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WHTepHeT-npoBaiigep (ISP - ot aHrn. Internet Service Provider) — no6as
KOMMNaHus, KoTopas npegoctasnseT MIHTepHeT nonb3oBaTeNto Nan
opraHmsaumu.

MeToz, C MOMOLLbI0 KOTOPOro PaguoCcUrHan nepeaaeTcs u
B3aMMoJelcTByeT C pU3NUECKon cpesoii.

O6LLee M3MepeHMe, NCNONb3YeMOe B PaanoCcBsa3m, U3MePSIeTCs Mo ToMy,
HaCKONbKO 6/IN3KM ANNHbBI PaSVNOBOJIH.

CokpalleHue oT «Hy3Kast okono3eMHasi op6uUTa» — Korga cnyTHUK
BpaLLaeTcs 6/1M3KO K MOBEPXHOCTU 3emAnu.

O6bekT Ha opbuTe 3eMu, KOTOPbIA OCTAeTCA B € 4UHCTBEHHOM
GNKCMPOBAHHOM MeCTOMONOXKEHUN.

«LleHTp ynpaBneHus cetbto» (NOC - oT aHrn. Network Operation Centre) —
LieHTpa/ibHbIN y3er, Yepes KOTOpPbIi MPOXOAUNT MHTEPHET-CBA3b, 06bIYHO
NS COeANHEHWS YAaNeHHbIX COeAMHEHMNIA C OCTalbHOM YacTbio
rno6anbHoro ViHTepHeTa.

KoMnaHusi, o6ecneurBaroLLas MOGULHYHO FOJIOCOBYHO CBSA3b.

AHTEeHHa He f0/1KHa 6bITb cneunasibHO Hamnpas/ieHa N MOXeT
I'IOCbIﬂaTb/I'IpI/IHI/IMaTb CUrHanbl Nt060ow opuveHTauyunn.

AHTeHHa, KOTOpas MOXET NocCbl/laTb N NPUHNMAaTb CATHaJIbl TO1IbKO B O4HOM

HanpaBneHUn n JOoJ/KHa 6bITb Hanpas/eHa HenocpeaCcTBEHHO Ha CNYTHUK.

Jto6oe aHaNOroBoe YCTPOCTBO CBSA3U, KOTOPOE UCMOJ/b3YET PAANOBOIHBI
ANs nepeAaun 1 nprveMa CUrHanos.



HOBTOPVITEJII: yCTp0I7ICTBO, KOTOpOe yCnnmBaeT U paclUnpdaeT gmnana3oH pagnocmrHana.

CokpalleHune oT aHrA. "Global Positioning System" («Fno6anbHas cuctema
NO3NLIMOHNPOBAHNSA») — NPOTOKOJ ANS onpefeNeHNst TOUHbIX

GPS o
MeCTOMOMOXEHWIA Ha NOBEPXHOCTU 3eMM C UCMONb30BaHNEM CETU
CNYTHUKOB
3apepxxKa 3agep>kka BO BpeMeHU Mexay nepefaHHbIM U MPUHATBIM CUTHaIOoM.
VSAT CokpaleHue ot aHrn. "Very Small Aperture Terminal" («TepMuHan c oueHb

Masiol anepTypori») — Ha3eMHbIli CMYTHUKOBbBIA MHTEPHET-MPOTOKO.

KoHBeHUus Tamnepe

KoHBeHUus Tamnepe — cokpalieHue oT «KoHBeHUMsA Tamnepe o npeaocTaBieHUN
TeNeKOMMYHNKALUNOHHbIX PecypCcoB AN CMArvYeHus NocieACcTBUM CTUXUNHBIX 6e4CTBUNA K
ornepauuii No okasaHMIo MNOMOLLN» — ABNSAETCA 06A3aTeNIbHOV MeXAYHapOoAHOW KOHBEHLVEN,
KOTOpas perynvpyeTt NCNosb30BaHMe pagno- N CNYTHUKOBOW CBA3M B CUTYaUUsAX 6eACTBUS.
CornacHo cBouM nosnoxxeHusam, KoHBeHuus Tamnepe TpebyeT, UTO6bI rocyAapcTBa,
nognuncasLuve ee, obecneyumBani «yCTaHOBKY M 3KCNyaTaLUIo HaAEeXHbIX, TMBKUX
TeneKoOMMYHNKaLVNOHHbIX pecypcoB, KOTopble 6yAyT NCNOAb30BaTbCA OpraHn3aLmnamu,
3aHNMaLWMMNCA OKa3aHUeM ryMaHUTapHOW NOMOLLM N coaeAcTBUS». B peanbHoM
BbIpa)keHNW, ec/in Ype3BblYaiHOE NONOXKEHWE 6bI10 06BABNEHO B CTPaHE, KOTOpast
patuduumpoBana KOHBEHLWIO, N CTpaHa NpuHsAAa nomolb OpraHmnsaumn O6beaNHEHHbIX
Hauwnii, To ykasaHHasa cTpaHa He MOXKeT NPensaTCTBOBaTh NCMNO/b30BaHMIO
TeNneKoMMYHNKaLNOHHOro 060pyA0BaHUsA ANS NOAAEPXXKN N'YMAHNTAPHOA NOMOLLA.

CnesyeT oTMETUTb, YTO lOpUANYECKME 06513aTeNbCTBA MO NPefoCTaBAeHNIO CBO6OAHOIO
[0CTYyNa K TeNeKOMMYHUKALMUSIM PacnpoCTPaHAITCSA TONbKO Ha rocyAapcTBa-y/ieHbl, KOTOpble
NOJIHOCTbIO paTndULMpoBan KoHBeHLMIO. Ha MOMEHT NOArOTOBKM HACTOSILLEro PyKOBOACTBA
Nk 49 rocyapcTB-4YEHOB MOMHOCTLI0 paTudmuvpoBanu KoHBeHumo Tamnepe, a ewe 31
rocyAapcTBo COrnacunocb patudmumpoBaTh ee B 6yayLem. MHorve U3 cTpaH, B KOTOPbIX B
HacTosiLLee BpeMsi AeACTBYIOT 'yMaHUTapHble OpraHM3auum, He Bbipasuam Kakoro-nnm6o
06s13aTeNnbCTBa NOAMNUCATbL KOHBEHLMIO, N JaXke rocyAapcTBa, patudnuymposasLumne
KOHBEHLMIO, MOTYT HaTN KOHKPETHbIE NMPUYMHBI A MPENSTCTBOBAaHWS UM 0TKasa B JOCTyne
K TeNeKOMMYHUKALMOHHBIM yCayram ryMaHUTapHbIM opraHm3sauusm. Mpexae uem
NMNOpPTMPOBaTb 060pyA0BaHNE CBA3M B CTPaHY, 'YMaHUTapHble OpraHM3aunmy JOMKHbI
NPOKOHCY/IbTUPOBATLCA C MECTHLIMWU OpraHamMu BacTy, TaMOXeEHHbIMY 6pokepamMun 1
APYTMIMU TYMaHUTapHbIMY PpaboTHUKaMM Ha MeCTax, YTOo6bl MOHSTb, KaKvie OrpaHnyeHus



MOFyT AeNCTBOBATb.

C nonHbIM TekcToM KOHBeHUMY Tamnepe MOXHO 03HaKOMUTLCA HauCnaHCKOM, GpaHLLy3CKOM,
AHIIMACKOM U apabCKOM sA3bIKaX.

KomnbloTepHble ceTu

MoTpe6HOCTY B KOMMBIOTEPHBIX CETSAX 0pUrCca UV KOMMEKCa 3HAUNTE/IbHO 3aBUCAT OT
6r0KeTa, pa3Mepa, MOLLHOCTY U 06LLMX OnepaTUBHbIX MOTPEBGHOCTEV opraHmM3aLmu.
OpraHuzaumam cregyeT N3y4nTb BO3MOXHOCTb HaliMa cneumannanpoBaHHoro UT 1 ceTeBoro
nepcoHana Assa noaAepXKn HacTPOMKM 0GUCHBIX N NOJ0PUCHBIX CeTelA.

HacTpoiika opucoB/KoMNIeKcoB

B 60/1bLUMHCTBE C/ly4aeB B NOJIEBbIX YC/I0BUSX UCMO/b3YETCA HECKOLKO BUAOB OPUCHOTO
ceTeBOro o6opyaoBaHus. Clofa MOXeT BXOANUTL:

MoaxloueHme K BHELUHEMY MHTEepPHeT-NpoBaiigepy - Nojk/io4eHne K BHELLHEMY UHTepHeT-
npo.arigepy (ISP) MoxeT ocyLLecTBAATLCA B BUAE CNyTHUKOBOro HTepHeTa, TenepoHHON
JNINHAN NN KaKo-nn6o apyroii $opMbl BbiAeI€HHOI0o NOAK/IUYEHMSA K CeTU, MOATBEPXKAEHHON
WHTepHeT-npoBaligepom.

Mopaem - MogeMbl NPUHMMAKOT CUTHasbI, MOCTyNatoLwme oT MUHTEepHeT-NPoBaiAepos, U
npeo6pasyoT NX B NPUroAHbIe 451 UCNOJIb30BaHWSA CUMHa/bl MO AOMALUHUM UK OGUCHBIM
ceTaMm. MoZeMbl TakXKe Coep>kaT Noib30BaTe/bCKYH MHGOPMAaLMIO, KOTopast UCMOJIb3yeTCs
ANS UAEHTUNOVIKALMW, OTCNIEXMBAHUSA U MOHUTOPUHIa Tpadurka B Lensix 6e30MacHoCTY 1
BblCTaB/eHUs cueToB. be3 Mogema no6oe gomaluHee nan ceTeBoe obopyaoBaHue byaeTt
Hecnoco6Ho NoaAepX1BaTh CBSI3b C BHELUHUMUY CETAMMU.

MapupyTu1saTop - 370 yCTPOICTBO, KOTOPOe pa3jensieT 1 ynpasaseT UHTepHeT-TpadpmKom,
NO3BOJIAS1 HECKO/ILKUM BblYNC/INTENbHBLIM YCTPOCTBAM NMMETb CBOWV COBCTBEHHbIE
yHuKanbHble IP-agpeca n MAC-agpeca 1 ofHOBpeMeHHO 06MeHMBAaTbCSA AaHHBIMU C
WNHTepHeTOM U1 ApYr C ApYrom rno ceTn. MapLupyT13aTopbl UMeT pasinyHble KOHGUrypaLmm
1 dyHKUMKN. HeKoTopble MapLLUpYTU3aTopbl MOTYT OTC/IEXUBATbL U KOHTPOAMPOBaTb Tpapuk B
NIOKaNbHOW ceTun, a Apyrne nmerT BO3MOXHOCTb NogkatoueHus K Wi-Fi. Tun ncnonbsyemoro
MapLupyTu3aTopa 6yAeT 3aBMCeTb OT 3KCMIyaTaLMOHHbIX NOTpe6HOoCTel.

Me)xceTeBoiA 3KpaH - 3T0 Nt060e YCTPOICTBO, KOTOPOE CreLranbHO OTCIEXMBAET U
GUNBTPYET NHTEPHET-COAEPXKMMOE, MOCTYNaoLLEee U3 BHELLHMX ceTeld. MeXceTeBble IKpaHbl
nonesHbl AN NPeAoTBPALLEHUS BPELOHOCHOIO NPOrpaMMHOro o6ecneyeHus, cy4aiHoro
HeCaHKLMOHMPOBAHHOIO BTOPXXEHUS B CETU AN Aaxke ANst 6/1I0KMPOBKM COAEPXKMMOrO, He
paspeLueHHoro NT-noanTrnkol oTAeNbHbIX OpraHm3aLmii. B ynpoLLeHHbIX CeTX MeXceTeBble
3KpaHbl YacTo 06bEAVHAOTCA C MOAEMAMW MU MapLUpyTU3aTopaMu, NpU 3TOM pacLUMpPeHHbIe
CeT! MOryT MMeTb aBTOHOMHbIE MeXCeTeBble IKPaHbl, KOTOPble MMEIT pa3inNUHbIe
MPOTOKO/bI ANSi Pa3HbIX NoNb30BaTes1el cepBuca.

KoMmmyTaTop - ceTeBoli KOMMYyTaTop NpeAcTaBnsieT co60ii ycoBepLUEHCTBOBaHHYO popMy
MapLUpyTM3aTopa: OH KOHTPOAUPYET U pacnpeaenseT VIHTepHeT MeXAy HECKONbKMMU
ceTeBbIMM YCTPOMCTBAMM, OAHAKO KOMMYTaTOPbl CNOCO6HbI OCYLLLECTBAATL AeTaNbHbIiA
MOHUTOPVIHI U KOHTPOJIb BMJIOTb A0 YPOBHS OTAENbHbIX YCTPOICTB. KOMMyTaTopbl Takxke
ncnonb3yoTcs AN GUAbLTPaLUK, 610KMPOBKA U 3aLlUTbl BHYTPEHHUX CeTel, aHaNorm4Ho
MeXCeTeBbIM 3KpaHaM, 3aLlMLLAOLLMM OT BHELLHMWX Yrpos.


https://log.logcluster.org/sites/default/files/2022-07/Tampere%20Convention.pdf
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CepBep - 3T0 KOMMNbIOTEPbI, MOIHOCTBIO NPeAHa3HaYeHHbIe A5 XPaHEHNS N COBMECTHOrO
ncnonb3oBaHUs paiinos B ceTu. CepBepbl MOTYT 6bITb TaKVUMU Xe NPOCTbIMU, KakK OOblYHbIE
HaCToJIbHble KOMMbIOTEPbI, I TAKMMU Xe COXHBIMU, Kak 6onbLUne cneumann3vpoBaHHble
BblUNCINTENbHBIE YCTPOICTBA, NpeabABasioL e ocobkle TpeboBaHMA K ycTaHOBKe. B
nocnejHue roibl MHOrMe opraHMsaLmm Hayaam UCNoib30BaTb «BHELLHNE» CepBepPbl, Ha
KOTOPbIX XPaHATCA 1 YNpaBAsaoTca panibl U JaHHbIE N3 MECTOMON0XEHWIA, PacnosioXXeHHbIX
3a npegenamu opucos, HOrAa B Apyroii cTpaHe. CepBepbl BHe MOMELLLEHNI T — BMNOHe
npuemaemMble peLLeHUs, 0HaKo, eCav Nosib30BaTe/NIn cepBepa MMeloT HecTabuabHoe
nogksitoveHmne K VIHTepHeTy, N10KanN30BaHHbIN cepBep MOXeT 6bITb NpeAnoyTuTesbHee.
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OnepavuvoHHasa 6e30nacHOCTb

TpeboBaHMs K 3KCMTyaTaLMOHHO 6€30MacHOCTY KaXKA0W U3 TOKaNbHbIX CeTel AOKHbI
COOTBETCTBOBAaTb OCHOBHbLIM MpaBuaaMm.

KoHTponb locTyna - T0/1bKO YNOJIHOMOYEHHbIE INLA AO/KHBI UMEeTb AOCTYN K CeTAM 1
BbIUNCAUNTENBHBIM yCTPOMCTBaM. Bce kKoMnbloTepbl A0/KHbI 6bITh 3aLLMLLEHbI NaponeMm, a ANs
MapLipyTm3aTopoB Wi-Fi Takoke A0MKHbI TPe60BaTLCSA yYeTHble AaHHble. HekoTopble ceTn
npeAoCTaBNSOT BPpEMEeHHbI/i rocTEBOI A0CTYM, O4HAKO NOTPE6HOCTU B cneumanbHbIX
HacTpolikax BapbMPYIOTCA B 3aBMCUMOCTM OT ONepaLMioOHHON cpejpl.

BpeAoHOCHOE NporpamMmmHoe o6ecreyeHme - Bce BblUMCANTE/IbHbIE YCTPOICTBA B CETAX
JAOMDKHBI UMeTb TY UK UHY GOpMy aHTUBMPYCHOIO NPOrpaMMHOro obecreyeHus, a
onepauyioHHbIE CUCTEMbI BCErga A0/KHbI 6bITb 06HOBMEHbl. OpraHmsauvisim cnegyet
paccMoTpeTb BO3MOXHOCTb YCTAHOBKM MEXCeTEBbIX 3KPaHOB 1/UN KOMMYTATOPOB C
ynpaefsieMbIMU HAaCTPOKaMU, YTOBbI Tak)Ke COKPaTUTb MOMNbITKA BTOPXKEHUS UV Nepeaun
BPeAOHOCHOro NporpaMmMHoro obecneyeHms.

MonuTtuka B o6nacTm UT - opraHmsaumnsm cnegyet paspabatbiBaTb 1 PacnpocTpaHaTb
BHYTPEHHIOI0 NOANTUKY B o6nactu UT cpeam Bcex COTPYAHMKOB 1 Nosib3oBaTenel ceTu.
MonuTtukm B o6nact UT foNKHBI BKAKOYaTh NpaBu/ia U NONOXKEHWS O TOM, YTO cUMTaeTCs
nprvieMnemMbIM NoBeAeHMEM, KAaKOBbI NMPaBMJIa UCMNOJIb30BaHWA Pa3/INYHbIX TUMOB
060pyAI0BaHMs, N YCTaHABNINBATb PYKOBOASLLME NPUHLMMBI B C/lyYae HeCOBNoAeHMS.

Ha3eMHble coegnHeHUA


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

B Mupe ¢ NOCTOSIHHO pa3BUBAKLLVMUCA TEXHONOTNSAMU BCe 6onee AOCTYMHbIMW CTAHOBATCA
TenedoHusa n NHTepHeT, NpegocTaBAsieMble HA MECTHOM YpOoBHe. JlokanbHO npegocTaBasieMast
ycyra 34ecb Ha3blBaeTcs yC/yro, NpesocTaBasieMoii CTOPOHaMU U A1 CTOPOH B CTpaHax
pearvpoBaHus, Kak NPaBuI0, MECTHbIMU KOMMAaHUAMU, KOTOPbIe MOTYT U He MOTYT
pa6oTaTb B APYruX CTpaHax.

Hapa3op v BMeLWlaTenbCTBO

MecTHas TenedpoHms n HTepHeT MOryT okasaTbCs AelueBne 1 6bicTpee, YeM Ntoboe gpyroe
peLueHune, N NCNOob30BaHWE MECTHbIX YCYr NOOLLPSAETCS TaMm, rje 3To 6e30nacHo 1 JOCTYMNHO.
F'ymaHnTapHble opraHu3aumu, JeicTeyroLme B pa3INYHbIX KOHTEKCTax, BCcerja Ao/KHbI
UMeTb B BUAY, YTO MeCTHble NOCTaBLLMKM FrOSI0COBOM CBA3WN N JaHHbIX BCerga AeicTByioT B
COOTBETCTBMU C MOTHOMOYMAMUN 1 OFPaHNYEHNSAMUN HaLMOHaIbHbIX OPraHoOB BAACTU U
HOPMaTMBHbIX TpeboBaHMWIA.

MHorve onepaTtopbl TefiepOHHO CBSA3M 1 NpoBaligepbl MHTEPHET-YCyr 06513aHbI
OCyLLeCcTBAATbL HaboAeHME 38 HEKOTOPLIMM U BCEMU NONb30BaTeNsIMM CBOUX yCAyr. B
HEeKOTOpPbIX C/Ty4asnX TeNeKOMMYHUKALNOHHbIE KOMNAaHMMN YaCTUUYHO VAW MOSHOCTbIO
NnpuHaanexaTt NPaBUTeNbCTBAM N MOTYT 6bITb BbINOMHATE GYHKLNW FrOCyAapCcTBEHHON
pa3BeabiBaTeNIbHOW CUCTEMbI UK anmnapaToB 6e30MacHOCTY. B 3KcTpeManbHbIX CUTyaLUsX
TenedpoHHan N MHTEPHET-CBA3b MOXET 6bITb OTK/IIOUYEHA UM 3anpeLLeHa Ko4YeBbIM MLaMm,
OpraH13aumsaM Uan Bcem Mosib30BaTeNsiM YCyr cpasy 13-3a onaceHunii no nosoay
KoHbNVKTa, NoNNTUYECcKNX 6ecnopsaKoB UKW APYrMX BOMNPOCOB, CBA3aHHbLIX C 6€30MacHOCTbIO.

l'yMaHVTapHblE OpraHn3aLmmn, NCnosb3yoLne NpesocTaBasieMble HA MECTHOM YPOBHE YCyr
ro/I0COBOW CBA3M WU NepeAayn AaHHbIX, A0/KHbI BCEraa NCXoANTb U3 TOTO, YTO MX
AeATeNbHOCTb MOXET NOABEPrHYTbCS HAA30PY UM OTC/IeXMBATLCA B l060e Bpems, 1
o6ecneynTb pesepBHble CUCTEMbI CBSI3M Ha Cy4ali OTKIOYEeHUs IHTepHeTa Uan ronocoBoli
CBSI3M MO KaKo-1160 npuymHe. HekoTopble NPaBUTENbCTBA XXECTKO OrpaHNUNBaT
NCNoNb30BaHNeE BHELLHUX AV He3aBUCUMbIX CPeACTB CBSI3U, TakMX Kak pagmo nam
CMYTHMKOBAs CBfA3b, YTO OrPaHNYNBAET BO3MOXHOCTU 06ecneyeHmns pe3epBHbIX CPeACcTB
CBSI31, KOTOPbIE MOTYT BapbMPOBaTbCSt OT MUCCUMU K MUCCUN.

Mob6unbHblie Tene¢poHsl / faHHble

Mcnonb3oBaHme MOBU/IbHBLIX TenedhOHOB N MOBU/IbHBIX AaHHbIX 6bICTPO CTAHOBUTCSA
NoBCEMECTHbIM BO BCEM MUpe. BONbLIVHCTBO Ntofel 3HakoMbl C pPerynsipHbIM
NCNoNb30BaHNEM MOBU/bHBIX TeNePOHOB U JaHHbIX, MPU 3TOM CyLLIeCTBYET HECKOJIbKO
acrneKkToB, 0 KOTOPbIX C/ieAyeT 3HaTb.

OnepaTtopbi/npoBaiiaepbl 6ecnpoBoaHON CBA3N

MpoBarigepbl 6€cNpoBOAHON CBA3M 1 6eCNPOBOAHbIX YCYr — 3TO KOMMAaHUW, KOTopble
HanpsiMyo B3aMMOAENCTBYIOT C KNIMeHTaMU1 A1l NpeAoCTaB/eHNs ycyr 6ecnpoBOAHOIA
MO6UNbHOW CBA3U. BecnpoBoAHOM onepaTop YacTo ABASETCA TOV ke KoMMNaHuel, koTopas
onjiauMBaeT yCTaHOBKY 6eCnpoBOAHO CeTU, O4HAKO YacTo NpoBaligepbl apeHAayoT nnu 6epyT
B JIU3MHT NONOCY NPONYCKaHWUS Y BbILLIEK COTOBOI CBA3M APYTMX KOMMNAHWA, YTO6bI YBETNYNTD
CBOVi OXBaT.

OnepaTtop 6ecrnpoBOAHON CBA3U, YUpPeXAEHHbI B 1H0601 KOHKPETHOM CTpaHe, MMeeT TeCHble
CBSA3W C peryavpyoLwmmm opraHaMmu, AeCTBYOLLMMIY B pamMKax HaLMOHaIbHbIX 3aKOHOB 1
orpaHM4YeHunii Ha NpegocTaBneHne 6ecnpoBOHOI CBA3W. B CBA3M € TeM, UTO B KaXKA0l cTpaHe



MOTYT CyLL,eCTBOBaTb He3HaUNTe/IbHbIe Pa3INYUA B PeryinpoBaHnUm 6ecnpoBOAHO CBA3N NN
ee 1Crnonb30BaHNK, 06YC/I0BAEHHbIE UCTOPUYECKMU NNV GUHAHCOBLIMU NPUYMHAMW,
cneuunduka ycnyr, npeAocTaBiseMbIiX B KaXA0W CTpaHe, MOXeT He3Ha4YnTe/IbHO OTINYaTLCA.
Kax<ablli onepaTop 6ecnpoBofHOI CBA3WN B CTPaHe byAeT BellaTb Ha HEMHOMO pa3HbIX
yacToTax, UTobbl 06ecneunTb HaMeHbLUVEe NOMeXU A CBOUX NHANBUAYaNbHbIX CUTHA/OB.
KOHKpeTHble «<MHCTPYKLUMKN», coobLiatoLmne TenedpoHy, Ha Kakol MMEeHHO YacToTe roBOpUTb,
noctynatT oT SIM-kapThl, NpeAocTaBNeHHOW onepaTopoM CBA3W.

OnepaTtop Mo6unbHO BUpTyanbHoi ceTu cBasmn (MVNO)

B nocnepHme rogbl HabnogaeTcs pocT Yncna Tak Ha3biBaeMbIX OrepaTopoB MO6UILHOMN
BUpTyanbHol cetn cBa3m (MVNO — ot aHrn. Mobile Virtual Network Operator). MVNO — 310
MO6UNbHbIe NMpoBalijepbl, KOTOpble PaKTUUECKN He BIAAEOT NN He YNPaBAAIT Kako-nm6o
cob6CTBEHHOI ceTeBOW MHPPACTPYKTYPOI, a ABASKOTCA NO CYTU KOMMaHNSAMW, KOTopble
npeAoCcTaBASAOT YCyrn ApyrMm npoBanaepam.

Mogenbs MVNO mMoxeT nokasaTbCa anoruyHom: Nn1aTtuTb KOMMaHUM, KOTOpas 3aTeM NAaTUT
APYrovi KOMNaHuM — NpeaCcTaBAsAETCs, YTO Takas Mojesnb BCeraa Ao/kHa 6biTb AopoXxe.
OpHako mogens MVNO vmeeT ceou npenmyiectsa: MVNO MoryT nokynaTtb yciyru B
HeCKOIbKUX CeTaX, BKKoYas MexayHapoaHble ceTn, HO NpW 3TOM NPOoA0/IKaTb NpeAoCcTaBNATb
nonb3oBaTtenaMm eauiHyto becnepeboiiHyto ycnyry. MVNO Takxke MOryT NoKynaTb Nosiocy
nponyckaHna 1 3¢upHoOe BpeMsi ONTOM Yy ApYrX KpYmnHbIX OnepaTopoB 1 NpojaBaTb
Heb60/bLUME YAaCTV HeCKOJ/IbKUM CTOPOHAaM, KOTOpbIe He XKenakT UAN He B COCTOSAHUU NIaTUTb
3a TpagLUMOHHbIE KPYMHbIe NakeTbl YCayr.

becnpoBofHble NPOTOKOJibl

Havn6onee Wnpoko pacnpocTpaHeHHbIN NPOTOKOA 6€CNpOBOAHO CBA3U ANA
MO6UNbHBIX TenepoHoB. GSM 6bin pa3paboTaH EBponericknm MHCTUTYTOM

Frno6anbHan

cncrema CTaHAAPTOB 3/1eKTPOCBSA3M B KauecTBe MeToAa paboThbl CO CTaHAApTamMu BO
MOGWILHOG MHOTIMX cTpaHax EBponbl 1 ¢ Tex Nop cTan CTaHAAPTOM ANsl 60NbLUVMHCTBA CTPaH
cBs3m (GSM) BO BCEM MUpe.

GSM nerue Bcero naeHTudunumpyeTca nocpeacTsom SIM-kapT.

Bonee cTapblii U MeHee pacnpoCTPaHeHHbIV NPOTOKON 6eCnpoBOAHO CBA3MN,
BrepBble CO3JaHHbIV A0 N306peTeHNsi COBPEMEHHOIO MO6UNLHOMO TenedoHa.
CDMA (ot aHrn. Code-division multiple access) coctaBnset meHee 10%
rno6anbHoi MO6UNbHOW CBSA3W.

MHO)XeCTBeHHbIN

AocTyn ¢
KOAOBbLIM CDMA-TenedoHbI He Ncnonb3yloT SIM-KapTkl B KauecTBe cnoco6a
PasAENeHneM 4. nioueHns TenedoHa K onepaTopy, oaHako MHorve CDMA-TenedoHbi
KaHanos (CDMA)

nmeroT cnoTbl ang SIM-kapT ans ncnonb3oBaHua GSM. TenepoHbl CDMA
JO0/DKHBI 6bITh HEMoCpeACTBEHHO 3anNporpaMmMmpoBaHbl A CBA3U C CeTbIo
onepaTtopa MobWJIbHOI CBA3K, 1 YacTo TenepoHbl CDMA moryT
NCMNonb30BaThbCA TOLKO /1 OAHOrO NpoBalijepa.

GSM cTan JOMVHMPYIOLWMM CTaHAapTOM BO BCeM MUpe. Ha 3ape KOMMep4ecKori COTOBOW
CBSI3M onepaTopbl NpojaBany TefiepoHbl, paboTatoLme ToNIbKO Ha onpesesieHHOW YacToTe,
YTO CNOCO6CTBOBANO CHUXKEHNIO CTOMMOCTH, MOCKONbKY TenlepoHbl J0NXKHbI 661N UMeTb
TOJIbKO OANH KOMMNEKT aHTeHH. O HaKo 3TO NPMBOAMIO K OFPaHNYEHNIO NCNO/b30BaHMWA
TenedoHa oTAeNbHBIMY CETAMMW U NPENATCTBOBANO KOHKypeHLUMW. Fpynnbl 3awuThl Npas
noTpe6uTeneli N pocT NCMob30BaHWUS TeNlepOHOB HAa MEXAYHAPOAHbIX PbIHKaX No6yaAnnmn



npoAaBaTh TesiepOHbI, KOTOpble paboTatoT Ha BCEX MMERLLIMXCA YacToTax, AOCTYMHbIX Ha
MOMeHT npoun3sBoAacTBa. CoBpeMeHHble COTOBbIE TeslepOoHbI MOTyT paboTaTb B CaMbIX Pa3HbIX
ceTAX ONepaTopoB, a NosBAEHME KPYMHbIX YHMKaNbHbIX 6peHA0B 1 TenedpoHOB, NONYNSPHbIX
BO BCEM MUpe, TakXKe MoMoraeT NoAjepXunBaTb CTaHAAPTU3aLMIO NPOM3BOACTBA.

Jaxxe c TenepoHOM, CNOCO6HBLIM NOAAEPXNBATbL HECKOJIBKO YacToT, onepaTopbl BCe PaBHO
MHOrAa NpoAatoT 3a6/10KMpOBaHHbIe TenepoHbl — 3TO O3HaYaeT, YTo TenedoH
3anporpaMMmMpoBaH Ha PaboTy TONbLKO B AAHHOI KOHKPETHO ceTu onepatopa. O6bIYHO 3TO
060CHOBbIBaETCA TEM, YTO OfnepaTop CBA3M, BO3MOXHO, Cy6CnaMpoBas CTOMMOCTb TenedpoHa
NS NoTpebuTens 1 Bo3MeLLaeT 3aTpaThl 3a CUET eXXeMeCcsaYHO niaThl 3a 06Cy>XMBaHMe.
MpakTrka 610KMpPOBKY TenepoHOB CTAHOBUTCA BCe MeHee MonyisapHOA, 04HaKo OHa BCe eLe
nMeeT MeCTo BO MHOTMX MecTax.

