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1. BBenenue

HayuyHo-TexHu4eckuii mporpecc CBsi3aH, MPEXJe BCEro, ¢ pa3paboTkoil u
UCIIOJIb30BaHUEM 0oJiee COBEpIIEHHBIX MaTtepuanoB. OCOOEHHO CIpPaBEJIMBO 3TO
IUIS PaIHODIIEKTPOHUKH.

Hane:xHOoCTb, 4yBCTBUTEIBHOCTb, OBICTPOJEHCTBUE, BEPXHUM M HIKHHM
Mpeesibl JOMYCTUMBIX MPH IKCILTyaTallui TEMIEPATYp, CTOUKOCTh K yaapaM, BHO-
panusiM U JIpyrue Ba)KHEHIIME MapaMeTpbl paguodJeKTPOHHBIX MPUOOPOB, B KO-
HEYHOM CYETe, OINPENECISIIOTCA HE CTOJIBKO KOHCTPYKLUMEH WM JJIEKTPUYECKOU
CXEMOH, CKOJIbKO UCIIOJIb3YEMBIMU B HUX MaTepUalaMHu.

be3 oBimaneHus 3HaHUAMHU JaHHOTO Kypca HEBO3MOXHO IOHMMAaHUE CYLIHO-
CTH JI€MCTBHSI JIEMEHTHOM 0a3bl paIu03JIEKTPOHHBIX CPEJICTB.

B cootBeTcTBUM ¢ TpeOOBaHUSMHU K CIIELMAINCTAM CIIEUUaIbHOCTH «bbITO-
Basi paAMOdJICKTPOHHAS annaparypay, HHXEHEP JOJDKEH:

3unamse: GyHKUIMOHATIBHBIE CBOWCTBA MAaTEpUAJIOB U UX OCHOBHBIE MapaMeT-
Pbl, IPUHLUI IEUCTBUA PAJUOKOMIIOHEHTOB, UX THUIIBI U OCHOBHBIE KOHCTPYKTHB-
HbIE M SKCIUTyaTal[MOHHbIE XapaKTEePUCTUKH, O0JACTH NPUMEHEHHS;

Ymems: onpenenuts onTUManbHBIA COCTaB PaJUOKOMIIOHEHTOB B 3aBHUCH-
MOCTH OT KOHCTPYKUMHU W HazHaueHusi POC, a Taxke MpoBECTH pacyeT UX OCHOB-
HBIX XapaKTEPUCTUK;

Ilpuoopecmu nagviKu: NOJIB30BAHMS CIIPABOYHBIMU MaTe€pUalaMH IIPU BbI-

00ope paIuOKOMIIOHEHTOB U KOHCTPYKUMOHHBIX Matepuanos POC;
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Hmems npedocmaenenue: 0 COCTOSTHUM MTPOU3BOACTBA PAJIUOKOMIIOHEHTOB B
Halllel CTpaHe W 3a pyOex,oM, a TakKe MEPCHEKTHUBHBIX HAMPABJICHUSX UX J1allb-
HEWILIErO pa3BUTHA.
Ha nucnunnuny orBoautcst 36 y4eOHBIX 4acoB, U3 HUX 18 4acoB — JIEKIUH,
18 yacoB — nabopaTopHbie paboThl. M3ydueHUe AUCHUILIMHBI 3aKAaHUYMBACTCS dK3a-
MEHOM.

2. OCHOBHbIE NOHATHSA O KOHCTPYKIIMOHHBIX M PAAMOTCXHHUYCCKUX Ma-

Tepuagax. TpeOoBaHNsA K MaTepHaJaM

Martepuaiibl, UCMONb3YEMbIE B PaJMOITEKTPOHUKE, NMPUHATO YCJIOBHO Je-
JUTh Ha JIBa BUJA:

- KOHCTPYKIIMOHHBIE MaTE€pHUAIbI;

- BJIEKTPOpaAOMAaTepUabl (JIEKTPOTEXHUUECKHUE).

Koncmpykyuonnvle mamepuansl ciy>kat Il U3TOTOBJICHHS] BCIIOMOTaTeNb-
HBIX JIeTajied, BBINOIHIIOUIMX, B OCHOBHOM, POJIb MEXaHUYECKUX HArpy30K — KOp-
nmyca, Maccu, MIKajibl U T.J.

