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1. Onucanue

RigExpert AA-170 — aT0
MHOTO(YHKIIMOHAIbHBIN aHaIU3aTop,
MpeHa3HAYEHHBbII JJI1 TECTUPOBAHUS,
IIPOBEPKHU, HACTPOUKHU U PEMOHTA aHTEHH
Y aHTEHHO-(UJEPHBIX TPAKTOB.

KiroueBoit 0cO0OEHHOCTBIO ATOTO
aHanu3aTopa sIBIseTcs rpaduaeckoe
otobpaxenue 3apucumoct KCB

(ko3¢ dunerTa crossueit BOJIHBI) U
UMIIEaHCa OT YaCTOTHI. DTO MO3BOJISIET
3HAYUTEIHPHO YMECHBIIUTh BPEMS,
HE00X0IMMOE JUISI KaUeCTBEHHOMN
HAaCTPOWKHU aHTCHHBI.

Y 1006HbBIE B UCTIOTB30BAHUH PEIKUMBI
U3MEPEHUH, KaK U JIOTIOJIHUTEIILHBIE
(GyHKIMY, TOCTYIHBIC MPU TOAKIIOYCHUN
K KOMIIBIOTEPY (MIOCTPOCHHE AUarpaMm
CwmuTa U T.1.) A€NAIOT aHAJIW3aTOp aHTEHH
RigExpert AA-170 npuBiekaTeabHbIM KaKk
U1 IPO(HECCUOHATIOB, TaK U JIJIS
paauooOuTenen.

IIpu momoliu 3TOro ananau3aropa ¢
YCIIEXOM PEILIAIOTCs CIEAYIOLIUE 3a1a4u:

® brICTpas NpOBEPKa aHTCHHBI

¢ Hacrpolika aHTEHHBI

e (CpaBHEHUE XapaKTEPUCTUK
aHTEHHBI J10 U TIOCJIe
OTIPENIETIEHHOTO COOBITHUS (JIOXKb,
yparad 4 T.II.)

¢ lI3roroBieHNE KOAKCUAIBHBIX
JMHUHN U U3MEPEHHE UX NTapaMeTPOB

¢ BrisiBiaeHue nNoBpexIeHN Kabes

® lI3mepeHue eMKOCTH U
MHIYKTUBHOCTH PEAKTUBHBIX
Harpy3okK
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1. Pa3bnem aHTEHHBI

2. XKuakokpucTalsIM4ecKui
IUCILIeHn

3. KnaBuarypa

4. Knomnka (cTapt/cron
W3MEPEHUI1, BBOJ)

5. Kuomnka (BBIXO[ B
MEHIO, OTMEHA)

6. Kuomka BKIIFOUCHHS ITUTAHUS
Pazwem USB



2. Cnenudukanus

YacroTaeii guamazon: 0.1...170 MI'ng

JIMCKpeTHOCTh YCTAaHOBKHU T0JIb30BaTeNeM 4acToThl: 1 k11t

HMuanason n3mepenus KCB: 1...10

OTtoOpaxkenune KCB: miis 50- u 75-0MHBIX cUCTEM

Nunukanus KCB: mudposas nnanKanus Uiy 3akpalieHHas mojaoca

Juana3zon umepenus R, X: 0...1000, —1000...1000 Om — B pexxume BbIBOIA
yucioBeix 3Hauenuit; 0...200, —200...200 Om — Ha rpaduke

Pexxumbl paboThI:
- HN3mepenne KCB Ha 01HOM WJIM HECKOJBKUX YAaCTOTAaX OJHOBPEMEHHO
- Usmepenue KCB, Bo3BpatHbix oTeps, R, X, Z, L, C Ha 106011 vactote
pabouero nuamna3oHa
- I'padux 3aBucumoctu KCB ot yacTtoTsl, 100-TOueuHsbIi rpaduk
- I'padux 3aBucumoctu R, X ot vacrotsl, 100-Toueunsiii rpapux

Brixon BY:

- Tun pazsema: UHF (SO-239)

- BrixogHoii curnan npsimoyrosibHo# Gopmel ¢ yacrotoit 0.1...30 MI'u. Ha
00J1ee BBICOKMX YaCTOTaX M3MEPEHHS MPOU3BOSTCS HA TPEThE U MATON
rapMOHUKAX.

- Bbxognas MomHOCTh: 0K0J0 -10 1bMm (Ha Harpyske 50 Om)

IIutanue:

- MapranueBsie wiu 1menounsie 6arapeiiku 1.5 B, Tunopasmep AA, 3mir. *

- Akxymynstopsl 1.2 B, Ni-MH, 1800...2700 MA-4, Tuniopasmep AA,
3mr. *

- BpeMs paboThl OT MOJHOCTHIO 3aPsKEHHOTO aKKyMYIISITOpa Mpu
HEIMPEPHIBHOM U3MEPEHUU: HE MeHee 3 4acoB; BpeMs paboThl B peKUME
0XKUJaHUS: HE MEHEE 2 CYTOK

- Ilpu mogkiIrOYeHUH K KOMIBIOTEPY WM K ceTeBoMy agantepy ¢ USB-
THE3/I0M aHaIU3aTop MEPEKII0YAETCA Ha MUTAHUE OT 3TUX UCTOYHUKOB

WnTepdeiic:
- I'paduuecknii qucnneit ¢ pazpemnienueM 128-64 1 cBeToIMOIHOMN
ITOICBETKOM
- BunarosammuTHas knaBuatypa, 6-3 KjIaBuIl
- MHOros3bI1YHbIE MEHIO U CUCTEMA TTOMOILU
- Tloaxmrouenue k koMmmbroTepy uepes unrepdeiic USB

Pasmepsr: 22-10-3.6 cm
PaGouas temneparypa: 0...40 °C
Macca ¢ 6atapesmu nutanust: 400 r.

* B KOMIIJIEKT IIOCTaBKH HE BXOJAT. HpI/I H€O6XOI[I/IMOCTI/I an/Io6peTa}0Tc;1
MOJIL30BATCJIEM BMCCTC C COOTBCTCTBYIOIIUM 3apsAAHBIM YCTpOﬁCTBOM.



3. Mepbl IpegoCTOPOKHOCTH

He nmoaknroyaiite aHaIM3aTOp K aHTEHHE BO BPEMS IPO3BIL.
Pa3psiapl MOTHAM ¥ HAKOIUIEHHOE HA aHTEHHE CTaTHYECKOE
AIEKTPUUYECTBO MOTYT OBITh CMEPTENbHBI IS ONepaTopa.

