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1 BBOJHAS YACTb

1.1 Hacrosmas Meronuka mosepku (nanee — MII) ycTanaBiuBaeT METOIBL M CPE/CTBA MIEPBAT-
HO# M TIEPHOIIIECKOH IOBEPOK KOMILIEKCA aBTOMATH3HPOBAHHOIO M3MEPHTEIBHO-BEITHCIUTEILHOTO
TMCA 1-6 B 077, msroroemenroro OO0 «HIIII «TPUM CIUII M3mepuTebHBIE CHCTEMED?,
r. Cauxt-ITerep6ypr, 3aBozckoit Ne 077 (naree — KOMIDIEKC).
[lepBuuHas TOBepKa KOMILIEKCZ TPOBOXWTCA NPH BBOJE €r0 B SKCINIyaTallMIo H IHOCIe

PEMOHTA.

TleproapyecKas OBEPKa KOMILIEKCA [IPOBOXUTCA B XO/IE €0 SKCIUTyaTallHH 1 XPaHCHHS.
1.2 KoMIuTeKe IpefHa3sHaveH 11 H3MEPEHHH paMOTeXHHYECKAX XapaKTePUCTHK aHTCHH.
1.3 [ToBepka KOMIUIEKCA IPOBOJUTCS HE PeXe ONHOrO pasa B 24 (mBamuaTh YETHIPE) MECALA.

2 OIIEPAIIUH IIOBEPKH
IIpy mpoBeNeHMH NOBEPKH KOMIUIEKCA JOJDKHBI OBITH BBINOHEHDI ONEpALiy, YKa3aHHBIC B

tabmuue 1.
Tabmuua 1 — Onepanuy NOBEPKH

HaumMeHoBaHue onepaiui

[Mynxt MII

I[TpoBeneHueE onepanyii npu

TIEpBUYHOM IIOBEPKE

IIepI/IOI[H‘ICCKOi;I TIOBCPKE

1 BuemHuit ocMOTP

8.1

-+

+

2 OnpoboBaHue

8.2

+

+

3 OmnpenencHUe METPOJIOTHYC-
CKHX XapaKTEPHCTHK

8.3

3.1 OnpeneneHue MOrpelIHOCTH
W3MepeHHii aMIUIMTYIHOTO pac-
TpeeNeHns NEKTPOMarHuTHO-
ro moias u abCOMIOTHOH IIO-
IPEIIHOCTH H3MEpEeHHH (a3oBo-
ro pacupejeieHus JEKTpoMar-
HHUTHOTO IOJIS

83.1

3.2 OmpeneneHue MOrPEIIHOCTH
H3MepEeHHA OTHOCHTENBHBIX
ypOBHEH aMIUIMTYAHBIX JHa-
rpamMM H abCONIOTHOH morpem-
HOCTH H3MEpeHHH  (a3’oBbIX
AparpaMMm

8.3.2

3.3 OmpepeneHue MOrPeIIHOCTH
n3Mepennit KodpduIEeHTa yCH-
JIEHMSI aHTEHHBI METOIOM 3aMe-
IEHUA

8.3.3

3.4 OnpegencHue AuanasoHa
pabo4mx 4acToT

8.3.4

3.5 Onpenenenue pasMepoB pa-
Goueit 001aCTH CKAHMPOBAHUSA

8.3.5

3.6 OmpeneneHue CEKTOpa yIJIOB
M3MepseMbIX JHarpaMM Halpas-
JIEHHOCTH

8.3.6




3 CPEACTBA IIOBEPKH

3.1 Ilpu mpoBeaeHAM MOBEPKH KOMILTEKCA NOJDKHBI OBITH IPUMEHEHE! CPEACTBA U3MCPEHUH,
yKa3aHHbIe B Ta0IHUIE 2.

Tabnuna 2 — Cpeacrsa u3MepeHHi U1 OBEPKH KOMILIEKCa

Haumenosanwe 1 TH (yCIOBHOE 0603HaYeHHE) OCHOBHOI'O HIIH BCIIOMOTaTeIbHOIO
Myt MIT CpeicTBa MOBEPKH; 0003HaYeHNEe HOPMATUBHOIO TOKYMEHTA, PErJIAMEHTHPYIOIIETO
TEXHHYECKHE TPeOOBaHUA, H (HIIM) METPOJIOTHYECKHE U OCHOBHBIE TEXHMYCCKHE
XapaKTEPUCTUKU CPEACTBA IIOBEPKU
8.3.1-8.3.5, | ATTeHroaTop cTyneHYaThii mporpammupyeMsrii 84908M, nuanason vactot ot 0 10
8.3.7 50 I'T'u, auana3on BBOAUMEIX ociabienuit ot 0 no 65 ab ¢ maroM 5 b
8.3.1-83.4, | HaGop Mep koapuuneHToB nepenauy U oTpaxkeHus 85056A, nuanason 4acToT OT
8.3.7 45 MI'u mo 50 I'T'y
Cucrema jasepHas KOOpAHHAaTHO-U3MepuTelbHas Leica AT401, quanason uzmepe-
8.3.1-8.3.7 | Huii paccTosHmi ot 1,5 10 60000 MM, npeesn AOImycKaeMo# OCHOBHO#M a0COIOTHOM
HOTPEITHOCTH 00beMHBIX H3MepeHui £15 MKM + 6 MKM/M

3.2 JlomycKaeTcs HCIOIb30BaTh aHAJOTHYHBIE CPENCTBA NOBEPKH, KOTOPEIE ofecmeyar u3Me-
PEHHS COOTBETCTBYIOIUX ITAPAMETPOB C TPEOYEMOH TOYHOCTBIO.

3.3 CpenctBa mOBepKH MODKHBI OBITH HCIPAaBHBEI, IIOBEPEHBI H HMMETh CBHICTENLCTBA O
HOBEpKE.

4 TPEFOBAHMS K KBAJIM®HKAIIAY TOBEPUTEJIEN

4.1 TloBepka JIOJKHA OCYLIECTBIATHCS JIMAMH C BBICIIHM H CPeJIHEM TEXHHYECKHM 00pa3osa-
HHEM, aTTECTOBAaHHBIMM B Ka4eCTBE MOBepUTeNel B 00/IaCTH pagHOTEXHUYECKUX H3MEPEHHH B COOT-
serctBud ¢ [OCT P 56069-2014, n uMeOIUME KBATH(HKAIIHOHHYIO TPYIILy JI€KTPOoO€30IIaCHOCTH
HE HHXE TPEThEH.

4.2 Tlepen npoBeficHHEM MOBEPKH NOBEPHTEND NODKEH IPEABAPUTENLHO 03HAKOMHTECS € 0~
kymeATOM «KOMIUIEKC aBTOMAaTH3HPOBaHHBIH M3MEpPHTENbHO-BhUMCTUTENbHEIE TMCA 1-6 B 077.
PykoBozctBo mo sxcmryaranun. TMCA 077.006.005 PO».

5 TPEBOBAHUS BE3OINIACHOCTH

5.1 Ilpu mpoBeIeHHH TOBEPKH JOJDKHBI OBITH COOMIONECHBI BCe TpeGOBaHHs O€30IIaCHOCTH B
coorserctBur ¢ IOCT 12.3.019-80 «CCBT. Ucnsrranns ¥ uzMepeHus dnexTpudeckue. O6mue Tpe-
OoBaHHA 0€30IIaCHOCTHY», a TaKkxke TpeGoBaHHS (e30MacHOCTH, NMPHMBEIEHHBIE B JKCILIYyaTAllHOHHON
JOKYMEHTAIMH Ha COCTaBHBIE 3JIEMEHTHI KOMILTEKCA M CPEZICTBA IIOBEPKH.

