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IJIEKTPHYECKOE I1OJIE

IHeab padoThI: mocTpoeHKE IKBUMOTEHIIHAIBHBIX TIOBEPXHOCTEN.

1. dnexTpuyeckuii 3apsi

B Hacrosiiiee BpeMsi YCTaHOBJIEHO, YTO HOCHUTEISIMU SJIEKTPHUECKUX CBOMCTB B
BEIIECTBAX SIBIISIFOTCSI AJIEKTPOHBI U MIPOTOHBI, BXOASIIME B COCTaB aTOMHOTO sipa. Mx
sapsisl (+1,6 -10™°K) He mproGpeTaroTes B pe3ymbTaTe MICKTPH3ALIH W KaKHX-THO0
JPYTUX TPOIIECCOB, a SBISIOTCS CTAOMJIbHBIM HEOTHEMIIEMBIM CBOWCTBOM YaCTHIIHI,
KOJIMYECTBEHHO TMOCTOSHHBIM B T€UEHHE BCEH JKU3HM YaCTUIbl U OTBETCTBEHHBIM 32 €€
eKkTpuyeckue  (wm, B Oosee  IIMPOKOM  aCHEKTe,  3JIEKTPOMATHUTHBIE)
B3aUMOJIEHCTBHUS. VIMEHHO O3TH CBOICTBa M Jie)KaT B OCHOBE OIPENICICHUN
DIIEKTPUYECKOTO  3apsga. B COBPEMEHHOM TpPAKTOBKE JJIEKTPUYECKUM  3apsf
ompeenseTcs  Kak  BHYTPEHHSs  XapaKTEpUCTUKA  DJIEMEHTapHOM  YacTUIlbl,
OTIPEIEIISIONIAs €€ 3JIEKTPOMarHuTHOE B3anmMojeicTerue. K uuciny (yHIamMeHTaIbHbIX
3aKOHOB, OINKCHIBAIOIIMX CBOWCTBA U TOBEICHUE 3JIEKTPUYECKUX 3apsAloB, OTHOCSATCS
3aKOH COXPAHEHUS 3apsi/ia U 3aKOH B3aUMOJICHCTBUS TOUCUHBIX JIEKTPUIECKUX 3apsI0B
(3axoH Kynona):
9,49,
R 1)

rae K — koaddunment, 3aBucsmii 0T BeIOOpa SIUHUI U3MEPEHUI; (1, (2 —
3apsbl, R — paccTosiHre MEXIY 3apsaamH.

F=k

2. DJIeKTPpUYECKOe MmoJje

Bonpoc: sBisiercss aM yeAMHEHHBIA 3aps] UCTOYHHUKOM 3JIEKTPUUYECKMX CHJI B
NPOCTPAHCTBE WM HUKAaK HE JAEWCTByeT Ha mpoctpaHcTBo? Jlng oTBeTa ciemyer
IIPOBECTU U3MEPEHUE IIEKTPUUYECKUX CHUJI BOKPYT YEAMHEHHOIO 3apsija, HE MOJb3ysCh
JOPYIUMHU  3JIEKTPUYECKUMH  3apsilaMd. JTO O3HAyaeT COXPaHWTh YEAMHEHHOCTh
AIIEKTPUYECKOTO 3apsijia, TaK KaKk Mpy HAJMYUU JPYroro, mpoOHOro 3apsijia BO3HUKAET
B3auMoJIeHCcTBHE 10 3aKkoHy KynoHa. HO Apyrux cnoco00B M3MEPEHUs AIEKTPUUECKUX
cun HeusBecTHO. C  Jpyroil CTOPOHBI, IOJIOKEHHE O 3apsale Kak HCTOYHUKE
ANIEKTPUYECKUX CHJI B OKPYKAIOIIEM MPOCTPAHCTBE HE MPOTUBOPEUUT (PyHIAMEHTATLHBIM
NpUHIMIAaM npupoasl. M1 Mbl MOKEM BBECTH MOJIENb, COIVIACHO KOTOPOW BOKPYT
YEIMHEHHOTO 3apsifia BCerJa CYIIECTBYIOT 3JIEKTPUYECKUE CHJIbI, OIPEACISIOIIIe
cocTosiHMe mpocTpaHcTBa. COCTOSHME NPOCTPAHCTBA BOKPYr 3apsifia, B KOTOPOM
CYUIECTBYIOT JIEKTPUUYECKUE CUJIbI, HA3bIBACTCS AIIEKTPUUECKUM MoJieM. Takum oOpazom,
B 2JIEKTPOCTATHKE IEKTPHUUYECKOE TI0JIE pacCMaTpUBAETCsl Kak yJ00Has MOJEIb, OJTHAKO
B YUCHUHU O JBIKYIIMUXCA 3apsaax "mose" uMeeT TIyOOKHid (PU3HUYECKUH CMBICT U
SBJSIETCSl  MaTepUalbHBIM ~ HOCUTeNeM B3auMmonedcTBus. Cuiibl mons  OyayT
OTIPEJICNICHBI, €CIIM OIpe/esieHa B KaXA0W TOUKE 3TOro MOJs CHiia, NeUCTBYIOIIAs Ha
MOMEIICHHBIM B HEe MPOOHBIN 3apsia (€IWHUYHBIN TOJOXKHUTEIbHBIA 3apsn). JTa
CHUJIa Ha3bIBAETCS HANPSHKEHHOCTBIO AJIEKTPUYECKOTO MOJIs
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[Ipn mnepemenieHnH OdJIEKTpUYECKOTO 3apsina ( u3 Touku R; B Touky R,
AIIEKTPUYECKUM TIOJIEM HaNpsbKEHHOCThIO E coBepiraercs pabora

