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ITPAKTUYECKOE 3AHATHUE Nel
PACYET JIEMEHTOB KOHCTPYKIIMHI HC?

HEJIb 3aHaTHsA. BbIpadOTaTh YMEHHMS W HaBBIKM pacyeTa »dJEMEHTOB KOHCTPYKLIMN
HaNPaBJISIIOIIUX CPEJ] CBSI3U (JIEKTPHUYECKUE KaOeln CBSI3N).

Pexomenmanum: u3yunth [naBy 3 ¢.44-55 [1], a taxxe ¢ 9-16 [2]
[Ipumepsl pemieHus 3a1a4 U 3aa4M JJ1s1 CAaMOCTOSITENIbHOTO PEIICHUs MPEICTaBICHBI B[2].

METOAUYECKHUE YKA3AHUA

YMeHue TpOU3BOAUTH PAcCUeThl 3JIEMEHTOB KOHCTPYKIMH CHUMMETPHUYHBIX Kabenen
0COOEHHO HEOOXOIUMO CIICIHAIUCTaM B 00JIACTH TOPOACKUX KAOEIBHBIX CETEH. ITO 00YCIOBIECHO
TEM, YTO CYIIECTBYET OOJBIIOE Pa3HOOOpa3re TUIIOB TOPOJCKUX HU3KOYACTOTHBIX CUMMETPUYHBIX
Ka0ereil, NCMOJB3YIOIUX Pa3IUYHbIE METOABI CKPYTKH MPOBOJHUKOB. OT TOr0, KAKOW BUJT CKPYTKH
ObBUT WCIONB30BaH, 3aBUCUT CTEMEHb IIUPOKOMOJIOCHOCTH Kabemns, M UYYyBCTBUTEIBHOCTh K
B3aUMHBIM BiMsSHUSAM. [Ipu BeIOOpe Tpynm CHUMMETPUYHBIX Map, MOJBEP)KEHHBIX HAWMEHBIINM
BIIUSTHUSIM, CIIEJIyeT HE TOJIHKO BCTIOMHUTBH METOJIbI 00pa30BaHUs TOBHUBOB Kabesl, HO U pacCUUTATh
JaMeTp UCKOMOTO MOBUBA WU APYTUX 3JIEMEHTOB KOHCTPYKLIUU KaOes.

B cuMMeTpudHBIX KaOensX MPUMEHSETCS HECKOJIBKO CIIOCOOOB CKPYTKH H30JMPOBAHHBIX
MMPOBOJHMUKOB B rpynmbl: mapHas ckpyTtka (1), ckpyrka 3BesnmHas (3), CKpyTKa JBOWHAs HapHas
(1IT), ckpyTka aBotinas 3Be3aHast (/13).

KoHTpoJibHBIE BONIPOCHI

1. TUnbel ¥ KOHCTPYKIIMHM TOPOJCKUX M MEXIYTOPOJHBIX CHMMETPUYHBIX W KOAKCHAIBHBIX
Kabenel CBA3H.

TUIBI CKPYTKH KU B TPYIIIIBL

CpaBHuUTE pa3nnyHble BUABI KaOEIbHON CKPYTKH KHJI B TPYIIIBI U TPYII B CEPICUHUK.

[ToxpoBb OpOHEBBIX Kabee.

OcCHOBHBIE TPUHITUITEI MAPKUPOBKHU KaOesei CBs3H.

MeTtob1 00pazoBaHusl TOBHBOB Kabemeil.

[Touemy B KkalensiX CBA3M TPUMEHSETCS BO3AYIIHO-KOMOWHHUPOBAHHAS — W3OJISIMS
IIPOBOJAHUKOB?

JlocToMHCTBA U HEAOCTATKU ATIOMUHHEBBIX 000JI0YEK.

9. I'eomerpuueckue pazmepsl kades.

Nogakown

o

CUMMETPUYHBIE KABEJIN CBA3HU

DJieMeHThI KOHCTPYKIIMH CHMMETPHYHBIX Kalesieil CBA3M
Kparkue cBegeHus1 u3 reopum

IIpy NOBHMBHOH CKpyTKE KaOeNbHOTO CEepJeYyHUKA JJIMHA H30JIMPOBAHHBIX MPOBOJHHKOB
BTOPOTO, TPETHETO M TaK Jajee MOBHBOB YBEIMYMBACTCS 10 CPABHEHMIO C JUIMHOW caMOro KadeJs.
OTHOIIEHUE AJTMHBI MPOBOAHMKOB B IOBUBE K JUIMHE KaOens 3amgaeT KOd(PQHUIMEHT YKpPYTKH,
KOTOPBIN BBIYMCIICTCS IO hopMyIIe:

%= 1”2(%]2] (1.1)

rae D — cpegnuii quameTp KaOEIbHONU CKPYTKH, MM;

h — war ckpyTku, MM.

[lon cpennuM pauameTpoM KaOedbHOW CKPYTKM TIOHMMAeTCsl JHUaMeTp OKPY>KHOCTH,
MPOBEJICHHBIA Yepe3 ILEHTPhl CEYCHHSI TPYII COOTBETCTBYIOIIMX TIOBHBOB, KaK IIOKa3aHO Ha
pucynke 1.1.
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Pucynok 1.1

JlnameTp HeHTPATBHOTO TTOBUBA, €CJIM B HEM OT 2 /10 5 map, BEIYUCISAETCS 10 hopMyIie:

1
D=d|1+——=— 1800 | M
sin

n

(1.2)

rae O — quaMeTp rpymmbl, MM;
N (ot 2 10 5) — YKMCIIO TPYMI B IICHTPATLHOM MTOBUBE.
Uwcro map B MOBUBAX OIMPEACTSAETCS MO CIEAYIOIIEH IMIUPUIECKON Gopmyre
- €CJIM B LICHTPAJIbHOM TOBUBE J[BE U 00Jiee maphbl:

m~m+6;

- €CJIY B [IEHTPAIbHOM IOBUBE OJHA I1apa, TO YKUCIIO Iap BO BTOPOM IIOBUBE:
m=m+5;

B OCTaAJIbHBIX [IOBUBAX:
m~m+6,

rA€ M —4ucIo nap B IPeIblIyIeM IOBUBE.

Ecnmu  wm3onsAnuss TPOBOJHUKOB BO3AYIIHO-OyMaskHasi, TPU €€ CKPYTKE MPOUCXOIUT
neopmanusi NPOBOAHUKOB, B PE3ylbTaTe Yero Ha IMPAKTHKE pa3Mepbl CKPYYEHHBIX TPYMII
CTaHOBSITCS MEHbILIEC pacUeTHBIX. B 3TOM ciydae paccuuThiBatoTCs Y3PPEKTUBHBIC TUAMETPHI TPYIII.

Ckpytka [Tapuas 3Be3aHas JBoiiHas JBoiiHas BoceMepounas
napHas 3Be3Has
OS¢ dhexTuBHBIN 0,965d, 0,909d, 0,956d,, 0,980d,, 0,983d,
JameTp

Pemenne THNOBLIX 32124

1. T'eomempuueckue paszmepvl Kabens 3asucam om ouamempa
epynnul, 0Opaszyioujell 0CHOBONONA2AIOWYI0 eOUHUYY KOHCMpYyKyuu. B
cnyuae NApHOU CKPYMKU MOIWUHA, NPUOABIAEMAs KAHCOLIM NOBUBOM K
ouamempy Kabens, Oyoem pasHa cpeoHell WUpuHe NPOCMPAHCMEd,
3anumaemozo napou. M1 6 mo dce 8pems sma moawuna He 6yoem pasHa
080UHOMY Ouamempy U30IUPOBaAHHOU dcuavl 2dy1. Bwieecmu ¢hopmyny ons pacuema moauyuHbl
nosuea (Ouamempa epynnot) 0Jisk NAPHOU CKPYMKU.

TommuHy mOBHBa, COCTOSIIETO W3 IIPOBOJHUKOB IIAPHOMN
CKpYTKH O, JIerko HalTH, ONpENeNHB KaTeThl MPSIMOYTOJHEHOTO
PaBHOOEIPEHHOTO TPEYroJbHHUKA, TUIOTEHY30i KOTOPOTO SIBIISETCS
paccTosiHUe, paBHOE THAMETPY N30JHMPOBAHHOTO ITPOBOJHMKA d1.

-/




ITo Teopeme [MTucdaropa (cM. pucyHok): d? = x>+ x* =2x*. OTKyza.

oG
V2
JlnameTp napHOU CKPYTKH:
d 1
d,=2r+x=d,+x=d,+—==4d,|1+— |=171d,.
n 1 1 1 \/E 1[ \/E] 1

2. Bwisecmu ¢hopmyny ons pacuema monwuHvl nosusa (Ouamempa epynnvl) 0as 36€30HOU
CKpYMKU.
T 1 TonmuHy MOBHUBA, COCTOSAIIETO M3 MPOBOJHUKOB MapHOM
CKpyTkH O,  JIerko  HaWTH, ONPEICIUB  THIOTCHY3Y
NPSMOYTOJIBHOTO PaBHOOEAPEHHOTO TPEYroJbHHUKA, KaTeTaMH
KOTOPOTO  SIBIISIIOTCS ~ PACCTOSIHHS,  PaBHBIE  TUAMETPY
U30JMPOBAHHOTO MTPOBOIHUKA 1.
ITo teopeme Iludaropa (cMm. pucyHok): x*=2d’. OTKyna

x:\/Edl.

JnameTp 3BE3IHON CKPYTKU:
d, =25+ x=d, +x=d, +v2d, = d, {1+ 42 )= 2.41d,.

3. Bo ckonbKo paz omauuaemcsi moayuna no8U608, COCMOWUX U3 08YX PAHLIX MUNOG 2PYNN
NPOBOOHUKOB, eClU 8 NEePEOM Clyude UCHONIb308AHA NAPHASL CKPYMKA, 60 8mopom — 36e30Haa? Ha
CKONbKO UBMEHUMCSL 3MO COOMHOWleHUe 8 Cayyae OONOJHUMENbHO20 00dCUMa OYMAd*CHOU
uzonayuu?

Hcnonb3ys qanHble, MOTYYEHHBIE B 33/1a4ax 1 u 2, uMeeM:

d, 171d,
d,  241d,

Takum 00pa3om, TONIINHA MOBUBA, COCTOSIIETO U3 MPOBOJHUKOB MAapHOW CKPYTKH, OyIeT B
0,71 pa3za MeHbIIIE TONIIMHBI TOBUBA 3BE3IHOM CKPYTKH.

[Tpu 1OMOTHUTENTEHOM OOXKUME:

d, 0965d, 0965

=—22.0,71=0,75.
d, 0909d, 0,909

HpI/I JOIIOJIHUTCIIBHOM 06)KI/IM€ TOJIIIMHA TOBHBA, COCTOALICTO K3 MPOBOIAHHUKOB napH0171
CKpyTKH, OyneT B 0,75 pa3 MeHbIIIE TOJIIMHBI TOBUBA 3BE3HOM CKPYTKH.

VA 4. Ha ckonvko npoyenmos omauuaemcs OIUHA NPOBOOHUKOS,
[ UCHOTb3YeMbLX 60 GMOPOM U YemEePMOM NOGUEAX kabens TI" 100x2x0,5. Lllae
ckpymxu ocun 100 mm.
d

Jnametp M30IMPOBAHHOTO TPOBOAHMKA!
d=d+2A=05+2-0,05=0,6 mm.

Jmametp rpymmsl (Iapsl):
d, =171d, =1,71.0,6 =1,026 mm.
JlmaMeTp IeHTpabHOTO TOBHBA NIpH N=2:

1

. 180°
sin

1

D =1,026|1+ =1,026|1+ ———— | =1,026-2 = 2,052 mm .
sin(90°)

Cpennue nuameTphl (AuamMeTp OKPYKHOCTH, MPOBEACHHBIM Yepe3 LEHTPhI CEYCHUsST TPYII
COOTBETCTBYIOIIMX [TOBUBOB):
- Ui 2 noBuBa D, =D +d, = 2,052 +1,026 = 3,078 um ;



- u1st 4 moBuBa D, = D +5d, =2,052+5-1,026 = 7,182 um .
KoadduureHTs! yKpyTKH IPOBOJHUKOB:

2 2
- JUIs 2 TIOBMBA: 7, = \/1+ nz(%] = \/1+ 3,14{%) =1,005;

2 2
- u1st 4 oBHBa ¥, =\/1+ n{%) =\/1+ 3,14{%) =1,025.

JlnivHa CKpy4YEeHHBIX JKWJI B IOBHUBAX 0 OTHOIICHHUIO K JITMHE Kabens L:
- BTOpOM L, =y,L=1005-L,

- YeTBEPTOM L, =y,L =1,025-L.
JUiMHa SKMJI B YETBEPTOM I[IOBMBE IIPEBBIMIACT JUIMHY KW BO BTOPOM IIOBHUBE Ha
L, 1025-L

-100% =101,99% .

5. Hatimu paccmosanus medxcoy yenmpamu nap npo8ooHUKO8, HaAXOOAUMUXCS
snympu uemeepku MKC-7x4x1,2. Onpedenumsv ouamemp 36e30HOU epYNnbi.

» YVkazanue: napoii npoOOHUKO8 8
yemeepke HA3bIBAIOMCS
NPOMUBONOTIOHNCHO Ppacnoodcentvle
NPOBOOHUKU 6HYMPU YeMBEPKU.

vrameTp  W30JIUPOBAHHOU
JKUJIBI:

d,=d+25+2A=12+2-0,8+2-0,05=2,9 mm.
Paccrosinne MCKAY napaMu COOTBECTCTBYCT BCIIMUUHC X.
[To Teopeme IMudaropa: x*=2d?. OTkyna

x=+/2d, =1,41-d, = 4,09 aun.
Juametp 3Be3aHOM rpynnsl d, = 2,41d, =6,99 auu .

d,

3agaum 11l CAMOCTOSITEILHOTO PeleHus

1. Onpenenutb, CKOJBKO KHJIOIPAaMM MEIU M CBUHIA HAXOISATCA B CTPOUTEIBHOM JIMHE
kaoems TI" 10x2x0,5.

2. Haiitu paccTosiHre MEXIy HEHTpaMu Mapbl MPOBOAHUKOB, HAXOSIIUXCS BHYTPH YETBEPKHU
B kabene ¢ KopuaenbHO-OyMakHoW m3ossimuedt MKID 4x4x1,2 u onpenenuts auaMeTp 3BE3THOM
TPYIIIIBIL.

3. Haiitu pacctosiHHE MEXly LIEHTPaMH Napbl IPOBOJIHUKOB, HAXOISAIIUXCSI BHYTPU YETBEPKHU
B Kabene ¢ kopaenbHO-OymMaxkHoil mzomsanumeit MKIID 4x4x1,2 u onpenenuTs auaMeTp 3BE3IHOU
TPYIIIIBIL.

4. HaiiTu paccTosiHHE MEXIY LEHTPaMU IMapbl MPOBOAHUKOB, HAXOSIIUXCS BHYTPH YETBEPKHU
B Kabene co crutomrHoOW monudTHieHoBor u3ossiuerdr MKIIB 4x4x1,2 u onpeaenuts auaMerp
3BE3{HOM I'PYIIIIBI.

5. Haiitu pacctosiHHE MEXly LIEHTPaMH Napbl IPOBOJIHUKOB, HAXOIAIIUXCSI BHYTPU YETBEPKHU
B Kabene c mopucTo-monudTWwieHoBor wusomsamueir MKIIT 1x4x1,2 u ompeaenuTs auameTp
3BE3HOM TPYIIIIHI.



6. Ha cxoibkO MPOLIEHTOB OTIMYAETCS PACCTOSHUE MEXAY LIEHTPAMU Mapbl MPOBOJIHUKOB
yeTBepok kabeneit MKIIT 4x4x1,2 u MKIIT™ 4x4x1,05?

Jlureparypa
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BIUsHUS: Y4eOHHK /it By30B / B.A. Anapees, D.J1. [TopTHOB u Ap. - 7-€ u3., nepepad. u 1om. -
Mockga : ['op. munus-Tenexkom, 2011. —424 c.; . ISBN 978-5-9912-0092-9, 1000 k3. — Tekcr :
anektpounsiii. — URL: http://znanium.com/catalog.php?bookinfo=256974
2. Kcenogonros C.H., [lopraoB D.JI. Hanpasinsitomnye cucteMsl 31eKTpocBsa3u. COOpHUK 3ajad. :
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INPAKTUYECKOE 3AHATHE Ne2
BJIUAHUE BHEIITHUX DJIEKTPOMATHUTHBIX MMOJEW HA TUHUUA CBS3U
N MEPBI 3AIINNTHI

HEJIb 3aHATHA. U3y4UTb OJJICKTPOMATHUTHBIC BIHSAHUS MEXKIY CUMMETPUYHBIMH U
KOAKCHAJbHBIMU IICTISIMH; BBIPa0OTaTh HABBIKM pacueTa IJIEKTPUYECKOTO W MATHUTHOTO BIUSHHMA
Ha HCO; wu3yunth MeTOzBI pacuera U u3MepeHuil BenunduHbl DJ[C B KaOesiX CBSI3U IIPH OMACHOM
MarHMTHOM BJIMSIHUM U MEPBI 3aIIUTHI KaOeJIbHbIX Marucrpasiei.

Pexomenpanun: u3yunts ['maBy 9 ¢.309-352 [1], I'n.10 ¢.353 — 410

[IpumMepsl pelieHus 3a1ad ¥ 3aJa4u Ui CaMOCTOATENIBHOTO PEIICHUsT NMpeaAcTaBiIeHbl B[2]
c.245-264.

METOAUYECKHUE YKA3ZAHUSA

Hemu wu tpaktet HC 1ocToSHHO HaxomsTcss TOJ  BO3JAEHCTBHEM  CTOPOHHUX
ANEKTPOMAarHUTHBIX IOJIEW TOrO0 WJIM MHOIO MPOMCXOXKJEHUS. Pa3nnyaroT 1BE€ OCHOBHBIE T'PYIIIBI
HMCTOYHUKOB CTOPOHHUX IIOJI€H: BHEUIHUE JHEPreTUYECKH U KOHCTPYKTUBHO HE CBSI3aHHBIE C
JUHUEHN CBSI3W — U BHYTPEHHUE — cocelHHe (PU3MYECKU UM UCKYCCTBEHHBIE IIeNH JTaHHOW JMHHUU
CBS3HU.

BHenHne HCTOYHUKH ITOMEX 10 CBOEMY IIPOUCX0XKICHHIO ACNIATCS Ha:

€CTECTBEHHBIE — TPO30BbIE DPa3psiibl, COJHEYHAs paauanus, KOCMUYECKOE H3IyUYEHHE,
MarHuTHBIE OypH; CO3JaHHBIC YEJIOBEKOM — BBICOKOBOJIbTHBIC JIMHUM IE€pEaaydd, pPaguoCTaHIIUU
pPa3IMYHOTO HA3HAYCHHSI, JIMHUU JIIEKTPUPUIIMPOBAHHBIX JKEIE3HBIX JOPOT, METPO W TpamBasd,
ANEKTPUYECKUE CETH TPOMBIIIIEHHBIX NPEATIPUATUI U OTAEIbHBIX JHEPTOEMKHUX YCTPOMCTB.

