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1 BBOJHAA YACTD

1.1 Hacrosmas Metoauka nosepkd (nanee — MIT) ycranaBiuBaeT METOIBI U CPEACTBA IICPBAY-
HOM M IIepPHOJUYIECKOM OBEPOK KOMIUIEKCA aBTOMATH3HPOBAHHOTO M3MEPHTENIbHO-BBIMHCITHTEIBHOTO
TMCA 1.0-36.0 B 087, wsrotosnernoro 000 «HIIIT «TPUM CIIII M3MepHuTensHbIE CHCTEMBIY,
r. Carxt-IleTepbypr, 3aBoackoit Ne 087 (naee — KOMILIEKC).
IlepBruHas OBepKa KOMILIEKCA IIPOBOJMTCS IIPA BBOJE €T0 B 3KCIUTyaTallMIO H II0C/E PEMOH-

Ta.

IeprouyecKas MOBepKa KOMILIEKCA IPOBOIUTCS B XOJE €0 IKCILTyaTalliy i XPaHCHHS.
1.2 KoMIuieKc mpeaHasHadyeH 171 N3MEPEHHH PaJMOTEXHHUSCKIAX XapaKTEPHCTHK aHTCHH.
1.3 TToBepka KOMILIEKCa POBOAUTCS HE PeXe OJHOTO pasa B 24 (1BaaLaTh YeThIpe) MecsIa.

2 OIIEPAIIMH ITOBEPKHA
Ipu mpoBeeHHUH MOBEPKH KOMILIEKCA TOJDKHBI OBITH BBUIONHEHBI ONEPALMH, yKa3aHHBIC B

tabmune 1.
Tabnuna 1 — Onepanyy IOBEPKH

HaunmeHoBanue oncpannu

[Tynxt MII

IpoBenenue onepanui Ipy

NEPBUYHOHN MOBEPKE

HCpHOI[H‘ICCKOﬁ IIOBEPKE

1 Bremmnwuit ocMOTp

8.1

-+

+

2 OnpoboBanue

8.2

+

+

3 OmpeneneHre METPOJIOTHYE-
CKHMX XapaKTEPUCTHK

8.3

3.1 OmpeneneHne NOrPEITHOCTH
M3MEPEHNH aMIUTUTYIHOTO pac-
IpeleNeHys 3NEKTPOMArHATHO-
ro mons u abCoMOTHOH II0-
IPEIIHOCTH M3MEpeHHH (Pa3oBo-
ro paclpeneleHus 3JeKTpomar-
HHUTHOTO TOJI

8.3.1

3.2 OnpeneneHye MOTPEITHOCTA
HU3MEpEHUI OTHOCHUTEIIBHBIX
ypoBHEH AaMIUIMTYAHBIX [JHa-
rpaMM # abCONIOTHOM MOrpent-
HOCTH H3MepeHmH  (a3soBBIX
JHarpamMM

8.3.2

3.3 OnpeneneHue MOrPELIHOCTH
n3MepeHnii KoahduuueHTa ycu-
JE€HHUs aHTEHHbI METOJOM 3aMe-
HICHUS

8.3.3

3.4 OnmnpeneneHue JQHaNa3oHa
pabourx 9acToT

8.3.4

3.5 OmpeneneHde pa3MEpOB pa-
6oueii 00J1aCTH CKAHUPOBAHHUS

8.3.5

3.6 OnpenencHue ceKropa yriioB
U3MeEpAEMBIX IHarpaMM Harpas-
JIEHHOCTH

8.3.6




3 CPEACTBA IOBEPKHA

3.1 Tlpx mpoBEeIEHHM MOBEPKH KOMILIEKCA JODKHBL GbITH IPAMEHEHB! CPECTBA M3MEPEHHUI,
yKaszaHHble B Ta0uue 2.

Ta6mmua 2 — CpecTBa H3MEpEHUH s TOBEPKH KOMIDICKCA

HamMeHoBaHMe ¥ TAI (YCIOBHOE 0003HaYeHHE) OCHOBHOTO MIIK BCIIOMOTATEIbHOTO
CcpeZcTBa MOBEpKH; 0003HaYCHHE HOPMATHBHOTO IOKyMEHTa, perIaMeHTHPYIOLIErO
TeXHIUecKHe TpeGoBaHus, U (M) METPOJTIOTHYECKHE U OCHOBHBIC TEXHIICCKHS
XapaKTePUCTHKH CPE/ICTBA TOBEPKA

ITysxr MIL

8.3.1-8.3.5, | ATTeHI0aTOp CTyIEHYATHIH nporpammupyemsii 84908M, ananaszoH 4acTor OT 0 o

8.3.7 50 I'Tw, quana3oH BBOJUMBIX OC/IabeHuH OT 0 mo 65 ab ¢ marom 5 b
83.1-8.3.4, | Habop Mep k03QUIMEHTOB NEPENAYH H OTPAKCHHAA 85056A, quana3oH 9acToOT OT
8.3.7 45 MI'y o 50 I'T'n
AHTeHHBIH n3MepuTenbabit kommrekT AVIK 1-40b, nuanasox pabodux 4acToT OT
8.3.1-8.3.4, . N
83.7 0,9 mo 40 I'Tn, npexensl JOIYCKaeMOH TOTPEIIHOCTH H3MEPCHHH Koo durenTa

ycunenus £ 1,2 1B (wis aHTCHH [16-140-x), + 1,8 nb (a1s anTerH 116-123)

CucteMa JlasepHas KOOPAMHATHO-H3MEPUTE/IbHAs Leica AT401, nnana3oH u3Mepe-
83.1-8.3.7 | uuit paccrosuuii ot 1,5 10 60000 MM, mpezen JOTyCcKaeMOH OCHOBHO#M aGCOIIOTHOH
TIOrPEIHOCTH OGBEMHEIX H3MEPEHUH £15 MKM + 6 MKM/M

3.2 JlomycKaeTcs HCIONb30BATh AHAIOTHYHEIC CPEICTBA TOBEPKH, KOTOPHIC obecmeyar H3Me-
peHHs COOTBETCTBYIOIIUX IapaMeTPOB ¢ TpebyeMo# TOYHOCTBIO.

3.3 CpexcTsa TOBEPKH NOJDKHBEI OBITH HCIPABHBI, MOBCPCHBI M HMCTL CBUJIETENIECTBA O
TIOBEPKE.

4 TPEBOBAHMS K KBAJTHOUKALIAH MOBEPUTEJIEN

4.1 TloBepKa JOJDKHA OCYIIECTBIATECS JTHIAMH € BEICIIMM M CPEIHEM TEXHHYECKIM 00pa3oBa-
HHeM, aTTeCTOBAHHBLIMU B KaueCTBE MOBEPHUTENCH B 06IaCTH PafMOTEXHIYECKUX H3MEPEHHH B COOT-
gercrsud ¢ [OCT P 56069-2014, 1 uMeromuMH KBATM(UKAIMOHHYIO TPYHITY 311eKTpo0e30IacCHOCTH
HE HIDKE TPEThEH.

4.2 Tlepen MpOBeACHHEM IIOBEPKH MOBEPUTEIE JOJDKEH TpeBAPUTENBHO 03HAKOMHUTECA C J0-
KyMEHTOM «KoMIutexc aBTOMATH3UPOBAHHEIHA M3MEPUTENbHO-BBIACTATENBHBIA
TMCA 1.0-36.0 b 087. PykoBoACTBO IO 3KCILTyaTalHH. TMCA 087.036.005 PO».

5 TPEBOBAHMS BE3OITACHOCTH

5.1 Ilpu TpOBENEHHMH MOBEPKH JOJDKHEI GEITH COONMIONEHE! Bee TpeOoBaHUs 0€301acHOCTH B
cootsercremu ¢ TOCT 12.3.019-80 «CCBT. HcnpiTanus # H3MEPEHHA anekrprdeckue. Obmue Tpe-
GopaHus GE30MacHOCTHY, a TaKke TpeboBaHMs Oe30MacHOCTH, IIpHBEIEHHEIE B JKCILTyaTalliOHHON
JIOKYMEHTAITMH Ha COCTABHBIE JIEMEHTB! KOMIIEKCA 1 CPEACTRA IIOBEPKH.