B HeKOTOpbIX KOHTEKCTax HeJ0CTaTOYHO NCNOb30BaTh OAHOMO onepaTopa Mo6UIbHOM CBA3N,
1 nosib30BaTeNn MOryT MnoXenaTb NCMNO/Ib30BaThb ABa UK 6osiee onepaTtopoB. MHorume
Mo6uNbHbIe TenedOoHbl MOCTaBASAIOTCA CO cIoTaMu Ans ABYX SIM-KapT uam MoryT gaxe nmeTb
BO3MOXHOCTb nogkroyeHus K cetam CDMA n GSM.

MprobpeTas MO6UNbHbIE TenedoHbl, FyMaHUTapHbIe OpraHN3aLMn AOKHbI YYUTbIBATb
cnegytoluee:

JomxeH nn 3ToT TenedoH paboTaTb B Apyrovi cTpaHe?

Hy>XHO N1 nogknyaTh 3TOT TenepoH K HECKOJIBKUM orepaTtopam?

Hy>xHO nn 6yaeT pa3bnokmpoBaTb TenepoH Nnm oH 6yaeT paboTaTb C 110601 ceTblo?
MimeeT nn 3TOT TenledOH BO3IMOXHOCTb paboTaTb B Tex 061acTsx, rae oH Heobxoanm?

MoxoneHnsa mobubHbIX TeNepoHoB

TexHonormu, cBA3aHHble C paboToN MOBUIBHOI CBA3W, PasfeneHbl Ha «NOKONEeHUA» U
COKpaLLleHHO 0603HauvarTCcA 6YKBOM «G». DTO YaCTO cokpallaeTcs eLle 6obLue J0 YMCNa,
uTO6bl YMEHbLUINTL NyTaHuuy, Hanpumep, 3G, 4G, 5G n 1. 4.

HeT oHOIi KOHKPETHOW TEXHOAOMMMW, KOTOPas COCTaB/ISIET «MOKOJIEHMEe», CKopee NoKosieHne
onpegenseTca psaAOM MUHMMabHBIX CTaHAAPTOB, BKAOYas LWndpoBaHMe roJiocoBoi CBA3M,
CKOPOCTb NMepeAayv AaHHbIX U ornpeAeneHHble cneundurkaumy ansa gnsaHa TenedoHa.
Kaxaoe HoBoe NokoJieHe MOBWJIbHO CBA3M CONPOBOXAAETCH HOBLIMIY MpOoLLeccopamm n
HOBOW aHTEHHOW TeXHONOrnei, KoTopble MOTYT BbiTb HECOBMECTUMbI C NpeAbiAYLLMN
nokosieHMAMMN. Takum 06pa3om, No Mepe NosiBAEHNS HOBbIX MOKOJIEHUNIA MOBU/TbHbIX
TenedpoHOB CTapble MOO6U/IbHbIE YCTPOMUCTBA, BEPOATHO, He byayT paboTaTb C HOBbIMM
ycnyramu.

Mo6wunbHble faHHblIe

NHTepHeT-cepBNC MOBWJIbHBIX OMepaToOpPOB CTas NOBCEMECTHLIM U efBa /I He 6onee BaXHbIM,
yem 06bIYHasA ronocoBas CBA3b. Te Xe orpaHNYeHVs Ha annapaTHoe obecneyeHue,
6ecnpoBOAHOV NPOTOKO/, MOKOMEHWS, 6/TIOKMPOBKY OMNepaTopoB 1 obLee NOKPbITHE MO-
npeXxHeMy NPUMeHSAITCSA K KOHKPETHbIM MO6UAbHBEIM NPUAoXKeHaM. Ecnv rymaHuTapHble
opraHmsaunuv NJaHMpYT NPUOGPeCcTN 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



TpaanuMoHHas Ha3eMHas CBA3b ABAETCA O4HNM U3 CTapeinX MeTO0B 3/1eKTPOHHOW CBA3N
M NOo-NpeXHeMy MCNob3yeTCcs B FyMaHUTapHbIX KOHTeKcTax. CTauMoHapHas rosiocoBas CBsisb
obecrneurBaeTCcs C NOMOLLbIO PU3NUECKON MHPPACTPYKTYpPbI, KaK NPaBuo, TenedpoHHbIX
NNHWIA, NepejatoLmx CUrHanbl Mo KPYNHbIM MeAHbIM NpoBoAaM. OTAesbHble AoMa 1 0DUCHI
NoAKNYaoTCA K TenedpoHHON ceTu Yepes pusmyeckoe NoaKAYeHne, 06bIYHO TpebytoLlee oT
TenedpoHHOro nposangepa npopeccnoHanbHOWM YCTaAHOBKN B TO AU MHON ¢opme. TenedoHbl
C BblieNeHHbIMN HOMepamu TeflepOHOB Ha3bIBAKOTCSA «BbleNeHHBIMUN ANHUAMUN».

BecnpoBogHasn CBsA3b 6LICTPO BbITECHSIET UCMO/Ib30BaHVe GU3NYECKNX CTaLNOHAPHbIX
TenepoHOB, 0CO6EHHO B F'yMaHMUTaPHbIX KOHTEKCTaX, rae dmsmnyeckas CTaumoHapHas
TenedoHHan CBA3b, BO3MOXHO, BOO6LLe HeAoCTynHa. CTaunoHapHble TenedoHbl Takxe
nogBep>XeHbl PU3NYECKUM NOBPEXAEHUSAM, N UX MOXET 6bITb CNOXHEE OTPEMOHTMPOBATb.
MHoruve areHTCTBa, BO3MOXHO, 3aX0THAT UCMOJIb30BaTh CTaLVIOHapHbIe TefniepOoHbl, MOTOMY UTO
OHW, BEPOSITHO, ELLEB/Ie N NpeAaraoT Creuviann3upoBaHHyo noaaepskky 6usHeca. Boibop B
MoNb3y CTaLMOHAPHOrO Bble/IeHHOro TefiepoHa 3aBUCUT OT KaXKAOro areHTCTBa, 04HaKo
pekoMeHayeTCcsl BCcerga UMeTb pe3epBHble CUCTEMbI CBS3U, YTO6bI M36eXaTb NpobiemM B
c/lydae OoTKJIIOUYEHNS OfHOM CUCTEMBbI.

MHTepHeT-CcepBUC

WHTepHeT-npoBaingep (ISP) — ato nto6oii noctaBmnk NHTepHeTa B 11060M popmaTe, OAHAKO
TepMuH ISP (ot aHrn. Internet Service Provider) 06b14HO TeCcHO cBsi3aH ¢ VIHTepHeTOM,
npeaocTaBAsieMbIiM Ha3eMHbIMY KOMAAHUAMW BHYTPU CTPaHbl. TpPagULMOHHO NHTEpPHeT-
nposaiigepbl NpeocTaBasanm 4octyn B IHTepHeT no TenepoHHbIM IMHUNAM, O4HAKO B
HacTosLLee BpeMS CyLLLeCTBYeT LUMPOKMWIA CNEKTP pas/INYHbIX METOA0B NpejocTaB/ieHns
Joctyna B VIHTepHeT B $pMKCMPOBAHHOM MeCTOMOJIOXKEHUW, BKtoYas TenedoH, kabenb,
OMTOBOJIOKOHHbIV Kabenb 1 gaxke 6ecnpoBogHyto CBA3b. [0 Mepe pocTa NonyasipHOCTY
MOOWNBLHOW CBA3M, METOAbI N XapaKTep MHTePHEeT-yC/yr, NpejocTaBAseMbiX NpoBaigepamu,
Hayann cMeLwnBaTbCs C ApYyrumMm Gopmamm MO6UIBHOI CBA3U.

rno6anbHas NHPpacTpykTypa MIHTepHeTa Ype3Bbl4aiHO COXHA W MOCTOSIHHO pa3BMBaeTcs. B
CaMOM LLUVMPOKOM CMbIC/1€ MECTHbIe NOCTaBLUMKW ycnyr VIHTepHeTa ciyXaT CBA3YOLWMM 3BEHOM
MeXzay ycnyramm 1 KOHTEHTOM, pa3MeLLeHHbIMU F1aBHbIM 06pa3oM 3a npejeniamum CTpaHbl
ocyLLecTBNeHUA AesiTeNbHOCTU. ObLyme KOHLENUMN NpesocTaBleHNa MHTEPHEeT-YCyr:

IP-agpec - kaxaoe BblUNCIUTENIbHOE YCTPOKCTBO, MOAK/IIOUEHHOE K VIHTepHeTy, MMeeT Tak
Ha3biBaeMbIli IP-agpec, cokpawieHHo oT aHr. Internet Protocol Address.

Be6-cepBepbl -Be6-cepBUCHI, TAKNE KaK BE6-CaliTbl N MPUNOXEHNSA, Pa3MeLLLAOTCA Ha KPYMHbIX
cepBepax — KOMMbIOTepax, KOTOpble XPaHAT AaHHble 1 OTBEYAlOT Ha MNOCTyNatLLme 3anpochl.
CepBepbl nMmetoT IP-agpeca, Kak U NepcoHanbHble KOMMNbloTepbl. CepBepbl BE6-XOCTUHIa MOTYT
HaxoAMTbCA N He HaX0AMTbCSA B TO Xe CTpaHe, YTo 1 INL0, CMOoJIb3YHoLLiee CEPBIC,
pa3MeLLlaemblii Ha cepBepe. MHOrve KpymnHble KOMNAaHUK Havanu pasmeLlaTb 6onbLloe
KO/INYeCTBO yCyr B OAHOM MUAN HECKONIbKUX MECTOMOJIOXKEHUSAX N0 BCEMY MUPY.

URL-agpec - nms Beb-caiita (npumep: www.logcluster.org) onpeaensercs kak
YHUOULMPOBaHHbLIN yKa3aTenb pecypcoB (URL-agpeca). URL-agpeca — 370 TO, UTO
60NbLUMHCTBO Nto4el 06bI4YHO MOHVMAIOT KakK agpeca Be6-camlToB.

DNS - cneumanmsnpoBaHHble cepBepsbl, Ha3biBaemble DNS-cepsepamu (Domain Name Servers)
— 3TO0 cepBepbl, KOTOpble cofep>KaT KoY K Mpeobpa3oBaHMIO TOro, YTo Mbl 3HaeM kak URL-
ajpeca, B yHMKanbHble IP-agpeca yaaneHHbIX cepepoB. DNS-cepBepbl MOTyT Kak
KOHTPONMPOBAaTbCA, TaK N He KOHTPOAMPOBATLCA NHTEePHET-NpoBalijepamMm B onpesesieHHOM


https://logcluster.org/

CTpaHe.

MecTHble MHTepHeT-NpoBaAepbl UMeT CTUMY/bI UIN CAepP>KNBAtOLLINE MHCTPYMEHTbI ANs
npuopuTesaunmn nam 6J10KMpoBaHMs onpegeneHHoro Tpapurka. MHorve MecTHble 3aKOHbI
3anpeLlaroT onpegesieHHble BUAbI KOHTEHTAa MO KyJbTYPHbLIM WAV NOJINTUYECKM
coobpaxeHussiM. Kpome Toro, cnaboe mecTHoe peryanpoBaHue MoXeT NpUBecTu K TOMy, UYTo
YacTHble NHTepHeT-NpoBalijepbl byayT oTAaBaTh NpeanoyYTeHne O4HUM KOMMaHMAM NN
ycnyram nepeg ApyrmMun, UCKAIOUNTENIbHO B pe3y/ibTaTe CroBopa MM aHTUKOHKYPEHTHOV
NpakTKu. MHTepHeT-npoBaaepbl MMeT BO3MOXHOCTb JOBOJIbHO N1erko puabTpoBaTb UK
6n10kMpoBaTb Be6-caliTbl, 0OCO6EHHO eC/i OHU YNPAaB/AT CBOUMM CO6CTBEHHbIMM DNS-
cepsepamu.

becnpoBogHan cBA3b

3HauMTeNnbHas 1 pacTyLLas 4acTb KOMMYHUKALMOHHbIX TEXHONOTNIA CTAHOBUTCS
6ecnpoBogHoIA. Mo Mepe Toro Kak Bce 6onbLue 1 60/blUe NPOLECcCoB CTaHOBATCS
6ecnpoBOAHbLIMU, CTOXKHEE CTAHOBUTCSI OKPYXKaKOLLLAs UX MHPPACTPYKTypa. MoHMMaHMe 0CHOB
6ecnpoBOAHOI CBA3WN CTAHOBUTCSA BaXKHbIM NIl CPEHEero nosib3oBaTens.

DNeKTPOMarHUTHoe usnydyeHuve

Bce ¢popMbl 6ecnpoBOAHO CBA3M 3aBUCAT OT TOrO, YTO M3BECTHO KaK «3/1eKTPOMarHMTHoe
n3nydeHme». N1eKTPOMarHUTHOE n3JjlydeHre OTHOCUTCSA K BOJIHAM SHepruu B
3NeKTPOMarHNTHOM none, KOTopble HecyT (MHOrAa NCMNOoJb3YyeTca TEPMUH «PaCciPOCTPaHSAIOT»)
3/1eKTPOMAarHUTHYIO 3HEPruto N3ayyeHns B TpeXMepHOM NPoCTpaHCTBe. XOTa TepMUH
«paAnaumnsa» nMeeT HeraTMBHY KOHHOTALMIO B 06bIYHOM ynoTpebsieHnm, B AAHHOM
KOHTEeKCTe 3TOT TePMMH NPOCTO NoApasyMeBaeT, UTO OAHOTOUEYHbIA UCTOYHUK BblaenseT —
VNN «N3ydaeT» — SHepruo. dNeKTPoMarHMTHoe nsnyyeHne He 0ba3aTeslbHO BpeAHO AN
yenoseka, OiHaKo Ha ornpeAeneHHbIX YacTOTaX U B HEKOTOPbIX KOANYECTBaX OHO MOXeT
npeAcTaBATb OMNAacHOCTb.

Ha6ntogateny BoCnpMHUMAIOT 31€KTPOMarHNTHOE N3NyYeHre B pasinyHblx dopmMaTtax; Kak
PaAvioBOJIHbI, TaK N CBETOBbIE BOJIHbI ABASOTCA GOPMaMU 3/1eKTPOMArHUTHOIO N3NTyYeHus,
OHV NPOCTO NMEIOT pa3Hble AJIVHbI BOJIH U MONAAatoT B pa3Hble YacTu CrekTpa.

Budumelii ceem Paduoeonts:
10° nm 10°% nm T nm 10° nm 10 nm Tm 10°m
| | | | | | |
| | | | | | | | | | |
10%*Hz 10%2Hz 10*°Hz 10™Hz 10'®Hz J/ 102 Hz 1002 Hz 108 Hz 10°Hz 10*Hz 102 Hz

B Bakyyme BCe 31eKTPOMarHUTHOE N3yYeHne PacnpoCTPaAHAETCS C O4MHAKOBOM CKOPOCTbIO —
CKOpOCTbIO cBeTa. Mo Mepe Toro Kak 3/1eKTPOMarHUTHbIE BOJIHbI MPOXOAAT Yepes pas/inyHble
BELLeCTBa, X CKOPOCTb /UM CNOCOBHOCTL K Nepejave HAUNMHAET MEHSATLCSA B 3aBUCUMOCTU
OT CBOWCTB $131MY€ECKOro BELECTBA U ANIVHbI BOJIHbI CAMOTO 3/IEKTPOMAarHUTHOTO M31yYeHUs.



Hanpumep, 1 cBeT, U PajN0BOJIHbI CNOCOBHbLI MPOXOANTL Yepes 3eMHYH aTMocdepy, B TO
BpeMsl Kak Yepes CTeHbl 34aHNs1 MOTYT MPOXOAUTL TOJIbKO PaAVOBOJIHbI, MOCKOJIbKY CBET
OoTpa)kaeTcsl OT TBepAbIX KOHCTPYKLUMIA. B nto60ii cnTyaumu, Korga snekTpoMarHuTHoe
n3nyyeHve B3aMMOAeNCTByeT C 110601 popMoii BeLLecTBa, N31y4veHne Bcerga Tepsiet, no
KpaliHel Mepe, YacTb CBOEN CUJbI, MOCKO/IbKY 31€KTPOMarHUTHbIE BOJIHbI B3aMOAENCTBYHOT C
MoJsieKynamMmu caMmoro ¢pr3n4eckoro BeLLecTBa.

AnvHa BOJIHbI U YacToTa

B 31€KTpOMarHNTHOM U3/Tly4YeHUN CyLLeCcTBYeT NpsaMas 3aBUCUMOCTb MeXAy dHeprmen,

AJTMHOW BOJIHbI M YaCcTOTOW. Yem KopoUe A/IHA BOJIHbI, TEM KOpPO4e Nepuog Mexay nmkamu
[ABYX BOJIH. [10CKONbKY BCe 3/IeKTPOMArHUTHOE U3yYeHre pacnpoCcTpaHaeTcs C OANHaKOBOM
CKOPOCTLIO, MO Mepe yMeHbLUEHUA A/IMHbI BO/IHbI OTHOCUTE/IbHAs YacTOTa BOJIHbI
yBe/INUMBAETCH, TaK Kak nepmoa Mmexxay nmkamm AByX BOJIH CTaHOBUTCS Kopoue. [1o mepe
YyBeJINUEHMNS YacToThbl 3a TOT XKe Nepunoj BpemMeHn nepegaeTtcs 60/blue SHEPrum, YTO O3HaYaeT,
uTO 60/1€€ KOPOTKME A/INHbI BOJIH C 60/1€e BbICOKMMW YacToTaMu npeacTasnstotcs 6onee
HacbILWEHHbIMW SHeprvei Npu npmemMe B OTHOCUTE/IbHO BbIFOA4HOW TOUKe.

KopoTkue BO/HbI [ANVIHHbIE BOJIHbI
4
10% 10" 10'° 10" 10*? 10° 10"
¢
Bbicokas yacrtoTa (I'y) Huskasa yacroTa (I'y)

Pa3smep/KOHCTPYKLMA QaHTEHHbI

MockonbKy cyLlecTByeT NpsiMas 3aBUCMMOCTb MeXAY AIMHO BOJHbI, YaCTOTOW BOJIHbI U
3Heprve BoJIHbI, CyLLEeCTBYET TakxKe NPSiMas Koppensiums Mexay A/IMHOWN BO/IHbI 1 pa3MepoMm
Heo6XoAVMOli aHTeHHbI ANA Nepegayn/nprvema curHana. NpakTMyecky 3To 03HaYaeT, YTo YeMm
BblLLIe YACTOTa CUTHaNa, TEM MeHbLUE JO/KHA 6bITb MPMHUMAOLLAA aHTEHHa, U3 Yero cnegyerT,
YTO ANS PAANOBOJTH HU3KOW YacToThbl Nepesayn NoTpebyoTca aHTeHHbl 3HAUNTENbHO
6onbluero pasmepa. Ans ryMaHUTapHbIX OpraHnsauuii cyLecTByOT peasibHble KOMMPOMMCChI
MeXzy NMoNe3HOCTbIO ONpese/IeHHOro Anana3oHa nepeaaym 1 Tem, Hackosibko 601bLLINM
MOXEeT 6bITb UX pagnonpueMHoe o6opysoBaHMe.

PacnpocTpaHeHue paguocurHana

CKOpOCTb pacrnpocTpaHeHWs onpejensieTcs Kak Bpems, Heo6xoAMmoe A5 TOro, YTo6bl OANH
3NleMeHT nepemMecTucs B Apyroii. CKOpoCTb pacnpocTpaHeHWs pajMocurHana B Bakyyme —
3TO CKOPOCTb CBETA, W Ha 3TY CKOPOCTb MOXHO MOBAUATL, NPOAAA Yepes pasNyHble
npo3payHble NAX NOoAyNpo3paYHble cpeabl.



Kpome Toro, NockonbKy pasiinyHble AAVNHbI BOJIH 31€KTPOMarHUTHOro U31yYeHnss NPoXoasaT
yepes N1o6YI0 NPO3pPaYUHYHo cpeay, CYLLeCcTBYIOT TOHKME N oYeHb crieuundunyeckme cnocobbl nNx
N3MeHeHNs AV B3aUMOJEeNCTBIUA C JaHHOV Cpefioi, KOTopble perynpyrTcs pasiMyHbIMy
dakTopamun. Korga peub nget 06 Ncnosib30BaHUN pagno- Uiv MUKPOBOJTHOBLIX CUTHaNoB B
atmocdepe 3eMnu, CyLLLeCTBYIOT peXXMMbl PacnpoCcTpaHeHWs, KOTOPbIe BANSAIOT Ha CBA3b.

PacnpocTpaHeHue JIMHNUY BU3NPOBaHUSA - O3HaYaeT, YTo PajNoCuUrHaabl MOTyT 6bITb
YCMeLHOo NPUHATLI N NepejaHbl TONIbKO B TOM C/lyyae, ec/in HeT KPYNHOro o6bLekTa,
6n10KMpytoLLero nyTe MeXxxay HAMU. PacnpocTpaHeHue IMHNW BU3MPOBaHUSA He O3Ha4vaeT, uTo
M nepeaaTyuk, N NPUEMHMUK AO/MKHbI UMeTb BO3MOXHOCTb pu3nyeckn BUAeTb ApYyr Agpyra —
HanpuMmep, CNYTHUK Ha opbuTe 3eM/IN — 1 He 03Ha4aeT TakXKe, YTO MeXay ABYMS 06beKkTaMu
AOJDKHO 6bITb MNOHOCTLIO OTKPbLITOE NPOCTPAHCTBO, HaNnpumep, paguoctaHuua OBY,
paboTatoLas BHYTPU KOHCTPYKLMW C pagMonpo3pavyHbiMy cTeHaMn. PacnpocTpaHeHme INHNU
NpPAMOV BUANMOCTU BaXXHO MOTOMY, UTO XO/IMbl, KPYMHbIe COOPY>XXEHUS U Jaxke KPUBU3HA
3eMu orpaHUYMBAOT PacCTOSAHME, Ha KOTOPOe MOXET pPacnpoCTPaHATbLCA CUTHa B Npeaenax
npsmMow Bugnmoctu. bonbwunHcteo yctporictes OBY (YKB)/YBY 1 MUKPOBO/THOBOW paAnoCBA3U
orpaHu4eHbl JaHHbIM NYTEM pacnpocTpaHeHUs.

PacnpocTpaHeHue 3eMHbIX BOJIH - PaiN0BOJIHbI MOTYT PacNpPOCTPaHATLCSA C UCNO/Ib30BaHNEM
TaK Ha3blBaeMbIX 3€MHbIX WX «NOBEPXHOCTHbIX BO/IH». PacnpocTpaHeHre 3eMHbIX BOJIH
BK/ItOYaeT B cebs paAnoBOJIHbI, ABUXXYLLMECS BAOJb MOBEPXHOCTM 3eMAN 1 OTpakatoLmecs oT
TBEPAbIX CTPYKTYP, TAKMUX KaK X0JiMbl N 3aaHus. Ceasb OBY (YKB) n YBY moxeT HeMHoro
BbIMrpaTh OT PacnpoCcTpaHeHNs 3€MHbIX BOJTH, HO, KaK NpaBuo, ToibKo 6onee
BbICOKOYACTOTHbIE CUTHAJIbl BbIMIPLIBAIOT OT PacnpocTpaHeHNs 3€MHbIX BOJH.

PacnpocTpaHeHue NpoCcTPaHCTBEHHOrO Jlyya - BU-pagnoBonHbl B aTMocdepe 3emnn
pPacnpoCcTPaHAIOTCA C UCMOJIb30BaHNEM MPOCTPAHCTBEHHOIO lyya UM «NPOMycKaroLLero»
pacnpocTpaHeHUs. PacnpocTpaHeHe NPOCTPAHCTBEHHOIO JlyYa Mo3BOISAeT CUrHaNaMm,
nepegasaembiM Ha BY, oTpaxaTbcs OT 3eMHO MoHochepbl N KoiebaTbCA B 3eMHOIA
aTMocdepe faneko 3a ropusoHToM. MNpocTpaHCTBEHHbIE YU MOTYT ormbaTb KpUBU3HY
3eMHOI NOBEPXHOCTM, MHOrAa Ha 60/bLUVEe PacCTOAHUSA, O4HAKO Ha PacCTOAHUS BANSET
CNOXHbIN psAj GaKTOPOB OKPYXXatoLLEe cpebl.

Ha npakTunke BeCb CNeKTP PajnNOBO/IH B3aUMOAENCTBYET C OKpY>XXatoLern nx cpesol MHOrMMun
pasNNYHbLIMM CNOCO6aMU, TO €CTb BO3MOXKHbI HECKO/IbKO GpOPM pacrnpocTpaHeHUS.

e [lornoweHue - paAnoBOJIHbI MOTNOLATCA U HENTPaNN3yTCa 601bLUNMUN
CTaLMOHaPHBLIMWN 06 beKTaMU, TAKUMU KaK 3JaHUS.

e [lpenomneHue - Npv NPOXoOXAEHUN PajMOBOJH Yepes Nto6yto cpesy pasnnyHoi
NNIOTHOCTU UX XOA MOXET 6blTb U3MEHEH.

e OTpa)keHue - Paj0BO/IHbI OTPAXaTCA OT CTALMOHAPHbIX NN TBEPAbIX 06bEKTOB,
NocblNasi CUrHanbl B HOBOM HanpaB/iieHUW.

e ndpakums - TeHAeHUUS PaANOBOIH OrM6aThb KPYMHble 06 beKTbI NPU MPOXOXKAEHMN
Haj 06beKTaMu UAN BOKPYT HUX.

COBOKYMNHOCTb TakMX pa3fNyHbIX 3¢ HeKTOB CO34at0T TO, UTO N3BECTHO Kak MHOIo/ly4eBoe
pacnpocTtpaHeHune. MHorony4eBoe pacnpocTpaHeHne nNpakTuyeckn NpMBoAUT K TOMY, UTO
CUTHaNbl NPUHMMAIOTCS C/lyYariHbIM WAV Henoc/eoBaTe/IbHbIM 06pa3oM. BoT novemy
MOLLHOCTb CMIHa/Ia MOXET 6bITb YBE/IMUEHA UN YMEHbLLEHA NyTEM NepeMeLLLeHMs Ha O4MH
WA HECKOIbKO METPOB B TOM U/ MIHOM HanpaB/ieHUM, YTO MOXET CO3/aTb MePTBbIe 30Hbl
ANS PajMoCBA3N.

CnyTHUKOBAasA CBSA3b



Hannune cnyTHNKOBOW CBA3W U JOCTYN K HEN HEYKNOHHO POCAN B TeUeHMe NnocnegHnx
HECKONbKUX AECATUNETUI, N XOTS UMC/I0 NPOBAaiAEPOB 1 LUMPOKAst AOCTYNHOCTb HAa3EMHbIX
WK JIOKASIN30BaHHbIX MHTEPHET-NPOBANAEPOB U NOCTABLUVIKOB F0JIOCOBbIX YC/YT PE3KO
BO3POC/IN 3a NOCNefHNE AeCATUNETUS, TYMaHUTapHble OpraHn3aLmn no-npexxHemy B
3HAUNTENbHOW CTEeMNeHW 3aBUCST OT CMYTHUKOBOI CBA3U B Pa3fINYHbIX KOHTEKCTaX.

TexHn4yeckue acnekTbl CI'IYTHI/IKOBOI‘/’I cBA3N

HavuuvoHanbHbIE HOpMaTUBHbIE Tpe603a|-|m|

HecmoTpsi Ha TO, UTO CYTHUKOBbIE CUTHa/bl TEOPETUYECKN MOTYT MPUHUMATBLCS B II060M
MecTe B 30He NOKPbITUSI CMYTHMKA, NO-NPeXHEMY CYLLLeCTBYHOT HaLMOHa/lbHble NpaBuia n
HOpMaTMBHbIE TPE6OBaHWSA, PErYINPYOLLME VCMOb30BaHME CMYTHUKOBON CBA3U B Pa3HbIX
cTpaHax. HekoTopble cTpaHbl MOTyT Tpe6oBaThb creuranbHbIX TNLEH3VI U perucTpauumn ans
NCNoNb30BaHUSA CMYTHUKOBOro 060py0BaHUS, B TO BpeMsi KaK Apyrue cTpaHbl MOryT
MOJIHOCTbIO 3aMNpeTUTb Takoe o6opyaoBaHMe. MHOrMe NpaBUTENLCTBA UMEHOT TeCHbIE CBS3N C
MECTHbIMU TEIEKOMMYHUKALVIOHHBIMY MpoBalifiepaMu, UTo NO3BOJISIET M OTC/IEXMBATb U
KOHTPO/NIMPOBaTb rOJIOCOBO U MHTEPHET-TPAadUK — YCTPOCTBA CNYTHUKOBOW CBA3WN MOTYT U
daKTMUeckn 06X0AAT MHOMME N3 3TUX MeXaHU3MOB KOHTPOAsi. HekoTopble rocysapcTaa
[ONYCKalT UCNoNb30BaHMe onpejeseHHoro o60pyao0BaHNs CNYTHUKOBOW CBS3Y, HO TPe6ytoT
YCTaHOBKM JOMNOJIHATE/IbHbIX annapaTHbIX CPeACTB B MECTe HAaX0XAeHVs Mob30oBaTens s
HaA/1eXaLlero MOHUTOPUHIa AeaTeNIbHOCTH.

Mpexae Yem NprobpeTaTh, MMMNOPTUPOBATb, UCMONL30BaTh UM NPoAaBaTb Kakoe-1M6o
obopygoBaHuMe CMYTHMKOBOM CBA3W, TYMaHUTapHble OpraHM3aumn JoKHbI N3yUnTb U NOHATL
MeCTHble HopMaTuBHble TpeboBaHMs. HecobntogeHne npaBua MOXeT NoBJieYb 3a coboli
CypOBble Haka3aHus.

