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HOJIAPUIALMSA CETHETOSJIEKTPHKOB

1. Honspuzayua ousnexmpuxos. CHOHMAHHAS U UHOYYUPOBAH-
HAA RONAPUAYUS CEZHEMOINEKMPUKOE

B BemecTBax, NpoBOAHMOCTS KOTOPBIX MCHBINE, 9eM Y METAJIJIOB;
NOJA ACHCTBHEM 3JICKTPHYECKOrO MO MOABIACTCH SICKTPHUCCKHH
MOMEHT, TH60 0OYCIOBIEHHBIH CMEIIEHHEM LICHTPOB TSDKECTH 3apsi-
JOB ATOMOB HIM MOJIEKYJI, THOO 3a CHYET OPHEHTALMH COOCTBEHHBIX
IMEKTPHYECKHX JHIONBHBIX MOMEHTOB, KOTOPHIMH OOIaAan: MOIEKy-
Tl A0 MPHIOXKEHHS 3ICKTPHYECKOro Mojd. 3TO SABJICHWE HOCHT Ha-
3BaHME TMOMAPH3ALMH M XAPAKTEPH3YETCA BEIMYHMHOH MNONAPHU3ALINH

e
> M;
P= lim *—, (1)
AV—=0 AV
rae 1\7[i — BNEKTPUYECKHI JHNONLHBEI MOMEHT 1-if yactuusl, AV —

3neMeHT 00beMa, B KOTOPOM BO3HHK JHIIONbHbIH MOMEHT.
CyMMapHBI# JHIONBHBIA MOMEHT 3aBHCHT OT YHC/IA IMOISPH30-
BAHHBIX 3JICMCHTOB

P =np, (2)
rae P — YACHBHBIA AMNONLHBIA MOMEHT YaCTHIIBI, Nl — KOHUECHTPALHA
YaCTHLL.

Bektop D HampaBneH OT OTPHUATENBHOTO K MOMOXHTETLHOMY
3apsaay aunois. CMEmEHHe 3apsaa0B NPONOPLHOHANBHO MO0,

Torza p=oE, P=naE, (3)

rae O — MoNAPH3YeMOCTh BEIIECTBA.

Tonsapusaums obecnednBaeT YBETHUYCHHE EMKOCTH BAaKYyMHOrO
KOHJEHCATOpa TIPH BHECEHHH B MEXK3JIEKTPOJHOE MPOCTPAHCTBO AH-
3EKTPHKA.




H3 kypca obmeii huzHkn H3BeCTHA CBA3H MEXAY BCKTOpAaMH IIO-
NIPH3ALHH U 3ISKTPHYCCKOr0 CMEINEHUA B BAKYYME M Cpele.

D=¢g,E+P,
D= asofi, (4)
goE +P = ¢gg,E;
(-1 ,E=P (5)
p
=(e-1)=—. (6)
x=E-1) F

A — AMDNICKTPHYECKAs BOCHPHHMYHBOCTD, € — AU3IEKTPHYECKAA MPO-
HHIIAEMOCTE BEIIECCTBA. JTH BEMMYHHEL XaPAKTCPH3YIOT MOIAPHIAIHIO
BEINECTBA B 3NeKTpHUccKOM nmoie. Kpome Toro, & xapakTepusyer Mak-
POCKOMHYECKY!0 MONAPH3ALMI0 BEIECTBA. B TO BpeMsd  Kak
L XapaKTEPH3YET MHKPOCKOMUYCCKYHO nomspHiammio. Cease MexTy
HHMH yCcTaHaBIuBaeT ypasHenue Knaysuyca - MocorTh:

el “n

=——0l, 7
e+2 3g, .

Bripaxxag € u3 (7), MOKHO NOTY4HTH, YTO € CTPEMMTCS K DECKOHEIHO-
CTH MpU NO=3€,. ITO O3HAYACT, UTO NPH ONPEAEICHAOM 3HAYCHHH
TOMAPH3VEMOCTH Ol AMBIICKTPHUECKAS MPOHHLAEMOCTb BCINECTBA MO-
JKET AocTHraTs DONBIIMX 3HAYCHHIH.

