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1 BBEAEHHUE

1.1 Hacrosmass MeTojnKa INOBEpKH PacIpOCTPAHAETCS Ha CHCTEMbl aBTOMAaTH3UPOBAaHHBIC
OLIEHKH 3AlMINEHHOCTH TEXHWYECKMX CPEICTB OT YTeYKH MO KaHaly MOOOYHBIX
3JIGKTPOMArHUTHEIX H3JTy4eHnd U HaBoaoK «Curypa-M5» u «Curypn-M6» (nanee — CHCTEMBI), U
yCTaHaBJIABAET METO/IbI M CPEJICTBA X NEPBUYHON M IIEPUOJANYCCKON MTOBEPOK.

1.2 WMHTepBan Mex 1y NOBEpKaMH — 1 roJ.

2 OIIEPAIIMH ITIOBEPKH

2.1 [pu noBepKe BBINOJIHUTH ONEPAIUH, IPEACTaBICHHbIE B Tabauue 1.

Tabnuna 1 - Onepanuu NOBEPKH

Homep IIpogedenue onepayuu npu
IIyHKTa nepeuyHoOU nepuoouU4ecKo
Haumenosanue onepayuu
JIOKyMEHTa nosepxe nosepke
I10 TIOBEpKE
Bremnuit ocMoTp 8.1 Ja na
OnpoboBanue 8.2 Ja Ja
Omnpenenenne (KOHTPOJIb) METPOJIOTHYECKUX 8.3
XapaKTEPHCTHK:
OmpeneneHye  MOIPELIHOCTH  U3MEPEHUH 8.3.1 Ja na
HaNpPsYKEHHOCTH 3JIEKTPHUECKOT0 "
MarHUTHOTO MOJIEH, CHUIIBI TOKA, HABEIEHHOTO
9JICKTPOMArHUTHBIM ~ [0JIEM,  HAIPSKEHHS
IIEPEMEHHOTr0 TOKa
OmnpeneneHue auana3oHa paboyux 4acToT 8.3.2 Jia Ja
Onpenenenue MHUHHMaJIBHOTO YPOBHS 8.3.3 na na

U3MepseMOon HAIPSHKEHHOCTH
9JIEKTPUYECKOTO ¥ MArHUTHOTO IOJIEH, CHIIBI
TOKa, HABEJIEHHOTO  JJIEKTPOMAarHUTHBIM
T10JIEM, IIEPEMEHHOT0 HAIPSIKEHHUs
OmnpeneneHne IUHAMUYECKOIO AMana3oHa 8.3.4 Ja na
U3MEPEHUI HANpPsHDKEHHOCTH 3JIEKTPHYECKOr0
d  MarHuTHOrO  TOJIeH, CHJIBI  TOKa,
HABEJICHHOTO JJIEKTPOMAarHUTHBIM  IIOJIEM,
MIEPEMEHHOT0 HANPSHKEHHUSI

[IpoBepka KOHTPOJIbHOH CyMMBI 8.3.5 zia Ja
UCIIOJIHSIEMOTO Ko/1a (uudposoro
uneHTudukaTopa IPOrpaMMHOIO

obecrieuenus (I10))

3 CPEACTBA IIOBEPKH

3.1 PexomeHyemble CpejcTBA [OBEPKH, B TOM 4ucie pabouue I3TaJOHBl U CpEINCTBA
M3MEPEHUH, IPUBEJIEHBI B TaOIULE 2.

BMmecro ykasaHHbBIX B Tabyuie 2 CpeACTB IIOBEPKH JOIYCKAETCA INPUMEHATh ApPYTHe
AQHAJIOTUYHBbIE  CPEJICTBA  IIOBEPKH, OOECIEYUBAIOIIME  OIPEACICHHE  METPOJIOTHYECKHX
XapaKTEPUCTUK ¢ TPeOyeMOH IOrPELIHOCTBIO.

3.2 Bce cpencTBa NOBEPKH JOJDKHBI OBITH HCIIPABHBI, IIPUMEHSEMBIE TIPU ITIOBEPKE CPEIACTBA
U3MEpEHHH U pabodre 3TaJOHBI JIOJKHBI OBITH ITOBEPEHBI U HMETh CBUAETEILCTBA O IIOBEPKE C
HEUCTEKIIMM CpPOKOM JE€HCTBHS Ha BpEMsl IPOBEJIEHUsl I[OBEPKH HJIM OTTHCK IIOBEPHUTENILHOTO
KJIeiiMa Ha MpuOopax WM B I0KyMEHTaIUH.




Ta6ymna 2 - [lepeueHs cpeICTB IOBEPKU

Homep
NYHKMA
MemoouxKu
nosepxu

Haumenosanue u mun (yciogrnoe 0603Haqenue) 0CHOBHO20 Ul BCNOMO2AmMeNbHO20
cpedcmea nogepku; 0603Havenue HOPMAMUEHO20 OOKYMeHma,
peanamenmupyloue2o mexHuieckue mpebosanus, u (uiu) Memponio2uiecKue u
OCHOGHbLE MEeXHUYECKUE XAPAKMePUCMUKYU Cpeocmea nogepKu

8.3.1,8.3.2,
833,834

VeranoBka m3MeputenbHas K2I1-70 (quanason wacror ot 20 'l go 300 MI'm,
IIpeebl JOMyCKAeMOii IOTPEMHOCTH OnpeeaeH s K09QQHIHEHTOB KaluOpOBKH
anTeHH + 1 1b)

8.3.1,8.3.2,
8.3.3,834

PaGouwnii 5TalOH HAMPSHKEHHOCTH 3JIEKTPOMArHMTHOIO MOJIS B TMANla30HE 4acTOT OT
300 'y mo 1000 MI'm KOCHU HOMIT  «IlanupoBka-OM» (IuanasoH 4acToT OT
300 I'm to 1000 MI'n, npeaensl JOMYCKAaeMOM NOrpEIIHOCTH BOCIPOU3BEACHUS
€IMHUILI HAMPSDKCHHOCTH JJIEKTPUYECKOTO II0jI B YCTAHOBKE C KOJBIIEBHIM
xongencaropom YOK — He 6ornee = 12 %, B ycTaHOBKE C IJIOCKMM KOHJIEHCATOPOM
+ 6 %, B yCTAHOBKE C JUITOJILHBIMY aHTeHHaMH YOI £ 6 %)

8.3.1,8.3.2,
8.3.3,8.34

AHTeHHA M3MepUTeIbHasd pamoyHas aktuBHas [16-43 (nmamason yactor ot 9 kIl
10 30 MI'n, xoapdurnuent kanubposku ot 52 no 17 ab (1/m))

8.3.1,8.3.2,
833,834

AHTenHa wu3MepurenbHas [16-23M (muanazon wacror or 0,85 nmo 17,44 1T,
s¢pdexruBHas mwiomans He Menee 50 cM?, TIpefieNIBl JIOIYCKAeMO OTHOCHTEIBHOI
norpemnocty dgdexrusroi miromaan + 0,8 nb, KCBH Bxona aHTeHHBI HE
6onee 1,8)

8.3.1,8.3.2,
8.3.3,83.4

['eHepaTop CMIHAJIOB HM3KOYACTOTHBIA Npelu3uoHHbI ['3-122 (n1uana3oH 4acToT
or 0,001 I'y go 1,999999 MI'n, npeneibl AOMMYCKAEMOM MOTPEIIHOCTH YCTAaHOBKH
yactotsl + 5107 I'1)

8.3.1, 8.3.2,
833,834

I'eneparop curnanos CBY R&S SMR40 (nuana3zon yactot ot 10 MI'n no 40 I'T',
BbIXO/Has MomHocTs a0 0,1 BT, oTHOcHTenbHas HEeCTaOMJIBHOCTH YacTOTHI HE
Gomee 107, npeesbl  JIONYCKaeMOH aOCOMIOTHOM IOTPEIIHOCTH yCTaHOBKH
BBIXOJIHOM MolHOCTH *+ 1 1b)

8.3.1,83.2,
833,834

Anammsarop crnekrpa Agilent E4402B (mmanaszon uactor or 9 kI'm mo 3 ITw,
npejesibl  JTONycKaeMoW aOCOMIOTHOM MOrPEIHOCTH HW3MEPEHHH OTHOLICHHUS
ypoBHeii + 0,8 nb)

4 TPEBOBAHUSI K KBAJIMOUKALIMU IMTOBEPUTEJIEN

4.1 TloBepKa JOJ/DKHA OCYLIECTBIISATHCS JIMIAMHU, aTTECTOBAHHBIMHU B KaUECTBE IOBEPHUTEIICH
B nopsake, ycranosiaeHHoM B [TP 50.2.012-94 «I"CH. Ilopsiok aTrecTanuy IOBEPUTEICH CPE/ICTB

H3MEPEHUN .

