[image: image1.jpg]SIBJieHHst B AH3JIEKTPHKe MOJHOCTBIO XapaKTepH3YIOTCs NBYMS Ia
pamerpamu: emkoctbio C, onmpejeasiouieii cnoco6HOCTb NOAAPH3AL
H BeJHUHHY TOKOB CMeLleHHS, H NPOBOAHMOCTbIO G, ONpenesioule)
BEJIHYHHY NOTepb B AH3JMEKTPHKe. EMKOCTh Kabedst aHaJOrHuHA eme
KOCTH KOHAEHCATOpa, TAe POJb OGKJIaZ0K BBIMOJHAIOT MPOBOLHHKH,
a JH3JIEKTDHKOM CJIyXKHT PaclosIOXKeHHblil MeXKLYy HHMH H30J151 LHOHA
HBIH MaTepHas WJH Bo3ayx. [lpu ompenesieHnn eMKOCTH KOAKCHAaJp:
HOro KabeJlsi YUHTBIBAIOT, YTO OH aHAJOTHYeH LUHJIHHAPHYECKOMY KOHe
AIEHCATOPY H €ro 3JEKTPHUECKOe MoJie CO3/1aeTcs ABYyMs ulmmmpuqe-i‘
CKHMH TOBEDXHOCTSIMH ¢ obweii ocbio. BesencTBHe  0ceBOll cHMMeT-
PHH HanpsXKEHHOCTb 3JIEKTPHYECKOTO MNOJsi HMEET paBHble MOTEHIHA-
JIbl Ha OMPENEJNEeHHOM PacCTOsHHH OT LeHTpa KabeJs. {

ITpoBoanmocTs H3oMsikH G MOKeT GHITh ONpejeseHa KaK cOCTAB
Jsiomas norepb B AHIJEKTPHKE KOHAEHCATOPA, EMKOCTb KOTOPOTO 3K-
BHBAJIeHTHA €MKOCTH KabeJst (puc. 5.9).

ITpoBoaHMOCTL H30J5LHH H €MKOCTb KOAKCHAJBHOTO Kabels MO-
IyT GbITb PAcCUHTAHBI MO paHee BHIBeAEHHBIM opmyaaM (5.13). Em-
Koctb  C=2mneq/In(rp/ra), @/m. IMpoBoaumocts  u3oasuun G=
=2n0/In(ry/ra), CM/M.

OGbiuHO NMPHHATO MPOBOAMMOCTh H30JsiUMH G BHIpaXkaTh yepea
TaHIeHC yrJa AH3JEKTPHYECKHX NOTepPb B H30JAUHH Kabesas tgd=
=G/oC=0/0e,.

Torna G=[2n/In(ry/r.)] 0e.tg6=0Ctgs.

3ameHsist B BHIDAXKEHHH eMKOCTH €,=g0€,, MOJYUYHM 115 | KM Ka-
Geas (rae eo=10-9/(36x), ®/m) B

C=¢,10-%/[18In(ry/rq)]. (5.35)
CoorBercTBeHHO
G=0Ctgs, Cm/kM, (5.36)

rie e, -u tg 8 — nuanexTpHUecKas MPOHHLAEMOCTb H TAHTEHC yraa JH-
3JIEKTPHYECKHX MOTEPb H30MAUHH. DPPeKTHBHBIE 3HAUCHHS €, H {8
KOMOHHHDOBAHHOMN H3OJISALHH, NPHMEHSIEMONl B KOAKCHAJBHBIX Kabe-
JIAX, NpHBeJeHs B TaGa. 5.3.

B o6mem BHie, KpoMe NPOBOAHMOCTH H3OJSALHH, 0GYCIOBICHHOI
AH3/IeKTPHYECKHMH noTepsiMu G, HEOGXOAHMO YUHTHIBATh TaKikKe MpO-
BOJIHMOCTb, OOYCJIOBJIEHHYIO YTEUKON TOKa B CHJY HECOBEpIIEHCTBA

Ta6auma 5.3

Tan I ' OtHo- tg 53-10" npH uactoTe, ML
KaGens Tun usoasunn 5 HHESANS

Uplty 1 | 5 ’ 10 | 60

2,6/9,5 | Moaustunenosas waii6a 1,13 88 (05)]05]0,7(0,8
2,6/9,5 | MMoansnaenosas cnupas 151 6 0,404 0,5/ 0,6
1,2/4,6 | Pannonno-nonnstuaenosas | 1,22 9 102 11 3l 1,5 &3
2,1/9,7 | TlopHcTo-noansTHAeHOBast 1,5 50 2 3 3 —
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Puc. 5.10. Tunosbie HacTOTHBE 3a-
BHCHMOCTH MCPBHYHBIX TMapameTpoB
KOAKCHAJIbHOIl LenH

Puc. 59. K onpeaenexnio
ﬂpOEOIlHMOCTH H30NSAUHH

usonsiuun: G=1/Rys. Tlo BelHuHHe 5Ta NPOBOAHMOCTb H3OAAUHH OG-
pATHO MPOMOPIUHOHAAbHA CONPOTHBJICHHIO H3OJALHH kabeas. B koak-
CHAJBHBIX Kabeasix Rys HopMupyercs Beaudnuoit 10000 MOM-km. Ta-
KHM 06pa30M, MPOBOLHMOCTb H3OJALHH KOAKCHAIbIIOrO kabenss, G=
—1/Ru+0C tgd, Cm/km. Tlo abcomoTHOll BeAHUHHE B HCNONb3YEMOM
1Manasone YyacToT BTOPOil uJeH cyllecTBeHHO GoJblie NepBoro, rno-
3TOMY 1/Rys MOXHO He YUHTBIBATh.

[lpoananusupyem MOJyueHHble Pe3y/bTaThl H DACCMOTPHM 3aBH-
CHMOCTH TNEPBHUHBIX MapaMeTpoB KOAKCHaJbHOro  KaGedas. Ha
prc. 5.10 npuBeleHB! YACTOTHbIE 3aBHCHMOCTH MapaMeTpoB KOAKCH-
aJlbHOTO Kabess.

U3 prcyHKa BHHO, YTO C POCTOM YaCTOThl aKTHBHOE COMPOTHBIE-
Hie 3aKOHOMEpHO BO3PACTAeT 3a CUeT MOBEPXHOCTHOrO sddexra u a-
dekra 6ausoctu. [TpuueMm HauboJbliiee yielbHoe 3HaueHHE HMEET CO-
NMPOTHBJEHHE BHYTPEHHero MPOBOAHHKA: BeJHUYHIIA R. Goabuie Rg
B 3—4 pasa. UHAYKTHBHOCTb C YBeJHYEHHEM 4YacTOThl yMEHbLIACTCH.
310 06YCAOBACHO YMEHbIICHHEM BHYTPeHHEil HHAYKTHBHOCTH NPOBOA-
HUKOB L, u Lg 3a cueT moBepxHocTHOro addexra. Breurss HHAYK-
THBHOCTb Ly HE MEHSIETCS ¢ H3MeneHHeM yacToThl. EMKOCTb He 3aBH-
CHT OT yacToTbl. [IPOBOAHMOCTb H3OJSIHH C POCTOM YaCTOTHI JIHHEIi-
1o Bo3pactaer. BesiHuuHa ee 3aBHCHT B MeEPBYIO Ouepeib OT KauecTsa
JM3JIeKTPUKE, HCMOJb3YeMOoro B KaGesle H XapaKTepH3yeMOro BeJH{H-
HOIl yraa AM3/eKTpHueckux noreps tgo.

