HATMPABJ/IAEMDbIE 9/TEKTPOMAIHUTHbIE
BOJIHbl N HATMPABJTAKOLWWAE
CUCTEMDI



Hanpasnsatowme cuctemol (AMHUU nepeaaum)

[ByxnpoBoaHas Monockosas [dnanekTpuyeckas
nuHUA NNHUSA nuHUA
fiifiiffff::
"
KoakcuanbHbin MpamMoyronbHbIn Kpyrnbin AnNNUNTUYECKNI
BOJTHOBO[, BOJSTHOBO. BOJTHOBO[, BOJTHOBO[,
(kabenb)

Hanpasnatowen cuctemon apnsetca ntobas CTPyKTypa,
orpaHm4ymBatoas 061acTb pacnpPoCcTpPaHeHUa INEKTPO-
MArHMUTHbIX BOJIH M HaNpPaBAAOLWaAA NOTOK 3/1IEKTPOMATrHUTHOM
3HEeprmu B 3alaHHOM HanpaBAEHUM.

BonokoHHO-onTHMyecknn

BONMHOBOA (CBETOBOA,
ONTMYECKOEe BOSIOKHO)



T - BONHA

KoHuenuua napunanbHbIX BOSH

Ocb HanpaBnsoLLEen CTPYKTYpbl COBMaAaeT C OCblo Z CUCTEMbl KoopauHaT
(HanpaBnsiemasi BOfiHa pacnpocTpaHaeTcs BAONb ocn Z)

PacnpoctpaHeHue
3NEeKTPOMarHUTHOWM 3Heprum
napannenbHO ocu z
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Hanpasnsemas
BOSHAa

PacnpocTpaHeHne anekTpoMarHMTHOM SHePrumn no
nomaHbIM (B 0bLLeM criyyae no KpyBbIM) JIMHUAM
npv obLiemM nocTynaTeribHOM ABWXEHUU BLAOSb OC Z
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Hanpasnsemas
BOSHAa

~aZ' VioeanbHbii NPOBOAHMK

E - BONIHA

\4

N ’

~a Z' VioeanbHbii NPOBOAHMK

H - BONHA

\4



Knaccud)ukau,ua HanpasaaembiX SIN1EKTPOMAarHUTHbIX BOJ/TH

MonepeyHas ( T- BonHa nan TEM — Bo/siHa) — 3TO BOJ/IHA, Y KOTOPOW B NPOA0/IbHOM
HanpaBAEeHUN OTCYTCTBYIOT COCTABAAIOLLME INEKTPUYECKOTO U MAarHUTHOIO NONEN, T.€.
BEKTOPbI E w H nexat B NJI0CKOCTH, nepneHANKYNAPHOM HanpaBiEHUIO
PacnpoCTPaHEeHMUA BOJIHbI.

SnekTpuueckas ( E) - BonHa, BEKTOp E KOTOPOM MMeEeT NoMepeyHyo U NPOAO/bHYIO
cocTaBasAolWMe, a BeKTOpH nexuT B NI0OCKOCTU, NeprneHaNKYAAPHON HanpaB/IeHUIO
pacnpocTpaHeHua: E, = 0,H, =0

MaruuTHas ( H) - BonHa, BEKTOp H KOTOPOI MMeeT NonepeyHyo U NPoaobHYIO
COCTaBAAOLLNE, @ BEKTOP E NeXUT B NIOCKOCTU, NeprneHANKYAAPHON HanpaBaeHuo
pacnpocTtpaHerua: Ez=0,H, #0

BakHo! EcTb HanpaBAsioLmMe CUCTEMbI, B KOTOPbIX CYLLECTBYIOT CMeLlaHHble (rMbpuaHbie)
BOJ/IHbl Y KOTOPbIX BEKTOPbI 3N1EKTPUYECKOrO0 U MarHUTHOTO MoAer MMetoT Kak
NPOAO/IbHYIO, Tak U NONepeyHble COCTaBNAWNE: £ o f

