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BBEAEHMUE

PapnoyacToTHble KOAKCHaJbHBle Ka6eld HaXOAAT LIMPOKOe
NpHMeHeHHe B [POMHINJEHHOH, CBSI3HOH, TeJeBH3HOHHOR
pPaaMOJIOKALIMOHHOH M APYroil paauoTeXHHUYECKOH ammnaparype.
OHH HCNOJNB3YIOTCA B KadyecTBe (UAepHBHIX JIMHHH, JUHHA
nanbHell CBS3H, TPaHC(OPMATOPOB COHPOTHBJIEHHH, 3JIeMeH-
TOB MOJIOCOBBIX H PE€XEKTOPHBIX (DHJIBTPOB.

I'n6kue KoakcuaJsibHble Kabelu NPHMEHSIOTCS TaKkKe /IS
yCTpoHcTBa MeXIYOJOUHBIX COeJHHEHHHA M MOHTaxKa- paauo-
annapatypel. JKecTkHe KoakcHa/bHBE JIHHHH HCIOJb3YIOTCS
B KayecTBe Koje6GarTesbHBIX KOHTYDOB MHOTHX YCTPOHCTB MeT-
pOBOrO H AENHMETPOBOrO AHANa30HOB BOJH,

CyiiecTByeT psii THIOB KO3aKCHAJbHBIX Kabesefl crnemualib-
HOTO Has3HayeHHs: Kabenu 3ajepkKKH C 3aMeJJIeHHOM CKo-
pPOCTBIO DPaCIpOCTPaHEHHsI 3JEKTPOMArHUTHBIX BOJH, Ka6esn
TpaHC(opMaluH ¢ NepeMeHHBIM [0 JJHHE BOJHOBBIM COMpO-
THBJEHHEM, BBICOKOOMHEIE KalbeJH ¢ MaJoll MOroHHOH eM-
KOCTBIO, IPUMeHsieMble B HMNYJBCHEIX YCTAHOBKAX.

Ha yacrorax 10 HEeCKOJBKHX JeCATKOB Merarepl, Hapsiay
C 3KpaHHPOBAHHBIMH JIHHHSIMH, [IPAMEPOM KOTODHIX SBJsETCS
KOAKCHAJbHBI Kabe/b, HCMOJB3YIOTCS H HE3KPaHHPOBAHHBIC
JUHHH, ONHAKO OHH 06J/1aJaloT MNOBHIIIEHHBIMH I[OTEPSMH U
NoABepkKeHbl BIHSHHIO NOMEX.

JunanasaH yacToT, B KOTOPOM HCNOJIBb3YIOTCS 3KPAHHPOBAH-
Hble JIHHHH, OYeHb LIHPOK: OT 3BYKOBBHIX 4acTOT (COTHH M ThI-
CAYH TepU) A0 CBEPXBHICOKHX YaCTOT (HECKONBKO THICAY
merarepu). OCHOBHBIE NOCTOMHCTBA TaKHX JHHHH — BO3MOXK-
HOCTb IepefayH IIHPOKOro CHeKTPa YaCTOT, OTHOCHTEIbHO
HeGoJbIlIOe 3aTyXaHHe, MaJble NONepeyHble Pa3Meps], CaMO3K-
paHHpOBaHHe H 3aLIMIIEHHOCTh OT BHEIIHUX NOMeX, HaIex-
HOCTh H 3KOHOMHYHOCTb — CHOCOGCTBYIOT HX LIHPOKOMY pac-
npocrpaHeHuto. Ha dacrorax Bbille HEeCKOJBbKHX HECATKOB
Merarepl| IIpHMeHSIOTCSI B OCHOBHOM 3KDaHUDOBAaHHBle JIMHHH.

Ha yacrorax Bhillle HeCKOJbKHX TBHICSY Merarepiy 3KpaHH-
poBaHHBbIe JIHHHH, B TOM YHCJe KOaKCHallbHble KaGejH, CTaHO-
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BATCA y3Ke Mano3(h(GeKTUBHEIMH, M NPHXOAUTCS MPUMEHATH
Apyr¥e THNBl JHHHH — BOJHOBOAH, INPeJCTaB/AIOLHe Cco60i
noJble MeTaJyIH4ecKHe. TPYOhl NMPSMOYTONbHOIO HJIH KPYTJIOro
ceuenud. Ilejo B TOM, 4TO Ha TAaKHX YacCTOTax CHJbHO BO3pa-
CTAlOT NMOTepH KaK B NPOBOAAX KPaHMPOBAHHOH JIHHHH, TaK
M B JH3JeKTPHKe, KOTOPBIM pasfiejleHbl ee BHYTPeHHHH H
BHEIUHHH mnpoBoma. Jlpyroe oGCTOATEIbCTBO, 3aTPyLHSIOHiee
HCIOJb30BAHHE KOAKCHAJbHBIX JIHHHH Ha KOPOTKOBOJHOBOM
yyacTKe [HanasoHa CBepPXBBICOKHX 4YaCTOT, 3aKJ/JIOYaeTcst
B HEBO3MOXKHOCTH Ilepefayd 1o TAKOH JHHUM OOJbIIOH MOLI-
HOCTH.

MouHocTb, KOTOpYI0 MOXHO Nepefatb N0 KOAaKCHaJbHOH
JIHHHH, OTPaHHYeHAa 3HAueHHeM HaNpskKeHHs MeXAy NnpoBoja-
MH JIMHHH, NpPH KOTOpOM Hacrymaer npo6Goii. I[IpoGuBHOe
Hanpsikesye Mo¥XKeT ObITh TIOBBIIIEHO, MPYU COXPaHEHHH 3aaH-
HOro BOJIHOBOTO COIPOTHBJIEHHS, TIPONOPLHOHAJBHBIM YBeJH-
yeHHeM [AHAMeTPOB BHYTPeHHero M BHelIHero npoBojoB. [lpu
3TOM YBeIHYHBAETCs TOJILKHA CJI0S H30JSANHH MeXAY [POBO-
namu, Gmarofapsi 4yemy NOBHIIAeTCsl BeJHYHHA NPOGHBHOTO
HanpsxKenus. Ho npu Hcnonb3oBaHHH KOAKCHaJbHOH JIHHHH
B' AManasoHe CBEPXBBICOKHX YacTOT AHAMETP BHeEIIHEro Npo-
Boja orpanuuyeH. OH He MOXKeT IIPeBHILIATL ONpeJeeHHO
BeJHYHMHBl, TaK Kak INPH [JHHe BHyTPeHHeH OKPYXHOCTH
9TOrO NPOBOAA, COM3MEPHMOH C [JIMHOH BOJHBI 3JIeKTpOMar-
HUTHBIX KoJIeGaHHMH, B JIHHUM MOI'YT BO3HHKHYTb [apasHTHBIE
THNBl BOJIH, NPUBOAMAIINE K HCKa)KeHHSIM CHTHaja M yBedude-
HHUIO TIOTEPb.




T'rasa nepsas

®U3UYECKHE NMPOLLECCHI
B KOAKCHAJIbHBIX KABEJISIX

1. 3JIEKTPOMATHHTHOE NOJE B KOAKCHAJNbHOM KABEJIE

Ilpn mnepenaue mno JIMHUM 3HEPTHH 3JIEKTPOMATHHTHBIX
KoJie6aHUH BBICOKOH 4YacTOTHI OKOJIO IPOBOJOB JMHMHM BO3HH-
KaeT 3JEeKTPOMAarHuTHoe Ioje, NpeAcTaBiasiollee coGoH CoBo-
KYIHOCTb TIEDEMEHHBIX 3/EKTPHYECKOTO M MAaTHHTHOTO moJiedl.
O6e 3TH COCTaBJ/ISAIOLINE IJIEKTPOMATHUTHONO TIOJIS HEpPa3phiz-
HO CBSI3aHBl M He MOTYT CYIIeCTBOBATh 'Da3[e/bHO, He3aBU-
CHUMo OJHAa OT [pPYrofi: mepeMeHHOE 3JIEKTPHUECKOE ToJe Mo-
poXKJaeT MarHUTHOE, @ TIEPEMEHHOE MATHHTHOE TIOJe — 3JIeK-
TPHUYECKOE.

CocraBJsomue 3JeKTPOMAarHUTHOTO TOJIST UMEIOT B JIOOO#
TOYKe IIPOCTPAHCTBA OKOJIO NPOBOAOB JIMHHH ONpeLeNeHHYIO
BeJHYHHY M HalpaBleHHe H Ha3BIBAlOTCSI COOTBETCTBEHHO
BEKTOpPaMH 3JIEKTPUYECKQTO W MarHuTHoro mnojedl. ['paduue-
CKHM BEKTOPHI 3JIEKTPHUECKOTo M MarHuTHoro moseil (E u H)
n300paxKawT B BHAE CTPEJOK, NJIMHA KOTOPBIX IPOIOPILHO-
HaJbHA HaNpPSXKEHHOCTH MOJisl (3/JEeKTPHUECKOTO HJH MarHuT-
HOTO).

Ha puc. 1 ycioBHO n306paxeHo 3JEKTPOMAarHUTHOE MoJie
B IOTEpPeYyHOM CeUeHHH IpocTefilllell ABYXIPOBOJHOH JIHHUH
nepenaud (OTKpHITas [BYXNPOBOJHAash JMHHs). B Kaxpoil
TOUKE MOJiss BEKTOP 3JIEKTPHYECKOro (MAarHUTHOrO) MOJs
HampaBJ/ieH 110 KacaTesIbHOH K CHJIOBOH JIHHHH 3JIeKTPHUYECKOFO
(marnutHoro) mnossi. Cu/OBHE JIMHHH PacHo/IOXKeHBl TIyIIe
B To#l 06/1acTH NPOCTPAHCTBA, I'le NoJie CHJIbHEE, H Dexe —
rae modse cJaabee.

Kak BugHo u3 pHuc. 1, ajeKTpuUuecKHe MU MarHHTHBIE CHJIO-
Bble JIMHHH pAacroJ/ioXeHwl - HauboJiee TyCcTO 'B NPOCTPAHCTBE
MeXJAy [pPOBOJAaMH. ITO O3HAuYaeT, YTO OCHOBHAs YacTb
9HEpPruH 3JE€KTPOMATHHTHOTO II0Js COCpeJoToYeHa HMeHHO
31ech, B6M3H TIPOBOAOB JHHUHU, [lo Mepe yzaJjieHHsI OT NPOBO-
IOB 3JeKTPHYECKOe W MAarHHTHOe ToJst GHICTPO ociaabeBaloT,
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OJHAKO HX MOXHO OOHapyXHTb J[axe Ha CpPaBHHTEJIbHO
6GOJIbIIOM PACCTOSTHHH OT ABYXIpPOBOAHO! JinHUH. TakuMm oGpa-
30M, 4eTKO BhIpaXKeHHOH I'DaHHIE], OTHeNsiolell sneKTpoMar-
HHTHOE TMoJe [ABYXNPOBOJHOH JIMHHH OT OKPY2KaloLIero
NPOCTPAHCTBA, He CyLIeCTByeT. DTO 3HAUHUT, YTO 4acTb 3Hep-
THH, pacnpocTpaHsowefics Mo JHHUH, paccenMBaeTcsi B OKpPY-
)KawieM npocrpaHcrBe, KpoMe Toro, takasi OTKpHITasi JHHHUSA

\ /

- N\

Puc. 1. DnekTpryeckoe H MarHHTHOE IOJSI B TOMEPEUYHOM
CeueHHH JBYXMPOBOJHOH CHMMETPHYHOH JIHHHH.

3JIeKTpHYECKHE CHJIOBHIC JIUHHU,
~ — — MarHHTHbieé CHJIOBbBIe JIHHHH.

SIBJISIeTCS] MCTOUHMKOM IIOMeX M caMa BOCIPHHHMaeT MOMeXH
OT OKDYXKAIOLMX HCTOYHHKOB H3JyYeHHs.

Ecnn OKpYXHTb [IBYXIPOBOJHYIO JIHHHIO METaJUIHYECKHM
9KPAaHOM, TO 3JeKTPOMarHHTHoe MoJe JIMHHH OyHeT CyLecTBO-
BaTb TOJIBKO B NPOCTPAHCTBe, 3aK/IIOUEHHOM BHYTDH 3KpaHa.
HanyueHus: 3/1eKTPOMarHMTHOH SHePTHH B  OKpyXalollee
NPOCTPAHCTBO B 3TOM CJayuae He OynerT.

B JuHEH, OKpyXKeHHOH 35KpaHOM, MOXHO BMECTO MABYX
NPOBOJAOB OCTAaBHThL BCEro OJHMH, a B KauecTBe BTOPOTo Ipo-
BOJAa Ha3bIBAEMOI'0 II0 AHAJOTHH C JIHHHSAMH [OCTOSTHHOTO
TOKa «06paTHBIM», HCIO/b30BaTh 3dKpaH. JIMHHS, B KoTOpoil
«TIPAMBIM» fBIAETCH BHYTPeHHHH NpPOBOJX, a <«OOpaTHHM>
6
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Puc. 2. [Tonepeunele cedeHHS HECHMMETPHYHBIX 3KpaHHPO-

BaHHBIX JIMHHMA.
! — 1ieHTpanbHbIT NPOBOA; 2 — 3KpaH (OGPaTHBIA IPOBOL).

AN ANy
&
Nenme.n

[IPOBOJOM CJYXKHT 3KPaH, B OTJHYHe OT ABYXNPOBOAHOM (CHM-
MEeTPHUYHOH) JIMHHH Ha3bIBaeTcss HECHMMETPHUHOM.

Kak 3KkpaH, Tak U BHYTPeHHHH NDOBOJAHHK HECHMMeETpHY-
HOH JIHHHH MOTYT HMeTb pasjHyHble (OpPMBI TONEpeyHOro
ceyennsi. Ha puc. 2 nokasansl mpuMepsl HEKOTODHIX INomepeu-
HBIX CeyeHHH HeCHMMeTPHUHBIX JHHHH. B ToM cayuae, Koraa
OCb BHYTPEHHero IpPOBOJHHKZ,
UMewllero BHA HHJIMHIPA, U OCb
JKpaHa COBNAJaloT, JHHHIO Ha-
3BIBAIOT KOakcHaJbHO#  (pHC.
2,a). KoakcuanbHble JIMHWH SIB-
JAI0TCST HauboJjiee pacnpocTpa-
HEHHBIM THIIOM HECHMMETpHY-
HBIX 3SKPaHHPOBAHHBIX JIHHHH.

