OHIreabCCKUM TEXHOJIOTUYECKUN HHCTUTYT ((puiunai) dheaepalbHOro rocyJapcTBEHHOTO
OI0/KETHOrO0 00pa30BaTENIbHOTO YUPEKACHUS
BBICIIET0 00Opa30BaHuUs
«CapaToBCKui rOCYJapCTBEHHBI TEXHUYECKUW YHUBEpCcUTET uMeHU ['arapuna FO.A.»

Kadenpa «EcTecTBEeHHBIX 1 MAaTEMATUYECKUX HAYK»

OU3UKA

Mertoauyeckue yka3aHus K
BBITIOJTHEHUIO JIAOOpaTOPHOU pabOThI
“U3YUYEHUE DJIEKTPOCTATUYECKOI'O ITOJIA™

JUTA CTYZACHTOB HAIlPaBJICHUHN
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18.03.01 «Xumuueckasi TEXHOJIOTHUS»

23.03.01 «HedrerazoBoe nemno»

29.03.05 «KoHCcTpyHpoBaHuE U3ETUHN JETKON MTPOMBIIILIEHHOCTH»

OYHOM M 3a04HOM (POpMBI 0OyUECHUS
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JKCNepUMEHTAbHbIE HCCIACA0BAHMUS JIEKTPOCTATHYECKHUX I0JIel C TOMOUIbI0
JICKTPOJUTHYECCKON BAHHbI

BBenenue

[Ipy KOHCTPYMPOBAHUM 3JIEKTPOBAKYYMHBIX MPUOOPOB, SJIEKTPOHHBIX JIAMII,
YCKOpPHUTEJIEH 3apsHKEHHBIX YacCTULl, IIPU pacyeTe XapaKTEePUCTUK BOJHOBOJOB U T.I.
TpeOyeTcs 3HaTh paclpeaesieHue IEKTPUYECKOTO Mol B MPOCTPAHCTBE, 3aKIIIOUYECH-
HOM MEX]y 3JIEKTPOJaMU Pa3IMyHON (OpMBl. AHATUTHUECKUNA pacdeT MoJisl yaaeTcs
BBITIOJTHUTD JJIs BECbMa OIPaHUYEHHOT0 Habopa KOHGUTypaluii 1 B3aMMHOTO PacIio-
JIOKEHHUSI 3JIEKTPOAOB. CIIOXKHBIE 3JIEKTPOCTATUUECKUE TOJI UCCIEAYIOTCS KCIIEpU-
MEHTAJIbHO, B YaCTHOCTH, C IIOMOILBIO JJIEKTPOJUTUYECKON BAHHBI.

[enp paboThl — U3yUYEHHE METOJA MOJICTUPOBAHUS IIEKTPOCTATUYECKUX MOJIEH
B DJIEKTPOJINTUYECKON BAHHE M HCCIEIOBAHUE MX XapPAKTEPUCTHK B IIPOCTPAHCTBE
MEXY 3IEKTPOIaMU Pa3IMYHOU (POPMBI.

1 TeopeTuyeckasi 4acThb

DIIEKTPOCTATUYECKOE TOJIE — 3TO MOJIE, CO34ABAEMOE MOKOSAIIMMHUCS DIEKTPHU-
yeckuMu 3apsiaamu. CHIIOBOM XapaKTEpUCTUKOM TMOJS SIBJIETCS HANPSKEHHOCTh E

KOTOpasi paBHAa OTHOLIEHUIO CUJIbl F, NEMCTBYIOIIEH CO CTOPOHBI ANEKTPUUECKOrO
MOJIS HA TOYEYHBIA MPOOHBII 3apsij1, MOMEIICHHBII B pacCMaTpUBAEMYIO TOUKY IOJI,
K BeIMYUHE (], STOrO 3apsiia:

—

- (1.1)
Up
[TpoOGHBIi 3apsi TOKEH OBITH CTOJIb MaJIbIM, YTOOBI €0 BHECEHHE HE MCKAXaJlo UC-
CJIeaAyeMocC € €Iro IOMOIIbIO I10JIC.

