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Mpepucnosue

Lienn, 0CHOBHbIE NPUHLMMLI U OCHOBHO NOPAAOK NpoBeAeHUst paboT N0 MEXroCcyAapCTBEHHON CTaH-
Aaptusaumu ycradoeneHsl B FTOCT 1.0—2015 «MexrocyaapcreeHHas cuctema craHgaptusauum. OCHOBHbIE
nonoxenusi» u FOCT 1.2—2015 «MexrocyaapcTBeHHas cuctema craHaapTusauun. CtaHaapTbl MeXrocyaap-
CTBEHHbIE, NpaBuna U peKoOMeHAaLMK NO MEXroCyAapCTBEHHOK cTanAapTudaumu. Mpaeuna paspaboTku, npu-
HATUS, OGHOBIIEHUSA U OTMEHbI»

CBeaeHus 0 cTaHaapTe

1 PASBPABOTAH ®epnepanbHbiM  rOCYAAPCTBEHHLIM  YHUTapHBIM  npeanpusiTueMm  «Bcepoccuit-
CKWA  Hay4yHO-MCCNEAOBaTENbCKUA WHCTUTYT (PUSUKO-TEXHUYECKMX U PaANOTEXHUMECKUX W3MEPEHWIi»
(Pryn «BHANSGTPU»)

2 BHECEH ®egepanbHbiM areHTCTBOM MO TEXHAYECKOMY PErYNMPOBAHNIO U METPOINOTUM

3 MPUHAT MexrocynapCTBeHHbIM COBETOM NO CTaHAapTU3auMM, METPONOrUM U cepTudukaumm no
nepenucke (npotokon ot 29 siHsaps 2016 . Ne 84-11)

3a npuHsTUE NPOronocoBanu:

Kparkoe HaumeHoBaHue CTpaHbi Koa ctpaHbi no CokpalleHHOe HaMMEHOBaHME HaLWMOHANBLHOM
no MK (MCO 3166) 004—97 MK (UCO 3166) 004—97 opraHa rno craHaapTusauvm

ApmeHus AM MuHakoHoOMUKY PecnyGnukm ApMeHust

Benapycb BY loccranaapt Pecny6nuku Benapych

Kupruaus KG KblpruiscraHpapt

Poccus RU Poccranpapr

TapxvkucTaH TJ TamxvkcTaHaapT

YsbekucraH uz Yacravaapt

4 [Npukasom PegepanbHOro areHTCTBa No TEXHUYECKOMY perynnpoBaHuio U MeTponorum ot 19 oktabps
2016 r. Ne 1425-ct mexrocynapcTeeHHbiin ctaHgapt FTOCT 8.323 —2016 BBeAeH B AEWCTBUE B KAYECTBE Ha-
uuoHanbHoro ctaHaapta Poccuiickon ®epnepavum ¢ 1 vions 2017 r.

5 B3AMEH NOCT 8.323—78

6 NMEPEU3OAHUE. derpanb 2019 .

Unghopmayusn 06 usMeHeHusix K HacmosiwemMy cmaHOapmy rmybnuKkyemcs: 8 exe200HOM UHghopMayu-
OHHOM yKa3amejie «HayuoHanbHbie cmaH0apmbi», @ MEeKCM U3MEeHeHUl U Nornpasok — 8 eXeMECAYHOM
UHghopmayuOHHOM yKa3amerne «HayuoHanbHbie cmaHOapmbi». B criyyae nepecmompa (3amMeHbl) Unu OmmeHs!
Hacmosiwjeeo cmaHOapma coomeemcmeyiouiee yeedomrieHue Oydem oryb/IUKOBAHO 8 EeXEeMECSYHOM
uHgopMayuoHHOM yKasamene «HauuoHanbHbie cmaH@apmbi». Coomeemcmeyiowas UHgopMayus,
yeedomsieHue U mMeKCMbl PasMewaromces maikxe 8 uHghopmayuoHHol cucmeme obwWe2o0 nosb308aHus —
Ha oguyuanbHom calime PedepanibHO20 a2eHMCMea o MEeXHUYECKOMy Pe2y/iupoeaHuio U Memposnoauu 6
cemu UumepHem (www.gost.ru)

