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1. Onucanue

RigExpert AA-200/AA-500 - 3o
MHOTO()YHKITHOHAIIbHBIE aHATM3aTOPHI,
npeaHa3HauYeHHBIE TSl TECTUPOBAHUS,
MPOBEPKH, HACTPOHKU M PEMOHTA aHTCHH U
aHTEHHO-()UIEPHBIX TPAKTOB.

I'paduueckoe orobpaxenue KCB

(ko dunreHTa crosueit BOJIHBI) U
MMIIE/IaHCa SBJISETCS KITFOYEBOM
0COOEHHOCTBIO ATUX aHAJIU3aTOPOB. ITO
MO3BOJISICT 3HAYUTEIILHO YMEHBIIIUTH BpEMS,
HE00X0IMMO€ ISl KAaUeCTBEHHOW HACTPONKHU
AQHTCHHBI.

VY 1006HBIE B UCTIOJIB30BAHUU PEKUMBI
U3MEpEHUH, KaK U JONOJHUTEIbHbIE
byHKIUH (MaMATh rpauKoOB, MOJIKIIOYEHHE K
KOMIIbIOTEPY U T.A.) AenatoT RigExpert AA-
200/A A-500 npuBieKkaTeIbHBIMHU KaK s
npodeccnoHanoB, Tak u IS
paanoroouTenei.

Hogeble pexxumbl uzmepenuii - MynetuKCB™
u SWR2Air™ [ronbko g AA-200] -
SBJISIIOTCS] YHUKAJIBHOW 0COOEHHOCTBIO 3TUX
aHaJIM3aTOPOB.

ITpu nomomm RigExpert AA-200/AA-500 ¢
YCIIEXOM PELIaloTCs CIEAYIOUINE 3a/1auu:

¢ brIcTpas MpOBEpKa aHTCHHBI

e Hacrpoiika aHTEHHBI

e (CpaBHEHHUE XapaKTEPUCTUK aHTEHHBI
710 ¥ TIOCJIE ONPEIETIEHHOI'O COOBITUS
(mox b, yparas u T.11.)

¢ lI3roroBieHHe KOAKCUAIbHBIX JIMHUI
Y U3MEPEHHE UX NTapaMeTPOB

¢ BrisiBineHHe NOBpexXIeHUIN Kabes

* lI3mepeHue eMKOCTH U
MHJIYKTUBHOCTU PEAKTUBHBIX HATPY30K
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. Pa3nem aHTEHHBI

KuakokpucTammmyecKkui
THACTUIEH

KnaBunarypa

PazbeMm s 3apsaHOTO
ycTpoiictsa (9-14B
IMOCTOSTHHOT'O TOKA)

Knormka BkIrOYEHUSI TUTAHUS
Pazvrem USB



2. Cnenupuxanus

YacTOTHBIN JHAMA30H: AA-200:0.1...200 MI'xt
AA-500:1...500 MI'g

Pexumel paboTHI:
- Hzmepenne KCB Ha 01HOM WM HECKOJIBKHUX YaCTOTaX
- Hamepenne KCB, R, X, Z, L, C na ogHOl 9acToTe
- TI'papux KCB
- TIpadpuk R, X
[RigExpert AA-500 omobpasicaem abconomnoe 3Haverue peakmusHou cocmagisioujeli]

W3mepenne Ha OJJHON WIIM HECKOJIBKUX YacTOTax:
- JIMCKpeTHOCTh YCTaHOBKM 4acToThl: 1 KI'I1
- Pexxnm KCB: mudpoBast HINKANWS WIK 3aKpalieHHas 1ojoca
- Jnanazon m3mepenust KCB: 1...10
- Otobpaxenne KCB mnst 50- u 75-omubIX cucteM (AA-500: Tompko 50 Om)
- Jlmamazon m3mepenus R, X: AA-200: 0...1000, -1000...1000 Om
AA-500: 0...250, 0...250 Om

I'paduxu KCB u R, X:

- 100-Toueunsrii rpaduk

- [upuna nguanazona o63opa: AA-200: 0.01...200 MI'g
AA-500: 0.1...500 MI'ny

- JIMCKpeTHOCTh YCTaHOBKM 4acToThl: 1 KI'IT

- Juanazon n3mepenust KCB: 1...10

- Orobpaxenne KCB nnst 50- u 75-omubix cucteM (AA-500: Tonbko 50 Om)

- Jwuamazon mamepenus R, X: AA-200: 0...200, -200...200 Om
AA-500: 0...200, 0...200 Om

- 100 stueek mamsTH ISl COXpaHEHUs rpaduKOB

- T'oToBBIE HACTPOIKY TS paAHONIOOUTENFCKUX THATIA30HOB

Brixon BU:
- Tum pa3zsema: AA-200: UHF (PL)
AA-500: N
- BrIxoaHas MOIIHOCTB: TUIIMYHOE 3HAYCHUE —
AA-200: +10 nbm
AA-500: +5 nbm

[Iuranue:
- Axkxymymsatop 4.8 B, 1800 MA-4, Ni-MH
- Bpewms paGoTsl pu HEMTPEPHIBHOM MU3MEPEHUH: HE MEHee 2 4acoB
- Bpewms paboTsl B pexxuMe 0KUIaHUS: HE MEHEe 2 CyTOK
- Bremmnee 3apsimHOe yerpoiictso: 9...14 B, 200 MA
- Bpewms mist nonHoi 3apsaku akkymyssropa: 10...12 gacos

Wntepoeiic:
- T'padudeckwuii qucruielt ¢ paspemenneM 128x64 1 MOJACBETKOM
- BnarosamurHas knaBuarypa, 6x3 KiIaBHII
- MHoros3pIuHbIE MEHIO U CHCTEMA TIOMOLIH
- TonkmrouyeHue k kKoMIbiOTepy Yepe3 nntepderic USB

Pazmepsr: 23x10x5.5 cm
Pabouas remmeparypa: 0...40 °C
Bec: 650 T.