5 TPEBOBAHMUS BE3OITACHOCTH

5.1 Ilpu npoBeieHUH TOBEPKH JOJDKHBI OBITH COOIIONIEHBI BCe TpeOOBaHHs O€30MaCHOCTH B
coorserctBur ¢ I'OCT 12.3.019-80 «CCBT. Ucnbitanus u usmepeHus snekrpudeckue. Obmue
TpeboBaHus 6€30I1aCHOCTH .

6 YCJIOBHUA ITOBEPKH

6.1 Ilpu mpoBesieHUH onepalnui MNOBEPKH JIOJKHBI COOIIONAThCS CIIELYIOIME HOPMAIbHBIE

yCIIOBUSL:
TeMIIepaTypa OKpYy>KalolIero Bo3ayxa, °C (K) 20£5 (293 £5);
OTHOCHTEJIbHAS BIIAXXHOCTH BO3/yXa, %o 65t 15;
aTMocdepHoe naBienue, klla (MM pT. cT.) 100 + 4 (750 + 30).

HanpspbkeHue muTaHus OT CETH [IEPEMEHHOTO TOKa, B ot 210 go 230.
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7 IOAI'OTOBKA K IIOBEPKE

7.1 IMoBepuTens JOJKEH H3YUMTh DYKOBOACTBO MO 3Kcmuryatauuu (PD) mosepsemon

CUCTEMBI U HCIIOJIb3YEMBIX CPEACTB IIOBEPKH.

7.2 Tlepen npoBe/ieHHEM OIlE€paLidii TOBEPKH HEOOXOAUMO:

- NPOBEPHTH KOMIUIEKTHOCTH MOBEPSEMOH CHCTEMBI (Haiuuue MHTEPHEHCHBIX, aHTCHHBIX
KaOeJiel, IHYPOB IMUTAHUS U 1IP.);

- IPOBEPUTH KOMIUIEKTHOCTH PEKOMEH/IOBAHHBIX (MM aHAJIOTMYHBIX UM) CPEJICTB MOBEPKH,
3a3eMJIMTh (€CIIM 3TO HeoOXoJuMo) TpeOyeMmble CpeACTBA M3MEPEHMH M BKIIIOYUTH ITUTaHHE
3a0JIarOBpEMEHHO TIepel O4epejHOH onepaluel NoBepKH (B COOTBETCTBUM CO BPEMEHEM
yCTaHOBJIEHHs pabovero pexuma, ykasaHHbM B PO).

8 IPOBEJEHHUE IIOBEPKH

8.1 Buemnuii ocMoTp

8.1.1 Ilpu npoBeleHHH BHEIIHErO OCMOTPA IIPOBEPUTD:

- YUCTOTY W UCIIPABHOCTH Pa3bEMOB H THE3],

- OTCYTCTBME BHENIHMX MEXAHHYECKUX IOBPEXKJICHHH M  OCHabJeHHs 3JICMCHTOB
KOHCTPYKIUH.

8.1.2 Cucrema, wumeromas jgedexThl (MexaHHYECKHE MOBPEXJEHHUs), Opakyercs W

HarpaBJII€TCA B pEMOHT.

8.2 OnpoboBanue
8.2.1 TIloaroroBurh cuCTeMy K paboTe B pEXHME M3MEPEHHH HANPSKEHHOCTH

JJICKTPUYECKOro I1ojii B COOTBETCTBMM C  PYKOBOACTBOM  IIO SKCILTyaTalluy MCIIIE.

5490-007-39580108-02 PO 1. 5. 3anyctuth nporpammy «Curypa-JIanr».
8.2.2 Pe3ynbrarhl NOBEPKH CUHUTAThH MOJIOXKHTEIBHBIMHU, €CJIH B COOTBETCTBYIOIIEM OKHE

nporpammbl «Curypa-JlaiTy Habo1aeTcs CIeKTpOrpaMMa BHEITHErO 3JIEKTPOMarHUTHOro (oHa.
8.3 Onpenesienne (KOHTPOJIb) METPOJOrHIECKHX XaPAKTEPHCTHK

8.3.1 Onpedenenue nozpewtHocmu UIMEPEHUH HANPANCCHHOCMU MAZHUMHO20 U
INEKMPUUECKO20 NOJell, CUbl MOKA, HAGEOEHHO20 INEKMPOMAZHUMHBIM NONIEM, HARPANCEHUA
nepeMeHH020 MoKa

OmnpejesieHrue MOTPEIIHOCTH W3MEPEHUH HaNpsHXKEHHOCTH MArHMTHOIO M 3JIEKTPHYECKOIO
[I0JIEH, CHJIBI TOKA, HABEJECHHOTO JJICKTPOMArHUTHBIM II0JIEM, HAIPSDKEHUs I[IEPEMEHHOIO TOKa
OCYUIECTBJISITH B JABa dTana. Ha mepBom 3Tane NpoBeCTH KajlMOpPOBKY H3MEPHUTEILHBIX AHTEHH,
TOKOCBEMHUKOB M mpoOHuKa HampspkeHus (8.3.1.1 — 8.3.1.4), Ha BTOpOM - HENOCPEACTBEHHBIE
u3mepenus (8.3.1.5 — 8.3.1.8).

8.3.1.1 Kanubposxka MazHumHbvIX U3MEPUMenbHblX AHMEHH

KannOpoBKky MarHUTHBIX U3MEPHUTEIBHBIX aHTEHH, BXOJSIIIIUX B COCTaB CUCTEMBI, IIPOBECTH
IIpY [TOMOINYU U3MepuTebHO# ycranoBku K2I1-70 metomom 06pa3iioBoii (3TaJIOHHON) aHTEHHBI, B
Ka4yecTBe KOTOPOH HCIIOIB30BaTh AaHTEHHY H3MEPUTEIbHYIO pamMounyto [16-43.

B pabouyro 30ny TEM-kamepsl ycranoBku K2I1-70 B ojiHy ¥ Ty ke TOYKY NpOCTpaHCTBa
II0CJIeIOBATEIbHO YCTAHABIMBATH KAIHOPYEMYIO U STAJIOHHYIO aHTeHHBL. AHTEHHBI pacroiaratb Ha
COIJIACOBAHHOM MOJISIpU3aLIHH.

B coorBerctBun ¢ PO ycranosku K2II-70 onpenenuts K03QQHUIMEHTH KaJIUOPOBKH
Kantsy, nB(M'l), [OBEPsIEMO} aHTeHHB! (B aBTOMAaTU3WPOBAHHOM pexuMe) Ha dactorax 9, 10, 20,

50, 100, 200 u 500 xI'w; 1, 2, 5, 10, 20 u 30 MI'm.



8.3.1.2 Kanubposka 31eKmpuiecKux usmepumesibHolx aHmeHH

KannOpoBKy 3JI€KTPUYECKHX AHTEHH, BXOJALIMX B COCTaB CHCTEMBI, POBOJHUTH METOIOM
00pa3loBOro IMOJs C M3BECTHBIMH M CTaOMJIBHBIMM ~BO BPEMEHHM XapaKTE€PHCTHKAMH,
¢dopmupyemoro B pabodedl 30HE KOJIBLUEBOIO KOHAEHCATOpA YCTAHOBKH BOCIIPOM3BEIACHHS
3JIEKTPHYECKOTO MOJIA ¢ KOJbLEBbIM KonuencaropoM YOK (B auamasone gactor ot 9 jo 100 kI'm),
IUIOCKOTO KOHJEHCATOpa YCTAHOBKHM BOCIIPOM3BEAEHHS DJIEKTPHUYECKOrO IMOJs C  IUIOCKHM
xouzencaropom YOII (B quamazone gactor ot 200 xI'n mo 30 MI'nm), ycTaHOBKHM BOCIIPOH3BE/ICHUS
3JIEKTPUYECKOTrO Mo ¢ AunonbHbIMA anterHamu Y1 (ot 50 MI'n no 1,0 I'T'nn) u3 cocraBa KOCU
HOMII «ITanupoBka-OM». B puanazone wacror csbime 1,0 I'Th kanuOpoBKy 3JI€KTPHYECKHX
aHTEHH IIPOBOJAMTH METOJAOM OOpa3sloBON (ITAJIOHHON) aHTEHHBI B 6€33X0BOM MoMelmeHuH. B
KauecTBe ATAJIOHHOM aHTEHHBI UCIIOJIL30BATh aHTEHHY H3MEPUTENIbHYIO pynopHyto [16-49.

B nguanazone yactot ot 9 k' mo 30 MI'y koappuiment kannbpoBku anTeHHB! ANS-0 (s
anTeHHbl AM4-1 — B qmanaszone yactot ot 9 kI’ no 2 MI'1y) onpeenuTs cieayomHM o6pasoMm.