572 PasMemieHHe M IOAKITIOUCHHE H3MEPHTCIBHBIX npubOpOB pa3peImnaeTcss IPOH3BONKUTH
TOJBKO IIPY BBIKTIOUYEHHOM NUTAHUH.

6 YCJOBHA NIOBEPKHA
6.1 TIpu TPOBEJCHHH TOBEPKH KOMILICKCA JIOJDKHBL COOMIOAThCA YCIOBYs, IPHUBEICHHBIC B

tabmuue 3.
Ta6muma 3 — YcaoBus IpOBEICHHUS TOBEPKH KOMIUIEKCA

BIHSIOMAs BeHIAHA Hopmansroe | JlomyckaeMoe OTKJIOHCHAC
3HA4YCHHE OT HOPMAJILHOTO 3HAYCHHA
TemmepaTypa OKpYKarolIeH Cpelbl, °C 20 5
OTHOCHTE/BpHAS BIAXXHOCTD BO311yXa, % ot 30 mo 80 -
ATtmMocdepHOe HaBiIeHHE, Klla ot 84 mo 106,7 -




HanpsokeHue MHTAOINEH ceTH NEPEMEHHOr0 TOKa, B 220 +22

YacroTa MUATAOLIEH ceTH, [ 50 +1

7 MOATOTOBKA K ITIPOBEJJEHUIO IMOBEPKH

7.1 TIpoBepuTh HAIMYHE FKCILTYaTAlHOHHON JOKYMCHTALMH 1 CPOK JIEACTBHUS CBURETENLCTB O
HIOBEPKE Ha CPECTBA IIOBEPKH.

7.2 TloaroTOBHTh CpEACTBA IIOBEPKH K IIPOBEACHHIO A3MEpEHHH B COOTBETCTBHH C
PYKOBOZCTBAMH 10 HX IKCILTyaTallHH.

8 IPOBEJJEHUE IIOBEPKH

8.1 BHemHHii 0CMOTP

8.1.1 [Tpu mpoBeIeHHN BHENIHETO OCMOTPA KOMINICKCA POBEPHTD:

— KOMIUIEKTHOCTh 1 MapKHPOBKY KOMILTIEKCA,;

— HapYXXHYIO IIOBEPXHOCTb JJIEMCHTOB KOMILICKCE, B TOM THCIC YIIPaBJIAIOIMMX ¥ MHTAIOMIEX
KaOenei;

— COCTOSIHHE OPTaHOB yNPaBICHNUA,

8.1.2 IIpoBepKy KOMIUIEKTHOCTH KOMIUIEKCA IPOBOJHMTE CIIHICHHCM JEHCTBUTEIBHON KOM-
IIIEKTHOCTH ¢ JAHHBIMH, TIPHBEJEHHBIME B pasfene «KOMILIEKT MOCTaBKH) JOKyMCHTA «Kommeke
aBTOMATH3UPOBAHHBIN M3MEPHTENLHO-BBIMHUCTHTEbHBIH TMCA 1.0-36.0 b 087. Ilacmopr.
TMCA 087. 036. 00b IIC» (zanee — I1C).

8.1.3 IIpoBepKy MapKHPOBKH [IPOM3BOMHTH IyTEM BHEIIHETO OCMOTpa ¥ CIMYEHHEM C JaHHBI-
mu, npuseneHHEbME B T1C.

8.1.4 Pe3ynbTaThl BHEIIHETO OCMOTPA CYMTATH NOTOXKHUTEILHBIMH, 9)1%8

— KOMIUIEKTHOCTb M MAapKHPOBKA KOMILIEKCA COOTBETCTBYCT I1C;

~ HapyXHas HOBEPXHOCTh KOMILIEKCA HE HMECT MEXAHHICCKHX HOBPEXIEHAN H IPYTHX
ne(eKToB;

—~ ympapifiolmyie W NHUTAOIIHC Kabequ He HMEIOT MEXaHMYECKMX M IJIEKTPHICCKHX
HIOBPEXKIICHUI,

— oprampl yIpaBlIeHHs 3aKpEIUICHBI MPOYHO X 6e3 IEpEeKOCOB, NEHUCTBYIOT IUIABHO H
06eceYnBaloOT HAIEKHYIO (PHUKCAIIHIO;

_ Bce HAAUMCH HA OpraHax YIpPaBA€HHA W HHIMKAIUK JETKHC H COOTBETCTBYIOT HX
(QyHKLHOHATEHOMY HA3HAYCHHUIO.

B NpOTHBHOM ClIydae Pe3yNbTaThl BHEIIHETO OCMOTPA CHUTATE OTpHLATENHHBIMA ¥ IIOCICAY-
JOIIHE ONEPALMH IIOBEPKY HE IIPOBOJIUTE.

8.2 OnpoGoBanue

8.2.1 VnenTH(pUKaIKs IPOrPAMMHOT0 00ECIeUCHAS (nanee — I10)

8.2.1.1 BK/TIOUHTS [epCOHANBHBIE KOMIBIOTEPEI (Jasiee — 1K), nns qero:

— 2 GiroKe HcTouHuKa 6ecnepeOoiHOro MUTaHus HAXKaTh KHOIIKY BKJI,

— gaxkath Ha cucteMHoM Goke ITK KHONKY BKIIOUCHHU;

— BKJIIOYMTH MOHHUTOP.

[Toce 3arpy3Kd ONEepalHOHHOM CHCTEMBL WINDOWS 7 Ha skpane Moruropa [1K naGmonats
MKOHKy IporpaMMs! Fi requencyMeas, NFCalc, AmrView.

VeranouTh nanee Ha ITK IporpaMmy, MO3BOJSIONIYIO ONPECIATE BEPCHIO M KOHTPOJIBHYIO
cyMMy (aiiia 1o aropuT™My MDS35, HanipuMep, IPOrpaMmy «HashTab».

8.2.1.2 Bribpats B nanke TRIM ¢aiin FrequencyMeas.exe, HaXaTb Ha TIPaBYI0 KHOIIKY MBIIIH
Ha (aiine 1 BHIOpaTh MyHKT «CaoiicrBay. OTKpHITh BKIAAKY «Xem-CyMMBI ¢aiios». Habmonath
KOHTPOJBHYIO cymmy (aiina FrequencyMeas.exe TIO aJrOPUTMY MD5. OtkpeiTh BKIagky «O mpo-
rpamme». Habmonats 3HaUCHHE BEPCHH tdaitna FrequencyMeas.exe. Pe3ynbTatsl HaOJIIOCHUA 3a-
¢uKcupoBaTh B paboueM XKypHaIC.

8.2.1.3 [oBropHTs onepanuy 1. 8.2.1.2 1y nporpaMm NFCalc.exe u AmrView.exe.



8.2.1.4 CpaBHHTb NOJLy4EHHBIE KOHTPOJIbHBIE CYMMBI ¥ BEDCHH C HX 3HACHIAMH, 3aIHCaHHbI-
wmu B TIC. PesyisTaT cpaBHeHus 3adHKCHPOBATE B paboueM XypHAIC.

8.2.1.5 Pesynsrarsl uaenTHGUKamMK [TO c4uTaTh HONOKUTEILHEIMA, €CIIH TOJTyYCHHBIE HJICH-
TruKanuonnsle faHHbe [T0 COOTBETCTBYIOT 3HAYCHUSAM, NPHBE/ICHHBIM B tabmmne 3.

Ta6muma 3 - Vinentuduxanuonssie nagase [10

WnentuduxalinOHHBIC 3HavyeHue

naHHBIE (IPU3HAKH)

VnentudyxainoHHOS FrequencyMeas.exe NFCalc.exe AmrView.exe
ganMmenoBarue 110

Howep sepentt (wetmi- 6.0.0.0 3.20.1 3.16.60612

duxaumonssi Homep) 110
Lludposoit unentudukarop | 776C8FCEE0S 8E725 | 90F2307A43D11220 | FAF113F3C83206EB
TTO (xorTtponsHas cymma | 27CC58A6A8D62804 7504337B9CCA9F24 | 863D69624FSD3FCO
HCIIOJIHIEMOTO KoJia) (anroput™ MDS) (aroput™ MD3) (anroput™ MD5S)

B NPOTHBHOM CiIydae pe3yJbTaTbl IPOBEPKH COOTBETCTBUA [1O cuwraTh OTPUIATEIBHBIMH H
OCIIeAyIONIME OTepaliuy MOBEPKK HE MPOBOAUTD.

8.2.2 TIpoBepka paboToCIOCOGHOCTH

8.2.2.1 [MoAroTOBHTH KOMILIEKC K paboTe B COOTBETCTBHH C PD.

8.2.2.2 TIpoBepHTb PaGOTOCIIOCOOHOCTH AIMAPaTYPhI KOMILICKCA Iy TeM IPOBEPKH OTCYTCTBUS
co0BIIeHHH 06 OIMMOKAX ¥ HEUCTIPABHOCTSX TPH 3arpy3ke NpOrpaMMHOro IpoAyKTa i H3MEpEHHUH B
6mxueit 3oue «FrequencyMeas».

8.2.2.3 [IpoBepHTH paGOTOCIIOCOGHOCTb BCEX MPHBO/IOB YETEIPEXKOOPIMHATHOTO T-cxanepa:

— TIpM TIepeMelerHnH 110 ock 0X;

— 11pu nepeMeleruHs 1o ock 0y;

— IpH IepeMeIneHnH o ock 0z;

— NIpH BpAIIECHHH KAPETKH 30H/a B ITIOCKOCTH OAPH3AINH.

8.2.2.4 TIpoBepuTs pabOTOCIOCOOHOCTH BCEX MPHUBO/IOB NMPELA3HOHHOTO JBYXKOOPAHHATHOT'O
onopHo-IoBopoTHoro ycrpoticrea TMII02B 350:

— TIpM BPAIUEHHH B a3MMYTAJILHOH ILIOCKOCTH;

— IpH BPAIIEHHH B YTIOMECTHOH MITOCKOCTH.

