nposegeHnN
perynsipHbiX NPOBEPOK TPAHCMOPTHbLIX CPEACTB, HAXOAALLVXCA B ABUXKEHWN, OT PajMCTOB
MOXKeT NoTpeboBaTbCA 06HOBNEHME TabnnL, ABVXKEHNS UN JaXKe perncTpaums nepemeLLeHni
Ha KapTe. lNpaBuna 1 TpeboBaHWA Kak B OTHOLLEHUM perynspHbIX MPOBEPOK, Tak U B
OTHOLLIEHVN KOHTPO/IA 3a NepeABrkeHeM 6yAyT 3aB1UCeTb OT MOTPe6bHOCTer opraHmMsaumn n
ycnoBuii 6e30NacHoOCTU.

TPEGOBBHVI’I K MCnoJib30BaHUIO

B 3aBMCMMOCTM OT YCNOBUIA, OT NOJIb30BaTeNel MOXeT NoTpeboBaThbCs MOCTOSIHHO AepXaTb
paavio B HEMOCPEACTBEHHOW AOCTYNMHOCTM BO BK/IKOUYEHHOM COCTOSIHUW. 151 peannsaumm 3Toro
BCE MOIb30BaTENMN AOJIKHbI UMETb JOCTYMN K C/efyoLemy:

® 3anacHble akKyMynsiTOpHble 6aTapemn.
e 3apsigHoe o6opysoBaHMe.



e O6opyaoBaHMe 4515 NePEHOCKN (Yexsibl, 3aXKUMblI).
® /IHCTPYKLUUN N0 TEXHUYECKOMY 06CTY>KNBAHUIO.

MporpammupoBaHune paamoo6opyaoBaHus

MpoLecc NporpaMMMPOBaHMs Paanio MOXET BKIoUaTh B ce6s NpeABapuTenbHOe
onpeaefieHNe CneayroLLero:

YacToTbl paboThl.

KaHanb! cBAsn.

NaeHTduKaTopbl pagro Ans NpssMoro Bbi3oBa.
3awunTta naponem.

LLn¢ppoBaHme unun gpyrue cneymanbHble GyHKLUN.

He Bce pagmocTaHLUUmM MeIOT 0gMHaKoBble GYHKLMN, N AaXe pa3Hble MOAEeNN PaanNoCTaHLNA
O/JHOr0 1 TOrO XK€ NPON3BOAUTENSA MOTYT UMETb pa3HbIii Habop GyHKUMIA. Hanpumep, He BCce
pagnocTaHUMN MOTYT YCTaHaB/IMBaTb NPsiMble COeAVIHEHVS NN NpejnaraTtb 6o/ee BbiCOKMe
YPOBHM 6e30MacHOCTN, Takme Kak WwndposaHme — 06bIYHO OHU YKa3blBalOTCA BO BpeMs
3aKynKu.

Kak MUHUMYM, PagnoCTaHUNMN, NCNOoJib3yeMble T'YMaHUTapHbIM OpraHun3aumamMun, A0IKHbI
MMETb NporpaMmmMmmpyemblie 4acToTbl 1 HECKOJIbKO KaHa/10B CBA3U:

¢ KoHKpeTHas 4yacToTa 1Crno/ib30BaHNS 06bIYHO OnpeAenseTcs rocyjapCcTBeHHbIMN NV
HaUMOHaNbHbIMW OpraHamMu, N NCMoJib30BaHNE HECaHKLMOHNPOBAHHbIX YaCcTOT MOXEeT
NpMBeCTY K Haka3aHMno. Pa3nnyuHbie TUMbl pagruoobopyaoBaHNSA MMELOT onpeaeneHHbIN
CNeKkTp, B KOTOPOM OHW MOTYT pa6oTaTb, HO B 3TOM AMana3oHe CyLecTByeT MHOXeCTBO
KOHKpPEeTHbIX 4aCTOT, KOTOPble MOryT NCMO/1b30BaTbCs HECKOJIbKUMM CTOPOHaMM
OflHOBPEMEHHO, He MeLluas Apyr Apyry.

® licnonb3yemMble KaHasbl CBA3M 06bIYHO ONpeAenaoTCA N'YMaHUTapHOM opraHusauue.
OueHb yacTo KaHanbl 0603Havatotca umppamu (1, 2, 3...), 04HaKO HEKOTOpbLIE
opraHusaumm MoryT NCnoab3oBaTb /19 ACHOCTN KOHKPETHbIe Ha3BaHWs, Takme Kak
«BbI3bIBaOLLWNIN KaHa» U «3KCTPEHHbI KaHan». [paBuAbHO 3anporpaMmmMupoBaHHoOe
paAnoyCcTpoCcTBO byaeT oTO6paxaTb Ha 3KpaHe CYUMUTbIBaAHNA NpeaBapuUTe/ibHO 3ajaHHoe
Ha3BaHMe KaHana, ec/in OHO JOCTYMNHO. B Tex cnyyasx, Korga HeckosibKo opraHmsauni
NCMONb3YIOT OAHY U Ty Xe CceTb, Ha3BaHMs/HOMepa KaHanioB 06bI4YHO ornpeaensoTcs
BeAyLLNM yUypexxaeHneM, KOHTPOAUPYIOLWMM CeTb.

MporpammupoBaHue paanoob6opyAoBaHNA MOXET ObiTb OUEHb C/I0XKHOV 3agayveil. PaznnyHble
NpPon3BoOAUTENN PaAM0060pPYyAOBaHUSA MMEIOT pa3Hble 3anaTeHTOBaHHbIe annapaTHble 1
nporpamMMHble nakeTbl A5 NPOrpaMMUPOBaHMSA, N He CyLLIeCTBYeT eJMHOro MeToja
nNporpaMmMnpoBaHNsa BCEX PaANOCTaHLNIA.

Korpa OopraHunsauunn NAaHNPYT CETb PagnNoCBA3N, OHU A0J/DKHBbI YUNTbIBaTb ciegyroulee:

e KTO0 ByfeT oTBe4vaTb 3a NporpaMMupoBaHue YCTPOCTB? MiMeeT n ryMaHUTapHas
opraHusaums, o KOTOPOW NAeT peyb, BO3MOXHOCTb MPOrpaMMnUpoBaTh cCaMu
pagnocTaHLUMK, Uan 3TOT NpoLecc HeobxoAnMo byaeT nepesaTtb Ha BHELLUHWI NOAPAA?

e Kakue pyHKUMN HeobXxoaMMbI AN PajMOYCTPOMNCTB B MX COOTBETCTBYOLL eV pagmuoceTin?

e KakoBbl NnaHbl N0 06CNY>XXMBaHWIO 060pYA0BaHNA NN BHECEHUIO U3MEHEHUT B

byaywiem?

MHorune akKKkpeanToBaHHbIE NMpoAaBLbl paAVIOO60pyAOBaHVIﬂ 6yAyT NMMETb BO3SMO>XHOCTb
nporpamMmmMmmpoBaTb pagnoctaHUMM B COOTBETCTBUU CO CI'IeLl,I/Iq)I/IKaLI,VIFlMVI K/INeHTa 3a



onpegeneHHyto nNaaTy, ofHaKko KINeHTY HeobX0ANMO 3apaHee 3HaTb BCHO HEO6XOANMYIO
nHoopmaumio. MNpexae yem npnobpeTaTb pagMoyCcTPOICTBa, FyMaHUTapHble opraHn3aunmu
JOJDKHBI N3yUNTb 3aKOHbI LUTAaTOB 1 MECTHbIE 3aKOHbI, UTO6bI N36eXaTb BO3MOXXHbIX
OorpaHMYeHunii, a Takke 03HaKOMUTBCSA € MPOLLEeCCOM NoAaun 3asdBOK Ha NolyyeHue nobbix
NINLIEH3MIA NN O0TKa30B OT MCM0JIb30BaHUSA OTKPbITbIX PAaAVNOBOJIH.

OpraHusaumn MoryT Takxe pacCMOTpeTb BO3MOXHOCTb HaliMa cneuyanbHOro pagmoTexHuka,
KOTOpbIli 6yAeT ycTaHaBnMBaTh, MPOrpaMMmMpoBaTh N YCTPaHATL HEMONAaAKN B PaANOCeTAX NO
Mepe Heob6xoaMMOCTY. [lpyras BO3MOXHOCTb 3aK/ltovaeTcs B 06¢y>kaeHnm ¢ gpyrumm HMO nnn
opraHmsaumamm OOH c Lenblo onpegeneHns Tex opraHn3sauuii, KoTopble MOryT UMeTb
CBOOOAHbIe pecypchl A5 NOAAEPXKKN NPOrPamMMUpPOBaHNSA NN MOTYT NpeanaraTb YCayru 3a
He6osbLUYO NNaTy.

OueHb BbicoKas yactoTa (OBY)/ ynbTpaBbliCOKas yacroTa
(YBY)

PaagnocTaHumm oyeHb Bbicoko YacToTbl (OBY) n ynbTpaBbicokol yacTtoThl (YBY) aBnsatotca
Hanbosiee 4acTo UCNONb3yeMbIMU TUNAMW PAANOCTAHLUIA ANA TOCYAapPCTBEHHbIX, BOEHHbIX,
NONNLENCKUX CTPYKTYP, MOPCKMX OPraHmn3aunii, ciyxo 3KCTPEHHOro pearmpoBaHna 1 Apyrmnx
opraHusauuii, Kotopble paboTaloT B YC/I0BUSAX, KOrAa 0bblYHbIE CeTU CBA3U MOTYT He paboTaTb
WUnm paboTaTb He A0/HKHbIM 06pa3oM.