U3 (5) cneayer, uto noseiacaue noaspuzamuu P oBycrosneHo
nonem E. Ognako uz (7) BHAHO, 9TO MpH ONpPEACICHHBIX 3HAYCHHAX
nCL BO3MOXHA OTIHYHAA OT Ry/iA nongpusauus 1 npu E=0.

10 Tak HaskiBaeMas CnOHTaHHas nomaspuzaums. Ona obssana
CBOMM TMPOHCXOKACHHEM ONPEACICHHOMY PACIONOXEHHIO MOTEKYI
UI¥ aTOMOB, TIPH KOTOPOM BO3ZHHMKAIOT JHIIONBHBIH MOMEHT H 710-
KaJIbHOS MOIe, KOTOpoe, ACHCTBYS Ha COCCAHHE 00IacTH, MPHBOAMT K
JaneHEHInel OpHEHTAUMH COCCAHMX AunoneH Tak, ¥TO JaHHas 06-
NacTh CTAHOBHTCA 3apoieimieM oOWeH monspusauuu. BeisbiBacMas

TaKHM 3apOABIICM MONAPH3ALMA BCEro oObemMa ABISETCS pesyiibTa-
TOM pacHIHpSIOmEHCs MPHYMHHO-CIEACTBEHHOH cBa3H. [loguepkHem,
9T0 CIOHTAHHAS MONAPH3ALKA CBA3aHA CO CTPYKTYPHOH IEPECTpOi-
KOH KpHCTaNia, KOTOPAas MOXET HACTYIHTh B PE3YIbTATE TEIUIOBBIX
MEXAHWYECKHX MIH KaKUX-TO CHy4aHHBIX MPOLECCOB HEINEKTPHUUE-
CKOH NMpPUPOABI B HEYCTOMYMBBIX CHCTEMax. FTHM CBOHCTBOM oOna-
JIAKOT JalleKO HE BCE BEIECTBA, a JHINb HEKOTOPHIE. JTH BELIECTBA
Ha3bIBAIOTCS CErHETOIEKTPHKAMHE HMITH aKTHBHBIMH JHIIEKTPHKAMH C
BBICOKHM 3HAYCHHEM AHDICKTPHHCCKOH NPOHHHAEMOCTH, BEIHYHHA
KOTOPOH MOXKET JOCTHraTh HECKONBKHX JECATKOB THICAY B OTIHYME OT
IPOCTEIX JHMONCKTPHKOB, Y KOTOPHX € B OOJNBIIMHCTBE CIy4acB HE
npessimaer 10 (puc. 1).

\
F N
Y

Pruc. 1. TIpouecc nonspr3anun cerderodnekrpuxos BaTiOs: a - eCTCCTBEHHOE
cocTosgnHe. 0 - MPHIOKEHO IMEKTPHYECKOE TONe, B - OCTATOYHAA TOJSPH3a-
I 10CJIE CHATHA 3NEKTPUYECKOTO TN

Hapsany ¢ BHICOKOH AMIIEKTPHYECKOH NPOHMIAEMOCTHIO CETHE-
TOIXEKTPHKH 00/IafalOT HENTHHEHHOH 3aBHCHMOCTBIO € OT 3IEKTPH-
4ecKoro mnomu, koropas ussectHa kak rucrepesuc D(E) umu P(E)
(puc. 2).




Puc. 2. Ilernsa racrepeswca UpH NONSPH3ALMM CPCMCHHBIM HANPSDKEHAEM:
P, — MakcHMambHas coHTaEHas noxapusamus; E, — KO3PUMTHBHAS CUJIA

Eme onHo#l XxapakTepHO# 0COBEHHOCTHIO CETHETORIEKTPHKOB AB-
JSCTCS TEMIIEPAaTYPHAs 3aBHCHMOCTb JIEKTPHISCKOH BOCTIPHHMYHEO-
CTH. W3BECTHAA Kak 3akoH Kropu — Beiicca:

T-T,

Bemmuna T. sasmsaerca temnepatypoii Kropu u ssaserca kpu-

X (3)

THYECKOH TEMNEPATYPOH M3MEHECHHA CCrHETOYICKTPHYECKHX CBOMCTB.
C naseiBaetcs nocrosunoi Kiopu u 1714 pa3HBIX BEIIECTB HMEET CBOE
3HAYCHHE.

