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5.1 MexaHu3Mbl MOJSIPU3AIMN THIJICKTPUKOB.
N3navanbHOE Ha3BaHUE NMAJICKTPHUKA, KaK MaTepuaia, IoXo MPOBOSIIETO

ANEKTpUUECTBO, ObUIO BBeleHO M. @apaneem. B Hactosiiiee Bpems Omaromaps
y4eHU0 MakcBeia OTHONIEHNE K AUDIEKTPUKAM U3MEHUIOCh, U OHM CTaJM IlIH-
POKO MPUMEHSTHCS BO MHOTHX MPAKTHYECKUX 00nacTsaX. B coBpeMeHHOI TpaKTOB-
K€ OuljleKmpuK — BEUIECTBO, 00J1a/1al0lllee CBOWCTBOM MOJISIPU30BATHCS MpU JeH-
CTBHH HA HETO AIEKTPUUECKOTO TOJIS.

PaccmoTpum 60iie moApOOHO MEXaHU3M BO3JICHCTBUS JIEKTPUUECKOTO MO
Ha JUAJIEKTPUK, MPOUJUTIOCTPUPOBAHHBIN Ha pUCyHKe S5.1. B nusnextpuke B OTIIH-

Yyye OT MPOBOJIHUKOB HET CBOOOIHBIX 3aPsKEHHBIX 3apsajoB (pucyHok 5.1,a). Onu
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PucyHok 5.1 — Mexanu3Mm noisipuzanuu Ju3JIEKTpUKa
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COCTOSIT U3 HEUTPaJbHBIX aTOMOB U MOJIEKYJ, KOTOPBIE CBSI3aHbI MEXKIY CO00M U
HE MOTYT MepeMeIaThCsl Mo/ JEHCTBUEM DJIEKTPUUYECKOIO MOJISl IO BCEMY 00bEMY

AUDJICKTPUKA. OIIHaKO OJi JEUCTBUEM BHEIIHEIO QJICKTPUYCCKOI'O I10JIA HaIps-

’KEHHOCTbI0 E; B HEM BO3HMKaeT HEKOTOPOE IEepepacHpesielieHUe 3apsaa0B, BXO-

JSIIAX B COCTaB aTOMOB M MOJIeKyJ (pucyHok 5.1,0). B pe3ynbraTe Takoro nepe-
pacnpeneneHus Ha TTOBEPXHOCTH JUAJICKTPHUKA TMOSBIISIOTCS M30BITOYHBIE HEKOM-
TIEHCUPOBAHHBIC CBS3aHHBIC 3apsbl. B OTIIMUME OT MPOBOJIHHUKOB, BCE 3apsIKEH-
HbIC YaCTHIBI, O0Opa3ylwIue MaKPOCKOIWYECKUE CBS3aHHBIC 3apsiibl, I0-

MMPE)KHEMY BXOAAT B COCTAB CBOUX aTOMOB. CBs3aHHbBIC 3apsgaabl CO3ar0T JICKTPU-

i
yeckoe nosie E', koropoe BHYTpH AMDIEKTPUKA HAIPABICHO MPOTUBOIOJIOKHO
BEKTOPY HANpsHKEHHOCTH E, BHemHero noms. JlaHHBI mpouecc Ha3bIBaeTCA IMO-

JIApUA3ALMEN TUDIIEKTPUKA.

CymiecTByeT HECKOIBKO MEXAHU3MOB MOJISIPU3ALMU AUIEKTPUKOB. OCHOB-
HBIMU U3 HUX SBISIIOTCS OPUEHMAYUOHHAS U IIEeKMPOHHAA TIOJSIPU3aLMU. DTU Me-
XaHU3MbI MPOSBISAIOTCS TJIABHBIM 00pa3oM MpHU MOJSAPU3ALMH Ta3000pa3HbIX U
KUIKUX TUIIEKTPUKOB.