He ocraBnsiite aHann3arop MOAKIIOYEHHBIM K aHTEHHE TTOCTIE
OKOHYaHHS paboThl ¢ HUM. [ pO30BBIC pa3psIbI LU
PACTIOJIOKEHHBIN PSIIOM MEPEAATYUK MOTYT BBIBECTH
AHAJIN3aTOP U3 CTPOSL.

He nomaBaiTe curiai BEICOKOM 4acTOTHI HA BXOJI
aHaim3aropa. He noakirodanTe ero Kk aHTEHHE, €CIIU PAIOM
PACIIOJIOKEHBI JAEUCTBYIOINAE EPEIATUYUKH.

Omnacaiitech pa3ps/ia CTaTUYECKOIro AJIEKTPUUECTBA IIPU
MOJIKJIFOUE€HUH aHaIu3aropa K kadeimto. Pekomenayercs
3a3eMJIUTh KaOemb nepes] MOAKIIOYECHUEM.

He ocraBnsere aHaJIn3aTop B PCIKUMC U3MCPCHHA, CCIIN OH
HCfICTBHTeJIBHO HC UCIIOJIBb3YCTCA. OTO MOXKET CO34aTh ITIOMCXH
PacCIIOJIOKCHHBIM BOIM3HU IMIpUCMHUKAaM.

[Tpu paboTe ¢ KOMIBIOTEPOM B MEPBYIO OUYEPEIb MOIKIIOUNUTE
Ka0eJb K aHTEHHOMY pa3beMy, a 3aT€M CaM aHaJu3aTop K
pazbemy USB xommbroTepa. To MO3BOJIUT U30€KaATh
MOBPEXKACHUS aHATN3aTOPa CTATHYECKUM DJIEKTPUUYECTBOM.



4. PaboTa ¢ aHAIM3aTOPOM

4.1. Iloozomoexa Kk pabome

OTKpoiiTe KpBILIKY OaTapeiHOro OTCeKa Ha 3aJHel MaHenxu npudopa. Y CTaHOBHUTE
npeaBapuTenbHO 3apsbkeHHble Ni-MH akkyMynsiTopsl (Tpuy IIT.) HA HanpsbkeHue 1.2
B (nnm Tpu moayTopoBOsbTOBEIE OaTapeliki) Tunopasmepa AA, codnronas
MOJISIPHOCTb.

He nonmyckaercs:
— UCTOJIb30BaTh CTapble U HOBBIE OaTapen BMECTE;
— OJIHOBPEMEHHO HCTOJIb30BaTh OaTapey pa3HbIX TUIIOB;
— HarpeBaTh, pa30upaTh WM I0MYyCKaTh KOHTAKT OaTapeil ¢ IiaMeHeM;
— JIOITyCKaTh KOPOTKOE 3aMbIKaHUe OaTapei;
— IBITATHCS Nepe3apsoKaTh MIETOYHbIE WM MapraHIileBble Oarapeu.

J114 3apsina akKyMyJIsiTOPOB CIIEAYET UCIIOJIb30BaTh 3apsHOE YCTPOMCTBO TOJIBKO
PEKOMEHIyEMOI'0 U3rOTOBUTEIIEM THIIA.

HemnpasuibHoe UCTONb30BaHNEe OaTapeii MOXKET BhI3BATh BHITCKAHUE JICKTPOJIUTA,
9TO B CBOIO OUEPEIb MOXKET CEPHhE3HO MOBPEIUTH MPUOOP.

Brinumaiite 6atapeu, eciau npubop He OyneT UCIOIb30BaThCA B TEUCHUE
JUIUTETILHOTO BPEMEHHU. XpaHuTe Oatapeu B MPOXJIaTHOM MeECTe.

4.2. Bknrouenue u evlKi11ouenue anaiusamopa

BxiroueHne 1 BBIKIIIOUEHHE aHAJIM3aTOpa IPOU3BOAUTCS HAXKATUEM KHOIIKH
BKJIFOUCHHUS MMUTAHU, PACIIOJIOKEHHOHN B MPaBOM HIDKHEM YTy KJIaBHATyphl pubopa.
[Ipu Ha>kaTUU Ha 3Ty KHOIKY Ha 3KpaHe 0TOOpa)kaeTcsi HOMEp BEPCHH MPOTPAMMBbI
aHaJIM3aTopa, a TaKXKe HampsDKEHUe O0aTtapen MUTaHUs.

Cucrema 3KpaHHBIX MEHIO aHanu3aTopoB RigExpert, onucanHnas nanee, npejajgaraer
npocToil v 3¢ (PEeKTUBHBIN CIIOCOO YIIPaBICHUS aHATU3ATOPOM.



4.3. Ocnoenoe meHio

OcHosHOe MeHIo TIOSBISCTCS Ha 9KpPaHC NTOCJIC BKIIIOUYCHUA TN TAHUA aHAJIN3aTOpa:

OCHOEHDE MEHH [

B Hactrodkd B Mraeuk KCE
E MNorMowe Blrarue E.=
B 4cr.4act. Wb Merdte KCB
B Yzt non. E+H 5k CE

A Pewkur N B MeruTth BECE

OcHogHoe meH1o CONEPKUT KOPOTKUI CIIMCOK KoMaH1. HaxkaTue kiiaBuil Ha
KJIaBUaType MPUBOAUT K 3aIyCKY COOTBETCTBYIOILUX PEKUMOB U3MEPEHUH, YCTAHOBKE
JOTIOJIHUTEIIbHBIX [TAPaMETPOB U T.II.

B IMpaBOM BCPXHEM YTIJIY OCHOBHO20 MeEHIO PACIIOIIOKCH UHIAHUKATOP IMUTAHUS:

® /nouxamop 6amapeu TI0OKa3bIBACT CTENEHb pa3psana O0arapeu. [Ipu cHmxeHun
HaIPSKEHUS 10 KPUTUUECKOTO YPOBHS 3TOT UHAUKATOP HAYUHAET MUIaTh.

e [luxmoepamma USB oroOpaxkaeTcs npu MOAKIIOUYEHUN aHATU3aTopa K
KOMIIBIOTEPY WJIM K aIaNTepy NOCTOssHHOTO Toka ¢ USB-paszbemom.

