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1 Beenenue.

1.1 JlanHast METOZMKA PACHIPOCTPAHSAETCS HA KOMIUIEKC AHTEHHBIH M3MEPUTENILHBIN IIUPO-
xonosiocHed TMCA-12]1 (manee — KOMIUIEKC) M YCTAHABJIMBAET IOPSIOK IIPOBENEHHUS UX IEPBUY-
HOM U MePUOIUIECKON MMOBEPKH.

1.2 MexxnoBepOoYHbIA HHTEPBAJ HA KOMIJIEKC — OJIUH IO

2 Onepanuu NOBEPKH.

2.1 TloBepky KOMIIJIEKCA JOMYCKAETCSA IPOBOJWUTH TOJBKO IIPH IOMOINM ITOBEPEHHBIX
CPEACTB U3MEPEHUM.

2.2 TIpu moBepKe BBIMOJHSIIOT ONepaLiy, NpeAcTaBIeHHbIe B Tabmuue 1.

Tabmiual.
HammenoBanue onepanun Howmep [IpoBenenue
IIYHKTa omepanyu Ipu
Meromu- | mepBuy- | mepuomy-
KU1 HOH YECKOH
TIOBEPKE MIOBEPKE
1 | BHemHui ocMOTp 3.1 aa 1a
2 | Onpobosanue 8.2 Ia na
3 | OnpenencHue METPOJIOTHYECKUX XapaKTepH- na na
CTHK:
3.1 | OnpeneneHue MOrPEITHOCTH  ONPENEIIEHHUS 8.3 na na
YaCTOTBI
3.2 | Onpenenenre  ITUHAMHYECKOTO  JMANa30HA 8.4 za HET
CcTPOOOCKOMUYECKOTO IPpeodpa3oBaTeIIs
3.2 | OnpeneneHue 3HEPreTHUECKOrO INOTEHLHANA 8.4 Ja HET
KOMIUIEKCa B paboyem nuanasoHe 4acToT
3.3 | Onpenenenue TIIOBEPUTEJIbHBIX IPaHMI 8.5 na na

(p=0,95) cny4aliHOM COCTaBJIAIOLIEH MOrpeL-
HOCTH W3MEPEHUH aMIIUTYJHOTO CIIEKTpa
CUTHaJIa

3.4 | OnpeneneHve TOTPEIIHOCTH H3MEPEHUH OT- 8.6 na Ia
HOIUEHUNW YPOBHEM CHEKTPAJIbHBIX COCTaB-
JISFOLMX CUTHAJIOB

3.5 | Onpenenenue norpemHocTd usMepenuin KY 8.7 Ia na
METOIOM 3TAJOHHOH aHTEHHBI '

3.6 | Onpenenenue MOTPEIIHOCTH U3MEPEHUH YPOB- 8.8 na Ia
HEH JuarpaMm HalpaBJIeHHOCTH

3.7 | OnpeneneHre MOTPELTHOCTH U3MEPEHUH YpOB- 8.9 na na

Hel NOJIAPU3ANMOHHbBIX JHUATrpaMM

3 CpexncTsa OBEPKH.
3.1 Ilpu npoBeaeHUY NOBEPKH UCIIOJIB3YIOT CPEACTBA U3MEPEHUH U BCIIOMOTaTeIbHOE 000-
PYZOBaHME, IPENCTABIEHHOE B TabuLe 2.
Tabmuna 2.

Howmep HaumeHnoBaHue 5TalOHHOIO CPEeICTBA H3MEPEHUHN UK BCIIOMOTaTEIbHOIO CPECTBA
IYHKTa JO- | IOBEPKH; HOMEDP NOKYMEHTA, PETJIAMEHTHPYIOIIEro TexHU4Yeckue TpeOoBaHUS K
KyMEHTa II0 | CPE/ICTBY; paspsAxl MO roCyAapCTBEHHOMN IOBEPOUHON cxeMme U (M) METPOJIOruye-

MOBEPKE CKHE ¥ OCHOBHBIE TEXHHYECKUE XaPaAKTEPUCTHKU
8.3 . | I'enepatop curnanos CBY SMR40 (muanason wactor ot 10 MI'u mo 40 I'Tw, BbI-
xomHasi MoIHOCTE 10 0,1 BT, HecTaOMIbHOCTD YaCTOTHI 10“8)
8.6 Henutens HanpspkeHus J{H-1 u3 cocTtaBa reHepaTopa UCIIBITATENbHBIX HMITYIbCOB

H1-15 (nuanazon yactoT oT 0 mo 7 I'T1y, mOrpeIHoCcTs YyCTaHOBKY OcJIablieHus He
ooxnee 0,3 nb)




Howmep HaumeHoBaHHE 3TAJIOHHOTO CPENCTBA H3MEPEHMH MM BCIIOMOTaTEIbHOIO CPEACTBA
MIYHKTa JIO- | TIOBEPKH; HOMEp HOKYMEHTa, DPErIAMEHTUPYIOIIEro TEeXHHUYECKHe TpebOoBaHMs K
KYMEHTA TI0 | CPEACTBY; Paspsii M0 roCyIapCTBEHHON NMOBEPOYHON CXeMe M (WJIM) METPOJIOTHYE-

TIOBEPKE CKHE ¥ OCHOBHBIE TEXHUUECKHE XaPAKTEPUCTHKU
8.6 ATTEHI0aTOp BOJHOBOAHbIN MOJsipu3anoHHbli J[3-32A (nmuanason 4acToT oT 6,85

10 9,93 I'T'w, ocnabnenue or 0 o 70 nb, KCBH He Gonee 1,2)
8.6 ATTEHIATOP BOJHOBOIHBIN mossipusatmonselil [13-33A (nuanaszon gactoT ot 8,24

no 12,05 I'Tu, ocnabnenue ot 0 no 70 nb, KCBH ne 6osee 1,2)

3.2 JlomyckaeTcst NCIOJIb30BAHUE APYTHUX CPEACTB U3MEPEHUH ¥ BCIIOMOTaTeIbHOTO 000pyH0-
BaHUsI, UMEIOIINX METPOJIOTMUECKUE U TEXHUYECKHUE XapaKTEPUCTUKH HE XYK€ XapaKTEPUCTHK NPH-
GopoB, MpUBENEHHBIX B TAOMHUILIE 2.

