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Mpepgucnosue

1PA3PABOTAH ®efepasibHbIM rocyfapCTBEHHbIM YHUTaPHbIM NpeanpusaTuem «Bcepoccuinicknii Hay4Ho-
nccnenoBatenbCkuii MHCTUTYT ON3UKO-TEXHUYECKNX U PAANOTEXHNYECKMX n3MepeHuin» (Pryrn «BHNUOTPU»)

2 BHECEH TexHuyeckuMm koMUTETOM Mo cTaHgaptu3auun TK 206 «3TasioHbl U MOBEPOYHbIE CXEMbI»,
MK 206.9 «3TanoHbl 1 NOBEPOYHbIE CXEMbl B 06/1aCTU M3MEPEHUIi pagnoTEXHNYECKUX BETUYNN»

3 YTBEPX/EH W BBEJIEH B JIEVICTBVE [Mpukasom ®efepanbHOro areHTCTBa No TEXHUYECKOMY pe-
ryJIMpOBaHuNIo 1 MeTposiornu oT 22 Hos6ps 2013 r. Np 2092-cT

4 BBEJEH BINEPBbIE

5 NMEPEN3OAHVE. MapTt 2019 .

MpaBuna NpUMEHEHNs HACTOSILLEr0 CTaHAapTa yCTaHoB/EeHbl B CTaTbe 26 ®eBpasnblioro 3akoHa
oT 29 uoHA 2015 r. No 162-93 «O cTaHgapTu3aunm B Poccuiickoin ®egepauun». MHdopmauns 06 13-
MEHEHUSAX K HacTosILeMy cTaHAapTy Ny6/IMKye TCS B eXXerofHoM (Mo cocTOsHMI0 Ha 1sHBaps TeKyLwero
roga) MHopMaLnoTIOM ykasaTesne «HaunoHanbHble CTaHAapThi», a ouLManbHblii TEKCT U3MEHEeHWI
M NonpaBoK — B €XeMecsYHOM MH(OPMaUMOHHOM yKasaTene «HauuoHasbHble cTaHgapThi». B cnyvae
nepecMoTpa (3aMeHbl) UM OTMEHbI HACTOSILLEr0 CTaHAapTa CooTBeTCTBYyLee yBefoMeHne byaeT
ony6/IMKOBaHO B GMXaWLLEM BbIMNYCKE €XeMeCAYHOro MH(OPMALMOHHOIO yKasaTensa «HauuoHabHble
cTaHgapTbi». CooTBeTCTBYyWWAs MHhopMmaLusi, yBeoMIEHNE Y TeKCTbl pasMellalnTCca Takke B UH-
chopMaLMoHHOI cucTeme 06LLero Nonb3oBaHNa — Ha ouumansHoOM caliTe degepanbHOro areHTCcTBa Mo
TEXHNYECKOMY PeryniMpoBaHuio 1 MeTposiorun B ceTu MHTepHeT (www.gost.ru)

© CtaHpapTuHcopm. ochopmnenme. 2014. 2019

HacToswwuii cTaHgapT He MOXeT GbiTb NO/IHOCTHIO UK YACTUYHO BOCMPOU3BEAEH, TUPAXMUPOBAH U pac-
MPOCTPaHEH B KayecTBe ohuLMaIbHOTO N3aaHnst 6e3 paspelueHnst defepasibHOro areHTCTBa No TeXHUYECKo-
My perysiMpoBaHuio 1 MeTposiorumn
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HALUWMWOHANBbHbBIWKN CTAHOAPT POCCUWNCKOW OEJLEPALUNWU

lFocypapcTBeHHas cucTeMa o6ecnedyeHust eiMHCTBA N3MepeHuii

rOCYAAPCTBEHHAS MOBEPOUYHAA CXEMA /1A CPEACTB U3MEPEHUI
OCNABNEHUA SNEKTPOMATHUTHbBIX KOJIEBAHWN
B ANAMA3OHE YACTOT OT 040 178 I'TLY,

State system for ensuring the uniformity of measurements.
State verification schedule for means measuring the attenuation of electromagnetic
oscillation within the frequency range from 0 to 178 GHz

