TocynapcrBeHHas cucTemMa oGecneveHHs] eIHHCTBA H3MepeHHuH
AxupoHepHoe 0011eCTBO
«ITpubopsi, Cepsuc, Toprosis»
(AO «IIpuCT»)

YTBEPXIAIO

&M(‘J(‘.Y\B"\

F'OCYJAAPCTBEHHAS CHCTEMA OBECHEYEHMS
EANWHCTBA UBMEPEHHH

I'enepaTopel curuanoB BbicokovyacToTHbie AKHII-3208

METOJAHUKA ITOBEPKH
I1P-16-2019MI1

r. MockBa
2019 r.



BBE/IEHUE

Hacrosmas MeTouKa yCcTaHaBIHBAET METO/Ibl H CPEACTBA NIEPBUYHON H IEPHOAMYECKHX T10-
BEPOK TreHepaTopoB CHrHamoB BhIcOKoYacTOTHRIX AKMII-3208, wusroroBnennbx SIGLENT
Technologies CO., LTD, Kurait

['eneparopsr  curHanioB  BbicokodacToTHhle AKHII-3208 (manee —  reHeparopbl)
npeiHa3Ha4YeHbl UM MpeAHa3Ha4YeHbl /ISl TeHePUPOBAaHHS HEMOIYJIHPOBAHHBIX 3JIEKTPOMArHUTHBIX
KoJie0aHHH M DIIEeKTPOMAarHATHBIX KoNneGaHuH ¢ pa3/IMYHBIMH BHAAMH MOJIYJISLIAH.

HntepBan mexay moBepkamu 1 rog.

[lepronuyeckas moOBepKa TIeHEPaTOPOB B CiIyuyae HMX HCIONB30BAHUA MJIA H3MEPEHHH
(Bocnpou3BeieHHsI) MEHBIIIETO YUCIIa BeJTHYHH MM HAa MEHBIIEM YHCIE [0JHana3oHOB U3MEPEHHUH,
[0 OTHOLIEHHIO K YKa3aHHBIM B paszziene «MeTpoJIOrHYeCKHe M TEeXHUYECKHE XapaKTePHCTHKH)
ONHCAHHUs THIA, JONYCKAETCss HAa OCHOBAHMHM ITMCHBMEHHOI'O 3asBJICHHs BIIAJIeJblla T'€HEPATOPOB,
oopmnerHoro B mpou3BonbHOH ¢opme. [Tynkrel Metomuku 7.1 — 7.6 aBiastoTcs 00s3aTENbHBIMH K
NPOBEJECHUIO, C BO3MOXHOCTBIO IIPOBEJEHHS IOBEPKH HAa OTPaHHYEHHOM 4YHCJE IIOAQHAaNa3OHOB
YacTOT W YpOBHEH BBIXOMHOro curHasa. COOTBETCTBYIOLIAA 3alUCh JOJDKHA ObITh c/enaHa B
CBHJIETEJILCTBE O TIOBEPKE FE€HEPAaTOPOB.

1 OIIEPALIUH ITOBEPKH

Tabnuua 1 — Onepanuu NOBEpKH

Homep myHkTa [IpoBeneHuUe onepaiHu 1pu
HaumenoBanue onepaiuu METOIMKH NEepBUYHOI NEePHOAHYECKOH
TIOBEPKH IIOBEPKE 0BEpKe
1 2 3 4
1 BHemnuit ocMoTp 7.1 Ja Ja
2 OnpoboBanune 7.2 Ja aa
3 IlpoBepka HIEHTHHUKAITHOHHBIX 73 . o
JAHHBIX MIPOrpaMMHOro obecreuyeHus '
4 Onpenenenue MOrpelTHOCTH YCTAaHOBKH 74 - -
4acTOTHI BHIXOJHOIO CHTHAIA
5 Onpenenenne NOrpelHOCTH YCTaHOBKH 75 - 2
YPOBHsI BBIXOJJHOTO CHTHaIa
6 Onpesienenne napaMeTpoB CIIEKTpa
CHUTHAJIa B PEKHME HENPEPBIBHBIX 7.6 na Ja
KOJIeOaHH i )
7. OnpeneneHue napaMeTpoB pexUMOB 77 - et
AM, UM, ©M, UM
8 Ompenenenne KCBH Bexona 78 - Her
reHeparopa
2 CPEACTBA IIOBEPKH

2.1 Ilpu mpoBeeHUH MOBEPKH JOJIKHBI NPHMEHATHCS CPEJCTBA IIOBEPKH, MEPEYHCIIEHHbIC B
tabnuuax 2 u 3.

2.2 JlomyckaeTcss TIPHMEHSATb OpyrHe CpeAcTBa IOBEPKH, OOECHeYHBaiOlIHe H3MEpEeHHE
3HAYEHHH COOTBETCTBYIOLIMX BEJINUMH C TpeOyeMoil TOYHOCTEIO.

2.3 Bee cpencrBa MOBEPKH JO/DKHBI OBITH HCIIPaBHBI, ITOBEPEHBI H HMMETh CBUICTEIBCTBA
(orMeTkH B popMysipaX WM MACMOpPTax) O MOBEpKe. DTaJIOHbI €IHHHI] BEJIMYHH, HCIIOJIb3yEMbIE TIPH
nosepke CH, 10/KHBI OBITH aTTECTOBAHBI.



Tabmnna 2 — CpecTBa moBepkH

Homep
nyHkta MI1

Tumn cpencTea noBepkH

7.4

Yacroromep yausepcanbHbiit CNT-90XL.

Jluamazon gactot uamepseMbix 4actoT ot 10 I'n go 27 I'T'ny (ucnons3yeres no 3,2 ['Tn);
Hpeensl IOMycKaeMoi OTHOCHTEIBHOH MOTPemHOCTH 4acTOThl OIOPHOIO reHeparopa
+2:107

7.4

Cranpapt 1 BpeMeHH Bojopoaubiid H1-1007.
Tlpesensl JomycKaeMoit TorpenHocTH 1o yactore +5-1072 3a rox.

73

Barrmerp nornomaemoit momuocty CBY NRP-18A.
YacrotHelit quana3on ot 8 k['u g0 18 I'T'n, npexens! nomyckaeMoi OCHOBHOH OTHOCH-
TeJIBHOM MOTPEITHOCTH H3MeperHs MomuocTH 0T 1107 o 2-10% MBT: 2,5 %.