BakHo! EcTb HanpaBasoLlmMe CMCTEMbI, B KOTOPbIX CYLLECTBYET KBa3n T - BOMHA , Y
KOTOPOW BEKTOPbI INEKTPUYECKOTO U MAarHUTHOIO NOIEN MMELIOT KaK NPOAO/bHbIE, TaK U
nonepeyHble COCTaBAAOLWME, HO 3HAYEHNA NPOAObHbIX COCTAaBAAOLWMX CYLLEeCTBEHHO
MeHbLUEe rnonepeyHblx.



paHMYHaA 3aga4ya gNA BOJIH B peryaspHou AMHum nepegaum (o6wmum noaxon)

CyTb 0buwer 3aaa4um — onpeaenunTb CTPYKTYPY NOAA, YCA0BUA PACnpPOCTPaHEeHUS
HanpaBAAEeMbIX BOJIH U HAUTU UX NApPaMETPbI.

KomnaeKkcHble aMmnAnTyAbl BEKTOPOB HAaNPAXKEHHOCTU rapMOHUNYECKOTo NosA NOAYNHAKOTCA
O4HOPOAHbIM BONHOBbLIM ypaBHeHUA [enbmronbLa. PelweHna sTux ypaBHeHUN ons
Hanpas/iAeMon BO/HbI, beryLiein BAoAb perynapHon INHUKN Nnepeaayun, MOXHO NpeacTaBUTb
B BUAE: _ _ _ _

- B ,eKapTOBOW cucTeme KoopanHat Em(xiyiz) = Em(x,y)e—fﬁ’z ﬁm(x,y,z) = ﬁm(x,y)e‘fﬁz

- B UMNMHAPUYECKOM cMcTeme KoopauHaT Em(‘r, @Q,z)= Em(f,fp)e_iﬁz ﬁm(n @,z) = ﬁm(r,fp)e‘fﬁz

MHOXUTeNb e~ 2z cOOTBETCTBYET BOJIHE, HANPABAAEMOM B NMONOKUTE/IBHOM HamnpaBieHUM
OCW Z, COBMNajaroLLen C OCbo IMHUKN Nepeaaydmn.

OYHKUMWN E,, (x,¥), H,, (%, ¥), Epy (r, @), Hyy (7, @)  COOTBETCTBYIOT 3aBUCMMOCTU KOMMJIEKCHbIX
aMnNAuUTya nonen OT nonepeyHblX KOOPAMHAT.



ANroputm onpeaeneHusa CTPYKTypbl nona (NPoAonbHbIX U NONEpPEeYHbIX COCTAaBAAIOLLUX)

BekTopbl E,, U H,, AO/MXHbl yA0BNETBOPATb OAHOPOAHbIM YPaBHEHMAM [enbmrosibla
V2H, + k?H,, =0 V2E, + k?E,, =0
Ans cpenpl 6€3 noTepb BONHOBOE YNCIO  k = w,[eu, , COOTBETCTBEHHO k? = w’e.p,

Onepatop VZ=092/0x?+09?/dy? + 9?/0z? MOXKHO NpeacTaBUTb B UHOM BUAE:
V2=V2 +92/8z2 ,the V2 = 0%/0x% + 82/dy>

YpaBHeHuAa fenbmronbua ¢ yuetom andpdpepeHuUnpoBaHma no z 32(E—iﬁz)/azz = _j32
NPUMYT BUA;: = = = =
PHVIYT BAA V2 +72Ep = 0 V2H, +y2Hpy =0
3pecb yi=k*— p?=w?eu,— B* ,aBennMunHa Y. - nonepeyHoe BOJIHOBOE YMUC/O
Ncnonb3ya ypasHeHnAa Makceenna: rotH,, = iwe,E,,, 7otE, = —iwuH,,
Mo»KHO NoKa3aTb, 4To NtobaA nonepeyvyHaa cocTaBAOLWaAA NoAA B IMHUKN Nepeaayu
BbIpa)KaeTcsA Yepes NpoJoNbHble . H,

Y2Emy = —i(B 0E,,,/0x + wu, 0H,,,/3y ) ViEmy = —i(B 0E,,,/0y — wp, 0H,,,/0x )

Y2H L(ma dF,,,/0y — BOH,,, /ﬂx) }lem},z—i(meaaﬁw/ﬂx+ﬁﬂﬁ’m/6xj



ANroputm onpegeneHna CTPYKTypbl nona (npogonxeHue)

