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1 O0mue moJiosxeHust

Hacrosuias merojuka pacmpocrpansiercs Ha —amammsaTopsl  crekrpa  FPL1000
cneayromux Moguduraumit: FPL1003, FPL1007, FPL1014, FPL1026 (nanee — ananusatopsl) u
YCTaHABIIMBACT MOPANOK M 00BEM HX MEPBHYHOH M NEPHOIMYECKON MOBEPKH. B mporecce
TIOBEPKHU TMOJITREPKIAIOTCA TPEOOBAHUS K METPOJIOTHUCCKHM XapaKTEPHUCTHKAM, YKA3aHHLIM B
OMHCAHUU THIA Ha ananu3aTopkl cinekrpa FPL1000,

IIpn npoBesenny noBepkH J0KHA OBITH 0OCCICUECHA IPOC/IEKHBAEMOCTh HOBEPSAEMBIX
aHanu3aTopoB crnektpa FPL k rocyiapcTReHHBIM TTEPBUUYHEBIM YTAJIOHOM €{MHUI] BEJIUYHH;

— K I'DT1-2018 «['ocynapcrBeHHbIil 1IePBUYHBIA HTAJOH €MHUL BPEMEHH, YacTOThl U
HAIMOHAIBHOM 1LKaIbl BPEMECHU »;

— k ['DT26-2010 «l'ocymapcTBeHHBII NEPBUYHBIH  ATAJOH  €JAHHHULLI  MOIIHOCTH
SJIEKTPOMArHUTHEIX KOJIeOaHUH B BOJHOBOJHBIX M KOAKCHAJIBHBIX TPAKTax B JHANA30HE YaCTOT
or 0,03 10 37,50 I'T'1i»;

— ¥k I'9T166-2020 «l'ocynapcTBeHHBIH MEePBHUYHBI HTATOH eIHHHUILI  JICBHAIMH
YaCTOTBI;

— k I'DT180-2010 «['ocynapcTBEeHHBIH MEPRUYHBIH JTAIOH €JIUHHUILI KOYPPUIHEHTA
aAMIUTATY/IHOM MOJYJISALUH BBICOKOUYACTOTHBIX KOJIeOAHH».

Jlist oGecnievenns peanusalni METOANKH HOBEPKH [IPH OMPEICICHHH METPOJIOTHUECKUX
XapakTepucTuk 1o mynkram 10.1 — 10.18 nacrosieit METOAMKH TOBEPKH IPUMEHSIETCS METO/
NPSAMBIX H3MCPEHUH.

2 Ilepeuens onepanuii MOBEPKH cPe/ICTRA H3MePeHMii

2.1 Ilpu npoBeCHHH TTOBEPKH BBIMOJIHSIOT ONEPaliy, yKa3aHuble B Tabiue 1.

Tabmuna 1 — Onepaiyu noBepku

HaumenoBanue onepamnun OO0s3aTe/IbHOCTD
Metoei
POBEIACHHSI
IIOBEPKH
IIPH TOBEpPKe
(HOMEp
. | mnepuoau-
IIYHKTA) MEPBHYHOM 5
UECKOH
1 2 3 -
Brewmnnit ocMoTp cpesicTa n3mMepenuii 7 Jla Jla
Iloaroroska k moBepke u onpodoBaHue cpejicTBa 3 Ta i
M3MepeHHii : ]
Wnentudukamnus nporpaMMHOTo obecreuenus 9 e T
CpeJICTBa H3MEPEHHUI ) ;

Onpezienenne METPOIOIHUIECKUX XapaKTePUCTHK
CpeJICTBA U3MCPEHHI

Onpenenenue OTHOCHTENBHON MOTPELIHOCTH 101 i Ta
9acTOThI OIIOPHOIO TeHepaTopa

Omnpenenenne abCOMOTHO# HOIPELIHOCTH
U3MEPEHHi YaCTOTEI B PEIKHME YaCTOTOMEPA
Onpenenenne yposis (pa30BBIX IIYMOB Ha YacTOTE
I T 10.3 Ja Ja
OnpeneneHue cpeHero ypoBHs cOOCTBEHHBIX
LIYMOB

10

10.2 Jla Jla

10.4 Ja Jla




[Ipoposmkenue Tadmunet 1

Mero/ibl O06s3arebHOCTD
HanmenoBanue onepanun ITOBEPKH [IPOBEICHUSA
(1omep IPH [1OBEPKE
cra) IIEPBUYHO ncpnomud-
YecKoit
Onpeiesienne adbcoIOTHOM TOTPEIIHOCTH
H3MEPEHHH YPOBHS MONTHOCTH BXOAHOIO CHI'HAA 10.5 Jla Jla
munyc 10 gb (1 MBT) na wactore 50 MI't
OnpeziesieHne HEPABHOMEPHOCTH AMITIIHTYTHO-
YACTOTHOI XapaKTePUCTHKH OTHOCHTEILHO YPOBHSI 10.6 Ha Ha
Ha yactoTe 50 MI'1| B 1Hanasone yactor
Onpenenenne abCoMOTHOMN MOTPEHTHOCTH
U3MEPEHHI YPOBHS MOUIHOCTH BXO/{HOIO CHIHAJIA
H3-3a [IePEKITIOUCHUS ocabieHus BXOIHOro 10.7 JHa Jla
arrertoaropa CBY oTHOCHTEIBHO OCiiabieHus
10 J16
Ompejiesienne abCOMOTHOI OTPENTHOCTH
HU3MEPEHHH YPOBHS MONIHOCTH BXOJIHOIO CHI'HAJIA 10.8 Tla T
H3-3a [IEPEKIIOYEHHSI [TOTOCKI IPOITYCKAHNS
(QusbTpos 114
Onpenenenne adCcoIIOTHON NOrPENIHOCTH 10.9 Jla Tla
H3MEPCHHH OTHOIIEHHS MOIITHOCTEH
Omnperiesienne OTHOCHTEIIBHOTO YPOBHS 10.10 i Ty
HHTEPMOIYIALMOHHBIX HCKAKEHUI 3-T0 MopsKa )
Onpezenenyue ypoBHA OCTATOYHBIX CHIHAJIOB
KOMOMHALIMOHHBIX YacTOT, B JIMAIIA30HE YACTOT 10.11 Ja Her
cebie 1 MI'n -
Onpenenenne KCBH BXoza B 1uanasode yactoT 10.12 Ja Her
Pexum n3meputensHoro aemoaynstopa AM/UM (onums K7)
Onpenenenne abcoMOTHON TOTPEIIIOCTH
U3MEPEeHUH KO pHLneHTa aMIUTHTYHOMH 10.13 Jla Ha
MOJTYTISIITHH
Omnpenenenne abCoMOTHOM HOrPENIHOCTH 10.14 Jla T
U3MEPEHHH JIeBUALIMH YaCTOThI
Peskum ananmsa cUTHAIOB ¢ KBa[paTypHoi Moy siaueit (ommms K70)
Onpezienenue ocTaTovHOr0 cpeaHeKBaIpaTHIec-
KOI'0 3HAUYCHMS BEKTOPHOI OIIUOKH MOy ISLIUH 10.15 Ha Her
g Moaynsuuun QPSK
Pexum cnensiero reneparopa (oniust B9)
Onpenenenne ypoBHst (pa30BbIX HIYMOB Ha 4acTOTE
10.16 Jla Ha

1 [Ty
OmpezeneHne ypoBHsI TapMOHUYECKHX 1017 i Jla
COCTABIISIIOLIMX BBIXOTHOT'O CHIHAJIA
Onpeaenenne abcomoTHON TIOrPENHOCTH
YCTaHOBKH YPOBHS BLIXO/IHOI'O CHHYCOMAATBHOTO 10.18 Ha Jla
curdayia munyc 10 1b (1 mBr)
IoaTBepkeHHE COOTBETCTBHS CPE/ICTBA 1 Jla Tia

M3MEPCHUI METPOJIOTHUECKUM TPeOOBAHUSIM

L




2.2 Ha ocHoBanuu nmcbMenHOro sasmienns Biageisia CH jonyckaeres npoBoguTh
NCPUOJMYECKYIO  TOBEpKY  aHanuszatopos cnekrpa FPL1000  juis  Mmenbluero  uucia
MOIHAIA30HOB ¥ MEHBIIIEr0 YHUCIA N3MEPIEMbIX BEJIHUHH:

- B OIPaHHYEHHOM JIHAIla30HE YacToT /10 BEPXHE I'PAHHYHON 4acTOThl MOIM(HKALIIH
FPL1014 (14 T'Tw), wim FPL1007 (7 I'Tu), wam FPL1003 (3 I'Tn) B wactu omepainui 1o
nyHkram 10.2 — 10.12;

- Oe3 ompenesieHns METPONOHYCCKHX XApaKTEPHCTHK BEJIMYMI JUISl  CIEYIONIHX
PEKHMOB H3MEPEHHI:

- Ko3(duumenTa aMIum Ty, tHO# Mozysunn (onnus K7) nynxr 10.13

- JeBuanuu yactotsl (onmus K7) nyuxr 10.14

- KBa/ipaTypHoit Moxysiumu (onuust K70) mynxr 10.15

- IapamMeTpoB cliejisilero reueparopa (onuus B9) nynkrsr 10.16 — 10.18.

3 TpedoBaHus K yCJI0BHAM IPOBEICHNS IOBEPKH
[Ipu  mpoBejieHMM  MOBEPKHM  JOJDKHBI  cOOMIONATLCS  HOPMAlbHLIE  YCJIOBHS,

yeraHosiaennele B ['OCT 8.395-80 «l'ocynapersennas cucrema oOecreuenus €/IHHCTBA
m3Mepenni. Hopmanbneie yenosus uzmepenuii npu nosepke. Ooume tpeGosanns »:

— TeMIeparypa okpysxkatoieit cpesnl, °C............ ot 20 go 25;
— OTHOCHUTEJIbHAS BIIAZKHOCTL BO3JIYXA, Y0 covvveenee.. ot 30 o 80;
—armocdepHoe aasienue, klla (MM pr.cT.) ......... oT 86 110 106 (o1 645 5o 795);

4 Tpeboranne K cHeNHAIHCTAM, 0CYINECTBIMIOMIIM MOBEPKY

K nposenenuro nosepku anaimzaropor crekrpa FPL1000 monyckaiores crenuanucTsl,
HMEIOLIHE HeOOXOAMMYIO KBAJIM(UKALMIO, OCBOMBIIHE paboTy ¢ aHAIM3aTOpaMM CHEKTpa U
IPUMEHSEMBIMU CPEJICTBAMH ITOBEPKH, H3YUHBIIHE HACTOSIIYIO METOIUKY TOBEPKH.

5 MeTpo.ioruveckue H TeXHHYeCKHe TPeGOBAHHS K CPEICTBAM IHOBEPKH
5.1 Tlpn mposenenun nopepkn anatusaropos chekrpa FPL1000 npuMensior cpejicTea

IOBEPKH, YKa3aHHBIC B TaduIe 2.

5.2 Jlomyckaercs MpHMEHEHHE JIPYTHX CPEJACTB TMOBEPKH € METPOJIOrHUYECKHMH M
TEXHUYECKHMH  XapaKTCPUCTHKAMH, 00eCHeunBaloOIUMH  [Iepe/lady  eJAMHUIBI  BEIHYHHEI
TOBEPACMOMY  CPEJCTBY  H3MCPEHHMH € TOYHOCTBIO,  YIOBICTBOPSAIONIECH — TpeGOBaHMIM
rOCYJIapCTBCHHBIX IIOBEPOUHBIX CXCM.

Tabmuua 2 — Cpeacrsa noBepkn

Howmep Hawnmenona- Tpebyembie MeTposioruteckue Pexomeniyemoe
MYHKTA HHUE CPe/ICTBA XapakTePUCTHKHU CPEJICTBA TOBEPKH CPEJICTBO MOBEPKH
JOKYMEHTa MTOBEPKH [Tpejiens u3MepeHuit [Ipenesnsl
10 IIOBEPKE JIOTIYCKaeMOoM
[OrPEIIHOCTH
1 2 3 4 3
10.1 Cranpapr PaGounit stanon | CraHaapt 4acToTsl
YAaCTOTHI 3 pazpsijia o pyOuHeBhbIil
Curnaz ¢ 4acToToi [Tpukazy GPS-12RG
10 MI'n Poccranpapra (per.nomep
or 31.07.2018 | 70172-18 B GUD)
Ne 1621




IIporoinkenue tabauiisr 2

1 2 3 4 5
10.1 Yactoromep Pabounii sranon HacrtoTomep
YHHUBEpCallb- 4 paspsina no YHHBEPCAIbHBII
HBIH Curnan ¢ yacToTou [Ipukazy CNT-90
10 MI'g Poccranyapra (per.HOMEpP
or31.07.2018 | 70888-18 B DHUD)
Ne 1621
10.5; 10.6; Barrmerp Junanazon vacror Pabouwmii yraiion Barrmerp
10.18 norJjomae- or 3kl jio 26,5 1T | 2-ro pazpsia o MOTJIONIACMOi
MOTi Huanazon nimepeHnii lIpukaszy mouHocTn CBY
MOIIHOCTH MOIIHOCTH Poccrannapra NRP33T
CBY or 3-10™ 1o 10° MBTt or.30.12.2019 (per.HOMep
Ne 3461 69958-17 8 DUD)
10.9 H3mepurens Jlnanason yactor Pabouwii sranon Bartmerp
OTHOIIEHHS or 64 Ml'u o 1 I'T'iw CIMHHILBI [OTJIOIAEMOH
MOIIHOCTEH Jlnanazon nu3MepeHuii OTHOIICHMUSI monHoctd CBY
MOITHOCTH MoILHOCTEeH 1 CCIICKTUBHBIH
ot Munyc 60 pazpsiia NRQG6
1o 0 nb (1 MBr) no Ilpuka3zy (per.nomep
Poccranmapra | 75211-19 B DU D)
or 30.12.2019
No 3461
10.7;: 10.9 Atrentoarop | Jlmanaszon wactor or | PaGounii yranon ATTeHtoarop
CTYIEHYATbIi SO0MIt o 1 I 2-ro pazpsiaa o | crynenyarnoiii R&S
Jlunamuueckuii Ipuxazy RSC
Jwmanason ot 0 10 Poceraniapra ¢ moayiem 04
60 nb or 30.12.2019 (per.Homep
¢ marom 0.1 1b No3383 48368-11 B DUD
10.13 Hcrounuk Curnas c vactoroii | Pabounii sTanon KamGparop
AM curnana 4 MI'; 25 Ml 1-ro pazpsa no SMBV-AM-I'M
Kam: 0T 0.01 10 T'OCTP 8.717- (per.Homep
100 % 2010 56540-14 B GHUD)
FM(}}I: oT 0.02
J10 200 kI’
10.14 HcTounnk Jluanazon vacror Pabouuii sranon KamuGparop
UM curnana | ot 0,1 MI'n 10 4 I'T | 1-ro paspsza o SMBV-AM-FM
Fes: 1o 10 MI'n [Ipuka3zy (per.nomep
Poccrannapra 56540-14 p DUD)
or 01.02.2021
Ne 233
102 10.3; ['eneparop Juanazon vacror BeixoaHoii I'eneparop
10.5-10.10 | curnanor ot 5 kl'm 10 26,5 [T YPOBEHB CUIHAJIOB
Pyux 0T Munye 20 1o | xonrponupyer- SMAT100B ¢
+18 nb (1 mBT) ¢ NRP33T onuusmu B131,

YPOBEHb (Pa30BbIX
IIYMOB Ha 4acToTe
1 I'T'u mpu oterpoiike
100 I'tt ve Gosee
munyc 111 gba/T'u

B710, B35, K36
(per.nHomep
68980-20 B GUD)




OxoHvanue Tadbauin 2

1 2 3 4 5
10.10; 10.15 | T'eneparop Jlmanason vacror ["enepatop
CUT'HAJIOB or 5 k[’ 1o 26,5 CUTHAJIOB
BEKTOPHBIH [Ty BEKTOPHBIi
Pyx o1 Munyc 40 o SMW200A ¢
+15 a1b (1 mBT), onuusamu B1031,
moysims QPSK EVMgpsk = B10
+0,7 % (per.nomep
78696-20 B GUD)
10.5: 10.6; AHamazaTop Jnanazon vactor Ananuzarop
10.12 Lenei or 10 MI'n DNEKTPUYECKUX
BEKTOPHBIH 10 26,5 T LENel BEKTOPHBIH
KCBH: +5% ZN A40
ot 1.05 o 10 (per.Homep
37174-08 B D)
10.16; 10.17 | Anamuzarop Jnarnason wacror AHazmzarop
creKTpa oT S kl'1y CIIEKTpa ¥ CUI'HAJIOB
102651Tn FSW26
®daz0BEIH MYM Ha (per.nomep
vactote 1 ['T'w npwu: He Oosee: 78802-20 B DUD)
orcrpoiike 10 k['1y — 134 nbu/I'’
orcrpoiike 100 kI'n | — 136 abu/T'1
otcTpoiike 1 Ml 1 — 145 nba/T'y
OrnocnrenbHblit e boJee:
YPOBEHb — 50 ab (1 mBrt)
rapMOHHYECKIX
HCKayKeHni 2-ro
mopsiiKa
10.1 = 10.18 | Tepmo- Jlnanason wsmeperus Tepmorurpomerp
THIPOMETP € TeMINepaTypbl UNITESS THB 1
omnuueit ot 0 1o 50 °C +0,5 #C moandukanus THB
H3MCpPCHIA Jlnanazon H3MEpeHHst LB (psr.HoMEp
atMoc(hepHOTro BIAKHOCTH 70481-18 8 ®UD)
JaBIIEHUS ot 10 10 90 % +3.0 %
ILHHI'[E!?DH H3MEPCHAA
aTMoc(epHoro
JIABRIeHUS
ot 86 no 106 klla +0.2 xlla

| o .
AbH/T' — 1B oTHOCHTENBHO YPOBHS HecylIeii, npuBEaeHHDI K Monoce nponyckanns 1 '