Cucrema nomouiy (Ha3HaY€HUE KIABUII U CIUCOK (PYHKIMIT) BCTpOEHA B CaM
AHAJIM3aTOP: HaXKaTHe KHONKY [J§] BBIBOIUT HA AUCILIEH SKPaH MOMOILH,
COOTBETCTBYIOIIUN TEKYILIEMY PEKUMY U3MEPECHUM.

4.4. O0no- u mHozouacmommuule pescumvl UamepeHuil

B ogHOYacTOTHOM pexrme pasauyHble napaMeTpbl AaHTEHHBI WU IPYTOM HArpy3KH
U3MEPSIOTCS HAa OJHOM 3aJJaHHOM YacToTe. B MHOIO4YacTOTHOM pEKUME UCIIOJIb3YETCS
HECKOJIBKO TaKMX YacCTOT.



4.4.1. Pestcum uzmepenus KCB

Haxxmure kHoniky ] B 0OCHO8HOM MeHI0, a 3aTE€M 3aIyCTUTE U3MEPEHUE KHOMKOM .
Ha skpane otoOpazstcs pabodast 4acToTa, 3aKpaiieHHast oJioca, a TaKXKe 3HAaUCHUE
KCB B uncioBoM BUIE:

HzMereHHe ECE
123 456 Ky, 2 6
k.CE

1 15 2 Iys 10

MoxHO ycTaHOBUTH yacToTy Juist uaMepenuss KCB (kHonka ) W
YMEHBIIUTH/YBEIUUUTH €€ (KHOTIKU «BJIEBO» U «BIpaBo»). Haxkarue

KHOTIKU HayMHAET WIM OCTaHABJIMBAECT U3MepeHre. Muraroias nuKTorpamma ¢
M300paKeHUEM aHTEHHBI (B PABOM BEPXHEM YTIy 9KpaHa) MOKa3bIBAET, UTO PEKUM
n3MepeHus BkiroueH. Haxxatne kHonky [J§] BBIBOJUT Ha 3KpaH CIUCOK APYTUX
(GyHKLUH 3TOTO peKUMa.

4.4.2. Pesrcum MyromuKCB

Amnanuzatop RigExpert AA-170 umeer BO3MOKHOCTh OJHOBPEMEHHO O0TOOPaKaTh
3HaueHuss KCB cpasy /U1l HECKOJIBKHX YacCTOT:

ManeTHECE (K] ManeTHECE (PR
3 R00 KMy KCE: 1.42 a0k, T
7100 KMy KCE: 1.40 o0k, 1
14100 kM, KCE:1.33 19100kfe, T ]
21100kl KCE:1.39 2100kfe, ]

B 2E200KM,  KCE: .44 p2gzo0efy, HECT———1

YucnoBoe oToOpakeHue 3akpanieHHas mojuoca

OTOT pEXUM MOKET OBITh HCTIOJIL30BaH MPU HACTPOINKE MHOTOIUAMIA30HHBIX U
HIMPOKOTIOJIOCHBIX aHTEHH. [Ipy MOMOIIM KHOIIOK «BBEPX» U «BHHU3» MPOUCXOJUT
BBIOOP OJTHOM M3 MATH YaCTOT JUIsl BBOJA WJIM U3MEHEHUS €€ 3HaueHus. BBoja 3HadeHus
4aCTOTHI MPOU3BOJIUTCS NOCie HaxaTusi kHomnku P . Knomnka m BBIOMpaeT
3aKpalieHHY0 TOJIOCY WK YUCI0BOe oToOpaxkeHue 3nauenuss KCB.



4.4.3. Pestcum «6ce napamempbol»

B 3TOM pexuMe (KOTOPBIM BKIKOYAETCsS KHOIIKOM E) Ha JUCIUICH BBIBOAATCS Cpasy
HECKOJIBKO IapaMeTpoB Harpy3ku. B wactHocTh, 3o KCB, Bo3Bparssie notepu (BII),
IZI (monynb umnenanca), aktuBHas (R) u peaktusnas (X) cocraBustoniue. Kpome
TOT0, BBIBOJSTCS COOTBETCTBYIOIIME 3HaUeHUsI UHIYKTUBHOCTH (L) 1 emkxoctu (C):

Bce narameTrbl

123456 kMy  KLE:

2.5
EN: 7.2 Ak |£]: 49.3 @
F:ad2 0 s =263 0

Z: 35 n?P
Rll: 72.7 @ all: -BEE O
Cll: 19 nP

J1j1s 3TOTO pexruMa MOXKHO BBIOpATh KaK noC1e008amebHyIo, TaK U NapaiieibHyo
MOJIeJ b TIPEJICTABIICHUS UMIIeIaHCca HATPY3KH (BBIOOP MOJIENH MPOUCXOIUT B MEHIO
HACMPOEK):
¢ B nocnenoBaTeapHON MOJIETH UMIIEIAHC TIPEICTABIICH KaK €ro aKTUBHAS U
pEaKTUBHAsI COCTABIISIONINE, BKIFOYECHHBIC MTOCIEA0BATEIHHO:

—
R
Z=R+jX =
X
T S

e B HapaJIJICJIBHOfI MOJICJIN aKTHUBHAS U PCAKTUBHAA COCTABJIAIOIINC BKIFOYCHBI

apauieyIbHO:
L E—
Z=R |+ jX RIIX
o—1 1

4.5. I'pagpuueckue pexcumol

KiroueBast ocobennocth aHanu3zatopoB RigExpert — cnocoOHOCTh 0TOOpakaTh
pa3JIMYHbIE TapaMeTPhl HArpy3Ku B Buje rpaduka. ['paduku 0coOCHHO MOJIC3HBI JJIs
HaOJI0ICHHS 32 IOBEIEHUEM TOTO WJIM WHOTO MapaMeTpa B 3aJaHHOM JTUaTia30He
YacToT.



4.5.1. I'pagpux KCB

B stoMm PEKUMC (BKJHO‘-I&CTCH HaXXaTuemM KHOIIKHU B OCHOBHOM MeHiO) Ha 3KpaH
BBIBOJATCA 3HAYCHUA KCB B 3aBHCHMOCTH OT YaCTOTHI:

k.CE a5 000+ 35 000 kly,

31ech MOXKHO 3a/aTh LEHTPaIbHYIO yacToTy (kuonka [BY) wmn nuanazon 0630pa
(xuorka [KY). MosxHo Takske yBeqHIUTb MM YMEHBIIHTE 3HAYCHHS STHX TAPAMETPOB
IIPY MOMOILH KHOTIOK CO CTPEJIKAMH.