Opuenmayuonnasn (Ouno1bHAs) NOAAPUZAUUA BO3HUKACT B CIIydae MOJISP-
HBIX JUDJIEKTPUKOB, COCTOSIIIMX U3 MOJIEKYJ, Y KOTOPBIX LIEHTPBI PacIpeeacHuUs
MOJIOKUTENIbHBIX U OTPULIATEIBHBIX 3apSA0B HE COBMAJAIOT (KaK MOKa3aHO Ha pU-
cyke 5.1) Takue MosieKybl NMPEACTaBISAIOT COO0OM MUKPOCKOTIUYECKUE 21eKmpuU-
yeckue Ounou— HEUTPaIbHYI0 COBOKYMHOCTh JBYX 3aps/I0B, PaBHBIX IO MOJYJIIO
Y MIPOTUBOIIOIO0KHBIX I10 3HAKY, PACIOJI0KEHHBIX HA HEKOTOPOM PAaCcCTOSHUM APYT
oT Apyra. JIunoiabHeIM MOMEHTOM 00JIaJJaeT, HAllPUMEP, MOJIEKYJIa BOJIbI, & TAKXKe
MoOJeKyIbl psaaa apyrux audnektpukoB (HoS, NO; u 1. 1.). Tonspuzanus nossip-
HBIX JHUDJIEKTPUKOB CUJIBHO 3aBHUCHUT OT TEMIIEPATYpPBI, TAK KaK TEIJIOBOE JABUIKE-
HUE MOJIEKYJ UTPAET POJb A€30pUEHTUPYIOLIEro (hakTopa.

Dnexmponnvtit (ynpyeuit) mexanuszm TNPOSIBISICTCS TPU TOISIPU3ANUN HE-
MOJIAPHBIX AUDJIEKTPUKOB, MOJEKYJIbI KOTOPhIX HE 001a/at0T B OTCYTCTBHE BHEIII-

HCTO IMOJIsA JUIIOJIbHBIM MOMCHTOM. HOII IIGfICTBHGM QJICKTPUYICCKOIo ImoJjisi MO-
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PucyHok 5.2 — Mexanu3M nojasipu3aluy HENOJISIPHOTO AUAJIEKTPUKA

JICKYJIbl HCMOJIAPHBIX JHUIJICKTPUKOB IIe(l)OpMI/IpyTOTCH — MOJIOXKUTCIBbHBIC 3apsAabl
CMCIIAIOTCs B HAIIPaBJICHHWHN BCKTOpa EO , 4 OTpUHATCIbHLBIC — B ITPOTUBOITIOJIOK-

HOM HaIlpaBieHuH (CM. pUCYHOK 5.2). B pe3ynbpraTe Kaxkas MoJieKyJja MpeBpalia-
€TCSl B DJICKTPUUECKUM JUTIOJIb, OCh KOTOPOrO HAMpaBlieHa BJIOJIb BHEUIHETO IMOJIS.

Ha MOBCPXHOCTH AUIDJICKTPHUKA IMOABJIAIOTCS HCKOMIICHCUPOBAHHLIC CBA3aAHHBLIC 3a-

PAIBI, CO3/IAIOIIUE CBOE IIOJIE E! , HaIlpaBJIEHHOE HABCTPEUYy BHEIIHEMY IOJIO.
[IpuMepoM HEMOIAPHON MOJIEKYIJIBI MOXKET CITYKUTh MosieKyna metaHa CHa.

Y MHOTMX HEMOJSPHBIX MOJEKYI MPHU NOJIApU3aluu AeHOPMUPYIOTCS IJIEK-
TPOHHBIE O0OJIOYKH, MO3TOMY 3TOT MEXaHU3M MOJYUYHJ Ha3BaHUE 71eKMPOHHOIU
noaapuzayuu. ITOT MEXaHU3M SIBIISIETCS YHUBEPCAIbHBIM, TIOCKOJIbKY AedopMa-
LU AJEKTPOHHBIX 000JIOUEK MOJ JEHCTBUEM BHEIIHErO MOJsl MPOUCXOAMUT B aTo-
Max, MOJIEKYJIaX U MOHAX JH00ro IU3JIEKTPUKA.