DJ/IeKTPOMATHHTHOE ToJie B
NonepeyHoM CeueHHH KOaKCH-
aJbHOH JIHHHH YCJIOBHO H30-
GpaxeHo Ha pHC. 3. DJeKTpHye-
CKHe CHJIOBhIE JIMHHM HANpPaB-  pyuc, 3. DpekTpHuecKoe H Mar-
JIEHBI II0 pagHycaM. MaruuTHbie  HuTHOE moas B rnonepeyHoM ce-
CHJIOBble JIHHHH HMMEIT BHI YeHHH KOAaKCHAJbHOH JUHHH.

KOHIIEHTPHUECKHX OKPYKHOCTeH, SJIEKTDIMECKHE CHIOBbE
OXBAaTHBAIOUIUX BHYTPeHHH#H — — — MarHHTHbIe CRJOBEIe JIHHHH.

NPOBONHHK. BeKTOpH 3JieKTpu-
YeCKOr0 M MAarHHTHOTO MoJefl B KaXAof TOYKe NONMEpeyHoro
CeyeHHs] JIMHHH B3aHMHO-IIePIIeHHKYJIsPHHL.

Eciu Kk suHHH 1pHJIOXKEHO CHHYCOHZANbHOE HanpsiKeHHe,
TO BEJHYHHBl BEKTOPOB 3JIeKTPHUECKOTO M MArHHTHOrO MHoJefl
MEHSIIOTC BO BpeMeHH IO CHHYCOHIaJbHOMY 3aKoHy. Bein-
YMHbl BEKTOPOB £ u H B pasHble MOMEHTH BPEMEHH OyayT
NPUHAMATh DPasjiiyHble 3HAUEHHS — OT HYJEBBIX 10 MaKCH-
MaJibHbIX, Ha3blBaeMHIX aMAJHTYAHBIMH. [lpu nepexome Bek-
TopoB E u H 4epe3 Hy/jeBhe 3HAUeHHS HX HanpapJ/eHHe
MeHsIeTCS1 Ha IPOTHBOIOJIOXKHOE,
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Be/MuHHE W HampaB/ieHHs BEKTOPOB 3JEKTPHUYECKOTQ H
MarHHTHOTO N0Jied B Pa3HYHBIX TOYKAX MO IJHHE JIHHHH, CO-
OTBETCTBYIOIIUE KAKOMY-JH00 (DUKCHPOBAHHOMY MOMEHTY Bpe-
MeHH, NOKa3aHBl Ha puc. 4. DTo H306paxKeHUe NPEACTABJIAET
coboit Kak 6nl «MOMeHTaJNbHYI ¢oTorpacduio» monas. Ecau sty

- KHENOIBHXKHYIO» KapTHHY NepeMellaTb BIPaBO CO CKOPOCTBIO
pacrnpocTpaHeHHs BOJHEL, TO TMOJyYyeHHAs «ABHKYILascs» Kap-
THHa O6yJeT HJJIIOCTPUPOBATh IIPOHECC PacCHpocTpaHeHHs
3JIEKTPOMArHUTHON BOJIHBI BAOJb JIHHHH. Ilpocienum rmocie-
noBaTeJibHBIEe (ha3bl 3TOTO IIpolecca.

HonycTuM, 4To B HEKOTOPHI MOMEHT BPeMeHH f; 3JeKTpH-
yecKOe W MAarHMTHOe NOJIsl pacrpeleseHbl BJAOJb JIHHHH, Kak
nokazaHo Ha puc. 4,a. Ilepuon koneGanust T, T. e. Bpems,
B TeyeHHE KOTOPOTO CHHYCOMAAJbHOe HAaMpskKeHue, IPHJO-
J)KeHHoe K JIMHHH, NPOXOAUT NOJIHBIH LUK/ M3MeHEeHHs, CBA3aH
¢ gactoTofl [ CHHYCOMAAJbHOTO HAaNpsKeHHs CJaefyWllel 3a-
BHCHMOCTBIO:

1
T= F

Ecnu ¢ MoMmeHTa BpeMeHd f; MpoLLIo BpeMsl, paBHOe 4eT-
BEePTH Mepuojaa, TO KapTHHA IOJs1 OKaXkeTcs CABHHYTOH BIpa-
BO M MPHOGPETET BUJ, H306paxKkeHHEI! Ha pHC. 4,6.

Ha puc. 4,6—0 mnokasaHb COOTBETCTBEHHO KapTHHH N0JS
BJIOJIb JIMHUH Uepe3 NPOMEXYTKH BpeMeHH, paBHble IOJIOBHHE,
TPeM UeTBEPTAM U MOJHOMY Nepuony KoJeGaHui.

B MoMeHT BpeMeHH, OTJIHYAWIIUHCA OT HAYaJIbHOTO MO-
MeHTa Ha ToJHBIH mepuon 7, KapTHHA NOJs HMeeT TOYHO Ta-
Kofl e BHJ, KaK U B MOMEHT BpeMeHH [ Takum o6Gpasowm,
KapTHHA pachpeleieHdss BEKTOPOB 3JEKTPHUECKOTO H Mar-
HUTHOTO TOJIeHd BJOJbL JIHHHH IepHOJHYECKH [OBTOpseTCs 4e-
pe3 NPOMeXYTKH BPEMeHH, paBHBle LeJIOMYy YHCJIy NEPHOHOB
KoseGaHu .

Piuc. 4 He TOMBKO MJJIIOCTPHPYET IpOLECC ABUIKEHHS 3JeK-
TPOMAaTrHUTHOH BOJIHB BAOJb JUHHH, HO H TO3BOJIisgeT IpocJje-
JAUTh BO BPEMEHH XapaKTep H3MeHEHHS 3JeKTPOMAarHHTHOIO
nosis B J060M IONEpPEeYHOM CeYeHHH JHHHH. B KauecTBe mpH-
Mepa paccMOTPUM ToJie B NONEPEYHOM CeUeHHH KOaKCHANIbHOH
JIAHMH, PACIIO/NIOXKEHHOM Ha PacCTOSIHHH [ OT yC/JIOBHO BHIGpaH-
HOTO Hauaja JIMHHM- B MOMEHT BpeMeHH f; BEKTOpPH IOJ
B 3TOM CEYEHHH JOCTHraloT MaKCHMAaJbHOTO (aMIIMTYZHOIO)
3HaueHUs H HMEIOT HampasJ/eHHs, KOTOpHe OymeM YCJIOBHO
CUHTAThb NOJIOXKHTEIbHEIMH,

B TeueHne nepBoit ueTBepTH mepHoAa KoJsieGaHuUH (HauH-
Hasl C MOMeHTa BPeMeHH {;) BeKTOPblI JIEKTPHUECKOro H Mar-
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HHTHOTO TMoJiel YMEHBIIAIOTCS MO BeJHYHHE, COXpaHsAsd CBOe
HanpasjeHde. POBHO dYepe3 ueTBepTb Neproga o6a BeKTOpa
CTaHOBATCA PaBHBIMH HYy/I0, B TeueHHe cielylowled ueTBepTH

é)
t=t’+ %Z
)
E ——
DG
?)
t=l,+T
e '
” —

PHe. 4. diaekTpudiecKoe H MAarHHTHOE INOJAS BROJb
JIHHHHE NepejauH.

nepuofa 06a BeKTOpa YBEJIHUHBAIOTCS, HO MMEIOT NPOTHBOIMO-
J0XKHOe HanpaBJyeHHe. PoBHO uepe3 mosIOBHHY mepHoia C Mo-
MEHTa BpeMeHH f; BEKTODH CHOBa CTAHOBATCH MaKCHMaJbHbI-
Mu. B TeueHHe BTOpPOro mnoJynepuona KoseGaHHH BeKTODH
3JIEKTPHYECKOr0 M MAarHHTHOro MNoJiedl cHayaJa yMeHbLIAOTCH,
2—1523 9



3aTeM CTAHOBATCS PaBHBIMH HYJIO M K KOHLY MepHoaa CHOBA
NOCTHTal0T MaKCHMAaJIbHOTO MOJIOXKHTEJNbHOrO 3HaueHHS.

Takum oGpasoM, uepes NpoMeKyTKH BpeMeHH, PaBHbe Ine-
puoly KoseGaHMH, XapaKTep 3JeKTPOMAarHHUTHOTO NOJs Kak
BIOJb JIHHHH, TaK U B JIOGOM ee folnepeyHoM CedeHH# MOBTO-
psiercs.

DJleKTPOMAarHHTHasi BOJIHA PacnpoCTpaHseTcss B KOAKCHAJIb-
HOfl JIHHHH CO CKOPOCTBIO, KOTOpasl ompefeJsieTcs no gopmy.e
v=—tm,

-
rae ¢ — CKopocTb cBeTa B Bo3ayxe, pasHas 300000 xau/cex;
e — OTHOCHTeJIbHAs AN3JIeKTPHUeCcKasi NPOHHILAeMOCTb H30-
JISILHY JIMHUH.

3a BpeMs, paBHOE OJHOMY TmepHony KoJsebaHui; BoJHA
nepeMeliaeTcss Ha pacCTOsiHMe, paBHOe MPOU3BEJEHHIO CKO-
POCTH pacnpoCTpaHeHHsl BOJIHB ¢ Ha mepuony KoJgebauui T.
dro paccrosiHMe HasblBaeTCs  [AJHHOH BOJHBL B KabGeje
(cm. puc. 4):
).K:UT.

Onuna BosHel B KabeJie CBsI3aHA C AJIMHOH BOJIHHl B BO3-

nyxe A, COOTHOLIeHHEM
3 —le
K Ve— *

Hanpumep, auanekTpuueckass NPOHHIAEMOCTh & TOJHITH-
JieHa, MpUMeHsieMOro OOLIYHO B KauecTBe H30JISIHH B BHICOKO-
yaCTOTHHIX KOAaKCHa/JbHHIX Kabessax, paBHa 2,3. Tlostomy
IJIMHA BOJIHBI B KabeJsiX CO CHJIOMIHON MOJIH3THJIEHOBOH H30-
Jsnuedl Kopoue AJUHBEI BOJMHBEL B Bo3ayxe B J/2,3=1,52 pasa.
OTo sBJeHHe, KOTOPOe HYXXHO YYHTHIBAaTb B PSfE€ MpPaKTH-
YeCKHX CJydaeB, HA3blBaeTC YKOPOUEHHEM [AJUHBI BOJHH

B Kabene, a Beqnuuna 1/)e — ko3ddunueHTOM yKOpOUeHHs,

2. MAPAMETPbl KOAKCHAJIbHBIX KABEJIEH

OcHoBHEIMH NapaMeTpaMu KaGesst sIBJASIIOTCS BOJIHOBOE CO-
npoTuBJeHHe Z,, NMOCTOSIHHAs 3aTyxaHud B ¥ IOroHHas eM-

KocTb C,.
BosnHoBoe conpoTuBieHHe Z, PaBHO OTHOIIGHHIO HANps-

JKE€HHOCTH 3JIEKTPHUUYECKOro MoJsd B n060# TouKe rnonepeyHoro
CeuyeHUs JIMHHH K HanpsiXKeHHOCTH MAarHUTHOTO NOoJs B 3TOH
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e TOYKe B cayuae, KOrga 3JeKTPOMAarHuTHasi BOJIHA pacnpo-
CTPaHseTCs BAOJb JIMHHH B ONHOM HampaBjenud, He HCIBITH-
Basi oTpaxKeHHsi (Geryulas BOJHA).

HanpsxeHnne MexXay npoBomamu JHHHH IPOMNOPLHOHANBHO
HanpsiKeHHOCTH 3JIeKTpHUecKoro moJs E, a TOK, TeKyuH# B
JIHHHH, IPOMNOPLMOHAJEH HANpPSXKEHHOCTH MAarHATHOTO MoJs
H. CnenosaresibHO, BOJIHOBOE CONpPOTHBJIEHHE MOXKHO Olpee-
JIUTh KaK OTHOILIEHHE HaNpsKeHHs K TOKy B pexuMe Geryuleft
BOJIHBI B JIHHHH. Bo/HOBOe CONpOTHBI/IEHHE JIMHUK C IOTEpPSAMH
He sIBJISIeTCS] YHCTO aKTHBHBIM, a HMeeT H PeaKTHBHYIO COCTaB-
gsiomyio. OGbluHO 3aTyXaHMe B JHHHAX HEBEJHKO H BOJHOBOE
CONpPOTHBJIEHHE HA NMPAaKTHKe MOXKHO CUHTATb YHCTO AKTHBHBIM.

Ecnu suHHIO Ha KOHUE Harpy3uTb Ha aKTHBHOE COIPOTHB-
neHre R,, UYHMC/IEHHO pPaBHOe BOJHOBOMY CONPOTHBJIEHHIO

(R,=Z,), To BCs 3HepTHsl, LOXOAsLIAs Ao KOHLA JHHHHU. Oy-
JeT MOTJIOMAThC B 3TOM COMPOTUBJIEHHH M B JHHHHM YCTaHO-

BUTCS1 peXHM Oeryieil BOJHBI.

Bo/iHOBOE COMpPOTHBJIEHHE JIHHHHM OMNpeNessieTCsl TOJbKO
t¢opmo#i, pasMepaMH H B3aMMHBIM pacroJioXKeHHeM IpPOBOA-
HMKOB B MOMEpPeYHOM CeueHHUH JIHHHH.