3. Mepbl IpeaoCTOPOKHOCTH

S>> > > >

He ocrasmnsiite AHAJIN3aTOp MOAKIHOYCHHBIM K aHTCHHC I1OCJIC
OKOHYaHHA pa6OTBI C HUM. rp03OBBIe paspsabl UIIA
pacnonoxceHHmﬁ PAAOM MEPEAATHUK MOT'YT BBIBCCTHU
AHAJIN3aTOPp U3 CTPO.

He HOI[KJ'HO‘-I&I\/IITC AHAJIN3aTOP K aHTCHHEC BO BPpEMS I'PO3HI.
Pa3p;1m>1 MOJIHUH U CTATHYCCKOC BJICKTPUICCTBO MOT'YT
MMOBpPCAUTH €TO.

He nogasaliTe curHan BBICOKOM YacTOTHI Ha BXOJ
aHanuzartopa. He moakitodaiiTe ero Kk aHTEHHE, €CIHU PSIAOM
PacIookKEeHbI ICHCTBYIONINE TTepEIaTUNKH.

OmnacaiiTech paspsiga CTaTUYECKOTO JECKTPHIECTBA MTPH
MOJKITFOYCHNN aHAIM3aTopa K kabemo. PekoMeHyeTcs
3a3eMIJIMTH KaOeshb mepe] MOIKITIOUYCHHEM.

He ocrapnsiere aHanmm3aTop B pexuMe U3MEPEHUS, €CITH OH
JEHCTBUTEIIEHO HE UCIIONIB3YETCs. DTO MOXKET CO3/1aTh TOMEXHU
PaCTONI0KEHHBIM BOJU3U TPUEMHHIKAM.

[Ipu paboTe ¢ KOMITBIOTEPOM CIIEpBa MOAKIIOUNUTE Kabelb K
AHTEHHOMY pa3beMy, a 3aTEM caM aHaIn3aTop K pazbemy USB
KOMITbIOTEpA. ITO MO3BOJIUT U30€KATh OBPEIKICHUS
aHalI3aTOpa CTATUYECKUM 3JIEKTPUUYECTBOM.



4. PaGoTa ¢ aHAIM3aTOPOM

4.1. Ocnoenoe menro

Cucrema skpanabix MeHIO AA-200/AA-500 npemsiaraeT npoctoil, HO 3P PEKTUBHBIN
croco0 yIpaBJIEHUs! AaHATU3aTOPOM.

OcHoeHoe meHo TIOSBIISICTCS Ha OKPaHC MOCJIC BKIIFOUYCHUA TUTAHUA aHAJIIN3aTOpa:

QCHOEHDS MEHH (=

@ Hactrodkd Bl MFaewe KCB
E MNoMowb Blraruk BE.A
H4cr.4act.  ©H Mepute KCE
BHYcr.non. [E+HH5:KCE

A FPexud K B Meruth BCE

OcHosHOe MeHIo COACPIKUT KOpOTKI/Iﬁ CIIMCOK KOMaH/I. HaxxaTtue kiaBui Ha
KIIaBUATYpPC NPUBOJUT K 3aIlTyCKY COOTBCTCTBYIOIINX PCIKUMOB HSMCPGHHﬁ, YCTAaHOBKC
AOIOJHUTCIIBHBIX IIaApaMCTPOB U T.II.

B mpaBoM BepxHEM YTIIy 0CHOB8HO20 MeHI0 MOTYT OBITh PACIOJIOKEHBI TPU
MUKTOTPAMMBI:

e [luxmoepamma USB oToOpaxkaeTcs nMpy MOAKITIOUEHUN aHaIU3aTopa K
KOMITBIOTEPY;

® /noukamop 3aps0a NOKa3bIBAET, MOJKIIOYEHO JIU 3apsIIHOE YCTPOUCTBO;

® /Inoukamop pa3psaoa HAYMHAET MUTATh, KOT/1a aKKyMYJISITOP IMOJTHOCTHIO
paspsbKeH U TpeOyeTcs moa3apsiiKa.

Cucrema momony (Ha3HaYEHUE KIIABHIII U CITUCOK (PyHKINI) BcTpoeHa B AA-200/AA-
500: HaxkaTue KHONKY [§§j BBIBOJUT HA JUCIUIEH SKpaH MOMOIIH, COOTBETCTBYIOIIHNMA
TEKYLIEMY PEKUMY U3MEPEHUI.

4.2. Q0Ho- u MHO2OYACMOMHDBIE PEHCUMBL USMEPECHUITL

B OJJHOYACTOTHOM PCIKUMC PAIIIAYHBIC ITaPpaMCTPbl AHTCHHBI UJIN HPYTOﬁ Harpys3kKu
HU3MCPAOTCS Ha OI[HOﬁ 3aI[aHH01>i yactoTe. B MHOrouacToTHOM PEKUMC UCIIOJIB3YCTCA
HCECKOJIBKO TaKHMX 4aCTOT.



4.2.1. Pesrcum uzmepenuna KCB

B pescume usmepenuss KCB (Haxxmute KHOTIKY | B OCHO8HOM MeHI0) Ha DKpaHe
0TOOpaxkaeTcs 3aKpalleHHas [0JI0ca, a TAKKe 3HaYSHHE 3TOr0 MapaMeTpa B YUCIOBOM
BH/JIE:

HzrMereHHe ECE

100 000 KTy, 1 5
KLCE .

Mo>HO ycTaHOBUTH YacTOTy Jisi u3Mepenusi KCB (kHomka ) 15805
YMEHBIIUTB/YBEIMYUTH €€ (KHOTIKH «BJIEBO» U «BIPaBo»). HakaTne KHOTIKHU m
HAYMHAET WM OCTAaHABJIMBACT U3MEpEeHUE. MHUTaroIas MMKTorpaMMa ¢ H300pakeHuEM
AHTEHHBI (B IPABOM BEPXHEM YTy 3KpaHa) MOKa3bIBAET, UTO PEKUM U3MEPECHHUS
BKJIIOUEH. 3ByKoBas nHAaukaus KCB BKIt0O4aeTCsl MM BBIKIIOYAETCS] HAXKATUEM
KHOTIKA m 3/1eCh 3ByKOBOW CUTHAJ Pa3IMYHON JJIMHBI COOTBETCTBYET PA3IMUHBIM
3HaueHusaM u3mepenHoro KCB. Haxxatue kHonku i BBIBOJUT HA 3KPaH CIIHCOK
IpYruxX PyHKIUN 3TOTO pEeKUMA.