B ornudue orT cnoHTaHHOH, noaspusamus, obyclioBneHHas no-
7€M, HOCHT Ha3BaHWC WHIYLMPOBAHHOM, NPH 3TOM, KAk CICAYET M3
(5). 3aBHCHMOCTD MONAPM3ALME OT 0N ABJAETCH IMHEMHOM M Xa-
PAKTEPU3YETCH HE3aBHCHMOCTHIO MAKPOCKOIMYECKOrO MapaMeTpa £
OT MHTEHCHBHOCTH 3NCKTPMHYECKOro mois B HecHabHbIX momax. Cer-

HETORNEKTpHKH obnanaror HenuueiHo# 3aBucumoctsio D(E) Ecmu
pasnoxuts ¢ysxuuio D(E) B paa Teiinopa u orpaHHuMTLCS KOHEY-
HBIMH 3HAYCHHSAMH JH3/ICKTPHYECKOH MPOHHLAEMOCTH, TO HOMyTHM:

2 10"D
D= (D)E=0 == Z n!| gE™ E”, ©)
n=1"" E=0

. @ n—1 ]
G e e

Ecnu MOXHO npeneOpeds BCEMH YISHAMH Pa3OXeHHsA KPOME MEpBO-
oD
ro, T0 € =| — = const . Ira BeNHYHHA ONPEAEIAET € B OTCYT-
OE Jg_
A= JE=0
CTBHE 3JIEKTPHYECKOrO MO, T.€. MPH CHOHTAHHOH MONSPHU3ALIH.
INpenebperas BTOPEIM ClaracMbIM PasioKEHHS, 3aITMIICM

dD ,
DwD0+E—£:DO+eE. (11)

D(E) moxer Gute npeacTasiesa B BHAE KyCOYHO-THHEHHOH anmpoxk-
cumaumu, rae D, onpenensercs koopAMHATOH TOYKH MEPECEMEHHS C

oceto D xacarenshoii x kpusoit D(E); % - mepBasi MPOM3BOAHAS,

npunumaemas B npepenax E, u E; paccmarpueaemoro ywactka
(puc. 3) NOCTOAHHOMH.
dD

E AMHAMHYECKas WK muddepeHunansHan MPOHHIAEMOCTD,

3HAYEHHE KOTOPOH HBIAETCA MOCTOSHHOM BETHYMHOH TONBKO HA ON-
peaenentom yuactke E|<E<E,;. Cneayer yuects, 4TO HEMTMHEHHOCTH
JOIDKHA MPOABIATHCA B CHIBHBIX TONAX.

H3menenue MONHOH MONAPH3ALUMH CErHETORIEKTPHKA BO BHEIN-
HEM NoJIe CKIAABIBACTCA U3 JABYX MPOLECCOB. POCTa HHAYLHPOBAHHOM
NONAPH3ALMK H H3MEHEHHSA YAeIbHOro Beca obnacreit, CHOHTAHHBIH
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Prc. 3. Kyco4yno-THHEHHAA anNpOKCAMALAS HETMHEHHOH CPEIBl HA YMACTKE
E,<E<E,

AMNONBHbIA MOMEHT KOTOPHIX OPHCHTHPOBAH B HANpPABICHHH BHEIN-
Hero nons (puc.4). Ipu sToM saekTpHYecKas HHAYKLHMS

=gl 0 P, (12)
rae Eop — cpeanemakpockonuueckoe noie B CErHETOINEKTpHKE, Py —
HHIYLUHMPOBaHHasd nomapusanug, P, - cnoHTanHas nonspusams.