BonHoBoe conmpoTHBIEHUE JHHUH CBSI3aHO C IMOTOHHOH WH-
AYKTHBHOCTBIO Lo u noronHo#t eMkoctbio Co Cienyiouum co-
QTHOIIeHHEeM:

Z,=V L.
8 CO

HOna koakcuanpHoro Kabessi L, u C, onpenessiorcs uepes

reoMeTPHUECKHe pa3Mephbl ero IMONepedyHOro CeuyeHHs No CJe-

AylomuM GopMymam:
L,=0,461g2 =0,21n 2 uren|u;
e-10-3 e-10-

8
C,= 5= 5 MKPIH.
4151g 181n -

BosHOBOE e COMpPOTHBJEHHE KOaKCHAJbHOrO KabeJs oOl-
penessiercss reoMeTPHYeCKHMH pa3MepaMH €ro [onepeyHoro
ceyeHUsl no (popmyne

Z,= 138 | _1
=y 8 =7
rae D — BHyTpeHHHIl AHaMeTp 3KpaHa;
d — nuaMeTp IEHTPAaJbHOTO IPOBOJA;
e — Au3JIeKTPUIeCKasl NPOHHUIAEMOCTDb H3O0JSIHH.

7* 11
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Puc. 5. HoMorpamma aas ,'
onpejieJieHusT / BOJHOBOIO H | ~/d

COTpPOTHBJEHHT KOAKCH-
anbHBIX KaGesefl. ! 2 3 4 5 6 7 8

Z, —onuosoe conporusnenne; Pmc. 6. Cpaduk Aasa omnpeledeHds BOJHOBO-
D — BuyTpennnfi nuamerp SK- O CONPOTHBJEHHS JHHHH C IPOBOLOM KpYr-

paHa; d — HapyXHbIA nHaAMeTp
LLeHTPa IbHONO NPOBOLHHKA; Joro ceueHHs B TpyOe KBaApaTHOro Mole-
¢ — AHOJEKTPHYECKas  INPOHH- pedHoro cedyeHHd.

1LaeMOCTb H3OJSLHH .

Ins onmpemeneHdsi BOJHOBOTO CONPOTHBJIEHHS KOAKCHAJb-
Horo kKabesst yno6HO MNOJIb30BATLCA HOMOIpaMMOM, mpHBeHeH-
Holt Ha puc. 5. Jl1s 3TOro HYKHO COEJUHHTH Ha HOMOTpamMMe
nNpsAMOfl JIHHUeH TOYKH, COOTBETCTBYWOIHE 3aJaHHOMY OTHO-
wenno D/d u 3anaunofi BesuunHe e. Touka mepeceueHus
sToll mpsiMofi co cpemHell JHHHell HOMOTPaMMBI ONpelessieT
BeJIHUHHY BOJHOBOTO conpoTuBienus. C moMoupio aToRl Xe
HOMOTpaMMbl MOXKHO pelluTh W ofpaTHyio 3amauy, T. €. NpH
3afiaHHON BeJIHUMHe & omnpeneauts oTHowenue D/d, Heo6xo-
AuMoOe AJfl MNOJyueHHs TpeOGyeMol BeJHUYHMHE BOJHOBOIO CO-
NpOTUBJICHHA,

12
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B HekoTopbix ycrpoficTBaX HHOrZa NpPUMEHSIOTCS HECHM-
MeTpHUHBle 3KpPAaHHPOBAHHHIE JHHHH C KBAJAPATHHIMH HJIH
MHBIMH TI0 (opMe IMOTepeyHbIMH CeueHHsiMd. BosHoOBBEE co-
NPOTHBJICHHS] HECHMMETPHUYHBIX SKPAHHPOBAHHHIX JIMHHH, OT-
JUYarmuxcs o ¢opMe MmonepeyHoOro CeueHHsl OT KOoaKCHalb-
HBIX, MOXHO OIpEJeJHTh N0 KPHBBIM, NPHBEJeHHBIM HA PHC.
6u7. ’

[TocTosinHasi 3aTyxaHusi P XapakTepH3yeT YMeHblleHHe
MOIIHOCTH B JIMHUH, TIPOMCXOASIee [0 Mepe PAcpocTpaHEeHHs

oM \%
150 \
N\
N
o~
T
.
100
A
N
~ ‘\\
\ T~
5 N
N
I
02 04 06 08 10

Puc. 7. 'paduk aas onpegeieHds BOJHOBOro CO-

NPOTHBJEHHS JIHHHH C JIEHTOYHHIM IPOBOJAOM B

Tpy6ax KpyrJoro HJu KBaAPaTHOTO MONEPEeYHOro
ceueHHs.

3JIEKTPOMATHATHHIX KO/MeGaHui BAosb JauHHM. TloTepn Momino-
CTH BBHI3HIBAIOTCS pacCestHHeM 3JHePTHH Ha aKTHBHOM COIpo-
THBJIEHHH TIPOBOLOB H B JH3JIEKTPHKe JIHHHH.

OG6LIYHO B CIPaBOYHHKAX NPHBOAMTCA NOCTOSIHHAS 3aTyxa-
HHS B B MH/IHHenepax Ha Merp (Maen/m) M B Hemepax
Ha xuaomerp (nen/km). Ilns Toro yToGhbl ONpENENHTb MOJHOE
3aTyxaHHe B KaGeJle, HaJ0 IIOCTOSHHYIO 34TYXaHUSI yMHOXKUTb
Ha ofulyio AIHHY Kabens. Hanmpumep, nocrosHHas saTyxaHHs
nasi kabena PK-3 Ha uacrore f=100 Mey paBua 8 wen/km.
Ipu 3ToM B KaGene aiunolt /=100 m (0,1 x») momnoe 3ary-
xanue P/=0,8 wen. 3aTyxanue yacTo BHPaXamT TakKke B Je-
nubenax (1 wen=8,7 06).

3—1523 13



3Hasl mMoJHOe 3aTyXaHHe B Kabesie, MOXKHO BHIYHC/IHATb, BO
CKOJIbKO pa3 YMEHBUIMTCS MOLLHOCTb, [OlLIeAuIast [o KOHIUA
JIMHHH, TIO CPaBHEHHIO C MOIIHOCTBIO, NOCTymamollei Ha ee
BXOQ.

B cayuae, Korma B JMHHM HMeeT MeCTO peXHUM Oeryue
BOJIHEI (BCSL SHEprus, Aoliefiias MO0 KOHIA JHHHH, MOIVIO-
maercss B Harpyske, He OTpaxasch), MoulHocTb P,, ToCTy-
naiouass B Harpysky, moiHocts P,, mocrynawomiasi 3 rese-
paTtopa B JIHHHIO, H NOJIHOe 3aTyXaHHe JHHUH Bl CBSI3aHBI CO-
OTHOllIeHHEM

l,,=101g = 1 =Ll
Blys g HJII/Iﬁ”m glnp .

Hanpsaxenns1 B Hayaje ® KOHLE JHHHH B 3TOM CJyyae
cBA3aHbl C Ko3(duuuedToM 3aryxaHus CJEAYIOILHM paBeH-
CTBOM:

UZ

Bl =20 lgU— unu Bl En’

nen

Toku B Hauajle W KOHIle JIHHHH CBsI3aHbl TaKUMHU K€ COOTHO-
[IeHUSMH.

3Hass MNoJHOe 3aTyXaHue JHHHH P, BelpaxeHHOe B [AeIlH-
bejlax MJIH Herepax, MOXKHO MO 3TUM (hOpMyJaM BHIYHCJIHTD
OTHOIIeHHEe MOUIHOCTEH HJIW HanpskeHWH B Hayaje H KQHIE
JHHAH,

Ha puc. 8 npuBeseHa HOMOrpaMMa; C MOMOLIbIO KOTOpOMH
MOKHO N0 3aJlaHHOH BeJjH4HHe B/ ONMpese/uTb OTHOMIEHHS

PZ/Pr:’ UZ/UK Lt IZ/IH

Kak yxe ynoMHHa0Ch, 3aTyXaHue B Kabese onpenessercs
NOTEPSIMH MOLIHOCTH HAa AKTHBHOM COINPOTHUBJIEHHH IPSIMOTO
H 06paTHOTO NMPOBOAOB H NOTEPSMH MOIIHOCTH B AU3JEKTPHKe.
U3 Bcex HM3BECTHBIX MHMA3/JTEKTPHKOB HaMMEHBUIHMH MOTEPSIMH
o6nanaer wHCTHIK cyxoit Bo3ayx. Ilorepu B BO3myxe HACTOJIb-
KO MaJjibl, 4TO, HallpHMep, 3aTyXaHHe B KOAKCHAJbHOH JIMHHH
C BO3AYLIHBIM JH3JEKTPHKOM Ha BCeX 4acCToTaX NpPaKTHYeCKH
ompejensieTcss JHIIb NOTEPSIMH B ee MpoBoxax. Bricokoua-
CTOTHBIe OHU3JIEKTPHKH, NpHMEHseMble NJs1 H3OJSUHN B THOKHX
Kabessix, HanpuMep IMOJUITHJIEH, TaKxke 006/1afal0T MasBIMH
TIOTEPSIMH, XOTH H 3HAUHTEJbHO GOJBIIMMH, UeM CYXoil BO3HYX.
Ha uyacrorax mpumepro no 10 Mey morepu B mpoBomax KaGe-
Jiefi BO MHOTO pa3 NpeBHILIAIOT MOTepH B Au3JjekTpuke. OnHa-
KO NOTEePH B AHMIJEKTPHKEe PacTyT NPOHNOPIHOHATBHO 4acToTe

14



M IPH 4acTOTe B HECKOJbKO COTeH Merarepl MOL'YT NpPEBBICHTb
notepH B npoBojax JuHuH. Ilo 3To#f mpuuuHe Ha uyacToTax
nopsiaka 1000 Mey u BhIle 4acTo HUCMOJb3YIOTCH TaK Ha3H-
BaeMble KeCTKMe KOakcHa/bHble JHHHHM ¢ BO3AYUIHBIM IH-

3JIEKTPHKOM,

3aryxaune B mpoBoxax Kabess 3aBHCHT OT YAEJBHOTO CO-
MPOTUBJIEHHsI MeTa/jla, M3 KOTOPOro cjejaHbl NpoBOAa, pas-
MEepOB MONMEePeYHOro ceueHHsi MPOBOAOB M YacTOThl. UeM MeHb-
e yaeJdbHOE COMPOTHBJEHHE NPOBOJAOB, TEM MEHbIE MOTEPH

ag
O

15
6 |-
17
18 |
19
20%
3

1
126
1,59
2
2.5
316

-4

63
795
10
11,26
159
20
2%

316

50

63
80
100

%

Ut 1,
VUNL /%N

-2 2
- 2.2
- 3,16
- 3,36
-4

- 446
-5

_5’6
- 6,3
706

8,95
10

B HUX. C yBe/IHYeHHEM YacTOTHl 3aTy-
XaHue B NpPOBOAAX pacTeT. ATo 006b-
SICHSIETCS1 TaK Ha3bBaeMbiM 3¢ dekTom
BBITECHEHHs TOKa.

[TnoTHOCTh TOKA MO CEUeHHIO Mpo-
BOJa Ha BHICOKOH YacTOTe HEOAMHA-
KOBa. Y TIOBEPXHOCTH IIPOBOJHHKA
TJIOTHOCTb TOKa MaKCHMaljpHa, a B
6osee TIyGOKHX CJOSIX OHA YMEHbIA-

stmen

% [P
100 —
/
9"
-3
1] ] o8 {
—
, f
10 100 1000 Mey,

Puc. 9. 3aBuCHMOCTH NMOrOHHOrO 3aTyXaHus
kabeneli PK-3 u PK-19 or wacroTs.

Puc. 8. Homorpamma pas onpenenesns ort-
HOLIEHHS] MOLIHOCTEH, Hanpsi)KeHHA M TOKOB
B nHavane u xouue junan (P,/P,, U,/U,, I,/1,)
B pexuMe Oeryuleff BOJAB MO MOJHOMY
saTyxanuw qunna fl B neuubenax. P, — mou-
HOCTb, MOCTYNAOWasA B JaHHIO; P, — Moul-
HOCTb B COrJsacoBanHo#t Harpyske; U, ([,) —
Hanpsixenue (Tok) Ha BXone junam; U, (I,)—
Hanpsxkenue (TOK) Ha Harpyske.
15



etcsi. TakuM 06pasoM, TOK Kak Gbl BHITECHSETCH H3- [MyOGHHBI
[IPOBOJHHKA HA €ro MOBEPXHOCTb.

TonmpHa cjosi DPOBOAHHMKA, B KOTOPOM COCpEJOTOUYEHA
OCHOBHasl 4aCTb TOKa, Ha3hIBaeTCs TJIyOGMHOH NpPOHUKHOBEHHS
ToKa. B KoakcHa/bHOH JMHHM TOK, TEKyILHH IO 3KpaHy, BHI-
TecHsieTCd K ero BHyTpeHHe#l noBepxHocTH. Tok, TeKymui#l no
BHYTpPeHHeMy MNpPOBOJHHMKY, BBITECHSIETCSl. K BHelIHeH mnoBepXx-
HOCTH 3TOTO TIpOBOAHHMKA. YUeM BhIlle yacTora, TeM MeHbLIE
ry6GHHa NPOHHKHOBEHHS M, CJeloBaTe/lbHO, 3KBHBAJEHTHas
IJIomaAb 4acTH NPOBOAHHKA, IO KOTOPOH NpoOTeKaeT TOK. JTO
U TPUBOAMT NIPH YBeJMUYEHHH YacCTOThl K YBeJHYEHHIO CONpo-
THBJICHHS NPOBOAOB M POCTY NOTE€Pb B NpPOBOAAX JIHHHH,

Ha puc. 9 nokasan ans nmpumepa XapakTep 3aBHCHMOCTH
nocrosiHHo# 3aryxanus B kaGemeit PK-3 u PK-19 or uactoTsl.

3. PE)XKMMbI PABOTHI NJIMHHBIX JIMHUA

IIpu nepemaue sHepru¥ B [IJIWHHOH JIMHHM MOTYT Cylle-
CTBOBATh Majaiollasi U OTpaxXKeHHas BOJHEL

[Taparoomelt BoHOH Ha3BIBAIOT BOJHY, PACNPOCTpaHSIOLLYIO-
csl BAOJMb KaGesst OT MCTOUYHHKA SHepPruu (reHeparopa, MpHEM-
HOH aHTEHHBI) K Harpyske.

