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Nekuwnsa 3-2020. AJIEKTPOCTATUHECKOE

MOJE
B ANI3NEKTPUKE

. ANEKTPUYECKNN ONNOMb B 3N1EKTPOCTaTUYECKOM

none.

[Tonapunsauna ANanekTpmuKoB.
ANeKTpocTaTu4ecKoe Nnose B ANINEKTPUKE.
[Tonapn3oBaHHOCTL.

CBobOOaHbIE U CBSI3aHHbIE 3apsAabl.

CBs3b NONAPN3OBAHHOCTU C NMNOTHOCTbIO
CBSI3aHHbIX 3apsAa0B.

BekTop aneKkTpn4yeckoro cMeLleHus.

. ObobLieHne Teopemsbl ['aycca.
. [lone Ha rpaHuue pasgena AnaneKTPUKoB.



PeanbHOCTb, OTpa)XXeHHaa B HalleM CO3HaHUMN, -
NULLIb OYeHb NPUONmMXeHHoOe nogoobue
npoucxogsLlero Ha caMmom aene.

«C Tex nop npowno 80 NneT u g No-npexHemy
3agato cebe aTOT XKe Bonpoc (npum. — YTO Xe
TaKoe 3fIEKTPUYECTBO?), HO HE B COCTOSIHUU

OTBETUTb Ha Hero »
Hukona Tecna




CHCTEMA SJIEKTPOMATHITHBIX BEJITYIIH I X B3AIIMOCBA3EIL

AR SRR /. JleicTBHE
TlogBHXHOCTE oate%et RRRRIK Hm;)yg?a
172 SPIRER :
MIT2I Ry MLAT-!
/. JleficTBHE HetictEne
X {(x1accuyeckoe) amBoe (noTcHu
- L=mvr :
ML2T-! ML3‘T-2
‘

ITocTognHAA
Xomma

L3T1

BespasmepH.

25 MoniHocTs
KOHCTAaHTA

N
ML2T |

WM. cuasr

oF/ét

VMoBa -
Io#inTHHTA

HsyeHeHHE
TABICHHA

cplot
ML-T

(Exxocts) ™
Cc-l

MLAT-[2

...................................................
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He cpucoBbiBaTb

[Monspusauuns
HenonApHoro
OV3neKTpuka

[Monapusauyud
NOMSAPHOro ANANEKTpuKa



BHyTpeHHee anekTpuyeckoe none
Mexay AManeKTpUKoMm 1 obknagkamm

MonspusoBaHHble aTOMbl AU3NEKTPUKa

I'lonﬂpuaauuﬂ AW3NEeKTpPUKa KoHOeHcaTopa

I'Ionﬂpmau,m oTAaesfibHOro atoma
o Ecp
© . 4 O
oy
N +q/’ S .F{l-q
~— — — -
-0 =3
A.C. qyes-zofoa p qLc’




ONeKTPUYECKUn annornb

| i .
E _ p=ql
// A \\\

/
S
P S
\ /

\\ L\ A

~ l ///

HanpaeneHue BekTopa P nNpuHATO OT MUHYyca K nntocy !

A.C. Yyes - 2020



[ToTeHumanbHoe nose gunons (no Casenbesy)

r.=r—acost=r—ae,
r_=r-+4acost=r-4ae,.

Qae,.=le,

o q q 1 q(r——r4)
@ (n= dre, \7+ T~ 4rgg Iyl -

d+g  TIpoi3sefieHHE rr- MOXKHO 3aMEHHTDb HYepe3 r
<~z 4a PaanocTh 7. — r, paBHa 2ae.=le,. Ciefosare/bHO,

| 1 gle, _ 1 pe;
(p(l')— 4ne, ';72 .43130 r2

[NoTeHumnan nonga AMNons:

A.C. Yyes - 2020 7



BbIiBOA4 HAnNps»KeHHOCTW nons AMnong

(i [0} 1 2pcosd

(4c0s*9 + sin°9 =1+ 3cos’9)

E=VE?+E — L1 4+ 3cos? 9.

