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1 O0mue nooxKenus

Hacrosimas meromuka pacnpoctpamsiercs ma TCHEPATOPEl  CHIHATIOB  BEKTOPHEIE
SMMI100A (mamee — remeparopsr) u YCTaHABIMBAET TOPSIOK H OOBEM HX MEPBUYHON U
NEePHOIUYECKOH MOBEPKH.

IloBepka remepaTopoB curaanos BekTopHerx SMM100A Mosker OCYIIECTBIATHCS TOMBKO
AKKpEIIMTOBAHHBIM, HA [IPOBE/ICHHE MOBEPKH B COOTBETCTBHH € 3aKOHOAATENHCTBOM PoccHiickoii
Deiepannn 06 aKKpeMTALUK B HALMOHAILHOH CHCTEMe aKKpeJIMTallkK JIUIIOM, B COOTBETCTBUH
C €ro 00JIacThIO aKKPeTHTALIUH.

IIpu nporenenun nosepku momxHa GBITH 06ecHedeHa IIPOCIICIKUBAEMOCTE TIOBEPSIEMBIX
TCHEPATOpOB CHrHANOB BEKTOPHBIX SMMI100A K rocynapcTBEHHBIM MepPBUUHBIM 3TATOHOM
C/IMHHII BEIMYUH B COOTBETCTBUH C:

- kK I'OT 1-2018 «ocynapcTBeHHBIH HepBUYHBIN 3TATOH CJIMHHI] BPEMEHH, YaCTOTHI H
HAIMOHALHOH IIKAIbl BPEMEHH» B COOTBETCTBHH ¢ IIpHKazom Poccranmapra Ne 1621 or
31.07.2018 O6 yTBep:/JeHHH TOCYIAPCTBEHHOM TIOBEPOYHOH CXEMBI I CPE/ICTB M3MEPEHHIA
BPEMEHH M YaCTOTEI;

- k I'DT 26-2010 «I'ocysapcTBeHHBIH IEpPBHYHBIE ITAIOH CIMHHIBL MOIIHOCTH
3NIEKTPOMArHUTHBIX KOJIeOaHH B BOJHOBOJHBIX U KOAKCHANBLHEIX TPAKTAX B JMAMA30HE YacTOT
ot 0,03 o 37,50 I'T1» B cootBerctRum ¢ ITprKazom Poccranmapra Ne 3461 or 30.12.2019 06
YTBEPAICHUM  TOCY[apCTBCHHOH TNOBEPOYHON CXEMBI JUIL CPEJCTB H3MEPEHHH MOIIHOCTH
SIICKTPOMArHUTHBIX KoseOaHuii B iuanasone 4actot ot 9 k[ 10 3715 T

- K I'DOT 167-2017 «I'ocynapcTBeHHBIH IIepBHYHBIA ATANOH COMHHUIBI MOIIHOCTH
SJIEKTPOMArHUTHAIX KolleGaHnuii B jHama3oHe 4acToT ot 37,5 1o 78,33 I'T'u» B COOTBETCTBHH C
npukazoM Poccranmapra Ne 2839 or 29.12.2018 06 YTBEP)KICHUH TIOCYIapCTBEHHOMH
TMOBEPOYHOH CXEMBI JUISL CPEICTB M3MEPEHHH MOIIHOCTH SIeKTPOMATHHUTHEIX KOIeGaHMi B
auanasoHe yactot ot 37,50 no 78,33 I'T'm;

- X I'OT 193-2011 «locynapcTBenHBl NEpBHYHBIA 3TATOH €AMHHIEI OcmabeHus
ICKTPOMArHUTHEIX KolsieDauuit B juanazoHe yactoT oT 0 10 178 I'Th» B COOTBETCTBHH C
IIpukasom Poccranpapra Ne3383 or 30.12.2019 06 yTBepxaeHHH [ocynmapcTBeHHOI
TMOBEPOIHOM CXEMBI TSl CPE/ICTB H3MEPEHHI 0CAa6IeHNs HAPSIKEHUS TOCTOSHHOTO TOKA |
SIIEKTPOMArHUTHEIX Kojiebanuil B 1uana3one yactot ot 20 'l 10 1784 I'T'1;

- K I'OT 180-2010 «[ocymapcTBeHHBIl TepRUYHELE 3TATOH €IUHHIEL koapdunmenra
AMIUTHTYTHOH MOJIy/ISIIMM BBICOKOYACTOTHBIX KOJEOAHHHY» B COOTBETCTBHM cI'OCT P 8.717-
2010 T'CH. T'ocynapcrBeHHAsl NMOBepOYHAst CxeMma s CpeacTB H3MepeHult koaddurmenrta
AMIUTTYHOH MOJY/ISIIUEA BEICOKOYACTOTHBIX KONeOaHHI;

- kK I'OT 166-2004 «ocynapcTBeHHBIH TIepBHYHBIN CHEMHATbLHBI STAIOH €U HULIBI
JICBHALMI  4acTOTeI» B cooteeTcTBuM ¢ I'OCT P 8.607-2004 I'CH. Tocynapcreennas
ITOBCPOYHAs CXeMa JUIsl CPEICTR U3MEPEHUH JeBHAIIMH YaCTOTEL

Jlnst obecnievenus peanmsanuy METOIHKH [IOBEPKH TIPH OIPEAEIEHAH METPOIOTHUECKHX
XapakTCpuCTUK mo mynkram 10.1; 10.2; 10.3; 10.4; 10.5; 10.6 IIPUMEHACTCA METOJ IIPSMBIX
H3MEpeHHuii.



2llepeuens onepauuii moBepKH cpeacTra H3MepeHuii

2.1 Ilpu mpoBeJECHUH TTOBEPKH BBITOIHSIIOT Onepanuu, ykasaHHble B Tabnuue 1.
Tabnuua 1 — Onepanuu nosepku

HaumeHoBauue onepanuu O6s13aTenbHOCTE
Metonan:
IPOBeJCHHUS
IOBEPKH
[PH NIOBEpPKE
(HOMEpP
. NEPHO/TH-
IIYHKTA) [IEPBUYHOM i
YECKOH
1 7. 3 4
Buemnuit ocMoTp cpezncTsa u3MepeHuit 7 Ila Ja
Ioaroroeka k moeepke i onpoGoBanue cpeJicTBA g T Tla
H3MEpEeHuit
Wnentudukamus mporpaMMHOIO — obecredeHus 9 Tla Tla
CpeJICTEa H3MEPEHHH

Ormpesienienre  MeTPOJIOTHYECKHX XapaKTePHCTUK
CpeJICTBa H3MEPEHHH

Omnpenienienne OTHOCHTENBHOM MOTPEIIHOCTH
YCTaHOBKH YacTOTHI IpH paboTe OT 10.1 Ha Ja
BHYTPCHHET0 OIIOPHOI'0 I'eHeparopa
Omnpenenenye muanasoHa ycTaHOBKH YPOBHSI
BBIXOIHOI'O CHHYCOHIATBHOIO CUIHANA U

10

4 ” 10.2 Ha Ha
OCHOBHOM abCOJIFOTHOM MOTPENIHOCTH YCTaHOBKH
YPOBHSI BEIXOJHOTO CHHYCOH/IAILHOTO CHTHATA
OmpeniesieHHe mapamMeTpoB CHEKTpa CHrHAIa B 103 T Tia
PEKHME HENPEPLIBHBIX KoJieOaHuii '
Onpenenenue apamMeTpoB PEXKHMOB
aMILIUTYTHOH, YaCTOTHOIA, HMITYJIbCHO#H 104 Jla Her
mMonymauuu (AM, UM, UM)
Onpe,ueneHHeu napameTpoB BHYTpPCHHEH 10.5 Jla Tla
KBaJpaTypHOH MOIYJISIIIHH
Onpenenenue KCBH Bbixoza reneparopa 10.6 Ha Her

2.2 Ha OCHOBaHHHM MHCBMEHHOTO 3asIBJICHUS Bragenbua CH fomyckaeTcs MpoBOIUTH
IIEPHOUYECKYIO TIOBEPKY I'€HEPaTOPOB CHIHAJIOB BEeKTOPHBEIX SMM100A mist MeHBIEro uuciia
H3MEPSACMBIX BEJIHUYHH:

- B OIpaHHYEHHOM [HaNa30He YacTOT N0 BEpXHEH I'PaHHYHOH 4YacTOTHl M0G0 U3
YaCTOTHBIX OMIKHK reHepatopa (6; 7,5; 12,75; 20; 31,8 I'T'n) B yactu oneparuii mo nyaktam 10.1
—10.6.