8.2.2.5 CoeUHHATH NPH NOMOIIM MEPEMBIYKK COCTUHUTEID KabeJsd «BXOJ aHTCHHBI-30H/a» U
COCMHMTEND Kabels «BbIXOJ HCHBITHIBACMOH aHTEHHDIY. B COOTBETCTBHH C 3KCILTyaTallHOHHOH JIO-
KyMEHTal#e!l Ha KOMIUICKC IOATOTOBHTH K paboTe BEKTOPHBIH AHAIM3ATOP MEKTPUICCKUX nenei
ZVA 40 (nanee — aHaIu3aTOp) M3 COCTABA KOMILIEKCA, MEPEBCCTH €T0 B PEXHM H3MEPEHHA MOMYJA
KOMIIIEKCHOTO K03 dHIenTa nepesadn. Y CTaHOBHTE CIEyIOMHE HACTPOHKM aHAIM3aTOpa:

- moytoca aHanu3a ot 1 1o 36 I'T';

- mmpuHa nonocs! nporryckanus 1 MI'm;

- ypPOBEHb MOIIHOCTH BBIXOJHOTO xonebanns 0 1b (MBT).

Ha skpane ananmM3aTopa HaOmOaTh pe3yJbTaT M3MEPEHH YaCTOTHOH 3aBHCHMOCTH MOJYILA
koab¢umumenta nepegadn. [Ipy 3ToM JODKHBL OTCYTCTBOBATH PE3KHC W3MEHEHHS TIOyYEHHOM XapaK-
TEPUCTHKH, CBHACTENBCTBYIONINE O HEYJOBICTBOPUTEILHOM COCTOSHHH PaJuo4acTOTHOTO TPaKTa
KOMILIEKCA.

8226 B coorsercTBuE ¢ PD ycranouts anTeHHy [16-123 m3 cocrasa aHTCHHOTO M3MCPH-
tensroro kommtekta AUK 1-40b B pabouyio 30Hy CKaHepa. HacTpouTh KOMILIEKC ¥ IIPOBECTH H3ME-
PeHHS aMIUTATYIHOM JHarpaMMbl HAIPaBICHHOCTH aHTEHHBI [16-123 ua gactotax 1 u 12 I'Tu. B co-
otBeTcTBHM ¢ PD ycraHOBHTH aHTeHHy I16-140 U3 cocTaBa aHTCHHOIO H3MEPHUTENHHOIO KOMIUICKTa
AVIK 1-40B B pa6odyio 30Hy cKaHepa. HacTpOMTE KOMIUIEKC H IIPOBECTH M3MEPEHHs aMIUTHTYIHOM
JMArpaMMbl HalIpaBJICHHOCTH aHTCHHBI [16-140 na gacrote 36 I'T'.

8.2.2.7 Pe3ynbTarhl OBEPKH CUHTATh MOJIOKATEIBHBIMU, CCIIH IPELU3HOHHBIA YETBIPEXKOOP-
nunatHel T-cxkanep TMII 0411 5.0 x 2.0 ofecneunBaeT nmepeMelleHHe aHTCHHBI-30Ha TI0 OCAM 0x,
0y, 0z ¥ B IIOCKOCTH TOJIAPU3ALIMH, IPEITU3HOHHOC IBYXKOOPIHHATHOE OIIOPHO-IIOBOPOTHOE YCTPOi-
ct80 TMITO2B 350 ofecneunBacT BpalleHHe B a3HMYTAILHOK U yIJIOMECTHOM IUIOCKOCTSX, HA 9KpaHe

6




aganu3aropa Ha0r01aeTcs pe3yibTat I/I3MepCHI/II71 YacTOTHOH 3aBHCUMOCTH MOJYJIA KOBQ)(bHIII/ICHTa
nepeaadn 6e3 PE3KHX HW3MEHEHHUH, KOMILIEKC obecrieunBaeT H3MCpCHHUA aMINTHTYJHBIX JuarpaMm
HAIIPaBJICHHOCTH, @ TAKXKC OTCYTCTBYCT IIpOrpaMMHai HJIH anmnapaTHas CUTHaIU3anus o HEHCIIpaBHO-
CTSIX KOMILUICKCA.

B MIpOTHBHOM CJIy4ac Ppe3yIbTatThl IIOBEPKH CYHUTATh OTpULATCIIBHBIMH U NOCJICAYIOIIHE OIIC-
panyy MOBEPKHU HE MpOBOJAUTE, KOMILICKC 6paKyeTc;1 M IOJJIC)KHUT PEMOHTY.

8.3 OnpeneseHne METPOIOTHYECKHX XaPAKTEPHCTHK
8.3.1 OnpeneieHne TNOrPEMHOCTH H3MEPeHHil AMILIMTYAHOro  PacHpe/eTeHus
3J1eKTPOMATHUTHOIO I0JIsi B 26COTIOTHOH MOTPemHOCTH n3Mepenuii dazoBoro pacnpeneneHus

3JIEKTPOMATHMTHOIO IOJIS
8.3.1.1 TlorpemHoCTh M3MEPEHHH AMIUTMTYHOTO PacIpENeNeHus SMEKTPOMArHHTHOTO IOJA

3 ,, 1B, onpesenuTh no GopMyIaM 1 -@):

§,=201g(1+KS;), (1)
tS+10,1+0
— ‘ All ‘ A2|’ (2)
S+ |9A1|+|9A2
NEY
2
S): — (HAI +39A2) + S2 , (3)

@)

rae 6, - NOTPEelHOCTb M3MEPEHHA MOJIYJIA KOMILIEKCHOTO Kod(duiEenTa nepenaun aHau-
3aTOPOM U3 COCTaBa KOMILIEKCa;

6 ,,- TIOTPELIHOCTh H3MEpPEHHH, 00YCIOBICHHAS HEHIeaTbHOM HONSPH3AHOHHON Pa3BIA3KON
AHTEHH-30H/I0B U3 COCTaBa KOMILICKCA;

S — cpeHee KBAPATHIECKOe OTKIOHEHHE PE3YNBTAaTOB H3MEPEHHUH aMIUUTYAHOTO pacipesie-

JICHHUS;
A — pe3ynbTar u3MEepeHHH aMIUTHTY{HOrO PACTIPEAC/ICHHS;

A — cpennee apudMETHYECKOE Pe3yIbTaTOB H3MEPEHHH aMILTHTY(HOTO PACTIpEACTICHI,

t — xoa(puupent CThIOAEHTA /UL 3aaHHOr0 JHCiIa peanu3aniii U3MEPEHAN aMIUTUTYIHOTO
pacrpeieJIeHu.

AGCOMIOTHYIO TIOTPEIHOCTh H3MEPeHHH (as0BOro pacTIpeNeNeHns JIEKTPOMATHATHOTO TOJA

A, , TPZLyC, OLPENEIHTB IO popMyIaM &) -@®):

180

Ap = '7[_K¢S>:¢> ()

2 2 2
S):¢ — 0(271 + 0;2 + 0<D3 + S2 , (6)
X = 1S, +1.1{65, + 0, + 65, )

¢ 2 2 2
S +\/ ¢1+0¢2+0¢3
¢ 3



— (8)

rae 6, - NOTPENIHOCTh A3MEPCHHH da3el KoMIUIEKCHOTO K03 GuIMeHTa nepeiatin BeKTop-
HBIM aHAJM3ATOPOM Iierieif U3 cocTaBa KOMILIEKCa, Paj;

6, - TIOrPEMIHOCTh M3MEPECHHH assl, 00ycIOBIICHHAA HETOYHOCTBIO TIO3MIMOHHPOBAHUA AH-
TEeHHBI-30H/1a B IVIOCKOCTH CKaHMPOBaHMs, pal;
6,3 - MOTPENIHOCTh H3MEPEHHH dase, ofycloBlIeCHHAs Cly4alHBIMH neperubaMy paguova-

CTOTHOTO TpaKTa KOMILIEKCa, pal;

S, — cpe/Hee KBapaTHIECKOe OTKIOHEHHE Pe3yIbTaToB H3MepeHuii (pa3oBoOro pacupeseeHus,
pax;

(p — pe3yNbTaT H3MepeHHi (asoBOro pacpeNe/ieHus, paj;

@ — cpenHee apHYMETHIECKOE 3HAUCHHE PE3YIbTATOB u3MepeHnii Haz0Boro pacupesenenus,
pan.

T[lorpemHoCTd M3MEPeHHUH aMIUIHTYIHOTO PAaCTPEACICHU 3JIEKTPOMArHUTHOTO TIOJIs U abco-
JIOTHBIE [TOTPETHOCTH M3MepeHHH (Ha3oBOro pacrpesieneHst SNeKTPOMArHuTHOTO MOJISL OLIPENIENTUTD
I[P OTHOCHTENBHBIX YPOBHSX aMILIMTYHOTO paclpe/ielieHus OT MHHYC 10 mo mumayc 50 b ¢ uHTEp-
saom 10 1B. JluHAMHUeCKHH [Mama30H N3MEPEHHA aMILTATY IHOTO PAaCHPEENCHIS IpH 3TOM JIOJDKEH
cocraBisTh He MeHee 60 1b. [lon AMHAMHYECKAM HMAaa3oHOM M3MEPEHHIi aMIUTHTYIHOTO pacrpese-
eHHs. IOHAMATH OTHOLIEHHE MAKCHMAIBHOTO YPOBHS AMILIMTY[HOIO pacrpelenchusi K cpenHeMYy
YPOBHIO H3MEPSEMBIX PaIHOLTyMOB.