4neo g

A.C. Yyes - 2020




[lone anekTpnyeckon Hanps>KeHHOCTb AUNOSS

1
E = pe3\/1+3c0526
ee, 4mr
Jr’+(1/2)’
i i e ‘/._-__A___-E.G-—-ﬁy-—-—-—-b&

A.C. Yyes - 2020




MHMN

IAI I\
D, =ql
1 »-e
0= P,
dmee, r

[MoBTOpP dhopmMyn ¢ ApyruM 0603HAYEHNEM YrIIa U C Y4ETOM Cpeabl

E_@(p_ 1 2p, -cosO P _o0p 1 p, -sinb
" Or 4meg, 1 " 100 4dmeg, 1
E = 1 pe3\/1+300529
880 4E’qyes—2020 10




ariee mpu CnaCIOa axkvsibmamueHO
W.E. Tamm A P GpaKy

qg (1 1 q (T-)—T)
P)= S P .
(p( ) 41'[80 (T(.;.) r(_)) 41'[80 ( re+yr-)

https://www.youtube.com/watch?v=veqa7yUOH oM

—q +4

ObbacHeHune n3 MoOTN.

Tak kax [/ < r, TO MOXHO CUHTaTBL 7(—; —
~rey&x1cos®, ryry~r* u xapakrepuso-
BaTk MECTONOJIOXEHHE TOYKH P pamuyc-BEKTO-

A.C. Uyes - 2020 11



POM T ¢ Ha4aJioM B JIIOOOH ToOYKe AUIOJNS,
[IOCKOJBKY JUIOJb HUMEET CKOJIb
yroJAg0o MaJjible I'eOMETDHHYECKHE pPa3MeEphl.

Torna

rae glcos® = (p-r)/r, oTkyna

| 3(p-o)r p
E=—grade = 4me, [ s rT]




HE. Tavuwm

B pRIR _ P

RS

(10.4)

chepuieckoit cucreme koopauHat R, 9, « ¢ neHTpoM B JH-

noJjie ¥ MoJapHoil ochblo, napaJsuies b-
Hoit p, craraomnme pekropa E papibl

Ep = 2pcos0.

3 ' »~

psin v . (10.5)
TakuMm obpazom, yvron S Mexay
CHJTOBOI JTHAWEH W pajuyCcoOM-BEKTO-
poMm R onpepensiercs coornomennem

R 2
Ha oanmnakoppix paccrognusax R
OT JIUNOJIS NOJIe BJOIL ero ocu (v =

Puc. 15
= () wm ¥ = ) BABOE CHIBHEE, YeM B 3KBATOPHAJILHOI ILJIOCKOCTH

(9 = =n/2).

A.C. Yyes - 2020



KpyTalwmm MOMeEHT, AENCTBYOLL NN Ha
ANEeKTpU4eCcKkun aunonb
B SNeKTpocTaTu4ecKkom norie.




Cwvna, gevcTeylollad Ha aunosb B
HEO4HOPOAHOM JAIEKTPUYECKOM one

1}’1
Is

|

=

y,

JF
F,=P'—dr’.

A.C. Yyes - 2020
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CmeueHue ariekKmpuyecKux 3aps008
geuwjecmsa noo oeucmsuem
3/1IeKMpUYeCKO_20 r10J19 Ha3bI8aemcs
nosisipulayueu.

CriocobHocmeb K rionsipu3ayuu
48/19emcsi OCHOB8HbIM C80UCMBOM
OU3IEKMPUKOS.



lNMonspu3lyemocmb OusrieKmpuKka 8Krirodaem
cocmaesigruue — ar1IeKMpPOHHY0, UOHHYH U
opueHmMauyUoHHY0 (OUroribHYH0).

