PykoBoacTBO No 6ecnpoBOAHOMN Nepeaaye AaHHbIX

BBeneHue
[laHHOe pyKOBOACTBO OMNUCbIBAET OCHOBHbIE BOMPOCbI M OCODEHHOCTM nNpu nepedadve
pagno4acToTHbIX OaHHbIX. OcHoBHasd uenb AdaHHOro pykoBoAaCTBa — MO3HAKOMUTb

nonb3oBaTenst C OCHOBHbIMW TpeboBaHMAMM AOns nepefadn LaHHbIX, OCOOEHHOCTAMM
HacTporikn 6ecnpoBO4HOINO0 COeAMHEHMs, a Takke C BOMpoCaMu ANArHOCTMKU WU peLleHus
npobrem npu HacTpoWKe cucTeM nepedadn AdaHHbix. Ona Gonee nogpoOHOro uayyeHus
AaHHoro Bonpoca obpatuteck Kk [MpunoxeHuio B, B KOTOPOM mnepeyncrieH Crnucok
HeobXoaNMON TEXHNYECKON NuTepaTypbl.

Bam He noTpebytoTcs rnybokme TeopeTUyeckme 3HaHUsl Ans U3y4eHust 4aHHOro PyKOBOACTBA,
[IOCTAaTOYHO TONbKO NMOHUMAaTb 6a30Bble MPUHLMMLI CO34aHMS U HACTPOWMKM GecnpoBOAHOW
nepegayn AaHHbIX.

EctecTBeHHO, HEeKOTOopble cbwsmqecme 3aKOHbI OrpaHn4yMBalOT BO3MOXHOCTU A4 nepenaqu
OaHHbIX NO paguoKaHany. C oatumn orpaHn4eHnAaAMn Mbl Bac nosHakoMum B [JaHHOM
pyKoBOACTBE. Q1N npasuna HeobxoaMmMo 3HaTb And nonyvyeHna Hamnydiwiero pesynbrtarta npu
NCNonb30BaHUN NOAOOHbLIX CUCTEM.
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OcHoBbl MakcumManbHou 3pPeKTUBHOCTU CUCTEMDbI

MHorue 13 Hac, npubbiBasi Ha 06bEKT Npon3BoACTBa paboT, BCMOMMHANM NPO TO, YTO 3abbinu
kakon-HMbyab kabenb, akkymynaTop unu gpyroe Heobxogumoe B pabote obopygoBaHue.
Brnocneactsumn mbl TpaTvM Bpems Ha 4OCTaBKy 3Toro obopyaoBaHus AN TOro, YTobbl HavaTb
paboTy. Pasmelwlante obopygoBaHme, Heobxogmmoe ans paboTbl, B KOMMAKTHOM Kelce, YTOoObI
Bam He npuwinock BNycTyto TpaTtuTb CBOE BpeMS.

TexHunyeckoe ob6cnyxmBaHue

Mpn NOCTOSIHHOM MCNOMNb30BaHNM 06OPYAOBaAHUS, TakUe AeTanu kak: kabenu, pasbeMbl U
aHTEHHbI MOTyT ObITb NOBpeXAeHbI. B Takom criyvae, obopynoBaHve MoxeT paboTaTb
HenpaBunbHO. PekoMeHayeTcs CBOEBPEMEHHO NPOBEPSATL 0O0PYAOBAHME U, MO BO3MOXHOCTH,
[OMOSIHUTL CBON KOMMJEKT 3amnacHbIMU YacTMU.

AKKYyMynAaTopbl

Mpw ncnonb3oBaHUM 0GOPYAOBaAHNSI BbICOKOM MOLLHOCTM, OQHO M3 peLuatoLLmx 3Ha4YeHnin umeeT
COCTOSIHME aKKyMYynATOpHOM GaTapeu, cTeneHb eé n3Hoca 1 ypoBeHb 3apsiga. Mol
pekoMeHayeM UCMoNb30BaTb akkyMyMsTOPbI, KOTOPbIE MOTYT BblaepxaTb rnybokuit paspsg v
YyacTyto noasapsiaky. MimeinTe BBuay, YTO C Te4EHNEM BPEMEHWN XapaKTepPUCTMKM
aKKyMynsiTOpOB yXyaLwatTcs. B 3aBUCMMOCTM OT MHTEHCUMBHOCTM UCMNONb30BaHMSA, HEOGX0AUMO
MEHSITb aKKyMYNSATOP C MHTEepBarioM oT OA4HOro Ao TPEX neT.

Bbi6op mecTononoxeHus

[anbHocTb paanoceaA3n HanpAamMyr 3aBUCUT OT «COrMacoBaHHOCTU aHTEHHbI» N YNCTOTbI
nepegaBaemMoro curHana, a Tak e oT BblICOTbl aHTEHHBbI. J'Iquuee, YTO MOXXHO caenatb And
yBeENM4YeHNA 0anbHOCTU, 3TO NOAHATL aHTEHHY nepeaaTyuka u ﬂpI/IéMHI/IKa KaK MOXXHO BbliLLe.
Mo BO3MOXHOCTH, CTapaVITer yCTaHaBnnMBaTb 6a3OBny CTaHLUUMIO Ha BO3BbILLEHHOCTU U
I/ICI'IOJ'Ib3yIZTe pa3nn4yHble I'IpI/ICI'IOCOGJ'IeHI/Iﬂ ana yCtaHOBKA nepep,arou_l,elh AHTEHHbI KaK MOXHO
BblLUE.

MCﬂOﬂb3yeMbIe dHTEeHHbI

MoMnMo yBENMYEHNS BbICOTbI, UICNOSIb30BaHME BbICOKOKAYECTBEHHOW aHTEHHbI ABMSETCA
Hanbonee apPEKTUBHBIM 1 HELOPOTMM CNOCOBOM ynyyLLEHWs NPON3BOAUTENBHOCTM CUCTEMBI.
Tak Ha3biBaeMble «Rubber duck» aHTeHHbI noaxoasaT Ana CLEMOK NpU HEBOMbLIOM yAaneHum
oT 6a3bl, HO ecnn Bbl XOTUTE NONYYNTE MakCMMarbHO BO3MOXHYH NPON3BOAUTENBHOCTb, TO
Heob6xoanmMo NCNoNb30BaTb BbICOKOKAYECTBEHHYIO aHTEHHY. CneunanncTbl Cnyxobl
TexHnyeckon nogaepxkn AO «MPUH» nomoryT BeibpaTh 060pyaoBaHNe B 3aBUCUMOCTH OT
Bawwnx notpebHocTeNn.

Bbi6op kaHana nepepayun

Pagnomopemsl, 3a4acTyto, UCNOMb3yHOT B LUIMPOKOM YacTOTHOM Auana3oHe B 3aBUCUMOCTU OT
obnactu npumeHeHus. Mepen Ha4anom paboT pekoMeHAyeTcsl Nony4YnTb oprumnanbHoe
paspelleHne Ha UCMOoNb3oBaHME KOHKPeTHOW paguoyvacToTsl. [pu paboTe Ha HOBOM MecTe
BaXKHO BbIOpaTb kaHasn, KOTOPbIA CBOAUT K MUHUMYMY NMOMEXW OT ApYrnx nonb3oBaTtenen (1
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nocneayrowme xanobbl), a Takke TOT KaHars, KOTopbIN obecneymBaeT ny4dwyto padoTy.
Pagno4dactoTHble ckaHepbl noMoryT Bam B BbiGope onTumansHOro kaHana ansa pabotsl ¢
YY4ETOM OKpYXKatoLMX YCIOBUN.

PekomeHpauum:

1. Mcnonb3ynTe kenc Ans XxpaHeHus 1 nepeBo3kn Heobxoanmoro o6opyaoBaHus.

2. OcmoTpuTe M 3aMeHuTe B criydae HeobxoauMocTM Kabenu n akkymynaTopbl nepeg
Bble30M B rorse.

3. Kabenu n gpyrne KoMnnekTylLwme MOryT BbIATM M3 CTPOSi MO NPUYMHE HOPMAanbHOro
N3Hoca.

4, [nsa yCTaHOBKW aHTEHHbI, MO BO3MOXHOCTU, BblOEpUTE BO3BbLILUEHHOCTb.

5. Pasmelyante aHTEHHbl Bblwe, OCOOGEHHO B CIOXHbBIX MecTax yCTaHOBKM 6a3oBow
CTaHUMN.

6. Micnonb3ynTe aHTEHHbl BbICOKOro kadectBa. [NpumeHanTte aHTeHHbl «Rubber duck»
TONbKO ANdA paboThl HA ManbIX PACCTOAHUSAX.

7. Bbibepute COOTBETCTBYWOLIMA KaHanm Ans  MUHUMM3aAUMM  MNOMeX OT  ApYyrux
nonb3oBaTenen.

MonyyeHue nuueH3un

Y3KononocHsle paguonepeaaTymkn HeOBXo0ANMO NULEH3MPOBATL B COOTBETCTBUM C
3akoHogatenbcTBoM. (cM. MpunoxeHue B). MNpu pabote 6e3 paspeLueHusi, Bol moxeTe
NOABEPrHYTLCA WTpadam 1 KoHPUCKaLmMm odopyaoBaHus.

BbikntoyeHne HeMcnonb3yemMoro ycTpomcTea

He octaBnanTte BKNOYEHHBIM NepegaTymk 6a3oBon ctaHuum, ecnu Bbl He ncnonb3yeTte curHan.
HenpepbiBHas paboTa, 0cobeHHO NOABMXKHbLIX NepeaaTynKoB, MOXET NPUBECTYU K kanobam
nonb3oBarenen, paboTaroLlmx Ha Ton e YactoTte. [loMHUTe, Nnepeaada gaHHbIX MeeT bonee
HU3KUIA MPUOPUTET MO CPaBHEHMIO C Nepedayert rofioca. OTo 03HAYaEeT, YTO ecnn ecTb
KOHMNUKT, TO Bbl AOMKHBI OCBOBOANTL YaCTOThI.

OrpaHnyeHne BbIXOGHOW MOLLHOCTH

Ecnu Bbl BbINONHSAETE CHEMKY Ha CTPOUTENbHONM NMOLWaaKe unv pyromM riokanbHOM o6bekTe,
TO XenaTenbHO OrPaHNYnTb BbIXOOHYIO MOLLHOCTbL NepedaTymka.

Bbi6op kaHana ¢ HaMMeHbLlUEeNn aKTUBHOCTbIO

OnpegennTe QOCTYMHblEe YacTOTbl 40 Ha4Yana paboTbl U BbIbEpUTe KaHarn ¢ HauMeHbLLEN
aKTUBHOCTbIO.

PaboTa c nonb3oBaTensasMu Ha COBMECTHbIX KaHanax

Mpy nocTynneHumn xanobbl OT Nofb30oBaTeNs, paboTaloLEro Ha Takon Xe 4YacToTe,
nepekniYnTeCh Ha Apyryto YactoTy. Ecnu Bbl BbinonHseTe paboTy HE HAa NOCTOSAHHOM y4yacTke,
TO Heo6xo4MMO nonyyaTb paspeLleHe Ha UCNOoNb30BaHME YacToT AN KaKA40ro pamoHa pabor.
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OcCHOBbI CUCTEMbI PagNO4acTOTHON CBA3U

MoHnmaHne ocHOB cucTembl paguodactoTHom cBAsuM (RFDC) obecneunBaeT OCHOBY AnNs
ycnewHon paboTbl C MCNonb3oBaHMEM pagnomoaemoB. B gaHHOM pasgene paccmaTtpuBaroTcst
OCHOBbl pPadMOCBA3N C  TOYKM  3peHusi HenpodpeccnoHana, HadumHadg C  MOHATUR
pacnpocTtpaHeHnda pagunocurHana. M3y‘-IVIB 9TOT pasgen, Bbl o3Hakomutecb c HEKOTOPbIMUA
06LL|,VIMVI TepMMUHaAMU U Nony4ynTe ©asoBoe noHnMaHue Teopun nepegayvm gaHHbIX Mo paguo.
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PucyHok 1. OnekTpoMarHUTHbIN CNekTp

PacnpocTtpaHeHue pagvMoBOnH

PagnoBonHbl ABNASIOTCA 4acTbio 3NIEKTPOMArHUTHOIO CMeKTpa, KOTOPbIN OXBaTbiBAET BUOAUMbIW
CBET, PEHTreHOBCKME 5ly4yu, YnbTpaduoneToBoe W3nydeHue W MUKPOBOSHbI (pucyHOK 1).
OneKkTpoMarHuTHbIe BOJHbI pacrnpoCTPaHSTCs NPUBNN3NTENBHO CO CKOPOCTLIO CBETa U UMEKT
ANUHbI  BOJH, KOTOpble CBSA3aHbl C 4acToTol konebaHus. B Tabnuue Hwke nokasaHa
Knaccmdukaumnsa pagmovacTor:

10 - 30 kl'y, 30 kM - 10 Km O4yeHb HU3kne yacToTbl (OHY)
30 - 300 kl'y 10 kKM - 1 Km Hwn3kme vactoTtbl (HY)

300 - 3000 Kl 1 km — 100 m CpepHue yactothbl (CYH)

3-30 My, 100 M —10m™m Bbicokue 4yacTtoTbl (BY)

30 - 300 My, I0mM—-1m OyeHb Bbicokue YactoTbl (OBY)
300 - 3000 MI'y, 1m—10cm YnbTpaBbicokue YacTtoTbl (YBY)
3-300Ty 10cm—1 cm CBepxBbicokue YyactoTtbl (CBY)
30 - 300 My lcm-1cm KpariHe Bbicokue yactoTbl (KBY)

Tabnuua 1. Knaccudmkaumnsa pagnodacTtoT

Mbl NOCTOAHHO CTankMBaemcs ¢ paguoBoriHaMu B NOBCEAHEBHOW Xun3Hu. Hanpumep: FM paguo
pabotaetr Ha 4actotax OBY wmexagy 88 u 108 MIu, AM paguocTaHumm paboTtarT npwu
3HauuTenbHO bonee HU3kon yactote B nonoce oT 530 go 1700 kI'y. TeneBM3MOHHbIE CTaHLINK
paboTaloT Ha pasHbix YacToTax B gnanaszoHax OBY n YBY. CotoBbie TenedoHbl paboTatoT B
avanasoHe YBY B nonocax 800, 900,1800 Mlu. Haw mMunp HeBO3MOXHO NpeacTaBuTb 6e3
9NEKTPOMArHNUTHOM  3HEeprun:  TenesuaeHue, paguo,  ©ecnpoBogHble  TenedgoHbl,
MUWKPOBOJIHOBbIE Neyun, BUAUMbINA CBET U T.A4.

BonbWKWHCTBO NONOC pagnoyacToT OenATCA Ha KaHanbl, Kaxdbld U3 KOTOPbIX MOXeT ObiTb
ncnonb3oBaH Ansd nepefayun ronoca, gaHHbIX Unu nHgopmaumm. RFDC cuctembl UCMonb3yoT
OMCKpeTHble paguokaHansl Ang nepegadv nHdopmMaumm nyTéM MOAynsAunmM HecyLwen 4acTtoTbl.
EcTb 1 gpyrne metoabl Ang nepefadv AaHHbIX, UCNONb3YOLWME SNEeKTPOMarHUTHBIN CNeKTp, B
TOM YmMCre ONTOBOJSIOKOHHbIE, MHGPaKpacHble, 1 apyrne. [laHHaa Tema BbIXOOUT 3a paMKu 3TOro
pykoBoacTBa 1 6yaeT ynomsaHyTa fnuilb BCKOMNb3b.

TepmuHonorus
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Mpexae Yem onuncbiBaTb XapakTEPUCTUKM PasfMYHbIX paaMoananasoHoB, JaBanTe pacCMOTPUM
HeKkoTopble 6a3oBble TEPMUHBLI PaanoCBs3n. Heobxoammo noHMMaTh creayroLlme TePMUHBbI:

PacnpocmpaHeHue: [lyTb 1 cnocob, KOTOpbI paguoBOfHa MPOXOAUT OT €€ WCTOYHUKA
(nepegatumMk) OO MecTa HasHaveHust (NPUémMHKMK). [yTb (4acTto HasbiBaembln “"pexum")
pacnpoCTpaHeHnsa pasnuyaeTcs B 3aBUCMMOCTM OT YacTOoTbl paguocurHana. Takke OH 3aBUCUT
OT YacTOTbl NPENOMIIEHNSI UNN OTPAXKEHUSA pagmocurHana ot 06bekToB NN NPU MPOXOXKAEHUN
yepes Cron NoHocepsl.

HanbHocmb. paccTosiHne, Ha KOTOPOM KayeCTBO paguoCcBA3M SABMSETCA AO0CTaTOYMHbIM Ans
peLLeHNs KOHKPEeTHOW 3agayun. [onocoBasi CBA3b OCTAETCA Ha MPUEMSIEMOM YPOBHE Aaxe B
YCIOBUSIX LLYMOB 1 NMOMEX.

lMokpbimue: [OCTYNHOCTb paguvocurHana Ha oXuaaemow [anbHOCTW, Korda CcurHam He
BGrOKMPOBAH TEXHOrEHHBIMW NN NPUPOAHBIMWU Nperpagamu.

O6wwme npaBuna

Huskne yactoTtbl obecneumBaloT GONbLIYIO AanNbHOCTb, Y€M BbICOKME 4acToTbl. HO Hu3kne
yacToTbl Gonee 4YyBCTBUTEMbHbI K NMomexam, 4YeMm BbiCOkue. [oKpbITME K pacnpocTpaHeHue
curHana nydwe Ha Gonee BbICOKMX YacToTax, Yem Ha Hu3kmx. Camasi HagexHas nepegaya
OaHHbIX MPOUCXOANUT MPU HaNMuUM NPSMOM BUOMMOCTU MeXay MPUEMHON U nepefarolen
@HTEHHOW, MpV 3TOM [anbHOCTb OrpaHMyeHa paguvoropu3oHToOM. Ha pucyHke 2 nokasaHa
nepegaya AaHHbIX N0 NIMHUW BU3NPOBAHNS.

PucyHok 2 - pacripocTpaHeHne pagnoBOSHbl MO NUHUN "NMPsSMOn BUANMOCTH"

PacnpoctpaHeHue OH4, HY, n CY paguocurHana.

OTa uvacTb cnektpa He npeanaraeT AOCTYMHbIX KaHanoB Ana nepefadn AaHHbIX, 3a
ucknioveHmeM ocobbix cnydaeB. CurHanbl B 3TUX MNOMOCaxX WMEKT  UCKIHOYUTENbHYIO
AanbHOCTb, HO CTPadalT OT TEXHOrEHHbIX W MPUPOAHBLIX LUYMOB, KOTOpblE OrpaHU4MBaloT
nepegady faHHblX, B GONbLIMHCTBE CnyyaeB, Ha HU3KMX ckopocTsx (<300 6uT B cekyHay).
HekoTopble HaBUrauuoHHble paguoMasiku, paboTawwue B AgvanasoHe oT 285 go 325 «klu,
obecneunBaloT ckopocTb nonpaBok DGPS go 200 6og ons MOPCKOM HaBuraumm. 3TU Masku
obecneunBatoT 4anbHOCTb B COTHU MUSb.
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lonosphere

PucyHok 3. PacnpocTtpaHeHne BY curHana ¢ nomoLlbto "oTpaxeHus"

PacnpoctpaHeHne BY paguocurHana

BY pagmocurHansl obecneynmBaloT XOpOLIY AarbHOCTb, HO CTpPagaloT HU3KOW HALEXHOCTbIO
nepegayn AaHHbIX M3-3a NMOMEX Ha COBMELLEHHOM KaHane OT yAanéHHbIX paguocTaHuui m
BOCMPUMMYMNBOCTU K TEXHOTEHHbIM LLYyMaM.

Opyron cnocob pacnpoctpaHeHust ans BY curHanoB C NOMOLLBIO OTpaXKeHUss 0T MoHocdepbl.
Ha aTux yacTtoTtax pagumocurHan oTpaxaetca OT MoHocdepbl M oTnpaBnsieTca obpaTtHO Ha
3emnto (CM. pUCYHOK 3). ATOT cnocob pacnpoCcTpaHeHUs PpaanoBOSTH OT AalnbHUX paanoCTaHUMm
CNOXHO npeackasyem, U 3a4acTylo 3aBUCUT OT BPEMEHWU roda U CyTOK, a TakKe aKTUMBHOCTU
COMHeYHbIX nATeH. [MoaTomy nepegaya AaHHbIX Ha BY orpaHnymBaeTcsi HU3KOM CKOPOCTbHO
nepegayn 1 COMHUTENBHON HAOEXHOCTBIO.

UeMm Bblle 4acTtoTa, TEM MEHblle BAWSHUE TEXHOreHHOro wymMa M NomMex Ha COBMELLEHHOM
KaHane, BbI3BaHHbIX OTPaXXEHWEM paguoBONHbI OT MOHOcdEepbl (Takke Ha3blBAEMOro
"oTpaxeHuem").

PacnpoctpaHeHue OBY pagunocurHana

Mpobnembl Nnponycka curHana v BOCMPUUMYMBOCTM K NMOMEXaM OT TEXHOTEHHbIX U NPUPOAHbIX
wymoB cBefeHbl Kk MuHumMymy B OBY cnektpe. OBY 4actoTbl obecrneumBaloT xopollee
NOKPbITUE, HO Ha HECKONbKO MEHbLUeW [anbHOCTU, 4YeM MOXeT ObiTb [OCTUrHYTO npwu
NCNONb30BaHNM HU3KOYACTOTHbLIX Auanas3oHoB. Xapaktepuctukm yactor OBY Bbiwe 100 My
(BbICOKasi nonoca) No3BONAT UCMNONbL30BaTbh UX ANSA nepefady AaHHbIX Ha YMEPEHHOW unu
BbiCOkoW ckopocTu. Yactotbl OBY B gnanasoHe oT 150 go 174 MI'y oGecne4vnBatoT CKOPOCTb
nepegaym gaHHbIx (He ronoca) 6onee 19200 6UT B cekyHAY.

PucyHok 4. PacnpocTtpaHeHne OBY curHana npu nomoLum BonHosoAa

B pegknx cnyyasx, curHanel OBY MoryT pacnpocTpaHATbCA B pexume, KOTOPbIN Ha3biBaeTcs
"BoniHoBo4" (CM. pUCYHOK 4). DTO NnpoucxoauT, Korga TemneparypHas uHBepcusi obecnevnBaet
Takne aTMocdepHble YCroBUA, YTO pagvocurHan nonagaeT B JOBYLUKY Mexay Crosimu B
atmocdepe. PaguoBornHa nepemeltaetca B "BOMHOBOAE" M MOXET pacrnpoCTPaHATLCA Ha
fbonbline paccTosiHusA. ECTecTBEHHO, Takon pexum He SBnseTca HageXHbiM cnocobom
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pacnpocTpaHeHWst curHana W MOXeT OblTb MNOABEPXKEH nomexam Gorblle, 4YeM Mpu
HOPMasibHOM PacrnpoOCTPaHEHNM.

PacnpoctpaHeHune YBY paguocurHana

Monoca vactot YBY obecneumBaeT ygadHbii KOMAIPOMUCC MEXAY OaNbHOCTLIO M MPOMYCKHOWM
CnocobHOCTLI0O Npu paanocesasn. OTpaKeHUs U NepemeLLeHus curHana no «BOSIHOBOZAMY
MUHUManbHbI, 1 BOCMPUMMYUBOCTb K LUYMY, B TOM 4YMCle NOMEXM Ha COBMELLEHHOM KaHarne,
ropasgo nerye KoHTponupoBatb. CwurHan B 34aHMAX WM Had 3eMHOW  MOBEPXHOCTbIO
pacnpocTpaHsieTca nyduwe, 4em Ha 6Oonee HuM3kux Yactotax. PacnpocTtpaHeHue BOSH
orpaHn4mBaeTCst pagnoropu3oHToM. Mpobnemsbl, CBA3aHHbIE C TEXHOrEHHbIMU LWyMamMu, B 3TOM
cny4yae MMHUMarnbHBbI.

Mpun ncnonb3oBaHun YBY 1 6onee BbICOKMX YacTOT, HEOO6XOAUMO CBECTU K MMHMMYMY NOTEPU B
cucteme, KOTopble YBENUUMBAIOTCA C yBENUYEHMEM 4acToTbl paguocurHana. Kpome Toro, Ha
BbICOKMX M MWUKPOBOSHOBbLIX YacToTax HeobxoaMMO yuuTbiBaTb 3aTyxaHWe curHana,
NPOXOASALEro Yepes NUCTBY, NN BbI3BaHHOE METEOPOSIOrMYeCKMMN YCITOBUSIMU.

Moaynsauua

Moaynsauua paguocurHana [aéT BO3MOXHOCTb nepefaBatb MHGopmaumio. C  MOMOLLbO
mMoaynsumm pobaensieTcs UHGOPMaUMs K pPaguoBOSIHE, W3MEHSst O4HY W3 €€ OCHOBHbIX
xapaktepuctnk. OCHOBHbIMM XapaKTepUCTUKaMn paguoBOSH SABMASAKTCA 4actoTta, ¢dasa, u
aMmnnuTyaga.

PaspaboTaHbl pasnuyHble CXeMbl MOAYMNAUWMM, KOTOpblE€ MO3BOMSAT W3MEHATb 4acToTy
(yacTtoTHas wmoaynauus), amnautygy (amnnuTtygHass mogynsaums), u  dasy (dasoBas
Moaynsums). OTM TePMUHbI OOSMKHbI ObITb 3HAKOMbI pPagMONOMTENSAM, KOTOpblE ChyLlalT
paguocTaHumm B gnanasoHe FM (yactoTHas moaynaums) unu AM (amnnuTtygHas Mogynsaums).

Ha pucyHke 5 nokasaHbl pas3nuuHble Moaynupyowme konebaHuss OCHOBHOrO curHana.
OcHoBHOM curHan npeacTaBnsieT cobol  AaHHble, KOTOpble nepepakwTcs B Buae
nocnegoBaTenbHOro NOTOKa Hynen u eauHnLL,.