Ry Ry
A, = [ Fdl =q [Ed 3)
Ry Ry
Ry
eciu =1, o A, = jEedI : 4)
Ry
rne F — cuna, JIEUCTBYIONIAsA Ha 3apsij, dl — rnepeMenieHue, £, — COCTaBISIOIIAs

BekTopa £ Ha HamnpasnieHue dl. DneMeHTapHBIM PacueToOM MOYKHO TIOKa3aTh, 4YTO padoTa
AIIEKTPUIECKUX CUII 110 IEPEMEIIECHHIO €TMHUYHOTO 3apsi/ia Ha IPOU3BOJIBHOM ITyTH B
1oJIe HEMOJBM)KHOIO TOYEYHOro 3apsaaa Q, paBHa

R
2 Q Q
A= [Ed =—[———j ©)
i j R, R
Y HE 3aBUCHUT OT (hOpPMBI IyTH. J{J1s1 3aMKHYTOrO MyTH
A=dE.dI=0. (6)

Taxum 00pa3oM, BCSIKOE AMEKTPOCTATHYECKOE TTOJIe €CTh TOJIE TMTOTCHIIMATBLHOE.
3TO JaeT BO3MOKHOCTh BBECTH TMOHSATHE MOTEHIMAN JIEKTPUUYECcKOoro mossi. Pa3sHocTh
TOTCHIMATIOB ME&XTy JByMs ToukaMu ( R, m Rjp) anekTpocTaTrueckoro mojis paBHA
B3STOM ¢ 0OpaTHBIM 3HaKOM paboTe, COBEpIIIaeMON CHJIAMH TIOJIS NP TEePEMEIICHUN
CIMHUYIHOTO, TTOJIOKUTEITLHOTO 3apsijia U3 IIEPBOM TOYKH BO BTOPYIO:

R1
RJO Edl (7)

OueBHIHO, YTO TIOTEHIMATY ()9 TPOW3BOJIBHOM TOUKM Mot Ry Bcerma MoKHO
NIPUITKCATh JIF000E Harepes BhIOpaHHOe 3HadeHue. J[eno B TOM, UTO IMyTeM H3MEpEHHS
paboThl MOXKET OBITH OIpeAeiicHa TOJIBKO Pa3HOCTh IMOTEHIIMAJIOB, HO HE aOCOIIOTHAS
ero BennunHa. OHAKO, KaK TOJNBKO (PMKCHPOBAHO 3HAYCHHE MTOTECHITHAIA B KAKOW-THOO
TOYKE TIOJIS, 3HAUCHHE €r0 BO BCEX OCTAJBHBIX TOYKAX OIpeieieHo ofHo3Ha4HO (6).
OOBIYHO AJUTUTUBHYIO TTOCTOSIHHYIO B BBIPQXCHHH TIOTCHIMATA BHIOMPAIOT TaK, YTOOBI
HOTEHIIMA OCCKOHEYHO yIaleHHBIX ToYeK (P, ) ObLI paBeH Hyo. [Ipu 3TOM ycioBUH
(7) mpuHUMaET BT

