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CRM¢ Yr[paBneHI/Ie AUCTAHIIUOHHOTI O 06y‘{€HI/IH W NMOBBbIIIEHU A KBaJII/ICl)I/IKaLU/II/I

Hal'[paB]]ﬂI-OLLU/Ie CpeAbl 3JIEKTPOCBA3U

CMMMETPUYHDIE KABEJIN CBA3U

1 DneMeHTbl KOHCTPYKLIMM CUMMETPUUHbIX Kabenen
CBAI3U

Mpn NOBUBHOM CKPYTKE KabenbHOro cepaeYHMKa ASIMHa U30/u-
pPOBaHHbIX MPOBOAHWKOB BTOPOro, TPeTbero M Tak fajiee MNOBMBOB
YBENNYMBAETCS MO CPABHEHWIO C AJIMHOW caMoro kabensi. OTHOLeHWe
ANMHBI MPOBOAHMKOB B NMOBMBE K AnnMHE Kabensa 3agaeTt KoadhduumeHT
YKPYTKM, KOTOPbII BblYMCSeTCS no dopMyne:

(DY
¥ = 1+n(h) , (1.1)

roe D — cpeaHwit auaMeTp kabenbHON CKPYTKU, MM;

h— war ckpyTku, MM,

Moa cpegHUM [AMAMETPOM KabenbHOW CKPYTKM MOHUMAETCS
ANAMETP OKPY>XHOCTW, MPOBEAEHHbIN Yepe3 LEHTPbl CEYEHUst Tpynn
COOTBETCTBYHOLUMX MOBMBOB, Kak MoKa3aHo Ha pucyHke 1.1.

cpefHUr auameTp
BTOPOro nosuea

cpeaHuid auameTp
TpeTbero NoBMBa

LeHTpasbHbIl (NepBbliit)
noeue

BTOPOW NOBMB

TPeTuii NoBKB

PucyHok 1.1

[vaMeTp LeHTpanbHOro MoBMBa, eC/IM B HEM OT 2 A0 5 nap,
BbIUMUCNISIETCS NO hopMyne:

1
D=d 1+W y MM (12)
sin

n

4
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Hanpassidwomue cpefibl 3/1eKTPOCBA3U

roe d- avametp rpynnbl, MM;

n (0T 2 00 5) — YnAC/IO rpynn B LEHTPANbLHOM MOBMBE.

Yncno nap B NOBMBaX OMpPEAENsETCA MO Cleayiolen aMnupu-
yeckon copmyne

- €C/In B UeHTpaibHOM NoBmBE ABE U 6onee napobl:

mr=m+6,
- €C/In B UeHTpasbHOM NnoBMBE OAHa Mapa, TO 4Yucno nap BO
BTOpPOM MOBUBE.
mr=m+S5,
B OCTaJIbHbIX NMOBMBaX:
m=m+6,
rae /m-—4ucno nap B npeabiayweM noBuBe.

Ecnn wmsonaums NnpoBOAHNKOB BO3£I,YLIJHO'6YMa)KHaFI, npun ee
CKpyTKe npoucxoanT AecdopMaLiMsa NPOBOAHWKOB, B pe3yfbTaTe Yero
Ha MpPaKTUKE pasMepbl CKPYYEHHbIX FPYMM CTAHOBATCA MeHbLIe pac-
YeTHbIX. B aTOM CJlydae pacCymnTbiBalOTCA 3d)(beKTMBHbIe OnaMeTpbl

rpynn.
CkpyTka MNap- 3Be3a- | [Bow- [OBoit- BocbMepou-
Has Has Has Hasi Has
napHas | 3Be3a-
Hasi
AbdexTns- | 0,965d,| 0,909d, | 0956d,, | 0,980d, | 0983d,
HbIlA ana-
METp

2 nepBuqule napaMeTpbl nepeaaymn

2.1 AKTMBHOE COMPOTMB/IEHNE CUMMETPUYHOW LIEMWN MEpPEeMEH-
HOMY TOKY, OM/KM:
pG(kr)(d /a)’
1-H(kr)(d/a)*
roe Ry — 3MEeKTpUYECKOe COMPOTUB/IEHME LENWU MOCTOSIHHOMY TOKY,
OM/KkMm;

¥ - KO3(PDULMEHT YKPYTKY;

F —k03(phMuUmeHT yyeTa NoTepb B NPOBOAHUKE BCIEACTBUE MO-
BEPXHOCTHOrO adhhekKTa;

p —K03(PbUUMEHT y4yeTa NOTEPb B NPOBOAHMKAX BTOPONM Mapbl
OflHOM YeTBepku (p=1 Ans napHON CKpYTKW, p=5 Ans 3Be3dHOW, p=2

5

R=2Ryy| 1+ F(kr)+ R,, (2.1)
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[N ABOMHON NapHoi);

G — k03(PUUMEHT yyeTa NoTepb B MPOBOAHMKE BCeACTBUE
addekTa 6nmnsocTy;

d— pvMaMmeTp rosioro NPOBOAHUKA, MM;

H — Koa(pdmUMEHT y4yeTa MoTepb B NPOBOAHMKE BCNEACTBUE
NMOBTOPHOrO AencTBus achdekTa 6msocTu;

k — KO3 PULIMEHT BUXPEBbLIX TOKOB, MM };

r— pagnyc rosioro NPoBoAHMKA, MM;

Rv — OONONHUTENbHOE CONPOTUBIIEHNE BCNEACTBME MOTEPb Ha
BMXPEBbLIE TOKM B OKPYXXAIOLMX META/INIMYECKMX MacCax.