['eHepatop CUrHaIOB BbicOKOYacTOTHBIM ['4-153, mukposonstMeTp B3-59, uactotomep
3JIEKTPOHHO-cUeTHBIN Y3-63, BXOmsuMe B COCTaB CTOMKW reHeparopHo-msmepurenpHod CIMI
KOCHU HOMII «IlanupoBka-OM», 3a3eMJIUTh, BKIIOYHTbL M IIPOIPETh B TEYEHHEC BPEMEHH,
YKa3aHHOTO B MX TEXHUUYECKHX omucaHusx. Cobparb cxeMy, IpeJCTaBIEHHYIO Ha PUCYHKE 1.

Usmepenns Ha ycramoBkax YOIl m YOK mnpoBomuts B pydHOM pexume (010K
unTepdeicupix miaar yauduuupoanueii (BUIIY) B cToiikax reHepaTOpHO-MU3MEPHUTEILHOM
(CT'U1) u usmeputensao-undopmannonsoi (CHM1) He BkiIOYaTh).

Beixox 1 «10V» u Bexoxa 2 «0,1V» reneparopa ['4-153 noAx/IIOYUTE K COOTBETCTBYIOIIUM
pazsemam Oj10ka koMMmyTanuu bK3.

Beixoasl 610ka kommyTanuu bBK3  moakmrounTe K BXOojaMm  4acToTomepa Y3-63,
MukpoBoJsibTMeTpa B3-59 u xonbueBoro kongencaropa YOK.

YacToTy BBIXOJHOrO CHrHajga reHeparopa ['4-153 ycranoButs paBHOH 9 kI'L, ypoBeHb

curgaia 100 mB.
AH5-0

Brx2 Beix1 VIK (VOIT)
r4-153

lg- -4

B3-59

bK3

3-63

Pucynok 1 - CtpykrypHas cxema u3MepeHuii koo dunrenrta kamuOpoBku anteHHbl ANS5-0 B
Jquanazone yactoT ot 10 x['ny go 30 MI'g

Ha 6noke xommyTanun bK3 naxars xiaBumry «I'4-153» 1 nogarh curHai yCTaHOBJIEHHOTO
YPOBHS M 4aCTOThI Ha BX0JIbl MUKpOBOJbTMETpa B3-59 1 yacrotromepa Y3-63.

B coorBerctBHM ¢ PykoBoicTBaMM IO BKCIUTyaTallil MHKpOBOJbTMeTpa B3-59
yacrotoMepa Y3-63 u3MepuTh ypoBEHb M YAaCTOTY BBIXOJHOTO CUTHaja reneparopa 1'4-153. Ilpu
HEO0OXO0/IMMOCTH MPOBECTH MOJACTPONKY 4acTOTBI M YPOBHSI BBIXOJHOIO CHTHajla T€HepaTopa IIpH
MOMOIIY KHOIIOK YIPaBJIEHUs, PacIlOJIOKEHHBIX Ha JIMIIEBOH nanenu reneparopa 1'4-153.

HanpskeHHOCTh 2JEKTPUYECKOrO I10JI, BOCHPOU3BOJUMOIO B KOJIBIIEBOM KOHJEHCATOpE
V3K, paccuurats o gopmyie (1):

E=U- KEU, (1)

rie E — HanpsykeHHOCTb 2JIEKTPHYECKOrO IMOJIsi MEXJIy OOKJIajKkaMu KOJIBLEBOTO
KOHJIEHCcaTopa, B/M;

U - ypoBeHb BBIXOJHOIO CHUrHajla reHeparopa ['4-153, wM3MepeHHBIH

MHKpOBOJIbTMETpOM B3-59, B;



Kgy — k03¢d durment npeobpazoBanus Y OK, 3anucaHHbli B CBUACTEIIBCTBE O TIOBEPKE.

Breixox anteHHbl AMS5-0 MOAKIIOYUTE K COOTBETCTBYIOIIEMY pPa3beMy pa3BsA3BIBAIOLIETO
ycrpoiictBa YP-1.6, BEIX0JI pa3BsA3bIBAIOIIETO YCTPOHCTBA NOAK/IIOYATE K BXOAY MUKPOBOJIBTMETPA
B3-59 croiiku  usMmepurenbHO-uHpopmanuonHoii CHUM1  (Beixom AHM-4  mOIKIOYHTH
HENOCPEJACTBEHHO K BXOAy MHKpoBOsibTMerpa B3-59). biok nmranms craGMIM3UPOBaHHBIM,
BXOJAIMHA B cocraB aHTeHHbl ANS5-0 (AM4-1) Birouuth B ceTh. B pabouyio 30HY KOJBIIEBOIO
xonzencaropa YOK nomectuts kanmubpyemyto anteHHy ANS-0 (AM4-1). AnTeHHy yCTaHOBHUTH Ha
JIUDJICKTPUYECKOM LITATUBE HA COINIACOBAHHOM IOJIAPU3aLMH.

M3mepuTh ypOBEeHb CHI'HaJIA Ha BbIXoJie aHTeHHb! AVS5-0 (AM4-1).

Koopduuuenr xamubposku antenHsl AMS-0 (AM4-1) Ha ¢uKcHpoBaHHOH dacToTe

paccuuTath 1o popmyie (2):

K¥ = -2 @)
UAI/I
rae K*ap — kosdpdunnent kanubposku anteHHb! ANUS5-0 (AM4-1), M
E - HampsKeHHOCTh OJIEKTPUYECKOro MOJs MexXJIy OOKJIagKkaMHM KOHJIEHCATOpPOB,
paccuurtanHas o ¢popmyie (1), B/m;
Uay — YpOBeHb cHTHaja Ha Bbixoje aHTeHHBl AMS5-0 (AM4-1), wu3MepeHHbIH

MHKpoBoJbTMETpOM B3-59, B.

[TpoBectn mepecuer Koddpdunuenta kamubOpoBkn K*ay B jorapudMuuecKHe €IMHHIIBI
(ub (™)) mo popmyie (3):

KA” =20 ng*AH- (3)

AHaJIOrHYHbIE H3MEPEHHS U pacueTsl IpoBecTH Ha yactoTax 10; 20; 50; 100 kI 'm.

Beixoj 6;10ka kommyTaiuu bK3 noakmodnTs K miockomy KonaeHcatopy YOII.

YacroTy BBIXOJHOrO curHayia reueparopa ['4-153 ycranoButs paBHo# 200 xI'1i, ypoBeHD -
100 MB.

Ha 610ke kommyTtanuu bK3 naxars knaBumy «I'4-153» v nonars CUrHai yCTaHOBJIEHHOTO
YPOBHS M YAaCTOThI Ha BX0/Ibl MUKpOBOJbTMETpa B3-59 n yactoTromepa Y3-63.

B coorBercTBHM ¢ PykoBoJCTBaMH 10 3KCIUTyaTali MHKpoBoibTMeTpa B3-59 n
gacroromepa Y3-63 u3MepuTh YpOBEHb M 4acCTOTY BBIXOJHOro curxaja reHeparopa '4-153. Ilpu
HEOOXOUMOCTH IPOBECTH MOJICTPOMKY YACTOThI M YPOBHSI BBIXOJIHOTO CHUTHAJIa T€HEparopa NpHU
MOMOIIM KHOTIOK YIIPaBJICHUS!, pacIlOJIOKEHHBIX Ha JIMLIEBOW rmaneyim reHeparopa ['4-153.

HanpskeHHOCTh  3JIEKTPUYECKOro IOJIsI, BOCIHPOM3BOJUMOrO B IUIOCKOM KOHJAEHCATOpE
V3II, paccuntars o popmyiie (4):

E=U- KUE, (4)

rie E — HampspKeHHOCTb 9JIEKTPUYECKOTO IOJS  MEXIy OOKIaJKaMHu IJIOCKOIO
KOH/IeHcaTopa, B/m;

U — ypoBEeHb BBIXOJHOIO CHIHAJIla TIE€HEpaTopa, H3MEPEHHBI MHKPOBOJIETMETPOM
B3-59, B;

Kue — koaddunuent npeobpazosanust Y11, 3anucannerii B hopmyisipe, M
3Hauenue kodpduunenta Kyg BbiOparh u3 Tabnuis 3.
Tabnuna 3

YacrorTa, Kyg, M

MI 't

0,2
0,5
1

2

5
10
20
30

Cm. popmynsap na
KOCH HOMIT
«llanupoerxa-OM»




Beixon anteHHsl AMS5-0 MOAKIIOYHATH K COOTBETCTBYIOIIEMY pPa3beMy pa3BA3BIBAIOLICTO
ycrpoiictBa YP-1.6, BRIX0/ pa3BA3bIBAIOIIErO yCTPOUCTBA MOJKIIFOYUTE K BXOJY MHKPOBOJIBTMETPA
B3-59 croiiku m3MepuTenbHo-uH(popmawmonHoit CHUM1  (Beixon AM-4  HOAKIIOYHTDH
HEIIOCPEJICTBEHHO K BXOJIy MHKpoBoibTMerpa B3-59). Biok mnuTanus crabuiv3upOBaHHBIH,
BXOSAMHMH B cocTtaB aHTeHHbl AMS5-0 (AW4-1) BkmounTh B ceTh. B pabouyro 30HY IIOCKOTO
koHneHcatopa YOIl nomectuts antenHy AWS5-0 (AM4-1). AHTCHHY yCTaHOBHTH Ha
JIMDJIEKTPUYECKOM IITATUBE Ha COTJIACOBAHHOM IIOJIAPU3ALHH.