CTOpOHHME 3JIEKTPOMArHUTHBIE MOJs HMHAYLUPYIOT B LEMAX W TPaKTax JUHUN CBS3U
MIOMEXHU, KOTOpble HE TOJHKO CHHKAIOT KAauecTBO Iepeadyd, HO HMHOTJa BO30YXKIArOT OOJbliHe
HalpsDKEHUs W TOKHW, IMPUBOJAIIME K pPa3pylICHUIO JIMHUA CBSI3W W anmaparypsl, a TaKxke
CO3/AI0IME OMACHOCTh JUISl JKU3HU M 3J0pPOBbs IKCILTyaTalMOHHOTO mnepcoHana. Iloatomy mis
OLICHKH CBOMCTB JIMHUN CBS3U MOMHMO U3Y4YEHHs 3aKOHOB IEpe/ladll CUTHAJIOB HEOOXOIMMO TaKKe
HCCIIEIOBAaHUE TPOLIECCOB, CBSI3aHHBIX C BO3/EHCTBUEM CTOPOHHMX 3JIEKTPOMArHUTHBIX IOJIEH Ha
HC u metoap! 3amuThl. YKa3aHHbIE BO3ICUCTBUS HA3bIBAIOT 3JIEKTPOMArHUTHBIMU BIUSHUSIMHU WU
npocto BausiHusMH Ha nenu HC.

Jannass mpoOiieMa sBIseTCS OOMIEH Ui BCEX CHCTEM M YCTPONCTB, CBS3aHHBIX C
reHepanueii, mnepemaadeld, MpueMoM M O0OpabOTKOW AIEKTPUYECKUX CHUTHAJIOB M Ha3bIBACTCS
poOJIEeMOIl AJIEKTPOMArHUTHON COBMECTUMOCTH. CyIIHOCTh €€ COCTOMT B TOM, YTO B IPOIECCE
MIPOCKTUPOBAHUS, CTPOUTENBCTBA M OKCIUIyaTallMM BBIIIECYKAa3aHHBIX YCTPOMCTB U CHUCTEM
HE0OXOJIMMO YYHUTHIBATh, C OJHOM CTOPOHBI, BO3JCICTBIE HA HUX CTOPOHHUX 3JIEKTPOMATHUTHBIX
MOJIeH 3aJJaHHOTO XapakTepa U 00ECIeYUTh JOCTATOUYHYIO JJISi X HOPMAIbHOM pabOThI 3alIUTy OT
9TUX BO3IEHUCTBUH, a C APYrOM — IPEAYCMOTPETh MEPOIIPUATHUS 110 OTPAHUYCHHUIO YPOBHEU BIIMSHUSA
JJICKTPOMArHUTHBIX IIOJIEM IIPOCKTUPYEMBIX YCTPOMCTB M CUCTEM Ha Jpyrue YCTpPOMCTBA
JOMYCTUMBIMU 3HAYECHUSIMHU.

[TpoGiieMa >3IEKTPOMAarHUTHOM COBMECTUMOCTH TpeOyeT HaxOXKICHHsI ONTUMAaJIbHOTO
peumieHus oOeux 3amad. B pesynbTaTe CTAaHOBUTCS BO3MOXKHOM COBMECTHAsl OSKCILTyaTalus
BBICOKOBOJIBTHBIX JIDII, MpOMBINIUIEHHBIX YCTaHOBOK, paaunocTaninii 1 HC.

Hcerounuku u Kiaccupurkanusi BHEIIHUX BJIUSHUH

Hcrounnkamu BHENIHUX BIMSHUN Ha IE€NU CBS3U SIBIAIOTCS JMHUU 3JIEKTpoIiepeaadu

(JIDII), snextpudummpoBaHHbIE KelIe3HbIE MOpOTH (ANM.K.I), MoimHble pamuoctaniuu (PC),



aTMOC()epHOE DIIEKTPHUYECTBO, HHIYCTPHUAIBHBIC ITIOMEXH, SICKTPUDUIIUPOBAHHBIA TOPOJICKON
TPAHCHOPT U JP..

DJEKTPOMAarHUTHOE BJIMAIOLIEE IMOJIE B OOIIEM CiIydae MOXKET COJepKaTh KakK MONepeyHbIe
(B2 u Hl), TaK W TPOAOJbHBIE (EZ " |'|2) KOMITOHEHTHI. BiusiHHS momnepedyHoro
3JIEKTPOMArHUTHOTO TOJISI MPOSBISIIOTCS MPU aCUMMETPUHU MPOBOJHUKOB B MOMNEPEUYHOM CEUCHHUU
Kabens. BnusHue NpOAONBHOTO MOJIS MPOSBISIETCS MPU MPOAOJIBHOW OMHYECKOW aCHMMETPUU
MIPOBOJIHUKOB, a TaKKe MPH EMKOCTHOW aCUMMETPHUH IeTleld OTHOCHTEIbHO 00osiouku (puc. 2.1).
[Tpu BHENIHUX BIUSHHUAX MPEOOIIAAACT BIUSHUE MPOJIOTHHBIX KOMITOHEHT.

720:Z20

a) 0)

Pucynok 2.1 — BnusiHue 3a c4éT momnepeyHoro a) ¥ NpoaoJIbHOro 0) mosei

[Ipn BHENIHUX BIMAHMAX WCTOYHMKU IOJIEH, KAK MPABHIIO, HAXOAATCS HAa JTOCTATOYHOM
yIaJeHUU OT IIeTIeH CBSI3U (b >>a),

B sToM cnydae BIusSIHUS ONPENESAIOTCS TAKXKE PAa3IUUYMEM IMOCTOSHHBIX COCTABJISIFOIINX
OTJICNBHBIX YYAaCTKOB IEIH, M BIUSHUS BO3HUKAIOT B IIEMHU «IIPOBOIHUK — 3eMJIsD» (000JI0UKa).
JIJ1st BHEIIHUX BIIMSIHUM XapaKTEepPHBI:

- pa3HbI€ JUIMHBI BIUAIOMINX, TOJABEP/KEHHBIX BIMSIHUIO U TPEThUX LIETIEH;

- MaJIoe 3aTyXaHue UCTOYHUKOB BimsiHUE (BBJI, amm.x.1.).
PaznuuaroT criemyrorniye BUbI BHEITHUX BIUSHAN (pHC. 2.2):

- DJIEKTPUYECKOE, O0YCIIOBIIEHHOE JICUCTBUEM DIICKTPUIECKON COCTABIISIONICH MOJIS;

- MAarHUTHOE, 00YCIOBIIEHHOE JICHCTBIEM MarHUTHOW COCTaBIISIONICH OIS,

- TAJTbBAHUYECKOE, TIOSBIISIONICECS BCICICTBUE HATUYHS B 3eMJIe OTYKIAIOIINUX TOKOB; 3TU

TOKH co3faroTcs BBJI, ncnonb3yromumu 3eMITi0 B Ka4eCTBE 0OpaTHOTO MPOBO/IA, 3a3EMIIUTEIISIMU.
BB/

Pucynok 2.2 — Buzpl BHEIIHUX BIMsSIHUN: E — anekrpudeckoe, H — MmarautHoe, | — ranpBaHnyeckoe;
BJI- BeicokoBONbTHAS nuHUS, JIC — THHUS CBI3H



ITo cTeneHN MHTEHCUBHOCTH BIIMSHUS JCIATCA Ha OITaCHBIC U MEIIAOIIHEC.

OmnacHble BIMSHHUS YIPOXKAIOT XKU3HU OOCTY)KMBAIOLIETO MEPCOHAJIa U MOTYT MPHUBECTH K

MOBPEXKACHUIO anmapaTypbl. OMacHBIM CUNTAETCS HANPSKEHHE U>368 o | >15m4

Memaromue BIMSHUSA NMPUBOAAT K IMOSBICHUIO ITOMEX, IIYMOB, UCKAXKCHUM, HAPYLICHUIO

HOpPMAaJIbHOW pabOThl CPENCTB CBS3M; MEIIAIOUIMMH CUUTAIOTCS HaNpsHKEHUE U~=1.2uB ,

| ~1 MA.

TOK

Bremnue BausHus noapasaensiorcs Ha anurensusie (1 >1c) u kparkospemennsie (t<1c).

JleiicTBHS BHEIIHUX UCTOYHUKOB OBIBAIOT KaK MOCTOSSHHBIMU, TaK U CIIy4ailHbIMH.

BHemiHue BiMsHUSA, B 3aBUCHMOCTH OT MX HPHUPOABI, ACHCTBYIOT KaK HAa METAJUIMYECKHE
Ka0enu, Tak U Ha ONTHYECKHE.
Bausinue arMocgepHOro 3JeKTpu4ecTBa

OnacHOMY BJIMSIHUIO aTMOC(EpPHOTO AIIEKTPUYECTBA MOABEPralOTCA KaK BO3AYIIHbBIC, TaK U
KabenpHbIe JTMHUU CBsi3U. Ha Tepputopum YKpauHbI rpo3bl HAOMIONAIOTCS MOBCEMECTHO, YHCIIO
I'PO30BBIX JAHEH B rOJly B OTJIENBbHBI paiioHax B cpenHeM jpocturaer 25 — 30.

BepositTHoe 4mciio mOBpexAcHUN KaOeneld MOJHUEH XapaKTepU3yeTCs TUIOTHOCTHIO

MOBPEKICHUN — OOIIMM YHCIOM OTKa30B B CBs3H, OTHECEHHBIX K 100 KM. Tpacchl KabGenbHOM
n= N 100

JIMHHUHM B TOJ ¥ onpeaersiercs Gopmynoi , KL

rae N — ob1iee 9rciio onacHbIX MOMagaHui MOJTHUH B Kabenb; K — mepuo, 3a KOTOpbIi MPOU30IILI0

N moBpexeHuid, aeT; L — mmHa Tpacchl, KM.

OnacHOCTh TMOBpPEXJEHUS KaOETbHOW JIMHUU 3aBUCUT OT COCTOSIHMSI TpyHTa H
MPOBOAUMOCTH 0000ukn Kabemns. OmacHOCTh TMOBPEXKICHHS KaOelss BO3pacTaeT B TPYHTax C
OOJIBIITUM COTIPOTHUBJICHHEM (TIECKE, TJIMHE W JAp.) U MpHU OOJBIIMX COMPOTUBICHUSX OOOJOUKH.
OnacHOCTh TOBpEXKJICHUSI Kadels C aTlOMHHHUEBON 000J0YKON MEHbIe, 4YeM CcO CTaibHOW. Ha
ONITUYECKUE KaOeNI, UMEIOIINE METALUTHYECKUE 000JOUYKH U METAITUYECKHE OPOHEBHIE MOKPOBBI,
aTMOC(epHOe AIIEKTPUUYECTBO ACUCTBYET TaKke, Kak U Ha oObIYHbIC Kabenu. OnTuueckue kabenu
MMEIOT 4Yalle BCero To(QpUpPOBAaHHBIC AaTIOMUHUEBHIE OOOJOYKH, YTO CHIDKAET BEPOSTHOCTH
MOBPEXKACHUSI 3TUX Kabesei aTMOCHEpHBIM 3JIEKTPUUECTBOM.

MosHust — DJJIEKTpUYECKHH pa3psa  depe3 Bo3ayx. [lyTh, 00pa3oBaHHBIA pa3psaoM
aTMoc(epHOro 3JeKTpPUYECTBA, HA3bIBACTCA KaHAJTOM MOJHUHM. KaHanm MoIHHMM MMeeT MpUMEpHO
CIIeyIOIIMe TapaMeTphl:

- HaNpPsDKCHUE 10 10° -10° B;

- TOK B KaHaze 10 20 — 30 KA;

- umrtenbHocTh yaapa 0,3 — 0,5 c;

- OCHOBHasl yactoTa kKosiebanuit 5 — 10 kI'1;

- JUIMHA KaHaJla MOJIHUH 2 — 3 KM;

- TeMieparypa B kanaie o 20000°C

Ha npoBonax BO3AYIIHBIX JMHHMM CBA3M BCIEACTBHE AIEKTPOCTATHUECKON MHIYKIHUH INPH
IPO30BBIX pa3psiiax BO3HUKAET BBICOKOE HANPSDKEHHWE, 4YTO NPEJICTaBISIET ONACHOCTh  JUIS
CTaHIIMOHHOW anmnapatypsl. IIpu npsmom nomaganuum monHuu B BJIC moryr pacniaBuTbCs €€
IIPOBOZA, OMOPHI XK€ NPHU NPSIMOM IONAJaHUU MOJHMU paspywmatorcsa. s 3ammurer BJIC ot
aTMOC(EPHOro AIEKTPUUYECTBA IPUMEHSETCS KaCKaAHasl 3alllUuTa, MOJIHUEOTBOIBL.

[ToBpexxnenus kabens OT NONajaHus MOJHUY ClIENyIOIIue:

- pacriaBJIeHUE CBUHIIOBBIN 000JI0YKH MO ACHCTBUEM BBHICOKOM TEMIIEPATYPHI;

- 00ropanue U30JALHUH, BHEITHUX HEMETAIUIMYECKUX TOKPOBOB;



- pacruIaBiICHUE >KUJT KaOems;

- paspylleHHe BHEIIHEH MeTaNTM4ecKoil 00oyouku Ha pacctossHuM 710 10 M OoT MecTa
OpSMOTO TOMaJaHusl MOJHHH, OOpa3oBaHHE BMSTHH, NIpPOTHOOB BCIEACTBUE PpACIIMPEHUS
00pa30BaBIIUXCS OT TOPEHHUS T'a30B;

- Ipo06oi M30IIIUN KaberIsl.

MonHueli dYame TOpaKaroTCsi BBICOKHE HA3eMHBIC MPEIAMETHI, IOITOMY KabeIb

h~20m

MIPOKJIA/ILIBACTCS HAa PACCTOSTHUH OT KPOMKH JIeca WIH OT OJJUHOKO CTOSIINX JIEPEBHEB.
[Tpu monagaHuy MOJTHUH B IEPEBO BO3HHUKAIOT 3HAYUTEIbHBIE TOKH, KOTOPHIE MOTYT MOIACTh Yepe3
KOpPHH JIepeBbeB Ha Kabesb (puc. 2.3).

Puc. 2.3 — [leiicTBrie MOTHUM Ha Ka0ellb: a) HEMOCPEACTBEHHOE TIoNaaHme; 0) yepe3 AepeBo

Jiss  yMeHbBILIEHHsSI OMAacHOrO BO3ACUCTBUS aTMochepHoro snekrpuuectBa Ha JIC
MIPOBOJSATCS CJICAYIOIINE MEPOIIPUSITHUS:
- IPUMEHEHHE TPO30CTOMKUX Kabeneill ¢ MOBBIIICHHON MPOBOAUMOCTBIO O0OJIOYKHU
(TFOMUHHEBOM, METHOM ) U C TIOBBIIICHHON U30JISAIIUCH;
- BKJIIOYEHHE B MOHTAXKHBIX My(pTax MaiorabapuTHbBIX pa3psAHUKOB;
- IPUMEHEHHE IPO303aLTUTHBIX TPOCOB, KOTOPBIE MPOKJIaAbIBAIOTCS Ha/ Kabesem;
- Ha BOJIOKOHHO—ONTHYECKHX JHHHIX CBS3U IenecoodpasHo mpumeHenne OK, ne
coJiepKallNX METAJUIMYECKUX JIEMEHTOB;
- Ha CTAHLUHUOHHBIX COOPYKEHUSIX YCTAaHABIMBAIOTCS MOJHUEOTBO/AbI, BEPTUKAIbHbIE
BBO/IbI U anmaparypa 3allUIIatoTCs TAKKe pa3psIHUKaMHU.
BiausiHue paaMocTaHUUi HA JIMHUM CBA3HM
Papnocranuuy oka3biBalOT MELIAIOIIEE BIMSHUE HA BHICOKOYACTOTHBIE KaHAJIbI CBSI3U, €CIIU
ux paboyrie 4YacTOTHI COBMAIAIOT ¢ AuanazoHoM BY cucrem.
Ha JIC oka3pIBalOT HENMOCPEICTBEHHOE BIMSHHE PAJUOCTAHIIUU JITUHHOBOJHOBOTO (30 —
300 k['m) u cpemneBosmHoBoro (300 — 3000 xI'm) muamasoHoB. Boibie BcCero MmoaBepKEHBI
BIIUSIHUIO PaJIMOCTaHIIMNA BepTUKaIbHBIE TPOBOAA — BBOABI Iieneil B cranuuio. Hanbonee MolHbIMU
SIBIITFOTCSI PAJAMOCTAHITNH, PabOTaroIIHe Ha OOIBIINE PACCTOSTHHSL.



CremneHp MEIIAOIIEr0 BIUSHUS PaJOCTaHIUI 3aBUCUT OT CJIEAYIOIUX (aKTOpPOB:
- U3JIy4aeMOM PaJuOCTaHLMEN MOLTHOCTH;
- B3auMHoro pacnonoxenus JIC u paguocranuuu;
- MPOBOAMMOCTH 3E€MJIH.
PaguocTtaHiiny cO3aI0T BEPTUKATBHYIO COCTABISIONIYIO AJIEKTPOMArHUTHOTO TOJIsA (pHC.
2.4) 3aTyXamIyo 1Mo 3aKoHy, MB/M:

_ 2.45 Pu3/z E. e—Kar

8

r

rae P — MOITHOCTD M3IIydeHUs pagronepeaaTInKa; Koy = a)\/E - BOJIHOBOE YHCIIO IS
cBOOOTHOTO MpOCTpaHCcTBa; F — K03 durueHT ocnabaeHus mois 3a CYET 3eMIIK; I — PaCCTOSHUE OT
PaMOCTAHIINH IO TUHUH, KM.

3a cuéT KOHEYHO! MPOBOAMMOCTH 3€MJITU TOSIBIISIETCS TOPU3OHTANIbHAS COCTABJISIONIAS (PHC.
9.4) mons, MB/m:

E, =E, /6040,

rae A JUTMHA BOJIHBI, M; Os. MPOBOANMOCTH 3eMiIH, CM/M.

OTON COCTaBJSIONIEH OMPENeNsAIOTCS TOMEXH B JIMHUM CBs3U. Melawoniee BIHSHUE
YBEJIMUYMBAETCS MPU YBEJIMYEHUH YAaCTOThl W yYMEHBIIEHUH MPOBOAMMOCTH 3emiu. Haubombiiee
BIIUSIHUE BO3HUKAET B KaOeNsiX, MPOJOXKEHHBIX B TPYHTAX C BBICOKUM COMPOTHBIIEHUEM (TJIMHA,
MECKH, CKaJIbHBIE TPYHTHI). ['pyHTBI C BBICOKOW MPOBOIMMOCTHIO AIKPAaHUPYIOT B HEKOTOPOM
CTENEHU TOPU30HTAIBHYIO COCTABIISIFOLLYIO JIEKTPUYECKOTO MOJIS.

Ep
A E
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Pucynok 2.4 — Bnusinue paanocranuuii Ha JIC



B3aumnoe pacnonoxenue JIC M paaMOCTaHIMM  CYIIECTBEHHO CKa3bIBaeTCsl Ha
MHTEHCUBHOCTHU BJIMSHUS. DTO PaCHOIOKEHUE XapaKTEePU3yeTCsl YIIIOM B3aUMHOIO PaCIOJIOKEHUS

¢ (puc. 2.5). B aTom citydae cripaBeInBoO.
E o = E r COS@
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@
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Pucynox 2.5 — Bnusaue paguocrannuii Ha JIC ipu pa3nuyHbIX IIUHAX JTAHANA

I[Ipu  nepnengukynsipHoM  pacnojoxkeHuun  JIC ~ OTHOCUTENBHO  HAaNpaBICHUS
pacnpoCcTpaHeHHUs oIl PAIMOCTaHLIUK BIUSHUE MUHUMAIBLHO, MAKCUMAIbHOE BIUSIHUE BOSHUKAET
npu coBnaaeHun Tpaccsl JIC W HampaBieHUs pacIpOCTPAHEHHUs BOJHBI IepefaTyuKa
pPaguoCTaHILIUH.