OrpaxeHHas BOJiHA BO3HHMKAeT B Kabese, ecJH MOCHeIHHH
Harpy»eH Ha CONpOTHBJEHHE, He PABHOE €ro BOJHOBOMY CO-
nporus/eHulo. B sTom cioyyae B Harpyske Ha KoHue Kabeus
MOTJIOTHTCA TOJBXO 4YacTb JHEpPruH, [Aollefiledl /o Hee.
OcranpHass 4acTb 3HEPIMH OTPA3UTCA OT HArpysku oGpaTHO
B Kabesab. OTpaxeHHas BOJIHA PACNpPOCTPAHSAETCs] OT HAarpys-
KH K TeHeparopy, T. €. B HanpaB/eHHH, NPOTHBOMOJOXKHOM
HanpaBJeHHIO pacnpoCTpaHeHHsl Nafalouled BOJHEL

AMniuTyaa OTpaXkeHHOH BOJIHBL Hampskenus U, . (aad

TOKa [, ) TpONMOPUHOHAJbHA AMIVIHTYJe Majaiolledl BOJHEI

U,y (@ma I, o)
Uomp:annaa; ]omp:p [nad’

rae p,— Ko3(QUUHEHT OTpaxeHHs IO HaANPSKEHHUIO;

P,y— KO3 QHUILHEHT OTpaxKeHHsi MO TOKY.

Pexum Gerymei#i BoaHB. Eciau kabeab Harpyxex
Ha COIVIaCOBAaHHYI0O HAarpysky (Ha AakTHBHOE CONDOTHBJEHHE,

pPaBHOE €ero BOJHOBOMY CONpPOTHBJEHHIO), TO KO3 GhHIHEHTH
OTpaXeHHMsl IO HamnpsXKeHHI0 M TOKy paBHH HylO (p,=

=p,, =0). OrpaxenHass BolHAa B 3TOM CJyyae OTCYTCTBYyeT
(B /MMHMHM HMeeTcs TOJIBKO Majalouiasi BoJHA), M BCsA Nepeja-
16



BaeMasi 3Heprust GyleT IOIJIOUIATBCSI B COIVIACOBAHHOH Ha-
rpy3ke. [TonoGHBIA pexHM pabOTHl JIMHHH Ha3bIBAeTCH PexXkH-
MoM 6eryiieii BOJIHBIL.

B pexxuMe Geryimiefl BOJHBI aMIMUTYINble 3HAueHHUS TOKa
MU HamnpsiKeHHs BROJb JHHHH, He HMelolled N0Tepb, MOCTOSAH-
aul. Ecnu kaGenb uMeeT NMOTEpPH, TO aMILUTUTYIHBle 3HaueHHs
TOKa W HanpSKeHHs MOCTeNeHHO YMEHbIIAIOTCsi B HampasJe-
HHH OT T'eHepaTopa K Harpyske.

PexuM crosiueifl BOJHB. Y Ka6eas, 3aMKHYTOTO
Ha KOHIle HAaKOPOTKO, K03thhHINEHT OTPaXKEHUs TIO HANmDsKe-
muio p, =—1. Ecu ka6enb pasoMkHyT (xoJocToffl Xof), TO
p, =+1. U B nepeom, u BO BTOpOM CIyyasX aMMJIHTyIa
OTpaXeHHON BONHBI paBHAa aMIMIHTyIe Majnaioulell BoiRbL. Bes'
SHEprus najawilell BOJHH OTpa)aercd MPU 3ToM O6PaTHO
B KaGenb. Hanpsikenns mnanaome#t ¥ OTPaXKeHHOH BOJMH
B KaXIo# H3 TOueK JIMHUM cKiaamBaioTca. Tak Kak ¢asa Ha-
NpAXKEHUs U TOoKa MeHSleTcs BIOJMb JIHHMH, TQ B TOUKax, Iue
najamouiass 4 OTPa)KeHHasl BOJIHBl HaNpPsSXKeHHs WJIH TOKa OKa-
snBaoTcs B ¢hase, cymMMapHOe 3HaueHHe HANPAKEHHS HJIH
TOKa. 6yZeT MaKCHMaJbHBIM. B TOouKax e, rie majgamomas H
OoTpaxeHHas BOJHH HampsKeHHs (TOKAa) OKa3bIBAIOTCS B MPO-
THBOo(ba3e CcymMMapHas BeJMUHHA HanpsKeHHs (Toka) paBHa
Hymo. Touky JTMHMH, TNle HanpsokeHHe (MM TOK) MaKCHMaJb-
HO, HA3BIBAIOT MYYHOCTSIMH, a T€ TOYKH, rle OHO MHHHMAJb-
HO, — y3JlaMH HamnpsiKeHHs: (WIH TOKa). Y31 HampsiKeHHs
(Toka) OTCTOMT B Ka6eje OT NYYHOCTH HampsiKeHHs (TOKa)
HAa YeTBEPTb JMJIMHBI BOJIHBL. PaccrosiHie MeX1Iy COCeIHHMH
NyYHOCTAMH, TaK e KakK H MeXIy Y3JaMHd, PaBHO MOJNOBHHE
JUIMHBI BOJIHBI, .

OnucaHHBI pexXuM paboThl Kabesss Ha3bBAIOT DPEXUMOM
crosiueit BoiHBL. CTosiuasi BoJiHA GyHeT CyUIECTBOBATH B JIMHHH
Tak¥e B CJAyuYasx, Korga TOCJeOHSis HarpyXeHa Ha YHCTO
peakTHBHOe (eMKOCTHOe HJM HHAYKTHBHOE) COTPOTHBJIEHHE.

Pacnpenenenne aMIUINTYAHBIX 3HAUeHHH HaMpPsXKeHUS U TO-
Ka B peXHMe CTosiuell BOJIHBI MoKa3aHo Ha puc. 10, nas
cayyasi KOPOTKOre 3aMblKaHHs Ha KOHIe Kabeass ¥ Ha pHC.
10, 6 ans caysass xoJocroro xoma. Kak Buano us puc 10,
B cJvyae KOPOTKOTO 3aMBIKaHHS TOK Ha KOHIe KabeJsl MaKCH-
MaJleH, a HanpsiKeHHe PaBHO HYJIO; HA PacCTOSTHHU YeTBepPTH
IJMHBL BOJIHBI OT KOHIIA KaGesss TOK paBeH HYJIO, a Hanps-
JKeHHe MaKCuMasabHO. B civyae ke XoJsocToro xoma Hampsi-
JKeHHe Ha KOHIe Kabesls MakKCHMaJbHO, a TOK paBeH HYJIO;
Ha pacCTOSTHHM YeTBepTH [UIMHBLI BOJIHEI OT KOHIA Kalessi TOK
MarcuMaJzeH, a HanpsaXeHHe PaBHO HYJIIO,
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PexuMm paGore KabGead npu HecorJaco-
BaHHOH Harpyske. Ecan Harpyska He coIvacoBaHa
c KabeseM H CONPOTUBJIEHHE HATPY3KH HMeeT aKTHBHYIO CO-
CTaBJSIOUIYI0, TO AMIIATYAa OTPaXKeHHOH BOJNHHE OyJeT MeHb-
mie, yeM najampollefl, TaK KaK 4YacTb 3HEPrHH IOIVIOTHTCA
B Harpyske. AMIUINTY[bl HampsiXKeHHsl M ToKa B 3TOM cJydae
MEHSIIOTCS BAOJIb JIMHUH, MPUHHMAasi MaKCHMaJbHble H MHHH-

Nyyrocms 4
moKa /
-~

1=9A
=%

Jsen

AN

Myunocms Hanpswenus

Puc. 10. Pacnpenenerne TOKOB M Hampsixke-
HUA B Kabese.
a — Ka6esib Ha KOHIle 3aMKHYT HaKODOTKO;
6 — KaGeJsb Ha KOHIle Pa3oMKHYT.
CTOsAYasi BOJIHA HaNpsXKEHHA;
— — — cTOsYas BOJHA TOKa,

Ma/bHble 3HaueHHs, OTCTOSIUME ADPYr OT APYra, Kak ¥ B pe-
JKUMe CTOsiYell BOJIHBEI, Ha UeTBEPTb IJIMHEI BOJHEL

B orTsinyue or pexuMma CTOSUEH BOJIHB HampsikKeHHe B y3-
Jax B 3TOM CJyuyae He paBHO HyJo. Pacmpenenenue Hamnps-
JKEHHsI BIOJb JIMHHM TOKa3aHo Ha puc. 1.

CreneHp corjacoBaHdsi HArpysku C JuHHeH Xapakrepu-
3yercsi kKoabdunuentom Geryumeil sosnsl (KBB):

KEFEB — g"‘_“f‘_
U.uam‘ ’
rae U, —aMmiuIMTya HanpsKeHHs B Y3JIe;

U yaxe — AMIUIATYAA HAOPsXKEHAA B NMyYHOCTH.
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Benunuuna, obpatHass Koad¢uuueHTy Oeryiueil BOJIHEI, Ha-
sniBaeTcsi KosdduinuedToM crosded Bosub (KCB):
1 U

1<CB = ﬁ == U,uun .

Kosddunuensr OGeryuieii BoJHBI CBfizaH € Ko3(QQHLHEHTOM
OTparKeHHs1 CJeNYIOIHM COOTHOLIeHHEM:

_1=p
KEB_——l+p,.

rge p— 4uC/IeHHasd BeJU4YHHAa Ko3(duuneHta oOTpaxkenHs (mo
HanpsIKEeHUIO HJH TOKYJ.

X :,g‘ -/
.
A
e

Puc. 11. Pacnpegenendne HaOpsKeHHdA B
JHHHH [pPH HeCOrjacoBaHHOH Harpyske.

B pexume Geryuein soann (p=0) KbB=1, a B pexume
crosiueit Bosunl (p=1) K6EB=().

[Morepu sHeprun B Kabesle 3aBHCAT OT pexXuMa ero palo-
Thl; oHM MHHHMaJbHH NpH KBB=1 u yBequunBaioTcs MpH
ymenbliennu KbBB.

3aBHCHMOCTb BeJIMUHHBI NOTEPb B JMHUH OT Ko3bbuuuenra
Geryiiefi BOMHBI MpPH Pa3JHYHBIX 3HAYEHHSX TOJNHOrO 3aTyxa-
Hus JuHuA B/ mokasaHa Ha puc. 12.

Ecan x BHXOAy reHeparopa BHICOKOH 4acTOTH [OJKJIOUHTH
KabeJb, TO BXOJHOe CONPOTHBJeHHe Kalessi, Ha Koropoe Oy-
JIET Harpy:KeH reHeparop, 3aBHCHT B o0lleM Cjyyae OT JJIHHH
KabeJsisi, ero BOJIHOBOTO CONPOTHBJIEHUS W CONPOTHBJIEHHS Ha-
TPY3KH.

BxoIHoe CONMPOTHBJIEHHE COTVIACOBAHHOIO C HArpy3KoH Ka-
G6ens (KEB=1) He 3aBHCHT OT JJMHBI KabeJss M PaBHO €ro
BOJIHOBOMY comporuB/ienuio. Ecaun kabenp He CoracoBaH
c narpysko#t (K6B<1), To BXoXHOe CONMPOTHBJIEHHE €rO HMEET
aKTHBHYIO M pEaKTHBHYIO COCTABJIJIOLINE, 3@ MCKJIIOYCHHEM
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cayuaes, KOrZa Ha BXofe Kabe/s HAaXOQUTCA y3eld WA Myd-
HOCTb HaMNpsKeHHs. BxoaHoe conpoTHB/leHHe Kabess, HMeO-’
Iero Ha BXoJle MyYHOCTH HANpsiKEHHs, 10 CBOEMY XapakTepy
YHCTO AKTHBHO H PaBHO BOJMHOBOMY CONPOTWBJIEHHIO, JeJeH-
Homy Ha KGB. Eciun Ha BXxofle KaGesss HAaXOHMMTCH yseJ Ha-
NpsXKEeHUsI, TO BXOJHOe CONPOTHBJeHHe Kalessi Takke YHCTO
aKTHBHO H DaBHO €ro BOJHOBOMY CONMPOTHBJIEHHIO, YMHOXeH-
Homy Ha KbBB.

IIppy KEB=0 (ka6eib pa3OMKHyT, 3aMKHYT HaKOPOTKO,
HarpyeH Ha KOHIEHCATOD HJH KaTyWKYy HHAYKTHBHOCTH)

10

4/4 P@cmfad
08 sl »(,8700

L // ple=1 7406,

. |~
0,61 //
0'4 ’/
K68

Gz 04 66 08 10

Puc. 12. 3aBucHMOCTh 1OTePb B JIHHHH
oT Ko3¢duuuenta Geryiuiefi BOJHEL

P,, — MOmHOCTb, OTIaBaeMasi B Harpys3ky; P, —

MOILHOCTh, OTJAaBaeMas TreHeparopoM B JIHHHIO.

BXOJHOE COTIPOTHBJIEeHHe Kabesss uMeeT JuOO YHUCTO MHIYKTHB-
HEIf, JU6O YMCTO GMKOCTHHI Xapakrtep. B uacTHbIX cayuasx,
KOrja Ha BXOJ€ HMeeTCsl y3eJ HJIH MNYYHOCTh HaMpsKeHHS,
BXOJHOE COMPOTHBJIeHHe Kabessi PaBHO COOTBETCTBEHHO JIHGO
HYJO, JH60 GEeCKOHEUHOCTH.

Ha puc. 13 nokasaHa 3aBHCHMOCTb BXOJHOI'O CONPOTHB-
JeHHs1 kabeJjisl, 3aMKHYTOrO Ha KOHLIe HAKOPOTKO, a TaKxke
pPasoMKHYTOro, OT ero aJuHul. Kak BHIHO M3 pHCYHKa, BXO.-
HOe CONpOTHBJIeHHe KabeJjis, 3aMKHYTOrO HaKODOTKO, IpH
anuHe <2 |4 uMeeT HHAYKTHBHBIH XapakTep, a NMpPH AJHHe

[>>2 |4 — emkocTHHI.