Tlon#as muaIEKTPHYECKas IPOHHLAEMOCTD AHDIEKTPHKA
S L =1 M ; (13)
€oEcp €0Ecp

Ha puc. 4 mpeactaBicHa rHCTEPE3MCHAS 3aBHCHMOCTH MOJAPH- r,
3alHH B IEPEMEHHOM IIOJIE. e 1

[lpyn BachimeHun BEAHYHHEB! TOMSPHIALHH C POCTOM MO MOXKHO
CHHTaTh, YTO OPHEHTAalMsA 0DNACTEH ¢ PAa3NMYHBIMH HANPaBICHUAMH
CMOHTAHHOTO MOMCHTA 33aKOHYEHAa W JaNbHEHINMH JHHCHHBIH POCT
TIOTSPH3ALMH C YBETHYCHHEM HANPAKEHHOCTH MO/ OCYLIECTBILETCS
32 CYCT BO3PACTaHHs MHIYIHPOBAHHON TIOMSPH3aLMH 10 opMyIe:

=

Py=(e - 1)e E ~ee.E : (14).

r.‘;“". ot
LA XD

P

Puc. 4. THCTEpe3uCHEIC TIOTEDH B CETEETONCKTPHKE (BOIBT-KYJIOHOBCKAS
xapakrepuctuka): P,=P. — cnonrannas nomapusamasa; P,=P,- P. — nEmyim-
posaHHad noaapuiamma. P, . P, — octarouHas noaspH3amus

I a puc. 4 nokaszaHo pasaencHHe 0OEMX MOTAPH3ALMI IKCTpAIO-
JAUMH BETBH HACHILICHWA NETAHM THCTEPE3HUCA K 3HAYCHHIO IIONS,
pasHOMY Hym0. Hakii0oH BeTBH HACBIEHHS TETAM FHCTEPE3NCA AACT
HAYaNbHYI0 AHIIEKTPHYECKYH) BOCIIPHMMYHBOCTB, KOTOpas OIpExe-
ngercs npH u3MepeHuu B cnabom nmone. OTpe3ok opAHHATEL, OTCEKae-
MBI MPOJOKCHHEM BETBH HACHILICHMSA. JACT CIIOHTAHHVIO MONSPH-
zanmio P.. BemuunHa HanpsykeHHOCTH SJEKTPHUECKOTO MO, TPH
KOTOpO# OcraTouHas nonspuzaimms P, = -Po paBHa Hymio, HOCHT

' Ha3BaHME KO3pUMTHBHOMN cuasl (Ey).

2. Jxchepumenmaisioe HAONWOeHUe RNOAAPUSAYUU CeZHemO-
3NeKmpuKros

[MpurnEnUaTbHAs cXemMa ocuHiUIorpaHpOBaHHS TIETIH THCTEPE-
3MCa MPHBEJEHA Ha pHC. 5. '




Puc. 5. Cxema Ha6monenns nermm rucrepesuca Ha ocmuuiorpade: Cy—mc-
caenyemsiit kouaencarop, Cs, R, — sTanonmsic KOHACHCATOp H CONPOTHBIIE-
mne, I1 - nepexmoyarems

Ha ropusonTanensie nmiactunsl ocuuiorpaga 1,2 nomaercs c
noreHunomerpa R Hanpskenwe U, nmponopuHoHanbHOE BBICOKOMY
sxoaHoMy HanpsokeHuio. C,<<C,, B MOXHO cuHTaTh, YTO HANpPSKE-
HME, TIOJAHHOE HA TOCIEAOBATEIBHO BIUIIOYCHHHIE KOHICHCATOPH,
najgaer #a C, Ha mnacruns 3,4 (BepruxanbHas ock) mojaercs Ha-
npsokerre U, ¢ sranoHHOro kongeHcaropa. [Uia mociaefoBaTenbHO
COCAMHCHHBIX KOHJACHCATOPOB

CGU:=CU,=q=0S =P, (15)
rae q — 3apsA-Ha KOHIECHCATOpaxX, G — MOBEPXHOCTHASA [JIOTHOCTD 3a-
pana, S — maomaas NAACTHH.

g, = C,U, _ ex€0S _

H By a1 .
i £oSE

. (16)

rae E= L{‘i , d — Tonmmuna obpasua.