M3MepuTh ypoOBEHb CHIHAJIA Ha BBIXOAE aHTeHHBl AUS5-0 (AU4-1).

Kosdduument xamubposku anteHHsl AMNS-0 (AM4-1) na QuKCMpOBaHHOH YacTOTE
paccunTath 110 Gopmynam (2) u (3).

AHaJIOTHYHO onpenenuts koddpduument kanubpoBku anTeHHBl AWNS5-0 (AW4-1) Ha
yacrorax 500 k"1, 1; 2; 5; 10; 20; 30 MI'm.

B aumanazone wactor ot 50 MI'y no 1,0 I'Tu kosdduuuent kammbposku anTeHHs AWS-0
OIPEIETUTD CJIETYIOLIMM 00pa3oM.

Y CTaHOBKY 2JIEKTPHYECKOTO TI0JIsl C JUIONbHBIME aHTeHHaMH YD/l MoAroToBHTH K pabore
COIIIACHO TEXHUYECKOMY OMHCAHHUIO U MHCTPYKLHUH 110 IKCIUTyaTallMy Ha HEe.

Wznydaromnyio antenny I16-21A n npuemnyro antenHy Abl u3 coctaBa Y3l ycTaHOBHTBR
Ha pacCTOSHMM S5 M Jpyr OT Jpyra M 2 M OT HOACTHIAIOUIEH MOBEPXHOCTH B IOJIOXKEHHE,
COOTBETCTBYIOLIEE TOPH30HTAJILHOM IOJISPH3ALIHH.

Ha Bxon anteHHsl [16-21A ¢ reneparopa 1'4-159 (u3 cocraBa YOJI) momaTb CHrHaN
yacroroit 50 MI't u yposuem 0,5 B.

VpoBeHb CHTH&JIAa Ha BBIXOJE NPHEMHOH AHTEHHBI HU3MEPHUTH BOJHTMETPOM IHOAHBIM
KOMIleHcallMoHHBIM B3-63 (BMecto M3-22, Bxojsero B coctaB YO 1).

HanpskeHHOCT pOPMHUPYEMOT0 3JIEKTPHYECKOT0 HOJIS OIPEAENUTH 110 popmyie (5):

E=U- kAB, (5)

rae U — HanpsokeHue Ha BbixoJie aHTeHHbl AB1, u3MepenHoe BosibTMeTpoM B3-63;

kas — k0o duuuent npeobpaszosanus anteHubl AB1, ykasanueli B ¢popmynsape na KOCHU
HOMIT «IlanupoBka-OM», 1/m.

Bmecro anTenHbl ABl B Ty e TOUYKY IPOCTpAHCTBAa YCTAaHOBHTH KaJlMOpyeMYIO aHTEHHY
AW5-0 B 10JI0KEHHE, COOTBETCTBYIOIIEE TOPU3OHTAILHON MoJispu3aiuy. Beixon antennsl ANUS5-0
NOAKJIIOYATL K COOTBETCTBYIOIIEMY pa3beMy pa3Bs3biBaroliero ycrpoicrsa YP-1.6, BbIXoX
Pa3BA3BIBAIOIIETO YCTPOWCTBA Yepe3 COIVIACYIOIIMH 3JIEMEHT M3 cocTaBa B3-63 moakmovuTh K
BXoay BoJbTMeTpa B3-63. bnox murtanus cTabMIIM3UPOBAaHHBIA, BXOJAIIMA B COCTaB aHTCHHBI
AW5-0 BKIIIOYUTE B CETh. VI3MepUTh YPOBEHD CHTHAJIa Ha BbIXOZE aHTeHHBI ANS5-0.

Koasddunuenr kamubpoBkn anteHHsl AMS5-0 Ha QuKCHpOBaHHON 4YacTOTE pacCYUTaTh IO
dopmysnam (2) u (3) mpHU YCIOBHH, YTO 3HAYEHHE HANPSDKEHHOCTH II0JII COOTBETCTBYET
paccuuTaHHOMY 110 GopmyJe (5).

AHanorn4no onpeesuTh Kodhduinent kannbposku anteHHb! AMS5-0 Ha yactorax ot 100
a0 1000 MI'u ¢ marom 100 MI'n, ucnonbe3yst reneparop ['4-160 n BuGpatops! u3 cocraBa YOI
COOTBETCTBYIOIIEIO JAHana3oHa 4acTor.

Koodpduumenr xanmubposkn anteHHbl AMS-0 B nuwamasone wacror ceeimme 1,0 I'Tn
OIPENIEJIUTE METOJIOM JTAJIOHHOW AaHTEHHbl B YCJIOBHSX O€33XOBOH OJKpaHMpPOBAHHOM HIIH
oJ1y6e33xoBoi Kamephl. B kadecTBe 3TaJlOHHOM aHTEHHBI UCIOJIL30BaTh AHTEHHY U3MEPHUTEILHYIO
pynopuyio 116-23M.

Cobpatb cxeMy U3MEpPEHUH COrJIacCHO PUCYHKA 2.
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Pucynok 2 - Cxema onpejesenus kodhdunnenrta kanndpobku anteHHs AN5-0
B auanasone yactot ot 1,1 10 2,0 I'T'

Breixon reneparopa curnanoB R&S SMR40 nopkmodnTs K BXOAY HM3MEPUTEIbHOM
pynoproit antenHel  [16-23M. Ha paccrosnum 3 M yCTaHOBUTH aHTCHHY H3MEPHTENIBHYIO
pynopuyio 116-23M  (paccTosiHHE OTCYMTBIBACTCS OT pPAacKpbIBOB AaHTEHH), BBIXOJ KOTOPOH
Harpy)xeH Ha aHanm3atop cnekrpa Agilent E4402B. AnTeHHbl pasMeCTUTh B II0JOXEHHS,

COOTBETCTBYIOIINE BEPTUKAIBHOMH [10JIApU3aLIUY.
Ha Bxoj nepenaroiieil anTeHHbl ¢ reHeparopa nojaars cursan yposHem 0,7 B u

yacroroit 1100 MI'n. MoOIHOCTh BBIXOJHOTO CHTHAja IPUEMHOHW aHTEHHbI Pj, H3MEpPHUTH C

IIOMOIIBIO BaTTMETpA.
BMecTo 3TajlOHHOM aHTEHHBI YCTaHOBUTH aHTeHHY A 5-0 1 aHaJOrH4YHO BELIIEONMCAHHOMY

U3MEPHUTH MOIIHOCTH curHaia P, Ha ee BbIXOJE.
Koaddunuent kanmnbporku anteHHbl AWS-0 Ky, 1b (m™"), paccunrats o hopmyie (6):

(6)

rJe p - BOJHOBOE CONMPOTHBIIEHHE cBOOOHOTO ImpocTpaHcTsa (p = 1201 Om), Om;
R - BxoaHoe conpotunienue uzmepureis (R = 50 Om), Owm;
G, — K03 PHUIHMEHT YCUJIEHHUS 110 MOIITHOCTH AaHTEHHBI,
A - JUTHA BOJIHBI, M;
G — k02(pPUIMEHT YCUTIEHUS IO MOUTHOCTH 3TaJIOHHON aHTEHHBI;
P- ypoBeHb curnaiia Ha BbIXOJI€ 3TAJIOHHOH aHTeHHBbI, 1b (MBT);
P, - ypoBens curnana Ha Boixoge anteHusl AUS-0, nb (MBT).
AHAJIOTHYHO OINpeAeTUTh KOI(PPUIMEHT KaIMOPOBKM aHTEHHBI Ha dYacTorax oT 1,2 1o
2,0 I'Tn ¢ muckpernoctero 0,1 I'T. B kayecTBe MCTOYHMKA CUTHajla HCIIOJIb30BAaTh I'€HEPATOP

curgaioB R&S SMR40.

8.3.1.3 Kanubposka usmepumeibHbiX MOKOCbEMHUKOG
KoadpuuuenTsl kanmuOpoBKH U3MEPUTEIBHBIX TOKOCHEMHHUKOB OIIPENEIMTH NPH TOMOIIY

reneparopoB 13-122 u R&S SMR40, ananmzaropa cnexrpa Agilent E4402B u cornacoBanHO#
Harpy3ku conpotusiaeHueM 50 Om.



