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1 HEJIM U 3AJJAYU TUCHUITINHBI

1.1 IestH AMCIUILIHHBI:

- dbopMupoBaHHE Y CTYACHTOB Hay4YHO-TIPAKTUUECKOW Oa3bl, MO3BO-
JISIFOIICH OCYIIECTBIIATh BHIOOP MaTEpPHATIOB 3JIEKTPOHHOW TEXHUKH I KOHCT-
PYKIIMI 2JICKTPOHHBIX CPEJCTB B COOTBETCTBUU C 3aIaHHBIMU TPEOOBAHUSIMH ..

1.2 3agauu ocBOeHUS TUCHHUIIINHEI.

- W3YYUTh OCHOBBI MATEPHUAIOBEICHUS TMPOBOJHUKOBBIX U IMOJTYHpPO-
BOJTHUKOBBIX MAaTEPUAJIOB, TUAJIEKTPUKOB;

- chopMHpPOBATH IPEICTABICHUS 00 OCHOBHBIX (DM3MYECKHUX MPOIIECCaXx,
MPOUCXOJAIIUX B MPOBOIAININX, ITUIICKTPUUECKUX U TMOJYIPOBOJTHUKOBBIX
CTPYKTYypax, MarHUTHBIX MaTepuaiax;

- H3YYUTh XapaKTEPUCTHUKHU, 00JIACTH MPUMEHEHHUSI MaTEpPHaJIOB C yde-
TOM BO3JICHCTBUSI BHEIITHEH CPeJIbl M TEXHOJOTHYECKUX (haKTOPOB;

- JaTh CBEJACHUA O KOHCTPYKTHUBHBIX OCOOCHHOCTSX KOMIIOHECHT,
MIPUHIIAIIAX UX JEeHCTBUS, CUCTEMAX IMapaMeTPOB, XapaKTePU3YIOIIUX KOMIIOHEHTHI,

- c(hopMUPOBATh HABBIKM IKCIIEPUMEHTAJBHBIX HCCJIEI0BAaHUN CBOMCTB
MaTE€pUAJIOB U UX CBSI3b C XapaKTEPUCTHUKAMU AJIEKTPOHHBIX CPEJICTB

2 MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII
Jucnuniauaa «Marepraiabl 1 KOMIIOHCHTBI 3JICSKTPOHHBIX CPEACTBY» OTHO-
CUTCS K JUCIUIIINHAM 00s3aTeapHON YacTu Oyioka b.1 yuyeGHoro miana.

3. HEPEYEHD IIVTAHUPYEMBbIX PE3YJIBTATOB OBYUYEHMUJSI 11O
JUCHUIIJINHE
[Tponecc M3ydeHHs AUCHUILIMHBI «MaTepuaabl ¥ KOMIIOHEHTHI AJIEKTPOH-
HBIX CPEJICTB» HaIpaBjieH Ha OPMHUPOBAHNE CIACAYIOMNUX KOMITETEHITHN:
OIIK-1 - CnocobOeH MCHOab30BaTh MOJOXKEHHUS, 3aKOHBI 1 METOJbI €CTECT-
BCHHBIX HAYK M MATEMATHKH IS PEIICHUS 3a]1a4 HHKCHEPHOU ESITeIbHOCTH

Pe3yabTaThl 00yueHHs, XapaKTepU3yoIue

Komnerenuus
c¢pOpMUPOBAHHOCTH KOMIIETCHIIMH

OIIK-1 3HATH B3aHMOCBSI3b MEXK/Y COCTAaBOM, CTPYKTYPOH U KOMILIEKCOM
CBOICTB MaTepuasoB, ONpPENESIONINX UX MPUMEHEHHUE B AJIEK-
TPOHHBIX CPEICTBAX; XapaKTEPUCTUKU, 00JIACTH NMPUMEHEHUS U
COCTaB MaTepHaJiOB, X BO3MOXKHbIE IPUMEHEHHUSI C YyU4E€TOM BO3-
neiicTBUSL BHEIIHEH Cpeibl U TEeXHOJOTMUYECKUX (PaKTOpOB; KOH-
CTPYKTHUBHBIE 0COOEHHOCTH KOMIIOHEHTOB, IPUHIIUI UX AEHCTBUS;
CUCTEMBI IapaMETPOB, XAPAKTEPU3YIOIIUX PA3JIUUHBIE KOMIIO-
HEHTBI