4.2.2. Pexrcum SWR2Air [monvko ona AA-200]

Ananmsatop AA-200 numeer otaenbHbli pexxuM nzmepenns KCB (SWR2Air),
MpeIHa3HAYEHHBIA JUTsl HACTPOWKH aHTEHH, TIOKITIOYCHHBIX Yepe3 JITMHHBIA KaOeb.
TpamumoHHO 17151 3TOrO TpeOyeTcs ydacThe Kak MUHIMYM JIBYX YEJIOBEK: OJIUH U3
HUX HaCTPaMBAET MOACTPOCUHBIE 3JIEMEHTHI aHTEHHBI, IPYTOW HETIPEPHIBHO HAOTIOAACT
3a mokazanusiMu m3mepureiss KCB, pacnonokeHHOTO Ha HIDKHEM KOHIIE KaOens, U
nepeAaeT ykazanus nepsoMy. OaHako npu nomouu pexkuma SWR2Air 31o ke 3aaady
MOYKHO PEIIUTh HeCcpaBHUMO Mpoie. Pesynbrat usmepenus KCB nepenaercs Ha
3aJJaHHOM 4aCTOTE, IJI€ €r0 MOKHO MPOCIYIIATh MPU NoMoIu nepeHocHon Y KB-
PaaUOCTAHIIMKU WIH IPUEMHHUKA. J[JTMTETbHOCT 3BYKOBBIX CUTHAJIOB, CIBIIINMBIX U3
IPOMKOTOBOPUTEIIS IPUEMHHUKA, 3aBUCUT OT 3HaueHus1 KCB.

Pexxum SWR2Air BKIIIOUaeTCsl HAXKaTHEM KOMOMHAIIMK KHOTIOK g + B pedcume
usmepenus KCB. j§] + 4 yCTaHABIMBAET 4YacTOTY, HA KOTOPYIO HY>KHO HACTPOUTh
IIPUEMHHUK.

4.2.3. Pesrcum MyavmuKCB

Ananmuzaropsl RigExpert AA-200/AA-500 UMEIOT YHUKaIBHYIO BO3MOKHOCTh
OJTHOBPEMEHHO 0ToOpaxaTh 3HaueHus KCB cpa3y 11s HECKOBKHX 9acToT:

7



ManeTHECE (PR ManeTHECE (FR)
B 700 Kkl KCE: 1.26 qooooo ey, T
14400k, KCE: 2.5 100000 «My, ]
21200kly,  KCE: 1.23 00000k, ]
P TEOO0 KM, KCE: 16 400000 My ]
100000 kM, KCE: 1.27 00000k, ]

DTOT peXUM MOXKET OBITh UCITOJIB30BaH MPH HACTPOWKE MHOTOIMATIA30HHBIX AHTCHH.
[Tpu moMoIIM KHOTIOK «BBEPX» U «BHHU3» MPOUCXOANUT BEIOOP OAHON U3 MATH YaCTOT
JUTsl BBOZIA WJIM U3MEHEHHUs ee 3HaueHusl. KHomka m BBIOMPAET 3aKPaIICHHYO TI0JIOCY
WM 9ACIIOBOE oToOpakeHne 3HaueHus1 KCB.

4.2.4. Pestcum «6ce napamempol»

B sToM pexkume (KOTOPBIN BKIHOYACTCS] KHOTTKOM E) Ha JIMCIUICH BBIBOJSTCS Cpaszy
HECKOJIBKO MapaMeTpoB Harpy3ku. B wactHoctu, 3to KCB, [ZI (Moxyns nmnenanca),
aktuBHas (R) u peaktuBHas (X) cocrapiswonme. Kpome Toro, BEIBOAATCS
COOTBETCTBYIOLIME 3HAUeHUsI THAYKTUBHOCTH (L) 1 emkoctu (C):

Bce naraMeTrbl

14230 kM KCE:1.13

Mocned. Modene: |2l BE.T G
F:RE.T Q w0 0

L:dul

[RigExpert AA-500 omobpasicaem abconiomuoe 3HaveHue peakmusHol cocmasisiowell. |

J1J1s 3TOTO pekrMa MOKHO BBIOpATh KaK 10C1e008ameibHyi0, TaK U NAPAJLLeIbHYIO
MOJIETTh TIPEICTABICHHS UMITeJaHCA HATPY3KH (BBIOOP MOJIEIH MPOUCXOIUT B MEHIO
HACMPOEK):
¢ B nocneaoBaTesbHON MOJEIH UMIIEIaHC MPEICTABIEH KaK €ro akTUBHAS U
pEaKTHBHAsI COCTABJISIONINE, BKIOYEHHBIE MOCIEA0BATEIBHO:

e
R
Z=R+jX &
X
o—1

e B HﬂpﬂJ’IJ’IGJ’IBHOﬁ MOJCIIN aKTHUBHAA U pCaKTHBHAA COCTABJIAIOIINE BKIIIOYCHBI
mapaJisiCJIbHO:



et
Z=R|+jX [R][X

N w

4.3. I'pacpuueckue perrcumot

KirroueBast oco6enHocTh aHanu3atopoB AA-200/AA-500 - ctocoOHOCTh 0TOOpaKaTh
pasIUYHBIC MTApaMeTPhl HATPY3KH B BUe rpaduka. I'padukn 0coOOEHHO TOJIC3HBI IS
HAOJTIOICHUS 32 TIOBEJICHHEM TOTO WJIM HHOTO TTapaMeTpa B 3aIaHHOM JHaITa30He
9acToT.