Tvn MoaynsAuMM N NPUrogHOCTU MOAYNAUMM NS KOHKPETHOrO NMPUMEHEHUS BbIXOAMT 3a paMKu
3TOro y4ebHoro matepumana. bonblWMHCTBO COBPEMEHHbIX BbICOKOCKOPOCTHBIX JIMHWUIA Nepeaaymn
AaHHbIX MCMNOMb3YHT OAWH M3 BWMOOB YACTOTHOW MOAYNSLUMM, KOTOPbIA NMO3BOMsieT m3bexaTb
Bapuauun B curne curHana, U3BeCTHOro Tak Xe, Kak 3aTyxaHue (nogpobHee 06 aTom no3xe).
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PucyHok 5. Mogynsaums curHana
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Mepenayva gaHHbIX

Mcnonb3oBaHne pagvoBonH obecneuvvBaeT 3(MEEKTMBHYIO U HadEXHyl nepegadvy
nHopmMaLummn. M3-3a orpaHMYeHHOro cnekTpa AOCTYMHbIX CPEACTB KOMMYHMKALUA, pagnoBOSHbI
BCE Gonblie n Gonblle MCNONb3YKTCSA B LMAPOBLIX cuctemax. B cpaBHEHMM € ronocoBbiM
pagnoobmeHoMm, 06bEM nepegaBaemMon MHpOpMaUMM C UCNOMb30BaAHWEM Pa3NMYHbIX BUOOB
MoaynsiuMM Mo KaHany paguocBasn nopaxaeT. [1o3ToMy TpagvuMOHHbIE MNONb3oBaTenu
rofloCoBOM paguocBsa3nM B cekTope obuiecTtBeHHOM ©esonacHOCTU (Nonuumsi, MNoXapHble,
NMomncKoBO-crnacaTenbHble cnyx6bbl 1M gp.) obpawarTca K paguonepegadvye [LaHHbiX, And
obecnevyeHnsa OTNpaBKM 1 NONYYEHUS BaXXHOM MHCpopMaLmK.

lMepenaya p[aHHbIX M FOMOCOBasi CBA3b CXOXM MexXay cobonm Tem, Kak Moaynvpyetcs
pagnocurHan. BonbWMHCTBO COBPEMEHHbIX KOMMEPYECKMX CUCTEM nepefadu AaHHbIX U
ronocoson cBA3n B auanasoHax OBY un YBY wncnonb3yloT 4acTOTHYKO MOAynAumio, XoTs
aMnnuMTygHas Mogynsuus  pacrnpocTpaHeHa B HEKOTOPbIX MOPCKUX W aBUMALMOHHbIX
npunoxeHusix. Npu ronocoBon CBA3M 3BYKOBOW CUrHam yrnaBnuBaeTcd MMUKPOMOHOM W
TpaHCcOPMUPYETCA B pasnuU4YHble YPOBHW HanpsbkeHus. B 3aBMCUMMOCTM OT HanpsiKeHus
paguonepenaTyMk MoAaynupyeT Hecyluyt 4acToTy. PaanonpuémMHuK B CUCTEME TONIOCOBOW
CBSA3N NPUHMMAET MOAYNMPOBAHHYKD 4acTOTy W BbIAET CWUrHar, MOBTOPSIOWWMA CuUrHan ot
nepegarymka, KOTOpbIN 3aTeM UCNONb3yeTCa B aKyCTMYECKOW cucteme Ans BOCNPOU3BeLeHUs
3ByKa.

Mepenaya gaHHbIX OCyLEeCTBNAETCA NYTEM KOAMPOBAHUA LMGPOBOro curHana B aHanoroBbli
curHan, kotopbi 3atem mogynupyetca (Cm. puc. 5). LindpoBon curHam cOoCTouT K3 rpynn
ABOMYHbIX OaHHbIX, cocTtoawmx m3 0 n 1, KoTopble NpeacTaBNAT Yncna, UM CMMBOSbI (Tak
HasblBaembli 6anTbl). MMOTOK Hynen n eamHuL u3 undpoBoro ycTpowncTea, Takoro kak MHCC
NPUEMHMK UNN MHOrO AaTymka obpabaTbiBalOTCA pagnomMoaynsaTopoMm, 4Tobbl BOCNPOM3BECTH
aHanoroBbIN CUrHan, NpeacTaBnsAwwWmMi nepegaBaemMble AaHHble. OTOT CUrHan, Ha3blBaeMbin
6asoBon mMopynsumen, nepedaéTcss U NpMHUMAETCa PaaMoyCcTponcTBamMu. Bbicokas cKopocTb
nepegadn gaHHbIX TpebyeT crneumanbHon o6paboTkum 6a3oBoW MoAynAUMM ANA TOro, YTobbl
CurHamn npoxogun B UHTepBane Mexay cocegHUMun kaHanamu. NHTepsanbl mexay cocegHUmu
KaHanamu ycTaHaBnMBalOTCA TakMMu opraHmsaumamum kak FCC (PepepanbHasi komuccusa no
ceasu (CLUA), ETSI (EBponeicknii MHCTUTYT TeNeKOMMYHUKaUMOHHBIX cTaHgapToB) unu TKPY
(ClocypnapcTBeHHas KOMUCCUS NO pagnoyactoTam).

CywecTtByeT k0a(hpuUneHT owmnboUHbIXx 6uToB (BER), KOTOPLIN NO3BOMSIET OLEHWUTL HACKOMBKO
XOpOLUO CUCTEMA CBA3N MOXET nepefaBaTth AaHHble. buToBble oWwWnOKM MOryT BO3HUKATb U3-3a
MOMEX WIM HU3KOrO YPOBHS CUrHana, npyv 3TOM MPUEMHUK HENpaBUNIbHO BOCMPUHUMAET
nepegasaemble 6MTbl. BER npeacrtaBnsdetr cobon OTHOWEHME OMTOBLIX OWMGOK K 0obLiemy
yncny nepenaHHbix 6uToB. [1ns 4OCTOBEPHOIO CpaBHEHUS CUCTEM Nepeaayun AaHHbIX MO pagmo,
BER pomkeH ObiTb M3MepeH B pamkax BCEN CUCTEMbI, KOTOpas BKMOYAET HU3KUN YPOBEHb U
3aTyxaHue curHana.

CnoxHble cucTembl nepedayn [aHHbIX MO  paguo  MCMOMb3ylT MNPOTOKOSMbI, KOTOpble
OCYLLECTBIAT METOA NpsMon Koppekunn owmnbok (FEC), 4To No3BonseT ucnpasnsaTb OLWMOKM
B MPUHATbIX AaHHbIX. M3-3a npupogbl nepegaun OaHHbIX MO paguokaHany FEC anroputm
XOpoLLo paboTaeT Npu KOPPEKL MM NakeToB BUTOBBLIX OLLIMOOK, B OTNNYME OT OTAENbHbLIX OLLIMOOK
no Gutam.

AHTEHHbI

Bbi6op 1 npaBunbHasi ycTaHOBKa aHTEHHOW CUCTEMbI 3a4acTyto SBIISIETCA OCHOBHbIM OT/INYMEM
Mexay HagEXHon (CTabunbHON) U HEHaAEXHOW CUCTEMON nepeaayvn AaHHbIX. AHTEHHA
ABMSAETCSA M3My4vatoLLMM 3fIEMEHTOM, KOTOPLIN TPaHCNMPYET BbipabaTbiBAEMYH MOLEMOM
pagnoyacToTHyto (PY) aHepruto B admp. AHTEHHbI GbIBalOT pasnmyHbiX pa3mepoB 1 opM,
npegHasHavyeHHble AN KOHKPETHbIX Lenen.

CnocobBHocTb cocpenoTounTe pagunodacToTHYHO SHEeprmi no onpenerieHHomy ma6r|0Hy
obecneunBaeT onNTMMM3ALNIO NnoKpbITMA W OanbHOCTU nepeadvn  AdaHHbIX. HeKOTOpre
Y3KOHarnpasfieHHble aHTeHHbl MO3BONIAKOT WUCNOJIb30OBAaTb OTHOCUTENIbHO MalilOMOLHbIE
pagnomoaembl Ond  nepegadn  OaHHbIX  Ha oonbluve PacCCTOAHUA. )J,pyrl/le adHTEHHbI
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npegHasHaveHbl Ans BCeHanpaBneHHOro UCMOoNb30BaHUSA TaM, rae MoNoXeHne nepepatyvka un
NMPUEMHMKa NOCTOSHHO MeHSIeTCs. XapakTep AeATeNbHOCTM OObIYHO AUKTYET, Kakue aHTEeHHb
Mcnonb3oBaThb (HanpaBneHHble Ny BCeHanpaBneHHbIe).

Haunbonee BaxHbIM B CO3aaHuM paguonepeaatollen CUCTeEMbI ABNSETCs pasMeLleHne u Bbibop
TUNa aHTeHHbl. Ecnn 9TO BO3MOXHO, yCTaHaBnMBamTe aHTEHHY Ha CaMOW BbICOKOW AOCTYMHOW
TOYKE W BblOMpanTe aHTEHHY C KoadduUMeHTOM ycunenus (nogpobHee o6 3TOM MnoO3xe),
KOTOpbIN  MO3BONSET ONTUMU3MPOBaTb MOKpbITMe. B  obwem cnydae, ucnonb3ymnte
y3KOHanpaBneHHY0 YCUINEHHYI0 aHTEHHY, Hanpumep, Arn (aHTeHHa «BOMIHOBOW KaHamny»), Ans
paboTbl B pexume «duKCMpoBaHHas Toyka — PUKCMpPOBaHHAs TOYKa» W YCUMEHHYHO
BCEHanpaBneHHY aHTeHHY Ans paboTbl B peXume «NOABMXKHAA TOYKa — TOYKa» UNKN «ToYKa —
MHOXeCTBO TOYeK» (CM. puc. 6 u 7).

PucyHok 6. dnarpamma HanpasSfieHHOCTM BCEHarnpaBfi€HHOW aHTEHHbI

PucyHok 7. lnarpamma HanpaBneHHOCTU Y3KOHanpaBneHHOW aHTEHHbI
PekomeHpauum:
e Y3HanTe O HanMuun NUHWIA ANeKTponepeaay Unu Apyrux NnpensaTcTBUsIX, KOTOPbIE MOTyT
CNyYanHO COMNPUKOCHYTLCSA C aHTEHHOWN 1 NPUBECTU K KOPOTKOMY 3aMblKaHUIO.
o lcnonb3ynTte pacTsbkkM AN MadThl Bbille 3 METPOB.
e lcnonb3ynte rpo3opaspsagHukM Ans 3awmtbl obopygoBaHMS W nepcoHana, ecnuv
yCTaHaBnMBaeTe aHTEHHY B panioHax, rae 4acto BO3HMKAKT MOSTHUM.

e YCTaHOBKa aHTEHH Ha 34aHUAX, BbILKaX U T.4. AOSMKHA npon3BoanTbCA B COOTBETCTBUN

C MECTHbIMU CTPOUTENTIbHbIMXA HOpMaMWU U MpaBUamMu. Ceskutechb C opraHusaumen,

cneunanuncTbl KOTOpOIZ 3HAaKOMbl C MECTHbIMU CTPOUTESIbHbIMXA HOpPpMaMWU U OPYrmMu
npasunamMmm n nOMoOryT Bam YCTAHOBUTb aHTEHHY Ha NOCTOSIHHOWN OCHOBE.

B HekoTopbIX BMAax pa60T nepejaruwiad aHTeHHa AOJMKHaA nepemMellaTtbCAa OT MeCTa K MeCTYy.

Monb3oBaTenu MoBUNbHbLIX CUCTEM pagonocBA3n 4acto nepemMeLwlaroT BCHO CUCTEMY C MeCTa Ha
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MEeCTO B 3aBUCMMOCTM OT Tuna paboTbl. B TakMx ycnoBusix TpyAHO ONTMMMU3MPOBATbL HAaCTPOMKY
pagnoaHTeHHbl. Mcnonb3ynte MayTbl, YTOObl NOAHATL aHTEHHY, NO MeHbLUEen Mepe, Ha 3 meTpa
Hag NMOBEPXHOCTbIO 3eMnn. YbeauTech, YTO curHan oT nepeparymka ocrnabnseTcsi Kak MOXHO
MeHblle, AOnA 3TOro crneayet WCNonb30BaTb BbICOKOKAYECTBEHHbLIE, COrMacoBaHHbIE MO
BOMTHOBOMY COMPOTUBIEHUIO, KOaKcuarnbHble Kabenn ¢ MUHUManbHO HeobGXOAMMOW AOSIMHOWN
MeXxay pagaMoMOAEMOM N aHTEHHOW.

AHTEHHbl  npeacTaBnaAlT  cobonm  Havbonee  SKOHOMWMYHBLIM ~ Cnocob  ynydlweHus
NPOM3BOANTENBHOCTU CUCTEMbI PAANOCBS3N.

PekomeHaauumu:

e Hukorga He nepepaBanTe AaHHble nMo paguo 6e3 npenBapuUTENbHOrO COeAVHEeHUS
aHTEeHHbI 1 NepegaTymka, NPU 3TOM, aHTEHHa AOMKHa ObITb cornacoBaHHa Mo YUCTOTE,
N paccyTaHa Ha nepegaBaeMyto MOLLHOCTb, FeHepupyemyto nepegaTymkoMm.

e [logoepxuBanTe aHTEHHY U cOeanHUTENbHbIE Kabenn B paboyeM COCTOSIHUMN,

e OrtperynupyinTte ONIMHY aHTEHHbl ANnd paboTbl HA onpefenéHHON YacToTe nepefayv B
COOTBETCTBUM C MHCTPYKLNAMMN.

e lcnonb3ynte cneuymnanbHoe KpenneHne Ans MNOCTOSSHHOM YCTAHOBKM aHTEHHbl U
ybeanTtechb, YTO aHTEHHA HAacTpoOeHa Ha MUHUMYM OTPaXXEHHON MOLLHOCTMW.

e Bocnonb3yntecb GopmMaMn OKpyXawuwero pefnbeda WM  KOHCTPYKUMSMU — Ons
pasMeLleHNs1 aHTEHHbI Ha BbICOTE.

e [lonyyeHne MakcumarnbHOW MPOU3BOAMTENLHOCTM OT CUCTEMbI PagMocBsa3v TpebyeT
BHUMaHWSl K OCHOBaM, PaCCMOTPEHHbIM B NpeablayLuei rnase.

DelGeo



Bonpocbl npou3sBoaguTeNnibHOCTU

B aton rnaBe mbl Gonee noapobHO o6GCyaAMM COCTaBHble 4YacTuW CUCTEMbl PagMOCBA3N,
npakTuyeckne MeTofbl, a TaKKe KOHKPEeTHble pekomeHAauun, KoTopble obecneyaT XOpoLUyo
NPOM3BOANTENBHOCTb BCEN CUCTEMBI.

Mopsagok Tem B 3TOM rnaBe COOTBETCTBYET MyTM NepedaBaeMoro curHana, HaduMHasa C
nepegaryvka, KaHana nepegayun AaHHbIX K aHTEHHe U nepefatoLlen aHTeHHbI.

3atem npovcxoauT ocrnabneHune (YMeHbLUEHME MOLLHOCTM) CUrHana npu ero pacnpoCcTpaHeHnn
Mexay nepefatowien U NPUEMHON aHTEHHaMN.

HakoHeu, curHan npuHnumaeTtca n obpabaTbiBaetca paguonpuémnunkom. (Cm. puc. 8).

RF Signal i Antenna
(Path Loss) ("Gain")

Antenna / L
("Gain") {

PDL Rover

PDL Base Unit

PucyHok 8. lNepenaya gaHHbIX N0 paguokaHany
Mpon3BOANTENBHOCTb KaXXAOro 3aTana MpPOXOXAEHUS PagMoYacTOTHOrO CUMrHana AomkHa 6biTb
ONTMMU3NPOBaHa.
lMoHnMaHue cnefylowmx BOMPOCOB SBMSETCS OCHOBOW AN onpefenieHns KOMnpoMMUCCOB B
co3daHumn paguonepegaroLen CUCTeMbI.

BY-mouwHoOCTb

Mepepatowmin  pagnomogemMm obecnedmBaeT BbIXOO4 Ha MNOPT aHTeHHbl BY-curhana
onpegeneHHoOn MOLLHOCTW, COCTOSALLEro U3 3aJaHHOW MOoAynMpOBaHHOW HeCyLen 4acToThbl.
MoLuHOCTb curHana, kak npaBuno, ykasbiBaeTcs B BaTTax (BT), HO Takke MoXeT ObITb ykaszaHa
B obm (ob no oTtHoweHuio k nepepatynky B 1 MBT). MHorme pacdeTbl ynpoLjatloTcs, ecnu
paboTtatb B eguHuuax "gbm". MNMpeobpasosanne BT B bm npuBeaeHo B oopmyne 1.

X = 10l0g'°® * (——) D),

0,001

roe X = MOLWHOCTb B Abm, P = MOLWIHOCTL B BaTTax.

[na npeobpasoBaHusa Abm B BT, ncnonb3ynte copmyny 2.

X
P =0,001 %1040 2)

BbixogHass MOLWHOCTb Ha MNOPTY pPagvOaHTEHHbI ABNAETCA OTNPAaBHOW TOYKOW B ABMXEHUU
curHana oT nepegaTtymka K NpUéMHUKY. MoLWHOCTb pagnonpuémHuka onpegenseTca ¢ y4éTom
BCEX NoTepb W ycuneHun B cucteme. [Ona ycnewHoro yCTaHOBMEHWUS CBSA3W, BbIXOA4Has
MOLLHOCTb CuUrHana, ¢ y4eTom noTepu B CUCTEME, OOIDKHa NpeBbIWaTb YyBCTBUTENbHOCTb
npuémHuka.

BbixogHast mowHocTb BY-curHana dumkcmpyetca B pagmocucteMme. Boibop COOTBETCTBYIOLLEN
BbIXOAHOW MOLLHOCTM Ans CUCTeMbl 3aBUCUT OT TpeboBaHW [anbHOCTM B paMKax
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MCMOSb3yeMOon NOMockl YacToT, TUMa aHTEHHbI U €€ pas3MeLLeHus, a Takke penbega MecTHOCTH
N NapamMeTpoB NPOU3BOANTENBHOCTU pPaavo. AAMUHUCTPATUBHbIE yYpexaeHus, Takne kak FCC
(PepepanbHas  komwucena  no  ceasm  (CLWWA) w ETSI  (EBponenckuini  UHCTUTYT
TeNneKkoMMYyHUKaumnoHHblX  ctaHgaptoB) unu  [TKPY  (FocymapctBeHHass  Komuccusi Mo
paguovactoTaMm) ycTaHaBnMBalT OrpaHWYeHus Mo  MOLLHOCTW, KOoTopasi MoOXeT ObiTb
MCrnornb30oBaHa Ha onpeferieHHON YacToTe UK AN KOHKPETHbLIX YCNOBUIN MPUMEHEHUS.
HekoTopble CUCTEMbI UCNOMbL3YKT BHELHWEe YycunuTenu MowHoctn BY-curHana ansa
yBeNnuyeHusa AanbHOCTU nepegayn. Yeunurenn BY-mMoLwHOCTM NCNonb3yOT BbICOKOCKOPOCTHbIE
TPaH3MCTOPbI, KOTOPbIE YCUNUBAKOT KonebaHne HanpsXxeHusa paguocurHana. TpaHsucTopbl BY-
MOLLHOCTV NpeaHa3HayYeHbl Ang ctabunbHom paboTbl Ha YacToTe paguocurHana.

MoOLWHOCTL paccyMTLIBAETCA KakK KBafapaT HanpshkeHus, pasfaenéHHbIn Ha  BbIXOOHOE

COMpPOTMBIEHNE, Kak NokasaHo B hopmyne 3.
2

P=" ®3)

rae P = mowHocTb, BT; V =HanpsxeHue, B; R = ConpoTtueneHme, Om

CooTBETCTBEHHO, BblpaXeHune Ana HanpsaxxXeHna nmeet Bua:

V=vPxR (4)

[na 2-saTTHOro nepegartymka ¢ BbIXogHbIM conpoTtuereHnem 50 Om, cTaHgapTHLIM Ans
BonbLUMHCTBA KOMMEPYECKMX paanonepenatroLLmx CUCTEM, HaNpsKeHne konebaHnsa cocTaBuT
10 BonbT (N 2*50). Anst MowwHocTn BY-curiana 35 BT HanpsbkeHne cocTaBuT 42 BonbTa.
BHumaTenbHO ncnonb3ynte pagnoobopyaoBaHMe C BbICOKMM YPOBHEM HAMPSKEHUSA U
BbIXOOHOW MOLLHOCTW.

MoTepu B cucTteme n nepeparoLlent IMHUN

lMocne TOro Kak cwurHam BbIXOAMT W3 MepegaTyvka, npoucxoauT ocnabneHve curHana.
BonbWWHCTBO paguonepenatolmx CUCTEM Yepe3 BbIXOOHOW NOPT NOLKMYAKTCHA K aHTEHHEe
npy NOMOLLM KOaKcuarnbHOro kabens. JToT kabenb Takke ABNAETCA UCTOYHUKOM OocnabneHus
MOLLHOCTM W, cnegoBaTtenbHO, JormkeH ObiTb nogobpaH no AnvHe W BOSIHOBOMY
COMPOTUBIEHMNIO A1 NyYLLen NPON3BOAUTENBHOCTU CUCTEMBI.
Korga nepegatyuvk NOAKMOYEH K aHTEHHE Yepes nepefatowmi kabenb, npeobnagatot gga tuna
notepb B cucteme. Bo-nepebix, 370 KCBH — k03hpuUMEHT CTOSIMEN BOJSHBLI MO HAMPSPKEHMIO.
KCBH saBnsieTca mepon OTpaXeHus HanpskeHus (MM Cunbl) NPOXOXOEHWS curHana 4epes
rpaHuuLy conpoTuBneHund. [llogkniyeHne KoakcuanbHOro kabens K nopTy pagnoaHTEHHbI
npencTaBnseT Takyo rpaHuuy. BaxxHo ncnonb3oBaTth Takon KoakcuarbHbIn Kabernb U pa3bembl,
KOTOPble MWHUMMU3UPYIOT NOTEPU 3a HecornacoBaHWe COMNPOTMBIIEHUA, U B pe3ynbTaTe 3TO
YMEHbLUMT Ty YacTb BY-aHeprum, koTopas oTpaxaeTtcs obpaTHO B nepegaTyuk.
BTopon Tmn notepu — 9TO ocnabneHve curHana npu ero pacrnpocTtpaHeHuu no kabento.
OcnabneHne curHana siBnsetTca yHKUMEN 4acToTbl U CBOWCTB Kabens. Yem Bbiwe 4acToTa,
TeM Bbllle 3aTyxaHue curHana B kabene. 3atyxaHue BbI3BaHO yTedkonm BY-curHana depes
HeCOBEpLUEHHYIO 3aluTy Kabens, Takke Kak ConpoTuBneHue B kabenbHbiX NpoBOAHMKax. B
Tabnvue 2 nokasaHO 3aTyxaHue curHana B 3aBMCMMOCTU OT 4acToTbl AN HEKOTOpbIX
nonynsipHbIX Mmogernen kabenewn, 06bIYHO NCNONb3YyEMbIX B paguonepeaaroLnx cucteMax.
HomuHanbHoe 3aTyxaHue (ab/100 dyTtos (30,5 meTpoB))

Kabenb ConpoTtuBneHue (150 My 450 Mly 900 Ml
RG-58 50 5.7 10.5 16

RG-8 50 2.3 4.3 7.6
RG-213 52 2.3 4.3 7.6
ﬁ/ze;!?o);?na 50 0.9 1.4 2.2
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Tabnuua 2. Obwme xapaktepuctkn BY-kabenen

Kak npasuno, 3 gb 3aTyxaHusi NpMMepHO 3KBMBANEHTHblI MOMOBMHE BbIXOOHOW MOLLHOCTU

nepegatymka. B kayecTtBe nnniocTpaumm notepb, KOTOpble 0OLIYHO MPOUCXOAAT B NepeaatoLLen

NNHUK, PacCcMOTPMM Mnpumep: curHan MowHocTeto 35 BT, Ha vactote 460 My nepepaércs

yepe3 10 meTpoBbii kabenb RG-58. OddekTMBHas MOLLUHOCTb, NOABOAMMAsI K aHTEHHe,

coctaBut Bcero 15,7 BT. lpun wucnonb3oBaHun kabenss RG-8, MoOLUHOCTb, nogBoAuMasi K

aHTeHHe, cocTtaBsuT 25 BT.

PekomeHaauum:

e lcnonb3ynte KoakcuanbHbl Kabenb U pasbembl, CONMPOTUBIIEHME KOTOPbIX COYEeTaeTcs C
pagnoobopygoBaHuem (06b614HO 50 Om).

o /cnonb3ynte HaMMeHbLUYO OfVHY kabend, HeoOXoaAnMY OfA NepeMeLLeHns curHana ot
nepegatymka K aHTEHHe.

MoTtepu B achupe

MoTepun B acbmpe — 3TO NOTepsi MOLLHOCTM CUrHana npu NPOXOXAeHuu ero yepes cBobogHoe
NPOCTPaHCTBO Mexay nepedaTtyukoMm UK npuémHukom. [lotepa MowHOCTM  obpaTHO
nponopunoHanbHa KBagpaTy pacCTOAHWUS MexXAy aHTeHHamu. 3aTyxaHue unu ocnabnexHve
curHana 3aBWCUT OT PasfnyHbIX (PaKTOpPOB, TaKMX KakK BbICOTA @aHTEHHbl, HanMyunsa NpupoaHbIX
nNpensaTCcTBUiA AN paguocurHana: nucTebl U opM pernbeda, TEXHOreHHbIX NPenaTCTBUA B BUAE
30aHuN, MOCTOB U T.A.