Takum 06pa3om AOCTaTOYHO peLlmnTb ypaBHeHWe [enbmronbLa Aaa NpoaobHbIX
coctasnaowmnx Emz, Hmz ;

2T 2T _ z o
ViEmz T ViEmz =0 viHmz‘l"}"mez:O

Nanee onpeaenaioTca Bce NonepeyHble coCTaBAAowme Eny, Emy, Hmx, Himy

BarkHo! MoNy4YeHHble pelleHua A0KHbI YA0BAETBOPATb FPAaHMUUYHbIM YC10BUAM Ha
NOBEPXHOCTAX IMHMIN Nepeaayn. B 4acTHOCTM, COrNacHO rpaHUYHbIM YCA0BUAM
KacaTeNbHble COCTaBAsAIOWME BEKTOPa E M HOPMasbHble COCTaBAsAWME BeKkTopa H
NONXKHbI ObITb PaBHbI HYNO Ha MAEaNbHO NPOBOAALLMX MOBEPXHOCTAX IMHUIN Nepeaayn.

BarkHo! MNocTosiHHas Y1 onpepenseTca B NPoLEecce pelleHma BOJIHOBOTO
YPaBHEHUSA C YYETOM rPaHUYHbIX YCNOBUIA. Y1 3aBUCUT OT POPMbI U Pa3sMepoB
NnonepeyYyHoro ce4eHusa AMHUKU, OT TUMA BOJIHbI, HO HE 3aBMCUT OT YacTOTbI .



OcHOBHbIE napamMmeTpbl HanpasademMbiX 3I/1IEKTPOMarHUTHbIX BOJIH

KpuTnueckaa AanMHa BOAHDI Aep = 21/,

KpuTtnyeckaa 4yacroTa fap = v/ A

KoadduumeHT dpasbl B=\k?—y, 2= k\jl - (’1/111{13)2
®a3oBasa CKOPOCTb vy = U/Jl — (A/AKF.f

CKOPOCTb PacnpOCTPaHEHUA HEPTUU J 7
= — = rp
(rpynnoBas ckopocTb) Vrp = 01— (A/Ap)

[NVHa BO/IHbI B IMHUK A=2n/p = }L/Jl — (fl/ixp)z

XapaKTepucTuyeckoe conpotmenenune z =g . /H .. 7T =7 = [u. /e,

ZE =2, J 1- (/4e) 2= ZC/J 1 (/)



Oco6eHHOCTU HanpaBAAEMbIX BOJIH

1. ﬂ,mcnepcma HanpasaaemMbiIX BOJ/IH — TO €CTb 3aBUCUMOCTb NUX NMAPaMeTPOB OT HaCTOTbl.

2. YcnoBusa pacnpocTpaHeHus

n3 Yi—= k? — rg? — mzfsuua - 82 cnenyer 8 — szfa:ua o ]’rf

Echm @y &la=V1, 10 P Be/INYMHA BeLLeCTBeHHAA - pacnpoCTpaHeHne BO3MOXKHO

ifz

Echm @y &la<VY,. ,TO P sennumna mHumas — $a30BbIli MHOXUTENb €
NpeBpaLlaeTca B 3aTyXatoLWyH 3KCMOHEHTY M PacnpoCTpaHeHMe BOMHbI NPEeKpaLlaeTcs.

BaxkHo! YchoBue pacnpocTtpaHeHus A<lo yin [>le

Echm @ /&Hla=7VY. ,T70 [ paBHO HyNO — KpUTUYECKMM pexkmm. OH BO3HUMKAET Npu
A=Agpnn f = f,.

Pexkum, npu kKotopom 4 > 4y unm f < fip  HasbiBaeTcA perkMmom oTceuku, a
BOJIHOBO/Z, B KOTODOM CVLLLECTBVET 3TOT DEXKMM, Ha3blBaeTCA 3anpeneibHbIM.
3. Ana T-sonHbi: Yo =0, Aip =0, fip =0 | [lapameTpbl He 3aBUCAT OT 4aCTOTbl. ITO

O3HQA4a€eT, YTO B TIUHUN AOAUCNePCnA OTCyTCTBYET.