4 TpeboBaHust Kk KBAJIU(UKALIUK [TOBEPUTENEH.

K npoBeneHMIO MOBEPKHM KOMILIEKCA OOIYCKAETCS WHIKEHEPHO-TEXHUYECKUH MEepCOHal CO
CPEOHETEXHUYECKUM WJIM BBICIIMM PaJMOTEXHUYECKUM OOpasoBaHHEM, MMEIOIIUM OIBIT paboTsl €
CBUY ycraHOBKaMH, O3HAKOMJICHHBIN C TEXHHYECKUM OIHCAHUEM, PYKOBOACTBOM I10 3KCILTyaTalluy U
IOKYMEHTaLKeH 110 IOBEPKe ¥ UMEIOINUE TIPABO Ha ITOBEPKY.

5 Tpebosanus Oe3omnacHOCTH

5.1 K pabore nmo moBepke AOMYCKArOTCs JIMLA, u3yuuBline TpeOoBaHHs O€30macHOCTH IO
I'OCT 22261, I'OCT 12.2.091, TOCT 26104, uHCTpYKLHIO 1O IIPaBUIaM U MepaM Oe30IacHOCTH U
IIPOLIeNIINE HHCTPYKTaX Ha pabouem mecrTe.

5.2 3anmpermaercs MpoBeeHHE U3MEPEHUH IIPU OTCYTCTBUM WJIM HEUCIIPABHOCTH 3a3€MJICHHS
anmapaTypbl, BXOAALIEH B COCTAB KOMILJIEKCA.

5.3 Ilpu mpoBeneHUH M3MEPEeHUH HeOOXOIMMO PYKOBOJCTBOBATHCS 'BpeMEHHBIMU CAHUTAP-
HBIMH TIPaBUJIAMU IIpu paboTe ¢ reHepaTopaMu CaHTUMETPOBBIX BOJIH" Ne 273-58, "[IpaBunaMu sKkc-
riyatanuy U 0e30macHOCTH  OOCITy)KMBAHUS HJIEKTPOYCTAHOBOK IPOMBIMIJIEHHBIX NMPEANPUATHH" U
"MHCTpyKUMEH MO 3alMUTe JIMYHOTO COCTaBa OT BO3MEHCTBHUSA 3JIEKTPOMATHUTHBIX ITOJIEH, CO3/1aBae-
MBIX PaJMOTEXHUYEeCKUMH cpencTeamu’ Ne 4/88.

6 YcnoBus IpoBeeHNs TOBEPKH.

6.1 IToBepky IPOBOAUTE MPU HOPMAJIBHBIX YCJIOBHSIX (COCTABIISIONAs TOTPEIIHOCTH U3MeEpe-
HUM 000N U3 XapaKTePUCTUK OT AEHCTBYSI COBOKYITHOCTH BJIMSAIOMIMX BEJIMYMH He IpeBbimaet 35 %
IIOTTYyCKaeMOM OCHOBHOM MOTPEIIHOCTH).

6.2 Hcronp3yeMble CPEeCTBA TIOBEPKU JOJDKHBI 0becreynBaTh pabOTOCIIOCOOHOCTD U U3Me-
PEHME XapaKTEPUCTHK KOMIUIEKCA C 3aJaHHBIMU XapaKTEPUCTUKAMHE ITOrPELIHOCTEN IPU CIETYIOMNX
KJIMMAaTUYECKUX YCIOBUAX:

TeMIepaTypa okpyxaromeii cpensr 2015 °C;

OTHOCHUTEJIbHASI BIAYKHOCTb BO3Ayxa OT 45 o 65 %;

atmochepnoe nasienue ot 630 o 800 mm prt. cT.;

6.3 DneKTponuTaHUe CPEACTB MOBEPKM JOJDKHO OCYIIECTBISATHCS OT IPOMBILIUIEHHON CETH
(220 =11) B gacroToii (50 +1) I'.

7 IloaroToska K IOBEPKE.

7.1 IlpoBepuTh HATM4YUE CPELCTB MOBEPKH IO I1. 3, YKOMITJIEKTOBAHHOCTD UX JOKYMEHTALIUEH
U HeOOXOMMBIMHU 3JIEMEHTAMH COEUHEHUIL.

7.2 Vicrionb3yeMble CPEeNCTBa NMOBEPKU PAa3MECTHTh, 3a3€MINTh U COSTUHHUTH B COOTBETCTBUU
¢ TpeOOBaHUAMU TEXHUYECKOH NOKYMEHTALIUH.

7.3 IloArOTOBKY, COEMHEHKE, BKIIOUEHUE U MIPOIrPEB CPEACTB MOBEPKH, PETUCTPALMIO MOKa-
3aHUM U Apyrue paboThl MO MOBEPKE MIPOU3BECTU B COOTBETCTBHHU C JOKYMEHTAL[MEH Ha yKa3aHHbIE
CpencTBa.




8 IIpoBeneHue MOBEPKHU.

8.1 BHemHui1 0CMOTP.

[Tpu BHEIIHEM OCMOTPE JAOJDKHO OBITH YCTAHOBJIEHO COOTBETCTBUE KOMILIEKCA CIIEMYHOLIUM
TpeboBaHUAM:

KOMILJIEKTHOCTB,

OTCYTCTBHE BUIMMBIX MEXaHWYECKUX IIOBPEKJEHHH aHTEHHbI, BIMSIOIMX HA €€ HOPMAaJib-
Hyr0 paboty,

YUCTOTA Pa3bEMOB U KJIEMM,

COCTOSIHUE JIAKOKPACOUHBIX MIOKPBITHI M UETKOCTh MaPKUPOBOK,

OTCYTCTBHE OTCOEMMHUBIINXCS MIIH CJI1A00 3aKPEIJIEHHBIX 3JIEMEHTOB KOMILIEKCA.

8.2 Ompobosanue.

[IpoBepHTH UCIIPABHOCTH U PabOTOCIIOCOOHOCTE BCEX COCTABHBIX YACTEH KOMILIEKCA.

[IpoBepUTH UCIPABHOCTL COSIUHUTENBHBIX 3JIEMEHTOB, Kabenel, BO3MOKHOCTb U Y100CTBO
CMEHbI aHTEHH.

IIpogepsitoT pabotocrnocobnocts CH, HCIIONB3yEMBIX IIPU MTOBEPKE.