MNoTepn B adhmpe Takke 3aBUCUT OT (PEHOMEHA, M3BECTHOMO Kak MHOrofy4Y€BOCTb, Korga
OTPaXEHHbIA WNN NPENIOMNEHHBIN CUrHam WHTEPMEPUPYIOT C UCXOOHLIM CUTHANoOM, 4TO
npMBoaUT K ero ocnabnexHutio. OdEKT MHOrofly4€BOCTM YacTo 3aMeTeH npu npuéme
TENeBU3NOHHOIO curHamna, Korga npuspadHble obpasbl NPONNbIBalOT Ha 3KpaHe (OTPaKEHHbIE
BY-nctoyHukmn). B MoBGUNBHOM CBSA3WM MHOrONMYYEBOCTb TaKKe MOXET MPUBECTU K UCKAKEHUSAM
curHana.

PekomeHpauum:
e Bbibepute Takoe MOMOXEHWE aHTeHHbl, 4YTOObl WCKMKYUTb WA MUHUMWU3NPOBATb
NPenaTCTBMA MeXAy NepeaaroLlen U NPUEMHON aHTEHHAMM.
e [logHMMUTE aHTEHHY Bbllle HaA MECTHOCTbI, 4YTOObI caenaTb MNoTepu Ha MyTu
pacnpoCcTpaHeHns curHana MMHUManbHbIMU.

YcuneHue aHTEeHHbI

Bce aHTeHHbl M3nyyalT pagumoyvacTOTHYK 3HEpPruto He U30TPOrMHbIM obpasom. NanydeHue
pPagnoy4acTOTHOM 3Heprum HasbiBaeTcs KOIMMULNEHTOM YCUIEHUSA aHTEHHbI, W, KakK NpaBuno,
npeacTaeneHa B Buae Ab no oTHOLWeEHNo K Nobon TeopeTnyeckon N30TPONHOM aHTeHHe (abw),
Wnu OunonbHOM aHTeHHe (oba). lMpou3BoguTenu aHTeHH 3a4acTyld He WCMONb3YHT 3TU
OTHOLWLIEHUA NpU pasMeLleHUN 3HaYeHUs YCUNEHUs Ha aHTeHHe. 3TO BaXHbl MOMEHT.
OunonbHas aHTeHHa umeeT ycunenne 2,1 gbu. AHTeHHa, cnocobHasa obecneuntb ycunexHme 5
Ab, moxeT ObITb 3kBMBaneHTHa 5 aobu unu 7.1 abwn. Bcerga cpaBHMBanTe aHTEHHbI, UCMOMb3yS
nnéo abun (06bl4HO Mcnonb3dyeTca ANA NOPTATUBHBIX UMM MOBUMBHBIX LWTLIPEBbLIX aHTEHH) UNn
Aba (06bvHO ucnonbayetcs Ans 6onee BbICOKOKAYECTBEHHbLIX 6A30BbIX aHTEHH).

AHTEHHbI KOHCTPYMpPYHOTCA TakMMm o6pas3oM, 4ToObl Aguarpamma HanpaBfieHHOCTU aHTEHHbI
obecne4ymBana nnoOTHOCTb CUrHana, Hanbonee noaxogsllyt0 ANS KOHKPETHOro NPUMEHEHWS.
[na MHOMMX NPUNOXEHWI XenaTenbHO MCMNOMb30BaTb aHTEHHbI BCEHAMNPaBEHHOrO YCUEHUS.
MobunbHaa nepefada AaHHbIX, A€ NOJIOKEHWEe NPUEMHMKA MO OTHOLUEHWIO K nepeaaTyuky
MOXeT W3MEeHATbCHA, npegnonaraeT MUCMNoONb3oBaHME BCEHarnpaBreHHOW aHTeHHbl. B
3aBMCUMOCTU OT perbeda MeCTHOCTU, Kak NpaBuno, LenecoobpasHo UCMNOoMb30BaTb aHTEHHbI C
BbICOKMM KO3(P(PULMEHTOM yCUREHUA ANS nydwen npomsBoguTenbHoCcTU. BceHanpaBneHHble
@HTEHHbl C BbICOKUM KO3(MULNEHTOM YCUMNEHNA UMEIKOT MOBbLILEHHYH FOPU3OHTaNbHYIO
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Avarpammy 1 NOHWXKEHHYH BEPTUKamNbHYHO AnarpaMmmy HanpaBreHHOCTW.

Mpun pabGoTtax, roe nepegawowasi U NPUEMHAs aAHTEHHbI PAacroNoXeHbl B MNPUGNN3UTENBHO
VKCMPOBAHHOM HanpaBfieHUNn OTHOCUTENbLHO APYr Apyra, WCMOMb30oBaHWE HanpaBreHHbIX
aHTeHH obecneyrBalOT Haunyywyw AanbHocTb. [lpyM  TwaTenbHOM MPOEKTUPOBAHWUW,
OOMbLINHCTBO CMCTEM 3TOrO TWMMA CMOryT paboTaTb NP OTHOCUTENbHO HU3KOW BbIXOAHOM
MOLLIHOCTW.

BonbWKWHCTBO aHTeHH TpebyloT 3a3emneHus Ans Toro, 4Tobbl obecneunTb (POKYCUPOBKY
9HEeprun B COOTBETCTBUM C AMarpammMon HanpaBneHHOCTU, AN KOTOPOW OHWM CKOHCTPYMPOBAHbI.
Ha 6onee HM3KMX 4YacTtoTax, r4e MCMonb3ylTCA aHTEHHbl C APOOGHON ONIMHOM BOMHbLI, OYEHb
BaXHO MMeTb Xopollee 3asemreHve. Hepegko npu ycTaHOBKE BbICOKOYACTOTHOW aHTEHHbI
MCNONb3YKT LECATKM METPOB MeOHOW MPOBOSIOKM, 3arnyGnéHHOM nog aHTEHHOW, YTOObI
obecneunTtb 3a3emneHne, Heobxoanmoe Anst onTumanbHou paboThbl. [py yBeNMYEHUN 4acToThbI
MOryT ObITb MCMOMb30BaHbl aHTEHHbl 1/4 ANWHbI BOMHbI M MeHee, NoaToMy TpeboBaHue
3a3eMIIeHNA CTaHOBUTCA MEHee BaXKHbIM, O[HAKO, PEKOMeHAYyeTCHA 3a3eMNATb aHTeHHy Ans
nyyen NpomM3BOANTENBHOCTH.

PekomeHpauum:

¢ lcnonb3ynte BceHanpaBneHHble aHTeHHbI (> 3,5 oba) npm paboTte Ha NocKon nnm
XOSIMUCTON MECTHOCTH.

e Vcnonb3yiTe HanpaeneHHble aHTeHHbl (> 6 Aba) npu paboTtax, rae pacnonoxexHue
NPMEMHMKA N NepegaTymka OTHOCUTENbHO APYr Apyra YCIOBHO NOCTOSIHHO.

o B nobom cnyyae, 3a3emnanTe aHTEHHbI N3 COOBPaXXeHWI NPOM3BOAUTENTbLHOCTY U
6esonacHocCTw.

e  MobunbHble N NOPTAaTUBHbIE AHTEHHbI TAKXKe MOryT UMETb OT/INYHbIE AnarpamMMbl
HanpaBneHHOCTU. B HEKOTOpbIX cry4vasx, Koraa 3asemneHne HEBO3MOXHO, TO
MCNONb3YKTCH aHTEHHbI, NpeAHa3HavYeHHble Ang paboTbl 6e3 3a3emneHnsa. AHTEHHbI 1/2
ANWHbI BOMHbI XOpoLUo paboTatoT 6e3 3a3emMneHuns, 1 A0MKHbI MPUMEHSITLCA, €CNN HET
BO3MOXXHOCTM MCMNONb30BaTh 3a3eMJSIEHHbIE aHTEHHbI. Takne aHTeHHbI cneymanbHO
pa3paboTaHbl Ans paboTbl 6e3 3a3eMreHus.

YyBCTBMTENIBHOCTbL MOAEMa Ha NPUéM curHana

UyBCTBMTENBHOCTE MPMEMHOrO MOLEMA SABMSETCH XapaKTepUCTUKOW pagnoobopyaoBaHus,
KOTOpOe ornpefensieT ero cnocobHOCTb MPUMHUMATb CUrHamnbl HU3KOrMO YPOBHSA. TpaguLMOHHO,
YyBCTBUTENbHOCTb NMPUEMHMKA N3MEpPSETCS B YCIOBUSAX, KOr4a Ha aHTeHHOM Bxode TpebyeTtcs
obecneuntb ypoBeHb BXOAHOro curHana 12 gb Kk wymy u umckaxeHuam. PagmoyacToTHbIN
curHan moaynupyetca ¢ dactotonm 1 kly, curHan npov3BOAMT OTKNOHeHue +/- 3 kY oT
Hecywen. M3amepeHune, HasbiBaemoe 12 ab SINAD (OTHOWEHME YpPOBHSA cCuUrHana K cymme
YPOBHEW LLYMOB N UCKaXXEHMI) YacTOo yKasbiBaeTcs B cneuundumkauumn K pagmoobopynoBaHuio.

Uem Bbllle YyBCTBUTENBHOCTb PagMonpuEMHUKa, Tem Gonblue paguyc paboTbl. CywecTyeTt
npeaen 4YyBCTBMTENMbHOCTM MNPUEMHMKA, KOTOPLIA yCTaHaBNMBaeTCs B 3aBUCUMOCTU OT
OKpY)KatoLLLero Wwyma B nosioce curHana. YpoBeHb (hOHOBOrO LyMa onpeaensieT MUHUMArbHbIN
YPOBEHb pacrno3HaBaHUsi paanovyacToOTHOroO curHana.

bonbwas 4vacte obopygoBaHua [Ans paguonepedadn UCNonb3yeT MeTod OBHapyXeHus
Hecyllen curHana, reHepMpyemMoro nocpefcTBOM 3IIEKTPUYECKOW CXEMbl, KOTopasi usmepseT
MOLLHOCTb NpuHMMaemoro curHana. OBGHapyXeHne Hecyllen, roBopuT pagnuoMoaemy O TOM,
YTO OOCTYNEH CUrHan, KOTOPbI MOXET coAepaTb AaHHble. HacTporkn obHapyXeHust HecyLuen
AO0ITKHbI ObITh YCTAHOBMNEHbI Tak, YTOObI B MOIHON Mepe BOCMOSb30BaTLCS YYBCTBUTENBHOCTBIO
paguonpuémMHMKa, HO B TO XXe BPEMSA He YUYUTbIBaTb OKPYXKaIoLLY0 paanvoyvacTOTHYIO SHEPIUIo,
KOTOpas BbI3blBAET NOXHbIE cpabaTbiBaHMS.

PekomeHaauum:
e Bulbupante obopynoBaHve Ana nepefavvM AaHHbIX MO pPaguMo C YyBCTBUTESbHOCTBIO
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NPUEMHUKOM fydlwe -116 gbm.
e Ecnn BO3MOXHO, BblOupanTe obopygoBaHve ANS nepedadn [aHHbIX N0 pagumo C
perynupyembiMm ypoBHEM OBHapyXeHMs HecyLlen (LuymonoaaBneHus).

FpaHuua 3aMMpaHnUs U MHOTONY4E€BOCTb

N3meHeHVe ypoBHSI curHamna B pesynbTaTe MHOrOMy4Y4€BOCTM UMM Hanmuuus nperpag Ha nyTtu
pagMoYacTOTHOrO CUrHana npuBOAWT K COCTOSIHMIO, M3BECTHOMY, Kak 3amupanue. lMepegava
[aHHbIX Ha BbICOKOW CKOPOCTU OCOGEHHO MoaBepkeHa owmnbkam, CBS3aHHbIM C 3aMUpaHUEM.
PagnoobopynoBaHue, npegHa3HavyeHHoe A4 nepefayn AaHHbIX Ha BbICOKOW CKOPOCTU AOIMKHO
MCMONb30BaTb CXEMbl MOOYNSIUMKW, YCTOMYMBbIE K 3aMuMpaHulo, a Takke ObiTb Ferko
aganTupyembiM K pasnnyHbiM YpoBHSIM curHana. Mo aTon npuyvHe, nNpu nepegaye AaHHbIX MO
paguo valle MCnomnb3ylT YacTOTHYH MOAYNSILMI0 BMECTO aMMiUTYLHOWM MOAYMsLUMM, Korha
pasnunyHble YPOBHM CUrHamNoB (amnnuTyabl) U3-3a 3aMMpaHusi MOryT NPUBECTM K NOBPEXAEHMIO
[AaHHbIX.
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OueHkKa n pon3BoanTesiIbHOCTU CUCTEMDbI

PCC Range Estimator — TI1O, pacnpoctpaHsemoe Pacific Crest Corporation, cooepxut
Nofne3Hble MHCTPYMEHTbI AN OLEHKN NPON3BOANTENBHOCTU CUCTEMbI.

OHo Takke npegocTaBnsaeT cpeacTsa Ans onTMMmu3auumn ceTn nepegaym gaHHbIX NoCcpencTBOM
aHTEHHbIX CUCTEM, TUMOB U ANNHbLI Kabenewn, MOLLIHOCTY U NapaMeTpPOB paamo.

PCC Range Estimator nyuywe Bcero mcnonb3oBaTb B Ka4eCTBE CMPABOYHOIO MHCTPYMEHTA,
4YTOObl YBMAETH, KaK pasfnunyHble napamMeTpbl HAaCTPOWKM BIMSKOT Ha nokpbiTne. daktnyeckas
NpPOn3BOANTENBHOCTb CUCTEMBI M3-3a 3HAYUTENBHO MEHSIOLLErocsl naHawadgTa He MoXeT ObiTb

OLEHeHa NMpu NOMOLLM AaHHOW NporpaMmbi.

PacuyéTbl ganbHoCTH

OueHka ananasoHa, B KOTOPOM paaMoyacToTHas cucTeMa nepefaydv AaHHbix 6yaet paboTatb
HaOEXHO, SBMSIETCA HeTpuMBMasnbHbIM  BOMpocoM. [lencTBuTenbHO, Haubonee 4acTo
3agaBaeMbiM BONPOCOM K pa3paboTymkam 1M NpousBoguTenam pagmoobopyaoBaHusa SBMASETCS
Bonpoc: "Yto Takoe panbHOCTb?" YUTOObI AaTb rpybyto OLEeHKy HeoOXOAMMO pacCMOTPETb
cneayowmne dakTopbl:

MowHoCTb NepegaTymka

YacTtoTa nepeparymka

[nvHa n TMn aHTeHHoro kabens

Tun nepeatoLLen aHTEHHbI U €€ pa3MeLLeHne

Penbed mecTHOCTH

PaguoyactoTHble NpenaTtcTBus (30aHus, NUCTbs U T.4.)

Turn NPMEMHON aHTEHHbLI U €€ pa3MeLLieHne

KoahmumneHT ycmneHns npuEMHON aHTEHHbI

O6HapyxeHne NPUEMHMKOM HecyLLEewn

UyBCTBUTENBHOCTb NMPUEMHUKA

MHorga HesHauyuTernbHblE N3MEHEHUS HaCTpOEK Npu yCTtaHOBKE MOryT caenatb 3Ha4YUTellbHble
yny4yueHua B AalibHOCTU pa6OTbI pagnocucTemMsbl. Pa3pa6OT‘-WIKI/1 N MOHTaXHUKN pagnoCcnUcTtemMm
XOpOoLlIO 3HaKT 00 aTux napameTpax n Moryt ontTMuMm3npoBaTb CUCTEMY B JAaHHbIX YCITOBUAX.

B atom pasgene nogpobHO oOnucaHbl XapakTepUCTUKW, UCMOoNb3yemMble ANA MPUMEPHOro
onpeaeneHnst 4anbHOCTUN, KOTopas MOXeT OblTb AOCTUrHYTa Haf NMITOCKON 3emnein, BOAOW Unu B
pexuve 3emns-so3gyx. OnpegeneHve AanbHOCTU PaaMOCBA3N B YCIOBUSIX NEPECEYEHHON
MECTHOCTU BbLIXOAUT 3@ paMKU [OaHHOro nocobus u, Kak npasuno, TpebyeT CroXHOro
nporpaMmMHoro obecnevyeHns ¢ Hannunem LMgpPOBbLIX AaHHbBIX O penibede MECTHOCTM.

Moaxon K pacyéTy panbHOCTUM npocT. Bo-nepBblX, HaA4YHEM C BbIXOOAHOW MOLLHOCTU
nepegartymka. Heobxogmmo y4yecTb Bce annapaTtHble noTepu, ocriabneHne npu npoxoxaeHun
curHana depes pasnuuHble kabenbHble AVHUW, aHTEHHbI U 4Yepe3 cBOOOAHOE MPOCTPaHCTBO.
lMonyyeHHas MOLWHOCTb CUrHana B pPagvonpuéMHUKE [JOSbkHa ObiTb Bbille  YPOBHS,
HeobXxoaAMMOro Ans HagéxHoro obmeHa paHHbiMW. [Ona Takmx pacdétoB Bbl MoxeTte
ncnone3osaTtb 10 PCC Range Estimator.

Ha pucyHke 9 nokasaHbl pacyéTbl, KOTOpblE UCMOMb3YTCA ANs onpefeneHns OanbHOCTH
pacnpocTpaHeHnsa paanoBonH ananasoHoB BY n OBY. ObpaTtute BHMMaHMe Ha TO, YTO 3TU
pacY€Tbl NpMBEAEHbl ANA Cryvas pacnpocTpaHeHUs curHana no fiMHUM NPSIMOV BUAMMOCTH, U
HEe Y4uUTbIBAKOT BNUAHNE 3(PPEKTOB «BOMMHOBOAOB» W «OTPaKEHUs», KOTOpble MOryT
BO3HUKHYTb Npu 6onee HU3KMX YacToTax.

PacuéTt panbHoCTH
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War 1: Pac4éT ycuneHWA cUCTEMEI

YouneHwe nepegaTdumEa * “yBCTEMTENEHOCTE = r
(T33) npHEMHKEa (RSS) CHNEHHE
MowrHocTs nepepaun- MNotepu - YyecTE. npuénmHmea - [NoTepu B ESEGTEMH
B 3HTEHHOM TpakKTe+ SHTEHHOM TpaTe + YouneHue )
YCUNEHWE AHTEHHEI SHTEHHEI
UWar 2: Beibop mogenu pacnpocTpaHeHWA
YeuneHus B [ aMmupanme 8 funu KoadpdmupmenT * |3ammpanie na-
admpe (F3G) Tmocepe [/CHMEHMA AHTEHHE 3a peneeda
37 + 20log(f) + (AFM) (AGF) (TFM)
20log(d) LEHOUHEIA 149 - 40log(d) - 20log OueHoHBIR
EI4MCIEHHEIR (HtHr) EriyucneHHEIR

Llar 3: YpaBHeHHWe ¢ HEM3BECTHOW OanNbHOCTEH d (MMNK) B 3aBMCHMOCTH OT YCHNEHWA
CHCTEMEI Ha MYTH pPacnpocTpaHeHWA

NankHocTs B cBOGOaHOM HansHoCTe Hag NOBERXHOCTEH Mcnoneayire
NPOCTRaHCTES ISMNK ann
— — = — - . nepesadu
((SG - 37 - AFM - 20log(f)  20) d = ((SG- 149 - TFM - 20log(HtHr) / 40) HaMMEHbILSE
10 d=10 pacCcTOAHWE

MoLuHocTb nepegaym - dBm, MNoTepun B aHTEHHOM TpakTe - dB, YcuneHne aHTeHHsb! - dBi,
YyBCTBUTENBHOCTL NpUéMHMKA - dBm @12dB ,SINAD YacTtoTa (f) - MHz, PacctosiHne—
Mwnu
BbicoTbl aHTeHH (Ht, Hr) — ®yThl.

PucyHok 9.— PacyéT ganbHOCTW.

Ha nepBom Liare paccyvMTbiBalOTCS pasnuyHble KO3IMPUUNEHTbI YCUNEHUS, XapaKTepHble Ans
nepegartyvka, NPUMEMHUKA W MyTM PacnpOCTPaHEHUSA CUrHana, KOTopblA 3aBUCUMT OT BbICOTbI
aHTEeHHbl 1 NPSMOW BUAUMOCTU. [1penmyLLecTBO CUCTEM CBA3M «BO3AYX-BO3OYyX» UINN «BO3OYyX-
3emMns» B UCMOMb30BaHUKN NPSIMOV BUOUMOCTU, B TO BPEMS Kak CBA3b HaZl NOBEPXHOCTLIO 3eMNU
3aBUCUT OT KO3 PULMEHTA YCUTTEHUS aHTEHHBI.

3aTeM y4ynTbiBaOTCH U3MEPEHHbIE NN OLueHNBaeMble CybbekTuBHbIE BNNSAHUSA. OHU BKNIOYAOT
B ceba MMHUMAarbHbIA YPOBEHb LUYyMa, KOTOPbIA BrMSET Ha npedernbHYyl YyBCTBUTENbHOCTb
paguonpuéMHMKa B KOHTEKCTE OKpyXalowero paguMoyactoTHOro d¢oHa Ha MCnonb3yemMoMu
yacTtoTe. TakKe OLEHMBAETCH MHOrory4eBoe 3amMupaHue OTHOCUTENbHO aHTEHHbl C YY4ETOM
ABWKEHUSA, 4acTOTbl U MECTHOCTU (He YYUTbIBAETCS B pexume nepedayvn OaHHbIX BO3OYX-
Bo3ayx). PCC range estimator He yunTbiBaeT 3TN BAUSHWUA B CBOMX pacy€Tax, MOCKOSbKY OHM
3aBUCAT OT OKpyKatoLLen cpeabl.

KoahbmumeHTbl 3aMmmpaHms Takke yYnTbIBAKOTCHA B OLEHKE HaAEXHOCTM nepefayn SaHHbIX MNo
paguno (B Tabn. 4 npuBeaeHbl Hanbonee 4acto Mcnonb3yemMble KOI(PPUUNEHTBI 3aMUPaHNS).
bonee cnoxHoe nporpammMHoe obecrnevyeHne MOXET Y4YecCTb MHOrofy4€BoCTb U 3ddeKTbl
3aMMpaHns ¢ y46TOM peanbHOro NPoguns MECTHOCTH.

3aKknunNTENbHbIA  War COCTOUT B  BbIMUCIEHUN KOIPMUUMEHTA YCUIIEHUA CUCTEMbBI U
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CpaBHeHUs1 ero c notepsiMmM B TpakTe. [ns HagéxHoro obmMeHa OaHHbIMU YCUIIEHUE CUCTEMbI
[AOIMKHO ObITh Gonblue, YeM noTepu B TpakTe. MpupaBHAB KOI(PDULMEHT YCUNEHUST CUCTEMBI K
YPOBHIO MOTEPb B TPaKTe, 3aTEM PELUMB 3TO ypaBHEHNE OTHOCUTENbHO PaCcCTOSIHUS, MOyYyaem
MaKcUMarnbHYy0 AanbHOCTb, MPU KOTOPOKN ByaeT NPoMCXoanTb PaanoCBs3b.

YpaBHeHue oueHKU OanbHOCTU ANsl paAno4acTOTHOM HaA3eMHOM CBA3U

Cneaytollee ypaBHeHWe JaeT OLEeHKY AanbHOCTU AN HaA3EeMHOW paguonvHum (pacyéeT
KO3(pdMUMEHTa YCUNEHUST aHTEHHbI):
SG — 149 +1log10 (Ht - x - Hr)

40

‘Dagr = 10

roe:
SG — ycuneHue cuctemsl

Ht — BbicOTa nepepartymka, T
Hr — BbIcOTa NpUéMHMKa, T
Dagf -

YpaBHeHUe OLEeHKMN AanbLHOCTU ANSA paguoYacTOTHOMU CBA3N B peXUMax «BO3ayX-
BO3ayX»/«3eMna-Bo3gyx» (NpAMasa BUGUMOCTD)

Cneaywoulee ypaBHeHVe AaeT OLEHKY AanbHOCTU ANS paguorvHUM B pexXnMax Bo3ayx-Bo3ayx/
3eMns-Bo3ayX (BblMUCNEHMS Anst NPSIMON BUOAUMOCTH):
SG — 37 —201log 10(f)

20

Dys = 10

roe:
SG — ycuneHue cuctemsl

Ht — BbicoTa nepegatyuumka, T
Hr — BbiCOTa NpMémHuKa, T

FEC n ckpemb6nupoBaHue AaHHbIX

MNpu nepepaye fOaHHbIX B no6GON cpege M Mpu yBENUYEHWM CKOPOCTWU, 3HEPrUsi Ha OuT
MHpOpMaLMKN yMeHbLUAeTCH. OTO YMEeHblUeHWe 3SHepruM Ha OUT MPUBOAUT K YCIOXHEHMHO
pacnosHaBaHus WHgoOpMauMnm B cuUcTeMe, rae npucyTcTByeT LWyM. [loCcKOnbKy —LUym
MPUCYTCTBYET BO BCEX CUMCTEMAX CBSA3M, TO MU3-3a 3TOr0 BbICOKOCKOPOCTHas nepefava AaHHbIX
orpaHu4YMBaeTcsl IoMexamu B CUCTEME.

UT06bI KOMMNEHCUpoBaTb OLWMOKKW, BbI3BAHHbIE BbLICOKMMW CKOPOCTAMMW, MpU  YBENUYEHUN
CKOPOCTU Nepefayun AaHHbIX pa3paboTymKy CMCTEM CBS3W YACcTO BKHOYAKOT anropuTMbl NPsSMon
koppekumn owmnbok (FEC), koTopble NO3BONANT MNpvHMMaloWweMy MOAEMY pacno3HaTb W
MCNpaBuUTb OLIMOKA B MOMYYEHHbIX AaHHbIX. ANrOpUTMbI NPSMOro MCnpasreHns ownbok
TpebyloT AOMOSNHUTENbHLIX OWTOB, MNepedaHHbIX C  (akTUY4eckumMu AaHHbIMKU,  Llensto
KOPPEKTUPYIOLLUMX CUCTEM C NPSAMON KOppeKuunen olmboK sSBnsieTca OTnpaBka ONTUMarbHOro
konuyecTtBa BMTOB, Tak YTObbI ah(PeKTMBHAA CKOPOCTb Nnepeaayvn AaHHbIX yBenm4unach.