Hasxarne kuonku [] BBIBOIUT CIIECOK TIOGUTEIBCKUX AHATIA30HOB IS OBICTPOTO
BBIOOpA MX IICHTPAJIbHOW YaCTOTHI U AWaNa30Ha ckanupoBaHusi. Kpome Toro s
CKaHHMPOBaHMSI 31€Ch MOXHO BBIOpATh BECh JIMANA30H YacTOT, B KOTOPOM paboTaet
aHaIu3aTop.

HaxaTue KHONKU 3aIlycKaeT ouepeJHOe U3MEpEeHUe U OOHOBIIAET rpaduk Ha
DKpaHe.

Haxxmure kHonky i Ul BBIBOJIa HA DKPaH CIIMCKA BCEX KOMaH/, IOCTYIHBIX B ’TOM
pexume.

4.5.2. I'pagpux R, X

B pexume epagpux R, X (pexuM BKIIOYAETCS HAXKATHEM KHOIIKU ) Ha dKpaH
BBIBOJATCS 3Ha4eHUs R (aKTUBHOM, cruiomHas JuHUs) U X (PEaKTUBHOM, MyHKTUPHAS
JINHUS) COCTABJISIONIMX UMIIE/IaHCA aHTCHHBI.

F.x B 5AS 00 KMy Rl B 5AZ 00 KMy,

ann ano—

100 -+ 100}

N i w0 0
1] 1 | T R, o SET1] 1] T R |
-200 1 -200 aul '
rpadux R, X rpaduk RILXII

MOCJICIOBATEIIbHAS MOICITh napauiesibHas MOJICITh

10



Ha »Tux rpadukax nosoxutenbHble 3HAUCHUS] PEaKTUBHOM COCTABIIAIOIIEH
COOTBETCTBYIOT HHIYKTUBHOMN HAarpy3Ke, a OTpHUIaTeIbHbIe — eMKOCTHOM. OOparure
BHHMMAaHUE, YTO Ha SKPaH BBIBOJATCA Pa3IMUHbIC rpaUKU IpU BEIOOpE
nocneo08amenbHol WA napaiielbHol MOJICNIN IPEICTaBIICHUS UMIIEAAHCA.

4.5.3. Ikpan uuciennvix 3HaveHull

B pexumax epagurxa KCB v epagpuxa R, X HaxkaTe KOMOWHAIIUY KJIABUIII
+ I} BHIBOIUT HA DKpaH YKCIICHHBIC 3HAYEHUS PE3YIbTATOB U3MEPEHUS Ha TOMN
4acTOTe, KyJla yKa3bIBaeT Kypcop:

b 000 klMy  KCE:104

EM: 1.6 3k IZ]: 3.2 0
F:22d60 s -ZBE10

Z:¥n?
Fll: 5400 q  &l: -4556 Q
Cll: 4 nd

HamruTe NHEYH KENAEHWY

4.5.4. Ilamams zpagpuxoe

B pexumax epaguxa KCB v epaguxa R, X moxHo 3aHectu rpaduk B ogay uz 100
staeex mamath (xuonka [), a 3atem BriBecTH rpaduk Ha SKpaH IPH TOMOLITH
KHOIIKU E Conepxumoe siueek namsru (cero 100 siueek) coxpansercs mnocie
OTKJIIOUEHMSI TUTaHUs Ipuoopa.

KomOunanus knonok Jgf + E OTKPBIBAET PEIAKTOP HA3BAHUU SIYECK ITAMSTH.

4.6. Menw nacmpoex

Memnto nacmpoex (1151 BXOJa B HETO HAXKATh KHOIIKY m B OCHOBHOM MEHI0) COJIEPIKUT
pa3iinyHbIC HACTOWKH aHanu3aTropa. Ha nmepBoit cTpanuiie HaXOAATCS CIAEAYIOLINE
KOMAaH/IbI:

HactrodkHd [T, 1 ¥z 4]

H dzbik F FYCCEHA

B Modceetea kEEN.

B 2e4k FEEN.

B Eataredkd ¢ MilMH

E Nanes

A - nFHHATE, [ETNRE] - 0THEHA
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P4 — BHIOOD SI3BIKA;

BN

— BKJTIOYCHHE WJTU BBIKJTFOUCHUE (JIJIs1 YBEIIMYCHUS BPEMEHH PaOOThI OT
OaTapeil) MOACBETKH dKpaHa;
— BKIIIOUCHHE WJIU BBIKJITFOUCHHUE 3BYKOBOW MHAMKAIIUN HAXKATHS KHOIIOK;

(] -

5
paboThl HHAMKATOPA pa3psia OaTapeii;

— BeIOOp Tuna Oarapeu nutanus (NiMH unu menoynas) — s npaBUIbHON

m — BBIBOJI Ha 3KpaH BTOPOI CTpaHUILIbI HACTPOEK, 1€ MOKHO MEHSTh
napaMmeTpsl BbiBoa Ha 3KkpaH 3HaueHuit KCB u R, X:

HacTrodkHd [T, 2 Mz 4]

B Harp4gzka RO D
B Modene 2 F nocnedoe.
E 0anes

A - NnFHHATE, [ETNRA] - 0THeHa

— YCTaHOBKA BOJIHOBOT'O CONPOTUBJIEHUS TPAKTA, B KOTOPOM ITPOU3BOIUTCS
mmepenne KCB: 50 uu 75 Owm;

E — BBIOOp MOCIIEIOBATENBLHON UM MapasieIbHOW MOJIEIH MPEACTABICHUS
MMIIE/IaHCA HArPy3KH;

m — BBIBOJI HA DKPaH TPEThEU CTpaHUIbl HACTpOoeK. Ha Hel HaxosaTCss KOMaH bl
BKJIIOYEHUS TECTOBBIX PEXKUMOB M3MepuTelsl. C UX MOMOIIBI MOXKHO
MPOBEPUTH pabOTOCIOCOOHOCTH TpHbOpa:

HactrodkHd (TR, 3 ¥z 4]

B TecT FEZHCTHEHOMD MOCGTA
B Tect A4= deTekTOFRa

B TecT ECTFOSHHOMD PHALTFA
E Nanes

™ - NFHHATE, [ETNRA] - 0THeHa

— BBIBOJI MHIMKATOPa HANPSHKEHUH TIeY U3MEPHUTEIHHOTO MOCTa. Eciu k
pa3beMy aHTEHHBI HUUETO HE MOJAKIII0YEHO, SKpaH aHaJIH3aTopa J0JKEH
BBITJISIZIETh CJIECAYIOIIKUM 00pazoMm:

12



’ _—:lEie-3 HarF.
— Al o

P -_:IE;E'E HarF.
— Al o

NEaa Knaeywa - EslHod

[Ipu noaxmrouernu S0-oMHOM HAarpy3KH 3aKpallieHHbIe 00J1aCTH TO0KHBI
COOTBETCTBEHHO U3MEHUTHCS (0OpaTuTe BHUMAaHUE Ha METKU «0e3 Harp.» u «50
Q»):

’ _:—593 HarF.
— Al o

P __:IE;E'E HarF.
= Al o

NMEaA Knaedwa - EblHod

B ucnpaBHOM aHanu3atope 3aKpaiieHHbIe 00JaCTH HE BBIXOST 32 YKa3aHHBIC
MIpEIEbI.