BxogHoe "conporuBienue kaGejisi, 3aMKHYTOrO HaKOPOTKO
npu. gnune [ =2 [4, paBHO OGeCKOHEYHOCTH, ec]H Kabelb He

HMEET MOoTepb, H OUYeHb BEJIHKO, B CJyuae KabeJs ¢ norepd-
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Md. BxomHoe compoTuBjieHue pa3oMKHYTOro KabeJisi mnpu
I <2,4 umeeT eMKOCTHBIA XapakTep, npu [ >NA [4 — HHAYK-
THBHBIA, a npu [=2 [4 paBHO Hymio. Pacnpexesenne TOKOB

¥ HanpsiKeHUH BJOJb JHHHH AJA KaXJ0ro H3 pasoOpaHHBIX
cayuyaeB mokaszaHo Ha puc. 10. BxonHoe comporuBieHue Ka-
Gens pauHOM [ =2 [2 Bceraa paBHO CONPOTHMBJEHHIO HAarpys-

KH, HE3aBHCHMQ QT €€ BeJHUYUHBI.

:
g%?

S x=0 I=0co =0 xgoo 2=
031

a)

4

3
'éh T =0 =00 =0 Z =00
1S

§

! e s e
| _3A =z ———=i
lel=Ay l*—l—‘zr“‘ ]

6)

Puc. 13. 3aBucuMocTh BXOAHOrO CONPOTHBJIEHHS
Kabeas Ges noTepb OT €ro AJHHBL

a — KabeJib Ha KOHIle 3aMKHYT HAaKOpOTKO; 6 — KabeJb Ha
KOHIle Pa3OMKHYT,

B cnyuae, xorma kabesnb AJIHHOH B YeTBepTh BOJIHHI Ha-
IPYKEH Ha YHCTO aKTHUBHOE CONPOTHBJIEHHE, €r0 BXOJHOE CO-
IPOTHBJIEHHE ONpeJessieTcs] BhpaKeHHeM

Z2
Rax=R—: ’

rAe Z,— BOJHOBOG CONPOTHBJIeHHE KabeJis;
R, — conporuBiienne Harpysky.
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Taasa sropas

KOHCTPYKUHHU KOAKCHAJIbHbIX KABEJIEH

4. THBKHE KOAKCHAJIbHBIE KABEJIH
NMPOMBIIJIEHHOTO H3rOTOBJIEHHUA

OCHOBHBIMH 3JI@MEHTaMH KOHCTPYKUHH THGKOr0 KOaKCHa/b-
HOro KaGe/s SIBJSIOTCS BHYTDEHHHH NpPOBOJ, BHEIUHHH mpo-
BOJ, M30JISIMSI U 3allMTHast oGosouka (puc. 14).

BuHyTpeHHnu# nmpoBoOJ, Kak yXe yKasnBajoCb, BH-
NOJHSAETCS M3 MeTaJ/a, HMeOIero BLICOKYIO YAEJNbHYIO MpO-

Puc. 14. Koncrpykuua ruabGkoro Pac. 15. Koakcaanbubllt kaGedbp C
KOaKCHaJbHOrO Kabeus. MHOTOKHJIBHEIM BHYTPEHHHM IpO-

1 — BHYTp>HHHft NpOBOR; 2 — H3OJALHS; BOJOM,
3 — pHeluHHA npoBox; 4 — 3aWHTHas 060-
JI04Ka.

BOJMMOCTb (MaJjioe COTPOTHBJIEHHE), yYallle BCEro H3 3JeKTpo-
Jutuueckoift Menu. BHyTpenHui#l nposoa ru6koro Kabens JH60
BHIMOJTHAETCS CIJIOWHBIM (puc. 14), nu6o cBUBaercss M3 He-
CKOJIbKHX TPOBOJHHKOB (pHc. 15).

Buto#t mpoBox npumeHsieTcst B TeX KaGeslsx, KOTOpHE IO
YCJIOBHSM  3KCILIyaTalld  JOJNKHBL HMeTb  IOBHILIEHHYIO
ru6koctb. IIpu TOR Ke NUIOIIAJAU NONEPEYHOrO CeYeHHs] BHTOH
MPOBOJ MO CPAaBHEHHMIO CO CIJIOIIHBIM HMeeT GoJibliiee COMpo-
THBJIEHHE Ha equHULy AuHBL. CJ/enoBaTeJbHO, NPH NPOUHX
PaBHBIX YCJIOBHsSIX Kabeslb C NPOBOJOM, CBHTHIM M3 HECKOJIbKHX
NPOBOAHUKOB, GydeT MMeTb GOsbluxe moTepH, 4eM Kabesb CO
CTIJIOUIHEIM NPOBOJOM, CeYeHHe KOTOPOTO pPaBHO CyMMapHOMY
CeYeHHI0 3THX NpoBoaHHKOB. Ilo 3Toft npuunHe y KaGesel, Ko-
TOpHIE NOJKHBI MMETb BO3MOXKHO MeHbIlHe NOTePH, BHYTpPEH-
HHA NPOBOJ BHIOJIHSETCS CIJIOLIHBIM.

Y ka6ensi, KOTOpHIfi foJXKeH 06/1afaTh MOBHILIEHHOH MpoY-
HOCTbIO f1a pacTAKEHHe, BHYTPEHUHHH IPOBOJ BHIMOJAHETCS M3
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CTaJd, NOKPHITOH CJ0eM 3/eKTPOJUTHUecKoil Meau. Tako# Gu-
MeTaJ//IHUeCKHH INpPOBOJ HMeEeT IJISI TOKOB BLICOKOH YacTOTHI
MIOYTH TO JKe yleJbHOe CONMPOTHBJIEHHE, YTO W CIJIOLIHOM Men-
HBIl. DTo OOGBSCHSETCS TeM, YTO TOJIIHHA XOPOIIO MNPOBOASA-
IIero MeJHOTO MOKDHITHS NpeBhIIAeT IMyOHIly NPOHHKHOBEHHS
TOKa B NPOBOI.

OueHb BaxHO, YTOGH MOBEPXHOCTb KaK MeNHOro, TakK H
6uMeTaN/IMYecKoro NpoBonoB 6blia YHCTOH W Xxopowo obpa-
GoraHHO#i. 3arpsi3sHeHHe NOBEPXHOCTH MPOBOJA WM OKa/juHA
BHI3BIBAIOT NOMOJHUTeNbHEIE noTepu B KaGeae. Kpome Toro,
3arpsi3HeHHe H 1IEPOXOBATOCTb MOBEPXHOCTH BHYTPEHHEro
TMPOBORA MOTYT YMEHBIUIHTb 3JIEKTPUUECKYI0 TMPOYHOCTb Ka-
GeJisi.

N3onsanusa Kak sneMeHT MeXaHHUeCKOH KOHCTDYKIHH
Ka6esns W3OJSIMS JO/MKHA ofecneudTbh coBnajeHHe oced
BHYTPEHHET0 ¥ BHEITHOTO MpPOBOJOB X NpeloXPaHHTb BHYTPEH-
HUN NPOBOJ OT CMelleHHsl NMpPH BO3JAeHCTBUM Ha Kabelb Mexa-
HUYECKMX YCHJIMH, HampuMep mnpu usru6dx. CmelueHne BHYT-
PEHHEro NMPOBOJAa OTHOCHTEJBHO OCH KaGess (3KCIEHTPHCHTET)
BEI3HIBAET M3MEHeHHe BOJIHOBOTO CONPOTHBJICHHS, B pe3yJ/bTa-
Te 4Yero B KaGeje MOTYT MOSBJSATHCA OTPaXKeHHbIE BOJIHEL.
KpoMe Toro, sKCHeHTPHCHTET CHHIKaeT 3JEKTPHYECKYI0 Npou-
HOCTb KabeJsi.

JIM3/IeKTPUK, H3 KOTOPOTO BBHINOJHSIETCS H30JALMS, HOMKEH
MMeTb BO3MOXKHO MeEHblIHe TOTEepH, JOCTAaTOUHYI0 MeXaHHye-
CKYI0 H 3JEeKTPHUECKyl0 npouyHocTb. Kpome TOro, oH HO/IXKEH
o6agaTh YCTOHUMBBLIMH MEXAHMYECKHMH M 3JEKTPHUECKHMHU
XapaKTePUCTHKAMH, COXPAHSIOMIUMHCA IPH DPE3KHX H3Melle-
HUSIX TeMIepaTypH.

B Hacrosimee BpeMsi M30JISIMS TOYTH Y BCeX THIIOB BHICO-
KOYACTOTHBIX THOKHUX KabeJiell BEHITIOJNHSETCS M3 IOJHMITH/IEHA,
KOTOPHIA B OCHOBHOM YIOBJETBOpsieT 3THM TpeGoBanusam. [lu-
3JIeKTpHUeCKas TPOHHIIAeMOCTb ero e=2,3.

VYV GosbmuHcTBa KaGeseft u30JsIMsl BHIIOJHSETCS CIJIOLI-
HOM, KaK mokasaHo Ha puc. 14 u 15. Takas wusonauus o6.a-
JaeT BLICOKOH MeXaHUYeCKOi#l MPOYHOCTBIO.

BosnoBoe comporuBieHne Kabeasi CO CIJIOUIHOH NOJHITH-
JeHOBOH usoasauuedr B 1,52 pasa (V'€) Menblle, YeM BOJIHO-
BOe CONMpOTHBJIEHHe Kabeass ¢ BO3AYWIHBIM JIH3JIEKTPHKOM,
HMeloLero TO e OTHOUIeHHe JHaMeTPOB BHEIUHEro H BHY-
TpeHHero mposojoB. ITorepu B Kabese CO CIJIOUIHOW NMOJIUITH-
JIEHOBOH H30JsAIHell GoJbllle, yeM B Kabeje ¢ BO3JYIUHHIM [IH-
3JIEKTPUKOM [pH OJHHAKOBBIX HApPYXKHOM JHaMeTpe 11 BOJIHO-

BOM CONIPOTHBJIGHHH,
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B kauectBe npumMepos Kabesefi Co CIJIOWIHBIM IH3JeKTpH-
KOM MOXHO NMPHBECTH TaKHe LIHPOKO pacCHpOCTpaHEHHBIE Ka-
6ean, kak PK-1, PK-3, PK-6.

B Tex cayuasx, Korga Kabeab JoJXkKeH HMeTb BHICOKOE BOJI-
HOBOE CONPOTHBJIEHHE, NMPHUMeHseTcsl KOMOWHHpOBAHHas BO3-
IyIIHO-TIacTMaccoBasi H3o/sAuMs. B 3ToM ciydae B H304s-
IHOHHOM  MaTepHaJje HMEIOTCH MNPOAOJbHBIE BO3AYLUHEE
kaHaJel (puc. 16,a), 6o BHYTpPeHHHI MpPOBOJ Aejaercs Npo-
(GuIHpOBaHHEIM — CO chelyaJbHEIMH HaruGamu (puc. 16,6).

Tak Kaxk BO3AYUIHO-NJIACTMAaccOBasl H30JSLUS HMeeT BO3-
AyUIHBle BKJIOYEHHS, TO pPe3yJbTHDPYIOIas AH3JIEKTPHUecKas
[POHHILAEMOCTb H30JISIHH
Takoro Ka6esss MeHblIe,
yeM KaBesas cO CIJIOIIHOM
usoasauueit. CiregoBaTtelb-
Ho, Ka6elb C BO3AYINHO-
[JIaCTMAacCoOBOl  H30JISILIH-
efl mpM ONMHAKOBHIX TO-
JlepeyHHIX CeueHUdIX Mpo-
BOJOB HMeeT MEHbIUYIO Io-
FOHHYI0O €MKOCTb M G60Jib-
lee BOJIHOBOE COTIPOTHBJIE-
Hue. Ilpumepom kabens c
KOMOUHHPOBaHHON BO3AYLI-
HO-NIJIaCTMAacCoOBOI HU30J4-

Puc. 16. KaGean ¢ BO3AYWIHO muefl  ABasercs  KaGeib

.nnac.TMaccoaoﬁ aaomuggﬁ. PK-50. Hsonsuus kaGeuns

PK-50 BmimosiHeHa B BHIE

TOJIOH TPYOKH U3 MOJUITH-

JjgeHa. BoJHoBoe compoTHB/JeHHe 3TOTO Kabejass paBHO
150 om.

BosaymHo-nyacTMaccoBast H30/S0Us [0 CPaBHEHHIO CO
CIVIOWIHOH oG6GJajgaer MeHbIIed MeXaHHYECKOH NPOUYHOCTHIO.
Kpome Toro, Kabenp ¢ Takoi H30JsLHeH CI0XKeH B H3TOTOB-
Jqenny. BosaHoBoe compoTuB/eHue Kabesell ¢ u3oasuued B BH-
e moJiofl TPyGKH MOXKeT H3MEHHTbCS B pe3yJbTaTe BHITATH-
BaHUS NPOQHIHPOBAHHOTO BHyTpeHHero mnpoBoga. I[losTomy
pasfejKy KoHLOB Kabemedl ¢ npo¢uIHpOBaHHBIM INRQOBOAOM
Hy>KHO INpPOHU3BOAUTL OUEHb OCTOPOXKHO. KoHupl Takoro KaGe-
Jsi NpPH MOHTaxe HeoOXOJMMO TLIATeJbHO TI'epPMETH3HPOBAThH
"BO H36GexaHue TIONMaJaHHs BJard BHYTPb KabeJss, YTO MOXKET
BBI3BATb OKHCJICHHE TIOBEPXHOCTH BHYTPEHHEro MPOBOAA H NPH-
BECTH K YBeJIMUEHHIO NOTEPb WJIH JaxkKe pas3pylieHHIO NPOBOMIA.
HyxHo oTMeTHTb, 4TO MOTepH B KaGelsix ¢ KOMGHHHPOBaHHOR
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U30JsILHeH MeHblIe, YeM B Ka6easX CO CIJIOIIHOH H30JsLHeH.