Ha puc. 5.11 noxkasaHo H3MeHeHHe MEPBHUUHBIX
NapaMeTpoB C yBeJHUEHHEM COOTHOUIEHHS pamuy- ALGC
COB BHEIIHEro M BHYTPEHHEro NMPOBOAHHKOB KOaK-
cuagapHoro Kabensi. M3 pucyHKa BHAHO, UTO C yBe-
JIMUEHHEM OTHOUIEHHS ryp/ra BO3pPAaCTaeT HHAYKTHB-
HOCTh Kabessi M CHHKAIOTCA €MKOCTb M TIPOBOJH-
MOCTb H3O0JISIHH.

Puc. 5.11. MaMeHeHHC TepBHUHBIX MapaMeTpoB OT COOTHOLIe- 7/d
HHS AMAMETPOB MPOBOAHHKOB KOAKCHAMLHON LEMH
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H3 CONPOTHBJEHHSA BHYTpeHHEro npoBoAHHKA R, H BHeLIHEro npOBOA‘-

HHKa R Gyaer

R==R,+R=LZF(_+1)

4ne \r, ) (528)
HJH 1451 MeIHBIX NPOBOAIHKOB, OM/KM,
R=R,+Rs=4,18V7] (1/r, + 1jr,) 10—2. (5.29)

st onpenenerus obuieii HiAYKTHBHOCTH KOAKCHAMbHOFO Kabeus
HEOOXOAHMO 3HATh, KPOMe BHYTpeHHeli HHIYKTHBHOCTH NPOBO/IHHKORB,
TaKKe BHELUIIO MEeXNPOBOANHKOBYIO HHAYKTHBHOCTh Lyu. ITocaen-
HAAs 00yCJIOB/IeHA MeXKNPOBOAHHKOBLIM ~MArHHTHBIM NOTOKOM @ i
MOXKeT ObiTb onpejesieHa Mo panee BbiBeAeHHOI dopmyse (5.13):

Low== [1a/ (270) ] In(ry/ra).

HMves B BHAY, UTO pa=io)t,, T1€ po=4m-10~7 TH/M, NOJyuHM OKOHYA-

TeabHo, (I'u/km),
Lom=2In(rp/ry) - 104, (5.30)

B pesyabrate obuwee conpornsaenne (OM/KM) 1 HHAYKTHBHOCTB.

(I'n/KM) KoakcuasnbHOro Kabens aas BBICOKOYACTOTHOIT 06aacTH (0T
60... 100 k' 1 Bbiwe) GyayrT:

& R l/Q_k i1 1
R=R,+ Rs 4ns ‘ i o ) )' 2
(5.31)
V2, (! ') n L& ¢4
Ly+L,, "‘[ Tk (’u t o + 2n o
HJH 1J5 KOoaKcHaJabHoro kabeJs H3 MeJHbIX NPOBO1IIHKOB
R=R, +Ry= 418 YT (_L+L).mfﬂ,
Ta ry
Ak e (5.39)
L=Litls+Ly=[28(14L) 4 on 2 J-10+
Vi \ 7 ™ Ta y
AJ4 KOaKCHaJabHOro kabessi u3 AJIIOMHHHEBBIX NPOBO/IHHKOB W
RVl (ol 0, ;
a T (5.33)
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B cayuae, ecan BuyTpennnii npoBoANMK Menbiil, a BHeWHHIT anio-
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M3 npusexennbix gopmya caeiyer, uto npu npHMeneinn 060X
4TIOMHIHEBLIX NPOBOJIHKOB BMECTO MeAlbIX CONPOTHBJACHHE BO3pa-
craer Ha 29%, a npu 3aMeHe Mel1H HA AJIOMHHHII TOJIbKO y BHewe-
"0 TpPOBOINHKA CONMpPOTHBJEHHe Bo3pacTtaer Bcero Ha 69%. Ilocaen-
1Hil BapHanT npeinouTHTeabileii.

B 06aacth BBICOKHX 4acTOT BHYTPEHISisi HHAYKTHBIOCTE npoBo-
IHKOB Mala M HHIYKTHBIIOCTb KOAKCHAJbHOrO kaleas 06ycJOBAHBA-
ercs JHIWb  BHewHell HHAYKTHBHOCTBIO L= Ly, =2In(r,/r,) X
X10~4, TH/KkM.

SJeKTPHUECKOR CONPOTHBJECHHE KOAKCHAIBHOIN naphi nocTosinoMy
TOKY ONpelesieTcss no HHAKenpHBeAeHHbIM (opmyJaM. aeKTpHue-
CKO€ COMpOTHB.JElIHE  BIYTPEHHEro  NpoOBOANMKA, OM/kM, R=
=4000p/nd®, rae d — 1naMeTp NPOBOAHHKA, MM; p — yJeabHoe co-
IpoTHBICHHE MeTalda, Om-MM?/M. DJeKTpHYUECKOE CONPOTHBJIEHHE
BHEWIHEro NPOBOAHHKA, NOBEPX KOTOPOrO HAJOXKENO A CTaJbHbIX 3K-
YaHHBIX  aenT, Ro=RuR./(Ry+R;), rae R,=1000p./ax(D+A)A—
COMPOTHBJEHHE BHEWHEro0  MeAHOTO NPOBOAHHKA, OM/KM; R,=
= 1000ps/(D+A+A;) Asn — conpoTuienne akpana, OM/km; D —
BIYTPEHHHI 1HaMeTp BHELINero NpoBOAHHKA, MM; A\ — TOJIIHHA JeH-
Tbl BHELIHErO NPOBOAHHKA, MM; A, — TOJIHHA 3KPalHbIX JEHT, MM;
/1 — YHCJO 3KPAHHBIX JIEHT; p — y/IeJIbHOe CONPOTHBJACHHE MeTaJa,
paBuoe 0,0178 — 1as mean mapkn MT; 0,01724 — nas menn MapKH
MM; 0,0282 — aas amomuiing u 0,098 — 11s cradu.