Tabmuna 3 — Bemomorarenbuoe 00opyiosanme

Homep Hanmenosanue | TpeOyemble TEXHHUECKHE Pexomenyemoe
MyHKTa BCIIOMOTaTeIbHOE XapaKTepUCTHKH BCIIOMOTaTeNbHOE
JIOKYMEHTa obopyloBanue BCIIOMOTaTEJILHOTO o0opy/l0BaHue
10 TIOBEPKE ) o0opy10BaHms
10.10 ATTeHaTop JUana30H 4acToT ATTeHI0ATOP KOAKCHAIILHBII
(puKcupoBaHHbII or 0 't no 18 I'T'y JI2M-18-10-11P-11
HOMHHAaJILHOE ocltabieHue 2 TyKu
10 nb
10.5; 10.6 PesucTuBnbii Jlnanason uactor JlenuTenb MOIHOCTH
JICITATEIb oTr0 ' oo 26T JM2A-26-13P
MOIIHOCTH KCBH ne 6onee 1.3
10.4; 10.11 Harpyska Jluanason yactor Harpyzka cornacorannas
COrJIaCOBaHHAs or 0 ' no 18 I'T'y 50 Om u3 HabGopa mep
50 Om Tun pazpema KO pUIIHEHTA MTepe/lau 1
N, «BHITKAY» otpaxkenust ZV-2270
10.4; 10.11 Harpyska Jlnanazox yactor Harpyzka cornacoBannas
corjiacoBaHHas or 0T o 26,51 T 50 Om u3 HabGopa mep
50 Om Tun pazsema Ko puumenTa nepegaun u
3.5 MM, «pO3ETKa» orpaxenus ZV-723

6Tpedopanns (yc10BHs) 110 odecriedeHnio 6€30MACHOCTH IPOBEACHUS HOBEPKH

6.1 IIpu nmpoBeeHHH OBEPKH HEOOXOIUMO COOJIIOIATE:

— 00mme mpaBuiia TEXHUKH Oe3omacHocTH B cooTBeTCTBHH ¢ TpeGosanusamu [[OCT
12.2.003 «Cucrema cranmaprop OcsomacHocTd Tpyia. OGopy/oBaHHE I[TPOH3BOJICTBEHHOE.
O6mue TpeboBanus Oe30MaCHOCTH Y,

— «lIpaBuia o oxpane Tpyaa MpH HKCIITyaTALNH ICKTPOYCTAHOBOK », YTBEPIKICHHBIE
[Ipukazom MunncrepeTBa Tpyza H couuaibHoi s3amutel Poccuiickoit ®enepanun ot 15
nexabpsa 2020 r. Ne 903u «OG6 yrBepsaenun [Ipasui no oxpaHe Tpyja IpH IKCILIyaTaliu
HEKTPOYCTAHOBOK »;

— YKa3aHMs 10 TCXHHKe O€30IIaCHOCTH, MPHUBCJCHHBIE B  IKCILIyaTAllHOHHOM
NOKYMEHTAIMH Ha CPE/ICTBA IIOBCPKHU:

— YKazaHMs 1O TeXHUKe O€30I1aCHOCTH, NPHMBEJCHHBIE B  IKCILIyaTAIlHOHHOI
JOKYMEHTAIIHH Ha CPEACTBO HIMEPEHHIT.

6.2 K npoBefcHHIO NOBEPKM JONYCKAIOTCS CHEIHAIMCTBI, H3YYHBIIHEC TpeOoBaHus
OesonacHoctn mo I'OCT 22261-94 «Cpejctsa M3MepeHH IMCKTPUUCCKMX M MarHHTHBIX
BemmunH. OOmme TexHuueckue ycioBus. ¢ Mimenennem Nel» um I'OCT 12.2.091-2002
«besormacHocTh  HNEKTPUYECKHX  KOHTPOILHO-H3MEPHTENBHBIX TIPUOOPOB M J1abOPATOPHOTO
obopynosanusi. Yacte 1. OOume TpeGoBanus», HMEIOWME 3 TPyNmy Jonycka Mo
3JICKTPOOE30NAaCHOCTH U IIPOLIEIIHE HHCTPYKTAXK 110 TEXHUKE GE30M1aCHOCTH HA PadoueM MecTe.

6.3 Ha paGoueM mecTe J0JUKHBI OBITH TPHHATBI MCPbI M0 00ECIECUEHNIO 3AMIUTBl OT
BO3JICHCTBHS CTATHYECKOTO HICKTPUYECTBA.

7 Baemnuii ocMoTp cpeicTBa H3mMepenuii

Ilpy  npoBejieHHH  BHCIIHETO OCMOTPA  YCTAHOBHTH COOTBETCTBHE AaHATH3ATOPOR
CHENYIOIUM TPeOOBAHUSIM:

- BHENIHWH BHI CPEICTBA M3MEPEHHIl JIODKEH COOTBETCTBOBATL (poTorpadusimM,
NPHUBEJEHHBIM B OMHCAHMH THIA Ha JAHHOC CPEJICTBO H3MEPEHHH, IIPH ITOM JOMYCKaeTcs



He3HaYUTe/IbHOEe M3MeHeHue ausaiina CH, He pimsioniee na ojiHO3HA4HOE OINpeENIEeHHE THIIA
CH no BHemueMy BHjLY;

- HAIMYHE MApPKHPOBKH, [OJTBEPAKIAIOMICH THIL, MOAM(PHKALMIO H 3aBOJICKOH HOMED
Cpe/lcTBa U3MEPEHHUit;

- HIMYHe IJIOMO OT HEeCAHKIIHOHMPOBAHHOTO OCTYIIA, YCTAHOBJIEHHBIX B MECTax
COIJIACHO OLIMCAHMIO THUIIA HA JJAHHOE CPEJICTBO U3MEPEHMUIA.

- Hapy’KHas MOBEPXHOCTEL CPEJICTBA H3MEPEHHI HE J0JIKHA HMETh CJIe/IOB MeXaHHUYECKHX
MOBPEMJICHNIT, KOTOPLIC MOIYT BIMATH Ha padoTy cpeAcTBA HM3MEPEHHH H €ro OpraHoB
YIIpaBJICHHUS;

- pa3beMBbl CPEICTBA U3MEPEHHUH JOLKHEBI ObITh YHCTHIMU;

- KOMIUIEKTHOCTb  CPEICTBA H3MEPEHHI  JIOJDKHA  COOTBETCTBOBATL YKa3aHHOH B
TEXHHYECKOH JIOKYMEHTALUH (PUPMBI-HU3TOTOBUTEIS.

PesyibTaThl BBIIOIHEHHS ONCpPALMU  CUMTATH [OJIOKUTEALHBIMHA, CCIIM  BLITOJIHSIOTCH
BbIILIEYKA3aHHBIC TPeDOBAHMSI,

YeranoBiaeHHbIH  (akT OTCYTCTBHA IJIOMO OT HECAHKIMOHMPOBAHHOTO JOCTYHA IpH
HEPHOMIECKON MOBEPKE HE ABJIACTCS KPUTEPHEM HCHUCIIPABHOCTH CPE/ICTBA H3MEPEHUH W HOCHT
HH(DOPMATHBHBIA XapaKTep s MPOU3BOJIMTECIN CPEICTBA U3MEPEHMI H CEPBHUCHBIX 1IEHTPOB.
OCYIIECTBIISIFOIIUX PEMOHT.

Gakt orcyTeTBHA IUIOMO OT HECAHKIIHOHUPOBAHHOTO JOCTYNA [PH MEPUOIAHYECKOIH
1noBepke (pUKCHpyeres B IPOTOKOJIE MOBEPKH B COOTBETCTRYIONIEM pasjielie.

Ilpu momydeHuM OTPHIATENBHBIX PE3yIbTATOB 110 JIAHHOW OIlepalul, Mpoueaypy
MMOBEPKH HEOOXOAMMO TPEKPAaTHTD, PE3YJILTATHI MOBEPKH O(OPMHTHL B COOTBETCTBHM ¢ 11.12
JAHHOH METOJIUKH ITOBEPKH.

8 lloaroroBka K noBepKe W ONPOOOBAIINE CPEICTBA H3MEPCHITIT

8.1 Iloaroroska k mosepke

[TopsioK yCTaHOBKH CpeJICTBa H3MEpPEHUit Ha pabouee MECTO, BKIIOYEHHUS!, YIIPARICHUS U
JIOTIONTHUTENbHAA HH(OPMaIHs MPHBEICHBI B PYKOBOJICTBE 10 JKCIUIYATALMN: «AHAIN3ATOPBI
cexTpa FPL1000». PykoBocTBO 10 HKCITyaTalm .

YOeauThCs B BBIMOTHEHAH YCIOBHH [TPOBE/IEHHS TTOBEPKH.

BbuiepkaTh CpesicTBO H3MEpeHHii B BLIKIIOUCHHOM COCTOSIHMH B YCJIOBUSAX MPOBEICHUS
MIOBEPKH HE MEHEE JIBYX YACOB, €CJIH OH HAXOJIJICH B OTIIMUYHBIX OT HUX YCIIOBHSIX.

BeuiepskaTh cpesicTBO H3MEPEHNTT BO BKJIIOUCHHOM COCTOSHMM He MeHee 30 MUHYT.

Boitepikars cpeicrtBa IOBEpPKM BO BKJIIOYEHHOM COCTOSIHMM B TEUCHHE BPEMEHH,
YKa3aHHOT'0 B HX PYKOBOJCTBAX MO IKCIUTyaTAIHH.

8.2 Onpobosanwue

[oarorosuTs nopepsaeMeIil anaan3arop Kk padoTe B COOTBETCTBHH € PYKOBOJICTBOM 110
SKCIUTyaTauuu. Bxmouuth nosepsiemblii anamisatop. [lposepurs otcyrersue coobuicnuii o
HCHCIIPABHOCTH HA HKPAHE MOBEPAEMOI0 aHalN3aToOpa I[OC/He €ro BKIIOYEHHS M 3arpy3KkH
[IPOrPaMMHOTO 0OECIICUEeHHs IIOBEPSIEMOT0 aHAIH3aTOPA.

Ha ananuszatope ycTaHOBHTD 3aBOJACKYIO KOH(HIYpaLMio npubopa, Ul Yero BbIIOIHHT
CIIEYIONINE YCTAHOBKH:

— [ PRESET |

[ociie Bpemenn mporpesa nosepseMoro ananuszaropa 30 MHHYT 3amyCTHTL TPOLETYPY
BCTPOCHHOH aBTOMATHYECKOH KaTuOPOBKN HaKaTHeM KJIABHIL:
— [ SETUP — Alignment — Start Self Aligment]



PesynbraThl  BBINOJNHEHHMs — NPOUEJYPBI  ABTOMATHUECKOl — KajmOpoBKM  OyayT
oToOpakarbes B AUanoroBom okie Aligment Results,

3areM 3arycTHTh IPOLEIYPY CAMONPOBEPKH, HAKATHEM KITaBHIL:

— [ SETUP- Service+Support — Selftest — Start Selftest|

PesynpraThl  BRINOJNHEHMST MPOLCAYPLI  CAMONPOBEPKH  OYAyT OTOOpaMkaThes B
nuanorosoM okHe Selftest Results.

PesynbraTel onpoOoBanust cyuTaTh YAOBIETBOPHTENLHBIMH, €CIH 110CJE BKIIOUCHUS H
3arpy3Kd MPOrpaMMHOro 00ecreueHHs MOBEPAEMOro aHajln3aTopa a, TAKIKE MOCIIE 3aBeplIeHUs
NPOLEAYP BCTPOCHHOH aBTOMATHYECKOH KalHMOPOBKM M CaMOINPOBEPKH, B COOTBETCTBYIOUIHX
JHMAJIOTOBLIX OKHAX, HE BO3HUKAIOT COOOIIEeHHs 00 OlMOKaXx.

[Ipy monydyeHnu OTPHIATCIBLHBIX PE3yJIbTATOB MO JAHHOW ONEpalMu, NPOLELYPY
[OBEPKH HEOOXOAMMO MPEKPAaTUTh, PE3YJIbTAThl MOBEPKU O(OPMUTHL B COOTBETCTBMM ¢ Im.12
JaHHON METOMKH MOBEPKH.

9 Upenrudurkanus HporpaMmMHoro odecieueHus

WnenTnHKaMONHOE HAMMEHOBAHME H HOMCP BEPCHMM [POrPAMMHOIO obecreveHis
[OBEPSIEMOT0  aHAJIM3aTOpa  OToOpakaioTess B JMaloroBoM okHe Versions+Options mpu
Ha)KaTUU KJIaBUIIL:

— [Setup — System Config — Versions+Options]

Unentudukanponnoe HamMenosanue u  nomep Bepeun 110, orobpakaemblii B
muanorosom okue Versions+Options, 10/0KeH COOTBETCTBORATH YKA3aHHOMY B OMHMCANMKU THIIA
Ha JaHHOE CPEeJCTBO U3MEPEHHUH.

ITpn nomyueHMH OTPHLATENLHBIX PE3YJILTATOB MO JAHHON ONepaluu, MpoLeIypy
MOBEPKH HEOOXOMMO TMPEKPaTHTh, PE3YILTATHI 1OBEPKH O(OPMUTH B COOTBETCTBHM ¢ I1.12
JAHHOH METO/IMKH 1T0BEPKH.

10 Onpejiesiene METPOIOIIMECKIX XaDAKTEPHCTHK CPEACTBA H3Mepenii

10.1 Ompezenenne OTHOCHTENLHOT MOMPEITHOCTH YACTOTBI OMOPHOTO IeHepaTopa

Omnpe/ie/ieHue OTHOCHTENBHOI MOrPELIHOCTH YaCTOThI ONOPHOTO TEHEPaTOpa MPORO/IST
METOJIOM IIPAMBIX M3MEPEeHHUH ¢ MOMOIILIO YacToTomepa yHupepeansioro CNT-90 u craniapra
4acToThl pydouanesoro GPS-12RG, xoTopslil Henolib3yeres B KauecTBE OMOPHOro reHeparopa.

OTHOCHTENBHYIO IOIPEIIHOCTE YCTAHOBKH YaCTOThI BHYTPEHHENO OIIOPHOIO T'eHepaTopa
Ha vactore 10 MI'u onpenenuTsh myreM H3MEpeHHH 4acTOThI CHIHAjla BHYTPEHHEH OIOpHOI
4acToThl Fyom pasroii 10 MI'n na 3a)uieit naneiin nogepseMoro ananusaropa.

BBINONHATE COeMHEHEE CPEICTB H3MEPEHHH B COOTBETCTBUH CO CXEMOif, TPUBEIEHHOI
Ha puc. 1.

GPS-12RG CNT-90 FPL1000
10 MHz Out Ref In In Ref Out

A4
A

Pucynok 1 — Ctpykrypmas cxema coeuunerns CH utst onpeie/icHns OTHOCHTENBHOI
MOTPEHIHOCTH YACTOTHI OITOPHOI'O F'eHepaTopa
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Houksmounts K BRIXOY (Reference) Out 10 MHz nogepsiemoro ananusatopa yactotomep
MeKTpoHHO-cueTHbIiH CNT-90, paboratomuii o1 BHemHeH onopuoit yactotel 10 M cranaapra
gactotsl GPS-12RG.

BBIIOIHUTE crenylonme yCTaHOBKI Ha aHalin3aTope:

— [SETUP: Reference: Int]

M3MepuTh 4acToTy OmopHOro reHeparopa MOBEpSEMOro aHAIU3aTOPa U 3adMKCHPORATL
pe3yIbTAThI M3MEPEHHH yacToToMepoM Kak Fenr, MITTL

lpumeuanue — 31ech M jJajiee (puUKcals pe3yiIbTaTOB U3MEPEHHil, HEOOXOUMBIX s
.11, npousBoauTCs B IPOM3BOILHOI (hopac.

10.2  Omnpenenenuie  abCoOMIOTHOI MOrPCIIHOCTH  M3MEPEHMH  YaCTOTBI B PEIKHME
4acToToMepa

Onpejienenne abcoMOTHON MOrPENIHOCTH W3MEPEHHI YaCTOTBI B PEKUME Y4acTOTOMEpPA
IIPOBOJSIT METOJIOM TMPAMBIX H3MCPEHHUIT ¢ NOMONILIO TeHeparopa curnaimos SMAI100B,
paboTaloWIETo OT BHEMIHET0 HCTOUHUKA OOPHON 9acToThl, Tak Kak HCTOUHUK OMOPHOI H4acTOThI
- BHYTPCHHMH KBaplEBbIil TEHEPaTOp I[OBCPICMOro aHajiu3aTopa - sBISETCS OOLIMM JUls
TeHepaTopa CUIHAJIOB M IOBEPSEMOr0 aHalIM3aTopa, MOrPEeIIHOCTL H3MEPCHME 4acToThl He
3aBHCUT OT TMOrPEeINHOCTH  OIOPHOIO TEeHepaTopa M paBHA Pa3pelIeHHI0  YacTOTOMepa
IOBEPSAEMOr0 aHAJIM3aTopa.

Beimonnute coenunenne CH B cootseTeTBHM €O ¢XeMOii, npuBeaéntoi na puc. 2.