B BBHICOKOYACTOTHHIX KaGessix HHorga [JesarmoT H30JALHIO
B BHJeE NPECCOBAHHBIX KOJNAYKOB M3 NOJMCTHPOJA HJH BBICO-
KOUaCTOTHOH KepaMHKH, KOTOPble HaHH3BLIBAIOTCS Ha BHYTPeH-
HHH NpOBOI:

IToBepx Ko/MMauykoB HaMaTbiBaeTCsl CTHPO(JEKCOBAs JieH-
Ta, MO KOTOPOH CKOMB3SIT KOJIMauykuy npu u3rubax Kabens.
IMpumepom. Kabeast C KOJNayKoBOH H30JAlMEHd sBJAsSETCA Ka-
Gesp T3-75, UMeIOIWHH BOJHOBOE CONPOTHBJEHHEe 75 OM.

BuHemHu#l nmpoBoa THGKOro KoakcHaJjbHOro Kabess
yamie BCETo BHINMOJHSIETCS W3 TOHKHX MeAHBIX INPOBOJIOYEK
B BHAE UWJMHApHYecKoil omsetku (puc. 14 u 15). OmnJjerka
3Ta 110 CPaBHEHMIO CO CIUIOWIHOH MeAHOH TpPyOKOH HMeeT
6oJiblliee yaeJbHOE COTPOTHBJIEHHE M XyxKe SKPaHHpyeT Ka-
6enb. [TosTOMy NpH NMPOUYHX pPaBHBIX yCAOBHSX KaGesb C BHeLI-
HHAM I[POBOJOM B BHJe OIVIETKH HMeeT OGOJblUHe NOTEpH, YeM
KabeJb, B KOTOPOM BHELIHHM MPOBOJOM CJYXKHT CILIOIIHAA
Tpy6Ka.

B Tex cayuasx, Korga Heo6X0AHMO OGeCNeuHTh OoueHb BHI-
COKYIO CTelleHb 3KDaHHPOBKH Kabe/sl, BHeUIHHi NpPOBOA THG-
KOT0 KOaKCHaJbHOTO Kabessi BHIMOJHSETCS B BHAe NBOHHOM
OIJIETKH.

3amuTHAass 060MO0UYK A CAYKHT [A1s 3aIUUTH Kabens
OT aTMOCGhEepHBIX BO3IeHCTBUH M MeXaHHYeCKHMX NOBpeXAeHHH.
Ecnin kKabesp mo YCJAOBHSM 3KCIJyaTanWdH He 'NOJABEpIKEH
3HAUNTEJNbHBIM MEXaHHUYECKHM BO3JeHCTBHAM, TO €ro 3alIUT-
Has 060JI0YKa BBINOJHSAETCS M3 XJODPBHHHJIOBOIO IJIAaCTHKATa,
HaHeCeHHOTO noBepx omaeTku. IIpuMepamu kabenelt ¢ 3amuT-
HOU 0060/10YKOH M3 XJIODBHHHJIOBOLO IIJIaCTHKaTa CJay¥XKaT Ka-
6enn mapok PK-1, PK-3, PK-50 u np.

VY HeKOTOpHIX THIOB KaGesielt AJA 3alUUTHl OT MeXaHHYe-
CKHX BO3JefcTBHH HCHOJb3yeTcss GpPOHA H3 CTaJbHBIX JIEHT
WJH - [IPOBOJIOK, HaKJaJpiBaeMblX noBepx Kabeas. Kabemu,
TipefHa3HaueHHble [/ NMPOKJAaJKH B 3eMJje, Kak, Hanpumep,
kKabesu fgajbHeHl CBSI3H, NMOKPHIBAIOTCA TIOBepX GPOHU BOJIOK-
HHCTBIM MaTepHaJoM, NMPONUTAHHBIM CIlelHa/JbHBIMH COCTaBa-
MH, TPeLOXPaHSIOWHMMH BOJIOKHHCTHIH MaTepuas OT THHEHHS.

5. )SECTKME KOAKCHAJIbHBIE JIHHUM

JKecTkHe KOoaKCHa/NbHBIE JIMHAH C BO3LYUIHOH H3oJguHed
HMeEIOT 3HAUHTE/JIbHO MeHblIWe MoTepu # OOJbIIYI0 MeXaHHye-
CKYI0O eCTKOCTb M NPOYHOCTb II0 CpaBHEHHMIO C THOKHMH Ka-
6enssmMu. OOGbsCHAETCA 3TO TeM, YTO BHEWIHMA NPOBOIHHK
JKEeCTKOH JIMHHH BBINOJIHAETCH M3 CIJIOIHOH TPYOKH, M MO3TO-
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My ero MOrOHHOe COTDOTHBJEHHe MeHbIUe, 4eM Y OIJIeTKH H3
MeIHBIX MPOBOJIOK. KPOMe TOro, BHEIUHHA W BHYTPEHHHi Npo-
BOJa KeCTKOH JIMHMH pasJeseHbl BO3AYyXOM, AH3JIEKTPUUECKHE
MOTEpPH B KOTOPOM MHOrO MeHblle, yeM Jaxe Y XOPOIIMX BbI-
COKOUACTOTHBIX [AM3JEKTPHKOB, HanmpuMep IOJHITHJ/IEHA.
JKecTKkie KoakcHaJbHEIE JIMHHH NPHMEHSIOTCS TVIaBHBIM
06pa3oM B JManasoHax [deNMMETPOBBHIX H CAHTHMETPOBBIX
BOJIH, Ha KOTOPHIX THOKHe KaGeau HMeloT GoJbliHe NOTEpH.
B nuamnasoHe METPOBBIX BOJH JKeCTKHE KOaKCHaJ/IbHble JIMHHH
NPUMEHSIOTC pexXe W TJIaBHEIM o6pasoM B CJydasx, KOTAa
JHHHS Tepefayd HMeeT GOJbIUYIO JIHHY (MOpAAKa COTEH
METPOB), a MOTePH AOJKHH GblTh MUHHMaJbHBIMH. IlprMe-
HSIOTCS OHH TaK¥e TOrJa, KOT[a Mo JHMHHH HAaJo TPOMYCTHTh
GOMbLIYI0 MOLIHOCTH (AeCATKH Ku/I0BatT).. KeCTKHil Koak-

Puc. 17, )KecTkasd KoaKCHajJbHAA JIHHHASA.
a — ¢ n3oasuuest B Buae maf6; 6 — ¢ usoasiuel B BUAE CTepKHel.

cHaNbHBIH Kabelb NpPUMEHsieTCsl, HanmpuMep, B KauecTBe ¢H-
nepa, COeIHHSIOIEro MNepeflaloOyl0 aHTEHHY TeJeBH3HOHHOTO
neHTpa ¢ mnepexatunkoM. Ha nenmumerpoBhiXx, a wHHOrma M
METPOBBIX BOJIHaX, KOPOTKO3aMKHYThle JKeCTKHe KOaKCHaJb-
HBle JIMHHH HCMOJIB3YIOTCS B KauecTBe 3JIEMEHTOB pe3OHaHc-
HBIX cHcTeM ((hHIbTPH, KOHTYPB BBICOKOYACTOTHEIX FeHepaTo-
pOB H T. T.).

JKecTkie KoakcHa/JbHbIE JHHHH H3TOTABJIHBAIOTCS OOBIUHO
U3 JaTyHHBIX Tpy6. BHyTpeHHH#i HNPOBOAHHK [eNalOT TakKxkKe
U3 JIaTYHHOro crep:xKHs. Kak mpaBuio, TOKOHecyIllHe MOBEpX-
HOCTH JKECTKOH KOaKCHaJIbHOH JAHHH — BHYTPEHHIOIO NOBEpX-
HOCTH BHELIHEro MPOBOJHHMKA M HaPYXKHYIO NIOBEPXHOCTb BHYT-
peHHero npoBOAHHMKA — cepebpaAT. JIuHHA ¢ cepeGPSHBIM IIO-
KpHITHEM HMeeT MeHblIHe TIOTeDH, ueM JIMHHA, He MOKpHITas
cepe6poM, TaK Kak YAeJbHOe CONpOTHBJIeHHe cepefpa HHKe
YAeJbHOrO CONPOTHBJIEHHS JaTyHH.

BHyTpeHHMH NPOBONHHK KeCTKOH KOAKCHA/JIbHOH JHHHH
ykpenasiercss Ju60 npM TOMOIIH a6 U3 BHICOKOKAUeCTBEH-
HOTO [HIJEKTPHUECKOro MaTepuasja C MaJblMH IOTEPSAMH
(puc. 17,a), nanpumep, noaucTrposa, H60 NMPH MOMOUIH H30-
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JUPYIOLUHX cTepxkHelt (puc, 17,6). [lusnekTpuuéckas mnpoHH-
I1aeMOCTh Marepuasa, H3 KOTOPOTo BHITIOJHSIIOTCS IIaAGH,
Bcerga GoJiblle, yeM AMAJEKTPHUeCKass NPOHUIAEMOCTh BO3-
ayxa. Ilo sToft mpuunHe B MecTaX YCTAHOBKH IWIai6, eciaH He
NPUHSATH ClelluaJbHble Mephl, BOTHOBOE CONPOTHBJEHHE JHHUH
Gyzer .MeHbllle, 4eM B OCTajbHo# ee uacTH. ClemoBaresbHO,
B JIHHHHM MOTYT HMETb MeECTO CKauKH BOJHOBOT'O COIPOTHBJIE-
Hus. Tako¥ CKauoK BHI3bIBaeT YacTHYHble OTPayKeHHS 3JeK-
TPOMaTHUTHEIX BOJIH, YTO HapyllaeT HOPMaJbHYKO paGoTy JH-
HUM. DTO SIBJIEHHE 3aMeTHO CKasblBaeTCs Ha BOJIHAX, MJHHA
KOTOPHIX COM3MepHMa C pPaCCTOSIHHEM MeXIy wWai6GaMy.
UTo6E yMeHBIIHTh OTpaxKeHus, WaHOK BHINOJHSAIOTCS
c orBepcTHsiMu (pHc. 18,a) HaM Xe MM npHAaeTcs CrelHalb-

a) 6) Puc. 19. Kpennenne nentpasns-
i HOTrO MpOBojxa C MOMOLLBIO Bpes-
Puc. 18. Buas onopueix ma#o. HOH IIAROHI.

nast ¢opma (puc. 18,6). B Mecrax ycTaHOBKM Takux mafii6 e
Bce TONepeyHoe cedeHHe JIHHMH 3aIlOJHEHO HU3JeKTPHKOM, H
CKa4OK BOJITHOBOTO CONpPOTHBJIeHHss OymeT MeHblle, yeM IpH
criiontHot maf6e. Yame Bcero AN yMeHbIIEHHST CKadka
BOJIHOBOTO CONPOTHBJIEHHSI TNPUMEHSIOT TaK Ha3blBaeMble
«Bpe3Hple Waf6b» (puc. 19). B Mecrax ycTaHOBKH TakuX
mafi6é paguyc BHelIHell MOBEPXHOCTH BHYTPEHHEro NPOBOXHHKA
H paguyc BHYTpeHHeHd IOBepXHOCTH BHELIHOTO NPOBOAHHKA
OTJIMYHBl OT COOTBETCTBYIOUIHX DPaAMyCOB B OCTAJbHOH JHHUH
H BHIGHpAIOTCA OHH TakK, 4TOGH CKOMIEHCHPOBAaTh BJHSIHHE
IU3JeKTPUKA Wafi6H HAa BOJHOBOE CONPOTHBJEHHE JHHHUH.

Tonmuna mai6rl BeIGHpaeTcss MO cOOOGpaKeHUsIM MexaHH-
yecko#f npodyHocTH 06HUHO B npefenax 3—4 mm. Ha meuumer-
poBHIX H, TeM O0oJiee, MeTpPOBBIX BOJIHAX TOJIIMHA TaKo#
maiibsl ¥ paccTosiHHe MexAy af6aMu HaMHOTO MeHble, 4eM
AJMHA BOJHEL, H ONHCAHHBlEe CIOCOGH yMeHbIIeHHS OTpaKeHHi
OKa3bIBAIOTCSI AOCTATOYHO 3((PeKTHBHBIMH.

Ha caHTHMeTPOBHIX BO/HAX Y4acCTOK JHHHH, 3aHHUMaeMblH
gzmoﬁ mai6oll, cCousMepHM C MAJMHHON BOJIHBE, H BJHSHHE
maii6 Ha BOJIHOBOe COMPOTHBJIEHHe, a CJeJOoBaTe/NbHO, H Ha
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pexuM paboThl. JHHHH OKasbiBaercs BéchMa 3amerHmM. [lo
3Toll MpHYWHe B JHMHHAX, NPenHasHAaUYeHHBIX VIS Tepefaun
CAHTHMETPOBEIX BOJIH, BMECTO AM3JEKTPHUECKHX MLIAHG 4acTo
NPUMEHSIOT TaK HasHBaeMble «MeTaJJHYeCKHe H30JIATODPHLY.
[pocTefiuii MeTaNJHYeCKHH H30JATOP, [OKa3aHHBHIM HA
puc. 20, mpeAcTaBasi€T COGOH KOPOTKO3aMKHYTYIO KECTKYIO
KOAKCHAJbHYIO JMHHUIO, AJAHHA KOTOPOH paBHA 4YeTBePTH JUIH-
Hbol pabouell BoaubL LleHt-
paJibHBIA CTepXKeHb 3TOH KO-
POTKO3aMKHYTOH JIMHHH CJIY-
JKHT ONOpoH 1151 BHYTPEHHETO
MPOBOJHHKA OCHOBHOH JIMHHH.
Bxonmoe comnporuBieHHe Ko-
POTKO3aMKHYTO! JIHHHM Ha-
MHOIO TpeBHIIaeT BOJHOBOE
Nz2zz2z2 .CONPOTHBJIEHHE OCHOBHOH JIH-
HUH, U IOTOMY KOPOTKO33MK-
HyTas JMHHS He LIYHTHpYeT
ocunoBHyl0 JuuHMi0. Ha wacro-
Tax, Ha KOTOPBIX [JHHA Me-
TaJJIM4ecKoT0 H30/5Tapa OTx
JIMYaeTCsl OT YeTBEepPTH [IJUHBI 'BOJIHBI, M30JIATOD IIYHTHpYeT
JIHHHUIO, YTO NPHBOMMHT K 1105IBJIEHHIO OTpaKeHHbIX BOJH. [lo3To-
MY 10J10Ca 9acCTOT, KOTOPYIO MOXKHO TepelaTh O JHHHH C Me-
TaNJMIECKUMH HM30JATOPaMH, HeBeJHKa.

