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NMPEAHCNIOBHE KO BTOPOMY H3AHHIO

[lepBoe u3nanue «j1 crpoio KB paauocranumio»* no-
MOIJIO BHIHTH B 3¢Hp MHOTrHM paadoio6uTtensm. IHas Bto-
poro H3JaHHsi MarepHaJ KHHIH CYLUeCTBEHHO nepepaGoTaH
C yyeToM OT3bIBOB H 3aMeuaHHil uuTarte/ell H H3MEHHBILHXCSA
Tpe6oBaHHH K JIIOGHUTEbCKHM KOPOTKOBOJIHOBbIM pagHOCTaH-
LMSIM B HalleHd cTpaHe.

OnucbiBaeMass B 3toM u3naHdid KB pamuocraHuus co-
CTOHT H3 IBYX YCTPOHCTB — TpPaHCHBepa Ha BCe CeMb HCIOJIb-
3yeMbIX B Halled cTpaHe JIOGHTEJbCKHX KOPOTKOBOJHOBBIX
JHana3oHOB C BbIXOJHOH MOILHOCTbIO nepepatuyuka 10 Br
M JIMHEHHOro YCHJIHTeJs MOLLHOCTH K 3TOMY TpaHCHBepy
¢ BbIXOAHOH MoutHoCcTbiO 50 uau 200 Br.

Kak u B nepBoM H31aHHH, TpaHCHBep CTPOHTCS Ha Oa3se
npHeMHHKa KOPOTKOBOJHOBHKa-Habmonarensi. CxeMa H KOH-
CTPYKUHSI TpaHcHBepa mnepepabGoTaHbl TaK, YTO YHIO BXO-
ISLIUMX B HEro y3JoB yMeHblueHO ¢ 24 no 14 (B npuemHHKe
c 15 no 10). Bce koHaeHcaTopbl nepeMEeHHOH eMKOCTH MNpH-
MEHEHbl OT COBPEMEHHBIX paJHOBellaTeJbHbIX MPHEMHHKOB.
lllupokononocHeii ¢HJLTDP 4YAaCTOTbl CHrHAJa, HacTpoHKa
KOTOpPOro Bbi3blBaja OINpejesNeHHble TPYAHOCTH, 3aMeHeH
Ha mepecTpauBaeMblil Y3KONOJIOCHBIH (HJBTP.

JIuHeiiHbli yCHJHTENb MOILHOCTH BBLINOJHEH B TeX Xe
rab6apuTax, YyTo H TpaHcHBep. BMecto cneusanbHbIX reHe-
paTOpHBIX JaMn B HeM MNpHMeHeHbl JlaMMbl, HCHOJAb3yeMble
B y3Jlax CTPOYHOH pa3BepTKH MacCOBbIX LBETHBIX TeJleBH-
30pOB.

OnucaHHsl aHTeHH H pa3fen o pa6bore B 3¢Hpe HECKOJbKO
pacLUH PeHB.

* Jlanosok f1. C. I ctpoio KB pannocranuuio.— M.: JIOCAA® CCCP,
1983.
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BBEILEHHE

CotHu ThicsY Jiofeli caMbiX pa3HbiXx mnpodeccHii yBJe-
4YeHbl KOPOTKOBOJIHOBbIM paAHOJIIOGHTENbCTBOM — MpOBeJe-
HHEM 3KCNepHMEeHTaJbHbIX CBsi3eil Ha CHeLHaJbHO Bblje-
JIEHHBIX YacToTaXx paJHOBOJH, JJHHA KOTODLIX JIEXKHT B Ipe-
nenax 10...160 m.

B Haweii crpaHe paxHOJOGHTEH-KOPOTKOBOJHOBHKH
MOryT paboraTh B CJAeAylOLIMX JHana3oHax:

28 000...29 700 kI'u — 10-meTpoBbIH;

21 000...21 450 k['u — 15-meTpoBbiii;

14 000...14 350 xI'u — 20-meTpoBbiii;

10 100...10 150 k' — 30-meTpoBhiii;

7000...7100 kI'u — 40-merpoBblii;

3500...3650 k' — 80-meTpoBbiii;

1830...1930 k't — 160-MeTpoOBBIii.

OO6bluHblf NYTb B KOPOTKOBOJIHOBOE pPajJHOJIOGHTENb-
CTBO HauyHHaeTcsl ¢ «HabJlOQeHHSA», T. €. ¢ NpHeMa JOOHU-
TeJbCKHX KOPOTKOBOJIHOBbIX PaJHOCTAHUHH, 3aMHCH pe3y.Jib-
TATOB 3THX HaOJIOJEHHH B «anmnapaTHbli XypHaJ» H pac-
CblJIKH KapTOueK-KBUTAHUHH padHOCTaHUHSM, pabora KOTO-
pbix 3acdukcHpoBaHa. B noarBepxieHHe NpaBHBHOCTH
Hab/oleHus (mocse nNpOBEPKH JaHHBIX, COJAepXKalLHXCs
B NOJIy4YeHHOH OT HabJiojnaTtesss KapTrouke) KOPOTKOBOJIHO-
BHK — BJajeJel Mepefamolled paJHOCTAHUHH BbIChlJIAeT
KODOTKOBOJIHOBHKY-Ha6/110aTe/ll0  CBOIO KAapTOYKY-KBHTaH-
LIHIO.

OcBouB npaBusaa pabGoTbl Ha JIIOGHTENbCKHX KOPOTKO-
BOJIHOBBIX PaAMOCTAHUMSAX, PaAHOJIOGHTENb MOJYYHT AOCTYN
B YyBJeKaTe/JbHbIH H MOJIe3HbI# MHUDP: B HEeM H pDOMaHTHKa
CBSI3H C CaMbiMH YAaJleHHbIMH H TPYAHOJLOCTYNHBIMH TOY-
KaMH Hawe# mJaHeTbl, H CNOPTHBHBI as3aprt pa3Hoo6pas-
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HbIX COpDEBHOBaHHH, M MaJO C uYeM CpaBHHMOE cyacCTbe
3KCMJyaTHPOBaTb CO3[aHHYIO COGCTBEHHBIMH pYyKaMu amnmna-
patypy. [lonyueHHble B npouecce 3aHATHIH KOPOTKHMH BOJI-
HaMH 3HaHHs pajHCcTa-onepaTopa W CHeLHaJHCTa MO NpHeM-
HOil, MNepejawlled anmapatype H aHTEHHbBIM YCTpoOHCTBam
MOJIE3Hbl H AJIS1 MHPHOTO TPYZAa, H AJs obecrneuyeHHs] CBSI3H
NpPH CTHXHHHBIX O6eACTBHAX, H NSl cnyx6bl B Boopy KeHHbIX
Cuaax.

B paauomo6GuTeNbCKHX KOPOTKOBOJIHOBBIX pafHOCTaH-
LUHSAX HCIOJNb3YeTCsl HECKOJIbKO €rnoco6oB rnepenaud HHdop-
MauuH, HO HauboJiee NMOMyJSIPHBIMH H PacnpoCTPaHeHHbIMU
ocralTcs ABa: pabora TemerpadomM He3aTyxaloOLLHMH KoJe-
6anusiMH H pabota TesedOHOM Ha -OAHOH GOKOBOH moJoCe.

[Tpu paGote Teserpadom ynpaBieHHe H3JYuYeHHEM mepe-
JaTyHKa OCyLIeCTBJsIeTCsl ¢ MOMOLIUBIO TejerpagHoro kjawoua:
KJI04 Ha)KaT, H B 3(pHp H3JyuaeTcsl CHrHaJ MOCTOSIHHOMH
YacCTOTbl H aMIUIMTY/bl, KJIOU OTXKAaT — H H3JyyeHHe CHr-
Hana npekpawaerci. Hecmorps Ha kpaiiHiol0 npocToTy,
3TOT €rnoco6 HcnoJib3yercss GOJbIIHHCTBOM paauoJobuTe-
JeH, TaK Kak MN03BOJIsieT MeNJIEHHO, HO BepHO, C NOMOILbIO
a36ykn Mopse BeCTH palHOCBf3b, 3aHHMAasi NOJOCY 4acToOT,
H3MepsieMylo J0JIIMH KHJjorepl. XoTsi HeymMeHHe paboTaTb
tejerpagoM H AONYCTHMO B HauaJje paboTbl Ha KOPOTKHX
BOJIHAX, yBaXKalolHi ce6s KOPOTKOBOJHOBHK 06si3aTeslbHO
OCBOHT 3TO He OueHb TPYAHOe JeJo, TaK Kak OoJbluas
4acCTb KOPOTKOBOJIHOBBLIX PajJHOCTaHUHH, B TOM 4HCJe HHOTJa
H caMble HHTepecHble 1JIl CBS3H C HHMH, pabOTaloOT TOJIBKO
TeJsierpagom.

[TpumeHsieMass B KOPOTKOBOJIHOBBIX panuosemarenbnux
CTaHUHMAX nepefauya TesePOHHbIX CHCHAJOB aMINIHTYAHOH
MOIyJsiLMed H3Jy4aeMoro CHrHaja MO3BOJISIET HCIOJb30-
BaTb HauO6oJiee MpPoOCThie MpHEMHble H Nepefalonie YyCTpOid-
CTBa, HO TpefyeT MOJIOCHl YacTOT, B ABa pasa MpeBbIILAIO-
Iled mosocy 4acToT nepeaaBaemoro curHana (8...12 kl'u),
H HeNnpepbiBHOH MNepeiauyd MOLLHOrO CHrHaJja Hecyulei ya-
CTOTBI, He COAepxKaluero nepenasaemMoil HHpopmauuH. B Ha-
cToslllee BpeMs y»Ke HayaT MepexoJ KOPOTKOBOJHOBOTIO
pasHoOBellaHHsl Ha OJHOMOJIOCHOE, cojeprKaliiee TOJbKO ONHY
M3 JByX OOKOBBIX MOJOC aMIIHTYAHO-MOAYJHPOBAHHOIO
CHI'HaJIa, YyTO MO3BOJIHT B JBa pPa3a yBeJHYHTb YHCJIO pajHo-
BeulaTe/IbHbIX CTaHUHWH, paboTalOHX Ha BbiAeJNEHHbIX A5
HHX [Hana3oHax KOPOTKHX BOJH. A OuyeHb NpOrpeccHBHbIE
panHo/lo6HTeJH NpPaKTHUeCKH OTKasaJiHCcb OT  paboThl

' C aMmIMTYAHOH MoayasiuMeit ewe 20 JetT TOMy Ha3an M Be-

5



AyT TesedoHHbIE MeperoBopbl OJHOMONOCHBIMH CHTHaJjaMH,
3aHuMaowuMi noJjocy 3 KI'u, pocrarounyio nas pas6op-
4YHBOH Mepefay peuH.

B Haweii ctpaHe mepenalolliHe KOPOTKOBOJHOBblE paaHoO-
CTaHUMH JENATCS Ha uyeTbipe KaTeropHH.

Pagnocranuun 4-# kKareropuu (MoryT ObiTb TOJIbKO
MHAMBHAyaJbHbBIMH) paboTaloT Ha auana3oHe 160 M ¢ mouw-
Hocthio 5 Bt rtenerpadom u tenedonom. Bnagenbup 3THX
paaMOCTaHUMH MOryT H He yMeTb pabortaTb TeJerpadom.

CienyloiiHe KaTeroput nepejaioliix pafHOCTaHLHH MO-
ryT GObiTh KaK MHAHBHAYaJbHbIMH, TaK H KOJJIEKTHBHBIMH.
Ymenue pa6oraTth TeJierpagom IJs OnepaTopoB 3THX paiHo-
CTaHUHH sABJsIETCA 06A3aTeNbHbIM.

Papnocranuuu 3-ii kateropud pabotaloT Ha JAHanas’oHe
160 M c mowmHocthio 5 BT Tenerpadom u TenedonoM, Ha
auanasonax 80 u 15 M ¢ mownactbio 10 BTt TOsIBKO Teste-
rpajgom u Ha auanasoHe 10 m ¢ mowHoctbio 10 Br Tese-
rpadom H TenedoHOM.

Papnocranunu 2-ii kateropuu pa6GoTaioT Ha AHaNa3oHe
160 M ¢ MowHocThIO 5 BT Tenerpadom u TenedoHom, Ha aua-
nasoHax 80, 40, 15 u 10 m ¢ mownocTteio 50 Br Teserpadom
u TejepoHOM M Ha auanasoHe 20 M ¢ MowmHocThio 50 Br
TOJIBKO TeJierpacgom.

Panunocranuuu 1-ii kateropuu pa6GoTaloT Ha AHana3oHe
160 M ¢ mowHoctoio 10 Bt tenerpadom H TenedoHom, Ha
nuanasonax 80, 40, 20, 15 u 10 M ¢ mowHoctbio 200 Bt
tejgerpapoM H TesepoHoM U Ha avanasoHe 30 M ¢ Mmow-
Hoctbio 200 Bt TosIBKO Teserpagom.

HauaB 3HakoMCTBO C KODOTKHMH BOJIHAMH B KauecTse
Habmojaresns, paaHoio6HTeNb B TeUeHHEe HECKOJIbKHX Jet
MOXKeT JOCTHUb BepLUHHbBI HePapXHH HALIHX KOPOTKOBOJIHO-
BHKOB — MNOJIYUHTb pa3pellleHHe Ha 3KCIJyaTalHio pajHo-
craHuuu 1-ii Kateropuu. Hy>XHO JH, HAA MO 3TOMY MNyTH,
HeCKOJIbKO pa3 0063aBOAHMTbCS HOBOH annapaTypod (Beldb
HabsonaTeNi0 HyXeH TOJbKO NPHEMHHK, HauHHAlOLHUM pa-
60oTaTb Ha MpHeMonepelaloOllHX PaJHOCTAHLHSAX — NpHEM-
HHK H NepellaTuHK C BbIXOJHOH MouHOCTbIO 5...10 BT, 3atem
norpe6yercsi yBeNHYHTb MOILHOCTb MnepegaTtduka a0 50 u
200 BTt)? KoneuHo, Her.

3HauuTeJbHO pauuofaJjbHee, COOpYyKasl CheLHaJbHbIH
NPHEMHHK, NO3BOJSIOILHA NPHHHMATbh CHrHaJbl JIOGHTE/b-
CKHX KOPOTKOBOJIHOBbIX paAHOCTaHUMH, MNpeaycMOTpeTb
B HeM BO3MOXHOCTb HapalluBaHHA oO6OpynOBaHHA, Ipe-
Bpallalollero ero B NpHeMONepedaTYHK C BbIXOAHOH MOIL-
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Hoctbio 1o 10 BT. Takoii npHemonepesaTyHk MOXHO HC-
noJib30BaTh B pPaAMOCTAHLHUSIX BCEX KaTeropHii — coBceM
He o60si3aTesibHO paboTaThb MaKCHMaJbHOH pa3pelleHHOi
MOLLHOCTbI0. MaJio Toro, y paauosioGuTesneii ocoObiM MoO-
4yeTOM MOJIb3YIOTCA padHOCTaHUHH, paboTraioluHe HMEeHHO
manoit (mo 10 Brt) mowHocTbio. i mosyueHHS NOJIHOM
MOILLHOCTH, pa3peLleHHOH paaHocTaHuusam 2-d u l-H kaTe-
ropHii, uenecoo6pa3zHo CHaGAUTb MaJOMOLUHBIH NpHEMO-
nepejaTudiK OTHEJbHbIM YCHJHTeJeM MOILHOCTH. K MeHHO
TaKOH NyTb CO3JaHHsl JIOGHTENbCKOH KOPOTKOBOJIHOBOH
pPalHOCTAaHUHMH OMHCAH B 3TOH KHHre.

Mpucrynas k coznannio KB paauocranumuu, paanono6u-
TeJdb A0JKEH 3HaTb, YTO KOPOTKOBOJIHOBbIH NMPHEMHHK MOX-
HO CTPOHTb 6e3 KaKHX-JHGO chneuHaJdbHbLIX pa3pelleHuH,
a npeBpamlaTh €ro B NpHeMONepeaaTYHK MOXKHO, TOJIbKO
NONAYuHB OT MecTHO#H (o6GaactHoi, kpaesoii, ACCP) Tlocy-
aapcTBeHHOM HHcnekuuu 3nektpocBadu (M) Munucrep-
CTBa CBA3H pa3pellieHHe Ha MNOCTPOiKy (npHoOperenne)
nepenawomei paauocrtanunu. Takoe paspellleHHe MOXKHO
NOJYYHTb HA OCHOBAHHH JOKYMEHTOB, OOPMJEHHBIX B pa-
AHOKAYy6e HJIH paaHOTEXHHYECKOH WIKoje.

[Tocrpoiika KB paanocranuun tpebyer omnpenesieHHOi
KBaJH(HKaLUUH PafaHoIOOHTesl: OH JOJIXKEH 3HaTb OCHOBbI
pPaiHOTEXHHKH, YCTPOHCTBO INpPHEMHHKOB H MepeiaTYHKOB,
yMeTb IPaMOTHO 3aMeHsiTb PEKOMEHIOBaHHBLIH 3JIEMEHT cXxe-
Mbl Ha HMeIOLUHHCH B €ro pacnopsiKeHHH, aKKypaTHO BbI-
NOJIHATL cJecapHbie paboThl, 6e30WHO60YHO MOHTHPOBATDH
CXeMy, HMeTb Heo6XoaHMble H3MepHTe/bHble NpUGOPBl U rpa-
MOTHO MMH MOJIb30BaThCS.

Ecau y Bac HeT onbiTa CaMOCTOSITENIBHOIO H3rOTOBJIEHHS
KODOTKOBOJIHOBOH amnmnapaTtypbl, 6paTbCfz 3a COOpYyXKe€HHe
ONHCbIBaeMOH paJHOCTaHLUHH B OJHHOYKY HE CTOHT; HeoO-
XOAHMO OOBEAHHHTBCS B «KOMNAHHIO» C 6oJiee OIbITHbIMH
pagHOMIOGHTENSIMH, CTPOHTb pPaJHOCTAHLHIO B  paiHo-
KPY»KKe, Ha KOJIJIEKTHBHOM paJHOCTaHLUMH, B pPagHOKIyOe
HJIH paJHOTEXHHUYECKOH LIKoJIe.



1. IPHEMHHK KOPOTKOBOJIHOBHKA-
HABJIIOOATEJIA

Jaxe caMbiii XOpolIHi OTeuecTBEeHHbIH pajuoBellaTelb-
Hbli TNpHEMHHK, HMeEIOLHA KOPOTKOBOJIHOBLIH J[Hana3oH
(M1 HeCKOJIbKO TaKHX [AHalNa3oHOB), HeJlb3sl HCMOJNb30BaThb
051 Ha6malojeHHs1 3a paboTod JIOGHTEIbCKHX KOPOTKOBOJI-
HOBbIX pajauoctaHuuii. Ilpexxae Bcero OH moJKeH MO3BO-
JIATb NPHHHUMAaTb HX CHTHa/bl Ha BCeX CEMH MNepeyHCJeHHbIX
BO BBeJEeHHH JIIOOHTENbCKHX KOPOTKOBOJIHOBbIX JAHamaso-
Hax; pajHoBellaTeJbHbli »Ke TNpHeMHHK obecrneunBaer,
B COOTBETCTBHH C J[AEHCTBYIOLLHMH B Halled CTpaHe CTaH-
JapTaMd, INpueM B JHana3oHe  KOPOTKHX  BOJIH
3950...12 100 kI'u, B KOTOpBI MOMAaAalOT TOJbKO ABa JIOGH-
TeJbCKHX NHana3oHa — 40 u 30 M. A eciu B pajuoBella-
TeNbHOM TNpPHEMHHKe TNPHMEHEHbl «pacTAHYTble» KOPOTKO-
- BOJIHOBbIe [HaNa30Hbl, YaCTOThl JIOOHTEIbCKHX AHANa3OHOB
BooOLUue He MOTyT GbITb NpHHATH. Ho Ha 3TOM «HelocTaTKH»
paaHoBellaTe/IbHBIX NMPHEMHHKOB He 3akKaHuHBawTcs. B co-
OTBETCTBHH C HAlIHMH CTaHAapTaMH YYyBCTBHTEJBHOCTb
paanoBellaTesJIbHOTO MpPHEMHHKAa BbICLIEro kjaacca [0JXKHa
6bitb 50 MKB (ana npuemuukos I, II, III, IV knaccos
150, 150, 200, 300 mkB coorBeTcTBeHHO). Heob6xomumas xe
4yBCTBHTEJbHOCTb TNPHEMHHKA KODOTKOBOJIHOBHKA oOIpeje-
Jasiercs no taéa. 1.

Pa3nuuus B Tpe60OBaHHSIX K UYYBCTBHTEJBHOCTH IpHEM-
HHKOB OODBSICHAIOTCA pasJjiMyHeM B MOLLHOCTH pajHOCTaH-
UHH, CHTHaJbl KOTOPbIX OHH [OJUKHBI NPHHHMATb: pajHo-
BellaTe/bHble CTAHUHH HMEIT MOIIHOCTH A0 COTEeH KHJO-
BATT, a pajHoJIIOOHTEeIbCKHE — N0 COTEeH BaTT. Boubluas ke
yacTb JIOOHTe/IeH HCMNOJb3yeT MepefaTYHKH MOILHOCTBIO
B €IHHHLbl HJH JecsiTKH BaTT. Kpome TOro, Ha KOpOTKHX
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Ta6auya 1

OueHKa CHAbI BeauunHa cHrnaana
CHrHaaa KavyecTBeHHan oueHka CH.Ibl CHrHana Ha BXOAe NMpPHEMHHKa,
(wkana «S») MK
1 EnBa cJjbllIHO, NpHEM HEBO3MOXeH 0,2
2 OueHb csiabble CHTHaJibl, NpHEM He- 0,4
BO3MOXKEeH
3 OueHb csabble cHrHaJibi, NpHeM ¢ 60/b- 0,8
IUHM HanpsHKeHHeM
4 Cna6ble curHabl, MpHeM C HeGOJIbILIHM 1,5
HanpsKeHHeM
5 YnoBieTBopuTe/bHbIE CHFHAJbI, NpHEM 3
NnouTH 6e3 HanpsiXKeHHs
6 Xopoluxe CHrHajbl, npHeM 6e3 Hanps- 6
JKeHHA
7 YMepeHHO rpoMKHe CHTHaJibl 12
8 ['pomkue cHrHasbl 25
9 OueHb IPOMKHE CHIHaJbl 50

BOJIHAX pelKO GbiBaeT HY)KHO NPHHHMAaTbh CHTHaJbl pagHo-
BellaTeJbHbIX CTaHUHMH, HaXOASLIHXCS Ha JPYroM KOHTH-
HeHTe (Tak, OJHa M Ta ke nporpamMa oGbIYHO Neperaercs
HECKOJIbKHMH TepelaTuHKaMH, pPacroJiOXKeHHbIMH B PasHbIX
yacTsix cBeTa). A BOT KOr[a Bbl IPHHHMAaeTe CHrHaJbl pafHo-
JI06HTEIbCKOH paJHOCTaHUUH, K npumepy, u3 BauuHrrona,
OHH JefiCTBHTE/NBHO Tnpéonosend paccrosinie ot CeBepHO#H
Amepukn 1o Bawero aoma. CTpemseHHe NPHHUMAaTb caMble
yAaJNeHHble paJHOCTaHUHH noTpebyeT OT Bac NOCTPOHKH
NPHEMHHKA C OYeHb BbICOKOH UYBCTBHTEJNBHOCTBIO.
CyuiecTBeHHbl pa3jHuHsi B Tpe6OBaHUSAX K H36HDPaTesb-
HOCTH paccMaTpHBaeMbiXx npHeMHHKOB. [li1s pajanosella-
TeJbHOTO TNpHEMHHKa Heo6XoAMMa TMoJoOcCa NPONMYyCKaHHs
6...10 k['y, a ocna6yeHue MO cOCeAHEMY KaHaJy AJs NMPHEM-
HHMKOB BhICILEro Kjaacca AoJKHO GbiTb 60 1B mpu pacctpoiike
Ha 10 k[, YnpolleHHO MOXHO CYHTaTh, YTO Ha pajgHo-
Mo6uTesnbckom auanasode 40 -m (ero wupuHa 100 k)
paauoBelllaTe/IbHbIM NPHEMHHKOM BbICLIETO Kjacca MOXKHO
npuHATb 6e3 B3aUMHbBIX NoMmex He O6oJjiee MATH — NECATH
pagHocTaHUui. A Belb Ha 3TOM AHaNa3oHe MOXHO OJHO-
BPEMEHHO YC/bILIATh COTHH JIOGHTENbCKHX pPadHOCTaHUHA.
Panuomo6uTe/ibCcKHil NTPHEMHHK JOJKEH HMeTb MOJOCY Npo-
nyckaHusi npu pa6Gote TenepoHoM, 6au3Kyio K 3 KI'u (-
pHHA TMOJIOCHl YacTOT, H3JyyaeMblX OJHOMOJIOCHBIM JIIOGH-
TeJbCKUM MEepPefaTyHKOM), H 3HauHTeJbHOe (HanmpHMep, Ha
te e 60 nb) .ocnabGieHHe cHrHa/sOB COCeIHEro KaHaJa
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yKe npH pacctpoiike Ha 2.3 kl'u, a aasa paboThl Teserpa-
¢om XkenaTesibHa elle 6osge y3Kas I10J0Ca MPOMYCKaHHS.
PanunoBellatesqbHblii NPHEMHHK MNpejHa3HauyeH AJs NpueMa
CHrHaJoB HaH6oJlee MOILUHBIX HCTOUHHKOB pPaAHOH3JyYeHHs,
a Jo6uTeNbCKH — HauboJiee cjaabbiX NMpH OJHOBPEMEHHOM
BO3/1€{iCTBHH HAa ero BXOJ MOLLHbIX CHTHaJOB paJHOBella-
TeJbHbIX CTAHUHH HIH HAXOASLLMXCA MHOrJa Ha pacCTOSIHHH
COTHH METPOB COCe/1eii-KOPOTKOBOJMHOBHKOB. [loatomy ans
MOGHTEIbCKOrO NMpHEMHHKAa 4Ype3BLIUaiHO BaXKeH He Orosa-
puBaeMbli B TpeOGOBAHHSIX K pajHOBellaTeJbHOMY MpHEM-
HHKY AHHAaMHUYeCKHH [Hamna3oH — XapaKTepHCTHKAa, onpeje-
Jsollasi ero peajbHyl0 H36HPaTebHOCTb B YCJOBHSIX BO3-
JeACTBHA MOILHBIX BHEMOJIOCHBIX MOMeX.

OteuecTBeHHble pajuoBelllaTeJbHble INPHEMHHKH TMpPH-
cnoco6J/ieHbl MOKa TOJNbKO AJsl NpHEMa KOPOTKOBOJHOBbBIX
paaHoOCTaHUMH C AaMIVIMTYAHOH MOAyJsiuHeH (mepexon
K OJHOMOJIOCHOMY BellaHHIO — B [MepCcnekTHBe), a AJas
MOGHTENIbCKOTO NMPHEMHHKA BO3MOXXHOCTb MPHHHMAaTb OJHO-
noJIoCHble TesNeOHHbIE CHrHaJbl M TeJerpacdHble CHrHaJbI
He3aTyXalolHMH KoJie6aHHsIMH o6si3atesibHa. Tyt Aejo He
OrpaHHYHUBaeTCs HEOOXOAHMOCTbIO HMETb BMECTO aMIVIHTYI-
HOTO crelHaJbHbIH JeTeKTOp, BOCCTaHaBJHBAIOLUHH Hecy-
ILYI0 4YacTOTy NPHHATOTO CHrHaJa H BbIAEJSAIOIHHA NpH
3TOM MepefaHHbl CHrHaJ 3BYKOBOH uacrothl. [ss npuema
ONHOMOJIOCHBIX H TeJerpadHbiX CHIHAJOB HYXHa OYeHb
BbICOKasi CTaGHJIbHOCTb YacTOTbl HACTPOHKH NpPHEMHHKa;
B BellaTeJbHOM NpPHEMHHKe JOMYyCTHMble YXOAbl 4aCTOTbI
HAacTPOHKH OIpeJesIIOTCA TOJbKO €ro MNoJIOCOH mnponycka-
HHSA, 4TO OODBSICHAETCS OJHOBPEMEHHbIM NpHEMOM H GOKo-
BbIX M0JIOC, H HecCyllueid 4acTOThl — eCJH OHH OCTaJHChb B MO-
Jloce TMPOMYCKaHHsl TpHEeMHHKa, aMIVIHTYIHbIH JeTeKTop
BbIJENHT CHTHAJ 3BYKOBOH 4acTOThl 6e3 HcKaxkeHHii. [Toaro-
MYy JdonycTHMasi HecTaGH/IbHOCTb YaCTOThl HACTPOHKH Bella-
TeJbHOTO MPHEMHHKA — JOJH €ro noJjochl TNpONYyCKaHHS,
T. €. eIMHHLUBbl KHJoreplu. A npH npHeMe OJHOMOJOCHBIX
M TenerpagHbIX CHTHaJOB B JIOGHTENbCKOM TpPUHEMHHKE
4yacroTa CHrHajla 3ByKOBOH 4aCTOThl Ha BbIXOAe MpPHEMHHKa
onpejessieTcsl TOYHOCTbIO €ro HAaCTPOHKH Ha 4acroTy nepe-
JaTyyKa, TaK 4TO JOMYCTHMble YXOAbl YaCTOTbl HACTPOHKH
NpHEMHHKA 3a BpeMsi JIIOOHUTENbCKOH padHOCBA3H HE IOJIXK-
Hbl TpeBblllaTbh AECATKH (B KpaHHeM cjayuyae COTHH) repll.

[To BceM paccMOTpeHHbIM Bbillle XapaKTePHCTHKaM Tpe-
60BaHKA K JIIOGHTEJbCKOMY KOPOTKOBOJIHOBOMY INPHEMHHKY
0Ka3aJiMCb 3HauuTeJbHO Xectye. O6paTHasi KapTHHA TOJb-
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KO B BEJIHYHHE BbIXOJHOH MOLUHOCTH. /s BelllaTesbHOTO
NpHEMHHKA OHa COCTaBJfieT €JHHHLbl HJH [a)ke NeCATKH
BaTT. A NMOCKOJIbKY B ceMbe (HECMOTps Ha GOJbLIYIO MpH-
BJIEKATE/IbHOCTb KOPOTKOBOJIHOBOIO PaAHOJMIOGHTE/ILCTBA) BbI
CKOpee BCEro OKa’keTecb €AHHCTBEHHbIM YeJOBEKOM, »e-
JIalOUIMM MOJNb30BaTbCA JNIOGHTENbCKHM MPHEMHHKOM, TO OH
MOXKeT ObITb paccuuTaH AJs paboTbl Ha roJIOBHblE TesedoHbl
HJH MaJeHbKHH NHHAMHY€CKHH TPOMKOrOBODHTE/b H HUMETb
BbIXOAHYI0 MoulHocTh a0 0,1 Br.

1.1. CXEMA MPHEMHHKA

CoBpeMeHHble TPHEMHHKH C BbICOKHMH XapaKTepHCTH-
KaMH CTpOATCA NO cynepreTepoauHHOH cxeme. HMx cTpyk-
Typa B 3HauyHTe/JbHOH Mepe omnpenensieTcsi BbIGOPOM 3.e-
MeHTa, obecrneunBaiollero H36HpPaTeNbHOCTb MO COCeLHEMY
KaHaJy.

Pannoso6uTensiM AOCTYMHBI cjaedylolliue THNbl H36Hpa-
TeJIbHbIX YCTPOHCTB: (DHJBTPbl COCPENOTOYEHHOH CeseKIlHH,
BblNoJIHEHHble Ha LC-KoHTypax; nbe3okepaMHueckHe ¢u/bT-
pbl; 3J€eKTpOMeXxaHHUeCKHe (DHJAbTPbl H KBapleBble (PUJLTPSHI.

HanGonbulylo n36upaTesbHOCTb MO COCEAHEMY KaHasly
ofecrneynBaloT 3JIEKTPOMEXaHHUYECKHe H KBapleBble (HJIbT-
pbl. JlAf  [MOCTH)KEHHSl JyylIHMX NapamMeTpoB MpPHEMHIIKA
MpH MHHHMyMe 3aTpaT MpPH €ro H3rOTOBJEHHH B KauecTBe
HU36HpaTesbHOrO yCTPOHCTBA BbiGHpaeM 3J€KTpOMeXaHHue-
ckuit ¢uabtp THna IMP 500-9/1-3B (apyroe Ha3zBaHHe —
®3M). 310 3/7eKTpoMeXaHHUECKHH (DHJIBTP Ha 4HacToTy
500 kl'u, neBATHAHCKOBBIH, HMEIOLLHI MOJIOCY MPOMYCKaHHS
no ypoBHio 3 1b 3 kI'y, a no yposHio 60 1B He Gosnee 5 kI'w.
[Tosoca nponyckaHusi pacnoJjioxkeHa Boiile Yactothl 500 kI L.
3ameTuM, UYTO BbINlyCKAeMble OTEYECTBEHHOH MPOMBILLIEH-
HOCTbIO A/l paluoio6uTesell KBapueBble (UAbTPbHl (3Ha-
YyHTeNbHO G6osiee poporue, ueMm IOBM) uMel0T oOTHOLUIeHue
noJloc NponyckaHus no ypoBHsim 6 u 60 1b xyxke, uem y Bbl-
6paHHOTrO 3JileKTpoMexaHHueckoro ¢uabtpa. Kpome Toro,
nosy4uTb Heo6XoAHMOe ycuJeHHe Ha yactote 500 kIu 3Ha-
YHTEJIbHO Jlerye, u4eM Ha. 4acToTax KBapLEeBbIX (pnnbrpoa
5.9 Ml'u. -

Broi6op B KauecTBe u36upaTesibHOro 3jemeHtra IMo
onpejesieT MPOMEXYTOUHYIO 4acCTOTy MPHEMHHKA, DPaBHYIO
500 kI'u, Ha koTopoH ¢opmHpyeTcss ero noJoca nponycka-
HHUSA M obecneyHBaeTcsl HeOOXOAHMMOe yCHJEHHe €HrHaJa.
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Hocratounasi u36upaTebHOCTb MO 3epPKaJbHOMY KaHa-
Jy MOXeT ObiTb obecrneuyeHa MpH OTHOIUEHHH 4acCTOT Ha
BXOJ€ H BbiXole npeo6GpasoBaTensi, 6au3kom kK 10, nostomy
cynepreTepoaHHHbI MPHEMHHK C MPOMEXYTOUHOH 4acTOTOH
500 kI'u npu Hcnosnb3oBaHuH ofHOrO mnpeobpa3oBaHus
4acToThl MO?KeT ObITb BbIMOJIHEH AJasl paGOTbl Ha 4acroTax
Hixke 5 MI'U, T. e. TOJIbKO AJs1 JIIOGHTENbCKHX JHAMa3OHOB
160 u 80 m. Mcxoas u3 sroro, npuemHuk Ha Bce KB nuana-
30HbI AOJIXKEH HMeTb 1Ba npeobpasoBaTens yactoThl. OH Mo-
JKeT ObiTb C MOCTOSIHHOH NEepBOH MPOMEeXXYTOYHOH 4acTOTOH
HJIM NlepeMeHHOH MepBOH MpPOMEXKYTOYHOH YacCTOTOH.

B nepsomM BapuaHTe reTtepoauH nepBoro npeo6pasoba-
Telsl 4acTOTbl MepecTpaHBaeTcsi, a reTepoAHH BTOPOTO
npeobpa3oBaTtenss pa6oTaeT Ha (HKCHPOBAHHOH uyacroTe H,
caejoBaTe/ibHO, MOXeT ObiTb CTabGHJIM3HpOBAH KBaplEeBbIM
Pe30HaTOPOM. )

Bo BTopomM BapHaHTe reTepoaMH MNepBoro mnpeo6paso-
BaTeJ sl YaCTOTbl HAa KaX[AOM AHanasoHe pa6oTaeT Ha (HKCH-
pOBaHHOH uacToTe, H ero lesnecoo6pasHo cTabHIH3HPOBATH
KBaplUeBbIMH pe30HaTOpaMu (YHCIO KOTOpPHIX OyAeT paBHO
YHC1y [Mana3’oHOB B MpPHEMHHKe), a TeTepoAHH BTOPOTO
npeo6pa3oBaTesisi YacTOTbl [JOJXKEH MepecTpanBaTbCA.

PaccmaTpuBaemblii NpHeMHHK BbIMOJHEH. ¢ (HKCHPOBaH-
HOH MNepBO#H NPOMEXYTOYHOH YacCTOTOH, YTO CYLLECTBEHHO
ynpoutaet ¢uabtp neppoit 114, He Tpebyer GoabLioro uncia
KBaplLeBblX pe30HaTOPOB — [J5 Hallero MpHEMHHKAa MO-
TpebyeTcst MpHOOGpPeCTH TOJNBKO OAMH KBapl (KpoMe KBapua,
BXOASILUEro B COCTaB UH(PPOBOH IuKaJbl), H obecneynBaer
«pacTSXKKy» Ka)KA0ro JAuana3oHa Ha HeoGXOAHMYIO 4acTb
LIKaJbl HaCTPOHKH.

Koneuno, tpyaHocTH mno obecneyeHHio CTaGHJIBbHOCTH
4yacToThl NMPHEMHHKA C KBapleBoi crabuan3auved uacToT
nepBoro retepoaHHa Obl1H Obl MEHbIUWMH, 4eM B HauleM
cjlydyae (mepecTpaHBaeMblii reTepofHH pabotaer Ha GoJee
HH3KHX 4aCTOTax), HO ORH He HCYe3H Obl BooOGille. [Tpu
OnpeJeqeHHOH Xe HACTOHUYMBOCTH MOXHO MOJNYYHTb BIMOJIHE
JOCTaTOUHYI0 CTa6HJIBHOCTb YAaCTOTbl C «BbICOKOYACTOTHLIMS
reHepatopoM nuaBHoro auanasona (I'TI1).

H ewe oaHo coo6Gpakeyne B noJb3y BapHaHTa C mepe-
CcTpauBaeMblM MNepBbIM rerepoauHoM. Kak ocHOBHO#H Ba-
PHAHT BbINOJIHEHHS MPHEMHHKA NpeNnoJaraercsi HCroJb30-
BaHHe B HEM He MeXaHHUYecKOH, a UH(POBOH LIKaJIbl —
BbITyCKAEMOH OTEUeCTBEHHOH * MPOMBILIJIEHHOCTIO LIKAaJbl
LII-1 (nan ee camoaenbHOro MCMOJNIHEHHs). DTa WKaJda
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OUYeHb JIEFKO CONMpSiraeTcsi C HaLIMM BapHaHTOM IOCTpoe-
HHSl MPHEMHHKA, TaK Kak ofecrneuynBaeT H3MepeHHE 4aCTOTbI
OJIHOrO reTepojHHa C yueTOM BeJHuHHbl mepsoi [TY.

[Tepas IIY B npuemuuke pasHa 5500 k['u. Tako#t BbiI-
60op obecneynBaeT MpPaKTHUECKOE OTCYTCTBHE MOMeX OT KOM-
6HHALMOHHBIX 4YacToT npeobpa3oBaTesied 4acCTOTbl Ha Bcex
ceMH JIOGHTeNbCKHX [JHana3oHax, BKJAOYas H HeJ1aBHO pas-
pelueHHbIH /15 HCNOJb30BaHUS OTeYeCTBEHHBIMH KOPOTKOBOJI-
HOBHKaMH aHanasoHna 30 m. Takoe 3HaueHHe nepsoi [14 obec-
ne4yHBaeT Xopollee MOJaBJEHHE MOMEXH [0 3epPKajJbHOMY
KaHaJly nmepBoro npeo6pasoBaTeqsi 4acTOTbl — COOTHOLLIEHHE
4aCTOT Ha BXOJe H BbIXOA€ 3TOro npeobpasoBaTtesnsi AJs
BepxHeH rpaHuubl 10-m auanasona 5,5. Ias BToporo npeo6-
pa3oBaTesisi 4aCTOTbl 3TO COOTHOLIeHHe paBHO 11, HO 3xech
NOJaBHUThb 3epKaJbHYylI0 [OMeXy Tropa3fo Jerde, TakK Kak
nepeceyeKTopoM SBJSETCH  HeNepecTpaHBaeMblt  (PUJABLTP
neppoii [T4. Ilpu BbIGpaHHOM 3Hauenun nepsod [1Y ua-
CTOTBl BTOPOrO reTepoAHHa H TreTepoAHHA, o6ecleyHBalo-
Llero BOCCTAHOBJIEHHe HeCyLleH 4acTOThl MpPH [deTeKTHPO-
BaHHH (4acToTa TpeTbero reTepoiHHa), [OJY4alOTCa OT
O/JIHOTO reHepaTopa C KBapleBOH cTabuJiM3alHell HAa 4acCToOTy
5000 xI'u. 5000 kI'u — 3TO0 yacroTa BTOPOro reTepoaHHa.
PasgennB ee Ha 10 undposoit MHKpocxeMmoi, mnoJyuyaem
500 k't — yacToTy TpeTbero retepoaMHa.

[Tonoca nponyckanus Bropoit [IU, onpenensiemas
AMdom (3 klu), npekpacHo corjacyercsi ¢ MOJOCOH ua-
CTOT, H3JlyyaeMblX JIOOGHTENbCKHMH pPaJHOCTAHLUHSAMH TpH
pa6ote TesedoHoM Ha oaHOH 6okoBo# nosoce (SSB). Oana-
Ko npH pabote Tejerpadom (CW) 2kenaTesbHO [OMOJ-
HHTEJIbHO CY3HUTb MOJOCY MpONYCKaHHA, YTO AOCTHraeTcs
HEJOPOTHM, HO JOCTATOYHO 3(P(HEKTHBHBIM cnocobom —
cyxkenneM a0 500...700 ' nosocsl MpoNyCKaHHS YCHIHTES
3ByKoBOH uactoThl (Y3U). OSnemeHTbl H36HpaTeNbHOCTH
BKJIIOUEHbl cpa3y MocJe [eTeKTopa BO BXOJHOM Kackale
y34.

“pHHIlH NnHuaJibHass cxeMa MPHEMHHKA

[MpuHuunuanbHass 3JeKTpHYeckas cXeMa MpHeMHHKa
jJaHa Ha puc. 1.1. ,

Ot pasbema XS./ «AHTeHHa» BXOHHOH CHrHaJ MOCTY-
naet Ha [I-KoHTyp, o6ecrneunBaiOUlHil cOrJlacoBaHHe BXOAa
npueMHuka ¢ auteHHOH. C[BOeHHBI KOHOEHCaTop mepe-
meHHOH eMkoctH CI obecneurBaeT Bbl6Op BEJHYHHBI CBA3H
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Puc. 1.1. TIpHHUMNHaANbHAS 3/EeKTPHUECKAs] CXeMa NPHEMHHKa

c aHrenHo#, C4 — nacrpoiiky [1-kontypa B pe3onauc. [laata
nepekJiouateas avana3oHoB SAI-/ n3MeHSeT HHAYKTHB-
HOCTb, BkJOueHHyio B [1-koHTyp. B moka3aHHoM Ha cxeme
NOJIOXKEHHH MNepekJiouaTess BKIOYeH auanaszon 10 m — pa-
6oraer Tosabko Katywka L4, a LI, L2, L3 3akopoueubl.
[Mpu nepexoge k 6GoJiee HH3KOYACTOTHBIM JAHama3oHaM Mo-
cjefoBaresbHo K L4 mnoikaioualotcs uactH L3, L2, a Ha
160 m u LI. Ha BbicokouacToTHbIX aHamna3oHax LI peso-
HHpYeT CO CBOeH COGCTBEHHOH €MKOCTbIO M BHOCHT GOsibLIHE
notepH B [1-kouTyp. 115 HCK/IIOYEHHSI 3TOrO KaTyllKa LIyH-
THpOBaHa KoHaeHcaTopom C3.

Yepe3 maJieHbkylo eMkocTb cBA3H CH curnaa c I1-koH-
Typa [OCTynaeT Ha BXOH Yy3Jla YCHJHTENS paaHO4acTOTh
(YPY). B cocras 3TOro y3;na BXOAHT y3KOMONOCHLIH (DHJBTP
HACTPOHKH BXOJAAa NpPHEMHHKA, KOTOpbIH MNepeK/aioyaeTcs
NpH nepexoje ¢ Auana3oHa Ha AHaMa30H C MOMOLLbIO MJaThbl
SAI-2. Harpy3koit YPU spasietcss y3eqa (puJIbTPOB 4acCTOThI
CHrHa/na, KOTOpPbIH MnepecTpanBaeTcss MPH H3MEHEHHH ua-
CTOTbl HAaCTPOHKH ABYMSI CEKLHSIMH CTPOEHHOTO KOHIeHca-
Topa nepemeHHoi emkoctn C6. Pesucrop RI npeporBpa-
waet camoBo36yxnenne YPU Ha YKB.

B y3ne cmecutenefi m ¢uabTpa COCpeAOTOUEHHOH ce-
aekunn (PCC) na uyacrory 5500 kI ocyiiecTasieTcs: nep-
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Boe npeoOpa3oBaHHE CHTHAJOB 4YacCTOT JIOOHTEJIbCKHX [Ha-
na3oHOB B cHrHaJbl yactotsl nepBo#t [T — 5500 kI'u, ¢puabT-
pauusi 3THX curHajoB ¢ nomouipio PCC u BTOpOE npeot-
pa3soBaHue yacrothl ¢ 5500 B 500 klu.

FeTepoHHOM mnepBOro mnpeoGpasoBaTe/isi 4acCTOTH SIB-
JsieTCsl reHepaTop MJIaBHOTO Auana3oHa. YacToThl cHrHana
[T npuBeneHsl -B Tabs. 2.

[NpuBenennble B TabJs. 2 [gHana3oHbl 4acCTOT YAacTHYHO
OTJIMYAIOTCSl OT TpPaHHIl JIOOHTENbCKHX KOPOTKOBOJHOBBIX
JNHafa30HOB, BblAEJIEHHbIX COBETCKHM palHOJIOGHTENAM,—
Ha aumanasode 40 M oGecneueH npueM uactor Ha 200 klu
6osbiie, a Ha 10 M — Ha 700 K['u MeHbliue BblIeNE€HHOrO
IHanasoHa, 4TO CAeJaHO MO CJeAylOLlHM COOGpaXKeHHsM:

paciuHpeHne guanasoHa yacrot 40-m gHanasoHa He yXyl-
WaeT MJIOTHOCTb HAaCTPOHKH MO CPaBHEHHIO C ee 3HAaueHHeM
Ha OCTaJbHbIX JHAana3oHax, HO TMO3BOJSET OCYLUECTBHTDb
npHeM pagHoBellaTe/NbHbIX CTAHUHH Ha MPHJIEraloleM K Jio-
6utesbckomy 40-M [Hama3oHy pajHOBelllaTeJbHOM [Ha-
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Ta6auya 2

Jlnana3soH npHeMHHKa
Huanason uactor M, klu
M klu
160 1830...1930 7330...7430
80 3500...3650 9000...9150
40 7000...7300 12 500...12 800
30 10 100...10 150 15 600...15 650
20 14 000...14 350 8500...8850
15 21 000...21 450 15 500...15 950
10 28 000...29 000 22 500...23 500

nasone 41 M. Pa6oraouine B 3T0M AHana3oHe paaHoBellla-
TeJbHble CTAHUHH C aMMJHTYAHOH MOAyJfALHEH HallHUM
NPUEMHHKOM MOXHO NMPHHHMaTb, HACTPOUBILHCb Ha HYyJlIeBble
6HeHHs1 ¢ Hecylled 4acTOTOH palHOBelllaTeslbHOH CTaHUHH.
A oxupaemoe nmnosiBleHHe paAHOBELLATE/NbHbIX CTaHLUHH
C OJHOMOJIOCHOH MOAYJSILHeH Mbl BCTPETHM C FOTOBBIM K 3TO-
MY MPHEMHHKOM;

Ha auanazoHe 10 M pagnoNOGHTENH-KOPOTKOBOJIHOBHKH
MPaKTHYECKH He HCMoJb3yloT vactoThl Bbie 29 000 k[u;
MMeILeHCs y MHOMHX HallHX pajHoaioOuTeneir  mo-
nyaspHbli  TpaHcuBep  KoHcTpykuumu  1O. KyapsiBuera
(UW3D1) BooGliue He pa6oTaeT Ha 3THX yacTorax. A cyxe-
HHe JHana3oHa 4acToT MOYTH B ABAa pa3d JesaeT MJIOTHOCTb
HacTpoHkH Ha 10-M auanasoHe BMOJIHE NpHeMJeMOH (MpHH-
LUHNHAJbHbIe TPYAHOCTH A5l paclUHPeHHsl AHama3oHa 4acToT
10-m auanasoHa 0 ero BepxHeH «O(HUHAJIBHOH» IPAHHLbI
B HalleM NpHeMHHKe OTCYTCTBYIOT).

M3 Taba. 2 BuaHo, uTO Ha AHanas3oHax 160, 80, 40
u 30 m uacrorl ['T1[] Bbllle 4acTOT NPHHHMaeMbIX CHrHa-
JIOB H 4acCToTa CHrHaJja, Bbiaenasemoro ®CC, paBHa

fl'llll = fl'l'l[l._ fcurna:la'

Yem Bblllle 4acTOTa CHrHaJ/Ja Ha 3THX [Hana3oHax, TeM
Huxke yacrora nepsoit I[1Y. Ilpu pa6Gore TenedoHom panHo-
mob6HTenn Ha auanasoHax 160, 80 u 40 M HCMO/B3YIOT OLHO-
MOJIOCHbIE CHTHAJbI C BblAeJ€HHEM HHXHEH GOKOBOH MOJOCHI
(Ha amnanasone 30 M pa6ora Tesne)OHOM He paspelieHa).
B pesysabrate nepeoro npeoGpa3oBaHHs 4acToTbl TenedoH-
Hble CHrHaJbl Ha HH3KOYACTOTHbIX J[Hana3oHax npeobpa-
3YIOTCSl B CHTHaJlbl C BepxHeil GOKOBOH MOJIOCOH.

16



Ha gnanasonax 20, 151 10 M yacrotsl I'T1[1 HuXKe uacToT
NpHHHMaeMbIX cHrHaJjoB. CJienoBaTesbHO:

fnq 1= fcurl-la.'m _fl"nﬂ.

H H3MEHeHHe NOoJIoKeHHsT OGOKOBOH MOJOCHl OJHOMOJOCHBIX
CHTHAJIOB MpPH NepBOM Npeo6pa3oBaHHH 4acTOThl HE MpPOHC-
xonut. Tak kak Ha guanasonax 20, 15 u 10 M paauonio6u-
TeJH HCMOJB3YIOT OLHOMOJOCHblE CHTHAaJbl C BblAEJEHHEM
BepxHeil 60KOBOI nosockl, curHaJbl nepsoi T4 uMelor Bepx-
HIOI0O GOKOBYIO MOJIOCY MpH paboTe KaK Ha HH3KOYACTOTHBIX,
TaK M Ha BbICOKOUACTOTHBIX AHaMa30HaXx.

Bbi6bpaHHOoe HaMHM COOTHOLUE€HHE YacTOT MPHHHMAaeMbliX
curianoB u ['TII umeer elle nBa ROCTOHHCTBA.

1. [Ipn OTHOWEHHH YACTOT MNPHHHMAaeMbIX CHIHAJIOB,
pasnoM 15,3 (29 000:1830), I'T1I nonxeHn obecneuntb nepe-
kpbiTHe uacrot 7330...23 500, 1. e. c, oTHoweHuem 3,2. ITO
no3soauao BbinosHuTe [TIJl ¢ onHOH BbICOKOCTaGHAbHOH
KaTywkoi- (HaxoasileHcs: B y3Jje 6) C nepekJioueHHeM IpH
nepexoje C Juana3oHa Ha AHanas3oH TOJIbKO €MKOCTeH KOH-
typa ['TIJ, KOHCTPYKTHBHO OGbeAHHEHHbIX B y3ae /0.

2. Nuanaszon 30 M nepekpniBaercs nepectpoiikoid I'TII,
Heo6XonHUMOH A5 paboThl B AHanasoHe 15 M.

[epecrpoiika I'TI/ ocyuiecTBasieTcst ¢ MOMOLLBIO TPeTbeH
cekunn C6. Kpome Toro, mnpepycMorpeHa BO3MOXXHOCTb
He3aBHCHMOM OT nosoxeHuss C6 «paccTpoHKH» NPHEMHHKA
C moMollblo noTeHunometrpa R6. B mokazaHHoOM Ha cxeme
nonoxedun SA4 nepemelleHdHe aBHXKKA R6 u3MeHsieT no-
CTOSTHHOe HamnpsikeHue Ha uMmelowemcss B [TI[] Bapukane,
Nno3BOJISiA MepecTpanBaTb NPHeMHHK B HeOO/IbILHX Npejesax
(ot =1 k['u Ha nnanasone 160 M no + 30 k['u Ha auana-
3oHe 10 m). «Paccrpoiika» nospoJisier, He Tepssi HacCTPOHKH
Ha KOPPECMOHIEHTa, «MOCMOTpPeTb», YTO JAenaercss BOJIH3H
€ro 4acToTbl, HJH, H3MeHss mnoJsoxehne SA4, HabaogaTtb
3a nepepayeil ABYX padHOCTAaHUHH, 4YTO OYE€Hb [MOJE3HO
B NpaKTHYeCKOH pabore.

B yane 3 curnan I'TII orBerBasiercss Ha uHGPOBOH H3-
MEpHTeIb 4acTOThl, B KOTOPOM C yuyeToM crnocoba npeobpa-
30BaHHsl CHCHaJa MOpH MNepBOM MpeoOpa3oBaHHH YacCTOTh,
3ajaBaeMoro MnJaTod mnepekJioyaresss Adana3oHoB SAI/—7,
OCYyLLECTBJASIETC TOYHOe H3MepeHHe W HHAHKAUHMS 4YacToTbl
HacTpoilkn npueMHHKa. CpeaH paaunoso6HTesieH Takoe
YCTPOMCTBO MPHHSITO Ha3blBaTb «UH(pOBasi WIKaJIa». ’

[ereponnHom BTOpOro mnpeo6pa3oBaTesisi 4acToTbl fB-
JsieTcs KBapuesbli rexHepaTtop Ha uacrory 5000 kI'u. Bro-
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poe mnpeo6pa3oBaHHe 4YaCTOTbl OCYLUECTBJSAETCS BblUHTA-
HHEM 4YacTOThl rerepoAuHa U3 yacrotel nepsoil 14, T. e. Ge3s
H3MEHEHHs1 MOJIOXKeHHs1 GOKOBOH MOJIOChl MpPH MpHeMe TeJe-
¢oHHbIX curHanoB. C BbIX0Za BTOPOTO CMECHTEJSl CHI'HAJIbi
sropoii [T — 500 k' — nocrynaior Ha y3en ITH 500 Iy,
B KOTOpOM Haxoaatrcs IDM®P, ogHoKackaHbll YCHJIHTENb
[TY u cmecHuTesbHbIH AETEKTOp, HA KOTOpHIi Mojaercs CHr-
HaJ [Js BOCCTaHOBJeHHS Hecylled uacrorel 500 kI'm u3
yana 7.

Bbixos nerekropa coellMHeH C BXOJOM YCHJHTeNA 3BY-
koBo# uactothl (Y34). B y3ne ¥Y3U npeaycmorpeHo cyxe-
HHEe TMOJIOCHI MPOMYCKaHHs MpPH Mepexoje Ha MNpHeM TeJe-
rpagHbIX CHrHaJOB ¢ moMollbio nepekiioyatens SA2. Cpen-
Hee TMOJIOXKEHHe 3TOro nepekJiouarens «K» ocrasiaser
MPHEMHHK B peXHMe MNpHeMa OAHOMOJOCHBIX CHIHAJIOB
H TpHUTrOAHTCA MNpH npeBpalleHHH NpHeMHHKA B MNpPHEMO-
nepesaTuHK. '

Y34 BblpabaToiBaeT CHrHaJ aBTOMAaTHYECKOH peryJu-
POBKH YCHJEHHS MpPHEMHHKA, KOTOpBIi MNOJaeTcs B Y3Jbl
YPY u YIIY, u3mensss ycHleHHe CHrHajla AO [eTEKTOpa,
T. e. mo paauouacrore. [lpegycmoTpeHa M pydyHasi pery-
JUPOBKAa 3TOTO YCHJEHHS C MOMOLLbIO MoTeHlUHoMeTpa R2.
Heo6xonumasi rpoMKocTb MpHeMa YCTaHaBJAHBAeTcsi pery-
JIHDOBKOH yCHJIEHHsI MNocJe JeTekTopa (Mo 3BYKOBOH ua-
cToTe) moTteHUHOMeTpoM R3.

K Boixony Y34 nocTosiHHO MoAaK/AlOYeH pas3beM MJs ro-
JoBHbIX TesaeoHoB XS2 u ¢ nomolubio SA3 BcTpoeHHBIH
B .MPHEMHHK AMHAMHYeCKHH rpomMkorosopHTesb. [1pu oTkiio0-
YeHHH rpoMKoroBopHuresnsi Harpy3koi Y3U cayXuT pesu-
crop R.

Bbi6op BesHUMHBI BTOPHUYHbIX MHTAIOLUIUX HaNpsKeHHH
MpHEMHHKA OlpeiesieH HCMO/b30BaHHEM BbIYCKAaeMOH oOTe-
4eCTBEHHOH NPOMBILLJIEHHOCTbIO /51 papunosioburened UH-
poBoii wkaasl LII-1. Eif HyXHbl MOCTOSIHHBIE Hamnpsixke-
HHUsA + 5 B u — 15 B u nepemenHoe HanpsikeHue 3 B. OcHos-
HbIM  [HTAIOLUHM  HampsiXKeHHeM IPHEMHHKAa sBJfAETCSH
— 15 B, kKoTOopoe CHHMaeTcsi C peryJiHpyiollero TpaH3HCTO-
pa VTI. IluraHue u ynpassaenue, Ha VTI noapaerca c ysna
BbINpsIMUTeJIeli H crabuin3aTopoB. B 3TOoM y3sne Bblpaba-
TbIBaeTCA M HecTabHJH3HpOBaHHOe HanpsixkeHHe —+ 6 B, ko-
TOpOE CJYXKHT LIS MHTaHUA BbIXOZHOTO Kackaga Y34
H npocrefiero crabuauszatopa + 5 B, co6panHoro Ha cra-
6unutpone VDI.

BbinpsiMHTeNH NHTAlOTCA OT CHJOBOTO TpaHcoOpMaTo-
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pa T1. Bropuunasi o6morka [/l 3toro TpaHcgopmaTtopa —
BLICOKOBOJIbTHAast M GyaeT HCNoO/Nb30BaHa B IMpHEMorepe-
JlaTuMKe 115l MHTaHHs BbIXOJLHOro Kackajla ero nepejaoiiei
yactH. [lepBnunas o6motka T/ BkaoueHa B cetb 220 B 50 '
(pasbem XS3) uepe3 mnpemoxpaHuteab FUI u BbikIOua-
tenb nutaHus SAS5. Konpencaroper CI1 u CI2 o6pasyior
(uAbTP, 3aWMILAIOUIMA [PHEMHHK OT [OMeX, KOTopble
MOTYT MOCTynaTb H3 MHTAlOLled CeTH MepeMeHHOro TOKa.

Kartywka L/ HaMmMoTaHa Ha nJacTMaccoBOM Kapkace
aunamerpom 20 mm nposogom [13B-2 0,41, uucno BuTKOB
45, nanHa HaMoTKu 20 MM.

Karywka L2 HamoTaHa Ha nJacTMaccoBOM Kapkace
auamerpoM 25 mm nposoaom I13B-2 0,41, uucao BHTKOB 55,
IJIMHA HAMOTKH 25 MM.

KaTtywka L3 HamoTaHa Ha IJ1acTMaccoBOM KapKace AHa-
merpoM 25 mm nposogom [I9B-2 0,5. O6wee uucio BuT-
koB 34. Cekuus, HauaJo KOTOpPOH coeinHeHo ¢ L2, conep-
KHT 14 BHTKOB, caepyiouiie — 10 BHTKOB, 6 BHTKOB H,
nocjenHss, KOHel KOTOpo# coenHHeH ¢ L4,— 4 BHTKa.

Kartywka L4 — 6eckapkacHasi, HamMOTaHa Ha OMNpaBKe
nuamerpoM 12 mm (cpeaHuii anamerp BHTKa 14 mMM) npo-
sogoM [I13B-2 0,8, uncno BUTKOB 8, mJHHA KaTywkH 12 mm.

Tpancthopmartop T/ HamoraH Ha cepaeunuke [lI32 c ok-
HOM JUI1 KaTylUIKH NJowWansio 8 cM?, ToslLIHHA Ha6opa 25 MM.
O6morka [ (BbiBoabl I—2) copepxkut 1200 BHTKOB mnpo-
sogom [13B-2 0,35. O6motka [/ (BbiBOAbl 3—4, B MpHEM-
HHKe OHa He HYXHa) coxepxHT 1270 BHTKOB NpPOBOIAOM
[19B-2 0,25. O6motka [I] (BbiBombl 5—6) umeer 110 BuT-
koB nposomom [19B-2 0,5. O6morka /V (BbiBOgbl 7—8) —
20 ButkoB mnposomoM [19B-2 0,25. O6morka V (BbIBOIBI
9—10) — 40 ButkoB npoBoaom [13B-2 1,0 (cTosb TosCTBIH
npoBoJ 3TOH OOMOTKH ofecneuydnT MNHTAHHe OT Hee HakaJja
JlaMnbl BBIXOJAHOTO Kackaja lpHeMorepeaaTyHka).

Ycuautedib PaAHOYACTOTH

Cxema yana I — YPY — npuBeneHa Ha puc. 1.2. B co-
CTaB 3TOr0 y3/a BXOAAT Y3KOMOJIOCHbI (HJIbTP Mepecesek-
TOpa MpHEMHHKA H IMOJEBOH TPaH3HCTOP OMHOKACKAaAHOTO

YCHJIHTES.

' Y3konoJsocHblii (AT 06pasylOT KOHAEHCATOp mnepe-
menHOH emkocTH Cl,.0Cb KOTOPOro BbiB€JEHA Ha MEPEIHIO
naHeJab MpHeMHHKa ¢ HaanHcbio «BX.RX», u BbICOKOLOG-
poTHble KaTywkdh LI n L2. Tlpun pabGore Ha aumana3oHax
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Puc. 1.2. TlpyHuMnHanbHasi 3/eKTPHYeCcKas cxeMa y3na YPY

160, 80, 40 u 30 M BbIXOAHOE HampsiXKEHHE Y3KOMOJOCHOIO
¢unbTpa CHUMaeTCs C OTBOAA €ro HWHAYKTHBHOCTH — TOYKH
coenuHenuss L1 w L2, npnuem npu nepexoxge ot 160-m aua-
nasoHa (BkjawoyeHa Bca L/) k auanasony 30 M (BKJIO-
yeHa MaJsas udactb LI) ko3dduumneHt nepemaun ¢uabTpa
nosbiiaerca. Ha puanasonax 20, 15 u 10 M nocTosiHHO
BKJIOYEHa TOJIbKO KaTywka L2, u c ¢uibtpa cHHMaercs
BCce HamnpsikeHHe, OAHAKO H 3aecb KO3((@HLHEHT nepenauu
(pusbTpa noBbllIAETCA MPH nepexoje K 60jiee BbICOKOUACTOT-
HbIM JHana3oHaM H3-3a CcHHXeHuss eMkoctH C/ mnpH Ha-
cTpoiike ¢uabTpa B pe3oHaHC. B pesysbraTe H3MeHeHHS
Ko3¢(PHLUHeHTa Mepefayd Y3KOMOJOCHOro (HuAbTpa MpH
MepeK/IoYeHHH [AHana3oHOB MAaKCHMaJjbHas UYyBCTBHTEJNb-
HocTb npHeMHHKa (okoJjo 0,3 MkB) obecneueHa Ha paua-
nasoHe 10 M H OHa NMpPONOPUHOHAJNbHO CHHXKAeTCs MpH nepe-
xone K 6oslee HH3KOYAaCTOTHBIM JHana3oHaM (Ha QuanasoHe
160 M 4yBCTBHTEJNBHOCTb MpPHEMHHKA 0KoJ0O 4 MKB).

Takoe nocrpoenue BxoaHo#t uend YPY nossosur 3auiu-
THTb MpPHEMHHK OT Meperpy3kd CHrHalaMH C aMIIHTY[0H
B HECKOJIbKO BOJIbT, OGbIYHO MOSIBJASIIOLHXCS HAa JJIHHHBIX
aHTeHHax nuanasoHoB 40, 80 u 160 M, H noyuHTh yAOGHYIO
npu pa6oTe Ha Bcex auanasonax wkaay S-merpa. Ilocnen-
Hee NOoJIOXKeHHe cJleyeT MOSICHHTb.