KoadhdpmumerTsl F, G n H 3agatotca TabnuyHo.

DNEeKTpu4eckoe COMpOTMBIIEHWE LEMUM MOCTOSHHOMY TOKY,
OM/KkM:

R =p 412 _ 400(2),;)
nd nd

roe  p— yoenbHoe COnpoTUB/EHWE MeTanna NpoBoaHuKa, OM-MM%/M;

/— pNnHa NpPoBOAHMKA, KM.

Ry Ha vactoTax 200y 3agaHo TabnmyHo. MepecyeTt Ha apyrue
4acToThl

. (2.2)

k'
Ry =R, 200 f[200 ] . (2.3)

[na Hu3kux yactot (/<60 kly) BmMecTto ¢dopmynbl (2.1) pacyer
npoBoanTCa No dopmyne
R=2Ry[l+ F(kr)]+R,. (2.4)
ConpoTuBfeHMe MPOBOAOB MpU TeMnepaTtype { OT/IMYHOM OT
20°C, paccunTbiBaeTCs no hopmyne

R, = Ry [1 + o, (£ — 20)]. (2.5)
TemnepaTypHble KO3(P®dOULMEHTLI CONPOTUBIIEHUS o, 3aAaloTcs
TabnunyHo.
2.2 IHayKTMBHOCTb Uenu, MH/km:

a—r

L=L_ +2L = X{4ln + urQ(kr)} 1074, (2.6)
roe  Ls, - BHELIHAS MEXMNPOBOAHUKOBAs MHAYKTUBHOCTb;

L, — VHAYKTUBHOCTb OAHOrO 13 NPOBOAHMKOB;

M — OTHOCUTENbHAas MarHUTHas NMPOHNLIAEMOCTb;

Q —«03PULMEHT, YUNTHIBAIOLLNIA BLITECHEHWE MArHUTHOMO Mo-
NSl U3 MPOBOAHMKA BCNEACTBME MOBEPXHOCTHOrO 3ddekTa; 3agaeTcs
TabnunyHo.
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2.3 EMKOCTb uaeanbHol Lenu, ®/km:
Co T 107
361 4" ! (2.7)
r
rae  e,— OTHOCUTESNbHAS ANANEKTpUYECKas NPOHNLAEMOCTb;
a— paccTosiHMe Mexay LeHTpaMu napbl, MM.
EMKoOCTb peanbHoi uenu, ©/kM:

xe,107°
361{“"’} (2.8)

C=

r
roe Y — nonpaBoYyHbIN KO3(MMULMEHT, XapaKTepusyoLwnii 6n30CTb
METas/IMYECKMX SNIEMEHTOB, PaBHbIN:
- NSl NapHOW CKPYTKM:
(d,+d,-d) -a’
" (d,+d,—d) +d*’
- NSl 3B€30HOWN CKPYTKM:

(d,+d —d) -a
¥, = : 2.10
(d,+d —dY +d* (2.10)
3pech dh, d, —AMaMeTpbl COOTBETCTBYIOWMNX TPynm.
2.4 NpoBoanMOCTb M3onauumn, CM/Km:

(2.9)

G=G0+Gf=R"L+coCtg6, (2.11)
roe & — NpoOBOAMMOCTb U30/IILMM MO MOCTOSIHHOMY TOKY;

G; — NpOBOANMOCTb M30/1SILMK MO NEPEMEHHOMY TOKY;

R,; — COMpOTUBIEHME M30NSaUMK KabenbHol uenu. HopmupoBsa-
HO BenuumMHoi 10 000 MOM-KM Ansi MexayropoaHux Kabenem u
2 000 MOM-KM anst ropoAacKkux;

W — Kpyroeas Yactota (w=2nf);

tgd - TaHreHc yrna agManekTpu4ecknx NoTepb B U30MALMUN.

3 NepBHUUHbIE NapaMeTpbl NepeAayy BO3QYLUHbIX JIMHUMN

Mpn pacyeTe NepBUYHBLIX MapaMeTpoB Mnepefayn BO3AYLUHbIX
NVHWUI CnepyeT y4ecTb, YTO Yy HUX BOJblLOe pacCcTosiHMe Mexay npo-
BodaMW, T.e. a/r ~50 W HET 3aMETHOrO UCKaXXEHWsl 3M1EeKTPOMarHuUT-
HOro Mo 3a CYET B3aMMOAEWCTBUSI MOJSIEN NMPOBOAOB, HE BO3HUKAET
addekTa 6nmnsocTu.