Jata eBegeHns — 2015—01—01

1 06nactb NpUMeEHeHUs

HacToswwmin ctaHgapT pacnpocTpaHaeTcs Ha rocy4apCTBEHHYI0 MOBEPOYHYIO CXeMY A9 CPeACTB usme-
peHunit ocnabneHns aneKTpoMarHUTHbIX KonebaHuii B guanasoHe yactoT ot 0 go 178 Iy (npunoxeHve A) n
ycTaHaB/MBaeT NopsAAoK nepegayn eAvHuLbl ocnabneHns 3neKkTpoMarHUTHbIX konebaHuini — 6e3pasmepHoit
Be/IMYMHBI, Bbipaxaemoli B geunbenax (gb) B cootBetcTtBum ¢ FOCT 24204, OT rocyjapCTBEHHOIO NEPBUYHOIO
3TasIoHa C MOMOLLbI0 BTOPUYHbBIX 1 pabounx aTaioHOB pabounM cpeAcTBaM U3MePeHUii C ykasaHuem norpetu-
HOCTeli 1 OCHOBHbIX METOA0B NOBEPKU.

2 HopmaTtuBHbIe CCbl1KK

B HacTosiLeM cTaHzapTe MCNo/b30BaHbl HOPMATMBHbIE CChIMIKM Ha Creaytolime cTaHaapTbl:
FOCT 24204 EguHnua geumben ans n3MepeHuin ypoBHeEN, 3aTyXaHuil 1 YCUNEHUA B TEXHUKE MPOBOAHOWA
CBA3M

MpumeyaHne — Mpu NONb30BAHUN HACTOALLMM CTAHAAPTOM Lies1ecoo6pasHo NPOBEepUTL AelCTBME CCbINOUHbIX
CTaHAApPTOB B MHDOPMALMOHHOMN cucTemMe 06LLero nosib3oBaHust — Ha oMumManbHOM caiite defepasbHOro areHTCcTaa no
TEXHUYECKOMY PerynvpoBaHuio 1 METPONOTMK B CeTU MIHTEPHET UK MO eXeroAHoOMY UH(OPMaLMOHHOMY yka3aTesto «Ha-
LMOHa/IbHbIE CTaHAAPTbI», KOTOPbI OMy6/IMKOBAH MO COCTOSIHMIO HA 1 iHBApS TEKYLLEro roaa, U no BbiMyckam exemecsuy-
HOro MHHOPMALMOHHOTO YKka3aTens «HalnoHanbHble CTaHAapTbI» 3a TeKyL Kt rog. ECNu 3aMeHeH CCbIIoYHbIN CTaHaapT,
Ha KOTOPbI faHa HeJAaTUPOBAaHHAsS CCbiKA, TO PEKOMEHAYETCS UCMO/b30BaTh AECTBYIOLLYI0 BEPCUIO 3TOTO CTaHhapTa
C YY4eTOM BCEX BHECEHHbIX B [JaHHYl0 BEPCUIO M3MEHEeHUI. ECnn 3aMeHeH CCbINIoYHbIN CTaHAapT, Ha KOTopbli gaHa gatu-
poBaHHas CCblKa, TO PEKOMEHAYETCSA UCMO/b30BaTh BEPCUID 3TOMO CTaHAApTa C yKa3aHHbIM Bbille 040M YTBEPXAEHUS
(NpuHATKS). Ecnm nocne yTBepXAeHUs HACTOSILLEro cTaHAapTa B CCbIIOUHbIN CTAHAAPT, Ha KOTOPLIN faHa faTupoBaHHas
CCbI/IKa, BHECEHO N3MEHEHNE, 3aTparMBaioLLee NosioXkeHne, Ha KOTOPOe AaHa CChijKa, TO 3TO NOJIOKEHUE pekoMeHayeTcs
NpUMeHsATb 6e3 yyeTa [JaHHOr0 U3MEHEHUs. ECN CCbINIOYHbIN cTaHAapT OTMEHeH 6e3 3aMeHbl, TO N0JIoXeHne, B KOTOPOM
[ilaHa CCbIfIKa Ha Hero, PEKOMEHAYETCSl NPUMEHSTL B YACTU, HE 3aTparnBaloLLeil 3Ty CChIMKy.