B=kA=ANvy=v=1/ e, Z; = la/ &,



MpPAMOYronbHbIN U KPYrIblA BONHOBOAbI

lNMpoaonbHble cocTaBaAowWwMe Nons

E,,. = Eosin(mmx/a) sin(nmy/b) e 2

y4 H,,. = H,cos(mmx/a)cos(nmy/b) e tF?
: Z z ;a/ Eo - nocrosHHas, He 3aBucAWan OT KOOpANHAT
b,, % ; X g [paHUYHbIE YCNOBUA ANA BEKTOPOB NonaA
¥ l—a . x=0x=ay=0y=>b E,=E =0
. x=0,x=a H,=H, =0
; KBagpart nonepe4yHoOro BOJIHOBOro 4ncna
o : y.? = (mn/a)?+ (nm/b)?
" - UMupekcauma pna E - BONH Ernn
. m=123...;n=1273 ..
Uupekcauma ana H - BonH Hinn
m=20123...;,n=0,12,3 ..
BaxHo! Mpumepsi: Hio, Hox, Bax, Hix .. yyraerca:

BOJIHA «aW OAUH HOJZIb», BOJIHA «all HO/Mb OANUH», BOJ/IHA «€ OANH OAUNH», BOJIHA «all O ANH OOUNH»



Aunarpamma TMNOB BOJIH B NPAMOYroJibHOM BO/IHOBOAE

O6nacTb BbICLUMX TUMOB BOJSH Obnactb % = Ay = 20/Y
o F Kp 1
OCHOBHOrO 2 I8
Tvna 52cof y, =.(nn/a)?+ (nn/b)?
konebannii | T g 9 8§
S688
i 2 % na BoNHbI Hyg
o
f o T
| | < 1 ri=Jy@/a)*=mn/a
|
| > Ay = 2a
Axp(Hll ) Axp(Hw ) =2a
I;pr(Ell) ;LKP(HM) —a
Cocmasnarwjue Nosaa 807aHbI Hy, Mapamempeoi 80aHbI H
H,,. = H,cos(mx/a)e 2 B ==ky1— (1/2a)?
H.m = (iBa/m)H, sin(mx/a) e "7 A=2/y1 - (4/2a)?
Eym = —(ipawa/m)H, sin(mx /a) e =2 zMo = z./\1— (A/2a)?
ijm:Exm:Ezm:U U¢:U/\/1_(A/2a)2

v, = v/ 1 — (1/20a)?
BaxkHo! O4HOBO/IHOBbLIN peXXMUM peannlyeTcs
npuycnoBun a<A<2a wm A/2<a<Ai



3ntopbl pacnpeaeneHUs aMnanuTya, coctasasowmx sonHbl 10 B nonepeuHoii nnockoctu

Ya

my

|:|’
HX»X

Z

Eym(x)~ sin(mx /a)

Hpm ()~ sin(mx/a) H,, (x)~cos(mx/a)

>
Eym(y)~const H,m(y)~const H,, (y)~ const



MNnoTHOCTL NOBEPXHOCTHOIO TOKa NPpoBoANMMOCTUN HAa BHYTPEHHUX CTEHKaX BO/IHOBOAA

FS = [HD:H] - N1IOTHOCTb NOBEPXHOCTHOIO TOKa

Ny - HOPMab K BHYTPEHHel NoBepXHOCTH
BOJIHOBO/A

H - BEKTOP HanpsA»XeHHOCTU MarHUTHOro

NoaA Ha BHYTPEHHeN NOBEPXHOCTU

BOJIHOBO/A

Ha 60KOBbIX CTeHKaxX

BO/1IHOBOAA N/NOTHOCTb v
Ha cpeaHen TIMHNU WNPOKUX
NnoBepxXHOCTHOIO

Ha WNPOKUX CTEHKaX BOJIHOBO4a 6 CTEHOK BOJ/IHOBOAA
NNOTHOCTb MOBEPXHOCTHOIO TOKAa TOKa 0byC/ioB/IEHA o OT/IMYHa OT HYNA TOJIbKO

v TOJIbKO NMPO4O0/IbHOU
O6yCJ'IOBl'IeHa KaK npo4o/ibHOU POA nonepeyvyHaa CoCTtaBAANOLLAA

o cocTasnawoLemn
COCTaBNAOWEN HaI'I_E)HH(eHHOCTVI L HaNPAYXEHHOCTU MArHUTHOrO
HaNPAXeHHOCTHU
MarHuTHoro nons H,, Tak#u P E nona H,, no3ToM NMHUA
. MarHUTHOro nons
nonepeyHoi H, , nosatomy nmeet z7 NNOTHOCTM NOBEPXHOCTHOIO
o MO3TOM JIMHUN
MECTO UCKPUBNEHUE INHUN TOKa eCcTb NpAMan AMHUA