TTorpelmHOCTH M3MEPEHHH aMILTHTYJHOTO pacrpe/ie/ICHHs 3JEKTPOMArHUTHOIO TOJISL ¥ OTHO-
CHTEIbHBIE TIOTPEIIHOCTH H3MepeHHH (a3oBOro pacIpesieNierus MeKTPOMArHHTHOTO HoJIst OIpesie-
nauTh Ha yacToTax 1; 20; 36 [T

Ha wactorax ot 1 1o 20 I'T'ri orpanmymThes Gopmynamu (9) u (10):

5, =201g(1+]0,|+16.)); )
Ay = 11—821,1 62, +62, +0; . (10)
T

UacTHEIE COCTAB/IIONIAE HOTPEIMHOCTH H3MEPEHHH (ClIaraeMble B BRIPAKCHHSAX ), (3), (6),
(7)) ompenennTh IO CeLyIOIIIM METOTHKAM.

8.3.1.2 IlorpemHoOCTs M3MEPEHHH MOMYJIS KOMIUICKCHOTO ko3 punreHTa nepeadl BEKTOP-
HbIM aHATM3ATOPOM IleTell U3 COCTaBa KOMIUIEKCA OMPEACIHTH IIPH IIOMOIIH arTeHroaropa Agilent
84908M.

B u3MepHTENBHbINA TPAKT KOMILIEKCa BHECTA aTTCHIOATOP TaKiM o6pa3oM, 9T0ObI OH COSTIMHSI
pa3beMBI PaJHOYacTOTHBIX Kabened Uit MOAKIOHCHHS HCIIBITBIBAEMOM aHTEHHBI M aHTEHHBI-30H[A.
OcaGieHne aTTeHI0aTopa ycTaHoBuTh pasHbM 0 Ab.

IIpoBecTH MOJNHYKO ABYXIOPTOBYIO KaTHOPOBKY aHAIM3aTopa W3 COCTaBa KOMIUICKCA B KOM-
[IIeKTe ¢ IITATHBIME PaIA0YacTOTHBIMU KabelsIMH M aTTEHI0aTOPOM B JHAIIa30He gacrot ot 1 10 20
T B COOTBETCTBHH C TEXHAYECKOH JIOKyMEHTAIHCH Ha HETo.

VY cTaHOBHTH CIIELYIOIIHE HACTPOMKH aHATH3aTOpa:

- monoca aaam3a ot 1 70 20 I'T;

- IDMPHHA IOJOCH] MPOIYCKaHNS 500 I';

- PEXMM M3MEPEHHH MOy KOMILICKCHOTO xo3bdurmenta nepeaatn S21;

- komgecTBo Touek 3601. A

Be3 II0[au¥ MOIHOCTH C [OPTa IeHEpATOpa BEKTOPHOI0 aHAIM3aTopa Helei IpoBECTH HU3Me-

peHuUst MOy I KOMIIIEKCHOTO ko3¢ dunreHTa nepesaIn

S12( f, )‘ , 1B. 3aduKcHpoBaTh BEPXHIOIO I'pa-

auny AUX myma N, 1b.

Vpen@muuBasg MOIIHOCTh CHIHAJIa ¢ IIOPTa reHepaTopa aHaln3aropa, 3a(bMKCHPOBATH OIOPHBIH
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S12( £, )= (N +60), ub.

UsMmenss ocnabnerne artentoatopa ot 0 10 50 nb ¢ maromM 10 ab, mpoBecTH U3MEpEHH MO-
JyJIs KOMIUIEKCHOTO Ko3GbQHIMeHTa Iepeiad.
TIorpemHoOCTh H3MEPEHHH MOLYII KOMILTEKCHOTO Ko3(pduinenTa nepesiain Ha KaxI0# 4acTo-

Te f,, ykasanHo# B 1. 8.3.1.1, paccuuTaTh Kak pasHOCTH (B JIOTapHMHUYECKAX eIMHHUIAX) MEXAY H3-
S12(f;)

eM ocabnenus arteroaropa L(f,), 1B, 3alMCaHHBIM B €r0 TEXHHUECKOH IOKyMEHTalHy (CBHICTENb-
cTBe o noBepke), mo Gopmyne (11):

YPOBCHB, IIpH KOTOPOM obecreunBaeTcs yCII0BHEC

MEPCHHBLIM 3Ha4YCHHUCM MOIYJIA KOB(b(bI/IHI’IeHTa nepeaaau 5 I[B, H JCHCTBUTECIIEHEIM 3HAYCHH -

0,.(f) =S12(f;)| - L(£), (11)

3a HorpemHocTb 6, Ui KaXIOr0 HOMHHANA OCNabNeHHs, COOTBETCTBYIOMIETO OTHOCHTE/b-

HOMY YPOBHIO aMIUTHTYZHOTO PAaclpe/ieNeHHs dIeKTPOMArHHTHOTO NOJd M, NPHHATE MaKCHMAIILHOE

3HaveHHe NOrPELIHOCTH H3Mepernit 0, (f;) COOTBETCTBYIONIETO HOMUHAIIA OCIa0ICHUs aTTEHIOATOPa
B CTAaHOBJIEHHO} II0JIOCE Y4acToT B JIMHelHOM MacmTabe (12):
" (1)

0% =maxq10 * . (12)

AHAJIOTHYHBIE H3MEPEHIS H PACYETHI BHIIOJIHHUTE B IHana3oHe yactor ot 20 1o 36 I'T.
Pe3ynpTarhl IOBEPKH 3amucarh B Tabnuiy 4.
Ta6sura 4 — Pe3yIbTaThl OLCHKH MOTPEIIHOCTH M3MEPEHHH MOy KOMILIEKCHOTO Koa(duumenTa
nepeayr aHAIN3aTOPOM H3 COCTaBa KOMILIEKCa

Ocnabnenue OTHOCHTENBHBIA YyPOBEHD [TorpemHOCTL U3MEPEHHI
arrertoaropa L, nb aMILIMTYQHOTO pacmpenencHus M, 1b 6, ,1b
10 -10
20 -20
30 -30
40 -40
50 -50

8.3.1.3 TorpemBoCTs M3MepeHHUi, 00YCIOBICHHYIO HEUNECANBHOMN MOJSPU3ALMOHHON Pa3Bs3-
KO aHTEHH-30HIOB M3 COCTaBa KOMILIEKCA, OLPEeNuTh 1o popmyie (13):

6, =(1+10%"") -1, (13)
e xip- MAHEMAIBHBIM YPOBEHb KPOCCHIOISIPU3AlMOHHON pa3BsA3KA aHTEHH-30HJIOB M3 COCTaBA KOM-
TIeKca, IpUHMMaeMbIil paBHBIM MEHYC 20 ab.

8.3.1.4 ITorpemHOCTh H3MepeHut a3kl KOMIUIEKCHOTO KodduiuenTa nepeai BEKTOPHBIM
AHATM3ATOPOM LIETIel M3 COCTABA KOMIUIEKCA ONpPEIeNHTh ¢ IOMOMBI0 Habopa Mep KO GHUIHECHTOB
nepenaun u oTpaxenus 85056A u aTTenroaropa Agilent 84908M.

B m3MepUTENbHbIH TPAKT KOMIUIEKCA BHECTH ATTEHIOATOp U Mepy $Ha3oBOTo CIBUTa U3 COCTaBA
Habopa 85056A Taxum 06pa3oM, YToObI OHH COSIUHSAIN Pa3hEMBI PANHOYaCTOTHBIX kabeneit U1 MOA-
KITIOUSHHS MCIBITHIBAEMO aHTEHHBI ¥ aHTeHHBI-30HAa. OcnabieHue aTTeHI0aTopa YCTaHOBHTEL PaB-
e 0 1b.

IIpoBECTH MOJHYH ABYXIOPTOBYIO KalMOPOBKY aHalIM3aTOpa M3 COCTaBa KOMILICKCA B KOM-
IIIeKTe C ITATHBIME PaJOYaCTOTHEIME KabelsiMu, aTTeHIOATOpOM H Mepoii B anasoHe 4acTot oT 1
10 20 I'T1 B COOTBETCTBHH € TEXHHYECKOH JOKyMEHTAIlMEN Ha HETO.

Wsmenss ocnabienue arreroaropa ot 0 1o 50 ab ¢ marom 10 ab, mposectn u3MepeHus hassl
KOMIDIEKCHOTO K03 (HIHEHTa IIepefady IIPH CIEXYIOIIMX HACTPOHKaX aHaIM3aTopa:

- nojoca aHanu3a ot 1 g0 20 I'T;

- mmpHHa osockl npomyckannd 500 I'm;




- YPOBEHb MOIIHOCTH BBIXOZHOT'O xone6anus 0 1b (MBT);

- pesxuM H3MepeHnH Ga3bl KOMIIEKCHOTO Koa(p¢unmenTa nepefaum S21;

- KonuuecTBo Touyek 3601.

