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1 OOunmue moJoKeHus

Hacrosimas MeTroauka IOBEPKHM YCTAHABIMBAET METOJbI W CPEACTBA IOBEPKH aHAJIU3aTOPOB
paauoYacTOTHBIX IMAapaMeTpoB Tejie- W panuoBemiatenbHoil anmaparypel PAIL IITB (manee mo
TEKCTY - aHAJIM3aTOP) B COOTBETCTBUU ¢ pekomeHaarueit MU 2526-99.

1.1 B mpouecce nmoBepku mpoBepsieTcsi padoTOCIIOCOOHOCTh aHAIM3ATOPA M ONPEACISIIOTCS
€ro OCHOBHBIE METPOJIOTUYECKUE XaPAKTEPUCTUKHU.

1.2 TloBepky aHanm3aTopa OCYIIECTBIISIIOT METPOJIOTHUYECKUE CIIYKObI, aKKpeIUTOBAaHHBIC
YCTaHOBJIEHHBIM MOPSIKOM.

1.3 MexnoBepouHblil HHTEpBaJl — 2 roja.

2 Omnepauuu noBepKHu

2.1 Tlpu npoBeneHNH MOBEPKHU JOJDKHBI IPOU3BOJUTH ONEpalliH, YKa3aHHbIe B Ta0nuue 1.

Tabmmma 1

HaumenoBanue onepauuu Howmep nm.o.| IlepBuu- | Ilepuo-
JOKyMEHTa Hasi gecKast
110 TIOBEPKE| TIOBEPKA | MOBEpPKaA

Buewnuit ocMoTp 7.1 + +

OnpobOoBanne 7.2 + +

Omnpenenenne HepaBHOMEPHOCTH aMIUIUTYIHO-4aCTOTHOM

XapaKTEePUCTUKH MpHU padboTe B pexkume nemonyisaunn OFDM 7.3.1 + +

paauocurHaia B quanasone yactot ot 178 1o 890 MI'n

Onpenenenne cOOCTBEHHOTO 3HAUYCHUSI KO3 dHUIIHECHTA 739 n N

omn6ok moxyssiiu (MER) o

Ornpenenenne aOCONMIOTHOMN MOTPEITHOCTH U3MEPECHHS

4acTOThI OTKJIOHEHUS LIEHTPAIbHOM 4acTOThI criekTpa TB 7.3.3 + +

KaHaja

OmnpeneneHne OTHOCUTENBHOTIO OTKJIOHEHHSI YaCTOTHI 734 n .

BHYTPEHHET0 TeHepaTopa ONOPHOM YacTOTHI

3 CpencrBa noBepku

3.1 Ilpu npoBeAeHUH MOBEPKU OJDKHBI MPUMEHSTHCS CPEICTBA U3MEPEHUS, YKa3aHHBIC B
Tabymue 2.
Tab6muma 2
Howmep HanmenoBanue pabo4rx 3TaJlOHOB WM BCIIOMOTATENIBHBIX CPEJICTB TOBEPKH.
MyHKTa Howmep nokymeHnTa, periaMeHTHPYIOIIETO TeXHUUYeCcKue TpeOoBaHus K pabounuM
JOKYMEHTa ATaJIOHaM WJIM BCIIOMOTATEIbHBIM CpelICTBaM. Pa3psij 1o rocyaapcTBeHHOM
0 MOBEpKE MOBEPOYHOI cxeMe U (WJIM) METPOJIOrHYeCKUe U OCHOBHBIE TEXHUUYECKHE
XapaKTePUCTUKU
7.2,7.3.2 | Tecrep TenepaanoBemarenbubiii R&S SFE, Peructparmonnsiii Ne 64298-16.

Juanaszon yactot ot 100 kI'y mo 2,5 I'T'1, npenens 1onyckaeMoil OCHOBHOM
norpemnocty + 1x10°8

7.3.3,7.3.4 | Yacroromep yHuBepcanbHbiit CNT-90, Peructparmonnsiit Ne 31811-06. Jluanazon
gactoT oT 0,0011'u o 3,0I'T'1, mpeaenbl JomycKkaeMol NOrpelIHOCTA U3MEPEHMIT
gacToTsl 2x107

7.3.2,7.3.3, | Crangapt yactoTsl pyouauessiii FS725, Peructpanuonnsiii Ne 31222-06.

7.3.4 IIpenens! fomyckaeMoii OCHOBHO#H morpemHocTy + 5x10°7!!

7.3.1,7.3.3 | 'enepaTop cCUrHAIOB BEICOKOYACTOTHBINA BEKTOPHBIM R&S SMBV100A,
Perucrpanuonnsiit Ne 60585-15. lnanazon yactot ot 9 kI'n go 3,21Tw,
MOrPEITHOCTh YCTAHOBKH 4acToThl £ 1107

7.3.1 [TpeobpazoBarens n3mepurenbubiii R&S NRP-Z51, Peructparmonnsiii Ne 37008-

08. Inanazon vactot 0 - 18 I'T'11, ocH. morpemHocts £6%




BcenomorarensHoe 000pynoBaHuE

BbapomeTp-anepona METPOJIOTUYECKUI

BAMM-1, Peructpaunonnsii Ne 5738-76, mpenenbl IOMyCKaeMol OCHOBHOM
MOTPEIIHOCTH TPU BBEIECHUHU IMOMPABOK M COOJIIOIEHUU YCIOBUM HKCILTyaTal[lu
+0,2 xIla

Tepmorurpomerp UBA-6HP, Peructpanmonnsiii Ne 13561-05, AGcomoTHas
MOTPEIIHOCTb U3MepeHui Temnepatypsl 0,5 °C, oTHOCHUTENbHAS TOTPELIHOCTD
M3MEPEHNI OTHOCUTEIBHOM BIAXKHOCTH Bo3tyxa +3 %

BmecTo yka3aHHOTO 00pa3IoBOro CPeICTBa U3MEPSHUI pa3pelacTcs MPUMEHSTh APYTrue
npuOOpkI, 00eCIIeYNBAIOIIIE H3MEPEHNE COOTBETCTBYIONINX MAPAMETPOB C TPEOYEMOI TOUHOCTHIO.