— BBIBOJI TpaduKa 3aBUCUMOCTH HANPSKEHUS JIETEKTopa OT 4acToThl. Eciu k
pa3beMy aHTEHHBI HUYETO HE MOJAKIIOYEHO, OH J0JKEH UMETh BUJ,
IIPEICTABICHHBIN HA PUCYHKE:

NEaa Knaeywa - EslHod

KpuBast HampsikeHHs He JOJKHA BBIXOJUTH 32 0003HAUYECHHBIE
TOPU30HTAJIBHBIMU ITyHKTUPHBIMU JIMHUSAMH IIPEEIIbI (BEpTUKAIbHbIE
IIyHKTUPHBIE JIMHUM SBJSIOTCS TPAHULIAMHU [TOJAMANa30HOB aHAIN3aTopa).
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— BBIBO/JI aMIUIUTYAHO-YaCTOTHON XapaKTEPUCTUKHU (PUIIBTPA OCHOBHOM
cenekuuu u3mepures. Eciii K pa3beMy aHTEHHBI HUYETO HE IO AKIOYEHO, OHA
JOJDKHA UMETh BUJ, ITPEACTABICHHBIN HA PUCYHKE:

NMBaa KNAEHWA - EblH0d

Bepiuna kpuBo# J0JKHA HAXOJUTHCS HA CEPEAMHE YKpaHa B 00J1acTH,
O4YEPUYECHHOU TOPU3OHTAIBHBIMYU ITYHKTUPHBIMU JIMHUAMMU. Jlomyckaercs
HE3HAYUTEIIbHBIM CABUT XapaKTEPUCTUKHU I10 YACTOTE.

m — BBIBOJI HA DKPaH Y€TBEPTOM CTPaHUILIbI HACTpOeK. Ha Hel pacnoioKeHbl
KOMaH/Ibl cOpOCa HACTPOEK M OUUCTKH MaMsTH rpa(uKoB:

HactrodkHd [cTr. 9 4z 4]

H CEFOC HAacTFORE
B CEFac rraPHEQE
B Oanees

A - NFHHATE, [ETNRA] - 0THeHa

— BO3BpAaT BCEX HACTPOEK MpuOOpa K 3HAYEHUSM, IPUHATHIM 10
YMOJIYaHHIO;

— OYHUCTKA BCEX AUEEK MaMATU IpadUKoB;

B8] - nepexon x nepgoit crpanue HacTpoek.

4.7. Ilooknwuenue Kk Komnslomepy

Amnanuzatopsl RigExpert MOTyT ObITh MOJKITIOYEHBI K IEPCOHATBHOMY KOMIBIOTEPY
1utst 601ee MHGOPMATUBHOTO OTOOpaKEHUS PE3yJIbTATOB M3MEPEHUN Ha €ro YKpaHe,
CHSITUSI CHUMKOB 3KPaHOB aHAJIM3aTOPOB, a TAKXKe J1JIs1 OOHOBJICHUS BHYTPEHHHUX
nporpaMm. JlJis MOJKIIFOUEHUS UCIONb3yeTcs cranaapTHbiil USB-kabenb.
Heob6xonuMblie mporpaMMbl HaXOIATCS Ha MPUJIAraéMoOM K aHaJIM3aTopy KOMIAKT-
JIUCKE, a X OOHOBJIEHHBIC BEPCUU MOXKHO CKaydaTh C caiiTa www.rigexpert.com.
[Tocne ycraHOBKH MpoTrpamMM 00paTuTech K PyKo8oocmey no ucnoib308aHuo
npOCPaAMM.
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5. IlpumeHenune anajau3zaropa
5.1. Aumennui

5.1.1. Ilposepka anmennol

[IpoBepka aHTEHHBI IEpE] €€ MOAKIIOUYEHUEM €€ K PUEMOTIEPEAA0LIEMY
000pyI0BaHMIO Beeria ObLTa MpaBMWIIbHBIM arom. Pexxum epagurxa KCB xak Helb3s
JIy4lIe NOAXOIUT IS 3TON LEIIN:

k.CE 100 2 200 klMy

DTOT CHUMOK JKpaHa aHanu3aropa nokassiBaet rpaduk KCB anTeHHbI ¢ paboueit
gactoroii 7.1 MI'1. KCB Ha »T0i1 uactore — okoJio 1.1, 4To BECbMa HEILIOXO.

Crnenyromuii CHUMOK 3Kkpana nokasbiBaeT rpaduk KCB mpocroit antenns! (qumnods) ¢
xKemaemoit padoueit vacroroit 14.1 MI';:

k.CE 14100 =1 000 Ky,

N3mMepenHasi pe3oHaHCHAs 4acToTa aHTEHHbI — 0K0JI0 13.4 MI'1, 4TO CIIMIIKOM JajeKko
ot xxenaeMoit yactotbl. KCB Ha 14.1 MI'1 — okoJ10 2.5, 4TO B OOJIBITMHCTBE CITy4acB
HEJIOMYCTUMO.
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5.1.2. Hacmpoiika anmeHHbl

Ecnu npensapurenbHas NpoBEpKa BbIABUIIA HEBEPHYIO HACTPOUKY AHTEHHBI,
aHanuzatopsl RigExpert noMoryT npuBecTy €€ B OPSIOK.

Mo>kHO U3MEHUTh (PU3NYECKHUE pa3Mepbl MPOCTHIX aHTEHH (HapUMep, TUIO0JI), 3Has
4aCTOTY UX PE30HAHCA, a TAKXKE JKEIAEMYIO YaCTOTY HACTPOUKHU.