Ownbkn npu nepegade [OaHHbIX MO PaauMo, Kak MpaBuIo, MPOUCXOAST oyYepeasiMu Wt
obycnoBneHbl addekTamy 3aMmmpaHns Unm nomexamu. M3-3a aToro cxembl NPSIMON KOPPEKLN
OWKMBOK Mpu nepenave AaHHbIX pagvo OOMKHbI ObiTb MpegHa3HaveHbl Ans oGHapyXXeHus n
McnpaBrieHnsi NakeToB OLLNOOK.
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OagHMM 13 nonynsapHbIX METOAOB ANA MPSMOro ucrpaeneHns owmnbok B cpede MobunbHON
nepegaydn gaHHbIx sensetcsa kog Xammudra (12, 8). Uudpel (12, 8) o3HavatoT, 4TO NockInaTca
12 6ut gna kaxgblX 8 OGUT MCXOAHbIX AaHHbIX unu B pesynbTate 50% [ONOMHUTENbHbIX
OaHHbIX. OTOT KOA YepeayeT 3almTy OT NakeToB oWmnbOoK ¢ KoahdMUMEHTOM, onpeaensowmm
MUHUManbHBIN  pasmep Onoka WM MakCcMMarnbHbI  pa3Mep nakeTa oOWwnboK Koppekuuw.
MonynspHble ceTn MOOMNBHOM nepegadn AaHHbIX UCMONb3ylT pasmep 6noka 20 cnos,
NpeaoCcTaBnasa 3awmnTy oT nakeToB owmnbok oT 1 oo 20 6uT.

10+
10
103
10 *
10 °
10 ®

5 6 7 8 9 10 1 12 13 14 15

S/N (45) (LLnprHa nonocbl NponyckaHnAa Wyma=CKopocTb nepegaum)

Puc. 10 — TeopeTudeckoe ycuneHue ¢ ucnonb3osaHnem FEC

Mpamasa koppekumnsa owmbok aABnsieTca obasaTtenbHon Ans obecneveHms HagEXHON nepegayn
OaHHbIX B BbICOKOCKOPOCTHbIX JIMHUSIX CBA3W, rAe MPUCYTCTBYIOT YCMOBWUS 3aMUpaHus.
BkrtoyeHne npsmon Koppekuun owmnbok Mo3BONseT Ha 3HavMTenbHO Boree HU3KMX YPOBHAX
curHanoB obecneynTb paBHOLEHHYK Unn Gonee HU3KYK CKOpOCTb BUTOBBLIX OLWMBOK (nocne
Koppekuun). PucyHok 10 geMoHCTpupyeT TeopeTU4ecknini KOIMMULMEHT YCUNEHUS OANA HU3KNX
YPOBHEN CUrHarna B KOHTEKCTE CUCTEMBbI C NPSIMbIM ucnpaeneHmem ownbok FEC (Bkn/BbIkM).

Cxembl MOAynsiuMK ONs BbICOKOCKOPOCTHOW Nepeaayn AaHHbIX Havbonee 4acTo No3BONSOT
0GHapyXnUTb KOrepeHTHbI curHan. [ns Toro 4ytobbl cxema Aemoaynsitopa pacnosHana, korga
CUrHam Mony4uT HyXHoe 3HayeHue 6uTa, OOMKHbl OblTb MOEHTUMULMPOBAHLI NepeceyeHus
HYNeBOro ypoBHsl. Yackl nepeaarolero 1 NpMHUMalLWero paanoMoaeMoB HUKOrAa uaeanbHO
HEe CUHXPOHW3MPOBAHbI, MO3TOMY MPUEMHAs CXema [OMKHA BbIMNOMHUTL CUHXPOHU3ALUMIO MO
nepefdaHHbIM AaHHbIX. Cxema, KoTopasi BbIMOMHSeT 3Ty (YHKUMIO, HasbiBaemyto ¢ha3oBoM
aBTOMOACTPOMKOW 4acToTbl, TpebyeT, 4ToObl cUrHam WMen [OOCTAaTOYHOE KONUYECTBO
NepexonoB [ANsi COXPaHEHWUs CornacoBaHHOCTM OuTOB. W3-3a 3TOro BbICOKOCKOPOCTHbIE
MOZEMbI nepeaayn AaHHbIX MO PaavMo O0ObIYHO BbIMOMHAT CKPEMONMPOBaHNE AaHHbIX, YTOObI
rapaHTUpoBaTb AOCTATOYHOE KONMYECTBO NepexodoB curHana.

Mocne peckpembnMpoBaHMA W MNPSIMOM  KOppeKuMuM owunbok [ormkHa ObiTb npoBepeHa
LEeNOCTHOCTb [aHHbIX. BONbLWMHCTBO BbLICOKOCKOPOCTHBLIX PagvOMOAEMOB PaCCUMTBIBAIOT WU
nepegarT MHOPMaUUo OBHapy>XeHUs OLwwMboK, KoTopas npoBepseTca MNPUEMHUKOM Ans
obecnevyeHns 4OCTOBEPHOCTM AaHHbIX. [poBepka MHopmaumnm MOXeT 3aKoYaTbCa B MPOCTOM
NPOBEPKE KOHTPOSbHbLIX CyMM Unun B 6onee HagéxXHoM Luknndeckom nsbbitouHom koge (CRC).
MonynapHaa 16-6uTHaa npoBepka UMKIMYECKOro u3bbITO4HOro koga obecnedvvBaet
WCKMIOYMTENBHY0 3EKTUBHOCTE B OOHapyXeHun ownboK MPUHATBLIX daHHbIX. Tabnuua 3

mnmocmvlpieT nposepki owmnbOoK, )J,OCTiI'IHiI-O ¢ 16-6utHbim CRC.

OLKNOKM B 0OMH OUT 100%
Y 1BOEHHbIE OLLINOKU 100%
OWNBKN HEYETHBIX HOMEPOB 100%
MakeTbl oMbOK Kopoye 16 ut 100%
MakeTbl owmnbok Yepes 17 6ut 99.9969%
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Bce ocTarnbHble oLnbku 99.9984%

Tabnuua 3 — BO3MOXHOCTM 0OHapyXeHus owmnbok ¢ ncnonb3oBaHmem 16-6utHoro CRC
[na yctonumeom n Hagé&xHon paboTbl BCE BbICOKOCKOPOCTHbIE CUCTEMbI Nepeaadn AaHHbIX
AOMMKHbI 06ecneyvmBaTb NPAMOe OOHapyXeHne owWnboK, CKpeMbnnpoBaHne AaHHbIX U 16-
6uTHble CRC mexaHn3mMbl 06HapyXeHns owmnooK.

CBepeHuA 0 3aMUpaHumn

TpagnuMoHHO pa3paboTymkn CUCTEM Mepenayn AaHHbIX MO paguo UCMoSb3yT napaMeTp Mo
HasBaHMEM «rpaHMua 3amMUpaHUs», KOTOPbLIN XapaKTepu3yeT pacCTOosiHMe, Ha KOTOPOM
npekpawjaeTcs pacrno3HaBaHve curHana. B GonblunHcTBE crniydaeB npobrnema 3amupaHus
CurHana Bbl3BaHa MHOMONy4€BOCTbIO, KOTOpasi YBENMMYMBAETCS C 4acTOTOW U PaCCTOSIHWMEM.
3amupaHMe u3-3a MHOrony4éBOoCTU WMeeT pacrnpeneneHne BeposiTHocT Panea. 3toT
napamMmeTp BbluMTaeTCs U3 YYBCTBUTENBHOCTM NPUMEMHMKA Npu pacyétax aanbHoctu. B Tabnuue
4 npeacTaBneHbl 3HAYEHUs! NS FpaHuLbl 3aMUPaHNs MO OTHOLLEHMIO K HAAEXHOCTM nepeaayn
AaHHbIX, NONyYeHHbIe AMMUPUYECKUM MYTEM.

HapéxHocTb paHuua 3ammnpanusa (ab)
90 8
99 18
99.9 28
99.99 38
99.999 48

Tabnuua 4 —I'paHnupbl 3aMUpaHns MO OTHOLLEHUIO K HAOEXHOCTU Nepeaayn AaHHbIX

MpumeyvaHue. YcnoBus 3ammpanns aBnstoTca 6onee cepbE€3HbiMM NMpy MOBUITbLHON Nepegade
AaHHbIX. OXnaanTe CHUXEeHMS NpoM3BOAUTENBHOCTU, eCnv pagnoMoaem nepemelyaetcs. Ecnm
paguomModeM HenoaBWXKEH, W MOABEPXEH BIMSAHUIO MHOroOMy4éBOCTM, TO nonpobynte
oTperynupoBaTtb NOMNOXEHNe aHTEHHbI. YacTo He3HaunTeNbHbIE KOPPEKTUPOBKN PaaNOAHTEHHDI
MOTYT CyLLeCTBEHHO NOBbLICUTb MPON3BOANTENBHOCTb.
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NMpumMeHeHUe pagnovacTOTHOM Nepeaaym AaHHbIX

Yncno np|/|n0>|<eH|/||7| ana nepegadn fgaHHblX Ha paguodacTtoTax paCTéT TaK e, KaKk M
NOBbILWAKTCA Tpe6OBaHVI$I K MOJTy4eHNIO AaHHbIX B peaJibHOM BpEeMEHMN.

lMepenada AaHHbIX C UCMOMb30BaHWEM TPAAUUMOHHOW MPOBOAHOW NUMHUM UKW TenedgoHHOM
CBA3N MOXeT ObITb 4Ype3MepHO [OPOroCTOSAWMUM UMM HEBO3MOXHbIM. YnMCNno npuMeHeHun
nepefgayn daHHbIX MO paguo ObICTPO pacTET B Takumx 0ONacTsx, Kak KOMMbHTEpHas
aBTOMaTMU3MpPOBaHHasa gucnetyepusauusl, yoanéHHbli MOHUTOPUHT, aBTOMATUYECKUA KOHTPOIb
TpaHCMnopTHbLIX cpeacTs, RTK v gpyrue.

B atom pa3gene npeacrtaBrieHa TOJIbKO Manad 4acTb I'IpMJ'IO)KGHI/IVI n obme npuHUUNbI
nepenavn gaHHbiX No paauo.

Touka-Touka

MpocTon TN pagMovacTOTHOM nepefayn OaHHbIX «TOYKa-TOYKa» 4acTo MCMONb3ylTca Ans
3aMeHbl NPOBOAHbIX FMHWMIA CBA3W, KOrga CTOMMOCTb WM CROXHOCTb NpOKNagku kabens
HeuenecoobpasHa. [pMmMepoM cucTembl Takoro Tuna SBNSETCS YOanEHHbIA MOHUTOPUHT
meTeocTaHumin. [py 3TOM MCMNOMb3YTCA MaroMOLLHble pagMoMOAEeMbl U HanpaBreHHble
aHTeHHbI, yaosneTsopsitowme TpeboBaHnAM No AanbHOCTH (cm. puc. 11).

Puc. 11 — PagmocBsa3b «TOYKa-TOYKa»

PucyHok nnntoctpupyeTt pacnpoCcTpaHeHHY cxeMy, Korga paguomogem nogknioYéH K
KOMMNbIOTEPY AN TPAHCNALMM KOMaHA 1 Npuéma uHdopmMaumm ot yaanéHHOoMW CTOPOHbI,
KOTOpas COCTOUT U3 PasnNUYHbIX 4aTYNKOB, MOAKIMIOYEHHbIX K perncTpaTopy AaHHbIX Uv
ONCTaHUMOHHOMY TepMuHany. MNMyHKT KOMMbITEPHOTO yNpaBieHNs YacTo HasblBaoT 6a3oBom
CTaHumMen, B TO BpeMs Kak npnbopbl 1 060pyaoBaHMe Ha METEOCTaHLMM Ha3bIBaAKOTCA
yaanéHHoun ctaHumen. ObpaTtnte BHUMaHWE Ha UCNONb30BaHME MariOMOLLHbIX NepeaaTyYnkoB m
HanpaBfeHHbIX aHTEeHH ¢ 6oNbLINM yCcuneHMeM, KoTopble HanpasneHbl Apyr Ha gpyra. B
crny4ae NpUMeHeHWs Takoro TMna pagmModacToTHON nepegayn AaHHbIX, Heo6xoaumo
ncnonb3oBaTb NUTaHMe oT 6aTtapen Ha yaaneHHon ctaHumm, YTo TpebyeT addhekTMBHOIro
MCNonb30BaHWs pecypca MOLHOCTU. BbIBop aHTEeHH 1 MecTa pasMeLleHne UMEeKOT peluaroLlee
3Ha4yeHne B 3TOM TuMe NPUNOXeHUa AN MUHUMU3aunn NoTpebneHns aHepruu.

[pyroe npuMeHeHne pexuma «To4yka-Toyka» - 3TO Chnyyal, Korga npuémHasl CTaHuus
HaxoAMTCS B OBWXEHMMU, a Nepeaarollas CTaHUusa yCTaHOBMEHa HEMOABWKHO. Takon BapuaHT
yacTo npumMeHsieTcst npu nepegade nonpaeok B DGPS vnn RTK. B DGPS unn RTK 6a3oeas
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ctaHuna GNSS HaxoanTcs Ha PUKCUPOBAHHOM M3BECTHOM MYHKTE U KOHTPONUPYET OWmnbKM B
cucteme. 3aTeM MOMpPaBKM TPAHCIIMPYKOTCS Ha MOOWMbHBIA NPUEMHMK, WCMOSb3YEMbIN B
reogesnyeckon unM HaBurauuoHHowm uensax. MoounbHbit DGPS wnn RTK  npuémHuk
Ha3blBaeTCHA «POBEPY.

PeTpaHcnaTop

Ha pucyHke 12 nokasaHo Mcnofnib3oBaHMe peTpaHcnaTopa (penurtepa), KOTopbi 00bIYHO
npeactaensieT cobon aBTOHOMHbIA PagMOMOLEM, KOTOPbIN NPUHMMAET CUrHan ¢ 4aHHbIMK, a
3aTeM peTpaHCNMpPyeT ero Ha TOW e Unu gpyromn Yacrtote. PeTpaHcnauns no3sonseT
OCYLLECTBMATb PaAMOCBS3b Ha BOMbLUMX PACCTOSIHUSIX, @ Takke obecnevnmBatoT NOKpbITUE B
obnacTax ¢ pagmo TEHbIO.

ObpaTtute BHUMaHWe, 4TO B ITOM MNPUMOXKEHUM OOBLIYHO MCMOMb3YT BCEHAaMNpPaBfiEeHHbIe
aHTeHHbl Ana 6a30BbIX CTaHUMA M POBEPOB, YTO No3BongeT pabotatb B 360-rpagycHON 30He
OTHOCUTENbHO nNocTosAHHOM ©a3bl. Ecnv  mncnonb3oBaHMe PpOBEPOB OrpaHUYEHO OAHUM
HanpaBneHnem oT 6asbl, TO MOXHO CHU3UTb MOLUHOCTb Nepefadn W WUCMNonb3oBaTb
OAHOHanpaBfieHHbIE aHTEeHHbl, Hanpumep, Arn. Mpn ucnonb3oBaHum DGPS poeep 4vacTto
nepemMeLaeTca M MOXeT MOosIBUTCA HeOOXOAMMOCTb MCMONb30BaTb pasHble 4acToTbl B
COOTBETCTBMM C MECTHbIMM 3akoHaMu W npasunamun. W3-za U3MEHSIOWUXCA YCrOBUMN,
BO3HUKAKOLWMX B pasnmyHbix npunoxeHmax DGPS TpyaHo obecneunTb OOHY KOHuUrypaumio,
KOTOpas MOXET MCMorib30BaTbCHA BO BCex cuTyauusax. Moatomy nonb3osatenu DGPS AomKHbI
nmeTb 6a30BOE NOHMMaHWE Nepenadn AaHHbIX NO paamo ANst TOro, YTobbl NpaBuUbHO co3aaTh
NNHUIO PagnoCBA3W AN Nyyllen NPon3BOANTENBHOCTN.

Base
Station

PucyHok 12 — lNpumMeHeHne peTpaHcnsaTopa

B niobutenbckon nakeTHOW paamocBa3n MoXeT ObiTb MCNONb30BaHa CeTb PENUTEPOB, YTOObI
OCyLLEeCTBNATbL OOMEH JaHHbIMW MO BCen cTpaHe. B kommep4yeckon 4eaTenbHOCTM He
CyLLIeCTBYET UH(PPACTPYKTYPbl PETPAHCASATOPOB, MO3TOMY penuTepbl YCTaHOBMEHbI ANg
KOHKpeTHOro npumeHeHusi. Obpatnte BHUMaHWe, YTO OYHKLUUN peTpaHCrsaLmMm 4acTo
MCMOMb3YTCSH B BbICOKOKAYECTBEHHOW MNPOAYKUUU Nepefayn JaHHbIX Mo paguo.

MakeTHasa nepepaya

CnoxHble cucTeMbl Nepeaayv AaHHbIX Mo Pagmo UCMOoNb3YHT NakeTHYH CBS3b, YTOObI
obecneunTb CBA3b «TOYKA-HECKOMbKO ToYeK». B npoLecce nakeTHOM nepenayn AaHHbIX
Ka)kgoMy y3ny B CeTu HasHavaeTcsl yHuKanbHbI agpec. MakeTbl MHopMaummn nepeaaroTcs Ha
KOHKpETHble YCTPOMCTBA B CETU, 3aTeM Ha NnepeaatoLuii y3en Bo3BpallaeTcs NoATBEepXaeHMe.
3OTO NO3BONSAET CO3AaTh HAAEXKHYIO CETb Nepedayn AaHHbIX C HECKONbKUMM y3ramu Ha
onpenenéHHbIX YacToTax.
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Ha pucyHke13 nokasaHa TunmyHasa paboTa nakeTHoW CeTn, NCNoSb3yeMoln B cUcTemMe
avcneTtyepusaummn Takeu. ucnetyep MOXeT OTNPaBUTb OnpeaeneHHy nHopMaLuio Ha oanH
aBTOMOOMNb M3 aBTONAPKa, a Takke MOXET OTNPaBUTb MHPOPMaLIMIO BCEM Takcu U3 napka.

PucyHok 13 — lNpumeHeHre nakeTHON KOMMYyTaLum

MpakTuyeckn anst Bcex ceTeBblX NAKeTHbIX NPUMOXeHUI TpebyeTca NpuknagHoe nporpaMmmMHoe
obecneyeHune. YnpasneHme nHdopmaLlmen, kak NpaBuno, ocyLLECTBIAOT HA (PUKCUPOBAHHOM
©a30BOW CTaHLMK, KOTOpas KOHTPONMPYeT NOTOK MHGPOPpMaLUKN Yepes anropMTMbl onpoca unm
MHOXEeCTBEHHOr0 AocTyna ¢ pasgenieHnem no spemexHn (TDMA). BbicokokavyeCTBEHHOE
obopyaoBaHve 4nsa nepefayn AaHHbIX No pagmo obecnevmBaeT 60MbLUYHO YacTb paboThbl
nakeTHOro NPoToKora, YTo obnerdyaet pa3paboTky U BHeApeHue aTux cuctem. MmHmmanbHo
pagnoyacToTHoe obopyaoBaHue AoMmKHO obecrnevmBaTb BO3MOXHOCTUN YHUKaNbHOW agpecaunm
1 aBTOMaTMYECKOro NoaTBEPXOEHUA B pamMKax NpoToKona mMoaema.
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MpunoxeHune A

CnoBapb TEPMUHOB

AmnnutygHaa moaynsiuma (AM): npouecc MU3MEHeHUs aMnnuTyabl Hecyllero curHana B
COOTBETCTBUM C MITHOBEHHbIMU 3HAYEHUSIMW MOLYNUPYIOLLLEro curHana.

AHTeHHa: u3NyYawWUN/NPUHUMAaKOLWLMA  3NEMEHT B CUCTeMe paaunocBA3n.  AHTEHHbI
npeaHasHadeHbl Ansa addEeKTUBHOM nepegayn U npuéma pagmocurHanos, pasnuyatroTcsa no
ANMHE W 3MEeKTPUYECcKon KOHdurypauum B COOTBETCTBMM C 4acTOTOM M COMPOTUBIIEHUEM
CUCTEMbI PagnoCBS3N.

BanT: CoOBOKYNHOCTb OWTOB, KOTOpbIE COCTaBMAT AMCKPETHbIA 3NeMeHT WHGOpMaLMK, Kak
npaBuno, cocTtosLlas u3 8 GUTos.

Butbl B cekyHay (6uT/c): eavHuua um3mMepeHus konuyectBa OGUTOB (OBOMYHBLIX LUDP),
nepefaHHbIX B CEKYHAY.

Boa: eaouHuua M3MepeHUs CKOpPOCTM MNepedayn CUMBOSIOB, KOTOpble SIBMSIOTCA CaMbIMU
KOPOTKMMW 3NeMeHTaMn B CXeMe KOAMPOBaHMUSI AaHHbIX. Kaxabli cMuMBOn MoOXeT KoaupoBaTb
oAuH unn donee 6MTOB.

Bpemsa peBepca: Bpemsi, Heobxoaumoe AnNs nepeknioveHus paboTbl Mogema M3 pexumma
nepega4ym B pexxmm npuéma B nosyaynsiekCHON cBs3N.

BT: EanHuua namepeHns MoLLHOCTK, akBuBaneHTHasa 1 [x/c.

FayccoBckasi 4YacToTHass MoaynsaAuMa C MUHUManbHbIM casurom (GMSK): BapuaHt
MOOYyNsUMM  MUHMManbHbIM  COBWIOM, KOTopas wucnonb3yetr dunbtpa [aycca Aang
dopmmnpoBaHns  BbeIxogHoW nocneposatenbHoctTn. GMSK, 00blMHO wucnonb3yetca B
BbICOKOCKOPOCTHbIX MPUOXEHUSAX Nepedayn OaHHbIX M3-32 HU3KOTO YPOBHS M3MyYeHUsa Ha
OOKOBbIX U 3epKarnbHbIX YACTOTax N XOPOLUEN YCTOMHYMBOCTBLIO K 3aMUPaHUIO.

Fmob6anbHaa HaBuraumoHHas cnyTHukoBass cuctema (FHCC): Jlwbasa cuctema
opbuTanbHbIX CNYTHUKOB M Ha3eMHbIX CTaHUWA, npeanaralowmx ycrnyrm no3vumMoHNpoBaHus u
CUHXPOHM3aLNN.

mobanbHaa cuctema no3suunoHupoBaHua (GPS): Cwuctema CnyTHUKOB, KOTOpble
obecrneumBaloT CUHXPOHM3ALMIO MO BPEeMEHW W ApYrylo WHPOpMauMio npu  NOMOLLU
pacnpoCTpaHeHnss CrnekTpa paguocuUrHanos, MO3BOMAOWMX OnMpefenuTb MeCcTOHaxXoXOeHue,
ncnonb3ys crneuvanuanupoBaHHble MpuémHukn. CnytHukm GPS  Haxogsatcs B BegeHun
MuHuctepctBa o6opoHbl CLUA.

JanbHOCTb: paccTOsHWEe, Ha KOTOPOM YpPOBEHb MNPUHUMAEMOro CurHama [ocTaToyeH Arns
peLleHNs KOHKPEeTHOW 3aJaun.

HdemopynaTtop: 23NeKTpoHHas cxema, OTAenslwas MOAYNUPYIOWNA CUrHan oOT Hecyluen
COCTaBMAIOLLEN.

Deunben (pb): OTHOCUTENbHas eguHMUA M3MEPEHUs, YacTO Ucnonb3yemasa Ans onucaHus
MOLLHOCTU UK HanpsbkeHus
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OnddepeHumansHbin GPS (DGPS): Cnocob, ucnonb3yowmi cTaHgapTHY0 WHopMaumio
GPS BmecTe ¢ nepegaBaemMor nonpaBkon OT 6a30BOW CTaHUWUKM, KOTOpas y4uTbiBAeT OLINGKK
ncesgogansHocT B curHanax GNSS. [aHHbli MeTod no3BonseT A0CTUYb METPOBOM U
CaHTMMETPOBOM TOYHOCTM OonpeaeneHnss MeCcTONONOXEHWS.

[ynnekc: cuctema cBsi3u, NogaepkuBaoLLas OgHOBPEMEHHYIO nepeaayy U npuém OaHHbIX.

M3oTponHbIN u3nyyatenb: TEOPETUYECKUA TOYEYHbIN WCTOYHUK WU3MYyYEHUs, KOTOPbI
n3ny4yaeT 0OUHAKOBO BO BCEX HaMpaBeHUsIX.

Kanan: nyTb nepegayv OaHHbIX, KOTOPbIA MOXET MCNONb30BaTb MHOXECTBEHHbIA OOCTYN C
pasgeneHnem kaHanos no yactote (FDMA), no Bpemenn (TDMA) nnun kogy (CDMA).

KButupoBaHue: annapaTHbii WAM  MPOrpaMMHbIA  MEXaHW3M, KOTOpbIA  Mo3BONsSieT
KOHTPONMpPOBaTb NOTOK AAHHbIX.

KoadcbmumeHt owmbo4Hbix 6uTtoB (BER): OTHOWEHME 4mcna nony4vyeHHbIX OWNBOYHBIX
OMTOB K MOMHOMY 4ucny nepepaHHbiXx 6MTOB. OBBLIMHO MCNONb3yeTCsl ONsl OLEHKN KadecTBa
KaHana nepeaayun gaHHbIX.

KO3(*)(*)VILLMeHT yCuUneHuns aHTeHHbI: Xapaktepusyet CNOCOBGHOCTb aHTEHHBI KOHUEHTpUpoBaTb
n3nyvyaemyro 3Hepruo mnm HOHyHeHHbIVI curHan B kakoM-nmbo HanpaBlneHnn. KOSCt)CbI/ILI,MGHT
paccynTbiBaeTCcA OTHOCUTEITbHO N3OTPOMHOIo nany4vartend.

MHoOXeCTBeHHbIM [OCTyn C KogoBbiM pasgeneHnem (CDMA): npoTtokon npu KOTOPOM
KaHanbl nepegayn UmetoT obLLy0 NOMoCy YacToT, HO Pa3HYH KOAOBYH MOAYNSALMIO.

