OU3NKA

INeKTPOANHAMMUKA




INEKTPOUHAMMK | - 27 Pacaen duauw,

KoTopasi usy4aet
aneKkTpunyeckue un
MarHuTHbIe Nons ,
KOTOpblE€ CO3al0TCH
ANEKTPUYECKUMMU
3apsagaMn U TOKaMu.

AreKTpocTaTuUKa

- 3TO pas3nen
ANEeKTPOANHAMUKM,
KOTOPbIN N3y4aeT
HENOABWXHbIE _3apsabl.




Co3partenu aneKTpoagnHaMUKU

Makcsenn Oxxeumc Knepk dapagen Mankn




sicevieninidpwnbiu JJICRITITVUACULARUU odpAU © — JI1IV
dyHAaMeHTanbHas dusnyeckas MOCTOAHHaA,
onpeaensawoLlas MUHUMAIbHYO nopuuto
3NEKTPUYECKOro 3apsaa

e=1,6-10"" Kn

drieKmpu4yecKuu 3apsio mesia nponopunoHaneH
BENMYMNHE ANEMEHTAPHOrO 3apsaja

g=Ne

N —yucno 3apsaos

To4yeyHbIU 3apsi0 — 3TO 3apas, pasmepomM KOTOpOoro
MOXHO npeHedpeyb B yCrNOBUAX AaHHON 3ajayn



I - cuna Toka
- 3N1eKTPUYECKUM

3apan
t - Bpemst

g = It




3apsaabl

PasHOMMEHHbIE
NPUHTATHBAKOTCH



A




IIPUBOPBI

/

\

AJEKTPOCKOII SJEKTPOMETP
ckxoneo (rpeu.) — Habaoonars
4 : : G o+
o i ' .3 o
: : Hy
t 1 +
; */,'1 N : : "'/1" N V1
: AN >
1 |
\-—v~/
noieoaxem obHaApyxumds,
KaxKum 3apRioOMm 3APANCEHO Meno BEIIECTBA
3APAKAETCH | 3apsaKaeTcs ¥ N

1 CHJIbHee NPOBOAHHEM HeNnpoOBOAHHKMN

+ ’ + JHINEeKTPHKH
| 4s ~ MeTaIBl — 360BHT
| + - mogBa — SAHTAPb
! — KHCJAOTHL MK IeJOYH - cpapdop

f -.'\ E ﬁ-‘ -m - rpapur = BO3AYX
! — TEJIO YeJSIOBeKa -~ pe3uHa
; M3 IH3JeKTPHKOR — HI0AATOPSEI
7777777777 e usoxaapo (uran.) — HHATH
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3aKOH COXpaHEHUA 3apAlda

* B 3aMKHYTO# cucteme ajireopanydeckas
CyMMa 3apsiIOB BCEX YACTHIL OCTACTCH
HEU3MEHHO.

q, + 9, + q; ~ ... Tq, = const

o | Ipn aeKkTpr3adn TEJI IPOUCXOIUT
nepepacpeeiCHUE 3apA10B MEKITY
TEJIaMU



LLiapnb
OrrocrteH

KynoH

(1736—1806)

B 1785 200y ¢hpanuysckum
yuenvim Hlapnem Kynonom oviiu nonyuenvt nepevie
pe3yibmamsl ONbIMOE8 NO UIMEPEHUIO CUTIbL
83AUMO0CUCMBUA 08YX MOYEUHBIX 3APA008.




Onsa namepeHus
cunbl KyrnoH
ncnosfib3oBarn
KPpyTUIbHbIE
BeCbl.
KpyTunbHble
BeCbl:
He3apsikeHHas
chepa
Henoodeu)xHasi
3apsiKeHHasi cghepa
Jleckuu
usosiupyrowuu
cmepiKeHb

‘,—_--‘-— N OB OB B B o




30KOH KynoHa

Cuna, c komopoi esaumodelicmeyrom 3apadsl, HANPAMYIO 3a8ucum om npoussedeHun modynel 3apados u
o6pamHo NponopYUOHANbHA Keadpamy paccmMoAHUA MENOY HUMU.

