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1 BBOJIHAS YACTDH

1.1 Hacrosmas metoanka noepku (aanee — MII) ycranaBiuBaeT METOIbI H CPEACTBA MEPBHY-
HOW M MEPHOIMYECKOH MOBEPOK KOMIUIEKCa aBTOMaTH3HPOBAHHOTO W3MEPHTEILHO-BEIYHCIIHTEILHOTO
TMCA 1.0-12.0 b 100 (manee — xommuekc), uzrotosiessoro OO0 «HIIIT « TPUM CILIT U3mepn-
TeIbHbIE CHCTeMbI», T. CankT-IleTepOypr, 3aBoackoii Ne 100,

1.2 IepBuynas nmoBepka KOMIUIEKCA TIPOBOAWTCS IPH BBOJE €r0 B IKCIUTYaTallHIO W TIOCNE pe-
MOHTA.

1.3 [epnoaudeckas nmoBepka KOMILIEKCA TPOBOJANTCS B XOJI€ €0 SKCILIYaTAlMH W XPAHEHH.

1.4 Kommniexe nmpeana3Ha4eH Ui W3MEPEHHH palHOTEXHHYECKHX XapaKTePHCTHK aHTEHH.

1.5 Ilepuoauyeckas moBepka KOMIIEKca IIPOBOUTCS HE pexe OIHOro pasa B 24 (1Bajuarh de-
TBIpE) MECSLA.

2 OIIEPAIIMH ITOBEPKH

2.1 Ilpx npoBe/ieHHH NOBEPKH KOMILIEKCA 0JKHBI OBITH BBINOJIHEHBI ONEPALIHH, YKAa3aHHbIE B
Tabnune 1.

Tabnuna 1 — Onepanun nosepku

IIpoBeseHue onepanuii mpu

HanmeHoBanue onepauuu [Tynkt MII NepBHYHO MepHOTHYECKOi
MOBEpKe noBepKe
1 Buemnuit ocMoTp 8.1 + ¥
2 OnpoboBanue 8.2 + +
3 OmpeneneHne METPONIOTHYECKHX XapakTe- 8.3 + L

PHCTHK
3.1 Onpenenenne OTHOCHTENLHOM TNOrper-
HOCTH HM3MEpEHHH aMIUTHTYIHOrO pacmpeje-
JIEHHA 3JIEKTPOMAardHMTHOrO nojs ¥ abcomoT- 8.3.1 =+ +
HOM NOrpelHocTH u3Mepenuit pasoBoro pac-
NpeeIeHUs INeKTPOMArHHTHOTO M0Jist

3.2 OmpeneneHue OTHOCHTENBHOW MOrpell-
HOCTH HM3MEPEHHH OTHOCHTEILHBIX YPOBHEH

AJTH n abcomoTHOM TNOrpelHOCTH H3Mepe- Bl i i
uuit ©®JIH

3.3 OmnpeneneHne OTHOCHTENBHON TMOrper-

HOCTH H3MEpeHHH Kod(pdHuMeHTa yCHIeHHSs 8.3.3 * -
AHTCHHBI METOJIOM 3aMeIeHHS

3.4 Onpenenenne quana3oHa paboymux 4acToT 8.34 + -
3.5 Onpenenenne pasmepos paboueit o6nactu 8.3.5 & i
CKaHHPOBAHHS

3.6 Onpenenenne cekTopa YrjioB BOCCTaHaB- 83.6 x )

JIHBAEMBIX JIHarpaMM HalpaBIeHHOCTH

2.2 He nomyckaercsa npoBel€HHE NMOBEPKH OTAEIbHBIX M3MEPHTE/ILHBIX KAHAIOB HIIH OT/IE/b-

HBIX @BTOHOMHBIX OJIOKOB MJIM MEHBIIETO YHCIIa H3MEPAEMBIX BEIMYHH HJIH HA MEHBINEM YHCIIE MOJ-
HaNna3oHOB H3MEPEHHH.




3 CPEACTBA IOBEPKH

3.1 Tlpu mpoBeaeHHH MOBEPKH KOMILIEKCA NO/DKHBI OBITH NIPHUMEHEHBI CPEICTBA M3MEPEHHI,
yKa3aHHble B Tabmuie 2.

Tabnuna 2 — CpesctBa u3MepeHHit 118 MOBEPKH KOMILIEKCa

HaumenoBanue u Tun (ycroBHOE 0603Ha4YeHKHE) OCHOBHOTO MJIH BCIIOMOTATENBHOrO
CpeICTBa MOBEPKH; 0003HaAYEHHE HOPMATHBHOTO IOKYMEHTA, PErJIAMEHTHPYIOLIEr0
TeXHHYECKHe TpeOoBaHHs, H (HIIH) METPOJIOTHYECKHE H OCHOBHBIE TEXHHUYECKHE
XapaKkTepHCTHKH CPECTBA IIOBEPKH

[Tynkt MII

8.3.1-8.3.4, | ArreHwoarop cTyneH4aThli nporpammupyemsiii 84908M, nuanazon wactor ot 0 10

8.3.6 50 I'T'u, amana3on BBoAWMBIX ocnabnennit ot 0 10 65 1B ¢ marom 5 b
8.3.1-8.3.4, | Habop mep ko3¢ dHUKEHTOB nepeaayn U oTpakenns 85056A, IHana3oH 4acToT OT
8.3.6 45 MI'n 10 50 I'T'
83.1-83.4 Kommexkt anrenHsit uameputensusii AUK 1-40B, auanason wactor ot 0,9 o
' 8.3.6 "~ | 40 ITu, npenensl gomyckaeMoil aGCOMOTHOM NOTPEMIHOCTH H3MEPEHHH K03ddH-

uueHTa yeuinenus £1,8 nb nns [16-123, +1,2 1B qns 116-140-x

Cucrema nasepHas KOOpJAMHATHO-H3MepuTenbHas Leica Absolute Tracker AT401,
8.3.1-8.3.6 | ananason w3Mepenui paccrosmuii ot 1,5 mo 60000 MM, npenen gomyckaemoii oc-
HOBHOM abCOMIOTHO#H MOrpelHOCTH 00BEMHBIX H3MEPEHHIT £15 MKM + 6 MKM/M

3.2 JlomyckaeTcs MCMONMB30BaTh AHAOTHYHbIE CPEJCTBA NIOBEPKH, 0GECTIEYHBAIOIINX OIpe/Ie-
JICHHE METPOJIOTHYECKHX XapaKTEPHCTHK MOBEPSEMOro KOMILIEKCa ¢ TpeGyeMoii TOUHOCTBIO.

3.3 Cpenctsa MOBEpKH IOJDKHBI OBITH HCIPABHBI, MOBEPEHBl W HMETh CBH/IETENHCTBA O
TIOBEPKE.

4 TPEBOBAHMS K KBAJITU®UKAILIUU ITOBEPUTEJIENA

4.1 TloBepka 10MKHA OCYIIECTBIATHCSA JHIAMH € BBICIIMM HJIH CPEIHHM TEXHHYECKHM 06pa-
30BaHHMEM, ATTECTOBAHHBIMH B Ka4ecTBe MOBEPHTENeH B 00/1aCTH PaIHOTEXHHYECKHX M3MEpEHHH, H
HMEIOLIHMH KBATHYUKAUHOHHYIO IPYIITY 3/1eKTPOOE30NacHOCTH HEe HHKE TPEThEil.

4.2 Tlepen mpoBeneHHEM MOBEPKH IOBEPHTENb JOJKEH MPEIBAPUTETHHO 03HAKOMHUTECS € J10-
kymerTom TMCA 100. 012. 005 «Komnieke aBTOMAaTH3HPOBAHHEIH H3MEPHTETbHO-BEI9HC/THTE IBHbII
TMCA 1.0-12.0 b 100. PykoBozcTBo 1o skcrtyatamun. PIy.

S TPEBOBAHHS BE3OIIACHOCTH

5.1 Tlpu npoBeneHun MOBEPKH JOJKHBI OBITH COOMOEHE! Bee TpeGoBaHHS Ge30MacHOCTH B
coorsercTBiH ¢ 'OCT 12.3.019-80 «CCBT. HcnbiTanus  W3Mepenus snektpuueckue. Obmme Tpe-
OoBanus Ge3onmacHoCTH», a Takke TpeOGOBaHWS Ge30MACHOCTH, MPHUBEEHHBIE B SKCIUIyATAUHOHHOM
JAOKYMEHTAllHH Ha COCTaBHBIE 3JIEMEHTHI KOMILIEKCa H CPe/ICTBA MOBEPKH.

