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1 BBOAHAS YACTb

1.1 Hacrosiiast metonuka nosepku (nanee — MII) ycraHaB/uBaeT METOIbI M CPECTBA TIEPBUY-
HOH ¥ NepHOMYeCKON MOBEPOK KOMIIEKCAa aBTOMAaTU3UPOBAHHOIO M3MEPHTE/ILHO-BHIUNCIINTEILHOTO
TMCA 1.0-40.0 B 060, usrorosnennoro OOO «HIIIT «TPUM CIUIT UsMepuTenbHbe cHCTEMBI,
r. Cankr-IletepGypr, 3aBoackoii Ne 060 (naee — KoMIekc).
IlepBrtHas nosepka KoMIyieKca NPOBOUTCS HPH BBOJE €r0 B 9KCIUIYaTallMIO U TOCIIe PEMOH-

Ta.

Ilepnoyaeckas nosepka KOMILIEKCA IPOBOUTCS B XOJ€E €r0 IKCILTyaTaluy 1 XpaHEHHSL.
1.2 Kommnniekc npeinasHayeH i H3MEPeHUii paMOTEXHUYECKUX XapaKTePUCTUK aHTeHH.
1.3 ToBepka koMIuIeKca POBOIUTCS HE PeXe OHOIO pasa B 24 (rBaxuars YeTbIpe) Mecsla u

MOCJIE KaXXJI0ro pCMOHTA.

2 OIIEPALINU ITIOBEPKH

le/l MPOBEACHUHN IIOBEPKH KOMILIEKCA JOJDKHBI OBITH BBIMTOJHEHEI Orepanun, yKa3aHHBIC B

tabmune 1.
Tabimna 1 — Onepanuu nosepku

HanmenoBanue onepanuu

ITynxt MIIT

IIpoBenenue onepanuii mpu

MIEPBHYHOM MTOBEPKE

MIePUOJUYECKON TIOBEPKE

1 Brewrnuii ocMotp

8.1

+

+

2 OmpoboBanue

8.2

+

+

3 OmpeneneHue MeTpoJIOrHye-
CKHMX XapaKTePUCTUK

8.3

3.1 Ompenenenne OTHOCHUTEIID-
HOW IIOTPEITHOCTH H3MEpPEeHUH
aMIUIMTYJHOTO  paclpeelIeHus
9JIEKTPOMArHUTHOTO TIONSA U ad-
COJIFOTHOH TIOIPEIIHOCTH H3Me-
penuii gpa3oBoro pacnpeneneHus
3JIEKTPOMArHUTHOTO TOJIS

8.3.1

3.2 OmpeneneHre OTHOCUTEIIb-
HOM IIOrPEIIHOCTH H3MEpPEeHUH
OTHOCHTENIbHBIX YPOBHEH aM-
IVIMTYAHBIX JguarpaMm u abco-
JIOTHOH MOIPELIHOCTH H3Mepe-
HuH (a30BBIX MarpamMm

8.3.2

3.3 Onpenenenue OTHOCHTEIb-
HOHM TOIPEIIHOCTH H3MEpPEHUH
KOOQGHUIMEHTa YCHJICHHUS aH-
TE€HHBI METOZOM 3aMeIIEHUS

8.3.3

3.4 Omnpenenenre auanasoHa
paboyux 4acToT

8.3.4

3.5 Onpenenennie pasmMepos pa-
Houeli 00J1aCTH CKAHUPOBAHUS

8.3.5

3.6 Onpenenenvie cekTopa yrios
BOCCTaHABJIMBAEMbIX JHarpamm
HaANpaBJICHHOCTH

8.3.6




3 CPEACTBA IIOBEPKH

3.1 Ilpu mpoBeneHHH MOBEPKU KOMIUIEKCA ITOJKHBI OBITh IPUMEHEHBI CPEICTBA M3MEPEHHUH,
yKka3aHHble B Tabnune 2.

Tabnuna 2 — Cpencrsa U3MepeHHil 111 HOBEPKHU KOMILIEKCA

HanmeHnoBanue u tun (ycioBHOE 0003Ha4Y€HUE) OCHOBHOTO UJIM BCIIOMOTaTeNbHO-
[yrkr MIT ro CpecTBa MOBEPKH; 0003HAYEHNUEe HOPMATHBHOTO JIOKYMEHTA, PEerylaMeHTHpY-
IOIIET0 TEXHUYECKHE TPeOOBaHUS, 1 (M) METPOJIOTHYECKHE U OCHOBHBIE TEXHHU-
YEeCKUe XapaKTEePUCTUKHU CPEJICTBA IIOBEPKH
8.3.1-8.3.4, ATTeHI0aTOp CTyIeHYaThlli nporpaMmmupyeMsiii 84908M, nuanazon wactor oT 0
8.3.6 1o 50 I'Tn, nuana3oH BBOIMMEIX ociiabneruit ot 0 1o 65 nb ¢ marom 5 nb
8.3.1-834, HaGop Mep xo3bdunuentos nepeaayn U otpaxeHus 85056A, nuama3oH 4acToT
8.3.6 o1 45 MI'm mo 50 I'T't
8.3.1-8.3.6 Cucrema nasepHas koopauHatHo-u3MeputensHas APl OMNITRAC, nuanazon
u3MepeHui pacctosHuit ot 0 1o 40 M, mpenen I0NyCKaeMOH IOTPENIHOCTH H3Me-
peHnit paccrosHUM 25 MkM (1 paccrostust L<10 M), 2,5L MM (s L>10 m)
8.3.1-8.3.4, AnTeHHbIH u3MepuTensHblil KoMiekT AWK 1-40b, nuana3ol pabo4ynx 4acToT OT
8.3.6 0,9 no 40 I'T'n, mpemespl TOMYCKaeMOH MOTPENTHOCTH M3MepeHUH Koddduinenta
ycunenus = 1,2 nb (ns antenH [16-140-x), + 1,8 nb (ans anTenn [16-123)

3.2 JlomycKaeTcs MCIIOJIb30BaTh AHAJIOTUYHBIE CPENCTBA IIOBEPKH, KOTOPHIE 0OeCIedaT H3Me-
PEHUsi COOTBETCTBYIOIINX T1apaMeTPOB ¢ TpeOYEMOH TOYHOCTBIO.

3.3 CpencTBa HOBEPKH JOJDKHBI OBITH UCTIPABHEI, IOBEPEHEI M HIMETh CBHIETENLCTBA O MOBEP-
Ke.

4 TPEBOBAHMS K KBAJIM®UKAITUU ITOBEPUTEJIEN

4.1 TloBepka JOJDKHA OCYIIECTBIIATHCS JIMIIAMH, aTTECTOBAHHBIMH B Kaye€CTBE MMOBEPHUTENIEH B
061acT pagMOTEXHHYECKHX U3MEPEHHH B mopsake, ycraHoBjaeHHOM B 1P 50.2.012-94 «I"CH. Ilops-
JIOK aTTeCTallM MOBEPUTESIEH CPE/ICTB U3MEPEHH», H HMEIOIUM KBATH(UKALMOHHYIO IPYIIILY 3JIEK-
TpoOE30MaCHOCTH HE HIDKE TPEThEH.

4.2 Tlepen npoBe/IcHHMEM IOBEPKH HOBEPUTEND JIOJDKEH IPEJIBAPUTENLHO O3HAKOMHUTLCS C JI0-
KyMeHTOM «KOMIIIEKC aBTOMAaTH3MPOBAHHBIM H3MepHTelbHO-BhuncauTe bHEI TMCA 1.0-40.0 b
060. PykoBojactso 1o sxcryaranuu. TMCA 060. 040. 006 PO».

5 TPEBOBAHUS BE3OITACHOCTH

5.1 Ilpu mpoBe/IeHUM MOBEPKH JIODKHBI ObITH COOMIONEHB BCe TpeGOBaHMS GE30MacCHOCTH B
cootBerctBuU ¢ 'OCT 12.3.019-80 «CCBT. HcrbiTaHus ¥ U3MepeHus anekTpudeckne. O6mue Tpe-
GoBaHHs 0E30IaCHOCTHY», a TaKkKe TpeOoBaHUA OE30IaCHOCTH, NPHBEIEHHBIE B JKCIUIyaTAllHOHHON
JIOKyMEHTAIIMK Ha COCTABHBIE 3JIEMEHTHI KOMIIJIEKCA M CPENICTBA IIOBEPKH.