Onexmpopaduomamepuansl HEOOXOIUMBI JJIs1 U3TOTOBJIEHUS: IPOBOAOB, pe-
3MCTOPOB, KaTyIIEK WHAYKTUBHOCTH, TPaHC(HOPMATOPOB, AIEKTPOJABUrATENEH, Te-
HEpaToOpOB, MAaKETOB, IHOJ0OB, TPAH3UCTOPOB U T.I.

JlanHoe paznesneHue sBIseTcs YCIOBHbIM. Marepuanbl, BXOASIIME B 00€
IPyHIbl, MOTYT UCHIOJIb30BATHCS KaK JJIsl OAHUX, TaK U JUIsl Apyrux uenei. Hampu-
Mep, aJIOMUHUNA MOKET MPUMEHSTHCS KaK sl U3TOTOBJIEHUS HECYIIUX KOHCTPYK-
UM, TaK U AJI1 U3TOTOBJICHUS SKPAHOB; EPETOPOJIKH MEXAY OTIEIbHBIMHU KacKa-
JaMU SIBJISIFOTCS YMCTO JIEKTPUUYECKON JETAIbIO U B TO K€ BpeMs MPUAAIOT JKECT-
KOCTb KOHCTPYKIIUH.

Tpebosanua x matepuanaM 3aBUCIT OT MHOXKECTBA (DAKTOPOB U 3aBUCST OT
Ha3HaueHus marepuanoB. OJHAKO MOXKHO BBIAEIUTH Psifi TpeOOBaHUM, KOTOpbHIE
ABJIAIOTCS OOLIMMU N1 MatepuanoB. Tak, Bce TpeOOBaHUS MOXHO pa3/ieuTh Ha
TPHU OCHOBHBIX BHJIA:

- SKCIUTyaTallMOHHBIE;

- TCXHOJIOTHUYCCKHUC,



- DKOHOMHYCCKHUC.

Paccmotpum Gosee moapoOHO KaxK/IbIe U3 HUX.

TexHonornyeckue TpedOBaHUS — 3TO TPEOOBAHMSI, 0OECIIEUNBAIOIINE MUHU-
MaJIBHYI0 TPYAOEMKOCThb IPHU HM3roTOBIeHMH POA B ycnoBusix nmpomsBoactsa. K
HUM OTHOCSITCS: 00pabdaThIBAEMOCTb, MIACTUYHOCTh Pa3HbIX CBOMCTB MpHU pa3IHy-
HBIX BO3JICHCTBUAX, JIUTEMHOE KAYECTBO U T.II.

OKOHOMUYECKHE TpeOOBaHUs: CEOECTOUMOCTh U AE(DULUTHOCTD.

JlaHHBIC TIOKA3aTeNd TO3BOJISIIOT OMPEICINTh BBHIOOp MaTepwaliia OT BHJA
npousBocTBa. OHU TEXHOJIOTHYCCKUE MPOIIECCHI BBITOJIHBI MTPH MAaCCOBOM IPO-
U3BOJICTBE (JINTHE, IITAMIIOBKA, MPECCOBAHUE), IPYTrUe — NMPHU METKOCEPHUHHOM WU
WHJMBHUIYaJIbHOM MPOU3BOJCTBE (ciiecapHas 00paboTka, CBEpIOBKa U T.II.).

K skcrumyvatanimoHHbIM TpeOOBAHMAM (CBOMCTBAM) OOBIYHO OTHOCITCS .

- IPOYHOCTHh OOBEMHAsI U MOBEPXHOCTHAs (TpeaeN MPOYHOCTH, Mpenen Te-
Ky4eCTH, Tpefiesl BHIHOCIHBOCTH, TBEPJOCTH U T.I1.);

- )ECTKOCTh (MOAy/b ynpyroctu E);

- YIIPYTOCTb (IPEJEN YIPYTOCTH T, );

- ylapHast BSI3KOCTb;

- U3HOCOCTOMKOCTH (TBEPAOCTH MOBEPXHOCTU WM JOMYCKAaeMOE YAETbHOE
J@BJICHHE KI/CM7);

- aHTU(QPUKITMOHHOCTH (KOA(PPUIIMEHT TpeHUsI CKOIbxkeHwUs f);

- KOppO3UMHasi CTOMKOCTb;

- TAHTEHC yTJIa MOTepb;

Taneenc yena ousnekmpuyeckux nomeps tgs - XapakTepu3yeT aKTHB-

HBIC TIOTEPH SHEPTUH, paCCEUBAEMBbIC B JUDJIEKTPHUKE MPHU €ro paboTe B Te-

PEMEHHOM 3JIEKTPUYECKOM IIOJIE.

