TEMA XIV. HOCTOSSHHBIU
YITEKTPUUYECKHNU TOK

i o
ALLD . Ru




1. 9JIEKTPUYECKUN TOK

—

Ecnn yepes HEKOTOpPYIO
MNOBEPXHOCTb NepeHOCUTCS
31eKTpU4YecKnin 3apsa,

TO rOBOPSAT, UTO Yepes 3Ty
NOBEPXHOCTb TeyeT
SN1EeKTPUYECKUN TOK.

DNIEKTPUYECKUN TOK —

3TO HanpaBJ1EHHOE ABUNXEHUNE INTEKTPUHECKHU 3aPAXEHHbIX HaCTunu,.

[Ans npoTekaHuna Toka HeobxoanMo Hanlnyme B AaHHOM Ten (cpeae)
3apsAXKEeHHbIX YacTuL, KOTopble MOryT NnepemMellaTbCsa B npeaenax
BCcero Tena (cpeabgknue 4acTuLbl Ha3blBAOTCS HOCUTENSAMM TOKaA.

DNEeKTPUNYECKMIN TOK BO3HMKAET NPU YCIOBUN, YTO BHYTPU Tena
(cpeabl) CYLWEeCTBYET 2/1eKTpuYeckoe rnosne,

KoTOopoe obecneymBaeT HanpaB/IEHHOE ABUMXXEHUEe HOoCUTeNnen Toka
Ha OHE NX XaOTUYECKOro ABUXEHUS.



2. CUJ1A TOKA

KofinyeCcTBEHHOW XapaKTEPUCTUKOUN INIEKTPUUECKOro TOKa CITYXUT

Cuna ToKa — BefiM4YMnHa 31eKTpUYecKoro 3apsia, NepeHocuMoro a’q

yepe3 paccMaTpuBaeMylo NMOBEPXHOCTb B eANHUNLY BPEMEHN 1
5

-
gfé gra ééi ? Ecnu TOK co3aaéTcs ) ‘d _‘
HOCUTENAMHU ] = dq sy
obonx 3HAKOB, TO dt dt
- o= _ =0 Kn
0=0%"g 0% 0% § T [I]=1—==14.

f) C
EoMHMUA Ccunbl TOKa aMlep yCtaHaBJINBAETCHA
Ha OCHOBE MAdlrHMUTHOIO B3aMMOﬂeV|CTBMF| TOKOB

3a HanpaB/ieHWe ToKa NpUHUMAETCA 0_»@-» @
HanpaB/ieHNe, B KOTOPOM NepeMeLLaloTCs 7 Q_,e 'Q_,
NO/I0XKUTENbHblE HOCUTENW 3apsaa.




3. MJIOTHOCTb TOKA

PacnpeaeneHmne Toka rno paccMaTpMBAEMOMN MOBEPXHOCTU MOXKHO
XapaKTepU30BaTb C MOMOLLbIO BEKTOPA MIOTHOCTM TOKA ;.

BennymnHa NIOTHOCTU TOKA YNC/IEHHO paBHa OTHOLUEHUIO CUJIbl TOKA
yepes naowanky, pacrnosioXEHHY0 B IAaHHOW TOYKe NepneHanKynsspHO
K HanpaB/IEHUIO ABUXEHUSA HOCUTENEN 3apsaa, K €€ naolwaaun

je dl _dgq [j]=1 A
— —— p— ) ] — —2.
ds, ds ., d M
3a HanpaBJIEeHWE j MpuHMMAlOT HanpaBfieHue
CKOPOCTW YNOPSAOYEHHOIO ABVXKEHMS 5
NOMIOXKUTENBbHBIX HOCUTENei éﬁ{J il
R SR 2
J=qg,nu +q,nu ; R
. —~ - [ = j]dS.
. + =
j=pu +pu. <




PG 4. YPABHEHME
—~@* +~ HEMNPEPbIBHOCTMH (I)

‘/ \ PaccMOTpuM B cpefie C TOKOM MPOU3BOJIbHYIO
PHc. 4.1 3aMKHYTYIO MOBEPXHOCTb.
[MOTOK MJIOTHOCTU TOKa [l/dS __

NaéT 3apsan, CKOpocTb ybbiBaHUS 3apsaa,
cogepxauerocs B 06béme nog 3Tom NOBEPXHOCTbIO.