YMETb MPUMEHATh MaTepuaibl IPU MPOESKTUPOBAHUM DJIEKTPOH-
HBIX CpEACTB C YYE€TOM Ha3HA4YEeHMsI, YCIOBUH HSKCIUTyaTalluH,
CTOMMOCTH M TEXHOJOTHMH W3TOTOBIICHUS W3JENHUS;, HU3MEPATH,
TECTUPOBATh OCHOBHBIE XapAaKTEPUCTUKH MaTEepPHaOB M KOMIIO-
HEHTOB 3JIEKTPOHHBIX CPEJCTB

BIAJeTh  METOJAaMH  OINpENeJIEHUs  pa3IuyHbIX  (pusm-
KO—MEXaHUYECKUX M 2JIEKTPUUECKUX NapaMeTpOB MAaTEpUAIOB U
KOMIIOHEHTOB JJIEKTPOHHBIX CPEJICTB; METOIMKAMH pacuera Ia-
pamMeTpoB KOMIIOHEHTOB C HCIOJb30BAHUEM IPOrPAMMHBIX




cpeacts DOBM.

4 OBPBEM JIUCHHUIIINHBI
OOmiasi TpyJOEMKOCTh JUCIHHUIUIMHBI «MaTepuanabl U KOMIIOHEHTHI 3JIEK-
TPOHHBIX CPEJCTBY» COCTABIACT 3 3aUETHBIC €AMHUIIBI.

Pacrnipenenenne Tpy10€MKOCTH JUCHUIUIMHEI 10 BUAAM 3aHITUI

Ouynas popma 00yyeHust

Bup yueGHo# paboThI Bcero | Cemectpsl
4acoB 5

AyauTopHbie 3aHATHS (BCEro) 72 72

B Tom uucre:

Jlekmuu 36 36

ITpaktuueckue 3anstus (113)

JlabopaTopusie pabotsl (JIP) 36 36

CamocTrosiTeibHasi padoTa 36 36

Kypcogoii ipoekT (pabora)

KontposnbHas paborta

By npomexxyTouHOM aTTecTaliuy — 3a4eT + +

OO6mrast Tpy10€MKOCTh gac 108 108
3a4. e]I. 3 3

3aounas ¢gopma o0yueHus
Bun yaeOHo# paboTh Bcero | Cemectpsbl
4acoB 7

AyauTOpHBIE 3aHATHSA (BCEro) 14 14

B Ttom yuce:

Jlexumn 6 6

ITpakTueckue 3ausatus (113)

Jlabopartopusie padoTsl (JIP) 8 8

CamocrosiTeibHas padoTa 90 90

Kypcogoii nmpoekT (padoTa)

KoHntposbHas pabota

Bua npoMexyTO4YHOM arTecTanuy — 3a4€T 4 4

OO6mast TPy 10€MKOCTh yac 108 108
3a4. €. 3 3

5 COAEP) KAHUE JUCIHUITJINHBI
5.1 Conep:kanue pa3ieioB JUCHMIUIMHBI M pacnpeaejeHue TPyA0eM-
KOCTH 10 BHJaM 3aHATHH



OuHnast popma 00yueHust

HanmeHoBaHue TeMbl

Copepixanue paszena

Jleki

JIab.
3aH.

CPC

Bcero,
Jac

Mopyub «MaTepHuaJib»

Hasnauenue, ctpoenue
Y OCHOBHBIE CBOMCTBA
MaTepuasoB dJIeK-
TPOHHBIX

CpEACTB

Knaccudukanuss MaTepuagoB IO COCTaBy,
cBoiicTBaM u Ha3HaueHuto. CTpoeHue Kpu-
CTAUIMYECKHX W  aMOpP(QHBIX MaTepPHaJOB.
Jedexto KPUCTAIITUYECKOTO CTPOEHHUSL.
Kpucrannuzanus. Juarpammbl COCTOSHUS U
CBOJCTBA CIIJIaBOB.

KoHcTpykunonHbsle
METaJINYECKHE U He-
METaJZINYeCKHUe MaTe-
pHAITBI.

OcHoBHBIE TpeOOBAHMS K MaTepHaliaM HECYIITHX
KOHCTPYKLUMH. Buapl KOHCTPYKIIMOHHBIX Ma-
TepuanoB. MaTtepuansl 1151 KOPIYCHOM repme-
TH3au y3moB U OnokoB POC. Matepuans
pPa3bEMHBIX M HEPa3beMHBIX MEXaHMYECKHX
coeqMHEHUH. BBIOOpP KOHCTPYKIMOHHBIX Ma-
TEepHUAaJIOB.