5.2 Pa3MemeHye M MOAKIIOYEHHE H3MEPHTENBHBIX INPHOOPOB pPaspeliaeTCs IPOH3BOIHTH
TOJIBKO IIPH BEIKJIFOYCHHOM NHUTAHKH.

6 YCJIOBHUS IIOBEPKHA

6.1 Tlpu mpoBeleHMH TOBEPKH KOMILIEKCA AODKHEI COOIIONATBCA YCIOBHS, NPHBEACHHBIC B
tabmuie 3.
Tabmuua 3 — YcnoBus MpoBeJeHUS IOBEPKU KOMILICKCa

Hopmansroe | JlomyckaeMoe OTKJIOHEHHE
Bnusomas BeTHIMHA
3Ha4YEHHE OT HOPMAILHOTO 3HAYEHHS
TeMneparypa oxpyxatommei cpezsl, °C 20 +5
OrHocHTEbHAs BIAXHOCTH BO3yXa, %o ot 30 no 80 -

ot 84 mo 106,7 -
122

YacToTa nutaromei cety, I'mg 50 +1

AtMmocdepHoe naBnenue, klla

HanpsixeHne MUTAIOIIEH CeTH IEpEMEHHOr0 ToKa, B 220




7 IOJAT'OTOBKA K ITPOBEJEHHIO IIOBEPKHA

7.1 TIpoBepHTH HATHYHE 3KCIUTYaTAHOHHOM TOKYMEHTAIMH H CPOK NCHCTBHS CBUETENBCTB O
II0BEpKe Ha CPEICTBA IIOBEPKH.

7.2 TIOArOTOBATh CpPEACTBA TOBEPKH K MpPOBENCHHIO M3MEPCHHH B COOTBETCTBHH C
PYKOBOJCTBaMH [0 HX IKCILTyaTal[uH.

$ IPOBEJEHUE IIOBEPKH

8.1 BHemHuii 0cMOTp

8.1.1 IIpu mpoBeIcHHH BHEIIHETO OCMOTPA KOMILIEKCA IIPOBEPUTD!

— KOMIUIEKTHOCTD ¥ MAPKHPOBKY KOMILJIEKCa;

— HapyXXHYIO IOBEPXHOCTb 3JIEMEHTOB KOMILIEKCA, B TOM YHCIIE YIPABILTIOIHMX H IHTAIOMAX
Kabeneit;

— COCTOSTHHUE OPTaHOB YIPaBJICHUS;

8.1.2 TIpoBepKy KOMILIEKTHOCTH KOMILIEKCA HPOBOJHUTH CIMICHHEM JEHCTBHTENBHON KOM-
IIEKTHOCTH C JaHHBIMH, NPUBEICHHBIMA B pasfeine «KOMIUIEKT IOCTaBKH» JOKYMCHTa «Kommekc
ABTOMATH3MPOBAHHBI  H3MepHTENbHO-BhraHCIuTeNbREN  TMCA 1-6 B 077. [Ilacmopr.
TMCA 077. 006. 00B I1C» (manee — IIC).

8.1.3 TIpoBepKy MapKUpPOBKH NIPOM3BOIMTD IIYTEM BHEIIHETO OCMOTPA U CIIHYCHHEM C JAHHBI-
mu, npuBenenHbMA B T1C.

8.1.4 Pe3ynbTaThl BHEIIHETO OCMOTPA CIATATD NOJOXKHTEILHBIMU, SCIIH:

— KOMIUTEKTHOCTB ¥ MapKHpOBKa KoMiuiekca cooTsetcTyeT I1C;

— HapyXHas MOBEPXHOCTh KOMIUIEKCA HE HMEET MEXaHHYECKUX HOBPEXXACHUN H IPYTHX
ne(heKToB;

— ynpaplsiOmMe M OHTAOMMe Kabemy He HMEIOT MEXaHW4IeCKHX M IJICKTPHICCKUX
TIOBPEXICHUH;,

— OpraHbl YNIpaBleHHs 3aKpeIUICHBl NpOYHO M Ge3 NEepeKoCoB, JEHCTBYIOT IUIABHO H
06eCIICINBAIOT HANEKHYIO PUKCALHIO;

— Bce HANNMCH HA OpraHax YNpaBIeHHA W HHIMKAIMA YETKHE M COOTBETCTBYIOT HX
(G yHKIMOHATEHOMY Ha3HAYCHHIO.

B IPOTHBHOM CIydae pe3yJIbTaThl BHEUIHETO OCMOTPa CUHTATh OTPHNATENBHBIMU M NOCIENY-
JOIIME ONEPAIIUH TOBEPKH HE IIPOBOJUTE.

8.2 OnpoloBanue

8.2.1 VnenTrguKamys mporpaMmeoro obecnedenus (nanee — I10)

8.2.1.1 BxmounTs nepcoHabHble KomnbioTeps! (nanee — I1K), mx gero:

— Ha GlI0Ke HCTouHKKa GecrepeboitHoro nuranms Haxars knonky BKJL

— HaxaTh Ha cucTeMHOM Gioke I1K KHONKY BKITIOYCHHS,

— BKJIIOYMTH MOHHTOD.

TTocne 3arpy3ku onepanuonHoit cucteMsl WINDOWS 7 Ha skpaHe MOHHTOpPA [TK nabmonatsb
uKOHKY nporpammsl FrequencyMeas, NFCalc, AmrView.

VeraHoBuTh paee Ha ITK mporpamMmy, HO3BOJIAIOIIYIO ONPENEIATH BEPCHIO M KOHTPOJBHYIO
cymmy Gaita o anroputMy MDS5, HanpuMep, iporpamMMy «HashTab».

8.2.1.2 Bribpars B nanxe TRIM daiin Fi requencyMeas.exe, HOXaTh Ha IIPaByIO KHOIIKY MBIIIH
Ha (aiine 1 BHIOPaTh MyHKT «CBoOHCTBAY. OTKpHITh BKIAAKY «Xem-cyMMbl (anioB». Habmopats
KOHTpOJIbHYIO CyMMY (aiina FrequencyMeas.exe 110 alNrOpHTMY MDS5. Otkperth BIagKy «O mpo-
rpamme». HaGmonath 3Ha4eHHE BEPCHH daitna FrequencyMeas.exe. Pe3ynbTaThl HabmoeHus 3a-
¢uxcupoBath B paGoueM XypHaie.

8.2.1.3 ToBTopuTh onepanuy 1. 8.2.1.2 11 nporpamMm NFCalc.exe u AmrView.exe.

8.2.1.4 CpaBHUTB MOTYYEHHBIC KOHTPOJIBHBIE CYMMBI H BEPCHH C HX 3HATICHIAIMH, 3aIHCaHHbI-
mu B [IC. PesynpTar cpaBHeHHS 3aQHKCAPOBATH B paboueM XKypHaIe.

8.2.1.5 Pesynbrarsl uneHTHdEKamuy 110 cunuTaTh MONOKATEIBHEIMH, €CIIH [IOJTy9eHHEIE HICH-
TiduKanronHsie faHHbe [10 COOTBETCTBYIOT 3HAYEHUSM, IPHBC/ICHHBIM B tabmuue 3.
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Tabnuna 3 - Unentudukanmonssle naaase [10

WnentnduxannoHnbIe 3naucHue
JlaHHbIE (MPU3HAKH)
WnenTudnkanuonHoe FrequencyMeas.exe NFCalc.exe AmrView.exe

HamMenoBanue [10

Hlomep bepenit (nacTH- 6.0.0.0 3.20.1 3.16.60612
¢uxarmonHsIi HoMep) 11O

udporoit npentuduxarop | 776C8FC8E058E725 | 90F2307A43D11220 | FAF113F3C83206EB
110 (xonTponbHas cymma | 27CC58A6A8D62804 | 7504337BICCA9F24 | 863D69624F5D3FCO
HCIIOJHSIEMOr0 Koza) (aroput™ MD5) (anroput™ MD5) (anroputM MD5)

B npoTHBHOM CiTydae pesysbTaThl NPOBEPKH COOTBETCTBHS IO CUMTATH OTPHIATEIBHEIMA H
HOCIECAYIOLIME OIEPAMK TTIOBEPKH He IIPOBOIMTE.

8.2.2 TIpoBepka paboTocnoco6HOCTH

8.2.2.1 IloaroToBHTH KOMILIEKC K paboTe B COOTBETCTBHH C PD.

8.2.2.2 [IpoBepuTh paGOTOCIOCOGHOCTD aNmapaTyphl KOMILIEKCA Iy TeM IIPOBEPKH OTCYTCTBHS
cooGmeHu# 06 omMbKax 1 HEMCIPABHOCTAX IIPH 3arpy3Ke IIPOIPAMMHOTO ITPOAYKTA JUIS H3MEPEHHH B
OmmxHeit 30He «FrequencyMeas».

8.2.2.3 IlpoBeputs paGoTOCOCOGHOCTH BCEX IIPHBOAOB IATEKOOpauHATHOTo T-ckanepa (X, Y,
Z,P,EL) AL-4953-1-13m-13m-V-S:

— IIpH IiepeMelleHnH 1o ocu 0x;

— IIpH IiepeMemeHuy o ocu Oy;

— [IpY nepeMelneHnH 1o ocu 0z;

— IIPH BPAlIEHHH KapETKH 30HIa B INIOCKOCTH IIOJIAPHU3alIHH;

— IPH BPaIlEHUH KapETKHU 30H/a II0 YTIIy MeCTa.

8.2.2.4 CoemnHUTS IIPH IOMOINH [IEPEMBIYKH COSTHHHUTENb Kabess «BXOX AHTEHHBI-30HIA» H
COC/IMHUTEND Kabels «BbIXO/ HCHBITEIBAEMOM aHTEHHED». B COOTBETCTBHH ¢ IKCIUTyaTalMOHHON 10-
KyMEHTallHed Ha KOMIUICKC IIOArOTOBUTH K paboTe BEKTODHBIN aHAIM3aTOp SJEKTPHYECKMX Iemeif
ZVA 8 (nanee — aHanmM3aTop) M3 COCTaBa KOMILIEKCA, NIEPEBECTH €ro0 B PEXHM H3IMEPEHHH MOZIYIIS
KOMILIEKCHOTO K03 puIMeHTa nepeaayy. Y CTaHOBUTb ClIENYIOINYe HACTPOMKY aHaIM3aTopa:

- nojoca anamu3a ot 1 g0 6 I'T'm;

- IIMPHHA TOJIOCH ponyckanug 1 MIm;

- YPOBEHb MOIIIHOCTH BBIXOAHOrO Kojebanus 0 nb (MBT).