3 FocyaapCTBEHHbI NEPBUYHBIA 3TanoH

31 B kauecTBe rocyapCTBEHHOIO MEPBUYHOIO 3TasIoHa 0CnabsieHna 3/1eKTPOMArHUTHbLIX KosnebaHui
MCMNO/b3YIT roCyAapCTBeHHbIV 3TasloH MOT 193—2011. B cocTaB KOTOPOro BXOAWUT KOMMJIEKC CPeacTB U3-
MEpPEHWIA:

- NMpeLu3noHHbIe CPOACTBa n3mepeHuii (ganee — CUW) HanpsKeHns NOCTOSHHOTO TOKa,
- npeunsnoHHble C HanpsXXeHus nepemMeHHoro ToKa;

N3paHue oduymansHoe
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- KOMMNEKT BbICOKOYACTOTHbIX TEHEPaTOPOB;

- KOMM/IEKT 3Ta/IOHHBLIX KOMNapPaToOpPOB 0CnabneHns 3NeKTPOMarHUTHbIX KonebaHwii;

- VHAYKTUBHBIV AenuTenb HanpshkeHsa 3/1eKTPOMarHUTHbIX KonebaHwuii;

- Habop aTanoHHbIX Mep ocrabneHus;

- Habopbl aTTEHIATOPOB Y NepexofoB A5 KoakchanbHbIX Y BOSTHOBOAHbLIX TPaKTOB;

- ynpasnswouwue MN3IBM.

BocnpounssegeHve eanHuLbl ocnabneHns Ha rocyfapcTBEHHOM MePBUYHOM 3TasIOHE OCYLLECTBASAIT C
MOMOLLbI0 NCXOLHOTO 3TANIOHHOTO WHAYKTUBHOTO AENUTENs HanpshKeHWs 31eKTPOMarHWTHbIX konebaHuii Ha
dvkcpoBaHHoit yactoTe 1 kl'y. B paboyem AnanasoHe 4acTOT BOCMPOW3BOAAT eAuHMLY ocnabneHus ¢ no-
MOLLbIO AEeCATU 3TasIOHHbIX KOMNAapaTopoB M YCTAHOBOK MyTEM HEMNOCPeACTBEHHOIO CpaBHEHUS ocnabneHuns
MCXOAHOT0 3T/IOHHOTO UHAYKTUBHOIO AeNUTeNs HanpsXeHusa ¢ ocnabneHmeM aTasloHHbIX Mep Ha HU3KKX Ya-
CTOTax 1 C CNOJ/Ib30BaHNeM MeToAa NocnefoBaTe/lbHOro 3aMelleHns ocnabneHns aTanoHHbIX Mep Ha BbICO-

KUX YyacToTax ocniabrieHnem 3TasIOHHOW Mepbl Ha HU3KOI NPOMEXYTOYHO YacToTe.

3.2 MeTponornyeckne xapakTepucTukyi rocyapCTBEHHOrO NEpPBUYHOTO 3TasioHa, obecneyvBaroLLero
BOCMpoOn3BefeHVe enHnLbl 0cnabneHns 3NeKTPOMarHUTHbIX KonebaHuii B AuHaMmuyeckom guanasoHe ot 0
[0 120 gb. B gnanasoHe yactoT ot 0 4o 178 ITu. npuBeaeHbl B Tabnuue 1.

Tabnuua 1— MeTponormyueckue xapakTepucTukn aTasioHa.

[varnasoH Yactor O.0b Qa6 «0 1b
MOCTOSAHHBIN TOK ot 0go 120 2-10'5-(1+21 O) 7-107-(1 + D)
0.02—200 kI'y, ot 0 go 120 4-H0"5« (1 + 10.4-0) MO-5¢(1 +9.50)
0,1—100 Mry, or 0go 120 610 -4-~ +8,3-0) 7-10"4 + (1 +6-0)
0.1—25.86 Ty, or 0 go 100 3-10"3 (1 +0,17 0) 5-10'3-(1 +0.16-0)
25.86—78.33 Ty ot 0 fo 100 3-ia2-(i +0.03-D) 5102 (1+0.020)
78.33—178 1T ot 010 60 5-10-2 (1 +0.05 D) 5-10-2 (1 +0.07-0)

raoe O — ocnabneHue,

SO0— cpefHee kBagpaTuyeckoe OTK/IOHEHME pe3yfbTaTta M3MEepPeHWUid Mpy BOCNPOU3BEAEHUN eAUHULLbI
ocnabneHus npu 10 He3aBUCUMbIX HABOAEHUSAX,

0 O— Heuck/IlOYeHHan cuctemaTnyeckas norpeLlHocTb.

OueHka HeonpefeneHHoCT pe3ybTaToB U3MepeHuin npueefeHa B Tabnuue 2. PaclumMpeHHas Heomnpe-
[JeneHHOCTb ykasaHa Ans koadduuymnerHTta oxsara K = 2.