MHoOXeCcTBEHHbIN [OCTYyn ¢ npocnywuBaHMeMm Hecyuwen (CSMA): npotokon, B KOTOPOM
paguo OOMKHO "mpocnywuBaTtb" curHan Ha BbIOpaHHOM KaHane, npexae 4Yem HayaTb
nepegasaTb AaHHbIE.

MHoXxecTBeHHbIM AocTyn ¢ pasgeneHuem no BpemeHu (TDMA): pasgeneHve ogHoro
KaHana Ha psg BPeMEHHbIX WHTEepBanoB, r4e YCTPOWCTBaAM MNPUMNUCHLIBAIOTCS KOHKPETHbIE
BPEMEHHbIE MHTEpBarbl, KOrAa OHW MOryT nepefAaBaTb AaHHble. OTO MyMbTUMMEKCMPOBaHME
NO3BONSET HECKOMbKMM NOfb30BaTENsIM COBMECTHO MCMOMb30BaTb OAHY 4acToTy.

MHoXecTBeHHbIN AocTyn ¢ pasgeneHueM no 4vacrtore (FDMA): pasgeneHue cnektpa
paguocurHana Ha pasHble YacTOTHbIE KaHanbl, YTOObl 06ecneynTb OAHOBPEMEHHYIO Nepeaayy.

Mogem: cxema unu ycTpOWCTBO, KOTOPOE MpeaHasHayeHo Ans MOAynauMvM 1 AeMoaynsiumm
curHana ms umdgpoBoro NpeacTaBreHnst B BOMHY, NOAXOAALLYIO AN nepeaayn.

MnNoO: Mporpamma, KoTopas  KOHTpoONMpyeT  3KCNNyaTauMOHHblE  XapaKTepUCTUKK
MUKPOKOHTpOMfepa, pacnonoxeHHoro B yctponctBe. OObIMHO  cOxpaHsieTcd B
9HeproHesaBsucumon namatn, Takonm kak [MN3Y  (Mporpammupyemoe  lMocTtosiHHOE
3anomuHatowee YCTpOMCTBO).

Hecywas: curHan ¢ OUKCMPOBAHHOW 4acTOTOM WNW aMriMTyAOW, KOTopas MOAYNMpyeTcs
CUrHarnom ¢ nHdopmauuen.

OOHapyXeHue HecyLwen: curHar, nepegaBaemMblii N0 pagMo Ha BHELWHee YCTPONCTBO, KOTOPOe
yKasblBaeT, YTO NPUCYTCTBYET HECyLLasi YacToTa.

OcnabneHwue: CHMXeHne SHEepPrmm nnn ypoBHA CUrHana.
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MakeT owwmnbOK: nocnegoBaTenbHOCTb OMTOB, CnegylwWwux Apyr 3a ApYroMm, MNPUHATBIX C
oLumnbkon.

nOKprTVIe: obnactb yCTOVI‘-II/IBOFO npnema aHHbIX MO paanoKaHany.

NMonoca 4acToT: [fuanasoH 4acToT, KOTOpbIA coAepXUT OuHapHyro WHGopmaLmio,
NCNoNb3yeMyto A5 MOgynsLuMm HecyLen.

Monyaynnekc: cuctema CBA3W, MopAepxuBawwas nepegavdy M nNpyéma  OaHHbIX
B3aMMOUCKIToHaoLWwmmM obpasom (He MOXET nepegaBaTb U NPUHUMaTb OAHOBPEMEHHO.)

Mpsamoe ucnpaBneHue ownbok (FEC): meToa, no3BONsOWNA NCNPaBNATbL OWMGKNM METOAOM
ynpexgeHus. MNpumeHsieTca ang ncnpaeneHnst cOoeB 1 owmnboK Npu nepegade gaHHbIX, NYTEM
nepegayun M30bITOMHOW CnyXebHOW WHopMaumMM, Ha OCHOBE KOTOPOM MOXeT ObiTb
BOCCTaHOBIIEHO NEepPBOHaYaribHOE codepaHne nepegaBsaeMon nHopmauun.

PacnpocTpaHeHue: nyTb, KOTOPbIA PagnoBONHA NPOXOAUT OT UCTOYHMKA K MECTY HasHa4eHus.
Pexum pacnpocTpaHeHust pasnuyaeTcsl B 3aBUCUMOCTU OT YacTOTbl CUrHana.

CurHan/wym (C/LLU): mepa COOTHOLIEHNA MOLLHOCTU NPUHUMAEMOro curHana K ypoBHIO LuyMa.
OTHoOWweHWe curHan/wym 4YacTo BblpaxaeTtcs B Ab.

CurHan/wym n nckaxeHue (SINAD): mepa COOTHOLLIEHUA MOLLYHOCTU CUrHarna K ypoBHIO LLYMY
n nckaxxeHnsam. SINAD sBnsieTca obwmm KpuTepnem Y4yBCTBUTENbHOCTU paguonpuémMHmka, rae
paguocurHan, MOAynMpoOBaHHbIN ¢ YacTtoTon 1 Ky npu oTknoHeHun +/- 3 kL, nogaeTtca Ha
paguonpuémMHuk. [na aHanusa wymMa M UCKaXEeHWn B BbIXOAHOM ayAnocurHane MUcrnosnb3yeTcs
CXema pexXeKTopHoro dunbTpa. PagmovacToTHbIA CUrHan MoHMXKaeTca OO0 Tex Mnop, noka
3BYyKOBOW curHan He 6ygeT namepsatbca Ha 12 gb. MowHocTe paguocurHana 12 ab SINAD
ncnonb3dyetca Ans 0603Ha4YeHNss YyBCTBUTENBHOCTU pagnonpuémHmuka

CMHXpOHHbIﬁ Mmoaem: MOJEM, KOTOprI7I ncnosmnb3dyeTt BbloeneHne CUHXPOHU3UPYHLWNX
nMnynbCoB, onNMparnLnXCcd Ha Hel'lpeprBHbIIZ NOTOK AaHHbIX.

TeﬂeMeTleﬂ: nepegadvya HepedyeBbliX CUrHanoB C LUesbio aBTOMaTUYECKOM MHAUKAUMN WUNK
perncrtpaunmn M3MepeHVIIZ Ha HEKOTOPOM paCCTOAHUN OT UBMEPUTESIbHOIO np|/|6opa.

Toyka — MHOXECTBO TOYEK: CuUCTeMa CBSA3W, rAe OofdHa Touvka CcrnocobHa BbIMOMHATb
agpecaumio Ha MHOXECTBO TOYEK C MOMOLLbI MexaHu3ma MakeTHOW KOMMYyTauuu aapecHou
[OCTaBKWN AaHHbIX.

Touka — TouKa: cucrema CBA3W, rae nHdoOpMauua nepenaeTcsd Mexay ABYMsS TOYKamu no
dMKCMpPOBaAHHOMY NYTW.

YcuneHue: yBerim4yeHne MOLHOCTU Ui HanpAaXeHnd Ha Bbixoae uenn OTHOCUTENbHO 3TallioHa.

dasoBas moaynauuAa:  crnocob  mogynsuuu, rae  dasa  Hecywen — M3MeHsieTcs
MHPOPMAaLIMOHHLIM CUTHAIIOM.

duUnbTP: 3MEKTPOHHas cxema, KoTopasi M3MEHsIeT CBOWCTBA CUrHarma, Npoxosiuero yepes
Hero.

YacrotHaa manunynsauua (Frequency Shift Keying (FSK)): metog moaynsaumm, npy KOTOpOM
3Ha4yeHuaM «0» 1 «1» NHOpPMaLMOHHOWN NocnegoBaTENbHOCTU COOTBETCTBYIOT onpeaenéHHble
4YacTOTbl CMHYCOMAANBHOrO CUrHana nNpyv HEM3MEHHON amnnnTyae.
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YacToTHan mMoaynauua: moaynauuna HecyUJ,eVI I'IyTéM N3MEHEHUST €€ 4acTOThbl CO BpeEMEHEM.

YéTHOCTb: AONONHUTENbHBIA OUT, NepedaroWMncs B nocrnegoBaTenbHbiA MOTOK AaHHbIX,
KOTOpPbIA UCMOSb3yeTcsa ANs NpOBEPKM OWMOOK B AaHHbIX. [1poBepka Ha YETHOCTb O3HA4aEeT,
yTo BUT YE€THOCTM OyaeT ycTaHOBMEeH Takum 0Opa3oM, YTO B MOTOKE AaHHbIX NPUCYTCTBYET
4yéTtHoe uncno eguHuu. lNMpoBepka Ha HEYETHOCTb O3HA4YaeT, YTO B MOTOKE OaHHbIX BygeT
YCTAHOBMNEHO HEYETHOE Ymncno eamHul. KoHTporb YETHOCTU — MpPOCTOn cnocob obHapyxeHus
OLWNBOK, HO OH HE MOXXET 0BHaPYXUTb OLIMOKN B YETHOM Ymcne BMToB.

LIJyM: HeXenaTtelbHble CuUrHarbl, Bbl3BaHHbl€ BHEWHUMU WU BHYTPEHHUMU UCTOYHUKaMU B
nobon cxeme. LLlyM ABIIAETCA orpaHn4msaloLLinM CbaKTOpOM B 6ONbLUMHCTBE CUCTEM CBS3N.

4AFSK: o04YeHb 9(@EKTUBHbIN BapuaHT MOAYMSAUMM C MUHMMAnNbHbIM CABWUIOM, KOTOpas
KOAMPYET AONOMHUTENbHbIE OWUTbI HA CMMBOM B MOMEHTbI MEpeceyYeHnsi HecyLlen HyneBoro
YPOBHS.

FDMA: MHOXeCTBEHHbI AOCTYNn C pasfeneHnemM kaHanoB no vactote: Pasgenenuve
pagMoyacTOTHOMO CMeKTpa Ha pasfuM4yHble 4YacToTHble KaHanbl, Ansi  obecneveHus
OAHOBPEMEHHON nepenayun.
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MpunoxeHue B

rOCYOAPCTBEHHASI KOMMUCCUA NO PAOUNOYACTOTAM
NMPU MUHUCTEPCTBE MH®OPMALIMOHHBIX TEXHONOMMN N CBA3U
POCCUMNCKOUN ®EAEPALIUN

PELUEHUE
ot 11 pekabps 2006 r. N 06-18-04-001

cpok aenctBuA peweHus: 01.12.2016

O BblaeneHnMM NOJIOC pagMoYvacToT B gnanasoHe 450 MMy Ans pagnoaneKTPOHHbIX CPeAcTB
(bMKCUPOBAHHOMN U CYXONMYTHOW NOABUXHOM PaAVOCBA3UN rPaXXAaHCKOro Ha3HaYeHUs

PaccmoTpeB 3asBneHne MuHuctepcTBa MHGOPMALMOHHBLIX TEXHOMOMMN U CBA3N Poccuinckon
depgepaumm O BblgeneHMM nonoc paguodactor B guanasoHe 450 Mlu gna  wucnonb3oBaHust
pPaanoaNeKTPOHHbIX CPeACTB (PMKCUPOBAHHOW WM MOOBWKHOW PagVOCBA3N IPaXK4AHCKOro HasHayeHus,
"ocypapcTBeHHas KOMUCCUS Mo paguMovactToTam oTMeYaeT.

OvanasoH 450 Mly saBnseTcd OOHUM W3  WMHTEHCUBHO  MCMONb3YEeMbIX  Y4aCTKOB
pagMoyacTOTHOrO CrekTpa, B KOTOPOM aKTUMBHO CO34alTCA HOBble W pa3BMBAKOTCH AEVCTBYHOLIME CETU.
3HauuTenbHas JONA TakMx ceTel OTHOCWUTCA K TEeXHOSIOrMYecKMM CeTsaM, MpedHasHayeHHbIM Ans
opraHusaumMm AMCNeTYepCcKOn pagmnocBsa3n, MPOU3BOACTBEHHOW TerneMeTpuu, CyXOMyTHOW MNOABMKHOM
pagmocesA3n. Hapsgy ¢ KOMMepYeckuMu MpeanpuaTusMv M OpraHvM3aunsMyM TeXHOMOornyeckue ceTtu
aKTMBHO MCMNONb3yTCA cnyxb6amm "ckopor nomoLun”, noXkapHoOwm oOXpaHbl U T.M0.

B uenax copencteua npoueccy YCKOPEeHUS BHEAPEeHUs HOBOW TEeXHUKW, YrnpoLleHus
npoueaypbl M COKpalLeHUs CPOKOB OMOPMIIEHUA paspeLunTeNbHbIX AOKYMEHTOB Ha WCMOMb30oBaHWe
YaCTOTHOro CnekTpa B 3TOM AnanasoHe,

"ocynapcTBeHHast komuceus no paguodactotam PELWAET:

1. Boigenutb rpaxgaHam Poccuiickon ®egepaumm M pOCCUACKMM  HOPMONYECKUM fvLam
nonocsel paguoyactoT 403-410 Mlu, 417-422 My n 433-447 MI'y gnsa paspaboTku, npou3BodcTBa U
MOAEPHM3aUUN PALMOSNEKTPOHHBIX CPEACTB (PMKCMPOBAHHOM U MOABWXHOW pPagmMOCBsS3N IPaXKaaHCKOro
HasHayeHusi (6e3 ocopmneHns oTaenbHbIx peweHnid TKPY ans kaxgoro KoHkpeTHoro tuna POC) npu
YCNOBUW, YTO OCHOBHblIE TEXHMYECKME XapaKTEPUCTUKM paspabaTbiBaeMblX, NPOM3BOAMMBIX U
MopepHuanpyembix P3C COOTBETCTBYKT OCHOBHbIM TEXHUYECKUM XapaKTepUCTMKaM, yKa3aHHbIM B
NPUNOXeHUn K HacTosweMy petueHuio N'KPY.

2. Bblgenutb rpaxgaHam Poccuinckon ®epepaumm M pOCCUACKUM  IOPUANYECKMM nULam
nonocskl paguodactot 403-410 Mlu, 417-422 MI'y n 433-447 My ona npuMeHeHUs Ha TeppuTopumn
Poccuiickon ®epepauumn POC UKCMpOBaHHON U NOABWKHON PaguoCBA3Y rPaXKgaHCKOro HasHayeHus.

3. Wcnonb3oBaHne BblgeneHHbIX Hactosawmm peweHnem KPY nonoc paguovactoTr and
npuMmeHeHns POC UKCMPOBaHHOW M MNOABMXHOW pPafMOCBA3N TPaKOAHCKOr0 Has3Ha4YeHUs OOMKHO
ocylecTBnaTbCA 6e3 odopMneHuns oTaenbHbIxX pewweHnin TKPY ansi kaxxgoro KOHKpPeTHOro nonb3oBaTtens
P3C npwu BbINONHEHWUY CneayoLmMX YCIOBUIA:

- COOTBETCTBUSI TEXHUYECKUX XapPaKTEPUCTUK MCMoSib3yeMbiX P3C OCHOBHBIM TEXHUYECKUM
XapaKkTepucTukam, ykasaHHbIM B NMPUIIOKEHUM K HACTOSILLEMY PELLEHMIO;
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- npumeHeHua P3C, ucnone3yowmx nonockl paguodactotr 403-410 My n 417-422 My,
TOMbBKO 3a Npefenamu 30Hbl pagnycom 350 kKM oT ueHTpa r. Mocksbl;

- npu npumeHeHnn POC aormkHbl ObiTb UCKITHOYEHbI U3NyYeHnst OT nepegatynkoB aTux POC B
nonoce 4vactot 406-406,1 MIu;

- npu oakcnnyatauum P3C pomkHa 6biTb obecnedyeHa 3awmTta OT MOMEX CPeAcTB
paguoacTpoHoMU4eckor cnyx6bl B nonoce yactoT 406,1-410 M Mu;

- MOSly4YeHUs1 B YCTAHOBJIEHHOM MNopsiake paspelleHns PepepanbHOro areHTCTBa CBSA3M Ha
MCMNONb30BaHME pPagMoYacToT UMM PagnodYacTOTHbLIX KaHanoB Ha OCHOBAHWWM 3aKITHOYMEHUS1 3KCNepTusbl
pagno4acToTHON Cnybbl O BO3MOXHOCTU UCMONb30BaHus 3assnsembix POC;

- pernctpaumm ykasaHHbix POC yctaHoBneHHbIM B Poccuiickon depepaumm nopsaakoMm.

4. BB03 uM3-3a rpaHuubl Ha Tepputopuio Poccuiickon ®epepauum KOHKpeTHbIX Tunos PIOC
OOIMKEH OCYLLECTBNATLCA B YCTAHOBIEHHOM MOpPSiAKeE.

5. Cpok genctust HacToswero pewwenus F'KPY go 01.12.2016.

MPOTOKOJIbHAA 3AMUCH:

Mopyuntb ®epepanbHon cnyxbe No rmapomMeTeoposIorMn 1 MOHUTOPUHIY OKpYXatoLlen cpeqpl
coBMecTHO ¢ PepepanbHblM KOCMUYECKUM areHTcTBoM, PedepanbHon cnyxbor oxpaHbl Poccuickon
®egepaumn 1 OpyrumMn 3amHTEpPECOBaHHbIMU dedepanbHbIMU OpraHaMmy UCMONHUTENbLHOW BMactTn U
opraHu3aumaMu paspabotaTb TpeboBaHUA K TexHudeckum xapakrepuctmkam POC dukcmpoBaHHON K
CyXOMyTHOW NOABWXHOW pagnocBsa3n Ans obecneyveHms yCrnoBui nX COBMECTHOrO ncnonb3oBaHusa ¢ PAC
METEOPOJSIONMYECKON CMYTHUKOBOW CryxObl, paboTatowmmmn B nonoce pagumodactotr 401-403 M.
PesynbTatbl paboT 1 cornacoBaHHble NPeAnoXeHUs No AaHHOMY BOMPOCY NpeAcTaBuTb B | kBapTane
2007 roga B 'KPY ans paccMoTpeHus 1 NPUHATUS COOTBETCTBYHOLLENO peLLeHNs.

NMPABUTENIbCTBO POCCUUCKOW ®EOQEPALIUN
NMOCTAHOBIJIEHUE
oT 12 okTsA6pA 2004 r. N 539
O NOPAOKE PETMCTPALUN PAOUOINEKTPOHHbIX

CPE[CTB U BbICOKOYACTOTHbIX YCTPOUCTB

B cootBeTcTBUM cO cTaTben 22 PepepanbHoro 3akoHa "O ceasun” lNpaButenbcTtBo Poccuiickon
depepaumm NOCTaHOBMSAET:

1. YTBEpANUTL Npunaraemsile:
MpaBuna pernctpaunm pagnoaneKkTPOHHbIX CPEACTB U BbICOKOYACTOTHbIX YCTPOWCTB;

nepeyeHb PaIMO3NEKTPOHHbLIX  CPEACTB W BbICOKOYACTOTHbIX  YCTPOMCTB,  Moanexalimx
perucTpaumm.
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2. YCTaHOBUTb, YTO:

pa3peleHna Ha aKkcnnyatauutio pagnoasieKTPOHHbIX CpeacTB U BbICOKOYACTOTHbIX yCTpOVICTB, Ha
ncnoyib3oBaHMe pagno4acTtoT UM pagno4v4acTOTHbLIX KaHanoB ONA CyOOBbIX paD,VIOCTaHU,VIVI (ﬂVILleH3VIVI
CyaoBbIX pa,ELVIOCTaHLlI/IVI), KOTOpble BblgaHbl B YCTaHOBJIEHHOM nopdaaKke OO0 BCTynfieHuAa B cuny
HacTosiwero NoctaHoBNeHus, 4eNCTBUTENbHbI 40 OKOHYaHMUS YKa3aHHOro B HUX CpoOkKa;

pPaavoarekTPOHHbIE CpeacTBa M BbICOKOYACTOTHbIE YCTPOWCTBA FOCYAApPCTBEHHbLIX OPraHoB U
opraHusauui, Mcrnonb3yemble ONs HYXXA rocyaapCTBEHHOrO yrpaBfeHusl, BKIOYas Npe3vaeHTCKY U
NpaBUTENbCTBEHHYIO CBA3b, ANA HyX4 0B6OpOHbI CTpaHbl, 6e3onacHOCTM rocygapctea n obecnevyeHus
npaesonopsigka, MnpucBOeHne (HasHayeHue) paamoyvacToT (pPagModacTOTHbIX —KaHamoB)  KOTOPbIM
ocyulectBnatoT MuHuctepctBo obopoHbl Poccurickon depepaumm n depepanbHas cnyxba oxpaHbl
Poccuiickon ®epepaunn, nognexat perncrpaumm B degepanbHon cnyxbe 6esonacHocTn Poccumnckon
degepaumn.

3. MNpun3HaTb yTpaTMBLUUMK CURY:

nyHKT 5 MNMoctaHoeneHus MpasutenbctBa Poccuiickon ®egepaunm ot 15 axBaps 1993 r. N 30 "O6
YNOPSIAOYEHUN  UCMONBb30BAHUSA  PAOMOINEKTPOHHBIX CPEACTB  (BbICOKOYACTOTHBIX YCTPOMCTB) Ha
Tepputopun Poccunckon depepaummn” (CobpaHne aktoB [pesmgeHTta n [NpaButenbctBa Poccuickom
depepaumm, 1993, N 3, cT. 179);

nyHKT "r" MNMoctaHoBneHus lNpaButensctBa Poccuickon ®egepaumm ot 31 mnonsa 1998 r. N 868 "O
BHeceHun uameHeHun B MNoctaHosnenue MNpasutensctBa Poccuinckon ®epepaumm ot 15 aHsapsa 1993 r.
N 30 "O6 ynopsigoyeHnr Mcnonb3oBaHUS Paguo3NeKTPOHHbIX CPeAcTB (BbICOKOYACTOTHBIX YCTPOMCTB) Ha
Tepputopun Poccunckon depepaumn” (CobpaHue 3akoHoaaTtensctBa Poccuiickon ®epepauun, 1998, N
32, cT. 3912);

nyHKT 2 MNocTtaHoeneHus MNpaButensctBa Poccunckon ®enepauum ot 2 mapta 2000 r. N 180 "O6
yTBEPXOEHUN HOpM obecrnedeHnst 60eBbIM PYYHbIM CTPENKOBbLIM M MHbIM Opyxuem, 6oenpunacamu u
natpoHaMmu K HeMy, cneyunanbHbIMUM CPeACTBaMU, a TakKe CpeacTBaMU paguocBA3n Cnyxbbl cynebHbIX
npuctaBoB MwuHuctepctBa toctuumm  Poccuiickon  ®epgepauun” (CobpaHve 3akoHoAaTenbCcTBa
Poccuiickon ®epepaumm, 2000, N 11, cT. 1179) B yacTu BHECEHUSI UBMEHEHUS B NYHKT 5 NocTaHoBneHns
MpasuTensctea Poccuiickon ®enepauum ot 15 auaps 1993 r. N 30 "O6 ynopsagovyeHny UCnonb3oBaHUS
paguoanekTPOHHbIX CPeAcTB (BbICOKOYACTOTHBLIX YCTPONCTB) Ha TeppuTopun Poccuiickon ®epepauun”;

noanyHKT "r" nyHkta 4 T[lonoxeHuss O rocygapCTBEHHOW pagmMoyvyacToTHOM  cnyxbe npu
MuHucTtepctBe Poccuiickonn ®Pepepaumm no cBs3M U uHoOpMaTM3auMM U NOANYHKT "O" nyHkTa 1
n3MeHeHun, Kotopble BHocATcA B [loctaHoBneHuss [MpaButensctBa Poccuiickon ®egepauuy no
BOMpOCaM, KacalwLlMMCa rOCYAapCTBEHHOrO  PErynMpoBaHUsS  UCMONMb30BaHUA  pagaMo4vacTtoT w
pagnoanekTPOHHbIX CPeacTB (BbICOKOYACTOTHBLIX YCTPOMCTB) rPaXaaHCKOro NpuMeHeHUs!, yTBEPKAEHHbIX
MoctaHoBneHuem [paButensctBa Poccuickon depepaumm ot 25 pekabpss 2000 r. N 1002 "O
rocygapCTBEHHOM paguo4vacTtoTHoOM cnyxbe npu MuHuctepctBe Poccuiickon ®epepauumm no cBs3W U
nHdopmaTtmsaumn" (CobpaHue 3akoHogatensctBa Poccunckon ®epepaumm, 2001, N 1, ct. 132);

absay, TpeTunm nyHKTa 3 M3MEHEHUN, KoTopble BHOCATCA B [locTtaHoBneHusi [NpaBuTenbcTBa
Poccuiickon ®enepaunn, yteepxaeHHole MNMoctaHosneHuem lMpaButenscrea Poccuiickon ®epepaumm ot
6 deBpansa 2004 r. N 51 "O6 uameHeHUN 1 NPU3HAHWUN YTPATUBLUMMW CUIY HEKOTOPbIX NOCTAHOBMEHWN
MpaeutenbctBa Poccuiickon ®Pepepauum B CBA3M C  COBEPLUEHCTBOBAHWEM TOCYOAPCTBEHHOIO
ynpasnenus B Poccuiickon ®eaepaummn” (CobpaHne 3akoHoaatensctBa Poccuiickon ®epepaunun, 2004,
N 8, cT. 663).
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lNpencenatens NpaBuTenscTBa
Poccuinckon ®enepaunm

M.®PAIKOB

NMPABUNA
PETMCTPALUUN PAONOIJIEKTPOHHbLIX CPEACTB
U BbICOKOYACTOTHbIX YCTPOUCTB

1. Hactosiwume [lNpaBuna ycrtaHaBnuBalT MOPSAOK perucTpauvMm pagvoaNeKTPOHHbIX CPEeACTB U
BbICOKOYACTOTHBIX YCTPOWCTB rPa)kAaHCKOro Ha3HayeHusl, Ucrnonb3yembix Ha Tepputopun Poccuiickon
depepaumm n TeppUTOpUNAX, HAXOAALMXCS nog opucamkumnen Poccuinckon ®epepauun.

