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1 BBOJTHAS YACTH

1.1 Hacrosimas meronuka nosepk# (nanee — MII) ycraHaBiuBaeT METO/Ibl M CPECTBA EPBHY-
HO# ¥ NEPHOJHYECKOH NMOBEPOK KOMILJIEKCA aBTOMATH3HPOBAHHOTO H3MEPUTEIbHO-BEIYUCIIHTEILHOTO
TMCA 1.0-40.0 b 084 (nanee — xommuekc), usrorosneanoro OO0 «HIIIT «TPUM CLIIT Uzmepn-
TeJIbHBIE CHCTeMBI», I'. CankT-ITerepOypr, 3aBoackoit Ne 084.

1.2 IlepBuunas noBepka KOMIUIEKCA MPOBOJUTCS MPH BBOJE €r0 B AKCIUIyaTallHIO H MOCKe pe-
MOHTa.

1.3 Ilepuoanyeckas noBepka KOMIUIEKCa IIPOBOAUTCS B XOJI€ €TI0 IKCIUTyaTallud ¥ XpaHEHHS.

1.4 Komnnekc npesHa3sHaveH s H3MEPEHHH paMOTEXHHYECKHX XapaKTEPHCTHK aHTEHH.

1.5 Tleproamuyeckas noBepKa KOMILJIEKCAa MPOBOAMTCS HE PeXke OJHOro pasa B 24 (aBaauarth ye-
TBIPE) MecsIa.

2 OIIEPAIIUU ITOBEPKH

2.1 Tlpu mpoBeieHAN MOBEPKH KOMILIEKCA JI0/KHBI ObITh BHINOIHEHB] ONEPAllHH, YKa3aHHbIE B
Tabmune 1.

Tabmuna 1 — Onepaunn noBepku

[TpoBesenune onepatuii npu

HaumeHnoBaHHe onepanuu [Tynkt MII NepBUYHOIH O ———
NoBepKe MOBEpPKe
1 Buewnuii ocMoTp 8.1 + +
2 OnpoboBanue 8.2 - 4
3 OmnpezneneHse METPONOTHYECKHX XapaKTe- 83 . .

PHCTHK

3.1 OnpeneneHHe OTHOCHTEIBHOH MOrpell-
HOCTH HM3MEPEHM# aMIUIMTYIHOrO pacrpeje-
JIEHHS 3JIEKTPOMArHWTHOTO TOJIs U abcoToT- 8.3.1 + +
HOM MOrpemHoCcTH u3MepeHuit ¢asosoro pac-
npeaeseH s 1eKTPOMarHUTHOTO 101

3.2 OnpeneneHne OTHOCHTENBHOM MOrpei-
HOCTH H3MEpPEHHH OTHOCHTEIbHBIX YPOBHEH

aMIUIMTYAHBIX JHarpaMM HampaBJI€HHOCTH 83 4 i
(AJTH) u abcomoTHOMN MOrpenrHOCTH H3Mepe- o

HUH (a30BBIX aMarpaMM HanpaBjeHHOCTH

(®IH)

3.3 OmnpeneneHHe OTHOCHTEIBHOH TMoOrper-

HOCTH H3MepeHHH Kod(pduuHeHTa YCHICHHS 8.3.3 + -
AQHTEHHbI METOJIOM 3aMEIICHHA

3.4 Onpeznenenye quanasona paboynx 4acToT 8.3.4 + -
3.5 Onpenenenue pasmepoB paboueit obnacTu 8.3.5 o i
CKaHHPOBAHHSA

3.6 OmnpexmeneHne ceKTopa YIJIOB BOCCTaHaB- 83.6 2 i

JIABAa€MbIX AHarpaMM HampaBJICHHOCTH

2.2 He nomyckaercs MpoBEEHHE TMOBEPKH OTAENbHBIX H3MEPHTEIBHBIX KaHAJIOB HIIA OTIACI/b-
HBIX aBTOHOMHBIX OJIOKOB HJIH MEHBIIEr0 YHCIIa H3MEPAEMBIX BEJIHYHH HIIH Ha MEHBIIEM YHCIIC MOa-
JIMana3oHOB U3MEPEHHH.




3 CPEJACTBA ITOBEPKH

3.1 Ilpu npoBeseHHH NOBEPKH KOMIUIEKCA JODKHBI OBITh NMPHMEHEHBI CPEICTBAa M3MEPEHHIA,
yKasaHHble B Tabmnue 2.

Tabmuua 2 — CpezncTBa U3MEpEHHH U1 MOBEPKH KOMIUIEKCa

HaumeHoBaHHe ¥ THII (YCI0OBHOE 0003HaY€HHE) OCHOBHOIO HJIH BCIIOMOTaTeIbHOTO
Fiymecr MAT Cpe/ICTBa NOBePKH; 0003HaYeHHe HOPMATHBHOTO JOKYMEHTA, PerlaMeHTHPYIOIIEro
TeXHHYeCKHe TpeOOBaHUs, U (WJIH) METPOJIOTHYECKHE H OCHOBHBIE TEXHHYECKHE
XapaKTepHCTHKH CPEJICTBA IOBEPKH

8.3.1-8.3.4, | Arrenioarop cTyneH4arslii nporpammupyemsnii 84908M, manason yacror ot 0 10

8.3.6 50 I'T'u, amana3on BBOAMMBIX ocnabnenuii ot 0 1o 65 1b ¢ marom 5 1b
8.3.1 -8.3.4, | HaGop mep koadduumentoB nepenayn u orpaxenns §5056A, nuamasoH 4acToT OT
8.3.6 45 MI'n 10 50 [T
Komnnekt anrennsii uameputensubii AUK 1-40B, nuanazon wactor ot 0,9 mo
8.3.1-8.34, . .
83.6 40 I'Tii, mpenessl JomycKaeMoi aGCoMOTHOM MOTPENIHOCTH H3MepeHui ko3ddu-

uuenta ycunenus £1,8 1b ans [16-123, 1.2 1b nns [16-140-x

Cucrema jiasepHas KOOpAMHATHO-H3MepHuTenbHas Leica Absolute Tracker AT401,
8.3.1-8.3.6 | auamason usMepenwit paccrosaui ot 1,5 o 60000 MM, mpeznen nomyckaeMoH oc-
HOBHOIi aBCOTFOTHOM MOrPEIIHOCTH 00BEMHBIX H3MEPEHHH =15 MKM + 6 MKM/M

3.2 JlomycKaeTcs HCIOIb30BaTh aHAOTHYHbIC CPE/ICTBA MOBEPKH, 00ECTICYMBAIOLIMX ONpee-
JIEeHHE METPOJIOrHYECKHX XapaKTePHCTHK MOBEPAEMOro KOMILIEKCa ¢ TpeOyeMOoii TOUHOCTBIO.

3.3 Cpencra MOBEpKH AODKHBI ObITh HMCIpaBHBI, IMOBEPEHBI M HMETh CBHIETENBCTBA O
TMOBEPKE.

4 TPEBOBAHHS K KBAJITHMOUKALIMHA IOBEPUTEJIEN

4.1 TloBepka JO/DKHA OCYIIECTBIATHCSA JTHUAMH C BBICIIMM HIIH CPEJIHMM TEXHHYECKHM 00pa-
30BaHHEM, aTTECTOBAHHBIMH B KAuyecTBE MOBEpPHUTElNel B 00/MaCTH PaIHOTEXHHYECKHX H3MEPEeHHH, H
MMEIOIMMH KBATH(GHKALUHOHHYIO TPYIITY 3/1eKTPoO€30MacHOCTH He HHXKE TPETheH.

4.2 Tlepen npoBeieHHEM TTOBEPKH MOBEPHTEL I0/DKEH MPEABAPHTEIRHO 03HAKOMHMTBCA C J10-
KYMEHTOM «KoMmnuieke aBTOMATH3HPOBAHHBLIH M3MEPHTETEHO-BBIYUCITHTEIbHBIH
TMCA 1.0-40.0 b 084. PykoBozctso no skciuryaraunn. TMCA 084. 040. 006 P9».

5 TPEBOBAHHS BE3OINACHOCTH

5.1 Ipu mpoBeNeHUM MOBEPKH AOJKHBI OBITH coOMoOeHs! Bce TpeGoBaHHs 0€30MacHOCTH B
cootBerctBu ¢ TOCT 12.3.019-80 «CCBT. UcneiTanus ¥ u3MepeHus dekTpuyeckne. Odmue Tpe-
GoBaHMs OE30MACHOCTHY, a TakKe TpeGoBaHMS 6Ge30MacHOCTH, NPHBEIEHHBIE B KCILTyaTallHOHHOH
JIOKYMEHTAI[MH Ha COCTaBHbIE 3/IEMEHThI KOMIUIEKCA H CPE/ICTBA MOBEPKH.