Ta6nuua 2— HeonpeaeneHHOCTb Pe3y/bTaToB U3MepeHuii

[yiarasoH
uacTor O via. ib “o-nb ve ib U.ap
Tﬁf;?iHK 0T0p0 120 2 10'5(1 +2,1-0) 410-5-(1 +0)  4.5-10~®(L + 1.26-0) 9 10 5-(1 + 1.26-0)
0,02—200 .
o 0T040 120 4-10 61 +10.4-0) 4-10'5 (1 +9.5-0) 6.MOAO +10-0) 1.1-10 4 (1 + 10-0)
0,1—100 R . .
My 07040 120  5-107-(1 +8.3-0)  4-10"4-(1 +6-0)  6.410 4 (1 +7.5-0) 1.3-10'3 (1 +7,5-0)
0.1—25.86 ‘ ,
Mo 07040 100  3-10'3-(1 +0.16 0) 2.8-10 3-(1 +0.16-0) 4.2-10'3-(1 + 0.16-0) 8.3-10 3-(1 +0.16-0)
25'86r_rLZ8'33 07040 100 3-10-2 (1 +0.03 0) 2.9-10-2 (1 +0.02 0) 4.2-10-2(1 +0.03-0) 8.3-10-2(1 +0.03-0)
78,33—178 5-10-2.(1 + 0.05 O) 2.9-10-2(1 +0.07-0) 5.8-10-2(1 + 0.05-0
ry oT 0 g0 60 -10-2.( . ) 2.9-10-2( .07-0) 5.8-10-2( .05-0) 1.2-W 41 +0.05-0)
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33 [ocyAapCTBEHHbIN NepBUYHbIA 3TaNOH NPUMEHSAIOT 418 Nepefayn eanHULbl ocnabneHus anekTpo-
MarHUTHbIX Kosie6aHuii.

- BTOPWYHbIM 3Ta/lOHAM HenocpeAcTBeHHbIM cpaBHeHvem ¢ CKO. SI0, B gnanasoHe oT 0.0002 pgo
0,03 gb (cTaHgapTHOI HeonpefeneHHocTbo TUNa A. na0, B AnanasoHe ot 0.0002 go 0,03 aB):

- pabouum 3TanioHaMm 1-ro paspsga MeToAoM NpsiMbix M3mepeHuii ¢ CKO, Sf0, B gnanasoHe ot 0,0005
8o 0,2 ob (cTaHpgapTHOI HeonpeaeneHHocTbo Tuna A. nAO, B ananasoHe ot 0.0005 go 0,2 ab).

4 BTOPUYHbIE 3TasIOHbI

4.1 B KauyecTBe BTOPUYHOrO 3TasiOHA UCMOJbL3YT aBTOMATU3NPOBAHHbI U3MeEPUTE/IbHbIA KOMMJIEKC,
ob6ecneunBaloLLMii BOCNpon3BeAeHNe eAnHNLbI 0cabneHns 3neKTpoMarHMTHbIX konebaHuii B Anana3oHe oT
0 po 120 gb B AnanasoHe yactoT F = 55 kly; 100 k'y — 37,5 Ty ¢ norpewHocTbio SI0 (cymMapHoli cTaH-
[apTHOI HeonpegeneHHocTblo 0c0) He 6onee 8 10-4 — 4  10-146 npu 10 He3aBMCUMbIX HAGNOAEHUSX.

4.2 BTOpWYHble 3TasIOHbl NPUMEHSIOT 419 nepejayn eauHnLbl ocnabneHns 3neKTpoMarHUTHbIX Kone-
6aHWii MeToaoM MPSAMbIX M3MepeHuin pabounm atanoHam 1-ro paspsga. CKO mMeTofoB nepegayuv eguHuLb
ocnabnexusa S10 coctasnset ot 0.0005 o 0.2 ab.