tgs =107° =107 - ra3ooo0pasusbie [1;

tgs = (25107 - TBepabie /.
- pesimunHa TKP (BenuuumHa TemreparypHoro koddduimeHTa yneabHOro

CONPOTHUBIICHHUS );
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[To3BoJIsIET YYUTHIBATH CKOPOCTh U3MEHEHHS YJICIILHOTO COMPOTHRIIC-
HHS B 3aBUCUMOCTH OT Temmeparypsl: 1Kp =(p, — o)/ p1(T, —T;), toe py,
0o - YIEIbHBIE COTPOTHBICHHS MaTepuala Mpu HadalbHOH ; M KOHEYHOH
T, remneparypax; p, = p;(1+TKp(T, —T;)) .
- TEILIONPOBOTHOCTH;

Kosgppuyuenm mennonposoonocmu (1) - MO3BOJISET OLUEHHUTH CIO-
COOHOCTh MaTepHaja MPOBOJUTH TEIUIO OT 0OJiee HATPETOW ero MOBEPXHO-

CTH K UX MeHee Harpetoil. [Bt/MC'].

A =Qh/0,865(T, —T;)r,
rae Q — xoimMuecTBO Temiia (KKajl), MpoXojsiiee 3a BpeMs 7; S — MOBEPXHOCTh
[M*]; h - TomumHa [M]; (To-T1) — pa3sHOCTB TeMIEpPaTyp MOBEPXHOCTEI MaTepHalIa.

- IMBJIEKTPUYECKAs U MAarHUTHAS IIPOHHUIIAEMOCTH;
Husnexmpuueckas nponuyaemocms (&) - XapaKTepU3yeT CIOCO0-

HOCTh JMAJIEKTPUKA WM MOJYNPOBOAHHKA OOpPA30BBIBATH DIIEKTPHUCCKYIO

eMKOCTh. JIM3aeKTpruyecKast MPOHUIIAEMOCTh — BEIMYMHA, KOTOpas OIpe/e-

JISIET, BO CKOJIBKO Pa3 CHJIa B3aUMOJCUCTBHS 3apsiioB B (DU3MYECKOM cpere

MEHBIIIE, YEM B BaKyyMe.

Eqa=EQE,

&y = 8,85416-10_12 ®d/M — aneKTpUYecKast MOCTOSTHHAS,

&—  OTHOCHTEIIbHAS JIUIJICKTPUYECKasi MPOHUIIAEMOCTb;
c=1 - IJI1 BAKyyMa;

& =1,00058 - nns Bo3myxa;

e=2+9 - JIIS1 )KUJKUX U TBEPJBIX TUDIEKTPUKOB.

- BJIArOCTOMKOCTD (3JIEKTPUUYECKUM MOKA3aTeNb) U T.I1.

o 50 rogoB maTepuanoB sl U3roTosieHuss POA cBoauics K TpeOoBaHUSAM
CTOUMOCTHBIM, TEXHOJIOTHYECKUM M IKCIUTyaTallMOHHBIM, CIIOCOOHBIM 00€CIIEYUTh
pou3BoACTBO POA Ha 0oCHOBE 3JIEKTpOHHBIX JlaMIl. EctecTBeHHO, pa3paboTka Ma-

TEPUAJIOB 1A [0 IIyTHU MOMCKOB MAaTEpPHAJIOB, 00JaAA0IIKX OOJIBIION AIEKTpUYe-
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CKOH MMPOYHOCTHIO, XOPOIIMMHU BBICOKOYAaCTOTHBIMU CBOfICTBaMH, MMPOYHOCTHBIMHU
MCXaHHYCCKNMU XapaKTCPUCTHKAMHU U T.II.

C nosBIeHHEM H Pa3BUTHEM HOJIYHpOBOIIHHKOBOI)'I QJICKTPOHUKH, MHKPO-
QJICKTPOHUKHU U OMTOIJICKTPOHUKHN MOABHIIACH HCTOYHOCTL B MaTCpHrajiax, Npuroa-

HBIX JJJISI U3TOTOBJICHUA ITOJTYIIPOBOAHHUKOBBIX HpI/I60pOB H MUKPOCXCM.

3. Oomasg kiaaccubukanusa MaTepruaJaoB KOHCTPYKRIM POA

Marepuansl KOHCTPYKIUMN PagUO3IEKTPOHHON anmapaTypbl MOXHO KJIACCH-
(GuUMpPOBaTh MO HECKOJIBKUM MpPU3HAKAM.