0 = ()
JJIeKTPOHHAsA ,
MOJSIPHU3YEMOCTh
Honnas
noaspsyevocTs @@@@@ © e e

OpueHTaunoHHas +
f\ /

NOJSIPH3YEMOCTh Y

A.C. Yyes - 2020 18



I'Ion;|p|/|3au,|/|;| AN3NIEKTPUKA |_|OJ'IFIpI/I3aLI,VIFI oTaeribHoOro aromMma

E enewn

E eHymp
@ ociaoa

ANEeKTPUYEeCKumn

<::::> avnons
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Obpa3oBaHme CBsI3aHHbIX 3apSA0B B ANSMNEKTPUKE U

pe3ynsTupytoLllas HanpPAXXeHHOCTb.

A.C. Yyes - 2020
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B.K. CkBopuos. 'lone aunons.

0bpazyowas 6epxne20 KoOHyca ycuieHus E

BEPXHAA CeKYyuds ni1oCKoCms

“konyc"” ycunenus

“koneco’ ocnabnenus

~__ Ounoiv

HUDICHAA CeKYWdsl NTOCKOCHb ™ “konyc” ycunenus

0bpazyowas HUNICHe20 KOHYca YCuneHust
pazyiony yeay OobaacTi YCHIICHHA H 0CJIA0Ie HHS MOJIA CBOﬁO,I[Hle 3apsAaoB.

A.C. Yyes - 2020 21



* BHympu duaniekmpuka arnekmpudeckue 3apsiobl
aunonen cyMmmMapHoO KOMMEHCUPYIOT Apyr Apyra.
Ho Ha BHELLHUX NOBEPXHOCTSX ANINEKTPUKA,
npunerarLmx K ariekTpoaam, NosABAsItOTCS
3apsigbl NPOTUBOMOSIOXHOIO 3HaKa
(moeepxXHOCMHbIe cesi3aHHbIe 3apsiobl).

—

e EO - EO
ED EE g - -
ool ——E |1
GO EDED e

A.C. Uyes - 2020 22



« E'—-3anekmpocmamu4eckKoe riosie
cesizaHHbIx 3apsidoe. OHO HanNpaBnNeHO Bceraa

NpPoOTNB BHeIJ.IHeI'@aOJ'IFI

* pe3ysibmupyroujee asiekmpocmamu4yecKoe
rnosie Hympu duanekm%w{a I

= F, —

A.C. Yyes - 2020 23



[lonapn3oBaHHOCTb

v — He 3aBucsuiasi or E Beapuuua,

P...._

P,
AV

AV

P =

'X-&'()E,

Hd3blBaeMdd I H-

2JEeKTPHUYECKOH BOCIDHHMUYHBOCTDHIO

ANaneKTpuKa

A.C. Yyes - 2020
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- +5¢ [PpaHnyHoe ycnosue Ansi sektopa P

E AV=L AS cos o,

A

g
~L
P' n
S I\ g P AV=P! AS cos @
(rr-0) {50
5451 // v C MaKpOCKOIMHUYECKOM TOYKH 3pEHUS
n s O paccMaTpHBaeMblii 00beM IKBHBAJIEHTEH K-

noJio, 06pa3oBaHHOMY 3apafaMu +0 'AS
—a'AS, oTcTosILUMH IPYr OT JApyra Ha
d paccrostuue . [Tostomy €ro 3JeKTPUYECKHH
MOMEHT MO’KHO npeactaButh B Buae o' AS/.
[TpupaBHusiB Apyr ApYyry o0a BbIpaXKeHHS
IS 3JeKTPHYECKOr0 MOMEHTa, MNOJYYUM

Pl AS cos a=c'AS[. —> ¢'=P cosa=P,

A.C. Uyes - 2020 25




Boipazus P uepe3 » u E, npujaem K dopmy.e

0" :xeoEn

A.C. Uyes - 2020 26



Linpkynaumsa sektopa E Ha rpaHuue aByx cpen

PaBHA HYJIHO
{
£, 8 2.
E — 0 C  — T

f Edl =0
ABC DA

A.C. Yyes - 2020



Teopema l'aycca ans noas Bektopa P.