[lpuBenennaa B Hauane pasjena Ta6J. | [ocTaTouyHO
yCJOBHA, HO MHOTHE PaAHOJIOGHTeJNH, CJIeNo Bepsi B MOCJen-
HHH cTOJ16ell 3TOH TabJHLbI, YAacTO AAlOT abCypiaHble OUEHKH
CHJIbBl CHTHAJIOB CBOHX KoppecnoHzenTtoB. Ha 10-m amuana-
30He MOXKHO ycJabliaTh coobuieHus: «PST 519», 1. e. npu-
HHMaw c pa30opuHBOCTBIO 5 (cOoBeplIEHHO pa360opuHBO)
npx rpoMkocTH | (a6CO/IIOTHO HHYEro He CJBIIIHO) C Mmpe-
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KpacCHbIM TOHOM TeJerpadHoro curiana». Ilpu sTom pefict-
BHTeJIbHO CBSI3b MNPOXOAHUT 6e3 KaKHX-1HOO 3aTpylHeHHH,
a S-MeTp MouTH He OTKJOHfeTcsi. OGPaTHYIO KapTHHY MOX-
HO HabaloaaTh Ha auanasoHe 80 m: cBA3b Bepercss ¢ 6oJb-
IIMM TPYAOM, HEOAHOKPATHO MepeclpallHBaeTcsi Aa)Ke Mo-
3bIBHOH cHrHaJga. Ho ouenka pasbupaemoctd paerca 4 (xo-
poilasi) uJaH 5 (OTJHYHAsA) MPH CHJIe CHrHajla 9 uiaH faxe
9420 ab (curHaabl B 100 pa3 Gosiee MollHble, YeM OUYeHb
rpomkue). B 3tom cayuae S-merp mo nomexam yxe ycra-
HaBJIMBaeTCcsl Ha OTMeTKY 9 M Bbllle, a OMepaTop CYHTaeT
Hey106HbIM A7 ce6s1 COO6LIHTD, UTO OH He pa3bHpaer TakoH
3aMeyaTeJibHbIA MO IPOMKOCTH CHTHaJL

B HalleM npHeMHHKe yCHJIeHHe CHHXKAaeTcf, 4 MaKCH-
Ma/JbHO JOMYCTHMBbIA CHrHaJ Ha BXOAe MpHEMHHKa MOBbI-
lIaeTcsi MpH Mepexofe OT BbICOKOUACTOTHBIX [AHANa30HOB
K HH3KOYAaCTOTHbIM, TaK 4TO S-MeTp, MpOrpasyHpoBaHHBIN
no iuKaje MHKpPOBObLT Ta6a. | Ha 20-M avanasoHe, oOka-
3bIBaeTCs MPHTOAHBIM AJ51 PA3yMHOH OLEHKH CHJIbI MpHHH-
MaemblX CHrHaJlOB Ha BCeX JHanma3oHax.

Has 3cddekTuBHOl pa6GoThl y3KOMOJOCHOTO ¢m.anpa
€ro KaTyllKH JOJDKHbl HMeTb BBICOKYIO JNOOpPOTHOCTb —
He meHee 250...300, uro obecneueHO MPH YKa3aHHOM HHXKe
ux BbinosHeHud. Ilpu 3Tom mosoca nmpomycKaHHs ¢uAbTPA,
Hanpumep, Ha auvanasoHe 80 M — 12 x['u.” dro obecneun-
BaeT CyLIeCTBEHHOe MOojJaBJeHHe Ha Bbixode (HJIbTpPa MO-
MeX, 4YacCTOTbl KOTOpbIX OTCTOSIT OT YacCTOTbl KOppPEeCMOH-
JNeHTa Ha eIHHHUbl [eCATKOB KHjorepl, Ho Tpebyer Moa-
CTPOiKH BXOJAa ¢ moMouibio pyuku «BX. RX» yxe npu nepe-
crpoiike mpuemHuka Ha 10...20 x['u. Ilpn mMourHbIX nomexax
pyukoi «BX. RX» MOXHO MOJNb30BaThCSl KAaK BXOJAHbIM
aTTeHI0aTOpPOM, CHHJKAIOLIHM yPOBeHb MOMEXH N0 3HauyeHHH,
BXOASILLLEr0 B JHHaMHYeCKHi AHana3oH npHeMHHKa. B or-
JM4YHe OT HCMOJb30BaHHSl aTTEHIDATOpa HA Pe3HCTOpax HJH
[HOJax, pPACCTpaHBast y3KOMOJIOCHbIH QHJALTP B Ty HJIH HHYIO
CTOPOHY, MOXHO J0GHTbCsi_ Gojiee CHJIBHOTO [MOJaBJIEHHS
OMexd, ueM MO/Me3HOTO curHana. Oco6enHo 3¢ deKTHBHA
pa6oTa y3kKomnoJiocHoro ¢uabTpa Ha auanaszonax 40 u 30 M,
npueraiolHX K pajHoBeLlaTeNbHbIM AHana3oHam 41 u 31 M,
CHJa CHTHAJOB Ha KoTopbix Gosee uem Ha 100 ab mo-
JKeT MpeBbllaThb CHJY CHTHAJIOB JIOOHUTENbCKHX pajgHocTaH-
LIHH.

Boixon y3komosocHoro ¢HJbTpa IIYHTHPOBAH MaJo-
eMKOCTHbIMH anoaamu VDI, VD2, kotopble He OTKpbIBalOT-
csl MpH aMIUIHTyaax Hanpsikeduss po 0,6 B u Ha paGory
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NpHeMHHKa npH 3ToM He Bausior. [lpH Gosbluux Hanps-
eHusix VDI nau VD2 (B 3aBUCHMOCTH OT MOJIAPHOCTH CJy-
yafiHO monaBllero Ha BXOJ NpPHeMHHKA MOLIHeHIlero CHur-
Hajla) OTKpOeTcs H 3alUyHTHpYeT BBbIXOA Y3KOMOJOCHOTO
¢unbTpa, NpeAOTBpPATHB BLIXOJ H3 CTPOSI MOJIEBOrO TpaH-
3ucropa YPU.

B kauectBe akTHBHOrO 3jementa YPU BuiGpaH mnoJe-
BOH TpaH3Hcrop VT/ ¢ nByMsl H30JHPOBAHHBIMH 3aTBOPAMH.
3TO OYeHb HEXHbl, HO OJHOBPEMEHHO HCKJIOUHTEIbHO
sdpdexruBubiit a1 YPU npu6op. Hexubiit KI1350 Tpebyer
OYeHb aKKypaTHOro o6pallleHHs, MOTOMY YTO H30JIHPOBaH-
Hble 3aTBOpbl MPOOBLIOTCS Ha ynpaB/sfieMbli HMH KaHaJj MpH
HanpsiXK€HHH MeXXAYy JIOObIM 3aTBOPOM H KaHaJoOM (Bbl-
BOJbl HCTOKA, CTOKa) B €JMHHLbl JECSITKOB BOJIbT, a TakKoe
Hanpsi>keHHe — 3TO MaJjasl yacTb HaNpSI)KeHHS] CTATHUECKHX
3apsaoB, KOTOpOe MOXKeT BO3HHKHYTb [PH HeyMeJloM MOH-
Taxke TpaH3dctopa. [lpeanpusaTus, Beimyckatouue KI1350,
NpH HX yNakoBKe 3aKOpauyMBalOT BbIBOAbl TPYOOuKoii, Tak
4TO OTBETCTBEHHOCTb 3a CyAbGY TpaH3HCTOpa Mmocje ee
CHATHSA JIOXKHTCA Ha MOTpebHTe sl (3apybexkHble aHaJord
KI1350 umeloT BCTpOeHHble MaJIOEMKOCTHblE CTaGHJIHTPOHbI
3allHTbl H30J5ILHH 3aTBOPOB).

Henenecoo6pasnocrs 3amennl KI1350 Ha oaHo3aTBOp-
HbIH [0/MeBOH HJH GHMONSIPHBIH TpPAaH3HCTOpP OODBSCHAETCS
cnenyouum: Toabko KII350 umeeT opHOBpeMeHHO BbICO-
KOe BXOJHOe COMpOTHBJAeHHe (obecneynBaeT Yy3KOMoJoC-
HOCTb BXOJHOrO (H/AbTpA), OYeHb MaJloe 3HauyeHHe Mpo-
XOAHOH eMKocTH (o6GecneunBaer ycroiuuBoctb YPU) u Bo3-
MOXHOCTb JIHHEHHOH pery/JqHpOBKH YCHJIEHHSI H3MEHeHHeM
HafIpsi>KeHHsi Ha BTOPOM 3aTBOpe.

Yka3auublit Ha cxeme KII3506 MoXXHO 3ameHHTb Ha
KI1350A wau KII350B (oHM OT/AMUAIOTCS CBOHCTBAMH Ha
4acroTaX, 3HayuTesbHO npesbiapwnx 30 MI'y), Bo3amoxHa
1 3amena KII350B na KII306 c JqoGoit 6yksoil. Tak kak
KI1306 umeer 3HauutenbHo Gosbwiuii, uem y KII350, pas-
6poc MO MOJIOXKEHHIO XapaKTepHCTHK’ 3aBHCHMOCTH TOKa
CTOKA OT HampsiKEeHHHd «3aTBOpbl — HCTOK», MpPHAETCS
B 3TOM cjay4yae nogo6paTb BeJHYHHY pE3HCTOpa B HCTOKe
VT1 no makcumymy ycuaenus YPU.

Henutenp HanpsixeHus R4—R2 cayXuT Aasi nonaud
cMelleHHs1 (MOJIOKHUTEJbHOIO MO OTHOLIEHHIO K MCTOKY) Ha
nepsbifi 3atBop VT /. C BbiBoaa /0 3T0O cMellleHHe moaaeTcst
Ha 3aTBOpbLI MOJIEBbIX TPAH3HCTOPOB APYrHX Y3JIOB MpHEM-
HHKa.
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Yepe3 pesucrop R! Ha Bropoit 3atBop VTI nopaercs
Hanpsi>KeHHe peryJHpPOBKH YCHIEHHS] — MaKCHMaJbHOe yCH-
neune-VT1 obecneunBaeTcs npH nojaye Ha BTOPOH ~3aTBOP
HanpsikeHHs1 0KoJ10 + 5 B nmo oTHOWEHHIO K HUCTOKY, a MpH
CHHXXEHHH 3TOTO HamNpsXKeHHS [0- 10oJeH BoJbTa KpyTH3HA
xapakrepucTHki VT no nepBoMy 3aTBOpPY CTaHOBHTCS
6/IH3KOH K HYJIIO.

Kartywka L/ HamoraHa Ha (eppHTOBOM TOPOHIAJbHOM
cepaeunuke 50BU2 ¢ HapyxHbiM aHamerpom 20 MM, BHYT-
peHHum auamerpom 10 mMm u Beicotoit 5 Mm. CepleuHHK
nepej HaMOTKOH MpPOBOAOM cJenyeT O6GMOTaTb H3OJSILHOH-
HOH JleHTOH, Jyuile Bcero ¢roponsaacroBoii. Hamorka Be-
nercs npoBogoM [19B-2 0,5. O6uiee uncy0 BUTKOB 24, OHH
paBHOMepHO pacnpepedsiiorcsi B cekrope 300° mo okpyx-
HOCTH cepaeyHHKa. OTBOABI AeNAIOTCS, CUHTAst OT TOYKH
coequHenuss L1 ¢ L2, ot Tperbero, BOCbMOTO H 4YeThlpHa-
auatoro BUTKOB. Ecan Her cepaeunnka 50BU2 ykazaHbix
pa3mepoB, MOXHO NMpHMeHHTb cepaeuyHuk 30BU2 uan 20BU2,
yBEJHUHB YHCJIO BHTKOB MPOMOPLHOHAJbHO KODHIO H3 OT-
HOLIEHHS] MArHUTHBIX NPOHHLAEMOCTeH, ISl Yero MpHAeTcs
yMeHbLIHTh AHAMETP MNpOBoJa, MOCTYMSACh HECKOJIbKO 106-
potHocTbio LI. Eute xyxe, ecid Boo6lle HET BbHICOKOYACTOT-
HOTO TOPOHAAJIBHOTO CepleYHHKA, HO U 3TO He Karacrpoda:
L1 mMoXHO HaMOTaThb Ha MIACTMaccoBOM Kapkace gHaMer-
pom 20 mm nposogom [139B-2 0,5, yBeqHUHB YHC/IO BHTKOB
KaXao# CeKUHH KaTyWIKH B ABa pa3a. Ho npu stom mo6por-
HOCTb Y3KOMOJIOCHOIO (HJbTpPa HAa HH3KOYACTOTHHIX JHa-
Nna3oHaxX CHH3HTCS B TPH-ueThipe pa3sa.

L2 HamoTaHa Ha Kapkace H3 BbICOKOYACTOTHOIO H30-
astopa (noJuctHpoa, ¢roponaact) auamerpom 20 MM, mpo-
Bon [13B-2 (uam, ewe ayuywe, nocepeGpeHHbId MeaHbIH
nposoa) AHamerpom 1,0 MM, 4HMCJIO BHUTKOB 4, A/HHA Ha-
MOTKH 6 MM.

Y3ien PHALTPOB 4ACTOTH CHrHaJA

[puHuunuasnbHasi 3JleKTpHYecKass cXxema y3na 2 —
(UIBTPOB YaCTOTH CHrHajsa — MNpHBeleHa Ha pHC. 1.3.

Ha Bcex nuana3oHax HCMOJb30BaHbl [BYXKOHTYpHble
¢unbTphl, oGecneunBaiollie BbleseHHe MOJEe3HbIX CHIHAJNOB
Ha Bbixoje noJseBoro TpaHaucropa YPU. Tlepecrpoiika
¢UIbTPOB nNepeMeHHHIMH KoHaeHcatopamu (C6-1, C6-2,
cM. puc. 1.1) ‘B TpeGyeMbix A/l KaXKAOro gHanasoHa mpe-
nenax obecrieyeHa HX BKJIOUEHHEM uepe3 eMKOCTHbie JeJH-
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Puc. 1.3. IlpuHUMNHaNbHAs 3/MeKTpHYecKasl cXxema y3ja (HILTPOB HaCTOThI
curHana

TeJqd Ha auanasonax 10, 15, 20 u 40 M u yepe3 mocjenoBa-
TeJlbHble KOHAeHcaTopbl HA auana3oHax 80 u 160 M. Ha auna-
na3zoHe 30 M, rae Heo6XOAHMO MPOMYCTHTb MOJIOCY 4acCTOT
Bcero 50 kI'u, mepectpoiika ¢HILTPOB MEpPeMEHHbIMH KOH-
JleHCaTOpaMH He MPOH3BOJHTCH.

CBf3b MeXay KOHTypaMH (HJbTPOB HHIAYKTHBHasi, 3a
cyer OGJIM3KOTO B3aHMHOTO pAacCHOJIOXKEHHS MX KaTyllek.
Ha ananasonax 10 u 160 M noTpe6oBaoch AGMOJHHTENBHO
HCMONb30BaTh E€MKOCTHYI0 CBfi3b 33 CueT KOHJEHCaTOpOB
C7 u C34.

Ians o6GecneyeHuss paBHOMepHoro ycuiaenuss YPY mnpu
nepexoje C AManasoHa Ha AWanas3oH (Heo6xoaumasi Kop-
PeKLHsi B YCHIE€HHH NpHEMHHKAa CAenaHa [0 BXoja MmoJe-
Boro TpaH3deropa YPU) eMKocTH KOHTYypoB (HJBTPOB
YBEeJHUHBAIOTCS MNpH mnepexoje K G6ojiee HH3KOHACTOTHHIM
avanasonam. Tak, o6masi emkocTb KoHTypa 10-M aHana-
30Ha, obpasyemoro C/, C2 (c mapanJjie/bHbIM €My KOH-
JeHCAaTOPOM MepeMeHHOiH eMKOCTH, cM. pHc. 1.1) u C3, okoso
40 n®d, a emkocTb KOHTYpa AHana3dona 160 M, cocrosiuias
u3 C31 u nocnenosatesibHO coeaHHeHHbix C30 M nepemeH-
HOTO KOHAeHcaTopa, okoJo 1300 nd.
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Bce kaTywlkH (HJABTPOB 4acCTOThl CHrHaJa HaMOTaHbI
Ha MJacTMAaccoBblX Kapkacax aHamerpom 6 MM C cepueuy-
HHKaMH IS HacTpoiikd, B3siteiMd oT CBI12A  (auamer-
pom M4).

HamoTka npou3BOAHTCS B OAHH CJIOH, BHTOK K BHTKY.
Katywku LI...L10 namoraubl npoogom [19B-2 0,35, a ka-
Tywku L11..L14 nposogom [19B-2 0,25. Uncno BHTKOB:
L1, L2—8; L3, L4—10; L5, L6—12; L7, L8—15; L9,
L10—20; L11, L12—25; L13, L14—45.

Cmecurean 1 ®CC na 5500 kly

[TpununnuaibHasi sJnekTpHYeckasi cxema y3na 3 — cme-
cutesel 1 ®CC na 5500 kI'u — mpuBeneHa Ha puc. 1.4.

AKTHBHBIM 3JIeMEHTOM CMeCHTesell SIBASIOTCA [MOJIeBble
TpaH3ucTopbl ¢ p-n nepexogom VTI1, VT2 tuna KII307T
(6€3 cylIeCTBEHHOTO BJHSIHHA Ha paGOTy CXeMbl HX MOXKHO
3aMeHHTb Ha aHaJoruuHble TpaH3ucropsl KI1302, KII303,
KI1307 ¢ s106biMH GyKBEHHbBIMH HHAEKCaMH, TaKas 3aMeHa
MOXKeT MNpPHBECTH TOJbKO K HEKOTODbIM H3MEHeHHsIM pe-
xuma VT1 u VT2 no nocrosiHHOMY TOKY). BxoaHoit curuan
nojaeTcsi Ha 3aTBOp, a TeTepPOAHHHBIH — Ha MCTOK TpaH-
3uctopa. Takoil cMecuTe/b HMeeT XOpOIUYIO JIHHEHHOCTb
no BXOAHOMY CHrHany, obecrneydBaeT OJHOBpPEMEHHO C Ipe-
o6pasoBaHHeM YaCTOTbl H YCHJeHHe cHrHaia. B oriuune
OT MOJIeBbIX TPAH3HCTOPOB C H30JHPOBAHHBIM 3aTBOPOM,
NpHMeHEHHble 31eCb MoJIeBble TPAH3UCTOPbl MeHee 4YyBCT-
BHUTE/NIbHbl K BO3JEHCTBHIO CTAaTHYECKOrO0 3JeKTpHYecCTBa.
HenocraTkom cmecHTe/sl C OLHO3aTBOPHBIM MOJIEBBIM TpaH-
3HCTOPOM MO CPAaBHEHHIO CO CMECHTEJEM Ha TPaH3HCTOpe
¢ ABYMS H30/IMDOBAHHbBIMH 3aTBOpPAaMH, KOTOPbIH C ycrnexom
MOXKHO [MpPHMEHHTb B 3ITOM Yy3Je [pPHEeMHHKA, SBJSETCS
HHU3KOe BXOJHOe COMpPOTHBJIEHHe [JISl CHTHaJa reTepojHHa,
HO 3TO Y4YTE€HO B CXeMmaxX reTepoJHHOB Hallero npHeMHHKa.

Yepes pesuctoput R2 u R7 wa 3atBopbl VT! u VT2 no-
JaeTcsl HanpsiKeHHe CMelleHHsi, a yepe3 pe3HCTOp RS H pe-
3ucropsl R4 u RS — muTalollee HampsiXKeHHE Ha HMCTOKH
VTI u VT2. 3a cuer majeHus HanpsiKeHHs MHTaHHS Ha
R4 u R8 Hanpsixkenue ua 3atBopax VT/ u VT2 okasbiBaetcs
OTpHILlATeJbHbIM MO OTHOIUEHHIO K HAMpPSIXKEeHHIO Ha HX HCTO-
Kax, uro obecreunBaeT HOpPMaJbHYI0O pa6GoOTy MOJEBbIX
TPaH3HCTOPOB C pP-n MepexoaoM.

VT1 — nepBblfi CcMecHTeNb NpHEMHHKAa, Ha ero 3aTBOp
NpHXOAHT YycuaeHHbli YPU curHan ¢ BxoJa NpHEMHHKA,
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Puc. 1.4. TlpuHuHMnua/nbHasi 3/MeKTPHueckasi cXeMa yajla CMecHTeslel H
®CC Hna 5500 kI'u

Ha uCcTOK nopaaetcsi HanpsikeHue I'TIMI. B ctok VT1 BkioueH
TpexkoHTypHbiii ®CC C4LI, C5L2, C6L3, wacTpoeHHBbI
Ha yacroty nepBod ITY nmpuemuuka — 5500 kI'w.

Cssizb Mexnay katyiikaMd kKoHTYypoB ®CC HHAYKTHBHas
(3kpaHOB Ha kKaTtyiikax Her). KoucrpykrusHo xe @CC
BbIMOJIHEH TakHM 00pasoM, YTO MpH HAJHYHH KPHTHUYECKOH
cBs3u Mexay LI u L2 u mexny L2 u L3 cBA3b Mexay
L1 u L3 npakrtHuecku orcyrctByer. Kartywku ®CC LI,
L2 u L3 onnHakoBble. OHu coGpaHbl B cepaeunHHkax CB12A
H coaepxaTt no 16 ButkoB nposoaa MO 0,44.

Bennunubl emkocreit koHTypoB ®CC BbiGpaHbl TakK, 4TO
K03 PHLHEHT nepefayd OT BX0Ja MEPBOTO CMECHTeNsl K BXO-
Ly BTOpOro cMecHTessi GJH30K K eiHHHUe. B 3ToM cayuae
AJ151 MpefoTBpalleHHs neperpy3ku BToporo cmecurenss ®CC
He JOJuKeH o6ecneyHBaTb BBICOKYIO H36HpaTe/bHOCTb MO
niepBoii 1Y (uto 6bi10 Gbl HEOOXOAUMO NpPH HAJIHYHH YCHJe-
Hua Ha nepsoi 1Y), Ho ero~ H3GHpaTeJbHOCTb MAOJKHA
npefoTBpallaTh MOSIBJIEHHe MOMeX, NEeHCTBYIOLLHX MO 3ep-
KaJbHOMY KaHaly BTOpOro mnpeo6Gpa3oBaTessl 4YacCTOTHI.
C 3ro0i1 3anauveit paccmorpennbiii PCC, HecMOTpsi Ha CBOIO
MpOCTOTY, BMOJHE cnpaBasieTcs. [lonbiTKH 3aMeHHTb ero
(HIbTPOM, COOPAHHBIM HAa BbICOKOJOODOTHBIX KOHTYpax Ha
(eppHTOBbIX KOJIbLAX, KBaplUeBbiM (HIbTPOM H MOAOGHBLIMH
C/IO’KHBIMH YCTPOHCTBAMH JIHLIb YCJOXKHAIOT CXeMY.

Bropo#i cMecuTesb BbIMOJNHEeH Ha TpaH3ucTope VT2
Ha ero 3atBop npuxoaut curHan nepsoi [1U ¢ Bbixoaa
®CC, a Ha HCTOK MOfaercsi HampsiXKeHHe reTepojHHa C uya-
crotoit 5000 kIu.
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Y4 500 xl'u u nerexrop

[MpuHuunuanbHas 3JjeKkTpHueckas cxema yana 4 — YII4
500 kI'u — npuBeneHa Ha puc. 1.5.

Ha Bxome ¥YITY 500 kI' BKJIIOYEH OCHOBHOH 3JIeMEHT H3-
6HpaTeNIbHOCTH NMPHEMHYKA — 3JIeKTPOMEXaHHUECKHH (HILTD
ZQl. Ero BxoaHass W BblXOJAHAasi LENH HACTPOEHbl B pe30-
HaHc Ha yacrory 500 kl'u koupeHcatopamu CI, C2 u C3,
Cc4.

Ycuaurenp Bropoit I1U npuemHHKa BLIMOJIHEH, KakK H
YPY, ua pByx3aTBopHOM nojseBoM TpaHaucrope VT/
KI1350B6 (0 ero nocToHHCTBax H BO3MOXHbIX 3aMeHaXx CMOT-
pu onucanne YPU). Curnan c Beixoma IMP nocrynaer
Ha nepBbiil 3aTBop VT, NOJOXKHTE/NbHOE CMEILlEHHe Ha 3TOT
3aTBOp nojaercsi yepe3 pesucropbl R2 u RI. Ynpasasiolee
HanpsixKeHHe peryJHpPOBKH YCHJEHHS MOLAeTCs Ha BTOPOH
3atBop VT uepe3 peaucrop R3. Pesucrop R5 npenotspa-
1iaeT BO3MOXHOCTb camoBo36yxaeHuss VTI Ha YKB.
Harpy3koii kackana ycunenus YI14 500 kI'u wa VT1 cay-
XKHT OIHOKOHTYpDHBbIH ¢uabtp CYLI.

.Kak BugHo Ha puc. 1.5, B npHeMHHKe TOJIbKO OJAHH
Kackaj, ycuseHuss Ha yacrore 500 k['u. 1o caenao c yue-
TOM MpPUBEJECHHbIX HHXXe COO6GpaxKeHHH. -

[Tpu pa6ore Tenerpagom nosoca cyxaercsi 10 500...700 I'u
nocje JAeTeKTopa, MOTOMY MPH H3JNHILIHEM YCHJEHHH MO
MY 500 kl'y curHassl,-npowenuue IMOD, HO He Jexauixe
B M0JIOCe MPOMyCKaHHsi (DUJIbTpA, BKJIIOYEHHOro nocnae [e-
TEKTOpa, MOT'YT MeperpysuThb MOC/JeLHHH.

Heo6xonumoe ycuieHHe CUrHAJIOB B MpHEMHHKe pacrpe-
nejeHo paBHomepHo Mmexay YITH 500 xI'm u ¥3Y, Tak uro
YyCH/IEHHEe KaXK[0ro M3 3THX TPAKTOB HEe CJHILUKOM BeJHKO
H TPYIHOCTH, CBSiI3aHHble C ofecneyeHHeM YCTOHUYMBOH pa-
60Thl 3THX YCHJIHTeJIeH, HCKJIOYAIOTCS.

Jlerektop cob6paH Ha mosieBoM TpaHauctope VT2 KI1307T
(koTopblii MOXHO 3amenuTs, Ha KI1302, KI1303 u KII1307
¢ J1060d O6YKBOHJ mno cxeme, MPHHUHMMHAJBHO HE OTJHYAIO-
LeHCsl OT CXeM MepBOro H BTOPOrO CMecHTesed. IJTO ecTe-
CTBEHHO, TaK Kak jnerekrop Ha VT2 — sto npeoGpa3oBsa-
TeJb 4acToT, Jexaulux B nosoce 500...503 kI'u, B yacroThl
0..3 k'l ¢ ucnonp3oBaHHWeM reTepoOAHHHOrO CHrHa/aa ua-
croroii 500 kI'u, nopnalwoulerocss Ha ucrok VT2. Hanps-
xeHde 3Y “Bbimesnsiercs B Harpy3ke jerekropa RI0.
OHO OThUALTPOBBIBAETCSI OT HAMpsKEHHsI C YacTOTOH
500 kI'u anementamu C15, R11, C17 (3ta uenb 3HauUTeJb-
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Puc. 1.5. TpuHuunuanbHas snektTpuueckasi cxema yaaa YITU 500 Iy

HO ocsnabgasieT CHTHaJjbl, 4YacTOTa KOTOpbIX Bbllle 5 KIW).

leTepoaHHHOe HaMpsi)KeHHe MPHLIIOCH NMOJATh Ha HCTOK
VT2 vepe3 nBa napansienbHO BKJIOYEHHBIX KOHJEHCaTopa
C13 (kepamuueckuil) u CI14 (3nekTponutuueckuii). INepsbiit
npomyckaer Hampsixkenue c yacrotod 500 kI'u, a Bropoi
npenoTBpallaer BbiaeleHHe Ha R8 Hanpsikenus 3Y, 3a-
KOpauMBasi N0 3BYKOBOH uactote HcTOoK VT2 Ha kopmyc
yepe3 BbICOKOYACTOTHBIH apocceb L2.

Karywka L1 pasmeuiaercss B cepaeutdke CB12A u co-
nepxut 120 ButkoB npoBogom [13B-2 0,16. Ipoccenp L2 —
craHaaptHoiii, tina J0,1 (Ha aJjbcudepoBOM) HJIH THMA
IMO,1 (Ha ¢eppHTOBOM) UHIHHIPHYECKOM CepIeUHHKe,
paccudTaHHblil Ha Tok no 0,1 A.

Ycuauteap 3ByKoBO# 4acToThl H cxema APY

[TpunumnuanbHass 3JekTpHuyeckass cxeMa yana o —
Y34 — npuBenena Ha puc. 1.6. Iepsoiit kackag ¥3U co6pau
Ha MoJieBOM TpaH3ucTOope- ¢ p-n nepexogom VTI KII1307.
(dToT TpaH3HCTOp, KAaK H BTOpPOH MOJEBOH TpPaH3HCTOP
Y34 — VT4, moxHo 3amenutb Ha KI1302, KI1303, KI1307
¢ J1060H 6ykBOH.) bBodbllioe BX0QHOe COMPOTHBJEHHE 3TOTO
Kackajga Heo6xoauMo jnsi obecnedyeHHsi paboTbl Y3KOMOJOC-
Horo c¢uabtpa. [locnenHHit BbiMOJIHEH MO CXeMe ABOHHOIO
T-mocra Ha 3nementax RI, CIl, R2 (nepBas T-uenb) u C2,
R3, C3 (Bropas T-uenp). C Harpy3ku VT — pesucropa
R8 ycunennoe Hanpsixkenne 34 nogaetcs Ha aBoiiHoit T-moct
yepe3 3IMHTTEPHBIH MOBTOPHTE/b, COIVACYIOLIHH CpaBHH-
TeJIbHO BbICOKOE BBIXOJHO€ COMpPOTHBJEHHE Kackaja Ha
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VT1 ¢ BxoaHbiM conpoTHBJAeHHeM aABoHHoro T-mocra. B no-
BTOpHTEJE HCMNOJNb30BaH OHMOASIpHbIA TpaH3ucrtop VT2
KT312A, koTopblii MOXHO 3aMeHHTb Ha JIOGOH HH3KO-
YaCTOTHBIH HJIM BbICOKOYACTOTHbIA MaJlOMOILHbIA TPAH3HCTOD
ctpykrypel n-p-n (KT312 ¢ no6oit 6yksoit, KT201, KT315
u T. a.). [lpu paGore Tenerpacdom BoiBombl / U 3 y3na b
coeaHHeHbl, H NBOHHOH T-mocT o6pa3yer uenb OTpHLATE/b-
HOH o6paTHo# cBA3H B nepsoM kKackaiae Y3U. Ha uacrore
okoJi0 600 I'y HanpsxkeHHs1 06paTHOH CBSI3H, MOCTynawouiHe
yepe3 nepByl0 H BTOpyl0 T-uenH MocTa, B TOuKe COeJHHe-
HHS R2 u C3 paBHB MO aMMJHTyJe H MPOTHBO(dA3Hbl, Ta-
KHM 00pa3oM oTpHLaTesibHasi o6paTHasi CBSI3b OTCYTCTBYET,
ycuieHHe mexnay BxoaoM ¥Y3Y u BbiBogOM 3 MaKCHMaJbHO
H PaBHO aHAJJOTHUHOMY YCHJIEHHIO NPH NpHSMe OJHOMOJOC-
HbIX TeJe(OHHbIX CHTHAJOB (Korga oGpaTHdsi CBf3b OTCYT-
cTByeT OJsarojapsi OTCOelHHeHHIO BbiBoaa [ OT BbeiBoaa 3
paccmarpuBaemoro y3jaa). Ha uyactorax HHXe H Bbllle
600 T'u kosdduuuent nepepaud aBoiiHoro T-mocra BO3-
pacraer, YTO MPHBOAHT K CHHXKeHHIO ycHaeHHs Y3U npu
npueme TeJierpadHblX CHrHaJOB.

C BbIX0La 3MHTTEPHOro MOBTOpPHTENA Hanpsixkenue 34
NOJAeTCsi Ha peryJasTop rpomkocTH (BbiBoa [0 y3na 9)
u gerektop APY, B KOTOpDOM HCMOJb30BaH MaJOMOLIHBIH
HH3KOYaCTOTHbIM KpemHHeBblll auon VDI 1220 A, umelouiui
6osibwoe ob6paTHoe conpoTHBjaeHHe. BeinenenHoe Ha VDI
MOCTOSIHHOE HanpsikeHHe, paBHOe AaMILIHTYJe HaNpsKeHHs
34, uyepes anon VD2 J1220 A (kak u VDI, oH MoxeT ObiTh
3amMeHeH Ha /06O MaJIOMOLIHbIH HH3KOYACTOTHBIA HJH
BbICOKOYACTOTHbIH KpeMHHeBblil [HOJ, HanpHMep Ha IHOJ
KI503A, B) mnocrynaer Ha Goabwyio emkoctb C9, koro-
pasi MOXeT pa3psiiHTbCSl TOJIbKO 4epe3 BbICOKOOMHble pe-
aucropel R10 n R1I 3a Bpems, H3MepsieMOe AECATHIMH JO-
JAsiMH cekyHabl. Hanpsixkenne Ha C9 ycunupaet YIIT, cobpan-
Hbli Ha GHMOJISIPHOM TPAaH3UCTOpe C GOJIbIIUM YCHJEHHEM
toka 6aszbl VT3 KT342 (Bo3amoxkHa 3ameHa 3TOro TpaH-
3ucropa, Hanpumep, Ha KT312B). B uenn smurrepa V73
(BbiBOA & y3na ) BkaloueH S-Mmerp, a najeHHe Hamps-
JKeHHl Ha KOJJIeKTOpHOH Harpyske VT3 — pesucrope RI3
C nesuTensi Hanpsikenus RI4—RI15 nomaercsi Ha BTopbie
3aTBopbl noJeBblx TpaHaucropoB YPU u YIIU 500 kIu.

“Ha BbiBOA 4 y3/na 5 noJaHo MoJoKHTeJNbHOe (MO .OTHO-
IWeHHIO K 3MHTTepy VT73) HampsikeHHe C ABHXKKA peryJs-
TOpa YCHJEHHs .M0 pajHouyacrore. ITO HaMpsKeHHe oOIpe-
nensietr pexum VT3 npu orcytcrBuu Hanpsbkenuss 3U Ha
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Puc. 1.6. TlpuHunnnanbHas sneKTpuyeckass cxema ysaa Y34

Bxofe nerekropa APY. Ilpu yBenHueHHH HamnpsiKeHHs Ha
BoiBoae 4 VT3 OTKpbiBaeTcsi, YTO MPHBOAHT K TMOSIBJIEHHIO
nokaszaHHi S-MeTpa H CHHXKEHHIO YCHJEHHs [pHeMHHKa
no perekropa. Kak Tosnpko amnautyna Hanpsikenus 34
Ha Bxone nerektopa APY npeBbicHT HanpsixeHde, co3aa-
BaeMOe TOKOM, MpOoxoisuiHM depe3 R0 OoT aBHXKKa pery-
asitopa ycuseHuss PU, npousoiiger nonmoJHHTeNbHOE CHH-
XKeHHe YCHJIEHHSl MpHeMHHKa 10 Jerekropa. Takum obpa-
30M peryJaupoBka ycuaeHuss PU oaHoBpeMeHHO ycTaHaB-
JuBaetT H nopor cpaGateiBaHHs APY, npuueM BeanuuHa
3TOro nopora HHAMUHPYETCS NOKa3aHHsAMH S-merpa. Hanpwu-
Mep, ec/H peryasitopom ycuwienuss PU npH OTCYTCTBHH CHr-
HaJ/ia Ha BXOJle MPHEMHHKa S-MeTp yCcTaHOBJeH Ha S = 9 (uTo
cooTBeTcTBYeT curHaiay B 50 mkB Ha Bxone npHemHHKka),
TO, KOTAA CHFHaJ Ha BXoJe' MpHeMHHKa MnpeBbicHT 50 MKB,
HauyHer paGotaTb APY u mnokasaHusi S-merpa BO3pacTyT.

[IpumerenHnass B npuHemHuke cxema APY oueHb yno6Ha,
TaK Kak obecrneunBaeT 3(PQPeKTHBHYIO DEryJHPOBKY YCHJe-
uusi 3a cuet YIIT, ynpaBasiioulero HampsiKeHHeM Ha IBYX
3aTBopax noJeBbix TpaH3uctopoB YPU u YIIU 500 «l'u
H 'MOXeT ObiTb OTK/IOY€HAa pPYYHOH YCTAHOBKOH YCHJIEHHS
Mo pagxoyacrore. ‘

C aBuxKa peryasropa ycu/aenusi 3U (perynsitopa rpom-
KoctH) curHan 3Y BosBpaiaercsi Ha BbiBoAd 9 y3aa b, no-
najgas Ha 3aTBOp MepBOrO KacCKajga YCHJHTe/Ns MOLIHO-
ctu 34, co6panHoro Ha moneBom TpaH3ucrope VT4. Ilpu-
MeHeHHe B 3TOM KacKaje [OJIeBOrO TpaH3HCTOpa obecre-
YHBaeT BbICOKOE BXOJHOE COMNPOTHBJAEHHE YCHJHUTENS MOILL-
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HOCTH, Heo6XoAuMOe [/ MJIaBHOH PeryJHpPOBKH IPOMKOCTH.
C narpy3ku VT4 — pe3ucropa RI7, WYHTHPOBAHHOTO AJSA
cHrHajioB ¢ yacroramu Bbille 5 KI['u koHaeHcatopom ClI,
Hanpsikenne 3Y nogaercsi Ha NpPOCTEHIUHH BbLIXOLHOH
Kackal ycuJjeHusi MowHocTH 34, co6paHHbIi HAa TPAH3HCTO-
pax VTS5, VT6 wu VT7. TlpumeHenublt B kauectBe VTS
tpaH3uctop KT312A Moxer GbiTh 3aMeHeH Ha APYroi TpaH-
3HCTOP, KakK 3TO yKa3aHo Bbllie A VT2 3Toro yana npHem-
HHKa. BbixoaHoie repMandeBbie TpaH3ucropnl VT6 u VT7
['T404A u I'T402A MoryT ObiTb 3aMeHeHbl Ha TPAH3HCTOPbI
3TOr0 THNA C JIOGLIMA 6GYKBaMH.

B orTiHuHe OT BceX OCTaJIbHbIX KaCKajJoB MpHEMHHKa
VTS5, VT6 u VT7 3anutaHbl He OT HCTOYHHKA Hanpsixe-
HHeM — 15 B, a OT OTIAe/IbHOrO HCTOYHHKA Hanpsi)KeHHeM
+6 B. 3To o6ecneunBaeT OTCYTCTBHE BJIUSIHUSI CPaBHH-
TeJIbHO MOLIHbIX GPOCKOB TOKa B BbIXOAHOM Kacxaue ¥34
Ha paboTy npHeMHHKA.

Konpencarop C/3 BkioyeH A5l npeloTBpalLEHHS] CaMO-
BO36Yy>KIeHHs1 ycuJuTenss MouwiHocTH 3U Ha BBICOKHX 4a-
CTOTax.

leHepaTop Mi1aBHOrO AManasoHa

[MpuHuunuasbHas 3JeKTpHYecKass cxema y3na 6 —
[T — npuBenena Ha puc. 1.7. Co6GCTBEHHO reHepaTop
co6paH MO cXxeMeé eMKOCTHOH TpPEeXTOUKH Ha TpaH3HCTOpe
VT1 KT368A (moxuo npumenuts KT368B). It10 wMmaso-
mownbiii CBY TpaH3HcTOp ¢ rpaHHuYHO# 4acToTOH OKOJIO
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Puc. 1.7. IlpuHuunuanbHas 3JjeKTpHueckasi cxema yana [T1[0

1000 Ml'u u emkocTbio nmepexofoB MeHbiue 2 nd. ItH xa-
PaKTEPHCTHKH ONpeaensiioT Majoe BausHHe VT Ha uacroty
reHepupyembiXx KoJse6aHuif ¥ ob6ecneyHBalOT BbLICOKYIO CTa-
6uabHocTb yactothl [TI. Tlostomy 3amena KT368A Ha
TPAH3HCTOP C MEHblUEH FPaHHYHOH YyacTOTOH H GO/bLIHMH
e€MKOCTSIMH Mepexol0oB KpaiHe HexkesiaTesbHa. Y I0BJETBO-
pUTeJbHYI0 CTabHJIbHOCTb 4YacToThl I'T1J] MOXKHO nOJYyYHTBb
npu Hcnosab3oBaHWH B KauectBe VT tpansuctopoB KT316,
KT325 ¢ 0601 6yKBOii.

Kontyp 3analouwero reHepatopa o6pasyior L/ u aBa
BKJIIOYEHHbIX MapaJJjielbHO eMKOCTHBIX AeJIHTesIsl Hanpsixke-
Hust CI ¢ C2, C3, C4 u C5, C6 c MepeMeHHHIM KOHJeHca-
topoMm C6-3 (cM. puc. 1.1). Ha nunanasone 10 M uacrora
[TI onpenensiercsi TOJbKO 3THMH KOHJIeHCaTOpamu, a Ha
OCTaJIbHbIX JHanasoHax ellle H KOHAeHCAaTOpaMH, pa3mellleH-
HbIMH B y3je /0.

Emkocte CI u C2 mana no cpaBHenuio ¢ C3 u C4, Tak
4YTO TPaH3HCTOp 3ajaiollero reHepatopa cJjabo cBs3aH
C ero KOHTYPOM.

Pesucrop R6 npensirctByer reHepauud VIT/ Ha YKB,
HO HK3-32 HCKJ/IOUHTEJbHON «BBICOKOUACTOTHOCTH» 3TOTO
TpaH3HWcTOpa Mepbl NpefoTBpallleHHss reHepaunn Ha YKB
NpHUILJIOCh MPHHATbL ewle H B yane emkocred ['TIH, o uem
6yleT cKa3aHO B omucaHuu y3saa /0.

«Paccrpoiika» TI'TIl o6ecneunBaercsi BapHkanom VDI.
OH BKJIOYEeH NapaJliesbHO KOHIEHCATOpY MepeMeHHOH eM-
koctd C6-3 (cm. puc. 1.1). Takoe BKJlOYeHHe BapHKama
obecneunBaer npHOMH3HTEJbHOE COXPaHEHHE OTHOLUEHHSA
BEJHYHHbl «PaCCTPOHKH» K IIHPHHE BKJIOYEHHOrO [Hamna-
30Ha W YyBeJIHUeHHe BeJHUHHBI «PaCCTPOMKH» NMpPH nepexoje
OT HH3KOYACTOTHOTO (TeJerpaHOro) K BbICOKOUACTOTHOMY
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(TesepoHHOMY) y4yacTKy AHanasoHa, YTO O4YeHb yAOOGHO NpH
pabore B 3gupe.

[eHepupyemoe 3ajaloiiM TreHepaTOpOM HanpsKeHHe
Ha ero «HH3KOOMHOM» Bbixoae — 3MHTTepe VT1 — cocras-
aser 0,3..0,5 B, a ana HopMmaJbHOH PpaboThl CMecHTe st
Hallero NpPHeMHHKA HaJ0 HMeTb HAaNpsi)KeHHe TreTepoAHHA
2...3 B.. Heo6xonumoe ycunenne oGecrneunBaer OycdepHblit
(M30JIHPYIOLIHH OT BJIHSIHHSI Harpys3kH) Kackaa Ha VT2
KII350b, HMelouieM oueHb MaJsieHbKYIO MPOXOAHYIO €M-
KocTtb. B cxeme I'T1J1 KI1350B moxHo 3amenuth Ha KI1350
nau KI1306 ¢ mo6oit 6ykBoit.

HOas corsnacoBanusi Boixoga I[TI] ¢ HH3KHM BXOLHBIM
COMpPOTHBJIEHHEM CMECHTeJII NPHMeHeH 3MHTTepHbIH MOBTO-
puteab Ha Tpan3ucrope VT3 KT603b (Bo3moxkHa ero 3a-
meHa Ha KT603A uau KT608 c so6oit 6ykBoit). Pesucrop
R15 npepotBpaiiiaeT Bo3MOXHOCTb CaMOBO30YXKIEHHSI IMHT-
TepHoro noBTopuTesst Ha YKB.

Jan obecneueHusi BLICOKOH CTaGHJIBHOCTH 4acTOThl MpH-
HATH cepbe3Hble Mepbl Mo cTabHaH3auuu nutaowero M1
HanpsixkeHusi. XoTsa o6liee nuraiouiee HanpsixxeHue —15 B
cTabusu3upoBaHo, - Ha [TIJI oHO nomaercss uepe3 AOMOJ-
HHTE/NbHbIH CTabHJH3aTOp HanpsiXkKeHHsi, cOO6paHHbIA Ha
tTpaH3uctope VT4 MII25A (moxkHo MII25B) u crabu.u-
tTpoe VD3. BbixoaHoe HampsixKeHHe 3Toro crabHJH3aTopa
(oxkoi0 —12 B) nuraer Gydep H 3MHTTEpHBIH NOBTODH-
TeJb, a CaM 3ajaiouldii reHepaTop H ero BapHKan (moj-
K/JII0YaeMbll K JeuTeNio HanpsikeHHs: R9—R11—R13) 3a-
NHTaH OT ewle ogHoro (tpertbero!) crabuJjH3aTopa, co6paH-
HOro Ha crabuautpoHe VD2 u pesucrope R8.

Karywka LI namorana npoBofomM | MM Ha Kapkace H3
KepaMHKH HJH naacrMmaccel AT-4 auamerpom- 18 mm. Uucno
BHTKOB — 5, J1JIHHAa HAMOTKH — 8 MM.
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lFenepatop 5000 u 500 kIl'y

[MpuHuunuanbHasi 3jekTpHYeckas cxema y3ia 7 —
resepatopa uyacror 5000 u 500 k[u — npuBeseHa Ha
puc. 1.8.

5000 k['u BblgaeT renepaTop ¢ KBapueBOH cTabHJH3a-
uHel, coOpaHHbIH MO cxeMe C eMKOCTHbIM aesHtenem C2—C3
Ha KBapLeBOM pe3oHaTope BQI W noseBoM TpaH3HCTOpe
VT1 KII307T (MOXXHO nNpHMeHHTb JOGble TpaH3HCTOPLI
KI1302, KI1303, KI1307). CorsacoBaHHe renepaTopa C HH3-
KHM BXOIHbIM COMpPOTHBJEHHEM CMeCHTeJsl obecneuynBaeT
SMHUTTEpHBIH MOBTOPHTe b Ha VT2, HAEHTHUHBIH BBIXOLHOMY
kackany [TIJI. Beixon nosroputens Ha VT2, kpome cme-
CHTe/fl, HAarpyxeH Ha ¢opMHpoOBaTesb HMNYJbCcOB (MOJY-
CHHycoHun), cobpaHnubiii Ha C5 u VDI. Mimnyjabchl ¢ yacrto-
To#t 5000 x['u moctynaioT Ha BTOpO#H CYETHBIH BXOL MHKpO-
cxembl /11 155HME2. dTta mukpocxema oGecneyuBaer je-
JeHHe yacToTbl Ha 10 M COCTOMT H3 Je/qHTeNsl YacCTOThl
Ha 2 (Bxoa CI/) u Ha 5 (Bxoa C2). O6piuto 155ME2 nas
paboThl nenuTeseM uyactoThl Ha 10 BK/IIOYAIOT, COENHHHB
BbIXOJ JeJHTeJsl Ha 2 (BbIBOA /2 MHKpPOCXeMbl) C BXOJOM
nenntenss Ha 5 (BbiBog / MuKpocxembl). Torma Ha BbIBO-
le 8 MHKpocxeMbl 06pa3yloTcsi KODOTKHE HMIMYJbChl Tpe-
6yemoii yactoTel. Mbl XKe COelHHHJH BbiBOAbl [/ W [4 MHK-
pocxembl, TaK uTo cHayaJ/Ja yacrorta 5000 k[u genutcs
Ha 5, a 3aTeM Ha 2, W Ha BbiBoJe | MHKPOCXeMbl NoJiyya-
eTcsl NpsIMOYroJibHOe HanpsixkeHHe (MeaHIp), KoTopoe Jer-
KO TpeBPaTHTb B CHHYCOHJaJIbHOE HanpsiKeHHe C 4aCTOTOH
500 kIu.

Has nuranus A/ 1 tpebyercs 5 B, oHo nosnyueno us
HanpsixkeuHss — 15 B, nonaunsoro Ha suiBon 10 /11 (o6biuHO
COe[HHAEMOro ¢ KOpnycom) 3a cueT najaeHus okojo 10 B
Ha pe3Hnctope R6, wyntHpoBaHHoM C6. Haa nutanus A1
Mbl HE HCNOJb3yeM HMEIOUIHHCH B NPHEMHHKE HCTOYHHK
HanpsixeHHsa + 5 B, Tak kak oH HMeeT GoJblIyIO MyJibca-
UHIO, OONYCTHMYIO AJsl NHTaHUA UHGPOBBIX cxeM (uHdpo-
Basi lIKaJa MNpHeMHHKA), HO HEAONyCTHMYIO A4 ¢OpMH-
pPOBaHHSl HaMpsi)KEHHs TPeTbero reTepodHHA, ONpeneJsio-
Llero YHCTOTy TOHA GHEeHHWH Ha BBIXOAE HEeTeKTopa MpHeM-
HHKa.

Hanpsxeuue ¢ yacroroit 500 k't cHuMaeTcss ¢ IMUTTEp-
HOTO MOBTOpHTe sl HAa TpaHsuctope VT3. OT nosTOpHTEJs
Ha VT2 oH oTiiHyaeTcs HaJHuYHEM (HJbTPOB, BbIAEISIOLLHX
CHHYCOHa/NbHOe HanpsixKeHHe H3 MNpAMOYTOJbHOro,— Ha
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Puc. 1.8. TlpHHuunuajbHasi 3JeKTPHYeCKass g@XxeMa Yy3Ja reHepaTopa
5000 u 500 kI'it

Bxoje noBtoputeas 3to L1 ¢ C8, a Ha Buixoge — C/I ¢ nH-
LYKTHBHOCTbIO L2 yana 4, HaxoisweHcss B LEeNH HCTOKA
netektopa (cM. puc. 1.5). MHAYKTHBHOCTb BBIXOAHOrO QHJbT-
pa 500 xI'u BbiHeceHa u3 y3na [0 aasi Toro, 4ToGhbl NO 3BY-
KOBOH 4acToTe HCTOK JAeTeKTopa Obll 3a3eMmJyeH BOJH3H
TOYKH 3a3eMJEHHA NO 3TOH 4YacToTe 3aTBOpa [eTeKTopa,
YTO HCKJ/IOYaeT nosiBjieHHe poHa H3-3a TOKOB yacToThl 50 [,
TeKYIIMX MO IIACCH NpPHeMHHKA.

Toxku ¢ uyacroroii 500 kI'W Hesb3st NPONYCTHTL B UeENH
NMHTaHH NpHeMHHKAa. MICTOUHHKOM mnoMex MoOXKeT ObiTb H
mHkpocxema /JII, B KOTOpoH (OPMHPYIOTCH HMIYJbChI
HanpsiXkKeHuss ¢ KpyTbiMH ¢poHTaMH. [loaTomMy HCTOKOBBIH
nosropHreab 4actotel 500 k['u Ha VT3 3anutan yepe3 ABO#-
HOH ¢uabTp L4—C8—L3—C7, a A/1 ewe u uepe3 jo-
noJiHHTeNbHBIH GuabTp L2—CI.

HMunyktuBHoCcTb L/ — cTaHAapTHBIH [poccesib Ha ajb-
cudopoBoM HJIH (eppHTOBOM cepieuHuKe. BeauwuuHa ero
HHAYKTHBHOCTH MOXKET OTJIHUaTbCfl OT YKa3aHHOH Ha cxeme
(npeBbllasi BABOE), HO NPH 3TOM HEOO6XOAHMO O6paTHO
NpONOPLUHOHANbHO H3MEHHTb BeJHunHy C8.

L2, L3, L4 Takxe cTaHIapTHble APOCCE]IH Ha aJlbCH-
(opoBbIX HJIH (PeppHTOBLIX cepAaeHHHKax. MX HHAyKTHB-
HOCThb MoOXeT OHITh 6e3 yulep6a nJjsi paboThl NpPHEMHHKA
H3MeHeHa B [Ba-TpH pasa B JIOGYI0 CTODOHY.
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Puc. 1.9. TlpuHuunHanbHas 3JIeKTPHYECKas cXemMa Yy3Jja BhlMpsAMHTeNeH
H cTaGHJIH3aTOPOB

Y3en suinpAMuTeJeil H CTaGHAM3ATOPOB

[MpuHuKnHa/IbHAsS 3JeKTpHYecKasi cxeMa y3Ja 8, B KOTO-
pbiii BXOAAT 3JI€eMeHTbl BhINpsIMHUTeNeldl W CTaGHIM3aTOPOB
HanpsiXKeHHi, npuBeaeHa Ha puc. 1.9.

BoinpsiMHTE/Ib  HCTOYHHKA NHTAIOILEr0  HaNpsiKeHHs
—15 B co6pan Ha muoanom Mmocte JAI KILI401T. 3pechb
MQXHO TNPHMEHHTb H JI060H [ApYroil [AHOAHBIA MOCT HJIH
yeTbipe COEJHHEHHBIX B MOCTOBYIO CXeMY BbiMPSIMHTEJIbHbIX
auojaa, obecneudBalollHe BbINpsiMJaeHHbIH Tok A0 300 MA
H obpaTHoe HanpsiKeHHe Ka)KAOro Mnjeya MoCTa He MeHee
50 B. EMKOCTblo Ha BbIXOA€ MOCTAa CJYXKHT KOHAEHCATOp
C8 (cm. puc. 1.1), a peryjupyioiHM BbIXOAHOE HaMpsiKe-
HHe MOILHbIM TpaH3HctopoM — VT/. Bmecto 'T806A B ka-
yectrBe V7! MOXKHO NPHMEHHTb TrepMaHHeBLIH HJIH KpeM-
HHEeBbli TPaH3HCTOD CTPYKTYpbl p-n-p C MOLLHOCTBbIO, pac-
ceuBaeMoH Ha koJuiektope ot 5 Bt (I1213, I1214, [1216
¢ mo6oi 6yksoii, 'T701A, I'T703 ¢ mo6oit 6yksoii, KT818
¢ Jio6oi O6yKkBOiH). YnpaBiaeHHe TOKOM 6a3bl peryJHpylo-
wero TpaHsHctopa ocyulectiasierca YIIT, cobpaHHoM Ha
tTpausuctope VTI MII25A (moxno MII25B) u craGuiu-
tpoHe VDI. Ilna ysenuuenuss ycusenuss YIIT no nepemen-
HOMY TOKYy, 4YTO ofecrneuHBaeT CHHXKEHHe MyJbCalHil ¢ ua-
croroit 100 I'u Ha Beixole craGuaH3aTopa, «BepXHHH» pe-
3HCTOp JeJIMTeNsl, MOJalollero HanpsikeHHe Ha 6asy VT,
WIYHTHPOBAH KOHAeHcaTopoM 6oJbiiol emkocTH C1. C2 uyH-
THPyeT Ha KOpMyc BbIXOJAHOe HarnpsikeHHe —15 B, npepot-
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‘Bpallas BO3MOXHOCTb CaMOBO30YXI€HHSI CTabuJH3aTopa
Ha 3BYKOBBIX 4acToTax.

BoinpsAMHuTenb, obecneunBalOUIHil NHTAHHEe llened npHeM-
HHKa HanpsiKeHusamH +6 B u + 5 B, co6pan Ha aHoaHOM
mocte JA3 KLI410A. 3aecb MOXKHO NMPHMEHHTb JIOGOH ApY-
roii MocT Ha TOK He MeHee | A M BbIXOJAHOe HampsXKeHHe
or 10 B. EMkoctbio Ha Bbixoge mocta cayxut CI0 (cm.
puc. 1.1). Lenb VD2, C3 o6ecneuuBaeT mnoJyyeHHe He-
cTtabuan3upoBaHHOro HanpsixkeHuss +6 B. B kauecrte
VD2 BMecto yKazaHHOro Ha cxeme auoaa [1212B MoxxHO
NPUMEHHTb JI0GOH auon, mponyckalowHui Tok no 0,1 A npu
JONYyCTHMOM O6GpaTHOM HanpsixkeHHH oT D B.

Pesucrop R5 nutaer uen +5 B, crabuausupyemyio
VD1 (cm. puc. 1.1).

Huoanbiit Moct /A2 B npHeMHHKe He HCMOJIb3yeTcs,
TaK KaK OH MNpelHa3HaueH AJs1 MOJNy4YeHHs HaNpsiKeHHs
+ 300 B i nHTaHHS BLIXOJHOTO KaCKala YCHJHTENS] MOLL-
HOCTH nepejalolllell YacTH NMpHeMonepenaTyHKa.

UudpoBas mkana

B kauectBe uu¢poBoii LIKaJb B NPHEMHHKe NMpPHMeHeHa
wkana LHI-1. 3to uudposas wkasaa, pa3paboTaHHas
paaunosobutenamu B. Ko63zessim (UW4HZ), I'. Powmnubim
(UA4JQ) u C. CesactbsinoBoiM (UA4HAD) nns tpancuBe-
poB «KPC» u wusroraBjuBaemMast CepHHHO B Y bsIHOBCKe
151 pagHoJobuteseii. I[To npuBenenHoit Ha puc. 1.10 npun-
LUMMUAJbHONH 3JeKTpHYecKoi cxeme 3ToH LH(POBOH ILUKaJbI
€e MOJKHO H3rOTOBHTb H CaMOCTOATeNbHO. [lOCTOHHCTBOM
uudposod wkasael [II-1 siBAsiercs oueHb Xopowiasi pas-
Ba3ka ot [TIH, Tak uto nomexu ot paboThl UHPPOBOH
IIKaJbl B NpUEMHHKE He NpocayiHBaloTcsi. TOYHOCTb OT- -
cuera yactothl B LIIII-1 1 kI'u BnoJiHe aoctatouHa npH npak-
THYecKOil pa6ote B 3¢upe. OnHcaHHOe HHIXKe BKJIOUEHHE
L[IL-1 B cxemy Haluero npueMHHKa obecneuHBaeT NpsMOH
OTCYeT MOJIHOIO YHCJ/a KHJOTepll YacTOTbl HACTPOHKH.

[TpuHunn pa6oTbl UH(POBOH ILKAJbl 3aK/II04AETCA B TOY-
HoM H3MepeHHH uactotel ['TIJ myrem noacuera uucaa ne-
pHOIOB BhIXoAHOro Hanpsikewus [TIJl 3a wuHTepBas Bpe-
MeHH, (GOpMHpYyeMblii OT BBICOKOCTAGHJIbHOIO KBapLUEBOIO
reseparopa. :

[enepaTtop co craGuan3auned 4acTOThl KBapLeBbIM pe-
3oHaTopoM ZQ! cobpan ua muxkpocxeme /16 KI55J1A3.
B 3TOM reHepaTope npefyCMOTPEH 3JI€MEHT YTOUHEHHS
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Puc. 1.10. TlpuHunnHaabHas 3JeKTPHYECKas cxeMa UMQPOBOIl IWIKaibl

4acToThl reHepauuu — noabopHas emkoctb C3. [lpsamo-
yrosibHble HmnyJbcbl ¢ yacrotod 100 k['u ¢ Beixoma 116
MOCTYNAalOT Ha BXOJ UEMOYKH H3 TpeXx MAECATHUHBIX Cyer-
uukoB A 17, A018, 4420 KI155UEl (pas pa6otbl B Ka-
yectBe UH¢PpPOBON WiKajabl — fgajee B pexkume LI — Bbi-
BoAbl 28 u 30 coenunsiioTca nepembiukodt U 419 B pabote
cxembl He yuactByer). C Bwixoga /(20 kxopoTkue oTpHua-
TeJbHble HMINYJbCbl, YacTOTa MOBTOpPEHH KOTOpPbIX paBHA
100 Tu, nocrynailoT Ha -opMHpoBaTe/b NPAMOYTOJbHbIX
HMIYJIbCOB CYETHOTO HHTepBaJsa AJHTeabHocTbio 0,01 c. Ator
¢dopmupoBaTesnb cobpaH Ha NoOJOBHHe MHKpocxembl [/23.2
K155TM2 u anemenrax A/13.2, A/13.8, A/3.4 MukpocxeMbl
K155J1A3.

B pexxume LI BoiBoabl /0 u /1 cOeAHHAIOT NEepeMbIYKOI,
H HMNYJbChl CYETHOrO HHTEpPBaJia MOCTYNAalOT Ha ynpabJe-
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HHe pa6otoii mukpocxem AJ2, AA11..A/15 Ha casuro-
Bblii peructp, cobGpaHubiii Ha Mukpocxemax 121, A122
M nosoBHHe Mukpocxembl [J/123.1, u Ha ynpaBiaeHHe pabo-
Toii Mukpocxembr /1/10.

Hanpsixenune [TIIl nonaercs KoakcHa/bHBIM KabeseM
Ha BbiBoAbl 3 U 0 uudpoBoi wkaJjbl. [ToseBoil TpaH3ucTOp
VT1 KI1302BM, Bk./loYeHHbIi MO cXeMe HCTOKOBOIO MOBTO-
puressi, obecrneynBaeT BBICOKO€ BXOLHOE COMPOTHBJEHHE
WKaJbl H ee xopollylo H3oasiukio ot Bhixoaa I'TIIA (1. e. oT
reTepoAMHHOTO BXoja nepBoro cmecutens). TpaH3ucTop
VT2 KT603b ynpasasier pa6Gotoil ¢opmupoBaTtensi npsimo-
yrojabHbix umnyJdbcoB ¢ uacroroit [TIIl, coGpanHoro Ha
anemenrax AA1.1 w AO1.2 muxkpocxembl KI155J1A3. Idtu
3J1eMEeHTbl OXBAu€Hbl LENbI0 MOJOXKHTEJbHOH 06paTHOH CBfl-
34 uyepe3 pesuctrop R4 H co3palor Ha Bxoae /12 oueHb
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yeTKHe MNpSAMOYroJibHble HMNYyJbChl, 6/arogapsi uyeMmy paecs-
tHuHbld cuetunk A2 KIS55HME2. dopmanbHo paboTtalolliuit
Ha vacTtotax HHxe 20 MI'L npekpacHO cnpaBJasieTcsi € Moa-
cyetoM uucia umny.bcoB ['TI[ Ha auanasone 10 M, rne
4acToTa HX CJae€10BaHHA MOXKeT AocTHrath 24 MIw.
[Moacuet uncaa uvnyancos I'N1[ 3a Bpems 0,01 ¢ npous-
BOAHTCA  LeMOYKOH NeCATHUHbIX  cyeTuukoB A2,
A1, Q115 TlepBblii U3 HHX CJVKHT AJNAl CHHIXKEHHMs 4a-
ctothl uMny.abcos ['TIJ na Bxome A/[I1 B 10 pa3 u ans
uHaukaunu yacrorol ['T1[ He Hcrosb3yercsi, uTo yJayuyiuaer
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YCTOHYHBOCTb MOKa3aHHH HHIHKaTOpa UHGDPOBOIH LIKAJBI.
Heno B ToM, uto yacrora I'T1[] He cHHXpOHH3HpOBaHa C ya-
CTOTOH reHepaTopa Ha ZQ/, TaK 4TO NpPH NOCTOSHCTBE YacTo-
ot ['TI[] pesyabraThl nojcuera 4ucjia HMIYJbCOB MHKpO-
cxemoit [[/12 3a MOCTOAIHHBIH CUETHBbIi HHTEpBaJ BpeMEHH
MOTYT OTJIHYATbCA HAa €JAHHHLY, TOrJa MJAaflIHi paspsn
JIBOHYHOTO KOJa YHCJa MOACYUTAHHBIX HMIYJbCOB Ha BHI-
xonax /2 6yner HeycroituuB. CoOTBETCTBEHHO GyAeT He-
YCTOHYMBBIM U nNoKa3aHue uHppoBoro HHAfMKaTOpa, ec/au
ero noakmouuts K [A/12. CnyualiHasi cMeHa MJajlLero pas-
pAila Ha BbiXoAe cJjeayloulero cuetyuka — J/J11 — Bo3s-
MOXHa TOJIbKO NMPH H3MEHEHWH CTaplluero paspsiia Ha Bbl-
xone JAJ2. Takum o06pa3soM HeyCTOHYHBOCTb MJIAALLETO
paspsiza [ABOHYHOTO 4Hcia Ha Bbixode [[/]2 He BAHsieT Ha
YyCTOHYHBOCTb NOKa3aHHH UHGPOBOro HHAHKATOpa, MOAKJIO-
yeHHoro K Beixoxam A /111.