5.5. EMKOCTb U ITPOBOJJUMOCTh
HU30JIILUUHU KOAKCUAJIbHBIX LIEMEM

B orauune or NPOBOAHHKOB, rjie HMeITCs CBOOOHbIE 3JIEKTPOHBI
H ,‘LCfiCTB}'DT TOK NPOBOJAHMOCTH l"p. B JIH3JIEKTPHKE HeT CBOOOAHBIX
3JI€KTPOHOB, a HMEIOTCA HOHbI H CBSI3aHHBIE AHIMOJIH. [Mox neficTBHEeM
NE€pEMEHHOr0 3JEeKTPOMAarHHTHOrO MNOJisi B AH3JIEKTPHKE TNPOHCXOAHT
CMeUleHHe AHMnoJeil, HX NEepeopHeHTalud H NOJSPH3ALHA.

ﬂ«),z.qpuaauum Ha3bIBACTCA CMeEIIeHHE MNOJOXKHTEJbHBIX H OTpH-
HaTeJbHBIX 3apAl10B B JAH3JEKTPHKE MOJ JAeHCTBHEM 3JIEKTPHUYECKOro
noJis. nCpCM(‘HHaﬁ noJsipusaums 06ycnosmmae‘r BO3IHKHOBEeHHE H
1eficTBHE TOKOB CMEIIEeHHS — €MKOCTHBIX TOKOB /¢y H BBI3bIBaeT 3a-
TpaTbhl 3HEPrHH HA MEPEOPHEHTAIHIO AHNOJeNH (rmrepu B JIH3JIEKTpH-
Ke). UeMm Bbllie yacrora Kosie6aHuii, TeM CHJbHEEe TOKH CMECLIEeHHA H
60ablie NOTEPH. lei NMOCTOAHHOM TOKE€ 3TH SIBJEHHS OTCYTCTBYIOT.
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[image: image3.jpg]1. AktHBHOE conpoTHBieHHe, Owm/km, (5.32)
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2. MnaykTusHocTs, /KM, (5.32)
4,7L 66,_6 /L+ 1
138V I0EA aeia Y
3. Emkocts, ®/km, (5.35)
C=1,08-10-%/18 In (4,7/1,3) =46,9-10-°.

4. Tposonumocts u3oasiuuu, Cm/km, (5.36) (tg8=0,8:10-4):
G=2:3,14-10-5-46,9-10-°-0,8-10~4=23,6-10-5.

5. Boanosoe conporusaenne, Ow, (5.42)

Zy=/0,266-10-3,46,9. 10—9 — 74,99,

L [2 In )],10—. ~ (2.6 + 0,066) - 10—4 — 0,266~ 10—3_

6. Kospduunent saryxanus, ab/ku, (5.38)

a=[(41,32)V 36.9.10—9 0,266-10—3 4 (23,6-10-6 '2) x
XI/0,266-10-5,46,9-10-9| 8,68 = 2, 45.

7. Kosppuuuent daswi, pan/km,

B=2.3,14.108)/46 9-109.0,766. 10— — 22, 1.

8. Ckopoctb pacnpocrpanenus, Km/c, (5.39)

0=1V7609 10—9.0,266-10—3 = 285 000.

9. Bpewms pacnpoctpanenns T=YLC, c/kwu,

T =|/46,9.10-9.0,266-10—3 = 3,5.10—8,

CHMMETPHYHBIE KABEJIH

5.9. JIEKTPUYECKHUE TTPOLIECCHI B
CUMMETPHUYHBIX LIENAX

DJIeKTPOMArHHTHOE MoJe CHMMETDHYHOM LenH NOKAa3aHO Ha PHC.
5.2. B oTaHuHe OT KOAKCHAABHOrO KabeJisi, He HMEIOUIero BHEUIHero
10/, B CHMMETPHYHOI LeNH noJie OTKPHITOE, AeHCTBYlOlee HA 3HAYM-
reJIbHOM PaCCTOSIHHH,

[Ton neiicTBHeM nepemenHOro nosis MPOHCXOAHT nepepacnpeaesne-
HHE 3JIEKTPOMATHHTHOH 3HEPTHH MO CEYEHHIO NPOBOAHHKOB, npH 3TOM
HAGJII0NAI0TCS CJIeAYIOlIHE SIBJICHHS: NOBEPXHOCTHbIH 3QdekT; 3(pdeKkT
GJIH30CTH COCeAHHX MPOBOAHHKOB; BO3AEHCTBHE Ha napamerpsl uenH
OKPY2XKAIOWHX META/IHYECKHX Macc (COCEAHHX MPOBOXHHKOB, SKpand,
GpOHH). B CHMMETPHYHBIX KaGe/bHbIX LEensx AEHCTBYIOT BCe TPU (aK=
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TOPa OLHOBpEMEHHO. B BO3NywIHbIX JHHHSAX, T1e NpoBojJa pacnoJoxe-
Hbl CPABHHTENLHO JajieKo APYr OT Apyra H OTCYTCTBYIOT HapyKHble
METAIIHYECKHe OGOJIOYKH, CJIeAYeT Y4HTHIBATHL JHLIb NMOBEPXHOCTHBIH
spdexr. B KoakcHaabHbix KabesisiX, ABIAIOUIHXCS 3aKPHITO CHCTeMOI,
He YUHTLIBACTCS NeHCTBHE OKPYXKAIOUIHX METaJIHYECKHX MACC,

3a cuer yKazaHHbIX sABJIEHHI TIPOHCXOZHT nepepacnpesenente 3jekK-
TPOMATHUTHOrO MOJIS W U3MEHSIOTCH napameTpsl Leneii. AKTHBHOe co-
npoTHBIeHHe R u emkocts C Bospacraior, HHIYKTHBHOCTb L yMeHb-
waercsi. Hanbosee cymecrsenno BO3pacTeT CONMPOTHBJEHHE LeNnH:

R=Ro+Rus+Ros+Ry,

rae Ro — conpoTHBiieHue TNOCTOSIHHOMY TOKY; Rps — conpoTHBJeHHe 32
CYeT NOBEPXHOCTH 3(deKTa; R, — COnpoTHBAeHHe 3a cyer spdekra
0430CTH; Ry — conpoTHBienie, 00y CJIOB/IEHHOE NOTEPsIMH B OKpy2Ka-
IOULHX METAJIIHYeCKHX Maccax.

Tosepxnocrusuii 3¢pexr 6bln paccMoTpen B §5.1.

Ipepexr 6ausocru cesizan ¢ B34HMO//CTBHEM BHeIIHNX noJeii, Kak
BHIHO H3 puC. 5.15, BHewHee nose H nposoanuka a, nepecekas ToJuLy
NPOBOAHHKA O, HABOAHT B HeM BHXpeBble Toka, Ha MOBEPXHOCTH MPo-
BOAHHKA 0, 06palleHHoll K NPOBOJAHHKY @, OHH COBNAAAIOT MO Hanpas-
JICHHIO C NPOTEKAIOIHM N0 HEMY OCHOBHBIM TOKOM (I+151), na nporu-
BOMOJIOKHOH NOBEPXHOCTH NMPOBOAHHKA 6 OHH Hanpas/eHbl HaBCcTpeyy
OCHOBHOMY TOKy (/—/y.). AHanoruynoe nepepacnpejiesneHie TOKOB
NPOHCXOAHT B NPOBOAHHKE a.