- I -
3axon Kynowa 1785r. I':| ! {2 /':.‘
- P~
F = k QI q2

2 - 2
Wapms Onocrew e KYNIOM r (l x /- | l. : (,-

(1738 — 1808)

k=9-10° H?/Kn?




3a1a4u

1.CKOJIBKO 3JIEKTPOHOB COAEPIKUTCS B Karlie BOAbI MacCOM
0,6 r? Macca MOIEKYJIBI BOIBI - 3°1023

* 2. OmnpeaennTe, ¢ KaKOK CHIIOH B3aUMOACHCTBYIOT MEK/TY
coOOM JBa IMApHKa, €CIU OJHH U3 HUX UMeeT 3aps - 210710
K, a npyroii - 4:10-"! Ki1, ecniu oHM HAXOASTCS Ha
paccTosiHUM 2 M?

» 3. Onpeaenure pacCTOSIHUE, HA KOTOPOM HAXOJATCS JiBa
B3aMMOIEUCTBYIOIIME MEXKIY COOOM 3apsKEHHbIEC HIAPUKH,
eCITH CHJIa B3aMMOACHCTBHUSA cocTaBisieT 5 *10° H, a 3apsipr
5:10°1Kn u -10-12 Ki1 cOOTBETCTBEHHO

4. C xako¥ cuou OyayT B3aUMOJICHCTBOBATh IBE KarlIu
BOJbI Ha PACCTOSIHUU 1 M, €CJii OBl yAaJI0Ch MEPEIaTh
OHOM U3 Kamenb 1% BCeX 3MEKTPOHOB, COACPKAIMMUXCA B
apyrou karie maccou 0,6 r?



J/IeKmpu4yeckKoe noisie-

ocobasn chopma matepuu,
CyLlecTBYIOLAA OKONo
3NEeKTPUYECKUX 3apsaaos.

nasHoOe ceoucmeo rnoiJsis-

OEeUCTBOBATbL C HEKOTOPOU CUJIOM Ha
ANEeKTPUYECKMUM 3apaa, NOMELEHHbIN B
OAaHHYH TOYKY NOns.

£33 MyShared



ONEKTPUNYECKOE MONE:

« OgHOpOAHOe- e HeogHOpoOAOHOe-
norne, none
HanpsHKeHHOCTb HeoANHaAKOBOW
KOTOpPOro BO Bcex HanpPsAXeHHOCTH
TOYKax B NPOCTpPaHCTBEe
NpocCTpaHCTBa (BCe ocTanbHbIE
oAMHAKOBaA. cny4am).

TakumMm MOXHO
cyMnTaTb Nnone B
orpaHN4YeHHOWU
obnacTtu
NpocCTpaHCTBA.



CROMCTBaA 3/IEKTPHUECKOT0 M0Jif

1. CyiecTByeT BOKPYT 3apfiKeHHBIX TeJl

2. HeBuiiMo, ONpefie/iAeTCA 0 AEHCTBHIO M C
. moMollbio npubopos

3. Aizo6pakaeTcsi C HOMOLUbIO CH/IOBBIX JIHHHH

e N

4. JIuHHM yKa3bIBalOT HapaB/ieHHe e CTBUA CHJIbI,
AeHCTBYIOLLIEH CO CTOPOHBI N0JIA Ha MOMEII[eHHYIO B
Hero MoJIOXKUTe/IbHO 3apfKeHHYI0 YacTHIY.




HanpaXeHHOCTb 3NIEKTPUYECKOro
e Ons KOHMHQCTBGHHOMAGHGHMH

3rIeKTPUYecKoro nosns BBOAUTCH
cunoBas XapaKTepucTuKa -
HanpsXeHHOCTb 3NIeKTPUYecKoro
nons.

e HanpsXeHHOCTbLIO INeKTPUYeCcKoro
Nonsa Ha3blIBakOT BEKTOPHYIO
dn3nyeckyro BenMMYnHy, paBHYyIo
OTHOLLEHUIO CUTbl, C KOTOPOU none
AEeUCTBYET Ha NOJIOXKUTESNIbHbIU
TOYe4YHbIN 3apsan, NOMELlEeHHbIN B
AAaHHYI0 TOYKY NMPOCTPAHCTBA, K
BeJfIM4YuHe 3TOro 3apsaa:

e EanHnua namepeHus



HanpsiskeHHOCTHIO Ha3biBaeTcs Gu3nYecKasi BeJTHYHHA,
PaBHAasA OTHOLICHUIO CWJIbI, 1eHICTBYIOIEH CO CTOPOHBI I0JISl HA
MPOOHBbIN 3apsA K BeJIMYMHE 3TOI0 3apsija.