5.2 Pa3sMmelueHHe W IOJKIIOYEHHE H3MEPUTETBLHBIX NPHOOPOB pa3pellacTcs NPOH3BOIMTH
TOJILKO ITPH BBIKJIFOYEHHOM MU TAHUH.

6 YCJIOBH s IIOBEPKH

6.1 Ilpu mpoBe/IcHUH TOBEPKH KOMILIEKCA JIOJKHBI COOMIONATHCS YCIOBHs, IIPUBE/ICHHBIC B
Tabnune 3.



Tabnuua 3 — YciioBus IpoBeieHHsI TOBEPKH KOMILIEKCA

Hopwmanbaoe | JonmyckaeMoe OTKJIOHEHHE OT
Biusromas BenndrHa
3HAYCHHUE HOpPMAaJIBHOTO 3HA4YEHUs

Temneparypa okpysxaromeit cpensl, °C 20 +5
OtHocuTeNbHAs BJIAXXHOCTH BO3/yXa, % ot 40 no 80 -
Atmocdeproe napnenue, klla ot 84 no 106,7 -
HanpskeHne NUTaroIEd ceTu nepeMeHHOro To-

220 + 22
Ka, B
YacroTta nutaroniei cetu, I'g 50 +1

7 HOAI'OTOBKA K ITPOBEAEHHIO ITIOBEPKH

7.1 IIpoBepUTh HAIMYKE SKCILIyaTalMOHHON JIOKYMEHTAUUH U CPOK JAEHCTBUS CBUAETEIBLCTB O
IIOBEPKE HA CPENICTBA ITIOBEPKH.

7.2 11oAroTOBUTH cpe/icTBA NIOBEPKU K IIPOBEJCHUIO M3MEPEHUN B COOTBETCTBHH C PYKOBOJI-
CTBaMH I10 UX JKCILIyaTallUH.

8 IPOBEJAEHHUE ITOBEPKH

8.1 Baemnuii ocmotp

8.1.1 Ilpu npoBesicHIH BHEUIHETO OCMOTpa KOMILJIEKCA IIPOBEPUTD:

— KOMILIEKTHOCTb U MapKUPOBKY KOMILJIEKCa,

— HapY>KHYIO IIOBEPXHOCTb 3JIEMEHTOB KOMIUIEKCA, B TOM YHCJIE€ YIPABJISIONIMX U THTAIOIINX
KaOeelt;

— COCTOSIHME OPTaHOB YIIpaBJICHUS;

8.1.2 IlpoBepKy KOMIUIEKTHOCTH KOMILIEKCAa IPOBOJAUTDH CIMYEHHEM JACHCTBUTEIBHOH KOM-
IUIEKTHOCTH C JIaHHBIMHU, IIPUBEJCHHBIMU B pasjieiie «KoMIuieKT moctaBkuy JIOKyMeHTa «Kommiekc
aBTOMaTH3UPOBAaHHBIN n3MepuTe/ibHO-BblanciuTenbublit TMCA 1.0-40.0 b 060. ITacmopr. TMCA
060. 040. 00b I1C» (nanee — I1C).

8.1.3 IlpoBepky MapKHpPOBKH IIPOU3BOAUTE ITyTEM BHEIIHETO OCMOTPA M CIIMYECHUEM C JIAaHHBI-
MH, npuBesieHHbIME B [IC.

8.1.4 Pe3ynbTaTh! BHEIIHETO OCMOTpPA CYUTATh 10JI0XKUTEIbHBIMU, €CJIU:

— KOMIUIEKTHOCTb U MapKUpOBKa KoMiliekca coorBerctByeT [1C;

— Hapy)XHasl MOBEPXHOCTb KOMIUIEKCA HE MMEET MEXAaHMUYECKUX MOBPEXACHUN U JIPYTHX Jie-
¢exToB;

— YIpPaBJSIOIIME U MUTAIOIIME Kabelu HE UMEIOT MEXaHHUYECKUX U 3JIEKTPUUECKUX IIOBPEXJIe-
HHUH;

— Oprasbl YIpaBJeHHs 3aKpeIUieHbl IPOYHO U 0e3 NePeKoCcoB, ASHCTBYIOT IVIABHO B 00ecIequ-
BAIOT HAJICKHYIO (PHUKCALIHIO;

— BCC HAJIITUCH HA OpraHax YIPaBJICHUS U WHAMWKAIMKA YETKHUE U COOTBETCTBYIOT UX (YHKLHO-
HAJIbHOMY HA3HAYCHHIO.

B npoTHBHOM ciy4ae pe3yJsibTaThl BHEIIHEI0 OCMOTpa CYUTaTh OTPUUATEJIBHBIMU U IIOCHEHY-
IOLIIE OI€paly MIOBEPKU HE IIPOBOJIUTD, KOMIUIEKC IIPU3HAECTCA HENIPUTOHBIM K IPUMEHEHUIO.



8.2 OnpoboBanue

8.2.1 Mnentuduxanus nporpaMmHoro obecnevenns (nanee — [10)

8.2.1.1 BxurounTs nepcoHanbHble KOMITbIOTEPHI (anee — I1K), 11g gero:

— Ha 0JI0Ke HCTOYHMKA Oecriepe6oHOro muTaHns HaxaTh KHonky BKJI;

— HaxaTh Ha cucTeMHOM Os10ke 1K kHOMIKY BK/IIOUEHMS;

— BKJIIOUUTb MOHHUTOP.

Ilocne sarpysku onepanuonnoi cucremst WINDOWS 7 na skpane moruTopa ITK Habmroxars
UKOHKY mporpamMMmsl Vector.

Yeranosuts janee Ha [1K mporpammy, mo3BONSIOLIYIO ONPEIENSTh BEPCHIO ¥ KOHTPOIBHYIO
cymmy (atina no anroputmy MDS, Hanpumep, iporpammy «HashTaby.

8.2.1.2 BuiGpars B nanke TRIM oQaiin FrequencyMeas.exe, HaxaTb Ha IpaBylo KHOIKY MBILIH
Ha (Qaiine u BbIOpath myHKT «CBoiicTBa». OTKPHITH BKIAAKY «Xem-cymmbI aiisioB». Habmoomats
KOHTpOJIbHYIO CcymMMmy ¢aiina FrequencyMeas.exe no anroputmy MD5. OTkpbiTh BKIagky «O mpo-
rpamme». HaGmonats 3Hauenue Bepcuu daiina FrequencyMeas.exe. PesynsraTsl HabmoneHus 3a-
(buKcHpoBaTh B paboyeM xypHae.

8.2.1.3 IlosTOpHTSH oneparyy 1. 8.2.1.2 juig nporpamm NFCalc.exe u AmrView.exe.

8.2.1.4 CpaBHUTS MOTyYeHHBIE KOHTPOJILHEIE CyMMBI M BEPCHHU C UX 3HAUCHHUSMH, 3allMCAHHBI-
mu B I1C. PesynbTar cpaBHeHNS 3adUKCHPOBAThL B pabodeM KypHae.

8.2.1.5 Pesynprats unenTuduxanuu 10 cunTath MOI0KATENLHBIMY, €CIIM NTONYUYEHHBIE HICH-
TH(uKanuoHHble naHHble 110 cOOTBETCTBYIOT 3HAYEHMAM, TPUBEAECHHBIM B TabIHIE 3.

Tabmuua 3 - Unentndukauronnsie gannble 110

Hoenmugpuxayuonnvote 3nauenue
oannvle (MpusHaxu)
WUnentnduxamuontoe FrequencyMeas.exe NFCalc.exe AmrView.exe

HauMeHoBanue 110

Howmep bepei (MACHTH- 5.1.0.0 3.20.1 3.16.60612
¢uxanmoHHki Homep) 110

[udposoit upentudukarop | IDEC2037710B6AB | 90F2307A43D11220 | FAF113F3C83206EB
ITO (xoHTpONBHASA cyMMa 99B82F25F1200E053 | 7504337B9CCA9F24 | 863D69624F5SD3FCO0
UCIIOJIHSIEMOT0 KOJ1a) (amroput™ MDS) (anmroputm MDY5) (anroputm MDY5)

B npoTtuBHOM ciydae pe3ynbTaThl HpoBEpKH cooTBeTcTBUs [10 cuuTaTh OTpUNATENLHBIMU H
MOCJICYIOIIME OTIepalliy MIOBEPKU HE IPOBOJUTH, KOMIUIEKC TPU3HAETCS HEMPHUTOIHBIM K IIPUMEHE-
HUIO.

8.2.2 Ilposepka paboTocmocoGHOCTH

8.2.2.1 IloaroToBUTH KOMILIEKC K paboTe B COOTBETCTBUHM ¢ PD.

8.2.2.2 Ilposeputh paboTOCHOCOOHOCTD ammapaTyphbl KOMILIEKCA [IYTEM TIPOBEPKH OTCYTCTBH S
coo0weHn# 06 ommubKax ¥ HEUCIIPABHOCTSIX [IPH 3arpy3Ke IPOrpaMMHOTO NPOIYKTa I H3MEPEHUH B
Omxnelt 30He «FrequencyMeas.

8.2.2.3 Ilposeputh paboTOCHOCOGHOCTH BCEX HPUBOJIOB MPENU3MOHHOIO YETHIPEXKOOPIMHAT-
HOTO CKaHepa:

— [IpU IIepeMeIeHuH 1o ocu 0x;

— I[IpY niepeMenieHuH o ocu Oy,

— [IpY epeMeLieHn mo ocu 0z;

— [PV BPAILICHUH KapETKH 30H/1a B INIOCKOCTH ITOJIAPU3ALIUH.