5.2 PasmemeHue M MOAKIIOYEHHE H3MEPHTENBHBIX NMPHOOPOB pasperaeTcss NPOH3BOIHTHL
TOJIBKO TIPH BBIKJIFOYEHHOM [THTAHHH.

6 YCJIOBUS TIOBEPKH

6.1 TIpu npoBeeHHH TOBEPKH KOMILIEKCA JOJKHBI COOMIOAATECS YCIOBHS, NMPUBEACHHEIC B
tabmuue 3.



Tabmua 3 — Ycnosus npoBeaeHHs NOBEPKH KOMIUIEKCA

BIHSIONAs BE/HIHHA HopmanbHoe | JlomyckaeMoe OTKJIOHEHHE
3HAYECHHE OT HOPMAIBHOTO 3HAYEHHS

Temmeparypa okpyxatoliero sosayxa, °C 20 +3
OTHOCHTEIBHAS BIAXHOCTh OKPYKAIOLIEro BO31y- _
xa. % ot 30 10 80
AtMmocdepHoe nasnenne, klla ot 84 no 106,7 =
HanpsbkeHne nMATaOMmel CeTH nepeMeHHoro Toka, B 220 +22
YacroTa nuTaomei cetd, I'n 50 +]

7 MOJArOTOBKA K ITPOBEJIEHHIO TIOBEPKH

7.1 TlpoBepuTh HAJIMYHE IKCILTYyaTALHOHHOH JOKYMEHTALMA H CPOK JACHCTBHS CBHICTEILCTB O
MOBEPKE HA CPE/ICTBA MOBEPKH.

7.2 TloaroToBHTH CpEACTBA MOBEPKH K MPOBEICHHIO HM3MEPEHHH B COOTBETCTBHH C
PYKOBOJICTBaMH I10 UX 3KCIUTyaTallHH.

8 IPOBEJAEHHE ITOBEPKH

8.1 Buemunii ocmoTp

8.1.1 Ipu npoBeIeHUH BHELIHETO OCMOTpA KOMIUIEKCA IPOBEPHTE:

— KOMILIEKTHOCTb H MAPKHPOBKY KOMILIEKCA,

— HAapYKHYIO TIOBEPXHOCTh JJIEMEHTOB KOMILIEKCA, B TOM YHCIIE YNPAaBIAIOMHX H MHTAIOMHX
Kabeneit;

— COCTOSIHHE OpraHoOB YIIPaBJIeHHS.

8.1.2 TIpoBepKy KOMIUIEKTHOCTH KOMIUIEKCA NPOBOJHTE CIHYEHHEM NCHCTBHTEIBHOH KOM-
TIEKTHOCTH C JAHHBIMH, IPHBEICHHBIMA B pasjene «KoMmekc aBTOMaTH3HpPOBAHHBIH H3MEPHTENIb-
Ho-BeramcHTenbHbH TMCA 1.0-40.0 b 084. TTacnopr. TMCA 084. 040. 005 IIC» (manee — I1C).

8.1.3 TpoBepky MapKHPOBKH MPOH3BOINTH MyTE€M BHEIIHET0 OCMOTPA H CIHYEHHEM C JaHHbI-
M, npuseaeHHbIMH B [1C.

8.1.4 Pe3yabTaThl BHEIIHETO OCMOTPA CYHTATH [0JI0KHTEIbHBIMH, €CITH:

— KOMILIEKTHOCTh M MapKHpoBKa Komiuiekca coorsetctyet I1C;

— HapyXHas [OBEPXHOCTh KOMIUIEKCA HE WMEET MEXaHWYeCKHX NOBPEKACHHH H JPYTHX
ne¢exToB;

— ympaBnsiOlME M OWTalomue Kabenu HE MMEIOT MEXaHHYECKHX H  JJICKTPHICCKHX
TIOBPEXKICHHIA;

— opraHbl YNpaBieHMs 3aKpEINeHbl NMPOYHO H 0e3 IepeKocos, JIEUCTBYIOT IUIABHO H
obecrneunBaloT HaIeXKHYIO (QHKCALHIO;

— BCe HAAMWCH Ha OpraHax YMpaBle€HHs H HHIMKAlHH 4YETKHE W COOTBETCTBYIOT HX
G yHKIMOHAIBHOMY Ha3HAYE€HHIO.

B npoTHBHOM CiTydae pe3yJbTaThl BHEIIHETO OCMOTPa CYHTaTh OTPHUATEILHBIMH H MOCIIEAY-
FOIIIME ONEpPaIMH TOBEPKH HE TIPOBO/IHTE.

8.2 OnpoboBanue

8.2.1 UnenTHdukamus nporpaMMHoro obecrieuenns (aanee — I10)

8.2.1.1 BKHOYHTH NEpCOHAIBHBIE KOMITbIOTEPEI (manee — 1K), mns vero:

— Ha 6110Ke HcToYHHKa OecriepeOoiHOro MHTAHKU HaXaTh KHOIKY BKIJI;

— gaxatb Ha cucteMHoM Onoke [TK KHOMKY BKIIIOYEHHS,

— BKJIFOYATH MOHHTOP.

[Tocne 3arpy3KH ONnepalHOHHOH CHCTEMBI WINDOWS 7 na 3kpane monutopa [1K Habmonarts
ukonku nporpamm FrequencyMeas, NFCalc, AmrView.




Yeranosuth nanee Ha [IK mporpammy, mo3Bojsioniyio OnpeessTb BEPCHIO H KOHTPOJIbHYIO
cymmy daiina no anroputmy MDS5, nanpumep, nporpammy «HashTaby.

8.2.1.2 BuiGpars daiin FrequencyMeas.exe, HaaThb Ha NpaByI0 KHONKY MBIIH Ha (aiine u
BoIOpaTh NyHKT «CBoficTBa». OTKpbITh BKIAAKY «Xem-cymmbl Gaiisio». Habmonats KOHTPOIBHYIO
cymmy daiina FrequencyMeas.exe no anroputMy MDS5. Haxkare npaBo#t kHOnKo#H MbIIu Ha ¢ain u
BeIOpaTh MyHKT «ABOUT FREQUENCY MEAS». Habmopnars 3HaueHue BepcHu (aiina Frequen-
cyMeas.exe. PesynbraTsl Habmoaenus 3aguxkcHpoBaTh B paboueM KypHae.

8.2.1.3 [NosropuTs onepauuu 1. 8.2.1.2 ans nporpamm NFCalc.exe, AmrView.exe.

8.2.1.4 CpaBHHTbH MOTY4YEHHBIE KOHTPOJIbHBIE CYMMbI H BEPCHH C HX 3HAYEHHsAMH, 3alIHCAHHBI-
mu B [1C. Pe3ynbTaT cpaBHeHHs 3aQMKCHPOBATH B paboueM XKypHaie.

8.2.1.5 Pesynbrarhl naenTHuKanuu [10 cunTath NMONIOKUTENLHBIMH, €CITH MOTYYEHHBIE HIICH-
THuKaunoHHbIe naHHbIe [10 cOOTBETCTBYIOT 3Ha4YEHHUM, IIPHBEACHHBIM B TabiHie 3.

Tabmuua 3 - Unentudukanuonnsie nannsie [10

UnenTudukannoHHbIe 3Ha4yeHHe
JIaHHbIE (MPH3HAKH)
Unentudukanuonxoe FrequencyMeas.exe NFCalc.exe AmrView.exe

HaumeHoBanue [10

Homep Bepcuu (HaeHTH-
duxammonnsiit Homep) [10 6.0.0.0 3.20.1 3.16.60612
Ilndposoit unentuduxarop | DF62601DB3C861B | F25FF2EDCEC736

10 (konTpomshas cymma | C222501DAS3ASAC | E9FSA6CC4BSCFF |CT36796B102FA2AS
883FC41A6BAES3B
MCIIOJTHAEMOro Koja) A2 47DA
(anroput™ MDS)

(anroput™ MD5) (anroput™m MDS)

B npoTHBHOM Cllydae pe3y/ibTaThl MPOBepKH cooTBeTcTBHA [10 cunMTaTh OTpHUATEIBHBIMH H
MOCJ/IEAYIOIIHE ONepalii TOBEPKH HE IIPOBOIHTE.

8.2.2 IlpoBepka paboTocnocoOHOCTH

8.2.2.1 IMoaroToBuThL KOMILIEKC K paboTe B cooTBeTCTBHH ¢ PD.

8.2.2.2 IlpoBeputh paboTOCIIOCOOHOCTH ANIapaTypbl KOMILIEKCA MyTeM MPOBEPKH OTCYTCTBHA
coobmennii 06 ommrbKkax ¥ HEHCIPABHOCTAX IPH 3arpy3Ke MporpaMMHOro MPOAYKTa Ui H3MEPEHHH B
Onmxaeil 30He «FrequencyMeas».

8.2.2.3 IlpoBepuTh paboTOCIOCOOHOCTH BCEX MPHBOIOB CKaHepa:

— NpH nepeMeIneHuy no ocu 0x;

— npH nepeMereHuy no ocu Oy;

— IIpH nepemeleHnH 1o ocu 0z;

— IIPH BpallleHHH 30H/1a T10 MOJISPH3ALAH.