7
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Hal’[paBﬂﬂ}OU_U/Ie CpeAbl 3JIEKTPOCBA3U

3.1.1 AKTUBHOE COMPOTUB/IEHME CUMMETPUYHOMN LIENN NEpPEMEH-
HOMY TOKY, OM/KM:

R=2R,[1+ F(kr)]. (3.1)
3.1.2 IHgyKTnBHOCTL uUenu, MH/KM:

L =[4lnﬁ+ urQ(kr)]IO“‘ . (3.2)

r

3.1.3 EMkoCTb, ®/KkM:

c- 10°°
36In % (3:3)
,

3.1.4 NpoBoammocTb nsonsaummn, Cm/km:

G=G,+nf, (3.4)
roe 17— K03 UUMEHT, YUUTbIBatOWMIA NOTEPU B AUSMEKTPUKE MpU
nepemMeHHOM ToKe; 3aaaeTcsa TabnmyHo.

B 3aBucumoctu oT norogabl Gy M 77 NPUHUMAIOT pasHble 3Hade-
HMS.

4 BropuuHble NapaMeTpbl Nepeaaym CUMMETPUYHbIX
kabenen N BO3AYLUHbIX JINHUN

Mpu pacyeTe AaHHbIX MApaMeTpPoB AN CUMMETPUYHOWN Lienu
BCSA YacTOTHas 0bnacTb AENUTCA Ha HECKOMbKO nogobnacreit. B 3aBu-
CUMOCTU OT 06NacTn MpUMEHSIIOTCA pa3nnuHble OpMysbl pacyeTa
napaMeTpoB.
4.1 BonHoBoe conpoTusneHune, OM:
- Npy NOCTosiHHOM Toke (/=0 ')

Zg=\/§=«/RoKB; (4.1)

- B AManasoHe HM3Kmx YactoT (/<800 Iu)

R+iol R—-ioL
Ze=\/ AL —i\/ — (4.2)
20C 20C
- B TOHanbHOM AvanasoHe (/=800 'u)
R —i45°
Z,=,— ; 4.3
=g (43)

- B 061acTun BbicOkMx vactot (~>40 klu)
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L
Z,=.—; 4.4
e (4.4)
- Ha NPOMEXYTOuYHbIX YacTtoTax (800 Nu< /<40 klw):
- R+z.c0L ' (4.5)
G+ionC
4.2 KoapdunumeHT 3aTyxaHums, Hn/km:
- Npy NOCTosiHHOM Toke (/=0 ')
R\G, ; (4.6)
- B AManasoHe HM3Kmx YactoT (/<800 Iu)
o= “’SR (R-oL); (4.7)

- B TOHaNbHOM gunana3oHe (/~=800 Ny)

a:w/‘”—fR; (4.8)

- B 06n1acTu BbICOKMX YacToT (~>40 kl'u)

J\@ﬁ\ﬁ; (4.9)
2VL 2\C

- Ha NPOMEXYTO4HbIX YacToTax (800 MNy< /<40 ku):
oc:\/%[\/(Rz +c02L2XG2 +c02C2)—(0)2LC—RG)} . (4.10)

4.3 KoacpdumumeHT asbl, pag/Km:
- Npy NOCTosiHHOM Toke (/=0 ')

B=0; (4.11)
- B AManasoHe HM3kux YacToT (/<800 Iu)
g [OCR (R +oL); (4.12)
- B TOHanbHOM auana3oHe (/=800 Ny)
B= ng (4.13)
- B 061actun Bbicokux vactot (~>40 klu)
B=oVLC; (4.14)
- Ha NPOMEXYTOuYHbIX YacTtoTax (800 Nu< /<40 klu):
B \/%H (R + 026> + 0’C?) + (0’LC - RG)} : (4.15)

4.4 CKOpOCTb pacrnpoCTpa- HEHUSI 3/1EeKTPOMAarHUTHOW 3Hep-
9
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rmm, KM/c:
- Npu nocTosiHHOM Toke (/=0 Ny)

1 .
T G [rc)’ (4.16)
e

- B AManasoHe HM3Kmx YacTtoT (/<800 Iu)

2m
=.— 4.17
v W/Rc (4.17)

- B 0651acTun BbICOKMX YacToT (~A~40 klu)

1 .
v:\/;, (4.18)

- B OCTanbHbIX cny4yasx (800 MNu</<40 klu):

\4

V=—.
B (4.19)
4.5 KoMniekcHoe 4ncno MoxeT HblTb NpeacTaBneHo B AByX Bu-
fax

z=a+ib, (4.20)
z=re". (4.21)
Mepexon OT MepBoOW KO BTOPOW (hOpMyne OCyLLEeCTBASETCS MO

dopmynam:

y= »\[(12 + b2 , (422)

b
¢ =arctg—. (4.23)
a

[eneHve KOMMNAEKCHbIX YMcen ANns pacdeTa BOSTHOBOrO COMpo-
TUBMIEHUSI MpoOLle OCYLIeCTBASATb, NpeactasuB ux B Buge (4.21). B
3TOM Cfly4yae ucnosnb3yercs dhopmyna

z, e r e
4 _h - :_le(wl 02) (4.24)
zZ, net n

M3BneyeHne KOpHS M3 4Mcna, NpeacTaBaeHHoro B Buge (4.21)?