8.2.2.4 CoeaMHUTH IPU TTOMOIUM MIEPEMBIYKH COEAMHUTENL Kabeas «BXO/ aHTEHHBI-30HAA» U
COCIMHUTE/IL Kabess «BBIXOJ MCIIBITHIBAEMONM AaHTCHHBI». B COOTBETCTBHU ¢ DKCINTyaTallMOHHON J10-
KyMEHTAIMCH [OATOTOBUTE K paboTe TeHEpaTop CUTHAJIOB M BEKTOPHHINA aHAIU3aTop Herel (naiee -
BAII) u3 cocTaBa KOMIIIEKCA, IEPEBECTH TOCIEAHUN B PEXUM U3MEPEHHI MOy KOMILIEKCHOTO KO-
>hdunyenTa nepenadnd. Y CTaHOBUTS ClIe/yIoline HacTpoitku BAILL:;

- mostoca aHaiu3a oT 1 1o 40 I'T;

- IIMpHUHA NOJIOCHL ITpontyckanus 1 MI'm;

- YPOBEHb MOIHOCTH BBIXOAHOIO KosieOanus reneparopa 0 nb (MBT).



Ha skpaHe BEKTOpHOro aHanu3atopa Lened HabroAaTh pe3ysibTaT U3MEPEHUM YacTOTHOM 3a-
BHCUMOCTU MOJyJIst Kodddurnuenta nepexauu. 1Ipu 3ToM JOIDKHBI OTCYTCTBOBATH PE3KHUE U3MEHEHHS
HOJYYEHHOH XapaKT€PUCTHKH, CBHETEIBCTBYIOUE O HEYIOBIETBOPUTEIHHOM COCTOSIHUM pajidova-
CTOTHOIO TPaKTa KOMILIEKCA.

8.2.2.5 Pe3ysibTaThl NOBEPKH CUUTATh MOJIOKUTEIBHBIMH, €CIIH MPEHU3UOHHBIA YETHIPEXKOOP-
JUHaTHBIM CKaHep 00ecrednBaeT MepeMelleHrue aHTeHHbI-30Haa 1o ocsiM 0x, Oy, 0z u B miiockocTd
NOJIAPU3alMK, Ha JKPaHE BEKTOPHOrO aHalu3aTopa Lened HaOmromaeTcst pe3yinbTaT U3MEpEHHH va-
CTOTHOM 3aBHCUMOCTH MOJYJISI Koo durlineHTa nepenaun 6e3 pe3Kux U3MEHEHHH, a TAK)Ke OTCYTCTBY-
€T porpaMMHasi I annapaTHas CUTHAIN3alus O HEUCIIPaBHOCTSIX KOMILIEKCA.

8.3 OnpenesreHHe METPOIOTHYECKUX XapPAKTEPUCTHK

8.3.1 OnpeneneHne OTHOCHTEIbLHON MOTPENIHOCTH H3MePEHHI aMINIMTYIHOTO pacipee-
JeHHH 3JI¢KTPOMArHUTHOIO MO0, 20cOMI0THOH MorpemHocTH H3Mepenui ¢aszoBoro pacnpene-
JICHHS 3JIEKTPOMATrHUTHOTO TOJIst

8.3.1.1 OTHOCHTEJIIbHYIO MOTrPEHIHOCTh M3MEPEHUH aMIUIMTYJIHOIO paclpenesIeHHs! 3IeKTPo-
MarHHTHOro Hoius o ,, ab, onpenenuts no Gopmyie (1):

§,=201g(l+KS,), (1)
2 2
Sy = &_;_941 +8? , (2)
P S +1.1,60% + 602, 3)
S+ 9:1 +9§2

: “4)

rae 6, - NOrPEelIHOCTh H3MEPEHHH MOJYJIsi KOMILIEKCHOrO Ko3(h(GHIMEHTa epefadn aHaIH-
3aTOpPOM U3 COCTaBa KOMILIEKCa;
0 ,, - NOrPENIHOCTh U3MEPEHHH, 00YCIIOBIIEHHAs HCHICATLHON MOIAPH3AHOHHON pPa3BI3KOM

aHTEHH-30H/IOB U3 COCTaBa KOMILIEKCa,

S — cpenHee KBagpaTHYeCKOE OTKIOHEHUE PE3yIbTaTOB U3MEPEHUH aMIUIUTYXHOrO paclupejie-
JICHHS,;

A — pe3yJIbTar U3MEPEHUN aMIUIUTYAHOTO paclpee/IeHusI,

A — cpennee apudmeTHUECKOE PE3yILTATOB H3MEPEHUH aMIUIHTYIHOTO PACIIPEIENICHHUS;

t — kod¢b¢unuent CTbIOAEHTA JUIS 3alaHHOTO YHCJa pealn3alui M3MEPEHHH aMIUIMTYHOIO
paclpeneneHus.

AGCOIOTHYIO MOTPEITHOCTh M3MEPEHHH (Ha30BOro paclpeieneHus IEKTPOMarHUTHOIO MOJIs
A, , Tpaayc, OIpenennTs 1o popmye (5):

180
Ay =—=K,Sy,, (5)
T
2 2 2
S,, = 9®1+9§2+9¢3 +S2, (©)
K, - S, +1.1\/95)1 +0,, +0,, ’ o
S¢ + %ig%%



®)

rae 6, - MOTrpeliHOCTh MU3MEPEHUH (Bassl KOMIUIEKCHOrO Ko3(GHUIHeHTa nepejayd aHaau3a-
TOPOM M3 COCTaBa KOMILIIEKCa, paj;

6, - TOrPEelHOCTs U3MEepPeHUH (a3pl, 00yCIOBIEHHAas HETOYHOCTHEO O3ULIUOHUPOBAHUS aH-
TEHHBI-30H/1a B INIOCKOCTH CKaHUPOBAHUS, paj;
0,,- NOrpeIIHOCTh M3MepeHui da3pl, 00yCIOBIEHHAs CIyYalHbIMH meperubaMu paauoyva-

CTOTHOT'O TPaKTa KOMILIEKCa, pa;

S¢ — cpenHee KBaPaTH4YECKOE OTKJIOHEHHUE Pe3yJIbTaTOB U3MepeHUH (a30BOro pacrnpeneneHus,
pan;

¢ — pe3ynbTaT u3MepeHu# HazoBoro pacrpeneneHus, pam;

@ — cpenHee apuMETUUECKOE Pe3yIHTATOB U3MEPEHUH (ha30BOro pacupeieieHus, pa.

OTHOCHTEIbHBIE MTOTPEITHOCTH U3MEPEHUH aMILIUTYIHOTO PaclpeaeNIeHUs dJIEKTPOMAarHUTHO-
ro noJisi ¥ abCOIIOTHBIE MOIPEIIHOCTH U3MepeHUH (HazoBOro pacmpeaeneHus JEKTPOMArHUuTHOTO T10-
JIs OTIPENIETUTh IIPY OTHOCHUTENBFHBIX YPOBHSX aMILIUTYAHOIO pacrpeneieHuss ot MUHyC 10 10 MUHYC
50 1b ¢ uaTrepBasioM 10 1b npu COOTHOINEHUSX CUrHA/IITYM Ha BXOJE MPUEMHOI0 KaHajla aHaIn3aTo-
pa He meHee 10 nb.

OTHOCHTEIBHBIE TTOTPEITHOCTH U3MEPEHUHM aMIIUTYIHOIO paclpeIe/ieHUs 3JIeKTPOMarHUTHO-
ro HOJIS ¥ OTHOCHUTE/bHbIE MMOTPEIIHOCTH U3MEpeHUH (a3oBOro pacmpeaeicHUs 3EKTPOMAarHUTHOIO
T10JIs OTIPEeINTh Ha yacToTax 1; 8; 18; 26;40 ['Tw.

Ha vactorax ot 1 10 26 ['T'y orpanuuntscs Gopmystamu (9), (10):

S5, =20 lg(] +1.16% + 62, ); (9)

A, =1i—01.1\/9(,%1 +02, +62, . (10)

YacTHblE COCTABJISIOIIME [OrPEIIHOCTH U3MepeHUH (ciiaraeMble B BblpakeHUsX (2), (3), (6),
(7)) onpenenuTh MO CIIETYIOUINM METOIMKAM.

8.3.1.2 IlorpemtHOCTh M3MEpEHU MOMYJIsl KOMILIEKCHOro Ko3hduuueHTa nepenayn BEKTOp-
HBIM aHAIU3aTOPOM IIeNed U3 cOoCTaBa KOMILIEKCa OINpeJeUTh TIPU MOMOIIM aTTeHroartopa Agilent
84908M.

B n3MepuTenpHbINA TPAKT KOMITJIEKCA BHECTH aTTEHIOATOP TAaKUM 00pa3oM, 4ToObl OH COeTUHSIT
pa3zbeMbl paJlovacTOTHHIX Kabeslel M1 MOJK/IIOYEHHUS UCIIBITHIBAEMOW AHTEHHBI M aHTEHHBI-30H]A.
OctabyieHue aTTeHI0aTOpa YCTaHOBUTH paBHLIM 0 1b.

IIpoBecTu MoIHYIO ABYXIOPTOBYIO KIMOPOBKY BEKTOPHOI'O aHAaIM3aTOpa Liened u3 cocTaBa
KOMIUIEKCAa B KOMILJIEKTE ¢ IITATHLIMH PaJMOYaCTOTHBIMU KaOeIssMH M aTTEHIOATOPOM B JMAala3oHe
4acToT OT | 10 40 I'T'11 B COOTBETCTBHM € TEXHHUYECKON JOKYMEHTALUEH Ha Hero.