ITpu B3aumoneiicTun BHXPEBBIX TOKOB C OCHOBHBbIM MJOTHOCTH pe-
3YJAbTHPYIOWErO TOKa Ha 00palueHHbIX APYr K APyry mnOBEPXHOCTSIX
NPOBOAHHKOB @ H 6 YBeJHYHBAETCSH, @ HA OTAANCHHDIX — YMeHbllaerces.,
10 ABNeHHe («COMHMKeHHey TOKOB B NPOBOAHHKAX @ M 6) HOCHT Ha-
3BaHHe  Ipexra Gauszocru. W3-3a HEPaBHOMEPHOro pacnpeseseHus
MVIOTHOCTH TOKA yBeJIHYHBAETCH aKTHBHOE COTNPOTHBJIEHHE 1leNH nepe-
MEHHOMY TOKy.

Apdext 6au3ocTH TakKe NP5IMO NPONOPLUHOHAJIEH YACTOTe, MATHHT-
HOIi MPOHHILAEMOCTH, MPOBOAHMOCTH H AHAMETDY NPOBOAHHKA H, Kpome
TOTO, 3aBHCHT OT PACCTOSIHHSI MEXKAY NPOBOAHHKAMH. C YMeHblIeHHeM
3TOr0 paccTosHus AeiicTBHe 3hdekTa 6aH30CTH BO3pacraer B KBaj-
pare. Ecan no ABym coceanum NPOBOAHHKAM TOKH NPOXOAAT B 01HOM
HanpasJ/leHHH, TO nepepacnpesede-
HHE HX IJIOTHOCTH H3-3a B3aHMO-
AeiiCTBHSL  BHeIHNX 3JIeKTpoMar-
HHTHBIX NOJIeH NPHBOAHT K yBeJH-
UEHHIO MJIOTHOCTH TOKOB Ha B3aHM-
HO OTAA/NICHHBIX MOBEPXHOCTSIX NpO-
BO/LHHKOB a H 6.

Puc. 5.15. ddext 6anzocru » CHMMCTPHY-
HOMt Leny

w bes yvema
I@@exma bausocmu
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[image: image4.jpg]Hau6oabuee B/IHsiHHE Ha KoJyebaHHs BOJHOBOrQ CONPOTHBJIEHHS

OKA3BIBAIOT OTKJOHEHHS Pa3MepPOB BHELIHEro NMPOBOAHHKA H HEOAHO-
POAHOCTb H30JHPYIOUIHX MATEPHAJOB, BbI3bIBAIOLLAs KosieGatHs Be-
JIHYHHEL JH3JIEKTDHYECKOH NpoHHUaeMOcTH. BuyTpennmii NPOBOJHHK,
NpPEACTaBJIAIOMHKI CO6OH CIUIOUIHYI0 NPOBOJIOKY, MOXeT GhiTh H3ro.
TOBJIEH ¢ GOJIBILIOH TOYHOCTBIO.

Peanbubiii KoakcnanbHblii Kabeab MoxHO paccMaTpHBaTh KaK He-
OAHOPOAHYIO LEMb, COCTABACHHYIO M3 OTJAJbHBIX YYaCTKOB. DJIEKTPO-
MariurHas BOJIHA, PacnpoCTPaHAACh MO TAKOMY KaleJio H BCTpeuas
Ha CBOEM MyTH HEOAHOPOXHOCTb, YaCTHYHO OTPAXKAETCH OT HEe M BO3-
Bpamaercs K Hayasay JHHHH. [IpH HaJHUHH HeCKOJIBKHX HEOLHOPOA-
HBIX YHaCTKOB BOJIHA NpETEpNeBaeT CepHIO YaCTHYHBIX OTPaKeHHil M,
UHDKYJIHPYS 10 JIKHHH, BbI3bIBAaeT AOMOJHHTENbHOE 3aTyXaHHE H HC-
Ka)KeHHe XapaKTepPHUCTHK LelH. ;

Heoanoponnoctn B kaGesie mpHBOAAT K MOABJCHHIO B LenH JBYX
JOTMOJIHHTE/IbHBIX TIPOTOKOB 3HEPrHH: 06PATHO20, COCTOSILETO M3 CcyM-
Mbl 3/IEMEHTApHBIX OTPAXKEHHBIX BOJH B MeCTaX HEOAHOPOJHOCTEeH M
ABHXKYLIEroCs K Havyajly LeNH, H NONYTHO20, BO3HHKAIOWIErO MO 3aKO-
HY JBOHHBIX OTpakeHHWil, BCJEACTBHE TOTO, UTO MEPBOHAYAIBLHO oTpa-
JKEHHbIE BOJIHbI, ABHXYIIHECS K Hayaly IeNH, BCTpeuas MecTa Heojl-
HOPOAHOCTeH, YACTHYHO OTPAKAIOTCA H HANPABJAIOTCA K HAYANy JH=
HHH (cM. pHc. 4.23).

OGpaTHblii NMOTOK MPHBOAHT K KOMEGAHHAM BEJHUHHBI BXOAHONO
CONPOTHBJIEHHS Kabenst Zsx, T. €. XapaKTePHCTHKA Zyx CTAHOBHTCH
BOJIHOOGpa3HOo#. DT0 3aTpyaHsier cornacoBanne Kabess c annapary-
POii Ha KOHUAX JIHHHI M NPHBOAHT K HCKaXKEHHAM B LeMH nepeiayu.
MonyThbiit MOTOK Hekakaer GOpMy NepeNaBaeMOro CHrHANA H TAaKIKe
cosnaer nomexun B nepenaue. OcoGeHHO cTpagaer H3-3a 3ITOrO Kaye-
CTBO TEJIeBH3HOHHON MNepefayH, A KOTOPOil (a3oBoe COOTHOLIEHHE
NepeNaBaeMbIX H MPHHHMAEMbIX CHTHAJIOB SABJAETCH PEIIAIOIHM (haK-
TOpoM. Jl/Isi HOpMANLHON Mepeaun TeJleBH3HOHHBIX CHFHAJIOB BeJHYH-
Ha NOmyTHOro MOTOKa JOJI)KHA COCTaBJsATH He GoJee 1% OCHOBHOrO.

BricokokauecTBennas TeseonHas CBA3b Tpe6yeT OTCYTCTBHS aMi-
JHTYIHBIX HCKaXXeHHH B LENH mepelays W B NepBylo Ouepeab MOCTO-
AHCTBO Zs.

Iasi obecneuennsi TpeGyeMOro KauecTBa CBS3H H TeeBH3HOHHOMN
Mepefayn Mo KOAKCHAaJbHOMY Kabesio HeOGXOAHMO, YTOGBI OTKJOHE-
HHE BOJIHOBOTO CONPOTHBJEHHS: AZ,, 0GYCJIOBJEHHOE OTparKeHHsMH,
He mpeBblwano +0,45 OmM, uto cooTBeTCTBYeT KO3(GHUHEHTY oTpa-
Kenus 3%;.