U3 pucyrKa 9.6 cleiyer, 4To CymecTBYeT s 30HbI Bausnus. B some |, ¥~ 90" 50" ¢

E .
YBEIIMYCHUEM [ Iy YBCIMUUBACTCA, COOTBCTCTBCHHO YBCIIMYUBAIOTCA BJIMSHUA. Bo BTOpOU 30HC
IIpA YBCIIMYCHUM PACCTOSHHUA I BIWSIHUSI YMCHBIIACTCH. MaxkcumManbLHOE BIMSHHUE BO3HHKACT npu

¢ =40" +50"

30Ha JEHCTBUS PAAMOCTAHIINKA HA CUMMETPUYHBIA Kabelb COCTaBIIET 3,5-8 kM. B
3aBUCHMOCTH OT Marepuaia 0OOJIOYKH, Ha KOAKCHAJIbHBIM - 70 3,5 KM, Ha ONTHYECKUN Kalesb

paauocTaHIus, ecTeCTBEHHO, He AeiicTByer. Ha BJIC 3ona BnusiHust paaroctanuuu cocrasiser 500
— 1000 kM.

BBJI4 Bausinue JuHuii 3jIeKTponepenayn

JIDII pensitcst HA IMHUM TTOCTOSIHHOTO TOKA M IMHUU NiepeMeHHoro Toka. Hanpsokenus JIOIT
noctosHHoro Toka: 400; 500; 600; 800; 1000 xB.

JIMHUH 3JIeKTPOIIepeadun IEPEMEHHOTO TOKA HUCIIONB3YIOT, KakK IpaBuiIo, Tpexdasuelii Tok (puc 2.6).
Hanpsioxenue JIDIT nepemennoro toka: 3,3; 6,6; 11; 35; 220; 500 u 750 xB.

Brnusaus, okaseiBaembie JIDII Ha 7WHWUM CBA3M MOTYT OBITh SJEKTPUYECKHUMH U
MarHUTHBIMHU. DJeKTpuueckoe BimsiHUE co3fpaércs JIDII ¢ GompmMu HanmpsDKCHUSMU, MallbIMU
TOKaMH ¥ OOJIBIIIMM BOJIHOBBIM CONPOTHUBIICHHEM. MarnutHoe BiusiHue cosnaércs JIDII ¢ manpim
BOJTHOBBIM COIIPOTHBJICHUEM, JTH JUHUU WMEIOT OTHOCHUTEIHLHO Majoe HAMpSHKEHHE W OOJIbIITNe
TOKH.



Cummetpuunbie JIDII cozmatoT Gonbine 3eKTpUYecKue BIUsSHUS, HecuMMeTpudHbie JIDIT
B aBapHﬁHOM PCKUME HUMCIOT 6OJ'II>H_II/IC YPaBHUTCIBHLIC TOKU W CO3JAI0T CHUJIBHBIC MArHUTHBIC

S N N

a) 0)

S

I10JIA.

B)

Pucynok 2.6 — Pexxumbl paboter JIDII: a) CHAMMETPUYHBIN C H30JIMPOBAaHHOM HEUTPAJIBIO; 0)
CUMMETPUYHBIN C 3a3eMJIEHHON HEUTPAJIBIO; B) HECUMMETPHUYHBIHN «J[Ba TTPOBOJIA - 3EMJISD)

PaznuyaroT HOpMabHBIN, BRIHYKICHHBIA U aBapUUHBINA pekuMbl padoTh JIDIT.

B HopManbHOM pexkrMe JTHHHS paboTaeT MOCTOSHHO.

BbIHYXIIEHHBIE pEXUM — 3TO TOT, HPH KOTOPOM JIMHHUA pPabOTaeT ornpenenéHHbIN
IIPOMEXYTOK BPEMEHH B pEXKHUME, OTJIMYAIOIIEMCS OT HOPMAalbHOIO.  ABApUNHBIA pEXUM
BO3HHUKACT, HANPUMEp, TpU OOpBIBE M MaJeHUM Ha 3eMIIIO (3a3eMJICHHH) MPOBOAA OJHON u3 (a3
Tpex(da3zHOW JHMHUU C 3a3eMJIEHHON HEUTpPajbio, YTO SKBUBAJIEHTHO KOPOTKOMY 3aMBIKAHHMIO B
nuauu. [lpm 3a3emieHun ogHOW W3 (a3 JTUHUM C H30JMPOBAHHOM HEUTpPaNIbl0  BO3HHKAET
HEYpPaBHOBENIEHHOE HaNpsHKeHUe, paBHOE 1,73 MUHENHOTO.

JIuHUY MOCTOSTHHOTO TOKa NEeWcTBYIOT B nuarna3one 4actor 0...30 xI'1, 4to oOBsicHsAeTCS
HaJU4YMeM NyJbCALMI B BBIIPSIMIECHHOM TOKE, OHM CO3/AaI0T KaK ONACHOE, TaK M Mellarouiee
BIIMsIHME. JIMHMM TEPEMEHHOTO TOKa CO3/Aal0T BIMSHUS Ha YacTtoTax, KparHeix 50 I'm. 910
OOBSICHACTCSI HEUACATHHOCTHIO TEHEPAaTOPOB MEPEMEHHOTO0 TOKa M OTIMYUEM €ro (opmbl OT
ujeanbHOl cuHyconpl. KpaTHble TapMOHUKY IEHCTBYIOT Ha KaHAJIbl TOHAJIBHOM YaCTOTHI.

BoznymiHble TMHUM CBSA3M MOABEPIKEHBI KaK 3JEKTPUUECKUM, TAK U MAarHUTHBIM BIUSHUSM.
Ha xaGenbHble nUHUU B OOJbIIEH Mepe ACUCTBYIOT MarHUTHBIE IOJISA, SJIEKTPUYECKOE MOJie B
3HAYUTENIBHON Mepe ocialisieTcss MOBEpXHOCThIO 3emyid. Ha kaOenbHBbIE JIMHUM C ONTHYECKUM
kabemem JIDII BiusHus He oka3wiBatoT (puc 2.7).

B Hacrosimee Bpems Uil OpPraHU3allid  BOJOKOHHO — ONTHYECKUX JIMHUW CBS3U
UCIIONIB3YIOTCS  OMOpBhl JIMHMM dJekTporepenadyd. B a3Tom ciywyae onrtuyeckue Kabenu
nojBemmuBatoTcst Ha onopax JIDII. Pa3paboranbl pa3nuyHble TEXHOJIOTUU TakuX JUHUHN cBsa3u: OK
HABHBAETCS HA TPO303AILUUTHBIN TPOC, BOJIOKOHHBIE CBETOBO/Jbl BMOHTUPOBAHbI B TPO303allUTHBIN
Tpoc. B Takux JMHMAX Ha KBapLEBOE BOJOKHO JCHCTBYET BBICOKAs HANPSKEHHOCTb



JJIEKTPUYECKOTO IO/, YTO MHMPUBOAUT K HEKOTOPOMY M3MEHEHHIO ITOKa3aTellsd IPEIOMIICHHS,
BO3MOYKHOMY HM3MEHEHMIO CTPYKTYpbI cTekia. OMHaKo 3THU BIMSHUS BO3HUKAIOT NMPH OOIBIINX

E>10 xB/ m

HaNpPsHKEHHOCTSIX JIEKTPUYECKOTO Mouis ( )

a) 0)
Pucynoxk 2.7 — OCOOCHHOCTH BIUSHUS HA JIMHUU CBSI3U:

a) BO3AyIIHBIC; 0) KaOeIbHbBIC

Bausnue 3HeKTpl/I(l)l/IIll/Ip0BaHHbIX KCJIC3HBIX 10POI' U TOPOACKOI'0 JIEKTPOTPaHCIIoOpTa

KoHTakTHBIE CeTH MarucCTpajJbHBIX W IMPHUTOPOTHBIX AIIEKTPUDUIMPOBAHHBIX >KEIE3HBIX
JIOPOT W TOPOJICKOTO 3JEKTPOTPAHCIIOPTA TAKKE OKa3bIBAIOT BIUSHUS HA JIMHUM CBSI3U.
HaHpH)KeHI/IG B KOHTAKTHBIX CCTAX IMOCTOSHHOI'O TOKA.

- TOpoACKOoM AnnekTporpaHcnopt — 600 B, mocTosHHBIHN TOK;

- IPUTOPOAHBIE LK. 1. — 3,3 KB, NOCTOSIHHBIN TOK;

- MarucTpajibHbIE LK1, — 25 KB, mepeMeHHBII TOK.

JIvanm AIEKTPUPUIIUPOBAHHOTO TpaHCIopTa SIBJISTFOTCS OJTHOTIPOBOJTHBIMU
HECUMMETPUYHBIMH  CHUCTEMaMH C HCIIOJb30BaHHEM 3eMJIH (PEbCOB) B KadyecTBE OOpaTHOTO
MPOBOJIa, B KOTOPOM TMPOTEKAET CHJIbHBIA HEYPAaBHOBCIICHHBIH TOK M BO3HHKAET CHJIBHOE
MAarHUuTHOE BJIUIHUE. TOK B KOHTAKTHBIX CETIX 9JI.K.AI. B HOPMAJIBHOM PCKUME HOOCTUTaCT
HECKOJIbKUX COTEH ammep. JNeKTpU(PHUIIMPOBAHHBIA TPAHCIOPT CO3AAET KaK OMACHOE, TaK H
MCIIAKIIICC BIIUSHUA. KpOMe MArdimTHOI'O BJIMSHUS 3TU CHUCTEMbI CO3JAK0T TaJIbBAHHUYCCKOC
BIIUAHUC, T. K. ABJIAIOTCA UCTOYHHUKAMH CHJIBHBIX 6J1y>1<z[a10umx TOKOB.

Jluany SneKTpUUITMPOBAHHBIX KEJIE3HBIX JOPOT MEPEMEHHOTO TOKA BIHSIOT B OCHOBHOM
Ha yactote 50 ['y 1 B AMana3oHe TOHAJIBHBIX YacTOT. JIMHMU MOCTOSTHHOTO TOKa JIEUCTBYIOT Kak B
JIHalia30He TOHAJBHBIX YacTOT, Tak M Ha yacToTax mo 30 kI,

Jlmaum »1.0K..  OKa3pIBalOT Oonbluee BiusHue, dyem JIDII. Bnusnue Ha kxaOelabHBIE U
BO3YIIHBIC JIMHUHU, TAKOC K€, KaK U BIIUAHUC JI3H Ha BOJIOKOHHO — OIITHYECKUE TUHUU CBI3U ITHU
JIMHUN ,Z[GﬁCTBPIH HC OKa3bIBAKOT.

PacuéT omacHOro MArHUTHOI'O BJIUSHUA



OnacHoe  MarHMTHOE  BIUSHHE  CO3JAI0T  HECUMMETPUYHBIE  CHCTEMBbl  (JIMHUHU
ANEKTpONEpeaun, 1.5K.1.) KaKk B HOPMAJIbHOM TaK U B aBapUMHOM pexuMax. MarHUTHOE BIMSHUE
xapakrepuzyercsi nmpoaoiabHoit D/1C, KoTopas HaBOAWUTCS HA BHEIIHEH MeTauInyecKoi 000Jiouke
KabeJsi MarHUTHBIM 1oJieM, B:

A; w = 27f , F=501y% _ yacrora BiusiHUS, | — JyiMHA y4yacTka

rae | — BOMSIONIUN TOK,
commkenust JIC u JIDII, kxm; S — xoaddUIHEHT 3KpaHUPOBAHUS JUHUW, M — MarHUTHas CBS3b

mexny BBJI u JIC, I'a/km

In 2 +1/-107*
1,75ka

, (2.2)

k=.ou,o o
rae EE , Hs U 3 - MarHUTHAas MPOHHUIIAEMOCTh ¥ MPOBOJIUMOCTH 3€MJIH, d —

sKBUBaJieHTHas mupuHa commkenns mexay BBJI u JIC (puc. BBJL.8). O6srun0 commkenne BBJI u
JIC HenmapannenbHOoe, NpHU pacdy€rax OHO 3aMEHSETCS DSKBUBAJEHTHBIM €MY IapajuleIbHBIM
CONMMKEHHUEM.

BBJ1 3

Pucynok 2.8 — Commxenne BBJI u JIC: a) kocoe; 0) S5KBUBaJICHTHOE TapaslieIbHOe

DKBHBAJICHTHOE MapajuIeIbHOE COMMKEHIE OnpenemsieTcs: hOpMyIIon:

a, =\a,

B cnydae cmokHOW Tpaccel cOmmkenus (puc. 9.9) mpomompHas 2JIC paccumTBIBaeTCS TIO
DKBHUBAJICHTHBIM YyYacTKaM COJIDKCHHSI W 3aTeM MPOU3BOJUTCS CYMMHPOBaHHE IO BCEM Yy4YacTKaM
CONMKEHUSL.

n
E, =wl; > m;S;
i=1 , (2.3)

rae N — 9UCI0 YIACTKOB CONMMKEHUS, OCTANbHBIC BETMINHBI cCOOTBETCTBYIOT (BBJI1). Koaddunuent

S

SKPAHMPOBAHUA ~ | ONpe/enseTcs OOIMM SKPAHUPYIOIMM JeHCTBAEM Tpoca 1 , peibcoB P :



BB/

Pucynok 2.9 — Cnoxnas Tpacca cOMKeHUs

[Ipy mpoBeneHUM TNPAKTUYECKUX PACYETOB OOBIYHO MOJIB3YIOTCS HOMOTpaMMaMH IS

OIIpeeICHUS m; . BnusiHue pactér ¢ yBenuueHHEM JJIMHBI JUHUM, BEIUYHUHBI BIUSIOIErO TOKA U
npooaumocty rpyHra. Ilpogonsnas O/[C He noykHA MPEBHIIATH HANPSHKEHUE TUCTAaHIIMOHHOTO
MUTAHUS.

3anuTa JUHHUI CBA3HM OT BHEIIHUX BJIUSAHUMI

Jns nmpenoxpaHeHHsT COOPYKEHHMM CBSI3M OT BHEIIHMX JJIEKTPOMAarHUTHBIX BIUSHUU
MPOBOAMTCS KOMIUIEKC 3alIUTHBIX Mep Kak Ha Biusomux auHusax (JIDIL, sn.kx. 4., paguoctanium),
TaK ¥ Ha JIMHUAX cBs3u (Tabm. BBJI-1).

DKpaHUPYIOMIUE TPOCHI SABISIOTCSA 3(PGEKTUBHBIM CPEACTBOM 3allMThl KaOenel CBSI3U OT
BO3/ICHCTBUS BHICOKOBOJIBTHBIX JIMHUHM, aTMOC(EPHOTO 3JEKTpUUECTBa U paanocTanuuii. Hapsmy ¢
SKPAHUPYIOMIMMHU 00O0JIOYKAMH 3aIlUTHOE JECHCTBHE OKA3bIBAIOT TAaKXKe TPOCHI, HABEIIMBaeMbIe Ha
BIMSIOIIMX JIMHUSX W MpOKJaabiBaeMble Haj kabemem (puc. 2.10 a ). IlpuHumn neiictBus
SKPAaHUPYIOIIETO Tpoca BUJECH u3 pucyHka (2.10 0).

Pucynok 2.10 — CxeMa pacnojioeHus Tpoca U kades a);

TIPUHITAT SKPAHUPYIOIIETO AEHCTBHS Tpoca 0)



IIpu nporekanuu o BBJI B Tpoce v B JIMHUU CBS3U MHAYLUUPYIOTCS COOTBETCTBEHHO TOKHU

| I I .
13 u "12, Ho tok Tpoca l13 papomur B uEMM TOK 32, IPOTHUBOIIONOKHO HANPABICHHBIH TOKY

I | -1
12 y B WTOre TOK B JIMHUM CBS3HM yMEHbIIAeTcs P& ~ 12 '32 D((heKTUBHOCTH SKPAHUPYIOLIETO

JEUCTBHS TPOCa TEM BBINIE, Y€M MEHBIIE €ro CONPOTHBICHUE M Jydlle OH 3a3eMiIEH. OOBIYHO
Sp=05-06 , S, =04-05
, :

Peoyxyuonnvie mpancghopmamoper (PT) siBasitorcst 3pGEeKTHBHBIM CPEJCTBOM 3alTUTHI OT
BBJI. IlepBuunas | u Bropuunas |l oomotku PT nMeroT oquHakoBoe YMCIIO BUTKOB U HAMOTAaHbBI Ha
3aMKHYTBIM JKele3Hbl cepaeyHuk. [lepBuuHas oOMOTKa BKIIIOYAETCS B pa3pe3 METAUTMYECKOTO
MOKpoBa kabenst (000J104Ky, OpOHIO) 3aIIHIIaeMOro Kabemsi, a BTOpUYHAas B pa3pes3 KUl kadems.

\

s ]/ />

Pucynok 2.11 — IIpuniun AeHcTBUS PeIyKIIHOHHOTO TpaHchopMaTopa

[Tepuunass oomoTrka PT OOBIYHO BBIMOJHSETCS W3 MEAHOTO HM30JMPOBAHHOTO IPOBOJA,
MOTIEPEYHOE CEYEHUE KOTOPOro paBHO OOIIEMy HKBHBAJIEHTHOMY IIONEPEUYHOMY CEUEHHUIO
METAJJTNYECKOTro MOKpoBa kabens. BropuuHas oOMOTKa MpeCcTaBiIsSeT My40K H30JIMPOBAHHBIX KU

KabeJss 0 KOHCTPYKIIMUA OJIMHAKOBBIX C KWJaMH 3amnuinaemoro kabemns. [Tpunmun neiictBust PT

npezncrasiex Ha puc 2.11. Koadduuuent sxkpanupoBanus ognoro PT Spr =03,

Omcacvigarowue mpancghopmamopsl u ceraxcusaioujue yCmpoucmad.

OrtcacpiBaromiye TpaHcPOpPMATOPBI UCIIONIB3YIOTCS /Il YMEHBIICHHUST MATHUTHOTO BIIMSIHUS
KOHTAaKTHOM CETM IJ.K.JI. [EPEeMEHHOro Toka. [IpuHIMO  AEHCTBHS  OTCACHIBAKOLIETO
TpanchopmaTopa siceH u3 pucyHka 2.12.