4 TpeGoBaHust 6€301aACHOCTH

4.1 K npoBeneHUIO HCIIBITAHUN TOMYCKAKOTCS JIMIIA:

1) u3yumnBmre nacnopt ¥ pykoBoJcTBO 1o 3kciuryatanuu PAII IITB, a Takxke ocHOBHbIE
paszielibl CIPaBOYHOM CUCTEMBI, TOCTABIISIEMOM B KOMILIEKTE IPOrPaMMHOTO 00eCTIeUeHHUS;

2) UMeroIIMe HaBBIK PadOThI HA IEPCOHAIBHOM KOMIIBIOTEPE MO/ YIIpaBIeHUEM
onepanroHHbIX cucteM Windows 7,8,10;

3) umeromue KBaMU(pUKAIMOHHYIO TPYIITY 10 TeXHHKe Oe3omacHocTH He Hinke 11

4.2 Kopmyca HCTIONB3yEeMBIX CPEJICTB U3MEPEHHI 1 aHAIU3aTOPa JOJIKHBI OBITh 3a3€MJICHBI.

4.3 Tlpu mnpoBeNeHMHM HW3MEPEHUH 3alpeniaeTcss MPOBOIUTH pPadOTHl MO MOHTAXY H
JEMOHTAXy Y4aCTBYIOIIETO B UCIIBITAHUSIX 000PYI0BaHUSI.

5 VYciaoBusi noBepku
5.1 Bce onepanuu noBepKH MPOU3BOIATCS P HOPMAJIbHBIX YCIOBUSX:
1) Temneparypa okpyxatomiero soayxa (25 +5) °C;

2) OTHOCUTENbHAS BIIAXKHOCTh 30 - 80 %;
3)armocdepHoe naBieHNE 630 - 795 MM pT. CT.;
4) HarpsiKEHUE CEeTU (220 £ 22) B.

5.2 Cpencra usMepeHUsl, IPUMEHsSEMble NPU MOBEPKaX, JOJKHBI ObITh HUCHPABHBIMU U
IPUTOJHBIMM JJIl IIPOBEJIEHUS HCIBITAHUN, YTO IOATBEP)KIAETCS OTMETKAMM O pe3yJbTaTax
MEePBUYHBIX (IEPUOIUUECKUX ) TTOBEPOK.

5.3 Pe3ynbTarhl HCTIBITAHUH 3aHOCATCS B IPOTOKOJIBI UCIIBITAHUH.

6 IloaroroBka K moBepke
6.1 Tlepen mpoBeneHHEM MOBEPKH HEOOXOIUMO MPOBECTH CIAEAYIOIINE MOATOTOBUTEIBHBIE
paboThI:
1) TpoBepUTh CPOK NEHUCTBHUS CBUAECTEIHCTBA O MOBEPKE aHATN3aTOPa;
2) pa3sMeCTHTh aHATH3ATOP Ha paboYeM CTOJIE C MIOMAIBI0 He MeHee 2,5 M2, OCHAIIIEHHOM
oHO(Da3HBIM TIEpeMEHHBIM HarpspkeHueM 220 B;
3) yCTaHOBUTbH PSIIOM C aHAJTU3ATOPOM CPEICTBA U3MEPEHUM, IPUMEHSIEMbIE ITPU TTOBEPKE;
4) MOAKJIIOUUTH COETUHUTENbHbIE KaOeIu aHau3aTopa K COOTBETCTBYIOIIUM pazbeMam
CPEelICTB U3MEPEHUM, TPUMEHSIEMBIX MPU MOBEPKE.
Buumanue! Jlo BkiIOYEHHs aHamM3aTopa B CETh €r0 KOPIYC MOJDKEH OBITh COSTMHEH C
KJIEMMOW 3alIUTHOTO 3a3eMJICHUS. 3a3eMJICHUE aHalu3aTopa U HU3MEPUTENbHOHN ammaparyphl,
MPUMEHSIEMON TIPH TIOBEPKaX, TOJDKHO OBITH OOIIINM.

7 IlpoBeneHue nNoBepKH
7.1 BHewmHuil 0CMOTp IPOBOJAAT BU3YAIbHO U IPOBEPSIIOT:
- OTCYTCTBHE BHEIIHUX Ae(DEKTOB aHAIU3aTOPA;
- IPaBWJIBHOCTh U Ka4€CTBO BBIITOJIHEHUSI MAPKUPOBKH;
- HaJIe)KHOCTb M Ka4eCTBO 3a3€MJICHUS;
- YACTOTY Pa3beMOB, KJIIEMM U T.1.

