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1 06UJ,HE IlOJIO)l(EHJUI 

I-lacT051LU11H 1IOKyMeHT pacnpocrpausercs Ha aHa.JIH3aTOpbl ueneti BeKTOpIIbie 



2. Arremoaropu crynensarue nporpaseau- YaCTOTHblH )ll13Ila.30H no 4 I'I'u, 3I-IaYeJIH51 ocnati- 

pyensre 84940 H 84960 nem:111 11 11 110 ;::i:E. npenenu nonycsaeuca a6co- 

JIJ-OTHOH. norpeunrocra ycTaHOBKH ocnafineunn ,'JO 

± 0.5 ;::i:E. 

3. LJ:aCTOTOMep :rneKTpOHHO-CYeTHbIH 53151 A ,.Q11ana.30H H3MepeHHH Y.aCTOTbI OT l O I' u no 

26.5 ff I..\; npe,n:eJibI OCHOBHOH nonycxaevna a6- 

co IOTHOH norpeurnocra 113Mepett111-1 4.acTOTb1 

npH pafiore OT anyrpeanero reneparopa ± ( F · I 0·7 

+ 



Bo Bpei\rn onpezieneaas MeTponornYeCKHX xapaKTep11cT11K Te meparypa B n0Mewe111111 11e 

)lOm1<1-1a 111MeH51TbC5l 6onee LieM 1-1a l rpaziyc Llenscus oT1-1oc11TeJihHO revrteparypsi npn xoropoti 6buia 

npoeezieua 1<an116poBKa ananmaropa. 

7DPOBE



LfaCTOTOMepa. l13MepeHHOe 3Ha'-!eH11e '-!aCTOTbl aanecrn B npoTOKOJI. 

Floeropirn, H3MepeHHe LJaCTOTbl asrxoznroro carnana Ha '-laCTOTaX: 50 Ml u. 134.1 Mf'u, 548 

Mru, 3 rru. 4.5 rrn. 8.5 rru. 9 rru. 14 rru, 26.5 rr« (B 3aBHCHMOCTH OT MO)leJll1 aHaJ1H3aTOpa). 

PaCC'-IHTaTb 3H3'-leHH51 OTHOCHTeJlbHblX norpeLIIHOCTeH ycTaHOBKH '-!aCTOTbJ cnruana 110 

cj)OpMyne: 81'= (f - fo)/f, . 

rzie fo - sua-reuae LJaCTOTbl cnruana. H3MepeHHOe '-I3CTOTOMepoM. Tu: 

fr - suavemte t.JaCTOTbI cnruana. ycrn110BJ1eHHoe Ha aHaJ1113aTope, Fu. 

noBTOpHTb nepe-uicneuuue nsuue onepauan )lJ151 Ka)K)l0f0 H3MepHTeJlb!IOro nopra. 

3HaLJeHH51 8L Ha Ka)K,ll,011 H3 npI1Be)leHHbIX '-!aCTOT. 3aHeCTH B npOTOKOJI. 

Pe'sym.rarsr nonepxn C'-IHTaTb )'.ll.OBJieTBOp11TeJ1bHblJ\1H, ecnn 3Ha'-!eHIUJ OTIIOCJITeJlbIIOi'i 

norpeWHOCTH ycTaHOBKH LJaCTOThl HaXO)l51TC5I B npenenax, YKa3aHHblX B npHI10)KeHHH A. 

7.5 Onpenenenne JHa'leHHH a6COJIJOTHOH norpeumocrn ycTaHOBKH MOIUHOCTH Ha asixone 

HJMepHTeJibHblX nop'roa. 