OHEpPreTHYecKol XapaKTEPUCTUKOM 3JIEKTPOCTATUYECKOIO MOJIS CIIYXKHUT €ro
MOTEHLKAJ ¢, YUCIEHHO PaBHBIN paboTe, KOTOPYIO COBEPIIAIOT CUJIIBI MO HaJl €1U-
HHUYHBIM ITOJIOKUTCIIbHBIM 3apsAJ0M IIPpU YAAJICHHUU €TI0 U3 ,HaHHOﬁ TOYKH Ha OecKo-
HEYHOCTS.

A3J'I
Q= : (1.2)
q
Hanpsi>keHHOCTh M TOTEHIIMAI CBSI3aHbI APYT C APYTOM COOTHOLIEHHUEM:
E=—gradp=-Vo, (1.3)
2
01—, =[Eydl, (1.4)
1

rne ¢, ¢, — noreHuansl B Toukax 1 u 2, dl — BekTop 31memMeHTapHOro nepemerie-

HUSI B JIEKTPOCTATHYECKOM T0Jie, E; — mpoeknms BekTopa HanpspbkeHHOCTH Ha dl . B

ACKAPTOBBIX KOOpAWHATAX JIJIA E umeewm:

2



- 8¢T+8¢T+8¢E
OX oy 0z

rae 1, |, K — eTMHUYHbBIC OPTHI B HAIIPABJICHUAX X, Y, Z

mu
m

5l

COOTBETCTBEHHO.

VY 106HO MOAEINBIO SJIEKTPUUECKOTO MOJIS SIBIISIET-
csl ero u300pakeHWe B BHJIE CHJIOBBIX U 3KBUIIOTEHLIHU-
anbHBIX JUHUN. CHIIOBBIE JIMHUHM — 3TO KPUBBIE, Kaca-
TEJIbHBIE K KOTOPBIM B KaXKJOH TOYKE COBIAJAIOT C

—

HarpaBieHueM Bektopa E. CuioBble nuHun
HAQUMHAIOTCSA Ha IIOJOKUTENbHBIX 3apsaax
(MCTOYHMKM), a 3aKaHYMBAIOTCS Ha OTpHULIA-
TENbHBIX (CTOKM). B Takoil Moaenu BeauurnHa

HaIpsDKEHHOCTH E  mpomopruoHanbHa Try-
CTOT€ CHJIOBBIX JIMHUH (YUCILy JIMHMH, IIPO-
HU3BIBAIOIINX €IUHUIY IUIOIIAJH ITOBEPXHO-
CTH, NEPNEHAUKYJSApHON K HuUM). [loaTomy
TaM, TIJ€ CWIOBbIE JMHUUA UAYT TYIIE,

— — — —> — CHJIOBHIC JIHHAH, HaIIPSHKEHHOCTD T10JIA ‘ E‘ — Oonbire. Kaptu-

— SKBHIIOTCHITHANTEHLIC THHHHA o
HY CWJIOBBIX JIMHWUH YI[O6HO AOIIOJIHUTBL Kap-

Puc.1 THUHOM 3KBUIIOTCHIIMAIBHBIX TOBEPXHOCTEN —

IIOBEPXHOCTEN PaBHOTO noreHuuana. llepe-

CEKasACh C IUIOCKOCTBIO UEPTEXKA, SKBUIIOTCHIIMAIIbHBIE IOBEPXHOCTU AAIOT SKBUIIO-
TEHIMaIbHbIE JIUHUU (puc.1).