3apepxka

3ano3paaHne BO BpeMeHU MeXay 0TrnpaBKol CUrHana nan naketa nHpopmaumm n nx
noslyyeHneM HasbIBaeTCA «3aA4epPXKON» B TepMUHAX MHPOPMALLMOHHO-KOMMYHUNKALIMOHHbIX
TexHonorunii (MKT). 3agep>kka — 3TO TO, UTO BAUAET Ha BCce GOPMbI I/1EKTPOHHOI CBA3M,
O/IHaKO 3TO 0CO6EHHO CKa3bIBaeTCH Ha NoJib30BaTeNsAX CMYTHUKOBOW CBA3W. PaccTosHus,
npucyLme cCNyTHUKOBOW CBA3W, N TUMNbI CyLLLeCTBYIOLLE MHPPACTPYKTYpPbI CBA3N ANS
noAAepPXXKN CNYTHNKOBOM CBA3M MOTYT NPUBOAUTL K JOBO/IbHO BbICOKMM YPOBHSAM 3a4epXKKN
MeXAy Nonb30BaTeNsaMnN. OTO 0CO6EHHO 3aMeTHO MPY ro10COBO CBA3M MO CNYTHUKOBOMY
TenepoHy nam coegmnHeHmnio VOIP - nonb3oBaTenu, ckopee BCEro, CTONKHYTCA C HEKOTOPOU
dbopMmoii 3agep>KKn 06paTHON CBA3N N JONKHBI BYAYT COOTBETCTBYOLMM 06pa3om
CKOppeKTMpoBaTb CBOW CTUAN OBLLIEHNS.

POoKyC aHTE€HHbI

yCTpOVICTBa CI'IyTHI/IKOBOI7I CBA3U MOryT MCMOJ1Ib30BaTb KaK TaK Ha3blBaeMble
«BCE€HanpaB/ieHHbIe», TaK N «04HOHaNpaB€HHbIE» aHTEHHDbI.

L4 BCEHaﬂpaBIIEHHaﬂ - aHTEeHHa He 06s3aTeNbLHO AOJDKHa 6bITb cneuynanbHO HanpaB/ieHa U
MOXXeT I'IOCbIﬂaTb/I'IpI/IHI/IMaTb CUTrHanbl B toboi opmneHTaunn.

L4 OAHOHal'IpaBJ'IeHHaﬂ - adHT€HHa MOXeT NoCbiNaTb U MPUHNMATb CUTHAJIbl TOIbKO B
OAHOM HanpasneHnn N A0J/HKHa 6bITb HanpasneHa HenocpeACTBEHHO Ha CNYTHUK.
O,D,HOHaI'IpaBJ'IEHHbIe dHTEHHbI, KaK NpaBun1o, UCNOJb3YHTCA ANA 6onee CUNbHbIX
CUrHanos.



AHTeHHa, Ucnosb3yemas KaxablM YCTPOCTBOM, 3aBUCUT OT XapakTepa yCTpoicTBa U ee
Mo3nLMM MO OTHOLUEHUIO K CIYTHUKY.

ToueuHble nyum

B npouecce obecneueHuns CBA3U C 3eMsiel CNYTHUKN NCNOJIb3YKOT pa3/INyHbl€ aHTEHHbI A/1A
nepegayn v nprvema cCUrHasaoB onpejeneHHbIX 4acToT. UTobbl Nyylle KOHTPOAMpoOBaTh
KOHKpPETHbIe paVIOHbI, 06CJ'Iy)KI/IBaEMbIe COYTHUKaMW, N1 KOMMNEHCPOBaTb NOTeHUMa/IbHbIE
OTKa3bl 060pyAOBaHVIﬂ, MHOrme CnyTHUKM CBA3n NCNoJib3yOT TaK Ha3blBaeéMble€ «TOYEYHbIE
nyun».

Korpa ncnonb3yeTcst TOUEeUHbIA NyY, CNYTHUK pa3buBaeT cMrHana Ha MHOXECTBO HE601bLUNX
reorpaduyecky oxsaTbiBaeMbIX 30H. HacTo 3TV TOUEUHbIe /lyun HanpsiMyto COOTBETCTBYIOT
dn3nueckmMm annapaTHbIM KOMNOHEHTaM, TakMM Kak NPOoLLeccopbl, OTAeNbHbIe KOMMOHEHTbI
AHTEHHbI UK Apyrve oTaenbHble GYHKLUMN. B 601bLUMHCTBE C/lyyaeB, XOTH cneynanbHble
TOYeUHbIe y4l MO3BOAIT NOCTaBLUMKaM CNYTHUKOBOW CBAA3N YBEIMUYMBATL UV YMEHbLUATb
NPONYCKHYI CNOCO6HOCTb, AOCTYMNHYI0 B paMKaX KOHKPETHbIX TOYEUHbIX Jly4Yeid, OHUN Takxe
OrpaHNYMBaAOT MAaKCUMAJIbHYHO MPOMNYCKHY CMNOCOBHOCTb Ha TOUeUHbI y4y. Apyrnmu
CN10BaMM, MaKCUMabHbIN BbIBOJ, AAHHbIX, 06ecneynBaoWmin yHKLUNOHUPOBaHME BCero
CNYTHWKA, He BCceraa MoXKeT 1CMo/ib30BaTbCA TO/IbKO B OAHOM MEeCTOMOIOXEHWUN.

Mpumep: ToueuHsble nyum PeanbHbliA OXBaT TOueuHoro nyvya - MHmapcar

MoHVMaHMe 0XBaTa TOUEYHbLIM IyYOM BaXKHO A1t 'YMaHUTaPHbIX OPraHn3aLnii,
NCNOJb3YHOLMX CNYTHUKOBYHO CBSI3b. 3a4acTylo B Neprog nocne cTUXuliHbix 6e4CTBUA NN B
CJIOXHbIX YUpe3BbIYaliHbIX CUTyaLUMsIX MHOTUE N'YMaHUTapHbIe OpraHn3auvm pasmeLLarTcs B
OAHUX N TeX XKe ropofax v Komraekcax. B cntyaumsax, korga 60/bLLMHCTBO WX BCE YHACTHUKMA
NbITALTCA MNONYUNUTBL AOCTYMN K O4HOM U TO Xe cny>k6e CNyTHUKOBOW CBA3Y O4HOBPEMEHHO,
OHW MOTYT NeperpysnTb NPOMYCKHYI CNOCO6HOCTb AAHHOI0 KOHKPETHOrO TOUEYHOro flyya.
VIMEHHO NO3TOMY, JaXKe eC/v TONIbKO OAVIH UM HECKOJIbKO YeJIOBEK MCMOb3YHT rooc Uan
JaHHble BHYTPY BalLero KOMIMJIEKca, CMCTeMa BCe eLle MOXeT paboTaTbk MeA/1eHHO - BCe BalUU
coceaun MOryT ieflaTb OAHO U TO XK€ O4HOBPEMEHHO.

CooTHOLWIEeHEe MAaKCMMAaJIbHOIo KOJIMYECTBA NoJ/Ib30BaTeNieM K LwMpuHe
nosochbl


https://log.logcluster.org/sites/default/files/2022-06/SB5.png

CoOTHOLLEHNEe MaKCUMaIbHOrO KOAMYecTBa NoJib3oBaTenei K LUIMPUHE NONOChI B 0BbIUHbIX
TEePMMHaxX CeTN OTHOCUTCS K COOTHOLLEHMIO NOTeHLMaIbHON NPOMYCKHOW CNOCOOHOCTU ceTu
Nno cpaBHeHUI0 € GaKTUYECKUM NCMNoJIb30BaHNeM ceT. OfHaKo B MUpe CMYTHUKOBOW CBA3N
COOTHOLLEHNEe MaKCMMa/lbHOro KoNn4vecTBa noJib3oBaTesieil K LMpUHe Noaockl NpUHMMaeT
COBepLUEHHO HOBbIN KOHTeKCT. COOTHOLLEHMe MakCMMasibHOro KoJsinyecTea nonb3osarteneii K
LLUIMPVIHE MON0ChlI OTHOCUTCS K KONMYECTBY OTAeNbHbIX 6a30BbIX CTAHLMIA, KOTOPbIE
NCNONbL3YIOT OJHO 1 TO XKe COeMHEHNE N OUH N TOT XXe KaHa ofiHOBpeMeHHO. KoaddunumeHT
8:1 byfeT 03HayaTb, UTO K CNYTHNKY OAHOBPEMEHHO MOAK/II0YAIOTCA BOCEMb 6a30BbIX
CTaHUMIA, 1 Nto6as opraHmMsaLums, NCMOb3YIoLLas KOHTPaKT ¢ Ko3pduLmeHToMm 8:1, AonKHa
6bITb FOTOBA Ae/INTbCA NO0COM NPOMNYCKaHNS € CEMbO APYIrMMM OpraHM3aumsaMm B 110601
MOMEHT BpeMeHW.

B ycnoBusix ryMaHUTapHOro pearmpoBaHus COOTHOLLEHNE MaKCMMalbHOIo KOMYecTBa
nosib3oBaTesneil K LUMPUHE MOA0CkI MOXeT 6bICTPO BbI3BaTb Mpo6aeMbl. [TOCKObKY MHOTMe
opraHMsaLmnmn oKasbIBalOTCA B CMTyaumnun 6efcTBUS, 3a4acTyro 6e3 Kakoli-nnbo apyroi
dyHKLMOHMpYIoLLeli NHPPACTPYKTYpPbl CBSA3M, YACI0 OpraHn3aLmii, O4HOBPEMEHHO
NCMONb3YOLUMNX C€Tb CMYTHMKOBOW CBA3WN, MOXET 6bICTPO YBEIMYNTLCSA, 0OCO6EHHO 3TO
KacaeTcs MHTepHeT-ycnyr. MHorve nposaiigepbl CNyTHUKOBOW CBA3M MOTYT npegnaraTb
WHAVBUAYaNbHble NaKeTbl, KOTOPble rapaHTUPYIOT 6051ee HN3KMEe COOTHOLLEHUS
MaKCMManbHOro KONYecTBa Nonb3oBaTenen K LWMpUHe NooCkl, OAHAKO Takme nakeThbl, Kak
npasnno, ABNAOTCS 6onee goporumMu. NMnaHMpysa NCNoIb30BaHMe YCTPOIACTBA CMYTHUKOBOW
CBSI3M, CieAyeT Bce NpeAycMaTpMBaTh 3apaHee 1 NOHMMaTh NpejnosaraeMoe Ucrnosib3oBaHue
ycTpoiicTBa. ByaeT v 3To ycTpoicTBO NCNONL30BaTLCS AN NOBCEAHEBHOMO NCMOb30BaHNS B
palioHax, rae obbluHas TenlepoHHas CBS3b AW JOCTYN B VIHTepHeT HecTabunbHbI? inn AaHHoe
YCTPOIACTBO 6yAeT NCNONb30BaTbCs B Ka4eCcTBe OCHOBHOW TOUKM A0CTYNa A1 HECKONbKNX
OCHOBHbIX MO/Ib30BaTeNel, BaXHbIX AN OCYLLIeCTBAEHNA fesTenbHocTU? Ecnm ycTpolicTBo
nepefauu AaHHbIX NpeAHa3HauYeHo AN MHTEHCUBHOMO NCMOb30BaHNS B YUpe3BblvaliHbIX
CUTYyaLUsiX, BOSMOXHO, c/iedyeT pacCMOTpeTb NakeT ¢ 60/1ee HU3KMM COOTHOLLEHNEM
MaKCMMa/IbHOro KONNYeCcTBa Nosb3oBaTenel K LWpUHe Nosochl.

LieHTp ynpasneHus cetbio (NOC)

B cnyTHMKOBOW €BA3M TepMUH «LleHTp ynpaBneHus ceTbio» (NOC — oT aHrn. Network
Operation Centre) B noBcegHeBHOM 06Mxoje Ncnosb3yeTcsa Ana 0603Ha4eHns N60ro
MeCcTOMoJIoXKeHUs, Yepes KOTopoe CNYTHMK MapLUPYyTU3NPpYeT Ha3eMHbIr Tpaduk. MNpu
NCNoNb30BaHNK CNYTHUKOBOIO TefiepoHa UK CNYTHUKOBOIO NMHTEepHeTa, XoTa TesiedpoH nam
6a30Bas CTaHUUA MOTYT HaNPsIMyt0 06MeHNBaTbLCA JaHHBIMU CO CNYTHMKOM, CaM CNYTHUK
JO/KEeH B KOHEYHOM MUTOre HanpaBUTb CBOW Tpaduk Yepes Apyryto popmy CBA3N ANS
3aBepLueHuns cBA3n. OveHb HeMHOrMe CNyTHUKM NpeasaratoT NPsAMYHo CBSA3b «TOYKA-TOUKa», €
y4yeToM TOro, 4YTo noAasnstoLLee 60/1bLIMHCTBO BpeEMeEHN Jpyras NpyuHMMatoLLas CTOPOHa,
Nnn6o KomnbloTep, IM60 MObUBbHBIN TenedoH, HaXOAATCA B COBEPLLEHHO APYroi ceTu.
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NOC saBNSOTCS LWAO30M AN OCTa/lbHOM YacTh MUpa U MOTYT Haa/1exalmm o6pasom
HanpaBnAaTb coobueHna. NOC ynpasnstoTcs ocobbiM 06pa3oM 1 MOTyT NpUHaanexaTb
NOCTaBLLVKY CNYTHUKOBOW CBA3M NN HaXOAUTLCA Y HEro Ha cybnoapsge. B kpynHbIx ceTax
CNYTHVKOBOW CBA3U A1 0XBaTa Pa3/INUHbIX reorpadpnueckmx permoHoB 1 cneumasbHbIX Lenei
MOXET UCNosib3oBaTbcs cnoxxHas cepusa NOC. NOC Takoke ABASKOTCA O4HOW U3 MHOTUX YacTeld
MHPPaCTPYKTYpbl, HEO6X04MMOW ANs ob6ecneveHns CNyTHNKOBOW CBA3M, HO TakXKe OHU MOryT
6bITb eLle OAHOM TOYKOI B LienoYke CBA3U, KOTopas MOXeT 3aMeA/INTb COeJNHEHMS, U, K
COXKaJIeHWN0, NOb30BaTeNN YCYr MPaKTUYECKN He KOHTPOIMPYIOT NPo6aeMbl, Bbi3BaHHble
NOC.

Monockl NnponyckaHvs

CnNyTHMKW CBSA3M pa6oTatoT C UCMOJIb30BaHEM pPas/InyHbIX GopM paano- 1 MUKPOBOJTHOBOIA
nepegauu, 06e 13 KOTOPbIX HAXOAATCS B CNEeKTPe 3/IeKTPOMArHUTHBIX A/IMH BOJIH. CBSA3b CO
CNyTHUKaMM € 3eMAn N 06paTHO TpebyeT A/INH BOJIH, KOTOPbIe MOFYT NPOHUKaTb B aTMochepy
M CTaNIKMBATbCS € LUMPOKMM AManasoHOM MOMeX OKpy>KatoLLeli cpegbl. Kpome Toro,
NOCTaBLUMKW YCYr CNYTHUKOBOW CBA3V NPUAEPXXUBAOTCS ONpeAeneHHbIX CTaHAAPTOB,
KOTOpble COOTBETCTBYHOT rOCYyAapCTBEHHBIM U MEXAYHAPOAHbIM HopMaMm. FoBops 0
CNYTHUKOBOW CBSI3W, Hanbonee pacnpocTpaHeHHbIMU AMana3oHaMy nepeaayn ABAsSOTCS
cneayowme:

L 1,0-2,0rurarepy (lTy), AMana3oH pagmnocsessmn
C 4,0-8,0rurarepy (I'u), CBY-gnanasoH

Ku 12,0 - 18,0 rurarepuy (M), CBY-gnanasoH

Ka 26,5 - 40,0 rurarepy, (M), CBY-granasoH

MoHnmaHwue opbuTt

Mo onpeaeneHuto, CNYTHUKU HAaXOAATCA Haj 3eMHoOV aTMocdepoii 1 3a ee Npegenamu v
ABVKYTCA MO N30THYTbIM TPAEKTOPUSAM, OKPY>KatOLLIMIM 3€MHOW LWap N Ha3biBaeMbIM
opbuTtamun. Ba 06beKTa B BakyyMe KOCMOca 6yayT B3aMoAeNCTBOBaTb APYr C APYrom
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OTHOCUTENIbHO MX COOTBETCTBYHOLLIMX MACC, UX CKOPOCTE N PacCTOSHUIA MeXAy HUMW. YToO6bI
NnoAAep>KMBaTb MNOCTOSIHHYHO OP6UTY BOKPYT 3eMAN, CMYTHUKW AO/MKHBI 6yAyT ABUraThbCs Mo
CBOUM Op6UTaNbHbLIM TPAEKTOPMSAM C Pa3HOI CKOPOCTbIO B 3aBUCUMOCTU OT X OP6UTaNIbHOTO
PaccTosAHUS OT 3eMAN - CINLLKOM MeZIeHHOE ABUXEHME NPUBeAET K TOMY, YTO CMYTHUK
BpeXeTcs 06paTHO B aTMochepy 3emMn, B TO BpeMs Kak CINLLKOM 6bICTpoe ABUXXeHne
npvBegeT K TOMY, YTO CNYTHUK BbIAAET U3 OP6UTHLI N CBO6OAHO NONETUT B KOCMOC. B
AOMONHEHME K NepeMeHHbIM CKOPOCTAM, OCHOBAHHbIM Ha PAacCTOSIHMM OT 3eMAK, YeM Aanblue
CMYTHWK OT 3eM/N, TEM A/IHHEE ero KpyroBasi op6uTanbHas TpaekTopus.

Pasnnumsa B cKOpoCTaX 1 AJIHE MosieTa CNyTHUKA Mo op6uTe B cCOMeTaHUN C TeM $aKTOM, YTo
3emns BpaLLaeTcs BOKPYr CBOel ocu, NPUBOAAT K COBEPLUEHHO Pa3HOMY OMbITY, KOrAa
CMYTHVKN PacCMaTPUBAIOTCS 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 Neprosa BpeMeHU 13 Nt060i TOUKM Ha
noBepxHOCTM 3eMan. ECn oTAenbHbIV CYTHUK BpaLlaeTcs 6113Ko K 3emsie Nno 3apaHee
3a/,aHHOI TpaekTopMn, KOTOpas He U3MeHsAeTCca — HanpuMep, BAO/b 3KBaTopa 3eMau, — To
OH MOXEeT HMKOrAa He 6bITb «BUAVMbIM» NOJ, ONpeaeneHHbIMY yriamu, Hanpumep, 13
parioHOB, NpuaeratwLmx K noaocam 3emau.

M HaobopoT, YeM ganblue oT 3eMau BpallaeTcs O4VH CNYTHUK, TeM WKUpe yroa 063opa, uTto
03HauaeT, YTo OH MOXeT 6bITb 60s1ee CTabUIbHO JOCTYMNEH N3 H060 KOHKPETHON TOYKM Ha
3emne. OfHAKO CKOPOCTb, C KOTOPOW CNYTHUK MOXEeT BpaLaTbCsi BOKPYr 3eMauM Ha 6onbLuemM
paccTosHNN, MOXET NPUBECTU K TOMY, UTO CIYTHUK MOXET 6bITb HEAOCTYMNEH B TeUeHue 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 HEOTHEMJIEMOIA YaCTU CBOUX COBCTBEHHbIX onepauvn‘/‘l.
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FeocnHxpoHHas/reoctaloHapHas opbuta

Korga Bpemsi, Heo6xoAMMOe /151 TOrO, YTO6bI CNYTHUK COBEPLLA MOMHbIA 060pOT BOKPYT
op6u1TbI, coBMajaeT C BpeMeHeM, HE06X0ANMbIM A/ TOro, UTo6bl 3eMAs COBEpLUMIA OAUH
MONHbBIA 060POT MO CBOEI 0CK, U KOrAa CNYTHUK BPaLLaeTcsl HenocpeACTBEHHO Haj 3KBaTOPOM
1 B TOM XKe HanpasB/ieHUW, YTO 1 060pOT 3eMAu, OH HAaXOAMTCA Ha TaK Ha3bliBaeMOWA
«Te0CHMHXPOHHOW» opbuTe. MpakTnyecknii pesynbTaT reocTaLMOHapHOM Op6UTbI 3aKk/o4vaeTcs
B TOM, YTO NPY HABNIOAEHN C NOBEPXHOCTU 3EMIN KaXeTCsl, YTO CNYTHUK BCe BPeMsi OCTaeTCs
B TOYHOM MeCTOMOJIOXKEHUWN Haj, MOBEPXHOCTLIO 3€MJIN, 1 €ro MOXKHO Ha3BaTb
«reocTaLMoOHapHbIM» CMYTHUKOM.

FeOCUMHXPOHHbIA CNYTHUK BCeraa 6yaet HaxoauTbcs Ha GUKCUPOBAHHOI BbicoTe 35 786 KM n
CMOXEeT NoKpbiBaTb NpM6AN3NTENbHO 40% 3eMHOI NOBEPXHOCTU B paioHe, HenocpeACcTBEHHO
HaxoasLemMcs nog cnyTHUKOM. Ha 6amxariiem pacctosHUM Bceraa 6yaeTt 3ajepxxka He MeHee
240 munnmncekyHa, unm 0,25 cekyHA MeXXay MOMEHTOM OTNPaBKU AAHHbIX/CO06LLLEHUSA K
MOMEHTOM ero noJsly4eHuns ¢ Apyroii CTOpoHbl. Of4HaKo B 3aBUCMMOCTW OT OpPraHmn3aunu ceTu,
CcKopocTU $M3nYecKoro o6opyaoBaHNS N MECTONONOXEHNS NepeAaTUnKa/npueMHmKa B 30He
nokpbITUA 40%, 3agep>XXKa MOXeT 6bITb 60/bLLUe.

CNyTHVKWN Ha reOCUHXPOHHO Op6UTe NoJie3Hbl B TEX C/IyYasiX, Koraa TpebyeTcs nnm
NCNOJIb3yeTCs TOIbKO OAVIH UV HECKOJIbKO CMYTHUKOB A1 06ecreyeHnss HenpepbIBHOro
06CNYXXNBaHWSA Ha O6LUNPHON TeppUTOpUN. N3-3a TOro YTO CAYTHUKN HE NepeMeLLatoTCs
OTHOCMTeNIbHO HabntoAaTens, ycTporicTBa CBA3W, NonyyatoLme 4OCTyN K reocTalmoHapHoOMy
CNYTHUKY, AO/MKHBI 6bITb MOCTOSIHHO YCTAHOB/IEHbI 1 OPUEHTUPOBAHbI, U X HEJb3sl 1erkKo
nepemeLLaTb UV NEPEOPNEHTMPOBATL. DTO 03HAYAET, UTO, XOTS CMYTHUKOBbIE PECUBEPbI HEe
ABNSIOTCA MOGUIBHBIMY, OHU TakXKe He A0/MKHbI 6bITb KOMMNAKTHBIMU U MOTYT
MacwTabnpoBaTbCs N0 pazMepy HaCTONbKO, HACKObLKO 3TO He06X0AMMO A5t paboThl.

K coxxaneHuto, oTaenbHble CNYTHUKK, MOKPbIBatoLie 60/bLUYH0 TEPPUTOPUIO, O3HAYAIOT, UTO
OTAeNbHble reocTalMoHapHbIe CNYTHMKM MOTYT 06CNYyXNBaTb U paKTUHECKM 06CyXnBatoT
60/1bLUOE KONNYEeCTBO CTaLMOHAPHbIX 6a30BbIX CTaHLUMWA, U BCe NONb30BaTeNN B
reorpaduyeckoin 30He NOKPLITUS 3aBUCAT OT O4HOI0 UCTOUHMKA ANS Mepesayn 1 yrnpaBieHus
CBAI3b0. 3TO YACTO NPUBOAUT K OrPaHUYEHHOM AO0CTYMHOCTU MOJIOChI MPONYCKaHNA N MOXeT
BbI3BaTb Npo6seMbl ¢ 6€30MaCHOCTBI0 — OAMHOUHBIV CNYTHUK NpeAcTaBAseT coboii
eAHCTBEHHYIO TOYKY OTKa3a. Kpome Toro, npaBUTeNbCTBaM MW BOEHHbIM, pacnosaraioLwmm
COOTBETCTBYHIOLLIEA TEXHOMOIMEN, Nerko 610KMPOBaThb UKW CO34aBaTb NMOMEXM Ha
reoCTauyoHapHbIX CMYTHUKAaX, MOCKO/bKY 06LLas AIHA BO/IHbI OCTAHETCA NMOCTOSAHHON U
MOXeT bbITb cbanaHCMpoBaHa.

Hunskas okosio3emMHas op6uTa

CnyTHMK Ha HM3KO oKono3eMHol opbute (HOO) ABnsieTca BCeOObEMNOLLMM TEPMUHOM,
ncnonb3yembIM A8 ONncaHns Noboro CNyTHMKa, KOTOPbLIV paboTaeT Ha BbicoTe MeHee 2000
KM, B TO BpeMs Kak TEpMUH «04YeHb HU3KasA 0Koso3emMHasa opbuTta» (OHOO) 3ape3epBurpoBaH
ANna No6b0oro CnyTHUKA, KOTOPbIV BpaLwlaeTcs Ha BbicoTe MeHee 450 kM. He cywiecTtByeT
e/INHOro onpeAeneHHoro Nyt UM paccTosHUA AN CNyTHUKOB CBA3U, KOTOPble MOryT
HaxoAUTbCA B AnanasoHe HOO, v cyuiecTByeT 60/bLLOe pa3HOO6pasne pasinNyHbIX
NOCTaBLUMKOB YCAYT U KOHGUIypaLMii CYTHUKOB, KOTOPbIe NCMO/b3YIOT AAaHHYIO CUCTEMY.

CnyTHMKM Ha HOO BpaLLaloTcs OTHOCUTENIbHO BbICTPO MO CPAaBHEHMIO C BpalleHeM 3eMaun n
CoOBepLUAT Mo MeHbLUel mepe 11,25 060poTa BOKpyr 3eMu 3a OAUH AeHb, NPy 3TOM 6osiee
LUMPOKME BO3MOXHOCTM MMEIOTCS Y CMYTHUKOB, HaxoasaLwmxcsa Huxe Ha HOO, c 6onee

KOPOTKMMUM OpP6UTaANbHBIMUW PacCcTOAHMUAMU. B cBA3M ¢ TeM uTo cnyTHUKK Ha HOO HaxoadaTca



ropasgo 6avxe K 3emse, Nx Nose «BUANMOCTU» 3HAUNTENBHO HUXE, N KaXKAbI CNYTHMK Ha
HOO moXeT NoKpbIBaTh TO/IbKO HEGO/bLLIOV NPOLLEHT MOBEPXHOCTM 3eMAN 3a O4UH pas.
CnyTHMKM Ha HOO Takxe He orpaHM4eHbl HanpaBaeHMeM cBoel opouTbl; CNyTHMKM Ha HOO
MOryYT BPalLLLaThCA C ceBepa Ha tor BA0/Ib MOJIHCOB, BAO/1b 3KBAaTOpPa 3eM/1IN WA MO JMaroHanu,
KOTOpas MOCTOSAHHO CMeLLaeT NX OTHOCUTE/IbHbIe 30Hbl OXBaTa.

Ecnu ycTponcTBO CBA3M Ha NOBEPXHOCTU 3emun 6yaeT NoAAEepXUBaTb CBA3b TONLKO C OAHNM
cnyTHUKOM Ha HOO, To 3TOT CNYTHWUK He 6yAeT NoAAep>XnBaTb CBA3b B TeYEHME 3HaYNTEIbHON
yacTu gHs. Ansa pelwueHus 3To Nnpobnembl NpoBaigepbl CNYTHUKOBOM CBA3U CO34at0T
HEeCKOJIbKO CMYTHNKOB 1 o6ecneyvnBaroT NX CBA3b APYr C 4PYroM B BUAE CNYTHNKOBOM
rpynnnpoBKM nam maccmsa. CnyTHUKM Ha HOO B MaccmBe 6yayT B3aMogelicTBoBaTb 1160
Hanpsamyto, NM60 Yepes HeCKoIbKO LieHTpoB ynpasneHus ceTbio (NOC) Ha 3emne. Konnyectso
1 NpubnmnsnTenbHasa Naowaab NOKpbITUS cNyTHMKOB HAa HOO B MaccuBe YpesBblyaiHO
pa3Hoo6pa3Hbl M MOTYT BapbMpPOBaTLCA OT HE6O/bLLOro YMcaa AN KOHKPETHLIX MPUMeEHeHN
[0 NOTeHUMaNbHbIX MacCMBOB U3 COTEH CMYTHUKOB, CYXALLMX OAHO Lenw.

MpeumyLecTsa cnyTHMKOB Ha HOO 3ak/1104aloTCA B TOM, UTO YBe/INYEHMe Yncia
bYHKUMOHANbHbIX CMYTHUKOB CBA3U MOXET 3HaUYNTEeNIbHO YBEINUNTb AOCTYMHOCTb
1CNosib3yemMoi Noaockl NponyckaHusa. MaccuBbl cnyTHUKOB Ha HOO Takxke obecneyvBatoT
HeKoTopble NpenmyLLiecTBa 6€30MacHOCTN — eC/Iv Y OAHOrO CMYTHMKA eCTb TEXHUYecKne
npo6aemMbl, OH, BEPOATHO, He MOBAUSAET Ha Apyrue CNyTHUKN B rpynnuposke. CNyTHUKU Ha
HOO Tak>e ropasfo C/10XXHee 3arnyLmnTb pajapomMm, MOCKONbKY NX ABUXEHME aenaeT nomexu
CUrHana 6onee cIOXXHLIMU C TEXHUYECKO TOUKN 3pEHUS.

K coxxaneHuto, cnyTHMKM Ha HOO Takxe NPUBOAAT K 3HaUMTeNIbHO 60/1ee BbICOKMM 3aTpaTam
Ha 3anycK U NCMNoib30BaHWe, MOCKO/bKY OTNPaBKa HECKOMbKUX CMYTHUKOB Ha Op6UTY 1 X
o06cny>XMBaHMe NOBbLILAKT CTOMMOCTb AaHHOro npoLecca. Kpome Toro, U3-3a Toro, YTo
cnyTHUKM Ha HOO umetoT 6os1ee y3Kme Nosis BUAVIMOCTY, NOC/Te0BaTe IbHbIA CUTHAN MOXET
6bITb C/IOXKHEE NoAAEPXKMBATE B HEKOTOPbLIX ONMepaLyoHHbIX CpeAax.

B nocnepHee Bpemsa HabntogaeTcs pocT Yncna nocraswmkos Ha HOO n OHOO no mepe Toro,
KaK KOMMepyeckme KocMu4eckme rpysbl CTaHOBATCA 6osiee GUHAHCOBO BbIFOAHLIMU, @
obopypoBaHuMe ANs CO34aHNSA CNYTHUKOB CBA3W CTAHOBUTCA MEHbLLIE U feLleBne.