3TpeboBanus K yc;TIOBHSM HPOBeIeHHs! IOBEPKH

Ilpy  npoBemeHHWH IOBEPKH JODKHBI  COOJIOAATHCS HOpMaJbHbIE YCIIOBHS,
ycranoriiennsie B 'OCT 8.395-80 «I'ocynapcreennas cucreMa OGECICUEHHS CIMHCTBA
usMepenuii. Hopmanbneie ycmoBns uamepenwuit ipu noeepke. OBue TpeOOBaHHU»:

— TeMIIepaTypa okpy:;xatomei cpemsl, °C ............ ot 15 no 25;
— OTHOCHTEJIbHASL BIAXKHOCTh BO3AYXA, %6 ............... ot 30 mo 80;
—atMocdepHoe napienue, klla (MM pr.cT.) ......... ot 84 1o 106 (ot 630 g0 795);



4 TpeGoBanue K cHEUUATHCTAM, 0CYLIECTBJISIIO MM NOBEPKY

K mpoBeneHHIO NOBEpKH TeHEPAaTOPOB CHIHANIOB BeKTOPHBIX SMM100A JIOITYCKAIOTCst
CIEIHATHCTHI HMEIOIIHE:

- BBICWICC O00pasoBaHHE WM JIOMONHHTENbHOE MpodecCHOHATBHOE 06pa3oBaHMe 10
CTICLMANILHOCTH M (/M) HATPABJICHHIO MOATOTOBKH, COOTBETCTBYIOLIEMY OGIACTH AKKPeAMTALMM
(«MeTpoIorus» U (UIH) «PaTHOU3MEPEHHSY);

- OMBIT PAGOTHI 110 0OECTIEUEHHIO €IMHCTRA H3MEPEHHUHt B 0BNIACTH aKKPEIHTALIH, HEe MEHEe
Tpex JIeT;

- OCBOHUBIITHE PabOTy ¢ FeHEPATOPaMH M IPHMEHSEMBIMA CPEICTBAMH IIOBEPKH;

- M3YYHBIIHME HACTOAILYIO METOIHKY.

5 Merpoaorayeckne H TeXHHYECKHE TPEOOBAHMS K CPEACTBAM HOBEPKH

5.1 Tlpu mpoBejCHNH TOBEPKH T'EHEPATOPOB CHIHAJIOB BEeKTOpHEIX SMMI100A
TIPUMEHSIIOT CPEICTBA MOBEPKH, YKa3aHHEBIE B TabuIe 2.

5.2 BmecTo ykasaHHEIX B TaQIIMIE CPEJICTB MOBEPKH JIOYCKAETCS IPUMEHSTH pyrue
AHAJIOTHYHBIC STATIOHBI SMHHIL BEJIMYUH U CPE/ICTBA H3MEPEHHUH, 00eCIeUnBAIONIHE TPEBYEMYIO
TOYHOCTb IIEPEIAYM €IHHUIL BEIIMYUH IOBEPIEMOMY CPEACTBY H3MEPEHMUH.

5.3 IlpumeHseMble Cpe/CTBA MOBEPKH JOJDKHBI OBITH MCIPABHEL H IIOBEPEHHI,
NIPUMEHACMBIC CPCICTBA IOBEPKH yTBepxA€HHOro Tuna CH B KkayecTBe 3TAOHOB €IHHUIL
BEMMYUH JIOJDKHEI OBITh MCIIPABHBI H TIOBEPEHBI ¢ IIPHCBOEHUEM COOTBETCTBYIOLIErO paspsazia, 1o
TpeOOBaHHIO TOCY/TAPCTBEHHBIX MOBEPOYHBIX CXEM.

5.4 TlpuMensieMble STAlOHBI €UHHUI| BEJIHUMH He yTBepKIAEHHOro THma CH OJDKHEL
OBITH aTTECTOBAHBI M  yTBepXKACHBI NpHKazoM DeIepaibHOTO areHTCTBA IO TEXHUYECKOMY
PETYTHPOBAHUIO H METPOJIOIHH, B COOTBETCTBUM C IIYHKTOM 6 [TosoxkeHus: 06 dTaTOHAX €qHHUIT
BCJIMYMH HCTIOB3YEMbIX B Cepe ToCyJapCTBEHHOTO PETyIHPOBAHHS OOECIICYEHHs eNHHCTBA
U3MEPCHHUIl, YTBEPXKAEHHOIO TNOCTAHOBJIeHUeM IlpaBuTenscTBa PoccHiicKol Qenepauuu 0T
23 centsabpsa 2010 roma Ne734 (¢ u3MeHeHusiMH Ha 21 okrabpa 2019 roaa) ¢ mprcBoeHHEM
COOTBETCTBYIOLIErO paspsja, Mo TpeOOBAHUIO FOCYaPCTBEHHBIX TOBEPOYHBIX CXEM.

Tabnuna 2 — CpeyicTea nopepku

Howmep Hammenopauue Tpebyembre TexHuYecKHE Pexomenryemoe
IIyHKTa CpelcTBa XapaKkTePUCTHKH CPEJICTBA IOBEPKU CPEeCTBO
INOKYMeHTa IIOBEPKH ITpenesnsr nzmepenuit IIpenens: IIOBEPKH
110 TTIOBEpKe JI0ITyCKaeMOi
IOTPENTHOCTH
1 2 3 - 5
10.1 Cranmapt 3 paspagno | Cramgapr
YaCTOTEI 5 ITpuxasy 9acTOTHI
CHTHAJI 9YaCTOTOM "
10 MI'i Poccrannapra | pyOounuenstii
Ne 1621 ot GPS-12RG
31.07.2018
10.1 Yacrotomep 8F<+5.1071% | Yactoromep
YHHUBEPCAIbHBIN " C BHEIIHEH YHHBEpPCaIbHBIH
CHI'HAJ 4acTOTOMH =
100 't 10 MI'ng GEfEDy - LD
4acTOTOMH
3alron




I[Ipoomxenue Tabamie! 2

1 2 3 4 5
10.2 H3mepurens ot 100 xI'y o 44 I'T' 3 paspagmo | Barrmerp
MOIIHOCTH ot 3-10* 1o 10? MBT I[lpukazy | mormomaemoii
Poccrannapra | momuoctu CBU
ot 30.12.2019 | NRP50T
Ne 3461
Pa6Gouuii stanon
no Ilpukasy
Poccrannapra
0T 29.12.2018 .
Ne 2839
10.1;10.2 | Ananuszarop or 100 k' 0 44 T | 8F<+5-101° | Amammsarop
CIIEKTpa ot -130 1o C BHENIHEH | ClieKTpa
+20 ob (1 MBr) OTIOPHOM W CHTHAJIOB
rapMOHHYECKHE 4acTOTOI FSW50
HCKaxeHus < -75 nb 3a 1l rox
OTHOCHTEJIHHO 2 paspsia 1o
HecyIeH ITpukazy
HErapMOHUYECKHE Poccrannmapra
HUCKaKESHHS Ne3383 ot
<(-110...-90) nb 30.12.2019
OTHOCHTEJIBHO
HECYLIEH
10.3 Wamepurtens or 100 MI'y o 44 I'T AHanu3zatop
(az0BBIX IIYMOB (a3zoBsIii +1,5 nb dazoBoro myma
myMm <-134 gb FSWP50
OTHOCHTEIBHO
HECYIUeH B mojioce
1 I'y, ipu oTCcTpOiiKe
20 k'
10.4; 10.5 H3mepurens Kam: ot 0 mo 100 % 1-b1ii paspan | Axamusatop
MOIYJISALHH o 'OCT P | criektpa u
8.717-2010 | curnanos
Fn: no 10 MI'y FSW50 ¢
1-p1it paspsn | onmusimu K7,
mo 'OCTP | K70 u B320
8.607-2014
gemonymsinus 16QAM 0,6 %
10.6 Amnanuzarop oT 10 MI'n mo 44 I'T'i Ananu3zarop
neneu KCBH: or 1,05 no 10 +5% DIIEKTPHIECKHX
nernei
BEKTOPHBII
ZVAS50
10.1 -10.6 | Tepmo- ot - 10 °C no + 60 °C £0.4 =€ ITpubop
THTPOMETP ot 10 % no 95 % +3 % KOMOMHHpOBaH-
Hell Testo 622




6Tpebosanus (ycn1oBus) 110 obecnedeHu o 6e30NaCHOCTH NPOBEIEHHS NMOBEPKH

6.1 Ilpu npoBeeHHH IIOBEPKH HEOOXOIUMO COBTIONATD:

— ofuwe npasuia TeXHUKH 0E30IIACHOCTH B COOTBETCTBHH ¢ TpeGoranmsmu [OCT
12.2.003 «Cucrema crannapros GesomacHocTH Tpyma. OBGOpYNOBaHHE NPOH3BOLCTBEHHOE.
Obmume TpeboBaHUs OE30MACHOCTH Y,

— «lIpaBuna 110 0Xpane Tpy/ia IPH SKCIUIyaTalllK 3IEKTPOYCTAHOBOKY, YTBEPHKICHHEIE
[IpukazoM MuHHCTEpCTBA Tpyma U conUanbHOM 3anmTel Poccuiickoit Oeneparu 0T 24 MO
2013 roma Ne 328n «OG6 yreepxienun IlpaBun mo oxpade Tpyna IpH JKCIUTyaTalu{
3IIEKTPOYCTaHOBOK»;

— YKazaHWs 110 TeXHHKe Oe30MacHOCTH, TIPHBENCHHBIE B OSKCIUTyaTallHOHHOM
JOKYMEHTAI[HH Ha CPEICTBA MOBEPKH;

— YKa3aHHd 10 TeXHHKE O€30MaCHOCTH, TIPHBEJEHHBIE B OSKCIUIyaTAllHOHHOMN
JIOKYMEHTALUU Ha I'eHePaTOpHI.