5.2 PasMewmenne W TOAKTIOYEHHE H3MEPHTENBHBIX IPHOOPOB pa3pemaeTcs MPOH3BOLHTH
TOJILKO [TPH BBIK/IIOYEHHOM [THTAHHH.

6 YCJIOBHs ITOBEPKH

6.1 Ilpu npoBeneHHH MOBEPKH KOMILIEKCA JOKHBI COOMIONATHCS YCJIOBHSI, TIPHBEJICHHEBIE B
Tabmuue 3.



Tabmiua 3 — Ycnosus npoBeieHHs MOBEPKH KOMILIEKCA

HopmansHoe | JlomyckaeMoe OTKIOHEHHE
Bausromas BenuunHa
3HAYEHHE OT HOPMAJIBLHOTO 3HAYEHHUS

Temnepartypa okpyxaromero Bo3ayxa, °C 20 £3
OtHocHTeNBHAS BIaXKHOCTh OKPYXKAIOIIEro BO31y- _
xa, % ot 30 no 80
At™mocdeproe naBnenue, klla ot 84 no 106.7 =
Hanpskenue nutaromeit cet nepeMeHHoro Toka, B 220 £22
YactoTa nuraromei cetu, [ 50 |

7 MOJAT'OTOBKA K IMIPOBEJAEHHIO ITOBEPKH

7.1 IlpoBepuTe HaNWYHE IKCILTYaTAlIHOHHON NOKYMEHTAILIMH H CPOK JeHCTBHSA CBHACTENLCTB O
TIOBEpPKE Ha CPe/ICTBa MOBEPKH.

7.2 TloarotoBuTh CcpeAcTBA MOBEPKH K TMPOBEICHHID W3MEPEHHH B COOTBETCTBHH C
PYKOBOJICTBaMH T10 MX IKCILTyaTaIHH.

8 NIPOBE/IEHHUE IMOBEPKH

8.1 Buemmuuii ocmoTp

8.1.1 Ilpu mpoBeIeHHH BHEIIHErO OCMOTPA KOMILJIEKCA TIPOBEPHTH:

— KOMIIJIEKTHOCTb H MapKHPOBKY KOMILIEKCa;

— HapyXHYIO MOBEPXHOCTb 3JIEMEHTOB KOMILUIEKCA, B TOM YHCJE YNPaBIAIOUIHX H MHTAKOLIAX
Kabenei;

— COCTOSIHHE OPTraHOB yIpaBJICHHUS.

8.1.2 TlpoBepky KOMIJIEKTHOCTH KOMIUIEKCA NMPOBOIHTH CIHYEHHEM EHCTBHTEILHOW KOM-
IUIEKTHOCTH ¢ JaHHBIMH, npuBeIeHHBIMHA B pasznene TMCA 100. 012. 00B I1C «Komnnekc aBTomaru-
3HPOBaHHBIH H3MepuTeIbHO-BeIaMCaHTENBHBIH TMCA 1.0-12.0 b 100. ITacnopr.» (nanee — I1C).

8.1.3 IlpoBepky MapKHPOBKH MPOU3BOJHTH IyTEM BHELIHEr0 OCMOTPA H CIIMYEHHEM C JaHHBI-
MH, npuBeaeHHbIME B [1C.

8.1.4 Pe3ynbTarhl BHEIIHEr0 OCMOTPA CYHTATH MOJIOKHTEILHBIMH, €CIIH:

— KOMIJIEKTHOCTh H MapKHpPOBKa KoMIlJiekca cootBeTcTByeT I[1C;

— HapyKHas MOBEPXHOCTh KOMIUIEKCA HE HMeeT MEXaHWYeCKHX MOBPEXICHHH H ApYrHX
nedeKToB;

— YNpaBfiOlIME H MHTalOmMe Kabeln He HMEIOT MeXaHHYeCKHX H JJIeKTPHYeCKHX
MOBPEKICHHH;

— OpraHbl YNpaBICHHS 3aKperuleHBl MPOYHO W 0e3 mepekocoB, AEHCTBYIOT IUIABHO H
obecrnevnBarOT HAIEKHYIO PHUKCALHIO;

— BCE HAANHCH HA OpraHax yYNpaBJ€HHS W HHIMKALMH YETKHE H COOTBETCTBYIOT HX
(YHKLIMOHAIBHOMY Ha3HAYEHHIO.

B npoTuBHOM ciyuyae pe3y/ibTaThl BHEUIHEr0 OCMOTpA CHYHTATh OTPULATEIbHBIMH W TOCIEIY-
IOIIIHE OTEPalliH MOBEPKH HE TPOBOIHTD.

8.2 OnpoboBanune

8.2.1 Unentudukauus nporpammuoro obecnedenus (nanee — [10)

8.2.1.1 BkiounTh nepcoHalbHble KoMnbioTeps! (danee — [1K), ans vero:

— Ha 6J10Ke ucTouHHMKa OecniepeboiiHOro nmuTaHua Haxarh kKHonky BKJI:

— HakaTh Ha cucteMHoM Gioke [TK KHOMKY BKIIIOYEHHS;

— BKJIFOYHTH MOHHTOP.

[Tocne 3arpysku onepanuonHoit cucteMsl WINDOWS 7 Ha sxpane monutopa [1K nabmonats
WKOHKH niporpamm FrequencyMeas, ProViLab.



Ycranosuth aanee Ha 1K mporpammy, mo3BoSOIIYIO ONpeiensTh BEPCHIO H KOHTPOJIBHYHO
cymmy ¢aiina no anroputmy MDS, nanpumep, nporpammy «HashTaby.

8.2.1.2 Bribpate ¢aiin FrequencyMeas.exe, Hakats Ha NpaByl0 KHOMNKY MbIIH Ha (daiine u
BeIOpaTh NyHKT «CBoficTBa». OTKpBITh BKIAAKY «Xem-cymMmsbl aiinos». Habmonats koHTpomBEHYIO
cymmy aiina FrequencyMeas.exe no anroputmy MDS. 3anycrute o¢aiin FrequencyMeas.exe,
Ha)XaTh NMpaBOi KHOMKOH MBIIIA HAa CTPOKEe 3aroJIOBKa W BEIOpATh NMYHKT BCIUIbIBaKOIEro MeHwo «O
nporpamme». Habmonate 3Hauenne Bepcuu (aiina FrequencyMeas.exe. Pesynvrartel HabmomeHus
3aMKCHPOBATh B paboueM XKypHaie.

8.2.1.3 Bribpats daiin ProViLab.exe, HaxaTh Ha MpaByiO KHOMKY MBIIH Ha ¢aiiie u BEIOpaTh
nyHKT «CBoiicTBa». OTKpHITh BKIaAKy «Xem-cymmsbl ¢aiiios». HabmonaTs KOHTPOIBHYIO CyMMY
¢aiina ProViLab.exe no anroputmy MDS. 3anyctuts ¢aiin ProViLab.exe, B 3aroioBKe Ir71aBHOTO OK-
Ha Habmonars 3HavyeHue BepcuH aiina ProViLab.exe. Pesynsrathl HabmoneHus 3aHKCHPOBATH B
paboueM xypHane.

8.2.1.4 CpaBHHTH NMONy4EeHHBIE KOHTPOJIbHBIE CYMMBI H BEPCHH C HX 3HAYECHHAMH, 3aITHCAHHBI-
mH B [IC. Pesynsrar cpaBHeHHs 3adpukcHpoBaTh B paboueM KypHase.

8.2.1.5 Pesynrwtarel uaeHTHOHKaunH [10 cYHTaTh MONOKHUTEILHBIMH, €CITH MMOMYYEHHbIE HIICH-
TH(HKamronHkbIe faHHbIe [10 cOOTBETCTBYIOT 3HAUSHHAM, IPHBEICHHBIM B Tab/HIe 3.

Tabnuua 3 - Unentndukanuonusie gannele [10

UnenTudukaunonHsie 3HaveHHe
JaHHbIE (MPH3HAKH)
HUnentuduxannonnoe FrequencyMeas.exe ProViLab.exe
HaumeHnosanue [10
Howmep Bepcuu (naen-
TH(QHUKAHOHHBIH HO- 6.0.0.0 0.12.1
mep) I10
[{udpoBoii uaeHTH-
¢uxarop 10 (kon-
TpPOJIbHAs CyMMa HC-
MOJHAEMOro KoJa)

DF62601DB3C861BC222501DA83
A5ACA2
(anroputm MDS)

EF620098E18BD9C29A172284B63
9ADEA (anroputm MDS5)

B nportuBHOM cimyuae pesyasTaThl npoBepkH cooTBeTcTBHA [10 cuMTaTh OTpHUATEIBHBIMH H
NOCJIEAYIOIINE ONEepaliy MOBEPKH He NPOBOIUTh.

8.2.2 [Iposepka paboTocnocoOHOCTH

8.2.2.1 IloaroToBUTH KOMILIEKC K paboTe B COOTBETCTBHH ¢ PD.

8.2.2.2 IlpoBeputh paboTocnocoOHOCTL anmapaTyphbl KOMIUIEKCa ITyTeM NMPOBEPKH OTCYTCTBHA
coobmenui 06 ommbKax ¥ HEUCIIPABHOCTAX MPH 3arpy3Kke MPOrpaMMHOTO MPOAYKTA UIs H3MEPEHHH B
Oomxuel 30He «FrequencyMeas».