© CraHgaptuHdopm, ocdpopmneHue, 2016, 2019

B Poccwiickoit degepauumn HacTosLWMiA CTaHAAPT He MOXET ObiTb NOMHOCTbIO
WK YaCTMYHO BOCNPOW3BEAEH, TUPaXKUPOBaH U pacnpocTpaHeH B kayecTse ogu-
UnanbHoro uaaaHus 6es paspelueHus deaepanbHOro areHTCTBa Mo TEXHUYECKOMY
perynvpoBaHuio 1 METPONOrum
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M EXT TOCYAAPCTBETUHHTEBGBMN CTAHAODAPT

FocygapcTBeHHas cucTeMa o6ecneyeHUss eQUHCTBA U3MEPEHUH

3TANOHHBLIE CUIHATBI YACTOTbI M BPEMEHU, U3NYHYAEMbIE CNELIMANN3NPOBAHHBIMU
PAJVNOCTAHLUMAMU FOCYOAPCTBEHHOM CITY>KBbl BPEMEHWU, YACTOTbI U ONPEAENEHUA
NAPAMETPOB BPALLEEH/A 3EMIIN

OCHOBHbIE XapaKTepuUCTUKU
State system of ensuring the uniformity of measurements.

Standard frequency and time signals radiated by specialized radio stations of the State service of time,
frequency and the Earth rotation parameters determination. Main parameter

Dara BBeaenusa — 2017—07—01

1 O6nacTb NpUMeHeHUA

Hacroawmii ctaHaapT pacnpocTpaHAETCsl Ha XapakTepuCTUKN TEXHUYECKUX CPeAcCTB crneumanusnpo-
BaHHbIX paguocTaHuui FocyaapCcTBEHHON Cny>Obl BPEMEHU U 4acTOTbl M ONpeAeneHns NapaMeTpoB BpaLle-
Hua 3emnu, obecnevnsalomx nepeaady 3TanoHHbIX CUrHaNOB 4acToThbl MU BPEMEHU B AnanasoHax ANUHHbIX
M KOPOTKWUX BOSH.

TpeboBaHus K xapakTepUcTUKam, NPMBOAUMbIE B HACTOALLEM CTaHAapTe, 06A3aTenbHbl K COONIOAEHUIO
npu nepegaqax sTanoHHbIX CUTHANOB YacTOTbl M BPEMEHU Yepes CreLuanusmpoBaHHble pagumocTadumm focy-
[apCTBEHHON Cny>xObl BPEMEHMW U YaCTOThI U ONpeAeneHun napaMeTpoB BpaLleHus 3emnu.

2 HopmartuBHbI€ CCbINKH

B HacTosALLeM CTaHAapTe UCMONb30BaHbl HOPMATUBHLIE CCbIMKM Ha CriefyloLue MEeXrocyaapCTBEHHbIe
cTaHaapThbl:

FOCT 8.567—2014 TocypapcTBeHHas cucrema obecnedeHus eauHcTea usMepeHuin. amepenne Bpe-
MEHU W 4aCTOTbl. TEPMUHBI U ONpeaeneHns

FOCT 8.129—2013 locypapcTBeHHasa cuctema obecnedyeHns eauHCTea usMepeHuii. flocyaapcreeHHas
NoBEepOYHas Cxema ANs CPEACTB USMEPEHWUI BPEMEHMW U YaCTOThI

FOCT 24375—80 Pagnoceasb. TepMUHBI U ONpeaeneHus

MpuMmedyaHue — [pu NONb3OBAHNM HACTOALLMM CTaHAAPTOM LienecooGpasHo NpoBepUTb AeWCTBUE CCbINOoY-
HBIX CTaHAapTOB B MH(OPMaLWOHHON cucTeMe OBLLEro Nornb3oBaHWs — Ha oduLnanbHom caiTe OefepanbHOTO areHT-
CTBa MO TEXHNYECKOMY PerynupoBaH1io U METPOMOTMN B CETU MIHTEPHET UNU Mo eXerogHoMy UHGOPMaLMOHHOMY yKkasa-
Tento «HauuoHanbHele cTaHgapThl», KOTOPbIK Ony6GrMKoBaH MO COCTOSHWIO Ha 1 SHBapsA TeKyLLero roaa, u no BbiMyckam
€XXeMeCsYHOro UH(POPMaLIMOHHOTO yKasaTens «HaluoHarbHble CTaHAapTeI» 3@ TeKyLLUMiA rof. ECIu cChINoYHbIA cTaHzapT
3aMeHeH (M3MeHeH), TO NPU NoNb30BaHUU HAaCTOALLMM CTaHAaPTOM CleYeT PYKOBOACTBOBATLCS 3aMEHSAIOLLMM (M3MEHEH-
HbIM) CTaHZapToM. Ecnu cebinouHblii cTaHgapT oTMeHeH Ge3 3aMeHbl, TO MONOXeHWe, B KOTOPOM AaHa CChiflka Ha Hero,
MPUMEHSIETCA B YacTU, He 3aTparvBatoLLei 3Ty CChIKY.