K 111Mep11TeJ1hHOMY nopry 1 ananasaropa no)lKJIIO'-IHTh BaTT rerp nornouiaenoa :,.1ow11ocT11 

runa Nl914A c npeofipaaoaarenesi MOWHOCTH N8485A (N8482A B 3aBMCHMocrn OT -rac roruoro 

:1Hana1011a). Y cTa110BHTh Ha ananuaarope pe)KH!\1 nenpepuanoti renepauna «CW» Ha LiaCTOTC Fi = 

300 KlU c ypOBHeM BblXO,ll,HOH MOWHOCTH O ,ll,b OTHOCHTeJlI,HO 1 MBT. BbmOJlHHTb H'3MepeHli51 i\lOIJ[- 

HOCTH P11i Ha H3Mep11TeJlhHOM nopre cornacno 3KCllJlyaTaUHOHHOH ,ll,OK)'MeHTaUHM Ila sarrxre rp. no- 

BTOpHTb H3MepeHM5I Mow1-1ocrn P11i aa -racrorax Fi: 300 «Fu; 1 Ml u; 10 Mf'u: 46.845 Ml u: 50 Mf u: 

68 Mru: 90 Mru: 125 Mru: 325 Mru: 625 Mfu: 875 Mru: 1,05 rru, 1.55 rru. 2.05 rru. 2.55 !Tu: 
3 rr». 3,025 rruJ.525 rru; 4.025 rru. 4.5 rru. 4,525 rru, 5.025 rru, 5.525 rru, 6.025 rru. 6.5 

rru, 6.525 rru, 7.025 rru. 7.525 rru, 8.025 rru, 8.5 rru, 9 rru. 14 rru, 24 rr« (B 1am1cii!\1ocT11 

OT MO,ll,eJlH auamnaropa). 

PacCLfl1T3Tb 3H3LfeHHe a6COJ1IOTHOH norpeuurocrn ycTaHOBKH Bh!XO,ll,HOH MOWHOCTH na 1-01\I 

II3Mep1neJ1bHOM nopre aaanusaropa rro diopxryne: 

\Pi = Py - PHi . 

Py - ycrnHOBJJeHHbIH yposeus Bhrxon1-1011 MOWHOCTH ananuaaropa. 

Ilonyueuaue 3HaLfeHH51 -Pi 33HeCTH B npOTOKOJl. 

noBTOpHTb H3MepeHH51 nJl51 [{a)l{noro H3MepHTeJlhHOro nopra attaJ1H33TOpa. 

Pe3)'JlbT3Tbl nosepxa CLJHTaTb )':IOBJleTBOpHTeJlbHbIMH. eCJIH 3HaLfeHH51 a6COJllOTIIOH uorpeui- 

llOCTH ycTaHOBKH MOWHOCTH Ha H3MepHTeJlbHhlX noprax 8'L'<On51TC51 B npezienax. )'K333Hl-lblX B 11p11- 

JlO)KeHHH A. 

7.6 Onpenenenne CJiy'laHHOH COCTaBJIHJOIUeH norpeumocru H3MCpCHHH "OJ(j>(j>HL(IICHTOB 

nepenaxn H OTpaiKCHHH 

Dpm13secT11 no111-1y10 2-x noproayto Kan116poBKY anannsaropa B pafio-rei! no.noce LJaCTOT ana- 

nn saropa. npn yposue Bb1xonH011 MOWHOCTH H3MepHTeJihHOro nopra O )lD OTHOCHTeJlhHO I 1\1 BT 11 no- 

noce nY 3 «Tu. )],Jl51 Kan116pOBKl1 3HaJIH33TOpa HCITOJlb30BaTb aafiop Mep K03CjlCp11u11eHTOB nepc.aauu H 

0Tpa)Ke111-151 850520. 

l lposecrn H3MepeHH51 CJl)'Lf3HHOH COCTaBJl51I-OWeH norpeumocru !13Mepe1-11111 KO)Cj)cjrn1



-coeznnurn, nopru 1 11 2 anamnaropa npn noMOW,H rn6Koro cpa3ocrn6HJ1bHoro xaoens. I la 

aaanmarope ycTaHOBHTb pe)KHM H3MepeHHH MOL(y.151 H cpa3bl K03cpcpmi:11eHTa nepezta-nt (S2 l ) B IIOJIO- 

ce L!aCTOT OT 300 xTu LIO 2 Mf'u (ypoaens BbIXOLIHOH MOW,HOCTH O LID OTHOCHTeJlbllO I MBl. 110



1 

PHCYHOK l. 