IlorpemHoCTs U3MEPEHAN (asbl KOMIUIEKCHOTO xod(duIuenTa Iepesavn Ha KaxIoH 4acTo-

Te f,, ykasanHo# B 1. 8.3.1.1, paccuuTaTh Kax pasHOCTE MEKIY M3MEPEHHBIM 3HAaYeHHEM (ashl KO-

dummenta nepemaun arg(S12(f)), pan, U eHCTBUTENbHBIM 3HAYCHUEM YCTAHOBJIEHHOIO $a3oBoro

cysara mepsl @ (), paj, 3aIHCAHHBIM B €T0 TexHHueckoil JokymenTanuu (14):

050 (f;) = arg(S12(/) - 2™ (/) (14)
3a OrpemHOCTS 0, ANA K&KIOro HOMHHANIA OTHOCHTENFHOTO YPOBHA dbazoBoro pacmpezene-
HHUS OIEKTPOMATHATHOrO TOJS NPHUHATH MAKCUMAlbHOC 3HAICHHC IOrPelHOCTH HM3MEPeHHH
657 (f,) coOTBETCTBYIOIETO0 HOMHHATIA ocyabieHns aTTEHIOAaTOpa B YCTAHOBJICHHOH IOJIOCE JacTOT
(15):
0 = max (o (1)}, (15)
[IpoBecTH aHAJIOTHYHBIE H3MEPSHHS M PACETHI JULT OMOCE! HaCTOT OT 20 no 36 I'T.
Pe3yITaThl TOBEPKH 3alIACATh B TAONHKITY 5.

TaGnuma 5 — Pe3y/IbTaTHl OLEHKHU IOrPEITHOCTA H3MEPEHHH dasbl KoMIUTEKCHOTO Kod(duimenTa me-
pe/lady aHAIM3aTOPOM M3 COCTaBa KOMILICKCa

Ocnabnenne OTHOCHTENBHBIH YPOBEHD TTorpelrHocTs H3MEPEHHUI
arrentoaropa L, 1b aMILTUTYHOTO pacnpenenenns M, ib 6,,,, TPamyc
10 -10
20 -20
30 -30
40 -40
50 -50

8.3.1.5 IMorpemnocts u3MepeHu# Gassl, 06YCIIOBJICHHYIO HETOYHOCTBIO MO3HIMOHUPOBAHAA
AHTEHHBI-30Ha B [IOCKOCTH CKaHHPOBAHHSA, ONPEAEIHTH C NOMOIIBIO CHCTEMBI nasepHOi Koopau-
narHo-m3MepuTebHOM Leica AT401.

[ToArOTOBUTH KOMIUIEKC K H3MEPEHUIO XapaKTCPUCTHK aHTCHH B OmKHEN 30HE B COOTBET-

creud ¢ PO.

[ToATOTOBUTH CHCTEMY JIa3€PHYIO KOOPAHHATHO-U3MECPHTEIBHYIO Leica AT401 x u3MepeHUIO B
COOTBETCTBHH C IKCIUTyaTAlMOHHOM TOKyMEHTalHeH Ha Hee.

OnTraecKuil oTpaXxareib U3 COCTaBa CHCTCMBI Ja3epHO# KOOPIMHATHO-H3MEPHTEIBHON Leica
AT40] 3aKpenuTh Ha aHTEHHY-30H/, YCTAHOBICHHYIO HA CKAHEPS H3 cocTaBa KOMILIEKCa, B COOTBET-

CTBHH €O cXeMoil, IpMBeIeHHOM Ha PHCYHKe 1.

1 — aHTEeHHA-30HT; 2 — ONTHYECKUN OTPAKATENDb; 3 — CHCTEMA Leica AT401; 4 — ckanep
PucyHok 1 — CxeMa H3MEpeHHH XapaKTePUCTHK [TO3HIHOHUPOBAHHA CKaHepa
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C moMOMmBIO IPOrpaMMBl PyYHOro YIPaBJCHHA CKaHEPOM (pHCYHOK 2) B COOTBETCTBYIOIIEH
BKJIJKE IIPOTPAMMHOTO TPOJYKTa JUis H3MEPCHUH B 6mmxaeit 30He «FrequencyMeas» NI€peMECTUTD
AHTEHHY-30H] B KpaliHee HEHTPAIbHOE JIEBOC NOJI0XKCHHUCE. 3aduKcHpoBaTh MOKA3aHHA Leica AT401.

PucyHoK 2 — MeHEO IIPOrpaMMbi JUIsl PyYHOTO YIIPABICHHUS IBHXEHHEM CKAaHEpa

[lepeMelnasi aHTEHHY-30H/ € YCTAHOBICHHBIM ONTHIECKAM oTpaxarteneM BJoib ock 0x B mpe-
menax pabodeit 30HBI CKaHEepa C IIaroM A [2,r8€ A,, - MEHAMQIbHAas JUIAHA BOJIHEI, COOTBETCTBY"
foIl[ast BepXHeH TpaHule JHaa3oHa pabouux JacToT KOMIUICKCa, 0 cpabaThIBaHHs MEXaHHYECKOTO
orpaHMvuMTeNs, QUKCHPOBATh NOKA3aHHSA CHCTEMBI J1a3epHO# KOODIMHATHO-U3MEPHUTEIPHOH Leica
AT401.

C MOMOINBIO IPOrpaMMBl PY4HOTO YHPAaBJICHHA CKaHEPOM (pPHCYHOK 2) B COOTBETCTBYIOIIEH
BKJIAZIKE IPOrPaMMHOrO MPOJYKTa JULL u3MepeHnii B GmkHed 30He «NFMeasy nepeMecTHTh aHTeH-
HY-30H/( B KpaifHee IEHTPaIbHOE HIKHEE HOJIOXECHHC. 3aduKcHpoBaTh MOKA3aHHA Leica AT401.

Iepemelnas aHTEHHY-30H/] C YCTAHOBJICHHBIM OHNTHICCKUM oTpaxareneM BIonb ocu Oy B 1pe-
menax pabouelf 30HBI CKaHepa C IIaroM A2 HO CpabATHIBAHMS MEXAHMIECKOTO OTPAHMIMTCNA,
(UKCHPOBATH NOKa3aHU CACTEMBI NMa3epHOH KOODJMHATHO-U3MEPHTEBHOMH Leica AT401.

PaccuuTaTh MOTPEIIHOCTH MO3HIMORUPOBAHAS AHTCHHBI-30H/A Kak pasHOCTb MEXIY KOOpau-
HATAMM BEPTHKAILHOW IJIOCKOCTH M3MEpEHHH CHCTEMBl JIa3ePHOH KOOPIMHATHO-H3MEPUTENLHON
Leica AT401 1 u3MepEeHHBIMH KOOP/IMHATAMH ITOJIOXKEHUS aHTCHHbI-30H/d Az, M.

IlorpemHocTh H3MepeHui (ashl A(o( fi), paji, 06yCIOBIEHHYI0 HETOYHOCTBIO MO3HIMOHMPO-
BAHHs AHTCHHBI-30H/1@ B ITOCKOCTH CKAHHPOBAHMS, UL KaXI0ro HOMHUHA/A 1aCTOTEL, yKa3aHHOTO B II.
8.3.1.1, oneruTs 110 dhopmyne (16):

Ap(f,)=k- Az, (16)
rie k =27/ A - BOTHOBOE YHCIIO, 1/™;
/A — JUTMHA BOJIHEBI, COOTBETCTBYIOMAA YaCTOTaM, yKa3aHHbIM B II. 51.1,m.
3a MOrpemHEoCcTh H3MepeHni (asbl 6,, Vs KaKIOTO HOMHHAIA YacTOTHI, YKA3aHHOTO B II.

8.3.1.1, mpHHATH CpEeAHEE KBAAPATHIECKOS 3HAUCHNC HOTPEITHOCTH, OIPEAENICHHOC 110 dopmyrne (17):
M-1

Z (A("(fi ))2

= a7

rae M — 9HCNO TOYEK, B KOTOPHIX HPOBOAWIIMCE M3MEPCHHUA IPOCTPAHCTBEHHOTO [IOIOXKEHHS aHTCH-
HBI-30H/1a.

Pasmepsl paGodeit 001acTi CKaHAPOBAHUA 110 OCHM 0x u Oy paccuMTarh KaK PasHOCTB MY
TOKa3aHUSIMH CHCTEMBI JIa3epHON KOOPJHHATHO-H3MEPHTENILHON Leica AT401 B MmoMeHT cpabaThiBa-
HESL MEXAaHHUECKOTO OrpaHMYMTeNs CKaHepa M €¢ TOKasaHWAMH IpH yCTaHOBKE aHTEHHbHI-30HIA B
KpalfHHE MOJIOKCHUS.

8.3.1.6 [TorpemHocTs H3Meperuit $hasbl, 00yCIOBICHHYIO CITydYaiHBIMA TleperubaMu pafnoya-
CTOTHOTO TPaKTa KOMIUIEKCA ONMpPEACIHTE ¢ TIOMOIIBIO HaGopa MEpBI OTPAXKEHM U3 COCTaBa Mep Ko-
> PUIHEHTOB IIEPeavH U OTPXKCHUA 85056A.
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B n3MepHTENbHBIA TPaKT KOMILIEKCA BHECTH MEPY OTPaXCHHA TaKHM 06pa3oM, 9ToObI OH 3a-
MBIKQJI COEMHHUTEb PAIHOYacTOTHOTO Kabels 1y MOAKIIOUECH S aHTCHHbI-30H2.