Boipa3um 3apsa B 3ToM 06bEMe

iy
KaK MHTerpan oT NI0THOCTM q= jpdV = ['de = ——jpdV.
3apsaa rno o6bLEMY: V dt

Onepaunn MHTErpnpoBaHMsa No KoopanMHataMm U gudpdepeHuUnpoBaHuns
No BPEMEHU MOXHO d op - = op

. =N pav =[Lar = ['de:— Lar.
MOMEHSTb MECTAMM: a’t-[p 'V[(% S J‘ Py

[Mo Teopeme OcTporpaackoro-laycca

T v _) 5[) _) 5[)
dS=|\VjdV = |VjdV =—|—dV = V;j=--.
SL] i ! l ! lﬁf ot




4. YPABHEHME
HEMPEPbIBHOCTM (II)

%

CooTHoweHne V) = —Z—'Lz Ha3bIBAlOT YpaBHEHMEM HeMNpepbIBHOCTY.
OHO OTpa)aeT 3aKOH COXpaHEeHUSs NIEKTPUYECKOro \ /J
3apsaa B AandpdepeHumnanbHon popmMme. fdy o )

- = dq '—f- dt -}—*

YpaBHeHME DdS = ——— TaKXe oTpaxaeT

dt / \

3aKOH coxpaHeHm'-l 3aps4a, HO B MHTerpasabHom dopmMe.

Puc. 4.1
CornacHo atmMm YPpaBHEHNAM B TO4YKaAX,
KOTOPbIE ABNAKTCA MCTOYHUKAMUN BEKTOPA j,

NponcxoauT ybbiBaHne 3apsaaa.

Ong nocCTogHHOro Toka — =0 \,-’\‘“~

V] (0. 2To 03Ha4aeT, YTO IMHUKU
TOKA 3aMKHYTbI, T.€. HEMNpPEPbIBHbI.

Bl




5. JIEKTPOABMXYLLUAA CUJIA

[lE(:ﬂ —(0— B 3aMKHyTOW Lenn HeO6X0ANMbI YHaCTKK, Ha KOTOPbIX
> HOCUTENWN ABUXYTCSA NPOTUB /IEKTPOCTATUUYECKUX CUII.

. ¢ , @
MepeMelleHne HOCUTENEN Ha 3TUX YYacTKax oy L ST . | o
BO3MOXHO JINLLb C MOMOLLbIO CUN \@ ]
HE3NeKTPOCTaTUUECKOr0 MPONUCXOXAEHNS, B o 2

Ha3blIBA€EMbIX CTOPOHHMUMMW CUJIaMMWN.
Puc. 5.3

CTOpOHHME CUMbl XapaKTepusyrT paboTon, KOTOPYO OHW COBepLlatoT

Had nepemMmearnunMncd rno uernnm 3apsdgamMn. . 2 —: - 2 —*) —
| 4, =[F'dl =q[Edl.
1 1

| OTHoweHne paboTbl CTOPOHHUX CUN K
3ap4a4y, Ha4 KOTOpbIM OHa COBepLUeHa
Ha3bIBAETCH 3JIEKTPOLABMKYLLEN CUSTON:

\ . ;«-*:\. .,_—"‘ -.(‘P K4 lv, ; A* 2 _*) - ; .
\,T) D \T)l g, =2 - J'E d, €= [IE dl.
H LK MOK( q 1 L




6. HANPAXEHME

PesynbTupytollas cuna, AEUCTBYOLWAs B KAX/A0W TOUKE Ha 3apsij
PaBHa CYMMe 3/1IeKTPOCTAaTUUYECKON U CTOPOHHEN CUMbl: [ — q(E+E )