Ha sxpane anamusatopa HabmonaTh pe3ynbTaT M3MEpPEHHH YaCTOTHOH 3aBHCHMOCTH MOAYJIA
k03¢ puumenta nepenaqn. [Ipu 3ToM TODKHBI OTCYTCTBOBATb pe3KKe H3MEHEHHS TIOMTyUEHHOR XapaK-
TEPHCTHKH, CBHACTENBCTBYIOIIHE O HEYIOBJICTBOPHTEIBHOM COCTOSHHH paJHOYaCTOTHOIO TpaKTa
KOMILIEKCA.

8.2.2.5 B cootserctenu ¢ PO ycranosuts anTerny TMA 1-6 O u3 coctasa komImiekca B paGo-
4yI0 30Hy cKaHepa. HacTpouTh KOMIUIEKC H IIPOBECTH H3MEPEHHs aMILUIMTYAHOM JAarpaMMEl HalpaB-
JIEHHOCTH aHTeHHBl TMA 1-6 D Ha yactoTtax 1;3 u 6 [T,

8.2.2.6 PesybTaThl IOBEPKM CYUTATH HONOKHTENBHBIMH, €CIH [ATHKOODIMHATHEI T-ckaHep
X, Y, Z, P, EL) AL-4953-1-13m-13m-V-S obecreunBaer nepeMemeHne aHTeHHbI-30H1a 0 ocsv 0X,
0y, 0z, B IIOCKOCTH MONIAPH3ALMHU H IO YIIIy MECTa, Ha KPaHe aHAIM3aTopa HaGoNaeTCs Pe3yIbTaT
H3MEPEHH YaCTOTHOM 3aBHCHMOCTH MOZRYIII KodbdunuenTa nepenaun 6e3 pe3Kux M3MEHEHHH, KOM-
IUIEKC 00eCreYrBaeT U3MEPEHHsI aMILTHTYIHBIX JHarpaMM HaNpaBIeHHOCTH, a TaKKE OTCYTCTBYET
IporpaMMHas HJIH anlapaTHas CHTHAIH3AIMsA O HEMCIIPABHOCTIX KOMILIEKCa.

B [IpOTHBHOM CJIy4a€ pE3yJIbTaThl IIOBEPKH CUYHTATh OTPHLATEIBLHBEIMU H IIOCIIEAYIOIUE OIle-
panny IMOBEPKH HE IPOBOAHUTH, KOMIIJIEKC 6paKyeTc;1 H HNOUICKHUT PEMOHTY.




8.3 OnpenesieHne METPOIOTHYECKHX XaPAKTEPHCTHK

8.3.1 Onpenejenne MNOTPEMHOCTH HM3MEPEHHA AMIUIATYIHOTO  pacHpene/ieHust
3/1eKTPOMATHHTHOTO MOJs H aGCOJIIOTHOM NMOTrPemHOCTH U3MepeHHii Ga3oBoro pacipenejaeHus
3JIEKTPOMATHHTHOI'0 N0JIAA

8.3.1.1 TlorpemHoCTh M3MEPEHUH AMIUIMTYJHOTO PACIpeleNCHHs JICKTPOMArHUTHOTO MOJIA

S ,, ib, onpenemmts o Gopmynam (1) - (4):

8, =201g(l+KS;), (1)
=fS+|9A1|+|9A2| 2
S+|9A1|+|9A2|

B

; €)

4)

rae 0, - TOrpelHOCTh H3MEPEHHH MOTYI KOMILIEKCHOTO KOI((QUIMEHTa IIepenaty aHau-
3aTOPOM M3 COCTaBa KOMILIEKCA,

6 ,,- TIOTPEIHOCTs W3MePEHNH, 0OYCIOBIEHHAs HEHACAIbHOM [OIAPH3AHOHHON pa3BsA3KoOi
aHTEHH-30HJIOB U3 COCTaBa KOMILIEKCA,

S — cpemHee KBaJPaTHYECKOE OTKIOHEHHE PE3YJITATOB H3MEPEHHH aMILTATYIHOTO pacupese-
JIeHHUS,;

A — pe3ynbTaT H3MEPEHNH aMILIUTYAHOTO pacpe/IcICHN;

A — cpennee apudMeTHIECKOE PE3yTHTATOB H3MEPEHUH aMIUTHTYAHOTO PaCIIPENIEICHAUS,

t — koaddunment CThIOEHTa LI 3aaHHOTO YHCNIA PEATH3ALUA H3MEPEHHH aMILTHTYIHOTO
pacupe/ieeHusl.

AGCOMOTHYIO IOrPEIHOCT H3MEPEHHH (Ha30BOro pacnpesieiecHHs EKTPOMArHUTHOTO 11O

A , TPayc, OIPeAeIUTS 10 popmymnam (5) — (8):

180 _
Ay =—K,Syy, 5)
/4
2 2 2
S2¢ = gd)l + 0472 +9<D3 + S2 , (6)
2 2 2
o 5 +1.1,02, + 62, + 6%, 0
;=
S¢ +\/9d2>1 +0<12)2 +0l12§3
3
—_—, ®)

rae 6, - HOTrPelIHOCTs U3MEPEHHH (asbl KOMILIEKCHOTO ko3¢ durrenTa nepeaayd BEKTOp-
HBIM QHAJTM3aTOPOM IIeTIeH U3 COCTaBa KOMIUIEKCa, pal;
8, - IOrPEIIHOCTh H3MepeHui (asbl, 00yCIOBICHHAS HETOYHOCTBIO IIO3HIMOHHPOBAHHS aH-
TEHHBI-30H/1a B IVIOCKOCTH CKaHMPOBAHHs, pal;
6,,- TMOTPEMHOCTh H3MepeHHH (ha3bl, 00yCIoBICHHas CIyJaHHBIMH neperubamMu paguoda-
CTOTHOTO TPaKTa KOMIUIEKCA, Paj;
7



S¢ — cpenHee KBapaTHYECKOE OTKJIOHEHHE PE3y/IBTaTOB H3MEPEHH it (ha30BOro pacipe/eleHns,
pazn;
¢ — pe3yapTaT U3MepeHui (a3oBOro pacipeeneHus, pa;

¢ — cpenHee apupMeTHYIECKOe 3HAYEHHE Pe3yJIbTaTOB H3MEpeHHil (a30BOro pacipeneneHus,
pan.

ITorpemHoCTs M3MEPEHHH aMIUIUTYIHOTO paclpedeneHHs 3JICKTPOMArHATHOIO IO M II0-
IPEITHOCTE H3MEpEHHUH (Ha30BOro pacrpeeneHus JIeKTPOMAarHUTHOTO OIS ONPEAEIHUTh IPH OTHOCH-
TEeJBHBIX YPOBHAX aMILIMTYAHOrO pacipeneneHus oT Munyc 10 mo munyc 50 nb ¢ unTepaiom 10 ab.
JluHaMHYEeCKHH THAla30H M3MEPEHHH aMIUTMTYIHOTO paclpeiefeHus PH 3TOM JOJDKEH COCTABIIATh
ne menee 60 1b. Ilox qvHAMMYECKHIM AHMANa30HOM H3MEPEHHH aMIUIHTYIHOTO paclpeneeHHs II0HH-
MaTh OTHOLIEHHE MAaKCHMAJILHOIO YPOBHs aMIUTMTYIHOIO paclpelelcHUs K CpelHEMY YPOBHIO H3Me-
PSIEMBIX PaIHOLIyMOB.

ITorpemHoCTs M3MEpEHHH aMIUIMTYOHOIO PACIpENEICHUS 3JIEKTPOMAarHUTHOIO IOJSA M II0-
IPEMIHOCTD H3MEPEHHMH (a30BOro pacnpeieNIeHus NEKTPOMAarHUTHOTO MOJIA ONPEAETHTE Ha 4acTOTax
1;3u6ITm.

Ha vactorax 1 u 3 I'T'n orpannuuthes popmynamu (9) u (10):

8, =2201g(1+]0,,|+16.,)); )
A, =+33011062, + 62, + 62, . (10)
T

YacTHEIE COCTaBIAIOMME TOTPEITHOCTH M3MEPEeHHi (cnaraeMble B BhIpaxenusx (2), (3), (6),
(7)) onpenenuTh MO CIELYIOIHUM METOAUKAM.

8.3.1.2 TlorpemHOCTs H3MEPEHHH MOy KOMILIEKCHOTO KoddduuuenTa mepenadn BEKTOp-
HBIM aHAJIU3aTOPOM ILIENEH K3 COCTaBa KOMIUIEKCA ONIPEeJENHTh IPH IOMOINM arTeHroatopa Agilent
84908M.