JIlvHUM HANPSHYKEHHOCTU MEPHEHIUKYISPHBI 3KBUITOTCHIIMAJIBHBIM ITOBEPXHO-

CTAM (JIMHUSIM), B TOM YHCJI€ ¥ TTIOBEPXHOCTSIM ITPOBOJHUKOB B 3JIEKTPOCTATUUECKOM

MOJIE, TaK KaK IOCJIEAHME SBJISIIOTCS SKBHIIOTCHIIMAIBLHBEIMM OObeMaMu. Torma Bek-

—

TOP CpeaHEN HaIpPsKCHHOCTH <E> MEXIy ABYMS DKBUIIOTEHIMAJIbHBIMU ITIOBEPXHO-
CTSIMHU (JIMHMSIMH) C Pa3sHOCTBIO NOTEHLUUANIOB A@ = @, — ¢y HAIpaBI€H BIOJb JIH-

HUH, COOTBETCTBYIOIICH KpaTyalIlieMy pacCTOSHUIO Mexay HUMH Al oT Goubiero
MOTEHITAIA K MEHBIIIEMY — BJOJb HAMPaBIECHUS HANOOIBIIETO U3MEHEHUS TTOTEHITHU-
ana (HaBctpeuy grade). CormacHo (1.5) s MomyIst cpeHe HapsHYKEHHOCTH TOJIS

(E) umeem:

Ap
E)=|—. 1.6
(E) = (16)
Benem nmonsatue motoka HampspKEHHOCTH Yepe3 TOBEPXHOCTH S
N =[E,ds, (1.7)
S

rac En — MPOCKIHA BEKTOPA HAIIPSIKCHHOCTH Ha HOpMaJib K 3JICMCHTY ITOBEPXHOCTHU

ds (puc.2). I'paduueckuii cMbICT MOTOKA — YHCIO CHIIOBBIX JIMHUM, TPOHHU3BIBAIO-
IIMX TOBEPXHOCTH S.



Jlnst pacdera 3A€KTPOCTATHYECKUX MOJIEH B BaKyyMe€ NPUMEHSETCS TeopeMa
Octporpanckoro — I'aycca. OHa IJ1acUT, YTO MOTOK BEKTOpA HAIMPSKEHHOCTH 3JIEK-
TPUYECKOTO MO Yepe3 MPOU3BOJIbHYIO 3aMKHYTYIO MOBEPXHOCTh paBeH ajreOpau-
4EeCKOM CyMME 3aKJIFOUEHHBIX BHYTPHU 3TOW IOBEPXHOCTHU 3apsII0B, JCICHHON Ha &'

l o0
§EndS:—2qi y (18)

S €oi=1
rae Y 0; — CymMMa 3apsjioB, HAaxXOMILIMXCS BHYTPH 3aMKHYTOM IIOBEPXHOCTH S;

i=1
gy =8,85-10-12 ®/m — anextpuueckas mocrosaHas. B (1.8) mog A monmMaercs
BHEIIIHSSI HOPMaJlh K TOBEPXHOCTH.

Hcnonp3oBanue TeopemMbl OCOOCHHO YI0OHO B Ciydae MOJICH, 00JIalaroImx
3apaHee U3BECTHOM cUMMeETpHueH, 00yCIIOBICHHON cuMMETpuel B KOH(UTypaluy 3a-
PSAZI0B — UCTOYHUKOB paccMarpuBaeMoro nosist. [Ipu 3ToM ynaercs Tak BbIOpaTh IMo-
BEPXHOCTh MHTETPHUPOBAHMS, YTO TIOTOK HANPSHKCHHOCTH CKBO3bh HEE MOYKHO BBIpa-
3UTh Yepe3 MCKOMYIO HANPsHKEHHOCTH TOJISA, YTO CYIIECTBEHHO YIPOIIAET BBIYHCIIC-
Hus. Ucnonb3ys teopemy Octporpaackoro — [Maycca (1.8) u dpopmymny (1.4), MoxHO
MOJIYYUTh 3HAYEHUS HAMPSHKEHHOCTH M MOTCHIMAIA TTOJICH, CO3TaHHBIX CJICTYIOITH-
MU 3apsHKCHHBIMU TEIIAMH:

1. [Tone paBHOMEPHO 3apsHKEHHONW OECKOHEYHOM IITOCKOCTH:

o
E=—, (1.9)
250
rne o =Qq/S — MOBepXHOCTHAs TUIOTHOCTh 3apsja Ha IUIOCKOCTH, ( — 3aps] Ha
y4acTKe MIOCKOCTH IUIOMIABIO S.