P1-P0 =

Ry 0
p=0,- [Edl= [Edl  1x (0.=0) ®)
Roo Rg

T.€. MOTEHIMaN TOYkU Ry paBeH padoTe, coBepiaeMoil cujlaMy NoJid IPU yAAJICHUH
CANHHUYHOI'O, ITOJIOKHUTCIIBHOI'O 3apsaa U3 TOYKHU RO B OECKOHEYHOCTb.
Cesa3b BeinunH E n @

HanpsokeHHOCTh  3JIEKTPUYECKOrO  IMOJIA E  paBHma  rpagueHry
QJICKTPOCTATHUYCCKOI'O IOTCHIKMAJIa (P, B3ATOMY C O6paTHI)IM 3HAKOM.
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3.I'paduueckoe npeacraBjieHue IJIEKTPUYECKOTO MOJIS

OnHuM U3 criocoOOB MPECTABICHUS SBJISIETCSI IOCTPOCHUE CHIOBBIX JIMHUN U
SKBUMOTCHUUAIBHBIX ~TOBEPXHOCTEH  3nekTpudyeckoro rmnoyii. CuiIoBOM — JIMHUEH
DIIEKTPUYECKOTO ITOJIS1 HA3bIBACTCS JIMHUSI, KaCAaTEIbHBIE K KOTOPOM B KAJKIOU €€ TOYKE
COBIIAJAIOT IO HAIIPABJICHUIO C BEKTOPOM HAaNpsHKEHHOCTH HoJs E B TOM ke Touke.
OueBHIHO, YTO Uepe3 KKy TOUKY 10, B KoTopoil E # 0, MOKHO MPOBECTH TOJIBKO
OJHY CWJIOBYIO JMHUIO. Ha puc. 1 mokasaHbl CHJIOBBIE JIMHUM W 3KBUIOTCHIMAIBHBIC
HOBEPXHOCTH CUCTEMBI JIBYX PABHBIX OJJHOMMEHHBIX (A) U pa3HOUMEHHBIX (B) ToueyHbIx
ANIEKTPUYECKUX 3apsAI0B, PACIOJIOKEHHBIX Ha pacctosuun G npyr ot apyra. [lpu
IIOCTPOCHNU CYMTACTCs, YTO CHJIOBBIC JIMHUMA HAUMHAIOTCS Ha IIOJIOKUTEIBHOM M
3aKaHYMBAIOTCA HA OTPHULIATEIbHOM 3apse, WIM MPH HAMYKUU OJHOTO 3apsiia OJHUM
KOHIIOM YXOJAST B OeCKOHEUYHOCTh. CHIJIOBBIE JIUHUU HE MOTYT OBITh 3aMKHYTBIMH,
TaK Kak B CJly4yae 3aMKHYTOM JIMHUM MOJ€ He Oyner nmoreHuuanbHbiM. C apyroi
CTOPOHBI, CHJIOBBIE JIMHUM HE MOTYT YXOAWTH JIByMs KOHIIAMU B OECKOHEYHOCTH, TaK

KaK B OTOM ClIy4yae IEedl — 0,

Hanectn Ha 4yepTex Bce CHIIOBBIE JJMHUM HEBO3MOXKHO, IIO3TOMY OHHU YEPTSTCS
TaK, YTOOBI B JIFOOOM y4YacCTKE IMOJISI YUCIIO JTMHUM TIEPECEKAIONTNX MEPHECHANKYIISIPHYIO K
HUM TUIOMIAJIKy €IMHUYHOM TUIOMIAAH, ObUIO MPOMOPIMOHATIBHO YMCICHHON BETMYMHE
HAIPSLDKEHHOCTH TIOJIE HAa 3TOM IUIOIIAJKE. B KaXIoM ciydae ryCcTroTa pachoJIOKEHHUS
CWJIOBBIX JIMHUAW CITYKUT MEPOU HAMPSHKEHHOCTH MOJIA. Tak KaK YMCIO CUJIOBBIX JIMHUM
ONpENENAeTCS HANPSHKEHHOCThIO E, a HanpspKeHHOCTh TOJIS MPONOPLMOHAIIBHA 3apsITy,
00I11ee YKCII0 CUIIOBBIX JIMHUMA, UAYIIUX OT 3apsiia, TOHKHO OBITH POTIOPIIMOHAILHO €T0