Ucnons3ys seipascenue (14) u nomua, yro P uucienno pasHo G,
MOXKHO 3aTIHCATh:

P 2 C3U3_

P
- 17
) Ex gEsE {17

10

OrkioHeHHE TydYa MO BepTHKAIW, TakuM obpaszom. Oyaer mpo-
noprimonansHo U,, a crnegoBaTeabHO, B ONMPEACICHHBIX MacmTabax
nponopuxoHansto q, P, D. a oTknoHeHue no ropH0HTANIH NMPONOp-
uuonansxo U.

CerHeTos/1eKTPHKH, KaK H JMIIEKTPHKH C HEJIMHEHHBIMH CBO¥-
CTBaMH, MIMPOKO HCHOTB3YIOTCA B KEPAMHYCCKMX KOHIEHCATOpaXx,
KOTOpBIE TIOJYYHMIM HA3BAHWE BAPMKOHIOB 334 PE3KO BEIPAKECHHYIO
nemuneiinocts €(E). DxBuBanenTHyI0 cxeMy BapMKOHZA MOXHO
MPEACTABHTEL NAPaLIeIbHO BKIIOYCHHBIMH HICAIH3HPOBAHHBEIM KOH-
aencaropom 6e3 noreps C, u HennHeHHbM conpoTusaennemM R, no-
TEPH B KOTOPOM MMHTHDPYIOT aKTHBHBIE TOTepd B Bapukonzae. Ilpu
[OJaue Ha CErHETOKEPAMHKY (BApHKOHI) CHHYCOHIANBHOTO HAMpS-
xernst U=U,SIN®t MrHOBEHHOE 3HAYECHHE TOKA Yepes Hero Oyaer:

: Lo — C3E+R—3—mc3Umcosmt+ (18)
+G,Up, sinot = Acosot+Bsin ot.

[pubmmxento 3navenuc emxoctu C, u nposoxamoctn G, =
MOXKHO HAWTH MO OCLH/IIONPAMME 3apsAja W TOKA CErHETOKEPaMHKH,
BK/IIOYEHHOH NO cxeme puc. 5. B monomenmn nepexmodarens «ly»
caumaerca 3asucumocts ((U), xak 6s110 mokasaHo BsIIIE, 3 B «2» —
Ha sKkpane ocunntorpada Habmozaerca kpusas i(U) (puc 6). Benea-
CTBHUEC ,JHB.'ICKTI)HLIBCKOI‘G FHCTﬁpC3ﬂC3 oﬁe KpH'BbIC HMCHOT BH A TIET/IH.

Puc.6. BoasT-amMmnepras XapakTepPUCTHKA BADHKOHIA
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O6o3Hauum 3HAuCHHA 3apsAa U TOKA NPH YBEIMYECHHH HATIPSDKC-

HHS 4epes (, 11, a IPH YMEHBIIEHUH — 4yepes (2, 1;. Toraa
dg; _dq; dU . _dq; _dg, dU
dt dU dt’ ? dt dU dt

Henas paznoxenue B psag Dypse, MOKHO HAWTH KOIPOHUUHEHTE
paznoxenus A u B:

Lli= (19)

T 7

2. 4 e
A=G,Up = ~_I—_J'13m otdt = = lesln otdt +
n

0 k()

T @ Uz d
+ [ipsinotdt | = —— j' Al ygu + (20)
T2 U 0, dU
“Um dq o el ®
2
+ UdU |= —q U = Aq-
UJ;. du U, _Jiqz ) U, 9
4 7
s ol ¢
B=0C,Up =—~j1coscotdt=— fl;cosmtdtJr
T Tl o
(21)
j i -
+ [ipcosotdt |= —— (i} —ipdU=——
U : U
T/ m_y_ m
oA :
G:,z—ziucaz Az‘ : (22)
mUn tUno

Ay B A; HaXOZAT MO KPHBEIM MCTEPE3Hca 3apsaa U Toka (pHc. 4.6)
NIAHMMETPHPOBAHHEM OCLMIIIONPaMM ¢ Y4eTOM MacimTaba ocei.