I - reueparop curnanos £82570: 

2 - zternrrens MOW.HOCTH 11636 A; 

3 - arreuroarop KOaKCHaJlbHblH crynensan.ni 84948; 

-+ - aTTeH!OaTOp KOaKCHaJlbHblH crynea-rarstq 84968; 

5 - uarpysxa COL1aCOBaHHa51 (50 OM); 

6 - aar-rsrerp Nl 914A c npeofipaaoaarensvu 8485A 11 N8482A. 

Y CTaHOBHTb '-IaCTOTY asrxoznroro cnruana reueparopa £825 70 1,2 I'Fu, )'CTaHOBl1Tb I\IOW.- 

IIOCTb auxozmoro cnrnana reneparopa 10 .llb (ncx. 1 MBT). 

y CTaJrnBIIHBaTb ocnafineane aTTeHIOaTopOB c urarosr 1 .llb B .n11ana.30He no 10 .llb 11 c urarov 

IO D.6 B 1111ana10He ,JO 80 .llb (113MepHb BaTTMeTpOM c COOTBeTCTBYI-OWJ1M npeofipasosarcncxt I\IOW.- 

l!OCTH .uo ypoBH51 MHHyc 60 nE/MBT). 

PaCC'-111TaTb nonpaeo-msre KO)cj)CpHUHeHTbl ,]Jl51 scex ycTaHOBJieHHblX 3Ha'-1e111111 oc.:;1a6:ic111151 

110 diopvyrre: 

K, = 



.., "" . .. 

8 KaLJeCTBe COCTaBJUI.IOW.ett norpeumocrn 1131\!epeHHH MOW.HOCTH B LlHHal\1114eCKO'.\I .::uia11a- 

J011e 6. BhI6paTb :vtaKCHMaJJbttoe 3ttaL1em1e 113 t...,. 

vf3Mepemrn nposecrn n 5J scex H31vtep1neJ1bHbIX nopros ananasaropos. 

Pesynsraru nosepxn C4J1TaTb yncsneraoparensnsoor, eCJJH 3Ha4eHH51 COCTaBJUlfOW.eJ1 a6co- 

moTHOH norpeunrocrn H3MepeHJi!H B )],HHaMuqeCKOM Lll-faIIa30He HaXOJJ,51.TCH B LlOIIYCKaeMb!X npenenax. 

yxasanuux B npHilO)KeHHH A. LlJl5J Ka)K)],OfO H3Mep11TeJJbHOfO nopra aaanmaropa. 

8. O<I>OPMJIEHJilE PE3Y Jib TA TOB TIOBEPKM 

8. I .Pesym.raru noaepxn o<popMHTb npoTOKOJlOM. 

8.2. Ilpn nOJIO)KJ1TeJlbHhlX peaynsrarax noaepxa odiop-nrn, «Cs11neTeJ1bCTBe O IIOBCpKe». B 

COOTBeTCTBHH C npHJIO)l(ettHeM 1 K «Flopsnxy npoaeneuas no aepxn cpe..'J.CTB 113:--1cpe1I11i1. 

rpefio aan nti K 3HaKy rro sepxn H COJJ,ep)KaHHIO CBH[leTeJlbCTBa O no sepxe. YTBep)I{[leHHOl\1)' 

npHKa30M Ma aacrepcrea npOMb!WJleHHOCTH 11 TOprOBJlH P<l> OT 2 HIOJJH 2015 r. N 1815». 