3 TepmuHbI, onpeneneHust U cokpaw,eHust

3.1 TepMuHbI U onpeaeneHua

B HacToALeM cTaHgapTe npuMeHeHbl TepMuHbl no FTOCT 8.567, MOCT 24375 u [1], a Takke cneayowime
TEPMUHbI C COOTBETCTBYIOLLMMU ONpeaeneHUsMu:

3.1.1 curHan A1N: ManyyeHue ¢ aMnsUMTYAHON MOAYNAUMEN Hecywmx koneGaHui KBaHTOBaHHbLIMU
curHanamu 6e3 NpUMEHeHMs MoAyIMpYIOWMX NogHeCcyLWmux konebaHuii, He cogepkallee MHdopMauuu us-
MEHSIOLLIErocs xapakrepa.

U3paHue oduuymansHoe
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3.1.2 curian A1X: ManyyeHne ¢ amMnnMUTYAHOW MOAynAUMeEn Hecymx konebaHuii KBaHTOBaHHbIMM
curHanamu 6e3 npuMeHeHns MoayrnMPYHLLMX NOAHECYLUMX kKonebaHuin n cogepxallee MHAOoPMaLUIo HECTaH-
JapTHoro BuAaa.

3.1.3 curdan DXXXW: Tun uany4yeHuii, npu KOTOPbIX Hecylme konebaHmsa MOaynupyiloTcsa B onpeae-
TIEHHOW MOCNEeaoBaTeNbHOCTM MO aMnAMTyae U dase CNOXHbIM CUTHANOM NyTemM KOMOUHALMUW YaCTOTHOTO U
BPEMEHHOTO YNIIOTHEHUS, U COAEMKUT MHPOPMALIMIO HECTAHAAPTHOIO BMAA.

3.1.4 ycTtaHoBneHHoe 3HavyeHue pasbl curHana (npuHaToe 3sHayeHue): CpeaHee 3HayeHue grasbl
CUrHana Ha BbIXOA€E aHTEHHbI nepejaTyuka, paccyNTaHHOE No JaHHLIM BPEMEHHbIX M3MEePEHUI OTHOCUTENb-
Ho UTC(SU) B mecTe u3ny4yeHus curHana nocne Beoga B 9kcnmyaraumio u kanubposkm 060pyaoBaHms.

3.2 CokpaweHus

B HacTosAwemM craHgapTe NPUMEHEHbI CreayoLMe COKpaLLeHUS:

B — AnnHHbIE BOMHbI;

CBY — lNocynapcTBeHHas cnyba BpeMeHu, 4acToThbl U ONpefeneHus napaMeTpoB BpaLleHnsa 3emnu;
KB — KOpOTKMe BOSHBI;

CHI" — Coapy»xecTtBo Hesasucumeix MocyaapcTs;

3CUYB — aranoHHbl€ CUrHarnbl YaCTOTbl U BPEMEHMU;

NON — HemoaynupoBaHHbIe HecyLume konebaHus;

UTC(SU) — HaunoHanbHas wwkana speMeHu Poccuiickon degepaumu.

4 JTanoHHble CUrHanbl 4YacToTbl U BpeMeHUu

4.1 3TanoHHble CUrHanbl YacToThbl U BPEMEHW NpeAHa3Ha4YeHbl ANs nepeaayn eauHuL, 4acTtoTbl U Bpe-
MEHU U HauMoHanbHOW LWKanbl BpeMeHn UTC(SU) ot MocyaapCTBEHHOrO NEPBUMYHONO 3TanoHa eauHul Bpe-
MEHW, YacTOThl U HALMOHANBHOW LUKaNkl BPEMEHU 3TanoHaM 1 CpeAcTBam M3MepeHUit € Lenblo obecneveHus
e/INHCTBa M3MEepPEHUit BpEMEHM U 4acToTbl B Poccuiickoii deaepaumm, a Taike B rocyaapcTeax, BXOAALWNX B
coctaB CHT, B cootBetcTBUM ¢ FTOCT 8.129.