8.2.2.3 Tlposeputsh paboTocriocoOHOCTE BceX MPUBOIOB CKaHepa:

— TIpH TepeMeleHnH no ocu 0x;

— IIPH NepeMeleHHy no ocu Oy;

— MpHU nepeMenieHuu no ocu 0z;

— MPH BpallleHHH 30H/1a N0 TOIAPH3ALIHH,

8.2.2.4 CoeaMHHUTH NMPH MOMOIIM TMEPEMBINKH COCAHHHTEIb Kabens «BXOJ aHTEHHBI-30HIa» H
COeIMHHUTENbL Kabelisi «BBIXOJ MCILITBIBAEMOH aHTEHHBI». B COOTBETCTBHH C JKCILTyaTAallHOHHOH 110-
KyMEHTalH1el NoAroToBHTh K paboTe BEKTOPHBIA aHAIM3aTOP JIEKTPHYECKHX Lenel (nanee — aHaIH-
3aTOp) M3 COCTaBa KOMILJIEKCA, MEPEBECTH €r0 B PEKHM H3MEpPEeHHH MOIY/Is KOMIUIEKCHOro Ko3ddH-
LMEHTAa Nepeiadyd. Y CTaHOBHTE CIIEAYIOIIHE HACTPOHKH aHAIH3aTopa:

- mostoca aHaym3a ot 1,0 mo 12,0 I'T;

- ITHpHHA noJock! nponyckanus 1 MI'n;

- YPOBEHBb MOIITHOCTH BbIX0AHOro Kosiebanus 0 ab (MBT).

Ha 3kpane ananmu3atopa HaOMOJaTh pe3ylbTaT W3MEPEHHH YaCTOTHOH 3aBHCHMOCTH MOJYJIsA
ko3 dunmrenta nepenaqn. [1pu TOM 10/KHBI OTCYTCTBOBATH PE3KHE H3MEHEHHS MOTYYCHHOH Xapak-
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TEPUCTHKH, CBHIETEILCTBYIOIIHE O HEYAOBIETBOPHTEIBHOM COCTOSHHH DPaJAMOYacTOTHOrO TpaKTa
KOMIUIEKCA.

8.2.2.5 Pe3ynbTaThl MOBEPKH CYMTATH NMOJOKHUTEIBHBIMH, €CIIH CKaHep o0ecneynBaeT nepeme-
HICHHE aHTEHHBI-30H/1a No ocaM 0x, Oy, 0z u BpameHune B IIOCKOCTH NOJAPH3AINH, HA IKpaHe aHAJIH-
3aTOpa HaOMOaeTCs pe3y/IbTaT H3MEPEHHIT YaCTOTHON 3aBHCHMOCTH MOy A KoadduumrenTa nepea-
4H Ge3 pe3kux W3MEHEHHH, a TaK)Ke OTCYTCTBYET NMpOrpaMMHas HIIH alilapaTHas CHrHAIH3alHks O He-
HCIPaBHOCTAX KOMILIEKCA,

B mpoTHBHOM cilyyae pe3ynbTaThl MOBEPKH CYHTATh OTPHUATEIBHBIMH H TOCIIEAYIOLIHE Ore-
palHy [IOBEPKH HE NIPOBOINTE, KOMILIEKC OpaKyeTcs H MOIEKHT PEMOHTY.

8.3 OnpenesieHHe MeTPOJIOrHYECKHX XapaAKTEPHCTHK

8.3.1 Onpenenrenne OTHOCHTEJLHOH NOrPemIHOCTH  H3MEPEHHH  AMILIMTYIHOIrO
pacnpeae/ieHHsl YJIEKTPOMATHHTHOIO M0/ H a0COo/II0THON MOTPemHOCTH H3MepeHHil ¢a3oBoro
pacnpeae/ieHHsl YJIeKTPOMATHHTHOTO MOJISt

8.3.1.1 OTHOCHTENBHYIO MOrPEIHOCTh W3MEPEHHH AMILIHTYAHOTO pacipeleIeHHs 31eKTpo-
MarHuTHOro nons & ,, ab, onpenenuts no hopmyse (1):

5, =20lg(l+Ks,), (1)
rae
2 2
5, = || 8atbn ;9*2]42 , ®)

- 1S +1.1,62, +63, 3)

S+ gjl +6:2
V 3

4

60, - TOTPEMHOCTh H3MEPEHHI MOJIYIIS KOMILIEKCHOTO K0ID(MUIIMEHTA Mepelays aHaIH3aTo-
POM H3 cOCTaBa KOMILIEKCa;

6, - NOrpelHOCTh H3MEPEHUH, 00yC/IOBICHHAS HEHICATbHON TOIAPH3ANMOHHON Pa3BS3KOM
aHTEHH-30H/I0B U3 COCTaBa KOMILIEKCa;

S — cpezHee KBaApaTHYECKOE OTKJIOHEHHE PE3yJIbTATOB H3MEPEHHH aMILTHTY/IHOrO pacipee-
JICHHS;

A — pe3ynbTaT H3MEPEHHH aMIUTHTYIHOTO pacipeIeeHus;

A — cpennee apudMmeTHUECKOE 3HAUCHHE Pe3yJIBTATOB H3MEPEHHI aMILTHTYIHOTO pachpeie-
JICHHS;

t — koo dpuument CThIONEHTA Ul 3a1aHHOTO YHCIIA peal3aliii H3MEPEHHH aMILTHTYIHOTO
pacrnpe/ie/ieHus.

m — KOJTHYECTBO H3MEPEHHH.

AGCOMIOTHYIO TIOTPENIHOCTh H3MepeHHH (a30BOro pacrpe/e/eH s 31eKTPOMarHHTHOTO MOJIs
A, , rpaayc, onpeneauts no Gopmyne (5):

180
A(D =7K‘SE‘, (5)

rac

2 2 2
Szd, _ (Gd)l +9§3 +9@3)+S: . (6)



1S, +1.14/62, + 62, + 62,

7
IR (7)
g 4 \/em +6;,+6;,

’ 3

é

—_—y (8)

0y - MOTPENIHOCTH M3MepeHHi (a3bl KOMIUIEKCHOTO Kod((HIMeHTa nepeaayd BEKTOPHBIM
aHAIM3aTOPOM LIETIel M3 COCTaBa KOMILIEKCa, pajl;

6, - MOTPEIHOCTb H3MepeHH# (a3bl, 00yClOBIeHHas HETOYHOCTHIO MO3HIIHOHHPOBAHHS aH-
TEHHBI-30H/1a B MJIOCKOCTH CKAHUPOBAHHUSA, Pajl;

04~ TOTPElIHOCTh H3MepeHHH (a3bl, 00ycioBIeHHas ClTydalHBIMH Teperubamu paauoya-

CTOTHOTO TPaKTa KOMILIEKCa, paj;

S¢ — cpesHee KBazpaTHYECKOE OTKIOHEHHE Pe3y/IbTATOB H3MEPEHHH (a30BOT0 pacnpe/ieeHus,
pan;

@ — pe3yJbTaT H3MepeHHH (a3oBoro pacnpenesieHus, paj;

¢ — cpeaHee apH(METHYECKOE 3HAYEHHE Pe3yJIbTaTOB H3MEpeHHH (a30Boro pacnpeseieHus,
pan.

OTHOCHTENBHYIO NOTPEITHOCTh H3MEPEHHIT AMIUTMTYIHOTO Paclpe/e/ieHHs 3eKTPOMarHHTHO-
ro 1osst ¥ abCoNIOTHYIO MOTPEHOCTH H3MepeHHit Ga30Boro pacnpese/ieHus 31eKTPOMArHUTHOTO 10-
JiA ONPEJCIUTE TIPH OTHOCHTE/IBHBIX YPOBHAX aMIUIHTYIHOTO pachpesiesieHus oT MHHYC 10 10 MuHyc
40 ab c unrepsanom 10 1b. JlnnamMuyeckuii IHanason W3MepeHHi aMILTUTYTHOTO pacTpesie/IeH:s IIPH
3TOM JIOJKEH COCTaBIATh He MeHee 55 ab. [loa nMHaMuYeckHM AMana3oHOM H3MEPEHHI aMILTHTYI-
HOT'O pacrpe/e/IeHHs clielyeT NOHHMATh OTHOIIEHHE MAKCHMATLHOTO YPOBHS aMIUIATYIHOTO pacipe-
IeJIeHHs K CPE/IHEMY YPOBHIO H3MEPAEMBIX PaIHOLIYMOB.