Y CTaHOBUTS CIIEYIOIIME HACTPOUKH BEKTOPHOI'O aHAIM3aTOpa LeTei:

- mosjoca ananuza ot 1 go 40 ['Tw;

- LWUpHUHA 10J10CH mpomyckanus 500 [i;

- PeXXUM U3MEpPEHUH MOIYJIs1 KOMILIEKCHOro koaddunuenra nepegaun S21;

- KOJIMYeCTBO Touek 3601.

be3 mogaur MOIIHOCTH C BBIXOJa reHepaTopa MPOBECTH U3MEPEHUS MOIYJIsl KOMILUIEKCHOIO KO-

S12(f,)

HIDKHUH TIpesien U3MepeHu# Moaynst koaddunuenrta nepenaun Ha yposae (N+10), ab, uto cooTBeT-
CTBYET COOTHOIIIEHUSIM CUTHAJI/TIYM Ha BXojae npuemMHoro kanaiza BAI 10 gb.
VBenuuuBas MOIIHOCTH CUTHaJa reHeparopa, 3a@UKCHUpOBATh OMOPHBLIA YPOBEHb, MPU KOTO-

S12( £)

W3menss ocnabnenue arreHroatopa o1 10 10 50 1b ¢ marom 10 ab, mposecT uaMepeHus: Mo-
8

s dunpeHTa nepegaun , 1b. 3adukcupoBars BepxHroo rpanuny AUX myma N, 1b, a Takxe

poM obecreynBaeTcs yCIOBUE >(N+60), nb.




IyJIsl KOMILIEKCHOTO K03 ulleHTa nepeadn.
[TorpermnocTs M3MEpeHUH MOyl KOMILIEKCHOrO kK03 duLlHeHTa NTepejadd Ha KaXaA0H 9acTo-
Te f;, yka3anHoH B 1. 8.3.1.1, paccunTaTh KaK pasHHIy (B JIOrapuMUYECKHX €AUHHIAX) MEXIY H3-

S12( f)

eM ocyiabsienus arTeHoatopa L( f;), Ab, 3anMcaHHbIM B €ro TEXHHYECKOH JOKYMEHTaluH (CBHIETEb-

MEPEHHBIM 3HAaYEHHEM MOy Kod(duluenTa nepeaadn , Ab, ¥ TeHCTBUTENbHBIM 3HAYCHH-

CTBE O ITIOBEPKe):

0, (f)=IS12(/)| - L(f)), (11)

3a morpemHocTs @, Ul KaXJ0ro HOMHHaNa ociaalleHus, COOTBETCTBYIONIErO0 OTHOCHTEb-
HOMY YPOBHIO aMIUTMTYAHOIO pacIpeIeleHus 3JIeKTPOMarHuTHOro MmoJis M, MpUHSATh MaKCHMalIbHOE
3HayeHHe MOTPeIIHOCTH u3MepeHuid &, ( f,) COOTBETCTBYIOIEr0 HOMUHANA OCIa0IeHHs] aTTeHI0AaTOpa

B YCTAHOBJIEHHOH IOJI0CE YacTOT B JIMHEHHOM Macuurade:
[N

) =maxq10 2 . (12)

PesynpTarel noBepku 3anucark B Tabnuny 4.
Tabnuna 4 — Pe3ynabpTaTsl OLEHKH MOTPEMIHOCTH H3MEPEHHUH MOIYJSI KOMIUIEKCHOTro Ko3ddumnuenTa
nepeaayd BeKTOPHBIM aHAJIM3aTOPOM Ielled U3 cocTaBa KOMILIEKCa

[TorpemHOCTh H3MEPEHHH
Ocnabnenue OTHOCHTENIbHBIH YPOBEHb c/=10 nb
arrenroaropa L, 1b aMIUIMTYIHOTO pacnpenenenus M, a1b
10 -10
20 -20
30 -30
40 -40
50 -50

8.3.1.3 [lorpemHocTh u3MepeHui, 00yCIOBICHHYIO HEHIEaJIbHON MOISPU3aLHOHHON pa3Bs3-
KO¥ aHTEHH-30H/I0B M3 COCTaBa KOMIUIEKCa, OnpeaeanTs mo Gopmyne (13):

9,42 :(1+100_1K171’)2 _1’ (13)
rae kinr- MAHUMAJIbHBIA YPOBEHb KPOCCHOJSIPU3AMOHHOMN pa3BA3KU aHTEHH-30HI0B M3 COCTaBa KOM-
IUIeKca, IpUHUMaeMblid paBHbIM MUHYC 20 1b.

8.3.1.4 ITorpemwiHOCTh H3MEpeHHH (a3pl KOMIUIEKCHOTO Ko3(dHnuenTa nepenayn BeKTOPHBIM
aHAJIM3aTOPOM LeNeil M3 COCTaBa KOMIUIEKCA ONpPENeIHTh ¢ MOMOIIBI Habopa Mep KOIPPUIHEHTOB
nepenaud u orpaxenus 85056A u arreHioatopa Agilent 84908 M.

B u3mepHTeNbHBIA TPAKT KOMILUIEKCAa BHECTH aTTEHIOATOp U Mepy (a3oBoro caBura U3 cocTaBa
Habopa 85056A takum oOpa3zom, yTOObI OHH COEIHUHSUIH pa3bheMbl PaIHOYaCTOTHBIX KabeneH st oJ-
KJIIOYEHHs] HCIBIThIBAEMON aHTEHHBI U aHTeHHBI-30Hga. OcabiieHHe aTTeHIaTopa yCTaHOBUTDH paB-
HbM O 1b.

[IpoBecTy MOJHYIO ABYXIOPTOBYIO KaNHMOPOBKY BEKTOPHOI'O aHalu3aTopa LEeNed u3 cocTapa
KOMILIEKCa B KOMILIEKTE C MITATHBIMH PaJHOYaCTOTHBIMK KaOeJlssMH, aTTEHI0aTOPOM B MepoH B jnua-
na3oHe 4actoT oT 1 10 40 I'T' B cOOTBETCTBHUM C TEXHHUYECKOH JOKYMEHTalleH Ha HETO.

Usmensst ocnabnenne atreHoaropa oT 10 go 50 ab ¢ warom 10 ab, npoBecty n3mepenus ¢a-
3bl KOMILIEKCHOTO Kod(@HIHeHTa nepeaaud mpy CIedyoUnX HacTPOHKaxX BEKTOPHOTO aHaJlu3aTopa
Lemnen:

- mojtoca aHaiusa ot 1 70 40 I'T;

- mpHHa nosioce! npomyckanus 500 ['m;

- YPOBeHb MOIHOCTH BBIXOAHOr0 Konebanus munyc 10 1b (MBT1);

- pexxuM H3MepeHHit (ha3bl KOMIUIEKCHOTO Koa(dunuenTa nepenaun S21;

- KoJimuecTBo Touek 3601.




IlorpemH#ocTs u3MepeHuit (a3bl KOMIUIEKCHOTO KodGhGHIIMEHTa Nepead Ha KaxI0H 4acTo-
e f,, ykazanuoi B n. 8.3.1.1, paccunTarh KaK pasHHIYY MEX1y H3MEPEHHbIM 3HaueHHeM (pasbl Koog-

¢unmenTa nepenaun arg(S12(f)), pan, U JeHCTBHTENBHBIM 3HAUYCHHEM YCTAHOBJIEHHOTO (ha3oBOro

cnpura mepel @Y ( £)), paj, 3aNMCaHHBIM B €T0 TEXHUYECKOM JOKYMEHTALMH:

05 (f,) =arg(S12(£)) - 2™ (f), (14)
3a MOrp€IIHOCTb 9@ I KOKJI0I'0 HOMHHalla OTHOCHTECJIBHOI'O yp0BH}I ¢)a3030ro pacipeneiie-
HHUA BHEKTpOMal“HHTHOI‘O T10JI [IpPlHﬂTL MAaKCHMaJIBHOC 3Ha4Y€HHC IIOIpCINHOCTH HBMGPCHHﬁ
95,,?’ A /,) COOTBETCTBYIOIIET0 HOMHHAJA Oc/1a0JIeH s aTTeHI0aTOpa B YCTAHOBJIEHHOH 10JI0CE YACTOT:
o = max{g (f,)}- (15)
PesynbTarhl NOBepKH 3anucarth B TaOIHLy 5.

Tabnuna 5 — Pe3ynpTarsl ONEHKH NOTPEITHOCTH H3MepeHuH (a3bl KoMIuleKcHoro koad dunuenra me-
peziaur BEKTOPHBIM aHAJIM3aTOPOM Lleneil U3 cocTaBa KOMILIEKCa

ITorpemHocTh H3MEPEHHH
Ocnabnenue OTHOCHTENBHBIN YPOBEHB c/=10 nb
arrenioaropa L, nb aMILTUTYAHOTO pacnpenaenenus M, nb
10 -10
20 -20
30 -30
40 -40
50 -50

8.3.1.5 Ilorpemnocts u3MepeHuit (aspl, 00YCIOBICHHYI0 HETOYHOCTBIO IO3HIIMOHHPOBAHHS
AHTECHHBI-30HA B IUIOCKOCTH CKaHHPOBAHHS, OIPEAETMTH C IIOMOIUBIO CHCTEMBI JIA3€PHOH KOOpIH-
HatHO-u3MepuTensHoit API OMNITRAC.