B cnydae TBepabIX KpUCTAUNIMYECKUX AUAIEKTPUKOB HAOIIOAAEeTCs Tak Ha-
3bIBAEMAsT UOHHAA NOAAPU3AUUA, TIPU KOTOPOM HMOHBI Pa3HBIX 3HAKOB, COCTaB-
JSAOIINE KPUCTAINYECKYIO PELIETKY, PU HAJIOKEHUM BHEIIHETO MOJIS CMENA0T-
Cs B IIPOTUBONOJIOKHBIX HANPABIEHUSAX, BCIEACTBHE YEro HA IpaHsAX KpHUCTAILIA
MOSIBJISIIOTCS CBSI3aHHbIE (HEKOMIIEHCUpPOBaHHbBIE) 3apsanbl. [IpumepoM Takoro me-

XaHU3Ma MOXKET CIIY>KUTh nojsipusaius kpuctamia NaCl.
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Jedbopmanyisi HENOJASAPHBIX MOJIEKYJ MO JEHCTBUEM BHEIIHETO 3JIEKTpUYe-

CKOI'O TOJISI HE 3aBUCHUT OT X TEIUIOBOT'O JBHUKEHHMS, IOATOMY NOJISIPU3ALINS HETIO-
JSIPHOTO JUAJIEKTPUKA HE 3aBUCUT OT TEMIIEPATYPBI.

5.2. IllapaMeTpbl AUIJIEKTPHUYECKHX MATEPHAJIOB: DJEKTPONPOBOIHOCTD,
MOTEPH, DJIEKTPHUECKAST NPOYHOCTDH, MEXaHU3MbI IP000si. UX 3aBHCHMOCTH OT
BHEIIHUX BO3J1eHCTBHM.

OIHMM W3 OCHOBHBIX MapaMeTPOB AUAIEKTPUUECKUX MATEPUAIOB SIBJISIETCS

Ouaﬂekmpuuecmm npornuyaemocms, paBHasd OTHOILICHUIO MOIOYJI HAIIPsAKCHHO-

CTH BHCHIHETO IIOJIA EO B BAaKyyM¢€ K MOAYJIIO HANPSKCHHOCTHU IIOJIHOTO IIOJIA

E, + E' B omHOpOonHOM nuanekTpuke:

‘EO‘ (5.1)

E0+E‘

BnusiHue temmeparypbl Ha BEIMYHMHY AMAJIEKTPUUYECKON MPOHUIIAEMOCTH
OLICHUBAIOT mMeMNnepamypHvim KoIpuyuenmom ouinekmpuueckoii nponuyae-
Mocmu, TIOKa3bIBAIOUIEMY OTHOCUTENIBHOE M3MEHEHHE JUAIEKTPUYECKOW IPOHU-
[[aEMOCTH TIPU YBEJIIMUYEHUH TeMIepaTypsl Ha 1°C :

o, =192 (5.2)

edT

Bennuuna naHHoro ko3@uuueHTta 3aBUCHUT OT MEXaHU3Ma MOJSpU3aLUU
JIURJIEKTPUKOB, KaK MOKa3aHo Ha pucyHke 5.3,a. Ha Hem kpuBbie 1 WumoCTpUpyIoT
3aBUCUMOCTb JUAJIEKTPUYECKOM MPOHUIIAEMOCTH OT TEMIIEPATypbl AJisi HENoJsp-
HBIX JUAJIEKTPUKOB, @ KPUBBIMH 2 — JJI MOJISPHBIX AUDJIEKTPUKOB. AHAIIN3 TaHHO-
ro PUCYHKa MOKa3bIBAET, YTO HEMOJIAPHBIE AUDJIEKTPUKA UMEIOT JIMHEHHYIO 3aBU-
CUMOCTb TEMIIEPATYPHOI0 KO3 PuImeHTa AM3IEKTPUIECKON TPOHULIAEMOCTH. DTO

CBUACTCILCTBYCT O TOM, YTO € POCTOM TEMIICPATYPbl YMCHbLIIACTCA INIOTHOCTL AU~

DJIEKTPHUKA, a, CIICIOBATEIIbHO, H KOJUYECTBO MOJIIPU3YEMbIX YacTHIL. JIJIs TaHHBIX
IAUIIEKTPUKOB Q. ~ ~107* [1/K].
VY NONAPHBIX AUIICKTPUKOB 3aBUCUMOCTh & OT TeMIIEPaTyphl UMEET Xapak-

TEPHBII MaKCUMYM. DTO OOBACHSIETCA TEM, YTO B 00JIACTU HU3KUX TeMIIepaTyp mo-
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Pucynok 5.3 — 3aBUCUMOCTH IUAIEKTPUUECKON NPOHUIIAEMOCTH