OBY-pagnoBoHbl 3aHUMatOT grana3oH oT 30 Ao 300 merarepy, (MI'y), a YBY-pagnmoBonHbl —
AvanasoH ot 300 MI'y, go 3 rurarepuy (I'u). PagnosonHel OBY/YBY pacnpocTpaHsatoTca no
TpaekTopun NPAMON BUAMMOCTN; OHU HE AOCTUTalOT KPUBU3HbI 3eMIN U MOTYT 6bITb
610KMpPOBaHbI X0/IMaMUN, FOPaMn N APYTMMU KPYMHBbIMU NAOTHLIMY 06beKTaMu.
MakcnmanbHasa aanbHocTb BelwaHusa OBY (YKB)-pagwmo coctaBnseT okoso 160 Km, a
MaKcuManbHasa ganbHocTb BewaHma OBY (YKB)-pagmo coctaBnsaeT okono 60 kKM — 3Tu
paccTosiHUSA, OAHAKO, 3HaUYNTEIbHO BapbUPYHOTCS U 3aBUCAT OT psaaa GakTopoB sKcnayaTaumm
1 oKpyxatoLei cpeapl. Mo4vTn Bo Bcex KoHTekcTax OBY- n YBY-curHanbl He 4OCTUMHYT CBOUX
MaKCUMaJIbHbIX NOTEHUMAaNbHbIX PAaCCTOAHUIA.

MpnbansmnTenbHble paccTosHUa ansa OBY-cBasm:

- Mpu6nusmuTenbHLIA AnanazoH
YcTpoiicTBa cBA3ZMN

CBSI3M

OT NOpPTaTMBHOIO YCTPOWCTBA 40 NOPTaTUBHOIO 0KON0 5 KM B 3aBUCUMOCTU OT
ycTpoiicTBa MeCTHOCTU

OT TPaHCNOPTHOro CpeAcTBa A0 TPAaHCNOPTHOro 0K0/10 20 KM B 3aBUCMOCTU OT
cpeacTBa MeCTHOCTHU

0K0/10 30 KM B 3aBUCUMOCTU OT

OT TPaHCNOPTHOIO cCpeacTBa A0 6a3bl
P P PeA A MeCTHOCTU

0K0/10 50 KM B 3aBUCUMOCTU OT
MeCTHOCTU

OT 6a3b1 o 6asbl

AdanmupoeaHo Ha ocHoge Mamepuanos RedR

CyLLecTBYeT LUMPOKMNIA CNeKTP NPUIOXEHW 1 ycTpoicT gns OBU/YBY-pagnonepesaun,
BK/ItOYas TpagmumoHHoe YM-pagnosellaHme v BewatenoHoe TenesngeHmne, GPS-yctpoicrsa
1 MobunbHble TenedoHbl. OBY/YBY-BOMHBI MOTYT NPOHUKATL B 3AaHNA 1 Apyrue



paanonpoHuMLLaemMble CTPYKTYPbl, HO 110601 06beKT 6yAeT Bbi3biBaTb HEKOTOPYIO popmy
nomex; xots OBY/YBUY-pagno moxeT paboTaTb B 34aHUN, CUrHaN 6yaeT cnabee, n yem 6onbLue
3[aHVI B OKPECTHOCTAX, TeM CU/IbHee byfeT Bo3AeCcTBME NOMeEX Ha cMrHan. Micnonb3oBaHne
OBY/YBY-cBS131 B NNIOTHbIX FOPOACKNX YCNOBUSAX, MNYCTbIX Jlecax Uan rnybokKux fJoNnHax eLue
6o0s1ee 3HaUNTENLHO OrPaHNYNT AMarnasoHbl.

O6wme npo6bnemsl c OBU/YBU-cBA3LIO

HekoTopble pacnpocTpaHeHHble Npo6/ieMbl, C KOTOPLIMU CTAJIKUBAKOTCA NONb30BaTeNMN
OBY/YBUY, MmoryT BK/tOUaTb crieayroLume:

MepTBble 30HbI - y4aCTKW, Fje HEBO3MOXHO HAaTW CUTHAN U CBSA3b HEBO3MOXKHA. MepTBble
30Hbl BbI3BaHbl 06bEKTOM 0CTAaTOYHOIO pa3Mepa/NAoTHOCTU, 61OKUPYIOLLINM
BXOAALLMNIA/NCXOAALWMIA curHan. Ecnm nonb3oBaTenn paanocTaHLMM HaXoAaTCa B MepTBOWA
30He, M MOXeT NoTPe6oBaTbCA NepemMecTUTLCA A8 MONYyHeHUs HaA/1eXKallero coejMHeHus,
AaXKe ecnn 3TO 03Ha4aeT NepemMeLLeHe BCero Ha HeCKO/IbKO MeTPOB B TOM VAN MHOM
HanpasieHUu.

AdanmupoeaHo Ha ocHoge mamepuana MKKK "Staying Alive"

3neKTpomar|-|vm-|b|e nomMexm — 06bLEKTHI, KOTOpbIe MPOU3BOAAT A4O0CTATOYHOE KOJINYECTBO
SNEKTPNYECKUX TOKOB, TaKMe KaK BO34yLLUHbIE TMHUW 3neKTponepeaayvn nian
3N1IEKTPOYCTAHOBKW, TaKXKE MOTyT 6110KI/|pOBaTb N MewlaTtb CUrHanaMm, agake ecsimn NCTOYHMK
3N1IEKTPOMArHNTHOINoO N3nyvyeHmMa He Haxoa4uUTCA HenocpeaCcTBeHHO MeXAy ABYyMA
pagnoctaHUnNAMU, NCnblTbiBalOWWMMU NMOMEXN. anI BO3HUKHOBEHUWN I'IpO6I'I€M nonb3oBaTesnn
pagnoctaHUuMnM 4OJIKHbI NOMNbITaTbCA OTONTN OT BO3A4YLUHbIX NVHWIA 3neKTponepeaayn nan
APYrnx BO3MOXXHbIX NCTOYHNKOB MNMOMEeEX, UTOobbI nonyynTb ﬂyHLIJI/II7I CurHan.
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AdanmupoeaHo Ha ocHoge mamepuana MKKK "Staying Alive"
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HanpaBneHuve aHTeHHbl - OBY/YBY-pagnocTaHuum nepegatoT CUrHabl C MCMO/b30BaHWEM
NIMHNN pacnpocTpaHeHUs BUAMMOCTI, YTO O3HaYaeT, YTO UX CUTHasbl paboTaloT lyuLle BCero,
KOraa oHV nepneHANKYNspHbl 3eMHON MOBEPXHOCTU. N8 HannyyLLero onbiTa v ay4Llero
CUrHana ANHHBIV Kpa aHTeHHbI A0J/KeH 6biTb HanpaB/ieH Ha FOPU30HT, @ KOHYMK aHTEHHbI
JAOJKEH 6bITb 06paLLleH K Heby.

OBY (YKB)/YBY-npuemonepegaTumkm

HecmoTps Ha OTHOCUTE/IbHBIE OrpaHNyYeHns ncnonb3osaHus OBY (YKB)/YBY pgns
ABYCTOPOHHeE CBSA3U, NojaBnsitollee 601bLIMHCTBO OpraHM3auunii pearMpoBaHus
npegnountatoT OBY (YKB)/YBUY-npnemonepeaatumkm ns-3a ux noptatusHoctn. Pasmep OBY
(YKB)/YBY-BONH He TpebyeT MacCUBHbIX N CNeLmann3npoBaHHbIX aHTEHH, B TO BpeMs Kak
OTHOCUTENIbHO HU3KMe IHepreTnyeckme TpeboBaHNA NO3BONAIOT UCMO/Ib30BaTb NOPTaTUBHbIE
npuemornepesaTynkm € akKkyMynsaTOpHbIM NMUTaHWEM B TeYeHMe A/INTENbHOro BpeMeHW.
MNMopTaTuBHbIE NpnemMonepesaTUMKN MOTYT ObITb OTHOCUTENIBHO AOPOrMMU, HO OHU MPY 3TOM
JOCTaTOYHO JeLleBbl 415 ONTOBOW 3aKynKn N pacnpeaeneHuns Cpean KroyeBoro nepcoHana B
pa3sbe3gax.

I'Ipvmepbl MO6MNbLHBbIX nopTaTUBHLIX NpueMonepefaTYMKoB

G338

CyLuecTByeT Lenblii pag nponssoguTeneil NopTaTMBHOro paanoobopyaosaHua OBY
(YKB)/YBY, aocTynHoro aAns rymaHMTapHbIX opraHusaumnii. HecMoTps Ha To, YUTO pa3/iyHble
YCTPOIACTBA OT pa3HbIX MPOMN3BOAMTENEN MOTYT 6bITb 3aNporpaMMMpoBaHbl Ha paboTy Ha
OAHUX N TeX XKe YacToTax 1 B3anMOoAeCTBOBaTb APYr C ApYyroM, NprobpeTeHme AByX pa3HbIX
Mozener pagnoycTporicTB HaCTOSATENIbLHO He pekoMeHAayeTcs. MopTaTuBHbIE PaAVNOYCTPOCTBA
VIMEIOT pas/iNnyHble CbeMHbIE N CMEHHbIe AeTanun, U CTaHAAPTHbLIM NapK NOPTaTUBHBIX
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pPaAvioyCTPOMCTB 3HAUNTENBHO NMPOCT B 06CNY>XXNBAHUN N PEMOHTE.