8.3. ITp11 OTJ)HUaTeJlbHhlX peaynsrarax IIOBepKH ocpopMI151eTC5I Haseureaue O HenpHfOJlHOCTH I( 

npaxieaemuo Ha ananusarop c yxasamre 1 IIJ)H'-lHH. cornacno IIJ)HJJO)l(eHHIO 2 K «Flopnzncy npoue- 

::teHH.s! no nepxn cpeJJ,CTB H3MepeHHH. Tpe6oBaHHH K 3HaKy rioaepxa 11 COLlep)KaHHIO CBIIJ{e- 

TeJlbCTBa O no sepxe. YTBep)l(JJ,eHHOMY npHKa30M MHHHCTepCTBa npou suuneu IIOCTM II r opro a- 

:rn P<l> OT 2 HIOJl.si 2015 r. 1815». 

3al\tecnneJJb HaYaJlhHHKa Hv!0-6 

ervn «BHJl[v!<l>TPv!» 
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- . .. .. 

llp11J10,Ke1111e A 

MeTpOJIOrlt'ieCKHe H 'rexnn-recrcue xapaKTCpHCTHKII 

MeTpOJJOrH'-leCKHe 11 TeXHHYeCKHe xapal<TCpHCTHKH ananaaaropos npnseneuu B Ta6JJHllC l _ 

Ta6J111ua 1. 

I Ia11MeH0Ba1-me xapaKTep11cTHKH 3tta4eHHe xapaKTepHCTHKH 

M9370A I M9371A I M9372A 1 M9373A J M9374A I M9375A 

I--ImKH515! rpaunua .u11ana3otta qa- 

CTOT. KfU 300 

Bepxuss rpaimua ziaanaaoaa Ya- 

I I I I I crcr, rru 4 6.5 9 14 20 26.5 

Paspeureuue no -racrore, Tu 

or 300 xf'u no 2.5 rru 1 

cssuue 2.5 no 5 rru 2 
') 

I 

CBbIWe 5 no IO rr» _) 

CBbJWe ] 0 no 20 ff u 6 

cnsuue 20 rru 12 

Ilpenenu nonycxaevoti OTHOCH- 
I 

rern.noii norpeumocrn ycTaHOB- ± 1-10·6 

KH LJaCTOTbl BbIXO.UHOro CHfHaJJa 

Bxo.uttoeconpoTHBJ1ett11e,OM 50 (75 c .UOTIOJJHHTeJlbHbIM aztarrrepost) 

,.U11ttaMH1-IeCKHe xapaKTepHCTHKH 

)lHana30Hbl YaCTOT Yposens uryva npa nonoce nponyc- ,.UH HaM HYeCKH H ,'lHar,a30l 1. 

KaHH51 npoMe)KYT04HOH 4aCTOTbI ,'lb 

10 Tu . .[lb OTHOCHTeJlbHO MBT (.UoM) I 

OT 10 Mru zio Mettee 250 Mru MHHYC 98 98 I 

OT 250 Mru no I rr» MHHYC 108 115 j - 
CBbIWe l ff u no 4 ff U l\lHHYC 108 115 

cnuure 4 Fl u no 6.5 I'Fu l\lHHYC 108 115 

casuue 6.5 rr» no 9 rru l\lHHYC 108 11-t 

casuue 9 ff u .UO 14 ff U MHHYC 108 114 

CBbIWe 14 ff u no 18 I'I'u MHHYC 108 112 

cauure 18 rr« no 20 rru MHHYC 108 110 I 

cnuuie 20 rru no 24 rru MMHYC 98 95 I 

IO 



Ilapauerpsr auannaaropa npn KaJIH6posKe c noxroursro aafiopa Mep K03cpqrnu,HeHTOB nepena-ui 11 o rpa- I 
)KeHJUI 850520 

- 

_a11ana30H -tacror Han pas Cornacosanae XapaKTepHCTHKH Xapaxrepacrnkn 

JleH- HCT0'-1- uarpya nepezia-m orpaxce I I vi 51 

HOCTb. HHKa. KJil, Ll.D aMilJlJil· qrn1a, aMIIJIH- I c]1a1a. 
nE 11E ryzta. 0 

Tyna. ;tl3 ... 0 
. .. 

