Jlekuisa Ne 9.
IHHoasspusauis giegekTpukiB. IIpoBitHUKHN B
eJICKTPOCTATUYHOMY I10J1i

IloBeaiHKA AUNOJA B OAHOPIAHOMY Ta
HEOAHOPIAHOMY €JIEKTPUYHOMY I10JIi.

IoasApHI Ta HEeNOJISAPHI AleJeKTPUKH.
IHonsapu3ania AieJIeKTPUKIB, XapaKTEPUCTUKH
IX MMOJISIPU30BAHOIO CTAHY.

IIpoBIAHUKHU B €JIEKTPUYHOMY IOJII.

EJIeKTPOEMHICTH NPOBIIHMKA I KOHAEHCATOPA.
3’eqHaAHHSI KOHAEHCATOPIB.

EHepris eJIEKTPOCTATUYHOIO IOJIS.



1. MoBepiHka gunonsa B ogHOPIAHOMY Ta
HeogHOPIAHOMY eNeKTPUYHOMY MNOrl.

EJIeKTpHYHUM [JQUIOJIEM HA3WBalOTh OOHY 3

HAQUNpOCMIWUX  cucmem MmMOYKOBUX 3apAadie, WO

CKIA0AEMBbCL 3 080X OOHAKOBUX 34 AOCONIOMHUM
BHAYEHHAM 1 NPOMUNEHCHUX 34 3HAKOM MOUKOBUX

3aps0ie +4 i —4, posmiwjeHux Ha oesxiu eiocmari ! .
BenuuuHy ! Ha3UBarOTh naeyem Ounoiisi.
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(OCHOBHOIO XAPAKTCPHUCTHKOLO JTUTTOJIA C
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eNeKMpPUYHUU  OUNOJbHUU MoOMenm P — BEKTOpHaA
(p13MYHA BEJIIMYMHA, 110 YMCEJBbHO JIOPIBHIOE TOOYTKY

3apsijly Ha IUIede AWMOJIsI, HANPaBJICHUM BEKTOpP P BIJ
HEraTUBHOIO  3apaay [0

—

+q 7 —{q
MO3UTUBHOTO, TOOTO  3a lp @D- [ o
HaMpsIMOM ! :
O IMHULICIO BUMIPIOBAHHS CJICKTPUUYHOTO

JIUTIOJIBHOTO MOMEHTY € | Ka-m (KyJIOH-METD).



Jlunmone  —  €JIIEKTPUYHO
HEUTpaJIbHA cCUcTeMa, ajie
HABKOJIO HbOT'O ICHYE E€JIEKTPUYHE
oJie.

Hamnpy>keHICTh  €JIEKTpHY-
HOTrO MoJIst aumnoisg £, y noBinbHIM
TOYL[l OPOCTOPY Ha BIJACTaHI BlA
LEHTPY OUMONS 7+ >> 1
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ae ¢ — KyT MIXK BICCKO JUMOJIS 1 HAMPSIMOM Ha OOpaHy

TOYKY B IIPOCTOPi, 400 KyT Mik BekTopamu ! 1 7.



PosrasHemo skow Oyae nosedinka Ounois y
306HIUUHbOMY €IeKMPUYHOMY NOJIL.

JIKmwo mosie oOHopione, TO P
CUJIY, 11O JIFOTh HA MO3UTHUBHUHU F. 1 tq / ,
HEraTUBHHUN £ 3apsAaM OUIONsA, € ] 7
OJITHAKOBUMHM 34 3HAYEHHAM = & -
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HaHpHMOM TOOTO yTBOPIOKOTEH Mapy
cuil. IX piBHOAINHA TOPIBHIOE HYJIEBI, TOMY HepeMIH_[eHHH
JINTIOJIsS B3I0BXK IMOJIS 11 CUJIM HE BUKJIMKAKOTh. OpieHTalis
JIATIOJIA B3IOBXK JIIHIM HANpPy >KEHOCTI MO 3yMOBIIFOETHCS
A1€H0 MOMEHTY Mapu CHIT:

M :(F+é+Féjsina' =qLElsina

abo y BEKTOpHI# popmi: B
M = |px E|






OTXe, B OOHOPIAHOMY €JICKTPUYHOMY IIOJ1 Ha
AUNOJb JIl€ Mmapa CuJl, sIka HaMara€TbCs MOBEPHYTHU

OUTIONL Tak, 00 KyT Mik Bektopamu P Ta E
3MEHIIMBCS 1 JUMNOJIb BCTAHOBUBCS Y HAIIPSIMI TTOJIS.