CmeHHas aHTeHHa CnemHasn 6aTapes

MNonb3oBatenn OBY (YKB)/YBY-paanoyCcTpOICTB AO/KHbI 3HaTb, Kak MPaBWIbHO BKAKOYaTb
CBOW PaAVioOyCTPOIACTBA, PeryanpoBaTb FPOMKOCTb U LIMKINYECKN NePEKNHaTLCA MexXay
pasHbIMU KaHanamu. Kaxxabii Npon3BoAnTeNb pagnoobopyAoBaHUSA MOXET MMeTb HeCKOJ1bKO
pasHble CTaHAaPTbl U PeXXMMbl paboTbl, MO3TOMY MOJib30BaTeNN AO/IKHbI O3HAKOMUTBLCS CO
cneun Ko KOHKPETHOro 06opyAoBaHUS.

B 3aBNCMMOCTM OT YCNOBUI 6e30MacHOCTM NoJib30BaTeNsAM TakKe MOXeT noTpeboBaThcs
NOCTOSAHHO Aep>XKaTb CBOW pajnoyCTPOACTBa BKAOYEHHbBIMU U NOCTOSHHO 3apsXXEeHHbIMN.
Monb3oBaTenu A0MKHbI ObiTb CHaGXeHbl 3apAAHbIMM 6a30BbIMU CTAHLMAMU U 3aNacHbIMMA
aKKyMynsiTOpHbIMUK 6aTapesaMu, UTO6bI pagMoyCcTpoONCTBa MOMIX paboTaTk gaxe npu
OTKNOYEHNN 3/1eKTPo3Heprnu. Monb3oBaTenn A0KHbI Takdke 03HAKOMUTLCA € MOPAAKOM
3apSAAKU U 3aMeHbl aKKYMYNATOPOB, N eC/IN PajnoyCTPOMCTBO AEPXUT 3apsj MeHee 2-3 4acos,
criepyeT 3anpocuTb 3aMeHy akKymyasTopa.

basosBble cTaHuum OBY (YKB)/YBY

MoHTVpyeMble Ha KpbiLlle aHTeHHble YCTaHOBKM Ansl 6a30Bbix cTaHumii OBY (YKB)/YBY
3aMeTHO KpyrnHee, YeM aHTeHHbl Ha MOBU/IbHBIX MOPTAaTUBHbIX PAANOCTaHLMSAX, O4HAKO OHU
TEM He MeHee OTHOCUTEJIbHO MaJsibl MO CPaBHEHUIO C APYTMMU TUNaMm 6ecnpoBoOHO CBA3N.
YctaHaBnnBaemas Ha kpbiwe OBY (YKB)/YBY-aHTeHHa A0/KHA 6bITb CMOCOOHA
nepegaBaTb/NPMHMMAaTb CUTHabl Ha TeX XKe YacToTax, UTo 1 npejnonaraemMbie MOGU/bHbIE
paAnoCTaHUUN, N AO/HKHA 6bITb COBMECTMMA C NCNO/b3yeMoli 6a30Bo CTaHLUMEN.

YcTaHaBnmBaemas Ha Kpbliwe OBY (YKB)/YBY-aHTeHHa TaKkXKe f0/HKHa nogaepXmBaTth
JAynieKcHyH ABYCTOPOHHIOW cBA3b. HekoTopblie CBY (YKB)/YBY aHTeHHbI NpeaBapuTenbHO
W3roToB/IEHbI /11 OAHOBPEMEHHOI 06paboTKN 060MX BXOAALLMNX/NCXOAALLINX KaHaIOB, B TO
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BpeMs Kak gpyrue KoHGurypauum noTpebyroT yCTaHOBKU ABYX OTAENIbHbIX aHTEHH
OTHOCUTENbHO 6/IN3KO APYT K ApYry. AHTEHHbI, yCTaHaBNMBaeMble Ha KpbILUe, MOAKIYATCS K
6a30BbIM PaAMOCTaHLUAM Yepe3 cO6CTBEHHbIE Kabenu, U, eC/IN He YKa3aHo MHOe, aHTEeHHa
6yseT NoTpebnsaTb sHepruto oT 610ka 6a30BOIM CTaHLUUN.

AHTEHHbI, yCTaHaB/IMBaeMble Ha KpblLle, A0/KHbI YCTaHaBANBATLCA B Hanbosiee BbICOKOWA
TOUKe KpbILUKX 34aHNSA, 6€3 NpensaTCcTBUIA € 1060 CTOPOHLI. AHTEHHA A0/KHA 6bITb
yCTaHOBJ/IeHa BEPTMKaNbHO, TaK UTO6bI A/IMHHBIV Kpai aHTeHHbI Obl1 HanpaB/ieH Ha FTOPU30HT,
a y3KnA KoHeL, 6b11 ob6paLleH NpsiMo BBepX. 115 3TOro 06bI4YHO aHTEHHa KPenuTcs K NPOYHOM
MeTannn4eckoin ornope, KOTopas NpMKpenaseTcs K 60KoBO CTOPOHe 3aaHUsA. MeTananyeckas
onopa TakKxe MOXeT 6bITb NCNONb30BaHa A YBeIMUYEHNS BbICOThbl aHTEHHbI M0 Mepe
HeobxoANMOCTN. HekoTopble opraHu3aumy MOryT KpenmuTb aHTEHHY K aBTOHOMHbIM
paanoBbILLKaM, YTO6bl 4OCTUYbL JOCTaTOYHOW BbICOTbI. HE3aBUCMMO OT TOro, K KaKOMY
npegmMmeTy MoryT 6b1Tb NpukpenneHbl CBY (YKB)/YBY aHTeHHbI, ycTaHaBAMBaeMble Ha KpbiLle,
COBCTBEHHbIV Kabenb No-npexxHeMy JoKeH AOCTUraTb 6a30BOI CTaHLMN, a aHTEHHa Bceraa
JO/DKHa 6bITh 3a3eMJieHa Ha ciydali yaapa MOaHUN.

I1pvm|ep AHTEHH, YyCTaHaBJ/iIuBaeéMbIX Ha KpbiLue

ABTOMO6MNbHBbIE OBY (YKB)/YBY-paamnoycTpocTBa

LLinpoko pacnpocTpaHeHbl Takxke OBY (YKB)/YBY-npmnemonepegaTtymku. PasnnyHele
NPOn3BOAUTENMN BbIMYCKAOT KOMMEKTbl 419 YCTAHOBKU Ha aBTOMO6W/b 1 crieynanbHble
PaAnOyCTPOICTBA, KOTOPble CTaLVMOHAPHO YCTaHABINBAOTCA Ha NPNGOpPHOM NaHenn
TPaHCNOPTHbIX CPEACTB, BHYTPU UK NOA, Hel. YcTaHaBIMBaeMas Ha TPAHCMOPTHOM CpeAcTBe
OBY (YKB)/YBY-pagmoctaHums He byaeT 3aMeTHO yBeNnUunBaTb AaNbHOCTb CBA3UN U
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GYHKUMOHAaNBLHOCTb, U Te )Ke orpaHmnyeHuns, KoTopble NnpMeHsitoTcs Ko Bcem OBY (YKB)/YBU-
pagnoCcTaHUUAM, NPUMEHSIOTCA K MobunbHbIM OBY (YKB)/YBY-pagmoycTtpoiicteam,
ycTaHaBAMBaeMbIM Ha TPAaHCNOPTHOM cpejcTBe.

MpenmyLecTBO PaAnOYCTPOICTBA, yCTaHAB/IMBAEMOro Ha TPaHCNOPTHOM CpeJAcTBe,
3aK1t04aeTcs B TOM, UTO OHO NMOTpebseT SHepruo oT akKyMyasTopa aBTOMO6UAS, a 3TO
O3HayaeT 3HaunTeNnbLHO 6osee AnnTeNbHbIe NepMnodbl PaboTkl, MOKa akKyMynsaTop
aBTOMO6UNA paboTaeT N/Uam aBTOMoO6UIb HAXOAUTCA B ABUXEHNN. ABTOMO6UbHbIV OBY
(YKB)/YBY-npuemonepeaaTUmMK NOCTOSHHO NOAKIHOYEH K 3N1eKTPNYECKO cncteme
aBTOMO6UNA N TpebyeT cneumanbHON YCTaHOBKMW, NOCKO/bKY, BO3MOXHO, NpuaeTcs
NPOCBEP/NTL OTBEPCTUS B MPUGOPHOI NaHenn n NpoTaHyTb TOKONpoBoAsLlme Kabenu B
MOTOpPHbI 0TCeK aBTOMOBWASA, rAe OH byAeT NoAK/oYeH K akkymynaTtopy. lpoBoga Takxe
JAOMKHbBI 6bITb MOCTOAHHO MOAK/IOYEHbI K aHTEHHE 1 TaKXXe MoryT notpeboBaTh cneumnanbHoOM
ycTaHOBKN. ABTOMO6MbHbIe OBY (YKB)/YBY-aHTeHHbI Tak)ke MeHee 3aMeTHbI, YeM jpyrue
pPafMoaHTEHHbI, N MOTYT 6bITb YCTAaHOB/EHbI C MOMOLLLIO MPOCTLIX MarHNTOB.