NAOTHOCTUN NOBEPXHOCTHOIO
TOKa eCTb npAmbie TMHUN
BaxHo! MpamoyronbHble BOIHOBOAbI MCMONb3YIOTCA B KayecTBe ¢puaepoB (pagmopenenHole

CUCTEMbI Nepeaayun, PpagmoNoKaLMOHHbIE KOMMNIEKChI). Ha OCHOBE KOPOTKMX OTPE3KOB
n3roTaBaMBatoTca yctponctea CBY: o6bemMHble pe30HaTOPbl, MOCTbl, OTBETBUTENN, LLUPKYNATOPSI,

dbunbeTpbl U Ap.

NAOTHOCTU TOKa.



Heusnyvatowme n nsnyyaouime wenum




dnemeHTbl BO36YyXAeHUA BoNHbI H;; B NpAMOYroJibHOM BO/IHOBOAE

2 e = / - -
[ ] g %
= /{: — o A =
1
WTbipb ! \ Metnsa
BO30YyxaeHus KoakcmanbHble kabenm BO3BYXAEeHMs
OT UCTOYHMKA
BO30YXaeHuns
Y | Bos3byxnaembii
Bosbyxagatowmn | Yy’
BOJIHOBO[, | BOJNHOBOA
A r,
e |/
s
\,

— -
-]
8
-]
AN

DN

BaxHo! dnemeHTbl BO3OYKAeHUA (LWTbIPb, NETAA, WeAb) PAa3MeLLLAIOTCA B MeCcTax
MaKCMMaAJIbHOM aMNANUTYAbl COOTBETCTBYIOLLLEN COCTABAAIOWEN MONA: WTbIPb — B
obnactm makeumyma Eym , netna v wensb 8 obnactm makeumyma Hzm .



Kpyrabiit BOonHOBOgS,

Twum BOHBI Hll Em Hzl Hﬂl Ell

Lo/a 3,413 2,613 2,06 1,64 1,64

AsnmyTanbHoe 1 paguarnbHoe
pacnpegeneHue nosns

®» H(r)
H(p) v\ 3

Ycnosue ogHOBOIHOBOIO peXnma  2,613a < A < 3,413a
Bbibop pagmyca BONHOBOAA MO U3BECTHOM AJIMHE BOAHbI 0,293 < a < 0,383 4
BaxkHo! Kpyrable BoNHOBOAbI MCNOMb3YIOTCA B KavecTse ¢puaepos peako. U3

KOPOTKNX OTPE3KOB M3rotaBanBatoTca ycTponctea CBY: o6 bemHble pe3oHaTopbl,
MOCTbI, OTBETBUTENUN, LUPKYAATOPbI, NONAPU3TOPLI, PUABLTPbLI U Ap.



KoaKcuanbHbi BonHOBOA (KOaKCcManbHbIN Kabenb)

2= Up —ifz 2 =25 o g
S/ Em =To rin(Ry/Ry) Em =ToZc 7 —e
/// /// ,"—
e Z. =\ Ia/ €2 - BONHOBOE COMPOTMBAEHUE CpeAbl,
4 3anoNHAoLWelN Kabenb.

HanpsaXeHHOCTb 3/IEKTPUYECKOro Noasa MMeeT
r TONbKO PaAnanbHYIO COCTABAIOLLYIO.

®
, V Hx’ Us o~ ibz

—
m O Z.rin(Ro/Ry)

I .
0, iz
2nr

Hmzaﬂ

HaI'IpFI)KeHHOCTb MarHMTHOIo nNojaAa NMeeT
TO/IbKO a3nMMyTaJ/IbHYH COCTaB/IAOLWYIO.