nojse Bekropa P ob6jsapaer caeaywmiuM 3a-
MeyaTeJIbHBIM H BaKHbIM CBOHCTBOM. (OKa3sbiBaercsi, MOTOK
BekTOpa P CKBO3b NPOU3BOJIbHYIO 3aMKHYTYIO MOBEPXHOCTb S
paBeH B3STOMY C OOpaTHbIM 3HAKOM H30LITOYHOMY CBSI3aH-
HOMY 3apsily AH3JEKTPHKA B 0GbeMe, OXBAThIBAEMOM I1O-
BEPXHOCTBIO S, T. e.

pris——v.,

DTO ypaBHeHHE H Bblpaxaer treopemy laycca nas
BekTopa P.

A.C. Uyes - 2020 28



IPU BKJIOYEHHH NOJA dYepe3 miomanyy AS
NEPEHOCHTCA B HANPaBJEHHH HOpPMAJNW K Heill 3apsaj

Ag'=enl;AS cos otenl,AS cos e=en (I;--1,)AS cos c.

r----- ----1

Cymma [,+1, ecTb paccTosinue [, Ha KOTOpoe CMELIAIOTCs APYr OTHO-
CHTEJIbHO Jpyra INMOJIOXKMUTEeJbHBE 1 OTPULATENbHEE CBA3AaHHLIE 3apPAlH!
B AU3JEKTpHKe. B pesysbTaTe 3TOro cMeleHHs Kaxjasd Iapa 3apsnoB
npruobperaeT AUNOJbHLIA MOMeHT p=el=e (l,--1,). UYucao takux nap
B elMHANEe o6bema paBho n. CiieaoBaTenbBo, npousseenne e (I, 1,) n=
=eln=pn aaer moayJab noaspusosannoctd P. Taxkum obpasom, sapsg,
NPOXOAAIMIA NPH BKJIOYEHHH NOJjiA depes naomanky AS B Hanpasaenun



HOpMa/lu K Hel, paBeH Ag’=P AS cos a.

MOXKHO Hanucatb Ag’=Pn AS.

[lepeitna orT genwT K AuddepeHuyanam, mnoJayynM
dg' =Pn dS=P dS.

[TpencraBum ceGe BHYTPH JM3MEKTPHKA 3aMKHYTYIO MOBEPXHOCTD S.

[Ipu Br/IOUEHHM MONST 3Ty NOBEPXHOCTh MEPECEUeT M BBIANET HAPYKY
CBA34HHbIH 3ap4dj ¢, paBHBIM

qgum=§dQ'=§PdS
S S

A.C. Uyes - 2020 30



B pesyabrate B o6beme, orpaHHYEHHOM
MOBEPXHOCTBLIO S, BO3HUKHET H3GLITOUHBI

CBSI3aHHBIH 3apAx
Juae = -—qu,m=—§PdS=.—-(Dp
S
(D, — norox BekTOpa P uepes noeepxHocTh S).

JTO0 Teopema [laycca gns Bektopa P B nHTerpansHomn popme

Gaso = o' dV

v

(HTerpan Oepercss no ofGbeMy, OrpaHAYEHHOMY MOBEPXHOCTBIO S).
Taxkum o0Opa3oM, Mbl IPUXOAHM K opmyJe

\o'av=— fpas.
v S

[MpeoGpasyem MOBEPXHOCTHBIH HHTErpaJ HO TEOPEME
Octporp — [laycca B pesynbtate NHOJNYy4YHTCH COOTHOILUEHHE

§p'dV———-—-—§deV > | p'=—yP

A.C. Uyes - 2020 31




dopMyrnbHbIE COOTHOLLEHNS ANns BekTopa P

o’ =Pcosa=P,, o’ =xeykE,,
— [oP, 0P, apz) |
p**(6x+0y+02 = — div P

A.C. Yyes - 2020

32



dopMyrbHble COOTHOLLIEHUS Ans BekTopa E

1 ,
VE=—(p+0p).
0

p' = —V (xegE)=—¢e,V (*E)=—¢,(Evx+ =VE).