PaboTa, coBeplwiaeMast 3ToM CMI0MN HaA 3apsaoM — = - -
Ha yyacTke gb onpenenserTcs BblpaxeHuem: 4, = IEdI +qIE dl =
R
d | } c
- i Aab = (qoa —Q, ) + qé .-
il — || U,=Te-
a I‘é’ | - —3 ab — _(pa_¢b+8ab

BennumnHa, YMcneHHo paBHas paboTte, coBepLUaeMO CTOPOHHUMM
N 3/1IEKTPOCTAaTUUECKMMU CUMTAMUN HA €ANHUYHbBIM NO0XUTENbHbIM
3apAAoM, Ha3bIBAETCA HATPSKEHNEM Ha AaHHOM YYacTKe LEenu.



|
[feopr OM aKCcnepunMeHTaIbHO YCTAaHOBWU/I,

YTO Cuia TOKa, TEKYLLLEro rno oAHOpPoOAHOMY

y4acTky uenu, nponopumoHansHa

Hanps>XeHMIo Ha 3TOM y4yacTtke: [ =—[.
R

BennunHa R, obpaTHas KoshPuumeHTy
0 ' NponopuMOHANbLHOCTU MeXay CUI0ON TOoKa

N HalpsaXXeHNneM Ha3biBae€TCqa ConpoTtunBieHNEM 3TOIO yqaCTKal LLEnu.

[ns ogHOPOAHOro LUMAUHAPUYECKOrO NMPOBOAHMKA R=p—,
P — yAenbHoe 3/IeKTPUYEecKoe CoOnpoTUBNEHNE, S
|/ - AnvHa npoBoAHMKA, S - naowanb ero NonepevyHoro CeYeHus.

YaenbHoe aneKTpnuyeckoe ConpoTUBIEHNE YNCIEHHO PABHO
COMPOTUB/IEHUIO MPOBOAHWKA ASIMHON 1 M M NAowaabio cevyeHnsa 1 M2,

2
Rz%: [R]zl%ZlOM; sz?j[p]leMﬂ;M =10m - m.

Y




7. 3AKOH OMA (II)

di

B M30TPOMHOM NMPOBOAHMKE YNOPSAA0UYEHHOE r' ’1
OBUXEHME HOCUTENEN TOKa MPONCXoauT 3
: - _
—— -\

B HanpaB/1€HUN HANPSAXEHHOCTU MOoNd, T.e.
HarnpaBJiIiEHNA BEKTOPOB ] n [ cosBnaaaroT.

1 - O
[MpuMeHMM 3akoH OMa [ = [ ANs aneMeHTapHoro Pre 17.2

yyacTKa rnpoBOAHMKA. R Yepes nonepeyHoe cevyeHmne TeUér

Tok cunovt dI = jdS. Hanpsixenue Ha yuacTke uenn dU = Edl.

dl
ConpoTuB/IEHNE BbIAEIEHHOIO 3/IEMEHTAPHOrO yyactka dR=p—

Edl g 9
MoacTaBMM 3TN BblpaXeHus B 3akoH OMa jdS =——dS = j==.
- 1 - pdl P
B BekTOpHOM Buae j =—FE =ock - 3-H Oma B anddepeHumansHom h-e.

1 1 Cm

G =—- yAenbHas anekTpuueckas o= =1—.
P  npoBOANMOCTb. Om - m M




8. COEANHEHWNA PESNCTOPOB
(139

PH3HKA (135 PH3IHKA

NOCTOSIHHBIN TOK : NOCTOSIHHBIA TOK -

S.ﬂCKTpH‘ICCKH(’: uenwu. [locaeagosarenbHoe
COCJAHMHECHHC NPOBOJAHHKOB

MCTONMHMK
HaNPSOKEHMUA
3akomb! NOCNEA0EATENEHOIO COCAMHEHNS

1. Cuna toxa [, ogHa v T2 Xe BO BCEX NOCNeR0BATENBHO
COCAMHEHHBIX NPOBOAHMKAX

1= const |
2. Obwee napenwe nanpaxkesnal,, PaBHo cymme nageHun
HANPAXEHMA HA KAXA0M NPOBOAHMKE
Um=U 1 + U 3+U )+ '--J