O6paTHbIM NpoBoAa

g

gy KOHTaKTHbIN —

O6paTHbIN NpoBoa

KOHTaKTHbIN




6)

Pucynok 2.12 — CxeMa BKJIIOYSHHS OTCACHIBAIOIIEr0 TpaHchopMaTopa: a) ¢ 00OpaTHBIM IIPOBOIOM;
0) 6e3 oOpaTHOrO MpoBoIa

[TepBuunas oOMoTka TpaHchOpMaTopa BKIIOUASTCS TOCIEAOBATEIHHO B KOHTAKTHBIN
MIPOBOJI, BTOpUYHASI — TUOO B PENbCHI, MO0 B OTJCIBHBIN OOpaTHBINM MPOBOI, MOBEIIMBACMBIN Ha
OMopax KOHTAKTHOW ceTH. TOK KOHTAaKTHOW CETH, MPOTEKas MO MEePBUYHONH OOMOTKE, HHIYLUPYET
BO BTOPHYHOH OOMOTKE MPOTHBOIMOJOXHO HaIpaBICHHBIM TOK. TOK, BO3ZHHMKAIOIIUKA B 0OpaTHOM
MIPOBOJIE MHAYLIUPYET B Kabele TOK, HalpaBjeHHe KOTOPOTro MPOTUBOMOJIOKHO HAMIPABICHUIO TOKA,
HaBeJEHHOIO B Kabelle TOKOM KOHTaKTHOTO MpPOBOJA, TakWM 00pa3oM CyMMapHBI TOK,
HaBeNEHHBIN B Ka0eile He3HAYUTEIbHBIIA.

Jns crnaxuBaHus NyJIbCaldii TOCTOSTHHOTO TOKA JIMHUM 3J1.K.J. UCIIOJb3YIOTCS PEAKTOPHI C
PE30HAHCHBIMHU KOHTYpamu (puc. 2.13)

K KOHTAKTHOMY
' »
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Pucynok 2.13 — CxeMa CriiakuBaroUuX YCTPOHUCTB

Pe3onaHcHBIE KOHTYpHI HACTPaWBAalOTCS B PE30HAHC HA COOTBETCTBYIOIIME TapMOHUKU
MyJBCUPYIOLIETO TOKA U 3aMBIKaIOT HAKOPOTKO IIETH 3TUX FApMOHHUK.

3azemiieHue Kaoeael cBsI3H

3azemnenue - 93TO YCTPOWCTBO, COCTOAIEE W3 3a3eMJIMTENIEM W TPOBOJHUKOB,
COCAMHAIONINX 3a3€MIIMTENM C JIEKTPUUECKUMH YCTaHOBKAMHU. 3a3€MIIUTENb — 3TO MPOBOJIHUK HIIH
rpynmna TpPOBOAHUKOB, BBIIIOJHEHHBIX W3 MPOBOMIAIIEIO MaTepuajga W HaXOJIAIIErocs B
HEMOCPEJACTBEHHOM COIMPHUKOCHOBEHUH C TPYHTOM. 3a3€MIIMTENH BBHITIOJNHSIOTCS B BUOE TPYOHI,
CTEPIKHSI, MOJIOCHI, JINCTA U JP.

B 3aBHCHMOCTH OT BBINMOJTHAEMBIX 3a3€MIICHUSIMH (QYHKIIMH pa3iuyaioT padbodee, 3alIUTHOE
W TUHEHHO — 3allIUTHOE 3a3EMJICHUS.
Paboyum 3a3emnenuem Ha3bIBaCTCS yCTPONUCTBO, MIPEAHA3HAYECHHOE JJISI COSTUHEHUS anmapaTypsl ¢
3eMJIEH, CITy’Kalllee OJTHUM U3 MPOBOJIHUKOB JIEKTPUYECKON LIETIH.



3awumnoe 3azemnenue TIPETHA3HAYCHO IJIsI COCOUWHEHHUS] C 3eMJIEH YCTPOWCTB 3alllMThI

(MOJHHEOTBOIOB, Pa3PATHUKOB), a TAK)KE METAJUIMYECKUX YACTeH 000pYyIOBaHMSL.

Jlunetino — 3awumuoe 3azemiieHue — 310 YCTpOﬁCTBa JJIA 3a3€EMIICHUA MCTAJIJIMYCCKHUX 000J104eK U

HKpaHOB Kabeseu.

BOl'IpOCbI U 3aJaHUA 11 CAMOKOHTPOJIsA

1.
2.
3.

o

8.
9.

10.
11.
12.

13.
14.
15.
16.

OxapakTepu3yiTe HICTOUHUK BHENTHUX Koyiebanuii Ha JIC.

Oxapakrepusyite BHemHue Biusinus Ha JIC.

Kakue BnusiHuS Ha3bpIBAIOTCS MeUIAOIIMMHM, omnacHbiMH? [IpuBeaute HOPMBI 3THUX
BIIUSTHUM.

OOBbsicHUTE BIUSHUE aTMOCHEPHOTO AIIEKTPUIECTBA HA PA3INYHBIC JIMHUU CBSI3H.

Kakue noBpexxaeHust kaOelst BBI3BIBAET aTMOC(HEPHOE IIEKTPUIECTBO?

Kak BIMSIOT Ha IWHUM CBSI3U PAAMOCTAHINH, KaKUMH (DaKTOpamu OMpeeseTcs
WHTEHCUBHOCTb 3TOT'O BIUSHHUS?

[IpuBenuTe KiaccUPUKAMIO JTMHUN JJICKTPOINEpPEaaun, 0XapaKTePU3yUTe PEKUMBI UX
paboTHI.

Kak BIUAIOT TUHUY 3JEKTpOINepe1aui Ha Pa3InyHble TUHUU CBI3U?

OOBsICHUTE CYLTHOCTh OMTACHOTO MAarHUTHOTO BIIUSHUA.

Kakumu dakropamu onpenensieTcss BEIMYUHA OMTACHOTO MAaTHUTHOTO BITUSHUS?
OO0bsicauTe MeTOIUKY pacuéra mpogonsHoit DJIC u e€ cMmbIc.

Kakue wmepsl 3amutel npuMeHsaroTcs s 3amuThl JIC OT oOmacHOro BIUSIHUA
BBICOKOBOJIbTHBIX JINHUI?

OObsicHUTE PUHLIUIT ACHCTBUS peAYKIIMOHHOTO TpaHcopMmaTopa.

OO®bsicHUTE IPUHLIUIT ACHCTBHS OTCAChIBAIOIIEr0 TpaHchopmaropa.

OOBsiICHUTE TPUHITUTT ACHCTBUS CTIIAKUBAIOIUX YCTPOUCTB.

Kakwue 3a3eMieHus UCIIONIb3YIOTCA HA JIMHUAX CBSI3U, KAKOE UX Ha3HaueHHUe?

IInceMeHHbIe 3aHaHUA

1.

[IpuBenuTe cxemy MPOKIAIKU T'PO303ALIUTHOTO TPOCA, €CIM Kabeiab MPOXOIUT BOIU3U
OJUHOYHOTO JIepeBa.

[MpuBenure cxemy KackaaHoW 3amuThl. OOBACHWTE, HA KAKUX JIMHUSAX OHA
[IPUMEHSAETCS.

Onpenenure HEOOXOAUMBIA KO3(PUIIMEHT SKpaHUpoBaHUs, eciu mpononbHas DJC

E, =3000g IPH TUCTAHIIMOHHOM MUTAHUM Kabens Uy, =3600p,

U o =20

Hanpspkenue B TMHUUM 3JE€KTpoIiepeadn kB, cymmapHas Harpyska B JIMHUU

_ 4
R, =10 Oum. Kakoe BiusHMe OKa3bIBAET 3TA TUHUSA?
al :100 M:

b

Paccuurtate npogonsuyto DJIC mist yuactka commkenus (puc. BJL9), ecnn
a, =150 . a3 =200 . a,=100 M I :SKM; =3 5 :3KM; | =1000 A.

Pep =100 Om M.

JluHnM CBA3W TepeceKkaroT  AJOK.JI TOA  yIiIaMu 30° u 80°. [IpuBectu cxemy
NnepeceucHus, OGBHCHHTB, B KakKOM CJIy4ac BJIMAHHC 6y;[eT MCHBIIIUM U MOYCMY.
Onpenenuth TOPU3OHTAIBHYIO COCTABJISIOUIYIO DJIEKTPUYECKOTO TIOJsS, €CJIH  €ro

BEPTUKAJIbHAS COCTABIISIOIIAS E, =2 f=10

MTI'11, npoBOAMMOCTB IpyHTa Oy =30 OMm M.

MB/M, yacToTa curHana paauornepenaTinka



8. Ompenenuth pa3HOCTH IOTEHIIMATIOB, KOTOpas HABOJIUTCS Ha BEPTUKAIBHOM BBOJIC

kabenst B 3[aHUHM CTAHI[MHU, eciu uthHA BBoja | =3 M, a B« =1 MB/m. Kakoe BiamsHuS

BO3HHKHECT: OIIaCHOC HUJIN Memammee?

KoHTpoabHbIe BONPOCHI K NMPAKTHYECKOMY 3aHATHIO peacTaBJjieHsl [1] c. 352 u ¢.410-411.

JIureparypa

1. Amngpee, B. A. Hampanstomme cuctembl 3iekTpocBszu. B 2 1. Tom 1. Teopus
nepeaadn U BIUSHUA: Y4eOHUK Ay By30B / B.A. Auapee, 3.JI. [lopTHOB 1 1p. - 7-¢ u3m.,
niepepad. u pom. - Mocksa : I'op. muans-Tenexkom, 2011. —424 c.; . ISBN 978-5-9912-0092-9,
1000 5k3. — Teker : anekrponnsiii. — URL: http://znanium.com/catalog.php?bookinfo=256974
2. Kcenodonrto C.H., IloptaoB D.JI. Hanpasnsromue cuctemsl 351eKTpocBsizn. COOpHUK
3ajad. : YueOHoe nocobue 1 By30B.-M. ['opsyas munus -Tenexom 2009 r.-268c.;ui.



http://znanium.com/catalog.php?bookinfo=256974

ITPAKTUYECKOE 3AHATHUE Ne3
PACYET TAPAMETPOB OIITUYECKOI'O KABEJIA

HEJIb 3aHATHA: BeIpa0OTaTh yMEHHS M HaBBIKM pacyeTa HapaMeTpOB M DJIEMEHTOB KOHCTPYKIUi
HaTpaBIISIOUINX CPEJ] CBS3H — ONTUYECKUX Kabesel CBsI3M.

Pexomenmauun: u3yunts: [1] [maBy 1 c.2-21, I'n.2 ¢.27 — 52;
[2] TnaBy 3 ¢.44-85, 'n.7 c.212 — 265.

METO/JUYECKHUE YKA3AHUA

Harpy3ska Ha pacTsKeHHne
Kpartkue cBeeHHs U3 TeOpUH

ITpu MexaHHYECKOM pacdere ONTHYECKOro Kabelsi ero 3JeMEHThl PACCMATPUBAIOTCS KaK CHCTEMa HE3aBHCHUMO
JeOPMUPYIOIIMXCS [MIMHAPOB, [IPU 3TOM IONEPEYHBIM B3aUMOJCHCTBHEM IIPH PACTSDKEHWH BIOJb OCH Kabeis
npeHeOperator. omyctumoe pactsokenue F, H, koHcTpykumm kalens, KOTOPBIH COCTOMT U3 N 3JIEMEHTOB,
paccuuThIBaeTCs 1Mo GopmyIre:

F zsikiEiSi ’ 3.1)
i=1

rae O - KO3 GUIKMEHT TOMYyCTUMOTO MPOI0JILHOIO PACTDKEHUS KOHCTpYyKImu kadens, 6=0,01...0,025;
Ki — K03 QHUIHEHT, YIUTHIBAOIINIA PACTIONIOKEHHE i-TO SIIEMEHTa OTHOCHUTEIILHO OCH KOHCTPYKIIUH KaGest:
Ki =0 m1s1 571eMEHTOB, HE HCIIBITHIBAIONIMX HAPSIKEHHE (ONTHYECKOE BOJIOKHO);
Ki=COS\; [ist 37IeMEHTOB, UCTBITHIBAIONIMX HANPSKEHHE U PACIOJI0KEHHBIX 110 CITUPAITU C YIJIOM MOABEMA \j
(0651400 30...35°) - 0007T0YKa ONTHYECKOTO MOIYIIS;
Ki =1 mis 3JIeMEHTOB, WCHBITHIBAIOIINX HANPSHKEHUE W PACIONOKEHHBIX TapajuleibHO OCH Kabenst (Bce
OCTAJILHBIC DJIEMEHTHI);
Ei — MoyJib IPOI0IIBHO# yIIPYTOCTH MaTepUaa i-ro 3JeMeHTa KOHCTpyKuuH, I1a;
S| — MONEpPeYHOE CEYCHHE i-T0 IEMEHTa KOHCTPYKIHH, M.
Eciu ontuueckuil kabeib COACPKUT TOJBKO OJUH CIJIOBOM JJIEMEHT — LEHTPAIBHBIA, €ro CEYCHUE IS
HATrpy3KH Ha pacTshkeHue F MoxkeT OBITh pacCUUTaHO Mo GopmMylie
n-1
S :i(i_zkiEiSi]' (3.2)
E 5 A

yea

Pemenue THMOBBIX 33724

1 Hackonvko usmeHunacs 0onycmumas Hazpyska Ha pacmsdiceHue KoHempykyuu onmuydeckozo kabens OK-50-2-
5-8, ecnu npu e2o uzeomoenenuu 3amMeHUIU MAMEPUAT YEHMPATbHO20 YIpouHsiowe2o mamepuana ¢ numeti CBM na
kegnap? Paccuumams donycmumoe pacmsicenue Kabeus 8 000ux ciyuasx.

Ilpu pacueme ucnonv3o6ams credyroujue 3Ha4eHus:

®  gHewHUU Ouamemp YEeHMpAIbHO20 YNpOuHAlowje2o dnemeHma 3,7 MM Hpu  MOIWUHE
ROUBUHUIXTIOPUOHOU 0boa0uKY 0,5 mm;

monyuHa pmoponiacmogou mpyoxku onmuueckozo mooyisa 0,5 mm;

MOAWUHA BHEWHEN NOTUIMULCHOBO0LL 0boouKu 1,5 mm;

HapyosicHbllL Ouamemp kabens 13 mum;

K02 uyuenm donycmumozo npodoavro2o pacmsadxcerus xavens 6=0,01.

Kab6ens comepxut 8 ontmyeckux moayieil. Tak kak kaOenb BTOPOW pa3pabOTKH, TUAMETP €ro ONTHYECKOrO
MOJIyJISl COCTABISET 2,5 MM.

DJeMEeHTBI KOHCTPYKIMHU, K KOTOPBIM MPHKJIA/IbIBACTCS HArPY3Ka:

- CHJIOBOTO DJIEMEHTA;

- 000JIOYKH CHIIOBOTO DJIEMEHTA;

- TpyOKH ONTHYECKOTO MOJIYJISE

- BHEIIHEH 000104YKH Kabes.

Cui0BoO# 31eMeHT 03 000J0YKH:
- nuametp: d,, =3,7-2-05=2,7um;

- mwomanme: S, =nr’ =314-(05-2,7)° =314-1,35% =572’ =
=5,72-10° u?;




- IOIlyCTUMOE pacTsKeHHe d1eMenTa u3 mureit CBM: F_ =0,01-1-6500-107-5,72-10° =3718 H ;

cém

- IOITyCTUMOE PacTsDKEHHE DJIEMEHTa U3 Keniapa: F =0,01-1-12500-107 -5,72-10° =7150 H .

Kesiap

0OG60J104Ka CHIIOBOTO DJIEMEHTA:
- mIomans: S, = (nr2 —r? ): 0,25- Tc~(d 2 .02 ): 0,25-314x

snew symp suews — Fguymp
% (3,72 = 2,7%) = 5,020 =5,02-10° 3%
- IOIYCTUMOE PACTSDKEHUE MOTMBUHUIXIOPUAHON 000JI0UYKH:
F,. =0,01-1-300-10"-5,02-10° =150,6 H ;

0O060J109Ka OTHOTO ONTUIECKOTO MOJTYJIS:
- AuaMeTp MoayJs 6e3 obonouku: d, =2,5—-2-0,5=15um

- mromas: S,, =0,25-7-(d2,, —d2,,, )=0,25-314(25% ~15? )=

anews S aymp
=314mm® =314-10"° n?;
- JIOMTyCTAMOE pacTsKeHHe (hroporIacToBoi 000JI0YKH OJIHOTO MOJTYJIS:
F,, =0,01-c0s35°-225-10" -314-10° =56,5 H .

O0osouka kabens:
- nuamMeTp Kabeins 6e3 obonoukn: d, =13-2-1,5=10mm ;

- momaze: S, =0.25-n-(d2,, —d2,, )=0,25-314-(13% ~10)=

wne ~ Dy
=5416xm° =5416-10° 12 ;
- TOTTYCTUMO€ PaCTsDKEHUE TIOTUAITHIICHOBOW 000JIOUKH:
F,=001-1-15-10" -5416-10° =812 H .
PaSHI/II_Ia B JIOIIYyCTUMOM DPACTSIXKECHUHN Kxabens IIpu CMCHE MaT€puaja CUJIOBOI0 3JIEMECHTA 6y;[eT OIPEACIATHCA

COOTHOIICHHUEM:
F F., =7150-3718=3432 H .

Kesaap - cem
Homyctumoe pacTskeHune Kabes c CHJIOBBIM 3JIEMEHTOM u3 HUTEH CBM:
F =3718+150,6 +8-56,5+81,2 =4401,8 H
Homyctumoe pacTsiKeHHe Kabens c KEBJIAPOBBIM CUJIOBBIM 9JIEMEHTOM:

F =7150+150,6 +8-56,5+81,2=78338 H

2 Hackonbko usmenumcs paouyc cepoyesunbl YeHmMpAaibHO20 YRPOYHSIOWE20 INEeMEHMd, U32OMOBNIEHHOU U3
numei CBM, rabens OK-50-2-3-8, eciu mpebyemcss nonyuums KOHCMPYKYUIO C MUHUMAILHO OONYCMUMbBIM OJisi
JUHelNbIX Kabenell pacmaAUBauum yCuiuem.

Ipu pacueme ucnonb306ams KOHCMPYKMUGHbLE pasmepsl u3 sadayu 1.

I'eomerprueckue pasmeps! kabeneit OK-50-2-3-8 u OK-50-2-5-8 onuHakoBbI, BOCHOJNB3yeMCsl pe3yJIbTaTaMu
NpeaplayIIel 3a1aun.

MuHHMANBEHO OITyCTUMOE PacTATHUBAIOIIee YCHIIHe s THHeHHBIX kabeneit Tuma OK-50 1200 H

3HaveHHe TUIOMAAN CEYCHHsI CEPALCBHHBI KOHCTPYKIUK ¢ MUHUMAIIBHO JOMYCTHMBIM JUIs JINHEHHBIX Kaberneit
PACTATUBAOLIMM YCHIHEM:

,1 X
Sam :—1 (E_nZkIEISI] — 1 - 1200 _ 150,6+8 56,5+81,2 _
" E,. = 6500107 | 0,01 0,01
= L(lzoooo ~68380)-10° =0,79-10 ° x? = 0,79mn° .
65000

Hoseli1 panuyc cepALeBUHBL:

S
r= 1’—"’”’ = 0.79 = 0,50 mm
T 314

Crapslii paguyc cepaueBHHsI (1o 3agaue 1):
r =E=£=1,35MM
2 2
Pasuuua paguycos cepauesunbr: Ar =0,5-1,35=-0,85muu .

T.o. paauyc cepauneBuHbl yMeHbmuTCs Ha 0,85 MM.