8.3 Ompenenenue NOrpeHOCTH ONPEAEIEHNs] YaCTOTHL.

8.3.1 IogrotoButh KOMILIEKC U reHepaTtop curHanoB SMR40 x pabote B cOOTBETCTBHH C
ux PO.

8.3.2 IlomaTe Ha BXOJ CHMHXPOHH3ALMM CTPOOOCKOMUYECKOrO MpeoOpazoBaTels OMOPHYIO
94aCTOTY C COOTBETCTBYIOLIEro BbIxoza renepatopa SMR40, noakmounts BeIX0 reHepatopa SMR40
K BXoay kaHaya 1 ctpobockonuyeckoro npeodpa3oBaTens COTIacHO CXeMe, NPUBEAEHHON Ha puc.1.

SMR40 CtpobOoCKOTIHYECKHIH TIpe-
oOpa3oBartenb
RF 50 (5> €) Kananl(2)
REF (O —&) Cumxp.
Puc.1.

BxJII04nTL BHEIIHUM 3ayCK CTPOOOCKOMMYECKOro mpeodpa3oBaTelis CO CIeNYIOIMUMHU IIa-
pameTpamu:

- YPOBEHB BHEUIHErO 3amycka Munyc 1,0 B;

- IeNUTENb BHEIIHEro 3amycka 128.

8.3.3 YcranoButh Ha reneparope curnajos SMR40 pexum reHepupoBaHUS HEMOIYJIHPO-
BAHHOTO 'aPMOHMHECKOro curHaia 9actoto f; =500 MI'1 ¢ ypoBHEM BeIxoaHOH Momuoctd 10

nbm. YCTaHOBUTH BPEMEHHYIO pa3BEpTKy CTpobockommuyeckoro mpeobpasosartens paBHoW N/ f,
N =30...50, 3anep:xky paBHo# O ¢, KOJIMYECTBO TOUEK HA 3KpaHe Kk, =256, KOIUYECTBO YCPEAHEHUIH

curnasia 32. 3amucaTh CUTHAJ Ha BXOJe CTPOOOCKOMUYECKOro npeodpazosaress B naMaTb DBM.

8.3.4 TloxgBepruyTh 3alMCAHHBIA CUIHAN PacIIMpeHHOMY ObIicTpomMy npeobpasosanuio Dy-
pbe (BIIP) ¢ komuuecTBOM Touek 2'C, JUIst yeTpaHeH st paspblBOB CHIHANA HA KPasx PasBEPTKH TpH-
MEHHUTb CIVIAXKMBAIOIYI0 OKOHHYK (YHKLHMA Ha OCHOBE OKHa XaHHAa. B NOJIy4e€HHOM 4aCTOTHOM
CIIEKTPE BBIICIUTD CIIEKTPATIBHYIO COCTABISIOIIYI0 MAKCUMAJIBHOTO YPOBHS, ONPEAEIUTE COOTBETCT-
BYIOINYIO €M 4acTOTy 110 popMmyie:

o Jor XKy

© Nk

rae k, - KOJIM4eCTBO OTCYETOB B pacmupeHHoM BIId;

X - HOMep OTCYETa B CIEKTPE, COOTBETCTBYIOUIEH rapMOHUKE C MAKCUMAJIbHBIM YPOBHEM.

8.3.5 PaccuuTaTh MOrpEeIHOCTD OIPENEICHUsI YaCTOThI CUrHAaa 1o Gopmyie:

Af:M-lOO%.

0




8.3.6 Ycranosuts f, = f, £0,0005, nosroputh oOnepanuu m.7.2.3-7.2.5.
8.3.7 ITosTopuTh oneparwy mi.7.2.3-7.2.6 1s 3anepkex paBHbIX 1 MKC U 5 MKC.
8.3.8 IMosTopuTs oneparww m.7.2.3-7.2.7 nna f, =3,10ul2ITw.

8.3.9 Pe3ynbTaThl OBEPKH CUUTAIOTCS IOJIOKUTENbHBIMHY, €CIIM M3MEPEHHAs! TIOTPEUTHOCTD
oTpesieNieH st YacTOThl curHana Af Haxoxures B npezenax + 0,05%.

8.4 Omnpenenenue NMHAMMUYECKOTO JMaria3oHa CTPOOOCKOMHYECKOro IpeodpasoBaTels u
SHEPreTHUYECKOT0 NMOTEHLMANA KOMILIEKCA.

8.4.1 IToaroroBuTh KOMIUIEKC K paboTe B cooTBeTcTBUH C PO.

8.4.2 TIoAKMIOYMTL TEHEPATOP MMITYJILCOB K BXOAY KaHaia 1 cTpoOOCKOMMYeckoro mpeod-
pasosatessi. [t ocnabneHust CUrHaja C BhIXOJ@ M€HEPaTOpa UMITYJIbCOB MCIIOJIB30BATh KOAKCHAb-
HbIE aTTEHIOATOPbI ¢ GUKCUPOBAHHBIM OCNAbIeHUEM A .., aMILIUTYNa UMITyJIbCa Ha BXOJE CTPOOO-
CKOITH4ecKoro npeobpasosarens A,,, nomwkHa OpiTe 0T 0,7 10 1 B.

8.4.3 YCTaHOBUTH BPEMEHHYIO DPa3BepPTKy Ip,.; CTPOOOCKONHHECKOro npeobpasoBareris
pasroi 10 HC, KoyYecTBO TO4YEK Ha skpane 1024, xonmdecTso ycpenHeHui curnana 256. @poHT
UMITYJIbCHOTO CHTHaJIda YCTAHOBUTH C 3aJEPIKKOH, COOTBETCTBYIOLIEH 1/5 mMpuHBI BPEMEHHOH pas-
BepTky. 3armcath curHan s(nl’) Ha BXone CTpoOOCKOIMYECKOro npeobpasosaTess B namars OBM.

8.4.4 Bxon xaHaja 1| Harpy3uTh Ha COTIJIACOBAHHYIO HArpy3Ky. 3alucaTh HIYMOBOHM CHUrHAJ
Ha BXOJe CTPOOOCKOIMHUECKOro rnpeodpasosarens B naMsaTb OBM i KOMM4eCTBa yCpeqHEHUH, PaB-
HOM 16, 64 1 256 (N, (nT) ,N,(nT) u N, (nT)).