Bonee cnoxHble aHTEHHBI CO/EPKAT OOJIBIIIE FJIEMEHTOB HACTPOMKH (BKIIIOUAst
KaTyUIK{ UHAYKTUBHOCTH, PUIBTPBI-IPOOKH U T.I1.), IO3TOMY HACTPOUTH UX C
IIOMOILBIO IIPOCTOTO pacyeTa He yAacTes. BMeCTO 3TOro MOKHO MCIOJIB30BATh PEXKUM
usmepenuss KCB nny pexuM «ece napamempuvl» aHTEHHOTO aHAIIN3aTopa I TOTO,
YTOOBI MOCTOSIHHO BUJETH PE3yJIbTAT U3MEPEHU B MPOIIECCE MOACTPONKH Pa3TUUHBIX
2JIEMEHTOB aHTCHHBI.

5.2. Koaxkcuanvuvie runuu

5.2.1. Pazomknymulii unu KOpomkKo3amkKHymaulil Kadenop

F.x 10000290000 kMy, R 10000210000 gy
=] " . =i ] :
111 | P —— : - t- ............. : v 100 ................. : .-.)l{ .........
0 —_— — bR —— .
11| S N FC— ST S -
-anol_ L -anm | .
Pa3oMkHYyTBII Kabenb KopoTko3zaMkHyThIH Kabenpb

Ha stux cHuMKax skpaHa aHanu3aropa nokasassl rpaduku R, X mist oTpeska kabes ¢
Pa30MKHYTBIM KOHIIOM, a TaKke C KOPOTKO3aMKHYThIM KOHLIOM. Pe3oHancHas
yacmoma — 3TO TOYKa Ha rpaduke, rae X (peakTUBHASI COCTABJISIONIAs) paBHA HYJIIIO:
e Jlns xaGensi C pa30OMKHYTHIM KOHIIOM PE30HAHCHBIC YACTOTHI COOTBETCTBYIOT
(cneBa-nHamnpaBo) 1/4, 3/4, 5/4, v T.11. NJIMHBI BOJIHBI B 3TOM Kabee;
e Jlis1 KOPOTKO3aMKHYTOT'O Kabelisi, ’TU TOUKH pacroyioxkensl Ha 1/2, 1, 3/2, u T.4.
JUTUHBI BOJIHBI.

5.2.2. U3mepenue onunvt kaoens

Pacniosnoxenne pe3oHaHCHBIX YaCTOT 3aBUCHUT OT JJIMHBI Kaless u kodpduimenrta
YKOPOUYECHHS.

Koagguyuenm yxopouenus — 310 XxapakrepucTrka Kadems, IoKa3bIBaroIIas,
HACKOJIbKO MEJIJICHHEH pacipoCTpaHsIeTCs B HEM PaIuOBOJIHA IO CPABHEHUIO C €€
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IBKEHHEM B BakyyMe. CKOPOCTb BOJIHBI B BaKyyMe HAa3bIBACTCS 91€KMPOMACHUMHOU
nocmosnuou: ¢ = 299792458 MeTpoB B CEKYHIY.

Pasnbie Tunbl KaOemst UMEIOT Pa3TUYHbINA KO3(PPUIUMEHT YKOPOUSHHS: HAIPUMED, IS
kabenst RG-58 on paBen 0.66. Kpome Toro, 3TOT apameTp HECKOJIBKO U3MEHSETCS B
3aBUCHUMOCTH OT IMPOLiecca U3rOTOBJICHUS Kabelsl U UCTOJIb3yeMbIX MaTepHAIOB.

Jlia u3mepenust GU3NUECKON JUIMHBI Kabems:

1. Onpenenure 0JHY U3 PE30HAHCHBIX YaCTOT, UCMONB3YA rpaduk R,X wimu pexxum
U3MEPEHUS «BCE MAPAMETPhI».

IIpumep:

F.x 483524000k My
100 ]
[ 1] [T : .__
o RPPTECC kb "'.""""- e
-50|- -\. .....................................

-100L

Pe3oHaHCHas yacTOTa, COOTBETCTBYIOIAS
1/4 nnunbl BoJHBI B 0Tpe3ke kadens RG-58
C Pa30MKHYTBIM KOHIIOM, paBHa 4835 k11

2. 3Has 3HAYCHUS DJIEKTPOMATHUTHOW MOCTOSTHHOU U KO3 (hpuIimenTa ykopoueHus
JUTSL 9TOTO THUIA KaOessi, HalIUTe CKOPOCTh PACTIPOCTPAHCHUS
3JIEKTPOMATHUTHOM BOJIHBL:

ITpumep:
299792458 - 0.66 = 197863022 MeTpOB B CEKyHIY
3. Boruucnure ¢pu3nyecKyro JUIMHY Kabess, pa3iequB HallJICHHYIO BBIIIE CKOPOCTh

Ha PE30HAHCHYIO 4acToTy (B ['11) 1 yMHOXXUB pe3ynbTaT HA YUCJIO,
COOTBETCTBYIOLIEE MOJIOKEHUIO ITOM pe30oHaHCHOW yacToTsl (1/4, 1/2, 3/4, 1, 5/4
U T.JI.)

ITpumep:

197863022 / 4835000 - (1/4) = 10.23 meTpoB

(deiicTBuTenbHast 1uHa 3TOro otpe3ka kadens — 10.09 m., uto
OTJINYAETCS OT pacueTHOM Bcero Ha 1%.)
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5.2.3. HU3mepenue koaghpuuyuenma ykopouenus

3Hasi pE30HAHCHYIO YaCTOTY U (PU3UYECKYIO JUTHHY Kabels, MOKHO BBIYUCIUTH
K03 (PHUIIMEHT YKOPOUCHUS:

1. HaiiguTe 0JlHYy U3 P€30HAHCHBIX YaCTOT, KAK OMMCAHO BBIIIIE.
ITpumep:
10.09 meTpoB kabensi ¢ pa30MKHYTHIM KOHIIOM
Pe3onancHas yactora — 4835 kI’ (B Touke, cooTBeTCTBYIOLIEH 1/4
JUJTMHBI BOJIHBI)

2. Bpluucnure CKOpOCTh paclpOCTpaHEHHsI BOJIHBI B ’TOM Kalesie: pa3ienure
HY Kabenst Ha ko dunuent 1/4, 1/2, 3/4 u T.1. (B 3aBUCUMOCTH OT
PacIIOJIOKEHUSI PE30HAHCHOM 4acTOTHI), 3aTEM YMHOKbTE Ha PE30HAHCHYIO
yactoty (B I'm).