Ref In Ref Out

SMA100B FPL1000
RF OUT RFIn50Q

L

Pucynok 2 — CtpykrypHas cxema coeannenus CH juist onpeenenys aGcooTHOI
MOrperrHoCcTH H?MepeHHﬁ HYacTOTLI B PEKHME HacToTOMEpa

YCTaHOBHTD [apamMeTpbl reHepatopa curdaios SMA100B:
—[ PRESET ]

— [ FREQ :1 GHz ]

—[LEVEL: —13 dBm |

— [ SETUP: Reference Oscillator: External |

BEINOTHATE cleaylomue yCTaHOBKH Ha aHAIH3aTOpE:
— [ PRESET |

— [ SETUP: Reference: Int |

— [ AMPT: RF Atten Manual: 10 dB |

— [ AMPT: Ref Levell: =3 dBm |

— [ SPAN : 1 MHz |

— [ BW : Res BW Manual : 100 kHz ]

—[ BW : Video BW Manual : 10 kHz |

—[ FREQ : CENTER 1 GHz |

— [ MARKER-> : Pcak |



—[ MARKER : Select Marker Function: Signal Count: On]
—[ MARKER : Select Marker Function: Signal Count: Resolution: 1 Hz)|

3aukcnpoBaTh MOKa3aHus MapKkepa aHajim3atopa Kak Fepp. [

10.3 Onpenenenne yposus (pazorbix mymos Ha yactore 1 11y

Onpenenenne yposnst (a3oBbix mymos na yactore 1 [T, NPOBOAAT METOIOM MPSMBIX
H3MEPEHHUI ¢ MOMOLIBIO reHepaTopa curaanos SMA100B.

Brimonnuts coeyuerne CH B coOTBETCTBHM €O CXeMOH, NpHBEeJIEHHONR Ha puC. 2,
nepeseds redeparop curHanoB SMAT00B B pemum paGoTel OT BHYTPEHHETO OIOPHOIO
reHeparopa.

YeTaHoBHTE NapaMeTphl renepatopa curnaios SMA100B:

— [PRESET]

— [FREQ: 1 GHz]

— [LEVEL: —13 dBm]

— [ SETUP: Reference Oscillator: Internal |

BbIIONHUTE CeIyIOIIe YCTAHOBKY Ha aHAIU3aTope:
— [ PRESET |

— [ SETUP: Reference: Int ]

— [FREQ: CENTER: 1 GHz|

— [AMPT: RF Atten Manual: 0 dB]

— [AMPT: Ref Levell: =13 dBm]

— [SWEEP: SINGLE]

YCTaHOBHTL MOIOCY 0030pa aHAIIM3aTOPa B COOTBETCTBHM ¢ Tabiuielt 4

— [SPAN: {span} ]

VeTaHOBUTD MOJIOCY HPOLYCKAHUS aHATN3aTOpa B COOTBETCTBUH ¢ Tabimuel 4
— [BW: Res BW Manual: {RBW}]

YCTaHOBUTH BpeMsi CBHIIMPOBAHMUS B COOTBETCTBUH ¢ Tadnuueii 4

— [SWEEP : Sweep time {}

Tabnuna 4 — VeranasnupaeMble napamMeTpbl MOBEPSIEMOTO aHAIU3aTOpa

Otcrpoiika ot [Tonoca o630pa [Tonoca nponyckanus Bpems ceunuporanus
Hecyllei offset SPAN RBW
1 k['1g 4 kl'y 100 I'n 1000 mc
10 k' 40 k' 1 k' 500 mc
100 kIt 400 k' 10 k' 200 mc
1 MI'g 4 MI'u 100 kIt 100 mc

AKTHBHPOBATHL MapKep Ui H3MEPeHHs (Pa30BBIX IYMOB:
—[MKR : Select Marker Functions: PHASE NOISE]

YCTaHOBHTL MapKep JUlst H3MepeHst (Pa30BLIX HIYMOB Ha BEJIMUUHY oTcTpoiikn offset
— [MKR : DELTA : {offset}]

BQQ)I{](CHDOBHTB NoKazaHu: MapKepa noBEpACMOro aHaauzaropa JJisl BCeX OTCTPOEK Kak

N, ab/T .



10.4 Omnpenenenue cpeiHero ypoBHst COOCTREHHBIX IIYMOB

Omnpejienienne cpeiero yposHs COOCTBEHHBIX [IYMOB aHATH3aTOPa MPOBOST METOA0OM
NPAMBIX HU3MEPCHUH, INyTEM H3MEPEHHH YPOBHS ¢ YCPEAHEHHEM MMOKa3aHMH OTCUETHBIX
YCTPOUCTR MOBEPAEMOTO aHAIM3ATOPA, TTPH OTCYTCTBHH BXOAHOTO CHIHAIA.

K Bxoay nosepsiemoro anammsaropa RF In 50 Q noakmouuts cornacoBannyio Harpy3ky
50 Om u3 Habopa Mep KO QUIMEHTA Mepe/laun W OTpaxkeHus, ykazaunoro s tabmuue 3. Tur
Habopa Mep BLIOHpAeTCsi B COOTBETCTBHM C JIMANA30HOM HACTOT MOAH(HKAIMM MOBEPSIEMOro
aHaIM3aTOPA.

BRImoMHUTE CIeAYIOMIHE YCTAHOBKH Ha aHAJIM3aTOPE:

— [PRESET]

~ [ AMPT : —60 dBm |

—[ AMPT : RF ATTEN MANUAL : 0 dB ]

= [ FREQ : CENTER : -{F]n,u} ]

—[SPAN : 0 Hz ]

—[ BW:VIDEO BW MANUAL : 100Hz ]

— [ TRACE 1 : Mode: Clear Write |

— [ TRACE 1 : Detector: Type: Sample]

st Fysm < 1 MI'm yeranosuts [ BW : Res BW Manual @ 1 kHz |

st Fysy = 1 MI' yeranosute [ BW @ Res BW Manual : 100 kHz |
s Fysv < 1 M yeranosuts [ BW @ Sweep Time Manual : 500 ms ]
Jis Fygm = 1 MI'n yeranosuts [ BW @ Sweep Time Manual : 100 ms ]

[Ipu HanuuKu B MOBEPAEMOM aHAIN3ATOPE ONIMHA NpeaycuuTens B22, oTknounTs
IIPETY CHIIUTET!
— [ AMPT:Preamp:off]

Msmepennst nposecTH Ha [EHTPAIbHLIX uacToTaX Fpsw: 1,005 MIm 3,01 Ml
10,01 MI'u; 50,01 M@z 199,99 MI': 499.99 MI'; ot 999,99 MI't mo 7499.99 MI'1| ¢ marom
500 MI'tt; ot 8.5 TTu mo 26.5 I'Tit ¢ marom 1 ITu, B COOTBETCTBUM C JIMANIA30HOM YaCTOT
MOJM(HKAIUH MTOBEPSEMOT0 aHAIH3ATOPA.

AKTHBHPOBAaTL MapKep JUlsl M3MEPEHHS CPEIHErO YPOBHS COOCTBEHHBIX IIYMOB
— [MKR : Marker Functions: Noise Meas: On]|
3aUKCHpOBATL MOKa3aHusl Mapkepa apajusaropa  JUist  BceX vactoT Fygm  Kak
()I‘l‘ a
Nusm ™, 1b (1 mBr).

B cliyyae Halluuus CcOOCTBEHHbIX JAUCKPETHBIX  CHICKTPaJIbHBLIX  COCTABJISIIOIIHX
aHaaIu3aTopa Ha YKa3aHHBIX JacToTax, HNPOHU3BOJIHTDL OTCTpOlL;IKy OT HHUX,

llpy Haymyun B MOBEPSIEMOM AHAJIM3ATOPE ONIMK NPEIBAPUTENLHOI0 yeunuTens B22
IIPOBECTH M3MEPEHHUS ¢ BKIIOYCHHBIM IPE/IBAPUTENLHBIM yeulnTeeM. Jst 9Toro BKIIOYHTH
NpeaBapUTENIbHbLIA YCUITHTEb:

— [AMPT:Preamp: on|

M3mepenns npoBecTd Ha HEHTPATBHBIX 4YacTOTaX Figy YKA3aHHBIX BbIIE, MCKIIOUNB
gactoty 1,005 MI'1.

3adukcupoBaTte TOKazaHMs MapKepa aHANM3aToOpa JUIS  BCeX wacTOoT Fugwm  Kak
ON
Nusm, ab (1 MBT1).



10.5 Onpenenenne abcomoOTHOI TTOTPEITHOCTH U3MEPEHUH YPOBHS MOIIHOCTH BXOJHOTO
curdana Munyc 10 a1b (1 mBt) na gactore 50 MI'1t

Omnpenenennie OTHOCHTE/IBLHON MOIPEIHOCTH U3MEPEHHUH YPOBHSI MOIIHOCTH BXOJHOTO
curtaza munyc 10 nb (1 MBt) Ha vactore 50 MI't npoBoasT METOIOM MPAMBIX H3MEPCHUIT ¢
MOMOIIBbIO TeHeparopa curHanoB SMA100B wu Bartverpa moriomaemMoit MomHoctw CBY
NRP33T (nanee — NRP33T).

[Toarotosuts k padore NRP33T B coorBercTBiHM ¢ €ro pyKoBOACTBOM 110 IKCIUIyaTanuu. B
Ka4yeCTBe YCTPOICTBA yIpasieHus: U oTodpakeHus WH(OPMAaIMK, TIPH TTPOBEICHIH H3MEPEHUH
NRP33T, neoOXoauMo HCHOIB30BATH EPCOHMIBHBIA KOMILIOTEpP, ¢ yeranoBieHHbM 110
«PowerViewer.

[lepet nposeneHueM u3MepeHuii, ONPEJACIHTb HEPABHOMEPHOCTL  Kod(hduimenTa
Iepe/ladl Pe3HCTHBHOTO JIeAuTessl MoluocTH (Aanee - JIM) Mexiy mjedamu Ha 4acTtoTe
50 MI'n.

Jlna sroro orkanuOpoBaTh aHATH3ATOP AICKTPHUCCKHX Leneil BekrtopHbii ZVA40.
Hoakmounts JIM k ninockoctsaM kanmndporkn ZVA40 1o cxeme, NpUBEAEHHON HA pUCYHKE 3.

H3Meputh Ha ananmzatope uenei kodpduumentsl nepegaun S21 u S31 B jauanazone
actor. Hcnonesys ¢yakmuio MATH, serumennts tpaccy (S21/S31). [lposeputs, uro
HepagHoMepHocTh JIM ne npesbimaer + 0.1 1b. B cityyae npepblieHus UCMOIb30BaTh JAPYroi
JIM oM coxXpaHuTh TOJIYYEHHYIO Tpaccy B BHje .S2p (paiima Ha BHEUIHWIT HOCHTEIb
uadopmanuu U ¢ nomouisio 110 «PowerViewer» sarpysuts janubii ¢aiin 8 NRP33T
AKTHBHPOBAB PEKHM «S-parameter correction.

> Tlopr 2
ZVA40
50 Q
[Topr 1 e /
ZVA40 == "'-\
L 50 Q
Ilopt 3
» ZVA40

Pucynoxk 3— Crpyktypnas cxema coejunenns CH st onpeernennst koodypuimenta nepejaun
PE3UCTHBHOIO JCIHTENS MOIIHOCTH

BBINOIHUTE COEIMHEHHE CPEICTB H3MEPEHUIT B COOTBETCTBUH CO CXEMOI, MpHBe/IEHHOI
Ha puc. 4.

A * relin
FPL1000
ref out nopr 3 » RF In 500
SMA100B JAM
RF Out »| TOpT 1 nopr 2 RF In
NRP33T nK
Host interface >

Pucynox 4 — Crpykrypras cxema coestunenns CH jyist onpeiesenus abcomoTHOH NOrpeInHocTH
U3MEpPEeHUH YPOBHS MOILIHOCTH BXO/IHOr0 curiana munyce 10 ab (1 MBr) na vacrore 50 MI'np
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YCTaHoBUTBL apaMeTphl reHeparopa curnanos SMA100B:
— [ PRESET |

—[ FREQ : 50 MHz |

—[LEVEL: —10 dBm |

BhImonHuTh cleyronye yeTaHOBKH Ha anain3aTope:
— [ PRESET |

— [ AMPT : RF ATTEN MANUAL : 10 dB |

— [ AMPT : —10 dBm |

—[ SWEEP : SWEEP TIME : Auto|

—| SPAN : 30 kHz |

—[ BW : RES BW MANUAL : 10 kHz ]

— [ TRACE : DETECTOR : RMS |

— [ FREQ: CENTER : 50 MHz|

— [ MARKER->: Peak |

VYeranosuth Ha NRP33T unceno yepennenuii 16.
YeTaHOBHTE BBIXOJIHOH ypoBeHb reHepatopa curHaios SMAIT00B  rtaxoii. uro0bi
Yi p
MOIIHOCTD, H3MepseMass NRP33T, Obuta pagna munyc (10+0.1) xb (1 mBT).
3auKCHPOBATE PE3YALTATHEI H3MEPCHHI YPOBHS 110 MOKA3aHHIO MapkKepa MoBepsieMOro
M|

ananmusaropa Lppr, 2b (1 MBT), 1 3Ha4enne ypoBHsS MOUHOCTH, H3MEPCHHOE BATTMETPOM Lngp.
ab (1 mBT).

10.6  OmpesesieHHEe  HEPABHOMEPHOCTH  AMIUTMTY/IHO-YACTOTHON  XapakTepUCTHKH
OTHOCHTEJILHO YpOoBHS Ha yactote S0 MI'11 B 1nanazone yactor

Omnpejieniene HepPaBHOMEPHOCTH aMILIMTY/JHO-UACTOTHOW XapakTEPHCTUKH (Jalee
HAUX) ornocutensno yposus na wactore 50 M B amarna3oHe 4acToOT NPOBOJAAT METOIOM
npsiMbIX W3MepeHuii ¢ nomouibio NRP33T u reneparopa curnanos SMA100B.

HM3Mepenust TPoBOMTEL Ha CIIEJIYIONMX (PMKCUPOBAHHLIX YacToTaX Fysy: 3 My 10 M1
100 MI'u; 500 MI'; ot 11T o 8 I (B 3aBHCHMOCTH OT MOIM(HKALMK aHAIM3aTOPa) C 1HArOM
500 MI'. Ot 8 mo 26 I'T'it (B 3aBucHMOCTH OT MozUKatyn anaimsaropa) ¢ warom 1 [T u B
touke 26,5 ['T'u st mopmuranmm FPL1026.

Iloarorosuts k pabore NRP33'T ananorutuno nynkry 10.5.

llepen mnpomenenmeM u3MepeHuil, ONpeAeUTh HEPABHOMEPHOCTL Kod(pduumenrta
Hepeaun pe3HCTHBHOTO JICIHTENd MOUIHOCTH (Jasice - JIM) Mexay TuiedaMu B JHalla3oHe
qacTtoT o1 10 MI'l 10 Kpaiineii 4acTOTBl MOAN(DUKALMH [TOBEPSIEMOT0 aHAIH3aToOpa.

Hnst sToro oTkanMOpoBaTh aHAIU3ATOP MIEKTPUUECKUX Lenel BeKTopHbIH 7V A40.
Hoaxmounts [IM k nockoctam kamudposkn ZVA40 no cxeme, NpuBeEHHOI HA pHCYHKE 3.

Wsmeputh Ha anamisarope nereil kKoad(pduuuentsl nepegaun S21 u S31 B auanazone
4acToT noBepseMoro anamuszaropa. Menonnzys Gyukumo MATH, serasenuts Tpacey (S21/S31).
[Iposeputh, yro HepaBHoMepHOCTL JIM He npepbimaet + 0,1 16 1o 3 I'Ti; + 0,2 ab o 7.5 T
+ 0,5 16 10 14 I'Tu: + 0,7 ab no 26,5 I'T'w. B ciyuae npesblinenus HEnoap3oBath apyroii JIM
HJIM COXPAHUTD MOJIYUSHHYIO Tpaccy B BUAE .s2p (aiiyia Ha BHEMIHUIT HOCHTE b HH(OPMALIMK U C
nomoupio 110 «PowerViewer» sarpysutsh dannbtii aitn 8 NRP33T, aktusuposas pesxum «S-
parameter correction».

Boimonnute coemunenne CH B coorBeTeTBIM €O CXEMOM, TpHBEAEHHOI Ha puc. 4.

BbIHOHHH'I‘h CHE}J}’I-OH[HG YCTAaHOBKH Ha anajm'san‘ope:
— [ PRESET |

—[ AMPT : RF ATTEN MANUAL : 10 dB|

—[ AMPT : -10 dBm |



—|[ SPAN : 100 kHz |

—| BW : RES BW MANUAL : 10 kHz ]

= [ FREQ : CENTER : F[[';M]

— [ TRACE : DETECTOR : RMS |

— [ AMPT: Preamp:off] (mpu vannuun orun B22)

YCTaHOBUTH HacTOTY CHUTHAIA HA BBIXOJIC rerepaTopa curnanos SMA100B Fiysv., M,
BBIXOTHOH YPOBEHBL eHeparopa Takoif, 4To0bl MOIIHOCTL. H3MepsieMasi BaTTMETpoM, Obljia
paBaa Munyc (10+0.1) xb (1 mBT).

JIns kasko#t ycranoBieHHOM qactorhl Fysv, M1, cunrars nokaszanus sarrMerpa Lygp.
ab (1 mBr).

Jns xkaxaoit ycranopiaeHHo#H wactoThl Fysy, MI'1L yeranoBuTh Mapkep MmoBepseMoro
aHATU3aTOPa HA MAKCHMYM CHTHAJIA:

— [ MARKER->: Peak |

3admkcuporars nokazanust Mmapkepa Lyp ab (1 MBT) anannsaropa juist Beex yactoT Fisy.

IloBroputh M3MepeHus juis 3HaveHuil ocnabnenus arreumioatopa CBY nosepsemoro
ananmu3atopa pasHeM: 20, 30, 40 a1b
3auKCHpPOBATH Pe3yIbTATHI H3MEPEHHI.