6.2 K mpoBesieHMIO TIOBEPKH JIOIYCKAIOTCS CHEUANMCTEL, H3YYHBLIHE TpeboBaHHs
6esomacroctn mo T'OCT 22261-94 «Cpenctsa u3MepeHHil SICKTPHYECKHMX M MATHHTHBIX
BenuuuH. OOmime TexHuueckue ycinoBus. ¢ Mamenermmem Nely w T'OCT 12.2.091-2002
«be30IacHOCTh  3JEKTPHICCKUX KOHTPOJTBHO-H3MEPHTENBHBIX [PUOOPOB H  JTaGOPATOPHOro
obopynopanus. Yacte 1. O6mme TpeGoBaHHI», uMeOmHe 3 Ipynmy JAOmycKa IIo
3NIEKTPOOE30NACHOCTH U IIPOIIE/NTHE HHCTPYKTAX II0 TEXHUKE 6€30MacHOCTH Ha paboyeM MecTe.

6.3 Ha pabouem MecTe JOMKHBI OBITH IPHHATEL MEpHI 110 OGECICYEHHIO 3aIIHTH OT
BO3JICHCTBUA CTATHIECKOTO HJIEKTPHYECTBA.

7 Buemnuii 0cMOTp cpeacTBa M3MepeHHii

llpu mnpoBeneHMH BHENIHETO OCMOTpPAa YCTAHOBHTH COOTBETCTBHE reHepaTopoB
CIIEJIYIOIIAM TPeOOBaAHHUSIM:

- BHEIIHMH BHI T€HEPATOPOB JOJDKEH COOTBETCTBOBATE (dororpadusiM, npuBeIEHHBIM B
ONHCAHHH THIIA HA JAHHOE CPEICTBO H3MEPEHHIT;

- HAJINIHE MAPKUPOBKH, MOJTBEPIKAAIOMIEH THII, H 3aBOJICKON HOMEP;

- HalM4ue IUIOMO OT  HECAaHKIMOHHPOBAHHOTO JOCTYIA, YCTAHOBIEHHBIX B MeECTax
COTJIACHO OITHCAHMIO THIIA Ha JJAHHOE CPE/ICTBO U3MEPEHHIA.

- HapyXHas MOBEPXHOCTh HE IOJDKHA HMETh CIIEIOB MEXaHHYECKHX IOBPEKICHHUIL,
KOTOpBIE MOTYT BIIUSATH Ha paboTy NPpUGOpa U €ro OPraHOB YIPARIICHHS;

- Pa3bEMBI JJOJKHEI OBITE YHCTHIMH;

- KOMIUICKTHOCTE TI'€HEpaTopa MOJDKHA COOTBETCTBOBATH YKA43aHHOH B TeXHHYECKOM
JOKYMEHTALUHN (QUPMBI-H3TOTOBHTEIA.

Pe3ynbraThl BBITOMHEHMs ONEPAIMH CYATATH TONOMHTEIBHBIMH, €CIH  BBIIONHIIOTCS
BbIIIIEYKa3aHHbIe TPeOOBAHMS.

VYcTaHOBIeHHEBIH (aKT OTCYTCTBHSL IIOMG OT HECAHKIIHOHMPOBAHHOTO JOCTYyIa IIPH
TICPHO/IMIECKOH NIOBEPKE HE SIBISCTCS KPUTEPHEM HEHCIIPABHOCTH CPE/ICTBA HU3MEpPEeHUS U HOCUT
MH(DOPMATHBHBIH XapakTep sl MPOM3BOMUTENS CPEJCTBA HU3MEPCHHH M CEPBHCHBIX I[EHTPOB,
OCYLIECTBIISFOIIUX PEMOHT.

®akT OTCYTCTBHS IIIOMO OT  HECAHKIHOHHPOBAHHOTO JIOCTyNa MpH TMepHOAHYECKON
HoBepKe (PUKCHPYETCs B IIPOTOKOJIE OBEPKE B COOTBETCTBYIOLIEM pasfielie.



8 IloaroroBka k noBepke u onpo6oBanue CpeacTBa H3MepeHHi

8.1 IlogroToBka K nosepke

Iopsimok  ycraHoBKH reHepaTopa Ha paGouee MECTO, BKJIIOYEHMS, YIPABICHUS H
AOTOTHUTE/IbHAS HH)OPMALHS TIPHBENEHE! B PYKOBOICTBE IO SKcIuTyaTanuu: «I eHepaToper
CHTHANOB BeKTOpHBIE SMM100A». PykoBomcTBO 1o 3KCIUTyaTammmy.

YOeauThCs B BEINOIHEHUH YCIOBHIA TIPOBEICHHS [IOBEPKH.

Brijiepikarh reHepaTop B BEIKIIIOUCHHOM COCTOSHHH B YCIOBHAIX TIPOBEJCHUS TIOBEPKH HE
MCHEE JIByX 4acCOB, €CITH OH HAXOUJICS B OTJIMYHBIX OT HHX YCIIOBHSX.

Briiepxats reHeparop Bo BKIIOUEHHOM COCTOSHHH He MeHee 30 MHUHYT.

Beiiepxath cpecTBa MOBEPKH BO BKIIOYEHHOM COCTOSHHE B TEYEHHE BpPEMEHH,
YKa3aHHOI'0 B HX PYKOBOJCTBAX ITO SKCIIIyaTAIUH.

8.2 OnpoGosanue

IIpoBEpHTE BO3MOXHOCTE M HPOXOK/IEHHE BHYTPEHHETO TECTa, JJIS Yero HaXaTh
knagui: "'System Config > Setup > System > Internal Ad justments > Adjust All".

PesynbTatsl onpoGoBaHus CUHTATE y/IOBIETBOPHTENLHBIME, €CIH [OC/IE BKIIOYCHMS I
IIPOXOXK/ICHHS BHYTPEHHETO TECTA HE BO3ZHHKAIOT COOOIIEHUST 06 OmubKax.

9 UnenTHduKanus nporpaMmMHoOro ofecnedenns

IIpoBeputs oTCyTCTBHE OMMGOK IpPH BKIIOUEHHH T'eHEpaTopa. Wnentudurkannonnoe
HAUMCHOBAHHE M HOMEp BEPCHH MPOrPaMMHOIO 00eCHIeueH s TeHepaTopa OTOBPaKArOTCs IpH
HaxaTud Kiasuil: "System Config > Setup > Instrument Assembly > Versions / Options".

Howmep Bepeun T1O momkeH COOTBETCTBOBATE YKa3aHHOMY B OMHCAHHH THIA Ha JlaHHOE
CPEACTBO M3MEPEHHH.

10 Onpeneenue METPOIOrHYECKHX XAPAKTEPHCTHK CpeAcTBa H3MepeHH

10.1 Onpenenenne 0THOCHTENBEHO MOTPEIIHOCTH  YCTAHOBKH  4aCTOTEL npu pabote ot
BHYTPEHHETO OIIOPHOT0 reHepaTopa

Onpezenenue OTHOCHTENBHON MOTPENIHOCTH  YCTAHOBKH — YaCTOTEL upu pabore ot
BHYTPCHHCI'O  OIOPHOTO TE€HEPAaTOpa MPOBOJST METOIOM MNPSIMBIX H3MEPEHHI ¢ IOMOIIBIO
Uacroromepa yHusepcairHoro CNT-90, ananusaropa criektpa u curnamos FSW50, cTaHaapra
4acToThl pyouauesoro GPS-12RG, KOTOpPEIi HCIOMB3YeTCs B KaUecTRe OIIOPHOIO reHepaTopa.

OTHOCHTENBHYIO MOTPEMHOCT  YCTAHOBKH — YACTOTEI Ipu paboTe OT BHYTPEHHErO
OIIOpHOTO reneparopa Ha vactore 10 MI'u onpesemuts myTeM H3MepeHUS CHrHANA BHYTPEHHEH
OIIOPHOM YacTOTHI Fyow paBHoit 10 M1 Ha 3a/Hell nanenu reHepaTopa. Bemonuuts coenunenne
CPEICTB M3MEPEHUH B COOTBETCTBUM CO CXEMOIi, IPUBE/IEHHOM Ha pcC. 1.

M3mepute wacroty omoproro remepatopa y SMM100A, 3a(UKCHPOBATh PE3YIILTATHI
H3MEPEHUH Fiyzy.

GPS-12RG . CNT-90 SMM100A
10 MHz OUT RefIn In | RefOut
Pucynok 1



OTHOCHTENBHYIO NMOTPENIHOCTS  YCTAHOBKH — YaCTOTHI py paboTe OT BHYTPCHHELO
OIOPHOTO reHeparopa Ha Yactore From paBroit 100 kIt onpesenuTs ¢ OMOMIBIO gacToromepa
ynupepcanporo CNT-90, paboTaiomero or BHelHelf OMOPHOH YaCTOTEI, MOAABACMON OT
CTaH[apTa 4acTOTHL. 3aMKCUPOBATh Pe3yNbTATE H3MepeHHH Fim.

OTHOCHTENBHYIO TOTPENIHOCTh  YCTAHOBKH — YACTOTHI npy paboTe OT BHYTPEHHEro
OIOPHOIO  reHepaTopa Ha MaKCHMalbHOM dactore BhIXogHOro CBUY curmana Fuoy , B
3aBHCHMOCTH OT OIMIMM YacTOTHOIO AHAla3oHa IopepseMoro remeparopa (6 I'Tm; 7,5 ITix
12,75 ITu; 20 I'Tn; 31,8 I'Tw; 40 ITw; 44 I'Tw), onpesenuTs ¢ HOMONIBIO aHajIM3aTopa CIeKTpa
u curHanos FSW50, paGoraromero B pexume uactoToMepa OT BHemHei OIIOPHOH YacTOTEHI,
[I0JjaBaeMOii OT CTaH/apTa 9acToTH pyduaueBoro GPS-12RG.