TepMuHan c oueHb Manion aneptypoii (VSAT)

CnyTHMKOBBIN NHTepHeT VSAT, BEpOATHO, ABNSAETCS O4HOW 13 Hanbonee pacnpoCcTPaHeHHbIX U
LLIMPOKO MCMOJIb3yeMbIX N'YMaHUTapPHbLIMU opraHn3aunsamMm ¢opm CrnyTHUKOBOW CBA3N.
TexHonorms VSAT — cokpalieHue ot aHra. “Very Small Aperture Terminal” (TepMuHan ¢ oueHb
Manoi anepTypoii) — 6blna paspaboTaHa B 1960-x roaax 1 ctana LUMPOKO AOCTYMNHA HA PbIHKE
€ 1980-x rogoB. XOTA BHa4asne 3T ycayru 6bi1m HeAoCTyNHO 4OPOrvuMu, CerofHs nposaligepos
VSAT MO>HO Nerko HaTu B 60NbLUNHCTBE CTPaH, rae cBasb VSAT paspelueHa MeCTHbIMA
3aKkoHamMu. VSAT oTanyaroTcs CBOMMM 60NbLLINMU OAHOHaMNPaBAEHHbIMU CMYTHUKOBLIMMA
aHTeHHaMW.

VSAT paboTatoT NCKII0UNTENBHO 3a NpeenaMu reoCcTabuyioHapHbIX CMYTHUKOB. 3a nociegHue
HeCKO/IbKO AEeCATUNETUI pPa3finyHble KOMMAaHUM 3anyCTUAN HECKOIbKO reoCTaLiOHaPHbIX
cnyTHUKOB VSAT, 06bIYHO PaCcMOIOXXEHHbIX HaZ, PerMoHaMn Mupa, rae, No NX MHeHMIo,
HaxoANTCA UK ByaeT HaxoAUTbCA 60bLLUVMHCTBO K/INEHTOB. XOTA B 06opyaoBaHum VSAT
MPUCYTCTBYIOT HEKOTOpPbIE YHUBEPCabHbIe KOMIMOHEHTLI, C/iefyeT OTMEeTUTb, YTO YCTaHOBKN
VSAT He MOryT nepekaodaTbCa Mexay pasMyHbIMU CNyTHUKaMKn 6e3 nprnobpeTeHnsa HOBOrO
060pyAOBaHUSA, M3MEHEHWS NMONOXEHUA aHTEHHbI U, BEPOATHO, 3aK/1t0UYEHNS KOMMepPYeCcKoro
KOHTpAaKTa C ApYrov KomnaHwuew, npegoctaBnstowiein ycnyrn. VSAT B OCHOBHOM UCMOb3YHOT



cnekTp agmanasoHoB C, Ku 1 Ka, a nocTaBLLUVKM YCIYT CBA3M JaXXe NCMOJb3YIoT orpejesieHHble
4YacToTbl B 3TUX AManasoHax. Mo 3To NpuYnHe KOHKPeTHble KOMMOHEHTbI Ansa VSAT-
nposalifiepa, BEpOATHO, He MOryT 6bITb NCNOMIL30BaHbI A1 ApYroro nposaiijepa.

Cueta 3a VSAT-coegnHeHuNs, Kak NPaBuo, BbICTABNAOTCA eXeMeCAYHO, Kak U Y 06bI4YHOro
Ha3eMHOro NHTepHeT-nNpoBaliaepa, 04HaKO MOTyT 6bITb 3aK/Il0UeHbl cneuyasnbHble
cornalleHus o6 NCnosib30BaHUM TONLKO B onpejeneHHoe BpeMs AHel/HeAenb Nan TofIbKO BO
Bpems upesBblvaliHbIX CUTyaunii. ExxemecauHasa ctommoctb VIHTepHeTa, NpeAocTaBaAsemMoro
yepes VSAT, 3HaunUTeNbHO BapbUpyeTCcs N 3aBUCUT OT TapndHOro naaHa, NCNob30BaHMS,
Konuyectsa VSAT, perynvpyemMsbix Og4HNM KOHTPaKTOM, 1 o6LLero reorpadpmnyeckoro
MOJIOXEHUS, NPU 3TOM CTOUMOCTb MOXEeT Jsierko rpesbiwaTts 1000 gonnapos B MecsL, 3a
6a3oBoe nogkntoyeHne. CKOpPoCTb 3arpysku Takxe BapbUpyeTca 1 3aBUCUT OT 060py0BaHNS
M YCNOBUI KOHTPaKTa.

VHTepHeT-cepBUC, NpeaocTaBnsemMblii VSAT, XOTa U IBAETCA AOPOroCTOALLMM, NO-NPeXHeMY B
3HaUUTEe/NIbHON CTeneHn ABNSETCA OAHMUM U3 Hanbonee geLleBbiX J4OCTYMHbIX CNYTHUKOBbIX
noakntoyveHnin K MHtepHety. Kpome Ttoro, iHTepHeT VSAT 06bI14HO NpUroAeH U NOAXOAUT ANS
O0AHOBpPEeMeHHO NoaAep>KKN HECKOSTIbKUX NOAK/TIOHEHHbIX KOMMbIOTEPOB M YCTPOICTB €
nopaep>xkon IP. XoTs cKkopocCTb BbIFPY3KM U 3arpy3ku HAKOrAa He 6yaeT paBHa CKOpPOCTU
60N1bLUNHCTBA Ha3eMHbIX coeauHeHW, VSAT no-npeXHeMy B 3Ha4YNTEIbHON CTeneHun
CUMTAOTCA NPeAnoYTUTENIbHLIM CMYTHUKOBbLIM BapMaHTOM Ansl bBu3Hec-cpesbl UM FoCTeBbIX
AOMOB, rae 6yayT XXnTb 1 paboTaTb HECKOIbKO YenoBeK.

XoTsl TEpPMUH «04YeHb MaJieHbKM» NogpasymeBaeT, uTo VSAT HebobLLMeE, HA CaMOM Jene B
HacTosiLLiee BPeMS OHU AABNIAOTCA OAHMM U3 KPYMHENLWNX KOMMepYeCcKnx TepMMHaNoB
CNYTHUKOBOW €BA3N. CNYTHMKOBbIE aHTEHHbI, NCNOb3yeMble B ycTaHOBKax VSAT, MoryT 6biTb
OuYeHb TXKEeNbIMU U UMETb ANNHY A0 1,5 MeTpoB unn agaxe 60nblue, N TPEBYIOT XXeCTKOro
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aHKepHOoro KpenjaeHwus.
CTauunoHapHble ycTaHOBKU VSAT

B cTauMOHapHbIX yCTaHOBKaxX cCaMy Tapenku 06bIYHO MPOYHO NPUKPENIAITCA K OTAEeNbHO
cToseMy MeTannInyeckomy CTonby, KOTopbli 6eTOHMpPYETCS B 3eme AN NPUKPennaeTcs K
3aaHnt0. CTauMOHapHbIe aHTEeHHbI, yCTaHaB/IMBaeMble B onpejeneHHOM MecTe, CneumnanbHo
pa3pabaTbiBaloTCA A1 COOTBETCTBMSA Kak YacToTe nepexoga Ha L, coeAnHSAIOLLLEro CnyTHUKaA,
Tak 1 reorpapuyeckomy nosoXKeHmto 6a3oBoV CTaHLMN, U AOMKHbI 6bITb TLLATENIbHO
noAobpaHbl N OTKaNNG6poBaHbl ANl paboTkl C BEIGPaHHbLIM NpoBaigepoM. YcTaHoBka VSAT
JO/KHA OCYLLeCTBAATLCA TONIbKO CNeLmnanmcTamm, obbI4HO Ha3HayYaeMbiMU MHTEPHEeT-
nposaiigepom.

Mo6unbHblie VSAT

B nocneaHee BpeMs MHOrMe opraHnsauuin pearmpoBaHMs Ha Ype3BblyaliHble CMTyaumn
nepeLuny Ha 6osee coBepLUEeHHbIE TEXHOIOTUN MOBUALHOWM cBA3M VSAT. XOTA CyLLeCcTBYIOT U
Apyrve TeXHoNAormm Mo6ubHbIX Ha3eMHbIX TEPMUHANOB, BaXKHO TO, YTO B OCHOBE MOBUJ/IbHbIX
VSAT ne>XxmT Ta XKe TEXHOJIOTUS, YTO U B OCHOBE 06bI4HbIX VSAT: OTHOCUTENBHO 60/bLLNE,
cneumanbHO U3roTOBJIEHHbIE aHTEHHbI, paboTaloLlme OT reoCTaLyiOHapPHbIX CMYTHUKOB.
Mob6unbHoe o6opyaoBaHue VSAT A01KHO 6bITb BbIMOJIHEHO C YHETOM MO6UAbHON cdepbl
NnpUMeHeHs, BKJIoYas:

e Tapenku, KoTopble MOTyT CKaAbliBaTbCA UM YA06HbI B NnepeHocke.

® B03MOXHO NCMO/Ib30BaHMe HeCKOIbKMX NOBbILWaLWnMX npeobpasosaTtenei (BUC) naun
MOAEMOB.

® Perynupyemoe kpenseHue gns Tapenku.

HekoTopble MO6unbHble VSAT cnocobHbl aBTOMaTMYeCKU 06Hapy>XMBaTb COOTBETCTBYHOLLNIA
CNYTHVK W BbINO/IHATL BblpaBHMBaHWE, COOTBETCTBEHHO, OHW Ha3bIBaKTCA
«camonogcTpanBatowmecs» VSAT. [ipyrne mobunbHble VSAT Kaxkabli pas TPebyoT pyuHon
HacTpovikn. MobunbHble VSAT, Kak NpaBuao, O4YeHb JOPOrv 1 TPeByT cneunanmM3npoBaHHOMN
NoAroToBKM AN 06paboTKu N HacTporku. MNpexae yeM NPUHATL peLLeHne o0 NpuobpeTeHnn
MobunbHoro VSAT, opraHnsaums gokHa NOHATbL ero npernosiaraeMoe KOHeYHoe
ncrnosb3oBaHne. MobunbHbIN VSAT HUKOrAa He A0/IKEH UCMOJ/Ib30BaTbCA BMECTO NOCTOSSHHOIO
VSAT, rae 3To BO3MOXXHO.

KomnoHeHTbl VSAT

B oTAnume oT Apyrnx aBTOHOMHbIX MO6U/IbHbIX Ha3eMHbIX TEPMUHANOB, VSAT COCTOAT U3
HEeCKONbKUX YacTell cneumanm3npoBaHHOro 060pyA0BaHusl, KOTOPbIE AO/KHbI 6bITh yKasaHbl
NSt KOHKPETHOro NpUMeEHEeHUsl.

1. CnyTHUKOBasA Tapesika (Takke HasbiBaeMasl «oTpa)kaTenem») - napabonmnyeckas Tapesnka
M3 Hepagnonpo3payHoro MaTepuana, Kotopas oTpaxaeT MHPOpMaLMIO, NAYLLYIO K
CNYTHUKY U OT Hero K GpoKycy Tapesnku.

2. Nosbliwatownii npeobpasosatens (BUC) - npeobpasosatenm BUC npeobpasyoT
HU3KO3HepreTnyeckue CMrHanbl B BbICOKO3HepreTnyeckme CMrHanbl v UCMONbL3YHOTCA ANS
«O0TNpaBKN» curHana c VSAT

3. ManowyMHble npeobpa3oBaTtenn cmrHanos (LNB) - npeo6pasytoT curHasbl C BbICOKOWA
3Heprmein B CUrHanbl C HU3KOW 3Hepruer n NCNnonbL3yrTCca A5 Npeobpa3oBaHNA AaHHbIX,
NOJTyYeHHbIX CO CNYTHWKA, B CUFHaN, NPUroAHbIN ASIS NCMO/Ib30BaHNS MOAEMOM.



4. MoaeMm - co6cTBeHHOe 060pyA0BaHMeE, KOTOpoe NpeobpasyeT CMrHan co CyTHUKA B
AaHHbIe, MPUTroAHbIE A1 UCMOb30BaHUS Ha KOMMbIOTEPE U B KOMMbIOTEPHOI CeTU.
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BUC, LNB 1 mogeMbl TpebytoT BHELLUHero NMTaHusa B TOW WU UHOW popMe, XOTH 06bIYHO UX
SHepronoTpebsieHne OTHOCUTENbHO HM3Koe. Ecnm 6a3a nnn opuc 6yayT HaxoamnTbcs 6e3
371eKTPONUTaHUA HECKOIbKO pas B AeHb UV Hejesnto, Heo6XoANMO NpeaycMoTpeTb pesepBHoe
nuTaHmne VSAT OT akKyMyniaTopa, ec/in CyTHUKOBBLI VIHTepHeT TpebyeTcsa NocTossHHO. Kpome
Toro, yctaHoBky BUC 1 LNB HaxogaTcA cCHapy>Ku 1 1erko AocTynHbl. HecMoTpsa Ha
OTHOCUTE/IbHO HN3KYH MOLLIHOCTb, MOJIb30BaTeIN He JO/DKHbI NpMKacaTbCa K HUM 1an
KOHTaKTMPOBaTb C HUMW BO BpeMms nogauun nutaHus. Mpn HeobxoaMMOCTM Tapesika MoXeT
6bITb MOMeYeHa NpeAynpexAatoLyM 3HaKOM UK Jaxke orpaxgeHa B 6e3onacHoOM mecTe.

PacnpoctpaHeHHble npo6nembi ¢ VSAT

XoTs VSAT foCcTaTOUYHO XOPOLLO 3apeKoOMeHA0Bann cebs 1 LUMPOKO NCMONb3YHTCH, OHU He
NVLWEHbI NPUCYLLIMX UM NpobieM, 1 NOJIb30BaTeNIN He 3aCTpaxoBaHbl OT O6LLMX OLLUNGOK.

Ha gnana3oHsl, ncnonbsyemble VSAT — C n Ku — MOXeT HeraTUBHO
NOBAUATL NI0Xas NOroAa, BKo4as CUIbHbIA J0XAb, FPO3bl, NecyaHble 6ypu

MNnoxasa noroga M Aaxke ryctol TymaH. Jltobble KpoLleYHble YacTuLbl, B3BELLUEHHbIE B
aTmocdepe, MOryT 1 6yayT BO3€elicTBOBaTb Ha PaANOCUTHANbI,
nocTynawLme Ha CyTHUK U C Hero.



[na Hagnexawero pyHKLMOHMPOBAHMSA CMYTHNKOBbIE Tapenku,
ncnosnb3yemsble ansa VSAT, LOMKHBI UMeTb NPAMYI JIMHUIO BUAUMOCTU K
Heby. 34aHNSA U COOPY>KEHUS, AepeBbs, X0/IMbl, TPAHCNOPTHbIE CPeACTBa U
Jaxke N0AN MOTyT 6N10KNPOBaTb CUTHaNbI, €C/IN OHWN pa3MeLLieHbl nepes,
CMYTHUKOBBIMW aHTEHHaMW.

Mpu ycTaHOBKe CNYTHVKOBOW aHTEHHbI NO/Ib30BaTeNN AO/KHBI
NJaHNPOBAaTb BO3MOXHbIE Ae/iCTBUS PSJAOM C aHTeHHOW, unu 6yayline
N3MEHEHMSI, KOTOpble MOTYT MOBAUATH Ha YCTAHOBKY. [lepeBbsi MOTyT B
BnokupoBaHue KOHEYHOM MTOre BbIPacTh U, COOTBETCTBEHHO, 6yAYT 610KMPOBaTh CUTHan, U
curHanos AEepeBo HyXHo 6yzeT nM6o obpesaTb, NM60 NepemMecTUTb Tapenky. MHoraa
nprnapkoBaHHbIe TPAHCMOPTHbIE CPEACTBA UM XPaHSALLMecs MaTepuasbl
MOryT HernpeaHaMepeHHO 6/10KMpoBaTh Tapesky. Kpome Toro, B CBSI3U €
TEM, UTO aHTEHHbI B OCHOBHOM SIBJIIKOTCS CTAaLWMOHAPHbIMU, NO/Ib30BaTeNn
MOryT NPOCTO 3a6bITb O XapakTepe nx paboTbl — CTPOUTENLCTBO HOBOFO
3[,aHVA UM BO3BeeHUe CTeHbl KOMMeKca MOXeT 6/10KMpPoBaTh CUrHan.

Ecnn y nonb3oBaTtenein BO3HUKAOT Npo6nemsbl ¢ curHanamm VSAT B
XOpOLLYIOo NoroAy, UM ciefyeT cHayana BbIAICHUTb, He 610KMpYyeT N YTo-
nn6o curHan.

O6opyaoBaHue VSAT no-npexHemy TpebyeT NUTaHUA ANna npuema,
nepejauv u MHTepnpeTaumm CUrHanos N3 kocmoca. Horaa moxer
Huskoe KasaTbCsl, UTO 060opyAOBaHMe C HeJ0CTaTOYHbBIM NUTaHVEM BCe eLLe
3HepronoTpebneHme paboTaeT, HO Ha CAMOM JieJie OHO He MOXeT paboTaTk JO/KHbIM 06pa3oMm.
Huskoe nnn HegocTaTouHoe NUTaHMe 060pyA0BaHNSA MOXET 6bIThb
cnefCcTBMEM NIOXOro 06CNy>XKMBaHUA reHepaTopa UK 31eKTpoceTu.

Mo6unbHble CNYTHUKOBbIE CUCTEMbI F0/I0OCOBOW CBAI3N U
nepegauvumn AaHHbIX

YBeNnunnocb KOMYECTBO 1 AOCTYMHOCTb MOBU/bHBIX YCTPOIACTB ANSi NepeAayn ronoca u
AAHHBIX, KOTOpble pa6oTaloT OT CMYTHUKOB CBA3W. Takme yCTpolicTBa 06bIYHO paboTatoT OT
CO6CTBEHHbIX CMYTHMKOBbIX MacCUBOB, KOTOPbIe MMEIT NpucyLLe nM KoHbUrypauuu,
HeAOoCTaTKM 1 0CObble coobpaxeHUsi. MHOrve KOMNaHWKW, KOTopble CHavana npegaaranu
TOJIbKO OAMH TUM FOI0COBbIX PELLUEeHWUI NN peLleHnii ANa nepejaydn AaHHbIX, Havanu
npeanaraTb LWMPOKMIA CNEKTP NPOAYKTOB KaK A/ rONI0COBOW CBA3W, TaK U ANA NHTEPHeTa,
NCNonb3ysi CBON CO6CTBEHHbIE CMYTHUKOBBIE ceTU. M0 3TOW NpMYMHE NMEET CMbIC/1 FOBOPUTL O
HWX B KOHTEKCTe MOCTaBLLMKOB, a He TUMOB YC/yT.

Iridium

CnyTHuMKoBas rpynnupoBka Iridium (Mpuanym) aBnsietca ogHMM M3 NepPBbIX Y4aCTHUKOB PbIHKA
ycnyr MOGUAbLHOW CNYTHUKOBOW CBA3W, KOTOopas 6bina 3anyLieHa B 1998 rogy m ¢ Tex nop
obecneynBaeT HernpepbiBHOe 0b6cnyxunBaHue. CerogHs Iridium wWKrpoKo ncnonb3yeTcs Kak
BOEHHbIMU, TaK 1 KOMMEPYECKMMU KOMMAHUAMW YU TyMaHUTapHbIMU OpraHmn3aumnsmMm.

CeTb Iridium cocTouT 13 66 CNYTHMKOB HN3KOM 0KON03eMHOI opbuTbl (HOO), KoTOpble
BpaLLaloTCcsl BOKPYr 3eM/u OT MOKCa K MNOMKCY U UCNONb3yloT L-AnanasoH ans BocxoasLen n
HUCXOAALWEN NVHUN CBA3N.



Kapma nokpeimus Iridium

MepBoHauanbHo Iridium NpegocTaBnsina TOILKO FOI0COBLIE YC/YTM, UCMNOMb3YS 60MbLLIMe
TenepoHHble TPY6KN, KOTOPbIe CBA3bIBAINCL C HAXOAALLMMMCA Ha OpbuTe CNyTHUKaMMU,
ofHako ceiyac Iridium npeanaraeT orpaHMYeHHbIe yCNyru nepeaayvn AaHHbIX Ans
noakntoyveHms K HTepHeTy. OCHOBHas naes cetm He OT/INYAETCA OT COBPEMEHHbIX BbiLLIeK
COTOBOI CBA3U; MeXAY CNYTHUKaMN MMeeTCa CMrHan «nepeaaym», To eCTb NoAb30BaTeNn Ha
3emJie He 3aMeyaloT, Koraa oAMH CNYTHUK ABMKETCA 3@ FOPU3OHT, a TesiepoH NOAKI0HaeTCs K

APYroMy CNyTHUKY.

MpenmyLlectBa ceTn Iridium 3akao4aloTca B TOM, UTO ee OXBaT ABMSETCA r1obanbHbIM 1 byaeT
peanbHO paboTaTh B /II060M MecTe Ha NoBepxHOCTW 3emau. Iridium yao6eH ana areHTCTB,
KOTopble MOTyT OTMPaBAATb No/b30BaTeNel B 1H060€e NN HECKOJIbKO MeCT Ha rnJiaHeTe,
0CObeHHO B cnyyae HesarniaHMpPoBaHHbIX Ype3BblYvaliHbIX cMTyaunii. bnarogaps ceoemy
rnobanbHOMy OXBaTy, OHa OUeHb MpuBieKaTe/bHa /1 HEKOTOPbIX OTpac/eni, Takmx Kak
aBuauusa n Mopckoe cygoxoacteo. Ha npaktuke tenedoHsl Iridium ctankmsaroTca € TeMu e
npo6aemamu, € KOTOPbLIMU CTaNKMBaKTCA Ntobble cnyTHUKN HOO. ToT ¢akT, UTo CNyTHUKK
HaxoAATCSA B MOCTOAHHOM ABUXXEHWUMN, O3HaYaeT, YTO OHWU Hen3bexxHo byayT cMmeLaThCs B
CTOPOHY MO3MLUIA C MEHbLUUM OXBaTOM. ECnv nonb3oBaTesib HAXOAUTCSA B FOPOACKO cpeje,
Nlecy UV OKPY>KeH ropamMun Uan CTeHaMU KaHbOHa, CUJ/la CUrHasia MoXeT 6biTb MPepbIBUCTON.

YctporictBa Iridium nogkntouatotcs yepes ogHOHaNpaBAeHHbIe aHTEHHbI N BbIMyCKaoTCs C
pasHbIMU dopmMm-pakTopamu. XoTa ycTponcTea Iridium dakTnueckm npesocTaBnsaioT ycayrm
nepeaavn AaHHbIX, OHN O6bIYHO OrpaHMYeHbl 3arpyskoil MeHee 04HOro Merabaiita B CeKyHAy.
BoNbLLINHCTBO KOMMepyeckux ycTpoiicTs Iridium, ncnonb3yembix B ryMaHUTapHOM CeKTope,
ABNAOTCA aBTOHOMHbLIMMU, @ 3TO O3Ha4aeT, YTo A5 paboTel UM TpebyeTcs TONIbKO 3apaj,
AKKYMySIATOPa UKW MOAKIIIOYEHNE K UICTOYHUKY MNTaHUSA, NPU 3TOM CYLLIeCTBYIOT pa3finyHbIe
akceccyapbl Ana yBe/IMYeHNS BpeMeHU UCMOJIb30BaHUS.



Mpumep Tpybxm-TenedoHa Iridium

Thuraya

CeTb Thuraya, kak n Iridium, Hauana npegnaratb yCciyru CnyTHUKOBOM roJ1I0COBOW CBA3M
NnoTpebunTenLCKOro 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 cuny reocMHXpOHHOrO XapakTepa CnyTHUKOB ceTb Thuraya o6cnyxxmnBaeT nLb
¢UKCMpOBaHHOE KOMNMYECTBO reorpapuyeckmx MecTonosioxXeHnii 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.

TepMmuHan mo6unsHoro iHTepHeTa
Thuraya IP

Tpy6xa-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 Kpbiwe BGAN

TepmuHansl BGAN - -
CaMOCTOATe/IbHOW NOACTPOAKM

EXPLOBES

Starlink

OAHOM N3 HOBbIX KOMMAHWIA, Npea/aratoLnx BbICOKOCKOPOCTHOW CNYTHUKOBbIV MUHTEPHET,
asnsaetcs Starlink . Starlink Hauana 3anyckaTtb cnyTHUKKM B 2018 rogy, v ceiyac Ha opbuTe
HaxoawuTcs 6onee 6000 cNyTHMKOB, U B 6amKariluemM 6yayLiem nnaHMpyeTcs 3anyck eLle
6onbLuero konnyectsa . CnyTHUKKM Starlink o6ecneuriBaoT NokpbITME BCE NAaHeTbl, 04HAKO
MeCTHble NpaBuia MOTyT OrpaHMYNBaTh 3TO.

CnyTHMKoBas rpynnupoBska Starlink ncnonbsyeTt nHoi nogxog, Yem npegbiAyLune NocTaBLLNKN
CNYTHMKOBOIO MHTepHeTa — Starlink 3anycTnn cnyTHUKN Ha Pa3INYHbLIX OPEUTANBHBIX
TpaeKkTopusax B opbuTanbHbIx naockocTax LEO n VLEO. CnyTHMKM LEO/VLEO nmeroT oveHb
KOpOTKMe opbuTanbHble Neproabl, COBepLLas HeCKobKo 060poTOB BOKPYr 3eM/n B AeHb. Bce
CNYTHMKM aKTUBHO NepejaroT AaHHble ApYr ApYry, 06pa3ys BUPTYasbHY «CeTb» N0 BCEMY
MUpY. DTO 03Ha4vaeT, YTo cnyTHUKM Starlink akTBHO nepepatoT AaHHbIe KaK Ha Ha3eMHble
ctaHumm (NOC), Tak 1 Apyr Mexay Apyrom, ycKopss nepegady AaHHbIX N0 BCEMY MUPY.

OTaenbHble cnyTHUKM Starlink He paccumTaHbl Ha ANTENbHbIA CPOK CYXK6bI, @ UX OP6UTHI
paccumMTaHbl Ha paspyLUeHre Yepes HeCKobKOo NIeT. AKT 3aMeHbl CMYTHUKOB NO3BoNSeT
KOMMaHWM 3aMEHUTb CTapble Mogesin Ha 06HOB/IEHHOE 060pyA0BaHVEe N PaCcLUMPUTE CBOU
ceTeBble NPeAOXKEHUS.

HopmanbHble cnyTHUKK

CnyTHukK Starlink
999+ km

= -+
7
!

— =

UcmoyHuk: BBC
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Starlink cnpoekTupoBaHbl Kak BCeHarnpaBieHHbIe U He TPe6YIT cneLvanbHOM opueHTauum,
OfHaKO MM BCe paBHO NnoTpebyeTcsa cBO6OAHbIN, 6ecnpenaTCTBEHHbI JOCTYN K HEOY.
Bavxkanive NpenaTcTBUS, TakmMe Kak 34aHUS U BbICOKME AepeBbs, BCe PaBHO 6yayT
MeLlaTb 06CcnyXXnBaHMI0. MOCKONLKY CNYTHMKX 6bICTPO BPaLLaroTC BOKPYr 3emMau, aHTeHHa
ABTOMATNYECKN PerucTpupyeTcs U NoAKAoHaeTcs K CNyTHUKaM, MOAHVUMAOLVMCSA Haj
ropM3oHTOM. [TOCTOSAHHO NPON3BOAATCS HOBbIE MOAENN aHTEHH.

lMpumep aHmeHHs! Starlink :

Apyrve npenmyutecta Starlink Kak ycnyru BkitouaroT B ce6bsi:

® BosbLUIOE KOINYECTBO CMYTHMKOB CO34aeT KPUTUUECKYH U36bITOYHOCTb, CHMXKAas
Harpy3sKy Ha KaXblli opbUTaNbHbIA CYTHUK, @ TaK)Ke KOMMEHCMPYst BO3MOXHbIe
Henonaakn B paboTe Nt060ro cNyTHMKA.

e CeTb MMeeT Ype3BblYaliHO BbICOKYH MPOMYCKHYH CMOCOB6HOCTL MO CPAaBHEHUIO C
60/1bLLUNHCTBOM APYrMX CMNYTHUKOBbIX NPOBalAEpPOB.

e CeTb 6yAeT NOCTENeHHO pa3BMBaTbCS, MO3BOJISAA NOBbILLATL CKOPOCTb MHTEPHETA U
ncnonb3oBaTb 6051ee HoBoe o6opys0BaHMe.

HekoTopble HegocTaTku Starlink Kak ycnyrn mMoryT Bk/louaTh B cebsi:

® HaszeMHbIM aHTEHHaM N MoJeMaM TpebyeTcs CpaBHUTENbLHO 60/bLUE IHEePrUn ANs
noaAep>XaHust NOCTOAHHOIO COeANHEHUS.
MHorvie NpaBUTENbCTBA XXECTKO OFPaHNUMBAIOT NN 610KMPYIOT AocTyn K Starlink .
MockonbKy CNYTHUKOBAsA CeTb NOCTENEHHO MOAEPHU3NPYETCH, CTapble aHTEHHbI U
obopyaoBaHue MOryT nepectatb PyHKLUNOHNPOBATD.

MNepea nokynkon nHtepHet-ycayr Starlink npokoHcynbTMpyiTech ¢ NpodpeccuoHanbHbIM
NoCTaBLLUVKOM MO BONpocam o60pyA0BaHUA N HA3eMHOW YCTaHOBKN .

AonosiHuTeIbHble NOCTaBLUUKU
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CyliecTByeT psij APYrUX NOCTaBLLMKOB CMYTHUKOBOW CBA3W, KOTOPbIE IN60 BbILLIN Ha PbIHOK
B rnocsiegHMe HecKko1bKo f1eT, IN60 BbIMAYT Ha PbIHOK B CaMOM bavKarwem byayLiem.
JocTxeHVs B 061aCTN TEXHONOTNI U HOBblE MHBECTULIMW MO3BOJIAT CYLLECTBEHHO
pacMpUTL He TOJIbKO OXBaT, HO 1 O6LLYI0 CKOPOCThL NepeAayn aHHbIX NPU COXPaHEeHUN
pacxo/o0B Ha NpnemsieMoM ypoBHe. BecbMa BepoATHO, UTO B C/iefytoLLeM AecaTuaeTmm
3HauYNTENbHO BO3pacTeT YMC/I0 KOMMEpPYeCKUX NOCTaBLLMKOB, KOTOPbIMU CMOTYT
Noab30BaThbCsl FyMaHUTapHble opraHu3aumn.