ITpumep:
10.09 / (1/4) - 4835000 = 195140600 meTpoB B CEKyHAY

3. Omnpenenute KO3OOUIMEHT YKOPOUCHUS: PA3EIUTE HANACHHYIO BHIIIIE
CKOPOCTh Ha 3JICKTPOMATrHUTHYIO ITOCTOSTHHYO.

ITpumep:

195140600 /299792458 = 0.65

5.2.4. Bviasnenue noepesricoenuit kaoens

JlJ1s HaxOKIEHUS MeCcTa MOBPEKIACHUS KaOels UCIOJIb3YHUTE TOT XKe CIOCco0, UTO U JJIs
u3MepeHus ero AnuHel. O6parure BHUMaHUE Ha MOBEJCHUE PEaKTUBHON
cocrasJstolle (X) B pailoHe HyJIEBOM YaCTOTHI:

e Ecnu 3nauenue X uzmensiercs ot —oo 10 0, B kabene nmpowusoiies oOphIB.
e Ecmu 3nauenue X m3mensiercs ot 0 10 +oo, B kabese Mpou30III0 3aMbIKaHHUE.
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5.2.5. H3zomoenenue ompeskoe kabensn 3a0aHHOU
INEKMPUYECKoil OJIUHbI

OTpe3ku Kabenst onpeneeHHOM IEKTPUIECKON ITMHBI YaCTO UCTIONB3YIOTCS KaK
KOMIIOHEHTBHI OaJTaHCHBIX YCTPOMCTB, JIMHHM MEepe/ladu Ha KOAKCHAIBHBIX JIMHUSX,
JIMHUU 3aJCPKKH.

YT0oOBI U3rOTOBUTH OTPE30K HYKHOM 3JIEKTPUUECKON JUTHHBI,
1. Brruucnure tpeOyemyro IIMHY oTpeska. Pa3aenure 31eKTpoOMarHuTHYIO
MOCTOSIHHYI0 Ha TpeOyeMyto 4acTtoTy (B I'l1). YMHOXKbTE pe3yibTar Ha
K03 pULIMEHT yKOpOUEHHs, a TaKkKe Ha TpeOyemblit K03 duueHT (1o
OTHOILICHUIO K A).

ITpumep:

1/4—BonHoBo# oTpesok mist 28.2 MI', kabenb RG-58 (ko3¢ dunnent
ykopouenus — 0.66)

299792458 /28200000 - 0.66 - (1/4) = 1.75 metpoB
2. TloaroroBbTe OTPE30K KaOEIS JIUHOU YyTh OOJIBIIE, YeM PACCUYUTAHO BBIIIIE.
[Tonkmrounte ero k ananuzatopy. KaGenb gomxkeH ObITh PpA30MKHYT Ha KOHIIE
JUTSL OTPE3KOB AJICKTPUUECKON MuHbI 1/4- A, 3/4- A v T.J., U KOPOTKO3aMKHYT
TU1st OTpe3koB 1/2-A, A, 3/2-\ v T.11.
ITpumep:
[TonroToBieH oTpe30k AJIUHON 1.85 M.
3anac giauHel — 10 cM.
Kabenb ¢ pa30MKHYTBIM KOHIIOM.
3. TlepekirounTe aHATU3ATOP B PEKUM «8Ce napamempnvi». Y CTAaHOBUTE 4acTOTY.
ITpumep:
Vcranosnena yacrora 28200 kI'm.
4. Ortpesaiite HeOosbmue Kycku (ot 1/10 go 1/5 3anmaca qiuHbI) OT Kabes 10 TeX
1op, Moka 3HaueHue X He ynaJeT 10 Hyss (Win He nepeceder ero). [Ipu
HEO0OXOIMMOCTH He 3a0yIbT€ BOCCTAHOBHUTH MEPEMBIUKY Ha KOHIIE KaOes.

ITpumep:

beio orpesano 11 cm.
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5.2.6. H3mepenue xapakmepucmuuecko2o CORpOmMuea1eHuA
Kaobens

Xapaxmepucmuueckoe conpomugnenue —3T0 OJUH U3 HauboJiee BaXKHBIX IIapaMETPOB
JT000r0 KOaKCUaIbHOTO Kabens. OOBIYHO MPOU3BOAUTEIH YKA3bIBAIOT €T0 Ha BHEITHEH
n3osupyouei ooosnouke kadess. ONHAKO B HEKOTOPBIX CIydasiX OHO HEU3BECTHO.

Jlis u3MepeHus: XapakTepUCTUUECKOTO COMPOTUBICHHS KaOes:

1. TlomknrounTe O€3BIHAYKTUBHBIN PE3UCTOP K KOHITY Kabens. ConpoTUBICHUE
3TOTO PE3UCTOPA HEBAXKHO, OJJHAKO PEKOMEHIYETCSI HCTIONB30BaTh PE3UCTOPHI C
comnpotusienreM ot 50 7o 100 Om.

[Tpumep 1: Kabens RG-58 ¢ pesucropom 51 Om
[Tpumep 2: HeusBecTHslit kabens ¢ pesucropom 51 Om

2. Boiigute B pexum epaghuxa R, X. [IpoBenure uaMepeHus B IMPOKOM YaCTOTHOM
nuamna3one (Hanpumep, 30 MI').

[Tpumep 1: kabenp RG-58

F.x 1500015000 kly,
100

[Tpumep 2: HensBecTHslil kabenpb

F.x 1500015000 kly,
100

3. W3MeHss auana3oH CKaHUPOBAHMS U POBOJIS IONIOJIHUTENIbHBIE U3MEPEHMS,
HaiiuTe 4acTory, rae R (crioniHas JIMHMI) T0CTUTaeT CBOEro MakCuMyma, a
TaK)Ke 4acToty, rae R gocruraer Mmunumyma. B 3tux toukax X (IyHKTHpHAs
JIMHUS) IEPECEKAET HYJIEBOE 3HAUCHUE.
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IIpumep 1: 975 kI'u — makcumym., 1.838 MI'n — MuHUMYM.
ITpumep 2: 1.988 MI'y — Mmakcumym., 4.425 MI'nu — MUHUMYH.