BEIONHUTE  COCMHEHHE CPENCTB HM3MEepeHHIt B COOTBETCTBHH CO  CXEMOIi,
IPUBCAEHHOH Ha pHC. 2.

SMM100A
GPS-12RG o FSW50 ’ RE50Q
10 MHz OUT Refln In
Pucynok 2

VI3MepuTh 4acTOTy aHaaM3aTOpOM CHEKTpa W cHrHatoB FSWS50, 3a(UKCHPOBATH
Pe3yIbTaThl U3MEPEHHH ).

102 Omnpenenenne jManas’oHa yCTAHOBKH YPOBHS BBEIXOJHOIO CHHYCOUIATBHOTO
CHIHala ®  OCHOBHOH aOCONIOTHOH MOTPENIHOCTH YCTAHOBKH YPOBHA  BBIXOJHOTO
CHUHYCOUIATBHOIO CHrHAJIA

Onpenenenne OCHOBHOM aGCOMIOTHON IOTPEIIHOCTH YCTAHOBKH YPOBHS BBIXOJIHOTO
CHHYCOHJQlIBHOTO ~ CHTHAalla, a TakkKe [Hala30oHa YCTAHOBKH YPOBHS  BBIXOJHOIO
CHHYCOH/IAJIBHOTO CHUTHAJIA, IPOBOJAT METOAOM IIPAMBIX H3MepeHHH. [ ypoBHei BBIXOMHOM
mMomHocTH 0T 0 o 18 b (1 MBT) M3mepenus mpoBoaaT ¢ moMOMIBIO BaTTMETPA IOTJIOMAEMO
momuoct CBY NRPS5S0T. J[ns ypoBHeH BBIXOIHONH MOLIHOCTH OT muHyc 120 mo mumyc
5 1b (1 MBT) m3Mepenus IPOBOAAT ¢ OMONIBIO aHATH3ATOPA cnektpa u curaanor FSW50.

Hoaxmouuts BarTMeTp normomaemoi Monoctd CBY NRPSOT x BBIXOJly I'eHepaTopa,
YCTaHOBHTh Ha HEM 4YaCTOTY H3MEPCHHMH I KOPPEKTHPOBKHM YaCTOTHOH 3aBMcHMMOcTH. Ha
[CHEPATOpPE yCTAHOBHTH HCMOIY/JIMPOBAHHBIH CHI'HAJI, YPOBEHb BBIXOJHOH MOIIHOCTH Pyt
paBueii 0 ab (1 MBT). B 3aBHCHMOCTH OT ONIHM YaCTOTHOIO JMANA30HA reHepaTropa, H3MepeHus
BLIXOJIHOTO ypOBHs reHeparopa Pusm mposectu Ha yactotax: wacrotax 0,1; 1; 3; 8: 10; 20; 52;
52,01; 100; 200 MTI'u; manee o 6 I'Tip ¢ marom 200 MI'; ot 6 I'T'iy o 12,75 I'Tx ¢ marom
250 MI'm; ot 13 ITu o MakcuManbHOM wacToThl ¢ marom 500 MI'm. 3aduxcuposars
PE3yNbTaThl U3MEPEHHH Pusm.

Kpome ostoro, amamoruymbiM 00pasoM NPOBECTH M3MEPEHHS /U MAKCHMAIbHO
crienuUIHPOBAHHOIO YPOBHS BBIXOJHOTO CHIHAJA reueparopa Pycr B COOTBETCTBHH ¢
Tabnuiei 3.

BRIIONHUTE COeTHHEHHE CPE/ICTB H3MEPEHHIT B COOTBETCTBUH CO CXEeMOi, IPUBEIEHHOH
Ha pHC. 3.



Tabmauna 3

JInana3oH yCTaHOBKH 3HAYEHHiH YPOBHSI ot 100 k' o 1 M@ BKROY. oT -120 mo +3
BBIXOJTHOT'O CHIHana Jyts onuuii B1006, cB. 1 mo 3 MI'1; BKTIOU. oT -120 mo +8
B1007, B1012, B1020 B 3aBHCHMOCTH OT | cp. 3 Ml o 20 I ot -120 mo +18
4acToTsl, 1b (1 MBT)
Jlana3on ycTaHoBKY 3Ha4eHuH yporHsS | ot 100 k[ o 1 Mt roton. ot -120 go +3
BEIXOJTHOT'O CHrHauna ams ommit B1031, cB. 1 mo 3 MI'1y BKTIOY. ot -120 mo +8
B1044, B1044N B 3aBHCUMOCTH OT ¢B. 3 MI'n io 3 I'T' BKITROY. ot -120 mo +18
4acToTel, Ab (1 MBT) ¢B. 3 10 16 I'T'1y BKIIOY, ot -120 o +17
cB. 16 mo 19,5 I'T BxIOY. oT -120 o +15
cB. 19,5 no 29 I'T'i BKTIOU. oT -120 no +18
CcB. 29 5o 33 I'T' BKITFOU. ot -120 mo +17
¢B. 33 no 40 I'T' BKTROY. ot -120 no +15
¢B. 40 no 42 I'T'u BKIIOY. oT -120 mo +13
CcB. 42 no 44 I'T ot -120 o +11

['eHepaTop nepeBecTH B pexuM pabOTH OT BHEINHErO HCTOYHHUKA OIIOPHOIO CHUTHAasA
gactoTod 10 MI'n, xotopslif momats ¢ Beixoma 10 MIn aHanu3aTropa CHIEKTpPa W CHIHAJIOB
FSW50. Ha reneparope ycTaHOBHTL HeMOIYTHMpOBAaHHBIH curHan wactotoii 100 MI'n u
ypoBem 0 nb (1 mBt). Ha ananusatope ycranosuts 9aCTOTy U3MEPEHHA M BHIOPATh PEXKHM
OTHOCHTENBHBIX M3MEPEHHH YPOBHs curHaza (yctaHoBuTh «0 aby).

YMeHbIIas BBIXOJHOH ypoBeHs reneparopa Pyct ¢ marom 5 b, nposectn H3MEpEeHHS JI0
ypoens munyc 60 1b (1 MBr). 3adukcuporats pesynsratsr mamepenuit Py

y
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Pucynox 3

py noctrkennu noxasanmuii Mapkepa Menee, yem MuHyc 60 1B (1 MBT) na ananusarope
CIIEKTpa yCTAHOBHTL: ONOPHBIH yposenb Munyc 60 16 (1 MBT); BeTpoeHmBIH arreHroarop BY
0 nb; mnonocy mpomyckauust 1 I'm. YcraHOBHTH IIOJIyYCHHOE 3HAYEHHE MapKepa B KayecTBe
OIOPHOTO.

YMeHbIIAs BEIXOIHOH YPOBEHb reHeparopa Pycr ¢ marom 5 b, IIPOBECTH U3MEPEHHUS 0
yposHs Munyc 120 b (1 MBr). 3adukcuposats pesyabTaTsl U3MepeHuit Py.

ITOBTOPHTE H3MepeHHs Ha MAKCHMATLHOH YacToTe nosepsieMoro reseparopa (6 I'T'n mis
onuu B1006; 7,5 I'Tu st omuem B1007; 12,75 T mist onmuu B1012; 20 I'T'u anst omuu
B1020; 31,8 TTu must onum B1031; 44 ' jutst ormomii B1044, B1044N), B muanazone ot
0 nb (1 MBT) 10 MHHHUMABHOTO CHENM(UIMPOBAHHOTO 3HAYEHHs YPOBHS BBIXOZHOTO CHIHANA
Ha MaKCUMalIbHOH YacToTe. 3aduKcHpoBaTh pe3ynbTaThl H3MepeHHil Py,



10.3 OmnpeneneHue napaMeTpoB ClieKTpa CHIHANA B PEKUME HEIIPEPLIBHBIX KOJIeOaHui

OmpesienieHne TapaMeTpoB CHEKTpa CHrHaga B PEXHME HENPEPBIBHBIX KOJIeOaHUi
MPOBOAT METONOM TPAMBIX H3MEpPeHMH. [N ompeneneHHs  ypoOBHS TapMOHHYECKHX
COCTABILAIONMX HCIONB30BATE  AHANM3ATOP CIeKTpa W curHanoB FSWS50, s ompenmenenus
YPOBHs (pa30BOro NIymMa HCHONB30BATh aHam3arop ¢azosoro myma FSWP50.

103.1 [lna onpeneneHuss  ypoBHS TapMOHHYECKHX COCTABJIAIONINX, BHIMOIHUTE
coenunerne CH B cooTBeTcTBHE cO cXeMoii, IpHBEAEHHO HA puc. 3.

Ha reneparope ycTaHOBHTD HEMOLYTMPOBAHHBIN CHIHA YaCTOTOMH fyec paeHoi 100 k' 1
yposHeM 3 b (1 mBr). Ha anamusarope cnektpa u curnamos FSW50 YCTAHOBHTH OMOPHEIH
yporeHb 3 nb (IMBT), uenrpambmyio wacToTy PaBHYIO YacTOTE€ TEHEepaTopa, IOJIoCY
npomyckanus 1 k[

BKIIOYHTH peXMM aBTOMAaTHYECKOrO H3MEpPEHHS TapMOHHYECKUX COCTABIIAIOIIHX.
IToBroputs H3Mepenus Ha wacToTax fuce paBmpx:l MI'm; 10,1 MIm; 200,1 MI'm; 1,201 I'T;
3,501 I'l'; 6 TT'm;7,125 TT;10,701 IT; 12,001 I 17,801 I'Tw; 19,501 I'T'n B 3aBHCHMOCTH
OT YCTAHOBJICHHOH YaCTOTHOM OlLMK reHepaTopa. 3ahUKCHPOBATE Pe3yIbTaTHI H3MEPEHUIA.