12

JMaNIeKTpHYECKHE TOTEPH CErHETOKOHAGHCATOpa O0YCIOB/IEHbI
rucTepesucoM u 3a neproa T B exunuue obsema V moryT Gbith onpe-
JETICHBI Kak

A fadu  §pdU

tgd = = ;
2ZiW - Uy  ™PpEn

(23)

rae A = §qu - pabora, 3aTpayuBacMas 3a NEPHOA HA MEPENONAPH-

3aIMIO KOHAGHCATOpa, (m — Makcumanmbheiii 3apsa, Up — MakcH-
MaJIbHasA aMIUTHTYAA HANPSOKCHHSA.
MakcumaneHas 3HEpris, 3anaceHHas IUIOCKMM KOH/JAEHCATOPOM,
2
U Ccy
ompeaensercs kak W = qm2 m _ . BenuduHa moTeps COOT-

BETCTBYET IUIOMAAH NETIH THCTEPEe3rca Ha FKpaHe ocuutorpada.

CaeaoBarensHo, t20 paBeH OTHOWICHHIO MUIOMAMHM TETIH THCTE-

pesuca deE K iomany npsMoyronsanka PuEn, yMHOXKeHHOH Ha

T (puc. 4). tgd uzMeHAETCS B 32aBUCHMOCTH OT aMILIMTY./bl MO, A0C~
turas makcumyma npu Eyn = Eg.. MakcumansHbie 3HaueHus tgo
BaPHKOH/OB C CETHETOIEKTpHKamy goctaraior 0.1-0.5,

3uauenue |PAE 32 oqun TIEPHO MOXKHO MOJNYYMHTh [LTAHUMETPH-
POBaHHEM IMCTEPE3HCHOM KPHBOH MOMSPH3ALIMH CETHETOINEKTPHKA, H
o (23) paccunrats tgd.

IpuuimnuaneHas cxema YCTAHOBKM Uil CHATHS 3aBHCHMOCTH
P(E) 1 i,(E) npuseaena na puc. 7

13




Puc. 7. Pabo4as cxema MOMyHYEHHS ETEI THCTEPE3MCA CErHETO3ICKTPHKA:

R, — sranonnoe conporusicaue (10 kOwm),

R, ~ comporusnerue (470 mMOMm), cayxamee 118 CreKaHMs 3apana C IUia-
CTHH oCIpuuIorpada (mpH pacyeTax He YYMTHIBASTCH).

Cs ~ nccneyemplii KOHACHCATOD,

Ci-C; — oranoHHBIE KOHAEHCATOPhI eMKoCTh0 (. IMk®D, 0,04MK®,
0.03Mk®, 0.015Mx®, 5100mk®.2200mxdD, 1200mKx® COOTEETCTBEHHO.

14

Llens pabomer:

IMo3HakoMUTECS C MOMAPH3AUMEH CCrHETOICKTPHKA B DIEKTPH-
geckoM none, nocrpouts 3asucumocts P(E), onpeaennts auznexTph-
YECKYI0 MPOHHMLAEMOCTh, VAEAbHOE COMPOTHBJICHHE H TAHIEHC yria
JHIIEKTPHYECKAX IIOTEPb CCrHETOIIEKTPHKA.

THopaoox pabomer:

1. TMomyuuth kpHBYIO MOAAPM3ALMH CErHCTOIAEKTPHKA 33 OAMH
nepHoj (KpuBas THCTEpe3nca) s PA3IHYHBIX BETHYMH MONAPH3YIO-
IIEro HAMpsDKeHHs!, Henob3ys.cxemsl (puc. 5,7). INepexmrouarens IT -
B nonoxennn «1» ans casras sasucumocty q(U) wn P(U).

[MonyunTs Ha 3kpaHe ocuwmnorpada ceMeHCTBO NMETelb I'MCTEpe-
3uca NpH BRIXOAHBIX HampsikeHusax JIATPa or 150 B mo 50 B uepes
20B.