OCYLLECTBNISIETCS MO crieaytoLen popmyne

Jz =Alre® = yre. (4.25)

4.6 KoachuumeHT 3aTyxaHusl kabenbHOW Lienu npy TeMnepary-
pe, OTIMYHOM 0T +20°C, MOXHO HalTK no dopmMyne
o, =y - [1+ 0, (£ = 20)] 05 /xonm . (4.26)

10
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Hal’[paBﬂﬂ}OU_U/Ie CpeAbl 3JIEKTPOCBA3U

KOAKCWUAJIbHbBIE KABEJIN CBA3M

1 NMepBuyHbLIE NApaMeTpbl Nepefaumn

1.1 AKTMBHOE COMpPOTUB/IEHWE CUMMETPUYHOMN LIEMU MEPEMEH-
HoMy ToKy, OM/KM, npu > 60 kIu:

R:Q kﬂ + kb :ﬁk ka + kb , (1.1)
4n\r,c, 1,0, 2n \do, Do,

roe Kz kp— KO3(@UUMEHT BUXPEBbIX TOKOB BHYTPEHHErO U BHELLHE-
ro NPoOBOAHMKOB;
fa Iy — PAANyYCbl BHYTPEHHErO U BHELLHErO NPOBOAHWUKOB, MM;
d, D - pmameTpbl BHYTPEHHErO W BHELLUHEro NpoBOAHMKOB, MM;
O, Op — MPOBOAUMOCTM METas/IoB BHYTPEHHErO0 M BHELUHEro
NPOBOAHMWKOB.
YacTHble cnydau:
- 06a npoBoAHMKA MeHbIE:

1 1
R=0,0835 —+—, .
VS ( y D) (1.2)
- oba NpoBOAHMKA aIlOMUHUEBLIE:
1 1
R=0108{f|=+—]|, )
f[d Dj (1.3)
- BHYTPEHHMI NPOBOAHMK MEAHbIN, BHELUHWI — antOMUHWEBBIN:
0,0835 0,108
RZVf(TJFTJ- (1.4)

B HuM3Ko4acTOTHOM AnanasoHe (£ <60 kL) npumeHsieTca non-
Has dopmyna

R=R +R,, (1.5)
rae conpotunBieHNE BHYTPEHHENO NpPoOBOAHUKaA
R, =R, [1+F(k,r,)], (1.6)

a COMnpoTUBJIEHNE BHELUHETO -

10° | k, shu+sinu 4r, +1t
L/E chu —cosu 8(r, +t)rb} '

roe Ry, — 3NEKTPUYECKOE CONPOTUBMIEHNE BHYTPEHHErO NPOBOAHWUKA

NOCTOSIHHOMY TOKy, OM/KM, paBHOE

4000p,
00 Tca’a2

t— TONWMHa BHELWIHEro NpoBOAHMKA;

11

(1.7)

R, =
2nr,o
b~b

R

; (1.8)
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I, — BHYTPEHHWIA painyC BHELLHEro NPOBOAHWKA;
u= \/Ekbt .

ConpoTuBNEHME MOCTOSSHHOMY TOKY BHELUHErO MNPOBOAHMKA
TOJILWNHBI T MM, NOBEPX KOTOPOIro Ha/lOXEH 3KpPaH U3 N JIEHT TOJILWLN-
HOM A MM KaXx[asi, paBHO:

R R
Ry, = —"— 1.9
“ R, +R,’ (1.9)
roe RM —ConpoTuBneHne BHeEWHEro MeAHOro NpoBoAHMKa,
R3 —COonpoTnBIEHNE 3KPaHa.