4.3.1. I' pagpux KCB

B sTom PEKUME (BKJHO‘-IaeTCSI HaXXaTucM KHOITKH B OCHOBHOM MeHIO) Ha 9KpaH
BBIBOJATCA 3HAYCHUA KCB B 3aBUCMMOCTH OT YaCTOTHI:

K.CE 6598+ 500 kly,

31ech MOYKHO 3a/1aTh IIEHTPAJbHYIO 4acTOTY (KHOTIKA ) WU Trana3oH o03o0pa
(KHOTIKa ). MO>HO TaKk)X€ YBETUYUTh WM YMEHBIIUTh UX 3HAYCHHUS MPU MTOMOIIH
KHOTIOK CO CTPEIKAMMU.

Haxxatue kHONKuM 3amycKaeT ouepeHOe U3MEPEHUE U OOHOBIISET Tpaduk Ha
skpane. Haxarue kuonku [§] BiBoauT crimcox moburensekix auamnasosos s
OBICTPOrO BEIOOPA UX MEHTPAIBHON YaCTOTHI U AWara3oHa ckanupoBanus. Kpome toro,
MOXHO BBIOpaTh Bech auana3oH ckanupopanus (200 wm 500 MI' nis AA-200 nau
AA-500, coorBeTcTBeHHO). HaxxmMute kHOmKy i /U1 BEIBOJIa HA SKpaH CIIMCKa JPYrux
KOMaHJI, TOCTYITHBIX B 3TOM PEKUME.

4.3.2. I'pagpuxk R, X

B pexume epaghurxa R, X (BKIIIOUAaeTCS HAKATUEM KHOTIKH ) Ha SKpaH BBIBOJATCS
3HaueHUA R (aKTUBHOM, CIUIONIHASA JIMHUA) U X (PEaKTUBHOW, TyHKTUPHAS JIMHWS)
COCTaBIISIOIIMX UMIIEIaHCA AaHTCHHBI.



R, B 538+ 500 kly, Rl B 538+ 500 kly,

ann ano—
100+~ 100
N b v 0
ET1] 1 | T I, i~ ST 1] 1| T I |
-aon 1 -aon 1 '
rpaduk R,X rpaduk RILXII
nocjeIoBaTeabHast MOJICIb napajuiebHas MOJICb

Ha stux rpadukax mojaoxuTebHbIe 3HaYCHNUS PEAKTHBHOMN COCTaBIISIFOIICH
COOTBETCTBYIOT MHAYKTUBHOMN Harpy3Ke, a OTpUIIATEIbHBIC - EMKOCTHOU. OOpaTuTe
BHMMaHUE, 9TO Ha DKpPaH BBIBOAATCS pPa3InvHbIC TpaQUKH IMPU BEIOOpE
nocie008amebHol WA NapaileibHol MOJICIU TIPECTaBICHUS UMITE/IaHCA.
[RigExpert AA-500 omobpadicaem abconiomuoe 3HaveHue peakmusHol cocmasisiowell. |

4.3.3. llamamo cpaguxoes

B pexumax epagurxa KCB v epagpuxa R, X MoxHO 3aHecTH rpaduk B ogHy u3 100
stueek amst (kuornka ), a 3aTeM BEIBecTH rpaduK Ha SKpPaH IPU TOMOIILH
xuonku B

Kom6uuarms kuonok [[§] + Y orxpsiaer penaxrop naspanuit sueex mamsra.

4.4. Menw nacmpoex

Mento nacmpoex (U1s1 BXOAa B HETO HAXaTh KHOMIKY m B OCHOBHOM MEHI0) COICPIKUT
pa3In4HbIe HACTOMKH aHanu3aTtopa. Eie ogHo HaxaTue m BBIBOJIMT Ha YKpPaH
JOTIOJIHUTEIbHBIE HACTPOMKHU.

[Tpu HacTpolike TaitMepa MOJICBETKH UHIUKATOpa OOpaTUTE BHUMAHUE HA TO, UTO
BKJIIOUEHHAS MOJICBETKA CUIIBHO pa3psiKaeT akKKyMyJlaTop aHanuzaropa. 1o
BO3MOKHOCTH OCTaBIIINTE MOJICBETKY BBIKIIOUEHHOW. MeHto Koppexyus uacmomul
MO3BOJISIET KOPPEKTUPOBATH YACTOTY BHYTPEHHETO T'eHeparopa (B eAMHUIIAX ppm —
MHJITAOHHBIX JT0JI9X). Pesxkum Aumu-BY [Tonpko B AA-500] MOXKHO MCIIONB30BaTh IS
MOBBIIICHUS] YCTOMYMBOCTH aHAJIM3aTOPa K BBICOKOYACTOTHBIM ITOMeXaM (MepeaTYuKu
U T.IL.).

4.5. Ilookawuenue Kk Komnovromepy

Anamuzatopsl AA-200/AA-500 MoryT OBITH TTOAKIIOYEHBI K IEPCOHAIBHOMY
KOMITBIOTEPY LTSl OTOOPaKEHUS PE3YJIbTaTOB HU3MEPEHHI Ha €ro SKpaHe, CHATHS
CHUMKOB JKpaHa aHaJIn3aTopa U OOHOBJICHUS BHYTPEHHEH IporpaMmebl. Jlis
MOAKITIOUEHUs Uconb3yeTcs: cranaapTHeii USB-kabens. Heobxoaumeble mporpaMmbl
HaxoJIATCs Ha MPUIaraeMoOM K aHaJIU3aTopy KoMmakT-aucke. [locie ux ycTraHoBKU

oOpaturech K Pykogoocmey no ucnonb308anuio npocpamm.
10



4.6. 3apaoka akKymyanamopa

JInst 3apsiia HUKEIb-METaUI-THAPUTHOTO aKKYMYJIATOpa aHAIM3aTOPA UCTIOIb3YHTE
MpUiIaraeMoe K HeMy 3apsTHOE YCTPONCTBO WITH JIFOO0H APYrod HCTOYHUK
MIOCTOSIHHOTO TOKa ¢ HanpsbkeHueM 9...14 B. Kpome Toro, aiis 3apsiia MOXeT ObITh
UCIIOJIb30BaHa OOPTOBAsi CETh aBTOMOOWIIS.

Bo BpeMst paGoThl ¢ aHATM3aTOPOM 3apsITHOE YCTPOUCTBO MOKHO HE OTKITIOUATh OT
HETO.