(B pea. NoctaHoBnenus MNpasutensctea PP ot 27.11.2014 N 1252)
(cm. TekcT B NpeablayLLen pegakumnm)

2. MNop BragenbLemM paanvosneKTPOHHBLIX CPeACTB U BbICOKOYACTOTHbLIX YCTPOWCTB MOHMMaeTcs
nnuo, y KOTOPOro 3TV CpeacTBa UMM YCTPONCTBA HaxoOATCs B COGCTBEHHOCTU, HA NpaBe XO03ANCTBEHHOMO
BEAEHUS WM Ha NpaBe OnepaTMBHOro ynpaBreHus nubo Ha WHOM 3aKOHHOM OCHOBaHWWM (apeHaa,
0e3Bo3me3gHoe Nonb30BaHWe).

Mog nonb3oBatenem paanoanekTpoHHOro cpeactea MOHUMMaeTCcA JMUOo, Uucnonb3dykuiee 3TO
cpencTtBo COBMECTHO C BriagesbuemM Ha OCHOBaHMKM Oorosopa.

(ab3au BBeaeH MNMoctaHoBneHnem MNpaButensctea PP ot 27.11.2014 N 1252)

3. Peructpauust pagnoanekTpoHHbIX CPEACTB M BbICOKOYACTOTHBIX YCTPOWCTB OCYLLECTBNSAETCS
dPepepanbHoOi cnyxbol no Hagsopy B cdepe CBA3N, MH(POPMALUOHHBIX TEXHONOTMA U MaCcCOBbIX
KOMMYHVKaLWA B LENSX y4eTa NCTOYHMKOB 3NIEKTPOMArHUTHOIO M3nydeHus, BNMaLWmX Ha obecneveHune
Haanexallero UCrnosb30BaHNst paanoyacToT (PaguoYacTOTHBIX KaHaroB).

(8 pea. lMoctaHoBnenwn [lpasutensctBa P® ot 25.07.2007 N 476, ot 13.10.2008 N 761, ot
13.10.2011 N 837)

(cMm. TekcT B npegpiayLien pegakumm)

4. PerucTpauuv noanexaTt paguoSNeKTPOHHbIE CpeacTBa W BbICOKOYACTOTHbIE YCTPOMCTBA,
npeaycMoTpeHHbIe NepeYHeM, yTBepxaaemMbiM MpaButensctBom Poccuiickoit egepaumu.

MuHUCTEPCTBO CBA3M N MacCOBbIX KOMMYHUKauun Poccuiickon efepaumm He pexe ogHOro pasa B
rog BHOCUT B YCTaHOBIiEeHHOM nopsinke B [NpaButenbctBo Poccuiickon ®epepaumm cornacoBaHHble C
MwuHucTtepcTBoM 060poHbI Poccuiickon ®epepauunmn, GegepansHon cnyxbon 6esonacHoctn Poccuiickon
Pepepaummn n PepepansHoi cnyxbon oxpaHbl Poccuiickon ®Pepepaumn NpeanoXeHWss 0 BHECEHMU
N3MEHEHN B NPUNOXEHNE K MEPEYHI0 PaAMO3NEKTPOHHBIX CPEACTB UM BbICOKOYACTOTHBIX YCTPOWCTB,
noanexalimx perncrpauun, yTBepXaeHHoOMy nocrtaHoBneHuem lNpaeutensctea Poccuiickon ®epepavmm
oT 12 oktabps 2004 r. N 539.

(ab3au BBeaeH NoctaHoBneHnem lMpasutensctea P® ot 19.03.2013 N 237)
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5. Hactoswue lNpaBuna He pacnpoCTpaHAKTCA Ha perncTpauunio pagmo3aneKkTPOHHbIX CpeacTs U
BbICOKOYACTOTHBIX YCTPOWCTB FOCYAapPCTBEHHbIX OPraHOB W OpraHM3auui, WCMONb3yeMbIX AN HyX4
rocyaapCTBEHHOrO yrpaBfieHus, BKMOYasi NPe3nAEHTCKYID U NPaBUTENbCTBEHHYIO CBSA3b, AN HYX[
060poHbI  CTpaHbl, 6esonacHocTM rocygapctBa M obecneyeHuss npaBonopsigka, MNpUCBOEHME
(HasHayeHne) pagmoyvacToT (PaAMoyvacTOTHBLIX KaHaroB) KOTOPbIM OCyLecTBRsoT MuHucCTepcTBO
obopoHbl Poccunckon ®epepaunm n degepanvHas cnyxba oxpaHbl Poccuinckon ®egepaunm, a Takke Ha
peructpaumio CygoBbIX pPagMOCTaHUMIA, WUCMOMb3yeMbIX Ha MOPCKMX Cydax, cygax BHYTPEHHEro
nnaBaHusl, cyaax CMEeLUaHHOro (peka - Mope) nnaBaHud, 1 GOPTOBbLIX PaguoOCTaHLUUNA, UCMOMNb3yeMbIX Ha
BO3AYLUHbIX Cyaax.

(B pea. MoctaHoeneHus Mpasutensctea P® ot 17.03.2010 N 160)
(CcM. TeKCT B npeaplayLLei peaakumnm)
6. MMHUCTEpPCTBO CBSA3M M MAacCOoBbIX KOMMYHUKaumi Poccuinckon degepauumn yctaHaBnvMBaeT:
(B pea. NoctaHoBnenus MNpaeutensctea PP ot 13.10.2008 N 761)
(CcM. TekCT B npeapblayLLei pefakumnm)

a) nepeyveHb TEXHUYECKMX XapaKTEPUCTUK U NapamMeTpPOB U3MyYeHUs paavo3NeKTPOHHbIX CPeacTB
N BbICOKOYACTOTHBIX YCTPOWCTB, CBEAEHWNS O KOTOPLIX MpuraratoTcs K 3asiBNEHU0 O perucTpaumm aTmx
CPeACTB U YCTPOWCTB;

©) dhopmbl CBMAOETENBCTB O perucTpaumMm paguodnekTpoHHbIX CPeacTB U BbICOKOYACTOTHbLIX
YCTPOWCTB;

B) popmbl cBMaeTenscTB 06 06paszoBaHUM NO3bIBHLIX CUTHArMOB.
(B pea. NoctaHoBneHun MNpasutensctea P® ot 25.07.2007 N 476, ot 13.10.2011 N 837)
(cm. TekcT B NpeabiayLuen pegakumm)

7. Pernctpaumsa pagnoaneKkTpoHHbIX CPEACTB M BbICOKOYACTOTHBIX YCTPOMCTB OCYLLEeCTBAsSeTC no
3asABreHN0 Bnagenbua paguo3aneKTPOHHbIX CPeAcTB U (UNKU) BbICOKOYACTOTHBIX YCTPOWCTB  MIK
nonb3oBaTens paguMo3NEeKTPOHHOIO CpeAacTBa (Janee - 3asBuTenb), NnogaBaeMoMy Ha OGymaxHOM
HocuTene unuM B QOPME 3NEKTPOHHOro AOKYMEHTa, NOAMWCAHHOrO YCUITEHHOW KBanuguumupoBaHHOWM
3NEKTPOHHON NOAMNUCHLI0, C UCNOoNb3oBaHWeM deaeparnbHOW rocyaAapCTBEHHON MHAOPMaLNOHHOM
cuctembl "EQWHBING nopTan rocygapCTBEHHbIX M MyHMUMNanbHbIX ycnyr (dyHKuMn)", oduumnanbHOro
canTta TeppuTopuansHoro opraHa ®egepanbHon cnyxbbl No Haa3opy B cdepe CBA3M, MHAOPMALIMOHHbIX
TEXHOMOIMMN W MacCOBbIX KOMMYHWKaUWUA, Ha TeppuTopuM [OEATeNbHOCTW KOTOPOro nnaHupyeTtcs
MCMNOMb30BaHNe PaaMO3NEKTPOHHBIX CPeACTB U BbICOKOYACTOTHLIX YCTPOWCTB, B WMH(OPMALMOHHO-
TeNnekoMMYyHUKaLMOHHON ceTu "WHTepHeT" (Npyv Hannumm TEeXHUYECKOW BO3MOXHOCTU) WU MHbIM
cnocobom B COOTBETCTBMM C 3akoHogaTenbcTBOM Poccunckon degepaumn, nogTeepxaarowmm dakt
HanpaBneHus 3asBrieHNs.

(B pea. MoctaHoeneHun MNMpaeutensctea P® ot 15.08.2014 N 816, o1 27.11.2014 N 1252)
(cMm. TekcT B npegpiayLlen pegakumm)

3aaBneHne o perucTpauum WUnuM nepeperncTpaumm aboHEHTCKOW 3eMHOW CTaHUUM CMyTHUKOBOM
cBsA3K, paboTarowen Yepe3 UCKYCCTBEHHble CNyTHMKM 3eMnu no TexHomnorun VSAT (manee - ctaHuums
cnyTHuMkoBou cBsdn VSAT), Ha OCHOBaHWM MUCbLMEHHOrO cornacus Bnagenbla CTaHuuMu ChyTHUKOBOW
cBa3n VSAT MoxeT ObiTb NogaHO onepaTtopoM CBS3W, B CETU CBSA3M KOTOPOro paboTaeT 3Ta CTaHuust
cnyTHMKOBOM cBsA3n VSAT.

DelGeo


http://www.consultant.ru/document/cons_doc_LAW_98660/7d481e8884f663a40c57a6a959d2f9203a42c6f7/#dst100014
http://www.consultant.ru/document/cons_doc_LAW_80827/5758bfb7a57bd0de889ef264fe6ebece5632b439/#dst100015
http://www.consultant.ru/document/cons_doc_LAW_176451/67f455c19f1215da93a4b563b16d2e4e70216c58/#dst100022
http://www.consultant.ru/document/cons_doc_LAW_51426/eb9e0ac4cb71a168b74ada72cbff4bc7be90bc95/#dst100012
http://www.consultant.ru/document/cons_doc_LAW_120641/4ddedbacadc625383a44c41578328643f9f78eca/#dst100011
http://www.consultant.ru/document/cons_doc_LAW_167613/cc8330e100216ceb56389508aef7064047819b6c/#dst100018
http://www.consultant.ru/document/cons_doc_LAW_171644/054bad3e1d88d47f1bcdc643fdd7139836bfcd3f/#dst100012

(ab3au BBeaeH NoctaHoBneHnnem MpaButenbctea PP ot 26.12.2015 N 1447)

8. 3agBneHve o peructpaumMm paguMo3MEKTPOHHbIX CPEACTB W BbICOKOYACTOTHbIX YCTPOWCTB
nogaetca B TeppuTopuanbHbii opraH degepanbHoW cnyxObl MO Haas3opy B cdepe CBA3MN,
WH(OPMALIMOHHBLIX TEXHOMOMMN M MACCOBbIX KOMMYHUKALWA, HA TEPPUTOPUN OEATENbHOCTU KOTOPOro
NNaHMpyeTcs MCNOMb30BaHME pPafUO3ANEKTPOHHbIX CPEACTB UM BbICOKOYACTOTHbLIX YCTPOWCTB, C
yKasaHueMm:

a) HanmeHoBaHuA, I/I,EI,eHTVId)I/IKaLI,VIOHHOFO HOMepa Hanoronnartesnblinka, MecTa HaxXoXOeHUAa wu
NOYTOBOro agpeca ropnan4yeckoro nmua - ana ropngn4eckoro numua,

0) damunuu, MMeHu, oTyecTBa, WOEHTUMOMKALMOHHOrO HOMepa HasoronnaTenblimka (npu ero
HanuumMM), MecTa XWUTeNnbCTBa, [AaHHbIX [OOKYMEHTa, YOOCTOBEPALEro JMUYHOCTb rpaxaaHuHa
Poccuinckon depepauun, - NS WHOMBUAYANbHbIX MNpegnpuHuMatenen m  U3NYecKux nuu, He
ABNAOLWMXCA MHANBMAYANbHLIMU NPeanpuHMMaTensMu;

B) MMeHu, damunuu, rpaxgaHctea (B cnyvae ero Hanuuus), mMecta perucrpaumu, AaHHbIX
AOKYMEHTa, YAOCTOBEPSOLLErO MMYHOCTb, - OIS MHOCTPAaHHbIX rpaxaaH n nuy 6es rpaxgaHcTsa;

F) TMna, HaunMmeHOBaHMA W HOMEepa pPEerncTpupyemMoro pagunoarieKTpOHHOIo cpeacrtBa wu
BbICOKOYaCTOTHOIoO yCTpOIZCTBa;

[) HoMepa ¥ AaTbl paspeLleHust Ha UCNOMb30BaHWe PagmModacToT (PaaMoyYacTOTHBIX KaHanoB) Ans
PagnoSNEKTPOHHBIX CPEACTB, BblOAHHbIX Ha WMS 3asiBATENs (B Cly4ae, €Cniv HanuyuMe TaKoro
paspeLleHns NpeaycMOTPeHO 3akoHoaaTenbcTBoM Poccuiickoin denepaunn);

(nn. 0 BBefeH NocTtaHosneHnem NpaBuTtenscTea PO oT 22.12.2011 N 1100, B
pea. NoctaHoBneHus MNpasutensctea PP ot 27.11.2014 N 1252)

(cm. TekcT B NpeabiayLuen pegakumm)

e) HOMEpa W Aatbl CBUAOETENbCTBA o0 O6pa30BaHMM NO3bIBHOIO CuUrHana (B cny4vae, ecnu
06pasoBaHMe NO3bIBHOIO CuUrHarna npengyCMoTpeHO 3akoHOo4aTesNIbCTBOM Poccuiickon dJe/J,epau,MM).

(nn. "e" BBegeH MNoctaHoBneHnem lMpasutensctea P® ot 22.12.2011 N 1100)
(n. 8 B pea. NoctaHoBneHus MNpasutensctea PO o1 13.10.2011 N 837)
(cMm. TekcT B npebiayLlen pegakumm)

9. B cnyyae ecnum B COOTBETCTBUM C pPELLUEHVEM O BbIAENEHUM MOJIOCHI pagmoyacToT u (Mnw)
paspelleHNs MU Ha WCMNOSb30BaHMe PaanodacToT UM PagMoyvacTOTHBLIX KaHanoB pagvo3neKkTPoOHHOoe
cpeactBo M (MnM) BbLICOKOYACTOTHOE YCTPOWCTBO MNMaHMpyeTCs WCMONb30BaTb Ha TeppuTopum
Heckonbkmx  cybbektoB  Poccuiickon  Pepepaumu, 3asBneHve  HeobxogMMo  nogaBatb B
TeppuTopmanbHbin opraH ®egepanbHon cnyxkbbl MO Hag3opy B cdepe CBA3N, UHEHOPMALMOHHBLIX
TEXHOMOrMM 1 MaccoBbIX KOMMYHUKaLIMIA NO MECTY perucTpaLmm 3assuTens.

(n. 9 B pea. NoctaHoBneHus MNpasutensctea PP o1 27.11.2014 N 1252)
(cMm. TekcT B npegpiayLlen pegakumm)
10. K 3asBneHuio npunararTcs:
a) ytpatun cuny. - lNMocraHoeneHue lMNMpaeutenscrea P® ot 22.12.2011 N 1100;

(cMm. TekcT B npegplayLlen pegakumm)
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©) ytpatun cuny. - NoctaHoBneHue lNpaBuTtenbctea PO ot 13.10.2011 N 837;
(cm. TekcT B NpeablayLien pegakumm)

B) yTpatun cuny. - NoctaHosneHue MNpasuTtensctea PP ot 22.12.2011 N 1100;
(cm. TekcT B NpeablayLien pegakumm)

r) cBedeHWs O TEXHUYECKMX XapaKTepucTukax W napameTpax W3NyyYeHust perucTpupyembix
PaanoaNEKTPOHHBIX CPEACTB U (MNN) BbICOKOYACTOTHBIX YCTPOWCTB;

(nn. "r" B peg. MNMoctaHoeneHus Mpasutensctea PP ot 25.07.2007 N 476)
(cm. TexkcT B NpeabiayLlen pegakumm)

[A) Konusi goroBopa onepatopa CBA3W C abOHEHTOM, MoJSib30BaTeNbckoe (OKOHEYHOE)
obopynoBaHue KoToporo paboTaeT B CeTM CBsi3W onepatopa - Bragernbla paspelleHus Ha
ucrnonb3oBaHMe paaModacToT WM PagmMoyvacTOTHbIX KaHanos, - B Cnydae, €cnv  peructpauus
Monb30BaTeNbCKOro (OKOHEYHOro) 06OpyAOBaHMS OCYLLUECTBIISIETCA Ha OCHOBAHUM paspelleHusl Ha
MCnonb3oBaHWe pagnoYacToT UMM PpaanovacToTHbIX KaHamnoB, BblAaHHOMO Briafdernbly CeTu CBA3K;

(nn. "g" BBeaeH lNoctaHoBneHunem MNpaBuTtensctea PP o1 13.10.2011 N 837)

e) KOnua AoroBopa wMexay BhagenbuemM paanolriekKTPOoHHbIX CpeactB UM nonb3oBaTternemM
Pagno3NIEKTPOHHOIO cpeactea - B Cliydae, €eclii npepgnofiaraetcaA COBMECTHOE Uucnosib3oBaHue
Paano3NIEKTPOHHOIO CpeacTBa;

(nn. "e" BBegeH MNoctaHoBneHnem lMpasutensctea P® ot 27.11.2014 N 1252)

X) NMMCbMEHHOEe cornacve Bnagenbla CTaHuuu cnyTHUKoBoW cBsA3uM VSAT, paboTtawowen B cetu
CBSI3U onepaTopa CBA3W, Ha nofadvy 3asiBfeHns o peructpalmm 3Ton CTaHumMm cnyTHUKoBon cBasn VSAT
onepaTtopoM CBA3Y;

(nn. "x" BBegeH lNoctaHoBneHunem lMpasutensctea P® ot 26.12.2015 N 1447)

3) KOMus 4OroBopa onepartopa CBA3U C MMEKLMM pas3peLleHne Ha UCMOoNb30BaHUE pagumovacTtoT
WM PagMoyvacTOTHbIX KaHaroB BrafenbLeM LUEeHTpanbHOW 3eMHOW CTaHuuW, YNpaBrfsiowen CceTbio
CMYTHMKOBOW CBSA3W, M KOMUS OOroBopa ornepaTtopa CBA3W C BrnajenbLeM CTaHLMWM CMYTHUKOBOW CBS3W
VSAT, paboTatoLen B ceTu CBA3M onepartopa CBsi3u, - B Criyyae, eCnu OCYLLECTBIISIETCS perncrpaums
UK NepeperncTpanmsa cTaHummn cnyTHukoBow cBssn VSAT, paboTatowen B Ku- n (unn) Ka-grmanasoHe.

(nn. "3" BBeaeH MNoctaHoBneHnem lMpasutensctea P® ot 26.12.2015 N 1447)

10(1). JokymeHTbI U MHpOpMaUUs, KOTOpble HEOOXOAMMbI ANst MPUHSATUS PELLEHUS O perncTpaunm
pPaanosNeKTPOHHbLIX CPEACTB UM BbICOKOYACTOTHBLIX YCTPOWCTB M KOTOPble HAXOOSATCS B pacrnopsiXeHuu
OpraHoB, NPeAoCTaBNALWUX rOCY4apCTBEHHbIE YCryri, nMbo NoABEeAOMCTBEHHbIX FOCYAapCTBEHHbIM
opraHam opraHusauui, y4acTBYIOLLMX B MPedoCTaBlieHUN rocyaapCTBEHHbIX YCIyr, B COOTBETCTBUM C
HOpMaTUBHbLIMW MpPaBoOBbIMW akTamu Poccunckon depepaumu, 3anpallvBatoTCs Yy COOTBETCTBYHOLUMX
opraHoB (opraHu3auuin) TepputopuanbHbiMu opraHamu PepepanbHon cnyxObl Mo Hag3opy B cdepe
CBSA3W, WHAPOPMALMOHHBLIX TEXHOMOMMA W MacCoBbIX KOMMYHUKaUMW MOCpPeacTBOM HanpasfeHus
MEeXBELOMCTBEHHOIO 3anpoca 4Yepe3 CUCTEMY MEXBEJOMCTBEHHOIO 3f1EKTPOHHOIO B3anMOOENCTBUS.

(n. 10(1) BBegeH MNoctaHoBneHnem MNpasutensctea P® o1 22.12.2011 N 1100)
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11. TepputopmaneHbin opraH ®epepanbHon cnyxbbl N0 Hagsopy B cdepe C€BA3W,
WHPOPMALIMOHHBLIX TEXHOMOMN M MAacCOBbLIX KOMMYHMKaUuin He no3gHee 10 paboumx OHEW ¢ MOMeEHTa
nonyyeHns 3asiBfieHns:

(8 pen. MocrtaHoenenun [MpasutenbctBa P® ot 25.07.2007 N 476, ot 13.10.2008 N 761, ot
13.10.2011 N 837)

(cm. TekcT B NpeablayLien pegakumm)

a) paccmaTtpuBaeT npeacTaBrieHHble 3asiBUTENEM [OOKYMEHTbl WM NPUHUMaeT peLleHne o
perncTpaumm pagnoanekTpoHHbIX CPeacTB U (Mnn) BbICOKOYACTOTHLIX YCTPOMCTB uMnv 06 oTkase B uX
permcrpauuu;

(nn. "a" B pea. NoctaHoBneHus MNpasuTtensctea PP ot 27.11.2014 N 1252)
(cm. TekcT B MpeablayLLen pegakumnm)

6) BHOCUT B YCTaHOBIIEHHOM MOpsiAKE CBEAEHWS O 3aperMcTpUMpOBaHHbIX PaLUO3MEKTPOHHbIX
CpefcTBax M BbICOKOYACTOTHbIX YCTPOMCTBAax B 6a3y AaHHbIX;

B) BblAaeT 3adABUTENTIIO CBMAETESIbCTBO O perncrtpaunm niam MOTMBMpPOBAHHOE yBeaoMIleHue 00
OTKase B Takow perncrtpauunn.

11(1). CBugeTenbLCTBO O perncrTpauum unu MOTMBUPOBAHHOE yBedoMreHue o6 oTkase B TaKou
peructpaumm MoxeT OblTb CO34aHO B (DOpPME SMEeKTPOHHOro AOKYMEHTa, MOAMNWCAHHOIO YCUIEHHOM
KBanMuLUMpPOBaHHON 3MIEKTPOHHOW MOAMWCHLIO, W HanpaBneHo Mo BbIOOpPY 3asBWTENs, ykasaHHOMY B
3asBneHuu, ¢ UCnornb3oBaHueM defepansHOn rocygapcteeHHON MHAOPMaLMOHHOW cucTembl "EauHbIN
noptan rocygapcTBeHHbIX W MyHuMUMnanbHbiX  ycnyr  (pyHKkumi)',  odumumanbHoOro cawvta
TeppuTopmanbHoro opraHa ®egepansHon cnyxbbl No Hags3opy B cdepe CBA3N, WUHEOOPMALMOHHbLIX
TEXHOMNOIMN U MacCOBbIX KOMMYHWKaLWA, KOTOPbLIA OCYLUECTBUI pPEerucTpaumio paamosnekTPOHHbLIX
CPeACTB N BbICOKOYACTOTHbLIX YCTPOWUCTB, B MHOPMALMOHHO-TENEKOMMYHUKaUMOHHON ceTn "MIHTepHeT"
(Mpn HanNMuUM TEXHWYECKOW BO3MOXHOCTM) Ha agpec 9MEeKTPOHHOW MOouYThl 3asdABUTEens WM UHbIM
cnocobom B COOTBETCTBMM C 3aKkoHodaTenbCTBOM Poccuiickon ®epepauun, nogrBepxaarownm gakt
HanpasfeHns CBMAETeNbCTBa O perncTpaumnm unu ysegomMmneHns ob otkase B Takon permcrpaumm.

(n. 11(1) BBegeH MNocTtaHoBneHueM MNpasutensctea P® ot 15.08.2014 N 816)

12. OcHoBaHMeM Onsi OTKal3a B peructpauun pagvoafeKTPOHHbIX CPEACTB U BbICOKOYACTOTHbIX
YCTPOUCTB ABNAeTCS:

a) HeCOOTBETCTBME NPEACTaBMSEMbIX OOKYMEHTOB TpPeOOBaHMSAM, YCTaHOBEHHbIM HACTOSALLMUMMU
MpaBunamu;

0) HenpeacTaBneHne JOKYMEHTOB, HEOBXOAUMbIX NS perncTpaummn paauoanekTPOHHbIX CPEACTB U
BbICOKOYACTOTHbIX YCTPOMCTB B COOTBETCTBUN C HacTosiLmmMm Mpasunamu;

B) HanuuMe B [JOKYMEHTax, MpeAcCTaBfeHHbIX 3asBUTENEM, HEOOCTOBEPHOW WM WCKaKEHHOW
MHdOopMaLnK;

r) HecoOTBETCTBME CBEOEHUN O TEXHUYECKUX XapaKTepUCTUKax W napaMeTpax WU3ny4yeHun
PagMOSNEKTPOHHBLIX CPEACTB W BbICOKOYACTOTHBIX YCTPOWCTB TpebGOBaHMSIM, YCTAHOBIEHHLIM B
paspeLleHnn Ha UCMOoNb30BaHe pagnuoyacToT MU PagnoYacToTHBIX KaHaroB;

(nn. "r" B peg. MNMoctaHoBneHus MNpasutensctea P® ot 13.10.2011 N 837)
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(cMm. TekcT B npegpiayLlen pegakumm)

D,) HEBbINOJIHEHNE 3adBUTENIEM YCIIOBUA, YCTAHOBJIEHHOIO B pa3pelleHnn Ha ucnosib3oBaHue
pagno4yacTtor wnn paanovdacTOoTHbIX KaHanoB, B 4YacTu nNpeaefnibHoro Cpoka perncrpaumm
Paaono3NIEKTPOHHOIO CcpeacTBa.

(nn. "g" BBegeH lNMocrtaHoBneHuem lMNpasutenbctea PO ot 13.10.2011 N 837)

13. Cpok AencTBuS CBUAETENbCTBA O PErUcTpauun paguoaneKTPOHHbIX CPeacTB COOTBETCTBYET
CPOKY AENCTBUS paspeLleHnst Ha UCNofb30BaHNe pPagnoyacToT (paanovacToTHBIX KaHamnoB), ecnv Takoe
paspelleHune TpebyeTcs.