10.7 Onpenenenne adcoOTHON MOMPEIIHOCTH W3MEPEHHH YPOBHS MOLIHOCTH BXOIHOTO
CUTHAJIa U3-3a MepeKoueHus ocnadienus arredioatopa CBY otnocutensho ocnabnenus 10 b

Ompenenenne abCOMOTHON 1OTPEMINOCTH HM3MEPEHHI YPOBHS MOIIHOCTH BXOJHOIO
CUIHaJIa U3-3a nepekmovenus ocabduaenus arrentoaropa CBY otHocutenbio ocnabnenus 10 b,
[IPOBOAAT METOJOM MPAMBIX H3MEPEeHHH ¢ TOMOLIBI reHeparopa curnajior SMAIT00B n
arTeHioaropa crynenuaroro R&S RSC.

M3mepenus mpoBoasT MyTEM cpaBHCHMS [TOKA3aHUI JIe/bTa MapKepa aHaIu3aTtopa IpH
yCTAHOBKE 3HA4YEHHH BXOIHOro arreHtoaropa B juanazone ot 0 qo 40 ab co 3HaueHusiMu
Pa3HOCTHOTO ~ OCHAOJICHUSt  HTAJIOHHOTO  CTYMEHYATOro  arTeHiaropa. [lpu  7ToM
YCTaHABIMBACTCA MOCTOAHHBIA YPOBEHL CHI'HAJIA HA [IEPBOM CMeCHTeNIe aHal3aTopa.

Brmonnuts coennenne CH B cootBercTBim co cxeMoi, npuBeEHHOI Ha puc. 5.

SMA100B RSC FPL1000
RF Out > A B » RF In 50 Q
ref in ref out
7y

Pucynox 5 — Crpykrypnas cxema coeunienns CHU au1s onpeienenus abcooTHON HOIPEMHOCTH
U3MEPCHHI YPOBHA MOIIHOCTH BXOJIHOT'O CHTHANA W3-3a NePeKITIOueHus ocliabieHus
arreHtoaropa CBY

Yceranosuth Ha attentoatope R&S RSC 3navenne HomuHansHoro ociabnenus 40 b,

YCTaHOBUTB MapaMeTpbl reHeparopa curaanos SMA100B:
— [ PRESET |

—[ FREQ : 50 MHz ]

— [LEVEL: +10 dBm |



Brmonuurs CICAYIOMIHC YCTAaHOBKH Ha AHAJIH3ATOPE!
— [ PRESET |
~[FREQ : CENTER 50 MHz |
=l SPAN 500 Hz |
~[BW : RES BW MANUAL : 1 kHz |
| TRACF DETECTOR : RMS |
~[ BW : VIDEO BW MANUAL : 30 Hz |
— [ SWEEP : SWEEP TIME MANUAL: 100 ms]
—[ AMPT : RF ATTEN MANUAL : 10 dB ]
— [ AMPT: —25 dBm|]

Yceranosuts MapKep MOBEPACMOro anajim3aTopa Ha MaKCHMYM CHUI'Halla:
— [ MKR->: Peak |

YCTaHOBUTB OIMIOPHOE 3HAYCHUE JIC)IbTa MAPKEPa Ha MAKCUMYM CHIHAJIA:

— | MKR Reference Fixed |

Yeranosuth Ha arreHioatope R&S RSC HomHHaNBbHOE 3HaueHHe ocaadieHus Ay
COOTBETCTBHUH ¢ Tabuuneii 3.

YeTaHOBHTE ociadienue BxojHoro arteHioatopa CBY nosepsemoro ananusatopa B
COOTBETCTBHU ¢ TadIuIei 5:

— | AMPT: RF ATTEN MANUAL: Ayom]

YCTaHOBHTL ONMOPHBIH YPOREHB MOBEPAEMOI0O alain3aropa B COOTBETCTBHU ¢ TaluuieH

— [ AMPT: Ref Level: RL ]
YCTaHOBUTBL MapKep Ha MAKCUMYM CHTHAJIA:
— [ MARKER->: Peak |

3adukcupoBarth IOKa3aHMsi Mapkepa  IOBEPSEMOro  aHalH3aTopa  OTHOCHTENLHO
ycranogjieHnoro ocinadnenus 10 ib arrentoaropa CBY anannzaropa kax Appy. 1b.

Tadnuna 5 — YeranapnmusaeMble HOMUHAILHBIE 3HAUCHUS OCliadiicHns aTTeHIAaToOpa
CBY anaymmsatopa u arrenioatopa R&S RSC

VeraHorky ananuzaropa Ocnabinenue arreHOaropa
i R&S RSC
Ycranosnennsle HomuHaIbHbIe | Ocnabienne arrenoaropa . ) . 4
g 5 OMHHAJILHOE 3HaueHue Ay, 1b
3Ha4YeHue yposus, b (1 mBr) CBY Apom. 1b
-35 0 50
-25 10 40 ]
-15 20 30
-5 30 20
5 40 10

10.8 Onpezenenne abcoMmoTHON TOTPEHIHOCTH U3MEPEHHIT YPOBHS MOIIHOCTH BXOIHOTO
CHTHAIA U3-3a MEePEKIIOUCHHS TTOI0ChH! ponyckanus (uiabTpon 14

Onpenenenne abcoMOTHON 1OrPEMIHOCTH H3MEPEHUH YPOBHS MOIIHOCTH BXOJIHOTO
CHTHAQJIa HW3-32 NEPEKIIYEeHHs Molochl rnponyckanust (GuiasTpos [1Y mposoast merojom
IPSIMBIX U3MEPEHMH C IIOMONIIBIO reHepaTopa curuanos SMA100B.

Beimomutes coennnenne CH B cooTBeTeTBIM €O cXeMOi, npurenénnoit na puc. 2.
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YCTanoBuTh napamMeTpsr repeparopa curuanor SMA100B:
—[ PRESET ]

~ [ FREQ : 50MHz |

—[LEVEL: =20 dBm |

BBIMOJIHUTE ClieyIoNne YyCTaHOBKH Ha aHAIH3aTope:
—[ PRESET |

—[ AMPT : =20 dBm |

—[ AMPT : RF ATTEN MANUAL : 10 dB |

—[ FREQ : CENTER : 50 MHz |

— [ SPAN : 30 kHz |

—[ BW : RBW MANUAL : 10 kHz ]

—[ SWEEP : SWEEP TIME MANUAL: 10 ms]

—[ TRACE: DETECTOR : RMS ]

YCTaHOBHTH MapKep HOBEPAEMOro aHaIH3aTopa Ha MAKCHMYM CHTHAIA:
— [ MKR->: Peak |

YCTaHOBHTE ONOPHOE 3HAUYCHHE JCTHTa MAPKEpa Ha MAKCHMMYM CHIHAJIA:

[MKR: REFERENCE FIXED]

[loovepénno  ycramapnmBath 1a  HOBCPAEMOM  aHAIM3ATOPE  3HAUYCHHS  110JI0C
nponyckanus RBW ot 1 I't to 10 MI'1 ¢ arom 1-2-3-5.

JUiist ka0l ONOCk! MPOITYCKaHMST YCTaHABIMBATE 3HAYEHHE TTONOCK 0030pa = 3xRBW.

JUtst KK M0I0CEH] TPOITYCKAHMs! YCTAaHOBHTE JICJILTA MapKep Ha MaKCHMYM CHIHAJIa:
— [ MARKER->: Peak |

3aguKcHpoBaTh NOKa3aHMUA JC]bTa MapKepa MOBEPSIEMOr0 aHaIN3aTOPa, Kak Appw. AB.
AU KQKA0TO YCTAHOBICHHOIO 3HAUCHHUS [10J10ChHI IIPOITYCKAHUS,

10.9 Omnpenesnenyie abCOMOTHON MMOTPENIHOCTH M3MEPEHHIl OTHOLICHHS MOIHOCTEH
Ompejienienne  abCOMOTHON  MOIPEIIHOCTH  U3MEPEHHIl  OTHOWIEHHST MONIHOCTEH MPOBOJIAT
METO/IOM MPSMBIX HM3MEPEHHH ¢ MOMOIILIO reHeparopa curnanos SMAT00B. sartverpa
noraomaemoii MomuocT CBY cenextusnoro NRQG6 (nanee — NRQG6). arrentoaropa R&S RSC.

Msmepennst  mpoBoJsT NpH  (DUKCHPOBAHHBIX  3HAUCHHSAX —ONOPHOTO  YPOBHSA H
ociablieHHsl BXOHOIO aTTEHIOATOPA 1IOBCPACMOTO aHAIH3ATOPA JUIs [IKaIbl B JHATIA30HE OT
0 mo munyc 50 1b oTHOCHTEILHO OMOPHOTO YPOBHS.

Beimonsuts coetunenne CH B cOOTBETCTBINM €O CXEMOIL, NPHBEIEHHOI Ha pHC. 6.

Ha atremoarope R&S RSC ycranosuts ocnabnenue 20 ib.

YCTaHOBUTh MapaMeTpbl reneparopa curuanos SMA100B:
— | PRESET ]

—[ FREQ : 700,513 MHz |

— [LEVEL: +16 dBm |



» refin
RSC FPL1000
<+ ref out opr 3 o A = " RFIn5S00
SMA100B JM
RF Out »| mopr 1 mopr 2 | Rl In
NRQG6
Host
\/ | ref interface » TIK

Pucynox 6 — Ctpykrypnas cxema coexunenust CH juis onpenenenus abeosoTHoil
OTPEUHIHOCTH mmepeHHﬁ OTHOIIEHHS MOIIHOCTEH B JHualrasoHe mmepelmﬁ }’p()BHCﬁ MOIITHOCTH

BEIMoOIHHUTE CIICIYIOIMEe YCTAHOBKH Ha anaiu3atope:
— [ PRESET |

~[ AMPT : RF ATTEN MANUAL : 10 dB |

—[ AMPT : —10 dBm |

— [ FREQ :CENTER : 700,513 MHz|

~[ SPAN :0 Hz |

—[ TRACE : DETECTOR : AV |

—[ BW : RES BW MANUAL : 30kHz |

~ [ SWEEP : SWEEP TIME MANUAL : 200 ms |
—[ MEAS : TIME DOM POWER : MEAN |

Hozarorosutk k pabote NRQO B COOTBETCTBHH € €r0 pyKOBOJICTBOM I10 JKCIUlyatauuu. B
KauecTBe yCTPOHCTBA YNPaBICHUA W OTOOpaKEHHs UH(OPMAIUH, [PH HPOBCACHHN H3MEPEHHIT
NRQ6, HEOOXOAMMO — HCHOAB30BATH  HCPCOHANBHBIT  KOMIBIOTEP, € YCTAHOBJIEHHBIM
cootBeTcTBYIOHIMM T10,

B I1O ycranosuts ocnadnenne arrenioaropa NRQ6 30 nab.

Yeranosuth Ha BhIXOZE reneparopa curnanoB SMA100B yposens curnana P rakm,
uToObl nokasanus NRQO ©pum B jmanazone (10 + 0,1) ab (1 mBr). OIHORpEMEHHO
sadukcuposarh nokazanns NRQO kak Largo. AB (1 MBT), u nokaszamus nomepsemoro
aHaym3aropa Kak Lppy .. b (1 MBT), B TaGnuie 6.

Ta6.]'[l/1[la 6 — Ilonoxkenus ATTCHIOATOPA H COOTBCTCTBYHOIIIHE YPOBHH MOLIHOCTH

BoixoiHoit [Tonoxkenne [oKa3aHusl noKa3anus
YPOBEHB aTTeHraTopa NRQ6, FPL1000,
reseparopa. R&S RCS, ab (1 mBT) b (1 MBT)
b (1 MmBT) b
P 20 Lnrg0= Lipr.o =
P-10 20 LNrQ-10= Lept10 =
P-20 20 Lnkro-20= Lgprao =
P-30 i 20 IJNj{Q-j,(): Lepr-ao =
P-40 20 IJNRQ_J,U: LI-‘I’L-J(l =
P 60 Laroo''= Lipiao’ =
P-10 60 Laro-10' = Lppr-so =




VYMeHbIas BBIXOJAHYIO MOHIHOCTL Ha reHeparope curianoB SMAI0OB u u3mensis
ocnabiienue Ha arreHioatope R&S RSC B coorserctiun ¢ Tabnuueil 6. 0XHOBPEMEHHO
ukcuporate nokazanus NRQ6 B 1b (1 MBT), Kak u nokasanus nosepaemoro aHaausaropa s ab
(1 MBT) B Tabmnuue 6 11 COOTBETCTBYIONINX HOMHUHAIBHBIX YPOBHEI TTOBEPAEMOr0 anaan3aTopa.

3a(UKCHPOBATE PE3YNLTAThHI H3MEPEHHI.

Y

10.10 Ompenenenne OTHOCHTENBHOTO YPOBHS HHTEPMOJLYJIAIMOHHBIX HCKAKCHHI 3-T0
nopsjaKa

Onpenenenue OTHOCHTENLHOTO YPOBHS noMex, 00YCIOBJIEHHBIX
HHTEPMOIY/IIIHOHHBIME  MCKaKCHHAMU  TPETHErO  MOPsiKa, MPOBOMSAT METOAOM  IIPSAMbBIX
M3MEPEHHUH, MyTEM [10/1a4M Ha BXOJ TOBEPSICMOro aHaau3aTopa JABYX FapMOHHUYCCKHX CHTHAJIOB
ypoBHeM Lemec pasubiil Munyc 15 ab (1 MBT) ¢ wactotamu f; u /5> 0 ©3MepeHus ypoBHsl HOMeX
Lums, BO3HuKIEX Ha uyactortax 2f;-f> u 2f>-f; OTHOCHTENBLHO YPOBHS OCHOBHBIX CHIHAJIOB Ha
4acToTax f; u fa.

Beimonnntes coenunenne CH B cooTBeTcTBIM €O CXEMOI, NpUBEEHHOIT Ha puc. 7.

SMW200A
RIF Out 10 1b
Y
) FPL1000
AM RF In 50 Q
SMA100B :
RF Out 10 nb

Pucynok 7 — Ctpykrypnas cxema coemuenns CH juis onpesieneHust OTHOCHTEILHOIO YPOBHSI
HHTEPMO/LYIISLMOHHBIX HCKAKEHWH 3-10 nopsmaKa

H3mepenus nposect Ha yactorax Fysm: 10.5 M 30 Mz 500 M 1 T 2 TT:
299 I'Tu; 4 I'Tw; 5 TTw: 5,998 IT; 9 T 12 Il 14 T 18 T'TH B COOTBETCTBHH €
ANana3’oHOM YacToT MOAM(PHKAIMH OBEPSIECMOr0 aHaan3aropa.

BemonnuTs cietyromme yeTanoBKi Ha aHaIM3aTope:
— [ PRESET |

—[ AMPT : RF ATTEN MANUAL : 0 dB |

— [ AMPT : =13 dBm |

—[ SPAN :4 MHz |

— [ BW : RES BW MANUAL : 30 kHz |

—[ BW : Video BW MANUAL : 1 kHz |

—[ FREQ: CENTER : Fy3y |

YCTanoBuTh BHIXOIHOH YPOBCHB CHIHAJIA F€HEPATOPa CHIHAIOB BEKTOPHOro SMW200A
munyc 3 1b (1 MBT). wactory f; = Fyzm - 500 k[ 11

YCTaHOBUTE BBIXOJIHOI YpOBeHb cHurHAA rereparopa curnana SMA100B munyce 3 1b (1
MBT), yactory f; = Fyam + 500 &l 'ip



Bimouuts Mommocth resepatopa SMW200A. OpraHamu peryJanpoBKH reHeparopa
YCTaHOBHTE YPOBCHBH Ha BXojie aHanmszatopa MuHyc 15 ab (1 mMBr). BbIKIOUNTE MOIIHOCTE
renepatopa  SMW200A, BKIIOUMTE MOWIHOCTE reHepatopa SMAI00B u ero yposeHsb
YCTAHOBUTh AHAJIOTHYHEIM 00pazoM.

BxmounTs BEIXOIHYIO MOIIHOCTE reneparopa SMW200A.,

[Ipu nomorm cootBeTcTRyOMIEI (DYHKIMH HOBEPIEMOTO aHAIH3ATOPA ONPEAETUTE TOUKY
nepecedeHus 3-ro rmopsiaka TOI:

— [ MEAS : Third Order Interceptl]

3auxcupoBaTh TOKazaHHs Mapkepa nosepsemoro avaauszatopa TOlpp. ab, aas Beex
yactoT Friaum.

10.11 Omnpenenenne ypoBHs OCTATOUHBIX CHCHAJOB KOMOHMHAI[HOHHBIX 4YacTOT, B
Iuara3zoHe 4acToT

Omnpejienienre ypoBHsL OCTATOUHBIX CHIHAJIOB KOMOMHALMOHHBIX YACTOT, B JIMAIA30HE
YacTOT MPOBOJIT METOJOM IPAMBIX M3MEpPEHMH, NyTéM H3MEPEHHIT YpPOBHS OCTATOUYHBLIX
CHI'HAJIOB KOMOMHAIIMOHHBIX YacTOT IPH OTCYTCTBHH BXOAHOTO CHTHAJIA.

K Bxomy anmaymmsaropa RF In 50 Q nozxkmounts coriacoBanuyio Harpysky 50 Om us3
Habopa Mep kod(dunmenta nepegaun u OTpaKEHUsA, yKazaHHOro B tabauue 3. Tun nabopa mep
BBIOMPACTCS B COOTBETCTBHY C JIHATIA30HOM HacTOT MOM(HKAIMH TTOBEPAEMOT0 aHaIN3aTOpa.