2. Tlonme xoHmeHcatopa, 0Opa30BaHHOTO ABYMsS OCCKOHEYHBIMH IIJIACTHHAMHU
(puc.3):

0, X <0;
-0 - +0
E E(x)=1Z,0<x<d; (1.10)
€0
0, x>d.
0 d X 0, Xx<0;
p(X) =< Ex,0<x<d; (1.11)
p(0)=0  p(d)=U U, x>d,
r7Ie X — KOOPJMHATA, OTCUNThIBaeMas OT IJIACTH-
Puc.3 HBl C HYJIEBBIM MoOTeHIasioMm; d — paccTosHue
mexay miactuHamu; U = Ed — HanpsbkeHue Ha
KOHJICHCATOpeE.

3. Ilone koHAeHCAaTOpa, 0OPA30BAaHHOTO MBYMSI OCCKOHEUHO JIJIMHHBIMU KOAK-
CHAJIbHBIMU IWJIMHApPaMHU (puc.4):



0, O<r<a;

E(r)= ,asr<b; (1.12)
2regr
0, r>b.
U, 0<r<a

o(r)=1-—" |n(9j,agrgb; (1.13)
2reg  \I
0, r>b,

rne 7=0/| — nuHelHas TWIOTHOCTH 3apsjioB, ( —

Puc.4

3apsij] Ha ydacTKe MUWIMHApa JIMHOM |; F — paccTos-
HUE OT OCH IWJIMHJIPOB JIO TOYKH pacuera HAINPsDKCHHOCTH WM IOTEHIHANa; a u b —
paanychl BHYTPEHHETO M BHEITHETO IWJIMHIPOB COOTBETCTBeHHO; U — HampsikeHue
Ha KOHJIEHCATOpeE.
EMkocTtu miockoro (puc.3) U HWIMHApUYECKOro (puc.4) KOHJIEHCATOPOB Ja-
10TCs (hOpMyJTaMHi COOTBETCTBEHHO:

C- ‘93—5 , (1.14)
rae S — mwiomanb nIacCTUHBI,
276, L
_ o= (1.15)
In(b/a)

rae L — anvna nunusapa.

BoiBoj HEKOTOpBIX hopmyit puBeaeH B [IpunoxeHusx.

Oueprust W, 3anmaceHHasi B 3JEKTPUUYECKOM I0JI€ KOHJIEHCATOpa, U 0ObeMHas
IJIOTHOCTB PHEPTUU (PHEPrUsl EAMHUIBI 00beMa) W OTIPEIEIISIFOTCS. BRIPAXKECHUSIMU:

2

W= CLZJ | (1.16)
E2

W= ‘902 . (1.17)

Cuna F mpuTshkeHHs TUIACTHH B IUIOCKOM KOHZCHCATOpe (MOHASPOMOTOpPHAs
CHUJIa) pacCUUTBIBAETCS 1O (hopMyIie:
F_Ba_ a® (1.18)
2 2gpS
B skcnepumeHTabHON YacTu paboThl OYIyT HCCIEAOBaHBI JJCKTPUUECKHE
MOJIS B TIOCKOM M IIMJTMHAPUIECKOM KOHJICHCATOPaX.

2 MeToanka 3KCNIEPUMEHTA M ONMCAHNE YCTAHOBKH
2.1 Bp10Op MeTOAUKHU IKCTIEPUMEHTA

B nmannO# paboTte 11 MCCIeAOBaHUS AICKTPOCTATUYSCKUX IT0JICH BBIOpaH Me-
TOJI UX MOJICJIMPOBAHUS B JICKTPOIUTUUECKOM BaHHE. OH OCHOBaH Ha TOM, YTO CJla-



Oble TOKH B QJICKTPOJINTAX MOAYHUHAIOTCA 3aKOHY Owma ¥ cBSI3aHBI C HAIIps’KCHHOCTBIO
noJjisi E cooTHomeHueMm:

i=E, (2.1)
rie | — IIOTHOCTH TOKA; ¥ — y/elbHas IPOBOIMMOCTb 3JIEKTPOJIUTA.