Mpu aTOM
1000p
R — M ,
—n(D+t)t (1.10)
roe  pw — YAEnbHoe conpoTueneHne meam, OM-MM2/M;
2 __ 1000p, |11
> a(D+t+A)A-nT (1.11)
1.2 MHpgykTmBHOCTB, MH/KM, Npu > 60 KIu:
P REl AT TR FPTR R P
An\r, k, n1r, k, r,
(1.12)

:i21ﬂ“+i“”+mn2-dvﬂ
2nld k, D k, d

roe M, — abcontoTHas MarHMTHas MPOHMLLAEMOCTb NPOBOAHMKA.
YacTHble cnydau:
- 06a npoBoAHMKA MeaHbIE:

1333(1 1 D 4

- oba NpoBOAHWKA aJTlOMUHUNEBLIE:

17201, 1) (2] g
L_[ﬁ(d+Dj+2l (d)] 107, (1.14)

- BHYTPEHHMI NPOBOAHMK MEAHbIN, BHELIHWIA — antOMUHWEBBIN:
L= l§5§+u113--+2h{¥3)-104. (1.15)
Jrd D d

B HuM3Ko4acTOTHOM AmanasoHe (£ <60 kl'y) npumeHsieTcs nos-
Hasi chopmyna

12
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L=L+L,+L,, (1.16)
rae WHOYKTUBHOCTb BHYTPEHHEro NpoBOAHMKA
1
L, =, 0lkr)-107, (1.17)

MHAYKTUBHOCTb BHELUHEIO -
I 10°  k, shu-—sinu {18
* 21,0 V20 chu—cosu ’ (1.18)
a BHELWIHAA MeXnpoBoAHNKOBaA MHAYKTUBHOCTb -
r _ D -
L, =2y, 1nr—”-10 f=2p, h{g]'lo ‘. (1.19)

a

1.3 EmkocTb, ®/kM

C- g, 10° ¢ -10°

1811{%] 181{5) ' (1.20)

a
[ns pacyeta 3KBMBANIEHTHOW AMANEKTPUYECKON MPOHULIAEMO-
CTK B 0BLUEM CNy4yae UCMonb3yeTcs dopmMyra
_E5) &S,

9 Sl +S2 ! (1.21)
ro€ e W & — OTHOCWUTESIbHBIE AMIMEKTPUYECKME MPOHULIAEMOCTM
NepBOro U BTOPOro [IM3NEKTPUKOB;

S, S — nnowaan nonepeyvyHoro CeYeHUs NepBoro U BTOPOro

AV3NEKTPUKA.
[nga wanbosBon n3onaumm
eb+e,a
, =, (1.22)
a+b

roe  a— TOMNWMHA Waibbl, MM;
b — paccTosiHe Mexay Wwanbamu, Mm;
€5~ OTHOCUTESNIbHAs AM3MEeKTpMYecKas MPOHMLAEMOCTb BO3AyXa;
&, — OTHOCWTENbHAs AWANeKTpuYeckasl NMpoHWLAEMOCTb MaTte-
pvana Lwambsl.
1.4 MposognmMocTb nsonsumm, CM/KM

1
G=—+wC1tgd,

R g (1.23)
roe R,; — COMpOTMBIIEHWE W30MSIUMM KabenbHOM Lenu; paBHO
10000 MOM:-KkM;

W — Kpyrosasl 4acToTa;
tgd - TaHreHc yrna AnaneKTpu4ecknx noTepsb.
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[ns pacyeTa 3KBMBANEHTHOrO TaHreHca yrna ANSNeKTPUYECKon

NPOHULIAEMOCTU Ucnonb3yeTcs dopmyna
g,tgd, S, +¢,tg8,S
tgaszlgll 2g22’ (1.24)
g8, +¢,5,

roe  tgé; n tgs, - TaHreHc yrna AMaNeKkTpU4ecKux noTepb Nepeoro u
BTOPOro AM3NEKTPUKA.

[nga wanbosBon nsonaumm

€,tgd,a +¢,tgd,b
g8, = 280 T E LR (1.25)
eb+e,a
rae tgﬁﬂ - TAHreHC yrina AN3NeKTpnyYeCKnX noTepb MaTtepuasia Lam-

6bl;
tgd, - TAHrEHC yrna AMaNeKkTPUYECKMX NOTEPL BO3AyXa.

2 BTOpVI‘-IHbIe napaMeTpbl nepeaaymn

Mpu pacyeTe AaHHbLIX NapaMeTPOB ANs KOAKCMaNIbHOWM Lienu BCS
YyacTtoTHas obnactb Aenutca Ha Age nogobnactu. B 3aBMcMMoOCTM OT
0bnacT NpMMeHsIoTCS pasnnyHble hopMynbl pacyeTa NapaMeTpos.

2.1 BonHoBoe conpoTtueneHne, OM:

- NpW YacToTe cBbiwe 2 MI'y

7z =Lz Pl
27 €

r

2.1)

roe  2£=376,6 OM — BO/THOBOE COMPOTUBIIEHNE BO3AYXa;

- npu YacToTe oT 40k'y go 2 Mly
L
Z =.—. 2.2
e (22)

2.2 KoaphmumeHT 3aTyxaHums
- NpW YacToTe cBbiwe 2 MI'y

6,051, (1 1 3 s .
a_m—D(;+BJlO +9,08f\/;tg610 (,HB/KM), (23)

- npu YactoTe oT 40kly go 2 Miy,

o= g\/§+%\/% (HH/KM): 8,69{%@—1—%\/%} (,uB/KM). (2.4)