OTHOCHTEBHYIO NIOTPEIHOCTD H3MEPEHHI aMIUIUTYAHOTO PacIpe/Ie/eHUs NeKTPOMArHHTHO-
ro nons da ¥ abCOMOTHYIO MOrPeIIHOCTh H3MEPeHHil (a3oBoro pacnpeieneHns MeKTPOMArHHTHOTO
1o/ Ae ONpEeaeTUTE:

- Ha yactote 12 I'Tu no dpopmynam (1) u (5) cooTBeTCTBEHHO;

- Ha yacrotax 1,0 u 8,0 I'T'u no popmynam (9) u (10) cooTBeTCTBEHHO:

5,=20 Ig(l +1.1{6%, +6?, ); (€))

A, =@1.1J9;, +62,+62, . (10)
T

YacTHele cocTapislOmKUe NOrpelHocTel H3MepeHnil (cnaraemsie B BoipakeHusx (2), (3), (6),
(7)) onpesenuTh MO HWKECIEAYIOIHUM METOIHKAM.

8.3.1.2 TNorpemHocTs H3MEPEHUH MOLY/IS KOMILUIEKCHOTO Ko3((HIHEHTa Tepesadn BeKTop-
HBIM aHAIM3aTOPOM LIETIeH U3 COCTaBa KOMIUIEKCa ONPEIETUTh PH NOMOLIHM aTTeHoatopa 84908M.

B u3mepuTenbHBIit TpaKT KOMIIEKCa BHECTH aTTEHIOATOP TAKHM 06pa3oM, YTOOB! OH COEXHHST
pa3beMbl pPaaMOYacTOTHBIX KabeneH id MOAKIIOYEHHS MCIBITHIBAEMON AHTEHHBI H AHTEHHBI-30HIA.
Ocnabnenue aTTeHI0aTOpa YCTaHOBHTE paBHbM 0 11b.

[IpoBecTH nosHyI0 ABYXNOPTOBYIO KaaHOpoBKY aHanu3atopa ZVA 24 W3 cocTaBa KOMILIEKCA B
KOMIIJIEKTE CO INTAaTHBIMH PAJHO4YaCTOTHBIMH KaOe/IsMH W aTTEHI0aTOPOM B JHana3oHe dactoT ot 1,0
10 12,0 I'Tu B cOOTBETCTBHH € TeXHHYECKOH J0KYMEHTALMEH Ha HETO.

YCTaHOBHTH CIEAYIOIHE HACTPOHKH aHAIM3aTopa:

- nonoca aHanu3a ot 1,0 1o 12,0 I'T'i;

- IMpHHa nosiockl nponyckanus 500 I'u;

- PEXKHM H3MEPEHHH MOy KOMIUIEKCHOro Kodbduunenta nepenaqn S21;

- KosH4ecTBO Togek 3601.

be3 mosayn MOIHOCTH ¢ MOpTa reHepaTopa BEKTOPHOTO aHATH3AaTOpa Leneif poBecTH H3Me-



PEHHS MOy KOMIUIEKCHOTO K03 duimenTa nepenayu

S12( f, )’ , 1b. 3aduKcHpoBaTH BEPXHIOK Ipa-

Huny AUX myma N, ab.
YBenuunBas MOITHOCTE CHTHAJA C MOPTA FeHepaTopa aHa/lM3aTopa, 3ad)MKCHPOBATh OMOPHAKII
YPOBEHb, ITPH KOTOPOM 00ecreYHBaeTCs ycnonne'S 12(f 1)' = (N + 55), nb.

H3mensas ocnabnenne arrentoaropa ot 0 10 40 ab ¢ warom 10 1b, nposecTn u3mMeperus Mo-
Ay KOMILUIEKCHOTo KoabdunuenTa nepeayn.

[TorpemHnocTs H3MepeHHit MOIYJIsi KOMILIEKCHOTO KO()(HIHEHTA epeladn Ha KaX/I0H 4acTo-
Te f,, yKasaHHoii B 1. 8.3.1.1, paccuuTaTh KaK pasHOCTB (B JOrapH)MHYECKHX €IMHHIAX) MENKLY H3-

S12( £

MEpEHHBIM 3HA4YCHHEM MOy Ko3hdHLIHeHTa epe1ayn , Ab, ¥ 1eHCTBUTENBHBIM 3HAYCHH-

eM ociabnenus arrenioatopa L( f,), Ab, 3anMcaHHbIM B €ro TeXHHYECKOH JIOKYMEHTAIHH (CBHACTENb-
CTBE 0 moBepke), no dopmyne (11):

6,(f)=[S12(f)|- L(f). (11)

3a morpemHOCTh €, 1A KaXI0ro HOMHHAIA OC/AlJIEHHs, COOTBETCTBYIOMErO OTHOCHTE b~
HOMY YPOBHIO aMILTHTYHOTO pacrpelesieHHs IEKTPOMArHUTHOTO Mo M, NPHHSATE MaKCHMAaJIbHOE
3HAYEHHUE MOTPEIIHOCTH H3MepeHHH 6, ( f,) COOTBETCTBYIOIEro HOMHHANA OcIab/e s aTTeHIaTopa
B YCTaHOBJIEHHO# M0JI0CE YacTOT B JIMHEHHOM MaciuTtabe (12):

85" ()
(M)

o =maxq10 2 . (12)

Pe3ynbraTel moBepky 3amucars B Tabnuiy 4.
Tabnuua 4 — Pe3ynbTaTel OUEHKH MOrPEIIHOCTH H3MEPEHHIT MO/ KOMILIEKCHOTO ko3¢ dunmenta
nepeaayy aHalu3aTOpPOM M3 COCTaBa KOMILIEKca

OcnaGnenne OTHOCHTEBHBIH yPOBEHB [TorpemnocTs H3MepeHuii
arreHtoaropa L, 1b aMILTHTYIHOTO pacnpeaeneHus M, n1b 8, .1b
10 -10
20 -20
30 -30
40 -40

8.3.1.3 Tlorpemmocts u3Mepennit, 0GyCIOBIEHHYIO HEHIEATBHON TONSIPH3ALHOHHOH pasBs3-
KO aHTEHH-30H/I0B H3 COCTaBa KOMIIEKCa, ONpe/euTh 1o popmyrne (13):

0, =(1+10"%7)? 1, (13)
rae - MHHHMAJIbHBIH YPOBEHb KPOCCIONAPH3ALHOHHOMN Pa3BI3KH aHTEHH-30HIOB M3 COCTABA KOM-
IUICKCa, IPHHUMaeMbli paBHbM MuHYC 20 1B.

8.3.1.4 INorpemHocTs H3mMepeHni (asbl KOMILUIEKCHOTO KodddHIHEHTa nepeaayd BEeKTOPHBIM
aHaTM3aTOPOM LEMNeH U3 COCTaBa KOMIUIEKCA OMPE/IETUTh C IOMOMIBI0 Habopa Mep koaddHIHeHToB
nepenayu u otpaxerus 85056A u arreHroaropa 84908M.

B m3mepnTenbHBIA TPaKT KOMIIIEKca BHECTH aTTEHIOATOp M Mepy $ha3oBOro CABHra U3 cocTasa
Habopa 85056A Takum 06pa3oM, 4TOOB! OHH COEIMHSIM Pa3beMbl PATHOYACTOTHBIX Kabemeil 1u1s mojl-
KTIOYCHHS HCIIBITHIBAEMOH aHTEHHBI M aHTCHHbI-30H1a. OcablieHne aTTeHI0aTOpa YCTAHOBUTH PaB-
HeM 0 1b.

[Tposectn nomyio ABYXMoOpTOBYIO KannOGpoBKY aHamu3atopa ZVA 24 U3 cocTaBa KOMILIEKCA B
KOMIUIEKTE ¢ IITAaTHBIMH PaIHOYaCTOTHBIMH KaOeIsMH, aTTeHIOATOPOM, B COOTBETCTBHH C TEXHHYe-
CKOM JIOKyMEHTallHei Ha Hero.

Mamensist ocnabnenne arrertoaropa ot 0 10 40 ab ¢ marom 10 aB, nposectn 3MepeHus (assl
KOMILIEKCHOrO K03()uunenTa nepenaum npu CIeAyIOUHMX HACTPOKax aHaIH3aTopa:

- nosioca ananu3a ot 1,0 mo 12,0 I'T';

KIip




- IMpHHA nonockl nponyckanus 500 I'a;

- YPOBEHb MOLIHOCTH BeIX0AHOTO Konebanus 0 nb (MBT);

- peXHM H3MepeHHi (a3bl KOMIUIEKCHOro kKoddduinenTa nepegaun S21;

- KoJ1H4ecTBO Touek 3601.

[TorpemnocTs u3mepenuit (a3sbl KoMIIEKCHOTO K03 dHLMeHTa Tepeiayd Ha KaKIOH 4acTo-

Te f,, yka3aHHO# B 1. 8.3.1.1, paccunTaTh Kak pasHOCTh MEXKIY H3MEPEHHBIM 3HaueHHeM (a3l K0d(-

(hunMeHTa nepeaaun arg(Si2( /), pan, v neficTBUTENbHBIM 3HAYeHHEM YCTAHOBJIEHHOrO (a3oBoro

casura mepsl ©V' (), pan, 3anucanHHBIM B ero TexHHYeCKOH aoKymerTanmy (14);

O (f,) =arg(S12(/,) -0 (1)). (14)
3a norpeuHocTh @, A1 KaXKI0ro HOMHHANA OTHOCHTENILHOTO YPOBHS ()a30BOro pacrpesene-
HHA JNIEKTPOMArHUTHOTO TMOJs NPHHATE MaKCHMaIbHOE 3HAYEHHWE MOTPEIIHOCTH H3MEPEeHHiH
65 (f,) COOTBETCTBYIOMEr0 HOMHHANA OC/Tab/IeHNs ATTEHIOATOPA B YCTAHOBIEHHOM MOJIOCE YACTOT
(15):
05, =maxigs) (f,). (15)
PesynbTatel noBepky 3amucars B Tabiumy 5.