OT TeMIepaTyphbl U YaCTOThI
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BBIIIIEHHE TEMIEPATYPbl BEAET K OCIa0JICHUIO MEKMOIEKYJISIPHBIX CHII, YTO O0JIer-
YaeT MOBOPOT JUIOJIEH MOA JeUCTBHEM CHII moJisl. B o01acTu BbICOKMX TeMIiepa-
TYp € YMEHbIIAETCS U3-3a BO3pACTaHUsl OECMOPSI0YHBIX TEIIOBBIX KOJEOaHUIA.
YacToTHasi 3aBUCUMOCTb MPOHUIIAEMOCTH, TMOKAa3aHHas Ha puUcyHke 5.3,0,
00yCJIOBJIEHA HHEPILMOHHOCTHIO TPOLIECCOB MOISPU3ALUU. Y HEMOJAPHBIX TUIJICK-
TPUKOB C DJICKTPOHHOM MOJisipu3aliueil mporecc o0pa3oBaHusl yOPYrux JAUIOJICH
IIPOTEKAET MPAKTUYECKU MIHOBEHHO. B CBS3M C 3TUM JIMAIEKTpHUYECKas MPOHU-
aeMocCTh (KpuBas 1) MpakTUYECKH HE 3aBUCHUT OT YaCTOThI. Y MOJSPHBIX THUAJIEK-

TPUKOB (KpuBas 2) B 00JacTH HU3KUX YacTOT (BIUIOTH MO yacTtoTel f;) TBepable

JIUIONM YCIIEBAlOT NOBOPAYMBATHCA 3a MOJOBUHY IMEpPUOJa KOJEOaHMU, MO3ITOMY
JUAJIEKTpUYECKasi MPOHUIIAEMOCTh HE 3aBUCUT OT 4acTOoThl. Ha wacToTax cBbiiie

fl AUTIONHW HE YCIIEBAIOT CJICA0BATH 3a USMCHCHUSAMMU 110JI, BCICACTBUC YCTO CHU-
’)Ka€TCsI UHTEHCUBHOCTD JUIIOJIBHOM MmoJiApu3alnun. Ha yacToTax BbIIIe f2 mponecc

JUTIONIBHOM MOJISIpU3aIluy MOJTHOCTHI0 OTCYTCTBYET M COXPAHSETCS TOJIBKO DJIEK-
TPOHHAs MOJISIPU3ALIUSL.
OCHOBHOW TPUYUHOM 3JIEKTPONPOBOJHOCTH AUDIICKTPUKOB SIBJISIIOTCS MPH-
Mecu. Pa3nuuaior 00vemmuyro u nogepxHocmuyio 31eKmponpoeooOHoCHLb.
Oobvemnan 31eKmponpo8oOHOCHb CO3AAETCA NOHAMU TPUMECEN WIIM MOHA-
MU JTUAJIEKTPUKA, KOTOPbIE, HAXO/SCh B COCTOSIHUM MEPBOHAYAIILHOTO 3aKperie-
HUS U COBEpIlasi TEIUIOBbIE KOJeOaHus, CIIOCOOHBI MPEO0JIETh CUIIbl B3aUMOICH-

CTBHAI. HOCKOHBKy B 00beMe MMEIOTCS KaK HOHBI IMpUMCCH, TaK U COOCTBEHHBIC
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MOHBI, TO 3JEKTPONPOBOJAHOCTD TUAJIEKTPUKA ONpPEAENsieTCs] CyMMOM ABYX cliarae-

MBIX:
E; E,
— Y4+ A ——2), 5.3
o = Aexp( kT)+ 2 eXp( kT) (5.3)

B KoTopoM A, A, - K03(Q(PULUEHTHI NPONOPLUHOHAIBHOCTH, 3aBUCSALINE OT KOH-
LEHTPAalUU COOCTBEHHBIX M IMPUMECHBIX MOHOB M MX NojaBWXHOcTH, E; m E, -

CyMMapHas dHEpIusi akTUBALIMM COOCTBEHHBIX U MPUMECHBIX HOHOB.
[Ipu HU3KKUX TemrmepaTypax npeolaagaeT NepPBOe cllaraeMoe, PHU BbICOKUX -
BTOpoe. Tok, co3naBaeMblil JBUKEHUEM MOHOB, Ha3bIBAIOT TOKOM CKBO3HOM IpPO-

Bogumoctd | ..

Ilogepxnocmnasn 3nekmponpoeoonocmsy OOYCIIOBIEHA HAJIMYUEM BIIAry,
3arpsi3HEHUSIMU, PA3IMYHBIMU 1€(PEKTaMU Ha MOBEPXHOCTHU AUDJIEKTPHUKA.