10.3.2 Jlna ompenenenust ypoBHs ($a3soBOro Imyma, BHINOMHHTH coemuuenue CU B
COOTBETCTBHH CO CXEMOM, NMPHBEAEHHOH HA PHC. 3 3aMEHHB aHATM3ATOP CIEKTPA H CHIHATOB
FSW50 na ananuzartop ¢azosoro myma FSWP50.

Ha reneparope ycTaHOBHTH HEMOJLYJIMPOBAHHBIN CHrHAT YacToToH 100 MI't 1 ypoBHEM
10 nb (ImBt). Ha amanusarope ¢asoeoro mryma FSWP50 yCTaHOBHUTh 4YacToTy 100 MI'm,
Auanason oTcTpoek oT 1 yno 100 k'l ¥ KoIMYeCTBO Kpocc-Koppessimii, HeoOXOMIMOoe JuTs
JIOCTIKCHHA TpeOyeMol YyBCTBHTEIBHOCTH. MapKkepoM B pexuMe u3Mepenus (pazoBoro myma
NIpOBECTH HM3MepeHus, 1pu orcTpoiike 20 xI'm or Hecymeii. 3aduxcmpopats pe3yJIbTaThI
H3MEpeHHui.

[ToBropuTts H3MepeHus Ha yacTorax BEIXoxHoro CBY curmana YKa3aHHBIX B Tabiuie 6 B
3aBHCHMOCTH OT OINIWH 9YacTOTHOTO JMalla30Ha TeHepatopa. 3apUKCHPOBATh pe3yJIbTATHI
HU3MEPEHUIA.

10.4 Onpenenenvie napaMeTpoB pPEKHMOB AMIUTUTYIHOR, YacTOTHOH, HMIIYILCHOI
Monymsauud (AM, UM, UM)

Onpefiernienue napaMeTpoB reHepaTopa B peskEMax BHyTperHed AM, UM (mpu HanmHUHK
omuu K720), UM (mipu mamuunn omuuii K22 u K23) npoBonst merosiom IPSIMBIX U3MEPEHUH ¢
TMOMOIIBIO aHAIIM3aTOPA CIIEKTPa M CUrHanoB FSW50 ¢ onuueit m3aMeprTensHoro geMoayistopa
CHrHaIOB ¢ aHajorosod moxymsiuuei (K7) u (B320). Bremonuuts coemunenue CU B
COOTBETCTBHH CO CXEMOI, IpUBEAEHHOM Ha puc. 3.

10.4.1 Jlns ompenenenust mapamerpoB B pexume AM (abcomoTHON MorpemHoCcTH
yCTaHOBKH Koo(pduipenra ammmutymHod Momynsuun (Kam) u KoohuIHeHTa TrapMOHHK
orubatometi (KHU)) Ha renepatope ycTaHOBHTH peXUM BHyTpeHHEH AM ¢ xoadpdunuentom
aMmmTyiHoH moayisinun (Kam) = 80 % wu wactoroit momymmpyromiero CHHYCOUAALHOTO
xonebanus 1 k['n, Hecymyio gactory 100 KI'L, ypoBeHb BBIXOAHONO CHrHAIA = 0 ab (1 mBrT).
Ha anamusarope yctanoButh pexum memonymsimu AM Ha gactore 100 kI'1 ¢ oToOpaskenuem
Kam, wuacToThl Momymupyromero koneGaHds W 3HAYSHHS K0dhbHUIMEeHTa HeIHHEHHbIX
uckaxenuit (KHW) orubaromei,

IIposectn u3mepenus Kam u KHU orubGaromeii. IloBropute M3Mepenns Kam s
YCTaHOBJICHHBIX 3HaueHHH Kam pasuemM 1 %, 10 %, 30 %, 50 %. 3aduxcuposars Pe3YIBTATH
H3MEpEeHHUH.

lloBTOpHTE M3MepeHHs HAa MAKCHMATBEHON YacTOTe noeepsieMoro remeparopa (6 I'Ty mus
oruuu B1006; 7.5 I'Tu ans omuuu B1007; 12,75 I'Ty mis ommuy B1012; 20 I'T'u gna omuu
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B1020; 31,8 I'Tu s omumm B1031; 44 'y mis ommumit B1044, B1044N). 3adukcuponars
Pe3yJIbTATEI H3MEPEHHIA.

10.4.2 Jins ompenenenus napameTpoB B pexknme UM (adCONMIOTHOH MOrpenIHOCTH
YCTAHOBKM JieBuanun 4acTotel (Frn) u xospduumenta rapmonuk orubaromreit (KHH)) na
T'CHEPATOpE YCTAaHOBUTE PEXKUM BHYTpeHHEH UM c nesuanwmeii uacrors: Fx = 1 M 1 wacToToit
MOAYJIMPYIOIICTO CHHyCOu/abHOTO Kosiebanus 10 k['w, Hecymyro gacrory 100 xI'm, ypoBers
BexonHoro curnana 0 nb (1 MBt). Ha ananmsarope ycTaHOBHTB peskum Jemonynsauuu YM Ha
dacrore 100 xI' ¢ oToOpaxkeHHeM AeBHAIMH 9aCTOTEHL, YaCTOTHI MOOYJTHUPYIOILETo KoJeOaHus ’
snayenusa KHU orubaromieit.

[IpoBecTn u3Mepenus aesuaiuu 4actotel ¥ KHU orubGaromeii, MIOBTOPUTE U3MEPEHHS
ACBHAITMH YaCTOTHI UL yCTAHOBICHHBIX 3HAUeHUH nesuanmii 1 k', 100 .

[IoBTOpHTE H3MepeHHs Ha MAKCHMAILHON 4acToOTe nosepaeMoro redeparopa (6 'y ms
omuu B1006; 7,5 I must omumu B1007; 12,75 Ty s ormud B1012; 20 I'Tu s onnuwm
B1020; 31,8 I'Tu st ommua B1031; 44 TTu st Ommuii B1044, B1044N). 3adukcuposars
Pe3yIbTaTEl U3MEPEHHIA.

10.4.3 Jlns onpenencHus BpeMeHH HApaCTAHUS U ClIaia PaTHOUMITYIECOB B peskume MM
Ha TEHEpaToOpe YCTAaHOBHTBL: pexKuUM BHyTpeHHed MM ¢ mepumomom ciemopanuss 100 HC u
AIMTEIBHOCTBIO MMIynbea 20 He, wactoTa mecymeil 1 I'Th, ypoBeHb BEIXOZHOIO CHIHAIA
0 nb (1 MBT). Ha ananusatope ycTaHOBHTB PEXXHM HYNEBOH MONOCH! o030pa Ha wactote 1 [T ¢
nosoco# aHamusa 320 MI'm u BpemeHem paseepTku 200 He. C MOMOIIBIO CHHXPOHH3AIHH
NOOHTBCS YCTOMYHBOM KAPTHHKH.

Ilpopectn ¢ momomblo Mapkepa, H3MepeHHS BpeMeHH HapacTaHusi H coaja
pPaZOUMITYJIECOB.

s onpenenenus kosdpduupeHTa NONABICHHS CHTHATA HEeCyIleH B Iay3e MexIy
Pa/THOUMITY/IbCaMH Ha T€HEPATOPe yCTAHOBHTE: peskuM BHemHeH MM, gactota necymeit 1 I'T',
H ypoBeHk BbIXomHoro curHana 0 nb (1 wmBT), momsprocrs 3amyckaromero mmmyiasca -
uHBepcHas. Ha ananmusatope ycranoButs LeHTpansiyio actory 1 [T, noJiocy o63opa 10 MI'1g
€ oJIocoi pasperiaerHus 1 k',

MapkepoM H3MepHTL ypoBeHP curHaia. [lepeKmiounTh MOJIAPHOCTH, CHOBA IIPOBECTH
M3MCPCHHS YPOBHS CHTHAsIA. BEIMHCINTE KOS (UIHMEHT MONAB/ICHHS CUTHATA HECYIIEH B nayse
MEKy palHOMMITYJIbCAMH, KaK Pa3HOCTH MEXKIY YPOBHSIMH.

Ilosroputs M3Mepenuss mo nynkry 10.4.3 Ha MaKCHMATBHOH YacToTe IIOBEPSIEMOT0
reHeparopa (6 [T just ormmu B1006; 7,5 I'T' st onuu B1007; 12,75 I'T gnst onuu B1012;
20 I'Tu mmst omumu B1020; 31,8 Il juts onuuu B1031; 44 I'Tu mns onnumit B1044, B1044N
(m1s TIOBepsieMoro renepatopa ¢ onuuit B1044N ycTaHOBHTH MTHTEIBHOCTD uMIryineca 30 He)).
3aduKcHpoOBaTh PE3yNBTATH H3MEPEHHIT.