8.2.2.4 CoeMHHUTD NIPH MOMOINH MEPEMBIYKH COSIHHHTENb Kabes «BXOJI aHTCHHLI-30HIa» H
coeIMHUTENb Kabels «BBIXOJ MCIBITHIBAEMON aHTEHHBI». B COOTBETCTBHH € IKCILTyaTAlHOHHOH J10-
KyMEHTallHell MOATOTOBHTh K paboTe BEKTOPHbIH aHAIM3ATOP JEKTPHYECKHX Lenel (nanee — aHaM-
3aTOp) W3 COCTaBa KOMIUIEKCA, MIEPEBECTH €0 B PEKHM H3MEPEHHH MOIYIs KOMILIEKCHOTO ko3 du-
IIHEHTA Nepeiayn. Y CTAaHOBHTH CJIEYIOLINE HACTPOHKH aHaH3aTopa:

- nonoca adanu3a ot 1,0 mo 40,0 I'T'u;

- [MpHHa noJock! nmpomyckanus 1 MI'm;

- YPOBEHb MOLIHOCTH BbIX0aHOTO Konebanus 0 ab (MBT).

Ha skpaHe ananu3aTopa HaOMoaTh pe3yJbTaT H3MEPEHHH YaCTOTHOH 3aBHCHMOCTH MOZYJIA
koo dummuenta nepenaun. [Ipu 3TOM J0JDKHEI OTCYTCTBOBATH PE3KHE H3MEHEHHS IONYYCHHON Xapak-
TEPHCTHKH, CBHIETEILCTBYIOIIHE O HEYIOBIETBOPHUTENLHOM COCTOSHHH PaJHOYaCTOTHOTO TpPaKTa
KOMILTEeKca.

8.2.2.5 Pe3y/bTaThl OBEPKH CYHTATH MOJIOKHTEIBHBIMHE, €C/IH CKaHep 0DecreyHBacT nepeme-
[LleHHe aHTeHHBI-30H1a 1o ocaM 0x, Oy, 0z u BpalleHHe B IJIOCKOCTH MOJIAPH3ALHH, HA SKpaHe aHalH-
3atopa HaboaeTcs pesyIbTaT H3MEPEHHH YaCTOTHOH 3aBHCHMOCTH MO JIs ko3 dumeHTa nepenaa-
un Ge3 pe3KHX M3MEHEHHH, a TakKe OTCYTCTBYET IPOrpaMMHas WJIH annapaTHas CHrHaIH3al|A O He-
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HCIIPaBHOCTAX KOMILJIEKCA.

B mpotHBHOM cilyyae pe3y/ibTaThl MOBEPKH CUHTATh OTPHIATEIBHBIMH M TOCIEIYIOLINE OIle-
palliy IOBEPKH He IPOBOANTE, KOMIUIEKC OpaKyeTcs U MOMIEIKHT PEMOHTY.

8.3 OnpenesieHne METPOJIOrHYeCKHX XapaKTePHCTHK

8.3.1 OmpeaenenHe OTHOCHTEIbHOH TOrPeMHOCTH H3MEPEHHH AMILIATYIHOIO
pacnpeje/ieHHs 3JIEKTPOMArHHTHOIO MoJis W abco/0THOH morpemHocTH H3Mepenuii dasosoro
pacnpeje/ieHHs YJIeKTPOMAarHATHOTO MO.Is

8.3.1.1 OTHOCHTENBEHYIO MOTpPEeIIHOCTh W3MEPEHHH AMIUTMTYIHOIO paclpelesieHHs 3JIEKTpo-
MarHuTHOro noins 6 ,, aAb, onpenenuts no Gopmysne (1):

5,=20lg(1+KS,), (1)
rne
00 +05 ), o
Se= |75+ 2

- 1S +1.1,/62, + 62, 3)

S i e.:l +9§2
\ 3

6,, - NOTPeNIHOCTh H3MEpPEeH T MOTy I KOMILIEKCHOro KO3(Q(HureHTa nepefayy aHaInu3aro-
POM U3 COCTaBa KOMILJIEKCA,

6 ,,- TOTPElHOCT U3MepeHHit, 00yCc/IOBIeHHas HeHeATbHON TONSPU3AIMOHHOM pa3Bs3KOH
AHTEHH-30H/I0B H3 COCTaBa KOMILJIEKCA,

S — cpenHee KBaJpaTH4YeCKOe OTKIOHEHHE Pe3y/IbTaTOB H3MEPEHHH aMIUIMTYIHOIO pacrpene-
JIEHUs;

A — pe3ynbTar H3MEpPEeHHH aMIUTHTYIHOIO pacnpeae/ieHus;

A — cpenHee apu(MeTHUECKOE 3HAYEHHE Pe3yNbTaTOB H3MEPEHHH aMIUIMTYJHOTO pacmpele-
JICHHA,

t — ko3pduument CTeioAeHTa IS 3aJaHHOTO YHC/IA Pealu3alliid M3MEPeHHH aMIUTUTYIHOro
pacnpe/ieIeHHs.

m — KOJIHYECTBO U3MEPEHHH.

ABCOMIOTHYIO MOTPEIIHOCTh H3MEPeHHH (a3oBOro pacmpeje/ieHus IEKTPOMArHuTHOrO MoJs

A, , Tpazyc, onpeneauTs 1o popmye (5):

180
L (5)
T
rae
2 2 2
5y = (9“” +9§2 +9¢3]+sj, (6)

1S, +1.162, + 62, + 62,

é
s, +\/9§,, +6’§2 +8,,

(7




(8)

6, - MOrpenrHOCTh H3MepeHHH (a3bl KOMIIEKCHOro Kod(pHIMEnTa nepeaayd BEKTOPHBIM
aHATH3aTOPOM lienei U3 cocTaBa KOMILIEKca, paj;

6, - NOrpelHOCTh H3MEPEHHH (a3bl, 0OYC/IOB/IEHHAS HETOYHOCTHIO MO3HLIMOHHPOBAHHS aH-
TEHHBI-30H/1a B IJIOCKOCTH CKaHHPOBAHHs, pal;

6,,- TOTPEIHOCTh M3MepeHHi (asbl, 00yclIOBIEHHas CTy4aiiHBIMH IeperudamMu paauoya-

CTOTHOTrO TpaKTa KOMIUIEKCa, paj;
Sy — cpe/iHee KBaIpaTHYECKOe OTKJIOHEHHE Pe3yIbTaToB H3MepeHHii (a30Boro pacmpeneneHus,

pan;
@ — pe3yJIbTaT H3MEpeHHH (a30BOro pacnpeaeneHus, paj;

@ — cpelHee apH(QMETHYECKOE 3HA4CHHE Pe3y/IbTaToB H3MEpeHHH (Ha3oBOro pacrnpeie/ieHHs,
pan.

OTHOCHTE/IBHYIO MOTPEIIHOCTE H3MEPEHHH aMIUIHTY/IHOIO paclpeaeieHHs IeKTPOMarHHTHO-
ro noss ¥ abCoIOTHYIO MOTPEIHOCTH H3MEPEHHH (a30BOro pacnpeieneH s 3JI€KTPOMarHATHOTO 110~
JIs OTPEJIC/THTE TIPH OTHOCHTE/BHBIX YPOBHSX aMIUIHTYHOTO pacripesieienus oT Munyc 10 1o Munyc
45 1B ¢ untepBaioM 5 1b. JlunaMuuecKuii Hana3oH U3MEPEeHHH aMIUTHTYIHOTO pacnpee/ieHHs NpH
ITOM JOJKEH cOoCTaBnATh He MeHee 65 ab. Iloa aMHaMHYeCKHM IHanasoHOM H3MEPEHHH aMILUTATYI-
HOTO pacrpejielieHus CleAyeT NOHHMATh OTHOIIEHHE MAKCHMAIbHOIO YPOBHS aMILUTHTYHOTO pacrpe-
JIeNIEHHs K CPETHEMY YPOBHIO H3MEPAEMBIX PaJHOLIYMOB.

OTHOCHTEILHYIO MIOTPEIIHOCTh H3MEPEHHH aMILTHTYIHOTO pacrpe/ie/ieHHs eKTPOMarHuTHO-
ro nons da ¥ aGCOMOTHYIO MOrpelIHOCTE H3MepeHHuH (a3oBOro pacmpeieeHus 31eKTPOMarHHTHOIO
nons Ae ONpeIenHTh:

- Ha yactore 40 I'T'y mo dopmynam (1) u (5) COOTBETCTBEHHO;

- ga vacrorax 1,0 1 26,0 I'Tu mo popmynam (9) u (10) cooTBETCTBEHHO:

5, = 2013(1 +1.1,62%, + 62, ); €))

Ay =%1.1\/9§,, +62,+62, . (10)

YacTHbIE COCTABISIONIME MOTPEINHOCTEN M3MepeHHH (caraemble B BeIpaxeHHsAX (2), (3), (6),
(7)) onpenenHTh M0 HHXKECIEAYIOIHM METOINKaM.

8.3.1.2 TorpemHoOCTs U3MEPEHNH MOMYJIS KOMIUIEKCHOTO KO3(pGuuKMeHTa nepesaid BEKTOP-
HBIM AHATH3aTOPOM IIeTel U3 COCTaBa KOMILIEKCa ONpe/ie/iTh PH NoMoIH aTTentoaTopa 84908M.