Hemerannuueckue marepuansl. [lnactuueckue
Maccel. [lmacTtmaccel — TepMOIUIACTHYHBIC,
TEPMOpPEaKTHUBHBIC, Ta30HANONHEHHbIC. Heop-
TraHUYeCKUe MaTepHalbl — CTEKJA, CHUTaJLIbI,
KepaMuKa.

Pe3uHBI 001IeT0 ¥ CHENHANEHOTO HAa3HAYCHUS.
Knesme maTepuainsl.

IIpoBogHUKOBBIE
MaTepHuabl

OJNeKTpUYecKHe  CBOMCTBA  METANIMYECKUX
MarepuanoB. TemIonpoBOIHOCTh MeTaJuInde-
CKHMX MaTrepuajoB. MeXaHWYeCKHE CBOWCTBa
METAUIMIECKUX MaTepuayioB. Meab, BIHMSIHHUE
npuMecel, crnocoObl ynpouHenus. [IpoBoaHu-
KOBBIE CIUIaBbl Ha OCHOBe Meau. Kparkas xa-
pakTepucTHKa MeTalsioB M cmiaBoB OC (ce-
pebpo, 30J10TO, TUIATHHA, HUKEIb U CIUIABbl Ha
MX OCHOBE.

COBMECTUMOCTh METAJUIMYECKUX MaTepPHaIOB.
Kopposusa Mmeramummdeckux Marepuano. [Ipo-
BOJIa M Kabelu.

Mertaisl U CIUIaBBl BBICOKOTO 3JIEKTPOCOINPO-
THUBJICHUS, OCHOBHbIE TpeOoBanus. CrutaBbl Ais
PE3UCTOPOB.

Marepuansl s MukpocxeM, OcoOeHHOCTH
TOHKOIUIEHOYHBIX MaTEpUaJIOB ISl PE3UCTOPOB
U TMPOBOJAHUKOB, TEXHOJIOTHUS TMOJY4YEHUs, OC-
HOBHbIE TMapaMeTpPhl, OINpPEACIAIONINE COBMEC-
TUMOCTh MaTepuayioB (KOA(QHUIUEHT TEIIOBO-
ro pacIiuMpeHus. aare3uu, audQy3nOHHBIC Xa-
PaKTEPUCTHKH H T.J.). AMOP(HBIE METAJUIbL.

10

INomynpoBoHUKOBEIE
MaTepHalbl

DU3NKO-XMMHYECKHUE CBOMCTBA MOIYNPOBOA-
HHUKOB. THITBI XUMHUYIECKOW CBSI3M U MEXaHU3MBI
nepeHoca Hocutened 3apsna. CTpykTypa 1o-
nynpoBonHukoB |V rpymmel. KauecTBeHHBIC
XapaKTePUCTUKU PACTBOPUMOCTH NPUMECH B
MOJIYyIPOBOJIHUKAX.

TexHonoruu  MOJIYyYEHUE  MOHOKPHUCTAIIIOB
repMaHus, KpeMHHs. AIMa30moI00HbIe MOITY-
MIPOBOHUKOBBIE COCTUHEHMUSI.

Cnoxuste monynposomunku  tuma A''BY
A“BV', OKCHJIHBIE, XaJbKOTEHUIHBIE CTEKJIO-
0o0Opa3HbIe IOTYNPOBOTHUKNA U JIP.; 00JIaCTH UX
MIPUMEHEHUS.

12

,HI/I3J'I€KTpI/I‘-I€CKI/IC
MaTepuralibl

JmsnexTpudeckas TPOHUIIAEMOCTh, €€ 3aBH-
CHUMOCTH OT TeMIIEPaTyphl ¥ YaCTOTHI BHEIITHETO
noJist. [lonsipuzanust quanexkTpukoB. Bunel mo-

12




TSApU3aUH.
DNEKTPONPOBOIHOCTh JTUJICKTPUKOB. Y ICNb-
HOE 00BEMHOE M TOBEPXHOCTHOE COIIPOTHUBIIEC-
HHE, 3aBHCHMOCTb OT CTPYKTYpbI MaTepuaia,
TEeMIepaTypbl H JApPYrux (¢GakTopoB. JHdmex-
TPUYECKHE TOTEPH: aKTHBHAS MOITHOCTH, YTOI
W TaHTEHC yTJIa TUDJICKTPUIECKHUX ITOTEPb.
DnekTpudeckas MPOYHOCTh, TPOOOH IHAJIEK-
TPHUKOB. 3aBUCUMOCTH JJIEKTPUUCCKOW MPOUHO-
CTH OT XapaKTepPHCTUK MaTepuaia, OIHOPOJ-
HOCTH 3JICKTPUYCCKOTO TOJNS M IPYTHX (haKTo-
pOB.