SIKII0 MOMEHT CUJI JOPIBHIOE HYJIEBI, TO JMIIONb
3HAXOAUTHCS Yy piBHOBa3l. IcCHye 1aBa MOJ0XKEHHS
pIBHOBaru JMIOsA: CTiKa piBHOBara (AUMOJb
napajebHUM JIHISIM HamnpyskeHocTl @ =0) 1 HecTiiika
pIBHOBara  (IUNOJb  AQHTUINAPAIECIBHUNA  JIHIAM
HaMpPy>XEHOCTI & =7 ),



[IoTeHIianpHa €HEPrisg OUIOAS B OJHOPIAHOMY
eJICKTPUUHOMY TOJI HAPYKEHICTI0O £ TOpIBHIOE:

W,=q.0.+q¢_=qAp=qElcosa

e . 1 Y- — NOTEHLladIW TOYOK IO, B SIKHX
3HAXOAATHCS IMO3UTUBHUM 1 HEraTUBHUM 3apsau
BIJITIOBIJTHO.

B 3aranpHii  Qopmi MOTEHIlaJbHA €HEPris
IUTIOJIS TOPIBHIOE CKAJISIPHOMY JOOYTKY:

w,=—(p-E)




Ko moJjie HeooHopioHe, TO

cwmi F. i F 3a 3HaueHHsM € A

pisHUMU ‘F —‘ >|.] i ixus piBHOAilHA —ql - =

HE JOPIBHIOE€ HYJICBI: 13_ '\@x\,

F=F —F =qk - q(E — d—El J = qd—El
dx dx

a00 y BEKTOPHOMY BUIJISAAL:
F=—gradW,k gy F :grad([?-E).
3Hak “-” BKa3dye Ha Te€, IO PIBHOJIMHA CHI
CIIpsIMOBaHA y 01K 3MEHILUEHHSI ITOTEHI1aJbHOI €Hepril.






TakuM 4YHMHOM, Yy HEOAHOPIAHOMY IIOJ1 Ha
OUMOJIb, OKPIM MOMEHTY MapH CHJ, JI€ 1€ cuia y
HanpsMl 3pOCTaHHS HAIPYKEHOCT1 IO, SKa IMparHe
BTATHYTH JHIIOJIb B CHJIBHIINY 00jacTth mnojs. [{um
MOSCHIOETHCS TIPUTATAHHS 10 HACJICKTPHU30BAHUX TIJI
ApIOHMX MOPEAMETIB, Ha SKUX BHHHUKAIOTh 1HIYKOBAaHI
3apsiain, K1 HAOJIMKEHO MOYKHA BBAKATH JUMOJISIMU.



2. NMonsapHi Ta HenonsApHI AaienekTpuku. Nonsapusauisn
AieneKTPUKIiB, XapaKTepPUCTUKMU IX

noNnApmn3oBaHOIro CTaHy.

Jlienekmpuxom HaA3UBaKOTh PEUYOBHUHY, SIKa HE
IPOBOJIUTh €JICKTPUYHUNA CTPYM 3a JAHUX YMOB 4depe3
BIJCYTHICTh BLJIbHHMX HOCIIB 3apsaay. [lieeKTpuKHU, I10
BIJHOIICHHIO /10 BIUJIMBY HA HUX €JICKTPUYHOIO MOJIS,
MOJIUISIOTh HA TP TPYIIH:

® 1EenoJsApHI,

® NOJIAPHI,

® CHOHMAHHO NOJIAPUI0BAHL.



Henonapri — MIENEKTPUKUA, MOJEKYJIH SKHAX 0
BHECECHHSI B €JIEKTPUYHE TI0JIE HE MAaKTh JUIIOJBLHOIO

MOMCHTY, OCKUIbKHU HCHTPU

IMO3UTHUBHUX Ta

HETaTUBHUX 3aps1B MOJICKYJ CIIBIAJAAa0Th (MOJEKYIH

MalOTh IEBHY CUMETPIIO).

[licnss BHECEHHS B €JIIEKTPUYHE IIOJIE, ,,LICHTPU

Baru’’ 3apsajilB MPOTUICKHOIO 3HAKY
3MILTYIOThCS, HEMOJSAPHI MOJICKYJIU
AICJCKTPpUKA CTalOTh JIUMIIOJSIMHM,
TOOTO  HAOyBalOTh  AUMNOJBHHI
MOMEHT, HampaBJICHUHW  B3OOBXK
CWJIOBUX JIIHIN ITOJIA.