BEJIMYMHE.
Ecomu  Ha
JTWHUSAX
HaNpsHKEHHOCTH
OTMETUTh TOYKHU
OJINHAKOBOTO
noTeHLuaza U
COEJIMHUTh ux
MeXay coOoi, TOo

IIOJIyYEHHBIE TIPU

Puc. |, Ypasueuume CHI0BME JHHHA!
fzealiz+ar + Al e r-a)lz—af + 1= C TOM
MOBEpXHOCTH (B
IIJIOCKOCTH

PHICYHKa 3TO OyIyT KPUBBIC) HA3BIBAIOTCS SKBUTIOTCHITHATEHBIMH.

4. IIpOBOAHUKH B JIEKTPHUYECKOM MOJI€e
Korma ™Mbl roBopuM 00 5JIEKTpUYECKHX 3apsiaax, TO HMEEM B BHUIY
3apsAKCHHBIC TCJIA. HpI/I 9TOM I10J TOYCUHBIMH 3apsAaaMU Mbl IOHUMACM 3apPsAKCHHBIC



Tesa, pa3MepaMu KOTOPBIX B YCIOBHUSAX JIaHHOM 3a/1a4i MOKHO TpeHedpeus. Bee Tena mo
AIIEKTPUYECKUM CBOMCTBAM Pa3esitOTCs Ha TEJa, BEIIECTBO KOTOPBIX CONEPIKUT 3apsIbl,
CBOOOJIHO JIBMDKYIIMECS BHYTPU MO BCeMy 00beMy Tena (MPOBOJHUKH) U TeJa, 3apsiibl
KOTOpBIX NPU CBOEM JIBUXKEHHM OCTAIOTCS B Mpelesiax aroMa WM MOJEKYJ, B COCTaB
KOTOPBIX OHU BXOJAT (M30JISITOPHI).

[Tpu momMenieHny MPOBOAHUKA B AJIEKTPOCTATUYECKOE TOJIE WK TIPU COOOIICHUN
eMy 3apsifia B NPOBOJHUKE MPOMCXOIUT TepepacrlpesieiecHue 3apsiia, MpUBOAAIICE K
HOBOMY pPaBHOBECHIO 3apsAoB. PaBHOBecue 3apsaoB O3HA4YaeT, 4YTO BHYTPHU
IPOBOJHUKA HA HUX HE IEUCTBYIOT CWIBL T.€. E BHYTPU IIPOBOJHUKA PABHO HYIIO U

HampaBjiecHue E Ha TOBEpXHOCTH NPOBOJHMKA MEPHEHAMKYISIPHO IMOBEPXHOCTH (B

IPOTHBHOM CJlydae BO3HMKHET cocTapjsiiomas E Bnons moBepxHoCTH IpOBOJHUKA,
KOTOpasi BBI30BET JABWIKCHHE 3apsjioB). Tak Kak HaNpsHKEHHOCTh TOJSI BHYTPH
MPOBOJIHMKA PaBHA HYJIO, 4 Ha TMOBEPXHOCTH MEPHEHAMKYJSPHA €W, TO Pa3HOCTb
MOTCHIIMAJIOB MEXJy JIIOOBIMH JBYMSI TOYKaMH TIPOBOJHHKA, JICKAIIUMHU Ha
MOBEPXHOCTU M BHYTPHU HEro, paBHa HyMO. TakuM oOpa3oM, MOTEHIMAT BCEX TOYEK
MPOBOJIHMKA OJMH M TOT K€, MW TOBEPXHOCTh IIPOBOJHUKA  SBJISETCS
SKBUITOTECHIIUAIHHOM.