8.4.5 KommneHcupoBaTh CMEINEHUE T10 HANPSIKEHUIO IyTeM BBIYMTAHMUS MAaTEMaTHYECKOTO
OKUJIAHWsI aMIUTATYABI myMa o nepBbiM 100 OoTcueTaM 3amUCAHHBIX CUTHAJIOB B COOTBETCTBUH C
bopmynoii:

99
a(nT)=a(nT) - Z s(nT) ,
— 100
rae a(nT) - curnansable Maccusel s(nT), N (nT),N,(nT) u N, (nT).

8.4.6 JTnHaMUUECKHI 1ana3oH CTPOOOCKOMUYIECKOTO MpeodpasoBaTesst Ul Pa3HOro KOJH-
4eCTBa YCPEOHEHUM CUTHAJIA PACCYUTATh 110 (popmyie:
1023 | N ( nT)|

DD=-20-1g| Y 1—2|_3,
,;01024

rae B kadectse N (nT') moouepenuo npuauMarotest N, (nT), N, (nT) u N,y (nT).

8.4.7 DHepreTuyecKuil MOTEHIMAJ KOMILJIEKCA AJI PA3HOrO KOJIMYECTBA YCPEJHEHUH CHUI-
HaJjla pacCYUTaTh 1o popmylie:

Fs(nT)}

EP(nf)=min| A,.. +20-1
(nf) : ATT g 7 {N32 (nT)

roe f=1/T,,,; =100 MI'L;
min|...] - cumBoN HAXOKTEHNA MAKCHMyMa DYHKIMH TIO APTYMEHTY 71 ;

Fe {} - cumBoOJI IpsiMoro BIT®.

8.4.8 Tlosroputs oneparmu mi.7.3.2-7.3.7 s xaHana 2 crpobOCKOIM4EcKoro mpeodpaso-
BaTEJIS.

Pe3ynbpTaThl MOBEPKU CUUTAIOTCS MOJIOKUTENBLHBIME, €CIU IS 3aJaHHOIO KOJIMYeCTBa yC-
peIHeHU CUrHajia IMHAMUYECKHH qUana3oH CTpoOOCKOINYECKOro MpeodpasoBaTeis COCTaBIIAET:

st 16 yepennenuii — e meHee 61 nb;

s 64 yepennenuil — He menee 67 nb;

i 256 ycpenHeHuit — He meHee 73 nb,

a PHEPreTHYeCKUH IMOTEHIMa)l KOMIIJIEKCA B IUaNa30He YacTOT NpU 32 yCpEeTHEHUsIX CUTHA-
JIa COCTAaBJISIET:

ot 0,5 o 3 I'T1 — He menee 74 1b;




ot 3 no 8 I'T11 — He meHee 84 nb;
ot 8 no 12 I'T11 — He menee 80 1b.

8.5 Onpenenenue noBeputesbHbix rpanuiel (p=0,95) ciy4aiiHON COCTAaBIAIOLIEN MOrpeLl-
HOCTH U3MEPEHHH YPOBHEH CIIEKTPa MOIIHOCTHU CUTHAJIA.

8.5.1 IToaroToBUTh KOMILIEKC K paboTe B cCOOTBETCTBHHU C PO.

8.5.2 TToAK/II0YUTL TEHEPATOP UMITYJIbCOB K BXOIY kaHaia 1 cTpoOOCKONHUecKoro mpeod-
pasosaresi. st ocabiieHusi CUrHaa ¢ BBIXOJA MEHEPaTOpa MMITYJIbCOB MCIOJIb30BATh KOAKCHAIIb-

HBIE ATTEHI0ATOPBI ¢ PUKCHPOBAHHBIM OCiabieHneM A, , aMIUIUTYIa HUMITyJbCca Ha BXOJe CTpo0o-

CKOITMYECKOTro mpeodpasosarerns A, ,, nomwkHa ObiTe 0T 0,8 1o 1 B.

8.5.3 YCTaHOBUTH BPEMEHHYIO Pa3BEepPTKy CTPOOOCKOIMMYECKOrO Mpeodpa3oBaTess PaBHOM
10 He, konm4ecTBO TOYeK Ha 3kpane 1024, konmudecTBo ycpenHenui curdana 32. @poHT UMITYJIbCHO-
IO CHUrHajia YCTAHOBUTH C 3aJePIKKOM, COOTBETCTBYIOIIEH 1/5 MIMPUHBI BpEMEHHOH pa3BepTKH. 3anu-
catb curnaisl s, (nT) Ha Bxoae cTpobockomuyeckoro npeodpasosartens B mamaTb 9BM noouepenHo

st [ =1...10 ¢ uHTEpBANIOM 5 MUHYT.
8.5.4 TlonseprHyTh 3amucaHHble curHanbl BII®, mis ycTpaHeHMs Pa3phIBOB CHUIHAJIA Ha
Kpasix PasBEPTKU NMPUMEHUTH CIUIAXKHBAIOIIYIO OKOHHYIO (DYHKIMsS HAa OCHOBE OKHa XaHHA C M-
TEJILHOCTBIO «EIUHUYHOIO» ydacTKa He MeHee 4/5 BpeMeHHO! pa3BepTKH.
8.5.5 Paccumrarh cpernHee KBaJpaTUYECKOE OTKIOHEHWE YPOBHEH CIEKTPaJbHBIX COCTaB-
JISIFOLUX M3MEPEHHBIX CIIEKTPOB MOIIHOCTH IO (hopMyIie:
10

> (s, (nf) = 5(nf))*

e(nf) =1+ = ‘
10
roe 5(nf)= Z—Siigf) -

s;(nf) - pesymerar BII® ot s,(nT) C 4aCTOTHBIMH OTCHETAMH 7f , COOTBETCTBYIOLIUMH

pabodemMy nuana3oHy 4acToT.
Hoseputenbhbie Tpanulp! (p=0,95) cayualiHON COCTABJIAIOIEH MOTPEIIHOCTH UW3MEPEHUH
YPOBHEM CIEKTPAIBHBIX COCTABILIFOLINX B ITOJIOCE YACTOT PACCYUTATH IO (hopMyJIe:

S(nf)+2.228-e(nf)
S(nf) '

ITocTpouTts Ha rpaduke 4aCTOTHYIO 3aBUCHUMOCTb E(nf), BBIAENUTH MOJIOCY 4acTOT, COOT-
BETCTBYIOLIYI0 MaKCHUMyMy CIIEKTPaJIbHOW XapakTepUCTHKXA S (nf), ONPEneNuTb NOBEPUTENBHbIE
rparuwel (p=0,95) ciay4daliHONM COCTABIAMOLIEH MOrPEHIHOCTA M3MEPEHHMH YPOBHEH CHEKTPAJIbHBIX
COCTaBJISIIOINMX Kak MakcumanbHoe 3Hadenue E(nf) B mpenenax BHIOPAaHHOTO y4acTKa CIIEKTPA.