[Tosie MIOTHOCTH TOKa B AJNEKTPOIHTE Trpauuecku MpeacTaBIsSeTCs JIMHUSIMU
IUIOTHOCTH TOKA TaKXke, KaK AJIEKTPOCTATUYECKOE TOJIe CHIIOBBIMU JTUHHUSIMH, H, CO-
r1acHo ypaBHeHHIO (2.1), oHu coBmanaroT. Eciu HeoOXoauMo ucciieoBaTh Kakoe-
K00 DIIEKTPUIECKOE IMOJIE, TO METAUTMICCKUE MOJICITH JICKTPOIOB, CO3AIOIIMX €T0,
MOMEIIAIOT B BaHHY C 3JIEKTPOJUTOM (puc.5). Mojenu 3JIeKTPOIOB JIOJDKHBI OBITh

NOoMOOHBI OpPUTHHAJIAM 10 KOH(UTypaIuu,
7 pa3MepaM H PacIojOXKEHHUIO, a IT01aBacMble

Ha HUX OT MCTOYHHKA IMOTCHIIMAJBI TPOIIOP-
. |1 UMOHANbHBI [OTCHLMANaM Ha  PeallbHbIX
E J JJIEKTpoJIaX. B BaHHE BO3HUKAET AJICKTpUYC-
CKHH TOK, JJHMHHH KOTOPOTO COBIAIAIOT C CH-
JIOBBIMH JIMHUSMH DJIEKTPUUIECCKOTO TTOJIS.

Jna n3MepeHus IOTEHUUala B pas-

A S B X JMYHBIX TOYKAX BAHHBI UCIIOJB3YIOT TPOBOJI-
HUK-30H1. Tak KaKk TOK T€YEeT TOJbKO B IJICK-

1 — BanHa; 2 — 57IEKTPONHUT; S — 30HI; TPONUTE, TO HA TPAHUIEAX BAHHA — JNEKTPO-
A, B — aniekTpoasl JIUT W DIEKTPOJIMT — BO3AYX JIMHHUY IIOTHO-

Puc.5 CTH TOKa IMapaJijICIbHBI 3TUM MOBEPXHOCTSIM

(puc.5), T.e. j, =0. B ciyuae HermyOokoi

BaHHBI 3TO YCIIOBUE PACTIPOCTPAHSIETCS] HA BECh 00bEM AJeKTpoauTa (puc.5), T.e. Jau-
HUHM | TOPU3OHTAJIbHBL. TakuM 00pa3oM, MOKHO JIOCTATOYHO TOYHO MOJCITUPOBATH

JUIIb MOJSI ¢ TOPU3OHTAIBHBIMUA CHJIOBBIMU JIMHUSIMH, 3aBUCSIIUE TOJBKO OT JBYX
KOOpJIMHAT X U Y (IJI0OCKONapasuiesibHbIe MOJs). Takue mosst co30arTcsl 3apsyKEHHbI-
MU OECKOHEYHO JIMHHBIMHU BJIOJIb Z IMJIMHAPUYECKUMU (IJIOCKMMH) TOBEPXHOCTSI-
MU. [[ns UX MOJEIMpPOBAHMS AJIEKTPOJbl KOHEYHOM JUIMHBI IOIPYXkalT Ha JHO He-
riyOOKOHM BaHHBI U CO3JJAl0T HA HUX COOTBETCTBYIOLIUE NOTEHIIMAbI, IPU 3TOM TOJI€

] B BaHHE PKBHBAJICHTHO 3JICKTPHUYECKOMY MO0 E 0T OeCKOHEYHO JUTMHHBIX BJIOJIb
Z BIIEKTPOJIOB.

B skcnepumenTanbHOM yacTH paboThl OyIyT HCCIENOBAaTHCS IUIOCKOMapal-
JIeJIbHBIE MOJIsI B HETJIyOOKOW BaHHE.