2.3 KoahdmumeHT dasbl, paa/km
- NpW YacToTe cBbiwe 2 MI'y

14
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Hanpassidwomue cpefibl 3/1eKTPOCBA3U

B= o)£ ’ (2.5)

roe  ¢=300 000 kM/c — CKOPOCTb CBETa;
- npu YacToTe oT 40kl'y ao 2 My,
B=wVvLC. (2.6)
2.4 CKOpOCTb pacnpoCTpaHeHWs 3N1EKTPOMAarHUTHON 3HEpPrum
- NpW YacToTe cBbiwe 2 MI'y

v Zﬁ; (2.7)

- npu YacToTe oT 40k'y go 2 Mly
1
=,—". 2.8
v ‘/LC (2.8)

3 BaiMsiHue COOTHOLUEHMSA pa3MepoB NpoBOAHUKOB Ha
napaMeTpbl nepenayvmn

OT COOTHOLLEHNS pa3MeEPOB KOAKCMalbHOM Napbl BO MHOIMOM 3a-
BUCWUT 06/1aCTb NMPUMEHEHUSI KOAKCManbHbIX Kabenen. B yacTHbIx cny-
yasx BbIAENAIOT Creaytolwme onTuMasbHble CooTHoweHus D/d:

- ANA nepefayn CUrHanoB C MUHUMAsbHBIM 3aTyXaHWEM ANs
060MX MeAHbIX NMPOBOHWKOB:

D
—=36; 3.1
- =36; (3.1)
- ana obecrneyeHnst MakCMMyMa 3MEKTPUYECKOW MPOYHOCTM Ha
npob6oi1;
D
—=2,72; 3.2
—=272; (32)
- Ans obecneyeHns MakcUMasnbHOW nepeaaBaeMoint MOLLHOCTU:
D
- = 1a65 . 3-3
y (3.3)

B cnyyae, ecnv BHELLHWI NPOBOAHMK BbIMOSIHEH U3 APYroro me-
Tanna, OMNTUManbHOE COOTHOLIEHVME Pa3MEPOB MPOBOAHUKOB ANl
obecrneyeHnss MMHMMASIbHOMO 3aTyXaHUsl MEHSIETCS, 3HA4YeHMsl COoOoT-
HOLLEHWS AMAMETPOB MPOBOAHMKOB A1 Pa3fIMyHbIX METaI0B npuse-
[E€Hbl B pa3gene CnpaBoYHbIX Tabnumu,.

MWUHMManbHO BO3MOXHbIM (T.e. 6e3 yyeTa NOTeEpb B AMINEK-
TpUKe) KO3(MULUMEHT 3aTyxaHusl KOaKCUasnbHOro kabens ¢ mMeaHbIMu
NPOBOAHNKAMM B CNeKTpe YactoT Ao 17 My npu onTUManbHOM COOT-
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& V,:i

HanpaBnﬂ}omHe CpeAakbl 3JIEKTPOCBA3U

HOWweHnn D/donpe,qenﬂeTca N3 BblpaXeHUA
21,74/ f&, -107°
- D

, 0B /km . (3.4)

M
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Hanpassidwomue cpefibl 3/1eKTPOCBA3U

ONTUYECKME KABEJIN

1 Harpy3ka Ha pacTsKeHue

Mpn MexaHn4yeckoM pacdeTe OnTMYecKoro kabens ero snemex-
Tbl PacCMaTpMBAlOTCS KaK CUCTEMA HE3aBMCMMO AedOopMUPYIOLLMNXCS
UMAMHAPOB, NPU 3TOM MOMEPEYHbIM B3aMMOAENCTBUEM NPU pacTsike-
HUM BLOSb OCK Kabensa npeHebperatoT. [lonyctumoe pactsikeHne F, H,
KOHCTPYKUMW Kabensi, KOTOpbI COCTOMT U3 /7 S/1IEMEHTOB, PacCyMThl-
BaeTcs no ¢opmyne:

F= Szik[E,.S,. , (1.1)
roe 8 - KoaduUMEHT AONYCTUMOMO NPOAO/ILHOrO PACTSXKEHMS KOH-
CTpykumum kabens, 6=0,01...0,025;

k; — KO3(DULMEHT, YUMTBLIBAIOLLMIA PACMONIOKEHUE ATO NIEMEH-
Ta OTHOCUTESIbHO OCU KOHCTPYKUMK kabens:

k; =0 ons 3neMeHTOB, HEe MCMbITLIBAIOWMNX HanpshkeHue (onTu-
Yyeckoe BOJIOKHO);

Kk=COSy; AN 3NEeMEHTOB, MUCMbITbIBAIOWMNX HAMpshKeHne n pac-
NOMOXEHHbIX MO cnupanu € yrnoM noabeMa vy, (06bivHo 30...35°) -
060s104Ka ONTMYECKOro MOAYNS;

k; =1 pns anNeMeHTOB, UCMbITLIBAIOLWMX HAMpsXKeHME M pacno-
JTIOXXEHHBIX MapannenbHo ocn kabensi (Bce OCTasnibHbIE 3N1EMEHTbI);

E;— Moaynb NpoAonbHOWM YNpyroct MaTepuana ~ro a/eMeHTa
KOHCTpYyKUuU, MNa;

S— nonepeyHoe ceyeHne Aro 3neMeHTa KOHCTPYKLMK, M.