Ha puc. 5.14 nokasano usMeHeHHe BXOAHOro COMPOTHBJIEHHS] HE-
ONHOPOAHOro KaGesisi B 3aBUCHMOCTH OT €ro AJIHHbI, H3MePEeHHOe HM-
TyJbCHBIM METONOM. 3Jechb K€ YKa3aHa AONyCTHMas HOPMa HEeOJHO-
ponHocreli AZ,=+0,45 Om. U3 pucynka BHAHO, uTO BeJHYHHA Zsx
CJIOXKHO MEHSIeTC OTHOCHTeJIbHO Zy=75 OM H B uyeThipex TOYKax 3Ha-
YeHHs! Zax BHIIE HOPMBL. UacTOTHASt 3aBHCHMOCTH BXOTHOTO CONMPOTHB
JIEHHA HEOLHOPOAHOrO KOaKCHaJbHOro Kabels Takke O6yner mmerh
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CAOXKHBI KosleGaTebiblii XapakTep BOKPYr BeJnuunsl Z,=75 Owm.

Pacuer nonyrioro noroka, BO3IIHKAIOWETO Ha JJIHIe YCHJHTE/b-
HOTO y4acTKa KOaKCHaJbHOro Kaless 3a cuer BHYTPEIIHHX H CTHIKO-
BbIX HEOAHOPOAHOCTEN, BEAETCH COOTBETCTBEHIIO MO dopmynam

e iy YRR I
195 ] wiaga b 14l B il — ™).
Pesyabtupylomuii NONYTHBIH NOTOK
3 3] —4x 7
b 324(1\/,2 SOBL 2 (1T, (5.48)

B stux ¢opmysaax P — KO3 duuHeHT OoTpakenus; Al — paccros-
HHE MEXJy HeO1HOPOAHOCTSIMH; @ — KO3dHUHENT 3aTyXaHHs Ka-
GesbHOI enu; [ — cTpouteabnas aauna kabenasi; L — nauna YCHJIH-
TEILHOrO yuacTKa; n— YHCAO CTPOMTENBHBIX AJMHH KaBeus Ha YCHJIH-
TeJIbHOM yyacTke.

U3 npusenenibix YPaBHEHHIi cJeiyeT, 4To MomyTHbI MOTOK 0by-
CJIOBJIEH B NePBYIO OYepelb BEJHYHHOI OTKJIOHEHHS BOJIHOBOrO CONpo-
THBJICHHS KaGeJisi, MPHYEM MONYTHBI NOTOK 3a cyer BHYTPEHHHX He-
OAHOPOAHOCTEl NMPAMO NMPONOPUHOLANEH AdHHE KabenbHoil JuHuH, a
33 CYET CTHIKOBBIX HEOLAHOPOANOCTel — UHCY CTPOHTEeNbHBIX  JJIHI
kabeas. CyenoBatedbho, NONYTHBIH MOTOK 0COGEHNO MposiB/siercs Ha
AJIHHHBIX KaGeJbHbBIX JHHHAX NPH aHaJoroBoji nepeaaye (yacToTHoe
Pasjpesenne kaHanoB). Ilas unppoBbix cucTem nepejaaun (BpemeHHOe
PasjieieHie KaHaJoB) NONYTHBIN NOTOK JHMHTHDYETCS JJIHHOI pere-
HEPALHOHHOrO yyacTKa.

C uesbio nobimenus OXHOPOAHOCTH 3JIEKTPHUYECKHX XapakTepH-
CTHK KOAKCHAaJbHBIX MarucrpaJeii nmpoH3BoIMTCs CMenHaIbHoe Tpyn-
THPOBAlHE CTPOHTEJNBHBIX AJHI Kabedeii Nepea NpoKJaaiKkol ¢ TakuM
pacyueToMm, uto6el OTKJIOHEHHE BOJHOBOrO CONPOTHBJICIIHA ABYX CMeK-
!IBIX CTPOHTEJbHBIX AJHI He npeBbimano 0,3 Owu. [lpn stom crpon-
TEJblIble JJIHNBI PacloJaraiorT Tak, YToObl BeJHUHHLI BOJIHOBOTO CO-
NPOTHBJICINSA TOCTENENNO HapacTaiH oT nayasa YCHJHTEJIbHOro
ydacTKa K ero cepejmile W crnajaaiu or CepeanHbl K KoHuy. Ha Bxoae
B YCHIMTJIbHBIT NYHKT NpokJaaibiBalor CTPOHTEJIbHBIE JUJIHHBI C [10-
MHHAJIbHBIM BOJIHOBBIM COMNpPOTHBJICIIHEM (75 Om) (cm. ra. 9).

Heonnopoanoctu koakcnanbibix KabeJseii B nacrosiee BpPEeMS He-
CACLYIOTCS H H3MEPAIOTCH NpPEeHMYILecTBeHHO HMIYJAbCHBIM METO10M
C TIOMOILBIO HMMYJIbCHBIX NPHOOPOB GO.IbLIOI UYBCTBHTEIbHOCTH, KO-
TOpble M03BONIAIOT 1abi04aTh Ha 3Kpalie cTeneHp OHOPOAHOCTH BOJI-
HOBOrO conpoTHBJIeHHs Kabeas 1Mo ero AnuHe yCTallaBJIHBAaTh MECTO
H XapakTep noBpexaenus.

Npumep 5.1. Onpeneants NapamMeTpsl Koakcnajabhoro kabeas tina KM-4 ¢ Men-
HLIMH NpoBoAHHKaMH 2,6/9,4 MM u 1ai60Bo/i NOAHITHICHOBOT H30JsIUHelH npu uva-
crore 1 MIu.
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yeHHst Zy B 3aBHCHMOCTH OT &
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ST ZyeT, 4YTO BOJIHOBOE COMNpPOTHB-

Zy, Om 75 67 61 53 50  njewme KaGessi CyUIECTBEHHO 3a-

BHCHT OT BEeJHYHHBI JAH3JEKTPH-

YecKoil TPOHHLAeMOCTH H JJIs

NOJyueHHsi HOPMHPOBAHHOIH BeJHYHHB Zz=75 OM He06XOAHMO HMETh

BO3AYWIHO-NJIACTMACCOBYIO H3OJSALHIO C MaJIbiM COJepiKaHHeM AH3JIeK-
Tpuka (e,=1,03).

B ra6ui. 5.5 naetcs coornowenue mexay e u D/d npu HOPMHPO-

BaHHOII BeJIHUHHE BOJHOBOrO cOnpoTHsieHus Zy=75 OM. U3 naumubix

Ta0JHUBl CJACAYET, YTO NPH MOBBILEHHBIX 3HAYEHHAX €, NPHXOAHTCH

OTCTYNaTb OT ONTHMAJbHOI KOHCTPYKuMH Kabeas. Tak, npu &= 1,1
NPHXOAHTCA MPHIATL cooTHOwenn D/d=3,7.