O6Lee pyKoBOACTBO MO YNpaB/ieHUI0 MO6M/IbHBIMY CMYTHUKOBbLIMMW
ycTpoiicTBamMmm

3kcnnyaTalMoHHble pacxobl

3KcnayaTauMOHHbIe pacxodbl, CBi3aHHbIE C TEKYLLVUMU MO6UIBHBIMU CNYTHUKOBBLIMU
yCTpOWCcTBaMM, MOTyT OKa3aTbCA HEMOMEPHO BbICOKUMU A1 MHOTUX yupexaeHuii. Camu
dur3nyeckme ycTpomcTBa MOryT CTOUTb OT COTEH A0 ThiCAY J0N1apOoB, a Tapudbl Ha Nepeaady
ronoca v AaHHbIX MOFYT CTOUTb HAMHOIO JOPOXe, YeM Y 06bIYHbIX Ha3eMHbIX MPOBaliepoB.,
0C06€eHHO AN MO6MIBHOIO CMYTHMKOBOIO MHTepHeTa. J1to6oe YacTHOe INLO NN yUupeXjeHue,
KOTOpOe NaaHupyeT BAageTb 1 3KCNAyaTUpPOBaTh YCTPOMCTBO MOBWU/IbHOM CNYTHUKOBOM

CBA3M, AO/HKHO 3apaHee U3YYnNTb MJaHbl N 3HaTb, Kakne pacxoAbl NPeAcTosT.

JTto60oi1 nepcoHan, NCnob3yLWniA CNYTHUKOBbLIE YCTPOMCTBA, AO/KEH 6bITb
npovHpopMmMpoBaH 06 NX HaA/lexallemM UCMoAbL30BaHNU U O TOM, Kakme pacxodbl CBA3aHbI C
KaxabIM 13 HUX. MockonbKy Halwa paboyas cpesa CTaHOBUTCA Bce 6onee 1 6osee 3aBNCUMON
OT NOAKJIIOUEHUS], C/TyYaliHble NONb30BaTeNN MOTYT 6bITb HE 0CBeAO0M/eHbl 060 Bcex POHOBbIX
JaHHbIX, KOTOPble MOXET NCMO/b30BaTh OAMH MOAKIOUYEHHbIA KOMMbIOTEP, BK/IOYas 3arpysKy
O6HOB/IEHNIA CNCTEMBbI, 3N1E€KTPOHHOM MOYTbI UM KOPMOPaTUBHbLIX MporpaMm obmeHa
dannammn. Ecnm nonb3oBaTenn He Nosb3yTCs KAKUM-11M60 6e3NMMNTHBIM TapUPHBLIM
NjaHoOM, BCE HEHY)XXHOE MCMOJIb30BaHNE JaHHbIX AO/HKHO 6bITb OFPaHUYEHO, U
HeCaHKLMOHNPOBAaHHbIA JOCTYN K CNYTHUKOBLIM TEPMUHaNaM He A0/KeH 6bITb paspeLueH!
OAVIH MOBUBbHbBIA TEPMUHAN CNYTHUKOBOW Nepegayun AaHHbIX MOXET 060ATUCh B AeCATKMN
ThICAY J,0/11apOB 3a OAMH MecsL, eC/IN OH NCNOJb3YyeTCs Kak 06bIYHOE CoefMHEHME, U 3Ta
npo6nema ycyrybnsieTcs, eCiv B opraHmM3aLmnm UCrnosb3yeTcs HeCKObKO TEPMUHANOB.

OnacHocTn

HekoTopble annapaTbl CNYTHNKOBOW CBA3W, 0CO6EHHO OfHOHAaMNpPaB/ieHHblE TEePMUHabI
CNYTHUKOBbIX AAHHbIX, MOTYT N3/ly4aTb BpeAHble KONMYeCcTBa Pajno- U MUKPOBOJIH Mpun
ncnosib3oBaHUN. Mosib3o0BaTeNy A0MKHbI BHUMATEbHO NMPOYNTaTb MHCTPYKLUM MO
aKcnayaTauum v o6paTnTb BHUMaHMeE Ha Nto6ble HaKernkn M STUKETKU C
npegynpexaeHnem o6 onacHocTu. Monb3oBaTeNy HUKOrAa He JO/MKHbI HAX0AUTLCA 6auxe
yeM B 1 MeTpe OT nepeAHeli YacTV OAHOHaMNpPaB/EHHOrO TEPMMHAa 3a3eM/IEHNS, N B ngeane
TepMUHasbl AO/IXKHbI PacnofiaratbCs Ha BO3BbILLEHHOCTY, UTO6bI N36eXaTb pUcka
HenpaBUALHOIO yNpaB/eHus.

Pagvionpo3payHocTb

PacnpocTpaHeHHOW oLMOKOM MHOIMX NoJib30BaTeNel ABASeTCs NOMbITKa MCNOb30BaTh
YCTPOWCTBO, NOAKIOUYEHHOE K CMYTHUKOBOW CBA3M, B MOMELLEeHUI, NoJ CTPOEHNAMU NN
Korga cvrHany npenaTcTBYOT pm3nyeckme o6bekTbl. MHOrme nonb3oBaTenn-HOBUYKU
NPUBBLIK/IN K MOBUNbHBLIM YCTPONCTBaM, TaKUM Kak TeflepOoHbl, KoTopble 6yayT paboTaTb B
60/IbLUINHCTBE PAiOHOB, Y MOTYT MHCTUHKTUBHO He MOHMMAaTb HEO6XOANMOCTb MMEeTb YeTKYHo
NINHWIO BUANMOCTM Heba, 0cO6eHHO 3TO KacaeTcs nosib3oBaTeneil CNyTHUKOBbIX TenepOoHOB.



Kak npaBuno, ycTpoicTBa €O CMYTHNKOBOW CBA3bIO He byAyT paboTaTb Noj KPbITbIMU
34aHNAMN U NGO Apyroli TBePAOV KOHCTPYKLMEN, KOTopas He iBASeTCs A0CTaTOYHO
«paAnonpo3payYHo» — TO eCTb PafMOBOJIHbI HE MOTYT JIerko NPOXoAnTb Yepes HUX. Takune
MaTepuanbl, Kak 6eTOH, MeLLKN € Neckom, MeTaninyeckas apmaTtypa n gpyrue
pacnpocTpaHeHHble CTPOUTEeIbHble KOMMOHEHTbI MOryT CO3/aBaTb MOMexu 1 6/10KMpoBaTh
pPaAvioBOJIHBI. YCTPOMCTBA, MOAK/OUYEHHbIE K CMYTHUKOBOW CBA3W, MOTYT paboTaTb Noj
HeKOTOPbIMM MaTepuanamMm, TaKNMK Kak MaTepumasn nanatky Uan NNacTUKOBbIA 6peseHT,
O/IHaKO MoJib30BaTeNU AOMKHbI 3HaTb, UTO 3TO MOXET cpaboTaTb He BO BCEX CAyYasnX.

PacwumpeHumna/mautbl

MpoBaligepbl MOH6UNBHOW CNYTHUKOBOW CBA3M NpeA/iaratoT LUNPOKUIA CNeKTP akceccyapos,
KOTOpble NOMOraroT 1 NO3BOJIAIOT UCNONb30BaThb TefledpOoHbl U TEpMUHANbI NepeAayn JaHHbIX.
K HUM MOryT oTHOCUTLCS:

® YANVHUTENbHbIE Kabenm - AN MOHTaXXa HEKOTOPbIX yCTpOI\/‘ICTB Ha Kpbilwax Nnav Haj
NMNHNAMU AepeEBbLEB.

o BHellHVe aHTEeHHbI - 415 yBenyeHna MOLLHOCT CUTHala 1 LLULNpPOKOoBeLaHNA.
AOK-CTaHLUM - /15 MOCTOSAHHOIO NMUTAHUSA NN MOHTaXa HEKOTOPbIX yCTpOI7ICTB, TaKnNX
KaK CNyTHUKOBbIE Tene(l)OHbI.

¢ Bo3MOXXHOCTM CaMOOPMEHTUPOBAHMA - yCTpOI'./‘ICTBa, KOTOpbl€ MOryT aBTOMaTnN4e€CKU
06Hapy)KVIBaTb N HanpaBndaTb TepMNHaNbl AaHHbBIX BO BpeEMA ABUXEHNA.

B 3aBUCMMOCTU OT NOTpe6HOCTElV r'yMaHUTapHO onepauuy NoJib30BaTeNu AO/KHbI
paccMoTpeTb BCe BapMaHTbl, MPY HEO6XOANMOCTHN, U 06CYANTL C MOCTaBLUMKAMU, UTO6bI
NyyLle MoHsITb, YTO MOXET 6bITb AOCTYMHO NN OCYLLLECTBMMO.

Kopb! Bbi3OBa

B cBSi3M € TeM, UTO CNYTHNKOBasA TenedpoHHas CBA3b HMKOTAa He NPUBA3bIBAeTCS K
KOHKPETHOW cTpaHe, NpoBaligepamM CyTHNKOBOI CBSA3U 6bl1 NpeAoCcTaBieH CO6CTBEHHbIN
«KOJ, CTPaHbI». Mpu 3BOHKE Ha CNYTHUKOBLIV TenedoH 13 BHeLLHeN ceTu TpebyeTcs HabpaTb
NoJIHbI KOZ CTPaHbl Nepes HOMepPOM CNYTHUKOBOro TenedoHa. Koapbl BbI30Ba AN KaXKA0ro
nposaiigepa:

Iridium/Thuraya: +882 16

Kozibl BbI30Ba CTPaH CyTHMKOBOWA CBA3M

Inmarsat: +8708

Kpome Toro, Ansi Toro 4to6bl MO3BOHUTL CO CMYTHUKOBOIO TesiepOHa B HA3EMHYHO CETb,
Heo6Xx0ANMO Ha6paTh MOJHbIV KOA CTPaHbl, AaXe ec/Iv MoIb30BaTeNIN HAaXOAATCSA B TOM Xe
CTpaHe, YTO U Bbi3biBaeMblii HOMep.

SIM-kapTbl N YCTPOACTBA

MNopasnstowee 60NbLUMHCTBO peLleHNn MObMIBHOM CMYTHMKOBOI CBA3M paboTaloT 3a cyeT
ncnonb3oBaHusA SIM-kapT, Kak U MobunbHble TeniedpoHbl GSM, B TO BpeMs Kak annapaTtHoe
obecneyeHne CBA3N NMeeT cepuiiHble HOMepa 1 Apyrne naeHTUPUKaLMOHHbIe Koabl. Mpu
NosyYeHUn HOBbIX YCTPOWCTB U NIaHOB CMYTHUKOBOW CBA3W NO/SIb30BaTeNN A0/KHbI
3anucelBaTb HoOMepa SIM-KapT 1 Homepa MeXAyHapoAHOW naeHTndnKaumMm MobnnsHoro
o6opyaoBaHus (IMEI). N SIM-kapTkl, 1 Homepa IMEI Ao/KHbI OTChexXxmBaTbCa 1 B jeane
nepuoanyeckn NpoBepsaThbCs.



B 3KCTpPEeHHbIX CUTyaLMsAX YCTPOACTBA MOTMYT 6bIThb yTePsiHbI, YKpPaZeHbl NN NPOCTO 3a6bIThl.
Monb3oBaTenu JOMKHbI CNefnNTh 3@ TeM, YTo6bl SIM-kapTbl b1V yCTaHOBAEHbI MPaBU/BHO,
TaK Kak OTBETCTBEHHOCTb U Pacxo/bl, CBA3aHHbIe C YCYrol, CBS3aHbl C KAPTOM, @ He C CaMUM
ycTpoiicTBOM. B cnyyvae yTepu SIM-KapTbl OHa MOXeT 6bITb MCMOJ/Ib30BaHa He Mo Ha3HaYeHUIo
APYrMMUY 0CBEAOMJIEHHbIMMW INLLAMMW, BO3MOXXHO, B NMPECTYMHbIX NN HACUIbCTBEHHbIX LIENSX.
MNonb3oBaTtenen cnepyet NPOUHCTPYKTUPOBAThL COO6LLLATL 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 3/10ynoTpebeHme.

Pecennepbi/nocraBLnKun

BO/IbLUMHCTBO YCTPOVACTB U NJIaHOB CNYTHUKOBOW CBSI3V NPOAAOTCA Yepe3 TOProBbIX
nocpeAHNKOB (pecennepoB) — 3TO KOMMAHUK, CreLvanm3npyoLwmecs Ha MecCTHOM
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 - NaHbl, KOTOPbIe MPeAno/araloT BbICTaB/IeHVIe CHETOB TOJIbKO
Nno Mepe NCMNoJib30BaHMWA YCAYr - 3TO 0CO6EHHO NOJIE3HO A/ aBapUINHO-CNacaTebHbIX
Cnyxe6.

e EXXeMecsi4HO - onJjiaTa BCeX YCTPOWCTB MPOM3BOANTCA eXeMeCAUYHO, Mo GUKCUPOBAHHbIM
Tapndam nnm ¢ pUKCMpPOBaHHOW NAATON.

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

CyLecTBYIOT TakXe pas/inyHble TaMOXEHHbIe MAaTeXun 1 NaaHbl, KOTopble MOTyT 6bITb
JOCTYNHbI 3anpallnBaloLL MM opraHm3aumsam. Hanprmep, rymaHuTapHble opraHmsaumuy,
KOTopble MeoT 60/1bLLI0e KONNYECTBO aKTUBHbIX YCTPOMCTB, MOTYT NPUHATE peLleHne o
BCTYNJI€HN B r06asbHble NaHbl, OXBaTbiBaKOLLME BCe aKTUBHbIE YCTPOWCTBA B O4HOM
nakete. Kpome Toro, CKopocTb WM NPOMNYCKHaA CNOCOBHOCTb MOTYT 6bITb OrpaHNYeHbl B
HEeKOTOPbIX YacTAX MUpa B NepunoAbl HA3KOro NCMNONbL30BaHNSA (HOUHOe BpeMs), UTO6bI B TOT
K€ MOMEHT pacnpesensaTbcs Ha Apyrve 061acTu € BbICOKVMM YPOBHEM MCMO/b30BaHUSA
(aHeBHOe Bpems). JTlo60I1 ryMaHUTapHOW opraHusauum, 3anpalumBearoLei ycTpoucTea
CNYTHUKOBOW CBA3U, CejyeT CBA3aTbCA C HECKOJIbKMMM NOCTaBLLMKAMU U MOAYYMNTb
HEeCKOJIbKO KOMMepYecKnx NpeanoxXeHnni.

PacnpocTpaHeHHble Npo6semMbl ¢ MO6U/IbHLIMY CTYTHUKOBLIMU
yCTPOMCTBaMM

e lcnonb3yeTcs N YCTPOMCTBO B MOMELLEHWNN MW 3aC/IOHEHO
Cnab6blii LN NCKaXXKeHHbIA OT NpsAAMOV BUANMOCTU Heba?
curHan e UVmeeTcsa m kakoe-nnb6o Apyroe nepegaroLlee ycTporicTBo
WAV YacToTa, KoTopble MOTryT MeLluaTb CUrHany yCTPoOMcTBa?

e [lpucyTcTByeT nn B ycTpoiicTee SIM-kapTta?
e AkTmBHa nn SIM-KapTa ycTponcTea?
YCTpoCTBO He NOAK/II0OUYEHO K Vicnonb3yeTcs v yCTPOLVCTBO B MOMELLLEHMN NIV OKPYXKEHO
CNYTHUKY BbICOKMMW COOPY>KEHUAMMW, XOSIMaMUN NN [EePEBbAMN?
e [Ins ofHOHanNpaBAeHHbIX CMYTHUKOBbIX aHTEHH —
Hanpas/eHbl /I OHW B NPaBWILHOM HarnpasneHnun?



e bbina nn akTUBMpoOBaHa yciyra, nogxktoyeHHas K SIM-
Kapre?

YCTpOiACTBO NOAK/IIOUEHO, HO
e bblfa v ornniayveHa ycnyra, nogknoyeHHas K SIM-kapTte, nnm

ycnyru He
SIM-kapTa rnoAk/itoyYeHa K NocToriaTHoOMy cHeTy?
npepocTaBNaOTCA .
e bblsla N1 NO KaKOM-TM60 NpUYMHE NPUOCTaHOBIEHa UV
npekpatleHa ycnyra, nogkntoyeHHasa K SIM-kapre?
PaaunocBa3sb

Ncnonb3oBaHVe MO6UIbHOW PajMoCBA3N MMeET JaBHIOK NCTOPUIO B COO6LLIECTBE
rYMaHUTapHOro pearnpoBaHus 1 BCe eLLe LMPOKO MCNOJb3yeTcs ceroAHs. B HacTosLee
BpPEeMsi B pacnopsi>keHUN ryMaHUTapHbIX OpraHnsauunii umeeTcs 6onbLLoOe pa3Hoo6pasue
MOBW/IbHBIX CPEACTB CBA3W, OAHAKO He TakK JaBHO PajMOCBA3b 6bl1a B OCHOBHOM
eAVHCTBEHHbIM CNOCO60M NoAAep KaHMSA NOCTOSIHHOW CBA3M C pacnpeaeneHHow ceTbio
rYMaHUTapHbIX OpraHn3aLumii.

HOCKOIIbe pagnoceTn, no CyTu, NOJIHOCTbHO 06C]'Iy)KVIBa}OTCFI rymMmaHMUTapHbIMUA
OopraHunsaynamMmm CaMoCToATE/IbHO, B p€a/ibHOCTU OHN NO-NPeXXHEeMY ABNAKTCA 6e30TKa3HbIMM
B KOMMyHI/IKaLI,I/IOHHOI‘/’I CeTU; rocyaapCTBEHHbIE NN BOEHHbIE CTPYKTYPbl MOTYT OTKNTIOYNTb
nnn BblIBECTU N3 CTPOA KOMMepYyeCckne KOMMYHUKaLNOHHbIE CeTU, HO pagnoCTaHUNIN 6yAyT
paGOTaTb A0 TeX NOp, NOKa ryMaHUTapHbIe OpraHn3auuu noaaep>XxmBaroT CBOM pagmnoceT B
dKTUBHOM M HaaneXalleM CoOCTodHnNN.

TexHnuYeckme nNpob6semsbl paguoCBA3N

HauuoHanbHble HOpMaTuUBHbLIE Tpe503a|-|m|

Ncnonb3oBaHWe paanocBa3v Ansi NoAAEP>KKM r'yYMaHUTapHbIX onepauumii, Kak npaBuio,
cymMTaeTcs NPUeMIEeMOi 1 3aKOHHOW NPAKTUKOW B 60NbLLUMHCTBE CTPaH BeAeHUs
AeATeNbHOCTY, OAHAKO eCTb HECKOJIbKO CTPaH, rAe paAMocBa3b MOXET 6bITb 3anpeLleHa nnm
3HaUMTeNbHO orpaHnyeHa. [laxxe ecim UCNoJb30BaHMe PajMOCBA3M CHATAETCA 3aKOHHbIM,
noyTV HaBepHsika 6yeT MeTb MeCcTO HaLWOHaNbHbIV NpoLecc pernctpaumun, B xoge
KOTOPOro BnajenbLbl 1 onepaTopbl paguoceTeli AoMKHbI 6yAyT NoAaTh 3asiBKY Y NONYYMTb
NVILLEH3MW Ha 3aKOHHOE NCMNOo/b30BaHue.

OCHOBHas NpUYMHA, NO KOTOPOW HaUNOHaNbHbIE OpraHbl BNAaCTU MOTYT NOXenaTb
OTCNIeXMBaTb U PeryinpoBaTb PaAnNoCBs3b, COCTOUT B TOM, YTO6bI 3aLLIUTUTL MOJIE3HOCTb U
$YHKLMOHANBbHOCTb Y>Ke NCMOoNb3YyeMbIX PaAN04acToT, O4HOBPEMEHHO YCTPaHSAS KOHPINKTbI
NCNonb30BaHUS YacToT B 6yayLieM. B 60nbLUMHCTBE CTPaH, rae paboTatoT ryMaHUTapHble
opraHusaumn, Ta v nHas Gopma pagmnocBs3u yXke NCNoNb3yeTcsl HALMOHANbHBIMU U
rocyAapCcTBeHHbIMU Cy6beKTaMu, BKIOYas MOANLMIO, apPMUIO U CNTYXX6bl SKCTPEHHOIo
pearnpoBaHus.

Ans ynpaBneHunst 3TUM NPOLLECCOM HaLMOHabHbIE OpraHbl BIACTU 06bIYHO MMEIT 3apaHee
BblZeNIeHHbI ANana3oH YacToT, KOTOPbIA MOTYT UCMO/Ib30BaTb 4151 CBA3M HEroCyAapCTBEHHbIe
Cy6BbeKTbl, HanpMep, r'YMaHUTapHble opraHusauumn. B pamkax npouecca perucrpauum um
NINLEH3MPOBaHNSA HaLVOHabHbIE NIV MeCTHbIe OpraHbl BAaCTV MOTYT TakXKe pacrnpeensitb
KOHKpPEeTHbIe YacToThbl A1 KaXKAO0M 3anpallvBaloLLEeil opraHmM3auum, no3aTomMy atobas
AeATeNbHOCTb, CBA3aHHAsA C 3TOMN YaCcTOTON, MOXEeT 6bITb HaNPAMYH CBA3aHa C
NNLUEH3VPYIOLWMM opraHoM. Jlio6as rymaHMTapHas opraHusaums, nosyymnBLLas creunanbHyo
nnueHsuto, byaeT obsi3aHa UCMOIb30BaTb NPeAOCTaBleHHble YacTOThl U A0/KHA byaeT An6bo



3anporpaMMupoBaTb CBOW COBCTBEHHbIE paguocTaHUmMK, NMbo HaliTK cpeacTBa ANA
NPoOrpaMmMrpoBaHNs 3TUX PagNOCTaHLUMNA.

orpaHlll‘-IEHlllﬂ paanoceaA3n

PaccTosiHMA - B 3aBMCUMOCTW OT TUMNa PaAUOCTaHLUN, pa3Mepa aHTeHHbI N UCTOYHUKA
3Heprun, pagmnocTaHLmMm MoryT NoaAepXXMBaTh CBA3b TO/IbKO Ha PacCTOSAHUMU 0 HECKONbKUX
KNIOMeTpPOB. B ropoAckux ycnoBmsiX Wam mectax € rycCTom pacTUTeNbHOCTbIO, X0/IMaMun v
KaHbOHaMM 3TO PacCTOsiHVE MOXET 6bIThb eLlle MeHbLUe. YUpeXxaeHns Uan nepcoHarn,
MCnonb3ylLire pagnocsasb, AO/DKHbI UMeTh NpejcTaBieHe 0 BO3MOXHOCTAX UCMOb3YeMbIX
VIMUN YCTPOWCTB. B ngeane, cCoTpyaAHMKM ryMaHUTapHOM opraHusaumnm, oteedvatrowme 3a UT,
6€30NacHOCTb N IOTUCTUKY, AO0/DKHbI UMETb NpeAcTaBeHne 0 TOM, Kakme reorpapuyeckme
parioHbl MOTYT NOAAEPXKNBATBLCA UCMOJIb3YyeMbIM TUNOM 060pYyA0BaHMS.

MepTBbie 30HbI - 1a>Ke B 30HaX MNePEKPbIBAOLLErocsi PaMonoKpbITUS MOTFYT 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 NPoBoAUTEL NPOBEPKY PaANOCBA3N, YTO6bI ONpeAennTb, MOXHO
2N NCNONBb30BaTb PAAMO B OMNpPeeNeHHOM CTaLMIOHAPHOM MecTe.

Momexm - pagmnocurHanbl MOryT 1 6yAyT B3aMIMOAENCTBOBaTL C APYrMM 31€KTPOHHbIM
o6opysoBaHMeM. BbiToBble MPM60OPBI, TakMe Kak MUKPOBOJIHOBbIE NeYun, UAn Apyroe
o6opysoBaHMe, UCMO/b3YyloLLee PAaANOBOJIHBI, HANPUMep, TPaANLNOHHOE BellaTeslbHoe
TeneBuAeHne, MOTyT BAMATb Ha paboTy paanocTaHLMM UK yXyALwlaTh ee. O6beKTbl €
60NbLUMMW 3NeKTPUYECKVUMIN 3apsSAaMN TakXKe CO3Aal0T 3/IeKTPOMarHUTHbIE NoJisA, KOTopble
MOTYT BAVSTb Ha pPajuno - TenedoHHbIe TMHUN 3neKTponepesay, 6onbLuve
TpaHcpopmaTopHble 6yAKU 1 faxke 60/bLUNE FreHepaTopbl MOMYT OKa3biBaTb BAUSHME Ha
paanocurHan. Ns6eralite ycTaHOBKU AN UCNOJIb30BaHMA PajMoo60pyA0BaHMA NOA TNHUAMMN
aneKkTponepeay AN pagmoBbILLKAMU, NCNONb3YeMbIMU APYTMMU KOMMAAHUSMWN U
opraHu3aumsaMu, UM No6anN3oCcTU OT HUX.

KOMMOHEeHTbI

MoAaBUXXHas pagmMocTaHLUs

Cucrembl Mo6unbHOK paguocBasn/TenepoHHbIe TPY6KM «TpaHCUBEPbI»
(npuemMonepeaaTUMKM) - pajroo60pyA0BaHIMe, KOTOPOe MOXEeT Kak OTNpaBAsATb, Tak U
NpUHMMaTb CUrHan. HekoTopble pagMoyCcTPOICTBa NOSIHOCTbLIO aBTOHOMHbI U MOCTaBASAIOTCA C
6aTape;|M|/| Aana nnTaHnA yCTpOIZCTBa B Teé4eHNE HECKOJIbKMX YaCoB U1 LLeN1oro gH4, B TO
BpeMA KaKk gpyrue Tpe6y+0T BHELWHNX NCTOYHUKOB NNTaHNA, TaKUX KaK yCTaHaB/IBaeMbl€ Ha
TpaHCNOPTHLIX cpeacTBax. Kpome Toro, pagnoctaHuum MOryT 6bITh onpegeneHbl Kak
MO6UNbHbIE — pagnocTaHuMnm, KOTopblie NnepemMeLlaloTca BMecTe C 1loAbMN NN
TPAHCNOPTHbIMU CpeACTBaMU, NN CTaLlMOHaAPHbIE — pagnoCTaHUN, KOTOPbI€ MOCTOAHHO
noaKnr4eHbI K Ha3zeMHoW CTaHUWnWN.



MopTaTuBHas pagnocTaHums ABTOMO6M/NIbHAs pagvOCTaHLUMS

TouKa-TouKa - KOr4a paanoyCcTpoicTBa CBA3bLIBAKOTCA APYr C APYroM HanpsiMyto, 6e3 6a30BoiA
CTaHLMW UAN PETPAHCAATOPA MeXAY HAMMW, OHU OCYLLIECTBASIOT CBA3b «TOYKa-TOYKax». B
3aBMCMMOCTM OT TUMA PagUNOCBA3N U NCMONb3YEMOI YacTOTbl CBA3b «TOUYKA-TOYKA» MOXET
6bITb OUEHb OrpaHUYEHHO. BONBLUIMHCTBO NOPTAaTUBHBIX PAANOCTAHLMIA, paboTaloLwmx oT
6aTapeii, He IMetoT BbIXOAHOM MOLLHOCTM WY AOCTAaTOYHO 60NbLUNX AHTEHH, UTO6bI
nepefaBaTb CMrHasbl HA OYEHb Aa/ibHNE PACCTOAHUS, U 6YAYT OrpaHNYeHbl COTHIMU METPOB
CBAI3U «TOYKA-TOUKA».

CeTeBasi/peTpaHC/INPOBaHHas CBA3b - KOTAa Ba PajNOYCTPOLiCTBa 0O6MEHNBAOTCS
AAHHBIMU C UCMONb30BaHNEM Kak MUHVMYM OAHOMO MPOMEXYTOYHOro YCTPOICTBA, TaKoro Kak
6a30Basi CTaHUWsl, Takasi CBSA3b He ABMISIETCS «TOYKA-TOUKa» Y MOXET Ha3bIiBaTbCsA CETEBbIM UK
PeTPaHCNIMPOBaHHbIM COEANHEHUNEM.

AHTeHHa

AHTEHHbI — 3TO TO, YTO GM3NYUECKM 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 NPENATCTBUN, UTO6bI U36eXaTb nepe6oeB B CBA3W.


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

O6Lume TePMUHDbI AN AaHTEHHDI:

® KoappuumeHT ycmneHmns aHTeHHbl — KO3PPULIMEHT, Ha KOTOPbI YMHOXAaeTCcs BXOAHas
MOLLIHOCTb aHTeHHbI, YUTO6bl 06ecneunTb 60/1ee BbICOKYHO BbIXOAHYHO MOLLHOCTL. bonee
BbICOKasl BbIXOAHasA MOLLHOCTb MPUBOAMT K Nepejayve Ha bonbluee paccTossHuE 1
yBe/InyYeHne CUJibl CUTHana.

e [lonoca nponyckaHus aHTEHHbI - ANanasoH YacToT, Ha KOTOPbLIX aHTeHHa paboTaeT
YAOBNETBOPUTENBHO. Pa3HuLLa MeXay CaMO BbICOKOM 1 CaMO HN3KOW TOUKaMu
YaCTOThbl Ha3bIBA€TCS MOJIOCOM MPONYCKaHUSA aHTEHHbI.

® 3¢$pPEeKTUBHOCTb aHTEHHDbI - OTHOLLEHWE M3/Ty4aeMOli MOLLHOCTM NIV MOLLIHOCTH,
paccenBaeMoi B CTPYKType aHTeHHbI, K BXOAHOM MOLLIHOCTU aHTeHHbI. bonee Bbicokas
3¢ $eKTUBHOCTb aHTEHHbI O3HaYaeT, UTo 60J/ibLLe IHEPTrN N3/TyHaeTCcs B TPeXMepHoe
NPOCTPAHCTBO U MEHbLLIE TePSeTC BHYTPU aHTEHHBbI.

e /innHa BONHbI aHTEHHBI - €C/IN J/IHA BOJIHbI — 3TO PaccTosiHWeE, KoTopoe
pajnMo4acToTHas BOJIHA NPOXOAUT B TedeHne 04HOro nepuoja LnKkna, AJiHa BoaHbI
AaHTEHHbl — 3TO pa3mep aHTeHHbl, OCHOBaHHbI Ha AJInHe BOJIHbI. YeM 6obLue A/INHa
BOJIHbI, TEM AJINHHEE aHTeHHa.

e HanpaBieHHOCTb aHTE€HHbI — 3TO CNMOCO6HOCTb aHTEeHHbI POKYCMpPOBaTb
3NeKTPOMarHUTHbIE BOJIHbI B ONpejefieHHOM HanpasaeHun Ans nepegayuv v npmema.

ba3oBas cTaHUMA

basoBble pagnoCTaHLUM TaKXKe ABNAIOTCA NpuemMornepeaaTymkamm, 06bI4YHO
yCTaHaB/MBaeMbIMU B GMKCUPOBAHHOM MecTe B odpuce Nam XXNI0M KOMIieKce.
dyHAaMeHTaNbHOE NPorpaMMmMpoBaHme U HOpMbl 6a30BOV PaANOCTaHLMN HE OT/INYATCSA 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
CUTHAJOoB, a Apyras AN TPAHCIALMN UCXOASALLNX CUTHAJOB, pa3AeneHHbIX TakuM 0bpasom,
UTO6bI MHOXECTBEHHble KOMMYHUKaLWUN He MeLlann Apyr Apyry.