B u3MepHTeNBHBI TPaKT KOMILIEKCA BHECTH aTTEHIOATOP TAKMM 00pa3oM, YTOGHI OH COEUHST
pasbeMBl PaJIHOYACTOTHBIX Kalbesel NI MOAKTIOYEHHS HCIBITHIBAEMOM aHTEHHBLI H aHTEHHEI-30H/A.
OcnabneHne aTTeHI0aTOpa YCTaHOBHTE paBHeM 0 1b.

[IpoBecTH MONHYIO ABYXIOPTOBYIO KATHOPOBKY BEKTOPHOIO aHANM3aTopa LieHed H3 cocTaBa
KOMIUIEKCa B KOMILIEKTE ¢ INTATHRIMH PaJHOYaCTOTHBIMH KaOeJsIMH M aTTEHI0ATOPOM B IMAINA30HE
gactoT 0T 1 10 3 I'T B cooTBETCTBUY € TEXHHYECKOH JOKYMEHTALMEN Ha HETO.

Y CTaHOBHTH CICAYIONME HACTPOHKH BEKTOPHOIO aHAIM3ATOPA LiENeH:

- mojioca aHanu3a ot 1 7o 3 I'T'n;

- MIKMpHHA NOJI0CH] nponyckanus S00 I'm;

- PEXXHM HU3MEPEHHH MOy KOMIUIEKCHOr0 kKo3ddunuenTa nepenayun S21;

- KoJm4ecTBO To4uek 3601.

be3 mojaus MOLIHOCTH C IIOPTa I€HEpaTopa BEKTOPHOTO aHAIM3ATOpA IENel IPOBECTH H3Me-

PEHHS MOyl KOMIUIEKCHOTO K03 dHiueHTa TIepeaayn S1 2(f, )’ , Ib. 3adMKCHpOBaTh BEPXHIOIO IPa-

Huny AYX myma N, 1b.

VYBennuneas MOIITHOCTH CHTHAaJIa C Iopta reHepaTopa aHajin3aTtopa, Ba(I)I/IKCI/IpOBaTB OHOpHBIﬁ
S12( £, ) > (N +60), xB.

Hsmenss ocnabnenue arrenioaropa ot 0 10 50 nb ¢ marom 10 ab, npoBecTH U3MepEHHS MO-
JyJisl KOMIUIEKCHOTO KO3 uiuenTa nepeayn.

ITorpemHOCTD H3MEPEHHUH MOIYIIA KOMILIEKCHOTO K0 HIHEHTa Iepefayn Ha KaX 10 4acTo-
Te f,, yKasaHHo# B 1. 8.3.1.1, paccunTaTh Kak pasHOCTH (B JIOrapu(MUYECKUX €IMHHAIAX) MEXKITY H3-

S12( f,)

eM ocyabiieHus aTTeHroaropa L(f;), Ab, 3aIHCaHHBIM B €r0 TEXHAYECKOH JOKYMEHTAUH (CBHIETENb-
CTBE 0 IOBepKe), mo ¢opmyite (11):

YPOBECHB, IIpK KOTOPOM obecneunBaercs yCIIOBHC

MEPEHHBIM 3HaYEHHEM MOAYIS K03 dHIIHEeHTa epeiaun , 1B, ¥ NeHCTBUTEILHBIM 3HAYCHH-




0,,(f) =|S12(f)|~ L(f), 11)

3a norpemHocTh 6, UL KXAOr0 HOMHHAJIA OCIabIeHHA, COOTBETCTBYIOLIErO OTHOCHTEIh-
HOMY YPOBHIO aMIUIMTYyJHOTO paclpeeneHus deKTPOMAarHUTHOTO MMOJIs M, IPHHATH MAaKCHMAJIbHOE
3HaYeHHE MOTPEIIHOCTH M3MepeHHil 6, ( f;) COOTBETCTBYIOIIEr0 HOMUHANA OCIabIeHNs aTTEHIaTopa

B YCTaHOBJIEHHOH MO0JI0CE YacTOT B JMHEHHOM MacmTabe (12):
90" ()

64" =max{10 2 }, (12)

AHaJlOrH4HbIE U3MEPEHUS B PACUETHI BHIOIHUTD B JHANMa30He 4acToT oT 3 g0 6 I'T.
PesynbraTel moBepku 3anucarh B Tabimmy 4.
Tabmina 4 — Pe3ynpTaThl OLEHKM IOIPEITHOCTH M3MEPEHHN MOIYJS KOMIUIEKCHOTO Ko3(dduiueHta
nepelady aHaIM3aTOPOM M3 COCTaBa KOMILIEKCa

Ocnabenne OTHOCHTENBHBINA YPOBEHb IorpemnocTs n3MepeHui
arreHioaropa L, nb aMIUTMTYAHOTO pacnpeneneHust M, nb 6, ,1b
10 -10
20 -20
30 -30
40 -40
50 -50

8.3.1.3 IlorpemHocts u3MepeHHit, 0OYCIOBICHHYIO HEHIEANBHON MOJISAPH3AMOHHON pa3Bsi3-
KO aHTEeHH-30HA0B U3 COCTaBa KOMILTEKCa, ONpenenuTs 1o Gopmyne (13):

0, =(1+10%97)2 -1, (13)
TJie k1p- MEHAMAIbHBIA YPOBEHb KPOCCIOISAPH3AHOHHON pa3BA3KH aHTEHH-30HJIOB U3 COCTaBa KOM-
TUIeKca, NpHHUMaeMbIi paBHBIM MUHYC 20 1b.

8.3.1.4 Tlorpemnocts u3Mepenuii ¢pa3bl KOMIUIEKCHOrO ko3 duimeHTa nepejadys BEKTOPHBIM
aHAJM3aTOPOM Ilemeil M3 COCTaBa KOMIUIEKCA OIpe/IeUTh C MOMOINBI0 Habopa Mep ko3 duIueHToB
nepenaud u orpaxxeHus 85056A u arreHroaropa Agilent 84908M.

B u3MepUTENBHBIN TPaKT KOMILIEKCa BHECTH aTTEHIOATOp U Mepy (a30BOr0 CIBUTa H3 COCTaBa
Habopa 85056A TakuM 00pa3oM, 4TOObI OHH COEAMHSUTH pa3heMbl PaAMOYACTOTHBIX Kabemnel it moa-
KIIOYEHHS HCIBITHIBAEMOM aHTEHHHI M aHTEHHBI-30HAA. OcnablieHne aTTeHI0aTopa yCTaHOBUTH paB-
oM 0 1b.

[TpoBecTH MOJNHYIO JBYXIOPTOBYIO KaqMOpOBKY aHAIM3aTopa H3 COCTaBa KOMIUIEKCA B KOM-
IUTIEKTE C MITATHBIMHM PaJHOYaCTOTHHIMH KaOeJsIMH, aTTeHIOaTOPOM H MEPOH B JHana3oHe 4acToT oT |
70 3 I'T'1 B COOTBETCTBHH C TEXHHMYECKOH TOKYMEHTAIlMEH Ha HETO.

W3Mensa ocnabienne arrenroaropa ot 0 1o 50 ab ¢ marom 10 nb, mposecty u3MepeHus dassl
KOMILTEKCHOTO K03 (dHIMeHTa epeaady NpH CIeAyIOIIUX HACTPOHKaX BEKTOPHOIO aHaJIHW3aTopa Ie-
nen:

- monoca aHaimu3a ot 1 1o 3 I'T'n;

- mupHHa noJyock! npomyckanus 500 I'n;

- ypOBEHb MOIIHOCTH BhIXOAHOTO Konebanus 0 1b (MBT);

- PEXXHM H3MEpEeHHii pa3bl KOMIUIEKCHOTO KoaddHiuenTa nepenadn S21;

- Koym4ecTBO Touek 3601.