Ias koakcuaibioro kaGeas ¢ MeAHBIMH NMPOBOAHHKAMH MpH Ofi-
THMaJbHOM OTHOWweHHH D/d xosdduument 3aryxauus a, a1B/km, on-
peneJgsiercs no ¢opmy.Je

(5.45)

H3 KOTOpPOIii cJjeayeT, uto KO3((HUHEHT 3aTyXaHHs YBEJIHUHBACTCH C
pOCTOM BEJIMUHII [ H & H Pe3KO YMEHbLIAeTCA C yBeJaHUYeHHeM JHa-
MeTpa BHelero npopoanuka D. §

Ecan no kaGemo neo6xoanmo obecneunts nepefauy 6obuIoil
MouLHOCTH HIH TpebyeTcst Kabeab Ha MaKCHMa/bHOE HANpsKEHHE, TO
ONTHMaJIbHasg KOHCTPYKUHs OyaeT mpH Apyrom cootHouienuu D u d.
Ontimanbuasi KOHCTPYKUHSt Kabessi MO 3JCKTPHUECKOIl  MpOUIOCTH
HaxoauTes H3 ycaoBus In(D/d)=1 win D/d=e=2,718. Makcu-
MaJbilasi MOULHOCTH MOXkeT ObiTb nepedana nmo KaGeaio NMPH COOTHO-

WIeHHH AHaMeTpoB npoBoaHHkoB In(D/d) =— uau D/d=1,65.

vol—

OueBHAIIO, uTO A5 MEKAYrOpoAHbIX Kaleiieil CBA3H, MO KOTOPHIM
HEOOX0AHMO oGecneunTh 1HaHOOJbIIYI0 AAABHOCTL CBSA3HN, HCXOAAT H3
YCJIOBHS ONTHMAJIBHOrO MO 3aTyXaHuio coothowenns D/d=3,6 c yue-
TOM MOJIyYeHHS HOPMHPOBAHHOI BeJaHuHHbl Zy=75 OM.

Yea0BHA MaKCHMAJbHON MOILHOCTH HJH 3JEKTPHUECKOil MpPOYHO-
CTH OObIYHO peasu3yloTcs B KOAKCHAJAbHBIX PaAHOYACTOTHHIX Kabe/sX
GbuaepHoro nasnauenns.

Ta6auuna 55

€, 15058 151 SR TDR 0T8T Sl AL o5 9. 3

Dd 3,5 3,7 3,9 4,2 4,36 4,5 6,8
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npu D/d=3,6. 3 Tabauusi ce-

e st it iR

T

B

i

TaGaunua 56

DId ’ Z=VT[Cc ‘ CBoilcTBa KOHCTPYKIHK

3,6 76,6 Ve, Munnmym 3atyxanus

2,718 59,9 |/ e, MakcuMyM 3/1eKTpHYECKOfi NPOYHOCTH Ha NpoGoi
1,65 30,V e, MakcumyM nepeiaBaemoit MOUIHOCTH

B ta6a. 5.6 npuBesenbl 3HaueHHs BOJIHOBBIX CONPOTHBJICHHII H Of-
THMAJIbHOE COOTHOUIeHHEe BHEWIHEro W BHYTPEHero NnpoBOAHHKOB KO-
aKCHAJbIIBLIX Map, OnpejesiouiHe MPeHMYIeCTBa Pa3jiHYyHbIX KOHCT-
PYKLUHiL.

5.8. KOHCTPYKTUBHBIE HEOJIHOPOJHOCTHU
B KOAKCHAJIbHBIX KABEJISIX

ﬂpu H3rOTOBJICHHH KabeJsi MoxKer BO3HHKIYTh ,{led)()pMaLlHﬂ B BH-
/A€ 3KCUCHTDHCHTETA B pacnoJIOKeHHH NPOBOZIHHKOB, Hapyuiaetrcss HX
kI)OpMa, NOCTOAHCTBO B3aHMHOrO pacnoJioxKeuus H T. 1. B pesyJabra-
TE€ H3MENSIOTCA MapaMeTpbl KabeJsisi, H OH nepecraer ObIThb OJIHOpPOA-
HBIM 1O JJHHEe.

Pazaunyaior HEOAHOPDOAHOCTH BHYTPEHHHE — B npejienax CTpPOH-
TeJbHOIl AJHHBl Kabeas — u CTBIKOBbIE, 06}'C¢'I()B.’l(‘llllble pasjinuyvem
XapaKTepHCTHK COMNpAraemMbix CTPOHTEJIbHBIX AJMHH. CTBIKOBBIE HEOx-
HOPOAHOCTH, KaK MpaBHJIO, NPEBLIIAIOT BHYTpEHIIHE. Hmerorest Tak-
ZKe HCOAHOPOJIHOCTH 3a cYeT OTPpaKeHHs OT anmapatypbl. HCOHJIOPOJ'
HOCTh KabeJs CKa3bIiBaeTcs, rJaBHbIM oﬁpaao.\n, Ha BOJIHOBOM COINpO-
THBJICHHH KabeJsi, BeJHUHHA KOTOpOro Ha y4acTkax HEOAHOPOAHOCTH
OTJHYACTCHA OT HOMHHAJBHOMH.

Heoxnopoanoctn uenn yunthiBaiotesi uepes Kosbduument orpa-
HKeHust

P=(2:'—2:) [ (Zs'+Z5) =AZ,/2Z,, (5.46)
rae Zy # Zy' — BOJIHOBbIE CONPOTHBJICHHS COCELHHX HEOAHOPOIHBIX
yuactkos  kabeasi; AZ, — OTK/JOHeHHE BOJHOBOTO  COMPOTHBIIEHHS
AZ =2 7;.

60
Boauosoe conporusienne kaGeas Z, In%, OM, u 3a-

BHCHT OT Tpex napametpoB: e, d, D. Umes B B’H,ly, 4TO HEOAHOPOI-
noctb Beauunn Ad, AD, Ae cCpaBHHTEBHO HEBEJHKAE, OTKJIOHEHHE BOJ-
HOBOrO COMPOTHB/ICHHS OT CPEAHEro 3HaueHHsi (BOJHHCTOCTb) MOXKET
ObITh BBIpaXKeHo ypaBHEHHEM
s < B do yhengy O ). (5.47)
P ANDER A anOe bl
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Boanosoe conporusaenue Z,, OM, KoaKcHaJbHO! maphl 15 BbICO-
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1 D
s o Zaln—

rae Zz=7yu,/eq — BoJAHOBOE CONPOTHBJIEHHE AHIJEKTPHKA.
Hwmes B Buny, ut0 po=pop, u Ga==€08r, T1e po=4n-10-7, I'n/m,
H 8o=10"%/36n, ®/m, nonyunm

i i
&4 [ D
Zy=52, ]/T('mT,

rie Zo=7Vuo/eo=376 OM— BoaHOBOE CONMPOTHBJIEHHE BO3AYLIHOFQ
npoctpancrBa. Jlas cpeast =1 noayuum

60 D
A I (5.42)

B KkoakcHaJbHBIX Mapax co cnaOWIHBIM JHIJIEKTPHKOM (e,=2,3)
Zs=50 Om, a npu KOMOHHHPOBaHHO H30JsUHK (e,=1,1) BeauunHa
BOJIHOBOTO CONPOTHBJIEHHS COCTABJsET MPHMEpHO 75 Owm.