Mukpocxemsl JJ11..01015 KI155HUE6 — peBepcuBHbIe
JEeCATHYHbIE CYETYHKH C MPELYCTAHOBKOH 4YacCTOTHl cuera.
Tak Kak B HallleM NpHeMHHKe 4aCTOTa HACTPOHKH Ha BceX
JAvanasoHax yBeJHYHBaeTcsi ¢ yBeJudyeHueM uacrorel ['TIJL
(BbluutanHe vacrotel I'TIJl M3 yacTtoThl cHrHaJia He MNpH-
meHsiercs), peBepcuBHocTb KISSHME6 Hamu He ucnoJjib-
3yercs.” COOTBETCTBEHHO HE HCMOJIb3YIOTCHA BHIBOJ 2 IKaJbl
u anementol JJ3.1, A11.3, A11.4 muxkpocxem KI155J1A3
/11 KOMMYTaUHH paGoTbl WIKaJbl Ha BbIYUTAHHE YACTOTHI
[TIA. Tlocie OKOHYAHHSA MOJOXKHTEABHOrO HMIMYyJbca Ha
Bxone 9 //11.4 Ha ee Bbixone 8 MOSIBJSIETCS MOJIOKHTE/b-
HbIl HUMNyJbc, nocrynalowud Ha Bxona «—+» AJI11. Tax
Kak BpeMs cuera B uenouke JAJ11..//115, 3anaBaemoe
IJIHTEJLHOCTBIO MOJIOXKHUTEIbHOTO HMNYJbCa Ha HX BBIBO-
nax 11, pasuo 0,01 c, a yacrora I'T1J1 go Bxona A /11 pas-
jpesneHa Ha 10, To yHCIO MoacYHTAaHHBIX WMNyabcoB B [ /11
paBHO 4HCJY.eAMHHU KuJorepu uacrotel I'TIH, B 012 —
necitkaMm Kujorepu uacrorsl [TII, B A/I13 — cotHaM
kusorepu, B /][4 — ennnuuam wMmerarepu v B 15 —
Adecsatkam Merarepu yacrotbl I'TIJL.

Ho nokasanua uuaukatopa uM¢poBO# WIKadbl [OJIXKHbI
6biTb paBHbl He yacrorte I'TI[l, a yacTore HaCTpPOHKH NpHeEM-
Huka. Ha BbicOKouacTOTHbIX auanasonax (BUJ]) ona ‘Ha
5500 'y Beiwe yacrorsl 'T1JI, a Ha HM3KOYACTOTHBIX [IHaA-
nasonax (HYZ) ua 5500 kI'u wuxke uyacrorsl [T1. Yuer
yactotel nepsoii 1Y, mpueMHuKa nocTHraercss B LHQPOBOH
wKajse BBoJoM B Hee npu3dHakoB HUJ wau BUJ ot naatel
nepekaouartens nuanasoHoB SAI-7 (cm. puc. 1.1).
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B mukpocxemax KI55ME6 nomaua noJoKHTeJbHOro Ha-
npsi)KeHHsl Ha BbIBOA /5 BBOAMT HauyajlbHOe 3HayeHHe ua-
CTOTHl CueTa, paBHoe |, Ha BwBOA I — 2, Ha BbiBoA /0 — 4
H Ha BhiBoA 9 — 8. OTk/IOueHHEe 3THX BLIBOJOB OT Kophyca
3KBHBAJIEHTHO MOjaye Ha HHUX MOJIOXKHTEJbHOrO Hampsixke-
uus. JIna pa6otsl ¢ yacroroit nepsoit IT4Y, pasuo#t 5500 kI'u,
B HIII-1 npousBoasitrcss cjaeayioliHe COeJHHEHHS: Y MHKPO-
cxem AJ11 v 412 suiBoabl 15, I, 10 u 9 coeaHHSAIOTCA
c KopnycoM; y MuKpocxeMbl /J/[1/3 ¢ KOpnycoM COeAHHAIOTCA
TOJMbKO BbiBoAb [/ W 9; y mukpocxembl [J/[/4 BuiBoam [/
H 9 coelMHSIOTCA C KOpNycoM, a Ha BbiBoj /5 nopaercs
npusak «HY»; y mukpocxemwsr [J[15 BeiBopbl I u 10
COeJMHSAIIOTCA C KOpNycoM, a Ha BuiBoAbl /5 W 9 nopaercs
npusHak «BYJl». Kpome Toro, Bce BbiBoAbl /4 MHKpocxem
AA11.. 015 coennHslOTC ¢ KOPMyCcOM MNyTeM YCTaHOBKH
nepeMblukd MexKAy BoiBoJaMH 9 H 7 UHGPOBOH LIKaJbl,
4yTto obecreunBaeT paboOTy 3THX MHKPOCXeM C MpelyCcTaHOB-
KOH yacToTel. B pesysbrate Ha auanasonax 10, 15, 20 m
cyeT KuJorepw yactotel MukpocxeMamu AJ11.A/115 na-
ynHaercs co 3HaueHuHss 05500, a Ha auanasonax 30, 40,
80, 160 M — co 3Hauenwus 94 500. B nocienHem cayuyae
nocae nopacyera 5500 HMMyJbCOB  pe3yJbTaT  cueTa
B AA11.. 4115 craner paBhbiM 00000, T. e. H3 yaCTOTHI
I'TIL 6yner BoiuTeHo uuciao KuJorepy nepsoi [T npuem-
HHKa. .

B HUI-1 wucnoab3oBaH JIOMHHHCUEHTHBIH BaKyyMHBbIi
uuaukatop MB-18. [lnsi ymeHbleHHs YHC/Ia BBIBOAOB Y 3TO-
ro HHAHKAaTOpa OJMHAKOBBblE CErMEHTH BCe€X BOCbMH €ro
CeMHCEerMeHTHbIX HHAUKATOPOB COeJHHeHbl, HO KaXAblH pas-
Pl HMHAHKaTOpa HMeeT CBOH YNPaBJAIOIIMA 3JEeKTPOa
(cetky). Has HHAMKaUMH B KaXXAOM 3Hake J060To yHcaa
VLI paboraeT B aHHaMHYeCKOM peXuMe — 3HaKH (pas-
psiabl) HMHAHKAaTOpa MNOOYEpeNHO MOAKJIIOYAITCA K CBOEMY
paspsily cueTYHKa ¢ OJHOBPEMEHHOH Mojaueidl I10./10XKH-
TeJbHOTO HMIIYyJIbCa Ha CETKY 3TOro paspsijfia MHAMKATOpA.
JunamMHyecku pexxum paGoTbl HHIMKATOpa OpraHH30BaH
B HUMI-1 caenylotiuM o6pa3om: Ha BbIXoJaX suyeek CHABH-
rosoro peructpa JA/21.1..1/123.] noouepeiHO MNOABISIOT-
Cl MATb HMIMYJbCOB CUETHOro HHTepBaJsa. KaXxabli H3 3THX
MMMy’ bCOB nojgaetcst Ha Bxoael 9, 11, 5, 3 MuKpocxem
A44.. 0108 K155/1A8. Bxoaw 8, 12, 9, 2 3THX MHKpOCXeM
Coe/lHHeHbl C BbIXO#AaMH MHKpocxem JAJ11..[/15, Ha Ko-
TOpPbIX (DOPMHPYIOTCS [JBOHYHbIE KOAH YHCJAA KHJOTepl ua-
CTOTHl HacTPOHKH npueMHuka. Boixoaw A14..JA18 o6benu-
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HEeHBl B «MOHTaXHOe HJH» H [OIKJIOYEeHbl K HHBEPTODY,
co6paHHoMy Ha Mmukpocxeme /9 KI55J/1A3. C Bbix0108B
/19 nBoMYHOE YHC/O KHJIOrepl YacTOThl HACTPOMKH MpHEM-
HHKa NocTynaer Ha BxoAbl aewndparopa A/110 KP514HU 2,
npeBpaLIaoLEero 3T0 JBOHYHOE YHC/IO B CeMb HaNpsKeHHI
yNpaB/leHHs] CeMHCerMeHTHhIMH HHAHKaTopamu. Ha BbiBoa
3 A10 nopaercs MMNyJbC CYETHOrO HHTEpBaJa, TaK uToO
Hanpsi)KeHHe ynpaB/eHHss HHAHKAaTOpaMH (OpMHpyeTcs
nocJjie OKOHYaHUA nepuoga cuera B AA11.. A/115.

YIIT Hna tpaHsucropax crpykrypel p-n-p VT3..VT8
KT361B, 3anutanHble cymmoii HanpsixkeHHit +5 B u — 15 B,
dhopMHUPYIOT uMNyabchl ammautyaod 20 B, nocrynamduiue
Ha cermeHtel VLI. Aunanoruusuble YIIT ua VT10..VTI4
NOJAIOT MOOYEPeNAHO YCHJEHHble A0 aMmiauTyabl 20 B um-
nyJ/ibCbl C NMATH BBIXOJOB CUETHOTO perucrpa Ha cetkd VLI.

M3 Bocbmu paspsgoB HMB-18 B LLII-1 wucnoabszosaho
TOJLKO MATb, NPHYEM UYHCAO €AHHHL KHJOTepL HHIMUH-
pyercs BTOpbiM paspsagoM VLI, a unc1o AecsiTKOB Mera-
repu — ero uwecTthiM pa3psiaoM. CoOTBETCTBEHHO MpOIi3Be-
JeHo coeaHHeHHe BoiBogoB 22..26 LIUI-1 c¢ BbiBoaaMu
HB-18.

[1pn camocTosiTEIbHOM H3rOTOBJNEHHH LHGPOBOH LIKaJbl
BMECTO MHKDOCXEM ¢ BblBOAaMH noja otBepcTHs cepuit K155
u KP514 M0XHO npUMeHHTb HIEHTHYHblE HM MHKPOCXEMbI
c naaHapHbiMH BoiBojamu cepuii K133 u K514. B cepun
K133 wMmukpocxemnt HEl wer, mnostomy B KauecTBe
AA17.. 11020 neo6xonumo npumenuts K133HME2, coennnus
HX BbIBOABI, KaK y [ /12 (BbiBoabl 2, 3 B 3TOM ciydae CoefH-
HAIIOTCA C KOPNyCOM).

Has yno6erBa camoctosiTesbHOM cGOPKH LUH(PPOBOH LiKa-
Jibi NPHBOAHM COeJHHEHHe BBIBOJOB MHTaHHA ee MHKpPOCXeM:
+ 5 B nopaerca uHa BuiBoanl /4 KI155J1A3, KIS55HMEL wu
K155TM2, BbiBon 5 KI155ME2 u BbiBoabl 16 KISSHEG n
KP514M [12. O6wuii npoBoa (—5 B, coennnen ¢ kopnycom),
nopaercsi Ha BoiBoabl 7 K155J1A3, KI55MEl u K155TM2,
BoiBog [0 K155ME2 u BuiBoanl & KISSHME6 u KP514M 2.

Y3ea emkocrteit T

[TpuHuunuaJdbHas 3nekTpuueckas cxema yana [0, B Ko-
TOPOM pa3MellleHbl eMKOCTH KOHTypa 3ajalollero reHepa-
topa I'T1H, noakaouaeMble Ha nuana3oHax 15..160 M, npu-
BeJeHa Ha puc. 1.11.
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Puc. 1.11. TlpuduunuanbHasi 3/eKTpHuecKas cxeMma y3jia emkocreit T'TIJL

[Tonynepemennbiit koHaeHcaTop C2 cayXHT LIS ycTa-
HOoBKH uvactothl I'T1I] Ha auanasone 160 M, C5 — Ha nua-
nasone 80 M, C8 — na aguanasone 40 M, C// — Ha guana-
3oHe 20 Mm u C/4 — onHoBpemeHHO Ha auanasonax 30 v 15 M.
CoorBercTBeHHO KoHpaeHcatopsl C3, C6, C9, CI2 u CI5
onpeaessiioT BeJHYHHY MepeKpbITHA MO 4YacToTe. Ha 3THX
NUana3oHax.

Ha nepBbifi B3risig cTpaHHbIM fiBAfieTCA HaJH4YHe B y3-
ae [0 pesucropa R/ — Beab B COOTBETCTBHH CO CXeMOM
(cM. puc. 1.1) o6a ero kKoHUAa COEIHHEHH C KOPHNYCOM.
OnHako 6Ge3 storo pesucropa [TI[I Ha auanasonax 160
u 80 M ycToHuHBO reHepupoBa/ Kpome TpebyeMbIX HacToT
elle M LIHPOKOMOJIOCHbIH curian Ha YKB, uto o6bscHsieTcs
JMJIHHHOH JIHHHeH, 06pa30BaHHOH KOPNYCHOHM LIHHOH, HAYLUeH
OT BHIBOJOB Cl, C2, C4, C5, u BuiBogoM 11 y3na 10, u oueHb
. BBICOKOH TpaHH4YHOH YacCTOTOH TpaH3HCTOpa 3ajalollLero
renepatopa I'TIJ.

1.2. KOHCTPYKUHSA NPHEMHHUKA H ETFO N ETAJIH

[lpu c6opke npHeMHHKa HeOGXOAHMO PYKOBOACTBOBATHCSH
puc. 1.12, 1.13, 1.14 u 1.15, Ha KOTOpBIX NpHBeeHa MOJ-
Hasl KOHCTPYKLUHSA PaJHOCTAHLHH C BbIXOAHOH MOLLHOCTbHIO
10 Bt nocne 3aBepuieHust ee cTpouTeJbCTBa. EcTecTBeHHO,
4TO, COGMpas NPHEMHHK, HAO0 YCTAHOBHTb Ha LIACCH TOJIbKO
4acTb H300paXK@HHbIX HAa 3THX PHCYHKax 3JIeMEHTOB, HO
c/lieiyeT MNpelyCMOTpeTb BO3MOXHOCTb YCTAHOBKH H BCEro
OCTaJIBHOro 060pya0BaHHA. DTO HEOOXOAHMMO MO CJle[yOLIHM
cooOpaKeHHAM:

3JIeMEHTbl NPHEeMHHKA MOJKHBI GbiTb pasMelleHbl Tak,
uTo6bl NpH nocjenyiolled yCTaHOBKe 3J/€eMEHTOB MNepeaar-
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Puc. 1.12. KoHCTpyKUHsI pagHOCTaHUHH. Bua co cTopoHbl nepesnHeli maHesau,

s

YHKa YCTaHOBJIEHHble paHee JeTaJH He MPHLLIOCL Obl nepe-
JIBUTaTb;

BCe caecapHble pa6oThbl, HEOGXOAMMblE [l YCTAHOBKH
3JIEMEHTOB MepelaTynKa, JOJIKHbI GbITh BbIMOJHEHbl HA CTa-
JIMH MOCTPOHKH NpHEeMHHKA, 4ToObl B JaJibHeiilleM He Mo-
BPEeIHTb H He 3aCOPHTb CTPYXXKOH MOHTaXX H cOGpaHHble
y3Jbl NPHEMHHKA;

nepekJoodatesb SA2 He06X0AUMO YyCTAHOBHTb He Ha OJHO
HanpasJieHHe, HeOGXOLHMOe B NPHEMHHKe, a Ha LIecTb Ha--
npasJ/ieHHH, KoTopble OydyT HCNOJ/b30BaHb B MpHemonepe-
JlaTYHKe.

Ha puc. 1.12 usobparkeHa cobGpaHHast palHOCTaHUHA
CO CTOPOHBI nepenHed naHenH. Ee KOHCTPYKUHSI COCTOHT
M3 nepeiHed W 3ajaHeH naHeseH, LIACCH, HHUXKHEH, BepXHeH
H npaBod KpbilleK H OAHOH cTsxkH. [lepenusns um 3apuas
NaHeJH H3TOTOBJEHBI H3 TBEpAOrO LIOPaJIOMHHHA TOJIUIH-
HOH 3 MM, a ocTaJsibHble 3JIeMEeHTbl KOHCTPYKUHH — H3 THY-
lerocst A0PaJIOMHHHA TOJNLIHHOH 2 MM.

Illacch no 6okaM uMeeT OTIHOGbI Ha €ro MOJIHYIO Bbi-
cory (50 mM), a y nepesnHeit u 3aaHell maHeneH — OTTHObI
Ha 10 MM. B orru6ax luaccu pasBasbLOBaHb raiku M3,
K KOTOPbIM KpensiTcsl nepefHHe H 3aJHHE MaHeJH H KPbILIKH,
o6pasylolllHe Kopnyc paaHocTaHUMH. B npaBom BepxHem
yIJ1y paAMOCTAHLHH YCTAHOBJIEHA CTHXKKAa MeXIy nepeaHed
H 3a]Hed: NnaHeJsiMH, B KOTOPOH TakKXe pa3BaJ/blloBaHHI
raitki M3, K KOTOpbIM MNMpHKpenJeHbl BepxHAsi H 6okoBas
KPbILIKH. ‘

Ha nepesnHiolo naHejb pajgHOCTAaHLUWH BbIBeJ€Hbl OpPraHbl
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HacTPOHKH BXOJHQrO KOHTypa NpHeMHHKa (OH Xe Oyner
BbIXOJHBIM KOHTYpOM nepenatunka) « Hacrpoika» n «Ceasb»,
HacTpoHKa Y3KOMOJIOCHOTO KOHTYpa nepecefiektopa «Bxoo
RX», nepeknaiouarteqb U noTeHuHomerp «Paccrpoiika»,
BbIKJIOUaTesqb nuUTaHus «CeTs», nepexaouaTe/ib AHaNaso-
HOB (OH He HMeeT HaJlHCeH Yy CBOHX MOJIOXKEHHH, TaK Kak
uMgpoBas I1IKaaa HHIHLUHPYeT MNOJHOEe 3HauyeHHe 4YaCTOThl
HacTPOHKH NPHEMHHKA), PeryJHpOBKH YCHJEHHS MO paaHo
4 3ByKOBOH uyacrote «PY» u «34», nepekniouartenb pona
pa6otsl «Teaecpagh» — «KonTpors» (Mcnosnb3yercs TOJbKO
B nepenartuuke), «Odna 60okosas noaoca» (tenedoH), Bbl-
KJlo4aTeslb BCTPOEHHOTO B PaJAHOCTAHUHMIO JHHAMHKA H pa3b-
eMbl Il OJKJ/IOUEHHSI TOJIOBHbIX TesnedoHOB «T» H MHKpO-
¢oHa «M» (nociegHuil B NpHEMHHKE He HCMOJb3Yyercs).

Ha 3agHioi0 naHe/b pajHOCTaHUHH BbIBEe€Hb pa3beM
MNOJKJIOYEHHS CeTH, AepxKaTe/b NPeLOXPAaHUTENs, Pa3beMbl
AJ151 MOAKJIIOUEHHS NMefasd ynpabJeHHs NepexoloM ¢ npuema
Ha nepejgady, kJoua jJjs pabortel Tejgerpa¢oM Ha nepe-
Jauy W aHTeHHbl. Kpome Toro, Ha 3ajHI0I0 NaHejb BbiBe-
JeH peryJasiTop BBIXOJHOH MOLIHOCTH NepelaTYHKa paaHo-
CTaHUHUH.

Ha puc. 1.12 nyHkTHpom nokasaHo pa3MellieHHe Yy3Ja
uM¢poBOH LIKAJb, HHAHKATOP KOTOPOH YCTaHOBJIEH 3a OT-
BepCTHEM B MepejiHel flaHeJH TakK, YTO BHJHBI TOJIbKO HH-
JHUHpYyeMble BTODOH, TPeTHi, YeTBepTbiH, NMATHIA H LIECTOH
pa3psiibl, H JHHAMHYECKHH TIPOMKOTOBOPHTe/b, YKpeJeH-
Hbli Ha GOKOBOM KpbllUKe KOpryca pajHOCTaHUHH. IJTa
KpbllIKa nMoka3aHa Ha puc. 1.13.

Mlaccu pasHOCTaHUMH CO CHATHIMH KpbILIKAMH H LHO-
poBoii 1KaJsoH nokasaHel Ha puc. 1.14. He nokasaHHasn
Ha 3TOM pHCYHKe wwkKaaa LILI-1 (uau ee camonenbHoe HCROJ-
HEeHHEe) KpenuTc ABYMs BHHTaMH M3 K nepeiaHed naHesH.
[Tnarta wkaJabl Ha cTofKax BbLICOTOH 5 MM KpeNnHTCHl K 3Kpa-
HUpyouled naactHHe pasmepom |10 (wMpHHa nJjaTel WKa-
Jbl) Ha 225 MM, Tak 4TO y 3ajHeH NMaHeJH 3KpaHHpyoLlas
NJacTHHA BBICTYNaeT M3-MOA mJaThl WkKaJjasl Ha 30 mM. Jrta
YacTb 3IKPAHHPYIOUIEH MJaCTHHBI NpUKpen/eHa BHHTaMH
M3 k 1nByM CTOHKaM, YCTaHOBJEHHBIM OJHA Me)Kny R14
u C8 u Bropas mexnay CI10 u C9.

I'lepeKmoane.nb SA/I usrotosieH 3 KepaMHyecKux niar
Ha |1 nosoxenuit nepekniouateneir ‘una I1'K. Pukcarop
MCMOJNb30BAaH OT CTaHAAPTHOrO nepekJ/aloyare/s, a OCb H
IUNHJIbKH KpeNJIeHH NJ1aT H3roTaB/JHBAIOT HOBbIe, JJHHOH
210 mm. Mexny nnatramu SAI-2 w SAI-7 ycraHoBJjeHa
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MJIOCKast MPYXKHHSLLAs MJacTHHAa-TOKOCbeM, obecrneydBaio-
11asi XOPOIUHH KOHTAKT OCH nepekJiouaTteJisi ¢ LIACCH.

B neBoM 3ajnHeM yriy waccH YCTaHOBJIEHAa BHITOPOJKa
BoicoTol 90 MM, B KOTOpPOH pa3MelleHbl JeTaJjJH KOHTypa
CBA3H ¢ aHTeHHOH. TaM »Xe mnpeayCcMOTPeHO pa3MelleHHe
JeraJjied aHOJHOH UenH Jammbl BBHIXOAHOTO Kackaja nepe-
JaTyHKa.

Y naat nepekaioyartesnsi SA/ nokasaHbel OTBEPCTHS B L1ac-
CH, yepe3 KOTOpble 3TH I1aThl COEJAHHAIOTCA € y3namu I,
2 u 6s0KOM KoHaeHcaTopoB C6, HaXOASLIMMHUCSA MOJ LUACCH.

Ha waccu ycraHoB/ieHbl He BXOAsiliHe B Yy3Abl pajHo-
CTaHUMH JleTaJIH:

KOHJeHcaTop CBA3H ¢ aHreHHOH C/ — HCno/b30BaH
CABOEHHBbIH 6JIOK NnepeMeHHbIX KOHAEHCATOPOB OT NMPHEMHHKa
«Cnupgonar;

KOHJIEeHCaTOp HAaCTPOHKH KOHTypa CBfI3H C aHTEHHOMH
C4;, OH H3roTOBJIEH H3 MOACTPOEYHOTO KOHJEHcaTopa C BO3-
pywHoH usoasuueir tuna KIIB-140, ocb kotoporo ¢ no-
MOLLbIO MEPEeXOAHOH BTYJKH COEJHHEHA C OCbIO, BbIBEIEH-
HOM Ha nepejHIO0 NaHe/b paJHOCTaHLHH;

3/IeKTPOJIMTHYECKHE KOHJEHCATOPbl HCTOYHHKOB MHTa-
‘Hust C8 u C10 tuna K50-31. C8 ycraHaB/1MBaeTcsl Ha 1IAcCH
C H30J9UHOHHOH wWwaii6oii. C9 — tHna K50-7 (B npuHeMHHKe
oH He HyxeH). CI/] — tuna K50-35. MOXHO npHMEHHTb
H JApyrHe, MeHee MaJjoraGapHTHble 3JIEKTPOJHTHUECKHE
KoHaeHcaTopbl. [IpH 3TOM ‘HeOOGXOAHMble €MKOCTH MOXHO
NOJIyYuTb, COEAHHHB NapaJ/liieJbHO HECKOJbKO 3JIEKTPOJHTH-
YeCKHX KOHJeHcaTopoB. MecTo /i MX pasMelleHHs 'Ha
IaccH UMeeTcss (MeXAy BHITOPOAKOH H y3aoMm [0, Ha 3aiHel
naHeJd HajJ pasbemaMH H TpaH3ucropom VTI);

TpaH3uctop VT KpenuTcsd CHapyXH K 3ajHell CTeHKe
yepes H3OJIALHOHHYIO TEIJIONpPOBOJAHYIO MPOKJaAKy. Tak Kak
Hanpsixkedve Ha VT no oTHOlleHHIO K Kopnycy He Gosee
20 B, mepbl no 3awMTe OT AOCTYNa K HeMy He MPHHATHI.

Bun Ha waccH cHu3y nokasan Ha puc. 1.15. 3gecwb
BHAHB OTBEDPCTHS, 4Yepe3 KOTOpble OCYLIeCTB/SIETCA YcCTa-
HoBKa 4actor [TIJ noacTpoedHbIMH KOHAEHCATOPaMH Y3-
JoB 10 u 6, ycraHOBJeHHBIX cBepxy waccH. [1as yno6eTBa
Pery/iMipoBKH Yy KaX[O0ro OTBEPCTHA HMeeTCs HAaANHChb —
IHanasoH, Ha KOTOPOM [AaHHbIM MOJCTPOEYHbLIM KOHAEHca-
TOPOM HEOOXOJHMO MOJIb30BATHCSH.

Konpencatop nepemenHoit emkoctd C6 Hcnosb3oBaH
tuna KIIE-3 10/430 ot npuemnuka «Mejnoausi-104». ¥ Hero
BCTPOEH LIECTePEHOYHbIH BepHbep, OCb KOTOPOro »KeCTKOH
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Puc. 1.15. KoHcTpyKuusa pagHocTaHuud. Bua Ha waccu cHuay

MydTOoii coelMHeHa ¢ KpensLIMMCH K TMepelaHed MNaHeaH
ABYXCKOPOCTHbIM MJIaHeTapHbIM BepHbepoM. Bmecro nocisen-
HEr0 C YyCMeXOM MOXHO TNPUMEHHTb BbiyckaeMbli AJs
paanoJsobuTesneii oxHockopocTHoli BepHbep BP-1. Us-3a
lecTepeHOK B 6/10Ke KOHAEHCAaTOPOB MEPeMeHHOH eMKOCTH
BpalleHHe pPYYKH HAaCTPOHKH IO HacoBOH CTpe/ike BeJer
K YMeHbLIEHHIO 4acToTbl HacTpoHkH. B paGorte ¢ npuem-
‘HHKOM H paJHOCTaHUHeH# K 3TOMY HELOCTAaTKy MOXKHO ObICT-
po NpUBLIKHYTb, TeM O6oJlee, 4TO MpH BpalleHHH BMPaBO
yBeJIMYMBAETCA IJIHHA BOJIHBI, HA KOTOPYIO HacTpOeHa pajlHo-
CTaHUHS. .

Bce yanbl npueMHHka coGHpaloTCcs Ha NuaTax, H3roToB-
JeHHBIX H3 (OJbTHPOBAHHOTO TEKCTOJIMTA MJIH TeTHHakKca
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Puc. 1.16. Tlnara y3na YPY:

a — BHA CHH3Y, 6 — BHA CBepxy
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Puc. 1.17. Tlnata ¢pHABTPOB 4aCTOTH CHrHajA:
a — BHA CHH3Yy; 6 — BHA CBepxy
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Puc. 1.18. Tlnara cMecuteneit © ®CC 5500 klu:

a — BH CHH3Y; 6 — BHA CBepxy

TOMUKMHOH 1,6 uan 2 MM. IDTH mnjaaThl NoKasaHbl Ha
puc. 1.16—1.25. )

Jertann coeanHeHbl CO IITbIPbKAMH, NPHMAsTHHBIMH CHH-
3y K MeyaTHbIM NPOBOJAHHKAM HJH yCTaHOBJEHHbIM Ha H30-
JUPOBaHHbIX Yy4acTKax naaT. MoOXHO MNpPHMEHHTb TOJABKO
neyatHble NPOBOAHHKH C OTBEPCTHSIMH, B KOTOpble BMaH-
BaioTcsl Jetanu. Ho miathl co wThippbkaMH ropasno yno6Hee
IJIS CMeHbl JieTaJiell MPH TBOPYECKOM MOAX0JE K COOPYKEeHHIO
NpUeMHHKA.

Ha Bcex mnarax ucnosab3ylorca pesucropbl THna MJIT.
KoHaeHcaTopbl NOCTOSIHHOH €MKOCTH, €CJH 3TO He OroBO-
peHo 0co60, MOXXHO NPHMeHsSITb KepaMmuueckie THNoB KM3,
KM4, KM5, KM6, K1, KO2, KTI, KT2 ¢ n06biM TeM-
nepaTypHbIM Ko3(ppHUHEHTOM. DJEeKTPOJUTHYECKHE KOHIEeH-.
catopbl Ha maarax — tHnoB K52-1, K53-1. MoxHo mnpH-
MEHHTb H 3JleKTposuTHuecKie koHaeHcatopbl K50-3 u K50-6,
HO OHH HMeIOT OTJIMYHOE OT MpeIbIAYLLHX pacnojoXeHHe
BbIBOJOB, UYTO MOTpe6GyeT KOPPEKTHPOBKH MeyaTHbIX MJarT.

Oco6eHHOCTH OTHeNbHBIX MJAaT NPHEMHHKA paccMoTpe-
Hbl HHXe. [lepeMeHHBIi KOHZEHCAaTOp Ha mudTe YCHJH-
TeJsl PaAHO4aCTOThl — CABOEHHbIH KOHAEHCAaTOp MepeMeH-
HOH eMKOCTH ¢ BO3AyluHOH H3oasuuelt oT npuemuuka «Co-
HaTa».
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Puc. 1.19. Tnata y3na YITY 500 klu:

a — BHI CHH3Y, 6 — BHA CBepXy

KoHpencaropbol aBoiiHoro T-mocra y3sna Y34 a0/KHbI
6biTh GymMa)KHbIMH (KepaMHuyecKHe KOHIeHcaTopbl Tpebye-
MOl eMKOCTH HMeIOT HeOomycTHMO G6OJIbLIOH TeMmepaTyp-
Hbli ko3 ouuuedt). [lnara npegycmaTpHBaeT YCTaHOBKY
koHaeHcatopoB C/, C2, C3 tuna K40Y-9. MoXHO npH-
meHHTb Takxe BM-2, K4OIl-1, K4OI1-2.
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Puc. 1.20. Tlnata ysna Y3U:

a — BHA CHu3y, 6 — BHA CBepxy




‘ er".:{”W"

743

Puc. 1.21. Maara I'TI:

a — BHA CHH3Y, O — BHA CBEpXY
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Puc. 1.22. Tlnata revepartopa 5000 u 500 kI'u:

a — BHA CHu3y, 6 — BHL CBepxy

[Moactpoeunbie koHgeHcaTtopbl Ha naatax 'TI u y3aa
emkocte#t I'TIJ] o6si3atesibHO C BO3AYLIHBIM [JH3JEKTPHKOM
(noactpoeuHbie KepamMHyeckHe KOHAEHCATOPbI HMEIT COBep-
weHHo Heponyctumyo ans [TII cra6uibHOCTb Kak npH
M3MEHeHHH TeMMepaTypbl, TaKk H BO BpeMeHH). [IpHMeHeHb
IKITIBM-1. To ra6aputam W eMKOCTH MOAOMAYT MOACTPOEY-
Hole koHgeHcatopel KT2-20 u KT2-2l, Ho oHH HMelOT 3Ha-
YHTENbHO OOJIbIIHA H He HOPMHPYEMBIH MO 3HaKy TeMIe-

56



o
~e—?

£

+ -
l A
I /2R

O

g

Puc. 1.23. [1nata BhinpsiMHTeslefl H CTAaGHIH3aTOPOB:

a — BHI CHH3Yy, 6 — BHL CBepxy
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Puc 1.24. Maata uudposoit wxaas LII-1



q' o 5
R %3
> i 0
O f 4
' (6
— Il g
[5 — LI
’ (4
11O “ z
9
| [ —i :
o 8
= ’7
O —
4/4
— I} 4
4k . o
O f :
s
— f 4
I WA
O — |
U
@) O
V/j

a

Puc. 1.25. Tlnara y3nos emkocreid I'TI/:
a — BHI CHH3y, 6 — BHA CBepXxy

patypHbii kos¢pduuuent, uyem 1KIIBM-1. KonzeHcatopbl
nocrosintoit emkoctu C2, C5, C6 y3na I'T1[] u Bce KoHOeH-
catopbl y3na emkocreit I'TI0 no/kHBI GbITb BBHICOKOCTAGH Ib-
HbIMH. Jlydlle BCero NpHMeHHTb 31eCb KepamHyeckue KOH-
neHcatopbl KM5, KM6 B «H30MHpPOBaHHOM» BapHaHTe (3a-
JHTBl 3MOKCHAHOH cMosoit). [pynna no TemnepatypHomy
ko3¢ puuueHty — M-47 unn  M-75. MoXKHO NPHMEHHTb
cmonsinbie Kougercatopel KCO-1 u KCO-2 rpynnbl «I'».
C TemnepaTypHbiM Ko3(pdpuuueHtom konaencatopos I'T1[1
elie npuaercss nopaGotaTb NPH €ro HaCTPOFiKe.

[lnata uudpoBoi wiKaabl H30OpakeHa 6e3 MNPOBOJAHH-
KOB MeyaTHOro MoHTaxa. Ecau wucnosnb3yercsi rorosas
L IU-1, neyath Ha Hel YyXXe ecTb, a eCAH LIKaJy [esaeM
CaMOCTOATE1bHO, MOBTOPHTb CJOXHbIH C 3a30pamMu B JOJH
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MHJAJHMeTpa, neyaTHblit MoHTax LIII-1 B momawnux ycio-
BHSIX OYeHb TPYAHO; Llenecoo6pa3sHO BCe COedHHEHHs cle-
JaTb MOA MNJAaTOH HAYWHMH MO KpaTyadlleMmy NOyTH H30-
JUpOBaHHbBIMH npoBogHHKamH. [losyualoutasics npH 3Tom
«NyTaHKa», KOHEYHO, He TaK KpacHBa, KaK ne4yaTHbI MOH-
TaX, HO TPYNOEMKOCTb ee H3rOTOBJIEHHS] HeBeJqHKa, a pabo-
TaTh WKajaa O6ydeT HHYeM He Xyxe, dem ¢dabpHyHas.
Ha puc. 1.24 npuBeneHbl HaJMHCH TOJbKO Yy TeX BbIBOAOB
LIIL-1, koTopble HCNOJNB3YIOTC MNpPH €e MNOAKJIIOYEHHH
K npHeMHHKY. 3aTto TaM 0603HayeHbl BbIBOJbI MHKDOCXEM
A11../115, He mapkKHpyemble 3aBOAOM-H3rOTOBHTENEM, KO-
TOpble He06X0MMO HCNO/b30BAaTh NPH MOAKTIOYEHHH LUKaJbl.

Ons npaBuibHOH YCTAHOBKH NJaT Ha LlWaccH Heob6xo-
nuMo o6paTHTb BHHMaHHe Ha pacnosioKeHHe HX BbIBOAOB,
nokasaHHoe Ha puc. 1.14 u 1.15.

1.3. HACTPOAKA NPHEMHHKA

[TpreMHHK cienyeT HacTpauBaTb NMOCTeNeHHO, NOGHBAsICh
npaBUJIbHOH pabGoOThl €ro y3JOB, TaK, KaK OMNHCAaHO HHXe.
He Hano rtoponmuTbcs moaxJioyaTb K TOJIBKO 4TO cobpaH-
HOMY TMpHEeMHHKY aHTeHHY; BO3MOXHO OH H 3apa6oraer
nocje XaoTHYHbIX MaHHIYJSUHH 3JeMeHTaMH peryJiHpOBKH,
HO MAaJOBEPOSITHO MNOJY4YHTb OT HEro TaKHM MyTeM BCe,
Ha YTO OH Crnoco6eH.

Hacrpoitka npuemHHka Tpe6yeT HACTOHYHBOCTH: HauyaB
peryJHpoBKYy OAHOrO y3ja, Hesb3si, He 3aBepLIHB ee, nepe-
XOIUTb K cjeayolleMmy y3iay. Henpomenku B KaxkiaoM y3Jae
00s13aTelbHO CKaXKyTcsl Ha pe3yJbTHPYIOLLHX XapakTe-
PHCTHKAX pagHOCTaHIIHH.

IpoBepka M peryanposka y3aia BuinpsiMHTejelH
H cTabrau3aTopos

[TpoBepky pa6oTbl HCTOYUHHKOB MHTAHHS NpPHEMHHKA
cleayeT HayaTb Ha XOJIOCTOM XOAYy, T. €. OTKJIOYHB BCe
uend ot BbiBoAAa 9 y3na 8 u smurrepa VT/ (HCTOYHHK Ha-
npsikednss — 15 B), Bbioga /3 y3na 8 (ucrounuk -+ 6 B)
M UUGPOBYIO WIKaly OT HCTOUYHHKa -+ 5 B.

[Ipy HOMHHATLHOM 3HAueHHH HanpsXKeHHs MHTaloLleH
cetd (220 B) nuraioiine HanpsiKeHHsi 6€3 HArpy3ok AOMXK-
Hbl ObiTb OJH3KHMH K cJefyloliuM BenHuHHam: — 20 B;
+7 B; 47 B.
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Harpyxaem ucrounnk — 15 B pesucropom 51 Om moum-
HocTbio 5 BT. [lon6opom BesuunHbl R3 ysja 8 nobuBaemcs
BBIXOJHOTO HanpsikeHusi, paBHoro — 15 B, c¢ TouHOCTbIO
go 0,1 B. Ilpu HopmasibHOH paGoTe BLHINPSMHTENS M CTa-
6unu3aTopa 3TO Hampsi)KeHHe INpH yBeJHUYEHHH TOKa [o-
TpeGnenuss no 0,5 A ymeHbuiutcs He GoJsiee ueMm Ha 0,5 B
a mpu yMeHblleHWH Toka Harpy3dku o 0,1 A Bospac:
He GoJsiee uem Ha | B. Ilpu HOMHHaJIBHOH Harpyske (OKoJIO
0,3 A) pasmax nyJjbcauuii Ha Hanpsikenun — 15 B ne noax-
JKeH npesbiliaTh 5 MB.

Harpyxaem ucrounuk + 6 B pe3ucropom 15 Om mou-
HocThbio 3 BT. BhixonHoe HanpsixkeHHe MO CpaBHEHHIO C pe-
JKHMOM XOJIOCTOTO XOJa JOJIKHO YMEHbIUHTbCS He 6oJiee
yem Ha | B.

HarpyxaeM ucrounuk + 5 B pesucropom 6,8 OM mow-
HocTbio 5 Bt. BbixoaHoe HanpsixkeHHe JOJ/DKHO YMEHbIUHTb-
ca po 5,2..4,8 B. Paamax nyJabcauuii npH 3TOM He JOJIXKEH
npeBbiiiats 0,1 B, uyro BROJHE AOMYyCTHMO AJsi MHTAHHA
UM(POBLIX CXeM.

Y6enuBiinch B HOpMaJbHOH pabGoTe HCTOYHHKOB MHTa-
HHS, MOJXHO MOJKJ/IOUHTb K HUM Bce 06OpyHOBaHHE MpHEM-
HHKa.

Hacrpoiika y3na ycuiautens 3ByKOBOH 4acTOThi

[MpoBepky ¥3U cienyer HauyaThb ¢ 3aMepa HanpspKeHHH
Ha 3JeKTpoAax ero TpaH3ucTopoB. OHH HO/KHBI OHITb
6M3KHMH K MpHBeleHHbBIM B Tabja. 3 (Bce HampsAXeHHs
3aMepeHbl M0 OTHOLUEHHIO K KOPHYCY PaJHOCTaHLHH).

Tabauya 3
Tpansuctop y3aa § 28} vr2 VT3 VT4 VTS5 VTé vr7
IMHTTEDP WJH HCTOK —12 | —81 | —15| —14,5| O 3 3
Basa uau 3atBop —15|—-75| —15| —15 0,6 3 3
Koanektop HaH cTok —75 0 0 | —2 3 6 0

Pexum Ttpansucropa V7! ycraHaBauBaeTcsd moaGopom
pesucropa R7.

Pexum Tpansucropa VT3 3amepsiercs npu ycTaHOBKe
peryJasitopa YCHJIEHHs MO pajHOYaCTOTe Ha MaKCHMYM
(cM. puc. 1.1 — nBuxOK .R2 coenunen ¢ — 15 B).
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Pexxum tpaHauctopoB VT5, VT6 u VT7 ycraHamiuBaet-
csi nog6opom pesuctopa RI8.

[as NpoBepKH aMMJIMTYAHOH M 4aCTOTHOH XapaKTepH-
ctuk ¥Y3U Ha ero Bxox (BbIBOA 2 3TOTO y3ja) Hajxo noj-
KJIIOYHTb FeHepaTop 3BYKOBOH uacCTOThl, Ha BBIXOA (BMeCTO
rOJIOBHBIX TeJlepoHOB) — ocuuadsorpad. Peryasatop ycuie-
HHA 1O 3BYKOBOH uacrore (cM. R3 Ha puc. 1.1) caenyer
yCTaHOBHTb B CpPeJlHee MO0JI0KeHHe.

CHauana npoBepuM Y3UY npu ycraHoBke SA2 B nosoxe-
Hue «OBIT». Tlonpaem Ha Bxon Y3U HanpsikeHHe ¢ yacTo-
ol okoJo 1000 T'u ¥ niaBHO H3MeHsieM €ro BeJIHUHHY OT
HyJIfl 10 3HAueHHsl, MPH KOTOPOM B BbIXOJLHOM HampsXKeHHH
Y3U nosiBATCA 3aMeTHble HeJIHHeiHble HCKaXeHHs — CHHY-
COMJa/IbHBIH CHTHAJ HayHeT «MOJApe3aTbCsA» CBEpXy HJH
ciu3y. [lpu BKJIIOUEHHOM JHHAMHKe HayaJo HeJMHEHHBIX
HCKaXKeHHH oTMeuyaeTcss MoOsiBJeHHeM Jpe6Ge3KaHHsi B UH-
CTOM 10 3TOT0 MY3blKaJbHOM TOHe. BbixomHas MOLIHOCTb
Y34 pocratouHa (mpeBocxoaut 0,1 BT), ecau amnautyna
HEHCKa’>KeHHOTO0 CHHYCOHAAJIbHOTO CHTHaJ/jla Ha BbIXoJe J0-
cruraer 1,5 B. Ycuaenne Y3U pocratoydo, ecaum Agasi Jo-
CTHXKEHHsI TaKOH BBIXOJHOH MOILHOCTH Ha €ro BXOJ HaJo
nojaTth HamnpsixkeHue He Gosee 50- MB (Hawm Y3U umeer
60JIbLIOH 3anac N0 yCHJEHHIO — MPH YCTAHOBKe peryJsTopa
ycusenuss nmo 34 Ha makcumym 1,5 B Ha BeIXOae oGecne-
YyHBaeTCs MPH BXOJHOM CHTHaje OKoJo 5 MB).

[lpoBepum uyacToTHYlO XapakrepucTuky Y34 — oHa
JOJ/DKHA ObiTb PABHOMEDHOH MpPH M3MEHEHHMH 4acCTOTHl BXO.-
Horo curiana ot 200 go 5000 I'u. YacroTHyio XapakrepH-
CTHKY cJedyeT CHHMATb [PH [OCTOSTHHOM HampsiKeHHH
BXOJHOFO CHrHaJla, COOTBETCTBYIOILLEM BbIXOJHOMY Hamps-
xenuio Y34 okosio 1 B.

Tenepp mnepeBoauM nNpHeMHHK mnepekaoyatensem SA2
B pexuMm «TJI». Ycuneune Y3U [o0/kKHO pe3ko ynmacTb
3a npejejaMH MOJIOCH MPOMYCKaHUsI y3KOMOJOCHOTO (PUJIBT-
pa. YactotHas xapaktepuctuka Y3U B 3TOM .pexkume MpH-
BejeHa Ha puc. 1.26 cniowHOH JuHHeH (MYHKTHPOM MoO-
Ka3aHa yacTOoTHasi XapakTtepuctika Y3U npu OTK/IOUEH-
HOM y3KomoJlocHoM ¢uabTpe — B pexkume «ObI1»). Ecau
4YaCTOTHAs XapaKTEPHCTHKA MpPH BKJIIOYEHHH Y3KOMOJIOC-
HOTO (HJIBTpPAa CHJBHO OTJIHYAeTCsl OT NMPHUBENEHHOH Ha pH-
CYHKe, CJelyeT NMPOBEPHTb, a BO3MOXXHO H nonobpath, Be-
JIMYHHBl eMKocTell M pe3ucropoB aBoiiHoro T-mocra. Ilpu
XeJaHHH MOXHO H3MEHHTb TOH BblJesNsieMOro TeJserpacg-
HOTO CHrHaJja, AJsi 3TOro Hajo B OJHHAKOBOE YHCJO pa3s
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Puc. 1.26. YactoTrHas xapakrepuctuka Y34

H3MEHHTb Bce eMKOCTH T-MocTa, Tak KaK 4acToTa MakKcH-
MyMa 4acTOTHOH xapakrepHcTHKH Y3U npu BKJIOUEHHOM
y3KOMOJIOCHOM (HuJIbTpe OOpaTHO MPOMNOPLHOHAJNbHA BeJH-
4YMHAM 3THX e€MKOCTeH.

Cxemy APY HayMHalOT npoBepsTb NPH OTEYTCTBHH
curHaja Ha Bxone Y3U. Hanpsikenue Ha kKossektope VT3
BO BpeMsl peryJiHpoBKu ycHjeHHs PU oT MakcuMyMa K MH-
HHMYMY JOJDKHO MJ1aBHO H3MeHATbeA oT 0 ge — 15 B. Ilpu
3TOM S-MeTp [OJKeH H3MeHATb CBOM moka3aHusi ot 0 mo
OTKJIOHEHHS] CTPeJIKH Ha BCio 1KaJy. Ecau npu MuHHMaJb-
HOM ycuaeHuun nmo PY crpesnka S-merpa He jpocturaer no-
CJIelHero JeJleHHs LIKaJbl, CJeNyeT, COeJHHHB C KOPMYCOM
noJioxure bHbil BbiBog C9 Y3U, yrounutb BeauunHy RI2.
IMocne storo HemocraTouHas uyBcTBHTesbHOCTh YIIT Ha
TpaH3ucTope VT3 MOXKeT OODBACHATHCA TOJNbKO 3aHHXKEHHOH
BEeJIMYHHOI ero ycuseHus Toka 6asbl. Ilpuaercs 3ameHHTb
VT3 no DOCTHXKeHHS HOPMaJbHOH %aGOTbl cxembl APY npu
pyuHOil pery/iHpoBKe ycHJenusi mo PY.

YcraHOBHB MaKcuMaJsbHOe ycuaenune no PU, nHa Bxoa
Y34 nano nogath CHTHajd C 4acCTOTOH, COOTBETCTBYIOLUEH
makcumyMy ycusenuss Y.3U. Ilpu yBesidueHHH HanpsXKeHHs
Ha Bxoae Y34 mo 150...200 MB ctpesnka S-merpa noJkHa
OTKJIOHHTBCS Ha BCIO LIKaJy.

IMpu HopmanbHoit pa6ore Y3U ¢oH nepeMeHHOro TOKa
JIOJDKEH CJlerka MpOCJYIIHBAaTbC B JHHAMHKE TOJIbKO MPH
YyCTaHOBKE peryJHpoBKH YycuiaeHus mo 3UY Ha MakcHMyM.
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Arto obecneunBaercsi coeauHeHHeM Bxoaa y3ana Y34 c Bbl-
xogom YITH 500 kI'u kKopoTKHm, a mnpH HEOGXOAHMOCTH
M 3KpPaHUPOBAHHbIM MPOBOJHHKOM H MaJbIMH MNYJbCaLHAMH
Hanpsixkenuds — 15 B. Ecau npu pery/MpoBke ycHJIEHHS
no 34U B6JH3M ero MaKCHMyMa BO3HHKaeT Ll1eN4Y0K, HeoO-
XOIHMO HefloCpeACTBeHHO y BbiBoga 3aTBopa VT4 (BHI-
Boa 9 y3na Y3U) ycTaHOBHTb KOHIEHCATOpP €MKOCTbIO
100...1000 n®d, wyHTHpylowHid 3atBop VT4 nra kopnyc H
npenoTBpallaloWi  caMOBO36y K1€HHe BbIXOJAHBIX KacKa-
noB Y3U Ha BHICOKHX YacTOTax.

Hacrpoiika y3aa reseparopa 5000 u 500 xI'u

. BY BosbTMeTp Hajmo moak/ouHTh K HCTOKy VTI y3na 7.

IIpu paGoraiouiem reHepatope Ha BQ/ HanpsieHHe BbICO-
KOil YacCTOThl B-3TOl TOUKe N0/KHO 6bITh 2...3 B. ITonknouus
ocuuJssiorpad u yactoromep K BoiBody 4 y3Jja 7, ybeaumcs,
uto BhiXogHOoe HampsixkeHHe 5000 k[’ umeer ¢opmy, GJH3-
KYI0O K CHHYCOHAe, aMmJIHTyay, paBuyio 1,5..2 B, a uyactota
ero geiictBuTesibHO paBHa 5000 kI'u. Ilpu cHABHBIX HCKaXe-
HHAX (OPMBbI BBIXOJHOTO CHTHaJa cjeiyeT nonobpaTh BesH-
yuHy RI. TIpH OT/IMYHH YaCTOTHI BLIXOAHOTO CHrHaja oOT
Tpebyemoii Gosiee yem Ha 100 I'u Heo6xoauMo 3aHATbCA
ee noaroHkoii. Ilpoute Bcero 3To caesnatb 3amenoit BQI,
a NpH OTCYTCTBHM TaKOH BO3MOXHOCTH JJISl YyBeJHYEHHs
‘TeHePHPYEeMOH 4acTOTHl NocsenoBaTesbHO ¢ BQI Hano BkJio-
YHTb €MKOCTb, yMEHbILUAsl ee BeJIHYHHY OT 3HAueHHd, GJIH3-
koro k 1000 n®, a gns yMeHblUeHHs — KaTylUKy (ngpoc-
cesib) C MHAYKTHBHOCTBIO OT €JHHHL 10 HECKOJIbKHX COTeH
MHKporeHpH. WMHorpa npumeHsieMylo paaHoJiOGHTe/ISIMH
MOArOHKY YacCTOThl KBaplia CTHPaHHEM €ro MeTaJlIH3alHH
PE3HHKOH HJIH HaTHPaHHEM ee [MpPHMOEM pDeKOMeHIyeM He
HCMOJIb30BaTh — MOC/Te TaKHX ONepauuii KBapleBbil pe3o-
HAaTOp CKOopee BCero mnepecTaHeT GbITh CTAGHJBHBIM B. Te-
yeHHe IJTHTEeJBHOTO BPEMEHH.

Hanpsxxenune nuranusa mukpocxemnl /[ /]! nombopom Be-
JHYHHBl R6 clenyeT yCTaHOBHTb paBHbIM 5 B. ¢ TouHOCTBIO
+0,2 B. loakmouus ocummgorpag¢ k BeiBony 12 /1,
Jo6uBaeMcs yCTOHUYHBOH pa6oThl JesnTens yactoThl 5000 Ky
Ha 10 noa6opom Besauuunsl C5. DToT Moa60Op HALO HAYaTbh
c emkoctd C5, paBHoil 51 nd, u noc/ie nosiBleHHss Hanps-
XEeHHS NpAMOYroJbHOH ¢opmel ¢ yacrotoii 500 k' Ha BHI-
xone /11 ewe yBenuuuth BequuudHy C5 na 20..30%. Has
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ycToiunBod pa6oTtel /[/]] MoXKeT oka3aTbcsd HEOGXOAHMbIM
napaJJjenbHo VDI BKouuts pe3suctop | kOm.

[Toakaouns ocuunorpad k Beixoay curiana 500 kl'u
(BbIBOA 2 y3na 7, o6si3aTe/lbHO yXKe MOIKJIOUEHHBbI K BbI-
Boay 6 y3na 4), y6enumcs, uTo popma 3TOro curHasa 6/u3Ka
K CHHycoHaaabHOH, a amnautyaa paBHa [,5..2 B. Ilpu
HeOOXOAHMOCTH YTOYHSieM BeJIMUHHBI emkocteii C8 u Cll
H COMpOTHBJIEHHE pe3uctopa R7.

PeXuMBl TPaH3UCTOPOB HAaCTPOEHHOrO y3Jjia reHeparopa
500 u 5000 kW po/MKHBI GbITh OJNH3KMMH K MPHBELEH-
HbIM B Ta6J. 4.

Tabauya 4
Tpanaucrop yaaa 7 VT1 vr2 VT3
IDMHTTEP HJH HCTOK -9 -9 —12
ba3a uau 3arBop —10 —10 —11
Koanekrop uau cTok 0 —0,2 —0,1

lposepka u HacTpoiika y3aaa YU 500 xI'u

HanpsixkeHusi Ha 3/eKTpoJax TPaH3HCTOPOB y3Ja 4 npu
MaKCHMaJIbHOM ycujeHud no PU no/KHbI COOTBETCTBOBaTb
JaHHBIM TabJ. 5.

Ta6auya 5
Tpausucrop ysaa 4 (20 | VT2
|
Hcrtok —13,4 —12
[MepBobiit 3aTBOp —12 —15
Bropoii 3aTBop -9 —
Ctok —0,8 —6

M3 tabauubl BHAHO, uTOo TOK y4epe3 VT npu Makcu-
masnbHOM ycuiaeHuH no PU pomxkeH 6biTh 61M3KHM K 8 MA
(npy MHHHUMYMe ycHJeHHst no PY 3ToT TOK mO/XKeH cTaTh
paBHbiM 0). Makcumanbhblii ToK yepe3 VT1, ecid oH 3Ha-
YHTEJIbHO OTJH4YaeTcsi OT 8 MA, CTOHT OTperyJHpoBaTh,
KOHTPOJIMPYS najneHHe HanpsiKeHHss Ha RS (HanpsikeHHe
Ha ctoke VT1) u noa6upasi BequunHy R4 B He6GOJbLIMX
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npenenax. Ecau npu 3TOM HyXHBIH pe3yJjbTaT He Oyner
JOCTHTHYT npH BeaunuunHe R4 ot 150 mo 240 Owm, VTI cae-
JyeT 3aMeHHTb Ha HcnpaBHbIH (CM. MOPSAAOK paboTbl ¢ mo-
JIeBbIM TPaH3HCTOPOM C H30JIHPOBAHHbIMH 3aTBOpPAMH B OINH-
CaHHH cXeMbl y3na [).

Ha BoiBoa 2 y3na 4 caeiayetr nmoiaTh HanpsiXeHHe OT
I'CC yacroro#i, 6su3koii K 500 kI, ¥ HanpsKeHHEM OKOJIO
1 mMB. INMoacrpoute 'CC 10 nosiyyeHHss Ha BbIXOJE MpHEM-
HHKa curiaja c yacroroi 400...1000 T'u u HacTpouTb KOH-
typ C9L1 B pe3oHaHC MO MaKCHUMYMy MOKa3aHHH S-Mmerpa.

Ycuaureap T4 500 k['u u nerektop y3na 4 pa6oraior
HOPMaJIbHO, €C/IH MpH YyMeHblLieHHH HanpsixkenHs ot I'CC
Ha BbiBoge 2 mo 10 MkB cHrHana oTyeT/iMBO cCJblilieH Ha
BbIXOZle MPHEMHHKA.

Ocraercs nposeputb HcmpaBHOCTh IMP ZQI u na-
CTPOHTb ero BXoAHble W BbiXoiHble uend. CHayana mnon-
kaiouaem I'CC npsamo Kk Bxony DM®P — BuiBopy [/ y3na 4.
HacrpanBas L/, mbl morau ycraHoBuTh yactory ['CC Ha
400...1000 I'u Bbiwe uau Huxe 500 k['u. B nepsom cayuae
curian I'CC npoiiger yepes IM®P, a BO BTOPOM — HeT.
YrounuB Hactpoiiky 'CC Ha yacroTy, Jexaulyio B noJioce
nponyckauus OM®, HacTpouM ero BbIXOJAHYIO Lenb B pe3o-
HaHc ¢ nomouipio C4 nMo MaKCHMyMy noka3aHuil S-merpa.
[Ipu Heo6xomumocTn noa6epem BeqanunHy C3. Ecan IMP
HCIpaBeH — 3aTyXaHHe CHrHaJjla B ero roJioce nponyckaHHs
He Gosee 6 nb,— npu nepeknaiouenun I'CC ¢ BbiBopa [/
Ha BbIBOJ 2 MOKa3aHHs S-MeTpa BOCCTAHOBATCH MPH YMEHb-
wenun HanpsikeHuss [CC He GoJsee uem B 1Ba pasa.

Hns HacTpoliku BxoaHoH uenn IMO noaxmouaem ['CC
K BoiBoay / y3aa 4 uepe3 pesucrop 10..20 kOM u yBenuuu-
BaeM BbixoaHoe HanpsbkeHne I'CC 1o 3ameTHBIX MOKa3a-
Hu#i S-merpa. HacrpauBaem C/ u nopbupaeM BeJHUHHY
C2 1o moJiyyeHHs! YeTKOTO MaKCHMyMa MoKa3aHHi S-meTpa.

Hacrpoiika ®CC 5500 xI'u u nposepka pa6oTbi
BTOPOro CMeCHTeJs

Hanpsi>keHHs1 MOCTOSTHHOrO TOKa Ha HCTOKe, 3aTBOpe
H CTOKe TpaHsuctopa VT2 — BTOpOro cmecuress yana 3 —
JOJIXKHBL 6bITb COOTBETCTBeHHO — 8, — 12 1 — 0,15 B (B 3a-
BHCHMOCTH OT THMA MPHMEHEHHOTO TPAH3HCTOpPa Hampsixke-
Huel ga €ro HCTOKE MOXKeT OTJIHYaTbCsi OT YKa3aHHOTO Ha
+ ).

66 3—2



Hanpsikenne ot 'CC c yacroroii 5500 kI'u BesnunHoi
okoso | MB nonaercs na BwiBox / y3na 3. T'CC noacrpau-
BaeTcsl 10 MOSIBJIEHHS CHrHaJa Ha BbiXxoJe NpHeMHHKa. Bce
koHTyphl ®CC HacTpauBaioTcss B Jl06OH MnocJjenoBaTelib-
HOCTH [0 JOCTHXXEHHSI MaKCHMyma MOKa3aHHH S-merpa.
YeTkuii MaKCHMYM 3THX MOKa3aHHH JoJ/keH HabJ/101aTbCs
npH Hactpoiike Kaxnoi u3 katywek ®CC — L1, L2, L3.

®CC u BTOpOii CMecHTesb MpPHEMHHKa paboTalOT HOp-
MaJsIbHO, €CJIH CHrHaJl GYyJeT XOpOLLO CJbIlIEeH NPH ero yMeHb-
wenud po 10 mkB.

Peryaunposka T

dto Hau6osee cJOXKHAasg M OTBETCTBEHHAdA 4acTb Ha-
cTpoHKH. OT TILATeNbHOCTH €€ BbIMOJHEHHS] 3aBHCHT CTa-
GMJIBHOCTb 4acCTOTbl NMPHEMHHKa (a B JajbHeHILUEM H mnepe-
natuuka). Jrta pabora TpebyeT 3HAUYMTENbHBIX 3arTparT
BpeMeHH Ha 3aMepbl yXOIO0B YacCTOThl MIPH NMPOTpeBe H OXJiaXK-
JNEHHWH TNpHEMHHKA, H TOJIbKO OueHb OMBITHBIA pajHoJio-
6uTesb cMoXKeT Xopoiwio otaaauTh I'TIJ] 3a onuH-1Ba aHA.

Cnauasna npoBepslOTCS Hanps>KeHHsl MOCTOSTHHOTO TOKa
Ha 3JIeKTpolax TpaH3ucTOopoB y3na 6. OHH JOJIKHbBI COOT-
BETCTBOBaTb NaHHbIM TabJ. 6.

Ta6auya 6
Tpau3suctopul y3na 6 vri vr2 VT3 VT4
OMHUTTED HJIH HCTOK -5 —12 —6 —12,5
basza uau 3ateop (nepBulii 3a- | —4,5 —10 -5 —12,5
TBOD)
Bropoii 3aTBop — —8 — -
KoJIJIeKTOpHBIH H/IH CTOK —0,1 —0,5 —0,4 —15

Hanuuue reHepauuu mnpoBepsieM, MOAKJIIOYHB K BbIXOLY
I'TI (BbiBOoA & y3na 6) BBICOKOUACTOTHbIH BOJBTMETD HJH
ocuuaaorpad. Ecau Hanpsikenuwe Bbixoga [TI] Ha Bcex
nuanasoHax He MeHee | B, MOXHO NOAKJIOUHTb K BbIXOAY
-I'TI1 yactoToMep M NPHCTYNHTb K YCTAaHOBKE TPaHHL AMa-
nasoHoB npuemHuka. Yacrorel I'T1/] mosKHBI COOTBETCTBO-
BaTb ta6a. 2. [lpu 3ToM Heo6xomumo obecneudTb HEGOJIb-
IIHe 3anacbl Mo nepekpbiTHIO yactoTbl Ha 10..50 k['u B Ha-
yajle M KOHUE KaKAOro JaHanasoHa. YCTaHOBKY TrpaHHL
AMana3oHOB Halo 06s13aTe/IbHO HadyaTb ¢ AHanasoHa 10 M —
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onpenensiioute yacrorel I'TIJ] na 10-m nunanasone emko-
ctu Cl1, C2, C5, C6 ysna 6 ocCTaloTC MNOAKJIOYEHHBIMH
K KOHTYpY 3aJaiolllero reHepaTopa Ha BCeX OCTaJibHBIX JHa-
nasoxax. YcraHoBky 4acrotel ['TIJl ocyuwecTBasiOT KOHIEH-
catopom CI, npu Heo6XOJHMOCTH YTOYHSIETCH BeJHYHHA
C2. TlepekpbiTHe MO AMANa30Hy ONpeAeJSAeTCH BeJHYHHOH
C5. Korana uacrotsl I'T1[1 Ha nuanasone 10 M ycTaHoBJIeHbI,
cjenyeT MpPoBepHTb paboTy «pacctpoiiku». Ha stom nuana-
30He B ero HayaJe (yactora ITIJ pasua 22 500 k') pyuka
«Paccrpoiika» ponxua namenstb yacrory I'TI ot 22 498
go 22502 kl'u, a B koHue — ot 23485 ao 23515 «klu.
B 3aBHCHMOCTH OT XapaKTepHCTHK BapHkana VDI Beau-
YHHA «PacCTPOHKH» MOXKET OTJIHYATbCHA OT YKa3aHHOH, HO
KejaTeslbHO AO6GHTbCA (MpH HEOOGXOAHMOCTH 3aMeHOH Ba-
pHKamna) JOCTaTOYHO CHMMETPHYHOTO H3MEHEeHHs 4YacTOThl
I'TI npu peryaupoBke pyukoit «PaccTpoldka» BBepX W BHHM3
OT ee LEHTPaJbHOro moJioxeHnus (uaH ot yactotel [TI[
npu BeiKIloueHun «Paccrpoiiku»). Cnenyer y6eauTbes, 4YTO
OTCYTCTBYIOT HABOJKH Ha [eNH YMpaBJeHHd «pacCTpoi-
KOH» — J1100ble peryJMpoOBKH OpraHaMH yNpaBJleHHSl NpHeM-
HHUKa (KOHEYHO, 3a MCKJIOYeHHEeM BpalleHHs] BepHbepa ycCTa-
HOBKH 4acCTOThl) He JOJIXKHbl BJHATb Ha 4actory [TI.
ITpu Hajuuuu Takoro BJIHAIHHA CJedyeT NMPOCMOTPETb pac-
NoJIOXKEHHe TMPOBOJHHKOB LleneH ynpaBjeHHs BapHKanoM
I'TII, mMoxeT oKa3aTbCsA MOJIE3HOH HX 3KPaHHPOBKA..
['panuubl auanasonoB 15, 20, 40, 80 u 160 m ycraHas-
JIMBAIOT KOHJeHcaTopamu y3na [0 (nuana3zoH 30 M oKaxer-
cA B rpaHHuax yacrot I'TI[, ycraHoBjeHHbIX AJs1 paGoThi
Ha auanasoHe 15 ). BeanuuHbl «paccTpoiiku» (OT MHHH-
MyMa JO MaKCHMyMa) Ha 3THX AHana3oHax JAOJIKHbI OKa-
3aTbCA OJIM3KMMH K 3HauyeHHMsIM, NMpUBeieHHbIM B TabJ. 7.