=_F
E=4

E = HAMIPAKEHHOCTE WIEKTPHYECKOIO Nos

U F - cuna, ¢ kotopoii nose aeiicTeyer Ha npoOHbIi
E — e MOJNOKHTENBHBIH 3apsjl
d ¢ — BEJIHYMHA 3TOTO 3apa/a

£ — MODYIL BANPAARCHHOCTH 0ZHOPOAHOID
WIBKTPHYSCKOTO TIONA

( — PATHOCTh MOTSHIMANIOR MEANY JIRYMA TOYKAMH,
JIERANTAMY HA CHIOROH NTHHARH

d — PACCTOSHMAC MCHIY ITHMI IBYMA TOUKAMH



Hanpsi>keHHoCmMb 3J1IeKmMpu4ecKo20

noJisd

 Hanpsa)XeHHOCTb 3NEKTPNYECKOrO NMons — BeKTOpHas
donsndeckasa BennymHa.

 HanpaBneHue BekTOpa coBnagaeT B KaXXO0W TOYKe
NPOCTpaHCcTBa C HanpaBrieHMeM CUnbl, JEUCTBYIOLLEN
Ha NONOXUTerNlbHbIU eAUHUYHbLIN 3apAAa.




wPhdBrniIcC
NMTMHUN HANPSXXEHHOCTU
o.qupo.quro " Heo.qupo.quro

O O s E

mny

Oasopoanoe noae
HeogHopaaHoe noae

Onp. Cunoeas nuHuUsA (Unu NUHUS HAaNpPsH)XeHHocmu)
— 3TO BOOOpaxaemaa HanpaBneHHas JINHUSA B
NMPOCTPaHCTBE, KacaTeNbHadA K KOTOPOU B KaXXOoW
TOYKe COBMaaaroT C HanpaBJfieHUeM BeKTopa
HanpPs>XeHHOCTU B 3TOUN TOYKe



Ceoucmea cunoebix JJUHUU

ANIEKMPUYHYeCKOeO0 I10JIA.

1.N'ycToTa NnMHMK NnponopunoHarnbHa MOAYIIO
Hanps>XeHHOCTM.

2. He 3aMKHYTbI.

3.CunoBble NMMHUN HenpepbIBHbI.
4.HauynHaroTCA Ha NONIOXUTESbHbIX 3apsaax u
OKaH4YUBalOTCH Ha oTpuLUaTesibHbIX 3apagax.
5.CunoBble JINHUMN He NepeceKaroTCH.
6.CunoBble IMHUM OQHOPOAHOIO MNMOJIA
(Hanpumep, Mexay ABYMSA 3apsKeHHbIMMU
nrnacTuHamMmu) napannenbHbl.

7. BHyTpu npoBoasiero wapa
HanpPAXXeHHOCTb NOJif paBHa HYJIHO, BECb
3apsaa ero cocpenoTovyeH Ha NOBEPXHOCTM.



MprHUMNOM cynepno3nLun nonemn:
ecJ/in B AaHHOW TOUKe NPOCTPaHCTBA pa3/INYHbIe
3apsA>KeHHbIe YacTULbl CO3AAI0T IIeKTPUYecKue noss, c
onpepaesieHHbIMU HaNpPsHKeHHOCTAMM, TO pe3yJibTUPYoLLas
Hanps>KeHHOCTb NOJIA B 3TON TOUKe 6yAeT paBHa BEKTOPHOW
CyMMe Hanpsi)keHHOCTeWn 3TUX Nosemn.