[TocnenoBaTeibHO HM3MEPHUTH IAJICHAEC HANpsHKEHMs Ha COIVIACOBAHHOM Harpyske H
HampsDKEHHE, CO3/[aBaeMoOe TOKOChEMHMKOM Ha BXOJHOM CONPOTHBICHHU H3MEPHTENA BO BCEM
JHaria3oHe YacTOT TOKOChEMHHUKA.

Jlns TokocheMHMKa Thna TW2-3 wu3MepeHMs NpPOBOIWTH HAa YacTOTaX KaIMOpPOBKH
MarguTHBIX aHTeHH # oT 50 g0 300 MI'u ¢ auckpernoctsio 50 MI'I (Ha wacToTax KaauOpOBKH
MarHUTHBIX aHTEHH — /I ToKocheMHuKa TH2-2, Ha yacToTaXx KaJIMOPOBKH MarHMTHBIX aHTCHH JI0
1 MTI', a taxxe 2, 3, 4 MI' — st TokocbeMuuka TH2-1).

Kosbdunuent xanmuOpoBku TOKOocheMHHKA Ky, ab (Om™) paccunrate IS Kaxoro
3HAYEHHUS YaCTOTHI BXOAHOTO curHaia no gopmye (7):

KTC = UCH - UTC - RH s (7)

rae U, - HanpsbKeHHe Ha corjlacoBaHHOM Harpyske, 1b (B);
Uy - HanpsKEHHE, CO3/1aBaeMOe TOKOCheMHHUKOM Ha BXoJie u3mepurens, ab (B);
R, - conporusienue Harpy3ku, pasHoe 50 Om, n1b (Om).

8.3.1.4 Kanubposka npoOHuK06 nanpaxicenun
Kaymu6poBky npoOHHKOB HanpspkeHus $16-122/1 mpoBoauTh IO METOAMKE, U3JIOKEHHOW B

I'OCT P 51319-99.
M3Mepenus MPOBOAMTH Ha 4AaCTOTaX KaIMOPOBKH M3MEPHUTEIBHOTO TOKOCHEMHMKA (KPOME

150 1 250 MTI'm).

[MorpemHocts onpexaeneHus: Ko3(GpGHUUUEHTOB KaJIMOPOBKH H3MEDUTEILHBIX aHTEHH B
nManasone yactoT ot 9 k' no 1 'l He josmkHa npeBbimars + 1 1b, B Anamnaszone yactot ot 1 10 2
I'Tu He momkHa npeBbimars + 1,5 ab. Tlorpemsocts onpeneneHus KodhGHIUEHTOB KaTuOPOBKH
HU3MEPHUTEJILHBIX TOKOCHEMHUKOB U TPOOHMKOB HAIIPSDKEHUS HE JI0JDKHA IpeBplmaTh + 1,5 ab.

HemnocpeicTBeHHbIE M3MEPEHHs] HAINPSKEHHOCTH MArHMUTHOTO M DJIEKTPUYECKOIo IOJIEH,
CWJIBI TOKa, HABOJMMOIO 3JIEKTPOMArHUTHBIMU IIOJIAIMH, IIEPEMEHHOIO HANPSIKEHUS IIOMEX
OCYILIECTBJISIOTCS Ha 4YacTOTaxX KaJUOpPOBKU COOTBETCTBYIOIIMX IIEPBUYHBIX H3MEPHUTEIBHBIX
npeoOpazoBaresei.

[lepen HauyasloM HENOCPEACTBEHHBIX HM3MEpPEHHH corysacHo PO cucreMpl 3aHECTH B
cooTBeTCcTByromme rpappl MeHo nporpamMmbl «Curypa-JladT» pesynbraTbl  KaluOpPOBKH
U3MEPHUTEJIBHBIX aHTEHH U TOKOCHEMHUKOB.

8.3.1.5 Onpeodenenue nozpewinocmu usmepeHuil HANPAXCEHHOCMU MAZHUMHO20 NONIA

[TorpemHoCTh M3MEpPEHUH HANPSHKEHHOCTH MAarHUTHOTO II0JIS ONPENEIUTbh C IOMOUIBIO
aHanm3aropa cnekrpa Agilent E4402B, uamepurensHoit pamounoi anteHusl [16-43 u ycraHOBKH
K2I1-70, B TEM-kamepe KkoTopod (opMupyeTcss CTaOUIBbHOE 3JIEKTPOMAarHUTHOE IIOJIE.
HanpsbkeHHOCTh MarHUTHOIO 10JIE IOCJIEA0BATENIbHO H3MEpSATh CHCTEMOH M aHaJIM3aToOpoM
cnekrtpa Agilent E4402B, Bxox KOTOpOro Harpy»eH Ha U3MEPUTENIbHYIO aHTeHHY 116-43.

AHTEHHB! YCTAHOBUTH Ha COIIACOBAaHHOM IOJISIPU3AIINH.

M3mensst wactoTy BXxoaHoro curaia B npezgenax or 9 kI'm mo 30 MI'n, dukcuposarts
IIOKa3aHUs aHAJIM3aTopa CIEKTpa.

Hanpspkennocts MmarautHoro nosist Hy, paccunrars o popmyite (8), nb (MkA/M):

H] = IBbIXl + KaHT]a (8)

Ipix1 — CHIIA TOKA Ha BbIXO/i€ aHTeHHBI [16-43, nb (MKA);
Kaun - K03 uruent xamubposky antennsl [16-43, 1B (m™).
CornacHo PykoBonctBa no sxcrutyatanuu cuctembl MCIIIE.5490-007-39580108-02 PO
(paznen 6) U3MEPUTH HANIPSDKEHHOCTL MarHuTHOro mnoJjist Hy, 1b (MkA/m).



TTorpemnoCcTh U3MEPERMHA MATHUTHOTO OIS O , paccuuTEIBaeTcs o popmyse (9), ab:
6= Hy = Hy, )

Anaymsarop crekrpa 1 [IDBM u3 coctaBa cucTeMsl, @ TakKe aHaNu3aTop crnekrpa Agilent
E4402B pacnonarate BHe padouyeii 3oubl TEM-kamepsl.

Pe3ynbraThl MOBEPKH CYUTATH YJOBIETBOPHTENILHBIMHU, €CJIM 3HAYCHUS IOrPENIHOCTH
M3MEPEHHUH HANPSHKEHHOCTH MarHWTHOTO MOJI HAXOJATCA B Impeaenax + 3 nb.

8.3.1.6 Onpeoenenue nozpewinocmu usmMepeHuil HANPANCEHHOCMU I/IEKMPUHECKO20 NOA

OmnpezerneHre TOTPEIIHOCTH HM3MEPEHHMH  HANpPSHKEHHOCTH  DJICKTPUYECKOro IMojd B
nuanazoHe 4acToT oT 9 10 100 kI'11 0CYIIECTBIIAETCS METOIOM «ITAIOHHOTO N0JIs1», GOPMHPYEMOTO
B paboyei 30He KOJIBIIEBOTO KOHACHCATOPA YCTAHOBKH BOCIIPOM3BEICHUS SIEKTPUIECKOrO IOJIA €
KOJIBLIEBBIM ~ KOHJeHcaropoM YDK, MIJIOCKOr0 KOHJEHCATOpa YCTAHOBKH BOCIPOM3BEICHHS
3JIEKTPHYECKOrO MOoJs ¢ Iiockum Kouaercaropom YOIl (B amanasone wacror ot 200 xI'm 1o
30 MI'L), yCTAHOBKH BOCIIPOM3BE/ICHUS JIEKTPUUECKOrO TOJIS C JUIOJIBHBIMU aHTeHHaMu YOI
(or 50 MI'n mo 1,0 I'Tn) u3 cocraa KOCU HOMII «Ilanuposka-OM». B nuamasone 4acToT
cepime 1,0 I'Tu onpenesieHre MOrpeUIHOCTH U3MEPEHHHM HANPSKEHHOCTH IJIEKTPHYECKOrO IMOJISA
OCYILECTBJIATH METOJOM «3aMELICHHA» B 0€33X0BOM IOMELIEHMHM. B KadecTBe 3STaJIOHHOIO
CpEJICTBA M3MEPEHHI HMCIIONB30BaTh aHTEHHY M3MEPHTEIbHYIO pynopHyro 116-23M coBmecTHO €
aHanu3aropoM crekrpa Agilent E4402B.