[lepen HayamoM pabOThI ¢ AaHATIM3ATOPOM PEKOMEHAYETCS MPOBECTU MOJTHBINA ITUKIT
3apsiga akkymyssitopa B teuenue 10...12 gacos.

Kak TonpKo akkymMyasaTop OyJeT MOTHOCTHIO 3apsKEH, OH HAYHET HEMHOTO
HarpeBaTbcsa. HecMoTpst Ha TO, 9TO 3apsTHOE YCTPOHCTBO MOXKET OBITh MOJAKITIOYEHO K
aHAJIM3aTOPY HEOTPAHUYEHHO JIOJITO, PEKOMEHIYETCS BCE JKE OTKIIOYATh €T0 MOCHe
10..12 gacos 3apsna.

4.7. Tecm uzmepumens

DTOT peKUM MpeaHa3HAueH JIsl TpoBepku BU-BhIXoAa U IETEKTOPOB aHAIU3ATOPA.
Pexum Tecm uzmepumens BKIro4aeTcs HaxxaTrem Y Ha BTOpOM dKpaHe Menro
Hacmpoek. Ecny K pa3beMy aHTEHHBI HUUETO HE MOAKIIOUEHO, SKPaH aHaIM3aTopa
JTOJI’KEH BBITJISJIETH CIAEAYIOIINM 00pa3oM:

TecT HzMeFHTENA

’ _:l—Eie-z HarF.
— a0 o

: —
— Bl o

HamMuTe NHEYH ENaEHwW'S

[Tpu noaxntouernnn 50-oMHON HArpy3KH 3aKpalleHHbIe 00JIaCTH JOKHbI
COOTBETCTBEHHO M3MEHUTHCS (00paTUTE BHUMAaHUE Ha METKH «0e3 Harp.» u «50 Q»):

TecT HxHMeFHTENA

N — ek
= —Irin

: —_ "
—_— a0 o

HammMuTe NHEYH KNAEHW'Y

Ecan 3aKpPAIICHHBIC 00J1aCTH HE TIOSBIISIOTCS COBCCM, aHAJIN3aTOP HCUCIIPABCH.
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5. IlpumeHeHue aHAIM3ATOPA
5.1. Aumennui

5.1.1. Ilpoeepka anmennol

[IpoBepka aHTEHHBI TIEpE]] €€ MOIKIIOUYECHUEM €€ K IPUEMOIIEPEIAIOIIEMY
0o00opyI0BaHUIO BCeria Obula MpaBWIbHBIM aroM. Pexxum epaguxa KCB xak Helb3s
JIy4Ille NOAXOAUT AJIsl 3TOU LIEJH:

K.CE 146 200 2 2 000 kly,

OTOT CHUMOK dKpaHa aHajau3atopa nokasbiBaet rpaduk KCB BepTuKabHON aHTEHHBI
VKB, noakntoueHHOM uepes kabenb qiuHou 40 metpoB. Pabouas yactora - 146.2
MTI'n. KCB Ha 310i1 yactoTe - 1.1, 9T0 BecbMa HEIJI0XO.

Crnenyronuit CHUMOK dKkpaHa nokasbiBaeT rpaduk KCB npocToit aHTeHHBI (qumoist) ¢
XemaemMon pabodeit yactoTon 14.1 MI:

K.CE 14100 =1 000 Ky,

N3MmepenHast pe30HaHCHAs YacTOTa aHTEHHBI - 0k0J10 13.4 MI'11, 4TO CIMIIIKOM JajIeKo
ot kenaemoit gactotel. KCB Ha 14.1 MI'1 - okoio 2.5, 9T0 B OOJBIIMHCTBE CIydacB
HEOMYCTUMO.

5.1.2. Hacmpoiika anmenHbl

Ecnu npenBapurenpHas NpoBepKa BbIABUIA HEBEPHYIO HACTPOMKY aHTEHHBI,
ananuzatopsl AA-200/AA-500 moMoryT npuBecTH €€ B MOPSAOK.

12



Mo0KHO U3MEHUTD (PH3UYECKHUE pa3MEPbl IPOCTHIX AaHTCHH (HAIPUMeEp, JTUTIONS), 3HAS
YacTOTY UX PE30HAHCA, a TAKXKE JKEJAEMYIO YACTOTY HACTPOMKHU.

Bonee cioxHbIe aHTEHHBI COEPIKAT OOJIBIIIE DIIEMEHTOB HACTPONKH (BKITHOUAs
KaTYIIKH HHIYKTUBHOCTH, (GUIBTPHI-TIPOOKH | T.II.), TOITOMY HACTPOUTH UX C
ITOMOILBIO IIPOCTOr0 pacyeTa He yAacTcs. BMECTO 3TOro MOKHO MCITOJIB30BATh PEXKUM
usmepernus KCB nnu pexxum «gce napamempsl» aHTEHHOTO aHaJIU3aTopa s TOTo,
YTOOBI MOCTOSIHHO BUJIETh PE3YJIHTAT U3MEPEHUN B MPOIIECCE MOJICTPONKU Pa3TUIHBIX
3JIEMEHTOB aHTCHHBI.

J1yist MHOTOIMaNa30HHBIX aHTEHH Y00HO MCT0JIb30BaTh pexxkuM MyremuKCB. On
MO3BOJISIET YBUJIETh, KAK KaXK/IbI U3 OACTPOCUHBIX JIEMEHTOB AHTEHHBI (HaIpUMep,

MTOICTPOSYHBIA KOHJICHCATOP, KAaTyIIKa MHAYKTUBHOCTH WJIH K€ (pu3ndeckas JTMHa
37eMeHTOB aHTeHHbI) BiusieT Ha KCB Ha HeCKOMBKUX pa3IMYHbIX YaCTOTaX.