3aauu AJ1s51 CaMOCTOSATETHLHOTO pemieHusd

1 Hackovko usmMeHunacs 0onycmumasn Haepyska Ha pacmsdiceHue Konempykyuu onmuydeckozo kabens OK-50-2-
3-8, ecau npu eeo uzeomosieHUU GHEWHUN Ouamemp O00O0AOYKU UBMEHSACs 6 npedenax Hopmwl? Paccuumame
donycmumoe pacmsaxcerue Kabeis 8 000ux cayudasx.

Ipu pacueme ucnonv306ams credyroujue 3Ha4eHUsL:

®  GHEWHUL OuamMemp YeHmpaibHO20 YNPOUHsIOue20 diemenma 3,7 Mm npu moauuHe nOIUSUHUIXIOPUOHOU

obonouxu 0,4 mm;
momyuna pmoponiacmosou mpyoxu onmuyecko2o Mmooy 0,55 mm;
MOMUWUHA BHEUHEN NOTUIMUTEHO80U 0000uKU 1,6 MM,
HapyoicHblll ouamemp kabens 13 mm;
K03 Ppuyuenm oonycmumo2o npodoivHo2o pacmsicenus kabens 6=0,01.

2 Kakoii obvem eudpoghobHo2o 3anonnumens nompebyemcsi OAs 3aNOJHEHUs C80000H020 GHYMPEHHEe20
npocmpancmea 1 km kabens OK-50-2-5-8?
Ilpu pacueme ucnonvzogams credyoujue 3Ha4eHus:
®  GHewH Ul Ouamemp YeHMpPAaibHO20 YAPOUHAOWe20 dnemerma 3,7 mum,;
*  monwuHa pmoponiacmosoii mpyoxu onmuyecko2o mooyaa 0,5 mm,
®  Mmoawuna eHeutHel NOJUIMUIEHO80U 00onouKy 1,5 mMm;
®  HapyoicHblll Juamemp kabens 13 mm.

3 Hackonbko usmeHunacs 00nycmumas Hazpy3ka Ha pacmsagicenue KOHCmpyKyuu onmuydeckozo kabens OK-50-2-
3-8, ecau npu uzeomoenenuy Kabeis 3aMeHUNU MAMEPUAT YeHMPATLHO20 Yhpounsaiowezo snemenma ¢ Humeti CBM na
cmanw? Paccuumams 0onycmumoe pacmsaicenue kabens 8 060Ux C1yudasx.
IIpu pacueme ucnonv3oéams credyroujue 3Ha4eHus.:
®  GHewHUll OuamMemp YeHmpaibHo20 YNpounsoue2o snemenma 3,6 mm npu moauune nOAUSUHUIXIOPUOHOU
oboaouku 0,55 mm;
*  monwuHa pmoponiacmosoli mpyoxu onmuyecko2o mooyis 0,45 mm;
®  Mmoawuna eHeutHel NOIUIMUIeHO80U 0bonouru 1,8 mm;
®  HapyocHblll Ouamemp kabens 13 mm;
® KOO puyuenm donycmumo2o npooobHo2o pacmsidicenus kabenss 6=0,02.

4 Cpagnumb 0ORYCMUMYIO HASPY3KY HA pacmsidiceHue KOHcmpykyuu onmuyeckoeo kabensi OK-50-2-3-8 u OK-
50-2-3-4.

Ilpu pacueme ucnonv3o06ams credyroujue 3Ha4eHus:

®  GHewHULl OuamMemp YeHmpaibHo20 YNPouHsioue2o daemenma 3,7 Mm npu moauune nOIUSUHUIXIOPUOHOU

obonouxu 0,5 mm;
momyura moponiacmogoi mpyoxu onmusecko2o mooyas 0,5 mm;
MOIUYUHA NOTUSUHUIXAOPUOHOU mMpYOKu Kopdens 3anonnenus 0,5 mm;
KOpOenu 3an0IHEeHUs. GbINOTHEHbL U3 CIMEKIONIACTUKA,
MOMUWUHA BHEUHEN NOAUIMUIEHOB0U 00010uKU 1,7 MM,
HapycHblll ouamemp xabens 13 mm;
K03 puyuenm donycmumozo npooonvro2o pacmsidcerus kabens 6=0,02.

5 Ilposepumv, 6yoem au evioepocusamsv kabeno OKCHM-10-01-0,22-24 (6,0) mpebyemyto nazpy3ky Ha
pacmsidcenue, npu moawure cios apamuouwix Humet 0,2 mm? A npu monwgune 0,25 mm?

Ilpu pacueme ucnonvzoeams credyroujue 3Ha4eHus:

®  GHEWHUL OuaMemp YEeHMPAIbHO20 YAPOUHAIOWE20 dJleMeHma 3 MM npu moaujuHe NOIUSUHUIXIOPUOHOU

o6onouxu 0,5 mm;
HapysicHvlll ouamemp onmuueckozo mooyas 3,0 mm;
MOIWUHA MPYOKU ONMUYECK020 MOOYIA u3 noaubymunenmepegpmanama 0,5 mm;
MOIWUHA 8HYMPEHHell NOAUIMUIeH080U 00010Yku 0,4 Mm;
MOAUUHA BHEUHEN NOAUIMUTEHOBOU 000IOUKU 2 MM,
Hapyxcubvlil ouamemp kabens 14 mm;
Koapuyuenm donycmumozo npoooivro2o pacmsdicerus kabens 6—=0,01.

6 Paccuumams MUHUMATLHYIO MOIWUHY CNIOSA apaMuoHvix Humeu 0na kaberss OKCHM-10-01-0,22-24 (6,0) co
CReOVIOWUMU NAPAMEMPAMU:
®  gHewHUL QUAMEMD YEHMPATLHO20 YNPOUHAIOWE20 dAeMeHma 3,5 mm;
®  HAPYIICHBLIL OUaMEmp ONMUYECcK020 MoOYist 2,4 mm,
*  momyuna mpyoxu Onmu4eckozo Mooy uz noaubymunenmepedmanama 0,4 mm;



®  MmoawuHa 6HeutHell NOJUIMULEHOBOU 000N0UKU 2 MM,
o napyoicnolil ouamemp xKabens 14,8 mum;

*  Ko3pPuyuenm donycmumozo npooovHo2o pacmsdxcerus kabens 6—=0,01.
Ilpu pacuemax npenebpeuv 6K1A00M SHYMPeEHHEl NOIUIMUIEHOBOU 000NOUKU.

7 Paccuumamo u CpaeHums 00nycmwwyi0 HACPY3KYy HaA pacmidicenHue KOHCmpYyKyuu onmu4eckoco xabens OK-

50-2-3-4 u OK-50-3-3-4.
Ilpu pacueme ucnonv306ams credyroujue 3Ha4eHus:

®  GHEWHULl OuaMemp YeHmpaibHo20 YNpouHsioue2o daemenma 3,5 Mm npu moauune nOIUSUHUIXIOPUOHOU

obonouxu 0,55 mm;

KOpOenu 3anoaHeHUs GbINOJIHEHbl U3 CIEKIONIACIUKA;
MOMUUHA BHEUHEN NOAUIMUIEHOB0U 00010uKY 1,5 Mm;
®  HapyocHslll Ouamemp kabens 13 mm;

*  xoappuyuenm donycmumoco npoooavHozo pacmsidicenus kabens 6=0,02.

OcHOBHBIE NapaMeTpbI

Kpartkue cBeeHus U3 TeOpUH

K ocHOBHBIM napamMeTpaMm ONTUYCCKUX Kabelei OTHOCHT CJICAYIOMNEC 3HAUCHUSA:

° OTHOCUTECJIbHOC 3HAYCHUC NTOKA3aTCJIA MPCIIOMJIICHUA !
_n-n
2n?
rac N1 — MIOKa3aTeib MpeJIoMIICHUS CCPALCBUHBI OIITOBOJIOKHA,
N, — MOKa3aTeib MpeIoOMIICHUSA 000JI0YKH OIITOBOJIOKHA,
e  YKCIIOBAs ameprypa

NA=sin@=4/n?-n?,

rae 0 — MakcHMaNbHBIA yroj BBOZA JTy4a B BOJIOKHO, IIPH KOTOPOM JIyd YAEPKUBACTCS CEPIIICBHHOM;

o HOpPMHPOBAaHHAA 4aCTOTa

2ma [
V="o4nf-nJ;
7\‘ 1 2

° YHUCJIO MO

2
1(2ra 7
N = 2\ N, —N, | B CTyIEeHYaTOM BOJIOKHE;
2
1(2ra [ >
N = 2o N, —N, | BTpagdeHTHOM BOJOKHE;

o JJINHA BOJIHBI OTCCYKH
2na
L, =———4/N2 —nZ =2,6la,/n? —n? ;
2,405
° KPUTHUYECKas JJIMHA BOJIHBI MOIbI

nd
A z—wlnz —n’ , MKM
o P 1 2

am My
rae d — AUaMETP CCPALCBUHBI OTITUYCCKOIO BOJIOKHA,

Pnm — 3HadeHus kopHe# GpyHkumii beccens s pa3InIHBIX TUITOB BOJIH;

N; — TIOKa3aTelb MPEIOMIICHUS CEPIIICBUHBI
N, — IMOKa3aTesb MPETOMIICHUS 000IOUKH;
®  KpUTHYECKAas YaCTOTa MOJIBI
P_.c

f= nm

o
ndnf —n?

, I

Penienune TUNMOBBIX 3a1a4

moawuna pmoponiacmosou mpyoxu onmuyecko2o mooyis 0,45 mm,
MOIWUHA NOTUSUHUIXAOPUOHOU mPYOKU Kopdens 3anoanenus 0,5 mm;

(3.3)

(3.4)

(3.5)

(3.6)

3.7)

(3.8)

(3.9)

(3.10)

1 Onpedenrums uucio moo, pacnpocmpansiowuxcs 6 onmuyeckom eoaoxue xabenss muna OKK-50-01-4 npu
n,=1,490, A=0,01. Hackonbko u3MeHUmcsi 4ucio MO0 Npu USMEHeHUu ouamempd cepoyesuHvl ONMOGOJIOKHA 6

npeoenax Hopmvi?



B xaberne HCHOJBb3YCTCA TIPAAUCHTHOC OITOBOJIOKHO C€ AUAMCTPOM CEpALCBUHDBL 50+3 wmxm. KabGenn
HCHOJIB3YETCA Ha NJIMHE BOJIHbBI 1,3 MKM.

ﬂH}I HaXOXICHUA 4YHnCJIa MOJ, pacupoCTpaHAOINNUXCAd B OITOBOJIOKHE, HeO6XO,Z[I/IMO 3HATh II0Ka3aTciib
TIPCJIIOMJICHUS CEpeAMHBI BOJIOKHA Nj. U3 CI)OpMyHBI JUIA HaXOXICHHSA OTHOCHUTCJIBHOI'O 3HAYCHHUA II0Ka3aTCiisd
TIPEITIOMIICHUA UMCEM !

n;—n; 2 _ 2 2 2 2 n
2 — _ - _ - _ 2
IZT => 2An1 = nl —n2 => nl (l—2A)—ﬂ2 => nl = 1-9A .

2
n = |—49 1505,
1-2.0,01

Uucno Mo pu AuaMeTpe cepALeBUHbI 50 MKM:
2 2
N :%[%,/nf - ngj - %[%;()/2\/1,5052 —1,492j ~165.

Ecmm nmuametp cepAneBHHBI M3MEHSETCS B TpENeNax HOPMBI, TO MHUHUMAIBHBIA AuaMmeTp paBeH 47 MKM,
MaKCHMaJIbHBINA 53 MxMm. Torma guciio Moz

2 2
Nuzl(@,/nf—ngj :E(Mwhsosz—mg?j —145.

AW 4 13
2 2
N53:%[%1/nf—n§j =%[%§3/2«/1,5052—1.492J ~185.

T.o. m0pu U3MEHEHUH JHaMeTpa CepALEBHHBI OINTHYECKOTO BOJOKHA B MpEAeiaX HOPMBI YHCIIO
pacIpOCTpaHIIONUXCS MO MeHsieTcs Ha 40.

2 Onpedenumv, 60 CKOILKO pa3 OMIUHACMC GETUYUHA HOPMUPOBAHHOU YACMOMbL 6 ONMUYECKOM BOJIOKHE
kaberss muna OKK-50-01 om Hopmupoeannou uwacmomvsl 6 onmuyeckom eoaokue kabdersi muna OKK-10-01 npu
n;=1,510, 4=0,01.

I[J'IH HaXO0XJICHUA HOpMPIpOBaHHOﬁ YaCTOThI HeO6XOZ[I/IMO 3HaTh CHIC I10Ka3aTejib MNPCIOMIICHUA 000J10UKH
OIITHYCCKOI'0 BOJIOKHA. HaﬁzxeM € us (I)OpMyJ'ILI JJId  HaXO0XJACHUA OTHOCHUTCIBHOI'O 3HAYCHUA I10Ka3aTClid
MIPEIIOMJICHUA

2 _ 2
A :”12_2“2 => n2(1-2A)=n2 => n, =nJ0-24).
r]l
IMokazaTens npenomieHust 000JI0YKH ONTHYECKOTO BOJIOKHA:
n, = nm/il— 2A) =151,/1-2-0,01) =1,495.
HopmuposanHas dactora B kabene tuna OK-50-01:

v =% n? —n? =2'3’+:'350/21/1,512 _1,495% = 25,64.

Hopmuporannas gactoTa B kabene tTuma OKK-10-01:

v =2 fr g _2:314-0002 e ags? _513.
» 13
COOTHOIIICHUE YaCTOT:
25,64
~5
513

3 Onpedenumsp, HACKONLKO OMAUYAEMCI ETUYUHA YUCTIO8OU anepmypbl ¢ onmogonokne kabens muna OKK-50-

01 om uucnosou anepmypul 8 onmogonokne kavenss muna OM3KI-10-1. B ob6oux munax onmuueckux onroxorn A=0,01;
onst OB 6 kabene OKK-50-01 n1=1,505, ons OB ¢ kxabere OM3KI-10-1 n;=1,510.

Jns ompeneneHWss YHCIOBOW amepTypbl HEOOXOOMMO 3HATH €MIe TI0Ka3aTeNb INPENIOMIICHHS OOOJIOYKH
ONTHYECKOTO BOJOKHA.

OKK-50-01:
n,= nm/il— 2A) =1505,/(L—2-0,01) =149

OM3KITI-10-1:
n,= nm/il—ZA;:l,B 1-2-0,01) =1,495

Torna uucioBas aneprypa

OKK-50-01:




NA=/n? —nZ = /15052 ~1,49% =0,212..

OM3KTI-10-1:

NA=/nZ —n? = /1512 ~1,495% =0,2123.

Pa3nuna uncnossix aneptyp cocrasiset 0,0003.

4 Hackonvko uzMeHumcsi Kpumuyeckas 4Yacmoma 6 ONmuyeckux 6o1okHax kabens muna OKJI-01  npu
UBMEHEHUU napamempos cepoyesunvl 6 npedenax Hopmuvl? Paccuumams 3nayenue Kpumuyeckou uacmomvi Ol
CMAHOAPMHO20 ouamempa cepoyeuHbl ONMUYEcKo20 6010KHA. 3Hauenus napamempos OB: n,;=1,490, A=0,01. Tun
eonnvl HE.

JI1st Hax 0K SHUSI KpUTHIECKOM 4aCTOTHI HEOOXOIMMO HAWTH 3HAYCHHME Ny !

2 2
n, = \/ e _ | M _g6ps.
124 \1-2-001

Onruyeckoe BOJIOKHO ojgHOoMozoBoe. IlepBas moma Bomubl HE sBisieTcst OCHOBHOM M CyILIECTBYET BCerja.
Bropas Mmozna obpasyercst npu 3HaueHuu Py, = 3,832,
Ecnu nuamerp cep/lieBUHBI ONITOBOJIOKHA IPUHATH PaBHBIM 8,5 MKM:

- PmC  _ 3,832-300000000 ~2,03-104 Ty

ndyn? —nZ  314.85.10°4/1505% —1492
Ecnu quamertp cepanieBUHBI ONTOBOJIOKHA 7,5 MKM:

o P..C _ 3,832-300000000 —230-104 7y .

ndyn? —nZ  314.7,5.10 /1,505 —1,49
Ecnmm quametp cepaneBUHBI ONTOBOJIOKHA 9,5 MKM:

o P..C _ 3,832-300000000 ~182.104Ty .

ndyn? —n?  314.9,5.10°,/1505% —1,49
IIpu u3MEHEHNH THaMeTpa CEPAIICBUHBI B IIpEeiaX HOPMbI KpUTHUECKas yacToTa yMeHbiutest 48 T,

5 Hackonvbko usmeHumcsi Kpumudeckas OAuUHa 80JHbL 6 onmuueckux eonoknax kabens muna OKJI-01, ecau
usMeHumest nepeoasaemvliii mun 8oamuvl u emecmo Egy nepedaemcs HE» ? 3nauenus napamempos OB: ny=1,504,
A=0,01.

JInst HaxoKJAeHWSI KPUTUISCKOW JUTMHBI BOJHBI 3HATH €IIe MOKa3aTeNlb MPEJIOMIICHHS OOOJOYKH ONTHYECKOTO
BOJIOKHA.

n, =n./(1-2A) =1504,/(1-2-0,01) =1,489 .

Jliist BostaBI Egy

o™ eon o 3485 o042 14897 — 156 o

PN 2 405-1,504
Jlist Bostaer HE 4

nd -n? 314-8,5 = = /1504 —~1,489° =154 mxm .

PN 2 443-1,504
Kpuruueckas qyiuHa BonHbl ymMeHbuTes Ha 0,02 MKM.

3agaum AJ151 CAMOCTOSITEILHOI0 peuieHus

1 Onpederums uucio Moo, pacnpocmpansiowuxcs 8 onmuyeckom 6o1okne kabens muna OK-50-2-5-4 npu
n,=1,5, 4=0,012. Hackonbko usmeHumcsi Yucio Moo npu usmMeHeHuu Ouamempa cepoyesurvl OnmogoI0KHA 6 Npeoenax
HOpMbL?

2 Onpedenumn, 60 CKOIbKO pA3 OMAUYAEMCSL GEIUYUHA HOPMUPOBAHHOU YACHOMbL 8 ONMUYECKOM B0NOKHE
xabens muna OKK-50-01 om nopmuposeannoii wacmomul 6 onmuueckom eonokne kabenss muna OKJIB-01-0,3 npu
n;=1,51, 4=0,011.

3 Onpedenumv, HACKONLKO OMAUYAECMCSL GENUYUNHA YUCTOB0U anepmypbl 8 onmosoiokHe kabens muna OKK-50-
07 om wuucnosoii anepmypvi 8 onmogonokve kabens muna OKJIB-01-0,3. B oboux munax onmuuecKux 6010KOH
A=0,011; ons OB 6 kabene OKK-50-01 n1=1,503, ona OB ¢ xabene OKJIF-01-0,3 n;=1,508.

4 Hackonbko uzMeHUmcs: KpUumudeckdsi 4acmoma 6 Onmuueckux 6oioknax xabens muna OKJIC-01 npu
UBMEHEeHUU Napamempos cepoyedunvl 6 npedenax Hopmwvl? Paccuumamv 3unauenue Kpumuueckou yacmomul O7si
CManOapmHo20 ouamempa cepoyesuHbl ONMUYecko20 60A0KHA. 3nauenus napamempos OB: n,=1,480, A=0,01. Tun
sonnvl HE ;.