NMpuHUMN cynepno3nunm aNeKkTpun4ecKknx
nofien

—

e 5 +F, +.. .+ B8

FE — BEKTOp HAIIPSI>)KEHHOCTH
PE3YIABTHUPYIOLIETIO JIEKTPHUYIESCKOTO
I1OJIs1
e . E, — BEKTOpPHI HAIIPSH>KEHHOCTEH BCEX
IEKTPHUUYESCKHUX I10JIEH



. llpuHyun cynepno3uyuu noseu:  _
(— ' >

Onpl.Eciu B JaHHOU TOYKE IIPOCTPAHCTBA Pa3/IMYHbIEC
3apPAKEHHbIC YACTUIBI CO3AAK0T JJICKTPUUECKHUE MMOJIS,
HANPAKEHHOCTH KOTOPBLIX K1, E2 1 T.1., TO
\ pe3yJabTHPYIOIIAs HANPSIZKEHHOCTh I10JIsI B 3TOM TOYKe
paBHA:

[ E=E,+E,+... ]




Pa3HOCTb noTteHuuanos

[Tog pa3HOCTLIO MOTEHUMANOB (HanNpsXXeHne) Mexay ABYyMS
TOYKaMu NMOHMMAIOT OTHoLLeHne pabotHaitpehme
nepemMeLlleHnn 3apsaa n3 HadaribHOW TOYKU B KOHEYHYIO K
aTOMY 3apsay.

A



CBA3b MeXAy Hanpa>XeHnem u
HallPAXEHHOCTbIO

A — qu (1)
A=qll “

U=LEd




[loTeHUMan — JHepreTMYeCKana XapaKTepucTmuka
3NIEKTPUYECKOro NoNA — OHa onpeaenaeT aHepPruio,
KOTOPYIO Npuobpertaer 3apaKeHHan 4acTuua B
3NEeKTPUYECKOM none.

W
0=—=FEd
q 1 /e
[Q)]: B (sonem) 1B = (K
—‘—0
EA .C (/)1 = q)B
i E Do <P,




KoHgeHcaTtopsl




HAEHCATOp

) -
)
!"l,e 2
.
‘

NPEACTABASET COOOM ABC’% . !\ m

(OOKAQAKM), PABAEAEHHb
AMIAEKTPUKA, TOALLMHO k M S8
MOAQ MO CPABHEHHIO C [ TP
MOOBOAHMKOB.

- Qbkaaoxa
At bbb bbb b




CHeXaHa lNnaHK

KOHueHcaTop@ ob

NNOCKMUU KOHOEHCATOP — [ABE NapannenbHble NNaCTuHbI,
3aPAXEHHbIE NPOTUBOMNONOXHO U Pa3feENEHHbIE CNIOEM

AVINEKTPUKA -g S
\C: (l:'J = Ei‘;s ] NEKTPOEMKOCTb '[ ‘[ )[ TE }[ ]\ ;d
[FFF T+ FFF+++F |
i 2 2 +Q S
W"q2U g C = C2U ] SHeprua
+] |-
KOHLEHCATOP +] |-

T, A



Tunbl KOHOAEHCATOPOB

byma)kabie Bo3ayuiHbie J/IeKTPO/IHTHYeCKH e

Chnwpasinbie Kepamuueckue

.‘r
ITosrtMnponu/ieHOBbIE \~ ‘ 'l' |




BUAbl KOHAEHCOTOPOB:
| Tema AA AOKAGAQ

1. no !VIAY ANIAEKTPUKA: BO3AYLLHbIE,
CAIOAIHBIE, KEPAMMYECKME,
DAEKTOOAUTNHECKME.,

2. M0 POopPME OOKAQAOK: MAOCKME,
cdoepuyeckme, UMAMHAPUYECKME.

3. MO BEAUYMHE EMKOCTU: MOCTOAHHbIE
NnepemeHHbIE (MOACTPOEYHbIE).

/

ared




HA3HAYEHUE KOHJIEHCATOPOB

o HakanmamBaTh Ha KOPOTKOE BpeMs 3apsa UIn
JHEPTHIO IJIsSI OBICTPOr0 M3MEHEH U IIOTeHINAJIA;

» He mponyckaTk IMOCTOTHHBIN TOK;

> B pagmorexauke: koxedaTeIbHBIA KOHTYD,
BBIIIP AMUTEJIb;

> DOTOBCIIBIIIKA.