HOas pacmmpenns paGouefi mosock NPONYyCKaeMHX IO
JIMHHH YacTOT IIPUMEHSIOTCS O6oJiee CIOXKHBIE KOHCTPYKIHH
MeTa/INIHYeCKHX H30/I5ITOPOB, OCHOBOH KOTODHIX TakikKe C/aAyXkKaT
YeTBePTHBOJIHOBEIE JIMHHH, 3aMKHYTHle Ha KOHIle.

X
N
N
N
\
\
N
N
N
N
N
N
N
A

Puc. 20. UeTBepTbBOJHOBLIA Me-
TaJJHYeCKH? H30JAATOP.
! — BHYTpPeHHHH NPOBOJA; 2 — 3KpaH.

T'aasa TpeTos
NPUMEHEHHUE KOAKCHAJIbHBIX KABEJIEH

Kak yxe ykasweBanoch, KOaKCcHa/lbHBle KabelH HaXosT
LIHPOKOe TNpHMeHeHHe B pajuoTexHHUecKoil ammaparype. Bo
MHOTHX CJydasix Takasl annapatypa HOCHT Y3Ko mpogeccHo-
HaJbHEIH XapakTep; TI09TOMY Mbl OCTAHOBHMCS 3/1€Chb Ha
paccMOTpPeHHH JIMIIL TeX HauGojlee YacTO BCTpPedalOUIHXCs
C/1yyaeB, ¢ KOTOPHIMH NPHXOMHTCS CTaJKHBATbCS PaqHONIOCH-
TeJNIO B €ro NPaKTHYECKOH NesTeJbHOCTH.

B kauecTBe (GHAEpPOB MNpPHEMHBIX TeJeBH3HOHHLIX AHTEHH
yalile BCero NPHMEHSIOTCS KoaKCHanbHble Kabenn THmos PK-1
u PK-3 ¢ BonHoBEIM conpoTusiennem 75 ox. KaGeap PK-3 nmo
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CBOMM 3JIEKTPHUEeCKHM napamerpaM Jydme, uyem PK-1, u
NpHMEHSITb ero HeCKONbKO BHITONHee, TaK KaK MOTepH B HEM
Menbie. OMHAKO 3TO pasjiHide MPAaKTHUECKH HauyHHAeT 3aMeT-
HO CKa3HIBaTbCA TOJNBKO B TOM cJydae, ecqH Guuep HMeeT
Gosbiyio anuHy (100—150 x).

[Ipu ycTaHoBKe MPHEMHON TeJeBH3HOHHON AaHTeHHH HeoO-
XOIMMO CJeIHTh 3a TeM, YToGhl Kabesp, HCIOJIb3yeMbldl B Ka-
gyecTBe (ugepa, He TepCsi O BBHICTYNAKOIIME OCTPble YACTH
31aHusi, HanpuMmep Kpaft KpoBau Kpuiuu. Ecin xaGenb umeer
GoJbIIYI0 IJIHHY, TO €ro HYXHO 3aKPenHTb B HECKOJNbKHX
MecTax HJH Xe MONBECHTb HA CTaJbHQM TpPOCEe;, B MPOTHBHOM
cayyae KaGesab Gyner BHITSTHBATbCS MOA NeACTBHEM COGCTBEH-
HOTO Beca, YTO MOXKeT NPHBECTH K ero mnopde.

KopoTkie OTpe3KH KOaKCHa/bHHIX Kabejed yacto mpHMe-
HSIOT AJs corJacoBaHusi conpoTuBieHnfi. Kak yxe rosopu-
JOCb, €CJH K KOaKCHalbHOH JHHHH MOAKJ/IIOYEHO aKTHBHOE
COMpOTHBJIEHHE, He PaBHOE BOMHOBOMY CONMPOTHBJIEHHIO Kabe-
Js1, To Kabeab GyfeT paccorjacoBaH ¢ Harpyskoi. Jlas mosy-
yeHHs1 B KaGeJe pexuma Geryulell BOJHB HYXHO MEXJIY BHI-
XOIOM STOH JHHHH H Harpy3kofl BKJIOUHTb COIVIACYIOIIHH
TpaHchopMaTop, NpPenCTaBISOIHA co60H YeTBEPTHBOJHOBYIO
JHUHHIO H3 Ka6eiss C JAPYrHM BOJHOBHIM COINPOTHBJIEHHEM.
BoJ/HOBOE CONPOTHBJIEHHE YeTBEPTHBOMHOBOH TPaHCHOPMHPYIO-
Wefl JHHHH MOJACUHTHIBaeTCs no ¢dopmyie,

2=V RiZ,

rae R,— conpoTHBjieHHe HarpysKH;
Z — BOJIHOBOE CONpPOTHBJIEHHE OCHOBHOI'O KabeJd.

JIlnuaa 4eTBEPTHBOJIHOBOTO TpaHCopMaropa H3 KaleJs
BHIUHCJSETCA MO (opMyJe
)\
!

.5
me 4y’
rue ).W— CpenHsii [AJHHA BOJHH B paoyef MmOJiOCE YacCTOT.

Mpumep. JonycTuM, 4TO B TeJeBH3HOHHOR aHTEHHe KOJJEKTHBHOrO
[0Ab303aHHA B KageCTBe CHHJKEHHS HCMOJb3yeTCq KOAKCHAJbHHIA Ka-
Gelb C BOJHOBHM CONPOTHBJEHHEM 75 OM, K KOTOPOMY MOAKJOY2HE [Ba
COrJacoBaHHHIX CO CBOMMH HAarpy3KavH MarucTpajJbHHX KaGess C BOJHO-
BHIMH COMPOTHBAEHHAMH TO 75 om (puc. 21).

B sToM caywae cHUxeHue AHTeHHHl OKA3bIBAETCH HArPYKEHHHM HA
of.uee copoTHBaeHue, pasHoe 75/2 =37,5 oM, B, CAenOBaTeJbHO, Ka-
Geab CHHXEHHT He GyAsT coraacosad ¢ Harpyskod (pac. 21, a)
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Puc. 21. CnocoGul BKJIOYEHHSI qeTBEPTHBOJHOBOrO TpaHc-
¢opMaTopa B paCHpENENUTENbHYI0 CETb KOJJIEK THBHOK
aHTEHHBI.

a — BKJ4deHHe 6e3 TpaHchopMaTopa (Kabesb CHHXKEHHS PACCOTJ3s
coBaH); 6 — BKJIIOY€HHE JIBYX MaruCTpaJbHEIX (GHAEDPOB C cOrJjacyio-
uHM TpaHCHOPMATOPOM; 8 — BKJIOYEHHe ABYX MaracTpajbHhX ¢GH-
AEpoB C corJjacylouldM TpaHchopmaTopoM H: wyeidoM.
1 — xabeab CHHXeHHS; 2 — MarHCTpajbHHeE ¢uleph; 3 — Tpaxcdop-
MmaTop; 4 — waeld.

Jlas mOJyYeHHsT B CHHXKEHHH peXuMa Oeryulefi BOJIHBI HYXKHO MeX-
Ay KOHIOM CHHJKEHHF M TOYKOH pa3BeTBJIEHHA MaruCTpPaJbHbIX KaGesed
BKJIIOUHTb COTJacyioului 4eTBepTbBOJIHOBHIH TpancopmaTtop (puc. 21,0).

BoJHOBOE cONpOTHBIeHHe TpaHCHOPMHPYIOLLEro oTpe3Ka kaleas

Z,,=VR,Z=V375.75 =53 on.

Takoe BOJHOBOe COTpOTHBJIeHHe HMeeT KaGeap tuma PK-6.
JlanHa oTpesKka KaGenst npH cpenHelt Ajuse BouHE Ay, =423 u (f=

= 48,5 <+ 100 Mzy) papua:



Cornacyioilne 4YeTBEPTHBOJHOBblE TpaHcopMaTopel ua-
CTO TPHMEHSIIOTCSI B CJOXHBIX MHOTO3TAXKHBIX aHTeHHaX, a
TaKXe B JPYTUX CJlyuyasiX, Koraia Heo6XoaHMo TpaHcopMmHpo-
BaTb aKTHBHOE COMpPOTHBJIEHHE HAarPy3KH.

MoXer C/IyuuTbCs, YTO CpPelH HMeloLIuXCcs THOKHX Kabe-
Jefi HeT KabeJsa ¢ HYXHBIM BOJHOBBIM CONPOTHBJICHHEM.
B stoM cayuae TpeGyeMoe BOJIHOBOE COMNPOTHBJICHHE HHOTIa
MOKHO TOJy4HTb, BKJIIOUHB Napajle/lbHO HeCKOMbKO Kabeseid.
Tak, HampuMep, [Ba NapajjeNbHO BKJIOUEHHHIX Kabess
PK-6 06pasyloT JIMHHIO C BOJHOBHLIM CONPOTHBIeHHEM 52/2=
=26 om.

Ecaun, ucnoan3ysi ru6kue kKabGesnH, He ylaeTcsi nogo6paTh
HYXHO€ BOJIHOBOE COMpPOTHBJIEHHE, TO MOKHO H3TOTOBHTb
XKeCTKUH TpaHchopMmupylouuii Kabeab, nozo6paB mo Tpe-
GyeMofl BesqHUYHHEe BOJHOBOIO COMPOTHBJIEHHS Pa3Mephl BHYT-
peHHero ¥ HapyxXHoOro npoBoioB (cm. puc. 5—7). Ilpu pac-
YeTe [IJHHB JKECTKOTO BO3AYHIHOro KaGesss HyXHO CUHTATh
e=1. JKectkue TtpaHchopmupylomne KabGelH MNPUMEHSIOT
TakxKe B CjyyasX, KOTja MepecueT CONPOTHUBJEHHS HYXKHO
MPOH3BECTH OYeHb TOYHO.

Pa6ouas mosoca uyacToT ueTBepTbBOJIHOBOro TpaHchopma-
TOpa TeM lIHMpe, UeM MeHbllle PasjUYaIOTCH CONPOTHBIEHHS
Ha BXoje M BHiXole TpaHcopmartopa. Eciu, Hanpuwmep, co-
MNPOTHBJIEHHE HAarpy3KH OTAHYAeTCs OT BOJIHOBOTO COINPOTHB-
JeHUusi corJacyemoro kKaGejss B 2 pas3a, TO OTHOCHTe/bHas

nonoca mpomyckauus Tpancopmaropa 2Af/f,, Ha yposHe

koaddunuenta Geryueét Boaun (KBB) B kabese, paBHoro
0,7, cocrasaser 0,6.

Ina pacmiupenust paGodeft mosocel yactoT TpaHchopMaro-
pa MOXKHO BKJ/IOUHTb [ONOJHHTENbHO OTpPe30oK Kabeas MJH-
HOI B UeTBepTh BOJIHBI, 3aKOPOUEHHBIl Ha KOHIle, KakK MOKasa-
Ho Ha puc. 21,8.

Ecniu BO/MHOBOe conmpoTHB/IeHHe GoJblie CONPOTHBJIEHHS
Harpy3KH, To 3TOT Kabesjb (Ha3biBaeMblii 0ObYHO MiseiidoM)
floAKJIIOUaeTcs napaJjiielbHO HaTPy3Ke; IPH BOJHOBOM COINPO-
THBJIEHWH, MEHbLIEM CONPOTHBJIEHHS HArpysku, muieiid mon-
KJloyaeTcss MapaJsjel]bHO OCHOBHOMY Kafenio Ha BXole
tpaHcdopmartopa. OrHocHTeqbHass  JloJoca  MPOMyCKaHHS
tpancdopmaropa co uuteiihom Ha yposue K6B=0,7 npu pas-
JIMUMH COTJIacyeMBbIX colnpoTHBIeHHH B 2 pasa cocrasaser 0,9.

Illnefid MOKHO H3rOTGBHUTH M3 Kabejis TOTO XKe THIIA, YTO
u tpancopmarop. eoMmerpudeckas mauHa uaelidpa paBHa
YeTBepTH AJHHH BOJIHBI B KaGese.
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M3 KOpOTKO3aMKHYTHIX MJIH Pa3sOMKHYTHIX KOaKCHAJbHHX
Kabesiefl MOXHO H3TOTOBHUTb (HJIBTPH AJIS CMEIUEHHs CHrHa-
JIOB Pa3/IHYHBIX YACTOT, PeXKEeKTOPHble H MOJOCOBHIE (UIBLTPH,
a TakXe (QUIbLTPH BePXHHX H HHXHHX YacToOT.

®uJbTPE CMeIUEHHs NpPENCTaBJAIT co6ofi  yCTPOACTBa,
C TOMOULIbI0O KOTOPHIX KO BXOAY TeJeBH3HOHHOTO NpHeMHHKA
MOXHO MOAKJIOYUTb JBe TeJeBH3HOHHEIE aHTEHHBI Pa3HBIX
KaHanoB. DTH (QUIbTPH COCTOSAT H3 KOPOTKO3AMKHYTHIX HJIH
Pa30OMKHYTHIX OTpPe3KoB Kabeseii!.