8.5.6 TTosTOpUTH Omeparwu m.7.4.2-7.4.5 11 aMILIUTYL UMITyJIbCOB Ha BXOJ€ CTPOOOCKO-
nrueckoro npeodpasosarens A,,, 010,09 no 0,11 B 1 0,009 mo 0,011 B.

8.5.7 Iosroputs oneparmu nmn.7.4.2-7.4.6 s xaHana 2 cTpoOOCKOINYECKOro mpeodpaso-

E(nf)=20-log

BaTEJIs.

8.5.8 3a pmoseputenbHble rpanulsl (p=0,95) cinyyaliHON COCTaBIISIOIIEH MOTPEIIHOCTH W3-
MEpPEHUH ypOBHEH CIeKTpa MOIIHOCTU CUrHaJia JUis OJMHAKOBBIX aMILIMTYJ CUIHAJIOB Ha BXOJE MC-
MBITYEMBIX KaHAJOB CTPOOOCKOMMYECKOTO MpeoOpa3oBaTessi MPUHATh MAKCUMAlIbHOE 3HAYEHHE B
JMara3oHe YacToT.

8.5.9 Pe3ynbTaThl MOBEPKU CUUTAFOTCS IOJIOKUTENBHBIMU, €CIHA JOBEPUTEIbHBIE T'PAHUIIBI
(p=0,95) ciyuaiiHoi COCTABIAIOMEH NOrPEIIHOCTY U3MEPEHUIN YPOBHEH CIIEKTPa MOIHOCTH CUIHANIA
[IPH aMIUIATY/Ie CUTHAJIA Ha BXOJIE CTPOOOCKOIMMYECKOro Ipeodpa3oBaTeis COCTABIIIOT:

1,0 B — ue 6onee 0,1 aob;

0,1 B — ne 6ousee 0,2 nb;

0,01 B — ne 6onee 1,0 nb.




8.6 Omnpenenenue TOTPEIHOCTH U3MEPEHMI OTHOLIEHMM YPOBHEW CIIEKTPabHBIX
COCTaBJISIIOIIUX CUTHAJIOB

8.6.1 IToaroToBUTH KOMILIEKC K padoTe B COOTBETCTBUH € PO.

8.6.2 IToAx/II0UUThL TEHEPATOP MMITYJILCOB K KaHaly 1 cTpofockomnuyeckoro npeobpasosa-

Tens uepes AenuTens HanpsokeHus J{H-1 u3 cocrasa M1-15 mo cxemy cornacHo puc.2.

1 2 3 4

rae 1 — reHepaTop UMIYJIbCOB;
2 — KOAKCHaJIbHbIE aTTEHIATOPbI ¢ QUKCHPOBAHHBIM OCNAbIEHUEM;
3 — nenurenb Hanpsxenus TH-1;
4 — cTpobockornmyeckuii npeodpazoBaTeb.
Puc.2.

8.6.3 Ocnabnenue mepecTpanBaeMOro aTTEHI0ATOpa (HIEIUTeNs HANpPAXKEHUs]) YCTAHOBUTH
pasubiv 0 nb. [T ocnabneHusi CUrHANA C BBIXOJA M€HEPATOpa UMIYJIBLCOB MCIOJIb30BaTh KOAKCH-

aJIbHBIE aTTEHI0ATOPBI C PUKCHPOBAHHBIM OciabnenuemM A,.., aMILIATY/a UMILyJIbCA HA BXOZE CTPO-
bockomuueckoro npeodpasosarernst A,,,, mowkHa ObiTh 0T 0,6 10 0,8 B.
8.6.4 VYCTaHOBUTb BPEMEHHYIO pasBEPTKy 7Ip,.; CTPOOOCKOMMYECKOTo IpeodpasoBaTens

paBuo# 10 HC, KOoyMuecTBO Touek Ha skpaHe 1024, xonuuecTBO ycpenHenui curnana 1024. @ponr
UMIIyJIbCHOTO CHTHAaJd YCTAHOBUTH C 33JEPIKKOH, COOTBETCTBYIOIEH 1/5 mupuHBl BpeMEHHON pas-
BEPTKH.

8.6.5 BEINOJHUTL aBTOMATHYECKYIO KaTMOPOBKY KaHAJIOB CTpOOOCKOIHYECKoro mpeodpaso-
BaTeJs coriacHo PO.

8.6.6 3amucats curnains! §,(n1) Ha BXOAE CTPOOOCKONUYECKOTO Ipeobpa3oBaTes B NaMATh

OBM noodepenHo st ocnabnernii 4 mepecTpanBaeMOoro aTTEHIAToOpa (HEeMUTeNs HAPsKEeHUs) B
muanasone ot 0 1o 40 nb ¢ marom 5 nb.

8.6.7 TlonseprayTh 3amucannblie curHane! BII®, s yeTpaneHus pa3pblBOB CUTHANA HA Kpa-
SIX Pa3BEPTKU MPUMEHHUTh CTJIAKUBAIOIIYI0 OKOHHYIO (DYHKLIMsI HA OCHOBE OKHA XaHHA C JUIUTEIbHO-
CTBIO «EIMHUYHOTO» y4acTka OT (POHTA UMITyJIBCHOIO CHrHajia [0 ero crazna no yposnro 0,1. Ilo-
CTPOUTH HOPMUPOBAHHYIO AMILIUTYIHYIO XapPaKTEPUCTUKY CTPOOOCKOIMYECKOTO peobpa3oBaTes B
nuanasone gactot ot 0,5 no 7,0 I'T' ¢ marom no yactote paBubM 1/ 7, 4 .

8.6.8 Bzamen nenutens nanpspkenus: [IH-1 B cxeme, npuBeneHHON HA pHUC.2 YCTAHOBUTH aT-
TEHIOATOP BOJHOBOAHBIN MOJSIpU3aliuoHHBINA [[3-32A ¢ KOAKCHAJIbHO-BOJIHOBOJHBIMU NEPEXOAMHU.
BeoinosiHuTh onepaiuu 1t.7.5.3-7.5.7, HOPMHUPOBAHHYIO aMILIUTYIHYIO XapaKTEPUCTHKY CTPOOOCKO-
MAYECKOro mpeoOpasoBaTesis NOCTPOUTh B auanaszoHe yactot ot 7,0 1o 9,0 I'Tw.