IToAroTOBHTE KOMIUIEKC K M3MEPEHHIO XapaKTEPHUCTHK aHTEHH B OJIMDKHEH 30HE B COOTBET-
cTBHH ¢ PD.

[ToAroTOBHTE CHCTEMY JiazepHYIO koopauHaTHO-H3MepuTensHyro API OMNITRAC k u3mepe-
HHMIO B COOTBETCTBHH C 3KCILIYaTalHOHHOM TOKyMEHTalKel Ha Hee.

OnTuyeckuil OTpakaTelb U3 COCTaBa CHCTEMBI JIa3epHON KOOpJMHATHO-U3MepHTeNnbHOH API
OMNITRAC 3akpenuTh Ha aHTEHHY-30H]I, YCTAaHOBJICHHYIO Ha CKaHEPEe M3 COCTaBa KOMILIEKCA, B CO-
OTBETCTBHH CO CXEMOi, IPHBE/IEHHONH Ha pUCyHKe 1.

-

1 — anTeHHa-30H,1; 2 — OoNTHYECKUH oTpaxarenb; 3 — cucreMa APl OMNITRAC; 4 — ckanep
Pucynox 1 — Cxema uamepeHuii XxapakTepHCTHK IMO3MIIHOHHPOBAHHS CKaHepa

C moMONLIBO TIPOrPAMMBI PYYHOI'0 YIIPaBIeHUs CKaHEepoM (pHUC. 2) B COOTBETCTBYIOIIEH BKIa-

K€ IIPOrpaMMHOTro MpO/IyKTa JUis u3MepeHuit B OmkHeil 3o0He «FrequencyMeasy» nepeMecTuTh aHTEH-
HY-30H/1 B KpailHee IeHTpaIbHOE JieBoe nosoxenue. 3apuxcuposars nokasanus APl OMNITRAC.

10




AR —.v---.-nq ‘
Wsmepenun

17~ Pyunoe ynpaenenwe. Oce X. ——— e
‘ CM:WTU—UE M
3 ;

F 1oll11

1oll2
[ e R e s | e e
i
\
|

PucyHnok 2 — MeH10 nporpaMmsl JUI Py4HOrO YIIpaB/IeHHs JBH)KEHHEM CKaHepa

IlepeMernas aHTEHHY-30H/I C YCTAHOBJIEHHBIM OINITHYECKHM OTpa)kaTesieM BJ0Jb ocH 0X B mpe-
nenax paboueii 30HBI cKaHepa ¢ marom A, /2, e A, - MUHAMaJIbHAs JUIMHA BOJIHbL, COOTBETCTBY-
10IIas BepXHeil rpaHuIle Juana’oHa pabouMX YacTOT KOMIUIEKCA, O cpabaThlBaHHS MEXaHHYECKOIro
OrpaHuuuTessi, (UKCHPOBATH IOKA3aHHS CHCTEMbI JIa3epPHOH KOOpAMHATHO-H3MepHTenbHOH API
OMNITRAC.

C noMolbl MporpaMMbl Py4HOIO YIIPaBJIeHHS CKaHepoM (PHCYHOK 2) B COOTBETCTBYIOLIEH
BKJIJIKE IIPOrpPaMMHOIO IPOJIyKTa JUls W3MepeHHi B OmmkHel 30He «FrequencyMeas» nepeMecTHTh
aHTEHHY-30HJI B KpaiiHee ILEHTpaJibHOE HIWKHee IoNoKeHue. 3adukcupoBate nokazanus API
OMNITRAC.

[lepemernast aHTEHHY-30H/1 ¢ YCTAHOBJIEHHBIM ONTHYECKHUM OTpaxkaTesieM BJ0Jb ocH Oy B npe-
Jenax pabodeil 30HBI ckaHepa ¢ maroM A,, /2, 10 cpabaTblBaHHS MEXAHHYECKOTO OrpaHHYHTEII,
(GukcupoBaTh oKazaHus CUCTEMBI JlasepHOH koopaunarHo-u3MepuTensHoit API OMNITRAC.

PaccunTarh MOTPeLIHOCT MO3MIMOHHPOBAHUS AHTEHHBI-30HJA KaK Pa3HUILY MEXIY KOOp/H-
HATAMH BEPTHKAILHOMN IUIOCKOCTH M3MEPEHHH CHCTEMBI JIa3epHOil KOOPAHHATHO-H3MepUTenbHOH API
OMNITRAC u u3mMepeHHBIMH KOOpAHHATAMH MOJIOXKEHUA AHTEHHBI-30H1a Az, M.

C nMoMomBI0 MpOrpaMMbl PyYHOTO YIIPaBJI€HHS CKaHEPOM B COOTBETCTBYIOIIEH BKJIAJKe IpO-
rpaMMHOTO MPOAYKTa Ui H3MepeHHH B OmmkHell 30He «FrequencyMeas» HakJIOHHTh OChb Y B Kpai-
Hee nonoxenne. 3adpuxcuposars nokazanus API OMNITRAC. Cuare nokazanus API OMNITRAC B
4acTH yria HakiaoHa. [loBTOpUTH /eiCTBHS 1O ONpe/eeHHIO MOTPEIIHOCTH MMO3HIIHOHHPOBAHHS aH-
TEHHBI-30H/1a.

INorpemnocts w3mepennit gassr Ap(f), pan, 06yCIOBIEHHYIO HETOUHOCTBIO TO3HIMOHMPO-

BaHHS aHTEHHBI-30H/1a B INIOCKOCTH CKAHHPOBAHMS, JUIS KaXI0I0 HOMHHAIA YaCTOThl, YKa3aHHOTO B II.
8.3.1.1, ouenuts no hopmyne (16):

Ap(f))=k-Az, (16)
rae k =2x/A - BonHOBOE uKCIIO, 1/M;
A — JUIMHA BOJIHBI, COOTBETCTBYIOIIASA YacTOTaM, yKa3aHHbIM B I1. 5.1.1, m.
3a nmorpemHocTs U3MepeHud (asel 6,, ATA KaKA0ro HOMHHAJIA 4acTOTHI, YKa3aHHOIO B II.

8.3.1.1, npuHATE cpe/iHee KBa/IpaTHUECKOE 3HAUCHUE MOTPEITHOCTH, onpeesieHHoe no dpopmyne (17):
M-1

2 (0l(f))

= (17)

rae M — 4MCII0 TOYeK, B KOTOPBIX IIPOBOHIIMCE H3MEPEHHS! NIPOCTPAHCTBEHHOIO IOJIOKEHHs aHTEH-
HBI-30H/1a.

Pasmepsl paboueit obnactu ckanupopanus 1o ocsM 0x u Oy paccuuTaTh Kak pasHHIY MEXIy
NOKa3aHUsIMH CHCTEMBI JlazepHOi KoopauHaTHo-u3MepuTenbHoii API OMNITRAC B momenT cpaba-
THIBAHHS MEXAHHYECKOI'O OIPAaHMYMUTEIIS CKAHEpa U ee MMOKA3aHUsIMH IIPH YCTAHOBKE aHTEHHBI-30H/1a B
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KpalHHe [MOJIOKEHUS.

8.3.1.6 [TorpenrHocTh U3MepeHHH (pas3bl, 00YCIOBICHHYIO CIy4alHBIMM IleperubaMu paauoya-
CTOTHOTO TpaKTa KOMIUIEKCA ONMPENETUTH ¢ MOMOIILI0 Habopa Mepsl OTPaXEHHs U3 cOocTaBa MEp KO-
a¢dunuenToB nepenaun U orpaxkenus 8§5056A.

B u3MepuTeNnbHBIA TPAKT KOMIUIEKCA BHECTH MEpY OTpa)KeHHs TakuM oOpa3oM, 4TOOEI OH 3a-
MBIKaJI COEIMHUTEIb PaIlo4acTOTHOrO Kabes s TOAKIIIOYEHHs aHTEHHBI-30H/1a.

[IpoBecTy OTHONOPTOBYIO KAIMOPOBKY BEKTOPHOIO aHAJIU3aTopa LENeH U3 cocTaBa KOMIUIEKCA
B AuarnasoHe 4acToT oT 26 10 40 I'T'1y B cOOTBETCTBUM ¢ TEXHUYECKOH TOKYMEHTALMEH Ha HETO.

[IpoBectn u3MepeHus (a3pl KOMIUIEKCHOTO KOI(PQPHUHMEHTa OTPAKEHUS NPH CIEAYIOIIHMX
HacTpOHKax BEKTOPHOTO aHAJIM3aTOpa Lene:

- nojoca aHanusa oT 26 10 40 I'T'.;

- mHpHHa noJockl npomnyckauus 500 I'n;

- YPOBEHBb MOIITHOCTH BBEIXOIHOT0 Kojebanus MuHyc 10 nb (MBT);

- PeXHUM H3MepeHHH (a3bl KOMILIEKCHOTO K03 dunuenTa orpaxenuns S11.