Jlist onpejesieHdsl MOTPENTHOCTH U3MEPEHHH HAINPSHKEHHOCTH 3JIEKTPUYECKOro IO B
muanazone yactor or 10 xkI'm mo 1000 MI'm mexnay oOkjaakaMu KOJIBLIEBOTO M INIOCKOTO
koHjencatopos YDOK u VOII, a Takxke paboueit 3ome YD/l ¢opmupyercs obpasimoBoe
37IeKTPOMArHUTHOE 110JI€ ¢ HanpsikenHocTsio E, 16 (MkB/M), paccuntannoit no gpopmynam (1), (4),
(5). HanpspkeHHOCTD 3JIEKTPHYECKOH KOMIIOHEHTBl (POPMUPYEMOro IO H3MEPUTH C MOMOUIBIO
CHCTEMBI U M3MepuTesibHOM anteHub ANUS-0 (AW4-1) (Ei, nb (MxB)/m).

[TorpemHocTh W3MEPEHHI HANpPSHKEHHOCTH 3JIEKTPHUYECKOro noJjs O , Ab, paccuurarh I0

dopmyie (10):
de=E-E;. (10)

M3MmepeHust IPOBECTH Ha YyacToTaxX KanOpoBKU aHTeHHBI ANS-0 (AW4-1).

Jist ompejiesieHHsT MOTPEIIHOCTH W3MEPEHHH HAIPSDKEHHOCTH DJIEKTPHYECKOro IO B
muanazode vactor or 1,1 mo 2.0 I'T'm B paGodyeit 30He Oe33X0BOH Kamepbl (HOpMHpPYETCs
3JIEKTPOMArHMTHOE IOJIE C W3BECTHBIMUA W CTAOHMJIBHBIMH BO BPEMEHH XapaKTepHCTHKamH. B
Ka4yecTBE H3Jy4arollero 3JIeMEeHTa MPUMEHsATh aHTeHHy 116-23M, a ¢opmupoBarens - reHepaTop
curHasioB R&S SMR40. B kauecTBe n3MepuTelisi HAIPSDKEHHOCTH MCIOJIb30BaTh aHTeHHy [16-23M
COBMECTHO ¢ aHayu3aTopoMm crekrpa Agilent E4402B.

HanpspkeHHOCTh  OpMHpPYEeMOro IoJisl  MOCJIEJOBATEIbHO HU3MEPUTH CHCTEMOH H
AHAJIN3aTOPOM CIIEKTPa C U3MEPUTEIHLHON aHTEHHOM.

HanpspokenHocts nost Ej, n1b (MxB/M), u3MepsieMmylo aHajau3aTOpOM CIIEKTPa COBMECTHO C
u3MepuTeNbpHoN anTeHHoi 116-23M, paccuntars o gpopmyite (11):

E =201g,|P-£,
8 (11)

rae P - MomHOCTh CUTrHasIa Ha BBIXOJ1€ IpUeMHO# anTeHHbl [16-23M, BT;

S - s¢ddexTuBHas mIomEaabL aHTeHHBI [16-23M, M’

p - BOJJHOBOE CONIPOTUBJIEHUE CBOOOIHOIO IIPOCTPAaHCTBA.

[TorpemHocTh U3MEPEHHMI HANPSIKEHHOCTH JJIEKTpUYecKoro nojs Og , Ab, paccyuTarh I0
dopmyte (10). i3smepenust mpoBOIUTH Ha YacToTax KaJlmOpoBkH aHTeHHBI AMS5-0.
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Pe3yanaTm MNOBEPKM CUYUTATH YHOBJICTBOPHUTCIIbHBIMH, €CJIA 3HA4YCHHUA IIOrpE€IIHOCTH
HSMCPCHHﬁ HaIpsOKEHHOCTH JJICKTPUYECKOro II0JId B JHAIa3oOHC YaCcTOT CHCTEMbl HaxXOJATCA B

npenenax + 3 ab.

8.3.1.7 Onpedenenue nozpewtHocmu  UIMepPEHUIl  CUbl  MOKA,  HABEOEHHOZ0
NEKMPOMAZHUMHBIMU NOJAMU

[TorpemHOCTh HM3MEPEHHH CHJIBI TOKA, HABEAECHHOI'O OJIEKTPOMArHUTHBIMHM IOJIAMH,
ONpENEIUTh [PH TIOMOLIA HM3MCPHTENBHOH JIMHMH, COJEpXKalled TIeHepaTop, H3MEPHTENb
(ananm3arop cnekrpa Agilent E4402B) u corsnacoBanHyio Harpy3Ky conpoTusienuem 50 Om.

AHanu3aTopoM HM3MEPUTH [18/ICHHE HANPSDKEHHsI HA HArpy3Ke M pacCUMTaTh CHIIy TOKa B

H3MEPHUTENILHON JIMHUM 110 popmy.ic (12):
Inl :UH_RH: (12)

rae I,; - cuiia ToKa B U3MEpPUTEIbHON JIMHKY, OB (MKA);

U, - THajeHWe HAmpsKEHMs Ha Harpy3ke, M3MEpsSeMOe aHAIU3aTopoM crekTpa Agilent
E4402B, nb (MxB);

R,- conporupnenue Harpysku, 1b (Om).

Cuily TOKa B M3MEPHUTEIILHOH JIMHUU ;) UBMEPHUTBL CHCTEMOM.

ITorpemHocTs M3MEPEHUI CHIlbI TOKA paccYUTaTh 1o dpopmysie (13):

01= I — L, (13)

P€3y.IILTaTBI IIOBEPKH CYMTATH YHOBJICTBOPUTCIBHBIMH, €CJIM 3HA4€HHUA IOTIPCIIHOCTH
I/I3MepeHI/Iﬁ CHJIBI TOKA, HABOJUMOTO 3JICKTPOMAarHUTHBIM I10JIEM, HAXOIATCA B IIPpEACIaxX +3 I[B.

8.3.1.8 Onpeodenenue nozpemtHocmu usmMepeHuil HANPANCCHUA NEPEMEHHO20 MOKA

[TorpemHOCTh WM3MEPEHUI HAMNPSDIKEHHs] MEPEMEHHOIO TOKA OIPENEIHMTh IIPH IMTOMOIIH
M3MEPHTENBLHOM JIMHUHM, COJIEPIXKALICH IeHepaToOp U COrIaCOBAHHYIO HAarpy3ky conpotusienuem 50
Om.

YpOBEHb BBIXOAHOTO CUIHaja IEeHEeparopa YCTaHOBUTH paBHbIM MuHyc 60 b (MkB),
gacroTy — 9 k['i1. C moMoIpio CUCTEMBI ¢ HAarpy’>KEHHBIM Ha BXOJ aHaJIM3aTOpa CIEKTPa CHCTEMBI
poOHUKOM HarpsbkeHus f16-122/1 u3mepuTs ypoBEHb CUTHAJIA.

AHaJIOrMYHbIE M3MEPEHUs [TPOBECTH HA YacTOTaX KaaHOpOBKM IPOOHHKA HampspKeHus. B
cilydae, HEOOXOIUMOCTH KOHTPOJISI YPOBHS BBIXOJHOIO CHTHajla I€Heparopa HCIOJIb30BaTh
aHanmm3aTop crektpa Agilent E4402B.

[TorpemHocTh U3MEPEHHUH IIEPEMEHHOr0 HANpPSDKEHHSl pacCYuTarh, KakK pa3HOCTh (B
JorapupMHUYECKHX €JIMHUIIAX) YCTAHOBJIECHHOIO U H3MEPEHHOI'O C IMOMOIILIO CHCTEMBI 3HAYEHHH
HaTpsKEHUS.

Pesynbrarhl MOBEpKH CYHTATH YJOBIETBOPUTEJIBLHBIMHU, €CJIM 3HAYEHHS IIOIPEIIHOCTH
MU3MEPEHHI HaMPsDKEHUS [IEPEMEHHOIO TOKa HaXoadTcs B npenenax + 3 ab.

8.3.2 Omnpexenenne 1nanazoHa pado4ymx 4acTor

8.3.2.1 Omnpenenenue jauanasoHa paboYMX YaCTOT OCYLIECTBUTH II0 pe3yJibTaTaM
oIpe/ieNIeH!s] HMOTPEIIHOCTH HU3MEPEHUH HAIIPSDKEHHOCTH 3JIEKTPUYECKOTO M MArHUTHOIO IIOJIEH,
CHJIBI TOKa, HABEJIEHHOT'O JJIEKTPOMArHUTHBIM I10JIEM, HAIMPSDKEHHs IEPEMEHHOro Toka. IIpu sTom,
Ha okpaHe [I9BM cucrtems! nomkeH HabJIIOAATBCS CUTHAI, a IOIPELIHOCTh U3MEPEHUH HE I0JDKHA
MPEBBINIATh 3HAYEHUH, YCTaHOBJICHHBIX B 1. 8.3.1.5 — 8.3.1.8.