PagnoctaHuum 6a30BOM CTaHLUW TaKXXe MOryT 6bITb CKOHPUTYpPMPOBaHbI 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 pa3sMeLleHNs HECKOJIbKMX TUTMOB
paaviokoHdurypaunii, B4/OBY/YBY n gpyrux. Takme TUnbl My/IbTUMOAA/IbHbIX 6a30BbIX
6/10KOB CBAI3U ABNAOTCA Y3KOCMELMNaan3npoBaHHbLIMN N 06bIYHO UCMONbL3YHTCA
opraHusaunaMu, NpUBJEKaoLWVMN CNeLnanncToB No paano v CBA3N.



Mpumep 6a30BoiA cTaHLUN

CeTU U3 O4HOTO W/IN HECKOJILKMX PETPaHCUISITOPOB

PagviopeTpaHCcnATOpbl — 3TO YCTPOIACTBA, KOTOPble MOTYT MPMHUMAaTh PaguoCuUrHan n
peTpaHCANpOBaTh ero, 0AHOBPEMEHHO ycMamBas curHan. C TOUKM 3peHns rolocoBol CBA3MN
3TO 03Hau4aeT, YTO MOBUNLHbIV NOPTATUBHBLIV PaANONPUEMHUNK, paboTatoLwmii ¢
pajaviopeTpaHCcIATOPOM, CMOXET OCTaBaTbCA B HEMPepbIBHOV CBA3M Ha 60/1bLUMX PacCTOSAHMUSAX.
Ecnn gBe nnun 6onee MobUIIbHBIX PaANOCTaHLMIA paboTaloT Ha OAHOM 1 TOM XKe
pajaviopeTpaHCcaaTope 1 3anporpaMMUpPOBaHbl HA OAMNH U TOT XXe KaHa MU YacToTy, OHU CMOryT
noAaep>XX1MBaTb NPSMYHO CBSA3b, HAXOAACh AANeKo 3a npejenamMmm gnanasoHa CBA3N «ToUKa-
Touka». TpeboBaHMSA K peTPaHCAATOPY aHaNorMyHbl 6a30BOM CTaHLUMK, MOCKO/bKY ANA
obecrneyeHNs HenpepbIBHOM CBA3WN NOTpebyeTcs 60/blUas BHELLHAS aHTeHHas peLueTka ¢
HeCKONbKVUMW aHTEHHaMM N BHELLHNM UCTOYHUKOM MUTaHUS.

B HeKoTOpbIX C/lyvasix NPaBUTeNbCTBA UM OPraHU3aumnm MOryT yCTaHOBUTb Tak Ha3biBaeMyHo
CeTb PETPaHCIATOPOB — HECKOJIbKO PeTPaHCAATOPOB 06pa3ytoT 3apaHee onpeseneHHyIo ceTb,
KOoTopasi MOXeT 06ecneynTb NOCTOSAHHbIA 06MEH ro10COBbIMUY CUTHANAMMN U AAHHBIMU MeXay
peTpaHCcAsSTOpaMu. XOpoLLO HanaXeHHas CeTb PeTPaHC/IATOPOB MOXET MNOKPbITb 60/1bLUYI0
njoLajb MeCTHOCTW, OAHAKO OHa TakXKe TpebyeT ob6cnyuBaHus. Ecnn peTpaHcnaTop
yCTaHOBJ/IEH B He6e30MacHOM MecTe WM B MecCTe C HEeNOCTOSAHHbIM JOCTYNOM K
3/1eKTPONUTaHUNIO, OH NepecTaHeT BbINOJIHATE CBOK OCHOBHYIO GYHKLMIO 1, BO3MOXHO, He
6yaeT CTONTb 3aTpayveHHbIX Ha Hero yCunmnii n cpeacTs.


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

CyMnnekc u aynnekc

MoHATMA cumnnekc n Aynnekc npuMeHnMbI K nroboin cl)opme CBA3N, O4HAaKO OHN 0CO6EeHHO
Ba>XHbl A1 pagNOCBA3N.

Cvimnnexkc

CuMnNeKcHas CBA3b NyYllie BCero onmcbiBaeTcs Kak «04HOCTOPOHHSAA» PajMoOCBA3b —
KOH$Urypaums, B KOTOPOW ronoc Nan AaHHble MOTYT TPAaHCIMPOBATBLCS TONbKO B O4HOM
HanpasfieHNN. OCHOBHbIM NMPUMEPOM CUMMNEKCHO CeTU IBNSIeTCA TPAANLMNOHHbIA CUrHan
TeneBUAEHNSA NN My3blKaJlbHOTO PaANOBELLIAHNS; MePBUYHBIA UCTOYHMK NepejaeT CUrHan, a
NPYEMHMK C COOTBETCTBYIOLLUM 060py,0BaHNEM MOXET €ro NPMHNUMAaTb.

Aynnekc

AynnekcHas CBS3b Jyulle BCEro OMMCLIBAETCA KaK «4BYCTOPOHHSSA» PaanoCcBsa3b — 06a KOHLA
paavonepeAayun MoryT OTNpaBasATb U NPUHMMATL CUIHaA. PagnoycTpoiicTBa, NCnosib3yemMble
rYMaHUTaPHbLIMU YUpPeXAeHNAMM AN KOOPAVHAUUKM 1 obecrneyeHns 6e3onacHocTuy, 6yayT
NMeTb CMbICA TOJIbKO MNPV UCMOb30BaHUM AyNIEKCHOW CBA3W, U NoaaBnsioLLee 60/1bLUNHCTBO
060pyA0BaHMS PaaNOCBSA3M, JOCTYNHONO Ha PbIHKE, MOCTPOEHO Ha AyMNJIeKCHON CBSA3N.

OJZHaKo KOHLenums AyniaeKcHo CBA3U ABASIETCS Upe3MepHbIM YNpoLLeHVEM Toro, Kak
paboTaeT 60bLUNHCTBO MO6U/IbHbBIX PaANOCTaHUMA. na HacToALe AynaeKCHON
KOHUrypauum TpebytoTcs elle ABe He3aBUCUMbIe aHTEHHbI, KaXKAas N3 KOTOpbIX paboTaeT Ha
HEMHOro OT/INYaloLLerica YacToTe, YTO6bI CUIHasbI MOXHO 6bI10 NepeAaBaTh U MPUHUMATb
0A4HOBpeMeHHOo. OAHOBpEMEHHOE BeLLaHe paKTUYeCk NO3BOIUT NOJb30BaTENSAM
0A4HOBPEMEHHO FOBOPUTL U C/bILLATL FOJI0COBbIE KOMaH/bl, YTO HE C/INLLKOM OT/INYaeTcs oT
COBpeMeHHbIX TenedoHOoB.

BONbLWMHCTBO MOBUBHBIX pagnoCTaHLMMA, OAHAKO, YacTo He 061aatoT CMNOCOBHOCTBIO
OAHOBPEMEHHO OTNpaBATb N NPUHUMATb CUrHa. AN 3Toro eCTb HECKOIbKO NPUYNH, HO B
OCHOBHOM AyrJ/ieKCHble MO6WJ/IbHble pagnocTaHUuM 6yAyT rPOMO3AKUMMN N AOPOTNMU, Y
KOMMPOMMCC BKJIKOYaeT B Ceb5 NCNONb30BaHMe TOro, YTO MHOMAa Ha3biBalOT NOAYAYNJIEKCOM.
B nonyaynnekcHOM pexnme ogHa aHTEeHHa NCMOoJIb3YeTCA Kak AN OTNpaBKy, Tak 1 Ans
nprvema CUrHasna, a NosbL30BaTeIN UCMOJIb3YIT PaANOCBA3b HaXKaTUEM OAHO K/1aBMLLIU
(«push to talk»). Koraa nonb3oBatesib MO6UILHOIO PaANOYCTPOMCTBA HAXXMMaeT KHOMKY
pa3roBopa, OH He MOXeT yC/1bIWaTh BXOAALLNI CUrHanN, N Hao60poT. XoTa 6a3oBas cTaHUUSA
MOXEeT yNnpaBAsATb HECKOJIbKUMUN CUTHA/IaMU N MHTePNpeTMpPOoBaTh MX, Moib30BaTeNu
MOBUNbHBIX YCTPOWCTB B MOJIEBbIX YC/IOBUAX HE CMOTYT 3TOFO caenatb. BaxkHo, uTobbl
Nnonb30BaTe I MOHNMAaAN 3TO — eC/IN OHU 6YAYT MNOCTOAHHO HaXKMMaTb Ha KHOMKY, OHW MOryT
NPONycTUTb BaXKHble COOOLLEHMS.

OnepauvoHHas 6e30nacHOCTb

CywiecTByeT Lenbli psj orpaHNYeHWiA B NiaHe 6e30NacHOCTY, HENOCPeACTBEHHO CBSI3aHHbIX C
NCNosib30BaHEeM PagvioCBA3UN B r'yMaHUTAPHbIX KOHTEKCTax. PagmoycTpoiicTBa LWMpoKo
JLOCTYMHbI U UCMNOJIb3YHTCA BO BCEM MUPE, U TYMaHUTapHble OpraHmM3aumm MoryT
NCNonb30BaTh PaANONPUEMHUKN HAPSAY C NOANLMENR, BOEHHBIMU U HErocyAapCTBEHHbIMM
BOOPY>XEHHbIMN Cy6bekTaMu.

He3awm¢poBaHHbIE€ CUTHaMDbI

BONbLUMHCTBO PajMoCBSA3M, UCMOb3YeMO r'YMaHUTapHbIMWU OpraHM3auusiMmn, pabotaeTt Ha
OTKPbITbIX YacToTax 1 He WwindpyeTcs. HesawmMdppoBaHHbIA CUrHaN 03HAYaEeT, YTo Nto60I



yesioBeK Ha OAHOW 1 TOI XKe YacToTe MOXKEeT NPOoC/yLIMBaTL BCe cO0bLeHns. MHorme
NnpaBUTENbCTBA MOTYT TPeboBaTh OT yUpPeXAeHW He NCMOo/Ib30BaThb 3alnppoBaHHbIE
CUTHasbI MPOCTO MOTOMY, UTO OHUM TOXE XOTAT KOHTPO/IMPOBAThb AeATE/IbHOCTb N'YMaHUTAPHbIX
opraHumsauuii. HauyoHanbHOe 3aKOHOAATENLCTBO MOXET TakXKe OFpPaHNUYMBaTb TUMbI JAaHHbIX,
KOTopble MOryT nepegaBaTbCcs No paano. [laxe ecniv opraHM3auuns UCNo/b3yeT NOMHOCTLIO
3aWNPPOBAHHbIN PagnoCcUrHan, B cyyae yTepu Uam Kpaxu pauym 310yMbILLIEHHKOM, OHa
BCe PaBHO CMOXET NpoCAyLLIMBaTb pPajnoneperoBopsl.

Hekomopele papgnoceTn SBNASIOTCA BbICOKOPA3BUTLIMU 1 MO3BOJIAOT NO/Ib30BaTENSAM Bbi3blBaTb
APYr Apyra HernocpeACcTBEHHO Yepes CMCTEMY YMC/I0BOro Habopa, aHanornyHyo tenedoHy. B
Tex cny4asix, Korga nonb3oBaTesi MOTyT CBA3bIBATLCA APYr C APYrOM HeNoCpeACTBEHHO,
peKoMeHAyeTCs OCYyLLeCTBASATbL Kak MOXHO 60/bLle KOMMYHUKaUMi Hanpsmyto. OgHaKo
60/bLLUNHCTBO pagnoceTer paboTaloT NO CUCTEME «BCeOBLLEro BelwaHnsa» — 3To 03Ha4aeT, 4YTo
BCe, UTO FOBOPUTCSI B O4HOM PaANOYCTPOICTBE, MOXET 6bITb YC/bILLAHO BCEMU YCTPOMCTBAMMU
B Npegenax AnanasoHa npmema v npocnyLnBaHms.

OpraHm3au,|/||/|, ncnonbsywuwine MobunbHoe paano ansa ros10CoBOI CBSA3N, Bcerga A0JIKHbI
AeﬁCTBOBaTb C yd4eToOM BO3MOXXHOIO CTOPOHHEr o npocnynBaHuA.

e [lonb3oBaTenu JOMKHbI 06LLAaTbCSA TONLKO C MOMOLLIbIO NMO3bIBHbIX, Ha3blBasA Ce65 UK
APYr Apyra no HasHa4yeHHOMY Mo3bIBHOMY. CMNCOK NO3bIBHbIX MOXET 6bIThb
chopmMpoBaH Ha OCHOBE OPraHN3aLMOHHO CTPYKTYpPbI M1 MECTHOro NepcoHana
CNy>6bl 6e30MacHOCTI.

e [lonb3oBaTenu JOMKHbI n36eraTb pasroBopoB O AeHbrax, AOPOroCcToALMX rpy3ax,
JAeNnKaTHbIX KagpoBbIX BONPOCAX NN O TOM, UTO MOXET CTaTb NPUYNHOK HacuAnMa unun
Kpaxxu. Ecnm onpegeneHHble K/loueBble BONPOChl HE0BX0AMMO 06CYANTE MO Paamo,
noJsib30BaTeNN AOMKHbI UCMOJIb30BaTh 3apaHee onpejesieHHble N B3aUMHO
CornacoBaHHble KOAOBbIe C/I0Ba AN Ppasbl.

e [lonb3oBaTenu JOMKHbI YCTAaHOBUTL 06LLMe KOAbI ANA NAEHTUPUKALMN TPAHCNOPTHBIX
CpeAcTB, reorpadpmyeckmx MecTononoXXeHni nnm 3gaHunin. Micnonb3oBaHme TakmMx KOA0B
NMOMOXeT YCKOPUTb 06LLIeHME NAN YCTPAaHUTb ABYCMbIC/IEHHOCTb, HO MPY 3TOM
cnywaTtenam bygeT cloXKHee MoHATb, KTO U rAae HaxoauTCs.

e Ecnn B Kako-1n60 MOMEHT PaAnoYyCTPOCTBO YyTEPSHO UK Nponano, 06 3ToM cnegyeT
Heme//1eHHO COObLLNTL COOTBETCTBYIOLLEMY KOOPAMHATOPY Mo Bonpocam 6e30nacHOCTU.

MpoBepku paanoceasun

AKT NpegHaMepeHHOro 3BOHKa C OHOIO PaAMOYCTPOIACTBa Ha Apyroe Ans obecneyeHus
Haa/ieXalleil CBA3M N3BECTEH KaK «MpoBepKa pagnocBsasn». HeobxoaMMocTb 1 YacToTa
NpoBepOK PaANoCBA3M 3aBUCAT OT OrpaHMYeHniA 6e30NacHOCTM OpraHM3aumn 1
ornepauMOoHHbIX KOHTEKCTOB. B 1l060M KOHTEKCTe Lienecoo6pasHo NpoBOANTL PerysipHbie
NpoBepKYM Ansi o6ecrneyeHns HENPepPbIBHOCTY pa6boTbl. B oTMUMe OT COBPEMEHHbIX
MO6U/bHbIX TeNIepOHOB, MHOTVE PAANOCTAHLIMN 06bIYHO He MOTYT ONpeAennTb CUY CUrHana,
1 NoNb30BaTeNN MOTYT He 3HaTb, HAXOAATCS IV OHW B NpeAenax AasbHOCTU CBA3M WX HeT.

e PerynsipHble NpPOBEpPKM - OpraHu13auun, MoryT NpoBOANTE peryasipHblie MpoBepKn
paanocBasn, B TOM YNCie eXXeiHEBHbIe, eXXeHefeNbHble NN eXeMecsUHble, B
3aBUCMMOCTU OT NOoTpebHoCTel 6e30nacHoCTV 06bekTa. PerynsapHblie NpoBepKky MOryT
BKJIlOUaTb B Ce651 BbI30B 6a30BOI CTaHLMEN KaXkA0ro nosib3oBaTens pagno oTAeNbHO Mo
No3bIBHOMY 1 NPOCLOY Nonb3oBaTeNsa pagnocBasn oTeeTnTb. Nonb3oBaTenn paano
AOJDKHBI 6bITb NPoHPOPMUpPOBaHbI 0 rpadrKe NPOBEPKN PAANOCBA3K, a CObatogeHNe
UMK rpadmrka AOHKHO perncTpmpoBaTtbces. Ecav Kakor-nnb6o nonb3osaTtesnb pagno He
BbIXOAWT Ha CBAA3b, TO 3TO MOXET 6bITb NPU3HAKOM HEMCMNPaBHOIo PajanoyCTPOACTBa UK



HenoHMMaHWUSA Nofb30BaTeNeM CUCTEMBI.

o [poBepku nepemeLleHUs - OpraH13aLny MoryT ycTaHaBIMBaTb perynsipHble NPoBEPKN
JABVDKEHUSI TPAHCMOPTHBIX CPeACTB. B 3aBNCMMOCTM OT KOHTeKCTa 6e30MacHoOCTMY,
TPaHCNOPTHbLIM CPeACTBAM MOXET NOTPe60oBaThCs BbIXOAMTL HA CBSA3b Yepes 3apaHee
yCTaHOB/IEHHbIE MPOMEXYTKN BPEMEHU — 06bIYHO Kaxable 1-2 yaca — ansi
npeaocTaBAeHUs cTaTyca M MeCcTOMoIOXKEHUs. DTO rapaHTUpyeT, 4To 6ase 6ygeT
N3BECTHO, FAe HaX0AUTCS TPAHCMOPTHOE CPEeACTBO, U UTO TPAHCMOPTHOE CPEACTBO BCE
eLle HaXoANTCS B paanyce AeicTBMA PagmMoCTaHLMK, YTO6bI n36exXaTb BO3MOXHbIX
npo6esioB B NOKPLITUY B C/lydae MHUUAEHTA.

BbigeneHHble pagvoonepaTopsl

B pamkax 06bl4HbIX Mep 6€30MacHOCTU MHOTMe ryMaHUTapHble opraHM3auum npeanoymnTatoT
HaHMMaTb 1 06y4aTb paAnoonepaTopPoB Ha NOJHLIN pabounii geHb. NMpodunb
pagvoonepaTopa MOXKeT BapbMpPOBaTbCs, HO 06L1as PyHKLMA 3aK/THoYaeTcsl B TOM, YTO6bI
du3smnueckmn HaxoanTbCA PSAOM C 6a30BOV CTaHUMeER, MapLLpYTU3NPOBaThb COO6LLLEHUA U
NpoBOAUTL PajMoNpoBepKu No Mepe HeobxoammocTn. OnepaTop cneyvanbHOM
paamMocTaHLUMM 06bIYHO MPOXOAUT NepeKPeCcTHY NOArOTOBKY MO pas3nNYHbIM PagNOCTaHLMAM
N yCTPOMCTBaM CBA3M, U OT Hero MoXkeT noTpeboBaTbCA Of4HOBpeMeHHas paboTa ¢
HeCKONIbKUMU 63a30BbIMY CTaHLMSIMU CBA3U OAHOBPEMEHHO.

PagnoonepaTopbl 06bIYHO NCNOL3YHTCA B pamMKkax 6oJiee KpPYMnHbIX onepauni ¢ HeCKONbKNMIN
CTOpPOHaMU, NepeMeLLaoLWLNMUNCT MeXAY Pa3INYHbIMU MEeCTOMO0XKEHUAMY OA4HOBPEMEHHO.
PagvioonepaTopbl TakXXe TECHO COTPYAHMYAOT € VT, aBTONapKOM 1 MNePCOHANIOM CNyX6bl
6€30MacHOCTU B NpoLiecce OTCAEXMBAHUS ABUXKEHUS, BbISIBIEHUSI Upe3BblYaliiHbIX CUTYaLMii 1
obecneyeHVs Hagexaller cBs3u B Ntoboe Bpems.

0653aHHOCTY pagnoonepaTopa MoryT BK/lOUaTh:

e O6HOBJIEHVe PYYHOI CUCTEMbI CNIeXXEHNS, YKa3blBaloLLEl, rAe HaXoAATCA TPAHCNOPTHbIe
cpeacTBa.

e [lpoBejeHne exxeiHEBHbIX MPOBEPOK PAANOCBA3N.
OTnpaBka 06HOBNEHW UM CUTHANOB O Ype3BblYaiHbIX CUTyaLUAX.

Mpu NpoBeaeHUN exxesHeBHbIX NPOBEPOK PaANOCBA3M pagmoonepaTopb! A0MKHbI UMETb
CMUCOK BCEro NepcoHana v nosbiBHbIE, @ TaKXKe BECTU eXeHEBHbI NOACUYET TOr0, KTO MOXeT
HaXoAUTbLCSl B 3TOM paioHe 1 KTO OTBeYaeT Ha NPoBepKX paanocsasun. MNpu nposeseHN
perynsipHbIX NPOBEPOK TPAHCMOPTHbIX CPEACTB, HAXOAALLMXCS B ABUXXEHUN, OT PaguCcToB
MOXeT noTpeboBaTbC 06HOBNEHME TabAUL, ABVKEHUS UNU AAXe perncTpauns nepemMeLLeHunin
Ha kapTe. MNpaBuna v TpeboBaHWs Kak B OTHOLLEHWI peryisipHbIX MPOBEPOK, TaK U B
OTHOLLIEHVN KOHTPOJISA 3a NepeaBuXKeHeM ByayT 3aBUCETb OT NOTPE6GHOCTEV opraHM3aumm n
ycnoBuia 6e3onacHoCcTu.

Tpe6oBaHMs K MCNOJ/Ib30OBaAHUIO

B 3aBNCMMOCTIM OT YCNOBWIA, OT NoJsib30BaTeNell MoXKeT NoTpe6oBaTbCA MOCTOSAHHO AepXaTb
paavo B HenocpeACTBEHHOM JOCTYNHOCTY BO BKNOYEHHOM COCTOSIHUW. [lng peannsaumm 3Toro
BCe NoJib30BaTeNun A0/HKHbI UMETb JOCTYMN K cnejytoLiemy:

3anacHble akKymMynaTOpHble 6aTapemn.

3apsigHoe obopyfoBaHue.

O6opygoBaHume ans NepeHoCcKn (Yexsibl, 3aXKUMblI).
VHCTPYKLMK MO TEXHNYECKOMY 06CTY>XKVUBaHNIO.



MporpammupoBaHune paamoo6opyaoBaHus

I'Ipou,ecc nporpaMmmMunpoBaHuA pagmno MOXXeT BK/1KioYaTb B cebs npegBapumtenbHoe
onpegeneHme cneayroulero:

YactoTbl paboThl.

KaHanbl cBa3u.

naeHTndukaTopbl pagno gas npsamoro Bbi3oBa.
3awuTa naponem.

LWndpoBaHmne nnu gpyrme cneymanbHble GyHKLMN.

He Bce pagmnocTtaHUMM MMEKT 04MHAKOoBbIe GpYHKLUUN, U AaXKe pa3Hble MOAeNn pagnocTaHUni
OAHOIO U TOrO0 Xe NPon3BoANTeNA MOTYT MMeTb pasHbii Habop ¢yHKUMIA. Hanpumep, He Bce
paAnoCTaHUUM MOTYT yCTaHaBAMBaTb NpsMble COeANHEHUSA U NpeanaraTb 6o/ee BbiCOKME
YPOBHU 6e30NacHOCTU, Takme Kak LndppoBaHMe — 06bIYHO OHW YKa3bIBaKOTCA BO BpeMs
3aKynKu.

Kak MUHUNMYM, pagnoCcTtaHUuunn, Nncnosibsyemble ryMaHUTapHbIMU OpraHnsaumnamMun, OJ1>XKHbI
MMeTb NporpaMmmMmpyemMbie HacToTbl U HECKOJIbKO KaHa/10B CBA3WU!

o KoHKpeTHas 4yacToTa 1Crno/ib30BaHUSA 06bIYHO ONpeAenseTcs rocyfapCTBEHHbIMU NN
HaLMOHaNbHbIMW OpraHamMu, N NCMoJib30BaHNE HECAaHKLMOHNPOBAHHbIX YaCTOT MOXeT
NpMBECTM K HaKa3aHM 0. PasnnyHbie TUMnbl pagnoobopysoBaHMNA MMELOT onpeaeneHHbIn
CNeKkTp, B KOTOPOM OHU MOTYT paboTaTb, HO B 3TOM AManasoHe CyLecTByeT MHOXeCTBO
KOHKPEeTHbIX YacTOT, KOTOPbIe MOTYT MCMOJIb30BaTbCA HECKOJIbKMMU CTOPOHaMM
OfHOBpPEMEHHO, He MeLuas Apyr Apyry.

® licnonb3yemMble KaHasbl CBA3M 06bIYHO OMNpeAesnaoTCA N'YMaHUTapHOW opraHusauuei.
OueHb YacTo KaHasnbl 0603Havatotca umppamu (1, 2, 3...), 04HaKO HEKOTOpPbLIE
opraHm3auum MoryT UCnosib30BaTb A1 ACHOCTM KOHKPeTHbIe Ha3BaHWSA, Takme Kak
«BbI3bIBaOLLNNA KaHaN» U «3KCTPEHHbI KaHan». MpaBuibHO 3anporpaMmMupoBaHHoe
paAnoyCcTpOCTBO byaeT oTObpaxaTb Ha 3KpaHe CUMUTbIBaAHUA NpeaBapuUTe/iIbHO 3ajaHHoe
Ha3BaHWe KaHana, eciv OHO AOCTYMHO. B Tex ciyyasx, Korga HeCKobKO opraHu3auuni
MCNONb3YHT O4HY U Ty )Ke ceTb, Ha3BaHNsA/HOMepa KaHanoB 06bIYHO onpesensarTcs
BeAYLLVM yupexaeHneMm, KOHTPOINPYOLWNM CeTb.

MporpammumpoBaHue paanoob6opyaoBaHNA MOXET 6bITb OUEHb C/IOXKHOV 3agadeii. PaznnuHbie
NpPoun3BoOAUTENN PaaNo060pyAOBaHUS MEIOT pa3Hble 3anaTeHTOBaHHbIe annapaTHbie 1
NporpaMMHble NakeTbl A/ MPOrpaMMUPOBAHUS, U HE CyLLLeCTBYEeT e4VUHOro MeToa
NporpaMMnpoBaHMs BCEX PASMOCTaHLNIA.

Korpa OopraHmn3auunn NAaHNPYT CETb PagnNoCBA3U, OHU A0J/DKHBbI YUNTbIBAaTh ciegyroulee:

e KT0 6yseT oTBeYaTb 3a NpPOrpaMMuUpoBaHMe YCTPOCTB? VimeeT in ryMaHUTapHast
opraHmsaums, o0 KOTOPOW NAET peyb, BO3MOXHOCTb MPOrpaMMnUpoBaTh caMmu
paAnoCcTaHUUM, NV 3TOT NpoLecc HeobxoaMMOo byaeT nepesaTb Ha BHELLHWI Noapsaa?

e Kakue ¢pyHKLMM Heo6X0ANMBI A1 PaSMOYCTPONCTB B X COOTBETCTBYIOLLEN pagmnoceTin?
KakoBbl NnaHbl N0 06CNY>XMBaHMIO 060pPYA0BaHNSA NIV BHECEHUIO U3MEHEHWI B

byayLiem?

MHorve akkpeanToBaHHbIE MPOAABLIbI PaAno06opya0BaHNS ByayT MeTb BOSMOXHOCTb
nporpamMmMnpoBaTh PajMoCTaHLMM B COOTBETCTBUM CO cnelnpuKaumsiMmn KnmeHTa 3a
onpegenieHHy0 NaaTy, 04HaKO KJINEHTY HE06X0AMMO 3apaHee 3HaTb BCO HEO6XOAMMYIO
nHpopmaumio. Mpexae yem npruobpeTaTb PajMOYyCTPOCTBA, TYMaHUTapHbIe OpraHnsaumm
AOJKHBI U3YUNTb 3aKOHbI LUTATOB Y MECTHbIe 3aKOHbI, YTO6bI N36eXKaTb BO3MOXHbIX



0I'pé\HVI‘-I€HI/II7I, a TakKXe 03HaKOMUTbCA C npoueccomM nogayum 3adBOK Ha nosyyeHue N06bIX
JNINLEH3UI NN OTKA30B OT NCMO/Ib30BaHUSA OTKPbITbIX PagnNOBOJIH.

OpraHusaumm MoryT Tak>ke pacCMOTPeTb BO3MOXHOCTb HaliMa CneLmnanbHOro pagnoTexHuKa,
KOTOpbIli 6yfeT ycTaHaBAMBaTh, MPOrpaMMMPOBaTh U YCTPAHATL HEMOAAKN B PaAVIoCeTsAX No
Mepe Heob6xoAMMOCTIU. [lpyras BO3MOXHOCTb 3aKato4vaeTcs B 06cyxaeHumn ¢ gpyrumm HMO naun
opraHmsaumamm OOH c Lenbto onpegeneHns Tex opraHn3auunii, KoTopble MOryT UMeTb
CBO6OAHbIE pecypchbl 418 NOAAEPXKN NPOrpaMMUPOBaHNS UKW MOTYT Npeanaratb YCayru 3a
Heb6obLUYO NaaTy.

OueHb BbicoKas yactoTa (OBY)/ ynbTpaBbiCOKas yacToTa
(YBY)

PaanocTaHuum oveHb BbicoKow YacToTbl (OBY) n ynbTpaBbicokol yacTtoThbl (YBY) sBnsatoTcs
Hanbosiee 4acTo UCMNOJIb3yeMbIMU TUNAMWN PAANOCTAHLUMNIA ANA TOCYAapPCTBEHHbIX, BOEHHbIX,
NONNLENCKUX CTPYKTYP, MOPCKMX OPraHm3aunii, ciyxo 3KCTPEHHOro pearmpoBaHna N Apyrmnx
opraHusauuii, Kotopble paboTaloT B YC/I0BUSX, KOrAa 0bblUHbIE CEeTU CBA3U MOTYT He paboTaTb
nnum pabortaTtb He J0/DKHLIM 06pa3omMm.