4. TlepekirounTe aHAIU3ATOP B PEKUM «BCE MAPAMETPhI», ONPEICIUTE TOUYHbIE
3HaueHus R Ha HalJIEHHBIX paHee YacTOTax.

IIpumep 1: 54.4 Om — makcumym., 51.1 OM — MUHUMYM.
[Tpumep 2: 75.2 Om — Mmakcumym, 52.1 OM — MUHUMYM.

5. Brruncnure KBaApaTHbI KOPEHb U3 MPOU3BEACHUS ITUX JBYX 3HAUEHUH.

IIpumep 1: kopenb u3 (54.4 - 51.1) =52.7 Om
ITpumep 2: kopenb u3 (75.2 - 52.1) = 62.6 Om

5.3. H3mepenue napamempog opyzux 3,1eMeHm 06

HecmoTps Ha TO, uro ananuzarop RigExpert AA-170 npennasHauen aist paboThI ¢
aHTEeHHAMH U aHTEHHO-(DUIEPHBIMU TPAKTAMH, OH C YCIIEXOM MOKET OBbITh
WCII0JIb30BAH JIJISl U3BMEPEHMSI NApaMETPOB APYTUX JIEMEHTOB BBICOKOYACTOTHBIX
LEIIEH.

5.3.1. Konoencamopul u kamywku uHOyKmMueHOCmMU

Amnanuzatopsl RigExpert criocoOHbI H3MEPATH EMKOCTH OT HECKOJIBKUX MUKO(dapaa 10
0.1 MK® ¥ MTHAYKTUBHOCTH OT HECKOJIbKUX HaHoreHpH 10 100 MxI'H.

CoenuHsiiTe U3MEpsiEeMbI 2JIEMEHT C Pa3bEMOM aHAIM3aTOpa KaK MOKHO OoJiee
KOPOTKUMH NPOBOJAMM:

1. Iepexmtouutech B pexuM epaghuxa R,X v BbIOepUTE MHUPOKUI THANa30H
ckanupoBanus. [loctpoiite rpadux.

B A5 000215 000 kly F.x 15000215000 kMy,

=i ] =]

1““ i ............................................. 1uu ............................................... i .-

L P 1 e S
-100 |- eereene . VTt S T 11| (RN RO
-anol_- 1 -200 1
ITpumep 1: [Tpumep 2:
HewunssecTHslil KOHAEHCATOD HewunsBecTHas karymka MHIyKTUBHOCTH
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2. Hcnonb3yst KJIaBUIIU «BJIEBO» U «BIIPABO», BHIOEPUTE TaKyIO YacTOTY, Ha
KOTOpo# napameTp X HaxoauTcs B quamna3zone —25...—100 Om nns
KoHsieHcatopoB wiu 25...100 Om aiist uanykruBHOCTeH. [Ipn HEOOX0UMOCTH
W3MEHUTE JUANa30H CKAaHUPOBAHUS U TIOBTOPUTE U3MEPCHHE.

3. IlepexiouuTech B PEXUM «8Ce napamempsl» U CUUTaiTe uCKomble 3HaueHus: C
vnu L ¢ qucruiest.

Boe naraMeTrbl Boe narametrol
000 kM, KCB: o 13000k, SWH:m
Moched. Modenb: |21 G760 Mocned. Modene: 126710
R 000 e R 000 A0
C:197 n¥ L:-d7anl
ITpumep 1: [Tpumep 2:

HewussecTHblll KOHAEHCATOD HewusBecTHas karyika HHIYKTUBHOCTH

5.3.2. Tpanucghopmamopui

Amnanuzatopsl RigExpert MOTyT OBITH HCTIONIB30BaHBI JUISI IPOBEPKH BHICOKOYACTOTHBIX
tpanchopmaropos. [Toakmounte S0-OMHBIN pe3UCTOP K BTOPUIHON OOMOTKE
Tpanchopmaropa (st TpaHcPOPMATOPOB C OTHOIICHHE BUTKOB 1:1) 1 ucnons3yiite
pexuM epaghuxa KCB v epagura R, X i NpoOBEPKU aMIUIUTYAHO-4aCTOTHON
XapaKTepucTuKu Tpancdopmaropa. st pancopmMaTopoB ¢ IPYrUM OTHOILICHUEM
BHUTKOB B 0OMOTKAaxX UCIOJIb3YHTE PE3UCTOPHI COOTBETCTBYIOIIETO CONPOTUBIICHHUS.

5.3.3. Quavmpoi-npooKu

Dunvmp-npobra — 310 00bIYHO pe3oHaHCHas L-C-1ienb, K0Topas UCIONIb3YETCs B
MHOTOJHMANa30HHbIX aHTeHHaX. Pe3oHaHCcHas yacToTa PUIbTpa-MpoOKH MOXKET OBITH
U3MEpEHa C HCTOJIb30BAaHUEM KATYIIKH CBSI3U C OJHUM BUTKOM.

IIpumep:

OwbTp-npoOKa, M3TOTOBJICHHAS U3 5 BUTKOB TEJICBU3HOHHOTO KOAKCHAIBHOTO
kabens. fuamerp HamoTku — 60 MM.
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Uzu =

B HeckonpKHX caHTHUMETpax OT (PUiIbTpa-MpoOKH PacloIOKeHa KaTyIlIKa CBSI3U
C OJJHUM BUTKOM, MOAKIIOUeHHas K aHanu3aTopy. Ha rpadpuxe KCB Buznen
npoBai Ha yactote 17.8 MI'1; — 3T0 U ecTh pe30HaHCHAs YacToTa GUiIbTpa-
POOKH:

—

k.CE 17 800 10 625 ey,

5.4. I'enepamop cuznanoe BY

BrixonHo¥ curHann aHaliu3aToOpoOB UMEET YpoBeHb 0k0JI0 -10 n1bMm (Ha 50-omHO#
Harpyske) u npsMoyroibHyto gopmy. Ilostomy AA-170 ¢ yciexom MoxeT
MCIIOJIb30BaThCS B KAUECTBE HCTOYHUKOB CUTHAJIA BBICOKOW YaCTOTHI.

Ha gacrorax ot 0.1 10 30 MI'11 6yneT ucnosib30BaThCA MepBasi rapMOHUKA BHIXOIHOTO
curHana, ot 30 7o 100 MI'y — tpetss, ot 100 go 170 MI'y — nsras.

Bxurouute peorcum KCB unu pexuM «8ce napamempul», HAKaB JUIS 3aI1yCKa
reHeparopa, a 3aTeM KHOIKY 4 Ul FeHepaluy HeNpephIBHOTO curuaina BY.
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