735,16, 1.7

Amnanuzarop cnektpa N9030A.

Huanazon gactot ot 3 ' 1o 26,5 I'T'1, cpennuii ypoBeHb COOCTBEHHBIX NIYMOB B [IHA-
nasone ot 9 k' 1o 3,2 [T He Gonee -146 nbm, ciekTpanbHas IIOTHOCTE MOILHOCTH
(ba3oBbix mymoB He Gonee -128 nbu/I'11 Ha yacToTe Hecymel 1 I'T'n 1 oTeTpolike oT He-
cymeit 20 k', ypoBeHb rapMOHHYECKHX MCKaXKEHHH B auana3one yactor ot 1 MI' o
3,2 I'T ne 6onee -60 nbH.

Onuust AM neMoyJIsIHH.

12

Artrenioarop crynenyatslii R&S RSC.
2 paspsax mo 'OCT P 8.851-2013 B auanasone ocnabnenuii arreHroaropa no 40 nb;
HCITOJIb3yeTCs B paboyeM auanazone yactot ot 9 kI'm no 3,2 I'T'

Por

Hameputens Mmoxynsauuu Boonton 8201.
1 paspsan mo 'OCT 8.717-2010, 1 paszpsan mo 'OCT 8.697-2004; muanason yactor oT
0,1 mo 2500 MI'm.

7.8

AHanmu3atop ueneil BeKTopHblid N5227A.
2 paspsg o FOCT 8.851-2013; ucnonb3yercs B padodyeM auanasode yactor or 1 MI'n
100 3.2 I'Tw.

[Ipumeuanue - 31ech u ganee:
nbM — ypoBeHb MOIIHOCTH B Ab oTHOcHTeNbHO | MBT;
JIBH — ypOBeHb MOIHOCTH B 1B OTHOCHTEIBHO YPOBHA HECYIIIEH;

nbu/T' —

YpOBEHb MOIIHOCTH B B OTHOCHTEJILHO YPOBHS HecyleH, NpuBeIeHHbIH K mosoce 1 '

Tabnuua 3 — BcnoMmorate/lbHBIE CPEACTBA IOBEPKH

Junanazon Knacc Tounoctn,
H3Mepsiemas BeTHYHHA - Tun cpexacTBa nosepku
H3MEpPEHHH IIOrPEIIHOCTh
[{udposoit
Temnepatypa or 0 mo +50 °C. 40,25 °C TEPMOMETP-THT'POMETP
Fluke 1620A
ManomeTtp abCcoMOTHOTO
Jagnenue ot 30 o 120 xIIa +300 [1a "
[{udposoit TepmomeTp-
0 0
BriasxHocTh ot 10 mo 100 % +2 % Farposierp Fluke 16304
HanpspkeHne mHTaromei cetn or 50 10 480 B +0,2 % LpEmIop HBMepI:‘ITCJIbHI:IPI
7 YHHBEPCAJILHBIN TTapamer-
» . POB IEKTPHYECKOHN CETH
Yacrora nuraroniei cetu ot 45 mo 66 I'u =1 % DMG 800




3 TPEBOBAHMS K KBAJIMOUKALIMU HOBEPUTEJIEN

K moBepke jomyckaioTcsi JiMI@, W3YYHBIIHE OKCIUTyaTallHOHHYIO JOKYMEHTAaLHIO Ha
ITOBepPsieMBIE CpPEJICTBA M3MEpEHHH, JKCIUTyaTallMOHHYI0 IOKYMEHTALMI0 Ha CpEICTBa IIOBEPKH H
COOTBETCTBYIOMIKME TPeOOBAHHUAM K MIOBEPHTENIAM cpeacTB u3Mepenuii cornacuo 'OCT P 56069-2014.
4 TPEBOBAHUSA BE3OIIACHOCTH

4.1 TIpu mpoBeficHHH TOBEPKH JOMKHBI ObITh cobmozneHs! Tpebosanua I'OCT 12.27.0-75,
I'OCT 12.3.019-80, I'OCT 12.27.7-75, TpeOoBaHUAMH IpaBHJI 110 OXpaHe Tpy/Ja NpH SKCIUTyaTallHH
3JIEKTPOYCTAHOBOK, YTBEPHKIASHHBIX NPpUKa3oM MUHHCTEpCTBA TPY/a U COIMANBHOM 3aIuThl Poccnii-
ckoif @enepanuu ot 24 urons 2013 r Ne 328H.

4.2 CpenctBa IOBEPKH, BCIOMOTaTeNbHBIE CPEACTBA IOBEPKH M 00OpYAOBaHHE MOJKHBI
COOTBETCTBOBATh TPeOOBaHHAM O€30I1aCHOCTH, H3JIOXKEHHBIM B PYKOBOJICTBAX [0 HX IKCIUTyaTAIHH.

5 YCJIOBHUA ITPOBEJIEHUS IIOBEPKH

HpH TNPOBCACHHH ITOBEPKH OOTKHBI cobmoaarbes CICAYIOIIUE YCIIOBHA!

- TEMIIEpPATypa OKPYKAIOILETO BO3LYXA, OC ..ovvirivviiiniinnnnneneininssensesnseenes 2345
- OTHOCHTEJIBHAS BIIAKHOCTDE, Y0 11vvvveeiirreerersrsreeesessseeesesssssesesesssssssessssssseenns 1o 80;
vamMecheproe HAMNEHRE, KB ..ovmmanismamsmsssmmmnmivssssossrss s ot 84 o 106;
= FEATPACHIEE COTH, Bliuivrsivs vt s s binbhrprrs brehbis b oiss s s e s s 220+22;
= YACTOTA CETH, LTl ..ttt ettt e e aaienaen 50+0,5

6 IIOAI'OTOBKA K IIOBEPKE

6.1 Tlepex mpoBeneHHeM TOBEPKH JODKHBI  OBITH  BBINOJHEHBl  CJIEAYIOIIHE
MOATOTOBHTENIbHEIE PabOTHI:

— IpOBEINEHBl TEXHHYECKHE W OpPraHH3aLMOHHBIE MEPONpPUATHS M0 OOeCIeYeHHIO
0e30MaCHOCTH  MPOBOJAMMBIX  pabOT B COOTBETCTBHM € JCHCTBYIOUIHMH  IIOJIOMKEHHAMH
'OCT 12.27.0-75;

— T[pOBEPUTh HAIM4YMe JEHCTBYIOIUMX CBHMJETEILCTB I[IOBEPKH Ha OCHOBHBIE H
BCIIOMOTaTeJIbHBIE CPE/ICTBA 10BEPKH.