IMorpemnocTh H3MepeHuit (a3pl KOMILIEKCHOTO K03(h(HUInEHTa nepeaayn Ha KaXIoi 4acrto-
Te f,, yKasaHHo# B 1. 8.3.1.1, paccyuTaTh Kak pa3sHOCTb MEX/Ty H3MEPEHHBIM 3Ha4eHHEM (assl K0dG-

¢uumenta nepenaun arg(S12(f;)), pan, U AeHCTBUTEIFHBIM 3HAYEHHEM YCTaHOBIECHHOTO (a30BOro

cnpura Meps @V ( f,), panl, 3anHCaHHEIM B €T0 TeXHUYECKON JoKyMeHTauuu (14):
05 (f)) = arg(S12(/) -2 (f)), (14)
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3a IOrpemHoCTs f,, IS KOKIOro HOMHHAIA OTHOCHTENBHOrO YpoBHS (a3oBoro pacnpenere-
HUA JJICKTpOMar HATHOr0 II0JIA IIPUHATH MAaKCHUMAJIBHOC 3HAYCHHC HOI’pCIIIHOCTI/I HBMCpCHHﬁ
6% (f;) cooTBeTCTBYIOMIEr0 HOMHHANA OC/TabNeHHs] aTTeHI0ATOpa B YCTAHOBJICHHOH II0NIOCE 9acToT
(15):
6% = max{el (£,)}. (15)
HpOBeCTI/I AHAJIOTHYHBIC H3IMCPCHHUS H paC‘ICTI:I JJI I10JIOCBHI 4aCcTOT OT 3 pi(e) 6 FFH
PC3}’J’II:T3TBI IIOBCPKH 3alIuCaThb B Taﬁmmy 5

Ta6uma 5 — Pe3y/IbTaThl OLEHKH TOTPEIHOCTH M3MEPEHHH (asbl KOMILIEKCHOTO K03 dHLMEHTa ITe-
peaun aHAIM3aTOPOM M3 COCTaBa KOMILIEKCa

Ocnabnenue OTHOCHTEBHBIA YPOBEHB IMTorpemHOCTE H3MEPEHUI
arrentoaropa L, nb aMILIATYIHOTO pacupenencHus M, ab 6, , Tpanyc
10 -10
20 -20
30 -30
40 -40
50 -50

8.3.1.5 IlorpemnocTs u3MepeHuil (a3pl, 00YCIOBICHHYIO HETOYHOCTBIO IIO3MIAOHUPOBAHHA
AHTEHHBI-30H/Ja B IUIOCKOCTH CKAHHPOBAaHHs, ONPEAENNTH C OMOIIBIO CHCTEMBI Ja3epPHOH KOOpIH-

HaTHO-U3MepuTenpHO# Leica AT401.

[ToAroTOBATh KOMIUIEKC K H3MEPEHHIO XapaKTEPHCTHK aHTEHH B OMMXHEH 30HE B COOTBET-
crBuu ¢ PO.

TT0rOTOBUTH CHCTEMY JIa3€PHYIO KOOPAMHATHO-H3MepuTenbHyto Leica AT401 x m3mepenuto B

COOTBETCTBHH C KCIUTyaTallAOHHOH JOKyMEHTAIMEH Ha Hee.
OnTHYecKril OTPAXATENh U3 COCTABA CHCTEMBI JIa3ePHOM KOOPIMHATHO-M3MEPUTENbHOH Leica

AT401 3akpenuTh Ha aHTEHHY-30HI, YCTAHOBIIEHHYIO Ha CKaHEPE M3 COCTaBa KOMIUICKCA, B COOTBET-
CTBHH CO CXEMO}, IpMBeIEHHOH Ha pHCYHKe 1.

1 — aHTEeHHA-30HT, 2 — OITHYECKHIl OTpaXKaTellb; 3 — CHCTEMa Leica AT401; 4 — ckanep
Pucynok 1 — Cxema #3MepeHHH XapakTepHCTHK O3UIHOHUPOBAHKA CKaHEPa

C TOMOIIBIO POrPaMMEI PYYHOTO yIIPaBIeHHs CKaHepoM (puc. 2) B COOTBETCTBYIOINEH BKIIA-

Ke I[POrpaMMHOTO NPOAYKTA JUIs H3MEPEHUi B OMIKHEH 30HE «FrequencyMeas» NepeMeCTHTh aHTEH-
Hy-30H] B KpaiiHee LIEHTPAILHOE JIEBOS MOJIOKCHHE. 3adukcupoBarh nokaszanus Leica AT401.
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PrcyHOK 2 — MeHIo nporpaMMB! JUIS pyYHOTO YIIPaB/ICHHs JBH)XEHHEM CKaHepa

Ilepemernast aHTeHHY-30H] C yCTAHOBJICHHBIM ONTHYECKHM OTpaXkaTesleM BIOJIb ocH 0X B IIpe-
nenax paGode 30HbI Ckarepa ¢ maroM A, /2, rae A, - MUHAMAIbHAS JUTHHA BOJHE, COOTBETCTBY-
Ioasd BEPXHEH TpaHUIE Nuana3oHa paGouHX YacTOT KOMIUIEKCA, 0 CpabaThIBaHHS MEXaHUYECKOro

OrpPaHMYHTENs, (HUKCHPOBATh MOKA3aHHA CHCTEMBbl Ja3ePHON KOOPAMHATHO-M3MEpHTENbHON Leica
AT401.

C moMOMmBIO0 POrpaMMEl PyYHOTO YIPABIEHHS CKAaHEPOM (PHCYHOK 2) B COOTBETCTBYIOILEH
BKJIaJ[Ke IPOrPaMMHOr0 MPOAYKTA 1JIs H3MEpeHu B GmkHelt 30He «NFMeasy» nepeMecTHTh aHTeH-
HYy-30H] B KpaifHee LEHTPAIbHOE HIXKHEE IoJIoKeHune. 3apuKCHpoBaTh IoKasanus Leica AT401.

Ilepemeinas aHTeHHY-30H € YCTAHOBJICHHBIM ONTHYECKAM OTpaXkaTesieM BAONb ocu 0y B Ipe-
Zenax paGodeil 30HBI CKaHepa ¢ maroM A, /2, 10 cpaGaTblBaHMS MEXaHMYECKOTO OTPAHHYHTEIN,
(hHKCHPOBATh MOKA3aHHs CHCTEMBI JIa3ePHON KOOPAMHATHO-U3MepHTenbHOI Leica AT401.

PaccunTars MorpelmHoCTs NO3UIMORNPOBAHHUS aHTEHHBI-30HIA KaK PasHOCTh MEXIY KOOpIU-

HaTaMH BEPTHKATBHOH IUIOCKOCTH HM3MEPEHHH CHCTEMBI Ja3epHON KOOPIWHATHO-H3MEPHTENBHOM
Leica AT401 u u3MepeHHBIME KOOPHHATAMH IOJIOKEHHS AHTEHHBI-30HAa Az , M.

[orpemnocTs u3Mepenuit ¢asul A(o( f ), pal, o6yCIOBIEHHYIO0 HETOYHOCTHIO MO3UIMOHHPO-

BaHHA aHTCHHBI-30H/A B INIOCKOCTH CKAaHHPOBAHM, U1 K&KAOT0 HOMHHAJIA YaCTOTHI, YKA3aHHOTO B II.
8.3.1.1, ouenuts o popmyne (16):

Ap(f)=k- Az, (16)
rae k =2x/A - BonmHOBOE wHcIO, 1/M;
A — IJINHA BOJHBI, COOTBETCTBYIOIIAs YaCTOTaM, YKa3aHHEIM B II. 5.1.1, M.
3a mOrpelmHOCTh M3MepeHn# ¢a3bl 6, I KaXHIOro HOMHHANA JacTOTHI, YKA3aHHOTO B IL.

8.3.1.1, mpuHATH CpezHee KBAAPaTHYECKOE 3HAYCHHE [IOTPEIHOCTH, ONpeeeHHoe 1o popmyire (17):
M-1

> (ag(f,)y

e 17

rae M — 4HClo TOYeK, B KOTOPBIX POBOMWIINCH U3MEPEHHMS POCTPAHCTBEHHOIO MONOKEHHUS aHTeH-
HBI-30H/a.

Pasmeps1 paboyeii o6nactu cxkarupoanus no ocsM 0x u 0y paccYMTaTh Kak pasHOCTh MEXIY
IIOKa3aHUsMU CHCTEMBI JIA3CPHOM KOOpAMHATHO-H3MepUTENbHOH Leica AT401 B MoMeHT cpaGarbiBa-
HHs MEXaHM4YECKOrO OTPaHUYHTEN CKAaHepa M e NMOKa3aHWsAMH NPH YCTAHOBKE aHTEHHBI-30HIA B
KpailHH€ IIOJIOKEHHUS.

8.3.1.6 IlorpemHocTs u3mMepenuit $hasbl, 00YCIOBNEHHYIO CITyJaliHEIMA Heperubamu panuova-
CTOTHOTO TPaKTa KOMILIEKCA ONPEAEIHTE C IIOMOLIbI0 Habopa MEPBI OTPaXKeHHsI U3 COCTaBa Mep KO-
5¢uimeHTOB Nepenavn u oTpaxeHus §5056A.

B H3MepUTeNbHEI TPaKT KOMILIEKCA BHECTH MEPY OTPaXKEHHS TaKHM 00pa3oM, 4ToGHI OH 3a-
MBIKaJI COETMHUTENb PAHOYACTOTHOrO Kabens g MOAKIIIOYEH S aHTEHHBI-30H/a.

IIpoBecTd OMHOMOPTORYIO KAMUOPOBKY aHAIM3AaTOpa M3 COCTABA KOMIUIEKCA B IHANa30HE da-
cror oT 1 10 3 I'T'11 B COOTBETCTBHH C TEXHMYECKOH JOKYMEHTALHEH Ha HETO.
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IIpoBectr m3MepeHus (asbl KOMIUIEKCHOro Kodh¢uIMeHTa OTpaXeHUs NpH CIeAYIOmHX
HACTpOMKax aHAIN3aTopa:

- monoca a"anu3a ot 1 go 3 [T;

- mMpHHa 11oj10ckl nponyckannd 500 ['n;

- ypOBEHBL MOLIHOCTH BBIXOHOT0 Kone6anns munyc 10 nb (MBT);

- peXMM H3MepeHHii (a3bl KOMILUIEKCHOro Ko3(gunuenta orpaxenus S11.