TIpoBecTH OIHONMOPTOBYIO KAIMOPOBKY aHANM3aTOpa W3 COCTaBA KOMIUICKCA B JWana3oHe 4a-
ctot ot 20 110 36 TTI B COOTBETCTBHH ¢ TEXHAYECKOH TOKYMEHTALHEH Ha HETO.

[IpoBect H3MepeHHs (asbl KOMILIEKCHOTO ko3 (HIMEeHTa OTPAXKEHUS TPH CIEXYIOIIHX
HacTpoiKax aHajM3aTopa:

- monoca agaimu3a ot 20 1o 36 I'Ty;

- IIMpHHA T0JI0CH! pomyckanus 500 I'n;

- YpOBEHb MOIHOCTH BBIXOHOTO KONEOAHHA MHHYC 10 ab (MB1);

- peXuM U3MepeHHH (asbi KOMINIEKCHOTO K03 duimenta oTpaxkenus S11.

C HOMOIIBIO IPOTPaMMBI PyYHOTO YIIPaBJICHHSA CKAHEPOM (puc. 2) B COOTBETCTBYIOLIEH BKIAI-
Ke IPOrPAMMHOTO IPOAYKTa JUIs H3MEPEHUH B OMIKHEH 30HE «NFMeas» nepeMecTHTh aHTCHHY-30H],
B KpaiiHee HIKHEE IIOJIOKECHHE.

TlepeMelnas aHTEHHY-30HJ C YCTAHOBIICHHBIM OTITHYECKHM OTPakKaTeNeM BAOIB OCH x0y B
npenenax pabodeil 30H5I ckanepa ¢ marom 20 cu, (HUKCHPOBATh NIOKA3aHHA aHATH3aTOPA.

3a OLEHKY IOTPEIHOCTH H3MepeHuit (asbl, 00yCIOBICHHYIO CTy4ailHBEIMH Ilepernbamu pa-
JMOYACTOTHOTO TPAKTa KOMIUIEKCA, IPHHATH PAHOCTh MEXIY MAKCHMATbHBIM M MUHUMAJILHEIM 3Ha-
YeHMeM U3MEPEHHOH (asbl KOMIIIEKCHOTO KO3(dHUIMEHTa OTPAXKCHHA Ha JACTOTE 36 T,

8.3.1.7 OeHKy CpeHero KBajpaTUyYecKoro OTKIOHEHHS pe3yIbTaToB H3MEpEeHUM aMILIMTy -
HOTO ¥ (azoBoro pacnpeaencHni (AQP) IpoBoAUTL METOLOM IIPAMBIX M3MepEHHH ¢ MHOTOKPAaTHBIMH
HaGMOIEHASMH pacIpeeneH s nons, GopMUPYEMOro Ha ILIOCKOCTH CKaHUPOBAHHA anTennoit [16-
140 u3 cocrapa aHTeHHOro m3MepuTenpHoro Kommiekra ATK 1-40b.

Antenny I116-140 ycTaHOBHTH Ha ONOPHO-IIOBOPOTHOC YCTpOMCTBO B IOJIOKEHHE, COOTBET-
CIBYIOLIEE BEPTHKAIBHOW MOJIAPH3AlNH, TaKAM 0GpasoM, 9To6BI IIOCKOCTh PacKphiBa Gblma IMapai-
JieNbHA IUIOCKOCTH CKaHMPOBAHHUS.

VICTIONB3ys PeXXAM PYYHOTO MM JUCTAHIHOHHOTO YNPABJICHAS CKaHepa, YCTaHOBUTE aHTEHHY-
30H coocHO ¢ anTeHHo# [16-140B mos10XKEHUE, COOTBETCTBYIOMES BEPTUKAIBHOM ITOJISAPHU3ALIHAH.

PaccTosiHAE MeXAy packphiBamu aHTeHHBI 116-140n aHTCHHBI-30HIA yCTAHOBHTH paBHBIM B
npezenax 3A, Iie A — MakcuMallbHas JUTMHA BOJIHBI H3MEPACMOT0 [OJTHAIIa30Ha 9acToT.

3amycTATh IPOrpaMMy H3MEPEHHUH B 4acTOTHOH 00JIaCTH.

B cooTBeTCTBHH ¢ PD Ha KOMIUIEKC YCTaHOBHUTD II0JIOCY JaCTOT aHAIM3aTOpa OT 20 10 36 I'Tw,
wEpHHEY nonocs! npomyckanus 100 I'n, mar nepectpoliku 1o dactore 4 I'TTI, ypoBEHb MOIIHOCTH BbI-
xoHOro cursaia anausaropa 0 1b (MBT).

Jlasiee yCTAHOBHTH CIIEYIOMME HACTPOHKH:

- [IIar cKaHUpOBaHU - He Gonee /2;

- PEeXKHM CKaHHPOBAHHUS — HETIPEPHIBHOE CKAHHPOBAHHE Oe3 peBepca;

- [ONSApHU3AIAs H3MEPAEMON aHTCHHBI — BEPTUKATBHAL;

- IoNApU3aIKs 30H/1a — BEPTHKAJIbHAS,

- pa3sMepsbl 0071aCTH CKAHUPOBAHHS HE MCHEC 200 x 400 mMM.

Hasxars xaonky «<HAYATb UISMEPEHWSI».

Wsmeputs ADP He MeHee 7 pa3 ¢ HHTEPBAIOM HE MCHEC 5 MMH (Hajee 10 TEKCTY - pe3yIbTaThl
usmeperuit ADP, monydeHHbIE B X0J€ OJTHOTO CKaHMPOBAHHA, — peanu3ans).

3amycTUTh TPOTPaMMy pacyeTa XapaKTePUCTHK aHTCHH IO JaHHLIM B OmmxHEM IOJE
nfcalc.exe, BXOJAIIYIO B KOMILIEKT IIOCTABKH KOMILTEKCA. Ha gactote 36 I'T11 paccunTaTh aMIUIUTYA-
Hple A; # $a3oBBle @, PaCTpeseseHns, a TakKe CpeAHee KBaJ[PaTHYECKOE OTKIOHEHHE Pe3yJIbTaToB

H3MEpEHUH aMIUITYHOTO ¥ $a30Boro pacrpesienienuii o popmyinam (4) u (8).

8.3.1.8 Pe3ynbTaThl MOBEPKH CUATATh MOJMOXUTE/LHBIMH, €CIIH 3HATCHHA HIOrPEIIHOCTH H3Me-
peHUil AMILTHTYIHOIO PACTIPEACICHHUs dNEKTPOMArHUTHOTO IO/ TIpH JMHAMHYECKOM JHAlla30He H3-
MepeHHH aMIUTHTYXHOTO PACTIPENENCHHS He MCHES 60 nb ¥ KpOCCIONAPU3ANMOHHON Pa3BA3KE aHTCH-
HBI-30H7a He MeHee 20 1B HaXOAATCs B CIEAYIOIMX Npenenax ULl OTHOCHTEIBHLIX YpOBHEH aMILIH-
TYQHOTO PacTpeIeIeHus:

-10 nb +0,3 xb;
-20 nb +0,4 nb;
-30 ob +0,8 ab;
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-40 n1b +2,0 nb;
-50 nb +3.4 nb,

a 3HAYCHAs aOCOMIOTHOHM NOTPEIIHOCTH M3MepeHHH (a30BOro pacHpefcCHUs 3JCKTPOMATHAUTHOTO
ToNs IPH JMHAMMYECKOM [HaNa3oHe H3MEPEHHH aMIUTMTYJHOTO PACHpe/eNCHHT He MeHee 60 nb
HAXOIATCA B CIEAYIOIHX Mpeiesax IPH OTHOCHTEIHHOM YPOBHE aMIUIATY AHOTO PaCTIpeACIICHIA:

-10 1B +5°;
-20 1B +5°;
-30 nb +6°,
-40 n1b +7%
-50 nb +13°.

B IIPOTHBHOM CJIydac PE3yIbTaThl HOBCPKH CYHTATh OTPHLATEIIBHBIMA U IIOCICAYIOIIHUE OIIC-
panuy IIOBEPKH HE IIpOBOJUTE, KOMIIJICKC 6pa1<yeTCﬂ H NOANICKHAT pEMOHTY.

8.3.2 OmnpeaesieHAe MOrpemHOCTH H3MEPeHHi 0THOCHTEILHBIX ypoBHEH aMINIMTYTHBIX
AMAarpaMM HANPABJIEHHOCTH M a0COMIOTHOH NOrpemHOCTH usMepennii ¢a3oBpIX aAHArpamMm
HANPaBJICHHOCTH

8.3.2.1 Onpenenenue NOrpeITHOCTH M3MEPEHHH OTHOCHTENBHBIX ypOBHEH aMIITMTYAHBIX JUa-
rpaMM HarpaBieHHOCTH (AJIH) 1 $a30BbIX 1HarpaMM HanpasiCHHOCTH (®IH) ocymecTBUTh METO-
JIOM MaTeMaTHYeCKOro MOJACTHPOBAHMA C YYETOM PE3yNbTAaTOB, MONYICHHBIX B II. 8.3.1 HacToAIETO
JOKYMEHTa, ITyTeM CPaBHEHHs HEBO3MYIIEHHBIX aMILIATYHBIX MarpaMM HANpaBIeHHOCTH, ONpe/e-
JIEHHBIX JUIS aHTEHH C PaBHOMEPHHIM CHH(}A3HBIM Paclpe/ie/IeHHeM TOKOB Ha anepType, H TEX Ke Aua-
IpaMM HAIpaBIEHHOCTH, HO C Y4ETOM IIOTPELIHOCTH H3MepeHHil aMIUTUTYXHOTO U (a3oBOro pacrmpe-
nenenuit (AOP).