B H3MepHTeNbHBIA TPAKT KOMIUIEKCA BHECTH aTTEHIOATOP TaKUM 00pa3oM, 4TOObI OH COCHHAN
pa3beMbl PaJMOYaCTOTHLIX KabeneH Ui TMOAKIIOYEHHs MCIbITHIBAEMON aHTECHHBI H aHTCHHBI-30H/A.
OcnabneHne aTTeH0aTOpa yCcTaHoBHTh paBHBM 0 1b.

[TpoBecTH MOTHYIO ABYXIOPTOBYIO KamnOpoBKy aHanu3atopa ZVA 24 13 cocTaBa KOMILIEKCA B
KOMILIEKTE CO IITATHBIMH PaIMOYaCTOTHEIMH Kabe/siMH M aTTeHI0aTOpOM B JManasone 4actot ot 1,0
10 40,0 I'T1 B COOTBETCTBHHE C TEXHHUYECKOH JIOKYMEHTAIHCH Ha HETO.

VY CTaHOBHTE ClIEAYIOMINE HACTPOHKH aHaIH3aTopa:

- nonoca anamu3a ot 1,0 10 18,0 I'T'x;

- MpHHa nosocs! npomyckanus 500 I'o;

- PeXHM H3MepeHHit MOLyJIs KOMIIEKCHOTO K03 uuuenTa nepenayun S21;

- Konu4ecTBO To4ek 3601.

Be3 1101aun MOIIHOCTH C MOPTa reHepaTopa BeKTOPHOTO aHAM3aTOpa Lenei NpoBeCTH H3Me-

, 1b. 3adukcupoBaTh BEPXHIOKO Ipa-

PEHHS MOIYJIi KOMILUIEKCHOTO K03(puimenTa nepeaiu \812( if: )

auny AYX myma N, 1b.
VBeIHYMBas MOIIHOCTh CHrHAJIa ¢ TIOpTa reHepaTopa aHaIu3aTopa, 3aQHKCHpOBaTh OMOPHBIH

YPOBEHB, IPH KOTOPOM 00€CTEYHBACTCH ycnonnelS 12'(f l.)| = (N + 65), nb.



WU3menss ocnabnenue arrenroaropa ot 0 10 45 ab ¢ marom 5 1B, npoBecTH U3MepeHHs MOIYJIS
KOMILIEKCHOrO Ko3(duumeHTa nepeaayqn.

[ToBTOpuTh M3Mepenns g BALl ZNB 40 u mnanaszona uacror 18-40 I'T.

[TorpemHocTs H3MEpPEHHI MO/ KOMILIEKCHOTO KO3((HIHEHTa nepeiauy Ha KaKI0H 4acTo-
Te f,, ykazaHHo# B 1. 8.3.1.1, paccuuTaTh Kak pa3sHOCTb (B Jorapu(pMHYECKHX eIHHHIIAX) MEXIy H3-

S12( f,)

MEPEHHBIM 3HauYeHHeM Moy KoadduunenTa nepenayn , 1B, ¥ IeHCTBHTENBHBIM 3HAYEHHU-

eM ocnabnenus arreHioaropa L( f,), ab, 3anucaHHBEIM B €ro TeXHHYECKOH JOKYMEHTalluH (CBHAETEb-
CTBe 0 moBepke), no Gopmyne (11):

8,,(f,)=[S12()

3a morpemHocTs 6, IS KaxJI0ro HOMHHaIa ociablieHHs, COOTBETCTBYIOMIEr0 OTHOCHTENb-
HOMY YPOBHIO aMILTHTYIHOIO pacrpe/e/]eHnus IeKTPOMarHuTHOro nosis M, MpHHATE MaKCHMallbHOE
3HayeHHe MOrPEIHOCTH H3MepeHui 6, ( f,) COOTBETCTBYIONIIEr0 HOMHHANA Oc/ableHns aTTeHIaropa

-L(/). (1)

B YCTAHOBJICHHOH I10JIOCE YacTOT B THHeiiHOM MmaciuTabe (12):
88" ()

6" =max{10 2 ;. (12)

Pe3ynbTarsl MOBepKH 3anucath B Tabiaumy 4.
Tabaunua 4 — Pe3ynbTaThl OLEHKH MOIPENIHOCTH H3MEPEHHi MOy KOMIUIEKCHOro Ko3pduuuenra
nepeaayd aHaIH3aTOPOM M3 COCTaBa KOMILIEKCa

Ocnabnenne OTHOCHTEBHLIH YPOBEHB [NorpemHocTs H3MEPEHHH
arreHtoaropa L, 1b aMIUIMTYIHOTO pacnpenenenus M, nb 6, ,nb
10 -10
20 -20
30 -30
40 -40
45 -45

8.3.1.3 TlorpemHocTs H3MepeHHii, 00YCIOBICHHYIO HEHICATHHOH NOAPH3ANHOHHOH pa3BA3-
KO aHTEeHH-30HI0B W3 COCTaBa KOMILJIEKCa, ONpeAeuTh no dpopmye (13):

0, =(1+10"%")2 —1, (13)
rae X - MuHMManbHBIH yPOBEHb KPOCCIIO/SAPH3ALMOHHON Pa3sBA3KH aHTEHH-30H/I0B H3 COCTaBa KOM-
TieKca, npuHuMaeMbli paBHbIM MHHYC 20 1b.

8.3.1.4 INorpemsocTs W3MepeHuii Basbl KOMIUIEKCHOTO KoadduuuenTa nepeadd BEKTOPHBIM
aHAIH3aTOPOM lienell M3 COcTaBa KOMILIEKCA ONPENEHTh ¢ NOMOMIbI0 HaGopa Mep Kod(duikenToB
nepeaaun U orpaxenns 85056A u arreHoaropa 84908M.

B M3MepHTebHBIH TPaKT KOMILIEKCA BHECTH aTTEHIOATOp B Mepy ()a30BOro cIBHra M3 cocrasa
nabopa 85056A Takum 06pa3oM, 9TO0BI OHH COSTHHSIH Pa3beMbl PAIHOYACTOTHBIX kabene# s noa-
KITIOYEHHs MCIBITHIBAEMOH aHTEHHBbI W aHTeHHbI-30HAa. OcnalieHHe aTTeHI0aTopa yCTAHOBHTH PaB-
aHeM 0 1b.

[TpoBecTH MOJMHYIO ABYXIIOPTOBYIO KamuOpOBKY anamm3aropa ZVA 24 u3 cocTaBa KOMILIEKCA B
KOMIUIEKTE C INTATHBIMH PaJHMOYacTOTHBIMH KaOeNsAMH, aTTEHIOATOPOM, B COOTBETCTBHH C TEXHHYE-
CKOM JIOKYMEHTallHEH Ha HETO.

Wamensis ocabienue arrerioaropa ot 0 a0 45 1B ¢ marom 5 B, mposecTH u3MepeHus Qassl
KOMILIEKCHOTO Ko3(hHIMEHTA Ilepelaul TIPH C/EAYIOLIMX HaCTPOHKaX aHan3aTopa:

- monoca anamm3a ot 1,0 mo 18,0 I'T';

- mupuHa nosocsl npomyckadus 500 I'n;

- YpOBEHb MOIIHOCTH BbIxoHOTO Konebanus 0 1b (MBT);

- peKMM H3MepeHHii (a3bl KOMILIEKCHOTO K03 QHIIHEHTa Nepe/iain S21;

- Kosi4ecTBO Touek 3601.




IToroputs u3mepenus s BALl ZNB 40 u nuanazona yacrot 18-40 [T,
ITorpemHocTs M3MepeHHH (a3sl KOMIUIEKCHOTO KO3(@HUIMeHTa nepejayy Ha Kaxao0# dacrto-
Te f,, ykazanHo# B 1. 8.3.1.1, paccyuTaTh KaK pasHOCTh MEXIY H3MEPEHHbIM 3Ha4YeHHeM (a3bl K03p-

buumeHTa nepenaun arg(81 2(f,)), pan, U NeHCTBHTE/NbLHBIM 3HAYEHWEM YCTAHOBJIEHHOrO (ha3oBOro
casura mepsl OV ( /,), pan, 3alHCaHHBIM B €r0 TEXHHYECKOH JoKyMeHTauuH (14):

O’ (1) =arg(S12(£) -2 (£). (14)
3a morpemHOCTh 6, MU KOXKI0ro HOMHHAIA OTHOCHTEIBHOIO YpOoBHs (pazoBoro pacmpenerne-
HHs 3JIEKTPOMAarHHTHOrO II0Ns TPHHATH MAaKCHMaJIbHOE 3HAYeHHE TMOTPelIHOCTH H3MEpeHHH
6% (f,) cooTBeTCTBYIOMEr0 HOMHHANA OCIab/IeHHs aTTEeHI0ATOpa B YCTAHOBJIEHHOM IOJIOCE 4acTOT
(15):
05 = maxigsy (f,)}. (15)
Pe3yibraThl oBepKH 3anucarh B TaOIHIy 5.