C oMo NPOrpaMMBl PYYHOTO YIPaBIeHHA CKaHEPOM (PHCYHOK 2) B COOTBETCTBYIOIICH
BKJIAJIKE IPOrPaMMHOIO TIPOAYKTa Uit H3MepeHuit B OmmxHel 301e «NFMeas» nepeMecTHTh aHTEH-
Hy-30H]I B KpaiiHee HWXKHEE II0JIOKEHHE.

Iepememmas aHTEHHY-30HI C YCTAHOBJICHHBIM ONTHYECKHAM OTpaxareleMm Bonb ocu xOy B
npezenax paGoueit 30H5I ckaHepa ¢ maroM 20 cM, GUKCHpPOBATH IOKa3aHHA aHAM3aTOPA.

3a OILEHKY IOTPENIHOCTH M3MepeHHil (a3bl, 00yCIOBICHHYIO ClyYaliHBIMA Neperudamu pa-
JAHOYACTOTHOIO TPAaKTa KOMILIEKCa, IPHHATE Pa3sHOCTh MEXIY MaKCHMaJIbHBIM 1 MHHHMAJIbHBIM 3Ha-
YeHHEM H3MepeHHOH (a3l KoMIUIEKCHOro Koo duirenTa oTpaxkenHs Ha yacToTe 6 I'T1.

8.3.1.7 OneHKy Cpe/lHEro KBaJpaTHYeCKOTO OTKJIOHEHHS PE3YIbTAaTOB H3MEPEHUH aMIUTUTY.-
HOTo ¥ (pazoBoro pacmpenenenuii (APP) npoBoAUTE METOAOM HPSMBIX H3MEPEHUH C MHOTOKPATHBIMH
HaGMONEHUSMH pacrpeleeHns moisd, GOpMHPYEMOro Ha ILIOCKOCTH CKAaHMPOBAHMS AHTCHHOH
TMA 1-6 3 u3 cocTaBa KOMILIEKCA.

Antenny TMA 1-6 D yCTaHOBHTH Ha ONIOPHO-TIOBOPOTHOE YCTPONCTBO B MOJIOKEHUE, COOTBET-
CTBYIOIIEE BEPTHKAIBHOM MOJNAPH3ALMK, TAKHM 00pa3oM, 9TOOBI ILIOCKOCTh PacKphIBa Oblia Iapaji-
JIeJIbHA TUIOCKOCTH CKaHMPOBAHHS.

Hcnons3ys pexuM pydHOTO WIH JUCTAHIHOHHOIO YIIPABJICHHS CKaHEePa, yCTAHOBUTh AHTCHHY-
301 coocHO ¢ anTeHHOoi TMA 1-6 D B 10J105K€HHE, COOTBETCTBYIOMIEE BEPTHKAIBHOMN MOJIAPH3ALHIH.

PaccTosHre MeXAy pacKkpbiBaMu aHTeHHBI TMA 1-6 O ¥ aHTEHHBI-30HAa YCTaHOBUTH PaBHBIM
B Ipeaenax 3\, rae A — MaKCHMaIbHas JUTHHA BOJIHBI H3MEPSEMOro NOJIAHana3oHa JacToT.

3amycTUTh IPOrpaMMy H3MEpEHH It B 4aCTOTHOH 001acTHy.

B cooTBeTcTBHHA ¢ PD Ha KOMIUIEKC YCTAaHOBHTH IIOJIOCY YacTOT aHanu3aropa ot 3 go 6 [T,
IIHPHHY T0JI0cH! mpomyckanus 100 I'n, mar nepecrpoiiku no yacrore 1 I'TT, ypoBeHb MOIIHOCTH BbI-
X0HOro curaaia ananmmsaropa 0 b (MBT).

Jlanee yCTaHOBUTD CIIETYIOINNE HACTPOHKH:

- IIar CKaHUpoBaHus - He Gonee A/2;

- PeX¥M CKAaHHPOBAHHS — HENIPEPHIBHOE CKaHUPOBaHHe 6e3 peBepca;

- MOJIAPH3AIIUS U3MEPSIEMOH aHTEHHBI — BEPTHKAIbHAS;

- IOJIApU3aLHs 30H1a — BEPTHKaJIbHas,

- pasMepsI oOnacTu ckanuposanus He MeHee 2100 x 3100 mm.

Haxars xaonky «HAYATD USMEPEHW I ».

Vameputs ADP He MeHee 7 pa3 ¢ HHTEPBATIOM HE MEHee 5 MHH (Hasiee 1o TEKCTY - pe3yJIbTaThl
u3Meperuii ADP, noTydeHHBIE B X0/€ OTHOTO CKAHMPOBAHHS, — PeaIH3alLIis).

3amycTHTh IIPOTPaMMy pacdeTa XapaKTEPHCTHK aHTEHH IO JaHHBIM B OMIDKHEM Iojie
nfcalc.exe, BXOIAUTYIO B KOMIUIEKT NOCTaBKH KoMiuiekca. Ha wactore 6 T paccuuTaTs aMIumATy -
Hble A, ¥ ()asoBBIe @, pacTpe/ielieHHs, a TAKKE CPeHee KBaJPATHIECKOe OTKIOHEHHE PE3yJIbTaToB

M3MepeHHi aMIUTTYAHOro i $a30Boro pacupenesnenui no popmynam (4) u (8).

8.3.1.8 PesynbTarsl MOBEPKH CYHTATH MOJIOKHTEIPHBIMU, €CIIH 3HAYCHHUS TIOTPEIIHOCTH H3Me-
peHMit aMILTHTYIHOTO PACTIPENEICHHs 3IEKTPOMArHUTHOTO MOJIA NPX JUHAMHYECKOM JHanasoHe u3-
MEpEeHHIt aMILTMTYIHOTO pacrpe/eleHns He MeHee 60 Ab ¥ KPOCCIONIIPH3aMOHHOM Pa3BA3KE aHTEH-
HbI-30H71a He MeHee 20 1B HaxoAgTcs B CEAYIOMUX Ipeenax Uil OTHOCHTEIBHBIX YPOBHEH aMILIH-
TYZHOTO PaclpeneneHus:

-10 1B +0,3 nb;
—20 nb +0,3 1b;
30 b +0,5 1b;
—40 n1b +0,8 nb;
—50 b +1,4 ob,

a 3Ha4YeHHSA aOCOMIOTHOH IIOTPEINHOCTH H3MepeHHH (a3oBoro pacnpeleeHus 3JIeKTPOMAarHMTHOIO
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noJid MpH AHHAMHYCCKOM IOHAIIAa30HE I/I3MepCHI/II71 aMIIINTYAHOTO pacnpeaciicCHUsT HE MEHEC 60 nb
HaxoJATCA B CIEOYIONIHX Npeeaax IIpH OTHOCUTSIIFHOM YPOBHE aMINTUTY AHOT'O paCIpCaC/ICHNA.

-10 b +3°;
—20 nb +4°,
=30 nb +4°;
—40 nb +6°;
=50 nb +12°,

B npoTHBHOM Clydae pe3yJbTaThl IOBEPKH CUATATh OTPHIATENBHEIME H MOCIEMYIONIHE Olle-
palliK IOBEPKH HE IPOBOIUTD, KOMILIEKC OpaKyeTCs M MOIJIEKHUT PEMOHTY.

8.3.2 OnpexesieHne MOrPEMIHOCTH H3MepeHMH OTHOCHTENbLHBIX YPOBHEH aMILUIMTYAHbBIX
JAHATPAMM HANPABJEHHOCTH W a(COJIOTHON MOTPENIHOCTH H3MepeHHil (a30oBBIX JUarpamMm
HANpaBJICHHOCTH

8.3.2.1 OmnpenieneHne NOrPeUIHOCTH H3MEPEHHH OTHOCHTEIBHBIX YPOBHEH aMILTHTYJHBIX AUa-
rpamMM Harpasiennoctd (ATH) u dasopeix nnarpamm Hanmpasinennoctd (OJIH) ocymecTBuTh MeTO-
JIOM MaTeMaTHYeCKOro MOJEIMPOBAaHHA C YUETOM pe3yJbTaToB, ONy4YeHHBIX B II. 8.3.1 Hacrosmero
JIOKYMEHTA, IIyTeM CPaBHEHHS HEBO3MYIIEHHBIX aMIUIHTYAHBIX AHArpaMM HaIpaBJICHHOCTH, Ompere-
JIEHHBIX JUIS aHTEHH C paBHOMEPHBIM CHH(a3HBIM pacnpeeieHHEM TOKOB Ha allepType, U TeX XKe qua-
rpaMM HalpaBJIEHHOCTH, HO C YYETOM MOTPEHIHOCTH H3MEPEeHUH aMILTHTYAHOrO B (Ga30BOro pacrmpe-
nenennii (AOP).