BonHoBOe conpoTuBaeHne KOAaKCMaNbHOIo Kabensa

Zy = Uy/ly = (Z,/2m) In(R,/R,)

A

HomunHanbHble 3Ha4YeHMS BOSTHOBbIX COMPOTUBAEHUN
Sw r CraHgaptusosadbl: 50, 75, 100 150 1 200 Om.
_>

CTpyKTypa nonAa T-BONHbLI
B MOMepPEeYHOM NJI0CKOCTH




PacnpepgeneHue NJIOTHOCTEN TOKOB Ha NPOBOAHMKaX KOaKCcManbHOro Kabens c T- BonHoOMU

PacnpeneneHue
NJOTHOCTU PacnpegeneHune
TOKa B LLeHTPa/IbHOM NAOTHOCTU
NPOBOAHMKE HA HU3KUX TOKa B LEeHTpa/ibHOM
4yacToTax NPOBOAHMKE Ha BbICOKUX

YyacToTax
(noBepxHOCTHbIN 3P DEKT)

PacnpeaeneHune
NJAOTHOCTH
TOKa BO BHELLUHEM
NPOBOAHUKE Ha BbICOKMX
YyacToTax
(3apPpeKkT 6am3ocTn)




Motepu sHeprnum B KoakcmasnbHom Kabene c T- BonHOMU

[loTepu 3aHEepPrnmn B KOAKCMaIbHOM Kabene CK/1a4bIBakOTCA N3 NMNOTEPb B ANINNEKTPUKE,
3aMoJIHAOLWEM JIMHUIO, U NOTepb B NPOBOAHMKaX. Onpeaenaowmmm noTepammn ABAAKOTCA

noTepy B NPOBOAHMKAX.
KoadbduumeHt ocnabnenuna @ = (R</2Z.R,)[(1+ R,/R,)/(R;/R;)]

R, = 1/0A° - BewecCTBEHHAA 4YaCTb MOBEPXHOCTHOIO COMPOTUBIAEHNA.

A=1/ ITf ugo - I'I'Iy6MHa NPOHUKHOBEHUNA NMNONIA B METAIN.

Ob6onouka AN3aneKkTpuK

LleHTpanbHbIN

BHELLUHUMN NPOBOAHUK

npoBOAHUK

BaxkHo! KoaKcuanbHble Kabenn npumeHatoTca Ha Yactotax A0 3 Ty, B NpoBOAHbIX cUcTEMAX
nepeaayu n B pagnocmctemax B Kayectese ¢puaepos.



[AByxnpoBoaHas NAUHUA

B dnpgepax go

CummeTpuyHan

2-X NpOBOAHAA 30...50 MTly,
JINHMNA !
24
A

D
AHTEHHbIN 3 deKT
PacnpeaeneHune
NonA B NONepeyYHomn
NNOCKOCTH

E —_E.+E.-=0 Ar=r,—-r,=An, n=1,2.3......
#M o J) MbKas BuTtana napa
Ew=E,+E, =0 AI’ZI’Z—I’l:En, n=13,5,... 2-X NnpoBoAHas

NINHUA

BaxkHo! 2-x npoBoagHble TMHNU HAaXo4AT NpUMeHeEHUNE, B HaCTHOCTU, B Ka4eCTBe CI)I/I,EI,epOB

B AMana3oHe BY.



MonockoBbie TIMHUU
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CummeTtpuynas [1J1 HecummeTpuunas M1 LWenesag INJ1 KomnnaHapHas M1J1

[loNOCKoBblE IMHUMN, KaK NPABMO, BbINONHAIOTCA B BUAE TOHKUX METaNI/INYEeCKUX C/I0EeB,
HaHeCeHHbIX Ha NNACTUHbI AM3NEeKTPUKa (PToponaacT, KepamuKka, KBapy, 1 ap.)

OCHOBHOW BONHOM ABAsieTCA T-BOAIHA UM KBa3W T-BOJIHA (COBOKYMHOCTb rMBpUAHbIX BOJH).
B cummeTpuyHou MNJ1 sHeprua npakTMYeckn NOSIHOCTbIO COCPeaoTOUYEHA B AMINEKTPUKE.