2.2 JKcnepuMeHTaIbHASI YCTAHOBKA M TPe0OOBaHU K ee dJIeMeHTaM

Cxema yCcTaHOBKM MpejcTaBieHa Ha puc.6. B skcnepuMeHTe HUCIONb3YIOTCS
cleayIoIIe MpuOophl: reHepaTop CUurHajga Hu3Kkou 4yactotsl 13 (1), BOIbTMETp yHU-
BepcasibHbd B7 (2) ¢ 30H10M (3), 2aeKkTpoiauTudeckas BaHHa (4) ¢ HAOOPOM DJICK-
TPOJOB pa3aIuIHON GopMmalI (5).



C reneparopa nepeMeHHOE HAINpPSKEHHE MOJACTCS Ha AJEKTPOAbl, GOopMUpys
ANEKTPUUECKOE T10JI€ U TOKU B BaHHE. B 3aBUCMMOCTH OT MOJIOKEHUS TIEPEKITIOYATENS
1 BonbTMETp U3MEPSIET:

a) HampsDKEHUE Ha dJiekTpojax, eciu 11 B monoxenun "U",;

0) MOTEeHIIMAN MOJISI B TOYKE HAXOXKIEHUS 30HIa OTHOCUTEIBHO 3a3€MJIEHHOTO
anekTpona, eciu I1 B monoxxenun "S";

B) BXOJ BOJIbTMETpPA 3aKOPO-
° yeH, ecau I1 B monoxxennn " 1",

o Jlis yMEeHbIIeHHUs] METOuYe-
/ I F CKUX TMOTPEIIHOCTEN MOAeTupoBa-
s I T HUS DIJIEKTPOCTATUYECKUX IOJEH K
5 YCTaHOBKE TMPEIbSIBIAIOTCS CIIETy-
i oIIHe TpeOOBAHMS:

1T a) TpeOOBaHUS K DJIEKTPOJIU-
2 \U Ty: METOJ MOJACIMPOBAHUS OCHOBaH

Ha cooTHOIIeHUH (2.1). DIeKTpoIUT
HE JIOJDKEH HCKaXXaTb 3TO COOTHO-
HICHHE, T.€. IOJDKEH OBITh OJTHOPOJI-
HbIM (¥ =const). Eciu B anekTpo-
auTe OyAyT Teub 3aMETHBIE TOKH, TO
BCJIEICTBHE JIOKAJHHOTO Pa30rpeBa U3MEHHUTCS €r0 MPOBOAMMOCTh U COOTHOLICHHE
(2.1) MOXKET HapYLIUTHCS, TTOATOMY DJIEKTPOIUT JOJDKEH OBITH CIa00 MPOBOISAIINM.
B kauecTBe 35eKTposuTa 0OBIYHO UCTIONB3YETCS TUCTUILTUPOBAaHHAS BOJIA;

0) TpeboBaHMs K BaHHE: JIJIi COXpAHEHUS MOA00MS JIMHUHN TOJIsI U TOKa HEOO-
XOJIMMO, YTOOBI TPOBOJUMOCTh MaTepraia BaHHbI OblJIa MHOTO MEHBIIIE TPOBOIUMO-
CTH 3JIeKTposiuTa. B 3TOM cilydae TOK He OTBETBIISIETCS] Ha BaHHY, a IPOTEKAET JIMIIb
Mo AJICKTPONHTy. B kaduecTBe MaTepuana BaHHBI OOBIYHO MPUMEHSIOT OPTaHUYECKOE
CTEKJIO;