5.2. Koakcuanovubie 1unuu

5.2.1. PazomKkuymulii u KOpomKo3amkHymolii Kadeib

FLx 10000210000 kMy, FL,x 10000210000 kly,

200 X K 11 )q\

k[ 1]} EECERCEETTEEETEE TOITY 1 TECTTTPRETTORen Sttt I 100 .................. i FLTYRY T TTEETTRRRT
111 | FRSESA P S 11]1] FS— N R— -
-2ool— L -200 — :

PazomkHyTHIN Kabenb KopoTko3aMkHyTHIN kKabenb

Ha sTux cHuMKax skpaHa aHanu3aropa rnokasansl rpaduxu R,X nis otpeska kabens ¢
Pa30MKHYTBIM KOHIIOM, a TaK)Xe€ C KOPOTKO3aMKHYTBIM KOHIIOM. Pe30oHancHas
yacmoma - 3To To4Ka Ha rpaduke rae X (peakTHBHAS COCTABJISAIONIAs) paBHA HYIIIO:
e J[ns xabGenst ¢ pa30MKHYTBIM KOHIIOM PE30HAHCHBIC YaCTOTHI COOTBETCTBYIOT
(cneBa-HanpaBo) 1/4, 3/4, 5/4, u T.71. IIMHBI BOJIHBI B ’TOM Kal0erie;
e ][ KOPOTKO3aMKHYTOT'O KaOeJIst, 3TH TOYKH PacIojiokKeHsl Ha 1/2, 1, 3/2, u 1.11.
JUIMHBI BOJIHEIL.

[RigExpert AA-500 omobpascaem abconrtomuoe 3Ha4eHue peakmusHol cocmasisiowetl. |

5.2.2. HU3mepenue oaunvt kabenn

Pacmonoxenne pe30HaHCHBIX YacTOT 3aBUCHUT OT JUTMHBI Kabels u ko3 duiimenrta

YKOPOUYEHHS.
13



Kosppgpuyuenm yxopouenus - 370 XapaKTepUCTHKA KaOes, TOKa3bIBarOIIasl,
HACKOJIPKO MEUICHHEW PacipOCTPaHsIETCs B HEM PaIuOBOJIHA TI0 CPABHEHHIO €€
IBUKEHHEM B BakyyMe. CKOpPOCTh BOJIHBI B BAKyyM€ Ha3bIBA€TCS DJIIEKTPOMATrHUTHOM
MOCTOSIHHOM: ¢=299792458 MeTpOB B CEKYHY.

PasHbie TUTIBI Kabemnst IMEIOT Pa3IuYHbIN KOA()OUIIMEHT YKOPOUCHHS: HAIpUMeEDp, s
kabenst RG-58 on pasen 0.66. KpoMe Toro, 3ToT napameTp HECKOJIbKO U3MEHSIETCS B
3aBHCHMOCTH OT MPOIIECCa H3TOTOBICHHS KaOesl U UCTIOIb3yEeMBIX MaTEPHAJIOB.

Jliis u3mepenus Gpu3nUecKor AIUHBI Kabers,

1. Ompenenute OJHY U3 PE30HAHCHBIX YACTOT, UCHOJB3Ys Ipaduk R,X unu pexum
U3MEPEHUS «BCE ITapaMeETPhI».

[Tpumep:

F.x 483524 000kMy
100 ]
[ 1] [N . .__
o PPPTCC "'.""""- i
-50|- -\. .....................................

-100L

Pe3onancHast yactoTa, COOTBETCTBYIOIIAS
1/4 nnvuHbl BOJIHBI B oTpe3ke kadens RG-58
C Pa30MKHYTBHIM KOHIIOM, paBHa 4835 k11

[RigExpert AA-500 omobpadcaem abcontommuoe 3Ha4enue peakmusHol cocmasasiowetl. |
2. 3Has 3HAYEHUS JICKTPOMATHUTHON MOCTOSIHHOM U KO3 dUIIMEHTa YKOPOUCHUS
JUTSI 3TOTO THIIAa KaOellst, HAlWIUTe CKOPOCTh PACIIPOCTPAHCHHS
3JIEKTPOMATHUTHOW BOJIHBI:
[Tpumep:
299792458 - 0.66 = 197863022 MeTpOB B CEKYHIY
3. Beraucnoure pu3nUecKyro JUTMHY KaOels, pa3/ieuB HalICHHYIO BBIIIE CKOPOCTh
Ha pE30HAHCHYIO 4acToTy (B [ 11) 1 yMHOXMB pe3yJIbTaT HA YUCIIO,

COOTBETCTBYIOIIEE MOJOKEHUIO ITOW pe3oHaHCHOM yactoThl (1/4, 1/2, 3/4, 1, 5/4
U T.J.)

[Tpumep:
197863022 / 4835000 - (1/4) = 10.23 meTpoB

14



([leticTBuTeNBpHAS JUTMHA 3TOTO OoTpe3ka kabens - 10.09 m., uro
OTJIMYAETCsl OT pacdyeTHOM Bcero Ha 1%.)

5.2.3. H3mepenue korppuuyuenma ykopouenus

3Hast Pe30HAHCHYIO YacTOTY U (PU3HUYECKYIO JUTMHY KaOeJIsi, MOYKHO BBIUUCIIATH
KO2(DPUITUEHT YKOPOUCHUS:

1. HaiimuTte oqHy U3 p€30HAHCHBIX YACTOT, KaK OMUCAHO BBIIIIE.
ITpumep:
10.09 meTpoB kabenst ¢ pa30MKHYTBIM KOHIIOM
Pe3onancHas yacrota - 4835 kI’ (B TOUKe, cooTBeTCTBYIOLIEH 1/4
JUJIMHBI BOJIHBI)

2. Bpruncnure CKOpOCTh pacIpOCTpaHEHUs BOJIHBI B 3TOM Kabese: pa3aenuTe
JUHY Kabens Ha kodddunment 1/4, 1/2, 3/4 u 1.1. (B 3aBUCUMOCTH OT
PAacIoNIOKEHUS! Pe30HAHCHOM YacTOTHI), 3aT€M YMHOKbTE Ha PE30HAHCHYIO
gactory (B I'm).