Tabauya 7 Tabauya 8
«Paccrpoiika», kl'u Hanps xeHue
Iluanajou. M Hayaao KoHew ﬂuanaaou, M H?‘r?lbllXOélE
AHanasoxa AHana3oxa "
15 2 15 ’ 10 1,8
20 2 10 15 1,6
40 1 8 20 1,8
80 1 5 30 1,6
160 1 3 40 1,6
80 1,8
160 1,3
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Jo6uswucs, yto I'T1Jl pa6oraetr B TpebyeMbix auana-
30HaX YacTOT, NMPOBEPHM BeJHUYHMHY H (OpPMY €ro BbIXOA-
HOro HanpsieHHsi. [leficTBylolllee 3HayeHHe BBIXOJHOTO Ha-
npsixkenuss I'TII mosmxHo 6biTh 1,3...2 B, a ero ¢opma 6iu3-
KOH K CHHycoHaaJ/bHOH. OpHEHTHPOBOUHHE 3HAYEHHSI Hampsi-
»keHHA Ha Bbixoge I'TIJ] B 3aBHCHMOCTH OT IHama3oHa MpH-
BeJlleHbl B Ta6J. 8.

Hans okonuatesnbHoH perysnupoBku I'TI1 k ero Bbixoay
HY>KHO MOJKJIIOYHTb MPHOOD, MO3BOJSIOUIHA H3MEPHTb YXOX
4acToThl ¢ TouHOCTbiO He MeHee 10 I'u. dTo MoxeT GbITb
uH(ppOBOH YACTOTOMEp, BHICOKOCTAGH/bHLIH CBA3HOH MpHEM-
nuk. Llugpposasi wkana LIUI-1 paa stoii paGoTbl He moAd-
XOAHT — MpPH MepeKTIOYeHHH B PEXHM H3MEepeHHs] 4acCTOTbl
OHa MMeeT TOYHOCTb oTcyeTa ToJbko 100 T'u.

IlpoBepky H peryaupoBKy ctabujapHocTd yactothl [TLJ

caenyet HauaTth ¢ guanasoHa 10 m. IlomoxpaB 5...10 muH
nocjle BKJIOYEHHsi NPHEMHHKA, HajJ0 HayaTb Nporpesath
y3ea 6, mnNoOBbLIas €ro TeMnepaTypy OT KOMHATHOH MO
50 .60 °C 3a Bpemsa 10..30 mMuH. DTy onepauuio yno6HO
BBINOJIHHTD C MOMOLLbI0 MeauLHHCKoro pedaekropa. [Tocae
nporpeBa uyacrora [TIIl MoXeT H3MeHHTbCSI Ha eIHHHLBI
WIH Jaxe J[eCATKH KHJorepll, 4TO BbI3BAHO OTCYTCTBHEM -
TEPMOKOMMEHCAUMH JeTaJjlel KOHTypa 3ajalollero reHepa-
topa. TemnepatypHblli Ko3(@HuHeHT KaTywku LI y3na 6
MOJIOXKHTEJIbHBIA, TaK Kak ee pa3Mepbl YBeJHUYHBAIOTCHA MPH
HarpeBanuu. Ilostomy, ecnu TemnepaTypHblH KO3¢((HUHEHT
o6ileii eMKOCTH KOHTypa 3ajalollero reHepatopa (B Hee
BxoaAtr CI/..C6 y3na 6 u KOHAEHCAaToOp MepeMeHHOH eMKo-
ctu C6-3 — cm. puc. 1.l1) mnoJsoxuTeseH WIH OTpHLATeseH
no 3HaKy, HO MO a6CO/IOTHOH BeJHYHHE MeHblle Temmnepa-
TypHoro kosgp¢uuuenta LI, yacrora I'TIJ] npu ero npo-
rpeBe MOHH3HTCH.

Ecau yacrora I'TI[] npu ero nporpese MOBLICHJACH,—
3HayuT, OO6OWHHA TeMnepaTypHbIH KO3(D(PHLHEHT €MKOCTH
KOHTypa 3ajaiollero reHepaTtopa OTpHUATeJbHbIH H MO
a6CoJIIOTHOI BeJIMUMHE MPEBOCXOAHT TeMIepaTypHbil KO3¢-
(UUHEHT KaTyLIKH 3TOro KoHrypa. Omnpele/isilOILHM BeJH-
yuHy oOuled eMKOCTH KOHTypa 3ajaiollero reHepartopa Ha
nuanasoHe 10 m sBasercs Kouaexcatop C2. C noa6opa ero
TeMnepaTypHOro Ko3(pQHUHEHTa H HauHHAeM peryJHpOBKY
tepmokomnencauun ['TIH. Ecau Bce ocrajbHble KOHIEH-
caTopbl KOHTYpa 3a/aiOLlero reHepaTopa HMMeiT MaJibli
TeMmnepaTypHbii KO3 dHLHeHT, noJoxeHHe portopa C6-1
(cM. puc. 1.1) He 6yaer BJHATb HA TEPMOKOMIMEHCALHIO
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'O, a npu Goabuiux.wusmedHenusix C5 u C6 yana 6 or
TemMnepaTypbl MpPHAETCA 3aHATbCH MNOAGOPOM H 3THX KOH-
JEeHCaTopOB, NpPoBepsAs TeMmnepaTtypHylo ctabuibHocts [TI]]
noouyepefHO B Hauyaje M KOHLE AHanasoHa. 3aMeHsis KOH-
J€HCATOPbl KOHTypa 3ajalouiero reHepartopa, Hafo KaXabiii
pa3 moicTpauBaTh y3eq 6 KouaeHcatopom CI, coxpaHsas
yCTaHOBJIEHHbIH paHblue auana3od yacrot [T xa auana-
3oHe 10 M.

HarpeBas u oxsaxnas naaty I'TI[, B KoHlUe KOHUOB
yaactcss nofgo6paTb KOHAEHCATOpbl KOHTypa 3aJaloilero
reHepatopa, npH kotopeix Harpes I'T1[1 ua 30...40 °C npu-
BOIMT K yXO4y uyacToThi He GoJsiee uem Ha | k['u. B 3ToM
clyyae yXoA 4YacToThbl NMpHEMHHKa B NpoLecce HOpMaJbHOMH
pa6otbt He Gyger npesbiate 100 ' 3a 10...15 MmHH, uTO
MOJXHO CUHTaTb Y/IOBJIETBOPHTEJbHbBIM.

Ecan ynajoch n06GHTbCA HYXKHOH CTaGHJIbHOCTH 4acTo-
ot ['T1J]l Ha auana3zone 10 M, TO TepMOKOMMEHCAalHWsd Ha
OCTaJIbHbIX JAHana3oHax, 6e3yCJOBHO, JOCTHXHMMA, HO BCIO
pa6oTty mo noa6opy TemnepaTypHbIX KO3((PHUHEHTOB KOH-
JeHcaTtopoB y3Ja [0 npuaeTcs BBIMOJHHTb IS KaXXIOH H3
NATH TPYNR 3THX ‘KoHaeHcatopoB. [lpu perynupoBke crta-
6unbHocTH uactotel [TIJl Ha auanasoHax, riae pa6oTaioT
KOHAeHcaTopbl y3na [0, HeoO6XOIHMO Y4YHTHIBaTb CJienyio-
mwee: y3jsl 6 u /0 pacnoJsiaraloTcsi Ha pasHbIX CTOpOHax
IIACCH, TaK 4YTO A MX OJHHAKOBOro MporpeBa Heo6Xo-
JHMO HarpeBaTb BeCb NMPHEMHHK C yCTaHOBJIEHHBIMH KpbILU-
KaMH KOXyxa; Ha crabusibHocTH yactothl I'TIL moxer cka-
3aTbcl CTAGWJIBHOCTb KOHTakToB mnaat SAI-8 u SAI-9.
[lone3no koHTakTbl 3THX (KaK H OCTajbHbIX) MJaT mnepe-
KJlo4aTensi AHana3oHOB MOKpbiTh cMmaskoil tuna LUIMATHUM;
Ha crabuabHocTh yactotel [TI[L MoxeT moOBJHATL H3Me-
HEHHe B3aHMHOTO MOJIOXKEHHSI JOCTaTOYHO MJIMHHBIX MpO-
BOAHMKOB, HAyLIHX OT SA/-8 u SAI-9 k yany 10. Llenecoo6-
pa3Ho BCe 3TH NPOBOAHHKH BLIMOJHHTb U3 BHYTPEHHEH XKHJIbl
KOAaKCHaJbHOTO KabeJsisi ¢ MOJIH3THJIEHOBOH H3oJasuued, Js
Yero HCMoJb30BaTb Kabesnb C OAHOXKHJBHBIM LEHTPaJbHBIM
NPOBOJHHKOM M AHaMeTPOM BHYTPeHHeH H3o/suuH 3...4 MM.
JKryT M3 TakMX NpPOBOJHHKOB YBsi3biBaeTCsi KanpoOHOBOH
HHTKOH M OKa3blBaeTCsl JOCTAaTOYHO CTAGHJbHbBIM.

Boablioe 3HaueHHe sl ycneluHOH peryJHpOBKH cTa-
6unbHocTH yactothl I'T1J1 HMmeerT KauyecTBeHHOE BBIMOJIHEHHE
L1 y3na 6. Jlyywe Bcero, ecaH 3To GyleT KepamHueckasi
KaTyulka ¢ BO3XKXXeHHOH O6MOTKOH u3 cepebpa HJH MeIH.
MoOXHO NPHMEHHTb M KaTyLiKy C. OOMOTKOH M3 MELHOH ro-
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JIOH HJIH 3MajlMpOBaHHOH MPOBOJIOKH, YJ/IOXKEHHOH B KaHaBKY.
[Ipu oTcyTcTBUHM Kapkaca 51 L/ W3 pagHOKepaMHKH MOXKHO
NPHMEHHTb KapkKac M3 TepMOpeaKTHBHOM NJacTMacchl ¢ Ma-
JbIM KO3 ¢HLHEHTOM TemmepaTypHoro pacwupedus TKJIP
H MajbIMH QM3JIeKTpHuecKHMu notepsimu. Hanpumep, MOXKHO
npumenuts Kapkac u3 AI'YC, TKJIP kotopoii (2—3) 1078,
H COBEepIUEHHO- HeJONMYCTHMO H3roToBjexue L/ Ha kapkace
u3 ¢roponaacra, TKJIP kotoporo (200—250)-10~°,

Ilpu orcyreTBun Ha kapkace ansi L/ KaHaBKH Heo6xo-
JMMO €ro MOBepPXHOCTb Mlepel HAMOTKOH CMa3aTb KjeeM
B®-2 uan BD-6, 1aB eMy X0powlO BLICOXHYTb NMPH KOMHAT-
HOH TemnepaType. 3aTeM NPOH3BOAAT HAMOTKY, CHJIbHO Ha-
TATHBasi MPOBOA H MNPOYHO 3aKPeMmHB ero KOHUbl MaiKoi
K 3anpeccoBaHHbIM B Kapkac KoHTakraM. [locie HaMoTku
KaTywky nporpesaioT npu temnepatype 80...100 °C B Teue-
HHe NMpPHMeEpHO | 4, T. e. [0 MOJIHOH MOJHMEpH3aUUH KJjes.

PekomeH10BaHHble B OMHCAHHH KOHCTPYKLUHH MNpHEM-
HHUKa IS KOHTypa 3ajalolllero reHepaTopa KOHJeHCaTopbi
MOTYT «MepuaTb», T. €. CaMONPOH3BOJIbHO H3MEHSITb CBOIO
eMKOCTb B HeOOJblIHX npeaesax. BbiiBUTb TaKoH KOHIeH-
caTop MOXHO, TOJbKO KOHTpoaupys uacrory [T1 apau-
TeJbHOEe BpeMsl 10 M MOCJe ero 3aMeHbl. JTO OJHO U3 HaH-
6oJiee CJOKHBIX HCMbITAHHH, KOTOpOE MOXKeT BbINaCTb Ha
Bally AOJIIO MPH HAcCTpoHKe MpHeMHHKa!

Moaxawouenne undposoi wWIKaIbLI

Kak mo6oe uu¢ppoBoe ycrpoiicTBo, UH(pOBas lIKasaa
LIUI-1 wacrtpoiikn He Tpe6Gyer (ecau OHa cobpaHa npa-
BMJbHO M H3 HCIpaBHbIX jeraJjeil). Bce coenuHenns Ha
naare LIII-1, Heo6xoauMble a5 ee paGoTbl B COCTaBe Ha-
l1ero NpHeMHHKA, ONHCAHBl Bbille MPH PACCMOTPEHHH CXEMbl
wKaapl. a5 KOHTPOJS NpPaBHUJIBHOCTH 3THX COeIHHEHHH
uesecoo6pa3HoO CHauaJ/a BKJIOYHTb LIKaJy 6e3 rogaud Ha
nee curuaga ot I'TI[. I1pu 3ToM Ha auanasonax 10, 15, 20 M
HIKaJja [oJIKHAa WHAMuMpoBaTh uyuciao 05500, a Ha ocTaJjb-
HbIX auana3zoHax 94500. Temepb nojgaeM Ha BXOZA LUKA.lbl
(BoiBogpl 0, 3 y3na 9) curnan or I'TIH c BuiBogoB 10, 1/
y3na 3. Beanunny pesucropa R3 y3na 3 noabupaem, yMmeHb-
was ero BeJHunHy ¢ 510 OM 10 ROCTHIXKEHHSI yCTOMYHBbIX
‘MOKa3aHHH LUKaJbl Ha BCeX [Hama3oHax.

Bo3mo2kHo, uto norpe6GyeTcs MOAKOPPEKTHPOBATHL 4acCTo-
Ty KBapLeBOro reHepaTtopa likaJbl MOAGOPOM €MKOCTH ee
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koHaeHcatopa C3, uto GyneT OuyeHb Jerko cieJjartb mnocje
HacCTPOHKH PagHOYaCTOTHOTO TPAKTa NMPHEeMHHKA.

lMpoBepka u HacTpo#ka PaaHO4ACTOTHOIO TPaKra
NpHeMHHKA

[lepen HacTpoiikoil panHOYacCTOTHOrO TpakKTa HeobXo-
IMMO y6equTbCst B MPaBHJIbHOCTH PEXHMOB TPaH3HCTOPOB
nepporo cmecurtenss — V71 y3na 3 M ycuaHTeass pajiHo-
yacrotel — VT1 y3na I. Pexxum VT y3na 3 poskeH GbITb
TakuM Xe, Kak U y VT2 storo yana. Pexum VT ysana | —
Takum Xe, kak y VTI ysaa 4.

Tenepb, HakOHel, MOXHO NMOAATb CHTHAJ Ha BXOJ NpHEM-
nuka. [loakmouaem I'CC x XS-1. Tlpu Hacrpoiike paao-
YaCTOTHOrO TPaKTa Ha Ka)XJOM JHana3oHe CHayajJa ycra-
HaBJMBAIOT MaKcuMaJsbHoe HanpsikeHwe ['CC (mo 0,1 B),
MHaye H3-3a «paccTpoiiku» KOoHTypoB cHrHan ['CC moxHO
u He o6Hapyxurb. Hacrory 'CC cHayana ycraHaBauBaloT
Ha cepeiMHy AHana3oHa. JloGuBlIMCH fpHemMa CHrHaJja
I'CC, nocJsenoBaTenbHo HacrpanBaeMm [1-koHTYp, y3Komosoc-
Hbli (UJIBTDP H KOHTYPbI y3/Ja 2 N0 MaKCHMyMy MOKa3aHHH
S-metpa.

[1-koHTyp HacTpauBaloT pyukoit «Hacrpoika» npu cpen-
HeM NOJIOXKeHHH pYUKH «(C8a3b». Y3KOMOJOCHBIH QUILTP
JOJDKEH HacTpauBaTbCs Ha BCeX [Hana3oHaXx He B Kpai-
HHX TOJIOXKEHHSIX pYukH «BX RX».

[Topsinok HacCTpOiKH KOHTYpPOB y3/aa 2 pacCMOTPHM Ha
npuMepe peryJMpOBKH pajHOUYacCTOTHOrO TPakKTa Ha aHana-
3oHe 10 M. Ilpu npueme curhana 'CC Ha yactore, 6JH3-
kol k 28 500 k['u, HacTpanBaeM B pPe30HAHC KOHTYpbl ya-
CTOTBl CHTHAJIOB cepieuyHHKamH -KaTywek LI u L2. Ecau
Takasi HacTpOHKa [NOCTHraeTcsi MNPH KpaiHHeM MONOXKeHHH
cepleYHHKa, YTOUHSIEeM BeJHYHHbl MapaJulesbHbIX KaTyLIKaM
koHaeHcaTopoB C3 u C4. Cuuxaem curdan ['CC pno seau- -
YMHbl, NPH KOTOPOH CTpeJKa S-MeTpa YyCTaHaBJHBaeTcs
B CepelHHe €ro IWIKaJbl, H 3anHcbiBaeM €ro’ MOKa3aHHS.
HacrpauBaem ['CC Ha wuyacroty 28 000 kl'u, npuHuMaem
ero CHrHaj M MOJACTPaHBaeM Y3KOMOJIOCHBIH (HJALTP pyd-
kot «BX RX» no makcumyMmy mnokasanuil S-merpa. Ecun
conpsi>keHHe KOHTYpoB (HJbTpa 4acToThl cHrHasoB c ['TIJ]
CllelaHO MPaBHJbHO, MOKa3aHUsi S-MeTpa GyAyT TaKHMH Xe,
KakK M 3anucaHHble npu npHeme yactothl 28 500 kI'u. ITosToO-
psiem 3TH omnepauuu Ha vactote 29 000 kI'u. Ilpu nuoxom
CONpsiXKEHHH HACTPOHKH KOHTYpPOB y3ana 2 ¢ H3MEeHeHHeM
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yacrqrel I'TI/l nokasanus S-merpa nmpu nepectTpoiike npuem-
HHKa OydyT H3MEHSITbCA, M Ha Kpasix [Hana3oHa mpHeM
6yner yayyilatbCcsl NPH AOMNOJHHTEJNbHOH MOLCTPOHKE KOH-
TypoB (HJIbTPa HaCTOThl CHTHajJa. DTO BIOJIHE BO3MOXHO,
ocob6eHHo Ha nauanasoHe 10 M, Tak Kak emxocth CI, C2
u C5, C6 nono6paHbl npH OnpesiesIeHHOH AJHHE M KOHKpeT-
HOM pacrnoJIOXKeHHH NPOBOAHHKOB, HAYLUIHX OT y3Jja 2 K mja-
‘tam nepekaioyatensi SAJI. YTouHeHHe EMKOCTHBIX JeJH-
TeJlel HamnpsiXKeHHsi, uyepe3 KOTOpble BKJIOYEHbl KOHIEHCa-
TOpbl MEPeMEHHOH eMKOCTH, cJelyeT HayaTb C BeJNHYHH
Cl n C5. Eciu npu nepectpoitke ¢ uyacrorl 28 500 Ha
28 000 kl'u npuaercss /M1 NOCTHXKEHHS MaKCUMyMa MOKa-
3aHuii S-merpa BBepHyTb cepaeuHuku LI uau L2, coort-
BeTCTBYIOIWHH KoHAeHcaTop C/ wan C5 Halo YBeJHUMTD.
Ecau npu nepexome Ha wacrory 29 000 xI'u mocae ytou-
HeHHs BeauuuH CI u C5 onATb motpe6yeTcsl MoACTpauBaTh
L1 n L2, npugercs yrounsitb M BeJuuuHbl C2 u C6.

[Ipn nepexonme k 6oJiee HM3KOYACTOTHbIM [Hama3oHaM
BEPOAITHOCTb HEOOXOJHUMOCTH YTOYHEHHSI €MKOCTH KOHTYpPOB
(HIBTPOB YaCTOTHl CHrHaJa CHH)KaeTcs.

Muuumanbroé Hanpsikenne ['CC, KoTOpoe ueTKO MOXKeT
6biTb Bblies€HO Ha (oHe LIYMOB Ha BbIXOJe NPHEMHHKA,
cocrasJsieT: Ha AHana3oHe 10 M — 0,3 MkB, 15 M — 0,4 MkB,
20 m — 0,5 MxB, 30 vm — 0,8 MxB, 40 v — 1,0 MxB, 80 M —
2 mkB, 160 m — 4 mkB. .

CBHIeTe/IbCTBOM peasii3aliH MOJNHOH YYBCTBHTEJNbHOCTH
NpHEMHHKa CJYXHT H 3aMeTHOe BO3pacTaHHe LIYMOB Ha
ero BbIXOAE MPH HaCTPOHKe Y3KOMOJOCHOro ¢uabTpa Ha
nuanason 10 M. Ha 15-M® tnana3oHe ypoBeHb LIYMOB [0J-
)KeH Bo3pacraTth MeHblle, Ha 20-M AHanasoHe LWIyMbl y3KO-
NOJIOCHOrO (HJbTPa (3a CYeT CHHIXKEHHS ero 3KBHBAJIEHT-
HOTO COMpPOTHBJIEHHSt) MOUYTH He3aMeTHbl, a Ha OCTaJbHbIX
[Mana3oHax COBceM He OOHapyKHBaeTcs.

I'panyupoBka S-merpa u nposepka OCHOBHbBIX
XaPaKTePHCTHK NMPHEMHHKA

Kak ormeuasocb paHee, rpaiyupoBka S-merpa npHem-
HHKa BbiNoJHsieTcss Ha auanasone 20 m. Curnan I'CC ¢ ua-
crotoil okoJio 14 150 kI'u u HanpsixkeuHem 50 MkB mopaer-
cfl Ha BXOJ npuHemHuKa. [IpueMHHK HAcTpauBaeTCcsl Ha 3TOT
CMrHa/l M MPOU3BOAMTCA TULaTeJbHasi peryjupoBka I1-KoH-
Typa M Y3KOMNOJIOCHOrO ¢UJAbTPa N0 MOJYyYeHHSI MAKCHMaJb-
HbIX nokKa3aHui S-merpa. Eciau 3TH MoKa3zaHHA CHJBHO
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oTauyaorcs or 50 MKA (cepeinHa uikaabl S-merpa), cae-
AyeT YTOYHHTb BeJaHuMHy pesuctopa RI4 B8 cxeme APY
y3aa 5, KOTOpbi ompejensieT CMellleHHe Ha BTOPbIX 3aTBO-
pax TPaH3UCTOPOB YCHJIHTeNeld paiHo W NPOMEeXKYTOYHOH
yactothl. [locsie 3TOro npou3BoasiT rpaayHPOBKY S-meTpa
B COOTBETCTBHM C Tabs. 9. [TosyueHHas B peaJslbHOM MpHEM-
HHUKe uIKajia S-merpa 6ylIeT HECKOJNbKO He COOTBETCTBO-
BaTb NOKa3aHMSIM, NMpHBeJeHHbIM B Taba. 9, u3-3a pasbpoca
xapakrepuctuk TpaHsucropoB YPY, YHY u YIIT APY.

Ta6auya 9
Nlenenun wKans Hanpsxenne na Bxone Tlpumep nokasauuit
npHeMHHKa S-meTpa, MKA
4 1,5 mxB 2
5 3 MxB 15
6 6 mxB 2
7 12 mMxB 36
8 25 mxB 44
9 50 MxB 50
9+ 10 nb 150 mxB 60
9420 1B 500 mMxB 70
9430 aBb 1,5 MmB 80
9440 1B 5MB 90
9450 15 15 MB %8

[ns OUeHKH [HHAMHYECKOTO [Hama3oHa MpHEeMHHKa
K €ro BXOLy uepe3 TPOHHHK OJHOBPEMEHHO MOIKJIOYaIoT
'CC u aHrteHHy. [lpoBepky npOM3BOASIT Ha JAHanasoHe
20 M, rie YyBCTBHTEJNbHOCTb NpHeMHHKa O6.au3ka K | MkB.
OTbICKaB CHTHaJ, CJBIWIHBIA «HA rpejese BO3MOXHOCTEi»
NnpUeMHHKa (MOJNEe3HO AJA OTHICKAHHSI TaKOTO KOHTPOJbHOTO
CHrHajla HCNO/b30BaTb BMECTO aHTEHHb MpPOBOA JIHHOM
okoso | M), Hacrpausaior 'CC Ha 3Ty e yacrtory, mnocje
yero paccrpauBaiot ero Ha 10...15 kl'u, T. e. BbIBOAAT cHr-
Haa I'CC u3 mosocel nponyckanus MO, Ho ocraBasioT
ero B neJioce MpoMycKaHHs paaHoyactoTHoro Tpakta u PCC
5500 kI'u. YBesqunBas BbixoaHoe HanpsixkeHne 'CC ckauko-
o6paszHo Ha 20 nb (B 10 pa3 mo HanpskeHuio), ybex-
Jaemcsi, 4TO Nnpu mojade Ha BXon npHeMHHKa curHagaa ['CC
HanpsixedueM 10 MB cablliuMOCTb KOHTPOJIBHOrO CHrHaJja
COBEPLIEHHO He H3MEeHsieTCsi, a MNpH Mojaye HampsKeHUs
100 MB 3amerHo yxymnuwaercsa. Takum o6Gpasom, BHemoJsoc-
Hbl{ CHTHaJl, NpeBbillalOWHil YY.BCTBUTEIbHOCTb NMpHEMHHKA
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Ha 80 b, sexxur B npensesax AHHaMHYeCKOro AHama3oHa
NPHEMHHKA, a MpeBbIAOWHHA YyBCTBHUTEJNbHOCTb NpHEM-
Huka Ha 100 1B — siBHO 3a rpaHHUell [HHAMHYECKOTO aua-
na3oHa. Takoil pesyJbTaT MO3BOJIAET TpPy6O OLEHUTb Be-
JMYUHY AHHAMHYECKOro nHama3oHa npueMHuka B 90 1b.

Ecau [MHaMHYecKMH [AHana3oH NPHEMHHKa OKasaJcs
meHble 80 nb, Heo6xonMMO NpPOBEPHTL peXKHUMbl TPaH3H-
cropoB YPU u cmecuTeneii, nonpo6oBaTb yBEJHYHTb MNpO-
TeKaloulhe yepe3 HUX MOCTOsIHHbIE TOKH HJIH MPOCTO 3aMe-
HHTb 3TH TPAaH3UCTOpPbl Ha O6oJjiee yHayHble 3IK3eMMJsPHI.
[MonbiTKM aHaJOrHYHBIM NyTeM JAOOGHTbLCA AMHAMHUYECKOro
nuanasoHa 6oJjee 90 1B 6Ge3 KOpeHHOH nepefeJKH npHeM-
HHKa 3aBeOMO HeylauHbl, TaK KaK 3Ta BeJHYHHaA Ompeje-
JSIeTCH XapaKTepUCTHKaMH JY4IIHX 06pa3LoB NMPHMEHEHHbIX
TPaH3HCTOPOB M CXE€MOH MOCTPOEHHSI MPHEeMHHKA.

[TpoBepuM M36HpaTeNbHOCTb NPHEMHHKA MO 3epKaJlbHbIM
kaHanam. Hauuem c auanazona 10 M, rpe 3ra u3bupa-
TeJIbHOCTb MHHHMaJIbHA.

Ha Bxon npuemnuka nopaiotr curdan [CC c¢ uacroroit
28 500 kI'u u Hanmpsixkenuem 10 MkB. TwateabHo Hacrpau-
BalOT NpPHEMHHK Ha 3TOT CHUrHaJ — MokKa3zaHus S-meTpa
6ynyTt okoso S=8. HMamensior yacrory 'CC Ha 6.u3kyio
K 17500 kl'u (3epkaJjbHasi yacrora nepBoro mnpeobpaso-
BaTeJ/si YacTOThl), yBeuuuBaioT HanpsixeHue [CC o 100 mB
M HaCcTpauBalOT MPHEMHHK Ha INpHEM 3TOr0 CHrHaja (He
Tporasi pyuku HacTpoHku [l-KOHTypa H y3KOMOJOCHOTO
¢wibtpa!), S-MeTp nokaxeT, YTO CHJa CHrHaJja, MpPHHS- -
TOro MO 3epKajbHOMY KaHaJy, MeHblle S = 8, T. e. oc/1a6Je-
HHe 3Toro curHagaa Gosee 80 ab.

3ateM MOAAIOT Ha BXOA NMPHEMHHKA CHrHaJ C 4acCTOTOM
27500 kI'u (3epkasibHasi yactotra BTOpPOro npeo6pasoBa-
TeJs 4acTOThbl). ¥6eauMCsi, 4TO M 3TOT CHTHaJ ocJjab.asercs
Gonee uem Ha 80 ab. DTo oueHb xopolwHe pe3yJbTaThl,
npeBbILIAIOLIHE HOPMY MNOAABJEHHS CHFHAJOB MO 3epKaJb-
HOMY KaHa/ly AJs NpodecCHOHAJbHbIX MPHEMHHKOB Mep-
Boro kJjacca (He MeHee 80 nb).

Ha Gosee HHU3KOYACTOTHBLIX [HAama3oHaXx MOAABJIeHHe
CHrHaJOB MO 3epKaJbHbIM KaHajaM oOKaXeTcss He MeHee
100 nb.

Tenepb MOXHO MNOAKJIOUHTb K MNPHEMHHKY aAHTEHHY H
NpOBEpPHTb TOYHOCTb PaGoThl UHGPPOBOH LIKaJbl. ITO yA06HO
caenatb Ha AHanasoHe 40 M, rae pa6oTaeT MHOIO KOPOTKO-
BOJIHOBbIX pajHOBellaTe bHbIX cTaHuuil. CeTka 4acToT 3THX
paaMocTaHuuii KpatHa 5 k['U M noasepxuBaeTcsi C OYeHb
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BbICOKOH TOYHOCTbIO. [lo3TOMY, eciiM TLIaTeJbHO HaCTPOMB-
IUMCb Ha pajfMOBellaTeNbHYIO CTAaHUHIO MO HyJeBbIM Oue-
HHSIM C ee HeCyllleil 4acToTOH, 06HapyXHM, YTO MOCJeLHSAs
uu¢ppa nokasaHuid uudpoBOH IIKaJb OTAHYHA OT 5 uau 0,
TOTAa CJefyeT MOACTPOHTb KBapLeBbli reHepaTop LIKaJbl
(y3en 9 npueMHHKa), nofo6paB BeJHYMHY YCTaHOBJIEHHOIO
B 3TOM y3Je KoHaeHcaTopa C3.

Y6enuBILHCb, YTO XapaKTePHCTHKH NpPHEMHHKA COOTBET-
CTBYIOT 3aJyMaHHbIM W ero uudpoBasi WKaja LaeT npa-
BHJIbHbIE NOKA3aHHS, MOXHO MPHCTYNHTL K NpPHEMY CHrHa-
JIOB JIIOGHTENbCKUX paauocTaHuuii, 73 u 1009 QSL!



2. HA BA3E NPHEMHHKA —
MPUEMONEPEOATYHK

[TocTpouB. npHeMHHK KOPOTKOBOJIHOBHKa-Ha6JionaTess,
Bbl CMOXKeTe BCTYNHTb B MHP KOPOTKHMX BOJH, 3afOJIHEH-
Hblil B J1I060€ BpeMsi CYTOK CHIFHaJlaMH ThiCSI4 MHIHBHIYaJlb-
HbIX H KOJIIeKTHBHbIX MepefalolluX JIOOHTENbCKHX paaHo-
craHuMd. MHTepecHo cayliaTb WX MeperoBOpbl, pacchbilaThb,
a HHOrla W noJy4yaTb B OTBET KapPTOYKH-KBHTAHLHH, NOJ-
TBEPXKAAIOLHe NpHeM 3THX paaHoctaHuuéi. Ho eiue GoJee
HHTEPECHO HMeTb [MpHeMOoMNepefaloWlyl0 PaAHOCTAHLHIO,
Tonbko Torma Bbl CTaHeTe He MACCHBHBIM, a aKTHBHbIM
YYaCTHHKOM KOPOTKOBOJIHOBOIO pafHOCMOpTA.

Jlns pa6otel B 3¢hHpe pagHOJNIOOUTENAM-KOPOTKOBOJI-
HOBHKAaM OTBeJeHbl [AHana3oHbl YacTOT, 3aHHMAIOLHe COTHH
kujorepu. Kak oTbickaTb cpea HMX paaMOCTaHUHIO, OTBe-
4allLyl0 Ha Ball Bbi30B? [l/1s1 pellleHHs 3TOH 3a4ayH pamnHo-
MO6GHTeJNH-KOPDOTKOBOJTHOBUKH HCMOJbL3YIOT MpocTeillee H3
BO3MOXHBIX pelleHHH — OoTBevaiollass paiHOCTaHUHA pa-
G6oTaeT Ha TOH )Ke 4acTOTe, YTO M PaLHOCTaHLMs, KOTOPOH
OHa oTBeuyaeT. JTO NpaBHJO CcOG/IIOAAETCS BCEMH panHoO-
JIOGUTEJNIMH-KOPOTKOBOJIHOBHKAMH, 32 HCKJ/IOYEHHEM O4YeHb
pedaKHX cjydyaeB paboTbl C pa3HOCOM 4acTOT NpHeMa H Me-
penauu. Takolt cnoco6 cBsi3H HHOrAA HCMOJb3YeTCS pafHo-
MOGUTENIbCKHMH 3KCMEeIHLHAMH, HO M TOrAa Pa3HOC YacToT
npuemMa W nepefauyd OoObIYHO COCTaBJ/fET €AMHHLBl KHJO-
repu.

Ecan Ha no6uTenbCckoil KOPOTKOBOJIHOBOH PagHOCTaHUHH
MCMOJb3YIOTCA OTAeJbHble NpPHEMHHK M MepejaTyHK, INPH
BCTYIVIEHHH B PalHOCBSi3b BO3HHKaeT HEO6XONMMOCTb TOYHO
HAacTPOHTb MNepefaTyHK Ha 4YacCTOTy KOPpecnoHAeHTa. Jra
onepauHs BHOCHT ONpefe/eHHYI0 HepBO3HOCTb B Mpolecc
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BXOX/1€HHS B pajHOCBA3b, @ B COPeBHOBAHHAX KOPOTKO-
BOJIHOBHKOB TNPHBOAMUT K MOTEPSIM BPEMEHH, CYLLECTBEHHO
CHH)XAIOUIMM CMNOpPTHBHble pe3yabtaThl. [losTomy cpeau
panuo.io6uTe/iel-KOPOTKOBOJTHOBHKOB (@ BC/1el 3a HHUMH
H B npo¢eccHOHaJbHO# paAHOCBSI3H) HALUJIH LIHPOKOE MpH-
MeHeHue ycTpoiicTBa, obecneyHBaioOlllHE AaBTOMATHYECKYIO
HacTpOiKy nepelaTylMka Ha 4acCTOTy NpPHEMHHKAa — TakK Ha-
3biBaeMble TpaHCHBepbl. B Tpakrax 3THX YCTpOHCTB HC-
noJsb3yloTcs oOllHe 3JeMeHTbl CXeM INpHeMHHKa H nepe-
JaTyHKa. .

Haw npueMHHK 3afyMaH Kak 4acTb KOPOTKOBOJHOBOTO
TpaHcHBepa. YCTZHOBUB B MPHEMHHK JOMOJHHTE/bHbIE
y3abl, €ro JIerko npeBpaTHTb B TpaHcHBep, paboralolHid
Ha BCeX JIIOGHTENbCKHX KOPOTKOBOJHOBBIX [Hana3oHax
H HMeIOIHH BBIXOLHYIO MOLLHOCTb mnepeatyuka 10 Br.
Takoii TpaHcHBep MOXKET yCMeLIHO HCMOJb30BaTbCS PafHoO-
CTaHUMAMH BCeX YeTbipeXx CYLUEeCTBYIOIUHX B Hallel cTpaHe
KaTeropuii. [nsi yBesuueHHst BbIXOLHOH MOLLLHOCTH mnepe-
JaTuydKa A0 MAaKCHMaJbHO pa3pelleHHOH paaHOCTaHUHAM
l-i kaTeropun Heo6XoqUMO OYyLeT COOPYAHTb elle OJHO
YCTPOHCTBO — JIMHEHHbIA YCHJHTe/Nb MOLLHOCTH, KOTOPbIH
OyleT OnHcaH HHXe.

Ewe pa3 HanoMuHaeM — He TOJbKO Aasi paboTnl B adHpe
Ha nepepaTyHMke, HO H AAA ero (a 3HAYMT, H TPaHCHBepa)
noCTpoiKH HeoGxoaumo pa3spewienue MectHoii THI Muuu-
CTEPCTBA CBSI3H.

2.1. NPHHUHNTHAJbHASA 3JIEKTPHYECKAS CXEMA
TPAHCHUBEPA

[TpuHuMNHa/bHAs 3/eKTpHueckad cXemMa TpaHCHBepa
npuBefeHa Ha puc. 2.1. Kak BuauM, B Hee BXOISIT BXOJHOH
[1-KOHTYp M BCe necsiTb y3/0B NpHEMHMKA, NMpHYEM KakKHe-
Ju60 nepefeskH 3THX YCTPOHCTB AJafl UX paboOThi B cxeme
TpaHcuBepa He Tpe6yioTcs. Takum o6pa3oM, HH OaHA KpY-
ndua TPyAOB, 3aTpayeHHbIX Ha CO3JaHHe MpPHEMHHKA, He
Tponajer.

s npeBpallieHuss mpHeMHHKa B TPaHCHBED B CXeMe
(puc. 2.1) nosBuauch y3awl [1, 12, 13, 14 u ycuiutean
MOLLHOCTH mnepeaaTdydka Ha Jsamne VL/I. Kpome Ttoro, or
y3na & CHUMAIOTCSl He HCHOJb30BaBLIHECH B TNpPHEMHHKE
nuraole HanpsxkeHus — 20 B, mocrynaiouide - Ha y3eda
KOMMYTalUMH npHeM — nepenaya, u + 300 B ans nuranus
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- VLI. TlosiBusioch ellle mATb HampaBJeHHH mNepekJioyaTes
pona pa6oret SA2-2, SA2-3, SA2-4, SA2-5 u SA2-6.

SA2-2 ynpaasier pa6oroit ¥3U npHeMHHKa ciepyiOLUM
obpasom. Ilpu pabore tenerpadom ¥Y3U nocrtosiHHO BKJIIO-
yeH, Kak 310 6buio B npuemHHKe. [Ipu paGorte TesiecoHOM
H KOHTpPoJie paboThbl nepelaTydka cMelleHHe Ha 3aTBOP
VT4 y3na 5 nocrynaer He oT ucrouHuka — 15 B (VT4 or-
KpbIT), a OT HanpsbkeHHsi «R» — «[lpuem». Hanpsixenue
‘«R» (BbipabaTbiBaetcs B y3je /1) pasHo — 12 B npu npwue-
Me, a NMpH nepeaaye craHoBuTcs paBHbiM — 20 B, Tak uto
VT4 y3na 5 otkpblt npu pabote TejedoHOM TOJbKO BO Bpe-
ma npuema. OnucaHHoe ynpas/eHue pa6oToil y3na 5 obec-
neyHBaeT CaMOKOHTPOJb pPaboOThli KJIOYOM Ha nepenauy.

SA2-3 3aMblkaeT mnepfalb, YNPaBJAOILYIO [1€PEX00M
TPaHCHBEpPa B peXHM Mepelauyd, B CPEAHEM MOJOXEeHHH
3TOro nepekJjoyartens.. Takum o6pa3oM, MpH KOHTpOJe nepe-
JaTyHkKa Ha)XMMaTb Ha MNefajb He HyJXKHO.

SA2-4 ynpaBasier pa6oToli ycunutessi TeneQOHHONO CHr-
Ha/la, BXOASIlIEero B TPAaKT MPOMEXYTOYHOH H 3BYKOBOH
4yacToThl nepeaaTudka — y3sean [4. [lpu pa6ore tenerpacpom
M KOHTpOJIe nepejaTyHKa 3TOT YCH/IMTeJNb 3anepT Hanps-
kenneM — 20 B. A npu pabGorte TenedoHOM HampsiKeHHe
«T» — «[lepenaua», kotopoe pasHo — 12 B npu nepenaue
1 — 20 B npu npueme (kak u HanpsixkeHdHe «R» OHO Bbipaba-
ThiBaeTcsi B y3je //), oTKpbiBaeT 3TOT YCHJIHTeJNb Ha BpeMsi
nepefauH.

SA2-5 nopaet nuraloulee HanpsKeHHe JIH6O HA YCTPOH-
ctBo ¢opmHpoBaHusi TesqerpadHOro curHasa, Jau6o Ha
yCTpOHCTBO (OpPMHPOBaHHA Tesqe(OHHOrO CHrHaJja, BXO-
AsillHe B cocTaB y3Jaa 14.

SA2-6 3ambikaeT TeserpadHbiii KJI0Y NMPH KOHTPOJIE pa-
60Tl mepenaTyHKa.

HanpsxeHue «R» wucnojb3yercsi [Js 3anHpaHHs MNpH
nepefavye TpaHauctopoB y3noB /, 3 u 4 npuemuuka. OHo
MofaHO Ha BbBOAbl /0, 7 u 8 3THX y3JOB COOTBETCTBEHHO
BMECTO MOCTOSIHHOTO HAaNpsi)KeHHs] CMellleHWsl, NojaBaBbLie-
rocsi Ha 3TH BbIBOJbl B MPHEMHHKe.

. B TpaHcuBepe npHMeHeH He TPaH3HCTOPHbIH, a JaMIo-
Bbiii BbIXOJHOH KacKaj yCHJHTEJs MOUIHOCTH nepenaTyHkKa.
CrenaHo 3TO MO CAEYIOLHM COO6pa’KeHHsIM:

JIaMMOBBIH yCHJHTE/]b HMeeT BbICOKOe (B HallleM YCHJIH-
tese — 2 kOM) onTHMaljbHOe COMPOTHB/AEHHE HAarpy3kH H
NpeKpacHO COoTrJlacyeTcsl ¢ aHTeHHoH ¢ nomoulbio [1-koHTYypa,
Npea1yCMOTPEHHOTO B MpHEMHHKE;
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Puc. 2.1. TlpuHunnuanbHas 3JjeKTpHyeckast cxeMa TpaHcHBepa

TPAH3UCTOPHbI YCUJIHTE/Nb MOLIHOCTH TpebyeT CJIOXKHOH
CcXeMbl 3allMTbhl OT CJAY4YaHHOrO OTKJIOYEHHS HAarpyskH (aH-
TeHHbl), JIaMMOBbIH >Ke cnocobeH BblAepXKaTb 6e3 KaKHX-
Ju60 MNOoC/JeACTBHH MHOTOKpPAaTHOE yBEJHUEHHE BbIXOLHOTO
HanpsikKeHHus,

NpHMeHeHHast B yCHJIHTeJIe MOLIHOCTH QOCTYNHAs paauo-
JIOOHTeJNsIM J1aMila reHepaTopa CTPOYHOH pa3BepTKH OT yCTa-
peswnx TtesesuzopoB 6[131C 3HauuTenbHO gelieBse aedu-
LWHTHBIX BBICOKOYACTOTHbIX TPAH3UCTOPOB, KOTOpbie MOTYT
obecneunTb BbIXOAHYIO MoluHocTb 10 BT npu otcyrcTBuH
HeJOMyCTHMbIX AJSl OJHOMOJIOCHOrO nepefaTyHKa HeJIHHeH-
HbIX HCKa>XeHHH.
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[luranne aHomuo#t wuenu VLI ocyuwecTBisieTcss uepes
[Ba nocJjieoBaTelbHO BKJIOUEHHbIX Apoccenst L5 u L6. ITo
0Ka3anocb HeoOXOAHMMbIM, TaK KaK JpOcCCeH He 1O0JXKHbl
wyHTHpoBaTh II-KOHTYp B IIMPOKOM [HaNa3oHe uyacTOT —
ot 1,8 no 30 MI'u. Ipoccenp L5 paboraer Ha HU3KOYACTOT-
HOM yacTH 3Toro auManasoHna. OH mpeactaBisieT coGOH CTaH-
NapTHbIH Jpoccesb, HaMOTAaHHbII Ha aJjbcudepoBOM cep-
neyHuKe, UMeeT WHAYKTHBHOCTb 220 Mk[H (OHa He oueHb
KPHTHYHA) H paccuutaH Ha ToK Ao 0,15 A. [dpoccenb L6
HaMOTaH Ha TeKCTOJHTOBOM CTep)KHe AHaMeTpoM 8 MM Mpo-
BogoM [13B-2 0,25 n coaepxxut uetnipe cekuuu. Kaxkaas
CeKLHMs] MOTaeTcsi B OAHMH CJOH BHTOK K BHTKY, pacCTOsiHHe
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mexay cekuusimi 2 mm. [lepBasi cekuusi ot koHua L6, coenu-
HeHHoro ¢ L5, conepxut 150 BHTKOB, BTOopast —20; TpeTbsi —
20 u yerBeprasi — 10 BHTKOB.

Kartywka L7 oOTKIOuaeT «aHTHNAPa3HTHBIA» pe3UCTop
R8 tMna MJIT-1 na pabouux uyacrotax TpaHcuBepa. OHa
HaMOTaHa Ha 3TOM pEe3HCTOpe H COJEepPXHT CeMb BHTKOB
nposoaa [19B-2 0,5, paBHoMepHO pacnpene/neHHbIX MO AIHHe
pesucropa. Kpome R8 ¢ L7 camoBo36yXaeHue Kackajaa
Ha VLI Ha YKB npemotBpauaer pesucrop R/I, noak.o-
YEHHbIH HeMmoCpeACTBEHHO K BbLIBOAY yMpaBJsiolled CeTKH
3TOH J1aMbl.
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[luTanne Ha s3kpaHupywoluyl cerky VLI nogaHo uyepes
MOLLUHBIH pe3ucTop RI/4 M cTabuan3upoBaHO CTaGUIHTPO-
HoM VD2. Bo Bpemsi npuema BoiBog /0 y3aa /1 coeguHsiercst
C KOpNMycOM H HanpsixKeHHe Ha 3KpaHupylowed cetke VLI
CTaHOBHTCA paBHbIM 0, YTO NPHBOAMT K MOJIHOMY 3anupa-
HHIO 3TOH Jamnbl. Takoe ynpaB/eHHe BBIXOZHBIM Kacka-
IOM MnepejlaTyuKka [pH Mepexoje C MpHeMa Ha Mepejgavy
ONHOBpPeMeHHO obecneyuBaerT OBbICTPLIH paspsil BbICOKO-
BOJIbTHOFO  3J€KTPOJHTHYECKOTO KOHAEHcaTopa 60JblUIoOH
eMkocTd C9 npH BHIKJIIOYEHHH TPaHCHBepa, YTO HeoO6XOAMMO
[l BbINOJIHEHHSI Tpe6OBaHHH 3J€KTPO6Ee30NacHOCTH.

OT uenu nuTaHWs 3KpaHupylolued cetkn VLI uyepes
¢HuIbTP BbiCOKHX 4Yactor RIOCI7 wna ysen [4 nopaercs
Hanpsi>KeHHe YyIpaB/jeHHS aBTOMATHYeCKOH peryJHpOBKOH
yPOBHSI BBIXOAHOTrO CHrHaja nepeaaTudka npu pabore TeJe-
¢oHoM. PaccMoTpum B3aumopeicTBHE 3/1€MEHTOB CXeMbl
TpaHcuBepa (puc. 2.1).

B pexume npuema Bce 3JeMeHTbl MPHEMHHKa paboTaloT
TOYHO TaK »Ke, KaK OHH pabora/jH B cxeme, MpHBeLEHHOH
Ha puc. 1.1. [1pu 3TOM y3nbl nepepatuuka /2, 13 u 14 3anu-
paloTcsi HanpsixkeHdeM «I» u Ha pa6GoTy mnpHeMHHKa He
BJIHSIIOT.

[Tpu nepexose Ha mnepexayy y3Jjbl NpuemHuka 1, 3, 4
BBIK/II0YAIOTCSl HalpsiXKeHHeM «R» Bceraa, a ysen 5 — npu
pa6ote TesedoHoM. Y3ael 6, 7, 8, 9, 10 paboraioT onH-
HAaKOBO Kak NpH MpueMe, TakK M MNpH nepeaaye, TakK uTo
Ha CMecHTe/JH MepelaTyHKa MOAAIOTCA CHTHAJbl reTepoiH-
HOB f;; ¥ 5000 kI'u ¢ Temu ke yacToTamH, 4TO H B pe-
XKHMe nepelayd. Y3uabl nepepatuuka [2, 13 u 14 BKaO-
yalorcs.

B y3ne /4 BoipaGaTbiBaercsi TeJerpagHbIH HJIH OLHO-
MOJIOCHBIH TeseoHHbH curHas Ha yacrore 500 klu. Tlep-
BbIl CMecHTe b MepegaTyHka, Haxodsluics B y3sne I3,
ucrmoab3ysi curHaga rerepoadHa 5000 kI'w, npeoGpasyer
3TOT CHTHaJ B cHrHaJa Ha yacrore 5500 k'L, KOTOpbIH BblAEIA-
erca ®CC 5500 kI y3na 3. Bropoit cmecuTe b nepeaaTyHKa,
Haxoasituuiicsi B y3ae I3, ucnoab3ysi curian [T, npeo6-
pasyeT ero Ha BbICOKOYACTOTHbIX AHAMa3OoHaX B CHrHaJ
C 4acTOTOH

f= frq+ 5500 KT,

a Ha HHU3KO4YaCTOTHbIX AHAdMNa30HaXx C 4yacToToOH
f=fpnq— 5500 KT,
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Kak BuanMm, 3TO yacTOThl, Ha KOTOpble HaCTpPOeH TpaH-
CHBEp B peXXHMe npuema.

[lepeHeceHHbIH Ha 4acTOTy HACTPOWKHM MPHEMHHKA CHUT-
Hall Bblaesasietcs (uabTpamMH y3jaa 2, YCHAMBAaeTcs ys-
Jom /2 ¥ noctynaet Ha BbIXOAHOH KacKaj yCHJHTeJsi MOLL-
HOCTH NepefaTunka H yepe3 I1-KoHTyp B aHTeHHY. UToOhl
MOLIHbII CHrHaJ MepefaTydka He BbiBeql H3 crpos YPU
MpHEeMHHKA, Y3KOMOJOCHbIH (HIbTP y3aa | 3aKopauuBaercs
Ha Kopnyc B y3Jje /] yepe3 ero BbiBoA 9.

Y3ea KoMMyTauHH npHeM — nepejnauya

[MpuxuMnuanbHasi 3JeKTpHyeckasi cxema ysna [, Ko-
TOPLIH OCYILECTBJ/SIeT MePeKJaIOUeHHe TPAHCHBEPa B PeXKHMbl
pa6otel RX (npuemHuk) u TX (nepeaaTuuk), NpHBeLeHa
Ha puc. 2.2. B 3TOM y3ne umeeTcss ueThipe pejie THMa
P3C10, cpa6arbiBaiollide NMpH nojadye Ha HX OOMOTKH Ha-
npsixkenusi He MeHee 18 B. Bce 3Tu pese 3anuTaHbl Hanps-
keHvem — 20 B u cpabaTbiBatoT npH 3aMblKaHWH Nejasu
nepekJioye HUsi TpaHcHBepa Ha mnepenady. [as npenorspa-
LLIEHHST MOArOPaHHUsi KOHTAKTOB nejaJH O0OMOTKH peje IyH-
THpPOBaHbl [J151 BO3HHKAIOILEr0O Ha HHX B MOMEHT pa3phblBa
LeNH NHTAHHMA BLICOKOTO HampsixkeHus auogom VDI 1220,
KOTOpbIH MOXHO 3aMEHHTb MpPaKTHYeCKH JIOObIM [IHOLOM
¢ o6paTHbiM HanpsixkeHueM GoJbue 20 B. Bmecto uertnipex
pese PICI0 moxHO npuMeHHTb 4eThipe pesie POC49 uau
no asa pene PICY, PAC48 uau oaHo pene PIC32, onHako
npu 3TOM MpUAETCs nepeienaTb nevaTHyio naaty ysna I1.

Kpome pesie B y3ne [/ HaxoQuTCsi CXeMa H3MEDEHHsI
HanpsikeHHsi B aHTeHHe, Heo6XxoAMMasi [/l HHAMKALMH
BbIXO/JHOM MOLHOCTH NMepeaatynka. HanpsikeHue oT pa3bema
XS1 (cm. puc. 2.1) nopaetcsi yepe3 BbiBoA 2 B y3ne [/
Ha JeauTe]b HanpsikeHHst R3RS5. Yacth HanpsixkeHus oT
aHTeHHbl JeTekTupyetrcss auogoMm VD2 118 (MoXHO npu-
MEHUTb JI060H BbBICOKOYACTOTHBIH repMaHWeBblii AHOJL, Ha-
npumep, 12, 19) u uepe3 ¢uabrp R6C3 noctynaer nas
u3mepeHusi npubopom PA-1 (S-merp npuemuuka). Tak kak
«MuHyCc» PA-1 coenuHed ¢ — 15 B, aHon VD2 yepes ¢puabtp
R4C2 takxe coeanneH ¢ — 15 B.

KoHraktet K/ npu fipveMe CcOXpaHSIOT MNOAKIOYeHHE
PA-1 k YTIT APY npuemHuka aasi paGoTbl S-MeTpoM, a npu
nepefaye Mnepek/JiOYalOT 3TOT H3MepHTENbHbIH NpuHGop Ha
HHIMKALHKIO BHIXOJHOH MOLIHOCTH NepefaTdyHKa.
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Puc. 2.2. TlpuHuMnHaibHasi 3JieKTPHUECKas cXema Y3Ja KOMMYTaLHH

npHem — nepegaua

Kontakrbl K2 nopator npu rpueme Hanpsikeiune — 20 B
B Uenb «T», a npu nepepaue — B Uenb «R».

[Tepeknioualowmiics koHtakt K3 uepe3 BbiBoabl [/
y3noB /1 u [ 3asemyeH B y3Jje /, Tak 4TO B peXxHMe nepe-
lauyd yskonoJocHbli ¢uabTp YPY npuemHHKa 3akopauu-
BaeTcss No KpartyadieMmy nytd. Ilpu npueme 3TOT KOHTaKT
3aKopayMBaeT Ha KOpHyc MNHTaHHe 3KpaHHpylolledl CeTKH
JlaMIbl YCHJIMTEJNs1 MOLLHOCTH NMepeaaTyuka.

KonTakrel K4 Heo6xoaHMbl /151 YNpaBAeHUsT «PacCTpoOi-
koit» I'TIH. B npuemuuke «Paccrpoiika» 6bl1a MONE3HBIM,
HO He HeOOXOAMMBIM OpraHOM YyMpaBJieHHs, a B TpPaHCH-
Bepe Ge3 Hee He 0o6GoiTHCb. [lesio TyT B cieaylolieM: eciH
yacrora I'TI[] ocraercsi Heu3MeHHOl NpPH nepéxole TPaHCH-
Bepa C NpHeMa Ha nepejauvy, yacrora nepejatuuka Oyaer
TOYHO ONpeAeNsATbCs 4YacCTOTOH HACTPOHKH MpPHEMHHKA.
Ho koppecnonaeHT (oco6GeHHO uMelolleil pa3feibHble NpHEM-
HHK M [NepejaTyHK) MOXKeT Bbl3BaTb BaC Ha 4acToTe, He-
MHOTO OTJHYawllueHcs OT yacToThl Ballero MpHEeMHHKA.
[Ipn oTCyTCTBHM «paccTpoilKu» Bbl OyAeTe BbIHYXIEHb
nepei OTBETOM [1€peCTPOHTb CBOH NPHEMHHK, H3MEHHB H
yacToTy nepefaud. B pesyabrarte HHuero He mnoao3peBalo-
IUHHA KOPPECMOHAEHT MOXXeT Ball CHrHaJ norepsitb. MmenHo
MO3TOMY B TpaHcHBepe HEOGXOAWMO HMETb HE3aBHCHMYIO
OT HacTPOHKHM NepefaTyHka HacTpoilKy npuemuuka. C 3To#
LeJbl0 HanpsiKeHHe ¢ ABHXKKA R6 nogaHO Ha pasoOMKHY-
Thlii KOHTaKT SA4 B TpaHcHBepe (cM. puc. 2.1) He npsimo,
KaK 370 Obl1o B npHeMHHKe (cM. puc. 1.1), a uepe3 KoH-
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Puc. 2.3. lpuHuunuanbHas snekTpuueckass cxema Tpakrta [14 u 34 nepe-
IaT4HKa

takTthl pene K4 yana /1. Ilpu npueme SA-4 «Paccrpoiika»
paboTaeT TOYHO TaK XKe, KaKk OoHa paboraJja B NMPHEMHHKe,
a npu nepexnadye «PaccTpodka» Bceraa BbikaoueHa. Takum
o6pa3oM, ecjd Bbl YCJABbILIWTE BbI3OB He Ha YacToTe Ha-
CTPOHKH NpHEMHHKa, HEOGXOAHWMO BKJIOUHUTL «Paccrpoiiky»
H C ee MOMOLUbIO MOACTPOHTb nNpuemHHUK. [Ipu nepexone
Ha nepenauy «Paccrpoidka» KoHTakTamH K4 BbIK/IIOUHTCH,
U KOppecrnoHAeHT OGHApYy’KHT Balll CHTHaJ Ha MpexHei
yacroTe.

Tpakr MY u 3Y nepeparunka

Tpakrel npomexyrtoyHo#t yactothl 500 KU H 3ByKOBOIl
4yacTtoThl opMHpOBAHHUA CHTHAJa nepefaTydka oObedHMHEHbI
B OIHMH y3eq — y3ea [4, NpHHUMNHAJbHAS 3JEKTpHYécKas
cXema KOTOpOro npHBejeHa Ha puc. 2.3.

Hast pa6otbl TenerpadoM HCHogb3yeTcst MaHUMyJHpye-
mblii reHepatop yacrotel 50l kI'W, cob6paHHbIi Ha TpaH3H-
crope VT4 KT312b (moxHo ucnoabzoBath KT312B wau
NnoA06HbIH TPaH3UCTOP CTPYKTYpPbl n-p-n C TPaHUYHOH ua-
crotoit ot 20 mMI'u). I'enepatop coGpaH Mo TakoH Xke cxeme,
Kak W 3apnawoowuit redepatop [TII. EmkocTHyI0O TpexTouky
obpasyior koHpeHcatopbl CI/3, Cl4, KOHAeHCaTOp CBSi3H
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C KaTyllKOH HWHAYKTHBHOCTH, ONpeje/sIOLHI 4acTOTy rexe-
pauuu, CI10. [Ina noaCTpoOHKH 4acToTbl reHepaTtopa TOUHO
Ha 501 kI'u cayxut tpummep C20 (cm. puc. 2.1).
Katymka L/ HaMoTaHa Ha mMJlacTMacCoBOM Kapkace
auamerpoM 9 mM nposogom [IJILIO 7X 0,07, ukcao BuT-
KoB 70, HaMOTKa «yHuBepcaJ/b», WiMPHHa cekunu 8 mm. Ka-
TylKa NoMelleHa B aJIOMHHHEBBIl 3KpaH AHaMeTpoM 33 MM.
Haa obecneueHusi y3Koro crnektpa TteJjerpagHoro cur-
Hana MaHunyJsiuus resepartopa vacrorel 501 kI'u ocywecrs-
JsieTCsi C MJaBHbIM HapacTaHHeM H CNagoM reHepaLHH.
Sto noctHraercs BKJIIOYEHHeM TeJierpadHoro Kawoua B LeMb
nuTaHusA reHepatopa (BbiBod [/ y3na [/4) uepe3 ¢HUJIBTP
R14C11 (CI12 \wyHTHpYeT 3JeKTPOJIMTHUECKHH KOHIEH-
catop CI/1 pas TokoB Bbicokoil uacrorbl). [lpun orxaTtom
kiaoue CI/ 3apsixkeH yepes VT4 no HanpsixkeHus — 15 B,
noaaHHoro Ha BuiBoA [0 ysana 14, Hanpsikenue Ha VT4
paBHO HyJIO H reHepauusi otcytctByer. [IpH 3ambikaHuu
kmoua Cl] 3apsixaercsi uyepe3 RI4, nanpsikeHue Ha VT4,
a C HHM M reHepHpyeMblii CHrHa/] nuaBHo HapacraioT. [Ipu
ornyckaiun kJaoua CI/1 onate 3apsxkaercs uepes VT4,
Takum o6pa3oM, CKOpoCTb HapacTaHusi TejerpagHoro cHr-
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Halla omnpepensiercsi BeJMUHHOH R4, a CKOpocTb crnajga —
BHYTpeHHHM conpoTtHBJeHueM VT4. Tak Kak mnocaeaHee
GoJbile BeauumHbl R14 (120 Om), TenerpadHbli CHrHaz
HMeeT KpyTod nepeaHu#d @poHT u nosoruit 3apgHui. Takoii
CHTHaJ OuY€Hb MpPHSTEH MPH NMpHEMe Ha CJaYX.

Yepes nopobpaHHblii no BeauuyuHe KoHaeHcatop Cl5
TesjerpagpHblii cHrHas vepe3 BhBoA 8 ysaa [4 nonapaer
Ha Bxod (npu pa6oTe Ha npueM 3TO Bbixoa) IMOP, Haxo-
nsauerocs B yane 4. [lpoxoxkaenue TteserpadHoro curHana
yepe3 IM® rapaHTHpyeT abCOJIIOTHOE OTCYTCTBHE MOMeX
OT c(pOpPMHPOBAaHHOrO TeJerpaHoOro cuUrHaja 3a MoJIOCOH
nponyckahusi IMP (3 klu).

[Ipn pa6ote TenepoHom nopaercsi nuTaHue Ha BHIBOA [
yana [4 — Ha MHKpPOGOHHBIHi YyCHUIHTeNb, COGpaHHbIA Ha
tpausucropax VTI, VT2 tuna KT342B u VT3 — KT312A.
VT1 w VT2 — ycunurenn ¢ o6GLIMM 3MHTTEPOM, AJS NOCTH-
XeHHst TpebyeMOro’ yCHJEHHsi CHrHa/ja OT [JHHAaMHYECKOTo
mMHKpodoHa (He meHee 100 Mo HanpsixkeHHI0) 3[ecb AOJXK-
Hbl ObITb MPHMEHEHbl TPAH3UCTOPbl C GOJILLIHM YCHJIEHHEM
TOKa' 6a3bl. Bo3moxHble 3amenbt KT342B ykasanbl B onu-
canun YIIT APY (ysen 5). VT3 pa6oraeT 3MUTTEpHbIM
nostopureseM, H 3jgech BMecto KT312A moXKHO npuMeHHTb
J060i MaJOMOILHbIH TPAH3HUCTOP CTPYKTYpHl n-p-n.

Jas 3awuThl BXOAAa MHKPO(OHHOTO YCHJAWTENsT OT Bbl-
COKOYACTOTHBIX HABOJAOK Ha BX0A€ MHUKPO(OHHOIO YCHJIH-
Teast. cTouT ¢uabtp CIRIC2. [l MCK/IIOYEHHSi HABOJOK
C 4acToTOH mnuTalouled CeTH MHKPOQOH MOAKJAIOYEH K Y3-
ay /4 nBymsi npoBoaamu (BblBOAbl 3, 2), ONHH H3 KOTOPbIX
3a3emJseH B caMoM ysJge /4.

Has pa6otbl TeneoHOM ¢ ofHOH GOKOBOH MOJIOCOI
B TPaHCHBEPe MPHMEHEHO YCTPOHCTBO ()OPMHPOBAHHA OAHO-
nojocHoro curHaja Ha uacrore 500 kl'u. Ilosichum, no-
qeml}_ll npHMeHeHa HMMEHHO OAHOMOJIOCHASst MOAYJSLUSA.

a puc. 2.4 npuBeleHbl crneKTp cGOpMHPOBAHHOTO Ha
yacrote 500 KI'u OMHOMOJOCHOrO CHrHaja M CHEKTp pas-
HOTO eMy M0 MaKCHMaJjbHOM MOLLHOCTH CHrHaJjJa C aMMJH-
TyLHOH MoayJsiuuedi. Ha pucyHke BMAHO, YTO Yy 0AHOMOJOC-
HOTO CHTHajJa MOLIHOCTb CMEKTpaJbHbIX COCTaBJSAIOLIHX
CHrHaJja, HeCyLIHX M0JIe3HYl0 HHpOpMalHIO, B YeThipe pasa
60JIble, uyeM y CHrHaJa .C aMIUIHTYAHOH MOLyAsilHed.
A yuuThiBasi, 4yTO HeOGXOAHMAs NMOJOCA NMPOMYCKAHHS MpPHEM-
HHKa 1Js1 OJHOMOJIOCHOH TeseOHHH B ABa pasa Yyxe Mo-
JOCbl NpHEMHHKA aMMJHTYAHO-MOAYJHPOBaHHbIX CHIHAJOB,
OOLLKHA BLIMTPHILI B COOTHOLUEHHH CHIrHAJ/nomexa MpH nepe-
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Puc. 2.4. CneKTpbl CHTHAJOB OJHOMOJOCHOTO MepeaaTyuka (@) W nepenar-

4YHKa C aMNJHTYAHOH Moayasiuueit (6) NpH OJHHAKOBOH MaKCHMalbHOH MOLL-
HOCTH

XOAe OT aMIJIMTYIHOH MOAYJSILMH K OLHOMOJOCHOH MOAy-
JSIMH 3KBHBAJIEHTEH YBeJHYEHHIO MOLLHOCTH B BOCEMb pas.
HHuave rosops, Haw 10-BaTTHBIH OAHOMNOJIOCHBLIA MNepenat-
4dk OyneT cCJbllIeH TaK ke, KaK COJHMAHbIA nepegaTyHkK
C aMMJHTYXHOH MoayasiuHedt moiHoctbio 80 Br.