5 Pa3psagHble pabouyne 3TasiOHbl

5.1 Paboune 3TasoHbl 1-ro paspsaga

5.1.1 B kayecTBe pabounx atasoHoB 1-ro paspsifa UCnonb3yT aTTEHIATOPbLl N3MepuUTeibHblE U yCTa-
HOBKM /191 NOBEPKN aTTEHI0AaTOPOB.

5.1.2 Mpegfenbl gonyckaembix AOBEPUTENIbHBIX NOrPELLHOCTEn paboynx aTanoHoB 60 npu AoBepuTesb-
Holi BepoATHOCTU 0.95 3a MeXNoBepOoUHbIi MHTepBas cocTasnsaoT oT 0.002 fo 2.2 ab.

5.1.3 Paboune aTanoHbl 1-ro paspsga NpUMeHsIoT AN1A NoBepkn pabounx aTasloHoB 2-ro paspsaga MeTo-
[IOM NPAMbIX N3MEPEHUIA.

5.1.4 CooTHOLIEeHVe NpeAenoB AoMyCckaeMbix NorpeliHocTed pabounx atanoHoB 1-ro paspsga v noee-
psSeMbIX MO HUM paboyrx 3Ta/IOHOB 2-T0 pa3psaa f0/HKHO ObiTb He 6onee />.

5.2 Paboune aTasioHbl 2-r0 paspsaga

5.2.1 B kayecTBe paboymnx aTasIoOHOB 2-T0 paspsfa UCMob3yT aTTEHIATOPbl N3MepUTeibHbIE U yCTa-
HOBKM /19 NOBEPKN aTTEHI0aTOPOB.

5.2.2 Mpepfenbl Aonyckaembix AOBEPUTENbHBIX NOTPeLUHOCTE pabounx aTanoHos &0 Npu fOBEPUTESb-
Holi BeposiTHOCTK 0.95 3a MeXNOBOPOYHbI nHTepBan coctasnawT ot 0.01 ao 2.5 ab

5.2.3 Pabouve aTanoHbl 2-10 pa3psga NPUMEHSIOT 418 NoBEPKN pabounx cpeAcTB U3MepeHuli MeToLoM
NPAMbIX U3MEPEHUIA.

5.2.4 CooTHOLIEHVe NpeAesnoB A0MyCKkaeMbiX NOrpelHocTed pabounx aTasnoHoB 2-ro paspsaga v nose-
pSEeMbIX MO HUM pabouynx CpeAcTB U3MEPEHWNIA JO/KHO 6bITb He 6onee ¥3.

6 Paboune cpeacrtea usmepeHui

6.1 B kauecTBe pabounx cpefcTB U3MEPEHUI UCNOMb3YOT aTTEHI0ATOPbI (PMKCMPOBaHHbIE, a Takke aT-
TEHIAaTopbl. BXOASLNE B COCTAB WU/IN BCTPOEHHbIE B Pa3/inyHble pagnonsmeputenibHbie Nnpubopsl: usmepute-
nv mMoaynei koahduureHTa nepegadn n 0OTpaXKeHUs,, U3MepUTenn KOMM/IeKCHbIX KO3adhhrLMeHTOB nepesay,
N3MEpPUTENIN pa3HOCTU (a3 U OTHOLLUEHUSI YPOBHEN, N3MepuUTENN HEPABHOMEPHOCTM TPYNMNOBOr0 BPEMEHU 3a-
nasfblBaHus, Npuéopsl A8 UccnefoBaHna aMnauTyAHO-4aCTOTHbIX XapakTepucTuK, aHaim3aTtopbl CUrHasIoB,
N3MepuTesniv napamMeTpoB aHTEHH, NMPUEMHUKM U3MepUTE/bHbIE, reHepaTopbl CUTHA/I0B BbICOKOYACTOTHbIE U
ap. Cwh.

6.2 Mpefensbl fonyckaeMbIX NOrpeLlHocTel pabounx cpeacTB usmepeHnii Ap3a MeXNoBepPOUHbIi NHTEp-
Ban coctasnseT oT 0,03 go 3 gb.
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