Y cTaHOBKA: DJIEKTPOIUMTHYECKAS BaHHal, MacIITabHasi CeTKa ¢ JIEKTPOIaMH,
BOJIETMETD, JIUCT MAJUTUMETPOBOM 6YMaFI/I.2

HOPAJOK BBIITOJIHEHUSA PABOTDI

Yunpaxkuenue 1
MOCTPOEHUE SKBUIIOTEHIMAJBHBIX MMOBEPXHOCTEN
HOoJIA JIBYX PASHOUMEHHBIX TOYEYHbBIX 3APA10B

1. ITonoxuTh MacITabHYIO CETKY C JIEKTPOAAMU Ha JHO AJIEKTPOJTUTUYECKOU
BaHHbl M HAJUTh BOJY, TaK YTOOBI 3JIEKTPOJbl OKA3aIMCh Ha 3-4 MM HIXKE YPOBHS
BOJIbL. [IpOBOTHUKY, MOABOASILIME HAPSHKEHUE K AJIEKTPOAAM, TOJLKHBI pacroiararbes
BHHU3Y I10]1 CETKOM.

2. CoenuHUTH IPUOOPHI U SIEKTPOIbI COMIACHO CXEME, IPUBEIEHHOW Ha puC. 2.
ITpu 3TOM YyepHbIE TPOBOIA, UAYIIHE OT FT€HEPATOPA U BOJIBTMETPA,
HEOOXOIMMO TMOKIIOUATE K OIHOMY SJIEKTPOLY, MOTEHIHAN KOTOPOro OyIeT paBeH
HYJIIO, TaK KaK MPUOOPHI 3a3eMJICHBL.

! DnekTponuTHUECKas BAHHA ABIAETCS YAOOHON MOCIBIO /TS H3ydeHHS SIEKTPOCTATHEECKOTO

1oJsi. OT0 00YCIOBICHO TEM, UTO MIPU HEKOTOPBIX YCIOBHUIX pacHpeiesieHHe MOTEHINAIOB B CPee,

10 KOTOPOH Te€YeT TOK MEX/ly YCTAHOBJIEHHBIMHU B HEH 3JIEKTPOIaMH, MOKET OBITh C/IE€IaHO

TOKJAECTBEHHBIM C pacIpeesieHueM MOTEHIMAIOB MEX Ty TEMHU K€ AJIEKTPOAAMHU, KOT/1a OHU

HaXOJATCS B BaKyyMe.

2 Pacronoxenue W (yHKIMOHATHEHOE HA3HAYCHHE OCHOBHBIX OPIaHOB YIPABICHHS TPUOOPOB, 4 TAKKE
KpaTKMe PEKOMEHIAIMH IO SKCIUTyaTallid MpPHOOPOB, HCIONB3YeMBIX B 3TOW M B CIEIYIOLIMX
pabortax, cm. c. 38, 39.

3 I[aHHLIﬁ QJICKTPO/ B HaCTOsIIEH 3a1a4€ BBIIIOJIHACT (I)yHKIII/II/I OTpHULATCIBHOT'O 3apdaaa.
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Puc. 2. Cxema coeammenmus npubopos. I' — reweparop, B — somvrmerp, 9B —
INEXTPOANTHHECKER BaMMa, D — dnextpoawm, LI — wyn

3. YcranoBuTth Ha renepatope yactoTy 60 ['11 (mepexitoyaTesns "MHOXKUTEND'" B
HOJIOXKEHHH X |, TeKaHbIe IepeKiTodaTeNy WK [IKajia TUIABHOTO M3MEHEHHS YacTOThI B
nojioxkeHnu 60,0 I'm).

Perymarop BenWYMHBI BBIXOJHOTO HANPSHKEHHS TIOCTaBUTh B CpEIHEE
noJiokeHue (Ha BBIXOJIE TeHepaTopa YCTaHOBUTCSA HampsbkeHue 5-6 B).

4. VYHuBepcanbHbII NPUOOP—BOJBTAMIEPMETP - BKJIOYUTH B PEXKUME
BOJIbTMETpA (KHOMKA poja pador — U) nist u3MepeHus: IepeMEeHHOTO HaIPsKEHUs
(ksomka =/ = B yTommeHHOM ToONOXeHHH). Bxmounts mpemen m3Mepenus 20B
(kHorka "20"). Illym ¢ YepHBIM IPOBOZOM BKIIOYHTH B THE3IO0 ', IIyIl C KPACHBIM
npoBogoM — B rue3no "U".