Tabmana 5 — Pe3ynbTathl OUEHKH NOrPEMIHOCTH H3MEPeHHil a3kl KOMILTEKCHOrO Ko3ddHimeHTa me-
peaayH aHaJIM3aTOPOM M3 COCTaBa KOMILIEKCa

OcnaGnenue OTHOCHTENBHBIH YPOBEHD [TorpemHocTs H3MepeHNH
arreHroaropa L, nb aMIUTMTYIHOrO pacnpezaenenus M, nb 6, , Tpamyc
10 -10
20 -20
30 -30
40 -40

8.3.1.5 Ilorpemnocts u3MepeHH#t (asbl, 06YCIOBICHHYIO HETOYHOCTHIO NO3HLHOHMPOBAHHS
AHTCHHBI-30H/a B IUIOCKOCTH CKaHHPOBAHHS, ONPEAETHTL C TMOMOIIBIO CHCTEMBI JIa3epHOH KOOpP/IH-
HaTHO-H3MepHTeNbHOM Leica Absolute Tracker AT401.

[ToaroroBuTh KOMITEKC K M3MEPEHHIO XapaKTEePHCTHK aHTEHH B GIMIKHEH 30HE B COOTBET-
CTBHH ¢ PO,

[ToaroroButs cucremy Leica Absolute Tracker AT401 k H3MepeHHIO B COOTBETCTBHM C 3KC-
NTyaTallMOHHON JOKYMEHTAaIHel Ha Hee.

OnTryeckuii oTpaxarens u3 cocraBa chcremsl Leica Absolute Tracker AT401 3akpenuth Ha
AHTCHHY-30H/, YCTAHOBIECHHYIO Ha CKaHEpe W3 COCTaBa KOMILIEKCa, B COOTBETCTBHH CO CXEMOI, MpH-
BE/ICHHOH Ha pHUCYHKe 1.

1 — aHTeHHa-30H]1; 2 — ONTHYECKHH OTpakaresb; 3 — cuctema Leica Absolute Tracker AT401;
4 — ckanep
Pucynok 1 — Cxema u3MepeHHit XapaKTEpHCTHK NO3HIMOHMPOBAHHS CKaHepa
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C nomoms0 nporpaMMel pYYHOTO YIIPABIEHHsS CKaHEPOM (PHCYHOK 2) B COOTBETCTBYIOIIEH
BKJIaJIKE MPOrpaMMHOIO MPOJAYyKTa /Ul U3MepeHHil B OnikHel 30He «FrequencyMeas» mepemecTHTh
AHTCHHY-30H/l B KpaiiHee LEHTpalbHOE JIeBOE IMOJIOKeHHe. [lepeMecTHTh aHTEHHY-30HI B KpaiiHee
3a/lHee MoJioKeHHe 1o ocH Z. 3adukcupoBars nokasanus cuctemsl Leica Absolute Tracker AT401.

Kowrponsep aoumenmus [Npuésnes  Pywioe unpasnerse  Yameporus

Nocryvese ocu Pyewe ypasnerse Oce X
enEme Coaocrs | TE0000 s
Y 000 raea
z 0.00 pea

Nompusswes 000 rpa

Pucynok 2 — Menio npor‘paMM;l_

IlepemecTnts antenny 3011 BB ocH 0z B KpaliHee nepe/Hee MONOKEHHE H 3aHKCHPOBATH
nokasaHus cicteMel Leica Absolute Tracker AT401.

[Nepemernas aHTeHHY-30H] C YCTAHOBICHHBIM ONTHYECKAM OTpaXaTeleM BIOb ocH (X B mpe-
Aenax paboyel 30HEI ckaxepa ¢ maroM 4, /2 (rae A,, - MHHUMATbHAS JUTHHA BOJHBI, COOTBETCTBY-
IOIlas BEPXHEH rpaHHile Anana3oHa paboyMX 4acTOT KOMIUIEKca, 10 cpabaThIBAHHS MEXaHHYECKOTO
OrpaHHyHTeNs), pUKCHpoBaTEL NoKasaHus cucteMsl Leica Absolute Tracker AT401.

C nomousio mporpaMMbl pyYHOTO YNpaBieHHs cKaHEpoM (PHCYHOK 2) B COOTBETCTBYIOIIEH
BKJIAJIKC MPOrpaMMHOro MPOJyKTa s M3MepeHuH B Gmmkneit 30He «FrequencyMeas» nepemecTuTh
AHTCHHY-30H]l B KpaiiHee LEHTPAJIbHOE HHXKHEEe NOoJoXKeHHWe. 3ahUKCHpOBaTh MOKA3aHHS CHCTEMBI
Leica Absolute Tracker AT401.

[Nepememas aHTEHHY-30H1 C YCTAHOBJICHHBIM ONTHYECKHM OTpaxkarereM BAOIL ock 0y B mpe-
Zenax pabodei 30HBI cKaHepa ¢ maroM A, /2, 10 cpabaThIBaHHS MEXaHHYECKOTo OrpaHHYHTENA,
¢uxcuposath nokasanus cuctemsl Leica Absolute Tracker AT401.

Ilo dopmyse (16) paccunTaTh MOrpelIHOCTE NO3HIIHOHHPOBAHHS AHTEHHbI-30HIa KaK pa3HoOCTh
MEXIY KOOpAMHATAMH TJIOCKOCTH CKaHHPOBAaHHA W KOOPIHWHATAMH MOJOKEHHS aHTEHHBI-30HIa Az
M3MEpEeHHBIMH ¢ HCTob30BanHeM Leica Absolute Tracker AT401, m.

e — L] , (16)

TMorpemnocTs w3mepennit dassi Ag(f), pan, o6yclIOBIEHHYIO HETOYHOCTBIO TMO3HIIHOHHPO-

BaHHs aHTCHHBI-30H/1a B IVIOCKOCTH CKAHWPOBAHMA, JUUIS Ka)K/I0r0 HOMHHAIA YaCTOTEI, YKA3aHHOTO B 11
8.3.1.1, onpenenuts mo popmyae (17):

Ap(f)=k-Az, (17)
rae k =2x/A - BonHOBOE 4HCIIO, 1/M;
A — JUTHHA BOJIHBI, COOTBETCTBYIOIIAS YaCTOTAM, yKa3zaHHBIM B 11. 5.1.1, m.
3a morpemHOCTs H3MepeHHH (a3bl O,, 118 KaKIOr0 HOMHMHANA YAacTOTHI, YKA3aHHOTO B II.
8.3.1.1, NpuHATE Cpe/Hee KBapaTHUECKOe 3HAYEHHE MOrPEIHOCTH, OnpeenerHoe no popmyse (18):
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s (18)

rae M — gucno TOYEK, B KOTOPBIX IMPOBOAHIMCH H3MCPEHHA MPOCTPAHCTBEHHOIO MOJIOXKEHHA aHTCH-
HBI-30H/4.