BBITONHHTE ClIe/lytolHe YCTaHOBKH Ha aHaIH3aTOPE:
— [ PRESET ]

—| AMPT: —50dBm |

— [ AMPT: RF ATTEN MANUAL: 0 dB |

— [ BW : RES BW MANUAL : 1 kHz |

Jlist Beex Mopmdukanuii mosepseMbiX aHAM3ATOPOR YCTAHOBUTE CIEAYIOULYIO M0JIOCY
0030pa:

—[ FREQ: START : 1 MHz]

— [ FREQ: STOP : 3000 MHz]

M3amepuTh ypoBHHM OCTaTOUHBIX CHIHAJIOB KOMOMHAIIMOHHLIX YacTOT (YPOBHH BCex
OTKJIKOB, 0ToOpakaembix Ha sKkpane JKKH anaimsaropa B Tekyieii nosoce 0630pa):
— | MARKER->: Peak |

3aduxcnposaTh MoKazaHus MapKepa HoBepsemMoro anaiusaropa kak SPURpp. ab (1
MBT), 115 Beex 0ToOpakaeMbIX OTKIIMKOB B YCTAHOBICHHBIX M10J10cax 0030pa.

[loBroputs onepaunn nyHkTa Ut BeeX MOAM(HMKALMI MOBEPIEMBIX aHATH3ATOPOBR
kpome FPL1003 ycranosus cienyrolyo mojocy o63opa:

— [ FREQ : START : 3000 MHz |

— [ FREQ : STOP : 7500 MHz |

[osroputs onepauun mynxra ans momdukamii FPL1014 w FPL1026 nosepsembIx
aHAM3ATOPOB YCTAHOBURB CIICIYIONLYIO HOJIocy 0030pa:

—[ FREQ : START : 7500 MHz |

— [ FREQ : STOP : 14000 MHz |

Hosroputsk onepauun nynkra juis Mogudukanun FPL1026 noepsemMpIx ananusatopon
YCTaHOBUB CIICITYIOLLYIO noJiocy 06'30])3.’

—[ FREQ : START : 14000 MHz |

—[ FREQ : STOP : 26500 MHz |



10.12 Onpenenenne KCBH Bxoaa B nanasone yactor

Onpejienenne KCBH Bxoja anaims3aropa B JIMANA30HE YAaCTOT MPOBOJISAT METOIOM
NPSMBIX H3MEPEHUH ¢ TIOMOLIBIO AaHAIN3ATOPA NIEKTPHUECKHUX 1eneii BekTopHoro ZVA40.

AHanusaTop dNeKTpHUecKkux tereil BekTophblii ZVA40 otkanudposaTh 1Mo cpe3y Kaders
B COOTBETCTBHHM € €r0 PYKOBOJICTBOM 110 OKCIulyatauud. Kadellb NOJKIIOUHTH K BXOJY
TIOBEPSIEMOr0 AHAIU3ATOPA.

BeInoauuTs cliietyromue ycTanoBKH Ha aHaIn3aTope:

— [ PRESET ]

— [ INPUT :RF ATTEN MANUAL : 10 dB |

[Tposectn u3mepenuss KCBH Bxoja ananuszaropa B auanaszon yacror ot 10 MI'n no
MaKCHMAaNbHOH — 4acTOTBl  MOJIM(UKALIN  [TOBEPACMOTO  alajiu3aropa  u  3aHKCHPOBATE
Pe3yNILTAThl H3MEPEHUIA.

BHAMAHHE!!!  Onepayuu nosepxu no nynxmy 10.13 u 10.14 esinoansiomest monsko

OISl mex anaiu3amopos, y Komopwx ycemanoeiena onyus K7 — onyus uzmepumenvnoeo
oemooynsimopa AM/YM.

10.13  Omnpeaenenne  abco/OTHON  MOTpemIHOCTH  HU3Mepenuit  Koa(puumenTa
AMILIHTYIHON MOITYIISAIIMHA

Onpenenenue abCoOMOTHOIN MOTPEIIHOCTH H3MEPEHUH Kod(p(pUIIMEHTa aMILIHTY (HOI
MOJTYJIAILMU IIPOBOJAT METOAOM [IPAMBIX W3MEPEHHH ¢ ToMoIlbIo Kanubparopa SMBV-AM-FM,
[Ip4 [ofave Ha BXOJI MOBEPSEMOro aHAIM3aTOPa CHHYCOHJAIBHOIO CHTHAJIA € aMILTUTYIHOH
MOJIYJISAIHEH.

BrImomHuTE coeiMHenne CpejICTB M3MEPEHHH B COOTBETCTBHH CO CXCMOIL, IPUBEIEHHOI
Ha puc. 8.
[ToxkmounTs BoIX0 Kanudbparopa SMBV-AM-FM k Bxoy HoBepsieMOro anajau3aTopa.

SMBV-AM-FM FPL1000
RF Out "| REIa 500
ref in ref out
A

o
x

Pucynok 8 — Ctpykryphast cxema coenunenus CH st onpeienienns abeomoTHOil
MOIPELIHOCTH U3MEPEHUH KO (PUIIMEHTA aMILTUTY IHONH MOILYJISAIIHH

BrImonuuTe caeaytongie yetanoBKH Ha aHajin3aTope:
—[MODE : AM/FM/PM Analog Demod |

— [ MEAS : Display Config: AM Time Domain |
—| AMPT : Ref Level : 0 dBm |

— [ TRIG : AM (Offline) |

— [ FREQ : Center : Fy, MI'it]

Ha xamuGparope SMBV-AM-FM ycranosuts pexum AM, yCTaHOBHTL YPOBCHb
BbIxoaHoro curnana 0 gb (1 mMBT).
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[IposecTn u3mepenns suauennit kod(Guimenta ammmutyaHoi Momyaauun  (Kay),
ycranasimsas Ha kKanuOpartope SMBV-AM-FM suadenus Hecyueit uactorel Fi, MIL
Moaymupyiomei 4actorbl Fyopn K, o Kav. %. a Ha nopepseMoM aHaiM3aTope 3HAYCHUS
Hecymieil wactorel Fy, Ml B coorsercrenn ¢ rtabmuueit 7. llpu srom 1umpuna 1oaoce
nemoaynsauun DBW na nosepsemom ananmsarope J1o/pkHa ObITh YCTAHOBJIEHA TIPUMEPHO
6-Fmoj, a Bpems m3mepeHus — yJ1o0HOe Ut 0TOOpakeHus Ha KpaHe npudopa orubdatomnieii AM-
CHIHAJIA C TOMOIIIBIO:

—[ MEAS CONFIG :Demod BW : <DBW>, Meas Time : <MeasT> |

3auKCHpOBATL  PE3YALTATBl  M3MEPEHHH  [1OBEPSEMBIM  AHATH3ATOPOM  3HAUCHHIA
& P
ko3 uumenTa aMmTYIHON Mo ysiun Kan' ', %.

Tabnuua 7 — Yeranasausaemble napametpsl Ha SMBV-AM-FM u FPL1000

YcTaHarJMBaeMbIC TTapaMeTphl Ha By, Ml
SMBV-AM-FM ’
FM())_[, Kl Kawm, % B 23 4 o
100 + kd
95 + o
50 + +
L0 5 + +
1 + +
0,1 o+ +
100 + qe
20 50 + -
| -+ +
100 +
200 50 4+ -
1 +
+ IPOBECTH U3MEPEHHS

10.14 Onpenenenne adconoTHoNH MOTPEHIHOCTH H3MEPEHWI JICBHALMH YaCTOTHI

Onpezienenre aGCOMOTHON MOTPEIHOCTH W3MEPEHMH EBHAIMH YaCTOTHI MPOBOIST
METOJOM IPSAMBIX M3MEPEHUH ¢ moMolbio kanudpatopa SMBV-AM-FM. npu nonave na Bxoj
MIOBEPSIEMOT0 aHATH3ATOPa CHHYCOMIAIbHOIO CHIHAIIA € YaCTOTHOI MOAYIALMEH.

BBIMONIHUTEL COEJIMHEHHE CPEICTB H3MEPEHHIH B COOTBETCTBMH CO CXEMOIL, IIPHBEIEHHOI
Ha puc. 8.

Hoxkmounts BEIX0] KamubpaTopa SMBV-AM-FM K BX0/1y OBEpAEMOTo anaiu3aTopa.

BuinosHuTh cnepyronpe yetaHoBKH Ha aHalIn3aTope:
— [ MODE : AM/FM/PM Analog Demod |

— [ MEAS : Display Config: FM Time Domain |

— [ AMPT : Ref Level : 0 dBm |

—[ TRIG : FM (Offline) |

— [ FREQ : Center : Fy, MI'1]

Ha xammbparope SMBV-AM-I'M  ycranosurs pexum UM, yeTanoBUTL ypoBenb
BBIXO/HOro curHana 0 ab (1 mBT).

[IpoBecTr M3Mepenus 3HaueH it IeBHANKE YacToThl F)y:p yeTanasipas na kaanéparope
SMBV-AM-FM snadennst zvecymieii uacrors Fyy, [T, Mmoaysmmpyiomeit yactorst Fyop. kl'i, n
JIeBHAIMK 4acTOTHI kg, kI, @ Ha noBepsieMOM aHaM3aTOpE 3HAYeHMs Hecyiued yactoTsl Fiy.
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[Tu, B coorsercreum ¢ Tabmmieii 8. Ilpu srom mmpuna nojockl xemoaymsiann DBW na
MOBEPAEMOM  aHATM3ATOPE JIOJUKHA OBITL ycTanopiaeHa npuMepro 6-(Fmox+Fies). a spems
M3MEPEHUs. — yjl00Hoe Juig oToOpaskeHust Ha »kpane npubopa ormbatomeii UM-curnama c
MOMOILBIO:

— [ MEAS CONFIG :Demod BW : <DBW>, Meas Time : <MeasT> |

3adukcupoBaTh pe3ynbTATHl M3MEPEHMI AHAIM3ATOPOM 3HAUCHHIT JIEBHAIMH YaCTOTHI

EPL,
Fresg 7, T’

Tadmiua 8 — Yeranasnmsaemeie napaverpel Ha SMBV-AM-FM u FPL1000

Fu, I'Ti Fuog. K Fus, k1’0 ]
l
0.02 10
100
1
0,005 ] 10
100 5
1
20 10
100
|
0,02 100
1000
1
0,05 ] 100
1000
1
200 100
1000
0,2 0,02 1
0.5 0.4 10
1 1 100
i) 20 1000
4 200 1000

BHHMAHHE!!!  Onepayuu nosepru no nyukmy 10.15 coinoansiomes moasko 011 mex
AHANU3AMOPOG, Yy KOmopolx yemanociena onyuis K70 — onyus  anaiusa  cuenaios ¢
K6AOPamypHoil MOOYISAYUCT.

10.15  Omnpezenenne  0CTATOYHOrO  CPEJAHEKBAAPATHICCKOTO 3HAUCHUS  BEKTOPHOI
OIIMOKH MOJYJISIIIMK I MOty st QPSK

Ompeziesienne  0CTaTOMHOrO  CPEAHCKBAIPATHUECKOE 3HAUYCHHE BEKTOPHOH OMUOKH
MoOLyIsHK Ui Mojyisaiuu QPSK mposojsT MerojioM NpsSMBIX H3MEPEHHIT ¢ [TOMOILBIO
rereparopa BektopHoro SMW200A, npu nojade Ha BXOJI aHaIM3aTopa CHHYCOMIAJIBHOTO
cur"aia ¢ moaynsuueit QPSK.

BbINOIHUTL COEMHEHHE CPEJICTB H3MEPEHHI B COOTBETCTRUH CO CXEMOit, MPUBEAEHHOI
Ha puc. 9.

Ha reneparope sexropaoM SMW200A yCTaHOBHTD CIIEAYIONIHE NAapaMETPhl BBIXOHOTO
curnana: yacrora curaana 1 I'Tu: yposens curnana 0 abm (1 MBrt); tun momymsimmun - QPSK:
CKopocTh Moayauu 100 k1.

3]
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A

Ref In
SMW200A

Ref Out

FPL1000

RF OUT RF In50Q

Y

Pucynox 9 — Ctpykrypuas cxema coesmuenus CH juis onpeaeneHus ocTaTouHOTo
CPEHEKBAIPATHYUCCKOTO 3HAYCHHS BEKTOPHONH OIMOKH MOTysuK Jutst Moy siiun QPSK

BeimoanuTts CIICAYIOUIHC YCTAHOBKH HA anajinszaTopc:
— [PRESET]

— | MODE: VSA]
— [ FREQ: 1 GHz]|
—[ AMPT : REF LEVEL : 0 dBm |
— [Signal Description: — Type — PSK.

— Order — QPSK,

— Symbol Rate — 100 kHz,

— Transmit Filter — Rectangular]
— [Signal Capture — Data Acquisition: — Capture Length — Auto,

— Sample Rate — 8*Symbol rate]

Cunrare usmepennoe CK3 Bexropnoii ommbkn momyasmun Oy, %. Ha dKpane

NoBepsAeMOro ananuszaropa Bo Bijajake «Result summary» B crpoke «EVM RMS» 3Hauenue
«mean» (cM. prcyHnok 10).
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Pucynok 10 — McHIO anain3aTopa B pexumMe n3Mepennii Moynginu tuna QPSK
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3apuKCHPOBATH Pe3YIILTATH H3MEPEHHIA.

[TosropuTth U3MepeHus JUist ckopoct Mojrylisitu 1 M.

[Tosroputs u3Mepenus Uit ckopoctu moayiusiuuu 10 MI'n, ecnn Ha mosepseMoM
aranmu3arope ycranoniena ormsg B40.

3auKCcHpoBaTEL Pe3yJILTATLI H3MEPEHUIT.

BHUMAHHE!!! Onepayuu nocepru no nyuxman 10.16 — 10.18 ebinoausiomes: moasko
01 MexX aHANU3AMopPos, y KOmopoix yemarogiena onyust BY — onyus credsaweeo eenepamopd

10.16 Onpenencnune yposus azosbix mymon Ha gacrore 1 [Ty

Onpenenenne ypoBHs (pa3oBbiX mymoB Ha yvactore 1 I'T'i ciensiero reneparopa
IIPOBOAST METOIOM MPSIMBIX H3MEPEHHil ¢ TOMOILLIO aHaau3aTopa cnekTpa u curnanos FSW26.

BBINOJIHUTE COEJIMHEHHE CPEJICTR U3MEPEHHUH B COOTBETCTBUU CO CXEMOI, pUBeAEHIONH
Ha puc. 11,

FSW26 FPL1000

RF INPUT 50 Q

N

TG OUT 50 Q

Pucynox 11 — Crpykrypuast cxema coepinennst CH Juist onpejiesienus yposHs (pazoBbix
mymoB Ha yactore 1 'y

BuInosHuTh ciienytoniye ycTaHOBKH Ha aHAIIM3aTope:
— [ PRESET |
— [FREQ: Generator Config: Usage: Independent CW Source, State : On|

YCTaHOBUTh  BBIXOJHOI YPOBEHb CHI'HAlIA CIEIAIIET0 TeHeparopa  IOBEPSIEMOro
anannzaropa 0 ab (1 MBT), wacrory Beixoanoro curnana 1000 MI .

Ha anamuasatope cnektpa u curnaios FSW206 ycranosuth neHTpansiyro yactory 1000
MI'u, onopnenit yposens 0 ab (MBt), yepejnenue no 20 passéprkam. Jlanee ycranapinbarh
OTCTPOHKY OT Hecyleil uactorsl ollsel. nonocy o030pa, nMog0Cy NPONYCKaHHs B COOTBETCTBHH C
Tabauneii 9.

AKTHBHPOBATL MapKkep Ha aHalIN3atope cnekrpa u curuanos FSW26 juisn usmepenus
(pa30BBIX LIYMOB Ha BeJIMYMHY OTCTPOiikn offset.

Tabmmua 9 — Yeranapnupaemble napaMeTpbl HA AHATH3ATOPE CIICKTPA U CHTHAJIOB
FSW26

| Otcrpoiika or Hecyuieit offset [losroca 0630pa span [Tostoca nponyckauust RBW
i 10 k' 40 kI'y 1kl
100 k' 400 xl'ng 1 kI’
1 MI'y 4 MI'u 100 '

3adukcHpoBaTh MOKa3aHis MapKepa aHaIu3aTopa cnekTpa i curuanos FSW26 kak Nisw.
ab (1 MBT) n1st Beex oteTpoek.



10.17 Omnpenenenue ypoBHsi rapMOHMUECKUX COCTABIISIIOIINX BBIXOAHOTO CHIHATA

OnpezesieHle YPORHS TapPMOHWYECKHX COCTARJISIFOIIAX BBIXO/IHOIO CHUIHAJNIA CIIEISIIEro
reHepaTopa MpOBOIAT METOJOM NPSAMBIX H3MEPEHHH ¢ IOMOIIBIO aHaIH3aTopa CIEKTpa |
curnaiios FSW?26.

BBIMOAHUTE COSIMHCHHUE CPEJICTB H3MEPCHHI B COOTBETCTBHH CO CXEMOM. PUBEIEHHOI
Ha puc. 11.

BeimosauTh cnepyronue ycTaHoBKH Ha aHAJIH3aTOpE:
—[ PRESET ]
— [FREQ: Generator Config: Usage : Independent CW Source, State : On|

YCTaHOBUTBb BBIXOJHOH YpoBeHb curnana ciejsiiero redepatopa 0 ab (1 mMBr) n
IOCJIEOBATEIIBHO YCTAHABIMBATEL UacToThl yanv: 0.1 MI'm; 10 MI'u; 50 MI'u; 100 Ml
500 MI'; 1 I'T'w; 3 TT; 7.5 IT'T'i B COOTBETCTBHM € IMATIA30HOM YaCTOT CIICASIICIO IeHeparopa
MOAH(DHUKAIINN TOBEPSEMOI0 aHATH3aTOPA.