Mpumep ycTaHaBNIMBAaEMOro Ha aBTomo6unn YBU-

o Mpumep aBTOMO6UNBbHOV YBY-aHTEHHbI
paAnoyCcTpoMCTBa

BbicokouacToTHasa (BY) pagnocseasb

Apyryum LLMPOKO NCMOJIb3YyeMbIM PaANOANANA30HOM, UCMO/Ib3yeMbIM FrYMaHUTapHbIMU
opraHmsaunamMu, ABASETCA AManasoH BbICOKMX YacToT (BY). BY pexke ncnonbsyrorca
KOMMepYeCKUMM N NPaBUTENbCTBEHHLIMU OpraHu3aumsamMm, Ho 6narogaps YpesBblyaiiHO
601bLUOI AaNbHOCTY CBA3MW, KOTOPYHO obecneyrBaeT BY, 3TOT Anana3oH cTan NonynspHbIM
ANA UCnosb30BaHWA B aBnaLmn 1 ANCTaHLUMOHHOW pasBejke.

PagnosonHbl BY 3aHMaloT gnanasoH ot 3 go 30 merarepy, (MI'y) n aBASIOTCA YacTbiO Tak
Ha3bIBaeMoOro KOpPoTKOBOJIHOBOrO AMana3oHa. BY-nepesaya ocyuiectBnsieTcs ¢
MCNoNb30BaHMEM PacNpPOCTPaHEHNSI HA OCHOBE «MPOCTPAHCTBEHHON lyda» UK «MPOMycKa»,
uTO obecneymBaeT BY-nepesave BOSMOXXHOCTb Nepegayun 1 npruemMa Ha 6o/bLUMe PacCTOAHUA.
BY-paanoBONHbI 3aHMMALOT CMeKTP, KOTOPbI B3aUMOAENCTBYET C aTMochepoit 3eMnun oHeHb
cneundumnyecknm obpasom — npu nepegaye noj yraom K Heli oHM NPeNomMasIoTCs B
noHocdepe 1 BO3BPALLAKTCA K MOBEPXHOCTU 3eMU, rae MHOMOKpPaTHO oTpaxkatoTcs. BY-
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PaAnOBOJIHbI CNOCO6HBI MepeAaBaTh CUrHabl 38 TOPU3OHT N BOKPYT KPMBU3HbI 3€MHOVA
NMoBEpPXHOCTU. B onTMManbHbIX YCIOBUSIX U C UCMOIb30BaHNEM COOTBETCTBYHOLLIEV HAaCTPOMKM
BY-BO/IHLI MOTYT faxKe nepeAaBaTbCst MeXAY KOHTUHEHTaMM, O4HAKO Ha 3TO HUKOrAa He
cnepyeT nonaratbes Kak Ha OCHOBHOW CNOCO6 MEXKOHTUHEHTaNbHO CBS3W. BY-paanioBOHbI,
npenoMnssAcb 0T MOHOCHEepPbI, 3HAUNTENBHO YMEHbLLAIOT MePTBbI€ 30HbI 1 30Hbl OTCYTCTBUS
npviemMa (pagnoTeHu), otbpacbiBaeMble X0OIMaMu 1 ropamu, OAHaAKO MIOTHAas OKpY>KatoLLas
3acTpoliika Bce e MOXeT BNMATb Ha ncnosib3oBaHne BY-guanasoHa.

XoTa BY moXeT gaTb NpenMyLLecTBo B Aa/IbHOCTU CBA3N, OHa TakKXe nMmeeT CBou
orpaHu4eHus. CnegyeTt oTMETUTb, UTO 06OpyAOBaHMe, HE06XoAMMOe ANA Nepejayun 1 npruema
BY-curHanos, aBAsieTCA rpoOMO34KUM U KPYNHOrabapuTHbIM, 1 TpebyeT 3HaUNTeNbHO
60nbLUel aHTeHHbI N 60/bLLIEro NCTOYHMKA 3Heprnn. BoobLue roeops, He cyLiecTByeT
XOPOLUMX peLleHnii A5 NOpTaTUBHbLIX MOBWbHBIX BU-pagmocTaHumii, ncnonb3yembix
ryMaHUTapHbIMW opraHmsaumamMu. BY-pagmoctaHuma noyuTn Bcerga orpaHNYmMBaeTcs
TPaHCMOPTHLIMU CpeACcTBaMU N CTaLMOHAPHBIMU 34aHNAMU.

ABTOMO6MILHBbIE BU-pagnocTaHLumn

ANna MHOrMX KPYMHbLIX FyMaHUTapHbIX opraHmsaunii BY-ceAsb ctana cTaHAapTHLIM CPeCTBOM
CBSI3M C TPAHCMNOPTHbLIMU CpeAcTBaMU. B cBA3K € TeM, UTO BbICOKOYACTOTHbIE CUrHaJbl MOTYT
BbIXOAUTb Aaneko 3a npeaens OBY (YKB) / YBY, n yunteiBas pasmep obopygosaHus, BY
SIBNIAETCA OT/INYHBIM JOMOJIHEHNEM K APYTM GpopMaM CBA3U U KPUTUYECKM BaXKHbIM AN
6e30MacHOCTN TPAHCMOPTHOIO CPeACTBa.

BY-npuemonepeaaTunkm, ycTaHOBNEHHbIE HA TPAHCMOPTHOM CPEACTBE, OUYeHb NMOXOXM Ha
Apyrve pagvioannaparhbl, ycTaHaBAVIBaeMble Ha TPAaHCNOPTHOM cpeacTBe. BU-pagroctaHumm
YyCTaHaBIMBAKOTCA Ha NPUBOPHbBIX NaHeNsx, B HUX WA NOA HUMU, U AO/KHbI 6bITb MOCTOSIHHO
NoAKNOYEHbI K aKKyMyNnsiTOPHO 6aTapee TPaHCMOPTHOrO CpeaCcTBa UM INeKTPUYECKOI
cucteme. Kpome Toro, yunTbiBasi pacrosioxxeHmne BY-aHTeHHbI, Ans NpaBUAbLHOMO J0CTyNa K
npuemonepesaTyunKy Yepes LWaccu UM KOpMyc TPaHCMOPTHOIO CPeACTBa AO/KHbI 6bITb
NPOJIOXEHbI JONOJIHUTE/IbHbIE MPOBOAA.

OTAnumnTenbHbIM pakTopoM BY-aHTeHHbI ABNsSIeTCA ee KPYNHbIv pa3mep. AnavHa
BbICOKOYACTOTHOW aHTEHHbI, YCTaHOBJIEHHOV B aBTOMOGW/Ie, NHOT4a Ha3biBaeMOW «LUTbIPb»,
MOXEeT 6bITb B HECKO/IbKO pa3 BbiLlie BbICOTbI TPAHCMOPTHOro cpeacTBa. Kpome TOro, xots
aHTEeHHa MOXeT 6bITb He 0CO6EHHO TAXENON, ee J/IMHA byAeT oKa3biBaTb JaB/ieHME Ha
OCHOBaHMe aHTEeHHbI NPV BO34eCTBMM Ha Hee BeTpa UM NPy TPOraHMu C MecTa U OCTaHOBKe
TPaHCNOPTHOro cpeAcTBa. BY-WTbIpb AOMKEH 6bITb HaAEXHO NpUKpernaeH K Ky30BY
aBTOMO6UASA, KakK MPaBUO, OH KPenuTcs K nepeaHemMy nauv 3agHemy 6amnepy.
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Mpumep aBTOMO6UNLHLIX BU-aHTeHH (Codan)

SRR ERNNENINARE

Cama aHTeHHa MOXeT BbI3BaTb NPo6eMbl ¢ 6€30MacHOCTbI0. Bo BpeMs 1cnonbL30BaHMsA pagmo
Ha aHTeHHY MoCTynaeT 3HaYMNTeIbHOE KOINYECTBO 3/IEKTPMYECTBA, KAK MUHUMYM, B TeYEHNe
KOPOTKOro neproAa BpeMeHu. JInua uamn XMBOTHbIE, KOHTaKTUPYIOLLME C aHTEHHOW BO BpeMms
NCMNONb30BaHWUSA, MOTYT MONYYNTb TENNOBbIE NN 3N1eKTpUYeckmne TpaBMbl. Kpome Toro,
6narogaps cBoeli BbICOTE aHTEHHA MOXKET JIerko 3aCTpATb Ha AepeBbsaX, MOCTaX UM NIH06bIX
HW3KO BUCALLIMX MaTepuanax Uam KOHCTPYKLMAX, NOBPeXAas CTPYKTYpPY, WUTbIPb, NN U TO, U

apyroe.