B) TpeOOBaHMsI K UCTOYHUKY HAMPSHKEHUS: TIPU UCIIOJIb30BaHUN UCTOYHHUKA TTO-
CTOSIHHOTO TOKa M3-3a AJIEKTPOJU3a U3MEHSETCS COCTaB AJIEKTPOJIUTA U HAPYIIAETCS
€ro 0OIHOPOAHOCTh. [103TOMY B ycTaHOBKE MPUMEHSETCSI UCTOYHHUK MTEPEMEHHOTO TO-
Ka (reneparop curtaios ['3);

r) TpeOOBaHUs K 30HY U BOJIBTMETPY: JUUISI MUHUMAJIbHOTO UCKAKEHUSI 30HI0OM
HCCJIETyeMOr0 TOJISl €r0 JUAMETP JOJKEH OBITh IOCTATOYHO MAaJIbIM, TaK 4TOObBI U3-
MEHEHHE MOTEHLHUalda B Mpejaesax 30HAa ObUI0 MHOTO MEHbBIIE €ro abCOIIOTHOIrO
3HaueHus. Bxo/mHoe compoTuBieHHE BOJNBTMETpa JOHKHO OBITh MHOIO OOJblIE CO-
MPOTUBJICHHS y4acTKa AJIEKTPOJIUTA, K KOTOPOMY OH mopakirouaercs. [Ipu atom oT-
BETBJICHUE TOKAa HA BOJBTMETP Majo, YTO AENAeT MCKAKEHUS MOl PEHEOPEeKUMO
MaJIbIMH.

Puc.6



3 JKkcnepuMeHTAIbHASA YaCTh
3.1 IIpaBniia TeXHUKH 0€30MIACHOCTH NP BBHINOJHEHUH PA0OTHI

[Ipu paboTe Ha PKCHIEPUMEHTATILHON YCTaHOBKE HEOOXOAMMO COOJII0IaTh Clie-
AyIOIMe TIPaBUiia TEXHUKN O€301MaCHOCTH:

a) BKJIIIOYATh YCTAHOBKY B CETh TOJIbKO IOCJIE€ MPOBEPKH €€ JTaOOpaHTOM HIIU
MIPETNo/IaBaTelieM;

0) pu BKIIFOUEHHON YCTaHOBKE HE KACaThCA PyKaMU AJIEKTPOIOB;

B) CMEHY 3JIEKTPOJIOB MPOBOUTH TOJIHKO MPHU BHIKIIFOUEHHOM T€HEPATOPE;

T') 10 OKOHYaHUH U3MEPEHUI YCTAHOBKY OTKJIIOYUTH OT CETH;

1) TOTIOJTHUTEIIbHBIE YKA3aHUS M0 TEXHUKE O€30MaCHOCTH MPE/ICTABIICHBI B WH-
CTPYKIIMH T10 KCILTyaTaIly MpruoopoB.

3.2. [loaroroBka ycTaHOBKH K padore

J1J1sl TOATOTOBKY 3KCIIEPUMEHTAIBHON YCTAHOBKHU K padoTe:

a) YCTAaHOBUTh B BaHHY C IUCTUJUIMPOBAHHOM BOJIOM 3J€KTpoJibl (hopma nek-
TPOJIOB YKa3bIBAETCS MIPETIOAABATENIEM );

0) cobpath cxemy, U300paKEHHYIO Ha pUC.6, U MOKa3aTh JJIsl MPOBEPKHU Ipe-
MO/IaBaTEIIO WK JabOpaHTy;

B) ITIOCTaBHUTh NepektovaTensd 11 B monoxenue "U",;

T') IOATOTOBUTH K pab0Te U BKIIIOYUTH MPUOOPHI;

n) monmath ¢ reHeparopa ['3 curHam dwactotel f =5kl W HampsokeHHEM
U =5B;

e) no BoJbTMETpY B7 ¢ momoipio reHepaTopa yCTaHOBUThH HANpsDKEHHE Ha
anektponax U =5B;

’K) TTocTaBUTh nepekitouarenb [1 B monoxenue "S". I1pu atom BosbTMeTp B7
MOIKITIOYEH K 30HIY ¥ U3MEPSIET Pa3HOCTh MOTEHIINAIOB MEXIY 30H/IOM U 3a3E€MJICH-
HBIM 3JIEKTPOAOM. Y CTaHOBKA rOTOBA K padoTe.