IAEKTPOEMKOCTb —

AdU3INYEeCKad BEAUYMHA,
KOTOPAA XAPAKTEPUIYET
CNOCOOHOCTb ABYX
MNPOBOAHMKOB HOKAMAMBATb
DAEKTPMYECKMM 3APSIA.

const

—

q
¢ =@
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 ONeKkTp OEMKOETb U IHEPIUA-—
- KOHAeHcaTopa

U q2 2
_ 9 U ¢ _cu

U W2 T 2 2
q S -
C=v"a L
= —12
+ q - sapsa [Kr1] L
1HD =10""D

® C — a/ieKTpuyeckKasi eMKOCTb 1 MKD = 10~6 P
[®] — Papag

* U - HanpsbkeHue [B]

* Wn- sHeprus 3apsHKeHHOIro KOHZeHCAaTopa



SHeprms KoOHAEHCATOPA PABHA paboTe, KOTORYIO COBEPLLIMT
SAEKTPUYECKOE MOAE MPU COAMKEHUM MAACTUH KOHAEHCATOPA
BMAOTHYIO, MAU PABHA PABOTE MO PA3AEAEHUIO MOAOKUTEABHBIX U
OTPULLATEABHbIX 3APIAOB , HEOBXOAMMOM NP 3APIAKE
KOHAEHCATOPJd.

qU CU q
2 2 e

W, =

W, — SHEprHs 2MEeKTPHUYECKOTO M0 3apSIKEHHOIO
KOHJIeHcaTopa

g — MOAYJIb 3apsaja o00oro u3 NpOBOAHUKOB
KOHJEHCaTopa

U — pa3HocTh NOTEHIHAIOB MEX 1y MPOBOIHHKAMH

C — 2NeKTPOEMKOCTh KOHJIeHCaTopa .



IIPUMEHEHNE KOHJIEHCATOPOB:

1. B pagnorexHN4eCcKou U Tes1IeBU3NOHHOH
annaparype - OJss1 Co3gaHna KonebaresnibHbIX
KOHTYpPOB, UX HACTPOMWKHN, BJIOKNPOBKM,
pasgesnieHns uenewv c pa3sindHou 4acToOTOM, B
unbTpax BolNpsiMUTESIEH U T. 4.




9. B PATTHOMOKAIIHOHHBIX [TIPHBOPAX - (
[IEJTHI) OOPMIPOBAHIA IMIIYITHCOB
BOJIBIION MOIHOCTH,

4

3. B TENETPAOUH U TETEQOHUN - JI/IA
PABJIEJIEHIA TENEL ITOCTOAHHOIO I
IIEPEMEHHOI'0 TOKOB, TOKOB PASJIHYHOM
YACTOTBI, CHMMETPHPOBAHIA KABEJIE,
HNCRPOTAIIEHNA ROHTARTOB 1 [TPOYEE.




4. B TEJTEMEXAHUKE 1 ABTOMATHUKE — C

[TEJIBIO PEAJINBAIIVU TATYNKOB EMKOCTHOT'O
IIPUHITUIIA, PABJIEJIEHUA 1EIIEN
IIVJIBCUPYIOIIETO U IIOCTOAHHOI'O TOKOB,
NCKPOTAIIIEHUA KOHTAKTOB, B TUPATPOHHBIX
NUMIIVJIBCHBIX TEHEPATOPAX U T. JI.




5. B COEPE CIETHBIX YCTPOICTB — B

CIIEITMAJIBHBIX BAIIOMUHAIOIIIMX
VCTPOMCTBAX.

-~ % fig
= B
k
N V-‘ﬁ‘ .

AIIITAPATVPE

000000000
000000000

i 000000000
i e00000000
eee000000

= - e mom s mm ==

— JUJIA TTOJIVIHEHHWA OBPA3I10B

EMKOCTHU, CO3JIAHUSA IIEPEMEHHBIX
EMKOCTEMN.