DNEKTPOU3ONIAIMOHHBIE W KOHJCHCATOPHEBIC
MaTepuaibl, [lomuMepsl, MIACTMACCHI, KOMIIO-
3UIMOHHBIE MAaTepHajbl, JaKH SMalii, KoMIa-
VHIIBI, JIACTOMEPHI, CTEKIIA, CUTAIIIBI, KepaMu-
Ka.

AKTHBHBIC JUAJIEKTPUKH. MaTepranbl TBEP.IO-
TENBHBIX JIa3€pOB, CETHETO- M B30 JIEKTPHKH,
SNEKTPETHl,  KUAKOKPUCTATMYECKHE  MaTe-
puanel.  Marepuansl  co  cHelUAIbHBIMHU
CBOWCTBAMH.

MarsuTHbie
MaTepuabl

[ua-, mnapa-, ¢eppoMarHeTuku. MarHuTHas
MPOHMUIIAEMOCTh. J[OMEHHasi CTpyKTypa, Mar-
HUTHas aHU30Tponus. HamarHuduMBaHUE U Tie-
peMarHMYMBaHUE, MATHUTHBIA  THCTEPE3HC.
MarHuTHble CBOWCTBA B INEPEMEHHBIX MOJIX,
MOTepH Ha MepeMarHUuYMBaHUe. 3aBUCHMOCTD
MarHUTHBIX CBOMCTB OT TEMIIEPATYpPbI, TOYKA
Kropu.

MarHuTHO-MsATKHE MaTtepuaibl. Meramumye-
CKHE MarHUTHO-MSTKUE MaTEPUAIIbL: CTPYKTYpa,
CBOWCTBa, OcOOcHHOCTH 00pabotku. Crais,
JKeJIe30-HUKEEBbIE, KeIe30-KO0aIbTOBEIE U
JKEJEe30-aJTFOMUHHUEBBIC CILJIaBBI. Maruut-
HO-MSATKHE (EepPUTHI.

MarHuTHO-TBEpIblc MaTepuaibl. Meraminde-
CKHE MAarHUTHO-TBEPIbIC MATEPHAJIBI, CTPYK-
Typa, CBOWCTBAa, OCOOCHHOCTH OOPabOTKH.
MarunutHO-TBep/bie  depputhl. HHTepMmera-
JIMYECKAe  MArHUTHO-TBEPIbIC  MAaTEpUAlIbl.
Marepuanbl Ui 3amdcd U XpaHeHus: uHbop-
Malluu.

MarHuTHble MaTepHalbl CO CICHHATbHBIMH
CBOMCTBaMHU.

12

Moayab « KoMnoHeHTbI»

IlaccuBHEBIE
JTUCKPETHbIE
KOMIIOHEHTEI

Pesucropsl: kiaccudukanus, napameTpsl, J10-
IIyCKH, 0003HaYEHHE Ha CXEMaX, CXEMbl 3aMe-
IICHHUS.

Konnencaropsr: kiaccupukaiys, mapameTpsl,
JIONYCKH, 00O3HauYeHHE Ha CXEeMaX, CXEMbI
3aMeILeHNsI.

Karymku WHIYKTHBHOCTH: Kiaccuukanus,
napaMeTpsl, 0003HaYEHHUE Ha CXEeMaX, CXEMBI
3amerieHus. CKUH-3GGexT u 3P HeKT OIM30CTH.
TpanchopmaTopsl U Ipoccery.

IMaccuBHBie SMT- 1 SMD-318MEHTEHI

10

[ee)

IomynpoBOHUKOBEIE
KOMIIOHEHTEI

OneKTpoHHO-AbIpouHbll  mepexon.  Ilomy-
MPOBOJHUKOBBIE  HOABI (BBITPSIMHUTENEHBIC,
CTaOWITUTPOHBI, BapHKambl, P-i-N — IHOMIBI,
TYHHEJbHBIE W T.JL.). TpaH3uCTOpPBI

12




(bunossipHbIe, MIOJIEBBIE). Tupucropsl.
dotosnekrpuueckue npubOpsl. MHTErpaibHbIe
MHUKPOCXEMBI.