6.2 CpezicTBa TMOBEPKH M TOBEpseMBbIif MpHOOp MOKHBI ObITH MOATOTOBJIEHB! K pabore
COIrNIACHO HX PYKOBOJICTBAM I10 KCILTyaTAllMH U BbIAEPXKaHbI BO BKJIIOUEHHOM COCTOSHHHU He MeHee 30
MHHYT.

6.3 IlpoBepeHO HalM4yHe YAOCTOBEPEHHA Yy [OBepHTeNss Ha TipaBo paboTel Ha
37IeKTpOycTaHOBKax ¢ HanpspkenueM 10 1000 B ¢ rpynmoii nomycka ne Huske 11

6.4 KoHTposib ycI0BHi IPOBEJECHHS MOBEPKH MO TMYHKTY 5 HOJDKEH OBITh IPOBEAECH HEPE/
Ha4aJoM IOBEPKH.

7 IPOBEJEHUE ITOBEPKH

7.1 Buemamii ocMoTp

Ilepen 1noBepkoii 10JDKeH ObITH TPOBECH BHELIHHH OCMOTP, NPH KOTOPOM JO/DKHO OBITh
YCTAHOBJIEHO COOTBETCTBHE MTOBEPSEMOr0 reHepaTopa CJIEAYIOLHM TPeOOBAHHAM:

- He JIOJDKHO OBITh MEXAHHYECKHX IIOBPEXKIEHHH Kopityca. Bee HaIMMCH TOIKHEI OBITh YETKHMHU U
SICHBIMH;

- BCE Pa3beMBl, KIIEMMBI H H3MEPHUTEIBHBIE IIPOBOJIA HE JIO/DKHBI HMETh NOBPEKICHHH H OJKHBI
OBITh YHCTHIMH.

ITpu Haymuuu JeeKToB oBepsieMbli reHepaTop OpaKyeTCst H [OUICHKHT PEMOHTY.

7.2 OnpoGoBanue

OnpoGoBanue reHepaTopoB MPOBOJUTE NYTEM IIPOBEPKU HX Ha (PYHKLUMOHHPOBAHHE B COOT-
BETCTBUH C PYKOBOJCTBOM IO 3KCILIyaTaLlUH.

[ToaroroButk resepaTop K pabore B COOTBETCTBHH € PYKOBOJICTBOM II0 SKCIUTyaTalluy.
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BK/IIOYHTE reHepaTop ¥ MPOBEPHTh OTCYTCTBHE COOOILIEHMH O HEMCIIPaBHOCTH B MpOLECCE
3arpy3kd. BBIOJHUTE NpOLEAYPY caMOTeCTHpoBaHHS, i dero Haxare kHomky UTILITY u B ot-
KpbiBiieMcs MeHIO BbiOpaTh Self Test. Boibpats npeanaraemsie npoueaypbl caMOIIPOBEPKH U BbINOJI-
HHUTb B COOTBETCTBUH C PyKOBOJICTBOM I10 IKCIUTyaTallHH Ha FreHeparop.

Pesynsrar onpo6GoBaHUs CYUTATH MOJIOKHTEIBHBIM, €CJIH Ha JUCILIee OTCYTCTBYIOT COOODMIIE-
Husg 00 ommOKax, reHeparop (YHKIIHOHHPYET COIVIaCHO PYKOBOZCTBY IO 3KCIUTyaTallMH, CaMmoIpo-
BepKa NpOoXOauT Oe3 OmHUOOK.

[Ipu oTpHLATENILHOM pe3yibTaTe ONpoOOBaHHMsS IeHepaTop Opakyercs H HamnpasJseTCs B
PEMOHT.

7.3 lIpoBepka HAeHTHPHKANMOHHBIX JAHHBIX MPOrPAMMHOr0 obecrnevyeHus!

[IpoBepka HMAEHTH(HUKAIIMOHHBIX JAHHBIX IPOrpaMMHOI0 00ecCreYeHHsl IeHepaTopoB OCY-
LIECTBJIETCS IIyTEM BBIBO/IA HA AUCILIEH HHGOPMALIMK O BEPCHH NIPOrpaMMHOr0 0becTeueHHs.

Boiitu B Menio uHdopmanuu rexeparopa, Haxas kHonky UTILITY, u BeiOpaB B OTKpBIB-
meMcs MeHIo System Info, cpaBHHTH HOMEP BEPCHH IPOrpaMMHOTO obecneyeHus, 0To0paxaeMbli B
crpoke Software Version ¢ npuBeeHHbIM B Tabiuie 4.

PesynbTaT CUMTAeTCA MOJOKHTENBHBIM, €CIH BepcHs IMPOrpaMMHOTO  OOecreyeHus
COOTBETCTBYET JaHHBIM, IIPHUBEICHHbIM B Tabnuue 4.

Tabnuua 4 — XapakTepuCTHKH IPOrpaMMHOI0 o0ecredeH s

UnentudukanMoHHble JaHHble (IIPU3HAKH) 3Ha4yeHue
WnentuduxanponHoe Haumenosanue 110 , AKHII-3208
Howmep Bepcuu (naeHTHUKanHoHHbIH HoMep 110) 1.0.3.1.19R1 u BbuuE

7.4 Onpenenense NOrpeMIHOCTH YCTAHOBKH YaCTOThI BLIXOIHOTO CHIHAJIA
TIPOBOJIMTH NIPH MOMOLIM 4acToToMmepa yHuBepcanbHoro CNT-90XL metosom npsmbix u3MepeHuit. B
Ka4ecTBE OIIOPHOI0 HCTOYHHKA YAaCTOTHI IS YaCTOTOMEpA HCI0/Ib30BaTh CTAHAAPT H BPEMEHH BOJO-
poaubii Y1-1007.