B HecummeTpuyHowm MNJ1 YacTb SHEPTMN NEPEHOCUTCA BHE 0O beMa AN3IEKTPUKA - B BO3AYXE.
HecnmmeTpuyHyto MJ1 4acTo Ha3biBalOT MUKPONoAocKoBon anHuen (MIMJ). Ha ocHose MIMJ1
KOHCTPYMpyeTca 60NbLINHCTBO MHTErPaNbHbIX CXeM. TONWMHA NAACTUHBI ANSNEKTPUKAE —
A0 MUNINNMETPA, @ €€ AM3/IeKTPUYeCcKaa NPOHNLAEMOCTb BbICOKasA, YTO No3BonAeT
YMEHbLWWUTb AJIMHY BOJIHbI B INHWU, @ 3HAYMUT, U rabapuTbl MHTErPasibHOM CXEMBbI.

LLlenesbie MNJ1 (LLMJ1) ncnonb3ytoTca npu KOHCTPYMPOBAHMN HEB3AaMMHbIX YCTPOMCTB

C HAMarHNM4YeHHbIMKU peppUTamu.

KomnnaHapHble /1 asnatotca ceaszaHHbimm MI1J1. HaxogaT npyumeHeHue npu CoO34aHUM
YCTPOMWCTB OTBETB/IEHNA YAaCTU SHEPTUU, PACNPOCTPAHAIOLLIENCA MO OCHOBHOM NNHUN.

BaxkHo! MNJ1 npumeHAoTCA NP MUHUATIOPU3ALNM 3/IEMEHTOB PUAEPHOrO TPAKTA U AHTEHH
pagunocmuctem CBY.



OnTuyeckoe BOJIOKHO

OnTtnyecknmmn cumtatotca IMB c gamHamun BonH A = 0,3 ... 30 MKM , COOTBETCTBYHOLLMMMU
yactotam f = 103 ...10%° ITy.

OKpYXAIOWAR CPeaa - OKpy»Katowen cpenomn aBnaeTca Bo3ayx Uam

[AN3NEKTPUK MaTepuan NepBUYHOrNo 3aLLUTHO-YNPOYHAIOLLErO
C nokasarenem NOKPbITUA 060N104UKN.
npenommneHns
OB6onoyka - CepaueswHa -
AU3NEKTPUK . = /€. OMANEKTPUK Ha rpaHuue cepaueBnHa-ob0n4Ka
C Nokasarenem C NokasaTenem obecneynBaeTca NOJHOE OTPaAXKEHMNE BOJHbI,
npenoMmneHns npenomMmneHva
~ B pe3ynbTaTte B cepauesuHe dopmmpyertcs
_ ~ n.o=.le
N =~ c c HanpasaAemas BOJ/IHA, KOTOPYIO NPUHATO
Ha3bIiBaTb MOZAOMN.
O6a3aTenbHoe ycnosue Me = Mg = Toe ol “oesy arve e

1.8
1.6
1.4

Tunosas 3a8ucuMmocme KoagguuyueHma
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OpaHOMOA0BOE BONIOKHO

[lonepeyHoe ceyeHue [MpodosnbHoOe ceveHne
I a
d,s = 125 N
o6 = MKM oc
< > n 6
0 PacnipedeneHue
n 800s1b paduyca
n c nokasamesns
< npesomsaeHus
cpeo

d. =7 ..9 MKM

B o4HOMOA0BOM BOJIOKHE 3HAYeHUA NoKasaTesien NpenoMIeHna cepaueBnHbl U 060104KH
OoT/INYatoTCcA He bosiee yem Ha 3%.

BaxkHo!

OaHoMoZ0BOE BOJIOKHO 0b6/1afaeT Aucnepcrein, NoCKONbKY NoKasaTe b NPesioMIeHUS U

¢$a30BasA CKOPOCTb BO/IHbI 3aBUCAT OT YaCTOTblI.
[vcnepcms NpUBOANUT K paclUMPEHUA MMMYNbCOB NepeaaBaeMblX CUTHAN0B, T.e. K

UCKaXXEeHUIO CNTHANOB.