5 Hackonbko usmensimest Kpumuyeckast 4yacmoma u Kpumuyeckast OIUHA GONIHbL 8 ONMUYECKUX 80OKHAX Kabes
muna OKJI-01, eciu uzmenumcs nepeoasaemviil mun 60nsl u emecmo Eq nepedaemcs EHq1? 3nauenus napamempos
OB:n;=1,5, 4=0,011.

Jlureparypa
1. Anpgpees, B. A. Hanpasnstomue cuctems! aiekTpocBsizu. B 2 1. Tom 1. Teopus
nepeaadud W BAUsSHUA: YueOHWK s By3oB / B.A. Annpees, D.JI. IloptHOB ®m 1p. - 7-¢ u31.,
nepepad. u jnom. - Mocksa : ['op. munus-Tenexom, 2011. —424 c.; . ISBN 978-5-9912-0092-9, 1000
9K3. — Tekcr : anexkrponubiii. — URL: http://znanium.com/catalog.php?bookinfo=256974
2. KcenodonroB C.H., IloptHoB D.JI. Hampapmisiomue CHCTEMBI 3JIEKTPOCBS3H.

Coopuuk 3amad. : YueOHoe mocooue aiist By30B.-M. ['opsiuast munams -Tenekom 2009 r.-268c.;m.
3.
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MPAKTUYECKOE 3AHSTHUE Ne4
PACYET JUCIHHEPCHUMU B OIITHYECKUX KABEJISAX
IEJIb 3aHsTHA: BEIpabOTaTh YMECHUS U HAaBBIKU pacyeTa AUCIEPCUH B ONTHYECKHUX KaOeIsiX.
Pexomennanum: uzyunth: [1] ['n.2 ¢.31 — 45;
[2] Tn.7 ¢.212 — 265.

Kpanme CBECACHUSA U3 TCOPUU

Jlucnepcus B ONITHYECKOM BOJIOKHE ONIPEZEISIET YIINPEHHE UMITYJILCOB IIPH MPOXOKACHIH HEKOTOPOTO yJacTKa
MY TH.
B o61em citydae gucrepcust COCTOUT U3
®  MEXMOJOBOH qUCIepCUu, UMEIOIIEN MECTO TOJIbKO B MHOTOMOJIOBOM BOJIOKHE;
®  XpPOMAaTHYECKOH JUCIIEPCHH, HAOIIOAIOMEHCsl KAK B MHOTOMOJIOBOM, TaK M B OJJHOMOJIOBOM BOJIOKHE.
PacuetHble (OpMyIBI AJISI MEXKMOJIOBOM TUCIIEPCHH 3aBUCST OT NMPOQWIS MMoKa3aTelsl HPeJOMICHHUS W JUTHHEI
pacderHoro ydactka L. i cryneHuaToro npoduis mokasarens IpenoMIeHH IpuMeHsieTcs hopmyna

DAL LeL

T,wodcm(L): an ’ (41)
2 LG Ls L
c

a JUIs TPaJeHTHOTO (TMapaboImiecKoro) —

2
A L<l
T‘woo ep(L)z 2CZ ’ (42)
WA T s
2

rne L. — nnmHa cBsA3M Mox, paBHas S5-7 KM Ui CTYNEHYAaTOro MHOTOMOJOBOro BosiokHa W 10-15 kM s
TPaJIMCHTHBIX BOJIOKOH.
XpomaTHdecKkasi JUCIIEPCHs COCTOUT 13
e  MaTepHabHOW JUCTIEPCUU
Ty = AL -L-M (1), (4.3)
rae  AM - mMpuHA CrieKTpa u3nydeHus ucrounrka (1-3 M st nasepa u 20-40 HM U1 CBETOM3ITYHYAIOLIHMX HOJIOB);
M()\) — ynenvHas MaTepuaibHas AUCTIEPCHS;
e BOJIHOBOJHOW JIUCTIEPCUU
T, =AM L-B), (4.4)
rne  B(A) —ynenpHast BOJHOBOJHAS JHUCIICPCHS;
npoQUIEHON TUCTIEPCUH, XapaKTEPHOU JUIsl PEIbHOTO ONTHYECKOTO KadeJs
T, =Ah-L-11(0), (45)
rane  [I(h) —ynenbHas npoUIbHAS AUCTIEPCHSL.
Xpomaruueckast IUCIIEPCHsl pacCUUThIBaeTCs 1o Gopmysie

Topont = Coam T Toa T Tp - (4.6)

Xpom mam
Ob6mas qucnepcns — B o0IIeM ciryyae mo gopmyiie
2 2 2
T =T + ’txpu/w ’ (47)

OIHAKO C YUCTOM BCJIMYHMH BKJIAJOB COCTABJIAIOIINX ZlI/ICHepCI/Iﬁ HUMCEM
o JJI1 OJHOMOJOBOI'O BOJIOKHA

1= Txpo.w ; (48)
° JJIA MHOTOMOJOBOT'O BOJIOKHA
T=T,, (4.9)

Pemenne THMOBLBIX 33124

1 Ha mesccmanyuonnou BOJIC nponoosicenvi 0sa muna kabeneii — ¢ epaOueHmMHubIMU U CMYNEeHYaAmbIMU
MHO2OMOO0BbIMU ONMUYECKUMU BOAOKHAMU. Onpedenums, 60 CKOAbKO pa3 OMIUYAEMCS YUUPEHUe UMRYIbCO8 6 IMUX
kabensx. [[nuna BOJIC pasna 9 km; N,=1,490, An=0,015.

KoaddumnenT npeaomineHus cepAedHrnKa ONITHIECKOTO BOJIOKHA



n, =n, +An=1,490+0,015=1,505.
OTHOCHTEJIFHOE 3HAYEHHE [TOKA3ATENS IPEIOMJICHUA:
_n?-n? 1505° -1,49°
Co2n? 0 2.1505°

B ontuyeckux kabemsx ¢ MHOI'OMOJOBBIMH BOJIOKHAMU HanOOIbIIHI BKJIaJ{l B YIIUPCHUEC HUMITYJIbCOB BHOCHUT
MOOOBas JUCIICPCHUA.

MexMo/10Bast IUCTIEPCHSL:
- cTyneH4arTsliit npoduib: L=5-7 xm => L>L

nA — 1505-0,01 —
T.m)() =lT LLc =W 95 = 0,337 MKC .

- rpaaueHTHBIN mpoduib: L=10-15 xm => L<L
_nA Lo 1,505-0,01°
"0 e 2-300000
OTHOIIIEHHE AUCTIEPCHIL:

0,337-10°°
2,258-107°

Yimpenue UMIyIbCOB B Ka0ese co CTyIMeHYaThIMA MHOTOMOJIOBBIMU ONTHYCCKUMHE BOJIOKHaMu OyneT B 149,1
pa3 OoJbIie, 4eM B kabese ¢ TpaJueHTHBIMU BOJIOKHAMH.

=0,01.

T

-9=2,258nc.

=1491.

2 Bo cxonbko pa3 usmenumces eeauyuna oucnepcuu cuenana 6 BOJIC, nocmpoennoti na ocrnoge xabens OKJI-01,
ecu 3aMeHUmMb UCMOYHUK U3YHEeHUS C 1A3ePHO20 HA C8emoOouoonblil ¢ oaunotl eonnvl 0,85 mxm. [Jnuna BOJIC 63 km.

OKJI-01 — xabenbp ¢ OXHOMOJOBBIMH BOJOKHaMH. [ ompemeneHHs IHUCIEPCHH HEOOXOIOMMO pPacCUUTATh

XPOMATUYCCKYIO JTUCIEPCHIO (MaTepHanbHas, BOJIHOBOIHAs, mpoduibHas). Kabenb mpeaHasHaueH ans paOOThl Ha
IUIMHE BOJHBI 1,55 MKM.

MartepuanbHas JUCTIEPCHUS:
- na3epHslit 1N:

Tyum =AL-L-M(1)=1-63-(~18)=-1134nc = -1134uc;
- cBetoaunoaubiii MU :

Tyum =AL-L-M(L)=20-63-125=157500 nc =157,5uc .
BomHOBOIHAS IHCcTIepCcHs
- nazepubid UU:

1, =AL-L-B(A)=1-63-12=756nc = 0,756 uc ;
- cBeTonuoHbIN MU

t,, =Ak-L-B(L)=20-63-5=6300nc = 6,3nuc .
[podwmisHas mucniepcns
- nazepubid UU:

1, =AL-L-11(1)=1-63-5=315 nc = 0,315 uc;
- cBeTonuoaHbIN MU
1, =AL-L-11(L)=20-63-0=0 nc.

XpoMaTuueckasi JUCTIEPCHS:
- na3epHslit 1N:

Ty = Toam + Tee + T, = 1134+ 0,756 + 0,315 =-0,063rc ;
- cBeTonuoHbIN U
Tip = Tyam T Tos T T,y =157,5+6,3+0=1638nc.

OTHOIIIEHHE TUCTICPCHI:

1638 _ —-2600.
-0,063

Jlucriepcus pyu MCIOIb30BaHUK CBETOIMOTHOTO UCTOYHUKA M3ITydeHust Oyaet B 2600 pa3 OomnbIie.

3amaun AJ1s1 CaMOCTOSATETbLHOTO pemieHus

1 Ha mexccmanyuonnot BOJIC nponosicenvl 06a muna Kabenei — ¢ SpAOUEHMHBIMU U CIMYNEHYATNbIMU
MHO20MOO0BbIMU ONMUYECKUMU 80L0KHAMU. Onpedenumyp, 80 CKOIbKO pa3 OMIUYAEMCS YUUPEHUe UMNYIbCO8 6 IMUX
kabensx. [Jnuna BOJIC paena 11 xm; n,=1,492, An=0,01.



2 Bo cxonvko paz uzmenumcs geauduna oucnepcuu cuenana 6 BOJIC, nocmpoennoil na ocnoge kabeiss OM3KT,
eCU 3aMeHUMb UCOYHUK USTIVHEHUs] C TA3ePHO20 HA c8emOoOUoOnblil ¢ oaunou 6onnsl 0,87 mxm. Jauna BOJIC 48 km.

Jlureparypa
1. Amnnpees, B. A. Hampasusronme cucrems! anektpocBsizu. B 2 1. Tom 1. Teopus mepenaunt M BIMSHHA:
VYuebnuk 1i1s By3oB / B.A. Annpees, 2.J1. [loptHOB u ap. - 7-e u3n., nepepad. u jom. - Mocksa : ['op. nuHus-
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NMPAKTUYECKOE 3AHSTHUE Ne5
PACYET JJIUHBI PETEHEPAIIMOHHOI'O YYACTKA
IEJIb 3ansiTUsA: BepaboTaTh YMECHUS M HABBIKM pacyeTa JUTHHBI PereHepalioOHHOTO Y4acTKa.
Pexomennanum: uzyuuth: [1] ['1.9 ¢.346;

OrpanunyeHnue JJIMHbI pereHepalMOHHOI0 Y4acTKA 3aTyXaHHeM
KpaTRne CBECACHUSA U3 TCOPUH

3aTyxaHue B ONTHYECKOM Kabeje COCTOWT M3 COOCTBEHHBIX M KaOelbHbIX MOoTepb. COOCTBEHHBIC MOTEPH
COCTOSIT U3
®  [OTeph HA pacCcesiHUe

K

A, =7—=7, 5.1
* " ey o
rme K - kooddumuent paccesHus, s kBapia pasHsiii 0,8 (MM 1B )/km;
®  [0TEph HA MOTJIOLICHUE
o, —869 7180 (5.2)
Mrn]

rae  tgd - TaHreHc yria qUANIEKTPUYECKHX MOTEPh MaTepHaa CepALECBHHBI OIITHYECKOTO BOJIOKHA.

BcnenctBue ClOXXKHOM CTPYKTYphl TOTEPh HA IMOIJIOMIEHHE, ONTHYECKHE KaOennm HCIOIb3YIOT B «OKHAX
MIPO3PAavYHOCTH» - HA ONPEIEICHHBIX JUIMHAX BOJH, IJi€ JaHHBIA BUJ IOTEPh MUHUMAaJCH. VICTOPHYECKH HCHONB3YIOTCS
Tpu OKkHa mpo3pauHocti: 0,85 MkM, ,1,3 MM u 1,55 Mkm.

[Ipu pacmpocTpaHeHUM BJIEKTPOMArHUTHOM BOJHBI C JUIMHOM BOJIHBI HOpsiaKa 2 MKM M 0oJjiee HAaYMHAIOT
WHTEHCHUBHO PACTH MOTEPU Ha IMOTJIOLIEHUE. DTO 0OYCIOBIEHO MHBIM MEXaHM3MOM IOTEPb KBapLEBBIX BOJIOKOHHBIX
CBETOBOJIOB MH(paKpaCHOH 00J1acTH crieKTpa. B 3TOM ciydae moTepyu Ha MOTIIONIEHUE PACCUUTHIBAIOTCS KakK

o = Ce /M, (5.4)
rae C u k — mocrosirHbie KodbdumpenTs (s kBapia k=(0,7...0,9)-10°, C=0,9).

KabepHble MOTEpHU CKIIAIBIBAIOTCS U3 MHOXKECTBA COCTABIIAIONINX, HAIIPUMED, U3 IOTEPb HA MUKPOU3THOax:

2t (E 3/2
amwo=&NufZ%g =] (5.5)

c

rne  k3=0,9...10;

N, — 4HCII0O HEOTHOPOTHOCTEH B BUJIC BBITYKIIOCTEH CO CPEIHEH BEICOTOM Y, HA CAMHUILY JITUHEI;

a — paguyc CepALECBUHEI,

b — nuamerp onTrveckoii 060I0UKY;

A - OTHOCUTEJILHOE 3HaY€HHE MTOKA3aTeNs TIPEIOMIICHUS;

E, u E. — Mmoxynu FOHra 000J104KH U CepALIEBUHBI COOTBETCTBEHHO.

Ha yyacTke CpOCTKHM ONTHYCCKHX BOJIOKOH 3aTyXaHHUE MOXKET JIOCTUTaTh BEJIMYUH OOIBIIMX, Y€M B CaMOM
ONTUYECKOM Kabee. Bo3MokHbIC BapUaHTHI Ie()EKTOB COMPSDKEHUS ONITUYECKUX BOJIOKOH:

®  paduanvbHoe cMeweHue

o
A =10lg—9—, o5, (5.6)
d-5
rae  d— auameTp cepALEBUHBI ONITOBOJIOKHA;
8 - paauajibHOC CMCIICHUEC,
(] yenoeoe cmeujenue
A =10l o5, 57)
0,0

rne 6 — anepTypHBIH yros BOJOKHA;
6 - yriuoBoe cMelleHuE;



o ocesoe cmeujerHue

2 5, (5.8)

=10lg—=— 9
A 92d-stgo,

rac S - oceBoe cMeleHHE.

Pemenne THNOBLIX 33124

1 Hackonvko usmensamcst cobcmeennvle Nomepu 8 ONMU4eckoMm B60JI0KHe, eciu nepedaid CucHanos bydem

OCYIecmsiamsbCs He 8 mpemveM, d 6 nepeom okue npospaynocmu. Ilapamempuvl onmuueckozo eonokna N,=1,490,
_ 111
4=0,01, tg6=10"".

KoaddummeHT npeaomineHus cepedHrnKa ONTHIECKOTO BOJIOKHA

2
n = |—49 1505,
1-2-0,01

Tperbe OKHO MPO3PAYHOCTH COOTBETCTBYET JUIMHE BOJMHBI 1550 HM (wmm 1,55 Mxm), mepBoe — 850 HMm
(0,85 mxm).

CoOCTBEHHBIC TOTEPH B ONTHYCCKOM BOJIOKHE CKJIAJ(BIBAIOTCS M3 MOTEPh HA MOTJIOUICHUE (MAaTephaioM W Ha
MIPUMECH) U TIOTEPh Ha PacCcesHUE.

TpeTbe OKHO MPO3PaYHOCTH:

- 00IIMe NOTEPU HA MOTJIONICHHE:

-11
o, =860 '90 _g g3l L00510 T o6 105 o5 e
155-10
- HOTepI/I Ha paCCGﬂHI/Ie:
K 08

=014 05/ xm;

% = O] 155°
- COOCTBEHHBIE TTOTEPHU:

o, =0,26-10°+014=014 05/ xn .
IlepBO€ OKHO MPO3PAUHOCTH:
- o0IIMe OTEepH Ha MOTJIOLIEHHE:

-11
o, =860 190 _g g3l LN0SIO T 4 4e 105 o e
0,85-10
- [IOTCpU Ha pacCesiHUC:
K 08

o = =1530F/xm ;
» " (wen]). 085° =

- COOCTBEHHBIE TTOTEPHU:
o, =0,48-10°+153=153 05/ xu .

T.o. mpu nepeHoce Iepeadyn ¢ TPEThEro B MEPBOE OKHO MPO3PAYHOCTH COOCTBEHHBIC MOTEPU YBENWYATCS Ha
1,39 nb/km.

2 Kaxoe OononnumenvHoe 3amyxanue ciedyem 0X4CUOamsv 8 KEapyesoM ONMUUECKOM ONMOBONOKHe, eclu No
HeMmy Xomsim nepedams CUSHAaIbL ¢ ONuHamu oaH 2, 2,5 u 3 mxm?

JlonoaHUTENbHBIE TOTEPU HA 2 MKM:

-6
o =Ce®* = 0,9exp —% =0,60305/xm .
2-10
JlonoHUTENHHBIC TTIOTEPH HA 2,5 MKM:
6
o=Ce®* = 0,9exp —0’8—1075 =0,64505/xm .
2,5-10
JloTIoTHUTEIBHEIC TOTEPH HA 3 MKM:
-6
o= Ce ™t/ Qgexp(—% —0,68905 /1cn .




3 Kakoe OononnumenvHoe 3amyxanue cle0yem O0dcudamv 8 KeapyesoM ONMuyeckoM 60J0KHe, eclu Npu
useomosnenuu kaoens OKK-50-01-4 sosznurau oononnumenvuvie mukpouszeudol. Ilapamempul onmuyuecko2o 6010KHA U
Muxpouseubos: A=0,0053, N,=100, y,=0,0025 xm, E,=6,9-10°H/n? E.=6,2-10"H/n?.

Onrtudeckoe BosokHO Kabenss OKK-50-01-4 wmveer nmamerp oTpaxkaromieid o0O0JIOUKH 125 MKM, IuameTp
cepaneBHHbI 50 MKM.

a4 E 3/2 3/2
(x'.mucpo = k3NHy3 [ 2 ] = 019 -100- 2152 . ] = 0,45()E/W .

(50/2)" 6,9-10°
—_— — X X
Ab® | E,

0,0053° -125° 6,2-10"

4 Ilpu cpawusanuu cmpoumenvhvix Oaun onmuuecko2o kabens OKK-10-01 6 o0nom u3 60J10KOH NpoOuU30ULIO0
paduanvroe cmewerue mopyoe Ha 1 mxm. Onpedeaums 603HUKWIUE NPU IMOM OONOIHUMENbHbIE HOMEPU.

Juametp ceppueBunsl ontoBojokHa kadeiast OKK-10-01 cocramsier 10 MkMm.
Torga nonoTHUTENbHBIE TOTEPU COCTABST:

d 10
=10lg——=101g=—=0,46 05 .
Ay 99 5 95

5 Ilpu coedunenuu c6emo8oOHO20 COCOUHUMENbHO2O WHYPA 8 KPOCCOBOM ONMUUECKOM WKAPY ¢ TUHelHbLM
onmuuyecxkum kabenem OKK-50-01 npousowino yenogoe cmewenue mopyos eonokna Ha 3°. Onpedenumsv 803HuUKUIUE NPU
amom dononnumenvHvle nomepu. Illapamempor OB: n;=1,505, 4=0,01.