Hcnonb3oBaHHe OXHOMOJIOCHOH MOAYJSILHH  CBSI3aHO
C onpejeJeHHbIMH TPYLHOCTSIMH:

B INpHEMHHKe Heo6XOJHMO HMeTb CMecHTeJbHbIH Je-
TEKTOP;

Tpe6GyeTcsi BbICOKasi CTaGMJbHOCTb 4YaCTOTHl MpHEMHHKa
H nepefaTyHKa;

B nepelaTynke Heo6XOLHMO HMeTb (HJAbLTP, CNOCOGHbLIN
OTAENHTb OJHY GOKOBYIO MOJOCY aMIJIHTYAHO-MOAYJHPOBA H-
HOro CHrHaJa oT ApyroH.

B Hawem TpaHcuBepe yxe €CTb CMECHTEJbHbIH [eTek-
TOp MNpHeMHHKa B y3ne 4, o6ecrneyeHa BbICOKAas CTaGUJIb-
Hocte I'TIMD, nBa npyrux rerepoAMHa y3na 7 CTaGU/IH3H-
poBaHbl KBapueM, a B y3je 4 umeercts IM®P, kotopbiii npe-
KPacHO CNpaBUTCA C 3ajayed BblJeseHHsi HYXHOH GOKOBOW
nonockl. TakuM 06pa3oM, NOCTPOHMB KOPOTKOBOJIHOBbIH
NIpHEMHHUK N0 cXeMe, NMoKa3aHHOH Ha puc. 1.1, mbl yxe obec-
Me4yuJH BO3MOKHOCTb MpPHMEHEHHS OJHOMOJOCHOH MoAdy-
JSILHH B Mepefalouiell YacTH TpaHCHBepa.

OnHonosocHbli curHan Ha yacrore 500 kI'u dopmu-
pyercs B TpaHcHBepe B JABa IpHeMa: CHauyaJjsa Hampsixe-
Hue ¢ yactotoit 500 kI'u, nocrynawoiuee Ha BbiBog 4 y3aa /4
M3 y3na 7, MOAYJHpPYeTCH BBIXOAHBIM Hamnpsi)KeHHeM MHKpO-
(DOHHOro YCHJIHTE]SA N0 aMIJIUTYyAe KOJbLUEeBbiM GajlaHCHbIM
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MOAYyJAATOpPOM, cobpaHHbiM Ha auopax VDI, VD2, VD3,
VD4 tana 118 (MOXXHO 3aMeHHTb 3TH AHMOABl Ha ApYTHe,
KaK 3TO YyKa3aHo Bbllle AJsi JeTekropa ysaa [//). baaro-
Napsi 6ajlaHCHOMY CBOHCTBY 3TOrOo MOAyJsTOpa Hecyulas
yacroTa aMIJIMTYAHO-MOAYJHPOBAHHOTO CHrHaJjJa Ha e€ro
BbiXOAe noaasasieTcsl. Iy6okoe nopaBaeHHe Hecylued 4va-
CTOTbl ob6ecrneyeHo rpy6oii 6ajaHCHPOBKOH  KOJbLEBOro
MoayJsATopa noTeHuHoMerpom RI3 u ToyHOH ero GaJjaH-
CHPOBKOH MNoOACTpoeyHbIM KoHaeHcatopoMm C9. C sHepreTH-
YeCKOH TOUYKH 3peHHsi MOJaB/JeHHe Hecyllled YacTOThl Ha
— 20 2B oT makcumaabHOro ypoBHsi cHrHasa GOKOBOH MoO-
JIOChI BMOJIHE JOCTATOYHO — Ha H3JyuyeHHe Hecyllleid 4yacToThl
pacxoayetcs Toqibko 1% Moutnocti nepepatyuka. Ho B Jo-
6MTENbCKOH pajHOCBA3H Takoe MOAaBJeHHe Hecyllei yacTo-
Thl CYHTaeTCHd HEAOCTATOYHBIM [0 CJedyloled MpHYHHE:
NpH pAacCXOXKAEHHH 4acToT MpHEeMHHKa H MnepelaTudka Ha
JAEeCATKH repll CMeKTpP NPHHHMAeMOro CHrHaJjla H3MeHHTCH
He3HauHTeJNbHO, HO GHEeHHA oCTaTKa HecylueH 4acToThl nepe-
llaTyhKa C 4aCTOTOH CHrHaja rerepojxHa, MOCTyNalollero
Ha CMeCHTeNbHBbIH JeTeKTop, OYAYT CJBILIHb KaK OY€Hb
HeMpHUATHbIA BOH C 4acTOTOH B 3TH JecATKH repu. ToJbko
nojas/jeHde HecylleH 4acTOTbl OZHOMOJNOCHOTO CHrHaJa He
meHee ueM Ha 40 nb u36aBHT OT 3TOr0 HENpHSITHOrO SB-
JIeHHS. .

Bbixoa 6anaHcHOrG MoAyJasiTopa HarpyXkeH Ha nep-
BHUYHYI0O O0O6MOTKY L2 noBbllIAKOLEro BblICOKOYACTOTHOTO
TpaHcpopMaTtopa, BTOpHYHast OOMOTKa ,Kotoporo ‘L3 Ha-
cTpoeHa B pe3oHaHc Ha yacrory 500 kI'u KonaeHcaTopom
Cl6. L2 v L3 namotaHn B cepaeuyHnke CBl2a npoposom
I13B-2 0,2. L2 conepxurt 10, a L3 — 50 BHTKOB.

C BbIX0OAa BbICOKOYACTOTHOrO Pe30HAaHCHOTO TpaHcgop-
MaTtopa CHrHaJl ¢ noaaBjJeHHOH HecyllueH, HJH, HHaue, ABYX-
noJocHbll TejedoHHblt curHaa (DSB), noctynaeT Ha ycH-
_auTe]b, co6paHHblil Ha nosaesoM TpaHaucrope VTS5 KII350b
(MoxHo npumenuts 3aeck KII350 uau KII306 ¢ .o6on
6ykBOH). . :

[MpumeneHue B ycuautese curHana DSB noaesoro Tpan-
3McTOopa C JBYMS 3aTBOPaMH [O3BO.JIMJIO CO31aTh 3Pdek-
THBHYIO CHCTeMy aBTOMAaTHYeCKOH peryJiHpOBKH YPOBHs
TeJie()OHHOrO CHrHaJa, KOTopasi OCYLIECTBJISI€TCS [0 BTO-
pomy 3atBopy TtpaHauctopa VT5. [lonesHocTb TakoH cH-
CTeMHBl MOSICHSIETCHA CJeAYOLIHMM: npu paborte TeJerpadom
noa6opom Beauuuunl Cl5 y3na 14 Mbl yCTaHOBHM MOCTO-
AIHHbI ypOBeHb CHrHaJja Ha BXoJe MOCJeAyIOllero TpakTa
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nepeaaTyHka, MpPH KOTOPOM 0O6ecre4ydBaeTCss ero MnoJiHas
BbIXOJHAasi MOLLHOCTb. YpOBeHb e TeJe()OHHOro CHrHanaa
BO Bpemsl nepefauyd CHJAbHO H3MeHsiercs. [lpoucxomut 3To,
BO-MepBbIX, MOTOMY, YTO AaMIJIUTyAa CHTHaJa Ha BbIXO[e
MHKPOGOHA, MOBTOPSIi aMIVIMTYAdy H3MEHEeHHsl [aBJIeHHs
BO3/yXa Ha ero mMeMm6paHy, H3MeHsIeTCSi B OY€Hb LUHPOKHX
npenesnax. A BO-BTOpbIX, MOTOMY, UYTO CpeIHHH YypOBEHb
Tesle()OHHOTO CHrHaJla 3aBHCHT OT PAacCCTOSIHHSI MeXJAy PTOM
H MHKPO(OHOM H CHJIbI NMPOH3HOCHMbIX 3ByKoB. Kak mnoka-
3bIBaeT NMpaKTHKa, YC/bILIAB HHTEPECHOTO KOpPPECNOHEeHTa,
pPanHoJIIOOHTE/Nb 4acCTO aBTOMATHYECKH MpPHO/IMMKAeT MHKpO-
(OH KO PTy. H MaKCHMaJIbHO NOBLILIAET FPOMKOCTH roJioca.

O6e 3TH NpHYHHBI OMNpele/siioT Heo6XOJHMOCTb aBTO-
MaTHYeCKH peryJHpoBaTh YpOBeHb H3/y4yaeMoro CHrHajaa
npu pabore TesedpoHom. Bor kakum o6pasom 3Ta peryJu-
POBKa OCYLLeCTBJsIeTC B paccMaTpHBaeMOM TpaHCHBepe.

[Mpu yBenuueHnu curHaja Bo36GYXKIeHHs Ha ceTke VLI
(cM. puc. 2.1) cpelHee 3HaueHHe TOKa ee 3KpaHHpYlOlLeH
CETKH YBeJHUHBAeTCsl He3HAUHTEJbHO 10 Tex Mop, MoKa Ha-
npsi>KeHHe Ha HArpy3ke aHOLHOH LENH MeHblle OnpejeeH-
HOH BeJIHYHHbBI, COOTBETCTBYIOLEH KPHTHUECKOMY DEXHMY
pa6GoThl YCHJHTe]si MOLIHOCTH. [laJbHelllee yBeJH4eHHE
HanpsHKeHHs1 BO36GYXKAEHHs MPHBOAMT K DE3KOMY YyBeJHye-
HHIO TOKa 3KpaHHUpYyIOlleH CeTKH H TMOSBJEHHIO HamnpsiKe-
HUSl 3BYKOBOH 4acToThi Ha BbiBoge 9 yana /4 (BbiBoa 10
y3nia 12, Kyaa Takxe MNoOAaeTcst 3TO Hanpsi)KeHHe,— MPOCTO
OMnopHasi ToYKa [JIsi KperJieHusi BblBoda KoHaeHcatopa C19 —
cMm. puc. 2.1).

Ci19 u VD5, VD6, C17 y3sna 14 o6pa3yioT BHINPSMH-
TeJb C yABOEHHEM HamnpsiXKeHHsi, NPeBPAILAOILHIA Hanpsixke-
HHe 3BYKOBOH 4acTOThbl, CHHMaeMmoe C LleNH NMUTAHHs 3Kpa-
HUpPYIOLLEH CeTKH JaMMbl BbLIXOJHOrO KacCKala YCHJHUTeJst
MOLIHOCTH, B OTpHLATEJbHOE HanpsikeHHe, NOJAAIOILEeCs
Ha BTOpPOH 3aTBOp ycuJauTeasi curHana DSB — VTo.
[Moctosinnasi Bpemenn wuenn CI7R20 nopo6paHa TaKum
06pa3oM, UYTO OTpHLATEJbHOE HaMpsiXKeHHe Ha BTOpPOM 3a-
tBope VT5 «caenut» 3a orubaoled HaNpsXKeHHs OT
MHKPO(OHHOTO YCHJIHTEJsl, YTO MPHBOAMT K CXKATHIO JHHa-
MHYECKOTO JHamna3oHa TeJlepOHHOTO CHrHaJja Ha BbiXOgde
nepelaTudka M OJHOBPEMEHHO MNOJAEpXHBAeT MNOCTOSIHHbIH
Cpe[HHH YpPOBeHb BBIXOJHONO CHrHaJa MPH H3MEHEHHH I0-
JIOXKEHHSI MHKPO(OHAa OTHOCHTEJILHO omepaTopa. 3a cuer
MOAHSITHSI yPOBHSA cJabblXx CHTCHAJNOB ONHCaHHast aBTOMAaTH-
yeckasi peryJHpoBKa MNOBbIIAeT X pa36upaeMoCTb Ha (poHe
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Puc. 2.5. TIpuHUHNHANbHAS 3J€KT-
pHyeckasi cxeMa ysJa CMecHTeJel
nepeaaTyHKa

nomex NpH c1a6oH CJABIIHMOCTH, YTO 3KBHBAJIEHTHO KaxXy-
LIeMyCsi YBeJHYEHHIO CHJIbl CHTHaJa npumepHo Ha | 6ann
(B uerbipe pa3a no MowHocTH). Takum ob6pa3om, 6Jaro-
napsi OJHOMOJIOCHOH MOAYJSIULMM H aBTOMaTHYeCKOH pery-
JHDOBKE YPOBHSI CHTHaJa NpH paboTe C AaJbHHMH CTaH-
UMSIMH Hall TpaHcuBep MouiHocThio 10 Bt 6yaer cabilleH
KaK o6biuHblii AM nepexatuuk moiHocThio 320 Br. Crok
tpansucropa VT5 uepe3 BbiBog & y3na /4 mnoaknioyeH
K OM®P y3na 4 TOYHO TaK XKe, KaKk H TreHepaTop TeJe-
rpa¢gHoro curHagaa. [Ipu pabore TesepoHom IMP He npo-
NYCTHT HHXHIOIO GOKOBYIO noJsiocy crnekrpa curHana DSB
. H JIOTIOJIHHTEJ/IbHO MOJaBHT OCTATOK HecylleH 4aCTOThl B 3TOM
CHTHaJle, TaK UYTO Ha Yy3eJ CMecHTesell MepelaTyHKa To-
CTYMUT XOpOLIO C(OPMHPOBAHHBIA OJHOMNOJOCHBIA CHIHAJ.

CmecHTean nepeaaTyvka

[TpuHunnna/nbHasi sjeKTpUyecKasi cxeMa yaja CMecHTe-
JeHl nepejaTuMka — yana [3 — npuBeneHa Ha puc. 2.5.
[lepBbiM cMecHTeseM nepeaaTudka CJayXKUT Tpansucrop VT2,
BTOpbiM — VT1. O6a 3TH cMecuTesisl TaKHe Xe, KaK H CMe-
CHTeJH TNpHEMHUKA, W TNpPHMEHEHHbie B HHUX TpPaH3UCTOPLI
KI1307T MOXXHO 3aMeHMTb Ha ApyrHe (CM. onucaHue Y3-
aa 3). Mexny BXoIOM nepBoro cmecuteasi (BbiBoa 3
y3na I3) W BbIXOneOM BTOporo (BbiBOA [/ 3TOro e yaja)
BkJtoueH PCC Ha 5500 kI'u, Haxoasiwuiicsi B y3ie 3. Boixoa
BTOpPOro cMecHTeisi (BbIBOA-2 y3na [3) coeduHEH C BXOJAOM
(UABTPOB 4YacTOThl CcHrHaJjda — naatoil SAI-6 nepekiioua-
TeJsisl AMANa30HOB (MpH NpHeMe 3TO BLIXOIA (PHJBTPOB YACTO-
Thl CHTHaJa).
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Puc. 2.6. TlpuHuunvanbHasi 3JeKTpHUeCKasi cxeMa y3/la yCHJHTeNs paaHo-
4acToThl nepelaTyHKa

Hcrokn TtpausucropoB VI/ u VT2 uyepes BbiBOIbI 7,
8 H 6 y3aa /3 coepuHeHbl ¢ HCTOKaMH TPaH3HCTOPOB y3jaa 3
(ABa BbIBOAA OAHOH uend — 7 W 8 cpesnaHbl AJs yno6cTBa
coennHenud ysaos /3 u 3 ¢ I'T1[). Takum o6pa3om Ha
uctok VT2 nopaercsi curiaa c uactoroii 5000 kI'u, a Ha
uetok VT1 — curnan TT1. [lepBbiit cMecuTenb nepenart-
ynka npeobpasyer curiaa uyacrtotsl 500 k[ B uacrory
5500 kI'u, a Bropoi — yactoty 5500 k[ B uacroty cur-
Ha.la Ha BK.JOYEHHOM .1I06HTe1bCKOM jdHana3oHe.

Ycuaurean paaHo4yacToThl nepenaTyHka

Cxema YPY nepemartuuka — y3ana [2 — npuBeleHa Ha
puc. 2.6. '

Curuan paboueit uactoTbl ¢ BbiBoga 3 yssaa /2 nocry:
naeT HA LUMPOKOMNOJOCHBIH YCHJAHTENb, COOpPAHHBIA Ha noJe-
BoM TpaHnsuctope VT KI1350b (moxuo npumenuts KI1350
uan KI1306 ¢ nw6oit 6yksoit). Hanpsikenue Ha BTOpPOM
3aTBOpe 3TOTO TpPaH3MCTOpPa peryJupyeTcs - oTeHlUHOMeT-
pom RI/2 (cm. puc. 2.1), KoTOpblii BbiBeleH Ha 3alHIOK
naHenb TpaHcHBepa ¢ Haanucblo «Mowrocre». C nOMOLLbIO
3TOr0 NOTEHLMOMETpPa BbIXOAHAS MOLLHOCTb MNepelaTuHKa
TPaHCHBEpa MOXET [J1aBHO H3MEHSATbCS MPaKTHUeCKH OT
HyJsl 1O MakcHMMaJ/bHOH BbIXOAHOH MouwHOCTH. Ecau npu
paboTe TOMbKO Ha ONHCbiBAEMOM TpaHCHBepe 3TOT Opral
ynpaB/ieHHs U He OUYeHb HYXKEH, TO NPH MOJKJIIOUYEHHH K HEMY
JHHEHHOrO YCH.IHTEIA MOLLHOCTH LeJecoo6pa3Ho CHHXKaTb
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BbIXO/JHYIO MOLLLHOCTb NMepeflaTyHKa Kak NMPH MECTHHIX paiHo-
CBA3AX, TaK M NpPH JaJbHHX CBA35IX B YCJIOBHSIX XOpPOLLEro
NPOXOXAEHHSI PadHOBOJIH.

[lns Komneuncauuu o6lIEro CHHXKEHHSI ycHJieHusi y3na [2
Ha jauanasoHe 10 M B uenu cBsA3M ycuautenas Ha VTl
CO CJEAYIOLUMM KacKaJoM BKJ/lOYeHa KOppeKTHpylollas
4acTOTHYIO XapaKTepHCTHKy kKarywka L2. [locnegosaTteab-
Hbli pe3oHaHc L2 c BXOLHOH eMKOCTblo Kackajga Ha VT2
JoJKeH ObiTb Ha uyacToTe, Giu3koit Kk 29 mIw.

VT2 KT603A BK/IO4EH MO CXe€Meé IMHTTEPHOrO MOBTOPH-
Teasi. 3aecb MoxxHO npuMeHuTh KT603 uan KT608 c¢ no6oit
6yksoit. K BbiBoay 5 y3na /2 BkjawoueHa 6a3za TpaH3HCTOpa
NPeNOKOHEYHOro KacKaja YCHJHTeJsl MOLLHOCTH nepenar-
unka — VT2 (cm. puc. 2.1). Kpome yka3aHHOro Ha cxeme
Tpansucropa KT606A B ITOM Kackajne MOXKHO MPHMEHHTDb
1 KT606b, KT610, KT904 ¢ Jito6biMu GykBaMu. TOT TpaH-
3HCTOp YCTAHABJAHBAaeTC Ha WAaCcCH, H BCe €ro BbIBOIbI
IOJIKHB ObiTb H30JMPOBAHBI OT BHHTA KpenJeHus (ro-
3TOMY He/b3fl 3[leChb HCnodb30BaTh Tpauducrop KT907, y ko-
TOPOTO 3MHTTEp coeauHeH ¢ Koprnycom). [asi yayduieHus
JIMHEHHOCTH aMMJIMTYIHOI XapaKTePUCTHKH B LeMb 3MHUTTEpA
NpeIOKOHEYHOTO KacKaja yCHJHTe/s1 MOLLHOCTH BKJ/IOYEH pe-
aucrop RI12 y3sna 12. TluTande KOJJIEKTOPHOH LeNd 3TOTO
KackajJa OCYyLIeCTBJ/SIETCA [0 napaJjieNlbHOH CXemMe uyepes
apocceab L3 y3na 12, Ha KOTOpLI MOLAHO HampshKeHHe
+5 B or uHcrouHHka HanpsbKeHusi nuTaHHA uMQPOBOH
wkaJbl. [lockonbky RI2 y3na 12 noak/aioueH K HCTOUHHKY
— 15 B, nanpsixkeHue nutaHusi kackana Ha VT2 (cM. puc. 2.1)
paBHo 20 B, tak uro Ha ‘cetky VL/ 3TOH cxembl MOXeT
O6biTb 6€3 HCKa>KeHUH CHSITO HarpsikeHdHe BO36YKAEHHS
¢ amnautynoit ao 15 B.

Harpy3skolt npepokoHeuHoro kackala, ycCHJAWTeJs MOLUI-
HOCTH CJYXHT HH3KOOMHbIH pe3uctop RI3 — 200 Ouw,
uTto obecneynBaeT yCTOHUYMBYIO pabOTy BBIXOJHOrO Kac-
Kala YCHJHTEJs MOLLHOCTH HecMOTps Ha He OuYeHb Ma-
JIEHbKYIO MPOXOAHYI0O €MKOCTb TPHMEHEHHOH 34ech JaMribl
6I131C.

WuayktusHocty LI w L3 — craHaapTHele  apocceJiu
Ha anbCcudepoBbiX CcepleyHHKax, WX HHAYKTHBHOCTb He
OueHb KPHTHYHAZ M MOXeT ObiTb YyBeJHUYeHa M0 CpaBHe-
HHIO C yKa3aHHbIMH Ha pHc. 2.6 3HAueHHWSIMH B MoJTopa-
ABa pas3sa.

L2 HamoTana Ha Kapkace AHaMeTpoM 6 MM [pPOBOJOM .
[19B-2 0,25, HaMOTKa «BMTOK K BHTKY» B OJHH CJOH, YHCJ0
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Puc. 2.7. Tlnata yana KoMMyTauuu npueM — nepepaua:

a — BHA CHH3Y, 6 — BHA CBepXy
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Puc. 2.8. Tnata y3na YPY nepenatuuka:

a — BHMA CHH3y, 6 — BH1 CBepxy

BUTKOB — 20. 1/l pery/IHpOBKH €€ HHAYKTHBHOCTH HCMNOJIb-
ayercsi cepaeunuk ot CBbl2a (c pe3bGoit M4).

2.2. KOHCTPYKILHSI TPAHCHBEPA

KoHcTpykuusi TpaHcuBepa Obljla NpHBejeHa BHILIE, Ha
puc. 1.12, 1.13, 1.14, 1.15.

MMaartel ysaos 11, 12, 13 n 14 noka3aHbl Ha puc. 2.7,
2.8, 2.9, 2.10. Kak W y3nbl NpHeMHHKAa, OHH BBINOJHEHDI
U3 (POJbTHPOBAHHOTO TEKCTOJIHTA ToWHKHOH 1,5...2 mm. [le-
Ta/JM OpHNasiibl K WIThIPbKaM, CO€AHHEHHbIM C MeYaTHLIMH
MpPOBOAHHKAMH (HAa PHCYHKax — BHA CHHM3Yy). PesuncTopbl
M KOHAEHCATOpbl HAa M/aTax nepeflaTyHKa TeX »Ke THIOB,
4YTO W HA MJaTax MpUeMHHKa.

Heo6xonumblii /st paGoThl nepenawoiied 4acTH TPAHCH-
Bepa BbICOKOBOJIbTHBIH 3JIEKTPOJHTHUYECKHH KoHaeHcaTtop C9
(cM. puc. 2.1) tuna K50-7. Konnencatop cssasu anoaa VLI
¢ [1-KOHTYpOM — KepaMHueCKHi HJH CJIOASTHOH Ha Hamps-
keHHe He MeHee 1000 B; npu ero npoboe HanpsikKeHue
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Puc. 2.9. Tlnata cmecuTeseil nepeaaTuuka:
a — BHI CHH3Y, 6 — BHA CBEPXY

nutaHus avoaa VLI nonapger Ha aHnteHHy! KouaeHcatop
C14 wa nanpsxenue 400 B, rkonaencatopnl CI6, CI17, C19
Ha HanpsiAeHue 160 B.

2.3. HACTPOHKA TPAHCHBEPA

Hacrpofiky TpaHcuBepa, nake ecjM OH Cpa3y CTPOH.CSH
KaK TpaHCHBep, a He KakK MPHEMHHK, CJ€lyeT HayaTb C Ha-
CTPOHKH NPHEMHOH 4acCTH, Kak 3TO ONHCAHO paHee.

Hacrpoiika nepepaiouleii 4acTH [0JXKHA BbINOJNHATLCSA
TLLATENbHO: €CJH MJOXO HAaCTPOEHHbIH MPHEMHHK [OCTaBHT
HEMPUATHOCTH TOJbKO BaM, TO IIOXO OTPEryJHpoOBaHHbIH
(camMOBO36YXAAOLWMHACHA, C LIHPOKOMOJNOCHBIM CHTHAJIOM)
nepeiaTyYHK MOXKeT CO31aTh HEINPHATHOCTH O6O0JIbLIOMY YHC-
Jay pajdoso6uTenell. He Hano crapaThcsi «BbIXKaTb» Kak
MOXKHO O0OJIbLIYIO MOLLHOCTb M3 MepeiaTydka TpaHcHBepa.
BricokoyacToTHble HanpsixkeHHs B PasjHUHbIX TOYKax ero
CcXeMbl He J[OJDKHbI NpeBbIlIAaThb YKa3aHHble B OMNHCAHHH
HAaCTPOHKM TpaHCHBepa. 3aBblllasi 3TH HANpPsiKEHHs,, MOXK-
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Puc. 2.10. Tlnara tpakra MY u 3Y nepenatuuka:
a — BHA CHH3Y, 6 — BHL CBepXy

HO MOJIyYHTb BbIXOAHYI0O MouwlHOCTb Ha 10...20% Goabiuyio,
yeM JOCTHraeMasl NpH PeKOMEHAOBAHHBIX peXHMax, HO
Ka4yecTBO CHrHa/a nepefaTyHka Oyaer Ge3HaleXHO HCMOp-
YeHo.

lpoBepka HCTOUHHKA NMHTAHHA

He ucnosb3oBaBuuiicsi B npuemHuke ucrounuk + 300 B
Ha XOJIOCTOM XOAy (HarpyXeH TOJbKO Ha pesuctop RI4 —
cMm. puc. 2.1) poskeH BblAaBaTh 37O HanpspkeHde. [lpu
Harpyske pe3HCTOpPOM conpoTHBjeHHeM 2 kOM 3To Hanps-
JKeHHe NOJDKHO yMeHbluaTbhcsi He Oosee yem Ha 50 B.

HeoGxomumoe [/1si 3anupaHusi OTKIIOYAeMbIX B peXH-
max «[Ipuem» u «llepedawa» TpPaH3HCTOPOB HanpsikKeHHe
—20 B Bo Bcex cJayyasix OOJXKHO ObiTb B Mnpefenax
20...24 B. 3aHuXkeHHOe HamnpsiKeHHe CETH MOXET [pHBe-
CTH K HEBBINOJHEHHIO 3TOrO YCJOBHS, TOTJa BO3MOXXHO
caMoBO30yXJleHHe paboTaiolluXx Ha o6LiHe Harpys3ku Kac-
KalaoB TpaHcuBepa (YPY, cmecutenu). Ilosatomy npu He-
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CTaGUIbHOM HANps)KeHHH CEeTH TPaHCHBEP XKeJlaTeJbHO MH-
TaTb Yyepe3 aBTOTpaHcGOpMaTOp HJH cTabuJH3aTOp Hanps-
)eHusa. CaenaTe 3TO He TPYNHO, TaK KaK MaKCHMaJjbHas
MOLLHOCTb, NnoTpebssiemasi TPaHCHBEPOM OT CeTH, He GoJee
40 Br.

MpoBepka y3na KOMMyTauuH

[lepeknioyasi TpaHcHBep ¢ npHemMa Ha nepeaady (c no-
MOLLbI0 Mejad MM ycTaHoBKOH SAZ2 B noJoxkeHne «K»),
Heo6X0aHMO y6equTbCsl, UTO HanpsikeHue «T» Ha BbiBoae 7
y3na /4 6au3ko Kk — 20 B B pexxume «/Ipuem» u xk — 12 B
B pexume «[lepedaua», a HanpsikeHHe «R» Ha BbiBole &
3TOro ysaa 6Jau3ko Kk — 20 B npu nepesaue u k — 12 B
npH npueme. 3aMeTHM, YTO 3anHpalolllee HaNpsKeHHe KOMMY-
Tauuu onpejensietcsi HanpsixkeHueM — 20 B, cHuMaembim
¢ BbIBOJa 7 y3ja &, a HaNpsi>KeHHs, OTKPbIBAIOLHE KacKalbl
NPHEMHHKA H MepelaTudKa, ONpeneslioTCs AeJHUTeJeM Ha-
npsixkeHnss R2R4 B8 y3ne I (R) W neinteneM HanpsiKeHHs
RIR3 B y3ne 12 (T).
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Hacrpoiika TpakTa npomexyTouHO#H
H 3BYKOBOH 4acToThl

3HaueHHsT MOCTOSIHHbIX HaMNpsKeHWH Ha 3JeKTpoAax
TPaH3UCTOPOB y3/aa /4 10J/KHBl ObITb GJIH3KH K 3HAu€HHSM,
npuBeeHHbIM B TabJa. 10.

Ta6auya 10
Tpausuctop yana /4 Vri vr2 VT3 VT4 VTS
OMHTTED HJIH HCTOK —13,5 — 14,5 —9,5 —6 — 145
Ba3a uan nepewit 3a- | —129 | —13,9 -9 —8 —12
TBOp
Bropoit 3atBop — — — — —12,56
KoasiekTop MM HcTOK —6,5 -9 0 —0,8 —0,15

Pexumbl TtpansucropoB VTI, VT2, VT3, VT5 cHsathl
B pexuMme «llepedaua», «OBI[l». PexuMm TpaH3ucTOpa
VT4 — B pexxume «llepedaua», «TJII », Koy HaxkaT (nepe-
KaoyaTeb SA2 B nosioKeHuH «K»).

[TpuctynaeMm Kk HacTpoiike renepatopa TeserpagHoro
curHaza. YkasaHuole B Ta6j. 10 HanpsiXkeHHs1 Ha 3JeKTpo-
nax VT4 cBuaerebCTBYIOT O HaJMYHH TeHepalHH B KacKaje
C 3THM TPaH3UCTOPOM (HamnpsixKeHHe Ha 6a3e OTpPULATENBHO
MO OTHOLUEHHIO K HanpsikeHHo Ha smutrepe). [loakaiouns
H3MepHTe b YacToThl K BoiBoAy 8 y3na /4, noabupaem Be-
JuurHy emkoctd CI/0 1o noJiyyeHusi 4acCTOThl TejerpagHoro
curHaJga, 6auskoét k 501 kI'u, nmpH cpeaHeM mnoOJIOXKEHHH
potopa C20 (cm. puc. 2.1). Tenepp Hago NOGUTBLCS TepMO-
KoMneHcauuu resepatopa yactotel 501 kI'u noa6opom TKE
KoHaeHcaropa CI0 y3na 14. [ass oGecrneueHHsi CTaGu/b-
HOCTH 4acTOThl 3TOrO reHepatopa kKaTywka L/ posxHa
6biTb MOC/Je HaMOTKM MNponuTaHa Kieem B®-2 uau BP-6
U BbicylleHa npH Temnepatype okojo 100 °C B TeueHue
1—2 yacos. Konnpencaropel C/3 u CI4 BAUAIOT HA 4acCTOTy
reHepauud, MO3TOMY HX HeaonyctHmMo npumensats ¢ TKE
no aGCoJIIOTHOM BeJsiHuMHe GoJibiue 100-107°.

TepmokoMnencauusi renepatopa uacrorsl 501 k['u Beger-
ca no wmeroauke, onucanHoii masi TTIIA. YnoenerBopH-
TesabHbIM pesyabTaToM nopbopa TKE CI0 siBasiercss yxon
yacToThl NpH nporpeBe jderaJeil redepatopa ao 50...60 °C
He GoJsiee ueM Ha 50 Tu. Kak Buaum, TpeGOBaHHSI K OTHO-
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Puc. 2.11. TenerpadHblii curHai Ha sbixoge IMP

CHTeJbHOH CTaGHJIBHOCTH 4aCTOTHl 3TOrO reHepartopa 3Ha-
YHTeJIbHO MeHee »kecTkue, yeMm s ['I1[, mostomy nocTHub
HY>XHOTO pe3y/bTaTa 3jech O6yaeT ropas3jo npouie.

[ToaxniouaeM BbICOKOYACTOTHBI BOJILTMETP K BBIXOAY
OM® (BoiBoa [ y3na 4). YTOUHHM HAcCTpPOHKY B pe30HaHC
BXOJHOH M BbixoaHO# uenei DM tpummepamu CI u C4
y3na 4 mo MakCHMyMy Tejerpa@HoOro CHrHajsa — 3TH eM-
KOCTH BO3MOXHO MPHAETCH YMEHbIUHTb H3-3a MOJKJIIOYEHHS
K OM® nepBoro cMecurte/si mepeiaTuuka y3na I3 u 3Je-
MEHTOB y3Jja /4.

[Ton6upaem Bennunny CI5 B y3ne 14 10 NOCTHXKEHHS
NeACTBYIOLLEr0 3HaYeHHs HampsiXKeHHs Ha Buixole MO,
paBtoro 0,5 B.

[TepeBoaum nepekaiouatenb SA2 B-nonoxxeHune «Teae-
epag» NpH 3aMKHYTOH LeNH nepeBoa TPAHCHBEpPA B PEXHM
«llepedawa» W npoBepsieM HaJHuyHe CaMOKOHTpOJISI MpH
pa6ore TeserpadHbiM Kalo4oM. TOH cHrHaJjsa KOHTpPOJS MOM-
6upaerca ¢ nomoiubio C20 (cm. puc. 2.1).

[Moakniouaem ocuuanorpad k BeiBony IMEP. Xopouwas
¢opma TeserpadHbiX MOCBVIOK MPH MAHHNYJASAUHUH CO CKO-
pocTbio okoJ/10 180 3HaKoB B MHHYTY MpHBeleHa Ha puc. 2.11.
Yno6Ho Habawonath GopMy TenerpadHbIX CHIHAJOB, HCMOJb-
3ysl 3JIeKTPOHHBIH KJI04, nepenalowHi Toukd. Keratu, uMeH-
HO 1/d TMHTAaHUS TaKoro KJwouya Ha pa3bemM XS-5 noaa-
Ho Hanpsikenne —+5 B. CHayana non6opoM BeJIHUHHHI
C11 y3na 14 pobuBaemcsi OGJH3KOH K H300pa<€HHOH Ha
puc. 2.11 ¢opmbl 3anHero ¢poHTa TeserpadHOi MOCHJI-
KH. A 3aTeM yTouHsieM BesqHUHHY R[4 3TOH cXeMbl 1O JOCTH-
)KeHHs1 O/JH3KOro K H306paeHHOMYy nepejHero (poHra
teserpadHoil MOCHIIKH. Ha 3TOM peryjupoBKy reHepaTto-
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pa TeJjerpaHOro CHrHajJa MOXHO CUHTATh 3aKOHUEHHOH.

[TpoBepka u perynuHpoBka y3aa /4 npu paboTe TeJe-
¢oHoM mpousBoautcsi B pexkxume «OB[I», «[lepedauas.

Ha Bxom wmukpodonHoro ycuiaurteass noikmouaior 3I
¢ HanpsbkeHHeM okoJo 5 MB. Ilpu uaMenenun uyacrorsl 3I
or 300 go 3000 I'n HampsixkeHHe 3BYKOBOH 4acTOThl Ha
BbiXOfe MHKpodoHHOro ycuaurteds (smurrep VT3 ysna [14)
10JKHO 6hiTh 0,5...1,5 B 6e3 3aMeTHbIX HCKaXX€HHH €HHY-
connanabHoii ¢opMbl. PaboTy ycHJHTeNs MOXHO NMPOBEPHUTbL
1 npocto oT MHKPocdoHa. [Ipy rpoMKoM NMpoH3HECEHHH 3BY-
Ka «A» HJIH CBHUCTe nepel MHKPO(OHOM C pPacCCTOSIHHSI OKOJO
10 cM BhiXxOaHOE HamnpsixkeHHe MHKPO(POHHOIO YCHJHTEJS
JNOJXKHO ObiTh GJH3KMM K yKa3aHHoMy Bbille. [Iposepsis
YCHJAHUTEJb OT MHKpodoHa, caefyer Kk 3MuTTepy VT3 ysaa
14 4epe3 O6yMaKHblii KOHOEHCAaTOD €MKOCTbIO He MeHee
0,5 Mk® MOAKMIOUHTbL BBICOKOOMHBIE (C COMPOTHBJEHHEM
He MeHee 1 kOm) Tesnedoubl. ['oBopss B MHKPOGOH, KOHT-
POJIHPYIOT BBIXOJHOH CHrHaJl YCHJHTeJ]sl ero npocayllHBa-
HHeM B TroJIoBHble TejiepoHbl. CHrHaj n0/1kKeH ObiTb YHCTHM
H TPOMKHM.

Jas perynnpoBku 6ajlaHCHOTO MOAYJSATOPA H yCHJAHTeJs
curHaJa DSB mnoakiioyaeM BHICOKOUACTOTHHIH BOJbTMETP
K BmBoay 8 y3ana /4. CHauyana HacTpOMM B pe3OHaHC Ha
yacrory 500 kl'u koutyp L3CI6. IIns 3Toro crneuuaJsbHO
pas6aJjiaHCHpyeM MOAYJATOp, YCTAHOBHB JABHXKOK MOTEHLHO-
merpa RI3 B Jo6oe KpaHHee nosoxkeHHe. HacrpanBaem
KaTywky L3 ee cepleyHHKOM [0 [OCTHXKEHHS YEeTKOro
MaKCHMyMa Hamnpsi)XeHHs Ha BbIXOJ€ YCHJHTe/sl CHrHaza
DSB. Bo3MOXHO, NpH 3TOM MPHAETCH YTOYHHTb BEJNHUHHY
emkocTH C16. JIOCTUrHYTHIH MakCHMyM HanpsikeHus Gyner
oKoJsi0 5 B.

[Mpuctynaem Kk 6asnaHcupoBke moayastopa. CHayana no-
6uBaeMCi MHHHMYMa HalpsiXkeHHsl Ha BbiBoge & y3dna [4
c nomouipio R/3. Ilocae 3TOVO NbiTaeMcs ellle YMEHbLUIHTb
0CTaTOK 3TOrO HanpsikeHus ¢ nomoiubio C9. Eciiu MUHHUMYM
Hanpsi>)KeHHs1 JOCTHraeTcsi B OJHOM M3 KpaHHHX MOJIOXXeHHH
poropa C9, Heo6X0AHMO yTOUHHTbL BeauuunHy C8: ecau em-
koctb C9 oka3anacb MHHMMaJbHOH, C8 cienyeT yBeqHYHTD,
ecin CY9 makcumaabia — C8 Boo6uwe otnauBaoT. Bos-
MOJKHO, MpHAeTcs elle napaJneibHo C9 MOAKJIIOYHTb KOH-
deHcatop emkoctbio 10..51 n®. B koHue KOHLOB [0JKeH
ObiTb JOCTHFHYT YeTKHH MHHHMYM OCTaTKa HamnpshKeHHsi
Hecylled 4aCTOThl B He KpaHHeM mnojoxeHuH potopa C9.
BasaHcHpoBKy caenyeT CYHTaThb yIOBJETBOPHTEJNbHOH, €CJIH
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3TOT OCTAaTOK HanpsikeHHsi He npesbiiaer 0,05 B, uto coot-
BETCTBYeT MojaBJieHHIo Hecyuied yacrotel B 100 pa3 mo Ha-
npsixeHHo, T. e. Ha 40 15. B OM® ocraTok Hecyuieil yacro-
Tl MOJABUTCS elle He MeHee yem Ha 10 1B, Tak uto oGuiee
noaasJenue 6yner Gosee 50 nb.

[Tepenocum BY BosibTMeTp Ha Bbixog IMP (BmBoa /
yana 4). [logpaem Ha BXod MHKPOGOHHOrO YCHJHTEJSI CHT-
Haa ot 3I' Hanpsixenuem 5 MB ¢ uacroroit 1000 I'u. IMoa-
6opoM BeJiHUHHBI pe3ucropa R2/ y3na [4 ycraHaBaHBaeM
ycuaeHHe Kackaga Ha VT5, npH KOTOpPOM OHOMNOJOCHBIH
curHas Ha Bbixoge DM®P umeer Hanpsikendne 0,5 B (ra-
Koe ke, KaK H npH paGote Teserpadom). [1IpoBepum yacror-
HYI0O XapaKTepHCTHKY TpakTa (OpPMHPOBAHHSl OJHOMOJOC-
Horo curiaJa. [lepecrpauBasi 3I' B ananasoune 50...5000 Iy,
y6eaumcs, urto B auanasone uacror 300..3000 I'u nanps-
J)KeHHe Ha Bbixoje DM ocraercs 6au3kum k 0,5 B, a Ha
yacrotax Huxke 300 I'u u Buie 3000 'u oHo pesko cnapaer
10 BeJqHuHHbl MeHbule 0,05 B. Boabluas: HepaBHOMEpPHOCTb
YaCTOTHOM XapaKTePHCTHKH HJH CMelleHHe ee HHXKHel
H BepXHell IpaHHLUBl CBHAETE/JbCTBYIOT O -HH3KOM KauecTBe
NPHMEHEHHOFO 3JIeKTpoMeXaHHueckoro ¢uabTpa. IonycrtH-
MOH MOXHO CYHTaTb TpPaHHLY MOJOCHl MPONYyCKaHHs MO
ypoBHio 6 1B (cHHXeHHe HampsikeHHs B JABa pasa)
200...400 Tu cuu3y u 2500...3500 I'u ceepxy. BHyrpu no-
JIOCH TIPONYCKaHHA HepaBHOMEPHOCTb YaCTOTHOH XapakTe-
PHUCTHKH He AOJKHa npeBnwats 6 ab. Yayuwuts paBHo-
MEPHOCTb YaCTOTHOH XapaKTepHCTHKH (a OHa B 3HayHTeNb-
HOH Mepe ofpefie/ifieT «KauyeCTBO» OJHONOJOCHOIO CHrHaJa)
MOXKHO TILATeJbHOH HACTPOHKOH BXOLHOH H BHIXOAHOH Le-
neii IMO.

Npoeepka paGotm npeoGpa3oBartenes
4acToThl nNepeaaTyHkKa

PexkuMbl TpaH3ucTOpoB y3na I3 AOJXKHH ObiTbh GJH3-
KHMH K MpHUBeAeHHbIM B TabJa. 11.

[TpoBepky pa6oTbl mepBoro npeoGpa3oBaTesin 4acCTOTHl
nepeJaTyHKa MpPOM3BOAHM B pexkume «[lepedaua», «Teare-
epag». Hanpsixenue BbicOKOH uyactoTl Ha Beixoae PCC
5500 k' (BbiBoA / y3na [3) mpH HaXKaTHH KAO4A AOJKHO
6uiTh okosio 0,7 B. Crout mpoBepuTb HaCTPOHKY KOHTYpOB
®CC — oHa MOrJa HapYWHTbCH H3-32 NOAKJIIOYEHHS] CMe-
cuteneil nepenatynka. [Ipy oTxkaTuu Kjloua 3TO Hanpsixe-
HHE JOJIXKHO MPaKTHYECKH HCYE3HYTb.
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Tabauya 11

Mpuem Mepeaaua
Tpauauctopu y3aa /3
VT1 vr2 vri VT2
Hcrok 8 8 8 8
3artBop —20 —20 —12 —12
Crok 0 0 0 0

Jnsi npoBepku pa6oTel BTOpPOro mnpeo6pasoBaTensi ua-
CTOTHl MepeJaTyHKa MOAKJIOYaeM BbICOKOYACTOTHBLIH BOJIbT-
MeTp K BbIXOAY (HUJBTPOB 4YAaCTOThl CHIHAJa — BbIBOAY J
y3na [2. KoHTposanpysi 4acroTy TpaHCHBepa no uudpoBoH
LIKaJe Ha KaX[IO0M [Hala3oHe, NpoBepsieM MOCTOSIHCTBO
BbICOKOYACTOTHOLO HANpsiXKeHHs1 B 3TOH TOYKe MpH [Mepe-
CTPOiiKe nmo BCedl WIHMpPHHe Kaxpaoro avanasona. [lpu Ha-
JKaTOM KJloye 3TO HampsikeHue Ao/kHO ObiTh 0,5..0,7 B,
a MpH OTXKATHH KJIOYa yMEeHbIUATbCS AO BeJHYHHBl He 60-
see 0,01 B Ha nguanasone 10 M M npakTHYeCKH Hcuye3aThb
Ha OCTaJ/bHbIX [Hana3oHax. XoTsd GHJAbTPB YACTOTH CHrHaja
Mbl HaCTPOHJIM NMPH pery/jupoBKe MpPHEMHHKA, 3Ty HACTPOH-
Ky Ha auanasonax 10, 15, a Bo3moxHo ¥ 20 M npuaercs
YTOUHHTb H3-3a AOMOJIHHTE/bHbIX €MKOCTEH, BHECEHHBIX BTO-
pbiM cMmecHTeseM y3aa /3 u YPY ysna /2. Ecau npu Ha-
CTpOfiKe NMpPHEMHHKAa HEeKOTOpasi HEPaBHOMEPHOCTb K03((dH-
u¥eHTa nepenayd ¢HAbTPA 4YaCTOTHl CHFHaJa MpH mnepe-
CTpoiiKe Mo AHana3oHy 6blia gonycriMa (oHa MOXeT ObiThb
CKOMMEHCHPOBaHAa 3aMacoM YCHJEHHS MpPHEMHHKA), TO AJs
paGoThl B pexHMe fepelayH 3TO COBEPLUEHHO HEJOMyCTHMO,
TaK KaK BedeT K CYUIeCTBEHHOMY CHHXXEHHIO BbIXOIHOH
MOILLHOCTH Ha OTAeJbHbIX yyacTKax auanaszoHos. He xa-
JeliTe BpeMsl Ha TLATeJbHbI MOAGOP KOHIEHCATOPOB B y3-
Je 2, 310 Heo6XOAHMMO [J/151 MOJIHOH peaJiM3aluHH pa3pelleH-
HOH MOLHOCTH paJHOCTAaHLHH.

lMposepka u HacTpoiika y3na YPY nepenaﬁuxa

[TpoBepKy pexHMOB TpPaH3HCTOPOB y3Ja [2 W TpaH3H-
cropa VT2 (cm. puc. 2.1) caegyer mnpoBeCTH B pexXHMe
«llepedaua», «Teaeepagh», kmou orkat. OHH JOJIKHBI GbITH
6/IH3KHMH K npHBeldeHHbIM B Taba. 12. [Ipu npoBepke pe-
xuma VTI! y3na [2 peryJsitop MOLIHOCTH HeoOX0aHMO
yCTaHOBHTb Ha MaKCUMyM (ABHXKOK RI2 — cm. puc. 2.1
y R13).
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Tabauya 12

Y3ea 12
Tpausucrtopn VT2 (cm puc 21)
i %4} VT2
IMHUTTEP HJH HCTOK —14 —8,6 —14
Basa uau nepsbiit 3aTBOp —12 —8 —13,4
Bropoit 3aTBop -9 — —
KossiekTop uau cTok 0 —0,35 +5

BbicOKOYaCTOTHBIH BOJbLTMETP MOAK/AIOYaeM K BblBOdy 9
y3aa /2. YcraHaBauBaeM 4acCTOTy TpaHCHBepa paBHOH
28 500 kl'u. [lepeBoanm TpaHcuBep B pexum «llepedauas,
«Teaecpag», kmou Haxat (SA2 B nosoxenun «K»). Bo us-
6exxaHue neperpeBa aHona samnbl VLI (cm. puc. 2.1) Bpe-
MEHHO CHHMaeM HamnpsiKeHHe C ee 3KpaHHpYIOlleH CeTKH
(MOXHO 3aMKHYTb ee BbIBOA Ha Kopnyc). Peryasitop mouu-
HOCTH mepejaTyHKa YycCTaHaBJaWBaeM Ha Makcimym. Ha-
cTtpauBaeM L2 y3na 12 ee ceplIeuHHKOM [0 TMOJYyYeHHS
4eTKOTO MaKCHMyMa BBIXOJHOrO HampsKeHHS He B KpaiHeM
noJIoXKeHHH 3Toro cepaeyHuka. IlpH Heo6xoaMMOCTH yTOY-
Hsl€eM 4HMCJ0 BHUTKOB L2. ¥Y3en [2 C npefoKOHEYHbIM YCHJH-
TeJleM MOLLHOCTH paboTaeT HOpPMAaJIbHO, €CJH YJaercs MO-
JYYHTh HanpsikeHdHe B036yxkneHus VLI, paBuoe 10...11 B.
[Ipu ynpaBjeHHH peryJasiTopoM MOLLHOCTH 3TO HampsiKeHHe
JOJDKHO MJIaBHO yMeHbl1aTbcs A0 HyJs. [Ipu oTkaTuu KJio-
ya Hanpsixkenue Bo36yXaeHHs VLI NO/KHO yMEeHbLUHTHCS
10 BeqHuMHBl He Gosee 0,2 B. Ha ocranpHbiX nHamasoHax
HanpsixkeHHe Bo30yxaeHHss VLI Takxke [OJXKHO OBTb
10...11 B npu MakcHuMyMme YCHJIEHHS], MJIABHO CHHXAaTbCA
[0 HYJISl MPH yMeHbLIEHHH yCHJeHus U He mpesblwatbh 0,1 B
NPH OTXKATHH KJIOYa.

lMpoBepka pabGoThl BbIXOAHOIO Kackajaa nepelaTyHKa

BoccTaHoBHB muTaHHe 3KpaHupyloweid cetkd VLI, y6e-
IUMCsl, YTO B pexKHMe Mepegayd NPH OTCYyTCTBHH BO36YX-
JeHUsl HanpsixkeHHe Ha ee ynpasasioined cetke — 15 B,
Ha s3kpaHupymowel cerke -+ 100 B u na anoge -+ 300 B.
[ns koHTpoass aHonHOro Toka VLI MOAK/IOUHM BOJIBTMETP
K pesucropy R7 (cMm. puc. 2.1). [NageHuio HanpsixkeHHs Ha
3TOM pe3uctope Ha | B coorBercTByer aHoAHbiit Tok VLI
100 mMA. Ipu noak/aoueHHH BoJbTMeTpa K R7 Heo6X0aHMMO
co6/1104aTh OCTOPOXKHOCTb — 3TOT PE3HCTOP HAXOIUTCH MOL
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nanpsixkennem 300 B, nocrynaiolluM OT A0BOJILHO MOLIHOTO
HCTOYHHKa nHuTaHHA. KonTpoab Toka aHoaa VLI wuede-
co06pa3HO OCYHIeCTBJIAATb B TeyeHHe BCeX omepauuid no
npoBepKe BLIXOLHOrO Kackajna fepejaryHka.

Jnsi KOHTpO/Sl BBIXOJHOH MOLLHOCTH NepelaTyHKa MoI-
KJIOYHM BMECTO AaHTeHHbl Ge3blHAYKLUHOHHBbIH DPe3UCTOp CO-
nporusaexHHem 50...100 OM, no3possiiOLHH paccesiTb HA HeM
mowHocTh Ao 10..15 Br. Tako#t pesnHcTop MOXHO H3roro-
BHTb H3 5...8 pe3ducropoB MJIT-2 conporuBaennem 510 Owm,
BKJIIOYEHHBIX MapaJJenbHo. B KauyecTBe Harpyskd nepenar-
YHKa MOXHO TPHMEHHTb W JiaMNy HaKaJHBaHUS MOIL-
HoCTblO 15..25 BT, HO »KenaTelibHO HCHONB30BaTb TaKylo
Jamny Ha HanpsikeHHe 36 uau 60 B, B KpaiiHeM cayuyae Ha
HanpsikeHde 127 B.

[Ipn narpyske B BHAe pe3HCTOpa BBIXOJHAs MOLUHOCTb
onpejejasieTcss M0 BbICOKOYACTOTHOMY HampsiXKeHHIO Ha 3TOM
pe3uctope no ¢opmyJe

U2
P—T'

ITpn Hcnosnb30BaHHH JlaMMbl HaKaJHBAHHA OPHEHTHPYeM-
Cl Ha SIDKOCTb ee CBeYeHHS.

[TpoBepum aHoaHbii Tok nmokos VLI, ans uyero Tpau-
CHBep BKJio4aeM B pexuM «[lepedaua», «OB5I1», mukpogon
oTkjaiouaeM. HopmasibHoe 3naueHue Toka mokosi 20...30 MA.
[lpy OTKJIOHEHHH OT 3TOro 3HauyeHusi Lesecoo6pasHO 3a-
MeHuTb VLI wau nogo6parb ctabunutpod VD2 (cM. puc. 2.1).
He meuss pexum paGoThl TpaHCHBepa, MPOBEPHM YCTOHYH-
BOCTb paGOTH BHIXOAHOTO KacCKaja YCHJHTEeJS MOLLHOCTH
Ha Bcex aManasoHax. [las 3Toro Ha KakIOM AHamna3oHe
BpallaeM pyukd ynpasjenus [I-koutypoMm «Hacrpoiika» u
«Cea3vb», BHHMaTeJbHO HaG/I0Aasi 3a TokoM aHoma VLI.
OH J0/K€H OCTAaBaTbCSl MOCTOSIHHBIM H GBITb PaBHbIM TOKY
nokosi. Ilpu orcyrcTBuH rpyGbIX OWIMGOK B BbIMOJHEHHH
MOHTa)Xa MOILHOrO Kackaja (AJMHHble NpPOBOAA 3a3eM-
JIeHUsl, HapylleHHe 3IKPaHHPOBKH Katyuwek [I-koHrypa ot
KaTyulek ¢Gu/abTpa 4acTOTHl CHrHaJa, TMJOXHE KOHTAKThl
B CO€IMHEHHH JeTaJjiel ¢ KOpMycoM H T. 1.) BBbIXOJHOH
KacKal YCHJHTE/S MOILHOCTH [O/XKeH paboraTb 6e3 Ma-
JIEHIIUX NPH3HAKOB CaMOBO3G6YXKAEHHS.

[lepeBoaum TpaHcuBep B pexum «/[lepedaua», «Teae-
epagh», Kno4 Ha)kaT MPH YCTAHOBKe PEeryJsiTopa MOLIHOCTH
Ha mMuHAMYyM. Tok nokos awoma VLI [o/iXKeH COXpaHHTbCS
Heu3MeHHbiM. [11aBHO yBesHuHBaeM BLIXOAHYIO MOILHOCTb
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A0 MaKCHMymMa — TOK 4aHOJa [OJDKeH BO3pacTd [0
120...150 mA. Jloaro gmepxaTb KJIOY Ha)KaThlM MPH pac-
cTpoeHHOM [1-KOHType B 3TOM pexuMe Heab3si — aHox VLI
neperpeetcsi. [loab3ysice pyukamu [l-koHTypa, «BblKMeM»
MaKCHMYM HanpsikeHHsl Ha Harpy3ke HJH [I06GbeMCSl Mak-
CMMaJIbHOTO CBEUYEHHsl JaMIMbl — 3KBHBAJIEHTAa aHTEHHHI.
Ha pnanasone 10 M BblXoJHasi MOLIHOCTb [OJIKHA GbiTb
He menee 8 Bt (3mecy KITI Il-koHTypa cyliecTBEHHO HHXKe
€JHHHUbI), HA AHana3oHe 15 M — okoJio 10 Br, a Ha ocraJb-
HbIX [Hamas3oHaXx TPaHCHBep [O/XKeH OTAaBaTb B aHTEHHY
12...15 Br.

[TIpu Hactpoiike [1-koHTypa noJkeH Ha6JOAAaTbCA «MPO-
BaJ/» aHoaHoro toka VLI wa 20..30 MA. Boésbliasi Benu-
YHHA «MpOBaJ/a» CBHAETEJbCTBYET O HEJOCTaTOYHOCTH CBSI3U
TpaHCHBepa € HarpysKo#, KOTOpasi BO3pacTaeT C yMeHblie-
HHEM €eMKOCTH KOHJeHcaTopa, peryJHpyiollero cBsidab ¢ aH-
TeHHOH. CJ/HLWIKOM MasleHbKHH <«MpOBaJ/i» CBHAETEJbCTBYET
0 ype3MepHO#l CBSI3W C HarpyskoH, npH 3Tom aHox VLI
6yner meperpeBaThCH.

CyuiecTBeHHO coBnajgeHHe MHHMMYMa TOoKa aHoaa VLI
npu Hactpoiike [I-KOHTypa ¢ MakCHMYMOM BbIXOAHOH MOUL-
HOCTH NepejfaTyhka TpaHcHBepa. Ecan npu Hacrpoiike I1-koH-
Typa aHoAaHbii TOoK VL/ HauWHaer Bo3pacTaTh, nepe-
HNaloUM# TpaKT TpaHcHBepa «NOABO30yXaaeTcsi» H3-3a
NapasHTHHIX CBfi3ell BBIXOJHOTO KacCKaJa YCHJHTeJsl MOLL-
HOCTH C JPYrMMH 3J€eMEHTaMH 3TOro TpakTa. STH CBA3H
Hajo 006513aTeJIbHO OTBICKaTb H YCTPaHHTb.

B 3aksioyeHue HaCTpPOHKH Nepejaiollero KaHajaa TpaH-
cHBepa NpoBepUM paGOTy CHCTEMbl PperyJHpPOBKH YPOBHS
curHana B TedepoHHOM pexkume. CHayaJja OTK/IIOYHM 3Ty
cucreMy, 3aMKHyB BbiBOA [0 y3na /2 Ha kopmyc /s 3By-
KOBBIX YaCTOT 3J/EKTPOJMTHYECKHM KOHAEHCAaTOpOM Ha Ha-
npsixxkenne ot 150 B emkocTtbio He Menee 5 MKP (MHHyC
3TOr0 KOHAeHcaTopa coeiHHsieM ¢ Kopnycom). [Ipu pa6ote
Tesie)OHOM MOHIHOCTb Ha BbIXOje TpaHcHBepa Oyler 6.aH3Ka
K MaKCHMaJsbHOH, a TOK aHOola MpH I'POMKHX 3BYyKax nepej
MHKpPOGOHOM AOCcTHrHeT MakcumyMa. OTkijlouaeMm KOHIEH-
caTtop. 6JI0KHpYyIOUWHHA paboTy CHCTEMbl PEryJIHPOBKH YPOBHS.
CpeaHsisi MOLLHOCTb Ha BbIXOJ€ A0JKHa ynactb Ha 20...30%,
aHOAHbIA TOK NpH pa3roBope nepel MHKPO(OHOM YCTaHaB-
JIMBAeTCsl y 3HA4YeHHsl, cocTaBsioulero okojo 70% ot Mak-
cuMaJsbHOro. Ecim MoOIIHOCTb Ha BbIXOoxe CHHXKaeTcsi GoJee
3aMeTHO, CJeayeT NMPOBEpHTb, He OTpery/upoBaH JH [1-koH-
TYp TaK, UYTO HaGJIONAETC 3aBbll€HHOE 3Ha4yeHHe «Ipo-
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BaJla» aHoAHOro Toka VLI, 4To CBHOeTe/lbCTBYeT O paboTe
BBIXOJHOTO KacKaja B TMNepeHanpsiKeHHOM peXxHMe C [o-
BLILIEHHbIM TOKOM 3KpaHupyiouted cetkd. [1pu pabore VLI
He B MepeHaNpsKeHHOM peXHMe H CJHIUKOM CHJbHOM [efi-
CTBUH aBTOMAaTHYECKOH peryJHpoBKH YpOBHSl MOLLHOCTH
npugercsi Mexay BeiBogoM [0 y3na /2 u Kopmnycom nof-
KJ/IIOYHTh KoHaeHcaTop eMkoctbio ot 0,02 no 0,5 mx®, nono-
6paB BeJHUYHHY 3TOH €MKOCTH A0 NOCTHXXE€HHSI HOPMaJbHOH
paboThl peryJ/JHpOBKH yPOBHS BbIXOJHOH MOLLHOCTH.

[1pu pa6ore na nuanasone 160 M M OTCYTCTBHH pa3pe-
LIeHUs] Ha 3KCMJyaTalHO paJHOCTaHUMH |- KaTeropuu
HEOOXOAHMO CHH3HTb C MOMOILbIO HMEIOILErocss B TPAHCH-
Bepé peryJsiTopa BhIXOAHYIO MOILHOCTb 10 5 Br.

[ToakmounB K TpaHCHBepy aHTEHHY, NpoBepHM paboTy
HHAMKAUUH BbIXOJHOH MOILHOCTH. OTKJ/IOHEHHs CTpeJsKH
PA-1 onpenensiiorcsi BejimuMHO# pe3ucropa R6 B y3ne [1.
Hano nomo6path ero BeqMuHHY TaK, 4TOObl CTpesKa HHIAH-
KaTopa He 3aulKaJlMBaJja HH HAa OJHOM M3 [HMaMa30HOB.

2.4. IHHEAHDbIA YCHJIUTEJIb MOLLIHOCTH

J1s nosiyyeHusi BHIXOJAHOH MOLIHOCTH NepejaTuyHKa, pas-
pelleHHOH paaHOCTaHUMsAM 2-H H |-H KaTeropui, OmHcaH-
HbIH Bblllle TPAHCHBEP AOJIKEH HCMOAb30BaThCs C JHHEHHBIM
ycuaHTeNeM MOIIHOCTH. [loyeMy HMeHHO JHHEHAHBIM? 3TO
Tpe6OBaHHe OMnpeaeneHO0 MpPHMEHeHHeM OJHOMOJIOCHOH Mo-
LyJAsiUMH MPpH pa6oTe TesedoHOM. OLHOMONOCHBIH CHrHaM —
3TO MNepeHeCeHHbli Ha YacTOTy KOPOTKOBOJIHOBOrO jaHamna-
30Ha CHrHaJ 3BYKOBOH YaCTOThbl, MOCTYMAIOLWIHH OT MHKpO-
¢ona. Ecan chopmupoBainblii 6e3 HCKaXKeHHH OIHOMOJOC-
HblH CHrHaJ TMpoHAeT uyepe3 YCHJHTEJNbHBIH TPakKT C He-
JMHEHHOH 3aBHCHMOCTBIO aMIVIMTYy[bl BBIXOLHOFO CHrHaJja
OT BXOAHOrO, TAKOH CHrHaJ MpH npHeme OyleT BOCMPHHH-
MaTbCsl KakK CHrHaJ C HeJlMHeHHBIMH HcKa)keHHsiMH. Ho 3T0
ellle He camoe [JlaBHOe: MHOTNOYaCTOTHBIH OJHOMOJIOCHBIH
CHrHaJ, CHOPMHPOBAHHBI C MOMOLUBIO 3JIEKTPOMEXaHHuye-
CKOro ¢uJbtpa, umeer nosocy 3 kl'u. Ecan rtakoit curhan
NpoHJeT uepe3 HeJHHeHHOe YCTPOHACTBO, OHEHHS MexXay
rapMOHMKAMH CHEKTPaJbHbIX COCTaBJASAIOLIMX OLHOMOJOC-
HOTO CHrHajsa AalyT HOBble COCTaBJ/sIOLLHE CHEeKTpa, Ko-
Topble OyAyT pacnoJiOXXeHbl Bbille W HHXKe MOJe3HOH Mo-
gocel 3 KI'n. Takol cHrHa/n — HCTOUHHK MOMeX AJISI BalUIHX
TOBapHiled no pa6ore B 3¢Upe, H HALO NMPHUHATH BCe Mepbl
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Puc. 2.12. W3oasiuus ycuautens S I numanes I §

C HCTOYHHKOM MHTAaHHA OT TpPaH- = i T

CHBEpa H aHTEHHHI Lemo 2208

ojsi paGoTbl C CHTHAJOM, 3aHHMAlOUIMM TOJBLKO TMO0JIOCY
3 klu.