HaOyTTs I1eJIEKTPUKOM
OUIIOJBHOTO MOMEHTY 11 1€
10JI1 HA3UBAETHCS NOJAPUZAYIETO.
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EnekrpoHHa XMapuHKa




[Monapu3sauifa aienekTpukiB
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JI1d XapakTEpUCTUKW MOJsApHU3alll A1eJIEKTPUKIB

B €JIEKTPUYHOMY II0JIi BBOJATE 6exmop noaapuzayii P :

2P

P=-
AV

Ji(S ZP ' — CyMapHHUM HABEJECHUU IUIOJILHUU MOMEHT
TIEJIEKTPHUKA,
AV — 00’ €M NOJIIPU30BAHOTO JTICJEKTPHKA.



BekTtop noJsIpu3alii OB’ A3aHUI 13
HaNpy>KE€HICTIO 30BHILIHBOIO MOJIS1 POPMYIOXO:

P=kKg L

K — CcTaja, sKa Ha3MBA€TbCA  OieleKmMpUyHda
CRPUUHSAMAUBICMb Ole/IeKMPUKA.



OCKITBKM B EJIIEKTPUYHOMY TIOJII 3MIIIYIOTHCS
NEPEBAXKHO EJIEKTPOHM Yepe3 Majly Macy IOPIBHSHO 3
MacoOK SIJIEP MOJIEKYJ, TO MEXaHI3M IOoJsIpu3aLil
HEeMOJIIPHUX JICJIEKTPUKIB HA3UBAIOTh €JICKTPOHHUM
(1HOIl 1HAYKIIAHUM, OCKUIBKU JUMNOJbHUN MOMEHT
HABOJUTHCS, IHAYKYETHCS 30BHIIIHIM MOJIEM).



30BHIIIHE  €JIEKTPOCTATUYHE

P
rmone HampyxkeHicTio Fuw cropuse —0 " +0
HaBEJEHHIO HAJIMIIKOBOIO 3apsany| — « L +
MOBEPXHEBOIO TYCTHHOI +0' Ha| —+«———
OQHOMY OOLl Al€JEeKTpUKA 1 —0' HA| . ...+
MpoTHIIEXKHOMY. Bceepeauni mienex- | — il
TpUKa  BCTAHOB/IIOETHCS  BJIACHE - ’
CJICKTPOCTATUYHE I10JIE HANPY>KEHIC- B

TI0 Lo, 10 MOCTA0JIIOE 30BHILIHE MMOJIE, TOMY HAIpY-
KEHICTh €JICKTPUYHOIO TIOJIS BCEPEAMHI HEMOJISIPHOTO
I1€JIEKTPUKA BHECEHOTO Y 30BHIIITHE TOJIE:

- - — E306H
E=E,+E <E, —= =¢>1
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Jlo Takux AlejaeKTpuKiB BlAHOCATL N,, Hy, CO,, CHy ...



Ionsapni  — HIENEKTPUKH, MOJIEKYJH SKHX Y
BIZACYTHICTb 30BHIIIHBOIO EJIEKTPUYHOIO MOJIsl MAaroTh
IUMONBHAN  MOMEHT  BII- B}

MIiHHUH BiJ HYJIs, OCKLIBKH F=0 P#0_
XapaKTEPUZYOTbCS ACUMET- | ~ > 7 37| T 222022
PUYHUM PO3HOIUTOM | > * <23 377 || 257003307
3apsAy B 00’€MI MOJIEKYIH |~ St L~ 20| S5 2L 0230
yepes HecIliBOaJaHHg ————————— -~ =
LICHTPIB MMO3UTUBHUX 1 7 0 >
HEraTUBHUX 3apsAniB. AlJie 306

38 PaxyHOK TEMJIOBOr0 XaOTHUYHOIO pPyXy MOJIEKYJ, IX
CyMapHH QUITONBHUN MOMEHT JOPIBHIOE HYJIIO.

[Ipy  BHECEHHI  TMONAPHOrO  JIEJIEKTPUKA B
CICKTPUYHE TMOJie BIAOYBA€ETHCSA OpIlEHTALllSl JOUIIOJIB
B3JI0BX MO, L0 NPU3BOAUTHL [0 IOSBU CyMapHOIO
IUTIOJIBHOTO MOMEHTY [IeJIEKTPHUKa BIAMIHHOTO BIA HYJIS,
TaKUii MEXaHI3M TOJIspU3allll Ha3UBAKOTh OUNOIbLHOK adO

OplE'HmaT/ﬂuHOiO I/lOJZﬂpMSClLﬂGiO.
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30BHIIIHE MOJIE€ aHAJOTIYHO, K 1 Y HEMOJSPHUX
NICJEKTPUKAX CIHPUS€ HABCACHHIO HALIMILKOBOIO
MOBEPXHEBOrO 3apsiy, TOMY BCEPEIWHI ICEKTPHKA
BCTAHOBJIFOETbCA  BJIacHE  mnosne.  HampyxeHicTb
€JICKTPUYHOTO OIS BCEPEANHI NOJSIPHOIO I1EJIEKTPHKA
BHECECHOI'0O Yy 30BHIIIHE MOJE:
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Cnormanno noaspu3oeari — 1€ KpUCTAJIIUHI
NICJICKTPUKHU, 10 MarTh KyOI4HI 10HHI KPHUCTaJ14HI
pewitku (Hanpukiag, NaCl, KCIl, KBr ta 1amm).