CpOK OencTBms  cBuaeTenbcTBa O perncTtpaunn BbICOKOYACTOTHbIX yCTpOVICTB, a TaKxe
Paano3ANIEKTPOHHbIX CpeacTB, AJ1A KOTOPbIX HE Tpe6yeTcs=| paspelieHne Ha ncnorib3oBaHne pagmno4acrtoTt
(pa}J,I/IO‘-IaCTOTHbIX KaHaJ'IOB), coctaenseT 10 net, ecnu 3asiBUTENEM He YKa3aH MEHbLUWNN CpPOK.

14. CBupgetenbCcTBo O perncrpaumn odopMNAeTcs OTAENbHO Ha Kakgoe pagvodrieKTpoHHOoe
CpeacTBO U (MnM) BbICOKOYACTOTHOE YCTPOMCTBO. OHO SBNSAETCA MMEHHbIM AOKYMEHTOM W faeT ero
Bnagenbly npaBo Ha WCNONb3oBaHME pPagWO3NEKTPOHHOIoO cpeacrtea u (VIJ'II/I) BbICOKO4YaCTOTHOIO
YCTPOWCTBA.

(B pea. NoctanoBnenus MNpasutensctea P® o1 25.07.2007 N 476)
(cm. TekcT B NpeabiayLuen pegakumn)

Mpy COBMECTHOM MCMOMb30BaHWN PaAMO3NEKTPOHHOIO CpeacTBa CBMOETENbCTBO O perncrpauun
pPaanoaMNeKkTPOHHOrO CPeAcTBa M BbICOKOYACTOTHOIO YCTPONCTBa OhopMnSeTCs OTAEeNbHO ANSA KaXKgoro
3asBUTENs C Y4YEeTOM CBeOEHUM O TEeXHUYECKMX XapakTepucTukax W napameTpax W3nydeHus
perucTpupyemoro pagmoanekTpoOHHOro CpeacTBa, yka3aHHbIX 3asiBUTENEM B COOTBETCTBUM C NOAMYHKTOM
"r" nyHkta 10 HacTosawwmx Mpaswun.

(ab3au BBegeH lNMoctaHoBneHnem MNpasutensctea PP o1 27.11.2014 N 1252)

B cnyyae nopun unu yTpaTbl CBMAETENbCTBA O perncrpaumn pagvosneKkTPOHHOro cpeacTsa U
BbICOKOYACTOTHOrO YCTPOMCTBA TeppuTopuanbHbin opraH PepnepansHoi cnyxObl N0 Hag3opy B cdepe
CBSA3U, NHHPOPMALIMOHHBIX TEXHONOMMA U MacCOBbIX KOMMYHUKALMA, KOTOPbIA OCYLLLECTBUIT perncTpawuto
pPagVoaneKkTPOHHbIX CPeAcTB M (UNKM)  BbICOKOYACTOTHBIX YCTPOWCTB, Ha OCHOBAHWM 3asiBMIEHUS
BnagenbLa paguoanekTPOHHbIX CPeacTB U (MNKU) BbICOKOYACTOTHLIX YCTPOWCTB WM MOfb3oBaTensi
paanoanekTPOHHOrO CpeAcTBa BblgaeT AyonukaT cBuAeTenbCTBa Ha OyMaxHoOM HocuTene unm B hopme
3NEKTPOHHOro AOKYMEHTa, MOANUCAHHOMO YCUMEHHON KBanMULUPOBaHHON 3NEKTPOHHOW NOAMUCHIO.

(B pea. MoctaHoBneHus Mpasutensctea P® ot 27.11.2014 N 1252)
(cMm. TekcT B npepiayLlen peagakumm)

3anBneHne B )OpMe 3MEKTPOHHOIO AOKYMEHTa HanpaBnsieTcs C UCMOoNb3oBaHMeEM deaeparnbHon
rocyapCTBEHHON WHMOPMAaUUOHHOMW cuctemMbl "EAMHBLIN nopTan rocyaapCTBEHHbIX U MyHULUMMANbHbIX
yenyr (pyHKUmiA)", oduumanbHOro canta TepputopuanbHoro opraHa degepanbHon cnyxbbl No Haa3opy
B cdepe CBSA3M, MH(POPMALMOHHBIX TEXHOMOTMMA M MACCOBBLIX KOMMYHWKaLWA, KOTOPLIA OCYLLECTBUI
perncTpaumio pagmoanekTPOHHbIX CPeacTB U (MnM) BbICOKOYACTOTHBLIX YCTPOWCTB, B MH(POPMAaLMOHHO-
TeNnekoMMYHUKaLMOHHON ceTu "WHTepHeT" (MpyM Hannumum TeXHUYECKOW BO3MOXHOCTU) WMAU WHbIM
cnocobom B COOTBETCTBMM C 3akoHogaTenbcTBOM Poccunckon degepaumn, nogTeepxaarowmm dakt
HanpaBneHus 3asiBNeHus.
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(ab3a BBefeH NocTaHoBneHuem lNpaBuTenbcTBa Po® oT 15.08.2014 N 816, B
pegn. NMoctaHoBneHus MNMpasutensctea PP o1 27.11.2014 N 1252)

(cM. TekcT B NpeablayLlein pegakuum)

Mo BLIGOpy 3asBuUTEna AybnukaT cBuaeTenbCcTBa O perucTpaunv pagvosneKkTPOHHbIX CPpeacTs U
BbICOKOYACTOTHbIX YCTPOMCTB co3gaeTcs B hopMe SMEeKTPOHHOIO AOKYMEHTa, NOAMMCaHHOro YCUITEHHOM
KBanunuMpoBaHHON 3MEKTPOHHOW MOAMUCHIO, U HanpaBnseTcs 3asBMTEN0 CrocoboM, yKka3aHHbIM B
3asBNeHnn, C UCnonb3oBaHMeM degepansHON rocygapcTBeHHON MHAOPMAaLMOHHON cucTembl "EuHbIN
noptan  rocygapCTBEHHbIX M MyHMUMNanbHbIX  ycnyr  (pyHKUuR)",  odmumanbHoro  camrta
TeppuTopmanbHoro opraHa ®epepanbHon cnyxbbl MO Haa3opy B cdepe CBA3U, MHPOPMALMOHHBIX
TEXHOMOIMIA U MacCOBbIX KOMMYHWKALUWA, KOTOPbIA OCYLLECTBUI pEerucTpaumio pagnoarieKTPOHHbIX
cpeacts U (Mnn) BbICOKOYACTOTHLIX YCTPOWCTB, B WH(POPMALMOHHO-TENEKOMMYHUKALMOHHOW CeTH
"MHTepHeT" (NpYM HanNMuum TEXHUYECKOW BO3MOXHOCTU) MMM WHbIM Ccrnocobom B COOTBETCTBMM C
3akoHofartenbcTBom Poccunckon ®enepauumn, nopTeepxpatowmmM akT HanpaeneHus pybnvkarta
CcBUOETENbCTBA.

(ab3ay BBefeH NocTaHoBneHuem NpaBuTenbcTBa Po® oT 15.08.2014 N 816, B
pea. NoctaHoBneHus MNpasutensctea PP ot 27.11.2014 N 1252)

(cm. TekcT B NpeabiayLuen pegakumm)

15. lNMepepeructpauma pagnodNekTPOHHbIX CPEACTB U BbICOKOYACTOTHLIX YCTPOWCTB MPOBOAUTCS
Ha OCHOBaHWMM 3asBneHMs Ha OymaxHOM HocuTene wunn B (OPME SMEKTPOHHOrO AOKYMEHTA,
NMOAMUCaHHOIO  YCUNEHHOW  KBannMUUMPOBAHHOW  3MEKTPOHHOW  NOAMUCLIO, NoJaBaemMoro B
TeppuTopmanbHblin opraH ®egepanbHonm cnyxbbl MO Hag3opy B cdepe CBA3N, WHEPOPMALMOHHBLIX
TEXHOMNOrMM 1 MaccoBbIX KOMMYHUKaLIIA:

(B pea. NoctaHoBnenus MNpasutensctea PP ot 15.08.2014 N 816)
(cm. TekcT B NpeabiayLuen pegakumm)
a) BnagenbLem paanoanekTPOHHbIX CPeACTB U (MNn) BbICOKOYACTOTHbLIX YCTPONCTB:

B CBA3NM C OKOHYaHMEM CpoOKa OEencTBms cBuaeTenbcTBa O pernctpaunm paanoaneKTpoHHOro
cpencTtea U BbICOKOYaCTOTHOIo yCTpOVICTBa;

Npu U3MEHEHUN CBEAEHWUI, YKa3aHHbIX B 3asiBMIEHUM O PErncTpaumn pagmoanekTpoHHbIX CPeacTB U1
BbICOKOYACTOTHbIX YCTPOWCTB M B NpUnaraemblx K HEMY JOKYMEHTaX;

6) npaBonpeemMHVWKOM Bnagenbla pagnoO3MeKTPOHHbIX CpeacTB W (MnM) BbICOKOYACTOTHbIX
YCTPOWUCTB - MpM CMeHe Briagenbla 3aperucTpupoBaHHbIX PagvO3NEKTPOHHbIX CpeacTB U (Mu)
BbICOKOYACTOTHbIX YCTPONCTB;

B) Nosib3oBaTenemM paanosneKTPOHHbIX CPEACTR:

B CBA3NM C OKOHYaHMEeM CpoKa OencTBms cBuaeTenscTea o pernctpaunm pagnoaneKTPOHHOIro
cpencTtea U BbICOKOYaCTOTHOIo yCTpOVICTBa;

npu U3MEHEHUN CBEAEHWUN, YKa3aHHbIX B 3asiBMIEHUN O PErNCTpaLIMN PafMO3NEKTPOHHbBIX CPeaCTB U1
(MnNK) BbICOKOYACTOTHbIX YCTPOWCTB M NpunaraemblX K HEMY JOKYMEHTaX.

(nn. "B" BBeaeH lNocTtaHoBneHueM Mpasutensctea PP ot 27.11.2014 N 1252)

(n. 15 B pep. NocTtaHoBneHus MNpasutensctea PO ot 13.10.2011 N 837)
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(cMm. TekcT B npegpiayLlen pegakumm)

15(1). Tepepernctpauusi PagVOSNEKTPOHHBIX CPEACTB U BbICOKOYACTOTHBIX  YCTPOWCTB
OCYLLECTBIIAAETCS B Nopsiake, YCTAHOBIIEHHOM AfS UX perMcTpauuu.

(n. 15(1) BBeaeH lNocTtaHoBneHneM lMNpaeutensctea PP ot 13.10.2011 N 837)

16. [ewncrtBue cBuMaeTenbCTBA O  perncTpauum  paguoanekTpoHHOro  cpeactsa  wnu
BbICOKOYACTOTHOIO YCTPOMCTBA NpeKpaLlaeTcs B CneayroLmnx cnyvasx:

(B pea. MoctaHoBneHus Mpasutensctea P® ot 25.07.2007 N 476)
(cMm. TekcT B npepiayLlen pegakumm)
a) CTeyeHue ykasaHHOro B CBUAETENbCTBE CPOKa AENCTBUIS;

6) npekpalleHWe [OeNCTBUS paspeLleHUsl Ha WCNOMb30BaHWE PagmvovacToT (PagvovacTOTHbLIX
KaHanos);

B) NpeAcTaBrieHVe 3asiBNeHns Bnajenbla paanoanekTPOHHbIX CPEACTB U (M) BbICOKOYACTOTHBLIX
YCTPOWCTB WM MOSb30BaTENS PaAMO3NIEKTPOHHOMO CpeacTBa O NpekpalleHn AeNCTBUS CBMOETENbCTBA
0 perncTpauuv paavoarieKTPOHHOrO CPeACTBa U BbICOKOYACTOTHOMO YCTPOWCTBA, BbIAAHHOMO Ha MMS
COOTBETCTBEHHO BrajenbLa Unu rnonb3oBaTens ykasaHHOro CpeacTBa;

(nn. "B" B pea. MNoctaHoBneHus MNpasutensctea P® ot 27.11.2014 N 1252)
(cm. TekcT B NpeabiayLuen pegakumm)

F) o6Hapy>KeH|/|e HeOOCTOBEpPHbIX AaHHbIX B OOKYyMeHTaXx, npencrtaBlideMblX 3adaBuUTenem and
perncTtpaunmn pagnoasieKTpoHHbIX CpeacTB n (VIJ'IVI) BbICOKOYaCTOTHbIX yCTpOVICTB;

(nn. "r" B pea. MNMoctaHoBneHus lNMpasutensctea P® ot 13.10.2011 N 837)
(cm. TekcT B NpeabiayLuen pegakumm)

[l) BbisSIBNIEH/E HECOOTBETCTBUSI TEXHUYECKMX XapaKTEPUCTUK, MapamMeTpOB U3MNyYeHWUn U YCroBUiA
MCMONb30BaHMWS 3aperncTpUpPoOBaHHbIX PAANO3NEKTPOHHbBIX CPEACTB M (MNU) BbICOKOYACTOTHBIX YCTPOWCTB
CBeeHUAM, NpeACcTaBMNeEHHbIM 3asiBUTENEM NPU UX perncTpaumu;

(nn. "g" BBegeH MNoctaHoBneHunem MNpasuTtensctea P® ot 13.10.2011 N 837)

€) npekpalweHue [OeWCTBUS [AOroBOPOB, YKasaHHbIX B nognyHkrax "a",
10 HacToswmx MNMpasun.

e"un"3" nyHkTa

(nn. "e" B pea. MNoctaHoBneHus MNpaButensctea P® oT 26.12.2015 N 1447)
(cMm. TekcT B npepiayLlen peagakumm)

17. CBepeHunsa o6 abOHEHTCKMX CTaHUMAX (TepMuHanax), KoTopble CoaepXaT paguonepenarowme
YCTPOWNCTBA, He TpedytoLmne pernctpaumm B COOTBETCTBMU C HacTosAwmmu MpaBnnamu, 1 nepcoHanbHble
AaHHble 00 wux Bragenbuax - aboHeHTax ceTel CBA3WM MOAnexaT YyyeTy onepaTopaMu CBs3W,
OKasblBavOLWMMN yCIyrn cB43m C UCNONb30BAHNUEM TaKMUX PaaUO3NIEKTPOHHbIX CpencTB.

18. CBegeHns O BbICOKOYACTOTHbIX YCTPOWCTBax M 06 ux Bnagenbuax, O PagvMo3NeKTPOHHbIX
cpeactBax M 06 ux Bnagenbuax M nonb3oBaTensx npegoctasnsawTca degepanbHonm cnyxbon no
Hagsopy B cdepe CBA3N, MHPOPMAUMOHHBLIX TEXHOMOMMM M MacCOBbIX KOMMYHMKaUUW © ee
TeppuTopmManbHbIMKU  OpraHamyM  UNU  onepaTtopamMu  CBSA3W, OKasblBalOLWMMW  YCNYru CBA3U  C
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UCNOMb30BaHUWEM  [aHHbIX  PaAMO3NEKTPOHHbIX  CPEeACTB M BbICOKOYACTOTHbIX  YCTPOWCTB,
rocyadapCTBEHHbIM OpraHam B COOTBETCTBMUM C MX TMOJSIHOMOYMSIMA B Cry4yasix, YCTaAHOBEHHbIX
3akoHogaTenbcTBOM Poccuickon ®epepaunn.

(n. 18 B pea. MoctaHoeneHus MNpaButensctBa PO o1 27.11.2014 N 1252)
(cm. TekcT B NpeablayLien pegakumm)

19. 3a HapylwleHve nopsidka PerucTpaunMn pagvmoasIeKTPOHHBIX CPEACTB U BbICOKOYACTOTHbIX
YCTPOWCTB, YCTaHOBMEHHOro HacToAwumu [MpaBunamu, BUHOBHbIE NULA HECYT OTBETCTBEHHOCTb B
cooTBeTcTBUU ¢ Kogekcom Poccuiickoit ®eaepaummn 06 agMUHUCTPaTUBHBIX MPaBOHAPYLLEHUSIX.

NEPEYEHDb
PAOUOINEKTPOHHbIX CPEACTB U BbICOKOYACTOTHbLIX YCTPOUCTB,
NOANEXALLUUX PETUCTPALUN

MyHKTbI NPUNOXKEHNS <*>

1. PaanoanekTpoHHble cpefncrtea 1,1(1),3,7,8,13, 14
hMKCMPOBaHHOM CMYXObI

2. PagnoanekTpoHHble cpefcrtea 14
paguoBeLlaTenbHon cryxobl

3. PaanoanekTpoHHble cpencTea 14
BO3AYLLHOW NOABWXHOMW CNy>XObI

4. PagnoanekTpoHHble cpefcrtea 14
MOPCKOW NMOABWXHOM CryX0bl

5. PaanoanekTpoHHble cpeacrtea 1,1(1),2,5,6,7,8,9, 10,11, 12, 13, 14, 15, 16, 17,18,
CYXOMYTHOW NOABWKHOW CryXObl 24, 33
6. PaguoanekTpoHHble cpeacTBa 14, 19

nobuTensCKom cnyxobl

7. PaanoanekTpoHHble cpencTea 14
CNyXkbbl CTaHOAPTHbIX YacTOT U CUrHanoB
BpeMeHU

8. PaanoanekTpoHHble cpencrea 14

BCMOMOraTesibHO Crny6bl METEOPONOrn

9. PaanoanekTpoHHble cpencTea 14
paanorioKaLMOHHOM CryxObl

10. PagumoanekTpoHHble  cpeacTBa 14
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paguoHaBUraLMOHHOW CryXGbl

11. PagnmoanekTpoHHble  cpeacTea 14
paavoBeLaTenbHONW CNYTHUKOBOMN CIYXObI

12. PaanoanekTpoHHble  cpeacTBa 14
PUKCUPOBAHHOW CMYTHUKOBOW CIybbl

13. PagnoanekTpoHHblEe  cpeacTBa 1, 14,15
CyXOnyTHOW NnoaBWKHOM CNYTHUKOBOW
CNyx0bl

14. PaanoanekTpoHHble  cpeacTBa 1,14

MOPCKOWN MOABWXHON CNYTHUKOBOW CNY>Obl

15. PagnmoanekTpoHHble  cpeactea 1, 14
BO34YLUHOM NOABUXHOM CMYTHUKOBOM
CNyx0bl

16. PagmoanekTpoHHble  cpeacTea 14

Cl'lyTHI/IKOBOI?I Cﬂy)K6bI ncenenoBaHnAa 3emMinm

17. PapgnosnekTpoHHble  cpeacTBa 14
CNy>X0bl KOCMUYECKMX NCCIEeAOBaHWUM

18. PagmoanekTpoHHble  cpeacTea 14
CMYTHWKOBOW CyX0bl paguoonpeneneHms

19. PagnoanekTpoHHblE  cpeacTsBa 14
paavoHaBUrauMOHHOW CMYTHUKOBOM CYXObl

20. PagunoanekTpoHHble  cpeacTsBa 14
CcNyX0bbl KOCMUYECKOW 3KCNNyaTaLmm

21. PapuoanekTpoHHble  cpefcTsa 14
MEeTeopOIorMYecKon CnyTHUKOBOW CryX0Obl

22. PapgunoanekTpoHHble  cpeacTeBa 14
paanoacTPOHOMUYECKOW CyXObl

23. Bblcoko4acToTHble  yCTpOMCTBA 4,20, 25
NPOMBbILLIIEHHOIO, HAY4YHOro, MEANLIMHCKOIO 1
ObITOBOro NPMMEHEHMS

24. PagunoanekTpoHHble  cpeacTBa 14
NoBUTENBCKOW CMYTHUKOBOW CYXObI

25. Yctponctea Mmanoro paguyca 21, 22, 23, 24, 25, 26, 27,28, 29, 30, 31, 32, 34
gencrteus

26. NeHepaTopbl LWIYMa
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<*> /3bATUS OTAENbHbIX TUMOB PaAMO3NEeKTPOHHBIX CPeACTB U BbICOKOUYACTOTHbLIX YCTPOWCTB U3
noasiexalyx  perucTpaumm  pagvodNIEKTPOHHBIX  CPEACTB  (BbICOKOYACTOTHBLIX  YCTPOWCTB)
COOTBETCTBYHOLLUX CIYXO NpuBeaeHbl B MPUMOXEHWN.

N3BATNA N3 [TEPEYHA
PAOVIO3NEKTPOHHBLIX CPEACTB M BbICOKOYACTOTHbLIX YCTPOWUCTB,

NOANEXALLMX PETMCTPALMN

KoHcynbTaHTlntoC: npumeyaHue.

CornacHo pasbscHeHnto PockomHagsopa ot 28.04.2012 nonoxeHne o permctpaumm aboHEHTCKMX
YCTPOWCTB, B TOM u4ucrie MOOWMbHbIX TenedoHOB, MOLHOCTbIO cBbiwe 100 MunnueBatT MpuU3HaHO
N30bITOYHBIM U B CBA3M C 3TUM HE NPUMEHSAETCS.

1. ABoHeHTCKMe cTaHumm (aboHEHTCKMEe YCTPOMCTBA), pas3pelleHHble B YCTaHOBIIEHHOM Mopsake
ANnst Mcnonb3oBaHust Ha Tepputopumn Poccuiickon ®egepaunm B cCeTsX ONepaTopoB CBSA3U, a Takke
pPagvoanekTpPoHHbIE CPeACcTBa, MOAKMYaeMble K CETAM MOABWXKHOW PagMOoCBA3N, UMEKOLLME B CBOEM
cocTaBe cpeacTBa CBSA3M, BbINOMHAWLWME PyHKUUN CUCTEM KOMMYTaLUK.

(n. 1 B pea. NoctaHoBneHus MNpasuTtensctea P® o1 19.03.2013 N 237)
(cm. TekcT B NpeabiayLuen pegakumm)

1(1). ABOHeHTCKUNE ycTponcTea ©ecnpoBogHoro gocTyna B WHOPMaLIMOHHO-
TENEeKOMMYHUKaLMOHHYI0 ceTb "HTepHeT", MOLHOCTL KOTOpbIX He npesbiwaeT 100 MBT.

(n. 1(1) BBegeH lNoctaHoBneHueM lMNpasutensctea P® ot 19.03.2013 N 237)

2. CTtaHumMM CyxOnyTHOW MOABWXKHOW CBSA3M JIMYHONO NONb30BaHWA AmanasoHa 27 MIy (Cubw-
AvanasoHa) ¢ 4ONyCTUMOW MOLLHOCTBIO U3nyyYeHuns nepegartyvka He 6onee 10 Br.

3. ABGoHeHTCKMe cTaHumM uKcpoBaHHOro GecnpoBogHoro goctyna texHonoru CDMA (npotokon
I1S-95) B nonocax pagmnoyactoT 828 - 837 MI'y n 873 - 882 MI'w.

4. bbitoBble CBY-neun wu pgpyrme BbICOKOYACTOTHbIE YCTPOWCTBA, MpefHa3Ha4YeHHble [Aris
06paboTKM MULLEBLIX NPOAYKTOB WM MPUrOTOBMEHMS MUKW, MEOULMHCKME WHranaTopbl U yCTPOWCTBa
3ybonpoTe3anpoBannd, MeguLMHCKUE YrbTpa3BYKOBblE UCCredoBaTernbckne u neyebHble yCcTponcTea,
Apyrve MefuuUUHCKME BbICOKOYACTOTHbIE YCTPOWCTBA AN NpOodUNakTUKM KU nedeHus 3aboneBaHun, a
Takke BbICOKOYACTOTHbLIE YCTPOWCTBA JHOOOro NPUMEHEHUSA C MOLLHOCTBIO Ha Harpy304YHOM YCTPOWCTBE
MeHee 5 BT BkntounTenbHO 6€3 OTKPLITOro U3ny4eHus.

5. PagnoanekTtpoHHble cpefctBa Ana obpaboTkM  LUTPUXKOOOBLIX 3TUKETOK U nepegayu
WHpopmaLmn, NONYYEHHON C 3TUX STUKETOK, B nonoce paamoyactoT 433,05 - 434,79 (433,92 +/- 0,2%)
MI'y c [ONYCTUMOM MOLLHOCTBIO M3Ny4YeHus nepedatymka He 6onee 10 mBT.