Ha ananusarope criekrpa u curdaios FSW26 yeranosuts onopubiii yposenn 0 1b (MBT),
M aKTHBHPOBATHL PEKHUM H3MEpPEeHHH TIapMOHMUCCKHX COCTABIAIONMIMX BXOJHOI0 CHIHAJIA.
M3mepenns mpoBecTH Ha HEHTPATLHBIX YacToTax Figy yKasalibix Bbie.

3adukcupoBaTh IIOKA3aHMSI aHamuzaTopa crnextpa u curnasos FSW26 B tabiuiue
ypoBHE#H rapmonuk, B HukHell wactn JKKHM amanmmsatopa, B crondue «Power» juis 4actorsl
BTOpOi rapmonuku (2-Fysnm) Kak Pap, 1B, oTHOCHTENBHO Hecyiei.

10.18  Omnpenencuue abcoMOTHONH  HOIPEIIHOCTH  YCTAHOBKH  YPOBHS  BBIXOJHOTO
cuHycouiaibHoro curnana munyce 10 1b (1 mBr)

Omnpenenenrie  abCOMOTHONH — MOrPEHIHOCTH  YCTAHOBKH  YPOBHSL  BBIXOJIHOTO
CHHYCOWIaIbHOrO curnaza munyc 10 nb (1 MBT) ciaepsiero reneparopa npoBOIST METOIOM
IPSMBIX H3MepeHuit ¢ nomotbio NRP33T.

BeINONHUTE COeTHHEHHE CPE/ICTB H3MEPEHUIT B COOTBETCTBHH CO CXEMOMH, MPUBE/EHHOI
Ha puc. 12,

K NRP33T FPL1000

Host
Interface RFIn |« TG OUT 50 Q

F

Pucynok 12 — CtpyxrypHas cxema coequnennst CH juis onpeenienus abeooTHoil
MOTPEMIHOCTH YCTAHOBKH YPOBHS BBLIXO/IHOTO cHHYCOUAanbHoro curnaia Munyc 10 ab (1 MBT)

Hoarotosuts k padore NRP33T B cooTBeTeTBIM € €r0 pyKOBOACTBOM 110 2KCHayaTaimu. B
KauecTBe yCTPOHCTBA YIPABICHUA U 0TOOpaxkeHHs UH(OPMALMU, IPH [IPOBEICHUN H3MEPEHHUI
NRP33T, HeoOX0MMMO HMCIONBL30BATH TEPCOHAILHBIH  KOMIBIOTED ¢ ycTaHOBICHHBIM 110
«PowerViewer».

Yeranosutb Ha NRP33T uncno yepeanenuii 16.
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BpIoHuTh clieylomue yeTanoBKH Ha aHaInzaTope:
— [ PRESET ]
— [FREQ: Generator Config: Usage: Independent CW Source, State : On]

YeTaHoBUTH  BBIXOJTHOH  YPOBEHB CHTHAJIA CJCHAIICTO TEHEpATopa MOBEPIEMOIo
a"ammsatopa Munyc 10 nb (1 MBT). Jlanee nocrnegoBatelbHO YCTaHABIUBATL 4acTOThl Fygm:
0,1 MI'; 10 MI'; 25 MT'; 50 M@ 65 MTu; 100 MT; 250 MT g ganee ot 500 MT1 Jio
7,5 I'Tu ¢ marom 500 MI'1L B COOTBETCTBHHM € JIMANA30HOM YACTOT CJEIAIIECrO TeHeparopa
MOIH(DHUKALMH [IOBEPACMOI0 aHAIH3aTOPA.

3adukcupoBaTh pe3ynbTaThl M3MEPEHNd YPOBHS BLIXOJAHOTO CHHYCOMIAILHOIO CHIHAIA
munyc 10 1b (1 mBr), uamepennsie NRP33T kak Lyrp. A6 (1 MBT).

11 Tloarsepaaenne coOTBETCTBHS  CPEACTBA  H3MEPEHHIT  METPOJOrHYCCKIM
TpedOBAHUSIM

11.1 Ons noaydenssix B nyuxkre 10.1 pesyinsraros nismepenuit Feny, paccunrarh 110
(opmysie (1) OTHOCHTENIbHYIO TOIPEIIHOCTB YaCTOTHI OMOPHOTo reHeparopa ok :

10-F
g[::___._cﬁlﬂ (1)

Fenr

rac F(_‘N';'— HU3MEPEHHOC 3HAYCHHC YaCTOThI, YaCTOTOMCPOM, MI 1.

PesynpraThl moBepky Mo JIaHHOH OHEpPAllMH CHUTAIOTCS Y/IOBJICTBOPHUTEILHBIMH, €C/IH
paccYMTaHHble 3HAYEHHs OTHOCHUTEILHOM TIOTPEITHOCTH  YacTOThl OMOPHOro reHepatopa OF He
-6 -7
BBIXO/AT 3a npeaensl: +=1-107; g omwm B4 3a npejensl: +1-107,

11.2 JIns nonyuennsix B nynuxre 10.2 pesyibraros wismepenuit Fppp, paccumrtarh 1o
(opmyite (2) abcomOTHYIO TOTPEUIHOCTD H3MEPEHHUIT HACTOTHI B peskuMe uactotomepa AT, T
N - 4
AF = l‘]:p[‘ —1-10 5 (2)
PesynpTaTbl NOBEPKH MO JAHHOH ONCPALMM CHHTAIOTCS YIOBJICTBOPUTEILHBIMH, €CIH

paccuUMTaHHbIE 3HAYEHWs aOCOMIOTHOH TIOTPEIIHOCTH HM3MEPEHHUM YacTOTBI B PEIKHME
gactoromepa AF, I'i e BerxozsT 3a npestenst: £1.0 1.

11.3 M3MmepeHHBIe 3HaueHWs YpPOBHS (pa30BBIX IIYMOB Ha Hecymieir dactore 1 I'T'nt

Now, ab/T1, B nynkre 10.3 He JO/KHBI NMPEBBINATH JONYCTHMBIC 3HAUCHHS, YKAa3aHHLIE B
tabmuue 10.

27



Tabaunma 10 — Jdonyctumsle 3Hauenust ypoBHs (Pa30BBIX IIYMOB Ha HECYLIEH uyacToTe

1 I'Ty
Orerpoiika oT Hecywiei JlonycTumble 3HaYeHUst YpoBHsl (Da30BBIX HIYMOB Ha HECyIIeH
qactotsl curnana {Offset} vyacrore | I'T'i, nbu/I'1, He Gosee
1 k1 -99
10 xI'1x -105
100 k' L -110
1 MI'g -130

ON OFF
11.4 WU3mepeHHBIe 3HAYEHHs CPEIHETO YPOBHS COOCTBEHHBIX HIYMOB Npa W Npp o .
b (1 MBT), B nynkre 10.4 He 10/5KHBI TIPEBLIIATH 3HAYCHUH YKa3aHHbBIX B Tabmumax 11 u 12.

Tabmuua 11 — JlonycTUMmble 3HAYEHHs CPEJIHEr0 YPOBHS COOCTBEHHBIX IIYMOB C
BBIKJIIOYEHHBIM WJIH OTCYTCTRYIOMIMM TIPETYCHINTCIICM
JlnanazoH 4acToT JlonycTumble 3HaUEHHUSI MUHUMAJILHOTO 0TOOpasKaeMoro
YPORHSI MOIIHOCTH COOCTBEHHBIX IIYMOB N, 1B (1 MB1)
MO UKAITMH MoaH(UKannn
FPL1003, FPL1007 FPL1014, FPL1026
or 100 xI'u 7o 5 MI'n BKImou. -140 -140
cB. 5 MI'n go 3 I'T'1i1 BKROU. -149 -147
cB. 3 10 5 ' BKITHOM. -143 -143
cB. 5 ;10 6 I'T'1p BKITIOU. -140 -143
cB. 6 10 7,5 I'T'1 Bxmiow. -140 -141
cB. 7 1o 14 I'T'1t BKIIOY. — -141
cB. 14 no 20 I'T'it BKJTIOY. - -135
ce. 20 10 26,5 1T - -132
Tabnuna 12 — JlonmycTuUMBbIe 3HAUCHUSI CPEHEr0 YPOBHS COOCTBEHHBIX LIYMOB ¢

BKJIHOUCHHBIM IPECIYCHIIUTCIICM

Jlnanazon 9acToT

JlonycTHMbIe 3HAYEHHSE MUHUMATBHOTO 0TOOpakKacMoro
ON
YPOBHSI MOIHOCTH COOCTBEHHBIX IYMOB Npa ', 1b (1 MBT)

JlanazoH Jacror

MOJAM(PUKAIINH
FPL1003, FPL1007

MO (P UKALIMH
FPL1014, FPL1026

ot 3 MI't mo 10 MI'1 BKITIOU. -155 -

cB. 10 MI'y 1o 2 I'l'1; B0, -163 -160
¢B. 2 1o 3 I'T'1 Brymou. -162 -158
¢B. 3 j10 5 I'T 1 BrmIOU. =158 -158
¢B. 5 1o 6 I'T'1 Bkmrou, -156 -158
cB. 6 no 7 I'T'11 BKTHOU. -156 -158
¢B. 7 1o 7,5 I'T'1 BKIIIoy. -155 -158
cB. 7,5 o 14 I'T'n BKTIOU. B -158
¢B. 14 o 18 I'T'x BIIOY. - -158
ck. 18 10 26,511 - -156

11.5 JIng nonydyennsix B nynkre 10.5 pesynbraros usmepenuii Lygp v Lipr, a6 (1 MBT),
paccunTath 110 Qopmyie (3) abcomoTHyIO MOTPEMIHOCTE U3MEPEHUTT YPOBHS MOIHOCTH BXOIHOTO

curnaja munyc 10 nb (1 mBt) na wacrore 50 MMy Asomiw. AB:

Asomru = Lepr. — L,




Pesynbrarel MoBepkH no JaHHOW ONEPAIMM CUHTAIOTCS YAOBJIECTBOPHTEIBHBIMH, €CITH
paccuMTaHHble 3HAuYeHHMs a0COMOTHOI MOrpelHOCTH H3MEPEHUH YPOBHS MOIIMHOCTH BXOIHOIO
curaana munye 10 1b (1 mBT) na wactote 50 MI'tt Asomiy. Ab. e BbIxo T 3a npejtensr: 0,3 jb.

11.6 dnst nonyuyennsix B nynkre 10.6 pesynbrato usmeperuit Lygp u Lipr, paccunTarn
no Qopmyne (4) npeficTBUTENbHBIC 3HAUCHHS HEPABHOMEPHOCTH —aMINIMTYIHO-YacTOTHOM
XapaKTEPUCTUKH OTHOCHTENILHO YpoBHs Ha yacTore S0 MI'1t B inanaszone yactoT Aayy, ab:

Apux = Lepr, — Lnre— Asomrus 4)

PesynbTaThl MOBEPKH 1O JaHHOIT Onepanuy CUHTAIOTCS YJIOBICTBOPUTEILHBIMH, €CIIH
pacCUMTaHHLIE  3HAYEHMS  HEPABHOMEPHOCTH  aMIUIHTY/HO-UACTOTHOH  XapakTepHCTHKH
OTHOCUTENBHO YpoBisa Ha yvactore 50 Ml B aumanaszone uacrtor Axyx. Jib, He BbhIXOjET 3a
npeaebl, yKazauHbie B Tadaune 13,

Tabmmua 13 — Tlpejgensl JIONYCTUMBIX 3HAYEHHH HEPABHOMEPHOCTH aMIUTHTYIHO-
YACTOTHOH XapaKTCPUCTUKH OTHOCHTENILHO YpoBHs Ha yactore S0 MI'11 B inanazone yactot
Jlmanason wactoT [Ipejiesnnt IonycTUMBIX 3Ha4eHUI HEPABHOMEPHOCTH

AMIUIITY/IHO-YACTOTHOH XapakTepPUCTHKH OTHOCUTEIBHO
ypoeHs Ha uactore S0 MI'u B inanazone yactot Apyy ab

ot 3 MI't 1o 3 I'T'i BKITROU. +0,3
cB. 3 go 7.5 I'T'ny BKIIIOU. +0,6
¢B.7.5 no 14 I'T'11 BKTIOY. 1.5
cB. 14 10 26.5 Tt +2.0

11.7 s nonydennsix B nyukre 10.7 pesynabsraTtos uaMepenuii Appp. jab. paccunrars 1o
Gopmyne (5) nelicTBuTenpible 3HaueHus a0COMOTHOM MOTPEIHOCTH H3MEPEHUI  ypoBHs
MOLIHOCTH  BXOJIHOIO CHIHA@JIA  HW3-3a  [EpeKiouetus ociadieHust arrenioaropa CBY
oTtHOcuTenbHO ociadnenus 10 a1b Aarr ab:

AaTT = Appt H(Arsc—ARrscan), (5)

rae Agsce — AeicTBHTENbHBIC 3HaueHs ociadienns arTeHoaTopa R&S RSCua uacrore 50 M1
(B COOTBETCTBHH € pe3yILTATAMH MOBEPKH aTTeHioaropa). jab
Agsc4o— AeHCTBUTENBbHOE 3HAUCHUC ociadienust arreHioaropa R&S RSC npu ycranonke
HOMHHANbHOTO 3HavyeHus 40 b nva wacrore 50 MI'm (B coorBercTBHM ¢ pesyibraramu
IOBEPKH arTeHtaropa). 1b

Pe3ynbTaTbl MOBEPKM 110 JIAHHOH ONEpaluu CUMTAIOTCS YOBICTBOPHUTENLHEIMH, €CIIU
paccunTaHHbIC 3HAYEHHs aOCOMIOTHOI MOrPEeIIHOCTH H3MEPEHHIT YPOBHSI MOIIHOCTH BXOJIHOIO
CHT'HaJa 3-3a 1epekiodenus ocnadiaeuns arrenioaropa CBY ornocnrenbio ocnabiaenns 10 gb
Aatt, ab, He BBIXOJAT 3a npeneibl: =0.2 ab.

11.8 Tlonyuennsie B nyuxre 10.8 pesyibrarsl u3MepeHui Agpw. Ab, He 10MKHBI
BBIXOIUTh 3a IPE/ICIbI:

£0.1 nb juis 3Hauenuii nonoc npoiycxkanus menee 100 k.
+0,2 nb mna 3navenwuii nonoc nponyckanus 100 k' 1 BoIme.
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11.9 JIng nonyuennsix B nynkre 10.9 pesynsratoB usmepenuid Lnro-x ¥ Lipr-x. 1b, u3
tabmumel 6 mynkta 10.9 paccunrarh JeHCTBUTEIbHBIE 3HAYCHHUS AOCOIIOTHOH IOTPEITHOCTH
u3MepeHuit orHomeHust momHoctel ANL_ 1b o goopmynam (6) - (10).

B muanazone or 0 go munyc 10 ab (1 mBt) paccunrars abCoMOTHYIO NOIPELIHOCTD
M3MEPEHHI OTHOLLIEHUsT MolHOCTelH 1o Gopmyie (6):

ANLo.10 = (Lgpr-10 — Lepr-o) = (Enro-10 = Lnrg-0)s (6)

B jwmanazone ot 0 no munyc 20 ab (1 mBT) paccunTtaTh abCOMOTHYIO TOTPEITHOCTE
H3MEpPEHUH OTHOIIEHHS MOTIHOCTEH 1o popmyie (7):

ANLy.20 = (LepL-20 — Lipr-o) — (Lnro-20 — Lnreg-o)s (7)

B mmanazone ot 0 jgo munyc 30 ab (1 MBT) paccuutars abCcoMOTHYIO MOTPEIIHOCTh
HU3MEPEHUH OTHOLIEHHST MoLTHOCTEl 110 (hopmyie (8):

ANLg.30 = (LgpL-3o — Lipr-o) — (Enro-30— Lnro-0)- (8)

B jmanazone ot 0 jgo munyc 40 ab (1 MBT1) paccunrars abcoOTHYIO MOIPENTHOCTD
H3MEPEHHI OTHOLIIEHUsI MOLIHOCTEl 110 (popmyJie (9):

ANLy.40 = (Lipr-ao — Lipr-0) — (Lnro-40— Lnrg-o)s (9

B jmmanasone ot 0 go munye 50 ab (1 mBr) paccunrars abcosnoTHyio NOrpeniHocTh
MU3MEpPEHUH OTHOIIEHHA MoIIHOCTelH 110 opmyie (10):

ANLy.sp = (Lepts0 — Lepr-ao™) — (LNI{{)-I()4“— LNRQ-UJ'”) + ALy, (10)

PesynbraThl MOBEpPKH 10 JAHHOW OMEpaliMd CUHTAIOTCS YIOBICTBOPHTEILHBIMH, €CIIH
paccUMTaHHbIC 3HAYEHUs1 a0COIIOTHON MOrPeNHOCTH U3MEPEHHIT YPOBHS MOIIHOCTH BXOIHOTO
CUrHaJia n3-3a HejauHeinoctu mkansl ANL., 1b. He BbIXom4T 3a ipenenst: £0,1 nb.

11.10 HM3mepeHHble 3HAUEHHsS OTHOCHTEIBLHOTO  YPOBHS  HWHTEPMOJYJISILIAOHHBIX
uekakeHnil 3-ro nopsaka TOlppy, ib, B nynkre 10.10 momkubl OLITHL HE MEHEE JOMYCTHMbBIX
3HAYCHMH, yKa3aHHBIX B Tabuuie 14.