7.2  OmnpoboBanmue
OnpoOoBaHKEe MPOU3BOIUTH B COOTBETCTBUU CO CXEMOM, TPUBEIACHHON Ha pUCYHKE 1.



AHanusartop Ijﬁ;ﬁgmoaemmenwum
PAMN LUTB R&S SFE
RF IN RF OUT
50Q 50Q
XKK—PDS
Pucynoxk 1

VYcTaHOBUTH HAcTpOKK TecTepa TenepaavosemiatensHoro R&S SFE B coorBeTcTBUM €
[Tpunoxxenuem A. YCTaHOBUTH PEKUM pabOTHI OT BHYTPEHHETO0 MCTOYHHUKA OTIOPHOM YacCTOTHI, JJIs
yero Haxarb kHonky SETUP Ha nmepenneil maHenu tecrtepa M NMOSIBUBLIEMCS OKHE HACTPOMKH
YCTaHOBUTH CIEAYIOLINE [TapaMeTpPhI:

-[SETUP]
e [HARDWARE SETTINGS]
= [REFERENCE]
= [SOURCE:INT]
= [ADJUSTMENT:OFF].

Jl1g Bo3BpaTa B OCHOBHOE MEHIO MOBTOpHO HaxaTh KHONKY SETUP. CoryiacHo pykoBoACTBY
o sKcryatauuu B nporpamme «PAII [JTB Peenamenmy cO31aTh HOBBIM THUI TECTUPYEMOIO
nepeJaTuuKa, IPOM3BECTH HACTPOWMKY Ha 25-bIii TeNEBU3MOHHBIM KaHai (dactora 506,000 MI'm).
Br16path co3maHHBIN TUIT TIEpeIaTInKa.

OTtkpeiTh BkIAAKy «llapamerpsl co3Be3nuil» M yOeOUTbCS TMO HMHIUKAIMM B CTAaTyCHOH
CTpOKE, YTO YpOBEHb MOIIHOCTH CHTHaja HaXOAWUTCA B pabouyeM Auamna3zoHe, U IMPOU30IILIA
CUHXpPOHM3AllMsl Ha CUTHAJ TEJIEBU3MOHHOIO KaHala. B maHenn napaMeTrpoB MOIYJIsLUN
«[Tapamerpbl [Q» IOMKHBI TOSBUTHCA HW3MEPEHHbIC 3HA4YeHUA. Tak K€ Ha JdKpaHEe JO0JKHA
MOSIBUTHCS] KOHCTEJUIALIMOHHAS TUarpaMma, COOTBETCTBYIoas Moayasiiun QAM64 ¢ moBOpoTOM.

Pesynbratel onmpoOOBaHMSI CUUTATh I[OJIOKUTEIBHBIMU, €CIIM B CTaTyCHOW CTpOKe,
IPUCYTCTBYET UHAMKATOPBI, CBUJIETENBCTBYIOLIUE, YTO YPOBEHb MOIIIHOCTH U3MEPSEMOI0 CUTHaIa
HaxoAuTcss B paboueM auama3oHe, W MPOM30ILIA CHUHXPOHU3ALMS HAa CHUTHAJI TEJIEBU3MOHHOIO
kaHana. B nmanenu nmapamerpoB monynsauun «llapamerpsr 1Q» nmosBUINCh U3MEPEHHBIE 3HAYECHMSL.
Ha skpane mosiBuiiach KOHCTEJUISIIMOHHASI MarpaMMa, COOTBETCTBYromasi Mmoayisiuun QAM64 ¢
IIOBOPOTOM.

7.3 IloBepka
7.3.1 OmnpexneneHne HEPaBHOMEPHOCTH aMIUIUTYTHO-YACTOTHOM XapaKTEePUCTUKH MPHU
pabote B pexume nemonyisiiuu TB paanocurnana B quanazoHe yactot ot 170 mo 890 MIm.

Omnpenenenne HepaBHoMepHOCTH AUX B pexume aemonyisuuu TB paguocurnana npu
YpOBHE MOIIHOCTH BxomHoro curtaia +10anbmBr (manee mo texcty nb ornocurensHo 1 mMBT)
MPOU3BOJUTH IO CXEMe, TPUBEACHHOM HA PUCYHKE 2.

AHanusaTop
PAM LTB

RFIN50Q X

HanpaBneHHbIn
OTBETBUTENb
Agilent 86205A

-16dB

L

¢

RFIN
500

MpeobpasoBaternb
N3MepUTENbHbIN
R&S NRP-Z51

Pucynoxk 2

"eHepaTop curHanos
SMBV-100A

>S5 RFOUT 50Q




Beixon BY curnama renepatropa SMBV-100A (RF OUT) moakmounts k PY Bxomy
ananmu3atopa PAII IITB (RF IN) uepe3 nampaBnenssiii orBerButenb Agilent 86205A, k oTBOAY
KOTOPOTO MOJKIIOUUTE MTpeoOpa3zoBarelib n3mepurenbubiii NRP-Z51.

Ha reneparope curnasoB SMBV-100A ycTaHOBUTH PEXUM HEMOAYJIMPOBAHHBIX KOJIEOaHUH,
3HaYeHUE 4acToThl paBHOE 174 MI'I M 3HaUYeHME MOIIMHOCTH BbIXOAHOTO curHaia +10 abmBrT.
YCTaHOBHUTHh PEXUM pPaOOTHI OT BHYTPEHHETO WCTOYHUKA OMOPHON YacTOTHI, JJII YEero HaXaTh
kHonky MENU Ha nepeaHel nanenu reHepatopa. B oTKphIBIIEMCSI OKHE YCTAHOBUTD CIEAYIOLINE
apaMeTpsbl:

-[Setup]

e [Reference Oscillator]
e [Source: Internal].