’

o' =—¢e By —up—up’.

’

1
p =— T+x (e,E Vit + xp).

A.C. Uyes - 2020 33



NHTerpanbHble cooTHowleHusa anga sektopos E n P

§%d§ -

€€,

1

€

(g—q")

§$d§ =—q'

OndpdpepeHymanbHble COOTHOLLEHNSA ONA
BekTopoB E M P

divP = —p’

N

divE =

P _1 (p—p)

ge, &,

A.C. Yyes - 2020
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VIcTOkM 1 cTokn BekTopa P

| o é{o/_i\\g é)@"

DD @

o

B mouxe 7 {VEM G movre 2{?’;:3



E - cpegHee 3HavyeHmne BeKTopa HanpsaXXeHHOCTH
ANEKTPMNYECKOro Nonsa BHYTPU ONANEKTPUKA



B.K. CkBopuos. 'lone aunons.

D=¢,E,

0bpazyowas 6epxne20 KoOHyca ycuieHus E

BEPXHAA CeKYyuds ni1oCKoCms

HUDICHAA ceKyuyast n10OCKOCmb

0bpaszyowan HUNCHe20 KOHYca yCuaeHus

A.C. Yyes - 2020

D=¢,E+P

 “konyc” ycunenusn

“koneco’ ocnabnenus

—~

~_ Ounoib

“konyc” ycunenus

OobaacTi YCHIICHHA H 0CJIA0Ie HHS MOJIA CBOﬁO,-I[HbIX 3apsAaoB.
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Bektop D

MHAOYKUMA 3NEeKTPUYECKOro nons
(anekTpuyeckoe cMeLleHune)

e,E,=¢,E+P

D=g,E+P

[Mo Npogosy BekTop D He nMmeeT on3n4eckoro cMblcra, NOCKOSbKY SABMSAETCA
CYMMOW OBYX COBepLUEHHO pa3Hbix BekTopos E u P.

A.C. Yyes - 2020
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Teopema 'aycca gna sektopa D

v

divD =p

Bektop D «He 3amevyaem» cBA3aHHbIX 3apsaaoB

A.C. Yyes - 2020
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[ToBeoeHune BektopoB E n D
Ha rpaHuLe ABYyX cpen

g <&, € <&

- - -
o

- Lt =

s E — _ o -

- - -

B L L
I

- L -

- Lo
E, E,
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[loBegeHue BekTopa E Ha rpaHuue aByx cpen
Et2

TaHreHumanbHble cocTaBnaoLme
S 1 = no ob6e CTOPOHbI OT FPaHULLbl paBHbI

E 7 [TpnynHa — paBEHCTBO HyIM
1 LMpKynaunm sektopa E no

E KOHTYpPY Ha rpaHuLe AByX cpefn

+ | 81<e:2

A.C. Uyes - 2020 41



[loBegeHune BekTopa D Ha rpaHuue ABYyX cpen

&l

(Tpa,ﬂ,l/l LMOHHOE ﬂpe,D,CTaBJ'IeHVIe)

. G

HopmanbHble cocTaBnstowme no
06e CTOPOHbI OT rPaHULLbl PaBHbI

[MpnynHa — HeNPepPbIBHOCTb
notoka Bektopa D Ha rpaHuue
OBYX cpef 13-3a OTCYTCTBUA
CcBOOOOHbLIX 3apsiaoB

+ 4+ + + + + + + +
]

puc. 14.8

A.C. Uyes - 2020 42



MHTerpanbHble cooTHoLWweHuA ana sektopos D, P n E

§Iw)d§:q

A 1

§I”>d§ =—q'| |§EdS=-L =—(q-¢"