[lo cmocoOHOCTH pearupoBaTh Ha Bilary pasivyaroT ruapodoOHbIE U TU.-
poduibHble MaTepuanbl. ['uapodoObHble MaTEpHalibl MPAKTUUYECKH HE CMAayUBaIOT-
Csl, U UX yJ€JIbHOE TTOBEPXHOCTHOE COMPOTUBIIEHUE BENHKO. [ uapodunbHbie Mate-
pHUaibl CMauMBaIOTCA, TO3TOMY Ha MOBEPXHOCTH JUAJIEKTpHKa oOpa3zyeTcsi Hempe-
pBIBHBINA TOKOMpoBOAAIIMI cioil. K ruapodunbHbiM MatepuanaM OTHOCSTCS TO-
JSPHBbIE U MOHHBIE ITUAJIEKTPUKHU. {15 yMEHbIIEHN MOBEPXHOCTHOM 3JEKTPOIPO-
BOJHOCTHU CO3JAI0TCS 3ALIUTHBIE THAPOPOOHBIE TOKPHITHUS.

Husnekmpuueckumu nomepamu HA3BIBAIOT MOILIHOCTb, PaCXOLyeMYIO
NIEKTPUYECKUM II0JIEM HA MOJIIPU3ALMIO AUDJIEKTPUKA.

JlaHHass MOIIHOCTh BBIAENSETCS B BUJE TeIuia. llormomenne MOIHOCTH TH-
JIEKTPUKOM OOYCIIOBIEHO MEJJIEHHBIMHU MOJIIPU3ALUSAMU U DJIEKTPOIPOBOIAHO-
CTBIO JUDJICKTPHKA.

[loTepu sHEprun B AUDIIEKTPUKE ONPEACINISIOT BeIMUMHON 1o . 3nech yron

o , nononustouuii 1o 90° yron ¢azoBoro caBura MexaIy TOKOM M HApSKECHHEM B

JIUDJIEKTPUKE, HA3BIBAIOT YIJIOM AUAIEKTPUUYECKHUX MOTEPh. Y HIMPOKO MPUMEHSE-

MBIX JUDIEKTPUKOB 1g o ~2...5-1073, Yy BBICOKOKQYECTBEHHBIX JHMAJIEKTPUKOB

tgs ~2...5-107%.
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PucyHok 5.4 — 3aBUCUMOCTb JUINEKTPUYECKUX
MOTEPH OT TEMIEPATYPHI

MTOJISIPHBIX TUDIEKTPUKOB
(kpuBast 1) morepu pacTyT ¢
pOCTOM Temueparypbl. Y IIO-
JSPHBIX JAUDJIEKTPUKOB (KpUBasi 2) BO3MOXHOCTH MMOBOPOTA MOJIEKYJ IIPU HU3KHUX
TEMIIEpATypax OTPaHUYEHBl M3-3a CHUJI TPEHUS MEXAY HMMHU. BceiencrBue 3Toro B
IpoLecce MOJSIPU3ALMHU Y4aCTBYET MaJIO€ YUCIIO MOJIEKYII, a, CIEAO0BATEIBHO, I10-
TE€pPU HA UX NOJAPU3ALNI0 HEBENMUKHA. C pOCTOM TEMIIEPATYPBI PACTET YUCIIO MOJIE-
KyJI, pacTyT M MOTEpU HA moJisipu3anuio. IIpu ycioBum coBnageHHus BpEMEHU MO-
JIApU3ALUU C JUIUTEIBHOCTBIO MEPUOJA MOJISI TOCTUTAETCd MAaKCUMAJIbHOE 3HAaye-
HUe noTepb. JanpHelmuil pocT TeMnepaTypbl HapylaeT JaHHbIA OalaHC U MOoTe-
PY HAYMHAIOT NaJaTh.

B HOpMmanbHBIX (pabounx) yCIOBUSAX MPOBOJUMOCTb JUAJIEKTPUKOB KpailHe
HU3Ka. B CBSI3M C 3TMM KX NPUMEHSIOT B KAUYECTBE AJIEKTPOU3OISALMOHHBIX MaTe-
puanoB. OIHAKO MPU BO3IECUCTBUU CUIIBHBIX JIEKTPUUYECKHUX MOJIEHW, KOrAa HaNps-
KEHUE TPEBBIIIAET HEKOTOPOE KPUTUYECKOE 3HAYECHHE, OHM MOTYT CTaHOBHUTBCS
IIPOBOJHUKAMMU. /[aHHOE SIBICHUE HA3BIBACTCS HPOOOEM OUlNeKmpuKa.