CornacHO pyKOBOJCTBY IO OKcIulyatanuu B Tnporpamme «PAII ITB Peecnamenmy
MIPOU3BECTU HACTPOMKY THUIIA MEpeJaTUMKa, UCIOJIIb3YeMOro JJis MPOBEACHUS UCTIBITAaHUN Ha 6-0i
TeneBU3nOoHHBINA KaHa (dactora 178,000 MI'r). OTKpBITE BKJIAIKY U3MEPEHUSI MOITHOCTH B TIOJIOCE
TEJIEBU3MOHHOIO KaHajma «MOIIHOCTE» B pexuMme «AHanu3aTop». PerynupoBkodl YypOBHs
MOIIHOCTHA BBIXOJHOrO curHaia Ha reHepatrope SMBV-100A ycTaHOBUTH HU3MEpSEMBbIi
aHaiM3aTopoM ypoBeHb +10a1bMBT. BpIKII0OUMTH aBTOMAaTHYECKYIO PpEryJIMpPOBKY YCHJICHUS
HaxkatheM KHonku «APY» Ha manenu uzmepenus nporpammbl « PAII [[TB Peenamenmy. Hagnuch
Ha KHOIIKE JIOJDKHA U3MEHUTD LIBET C 3€JICHOr0 Ha KPACHBIM.

Cuurtarh W 3allOMHUTH TOKa3aHUEe TpeoOpasoBarens m3mepurenbHoro R&S NRP-Z51, kak
3HaYeHHe MoOIIHOCTU B AbMBT Ha oTBone HampaBiieHHoro orBerBuTenst Ha yactore (Fo—4)=174
MI', cOOTBETCTByIOLIEH HW)XHEH TpaHULE TEJIECBU3MOHHOTO KaHaina. CyuTarh MOKa3aHUE
u3mepenHoir momHuoctu Ha PAIT IITB u 3anectu B Tabmuiy 3 Kak 3HAYeHHE H3MEPEHHOM
momHoctu curHana P(Fo—4) [abMBT]. YcranoButh Ha reHeparope 3HaveHHe 4yacToThl 174,250
MI'u. PerynupoBKkOW MOIIHOCTH BBIXOJHOI'O CHTHaJla YCTAHOBUTh 3HAYEHUE MOIIHOCTH,
n3MepeHHoe B yactoTHoU Touke (Fo—4) Ha nmpeoOpazoBatene nsmeputreabHOM. CUUTATh TTOKA3aHHE
W3MEPEHHONW MOIIHOCTH Ha TECTUPYEMOM aHaJIM3aToOpe W 3aHECTH B TaONMIy 3 Kak 3HA4YCHUE
n3MepeHHoir MomrHoctn curHaita P(Fo-3,75) [nbmBr]. IloBTOpuTh H3MEpeHUS W 3aHECTH B
COOTBETCTBYIOIINE MO3UIUU TAOIUIIBI 3 711 OCTAIBHBIX YACTOTHBIX TOUYEK C IIIAaroM MepecTpoiKu
0,25MTI'n 10 3HaYE€HMSI YaCTOTHl COOTBETCTBYIOIIEH BEPXHEHN IrpaHulIe TEJIEBU3MOHHOIO KaHaa 182
MI'.

Paccunrtarh cpeHIOI0 BEIUYHHY MO BCEM 3HAYEHHUSM MOUIHOCTH U3 TabIulls! 3 1o ¢popmyre:

Pav= 10-Lg[(§ffopi(m W))/ss] , ABMBT

= *]
rxe Pigmiy= 10 [P((FO-4)+0,25*D)/10
PaccunTath BeIMUMHY BEpXHEW IpaHHIIbl HEPABHOMEPHOCTH 110 (popmyIe:
APup = Pmax— Pav , tne P max MakcMMalbHOE 3HaU€HHE W3 TaOIUIIhI 3.

Paccunrarh Benmu4MHY HIDKHEH TPAaHUIBI HEPABHOMEPHOCTH 1O (hopMyIie:
APlow = Pav— Pmin , rae Pmin MUHUMAJIBHOE 3HAYECHUE U3 TaOIHIIEI 3.
Tabmuma 3

F, MI'ng P, nbMmBT Pav Pmax | Pmin
174,00
174,25
174,50
174,75
175,00
175,25
175,50
175,75
176,00
176,25
176,50




176,75
177,00
177,25
177,50
177,75
178,00
178,00
178,25
178,50
178,75
179,00
179,25
179,50
179,75
180,00
180,25
180,50
180,75
181,00
181,25
181,50
181,75
182,00

Ha renepartope curaaioB SMBV-100A ycTaHOBUTBH peKUM HEMOIYIHMPOBAHHBIX KOJICOAHUH,
3Ha4YeHHE 4acToThl paBHOEe 8§78 MI'Il U 3HaueHHWE MOLIHOCTH BbIXOJHOro curHaia +10 nbmBT. B
nporpamme «PAIl [J[TB Pecnamenmy» NpOU3BECTH HACTPOWKY THUIIA MEpeIaTyrKa, UCTIOJIb3YEMOTO
JUTSL TIPOBEICHUS UCTIBITAHUM Ha 72-0U TeneBU3MOHHBIN KaHan (yactora 882,000 MI'r). OTKpbITh
BKJIQJIKy M3MEPEHUs MOIIHOCTH B II0JOCE TEJIIEBU3MOHHOTO KaHala «MOIIHOCTE» B peXHUME
«AHanmu3atop». PerynnpoBKOi YpOBHS MOIIHOCTH BBIXOJHOTO CHUTHajla Ha reHeparope SMBV-
100A ycTaHOBUTH U3MEpsieMblid aHaIu3aTOpoM ypoBeHb +101bMBT. BrikimtounTs aBTOMaTHYECKYIO
PEryJIupOBKY YCUJICHUSI HaKaThueM KHONKU «APY» Ha nanenu usmepenus nporpammsl « PAII [[TB
Peznamenmy. Haagnuce Ha KHOIIKE TOJ>KHA U3MEHUTH LIBET C 3€JICHOIO Ha KPACHBIN.