[ToAroToBUTH TeHepartop K paboTe COTMIACHO WHCTPYKIHM MO 3KCILUTyaTauuH. BrIounTsh
I€HEpaToOp M YaCTOTOMEP H MpOorpeTh B TeueHHe 30 MUHYT.

[TorpemrHOCTh 4YacTOTHI ONpPEAETHTh IYTeM H3MEPEHHsl CHI'Hajla BHYTPEHHEH OINOPHOH
gactoTsl 10 MI'1[ ¢ BEIXO/1a Ha 3a/iHEH NTAHENM TeHepaTopa, a TakXKe He MEHEE IIATH 3HAYCHHUH YacTOThI
BeIXozHOoro CBY cHruana, paBHOMEPHO pacIipe/ie/ICHHBIX 110 AHana3oHy YacToT, BKIIFOYas HavyalbHYTo
¥ MakCHMaJbHYIO 4acToTy. [Ipr HecTaGHIIBHBIX MOKa3aHHAX 4AaCTOTOMEPA B JMAINa30HEe H3MEPEHUH OT
9 x['m mo 100 kI’ BKIIOYMTH B 4YaCTOTOMEPE BCTPOEHHBIA (HIBTP HHXKHHUX vacToT. HacTpoiky
(uibTpPa MPOU3BOAUTH COTNIACHO PYKOBOJCTBY I10 3KCILIyaTallii YacTOTOMEpa.

OTHOCHTEJIBHYIO TIOTPEIIHOCTh OnpeaensTh o popmyse (1):

0=KX-X5)/X; (1),
rae X —3Ha4YeHHE, YCTAHOBJIIEHHOE Ha [TIOBEPAEMOM I'€HEPATOpE,
X, — 3HAYEHHE IO [MoKa3zaHusM stamonHoro CH.

Pe3yHbTaTbI MOBEPKH CUHTATh IIOJIOKHTECIBHBIMHM, €CIIA OTHOCHTEJIbHAA ITOTPCIIHOCTH
YCTaHOBKH 4aCTOTHI HE IIPEBBILIAET AOIYCKACMBIX IIPE/ICTIOB, YKa3aHHbIX B Tabnuue 5.

Tabauua 5 7

HauMeHOBaHHE XapaKTEPHCTHKH 3Ha4yeHue
[Ipenensr JOIIyCKAeMOi | CTaHIapTHOE HCIIOJIHEHHE +1-10°
OTHOCHTEJILHOM norpewHocTH | onrust 100 +2:107
YCTaHOBKH YaCTOThI onuus 101 +5-10%




7.5 OnpeneienHe NOrpemHOCTH YCTAHOBKH YPOBHS BBIX0JHOI'0 CHIHAJIA

Onpezenerye NOTPEIIHOCTH YCTAHOBKM YPOBHS BLIXOJHOI'O CHIHajla B JMana3oHe YpOBHEH
ot +13 no -40 nbM mpoBOAMTCH ¢ MOMOLIBIO BaTT™MeTpa moriomaemoi moniHoctdn CBY NRP-18A
METOJOM IpAMBIX M3MEpEHHii, B Juana3one yposHe# oT -40 mo -100 abM npoBoauTca ¢ MOMOLIBIO
crynenyaroro arreHroatopa R&S RSC u anamuszaropa cnektpa N9030A MeToa0M 3aMeLLEHHUH.

[Tonknmrounts mpeobpaszoBaTeb H3MEPHTENs MOLIHOCTH K BbIXOAy reHepatopa. Ha
reHepaTope YCTAHOBHTh HEMOJYJHPOBAaHHBIH CHIHAJI, YPOBEHb BBIXOAHOH MomHOCTH 0 1bM,
BKJIIOYHTH PEXHM aBTOMAaTHYeCKOH peryaupoBkH ypoBHs (APY). M3MepeHus BBIXOAHOIrO YpOBHS
reHeparopa MPOBECTH IS 3HAYCHWH, yCTaHABNIHMBAEeMBIX Ha reHeparope: Peepx (Bepxuuii mpejen
YCTaHOBKH MOIIHOCTH CHTHAJIA HA JMAla30He YacToT, B COOTBETCTBUH ¢ Tabmuie 6), 0, -10, -20, -30,
-40 nbm na yactorax 9 kI'u; SO k' 100 kI 1 MTrg; 10 MIT; 100 MITMg 1 I 2,1 I 3,2 [T (B
3aBUCHMOCTH OT YCTAHOBJIEHHOH OIIIMM YaCTOTHOTO JHana3oHa FeHepaTopa).

Tabnuua 6

HaumenoBaHue XapakTepUCTUKH 3HayeHue
JlnamasoH yCTaHOBKH YPOBHS BHIXOZHOTO CHrHaja Ha Harpyske S0 Om, n1bm
- B aranasoHe yactoT oT 9 kI'u go 100 kI’ BKiI04. ot -110 go +7
- B inanazone vactor cB. 100 x['u go 1 MI' Bxirou. or-110 zo +10
- B Manasone yactoT ¢B. 1 MI'n no 3,2 kI’ BKIIOY. or -110 go +13

ITorpenHoCTh YCTAHOBKH YPOBHS BBIXOHOT'O CHIHAJIA ONpeIeNHTh 110 opmyrne (2):
Snmsu = Pyer - Pusu [1B] 2)
rjie: Pycr - YCTAHOBJIEHHOE HA FeHEPATOpe 3HAYECHHE YPOBHS MOILIHOCTH, AbM;

Pisw — MOKa3aHUs H3MEPUTENS] MOLIHOCTH, AbM.
Janee — cobpath cxeMy, IpeACTaBICHHYIO HAa pHCYHKe 1.

-y
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Pucynox 1 — CxeMa coetuHEeHHS TPUOOPOB UL ONPEAEICHUs NOIPELUIHOCTH YCTAaHOBKH
BBIXOJIHOTO YPOBHS I'€HEparopa

CoegMHHTh BBIXOJ TI€HEparopa C BXOJOM AaHAIW3aTOpa CIEKTpa 4Yepe3 CTYNeHYaThIH
aTTeHioaTop. ['eHeparop nepeBecTH B PEeXKHM pabOTBI OT BHEIIHErO MCTOYHHKA OIMOPHOTO CHIHANA
yacrotoit 10 MI'n, xoTopslit noaate ¢ Beixoja 10 MI' ananusaropa criekrpa.