UT06bI yCTPaHUTbL NPO6/1eMbI C BbICOTOM, NO/Ib30BaTENM MOTYT NPUBA3aTh UIN 3aKPennuTb
CBO BY-aHTEHHY K 6ara>kH/Ky Ha KpblILLEe UAN APYroi TOUKe KpenieHUs Ha Kpbille
TPaHCMOPTHOrO CpeACTBa. XOTA 3TO UAeanbHO NpUueMaemoe peLleHne N He BAnseT Ha
$YHKLMOHaNbHOCTb PaAnoo6opy0BaHUS, MOb30BaTENN AO/KHBI 3HATh CllefyloLlee:

® 3aKkpenJieHHble LTbIPY HAaXOAATCS NOJ CUIbHbIM HaTSXXEHNEM 1 NPU BbICBOBOXKAEHUN
MOryT TPaBMUPOBAThb 04N NIV XXNBOTHBIX.

o LiTbipy cnegyeT KPennUTb TONBKO C MOMOLLLHO ClelManbHbIX BCTPOEHHbIX CTSXKeEK,
AOCTYMNHbIX OT NPON3BOAUTENSA.

o LLTbIpb He AO/KEH HAXOAUTBLCA Ha PACCTOSAHUM 6aM>Ke O4HOro MeTpa K Ky30BY
aBTomobuns.
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KoHurypauum aBToMo6MnbHbLIX BU-aHTEHH

o, [T

Q)F Q) © 1

ba3soBble BY-pagnocTaHuun

Pasmep 1 ncnonb3oBaHue 6a30Boli BU-pagmocTaHUMmM He OTANYAETCS OT APYruX 6a30BbIX
paAnoCTaHLMA, O4HAKO KOHKPeTHble TpeboBaHMsA K UCNONb30BaHWIO 6yayT 3aBUCETb OT
KOHKPEeTHOro nogpasjeneHuns u NnoTpebHocTel B paMmkax NporpaMMbl OpraHmsauum.

OfHaKo cyLecTBEHHbIM OT/INYMEM OT CTallMOHapPHbIX YCTaHOBOK BY-cBA3M aBnseTca pasmep n
opveHTaums BY-aHTeHH. /3-3a oTHOCMTenbHOro pasmepa BY-pagmosonHbl 6a3oBbie BU-
AHTEHHbI JOMKHbI 6bITb YUpe3Bbl4aliHO 60nbLIMMU. [Ina 3TOro BY-aHTeHHbI 06bIYHO
N3roTaB/iNBalTCA N3 TMBKNX MaTeprnasioB, KOTOPbIM MOXHO NpuAaTb Gopmy,
COOTBETCTBYIOLLYIO O4epPTaHUAM UM NOTpebHOCTAM Tepputopun. Hanbonee
pacnpocTpaHeHHble BY-aHTeHHbI 6b1BaloT ABYXMOAOCHBIMU — B HUX BA OTAE/IbHbIX
npoBoAALLMX Kabens npepbiBatoTCca nocepeanHe. [lBa oTaeNbHbIX Kabens BUCAT CBO6OAHO, HO
npw 3TOM pasgeneHbl XXeCTKMMM KopnycaMun, KOTopble He MOo3BONSAKT UM conpuKacaTbcs Apyr

C Apyrom.

AvnonbHasa BY-aHTeHHa

7

BY-annonbHas aHTeHHa MOXeT 3aHMMaTb A0BOJIbHO MHOIO MeCTa Ha TeppUTOpPUN. AHTEHHa
MOXeT 6bITb AN1MHOM A0 40-50 MeTPOB OT N305ATOpa A0 N30AATOpPa, GaKTUYEeCKN OHa eLle
ANIHHEe C Y4eTOM CTSXKeK U KpernieHuin. BY-aHTeHHbI Takoke A0KHbI yCTaHaBANBATLCA
JAOCTaTOYHO BbICOKO Haj 3emieli. O6LLee sMIMpUYecKoe NpaBusIo 3aK1oyaeTcs B TOM, UYTO
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pagMoaHTeHHbI J0/KHbI 6bITb YCTAaHOB/EHbI HA BbICOTE HE MeHee NOJIOBUHbI BbICOThI
COOTBETCTBYIOLLUX UM AJINH BOJTH. [ns BY-pagmnoyctaHOBOK peKoOMeHAYeTCs ycTaHaBAMBaTh
aHTeHHbI Ha BbICOTe He MeHee 12-15 MeTpoB Haj 3eMell.

YuunTbIBas NPOCTPAHCTBO 3eM/M, HEO6XOANMOE A5 3TOTO, CYLLECTBYeT HECKOIbKO
KOH$UrypaLmii, KOTopble Nob30BaTeNN MOTYT peann3oBaTh:

Fopu3oHTaNbHas KOH$Urypauus MepeBepHyTas KoHGuUrypauus V

Fopu3oHTanbHasa KOHpUrypaums - J1nosibHas aHTeHHa HaZeXXHo nojgeLleHa Ha 060umx
KOHLLAX Ha O4MHAKOBOW BbicoTe. KabenbHoe coegrHeHue ¢ 6a30BOI cTaHUMeln cBo6ogHO
BUCUT, XOTA B Njeane ero Bce paBHO c/iegyeT NpUKPennTb K YeMy-11M60 Ha ypoBHe 3eMAn v
K MPOYHOMY CTO/IBY, UTO6bI NPeAOTBPATUTL ABUXEHME HA BETPY M CHATb BEC C YCTAaHOBKW.
FopusoHTanbHasA KOHOUTYpaLUS CUNTAETCA NYULLVUM BapUAHTOM, N 6yAeT HeCTU CUrHan
Aanee.

NHBepTMpoBaHHan V-o6pa3Has KOHPUrypaumsa - 4to6bl CIKOHOMUTbL NPOCTPAHCTBO Ha
3emJie, OpraHn3auunm MoryT BoelbpaTb MHBEPTUPOBAHHYO V-KOHGUIypaLmio, r4e CTOPOHbI
[BYXMOJIFOCHOV aHTeHHbI HAK/IOHEHbI HanoAo06ve NanaTky. BaxkHble KOMMNOHEHTbI Ansa V-
06pa3Hon KoHpUrypauunmn:

e Yron, o6pasyemblii BHyTPEHHe YacTbio V, HUKOTAa He A0/IXKeH 6bITb MeHbLue 90
rpagycoB. Yem 61v>ke K NNOCKO/ NOBEPXHOCTU, TEM NyuLlie.

o CpejHsia YacTb JO/MKHA 6bITb NOABELLIEHA HA MPOYHOM, HEMPOBOASLLEM MaTepuane ¢
MOMOLLIbI0 COOTBETCTBYHOLLENO aHKEPHOIO KperieHus.

e SKOps B HUXHNX TOYKAX CKIOHA NO-MpexXHeMYy AO/DKHbI 6bITb NMPUMNOAHATBI HAZ 3eMeli n
CoefMHeHbl C «kKOPOTKMMW MauTamMm». B ngeane rnaBHasi MayuTa A0/KHA 6bITb NOAHATA
BblLLE MUHUMa/IbHOW BbICOTbI, KOTOPas MO3BOJIIET BMECTUTb BbICOTY HVXKHUX TOYEK.

JTro6as popma KOHGUIypaLMM aHTEHHbI 1 MauTbl A0/IKHA 6bITb HAZEXHO 3aKperneHa.
Kaxkabll/A TUN aHTEHHbI paccunTaH Ha onpeaeneHHyo BEeTPOBYIO HarpysKy, 1 Nonb3oBaTenm
JO/DKHBI MOHUMATb, KaKMe eXerofHble NnorojHble YC/1I0BUs MOTYT MOBNMATbL Ha BbI6Op
AHTEHHBI.

Kpowme Toro, BY-aHTeHHbI MOTYT NOTPe6AATb M BbljaBaTb 60/1bLUOE KOJINYECTBO
3NeKTpo3Heprnn. BY-annonbHble aHTEHHbI BO BPEMSA MCMNO/Ib30BaHUA NOTPE6ASAIOT B cpegHeM
250-350 BT MOLLHOCTM 1 MOTYT MMeTb NMKoBOe noTpebaeHve ao 1000 BT. AunonbHble
A@HTEeHHbl B OCHOBHOM NpPeACTaB/AT CO60M NPOCTO OTKPbLITLIV MeTanA, N 060 KOMMOHEHT
MeXAy 3TUMM ABYMS NPOoBOAaMM ByAeT NpeacTaBisaTb CEPbe3HYH ONacHOCTb. BeTBn gepeBbeB
U Mycop MOryT 3aropeTbcs, a caMu NPoBoAa MOryT NPUBECTU K CeEPbE3HbIM TpaBMaM U
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CMepTU NtoAer NN XNBOTHbIX. CleayeT NOMIHOCTLIO NCKNHUNTL BO3MOXHOCTb, NMPY KOTOPOIA
NOAN VIV XXMBOTHBIE MOTYT CXBaTUTb UAW HaTKHYTbCS Ha npoBoAa BY-paguio, a B cnyyae
06pbIiBa PagnonpoBoAa N0AAM, HAXOAALLMMCS MO6IN30CTY, CleayeT AaTb yKa3aHne OTOUTA B
CTOPOHY, MoKa He ByAeT OTKIHYEHO NUTaHNe.