5.7. OIITUMAJIBHOE COOTHOLIEHUE
JHUAMETPOB IMPOBOJHHKOB
KOAKCHAJIbHOM LIETTH

Koncerpynposatne koakchadbHoii napbl MOAYHHEHO 3ajaye cO3aa-
HH5l ONTHMAJIBHON ee KOHCTPYKUHH, TPeGyiomleli MHHHMAMbHbIX 3aTpar
MaTepHa/loB M CpeiACTB Ha H3roToBJenne. [Ipu stom B NEepBYI0 OYe-
peab HeoGXOAMMO BHIGPAaTh AHAMeTphi BHYTPEHHErO M BHEIIHEero mpo-
BOJAHHKOB KabeJissi H yCTAHOBHTb HX COOTHOLIGHHe NpH 3a1aHHOM JHa-
MeTpe BHEeUIHEero NMpOBOAHHKA.

Kosdduunenr zaryxauus «, 15/kwm, KOaKCHaJbHOro Kabeas ¢ co-
BPEMEHHBIM BbICOKOKAY€CTBEHHBIM JHIJIEKTPHKOM B NPAKTHYECKH HC~
NOJIb3yeMoM cnekTpe uactor (1o 60 MI'n) moxer 6mITb onpejieser
no caenyiomeit Gpopmyne (Ges norepb B JAH3JIEKTPHKE)

148 v 2,6[/75— ! 1 iy
O SRTY T (d‘*‘u)'lo 7

Bripasum coornowenne D/d uepes X. M3 mamuoro BBID aJKeHHS,
CJICLYeT, YTO C YBeJHYEHHEM X ero YHCJHTeNb pacTeT JHHEiHO, a 3HA-
MeHare/b NponopuHoHaJeH JorapudMy OTHOWIEHHS AHameTpos. He-
CJIe/0BAB aHHYI0 (OPMYJy HA MHHHMYM 3aTyXaHHs NPH NOCTOSHHOM
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(5.43)

Zyx, OM

/B “
N T TNTHTNTTIT AT Aoomea

75 Y BgAThen ; s
IIIIIIl‘l!IIIII||l|l|ll|||||lll|lll'Illllhllllllllll!lll il
7
Fii57 577 0 07 82 83 04 05 06 47 48 L, xm
Phc. 5.3 Puc. 5.14

Puc. 5.13. XapakTep uaMeHeHus 3aTyxawns KOAKCHaAbHBIX LCneli ¢ NPOBOIHHKAMH H3
PasAHYHbIX  MeTanioB (I — cBHHew; 2 — amOMHHRIL; 3—Meb) B 3aBHCHMOCTH
OT COOTHOUICHHSI HAMETPOB NPOBOAHHKOB

Prc. 5:14. HaMenenne BxoaHoro CONPOTHBJCHHS HEOAHOPOAHONH KOAKCHAABHOR LenH
B 3@BHCHMOCTH OT €€ AJIHHB

3Hauernn D B 3aBHCHMOCTH OT X, T. e. B3AB NepByio NPOU3BOAHYIO OT
npaBoii yacTu ypasuenus (5.43) mo X u NpHPABHAB ee K HYJIO
(0a/dx=0), noxyuuM, uYTO « MHHHMAJbHO NPpH  COOTHOLIEHHH
In(D/d) =1+4d/D. Takum 006pa3oM, ONTHMa/bHasi KOHCTPYKILHs Ka-
Geas 6yxer npu D/d=3,6. 310 cooTHoueHHe CnpaBesIHBO 1Js Ka-
Gesieii ¢ OAMHAKOBLIMH (MeANBIMH) MPOBOAHHKAaMH. Ecam ke npoBoA-
ITHKH H3rOTOBJIEHBI M3 Pa3/HYHBIX MeTaJJoB, TO MHHHMaJbHOe 3aTy-
XaHue onpejessiercs H3 BbipaXKeHHs

D d
=1+ l % (5.44)

TA€ G4 M 6p— COOTBETCTBEHHO MPOBOAHMOCTH METaJIJIOB BHELIHEro H
BHYTPEHHEro NnpoBOAHHKOB.

Ontumaabubie cootHowenns D/d  aas Pa3JHYHBIX MeETaJlJIOB
BHELIHEro MpOBOAHKKA MpHBENEHH! Ha pHc. 5.13, npuuem Bo Beex cay-
UaAX NPHHATO, YTO BHYTPEHHHil NPOBOAHHK HM3rOTOBJEH H3 MeAH, a
BHELIHHI — U3 MaTepHasa, yKa3aHHOro Ha pucynke. M3 puc. 5.14
BHHO, 4TO HapylenHe ONTHMAJbHOLO COOTHOUICHHS B  MeHbLIYI)
CTOPOHY CBA3aHO C 10BOJIBHO Pe3KHM BO3pacTaHHeM Ko3(dHuHeHTa
3atyxanus. [Tostomy BBIGHPAIOT OTKJOHEHHEe COOTHOLICHHS D/d auub
B 1IeCKOJIbKO GOJIbUIYIO CTOPOHY.

Ipu KoHcTpyHpoBanun KoakcHadbHOro kaGelst NPHXOAHTCH OTCTY-
flaTh OT ONTHMAJbIIOr0 cooTHowenust D/d, ecan BeJHYHHA BOJIHOBOLO
COMpOTHBICHHS KaGeJst cTporo HopMupoBana. Hanpumep, aast obecne-
yenns Zy="75 OM 1aHHOE COOTHOLIEHHE onpezeasercs no ¢opmyae

D,d 1 CZBP . J'\V).
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[image: image7.jpg]AKTHBHOe CONpPOTHB.IeHHe R 3aBHCHT He OT COOTHOIUEHHS ry/rq, a
0T abCcooTHBIX 3Havenui PaaHycoB BHEUWIHEro M BHyTpelllero npo-

BOAHHKOB. Yewm TOJIILle NPOBOAHHKH, TEM MeHbllle AKTHBHOE CONPOTHB-
JIEHHE.