€e, &,

OndodepeHumanbHble cooTHoWweHUA anga sektopos D, P n E

divD =p

divP = —p’

X
divE = = : (p—p")
€€, &,

OTN COOTHOLLEHNA NOKa3bIBAKOT, YTO BEKTOP E — cymMMapHbI BEKTOP

A.C. Yyes - 2020
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AHanunsnpyem sektop D

A\ A

A
Ona Bakyyma D =¢ E; E, - sHewnee none

A\

A\ A A
B onanektpuke D= g,E +P; E - sHyTpenHee none

A\ N A\
Mmeem paseHctBo  g,E, =, E+P

[TpeobpasoBaHMEM MOYUNM:

e,BE, =¢,E+xe,E=¢,E(1+K)=¢¢,E

A A oY A\ A\
D=g,E+P e—1=x D =¢g/E

A.C. Uyes - 2020 44



e,E=¢,E,~P=D-P

Ho 3HaK MUHYC NpY CyMMMUPOBaHNN BEKTOPOB He
NMPUMEHSAIOT,
®opmynel Hyesa A.C.

N N A
e E=¢)E;+P* Pk = _*D F —

- =~ e—1
€

Mo Yyey: ®usnyeckuin cmbicn Bektopa D — oO6beMHasi NNIOTHOCTb 3NEKTPUYECKNX
OMNONbHbIX MOMEHTOB, CO34aBaeMbIX BUPTYyanbHbIMU NapamMm MUKPO4YaCTUL.

A.C. Uyes - 2020 45
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[lone BHYTPU U BHE ON3J1EKTPUKA, NMOMELLEHHOTIO
BO BHELUHEE [0J1€E

_______________________

)
oo o s s s s s
]
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Cucrema JJIEKTPOMATHUTHBIX BE€/JIHYHH H HX B3aHMOCBs3€ell

A.CUyes. 2013

HMITYIbCa

JIOIIOTHHTEIBHBIE
pasMEepHOCTHEIE
K03 HITHEHTHI:

ITOoABHZKHOCTE
HOCHTENIEH TOKa

MI1T1

chuev@mail.ru

JletfictBHE
(KI1accHIeCcKOe)
L =mvr
MIL2T!

MoOIIHOCTh

N

H3MCHCHHEC
HMITYVIbCa

MT! MI2T3

/ X ~"::CKa.‘I i Y Harme}me
% O % g " 5 (P .'
: ML i MT‘2

BapHaHTEI 3aKOHOMEDHBIX CBA3eH

H3MeHeHHe
JaBICHHA

cp/ot

(EMkocts) !
Cc-1

0 T
P = SSOE A.C. Yyes - 2020 48




MHopmauums
nocneayroLwmx crnanaos -
doakynsTaTuBHO

A.C. Yyes - 2020

49



Hecypa3HOCTU 1 NapadoKChl B
y4eOHMKax punankn

https://www.youtube.com/watch?v=TCWkdekjYmc




[lone Ha rpaHuue

f
B NKOB
B} D,
DZt b b
tg 0 - E 2n €1
E,. . tga, E, €,
/ E:
DIN E]n "\(i:.
al t‘ Iﬁ)"l;
e g
E,
]’II
I_jl D{'I

Mapapokc — BekTop D «He YyBCcTBYyeT» cpeay, HO MPEernoMMASEeTCs Ha rpaHuLe ABYX

cpen. Bo BTopou cpene Bektop D yBennyeH no Moayno.
A.C. Yyes - 2020 51



Aunuy E Auruu
a) 0)

N300paxeHne nuHnnm BektopoB E 1 D BHYTpM Ha3nekTpnu3oBaHHOIo Lwapa.
(BekTopbl OKa3blBaloTCA NPOTUBOMOMNOXHO HanpasfeHHbIMU ?77?)