Tabmmna 5 — Pe3ynbTarhl OLEHKH MOrPELIHOCTH H3MepeHHuit (a3bl KoMIuleKkcHOro ko duumenTa ne-
pelayy aHAJIH3aTOPOM M3 COCTaBa KOMILIEKca

Ocnabnenne OTHOCHTENBHBIH YPOBEHB [TorpemHocTe H3MEPEHHH
atreHroaropa L, 1b aMIUTHTYyJHOTO pacnpenenenus M, nb 8, , Tpamyc
10 -10
20 -20
30 -30
40 -40
45 -45

8.3.1.5 IlorpemHocts u3MepeHHH ¢a3bl, 00yC/IOBIEHHYIO HETOYHOCTBIO MO3HIIMOHMPOBAHHA
AHTEHHBI-30H/1a B IIOCKOCTH CKAHHPOBAHHS, OMpPENEHTh ¢ MOMOLIBIO CHCTEMBI JIA3€PHOH KOOpIH-
HaTHO-u3MepHTenbHOM Leica Absolute Tracker AT401.

[MoAroTOBHTL KOMILIEKC K M3MEPEHHIO XapaKTePHCTHK aHTEHH B OJMKHEH 30HE B COOTBET-

cTBuH ¢ PD.
[Moarorosuts cucremy Leica Absolute Tracker AT401 k u3MepeHHIO B COOTBETCTBHH C IKC-

IUTyaTallHOHHOM JIOKYMEHTAIlHEH Ha HEe.
OnTHueckuii oTpakare/b H3 cocTaBa cucTeMsl Leica Absolute Tracker AT401 3akpenuts Ha

AHTEHHY-30H]I, YCTAHOBJIEHHYIO Ha CKaHEpPe M3 COCTaBa KOMIUIEKCa, B COOTBETCTBHM CO CXEMOH, MpH-
BEJICHHO# Ha pHCyHKe 1.

1 — aHTeHHa-30H; 2 — ONTHYECKHil oTpaxkarelb; 3 — cucTeMa Leica Absolute Tracker AT401;
4 — ckanep
PucyHok 1 — Cxema H3MepeHHH XapaKTePUCTHK MMO3HIHOHHPOBAHHA CKaHepa

C 1MOMOLIBIO TPOrpaMMbl PYYHOTO YIpaBIEHHS CKaHEepOM (PHCYHOK 2) B COOTBETCTBYIOUICH
10




BKJIAJIKE NMPOrpaMMHOI0 MPOAYKTa /s u3MepeHuit B OmmkHelt 30He «FrequencyMeas» nepeMecTuth
AHTEHHY-30HJl B KpalHee LEHTpalbHOe JieBoe mnosoxeHue. IlepeMecTHTh aHTEHHY-30HI B KpaiiHee
3a[HEE MOJI0JKEeHHe 1o ocH Z. 3adHKCHpoBaTh NMoKaszaHus cucreMsl Leica Absolute Tracker AT401.

Nocrygves ocu Pyese ypasnerse Oce X
e I Cxors | 000 e
¥ 0.00 e :

z 000 res

Nonapusaura 000 rpan

PucyHnok 2 — MeHro nporpamMMmBsl /i1l py4HOrO yIpaBjieHHs JIBHKEHHEM CKaHepa

I[lepeMecTHTHL aHTEHHY 30HA BAONE ocH 0z B KpaiiHee nepeaHee MOJI0KEHHE H 3apUKCHPOBATH
nokazanus cucreMsl Leica Absolute Tracker AT401.
Tlepemenas aHTEHHY-30H/ C YCTAHOBJICHHBIM ONTHYECKHM OTpakaTeneM Bojb ocH 0x B mpe-

nenax paboueit 30HbI cKaHepa ¢ marom A, /2 (rae A, - MHHHMaJbHas JUTMHA BOJNHBL, COOTBETCTBY-
folas BepXHeil rpaHMIle AWana3oHa pabouMX HacTOT KOMIUIEKCa, 10 cpabaThiBaHHs MEXaHHYECKOro
orpaHu4nTeNs), GUKCHPOBATH MOKa3aHus cucTeMsl Leica Absolute Tracker AT401.

C moMOMIBIO MPOrpamMMbl PyYHOTO YNPABIEHHS CKaHEPOM (PHCYHOK 2) B COOTBETCTBYHOLIEH
BKJIaJIKE TTPOrPaMMHOTO TPOAYKTa Ui H3MepeHuii B Gimkned 3one «FrequencyMeas» nepemecTuTh
aHTEHHY-30H/ B KpaiiHee LEHTpaIbHOE HHKHee MOoJoKeHHe. 3aQHKCHpOBaTh MOKa3aHHS CHCTEMBbI
Leica Absolute Tracker AT401.

[lepememmas aHTEHHY-30H/1 C YCTAHOBJIEHHBIM ONTHYECKHM OTpakaTeneM Baoib ocu Oy B mpe-
nenax paboueii 30HEI ckaHepa ¢ waroM A,,/2, 10 cpabaThIBaHHs MEXAHHYECKOTO OTPaHHYHTENs,
dbuxcuposats nokasauus cucremsl Leica Absolute Tracker AT401.

Mo popmyrne (16) paccunTaTh NOrpeNIHOCTE MO3HIHOHHPOBAHHSA AaHTCHHBI-30H/1a KaK pa3HOCTb
MEXJly KOOpIMHATaMH IUIOCKOCTH CKaHHPOBAHHSA M KOOPIMHATAMH IOJIOKEHHS aHTCHHBI-30HAA Az
M3MepeHHBIMH ¢ Henob3oBanueM Leica Absolute Tracker AT401, m.

dx=|zlm-zam¢p| (16)

[MorpemHocTh M3MeEpeHHH (a3bl Agv(f,), pan, o0yCIOBICHHYIO HETOYHOCTBIO MO3HIIMOHHPO-
BaHMs AHTEHHBI-30H/1a B INIOCKOCTH CKAHMPOBAHHS, JUIA Ka)KJ0r0 HOMHHAJA YacTOThI, YKa3aHHOTO B II.
8.3.1.1, onpenenuts no ¢popmyne (17):

Ap(f)=k-Az, (17)

rie k =2x/A - BOTHOBOE 4HCIIO, 1/M;
A — JUTMHA BOJIHBL, COOTBETCTBYIOIIAs YaCTOTaM, yKa3aHHbIM B I1. 5.1.1, M.

3a morpemHOCTh M3MepeHuil (asbl 6,, ATA KaKAOro HOMHHANA YacTOThI, YKa3aHHOTO B II.
8.3.1.1, IPHHATE cpe/iHee KBAAPAaTHYECKOE 3HAYEHHE MOrPEIIHOCTH, ONpPEIEIEHHOE 110 popmyne (18):

(18)

rae M — yKcIo TOYEK, B KOTOPBIX IMPOBOJAHIHCE H3MCPCHHA MPOCTPAHCTBEHHOIO IMOJIOKECHUA aHTCH-
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HBI-30HOa.

Pasmepsi paGoueit o6nactu ckanmpoBatus 1o ocsm 0x, Oy, 0z paccaMTaTh Kak pasHOCTH MeX-
my nokasaHuAMH cHCTeMbl Leica Absolute Tracker AT401 B MoMeHT cpaOaThIBAHHS MEXaHHYECKOTO
OrpaHHYHTENIA CKaHepa IIPH YCTAHOBKE aHTEHHBI-30H/a B KPaHHE M0JI0KEHHUSL.

Lx=|Xuﬂ —Xmsl;
L)'=|Yan - Yxoa];
‘Lz:[zﬁn —ZIEUHI‘ (19)

8.3.1.6 IlorpemnocTs u3Mepennii $asbl, 00YCIOBICHHYIO CTy4aifHBIMH Tepernbamu paauoya-
CTOTHOIO TPaKTa KOMILIEKCA ONpE/eUTh ¢ MOMOIIBbI0 Habopa Mephl OTPAKEHHs M3 COCTaBa MEp KO-
> dunHMeHTOR nepenaun u oTpakenus 85056A.

B u3MepHTe/bHbIH TPAKT KOMIIIEKCA BHECTH MepY OTPAKEHHS TAKHM 00pa3oM, 4TOOH! OH 3a-
MBIKaJl COEJUHHUTEITb Pa/IHOYaCTOTHOTO Kabens /I MOAKIOYEHHs aHTEHHbI-30H1a.

IIpoBectn oxHONMOPTOBYIO KaTMOPOBKY aHA/IM3aTOpPa H3 COCTaBa KOMIUIEKCA B JMANa3OHe Ya-
ctot ot 26,0 10 40,0 I'T'11 B COOTBETCTBHH C TEXHHYECKOH JTOKyMEHTAIIHeH Ha HETO.