10.5 Onpenenenue napamMeTpoB BHYTPEHHEH KBaJIpaTypHOH MOTYJISILIHH

Oripesienienne mapamMeTpoB BHyTpeHHeil KBaaparypHOit MOJYJISIHH IIPOBOJST METOIOM
IPSIMBIX M3MEPEHHH € MOMOINBIO aHaH3aTopa CIEeKTpa U curHanoB FSW50 ¢ omiueii anamusa
CHIHAJTOB C KBajaparypHoil monyisuueii (K70); u BarTMeTpa moriomaemoii mommuoct CBU
NRP50T.

Ornepauu 110 yHKTY IPOBOIUTH [PY HATMYHHK Y IOBEPSEMBIX TCHEpaToOpoB oniuu B9,
10.5.1 AGCOMIOTHYIO TIOIpEITHOCTE CPETHEKBAIPATUYECKOTO 3HAYCHHS BEKTOPHOI

OLIMOKH ONPENENIUTh MyTeM HM3MEPEHHS CHIHAIA C Moxynsume tHna 16QAM wu wgacTtoToif
nepenadd qaHHbIX 100 kI’ Ha amammsatope cmekrpa u curuamos FSW50 B pEXUME aHallM3a
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CHTHAIIOB € KBajpaTypHod Moxyisiuuedt (ommus K70). Brmonmuts coemumenme CU g
COOTBETCTBHH CO CXEMOH, MPUBEAEHHOI Ha pUc. 3.

Jist 5TOro Ha reHepaTOpe yCTaHOBHTE Hecymyro yactory 1 I'Tu, yposens Beixommoro
curHana 0 nb (1 MBT), BektopHylo MOmymsIIHIO 16QAM, ckopocts nepemaun 100 k['w, Tun
manublX PRBS9. Ha anmamusarope cnekrpa u curuamor FSW50 ycranoBuTe yactoty 1 I'T,
PEXHM BEKTOPHOH AeMOAy sinuu curHana 16QAM co cKopocThio nepenayu 100 xI'u. IToectn
M3MCPCHHA  CPENHCKBA/[DATHYECKOTO 3HAYEHHS BEKTOPHOM ommbku EVMrms curaaia.
3aduKCHPOBATH PE3YIbTATE H3MEPEHHIA.

[loBTOpPHTE M3MEpEHHs [T CKOPOCTH nepenaun 10 MI .

3aHKCHPOBATE PE3YIILTATEI H3MepeHHi O13M B %,

10.5.2 HepaBuomepuocts AUX B momoce MOIYJIAUMH OIPEIETUTh IIyTeM H3MEPEHHS
YPOBHS BBIXOIHOTO CHTHaJla ¢ MOMOIIBIO BAaTTMETpa morjomaeMoii Mmomuocty CBY NRPSOT
TIpH CMEIICHNH YACTOTHI CHTHAJIA C IOMOMIBIO IIU(POBOI MOy IAIHH.

K BY Bbixony remepatopa MOAKIIOYATH BaTTMETp MOIMIOMAeMON MommoctH CBY
NRP50T. Ha remeparope ycTaHOBHTH gactoty 1 ITh, ypoBeHp BBIXOOHOrO CHrHAaNa
0 b (1 MBT), muadporyro momymsimio BPSK ¢ tumom mammeix «ALL 0», cMemienue mo 9acrore
B HaCTpoHKax 1udposoi moxymsuuu 0 ['m.

VI3MepHTb ypoBeHb BBIXOIHOH MOIIHOCTH Pory, 3aTeM BBECTH CMEIIEHHE [0 9acTOTE
1 MI'n, 2 MI', 5 MIT, 7 M, 10 M, 15 MI 1, 20 MI'n, nanee ¢ marom 10 MI' 10 4acTOTEI
60 MI'u. 3adukcuporats pesymbTatel m3mepenii Pusv. Te ke H3MEpPCHHS MOBTOPUTH IPH
OTPHIATEEHOM CMEIIEHHH 10 9acTOTe.

Ecnu Ha moBepsieMoM reseparope ycranorieHa ommus K523:

M3MepuTh ypOBEHL BBIXOTHOM MOIIHOCTH Pory, 3aTeM BBeCTH cMeIlleHHE II0 YAaCTOTe
1 MI'y, 2 MI', 5 MI'n, 7 M, 10 MIn, 15 M@, 20 MI'n, nanee ¢ marom 10 MI'I 10 4acTOTEI
120 MI'u. 3adukcuposarh pe3ynsrarel usmepenuit Puay. Te ke U3MEPEHUSI TIOBTOPHTE IIPH
OTPHUIATEIEHOM CMENIEHHH 10 9aCTOTe.

Ecnu na nosepsieMoM reHeparope ycraHosieHa onuus K524:

VI3MepuTh ypOBEHb BBIXOJHON MOIMHOCTH Pory, 3aTeM BBECTH CMEINEHHE [0 YACTOTE
1 MI'y, 2 MI'm, 5 MI'n, 7 MI', 10 MI'm, 15 MT, 30 MTI'n, nanee ¢ marom 20 MI'I{ 10 4acTOTHI
250 MT'u. 3adukcuporath pesynsratel mamepenuit Pusy. Te ke H3MEpPEHHs IIOBTOPHTH IIPH
OTPHIATEIEHOM CMELICHHH 110 9aCTOTe.

Ecnu Ha moBepseMoM resepartope ycTaHoBIeHa ommus K525:

K BY BeIxomy renepatopa MOAKTIOYHTS BAaTTMETP IoriomaemMod momuoctd CBY
NRP50T. Ha reneparope ycTaHOBHTB qactoTy 2 ITh, ypoBeHp BBIXOJHOrO CHIHAIA
0 mb (1 MBT), mudporyro moyssiumo BPSK ¢ tumom manmsix «ALL 0», cMenieHue 1o yacToTe
B HaCTpo#Kax uudporoit Moaysiuu 0 I'm.

W3Meputh ypoBEHB BEIXOJHONH MOLIHOCTH Pory, 3aTeM BBECTH CMCIICHHE 110 HacTOTE
1 MI', 2 MI', 5 MI'n, 7 MI', 10 MIm, 15 MI'n, 30 MI'n, 50 MI'i nanee ¢ mrarom 50 MI no
gacToTsl 500 MI'n. 3aduxcupoBars pesyibTaTs m3Meperuit Puswv. Te ke H3MEPEHHS IIOBTOPHTE
IIPH OTPULIATEIIBHOM CMEIEHHH IO YacTOTe.

IToBTOpUTE H3MEpEHUs HA CIEAYIOMMX YACTOTAX OBEPSIEMOTO renepatopa (5 ' ms

onuun B1006; 6 I'Tu ast onmum B1007; 11 I it ommus B1012; 19 I'T'u s omum B1020;
30 I'Tw monst omgem B1031; 43 Tt wtst orgunid B1044, B1044N).
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ITpu 5TOM eciiy y MOBepsieMOro reHeparopa ycraHosieHa onmus B1044N coBMeCTHO ¢
onuuer K525, BBOguTh cMemenue mo gactore: 1 MI'm, 2 MI'n, 5 M@, 7 MI'n, 10 MI'h, 15
MI'o, 30 MI'u, 50 MI'm pganee ¢ marom 50 MI'm mo wactoter 250 MIm. 3adukcupoBaTh
pe3ynbTaTel H3MepeHHH Pusm. Te ke u3MepeHHs NOBTOPUTH IMPH OTPHIIATEIFHOM CMEIIEHHH 10
4acroTe.

10.5.3 llomaBieHHe HecyIledl ¥ 3€pKaJbHOTO KaHalda OIPEHCIUTE C OMOIIBIO
aHaIM3aTopa crekrpa u curnanoB FSW50.

Ha reneparope ycranoButs yactoty 1 I'T, ypoBens Bexomuoro curaana 0 a6 (1 mBrT),
uudposyro moayasuuo BPSK ¢ tunom nanuerx «ALL O», cMemenue 1mo 4actoTe B HACTPOHKax
uudposoit mogynauuu 50 MI't. Ha anamusarope ycTaHOBHTH UeHTpanbHyr uactory 1 T,
onopusli yposens 0 1b (1 MBT), nonocy o63opa 200 MI .

YCTaHOBHTE MapKep aHANM3aTOpPa Ha MAaKCHMyM CHTHama. [lenpTa-MapkepoM MpoBeCTH
H3MEpPEHHs Ha YacTOTe Hecylled M YacToTe 3epKanbHOro kanana. (Cmemenue 50 MI'm ot
HeCylIel B IPOTUBOMOJIOXKHYIO CTOPOHY OT 0TOOpa)kaeMOro CHrHaa).

[ToTOpUTHL H3MEPEHUS HA MaKCUMAJIBHOH yacToTe nosepsieMoro reseparopa (6 [T ms
onuud B1006; 7,5 I'Tu mns omum B1007; 12,75 TT s onuu B1012; 20 I'T' it onmuu
B1020; 31,8 I'T'u ans ommmu B1031; 44 TTu mna onumit B1044, B1044N). 3adukcuposars
pe3yIbTaThl H3MEPEHH.