8.6.9 B3amen penutenst HanpsbkeHus /IH-1 B cxeme, NpuBeNEHHON HA pUC.2 YCTAHOBUTD aT-
TEHI0ATOP BOJHOBOJHBIN MOJISIpU3alUOHHBIN J[3-33A ¢ KOAKCHaJIbHO-BOJHOBOAHBIMU IIE€PEXOJAMH.
BoinosHuTh onepauuy 1.7.5.3-7.5.7, HOpMUPOBAHHYIO aMILTUTYIHYIO XapaKTEPUCTHKY CTPOOOCKO-
MTUYECKOTO MpeoOpa3oBaTelis NOCTPOUTh B auarnaszone yactot ot 9,0 mo 12,0 T,

8.6.10 ITosTopuTh oneparwu mi.7.5.2-7.5.9 nist kanana 2 cTpoOOCKONHUYECKOro rpeodpaso-
BaTEJIs.

8.6.11 Pe3ynbTaTel OBEPKH CUUTAKOTCS MOJIOKUTEIbHBIMH, €CJIM MaKCUMajbHas HETMHEH-
HOCTB aMIUTUTYIHOW XapaKTepUCTUKU B paboyueM auana3oHe 4acTOT COCTABIIAET:

Ha ypoBHe munyc 3 1b — e 6onee 0,1;

Ha yposHe munyc 10 nb — He 6onee 0,2;

Ha yposHe muHyc 20 1b — He Goxnee 0,5;

Ha ypoBHe munyc 40 b — #e Gonee 1,5.

8.7 OnpeneneHue MOrpelIHOCTH U3MEPEHNH KO3(hPULHEHTa YCHICHUS METOIOM 3TAJIOHHON
AHTEHHBL.




8.7.1 Omnpenenenue HOTPELTHOCTHA U3MEPeHHH KO3(P(DHULMEHTa YCHIICHHs METOHOM
STAIOHHOW aHTEHHBI IPOBOAUTE [UIsA CJIEIYIOIIMX YCIOBU:

- YPOBHH CHUTHANOB Ha BXOZE CTpoOockomraeckoro npeodpasosatens He meHee 0,1 B;

- TEOMETPUYECKUE XAPAKTEPUCTUKH aHTEHHOTO IIOJIMIOHA W UMITYJIbCHBIC XapaKTePUCTUKU
AQHTEHH JOJUKHBI 00ECTIeunBaTh BPEMEHHYIO CEJIEKLMIO TEPEOTPAKEHHBIX CUT'HAJIOB,

- W3MEPEHUIO TIOZBEpraeTcss KO3Q(QUIUEHT yCUICHHUs aHTEHHB! B HANPABJIEHHH HA 00JydYa-
TEelb;

- YPOBEHD KPOCCIIOJSIPU3ALIMOHHON COCTaBIIArOMmEeH anTeHH He Oonee munyc 30 nb;

- KCBH anTenH He 6onee 1,3.

8.7.2 Ompenenenue MOTPEIIHOCTH M3MEpPEHUH KO3hOHULIMEHTa YCHJICHUS METOIOM 3TajloH-
HOWM anTeHHbI PoBOIUTh B cooTBeTCTBHH I'OCT 8.207-76 Ha OCHOBE YaCTHBIX COCTABISAIOLIUX CyM-
MapHOH MOTPeIHOCTH 10 hopmye:

AG=10-1g(1+1,1'\/912 +0; +62+0; +62+6; +6; +982),

rae 6, - rpaHuLbl YACTHON COCTABIIAIOLIEH CYMMAapHOH MOTPELTHOCTH, OOYCIOBICHHOH MO-

IPEIIHOCTHIO K03 (huULMeHTa yCUIeHHsT 3TaTOHHOM anTeHHbl AG., , mpuHuMaroTest paBHbIMHU 0,2;

@, - rpaHULbl YaCTHOH COCTABJIAIOMIEH CYyMMAapHOH IIOIPEHMIHOCTH, OOYCIOBIEHHON Helu-

HEMHOCTBIO aMILTUTYJHOH XapakTepUcTUku cTpobockommyeckoro mpeobpasosarens A [nb], ompe-
nessieMoit B 11.7.5 st yposHst munyc 10 nb, Beraucnsores mo gopmyse:

6, =10"" -1;

6, - rpaHMULIBl YACTHON COCTABIIIOMEH CYyMMapHOH MOrPENIHOCTH, OOYCIOBIEHHON BIUSHU-
€M LIYMOB CTPOOOCKOMMYECKOro peoOpa3oBaTes, BBIUUCIAEMbIE 10 HOpMYyIIE:

6, =10"" -1,

rae N - noseputenpHble rpaHuLbl (p=0,95) ciyyaliHON COCTaBJIAIOIIEH NOTPEIIHOCTH U3ME-
peHuil ypOBHEH CreKTpa MOLIHOCTH CHI'HAJIA MPH aMILIUTYJ€ CUTHAIAa Ha BXOAE CTPOOOCKOIIMYECKO-
ro npeobpasosareins 0,1 B;

6, - rpaHULBl YACTHOW COCTABILIIOIIEN CYMMAapHOH NOTPEITHOCTH, 0OYCIOBJIEHHON KOHEU-
HBIM PACCTOSIHUEM MEXIy aHTEHHaMH,

npurrMaroTes pasabvu 0,01 pu BeITONHEHNH yenosust R > 2-(D, +D,)* /A,

r7ie A — IJIMHA BOJIHEL, CM;

D, u D, - saubonpiue pasmMeps! paCKpbIBOB aHTEHH, CM,

pUHUMAaIOTCs pasHbiMy 0,03 Py BhINOMHEHUH ycnosust R>2-D*/ A,

D - nauGonpiuii U3 pa3MepoB PaCKPbIBOB aHTEHH, CM;

05 - TpaHMIBI YACTHON COCTABJIAIOIIEH CYyMMapHOH NOrPEUIHOCTH, 00YCIIOBJIEHHOH MoboyY-
HBIMH NEPEOTPAKEHUSIME OT 3JIEMEHTOB aHTEHHOTO MOJIMIOHa, NpuHUMaroTcs paBHeiMu 0,01