8.3.2.2 HeBo3MyIIEHHYIO AUATPaMMY HAIIPaBICHHOCTH OLCHUTH CIICTYIOIINM obpasom.

PasMepsl ILTOCKOCTH CKAHHPOBAHHS BbIOpAaTb M3 KPHTEPHS MaKCHMAIBHOTO CEKTOpa yIJOB
BoccranapuBaemoit JTH, pasHoro £60°, mo gopmynam (18):

L,=a+2R-1g0, (18)
L,=b+2R-1g0,
rae Ly, Ly — pasMephl IUIOCKOCTH CKaHAPOBAHUA B COOTBETCTBYIOLIUX MIIOCKOCTSX, M,
a, b — pa3sMepsl pacKpsIBa B COOTBETCTBYIOIIMX IUIOCKOCTAX, M, d = b25A,,,T0€ A,, - ATHHA BOI-
HBI, COOTBETCTBYIOIIas yacToTaM 1; 20 1 36 ITu;
R — ¥3MepHUTeNIBHOE PacCTOSAHKE, R = 3 Ay s M;
0 = 2,09 pan.

VIHTepBaI AUCKPETA3ANHH BHIOpaTh paBHbM 0,54, .

Il gactoTsl 1 [T mepecuntats AQP B pacKpbIBE aHTCHHBI B A®P Ha mIOCKOCTH CKaHHPO-
BaHus o ¢opmyne (19):

N-1M-1 :
J(%,,,)= ZZ Ao(x,y)ixp[J(%(x,zy))]z -exp[—jzﬂ—\/(T—xz)z +(y_y2)2 + R ] ,(19)
S x-x S +(y-3 ) 4R A
rne J(x,,y,) - ADP Ha IIIOCKOCTH CKaHMPOBAHHA;
(x2, y2) — KOOpAMHATHI Ha IJIOCKOCTH CKAHMPOBAHUS, M;
Ap — ammmryga curtana (4o = 1 B);
@0 — dasza curnana (go = 0 pao);

L.(L
N(M)= ﬁ - YHCIIO MIATOB CKAHWPOBAHMS B KaXION U3 INIOCKOCTEH, e Ax, Ay - mar cka-
34

HHpPOBaHHA B IITTIOCKOCTH Xu Y, COOTBETCTBCHHO.

PaccuuTaTh HOPMHPOBAHHYIO aMIUIATYIHYIO AHarpaMMy HampaBICHHOCTH H ¢azoByro nua-
rpaMMy HAIIPaBIeHHOCTH 1o GopMyiaM (20)u (21):
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FA(u,v)=\/1—u2 —v? lS(J(xz,yz))‘ , (20)
MAX(S(J(x,, v, ))))

Fy(u,v) = arg[s(‘](xp% ))] @D

e || - MOAYJIb KOMIDIEKCHON BEJIHYUHBI,

3(...) - omepaTop ABYMEPHOTO AUCKPETHOTO npeoOpazoBanus Dypbe;

MAX — MakCHMaJIbHOE 3HaYEHHE aMIUTMTYIHOH JHarpaMMbl HallpaBJICHHOCTH;
arg — apryMeHT QyHKIuH;

u=sinf-cos, v==sin@ sing - yrioBele KOOPAUHATEL,

et N, v=t
2L, 2L,

(4,v), B IPE/IeNIax KOTOPBIX BOCCTAHABIIMBACTCS AMArpaMMa, pajs;
v

w=+1-u*-v*, §=arccosw, ¢ = arctg(—) :
u

8.3.2.3 AMImMTYHYIO JuarpamMmy aHTeHHbI ¥ OJIH ¢ ygeToM MOrpemHoCcTH m3meperuit AOP
OLIEHUTH CHEAYIOIHM 00pa3oM.
3HaueHHs IOTPEITHOCTH H3MEPEHHIT aMILTUTYIHOTO i $Ha30BOro pachpeneneHui I KaxJ0ro
OTHOCHTEJIHHOIO YPOBHS aMILTATYIHOTO pacmpesiencHus M 3anaBaTe NpOrpaMMHO C yHETOM OLCHKH
TorpemnocTy u3Mepernit ADP, noIy4eHHBIX B II. 8.3.1, mo popmynam (22) u (23):
84 = Norm(0,6% 4), (22)
Ag = Norm(0,0°, ), (23)
e Norm — reHepaTop CIydaiiHbIX BEIMYHH, PACIpe/Ie/ICHHBIX 110 HOPMATLHOMY 3aKOHY;
0, - CpeiHee KBalpaTHIeckoe OTKIOHEHHE pe3ybTaToB M3MEPEHNH aMIUTHTYIHOTO Paclpe/ieICHHs

M - YTJIOBBIE CEKTOpa B CHUCTEME KOOPJAMHAT HallpaBIslONIHX KOCHHYCOB

AA
o, =102 /2,45;

(o} o cpenHee KBaJgpaTHIECKOC OTKJIOHEHHC PEe3YyJIbTaToB I/I3MepeHI/II71 (1)330BOI’O pacrpeaciICHud

o,=0s/2,45.

PaccunTaTh aMIUTETYAHOE U dasoBoe pacnpenenenus OMII Ha MIOCKOCTH CKaHHPOBAHUS C
YYETOM OTPELIHOCTH HX U3MEPEHHH 11O dopmyne (24):

J (xzs yz) = |J(xza V2 )(1 + 5A)exp(j(arg(J(x2 Y2 ))+ A(P)) . (24)

AHJIOrHIHEIM 00pa3oM IPOBECTH PAacyeT «BO3MYIICHHBIX) JIH 7 pas. IIpu xaxmo# nocneny-
fOIeli peaTH3aIiK BOCIPOM3BOIUTH HOBBIC CITyJaiiHbIe BEIMIUHEL I10 3aKOHAM (21).

8.3.2.4 TlorpemrHOCTh H3MEPEHUH OTHOCHUTETBHBIX yposreit AJIH u ®/TH onenuts Cleayio-
muM 00pa3zoM.

CpenHee KBafpaTHYECKOe OTKIOHEHHE Pe3yIbTaTOB wsMepenuit yposueit AJIH u ®/IH B 1Byx
[IABHBIX CeUeHHsX IpH ¢=0 U ¢=n/2 paccuuTarh Ho hopMyiam (25) u (26):

) (25)
k
S ((Fo)-Faf
oF, =\ 26
A — (26)
TJe k — THCIIO PeaTH3auii MOeIMpoBanus, k =7.
PaccunTaTh IOTPENIHOCTD H3MEPEHNH YPOBHEH AJIH n ®[TH no dopmynam (27) 1 (28):
SF , = £201g(1+ 2,450F,); Q27
AF, = iﬁq2,45 -oFy . (28)
T
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AHAJIOTHYHBIE pacyeThl POBECTH Il HOMUHAJIOB YaCTOT, YKa3aHHBIX B IL. 8.3.2.2.

8.3.2.5 Pe3ynbTaThl OBEPKU CUUTATh HOJIOXKUTEIHHBIMH, €CIIM 3HAUYCHHUA NOTPEIIHOCTH H3Me-
PEHHMI OTHOCHTENBHBIX YPOBHEH aMIUIMTYIHBIX JUarpaMM HalpaBJICHHOCTH JI0 ypoBHEH (IIpH Kpoc-
CITONAPH3ALMOHHON pa3Bsi3Ke aHTEHHBI-30H1a He Menee 20 nb, AMHAMHUYECKOM /IMana3oHe U3MEPCH-
HOTO aMILTHTYJHOTO paclpeiesieHus aHTeHHBI He MeHee 60 1b), He NpeBHIIaloT IPeeIoB:

-10 aBb +0,3 nb;
-20 nb +0,4 nb;
-30 nb +1,0 nb;
-40 nb +2.4 nb;
-50 nb +4,0 b,

¥ 3Ha9eHMs aGCOIOTHOMN TIOTPEIHOCTH H3MEPEHHUH (a30BBIX JUATPaMM HAIpPaBJIEHHOCTH (IPU
KpOCCTIOJIPU3AMOHHON pa3Bsi3ke aHTCHHEI-30HAa He MeHee 20 1b, AMHAMITIECKOM NTHANa30He H3Me-
PEHHOTO aMILIATYJHOTO PaclpelelIeHis aHTEHHBI He MeHee 60 1B) npH OTHOCHTENBHBIX YPOBHSX aM-
IVIATYAHBIX JHArpaMM, He IPEBHIIAIOT IPEIEIIOB:

-10 nb £5%
-20 nb +5°
-30 nb +8°;
-40 ob +10°%
-50 nb +18°.