10.6 Onpenenenne KCBH Beixoma renepatopa

Onpenenenne KCBH BEIXoma reHepatopa HpOBOIST METOIOM MPAMBIX U3MEPEHHH ¢
IIOMOIIBIO aHATH3aTOpa DJIEKTpUYECKUX 1eneid BekropHoro ZVAS0. Ha rerepatope ycTaHOBUTE
vactoty 1 I'T', ypoBens BrixogHoro curHana munyc 80 ab (IMBTt). Ha amamusatope uemnei
ycTaHoBUTE pexxuM usMmepenus KCBH B momoce uactor or 10 MI'm kpaiiHedt 9acToThI
IMAana3oHa IMOBEPIEMOro reHeparopa. 3aUKCHpOBATh PE3y/IbTATE H3MEPEHHI.

11 IloxTeepxaeHHe COOTBETCTBHS CpPeICTBA H3MepeHHIl MeTPOJOrHYecKHM
TpeOOBAHUAM

11.1 Jna momydeHHBIX B myHkTe 10.1 pesynsraToB u3Mepenuii FU3M, paccyuTaTh I10
dopmyne (1) OTHOCHTENBHYIO OTPEIIHOCTE YacTOThl OF mpH paboTe 0T BHYTPEHHErO OIIOPHOIO
reHepaTopa:

_ Fusm — FHOM
OF = FHoM 2 (1)

rie  Fusm — uaMmepeHHOe 3HaYeHHeE YacTOTHI, I'1I;
FHOM — ycTaHOBIEHHOE 3HAUEHHUE YaCTOTHI, ['11.

Paccunrannble 3HaYe€HHs OTHOCHTENBbHOH MOTPENTHOCTH  YCTAHOBKH  YacTOTHI TIPH
paboTe OT BHYTPEHHErO OIOPHOrO reHeparopa OF mms BceX yKa3aHHBIX 4YacTOT M OIIMHA He
JIOJDKHBI TIpeBbImaTh + 1-107.

11.2 Jina nmomydeHHsIXx B myHKTe 10.2 pesynbratoB usMmepenuit Pusv, a6 (1 MBT),
paccuuTath 1o (opmyne (2) OCHOBHYIO aOCOJIOTHYI0 MOTPEIIHOCTh YCTAHOBKH YPOBHS
BLIXOIHOTO CHHYycOoMJanbHOro curxana APo ab, mis yposHs mounmnoctd O nb (1 MBt) u no
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hopmyne (3) OCHOBHYIO aGCOIOTHYIO TOIPEMIHOCTE YCTAHOBKH VPOBHS BBIXOJHOLO
CHHYCOMIANbHOTO curHana APmaxc, 4B , 17isl MaKCHMAJIBHO CICLU(DHIMPOBAHHOTO YPOBHS:

APo = Pusm — Pycr (2)
APmakc = Pusm — Pyer, (3)

rae  Pusm — HoKa3aHus BaTTMETpa MOTMIONAeMOii MonHocTH, 1B (1 MBT);
Pycr - ycTaHOoBIEHHOE Ha reHepaTOpe 3HAYEHHE YPOBHS MOLIHOCTH, 1B (1 mBT).

Paccuutate o Qopmyse (4) OCHOBHYIO aGCOMIOTHYIO IIOTPELIHOCT YCTaHOBKHM YPOBHS
BEIXO/IHOTO CHHYCOM/abHOTO curHana AP, ab, s ypoBHS BBIXOAHOIO CHHYCOHIAIBEHOTO
curHana Hiwke 0 ab (1 MBt) 1 no munye 60 ab (1 MB1):

AP =Pyct —Pm+ APy, 4)
rae  Puv— Tekylme nokasaHus JiebTa-Mapkepa aHanusatopa cnextpa, ab (1 MBr).

Paccuutats 110 Gopmyse (5) 0CHOBHYIO aGCOMOTHYEO MOTPEIIHOCTS YCTaHOBKH YPOBHS
BBIXOZHOTO CHHYCOMIANBHOTO curHama AP, nb, mis ypoBHS BBIXOJHOTO CHHYCOMEATBHOIO
curHana ke MuHyc 60 nb (1 MBT):

AP = Pyct — Pym + AP-sox5n (5)

rae  AP-oxbw — IIOTPEIIHOCTH YCTAHOBKH YPOBHSI BBIXOJHOTO CHHYCOHIAIBHOIO CHIHATA
AU 3HAYCHHsA YPOBHS BBIXO/IHOTO CHHYCOM/IA/IBHOIO CHIHasa, paBHOM MHHYC 60 1b (1 MBT),
paccuutanHas mo gpopmye (4), nb.

PaccanTanHble 3HAYEHHA OCHOBHON abCONOTHOM IIOTPEIIHOCTH YCTAaHOBKH YPOBHS
BBIXOHOT'O CHHYCOH/IAJIBHOTO CHIHA/A JULT BCEX YKA3aHHBIX YPOBHEH HE JOJDKHBI IIPEBBINIATE
3HAYEHHUH, YKa3aHHBIX B TabmuIe 4.

Tabnuna 4
[Ipenens! nonyckaeMoii OCHOBHOIH JlamasoH 4acToT
a0COMIOTHOM MOrPEIHOCTH ot 100 xI'ty o 3 I'T'x BKTROU. +0,5
YCTaHOBKH YPOBHS BBIXOIHOTO ¢B. 3 1o 6 I'T'11 BKIFOU. +0,7
CHHYCOHUAJIbHOTO CHTHaja, 1b ¢B. 6 10 20 I'T1[ BKJIFOY. +0,9
cB. 20 1o 44 I'T o

11.3 M3sMepeHHble 3HAYCHHS YPOBHS FApMOHHYECKHX COCTABIISIONINX CHHYCOHAATLHOIO
curHana B mynkre 10.3.1 11 BeeX yKasaHHBIX 9YacTOT He JIOJKHBI TIPCBBINIATH 3HAYEHHIL
yKa3aHHBIX B TaOJHIE 5.

Tabmnuia 5
VpoBeHb rapMOHHUYECKUX Juana3on yactor
COCTaBIIAIONIMX UL YPOBHS BEIXOZHOTO | onumu B1006, B1007, B1012 -30
currana ue 6onee 10 ob (1 mMBT), 1b onuuu B1020, | ot 100 k' -30
OTHOCHTEIIEHO HeCymIe, ue boinee B1031, B1044, | mo 3,5 I'T BKIz04.
B1044N ¢B.3,510221ITn -55
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M3mepernbic 3Hauenns ypoBHs (a3oBoro myma B myrkre 10.3.2 118 Beex YKa3aHHBIX
YacTOT HE JIOJDKHBI IPEBBIIIATE 3HAYEHHH YKa3aHHBIX B TaOJHIIE 6.

Tabnuna 6

CrekTpanbHas MIOTHOCT MOIIHOCTH (Da3oBBIX myMOB | YacToTa Hecyuiei

IpH OTCTPOHKe 0T Hecymieit 20 k[’ 1 ypoBHE BEIXOIHOTO 100 MTI'it -129

curHana 10 ab (1 MBT) B 3aBHCHMOCTH OT YacTOTHI 11T -129

HeCyIleH, 1b OTHOCHTENBHO Hecymiei B monoce 1 I, He 21T -123

bormee 3ITn -119
41T -117
6T -113
10T -109
20T -103
30ITu -99
40 I'T'y -97
44 1T -96

11.4 W3mepennsie 3HaueHHs aOCOMIOTHON MOrPEMIHOCTH YCTaHOBKH K03 durreHra
aMIUMTyIHOH Moaysaun (Kam) u kosdduumenTa rapmonnk orubaromeii B mynkre 10.4.1 me

JOJDKHEI IIPEBBINIATH 3HAYCHHIH YKa3aHHBIX B Ta6JIHIIe L

Tabnuua 7

IIpenensr nomyckaemoii abcomoTHOI IO PEUTHOCTH

Jnamnazon yactot

YCTaHOBKH KO3 (UITHEHTa aMILTHTY/IHOH MOIYIALIUU
(Kam) npu Momynupyromieit gactore 1 k'

ot 100 xI'y mo
30 I'T'u BKIIOY.

(0,01 Kam + 1)

u Kam ne Gomnee 80 %, %

ce.30 o 44 I'T'x

+(0,02- Kam + 1)

Koaspdunuent rapmoruk orubatoneit npu Kam = 80 % u

Moaynupymouei yactore 1 k', %, He Gonee

2,4

HsMepeHHbIC 3HAYCHUS a6COIIOTHOM IIOTPEIHOCTH YCTAHOBKH JIEBHAIIMH YACTOTEI (Fn) u
K03 uimenTa rapMonuk orubaromeil B nyukre 10.4.2 He DOMKHEI NPEBBIATE 3HAYESHHUH

YKa3aHHBIX B Ta0Omuie 8.

Tabmima 8

IIpenener nomyckaemoit aGCOMOTHOM MOrPENTHOCTH YCTAHOBKH A€BHAIHH
gactote! (Fn) mpu momymupyromeii yactote 10 kI'u u Fx e 6omee 1 M,

'y

+(0,015-Fr + 20)

Koadpuuuent rapmornk orubaromeit pu Fx = 1 MI'y u MOZYITUPYIOIIEH

gactore 10 k', %, He Gosee

0,1

U3mepeHHble  3HAYeHHs BpPEMEHH HAPACTaHHMS M chaja
KO5>((HIHEHTa MOIABNEHNs CHIHANA HECYIEH B May3e MEexy PamTHOMMITYJIbCAMH B IYHKTE
10.4.3 He nosmxHEI MpeBHIIATE 3HAYEHHE YKA3aHHBIX B Tabuie 9.