OunbTpsl. YcTpoiicTBa
3aIepPIKKN

AmnanoroBble (QuIBTPEl (HapaMeTpsl, KIaccu-
dbukanmsi, waeanpHBId GUIBTp). DazoBpama-
TEJH, TUHUU 3aepKKU. Annpokcumanus AUX.
Cunte3 u aHamm3 QMIBTPOB. CXeMOTEXHHYE-
CKHE pealn3alid aKTUBHBIX U IacCHBHBIX
RLC-¢unprpoB. OTBETBUTEH.

@dusnyeckue OCHOBBI  AIIEKTPOMEXaHNYECKUX
(OM®) u mnbe30dneKTpHYECKUX  (GUIBTPOB
(xBapIieBbIE M IHE303JICKTPUUECKHE PE30HATO-
pBI).

Ludpossie ¢ribTpel. OCHOBHBIE THIIBI CHTHA-
JIOB, UX MaTeMaTH4YeCKOE OIMCaHue W Ipeoo-
pasoBanusi mpu  nudpoBoil  oOpaboTke.
Hudposas ¢mieTpamus. OneMeHTHas 0Oasza
UPPOBHIX QUIHTPOB.

12

10

AKYyCTORJIEKTPOHHUKA

KoMmoHeHTs  YHKIHOHAIBHOM
TPOHHUKH.

OyHKIMOHAIBHBIE TPHOOPHI Ha JKUAKAX KpH-
craax. OyHKIMOHANBHBIE NMPHOOPHI Ha IH-
JMHAPUYECKUX MarHUTHBIX JIOMCHaX.
OYHKIMOHANBHBIE MPHOOPBEl € 3apsIOBOM
CBSI3BIO.

OIITOSJICK-

10

11

KommyTannonHsie
YCTPOWCTBA U 3JIEK-
TPUYECKHUE COENHHU-
TEJNH.

DU3NKO-XUMUYECKUE TPOIECCHl B AJIEKTpUYE-
ckux KoHTakTax. Ilepexmouarenu. Pene. I'ep-
KOHBI. PazbeMbl (37IEKTpUUECKHe COSTUHUTENN).
OnNTORNEKTPOHHBIE M MOJYNPOBOJHUKOBEHIC
0EeCKOHTAKTHbIE KOMMYTALIMOHHBIE YCTPOMCTRA.

Hroro

36

36

36

108

3aounas ¢gopma 00yyeHust

HaumeHnoBanue TeMbl

ConepxaHue pasfena

Jlekig

JIab.
3aH.

CPC

Bcero,
qac

Moayas «MaTepuaabny

Hasnauenue, ctpoenue
Y OCHOBHBIE CBOMCTBa
MaTepuasioB dJIeK-
TPOHHBIX

CpENCTB

Knaccudukanus mMarepuanoB 1o cOCTaBy, CBOW-
cTBaM M Ha3HaueHuto. CTpoeHHe KpHUCTaIH-
yeckux W amopdHbIX MaTepuanoB. JlehekTs
KPHUCTaJUTHIECKOTO CTpoeHus. Kpucrammmsamms.
JlmarpaMMBl COCTOSIHUSI M CBOWCTBA CIUIABOB.

0,5

3,5

KoncrpykunonHsle me-
TaJUIMYECKUE U HEMe-
TaJUIMYECKUe MaTepua-
JIBL.

OcHOBHBIE TpeOOBaHUS K MaTeprajlaM HECYIINX
KOHCTpYKIUH. BuIbl KOHCTPYKLIUOHHBIX MaTe-
puanoB. Marepuansl A KOPIYCHOH Te€pMeTH-
3anuM y3i10B U OsokoB POC. Marepuansl pa3b-
€MHBIX U HEpPa3bEMHBIX MEXAHMYECKHX COEHU-
HeHWHA. BBIOOP KOHCTPYKIIMOHHBIX MaTEPHAJIOB.
Hemerammuueckne wmartepuansl. [lmactuueckue
Macchl. [lmacTMaccsl — TepMOIUIaCTHYHEIE, Tep-
MOpeaKTHBHbIC, Tra30HANOJHEHHBIE. Heopranu-
YEeCKUE MaTepHabl — CTEKIIA, CUTAJIIbI, KEpaMUKa.
Pe3unbl 0o0miero m cHenMaIbHOTO HAa3HAYCHHMS.
Knesiiue MaTepuaisl.