C DOMOIIBIO MPOTPaMMbl PYYHOI'O YIPaBICHHs CKaHEPOM (PHCYHOK 2) B COOTBETCTBYIOIIEH
BKJIaJIKE ITPOrPaMMHOIO MPOAYKTA AJIsS U3MEpeHu B OnmxHer 30He «FrequencyMeas» nepeMecTHTb
AHTEHHY-30H/] B KpailHee HIKHEE MOJI0)KEHHE.

Ilepemenasi aHTEHHY-30H/ C YCTAHOBJIEHHBIM OINTHYECKHUM OTpakaTeseM Baojdb ocH x0y B
npezaenax pabode 30HBI ckaHepa ¢ maroMm 20 cM, GUKCHpOBaTh NOKa3aHKs BEKTOPHOIO aHaIu3aTopa
LEIEH.

3a OLEHKY IMOIrPEITHOCTH H3MepeHui (asbl, 00YCIOBICHHYIO CllydyallHBIMU neperubamu pa-
JHOYACTOTHOTO TPaKTa KOMILIEKCA, MPUHATE Pa3HUIY MEXIY MaKCUMaJIbHbIM M MHHHMMAaJIbHBIM 3Ha-
YEHHEM H3MEPEHHOMU (ha3bl KOMILIEKCHOTO Kod(dpunnenTa oTpaxenus Ha yactore 40 I'T .

8.3.1.7 OueHKy CpelHero KBaApaTHYECKOr0 OTKJIOHEHHUS pe3yIbTaTOB U3MEPEHHH aMIUIMTY -
HOTO ¥ (pazoBoro pacnpenenenuii (AQP) npoBoauTe METOAOM NMPSIMBIX H3MEPEHHH ¢ MHOTOKPATHBIMH
HaOJTIOACHHUSIME paclpeaeNeHus Mojst, GOpMUPYEMOro Ha IJIOCKOCTH CKaHUPOBAaHHSA PYNOPHOW aH-
TeHHO# 116-140 ¢ K0aKCHaIBHO-BOJIHOBOAHBIM MIEPEX0I0M AHana3zoHa 4actoT ot 26,5 1o 40,0 I'Tn u3
cocraBa komiekta AWK 1-40b.

AnteHHy [16-140 ycTaHOBHUTH Ha ONOPHO-IIOBOPOTHOE YCTPOMCTBO B IIOJIOXXEHHE, COOTBET-
CTBYIOIEE BEPTUKAIBHON MOJISIPH3allUK, TAKMM 00pa3oM, YTOOHl MIOCKOCTh pacKpbiBa ObLla Mapal-
JIeNIbHA MIIOCKOCTH CKaHUPOBAHHUS.

Mcnoab3yst peXXuM py4HOTO WIIH JUCTaHIIMOHHOTO YIPaBIEHUs CKaHEPa, yCTAHOBUTH aHTEHHY-
30H/ COOCHO ¢ aHTeHHOH [16-140 B monoxeHue, COOTBETCTBYIOLIEE BEPTUKAIBHOU MOJISAPU3ALHH.

PaccTosiiue Mexay packpbiBamul aHTeHHBI [16-140 M aHTEHHBI-30HIA YCTaHOBUTH PaBHBIM B
npeaenax 3\, rae A — MakCMMaslbHasl AJIMHa BOJIHBI M3MEPSIEMOI0 NOAAHANa30Ha YacTOT.

3anycTUTh NPOrpaMMy M3MEPEHUH B 4aCTOTHOH 001acTH.

B cootBeTcTBHE ¢ PD Ha KOMIUIEKC YCTaHOBHMTH I1OJIOCY YaCTOT BEKTOPHOI'O aHalIM3aTopa Le-
neii or 8 go 12 I'Ty, mmpuny nonock! nponyckanus 100 I'u, mar nepectpoiiku no wacrore 2 I'T,
YyPOBEHBb MOIIIHOCTH BBIXOJHOIO CUTHaJla BEKTOPHOTO aHaymM3aropa uenei 10 ob (MBT).

Jlanee ycTaHOBUTD CIIEAYIOIIME HACTPOUKH

- [IIar CKaHUPOBaHUs - He Gojee A/2;

- PE)KUM CKaHHPOBAHUS — HEIIPEPBIBHOE CKaHUpOBaHKe Oe3 peBepca;

- TMOJISIpU3allksl U3MEPSEMON aHTEHHBI — BEPTHUKAJIbHAs;

- TOJISIpU3allks 30HJa — BEpTUKATIbHAL,

- pazmepsl obnacT ckaHupoBanus 240 x 380 Mm.

Haxxats xnonky «HAUYATH USMEPEHV ST ».

W3meputs ADP He MeHee 7 pa3 ¢ HHTEPBAJIOM He MeHee 5 MHH (ajiee M0 TEKCTY - pE3yIIbTaThl
usmepenuit ADP, momy4eHHble B X01€ OHOTO CKaHMPOBAHUS, — Pealu3alus).

3amyCcTUTL MPOrpaMMy pacyeTa XapaKTePUCTHK AHTEHH [0 JaHHBIM B OJIMOKHEM MOJ€
nfcalc.exe, BXOAsIIyI0 B KOMIUIEKT ITOcTaBKH Komiekca. Ha wacrore 40 I'T'n paccunTars aMILUIMTY -
Hble A, W (a3oBble ¢, PACIpPENENICHHs, a TAK)KEe Cpe/IHee KBaApaTHYeCKOe OTKIOHEHHE Pe3yIbTaToB

HU3MEPEHH aMILIMTY/ IHOTO U (a30BOro pacmpeneneHui no popmynam (4) u (8).
8.3.1.8 Pe3ynbraThl MOBEPKH CUUTAThH MOJIOXKATEILHEIMHY, €CIM 3HAYEHUS IOIPEIIHOCTH H3Me-
pEHUi aMILTMTYAHOTO PaclpeneIeHns 2IEKTPOMArHUTHOTO TOJIS TIPH COOTHOIUEHUH CUTHA/IIYM Ha
12



BXOJIe IIPMEMHOIO KaHasia BEKTOPHOT0 aHain3aTopa nenei se Menee 10 ab u Kpoccnonsipu3annoHHom
pasBsi3Ke aHTeHHbI-30HAa He MeHee 20 nb HAXOMATCs B CHEAYIOLIMX NpeAenax A OTHOCHUTENbHBIX
yPOBHEH aMIUIMTYIHOTO PACIpPEIeIICHHUS:

-10 ob +0,3 nb;
-20 nb +0,5 nb;
-30 nb +0,7 nb;
-40 ob +1,0 nb;
=50 nb +1,3 nb,

a 3HAYEHHS NOTPEIIHOCTH N3MEPEHUH (Ha30BOro pacnpelelieHus IEKTPOMAriuTHOTO TIOJIS [TPU COOT-
HOIIEHMM CHUTHA/IIYM Ha BXOJE IPUEMHOTO KaHala BEeKTOPHOro aHanmu3aropa uenei ne menee 10 nb
HAXOIATCS B CJIEAYIOUIMX Tpeeiax IIpu OTHOCHTEIbHOM YPOBHE aMIUIMTYAHOTO pacnpe/ie/ieHUs:

-10 nb +8°
-20 b +10%
30 1b +11°
—40 nb +12°%
-50 nb +13°,

B IIPOTUBHOM Cliy4yae pe3yJbTaThl IIPOBEPKH CUUTATH OTpHIATE/IbHBIMH, ITOCIECAYIOIIHE OTIIC-
panuu MOBEPKH HE ITPOBOAUTD, KOMITJIEKC ITPU3HACTCA HENMPUTIOOHBIM K NMPUMEHCHHIO.

8.3.2 OnpeesieHre OTHOCHTEIbHOIN MOrPeNTHOCTH M3MEPEHHH OTHOCHTENbHbIX YPOBHeil
AMILTHTY/AHBIX HATPAMM HAMPAaBJIEHHOCTH H a0COTIOTHON MOrpenHOCTH U3MepeHuil (pa3oBbIX
JAHArpaMM HANpaBJIEHHOCTH

8.3.2.1 Onpenenenyte OTHOCHTENBHOM MOIPEIIHOCTH U3MEPEHHI OTHOCUTENBHBIX YPOBHEH aM-
IUIMTYAHBIX Anarpamm nanpasiensoctd (AJIH) u dasoBeix nuarpamm sanpasnensoctd (OIH) ocy-
IECTBUTD METOIOM MaTEMAaTHIECKOI0 MOJIEIMPOBAHUS ¢ YYETOM PE3yJIbTaToB, NOTyYeHHbIX B 1. 8.3.1
HACTOSIIErO JOKYMEHTA, IIyTEM CPAaBHEHMS HEBO3MYUIEHHBIX aMIUIMTYIHBIX AUarpaMM HarpaBJIeHHO-
CTH, ONPENENICHHBIX Il aHTCHH C PaBHOMEPHBIM CHH(Ga3HBIM paclpesie/icHueM TOKOB Ha alepType, u
TeX e ANarpaMM HallPaBJIEHHOCTH, HO C y94eTOM MOTPEITHOCTH M3MEPEHNH aMIUTMTYAHOTO U (Ha30Bo-
ro pacnpeaeneanii (ADP).