Tabnuna 14 — JlomycTuMBbIe 3HAYCHHS OTHOCHTEIBHOTO YPOBHS HHTEPMOYJISIIMOHHBIX
UCKaKCHMI 3-10 nopsiaka

OTHOCHTENIBHBII YPOBEHB ot 10 MI'nt 1o 300 M1t Brurou. 13
HHTEPMOYIANHOHHBIX HCKaKeHUH 3-ro  cB. 0.3 mo 3 I'T1 BI04, 17
NOPsIJIKA, BRIPAKEHHBIH B BHIE TOUKN CB. 3 10 6 I'T1[ BKIO. 15
nepecedenus 3-ro nopsaka (TOID)., B

JMana3oHe 9acToT, NPy BhIKIoueHHOM  (CB. 010 14 I'T'1 BKITIOU. 13
npeaycunurene, 1b (1 MBT), He menee cB. 14 1o 20 I'T'q BI04, 12

11.11 M3MepeHHBIe 3HAUCHUSA YPOBIIS OCTATOUHBIX CUIHAIOB KOMOWHAIIMOHHBIX YacTOT.
B sinanasone 4actoT SPURgp, ab (1 MB1). B nynkre 10.11 He A0MKHBL HPEBBLIIATE JIONYCTHMOE
3"adenue: Munyc 90 ab (1 mBr).



11.12 M3mepennsble 3Hauenuss KCBH BXojia aHanu3artopa B JMana3oHe 4acToT B MYHKTe
10.12 ne MOJKHBI HPEBBINIATH JOIYCTHMOE 3HAYCHHE paBHoe 2,2,

BHHMAHHE!!!  Onepayuu nosepru no nynxmy 11.13 w 11.14 suinomsiomes moisko

011 Mex aHaIu3amopos, v Komopeix yemaroeiena onyus K7 — onyus usmepumensno2o
oemodyiamopa AM/IM,

” FPL

11.13 Jlnst monyuenssix B nynkre 10,13 pesynpratos wsmepenuit Kay . %, paccunrarhb
no ¢gopmyne (11) abcomoTHYIO HOIPEMINOCTL  W3MEPeHH KoY UIHEHTa  aMITIATY/THON
MOIVISILH AK am. Yo:

AR = Kant™ = — Kams (11)

rie Kam — 3Havenums kod(QuupeHta aMImmMTyaIHOH MOAYJISALNH, YCTAHOBICHHBIC Ha
kasimbparope SMBV-AM-FM, %.

Pesynbrarel MoBepKH 10 JAHHONH ONEPAlMM CYMTAIOTCS Y/IOBJICTBOPUTEIBHBIMU, CCIIH
paccuMTaHHble 3HAYEHUs! A0CONIOTHON [MOrPENIHOCTH U3MEPEHHH KO PHIHCHTA aMIUTHTYTHOI
mopyssian AKan, %, HE TIPEBBLINAIOT TIPEICNOB JOMYCTHMBIX 3uauenuii AKa'™ ., %.
paccunTaHHbIX 1o popmyJie (12):

AK ™" = £(0,2 + 0,01 Kaw), (12)

]

= FPL
11.14 Jlna nonywenusix B nyHxre 10.14  pesyabtatoB usmepenwii  Fpp o . .
paccuuTars 1o Gopmysie (13) abeomoTHYIO TOIPENTHOCTL H3MEPCHHH JICBHALIMK 4acTOThI AF .

Iix:
. FPL i
AFpes =Fues = Fpes, (13)
rje F g — 3HaYCHUS IeBHAIIMK YaCTOThI, YCTAHOBJIEHHBIE Ha KanuOpartope SMBV-AM-FM, I'i

PeBlebT'dTbI [NOBEPKH 110 JIAHHOMH orepanin CHUTaIOTCs YAOBJIETBOPUTECIIBHBIMH, CCIIH
paccUMTaHHBIC 3HAUYCHHA aDCOOTHOI MOIPEMIHOCTH H3Mepennii Jiesnatun yactorsl AF s, [,
HC MPEBBIIAIOT IIPEACI0B AOMYCTHMBIX 3HAYCHHI Al*‘;“gn“()”, l'u, paccuntanubIx 110 Qopmylie
(14):

AF s’ = (0,01 (Fumop + Fjies) + 20), (14)

rie Fjpp — 3navenus IeBHANK 4acToOThL, YeTaHOBIeHHbIe Ha KamOpartope SMBV-AM-FM, 'y
Fumojy — 3HaUCHHsT MO/TY IMPYIOIICH YacTOTBL, yCTaHOBJICHHbIE Ha KannGpatope SMBV-AM-

FM, I'u

BHHMAHHE!!!  Onepayuu nocepru no nyiuxmy 11.15 eoinoansmomes monoko 0as mex

AHANU3AMOPOG, Yy Komopolx  yemanociena onyust K70 — onyust  anaiuza  cuendaiog ¢
K8AOPAMypHot MoOVIsiyuet.



11.15 Jlia nonyuennsix 8 nynkre 10.15 pesyabraros wsmepenuii Oy, %, paccuumrars
no Qopmyne (15) ocrarodnbic CpeHEKBA/(PATHYCCKME  3HAUCHUS  BEKTOPHON  OIIHOKH
Moynsuu it Moayasiin QPSK AO, %:

/—\Oz\/lemmz—emwzl- (15)

rie Osmw — Aomyckaemslii npeaen CK3 sexrophoii ommbku Moayisin renepatropa SMW200A
umeroniee 3Hayenue 0.8 %.
Ecmu namepennoe anaymsaropom CK3 sexroproit ommbku moaynsamun Oy <0.8 %, 1o
ocraroynoe CK3 BeKTOpHOH 0MMOKH MOJLyJISIIHT paccunTarh 110 Gopmyie (16):

_ Busm

AO :
1,4

(16)

Paccunrannple 3HaueHust abOCOMOTHOI MOTPEIHTHOCTH CPEIHCKBAPATHUECKOTO 3HAUEHHUS
BEKTOPHOMH omnOKn AO, %, He T0JKHLI MPEBLINIATL 3HAUCHIIT:

0.6 % nnst ckopocTu Mo ayssamn 100 kI

0,9 % st ckopoctu Mojtyssiinm 1 M1

1.1 % nnsa ckopoctu moyssiun 10 MI.

BHHMAHHE!!! Onepayuu nogepru no nvukmam 11.16 — 11.18 evinoansiomes: moisko
Ol mex ananuzamopoes, ¥ KOMopuix yemanoeienda onyus BY — onyus creosuyero 2enepamopa

11.16 M3mepeunnble 3HaueHMsl YpoBHs (pa30BbIX HIYMOB Ha Hecyueil wactore 1 '

crejsiiero regeparopa B myHkre 10.16 He JIODKHBI TPEBBINIATH JIOMYCTHMBIC 3HAUYCHHS,
yKasaHHbIe B Tabnune 15.

TaGmua 15 - Jlonmyctumble 3HaueHust YpoBHs (Pa30BBIX HIYMOB Ha HECYIICH uacToTe
1 I'Tu enepsiero reneparopa

Orcrpoiika o1 HecyLei JlonycTumbie 3HaUeHHs yPOBHs (pA30BLIX IIYMOB Ha HECyHIei
qactothl curnana {Offset} yactorte 1 I'T'u, nbu/I'u, ne 6onee
10 kI 1t ) -102
100 kI'ng -105
1 MI'y -117

11.17 H3mepeHHble 3HAUCHHUS YPOBHS TIAPMOHMUYECKHX COCTaBJISIONIMX BLIXOIHOIO
CHUTHAJIA cllesero reueparopa B nynkre 10.17 ne A0JDKHBI IPEBBILIATH J0MYCTHMOE 3HAYEHHE
pasHoe muHyc 30 1b (1 MBT).

11.18 Jlns nonydennwix B nynkre 10.18 pesynsraro wsmepenuit Lygp, ab (1 mBr),
paccuutath 1o opmyiae (17) abcomoTHYIO TOIPEMIHOCTE YCTAHORKH YPOBHS BBIXOHOTO
CHHYCOMabHOTO curnasia Munyc 10 ab (1 mBr) ciiepsuiero reneparopa Aler, nb:

ALH' = 10— LN](]l. ( 17)

PesynbraTel mOBepKH MO JAaHHON ONCPAlMKM CUMTAIOTCS YJIOBJICTBOPUTENLHBIME, €CIH
pacCYMTAHHBIC — 3HAYEHMs aOCOJIOTHOH  HOIPCIIHOCTH — YCTAHOBKM — YPOBHS  BBIXOJHOIO



cunycowjiaibHoro curuaiia munye 10 ab (1 mBT) cnensmero rewepatopa ALcr, ab He BbIxOAST
3a Ipeebl:

+1,5 nb B nuanazone wactot ot 100 kl'11 10 3 I'T'1 BKIIOUHTEIBHO.

+2,0 nb B muanazone wactot cBeimre 3 [T no 7,5 ',

11.19 KpuTepusiMH TPUHSTHS CHCUHAIUCTOM, MPOBOAUBIIMM TIOBEPKY, PEIUCHHs MO
MOATBEPIKIACHUIO  COOTBETCTBHUSI  CPEJICTBA  HM3MEPEHUI  MCTPOJOTHUCCKUM  TPeOOBAHMSIM
YCTAHOBJICHHBIM [IPU YTBEPHACHUH THITA, SIBIISIKOTCS:

— o0s3aTenpHOC BBIMONHEHHE BCEX TPOIEAYp, nepeuncineHHelx B . 8.2 9; 10, u
COOTBETCTBHE JEHCTBUTE/ILHBLIX 3HAUCHUH METPOJIOrMUYECKHX XapaKTePUCTUK aHaIu3aTopoB
cunexkrpa FPL1000 TpeGoBanusiM, ykasannbiM B nynkrax 11.1 — 11.18 (B 3aBucumocTH 0T
YCTAHOBJIEHHBIX OIIUH B IOBEPSIEMOM aHAIIN3ATOPE) HACTOSLIEH METOMKH IIOBEPKH;

— oDecrieyeHre NPOCIICIKHBACMOCTH TOBEpsieMbIX aHaimzaropos crnekrpa FPL1000 x
rOCYIapCTBEHHBIM [IEPBUUHBIM OTATOHOM €MHHULL BETHYUH B COOTBETCTBUH C

— Ilpukaszom Poccranmapra ot 31.07.2018 Ne 1621 OO0 yTBep,/IeHHH rocy1apCcTBEHHOM
TIOBEPOYHOM CXEMBI /15l CPEICTB H3MCPEHUIT BPEMEHH W 4acTOThI;

— llpuxasom Poccranypapra ot 30.12.2019 Ne 3461 OO yrBep:/icHHH rocylapcTBeHHOM
IIOBEPOYHOH CXEMBI I CPEJICTB M3MEPEHHI MOLIHOCTH DJIEKTPOMArHUTHBIX KoyieOaHui B
Juanaszone yactor ot 9 kl'u qo 37,5 I'T'u;

— Ilpukazom Poccranmgapra ot 01 02.2022 No233 OO0 yTBEPKIACHUH TOCYAapCTBEHHOM
MOBEPOYHOH CXEMBI JUI CPEJICTR H3MEPEHHH JICBHAIIMHN YaCTOTHI,

Iocr P 8.717-2010 I'CH. TocyjaperBenHas 1OBEPOUHAsE CXema JUlsl CpejIcTB
U3MEepeHHH Ko (pUIMeHTa aMIIIMTYIHOI MOJIYJSIIIHN BBICOKOYACTOTHBIX KoJieOaHuid.

12 Odopmiienne pe3yibTaTOB HOBEPKH

12.1 Pe3syabrarel NpoBepKH BHELIHETO 0cMOTpa, onpobopanus. unentudgurammu 110,
YCIOBHH IOBEPKH M OKOHYATEIbHBIC PE3YJLTATLI M3MEpPCHUil (pacueToB), MOJIYUCHHBIC B
Iporecce MMOBEPKH, 3aHOCAT B NMPOTOKOI NOBepKu. Pekomenyemas opma nportokolia moBepku
npuBeeHa B rpHiokenun A. CrejleHMss O LUPHUMEHSEMBIX CPEICTBAX MOBEPKH., a TaKiKe
pe3ynbTaThl MPOMENKYTOUYHBIX H3MEpPEHHH M pacuEéToB 3aHOCAT B MPOTOKOJ TMOBEPKH B
COOTBETCTBUM C (DOPMOH MPOTOKOJIA, YTBEPKAEHHON CHCTEMOW MEHEUKMEHTA KauyecTBa
FOPHIMYECKOTO JIMIA HJIH HHIHBHIYAIBLIOIO IIPEAITPHHIMATE]s, OCYIIECTBIIAIONICTO TOBEPKY.

12.2 CpeeHus o0 pesyapTartax I[OBEPKH CPeJCTBA M3MEPEHHI B LemsIx eé
HOJITBEPIKACHUS Tiepenaioress B DejiepalibHblil  MHPOPMATTHOHHEI  (poiji 110 obecrneueHnio
€MHCTBA M3MEpeHui B cootsercTBuu ¢ [lopsakoM cospanust u Beaenus dejepaibioro
uHpopMaionHoro (oua 1Mo 00eCHeUCHHIO CIMHCTBA W3MEPEHHHA. 3HAK [OBEPKH MOIKET
HAaHOCUTHCH Ha BepXHIO0 nanens CH.

12.3 CpuzeTenscTBO 0 MOBEpKe WIH H3BEHIEHHE O HEMPHTOMHOCTH K MPHMCHCHHIO
CPEICTBA HM3MEPEHHH BBIIAETCS 110 3asBJICHUIO BIQJICNbIEB CPEACTBA H3MEPEHHH WM JIMIL,
MPEACTABUBIINX €ro B MOBEPKY. CBHIAETENLCTBO O MOBEPKE WM U3REIIEHHE O Henpnro,nﬁoc ™
K MPUMEHEHHMIO CPEIACTBA M3MEPEHHUil JI0JIKHBL  ObITh  O(OpPMICHBI B U C
TpeOOBaHUAMM JIEHCTBYIONIX TIPABOBLIX HOPMATHRHLIX JJIOKYMEHTOR.

Hauansnuk nadoparopun Ne 441

ObY «Poctrect-Mockray ' C. H. lNonpirak
/

Havanbauk cexropa

nadopatopuu Ne 441DOBY «Pocrecr-Mocksa» s “_ A.C. Kaneyun
Sy

(951
L



[Ipunoxenne A

K PT-MII-142-441-2022

(pekomenryemoe)

®opma npoTokona norepki anaauzatopos crexrpa FPL1000 B uactu onpeaenenus

METPOJOTMYECKHX XapaKTEePUCTHK

Tabmana A.1 — Yenosusi npoBejieHNs TTOBEPKH:

HaumeHoBaHME KOHTPOIHPYEMOro
napamerpa

3HaueHue KOHTPOJIUPYEMOTo rapameTpa

Temneparypa okpysxatomero cpejibt, °C

OTHOCHTENBHAS BIAXKHOCTD BO3/IyXa, %

AtMocepHoe jlaBnenue, klla (Mm pr.cr.)

Tabmuua A.2 — Baemnuii ocMoTp

Bujt nposepku 3akitoveHne
Buemmuii 8uj CH noipken cootBeTcTBOBaTH (poTOrpadusiv, MpuBeAEHIBIM
B onHcanuu THna Ha qannoe CH, npu sTom jonyckaeTes He3HAYRTEIBHOC
u3MeHenue jinsaiina CH, He Bausioee Ha 0JiHO3HaYHOE ONpesie/cHHE
tuna CH no BHelHeMy BUITY
Hanuane MapkupoBKH, MOITBEPIKIAIONICH THIT, MOJM(YUKALMIO U
3aBoJickoii Homep CHU -
Hanuune oMb oT HecankMOHUPOBAHHOTO JIOCTYIIA, YCTAHOBICHHBIX B
MeCTax COTIacHO OMUcaHuio Thna Ha pammoe CU
Hapyxnas nosepxnocts CH He JloJbKHA HMETh CIEIOB MEXaHHUECKUX
HOBPEKJACHUH, KOTOPBIE MOTYT BiauaThL Ha padoty CH u ero opranos
yIpaBlIeHHs -
Pazbembl CH gomKHEBI OBITE YHCTLIMM
CoxpaHHOCTL MAPKHPOBKH H JIAKOKPACOUHBIX TOKPBLITHIA
Kommnextnocts CH nomkHa cOOTBETCTBOBATL YKA3aHHOM B TEXHUYECKOI
JIOKYMEHTALMH (QUPMBI-H3rOTOBHTEIISI
Tabmuna A.3 — OnpoGosanue
Bu nposepku 3akitoueHue

[ocne BrioueHns u 3arpy3ku nporpaMmMHoro obecrneuenms anajansaropa
HE JIOJIKHbBI BO3ZHUKATE COOOLIEeHHs 00 omndbkax

[lociie 3aBepienus poueIyprl BETPOCHHON aBTOMATHUYECKOIT KamuGpoBKH
Alignment He 10/KHBI BO3SHHKATh co00MmIeHUs 00 ommbKax

llocne 3aBepmenust mpoueaypsl camonposepki Selftest e JT0MKHDI
BO3HHKATh co0OmEeHns 06 ommdKax

Tabmuua A.4 — Maentuduxaiiis nporpaMmmioro odecrieueHms

BHJ[ HPOBCPKH

3akiouenue

Unentudukannonnoe nanmenosanne 110, oroOpaxkaemoe B JIHaAIOIOBOM
okHe Versions+Options j1omkno 6bite: FW FPL1000

Howmep Bepeun [10, oroOpaskaemblii B AHATOTOBOM OKHE
Versions+Options jomken ObiTh He Huke .81