5. 3MepuTh pa3HOCTh MOTEHIHMAIOB MEXAY JIEKTPOJAMHU, IS YETO LIyIIOM
Ha KPaCHOM TIPOBOJE KOCHYTHCS IEKTPO/Ia”, COCIMHEHHOTO C GEIBIM POBOIHIKOM
reHepatopa. Ilpy HEOOXOAMMOCTH  pPEryisiTOPOM  BBIXOJHOTO  HAaNpsDKEHUS
reHepaTopa yCTaHOBUTH PA3HOCTh IMOTEHIMANIOB, paBHYIO 5-6 B. OTMmeTuTh Ha
MUJUTUMETPOBOM OymMare pacrtoioKeHHUe 3JIeKTpo 0B (Maciitad 1:1).

6. Ha nipsiMoii, COETMHSAIONMIEN ANEKTPOABI, OTMETUTH TOYKH, OTCTOSIIIIUE APYT
oT apyra Ha paccrosinue 1-2 cm. [lomemas mryn (¢ KpacHBIM MPOBOJOM) B TOUKH
ANEKTPOJUTUYECKOW BaHHBI, COOTBETCTBYIOLIME OTOOpaXEHHbIM Ha TIpaduke,
MPOU3BECTH H3MEpPEHHE MOoTeHIMana B ATUx Toukax. lIlym Hago pacmonaraTh
NEPHEHAUKYJSIPHO K TOBEPXHOCTH BOJBI, a TMepell CUYUThIBAHUEM MOKa3aHUU
BOJITMETPA BBDKIATh 5-6 CEKyHJ, 4TOOBI YCTAaHOBUJIUCH IMOKAa3aHWS HA CBETOBOM
Tabno npubopa. V3MepeHHble 3HaueHUs MOTeHUWanda (QUKCUPYIOTCS Ha
MUJUTUMETPOBOM CETKE PSAJOM C TOUKAMH, B KOTOPBIX OHU U3MEPEHBI.

7. JIns KaXKJa0ro 3HaYCeHHST HalJIGHHOTO TTOTeHIraaa HaiuTu emre 8-10 Touek ¢
TaKUM K€ TOTeHIHaIoOM (1o 4-5 ¢ KaXIOW CTOPOHBI OT IEHTPAJIBLHON MPIMOi,
ABIIAIONICICS OChIO CUMMETpuu). [{ns 3TOro mryn MeEUIEHHO NEepeMEeIIalnT B
IIPOCTPAHCTBE MEXAY 3JIEKTPOJAMM JO TE€X IOpP, NOKA MOKA3aHHWE BOJBTMETpPA HE
OyZeT COOTBETCTBOBAThH 3HAYEHUIO MMOTEHIMANA, IOJYYEHHOMY B TOUKE Ha MPAMOU
auaunA. HalaeHHble TOYKM OTMEYArOTCs Ha MAcCIITA0HOW CETKE W BCE TOYKH C
OJIMHAKOBBIM 3HaY€HHEM MOTEHIIHAIa COeIUHSIOTCA MIJIABHOM KPUBOIL.

4 .
I[aHHLII/I QJICKTPO/ BBIIIOJHACT q)yHKHI/II/I IMOJIOKUTEIIBHOI'O 3apsia.



Ynpaxknenue 2
NOCTPOEHHUE SKBUIOTEHIMAJBHBIX MOBEPXHOCTEH
HOJIA ITPU HAJIMUUU TTPOBOIMAIIEI'O TEJIA

1. JIng w3ydeHHsl BIMSAHUA NPOBOJSAIIMX TEI Ha AJIEKTPOCTATHUYECKOE IOJE, B
IIPOCTPAHCTBE MEXKAY DJJEKTPOAAMHU B NPOM3BOJIBHOM MECTE BAaHHBI ITOMEIIAETCS
METAJUINYECKOE KOJbLo. B 3TOM ciaydyae Ha rpaduxe oTMedaeTcs IMOJOKEHHUE
DNEKTPOAOB, M KOJbLIA. B OCTanlbHOM NOCTPOECHHME SKBUIIOTCHIIMATIBHBIX
IIOBEPXHOCTEH OCYILECTBIIECTCSA TAK)KE KaK U B OTCYTCTBUE MPOBOALIETO TENA.