Ha nosepsiemoM reneparope ycTaHOBHTH 4acToTy 10 MI'Il M OmopHbIi ypOBEHb BBIXOIHOH
morHocTH -40 abM, BkmounTs peskiM APY. Ha 06pa3ioBoM arTeHioaTope YCTaHOBHTBH OclabieHHe
Do u3 TaGnuus! 7.

VYCTanHoBUTE OpraHaMu YIIpaBJIeHHS aHAIHM3aTOpa CIEKTpa peKUMbl HHIMKALMH, I03BOJISIONIHE
HU3MEpATh OCHOBHYIO TapMOHUKY CHUTHAsIA:

- 3HaYEHHE NEHTPAIbHOM YacTOThHl = 3HAYEHHIO YacTOThHI BEIXOAHOIO CUTHAJIa FTeHepaTopa;

- nosoca nponyckanus T4 = 200 I'n;




- BueoduisTp = 20 Iy

- monoca 063opa = 100 kI

- yepenHenne = 10 muKIoB.

YcTaHOBUTE Mapkep Ha MaKCUMYM, J0XKJATbCS 3aBEPLICHHs YCPEIHEHUS H 3apeTHCTPHPOBATh
3TO noka3aHue Dyo uHanKaTopa.

Jlaiee ycTaHOBHTH BBIXOJHOH ypoBeHb TreHepatopa Pc m ocnabnenue oOpasnoBoro
arreHroatopa D B cooTBeTCTBHH ¢ Tabnmiell 7 U 3aperuCTPUPOBATh NOKa3aHUsA HHAHKaTopa Dy.

Jlanee npoLenypa H3MEPEHHH [IyTeM 3aMELLEHHs] YMEHBLIEHHS BEIXOIHOIO YPOBHs reHeparopa
yMEHbILEHHeM ocJiabJIeHHs aTTeHI0aTOpa [IPOJI0JDKAETCSl B COOTBETCTBHH C Tabmuuei 7.

[ToBTOpUTE M3MepeHHs Ha YacTOTe BhIXOAHOro curHana 100 kI’ M MakCHMaJIbHOH 4acTOTe
BBIXOJIHOTO CHTHAJIa TeHeparopa.

[lorpemHocTs yCTAaHOBKH BBIXOJHOIO YPOBHS IeHeparopa Oa ONpEleNHTh Mo (opMymnaM,
[pUBeeHHBIM B Tabuune 7.

Tabnuua 7 - OnpepeneHnue NOrpelIHOCTH YCTAHOBKH BBIXOJIHOI'O YPOBHS.

VpoBens I — Pe3ynbTaTel H3MEpeHUH
HRIROZFIOEO obpasiioBoro Ocna6nenue, 15 | [lorpemHOCTL YCTAHOBKH BBIXOAHOTO
curana Pc, 1bm | arrentoaropa D, n1b Do ypOBHS 8q, 7B
) ., _ 0-4025m (MOTPELLHOCTE OIOPHOI'O YPOBHA
40 (onopsi) Do=40 Do -40 nbwm, onpenenennas no popmyie (2)
-50 Do - 10 Dol 8-4015m1tDuo1-Dio
-60 Do —20 Doz 8-40a5u+Duo2-Dio
-70 Do—30 Duos 8-405m+Duo3-Dio
-80 Do — 40 Dio4 1= 8-40m5ut+Duoa-Duo
-80 Do; =20 Dy d1
-90 Do - 10 Duo1V 81+Duo1'V-DypV
-100 Do1—20 Duo2" 81 +Duo2'V-Diot"

PBBYJIBTaTbI TMTOBEPKH CYHUTATH MOJIOKHUTEIIBHBIMH, €CJIH OTPENIHOCTE YCTAHOBKH BBIXOIHOI'O
YPOBHS I'€HEpaTopa HE IMPEBLIMIAET JOITYCKAEMbIX 3HAUYEHHH, MPUBEACHHBIX B Tabnune 8

Tabnuna 8
HanmeHOBaHHE XapaKTepPHCTHKH 3HayeHue
[peneNsl OCHOB- | - B quamasoHe 9a- | - B IHana3oHe YpOBHEH
5 9 BBIXOJHOIO CHTHAJIA:
HOM jjonmyckaeMon | ¢ctot ot 9 k't 1o
. ot -110 1o -50 nbm BKTIOY. +1.1
abCoTIOTHOM 100 xI'n BKmOY. ane &0 b7 1B +0.9
MOTPEIIHOCTH - 2 = - >
yCTAHOBKH YpOBHs| ~ B JIHana3oHe - B JlMana3zoHe ypoBHeH
yacToT ¢B. 100 kI'11 | BBIXOHOIO CUTHAJA:
BBIXOJIHOTO CUT-
10 Fxoneu. ot -110 no -90 nbMm BKIIIOY. *1,1
HaJla B peKUME
APY (ALC) IIB CB. '90 10 +13 ﬂBM :":0,7

7.6 OnpeaeeHue NapaMeTPoB CIEKTPA CHTHAIA B PesKHMe HellPePbIBHBIX Ko/1e0anui
VpoBeHb MapaMeTpoB CIIEKTpa CHIHAJA ONpeNessTh ¢ IIOMOIIBIO aHaTHu3aTopa crekTpa. M3mepenns
TIPOBOJIMTH HA YaCTOTaX, B 3aBHCHMOCTH OT YCTaHOBJICHHOH OMIIMH YaCTOTHOTO JHAIa30Ha.

7.6.1. Bixox reseparopa NOAKIIOYKTS KO BXOJY aHain3aTopa cnekTpa. [1oAroToBUTh aHau-
3aTOp CIeKTpa K paboTe B COOTBETCTBHH C €ro PYKOBOJCTBOM IO 3KcILUTyaTaluH. Ha BbIxoae renepa-
TOpa YCTaHOBHTH HEMOYJIHPOBaHHEIH curHai, yacTotoi 10 MI'u u yposuem 0 nbm. Ha ananusarope
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CIIEKTpa YCTAHOBHUTH ONOPHBIA ypoBeHb 0 abM, IIEeHTpadbHYIO YacTOTY, paBHYIO 4acTOTE CMrHajia ¢
reseparopa, mojocy npomnyckanus | k[, BKIIOYHTH peXkHM aBTOMAaTHYECKOTO H3MEPEHHs rapMOHH-
YyecKuX coctaBiustonmx. [loBroputs m3MepeHus Ha uyactotax 100 MI'm; 1,001 I'Twm; 1,999 ITn;
2,999 I'T'w.