B NPOTHBHOM ClIy4ae pPE3yJbTaThl IIOBEPKH CUMTATD OTPHIIATCIBHBIME H IIOCICAYIONIHE OIIC-
panyy NOBEPKH HE IIPOBOJAMTH, KOMIIJICKC 6paKyeT0ﬂ H IIOJJIC)KUT PEMOHTY.

8.3.3 OnpeneieHne NOrpenIHOCTH H3MepeHnii k03¢ GpuuHeHTa yCHICHAS AaHTEHH

8.3.3.1 IlorpemHocTs U3MepeHHH Ko3(OHIHEHTa YCHICHNS ONPEACIHTE PACUCTHBIM IIYTEM
TIpH MCTIONTB30BAHMH PE3yJHTATOB H3MEPEHHIA, IOTYYEeHHBIX B I1. 8.3.2 HacToAmeH MIL

IorpemuocTs u3MepeHnit Ko3bduruenta ycunenus 3, Ab, paccauTars 1o dopmye (29):

5=iwgﬁn¢4£+$+aﬂ, 29)

e §; — norpemHocTk u3mepenuit AJTH no yposuei munyc 10 b, 01=0,072;

82 — IOTPEIHOCTH KO GUIHeHTa YCHIEHHS 3TAIOHHOH aHTCHHE, 02=0,12; 0,2; 0,41; 0,6;

#3 — IOrPEIIHOCTD 33 CYET PAacCOrIacoOBaHUS.

3a OrpemHOCTh §3 IPHHATH MAKCHMATLHOE U3 JIBYX 3HAUCHHH, PACCIMTAHHBIX 110 dopmynam

(30) u (31):
5 = (1—|F3|2X1+|F”]-|FK|)Z -1

R TN (CTONTAN ) (30)
(= lnf iy
&—@%Eﬁh+vAuyf"“ (31)

rae I3, Ti, Tk — K09 dHIIMEHTHI OTPaXKeHHs BXONOB 3TAJOHHOMN, UCIIBITEHIBACMON aHTEHH, BXO-
Jla aHAIM3aTopa U3 COCTaBa KOMILIEKCA.

Mogyis Ko3¢bdurenTa oTpaxeHus CBA3aH ¢ K03 GHIHEHTOM CTOSYEH BOJHBI 10 HANPSKeE-
auro (KCBH) cooTHOmeHueM (32):

K+1
8.3.3.2 IIpu pacyeTax HOTpENIHOCTH 3a CUCT PaccOINIaCOBAHMs 3HAYUCHUC KCBH stanonHoi
AHTEHHDI, MCTIOJB3yeMOli IpH NPOBE/ICHUA H3MEPEHUH, He JOJDKHO MpPeBbIATh 1,2, HCIBITEIBAEMOH
antendsl — 2,0, KCBH Bxoza BeKTOpHOTO aHanmu3aropa nened — 1,2.
8.3.3.3 Pe3ynbTarsl IIOBEPKH CUHTATh NOJOXKHUTEIHHBIMH, €CIIH 3HAYEHUS MOTPEIIHOCTH M3ME-
pennii Ko3(GGUIMEHTa YCUIICHAS aHTEHHBI METOJIOM 3aMEIIECHHS IPU KCBH wucnbIThIBACMOR aHTEHHEI
He 6oJee 2 U IOrPEIIHOCTH H3MepEeHHH K0aQUIMEeHTa YCHICH S STAIOHHOMH aHTCHHEI, 1b:
0,5 nb +0,7 nb;
0,8 1b +1,0 nb;

(32)
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1,5 nb +1,7 nb;
2,0 n1b +2,2 1b.
B ODpOoTHBHOM Cllydae pe3yJIbTaThl IOBEpPKH CIHTATh OTpHIATEIBHBIMHA H MOCICAYIONIHE OIe-
paly IOBEPKH HE IPOBOJIATH, KOMILIEKC OpakyeTcs U MOUIEKUT PEMOHTY.

8.3.4 Onpe/e/ienne THANa30Ha Pa00oIHX 9aCcTOT

8.3.4.1 TIpoBepKy AuMana3oHa pabOHYMX 4acTOT IPOBOIHTE MO pe3yJbTaTaM ONpEeNCHHs M0~
rpEeIHOCTH W3MEPEHHH aMIIATY/IHOTO H }a30BOro pacnpeieieHAH.

8.3.4.2 Pesy/bTaThl IOBEPKA CYMTATH MOJNOXKHUTELHBIMH, €C/IH B /IAANa3OHE 9acToT OT 1 210
36 I'Th 3HaueHAs IOrPEIIHOCTH H3MEPEHHH aMIUIATYHOrO H (asoBoro pacmpejieieHAH HE IPEBBI-
[IIAF0T YCTAHOBIEHHBIX 3HAYEHUH (CM. II. 8.3.1). B aToM ciydae auanasoH 9acTOT KOMILIEKCa COCTaB-
nser ot 1 mo 36 I'Tw.

B nNpOTHBHOM CITy4ae pe3yiIbTaThl MOBEPKH CIATATH OTpHIATEIbHBIMA M TOCIEAyIOIue omne-
palli| IOBEPKH HE IPOBOJIHTH, KOMILIEKC OpaKyeTcsi ¥ TO/UIEKAT PEMOHTY.

8.3.5 Onpenenenne pasmMepos padoueii 00,1acTH CKAHUPOBAHHS

8.3.5.1 Onpenenenue pasMepoB paboueil 00/1aCTH CKaHHPOBAHUS OCYIIECTBHTE IO pe3yibTa-
TaM H3MEPEHHUiA, BHITIOTHEHHBIX B COOTBETCTBHH C II. 8.3.1.5 macrosmeit MIL

8.3.5.2 Pe3ybTaTsl IOBEPKH CYMTATh MOJIOKHUTCIBHBIMA, €CIIH pasMepsl paboueli obnactd
CKaHHPOBaHKS KOMILIEKCA (JUTHHA X BBICOTA) HE MeHee 5 X 2 M.

B HpOTHBHOM ClTydae pe3yJbTaThl IOBEPKH CUHTATH OTpHIATEIHHBIMA M MOCIEAYIOMHE Orie-
pariy [OBEPKH HE IIPOBOIHTH, KOMILIEKC OpaKyeTcs ¥ IO/UIEIKHT PEMOHTY.

8.3.6 Onpe/iesieHne CEKTOPa YI/I0B BOCCTAHABIHBAEMBIX AHATPAMM HANPABJIEHHOCTH

8.3.6.1 Ompe/eneHye CEKTOPa yIJIOB BOCCTAHABIMBACMBIX JIHarpaMM HAIIPABJICHHOCTH OCYIIE-
CTBHTB TI0 Pe3y/IbTaTaM ONpeIeICHUs OrPeITHOCTH w3Mepennii 1o 1m.8.3.2.

8.3.6.2 Pe3ynbTaThl OBEPKH CYATATH MOJOKATEIBHBIMU H CEKTOp YIJIOB BOCCTAHABIIMBAEMON
AMIUTATYHOM JHarpaMMbl HANPaBJICHHOCTH B A3UMYTaTLHOM U YITIOMECTHO#H IIIOCKOCTSAX COCTABIACT
ot munyc 60° 10 60°, ecim npH 331aHHBIX B II. 8.3.2 yCIOBHSX MOZEIHPOBaHHUs (CEKTOPHI YIIIOB ®Onu
() paccYMTaHHas NOTPEIIHOCTH F3MepeHHit OTHOCHTENBHBIX yPOBHEH AJIH He mpeBbIIAeT YCTaHOB-
JieHHbIX B I1. 8.3.2 3Ha9eHHUH.

B mpOTHBHOM CIydae pe3y/bTaThl NOBEPKH CHHTATH OTpHIATENBHBIMA M TIOCIEIyIOLIHIE O~
pary IIOBEPKH He IPOBOUTE, KOMILIEKC GpakyeTcs ¥ O/UIEHKHAT PEMOHTY.

9 O®OPMJIEHUE PE3VJIbTATOB IIOBEPKH

9.1 KoMIUIeKC pH3HAETCS TOJTHBIM, EC/TH B XO/I€ MOBEPKH BCE pe3yJIBTaThl IOBEPKH MOJIOXKH-
TebHBIE.

9.2 Pesy/IbTaThl IOBEPKH yJI0CTOBEPSIOTCS CBHACTENLCTEOM O noBepke B coorsercTBUH ¢ [IpH-
xa30M MuHHCTEPCTBa IPOMBIIIEHHOCTH H TOPrOBIIH P® or 02 mroms 2015 r. Ne 1815.

9.3 Ecii 1o pesyJibTaTaM IOBEPKH KOMIUICKC IIPH3HAH HEIPUTOHBIM K IPUMEHEHHIO, CBU/IC-
TeTBCTBO O TOBEPKE AHHYJIHPYETCS ¥ BBIIMCHIBAETCS H3BEIICHHE O HETPArOJHOCTH K NPUMEHEHHIO B
cooTBETCTBHH ¢ IIpHKa3zoM MEHHCTEPCTBA IPOMBIILICHHOCTH H toprosm P® ot 02 mrons 2015 r.

Ne 1815.

Alauansmak HAO-1 ®T'YIT «tBHUMOTPA» 0.B. KaMuncKuii
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