PaogHOHMIIYJIECOB H
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Tabmmuna 9

Bpewmst HapacTanus/craga JlnanazoH gactot
PaMOUMITYIILCOB, HC, HE Oonee | omuuu B1006, B1007, B1012, B1020, 10
B1031, B1044

Bpewms Hapacranusi/criaga omnuun B1044, ot 100 xI'g 10
paguoOMUMITYJILCOB, HC, He Oomee | B1044N 0 19,5 I'T' Bmrou.

cB. 19,5 1044 I'Tu 15
Koadduument nojapaenns curuana Hecyuiel B rayse Mexy 80
pagHouMnyibcaMu, 1B, He MeHee

11.5 lns nonmyyennsix B nmyHkre 10.5.1 pesynsraros usmepenuii Ousm, %, paccuuTaTh
no gopmyne (6) 3HaueHHs aOCONIOTHOH MOIPELIHOCTH CPETHEKBAAPATHUSCKOTO 3HAYCHHS
BEKTOPHOIT omubxu AO, %:

A© = ./|8usm? — Bac?|, (6)

rae  Bac — monycrumsele 3Havenus CK3 BEKTOPHON OMMOKH MOIYISIIHH aHaIM3aTopa CIeKTpa
u curnanos FSW50 ¢ onupeit ananusza curaaioB ¢ KagpaTypHOH monyssumeit (K70) paBHsie:
0,3 % st ckopoctu nepenaun 100 kI'1x; 0,6 % st ckopoctr nepeaqn 10 MI .

PaccuuranHbie 3HaYeHUs aOCOMIOTHOR INOTPEMHOCTH CPEOHEKBAAPATHUECKOTI0 3HAYECHHU S

BEKTOPHOH omHOKH AO,%, 11 BCEX yKa3aHHBIX CKOPOCTEH Mepe/jaun He TOIDKHBI IPEBHIIIATE
+0,8 %.

Hns monmydenneix B myHkre 10.5.2 pesymasraToB usmepenuit Pusm, a6 (1 MBT),
paccuuTath 110 popmysne (7) 3Hauenus HepaBHomepHocTH AUX B momoce Moxyisiun AA, 1B:

AA =Pory — Pusm, (7)

rae Pory — moxasanus BaTTMETpa IOIIIONIAEMOIl MOIIHOCTH TIPH OTCYTCTBHH CMELIEHHS O
gactote, ab (1 MBT);

Pism — mOKasaHMs BAaTTMETpa NOITIOIAEMON MOIIHOCTH IPH CMEMIEHHE IO qacToTe,
ab (1 MBT).

PaccunTanursle 3HaueHHd HepaBHOMepHOCTH AUX B momoce monymsiumu AA, nb, mis
BCEX YKa3aHHBIX YacTOT HE JOJDKHEI IpeBbinatek +1,0 ab.

H3MBpCHHBIe 3HAYCHUs IIOJABIICHUSA Hecymef/i H IIONABJICHHA 3CpKaJIbHOI'O KaHajla B

nynkre 10.5.3, s Becex yKasaHHBIX 9aCTOT, JOJDKHEI GBITH HE MEHee 3HaueHMit YKa3aHHBIX B
tabmuue 10.

Tabymmna 10
ITonaenenue HECYyIIEeH, B Jlnamna3oH yacToT
AManasoHe JacTot, b, He MeHee | ot 250 MI' o 19,5 [Ty Bkmro0U. 55
¢B.19,5 mo 31 I'T'u st ormmu B103 1 40
¢B.19,5 1o 44 I'T'1r st onumiit B1044, B1044N 30
Ilonasrenue 3epKkanbHOrO KaHana, B MOJIOCE MOYIISIHH, 1B, He MeHee 40
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11.6 Usmepennsie 3uauenus KCBH Beixoma renepatopa B myrkre 10.6 Bo BeéM
4aCTOTHOM JHAlla30He He JIOJDKHEI IPEBBINATE 2,6.

KpurepusMu NpUHATHA =~ CHENMATMCTOM, MPOBOAMBIIMM TOBEPKY, PELICHHS 110
TIOATBCPAKICHUIO  COOTBETCTBHSL CPEJCTBA M3MEPEHHH METPONIOTHYECKMM TpeGOBaHHAM,
YCTaHOBJICHHBIM IIPH YTBEP:KICHHUU THIIA, ABIISIOTCS:

- 00s13aTenbHOE BBIMOTHEHHE BCEX IPOIENYD, EPEUHCIICHHBIX B pasnenax 8.2; 9; 10 u
COOTBETCTBHE JCHCTBHUTENBHBIX 3HAYECHHH METPONOTHYECKHX XapaKTEPUCTHK T'eHEPaTOpOB
CHrHanoB BeKTOpHEIX SMMI100A TpeGoBaHHsIM, YKa3aHHBIM B yHKTaX pazfena 11 macrosimeii
METOJTUKH;

- obecrieyeHue IPOCICKHBACMOCTH MOBEPSEMBIX T'€HEPATOPOB CHIHAJIOB BEKTOPHBIX
SMMI100A x rocynapcTBEHHbIM IIEPBUYHBIM 3TANOHOM €JHHMUI BEIMYUH B COOTBETCTRBHH C:

- Hpukasom Poccranmapra Ne 1621 or 31.07.2018 O6 yTBep/IeHHH TOCyqapCTBEHHOI
TIOBEPOYHOM CXEMBI JUIS CPEJICTB H3MEPEHHUIT BpEMEHH M YaCTOTHI,

- IIpuxasom Poccrangapra Ne 3461 ot 30.12.2019 O6 yrBep:KaeHHH rocyaapcTBEHHO#
TIOBEPOYHON CXEMBL JUIS CPEJCTB H3MEPEHHIl MOIIHOCTH 3JIEKTPOMATHHUTHBIX KOJIeGaHHIl B
nuarna3one 4actoT oT 9 k' o 37,5 I'T'w;

- Tlpuxasom Poccranapra Ne 2839 or 29.12.2018 O6 yrBepskaeHHH rocyapcTBEHHOI
IOBEPOYHOH CXEMBI [UIsl CPEACTB HM3MEPEHHI MOIIHOCTH 3JIEKTPOMATHHTHBIX KOJeGaHHil B
JuanasoHe 4actot ot 37,50 mo 78,33 I'T'1y

FOCT P 8.607-2004 T'CH. T'ocynapcTBeHHAs IOBEpOYHAS CXEMa UL CPEHCTB
HU3MEPEHHH IEBHALIUH YACTOTEI

I'OCT P 8.717-2010 T'CH. T'ocynapcrBeHHas NOBEpOYHAs CXEMa JUIs CPEICTB
M3MepEHHI KO3 GUIMENTa aMILTUTY/IHOH MOIYJIALMH BEICOKOYACTOTHBIX KOJICOaHHit

12 Odopmitenne pe3yabTaTOB OBEPKH

12.1 Pesynerarsl u3mMepenuii, IoJry4eHHbIe B IIPOLECCe TTOBEPKH, 3aHOCAT B IIPOTOKOII
NPOU3BOBEHOH (opMbI. [IPOTOKOI JOMKEH HAMNIAMHO OTOOpAXaTh MONYYEHHBIC PE3yIIBTATHI
M3MEPEHMH B MOBEPACMBIX TOYKAX M JHANIA30HAX YacTOT, KOTOPHIE YKA3aHEI B
COOTBETICTBYIOIIMX MYHKTAX HACTOSIICH METOAMKH MOBEPKH, A TAKKE CPABHEHHE TONY4EHHBIX
MEHCTBUTE/IBHBIX U JOMYCTHMBIX 3HAYCHHIT HOPMHPYEMBIX MOTPEIIHOCTEA.

12.2 Cpenenns o pesynpTaTaX MOBEPKH TEHEPaTOPOB B MEIAX €& ITOATBEPXKICHUS
nepenatorcs B Oenepanbblit HHGOPMALMOHHEIH (OH 110 06ECIIeUeHHIO €TMHCTRA H3MEpPEeHMIH
B COOTBETCTBHH C llopsinkom cosnanus u BeneHus PeaepansHOro HHGOPMAIMOHHOTO ¢doHnpna o
obecneyeHHIO eIHHCTRA H3MCPEHHIL.

12.3 CBuzeTenscTBO 0 MOBEPKE WM M3BEIIEHHE O HENPHTOLHOCTH K [IPUMEHEHUIO
CPEACTBA H3MCPCHMH BBINAETCS 10 3asBICHMIO BIAJENBLUEB IEHEPAaTOPOB MM  JIMIL,
TPENICTaBUBIIINX UX Ha MOBEPKY. CBHAETENBCTBO O MOBEPKE HIIH M3BEUICHHE O HEMPUTOJHOCTH
K IIPUMEHCHHIO CPEICTBA H3MEPCHUH JO/DKHEI OBITH O(OPMIECHBI B COOTBETCTBHH C
TPeOOBAHUAMH  JICHCTBYIOI[UX IIPABOBBIX HOPMATHBHBIX NOKYMEHTOB. 3HaK IIOBEPKH
HAHOCHTCS Ha CBUIETENHCTBO O IIOBEPKE. P

H.o. nHaganeHuka 2

nabopatopuu Ne 441 ®BY «Poctect-Mockeay I S~ C. H. Tonbimax

I'aBHBIH CIIEUATHCT 110 METPONOTHH — 7

nabopatopuu Ne 441 ®BY «PocrecT-Mockea» . g A. C. Kanenun
[ \
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