HNpodos. SnekmpomazHemu3m. OCHOBHbIE 3aKOHbI. Puc. 3.6.

A.C. Yyes - 2020
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N3o0paxeHune ns yuedbHmka MIF'TY um. H.3. baymaHa

D

D

PRIV
AP RL v I s ERT

— friiewis s v ey i oN
LT T d SR ALY
pPRLERTI PPV ERIS P 5 ]

2 — 24400k Papotnss Bk S s

, +
T+

A% P

3.9 . ¢x¢¢¢,},°
VOYRCP ARG e PRGN IO 04

N3o6paxeHue He cooteeTcTByeT dhopmyne [[) = ¢

A.C. Yyes - 2020
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[loBegeHue BekTopa E Ha rpaHuue aByx cpen

Er2 = ET1 n E:2En2 = £1En1

tg X2 _ EtZIEnZ

tga, Eg/Ey

Eul €2

En2 £y

[Mapapokc: Mo puUCyHKY AOMKHO ObITb €, > €

~P.S+P,S=-0'S
by, —H, =~

O_I

A.C. Yyes - 2020
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[Tpnmep n3 yyebHuka CusyxuHa (MOTIU)

El sin Bl = E2 sin ,62,

€1E1 COS 51 = 82E2 COSﬂz.

N3 Hux nony4yaem

tgf1 _ €1
tgB2 €2

Puc. 49

PucyHok nokaselBaer, 4to E, > Eg, Bg >[3,, HO 3TO BO3MOXHO TOMbKO MpW €, > €,

BbiBoa: He BepHa (popmMyna C TaHreHcamm yrroB

A.C. Uyes - 2020 56




TekcT n3 yyebHuka CuByxuHa

OTcroga BHJHO, YTO IMPHU TMEPEXOAe UYepe3 IpaHu-

1y pasjgeJsa ABYX AUIIEKTPUKOB CUJIOBBIEC JIMHUU

HCIIBITBIBAIOT npesomacrue. Ilpu nepexone n3 gu-

JIEKTPUKA C MEHBINEH € B IUIEKTPUK C OOJIbIIElH € yroa 3 yBeJIuInBaeTCs,
T. €. CUJIOBAST JINHWSI yAaJsieTCsi OT HOpMaJu K rpaHuie paszgesa. C atum
CBsI3aHa KOHIIEHTPAIsI (CryIIeHWEe ) CUJIOBBIX JIMHUI B JINJIEKTPUKE C HOJTb-
e JAWIJIEKTPUIECKON MPOHUIaeMOCThIO. [I[puMepoM MoXKeT Ciiy>KuTh JIu-
ICKTPUYIECKas MJIACTUHKA, BHECEHHAsA B OJJHOPOJHOE JIEKTPUIECKOE MOJIe
(nuc_ 50

§
\\
\\
\
\\
\\Q
\\

=
i

Puc. 50 Puc. 51
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[lapaaoKkChl 3NEKTPOCTATUKA

N3obpakeHne nonen (no Mpogosy) ot
AINEKTPUYECKOro 3apsia Ha rpaHuue nepexona
BaKyyM — UANEKTPUK
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[lencTBUTENBHOE N30DPAXKEHNE MONEN OT
3NEeKTPUYECKOro 3apsa Ha rpaHuue nepexoaa
BaKyyM — AVNSNEKTPUK

8E-8E +P>x<
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Ob6LenpuHATOEe COOTHOLLIEHNE JNEKTPUYECKUX
BekTopoB E, Pu D BHYTpU AN3neKTpuKa.