Pe?»y.l'II:-TaTbI IMMOBEPKH IO JaHHOMY ITYHKTY CYHTATH ITOJIOKMTEIIBHBIMH, €CJIM YPOBHH rap-
MOHHYECKHUX COCTABIIANOIINX HE MTPECBRIIAKOT 3HAYCHHIA, [IpHUBCACHHBIX B tabnuue 9.

Ta6muna 9

HaumeHoBanue XapakKTCPUCTHKH 3HavyeHue

YpoBeHb rapMOHHYECKUX HUCKaXKeHHH, 1bH, He Oosee 30
npu Peeix <+13 nbm, B ananazone gacror ot | MI'n 1o 3,2 1T

7.6.2. JIns u3mepeHust cyOrapMOHMYECKHX M HErapMOHHUYECKMX HCKaKECHUH, YCTAHOBUTH Ha
reHepaTope HEMOTYIHPOBAHHEIN cHrHai, yacToToi 13 MI'n u yposuem 0 nbm. Ha ananuzatope cnek-
Tpa YCTaHOBHTH ONOpHBIH ypoBeHb O abM, nonocy o63opa ot 1 MI' 1o BepxHero npezena auanasosa
4acTOT reHeparopa, noyocy npomyckanus S0 xI'n, Bugeodunstp 1 xI'n. M3mMeputs Mapkepom ypoBEHb
Hecyuiero kojiebanus P, 3aTeM MpOBECTH W3MEPEHHS MaKCHMaJIBHOTO YPOBHS JHUCKPETHBIX COCTaB-
IOMHX (Puckax), HCKITFOYAst rapMOHHYECKHE COCTABJISIONIHE, B 10J10ce 0030pa NpH OTCTPOHKE OT He-
cymei >10 kI':

- cyOrapMOHHYECKHX COCTAB/IAIOIIMX - HA YaCTOTaX PaBHBIX KPATHOM J10JI€ 3HAYEHHUs] OCHOB-
HOH 4acTOTBI U HHXKE YaCTOTHI HECYILEH;

- HETAPMOHHUECKUX COCTABJIAIOIIMX - HAa YacTOTaX, He KpaTHBIX 3HAYE€HHIO OCHOBHOH 4acTo-
TBI.

Omnpeznenuts ypoBeHb HeKaxeHHH 110 popmyie: D = Puckax - Pri.

3ateM InOBTOpPUTH M3MepeHHs Ha wactorax 100 MIm; 1,001 ITwu; 1,999 ITuo;
2,999 I'Tu.

PesynbTarsl MOBEPKH MO AaHHOMY IYHKTY CYHMTAThH HOJIOKHTEIbHBIMH, €CJIH YPOBEHb CyO-
rapMOHHYECKHX ¥ HErapMOHHYECKUX HCKAKEHHH HE IPEBBIIIACT JOIYCKACMbIX 3HAUYCHHH, PHBEICH-
HBIX B Tabmue 10.

Tabmuua 10

HauMeHOBaHHE XapaKTEPUCTHKH 3HaueHHE
YpoBeHb cyOrapMOHHYECKHX HCKaXKeHWH, 1bH, He Gonee
npu PBex <+13 nbM, B nuanazone yacror or 1 MI'u 1o 3,2 [T, -45

1pyu oTcTpoiKke OT Hecymied >10 kI’

VYpoBeHb HerapMOHHYECKUX HCKaKeHUH, A1bH, ne 6onee

npu Peeix <+13 nbMm, npu oterpoiike ot Hecymel >10 kI'u
- B quanasoHe yactoT ot 1 Ml mo 1,5 I'T'n Bmroy. -65
- B MamaszoHe 4actotT ¢B. 1,5 [T’ no 3,2 I'T'1 Bimou. 7 -75

7.6.3. Jlns m3mepeHus (a3oBBIX LIYMOB B @HAJIHM3ATOpe CIEKTPa BBHINOIHHUTH CIEAYIOMIHME
YCTaHOBKH:

e [ICHTpaJIbHAasl YacTOTa: paBHAas 3HAYEHHIO YacTOTHI CHIHAIA ¢ TeHeparopa

e nosioca npomyckanus: 1 kl'ng

e BuneowinTp: 10 ['1g

e fjosioca o63opa: 50 kI'n

® onOpHbIH ypoBeHb: 0 1bm

e ociabnenne: 20 1b

e ycpennenue: Bxi, 10

H3amepeHns IpoBeCTH HA 4acTOTAX CHIHAlA, YCTAaHABIMBAaEMBIX Ha TEHEpaToOpe U3 psja:
100 MI', 1 T m 3 I,




JloxkaaTbesi OKOHYAHHUS YCpeIHEeHHs crekTporpaMMsl, C nomoisio MeHIo «Mapkep» BKIIO-
4yuTh Mapkep 1, ¢ nomomsio MeHo «[loMck muKa» yCTAaHOBUTH MapKep aHalu3aTopa Ha MaKCHMYM
CHrHasa. 3aTteM BKIIOYHTDH B MeHIO «Mapkep» pexum aenbra-Mapkepa. OTCTpOHTE AenbTa-MapKep OT
curnana Ha 20 k['m, ¥ U3MEpPHUTH YpOBeHb CHrHala IpH naHHOU orcrpoiike AMkrl (ab). Tlpusectn
JaHHBbL ypoBeHb K nojoce 1 ['ny, paccuntas 3Hauenue Pom no gpopmyne (3):

Pow =AMkr1-10-1g(monoca nponyckanus/1 I'n), ab/I'n 3)

Pe3ynbTarsl MOBEPKH 1O JAHHOMY MYHKTY CYMTATh HOJIOKHUTEIBHBIMH, €CITH YPOBEHb (a3zo-
BBIX IITYMOB He TIPEBBINIACT JI0MYCKAEMBIX 3HAUeHH, IpUBeIeHHBIX B Tabmuue 11.