n.6 

OT 300 «Tu no MeHee 2 Mf'u 42 37 42 ± 0.068 ± 0.450 ± 0.003 ± 0.020 

or 2 Mru no I r ru 42 37 42 ± 0.019 ± OJ23 ± 0.003 ± 0.020 

CBb!We I rru no 2 rru 42 37 42 ± 0.021 ± 0.136 ± 0.003 ± 0.020 

CBb!We 2 Fl u no 4 Ff'u 38 31 38 ± 0.055 ± 0,361 ± 0.00..J. ± 0.027 
- 

cnuuie 4 ff u no 6,5 ff u 38 31 38 ± 0,089 ± 0,584 ± 0.00..J. ± 0.027 

cssuuc 6.5 rru no 9 rru 36 28 36 ± 0, 155 ± 1.023 ± 0,008 ± 0.052 

CBbIWe 9 I'Fu no 14 FTu 36 28 36 ± 0.195 ± 1.286 ± 0.008 ± 0.052 

casuue 14 Ff'u ao 20 FTu 36 28 36 ± 0,233 ± 1.536 ± 0.008 ± 0.052 

cauuie 20 rr« no 24 rru 36 25 30 ±0.442 ±2.915 ± 0.011 ± 0.072 

Ilpenenu nonycxaerasrx 3HaLJeHHH cocrnBJ151IOWei1 aficomornoii norpeumocru H3Mepem1tt B .:::tirnaMHtJe- 

CKOl\1 zuranaxoue I 

Magnitude Phase 

IC 
',19375A Fu I ·,.,c Port Ca! Jsng 850520 M9375A FL'! • «o Port Ca! J



CBbIWe ] ..j. ff u no 18 ff u 9 I 9 7 

casnuc 18 rru .ao 20 rru 4 I 6 6 

cauuic 20 rru no 24 rru '"I 

I 5 ..j. .) 

Xapaxrepnc rHKH auxonuoro cnruana 

D:Har1a10Hbl YaCTOT Ll)rnna30H BbIXOnHOH MOl1JHOCTH. JlbM 

oT IO zio MeHee 250 Ml u OT O no M1rnyc 40 

oT 250 Mf u no 6.5 rru OT 7 no Ml1HYC 40 

CBhIWe 6.5 no 9 ff u OT 6 no Ml1HYC 40 

CBbIWe 9 no 14 FTu OT 6 no MHHYC 40 

CBbIWe 14 no 18 TTu OT 4 no MHHYC 40 

CBbIWe 18 LIO 20 rru OT 2 LIO MHHYC 40 

CBbIWe 20 .ro 24 FFu OT MI1HYC 3 no Mttttyc 40 

Jlpezienu nonycxaessoii aficornoruoii norpeunrocru ycrnHOBKH ypoBH51 BbIXOLIHOro c1,1r11,1.1a . .'J.5M I 
}l1rnna10111,1 -iacror npn yposue MOW.HOCTH OT MHHYC npn yposue l\lOW,HOC'I II I 

40 ,10 MHHYC 30 n5l\l OT Ml1HYC 30 .ao l\laKOl\lcUbHOro 

3HaYeHH51 znranaaoua 

OT l OLIO MeHee 250 Ml u ± 4,5 ± 2.5 

or 250 Mru no 1 rru ±1,5 ± 1.5 

CBbIWe J ff u no 6.5 ff U ± 1.5 ± 1.5 

CBbJWe 6.5 ff Uno 20 ff u ± 1.5 ± 1.5 

CBbIWe 20 no 24 ff u ± 3.0 ± 3.0 

XapaKTepHCTl1Kl1 113Mep11TeJ1bHOro nopra 

3HaL1ett11e wyMa rpacsi 
- 

}l11ana10Hbl YaCTOT }lettCTB)'I-OW,ee ana-renne npu yposne M0l1JHOCTH l\lHH)'C 5 ;lb:\[ II no- 