2. [locne okoHYaHUSI U3MEPEHUH BBIKIIIOUUTH TPUOOPHI M BBUIUTH BOJY U3 BaHHBI.

KPATKASA UTHOOPMAILIUA
O PACITIOJIO’KEHUU 1 DYHKIIMOHAJIBHOM HABHAYEHUUN
OPTAHOB YIIPABJIEHUA QJIEKTPOUSMEPUTEJ/IBHBIX IPUBOPOB,
NCITIOJIB3YEMBIX B IABOPATOPHBIX PABOTAX

1. YHuBepcajibHbI NPUOOP — BOJBLTAMIIEPOMMETP (puc. 1)

1. 'ue3no juia moaKIIFOUeHus 1ryma (kpacHoro) npu usmepennu U u R,
9 2.THE3M0 17  TOAKITIOUEHUS — IIyra

4o i‘ (kpacHoro) npu usmepeHut |.

i:z ' D:,L UTR 3.'He310 sl MOAKITIOYCHHSI YEPHOTO

F I ii' 5]9 5”:@\59] nryna (3a3emMyeHue).

4’105 Vg 7 78 4. Bxirouenue npuoopa.
Puc. 1 5. M3mepenune noctossHHBIX BenmuuuH U,
/2 2N I, R — «xunomka omkara (=),
s @ @5 e@\@) U3MEpeHHEe MepeMeHHbIX BenuyuH U,

TO O_,J’ , | — KHOMKa HaXara.
}?\?) 19 ?_ (o) (?_4 @ E"’ 6. HepeKmoquje pona pa6_0TI>1:
% 3 BOJIETMET] U, ammepmerp I,

ommetp — R.

7. Ilpenen uzmepennit 200 mB, mxA, Om B 3aBUCUMOCTH OT pojia paboThL.

Huanazon m3mepenuid 2, 20, 200, 2000, B; mA; kOm B 3aBUCUMOCTH OT poja
paboTBHI.

8. CseroBoe Tab1o0.

9. Iloacserka cBETOBOrO TA0JIO.

2. l'eHepaTop nepeMeHHOT0 HANIPSIKEHUS (puc. 2 a, 0)

1. Bxuntouenwne npudopa (11t 7 3-111 BrimroueHne BUIIKU B CETEBYIO PO3ETKY).
2. JlexaaHble iepexirouaTeny 4actothl (/73-118), mnaBuas ycranoBka yactotsl (173-111).



3. Ilepexmouarens "Muooicumens"; 3HaueHUE YACTOTHI, YCTAHOBIEHHOE Py4YKaMH 2,
HAJ0 YMHOXHUTh Ha KO3((UIIUEHT, Ha KOTOPBIN yKa3bIBAaET IITPUX HA PYUKE.

4. PerynsiTop BEIXOAHOTO HANIPSHKEHUS

['He3ma, ¢ KOTOPBIX CHHMAETCS BBIXOJHOE HANPSHKEHUE NEPEMEHHOM
YaCTOTHL.

3. Ocuuanorpagd (puc. 3)

1. Brmrouenue ocmunorpada.
. YripaBnieHHe SIPKOCTHIO CBEUCHUS JTydEH.
3. @oKycHpOBKa JTydeH.

N

4. CtyneHuaTtoe
_ /8 — TIEPEKITIOUCHHE
4~ I dr_ o YYBCTBUTEIIBLHOCTU

5 @ @5 " KaHaJIOB
iy R =6 L ocrniorpada
p E:;’.;’-;?"' (B/cm, mB/cm).
e *m V’" 10 IInaBHas perynupoBka
5 e YCUJICHUS HE
© :P eQO00 .i Q@ R o Hcnonb3yercs (pydku
fg~ 1o \3 (PET, B KpaiiHeM

MOJIOXKEHUH IO
Puc. O y
4acoBOM CTpeJKe).
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. BxoaHble rHe3ja kaHaoB ocuuiuiorpada.

. KHOTIKM BKJTIOUEHUS! OJHOBPEMEHHOM pabOThl 000MX KaHAJIOB.

7. CtyneH4aToe MepeKIFoueHIe YaCTOThl TOPU30HTANILHOM pa3BepTKu. B ieHTpe — pyuka
IUTABHOM TIOICTPOMKM YacCTOThI Pa3BEPTKH, — HWCHONb3yeTCs Ui CTaOWIM3aIin
M300paKCHUS Ha SKpaHe.