[Ipu paGorte TenerpadoM H3/Nyyaembli CHrHaJ HMeeT
NMpakRTHYECKH OJHY CMEeKTpaJbHYI0 COCTaBJAIOULYIO H pac-
IIMpeHHe €ro CMeKTpa H3-3a HEJHHEHHOCTH TpaKTa YCHJae-
HUA He mpousoiiger. OAHAKO M B 3TOM Cjydae HCMOMb30-
BaHHe JIHHEHHOTO YCHJIMTENsl M0JIe3HO — OH HMeeT HeGOJib-
Iofi ypoBeHb TapMOHHK OCHOBHOTO CHrHaJla Ha BBIXOIE,
YTO OYeHb BAaXKHO /51 MNpefOTBpalleHHs] TOMEeX TeJeBH-
3HOHHOMY TIpHEMY.

[asi nonyuennsi BoixoaHoH MouiHoctH o 200 Bt ¢ yue-
ToM peanbHo pgocthxkuMoro KIIJ JnHeliHOro ycuautens
okoJsio 60% on Gyner morpebasitb oT cetd Gosee 300 Br.
CujoBoii TpanchopMmarop Takoii MOIIHOCTH HMmeer raba-
PHTBI M Maccy, HCKJIOYaloliHe CO3JaHHe JIHHEHHOTO YCHJIH-
TeJsl C HCTOYHHKOM MHTaHHA B ra6apuTax OMHCAHHOTO Bhille
TpaHcuBepa. B uensix ymeHblueHuss macchl H ra6apuToB
YCHIUTESl [0 3THX BeJHYHH TpaHCHBepa OIHCbIBAeMblii
JIMHEeHHbIH yCH/HTeNb BbHIMOJHEH MO cXxeme ¢ OecTpaHcop-
MaTOPHbIM MHTaHHeM: Heo6xodHMoe [J/sl paboThl yCHJHTENS
nuTapollee HamnpsikeHHe MOCTOSHHOIO TOKa MOJIyYEHO Bbi-
NpsMJIEHHEM HAaNpsXKeHHs CeTH C HCMOJb30BaHHEM YJIBOe-
HUs HanpsikeHus. Ho B 3Tom ciayuae ycuautesap M noa-
KJIOueHHble K HeMY TpaHCHBEp M aHTeHHA OKaXXyTCs raJib-
BaHHYECKH CBSI3aHHBIMH C CETbI0O ME€peMEeHHOro TOKa, 4TO
COBEpLIEHHO HeJOMYCTHMO H3 COOGpaKeHHH  3J1€eKTpo-
6esonacHocTd. Peulenne 3agayd  H30JALHH  YCHJIHTEJSA
C UCTOYHHKOM MHTaHUSI OT TpaHCHBepa H AaHTEHHbl MOKAa3aHo
Ha puc. 2.12.

BricokouacToTHEle (a OHH BecbMa MaJjioraGapHTHbI)
tpaHcopmatopbl 78 U T2 MOJNHOCTBIO H3OJHPYIOT TPAHCH-
BEp M aHTEHHY OT YCHJHTeJsl C €ro HCTOUHHKOM MHTaHHS,
NOJKJ/IOYEHHbIX K CeTH MEePEMEHHOro TOKa, TaK KaK Ko3(-
¢dbHUUHeHT mepejayd 3THX TpaHc(OpMaropoB Ha yacroTe
ceth 50 I'u npakTHuecku paBeH HyJio. Kopnyc TpaHcusepa
H aHTeHHa MOryT ObiTb 3a3emJeHbl, 4YTo obecneyHBaer
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Puc. 2.13. TIpHHUHNHAIbHASE 3JIEKTPHYECKAs CXeMa JHHEHHOrO YCHJHTeNs
MOLLHOCTH

3nekTpobe3onacHocTb. 3a3emyasieTCsl U KOPNYC YCHJAHTENsS
MOILHOCTH, a 3/JeMeHTbl COGCTBEHHO YCHJIHTeJsl M BHIIpsi-
MHTEeJIs1 OT 3TOTO KOphyca H3OJHPYIOTCH.

lpuHuMNHaAbHaAs 3NleKTPHUECKas cXeMa
JAHHEHHOr0 YCHJIHTENS] MOULHOCTH

[TonHas npHHUMIIMAJbHAS 3JEeKTpHYecKasi cXema JiMHeH-
HOTO YCHJIHTES MOILHOCTH, o6ecneyuBaiollero MOUIHOCTb
B aHTeHHe 10 200 BT, npuBeaexa nHa puc. 2.13. Takoit ycH-
JHMTE/b MOXHO HCMOJIb30BaTb B pPAadHOCTaHUMHM |- KaTe-
ropun. M3menennss B cxeme, Heo6XoaHMble [Jisi €€ HCIOJb-
30BaHUA B PaJMOCTAHUMH 2-H KaTeropHH, OYyeHb MPOCThHI
H OyAyT OMHCaHbl HHUXKE,
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Ycunurteap coeluHsieTci ¢ TPaHCHBepOM JByMsi KaGe-
JSIMH: MHOTOXXHJbHBIM MeXJAy pa3beMoM XS-3 TpaHcHBepa
(cM. puc. 2.1) u X2 ycuaurenss H KoakcHaJbHHM OT XS-1
TpaHcuBepa K X4 ycuauTess.

[To MHoroxuJpHOMy Kabesi0 Ha TpaHCHBep NoAaeTcs
HanpsixkeHHe ceTH (KOHTakThl I, 2 XS-3, K KOTOpbiM MnoA-
KloyaeTcss KaGelb NHTAaHHA [PH ABTOHOMHOM HCINOJIb30-
BaHHM TpPaHCHBepa), a OT TPaHCHBepa MOAAETCs Hanpsixe-
HHe 20 B Ha koHTaKThl 3, 4 pa3bemMa X2 npu nepeBoje TpaH-
cHBepa B pexuM «[lepedauas.

Koakcuanbubiit ka6esb coeJHHSIET BXOJA NpPHEMHHKA MNpH
npueme M BBIXOJ NepelaTuHKa TpaHCHBepa MNpH nepenaue
Cc peJse KoMMyTalud npHem-nepepaya K2, K3 ycuaurens.
[Ipu npHemMe KOHTAKTbI 3THX pesie HAXOAATCH B NMOKAa3aHHOM
Ha puc. 2.13 nosnoxenun. [Ipu pa6ore ¢ ycuautenem aH-
TEHHa MNOJKJIOYeHa K €ro KOaKCHaJbHOMY pa3beMmy X4.
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[losToMy npu npHeme aHTEeHHAa OKa3biBaeTCH MOMAKJIOYEH-
HOl K BXOAY npHeMHHKa TpaHcuBepa. [Ipu nepemaue K2
H K3 ycuauTens nepekaiodaioTcsi, BbIXOA NepefaTuHka TpaH-
CHBepa OKa3blBaeTCcs MOJKJ/IOYEHHbIM K BXOJHOMY TpaHc-
dopmatopy T3 ycH/HTeNs, a aHTEHHAa — K €ro BbIXOJHOMY
tpaHcopmatopy T2 (Ha puc. 2.12 u 2.13 o6o3HaueHus
3THX TpaHc(pOpMaTOPOB OJHHAKOBHIE).

BkJsloueHne NHTaHHS YCHAHTENs! OCylLeCcTBJIsIeTCS1 nepe-
KJaouaTeseM S/, UMEOLIMM TPU HanpaB/eHHs Ha NATb NO-
JIOKEHHH.

[lepBoe (nokasaHo Ha puc. 2.13) nosoxxkenue S/ —
pPafHOCTaHLHUS BbIKJIIOYEHA. -

Bo Btopom noJioxeuuu S/ naara S/-2 nopaer Hanps-
JKeHHe CeTH Ha TpaHCHBEp H MaJIOMOILUHBIH (Ha Takoe Xe
YHCI0 BOJIbT-aMnep, KaKk H CHJOBOH TpaHcdopMmaTtop TpaH-
cuBepa) tpaHcthopmatop T/. Ot T/ nurtaercss Hakaad Jaamn
VL2, VL3 ycuauTtensi, BbinpsiMutesib nutaHus peje K2, K3
H LeNnH OTPHLUATENbHOTO CMELLUEHHSI Ha YMpPaBJIAIOLLHE CEeTKH
VL2 u VL3. Uepe3 nnaty SI-/ nonaercss HanpsiKeHHe CEeTH
Ha yJBOHTEJb NMHTAaHHS aHOAHbIX ueneit VL2 u VL3 uepes
OrpaHHUMBalOLIHH TOK BKJIoueHHsi pe3uctop R/. Ilpu or-
cyTcTBHH R/ B MOMEHT BKJIIOYEHHS TOK 3apsjia eMKocTei
YABOHTENSA MOXET AOCTHIHYTb HECKObKHX JECATKOB ammep,
Ha UYTO KaK KOHTaKThl S/, Tak WM caMa MnHTalolas ceTb
He paccudTaHbl. ITO noJjiokeHWe S/ MapkHpoBaHO GYKBOH
«H» — Hakan. B pexume «Hakaa» tpaHcuBep Gyner pa6o-
TaTh aBTOHOMHO, TaK Kak depe3 nJsaty S/-3 He nojaaercs
HanpsixkeHHe OT KOHTakToB 3, 4 paszbema X2 ycuauTess
Ha ero pese K/, kotopoe ynpasisieT BkaioueHHem K2 u K3,
M TepeBOJl TpPAHCHBEpa B PeXHM Mepelauyd HHUEro He Me-
HSieT B YCHJIMTesJe — aHTEHHAa OCTaeTcsi MOJKJIIOUEeHHOH
K TpaHcuBepy, a Jamnbl VL2, VL3 ocraiotcs, kak Gyner
NOKa3aHO HHXKe, 3anepThbiMH.

3a no.au cekyHabl paGoThl B pexkuMme «Hakxaa» KoHIeH-
caTopbl YABOHTeJs1 3apsaaatcs yepe3 R/, u S1 MoXHO nepe-
BOAHTb B CJEeAylOLlHe TPU TMOJOXEHHS, MapKHpPOBaHHbIE
Haanucblo «BKarouenos.

[Tpu nepeBoge S/ B nepBoe U3 Tpex mnoJioxKeHu# «Bkarw-
yeno» S1-1 3akopauuBaer R/, S1-3 BkJIouaeT uenb ynpas-
geHuss KI ot tpaHcuBepa, a SI-2 ocrapisieT HanpsiKeHHe
CeTH MOJaHHbIM Ha TpaHcuBep U T/, npHUeM B ceTb BKJIO-
yeHa BCA nepBuyHasi o6MoTka T/, paccuuTaHHasi Ha Hanps-
xkende 220 B. B crenyoumux aByx nosoxeHusx SI «Bkarwo-
ueno» SI-1 u S1-3 HUYero B cxeMme YCHJIHTeJIsl He MEHSIOT,
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a S/-2 noBbillaeT HanpsiXKeHWe NUTAHUS TPAHCHBEPA W BTO-
pHuHbIX 0O6MOTOK T/ 3a cueT MCMOJb30BaHHS OTBOLOB €ro
nepBHUHOK OOMOTKH — OHM paccuHTaHbl Ha pa6GoTy OT ceTH
¢ Hanpsokenvem 200 u 180 B coorBeTcTBEHHO 1/151 ueTBep-
TOro M MATOrO MoJoxeHuih S/.

Bce uenu ycuauTensi MOUIHOCTH UMEIOT OGLIHE NPOBOIL —
«HCKYCCTBEHHYIO 3€MJI0», COeNHHSIOLIMH BbIBOA 7 OOGMOTKH
nutaHus Hakana VL2, VL3, «MHHYC» YyIBOMTeNsl MUTAHHUS
a”HoiHbix ueneit VL2, VL3 (uuxHHe, cM. puc. 2.13, BbiBOAbI
C4, C6), «noc» BbINPsIMUTENS] IHTAHHUS peJie U LeMu OTPH-
uaTeJbHOrO cMmelleHHss Ha cetkax VL2, VL3 (npaBbld, cM.
puc. 2.13, BwmiBon C7), Katoan VL2, VL3, «XoJoaHbiii»
KOHel BTOPHYHOH 06MOTKH TJ3. Uepes 6/10KHPOBOUHBIH KOH-
aencatop C9 ¢ 3TUM NPOBOAOM MO BLICOKOH 4acTOTe COEMH-
HEHbl «XOJIONHble» KOHLbl KOHAEHCAaTOpOB BbixoAHOTro Il-koH-
typa ycuautens CI3, CI5 u «XOMOQHBIA» KOHeL MepBHY-
Ho# 0O6MOTKHM TpaHcdopmatopa T2.

JluHedHbidi ycuantesnb co6paH Ha AByx sammax 6[145C,
BKJIOYEHHbIX MapaJijiebHo 1Mo cxeMe c obleH (3a3emJeH-
HOH) ceTKo# — ynpasasiowe cetkd VLI u VL3 coennHeHbl
C «HCKYCCTBEHHOH 3eMJeH» YCHJIUTeNs MO BbICOKOH uyacrorte
yepe3 pesuctopel RY, RI0, npeporspallaioliie caMoBO3-
6yxneHue ycuautenss Ha YKB, u konneHcatop C/2.

6I145C — enuHCTBEeHHble M3 OTEUYECTBEHHBIX MOLIHBIX
Jy4eBblX TE€TPOLOB, NMpeAHa3HaueHHbIX 1151 paboThl B CTPOUY-
HO/l pa3BepTKe TeJeBM30POB, HMeEIOLHe He COelHHEHHbI
C KaTtoloM BbIBOA JyueoOpa3ymollHX mjiacTHH. Bce apyrue
nono6uble samnbl (6I120C, 61143C u T. n.) HMelOT BHYT-
peHHHe COelMHeHHsl JyyeoOpa3yIOLUHX MJAACTHH C KaTOAOM,
a TaK KaK eMKOCTb «aHOA — JyuyeoOpasyiolllHe MJacTHHbI»
coCTaBJifieT eAMHUUbl MNUKodapad, NPH BKJIIOYEHHH 3STHX
JaMn MO cXeMe C 3a3eMJeHHOH CeTKOH BX0l YyCHAUTe st
(kaTol) oOKa3blBaeTcsl HeJONYCTHMO CHJAbHO CBSI3@HHBIM
c ero BbixoaoMm (aHomom). [lo 3ToH ke npuuMHe B Kaue-
ctBe VL2*n VL3 Henb3si mpUMEHHTb reHepaTOpHble JaMIIbl
Iy-19, I'y-29, I'y-42.

B pexunme npuema (a Takxke H B pexuMme nepenauu
npu ycraHoBke S/ B nojoxenue «Hakaa») VL2 w VL3
-3amnepThl OTPHUATENbHbIM HanpsKeHHeM Ha YNpaBASIOLIUX
ceTkax. B 3stom cayuae kontakt K/ pasoMKHyT, H BHe 3a-
BUCHMOCTH OT TMOJIOXKEHUS] [BHXKKA MoTeHuHomerpa R4
Ha ynpasaswoouue cetku VL2 u VL3 nopaercs mnoaHoe Ha-
npsi2KeHHe «XOJIOCTOr0 XOjJa» BBIIPAMHUTENsl, COOPaHHOTO
Ha auoaHom mocte JIAJ KL410A (MOXHO HCNO/JAb30BaTh
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JI060H 1pYyrod AHOLHBIH MOCT, pacCUMTaHHbI Ha TOK [0
100 MA u ob6paTHoe Hanpsikenue no 100 B). ‘

B nosioxenusix S1 «Bxkaroueno» HanpsiKeHHe, BKJIOYAIO-
uee pese ysna /] TpaHcHBepa NMpH €ro NepeBOAe B PEXKHM
nepesauH, Bbi3biBaeT cpabaTbiBaHHe H peje K/ ycuautens
MoliHocTH. B kauectBe K/ HCnosb30BaHO repKOHOBOE pejie
P3C64A, nacnopt PC4.569.727, ¢ HanpsixeHHeM cpabaTbl-
BaHus 16,5 B. Ero MO>XHO 3aMeHHTb Ha Jio6oe pese ¢ Ha-
npsi>keHHeM cpabaTbiBaHHs He GoJsiee 18 B u compoTHBae-
HHeM OOMOTKH He MeHee | KOMm (Hanpumep, PICS55A, nac-
nopt PC4.569.600.00). Koxtakr K/ BKJOuaeT uyepe3 HHIH-
KaTopHyio Jamnouky VLI pene K2 u K3, ocyuecrtsasio-
IlHEe KOMMYTaALMIO BXOAa H BbixoAa YcHaHTenass. OGMOTKH
K2 n K3 wyHTtHpoBaHbl auonoM VDI, npenoTBpauiaionium
o6ropaHue KoHTakToB K/ npH HX pa3mbiKaHHH. B kauectse
VD1 Bmecto KIA503A MOXHO npHMeHsiTb J1060H aHona C 10-
MyCTHMbIM HMINYJ/IbCHBIM TOKOM 100 MA H o6GpaTHbIM Hanps-
>KeHHeM He MeHee 30 B.

VL1 uwHaMuupyeT nepexol ycu/HTesass B pexxum «[lepe-
da4a». Ecaiu oHa neperopuTt, nponaayT Kak 3Ta HHAHKaLHS,
TaK U caM Mnepexoj ycHJHTeasi B pexxuM «[lepedauax.

[1pn 3ambikaHuH KOHTaKTOB K/ OTpHLaTeslibHOe Hanps-
JKeHHe, CHUMaeMoe ¢ 1BHXKa R4, OyleT MeHblle, YeM A0 HX
3aMblKaHHSA Aa)ke B KpaHHeM BepxHeM (cM. puc. 2.13) ero
NOJIOKEHHH, TaK KaK BbIXOJHOe Hamnpsi>KeHHe BbINPSIMHTEJs
Ha [Al n C7 noa Harpy3koH MeHblle, 4eM Ha XOJOCTOM
xony. B pesyabrate oTpuuaTenbHOe cMellleHHe Ha yMNpaB-
asomux cetkax VL2, VL3 cHuxKaeTcsi, U yepe3 3TH JaMIlbl
NPH OTCYTCTBHH BbICOKOYACTOTHOIO HaMpsiKe€HHst BO36YyXKne-
HHSE Ha o6GMOTKax TpaHcopMatopa I3 mnoTeyeT «TOK Io-
KOSI».

[1st MCKJ/IIOUeHHS] MyJAbCaLHH HANPSXKEHHUS CMeLleHHs
Ha ynpasasiowux cetkax VL2, VL3 oHo mocTynaeT Ha 3TH
CeTKH uepe3 criaxkuBaiouuit puabtp R5CI0.

Anonnble uenu VL2 u VL3 nutaioTcsi OT BbiOPSIMHTEJSA,
co6paHHoro Ha mouiHbiX avoaax VD2, VD3 u nByX KOHIeH-
catopax emkoctbio 400 MK®P, cOCTOSAILIMX H3- BKJIIOYEHHBIX
napaJjJesbHO 3JEKTpoJUTHYecKHX KOHaeHcatopoB C3, CH
u C4, C6. B kauecrBe VD2, VD3 BMecTOo yKa3aHHbIX Ha
cxeme KJ1203B MmoxHO npuMeHHTb Jio6Gble aHOABI, [0-
nyckaiwoolne umnyabcHblii TOK 10 20 A u obpaTHoe -Hanpsi-
XeHve He menee 600 B.

[TonoBuHa yaBoeHHoro ~BhinpsiMutesnem Ha VD2, VD3
Hamnps>KeHHUs uyepe3 crabuau3aTtop, coOpaHHbIH Ha TpaH3u-
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crope-VT1 KT704A u crabuautpore VD4 KC650A, nocry-
naer Ha skpaHupywowue cetkd VL2, VL3. KT704A moXHo
3amenutb Ha KT704B, B; KT809A; KT812A, b; KT826A, b, B.
Crabuantpon KC650A MOXKHO 3aMEHMTb Ha ONMH MJH He-
CKOJIbKO MOCJ/Ie10BaTeJbHO BKJIOUEHHbIX CTAaGHIMTPOHOB Ha
HanpsikeHHe 150 B u Tok He menee 15 MA. {lo BbicOKO#
yacToTe 3KpaHupylowne cerku VL2, VL3 coenuHeHb ¢
«HUCKYCCTBEHHOH 3emJeil» KouaeHcatopamu ClI, Cl4.

[luranue aHomHbix uene#t VL2 u VL3 BbiNosHEHO 110
nocsenoBaTe/bHOH cxeme. HenocraTok 3T0# ¢xeMbl — Heo6-
XOAHUMOCTb HM30JIMPOBaTh OT KOpPMyca pPOTOPH [MepPEMEHHbIX
KoHleHcaTopoB [l-KoHTypa — B Haluem c/iyyae He HMeer
3Ha4yeHHsl, TaK KakK MX BCe PaBHO HEOGXOAHMO H30JHPOBAThb
OT KOpryca YCHJMTeJsi M3-3a NMpUMeHeHHsi GectpaHcdopma-
TOPHOTO MHUTaHHS, a JOCTOHHCTBO 3TOH CXeMbl, 3aK/I0Yalo-
ueecss B OTCYTCTBMHM LIYHTHpylowero I1-kowTyp apoccess,
AJs ycuauTens, paboTalollero B JHana3oHe yactoT ot 3,5
1o 30 MTI'L, oueHb cylieCTBEHHO.

HanpsixkeHue nuTanus nogaercs Ha aHoawl VL2 u VL3
yepe3 pe3HCTOP KOHTPOJSI aHOLHOro Toka R3, ¢uJbTp
‘C8L1CY, nepBuuHyio obmorky T2, kartywku [l-kouTypa
L6, L5, L4 w antunapa3utHole uend L2R6 u L3R?7,

[lepekaiouaTenp S2 sBasieTcs nepekJioyaTejeM auana-
30HOB YyCH/MTeJsi MOLLHOCTH. OH 3aKopauyHBaeT HEUCIoJb-
3yemble Ha BKJIOUEHHOM [HanasoHe KaTyuwku [l-KoHTypa.
S2 umeet, B oTiMuMe OT NepekJioyarte/s NHANa30OHOB, TPaH-
CHBepa, He ceMb, a LiecTb NoJoXKeHUH: qHanason 160 M B ycu-
JMTeJie OTCYTCTBYeT (XOTH npd BBeaeHuu B [1-KoHTyp elwe -
OLHOH KaTyLIKH H BKJ/AIOYEHHH COOTBETCTBYIOLLErO MOJIO-
*eHuss S2 ycuauTenb Mor Gbl pa6oTaTh W Ha 3TOM AMana-
30He), TaK Kak BCeM KaTeropHsiM KOPOTKOBOJHOBHKOB B Ha-
el ctpaHe pabota MoulHocTbio 6ojee 10 Bt Ha puanasoxe
160 M He paspelueHa.

Wamepureabhblii npubop ycuautenss PA-1 BkJioueH ue-
pe3 nepekJiouaTesb S3, HMEOLIHH TPH MOJOXKEHHSA.

B nepBom (cMm. puc. 2.13) noaoxenun S3 — «Cero»
npu6op BKJIIOYaeTCs BOJbTMETPOM, M3MEpPSIOLLHM Hamnpsxe-
Hue Hakasaa VL2, VL3. OpHonosynepHOAHblli BbIMPSIMH-
TeJlb 3TOTO BOJbTMeTpa co6paH Ha auoze VD6 12126 (mox-
HO TNPUMEHUTb JI06GOH 1AMoL HAa CpelHHH BbIMPSAMJEHHbIH
tok oT 0,2 A u obpaTHoe HanpsikeHue He MmeHee 20 B).
Huox VD6 oaHOBpEMEHHO CHHXKAeT CpPeAHHH TOK 4epe3
JIaMMOUKY HHOHKalUMK BKJlOueHus ycuautens VL4, obGecne-
uuBasi He CJUIUKOM SIpKOe ee CBeveHHe.
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Bo Btopom noJsoxenuu S3 PA-1 usmepsier HanpsiKeHue
BbICOKO#l 4acTOTHl Ha BbIXoJe ycHaHTeas. [as atoro npw-
MeHeHbl JeJHTe b HanpspkeHust R12, R14, netektop Ha VD5 -
18 u ¢puabtp CI6RI3. 1118 31mechb MOXHO 3aMEHHTb Ha
1060/ BBICOKOYACTOTHbIH repmaHHeBblH JHOA. BeanuuHa
R18 o6ecneuuBaeT MoJHOe OTKJIOHeHHe cTpeaku PA-1 npu
MaKCHMaJIbHO# BBIXOJHOH MOLLHOCTH YCHJIHTeJS.

B TperbeM nosiokeHuH S3 KOHTPOJIMpYETCS CyMMapHblit
aHoaublt Tok VL2 u VLS. Ilpy MOLIHOCTH Hallero TpaH-
cuBepa 3TOoT TOK He mnpesbiwiaer 0,6 A. Ho nonycTHMbii
TOK uepe3 ABe Jamnbl 61145C paBen 1 A, v oH MOXeT OHITb
JOCTHIHYT NpPH YBeJHYEHHH MOILHOCTH Ha BXOJE JIHHeH-
‘Horo ycuautensi. [lostomy BesnuuHa RI5 Bbi6paHa Tak,
uTo wKana PA-1 npu H3MepeHHH aHOJHOTO TOKAa COCTaBJseT
1 A. '

CunoBoit TpaHchopmatop ycuautenss T/ HamoTaH Ha
TOYHO TaKOM XKe cepAeyHHKe, 4TO H CHJOBOH TpaHcop-
martop TpaHcusepa: LLI32, HaGop 25 mm. [lepsuunas 06-
MOTKa conepxHT 1000 BuTkoB nmposoaom [13B-2 0,35 (Bui-
oAbl /—2), nmoc 100 BuTKOB (BuBOA 3) H eule 100 BUTKOB
npoogoM [13B-2 0,5 (BbiBox 4). BropuuHbie 06MOTKH coO-
nepxat 200 BuTkoB nposoaom [19B-2 0,25 (BbiBoab I, 6)
u 40 BuTkoB nposogom [13B-2 1.8 (BbiBOanl 7, 8).

Tpancpopmarop 72 HamoTaH Ha TOPOHAAbHBIX cep-
netinukax 50BUY2 uapyxHbiM aHameTpoM 32 MM, BHYTpEH-
HHM 16 MM u BbicoTod 8 MM. [IBa cepae4HHKa CJOXEHb
1 o6MoTaHbl ¢roponaactoBoit JeHToi. O6MOTKa BbINOJIHEHA
IBYMsl cCKpyyeHHbiMH ¢ warom 10 mm mnposogamu MITO®
0,35 MM, yucsio BHTKOB 10 (T. e. moayyaercsi nBe OOMOTKH
no 10 ButkoB). Hauana o6eux o6MOTOK SIBJASIIOTCS HX «rO-
pPAYHMH» KOHLAMH (moMeueHl Ha pHc. 2.13 KpyXkamu),
a KOHLbl — «XOJIOAHBIMH» KOHLaMH OGMOTOK.

Tpancpopmatop T3 HamMOTaH Ha OLHOM TOPOHIAJIbLHOM
cepaeunuke 50B42 pasmepamu 20X 10X 5 mm. Kak u y T2,
- cepieuHHK o6MoTaH ¢roponaactoBod JeHTOH. O6MOTKa Bbl-
NOJIHSIeTCSA ABYMS CKPYYEHHBIMH C L1aroM 5 MM NPOBOAaMH
MIT® 0,12. Yucno sutkoB 15 (T. €. B Kaxaoit 06MOTKe
no 15 BHTKOB). )

L1 — craHpaprHblii npoccesib Ha aJbcH(epoBOM cep-
JedHHKe Ha TOK 0,6 A, unaykruBHocTblo 51 MkI'. Ecau npen-
no/siaraeTcst HCHOJIb30OBaHHE YCHJIHTeNSl C BO36yduTeseM,
obecneynBaloliUM. packauyky o Toka aHogma B | A, Hamo
3TOT Apoccesb 3aMeHHTb Ha 6oJjiee MOILHbBIH NPHOJH3HTEbHO
TaKOH K€ HHILYKTHBHOCTH.
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L2 u L3 uamorannl nposogoM [13B-2 1,0 u comepxart
no nsATb BUTKOB aHaMerpoM 10 MM, mJHHA HaMOTKH 20 MM.
OHH npHnasiHbl MapaJviesibHO pe3ucropaM R6 u R7 Tuna
MJIT-2 makcumanbHO G6JHM3KO K KOHTAKTHBIM KOJNaukam
3THX Pe3HCTOPOB.

L4 copepxHT yeThipe BHTKa nposojoM T13B-2 2,0, nua-
metp BUTKOB 30 MM, mjiuHa HaMmoTku 30 MM. DTa KaTylluka
Kapkaca He HMeeT. ,

L5 BbinosiHeHa npoBoiom [I9B-2 1,5, uucio BHTKOB,
CYMTasi OT KOHUa, coeidHeHHOro c¢ L4, 242+ 34 3, aua-
MeTp BHTKOB 35 MM. DTa KaTyllKa TaKXe He HMeeT Kap-
Kaca, HO BHTKH MNponylieHbl 4Yepe3 OTBEPCTHS B CTEKJO-
TEKCTOJIHTOBOH MJacTHHe TOMUKHOH | MM. OTBepcTHs HMeIOT
auamerp 1,6 MM W mpocBepseHbl ¢ waromM 4 MM, Tak 4To
o6iasi a1HHa o6MOTKH L5 paBHa 36 MM.

L6 HamoTaHa Ha NJacTMaccOBOM KapKace AHaMeTpoM
30 MM H comepXHT 12 BuTkoB npoBogom [19B-2 1,0, anuna
HaMOTKH 15 mMM. Ycuauteap (cM. puc. 2.1) obecneunBaer
nosy4yeHue BbiXOZHOH MoiHoctH 200 Brt, pa3spelwenHo#
paauocTaHuusim 1-ii kateropuu. [as paaHocTaHuuil 2-i Ka-
TErOpHH TAKOH YCHJHTe]b He HyXeH. Heo6xomumbie B 3TOM
ciayyae 50 BTt BbIXOJHOH MOIUHOCTH 06ecneuynBaloOTCA CXEMOH,
nokaszaHHOH Ha pHc. 2.1, co caelylOLUIHMH H3MEHEHHSIMH:

BBINIPSIMHTENb NHUTaHHS aHONHOH uend co6Hpaercsl Mo
cxeme 6e3 yNBOEHHS] HanpsXKEHHs, [JS1 YEro HCKJIIo4aloTCs
nuo VD3, katon VD2 noaknioyaercsi K BepXHEMY MO cXeMe
puc. 2.1 BuiBoay C4, R5 nojaxJiouaeTcs K 3TOMY BbIBOLY
C4, a C3, C5 u C6 uckmouaiorcs;

onaHa u3 aamn VL2 wau VL3 co BceMH cOeAHHEHHbIMH
C Heil JeTajiiMH He YCTaHaBJHBaeTCH.

JleTanH H KOHCTPYKUHS JHHEAHOTO YCHIHTENR
MOLLHOCTH

Pesne K2 u K3 nonxHel o6ecneydBaTh KOMMYyTaLHIO MoLL-
HOCTH BbICOKO#H yactotel (10 30 mI'u) coorsercTBeHHO 200
u 10 Br. Mx o6MOTKH HOMKHbI ObITb PAaCCYHTAHBI HAa Ha-
npsbkeHde nuTaHus 24 B. B kauectBe K2 MOXHO npH-
meHuTh pene PIIA-16, nacnopr .P®4.523.080, a B Kaue-
ctee K3 pene PIIB-2, nmacnopr PC4.521.292. OpHako B
kKauectBe K2 u K3 MOXHO NpHMEHHTb H HH3KOYacCTOT-
Hble pene. [IpH ux BbI6Ope Haa0 HCXOIAHTb H3 CJENYIOLIHX
yCSIOBHH:
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. peJie JOJ/KHBI 6bITb COGpaHbl HA OCHOBE XOPOLUUX H30J5-
LLMOHHBIX MaTepuaJoB (dapdop, ¢proponaact, caoaa, niacr-
macca AT4 u 1. n.); '

paccTosiHHe MeXJy pPa3OMKHYTbIMH KOHTakKTamu y K2
* IO/DKHO ObiTb He MeHee 2 MM, y K3 — He MeHee | mM;

MAoULab KOHTAKTa A0JIKHA ObiTs y K2 ne menee 2 mm?,
y K3 — ne menee 0,5 mm*

BHE 30Hb KOHTAKTOB NepeKkJaIoYalollHecss 4acTu peJe
JOJUKHBI OblThb yjaJeHbl APYr OT Apyra, Tak YTO. eMKOCTb
MEXY Pa30MKHYTbIMH KOHTAKTaMH He JOJKHA ObiTb 60Jb-
we 1..2 nd.

[lepekatouartenn S1 u S3 — kepamuueckue, tuna I1TK.
Y 83 ob6sizaTenbHO n0JXKeH ObiTb Y3KMH MOABHXKHBIH KOH-
TaKT, 3aMblKaHHe WM COCEHHX HENOABMIKHbIX KOHTAKTOB
HEeJlONY CTHMO.

B kauectBe S2 uenecoo6pa3HO NMpUMEHHTb OJHOMJATHBIMN
IeTOUHbI! nepekaoyatesb thna [1P -Ha BoceMb paGouux
noJioXKeHu#. B kpaliHeM cayyae MOXHO 06OHTHCb M mepe-
kaouatesem [1I'K, ucnosb3oBaB nBe niaThl HA OJMHHAALATH
NOJIOKEHHH, BKJIOYEHHblE MapaJlie/ibHo.

. Konaencarop Hactpoiiku I1-koHtypa CI3 nonKeH HMeTb
3a30p Mexay niacTHHamu He MeHee 0,8 MMm.

KoHpeHcatop perysnupoBKH cBsidu ¢ aHTeHHo# Cl5 —
CTPOEHHbI OJIOK KOHAEHCATOPOB MNEpEMEHHOH €MKOCTH OT
pagHoBelllaTe/IbHblX ~ NPHEMHHKOB,  BbIYCKaBIIUXCH B
40—50-x ropax (c 3a30poM MeXAy NJaCTHHaAMHU OKOJO
0,5 mMM).

duekTposauTHYecKHe KoHpaeHcatopul C3, C4, C5, C6,
C7 — tuna K50-7.

Kongencatop C8 — 6ymakHbii, Hanpumep Tthna MBI'TI,
koHaeHcatop C9 — 06si3aTesbHO CJIOASIHOH HJM  KepaMH-
4YeCKHH.

Konnencatopn Cl1, Cl4 — 6ymaxHble, tuna K42-y2
uan  MBM. Kounencatop CI12 — KepaMuueckui, THvna
KM{4, 5, 6.

Konpencatopsl C/, C2 nyduwie Bcero npUMEHMTb Mpo-
xonHble Ha 220 B nepemeHHOro Toka.

KoHcTpykumusi /HHEHHOro  ycuJuTes sl MOKa3aHa Ha
puc. 2.14, 2.15, 2.16.

Ha puc. 2.14 u3o6paxeH coOpaHHbii JIHHEHHBIH yCHJIH-
TeJb CO CTOPOHbI NepeaHeii naHean. KOHCTpyKuus ycuJau-
TEM COCTOMT (KakK M KOHCTPYKLUMSI TpaHCHBepa) H3 nepen-
Hel H 3a]HeH naHesel, coelMHeHHbIX WaccH. Koprnyc ycuJ/u-
TeJisi COCTaBJE€H H3 [BYX Kpblll€K — BepXHEH M HHXXHeH,
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Puc. 2.14. KOHCTpyKUHSt JIHHEHHOrO YCHJHTeNR! MOLLHOCTH. Bua co cto-
pOHbI nepeaHeill naHeau

KOoTopble Kpenstcsi no 6okaM BuHTaMu M3 B raiiku, pas-
BaJ/iblloBaHHble B liaccH. IlepenHsis W 3alHsAs naHeau
Kpensitcs BuHTamMM M3 B raiiku, pa3sBaJ/bllOBaHHble B
nepeaHem u 3aaHeMm otrubax waccH. [lpaBas yacth wac-
CH CBEPXy HMEeT MeperopoiKy, KOTOpas KPenuTCs BHH-
TaMd M3 K nepeavein u 3amHeil naHesnsiM. B astoit mepe-
ropojke ecTb rafKd, KOTOpble CJyXaT [Jsi KpelJeHus
BEPXHEH KPbILLIKH. ’

[lepennsis ¥ 3amHfAs naHeJH HM3roTOBJIEHBl M3 XXECTKOIO
IIOpaJIOMHHHUSI TOJIIMHOH 3 MM, a LliaccH, MNeperopoaka
H KPbILUKH — K3 THyLIEerocs AOpajiOMHHHS TOJILHHOH 2 MM.
B kpbliikax Hag W noja MectoM ycraHoBkH VL2 u VL3 cne-
JlaHbl pelleTKH AJs cBOGOJHOro npoxoja BO31yXa.

Ha nepenHiolo naHesib ycH/IHTeJsl BbiBeJEHbl PYUYKH Ha-
crpoiiku [l-koHTypa. OHH cBsfidaHbl C OCAMH KOHAEHCATO-
poB CI13 u Cl5 TeKCTONHTOBbIMM H3OJSLHOHHBIMH BTYJ-
kamMu. K mnepenneit naHenu uveTbipbMsi BHHTamMu M3 uyepe3
BTYJIKH NpHKpeNJeHa niaTa nepekaouatens S2. B HuxHei
yacTy nepejHed naHeJH (MOJ LWIAcCH) YCTAHOBJEHbI Mnepe-
kaouatesd S/ u S3 M JaMNoOuYKM HHAMKALHMH: BKJIOYEHHSA
ycuautessi B ceTb — VL4 H nepexojna Ha nepegavy c yCHJIH-
TeseM — VLI.

Ha 3anmHiol0 naHesb BbiBeleHbl Hald lIacCH pa3beM X3
(aHTeHHa) H moa lwaccH — pa3beMbl X/, X2, X4, nepxa-
TeJqb npefoxpaHuTens FUI/ H NOTEHUHOMETDP YyCTaHOBKH
TOKa MOKosl JaMN ycHIuTeas R4.

119



;l\ u o °
NN AN 7
er— [ f B\ vo| (o

s

1° I=5is
T or vy ——]

Puc. 2.15. KoHCTPyKUHS JIHHEHHOTO YCHAHTEs MOILHOCTH. Bua Ha waccu
cBepxy. [ny6una waccn — 280 mm

Bua Ha waccu co CHAATBIMH KpbILIKaMH CBepXy MOKa3aH
Ha puc. 2.15. CaeBa OT neperopoikH HaXOAHTCSI «BLICOKO-
YagTOTHasi» 4aCTb YCHJIMTeNs, chnpaBa OT Hee — yCTpO#-
CTBa NHTaHHA.

BeixoaHoit TpaHcopmatop T2 cMOHTHPOBaH BMecTe C Jie-
TaJsAMH CXeMbl H3MEPEHHS BbIXOJHOTO HaNpsXKeHHs Ha nJjaTe
C rnevyaTHbIMH NpOBOJHHKaMH. PacrnoJioxeHve pnerajeli Ha
3TOH NJlaTe W ee neyaTHble NPOBOJAHHKH BUIHbI Ha pHc. 2.15.

Jlamnet VL2 u VL3 ycraHOB/JEeHbl B OKHE llacCH Ha
nsarte, yKpervieHHOH noJ LaccH, TaK UYTO MexXAy MJaToH
H waccu obpasyetcs 3a3op BbicoToH 35 MM. Uepe3 3ToT 3a-
30D M OKHO B L1AacCH NMPOXOJAHT BO3AYX, oxJaxjaawluud VL2
n VL3
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Puc. 2.16. KOHCTpPYKUHs JIMHEHHOTO YCHJIMTENSl MOWHOCTH. Bua Ha waccu
CHH3Y

Autunapasutuble uenu L2R6, L3R7 u onuH BbiBod L4
NpHNasiHbl K MHCTOHY, Pa3BaJ/lbLlOBAHHOMY B CTEKJOTEKCTO-
JUTOBOH cTOHKe BblcOTOH 80 MM, yKpeleHHOH Ha uiaccH
C MOMOLUBIO AIOpaJIIOMHHHEBOTO YTroJIKa.

Jerann avomHo#t uemu VL2 u VL3 ycraHoB/eHbl Ha
njate U3 (o/IbTHPOBAHHOTO CBEPXY CTEKJOTEKCTOJIHTA, MPH-
BHHuUeHHOH cBepxy waccH. [loa 3Tol naartoit HMeeTcss OKHO
B lIAccH, 4yTo obecrneuynBaeT H3OJSALHIO AeTasell aHOAHOM
uenH OT Kophnyca YyCHJAMTeNsl (B MeCcTax KpenJieHHs MJaThl
K WaccH ¢oJbra yaaJjeHa).

Jerann ycTpoHCTBA .NMHUTaHHsI KpensiTCs K, LIacCH yepe3
H3OJMALUHOHHYIO MJaTy C MeYyaTHbIMH NPOBOAHHKAMH CBEpXY,
obecreyHBalOLHMH MOAK/MIOUEHHe H COeAHHEeHHe KOPMyCOB
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C3, C4, C5, C6, C7, VT1, VD2, VD3, VD4. 314 npoBoa-
HHKH BHIHbI Ha pHC. 2.15. \

Bua Ha 1waccH co CHATbIMH KpbILIKaAMH CHH3Yy MOKa3aH
Ha pHc. 2.16.

Pesucropet R2, R15, R16, koHaencartop CI7 ¥ auoabl
VDI, VD6 ycraHoBJeHb Ha MOHTa)HOH mnjate (6e3 rme-
YaTHOTO MOHTaxa).

Huonwt VD2, VDI, VD4 u tpausucrop VTI ycraHos-
JleHbl Ha TOHKHX H30JISIUHOHHBIX Lai6ax H3 CJIOAbl TOJLLH-
Hoit 0,3...0,5 MM, uTo obecrneuHBaeT AOCTATOYHbIH TerlIo-
OTBOJ- C 3THX 3JIEMEHTOB Ha IUACCH.

[Tnara ¢ nanenbkamu aaa VL2 u VL3 umeeT neyaTHble
MPOBOJHHKH, MOKa3aHHble Ha pHC. 2.16.

TpancthopmaTop T3 ykperniieH Ha 3a[Held NaHenH YCHJH-
Tess ¢ GTOPOMIacToBOH MPOKJAAAKOH TOMLHHOR 3 MM. BHHT,
KpenslHMH 3ToT TpaHchopMaTop (Kak H BHHT, KpensuiHi
T2), no/xeH O6biTb H3rOoTOBJEH K3 H3OJSILHOHHOTO Mare-
pHaJaa.

PeryanpoBKa JIHHEHHOro YCHJHTEJNS] MOLLHOCTH

1o BKJIOYEHHS] YCHJHTEN B CeTb LEJeCcOO6pasHO Mpo-
JesnaTh CJAeAylolllHe OMnepauHH:

y6eauTbcsi B H30JUHH 0O6LLero MNpoBOAAa YCHJHTes
OT ero kKopnyca;

MOJOrHATh WIKaJNy H3MepeHHs aHOAHOro TOKa;

npoBepHTb HacTpoiiKy [l-KoHTypa Ha Bcex aHana3oHax.

M3oasiuns obulero npoBoaa yCHAHTe sl OT Kopmyca Mpo-
BepsieTcst OObIuHbIM omMMeTpoM (TecTepom). JKesaTesbHO
NoACTpaxoBaTbCs MPOBEPKOH 3TOH H3O0JSILHH C TOMOLLbIO
MCTOYHMKA MOCTOSIHHOrO HamnpsikeHHs okoJo 600 B, Bk.jio-
YEHHOr0 MeXXay OOLUWM MNpOBOAOM YCHJHTeNs (HampHmep,
BbiBOAaMH 2, 5, 7 VL2, VL3) u waccu uyepe3 BOJbTMETP
(Tot ke Tectep). ConpoTHB/EHHE WH3OJSLUHH AOJXKHO ObITb
6oabire 10 MOwm, noka3aHus BOJIbTMETpPA IMPH MpPOBEpKe
C BbICOKOBOJIbTHbIM HCTOYHHKOM MOCTOSIHHOTO TOKa — [OJIH
BoJbTa. [IpOBEepPHTL 3Ty H30/AUHIO MeXAYy OOLLHM-[IPOBOAOM
H llacCH Ha MepeMEeHHOM TOoKe (HanpuHMep, MEeroMMmeTpom)
HeJNb3sl, TaK Kak KoHaeHcaTopbl C/ u C2 BkjIOueHbl napaJ-
JI€JIbHO 3TOH H3O0JISILLHH.

1l MOArOHKH WIKaJjbl H3MEpeHHsI aHOQHOro ToKa Heob-
‘XOAHMO MOJAK/AIOUHTb HCTOYUHHK MOCTOSIHHOrO TOKAa Hamps-
XKeHHeM okoJ0 5 B uepe3 amnepmerp napaJe/ibHO pe3i-
cropy R3. [loa6opom BenuduHbl RI5 poOHBaeMcst TOYHOro
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coBnajeHnsi nokasanuil PA-1 (S3 B nonoxenun «An00»)
1 amnepmerpa.

[TpoBepky Hactpoiiku [1-koHTypa mnpoiue Bcero caesnaTb
C MOMOLLBIO reTepOAHHHOro HHAHKaTopa pe3oHaHca. [Ipu
£ro OTCYTCTBHH MOXHO MoAk/MouuTh Bbixofx ['CC k BbIxony.
yCcHaHTeJs1 (K HOPMaJlbHO pa3OMKHYTOMY KOHTakty K2)
H KOpIyCy YCHJ/IHTeas, a BbICOKOYACTOTHbIH BOJbTMETp —
Mexay aHoaoM VL2 uau VL3 W 0O6lUHM NPOBOAOM YCHJIH-
tesst. [Ipu 3Tom ¢ BeiBoga 'CC Hamo noaaTb Ha ycHJHMTENb
Hanpsikenxe He MeHee 0,1 B.

[1pu npaBHbHO nompo6paHHbIX HHAYKTHBHOCTSX L4, L5,
L6 pe3onanc [1-koHTypa noJikeH Ha6JiORaTbCsl NPH BeJH-
ydHax emkocteidl CI3 u Cl5, GIH3KHX K YKa3aHHbIM B
taba. 13.

Tabauya 13
[IpoUeHT OT MAkCHVAIbHOH eVKOCTH
AHana3soH, M

Cl13 Cls5
10 10 30
15 15 50
20 20 70
30 30 100
40 40 100
80 70 100

Ecan Ha nuanasoHe 10 M mpH yKa3aHHbIX Bbille JaH-
HbiX L4 W peKoMmeHayeMbix 3HauyeHHsix emkoctedt CI3 u Cl5
pe3oHaHc HabJaopaercs Ha vacTote Huxe 28 MI'u, pas-
ABHraTb BHTKH L4, a Tem O60Jiee yMeHblUaTb HX UHCJIO
HeJ1b3sl: CJleflyeT [POBEPHTb MPABUJbHOCTb BbIMOJHEHHS] MOH-
taxa [I-KoHTypa — yaaJileHHOCTb INPOBOAHHKOB, CO€[H-
HawWHX aHoael VL2, VL3 ¢ Cl5, or Kopnyca, MHHHMa/b-
HOCTb AJIHHbI BCeX MPOBOAHHKOB, obpasyiouux [I-koHTYyp
Ha auanasode 10 M. (IIpd yMeHblUeHHH HHAYKTHBHOCTH
L4 KI1Il aHoaHoii uenu, a cJef0BaTeNbHO, H BCEro YCHJIH-
Tess1, pe3ko ynager.) [loaroHka MHAYKTHBHOCTeH KaTylliek
[1-koHTypa Ha ocTaJbHBIX QHana3oHax CKopee BCero He Io-
TpebyeTcsl.

Bkalouaem ycuiuTenb B ceTb. YcTaHoBUB S3 B 1oJ0xXKe-
Hue «Cerb», BbiGHpaem moJoXKeHue S/, NpPH KOTPpPOM Ha-
npsixeHue Hakasna VL2, VL3 pasHo TouHo 6,3 B, u moaro-
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HfeM BeaHuuHy RI6, npu kotopoit PA-1 paer nokasaHue
Ha OJHOM H3 JejleHHH BOJH3H KOHUA IIKaJbl (Hanpumep,
80 mMkA). dTo nokaszaHue H GyHeT KOHTPOJNBHbIM TPH Mpo-
BepKe HampsiKeHHs1 CeTH.

[MpoBepum pa6oTy BbIMpsIMHTENIEHl HA «XOJOCTOM XOLy»
(ycHIMTeNb BKJIIOYEH, HO He mnepeBefeH B pexxum «flepe-
daua»).

Hanpsixxenue Ha C7 ponxHO GbiTb He MeHee — 50 B
(3mech ¥ [JaJibilie BCe HaNpsikKeHHs 3aMepslOTCH MO OTHO-
LIeHHI0 K «o6leMy npoBoay» ycuuauteasi). Tok VL2, VL3
NoJIXKeH GbiTb paBeH HY.JIO.

Hanpsixkenne Ha nosoxuTedbHbix BbiBogax C3, Cb
IOJKHO ObiTb OJM3KHM K 600 B, a Ha NOJOXHTE/JbHBIX .
BoiBogax C4, C6 — 6au3kum k +300 B. Hanpskenue Ha
smutrepe V711 — 6auskum k -+ 150 B.

[nsi npoBepKH paGoTbl HCTOYHHKA HAMpPSIXKEHHSI MHUTa-
Hus pesie K2, K3 u cmewuenus Ha cetkax VL2, VL3 3amkHeM
KoHTaKThl pesie K/ (S1 B nonoxenun «Brkarwoueno»). Hanps-
KeHHe — 50 B 10/1)KHO CHHM3HTbCA Ha BeJHYHHY, OJH3KYIO
K 10 B. Harpysum HcTouHHK nitaHusi avomoB VL2, VL3
(uaH TogbKO VL2 ycuanuTenst, peAHa3Ha4e€HHOro AJs paaHo-
CTaHUMH 2-H KaTeropuu) pe3uCTOpPOM, CMOCOGHBIM KpaTko-
BpeMeHHO paccesiTb MouiHocTh a0 300 BT, npu noax.io-
yeHHH Kotoporo PA-1 (S3 B nojoxkeHun «AHOO») NOKaxeT
ToK okoJio 500 MA. Hanpsixkenne + 600 B 10/1KHO CHH3HTB-
csi He GoJee uem Ha 50 B, +300 B — He Gojee uem Ha
25 B.

Harpyaum crabuausatop nanpsixkeHuss + 150 B pesucro-
pom 1,5 kOm. Hanpsixxkenne -+ 150 B m0/XKHO CHH3HTbCA
He Gojee yem Ha 5 B. .

o nomauu Ha ycuauTelb BO36Y>KAEHHSI Harpy3um ero
3KBHBAJIEHTOM aHTEHHbl — B JAaHHOM CJy4ae OueHb TO-
IOOWAET Jlamna HakaJHBaHusi MowHocTbio 300 Bt Ha nHanps-
xeHue 127 B (B kpafiHeM ciyyae mMOJOHAeT M Ha Hanps-
Kenue 220 B). i

[NepeBoauM paaMOCTAaHUHIO B peXHM MNepelayd mpH
OTCYTCTBHH BBIXOJHOH MOLIHOCTH NepelaTyHKa TpaHCHBepa.
C nomowbio R4 ycraHaBiHBaeM TOK Nokos aHoaoB VL2
H VL3 paBubiMm 75..100 MA (asis omHoit Jaamnbl VL2 —
40...50 MA).

Tenepb nocreneHHo yBeJMYHBaeM MOLLHOCTb Ha BbIXOJE
nepejaTyHKa TpPaHCHBepa, KOHTPOJIHPYA aHOAHbIA ToK VL2
u VL3. [1pn HeHactpoeHHoM [1-KOHType OH '1O/IKeH NOCTH-
ratb 300 MA Ha auanasode 10 M, 400 MA — Ha auanasoHe
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15 M u He meHee 500 MA — Ha oCTaJIbHbIX JHaNa3oHax.
ATy npoBepKy Halo AenaTbh B TeyeHHe He GoJjee | ¢, HHaue
aHoan VL2 u VL3 neperpeiorcsa! [as ofHO#H JlaMNbl yCHJIH-
TeJsi PaJHOCTaHLUHH 2-A KaTeropHd MaKCHMaJbHbBIH aHOIHbIH
TOK [AOJXKeH ObiTb He MeHblle MOJOBHHBI OT YKa3aHHbIX
BbiLU€ 3HaueHHil. Tak Kak Hanpsi)KeHHe nUTaHWsA aHoma VL2
B 3TOM cayuae He 600, a 300 B, To u3MepeHHe aHOAHOrO TOKa
npyH HeHacTpoeHHOM [1-KOHType He cOCTaBHT GOJIbLIOH CJI0X-
HOCTH. _

C nomoubio pyuek Il-koHTypa mRoGHBaeMCsi MaKCHMaJlb-
HOM MOILHOCTH Ha Bbixoje ycuJautens. I[lpu 3Tom KoHTpo-
JIMpyeM BeJIMYHHY H TMOJIOXKEeHHe <«MpoBaJia» aHOAHOINo TO-
Ka — oHa gao/KHa coctasasTh 10...20% oT MaKcuMmyma
3TOTO0 TOKA M TOYHO COBHAAATb C MAaKCHMYMOM BbIXOJHOMH
MOLLHOCTH. .

C HauwHM TpaHCHBEPOM HOpPMaJlbHO paboTalolHi YCH-
JuTeNb OTAaeT Ha auanasoHe 10 M okoso 100 Br, Ha ama-
nasoHe 15 M —okoso 160 Bt U Ha ocrajbHbiXx AHanaso-
Hax — okoJsio 200 Br. [Ipu ucnosnb3oBaHHH 6oJiee MOLLHOrO
BO36YAHTENsT YCHJHTEJ]b MOXET OTAABaTb B aHTEHHY He Me-
Hee 400 BT Ha Bcex KOPOTKOBOJIHOBbIX [HanasoHax, COOT-
BETCTBEHHO B BapHaHTe YCHJHTeNsl AJs PaaHOCTaHLHH
2-ii Kareropuu — He MeHee 100 BT.  Yka3aHHble MakcH-
.MaJibHble MOLIHOCTH B aHTEHHe MOXHO ce6Ge MO3BOJIHTH
TOJLKO Ha NMHKaxX CHrHajaa npd pabore TesedOHOM.



3. AHTEHHbI JIIOBUTEJIbCKHX
KOPOTKOBOJIHOBbIX PALUOCTAHLIUHA

[loka Bbl 6blIH  KOPOTKOBOJIHOBHKOM-HaGJionaTeeMm,
MOJKHO OblJIO OGOHTHCH H HE€ OueHb 3(DPEeKTHBHOH aHTEHHOH.
Jla 1 BO MHOIHX Hace/JeHHbIX [TYHKTaXx Halled cTpaHbl pamuo-
JIO6HTe]b, He HMEIOLHH pa3pelleHHsl Ha 3KCIayaTalHio
nepejaiolled paaHOCTAHUHH, He HMeeT MpaBa YyCTAHaBJH-
BaTb HapyxHble aHTeHHbl. M3BecTHO, uTOo cjaGbifi CHrHa.d
OT MJIOXOH NPHEMHOH aHTEHHbl MOXXHO MPHHSATb, HCMOJb3YS
umerowhics B rnpHemHHKe 3anac ycuaenus. Ho B cayuae
nepelayd Ha TaKyl0 aHTeHHY CHrHaJbl OyAyT MpPHHSTHI
TOJbKO OMHXAHIUHMH KOppecnoHaeHTaMH. JTa HepaBHoO-
3HAYHOCTb KauecTBAa AaHTEHHbl [JS1 TPHEMHBbIX H Mepeaalo-
UIHX pajHOCTaHUHi o6bsicHsieTcs ciedylowwkM. Ecan npHem
BeJeTC Ha MaJjo3¢p(eKTHBHYIO (OObIYHO MPOCTO MaJieHb-
Kyl0) aHTeHHY, CHIHaJbl BCe€X KOPPECNOHAeHTOB OyayT
OAHHAKOBO cJabbl W, YBEJHUHB yCHJIEHHE MPHEMHHKA, MOX-
HO MPUHATb GOJbIUYIO YACTb 3THX CHrHaJ0B. BosbLUHHCTBO
nepejalolLHX JIO6UTeNbCKHX pajHOCTaHUHR 0060py10BaHbl
JOCTATOYHO 3((PEeKTHBHbIMH aHTEHHAMH, M CHCHaJ [nepe-
JaTyuka C Mano3(p@eKTHBHOH aHTEHHOH MOTepsieTcaA Ha
(oHe HX CHrHAJOB, €CJH, KOHEYHO, HEeIOCTATKH aHTEeHHBb
He KOMMEeHCHPOBaHbl GJH30CTbIO K IMpPHHHMaeMOH paaHo-
CTaHLHH WJIH pE3KHUM yBeJHYeHHeM MOLLHOCTH repeaaTyHKa.

Ilpu maneiiliell BO3MOXHOCTH HaAO MOCTPOMTb XOPpO-
LIyl0 aHTeHHY M AJA npHema: chaabble CHrHaJbl HaH6oJee
OT/a/JeHHbIX, a 3HAYHT, W CaMblX HHTEpPECHbIX pagHOCTaH-
UHH MOrYT ObiTb MPHHATH TOJNbKO MPH MOJHOM HCIOJ/b30-
BaHMH YYBCTBHUTEJbHOCTH [PHEMHHKAa, K BXOLY KOTOPOro
0 IK.JI0Y€HA BbICOKOI((PEeKTHBHAA aHTEHHA.

126



Coopy»KeHHe xopolleidl KOPOTKOBOJIHOBOH aHTEHHbl A€J0
OueHb TPYIOE€MKOe W [JIf Hero COBeplUeHHO He MOAXOAHT
MeToa «npob6 H OWHOGOK», BMNOJHe MPHIOAHbIH, HanpHmep,
NpH 3KCMEPHMEHTax ¢ OAHHM H3 Y3/J0B [pHEMHHKA HJIH
nepesatuydka. Hago cHavasna TtuiaTeabHo Bbi6paTb THM aH-
TEHHbI, MOArOTOBHUTb H MPOBEPHUTb BCe€ Heo6XOAHMble MaTe-
pHa/Jbl H [€TajJH H TOJIbKO [0cJe€ 3TOro BbIGHpPaTbCA Ha
Kpbilly.

- Caenyer NOMHHTb, uTO paboTa Ha BbICOTE 1ECATKOB
MeTpoB KpaHHe omnacHa. [loaTomy ycraHaBaHBaTb aHTeHHY
Hano o6si3aTeJbHO ¢ yyacTHeM crpaxyioluero. Ecau Ha kpbi-
e HeT OrpakAeHHs, HeoO6XOAHMO K MPOYHOMY MOSCY MpH-
Bfi3aTb He MeHee MpOYHYIO BepeBKy, KOTopas MpH pabore
Yy  Kpasi KpblliH Bceraa Jo/XHa ObiTb XOpOWO 3akKpen-
JIeHa H He HMeTb CJ1abHHbI.

H eie oaHO HanoMHHaHHe H3 06/1aCTH TeXHHKH Ge3onac-
HOCTH: HeJb3sl NpOTSrHBaTb aHTeHHbl HajJ TOKOHEeCYLIHMH
NpoBOJaMH, BKJIOYasi H paaHOTPaHCASILHOHHble, HamnpsKe-
HHe Ha KoTopbix o6biyHO 220 wuau 900 B. Cayuaiinbiii
06pblB aHTeHHbI MpHBeJeT K ee MajeHHI0 Ha 3TH MPOBOAA,
a CBHCAIOUIMH K 3eMJe KOHEel, aHTeHHbl MOXeT CJaYyXHTb
HCTOYHHKOM CMepTeJbHOH OMNAaCHOCTH AJA HHUYero He MoAO-
~ 3peBaIOLLHX MPOXOXKHX H GeCNeYHO HIrpalolIHX AeTed.

3.1. OBLHE CBEJAEHHSA MO BbIBOPY AHTEHHbBI

Bbi6op aHTeHHbI M06HTENbCKOH KOPOTKOBOJHOBOH paaHo-
CTAHUMH [OJKEH [POH3BOAHTbCA HCXOAS] H3 KOHKPETHBIX
yCJOBHH pacnoJoxeHHss paauoctaHuxu. [1pH aTom Heob6xo-
OMMO YYHTbIBaTb: BO3MOXHble pa3mepbl aHTEHHbI, BO3MOX-
HYIO BbICOTY aHTEHHBl, CNMOoco6 CBA3H H3Jydalolled 4YacTH
aHTEeHHbl C pafHOCTAHUHEH.

Pasmep auteHHb

HasHaueHHe nepejalouled aHTeHHbl — Mpeo6pa3oBaTh
SHEPrui0 ObICTPONEPEMEHHOTO TOKA B 3HEPTHIO 3JIEKTPO-
MarHUTHOrO MOJIsi, PacnpoCTPAHSAIOILETOC OT AaHTEeHHbI
B OKpY)aiolllee npocTtpaHcTBo. [IpHeMHas aHTeHHa, HHYEM
He OTJIMUasiCb OT nepepaiolled, pewaeT O0OpaTHyl0 3anady.

B oTiMuHe OT ApYrUX 3/1€MEHTOB 3JEeKTPHUECKHX LeneH
aHTEHHa [OMHMO AKTHBHOTO W PpeaKTHBHOTO CONpPOTHBJE-
HUI XapaKTepu3yeTcsi ellle H HEKOTOPbIM COMpPOTHBJEHHEM
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H3JyueHHs. FIMeHHO MOILLHOCTb, Bblg€/eHHasi Ha COMNPOTHB-
JIeHHH H3J1yYeHHsl, H YXOJHT H3 aHTEeHHbl B 3(PHUP, 8 AKTHB-
Hasi U peakTHBHasi MOILHOCTH, paccedBaeMble HJ/H 3aNacae-
Mble B €e AaKTHBHOM MJH pEaKTHBHOM COMPOTHBJEHHSIX,
«OCTalOTCSI» B aHTeHHe HJH CBA3aHHbIX C HeH 3JeMeHTax
paavoctaHuud. [losTomy, uem 60Jibllie COMNPOTHBJIEHHE H3-
JyyeHHs, TeM O6oJibluasi 4acTb HePrHH, MOABEJEHHOH K aH-
TeHHe, OyleT H3/]yuyaTbC B BHAE 3JIEKTPOMArHHTHOTrO MoJs,
a He TPAaTHTbCA HA HarpeB OKPY’KAlOLLero Bo3ayxa.
PaccmorpuM npocreiiluylo aHTeHHy-Aunoab (puc. 3.1).
Ecan anuna aunonsi [ 3HauYHTeIbHO MeHblle [JHHBI BOJ-
Hbl A, COOTBETCTBYIOLLEH uacCTOTe MEPEMEHHOro TOKa, [IH-
Tawllero AMNOJb, H3JyYeHHs SHEPTrHH B BHIe pacnpocTpa-
HSIIOLLErOCsl 3J€KTPOMAarHHTHOrO M0Jisl MpakTHYecKH He Oy-
NeT H COMNpPOTHBJIEHHE H3Jy4yeHHs AHMOJASl 6GJH3KO K HYJIO.
[To mepe yBeinueHHs1 [HHB JHIIOA €ro H3JydalollHe
CBOMCTBa YJyullalOTCs, YTO XapakTepU3yeTcsi POCTOM CO-
npoTHBJAEHHs H3ayueHHs. [lpu l=;— noJlyuuM npekpac-
HblH H3JyuYaTeJb C CONpPOTHBJAeHHeM H3JydeHus 75 Om. Ero
aKTHBHOe COMpOTHBJeHHe (OJIH3KOe K OMHUYECKOMY COIlpo-
THBJIEHHIO [POBOJOB, H3 KOTODbIX BLIMOJIHEH AHIOJb) 3Ha-
yuTesibHO MeHbwe 75 OM, u noatomy KIII noaysosHOBOrO
aunoas 6ausko k 100%. Ilpu npanbHeiinem yBeJHYeHHH
IJIMHBL JHI10JI5 €ro COMpPOTHBJEHHe H3JY4YeHHS MpPOAOJXKaeT
yBeJNIHYHBATLCSA, HO Me[JIeHHee, 4eM pOCT AKTHBHOIO CO-
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NPOTHBJEHHS yLTUHAIOWHXCcSA npoBoaoB (puc. 3.2). Ilosro-
MY COOTHOLUEHHe COMPOTHBJIEHHSI H3JYYEHHS W COMNPOTHBIE-
HHSI OMHYECKHX [0T€pb B [HMOJE (KOTOpblE€ MPOCTO PacCTyT .
NPOTNOPUHOHANbHO €ro AJHHe) Y aHTeHH, 6GoJsiee NJHHHBIX,
yeM [I0J1YBOJIHOBbIH AHIMOJb, CHHXKaeTcsi. MMeHHO nostomy
NOJIYBOJIHOBbIH AHIOJb HAlleJg LHPOKoe pacnpocTpaHeHHe
B IIPAKTHYECKHX KOHCTPYKLUHAX KOPOTKOBOJIHOBBIX AHTEHH.