[ToBTOpPUTH HCTBITAHUST U TOJYYUTh PACUETHHIE 3HAUYCHHS BEPXHEHW M HMKHEH TpaHMIIbI
HEPABHOMEPHOCTH aMILIUTYJHO-4YaCTOTHOM xapakTepucTuku APup u APlow .

Pe3ynbraTthl MOBEPKHM CUYUTATh MOJOXKHUTEIbHBIMU, €Ciu 3HaueHus APup u APlow He

npesbimaroT 0,15 ob.

Jna onpenenenns HepaBHoMepHOocTH AUX B pexume nemoaynsuuu TB paguocursana npu
YpPOBHE MOIIHOCTH BXOAHOTO curHajga MuHyc 40nbMBT BKItOUMTH aTtTeHI0aTOp (PUKCHPOBAHHBIN
50nb Mexnay BBIXOIOM OTBETBHUTENS HampaBiIeHHOro M BxoxoMm aHanmuzatopa PAII I[TB. Ha
reneparope curHaioB SMBV-100A ycTaHOBUTH 3HaU€HHE 4acTOThI paBHOE 174 MI'1 M MOIIHOCTH
BbIXOJIHOTO curHana paBHoe +10 nbmBr. B mporpamme «PAIl I[TB Pezcnamenmy TPOU3BECTH
HAaCTPOMKY THIIA TME€pPENaTyhKa, MCIOJb3YEMOr0 [Jig TMPOBEACHHUS HCIBITAHUM Ha 6-0H
TeneBU3MOHHBINA KaHau (dactora 178,000 MI'r). OTKpBITh BKIIAJKy U3MEPEHUSI MOILITHOCTH B TI0OJIOCE
TEJIEBU3MOHHOTO KaHalla «MOIIHOCTE» B pexXuMe «AHaIU3atop». PeryimpoBKOH ypOBHSA
MOIIHOCTH BBIXOJHOTO cuUrHaja Ha reHeparope SMBV-100A ycTaHOBUTH U3MEpsieMbIH
aHanmM3aTopoM ypoBeHb MUHYC 401BbMBT. BBIKITIOUMTE aBTOMATHYECKYIO PETYJIMPOBKY YCHUICHUS
Ha)xaTueM KHoOmNKU «APY» Ha manenu umepenus. Haanuce Ha KHOIKE JOKHA U3MEHUTDH LIBET C
3€JICHOTO Ha KPACHBIM.

[ToBTOpUTE TpolLenypy u3MepeHus: HepaBHOMepHOcTH AYUX Ha yactorax 178 m 882 MI'n
TEJICBU3MOHHBIX KaHAJIOB U MOJYUYUTh pacueTHbie 3HaueHust APup u APlow .

Pe3ynbTaThl TOBEpPKHM CUWTATh TOJOKUTEIBHBIMH, eciu 3HaueHus APup u APlow He
npesbimaroT 0,15 ob.



7.3.2 Omnpenenenrue cOOCTBEHHOTO 3HaUeHUS K0P uInmeHTa ommdOK MOy ISAIIUN
(MER).

Omnpenenenne coOCTBEHHOrO 3HadeHus Koaddumuenta omubox wmoxymsiuuu (MER)
MPOU3BOAUTH IO CXEME, TPUBEAEHHON HA PUCYHKE 3.

AHanusaTop TecTep 3 CTaHaapr 4acToTbl
PAIN LLTB TenepaguoBellaTesrnibHbIN pY6VIﬂ,V|eBbll7| FS725
R&S SFE OuT
IN 10MHz RF IN RF OUT XKD 10vHz
REF 50Q 500 IN 10MHz ouT
by XK [KEePO REF | O
10MHz
Pucynok 3

[TogkmrounTh BXOJBI CUTHaIOB omopHO#M vactoThl 10 MI'1 anammuzatopa PAII IITB (IN
10MHz REF) u tecrepa pammoBemarensHoro SFE (IN 10MHz REF) x Beixomam 10 MHz
cTanaapTa yactoTel pyouaueBoro FS725. Beixox BU curnana tecrepa SFE (RF OUT) noaknrountsb
k PY Bxony ananuzaropa PAII LITB (RF IN). IIpousBect HacTpoiKy TecTepa B COOTBETCTBHH C
[IpunoxxenneM A HaACTOSIIETO AOKYMEHTA. Y CTAHOBUTH PEXHUM Pa0dOTHI OT BHEIIHEr0 MCTOYHHKA
OMOPHON dYacToThl, s 4vero Haxarb KHonky SETUP Ha nepenneil maHenu Tectepa U B
MOSIBUBIIEMCS] OKHE HACTPOMKHM YCTAHOBUTD CIEAYIOIINE MapaMeTphI:

-[SETUP]

e [HARDWARE SETTINGS]
= [REFERENCE]
* [SOURCE:EXT]
= [INPUT TERMINATION:ON].

J{ns BO3BpaTa B OCHOBHOE MEHIO MOBTOPHO HaxkaTh KHONMKY SETUP. YcTtaHoBUTH 3HaUeHUE
LEHTPaAIbHOM YaCTOTHI BHIXOJIHOTO CUTHAJIA:

-[FREQUENCY]

e [FREQUENCY:882MHz].
Y0enuthbes, 9To reHepaTop IIyMa BEIKIIOYEH, JI1 Yer0 YCTAaHOBUTH 3HAUEHUE MapaMeTpa:

-INOISE]

e [NOISE:OFF].