noce nponycxauns npoMe)I<)'TOL\HOH YaCTOTbl I Kl 'n 

aMnJ111Ty.11a. LI5 ¢a1a •. ,, 
0 

OT 10 Mf u no 4 I'Fu 0.003 0.030 

cnuuie ..J. no 6.5 FTu 0.003 0.030 

CBbIWe 6.5 no 9 ff u 0.003 0.030 

casnue 9 no 14 FTu 0.003 0.030 

CBbIWe 14 no 18 TFu 0.003 0.030 

cuuure 18 no 20 Ff'u 0.003 0.030 

casnue 20 no 24 rru 0,006 0.060 

D:Hana30Hbl YaCTOT }lettCTB)'I-OWee 3Ha4eHHe al\mJ111Tyn1,1 npn yponne MOW,HOCTH 6 LlDl\1 B 3aBH- 

CHMOCTH OT WHPHHbl nonocu nponycxanns npoveacyrouuof YaCTOTbl. :15 
- 

10 KfU 100 KfU. 600 "·T,l 

OT 250 Mru no 10 rr« 0.0020 0.0055 0.0120 

CBbIWe 10 )lO ) 4 ff u 0.0030 0.0075 0.0160 

)11ia11a10Hbl YaCTOT )lettCTB)'I-011Jee 3HaYeH11e Q)a3bl npn yponne MOW.HOCTH 6 )lbM B 33BIIClrvlOCTH 

OT unrpnas: nonocu nporrycxanas npoMe)KyTOYHOH LJaCTOTbl. ... 
0 I 

10 KfU 100 KfU 6001d·u 

or 250 Mru no 8.5 rru 0.010 0,025 0.060 

cauure 8.5 no 14 FTu 0.020 0,055 0.120 

flpezienu nonycxaesn,ix 3HaYeHHH aficornoruoii norpeunrocrn 113Mepett1111 aMn1111Tyn1,1 H cj)a'3bl curuana 

B .'1,MHaMHYeCKOM ;J,Hana30He npn YaCTOTe 4 ff u 

12 
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Magnitude 

10 

• -10 dBm at 20 GHz 

• 20 cS,n a: 2C G-i..: 
• -30 cB'l' a: 2C GHz 

• -40 oB:r at 20 GHz 

o 01 

M9375A 
Phase 

• -10 dSr, a: 20 Gl-z 

• ·20 dSm at 2C GHz 
.o. -30 d6-n al 20 Gl-z 

• ·40 dS,11 .:it 20 Gr,z 

0 1 

'O O -1C -20 -3C -40 -50 -60 'Q -80 .3,:, X 11J ·"2C ·o O .·o ·20 ·30 .4J -5C -6C -70 ·80 .90 -1CC -110 -120 

Testport Power (dBm) Testport Power (dBm) 

Ilpenenu ztonyckaewux 3HaYeHHH aricomornoii norpeuntocrn H3MepettHH aMnJlHT)'LlbI H c!rn%1 curuana 

B ..'lHHaMHLtecKoi\1 ;:urnnmoHe npn -racrore 26.5 TTu 

Magnitude Phase 

• -10 dBm at 6 5 Gl-z 

+ -20 dSr· .a• 26 5 GHz 

• -30 dBm a: 26 5 G"iz 
• -40 dBr, at 26 5 GHz 

• -·o dBm al 26 5 GHz 

• -20 dB•" at 26 5 G-.z 

• -30 dBm at 26.5 G-z 

• -40 dBm al 26 5 G'-'z 

0 01 

io O ·lC ·20 ·30 --lo -50 -€0 ·7C ·80 ·90 ·100 -110 ·'20 
C 1 

·c 0 .·o -20 -30 -.lO -5C -60 -70 -8) -90 -10C • 10 -1:J 