Bektop D = ¢,E . .= E0Eo = &E+ P

CoOTHoOLLIeHNEe > » [Mapadokc: HeeCTeCTBEHHOE
BERTOPOB! @0 s > HanpaBneHune BekTopa P

EBHYszEO_E*

E* - anekTpu4yeckoe none gunoneu

O0bo3Ha4YeHuq:
_________ , Bektop D = &E, (cocTaBHOWN 3NeKTpU4eCKnii BEKTOp)

» Bektop P = u&E oy 1, (MONAPU3OBAHHOCTL INSNEKTPUKA)

» BekTop &E .yr, (OCTATOK OT £,E))
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[encteutenbHoe COOTHOLUEHUE JNEKTPUYECKUX
BekTopoB E, Pun D BHYTpU AnanekTpuka.

— *
BekTop &E .y, =D+ P
[Tpeanaraemoe > Bektop P* =-P.
COOTHOLLEHMuEe e R e BekTop D nepBuYeH

EBHyTp: EO_ E?

E* = W*E , - aneKkTpu4yeckoe nosre gunosneun

Obo3HavYeHuns:

> BekTop &E gyrp (OCTATOK OT £,E )

» Bektop P* = u*¢,E ; (Nnonapu3oBaHHOCTb ANANEKTpUKa)

» Bektop D = &,E ; (NepBUYHbIN SNEKTPUYECKUIN BEKTOP)
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SOE:5+13*:(1—K’)5:13/8

s=1/1-«")
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Linpkynaumsa sektopa E Ha rpaHuue aByx cpen

PaBHA HYJIHO
{
£, 8 2.
E — 0 C  — T

f Edl =0
ABC DA
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A
F=qFk=qg—

€,E
/A
E = —@L AnanekTp.
[TIpOHML@EMOCTb
I ’ (Onsa Boabl = 81)

ce—1=x
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[Tapagokc unpkynaumm sektopa E




TpaguiiMOHHOE TIPEACTABICHUE O TIOBEAECHUH DJIEKTPUUYECKUX BEKTOPOB
Ha IUJIOCKOM T'PaHUIIE pa3jeia ABYX Cpell

/
? MNone E OT AUNOJIbHbIX
3apAaoB AN3NEKTPUKa
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Mogenb noBeaeHua 3/1eKTPUYECKUX
BekTopoB D u E Ha rpaHuue pasgena AByx cpen,

81 — 1 § ;, DNIEKTpUYECKOoE nosae
: > E e
AVnonen AOuaneKTpUKa

Bektop D . ———5 " TNoneoTceAsaHHbIX 3apAA0E
_____ > § | Ha rpaHuLe AByxcpej,

CymmapHoe none
BHYTPU AUNINTIEKTPUKA

_p —E,

> BHelUuHee E

nore 0

€0



PacueTHble NpUMEPBI, NMoKa3sbIiBaloLLME HEPABEHCTBO TaHreHLarnbHoi
cocTaBnsoLLEeN BekTopa E Ha rpaHuue aByx cpen

Uy=U

&(d —h)
e(d—h)+h

c2=

h

i

e(d—h)+h

Cl1

6)
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Cl1
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NONAPU3ALMA OUINEKTPUKOB

Mogens HeNONAPHOA - S " Vikoareeay B
MOnaKynsl Boaopona : Ec -

Cxema anexTpoMHoR S e N
NONAPMUIAL MM E= En‘ Ec H
e=E,/E
Cxoma OMnon:HOR NONAPHIALWH
’ o - 7 ~— e . |
+ f *l e Nyl v i 2

CEMHETOJNEKTPUKW. SNEKTPETbI

HenonapvioBanHbiA W

K&mmm - NONAPHIOBAHHLIN CErHETOINBKTRHK
+ + + + l*ﬂﬁmul e APl e et P
o 1W o—o(’{o—c & o—sic—so—eoell]
————— 2 4. Buisops! ¥ I \.—0 O—8 O—9 0—0 D—9
| . | AT oo
NbLE303ANEKTPUYECKUA 3DOEKT
O6pamHbIR

nualoanaxTpuvecknin addexr

HeowoBan ‘L
nasana
NaryHHbie ~
KOHTAKTE! U
NnacruHa T
CErHaToORON
A.C cdges - 2020
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