Hanpsixenue, NpuiokeHHOE K JUAIEKTPUKY U MPUBOJSIIEE K €ro npoodoro,

Ha3bIBACTCA l’lpOﬁMBHblM Hanpsdicenuem (Unp ), 4 MUHUMAaJIbHYIO HAIIPsS’KCHHOCTD

OAHOPOAHOI'O BJICKTPUUCCKOI'O IOJIA, MPHUBOAAIIYIO K HpO6OIO AUDJICKTPHUKA, Ha-

3BIBAIOT DIIEKTPUIECKOH mpouHocThIo (E, )
U
_—np
E,, = g (5.4)
0

rac d o ~ ToJHHA JUSJICKTPHKA.

Cyl11ecTBYIOT HECKOJIBKO Pa3HOBUIHOCTEN MPOOOS:
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- dnexmpuueckuit npoodoil — pazpeuieHue AUAIEKTPUKa, 00YCIOBIEHHOE
yIapHOH HMOHHW3alMEN SJEKTPOHAMHU WM pa3pylICHHE CBS3eH MEXIy aTOMaMH,
MOHAMH MM MoJieKysnamu. IIporcxomut 3a Bpems 10°-10c.

- Tennoeoit npoodoii — pa3pylieHrue IUAIEKTPUKA 32 CUET MIPOrPECCUPYIOILIE-
IO JIOKaJIbHOT'O YHEPTOBBIJEICHNUS MTPH MMPOTEKAHUN TOKA B CpPeJIe.

- Dnekmpomepmuueckuit nPoOGOIl XapaKTEPEH M XPYNKUX AUIICKTPUKOB
U TIOPUCTHIX KepamMuK. OH BO3HUKAET B PE3yJIbTaTe MEXaHUYECKOTO pa3pylICHUS
U3-32 Pa3BUTH MUKPOTPEIINH MO/ ACHCTBHEM Pa3psiioB B Ta30BBIX BKIIOYCHHSX,
KOTOpbIE 00pa3yIoT NeperpeThie 00J1acTh JUINEKTPUKA.

- Inekmpomexanuueckuil nPoOOIl — MEXaHUUECKOE pa3pylIeHUE MOJIUMEpa
[P BHICOKOM HAMpSKEHUH B Pe3yJbTaTe TOTO, YTO MOJTMMEp HAXOIUTCS B BBICO-
KODJIACTUYHOM COCTOSHUU. [IpHunHON SBISETCS yMEHBIIEHUE TOJIIMHBI JUAJICK-
TpPHUKa U3-3a JEKTPOCTATHUECKOTO MPUTSKECHHUS dJIEKTPOJOB O] JEHCTBUEM BHI-
COKOT'O HaNPSDKEHUSI.

- Dnexmpoxumuueckuil nPodoll — MPOUCXOTUT TPU HANPSDKCHUSX MEHbB-
MINX DJEKTPUYECKON MPOYHOCTH TUAICKTPUKA. BBI3bIBaCTCSA M3MEHEHHWEM XHMU-
YECKOT'0 COCTaBa U CTPYKTYPHI IUIICKTPUKA B PE3YNbTATE FICKTPUUECKOTO CTape-

ust. Bpems pasutist sToro Buga npo6ost 10°-10%.

5.3 IIpumeHeHHE TUIJIEKTPHUIECKUX MAaTEepuaJoB B POA.

JlusnexkTpuyeckue maTepHuaibl IMIUPOKO MPUMEHSIOTCS MPU U3TOTOBJICHUU
PaIuOodIEKTPOHHOM amnmaparypsl. [Ipu 3TomM BBIOOpP KOHKPETHOrO Marepualia ofl-
peaensercst 001acTbiO €ro UCMOJIb30BaHUS.