8.3.2.2 HeBO3MYIIEHHYIO AHArPaMMY HAIPaBJICHHOCTH OLEHATH CJIECTYIOMHIM 06pa3oM.

PasMephbl ILUIOCKOCTH CKaHHPOBaHHS BHIOpAaTh M3 KPHTEPHUS MAaKCHMAJIBHOIO CEKTOpa YTJIOB
BoccranasnuBaemoii JIH, paBHOro +65° o gpopmynam (18):

L,=a+2R-tg0,
L, =b+2R-1g0, (18)
rae Ly, Ly — pa3mMepsl INIOCKOCTH CKAaHMPOBAHHS B COOTBETCTBYIOIIHUX IIOCKOCTAX, M;
a, b — pasMepEl pacKpbiBa B COOTBETCTBYIOIINX IUIOCKOCTSX, M, @,b =54, e A - JUlMHA BOJIHEL, CO-
orBercTBYIomas yacrotam 1; 3 m 6 I'T';
R — usMepuTensHOE paccTosHue, R = 3 A4, M;
® =297 pan.

WHTepBal QucKpeTH3aun Beopars paBHbM 0,54, .

Jlns gactotsl 1 I'Tn nepecuntate ADP B packpeiBe anTeHHEI B ADP Ha MIOCKOCTH CKaHHPO-
BaHus 1o popmyie (19):

N-1M-1 :
J(xz,y2)= ZZ Ao(x,J’)ixP[J((Po(x;J’))]z -exp[—jz—”\/(x—xz)z +(y_y2)2 +R? ] , (19)
| (x=x%, P +(y-p, )} +R A
roe J(x,,y,) - ADP Ha I0OCKOCTH CKAaHUPOBAHUS,
(X2, ¥2) — KOOpAUHATHI Ha IJIOCKOCTH CKaHMPOBAHMS, M,
Ao — ammutyna cursana (4o = 1 B);
@0 — (aza curnana (po = 0 pad);

N(M)z[Lx(Ly)
Ax(Ay)
HHPOBaHHS B INIOCKOCTH X H Y, COOTBETCTBEHHO.

PaccunTaTs HOPMHPOBAaHHYIO aMIUIHTYIHYIO DHarpaMMy HanpaBlI€HHOCTH M (a3oByro Iua-
rpamMMy HarmpaBieHHocTH 1o popmynam (20) u (21):

:I- YHUCJIO IIaroB CKAHUPOBAHUA B Ka)XIo# U3 IJIOCKOCTEH, IAe AX, Ay - Imar CkKa-

3(J(x,,
Fi(u,v)=+1-u’-v? | (F(xz yi) , (20)
MAX(3(J(x,, 7, )))
Fy ) = arg[S(J (53, ,))] @l
TZ€ |..| - MOZY/Ib KOMIUIEKCHOM BETHYHHE,
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3(...) - omepaTop JBYMEpHOro AUCKpeTHOro npeobpazoBanus Oypre;

MAX — MakcuMalIbHOE 3HaYCHHE aMIUTUTYJHOM AuarpaMMBl HAallpaBJICHHOCTH;
arg — apryMeHT QyHKIHY;

u=sin@-cos@, v=sin@-sin@p - yrioBble KOOPIHHATEI,

A A
N, V=12——M - yrioBble cekTopa B CHCTEME KOOPAMHAT HANPABIAIOIIAX KOCHHYCOB

X 2 Y
(u,v), B IIpefenax KOTOPBIX BOCCTaHABIMBACTCS AUarpaMma, pax;

w=+1-u*-v*, 6 =arccosw, (o=arctg(l)
u

8.3.2.3 AMmmTyaHyIo quarpammy anteHHbl 1 ®JIH ¢ ydeToM norpemsocTa u3mepenud AOP
OIICHUTD CIEAYIOIUM 00pa3oM.
3HaueHHs MOrPELIHOCTH H3MEPEHHH aMILTHTYAHOro M (a30BOro paciupeieieHui s KaxIoro
OTHOCHTEILHOTO YPOBHS aMILUTUTYIHOTO pacupejencHus M 3amaBaTe IPOrpaMMHO C YU€TOM OLEHKU
norpemHocTy u3mepenuit AOP, nonyueHHsIx B 1. 8.3.1, mo popmynam (22) u (23):
8 = Norm(0,6%4), (22)
Ap = Norm(0,6%, ), (23)
rae Norm — reHepaTop ClIyqallHbIX BETHIHH, PACIpeeI€HHBIX 10 HOPMATLHOMY 3aKOHY;
o, - CpellHee KBaAPaTHYECKOE OTKIOHEHHE PE3YJIBTATOB N3MEPEHHH aMIUTUTYAHOTO PacIpeCICHHAS

U=+

Ay
o, =102 /2,45;

g P cpenHee KBaJpaTHYCCKOE OTKIOHCHHE DE3yJIbTaTOB I/I3MepeHI/II71 (basonoro pacnupeacnCHusd

c,=Ay/2,45.

Paccuurats ammumtyaHoe H (asoBoe pacupeneneHus OMII Ha MmIocKocTH CKaHHPOBAHUS C©
Y4eTOM IIOrPEITHOCTH MX H3MepeHHuH 1o dpopmyiie (24):

J (x29 3% ) = |J(x2, 32! )(1 + 5A)exp(j(arg(J(x2, V2 ))"‘ A(D))' (24)

AHanorn4gseM 00pa3oM MpOBeCTH pacder «Bo3MymieHHbX» JJH 7 pas. IIpu kaxnoi nocuemny-
IOIIeH peann3aluy BOCIIPOU3BOUTH HOBBIE CITyqaifHbIe BETHIMHEI 110 3aKoHaM (21).

8.3.2.4 TlorpemuocTs u3MepeHuil oTHocHTeNbHBIX ypoHeH AJTH u ®J[H ounenuts cnenyro-
UM 00pa3oM.

CpelHee KBaJpaTHIECKOEe OTKIOHEHHE pe3ybTaToB n3Mepennit ypostedt AJIH u ®JIH B 1Byx
IJIaBHBIX ceUeHHsAX IpH ¢=0 1 ¢=n/2 paccuuTath Mo popmynam (25) u (26):

(25)
(26)
rzie k — YMCII0 peann3aliii MOIeTNPOBaHHS, k =7.
PaccumnTaTh IIOTPEMHOCT H3Mepenuii yporer AJTH 1 ®JTH mo dpopmynam (27) u (28):
6F , = £201g(1 + 2,450F, ); @7
AF, = i—lﬂ2,45 -ofy . (28)
/4

AHIOTHYHbIE PAaCYETHI IPOBECTH JUIS HOMHHAJIOB YacTOT, yKa3aHHBIX B I1. 8.3.2.2.

8.3.2.5 Pe3ynbpTaTe! MOBEPKH CUMTATh MOJIOXKHTEIPHBIMH, €CJIN 3HAYCHHUS NMOrPEITHOCTH H3Me-
peHuii OTHOCHTENBHBIX YPOBHEH aMIUTMTYIHBIX QHAarpaMM HalpaBICHHOCTH /IO ypoBHe# (IIpH Kpoc-
CTIOJIPH3AMOHHON pa3Bsi3Ke aHTEHHHI-30HAa He MeHee 20 nb, AMHAMHYECKOM NHaNa3’oHe U3MEpeH-
HOTO aMILTHTYIHOTO paclipeaelieHns aHTeHHbI He MeHee 60 1b), He MpeBbIAloT PEIeNoB:
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-10 b +0,3 1b;

-20 nb +0,3 1b;
=30 nb +0,7 nb;
—40 1b +1,1 gb;
=50 nb +1,9 1b,

¥ 3HaYeHHs abCONFOTHOM MOTrpeITHOCTH H3MepeHHit (a3oBbIX AMarpaMM HalpaBICHHOCTH (TIpH
KPOCCIIOIAPH3aI[MOHHOM pa3Bs3Ke aHTeHHBbI-30HIa He MeHee 20 b, IMHAMHYECKOM AHAaNa30HEe H3Me-
PEHHOT0 aMILTHTY/JHOTO paclpe/ie/icHHs aHTeHHE! He MeHee 60 1b) MpH OTHOCHTEBHBIX YPOBHAX aM-
IUIMTYIHBIX AAAarpaMM, He NPEBLIIIAIOT IIPEAEIIOB:

-10 nb +3°;
—20 1B +4°,
=30 nb +5°
—40 nb +10°
-50 nb +18°,

B IIPOTHBHOM CJIy4dac pe3yJIbTaThl IOBEPKH CUYHUTATh OTPULATCIBHBIMH H IIOCICAYIONIHNC OIC-
panyuy NOBEPKH HE ITPOBOANTH, KOMIIJICKC 6paKyeTcx H IOJJIC)KHUT PCMOHTY.