Tabnuua 11

HauMeHoBaHue XapaKTCPpHCTHKH 3Ha4eHHe

CrnexTpabHas INIOTHOCTL MOIHOCTH (pa30BBIX IIYMOB IPH OT-
crpoiike o1 Hecyer 20 kI'11 B 3aBHCHMOCTH OT YaCTOTHI HeCyIIeH,
npuseneHHas k nmonoce 1 ', abu/I'

- yactoTa Hecyme# 100 MI'ng -118
- yactoTa Hecywen 1 [Ty -110
- yacrota Hecyuied 3 ['Tn ) -105

7.7 Onpenenenne napamerpos pexumos AM, UM, @M, UM

Onpenenenne napamerpos pexxumoB AM, UM, @M npoBOAUTE NIpU MOMOILK U3MEPUTENS T1a-
pametpoB Moaysuau Boonton 8201 (manee —u3mepurens Boonton 8201), onpenenenne mapameTpoB
B peskume UM npoBoauTh npu nomouiu aHanusaropa ciuekrpa N9030A.

BeIxon reHepaTtopa HOAK/IIOYATH Ha BXoA u3Mepurens Boonton 8201 corimacHo HHCTpYKLHM
I0 3KCIUTyaTallMy Ha u3MepHTeb. [lonocy nponyckanus H3MepUTENIs YCTaHABIHBATh B COOTBETCTBUH
C YaCTOTOH MOJYJ/ISILIUH.

7.7.1 Ilns onpeneneHus napameTpoB B pexxuMe AM Ha reHepaTope yCTAHOBHTH PEXHM BHYT-
perneit AM ¢ Kam = 80 % u wacroroit Mmoaymupyrowero konebanus 1 kI['n, secymryto 1 [T u ypo-
Benb 0 1bm. Ha u3meputene — pexxum AM ¢ oroOpaxenuem Kam v 3HadeHus koadduunenta rapmo-
Huk Kr orudaromeii.

[Tposecta uamepenusi Kam u Kr, moeroputs usmepenus g Kam = 1 %, 10 %, 30 %, 50 %.
AOGCONIOTHYIO TOrPEITHOCTE YCTAHOBKH KaM BeIMHCIUTE 110 (opmyiie (4).

4=X-X, 4),
rae X —3HA4YCHHE, YCTAHOBJIEHHOE Ha [TIOBEPAEMOM I'eHEepaTope;
X, — 3HayYeHHe 110 MoKa3zaHusiM stamonHoro CH.

PesynpTaTel MOBEpKH IO JAHHOMY IIYHKTY CHHTATh I10JIOXKHTEIILHBIMH, €CITH IMOTYyYCHHBIC
3HAYeHUS a0COMIOTHOM MOTPEIIHOCTH YCTaHOBKM Kam He IpeBBINIAIOT JIOMYCKAaeMBIX IPEAEIIOB:
+(0,04 Kavt+1) %, xoadduument rapmonux ne domnee 3 %.

7.7.2 Ins onpenenenus napamMerpos B pexxume UM Ha reneparope yCTaHOBHTH PEXXHUM BHYT-
perHeit UM, nepranuio yactotsl Af = 50 kI'n, wacrory moaymupytomero konedanus 1 kI'n, Hecyuyio
1 I'Tu u yposens 0 1bM. Ha usmepurene — pexum UM ¢ oroGpaxennem Af 1 3HaueHus ko3 uiueH-
Ta rapMoHHuK Kr.

[Tposectu u3mepenus Af u Kr, nosroputs nzmepenus uist Af = 1 kI'n, 2 k', 5 k[, 10 k',
20 k', 30 k', 40 k0. AGCOMIOTHYIO MOTPEIIHOCTE YCTaHOBKH Af BEIYHUCIUTE 10 opmyiie (4).

Pe3ysibTaThl MOBEPKH 0 JAHHOMY MYHKTY CYHMTaTh [IOJIOKHTEIbHBEIMH, €CIIH TIOJTY4YCHHBIC
3HaueHHs: aOCOMIOTHOH MOrpelHOCTH YCcTaHOBKM Af He NpeBBIAIOT JOMYCKAaeMbIX IIPEJEJIOB:
+(0,02-Af+20) I'n, ko3 dpurenT rapmonuk He 6omee 1 %.




7.7.3 lns onpenencHus napameTpoB B pexxuMe @M Ha renepatope yCTaHOBHTH PEKHM BHYT-
penneil ®M, nesuanmio ¢asel A9 = 1 pax, yactory mMoaynupytomero konedanusa 1 kI'1, Hecymyio
1 I'Tu u ypoens 0 nbm. Ha uameputene — pexum OM.

IMpoBecTH M3MepeHHst AQ, MOBTOPUTD H3MepeHHs 11t Ap = 2, 3, 4, 5 pax. AGCOMOTHYIO T10-
IPEIIHOCTD YCTAHOBKU AQ BBIYHCIIUTE 110 Gopmyie (4).

Pe3ynbTarhl MOBEPKH MO JAHHOMY MYHKTY CUYMTATh [OJIOKHTEIBHBIMH, €CIH IIOJyYCHHBIE
3HAUCHHs] aOCOMIOTHOH IMOTPelIHOCTH YCTAHOBKH AQ HE IPEBBIIAIOT JOMYCKaeMBIX MPECIIOB!
1(0,02-Agp + 0,05) pan.

7.7.4 Jlns onpenencHus napaMeTpoB B pexkuMe MM BbIxoJ renepaTopa NoAKIIOYHTE Ha BXO]T
ananmaszatopa cnektpa N9030A. AHanu3aTop U reHepaTop CHHXPOHH3HPOBATH 110 00IIeH OMOpHOi Ya-
CTOTE, BBIXOJ] CHHXPOCHIHAJIA ¢ 'eHepaTopa MOAKIIOYHTh Ha BXO/ BHEIUIHENH CHHXPOHH3ALUK aHA/IM3a-
TOpa, KaK II0Ka3aHO Ha PUCYHKE 2.