Ecnn onTuueckuii kabenb COAEPXWUT TOMbKO OAMH CUIIOBOW
3NEMEHT — UEeHTpasibHbIiM, ero ceyeHve AN Harpysku Ha pacTshkeHue
FMoXeT 6bITb paccunTaHo no dopmyne

1 F n—1
S== [5 gk,-E,»Sij- (1.2)

yco

2 OCHOBHbIe NapaMeTpbl

K OCHOBHbIM napaMeTpaMm OMTUYECKUX kabenei OTHOCAT crne-
aywume 3Ha4YeHnA:
e OTHOCUTENbHOE 3HAYEHUE NOKa3aTeNAa NnpesioMIeEHUA:
n—n;
2n!
rae /qn — NOKasaTeNlb MNpesioM- NEHUd cepaueBUHbI OMTOBOJIOK-
17
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Ha;
b — NoKa3saTeb NpesioMieHns 060/104KM ONTOBOJIOKHA;
e yuCroBas anepTypa
NA=sin@=4n; —n} , (2.2)
roe 0 — MakcuMasbHbIM Yron BBOAA Jiy4a B BOJIOKHO, MPU KOTOPOM
NyY yAEPXXUBAETCS CEpALEBUHON;
e HOPMWMpOBaHHAas YacToTa
27ma
V="\nl—n; ; (2.3)
A
e YMCIO MOA:

2
( ma nfj B CTYMEHYaTOM BOJIOKHE; (2.4)

2na
=_(T n’ —n; j B rPaJINEHTHOM BOJIOKHE; (2.5)

° AOTMHA BOJTHbI OTCEYKU
2ma
A= os Vi —m =2.6layn —ny ; (2.6)

e  KpUTMYECKasi A5IMHA BOJSIHbI MOAbI
nd

an n
roe  d-— AvameTp cepAueBUHbI ONMTUYECKOrO BOMIOKHA;

P, — 3HAUYEHMs KOPHEN yHKUMIA beccens ang pasfiMuHbIX Tu-
NnoB BOJIH,

/M — NoKasaTeslb NpesioMneHna cepaueBnHbl,;

/b — NOKa3aTeslb NpesioMNneHnsa O6OJ'IOLIKVI;

e KpUTUYECKaA YaCTOoTa MOAbI
P, -c

fo=—7—,Tu.
ndn’ —n; (2.8)

3 3atyxaHue

A, = ni —n; , MKM 2.7)

3aTyxaHue B OMTMYECKOM Kabene CcOCTOMT M3 COBCTBEHHbLIX U
kabenbHbiX noTepb. CoOB6CTBEHHbIE MOTEPU COCTOSIT U3
e [OTEpb Ha paccesiHue

K

“r o) G

18
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rae K — ko3pduumeHT paccesiHns, Ans  KBapua paBHbIN
0,8 (Mkm*aB)/km;
e MOTEPb Ha NOraoLeHne
o, =860 8%
M)
roe  tgé - TaHreHc yrna AMaNeKTpUYeckMx noTepb MaTepuana cepa-
LieBMHbl OMTMYECKOro BOSIOKHA.

BcneactBue CNoXHOW CTPYKTYpbl MOTEPb Ha MOrJIOLEHNE, Of-
TUYeckne kabenu NCnonb3yloT B «OKHax NpO3paYyHOCTU» - Ha onpeae-
NEHHbIX ANMHAX BOJSH, FAe AaHHbIN BUA NOTEPb MUHMManeH. Uctopu-
YeCKM MCNonb3yTCa TpU OKHa npo3payvHocTu: 0,85 MKM, ,1,3 MKM U
1,55 MkM.

Mpn pacnpocTpaHeHUM 3MeKTPOMarHUTHOM BOMHbLI C AMHOW
BOJIHbI NOpsiAka 2 MKM 1 60nee Ha4nMHaT MHTEHCMBHO pacTu NoTepu
Ha nornouleHne. 1o 06yCNoBNEHO MHBIM MEXaHM3MOM MOTEPb KBap-
LIEBbIX BOJIOKOHHbIX CBETOBOJIOB MHbpaKpacHoW obnactu crnektpa. B
3TOM CJ/ly4ae NoTepy Ha MoroLeHMe pacCUnTLIBAIOTCS Kak
o = Ce *H, (3.4)
roe C W Kk — nNOCTOsiHHble KO3(pdUUMeHTbI (ANsa  KeBapua
k=(0,7...0,9)-10°, ¢=0,9).