[lig [l€r0 €JIEKTPUYHOIO MOJsl BCl MO3UTHUBHI
10HM 3MIIIYIOThCS Y HANPSIMKY BEKTOpA HAIPYKEHOCTI

noJist £.., a BCl HETaTUBHI 10HU — Yy IPOTHJICKHOMY
HanpsaMky. [Ipy npoMy BCepennHl KpUCTALY Yy KOXKHIM
OOUHUILIl O00’€My 3HaXOAUTBCS OJHAKOBA KIUIBKICTh
MMO3UTUBHUX 1 HETaTUBHUX 10HIB, a HA KOXKHIN 13 ABOX
OPOTUJICKHUX  TI'paHeld  OOMEXKEHOro  KpHCTaly,

NEPIEHINKYJIIPHUX BEKTOPY L, 3HAXOJAATHCS 10HH
SAKOT0-HEOy b OJHOrO 3HaKy. Takuil BUA MOJSpHU3aLil
HA3UBaKOTh IOHHOW NOJAPUZAYIETO.



JIo CHOHTAaHHO TOJIIPU30BAHMX  HICJCKTPUKIB
HaJIe>)KaTh TaK 3BaHI:

—  MOIPOCICKTPUKH — KPUCTAIIUHI AICNIECKTPUKU Ha
MOBEPXHI SKWUX BUHMKAIOTh EJEKTPUYHI 3apsiaud MpU 1X
HarpiBaHHI a00 OXOJIOIKEHHI. [ITupoxko
BUKOPUCTOBYIOTBCS  SIK  IHAMKATOpA 1  [puUiiMaul
BUIIPOMIHIOBAHHS Yy MPUCTPOSIX TEIJIOBOrO OayeHHH,
HaMnpUKJaa, 1)1 BUBHAYEHHS TEIJIOEMHOCTI 1 TEMIOBTpaT
CTIH Ta CTEeJIb Oy A1BEJIb;




— IU€30CNCKTPUKK — JICJNICKTPUKN Ha TOBEPXHI
SKMX BUHUKAIOTh €JIEKTPUYHI 3apsaau Hpu iX MeXaHI4HIH
nedopMaliii, BAKOPUCTOBYIOTHCS [UISE BAUTOTOBJICHHS 11’ €30-
JIATYMKIB, NPU3HAYEHUX JJIA HEPETBOPEHHS MEXaHIYHUX
KOJIMBAHb B €JICKTPUYHI, Ta aKyCTUYHUX F€HEPATOPIB — IS
MEPETBOPEHHS €JIEKTPUYHKUX 3MIH Y 3ByKOBI KOJIMBAaHHA. 3
HAX BUTOTOBJIAIOTH aJanTepu Jis BIATBOPEHHS 3BYKY,
npuaaad A  BUMIPIOBAHHA 4acTOTHM W aMIUITYIu
BIOpaLliii I[BI/IFyHlB reHeparopiB, OyA1BEJIbHUX KOHCTPYKT-
L1, EJIEMEHTH I’ €30€JIEKTPUYHUX CEcMOrpadis, JaTYUKHU
IJIsl peecTpauiii KOJMBaHb NPU BUKOPUCTAHHI yIapHO-
BIOPYHOUMX Oya1BEIbHUX MEXaHI3MIB; NATUYMKIB
aKceNepoMeTpIB (MPUCTPOIB BUMIPIOBAHHS MPUCKOPEHB)
IS (hIKcamil Ta PEryJIHOBAHHS IIBUIKOCTI MIAAOMHHUX
MEXaHI3MIB,  I’€30€JICKTPUYHI ~ MaHOMETPH  (JaTYUKH
THCKY) — BUKOPHCTOBYIOTh NPH 3BE/ICHHI Ta eKCILTyaTarl
MOCTOBUX KOHCTPYKIIH, y Ja00paTOpHUX EKCIepTH3aX
OyaIBEIb;