[1pu ymedbwennu AauHbl aunoast KI1[ aHrenHo-¢u-
JepHOro ycTpoHcTBa OyaeT CHHXaTbCs, TAK 4YTO HCIOJb-
30BAHHE aHTeHHbl C JIHHEHHbBIMH pa3MepaMH MeHblUe %
SHEPreTHYeCKH HEeBLITOAHO.

Hcxoass M3 H3/10)XKEeHHOTo, MOXHO CHOpPMYJIHPOBATH MO-
JIOXKeHHe, BepHoe aJas Joboro caydass paiaqHoaio6HTeb-
CKOH MpaKTHKH: KOPOTKasi aHTEHHAa He MoXKeT ObiTb XOpo-
wed. BcTpeTHB onKcaHHe aHTeHHbl, Haqo 06A3aTeNbHO Mpo-
BEPHTb, KAKOBO OTHOLLIEHHE €e JIHHEHHbIX pa3MepoB K AJHHe
BoJHbl. Ecau 3To orTHoweHHe Medblie 0,25, HHuero nyr-
HOTO OT aHTEeHHbl OXHAATb He MPHXOLMTCH, [dae ecJH
ONMCaHHe COMpOBOXAAeTCsl BOCTOPXEHHbIMH KOMMEHTa-
pHAIMH aBTOpa. 3aMeTHM, Y4TO M0] AJHHOH aHTEHHbI cjaeayeT
NOHHMATb HMEHHO e¢ JIHHeHHbIH pas3mep, a He QJIHHY Mpo-
BOLOB, H3 KOTOPbIX OHa H3rOTOBJEHA. «YJIHHAIOLIHEe» Ka-
TYIIKH MOTYT CKOMIIEHCHPOBATb DEAKTHBHYIO COCTaBASIO-
LLYIO BXOAHOrO COMPOTHBJIEHHS] @HTEHHbI, yJYYIUHTb pacrnpe-
JesleHHe TOKAa MO ee AJHHEe, HO MPHHUHMIHAJBHOIO YJyu-
LLIEHHS1 XapaKTePHCTHK YKOpDO4YeHHOH aHTEeHHbl He obecreuar.

dro cnpaBeaaHBoe A5 J06OH aHTEHHbI [10J10XKeHHe
BOBCe He 03HaudeT, YTO AHTEHHA C AJHHHbIMH 3J€MeHTaMH
Bcerga xopolua. MoOXHO yMYIAPHTbCA COOPYAHTb 60JbLIYIO
aHTEHHY, pasJiHYHble YacCTH KOTOPOH CO31al0T KOMIEHCH-
pylooluHe ApYyr Apyra 3JIeKTpOMAarHHTHble MOJfA, TaK 4TO Bce
coopyxeHnHe 6yner HeappeKTHBHBIM. [leyanbHbiit npumep —
M3BeCTHasi MHOTHM (K C4acTblo, OOJIbLIHHCTBY TOJbKO MO
ee OMHCAHHIO) AaHTEHHA «MTHYbSl KAeTKa». Y 3TOH aHTeHHbI
3J1€MEHTbl, MO KOTOpPbIM TEeKYT MpOTHBO(Aa3Hble TOKH, pac-
NOJIOXKeHbl B HeNOCpeACTBEHHOH OJIH30CTH ApYyr OT apyra.
W ecan BbIMONHHTL €€ TOYHO MO OIHCAHHIO, OHA BOOOILe
He Oyner paborarThb.

Bbicota aHTeHHb,

PeanbHas KODOTKOBOJIHOBasi aHTe€HHa Bceraa pacnoJa-
raeTcss Hajld MOACTHJAMOLLEH MMOBEPXHOCTbIO HA BbICOTE,
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COH3MepHMOH ¢ AJHHOH BoJHBHL. [lepemeHHOe 3seKkTpomar-
HHTHOe T[oJe, cO3/1aBaeMOe AaHTEeHHOH, Bbl3blBaeT B MOA-
CTH/alolledl  MNOBEpXHOCTH  (3eMJsi, MNpOBOASALLASA  Kpbl-
wa 4 T. N.) nosiBleHHe TOKOB. Mx neficTBHe 3KBHBAJIEHTHO
MOSIBJIEHHIO MOJ dHTEHHOH eule OJHOH AaHTEeHHbl, HaxoAas-
leiicss MmojJ MOACTHJAlOLleHl NOBEPXHOCTbIO Ha rybHHe,
paBHOH BbicoTe aHTeHHbl. TOKH, TeKyliHe B 3TOH MHHMOH
aHTeHHe, MpPOTHBO(MA3Hbl NeHCTBYIOLHM B peaJbHO cylle-
CTByIOLIEH.

Yem O6svxe aHTEHHA K MNOACTHJAAOLIEH NpoOBOAsLLEH
NOBEPXHOCTH, TeM 6oJiee MOJHO 3JEeKTpPOMarHWTHOe noJe,
co3jlaBaeMOe TOKaMH B NpOBOAsiLEH MOBEPXHOCTH, KOMMEH-
cHpyeT noJje aHTeHHbl. IMeHHO mMo3TOMy aHTeHHa, moaBe-
lleHHas oyeHb HH3Ko (Huxe 0,1A), Bcerga pa6oTaeT MNJ0XO.
Ilpyroe neno, eciH BbiCOTa aHTeHHbl COM3MepHMa C AJIHHOM
BoJIHBL. Toraa pesyabTHpyloulee noje Gyaer GJH3KHM K HY-
JIO TOJbKO B IJIOCKOCTH, COBMajawiled ¢ NOACTHJAOLLEH
rnoBepxHocTblo. B HampasiieHHH >xe, HaxoAsilleMcsi MOJ He-
KOTOPbIM YIJIOM K TFOPH3OHTY, MO/, .CO3[laBaeMble TOKaMH
B aHTeHHe W MOACTHJAIOWEH NOBePXHOCTH, OYyAyT CyMMH-
poBaTbCHl. ‘

Hcxoas W3 ycjoBHH pacnpoCcTpaHeHHS KOPOTKHX BOJH,
KOTOpble OnpefesiloT ONTHMaJbHble YIJIbl H3JY4YeHHs [0
OTHOLUEHHIO K TOPH30HTY, KOPOTKOBOJIHOBble aHTEHHbl C ro-
PH3OHTAJIbHLIMH 3J/1eMEeHTaMH Lejecoo6pasHo pasmellaTb
Ha BbICOTE OT —f;— A0 A Hajg mNpoBoOAsiuledl NMOBEPXHOCTHIO.
LleHTpasbHYIO »Ke uacCTb aHTeHHbI C BepPTHKaJbHbIMH H3J]Yy-
YalUKHMH 3/JeMeHTaMH Halo MNOAHMMAaTb Ha pacCTOsiHHE
or 0,IA g0 % OT 3TOH MOBEpPXHOCTH. 3aMeTbTe, YTO YUH-
TblBaTb BbICOTY AHTEHHbl HAJ0 HMEHHO Haj M[poBoAslef
MOBepXHOCTbI0. EC/M aHTeHHa BHCHT Hajl CyXoH LWHGepHOH
Kpbille# [JepeBSHHOro 10Ma, TO 3TO — PacCTOSIHHE OT aH-
TE€HHbl [0 3eMJIH, a ecJH Haj >Xesae306eTOHHOH — To pac-
CTOSIHHE, K COXKa/J€HHI0, Hal0 CUHTATb HMEHHO OT KpbILLH.

CBsi3b AHTEHHBI C TPAHCHBEPOM

[Ipexxne Bcero 3amMeTuM, YTO XOTS Ha MPHHUHITHAJIbHBIX
3/1€KTPHUECKHX CXeMaX aHTEHHY 4acTo H306pakaloT ¢ OJHUM
BbIBOAOM, KakK H BCAKHH notpebutesb (MJIH HCTOUHHK)
3/JIEKTPHYECKOTO TOKA, OHA [IOJXKHA MOAKJIOUATbCA K TpaH-
CHBEepY ABYMs BblBOAAMH. Y [HMNOJS BCE€ SICHO — MHTaHHe
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Ha Hero mojaercsl B ABYX TOYKaxX. A cayKawuil aHTeHHON
MPOBOA, MOAKJIIOYEHHbIH K TPaHCHBEPDY OJHHM KOHLOM,
B [eACTBHTEJbHOCTH CTAHOBHTCA aHTEHHOH TOJILKO MNpH
COeJMHEHHH Koprnyca pajHOCTAHLUHH C «3eMJeil» (3asemJe-
HHeM, MHUTalolled ceTbio H T. M.).

HHrepecHo, 4To BO MHOMHX CNpaBOYHHKAaX .Jsl pajgHo-
mo6uTesied TNPUBOLMTCH YHHKa/lbHasi CcXeMa, BO3HHKILAs
B [1aBHHe BpeMeHa B pe3yJjbraTe oneyaTkd (puc. 3.3).
[lepenaua 3Hepruu OT nepenaTinka B AaHTEHHY B ITOM cJjyuae
BO3MOXKHa TOJIbKO 3a CYeT MNapa3HTHOH EeMKOCTH Mexay
KatywkaMd LI u L2 uin HeKOTOpPOH eMKOCTH Mexay L2
H KOpNycoM paaHOCTaHUWH (AJsi HOpMaJibHO# paboThl
B 3TOH cXxeMe HeOGXOAMMO HHXXHHUH BbiBOA KOHTypa L2C
COeMHHTb C «3eMJel»).

Jnst cBA3W aHTeHHBI C pajHOCTaHUHed, eclM OHH yjaa-
JIeHbl ApYT OT ApYra, Cay>XHT ¢uiaepHas auuua. Hauwe Bcero
3TO KoakcHaJbHbiH Kabeab THna PK, nByxnpoBonHbiii Ka-
6esb MJIH OJHHOYHBIH NPOBOA.

OcHoBHasi xapaKTepuCTHKa (puIepHbIX JHHHII — BOJHO-
Boe comnpoTHBjeHHe. Koakcua/ibHble Kkabenu BbiMyCKaloOT
C BOJIHOBbIM conpoTuBjeHueM 50, 75 u 100 Om. [IByxnpo-
BOJHbIE JIMHHH C HM30JILHeH H3 MOJHITHIAEHA H NOAOGHBIX
eMy MJacTMacc HMeiOT BOJIHOBOE COMPOTHBJIEHHE OKOJO
200 Om. BoanoBoe compoTHBJ/IeHHe [BYXNMPOBOAHBIX JIMHHH
C BO3AYIUHOH H30JsilHEl M pAcCCTOSIHHEM MeXAYy TMpoBO-
namu 100..300 MM okoo 500 Om. OpHHOUHBIH MpOBOA
TOMUWHKHOA 1...5 MM, 3HauWTeJbHO yAaJ/leHHbli OT OKpyXaio-
KX npeameroB, o6sajgaer BOJHOBbIM COMNPOTHBJIEHHEM
okoJio 600 Om.

[Torepy B KOakcHa/bHbIX W ABYXNPOBOAHBIX JIMHUSIX
CBSI3H HA KOPOTKHX BOJIHAX ONPEAEeJSIOTCH OMHUYECKHMM CO-
MPOTHBJIEHHEM HX MPOBOAHHKOB (Ha yactoTax Huxe 30 MIu
JH3JIEKTPHUECKHMH MOTepsiMH B H30JUHH cneuuasbHbix BY
kabesied MoxXHO npeHebpeub). [lo3ToMy [/Isi mnoBbiLIEeHHS
KI1 ¢uaepa xenaTesbHO HCNONb30BaThb TOJCThie KaGesH.
310 0cO6GEHHO BaXXHO Ha BbLICOKOYACTOTHBIX JHANa30HaXx,
TaK KakK M3-3a CKHH-3((eKTa conpOTHBJIEHHe MPOBOJHHKOB
C yBeJIHYeHHeM 4acToTbl Bo3pacraeT. CyliecTBeHHA M AJIMHA
kabensi: yeM Kabesb AJIMHHEE, TeM OH A0JKeH ObiTb TOJILLE.

OaHHOYHBIH NPOBOA NMOMHMO MOTEPb JHEPrHH B OMHue-
CKOM COMPOTHBJIEHHH YaCTb 3HEPrHH TepsieT H 3a cueT ee W3-
JgydeHusi. UeM OH AJMHHee, TeM MeHblUasi 4acTb MOLLHOCTH
nepeaaTunka GyaeT H3JyvaTbCsl MMeHHO aHTeHHOH. Hekorpa
nony/asipHasl y KOPOTKOBOJIHOBMKOB BCEBOJIHOBasi aHTeHHA,
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NHTaOLAsACAd OJHHOUYHBIM npoBoaoM,— VSIAA (B Hawe#l
cTpaHe ee 0ObIYHO Ha3biBaJIH «aMepHKaHKa») MO 3TOH MpH-
YHHe B HacCTosilllee BpeMsi MPAKTHYECKH He MpPHMEHSIeTCS.

Ecan BxoaHOe conpoTHBJIEHME aHTEHHbl He PaBHO BOJI-
HOBOMY CONpOTHBJIEHHIO (uaepa, B nocjeiHem o6GpasyeTcs
cTOsiYasi_ BOJIHA, YTO NMPHUBOAHT K HepaBHOMEPHOMY pacrpe-
JeJeHHIO 1O /[J/IHHe HanpsixKeHHs M Toka. OTHOlUeHHe Mak-
CMMyMa HanpsiXKeHHs WJIH TokKa B (uaepe K HX MHHHMYMY
Ha3biBaeTcsi Ko3(pouunentom crosiveit Boaubi (KCB). Ilpu
noJIHOM corjacoBaHuu ¢uaepa c aHrenHol KCB pasen enu-
HHlUe M MoTepd B ¢uaepe MHHHMaJbHbL. [IpH yBesHueHHH
KCB KI1[ ¢uaepa cuuxkaercs. 1 neno TyT BoBce He B TOM,
YTO 4acTb 3HEepPruu sikOObl TepsieTCA 3a CUET ee OTPaXKeHHS
OoT aHTeHHbl B ¢uaep. OMHueckHe norepH B ¢uiepe mnpo-
NMOpLHOHAJIbHbl KBaApaTy BeJHYHHbl TEKYLLEro Mo HeMy
Toka. [losToMy pe3koe Bo3pacTaHHe nOTepb Ha yuyacTkax
C YBeJHYEHHbIM TOKOM He KOMMEHCHPYETCH YyMeHblLieHHeM
noTepb Ha yyacTKax C yMeHblUHBIUHMcS TokoM. Ha puc. 3.4
u 3.5 npuBegenbi rpaduku 3asucumoctd ot KCB KI1J
(uaepHbIX JIHHHH, BBIMOJHEHHbIX H3 KOaKCHaJlbHpIX Kabe-
aeit PK50-2-11 (uapyxublit avamerp 4 mm) u PK-75-9-13
(HapyxHblit auamerp 12 mm). Kak BHAHO M3 3THX rpaduKosB,
npu AjauHe Kabeast 60 M Ha auHana3oHe 160 M nmpuemsemoe
3nauenne KI1J Toscroro kabeas 6yaner u npu KCB, paBHom
10, a y Toukoro kabensi yxe npu KCB, pasuom 3,5, KI1[
6yne’r ke 70%. Ilpu anune kaGeass 30 M Ha puana3oHe
10 Mm u y, TosIcTOrD ka6eas npu KCB, pashom 3,5, KI1I
Huxke 709, a y tonkoro kabeass K1 npu KCB, paBHom 1,
Tosbko 609% u npu yeennuennn KCB no 4 oH cunxkaercs
1o 40%. F'paduki MO3BOJISIOT OLEHHTb NMOTEPH B KOAKCHAJIb-
HbiX Ka6ensix B 3aBucHMocTH oT KCB 1 Ha ocTaJibHbIX KOpPOT-
KOBOJIHOBbIX AHana3oHax (MX 3HAYeHHs JiexaT MeXay Moka-
3aHHbIMH Ha puc. 3.4 u 3.5). Kak BuauM, nosiBjieHHe CTOSIYHX
BOJH BpPEAHO ISl MPOTSIXKEHHbIX JHUHHHA C O6OJIbLIUMH MO-
TepPsAMH, @ NMpPH KOPOTKHUX JIHHHSIX C MaJbiMH NOTEPAMH CTe-
neHb COlJIaCOBAHHA aHTeHHbl C (UAEPOM CYILLECTBEHHOIO
3Hauenusi aas ero KI1J He umeer.

3.2. AHTeHHBD Ajs paboTnl Ha aHanasoHe 160 m

Ouanazon 160 M JieXXHT Ha rpaHHue CpPeiHHX H KOpOT-
KUX BoJIH. [lais cpegHHX BOJIH OCHOBHOM BHJA pacnpocTpa-
HeHUst — TaK Ha3blBaemas 3eMHasi BOJIHA, CYLUeCTBYOLlas
BOJIM3H 3eMHOH MOBEPXHOCTH H HMeollast TOJIbKO BepTH-
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Puc. 3.6. [lonyBonHoBbl# aunosb Ha 160 M

KaJIbHYIO MOJIAPU3aLHIO (BEKTOP 3JIEKTPHUECKOro Mojsi mnep-
NeHAHMKYJISIpEH MOBEPXHOCTH 3eMJIH).

JlanbHsasi cBSi3b Ha KOPOTKHX BOJIHAX OCYLIECTBJISiETCH
3a cueT TaK Ha3blBaeMoil MNpPOCTPAHCTBEHHOH BOJIHbI, KO-
TOpasi OTpa)kaeTcss HOHOC(epol U MOXKET HMeTb KaK BepTH-
KaJ/IbHYIO, TaK M TOPH30HTaJ/bHYIO noJasipusauuio. [Ipu pa-
6ote Ha 160-M auanaszoHe paaHoJOOHTeJH-KOPOTKOBOJIHO-
BHKH HCMOJIb3YIOT KaK 3eMHble, TaKk H MNPOCTPAHCTBEHHbie
BOJIHbl. IMEeHHO no3TOMY XKesaTeslbHO AJISi 3TOro AHanasoHa
HMETb aHTeHHY C BEPTHKaJlbHbIM H3jyuyaTesem. [locko/bKy
BePTHKa/bHbli 4eTBepTbBOJIHOBbLIH BUGpaTop ansa 160-m nua-
na3oHa TPYAHO 'COOPYAHTb Jaxe B BOOGpakeHHH (ero Bbl-
coTa jJoJ/kKHa ObiTb 0KoJo 40 M!), aHTeHHbl 3TOro AHana-
30Ha ’KeJlaTeJbHO BBIMOJIHATE W3 HAKJOHHbIX MPOBOAHHKOB.

lMoayBoaHoBLIH BHGpaTOp HA 160 M

[1pumep yaaunoro noJyBoJsiHOBoro BH6patopa Ha AMana-
3o 160 M npuBemeH Ha puc. 3.6. [dauHa u3ayuaioulei
4acTH aHTeHHbl paBHa 75 M. B ueHTpe 3Toii uactu B ee pas-
pbIB BK/IOYEH KOaKCHaJbHbIH KabeJb.

Junonb u3rotoBasieTcs M3 MeLHOro HJu OuMeTasliH-
yeckoro nposojaa guametrpom 3...4 mMMm. B kauecrBe ¢uaepa
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Puc. 3.7. TlonknoueHne Koak-
CHaJbHOro Kabesas K AHNOJIO

Lesecoo6pa3HO HCMNO/Mb30BaTh KOaKCHaJ/bHble KaGeid ¢ BOJ-
HOBbIM conpoTuBjeHHem 75 Om — PK75-4-11, PK75-4-12,
PK75-4-15, PK75-4-16. [1pumensitb GoJiee ToJCcTble KabeJsu
vet cmbicia — KII[l ¢unepa u tak 6yner 6auskum k 100%.
MoXXHO npHMeHHTb H KaGeJb C BOJHOBbIM COMNPOTHBIE-
Huem 50 Om — Hanpumep PK50-2-11. I1pu atom KCB B ¢u-
nepe Gyaet okoJso 1,5, Ho ero KI1Jl ocrauercs mocraTtouHo
BBICOKHM.

Cnoco6 mnoax/oueHdsi Kabens nokasaH Ha puc. 3.7.
B KayecTBe H30/18TOpa B LEHTPe [HMNOJS HCNOJNb3YyeTCst
JNOCTAaTOYHO MNpOYHAsi MJAACTHHA H3 OprcTek/aa, TeKCTOJNHTa
MJIH TeTHHaKca ToJWMHON He Menee 10 mm. KaGeab kpe-
MUTCH B HHUIKHeH 4YacTH MJAaCTHHbl C NOMOLUbIO MeTaJlIH-
yeckaii ckoObl M AByX BHHTOB M4. OnJjeTka H LeHTpa/b-
Has JKuia pacnauBailorcs 6e3 HaTAra, Tak ytobbl Becb BeC
Kabenst BOCpHHUMAJCA CKOGOM. '

[TockonbKy . kabenb pacnoJsaraercss BOJH3H aHTEHHD
neprneHAMKYJSPHO  H3JydyaTesio, KakHe-JH60 CHMMeTpH-
pyiouiHe ycTpoicTBa He TpebyioTcs.

AHTEHHA <HAKJIOHHbIH JayyY»

Ecau nom, B KoTopom npoXkHBaeT pajHo/io6HTeNb, 3HA-
YHTEJIbHO HHXKe OKpYXKAIOUIMX MpeiMeTOB, MOCTPOHUTL aH-
TeHHy, NMOKa3zaHHYyl Ha puc. 3.6, TpyaHo. B 3tom cayuae
MOXKHO MPUMEHHTb AHTEHHY THNA <«HAKJOHHBIH Jyu», MpH-
Mep BbINOJHEHHSI KOTOPO#H mnoka3aH Ha puc. 3.8. [liuua us-
Jyuyaloileil yacTH 3TOH aHTEeHHbl /s paboTbl Ha KHanas3oHe
160 M pomxkHa Geite oT 35 Ao 200 M. AHTeHHa MeHblueH
AMuHbl Gyaer umerb Huskuit KII[, a Gonee aamuuas —
HeJOCTaTOUHYI0 MeXxaHHuecKylo npouHocTb. [luraHue Ttako#
aHTeHHbl npou3BoauTcsl 6e3 ¢uAepa, cO CTOPOHbI KOHLA,
Yy KOTOPOro pacnoJiokeHa paAHOCTaHLHSA.

AHTeHHY «HaKJIOHHBI JlyY» MOXKHO MCMOJ/Ib30BaTb U MPH
pacrno/ioXKeHMd paaMOCTaHUMH Ha BepPXHEM 3Taxke A0OMa,
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Puc. 3.8. AHTeHHa «HaK/IOHHBIH J1yu»

BO3BbILIAIOLLErOCs Hal OKPYXAIOUWHMH CTpoeHHsAMH. B 3ToMm
c/lyyae OHAa NMHTAeTCA CO CTOPOHbI KOHLA, 6oJjee MOAHATOro
Haja 3eMJiel.

O6si3aTesbHbIM aTPHOYTOM aHTEHHbl «HAKIOHHBIA Jyd»
ABAsieTcs 3a3emJeHde. OueHb Xopollo, ecqau BOJH3H paaHo-
CTAHUHH TMPOXOAMT TMPOBOA KOHTypa 3a3eMJIeHHs A0Ma,
K KOTOPOMY MOJKJIIOYEHbl MauTbl KOJIJIEKTHBHBIX T€J€BH3HOH-
HoiXx aHTeHH. C 3THM 3a3emJjeHHeM H HeOOXOAHMO COeIH-
HUTb KOpNyC paaMocTaHuMH. MOXKHO B KauecTBe 3a3eM-
JIeHUs] UCMoJb30BaTb M BOAONpOBoAHble TpyObl. Ecau Ta-
KOro «eCTeCTBEHHOro» MCTOYHHKA 3a3eMJIeHHsl HeT, ero Mpu-
JeTCSl H3roTOBHTb CaMOCTOsiTeJbHO. I/ 3TOro B 3eMJlI0
3abuBaeTcsi MeraJjJuyeckas Tpy6a AJHHOH He MeHee 3 M.
JKesatesbHO, uTOObl ee HUXKHHH KOHEL LOCTHI BOJOHOCHOIO
c/10s 3eMJIH, B IPOTHBHOM Cjlyyae B CyXylO MOrojay npuiet-
Ccsl NepHOAHYECKH 3eMJll0 BOKPYr TpyObl MNOJIMBATb BOLOH.

B kpaiinem ciyuae posb 3a3eM/eHHS MOXeT CbirpaTh
NHTAOWAasA ceTb, COeJHHEHHAast C KOPMYCOM paAHOCTaHLHH
KOHeHCcaTopaMH ceTeBbiX (HIbTPOB TpPaHCHBepa M JIHHeH-
HOrO YCHJHMTE/ISI MOLLHOCTH (XOTSi MOCJEHHH Ha auana-
30He 160 M U He pabotaer, ero ceteBOH (UJLTP AEHCTBYeT).
Ho Toraa npu npueme Ha Bxoa TpaHcuBepa OyAayT nocTynathb
MOl Hble CeTeBble [OMEXH, a NpH mnepejadye Ha MPOBOAAX
CeTH BO3HMKHYT BbICOKOYACTOTHble HAMps)KEHHs,, KOTopble
Hen30€XHO BbI30BYT pa3fpaxceHHe coceieil, HMeIOLWHX Mar-
HHTOQOHbI, MPOUrpbIBaTeNH, CeTeBble pajHONPHEMHHKH
U TeseBu3opbl. Eille oaHO ¢/encTBHE MJIOXOTo 3a3eMJIeHHs
Kopnyca paaHoCTaHUMH, paboTaiollleli HAa aHTEHHY C «OJHO-
NPOBOAHbIM» TMHTAHHEM: BbICOKOYACTOTHOE HANpsi)KeHHE Ha
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Puc. 3.9. Coraacyiolee ycTpoicTBO AJiSi aHTEHHb «HAKJOHHBIH Jyu»

Kopnyce MHKpOGOHa MOXKET YYBCTBHUTE/bHO «KYCHYTb» Ba-

wH ry06ol.
[1Ipu pnuHe nyya paccmaTpuBaeMoil aHTeHHbl, GJH3KOH
A 3A A

K -, = Wi %—, ee BXOJHOe CONpOTHBJIEHHE COCTaBHUT je-

CATKH OM, 4TO obecrneynBaeT HOPMaJibHYI0 HAcTPoiKy [1-koH-
Typa TpaHCHBepa — MaKCHMyM HamnpsiXKeHWsi B aHTeHHe
OyneT NOCTUraTbCsl NMPH ycTaHOBKe pyuku «(C8sa36» B moJio-
)Ke€HHe, He COOTBETCTBYylOLlee MHHHMYyMYy €MKOCTH KOHAeH-
caTtopoB TpaHcHBepa. Ecan ke Hacrpoiika [1-koHTypa nponuc-
XOJHT TNpH TNOJHOCTbIO BbiBeIEHHOM O6J/I0KE KOHJEHCaTOpoB
peryJMpOBKH CBSi3H C aHTEHHOH HWJIM MpH KpaiHUX MoJlo-
KEHHSAX DYUYKH «Hacrpoika», Mexay aHTEHHOH H TpaHCH-
BEpOM HeoOXOAMMO BKJIOYHTL COFJlacyioilee YyCTPOHRCTBO,
cxemMa KOTOpOro npuBejeHa Ha puc. 3.9.

Cornacyouiee YCTPOHCTBO COCTOHT H3 3JIEMEHTOB Ha-
cTpoiiku aHteuubl SI, 82, L1, Cl, uameputenss KCB, B ko-
topeiit BxoasaT PA-1, VDI, C2, RI, R2, R3, u nepekJio-
yaresnst «Pabora» — «Konrpoae KCB» S3.

[lepekniouatenp S/ B noka3aHHOM Ha CXeMe MOJIOXKEHHH
BKJIIOYAeT KOHAeHcaTop nepeMeHHOH eMKocTH CI/ W KaTylluKy
C M3MeHSieMOH MHAYKTHBHOCTbIO, cocTosiiuyio u3 LI u S2,
nocjeaoBaTeJbHO ¢ aHTreHHOH. [lpH 3TOM BO3MOXHA KOM-
neHcauusi Kak HMHAYKTHBHOMH, TaK M eMKOCTHOiHl cocTaBJsIO-
LHX BXOAHOTrO COMNPOTHBJIEHHS AHTEHHbI.

Bo BTOpoM mnosioxeHWH S/ aHTeHHa BKJIOYaeTCA Mna-
paasenbHo C/, a TpaHcHBep — nocjefoBareibHo ¢ L/
u S2. B 3TOM cuayyae ocyllecTB/sieTcs TpaHchopmaums
BBICOKOTO BXOJHOTO CONPOTHBJIEHHS aHTeHHbl (NpH AJH-

o A
He Jyua, OJIM3KOH K 5 HaH A, OHO MOXeT COCTaBJ/ifiTh
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THICIYH OM) B COMpPOTHUBJIEHHE, H3MepsieMOe [NeCSATKAMH OM.

Hameputenp KCB npeacrasiasier co60ét MOCT u3 compo-
THBJIEHHH, B AMaroHaljb KOTOPOrO BKJIIOYEH BbICOKOYACTOT-
Hblil BOJIbTMETP, cocTosilHi U3 getektopa VDI, C2 u BOJbT-
Merpa mocTosiHHoro toka R/, PA-1 (no mocTosiHHOMY TOKY
RI wn PA-1 Bk/ioueHbl MnapaJlienbHO [€TeKTOpY, TakK Kak
RI> R4). OaHo nneyo Mocra o6pasoBaHO pe3ucTtopoM R2
M BXOJIHbIM COTMPOTHBJIEHHEM HACTPOEHHOH aHTEHHbl, a Apy-
roe — peauctopamu R3 u. R4. Koraa BXoAHOe CONpOTHB-
JeHHe HaCTPOEHHOW aHTeHHbl paBHO 75 OM, moct Gyzaer
c6anaHcHpoBaH M noka3aHus PA-1 paBHbl HYJIO, YTO COOT-
BeTCTBYeT pe3yabraTy u3mepenuss KCB, paBHoMy eauHuue.
[Tpu pa6ote c cornacyiouiuM ycrpoiictBoM S3 cHavaJsa ycra-
HaBaMBalOT B noJoxeHue «Kourpoas KCB». Iloab3ysich
opraHamMu HaCTPOHKM aHTEHHbl, AOOHBaeMCsi MHHHMyMa
nokasaHuit PA-1. 3atem nepesoaum S3 B nokaszaHHoe Ha
puc. 3.9 nonoxeuue «Pabora» W ocyulecTBiasieM peryJiu-
poeky [l-kouTypa TPaHCHBEPA MO MAaKCHMYMy TMOKa3aHuii
ero HHAMKaTOpa BbIXOAHOH MOLHOCTH.

Kartyuika L/ cornacyioulero ycTpodcTBa HamoTaHa Ha
nJ1acTMaccoBoM Kapkace niamerpomM 30 mm nposoaom [13B-2
0,55. BHyTpH cekuui HaMOTKa BeleTCS BHTOK K BHTKY,
MeXAYy CeKUMsIMH ocraBJjsieTcsi 3a3op | mm. Kaxpnas cek-
UHS coRepXUT 12 BHTKOB.

AHTEeHHA «TPeyroJbHHK»

AHTeHHa «TpeyrojibHHK» [Jsi pa6oThl Ha [Hana3oHe
160 M nokasaHa B mJjaHe Ha puc. 3.10. [JauHBI CTOPOH
TpeyrojibHHKa NMpHOJH3HTENbHO paBHbl Mexay cobol (Heob-
XOAHUMO BblkepXaTb OOLLYI0 AJHUHY H3Jydaiolled 4acTH aH-
TeHHbl). [luTaercss 3Ta aHTeHHa KoakcHaJbHbIM KaGesneMm
C BOJIHOBBIM COMpPOTHBJEHHeM 75 OM, NMOAKJ/IOUEHHBbIM B pa3-
pbiB NpoBoja, o6pa3yioulero TpeyroabHUK, y yria, 6/H>KaH-
lero K pacrnoJjioxeHHio paauocraHuudu. Kabesab nonassizbi-
BaeTCsl K OTTSIXKe, KpeMnslleid 3TOT yroJ aHTEHHbI.

AHTeHHY «TpeyroJibHHK» YAOGHO HATSHYTb Hal JBOPOM.
Ecan BbICOTBI KpenJieHUsi BEpIUHH TPeyroJbHHKA OAHHAKOBbI,
MAaKCHMYM H3JyuyeHHUsi Oyaer Hanpas/ieH BepTHKaJbHO. JTO
He TaK YX MJOX0: Ha HH3KOYACTOTHbIX AHANa30Hax CBSA3H
Ha pacCTUSIHUS B COTHM KHJIOMETPOB MPOBOASATCA 3a CueT
OTpaKeHHsi OT HOHOC(epbl, MNPOUCXOASLLEro MNpH Yyriax
OTpa)<eHusi, OJU3KHX K MAKCHMYMYy H3JY4YeHHsI TaKoro
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Puc. 3.10. AHTeHHa «TpeyrojtbHHK»
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Puc. 3.11. CaBoenublii aunoJb Aast pa6oTbl Ha auanasoHax 40 u 80 m
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TpeyroibHuka. Ho ans 6osee na/nbHUX CBsidell »KeJlaTeJlbHO
NOAHATb OAMH M3 YIJIOB TPeyroJibHHKa. JTO JIerko cieJaThb,
ecJii OAHH H3 COCeJHMX [OMOB 3HAUHTE/bHO Bbille OCTaJlb-
HbIX, B MPOTHBHOM CJyuyae NMPHAETCH HA ONHOH Kpbille ycTa-
HOBHTb MauTy BbicoTOH 15...20 m.

OnucaHHass aHTeHHA «TPEeyroJbHHK» BIOJIHE Y/OBJIETBO-
pHuTesbHO paboTaeT Ha BCEX OCTaJbHbiX KOPOTKOBOJIHOBbIX
nuanasoHax. Tak kak 3anuTbiBalOILMA TpeyroJbHHK Kabesb
penko ynaercs caenatbh kopoue 30 M, A5 3pdeKTHBHOH pa-
60Tbl aHTEHHbl Ha BBICOKOYACTOTHBLIX AManaszoHax HeoOxo-
JHMO HCMOJb30BaTb [OCTAaTOYHO TOJICTbli KOaKCHaJIbHbIM
kabeab — Hanpumep PK75-9-12.

3.3. AHTEHHbBI AJi1 PABOTbI
HA N1 HANA30HAX 40 H 80 M

Has auanasonHos 40 1 80 M keJsaTelbHO HMETb OT/EJb-
Hyl0 aHTeHHy. Ee pa3mepbl 3HauHTe/bHO MEHblie, YeM Yy aH-
TeHH aasi 160-m guana3oHa, 4To MO3BOJISAET CO34aTb BHICOKO-
3 PeKTHBHYIO aHTeHHy, o0ecneudBalOLLyl0 MpoOBejeHHe
NaJbHHX CBsi3eH.

JiByXaHana30HHbIH AUNOJb

CnaBoenHblit aunoab (puc. 3.11) xopouro paGoraer ogHO-
BpeMeHHO Ha auana3onax 40 u 80 M. Boicota nunoas noJkHa
6biTh He MeHee 20 m. IluTaHMe B aHTeHHY nopaeTrcsi Koak-
cHaJ/IbHbIM KabesieM ¢ BOJIHOBbIM COTMpOTHBIeHHeM 75 Om.
[Moakiouenne kabesnss K AUNOJAAM LejecooOpa3HO BbINOJ-
HHTb B COOTBETCTBHH C pHC. 3.7.

[lono6Hass aHTeHHa MOXKeT GbITb YCTAHOBJIEHa W Ha 01-
Holi maute (puc. 3.12). Paauoso6utesn ee oGbIUHO Ha3bl-
BaoT «Inverted V» («nepesepHyras V»). Bbicora mauthl
Mo OTHOLIEHHIO K TJIOCKOCTH, K KOTOPOH KpensiTcsi KOHLbI
nunoJsieit, gfokHa 6bith 10...20 M (siyuwe Gosbuie). Jlunosau
B NJaHe pacnoJsarailorcsi noa yriom 90°, oTpe3kd aAunons
Ha auana3oH 40 M noc/e H30JATOpa HapallMBaIOT MpPOBO-
[IOM, [eJaiolMM HMX IJHHY PaBHOH AJIMHE NHMNOJS Ha AHa-
na3ode 80 M. [IMTaHue K aHTeHHe UeJsecoo6pa3HO MOJBO-
IMTb KOAaKCHaJibHbIM KabeJileM C BOJIHOBbIM COMpPOTHBJIEHHEM
50 Om (PK50-7-11, PK50-7-15, PK50-9-11, PK50-9-12).
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Puc. 3.12. Aurtenna «Inverted V» na aBa auanasoHa

Takasi aHTeHHa JaeT XopolluHe pe3yJ/bTaThl NPH MPOBEAECHHH
NaJjibHHX CBA3€H.

BepTHkaabHas aHreHna

Ha nuanasonax 40 1 80 M noaBecHTb TFOpH30HTaJbHble
aHTeHHbl Ha BBICOTY, NPH KOTOpOi#l oGecneyHBaeTcsl NpHXKa-
THe JHarpaMMbl HanpaB/JeHHOCTH B BEPTHKaJbHOH MJOCKO-
CTH K TOPH3OHTYy, AocTaTo4Ho TpyaHo. [lostoMy npu npo-
BeJCHHH JaJbHHX CBA3eH OuyeHb 3((¢PEeKTHBHBIM OKa3bl-
BAlOTCA aHTEHHbl ¢ BePTHKaJbHbIM BHOPATOpPOM.

Ecan y Baulero noma MeTaJsjiHueckasl Kpbilla, Ha Hed
MOXXHO YCTAHOBHTb 4€TBEPTbBOJIHOBbIH 1ITHIPb BbICOTOH 20 M
s paborbl Ha 80-m auanasode. LlTeipb KpenHTcs Ha H30-
JATOpe, MHTAIOLIKA aHTEHHY KOoaKcHaJbHblii Kabesb C BOJI-
HOBbIM conpoTtHBaeHHeM 50 Om noakJ/louaeTcss LeHTpaJb-
HbIM TNPOBOJHHKOM K HHXXHEMY KOHLY LUTHIPS, a OIJeTKa
Kabens npucoeaHHsieTcss K Kpbime. Ha /3 BbICOTB WTbipsi
HeOOXOAHMO YKpeNnHTb pacTAXKKH H3 KanpoHOBOTo LIHypa
WK ToJcToil secku (pHc. 3.13). CaM wThipb H3roToBAsETCA
u3 mopaneBbix Tpy6. CHH3y nuHamerp TpyObl LoJIKeH ObiTb
50..70 MM, a KBepxXy ero ’esjaTelbHO YyMEHbLIHTb O
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Puc. 3.13. YeTBepTbBONHO-
Bblii WTbIpb HAl MeTaJllH-
4ecKoH KpbllieH

Puc. 3.14. Autenna «Ground
plane»
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10...20 mm. CoopyaHB TaKylo. aHTEHHY, Bbl CTaHeTe OueHb
yBa)kaembiM paauoio6uteseM 80-M AuanasoHa Ha BCEX KOH-
THHEHTaXx.

BepTHKaJ/bHYIO aHTEHHY MOXHO YCTAHOBHTb H Haj He-
METaJIJIMUeCKO# MNOBepXHOCThbIO. [/l 3TOro HHXKHHH KOHell
WTHIPS C OMNOPHBIM H30JATOPOM HEO6XOAHMO NPHIOAHATH
Ha 1...2 M Hana kpblwel HAH 3emJaei. [Tox H3oasATOPOM yKpe-
NMHTb TPH HJH 4YeTbipe pajHaJjbHbIX MPOBOAHHKA, K KOTO-
ppiM H MOAKJIIOYHTb OILIETKY KOaKCHaJbHOro KabeJas
(puc. 3.14). OauHa Kaxkaoro H3 paaHajbHbiX MPOBOAOB
JIO YCTaHOBJIEHHOTO HAa HX KOHLle H30/51TOpa AOJKHa ObITb
paBHa [JHHE WITHIPA. ITO yXXe He MNPOCTO BepTHKa/JbHas
aHTEeHHa, a aHTeHHa, KOTOPYylo paiHOJIIOGHTeNH HAa3blBaIOT
«Ground plane». OHa BBIFOAHO OTJHYAeTCSA OT AHTEHHBI,
NPOTHBOBECOM /il KOTOPOH sIBJSIETC MeTaJlIHyecKas
Kpbllla, CTAaGHJIbHOCTbIO CBOHX XapPaKTEPHCTHK, He 3aBHCH-
LHX OT COCTOAHHA KpbILLIH.

«Ground plane» Ha nuanason 40 M 10MXKHA HMETb IJIH-
Hy H3ayuyaTtesisi W nportuBoBecoB 10 m. Ilpn H3roros.eHHH
aHTEeHHbl- H3 NI0PaJIOMHHHEBbIX TPY6 TO/LLHHOA CHH3Y 60 MM
H MOCTeNneHHO cyxawlnxcsa a0 10 MM ee MOXHO ycTaHo-
BHTb H 06e3 KanpoHOBbIX OTTAKeK. B 3ToM cayuae ouenb
Ba)XHa MPOUYHOCTb H30JATOpA: €ro MOXXHO H3rOTOBHTb, Ha-
npuMep, H3 Tekcroaura aHamerpoM 70..80 MM — BbICOKHe
NH3JIEKTPHUECKHE CBOHCTBA 3TOT H30JATOP MOXKET HE HMETbh,
TaK KaK BKJ/OYEH Mapajje/lbHO COMNPOTHBIEHHIO OKOJIO
50 Om.

3.4. AHTEHHbI HA 1 HATA30H 30 M

30-m guanason (10100...10 150 k['u) BbiaeneH aasa pa-
nHoJoGHTEeIei-KOPOTKOBOJIHOBHKOB ~ HefaBHo. B Hawei
CTpaHe Ha" 3TOM J1Hana3oHe MOTyT paboTaTb TOJbKO panHoO-
craHuuu 1-it kateropuu. Ha stom auanasoHe 3anpeLueHbl
pa6ora TesnedoHOM, NpoBeaeHHe copeBHOBaHHH. Takum 06-
pa3oM, 30-M aHManasoH — 3TO MnoJe JesATeJbHOCTH COJIHA-
HBIX pajauoJioGuTesieli, He JIOGSALMX CNEeWKY COPEBHOBaHHH
H cyery TenedOHHbX pajHocBsided. Tak uTo ecau Bbl pe-
WHAM TOABMUTbCS HAa 3TOM J1HanasoHe, Hano 06s3aTeNbHO
no3a6oTHTbCA' 06 aHTeHHEe, XOpOWO Ha HeM paboraolled.

Cinenyer.yuuThiBaTh, 4To yacrorel 30-M quanasoHa, B OT-
JIHYHe OT OCTaJIbHbIX, HCMOJb3YE€MbIX B HalleH CTpaHe, Ko-
POTKOBOJIHOBbIX [IHAaNa30HOB, He KpaTHbl vactotam 160-m
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NHana3oHa, TaK YTO. KBCEBOJHOBbIH» TPEYrosibHHK Ha 160 m
3necb He MOXeT ObiTb PEKOMEHA0BAH, CJOXHO clenaThb
H MHOTOJHIOJIBHYIO aHTeHHY (MOAOGHYI0 H306paKeHHOH Ha
puc. 3.11), xopouwio pabotaloulyio U Ha auanasode 30 M.

MoayBsoanoBbii AHNOMAD

[TonyBonHOBBIH nHNOJbL HA AHana3oH 30 M LO/IXKeH HMeTb
IJIHHY TODH3OHTAJIbHOH YacCTH, BbLINOJHEHHOH H3 MeIHOTro
nposoana aHamerpoM 3...4 mm, paBHoil 14,5 M. Bbicora au-
noJs ;aa npoBoAsiLlei NOBEPXHOCTHIO 110JIXKHA 6bITb He Me-
Hee 15 M

Beprukaabhasn anrenna

Beuay ysoctH nvanasona-30 M BepPTHKaJbHYIO aHTEHHY
Ha 3TOT [HaNa3oH Leaecoo6pa3Ho TOUHO HACTPOHTH HA LIEHT-
pa/ibHYI0 4acTOTy 3TOro aHanasoHa. [i1s 3Toro BepTHKaJb-
Hblfi H3JlyyaTeJb aHTEHHbl, BbIMOJIHEHHOH no puc. 3.13 Hau

3.14, HyXHO caenathb AJHHHEE —4}3— (7,4 m) — paBHoii 8,5...9 M.

[TpornBoBechl aHtenHbl «Ground plane» Ha auanason 30 M
NOJMKHbl ObiTb paBHbl 7,4 M. MeXX1y HHXXHHM KOHLOM Bep-
THKaJbHOTO H3JyuyaTeNsl H LEHTPaJbHbIM IPOBOJHHKOM
KOAKCHaJIbHOTO Kabesisl BK/IIOYAIOT NepeMeHHbl KOHAEHCATOop
¢ MakcHMaJjbHoi eMkoctblo 200 nd. Bnaromaps yseanue-
HHIO [UIHHBI H3JyyaTesii CONDOTHBJIEHHE H3JyueHHs 3TOH
aHTeHHbl GyleT HEMHOTo GoJblue, YeM y YeTBepPTbBOJIHOBOM,
no3ToMy Lielecoo6pa3Ho NMPHMEHHTb sl €e MHTaHHA Ka-
6esib C BOJIHOBBIM CONMpOTHBJeHHEM 75 OM.

Ha uacrote 10 120 kI'u kKoHaeHcaTopoM mepeMeHHOH eM-
koctH fo6uBalorcss muHumyma KCB B ¢uaepe:

st cTeKaHHA CTaTHUECKHX 3apsiloB C H30JHPOBaH-
HOTO BepTHKAaJbHOrO H3JyudaTess leJecoobpa3Ho napaJ-
JIeJIbHO KOHAEHCATOpy  NepeMEeHHOH €MKOCTH BKJIOYHTb pe-
aucrop MJIT-2 conporuBiendem 10...100 kOm.

JiByx3JieMeHTHbIi# «BOJIHOBO# KaHaJ»

3HauHTe bHbI BHIHIpbIL B paGoTe JaeT NpHMEHeHHe
Bpallaolledcsl HanpaB/aeHHOH aHTeHHbl. [IpHemseMble pas-
Mepbl A5 AHana3oHa 30 M HMeeT AByX3JIeMEHTHasi aHTEeHHa
«BOJIHOBOH KaHaJ», COCTOALlAas H3 AaKTHBHOTO 3JIEMEHTa
u aupektopa (puc. 3.15). Takas aHTeHHa [aeT BbIHIpPbIL
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3.15. JIByxsJleMeHTHasi aHTeHHAa «BOJHOBOW KaHana»

Puc. 3.16. T1pusma c U-6oa-
TaMH A8 KperJeHHs 3.e-
MEHTOB K TpaBepce U u

no MouHocTH okosJo 5 aBb (B Tpu pasa). CyuectBeHHO
u ociabyeHHe nomex OT paaHOCTAaHUHH, HAXOASLIMXCA nep-
NeHAHKY/IPHO H C3aJ{ HaMpaBJ/I€HHs1 Ha KOPPECHOHJEHTa,
KOTOpOe. Yy* 3TOH aHTeHHbl COCTaBJ/sieT COOTBeTCTBeHHO 20
u 15 ab. Bbicora MauTbl, Ha KOHLle KOTOpOH YyCTaHaBJIH-
BaeTCsl aHTeHHa,— He MeHee 15 M.

Bce 3ieMeHTbl aHTeHHbI, MOKa3aHHOK Ha pHC. 3.15, u3ro-
TOBJSIIOT W3 TBEpPAOro JI0PAJIOMHHHA. AKTHBHBIH 3J€MEHT
¥ JHpeKTop cocTosAIT U3 Tpy6 auamerpom 50..60 MM c TOJ-
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1WHHOH cTeHkH 1,5...2 MM (B ueHtpe) u auamerpom 30...40 MM
¢ ToauMHO# “cTeHok 1..1,6 MM (Ha koHuax). Tpasepcy,
K KOTODOH KpensiTcsl 3JIeMEHTbl, BbIMOJHSAIOT H3 HIOPaJIOMH-
HHeBOH Tpy6bl aHameTpoM 60...70 MM C TOJILUIHHOH CTEHKH
2...3 Mm.

KpenneHHe 31eMeHTOB K TpaBepce OCYLIECTBJISI€TCH C MO-
Molilblo npu3m H U-6oatoB (pHc. 3.16).

[luTaHHe aHTEeHHBl OCYLIECTBJAAETCHA KOAKCHAJbHbIM Ka-
GeJsieM C BOJIHOBbIM conpoTHB/eHHeM 50 uan 75 Om. Kab6esb
NMOAKJIIOYAETCS] K aHTeHHe C MOMOLLbIO CHMMETPHpYIOLLEero
H COIVIacCylollero ycrpoiictBa — Tak Ha3biBaeMoro §2-corJa-
coBaTesisl. B UeHTpe aKTHBHOro 3/jeMeHTa K HeMy MOJKJIO-
yaetcss onjetrka Kabeas. B 3Toii ke Touke uepe3 H3041-
UHOHHYI0O pacnopky (Ha puc. 3.15 oHa He H306pakeHa)
napaJijielbHO aKTHBHOMY 3JIEMEHTY YCTaHaBJIMBaeTCA CO-
rJacylolHi 3jleMeHT — AlopajioMHHHeBass Tpy6a aMamer-
pom 10...15 MM. [Ipyroii KOHeEL COr1acymollero 3JjeMeHTa
COeHHeH ¢ Tpy6oH aKTHBHOTO 3JeMeHTa TOKOMPOBOAsLIeH
nepeMbIYKOH.

Pa3Mepbl ABYX3JleMeHTHOH aHTEHHbl «BOJIHOBOH KaHaJ»
Ha auana3odH 30 M H BesIHUHHBI eMKocTell ee Q-corsacoBa-
TeJs npHBeleHbl B TabJ. 4. ’

Tabauya 14

[Tokasatean Pa3wmep
JlnMHa aKTHBHOTO 3JieMEeHTa, MM 14 500
Jnuna aupekTopa, Mm 13 600
PaccTofiiHe MeX1y aKTHBHBIM 3J€MEHTOM M AHMPEK- 3600
TOPOM, MM
[anHa cornacyioulero sJemeHTa, MM 1500
PaccTosinne MeXAy COrJacyiouuM 3JeMeHTOM H aKTHB- 200
HbIM 3JIEMEHTOM, MM
MakcumanbHas emkoctb C/, nd A 200
Makcumanbhas emkocts C2, nd 100

AHTeHHa, H3roTOBJEHHasi MO NpPHBEJEHHbIM Bblle 1aH-
HbIM, B MOJArOHKE IJHHbI 3J€MEHTOB H PACCTOSIHHA MeXA1y
HHMH He HYyXjaaeTcs. PeryqMpoBKy coryiiacoBaHHsi aHTEHHb
¢ Ka6ejeM OCyLleCTBJSIIOT C NOMOLLbIO KOHaeHcaTopoB C/
H C2 Q-cornacoBatensi. EciiH ecTb BO3MOXKHOCTb OMYCTHTb
aHTeHHY Ha BBICOTY OKOJIO 2 M, Hal0 HacTpOHTb Q-coria-
coBaTesib no MHHUMyMy KCB B ¢uzaepe Ha uacrore 9700 k[u.
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Ecau nocie mogbemMa aHTeHHbl Ha [MOJAHYIO BBLICOTY MHHHU-
mym KCB He OG6yner .exaTb B [ManasoHe uyacToT
10 100...10 150 «I'u, onepauuio NMpHAQTCS MOBTOPUTb. XOpoO-
UMM pe3y/NbTaToM. PeryJHpPOBKH $2-COracoBaTesi MOKHO
cuptate poctuxenue KCB. Ha uwacrorax auanasona 30 M
He GoJee 1,2.

3.5. AHTEHHbBI 1J11 PABOTbl HA 1HAMA30HAX
10, 15 H 20 M

JIuHeliHble pa3mepbl aHteHH Ha 10, 15 u 20 M no3Bo-
JSAIOT JIETKO BHINOJHHTb BbICOKO3((®EKTHBHYIO aHTEHHY,
co3faHHe KOTOopoH Obl10 3aTpPyNHEHO HJIH BooGlle HEBO3-
MOXKHO Ha 6oJiee HH3KOUYACTOTHbIX AHanasoHax. Ha aua-
nasouax- 10, 15 u 20 M B Hacrosiliee BpeMsi MHOTHE pajHO-
JIOOHTEH- KOPOTKOBOJIHOBHKH MPHMEHSIOT BbICOKO3((EeKTHB-
Hble, B TOM YHCJ€ H HanpasJ/eHHble, aHTeHHbl. [locTpous
XOpOILIYI0 OAHONHAMa30HHYI0O aHTEHHY, Bbl cpa3y 3aiimere
«10CTOHHOE MecTO» Ha H3OpaHHOM aHanasowe. M MeHHO
TaKHe aHTEeHHbl OMHCaHbl HHIXKe.

HacTpanBaembie aHTEHHbBI

AxrtedHa «Ground plane» ¢ yajiHHeHHbIM BHOpPaTOpoM,
HactpauBaemasi noe MuHimymy KCB koHaeHcatopom nepe-
MEHHOH eMKOCTM W OMHCaHHas Bbllle B HCIOJHEHHH 115 AHa-
nasoHa 30 M, faeT BMOJIHE YAOBJIETBOPHTE/bHbIE pe3yJib-
TaTel MpH MNpOBeJEHHH [AaJbHHX CBsi3eH Ha [HanasoHax
10, 15 1 20 m. JlaHHble TAKHX aHTeHH npuBeaeHbl B Taba. 15.

Tabauya 15
Jduanason, v
[Tokazatean
20 15 10

JliMHa BepTHKAJbHOTO H3Jyua- 6500 4500 3300
Teas, MM

Hanua npotHBoBeca, MM 5200 3500 2600
MakcuManbHash eMKOCTb KOHAEeH- 150 100 80
catopa HacTpPOMKH Ha MHHHMYM

KCB, n®
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Puc. 3.17. TpexsnemeHTHasi aHTEHHa «BOJIHOBOil KaHa/i»

TpexanemeHTHass aHTeHHA «BOJHOBOI KaHaa»

TpexasemenTHass aHTeHHa «BOJIHOBOH KaHaJj» 1aeT YCH-
JIeHHe B HaNpaB/JeHHH MaKCHMAaJIbHOTO H3Jy4eHHS] MPHMEPHO
8 1b (B liecTb pa3 Mo MOLLHOCTH) H ocJjabJsieT CHrHaJbl
CTaHUHH, HanpaB/leHHs] Ha KOTOpbie OTJIHYAIOTCA OT «IJaB-
Horo» G6oJjiee ueM Ha 45°, He menee uyeMm Ha 20..25 1B
(3..4 6anna rpomkocti). Takasm aHTeHHa [AOJIKHA OHITb
yCTaHOBJIEHA Ha BBICOTE He MeHee % Haj MoAcCTHJalouled
MOBEPXHOCTbIO, NMPHYEeM yeMm Gosiblile BbICOTA AHTEHHbI, TeM
oHa pafoTaer Jyulue.

Bun na anTeHHy B nuiaHe npuBeaeH Ha puc. 3.17. Q-co-
rjacoBaTesb BbINOJHAETCA TIO CcXeMe, IOKa3aHHOil Ha
puc. 3.15. DsemeHTbl (aKTHBHbIH, NHPEKTOP H pedJieKTop)
H3roTOBJSAIOT M3 IOpPa/JIOMHHHEBbIX TPyO C TOJILLHHOH CTe-
HOK 1...1,5 mMm. LleHTpanbHasi Tpy6a (TpaBepca) aosxkKHa
HMETb TOJILLHHY CTEHOK:3...5 MM.

[Turaercss aHTeHHa KoaKcHa/lbHbIM Kabejem (OH MOAKJIO-
yaeTcs K pas3bemMy Ha $2-corjacoBaTejie) C BOJHOBBIM CO-
npotusJjenHeM 50 wan 75 Om. Ipu anune ¢uzepa mo 30 m
MOXHO HcnoJab3oBaTh kKabean PK50-7-11, PKS50-7-15,
PK75-4-11. Tlpn Goaee amauHHOM ¢uAepe wUe1eco06pa3HO
HCNoJIb30BaTh 60oJee ToscThle Kabean PK50-9-11, PKSO 9-12,
PK50-9-13, PK75-9-12.
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PekomeHyeMble aHHble TPEX3JEMEHTHbIX AHTEHH «BOJI-
HOBOH KaHaJji» npuBefieHbl B Ta6.a. 16.

Tabauya 16
Jluanasou, m
Moka3aTtean
20 15 10
Hnauna pedaekropa, MM 10 800 7200 5 400
JlnMHa aKTHBHOTO 3JEMeHTa, MM .0200 6 800 5100
JauHa aupektopa, MM 9 600 6 400 4 800
Paccrosinhe OT aKTHBHOro 3Je- 3050 2 000 1 600
MeHTa 10 pedJeKTopa H AHpeK-
TOpa, MM
JanHa corsacyioulero 3jieMeH- 1 000 750 500
Ta, MM
Paccrosinne Mexnay corJacyio- 150 120 100
IUEM W AKTHBHBIM  3JIEMEHTa-
MH, MM
Hunamerp Tpy6 3J€MEHTOB, MM 40...50 25...30 20...25
JlnameTp coryiacyiouiero sJjeMeH- 8..10 6..8 5.6
Ta, MM .
JuameTp TpaBepchl,. MM 60...80 50...60 40...50
MakcumanbHasn emkocts CI, nd 150 100 75
MakcumaabHas emkocts C2, nd 50 30 25

CousleHeHHs] 3JIEMEHTOB . C TpaBepcod AOJIKHBI ObiTb
BbiNOJIHEHbI ¢ nomoulbio npu3M H U-GosatoB (cMm. puc. 3.14).
AHanoruyHeiM 06pa3oM Lenecoo6pa3sHO BLIMOJHHTb H couse-
HeHHe TpaBepcChbl C BpalLAIOLIEHCA MAuTOH aHTEHHbI.

[Ipu pa3peuieHHo#t pagHocraHuusiM |- KaTeropHH Moiu-
HOCTH, KOTOpasi MOXeT GbiTb MOJydeHa C OMHCAaHHbIM Bblllie
JUHEeAHBIM YCHJIHTeJeM, B KauecTBe KOHAeHcaToposB $2-co-
rJlacoBaTesisl MOXHO HCMOJb30BaTb MOJACTPOEUYHble KOH[EH-
catopbl ¢ Bo3aywHbiM ausaektpukom tuna KIIB. Ouu pas-
MEeLLAloTCA B FepMEeTH3HPYeMOH pe3HHOBbIMH NPOKJIadKaMH
kopobke co cbeMHOH KpbllikoH. Ha -kopobke yctanaBJu-
BaeTCcs pa3beM s MOoAkJoueHHs ¢uaepa. Goraacyouimi
3JIeMEeHT LeJecoo6pa3HO BBECTH B 3Ty KOpPOGKYy uepe3 rep-
METHYHbIi H30JSILHOHHBIA BBOJ (HanpHMmep, OT BbICOKO-
BOJIbTHOrO GyMaX<HOrO KOHJEHcaTopa).

Tak kak MakcHMaJjbHas JJHHA AIOPaJiOMHHHEBbIX TpyO
0KOJIO 5 M, TOJIbKO. 3JIeMEHTbl aHTeHHbI A5 AHanasoHa 10 m
YAACTCA BBIMOJHHTD H3 LeJbHbIX TPY6. D/IEMEHTbl aHTEHH
15-M 1 20-M [HaNa30HOB HYXXHO JesaTb COCTaBHbIMH. Jlyu-
we Bcero nogo6Gpath aHamerpbl TPY6 TakK, uToObl OJHA
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IJIOTHO BXoausa B Apyrylo. Toraa B HeHTpe YyCTaHaBJIH-
BaloTc TPyObl A0 5 M, @ B HX KOHilbl BCTaBasiloT GoJsee
TOHKHE TPYGH Heoﬁxozmmou JUIHHBL.

BHINO/HEHHBIE B COOTBETCTBHH C TaGJ1. 16 aHTEHHbI B NOA-
FrOHKe JUIHH 3JIeMEeHTOB H pPacCTOSIHHA MeXIy HHMH He HYX-
" palorca. EauHCTBEHHast onepauds MO peryJjHpoBKe aHTeH-
Hbl — coriacoBaHue ee ¢ kaleseMm, HO 3aTo ee MpHAeTcs
BbIMOJIHHTL MpPH TNONbEME aHTeHHbl Ha TOJIHYIO BBICOTY.
Takasa pa6oTa — cepbe3HOoe HCMbITaHHe Balledl JOBKOCTH
H xpa6poctH. He 3abyabre, paborasi Ha BepxXyllKe aHTeH-
Hbl, HaJ€XHO MPHCTETHYTbCS K €e MauTe CTPaxOBOUHbIM
nosicom!

CornacoBande aHTeHHbl ¢ Ka6eneMm MPOM3BOAHTCH TMO-
cienoBaresibHOM peryanpoBkoil emkocreit CI u C2 Q-co-
riaacoBatensi 10 AocTHXXeHHss muHHMyma KCB Ha BbiGpah-
Ho#i uyacrore auanasoxa. KCB-merp yao6HO NOAKIIOUMTDH
Mexay QQ-cornacoBarteneM u kKabesnem. Mcrtounuk curuana
(mepepaTyuk) TNOAKJAIOYAeTC K APYroMy KOHLY Kabeas.
Y npaBuabHO BbinosiHeHHOH aHrenHoi KCB B ueHtpe aua-
nasoa 20 u 15 M He noJkeH npesbiwaTtbh 1,1, yBenuuH-
BasiCb Ha Kpasix 3THX AHanasonos no 1,6..1,7. AHTeHHy
nasi auanasoHa 10 M uesecoo6pa3HO HACTPOHTb MO MHHH-
mymy KCB Ha yacrore 28 400 k['u. Torna KCB B auana-
3oHe 28 000...28 800 kI'u moxer 6biTb He GoJsee 1,7, HO
B ocTaJbHOH uacTtH 10-M nHana3oHa MoXeT NOCTHIHYTb Be-
JHYHHbI 2,5...3.

AHTeHHA «ABOWHOM KBagpar»

AHTeHHa _«1BOHHOA KBaapaT» obecrneuuBaeT YCHJEHHe
CHTHAJIOB npu pabore ¢ AajbHHMH KOpPpEecNOHAEHTaMU [0
10 1b (B mecATb pa3 mo MOLLHOCTH), XOTSl LIMPHHA ee NHa-
rpaMMbl HamnpaB/JeHHOCTH B TOPH3OHTAJbHOH MJIOCKOCTH
HeMHOro 6oJblle, yeM Yy Tpex3/71eMeHTHOH aHTEeHHbl <«BOJ-
HOBO# KaHaj». 9To oGbsicHsieTcs GoJiee Y3KOH M pacno/o-
J)KEHHOH NOA MaJ/blM YIVIOM K TOPH30HTY AMarpamMMoi Ha-
NMpaBJE€HHOCTH B BEPTHKANbHOH MJIOCKOCTH. DTy aHTEHHY
He Hajo MOJHMMATb CJAHLIKOM BbICOKO — ONTHMa/bHas Bbl-
coTa ee LUeHTpa Hald MOACTHJaOLleH NOBEPXHOCTbIO
0,5...0,75A. Ocnabsenne BHe TJIAaBHOTO J€NeCcTKa AMarpam-
Mbl HanpaBJE€HHOCTH Yy 3TOH AHTEHHbI HEMHOIO Xy»XXe, ueM
Yy TPEeX3JE€MEHTHOIO «BOJIHOBOTO KaHaja», H COCTaBJ/serT
15..20 2B (2,5...3 6a/na rpomMkocTH).
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Puc. 3.18. AuTeHHa «1BOHHOH KBagpar»

Takum o6pasom, Mo cymMMe OQOCTOMHCTB 3J€KTPHYECKHX
XapaKTePHCTHK AaHTEeHHbl TPeX3JIeMeHTHblH «BOJIHOBOH Ka-
Hal» M «ABOMHOH KBaJApaT» NMPHMEpPHO 3KBHUBAJIEHTHbl APYT
npyry. [lo MexaHWuecKoH NMPOYHOCTH LeJbHOMETANNHUYeCKHH
«BOJIHOBOH KaHaJ/» MNpeANoYTHTe/]bHee, OJHAKO €CJH MpH-
MEHHTb B KaueCcTBe pacCHOpPOK «JABOHHOFO KBajapaTa» Jer-
KHe K MpOouHble MeTasjHuyecKHe TPyObl ¢ H30JISALLHOHHbIMH
BCTaBKaMH, TO H MO CNOCOGHOCTH NPOTHBOCTOSITb BeETPY,
BO31EHACTBHIO BJarH M 0O6/€leHEHHIO «IBOHHOH KBagpart»
He.YCTYMHT «BOJIHOBOMY KaHaJy».