Ncnonb3oBaHuWe paamnoyCcTpPoicTB AJIS FO/IOCOBOIA CBSI3U

O6Lwme NpMBUNETN N OFPaHNYEHUSA NCNOIb30BaHWA PajgMOCBA3N MOTYT BapbMpoBaTbCs OT
opraHmsaumm K opraHmsaumm, oHaKo HaCTOSATe/IbHO PeKOMeHAYEeTCsl, YTO6bI KaXkaas
opraHusauus yctaHoBuAa 1 paspaboTana CBOK CO6CTBEHHYH NOAUTUKY AN NPaBUIbLHOIO
MCNOJIb30BaHUSA Pajno U AUCUUMIMHAPHbIE MJ1aHbl A1 HENPaBUIbHOIO NCMO/b30BaHNS
pagmoobopynoBaHus.

KaHanbl

Mpn ncnonb3oBaHMKM NGO CETU NHOTAA CYLLLECTBYIOT OTAe/IbHbIe KaHasbl BbI30Ba,
ncnoJsiblyemble A8 YCTaHOBNEHUSA CBA3M C APYrMMU MOJIb30BaTeNs MW PaSMOCBA3N, KOTOpble
3aTeM onpeensioT ApYrol BbigeneHHbI KaHan. Kak Tonbko Takas CBs3b 6yeT yCTaHOBNEHA,
06e pagnocTaHUUmM JOMKHbI MepenTy Ha onpeAeneHHbIl KaHan pa3roBopa, YTobbl OCTaBUTL
KaHan Bbl30Ba A1 YCTaHOBNEHMWS CBA3W APYrMMU CTaHUMAMUN. icnonb3oBaHme KaHaNoB
BbI30Ba MCMOJIb3yeTcsl 0COH6EHHO B CeTSX C 601bLIMMN 06 beMaMM COBMECTHOro Tpaduka uam B
ceTsAX, pa3MeLleHHbIX TPeTbUMU CTOPOHaMU, Taknx Kak ceTu peTpaHcnaTopoB OOH, koTopbie
MOTYT MCMOJIb30BaTb HECKOJIbKO N'YMaHUTapHbIX OpraHn3aLnii.

TUKeT

B LLeNoM CyLLEecTBYHOT NPaBW/a, KOTOPLIX C/legyeT NpuAep>KMBAThLCS NPU F0JI0OCOBOM 06LLEHUN
C NOMOLLbI0 ABYCTOPOHHEN pagnocBsasn. K HUM MOryT OTHOCUTLCS:

Ucnonb3oBaHue CJ'IY)KGGHI:IX canoB

Cnyxe6Hble cnoBa — 3TO 3apaHee onpeenieHHbI Habop KOPOTKMX Pppas € TOUHbIM
3HayeHneM, KoTopble 6b1/11 pa3paboTaHbl, YUTO6bI MOMOYb MONL30BaTENAM CETU 1 OnepaTopam
COXPaHATb X Nepejayun KpaTKMMM U NpPesoTBPpaTUTh NyTaHWLY 1 HegopasymeHus. BaxHo
NOHUMaTb 3TW C/I0BA U UX 3HAYEHMeE, YTOBbl yMeTb MOHMMAaTb, YTO FOBOPUTCA B pagnoceTu, 1
ymeTb nepefaBaTb KOPOTKME N TOUHbIe cO06LLeHMs. Huxe npuBeaeHbl Hanbonee 4acTo
ncnosb3yemeble cy>kebHble C10Ba U UX 3HaYEeHUs:

Cny)xe6Hble cnoBa
M covyeTaHus

3HaueHme

YTBepaunTennHo

(Affirmative) Aa/sepHo

Cron, cTon, cTon
(Break, Break, MpepBaTb TekyLLyl Nepeaavy ANls CPOYHOro COo6LLeHNS
Break)



Cny>xe6Hble cnoBa
M coueTaHus

BepHo (Correct)

OTpMuaTenbHO
(Negative)

OTpuuaTensHo,
nosTopuTte
(Negative Copy)

HesepHo (Wrong)

Mpwviem (Over)

OT60i4 (Out)

Mepepaua
appecatam (Relay
to)

Bac noHan (Roger)

MoBTOpUTE ewye
pa3 (Say again)

byabTe Ha npueme
(Stand-by)

3HaueHue

CkasaHHoe BaMu BEPHO Nnu nepejaHHoe BaMu BEPHO

HeTt/HeBepHO

Balle nocnegHee cooblueHVe He 6b1/10 MOHATO

Balua nocnefHsiA nepesaya HEKOPPEKTHA

KoHeL, Moeli nepegaun Bam, oxugaetcs oTeeT. MNepegasaiiTe Balle
coobuieHue.

Ha 3Tom Mos nepegava 3akaHUMBaeTCsl, U HUKAKoro oTBeTa He
TpebyeTcs

He ucnonb3yiite OVER U OUT BmecTe!

MNepepatb cnepytoLliee coobLleHne NAEHTUONLNPOBAHHBIM
agpecatam/nony4vyarensim

A YAOBNETBOPUTENIbLHO NMNOoNy4Ynn Bally nocne[Ho nepejadvy

MoBTopuTe NocsiegHee coobLueHme.

He roBopuTe «repeat» no paguo! «Repeat» 06bIYHO UCNIONbL3YeETCs
BOEHHbIMM B KauecTBe KOMaHfbl CONAATaM Ha NPOAOHKEHUE OrHs U3

opy>xus.

He nepepgaBalite Ao Tex Nop, Noka C BaMU He CBSXYTCSA. MHe HY>HO
AOMOJIHNTE/IbHOE BPeMsl.

Ucnonb3oBaHune ¢poHeTnYeckoro anpasnta HATO:

doHeTnvecknin andasmt HATO yacTo MCNonb3yeTcs A8 YCTPaHEeHWS ABYCMbIC/IEHHOCTU B
pagnocssAsn. FlonocoBble KOMaHAbl MO PaANO MOTYT 6bITb CI0XHbI AN MOHUMaHUA NN
YPOBEHb CUTHasia MOXeT 6bITb C1abbiM. YTO6bI yCTpaHUTbL 3Ty Npo6aemy, Nonb30BaTenun



PaAnOCBA3M YacTo NCMONb3YT poHeTnuUeckuii anpasnt HATO npm HanucaHUKW CNOB UK
06CyXaeHN 0g4HOBYKBEHHbIX KOA0B. Hanpumep, MObuibHas KapeTa CKOPOI MOMOLLIY MOXKET
MMeTb No3biBHOM «MobunbHasa ckopas nomoub 1» ("Mobile Ambulance 1") nan MA1 ana
KpaTkocTu. C ncnonb3oBaHmem poHeTnYeckoro andaBmTa 3To byaeT NPOU3HOCUTLCA Kak
«Mike Alpha 1».

byksa MpownsHocuTcsa bykBa NMpownsHocuTcsa
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
I India Vv Victor
J Juliet W Whiskey
K Kilo X X-Ray
L Lima w Yankee
M Mike y4 Zulu

KopoTkue coobLeHus - coobLeHns, oTnpasasemMble NO PaAno, AO/KHbI 6bITb KPAaTKMMU U MO
cywectBy. Ecnun

AJIMHHbBIX Pa3roBOPOB HEBO3MOXHO M36exaTb, UX c/iefyeT pa3bmBaTb Ha CErMeHThbI.
AnunTenbHble pasroBopbl TakXKe MOryT 6/10KMpoBaTh APYrvIM Nob30BaTeNsIM JOCTYN K CeTU.

Mcnonb3oBaHue paguoyCTPOACTB TONILKO AN 0opULMANbHbBIX CY)Ke6HbIX Lieneii -
o6LeHMe JO/IKHO OCYLLECTBAATLCS TONBKO ANs CNY>Ke6HbIX Leneid. Hukakue nnyHble gena He
BOJIKHBI 06CYXKAATLCSA NO PAANOBOJIHAM, BKJIOUAS JINYHbIE PAa3roBOpbI.

CoBepLUeHMe 3BOHKOB - Npex/ie YeM COBepLLaTh 3BOHOK, BCErAa npoBepsiiTe, 4To
npeAnoniaraemblii pagriokaHan He UCMOo/b3yeTcs, NPOCNYLINBas ero B TeUeHre HeCKOIbKNX
MUHYT. NPy HEOBXOANMOCTN YBENNUYBbTE BbIXOAHOM ayAnoCUrHaN.

O6u.|,a$| npou,ep,ypa OcyLIJ,ECTB}'IEHVIﬂ Bbl30Ba 3aK/1l04HaeTCcd KaKk MOKa3aHO Ha npmmepe HWM>Xe,
rae paAI/IOI'IOﬂb3OBaTEJ1b C No3biBHbLIM BF3 Bbi3bIiBaeT ,qpyroro nosib30BaTend:
(Boi3086 BF3) - «BF31, BF31 (ebi3bieaem) BF3»

(Omeem BF31) - «BF3 nepedaeaiime».

(O BF3) - «C MHe ¢ omezpy3ku 12345, npuem».

Mpumep:
(Omeem BF31) - «12345 yice y u

(Omeem BF3) - «Cnacu6o, Ha 3mowm ece, BF3 om6oii».

(Omeem BF31) - «BF31 om6oii».