CornmacHO pYKOBOACTBY IO O3KcIulyarauun B nporpamme «PAII L[TB Peenamenmy
MPOU3BECTH HACTPOMKY THUIIA MepeIaTurKa, UCTI0JIb3YEMOTO ISl POBEACHUS UCTIBITAHUN Ha 72-0M
TeneBU3MOHHBIH KaHan (dactota 882,000 MI'm). YcraHOBUTH peXHM pabOTHl OT BHEIIHETO
UCTOYHUKA OMOpHOM 4YacToThl. OTKPHITh BKIAAKY U3MEPEHHUS IapaMeTpoB  CO3BE3AUS
TeneBU3nOHHOro kaHana «[lapamerpsl co3e3quity. [lociae moCTUXKEHUS CHHXPOHM3ALMU HA KaHAJ
CUMTATh M 3aIOMHUTH U3MEPEHHOE 3HaUYeHnEe ko3 dunnenrta ommbdbok moayasuun MER.

Ha recrepe panuosemarensnom SFE ycTaHOBUTH 3HaUu€HUE HEHTPATbHOM YaCTOTHI:

-[FREQUENCY]

e [FREQUENCY:178MHz].

B nporpamme «PAII LTB Peecnamenm» TPOWU3BECTH HACTPOHMKY THIA TMEpEIaTUHKa,
MCIIOJIb3YEMOTO ISl IPOBEJEHUSI MCHBITAHUN Ha 6-0 TeleBU3MOHHBIM KaHan (yactorta 178,000
MI11). OTKpBITH BKJIQJIKy U3MEPEHUS TTapaMEeTPOB CO3BE3IUS TEIEBU3MOHHOTO KaHana «llapameTpsr
co3Be3uit». Ilociae AOCTHMKEHHMS CHMHXPOHM3AIMHM HAa KaHal CYUTATh M 3allOMHUTH HM3MEpPEHHOE
3HaueHue ko3 dunrenra omudok Moy MER.

Pe3ynbTaThl HOBEPKH CUUTATH MOJOXKUTEIBHBIMU, eciu 3HaueHust MER He menee 42 nb.

7.3.3 Omnpenenenne aOCONIOTHON MOTPEITHOCTH U3MEPEHUSI YaCTOThI OTKIIOHSHUS
LIEHTPAJIbHOM 4acTOTHI criekTpa TB kanana.

Omnpenenenne aOCOMIOTHOW IMOTPENTHOCTH HM3MEPEHHUS YacTOThl OTKJIOHEHHUS IEHTpPaIbHON
4yacToThl cniekTpa TB kaHana mpou3BOAUTH MO CXEME, TPUBEICHHON Ha PUCYHKE 4.
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[Topxmrounts BXOnbl curHanoB omnopHod yactoTel 10 MI'nm anamuzatopa PAII LITB (IN
10MHz REF) u reneparopa curnaiioB SMBV-100A (IN 10MHz REF) k Beixomam 10 MHz
cTaHgapTa 4acTtoTsl pyouaueBoro FS725. Bxon curnana onopHoit yactotsl 10 MI'm yacroromepa
CNT-90 moakmouuTh K BBIXOAY CHUTHAJIOB omopHod 4dactoTrhl 10 MI'1y reHeparopa cHUrHajioB.
Boixon BY curnana reneparopa SMBV-100A (RF OUT) nonakmtoouuTh 4depe3 pe3UCTUBHBIN
nenutenb MorHocTu K PY Bxoay anammszatopa PAIT IITB (RF IN) u Bxoxgy C wacroromepa CNT-
90. Ha yactoTomepe yCTaHOBUTH PEKUM M3MEpPEHUs 4acTOThl B kaHasie C co BpeMeHeM cuera 1 c u
yCpeIHEeHHEM pe3ysbTrarta no 10-Tu 3HaueHusAM. BKIIOUNTh peKUM CUHXPOHHU3ALHUHU OT BHEIIHETO
CUT'HAJIa OIIOPHOMW YaCTOTHI.

IIpousBectn Hactpoiiky reneparopa SMBV-100A B cootBerctBuu c Ilpunoxenuem b.
Y CTaHOBUTH peXUM pabOTHI OT BHEUTHETO UCTOYHHKA OTIOPHOW YaCTOTHI, AJIsl 4YeTO HaXaTh KHOMKY
MENU Ha nepenHedl mnaHeld reHeparopa. B OTKphIBHIEMCS OKHE YCTAaHOBHUTH CIEAYIOLIME
apaMeTpsbl:

-[Setup]

e [Reference Oscillator]
= [Source: External].

YcTaHOBUTH 3HAYEHUE IIEHTPATIBbHOM YacTOTHI BBIXOHOTO curHana 882,003 MI't u 3HaueHue
+3 n1bMKB MOIHOCTH BBIXOIHOTO CUTHaNa. BKIIIOUNTE TeHepanyio BEIXOIHOTO CUTHAIA.

CornacHO pyKOBOJCTBY IO OJKcIulyatanuu B Tnporpamme «PAII ITB Peecnamenmy
MIPOU3BECTU HACTPOMKY THNA MepeAaTunKa, UCTIOIb3YEMOTO JIJIsl POBECHUS UCTIBITAHUI Ha 72-0i
TeNeBU3MOHHBIM KaHan (wactota 882,000 MI'm). YcraHOBUTH peXuM pabOThI OT BHEIIHETO
MCTOYHUKA ONOPHOM 4acTOThl. OTKPBITh BKJIAAKY U3MEPEHUS MApaMETPOB TEIEBU3NOHHOIO KaHaa
«ITapameTpbl paguocurHana». Ilocie AOCTHKEHHS CHUHXPOHM3aUUMM HA KaHAJI, CYUTaTh U
3alIOMHUTH U3MEPEHHOE 3HaueHue BennuuHbl «Cmemenne Hecymen» F_em(+3kly) [T'a].