—CErHETOENIEKTPUKK — KPUCTAIIH, K1 BUSIBJIAIOTE MaKpPO-
CKOIIYHY MOJSAPHU30BaHICTh HABITH 3a BIJICYTHOCTI 30BHIIIHLOIO
€JIEKTPUYHOrO 10Jist. MakpoCKOmiuHl JUISHKM KPHUCTally B Me-
JKAX SIKUX CIIOCTEPIra€ThCs MOJISIpU3allisl 3 0JHAKOBOK OpPIEHTa-
IIE0  JUNOJIB  HA3WBAKTh
oomenamu. Y Mexax TOMEHY
MOJIEKYJIH MaiOTh OJHAKOBY
OPIEHTALlI0 JUIOJBHUX MO-
MEHTIB. JIMNOJbHUHA MOMEHT |~
OKPEMOTO JIOMEHY BIIMIHHUK
Bi HyJIS 2, # 0, ane cyMapHui
IUTIOJILHUM MOMeHT CEerHeTO- E, =0 E
CIICKTPUKA JIOPIBHIOE HYJIIO

:Z:pl:o. Ilpy BHECEHHI B EJIEKTPUYHE TI0J€ CIOHTAHHO

TIOJIAPU30BAHOrO MIEJEKTPUKA BIIAOYBAETHLCSA IIE€PEOPICHTALILS
JIUMIOJIbHAX MOMECHTIB  KOXHOTO JIMITOJISE  B3/IOBX BEKTOpA
HAMPY)KE€HOCTI 30BHINIHLOTO TIOJISl MOJISIPU3AII] JTIENEKTPHKA, 32
paxyHoK jaedopMalii KpucTaaluHOI PEIIITKH.
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HannuinkoBi 3apsiaM, IO YTBOPIO- _ 4 " to
FOTECS Ha TIOBEPXHI CETrHETOENEKTPUKA
MalOTh TYCTUHY, 3HAYHO OLIbIIY, HUK Y
3BUYAHUX [IEJIEKTpUKIB. BilacHe nouie

HAmpyKeHICTIO £. 3Ha4YHO mocCIa0IIoe | — °
30BHIIIHE T0JI€ HAMPYKEHICTIO Looan: =
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JI0 CEerHeToe/NeKTPUKIB HaJieKaTb CETHETOBA Clib
NaKC,H,0,4H,0, sgka pana Ha3By BCIM TpyIl, KBapil,
tutaHat Oapiro BaTiO3 Tta iH.




Oco0HBI BJIACTUBOCTI CETHETOECJIEKTPUKIB
E€KCOepUMEHTAJIbHO pochiaunn wme y 1931 powm I. B.
Kypuatos 1 I1. Il. Kobeko: £

10°

1. CerHeTOeNneKTpUKH  MaloTh
HEJIIHIAHY 3aJI€KHICTh € BlJ BEJIMYAHU _
Hanpy>KeHOCTI noJjis £ . 10

E
2. 3aJIe)KHICTh BEKTOPA
HoJIsIpU3alii CErHEeTONEeKTPUKa BIJI BpKTOF'jl
HaNpy’KEHOCTI 30BHIIIHBOTO EJIEKTPUYHOro mojs = Fi&

€ HEJIHIAHOIO 1 3QJIEKUTh BIJ HANpPy»KEHOCTI MOJs Y
nonepeqHii  MOMEHT —  sAsuuje  OleleKMpPUUHO20
cicmepesucy.



[3 30UIBLIEHHSM HAIpPYKEHOCT1 30BHIMIHBOrO nons £,
IMOJIAPU30BAHICTE CETHETOECNIEKTPUKA P 3pocTac 1 J10csrae

HacM4YeHHS y T. A. 3MeHIUEHHs P 13 3MEHIIEHHAM L
3a1icHIOETbCE 1o kKpuBih AC, 1 nopu £=0
CETHETOCJIEKTPUK 30€pirae 3ajMIIKOBY MOJSIPU30BaAHICTE.
JIns 11 yCcyBaHHSI, HEOOX1AHO MPUKIACTU €JIEKTPUUYHE MOJIE
3BOPOTHOTO HaIpsMy.

Hanpyxenicte £« mpu @)
P =0 pa3suBaloTh Koepyi- A __
MUEHOIO CUNOI0 — HAIpy- 8

JKEHICTb  MOJIsI, HeoOX1aHa
JUTS  JIIKBLOAIl  3aJIMill- > £
KOBOI  MOJSAPU30BAHOCTI. K

Kpupy OABCDA wHa3uBa- D
I0Tb nemieto cicmepesucy. ©







3. NpoBIAHNKU B eNeKTPUYHOMY MOnI.

I[Ipogionuxu — 1€ PEYOBHUH, SKI MPOBOASTH
CICKTPUYHUM CTPYM 4YE€pe3 HasBHICTh BLIBHHUX HOCIIB
3apsiay (€JIEKTPOHIB). -
[Ipu BHecenHi mposignuka B| L
CJICKTPUYHE TMOJIC, BUIbHI 3apsiau| _ . o
NePEMIIYOThCS M 1€ CUJT TIOJIS. | — -
IIepemMilieHHsT BIAOYBATUMETHCA OO | — -
TUX .Hip, MOKH  HAIpPYKEHICTh = .
BHYTPILIHBOI'O TOJiSI, CTBOPEHOIO
3MIIICHUMH ~ 3apsjaMM, He Oyjae  JOpIBHIOBATH
HaNpPYy>KEHOCT1 30BHIIHBOr0 MOaAs Ze = £, TOOTO HE