TaK, IJIL U3rOoTOBJICHUA KATYIICK MHAYKTUBHOCTH JHUBJICKTPUK MPUMCHACTCA

IUIsI BBITIOTHEHUS Kapkaca. [Ipu aToM 1u1s BeIOOpa MaTeprana He0OX0JUMO 3HATh:
- IMAIa30H 4acToT;
- TpeOOBaHUS TOOPOTHOCTH;
- TEMIIEPATYpPHBIA UHTEPBAI,
- OKpY’KaroIllke YCIOBHS;

- IPOTPaMMy BBIITYCKa;



- CYILIECTBYIOIYIO OCHACTKY MPEANPUSATHUS.
B xauecTBe pekoMeHAyEeMbIX MaTEpUAIIOB MOKHO paccMaTpuBaTh (heHoIIa-

CThbI, ITOJIMCTUPOJT U KEPAMHUKY.

HpI/I HU3TOTOBJIICHHUHN BBICOKOYACTOTHBIX PAa3bEMOB, B OOJBIINHCTBE CJIy4dacB

SBIISIONIUXCA KOAKCHAIBHBIMH, B KaueCTBE M30JSTOpa 1elnecoo0pa3Ho MCIOIb30-
BaThb BO3AYyX (0 =10" Omecm, tg5<4-1078 npu f =50 I'm), a U3 TIACTHKOB —
¢dropormnact-4 (¢ =19...2,2,tg6 =2- 10_4).

IIpn BemonHeHun yctporictB CBY u3 AMDAEKTPUUECKUX MATEPUAIOB MPHU-

MEHSIIOTCS Kepamuka U cirofa. OaHAKO ISl BBIIOJTHEHUSI CTOEK W JAUAJICKTpHUYE-
CKHMX IIaii0 OOBIYHO MCMOJB3YeTCS KepaMuKa U MOXKET ObITh MPUMEHEH (PTOpO-
ract-4. J{ns neraneit, He HaXOASIIUXCSI B BBICOKOYAaCTOTHOM TI0JIE€, TPUMEHSFOTCS
crexnomiactuku (CBAM, Al'-4, AT-4C).

[Ipu U3roTOBIECHUH MHUKPOCXEM JIUAJIEKTPUUYECKUE MATepHUAIbl TPUMEHSIIOT-
¢ MarepuayioB nojioxkek. B nuanazone 30..50 MI'1 mo/I0KU M3rOTaBIMBAIOTCS
C IPUMEHEHHEM CTeKJIa, KepaMuKu U 1iactMacc. OCHOBHbIE TpeOOBaHUS K MaTe-
puangaMm, U3 KOTOPhIX U3rOTaBIMUBAIOTCS MUKPOCXEMBI, MOTYT OBbITh pa3/iejeHbl Ha 2
TPYTIIIBI:

- 00mue TpeOboBaHUs NJi BCEX TOHKOIUICHOYHBIX CXEM: BBICOKHE U3OJISIIH-
OHHBIC CBOMCTBA, MEXaHUYECKasl MPOYHOCTh, TBEPAOCTh U U3HOCOCTOMKOCTH, BO3-
MOXHOCTh NMPUMEHEHHUS Pa3IuyHbIX (OPM M pa3MepoB, BHICOKAS TEILIOMPOBOJ-
HOCTb U HU3Kasi CTOUMOCTD;

- CBOMCTBa, TpeOOBaHUSI K KOTOPHIM H3MEHSIIOTCS B 3aBUCUMOCTH OT KOH-
KPETHOT'O0 MPUMEHEHUS: TOJIIMHA NTa30B, KAYeCTBO MOBEPXHOCTH, paboyasi TeMIie-
paTyphbl, TEIJIOBBIE PACIIUPECHHUS.

B kadecTBEe OCHOBHBIX MaTEPHAJIOB MPUMEHSIOTCS CTEKJIO HAa OCHOBE Ha-
TPUEBOW U3BECTKH, CTEATUT C MAJLIMU MOTEPSIMU, OKUCh ATFOMUHUA U OKUCH Oep-

pUIIHSL.
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B nnanazone CBY B MUKpOCXEMax NPUMEHSIOTCSA B KAUECTBE MOJIOKEK KaK

opranudeckue matepuainsl (conosumep CAM, ¢ropomnacTt-4, CTEKIOTEKCTOIUT
CKM-1), Tak 1 HeopraHu4eckue MaTepuaisl (candup, KBapi).

I[JISI CO3J1aHHA AaKTHBHBIX KOMIIOHCHTOB IMMPUMCHAIOT OCAXKJICHHUC ITJICHKU.