3. O6uee CONPOTUBNEHME PABHO CyMME BCEX Nocneaosa-
TENBbHO BKNIOHEHHBIX CONPOTHBNEHUMA

peocrar

- - A e .~ v e e

4. Yem MeHBLE CONPOTHENIEHUE, TEM MENLLLE HA HEM
nagexue Hanpsukenns (u Haobopor)

R, _ U,
ﬁ-:--ﬁ:-;(nmmammmmmwom)

PocynpuBop  IOnoed-Ypamennt rcyRagcT samnsai yHmsopcarer

AR At cn, A Pimrnd, P SOOI pan OO D) S8-50 50 5 sl AR M AL I, YRRIEE W DR M LA

o=

PHNO Pocysnpuelbop IOsowd-Yparmeon anc\_ yrrsopcate

Anexrpuueckne uenu. lapaaneasnoe
COCJAMHCHHEC NPOBOJIHHKOB

WCTOMHMK
HANPAXEHUA

3aKOHL! NAPANNENLHOIC COSAMHERWA
1. !ﬁ"‘-l|+l’+l’+lll

peocrar

2. U = const

3. Obuwee conpoTHBnNeHKe HAXOART NO opmyne
E=RtRtit - Eom R=R=R;=..=R|r0

" - NPOBOHUKOB OAMHAKOBOO
CONPOTHBNEHKA

Ro =R
4. HYepes npoeoaHnK MEHbLLEID CONPOTHBENEMUA Teder
Donewwuit TOK 1 Haobopor

(OGparvonponopuMoHanbHan
3aBMCHMOCTD)

[
@”mmwm&w*ma’h“DMO-“nuummw“ut



9. UIBMEPEHME CUJ1bl TOKA
N HANPAXEHWSA

PH3HKA

(137

NOCTOSAHHBIA TOK

Hamepenne cHibl TOKa
Cuna aneKkTpuyecKoro TOKa H3MEPHETCH aMINEePMETPOM

AMNEPMETP BKNKOMAETCH B UBNb NOCNEA0BATENBHO,

Ero suyTpesHHee conpoTuenexsme gqonsHo buite
CPaBHUTENLHO Mano,

Ans ysenuvenus npeaena WaMepaemMero Toxa
NAPaNNENsHO K AMNEPMETPY BKIMOHAIOT WYMT -
AONONHUTENBHYIO “A0POry” ANA ANEKTPUHECKOro Toka

I, R 1

Ra sl
A
' B
WyHT
BocnonbsyeMCQ YeTBepThIM 3aKOHOM NapannensHoro
coequHEeHUA
_!_A_= Ru "R =IA'RA=I.\'RA
Im RA 1 lm ln-],\
R R
A

3pece |, - BENUYMHA TOKA, Ha KOTOPBIA HaM HEOBXOaUMO
paccuuTaTh AaHHbIR amnepmetp ¢ npeaenoM

-}"= n - KO3pPUUMEHT, NOKa3IBaOW WA BO CKONbKO pas
2 yBENUMYMNacs UeHa JeneHun Wwxkansl amnep-

merpa

@mmm. Pomwna, MO0 v OO0 055050 5 svnl 1RO St AL, YIRTE W 08 e LA

PH3HKA

NOCTOSSHHBIN TOK (

H3MBPCHH€ HANIpAXKCHHSA

(139)

INEKTPHUHECKOS HANPAXEHNUE UIMEPRETCH BONLTMETPOM

BonbrMerp BKNIOY2ETCA B Uens napannensHo, Ero sytpentee
CONPOTHBIIEHME AONXHO DHTL CPaBHUTENBHO BonswKUMm.