8.3.2.2 Pe3ynpTarhl MOBEPKH CUMTATH YJOBJIETBOPHTEIBHBIMU, €CJIM JHAara3oH pabodmx
YacTOT CHUCTEMBI IIPH H3MEPEHWM HAIPSHKEHHOCTH MarHUTHOro nojs cocrariser ot 9 xI'm no
30 MTI'1, HanpsHKEHHOCTH 2JIeKTprudeckoro moss - ot 9 k' go 2000 MI'w, cuisl Toka - ot 9 KI'1 1o
300 MI' (¢ TH2-3), nanpsbxeHust iepeMmeHHoro Toka - ot 9 xI'n go 300 MI'..
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8.3.3 Onpenenenne MUHUMAJIbHOIO YPOBHS H3MEPAEMOil HANPSZKEHHOCTH MM0JIs, CHJIbI
TOKA, HABEAEHHOI'0 3JIEKTPOMAIHUTHBIM I10J1eM, HANIPSIKEHHsI IIEPEMEHHOI0 TOKa

8.3.3.1 OmpezeseHne MUHUMAJIBHOIO YPOBHS HM3MEPSIEMOW HANPSIKEHHOCTH IOJIA, CHJIbI
TOKa, HABEJEHHOrO JJIEKTPOMAIHUTHBIM II0JIEM, HANPSKEHUs NEPEMEHHOrO TOKa OCYIIECTBHUTEL B
5KpaHHPOBAHHOM IOMEIIEHHU METOJIOM HPAMBIX U3MEPEHUH HAMPSHKEHHOCTH JJIEKTPHYECKOrO U
MAarHUTHOTO IIOJIEHM, CHJIBI TOKA M HAIpPSDKEHUS [EPEMEHHOrO TOKa IPH OTCYTCTBHHM CHTHaJIa Ha
BXO0JIE€ CUCTEMBI.

8.3.3.2 Ilonocy mpomycKaHHsi M3MEPUTENBHOTO YCTPOHCTBA CHCTEMBI YCTAHOBUTH PABHOH
300 T'u. LleHTpaibHYIO YacTOTy HM3MEPUTENIBHOTO YCTPOWCTBA IIOCJIEOBATE/IBHO yCTaHABIMBATh
paBuoit - 9; 50; 90; 110; 500; 900 kI'w, 1,1; 10; 30; 100; 500; 900 MI'm; 1,1; 1,5; 1,8; 2,0 I'T.
Otcrpoiika oT ueHTpaibHoil yactorsl (ycranoBka SPAN) 1 kI'n.

8.3.3.3 K BX0jy WU3MCpPHTEIBHOIO YCTPOWCTBA MOJAKJIIOYATH MAarHUTHYIO aHTCHHY,
BXOJISIIYIO B COCTAB CUCTEMBI. M3MEPUTL HANPSHKEHHOCTH MAarHUTHOro nonst H,,y Ha gactortax 9;
50; 90; 110; 500; 900 xI'g; 1,1; 10 m 30 MI'.

8.3.3.4 MuHMMaJIbHBIA YPOBEHb W3MEPSIEMON HANPSIKEHHOCTH MarHUTHOrO moyst Hpin, 1B
(MKA/M), paccuuTaTh o ¢popmyJie (14):

Hein = Hini ¥ 3 A, (14)

8.3.3.5 K BXxojay H3MEpUTEJIHLHOIO IMPHUEMHUKA NOAKIIOYHUTHL 3JIEKTPHYECKYIO aHTCHHY,
BXOJIAIIYIO B COCTaB CUCTEMBI. VI3MepHUTh HaNPSDKEHHOCTD JIEKTPUYECKOro 1o Eysy Ha 9acToTax
9; 50; 90; 110; 500; 900 xI'w; 1,1; 10; 30; 100; 500; 900 MI'1; 1,1; 1,5; 1,8; 2,0 ['Tm.

8.3.3.6 MuHHMMaJIbHBIA YPOBEHb HM3MEPSIEMOM HAIPSHKEHHOCTH JJICKTPHYCCKOro IOJIS
paccuuTarth 1o gopmyJe (15):

Emin = Eusm + 3 1b. (15)

8.3.3.7 MuHHMMalbHOE 3HAYEeHHE CHJIBI TOKA Inin, OB (MKA), H3MepseMOe CHCTEMOWH,

paccuuTath 1o ¢popmyie (16):
Imin = UminI/ly + KK +3 ﬂB > (16)

riae K — naunbosnpiiee 3nauenue kodpduuuenra kanuOpoBKH TOKOCheMHHKA, 1b (oM™,

Uminny, 1b (MxkB) — naubosibliee 3Ha4YeHHE CpPEJHEr0 YpOBHS COOCTBEHHBIX LIYMOB
WU3MEPUTENILHOIO YCTPOHCTBA, 1b (MKB).

8.3.3.8 MunumanbHOe 3HauycHUe HanpspkeHus nomeX Upin, b (MkB), wu3mepsemoe
CHUCTEMOI, paccunTaTh 1o Gopmyiie (17):

Umm = Umin]/iy + KK +3 ﬂB, (17)

rine Ky - HanGorbiiee 3Hadenne KodQGunuenTa KamuOpoBKy NpoOHIKa HaNpsKeHus, 1b.

8.3.3.9 Pesynbrarhl I1IOBEpPKHM CUMUTATh  YJIOBJIETBOPHUTEJIbHBIMH, €CJIM 3HAYEHHs
MUHHMQJIBHOTO YPOBHSI H3MEpSEMON HAaNpsHKEHHOCTH TIOJIs, CHJIBI TOKA, HAaBEJICHHOIO
3JIEKTPOMArHUTHBIM I10JIEM, HAIIPSKEHUS IEPEMEHHOI0 TOKA HE MPEBBIIIAET 3HAYEHUH, YKa3aHHBIX
B Tabymie 4.

Tabnuna 4
MUHUMaJIBHBIA YPOBEHb W3MCPSIeMON HAIPSHKEHHOCTH JJIEKTPUYECKOro moJjisi, nb
(MxB/m) 15
MuHuUMaNBHBIA YpOBEHb U3MEPSIEMON HANIPSKEHHOCTH MarHUTHOTO 1oJist, Ab (HA/M) 20

MuHHManbHBIA YPOBEHL H3M€pH€MOfI CHJIbI TOKA, HABEJICHHOI'O 3JICKTPOMAarHuTHBIM

mmoJsieM, 1b (MKA) 38
MUHHMaJIBHBI ~ ypOBEHb H3MEpPSIEMOI0 HAIpsHKEHUS IepeMEHHOro Toka (c
UCI0JIb30BaHueM poOHuKa), b (MkB) 26




8.3.4 OmnpeneneHne TUHAMUYECKOro JAHANA3Z0HA H3MEPEHHI HANPIKEHHOCTH I0Jd,
CHJIbI TOKA, HABEJEHHOIr0 YJIEKTPOMATHUTHBIM I10JIEM, HANIPSKEHUS MEPEMEHHOI0 TOKA

8.3.4.1 OnpeneneHue TMHAMUYECKOTO JUAala30Ha U3MEPEHUH HAPSDKCHHOCTH MarHMTHOTO
1oJss OCYUIECTBHTH METOAOM OJTAJOHHOIO CPEACTBA M3MEPEHUH, B Ka4yecTBE KOTOPOro
UCIIOJIB30BaTh aHanm3atop crekrpa Agilent E4402B u u3MepuTelbHYIO PaMOYHYIO aKTHBHYIO
aHTeHHy [16-43.

8.3.4.2 M3mepenust mpoBoaAnTh Ha yactore 1 MI'm.

B TEM-sueiike ycraHoBku K2I1-70 ¢opmupyeTcst 3J€KTPOMarHMTHOE II0JIE, MArHUTHYIO
KOMIIOHEHTY KOTOPOIr0 U3MEpHTh aHaim3aTopoM ciekrpa Agilent E4402B ¢ narpyxeHHOW Ha HEro
anteHHo# 116-43. Peryaupyss ypoBeHb BBIXOJAHOTO CHUTHajIa BO30YXXZAIOUIEro reHepaTopa
ycranoBku K2II-70, nobutbesi noxkazaHuH BOJIBTMETPA, COOTBETCTBYIOLIMX HAIpPSPKEHHOCTH
marauTHOro nost 20 1B (MKA/M) (pacueT HalpsHKEHHOCTH 110JIs ocytuecTBisiercs 1o Gopmyae (7)).
YPpoBeHb BBIXOJHOI'O CHI'HAJIA I'€HEpaTOpa, IPU KOTOPOM HAIpPSXKEHHOCTH I0JIsi B TOYKE MpHeMa
paBHa 2 1b (MKA/M) — Upip.