Kaxxayro merio 3apucoBaTh Ha OTAENBHYIO KalbKy, OTMEYas OCH
KoopAuHaT u MacmTab no ocam X u Y. Cneayer umers B BHAY, 4TO
macmTab mo ocH H :00X0mMMO YMHOXMTH HA 2. T.K. Hampsmkenue Uy
Ha BXOze ocumiuiorpada ~ B 2 paza MEHBIIE HANPSHKEHHA HA CETHETO-
anexTpuke u3-3a ze wrens (puc. 5,7) u E = 2U/d; C.= C = 1200 nd.

2. B nonoxenun «2» nmepexarodarensn I1 nomyaurs u 3apucosars
kpusyio Toka 1(U) verneroanexTpuka & 1 OAH( IO U3 3HAYCHMIT MO~
PH3YIOLIETO HATIPSI CHHS.

3. Orrpagyuposats ocu ocumaiorpada ans onpeaencHus Ena u
P max MONSPH3AMHOHHBIX KPHUBBIX.

4. Tlo BepmMHAM NETETb THCTEPE3UCA ONPEACTHTH MAKCHMATb-
HYIO TIONSAPHSALHI0, MCTIONb3ys Gopmynsl (16), (17), u nocrpouts
rpapuku P = f{E) u € = fE). leomerpuueckne pa3mepsl HCCIEaye-
MOTO KOHJEHCATOpa yKa3aHkl HA AepykaTene obpasua.

5. Onpenenurs P, P, — ungymmposannyio v P. — crnionrannyio
HONSIPH3ALHH, KO3PLHTUBHYIO CHITY
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6. BsBemMBaHMEM MIH IUTAHUMETPUPOBAHHEM HAMTH IUIOMATH
KPHBBIX MHCTEPE3HCA MOMAPH3ALIMHE H TOKA.

7. HWcnonesys dopmyssr (20), (21), (22). (23). Haiita: C,, €, P, pe,
u tg0. B uucnutene u 3HameHarene BeipaxeHus ana tgd macurrab
oauH # 10T XK€ (MM). [Iponenas BrYHMCIEHHS A/ PA3AHYHBIX NETEND,

mony=uTs 3asrcumocts tgd = AE).
Konmponsusie 6onpocei
1. YTo moHUMAIOT MO/ NONAPU3ALMEH JH3ICKTPHKOB

2. B uem 0COOEHHOCTb MOTAPH3ALMH CETHETOIIEKTPHKOB H KaK
OHa MPOMCXOAHT?

3. Yro coboli mpeacTaBaseT TUCTEPEIHCHAA 3aBHCHMOCTD MOMSPH-
3aUHH OT NPHIOKEHHOrO Nost?

4. OBwacHuTe cxemMy M HaOMIOACHUS METENb FHCTEPE3HCA.

5. Kakumu napameTpaMH XapakTepPH3YIOTCH IHM3JICKTPHUECKHE
CETHETOBIEKTPHYECKHE MaTepHaisl?

Pexomenoyeman rumepamypa

1. Tlonnasko 0. M. ®usuka ausnexrpuxos. Kues: Buina mxona,
1980. 392 ¢.

2. Pes M. C., lNonnasko 0. M. [lusnexrpukn. OcHOBHBIE CBOHCT-
Ba B NPHMCHEHHE B 3nekTporuke. M.: Pazno u cBaze, 1989, 288 c.

3. bopucosa M. 3.. Koiixos C. H. ®usuxa agusnexrpuxor. JI.:
Hag-so. JIT'Y, 1979. 239 ¢.

4. Iaceraxos B. B.. Copoxun B. C. Marepnansl 3J6KTPOHHOM
Texuuxku. M. :BIII, 1986. 367 c.

5 Tapees b. M., Koporkosa H. B., Ilerpos B. M.. [peoGpaxes-
ckuii A. A. DnekTpo-, paauo-matepuansi. M.: BIIIL, 1978 335 c.

6. Kyxapkun E. C. Mmxkenepnas snexrpobuszuka. TexHudueckas
snexkrpoanHamuka. M.: BIIL, 1982.520 ¢
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