5.6. BTOPUYHBIE [TAPAMETPbI INEPEJAYH
KOAKCHAJIbHBIX LIETIEH

Koakcnaabibie kaGean npakrhueckn HCMO0JIb3YIOTCA B CNEKTPe Ya-
c1oT 0T 60 KI'! 1 Bhiwe, re RKwl 1 G<al. [TostoMy BTOpHUHBIE

NAPaMETpEl Nepefayun HX PACCUHTHLIBAIOTCA N0 CJACAYIOLHY bopmy-
aam:
R i) G i
ama e, = (21 T4 0/ Tge :
1Ay 5 T+ D) C ‘J (5.37)

w

3=oVIC; Z,=VI[C; v=1,VIC,

TAE Gy — KOIDGHUHEHT 3aTyxanusi BeaeicTBie notepb B MeTaJe;
@y — KO3 HUHEHT 3aTyXalus BeJel1CTBie noTepb B AHINEKTPHKE.
Oznako BrOpHuHbIe napaverpbl nepelayd KoaKkcHaJbHbiXx KabeJei
Le1ec006pasio BbIpakaTh HeNoCpeICTBelHO uepes rabapHTHble pa3-
Mepbl (d u D) u napamerpbl H30J511HH (e ntgd).
Koappuyuenr saryxanus «, 1B/kM, naxointes NPpH MOJACTaHOBKE

B dopMyay nepsHunbX napamerpos. [las Kkabeas ¢ MexnsiMu npo-
BOIHHKAMH NMOJYYHM:
: 2.61/7:’14.') iy e R s
& S S e 7] ( TR 107 + 9,08/ Ve tg 5. 102,
(5.38)

Hpu 3aMeHe MeAHbIX NPOBOAHHKOB Ha AJIOMHHHEBble 3aTyXaHHe
BO3pacTaeTr NpONOpLUHOHAJbHO COOTHOILEHHIO AKTHBIIBIX CONMPOTHBJIE-
HHH HJIH COOTBETCTBEHIIO ()()I)al‘!l() NPONOpUHOHAJIBLHO KOPIHIO KBajapar-
HOMY H3 NMPOBOJAHMOCTEH MeTaJJoB

% R, _1/7“__1/ 57-108 1.99

oy Ry o, 88,9108 T ATy

T. €. 3aTyXaHHe KOaKCHAJIbHOro KaGeas ¢ allOMHIHEBHIMH NPOBOLMH-
KaMH GoJblie, yeM ¢ MeAHBIMH, Ha 299,

an 3aMeéHe TOJbKO BHEUIHero NIPOBOJIHHKA 11a aJIIOMHHHEBBI 3a-
TyXaHHe BO3pacTaeT B COOTHOLIEHHH

Byia :Ru_[l “ Poanzel 2 );
@y Ry Ltrpirq
Tlpu cooTHoWeHHH paaHycOB mPOBOAHHKOB ry/ra=3,6 noayuum

Una/On=Ryas/Ru= 1,06,
T. €. 3aTyXaHHe KabeJs BO3pacTaer Bcero Ha 69%.
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Puc. 5.12. YactoTHas 3aBiCHMOCTH
UHX KO3(h(HIUHCHTA 3aTyXxaHus:
@, =B METane; @, —B AH3ICKTPHKe

COCTaBAAIO-

HanoxenHoe paer ocHOBaHHe che-
N1aTh BBIBOA O 11€71€C006pa3HOCTH MpH-
MEHeHHsl KOaKcHaJbHbIX  Kaleneii ¢
BHELIHHM aJIOMHHHEBBIM MPOBOAHHKOM,
B stoM cayuae satyxawme ysenuunaercs Bcero Ha 6%, a pacxod
MEAH Ha H3TOTOBJEHHE KOAKCHAJILHOTO Kabels cokpautaercs Ha 65 %.

[Morepn B Meramne a, uaMensorcs nponopuunonaabio Yf, a mno-
TEPH B JAHM3JIEKTDHKE Gz CBA3aHbl C YaCTOTON JIHHEHIBIM 3aKOHOM H
C YBeqHUeHHEM | BO3pAcTaloT 3HAuHTE]bHO ObicTpec (pHc. 5.12).

[Ipn HCMOMB30BaHHH BBICOKOKAUECTBEHHBIX AH3JIEKTPHKOB (¢ Ma-
JbIM tg8) MOXKHO 106HTBCS B ONpeneeHHOM Y4CTOTHOM AHANA30HE
OYelib MaJbiX JAH3JIeKTPHYECKHX MOTepb M  MOM0KHTb a;=0. [lpu
OY€Hb BBICOKHX 4acTOTaX OHH HACTOJILKO BO3PACTYT, UTO BEJIHYHHA Gy
HTPAET 3MAYHTEJNbHYIO POJb B oOuiem 3aTyxauun kaGesis. B npaxrtu-
UECKH HCMOJb3YeMOM CMEKTPe HacTOT Mepeiayd Mo KOAaKCHAJbHBIM
Kabeasm (10 60-10° Tu) npu cOBpeMeHHBIX KaGeJbHbIX JH3JIEKTP H-
Kax Be/qHUHHA ax He3HauuTe/bHa (He mpesbiaetr 2—39% ay) M 3aTy-
XaHHe YBeJHYHBAETCS MPHMEPHO MPOMOPUHOHAABIO |].

Kosgpgpuyuenr paser B, pan/kM, koakcuabioii napbl onpejaenser-
¢ u3 ypasuehuss B=ow}LC. Tloxcrasass ciona 3navenns L u C, no-
AyurM =Y. Kospduunent dassr moxkio BbIDA3HTb TaKike ye-
pes ¢ u P=o)e/c, paa/km, rae c—ckopocTb cBeta, paBHas
300000 xm/c.

Cropocrs pacnpoctpanenus v, km/c, 3JIeKTPOMArHHTHOMN 3HEeprHH
N0 KOAKCHAJbHBIM NMapam

v=1/VIC =o/p = c/Vs,. (5.39)
Kosgpgpuyuenr cdsuea ¢pas onpenensier 0auny soansl B KabeJie:
ko= 26/ = vff = c/(fV/ ). (5.40)

K )

M3 npusenennvix $popmya Buano, uto KosdduuHenT (asni BO3pa-
CTaeT C yBeJHYEHHEM YacTOThl MpAMOJHHE(HO. JTo 06yc/oBaAHBaET
MOYTH MOJHOE MOCTOSHCTBO CKOPOCTH Mepeladyd SHEpPrHH M0 KOAKCH-
anbHOMY KaGesio, BO BCeM pacCMaTpHBAeMOM CHEKTpe 4acToT. CKo-
POCTb nepeaaun yMeHbLIAeTCsi ¢ yBeJHUYeHHEeM IH3JEKTPHYECKOil mpo-
HHuaemoctH. Tak, Mpy CHJOWIHON NOJHSTHACHOBOI H3OJSAUHH (&,=
==2,3) ¢=200000 xm/c, a npH BO3AYLIHO-KOMGHHHPOBAHHOI H3OALHK
KOaKcHaJbHOil maper (g,=1,1), c=285 000 km/c.

CkopocTh nmepesaun SHEPTHH MO KOAKCHAMbHBIM MapaM BlIe, Yem
MO CHMMETPHUHBIM, H MOYTH NMPHGJIHXKAETCH K CKOPOCTH PacmpocTpa-
HEHHSA 3/IEKTPOMArHHTHBIX BOJH B Bo3ayxe (300000 xkm/c).
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