OBY-pagnoBoHbl 3aHUMatOT granasoH oT 30 Ao 300 merarepy, (MI'y), a YBY-pagnoBoaHbl —
AnanasoH ot 300 Ml'y, go 3 rurarepy (I'u). PagnosonHel OBY/YBY pacnpocTpaHsatoTcsa no
TpaekTopun NPAMON BUAMMOCTU; OHU He AOCTUTaloT KPUBU3HbI 3eMIN U MOTYT ObITb
610KMpPOBaHbI X0/IMaMW, FOPaMn 1N APYTMMU KPYMHBbIMU NMAOTHLIMU 06bekTaMu.
MakcnmanbHas aanbHocTb BelwaHusa OBY (YKB)-pagvo coctasnseT okoso 160 km, a
MaKcuManbHas ganbHocTb BewaHma OBY (YKB)-pagmo coctaBnseT okono 60 KM — 3Tu
paccTosHWsA, O4HaKO, 3HaUYNTEIbHO BapbUpPYOTCA U 3aBUCAT OT psaga ¢pakTopoB akcnayaTaummn
1 okpyXatoLLei cpeapl. Moyt Bo Bcex KoHTekcTax OBY- 1 YBY-curHanbl He JOCTUMHYT CBOMX
MaKCUMaJIbHbIX NOTEHLUMANbHbIX PacCTOSHUIA.

MpubnmnsnTensHble pacctosaHmsa ana OBY-ceasu:

Mpu6nusuTensHLIA ANanasoH

YcTpoiicTBa cBA3M
CBAZUN

or nopTaTuBHOro YCTPOﬁCTBa AO NOpPTaTUBHOIO OKOJ10 5 KM B 3aBUCMMOCTU OT

yCTpoiicTBa MeCTHOCTU
OT TPaHCNOPTHOIo CpeACTBa A0 TPAHCNOPTHOrO 0K0J10 20 KM B 3aB/UCMMOCTU OT
cpeacTBa MeCTHOCTU

0K010 30 KM B 3aBUCMMOCTU OT

OT TPaHCNOPTHOIO CpeAcTBa A0 6a3bl
P P PeA A MeCTHOCTUN

0K0/10 50 KM B 3aBUCUMOCTU OT
MeCTHOCTU

OT 6a3b!1 go 6asbl

AdanmupoeaHo Ha ocHoge Mamepuasaoes RedR



CyLLecTBYeT LUMPOKMNIA CNeKTP NPUIOXeHWA 1 ycTpoicte ans OBU/YBY-pagnonepesaun,
BKAtOYan TpaanumoHHoe YM-pagnoseLlaHme v BewatenbHoe TenesmnaeHue, GPS-ycrtporictea
1 MobunbHble TenedoHbl. OBY/YBY-BOMHBI MOTYT NPOHUKATL B 3AaHNA 1 Apyrue
paavonpoHMLUaeMble CTPYKTYPbI, HO 11060 06EKT ByAeT Bbi3biBaTb HEKOTOPYIO GopMy
nomex; xota OBY/YBUY-paano moxeT paboTaTb B 34aHNUN, CUTHaN byaeT cnabee, n yem 6onbLue
3[aHVI B OKPECTHOCTAX, TeM CU/IbHee byeT Bo3AencTBME NOMEX Ha curHan. Micnonb3oBaHue
OBY/YBY-cBSA3M B NIOTHbIX FOPOACKMX YCI0BUAX, NYCTbIX 1€cax Uaun rnybokmnx 4oNnHax eLle
6os1iee 3HAUNTENLHO OFPAHNYNT AManasoHbl.

O6wme npobnemsl c OBUY/YBY-cBA3LIO

HekoTopeble pacnpocTpaHeHHble NPo6eMbl, C KOTOPLIMU CTa/IKUBAIOTCA NOb30BaTeNN
OBY/YBUY, moryT BKAtOUaTh cneayoLue:

MepTBble 30Hbl - Y4acTKW, rAe HeBO3MOXHO HaliTU CUTHaN 1 CBA3b HEBO3MOXHa. MepTBble
30Hbl BbI3BaHbl 06bEKTOM A0CTaTOMHOr0 pa3mepa/naoTHOCTH, 6N10KPYHOLLUM
BXOASALLMIA/NCXOAALNIA cUTHaN. ECiv Nonb30BaTeNn pagnocTaHUMN HaXxoAaTCs B MepTBOlA
30He, UM MOXET NoTpe60oBaTLCs MEPEMECTUTLCSA ANS MONYYEHWS HaZNeXalllero CoeuHeHus,
AaXe ec/Iv 3TO 03HaYaeT NnepeMeLleHne BCero Ha HeCckoibko MeTPOB B TOM VN MHOM
HanpaBneHuu.

AdanmupoeaHo Ha ocHoge mamepuana MKKK "Staying Alive"

3I'IEKTp0MaI'HVITHbIe nomMexm — 06bLEKThI, KOTOpble NPoOnU3BOAAT A4O0CTAaTOYHOE KOZINYeCcTBO
SNEKTPNYHECKUX TOKOB, TaKMe KaK BO34yLLUHbI€ IMHUW 3neKTponepeaayvn nan
3N1IEKTPOYCTAHOBKU, TAKXKE MOTYyT 6)10KI/IpOBaTb nnn MeLlaTtb CUrHanam, aake eczim NCTOYHMK
3NEKTPOMArHNTHOro N3nyyeHmMa He HaxoauUTCca HenocpeaCcTBeHHO MeXAay ABYyMA
pPagnocTaHUMAMU, NCNblTbiIBalOWMMW MOMeEXN. anI BO3HUKHOBEHWNN r|p06neM nosib3oBaTenun
pagnoctaHUuMnM A4OJIKHbI NOMbITaTbCA OTONTN OT BO3AYLUHbIX NVHUIA 3neKTponepeaayn nam
APYrnxX BO3MOXXHbIX NCTOUYHNKOB NMOMEX, UTOobbI nonyynTb ﬂyl-ILlJI/II\/’I CunrHan.
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AdanmupoeaHo Ha ocHoge Mmamepuana MKKK "Staying Alive"

HanpasneHue aHTeHHbI - OBY/YBY-pagmnoctaHumm nepeaatoT CUrHasbl C UCNOJ/Ib30BaHNEM
NIMHNN pacnpocTpaHeHUs BUAMMOCTI, YTO O3HaYaeT, YTo UX CUTHasbl paboTaloT lyylle BCero,
KOraa oHV nepneHANKyNspHbl 3eMHON MOBEPXHOCTU. N HannyyLlero onbiTa v ay4Llero

CUTrHana ANVHHbIV Kpali aHTEHHbI JO/KEH 6bITb HanpaBaeH Ha TOPU3OHT, @ KOHYUK aHTEHHbI
JOJDKEH 6bITb 06paLLleH K Heby.

OBY (YKB)/YBY-npuemonepegaTumkm

HecmoOTps Ha OTHOCUTE/IbHBIE OrpaHNyYeHns ncnonb3osaHus OBY (YKB)/YBY pgns
[ABYCTOPOHHeEN CBA3W, NojaBnstoLlee 601bLIMHCTBO OpraHM3auunii pearupoBaHus
npegnoyntator OBY (YKB)/YBY-npuemonepeaaTumkm ns-3a nx noptatmsHoctu. Pasmep OBY
(YKB)/YBY-BO/IH He TpebyeT MacCUBHbIX NN CNeLMain3npoBaHHbIX aHTEHH, B TO BpeMs Kak
OTHOCUTENIbHO HU3KMEe IHepreTnyeckme TpeboBaHNs NO3BONSAIOT UCMO/Ib30BaTb NOPTAaTUBHbIE
npuemMoriepeaaTynkn ¢ akKkyMynsaTOpPHbIM MUTaHMEM B TeYeHWe 4/INTeNIbHOro BpeMeHWU.
MNopTaTuBHbIE NpnemMonepesaTUNKN MOTYT 6bITb OTHOCUTENIBHO AOPOrMMU, HO OHU NP 3TOM

AOCTAaTOYHO geLwleBbl ANA onToBoOI 3aKynkun v pacnpeageneHna cpean Knr4veBoro nepcoHana B
pa3be3gax.

MpuMepbl MO6MIbHBIX NOPTAaTUBHLIX NPUEMOTNepeaTUMKOB
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GP33a

CyLiecTBYeT Lienbiii paj npovsBoauTesneil noptaTUBHOro paagnoobopyaosaHus OBY
(YKB)/YBY, AOCTYNHOrO ANS T'YMaHUTAPHbIX OpraHu3auunii. HecMoTps Ha To, YTO pas/iyHble
YCTPOWCTBa OT pa3HbIX Npou3BogMTENe MOryT ObiTb 3aNPOrpamMmMuUpoBaHbl Ha paboTy Ha
OfHWNX M TeX Xe YacToTax N B3aMMOAeNCTBOBaTb APYr C APYrom, npuobpeteHmne ABYX PasHbIX
Mogeneli paAnNoyCTPOMCTB HAaCTOATENIbHO He pekoMeHAayeTcs. NopTaTBHbIe pagMoycTPoCTBa
VMMeIoT pas/inyHble CbeMHbIe N CMeHHbIe JeTanun, U CTaHAaPTHbIM NapK NOPTaTUBHbIX
PaAnOYyCTPOWCTB 3HAUUTENBLHO NMPOCT B 06C/TY>KMBAHUWN U pEeMOHTe.
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CmeHHasi aHTeHHa CnemHasn 6aTapes

Monb3osaTtenn OBY (YKB)/YBY-paamoycTponcTB AOHKHbI 3HATh, Kak MPaBUbHO BKIKOYaTb
CBOW pajMOyCTPOACTBA, peryinpoBaTh FPOMKOCTb U LIUKANYECKN NepeKkntovaTbCa Mexay
pa3sHbiMK KaHanamu. Kaxablli npon3sogunTeNb pagnoo6opys0BaHMNS MOXKET IMeTb HECKOJIbKO
pa3sHble CTaHAAPTbI U peXrMbl paboTbl, MO3TOMY MOJIb30BaTENN AOKHbI O3HAKOMUTLCS €O
cneunduKom KOHKPETHOro 06opyAoBaHUS.

B 3aBMCUMOCTM OT YCNOBMIA 6€30MacHOCTY NoJIb30BaTeNsIM Tak)Ke MOXeT noTpe6oBaThes
NMOCTOSIHHO Aep>KaTb CBOW PaAMOYCTPOMCTBA BKAKUEHHBIMU N MOCTOSIHHO 3aPS)KeHHbIMU.
Mosib30BaTeNy A0MKHbI 6bITb CHAGXEHbI 3apAAHbIMM 6a30BbLIMU CTAHLUSAMU U 3aNacHbIMUA
aKKyMy/NSITOpHbIMY 6aTapesiMy, UTO6bI PaAMOYCTPOIACTBA MO pa6oTaThk gake nNpwu
OTK/TIOUYEHUN 3NEeKTPO3HEPrn. Monb3oBaTeNn JO/IXKHbI TaK)Ke 03HAKOMUTBLCS C NOPSAAKOM
3apAAKM 1 3aMeHbl aKKYMYJIATOPOB, U eCN PaANOYCTPOIACTBO AepPXNT 3apsij MeHee 2-3 4acoB,
cnepyeT 3anpocuTb 3aMeHY akKyMynaTopa.

ba3oBble cTaHyuu OBY (YKB)/YBY

MoHTupyeMble Ha KpbiLlle aHTeHHble YCTaHOBKM Ansl 6a30Bbix cTaHumin OBY (YKB)/YBY
3aMeTHO KpyrnHee, YeM aHTEeHHbl HA MOBU/IbHBIX MOPTAaTUBHbIX PAAMOCTaHLMAX, O4HAKO OHU
TeM He MeHee OTHOCUTE/IbHO MaJibl MO CPaBHEHUIO C APYTMMU TUNaMm 6ecnpoBoOAHO CBA3N.
YcTaHaBnnBaemas Ha Kpbiwe OBY (YKB)/YBY-aHTeHHa f0/KHa 6bITb CNOCO6HA
nepegaBaTb/NPMHMMAaTb CUTHabl Ha TeX XKe YacToTax, YTo 1 npegnonaraemMbie MOGU/bHbIE
pagnoCTaHUUN, N AO/HKHA 6bITb COBMECTMMA C MCNOJb3yeMoli 6a30Bo CTaHLUMEN.

YcTaHaBnnBaemas Ha Kpbiwe OBY (YKB)/YBY-aHTeHHa TaKXKe f0/HKHa noajepXusaTth
AyneKcHyH ABYCTOPOHHIOK cBA3b. HekoTopblie CBY (YKB)/YBY aHTeHHbI NpegBapuTenbHO
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N3roToB/EeHbI ANl 0A4HOBPEMEHHOW 06paboTKM 060MX BXOAALLMX/NCXOAALLMNX KAHANOB, B TO
BpeMsi Kak gpyrue KoHGUrypauum noTpebyroT yCTaHOBKU ABYX OTAE/IbHbIX aHTEHH
OTHOCUTENIbHO 6/IM3KO ApYT K APYry. AHTEHHbI, yCTaHaB/IMBaeMble Ha KpbILLe, MOAKIHUAKTCA K
6a30BbIM PagMOCTaHLUAM Yepe3 co6CTBEHHbIe Kabenu, U, eC/In He yKa3aHo MHoe, aHTeHHa
6yseT NoTpebnsaTb 3Hepruto oT 610ka 6a30BOI CTaHLMN.

AHTEHHbI, yCTaHaB/VBaeMble Ha KpbiLle, A0/KHbI YCTaHABANBATLCA B HanboJsiee BbICOKOIA
TOUKe KpbILWKW 34aHUsA, 6€3 NpensaTcTBUIA € K060 CTOPOHbI. AHTEHHA A0JIKHA 6bITb
yCTaHOB/IeHa BEPTUKAJIbHO, TaK YTO6bI A/IMHHbIV KPal aHTeHHbI 6bl1 HanpaB/ieH Ha FTOPU30HT,
a Y3KUI KoHel, 6bln obpaLleH NpsiMo BeepX. [115 3TOro 06bIYHO aHTeHHa KPenuTcs K NPOYHON
MeTannn4eckoi onope, KOTopas NpMKpenaseTcs K 60KoBO CTOPOHe 3aaHNA. MeTananyeckas
ornopa TaKxe MoXeT 6bITb NCM0Nb30BaHa AN YBE/IMUYEHUS BbICOTbl aHTEHHbI N0 Mepe
HeobxoANMOCTN. HekoTopble opraHu3aLmy MOryT KpenmnTb aHTEHHY K aBTOHOMHbIM
pajnoBbILLKaM, YTOObl 4OCTUYbL JOCTaTOYHOW BbICOThI. HE3aBUCMMO OT TOro, K KAKOMY
npegmeTy MoryT 6bITk NpukpenneHsl CBY (YKB)/YBY aHTeHHbI, ycTaHaBNMBaeMble Ha KpblLle,
CO6CTBEHHbIN Kabenb No-NpeXXHeMY A0/KEH AOCTUraTb 6a30BOM CTaHLUMK, @ aHTEHHa Bceraa
JOJ/DKHA 6bITb 3a3eMJieHa Ha c/lyyai yaapa MOHUN.

MpuMep aHTeHH, YCTaHAaB/IMBAaeMbIX Ha KpbiLLie

ABTOMO6MNBLHBbIE OBY (YKB)/YBUY-paamnoycTpocTBa

LLinpoko pacnpocTpaHeHbl Takxke OBY (YKB)/YBY-npuemonepeaatynku. PasnnyHele
NPOV3BOAVNTENN BbIMYCKAaOT KOMMNIEKTbI 4151 yCTaHOBKN Ha aBTOMOOWIIb 1 cneuunanbHble
paanoyCcTpoNCTBa, KOTOPbIe CTaLMOHAPHO YCTaHaBMBAKOTCA Ha NPUBGOPHO NaHenn
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TPaHCMOPTHbLIX CPEACTB, BHYTPU UK NOJ Hel. YCTaHaBVBaemMas Ha TPaHCNOPTHOM cpeAcTBe
OBY (YKB)/YBY-pagmoctaHums He byaeT 3aMeTHO yBeNnUunBaTb AaNbHOCTb CBA3UN U
bYHKUMOHANBHOCTb, U Te XXe orpaHu4YeHus, KotTopble NpumMeHaTca ko Bcem OBY (YKB)/YBY-
paanocTaHUMAM, MPUMeHAITCS K MobunbHbiM OBY (YKB)/YBY-paanoycTpoiictBam,
ycTaHaB/IMBaeMbIM Ha TPAHCMOPTHOM CPe/ACTBe.

MNpevmyLLLECTBO PaANOYCTPOICTBA, YCTAaHABIMBAEMOro Ha TPaHCMOPTHOM CpeAcTBe,
3aK/Il0YaeTCa B TOM, YTO OHO NMOTPE6NSAET IHEPTUIO OT aKKyMYIsiTOpa aBTOMO6MS, a 3T
O3HayaeT 3HauuUTeNbLHO 6onee AnnTenbHble Nepuodbl paboThbl, MOKa akKyMynsaTop
aBTOMO6UANA paboTaeT N/Uam aBTOMO6U/Ib HAXOAUTCA B ABUXXEHMU. ABTOMO6UbHbIV OBY
(YKB)/YBY-npuemonepeaaTyUnK NOCTOSSHHO NOAK/IKOYEH K 31eKTPNYECcKo cncteme
aBTOMO6GUAA N TpebyeT cneumanbHOM YCTaHOBKWY, MOCKOJIbKY, BO3MOXHO, NpnAeTcs
NpocCBep/INTb OTBEPCTUSA B NPUOOPHOI NaHeNn 1 NpOoTAHYTL TOKONpoBoAsL e Kabenu B
MOTOPHbI OTCeK aBTOMO6WNS, rae OH byAeT NoAK/AUYEH K akkymynsaTopy. [poBoga Takxe
AOJDKHbI 6bITb NOCTOAHHO MOAK/AKOYEHbI K aHTEHHE 1 Tak)ke MOryT noTpeboBaTh cneumanbHom
ycTaHoBKMN. ABTOMO6UbHbIe OBY (YKB)/YBY-aHTEHHbI TakXKe MeHee 3aMeTHbI, YeM gpyrme
pPaAnOaHTEHHbI, N MOTYT BbITb YCTAHOB/IEHbI C MOMOLLbIO MPOCTbIX MarHUTOB.

Mpumep ycTaHaBNIMBaeMoro Ha aBTomo6uns YBY- Mpumep aBTOMO6UNBLHOMK YBY-
pPaAuoyCcTpoiACcTBa aHTEeHHBbI

BbicokouacToTHasa (BY) pagnocseasb

Apyryum LWMPOKO NCMOJIb3yeMbIM PaAnoANaNasoHOM, UCMO/Ib3yeMbIM FyMaHUTapHbIMU
opraHmsaunsamMu, ABAAETCA AManasoH BbICOKMX YacToT (BY). BY pexke ncnonbsyroTcs
KOMMepYeCKUMUN N NPaBUTENbCTBEHHLIMU OpraHu3aumsamMm, Ho 6narogaps YpesBblyaiHO
601bLUOIN JaNnbHOCTU CBA3MW, KOTOPYHO obecneurBaeT BY, 3TOT Anana3oH cTan NonyasipHbIM
ANA NCnosib30BaHNA B aBNaLmn 1 ANCTaHUMOHHOW pa3Bejke.

PagnosonHbl BY 3aHMaloT gnanasoH ot 3 go 30 merarepy, (MI'y) n sBASIOTCA YacTbiO Tak
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Ha3blBaeMoOro KOPoTKOBO/HOBOIO Anana3oHa. BU-nepegaya ocyliecTBaseTcs ¢
NCNoNb30BaHMEM PacnpoCTPaHEHNSI Ha OCHOBE «MPOCTPAHCTBEHHONM yda» UK «MPOMycKa»,
uTO obecneymBaeT BY-nepesave BO3MOXXHOCTb Nepejayu 1 npruema Ha 6osbLUne PacCTOAHUA.
BY-paanoBoOnHbI 3aHMMALOT CNeKTp, KOTOPbI B3aUMoAeNCTBYeT ¢ aTMocdepoit 3eMnum oveHb
cneunduryeckum obpa3omM — npu nepeaaye nog yriomM K Hei OHM NpesoMAATCA B
noHocdepe 1 BO3BpALLAOTCA K NOBEPXHOCTU 3eMU, rae MHOMOKPaTHO oTpaxkatoTcs. BY-
pPaAnoBOJIHbI COCO6HbI NepegaBaTb CUrHabl 3@ FOPU3OHT U BOKPYT KPUBM3HbI 3€MHOWA
NOBEPXHOCTU. B oNTUManbHbIX YCIOBUSX N C UCMO/Ib30BAHVEM COOTBETCTBYHOLLE HAaCTPOMKMN
BY-BOsIHBI MOTYT faxe nepeAaBaTbC MeXJy KOHTUHEHTaMW, OAHAKO Ha 3TO HUKOrAa He
cnegyeT nonaraTbCs Kak Ha OCHOBHOW CNOCo6 MeXKOHTUHEHTaNbHOW CBA3U. BY-pagmoBoHbl,
npenomMnssicb oT MOHoCchepbl, 3HAUNTENIbHO YMEHbLLUAIOT MePTBbIe 30Hbl Y 30HbI OTCYTCTBUSA
nprvema (pagnoTeHun), oTbpacbiBaemMble X0JIMaMu U ropamm, O4HaAKO MJIOTHAs OKpY>KatoLlas
3acTpoiika Bce Xe MOXKEeT BAMSATb Ha ucnosb3oBaHne BU-gmnanasoHa.

XoTa BY MoXeT AaTb NPeVMyLLEeCTBO B Ja/lbHOCTU CBA3W, OHA TakXKe UMeeT CBOU
orpaHuyeHus. CnegyeT oTMeTUTb, YTO 060pyAOBaHMe, Heo6xoAMMOE AN1A Nepesayn 1 npuemMa
BY-curHanos, siBNsieTCc rpOMO34KNM Y KPYNHOra6apuTHbIM, U TpebyeT 3HaUNTENIbHO
60/IbLUEN QHTEHHbI 1 60JIbLLEN0 UCTOYHUKA SHeprun. BoobLLe roBops, He CyLlecTByeT
XOPOLUMX peLueHniA AN NOPTaTUBHbIX MOBUbHBIX BU-pagnocTaHLmiA, NCNonb3yeMblxX
ryMaHuUTapHbIMUW opraHmnsaumamMin. BU-pagmoctaHUms noyTy Bcerga orpaHuymBaeTcs
TPaAHCMOPTHLIMMW CPEACTBAMU U CTALMOHAPHBIMU 34aHUAMMU.

ABTOMO6MILHBIE BU-paguocTaHLmn

Ana MHOrMX KPYMHbIX TyMaHUTapHbIX opraHmnsaunii BY-ceask ctana cTaHAapTHLIM CPefCTBOM
CBA3M C TPAHCNOPTHLIMU CpeACTBaMUN. B CBA3M C TeM, YTO BbICOKOYACTOTHbIE CUTHaNbl MOTYT
BbIXOAMTb Aaneko 3a npegensl OBY (YKB) / YBY, n yuntbiBas pasmep ob6opygosaHus, BY
ABNAETCA OTAINYHBIM AOMNOIHEHUEM K APYTMM pOpMaM CBA3N N KPUTUYECKN BaXKHbIM ANS
6e30nacHOCTM TPAHCMOPTHOrO CpeacTBa.

BY-npuemonepegaTunKkm, ycTaHOBAEHHbIE HA TPAHCMOPTHOM CPeACTBE, OYeHb MOXOXM Ha
Apyrue paguoannaparbl, ycTaHaB/MIBaeMble Ha TPAHCNOPTHOM cpeacTBe. BU-pagnoctaHuun
yCTaHaBAMBalOTCA Ha NPUOOPHBIX NaHensx, B HAX UAN NOA HUMU, U AOMKHbI O6biTb MOCTOSAHHO
NoAKA0YEHbl K aKKyMynsiTOPHO 6aTapee TPaHCNOPTHOMO CpeAcTBa AN 3/1eKTPUYECKOW
cucteme. Kpome TOro, yumTtbiBas pacnonoxeHme BY-aHTeHHbI, 415 NpaBUIbLHONO A0CTyrNa K
npuemMonepeAaTumky yepes LWaCCu UAn KOpnyc TPaHCMOPTHOrO CpeAcTBa JOMKHbI 6bITh
NPOJIOXKEHbI JONOIHUTE/IbHbIE MPOBOJA.

OTAnunTenbHbIM GakTopoM BY-aHTeHHbI IBNsSieTCs ee KPYnHbIA pa3mMep. JanHa
BbICOKOYACTOTHOW aHTEHHbI, YCTaHOB/IEHHOW B aBTOMO6MNE, MHOTa Ha3blBaeMOW «LUTbIPb»,
MOXeT 6bITb B HECKO/IbKO Pa3 Bbille BbICOTblI TPAHCMOPTHOrO cpeAcTBa. KpomMe ToOro, xoTs
aHTEeHHa MOXeT 6bITb He 0CO6EHHO TSXEeNol, ee ANNHA ByAeT oKkasbiBaTb AaBNeHME Ha
OCHOBaHWe aHTeHHbI NPV BO3/ENCTBUM Ha Hee BeTpa WU NpY TPOraHUM C MecTa 1 OCTaHOBKe
TPaHCNOPTHOrO CpeAcTBa. BY-LUTbIpb A0/MKEH 6bITb HaAEXHO NPUKPEnIeH K Ky30BY
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aBTOMO6WAS, KaK NPaBW/IO, OH KPENUTCSA K NepeaHeMy UK 3agHemy 6amnepy.

Mpumep aBTOMO6UNBLHLIX BU-aHTeHH (Codan)

SRR ENE N INARN

Cama aHTeHHa MOXeT BbI3BaTb Npo6eMbl ¢ 6e30MacHOCTbI0. Bo BpeMs 1cnonbL30BaHMsa pagmo
Ha aHTeHHY MoCTynaeT 3HaUYMTeIbHOE KOINYECTBO 3/IEKTPMYECTBA, KaK MUHUMYM, B TeYeHNe
KOPOTKOro neproAa BpeMeHu. JInua nam XMBOTHbIE, KOHTaKTUPYIOLLME C aHTEHHOW BO BpeMms
NCMNONb30BaHUS, MOTYT MNONYYNTb TEMNOBbIE NN 3NIeKTPUYecKne TpaBMbl. Kpome Toro,
6narogaps cBoeli BbICOTE aHTEHHa MOXeT JIerko 3acTpATb Ha AepeBbsX, MOCTaxX UK N06bIX
HW3KO BUCALLIMX MaTepuanax Uiam KOHCTPYKLMAX, NOBPeXAas CTPYKTYpY, WUTbIPb, NN U TO, U

Apyroe.

UT06bI yCTPaHUTBL NPO6/1eMbI C BbICOTOM, NO/Ib30BaTENN MOTYT NPMUBA3aTh U 3aKpennTb
CBOO BY-aHTEHHY K 6ara>kH/Ky Ha KpbliLLe UAN APYroi TOUKe KpenieHUs Ha KpbiLlle
TPaHCMOPTHOrO CPeACTBa. XOTS 3TO UAeaNbHO NPUEMIEMOE peLLEHNE N He BAUSIET Ha
$YHKLMOHaNbHOCTb PaAno060opy0BaHUS, MOb30BaTENN AO/KHBI 3HATh CliegyloLlee:

e 3akpenJieHHble LTbIPY HaXOoAATCS NOJ CUIbHbIM HaTAXXeHNEeM 1 NpU BbICBOBOXXAEHNN
MOFyT TPaBMMPOBATb NOAENA NN XXUBOTHBIX.

o LITbIpy ciegyeT KPenuTb TONBKO C MOMOLLbIO CreLManbHbIX BCTPOEHHbIX CTSXKEK,
AOCTYMNHbIX OT NPON3BOAUTENSA.

e LlITbipb He A0/KEH HaX0AUTBLCA Ha PAaCcCTOAHUM 6M>Ke OAHOro MeTpa K Ky30BYy
aBTomobuns.
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KoHdurypaumm aBToMmo6MnbHLIX BY-aHTeHH
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ba3soBble BY-pagmnocTaHuun

Pasmep 1 ncnonb3oBaHMe 6a30Boli BU-pagmocTaHUMmM He OTANYAETCS OT APYruX 6a30BbIX
paAnoCTaHLMA, 04HAKO KOHKPeTHble TpeboBaHMsA K UCNONb30BaHWUIO 6yayT 3aBUCeTb OT
KOHKPEeTHOro nogpasjeneHuns n noTpebHocTel B paMmkax NporpaMMbl OpraHmnsauum.

OZHaKo cyLleCcTBEHHbIM OTANYMEM OT CTaLMOHapHbIX ycTaHOBOK BY-cBA3M aBnseTca pasmep u
opveHTaums BY-aHTeHH. /3-3a oTHOCMTenbHOro pasmepa BY-pagmosonHbl 6a3oBbie BY-
AHTEHHbI JOMKHbI 6bITh YUpe3Bbl4aliHO 60nbLINMMU. [1n8 3Toro BY-aHTEeHHbI 06bIYHO
N3roTaB/iNBalTCA N3 TMOKNX MaTeprnasnos, KOTOPbIM MOXHO NpuAaTb Gopmy,
COOTBETCTBYHIOLLYIO O4epTaHMAM UAK NOTPe6HOCTAM TeppuTopmn. Hanbonee
pacrnpocTpaHeHHble BY-aHTeHHbI 6b1BaloT ABYXMOAOCHBIMU — B HUX BA OTAE/bHbIX
npoBoAaLLMX Kabens npepbiBatoTCa nocepeanHe. [lBa oTaeNbHbIX Kabens BUCAT CBO6OAHO, HO
Npv 3TOM pasfesnieHbl XXeCTKUMUN KOprycaMu, KOTopble He MO3BOJISAT MM ConpuKacaTbes Apyr

C Apyrom.
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AuvnonbHaa BY-aHTeHHa

BY-annonbHas aHTeHHa MOXeT 3aHMMaTb J0BOJ/IbHO MHOIO MecTa Ha TeppuTopun. AHTEHHa
MOXET 6bITb ANIMHON A0 40-50 MeTPOB OT N30/STOPa A0 N30AATOPA, GaKTUUECKN OHA eLle
ANNHHEe C yYeTOM CTsKeK U KpenieHuiA. BY-aHTeHHbI Takke AO/KHbI yCTaHaBAMBATbCSA
[OCTaTOYHO BbICOKO Haj 3emsieii. ObLyee amnmpuyeckoe npaBuIo 3aK/loyaeTcs B TOM, YTO
paAnoaHTEHHbI AO/KHbI 6bITb YCTAHOBMEHbI Ha BbICOTE HE MeHee NOJIOBUHbI BbICOThI
COOTBETCTBYIOLMX UM AIVH BOH. [lns BY-pagnoycTaHOBOK peKOMeHAyeTCs yCTaHaBINBaTb
aHTeHHbI Ha BbICOTe He MeHee 12-15 MmeTpoB Haj 3eMell.