Pasmepsl paboueii obnacti ckanupoBanus no ocsm 0x, Oy, 0z paccunTaTh KaK pa3sHOCTh MEXK-
Ny mokasaHusMH cucteMsl Leica Absolute Tracker AT401 B MomeHT cpabaThiBaHHs MEXaHHYECKOTO
OrpaHHYHTE]IS CKaHepa IIPH YCTAHOBKE aHTEHHBI-30H/a B KpaiHHE MOJIOKEHHS.
L.!;IXH‘I = XKOB I;
L)'=|Yaa-| - Ynonl;
Lt  ~Z. ] (19)
8.3.1.6 TlorpemnocTs u3Mepenuii hassl, 06yCNOBIEHHYIO ClTy4alHBIME NeperubamMy paauoya-
CTOTHOIO TPAaKTa KOMILIEKCA ONPEETHTh ¢ MOMOIIBIO Habopa Mepsl OTpaKeHHs H3 COCTaBa Mep Ko-
3 druHeHTOB nepeaun u oTpaxkeHus 85056A.
B u3MepHTeTBHBIN TPAaKT KOMIUIEKCA BHECTH Mepy OTpaKeHHs TakHM 00pa3oM, 4ToObl OH 3a-
MBIK&JI COEJHHHTE/b PAIHO49aCTOTHOrO Kabesis U1 MOAKIFOYEHHS aHTeHHBI-30H/1a.
[IpoBecTr onHONOPTOBYIO KAMHOPOBKY aHAIM3aTOpa M3 COCTaBa KOMIUIEKCA B JMANa3oHE 4a-
crot ot 1,0 10 12,0 I'T'u B coOTBETCTBHH ¢ TEXHHYECKOMH JJOKYMEHTAIMEH Ha HEro.
[IpoBecTr u3mepenust (a3bl KOMIUIEKCHOTO KO3()(HIMEHTa OTpakeHHs NPH CIELYIOUIHX
HacTpoOiKax aHaau3aropa:
- nosioca asanusa ot 1 go 12,0 I'Tu;
- IIMpHHa nonocsl npomyckanus 500 I'a;
- YPOBEHb MOLIHOCTH BBIXOJHOrO Kosebanus munyc 10 a1b (MBT1);
- PeXHM H3MepeHHH (asel KoMIUIeKcHOro Koadpuunenta orpaxenus S11.
C moMousro nNporpaMMbl Py4HOTO YNpaB/IeHHS CKaHEPOM (PHC. 2) B COOTBETCTBYIOMIEH BKIA-
K€ MpOrpaMMHOro poJayKTa /Uis u3MepeHuil B 6mkHel 3oHe «FrequencyMeasy nepeMecTHTh aHTeH-
HY-30H]1 B KpaiiHee HHXKHEE MOJIOKEHHE.
[lepememas aHnTeHHY-30HI C YCTAHOBIICHHBIM ONTHYECKHM OTpakkateneM BIONb ocH X0y B
npeznenax pabodeii 30Hb! ckanepa ¢ marom 20 cM, GUKCHPOBATh NOKA3aHHUs AHATH3ATOPA.
3a OLEHKY MOrpemHOCTH H3MepeHHil (a3bl, 0OycnoBIeHHYIO CiTydaiiHBIMH TiepernbaMu pa-
JAMOHYaCTOTHOIO TPaKTa KOMILIEKCA, PHHATE Pa3sHOCTh MEXIY MaKCHMAIbHBIM H MHHEMAILHBIM 3Ha-
YCHHEM M3MEPEHHOH (ha3el KoMIIeKCHOro Ko3(duumenta orpaxenns Ha yactote 12 I'Tu. Pacuers
npousBecTH no Gpopmyie (20):
0,45 =max(arg(S12(x.y)))-min(are(S12(x 1)) (20)
rae arg(S12(x, _v))— 3HaYeHHeM (a3bl ko3 uIHeHTa nepesayy B COOTBETCTBYIOIIMX KOOP/IH-
HaTax IJIOCKOCTH CKaHHPOBAHHS, pal.

8.3.1.7 Ouenky cpe/Hero KBaJpaTH4eCKOr0 OTKJIOHEHHS Pe3y/IbTaTOB H3MEPEHHH aMIUTUTYI-
HOro H (azosoro pacnpenencuuii (ADP) NpoBOANTH METOOM MPAMBIX H3MEPEHHH ¢ MHOTOKPAaTHBIMH
HaOJIIOJICHHAMH  pacripesie/ieHds Tons, (OopMHpYeMOro Ha IUIOCKOCTH CKaHHPOBAaHHS aHTEHHOI
[16-140.

Antenny [16-140 ycTaHOBHTH Ha ONOPHO-MOBOPOTHOE YCTPOHCTBO B IOJIOKEHHE, COOTBET-
CTBYIOIIICEe BEPTHKAILHOH MOJIAPU3ALMHA, TaKHM 00pa3oM, 4ToObI MIOCKOCTh pacKpbiBa Oblia mapai-
JeIbHA TUIOCKOCTH CKAHHPOBaHHMA.

Hcnonp3ys pesxuM pyYHOTO WIIH JHCTAHIIHOHHOIO YIPaB/IeHHs CKaHepa, YCTAHOBHThH aHTEHHY-
30H]1 COOCHO ¢ aHTeHHO# [16-140 B nonoxeHue, COOTBETCTBYIOLIEE BEPTHKATBHOH MOIAPH3ALIHH.

Paccrosnne Mexkay pacKpbiBamMH aHTeHHBI [16-140 ¥ aHTeHHBI-30HIA YCTAHOBHTH PAaBHBIM B
npeaenax 3A, rae A — MaKCHMallbHas JUTHHA BOJTHBI H3MEPSAEMOT0 OUIHANA30Ha YacToT.

3anmycTHTL porpaMMy H3MEpPeHHH B 4YaCTOTHOMH 00/1acTH.

B coorBerctBHH ¢ PD Ha KOMIUIEKC YCTAHOBHMTH IOJIOCY 4acTOT aHammsaropa or 8,0 mo
12,0 I'Tu, mupury nonocel npomyckanus 100 I'n, mar nepecrpoiiku mo gactore 1,0 I'Tu, yposens

MOIIIHOCTH BBIXOJHOr0 cHrHaja aHaimsaropa 0 ab (MBT).
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Jlanee ycTaHOBHTSH CleAyIONIHE HACTPOHKH:

- 11ar cKaHHpoBaHus - He Gonee A/2;

- PEKHM CKaHHPOBaHHUSA — HENPEPhIBHOE CKaHUpoBaHue Oe3 pesepca;

- IOJIAPHU3ALINS H3MEPAEMOH aHTEHHBI — BEPTHKAJIbHAS;

- MOJIAPH3allHs 30H]a — BepTHKaIbHas;

- pasMepsl oOnactu ckanuposanus 500 x 700 mm.

Haxats knonky «HAYATH USMEPEHU A ».

U3amepute ADP He MeHee 7 pa3 ¢ HHTEPBAIOM He MeHee 5 MHH (J1ajiee O TEKCTY - pe3y/IbTaThl
u3mepenuit AOP, nomyyeHHBIE B X0/I€ O/THOTO CKAHHPOBaHHsl, — PeaTH3allis).

3anmycTHTh MporpamMMy pacdeTa XapaKTEePHCTHK aHTEHH M0 JaHHBIM B OJIMIKHEM MoJie, BXOIs-
LIyI0 B KOMILTEKT MocTaBku Kommekca. Ha gactore 12,0 [Ty paccuutats avmantyansie 4, u ¢aso-

BBIE @, PaCHpelICICHHA, a TAKKE CPEIHEE KBAIPAaTHYCCKOE OTKIIOHEHHE pe3yJIbTaTOB H3MepeHHﬁ aMm-

IUTATYAHOTO ¥ (hasoBoro pacnpezesnerui no popmynam (4) u (8).

8.3.1.8 PesybTaThl NOBEPKH CUMTATh MOJIOKHTEIBHBIMH, €CJIH 3HAYEHHS OTHOCHTEIBHOH TO-
IPEITHOCTH H3MEPEHHH aMILTHTYHOTO pacipe/ieleHHs JIeKTPOMAarHUTHOTO TI0JIs IPH AHHAMHYECKOM
AMana3’oHe W3MepeHHH aMIUIHTYIHOIO pacrpeniesieHHs He MeHee 55 1B W Kpoccrnospu3alMoHHOlM
pa3Bsi3ke aHTeHHBI-30HAa He MeHee 20 1b HaxonasTcs B ClEAYIOMMX Mpejenax s OTHOCHTETBHBIX
YPOBHE# aMITMTYTHOTO pacpe/ie/ieHHs:

-munyc 1006 .................. +0,3 nb;
-MHHYC 20 1B ............... ... 20,4 nb;
-MuHYCc 3016 .................. +0,6 nb;
-MHHYC40 0B .................. +1,2 nb,

a 3Ha4YeHHs aOCOMOTHOH MOrPEemIHOCTH H3MEpeHHH (a30BOro pacnpese/ieHHs 3MeKTPOMATHHTHOTO
NO/A NpH JIHHAMHYECKOM Hana3oHe W3MEPEHHH aMIUIMTYIHOrO pacnpelelieHHs He MeHee 55 ab
HaXonsTCs B CIEAYIOIIMX NPEe/ax NPH OTHOCHTEIbHOM YPOBHE aMILTHTYHOTO PacIpe/Ie/IeHHs

-MEEYC 10aB .....0c0vininnne k3%
<MUBYC 20 BB .. .. occnssansons - g
-MHHYCc 30 ab ............... Y
-MuHyc 40 1b ......... e +10°.

B [TPOTHBHOM CJTy4ae pe3ynbTaThl IOBEPKH CYHTATh OTpHLATEIbHBIMHA H IMOCJIEAYHOLIHE Ome-
pallHH NMOBEPKH HE MPOBOHTH, KOMIIJIEKC 6pa1<yeTcx H MOJJIEKKHT PEMOHTY.