8.3.2.2 HeBO3MYINEHHYIO MArpaMMy HArpaBJICHHOCTH OLEHUTh CIIEAYIOUINM 00pa3oM.

Pasmepbl IIOCKOCTH CKaHMPOBAHMS BbIOpATh M3 KPUTEPUsS MAKCHMAJIBHOIO CEKTOpa YIJIOB
BoccranasimBaemoit JIH, pasroro 65°, no gopmynam (18) u (19):

L,=a+2R 1g0, (18)
L, =b+2R-1gp, (19)
rae Ly, Ly — pasMepbl IUIOCKOCTH CKAHUPOBAHMUS B COOTBETCTBYIOLINX TUIOCKOCTSIX, M;
a, b — pa3Mephl pacKpbiBa B COOTBETCTBYIOILIMX IUVIOCKOCTAX, M, a=b 254, ., rie 4,, - JUIMHA BOI-
HbI, COOTBETCTBYIOMIas yacrotaM 1; 26 u 40 I'T'ny;
R — n3mepurenbHoe pacctosiaue, R = (3-8) A,,,., M;
O, ¢ — cexTOp yrioB BoccTanoBienHo# JIH B COOTBETCTBYIOIMX IUIOCKOCTAX, ® = @ = 65°.

VHTepBa AUCKpeTH3aun BeIOpaTh paBHbM 0,54, .

Jns gactotsl 1 I'Tn nepecuntars A®P B packpbiBe anTeHHbI B ADP Ha MJIOCKOCTH CKaHUPO-
Banus 1o popmyite (20):

N-1M-1

x,y)exp[j X, 27
J(x,,9,) = ZZ A( y)2 Pl (o zy))]z -exp[—]—\/(x—xz)z +(y—y2)2+R2 ] ,(20)
=0 m=0 \/(x—xz) +(y-y,)+R A
rae J(x,,y,) - ADP Ha IUIOCKOCTH CKaHHPOBaHNUS;
(X2, ¥2) — KOOPJAMHATH] Ha MNIOCKOCTH CKAaHUPOBAHHUS, M;
Ao — amnmatyaa curnana (Ao = 1 B);
@0 — hasa curnana (py = 0 pao);
LX(LY)
Ax(Ay)

N(M )= - YMCJI0 IIAaroB CKaHMPOBAHMS B KaXIOW M3 INIOCKOCTEH, rae AX, Ay - IIar cKa-
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HUPOBAHUS B INTOCKOCTU X U Y, COOTBETCTBEHHO.
PaccuMTaTh HOPMHPOBAHHYIO aMILIMTYIHYIO IHMarpaMMmy HaIpaBlIeHHOCTH U (a3oByIO aua-
rpaMMmy HampasjieHHOCTH 110 popmynam (21) u (22):

3(J(x,,
Fi(uv)=v1-u’ -y’ | (ﬁ( 2.%:)) , 1)
MAX(S(J(x,,9,)))
F,(u,v) = arg[3(J (x,. ¥,))] 22)
- MOlIy.TH: KOMHJICKCHOﬁ BCIINYHUHDBI,

rae ‘

J(...) - omepaTop AByMEpPHOIo AUCKpeTHOro npeodpasosanus Pypbe;
MAX — MakcuMaibHOe 3HaUeHHe aMILTUTYAHOH [uarpaMMbl HallPpaBJIeHHOCTH,
arg — apryMeHT (pyHKIHUY;
u=sin@-cos@, v=sin@-sin@ - yriosbsle KOOPIAUHATHI.
8.3.2.3 AMmmuryayio guarpammy antenssl 1 @JIH ¢ yderoMm norpemsoctd usmepenunii AQP
OLIEHUTH CJICAYIOIIUM 00pa3oM.
3HaueHys IOTPELIHOCTH U3MEPEHHH aMILTUTY THOTO U (Pa30BOro pacrpezeeHlid Ui KaX1oro
OTHOCHTEJILHOIO YPOBHS aMILTHTYAHOrO pacnpezgeieHus M 3agaBaTh IPOrpaMMHO C YYETOM OLCHKH
norpemHoctd uzMeperuit A®P, monydeHssix B m. 8.3.1, I yCIOBHS COOTHOLICHHS CHUTHANI/IIYM
10 nb:
S84 = Norm(0,0° 4), (23)
Ap = Norm(0,0%, ),
rae Norm — reHeparop CJIydaiHbIX BeJIMYUH, paclpeeeHHbIX 10 HOPMaJIBHOMY 3aKOHY,
0, - cpeiHee KBaJpaTHYECKOE OTKJIOHEHHE Pe3y/IbTaTOB M3MEPEHUM aMIUTUTYAHOTO pacnpe/eIeHus

Ag
o,=10 20 /2,45 ;

0, - CpelHee KBaJPAaTHUECKOe OTKIOHCHHE Pe3yjIbTaToB H3MEPCHHH ¢dazoBoro pacmnpe/e/eHus

o,=07,/2,45.
Paccuurats ammuTyaHoe u ¢azoBoe pacnpereneHus OMII Ha IIOCKOCTH CKaHMPOBAHHUS C
y4eTOM MOTPEIIHOCTH X U3MepeHui mo popmyie (24):

(52 3,) =[xy . MU+ 8)exp(farg(U (x,, v, )+ A)). (24)

AHanoruyHbsIM 00pa3zoM mpoBecTH pacueT «Bo3MywleHHbIX» JAH 7 pa3. [Ipu kaxnoi mocieny-
FOLIEH peau3allii BOCIPOU3BOAUTE HOBBIE CITy4aliHble BeIMUHHBI 1O 3aKoHaM (23).

8.3.2.4 TlorpemHocT u3MepeHuit otHocuTeabHbIX ypoBHeH AJIH n ®JIH oneHuth clenyro-
M oOpasoM.

CpexHee KBagpaTHyeckoe OTKIOHEHHe pe3ynbTaToB u3Mepenuit yposuedt AJAH u ®JIH B 1Byx
IIaBHBIX ceyeHusx mpu ¢=0 u ¢=n/2 paccuurarh no popmyaam (25) u (26):

. 2
i[(FA)i _Fg_)

(F)),

i=1

of, = P , (25)
> (F), -F)
oFy, =1 P (26)

rze k — 9ucso peanusanuii MoAeIMpoBanus, k =7.
Paccunrarh norpemsocts u3Mepenuit yposseir AIH u ®JTH no dopmysaam (27) u (28):

6F , = +201g(1+2,450F,); (27)
AF, = +180, 45, oF, . (28)
T

AHaJIOTUYHbIE pacyeThl IPOBECTHU JJI1 HOMUHAJIOB YacTOT, yKa3aHHbIX B II. 8.3.2.2.
8.3.2.5 Pe3ysbTarhl NOBEPKU CUUTATH MOJIOKUTEIBHBIMY, €CJIM 3HAYeHUsI OTHOCUTEIbHOH IO~
IPEIIHOCTH HM3MEPEeHUN OTHOCHUTENIBHBIX YPOBHEH aMIUIMTYAHBIX JHarpaMM HampaBJIeHHOCTH [0
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YPOBHEH (IIpH COOTHOHIEHHH CUTHAJI/IIYM Ha BXOJ€ MPUEMHOI0 KaHala aHaIn3aTopa He MeHee 10 1b,
KPOCCIOSPH3AIIMOHHOM pa3Ba3Ke aHTeHHbI-30Ha He MeHee 20 nb, nuHaMuueckoM quarna3oHe U3Me-
PEHHOTO aMIUTHTYJHOIO pacnpedeneHus aHTeHHbl He MeHee 50 1b), He mpeBbIIaroT NpeeoB:

—10 nb +0,3 nb;
-20 nb +0,5 nb;
30 1B +0,9 nb;
—40 nb +1,3 nb;
-50 nb +1,9 1b,

¥ 3Ha4yeHUs abCONIOTHOM MOrPeHOCTH U3MEePEHHH (a3oBbIX AUAarpaMM HallpaBIeHHOCTH (IIPH
COOTHOHIEHHH CHTHAJI/HIyM Ha BXOJE MPUEMHOIo KaHalla aHanu3atopa He MeHee 10 gb, kpoccronspu-
3allMOHHOM pa3Bsi3Ke aHTEHHbI-30HAa He MeHee 20 b, AMHaMUYeCcKOM Juana3oHe U3MEPEHHOro am-
INIATYJHOTO pacnpenencHus anTeHHsl He MeHee 50 nb) Ipu OTHOCHTENBHBIX YPOBHSX aMIITTUTYIHBIX
JiarpaMM, HE MPEBBIMIAIOT MIPEIENIOB!

-10 ob +8°;
-20 nb +10°%
-30 nb +12°%
—40 nb +14°;
-50 nb +19°,

B NPOTHBHOM Cliydac pe3ylIbTaThbl MPOBEPKHU CUHUTATh OTPHULATCIbHBIMH, NOCICAYIOMINEC OIIC-
paliiy IIOBEPKH HE IIPOBOAUTDL, KOMIIJICKC IIPU3HACTCA HETPHUTIOJAHBIM K IIPHMEHCHHUIO.