KabenbHble NoTepu CKNafblBalOTCs M3 MHOXECTBA COCTaB/IsItO-

LUMX, HanpuUMep, U3 NOTePb Ha MUKpPOU3rMbax:

a4 E 3/2
(x’.mu(pa = k3NHy3 W(Ea J ! (3-5)

(3.2)

roe  4=0,9...10;

N, — YACNO HEOAHOPOAHOCTEN B BMAE BbIMYKJIOCTEN CO CpeaHel
BbICOTOW Y, HAa eANHULY ANWHBI;

a— pagnyc cepaueBuHbl;

b— nMaMeTp onTu4yeckon 0605104KY;

A - OTHOCUTESIbHOE 3HaYeHne rnokasaTens NpenoMeHns;

E, v £ — mogynm HOHra o60no4kn 1M cepaueBuHbl COOTBET-
CTBEHHO.

Ha yuyacTke CpOCTKM OMTMYECKMX BOJSIOKOH 3aTyXaHue MOXeT
[OCTUraTb BEIMYMH 60OMbLIMX, YEM B CaMOM OMTUYECKOM Kabene.
Bo3mMoxxHble BapuaHTbl AedeKToB CONPSXXEHNS ONTUYECKUX BOSTOKOH:

e paanaabHoOE CMELLEHNE
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d |
%5
d

As =10lg——, oF, .
5 gd—S (3.6)

roe  d-— AvameTp CepAUEeBUMHbI OMTOBOJSIOKHA;
0 - pagnanbHoe CMeLleHune;
e YI7IOBOE CMELYEHNE

d

0
A, =10lg—4_ oF,
0 g 0,-0 (3.7)
roe 04— anepTypHblii yron BONOKHa;

0 - YI/I0BOE CMELLEHNE;

® 0ceBoe cmeLlyerHne

d

2d 5
2d -Stgh,’
roe S - oceBoe CMeLleHue,

A5 =101g b, (3.8)

4 fincnepcuna

Jucnepcus B ONTUYECKOM BOJIOKHE OMpefenseT ylmnpeHue uM-
NyNbCOB MPU NMPOXOX/IEHUN HEKOTOPOro y4YacTka nyTu.
B o6LleM cnyyae aMcrnepcus COCTouT U3
e  MEXMOJOBOM AUCNEPCUMU, UMEIOLLEN MECTO TONIbKO B
MHOrOMO/IOBOM BOJIOKHE;
e XpOMAaTUYecKoW Jaucrepcuu, Habnoaalowencs Kak B
MHOroMO/ZIOBOM, TakK U B O4HOMOZOBOM BOJIOKHE.
PacueTHble chopMynbl AN MEXMOAOBOW AMCMIEpPCUM 3aBUCAT OT
npodunsa nokasatens NpenoMIeHna U ANnHbI pacyeTHoOro y4yacrtka L.
Ana cTyneHyaToro Npocuns nokasatens NpenoMieHns NpUMEHSETCS
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dopmyna

mMAL <L

T,uoz)cm(L): nf_A I L1 14 (41)
c c? c

a ana rpagmeHTHoro (napabonmMyeckoro) —

A2
”; L, L<L
T,waéep (L): 22 ’ (4'2)
M2 JIL L1,
2c

rae L. — pAvHa CBA3M Mo, paBHas 5-7 KM ans CTyneH4yaToro MHo-
romMoA0BOro BO/IOKHa M 10-15 KM ans rpagneHTHbIX BOJTOKOH.
XpomMaTuyeckasi AMcnepcust COCTOUT 13
e  MaTepuasibHOW Ancnepcun
Toum =MA-L-M(L), (4.3)
roe  AM - WMpUHA CrekTpa UsnydeHns UCTodHuka (1-3 HM ansa nase-
pa n 20-40 HM ans CBETOMU3/yYaoLWmMX ANOLOB);
M) — yaenbHasi MaTepuanbHas gucnepcums;
e  BOJIHOBOAHOW AMCnepcum
T, =AL-L-B(), (4.4)
roe  B(A) —yoenbHas BonHoBOAHas Aucnepcus;
NpogUILHON ANCNEPCUMN, XapaKTEPHON ANsl peasibHOro onTuye-
cKoro kabens
T, =A% L-11(3), (4.5)

roe  /XA) —ymenbHas npodwnbHas aucnepcus.
XpomMaTuyeckasl AMCNepcust paccumTbiBaeTcs no dopmyne

Txpo.w = T.mzm + T(f{; + Tnp * (4'6)
O6was ancnepcust — B 0bwem cryyae no dopmyne
2 2 2
T = T,uo() + Txpo,w ’ (4'7)

OAHAKO C YYETOM BEJIMYNH BKNAAOB COCTaBAAIOLWMNX ,qwcnepcmﬁ NMeeEM
e /19 OAHOMOJO0BOIO BOJIOKHA

1= Txpu.w ; (4'8)
e /11 MHOroMOA40BOIo BOJ/IOKHa
T=T 00 (4.9)
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