8.3.2 Onpenenenne OTHOCHTEILHON MOrPEMHOCTH M3MEPEHHI OTHOCHTEILHBIX YPOBHei
AJIH n abcomoTHOI norpemuocTa usmepennii ®{H
8.3.2.1 Onpenenenne norpemHoCTH H3Mepenuii oTHocuTenbHBIX ypoBHel AJTH u ®JIH ocy-
IMECTBHTE METOIOM MaTeMaTHYECKOTO MOJIC/THPOBAHHUS C YYETOM Pe3YJIbTATOB, MOMYYEHHBIX B 1. 8.3.1
Hactosme# MII, myrem cpaBHeHHS HEBO3MYLICHHBIX AMIUIMTYAHBIX AMATPAMM HAIPABJICHHOCTH,
ONpPEZENCHHBIX /Ul aHTCHH C PaBHOMEPHBIM CHH()a3HBIM paclpelle/leHHEM TOKOB Ha anepType, H Tex
K€ IHarpaMM HampaBJIEHHOCTH, HO C YYETOM MOTPEIIHOCTH H3MepeHHH ADP,
8.3.2.2 HeBo3mylieHHYI0 TMarpaMMy HampasJIeHHOCTH OLEHHTD CIIEIYFONIHM 06pa3oM.
Pa3Mepbl MIIOCKOCTH CKaHWPOBaHMsS BHIOpaTh W3 KPHTEPHS MAKCHMAIBHOTO CEKTOpa YITIOB
BOCCTAHaB/IMBAEMO#i THarpaMMBbl HallpaBIeHHOCTH, paBHoro +65°, o dopmynam (21):
L,=a+2R-1g0, (21)
L,=b+2R-1gp,
rae Ly, Ly — pa3Mepsl INIOCKOCTH CKAHUPOBAHHSA B COOTBETCTBYIONIHX TIIOCKOCTAX, M
a, b — pasMepsl pacKpbiBa B COOTBETCTBYIOIIMX ILIOCKOCTSX, M, a=b>51 ., rne A, . - JIHHA BOJ-

Hbl, cooTBeTcTBYIOmAas yactoram 1,0; 8,0 u 12,0 I'T'w;
R — n3mepuTensHoe pacctosHue, R = 3 A M;
®=2,27 pan..
HMuTtepBan nuckperusaunu Beibpats paBueM 0,54, .

max ?

max *
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Jlnst gacrotel 1 I'Tn nepecuntats A®P B packpbiBe anTeHHbl B ADP Ha MJI0CKOCTH CKaHHPO-
BaHHs 1o Gpopmyne (22):

N-1M-1 .
Ay(x,y)exp[ j(@(x.y))] 27 2 2, B2
J(x,,y,)= cexp[—j—A(x=x,)) +(y-y,) +R ] ,(22)
S [égo[\/(x—x2f+(y—y2)z+)?2 /1\/ ’ ’

rae J(x,,y,) - ADOP Ha mI0CKOCTH CKAaHHPOBAHHS;

(x2, ¥2) — KOOPJIMHATHI Ha MJIOCKOCTH CKAHHPOBAHHS, M;
Ao — amnnutyna cursana (4o = 1 B);
@0 — daza curnana (go = 0 pad);

Ly(L
N(M)=[—X( r)
Ax(Ay)
HHPOBaHHUA B MI0ckocTH X B Y, COOTBETCTBEHHO.
Paccuntats HopmupoBanubsie A[IH u ®/IH no dopmynam (23) u (24):

}- YHCIIO IIaroB CKAHMPOBAHHUS B KaXI0H U3 rutockocredi, rae Ax, Ay - mar cka-

T 3 (xa)) .
Fi(uv)=vl-u’-v M‘IXGWJ(XZ.J’;))D’
F,(u,v) = arg[3(J(x,,,))] , (24)

rze |..| - MOy/b KOMILIEKCHOH BeTHYHHBI

3J(...) - oneparop ByMepHOro JHCKPETHOTO mpeobpasoBanus Oypee;

MAX — MakcuMallbHOE 3Ha4eHHE aMIUTHTYAHOH AMarpaMMbl HallpaBJIeHHOCTH;
arg — apryMeHT QyHKIIHH;

u=sinf-cos@, v=sinf-sing - yrnosble KOOPJAHHATHI;

A A
Y7 N ¥ = ifM — YIJIOBBIE CEKTOpAa B CHCTEME KOOPJHMHAT HAINpaBJIAIOMIMX KOCHHYCOB
X Y

(u,v), B Ipenesax KOTOPBIX BOCCTAHABIMBAETCA JUarpaMma, paj;
[ Ty v
w=+l-u"-v", @=arccosw, @ =arctg| — |.
u

8.3.2.3 AJIH u ®JIH aHTeHHBI ¢ y4€TOM NMOrpelHoCcTH u3MepeHnii ADP oleHHTh CleayIomuM
obpa3zom.

3Ha4yeHHs MOrpemHocTH u3MepeHuid A®P s KakJA0ro OTHOCHTENLHOTO YPOBHS aMILTHTYA-
HOro pacrnpezeneHus M 3a1aBaTh NPOrpaMMHO C YHETOM OLIEHKH NMOTPEeNIHOCTH u3Mmepenuit ADP, no-
ny4eHHBIX B 11. 8.3.1, no ¢popmynam (25) u (26):
4 = Norm(0,0 4), (25)
A@ = Norm(0,06%, ), (26)
rae Norm — reHepatop ciay4aiHbIX BEJTHYHH, PaClpe/Ie/IeHHBIX 10 HOPMATbHOMY 3aKOHY;

0, - CpeaHEe KBAaApPaTH4Y€CKOEC OTKJIOHCHHE pPE3YyJ/IbTaTOB H3MepeHHﬁ AMIUTATYIHOT'O paclpeacieHHusA
‘34

o, =105/2,45;

O, - CpelHee KBaJpaTHYeCKOe OTKIOHEHHE Pe3y/bTaTOB H3MepeHH# (a30BOro pacrpeleneHns

c,=044,/245.
Paccuntare A@P 371eKTpOMarHMTHOTO MOJS HA TJIOCKOCTH CKaHHPOBAaHHSA C yYETOM IOrperl-
HOCTH WX W3MepeHH# no gpopmyie (27):
J.(x2,y2)= |J(x2,y2 1(1 + M)CXPU.(arg(J(xzsyz ))“"“ Afp))- (27)
AHanoru4yHeIM 00pa3oM NPOBECTH pacyeT «BO3MYINEHHBIX) HarpaMM HalpaBJI€eHHOCTH 7 pas.

[Npu kaxa0# mocnenyromed peaiu3alii BOCIIPOH3BOJANTEL HOBBIE CIIyYaiiHbIe BEIMYMHBI M0 3aKOHAM
(24).

U=+

8.3.2.4 TlorpemHocTs u3MepeHui oTHOcHTeNbHBIX ypoBHE#H AJ[H u ®JIH ouenuts ciexyro-
KM 00pa3oM.
CpeHee KBaJpaTHYECKOE OTKIOHEHHE pe3ybTaToB H3Mepenui yposHed AJIH u ®JIH B 1Byx
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TaBHBIX ceyeHusx npu =0 u ¢=n/2 paccuntars no Gopmynam (28) u (29):

oF = (28)
k
Z (( Fd) )l Fw )2
oF, =\ , (29
? k-1 )
rze k — 9Mciio peanu3annii MOJeTHPOBaHHus, k =7.
Paccunrarts norpemsocts n3mepenuit ypoereit AJIH u ®JIH no dpopmynam (30) u (31):
OF , = +201g(1 + 2,450F ,); (30)
AF, =i@2,45-c}-‘¢. (31)
/4

8.3.2.5 INoBTOpHTEL pacueTsl Ul HOMUHAIOB YacToT 8,0 m 12,0 I'T.

8.3.2.6 PesynbTaThl MOBEPKH CUMTATh MOJIOKHTEILHBIMH, €C/TH 3HAYEHHS OTHOCHTEITBHOH TMO-
TPEIIHOCTH H3MEPeHHH OTHOCHTENbHBIX ypoBHeH AJIH no ypoBHel (mpH KpoCCHOMAPH3AMHOHHOM
pa3sBsi3Ke aHTeHHbI-30HJa He MeHee 20 1b, nMHaAMHuYeCcKOM AMAaNa3oHEe W3MEPEHHOrO AMILIHTYIHOTO
pacnpeiesieHds aHTeHHbI He MeHee 55 1b) npu oTHocuTenbHBIX ypoBHAX AJIH, Haxomsarcs B npeje-
nax:

-MHHYCc 10 ab .................. +0,3 ab;
-MuHYC20ab ... +0,5 nb;
-MHHYCc 30 1B ......cevnnnennn +1,0 nb;
-MBRYC40 BB .. ..ociinvinvinins +1,7 nb;

¥ 3Ha4eHHs abcomoTHON morpemHocTH u3Mepennit ®/IH (mpu KpoccnonspH3anHoHHON pas-
BA3KE aHTEHHBI-30Ha He MeHee 20 1b, 1MHaAMHYECKOM IMana3oHe H3MEPEHHOTO aMILTHTYIHOrO pac-
TNpe/ie/IeH!s aHTeHHBI He MeHee 55 11b) npu oTHocHTeNbHBIX YpoBHAX AJIH, HaxoasTcs B npeaenax:

-muHyc 10ab .................. +30
-muEYC 2046 .. ...l £
~MHBYC 30 b ....co00eie0sci005s +10°
-MHRYC40 1b ................n +16°.