IIpumep:
10.09 / (1/4) - 4835000 = 195140600 meTpoB B ceKyHIY

3. Omnpenenute K03)PHUIHCHT YKOPOUCHHS: Pa3ICIUTE HAHICHHYIO BBIIIE
CKOPOCTb Ha 3JIEKTPOMArHUTHYIO MOCTOSIHHYIO.

IIpumep:

195140600 /299792458 = 0.65

5.2.4. Buviagnenue noepeixrcoeHuii kaoensn
I[J'I}I HaXO0XIACHUA MCCTA IMOBPCIKACHUA Kabemns PICHOHB3YI>'ITC TOT XK€ CHOCO6, YTO U OJId
HU3MCPCHH: CI'0 JJINHBI. O6paTI/ITe BHUMAHHUC HA TIOBCIACHUC peaKTI/IBHOfI

cocrapisaomen (X) B pailoHE HYJIEBOM YaCTOTHI:

e Ecnm 3Hauenue X u3meHsAeTCs OT -0 10 0, B Kabele mpou3o0Iies 0OpbIB
e Ecmum 3nauenue X m3mensercs ot 0 1o +oo, B kabesie Mpon301I0 3aMbIKaHHE

[RigExpert AA-500 omobpascaem abconiomuoe 3HaveHue peakmusHol cocmaesisiowell. |
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5.2.5. H320moen1enue ompe3koe Kaoens 3a0aHHOI
INEKMPUUECKoul OJIUHbBL

OTPCSKI/I Ka0eJs OHpeHeHeHHOﬁ 3HCKTPHHCCKOﬁ JJIMHBI 4aCTO UCIIOJIB3YIOTCA KaK
KOMIIOHEHTHI OaJJaHCHBIX YCTpOﬁCTB, JIMHUA nepcaayu Ha KOAKCUAJIbHBIX JIMHUAX,
JIMHUAX 3aCPKKU.

YToOBI UBrOTOBUTH OTPE30K HY>KHOM 3JIEKTPUUECKON JUTUHBI,
1. Bpruucnure Tpedyemylo AIMHY oTpe3Kka. Pa3zaenuTe 31eKTpOMarHUTHYIO
COCTaBJISIOLLYIO Ha TpeOyeMyto yacToTy (B I'l). YMHOXBTE pe3yabTaT Ha
KO3 (HULIMEHT YKOPOUEHUS, a TAKKe Ha TpeOyeMbIit KO3 puiueHT (1o
OTHOIIICHMIO K A).

ITpumep:

1/4-BommHoOBO# oTpe3ok s 28.2 MI'r, kabens RG-58 (ko3¢ dunmerT
ykopoueHus - 0.66)

299792458 /28200000 - 0.66 - (1/4) = 1.75 meTtpos
2. IloaroToBbTE OTPE30K KabEMs JTMHOW YyTh OOJIBIIE, YEM PACCUMTAHO BHIIIE.
[Toaxmrounte ero kK aHanmm3aTopy. KabGenb momkeH ObITh pa3OMKHYT Ha KOHIIE
JUIS OTPE3KOB JIEKTPUUECKON JIMHBI 1/4- A, 3/4- A ¥ T.11., © KOPOTKO3aMKHYT
TUTst OTpe3koB 1/2-A, A, 3/2-A v T.1.
IIpumep:
[ToaroroBneH oTpe30k AIMHOU 1.85 M.
3amnac anussl - 10 oM.
Kabenb ¢ pa30MKHYTHIM KOHIIOM.
3. IlepekarounTe aHATU3ATOP B PEKUM «8Ce napamempnvi». Y CTAHOBUTE YacTOTY.
ITpumep:
VYcranosnena yactora 28200 kI 'w.
4. Ortpesatite HeOompmme Kycku (ot 1/10 mo 1/5 3amaca qiuHBI) OT KaOes 10 TeX
op, MOKa 3HaYeHUE X HE ynaJeT 10 HyJs (WM He nepeceder ero). [Ipu
HEOOXOMMOCTH HE 3a0y/IbTe BOCCTAHOBHTH IMEPEMBIYKY Ha KOHIIE KaOels.

IIpumep:

beino orpesano 11 cm.
16



5.2.6. H3mepenue xapakmepucmuueckozo CONpOmMueaeHus
Kaobena

Xapakmepucmuueckoe conpomueieHue - 3T0 OAUH U3 HanboJiee BaKHBIX TapaMeTPOB
J000r0 KOAKCHAIBHOTO Kabesd. OObIYHO MPOU3BOIUTENH YKa3bIBAIOT €T0 HAa BHELIHEH
u3osmpyomen ooosnouke kadensd. OnHAKO B HEKOTOPBIX CIy4asiX OHO HEU3BECTHO.

JIJ1 n3MepeHust XapakTepuCTHUECKOIO COMPOTUBIICHUS Ka0ens,
1. Hoaxnrounte OE3bIHAYKTUBHBIN pEe3UCTOP K KOHILY Kabeis. ConpoTuBiIeHUE
3TOr0 PE3UCTOPA HEBAXKHO, OJJHAKO PEKOMEHYeTCs UCIIOJIB30BATh PE3UCTOPHI C

conporusieHuem ot 50 7o 100 Om.

[Tpumep 1: Kabens RG-58 ¢ pesucropom 51 Om
[Tpumep 2: HemspecTHbIN Kabenb ¢ pe3uctopoMm 51 Om

2. Boiigute B pexum epagura R, X. [IpoBenure uaMepeHus: BO BCEM YaCTOTHOM
nuara3ose (200 MI).

ITpumep 1: kabenmp RG-58
FL = 00000 2400000 klMy,

100
S0 = et g e T ey ey ol iy
]
=0 e
-100 +

ITpumep 2: HemsBecTHbIN Kabenb

ﬁ]ﬁ{ 100000 2100 000 My,

[RigExpert AA-500 omobpadcaem abcontommuoe 3Havenue peaKkmusHol cocmasisiowetl. |

3. W3meHss nuana3oH CKaHUPOBAHUS U MPOBO/IS JIOTIOTHUTEIbHbIC U3MEPEHHS,
HAUJUTE YaCTOTY, rae R (CrutomiHas JIMHUI) TOCTUTAeT CBOEr0 MAKCUMyMa, a
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TAaK¥K€ 4acTOTy, rAe R mocturaer munnmyMma. B 3tix Toukax X (MyHKTUpHAS
JIMHUSA) IEPECEKAET HYJIEBOE 3HAUEHUE.