IIpoectn wm3MepeHus (asbl KOMIUIEKCHOTO K03((HUMEHTAa OTpaKeHHs NpPH ClEAYIOHX
HACTPOHKax aHanu3aropa:

- osoca aamu3a ot 26 mo 40,0 I'T';

- IIMPHHA noJock! npomyckanus 500 I'i;

- YPOBEHBb MOIITHOCTH BHIXOAHOT0 Konebanus munyc 10 a1b (MBT);

- PeXKHM u3MepeHuH (asbl KOMIIEKCHOTO KoadduumenTta orpaxkenns S11.

C nomomkio mporpaMMel PyYHOr0 YIPaBIEHHs CKaHEPOM (PHC. 2) B COOTBETCTBYIONIEH BKIAL-
K€ POrpaMMHOT0 NMPOJYKTa /Ui H3MepeHuil B OkHeil 30He «FrequencyMeas» nepeMecTHTE aHTeH-
HY-30H/1 B KpaiiHee HHUXKHee [10JI0KEHHE.

Ilepememas aHTeHHY-30HI C YCTAaHOBJIEHHBIM OITHYECKHM OTpaXaTeleM Bomb ocH x0y B
npezenax padoyei 30HbI ckanepa ¢ marom 20 cM, GPHKCHPOBATH 0Ka3aHHs aHATH3ATOPA.

3a OLEHKY IOTPEIIHOCTH M3MEpEHHH (askl, 00YCIOBICHHYIO CIyYaiiHBIMU TeperubaMu pa-
JAHOYaCTOTHOTO TPAaKTa KOMILIEKCA, PHHATL Pa3HOCTh MEXKIY MAKCHMAILHEIM H MHHHMAJIBHEIM 3Ha-
HYeHHEM M3MEPEHHOH (ha3sl KOMIUIEKCHOro kodduimenta orpaxkenus Ha gactote 40 I'Tu. Pacuers:
npousBecTH 1o Gopmye (20):

O3 =max(arg(S12(x,y)))-min(arg(S12(xy))) (20)

rae arg(S12(x,y) }- snauennem dasel ko3 dHIMEHTA IEpeNadn B COOTBETCTBYIOMIMX KOOD/IH-

HaTax IUIOCKOCTH CKaHHPOBaHHMsA, pal.

8.3.1.7 Ouenky cpeHero KBaapaTHYECKOTO OTKJIOHEHHS Pe3y]LTATOB H3MEPEHMil aMILTHTY/I-
HOTO H (asoporo pacnpenenennii (ADP) IpoBOAUTH METOLOM NPSMBIX H3MEPEHHH ¢ MHOTOKPATHBIMH
HaOMIOCHASAMHA pacnpeleleHus Mo, (OPMHPYEMOro Ha IUIOCKOCTH CKAaHHPOBaHHWS aHTEHHOH
[16-140.

Antenny I16-140 ycTaHOBHTE Ha ONOPHO-IIOBOPOTHOE YCTPOMCTBO B IOJIOKEHHE, COOTBET-
CTBYIOIIEE BEPTHKAIBHOM MOJISpU3alMK, TAKHM 00pa3oM, 4ToOBI IJIOCKOCTh PacKphiBa ObLTa mapai-
JIeNIbHA TUIOCKOCTH CKaHHPOBaHHS.

Mcnone3ys pexxuM pydHOro HIIH JUCTAHIIHOHHOTO yNPAB/ICHHUS CKaHEpa, YCTAHOBHTE AHTEHHY-
30H]1 COOCHO ¢ anTeHHO# [16-140 B mosnoxeHHe, COOTBETCTBYIOIIEE BEPTHKAILHOMN MOJISPH3AIHH,

Paccrosnue mexay packpsiBamu aHTeHHbI [16-140 u aHTEHHBI-30HJA YCTAHOBHTH PAaBHBIM B
npenenax 3A, rae A — MaKCHMalbHas JUTHHA BOJTHBI H3MEPAEMOr0 MOUIHaNa30Ha YacToT.

3amycTHTB IporpaMMy M3MEpPEeHHH B YaCTOTHOM 001acTH.

B coorBercTBHM ¢ PD Ha KOMIUIEKC YCTAaHOBHTH IIOJIOCY HYacTOT aHamm3aropa ot 26,0 10
40,0 I'Tu, mupuny nonockl npomnyckanus 100 ['u, mar nepecrpoiiku no gacrore 1,0 I'Tu, yposens
MOIIHOCTH BBIXOHOrO curHana ananusartopa 0 a1b (MBT).

Jlanee ycTaHOBHTB C/IEAYIONIHE HACTPOHKH:

- LIar CKaHUpOBaHHs - He Gonee M/2;

- pe’xHM CKaHHPOBaHMS — HENpephIBHOE CKaHUpoBaHue Oe3 peepca;

- MOJIApH3alHs U3MEPAEMOH AaHTEHHBI — BEPTHKAJIbHAN;
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- IOJIAPH3AIIKsA 30H/a — BEPTHKAIbHAS;

- pa3Mepel o01acti ckanupoBanus 400 x 600 mM.

Haxars kHonky «<HAUYATb U3MEPEHHW A ».

H3mepute ADP ne MeHee 7 pa3s ¢ HHTEpBAIOM He MeHee 5 MHH (nanee mo TEKCTY - pe3yJIbTaThl
usMepenuit AQP, nony4eHHsle B X0/Ie OTHOTO CKAHHPOBAHHUS, — PEATH3ALHS).

3amycTuTh IporpaMMy pacueTa XapakTepPHCTHK aHTEHH 110 JaHHBIM B OJIM)KHEM MOJIe, BXOMS-
IIyI0 B KOMIUIEKT NOCTaBKH KoMmiutekca. Ha wacrore 10,0 I'Tn paccuntars ammmutyansie A ; H aso-

BBIC (0, PAacmpe/eNeHHs, a TAKKe CPe/IHee KBAAPATHYECKOe OTKIOHEHHE Pe3yJIbTATOB H3MEPEHHMH aM-

IUTHTYAHOTO K $a30Boro pacnpeneneHui no popmynam (4) u (8).

8.3.1.8 Pe3ysbTaTsl MOBEPKH CYHTATH MOJOKHTEILHBIME, ECITH 3HAYEHHS MIOTPEIIHOCTH H3Me-
PEHHI aMIUTATYIHOTO pacrlpeieleH:s 3eKTPOMAarHHTHOTO MOJIs IPH JHHAMHYECKOM JHANA30HE U3~
MEpEHHH aMILTHTYHOTO pacnpeiencHus He MeHee 50 ab # KpoccnoaApH3aHOHHO#H pa3Bs3Ke aHTEH-
HbI-30H7a He MeHee 20 Ab HaxondTcs B CAEAYIONIMX Mpejenax Al OTHOCHTENBHBIX YPOBHEH aMIlIH-
TYZHOTO pacIpe/ie/ICHUs:

-muHYC 10ab ... +0,3 nb;
-MUHYCc20ab ..............L . +0.,8 1b;
-maRyc 30 b ...l +1,2 ab;
-muHyc40ab .................. +2,2 nb,
-MHHYC451b ............... . +3,0 nb,

a 3HA4CHHs aOCOJIOTHOH MOrPEIIHOCTH H3MepeHH# (a3oBOro pacrpeneieHHs 31€KTPOMArHHTHOTO
MoJiA NpH IHHAMHYECKOM [Hana3oHe H3MEPEHHH aMIUIMTYyZHOrO pacnpesesieHus He MmeHee 50 1B
HaXOIATCA B CJIEAYIOUIMX NPeJeiax MPH OTHOCHTEIbHOM YPOBHE aMILIMTYAHOTO paclpeieieHus:

-MuHyc 10 1B .................. +6°%
-MuHYC 20 1B ... +6°;
-MuEyc 30ab ...l -
-MuHYc401b .................. +8°,
~MHEEYCAD AD v sinsensiosnnns +18°,

B npotuBHOM ciTyyae pe3yabTaThl HOBEPKH CYHTATH OTPHLATENBHEIME | MOCTIETYIOIIHE OTle-
palyH MOBEPKH HE NIPOBOIMTE, KOMILIEKC OpaKyeTCs W MOUIEKHT PEMOHTY.