0, - rpaHHLBI YACTHON COCTABISIOMIEH CyMMapHOH MOrpemHOCTH, O0YCIOBIEHHON MOJISpHU-

3aJUOHHBIMHU IIOTEPAMHU, BBITUCIISIEMBIC 10 q)OpMy.IIeZ

6, = (1+10%"%) 1,

rae K - Haubonbmuil ypoOBEHB KPOCCIIOJSIPU3ALMOHHON COCTABIIIOIIEH IO HU3JTy4eHUS
Cpeau 5TAJIOHHOM U UCCIEeNyeMOH aHTeHH, Ab;

@, - rpaHMIBI YACTHOM COCTABJIAIOLIEH CyMMapHOW MOrpelIHOCTH, 0OYCIOBIEHHOH pacco-
rinacoBanueM CBY TpakToB 3TaJIOHHOH U HUCCIENYeMON aHTEHH, BBIUUCIIsIEMBIE 10 (hopmyIie:

6, = (1+0,5(KCBH —1)/(KCBH +1))* ~1,

rne KCBH - maxcumansabslii KCBH anTenH;

0; - TPaHMLEI YaCTHON COCTABJSIOLIEH CyMMAapHOH MOrPEIHOCTH, 00yCIOBIEHHOH HETOY-

HOM yCTaHOBKOH (pa30BBIX LIEHTPOB aHTEHH U APYTMMHU (akTopamy, IpuHUMaroTcs paBHbiMH 0,05.
8.7.3 Pe3ysbTaThl MOBEPKU CUUTAIOTCS ITOJIOKHUTENBHBIME, €CIIA 3HAYEHUS NIOTPEITHOCTH H3-
MepeHui Ko3pPUIMeHTa YCUJIEH!s] METOOM 3TAJIOHHOH aHTEHHbI HaxonsTcs B mpenenax + 0,9 nb.



8.8 Ornpenenenue MOrPEITHOCTA M3MEPEHUN YPOBHEH AUarpaMm HarpaBlIEHHOCTH.

8.8.1 OmnpeneneHue MOrpelIHOCTH W3MEPEHUH YPOBHEH AMarpaMM HaIrpaBJICHHOCTH IIPOBO-
IUTh AJIS CIENYIOUUX YCIOBHIM:

- aMIUTUTYAa CUIHAJA HA BXOJE CTPOOOCKOIIMYECKOro rnpeobpasoBaressd B MaKCUMyMe OHa-
rpaMMBl HCTILITYeMOH aHTeHHBl He Meree 0,7 B;

- T€OMETPUYECKHE XapPaKTEPUCTUKM AHTEHHOTO IOJMIOHA M HUMITYJIbCHbIE XapaKTEPUCTHUKU
AQHTEHH JOJDKHBI 00ECIIeUnBaTh BPEMEHHYIO CEJIEKIIUIO IePEOTPAKEHHbIX CUTHAJIOB;

- M3MEPEHUIO TIO/IBEPraeTcs AuarpaMma HalpaBJICHHOCTH aHTEHHBI B IJIOCKOCTH BPaIlEHUs
OTIOPHO-TOBOPOTHOTO YCTPOMCTBA.

8.8.2 Ompepenenue NOrPEIIHOCTH M3MEPEHUI YPOBHEH AMArpaMM HAarpaBJIEHHOCTH IPOBO-
muthb B coorBercTBUM ['OCT 8.207-76 Ha OCHOBE YAaCTHBIX COCTaBJLIOIMX CYMMapHOW MOrPEIIHOCTH
o popmye:

AD:IO-lg(1+1,1-\/(912 +02+62+6? )
rae 6, - rpaHuIbl YaCTHOM COCTABILIIOIIEH CYMMapHOW NOTPEITHOCTH, OOYCIOBIEHHON He-

JMHEHHOCTBIO aMITJTUTYIHOW XapaKTEepUCTHKH cTpobockomuyeckoro npeobpaszosarens A [nb], on-
penessieMoi B 11.7.5, BBIYUCIIIIOTCS 110 hopmyJie:

6, =10 —1;
6, - rpaHMLBI YACTHOW COCTABILIIOIEH CYMMapHOH ITOrPEIIHOCTH, OOYCIOBIEHHON BIMAHU-

€M LIYMOB CTPOOOCKOMUYECKOr0 IIpeodpa3oBaTes, BEIUUCIEMBIE 10 (hOpMyJIe:

6, =10 -1,

rne N - noseputensHble rpasuisl (p=0,95) ciydaliHON COCTaBIAIONIElN NOTPEIHOCTA U3Me-
peHuii ypOBHEH CTieKTpa MOITHOCTH curHana coryiacHo 11.7.4 (yposens JIHA munyc 3 n1b cooTBeTCT-
BYET aMIUIUTyZe currana sa sxone pasnoit 1,0 B, yposun JJHA munyc 10 u munyc 20 ob - 0,1 B,
yposens munyc 40 1b — 0,01 B);

6, - rpaHHLBl YACTHOM COCTABIIAIOMIEH CyMMapHOW MOTPEIIHOCTH, 00YCIOBIeHHOH mobod-

HBIMH NEPEOTPAXKECHUAMH OT 3JIECMEHTOB aHTCHHOI'O IMOJIMI'OHA, BBIYUCIISIEMBIC I10 Q)OpMy.He:
5( 2
6, = (1410705 _q

rne G - yposeHs Ookosoro nenectka IH;
6, - rpaHHLBl YACTHOW COCTAaBIIIOIEH CyMMapHOM MOrpemHOCTH, 00YCIOBIEHHOH pacco-

rJlaCcOBaHUEM IOJABIKHBIX (kabejedt, Bpamaromuxcs cowtenenuit) CBY TpakToB, npuHUMaeTCs paB-
now 0,02.

8.8.3 Pe3ynmbTaThl MOBEPKH CUUTAIOTCS MMOJIOKUTENBHBIMHA, €CIIA 3HAUEHUS MOTPEIIHOCTH U3~
MEPEHHUH YPOBHEN nuarpamMm HalpaBJIEHHOCTH COCTABJIIAIOT:

st yposHst Munyc 3 1b — He Oounee 0,2 nb;

mist ypossst munyc 10 nb — e 6onee 0,4 nb;

st yposast munyc 20 nb — me 6onee 0,7 nb;

st yposust muHyc 40 nb — He Oonee 2,2 nb.