8.3.3 Onpeneienne NOrpemIHOCTH H3MePeHHH K03 pHuuHenTa yCHICeHUS AHTEHH

8.3.3.1 ITorpemHocTs m3MepeHHit Ko3hdUIMEeHTa YCHIECHHS ONPENCIUTh PACUYETHBIM IIyTeM
TIpH HUCIIOJIE30BAaHNH Pe3ybTaTOB H3MEPEHHUH, IOyYeHHBIX B 1I. 8.3.2 HacTosame# MIIL

[TorpenmHocTs H3MepeHuit koaddummenta ycunenus d, a1b, paccuutars 1o dpopmyie (29):

5=ﬂm@+u4$+£+£l 29)

rzie &; — norpemmsocTs m3Mepenuit AJIH no yposreit Munyc 10 ab, 6,=0,072;

62 — IIOrPENIHOCTD KO3 QHUIMEHTa YCHIICHAS 3TATOHHOM aHTeHHBI, 02=0,12; 0,2; 0,41; 0,6;

03 — IIOTPEIHOCTD 3@ CYET PacCOTIacCOBAHUS.

3a IOrpemHOCTS 03 MPHHATh MAKCHMAIbHOE U3 JIBYX 3HAUEHHH, PACCUMTAHHBIX 0 (opMyIam

(30)u (31):
_O-Inf e R

((—Ifsl )X(l T 60)
|F3| I—IF”|-|FK|)2 _
Gy = ( _lr3|2X1+|F”|.|p3|)2 (31)

rae I's, I'u, 'k — k03¢ GHIHEHTH] OTpaXKEHHs BXOJOB 3TAIOHHOH, HCIIBITHIBAEMOM aHTEHH, BXO-
Jla aHAIA3aTOpa U3 COCTaBa KOMILIEKCa.

Monyns ko3bduIHeHTa OTpaXXEHNS CBA3aH ¢ KO3G(QHUIMEHTOM CTOAYEH BOJHBI II0 HaIpsKe-
uuio (KCBH) cootHOmeHueM (32):

M=y (32)
K+1

8.3.3.2 lpu pacuerax MOrpelIHOCTH 3a cdeT paccornacoBaHus 3HaueHHe KCBH stanonnoi
AHTEHHBI, HCTIOL3YEMON TIpM MPOBEIEHNH W3MEPEeHHH, He JOIDKHO IPEBBINATh 1,2, HCIBITHIBACMOM
anteHHsl — 2,0, KCBH Bxona BexTopHOro aHamsaropa uenei — 1,2.

8.3.3.3 Pe3ynbsTaThl MOBEPKH CYUTATh MOJIOKUTEIBHBIMH, €CIM 3HAUCHHUS IIOTPEITHOCTH U3Me-
peHnii ko3 QHIMenHTa yeruueHns aHTeHHb! MeTooM 3amemmenns 1pd KCBH wcribIThiBaeMoi aHTEHHEBI
He 6onee 2 ¥ NOTPELIHOCTH U3MEPEHNH K03 pHUIIeHTa yCHIeHHS 3TAIOHHOH aHTEHHBI, 1b:

0,5 ob +0,7 nb;
0,8 nb +1,0 ab;
1,5 nb +1,7 nb;
2,0 0b +2.2 nb.

B mpoTHBHOM citydae pe3ynbTaThl MOBEPKH CUMTATh OTPHIATENBHBIMH H IOCIEAYIOIIHE OIle-
pallHH IOBEPKH He POBOAUTD, KOMIUIEKC OpaKyeTcs ¥ OJJIEXHT PEMOHTY.
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8.3.4 Onpenesrenne uana3ona pabounx 4acror

8.3.4.1 IIpoBepKy auamasoHa pabOYMX YacTOT MPOBOJMTH IO pe3yIbTaTaM ONpE/eNeHHUs I0-
IPEeMIHOCTH H3MEPEHHH aMILUTHTYIHOTO B ()a30BOro pacmpe/ieeHui.

8.3.4.2 Pe3ynbTaThl MOBEPKH CYMTATh IIOJIOKHUTENBHBIMH, €CIH B JIHANA30HE 4acToT OT 1 mo
6 I'T1 3HaYeHHs MOrPEIIHOCTH H3MEPEHNH aMIUTHTYIHOTO K (a3oBOro pacmpe/eieHni He NPEBbIla-
IOT YCTAaHOBJIEHHBIX 3HaYeHMH (cM. 1. 8.3.1). B aToM cirydae [manas’oH 9acTOT KOMILIEKCA COCTABIIACT
orl o 6ITm.

B IPOTHBHOM Cily4ae pe3yIbTaThl IOBEPKA CYMTATh OTPHIATEIBHBIMH M IOCIEAYIOIHE Omne-
paluH NIOBEPKH He IPOBOIUTH, KOMILIEKC OpaKyeTcs M MOJIC)KUT PEMOHTY.

8.3.5 Onpenenenne pazmepo padoueil 00/1acTH CKAHHPOBAHAS

8.3.5.1 Onpenenenne pasmepoB paboueii 061aCTH CKaHHPOBAHUS OCYMIECTBATH MO PE3yibTa-
TaM H3MEPEHHH, BBIMONHEHHBIX B COOTBETCTBHH C 1. 8.3.1.5 HacTosmIeH MIL

8.3.5.2 Pe3ynsTaThl NMOBEPKH CYHTATh MOJIOXKHUTEIBHBIMH, €CIIM pPasMEphI paboueit obnactu
CKAaHHpOBaHHs KOMILIEKca (IIMHA X BBICOTA) HE MeHee 1313 M.

B NmpOTHBHOM Cilydae pe3y/IbTaTsl MOBEPKH CYMTATh OTPHIATENBHBIMH H NOCICAYIOMHE Ore-
pallMK IOBEPKH He IIPOBOJIUTH, KOMIUIEKC OpaKyeTcs U MOJIIE)UT PEMOHTY.

8.3.6 Onpesie/ieHne CEKTOPA YIJI0B BOCCTAHABINBAEMBIX IHATPAMM HANPaBJICHHOCTH

8.3.6.1 Onpezenenne ceKTopa yrjoB BOCCTAHABIMBAEMBIX IHArpaMM HallpaBICHHOCTH OCYIIE-
CTBHTS 110 pe3y/IbTaTaM OTpeZe/IeHAs IOrPEITHOCTH H3Mepenuit 1o 1.8.3.2.

8.3.6.2 Pe3ybTaThl IOBEPKH CYHTATh MONOKHTETBHBIME H CEKTOP YITIOB BOCCTAHABIMBAEMOH
AMIUIATY/IHOH JIMarpaMMbl HAIPABICHHOCTH B a3HMYTATBHOMH H yTIOMECTHOH IIOCKOCTSAX COCTABIISCT
oT MEHYyC 65° 10 65°, eciu IpH 3aJaHHBIX B I1. 8.3.2 yCIOBHAX MOJCIHPOBAHHS (cexTops! yrinoB @ u
) paccyMTaHHas MOrPENIHOCTh H3MEPEHHH OTHOCHTEIBHBIX ypoBHeli AJ/IH He mpeBbpIIaeT yCTaHOB-
JICHHBIX B I1. 8.3.2 3HaYECHHH.

B npoTHBHOM cllydae pe3yJIbTaThl OBEPKH CYMTATh OTPUIATEILHBIMA U TOC/ICAYIOIIHE Ome-
palMK IOBEPKH HE IPOBOIMTH, KOMILIEKC OpaKyeTCs H MOAJIEXKUT PEMOHTY.

9 O®OPMJIEHHUE PE3YJIbTATOB IIOBEPKH

9.1 KomIueKkc Npu3HaeTcs TOMHBIM, €CIIH B XOJI€ IOBEPKH BCE PE3YIILTATHI MOBEPKH ITOJIOXKH-
TEJIBHBIE.

9.2 Pe3y/bTarhl IOBEPKH YIOCTOBEPSIOTCS CBUJCTEIBCTBOM O NOBEPKE B COOTBETCTBHHM € [Ipu-
Kxa30M MEHHCTEPCTBA IPOMBIIUIEHHOCTH ¥ TOproBmi P® ot 02 uronst 2015 r. Ne 1815.

9.3 Eciu 1o pe3y/ibTaTtaM MOBEPKH KOMILUIEKC NPU3HaH HENPHIOZHBIM K NPHMCHEHHIO, CBH/C-
TeJIBCTBO O MOBEPKE AHHYJIMPYETCS M BBITHCHIBAETCS H3BCIIEHHE O HENPUIOMHOCTA K IPHMCHCHHUIO B
cooTBeTcTBHH ¢ IIprKazoM MuHHCTEpCTBa NPOMBIILIEHHOCTH U ToproBiau P® ot 02 uions 2015 r.
Ne 1815.

Hauansauk HUO-1 ®I'YII « BHUUOTPU» Q.B. KamaaCcKHHA
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