B npotuBHOM cilydae pe3ysbTaThl MOBEPKH CUMTaTh OTPHUATENbHBIMH M MOCITETYIOIIME OTle-
pal{H MOBEPKH HE MPOBOIHTH, KOMILIEKC OpaKyeTcs  MOUIEKHT PEMOHTY.

8.3.3 Onpenenenne 0THOCHTEILHOMN MOrPEMIHOCTH H3MepenHi KodpdunHenTa ycnienns
AHTEHH

8.3.3.1 OTHOCHTE/IbHYIO MOTPEITHOCTh H3MEPeHHH KO3 OHLHEHTa YCHIICHHS ONPE/IETHTh pac-
YETHBIM ITyTEM IPH HCIIOb30BAHHH PE3YILTATOB H3MEPEHHH, NONy4YeHHBIX B I1. 8.3.2 HacTosmein MII.

OTHOCHTENBHYIO MOTPeNIHOCTh W3MEPEeHHH Kodduumenta ycunenus &, b, paccuurats 1o

tdopmyne (32):
5=ﬁm@+m4&+ﬁ+ﬁl (32)

rie d; — norpemHocts u3mepennii AJIH 1o yposueit munyc 10 1B, 6,/=0,072;
02 — MOrpelHocTh Ko duIUHeHTa yCHIeHHs 3TaloHHON aHTeHHsl, 0,=0,07; 0,12; 0.2; 0,41;

0,6,

03 — TIOTPEIIHOCTD 3@ CYET PaccoriacoBaHHS.

3a MorpemHocTs d3; NPHHATH MAKCHMAIbHOE W3 JBYX 3HAYEHHWH, PACCUMTAHHBIX MO GopMynam
(33) u (34):

o (1-|Falzll+lful-lfxlf » (33)
3— ]
(1-|]"3|2X]—|]"”|-|F3|)2
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0= [rsf =l il . (34)
(1"'|r3|211+|r:f|'|r3|)2

3

rae [, I'n, 'k — ko3 pHLHEHTH! OTpaskeHHs BXOJIOB 3TAIOHHOM, HCITBITBIBAEMON aHTEHH, BXO-
lla aHa/IM3aTopa W3 COCTaBa KOMILIEKCa.

Moayne koadduunenTta orpaxkeHns cBa3aH ¢ KOYQHHIIMEHTOM CTOSYEH BOJIHBI 10 HAMpske-
HHIO (KCBH) cootHOmenueM (35):
Ir|= K-1 _

K+1

8.3.3.2 Ilpn pacuerax MOrpelIHOCTH 3a cueT paccorsacoBanus 3HadeHne KCBH sranonHoit
aHTEHHBI, UCMOJIb3YEMOM NPH NMPOBENECHHH U3MEPEHHIl, He J0DKHO MpeBbImaTh 1,5, HCIBITHIBAEMOM
antenssl — 2,0, KCBH Bxoaa BektopHoro anammsaropa nenei — 1,7.

8.3.3.3 PesynbTarThl MOBEPKH CYHUTATh MOJOXKHUTEILHBIMHA, €C/IH 3HAYCHHA OTHOCHTENBHOHN IMO-
FPELIHOCTH M3MepeHHH Kod(duimenTa ycuaeHns aHTeHHBI MeToaoM 3amemenus npu KCBH wucnbl-
TBIBAEMOH aHTEHHBI He 0oJiee 2 M MOrpeIHOCTH H3MepeHHH Ko (HIMenTa yCHIIeHHs ITAIOHHOM aH-
TEHHBI HAXOIATCA B Npeesax:

(35)

03ab.............. +0,5 nb;
0506.............. +0,7 nb;
0816 .............. +1,0 nB;
LS AB oo vianes v....x1,7 0b;
20 0B v +2.3 1b.

B npotuBHOM crydae pe3ysbTaThl MOBEPKH CYHMTATh OTPHIATEIBHBIMA M TOC/IEYIOLIHE Ome-
PalMH MOBEPKH HE MPOBOAMTH, KOMILIEKC OpaKyeTcs M MOUIEXKHT PEMOHTY.

8.3.4 Onpenenenne tnanazona pabo4ux 9acror

8.3.4.1 IlpoBepky aMamas’oHa paboO4HX YacTOT MPOBOJMTH MO Pe3yTbTATaM OMpeNelieHHs Mo-
rpemHocTel u3mepenud AOP (1. 8.3.1).

8.3.4.2 Pe3ynbTarhl MOBEPKH CUMTATh MOJIOKHTEILHBIMH, €CTH B AMANa3’OHe 4acToT oT 1,0 10
12,0 I'Tu 3uavenns norpemsocteif usmepenuii AQP HaxonsTCa B J0MyCKaeMbIX npejaenax, rnpHee-
AeHHBIX B 1. 8.3.1. B 3TOM cnyyae iManasoH 4acToT KoMILIeKkca cocTapiser ot 1,0 1o 12,0 I'Tm.

B npoTHBHOM cllydae pe3y;nbTaThl NIOBEPKH CYHTATh OTPHUATENLHBIME H TIOC/IEIYIONIHE OIle-
PalMH MOBEPKH HE MPOBOINTH, KOMILIEKC OpaKyeTcs U MOJUIEKHT PEMOHTY.

8.3.5 Onpenenenne pasmepos paGoueii 06.1acTH CKAHHPOBaHHSA

8.3.5.1 Onpenenenne pasmepos paGoueii 061acTH CKAHHPOBAHHS OCYWIECTBHTH 10 Pe3yJIbTa-
TaMm H3MEPEHHH, BBINOIHEHHBIX B COOTBETCTBHH C I1. 8.3.1.5 HacTosmei MIT.

8.3.5.2 PesynbTaThl MOBEpKH CHMTATH MOJIOKHTEILHBIMH, €CITH pa3Mepsl paboueii 061acTH
CKaHHPOBaHMS KOMILIEKCa (JUIMHA X BBICOTA X IIHPHHA) HE MeHee 7x2x0,5 M.

B npotuBHOM ciTyuae pe3y/bTaThl IOBEPKH CYATATH OTPHIATETLHBIME M MOC/EAYIOLIHE Olle-
pallMH MOBEPKH HE TPOBO/IHTE, KOMILIEKC OpaKyeTcs W MOUIEKHT PEMOHTY.

8.3.6 Onpenenenne cexTopa yriioB BOCCTAHAB/IHBAEMbIX THATPAMM HANPABICHHOCTH

8.3.6.1 Onpenenenne cekTopa YrioB BOCCTAHABIHBAEMBIX HAPAMM HANPABICHHOCTH OCYIIe-
CTBHTB [10 pe3yIbTaTaM ONpeie/IeHUs MOrPelIHOCTH W3MepeHui 1o 11.8.3.2.

8.3.6.2 Pe3ynbTaThl MOBEPKH CUMTATH MOJIOKHUTEIBHBIME H CEKTOD YIJIOB BOCCTAHABIHBAEMON
aMIUTHTYIHOH JMarpaMMbl HalpaBJI€HHOCTH B a3UMYTAIBHOM H YIIIOMECTHOI IIOCKOCTSIX COCTABISET
OT MHHYC 65° 10 mumroc 65°, ecii NpH 3a7aHHBIX B 1. 8.3.2 yCIOBHAX MOJENHPOBAHHSA (CEKTOPHI YIJIOB
© u @) paccuMTaHHas MOTPEIIHOCTh H3MEPEHHH OTHOCHTENbHBIX ypoBHeil AJIH HaxomsaTcs B gomyc-
KaeMBbIX MpeJieNiax, NpuBeIeHHbIX B 1. 8.3.2.

B npotuBHOM cydae pe3yabTaThl HOBEPKH CYHTATh OTPHULATEILHBIMA H IOCIEAYIOIHE Olle-
palH MOBEPKH HE NPOBOIUTE, KOMIUIEKC OpaKyeTcs H MOIIEKHT PEMOHTY.
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9 O®OPMJIEHME PE3VJIbTATOB ITOBEPKH

9.1 KoMruiekc mpu3HaeTcs roAHBIM, €CJIH B XO0JI€ MOBEPKH BCE Pe3y/IbTaThl MOBEPKH MOJIOKH-
TEJIbHBIE.

9.2 PesynbTaThl NOBEPKH YIOCTOBEPSIOTCS CBHAETEILCTBOM O TOBEPKE YCTAaHOBJICHHOMH dop-
MBI.

9.3 Ecnm no pesynbTaTtaM MoBepKH KOMIUIEKC PH3HAH HENPHUTOAHBIM K NIPUMEHEHHIO, CBHJIE-
TEJILCTBO O MOBEPKE aHHYJIMPYETCH M BBINHUCHIBAECTCA M3BELIEHHE O HEMPHIOJHOCTH K MPUMEHEHHIO C
yKa3aHHEM NpHYHH 3a0pakoBaHus.
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