HAacCTaHe pIBHOBAra 1 pe3yJbTyHOU€ MOJI€ Y OPOBIIHUKY

+ 4+ + +

He TobiBHIOBATHUME HVIEBL Lo t Eoen =0 .
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HapnumkoBuid 3apsia y NpOBIAHMKY, SIK 1 HABEJAEHI
3apsau B OICICKTPHMKY, 3aBXKIUA 3HAXOOUTHCS Yy JYKE
TOHKOMY IOBEPXHEBOMY IlAapl TOBIUWMHOK MOPSAKY
MIDKAaTOMHOI BifcTaHl. [le Jerko moBeCTU 3aCTOCOBYHOUH
teopemy ['aycca 10 Oyab-SKOr0 HECKIHYECHHO MAaJIoro
00’eMy MPOBIJHMKA, BPAaxOBYIOUM, IO HAMNPYKEHICTb Y
HbOMY TOTO>KHO JIOP1BHIOE HYJIEBI E=0,

BcepennHi NpoBIAHUKA €JIEKTPUYHE M0JIE BIJICYTHE

E=0. BpaxoByrouu 3B 30K HAIPyKEHOCTI MOJs 3 HOro

noteHuiasiom £ =-gradp marumemo, mo @ =const  1le
O3Haua€, IO BEChb MNPOBIJHUK, BKJIKOYAOUM 1 HOro
MOBEPXHIO, MAa€ OJHAKOBHUM IOTeHLiad. [IpoBIAHUK SBJIsIE
COOOI0  €KBIMOTCHLIAJIbHY TMOBEPXHIO, TOMY BEKTOP
HAMpPY>KEHOCTI CJICKTPUYHOTO 1OJIsA POBIJHUKA
CHPSAMOBAHUN NEPNECHAUKYJISIPHO 10 MOro NOBEPXHI.






S0 OpoBIMHUK 3 TOPOXKHUHOK 3a3€MJIUTH, TO
MOTEHI[IaN y BCIX TOYKAaX MOPOXKHUHHU Oy1e PIBHUM HY.IIO,
TOOTO MOPOKHWHA TOBHICTIO 130JbOBAaHA BIJ BIUIUBY
30BHIIIHIX €JIEKTPOCTaTUYHMX I0JiB. Ha npoMy npuHLuIII
3aCHOBAHE SIBUILE €1eKmpoCmamuiHo2o 3axucmy 00’ €KTIB
— €KpaHyBaHHS TIJ1 BIJ BIJIMBY 30BHINIHIX €JICKTPO-
CTaTUYHUX MojaiB. Ha mnpakTtuul CyuiabpHlI TPOBIIHUKH
3aMIHIO€ II[IJIbHA METaJIeBa CITKA, SIKA € €(EKTUBHOI MpHU
3aXUCTI HE JIMIIE CTaTUYHMX ajie i 3MIHHUX €JICKTPUYHMX
noJjiB. EJeKTpoCcTaTUYHOrO 3aXUCTy MOTPEOYHOTh YYTJIMBI
CJICKTPONPUIAAN Ta MPOBOJKA, TOMY IPHUMIIICHHS B SIKHAX
BOHU 6y11yTL 3HAXOAWUTUCH (IIMTOBI, JIaOOpaTOpIll TOLLO),
Ha CTaI[H Oy IiBHUIITBA IOIATKOBO  apMYIOTh noope
NPOBIAHUMM 3a3€MJICHUMHU CITKaMHW. EJEeKTpoCTaTUYHUM
3aXMCTOM  3a0e3MeuyroTh  BHUCOTHI  KpaHW,  MiCLs
MPOBEICHHS EJIEKTPO3BAPHOBAIbHUX, BUCOTHHUX
MOHTa)KHHUX Ta 03/1001F0BaJIbHUX POOIT.
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4. ENeKTPOEMHICTb NPOBIAHUKA |
KOHOeHcaTopa. 3’eagHaHHA KOHAeHCcaTopIB.