7. B JTABEPHBIX YCTPOUCTBAX — JTJIA
OOPMUPOBAHUA MOIITHBIX UMITYJIHLCOB.




O0bo3Ha4YeHnsa n snabl

KOHAEHCATOPOB
[MOCTOAHHOW EMKOCTU EMKOCTb namepsieTcs B hapagax

Mukpo ®

[MMko O

HaHo @

e I

[TonapusoBaHHbI




SAKOHBLI
IMOCTOSHHOIoO
TOK

/—\Conpom BNEHME

&HGI‘I}OQ)KGHVIG



DJNIEKTPUUIECKUUN TOK — 3TO HANIPABJICHHOE
(YHHOpsiHOYEeHHOE) JIBUYKEHHUE 3aAPAKEHHbIX
JacTHIl.
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3aBHMCHMMOCTSB CHJIBI TOKA OT
HAIIPpFAKEHMHMHA M COINNPpoOTHUMBJJICHMHA

I 1
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T'eope Cumon (1787—1854) — nemeukui
Guzuk, omkpwieuiuit OCHO6HOU 3AKOH
IIEKMPUYECKOU UenU.

Poouncsa 16 mapma 1787 2. &
2opooe Ipnaneerne. B 1811 2.
OKOHYUI IPAAHZEHCKU
yrusepcumem. Paooman
npenooaeameinem
mMamemamuxu u Quuxku 6
PATUUHBIX CUMHA3UAX. B
1833 2. cman npogheccopom
Hropnoepzckou evicuieint
NOTUMEXHUYECKOU UIKOIbI U
6CKOpe Oblll HAZHAUEH eé
PEKMopom.




CHeXaHa naHK
3akoH OMa )19 yyacTka Lenu ©

~\

» 06PATHO NPOMNOPLMOHANEH CONPOTUBIIEHMIO *

* dopmyna:

U

(HanpsxeHue)

| TOK NPAMO NPONOPUMOHAIIEH HANMPDSKEHNIO W |

R

@se |- cunatoka[A]
@e® U - HanpsxeHnune [B]
@ee R - conportusnerme [ Om]



©
3aKOH OMa ang NONHOW SNEKTPUYECKON

Lenm —

CKNa TOKa B 3aMKHYTOMU Llenu npsamo
nponopuuoHanbHab 2C UCTOYHUKAE

1 06PaTHO NPONOPLIMOHANBHO NOMHOMY ,T
COMPOTUBNEHUIO LIenu £ F

or

I . E R — BHeLLHee ConpOTUB/EHUE

&€ — 3AC UCTOYHUKA TOKaA

[ — BHYTPEHHEE CONPOTUBNEHNE

\_ R + rj WCTOYHUKA TOKaA

| — cunaToKa *
‘ CHeXaHa lNnaHK




D/IeKTPOABHKYLIAasi CHJ/IA

XapaKTepUCTUKH
UCTOYHMKA TOKA:

* JJ/IeKTPOABKYIas
cuna (31C)

*BHyTpeHHee CONPOTHB/IEHHE

[r| = 0Om



«He 3HaeLwb 3akoHoB Oma — cuam gomal»

I'eopr Cximoxn OM
1789-1854

HemermHH pH3HK. OKOHYHII MECTHBIH
YHHBED cHTeT. IIp errogaBa MaTeMaTHKY H
€CTECTBEHHbIE HayKH. B 1849 roay cran
np opeccop oM MIOHX EHCKOTO

YHHBeEp cHTeTa, B 1827 roay oIty O/HKOBAIT
33aKOH, KOTOPBIH TENepb HOCHT €ro HMSI.
IToMHMO 3/1EKTPHYIECTBA 3aHHMAJICS

aKy CTHKOH H H3Y4€HHEM 4 ElTOBE4YECKOT0

aryxa.

Fishki-net,






CMoTpH, He OITNOMCH!

* 3axoH OMa

* Cuia TOKa

* CompoTuBieHue

« Pabora 31. TOKa

* MourHoCTb 3/1. TOKA

* Hanpspkenue

A=U-]-t
t
Y =
R A
POy A —
S
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