AdanmupoeaHo Ha ocHoge Mamepuasos International Medical Corps

Ecnn no KakoiA-nn6o CpoUHO NpnUMHe Heo6X0AMMO NPEeKPaTUTb TEKYLLI pa3roBop,
npoueaypa BbIrnaguT

cnegyromm o6pasom:

(Mpopomxaetca 6ecepa) - (Pasrosop)... npuem
(BF1 NpepbiBanme) - Cron, cron. BF3, BF3 (Bui3biBaeT) BF1

ﬂpumep: (OTeer BF3) - BF1 nepeiiguTe Ha 3,

p

(OTBeT BF1) - Nepewen Ha kaHan 3, BF1 oT60ii

(Mpopomxaetca 6ecepa) - (Pasrosop)... lpuem

AdanmupoeaHo Ha ocHoge mMamepuasos International Medical Corps

KauecTBO BbI30Ba - YUTO6bI OMNpeAeNTb KaUecTBO ayAMOCOeANHEHMIS, U eCIN Nepesaya yxe
3aTpyAHEeHa, NoNb30BaTeNN J0MKHBI CNPOCUTL «Kak cibilnTe?» YTo6bl YTOUHUTL CUY U
YETKOCTb PaAMOCUIHana, Nob30BaTeNN MOTYT cka3aTb: «CAbilly Bac rPOMKO U YETKO», 04HAKO
NnoJib30BaTeIN MOTYT TAaKXKe CKa3aTb: «C/bIy Bac Ha «X» U3 5», rae «X» — 3TO YNC/I0 OT OZHOIo
£0 NaTu. NATb COOTBETCTBYET FPOMKOI 1 YeTKOV nepegaye, a Ho/lb 03HAYaeT NoJiHoe
OTCYTCTBME CBSI3W/CUTHaNa.

PacnpocTpaHeHHble Npo6siemMbl C pagUOCBA3bIO

3apsKeHa N1 akkymynaTopHas 6atapesn?
e [loAK/HOYEHO NN PagnNoYyCTPONCTBO K UCTOUHUKY
Pagwno He BK/lOYaeTca. nUTaHmA?
® VICTOYHUK NNTAHNS HEAO0CTAaTOUHO MOLLHbIV NN Xe
cnabslii?

e TpaHcimnpyeTca v nepeAayva Ha 3aflaHHOM YacToTe?

e HaxoamTca nn pagmoycTpoMCTBO B TOUKE OTCYTCTBUSA
npvema?

e HaxoamTca nn pagmoycTponcTBO B Npejenax
oXXngaemoro gnanasoHa nepegavn?

e [loakntoveHa v aHTeHHa NPaBUILHO?

e BO3MOXHO /1K, YUTO ApYyrme paanoyCcTporcTBa
BbIK/1HOYEHbI?

Mepepaum He
MPUHUMAIOTCS, WIN HUKTO
He oTBeuaerT.

e CyLiecTBYHOT M aTMocdepHble pakTopbl NN GakTopsbl
OKpyXXatoLLieli cpefibl, KOTOPble MOFYT MeLlaTb CUTHasy?
Cnabblii NN NCKaXXEHHDbIA e Pajno ncnosb3syeTcs B MOMELLEHUN UV ero OKpy>KarT
curHan BbICOKVE 34aHUNS U iepeBbsi?
e HaxoaaTcsa nv BOKPYr pagnoCcTaHLMN AVHUN
aneKTpornepeAay Unuv gpyroe pagnoobopygoBaHue.



GPS-cucTemMbl 1 YCTpOMCTBA

YcTpoiicTBa 1 ycayrn c Noaaep>XKow rnobanbHom cuctemMbl NO3NLMOHNpPoBaHUS (GPS)
JOBOJIbHO pacrnpocTpaHeHbl B COBPEMEHHbIX TEXHONOTMNAX, TaKUX KaK KOMMNbOTEPbl U COTOBbIE
TenepoHbl, U MHOTVE COBPEMEHHbIE NOIb30BaTe/NN eXeAHEBHO B3aMOAENCTBYHOT C
cmctemamm, nucnonbsyrowmmm GPS. OcHoBHas KoHuenuua GPS Koraa-To cuutanach
OTHOCUTE/IbHO 3K30TMYECKO N NCMOJIb30Basack B OCHOBHOM NpPaBUTENbCTBAMM.

YcTpoiicTBa, paboTatoLme Ha ocHoBe GPS, obecneynBaloT CBA3b C Pa3BeTBNEHHOM CeTbio
HaBUrauMOHHbIX CYTHMKOB NOJ Ha3BaHWeM MobanbHas HaBUrauyoHHas CNyTHMKOBas
cnctema (THCC), koTopasi MOCTOAHHO BpaLLaeTcsl BOKPYr 3eM/Iv Ha Pas/INYHbIX BbICOTax U
ckopocTax. CnyTHMKM THCC NocTosAHHO NepeaaroT cnabblii paAnoCUrHan, KOTopblid MOTyT
06Hapy>XMBaTb Ha3eMHble YCTPOWCTBA. YCTPOMCTBO € noaaep>kkon GPS Tpebyet
0AHOBpPEMEHHOV BUAMMOCTU NO MeHbLLEe Mepe Tpex cnyTHuUKoB MTHCC agns TpuaHrynaumm
NonoXKeHus Ha 3emne. HaBuUrayMoHHbIe CNYTHUKW 6b11U BriepBble 3anyLieHbl B 1970-e roabl
npaBnTenbCcTBoM CLUA TONBKO 4191 UCNONb30BaHUSA B BOEHHbIX LiesisiX, 0J4HaKOo K cepeunHe
1990-x rogoB cuctema GPS cTana LWWMPOKO AOCTYMNHA ANA KOMMepPYecKoro NMcnosb30BaHUA.
CeroaHs komnnaekc GNSS cocTouT 13 AeCATKOB CMYTHUKOB U3 Pa3HbIX CTPaH.

Ncnonb3oBaHue GPS-koopauHaT

YcTpoiicTBa € noagepxkori GPS B3aMoeicTBYIOT B cUCTEMe KOOPAUHAT, KOTopas 06bIYHO
M3BeCcTHa KakK «GPS-koopAnHaTbl». GPS-koopAnHaTbI onpeaenstoT TOUHOe MeCTorMoJIoXeHme
NMoBepPXHOCTM 3eM/IN B Npejesiax 3apaHee 3afjlaHHOV cnctembl koopauHat. cnonbsyeTcs
6onee ogHOW CUCTEMbl KOOPAWHAT, O4HaKO nojasnsoLiee 60/1bLLINHCTBO CUCTEM CBA3N
NOCTPOEHbI Ha LUMPOTE U JoNroTe:

JInHUn WMPOTHI - 3TO NIOPN30OHTAa/IbHbI€ INHUW, KOTOPbIE€ NPOCTUPAKOTCA C BOCTOKA Ha 3anaj
no BCEMY 3€eMHOMY LUapy. Camasq g/IMHHasa 1 rnaBHas INHUA LLNPOTbl Ha3biBaeTCA 3KBaTop.

JkBaTop NpeacTasneH Kak 0° LLMPOThI, @ CEBEPHbIV U HOXKHbIV NONIOCLI NpeacTaBieHbl Kak 90°.
MpocTpaHCcTBO MeXy 3KBaTOPOM 1 MnojitocaMmmy paBHOMepHO pacripegeneHo mexay 0 u 90.

NInHUM WwnpoTbl BelpaxkatoTcsa kak 0-90° cesepHow wWnpoTbl (N) 1 0-90° toXXHOW LWNPOThI (S) n
3anuceIBaOTCA cnefyomm obpasom (Npumep):

32°N



JiInHuUn gonroTbl - 3TO Be€pPTUKaJibHbl€ TINMHNWN, KOTOPbI€ NMPOCTUPAOTCA OT CEBepHOFO noJsirncCa
b0 KO>xHoro nontoca. OCHOBHAaA NINHUSA AONTOTbl Ha3biBaeTCs HyneBbIM MepngmnaHoOM.

HyneBoii mepuanaH npeacrtaBneH B Buge 0° 4O0NroThl, B TO BpeMs Kak BepTuKa/bHble INHNN
BOCTOKa M 3anaja nocterneHHo yeenn4ymearTca fo 180°, coctaBnss B 06LLeli CNoxXHOCTM 360°.

NInHun gonroTel BbipaXkatoTca kak 0-180° BoctouHowm gonroThbl (E) u 0-180° 3anagHow JoNroTbl
(W) n 3anucbiBaloTca cneayrowimm obpasom (npumep):

163°W



90"
90°

e

B COBOKYNHOCTW CTPYKTYpa KOOPAMHAT, CO34aHHas NyTeM 06beMHEeHUS AONTOTbI U LLUNPOTHI,
BbIFNAANT CnejyroLmm o6pasom:

Ans 6onee TouHoOro onucaHust GPS-KoopAMHAT NMHNW AOATOThl U LUMPOThI pa3brBatoTCcs Ha
yMeHbLUatoLwmecs npupaweHus. MoapobHble 40NoNHUTeIbHbIE GPS-kKoopAnHaTbLI MOFyT
obecneunTb TOUHOE MECTOMOJIOXEHME B 060 ToUKe 3eMHOV NOBEPXHOCTU C TOYHOCTBLIO A0
MeHee OIHOro KBapaTHOro MeTpa.