HH}I HAXOXACHUA NOIIOJTHUTEIIBHBIX ITOTEPH B 3TOM ClIy4dac HCO6XOZ[I/IMO 3HATh 3HAYCHUE aliCPTYPHOT'O yTJIa.
Paccunraem mokazarenn MIPEITOMIICHUA 000JIOUKH ONTHYECKOTO BOJIOKHA

n, =n,/(1-2A) =1,505,/(1- 2-0,01) =1,49 .

Yucnosas aneptypa:
NA = \/nl2 -n? = \/1,5052 —1,49? = 0,212, oTKyJa anepTypHbIii yroi

6 =arcsin(NA)=arcsin(0,212) = 0,214 pa0 =12,3° .
I[OHOHHI/ITCHBHBIQ IoTCpPHU

A, =10lg—22 —101g—23__121 5.
0,0 123-3

6 C meueHuem 6pemeHU 8 pPA3beMHOM COeOUHUmeNe CManyuoHHo2o onmuyveckozo kaberss OKC-50-01
HPOUBOULTIO OCe80e CMeWeHue Mopyos ONMuyYecko2o 6010KHa Ha 25 mkm. Onpedeiums GO3HUKUIUE NPU IMOM
donoanumensHovle nomepu. Ilapamempuol onmuyeckozo éonokna N,=1,49, A=0,01.

JluameTp cepALeBUHBI ONITOBOJIOKHA JJAHHOTO Ka0esst cocTaBisieT S0 MKM.
Heo06xoanmo HaiiTH 3HaYeHUE allepTypHOTO yriia.

2
n = —49 1505
1-2.0,01

[TapaMeTpsI cOBIAmaroT ¢ MpeAbIIyIIeH 3aqadueii, CIIeJ0BaTeIbHO, allePTYPHBINA yroi paBeH 12,3°.
JlonoHUTENbHbIE TOTEPU

A, :10|gL=10|g 2-50
2d -Stgo, 2.50-25-1g(12,3°)

=0,24, 05 .

3ajauu AJ151 CaMOCTOSATETHLHOTO peumieHus

] Hackonvko usmenamces 005cm6€HHble nomepu 6 ONMU4YECKOM 60JI0KHe, eCllu nepedaua CcucHalo6 6yaem

OCYWecmeiAAmsvCsl He 6 mpembem, d 60 6MOPOM OKHe Npo3paAdHOCHmU. Hapamempbl onmu4ecKoco 60JI0KHA n2:1,495,
— ~_1n-11
4=0,011, tg5=10""%,

2 Kakoe OononnumenvHoe 3amyxanue ciedyem 0x4cudamev 8 Onmuyeckux 6onokHax kabens muna OKJIC-01,
ecnu no Hemy xomsm nepedams cueHaivl ¢ Onunamu oan 1,8, 2,3 u 2,9 mrxm?

3 Kaxoe Oononnumenvunoe samyxanue ciedyem O0xcu0amv 6 KeapyeeoM ONMU4eckOM 60J0KHe, eclu npu
useomognenuu kavers OK-50-2-3-8 osnuxnu oononnumenvusie Muxkpous2ubwl. Ilapamempel onmuyeckoeo 60J10KHA U
— — — — 817/ 2 1 — 07y, 2
muxpouseubos: A=0,005, N,,=200, y,=0,0025 rn, E,=6,9-10°H/m", E.=6,2-10" H/m".



4 Ilpu cpawusanuu cmpoumenvHulx Oaun onmuyeckoeo kadens OK-50-2-3-8 6 o0HoM u3 8010KOH NPOU30ULLO
paouanvHoe cmewerHue mopyos Ha 5 mxm. Onpedeiums 603HUKUIUE NPU IMOM OONOIHUMENbHbIE NOMEPU.

5 Ilpu coeduneHnuu c6emo8oOOHO20 COCOUHUMENbHO2O WHYPA 8 KPOCCOBOM ONMUHECKOM WKAPY ¢ TUHelHbIM
onmuueckum kabenem OK-50-3-3-8 npousouino yenosoe cmewenue mopyos gonokna Ha 8°. Onpedenumv 603HUKUIUE
npu smom oonoanumenvHovle nomepu. Ilapamempor OB: n;=1,5, 4=0,0009.

6 C meueHuem 6pemeHu 8 pPA3bEeMHOM COeOUHUmeNe CmanyuonHo2o onmudeckozo kabers OKC-50-01
NPOU3OULIO OCeB0€e CMeUjeHIe MOPYO8 ONMUYECK020 60I0KHA HA 15 MKM u y2noeoe cmewjeHue mopyos 60J10KHaA HA 5°.
Onpedenums 603HUKUIUE NPU IMOM OONOIHUMEeNbHble nomepu. Ilapamempel onmuueckozo ¢onoxna N,=1,49, A=0,009.

Pacuer anmunbl DKY, orpaHu4eHHOIi 3aTyXaHUEM

B moxymenrarun Ha anmapatypy BOCII npuBoasTcs cienyronie mapaMeTpsl:

P16 saxe — MAKCUMAJBHBIA YPOBEHb MOITHOCTH ONITUYECKOT0 M3ITyYCHHS Ha BBIXOJIC ONMTHYCCKOTO NEPEAaTUHNKA;

P16 sun — MUHAMAIIBHBIA YPOBEHb MOIIHOCTH ONTHYCCKOTO U3IYYCHHUS HA BBIXOJIC ONTHYCCKOTO TIEPEIaTINKA;

Pt waxe (WK Ppyn) — YPOBEHB HEPETPY3KH ONTUYECKOTO MPUEMHHUKA — MAKCHMMAIILHO JIOIYCTUMBIH YPOBEHB
MOIITHOCTH MPUHUMAEMOT0 ONITUYECKOTO CUTHAJIA B TOYKE MPHEMa, MPH KOTOPOH 00eCIIeYnBaeTCs 3aJaHHOC 3HAUCHUE
ko3 punrenTa omnoKy;

Py s (WM Poye) — YPOBEHB UYBCTBHUTEIBHOCTH OITHYECKOTO MPHEMHHKA — MHHHMAIBHO JIOMTYCTHMBIH
YPOBEHb MOIIHOCTH MPHHUMAEMOTO ONTHYECKOTO CHTHAjJa B TOUKE MpHeMa, IIPH KOTOPOH obecrieuymBaeTcsl 3aJaHHOE
3HaueHue K0dPPHUIMEeHTA OINOKY;

A ,; — OKCIDTyaTallMOHHBIN 3a11ac, yIYUTHIBAIOIINI ITOTEPH YHEPTHH IIPU CTAPEHUH alnapaTypsl H KaOens.

C yd4eToMm 3THX mapaMeTpoB onpeaenstores (puc. 6.1.):

p,ab A

Png make

Pra mun

AMl/IH

AMaKC

pI'IM Makc

(Prwn)

pI'IM MWH

(Prws) T

Puc. 5.1 — Inarpamma ypoBHEH ONTUYECKOMN CEKLINU

- MAaKCUMAJIbHOC 3HAYCHUE NNEPEKPBIBACMOI'0 3aTyXaHUA

A

yaxe = Pno smun — Prvu

— A

931

- MHUHUMAJIBHOC 3HAUYCHHUC MIEPCKPLIBACMOI'0 3aTyXaHUs

AMMH = Pno maxe ~ Pnun
Torga makcumainesHo nonyctumas anuaa IKY no 3aryxanuio

L = AMaKC/a’

"MAKC
rae o — KodhGUIMEeHT 3aTyXaHuS;
MHHHUMAaJIBHO AorycTrMas JuirHa DKV 1mo 3aTyxaHuio

L = A)WMH / a

MUH



O‘-ICBI/IHHO, 4To JUJIMHA L MMPOCKTUPYEMOI'O DKY JOJDKHa YAOBJICTBOPATH COOTHOUICHHUIO

LMMH < L < LﬂlaKC'

B npuBeneHHOM MeTOIMKE pacyeTa He yYUTBHIBAIOTCS MOTEPH B pa3beMHBIX M HEpa3beMHbIX coeanHeHusx OB,
pa30poc 3HaueHHi KodQUIEeHTa 3aTyXaHHs, TIOTEPH 3a CUET JUCIIEPCHU H JIP.

B coorBerctBuu ¢ [11] npu npoextupoBannu BOCII HeoOXoauMO IPOM3BOAWUTH pacdeT HOMHHAIBLHOH,
MUHHMAaJILHON U MaKCcHMaabHOH TiIHHEI OKYVY.

Homunanenas qmmaa OKY — Ttakas npoTskeHHOCTs DKV, mpu KOTOpo# 3agaHHas HOpMa Ha BEPOSTHOCTH
OomuOKY NpHU nepenade MHPOPMAIMOHHBIX IH(POBBIX CHTHAJIOB BBIMONHAETCS s Becex 100% paBHOBenmmkux DKV,

JaXKe €CJIN BCC X CTPOUTECIBHBIC JJIMHBI UMCIOT MaKCUMaJIbHBIN KOB(b(l)I/II_II/IeHT 3aTyXaHusd, a BCEC CBAPHBIC COCTMHCHUA

OB — MakcHMaNbHO AOIYCTHMEBIEC TIOTEPH:

_ W — A33 - Ad - Apc "y + AHCMaKc —-Aa
I,

oM

amaxc + A

HCMAaKc
rae W — suepretuyeckuii noreniman BOCII, ab;

A33 — DKCIUTyaTaIlMOHHBIN 3aIlac SHEPreTHIEeCKOTO IMOTEeHITHAlIa Ha anmaparypy u kabeib, ab;

A()_ 3amac 3HEPreTHYEeCKOro MOTEHIHana Ha Aucnepcuio, nb, (y4uTeIBaeTcsl Ha y4dacTKax NpeAeibHOI
JUTMHBI C HCIIOJTF30BAHNEM ONTHYECKUX YCHIIUTEINEH);

A — [NOTCPU HA PA3BCMHOM COCANHCHUMH, ,HB;

pc

N._  —auncno pa3beMHBIX COEAMHEHUH, 1b;

pc

AHC maxe™~ MAaKCUMAJIbHOC 3HAYCHUE NMTOTEPh HEPA3BbEMHOTO COCAUHCHNA, Z[B;

04 Make~ MAakCHMajbHOE 3HadeHHe Kodp¢uuuenta satyxamus OB, 3ajaHHOE B TEXHHYECKHX YCIOBHAX

(ceun¢ukanusax) Ha CTPOUTENBHYIO JITHHY Ka0emst, 1b/ku;
I co ~ CTPOMTENIbHAS THHA BOK, kwm;
Ao - MOTPELIHOCTh U3MEPEHUs 3aTyXxaHus curnana Ha OKVY, nb.

MunumanpHas jummHa OKY — npoTsbkeHHOCTh DKV, pu KOTOpOH ypOBEHHh ONTHYECKOTO CHTHAJIA HAa TIPHEME
He TIpeBbIIaeT 3aaanubii st 50% paBHoBenukux JKY.

W-AA-A  + A,
1L,

HH
acp + AHccp

rae AA = ,On un ,On oy — AMHAMHYCCKHI IHANia30H yPOBHS ONTHYECKOTO MPUEMHHKA, 1b;

AH ¢ ¢p ~ CPeIlHEe 3HAUCHUE NOTEPL HEPA3HEMHOTO COCUHEHN, 1b;

94 cp ~ CPeAHee 3HateHne koo ¢punmenra 3aryxanust OB. nb/km.
MakcumanbHas jymHa DKV — takas npoTsbkeHHOCTh DKV, pu KOTOpol HOpMa Ha BEPOSITHOCThH OIIUOKH MTPH
nepenade HHHOPMAIIMOHHBIX II(POBHIX CUTHAIOB BBITIOTHSIETCS 1 99,80 % paBHOBenmmknx DKV

L W—Aag—ApC~an—Aa—I{1/LHOM +AHCCp—Aa
akc '
o, +K I L. + Ayeep /lCp

K=0,346/1+1/1, / 2*,

/I - pa6oqa;1 JJIMHA BOJIHBI, MKM.

IIpumep pacuera manasl DKV, 00yCIOBICHHOH 3aTyXaHHEM M3IYYEHUS.

Hcxonnble naHHbIE:
—  osHepretnueckuii norenmuan \\ = png max ~ Py = 32 nb;



—  OKCIUTyaTaIlMOHHBIN 3amac anmapaTypsl 1 Kaoes A33 =6 nb;

— TOTepH B pasbeMHOM coeuHeHnn 4 =(0,5 b
pc
—  KOJHMYECTBO Pa3beMHBIX COCTUHEHUI npc =2,

—  cTpouTerbHAas JUInHA Kabens Lc 5= 6 KM™;

—  HOrpelmHocTH u3MepeHus 3aryxanut Ag =3 1b;

—  MaKCHMAaJbHBIC TOTEPH B HEPAZBEMHOM WHCHUU = ;
c € morep €pa3beMHOM COEJIMHE Ancmax 0,1 1b

—  CpeIHHe TOTEPH B HEPa3hbeMHOM COEIMHEHUH AHCCp =0,05 nb:

—  MakCHMaNbHEIA K03 duuueHt 3atyxanus OB ¢ =0,25 nb/xm;

max

—  cpejnHee 3HaucHHE K0P HUIMEHTA 3aTyXaHHA a,, = 0,2 nb/xm;

—  kodddumment pasdpoca 3atyxanus u noteps Kk = 0, 065.

[Moncrasnss ucxonusle qanHbIe B Gopmyasl (5.5...5.7) nomyunm:

~32-6-0,5-2+0,1-3

Liion =82,77 xm;
0,25+0,1/6
L 32-24-0,5-2+0,05 _3357 xu:
0,2+0,05/6

~32-6-0,5-2-0,06/82,77 +0,05

= =113,8 km.
b 0,2+0,065/+/82,77 + 0,05/ 6

Jmuny OKY M0XXHO YBETUYUTH, €CJIM IPUMEHUTH ONITUYECKUE YCUIUTEIH.
Tak, Hanpumep, 1is annaparypsl ypoBas STM-16 (kox npumenenus L - 16,2):

pn() maxe — 3 I[BM’ pm) Mun -2 I[BM’
Py =21 1bM;  p, . =-9 nbwm.

[lepexpriBaeMbIe 3aTyXaHUSA

Amakc = Pno sun ~ Py — A33 = _2_(_27)_1: 24 nb;

A, — P :3—(—9)=12 1b.

HapaMeTpLI OIITUYECCKOI'O ycI/IHI/ITeHH MOILIIHOCTHU

=10 obwm; Jo -~ =13 nbwm.

HapaMeTpLI OIITUYECKOI'O HpeﬂycI/IJH/ITeﬂﬂ

Py = —34 nb; Pouyn = —18 nb.

ITpu ucToNp30BaHUM TOJEKO YCHIIMTENS MOIITHOCTH Ha TIEpeNaloeii cTopoHe:

A ~ A, —A4=33 1b,

Makc

un P, no Makc

P VM MUH

= IOyM s~ Py
rac AA ~ 3 I[B — Y4€T CHMKCHUA YYBCTBUTCIIBHOCTH 3a CYET JOIMOJHUTCIBHBIX ITIOMEX,

Ai:;n = Py maxe ~ Pnun = 18 nb.

IIpu nconp30BaHUM TOIBKO MPEIYCHIIATEIS Ha IPUEMHON CTOpOHE:

A = Pno wun ~ pnyq - A93 —A4=28 HB’

MaKkc

ny _ _ _ .
AmuH = Pno maxc pnyn =17 'HE’
IIpu ucnonbp30BaHUKM OAHOBPEMEHHO YCUIINTEINS MOIIIHOCTH U MIPELyCHIIUTENS:

A,MaKC = Pywsun = Pyu ~ A33 —2 A4 =37 nb;

A’/WMH = py,w Makc - pnyn = 24 ﬂB'



Takum o00pa3oM, 3a CUeT NPUMCHEHHUS ONTHYCCKHX YCHIUTEICH MOMXHO CYIIECTBCHHO YBEIHMYUTH
IepeKprIBaeMoe 3aTyXaHue, a, CIeI0BaTeIbHO, 1 IHHY DKV.

1.1.1  Pacuer anunasl IKY, orpanudenHoi qucnepcneit

B coorBerctBuun ¢ Pek. G.957 MCD-T OpHEeHTHPOBOYHOC 3HAYCHHE MaKCHManbHOW uHBI DKV,
OTpPaHUYCHHOU JAUCTICPCUCH, MOXKET OBITh OIPEIEIICHO Mo GopMyIe:

L. =E10%/(B-D-6A) km,

MAKC
rue B — CKOpOCTb mepenayu, Mout/c;
D - ko3 puIMeHT nucrepcu, nc/(HM Km);

oA - CpelHeKBaIpaTHYecKasi MIMPHHA CHEKTPa MCTOYHUKA W3JIyYeHHs, HM, (U1 OJTHOMOJIOBBIX JIa3epOB B
JIOKYMEHTallMM OOBIYHO NPUBOJMTCS LIMPHHA CIEKTpa M3iaydeHus Ha ypoBHe -20 nb wmm 0,01; B stom ciydae

52 = A o1 16,07);

E =0,306, ecnu NCTOYHUKOM M3ITy4EHHS SBJISAETCSA CBETOAMO UK OJHOMOJIOBBIH JIa3€P, a NOMOIHUTENLHEIE
notepu B Tpakte coctasnserl b ;

E =0,491 nns tpakra STM-16, rae nononHUTeNbHbBIE MOTEPH paBHbI 2 Ab;

E =0,115, ecnu ucTounrnKoM SIBISETCS. MHOTOMOIOBBII J1asep.

B [13] mpemnmoxena apyras meroamka pacdeta mnuHbel OKVY. Tlomaras, 4rto ucmonsdyercs kox BBH;

oxuaaemMasi JJIUTEILHOCTh OJIMHOYHOTO 3JieMeHTa curHajga B TPP paBHa T, = NT2 +AT? ,tie T = 1/ F; > paBHa

2 2 2
JIByM TaKTOBBIM UHTEpBAJIaM, T.€. T+ AT =4T", noiayqaeM AT 2 _ 3T 2 _ 3FT2.
Xpomaruyeckasi aucriepcusi B OB sBisieTcss CleICTBUEM [IBYX HE3aBUCHMBIX BEJIHYMH: IIMPUHBI CHEKTpa

OITHYECKOU Hecymeﬁ AAO o1 U JJIMTCIBbHOCTH 3JICMCHTA CUIHaJ1a T .