Ann yeenuueHnsn npeaena uaMepremMoro HanpsxeHus
NOCNEACBATENBHO K HEMY BKIONZIOT ACNCIHUTENbHOE
conpormenenve R, .

Rnlc.
BOCNONb3YEMCS YETEEPTHIM 3AKOHOM NOCNEACBATENLHOM
COBAMHEHMA

Ry:o Uy

Use U= Uy
- [ -~~~ —M': _2_\_
R.u-. U,u. c R’u" R" Uy R" v

RM.?R\.(%\%- 1)=R.(n-1)

R,=R.(n-1)

3pecs N - koIPHUUMEHT, NOKAILIBAIOWMI BO CKONBKO Pa3
YEENHUYMNACH UEHA AENEHNUS WKANbI BONBTMETPA

@mmmg Pomrnd, MO0 ran CHh) A58 0050 & sl ARG M AT A, YININE W O M AL



10. SAKOH OMA Ans
HEOAHOPOAHOIO YHACTKA LIENNU
B ANOGPEPEHLUMNAJIbBHOUN ®OPME

Fy

Ha HeoaHOPOAHOM yyacTKe Lernn Ha HOCUTENU
TOKa AENCTBYIOT HE TOJ/IbKO 3/IEKTPOCTATUUYECKUE,

HO W CTOPOHHWE cunbl: F =g E+q E .

Mo 3akoHy OMa ansg oAHOPOAHOro y4dacTKa

CpefHsAa CKOPOCTb Ynopsao4eHHOro ABMXeHus

HOCUTeslen ToKa NponopunoHanbHa

SHEKTpOCTaTM‘-IeCKOVI cune. [Mokaxem 3T0 +) <o (=)
Fye Fa

] GE ] QOnu E F/QO — qonu GF/qO Puc. 15.8

[TpU HANMYUU HECKOSIbKUX CU, AENCTBYIOLLMX HA HOCUTENN TOKA,
cpeAHsAs CKOPOCTb HOCUTENEN MPONOPLMOHANIbHA CYMME CUJ1, MO3TOMY

gonu =0 (q,E+q,E)]q,=> j=c(E+E)= j=(E+E)/p.

9T0 3akoH OMa ANnA HeOAHOPOAHOIO yyacTKa uenu
B andbdepeHumanbHon popme.

-
>
Fy




11. SAKOH OMA AJiA
HEOAHOPOAHOIO YHACTKA LENNU
B MAHTErPAJIbHON ®OPME

llepeBen€m BEKTOPHYIO anddepeHumanbHyo opMy 3akoHa OMa
j= G(E-|-E*) B CKaNIAPHYIO UHTErpanbHyto dopmy. [Ansa sToro:
Bblpa3nM yAeNbHYIO 3/IEKTPUYECKYIO MPOBOAMMOCTb ( 4epes3
yAeNbHOE 3M1eKTPMYECcKoe CoNpoTuUBIeHne P, YMHOXMM obe yacTtu

3akoHa OMa CKaNsapHO Ha 3/1eMEHT NIMHUKN ToKa (/] W Ha nnowanb

3neMeHTapHoro o6bEMa npoBoaHMKA dS :
] =20 = o

a’S]dl =dS—(Edl + E'dl).
o P |
jdl = jdl= pdSjdl =dS(Edl + E dl);
pdl 27 =

dSj=dl = dl*—=Edl +E dl.
ds

NHTerpmpys no AnVHE 1 naowaan, NoayymMm:

IR=¢, —@,+¢,.




12. MOLLHOCTDb TOKA

INEeKTPOCTAaTUUYECKME N CTOPOHHUE CUMbI, AENCTBYOLWME HA AAHHOM
ydacTke Lienun, COBEPLIAIOT HaA NpoLEeAINM 3apsaaoM paboty 4 =qU.

Pasgenus paboTy Ha BpeMsl, 32 KOTOPOE OHa COBepLUEeHa, NMONYy4YnM
MOLLHOCTb pPa3BMBAEMYIO TOKOM Ha pacCMaTpUBAEMOM Yy4acTKe Lienu:

P=qU[t =UI =(p,—@,) +¢&,1.