[Tpumep 1: 6.5 MI'y - makcumym., 12.25 MI'l1 - MUHUMYM.
[Tpumep 2: 13.25 MI' - makcumym., 29.5 MI'y - MUHUMYH.

4. TlepexntounTe aHATU3ATOP B PEIKUM «BCE MAPAMETPbI», OMPEICIIUTE TOUHOE
3HaueHUe R Ha HallICHHBIX paHee YacToTax.

[Tpumep 1: 54.4 Om - makcumyM., 51.1 OM - MUHUMYM.
[Tpumep 2: 75.2 Om - makcumym, 52.1 OM - MUHEMYM.

5. Buruucaure KBaI[paTHBIﬁ KOPCHDb U3 IIPOU3BCACHUA 3TUX JIBYX 3HAUCHUU.

[Tpumep 1: xopens (54.4 - 51.1) =52.7 Om
[Tpumep 2: xopens (75.2 - 52.1) = 62.6 Om

5.3. H3mepenue napamempoe opy2ux 3jiemenmos

Hecmortps Ha To, uTo ananm3zaTopsl AA-200/AA-500 npenHa3zHadeHBI I PAOOTHI C
aHTCHHAMH U aHTEHHO-(DUIEPHBIMU TPAKTAMH, OHH C YCIIEXOM MOTYT OBITh
WCIIOJTb30BAHBI 7151 U3MEPEHHS TapaMeTPOB JPYTUX JIEMEHTOB BHICOKOYACTOTHBIX

Herne.

5.3.1. Konoencamopul u kamywku uHOyKmueHoOCmu

Anamzatopsl AA-200/AA-500 criocoOHBI U3MEPATH EMKOCTH OT HECKOJIBKUX
nukogapan 10 1 MK® 1 UHIYKTUBHOCTH OT HECKOJbKUX HaHOTeHpu A0 100 Mk[ H.

CoeMHSITEe U3MEPSEMBII 3JIEMEHT C Pa3beMOM aHAIM3aTopa Kak MOKHO 0oJiee
KOPOTKHMH ITPOBOJIAMHU:

1. IMepexmrounTtech B pexXuM epagura R, X M BBIOCPUTE MTOJTHBINA JHAIIA30H
ckaaupoBanus. [loctpoiite rpaduk.

Fox 1000002100 000kMy R 100000 100 000 kMy
200 200
1uu k ............................................. 1uu ............................................... i ..

L N ST 1] ISP fidlis
-ogl........ : VR 111 | (RO A
-aool__.- 1 -200 1

[Tpumep 1: [Tpumep 2:
HewusBecTHbIl KOHIEHCATOD HewusBecTHas karyiika HHIYKTUBHOCTH
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2. Hcnonb3ys KIaBUIIN «BJICBO» U «BIIPaBO», BEIOEPUTE TAKYIO YaCTOTY, Ha
KOTOpo# nmapaMmeTp X HaXOAUTCs B quamna3one -25...-100 Om ais
KoHteHcatopoB wiu 25...100 Om ais uaaykTHBHOCTEH. [Ipn HEoOXoauMOCTH
M3MEHHTE JUAna30H CKAaHUPOBAHUS U TIOBTOPUTE U3MEPEHHE.

[RigExpert AA-500 omobpadcaem abcontommuoe 3Havenue peaKkmusHol cocmasisiowetl. |

3. llepekrounTeCch B pEXKUM «8Ce napamempuvl» U CUNTAUTE UCKOMbIE 3HaueHust C
nnu L ¢ qucries.

Bce naraMeTFbl

74000kl KCE: o
MNocned. Modene: IZ]: 576G

Bce narameTrbl

190 000 kMY, S'WF: o
Mocned. Hodene: 126710

R 000 AT Yy, 000 AR Ry
37 nf L: A7 Wl
[Tpumep 1: [Tpumep 2:

HewusBecTHbIN KOHIEHCATOD HewusBecTHas karyiika HHIYKTUBHOCTH

[ITockonvky RigExpert AA-500 ne onpedensiem 3uHaxK peakmusHol cocmasisiowetl, Ha
9MOmM IKPAH 8b1800AMCS KAK eMKOCHb, MAK U UHOYKIMUBHOCMb. |

5.3.2. Tpancghopmamopwu

Anamzatopsl AA-200/AA-500 MOryT OBITH UCHIOIB30BAHBI JJIsl IPOBEPKHU
BBICOKOYACTOTHBIX TpaHcopmaTopos. [loaxmtounte S0-oMHBIN pe3uCTOp KO
BTOPUYHOM 00MOTKE TpaHchopmaTopa (1yist TpaHCHOPMATOPOB C OTHOLLIEHUE BUTKOB
1:1) u ucnionb3yiite pexxuM epaguxa KCB nnu epagpuxa R, X nyis npoBepku
aMIUIUTYIHO-4aCTOTHOM XapaKTepUCTHKHU TpaHchopmaropa. s TpanchopmaTopos ¢
JIPYTUM OTHOLIEHHMEM BUTKOB B OOMOTKaX MCIOJIb3YHTE PE3UCTOPHI
COOTBETCTBYIOIIETO CONPOTUBIICHUS.

5.4. I'enepamop cucnanoe B4

YpoBeHb BBIXOJIHOTO CUTHAJIA aHaIMU3aToOpoB - okoJio +10 abm nia AA-200 u okomno
+5 nbMm st AA-500 (ra 50-oMHO# Harpy3Ke), MOATOMY aHAJIU3aTOPBI MOTYT OBITh C
YCIIEXOM HMCHOJb30BaHbl B KAYECTBE UCTOUHHKA CUTHAJIA BBICOKOW YacCTOTBHI.
Ucnonw3yiite pescum KCB unv pexuM «8ce napamempul», HAXaB JUIS 3aIlyCKa
reHepaTopa, a 3aTeM KHOIKY 4 /1715 TeHepali HenpepbIBHOTO curHana BY.
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