TaGimna A.5 —  Omnpezgenenue OTHOCHTENILHOH HOTPEIIHOCTH YacTOThl OMOPHOTO

reLeparopa
YacroTa JIeHCTBHTE IbHBIC 3HAUCHUSI [Ipesienpl A0NYCTUMBIX 3HAUCHUH
OIOPHOTO OTHOCHTCIILHOM OTHOCUTEJIBHOI .
reseparopa MOrPELIHOCTH YaCTOTELI OIIOPHOTO MOrPEHOCTH YacTOTBI OMOPHOTO
reHepaTopa reteparopa, He dosee
6e3 onn B4 c onuueii B4 0e3 onuun B4 c onuueii B4
10 MI'ny +1-10° +1-107
Tabmuma A.6 — Ounpenenenne adCOMOTHON MOTPEHIHOCTH H3MEPEHHH YacTOTHI B

peKHME YyacToTOMEpa
YactoTra curnaia JleficTBUTEIbHBIC 3HAYCHUS [Tpenenbl JIOnyCTHMBIX 3HAYCHHI
abCOTIOTHOM TTOTPEITHOCTH abCOMMOTHOH NOIPEHIHOCTH U3MEPEHH

mMepelmﬁ HaCTOTEI B PCIKHUME HAaCTOTHI B pCKHUME HaCTOTOMEDPA, l—‘Ll
yactotoMepa, [ 11

11T 1,0

Tabmina A.7 — Onpejienenne AeHCTBUTENBHBIX 3HAUCHHN YPOBHS (pa30BBIX IIYMOB Ha

Hecyllel yacToTe 1 I'T'y (Nepin)

Otcerpoiika oT Hecyiueii MaMepennsie 3naueHust JlonycTumele 3HaueHUs!
uactotsl curnana {Offset} N, abn/I 1, ne 6onee N, abu/T'u, ve Gosee
1 xI'n -99
10 xI'n -105
100 xI'nx -110
1 Ml -130

Tabmana A.8 — Onpenenenne JICHCTBUTENBHBIX  3HAUEHHE  CPEIHETO  YPOBHS
COOCTBEHHBIX ITYMOB IIPH BBIKJIIOUYECHHOM HJIH OTCYTCTRYIOIINM fpeaycuinteie (N p,e\O]:I:)
Yactora JleiicTBUTEILHEIC
Fuan, M e e IIOIIYL;.’)I;]II‘MHF 3HAUCHUS
Npn 2. 1B (1 MBT) Npa . b (1 MBT)
MO (KA MO I(pUKam
IFPL1003, FPL1007 FPL1014, FPL1026

1,005

3.01 — -140 -140
10,01

50,01

199,99
499,99

999,99 -149 -147
1499,99
1999,99 B
249999
2999,99
349999 =
3999.99 .
4499.99 = -143 -143
4999.99

(V5]
n




[Ipogomkenue Tadauib A.8

YacroTa
Fyzm, MI'n

Jle#icTRUTENBHEIC
3HAUCHMSI
OFF 1
Npa~ . ab (1 MBr)

ﬂOHyCT?[Mbie JHaAUYCHUS
NpA™", 1B (1 MBT)

MO PUKAIIH
FPL1003, FPL1007

MO HKATIHH
FPL1014, FPL1026

5499.,99

55959.99

-140

-143

6499,99

659999

7499.99

-140

-141

8500.0

9000,0

9500,0

10000.0

10500,0

11000.0

11500,0

12000.,0

12500.0

13000,0

13500,0

14000,0

14500.0

15000,0

15500.0

16000.0

16500.0

17000.0

17500,0

18000,0

18500,0

19000,0

19500.0

20000,0

20500,0

21000.,0

21500,0

22000,0

22500,0

23000.0

23500,0

24000,0

24500,0

25000,0

255000

26000.0

26500,0

-141

-135

-132




TabGnuua

A.9 — Onpejgenenue

JICHCTBUTENIBHBIX  3HAUEHHUH  CPEJIHEro  YPOBHsI

ON
cOOCTBEHHBIX MIYMOB IPH BKIIOUeHHOM TipeaycuinTese (Npy )

Yacrora
Fusm, My

JleficTtBUTENbHBIC
SHAYCHUSI

Npa™™, 1B (1 MB)

ﬂOHYCTHMble 3HAYCHHS
NPAUN, ILB (1 MBT)

Mo (HKaLH MOH(HKAIIHY
FPL1003, FPL1007 FPL1014, FPL1026

3,01

-155 -

10,01

50,01

199,99

499.99

999,99

1499.99

1999.99

-163 -160

2499.99

2999.99

-162 -158

3499.,99

3999.99

4499.,99

4999,99

-158 -158

5499,99

39949.99

-156 -158

6499,99

6999.,99

-156 -158

7499.,99

-155 -158

8500.,0

9000.0

9500.,0

10000.0

10500,0

11000,0

11500,0

12000.0

12500,0

13000.0

13500,0

14000.0

14500,0

15000,0

15500.0

16000,0

16500.,0

17000,0

17500,0

18000.,0

18500,0

19000.0

19500.0

-158

-156

37



[Ipooipkenue Tabauib A9

YacroTa JlelicTBuTebHbBIE | T .
Fyang. M N 1 YOTHMEIS SHETCHH
NPA()ND 16 (1 MBT) Npa . ab (1 mBT)
Mo uKau MOJTH(PHKATH
FPL1003, FPL1007 FPL1014, FPL1026
20000,0
20500,0
21000,0 -
21500,0 }
22000,0
22500,0
23000.0 =
23500.0 156
24000.0
24500,0
25000.,0
25500,0
26000,0
26500,0
Tabmuna A.10 — Oupezenenne  aGcoMOTHON  MOTPEITHOCTH  M3MCPEHUIT  YPOBIs
MOIIHOCTH BX0JIHOTO curHasia munyve 10 ab (1 mBT) na yacrore 50 Ml
Yacrora 3naucHus abCoMOTHON MOIPEIIHOCTH U3MEPEHHIT YPOBHS MOLITHOCTH
BxoJjuoro curdasia munyce 10 1b (1 mBT) na wactore 50 MI'it
H3mepennbie 3naveHns, 1b [Ipenensl fonycTuMbIX 3HavyeHuit, 1b
50 MI'g +0,3
Tabmana A1l - Ompelenenne  HepaBHOMEPHOCTH — aMIUIHTYHO-YacTOTHOI

XapaKTepUCTHKH  OTHOCHTEILHO YpoBHA Ha wactore 50 MI'm B juana3oHe 4acToT.
IIpeycuiuTens: BEIKIIOUCH

S 3Havuenys HePaBHOMEPHOCTH AMILTHTYIHO-UACTOTHON XapaKTepHCTHKH
OTHOCHTEJIBHO YpoBHS Ha yactoTte SO Ml B quanazone yactor
i Paccunrannble snavenys, ab npu sHaucHusX [Tpestensl
CH;/EEL;' s ocradsienns arrenioaropa CBY JOTIYCTHMBIX
10 nb 20 nb 30 nb 40 nb 3HaueHuit, a1b
1 2 3 4 5 O
; :
10
500
1000 £1),3
1500 -
2000
2500
3000
3500
4000 - £0.6
4500 - o
5000




[Tpogo/mkenue Tabnuibt A.11

1 2

W
=~
i

5500

6500

7000

7500

+0.6

8000

9000

10000

11000

12000

13000

14000

£1.5

15000

16000

17000

18000

19000

20000

21000

22000

23000

24000

25000

26000

26500

Tabmma A.12 — Onpenenchne abcomOTHON MOIPEIIHOCTH U3MEPEHHIT YPOBHS MOIIHOCTH
BXOJIHOTO CHTHalla M3-3a TepeKiioucHus ocnabienust arreHoaropa CBY  oTHocuTennHo

ocnabnenus 10 b, Aary

YceraHoBKM aHaTH3aTopa 3HaueHust ocaadbneHue Paccunranneie }
artenoatopa R&S RSC sHavueHust Aprr b |
YcTanorneHmble
HOMHHAIILHBIE N Homunansnsie | JlelicTBUTELHBI
aTTeHIOATOpA
3HAYeHUe CBY SHAUCHU An, 3HAUYCHUS ARsc. |
YPOBHS, 3 5 nb nb |
.HB (1 MBT) HOM, I

-35 0 50

-25 10 40
-15 20 30 ‘
-5 30 20 ‘

5 40 10

[Ipesensr nonycTMMBIX 3HAUEHHIT Aa0COIIOTHON MOTPCIIHOCTH H3MEpeHuii
YPOBHSA MOIUHOCTH BXOJHOTO CHIHAJIA U3-3a TCPEKJIOUCHUS ocadiieHus
arrerroatopa CBY ornocuTenbro ocnabnenus 10 jib:

+0.1 1b




Tabmuua A.13 — Onpezenenne abcoHOTHOM MOIPEHIHOCTA U3MEPEHUI YPOBHS MOIIHOCTH
BXOJIHOTO CHTHAJA W3-3a MepeKouerns nojochl nponyckanust Gpuibtpos [T (Agpw)

BW,xl'u | [eiictBuresbhble Ipenens BW, kl'u | Jleitcreurenbhbie [Ipenenn i
SHAYCHMA JIOTTYCTHMBIX 3HAMCHNS. Arpw, | J10MYCTUMBIX |
Arpw. 1b 3HAUEHMI, 116 3HAUCIHIA,
Arpw 1b Arpw. 1b
10 B OTOpHOE 10 3 onopHoe
3HAYCHHE 3HAUCHHE
0,001 3
0,002 S
0,003 10
0005 20 +0.1
0,01 30
0,02 50
0,03 +0,1 100
0,05 = 200
0,1 300
0,2 500
03 1000 e
0,5 2000
1 3000
7 5000
10000
Tabnuna A.14 — Onpenesienne abCOMOTHOW NOrPENIHOCTH HM3MEPEHUN H3MepeHuii
OTHOIIIEHHs MOIIHOCTEH (Ay))
BeixoaHoii [MTonoxkenue MoKasaHus noKasaHus Paccuu- [penens |
YPOBEHL R&S RCS, NRQG, FFPL1000, TaHHbIE JOMYCTUMBIX |
reHeparopa, nb ab (1 MBT) ub (1 MBT) 3HAUCHMS 3HAUCHMIA 1
ab Alg.x ab ALJU)II. [
(1 mBrT) ab :
P 20 Liiow= Lot = ONopHbIi yporeHs :
P-10 20 Lnrq-10= Lpr-10 = +0.1 I
P-20 20 Lnrg20= Lp 20 = 0,1
P-30 20 Lxro-30= Lipr-so = +0.1
P-40 20 Lnro-10= Lippr40 = +0,1
P 60 Lr;mmmm= L = nepekmou. RSC
P-10 60 Lago-0™'= Liprso = +0,1 *

40



Tadbnmuuma A 15 —
MCKaKeHUHH 3-10 mopsijika

Ornpenenenne

OTHOCHTCJIbHOI'O

YPOBHSL  MHTEPMOJIYJISIIMOHHBIX

3Hauenust ypPOBH HHTEPMOIYISLHOHHBIX HCKKEHUI 3-T0 nopsi/ika
Yacrora BXOIHOTO BBIPAKCHHBIH B BH/IE TOUKH nepeceuenust 3-ro nopsaka (TOI), B
CHUTHAJIA, JHAaTa3ole 4acToT
Mt Mswepensie suascina. b (1 wBr) | J\OTYeTme snaemt,
10,5 13 e
30,0 13 ,
500,0 17 i
1000.0 17 |
2000.0 17
2990,0 17
4000,0 15
5000,0 ) 15
5998.0 15
9000,0 13
12000.,0 13
14000,0 13
18000,0 12

Tabmuna A.16 — Onpejienennie ypoBHS OCTATOUHBIX CHIHAIOB KOMOMHALMOHHBIX YacTOT,

B JHaIra3one 4acroT

Juanazomn vactor

SHAYUCHHA YPOBHA OCTATOYHBIX CUI'HAJIOB l(OMGHiIElLlHOHIIle
HACTOT, B JIHAIla30HEe YacToT

Hamepennnie 3navuenns,
b (1 MBT)

JlonycTumble 3HAUYCHUS,
ab (1 mBT) He Oosee

oT 1 Ml o 3 I'T'i1 BrUTIOU.

cB. 3 o 7.5 I'T'n Bxarou.

cB. 7,5 no 14 ['T' Bxmiou.

cB. 14 10 26.5 1T

-90

Tadauna A.17 — Oupenenenue 3nadennii KCBH Bxoj1a B IHana3one 4actor

JluanasoH 4acToT

snadennss KCBH Bxona ananu

3aTopa B JUara3sone 9acTtoT

Hsmepennbie 3HaueHus!

Jlonycrumble 3naueHus,
He bonee

oT 10 MI'y 1o 26.5 I'T'1y BrJtou.

2,2

BHHMAHHE!!! Tabmuypr A.18 — A.19 sanoansiomesn, moisko npu  Guinoinenii
onepayuit nosepku no nyuxmam 10.13 — 10.14 (01 anauzamopos, y komopuix yemanosiena
onyus K7 — onyust usmepumensnozo oexooyismopa AM/YUM).
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Tabmna A.18 — OnpejesicHue adco/OTHON HOTPEHIHOCTY W3MEPeHHi Koa(puieHTa

aMIIIMTYAHOH Moty sin (AK )

VYeranasnubaeMble napamerpsl Ha SMBV-AM-FM v [Tpenens
Paccunranubie
JIONTYCTUMBIX
3HAUCHUS AHACH
Fu, MI'n Fuop, KTt K, % AK v, % AE ™1 9,
100 *1,2
95 £1.15
50 0,7
L 5 +0,25
4 1 +0.21
0.1 +0,201
100 +1.2
20 50 +0,7
1 +0,201
100 £,
95 +0,7 |
50 +0,201 |
L 5 +1,2
1 0,7
0,1 0,201
= 100 +1,2
20 50 +0,7
1 +0,201 ;
100 +1,2 !
200 50 +0,7
1 0,201
Tadbmuna A.19 — Onpejenenne abcolOTHOH MOTPEIIHOCTH  HU3MEPEHHH  JIcBHaIK
HaCTOTbI (A FI],EB) =y
Paccunrannnie LT !
YcranaBiupaemble mapaMeTpol na SMBV-AM-FM JIONYCTUMBIX
R 3HAuYEeHUH i
Fi. [T Famog. K1y F s, kT AF i, k't AF ™" kT |
1 2 3 - 5 |
I £0,03
0,02 10 £}, 12
100 +1,02
1 0,04
0,005 1 10 4+0.13
100 +1,03
1 0,23
20 10 0,32
100 *£1,22 }
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[ Ipogomkenue Tadnuinl A.19

1 2 3 5
1 +0,03
0.02 100 +0,12
L1000 +1,02 |
1 +0.04 i
0,05 1 100 +0.13 i
1000 +1,03 ’
1 +2,03
200 100 713
1000 +3,02
F] 0,02 | +0,03
0.5 0.4 10 +0,12
1 ] 100 +1.03
2 20 1000 +10,22
4 200 1000 +12,02

BHUMAHHE!!! Tadnuya A.20 sanoansiemcs, moioko npu GoROINCHUU  Onepaluil
nosepru no nyuxmy 10.15 (0as ananusamopos, y komopoix yemeanosiaena onyus K70 - onyus
AHATU3A CUCHATIOE C KGADPAMYPHOT MOOVIstyuett).

Tabmuma A.20 —

Onpenerenue

OCTaTOYHOIo  CpCHHCKBAIPATHUCCKOI'O

SHAYCHUW s

BEKTOPHOH OmMOKK Mojaynsimu Juis mojayisunn QPSK w wactorst Hecymeit 1 1T B
3aBUCUMOCTH OT CKOPOCTH MOAyJIstiiiu (AO)

CkopocTb MOAYIISIIIAK

Paccunranubie 3HaueHHs,

,HOHYCTHMbIe 3HAYCHM A,

AO, % AO, %, ne donee
100 xl'g 0.6
I Ml 0.9 ]
10 MI'g 1l

BHHMAHHE!!! Tabauyor A.21 — A.23 sanoansiomes, moivko npu GbIAOIHEHUU
onepayuil nogepru no nyuxmam 10.16 — 10.18 (0xs anaiuzamopos, y KOMOPsLIX YCMAH0GIeHd
onyus BY — onyus credsigeco ecnepamopa.

Tabmna A.21 — Omnpejenenne AeHCTBUTENBLHBIX 3HAYCHUI YPOBHS (PA30BLIX [IYMOB Ha
Hecymied yacrore 1 I'T'i (Nayn) cnessiiero reneparopa

OtcTpoiika 0T HecyleH 4acToThl
curnana {Offset}

HM3mepennbie 3naueHus
Neom. 21bu/1'., ne dosee

JlonycTumble 3HA4YCHUS
Noni. abu/T'1, He Oosee

10 xI'11 -102
100 k't -105
| MI'g -117 i




Tabnuna A.22 — Onpezenenne ypoBHS TapMOHMYECKHX COCTABIISIFOIMX BBIXOJHOIO
CHUT'HAJIA CJESIICIO reHepaTopa

Yacrora BXOJHOTO 3HavueHus YPOBHI IFapMOHHUCCKHX COCTABJIATOUINX B JHAITA30HC TacTOT

. JlonycTrMble 3HaYEHUSI,
H3mepennsie 3nauenus, 1b (1 MBr) :
b (1 mBr), e 6onee

CHTHalIa,
MI't

0.1

10,0

50,0

100.0 230

500,0

1000,0

3000.,0
7500,0

Tabmma A.23 — Onpesenenie  abcomOTHOR  MOTPENTHOCTH  YCTAHOBKH — YPOBHSI
BBIXOJIHOIO cHHYCOMIatbHOro curunaiia munyc 10 ab (1 mBr) caensmero resepatopa (ALcr)
JlonycTumbie 3HauUeHMs,

ALy, nb. He Sonee

YacToTa BXOJIHOTO
curnana, Ml

0.1

10,0

25,0

50,0

65.0

100.0

250.0 &],5
500.0
1000,0
1500.,0
2000,0
2500.0
3000.0
3500.0
4000,0
4500,0
5000,0
5500,0 +2.0
6000.,0
6500,0
7000.,0
7500,0

Paccunrannpie 3nauenust, AL, ab

\
|
\
1
|
|
|
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