KO MPOBIIHUKY HaAaTH 3apsj ¢;, TO 3apsij
PO3MOJLIMATHCA MO MOBEPXHI IIPOBIJIHUKA 1 CTBOPUTH Ha
MOBEPXHI NPOBIJHUKA €JIICKTPUYHE T10JI€ 3 TOTECHI1AJIOM
@;. Ilpn 3MiH1 3apsay DPOBIAHMKA OO (;, NMOTEHIA
OpOBIJHHWKA 3MIHUTBCS J0 (;, alie [AJis JaHOTO
NPOBIJHMKA BIAHOLICHHS MO0 3apsay J0 IMOTSHIlaly €
BEJIMYUHOKO CTAJIONO:

4, _ {4;

= = const
Ap,  Ag,




Enekmpuunorw emHicmi0 RpoGIOHUKA HA3WBANOTH
CKANAPHY — QI3uyHy  B8eIUMUHY, WO  XAPAKMepusye
30amMHICMb NPOBIOHUKA HAKONUYYBAMU HA CBOIU NOBEPXHI
3apsou i YUCeabHO pisHa 3apsoy, KUl NOmpibHO Hadamu
NPOBIOHUKY, W00 3MIHUMU NOMEHYIAN U020 NOBEPXHI HaA
OOUHUYTIO:

dq
C=—-
do , [Cl=® (¢apao)
OauHuLEw eMHOCTI € [ @ (¢hapaod), TOOTO €EMHICTb
TAKOT0 MPOBIAHUKA, HAAAHHS IKOMY 3apsay B I K 3MIHIO€

1 Kn
: . 1 d=—-
MOTEHLI1aJ TIOBEPXH1 HA [ B: 1B .

C€MHICTb OKpEMHUX TI1JI HEBEJIMKA, TaK, HANPUKJIAM, Y

Bemni C=64-10" @ oMy Ha mpaKkTHLi BUKOPHCTOBYIOTE
1 mx®=10° @, 1 nd=10" @i 1 nd=10"" .



JIna chepuyHOro MpoBIAHUKA paalycoM R, 1o
3HAXOOUTHCS Yy  CEPEAOBUILNI 3  JICJCKTPUYHOIO

NPOHUKHICTHO €, 3a  BH3HQUCHHSAM  €MHICTh
CTAHOBHUTHUMC.
d d
c=9%__ 99
do dq
dreg, R’



JI1s Hakomu4yeHHS 1 30€pIiraHHS EJICKTPUYHUX
3apsiB BUKOPHUCTOBYIOTh CUCTEMY OJIN3BKO
pPO3TalIOBAHUX POBIJHMKIB, PO3ALICHUX
NICTCKTPUKOM, SIKY Ha3UBAIOTh KOHOEHCAMOPOM.

€MHICTB KOHJICHCATOpa (200 B3a€MHa
CJICKTPOEMHICTh TPOBIJHUKIB) YHCENBHO JOPIBHIOE
3apsly, SKHH HEOOXIJJHO TIEPEHECTH 3  OJHOTO
OpOBIJHMKA HAa I1HIIMKW, 100 3MIHUTH PIZHULIO
MOTEHIAJIIB MK NPOBIJHMKAMM HA OJUHULIIO:



l[lnockum KoHOeHcamopom ¢ E 4y
HA3UBaIOTh CUCTEMY, 10 ol // // q
CKJIQZIA€ThCA 3 ABOX MapajCJIibHUX & / 7 D,
MEeTaleBUX IUIACTUH ILIoWe0 S L // // —
KOXHa, TIPOCTIP MIXK SKUMH 7 7.
TOBIIIUHOIO d 3aIIOBHEHO d

NIEJIEKTPUKOM 3 MTPOHUKHICTIO €.
€MHICTh MJOCKOrO  KOHJEHCAaropa MOXKHA
00YUCINUTH 32 HOro mapaMmeTpamu:

c- 4 q oS &N

:A_gp:E-d:Gd d

€,
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€MHICTh CHUCTEMH MapalieibHO a00 IOCIIAOBHO
3’€JHAHUX KOHACHCATOPIB BU3HAYAKOTH 3a (DOPMYJIAMU:

C.=C+C,+..+C,=> C,
i=1

(wl




Puc. 13.1. NpuMmeps coeanHeHUa PE3UCTOPOB:
a - napannensHoe; 6 - nocneposarensHoe