8.3.4.3 VYBenuumBas ypOBCHb BBIXOJHOIO CHIH&JIa TIEHEPATOpa, JOOMTBHCS IOKa3aHWH
anaym3aropa crnektpa Agilent E4402B, cooTBETCTBYIOIIMX HANpPsHKEHHOCTH MarHUTHOTO IIOJIS
95 nb (MkA/M). YpoBeHb CUTHaJIa FeHepaTopa, IpH KOTOPOM HANPSHKEHHOCTH II0JIs B TOYKE IIpueMa
paBHa 95 nb (MkA/M) — Unax.

8.3.4.4 Ha BbIXO/I€ reHEpaTOopa YCTAHOBHTD aTTEHI0ATOp o0umM ocinabnenuem 75 ab.

8.3.4.5 He wu3MeHsss HacTpoeK reHepaTopa, B MECTE pPa3MEINEHHs JTaJOHHOM aHTEHHBI
YCTAaHOBUTh MArHUTHYIO AHTEHHY CHCTEMBl M C €€ IIOMOINBIO HM3MEPUTL HAIPSHKEHHOCTH
MarHUTHOTO IOJISI.

8.3.4.6 TlorpeniHOCTL U3MEPEHUN HAMTPSXKEHHOCTH I10JISI paccYUTaTh 1o popmyie (8).

8.3.4.7 Ecium norpemHocTh M3MEPEHUH HE IPEBBINAET YCTAHOBJICHHBIX 3HA4YE€HUH, TO
HU3MEPEHHOE CHCTEMOM 3HAYEHME HANPSIKEHHOCTH MarHuTHOro nois Hpyin onpenenser HHKHIO
rpaHully JUHAMHUYECKOI'0 AMana3oHa.

8.3.4.8 13 cxeMbl U3MEPEHUI UCKIIIOUUTH aTTEHIOATOP U U3MEPUTH HANPSHKEHHOCTE IT0JIS.

8.3.4.9 IorpemrHoCTh U3MEPEHUI HAIPSDKEHHOCTH HOJISL pacCYUTAaTh 1o Gopmysie (8).

8.3.4.10 Eciin morpemHocTs M3MEPEHUHM HE IMPEBBIIAET YCTAHOBJIEHHBIX 3HAYEHUM, TO
U3MEPEHHOE CHCTEMOI 3HAY€HHE HAIPSDKEHHOCTH MAarHUTHOrO MOJsi Hpax ONpenesnseT BEpXHIOK
IpaHuIly JUHAMHYECKOI0 AMANa30Ha.

8.3.4.11 /Iunamuueckuii auarazon D, nb, u3MepeHni HaNpsSHKEHHOCTH MarHUTHOIO IIOJIS
paccuuTarh 110 gpopmyJe (18):

B= Hmax - Hmm- (18)

8.3.4.12 PesynpraThl 11IOBEPKM CUMTATh YJIOBJETBOPUTEJIbHBIMH, €CJIM JUHAMHYECKHN
JMana3oH U3MEpeHUH HaNpsHKEeHHOCTH MarHUTHOTO OJisi He MeHee 75 nb.

8.3.4.13 JluHamMu4ecKuil JMana3oH H3MEPEHUH HANPSHKCHHOCTH 3JIEKTPHYECKOIro IO,
CHUJIBI TOKA, HAIIPSDKEHUS [IEPEMEHHOIO TOKA ONPEAEIIUTh aHAJIOTUYHBIM 00pa3oM, IIpHU IPUMEHEHUHU
3TaJIOHOB, CPEICTB U3MEPEHUH U BCIIOMOIaTEIbHOIO 000pyI0BaHUsI, UCIIOIb3YEMBIX B II. 4.12.

8.3.4.14 YpoBeHb BBIXOJIHOI'O CUI'HAJIa YCTAHOBUTH TAKHUM 00pa3oM, 4TOOBI B TOUKE NMpHEMA
00ecreYnTh HaNPSKEHHOCTD JIEKTPUYECKOro o, paBHyto 15 nb (MxB/m), cuiny Toka B JHHUW,
paBHy1o 38 1b (MKA), HanpspKeHHe nepeMeHHoro Toka 26 (MkB).

8.3.4.15 M3mepeHnue HanpspKEHHOCTH DJIEKTPHUYECKOrO I0JI MPOBOAMTH HA Yactorax 1 M
100 MI'y, 1 m 2 I'T.

8.3.4.16 M3mepeHne cuiibl TOKA U HANIPSDKEHHSI TPOBOIUTH Ha yacToTax 1, 100 u 300 MI 1.

8.3.4.17 Pe3ynbraThl 1IOBEPKH CYHTATh YIOBJICTBOPUTE/ILHBIMH, €CIAH JUHAMHYECKHIA
JMana3’oH M3MEPEHUH HaNpPsHKEHHOCTH JJIEKTPUYECKOIO0 M MArHWTHOrO [MOJIeH, CHIIBI TOKa,
HaIpsDKEHUs IEPEMEHHOrO ToKa He meHee 75 nb.



8.3.5 [IlpoBepka KOHTPOJLHOH CyMMbI  HCIOJIHAEMOI0 KO (uudposoro

unenTuduxaropa I10)

8.3.5.1 OcymecTBHUTH IIPOBEPKY COOTBETCTBUS CJIEAYIOIIHKX 3asIBJICHHBIX
MAEeHTUUKAIHOHHBIX JaHHBIX [10:

— unenTHuKanuorHoe HanMenosanue I10;

— HOMep Bepcuu (naeHTuduKannonHeli Homep) 110;

— uubposoit maenTHduUKaTOp MeTponorndecku 3Hauumoi wacth 10 (KOHTpoIbHAS
CyMMa HCTIOJTHSEMOT0 KOJa);

— aJTOPUTM BEIYHC/IeHHs UudpoBoro uaeHtudukaropa I10.

8.3.5.2 PesynbTaT  NPOBEPKH  CYMTATh  [OJIOKUTEIBHBIM,  €CIH  IIOJYYCHHBIC
unenTuduKanuonHse ganHple 110 (MoeHTH(UKANMOHHBIC HAWMEHOBAHWs, HOMEpA BEPCHH,
nU(ppOBBIE UAEHTU(HUKATOPBI) COOTBETCTBYIOT HAEHTUDHUKAUMOHHBIM NaHHBIM, YKa3aHHBIM B

Tabsuie 5.

Tabynna 5
HnentudrkanvoHHble JaHHBIE 3HayeHue 3HayeHue
(mpu3HaKn)
nnenTuukauonHoe  HammeHosanue | I1O «Curypa-JlaiTy» 1O «Curypa-Uurepdeiic»
I10
HOMEp BepcHH (MAECHTU(PHKAHMOHHBINA 5.1.0 5.1.0
HoMmep) T1O
" o 9347519c¢ b54e6e34
meganol s gRam AT (KC oaitna «SigurdX.exe») | (KC daiina «sigurd.dpm»)
ANroput™M BBMHCIEHHS — | AITOPUTM BBIYHUCIICHHA —
Jpyrue HIeHTH(GUKAIMOHHEIE JaHHbIe, | IporpaMma «®HKC» | mporpamMmma «DOUKC»
€CJI UMEIOTCS Bepc.2.0.1 (asroput™ Bepc.2.0.1 (anroput™
«YpoBeHb-3») «YpoBeHb-3»)

9 O®OPMJIEHME PE3YJIbTATOB IIOBEPKH

9.1 [lpu MOJNOXKATENBHBIX pE3yJIbTaTaX IOBEPKHA CHCTEMbl BBINACTCA CBHIETEIHCTBO
ycranosjienHo# ¢opmel. Ha 000poTHOM CTOpOHE CBHACTEIBCTBA O IMOBEPKE 3alUCHIBAIOTCS
pe3y IbTaThI IOBEPKH. I1apaMeTpbl, ONpe/Ie/IeHHbIE IIPH MOBEPKE, 3aHOCAT B (GOPMYJISIp HA CHCTEMY.

9.2 B ciiyyae OTpHIATENBHBIX PE3YJIBTATOB IIOBEPKH, IOBEPAEMas CHCTEMA K JaIbHEHIIIEMY
IPHMEHEHHIO He JoTyckaeTcs. Ha Hee BBIIASTCS M3BELIEHHE O HEMPUTOAHOCTH K AalbHEHIICH
SKCIIyaTally ¢ yKa3aHHEeM HPUYUH 3a0pakoBaHHMs, a B GOpMyYJISIpe JENArOTCs COOTBETCTBYIOLINE
3aITUCH.

HavanpHUK oTHena

'l CU ®BY «['HMI] Muno6opons! Poccun» , K.C. Uepnses
3aMecTUTeNb HaYaIbHUKA OT/IeNIa - Ha4aJbHUK JJabopaTopHH (,,'_\5’ ;
'Y CU ®BY «'HMI] Muno6oponsl Poccun» . N ﬁﬁg\c [IxypkuH