3.3 3apanme 1. UccienoBanue 3JIeKTPOCTATHYECKOTO MOJISI IIOCKOTO
KOH/IeHCATOpa

3.3.1 U3mepenus:

a) B Ccllydae yCTaHOBJICHHBIX B BaHHY IUIOCKHX AJIEKTPOIOB, NepeMerias 30H,1
OT OJIHOTO DJIEKTPOJia K APYyroMy BIOJb CpeAHEH JUHUU C 1maroM AX =1 cM, CHATH
3aBHCUMOCTb MTOTEHITHANA OT paccTosHus @ = @(X) mpu X<0, 0<x<d, x>d, rae
X=0 1 X=d — xoopauHATHI 31eKTPOJ0B. PaccrosHre d ycraHaBIUBaeTCs 1O yKa-
3aHUIO0 npemnojasaresns B npeaenax ot 10 qo 20 cMm;

0) SKCIIEPUMEHTAJILHO OMPECIUTh YEThIPE IKBUIOTCHIIMAIBHBIC JTMHUH C TI0-
tenimanamu @ =1 B, 2 B, 3 B, 4 B. /lns onpenenenus: 3kBUNOTEHIIMATBLHON JTUHUU
nepeMeniaTh 30H] [0 BaHHE, HAX0/i1 TOYKHU C OJMHAKOBBIM IMOTEHIIMAJIOM U 3aIHUCHI-



Basi X KoOpAWHATHI. JIJIs KaXXa0W JTUHUK HEOOXOAMMO OIpPEACIIUTh He MeHee 7 TO-
YEK. MPOBEPHUTH, YTO AJIEKTPOIbI ABIIAIOTCSA SKBUIIOTEHIIMAIIBHBIMUA TTOBEPXHOCTSIMH.

3.3.2 O0pabdoTKa pe3yjibTATOB U3MEPEHMIA:

a) 1Mo pe3yJibTaTaM MU3MEPEHHI MOCTPOUTH Tpaduk 3aBUcUMOCTH @ = @(X) . Ka-
YECTBEHHO CPABHUTD HKCIIEPUMEHTAIBHYIO KPUBYIO C TEOPETHUECKOM;

0) rpaduueckum muddepennupoBanueM (cm. [Ipunoxkenne) paccunTarh 3aBu-
cumocth E=E(X) mpu x<0, 0<x<d, x>d, moctpouts ee rpaduk, nmpoBecTr
KaueCTBEHHOE CPaBHEHUE C TEOPHUEH;

B) MO pe3yJibTaTaM U3MEPEHUN MOCTPOUTh KAPTHUHY SKBUIOTEHUUAIBHBIX U
CHJIOBBIX JIMHUM 3JIEKTPOCTATUYECKOTO MOJIsI IUIOCKOTO KOHJEHCaTopa, 00pa30BaHHO-
ro AByMsI O€CKOHEUHBIMU IJIACTUHAMH;

T') HCIOMB3Ys 3HAYEHHE IUTOMANH 1acTi S =1 M 1 penebperas HCKaXeHH-
€M TOJISl Ha UX KpasX, pacCUUTaTh CIEAYIOIIME XapaKTEepPUCTUKU: (| U ¢ — 3apsl U
MOBEPXHOCTHYIO TUIOTHOCTD 3apsia Ha macTune, C — eMKkocTh KoHaeHcaTtopa, W u W
— SHEPrUI0 U 00BEMHYIO MIIOTHOCTh 3HEPTUU NoJs, F — cuily NpUTSDKEHUs TUTacTUH.
Cuurtas, 4TO B MOJEIUPYEMOM KOHACHCATOPE TUAIEKTPUK OTCYTCTBYET, TUAICKTPU-
YEeCKHE CBOMCTBA AJIEKTPOJIUTA HE YUUTHIBATH;

JI) PACCUMTATh MOTOK HANPKEHHOCTH E depes MIOCKYIO MOBEPXHOCTH IIIO-
manpio S =1 M%, pacIoNoKEeHHYIO BHYTPH KOHIEHCATOPA M HAKIOHEHHYIO K CHIIO-
BBIM JIMHUAM 1107 yriaoMm o = 300,
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