8.3.3 Onpenenenne OTHOCUTEIbHOIN MOrPEMIHOCTH W3MepeHU KOYPpPuIHeHTa yCHTeHUS
AHTEHH

8.3.3.1 OTHOCHTENBHYIO TIOIPEIIHOCTL U3MEPEHHUN KOAIPDHUITUEHTA YCHIEHHS ONIPEIEIIUTD pac-
YETHBIM ITyTEM IIPH HCIOJIb30BAHHH PE3YJIbTATOB U3MEPEHUH, OMy4YeHHBIX B 11. 8.3.2 HacTosweit MII.

OTHOCUTENBHYIO MOTPEMIHOCTh M3MepeHui ko3¢ dunuenTa ycunenus o, aAb, paccuuTtaTh 10

bopmyne (29):
S = J_rlolg(1+1,1-,/5l2 + 05+ 6 ) (29)

rae 0; — norpemHocTy u3Mepennit AJIH no yposHei#t munyc 10 ab;

02 — IOTPEIHOCTh KO3 PUIHEHTa YCUIEHHUS STAIOHHON aHTEHHBL,

03 — TIOTPEIIHOCTD 3a CUET PACCOTIaCOBaHHUSI.

3a HOTpPeHOCTb 03 IPUHATh MAaKCUMaJIbHOE U3 NIBYX 3HAYEeHHUH, pacCYHTAHHBIX 110 GopMynam

(30)u (31):
_lnPfeninf
(( nf )Xﬁ T 1))
I )
S T (TR Tty ey

rae I's, 'y, I'k — k03¢bHUIMEHTH OTpa)keHHs BXOJO0B 3TAJIOHHOH, HCIIBITHIBAEMOH aHTEHH, BXO-
Jla BEKTOPHOTO aHaJIM3aTopa Lenel U3 cocraBa KOMIUIEKca.

Moayne ko3¢ ¢uIeHTa 0Tpa)KeHUs CBsi3aH ¢ KO3 (HUIMEHTOM CTOSYEH BOJHBI 110 HampshKe-
uuto (KCBH) cootnomennem (32):

(30)

’ F’ _ K-1 .
K+1
8.3.3.2 Ilpu pacyetax moTpeHIHOCTH 3a c4eT paccoriacoBaHus 3nadenne KCBH stanonHOH
AHTEHHBI, UCIIOIb3YEMOH MPHU MPOBEACHUH U3MEPEHH, HE JOKHO NpeBpIaTh |,2, HCHBITHIBAEMOH
antrenHsl — 2,0, KCBH Bxona ananmusartopa — 1,2.
8.3.3.3 Pe3ynpTaThl MOBEPKH CUUTATh MONOXKHUTEIBHBIMHU, €CITH 3HAUYEHHS] OTHOCUTENBHOM MO-
TPEIIHOCTH U3MEpPEHUN KodGHIMeHTa yCHUIEHNs aHTeHHBI MeToAoM 3ameleHus npu KCBH ucnwl-
TBIBAEMOl aHTEHHBI He 0oJiee 2 M MOTPEIHOCTH U3MepeHUH K03 GUINieHTa YCUIEHUs ITAIOHHON aH-
TeHHEI, Ob:

(32)

0,5 nb +0,8 nb;
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s

0.8 nb +1,1 aB;
1,5 nb +1,8 nb;
2,0 nb +2.3 nb.
B [IPOTHBHOM ClIy4a€ pe3yJibTaThbl IIPOBEPKH CUYHTATH OTpHLATE/ILHBEIMH, IIOCJIEAYIOIIHE OIlE-
palry NOBEPKH HE IIPOBOJHTE, KOMIIJIEKC ITPH3HACTCA HEIIPHIOJHBIM K NIPHUMEHEHHIO.

8.3.4 Onpepenenne 1Hana3oHa pabo4ux 4acToT

8.3.4.1 [IpoBepky nuanazoHa pabo4MX 4acTOT MPOBOJUTE MO pe3yJbTaTaM IPOBEPKH MOrpPeL-
HOCTH M3MEPEHHH aMIUTUTYJHOrO ¥ (pa30BOro pacrpeeneHui.

8.3.4.2 Pe3ynbTaThl IOBEPKH CYHTATh IOJIOXKUTENBHBIMH, €CJIH B JHaNa3’oHe 4acToT OT 1 10
40 I'Tu 3HaYeHus MOrpeIIHOCTH M3MEPEHHH aMIUTMTYIHOTO H ()a30BOr0 pacrpelesieHHi He IpeBbI-
AT YCTaHOBJIEHHBIX 3HaYeHuH (cM. 1. 8.3.1). B aToM ciryyae quana3soH 9acToT KOMILIEKCA COCTaB-
nser oT 1 1o 40 I'T'1y.

B npotusHOM ciyyae pe3ysbTaThl IPOBEPKH CUHTATH OTPHUIATENLHBIMH, MOCIIEAYIOMHNE OIe-
paLMH ITI0OBEPKH HE IIPOBOINTH, KOMIJIEKC MPH3HACTCS HEIIPHTOJHBIM K IIPHMEHEHHIO.

8.3.5 Onpenenenne pazmepoB pabo4eii 06,1aCTH CKAHHPOBAHHS

8.3.5.1 Onpenenenue pasmepoB paboueit 00J1aCTH CKaHHPOBAHHS OCYILIECTBHUTH IO PE3yJIbTa-
TaM M3MEpEHUH, BBINOJIHEHHBIX B COOTBETCTBUH C 1. 8.3.1.5 HACTOALIEr0 JOKYMEHTA.

8.3.5.2 PesynpTaThl MOBEPKH CYHTATh IOJIOKMTEIBHBIMH, €CIIH pa3Mepbl paboueit obnactu
CKaHUPOBaHHUA KoMILIeKca (anuHa X BeicoTa) He MeHee 10 x 10 m.

B npotuBHOM ciyyae pe3ysbTaThl HIPOBEPKH CUHUTATH OTPHIATENLHBIMH, MOCTEAYIOIINE Olle-
palMy MOBEPKH HE NMPOBOIUT, KOMILIEKC IPH3HAETCHA HEIPHTOJHEIM K IIPHMEHEHHIO.

8.3.6 OnpenesieHne ceKTOPA YIJIOB BOCCTAHAB/IHBAEMbIX THATPAMM HANPABJICHHOCTH

8.3.6.1 Onpenenenne ceKTopa yriioB BOCCTAHABIMBAEMBIX JHarpaMM HallpaBJIeHHOCTH OCYyIIe-
CTBHTB 10 pe3yabTaTaM OINpe/eNIeH sl MOTPEeNIHOCTH H3MepeHui o 11. 8.3.2.

8.3.6.2 Pe3ynbTaThl IOBEPKH CUMTATh MOJOKUTEIBHBIMHE M CEKTODP YIJIOB BOCCTAHABIHBAEMOR
aMIUIMTYIHOH JuarpaMMbl HAlPaBJICHHOCTH B a3UMYTAJIBHOM H YITIOMECTHOH IJIOCKOCTSX COCTaBIIAET
oT MHHYC 65° 10 65°, ecni npy 3a1aHHBIX B 1. 8.3.2 yCIOBHSAX MOJEIMPOBaHHS (CEKTOPHI YIIOB @ H
() paccUMTaHHas MOrPEIIHOCTE U3MepeHHH ypoBHe#H AJIH He mnpeBblaeT ycTaHOB/IECHHBIX B 11. 8.3.2
3HAYEHMH.

B nporuBHOM ciy4yae pe3ynbTarhl MPOBEPKH CUUTATH OTPHIIATENLHBIMH, MOCIEAYIOIINE OIle-
palMy NOBEPKH HE MPOBOUTEH, KOMILJIEKC IIPU3HAETCS HEMPUTOJHBIM K IPHMEHEHHIO.

9 OPOPMJIEHHME PE3YJIbTATOB IIOBEPKH

9.1 KomMnekc npu3HaeTcs rojiHbIM, €CJIH B X0JI€ MMOBEPKH BCE PE3YJIbTaThl IIOBEPKHU ITOJIOXKH-
TeJIbHBIE.

9.2 Pe3ynbTaThl NOBEPKH YAOCTOBEPAIOTCA CBHIETEIHCTBOM O IIOBEPKE B COOTBETCTBHH ¢ [Ipu-
Ka3oM MuHHCTEpCTBAa NPOMBIILIEHHOCTH ¥ ToproBiu P® ot 02 urons 2015 r. Ne 1815.

9.3 Eciu no pe3ysibTaTaM MOBEPKH KOMIUIEKC NPH3HAH HENPHUTOAHBIM K MPUMEHEHHIO, CBHJIE-
TEIbCTBO O MOBEPKE aHHYJIMPYETCS U BBINUCHIBACTCS M3BEIICHHE O HEINPHTOTHOCTH K MPHMEHEHHIO B
coorBercTBUM ¢ Ilpukazom MuHucTepeTBa IpoMbIIieHHOCTH U Toproiau P® ot 02 urona 2015 r.
Ne 1815.

ﬁaI{EUIBHPIK HHUO-1 ©I'VII «xBHUUDTPU» O.B. KamuHckuii
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