[lo obnacTu npuMEHeHUs MaTepuasbl MOAPA3AEISIOTCS Ha

- KOHCTPYKIMOHHBIE:

- IPONUTOYHBIE;

- OT/ICJIOYHBIE;

- BJIEKTPOPAANOMATEPUATIBL.

VYka3aHHble MaTepHUalibl MOTYT OBITh METAJUNIMYECKUMHU U HEMETaNIMYECKH-
MU.

[1o >IeKTpUYECKUM CBOMCTBAM MaTCpUaJibl ACIATCA HaA

- INAJIEKTPUYECKHUE;

- TPOBOTHUKOBBIE;

- IOJTYTIPOBOTHUKOBBIE;

- MAarHUTHBIE.

[Ipu pabote npubopoB Ha IBM BO3AEHCTBYIOT 31EKTPUUYECKOE U MArHUT-
HOE T0JIsA, KaK OT/ENbHO, TaK U B COBOKYITHOCTH.

[1o NOBEeACHMIO B DICKTPUUCCKOM I10JI€ MATECPUANILI PA3ACIISIOT:

- MPOBOJHUKOBBIE;
- MOJIyIPOBOJHUKOBBIE;
- AMDJIEKTPUUYECKUE.

IIo noBeI€HMIO B MATHUTHOM IOJIE:

- MAar”HuTHBIC,

- HCMArHuTHBIC.
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1IposooHuKOo8ble MaTepUaNbl CIYKAT JUIsl IPOBEACHUS SJIEKTPUUECKO-
ro noisi. O0nasarT MaibIM yIeNbHBIM compoTuBieHueM (p =1/c
[OM M)).

K HuM oTHOCSTCS:

- CBEPXMPOBOIHNKOBBIE MaTepuaisl (o ¥ );

- nmpUnpoBoaHMKOBBIE MaTepuanbl (p 1).

Ilonynpoeoonukogvle Matepuaiabl HUCIOJB3YIOTCA, KOrjga HeoOXoauma
ympasisieMas HalpsDKeHHEM, TEeMIIepaTypoid W APYruMu (akTopaMu IMPOBOIU-
MOCTb. V3 HUX M3TOTOBISAIOT: AUOMABI, TPAH3UCTOPHI, TEPMHUCTOPHI, (OTOPE3UCTOPHI
U JIp. TIOJTYIPOBOAHUKOBBIE TIPUOOPHI.

Husnekmpuku — BelIeCTBa C BBICOKMM YJIENbHBIM COINpOTHBIEHUEM. Mc-
MOJIB3YIOTCS B KAYECTBE JEKTPOU3OISIIIHOHHBIX MaTePUaIOB.

Maenumnvle MaTepuanbl — MaTepUalbl, CIOCOOHBIE HAMAarHMUMBATHCS TPHU
BHECEHUH B MAarHUTHOE TIOJIE.

[TpuMeHSIOTCS 7151 H3TOTOBIICHUSI:

- CEpJCYHHMKOB KaTYIIEK HHIYKTUBHOCTH;
- TIOCTOSIHHBIX MaIlTiH;
- TpaHC(pOpPMaTOPOB.

Bce papnomarepuansl 1o 31€KTPOIPOBOJHOCTH MOXKHO pa3fefNuTh Ha TPU
TPYTIIbL:

- IPOBOJJHUKH P = 107° +102Om - m TKp > 0;

- IOJIyIPOBOJHUKU P = 107 +10%0m - m TKp <0;

- IUDJIEKTPUKH P = 101 +10® 0m - m TKp < 0.

Taxas knaccudukanus ycinoBHa. [Ipu BEICOKMX TeMrepaTypax p MEHseTcs,

U OJHMU MaTCpuralibl CTAHOBATCA W3 IMPOBOJHUKOB — AUIDJICKTPHUKAMMU, a JAPYTIUC U3

AUDJICKTPUKOB — IIPOBOAHUKAMU

Kpome nepeuncieHHbIX BHUJIOB KiacCU(UKAIIMU 0COOO BBIACISIOTCS Mate-

pUANIBI JUIS HOBEUIINX 00J1acTell TEXHUKN PDA




- ONTORJIEKTPOHHUKHU;
- CBU-TexHuKHU;
- KBAHTOBOW TE€XHUKH;

- OJICKTPOHHBIC MaTCpHAJIbl.