8.3.2 Onpenesienne OTHOCHTEIbHOIl MOrPENIHOCTH H3MEPEHHIT OTHOCHTE/ILHBIX YPOBHEH
AJIH n abcooTHOI nmorpemnocT u3mepennii ®/TH
8.3.2.1 Onpenenenne MOrpemIHOCTH H3MEPEHHH OTHOCHTENBHBIX ypoBHeH AJTH u ®JTH ocy-
IIECTBHTH METOJIOM MaTEMaTHYECKOr0 MOJIETHPOBAHHUS C YYETOM PE3yIbTAaTOB, MOJTYYEHHBIX B 11. 8.3.1
Hacrosmed MII, nmyrem cpaBHeHHMs HEBO3MYIIEHHBIX AMIUIMTYAHBIX IHArpamMM HalpaBIeHHOCTH,
OMpeJIe/IEHHbIX /Ul aHTEHH C PaBHOMEPHBIM CHH(Aa3HBIM pacnpeleleHHeM TOKOB Ha anepType, H TeX
)K€ JHarpaMM HalpaBJIEeHHOCTH, HO ¢ Y4Y€TOM MOTPEHIHOCTH M3MepeHHH aMIUTHTYAHOro H (a3oBoro
pacnpenenenuit (ADOP).
8.3.2.2 HeBo3MyIEeHHYIO IHarpaMMy HalpaBIeHHOCTH OLEHHTH CIEAYIOLIHM 00pasoM.
Pasmepsl naockocTH CKaHMpPOBaHUS BBIOpaTh M3 KPHTEpHs MaKCHMAJIbHOTO CEKTOpa YIJIOB
BOCCTAHAB/IHBAEMOIl IHarpaMMbl HAIPABIEHHOCTH, paBHOro +65°, mo popmymam (21):
L,=a+2R-1g0, (21)
L, =b+2R 19,
rae Ly, Ly— pa3Mepsl IJIOCKOCTH CKAaHHPOBAHHS B COOTBETCTBYIOLIMX IJIOCKOCTSIX, M;
a, b — pa3mepsl pacKpbiBa B COOTBETCTBYIOIIHMX IUIOCKOCTSX, M, a =b =54, . roe A,, - I1HHA BOJ-
HEBI, cooTBeTCTBYIOmas 9actotam 1,0; 26,0 1 40,0 I'T'w;
R — u3mepHTensHOE paccTosiHue, R =3 A4, , M;
® =227 paxn..
WHuTepBan auckpeTH3anuy BeOpaTs pasHbM 0,54, .

Ina gactote! 0,5 ['Tu mepecuntate A®P B packpsiBe anTeHHB! B ADP Ha II0CKOCTH CKaHHPO-
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BaHHsA 10 Gopmyne (22):

N-1M-1 :
Ay(x,y)exp[ jloy(x.y))] 2r 2 2 2
J(x,,y,)= cexp[—j==A\(x-x, )} +(y—- +R ,(22)
2: )2 [;;{J(x_xz)z +(y—y,_)2+R2 pl—J 2 'J(I x,) y=y:) ]]}

rae J(x,,y,) - AOP Ha NJI0OCKOCTH CKaHHPOBAaHHS;

(X2, y2) — KOOpIMHATHI HA MJIOCKOCTH CKAHHPOBAHHUA, M;
Ao — amruatyna curiana (4o = 1 B);
@0 — da3a curnana (¢o = 0 pao);

v ) <] Bl )
Ax(Ay)

HUPOBAHHA B IJIOCKOCTH X U Y, COOTBETCTBEHHO.
Paccuntats HopmupoBanHsie A/TH 1 @JTH no dopmynam (23) u (24):

}- YHCJIO IaroB CKaHHPOBAHHS B KaKIOH M3 IUIOCKOcTei, rae Ax, Ay - wiar cka-

3(J(x,,y,))
Fi(uv)=+1- 2 _ 2 | 202 , (23)
(uv)=~Nl-u®-v MQS(J(xZ,yZ))D

Fy(u,v) = arg[3(J (x,,,))] (24)

rae 1.| - MOAYIIb KOMIUIEKCHOH BEJIHYHHBI;

3(...) - omepaTop ABYMEPHOro JUCKpeTHOro npeodpasoBanus Oypbe;

MAX — MakcHMalbHOE 3Ha4YCHHE aMILTHTY/IHOH JMarpaMMbl HallpaBlIeHHOCTH;
arg — apryMeHT ()yHKIHH;

u=sinf-cos@, v=sinf-sing - yrnoBble KOOPAHHATEI;

Ay poph
2L, 2L,

(u,v), B mpezies1ax KOTOPBIX BOCCTaHAB/IMBASTCH qHArpamMMa, paj;
[ 2 .2 v
w=+vl-u"-v°, @ =arccosw, qo=arcrg(—].
u

8.3.2.3 AJIH u ®JIH aHTeHHBI ¢ Y4eTOM NOrPeIIHOCTH H3MepeHHit ADP oLeHHTS CleyIomuM
obpa3zom.
3HaueHus NOrpemHocTy u3MepeHuii A®P 11a KakI0ro OTHOCHTENBHOTO YPOBHS aMIUTHTY-
HOTO pacnpezenenus M 3a1aBaTe NIporpaMMHO C YY€TOM OLIEHKH MOrpenrHocTH u3MepeHuit ADP, mo-
nydeHHBIX B 11. 8.3.1, mo popmynam (25) u (26):
84 = Norm(0,04), (25)
A@ = Norm(0,c%, ), (26)
rae Norm — reHeparop ciy4aifHeIX BEJTHYHH, pacnpe/Ie/ieHHBIX 110 HOPMATEHOMY 3aKOHY;
O, - Cpe/lHee KBaJpaTHYeCKOe OTKIOHEHHE pe3y/IbTaTOB H3MEPEHHH aMIUTHTYHOTO paclpeaeleHHs

U=%

M - YIJIIOBBIE CEKTOpa B CHCTEME KOOPIHHAT HANpPaBJIAKOIIHX KOCHHYCOB

Ay
o, =102°/2,45;

O, - CpelHec KBaJpaTH4YECKOE OTKJIOHCHHE DpE3Y/IbTAaTOB H3MCp€HHﬁ (1)330301"0 pacipenencHus

o,=0A,/245.

Paccuntate AQP 371eKTPOMarHMTHOrO MOJS HA IMJIOCKOCTH CKAaHHPOBAaHHS C YYETOM MOrperl-
HOCTH HX M3MepeHHi o Gopmyie (27):

I (33, 3,) = (xy, v, N1+ 4 )expl(arg(J (x,, ;) + Ap)). 27)

AHanoruyHeM 00pa3oM MPOBECTH pacydeT «BO3MYIIEHHBIX» JHAarpaMM HalpaBIeHHOCTH 7 pas.
[pn kaxmo# nocieayoei peau3aliy BOCIPOH3BOINTE HOBBIE CIydaifHble BEJHYHHBI 110 3aKOHAM
(21).

8.3.2.4 TlorpemHocTs u3MepeHuit oTHOCHTeNbHBIX ypoBHeH AJIH u ®J/IH ouenuts ciemyio-
muM oOpasoM.

CpenHee KBagpaTH4eCKOE OTKJIOHEHHE pe3y/bTaroB uamepenui yposHed AJIH u ®JTH B aByx
r7IaBHBIX cedeHusx npu =0 u ¢=n/2 paccuntarte no Gopmynam (28) u (29):
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(28)

. (29)

rie k — 9HcIo peann3annii MoJAeTHPOBaHus, k =7.
Paccunrate norpemnocts u3mepenunit ypouei AJIH u ®JTH no dopmynam (30) u (31):

OF, = +201g(1 +2,450F, ); (30)
AF, =¢@2,45-0F,,. (31)
T

8.3.2.5 Pe3ynbTaThl NOBEPKH CHHTATh MOJIOKHTEILHBIMH, €CJIH 3HAYEHHs MOrPEIIHOCTH H3Me-
peHHii OTHOCHTEIbHBIX YpoBHEH AJIH 10 ypoBHe# (pu Kpoccrospu3alHOHHOH pa3Bsi3Ke aHTEHHBI-
30H1a He MeHee 20 1b, IMHaMHYecKOM Iuana3oHe H3MEPEHHOr0 aMILTHTYIHOTO paclpe/ie/ieHHs aH-
TEHHBI He MeHee 65 1b) npu oTHocHTEeNBHBIX YpoBHAX AJIH, HaxoasTcs B mpeaenax:

-MuHyCc 10 1B .................. +0,3 nb;
-MuHYCc 20 1B ........cenneee +1,0 ab;
« MEBYC 30 8D ....cuuonnrensanss +1,7 nb;
-MuHyc 40 ab ...l +2.8 nb;
-MHHYC45 1B ... +4.,0 nb;

¥ 3HauyeHHs abcomoTHoN morpemHocTH u3Mepenuit ®/IH (npu kpoccnonspuzauuoHHO#H pas-
BSI3KE QHTEHHBI-30H/1a He MeHee 20 b, 1MHAMHYECKOM JHana3oHe M3MEPEHHOr0 aMILIHTYHOTO pac-
Tpe/ie/ieHHs aHTEHHEI He MeHee 65 1b) npu oTHocHTeNbHBIX ypoBHAX AJ[H, HaxoasTcs B npezaenax:

-muHYC 1016 .................. 6",
-MuHyCc 2016 ............enee. +6%
SMBHYC IO BB .......oimcmismeiss +10°
-Muryc40 ab ...l +14°;
-MHHYC45 b ... +25°,

B mporuBHOM cityuae pe3y/nbTaThl MOBEPKH CYHTaTh OTPHUATEILHBIMH H IOCIEIYIONIHE Ome-
pallMH MOBEPKH HE MPOBOIHTH, KOMILIEKC OpaKyeTcs  MOAIEKHT PEMOHTY.