5. EHepria enekrpocTtaTU4YHOro nonsi.

IIpouiec  3apsaku  KOHAEHcCAaTopa  MOXKHA
OpeACTaBUTU Y BHUIVISAL  OPOLIECY  MOCIAOBHOIO
[IepeHECEHHs] HECKIHYEHHO MajuX MOpLil 3apany 99 3
OJHIEl MJACTUHU Ha I1HINY, B pe3yJibTaTl 4YOro OJHa
NJacTUHA KOHJEeHCcaTopa oyne 3apsIKATUCA
MO3UTHBHO, a 1HIIA — HEraTUBHO 1 MDK HUMHU Oyge

_4
BUHUKATH PI3HUL ITOTCHI1ATIB Y=C. Poboty, sKy

HEeOOXiJTHO OyJie BUKOHATH Y HACTYIMHUN MOMEHT TIPOTH
CHJI TI0JISl, JOPIBHIOBATHUME:

1

dA = odg = — qd
@dq 397



[loéna poboma 1O 3apPAIKEHHIO MJIACTHH
KoHAeHcaTopa Big 0 1o 3apsaay 9 :
2

q
Y = J' lqdq _ 49
;C 2C .

Bukonana poOoTa 3MIHIOE EHEPrit0 CHCTEMH.
[lepepo3noain 3apsily yTBOPIOE MOSIBY €JIEKTPUYHOTO
nojisi, TOOTO €Hepria CUCTeMH 30UIBIIYETHCS Ha
3HAYEHHSI €HEePrii €JICKTPUYHOIrO MOJIS, MO0 BUHUKIIO Y
KOHAeHcaTopl. TakuM  4YMHOM,  eHepeis  Nojs
3apPSAOHCEH020 KOHOEHCamopa:

9" _qAp _CAgp

WKOHO R R
2C 2 2




O6°’emHy 2ycmuny eHepeii eleKmpocmamuutoco
nojiss @ MOXHa OOYMCIIMTH, TPUHHSABIIM A0 YBaru, 1o
NoJIE KOHJAEHCATOpa OJHOPIAHE 1 30CEPEIKEHE MIXK
HOoro oOKJIaIKaMu:

2
W CAgp d Cd[ j:C-i-Ez ggoS d 2
vV 2.5d4 d 28 \d 28 d 28 ,
1 TO1




SKImo BlJIOMa HANpPy»XEHICTh MNOJS B KOXHIN
TOUILIl, TO NOBH) EHep2it) eNeKMPUUHO20 NOJISL CUCEMU
3aps0ié 3HAXOMATH 1HTETPYBaHHSAM IO O0’€My, LIO
3anMae MoJe:

W, = ijdV = %VJ’E%ZV.

OueBHUAHO, IO MOBHA E€HEPrisd MOJS 3aBXKAU €

- E*>0
BEJIMYMHOKO JOJATHOK, OCKIJIbKH = U,



Ha BiamiHy Bl MOBHOI €HEprii Mmojs, €HEpPris
B3a€EMOIl OKPEMHX 3apsalB MOXke OyTH K J10AATHOLO,
TakK 1 BIJI’ €MHOK. PO3rissHeEMO cucTemMy ABOX 3apsdiB 9.
1 9>, 10 3HAXOAATHLCSA Ha BlACTaHl /2. IloTeHI1anbHy

CHEPril0 B3a€MOJ1I, BHU3HAYUMO 4Yepe3 poOOTy IO
PO3BEICHHIO 3apsAA1B HAa HECKIHUYCHHICTh:

419,
W.,=A4, =
12 12 drse,r,

O4eBHUAHO, IO Y BUMOAAKY PI3HOMMEHHHUX 3apsaiaiB i
B1JT' €MHA.



OkpiM eHeprii B3aeEMOAI1 MDK 3apsaMu, KOXKEH 3
HUX MAa€ BJACHY €HEPrilo, 3aTpady€Hy 30BHILIHIMU
JDKEpeJlaMi Ha CTBOPEHHSA ULbOro 3apsny. EnHeprid
3apsIKEHOro Tija (MMPOBIAHUKA):



Jlekuisa Ne 8. Nonsapu3sauia gieneKkTpUKIB.
[lpoBIOHUKKN B eNeKTpoCTaTUYHOMY MNOIJIL.

1. ToBeaiHKa gunonsa B ogHOPIAHOMY Ta
HeoaAHOPIAHOMY eNneKTPUYHOMY Nori.

2. [MonapHi Ta HenonApHI AleNeKTPUKM.
[Monsapu3sauifa gienekTpuKis,
XapaKkTepPUCTUKU IX NONIAPU3OBaHOro
CTaHy.

3. [lpoBiAHUKK B eNeKTPU4YHOMY NOni.

4. EnNeKTpOEMHICTb NPOBIiAHUKA |
KOHAeHcaTopa. 3’eAHaHHA KOHOeHCcaTopIB.

5. EHepria enekrpocTtaTu4yHOro nons.