8. Pyuku BepTHKaIbHOTO CMEIICHUS JTy4eH.

9. KHomnkM BKJIIOUEHMS BHYTPEHHEN CUHXPOHU3AIMH pa3BEePTKU OT | U 2 KaHAJOB.

10. KHonku BKITFOUEHHSI BHEIIHEW CHHXPOHHU3ALIUH Pa3BEPTKH.

11. Knaonka nepexsrouenus ocisuiorpada Juis paboTsl B X-Y-pexume, Koraa Tpedyercs
HaOJII0/IEHNE OJTHOTO CUTHAJIA KaK (DYHKIIUU, 3aBUCSIIEH OT IPyroro.

12. BxoJ BHEIITHET0 CUrHaja, 00ECTICUMBAOLIETO FOPU3OHTATIBHYIO Pa3BEPTKY

B X-Y-pexxume.

»

KoHTpoJIbHBIE BONIPOCHI

1. [Jaiite onpeienieHrEe 3JIEKTPUIECKOMY 3apsiay.

2. Kak onpenensercs dIeKTPUYECKOE MO0JIE U KAKOBBI €r0 CBOKMCTBA?

3. MarepuaibHO JIH 3IEKTPOCTATHUECKOE TIOJIE HIIK ATO YIO0OHBIN cI0cO0 OonucaHus
AIEKTPUUYECKUX SIBJIICHU?

4. YTO TaKo€ TMHUYU HANPSKEHHOCTH MOJIS U KAK OHU HAIPABIICHBI?
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5. Kak nokasaTp, 4TO HEKOTOPAs JIMHUS HANPSHKEHHOCTH, COEIUHAOMIAS
MOJIOKUTEIBHBIA U OTPUIATENBbHBIN 3aps/ibl, JOKHA ObITh KPUBOM?

6. Kakoe noJsie Ha3pIBaeTcsl NOTEHUUAIBHBIM? Kak onpeaensercs noTeHnuan

AIEKTPUUYECKOTO OIS ?

. UTO Takoe 3KBUIIOTEHIMAIbHAS IOBEPXHOCTH?

8. JlokazaTh, YTO JMHHUH HAIIPSKEHHOCTH TOJIS BCET1a IEPIICHIUKYISPHBI
COOTBETCTBYIOIIUM SKBUITOTEHIIMATBHBIM TOBEPXHOCTSIM.

9. Jlokazarhb, YTO HAMPSIKEHHOCTD ANEKTPUUECKOTO MOJISI B HEKOTOPOM TOYKE paBHA
¢ 0OpaTHBIM 3HAKOM I'PAJIMEHTY MOTEHIMAIa 3TOTO MOJISl B
JAHHOU TOYKE. £ £,

10. Kak skpaHupoBaTh HEKOTOPOE MPOCTPAHCTBO OT IMOJIS
3apsAJI0B, PACIIOIO0KEHHBIX BHE ATOTO MPOCTPAaHCTBA?

11. Ha pucyHKke npuBeneHa KapTHHa JUHKMHN 1oas E . M300pasuts
DKBUITIOTECHIIMAJIBHBIE KPUBBIE U YKA3aTh HAIIPaBJICHUE BIOJIb
JMHUM TO0JI, B KOTOPOM MOTEHIIMAJ BO3PACTAET.

~

N

— =
Puc.®
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['naBa 1. DnexTpruyeckoe moJie B BaKyyMe.
1.1. DaexTpuueckuii 3aps.
1.2. 3akon Kynona.
1.3. Cucrema equHHUII.
1.4. Panimonanu3upoBaHHas 3amnuch Gopmy.
1.5. DnekTpuueckoe noje. HanpskeHHOCTH Mods.
1.6. [ToTennuan.
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MOTEHIINAJIOM.
1.9. Jlumons.
['naBa 3. IIpoBOJIHUKHU B 3JIEKTPUYECKOM MOJIE.
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3.1. PaBHOBecue 3aps/10B Ha TPOBOJIHUKE.
3.2. [IpoBOHUK BO BHEIIHEM 3JIEKTPUUYECKOM TOJIE.
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