Pucynok 2 — Cxema coejiuHeH#s NpUGOPOB IS ONpesie/ieHHs napaMeTpos B pexuve UM

7.7.4.1 Jlna onpeneeHns BpeMEHH HapacTaHHs panouMiyibea B pexuMe MM Ha reneparo-
pe YCTaHOBHTH: pexxuM BHyTpeHHeit UM ¢ nepronoM cienosanus 34 MKC ¥ JTTHTETBHOCTBIO HMITYJTb-
ca 1 Mkc, yacrora Hecyme# 1 I'T'y u ypoeens 0 abm.

B ananu3arope BBINOJIHUTH C/IEAYIOLIHE HACTPOHKH:

1. Beibpats pexxum AM 1eMOy IAIHH, H YCTAHOBHTD CJIEYIONIHE [TapaMeTpBL:

- neHTpasibHas yactoTa 1 ['T'm;

- nosioca ananu3a (Cannel BW)160 MI';

- RF Res — auto;

- pesxum otobpaxenus (View Display) — Demod waveform.

2. B menio Sweep Control yeranoButs Bpems cBunuposanns (Sweep Time) 100 e,

3. B MeHIO CHHXpOHH3alMM BbIOpaTh BHENIHIOK CHHXpoHM3aumio, tHn — Rf Burst
(Wideband). B ycTaHOBKaX CHHXPOHH3ALMH BKIFOUHTH 3aiepxky 3anycka (Trig Delay) u mobutscs
YeTKOTO HAOI0IeH!S (PPOHTA CUTHAA PaIHOMMIIYJIBCA.

4. B MEHIO YCTAaHOBKH aMIUTHTY/HBIX napamerpos (Ampl) kHonkoi «Ref Position» ycraHo-
BHTb CUTHAJI HA HHXKHIOK (HyIeByr0) nuHHIO mKansl (Bottom), a kHonkoi#t «Scale Div» ycTaHOBHTb
pa3max cHrHaia Ha Bech 3kpaH (10 genenuit).

5. B menio mapkepos (Marker) BoiOpath pexxum «Normal» U yCTaHOBHTH MapKep Ha TOYKY
nepeceyenns (pPOHTa CHTHANA ¢ TIepBOH JmHuel mkaisl cHu3y (10 % oT ypoHa curnana). BKIOUNTH
pesxum «Deltay 1 ycrasouTh [lenbra-Mapkep Ha TOYKY nepecedeHus (poHTa CHrHama ¢ 9 JHHHEH
mkansl cHU3y (90 % ot ypoBHs curHana). C IOMOIBIO MapKepOB MPOBECTH H3MEPEHUS BPEMEHH
HapacTaHUs PaJHONMITyJIbCa.
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PesyneTaTel MOBEpKH MO TaHHOMY MYHKTY CYMTATH MOJOKUTEILHBIME, €CITH BPEMs HapacTa-
HHS paJHoUMITyTIbCca He Gonee 50 He.

7.7.4.2 Jlns onpenenenus NoaB/eH:s paHOUMITYIIbCA B ITay3e B pexxume MM na reneparope
YCTaHOBUTE: pexkuM BHemHed MM, yacrora necymeii 1 [T u yposens 0 nbm, nosspHocTs 3amycka-
IOLIETO HMITYJIbCa - HHBEpCcHas. Ha ananusarope nmpownssecTH cOpoc Ha 3aBOJICKHE YCTAHOBKH, YCTAHO-
BHTh: HEHTpaIbHYIO YacToTy 1 I'T', monmocy o63opa 10 MI', nonocy nmponyckarus (RBW) 1 kI'n.

MapkepoM H3MEpPHTBL YypOBeHb CHrHaNa. [IepeKounTh MOIAPHOCTE, CHOBA MPOBECTH H3Me-
PEHHS YPOBHS CUTHaNA. BBIYMCIMTE 1MOJaBIeHAE B May3e KaK Pa3sHOCTb MEXKIY H3MEPEHHBIMH YPOB-
HSIMH.

PesynbraThl MOBEPKH MO JAHHOMY MYHKTY CUHTATh ITOJIOKHTEILHBIME, €CITH TTOaBIeHHAE pa-
JHOUMITYJIbCA B nayse He meHee 70 nb.

7.8 Onpenenenne KCBH Bbixoaa reneparopa

KCBH BeIX0na onpeenuth NpH NOMOIIH aHalK3aTopa neneif Bektopaoro N5227A. Ananu-
3aTOp Lenei oTKamubpoBaTe Ha KOHIE Kabems, ¢ MOMOIIbIO KOTOPOro MPOBOAHUTCS TOAKIIOYEHHE K
BBIXOZly reneparopa. Ha renepatope ycranoBuTs dactoTy 1 [T, ypoBens -80 nbm, pexum APY
BKirovyeH. Ha ananusatope neneil ycranoButh pexkum usmepenns KCBH B nonoce wactor ot 1 MI'n
IO BEpXHEH 4acTOTHI IMaNa3oHa 4acToT FeHepaTopa.

Pesy/bTaTel HOBEpKH CYMTATh MONOXKHTEIBHBIMHE, eciii 3HaueHue KCBH e npeprmraer 2,0.

8 O®OPMJIEHHUE PE3YJIbTATOB IIOBEPKH

8.1 Ipn momOXMUTENBHBIX pe3yJIbTaTax MIOBEPKH reHEPaTOpPOB OGOPMIISIETCS CBHIETENBCTBO O
IIOBEPKE B COOTBETCTBHM ¢  MpHKasoM  Muunpomtopra Poccun ot 02.07.2015
Ne 1815 "O6 yreepsknenun Ilopsixa mpoBeeHHS OBEPKH CPEICTB H3MEPEHHIA, TpeOOBAHHS K 3HAKY
IIOBEPKH M COJIEPIKAaHHIO CBUIETENILCTBA O IIOBEPKe".

8.2 Tlpu oTpHIaTeIbHBIX pe3y/bTaTax IOBEpPKH NPUOOPBI HE JOIYCKAIOTCS K JalbHeHIneMy
npuMeHeHHIo. Ha resepaTop BIaeTCst H3BEIEHHE O HENPHUTOHOCTH.

. / /
HavanpHux otesna ucrsITaHui . & 3
U cepTHHUKALUA i C.A. Kopreen
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