8.3.3 OnpenesieHHe OTHOCHTEIbHOMH MOrPeNIHOCTH H3MepeHHH KoYQPHIHEHTA YCHIeHns
AHTeHH

8.3.3.1 OTHOCHTENBHYIO MOrPEIIHOCTh H3MEPEHUH Ko PUIIHEHTa YCHIIEHHS OTPEIeTIHTh pac-
YETHBIM ITyTEM MPH HCNO/Ib30BaHHH PE3Y/IbTaTOB H3MEPEHHUH, NOMy4eHHBIX B 11. 8.3.2 HacTosmeit MII.

OTHOCHTE/IBHYIO MOTPENIHOCTE W3MEpeHHH Kod(uumenta ycunenus d, ab, paccuurars IO

dpopmyne (32):
5=ilOlg(1+],1-\f¢‘I,2 +8; +6; ) (32)

rae d; — norpemHocTs H3MepeHuit AJJH no yposueit munyc 10 ab, 6,=0,072;
d2 — MOrpemHocTs Kod(duurenTa ycunenus 3TanoHHOH anteHHsl, 6,=0,07; 0,12; 0,2; 0,41;

0,6;

53 — HOl‘peLlIHOCTb 3a CYET paccomacoaaﬂnﬂ.

3a MorpeHoCcTh d3 NPHHATH MAKCHMAIbHOE M3 JIByX 3Ha4€HHIi, pacCUHTAHHEIX N0 (opMyaam
(33) u (34):

- (0= Ji+ 1l | elf e (33)
3 .
(TS ETNRTN)

(34)
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_lrP Rl ndy
(1—|F3|211+|I“”|-|]‘3|)z ,

rae ['s, I'u, 'k — k03 GUIMEHTE! OTpaXkKeHHs BXOIOB 3TAJIOHHOMN, HCIIBITHIBAEMON aHTEHH, BXO-
Jla aHAJTH3aTopa W3 COCTaBa KOMILIEKCa.

Monyne koahduuuenTa oTpakeHHs CBS3aH ¢ KOIQUIHMEHTOM CTOSYEH BOJIHEI 110 HAIpSKe-
o (KCBH) cootHomenuewm (35):

‘ F| _ K-1 -
K+1
8.3.3.2 Ilpu pacyerax MOTpeIIHOCTH 3a c4eT paccornacoBaHus 3HadeHne KCBH stanonnoi
AQHTEHHEI, HCIOJIL3YEeMOH NPH NMPOBEJIEHHH H3MEPEHHH, HE JO/DKHO MpeBBINAThH 1,5, HCTIBITHIBaEMOMH
anTeHHsl — 2,0, KCBH Bxoaa BekTopHOTO aHamm3artopa nemnei — 1,7.
8.3.3.3 Pe3ynbTaThl NOBEPKH CUMTAThH MOTOXKUTEIHHBIMH, €CITH 3HAUYEHHsS OTHOCHTEIIBHOH MMo-
IPENIHOCTH W3MepeHHH KodpduuueHTa ycuaeHus aHTeHHsl MeTogoM 3amemenus npu KCBH wmcner-
ThIBa€MOH aHTEHHHI He OoJiee 2 ¥ MOTPEeNIHOCTH U3MepeHHH K03 uueHTa yCHIeHHs 3TAIOHHOH aH-
TEHHbI HAXO/ATCA B Mpejenax:

(335)

T2 | S———— +0,5 nb;
05ab............ +0,7 nb;
08nb.............. £1,0 nb;
LB wovicvvne v +1,7 b;
2 08B . oomicvemsn +2.3 nb

B nmpoTHBHOM cilyyae pe3y/ibTaThl IIOBEPKH CYHTATh OTPHIATENBHBIMH H MOCIESIYIOMHNE OIle-
paliy IOBEPKH HE IIPOBOIHTH, KOMIUIEKC OpaKyeTcs H MOJIEHT PEMOHTY.

8.3.4 Onpenenenne guanazoHa pado4ux 4acTor

8.3.4.1 Ilposepky auana3ona paboumx 4acTOT MPOBOIAHMTH MO pe3yJbTaTaM OIpPENENeHHs MMo-
rpewHocTed naMeperuid AOP (. 8.3.1).

8.3.4.2 PesynbTarhl MOBEPKH CYMTATH MOJOKHUTEILHBIMH, €CJIH B qHana3oHe yactot ot 1,0 mo
40,0 I'Tu 3nayeHus norpemHocTted u3mepeHHit ADP HaxonsTcs B I0MyCKaeMBIX Npejienax, MpHBe-
neHHbIX B 11. 8.3.1. B 3TOM ciy4ae auana3zoH 4acToT koMmiekca coctasiuset ot 1,0 no 40,0 I'T'm.

B mpoTHBHOM ciiydae pe3ynbTaThl MOBEPKH CYMTaTh OTPHLATEIBHBIMH H IIOCIEIYIOILIHE Ome-
palliy MOBEPKH HE MPOBOIHTH, KOMIUIEKC OpaKyeTcs U MOLTEKHUT PEMOHTY.

8.3.5 Onpenenenne pazmepos padouei 001acTH CKAHHPOBAHHA

8.3.5.1 Onpenenenne pazmepoB pabodeH 001acTH CKAHHPOBAHHA OCYIIECTBHTH IO PE3YJIbTa-
TaM M3MEPEHHH, BBIMOJHEHHBIX B COOTBETCTBHH ¢ 11. 8.3.1.5 HacTosmei MII.

8.3.5.2 PesynbTarhl MOBEPKH CUMTATH IOJIOKHTEJBHBIMH, €CIH pa3Mephl paboued 00acTH
CKaHHPOBAHHA KOMILIEKca (JTHHA X BBICOTa X IHpHHA) He MeHee 14x8x1 M.

B mpoTHBHOM ciTydae pe3y/lbTaThl NOBEPKH CYHTATh OTPHLATEIBHBIMH H MOCJIEAYIOLIHE OIle-
palliH MOBEPKH HE MPOBOAUTH, KOMIUIEKC OpaKyeTcs H IMOMJIEKHT PEMOHTY.

8.3.6 OnpenesieHne ceKTOPA Yr/I0B BOCCTAHABIHBAEMBIX IHATPAMM HANPABJIEHHOCTH

8.3.6.1 OmpeneneHne ceKTOpa YIJIOB BOCCTAHABIMBAEMBIX HArpaMM HAIPABICHHOCTH OCYIIE-
CTBHTB 110 Pe3yJIbTATaM OIpeIe/IeH:s TOrPENTHOCTH H3MEepeH i mo m.8.3.2.

8.3.6.2 Pe3ynbTarhl MOBEPKH CYHTATh MOJIOKHTEILHEIME H CEKTOP YIVIOB BOCCTaHABIHBAaEMOH
AMILTHTYHON JHAarpaMMbl HAIPaBICHHOCTH B a3HMYTAIbHOH H YITIOMECTHOM IMIOCKOCTAX COCTABIIAET
oT MuHyc 65° 10 TUTIOC 65°, €CITH IPH 3aIaHHBIX B 11. 8.3.2 yC/IOBHAX MOJIEIHPOBAHHS (CEKTOPEI YI/IOB
© W @) paccuMTaHHas MOrPENIHOCTh H3MEPEHHH OTHOCHTENIBHBIX ypoBHEH AJIH Haxomsrcs B qomyc-
KaeMBIX IMpejiesiax, MpUBeJeHHbIX B 1. 8.3.2.

B npoTHBHOM Cllydae pe3y/ibTaThl MOBEPKH CYMTATh OTPHUATETBHBIMH M MOC/IEIYIOMHAE Ome-
palliy TIOBEPKH HE MPOBOJMTh, KOMILIEKC OpaKyeTcs U MOATIEKHT PEMOHTY.
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9 O®OPMJIEHHME PE3YJIbTATOB ITOBEPKH

9.1 Kommnnekc mpu3HaeTCs FOIHBIM, €C/IH B XOJi€ MOBEPKH BCE Pe3yJIbTaThl MOBEPKH IOJIOKH-
TeNbHBIE.

9.2 PesynbTaThl OBEPKH YAOCTOBEPSIOTCS CBHIETEIHCTBOM O TMOBEPKE YCTAHOBJIEHHOH (op-
MEIL

9.3 3HaK MOBEpKH HAHOCHTCA Ha CBUETEILCTBO O MOBEPKE B BHJE HAKJIEHKH HJIM OTTHCKA I10-
BEPHTEJILHOTO KieimMa.

9.4 Ecnu nmo pe3ynbTaTaM NMOBEPKH KOMIUIEKC MPH3HAH HENPHIOAHBIM K IIPHMEHEHHIO, CBH/IE-
TENIBCTBO O MOBEPKE AHHYJIHPYETCH W BBIHCHIBAETCS M3BELIEHHE O HEMPUTOJHOCTH K MPHMEHEHHIO C
yKa3aHHEM MPHYHH 3a0paKkoBaHHs.

Hauaneauk HUO-1
OI'VITI «BHUUDTPHU» . 0.B. Kamunckuh

HavanbHuk otzaena 13
®I'YIT «BHUMOTPH @4&9 IIxypxuH

WUmxenep naboparopuu 133
OI'YI1 « BHUNDTPU» A K.H. Kypbatos
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