4.2 3TanoHHbIE CUrHAMbl YacTOTbl U BPEMEHU (hOPMUPYIOT HA OCHOBE HALMOHANLHOW LUKAMNbLI BPEMEHU
UTC(SU) 1 c 3agaHHOI TOMHOCTbIO NEpeaaroT Yepes cneumanu3upoBaHHble paguoctaduum MCBY. KoHtponb
XapakTepucTUK CneLuanuampoBaHHeix paguoctadumii FCBY, nsnydaiowmx 3CYB, oCyLLECTBAIOT MYHKTLI Me-
Tponoru4eckoro koHTpona MCBY.

4.3 3TanoHHble cUrHanbl 4acToTbl U BPEMEHM, U3Ny4aeMble CneLuanusmpoBaHHbIMU PaANOCTaHLUAMU
FCBM, npeacTaBnsitor coboii pagnocurHanbl YCTAHOBNEHHOW (POPMbI, OTHOCUTENBLHOE OTKNOHEHUE HecyLen
4acTOoTbl KOTOPbIX, 8 TakKe CMELLEHUA BPEMEHHbIX METOK OTHOCUTENbHO HALMOHANbHOW LUKaNbl BPEMEeHN
UTC(SU) He npeBbILaOT Npefenos, yCTAHOBNEHHbIX HACTOALWMUM CTaHAapToOM.

5 XapakrtepucTukm cpeacTB nepeaayun 3TanioHHbIX CUTHANOB YacToThl
M BpeMeHu

5.1 OCHOBHbIMU XapaKTEPUCTUKaMMK CneuuanuMaupoBaHHbix paguoctaHuun MCBY, unsnyvaowmx srta-
NOHHbIE CUTHATbI YacTOTbl U BPEMEHW U TPEBYIOLUX METPONOrMUYECKOrO KOHTPOSSA, ABMAIOTCA:

- OTHOCUTENbHAs MOrpeLuHOCTb MO 4acToTe;

- CpeAHecyToYHOEe CMeLleHWe BPEMEHHOIO MONOKEHWUA XapaKTEePHbIX TOYEK OrndaioLuen usnyyaembix
3CUB otHOoCMTENBHO UTC(SU);

- OTKIIOHEHME BPEMEHHOTO MOJIOKEHUS XapaKTePHbIX TOYEK HECYLLIMX FAPMOHUYECKMX kKonebaHui curia-
NOB OT YCTaHOBIMEHHOIO 3HAYEHUS.

5.2 OTHOCHUTENLHYIO NOrPELUHOCTL NO YacToTe ONPeAensAloT Kak OTHOLUEHNE PasHOCTU MEXay HOMU-
HanbHbIM U AEACTBUTENbHBIM 3HA4YEHUEM YaCTOTbl HECYLLMX FAPMOHUYECKUX KonebaHui K AeNCTBUTENLHOMY
3HAYEHUIO YacTOTbl HA MHTEPBANe BPEMEHU U3MepeHus T, = 1 CYT, pacCUUTaHHOE MO JaHHbIM U3MEpEHUN
YaCTOThl CUrHamna Ha BbIXOAE aHTEHHbI NepeaaTynka paguocTaHLUum.

5.3 CpefHeCcyTO4YHOE CMELLEHUE BPEMEHHOrO MOJSIOXKEHUSI XapaKkTepHbIX Toyek ornbatoLleit usnydae-
MbiX OCUB oTHOocuTensHO UTC(SU) onpedensior Kak pasHOCTb BPEMEHHOTO NOMOXEHUSA XapaKTePHbIX TOUEK
orndatoeit SCYB Ha BbIXOAe aHTEHHbI nNepeaarynka oTHocutensHo UTC(SU), ycpenHeHHYI0 Ha CYyTOUYHOM
UHTEpBane.
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5.4 OTK/IOHEHWE BPEMEHHOTO NMOJIOXKEHNA XapaKTEPHbIX TOYEK HECYL UX TapMOHUYEeCKNX Kone6aHnin A0
OT YCTAHOB/IEHHOrO 3HAYEHUSI ONpPeaensioT Kak Pa3HOCTb MeXa4y MTHOBEHHbIM 3HaueHneM asbl U3fyyaemoro
cuUrHana Ha BbIXOfe aHTEeHHbl NepegaTynMka U YCTAHOBNEHHbIM 3HaYeHneM gasbl curHana