OTHOLLUEHNE MOLLHOCTM, pa3BMBAEMON TOKOM B MPOBOAHMKE K 06beMY
3TOro NPOBOAHWKA Ha3bIBAETCSA Y/1e/1bHOM MOLLHOCTbIO TOKa Pya.

MowHocTb AP, pa3BuBaemyio B 06béme /N, Hanaém, yMHOXUB
ymcno Hocutenen B 3ToM o6béMe AN Ha MOWHOCTL P’
pe3yNbTUPYIOLWEN CUMbI, AENCTBYIOLWEN HA KaXAblih HOCUTENb TOKaA.

P =dA'/dt =FdS/dt =Fu =q,(E+E )u. AN =nN =
AP=P'AN =q,(E+E Yun/ = j(E+EVN = P, = j(E+E).



13. SAKOH
son moyntema JAMKOVITA-JIEHLLA

B uHTerpansHon copme B auddepeHumnansHon popme
R |
= P =i(E+E
4 2 | dv di Y 0 ] ( ).
d
Q j:’ s W=ape  dQ - dlaRd 118 04HOPOAHOro yyacTka Lenwu
ecnu I = const , TO dR =-% dl = jdS . . -
2 * by
Q = I'Rt = 1Ut =¥t W= pj’= oE? E =0= Py() = JE.
yaensHas
TennoBas MOLHOCTb 1o 3a KOHy OMa
Tennota, Bblaensiemas B NPOBOAHUKAX . E
nocnegosarenbHoe ~ napannensHoe : — E _
coevHeHne . ] =0 —_— :>
R, R, .
| > P
! I E 2.
- <+ Pa — — GE ?
EE. y 0
2 o-L .2
Q1R } 9,_R, Ck; } Q._kK 3]
o-1ry J & B orge ) B Pya =pPJ] =—
O

\J

OTO 3aKoH [xoynsa-JleHua B AndpdepeHumanbHON popMe.



10. MPABUJIA KNPXTO®A

[IpaBuna Kupxrodga

MepBoe npaBuno:

A

Anrebpaunyeckasi CcyMMa Cun TOKOB,
cXoasaLWmxcs B yane, pasHa Hyn

YaenA :l,-1,-1. =0 A
YzenD : 1,-1,-1, =0
YaenF : I +l.-1, =0

Bropoe npasuno:

2L R=2E,|

Anrebpanyeckan cymma nageHu
HanpsHKEHUN Ha OTAENbHbIX y4acTKax D
3aMKHYTOrO KOHTYpa pasHa
anre6paunyeckoin cymme 3[C,
[AENCTBYIOLLMX B 3TOM KOHTYpe
KOHTyp ABCFA :I |Rl+l 1R3+ I ‘R4- IgRs =83 -. 8]
KoHTyp AFDA :I.RstI Re+1,R,=¢,-84
Mopspok NnpuMeHeHnsa BTOPOro npasuna:
1. MNokasaTb HanpaBneHUs TOKOB Ha KaX/JOM y4acTke uenu,

2. MNokasaTb HanpaeneHWe CTOPOHHEro nons B uctoyHuke C;

3. Bbibpath HanpaBneHne obxoaa KOHTypa;

4. Mpu coBnageHnn cunbl ToKa UM CTOPOHHEro Nons
¢ HanpasneHuem obxoaa nepej nageHnem HanpsHKeHUs
n 3[C craBuTCA NNtoc, a Npyu HecoBnaaeHun - MUHYC.