Ha renepatope SMBV-100A yCTaHOBUTH peXUM T'€HEPALIMU PAAUOCUTHANIA C BBIKIFOYEHHOU
mMonynsauuei. Ilocne Hakonnenus yactoromepoM 10-Tu M3MepeHuil, CUMTaTh UTOTOBOE MTOKA3aHUE
gyactorel Fu [MI1] W BBYUCIUTH aOCONIOTHYIO TOTPEIIHOCTh HW3MEPEHUs] OTKIOHEHUS
[EHTpaJIbHOW 4acTOTHI criekTpa TB kanana mpu cmenieHnn 9actothl Ha +3 kI'11 o popmyme:

AFy=(Fu—882)e10° —F cm(+3xly),
rae  Fu —noka3anue yacroromepa B MI 'L,
F _cm(+3xl'y) — n3mepeHHOE 3HaYeHUE OTKJIIOHEHHS YaCTOTHI B ['11.

[ToBTOPUTE HCIIBITaHUS HA YAaCTOTE HACTPOMKM reHeparopa curHaios 881,997 MI'u. Ilocne
JOCTHKEHHUS] CMHXPOHU3ALMM Ha KaHaJl CYMTATh M 3allOMHUTh MU3MEPEHHOE 3HAYCHUE BEIMYUHBI
«Cwmemenne Hecymen» F_cm(-3xly). Ha TreHepatope YCTAaHOBUTH pEXHM T€HEpaluH
pajMOCUTHAJa C BBIKIIOYEHHOM MOAYIALMEHM W € IIOMOLIBI0 YacTOTOMEpPA OIpPENEIUTb
JeMCTBUTENIbHOE 3HAYSHHS YaCTOTHI BBIXOJIHOTO CUTHAJIA M BBIYMCIUTH a0COMIOTHYIO TIOTPEIIHOCTh



M3MEPEHHS OTKJIOHEHHUS IEHTPAJIbHOM YacTOThI criekTpa TB kaHanma mpu cMeleHWHu 4acTOThI Ha
munyc 3 k't mo gpopmyre:
AFy=(Fu—882)e10° — F cm(-3xIy),
rone Fu —nokazanue yacroromepa B MI 1,
F_cm(-3kly) — u3aMepeHHoe 3HaYeHUEe OTKIOHEHUS 4acTOThI B ['11.
Pe3ynbTaThl MOBEPKU CUYUTATh MOJIOKHUTEIBHBIMUA, €CIH CHHXPOHHW3AIMS Ha CUTHAI Oblia
JOCTUTHYTa U MOJIYJIM U3MEPEHHBIX 3HAUEHHUM CMEIleHUs 4acTOThl He npeBbimatoT 0,051m.

7.3.4 OnpeneneHne OTHOCUTEIbHON NOTPEIIHOCTH YCTAHOBKH YaCTOThI BHYTPEHHETO
OIIOPHOTO TE€HEPATOPA MPH BHIITYCKE U3 IPON3BOJICTBA MM 3aBOICKOH KalTHOPOBKH.

OnpeneneHne OTHOCUTEIBHOW IOTPEINHOCTH YacCTOTHI BHYTPEHHErO OIOPHOTO T€Heparopa
IIPOU3BOJUTH I10 CXEME, IIPUBEACHHON HA PUCYHKE S.

AHanusatop YacroTomep CrtaHgapr yactoTbl
PAM LITB CNT-90 pyonavesbin FS725
ouT
10MHz REF Bxog A IN 10MHz OUT 10MHz
xka—epe REFexka—e»| >&
Pucynok 5

[ToaxmounTs BeIx0a onopHoro reneparopa PAIT IITB (10MHz REF) ko Bxoay wactoromepa
CNT-90 (Kanan A). Ilogkmiounts Beixon 10 MHz cranmapra wactotel pyouaueBoro FS725 ko
BXOJly BHEIIHEH CHHXPOHHU3ALMU YacToToMepa. Ha dacToToMepe yCTaHOBUTH PEKUM H3MEPEHUS
4acTOThl B KaHajle A co BpeMeHeM cueTa | ¢ U ycpelHeHueM pesynbrara no 10-Tu 3HaYeHHSIM.
[Tepex1ounTh B PEKUM CUHXPOHU3AIMH OT BHEIIHEr0 OIIOPHOIO T'eHepaTopa.

[Tocne Hakomnenuss yacroromepoM 10-Tm M3MmepeHuil, cuurarh nokasanue F_ref yacToTsl
BHYTpeHHero omnopHoro rereparopa PAIT I[TB B MI'1 1 BbIUMCINUTh 3HAYEHUE OTHOCUTEIBHOU
MOTPEIIHOCTH YCTAaHOBKH YacTOTHI 110 (popmyiie:

_F_ref-10

50 10

Pe3ynbTaThl IIOBEPKM CUHTATh IIOJIOKUTEIBHBIMH, €CIM 3HAYCHHE OTHOCHTEIBHOMN
HOFpeHIHOCTI/I yCTaHOBKH qaCTOThI BHyTpeHHeFO FeHepaTOpa OHOpHOFO CHUI'HaJIa HC HpeBLII_HaeT
3Hauenus = 5107,

8 Oo0padotka n odopmiieHHe Pe3yJbTATOB NOBEPKH

8.1 TIlpomsBectn 00pabOTKY pe3yNbTaTOB HCHBITAHUNW W OMPENETUTh METPOJOTUUYECKHE
XapaKTEPUCTHUKHU.

8.2  Ecam aHanuzaTop mo pe3yjbTaTaM MOBEPKHU MPU3HAH MPUTOAHBIM K MPUMEHEHUIO, TO HA
HETO BBIJIAETCS CBHUICTEIBCTBO O MOBEpKEe Mo (hopMme, YCTAaHOBICHHOW Npuka3zoM MHUHIpOMTOpra
Poccun Ne 1815 ot 02.07.2015 .