CyuiecTByIoT 1Be OCHOBHBIE TPYNNhl (HJIBTPOB, COCTABJEH-
HBIX U3 KOaKCHaJbHHIX Kabenell. K mepsofi rpynme oTHOCATCH
GHUABLTPBHI, BHIMONHEHHble M3 Kalesel, JJIMHA KOTOPHIX 3HAUH-
TeqbHO MeHblle A /4. Takne oTpesku KaGenedl MOXKHO pac-
CMaTpHBATb KaK COCPedOTOYeHHble MHAYKTHBHOCTH HJH €MKO-
ctu. Ko Bropo#i rpynme oTHocATCS (GHJIBTPH, BHINOJHEHHEIE
H3 pe30HaHCHBIX OTpe3KOB KaGesel, NJIHHA KOTOPHX paBHA
2,2 wamum 2[4

QunbTpel NepBoil I'PYNNLl MPUMEHSIOTCS B OCHOBHOM B Ka-
YecTBe GUNLTPOB BEPXHUX M HUXKHHMX yacToT. OHH COCTOAT H3
KOPDOTKHX OTpe3KoB Kabeslell M COCPeJOTOUEHHHIX eMKocTeft
(xonnencaropoB). Takue ¢UABTPH aHAJOTHYHH (DHUIABTPAM
BePXHUX M HHXKHHUX MaCTOT, BHUTOJIHEHHBHIM M3 KaTylleKk HH-
IYKTHBHOCTH H KOHIEHCATOPOB.

Cxema onnoro 3BeHa (U/IbTPAa HHXKHHX YacTOT NMOKa3aHa
Ha puc. 22,a. PUIBTP COCTOHT H3 [BYX KOPOTKHX OTDPE3KOB
Kabeseit ¥ KoHmeHcaTopa. BoJsiHOBoe compoTHBJ€HHe B OMax
Kaxnoro H3 KaOejell Beluucjasercsas mo dopmysne

_ 300 2xf,, 1,Ve
Zr—R~l/‘+W“g( ).

EmkocTb KoHAeHCaTopa B mukodapajax BHYHCJSETCS IO

dopmy.ie _
cte (—_w“%(l)%v‘ )
-10°,

C=
Z; ‘nfcp
rie R, — conporuBienne Ha BhiXOfe GHILTPA, OM;
f.,— uacrora cpesa, Mey;
[,— nauHa kaxporo oTpeska kabeas, M.

Ilpu 3agaHHON BeJuuuHe COTNPOTUBJIEHHS HArpy3KW OAH3
H Ta XK€ 4YaCcToTa Cp23a MOXKeT ObITb TnoJiyyeHa npu paaJjud-
! Onucanue HeKOTOPHIX (UABTPOB NpHBexeHo B Gpouope C. E. 3a-

raka ¥ JI. M. Kanauackoro ,[IpaeMHble TejeBH3HOHHHE aHTeHHb* ([OC-
sHeprousaat, ,Maccosas paguoGubnnorexa®, 1938).
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Puc. 22. ®uibTpe Ha KOaKCHA/JbHbIX KaGensiX M HX XapaKTepHCTHKH
3aTyXaHHA.

a — QUABTP HHXKHHX 4acToT; 6 — QUJABTP BEePXHHX YacCTOT; 8 — MOJIOCOBOH (DHJIBLTD;
2 — PeXeKTODHbIH GHILTD.

~_ Ped
PataoMKHYmo! 2)

HBIX COUETaHMSIX BOJIHOBOrO COIIPOTHBJIEHHs KabeseH u HUX
AauHbl. ['eoMeTpHueckas IJIMHA [ KaXOoro U3 OTPE3KOB Ka-
Geseil He noJKkHA mnpeBwinath 1/84 , rae A, — NJMHA BOJIHBL

B KabeJie, COOTBETCTBYIOIAasl 4aCTOTE Cpe3a.
Tlpu ucmosb30BaHHH TaKHX (UIBTPOB HYXKHO Y4YHTHIBATD,
mn
cr 4
ABJNATbCH  [JOMNOJIHUTEJIbHblE  y3KHE TOJIOCHl MPOTYCKaHHS
<3ﬂ,ec1> m=1,2,3..., a n:%).
K

XapakTepucTuKa 3aTyXaHus (uIbTpPa [MOKa3aHa Ha
puc. 22,a,

YyTO B IIOJIOCE 3aNMPaHHd Ha dYacToTax f=—/ MoOryT Io-
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3 HecKOJNbKHX MNpocTedlIuX (UABTPOB MOXKeT OLITb CO-
6paH MHOro3BeHHBI ¢GuabTp ¢ 6Gosbllefi KPyTH3HOH XapakTe-
pUCTHKH 3aTyxaHus. (GonpsxkeHHe OTHeJIbHBIX 3BEHbEB MHO-
ro3BeHHOro (uJbTpPa HYXKHO IPOH3BOAMTb HENOCPE[CTBEHHO,
6e3 mpoMexXKyTouHuX Kabesed. Eciau e Bo3HHKaeT HeoGXxo-
JUMOCTb Pa3HECTH OTZeJibHbIE 3BeHbsl (HJIbTPa, TO COELHHSIThH
MX HYXHO KabejieM, BOJIHOBOE CONPOTHBJIEHHE KOTOPOTO pas-
HO CONPOTHBJIEHHIO HArpy3kKH IOCJeJHEero 3BeHa.

Cxema 3BeHa ¢uJbTPAa BeDXHHX 4acTOT M XapaKTepPHCTHKA
ero 3aTyxaHHs MOKa3aHbl HA puC. 22, 6. DTOT QUIABTP COCTOUT
H3 BYX KOHJIEHCAaTOPOB M KOPOTKOro oOTpe3ka Kaless. Be-
JIMYAHA BOJIHOBOrO CONPOTHBJIEHHS 3TOro KabeJss (B oMax) H
eMKOCTb KOHJeHcaropa (B mnukodapagax) onpeae/siorcs IO
dopmynam:

R,
Z,=300 ————;
4nl fsp‘/e
1
C= o5 PR,

3nech, Kak u Tpexje, R — CONPOTHBJIEHHE HArpysKH, OM;
fo, — HacToTa cpesa, Mey u I — ninna xaGenas, M.
I‘eomeTpnqecKaa AJuHa [, BpIGMpaeTcss OOBIYHO MEHbLIEH,

ueM 1—27'x B nonoce mponmyckanus ¢uabTpa Ha yacrorax

mn
f=F.,5 sThe n W m Te Xe, 4TO W [Js QUILTPA HHIKHHX

4acToT, UMEIOT MeCTO [ONOJHHUTE/]bHBIE Yy3KHe IOJIOCH BHICO-
KJTO 3aTyXaHHd.

M3 orpenbHBIX siYeeK MOXKHO NOAOOHO (UIBTPY HHXKHHX
4acToT cob6paThb MHOTO3BeHHBI (HUALTP BepXHUX 4YACTOT.

[TonocoBofi ¢uAbLTP U ero 4acTOTHAs XapaKTepHCTHKA IO-
Ka3aHnsl Ha puc. 22,6. OH orHocUTC K (uibTpPaM BTOPOH
rpynmel, KOTOPHle, KaK paHee yKa3bBaJoCh, BBHINOJHAIOTCS
U3 TOJIYBOJIHOBBIX W UETBEPTbBOJIHOBHIX KaGeJIbHBIX JIHHHIL.

Pacuer Ttakoro ¢uabTpa MNPOU3BOAUTCA MO CJeAYIOLIUM

dopmyam:
Zel =Rn;
R nf,
o #COSFFT, .
Zﬂ—l nf, ’
EERS AEA
)‘tf
L=7"
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rae Z, — BOJIHOBOE CONpOTHBJeHHe Kabenasa /;
Z ,,— BOJIHOBOE CONpPOTHBJIEHHE KOPOTKO3aMKHYThIX IJIeH-

tos;

R, — compoTuBieHne Harpysku QuibTpa;
A,— IMHHA BOJIHEI B KaGese, COOTBETCTByioumlas Cpej-

Hefl 4acToTe IOJIOCHI IPOINYCKaHHs (f._—|2—_f,)’

f, u [, — rpaHUuYHBE YAaCTOTHL NOJIOCH NPONYCKAHHUS.

Ha yacrorax, 3HauuTenbHO NPEBHIIIAIONIMX BEPXHIOW Trpa-
HHYHYIO 4aCTOTY f, MOJIOCH NPONYyCKaHHUsI, HMEIOT MECTO M06oY-
Hble [I0JIOCHI TPOTYCKaHMA Ha 4YacToTaX, NPH KOTOPHX B OT-
pe3kax Ifa'6eu1eﬁ GuAbTPa YKIAALIBAETCS HEYeTHOE YHCJIO
YyeTBEpPTeH BOJHHL,

Ecnin B sTOM ¢nibTpe BMeCTO KOPOTKO3aMKHYTHIX LiJieH-
(poB NpPHMEHHTh pa3OMKHYTHle Ha KOHIle OTpe3KH Kabeseil
Toi e MJIHHBE, TO GHUJIBLTp obpamiaercss B pEXEKTOpPHHIH
(puc. 22,2). Tako# ¢uaLTp 3amHpaer CHTHAJ YacTOTH f, MpH
KOTOPOH AJHHA OTpe3KoB Kalejell. puabTpa Gyner paBHa ueT-
BePTH JUIMHB BOJHEl, TaK KaK YeTBePTHBOJHOBOH OTPe30kK
KabeJsisi, pa3OMKHYTHIfI Ha KOHIl@, HMEET OYeHb HH3KOe. BXOI-
HOe conpoTuBJeHWe. B nHManasoHe AeNHUMETPOBBIX U CaHTH-
MeTPOBHIX BOJIH B TaKuX (HJIBTPAX HUCHOJAb3YIOTCHA IKECTKHE
KOaKCHAaJIbHble JIMHHH.

B 3axkiioueHne OCTaHOBHMCS KPaTKO Ha OCOGEHHOCTSAX MpH-
MeHEHHsI KOaKCHa/JbHHIX Kalbesaell mjst MeXAYGJOYHBIX COelH-
HeHuit B paanoannaparype. IIpu coennHeHHH OTHeNBHEIX 6J10-
KOB anmnapaTypel KOAKCHAJbHEIMH KaGesssMH MOTYT BCTPETHTb-
cs nBachayyas: 1) mjamHa coeJMHHTeNbHOTO KaGessi COH3MepuMa
C JJIMHOH BOJIHBEI; 2) [/MHA COeNHHHTe/]bHOTO Kalbejs 3HauH-
TeJIbHO KOpO4Ye [JIHHBEI BOJIHHL.

B mepBoM ciyuae HeoGXOZHMO HMeTb B BHIY, UTO HeECO-
IJIacOBaHHBEIA Kabesb sBJAseTCs TpaHCHOPMAaTOPOM CONMPOTHB-
JgeHuill. BxomHoe comporHBieHHe Takoro kKabessi, COCTaBJSIO-
tlee HArpys3Ky AJs Npeablayiiero 6J0Ka, MoOXKeT MeHATbCS
B LIHPOKHX Npelesax B 3aBHCHMOCTH OT JJIMHH KaGesas. [Toato-
My HYXHO JHOO COIVIaCOBHIBAThb COeIHHHTEe/bHHIl Ka6els,
anGo moa6GHpaTh ero NJIMHY TakK, 4ToOBl MONYYHTb Ha €ro BXO-
Jle HyXHOe CONpPOTHBJICHHE.

Ecnn coennHHTeNBHBIA Ka6eslb 3HAUHTEJbHO KOpoYe IJIHHBI
BOJIHBL H CONPOTHBJIEHHEe €ro Harpy3KH BeJHKO, TO CJefyeT
NpHMeHsTh Kabejb C MaJjofl NMOTOHHOH eMKOCTBIO.

B KkauecTBe IIpHMepa pPacCMOTPHM CJly4all CcoeIHHEHHs
BHIX0/Jla BHIEOYCHJHTE/]IA TeJE€BH3HOHHOIO TNpPHEMHHMKa C BHI-
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HeCeHHOH 3J/IeKTpPOHHO-1yueBoi Tpy6GKoH. BxomHoe compoTHB-
JieHHe TPyGKH, Oa)e Ha caMOf BBICOKOH uacToTe CHeKTpa
BuJeocHurHana (5—6 Mey), oueHb BEJHKO H HMeET €MKOCTHHIH
xapakrep. IIpm Takofi Harpyske KOPOTKHH cOeJHHHTeNbHHIH
KaGesp GyneT S5KBHBaJleHTeH LMJIHHAPHYECKOMY KOHIeHCaTopy,
NOJK/JII0OYEHHOMY K BBIXOAY Bueoycuautessi. Takum oGpa3oM,
BHIXOJI BHJEOYCHJIUTeNs] GyHeT IUIYyHTHPOBAThCS €MKOCTbIO Ka-
6eJis, YTO MOXKeT IPHBECTH K 3aBa/ly YacroTHOH XapaKTepH-
CTHKH BHJEOYCHJ/IMTE/S] Ha BEpXHHX 4yacToTax. B 3THX ciyuasx
nesecoo6pasHo NpUMeHSTh KaGedb C MaJjoHfl NOTOHHOH eMKo-
cTbio, Hanpumep PK-50.

NMPUIITOXXEHHSA

1. ToroHHoe 3aTyxaHue HEKOTOPHIX THIOB PaJMOYACTOTHBHIX
KOAaKCHaJbHBIX U ABYXIHPOBOXHHLIX (CHMMMeTpPUIHLIX) Kabedeil
Ha Pa3JUYHBIX YacToTax

IToronHoe saTyxaHHe, Hen/km

Ka6eJab
10 M2y 100 May 300 M2y 1000 M2y 3000 Mzy
Koakcuanbabie kabenn
PK-29 3,5 13 23 46 100
PK-43 2,0 8 15 — —
PK-6 1,9 6 14 31 67
PK-19 6,5 23 37 69 130
PK-28 2.5 10 17 — —
PK-47 2,5 10 17 38 78
PK-49 4 15 26 53 103
PK-3 2,0 8 15 30 60
PK-4 2.0 8 15- 30 60
PK-20 2,5 10 17 38 78
PK-1 3,5 13 23 46 100
PK-2 2,5 10 17 38 78
JByxnposoadbie kaGenu

PJi-13 5 20 33 64 123
PO-17 2 8 15 30 60
PI-18 5 20 33 64 123
PO-14 2 8 15 30 60
PO-15 2,5 10 17 38 78
PO-16 2.5 10 17 38 78
PI-26 2,5 10 17 38 78
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