50000 o 1 Toseen, I NG00 WLLIE e X )-S5 20 ey

&mypuummao&mca- )
.-mumcyww&xmpm . -Ja-h+h=0

l | __ HOA3A HeulsecmIHan |

2. Meroge! pacueTa M COORCTRR Mok Lenes

2.3, 3a0a4a pacvera uenu
npuueuem 3axoHoB Kupxroga

Mmmum@wmeﬁ 4 yanose)
U MSPSMEDEs acex eemeed R, E, J
- ONRedenume. MoNy U HANPAKEHUA HE

[pumep
. B cxmvie 6 HELIEACIHEX INOXOS ~
- HYNRHO § HEIABUCUMLLY YPIgHENUT

@-n-Ile++ds=0
54 2 L+ls-I5-Js=0
Bl+h-h+ls=0

i ) dna «Qrmypoa;

f,-’ " 3mo ypaawewve e 1+ Raly + Raly = Ey

| £ 200UMmca, M.K. 8 m\l 2 - Rzlz + R5!$ +R616 = Es
| 3 Rafo+Use =10

\ o 3 Rl Rals 3616 =—£4
nonopaowaaxow (q 1) YPABHeHHA

flo emopomy: p—(g~1)
(p - «ucno esmesii 6oz ucmovHukoe moxal)

e
;T eemu R

PHNO PocyunpuBan, Koumo-Ypare o MOCyqascTatHdR yHHaap o Tar



11. KJIACCUYHECKAA TEOPUA
QJNIEKTPONMPOBOAHOCTUAN METAJ1J10B

DNEeKTPOHblI MPOBOAMMOCTU B MeTanne ® @J~@’”@j/@e/ ®

BeayT cebs noaobHO Monekynam rasa. e

> \
B npoMexyTKax MexXxay CTOJIKHOBEHUSAMMU E@é@@//é;@i\.? ®
OHM ABUXYTCA cBO6OAHO, MpOXoas NyTb )} ® é\éjf o /C%/“\@ f@

MeXay CTOJIKHOBEHUAMU (B cpeaHeM). \ »9\”2/ 9/

DNEeKTPOHbI CTaJIKMBAKOTCA B OCHOBHOM He ‘—9@ é«?@ © é\e é\
\
\

Mexay cobon, a C MOHaMM peLleTKu.

=23
Wi e /Sk_T: 8-1,38-10 i?ozl,l-los /.
Tm 3,14-9,1-10
I I
enS

~6,2-10" /.

M, & 10
‘T 1,6-10.10%-10°°




12. 3AKOH OMA B
KJIACCUHECKOU TEOPUN

MpoBOAHMK F e E
CBsi3aHHbIE 3MEKTPOHbI l e, ad=—= _; Vdm — aTa
OCTalTCs B aToMe L
gty 0 o m m
A eEA
Ve mV,
— V eEA =
| V,=-—4 = . j=enlV, =
s 2 2mV,




13. SAKOH AXKOYJIA-JIEHLUA
B KJIIACCUHECKOU TEOPUW

O O HOH
K kKoHUy cBoboaHOro npobera 3/ieKTpoH npu- anextpoH ©
obpeTaeT AONOSHUTENbHYIO KMHETUYECKYIO o 0 O o
DHepruw ) O
mV. —m(eEA el
2 2\mV. )] 2mV
Kaxabl 2N1eKTPOH nNpeTepneBaeT 3a CeKyHay l _ z CTOJIKHOBEHUM.
T A
N 1 V. e’A* ., eni .,
— 2
q=——=n—\V, =n— B = E°. NO=I’RN;
NN T A 2mV, 2mV,
2 2 2 2
E I"R E°S° N E

o)



14. SATPYAHEHWA
KJIACCUHECKOU TEOPUN

INEKTPUMECKMIA TOK B PAINTUYHLIX CPEfIAX

il ' —
JNEKTPHYECKHA TOK B METAAAAK
OnbiT Tonmena-Ctioapra OneiT Munnukena u Moddbe _ 2 m VC N 8k T
’tffkomxfu Nnockwit i 28 p — 2— ’ Vc — R :
o = Jﬁ - 4 9)
,—%=ﬁ—’1 2=18-10"E2 ¢=-TF8 e=1,610"Kx — I/}/ZkT — ,0 ~\ T .

Mopent cTtpoenus metanna
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