AHTeHHa «ABOHHOH KBaapaT» COCTOMT H3 [ABYX 3JleMeH-
TOB — aKTHBHOTO U peduekropa (puc. 3.18). Oba snementa
BBIMOJIHAIOTCSI U3 MEJHOTO KaHAaTHKAa AHaMeTpoM 3..4 MM.
CHu3y B pa3pbiB aKTHBHOTO 3JieMEeHTa MOAK/IIOUeH KOaKCHaib-
HBIH Kabesb C BOJIHOBLIM cOMpoTHBJeHHeM 75 Om, a B pas-
pbiB  pecdJieKTOpa — OTKpbITast [BYXNPOBOAHAS PeryJHpo-
BOUHas JIMHHA C pacCTOsTHHEM MeXJy napaJiiesbHbIMH Npo-
BogamH 150..200 MM H CKoJb3silLCH MO HeH 3aKOpauyHBaio-
ule#l JIMHHIO NepeMblYKOH.

PacnopkH, Ha KoTopble HAaTAHYTHl PaMKH, Ha10 BbINOJ-
HUTb M3 H30/ANHOHHOrO MaTepHaJa (HAeaJsbHO — (ubep-
rjac, HO MOXHO NPHUMEHHTb W 6amOyK, COCHOBbie IJIAHKH).
YnoBnerBopHTeNbHble pe3yabTaThl MO 3J€KTPHUECKHM Xa-
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PAaKTEPHCTHKAM aHTeHHbl 130T H PAaCnoOpKH, H3TOTOBJIEHHbIE
M3 JIOpaJIOMHHHEBbBIX (MeuTa — THTAHOBbIX) TPYO6, pa3GH-
TbIX HM30JIALHOHHBIMK BcTaBkaMH. Kaxkpas u3 BocbMH pac-
NOPOK aHTEHHbl B 3TOM cJyyae pa3GHBaercsl He MeHblle yeM
Ha TpH H30JHPOBaHHble 4YacTH. M3onsiuvoHHBIE BCTaBKH
MOJXKHO H3TOTOBHTb H3 CTEKJOTEKCTOJIHTA HJH (ropomiacra,
apMHpPOBAHHOTO CTa/NbHbIM cTepXKHeM. Ha KoHuax pacnopok
TaKXe YCTaHaBJHMBAIOTCA H30JALHOHHbIE BCTABKH, K KOTO-
pbiM M KpensiTcsl NpOBOAA PAaMOK.

Pekomenayembie pa3Mepbl aHTEHH «ABOHHOH KBaapaT»
npuBeneHbl B Taba. 17.

Ta6auya 17
Jduvanason, m
[Mokasatean
20 15 10
O6uias AJMHHA PaMKH aKTHBHOrO 21 650 13 600 10 700
3/1eMEeHTa, MM
O6was’ aqHHAa paMkH pediek- 22 300 14 000 11 000
Topa, MM
PaccrosiHne MeXiy paMKaMH, MM 4 200 2 800 2 150
MakcumaJsibHasi JIHHA peryJiHpo- 500 400 300
BOYHOH JIHHHH peduiekTopa, MM

. PerynupoBka aHTeHHbl «IBOHHOH KBaapaT» 3aKJlOuaer-
¢l B H3MEHEHMH J/MHbl JHHHH, HacTpauBawlleld pedJiekTop.
.5 3Toro aHTteHHV HeoGXOAMMO pa3BepHYTb pedJeKTOpoM
Ha HCTOYHHK MOLUHOrO CHrHaJda ¢ TOPH3OHTAJILHOH M0.%-
pH3auHeii, paccTosiHHe 10 Kotoporo He MeHee 10A. [loa-
KJIIOUHB K BbIXOAY Kabe/isi NpHEeMHHK, Haao noaobparb MnoJo-.
JKeHHe TMepeMbiuKH Dery/JHPOBOYHOH JHHHH MO MHHHMYMY
nokazaHuii S-merpa. [locnie 3TOro Heo6X0AWMO MpPOBEPHTD
KCB B ka6ese: ero 3HauyeHHe He HOJUKHO ObiTb Xyxe 2
C MHHHMyMOM BO/IM3M UeHTpa AHamna3oHa. Eciau 3ToT MHHH-
MYM CHJIBHO CMeLlUeH, MpPHIAETCA H3MEeHHTb OOLLYI0 AJHHY
4KTHBHOrO 3JIeMEHTa H NOBTOPHTb HAacCTPOHKY pedueKTopa.

3.6. BCMOMOTATEJIbHbIE YCTPOACTBA

Mexay aHTEHHOH M TpaHCHBEPOM [0JIE3HO BKJIOUHMTD
noc/ie0BaTe/bHO Ba YCTPOHCTBA: aHTEHHBI KOMMYTaTop
(6amxe k aHreHHe) u H3MepuTeab KCB.
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Puc. 3.20. TpuHunnuaabHas sjaeKkTpuueckasi cxema uamepureass KCB

AHTeHHBIi KOMMyTaTOp oOGecneuyHBaeT G6bicTpoe nepe-
KJIOUEHHE aHTEeHH H HX 3a3eMJ/ieHHe B OTKJIIOYEHHOM OT TpaH-
cuBepa cocTosiHWH, a uaMeputeab KCB noaesen aas He-
npepbLIBHOTO KOHTPOJA COCTOSIHHS aHTEHH.
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AHTeHHblii KoMMyTaTOp

CxeMa aHTEHHOTO KOMMYTaTopa npuBedeHa Ha puc. 3.19.

AHTeHHbl pPaJAMOCTAHUHMH MOAKJIOYAITCA K KOAKCHaJb-
HbiM pasbemam X/..X4, TpaHcuBep (MM H3MepHTEJb
KCB) — k paswemy X5, a k kiemme X6 06513aTeIbHO 10JK-
HO ObiTb MOAKJ/IOUEHO HAJEIKHOE 3a3eMJIEHHE.

[lepeknouarenb S/ — oObluHbIi KepaMHueckuii nepe-
kmouatenb tTHna [1'K ¢ aByMs nsiataMu «nsiTh MoJ10XeHHH
Ha [ABa HanpaBJjieHusi». Takoli nepekJoouyaTesb obecrneu-
BaeT KOMMYTAUHIO aHTEHH MNPH MOJHOH MOLIHOCTH paauo-
cTaHuuHu l-i kateropuu. B nepBom (nmoka3aHHOM Ha cxeme)
noJioxKeHHH S/ K TpaHCHBEpY MOAKJ/IOYEHA NepBasi aHTeHHaA,
a BCe OCTajbHble 3a3eMJeHbl, BO BTOPOM TMOJIOXEHHH —
BTOpAs aHTEHHa C 3a3eMJEeHHeM NepBOH, TpeTbeidl W 4eTBep-
TOi ¥ T. 4. B nocnennem nosoxenun S/ Bce aHTeHHbI OT-
KJIO4eHbl OT TpaHCHBepa H 3a3eMJjleHbl, UYTO HEOOXOAHMO
Aasi MpelOXpaHeHHs TpPaHCHBepa OT TIPO30BbIX pPa3psiloB.

Hamepurear KCB

Hsmepureapr KCB, npuHuHNHanbHash ~3jeKTpHUecKast
cxema KOTOporo npuBejeHa Ha pHc. 3.20, No3BOJISIET KOHT-
poJIHpOBaTh pEXXHM paboTbl ¢uaepa BO BpeMsi nepeaauu
npu npoxoasied yepe3 Hero MowiHoctH ot 10 no 200 Br.
[Torepu sHepruu B Hem He mpeBbiwaoT 19, T. e.” coBep-
IIeHHO He BJHSIIOT Ha paboTy paaHocTaHUMH. BaxHbiM f0-
CTOHHCTBOM onHcbiBaemoro HamepHtens KCB sBasiercss ero
O0JHHAKOBasl YYBCTBHTEJbHOCTb Ha BCEX KOPOTKOBOJIHOBbIX
JMana3oHax.

[TlepBHuHass 0o6MOTKAa BbICOKOYACTOTHOrO TpaHCcGopMma-
topa T/ npeacrasnasier coGoil MedHbIH MPOBOA JHAMETPOM
[..1,6 MM, coeAuHsHOWHHA BXOAHOH H BBIXOAHOH pa3bembl
u3mepureasi X1 v X2 v nponyueHHblii yepe3 TOPOHAaJIbHbIH
(eppHTOBbLIH CEPAEYHHK, HA KOTOPOM HamMoOTaHa BTOpPHUHAs
obmoTtka. B TpaHcdopmaTtope HCnosb30BaH CepAEYHHK Map-
ku S50BYU2 HapyxHbiM auameTpoM 12 MM, BHYTPEHHHM AHa-
merpoM 6 MM W BbicoToii 4 MM. BtopuuHas o6moTKa, Ha-
rpy’eHHast Ha HH3KOOMHble pe3ucTopbl R2, R3, BbimoJiHeHa
nposogoM MIT® 0,07 m> u conepkuT 20 BHTKOB, paBHO-
MepHO pacnpeleseHHbIX M0 cepaeyHuKy. UTo6bl cepaeyHHK

154



Puc. 3.21. Tlnara uamepurens KCB:

a — BHA CHH3Yy; 6 — BHA CBepxy

He 6o/Tajcs Ha NpoBOAe NEePBHYHOH OOMOTKH, Ha 3TOT
npoBOJA MJOTHO HajeTa (PTOPOMJNACTOBAs BTYJKa, HapyX-
Hbli AHaMmeTp KOTOpOi# MOoAo6GpaH Mo BHYTPEHHEMY AHAMETPY
TpaHcdopmaTopa.

B kauectBe noacrpoeuHblx koHaeHcaTopoB C/ u C2
MOJKHO HCMO0JIb30BaTb KOHAEHCATOPbl C BO3AYIIHbIM AH3JIEKT-
pukom 1KITBM-4. Heo6x0AHMO yuHTBLIBaTb, YTO K 3THM KOH-
JeHcaTopaM TMpPHJIO0XKEeHO [OJHOe HamnpsixkeHde, AeHCTBYIO-
llee Ha BbIXOJAE MepefaTuHKa.

B kauectBe mHomoB VDI u VD2 moxHo, kpome 118,
NPHMEHHTb J06ble APYyrHe BbICOKOUACTOTHble FepMaHHeBble
JHObI.

Bosbuias uactb geraseit cxembl usmepurenss KCB mow-
THPYeTCs Ha nedaTHOH mnuaTte, npHBeAeHHOW Ha puc. 3.21.
[leuaTHble NMpPOBOAHMKH HaxoadaTcss MoA niatod M u3obpa-
JKeHbl Ha YacTH a 3TOr0 PHCYHKA (KakK W Ha nJjarax TpaH-
cusepa). [lyHkTHpoM H3006paxeHbl HaxoasluHecs Moa MJja-
‘Toil TpaHcdopmartop T/, CMOHTHPOBaHHbIH _Ha MpoBOJe,
coequHsiowem X/ v X2, u 3azeMJieHHass neperopojka, or-
éenﬂm(%aﬂ B Koprnyce H3MepuTeas otcek ¢ X/, . X2, TI,

I'u C2.
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Hamepurenb MoxeT GbiTb OTperyJHpoBaH AAs paboThbl
C KOAaKCHaJbHbIM KabejseM C BOJHOBbLIM COMNPOTHBJIEHHEM
50 uan 75 Om. st 3TOrO BMECTO aHTEHHbI MOAKIIOYAIOT
JOCTaTOYHO MOLIHbIA- (CMOTPH ONMHCaHHe 3KBHBAJEHTAa aH-
TEeHHbl AJS NpPOBEpPKH MOLIHOCTH TpaHcuBepa) Ge3blHAYK-
LLHOHHBIA Pe3HCTOP COMPOTHBJIEHHEM COOTBeTCTBEHHO 50 HJIH
75 OM. Ha pa3bem X2 nogaiotr Heo6XOAHMYIO MOILHOCTb
Ha J1060M H3 KODOTKOBOJIHOBBLIX [AHAaMa3oHOB (HAMpHMep,
Ha auana3ode 20 m). [lepekJiouaTesb ycTaHAaB/IHBAIOT CHa-
4ana B NOJIOXKEHHe H3MepeHHA NpPAMOH BOJIHBI (MOKa3aHoO
Ha cxeme) M y6exnaloTcs, YTO C MOMOILBIO pe3ucTopa RS
cTpesiky npu6opa PA-1 MoxHO ycraHoBuTb Ha 100 peneHuii.
[lepeBoaum nepeksiouatesb S/ B NOJOXKeHHEe H3MepeHHS
OTPa’KeHHOH BOJIHBl M C MOMOLLbI0O KOoHaeHcaTopa C2 no6u-
BaeMcAl HYyJeBblX mnokasaHuét PA-1. Ecau onucbiBaeMble
pe3yJibTaThl [AOCTHYb HEBO3MOXKHO, CJelyeT MOMeHATb Me-
CTaMH BbIBOAbl BTOPHYHOH o6MOTKH T/, H TpeGyemoe moBe-
neHHe crpenkd PA-1 nmpu nepeknioyenun S/ 6ynet HOCTHr-
HYTO.

Tenepp MeHsieM MecTaMH MNOAK/IIOYEHHE 3KBHBAJEHTA
aHTeHHbl U TpaHcHBepa K pa3beMaM X/ u X2 u aHasoruu-
HbIM 06pa3oM NOCTHraeM HyJeBbiXx nokasaHuii PA-1 ¢ mo-
MOILbIO H3MeHeHUs1 emKocTH CI.

[TpoBepuM, uyTO6bl NpH paboTe” HAa COIIACOBAHHYIO Ha-
rpy3Ky cTpesnka npuGopa oTKJOHsjaace Ha 100 nenenui
NPH H3MEpeHHH MPSMOH BOJIHBI W OCTaBaJacb Ha HyJe MpH
H3MEepeHHH OTPaXKeHHOH BOJIHBI HAa BCeX OCTAJbHBIX AHa-
nasoHax.

Hamepenne KCB oTperysnHpoBaHHbBIM NPHOGOPOM MpPOH3-
BOJAHTCSl CJeAyIOLHM 06pa3oM: YCTAHOBHB Nepekaouya-
Teab S/ B nosoxenue «/Ip.», peryjJHpoBKOH 4yBCTBHTE/b-
HOCTH yCTaHaBJIHBAIOT cTpeaky npu6opa PA-1 na 100 mkA.
[lepekniounB S/ B nojsoxenHe «OTp.», CHUMAIOT MOKa3a-
HHa PA-1 — A, MkA:

__100+A
KCB=100+4.



4. PABOTA B 3¢HPE

PaagnoniobuTtenssM  BbloesieHbl A1 paboOThl  yuyacTKH
KOPOTKOBOJIHOBbIX [1Hana30HOB, MPOTAXEHHOCTb - KOTOPbIX
npeBblilaeT IIHPHHY AHANa30HOB, CJAYXalUWX IS PafHo- -
BElLIaHHsl Ha KOPOTKHX BoJHax. Pa3syMHoe Hcnosib3oBaHue
3TOro 6oraTtcrBa MO3BOJIIET BECTH OJLHOBPEMEHHO ThICAYH
paaxocBsa3eldl MexX1y CaMbIMH YJaJeHHbIMH TOUKaMH 3eM-
Horo wapa. Ho maxe oauH paanoso6uTenb, HempaBHJbHO
HCMONb3YIOLHA CBOH NepelaTYHK, MOXKeT copBaTb paboTy
B 3¢pupe coteH cBoHX KoJsuier. [lo3ToMy OueHb BaXKHO 3HaTb
H BBIMOJIHATb BCe O(HIHANbHbIE H NPOCTO YCTaHOBHBLIHECS
npasuJia paboThl Ha JIIOOHTEJNbCKHX KOPOTKOBOJIHOBbIX
paanocTaHUuHUsAX. ‘

4.1. BbIBOP A MANMA30HA IJ1S1 PABOTbI

Jlio6UTenbcKHe KOPOTKOBOJIHOBbIE [1HAMAa30Hbl 3aHHUMAIOT
YY4acTKH KOPOTKHX BOJIH OT HX HM3KouacToTHO# (160-m aua-
nasoH) A0 BbiCOKouacToTHoH (10-M aManasoH) rpaHHUBI.
[1pn Buibope AMana3oHa, Ha KOTOpOM Bbl cobHpaeTech pa-
6otatb, Hano Y4YHTbIBaTb OCOOGEHHOCTH pacnpocTpaHeHHs
KODOTKHX BOJIH KaXZ0ro JI0OHTeJNbCKOrO AHAanasoHa.

" Ilpu cBsi3n Mexay ABYMsI KOPPECHOHIEHTaMH Ha KO-
POTKHX BOJIHAX B OCHOBHOM [A€HCTBYIOT J[Ba MexaHH3Ma
pacnpocTpaHeHHs] 3HEPrHH 3JEKTPOMAarHWTHOTO MOJsA: IO
npsiMOH OT H3JyuyaTesis c Ordi6aHHeM nNpensiTCTBUH, pas-
Mepbl KOTOPbIX COM3MEpHMbl C AJHHOH BOJIHBI (3€MHas BOJ-
Ha), H € OTpa)keHHeM OT HOHOc(epbl (NpOCTpaHCTBEHHas
BosiHa). [IlocsemHuiéi cmoco6 pacHpocTpaHeHHs KOPOTKHX
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BOJH obecrneunBaeT NpoOBejeHHe caMblX AAJbHHX, @ Clieao-
BaTe/IbHO, H CaMblX HHTepECHbIX paaHOCBs3eH.

HoHocdepa COCTOMT H3 HECKOJbKHX CJIO€B, HHTEHCHB-
HOCTb MOHM3aLHH KOTOPbIX 3aBHCHT OT aKTHBHOCTH CoJiHLA,
BPEMEHH roja H cyTok. HeM Kkopoue BoJIHE, TeM Ha 6OJiblLIYIO
BbICOTY HOHOC(Epbl pacCnpoCTPaHAIOTCA KOPOTKHE BOJIHbI,
HCMBIThIBasi MaJioe 3aTyxaHHe.

Boaubl kopoue 10 M npH OObIUHOM COCTOSIHHH HOHO-
cepbl BooOllle €0 He 3a1epKHBAIOTCH H YXOAAT B KOCMOC.
Pa6ora npoctpaHcTBeHHOH BoJiHOH Ha 10-mM Jl06HTeNbCKOM
JAHanasoHe BO3MOXHA MNpH HaHGOJee HHTEHCHBHOH HOHH-
3alHH BepPXHHX cjJoeB HOHOcdepbl (OObIYHONAHEM H B 1e-
pHOAbl MAaKCHMa/bHOH coJsiHeyHOH akTHBHOCTH). [IpH 3TOM
yaaeTcsi IPOBOAHTb CaMble AaJibHHE CBSI3H, HCMOJb3ys MaJo-
MOllHble nepeaaTudkH. C OMHCaHHBIM Bblllle TPAHCHBEPOM
6e3 JIHHEHHOTO YCHJIMTENS MOILHOCTH W aHTEHHOH THMNa
«Ground plane» ycTaHOBHTb pafHOCBSI3H C [APYTHMH KOH-
THHEHTaMH, B TOM 4HcJe H HauboJiee ylnaJieHHbIMH OT Ha-
we# crpanbl — ABctpanuedt, AHTapkTHaoH, MOXxHOH Ame-
pPUKOH, B O6/1aroNpHsITHbIX YCJOBHSIX [MPOXOXAEHHS paaHo-
BosH 10-M aHana3oHa MOXHO ¢ 6oJbliHMm ycrnexom. Bos-
MOXHA AaJjbHfi1 panHocBA3b Ha 10-M nHanasoHe 3a cuer
OTpa)KeHHs1 padHOBOJIH OTAEJbHbIMH HOHH3HPOBAaHHbIMH
«06/s1akaMH» B HOHOC(epe; He CJbllUHble paHee CTaHLHH
MOTYT BAPYl TPOMKO 3a3By4yaTb Ha 3ToM aHuanasode. [lo-
3TOMY He pDEKOMEHAyeTCsl BeCTH [JIHTe/bHble [eperoBopbl
C COCelsIMH, MO0Jib3ysiCb 3eMHOH BoJiHOH Ha 10-m auana-
30He,— Bbl MOXeTe MomellaTb PaAHOCTAHLHSAM, Haxons-
LIMMCSl Ha yJaJeHHH MHOTHX TbICS4 KHJIOMETpPOB, He M0M0-
3peBasi 06 3TOM.

Boaubl 160-M aMana3oHa CHJBHO TOIJIOUIAIOTCS Y XKe
B HHXXHHX CJIOSX HOHOCGepbl, H NaJbHHE CBSI3H (B TOM
YHC/le H ¢ APYTHMH KOHTHHEHTaMH) BO3MOXHbl TOJIbKO
HOUbIO, TMPH YMEHbIEHHH HOHM3AUMH 3THX caoeB. [lHem
CBg3b NMPOCTPAHCTBEHHOH BOJIHOH HAa 3TOM AHaNa3oHe Mpak-
THUYECKH HCKJIIOYEHA; 3[eCb MOXXHO BECTH MecCTHble mepe-
roBOpbl, He OMacasiCb NOMeLIaTb CBOHM [ajJbHHM [PY3bsM.

dasi papgHomoGuTeneit 4-i kateropud 160-mM auanason —
3TO €IHHCTBEHHblIHl pa3pelleHHbI A5 paGoThl Ha KOPOTKHX
BonHax. [loatomy PaHOCTAHUHAM BCeX OCTA/NbHbIX KaTero-
puii HeOOXONHMO C OAHOH CTOpOHbl nouaule pa6oTaTb Ha
160-M nManasoHe, Tak KakK OHH MOTYT GbiTb OYeHb »KeJja:
TeJIbHbIMH KODPECNOHAEHTAMH [J11 HauWHAOUWIHX pPaaHO-
obuTesiell, a ¢ JApyrod CTOPOHbl — HeKeJNaTeJbHO 3aHH-
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MaTh 4acTOThl 3TOT0 AHATNa30Ha MAJHTEJNbHbIMH TIEpPErOBO-
pamMH Apyr ¢ Ipyrom.

Ha 80-m nnanasoHe cBs3b OCyUIeCTBJSIETCS H [1HEM MpPO-
CTPAaHCTBEHHOH BOJIHOH; OTPa)kasiCb OT HHXKHHX CJIOEB HOHO-
ceprl, 3TH BOJIHBI MO3BOJISIIOT NPOBOAMTL CBSA3H Ha pac-
crosinud 10 100 kM. Houblo cBSi3b NMpOCTpPaHCTBEHHOMH BOJI-
HOH BO3MOXHa C CaMbiMH YyJ1aJleHHbIMH KODPEeCMOHIEHTAMH.
[MpaBna, Takas €BA3b TPyAHa — Ha 3TOM JAHana3oHe BbICOK
ypOBeHb MOMeX, Aa H COOPYIAHTb 3(¢eKTHBHYIO aHTEHHY
Ha 80-M aManasoHe HeMmpocTo.

OueHb nonyasipeH y KOPOTKOBOJHOBHKOB 40-M 1HanasoH.
K coxanenuio, obecneunBasi ycTOH4HBOe, KPYIrJOCYTOYHOE
llajibHee pacrnpocTpaHeHHe PaHOBOJIH, OH NMPHBJEKAET CJHIL-
KOM MHOTO pagHoBelllaTeslbHbIX H BeLOMCTBEHHbIX PpaaHo-
ctaHuuii. YcnmeuwHo pa6otath Ha 40-M gHanasoHe MOXKHO,
TOJIbKO HMEsl MPHEMHHK ¢ OOJIbLIMM [IHHAMHYECKHM [Ha-
nasoHoM H 3¢ peKTHBHYIO aHTeHHY. HMcnosb3yst onucaHHyio
B 3TOil KHMre paauocTaHuuio W aHTeHHy «QGround plane»
MM Jaxe mpoctoil aunosb, Ha 40-M aHana3oHe MOJXXHO
yCnelHO MPOBOAHTbL CBSI3H CO BCEMH KOHTHHEHTaMH.

C 1986 rona paauosoGHTes M Halledl CTPaHbl MOJYUHJIH
BO3MOXHOCTb paGoTaTth Ha HoBoM, 30-M aHanasoHe. 3TO
Xopoluiasi BO3MOXHOCTb CHNOKOHHO mopaboraTb TeJserpagom
B JI060H neHb HeaeqH — B BbIXOAHble AHH YacTo MNpOBO-
IATCSl COPEBHOBAHHA KOPOTKOBOJIHOBUKOB, OOblYHbie paaHoO-
CBSI3H B 3TO BpeMs BecTH TpyaHo, a Ha 30-M auanasoxe
paboTa B COpPeBHOBAHHMAX TMOJHOCTbIO 3amnpelleHa, 3armpe-
iweHa u pabora TtenedoHoM. Ilo ycnoBHAM mnpoxoXKaeHH:
PaAHOBOJIH 3TOT AHANas3oH He ycTynaetr auanasony 40 m,
caesatb 3¢Q(PEKTHBHYIO AHTEHHY 34e€cCb MAO0BOJIbHO JIErKo.
[Tostomy 30-M agHana3oH oyeHb NpHBAeKaTeJeH AJS MpO-
BeJIeHHS1 KaJbHHUX pafHOCBsi3ed. -

Haun6onee nonynsipubl y paauoJioGutened 20-m u 15-M
auanasoHlbl. 3aech (ocoGeHHo Ha 20-M aMamasone) aadb-
HHE CBsSI3H BO3MOXHbI MPAKTHUECKH B JIIOGOH NepHOd aKTHB-
nHoctd CosiHua. DTH QHaNas3oHbl OYeHb 3arpykeHbl JIOOH-
TeJbCKHMH PaAHOCTAHLUHAMH, H paboTaTb HAa HHX PEKOMEH-
LyeTcsl TOJIbKO TOT[a, KOTAAa HeJb3sl HCMOJIb30BaTh ApYyrHe
HamnasoHbl.

4.2. NO3bIBHOA CHUTHAJN

[Moayuus paspewieHne Ha PaGoTy B 3¢upe, Bbl MONYYHIH
¥ MO3bIBHOH CHrHaj. Hu y KOro B MHpe HeT Takoro noabiB-
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HOTO CcHrHaJja (WM 1pocTo mo3biBHOro). Hajo ropautbes
CBOHM TMO3bIBHbIM H He CTEeCHSITbCH MOBTOPSITb €ro, TeM
Gosiee uyTO AJMTeNbHasi pabota 6Ge3 mnepenauyd CBOEro Mmo-
3bIBHOTO (6oJsiee 5 MHH) sBasiercd rpy6GedlIMM Hapyiue-
HHEeM NpaBHa paaHOCBsi3H. JI060H BbiXxod B 3QHP [AOJKEH
COMpOBOXKAaThCA Tnepenaueit cBpero no3sbiBHOro. O6s3a-
TeJbHa Mepefaya ABYX MO3bIBHbIX B Hauyaje H KOHLE CBA3H:
cBoero M KoppecnoHiaenta. [lo3biBHOH n0oJ/IXKeH mepenaBaThb-
CcA 4eTKO H MOJIHOCTbIO, KaKHe-MHOO COKpallleHHs1 31eCb
COBEpLIEHHO HeAONYCTHMbI.

[Touemy Tak Ba)kHa nepepaua no3wiBHOro? B HeM 3a-
JI0XKeHa OCHOBHas HHpOpMaUWs O Balled pagHOCTAHLHH.
[Tpexxne Bcero, HauaJjio MO3LIBHOTO MO3BOJISIET OTNPEAENHTD
CTpaHy, KOTOpOH MPHHAAJEXHT paaHocTaHuus. Hanpumep,
BCe MO3blBHble, HauWHawlHecs ¢ OykBol G, mpuHaanexar
paaxoaoOuTenaM BeaunkoOputanuu, ¢ 6ykBol F — paawmo-
Jo6utensim PpaHuuu, ¢ 6ykB VK HauuHAOTCH M03biBHbIE
aBCTpPaJHHCKUX pajHoatoOuTesnel, c¢ OykB ZL — HoBo-
3eaHACKHX H T. A.

YeTkass cucTeMa MO3bIBHbIX JIOGHTENbCKHX PaxHOCTaH-
UMA Halled CTPaHbl MO3BOJISET ONpEeNeJHTb He TOJbKO TO;
4YTO 3TO COBeTCKas paAMOCTAHUHMA (MO3bIBHOH HauyWHaeTcs
¢ 6ykB R uau U), HO u B Kako# pecnybivKke, B Kakoi 06-
Jacth 3ToH pecnyGaHKM HaxomMTCs paaMOCTaHUMA, $iB-
JsieTC JIHK  OHa HWHAMBHAYaJbHOH HJH  KOJIJIEKTHBHOH.
Hanpumep, ycabiias nosbiBHo#i UZ3AWA, Mbl onpenensieM:
310 paaHoctaHuuss PCOCP (Btopast 6ykBa — A, V, W, Z),
Haxoautcss B MockBe (nepBasi 6ykBa nocsae uudpbol — A),
KOJIJIEKTHBHOTO MOJIb30BaHHWA (BTOpast OykBa nocje uud-
poi — W, X, Y). Coueranne aByx mnocjeiHHx OykB B ro-
3blBHOM — OTJIHUHTeJIbHbIH NMPH3HAK CTAHLUHH B ropoje.

[TosbiBHoi* UB5CA — 310 pamnoctanuus, pabotaipouias
B Uepkacckoil o6nactu (BTopasi 6ykBa — B, V, T), unausu-
ayaJbHas (Bropasi GykBa nocje uuppbol — He W, X, Y).

Ecau Bbl gonro Benete mepemavy, He HasbliBasi CBOEro
NO3bIBHOTO, MHOTHe paaHoJiloOUTeN M OyayT cayluaTh BallH
CHTHAJbl, TEpPNeJHBO [AOXKHAaAsich, Koraa MOXHo Oyaer
y3HaTb BCi0 nepeunciaeHHylo HHpopmauuio. M Beanko Gy-
IeT HX pa3oyapoBaHHe, eCJH OHH YyCJblILIAT B KOHLE nepe-
layd He MOo3biBHble CHIHAJbl KOppecnoHAeHTa W paboTalo-
el paAHOCTAaHLUMH, a MNOCThIAHYIO A8 paaucta ¢pasy:
«Te6e mukpodon, Iletp!». He3zaBuaHo nosoxenue HabJio-
narejisi, JOJro XIylLiero MOMEHTa, KOr4a OH CMOXeT 3a-
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perucTpupoBaTh MpHEM HeU3BeCTHOH A0 mnepefayd MO3biB-
HOTO PajHOCTaHLHH.

4.3. COLEP)XAHHE NEPETOBOPOB PAJHOJIIOBUTEJIEA

Paanonobutenbckasi paaHOCTaHUHS — 3TO He JIHYHOe
CpeacTBO CBSI3H, a annapgrypa Alsl NpoBeldeHHsl 3KcCre-
PUMEHTOB, CMOPTHBHBIX MEpONPHATHH, MepekJH4YeK paaHo-
Jgiobutenell. [asi mepenaud «Kommepyeckoi» HHGOpMALHH
HCNOJIb30BaTh JIOGHTENbCKYIO pagHOCTAHUHUIO Heab3s. [as
3TOr0 ecTtb nodra, TteJjerpad, temedoH. M Bce xe paauo-
J1I06UTeIH LWIHPOKO OOMEHHBAIOTCA HHTepecHOH HH(popMa-
H1en.

[Ipexxne Bcero npu JIOGUTENbCKOH paAHMOCBSI3H MpPOMC-
XOAHT OOMeH COOOIUeHHSAMH O YeTKOCTH, TPOMKOCTH H Ka-
yecTBe CHrHaja kKoppecnoHgeHta (RST npu pabGore Tese-
rpadom U RS npu pa6Gore Ha SSB). CobGcTBeHHO MNpHeM
no3biBHOro curiajda u RST (RS) sABAAIOTCA MHHHMYMOM
uHpopmauuu, obmMeH KOTOpPOH W onpeaensieT (pakT yCTaHOB-
JIeHHs] [BYXCTODOHHeH paaHOCBA3H MeXXAy paaHoJobuTe-
nsimu (QSO). ,

Ecan ectb cBoGonHoe BpeMsi W KejaHue, kpome RST
(RS) nepepaloT W nMpUHUMAIOT:

npuBetcTBHe (A06poe yTpo, nOOphLIH AeHb, Beuep U T. A.);

cBoe UMsl (0ObIYHO COKpallleHHoe);

TOYHOE MEeCTOHAaXOXXAeHHe: Ha3BaHHe oO0jacTH, LiTaTa,
nernapraMeHTa, rpagctBa, a TakXe Ha3BaHHe HacCeJEeHHOTo
NyHKTa;

OMHCaHHe HCroJib3yeMol annapartypbl;

OMHCaHHe MOroAHbIX YCJOBHH;

coobuleHne 00 yCJOBHAX MPOXOXKAEHHS KOPOTKHX BOJIH;

HH(popMauHio 06 MHTepeCHbIX CTaHUHAX, KOoTopbie paso-
TalT B NaHHOe BpeMs;

aapec, Mo KOTOPOMY Hano BbicsaTh QSL-KapTouky;

no>kesaHHsl B €BI3H C MPa3AHUKOM (MO3JpaBJ/ieHHE C Ha-
LHOHAJbHBIM MpPa3AHHUKOM CTpaHbl KoppecnoHaeHTa, HoBbim
[onom u 1. 4.).

Ecau B 3¢dupe BcTpeuaiorcss paavoJiobuTesH, 0co06o
HHTepecylolLHecs: OAHOH W3 CTOpPOH paboThl (cOpeBHOBa-
HUSIMH, KOHCTDyHPOBaHHeM annapaTypbl, paaHOJIOOHTeb-
CKUMH [HMMJIOMaMH), TO 3TH BONPOCHl MOryT 006CYyXKAaTbcs
JOCTATOYHO noapoGHO. ['J1laBHOe, MOMHHTeE, 4TO Bbl B 3dHpe
He OJMHOKH, NpHeM [JIMHHOTO MOHOJIOra MOXKeT npepBaTb
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nosiBuBlIasicd Ha Bawell uyacrote nomexa. [lostomy onbiT-
Hble paaHoJIOGHTENIH nepefalT TOJbKO KOPOTKHe cooblue-
HHSl, NepexoAsi Ha mpHeM He pexxe yeM uepe3 2...3 MHH.

Pajnonio6uTenbckie  pagHOCTaHUMH  MOTYT  MpHBJe-
KaTbcsl AJS1 mepegaud paavorpamm M obecneueHuss aBa-
pUIiHOH panHOCBA3H B cjaydasix CTHXMHHbIX GeACTBHH, NpH
npoBeIeHHH cnacaTejbHbiX paboT M B APYrHX Ype3Bbluai-
HbIX cuTyauusix. Takas pa6ota NpoOBOAMTCS MO pa3peLUeHHIo
mectHbix TH3.

4.4. OBIIHA BbI3OB U MOHCK KOPPECNNIOHAEHTOB

Ecau Bam 6e3pa3/iMuHO, KTO OKa)KeTcsl BalUHMM Koppec-
MNOHAEHTOM, MOXXHO HCMNO/Jb30BaTb CNOCO6 HavaJja palGoThl
B 3¢upe — nepenauy o6uero BbizoBa (CQ — «Bcem»).
Ho Hauana nepeanauu oO6uiero Bbi3oBa Heo6xoaumo ybe-
IHMTbCA, 4TO BbIOpaHHAasi BaMH 4acTOTa He 3aHATAa (Bbl MO-
JKeTe He C/blIIATb OAHY H3 paaHOCTaHUMH, Beaywux QSO).
[TosTomy kopoTko 3apaiite Bompoc: «YHacrora cso6oaHa?»
(QRL), o6sizatenbHo noGaBuB cBOH no3biBHOW. He ycibl-
waB OTBeTa, MepexoAuTe K Mepeaaue: ABa-TpH pasa «Bcem»,
IBa-TPH pa3a CBOH MO3bIBHOH; 3aTeM MONPOCHTE OTBETHTb.
OG6LwHii BbI30B MOXeT GbiThb H36HpaTesnbHbiM: «Bcem B Cpen-
He#t Asuu» — CQZL u 1. n.

“Y6eauBluMCh, YTO 4acTOTa He 3aHATA, H HauyaB OOLUHH
Bbi30B, Bbl, B COOTBETCTBHH C PaAHOJIOGHTENbCKOH 3THKOM,
CTAHOBHTECb «XO3SIHHOM UacTOThl» H MOXeTe paboTaTb Ha
Hed J06oe BpeMa. JTO He 3aKOH, a PeKOMEHAaUHsl APYruMm
PalAHOCTAHLHSAM He 3aHMMaTb YACTOTY, HA KOTOPOH BaM yXe
oTBeTH/JIH. B onpeneneHHbix cuTyauusix HeodHUHAJbHbIM
NpaBOM «XO35IMHA 4YacCTOTbl» He HAA0 3J0YNnoTPeGJAThb.
[Tpumepbl Takux cuTyauui:

Ha Balli O6LMHA BbI30B OTBeTHJA M YyCNEUHO MposeJa
¢ BamH QSO oueHb peakasi craHuusi. [locse okoHuaHus ee
nepenayu Bbl yCJbllIHTe GOJbIIOE YHCAO BbI30BOB Ha CBOeH
yacToTe B aapec 3Toii penkoil cranuud. He OyabTe coba-
KOH Ha ceHe — YHAHTe cO CBOell 4acTOTbl M AalTe BO3MOX-
HOCTb APYFrHM paaHoJIIOGHTe/IsiM MOBTOPHTb Balll ycrex;

3aHdATas BaMHM uyacTtoTa Obl1a HamMeueHa KeM-J1H60 AJA
BcTpeud B 3dupe. Korna mnopoiiner Bpemsi, Bac monpocsT
0CBOGOAMTL YacToTy — OyAbTe noOpoXKesaTe/bHbl H MpPeao-
CTaBbT€ YAaCTOTy BCTPeUAlOLIMMCH HA HEH DPaAHOCTAHUMSM.
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Ecan Ha o6umii Bbi30B OTBeTa HeT, 3TO BOBCE He O3Ha-
yaeT, YTO BaC HHKTO He CJBIWHT. Bo3MOXKHO, 4TO a5 Tex,
KTO NPHHAJ Ball Bbi30B, YCTAHOBJEHHE CBSI3H C BaMH OCO-
6oro WHTepeca He npeacTasasieT. Ho ecau 3Ty cTaHuuio
Bbl CaMH Bbl30BeTe, OHA, KaK MPaBHJ/IO, BaM OTBETHT.

[Touck HyxXHOro KoppecnoHaeHTa — camasi BakHas
yacTb paboTbl B 3¢upe. Hano ymerb cayuwate. 3aech oueHb
NPUTOAHTCS OMNBIT KOPOTKOBOJHOBHKa-HabmoaaTens. OG6biu-
HO I'DOMKHE CHIHaJlbl — 3TO CHrHAaJbl GJHXaHIIHX CTaHUMH,
CB93b C KOTODbIMH He BbI3bIBAaeT HHM TPYIHOCTH, HH HHTe-
peca. MmenHo cnaGo cabiliMMble, 3aMmupaloline, Tepsiio-
luHecAd B NMOMEeXax CHrHaJsbl TafAT B cebe HeoXXHAaHHble «OT-
KPbITHSI» CTPaH H TepPHTOPHH.

Eciv y Bac ecTb HampaB/leHHasi aHTgHHA, ee KOHEYHO
HYXKHO pa3BepHyTb Ha paHOH, C KOTOPbIM Bbl XOTHTe CBS-
3aTbesd. TyT HeoOXOAMMO YYHTBIBAThH cileayloluee:

aHTeHHy Hajo HanpasJsTb MO JMHHM KpaTdaiuiero pac-
CTOSIHUSI OT Balllero MecTa [0 KOppecnoHJeHTa. ITO Ha-
npaBJieHHe MOXXHO OMpefedHTb Mo MoOycy, HaTAHYB HHTKY
MeXAYy NBYMSl MHTEpeCylIUHMH Bac ToukaMH. Bbl yBuauTe,
YTO AJS1 QalbHHX CTAHUHH OHO OTJHUYHO OT MOACKa3blBae-
Maro 3apasbiM cMbicioM. [lasi csisu Eponefickoit wacTu
Poccun ¢ ABcTpasueil aHTeHHY Hajo HanpaBHTb BOBCE He
Ha I0ro-BOCTOK, @ CTPOTO Ha BOCTOK; MNpPH >KeJaHHH CBsi-
3aTbcsl ¢ palloHoM CeBepHoil AmepHKH, JeXxalluM Ha Ba-
el LIMPOTe, aHTeHHY HANO HanpaBHTb Ha ceBep M T. I.
WunukaTop nosioXkeHHst aHTeHHbl NM0JIE3HO 0(OPMHTb B BHAE
KapTbl HanpasJ€HHH Ha OoJiblide CTPaHbl H BCe KOHTH-
HEHThI.

HHorna cBsisb BO3MOXKHA NpH MPAXOXKAEHHH DPAAHOBOJIH
He KpaTyadliuM NyTeM MeXXAy ABYMSI TOYKAMH Ha 3eMHOM
wape, a no o6patHomy H 6oJsiee AJMHHOMY NYTH (AJHHHbBIM
nytem). Tak, yrpom aas Esponeiicko#i uyactu Poccuu Ha
20-m auanasoHe craHudd Asctpanuu, Hoso#t 3enanaun,
0ocTpoBOB THXOro OKeaHa CJbILIHbI NPH PA3BOPOTE aAHTEHHbI
THIJIOM K HHM, T. €. NIPH HanpasleHWH ee Ha 3anan. JauHa
Tpacchl npu 3tom 6osee 20 000 KM H TeM He MeHee CJIbiLIH-
MOCTb PaJHOCTAHUHMH yKa3aHHOro paioHa ObiBaeT OTJHY-
HOH.

HakoHel HHTepecHblli KoppecrnoHaeHT HakaeH. Ecau on
naet o6lLHH BbI30B, OCTaeTCsl TOJNbKO CBO€BPEMEHHO H YeTKO
emy orBeTHTb. CJloXKHee OOCTOMT [eJ10, eC/IH HHTepecylo-
was Bac ctaHuusa yxe sexer QSO. Tyr nano HaGpaTbest
TepneHUss W NOXKAATbCS OKOHYaHHUA (cJyliaHHe OGOJITOBHH
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6yner AJs Bac XOPOLIMM YDPOKOM MpH INPOBEAeHHH COO-
cTBeHHbIX cBsideil). Ecau Bl ybexxkaeHbl, uyTo nepepaua,
ajpecyemasl BaM, He MHTepecHa (HanmpHmep, HEOJHOKPAaTHO
nepenaloTc pasHbIMH cnocob6amH ao6pble MOXKeaaHHs),
MOXXHO KOPOTKO COOOIHTb, 4TO Bbl HYXJaeTeCb B CBSI3H.
He 6Gynbte Ha3oisnuBbl, eciu BaliH NpOCbGbl He 3aMeueHbl:
JH00 OHH He CJbILIHBL, JH60 CBSI3b C BaMH He HHTepecHa
CTaHUHMH, K KOTOpoil Bbl oGpaTuauch. Ilocrapaiitech HaiiTu
ApYroro KOoppecrnoHJeHTa.

4.5. CBA3H C DX

DX — 310 oueHb yjaajeHHas WM peakasi pajiHOCTaHLUHS,
CBSI3b C KOTOpO# 3aTpyaHeHa. B Hacrosillee BpemMs paauo-
Jo6uTe1el-KOPOTKOBOJHOBHKOB B Pa3BHTHIX CTpaHax 3Ha-
yuTelbHO GoJblle, uyeM B ObIBLIMX KOJOHHAX H MaJblX
rocyaapctBax. Koraga npeacrtaBdTesNb TakOH CTpaHbl MOsiB-
JasieTcsi B 3QHpe, Ha ero yacroTe nocje MepBOH Ke CBsA3H
o6pa3yeTcsl «CBaJlka» OTeUYeCTBEHHbIX, 3anaJHOoeBpONenHCKHX,
ceBepOaMepHKaHCKHX H SIMTOHCKHUX paadoJgio6uTeneil. B atom
clydyae He Hano KpH4aTb MJH CTyuaTb KJAIOYOM A0Jblie
Bcex. 3aMeTHB, YTO Ball AJMHHbIl BbI30B MeLUAaeT MPHHH-
maTb BbI6paHHOro KoppecnoHaeHta, DX MoxeT 3anucaTb
Bac B Y€pHbIA CMMCOK, MTHOPHPOBATb BalliM Bbi3oBbl. Hano
yMeJsio BbIOpaTb MOMEHT, KOrja Balll NO3bIBHOH Oyner ycJbi-
waH. Ecav Bam noBe3er W Bbl HauyHeTe KeJaeMylo CBsi3b,
6yabTe npenesbHO JJAKOHHUHBI: HH B KOEM cJyuyae He Mepe-
nasaite uHdopmauuio, 6e3 KOTOpPOH BMOJHE MOXHO OOOH-
THCb. 3akaHuuBasi CBs3b ¢ DX, MOXHO nofipo6oBaTb mo-
MOUb CBOHMM JIpy3bsiM, OXKHIAIOILUM Ha yacToTe,— co00-
wHTe Aasi DX onMH-ABa MO3bIBHbIX PAaAHOCTAHLHMH, rOTOBbIX
k nposeneHHio QSO. Ho He yBjekaditecb 3THM, crapai-
TeCb, uTOObl nNpeajaraeMble MO3biBHble ObIIH HHTEpECHbI
BallieMy KOPPECTIOHIeHTY.

JKenas npoBecTH MaKcuMaJbHOE KOJNHUECTBO CBsi3eH,
onepatop DX, H3-3a KOTOpPOTro BO3HHKJ/A «CBaJKa», [0-
CTapaeTcsl HaBeCTH HEKOTOPbIH NMOPSIAOK CPelH Bbl3bIBAIOLLUHX
ero pajauocTaHuHii. [Ias 3TOro HMcno/b3yloTcsi cJenyloliiHe
npHeMbl:

DX npocut oTBeuaTb TOJIbKO CTaHUMH OAHOH CTpaHbl
(nanpumep, CIIA); nposeasi HeKOTOpO€ KOJHYECTBO CBsi-
3eit ¢ paauomobutensmd CILIA, oH nonpocHT Bbi3biBaTh
€ro TOJIbKO pajHo/loOHTelell APYroidl KOHKPEeTHOH CTpaHbl;

164



DX npocdT oTBeuaTb TOJIbKO CTAHLUHHM C ONpejedeHHOM
uH¢pod B no3biBHOM. OGBLIYHO NpH 3TOM OH HadyuHaer
c uudpst 1. ITposensi, nanpumep, cea3u ¢ UVIAA, EAICK,
KICC, oH nompocHT Bbl3biBaTb €ro CTaHUMH, MMelOLLHEe B
no3biBHOM LUHppy 2, u T. a. [axe eciau Ball NO3bIBHOM
coaepXUT uudppy 0, KoTopasi NOSIBUTCA B CaMOM KOHLe
u3bupartesbHblX BbI30BOB DX, Hago 3TOro MOMeEHTa [0-
XK1AaTbCH, HHaUYe MOXKHO MONacTb B YNOMSIHYTHIA Bbllle yep-
HBIH CIIMCOK;

DX npocut oTBeuaTb He Ha €ro 4acToTe, a Ha HECKOJbKO
KMJIOTepL, Bbllle HJHM HHXe WJH B ONpelesIeHHOM YyuyacTke
yactoT. [locrapaiiTech BbI3BaTh €ro TOUHO HA YacTOTe CTaH-
uUHH, 3aKaHuuBawolleiics QSO. B 5ToM cayuyae nosesHa
MMeIOILAsACs B Haweld paauoctaHuuu «Paccrpoiikas.

Yacto xopouwo cabiwaigass DX cTaHuus cocTabJjsieT
CMHCOK PadHOCTaHUHK, XKeNAOLWHX ¢ Hell cBsidaTbes. JTa
pa6ora Beaercsi o6bluHO He Ha 4actote paGothl DX, a uHorna
M 3apaHee. 3anucblBasicb, BHUMaTe/bHO CJEJHTe 3a COCTaB-
JeHHeM CMHCKa M o6s3aTesibHO 3aMOMHHTe, 3a KaKHM Mo-
3blBHBIM 3anucaH Bawi. DX Oyner Bbi3biBaTb KOpPpECMOH-
IeHTOB TOYHO B .MOC/JAeN0BATENbHOCTH MepeJaHHOro emy
CMHCKa M, NPOMNYCTHB 'CBOIO Ouepenb, Bbl yXe C HHM He CBs-
KeTech.

O6biuHo DX nepepaer uHdopmauuio o cBoed paaHo-
CTaHUHH (CBOe HMMs, TOUHOe pacroJOXKeHHe, MOPSAO0K MO-
ayuenuss QSL, a uHOraa nake M CBOH MO3bIBHOH CHIHAaJ)
He npu Kaxaom QSO, a uepe3 5..10 paauocssizeir. Ilo-
3TOMY, SKOHOMSI BpeMsi AJsl JAPYFHX paaHOCTaHUH{, He 3a-
npauwMBaiTe y Hero Huuero, kpome Bauero RST (RS).
[Tposeass QSO, ocraHbTech Ha 4acToTe B peXHMe MpHeMa
M B KOHIle KOHLUOB Bbl y3HaeTe Bce, UTO Bac HHTepecyerT.

4.6. «KPYIJIbIE CTOJIbl» U CETH PAJLHOJIIOBHTEJEA

«Kpyrablii cTosi» — 3T0 GoJibllIOe UYHCAO paAHOCTAHUHH,
coOpaBILUIHXCA HA OAHOH uyacToTe AJsA OOMEHA WHTEpPEeCHbIMH
coobuieHHsIMH. Kak npaBu/io, y «KpYyIVbIX CTOJIOB» €CTb
Belyliasi pPaAHOCTAHLUHMS — OPraHH3aTop H PyKOBOILHTEJNb
pa6oT, NOCTOSIHHble YYaCTHHKH M cJjydaiiHbie. HauuHaetcs
pabota 3a <«KpyrJiblM CTOJOM» B CTPOro oOnpeaejseHHoe
BpeMsl U BOJIM3H omnpeneseHHOH 4acTOThl (HO He TOYHO Ha
onpeaeJeHHOH 4acToTe — OHa MOXeT ObiTb 3aHATa WJH MO-
pa)keHa CHJbHOH nomexoil). Benywiuit o6bsaBasieT 0 HauaJje
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paboTbi, Ha3biBaeT CBOH MO3bIBHOH M M0OOYepeqHO BbI3bl-
BaeT MOCTOSIHHBIX YYaCTHHKOB «Kpyrsaoro crosa». Kaxabli
M3 HHX CTapaercsi MOSIBUTbCA C HHTepeCHbiM cOOOLIeHHEeM,
Hanpumep, o rortoBsiledcss DX-3kcnegHuUHH, 3aMeyeHHbIX
OCOGEHHOCTSIMH MPOXOXKAEHHS pPAAHOBOJIH . HAa OAHOM H3
IManasoHoB M T. n. Beaywwu# npuriawiaer apyrux »keJato- _
WHX paboTaTbh 3a «KpYIJIBIM CTOJOM» H OODbAB/IAET . N0J-
HbIH CMHCOK yyacTHHKOB. 3atem coobliaeT 06 HMelolleiics
y Hero MHGOpMAaLMH M Npeasaraer noovyepeiHO MepexoaHThb
Ha nepefayy OCTaJbHbIM Y4YacCTHHKaM.

Takum o6pasom B 3dup nepenaercss HHPopMaLus,
co6paHHass MHOTMMH paauoJiobuTensiMu. Ecan y Bac Her
HHYero HHTepecHoro a/si coo6LIeHHsl, He CTPEMHTeCb K yuda-
CTHIO B paboTe «KpYrJaoro croja» ¢ paboToH Ha mepejpauy.
Ho nocaywatb apyrux, kKoHeuHo, cTOHUT. Oco6eHHO MoJe3HO
3HAaKOMHTbCA C paboTod paauoaoOUTesed cBoero paHoHa
Ha MX «KPYIVIBIX CTOJIaX» TeM, KTO [0/Ir0e BpeMsi He Bbl-
XO4HJ B 30hHUp.

Ecin QSO ¢ onHMM HAM HECKOJbKUMH Y4YaCTHHKaMH
«KpPYyIJIOTO CTOJIa» npencTaBiasieT AJs Bac OOJbLIOH HHTepec,
ob6paTHTech K Beayllemy, a ec/H CBf3b C HHM 3aTpyAHH-
TeJlbHa — K ONHOMY H3 MOCTOSIHHbIX YYaCTHHKOB C MNpPOCh-
60#t nomoub npoBecTH HyxHbie QSO. Kak npasuso, Takyio
BO3MOXXHOCTb MpeNOCTaBAsIOT B KoHLe paboTbl «KpyrJoro
cTosas.

[Monasnsioulee uuciao paauosiobutesnell ovyeHb A06poO-
JKesaTe/lbHbl K CBOMM KOJl1eraM H C yAOBOJbCTBHEM [OMO-
raloT MM YCTAaHOBHUTb MHHTepecHble CBSI3H. 3a [OMOLIbIO
HYXXHO 06paTHTbcs yMeJso, utoGbl Baue: «CoobuuTe Ta-
KOMY-TO, 4TO i XOuy ¢ HMM cBsi3aTbcsi» (QRW) — He no-
Mewiaso BedylueHcs cBA3H. B3aumMonomMolllb ymMecTHA. TOMbKO
npd BctymiaeHdd B QS O, BcA MHHUMagabHas HHpopmauus,
onpeaensiowas ¢GakT MpoBeleHHS ABYXCTOPOHHeH CBsA3H
(no3biBHBIE KOppecnoHaeHTOB H o6men RST uau RS), nonx-
Ha ObiTb NpuHsitTa Ge3 MOACKa30K. A BOT AOMOJHHUTENbHYIO
HH(popmMauuIo (UMs onepaTopa, aapec oTnpasBku QSL u T. n.)
MO>KHO MOJIYYHTb H «OKOJbHBIM MYTEM>».

Hekotopble paauoso6utenn  cneuMasbHo  COGHpaIOT
rpynnbl HHTEPECHbIX CTAHUHH AJAs OpraHW3auHdH MaccoBOH
paboThl ¢ HMUMH. DTH rpynnbl 06pasyldT TaK HasblBaeMyio
DX-cetb pannonio6utesied onpeieseHHOr0 paioHa: Hampu-
Mep, MOCTOAHHO pedcTBYIOT DX-cetd paauoobuTtesei
paiiona Kapubckord mops, paauosiobuteneii crpan CHT
H Ap.
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Y paaxono6utesneilt DX-ceTH, Kak U y «KPYIJOro cToJa»,
ecTb BelylW M. 3a ONMH-IBa uaca,0 HauyaJa paGoTbl CETH
Ha 3apaHee H3BECTHOH 4acCTOTe OH HauyHHaeT 3anHCbiBaTb
yuyacTHHkoB. Benywnii DX-ceru KapuGckoro mopsi 3anu-
cblBaeT paaHoJilo6uTesNel’ CTpaH M OCTPOBOB 3TOFO paioHa.
Benywuit DX-cetn papuoao6uteneit crpan CHI — oreuect-
BEeHHble CTAaHUHH, CTapasicb HMeTb B CMHCKe CPaBHHTEJNbHO
cn1abo nmnpeicTaBleHHble B 3(¢uPe paavOCTaHUMHM 3akas-
ka3bsi, CpeaHeil A3uH, aBTOHOMHBIX pecnyGJIMK, 3aCuM-
TbIBA€MbIX KaK OTAeJbHble CTpaHbl Ha aumiombi [[PK.
K Hauany pa6GoTbl ceTH BeAYIUHMH cOCTaBJsieT U OObsBASET
3TOT CNMCOK. 3aTeM HauyMHaeT 3aNnHCbiBaTb CTaHLMH, SIB-
asiotnecss DX naasi yHaCTHHKOB CeTH MJIM MPOCTO B Hee He
Bxoasiuie. Beayuiemy Heo6xoaHWMbl Xopoliasi npHeMo-
nepejaloillas annapatypa M 3¢QeKTHBHas aHTeHHa, YTOObI
Jo6oi DX, xenawwuid pa6oTaTb C CeTblO, MOT JIerKo ¢ HHM
cBazaTbes. Bce yuyacTHHKM ceTH 00513aHbl BHHMaTeJbHO
C/JyliaTh 3arMCh, BbIAEJASITb HHTEPECHble M YBEPEHHO MpH-
HUMaeMble CTAHUMH. 3anucaB BCeX KesalolHX pabGoTaTb
c cerblo, Beaywui o6bsABAseT ydyacTHHKoB. [locse srtoro
o CBOeMY YCMOTPEHHIO OH MpHIJaliaeT TOrO HJAH HHOTO
yuyactHuka. [losnyuuBwinii npaBo Ha nepejauyy Bbi3biBaeT
HaunboJsilee HHTepecHyl0O [Js Hero craHuHio M, cooluiaert
RST (RS). Honosnute/bHble cOOOLIEHHS] TYT COBepLIEHHO
HeyMecTHbl: NeCATKH CTaHUMH >KAYT CBoed ouepeau pa6o-
TaTb Ha u4acrtote. Eciu nepepaua npHHATa, H36paHHbIH
KOppecrnoHAeHT MoATBepKAaeT 3To oTBeTHbIM RST (RS),
M CBSI3b CUMTaeTcsl 3aKoH4ueHHOH. Beaywu#i moxer npeno-
CTaBJATb NpaBO Ha nepegadyy OAHOH M TOH e paauo-
CTAaHUMH TOJbKO OIMH pa3, HJH HECKOJIbKO pa3 .noapss,
HJIM HECKOJIbKO pa3 3a Bce BpeMsi paGOTbl CeTH, AaB BO3-
MOXXHOCTb YYaCTHHKY CBSI3aThCSl C HECKOJIbKHMH KOpPPECHOH-
neHTaMHu. «BbixoauTb» M3 ceTH ciaeayeT, TOJNbKO COOOLUHB
00 3TOM BeayllleMy H MOJYYHB ero oaobpetHe.

CeTb, KaK paBujo, BeleT OY€Hb OMbITHbIA panHOJIO6H-
teab. [lpenocraBasisi npaBo Ha mnepeanauy, OH y4dTbiBaeT
MHTepechl BCeX yuacTHHKOB ceTH. Ecau Bbl paGoTaere ¢ 3em-
au  ®panua-Hocudpa u Bepywnit DX-ceth aaetr Bam
BO3MOXHOCTb BbIOHpaTh _KOpPpeCNOHAeHTOB HeckoJIbKO
pa3, To U cobpasuivecss DX, nonyunB npaBo Ha nepeaauy,
6yayT ¢aMH Bac BbI3blBaTb. A eCaH Bbl, HAaNpHMep, MOCKBHY,
TO, CKOpee BCero, noJy4uTe NMpaBo Ha nepeaayy OAMH-IBa
pa3a, U BpsA Ju KTo-1H60 M3 DX Bbi30oBeT Bac — pajauo-
Jio6HTenH MOCKBbl OYeHb AaKTHBHbl H TMOCTOSIHHO Mpea-
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cTaBJeHbl B 3(Mpe HEeCKOJbKHMH paanoctaHuusimu. He pac-
cTpauBaiiTeCb: C TaKHM OrpaHHueHHeM Jierko G6OpOTbCst —
HYXKHO TOJIbKO fepeexaTbh M3 Mocksbl Ha 3emiio Ppanua+
Hocudpa!

B cBsi3u ¢ pOCTOM uHMCIa paaHOJ0OHTeJeHd-KOPOTKOBO-
HOBHKOB CTaHOBMTCS BCe GOJiblile HHTepPecHbIX CBsi3ei, Mpo-
BOJAHMbIX OPraHM30BAaHHO: 3TO HH(OPMALHUH «KPYIJIbIX CTO-
J0B», pa6ora B DX-ceTsix, NO mnpeiBapHTeNbHOH 3aNHCH.
Ecau Bbl, Hanpumep, XOTHTe CBSiI3aThCsi C apKTHYe-
CKHMH W aHTapKTHYeCKHMH paJHOCTAHLUHSIMH, HalesiTb-
csl Ha CJyyailHyl0 BCTpeuy C HHMH B 3¢Qupe TpyaHO —
onepaTopbl 3THX palHOCTAHUMH MOFYT YAe/lHTb paboTe
C panqo/ioGHTeNsIMH JIHILb OrFpaHHYeHHble Yacbhl CBOEro
auuyHoro spemenu. Ho kaxxaoe BockpeceHbe ¢ 11.00 no 12.00
MOCKOBCKOTO BpeMeHH KOPOTKOBOJIHOBHK u3  CaHkr-
[Merep6ypra B. Tonnep (UAIMU) cobupaer Ha uacroTe
14 150 x'u noutH Bce mnoO3biBHble JIOGHTENbCKHX ‘paaHO-
cTaHuM#i, pacnojioxeHHbXx 3a CeBepHbIM NOJIIPHBIM KPYrom
H B AHTapkTHAe. 34ecb, eCJH 3TH CTAHUMH BacC YCJbILAT,
C HHMH MOXHO cBsi3aTbcsl ¢ nomotubio UAIMU,

OG6HnapyxuB B 3dupe rpynny opraHi3oBaHHO paboraio-
IUMX PALHOCTAHUHH, HYXHO 00s513aTe/lbHO BHHMAaTEJbHO
npocaywaTe HX paboty, pa3obpaTbcsl, UYTO MNPOHCXOAMT,
ySICHMTb, HACKOJIbKO YMECTHO Ballle BMellaTe/bCTBO B HX
pa6oTy, U TOJbKO MOCJe 3TOr0 BKJIOYaTb CBOH nepefaTyHkK.

I'pamOTHbIi  paauo/06HTENb-KOPOTKOBOJNMOBHK  BCeraa
ropa3io 6oJiblue cjayliaeT, 4yeMm MnepejnaeT. Beuep, npose-
JNeHHbIH 3a pajHOCTaHLUHeHd B peXXHUMe NpHeMa, HHYeM He
Xye Beuepa, B-TeYeHHe KOTOPOro Bbl YCTAHOBHJH JECATKH
y>Ke COCTOSIRIIMXCS CBsi3ell, He COCTaBUBLUMX OOJbLIOTO
cuacThsi HM BaM, HHM BalIHM KoppecroHaeHtam. A Benp
B 3TO BpeMs Bbl MOIJIM ycJblliaTh Oo4YeHb peikue DX, a 3a-
TeM M CBfI3aTbCA C HUMH!



NP HITO)KEHHSA

[Tpunoxcenue 1

H3amepHTeabhsle NPHOOPH, HEOGXOAHMbBIE AJisi HACTPOHKH

PaaHOCTAHUHH
Ha3naueuue PekomeH1yembie npu6opbl
Wamepenne HanpsikeHHit | YHHBepcalbHbil NPHGOP  KOPOTKOBOJIHOBHKA

NMOCTOAHHOI0 TOKa

Hamepenne HanpsikeHHH
nepeMeHHOro ToKa

I/lamepeﬂue 4aCTOTH H YXO-
JA0B 4acCTOTbl

Hamepenne ¢popMul Hanps-
xennit 34 u PU (no nmep-
soi I1Y nepenartumuka)
Hamepenne popMbl Hanpsi-
xenudt 34 n PY B sno6oit
YyacTH paaHoCTaHUHH
dopmupoBaHHe cTaHaapT-
HbIX cHrHajsos 34

dopmiipoBaHHe CTaHAapT-
fibix curxagos PU

(Pamno, Ne 11, 12, 1979).

Tecrepn TTI, L1-20, 114312, 114341
YHuBepca/sbHbii  NPHOGOP KOPOTKOBOJHOBHKA.
MunausoabtMeTpu B3-36, B3-45, B3-48.
BoabTMeTpnl yHuBepcaabHble B7-15, B7-17,
B7-36

YHuBepca/ibHbiE NPHOGOP KOPOTKOBONHOBHKA.
DJIeKTPOHHO-cUeTHHe  4acToToMepn  U3-36,
43-38, Y3-39, U3-41, U3-44, U3-45, U3-47A,
43-54, U3-58, 43-63, U3-67.

PaauonpueMuble yctpoiictBa P-250, P-250M,
P-250M2, «Kanuna», «KaTtpan»
Ocuunanorpapn Cl1-19B, C1-43, C1-49, Cl1-67,
C1-68, C1-73

Ocuuasorpadsl C1-64, C1-65, Cl1-71, CI-85,
C1-97, C1-120, C1-126, C1-127

YHuBepcaJ/ibHbIH  NPHOGOD  KOPOTKOBOJIHOBHKA.
leuepaTopnl curHaqos I'3-102, I'3-106, I'3-112,
r3-120 .
YHuBepca/ibHbli  NPHOOP  KOPOTKOBOJIHOBHKA
(npu HanpsixeHusax Goabiie 50 MkB). Tene-
patoput cdrnanos ['4-18, ['4-93, 3-102, '4-154
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