roe Adp — oTkNoHeHue hasbl HecyL MX rapMOHUYEeCKUX KonebaHnin aTaNOHHbIX CUTHANO0B, N3yYyaeMblX pagno-
CTaHUMSAMUN OTHOCUTE/NIbHO YCTAHOBJ/IEHHOTO 3HAa4YeHus, pag;

fH— vacTtoTa Hecywux kone6aHuii, ry,.

5.5 OTHOCUTeNbHAsA NOrpPewWwHOCTb NO YacToTe cneumannm3npoBaHHbIX paguocTaHumnii TCBY, paboTato-
Wnx B AnanasoHe ANIMHHbLIX BOJIH, MPU UHTEepBa/sie BpeMeHn U3MepeHua T = 1 cyT He AOoJkHa npeBbilWaTb
+2 .10 1.

5.6 OTHOCMTeNbHas NOrpewHOoCTb NO YacToTe cneynannsmpoBaHHbiX paguoctaHunii TCBY, paboTato-
WNX B AnanasoHax KOPOTKUX BOJIH, NPU MHTepBasie BPeMeHW n3MepeHus Tu = 1 cyT He [JOJIXHa MnpeBbilWaTb
+5 m10-12.

5.7 OTKNOHEHWEe BPEMEHHOr0 MNOJMIOXKEHUA XapakKTepHbIX TOYEK Hecywux rapMoOHMYecKMX konebaHwuii
CUrHanoB, M3nyyaemblX cneynannsanpoBaHHbIMM paguoctaHunamu FCBY B anana3oHe A/IMHHbIX BOJIH, OT-
HOCUTE/IbHO YCTAHOBJ/IEHHOIO 3HAYeHUA He A0/HKHO npesBbliwaTb +0,5 MKC.

5.8 BpeMeHHbIMW MeTKamu, Hecywmumun nHpopmauunio o wkane spemeHn UTC(SU), asnatTca xapak-
TepHble TOYKM ormbatwweli nanyyaembix ACYB.

Ona cneumanu3upoBaHHbIX B pagnocTaHunii xapakTepHoii Toukoil sABnsAeTcs cepeguHa, a KB paguo-
cTaHumnii — Havano cpoHTa ornbaruwein ICYB.

5.9 [lonycTumoe cMmelleHne cpefHecyTOYHOro 3HayeHUa BPEMEHHOro MOJIOXKEHUSA XapaKTepHbIX ToOYeK
ornbarwuwen nanyyaemolx 9CUB Ha BbIxofe aHTEHHbI paguMocTaHumnii oTHocuTenbHo UTC(SU) He fonxHO npe-
BblWwaTb +10 MKC.

5.10 Mepwuopa cnefoBaHna BPEMEHHbIX METOK, NnepefaBaeMblX B COCTaBe CUrHanoOB BpeMeHu, cnepyert
BblGupaTtb u3 paga: 0,1; 1; 10; 60; 300; 3600 1 86400 c.

5.11 PacyeT xapakTepucTUK cneunannm3npoBaHHbiX paguocTaHumnii, nsnyyawuwmx 3CYB, npoBoasaT no
aTTecTOBaHHbIM MeToAuKaM U3MepeHuit.

6 dopma 3Ta/TOHHbLIX CUTHA/I0B YaCcTOTbl N BPeEMEHN

6.1 CneuynanusmpoBaHHble paguocTaHuum FocyaapcTBeHHOW cnyx6bl BpeMeHu, 4YacToTbl U onpejene-
HUSA napameTpoB BpaleHWs 3emMnun B Anana3oHe A/IMHHbIX BOMH ANA Nepejayn efuHUL BPEeMEHU U 4acToThbl
MCNONb3YT curHanbl Tuna DXXXW (pucyHok 1).