VUIMpeHHe HUMITyJbca, OOYCIOBICHHOE TONBKO WIMPUHOM CIEKTPa ONTUYECKOW HECYUIeH paBHO
AT, =|D|-Adg gy L

VMpeHHe — UMIyibca,  OOYCIOBJEHHOE — TOJNBKO — [UIMTEJBHOCTBIO  DJIEMEHTA  CHTHANA  PABHO
AT, = |D| . 21}3 Ll(c-T)= |D| . ZﬂsLFT | C,tne ﬁ“p_ pabouyast JUIMHA BOJHBI, C = 3108 m/c - CKOPOCTb CBeTa

B BaKyyMe.
PesynpTupylomiee ymmpeHue, 00yciIoBIeHHOE 00enMHu (paKkTopaMu

AT = AT, + AT, =|D|- L-(Adggy + 242 - F, I ¢) =3/ F,
OTKyza
J3
D] F, - (Adg oy + 242F, / )

IIpumep pacuera manasl DKV, orpaHMYeHHON XpPOMATHYECKON TUCIIEPCUEH.
HMcxonnele naHHBIE:

Makc

—  omnrnauyeckoe BoJIOKHO Tuma Pek. G.652;
—  paboyast yIMHA BOJHBI gp =1,55mkm = 1,55 1()—6M;

nc

— k03 duUIUeHT AuCTIepCU =18 =18-10°° C/M;

HM.KM
—  IIMPWHA CTICKTPA M3IYYeHHS A =Lum =10 m;

—  TaKTOBas 4acTOTa FT =2,5rIn=2,5- 10° T'm;

—  ckopoeTs cBeta ¢ = 3-108 m/c.

Tloxacrasisst 5tu ganaeie B hopmyay (5.10)




NE

LMaKC = 1810—6 2’5109 _(10—9 + 21,552 .10_12 2,5109/3108) -

=0,0299-10% 1 = 29,9 k.

3agaum A5 CAMOCTOSITEILHOI0 peuieHus

1. Onpedenumv onuny pecenepayuonnoeo yuacmka BOJIC, numumuposanuyito samyxanuem. BOJIC nocmpoena na
ocHose kabena muna OM3KI-10, pabomarowezo 6 3-m "oxue npospaunocmu”, ¢ ucnonvsosauuem annapamypbol
"Conka-4". Oyenumbs 3a8UCUMOCMb ONUHBL YCUIUMETbHO20 YYACMKA OM U3MEHeHUs Nomepb HA Hepa3beMHbIX
coeounumensax. Ilomepu 8 pasvemnvix coedunumensx - 1,5 ob, 6 nepazvemnvix coedunumensx - 0.2; 0.4; 0.6 Ob.
Ilomepu na 8600e (8v1600¢) - 1,5 OF. Dnepeemuueckuii 3anac cucmemwl 5 Ob.

2. Onpeoderumv Onuny pezenepayuonrnozo yuacmra BOJIC, oepanuuenuyto oucnepcueii. BOJIC nocmpoena Ha
ocnose kabenss muna OM3KI-10, ¢ ucnonvzosanuem annapamyper "Conka-3".  Oyenumv  3a8ucumocms ONUHbGI
VCUNUMENbHO20 YYACMKA OM UBMEHEHUs. WUPUHbL NOJOCHl NPORYCKAHUS ONMu4ecko20 601okua. [llupuna nonocul
NPONYCKAHUSL ONNUYECKO20 8OJIOKHA, UCNONb3Yemo2o 6 kabene: 700 MIy-km u 400 MIT'y-xm.

JIureparypa
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nepenavyn v BIUsHUS: Y4eOHuK A By30B / B.A. Aunpees, D.J1. [TopTHOB U 11p. - 7-€ u31.,
nepepad. u gon. - Mocksa : ['op. muuus-Tenexkom, 2011. —424 c.; . ISBN 978-5-9912-0092-9, 1000
9K3. — Tekcr : anexkrponubiii. — URL: http://znanium.com/catalog.php?bookinfo=256974

2.  Kcenogontor C.H., [ToptHoB D.JI. Hampasnstomue cucteMsl 35eKTpocBsa3u. COOpHUK
3amad. : YueOHoe nocobue s By30B.-M. [Nopstuas muaus -Tenekom 2009 1.-268c¢.;ui.

3. OnTruyeckne TeIeKOMMYHUKAITMOHHBIC CUCTEMBI: Y4eOHUK 171 By30B / B.H.
I'opnuenko, B.B. Kpyxwmaines, A.Jl. Mouenos, P.M. llapadyraunos; [Tox pen. B.H. 'opauenko -
Mockga : I'op. munaus-Tenekom, 2011. - 368 c.: un.; . ISBN 978-5-9912-0146-9, 1000 5k3. - Tekcr :
anekTponHsbIi. - URL: https://new.znanium.com/catalog/product/318817 .

4.  Enrubapsu U.A., 3yes B.B. BookoHHO-onTHuYecKkue JUHUAM CBsI3U: YueOHOe mocodue.
— PocroB-na-/lony: CKO MTYCH, 2012 - 152c.
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INPAKTHUYECKOE 3AHSATHE Ne6
PACYET MOKA3ATEJIEH HAJTEXKHOCTH BOJIII
IEJIb 3aHsTHsA: BepaboTaTh YMECHUS U HAaBBIKU pacyeTa JUTHHBI PereHepalioOHHOTO Y4acTKa.

Pexomenmanun: n3yunts: [1] I'n.9 ¢.331; [2] ¢/127-133.

Kparkue cBeieHHs1 H3 TeOpHH

[Mon HameXKHOCTHIO OOBEKTA MOHMMAIOT €r0 CBOMCTBO COXpaHSATh BO BPEMEHH B YCTAHOBJICHHBIX
Mpeieax 3HauCHHsI BCEX MapaMeTpoB, XapaKTEPU3YIOIUX CIIOCOOHOCTh BHITIOIHSITE TpeOyemble PYHKIIUU B
3aJlaHHBIX TpeAeNax W yCIOBHSIX NPHUMEHEHHUS, TEXHHYECKOTO OOCIy)KHBaHUS, XpaHEHHA U
TPaHCTIOPTUPOBKH.

Otka3 — coObITHE, 3aKJIIOYAIONIeecs B HAPYIICHHH pPa0OTOCIIOCOOHOIO COCTOSHUS O0BekTa (C
mepepeiBoM  CBsi3u).  OTKas3pl  XapaKTEPU3YIOTCS IUIOTHOCTBIO OTKa30B (CPETHHM  KOJIMYECTBOM),
npuxosiuxcs Ha 100 KM Tpacchl B TO:

m =100N / (KL) (6.1)

rae N - YHUCJIO OTKA30B HA MarucTpaiu JIMHOU L 3a K ner.
HHTEeHCHBHOCTH OTKA30B Ha | KM Tpacchl B 4ac:

M =ml(T,-L1gg) 1/4, (6.2)

rne T, =8765 4 — gmcno gacos B TO1y;

L100 =100 kM.

HapaGoTka Ha oTKa3 (cpegHee BpeMs MEXKIy OTKa3aMu) — CpeHee BpeMs: HapaOOTKH MEXKIy IByMs
MOCJIEI0BATENBHBIMY OTKa3aMHU:

n
To=Y (ti/n) =, (6.3)
i=1
rae [Ny —uncio 0TKa30B 3a IPUHATHIH KaleHIapHbIH CPOK,
ti — BpeMs ucnpasHoii pabotel Mexay 1 =K 1 1=K —1 orkaszamu (kK <n).

B mnepuox HOpManbHOW OSKcIuTyaTanuu (IOCKe NMPUPAOOTKH, HO J0 HACTYIUICHUS (PU3MYECKOTrO
H3HOCA)

M ~ const u Ty = %A (6.4)

CpezHee BpeMsi BOCCTAHOBICHHS | g~ CDEIHEE BpeMsl, 3aTPAYMBAEMOE HA OOHAPYXKECHHUE, MOHMCK

MPUYMHBI 0TKa3a U yCTpaHEHUE MOCJIEACTBUI OTKAa3a.

B xauecTBe KOMIIIEKCHOIO MOKA3aTelsd HAaAC)KHOCTHU HUCIOJIb3YCTCA KOS(i)(l)I/ILII/IeHT FOTOBHOCTI/IK ,
OTIpENIESAEMBI KaK BEPOATHOCTH TOTO, YTO OKAXKETCS B pabOTOCIIOCOOHOM COCTOSHUH B TIPOHM3BOJIBHBIM
MOMEHT BPEeMEHH, KpOME 3aITaHUPOBAHHBIX TIEPEPHIBOB B paboTe:

K,=To!(To+Ty) (6.5)

MHorma B KauecTBe KOMIUIEKCHOTO ITOKa3aTelsl yA00Hee UCII0B30BaTh KOA(DPHUITHEHT MPOCTOS

K, =1-K,=T,I(To+T})
Ecmm cucrema cocrout u3 n Pa3HOTHUIIHBIX 3JIEMEHTOB, UX OTKa3bI MPOUCXOAAT HE3ABUCUMO APYT OT

Apyra, a OTKa3 XOTd OBI OAHOI'0 3JICMCHTA IMPUBOAUT OTKa3ly BCEH CHCTEMEI B ocioM, TO KOB(l)(l)I/IL[I/IGHT
TOTOBHOCTHU CUCTCMbI PABCH:

Koo =KaK Koy, (6.6)

OOBIYHO KOX(PUIMEHTH TOTOBHOCTH JJIEMEHTOB OJIM3KH K EAWHHUIIE, TOATOMY KO3 UIUEHT
MIPOCTOSI CUCTEMBI:
K,c =Kj1+K;2+...+K,;, (6.7)
a MHTEHCHUBHOCTh OTKAa30B CUCTEMbI PaBHA!

M.=M{+My+...+M,. (6.8)



Tpebyembic MoKa3aTeNin HAJACKHOCTH IIEPBUYHON ceT MaructpanpHou (MI), BHyTpu30HOBOH (B3)

n mectHor (MC) ECD ¢ makcHMManbHOH TPOTSIKEHHOCTHIO LM (6e3 pesepBUpOBaHMsI) TPUBEICHHI B
Tabnune 6.1

Tabmuma 6.1

OOBEKT L,, xm K., To» 9

OLIK ne3aBucumo ot nmpumensiemoin | (MI') — 12500 > 0,920 > 12,54

CUCTEMBI TIepeaavu (B3) - 1400 > 0,990 >1114
(MC) — 200 > 0,997 > 400

OLIK na nepcnektuBHOU 1udposoit | (MI') — 12500 > 0,982 > 230

cetn (B3) - 1400 > 0,998 > 2050
(MC) - 200 > 0,9994 > 7000

Kpome Toro ycTaHOBJICHBI CISAYIOIIHE HOPMATHRBBL:
— Bpewms BocctanoBneHus HPIT TBHpn < 2,5y (B TOM uncne Bpems noapesaa 24);

— Bpems BoccTanosinenus OPII u OI1 Tgon < 0,54;

— Bpewms BocctaHoBneHuss BOK TgOK <10 gy (B TOM yHCIE Bpems Moabe3aa 3.5 u).

[InotHocts oTkazoB BOK mpu mpoekTupoBaHMM TpaHCCMOMPCKOM MarucTpanud Opajiach paBHOM

m= 0,15 [Tnotnocts otkazoB BOJIII — BJI B 3aBucumoctu ot Hanpskenus BJI coctaBnser ot 0,03 no

0,08.
y‘-II/ITBIBaﬂ, YTO HAMMCHCC HAJCKHBIM 3JICMCHTOM CHCTCMbI MCPEAaduu ABIISACTCA Ha3epHBIﬁ JAN0q

Nepeaaoniero MOy, MOXKHO OPUEHTHPOBOYHO B3STh HApaOOTKY Ha OTKAa3 almaparypbl Toa ~50000 v4.

Cpennee 3HaueHWe HapaOOTKHW Ha OTKa3 OAHOU ctpomTtenbHOM mmmHbEl BOK Ha mawmHe BOMHEI 1,55
vkm T’ = 32250004 (mo noxymenranuu na BOK).

Pacuer Tpe6yeMI>IX IOoKa3aTeeh HaACKHOCTHU IJIA IPOCKTUPYCMOI'0 KaHajla MPOTS)KCHHOCTh Ha L

HapabOTKa Ha OTKa3 Too =Toulu /L (6.9)
KO3 (UITUEHT TOTOBHOCTH Kp = [1+ L (1_ Ko ) / (LM'KF M ):Iil (6.10)
K02 OHUIUEHT IPOCTOS Ky ~ K, LIL, (6.11)
Pacuer oxxunaembIx mokasaTeliel HaleXKHOCTH TMHEHHO-KabenbHBIX coopyxenuit (JIKC)
MHTEeHCHMBHOCTH OTKA30B ISl BCEH JUTMHBI TPacCh
M, =M, +M, +M,,, (6.12)

_oomL
“* 8765-100

BHEIITHUX MPUYUH (paboTa CTOPOHHUX OPTraHU3aIMH, IPUPOIHBIC SBICHUS U Ip.);

rne M — WHTCHCHUBHOCTH OTKa30B, O0ycIOBICHHas Bo3ziciicTBHeM Ha BOK

n .
M, =M, n_ = ¢l — UHTEHCUBHOCTH OTKA30B, 00yClIOBIEHHOE Bo3elicTBHeM Ha BOK
BHK C ca

OK
BHYTPCHHUX IMPUYNH (TeXHOHOFI/I'{CCKI/Ie MOrpeIHOCTHU IPHU U3TOTOBJICHHUN Ka6en;1);

M, on = 0,06- Myon [ 8765 — unTencuBHOCTE 0TKA30B, 0GYCIIOBIEHHAS BHEIIHAM
BoszetictereM Ha HPII (0,06 na 1 HPII B rox). (6.14
Hapa6orka na otkas JIKC: T = = 1/ M e (6.15)

Kosddunment roroBroctu JIKC: Ko = Tome/(Tome T Tome) (6.16)

Pacuer oxxumaeMbIx IoKazaTeaeld HaaeKHOCTH armnapaTHoro KOMILIEKCa



— HHTEHCHBHOCTH OTKA30B armnapaTHoro KOMILIEKCa
MA :MOH +MHP171 (617)

rae M, = i M, = i(l IT, )~ HUHTEeHCUBHOCTH 0TKa30B OII u OPII;
1

1
n

n

M wpn = Z M upni = Z 1/ TOHpni) — MHTEHCUBHOCTH 0TKa30B HPII.
[ [

— Hapabotka Ha 0TKa3 anmapaTHOro KOMILJIEKca: Toy =1IM (6.18)

—  KoadduimeHT ToTOBHOCTH aImapaTHOTO KOMITIEKCA:
Kr4 = Kron'Krupn (6-19)
rne  Kron = Toor/(Toon+Ton);
Krupn = Toupn/(Torpn+ Tarpi).-
OxugaeMble TOKA3aTEeIN HAJICKHOCTU CHCTEMEBI B 1[€JI0M

— MHTeHcHBHOCTH 0TKa30B cuctembl M = M we T M ’E (6.20)
~ Hapaborkanaorkas T') =1/ M, (6.21)
- Koapduument rorosnoctn K - = K e Ky (6.22)

[lony4yeHHble 3HAYEHUS OXHMIAEMBIX MapaMETPOB HAIEKHOCTH CPaBHHUBAIOTCS CO 3HAYCHUSIMH
TpeOyeMBbIX TOKa3zaTeNel Il CYIIECTBYIOIIEH M MEepCIeKTUBHOW mepBUYHBIX cered. Ilpum HeoOxommumocTn
OIIPEICIIAIOTCS MEPOTIPHATHSL, TIO3BOJIAIONINE ITOBBICUTH HAZEKHOCTh IPOSKTUPYEMOI CHCTEMBI.

Ipumep pacyeTa OCHOBHBIX APAMETPOB HAICKHOCTH CUCTEMBI.

UcxonHsie naHHble:

—  Y4acTOK MarucTpaJlbHOW EepBUYHOM ceTH mpoTsbkeHHocThio L = 300 HM;

— CTpOUTCIIbHAA IJINHA Kabest LC() == 6 KM;

—  KOJMYECTBO aImapaTypsl — 2 OKOHEUHBIX MYJIBTUIIIEKCOPA U 3 MYJIBTUILIEKCOPA BBOJIA/BBIBOJIA;
— mioTHOCTH 0TKa30B BOK m =0,15;

— HapabOTKa Ha OTKa3 anmaparyps T, ~50000Y;
— cpe/iHee 3HaUeHHE HapaGOTKM Ha OTKa3 ofHo cTpouTenbHol bt T ), = 32250001,
- BpeMsi BOCCTAHOBJICHHS anmapatypst T,, =0,54;
— Bpewms BocctanoBneHuss BOK Tpox =104

TpeOyemble mokazaTeny HaACKHOCTH
J71s CyIecTBYIOMUX CeTe:

Ty, =12,54-12500/300 =522 4.;

1+300(1-0,92) -1
(12500-0,92)

=0,998:;

KrL =

,):[J'ISI MEPCIICKTUBHBIX CeTCH:

Ty =230-12500/300 = 9583

B 1+300(1—0,982) - B
Kron = %2500-0,982) =0,99956

OxniaeMble MOKa3aTeln HAJIEKHOCTH JIMHENHO-KAa0EIbHBIX COOPYKEHUN
MHTEHCHBHOCTH OTKA30B AJISI BCEN JUTMHBI TPACChI

_015-300 50
/K€ 8765.100 32255000

Hapab6oTtka Ha oTKa3
Toxe =1/0,0000665 =15037,64.

KoaddurmenT roroBrOCTH

=0,0000665




_15037,59
HIKC ™ 15037,59 +10

OxujiaeMble OKA3aTENM HAJACKHOCTH allapaTHOTO KOMILICKCa
MHTEeHCUBHOCTH OTKA30B

M , =4/50000 = 0,0008
Hapa6oTtka Ha oTka3

T, =1/0,0008 =12500+.

KoaddurmenT roroBrOCTH

=0,99933

12500
12500+10

O)KI/I,Z[aeMBIC IIOKa3aTCIi HAACKHOCTH CUCTCMBI B IICJTIOM
HMHTEeHCUBHOCTH OTKA30B

M - =0,0000665+0,00008 = 0,0001465

Hapabotka Ha oTKa3
T, =1/0,0001465 = 6825, 9.
Koaddumuent roroeHOCTH
K¢ =0,99933-0,9992 = 0,99853
Takum o00pa3oMm, TOKa3aTelId HAJCKHOCTH CHUCTEMbI YJIOBJICTBOPSIOT TPEOOBaHUSAM  JUIS
CYIIECTBYIOIIHNX CETEH, HO HE YIOBJIECTBOPSIOT TPEOOBAHUIM HA/IC)KHOCTH JUISI IEPCIICKTHBHBIX CETEH.

4 =0,9992
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	Расчет дисперсии в оптических кабелях
	Цель занятия: выработать умения и навыки расчета дисперсии в  оптических кабелях.
	Рекомендации: изучить: [1] Гл.2 с.31 – 45;
	[2] Гл.7 с.212 – 265.
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	2. Ксенофонтов С.Н., Портнов Э.Л. Направляющие системы электросвязи. Сборник  задач. : Учебное пособие для вузов.-М. Горячая линия -Телеком 2009 г.-268с.;ил.
	Практическое занятие №5
	Расчет длины регенерационного участка
	Цель занятия: выработать умения и навыки расчета длины регенерационного участка.
	Рекомендации: изучить: [1] Гл.9 с.346;
	Ограничение длины регенерационного участка затуханием
	Краткие сведения из теории
	Решение типовых задач
	Задачи для самостоятельного решения

	Расчет длины ЭКУ, ограниченной затуханием

	Рис. 5.1 – Диаграмма уровней оптической секции
	Задачи для самостоятельного решения

	Практическое занятие №6
	Расчет показателей надежности ВОЛП
	Цель занятия: выработать умения и навыки расчета длины регенерационного участка.
	Рекомендации: изучить: [1] Гл.9 с.331; [2]  c/127-133.
	Краткие сведения из теории