6. CJ'IyXOBbIe pagunoTpeHaXepbl Ana nogen ¢ ﬂ,e(beKTaMM cnyxXa Ha pagunodacTtoTax:

33,200 Ml'y; 33,350 MI'y; 33,450 MIy; 33,550 MI'y; 33,575 MI'y; 33,600 MIu; 33,750 MI'y; 33,850
Mru; 33,875 MIy; 33,900 MI'y; 34,050 MI'w; 34,150 MI'u; 34,175 MI'u; 34,200 MI'y; 34,300 MI'u; 34,375
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Ml u; 34,400 MIy; 34,975 MI'y; 35,025 MIy; 35,150 MlMy; 35,225 MIly; 35,375 MIy; 35,550 MIMu; 35,650
MIu; 35,950 Ml'y; 35,975 MrI'y; 36,025 MI'y; 36,075 MI'y; 36,125 MI'y; 36,175 MI'y; 36,225 MI'u; 36,275
Mlu; 36,325 MI'u; 36,375 MI'u; 36,425 MITu; 36,475 MIu; 36,525 MIMy; 36,575 MI'y; 36,625 MI'y; 36,675
MIu; 36,725 MI'y; 36,775 MI'u; 36,825 MI'y; 36,875 MI'y; 36,925 MI'y; 36,975 MI'y; 37,025 MI'u; 37,075
Ml u; 37,125 MlNu; 37,175 MlMy; 37,225 MIlu; 37,275 MlTu; 37,325 MlMu; 37,375 MIlu; 37,425 Mlu; 37,475
MIu; 37,525 MIl'y; 37,575 Ml'y; 37,625 MI'uy; 37,675 Ml'u; 37,725 Mly; 37,775 MI'y; 37,825 MI'u; 37,875
MIu; 37,925 MIly; 37,975 Ml'y; 38,025 MI'y; 38,075 MI'u; 38,125 MI'y; 38,175 MI'y; 38,225 MI'y; 38,275
Mrlu; 38,325 MITu; 38,375 MI'u; 38,425 MITu; 38,475 MI'u; 38,525 MI'u; 38,575 MI'y; 38,625 MI'y; 38,675
MIu; 38,725 MIy; 38,775 MI'y; 39,025 MI'y; 39,225 MI'y; 39,400 MI'y; 39,600 MIy; 39,750 MI'u; 39,850
Mrlu; 39,925 MIu; 39,975 MIu; 40,050 MIMu; 40,150 MITu; 40,250 MIMu; 40,325 MI'y; 40,425 MIy; 40,650
Ml u; 40,825 MI'y; 41,300 MI"y; 41,325 MIl'y; 41,350 Ml'u; 41,375 MI'y; 41,400 MIy; 41,500 MI'u; 41,600
Mlu; 41,625 MlNu; 41,650 MlTu; 41,675 MITu; 41,700 MITu; 41,750 MlTu; 41,800 MITu; 41,900 MITu; 41,950
MIu; 42,100 MI'y; 42,150 Ml'u; 42,200 MI'uy; 42,250 MIu; 42,350 MIfu; 42,450 MI'u; 42,475 MIru; 42,500
MIu; 42,525 MI'uy; 42,550 Ml'u; 42,575 MI'uy; 42,600 Ml'u; 42,625 MI'y; 42,650 MI'y; 42,675 MI'u; 42,700
Mlu; 42,725 MlNu; 42,750 MlMu; 42,800 MITu; 42,850 MITu; 42,950 MIMu; 42,975 MIMu; 43,000 MIMy; 43,150
MIu; 43,175 MI'y; 43,200 MI'u; 43,225 MI'y; 43,250 MI'u; 43,400 MITy; 43,500 MIy; 43,700 MI'u; 43,725
Mlu; 43,750 MlMu; 43,800 MI"u; 44,000 MITu; 44,250 MITu; 44,400 MITu; 44,475 MITu; 44,500 MlTu; 44,650
Ml u; 44,750 MI'y; 44,975 MI'u; 45,000 MI'u; 45,250 Ml'u; 45,450 MI'y; 45,475 MI'y; 45,500 MI'u; 45,650
MIu; 45,750 MI'y; 45,800 MI'u; 45,950 MI'u; 45,975 MI'u; 46,000 MI'y; 46,125 MI'u; 46,175 MI'u; 46,225
Mlu; 46,425 Ml'u; 46,450 Ml'u; 46,475 MI'u; 46,550 MI'u; 46,575 MlMu; 46,600 MIMu; 46,650 MI'u; 46,675
MIu; 46,700 MI'uy; 46,775 MI'u; 46,800 MI'uy; 46,825 MI'u; 46,850 MI'y; 46,875 MI'y; 46,925 MI'u; 46,950
Ml u; 46,975 MlMu; 47,000 MITu; 47,075 MITu; 47,125 MlTu; 47,250 MIMu; 47,300 MITy; 47,375 MIlu; 47,400
MIu; 47,425 MIl'uy; 47,450 Ml"u; 47,550 MI'y; 47,575 Ml'u; 47,625 MI'y; 47,675 MIl'u; 47,700 MI'y; 47,725
MIu; 47,825 MI'u; 47,850 Mlu; 47,875 MlTy; 47,925 MINy; 47,975 MI'u; 48,075 MI'u; 48,125 MIru; 48,150
MIu; 48,175 MIuy; 48,325 MIu; 48,350 MI'u; 48,375 MIu; 48,425 MI'uy; 48,450 Mluy; 48,475 MIu;
57,0125 MI'y; 57,0250 Ml'y; 57,0375 Mlu; 57,0500 MIu; 57,0625 MI'y; 57,0750 MI'u; 57,0875 Ml u;
57,1000 Mlu; 57,1125 Ml'u; 57,1250 Ml'y; 57,1375 MI'u; 57,1500 Mlu; 57,1625 Mluy; 57,1750 Mlu;
57,1875 MI'u; 57,2000 Mrly; 57,2125 MIu; 57,2250 Ml'y; 57,2375 MI'y; 57,2500 MI'y; 57,2625 Mlu;
57,2750 Mlu; 57,2875 MIuy; 57,3000 Mly; 57,3125 MIl'u; 57,3250 Mlu; 57,3375 Mluy; 57,3500 Mlu;
57,3625 MI'y; 57,3750 Ml'y; 57,3875 Mlu; 57,4000 MI'u; 57,4125 MI'u; 57,4250 Ml'u; 57,4375 Ml u;
57,4500 Mrlu; 57,4750 Mrlu; 57,4875 MIu; 57,5000 MIy ¢ [onycTUMOW MOLLHOCTBIO U3My4YyeHus
nepegaryuka He 6onee 10 mMBT.

7. YCTpoucTBa OXpaHHOW paguocurHanmusauumn Ha paguodactotax 26,945 MIy (aBTomaluuH) u
26,960 MI'y (nomeLLeHunIn) ¢ 4ONYCTMMOW MOLLHOCTbIO M3Ny4eHus nepegaryuka He bonee 2 Br.

YCTponcTBa OXpaHHOM paguocurHanmMsauum aBsToMalumMH B nonoce paguodactot 433,05 - 434,79
(433,92 +/- 0,2%) MI'y c [ONYCTUMONM MOLLHOCTbIO M3Ny4yeHUs nepegaTtymka He bonee 5 mBT.

YCTpONCTBa OUCTAHLMOHHOIO YMNpPaBEHUs, OXPaAHHOW CUrHanmM3auuMm U OMOBELLEHMS B Moroce
paguodactotr 433,05 - 434,79 (433,92 +/- 0,2%) My c [onycTUMOW MOLLUHOCTBIO U3NyyYeHus
nepegartyuka He 6onee 10 MBT.

YcTponctBa AUCTaHUMOHHOIO YNpaBrieHWUsl, OXPaHHOM CUrHanu3auMm u OMnoBeLLUEHUs B Mosioce
paguo4acTtoT 868 - 868,2 MI'y ¢ 4ONYCTMMOM MOLLHOCTLIO M3NydeHns nepegarymka He bonee 10 MBT.

AnnapaTypa OXpaHHOW curHanusauuu yganeHHblX 06BbekToB B nornoce paguodactor 149,95 -
150,0625 MI'y ¢ gONyCTUMOM MOLLHOCTBIO M3NydYeHUs nepegdaTymka He 6onee 25 mBT.

8. AboHeHTcKkMne GecliHypoBble TenedoHHble annapaTbl B nonoce paguodacTtoT 30 - 41 My ¢
OOMYCTUMOWN MOLLHOCTbBIO U3Ny4eHus nepegartynka He 6onee 10 mBT.
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AboHeHTCkMe (ucnonbayowive He 6onee 1 aboHeHTCKoro Homepa) GeclwHypoBble TenedgoHHbIe
annapatbl B nonocax paguodacTtor 814 - 815 MIy n 904 - 905 MIuy, nopraTMBHble abOHEHTCKUe
paguobnokn n 6ecliHypoBble TenedoHHble annapaTbl TexHonornm DECT B nonoce paguoyactot 1880 -
1900 MIMy ¢ gONyCTMMOM MOLLIHOCTbLIO U3nydeHus nepegatynka He 6onee 10 mMBT.

9. AnnapaTtypa ynpaBneHus MoOAeNnsMu CaMOoNieTOB, KaTepoB M T.M. (Urpywkamu) B Mnoriocax
paguoyactot 28,0 - 28,2 MI'u n 40,66 - 40,70 MI'y, ¢ 4ONYCTUMOM MOLLHOCTBIO U3NYYEeHUs1 nepeaaTyuka
He bonee 1 BT, B nonoce paguodactot 26,957 - 27,283 MI'y ¢ 4ONYCTUMOW MOLLHOCTBIO U3NyYeHust
nepegaryuka He donee 10 mBT.

10. KoHuepTHble pagnoMmnkpodoHbl B nonocax paguodactot 165,70, 166,10, 166,50 n 167,15 My
C [OONYCTMMOW MOLLHOCTbIO M3nydeHust nepenaTtymka He 6onee 20 MBT; B nonocax paguodacTtot 151 -
162,7 Mlu, 163,2 - 168,5 MI'y, 174 - 230 Mlu, 470 - 638 MIlu u 710 - 726 MI'y ¢ gonycTUMOM
MOLLHOCTbIO U3NyYeHusl nepegartynka He 6onee 5 mBT.

PaguomukpodoHbl B nonocax paguodactor 66 - 74 My, 87,5 - 92 My n 100 - 108 My ¢
OOMYyCTUMOWN MOLLHOCTBIO U3nyvyeHus nepegatymka He 6onee 10 mBT.

11. PagmnoanekTpoHHble cpeacTtBa TexHonoruun "Bluetooth" B nonoce pagnovactot 2400 - 2483,5
MI'y ¢ MakcManbHOW 3KBMBANEHTHOW M30TPOMHO U3ry4yaemMon MOLLHOCTLIO nepegartdvka He bonee 2,5
MBT.

12. ManomouHble pagnoctaHumm B nonoce paguodactot 433,075 - 434,750 MI'y, ¢ MOLWHOCTLHO
N3nyyYeHnsl nepegaroLlLmx ycTponcte He 6onee 10 mBT.

13. Tlonb3oBaTenbckoe (OkoHe4yHoe) obopyaoBaHMe nepefawollee, BKAYawwee B cebs
npuemMHoe YCTPOWCTBO, Manoro paguyca pAencrteua ctaHgaptoB IEEE 802.11, IEEE 802.11.b, IEEE
802.11.g, IEEE 802.11.n (Wi-Fi), paboTatoLLee B nonoce paguodactot 2400 - 2483,5 MI'y, ¢ gonyctumon
MOLLIHOCTbIO M3nydeHus nepenatynka He 6onee 100 MBT, B TOM 4ncne BCTpoeHHoe Nubo Bxogsilee B
coCcTaB Apyrux yCTPONCTB.

Monb3oBaTtenbckoe (OKOHEYHOE) 0OopyaOBaHWE nepefarollee, Bkrovawlee B ceba npuemHoe
yCTPOWCTBO, Manoro paguyca gevncteusi ctangaptos IEEE 802.11a, IEEE 802.11.n (Wi-Fi), paboTtatowee
B nonocax pagunoyactoT 5150 - 5350 My u 5650 - 6425 MIU, ¢ 4ONYCTUMOW MOLLHOCTLIO U3MyYeHus
nepepatyuka He 6onee 100 MBT, B TOM 4Mcne BCTpoeHHoe Nnbo BxoadLlee B COCTaB APYrUX YCTPOWCTB.

Monb3oBaTtenbckoe (OKOHeYHOE) obopyaoOBaHWE nepefarollee, Bkrodawlwee B ceba npuemHoe
yCTPONCTBO, paboTatoLlee B nonocax pagmoyactot 2300 - 2400 MITu, 2500 - 2690 MI'y, 3400 - 3450 MI'y
n 3500 - 3550 My, ¢ JONYCTUMOWM MOLLHOCTbLIO U3NyyYeHust nepegaTtymka He Gonee 1 BT, B TOM uucne
BCTPOEHHOE NMOO0 BXOAsLLEE B COCTaB APYrMX YCTPONCTB.

14. PaavoanekTpoHHble CpeAcTBa, NpedHa3HayeHHble TONbKO Afs npvema pagMoBOSH U He
Tpebyowme 3awmTbl OT MOMEX CO CTOPOHbl OPYrMX pPafuO3NEKTPOHHbIX CPeacTB, B TOM 4uchne
pPaguoamnekTPOHHbIE  CPeACTBa,  WUCMOMb3yemble  ANs  WHAMBMAYanbHOrO  MpuemMa  nporpamm
TENEBU3NOHHOTO  BELW@HUA U1 paguoBellaHnsi,  CUTHaNoB  MEepCOoHasnbHbIX  PaavOBbLI30BOB
(papmonenmpkepbl), MEpPCOHANbHOW  paguoHaBMrauuKn, BKAKYAs  MONb3oBaTerNlbCKME  YCTPOWCTBA
pagvoHaBUIrauMoHHbBIX CMYTHUKOBBIX CUCTEM, HE COAEpXalLue pagnonsnyvarLmx yCTPONCTB.

15. AOOHEHTCKMe npuemMonepenaTynukm CUCTEM paguornoucka C  MOLLHOCTBH  U3MyYeHus
nepegamwoLmx yCcTponcTs Ao 2 BT, paspelleHHble B YCTAHOBIEHHOM MOpsAKe Afs MCMONb30BaHUS Ha
TeppuTtopun Poccunckon ®egepaunn.
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16. ABOHEHTCKME npuemonepenaTUMKn NONCKOBON pagMOCBA3M U oNpedernieHns MeCcTononoXeHns
noaswxHbix o6bekToB "NEX NET" B nonoce paguodactot 847 - 849 MIL C MOLHOCTLIO M3INy4YeHUs
nepegatowmx yctponcts go 0,125 Br.

17. TopTaTMBHblE paguocTaHuunM B nornoce paguodactotr 446 - 446,1 MW C MOLIHOCTLHO
n3nyyeHns nepegaroLLnx ycTtpomcts He 6onee 0,5 BT.

18. [leTckMe paguocurHanbHble U pagvoneperoBopHble YCTPOWCTBA, a Takke YCTpPOWCTBa
pagnokoHTpona 3a pebeHkom B nonocax paguodactotr 38,7 - 39,23 MIy um 40,66 - 40,7 MIy c
MOLLHOCTbIO n3nyyeHus nepegatowmx ycrponcts go 10 mBT, a Takke B nonoce pagnodactot 863,933 -
864,045 MI'y C MOLLHOCTbIO U3ry4yeHus nepearroLmnx yCTporcTs 4o 2 mBT.

19. CraHuum nwobutenbckon cnyxbbl, BpeMEHHO BBO3UMblE Ha Tepputoputo Poccuickon
depepaumm.

20. BblcokO4aCTOTHbIE YCTPONCTBA Npu ucnonb3osaHum YactoT 10 kl'y n Huxe.

21. PagnoanekTpoHHble cpeacTBa Anst obHapy)XeHUs M crnacaHusi NOCTpadaBLUMX OT CTUXUMAHBIX
OepacteuiA, paboTatolime Ha paguodactoTe 457 klu.

22. HecneumnanuavpoBaHHble (NtoGoro HasHayYeHus1) yCTpOMCTBa B Moiocax pagnoYvacTor:

26,957 - 27,283 MI'y, 40,660 - 40,700 MI'y n 433,075 - 434,790 My ¢ JoNyCTMMOW MOLLHOCTbIO
n3nyyeHusi nepegatymka He 6onee 10 mBT;

864 - 865 MIu, 868,7 - 869,2 MI'y n 5725 - 5875 MI'u ¢ QonycCTUMOW MOLLHOCTbIO M3MydeHUns
nepegaryuka He donee 25 mBT.

23. YcTpowcTtBa Manoro pagvyca oencTeus:

ucnonb3yemble B ceTax 6ecnpoBogHoON nepeaaym AaHHbIX Ha 6GOPTy BO3OYLUHbBIX CyA0B, B MOMocax
pagmoyactot 5150 - 5250 MI'y, 5250 - 5350 MI'y n 5650 - 5825 My ¢ MakcMManbHOW 3KBMBANEHTHOM
M30TPOIMHO M3My4yaemolr MOLLHOCTbLIO NepeaaTymka He 6onee 100 mBT;

ucnomnb3yemble BHYTPU 3aKkpbiTbiX MOMELLEHWW, B nonoce paguoyactotr 5150 - 5250 MIy c
MaKCMMaribHOM 3KBMBANEHTHOW N30TPOMHO M3My4YaeMon MOLLHOCTBI0 nepefatymka He 6onee 200 mBT.

24. YcTponcTBa Maroro paguyca OencTBus B ceTsix 6ecnpoBOAHON nepefayv AaHHbIX B norioce
paguoyacTtoT 2400 - 2483,5 MI'y ¢ MakCMManbHOW 3KBUMBANEHTHOM U30TPOMHO M3My4aeMON MOLLHOCTbIO
nepegatyuka He 6onee 2,5 MBT npu ucnonb3oBaHny NCEBAOCIYyYaNHON NepecTporiku paboven 4acToThbl.

YcTpoWcTBa Manoro paguyca [OeWcTBUsi B CeTAX OecnpoBOAHOM nepefayn AaHHbIX BHYTPU
3aKpbITbIX noMeleHnn B nonoce paauodactotr 2400 - 2483,5 MI'y ¢ mMakcumaribHOW 3KBMBANEHTHOW
M30TPOMHO M3Ny4aeMon MOLLHOCTBIO nepepjaTtyvMka He Oonee 100 MBT npu  ucnonb3oBaHum
nceBAoCHyYanHON NepecTporikn paboyven YacToThbl.

YcTpowncTBa manoro pagvyca AencTBus B ceTax 6ecnpoBogHov nepefadv AaHHbIX BHE 3aKPbITbIX
nomelwleHnin B nonoce paguodactor 2400 - 24835 MIU TONbKO nNpU BbICOTE YCTaHOBKU
paguoanekTPoHHbIX cpeacTs He bonee 10 M OT NOBEPXHOCTU 3EMIN.

YcTponcTBa manoro pagvyca AencTBus B ceTax 6ecnpoBogHov nepefadv AaHHbIX BHE 3aKPbITbIX
nomeLLeHnn Ansa céopa MHopmauuy TenemMeTpmm B COCTaBe aBTOMaTU3NPOBaHHBLIX CUCTEM KOHTPOMS 1
y4yeTa pecypcoB Unm cuctem oxpaHbl B norioce paguoyactot 2400 - 2483,5 MIu.
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YcTporcTBa Manoro pagvyca AevUcTBUs, UCNonb3yemble B ceTsix 6ecnpoBOAHOM nepeaadn AaHHbIX
B nonoce paguoyactoT 2400 - 2483,5 MI'y, ¢ MakCUManbHOW 3KBMBANEHTHOW M30TPOMHO M3My4Yaemon
MOLLHOCTbIO nepegatymka He 6onee 100 MBT npu mMcnonb3oBaHWM MPSIMOro paclUMPEHNA ChekTpa u
APYrnx OTNNYHBIX OT NCEBAOCHYYaNHOW NEPEeCcTPOnKnN paboyen 4acToTbl BUAOB MOAYNALNN:

npy MakcMMaribHOW cnekTparnbHOW NMOTHOCTU 3KBUBANEHTHOW U3OTPOMHO U3y4aeMon MOLHOCTHU
2 MB1/MTL;

npyv MakCUMarnbHOW CNeKTpanbHOW NAOTHOCTM 3KBUBANEHTHON M30TPOMHO M3My4aeMonW MOLLHOCTU
10 mBT/MI'4 - BHYTpY 3aKPbITbIX MOMELLEHUI;

npyv MakCMarnbHOW CNeKTParibHOM MIIOTHOCTM SKBUBANIEHTHON M30TPOMHO M3My4aeMO MOLLHOCTU
20 MBT/Ml'y BHe 3aKpbiTbiX MOMELLEHUA TOoNbko ans cbopa mHdoOpmauum TenemeTpum B COCTaBe
aBTOMaTU3MPOBAHHBIX CUCTEM KOHTPOISA U y4eTa pecypcoB U CUCTEM OXpaHbl.

25. NHOYyKUMOHHBIE YCTPOWCTBA B NOMoce pagnoyacTorT:

9 - 59,75 k' ¢ MakcumarnbHOW HanpshKEHHOCTbI MarHUTHoro nonst 72 ab (MkA/M) Ha paccTosiHum
10 m;

59,75 - 60,25 kl'y, 70 - 119 kl'u, 6765 - 6795 kl'y, 13,553 - 13,567 MI'y n 26,958 - 27,283 MI'y ¢
MaKCMMarbHOW HaNPsXKEHHOCTbIO MarHUTHOro nons 42 ab (MkA/m) Ha pacctodHumn 10 m;

60,25 - 70 'y ¢ MakcMMarnbHON HanPsXXEHHOCTLIO MarHMTHoro nons 69 ab (MkA/M) Ha paccTosaHUK
10 m;

119 - 135 kl'y ¢ MakcMManbHOM HaNPSXKEHHOCTbIO MarHUTHOro nons 66 ab (MkA/M) Ha paccTositHuM
10 m;

7400 - 8800 kly ¢ MakcumanbHOW HanpsXXeHHOCTbl MarHutHoro nona 9 ab (MKA/M) Ha
paccTosiHum 10 m;

10,2 - 11 Ml'y ¢ MakcMmanbHOM HaMNPSKEHHOCTBIO MarHMTHoro nons 4 ab (MkA/M) Ha paccTosHUM
10 m.

26. YcTpoicTBa Anis o6HapyXeHusl NepefBMKEHUA U YyCTPOMUCTBA paguocurHanusauuu B noroce
paguoyacTtoT 24,05 - 24,25 [Ty ¢ MakcMmanbHOW 3KBMBANEHTHOW M3OTPOMHO U3My4aeMOoW MOLLHOCTBIO
nepegartyuka He 6onee 100 mBT.

27. YcTponcTea pagno4yactoTHON ngeHtTudmkaumm B nornoce pagmo4vacrorT:

13,553 - 13,567 MI'L ¢ mMakcumanbHOW HanpsXXeHHOCTb MarHutHoro nons 60 ob (MkA/M) Ha
paccTtosiHum 10 m;

866,6 - 867,4 MI'y ¢ makcumarnbHOW 3MPEKTUBHO U3My4aeMOn MOLLHOCTbIO nepefatynka He
6onee 100 mBrT.

28. TenemaTtuyeckne yCTpPOWCTBa Ha TpaHcnopTe B nonoce paguoyactotr 5795 - 5815 MIy c
AONYCTUMOW MOLLHOCTLIO U3Nny4YeHnst nepegatyuka He 6onee 200 mBT.

29. becnpoBogHoe ayanoobopypoBaHue B nosioce paguodactotr 863 - 865 MIy ¢ gonyctumon
MOLLHOCTbIO M3NyveHus nepegartynka He 6onee 10 mBT.

30. ABTOoMOBUNbHBLIE pajapbl GnvxHEro AencTBuMs B noroce paguodactot 22 - 26,65 Ty co
CMNeKTpanbHON MIIOTHOCTBI 3KBMBANEHTHOM M3OTPOMHO M3Iy4yaemMon MOLHOCTM He Gonee muHyc 41,3
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Abm/MIy, a Takke aBTOMOOUNbHbIE pajapbl M aBTOMOOWIMbHbIE CBEPXLUMPOKOMNOMNOCHbIE pajapbl B
nonoce pagmoyactotr 76 - 77 Muwn 77 - 81 Mu.

31. becnpoBoaHble ayouMonNpUIOXeHUs Ansi MCMONb30BaHUS BHYTPUM CarloHOB aBTOMOOMWMEN,
OpYrMx TPaHCMOPTHbIX CPEACTB, a Takke BHYTPWU 3aKpbiTbiX MOMELLEHUN B nonoce paguodactot 87,5 -
108 MI'y ¢ MakcMMarnbHON 3KBMBANEHTHOM M30TPOMHO U3Ny4aeMon MOLLHOCTbIO NepegaTymka He bonee
MUHYC 43 abm.

32. PagMoanekTpoHHble CpeacTBa MHTENMeKTyanbHbIX cucteM Ha TpaHcnopte (ITS) B guanasoHe
pagnoyacTtoT 63 - 64 ..

33. basoBble cTaHUMM ceTelr NOABWXKHOM paguocBsasn ctaHgapta GSM B nonocax paguodactoT
1710 - 1785 MI'y 1 1805 - 1880 MI'u, ycTaHaBnMBaemble Ha OOPTY MOPCKMX 1 BO3QYLUHbIX CYAOB.

34. HecneumannsmpoBaHHbie (noboro HasHavyeHus) CBEPXLUMPOKOMNOSOCHbIE YCTPOWCTBA Marnoro
pagunyca gewcteusi, paboTtatowme B nonoce paguodactot 2,85 - 10,6 My (wunprHa nonockl nany4yeHns
pagnoyactoT He MeHee 500 MlU) M vmewWMe TeXHUYECKME XapakTepUCTUKM, COOTBETCTBYHOLLME
XapakTepucTukam, ykasaHHblM B Tabnuue.

35. MNepcoHanbHble aBapuiiHble pagnobymn (pagmomasku) cuctembl KOCIMAC-CAPCAT B nonocax
pagmnoyactoT 121,45 - 121,55 MI'y n 406 - 406,1 Ml'u, pa3pelleHHble B YCTaHOBMEHHOM Mnopsake Ans
Mcnonb3oBaHus Ha TeppuTopun Poccuinckon degepaumu.

(n. 35 BBeaeH MNoctaHoBneHvem lMpasutensctea P® ot 26.12.2015 N 1447)

MNoctaHoBneHue MpaButenbcTBa P® o1 12.10.2004 N 539 (pea. ot 26.12.2015) "O
nopsaake permcrpaumm paguo3aneKkTPOoOHHbIX CPeACTB U BbICOKOYACTOTHbLIX YCTPOUCTB"

Tabnuua
Monoca MakcumanbHas cnekTparnsHas [ononHuTenbHble YCNOBUS UCTMONb30BaHUSA
pagvMo4acToT | NNOTHOCTb 3KBUBANIEHTHOW M30TPOMHO
(MIMu) nanyy4yaemon mowHocTv (abm/MIu)
2850 - 3375 -57 NCnonb3oBaHWe B 3aKPbITbIX NOMELLEHNAX
3375 - 3950 615 (3a ncknoveHnemM BO3ayLLUHbLIX CyO0B U
' TEPMWUHAMNOB a3pONopPTOB)
3950 - 4425 54,5
4425 - 5470 -50
5470 - 6000 -62,5
6000 - 8100 -47
8100 - 8625 -65
8625 - 9150 -47
9150 - 10600 -45
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2850 - 3375

3375 - 4800

4800 - 5475

5475 - 6000

6000 - 7250

7250 - 7750

7750 - 8625

8625 - 9150

9150 - 10600
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