8.9 OmpeneneHre NOrPeLUIHOCTA U3MEPEHUHN YPOBHEN MOSIPU3ALIUOHHBIX JUArPaAMM.

8.9.1 Omnpenenenue NOTrpeIIHOCTH M3MEPEHUM YPOBHEH MOJIAPU3ALMOHHBIX JUarpaMM IIpO-
BOAUTH O€3 ydeTa MOJSIPU3ALUOHHBIX XapaKTEPUCTUK aHTEHHBI-00IydaTeNs Ui CIEAYIOUUX yCIIo-
BUI:

- aMIUIATy[da CUIHaJa Ha BXOZe CTPOOOCKOIMHMYECKOro NpeoOpa3oBarTesisi B MAKCUMyMe [Ha-
rpaMMBbl HCTIbITYeMOH anTeHHbI He MeHee 0,7 B;

- TEOMETPUYECKUE XaPAaKTePUCTHKH aHTEHHOIO IOJUIOHA W UMITYJIBCHBIE XapaKTEPUCTUKH
aHTEHH JIOJDKHBI 00eCneunBaTh BPEMEHHYIO CEIEKIUI0 MEPEOTPAKEHHBIX CUTHAJIOB;

- U3MEPEHHUIO IOJBEPraeTCsl 3aBUCUMOCTb YPOBHEH CIEKTPa MOIMHOCTH IIPUHUMAEMOTIO CUT-
HaJia OT yIJjia MOBOPOTA IPU BPALIEHUU UCTIBITYEMOM aHTEHHBI BJIOJIb HATIPABICHUS JIMHUM BU3UPOBA-
HUST aHTEHHBI-00JTydaTers.



8.9.2 Omnpenenenue TIOTPENTHOCTA M3MEPEHUAN YpOBHEH MOJIPU3AIHOHHEIX
Juarpamm IpoBoguTh B cooTBeTcTBUM ["OCT 8.207-76 Ha 0CHOBE YacTHHIX COCTABISIONIUX CyMMAap-
HOM IOTPemHOCTH o GhopMyIIe:

AP =10-1g(1+1,1-\/(912 +62 +62+0? )

rae 6, - TpaHHUIBI YaCTHOH COCTABISIONIEN CyMMapHON MOTPENIHOCTH, 00YCIOBIEHHOR He-
JIMHEHHOCTBIO aMIUIMTYAHON XapaKTEepPHUCTHKH cTpoOocKomuueckoro mpeodpazosatens A [ab], om-
penenseMoi B 11.8.6, BEIYUCIISIOTCS IO (opMyITe:

6, =10%" —1;

0, - TpaHUIIEI YaCTHOH COCTABILIIONIEH CyMMapHOM MOTPENTHOCTH, 00YCIOBIEHHOM BIHSHM-
€M IIYMOB CTPOOOCKONMYECKOTo IpeoOpa3oBaTels, BEIYHCISIEMbIe IO (GOpMylle: IOBEPUTEIBHEIE
rparunsl (p=0,95) caydaiiHol cOCTABIMIONEH NOTPEITHOCTH U3MEPEHHUM YPOBHEH CIEKTpa MOIITHO-
CTH CUTHAJIa IIPH aMIUIUTY/I€ CUTHAJIA Ha BXOJIE CTPOOOCKOIMYECKOTO ITPe0dpazoBaTes:

6, =10"" -1,

rae N - noeepurtenbHbIe IpaHuile! (p=0,95) ciyualiHol cOCTaBISIOIIE ITOTPENTHOCTH H3Me-
peHMii YPOBHEHN CIIEKTPa MOIHOCTH CUrHana cormacHo 1.8.5 (yporens JIHA munyc 3 gb cooTBeTCT-
ByeT aMILIMTYyJle CHrHalla Ha Bxoje paBHoH 1,0 B, ypoau JJHA munyc 10 u muryc 20 1b — 0,1 B,
yporeHb MuHyc 40 1b — 0,01 B);

0, - TpaHHUIIEI YacTHOM COCTaBILIOMIEH CyMMapHOM HOIPEITHOCTH, 00YCIOBICHHOW m060Y-

HBIMHU IEPECOTPAKCHUAMHA OT 3JIEMCHTOB aHTCHHOI'O IIOJIMTOHA, BEI9YHUCISIEMEBIC T1I0 q)OpMYJ'ICI
-0,05(P+50) )2
0, = (1+107005¢+ P

rae P - ypoBeHb NONSPU3AIIMOHHON JUArPAMMET;
6, - TPaHHUIIEI YAaCTHOH COCTABIIIONIEH CyMMapHOM HMOTPEITHOCTH, 06YCIOBIEHHOH pacco-

IIIacOBaHHEM MOJBIKHEIX (kabenel, Bpamaromuxcs cowreHennii) CBY TpakToB, IpUHUMAETCs paB-
HoH 0,02.

8.9.3 Pe3ynbTaThl TOBEPKH CUUTAIOTCS IOJIOKUTENFHEIMU, €CIIH 3HAYEHUS TTOTPEIHOCTH H3-
MEpPEHU YPOBHEN MONSPU3AIMOHHEIX JUATPAMM COCTABIIAIOT:

I ypoBHsa MuHyc 3 1b — He 6omee 0,2 nb;

1t ypoBHs Munyc 10 nb — me 6onee 0,5 nb;

Juist ypoHs MuByc 20 1b — He Gomnee 0,9 nb;

1ot ypoBHs munyc 40 n1b — He Oonee 3,1 nb.

9 OdopmieHre pe3yIbTaTOB MOBEPKH.

9.1 IIpu MOJOXUTENBHEIX Pe3yibTaTaX MOBEPKH HA KOMIUIEKC BEITACTCS CBUIETENLCTBO O
IIOBEPKE.

9.2 I1lpu oTpuIaTeNbHEIX pe3yIbTaTax MOBEPKU Ha KOMIDIEKC BEIIACTCS H3BEIIEHUE O HEIIPH-
TOAHOCTH K IIPUMEHEHMUIO 110 Ha3HAYESHUIO.

Haganeauk otnena I'TI CHU «BoerTecT»
32 THUMH MO PO

Hayunrnii corpyaauk ['TIN CU «BoenTecty
32 THUAWKU MO P®

Hayunsrit corpynauk ['TIU CU «BoenTecT»
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