MHoromoaoBoe ontuyeckoe BOJIOKHO

ra

_ n
dﬁﬁ = 125 MKM Crynenyatoe %
< MHOrOMOZ0BOE BOJTOKHO no 6
n, B mHOromog0B0OM BONIOKHE CO CTYyMeH4YaTbiM
I'IpO(I)l/IIIeM MOKa3aTtena npeaomneHua
pacnpocCcTpaHAeTCA ogHOBpPeMEHHO
6obLUIOEe Yncno moga — nyqel‘/i, BBeAEeHHbIX B
cepaueBUHy Nod pa3HbiMKU yIaMn
d. = 50 unu 62 MKM [ a

papneHTHOE
MHOroMOJOBO€E BOJIOKHO

Yncno |
MOJ, B BONOKHE

Ba)kHO! OCHOBHbIM HE4OCTAaTKOM MHOTOMOZOBOIO BOJIOKHA ABASIETCA Ha/IMuMe AONOAHUTENIbHOIO BMAA
AVCMNEePCUMN — MEXMOAOBOM AMCNEPCUN, BO3HUKAOLWEN M3-3a TOFO, YTO Pa3Hble MoAbl NPOXo4AT B
cepAaueBMHe PasHbIA NyTb.

MexxmoaoBas gucnepcma NpPUMBOAMT K OMNONHUTENIBHOMY PaCLUMPEHMNIO MMIMYNbCOB NepeaaBaemMblxX
CUIHANOB, T.€. K AOMOJHUTE/IbHOMY MUCKA*KEHMIO CUTHANOB.

[ducnepcma B CTyneH4aTOM MHOFOMOAO0BOM BO/IOKHE NPOABAAETCA B 6O/bLIEen CTENEHU, YEM B TPAANEHTHOM.

B MHOromoA0BOM BONIOKHE C rpaAneHTHbIM
npodunaem nokasatensa npesoMIeHNs
PacnpoCTpaHAeTCA OAHOBPEMEHHO
60/1bLOE YUCNAO MOA, C Napaboanyeckumm
TPAEKTOPUAMM PACNPOCTPAHEHMA.




OnTuyecKue Kabenu

. Udomodys il MHG2oMOaY b Hiil

KOHCTPYKUMM peanbHbiX ONTUYECKUX Kabenew MoaBsecHble onTUYecKne Kabenwm

BaxkHo! OnTuyeckue Kabenn, NOCTPOEHHbIE C UCNO/Ib30BaHMEM ONTUYECKMUX BOIOKOH,
NCKNHOUYUTENIbHO NEPCNEKTUBHbI NMPU CO34aHNU BOJIOKOHHO-OMNTUYECKUX CUCTEM Nepeaaymn.

B paguocuctemax onTM4ecknin Kabenb TakKe NCNosb3yeTcs, HanpMmep, No Hemy nogaeTcs
CUrHan oT nopTa 6a30BOM CTaHLUMKN K BBIHOCHOMY NPpUeMo-nepeaatoemy Mmoayto
cCUCTemMbl COTOBOM CBA3MN.

B KayecTBe puMAaepos., B NPAMOM CMbIC/E UX Ha3HaYeHUA (coeanHeHnsA BbIXoaa nepeaaTtymKa
CO BXOZOM Nnepeaatoleir aHTEHHbI UM BXOAA NPUEMHO aHTEHHbI CO BXOA0M NPUEeMHUKA),
onTu4YecKkme Kabenm He MUCNoNb3ylOTCA.



Mnockne (nnaHapHble) cBeTOBOADI

r]3 lNneHka n3 Luanekmpuyeckasi
/ KaHaekKa
nl
nl
n, n
2
lMneHo4YHas KOHCTPYKLUS KaHanbHasi KOHCTpyKUusi

n >n, >n,

MnocKkue cBeTOBOAbI ABAAKOTCA OCHOBOM NOYTM BCEX 3/IEMEHTOB U YCTPOWCTB,
06beJMHEHHbIX 0OWMM TEPMUHOM UHMe2paabHAA ONMUKa:

MOAYNATOPbLI, NepeKatoyaTenn, pe3oHaTtopbl, PUALTPbLI, HaNPaBAEHHbIE
OTBETBUTENIN, COEANHUTENN, YCTPOMCTBA COMPAXKEHMNA BONOKOHHbIX CBETOBOA0B C
nasepamu 1 ¢otoamMoaammn, UMeRLLIMMK, Kak NPaBMIO0, NAOCKYIO CTPYKTYPY.