Bo Bcex GPS-koopaunHaTax opueHTauusa Ceep/HOr Bcerga BblpaxaeTcs NepBoOii, 3a HelA
cnepyeTt opueHTaumsa Boctok/3anag. K coxaneHuio, cyLectByeT MHOXECTBO METO/ZI0B
BbIpa>keHNA 3TUX KOOPAMHAT, U OHM He B3avMo3aMeHsieMbl. PasnuyHble dopmaTbl koopanHaT
GPS:



Tvin

cMCTeMbl Mpumep cxembl
O6bsicHeHMe
KoopAuHaT KoopavHaTt GPS
GPS

Hanbonee pacnpocTpaHeHHbIM NCTOPUYECKM
MeToA0M BblpaXKeHust GPS-koopanHaT 6b11u
rpagycbl, MUHYTbI YT 1 CEKYHABI Ayrn. B To
BpeMs KaK Ync/io rpaZlycoB coBrnajaert C

Fpapycol, NIHUEN WNPOTbI U AONTOTbI, MAUHYTbI U

MMHYTbI M CEeKYH/bI BblpaXatoTcs B eAnHMLUax 1-60, ¢

CeKyHAbI LecTbloJecaTbio MUHYTaMn Ayrv B rpagycax.

(DMS) TpagMLUNOHHbIE KOOPAMHATLI TakXe TpebyroT

N, E, W nnn S, 4tobbl ykasaTb UX CBA3b C
3KBaTOPOM WM MPOCTbIM MEPUANAHOM,
MOCKOJIbKY TOJIBKO YKncC/ia MOTYT NpeacTaBasaTb
pasnnyHble MeCcTOoMoNOXEHUS.

41°49' 173" N,

12° 24' 27.0" E

JlecaTnyuHele rpagycbl 6bICTPO CTAHOBATCSA
Hanbonee pacrnpocTpaHeHHbIM MeToA0M
Bblpa)keHUs KoopAuHaT GPS, Tak Kak ux nerye
BCEro NpoYnTaThb N NOHATb AN
KOMMbIOTEPHbIX CUCTEM. [leCATUYHBIN rpasyc
Bblpa)kaeTcs B BUJE LLesioro rpagyca (LunpoThbl
VNN JONrOThl), 38 KOTOPLIM cneayeT
AecATUYHAaA ToYKa 1 Ao WecTy undp nocne
AeCATUYHOW ToUKK. Yncna, BeixogsaLme 3a

ecATUYHbIE
A AECATUYHYIO TOUKY, MO CYLLEeCTBY AB/SOTCA 41.821468,

rpaayce! JONSIMN LLeNoro rpajyca n oCHoBaHbIl Ha
(DD) 12.407512
eanHuuax 1-10. JecaTnyHble rpagychl K
3anagy oT OCHOBHOIoO MepuimnaHa uau K 1ory ot
3KBaTOpa BblpaXalTcsA Kak oTpuLaTeNbHble.
Hanpumep, NyHKT, oTpaxatoLwmin nobepexbse
MNepy (KaK B OXXHOM rosiyLliapumn, Tak n B
3anagHoMm nosyLapuu), 6yaeT BblpaXaTbes
cneayroLmm obpasom:
-9.791500, -81.199971
Fpapgycsl U [1bpua Mexay o6bIYHBIMUN
AeCATUYHBbIE  MUHYTaMWU/CeKyHAAMU Ayrn N AeCATUUYHBIMA 41492881 N,
MWHYTbI rpagycamu, rae obbluHas gyra, MUHYC U 12 24.4507 E
(DMM) CeKyHAbl BblpaXeHbl B fecaTU4HOM popmare.

Mpy dopmUpoBaHUU N NCNONb30BaHUN GPS-KOOpAMHAT BaXKHO MOHUMATb Pasnnuums Mexay
pasHbIMy popmaTamu! MocKoNbKY B MUHYTaX U CeKYHAAX Ayrn NCMOb3yeTcs cucTema ¢
OocHOBaHWeM 60, B TO BpeMs Kak B leCATUYHbIX Fpaflycax UCnonb3yeTcs ocHoBaHwue 10, B
OZJHOM U TOM e MecTe 6yAeT ABa pa3HbIX Yncna. Ecnm nonb3oBatens 3anucbiBaeT GPS-
KOOPAWHATbI C YCTPOICTBA, KOTOpPOE nepeAaeT AaHHble B MUHYTax/CeKyHAax Ayru, To emy
Heo6X0AMMO MOMHUTL 0 HEO6XOANMOCTM KOHBEPTMPOBAaTb KOOPANHATLI B A€CATUYHbIE
rpaaychbl, eCiv Nosib3oBaTesb NaHNUPYeT UCNOJIb30BaTb MHCTPYMEHTI, TpebytoLme



JAeCcATUYHbIX FPadycoB, 1 HA060poT.

GPS-ycTpoiAcTBa

Ha pblHKe nmeeTcst MHOXEeCTBO GPS-yCTpoOMCTB ANsl ryMaHUTapHbLIX OpraHu3aLumii, Kaxaoe s
KOTOpbIX ObyAeT MMeTb CBOV COBCTBEHHbIE NO/Ib30BaTe/IbCKMe TPeboBaHNSA N MHCTPYKLUN.
BaxxHO, uTO6bI NONIb30BaTENM MOHUMaNKW Npeanosiaraemoe NcnoJsib30BaHue ycTpoiictea GPS
npw Bblbope.

OdnaiiH/aBTOHOMHBIE - MHOTMe yCcTpolicTBa GPS npesHasHauveHbl TOIbKO AJ1sl CHATUS
nokasaHuin GPS. O6bI4YHO 3TN YCTPOICTBA MMEKOT NPOCTON MHTepdelic N NnTaHme oT
04HOPa30BbIX NU NMepe3aps>kaeMbiX aKKyMynsTOPHbIX 6aTapeii. ABTOHOMHble GPS-
YCTPOCTBA YacTo UCMO/b3YIOTCA A1 MOPCKUX, aBUALMOHHBIX U BOEHHBbIX Lieneii, Ho Takxke
NCNONbL3YHTCA AN OPUEHTaLUM B ANKO Npupoje, A06bIBaOLLNX OTPacaei NPOMbILLIEHHOCTH
nnun nobori chepbl NpMMeHEHUs, KOTopas npearnosaraeT yaaneHHOCTb OT MO6MIBHOW Unuv
WHTepHeT-CBA3UN. ABTOHOMHble GPS-ycTpoiicTBa, Kak MpaBunio, ABASIOTCA NULLb NAaCCUBHBIMUA
npuemMHukamun GPS-cmrHanos co cnyTHMKoB THCC v o6ecneunBatoT N10CKOE MHOXECTBO
KOOpAMHAT Npu ncnonb3oBaHnU. Hekotopble GPS-ycTpoiicTBa nmeroT GyHKLUNMN
KapTorpapupoBaHUa NAN BO3MOXHOCTb NOKNAATL NyTeBble TOUKN. [MOTPeOHOCTb B TaKMX
AOMNONHUTENbHbIX GYHKLUUAX 6yAeT 3aBMCETb OT MUCMOJIb30BaHNA N OpraHM3aumu.

OHnaiiH/Tene¢poHHas CBA3b - 60/IbLLUNHCTBO COBPEMEHHbIX CMapT$HOHOB OCHALLIEHbI
dyHkupmen GPS, a Taioke NPUIOXKEHUAMN AN KapTorpadrpoBaHUS U OTC/IEXUBaAHUS. XOTS
60N1bLUMHCTBO NOJIb30BaTeNel 3HakoMbl € NpuaoXxeHnamMm GPS Ha ocHoBe TenedoHa, ecTb
HeCKOJ/IbKO BaXHbIX aCNeKToB, KOTopble cneayeT yUnTbiBaTb:

e MHorune TenepoHbl TakXKe BbINOJHAT TPUAHTYAALMIO MECTOMNOIOXKEHNS Ha OCHOBEe
BbiLLeK MO6M/IbHBIX TelepOHOB U He 06513aTeNIbHO NOoyYaloT HajeXKHble nokasaHma GPS
co cnyTHmka M'HCC.

e TenedoHbl MOryT Tpe6oBaTb 6epeXXHOro obpalleHus, MOryT 6bITb MeHee YCTOMUYNBbIMU K
BoZe/NblIN N NMeTb 6onee KOPOTKMI CPOK CNyXObl, YeM crielmanbHble GPS-ycTpoincTBa.

® be3 nocTostHHOro nogkntyeHus Kk MHTepHeTy HekoTopble npuioxeHus GPS He 6yayT
pa6oTaThb.

Mpexae Yem nonaraTbCs Ha CMapTPOH B KayecTBe 0CHOBHOro GPS-ycTpolicTBa, Nonb3oBaTenu
AO/DKHBI YUNTBIBATb ClejytoLee:

e Kak Aonro ycTpoiicTBO AOMKHO paboTaTb?

® bByseT v ycTpoONCTBO BblAEPXNBaTL YC/I0BUSA OKpYXatoLLel cpefbl, Heobxoanmble Ans
pa6oTbI?

® byneT N AaHHbIV cMapT$oH paboTaTb 6e3 cOTOBOro coegnHeHNN?

MHcTpymeHT npeobpa3oBaHusa koopavHaT GPS
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