YuunTbIBas NPOCTPaHCTBO 3eMM, HEO6XOANMOE A/151 3TOTO, CYLLeCTBYeT HeCKOIbKO
KOH$UrypaLmii, KoTopble Nosib30BaTeNN MOTYT peann3oBaThb:

FopusoHTanbHasa KoHGUrypauyvs MNepeBepHyTas KoHpuUrypauus V
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Fopu3oHTaNbHasA KOHPUrypaums - J1MNoJibHasi aHTEHHA HaZEeXHOo nojgeLleHa Ha o6oumx
KOHLaX Ha 04MHaKoBoOW BbicoTe. KabenbHoe coegnHeHue ¢ 6a30BOI cTaHUMeln cBO604HO
BUCWUT, XOTS B UAeasie ero Bce paBHO ciegyeT NPUKPEnnTb K YemMy-n6o Ha ypoBHE 3eMan Unuv
K MPOYHOMY CTON6Y, UTO6bI NPeA0TBPaTUTL ABVKEHNE HA BETPY M CHATb BEC C YCTAHOBKU.
Fopu3oHTaNbHaa KOHGUIrypaums cUMTaeTCs yyLllM BapyuaHToM, U 6yaeT HeCTU CUrHan
Aanee.

MHBepTupoBaHHasn V-o6pa3Hasn KoHpurypaums - 4To6bl C3KOHOMUTL MPOCTPAHCTBO Ha
3emne, opraHmMsaumny MoryT Bbl6paTb MHBEPTUPOBAHHYO V-KOHPUTypaLuIo, rae CTOPOHBDI
ABYXMOJ/IIOCHOW aHTEHHbI Hak/IOHEHbl Hanoo6une nanaTku. BaxHblie KOMNOHeEHTbI A1 V-
obpasHon KoHpUrypauunn:

® Yron, obpa3syemblii BHyTPeHHe YacTbio V, HUKOTAa He A0/IKeH 6bITb MeHbLue 90
rpagycos. HYem 61v>ke K NNOCKO/ NOBEPXHOCTY, TEM NyYLlie.

e CpegHsia YacTb A0/MKHA 6bITb NOABELLEHA HA MPOYHOM, HEMPOBOASLLEM MaTepuane ¢
MOMOLLbI0 COOTBETCTBYHOLLLEr0 aHKEPHOMO KPenaeHus.

® SKOpS B HUXXHUX TOYKAX CKIOHA MO-NpexXHeMy JO/DKHbI 6bITb NMPUMNOAHATBI HAZ 3eMiell n
COeAVHEHbI C «KOPOTKMMU MauTamMu». B ngeane rnaBHas MauTa A0O/MKHA 6bITb NOAHSTA
BblLLIe MMHUMaNbHOW BbICOTbI, KOTOPasi MO3BOSIET BMECTUTb BbICOTY HUXKHMX TOYEK.

Mo6as popma KOHPUrypaLMm aHTEHHbI M MaYyTbl AO/IXKHA 6bITb HaZEXHO 3aKpersieHa.
KaxxabliA TN aHTEHHbI PacCYMTaH Ha onpejeneHHy BeTPOBYIO Harpysky, U nonb3oBaTenu
JOJKHbI MOHMMaTb, Kakne eXerofHble NoroAHble yCnoBMs MOTyT NOBAMSATb Ha BbI6Op
QHTEHHbI.

Kpome Toro, BY-aHTeHHbI MOTYT NOTPE6AATL M BblfaBaTb 60/1bLUOE KONYECTBO
3/1eKTpo3Heprun. BY-gunonbHble aHTEHHbI BO BpeMS UCM0/1b30BaHUSA MOTPE6ASAIOT B cpegHeM
250-350 BT MOLLHOCTM 1 MOTYT MMeTb NMKoBoe noTpebaeHue go 1000 BT. AunonbHble
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aHTEeHHbI B OCHOBHOM NpPeACTaB/IAT CO60M NPOCTO OTKPbLIThIV MeTan, N 1060 KOMMOHEHT
MeXAy 3STUMU ABYMS NMpoBogamMun 6yAeT NpeAcTaBAsATb CEPbe3HY 0NacHOCTb. BeTBu gepeBbeB
WAV MyCOP MOTYT 3aropeThbCs, a CaMu NPOBOAA MOTYT NPUBECTU K CEPbE3HbIM TPaBMaM U
CMepTu NAeN NN XNBOTHbIX. CnesyeT NOIHOCTLI0 UCKIHUNTL BO3MOXHOCTb, MPY KOTOPOIA
NOAN VNV XXNBOTHbIE MOTYT CXBaTUTb MAN HAaTKHYTbCA Ha NpoBoja BY-paauo, a B ciyyae
06pbiBa pagvionpoBoja NHASIM, HAX0AALWMMCS No6AM30CTY, cliesyeT AaTh yKa3aHue OTOUTU B
CTOPOHY, NoKa He byaeT OTK/IIOUEHO NUTaHMeE.

Mcnonb3oBaHWe pagvoyCTPOVACTB 1Sl FOJIOCOBOM CBA3U

O6Lme NpMBUNETN N OFPaHNYEHUSA NCNO/Ib30BAaHUSA PajMOCBA3N MOTYT BapbMpoBaTbCs OT
OpraHmM3aummn K opraHmsaumm, oiHaKo HacToATeNbHO peKOMeHAyeTcsl, UTO6bl Kaxas
opraHu3auus ycTaHoBWIIa 1 paspaboTasia CBOK COBCTBEHHYHO NMONNTUKY A MPaBUIBHOTO
MCNONb30BaHUS Pajno N ANCUUNIMHAPHbIE NJaHbl 4151 HENPaBWUIbHOMO NCMOJIb30BaHUS
paanoobopyaoBaHMs.

KaHanbl

Mpu ncnonb3oBaHUY NGOV CETU MHOTAA CYyLLECTBYIOT OTAE/bHbIE KaHabl BbI30Ba,
ncnosb3yemble A8 YCTaHOBNEHUSA CBA3M C APYrMMU MOJIb30BaTeNs MW PajMOCBA3N, KOTOpble
3aTeM onpesensioT ApYroi BbligeneHHbI KaHan. Kak TonbKo Takas CBA3b 6yAeT yCTaHOB/EHa,
06e pagMoCcTaHLMKM JOMKHbI MepPernTn Ha onpeaeneHHbI KaHan pasroBopa, YTobbl 0OCTaBUTb
KaHan Bbi30Ba A5 YCTAHOBEHWA CBA3U APYTMMM CTaHUUAMUN. Micnosib30BaHME KaHanoB
BbI30Ba MCMOJIb3yeTcsl 0CO6EHHO B CeTAX C 60/1bLIMMN 06 beMaMy COBMECTHOro Tpaduka uam B
ceTsX, pasMeLLeHHbIX TPETbUMU CTOPOHAMU, TaKMX Kak ceTn peTpaHciaTopoB OOH, koTopble
MOFYT UCMOJIb30BaTb HECKO/IbKO 'YMaHUTapHbIX OpraHM3aumii.

3TUKeT

B uenom CywiecCTBYHOT NpaBuia, KOTOPbIX CnegyeT Nnpuaep>XXmBaTtbCd npm ronrocoBom 06LU,EHI/II/I
Cc noMoLUbrO AByCTOpOHHGVI pPaanocBA3n. K H1uMm MOryT OTHOCUTbCA:

Wcnonb3oBaHue cny>Xe6Hbix c/oB

CnyXe6Hble cloBa — 3TO 3apaHee onpejeneHHbIN Habop KOPOTKNX GpPas C TOYHBIM
3HauYeHneM, KoTopble 6b11n pa3paboTaHbl, YUTO6bI NOMOYb NONb30BaTENAM CETU U onepaTopam
COXPaHATb UX Nepeayn KPaTKMMU U NPesoTBPaTUTbL NyTaHULY N Hefopa3yMeHUs. BaxxkHo
MOHMMaTb 3TV C/I0OBA U X 3HaYeHKe, YTO6bl yMeTb NMOHNMAaTb, YTO FOBOPUTCA B pagmoceTu, 1
yMeTb nepeAaBaTb KOPOTKME M TOUYHbIe co06LLeHMsA. Huxke npuBeaeHbl Hanbonee 4YacTo
ncnonb3yemble CyXXebHble CNoBa U UX 3HAYEHUS:

CnyXxe6Hble cnoBa
M coueTaHus

3HauyeHume

YTBepanTensHo

/
(Affirmative) Aa/sepHo



Cny>)xe6Hble cnoBa
M coveTaHus

Cron, cTon, cTon
(Break, Break,
Break)

BepHo (Correct)

OTpMuaTenbHO
(Negative)

OTpuuaTensHo,
nosTopuTte
(Negative Copy)

HesepHo (Wrong)

Mpwuem (Over)

OT60i4 (Out)

Mepepaua
appecatam (Relay
to)

3HaueHme

MpepBaThb TeKYLLYO NepeAady A/is CPOYHOro COO6LLLEeHNS

CkasaHHoOe BaMu BEPHO Nnn nepejaHHoe BaMu BEPHO

HeTt/HeBepHO

Balue nocnegHee coobLyeHve He 6b1/10 MOHATO

Balua nocnesHsiA Nnepesayva HEKOPPEKTHA

KoHeL, Moeli nepegaun Bam, oxxmngaertcs oTeet. MNepegaBaliTe Balle
coobuieHue.

Ha 3Tom Mosi nepegava 3akaHUMBAETCS, U HUKAKOro OTBeTa He TpebyeTcs

He ucnonb3yiite OVER N1 OUT BmecTe!

MNepepaTtb cnepytoLee coobLleHNEe NAEHTUONLNPOBAHHBIM
agpecatam/ronyyartesnsam



Cny>)xe6Hble cnoBa
M coveTaHus

3HaueHme

Bac noHan (Roger) f yaoBneTBOpUTENLHO NOJIYUYU Bally NocaeAHIo0 nepeayvy

MoBTOpUTE NocnesHee coobLLeHMe.

MoBTopuTe ewye

N He roBopuTe «repeat» no paguo! «Repeat» 06bI14YHO UCNOJIb3YETCA
pas3 (Say again)

BOEHHbIMM B KauecTBe KOMaHfAbl COIAAaTaM Ha NPOAOCJIKEHUE OrHs U3
opy>Xus.

byabTe Ha npueme He nepegaBsaiiTe 0 Tex MOp, NOKa C BaMU He CBSXKYTCA. MHe HYy>KHO
(Stand-by) AONONIHUTENbHOE BpeMS.

Wcnonb3oBaHue ¢poHeTUueckoro andasmnta HATO:

doHeTnyecknin andasmt HATO yacTo Ncnonb3yeTcs AN YCTPaHEeHUS ABYCMbIC/IEHHOCTU B
paguocesAsu. FonocoBble KOMaHAbI MO Pagno MOTYT 6bITb C/IOXHbI ANA MOHUMAaHNA NN
YPOBEHb CUTHaIa MOXeT 6bITb C1abbiM. YTO6bI yCTpaHUTL 3Ty Npo6aemy, Nonb30BaTenun
PaAnOCBA3M YacTo NCMOb3YT poHeTnuUeckuii anpasnt HATO npm HanucaHUKW CNOB UK
06CyXaeHNN 0a4HOBYKBEHHbIX KOA0B. Hanpumep, MObuibHas KapeTa CKOPOI MOMOLLIY MOXET
MMeTb No3biBHOM «MobunbHasa ckopas nomoub 1» ("Mobile Ambulance 1") nan MA1 ansa
KpaTkocTu. C ncnonb3oBaHmem poHeTnYeckoro andaBmTa 3To byaeT NPOU3HOCUTLCA Kak
«Mike Alpha 1».

byksa MpounsHocnTca bykBa MpounsHocnTca

A Alfa N November

B Bravo o Oscar

C Charlie P Papa



bykBa MpounsHocuTca bykBa MpounsHocuTca

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

G Golf T Tango

H Hotel V) Uniform
I India Vv Victor

J Juliet Y Whiskey
K Kilo X X-Ray

L Lima Y Yankee

M Mike z Zulu



KopoTkue coobLeHus - coobLeHVs, 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 0pULMANBHbBIX CY)Ke6HbIX Lieneii -
o6LeHMe JO/IHKHO OCYLLECTBAATLCS TONBKO ANst CNY>Ke6HbIX Leneid. Hukakue nnyHble gena He
BOJIKHBI 06CYXKAATLCSA MO PAaANOBOJIHAM, BKJIHOUAS JINUYHbIE PAa3roBOpbI.

CoBepLUeHMe 3BOHKOB - Npex/e YeM COBepLLaTh 3BOHOK, BCeraa nposepsiite, 4To
npeAnoniaraemblii pagriokaHan He UCMOo/b3yeTcs, NPOCNYLINBAs ero B TeUeHre HEeCKOIbKNX
MUHYT. NPy HEOBXOANMOCTY YBENMNUYBLTE BbIXOAHOM ayAnOCUTHaN.

O6u.|,a$| npoueaypa ocyuiecTB/1€EHNA Bbl30Ba 3aK/1lOYaeTCA KaK NoKa3aHO Ha NpuMepe HXe,
rae pagmonosib3oBaTtesib C NO3bIBHbIM BF3 BblI3bIBaeT APYyroro nosb3oBaTend:

(Boi306 BF3) - «BF31, BF31 (eébi3bieaem) BF3»

(Omeem BF31) - «BF3 nepedaeaiime».

(0 BF3) - «Co06 MHe c 12345,

9 "y Y

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

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

(Omeem BF31) - «BF31 om6oii».

AdanmupoeaHo Ha ocHoge Mamepuasos International Medical Corps

Ecnun no KakoiA-nn6o CpoYHO NpnUYnHe He06X0AMMO NMPEeKPaTUTL TEKYLLNIA pa3roBop,
npoueaypa BbIrnaguT

cnegyrowmm o6pasom:

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

(BF1 MNpepoiBaHme) - Cron, cron. BF3, BF3 (Bbi3biBaeT)
BF1

I'Ipvuvlep: (OTBeT BF3) - BF1 AguTe Ha 3,

PR » 1P

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

(Mpoponxaetca 6ecepa) - (Pasrosop)... Mpuem

AdanmupoeaHo Ha ocHoge Mamepuasos International Medical Corps

KauecTBO BbI30Ba - UTOObLI ONpeAennTbL KauecTBO ayAnoCoeAUHEeHNS, NN eCln Nnepejada yxe
3aTpyAHEHa, NoJib30BaTeNN AOKHbI CNPOCUTb «KakK cabIlWnTe?» YTO6bI YTOUHUTL CUATY 1

YeTKOCTb PaAnOCUrHana, Nojib3oBaTeNIv MoryT ckasaTb: «CbllLy BaC rPOMKO 1 YETKO», OJHAaKOo
Nnonb30BaTesI MOTyT TakXe cKasaTtb: «Cribilly Bac Ha «X» U3 5», rae «X» — 370 YN0 OT O4HOro



f0 NaTu. NATb COOTBETCTBYET FPOMKOI U YeTKOV nepejaye, a HoNb 03HAYaeT NoJsiHoe
OTCYTCTBME CBSI3W/CUTHaNa.

PacnpocTpaHeHHble I'Ip06ﬂeMbl C paagnocBaA3bIO

e 3apsXKeHa Nn akKyMynsiTopHasi 6aTapesi?
Paavio He BJIIOYaeTcs. e [loAK/IOYEHO NN PaAMOYCTPOACTBO K UCTOUHUKY MUTAHUSA?

® VICTOYHUNK NUTAHNS HEA0CTAaTOUYHO MOLLHbIV NN Xe cnabblii?

e TpaHcMpyeTcs M Nepejaya Ha 3alaHHO YacToTe?

e HaxoamTtcsa v pagnoyCcTpoMcTBO B TOUKe OTCYTCTBUS
npnema?
Mepepayun He npuHUMalOTCS,

e HaxoanTcsa nn pagmnoycTpoiicTBO B Npesenax 0XXnuaaeMmoro
VN HUKTO He oTBeYaeT. A paamoyctp PeA A

AvanasoHa rnepegaumn?
e [logkntoyeHa N1 aHTeHHa NpaBubHO?

e BO3MOXHO nn, UYTO apyrue pa,quoyCTpOMCTBa BbIK/TOYEHbI?

o CyuwiecTBytT N1 aTMocdepHble GakTopbl UAN dakTopsl
OKpY>KatoLLeli cpefibl, KOTOpble MOTYT MeLlaTb CUrHany?

Cnabblii LN UCKaXKEHHBbIV ¢ Paauno nUcnosib3yeTcs B MOMELLEHUN U €ro OKpYXKatoT
curHan BbICOKUWE 34aHVs1 U AepeBba?

e HaxoaaTcs N BOKPYr pagnocTaHUMmM INHKUA 3fieKTponepegay
Unn Apyroe pagnoo6opyzsoBaHue.

GPS-cucTeMbl 1 YCTPOMCTBA

YcTpoicTBa 1 ycnyr ¢ noaAep>XKon rnobanbHom cncteMbl NO3NUMOHUpoBaHus (GPS)
AOBOJILHO pacrnpocTpaHeHbl B COBPEMEHHbIX TEXHONOIUsX, TakMX Kak KOMMbIOTEPbI N COTOBbIE
TenedoHbl, U MHOTVE COBPEMEHHbIE N0/Ib30BaTeNN eXeAHEBHO B3aMOAENCTBYHOT C
cmctemamm, nucnonbsyrowmmm GPS. OcHoBHas KoHuenuua GPS Koraa-To cuutanach
OTHOCUTE/IbHO 3K30TMYECKO N NCMOJIb30Basack B OCHOBHOM NpaBUTENbCTBaAMU.

YcTpoticTBa, paboTaroLime Ha ocHoBe GPS, o6ecneunBaloT CBA3b C pa3BeTB/IEHHON CeTbio
HaBUraLMOHHbIX CMYTHUKOB NOA Ha3BaHMeM [nobanbHas HaBUraumMoHHas CnyTHNUKOBas
cnctema (FTHCC), koTopas NOCTOSAHHO BpaLaeTcsi BOKPYr 3eM/IN Ha pasINYHbIX BbICOTax U
ckopocTax. CnyTHMKM THCC nocTossHHO nepegatoT cnabblii pagnoCcUrHa, KoTopbii MOTryT
06Hapy>XMBaTb Ha3eMHble YCTPOWCTBA. YCTPOMCTBO € noaaepxxkon GPS Tpebyet
0AHOBpPEMEHHO BUAMMOCTU NO MeHbLLel Mepe Tpex cnyTHuKkoB MTHCC agnsa TpuaHrynaumm
NonoXeHus Ha 3emne. HaBurayMoHHble CNYTHUKW 6b11U BriepBble 3anyLieHbl B 1970-e rogbl
npasutenscteoM CLUA ToNbKO AN NCNONb30BaHWSA B BOEHHbIX LiefsiX, 04HaKo K cepejunHe
1990-x rogoB cnctema GPS cTana LUMPOKO AOCTYMNHAa A/11 KOMMEPYeCKoro 1cnosb30BaHNs.
CeropgHsa komnaekc GNSS cocTouT U3 AECATKOB CMYTHUKOB N3 pa3HbIX CTPaH.

Ncnonb3oBaHue GPS-koopauHaT



YcTpoiicTBa c nogaep>kkor GPS B3amMoelicTBYOT B CCTeMe KOOPAVHAT, KOTopas 06bI4YHO
M3BeCTHa KaK «GPS-koopAuHaTbI». GPS-KkoopAVHaTLI onpejenstoT TOUHOe MeCTorMoJIoXeHume
NoBepPXHOCTM 3eM/IN B Npejenax 3apaHee 3alaHHON cMCTeMbl KOopauHaT. icnonb3yeTcs
6onee ofHOW cMCTeMbl KOOPAWHAT, 04HaKO noAasnsoLlee 60/bLLMHCTBO CUCTEM CBA3U
MOCTPOEHbI Ha LUMPOTE N JONroTe:

JIVHUN LWIMPOTBI - 3TO FOPU3OHTANbHbIE JIMHUW, KOTOPbIE MPOCTUPAOTCA C BOCTOKA Ha 3anaj,
no Bcemy 3eMHoMmy Liapy. Camasi A/IMHHas 1 FNaBHas JIMHNSA LWMPOTLI Ha3biBaeTcs SKBaToOP.

dkBaTop NpejcTaBneH Kak 0° LWMPOThI, a CEBEPHbIV W FOXXHbIV NOAIOCHI NpeAcTaBaeHbl Kak 90°.
MpocTpaHCTBO MeXAy 3KBaTOPOM Y MoJitocaMu paBHOMepHO pacrpegeneHo mexay 0 n 90.

JInHuM WwnpoTbl BblpaxkatoTcsa kak 0-90° ceBepHowi wnpoTbl (N) 1 0-90° toXKHOW LWNPOTI (S) 1
3anuncbiBaloTCsa ciegyrwmm obpasom (Nnpumep):

32°N

JIHum gonroTbl - 3TO BepTUKaJibHbl€ TNMHNWN, KOTOPbIE€ MPOCTUPAOTCA OT CeBepHoro nosroca
40 HO>kHoro nontoca. OCHOBHasA NNHMA J0AT0Tbl Ha3biBaeTCs HyneBbIM MepungmnaHoM.

HyneBoii mepuanaH npeactaBneH B Buge 0° 40AroTbl, B TO BPeEMS Kak BepTMKa/bHbIE INHUN
BOCTOKA M 3anaja nocterneHHo yBenn4mearTca 2o 180°, coctaBnsis B 06LLeid CNoXXHOCTM 360°.

JNInHun pgonroTsbl BbipaXkatoTcsa kak 0-180° BocTtouHowm gonroTbl (E) u 0-180° 3anagHol fonroTbl
(W) n 3anucbiBatoTCa cegyowmm obpasom (nprumep):

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:
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(DD)
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AecATUYHbBIE
MMHYTbI
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Mpwvmep
cXeMbl
KoopAuHaT
GPS

0O6bsACHeHune

Hanbonee pacnpocTpaHeHHbIM UCTOPUYECKUM METOL0M
BblpaXkeHnsa GPS-koopanHaT 6b1au rpagycbl, MUHYTbI Ayrv U

CeKyHAbl Ayrn. B To Bpemsl Kak YnCIo rpajycoB CoBrnajaeT C INMHUENR
LUMPOTHI U AONTOThl, MUHYTbI N CEKYHAbI BbIpaXatoTca B eAnHMLax 1-
60, c WwecTbAecATbI0 MUHYTaMM Ayrv B rpagycax. TpaguunoHHbIe
KoopAnHaThkl Takke TpebytoT N, E, W unm S, utobbl yKkasaTb X CBA3b
C 3KBaATOPOM WM NPOCTbIM MepPUANAHOM, MOCKO/bLKY TO/IBKO Yncna
MOTYT MpeACTaBAATb pa3/INyHble MeCTOMOJIOKEHUS.

41°49' 173" N,

12° 24' 27.0" E

JecaTnuHble rpagycbl 6bICTPO CTAHOBATCA Hanbonee

pacnpocTpaHeHHbIM MEeTOAO0M BblpaXkeHWs koopAamHaT GPS, Tak Kak

MX lerye BCero nNpoYnTaThb U MOHATb A1 KOMMbIOTEPHbIX CUCTEM.
JecAaTnyHbIN rpagyc BblpaXkaeTcs B BUAe Liesioro rpagyca (LumpoTbl

AW AONTOThl), 38 KOTOPLIM C/iefyeT AecATUYHAasA TouKa 1 A0 LecTn

unop nocne AeCATUYHON TOUKU. Yncna, BbIXoAdLLME 3a AeCATUYHYIO

TOUKY, MO CyLLeCTBY SABASIOTCA AOASMM Liefioro rpajyca v OCHOBaHbl 41.821468,
Ha egmnHunuax 1-10. JecaTnyHble rpafychl K 3anajy oT OCHOBHOIo
MepuamaHa Uaun K 1ry oT sKBaTopa BblpaXkatoTcs Kak
oTpuuaTtensHble. Hanpumep, NyHKT, oTpaxawLwmii nobepexse Mepy
(kaK B FO)XHOM MonyLwwapuu, Tak U B 3anagHoM nonaywapun), 6yaet
BblpaXkaTbCs c/ieyoLwmm obpasom:

12.407512

-9.791500, -81.199971

MMbpua Mexay 06bIYHBIMU MUHYTaMW/CeKyHAaMU Ayrn v 41492881 N,
AeCATUYHBLIMW rpajycamu, rae o6bluHas Ayra, MUHYC U CEKYHAbI
BbIpaXKeHbl B ecaTn4Hom popmare. 1224.4507 E

Mpwn popmurpoBaHUM N Ucnonb3oBaHNM GPS-koopaMHAT BaXXHO NOHUMATb pasnnynsa Mexay
pasHbiMU dopmaTamu! MOCKONbKY B MUHYTAX U CEKYHAAX AYTU NCMNO/b3yeTcs cucTema ¢
OCHOBaHMeM 60, B TO BpeMs KaK B AeCATUYHbIX rpajycax Ncnonb3yeTcst ocHoBaHue 10, B
OfHOM 1 TOM Xe MecTe 6yaeT ABa pasHbix uncna. Ecav nonb3oBaTens 3anucebiBaeT GPS-
KOOpAMHAaTLI C YCTPOMCTBA, KOTOpPOEe nepeAaeT AaHHble B MUHYTax/ceKyHAaX ayru, To emy
Heo6Xxo0AMMO NMOMHUTbL 0 HEO6XOAMMOCTN KOHBEPTUPOBATb KOOPAMHATbLI B AeCATUYHbIE
rpagycbl, ecv noab3oBaTenb NaHMPYeT UCMONb30BaTb MHCTPYMEHTEI, TpebyloLme
JeCATUYHbIX rpajycoB, N HA060pPOT.

GPS-ycTpoiicTBa

Ha pblHKe nMeeTcss MHOXecTBO GPS-yCTPOIACTB ANsi ryMaHUTapPHbIX OpraHn3aLumii, Kaxzgoe ns



KOTOpbIX by/ileT UMeTb CBOV COBCTBEHHbIE NOJIb30BaTe/IbCKME TPE6OBAHWUSA N MHCTPYKLNN.
Ba>kHO, UTO6bI NONb30BaTENN MOHNMAV NpejrnosaraemMmoe UCrnoJsib3oBaHve ycTtponcTea GPS
npu Bbibope.

Odnaiin/aBTOHOMHbIE - MHOTVe ycTpolicTBa GPS npefHasHa4veHbl TOLKO A/ISl CHATUSA
nokasaHuii GPS. O6bIYHO 3TV YCTPOMCTBA MMEIOT NPOCTON NHTepdenc N NnTaHue ot
0AHOPAa30BbIX UM MepesapsikaeMbiX akKyMynsaTOpHbIX 6aTapeil. ABTOHOMHble GPS-
YCTPOWCTBa YacTo NCMO/b3YTCA A/I MOPCKNX, aBMALMOHHbIX N BOEHHbIX Liesield, HO TakxKe
NCNoNbL3yloTCA A5 OPUEHTaLnmn B ANKON Npupoe, Ao6biBatoLLnX OTpacnen NPoMbILLIEHHOCTH
nnu noboii chepbl NpMeHeHUs, KoTopas npeanonaraeTt yaaneHHOCTb OT MO6UIbHOW v
MHTepHeT-cBA3W. ABTOHOMHbIe GPS-yCTpoiiCTBa, Kak NpaBuno, ABAAKTCA N b NaCCUBHLIMA
npmnemMHukamm GPS-cnrHanoB co cnytHMkoB MTHCC 1 o6ecneyrBatoT Na0ckoe MHOXECTBO
KoopAuHaT Npu ucrnonb3osaHnU. Hekotopble GPS-ycTporicTBa UMeoT GyHKLNN
KapTorpapupoBaHUa NN BO3MOXHOCTb NOKNAATL NyTeBble TOUKN. [oTpe6HOCTb B TaknX
JononHnTenbHbIX GYHKUMAX byeT 3aBUCETb OT UCMOAb30BaHNSA 1 OpraHmM3aunm.

OnnaiiH/Tene¢poHHas CBA3b - 60/1bLLUNHCTBO COBPEMEHHbIX CMapTHOHOB OCHALLIEHbI
dyHKkumen GPS, a Takke NpUNOXKeHNAMIN Ana KapTorpadupoBaHUs N OTC/IeXMBaHUA. XOTA
601bLUMHCTBO NOJIb30BaTeNel 3HaKoOMbI C NpunoXeHNsaMM GPS Ha ocHoBe TenedoHa, ecTb
HeCKO0/1IbKO BaXHbIX acNeKkToB, KOTopble cneayeT yUnTbiBaTb:

® MHorune TenepoHbl Tak)Ke BbINOJHAKT TPUAHTYNALMIO MECTOMOJIOXKEHNS Ha OCHOBe
BbiLLeK MO6W/IbHBIX TelepOHOB U He 06513aTe/IbHO NOYy4YaloT HageXHble NokasaHus GPS
co cnyTHuKa M'HCC.

e TenedoHbl MOryT Tpe6oBaTb 6epexXHOro obpalleHus, MOryT 6bITb MeHee YCTOMUYNBBLIMU K
BOAE/NMbIIN N UMeTb 60/1ee KOPOTKUIA CPOK CNYXK6bI, UeM cneumanbHble GPS-ycTpoiicTBa.

® Ee3 NOoCTOAHHOro NoAK/IYEHNS K VIHTepHeTy HeKoTopble npunoxeHus GPS He 6yayT
pa6oTaThb.

Mpexae 4Yem nonaratbcs Ha CMapTPOH B KavecTBe OCHOBHOro GPS-ycTpoiicTBa, nonbL3oBaTenu
JOJKHbBI yYNTBIBATL CejytoLuee:

e Kak J0/ro yCTPOWCTBO AO/IKHO paboTaTh?

® ByneT 1M yCTPOICTBO BblAEPXUBATh YC/I0BUSI OKPYXKatoLLEen cpelbl, Heo6XxoanMble Ansi
paboTbI?

e bByaeT v faHHbIV cMapTdOH paboTaTb 6€3 COTOBOro coeANHEHUA?

MHcTpyMeHT npeobpa3oBaHusa koopaviHaT GPS
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