100 Iy, 312,5 Ty 100 ry/312,5 ry

10 mc 80 mc 100 mc

5 MCV

PucyHoK 1 — ®parmMeHT CTPyKTypbl curHana tmna DXXXW

6.1.1 CurHanbsl DXXXW npepactaBnsioT coboli Hecyuime konebaHus cuHycoupanbHoli (opMbl C 4acTo-
Toli fH, npepbiBaeMbie Ha 5 Mc B TeueHue kaxabix 100 mc. Yepes 10 Mc nocne npepbiBaHUA Hecyuine Kose-
6aHnA B TeyeHne 80 MC nofBepralwTCsa Y3KONONOCHON ha3oBO MOAYNALUU CUHYCOUAANbHBIMU CUTHaNamu c
nogHecywumn yactotamm 100 wam 312,5 Ty n nugekcom moaynaumn 0,698.

B u3nyyaembix curHanax tuna DXXXW xapakTepHOli TOukol ABNseTCcA cepefuHa Bo3pacTakoliero
poHTa pagunocurHana (0,5 amnautyabl).
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6.1.2 CurHanbl ¢ nogHecyulen yactoton 312,5 Ny ucnonb3yoT A48 MapKMpoBaHUSA e4AUHUL, B ABOUYHOM
Koge npu nepegaye nHAOPMaLUMK O LLKanax BPpEMeH!, a Takxke Ans MapkUPOBaHUSA CEKYHAHbIX U MUHYTHbIX
METOK.

6.1.3 CurHanbl ¢ nogHecyLen yactoton 100 My MCNONbL3YIOT AN MapKUPOBAHMA Hynew B ABOUYHOM
Ko4e npu nepepaye MHopmauMm O LIKanax BpEMEHU, a Talke Ans 3anonHeHus scex 80 MC UHTEpBanos,
CBOBOAHBIX OT Nepeaayn kakon-nmbo uHcopmMaumm.

6.1.4 CeKkyHOHble METKU UAEHTUDULMPYIOTCA MapKMpoBaHuem npegLuecteyowmx um 100 mc uHtepsa-
NOB curHanamu ¢ nogHecyulen yacroron 312,5 u.

6.1.5 MuHyYTHblE METKM MAEHTUDULUPYIOT AONOMAHUTENBHLIM MAPKMPOBAHUEM CUrHanNaMu ¢ nNogHecy-
wen yacroton 312,5 'y AByx nHTEpPBanoB AnNMTenbHOCTLIO 100 MC, NpeALUeCTBYIOLNX CEKYHOHON METKE.

6.2 Cneumann3anpoBaHHble paanoctaHuun FocyaapcTBEHHON CryX0bl BpEMEHU, 4aCTOTbl U onpeaene-
HWUSi NapameTpoB BpalLeHna 3emnu B AuanasoHe KOPOTKMX BOMH ANS nepeaayun eauHuUL, BpEMEHU W YacToTbl
ncnonb3ytot curHansl Tuna NON, a ana nepegaym wkan spemeHn — curdansl A1X n ATN.

XapaktepHon Tovkon curHanoB A1X n A1N aenaeTca Ha4vano (ppoHTa paguocurHana.

6.2.1 [na nepeaayun BpeMeHHbIX METOK UCMOSb3YIOT CUrHansl ¢ Yactotamu nostopenusi 1 n 10 'y,

6.2.2 [OnutenbHoCTb curHanoB A1X ¢ yactoton noetopeHus 1 'y (CEeKyHAHbIX CUrHaNoOB) COCTaBnseT
100 Mc. CurHansl, NPUXOAALLMECH HA HaYano Kaxkaon MUHYTbI, yanuHawTes 40 500 mc.

6.2.3 OnutenbHocTb curdHanoB A1N ¢ vyacroton nosropenusa 10 'y cocrasnsaetr 20 mc. CurHansl, npu-
X04ALMECH HA Ha4ano Kaxaomn CekyHabl, yanuHawTca 4o 40 MC, @ Ha Hayarno Kaxgon MuHyTbl 4o 500 mc.
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Bubnuorpadus
[1] PernameHT pagunocssau, BbiNyck ToMm 2. Mpunoxenue 1. Knaccudmkauums nanyyeHunii n Heobxogumas wnpuHa
2012 roga. The Radio Regulations,  nonocsl. (Volume 2 — Appendix 1. Classification of emissions and necessary
Edition of 2012. bandwidths)
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