8.3  Ilpu oTpHULIaTENBHBIX pe3yabTaTaxX MOBEPKU KOMILJIEKC K IPUMEHEHHUIO HE JOIYCKaeTCs,
CBUJIETENILCTBO O MOBEPKE aHHYJIUPYETCS W Ha HErO BBIJACTCS M3BEUICHHUE O HEMPUTOJHOCTH K
IPUMEHEHHUIO B COOTBETCTBUH ¢ Ipuka3zoM Munnpomropra Poccun Ne 1815 ot 02.07.2015 1.

8.4 B oboux ciydasx COCTaBJISIOTCS MPOTOKOJIBI TTIOBEPKH.



Ipuio:xkenne A

YCTAHOBKA ITAPAMETPOB TECTEPA TEJIEPAJIMOBEILATEJIBHOI'O R&S SFE.

-[MODULATION]

e [MODULATION:ON]

e [SIGNAL SOURCE: DIGITAL TV]

e [TRANSMISSION STANDARD:DVB-T2]
e [SPECTRUM:NORMAL]

-[DIGITAL TV]

e [INPUT SIGNAL]

e [BICM]

[T2-MI INTERFACE:OFF]

[T2-MI SOURCE:INTERNAL]

[NUMBER OF PLP:1]

[PLPO:INPUT FORMAT:TS]
[PLP0:SOURCE:TEST SIGNAL]
[PLPO:TEST SIGNAL:TEST TS PACKET]

[PLP0:FEC FRAME:NORMAL]
[PLP0:CODE RATE:5/6]

[PLP0: CONSTELLATION:64QAM]
[PLP0:CONSTEL.ROTATION:ON]
[PLPO:TIME INTERL.TYPE:0]
[PLPO:FRAME INT.(I JUMP):1]
[PLPO:TIME INTERL.LENGTH:7]

e [FRAMING+OFDM]

e [T2 SYSTEM]

e [SETTINGS]

[FREQUENCY]

[CHANNEL BANDWIDTH:8MHz]
BANDWIDTH VARIATION:Oppm]
FFT SIZE:32K]

GUARD INTERVAL:1/16]

PILOT PATTERN:PP4]

T2 FRAME PER SUPER FRAME:2]
OFDM SIMBOL PER T2 FRAME:64]
DATA SIMBOL PER T2 FRAME:63]
SUBSLICES PER T2 FRAME:1]

[ s B B s B s B s B s W |

[NETWORK MODE:MFN]
[TRANSMISSION SYSTEM:SISO]

[PEAK TO AVERAGE POWER RATIO:OFF]
[L1 T2 VERSION:1.2.1]

[L1 POST MODULATION:QPSK]

[L1 REPETITION:OFF]

[TEST TS PACKET:HEAD 184 PAYLOAD]
[PAYLOAD TEST:PRBS]

e [FREQUENCY:506MHz]

[LEVEL]
e [SETTINGS]

e [LEVEL]

[LEVEL UNIT:dBm]
[LEVEL: 0.0 dBm]

[RF: ON]
[OFFSET:0.0 dB]
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IIpuiaoxkenue b
YCTAHOBKA [TAPAMETPOB I'EHEPATOPA CUT'HAJIOB BBLICOKOYACTOTHOI'O
BEKTOPHOI'O R&S SMBV-100A.

- BLIBPATb TPA®UYECKUIA DJIEMEHT [BASEBAND]
e B PA3JIEJIE [MISC] BBIGPATD [ARB...]

e B OTKPBIBIUEMCA OKHE [Arbitrary Waveform Modulation]
HAXATDB KHOIIKY [Load Waveform|

e B OTKPBIBIIEMCS OKHE [Load Waveform] BBIEPATH DA
[/hdd/share/VV019-NOROT-TP19-CSP]

e B OKHE [Arbitrary Waveform Modulation] YCTAHOBUTDH
[State:ON]

e 3AKPBLITb OKHO [Arbitrary Waveform Modulation|

- BRIBPATH TPA®UYECKHI DJIEMEHT [IMP]
e B PA3JIEJIE BBIGPATD [I/Q Imparements (Digital Baseband)]

e B OTKPBIBHIEMCSH OKHE [1I/Q Imparements (Digital Baseband)]
YCTAHOBUTHG [State: Off]

e 3AKPBITH OKHO [I/Q Imparements (Digital Baseband)]
- BBIBPATbH TPA®UYECKUI DJIEMEHT [I/Q Mod]
e B OTKPBIBIIEMCA OKHE AKTHUBUPOBATD [Internal Baseband
1/Q In]

- BRIBPATH TPAGUYECKMI SJIEMEHT [RF/A Mod]
e B OTKPLIBIHEMCA OKHE AKTUBHUPOBATD [RF ON]
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Jluct peructpanui U3MEHEHHU

Howmepa nucros Bcero Ne Bxongmmit
U3m. | U3menen- | 3ame- | HoBbix | AHHymupo- |JucToB | Jloky- Ne [Tonnuce | Tara
HBIX HCHHBIX BaHHBIX B MCHTA. COIMpoBOaAU-
JOKYM TEJIBHOTO
€HTE JIOKYMEHTa
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