0,5

55

HpOBOI[HI/IKOBBIe
MaTepurajbl

DJIEKTPUYECKUE CBOWCTBA METAUIMYECKHX Ma-
TepruanoB. TermIonpoBOJHOCTh METALTHYSCKUX
MaTepuaioB. MeXaHWYeCKHe CBOWCTBa MeTal-
JIUYECKUX MAaTepUANOB. Menb, BIUSHHE MpHUMeE-
ceif, cmocoObl ympouHeHUs. I[IpOBOTHUKOBEIC
CIUIaBBI Ha OCHOBe Meau. Kparkas xapakrepu-
CTHKa MeTaJuToB U ciuiaBoB JC (cepedpo, 3011070,
IUIATHHA, HUKEJIb U CIUIaBbl HA UX OCHOBE.

0,5

9,5




CoOBMECTUMOCTh METAJUIMYECKHX MaTEepHaoB.
Kopposust Metayunueckux Matepuanos. [IpoBona
1 xabenm.

MerTamnel ¥ CIIaBbl BBICOKOTO 3JIEKTPOCOMPO-
TUBJICHUS, OCHOBHBIE TpeOoBaHMs. CIUIaBBI I
PE3UCTOPOB.

Martepuansl st MukpocxeMm, OcoOeHHOCTH
TOHKOIIJICHOYHBIX MaTEPHAJIOB ISl PE3UCTOPOB U
IIPOBO/IHUKOB, TEXHOJIOTHS TOJIyYEHHUS, OCHOB-
HBIE [TapaMEeTPBI, OTIPEEIIIONINE COBMECTHMOCTD
MaTtepualioB (KO((QUIUECHT TEIIOBOTO paclIu-
peHusi. anre3uu, TUQQy3UOHHbIE XapaKTEPUCTH-
KU ¥ T.7.). AMOp(HBIE METaJIIbI.

ITonynpoBoAHUKOBBIE
MaTepHaIbI

OU3NKO-XUMUYECKUE CBONCTBA MOJIYHPOBOIHU-
KOB. THIBI XUMHUYECKOW CBSI3U U MEXaHU3MBbI
nepeHoca HocuTened 3apsna. CTpykTypa 1o-
mynpoBonHukoB |V rpymmer. KadecTBeHHbIe Xa-
PaKTEepUCTHKH PACTBOPUMOCTH IIPHUMECH B IIO-
JYTIPOBOIHUKAX.

TexHONMOTHH TONyYeHHE MOHOKPHCTAJUIOB Tep-
MaHUs, KpeMHHA. AJMa30moJO00HEBIC IOIYIPO-
BOJIHUKOBBIE COSTUHEHHSI.

CroXHbIE MOJIYIPOBOTHUKU muma A"'BY u
A”BV', OKCHJIHBIC, XaJIbKOTEHUIHBIC CTEKI000-
pasHbIC MOJYMPOBOTHUKH U Jp.; O0JACTH UX
TIPUMEHEHHUS.

0,5

10,5

I[I/IBJIGKTpI/I‘ICCKI/Ie
MaTepHrajibl

JuanexTpuueckas NPOHULAEMOCTh, €€ 3aBUCH-
MOCTb OT TEMICpaTypbl U 4YaCTOTbl BHEIIHCTO
nosst. IMonspuzanust nuanekTpukoB. Buasl mo-
JISIPU3ALINH.

DJEeKTPONPOBOAHOCTh JHANEKTPUKOB. Y AEIbHOE
00bEMHOE ¥ TIOBEPXHOCTHOE CONPOTHUBIICHHUE,
3aBUCHMOCTHh OT CTPYKTYPbl MaTepHaia, TeMIie-
parypsl u Apyrux (aktopoB. Judnexrpuyeckue
MOTEpH: AKTHBHAS MOIIHOCTh, YrOJ U TaHTEHC
yriia TU3JIEKTPUYECKUX TIOTEPb.

DnekTpuueckas MPOYHOCTh, MPOOOH JHMIJIECK-
TPUKOB. 3aBUCUMOCTB AJIEKTPUUECKOH IIPOYHOCTH
OT XapakTePUCTHK MaTepuana, OJHOPOJHOCTH
AIIEKTPUUECKOTO MOJIS U IPYruX (akTopos.
DNEeKTPOU3O0IISILIMOHHBIE M KOHJCHCATOPHbIE Ma-
Tepuaibl, [lomMMephl, IIACTMACCHI, KOMIIO3H-
[UOHHBIE MATEPUAIIBI, JIAKA IMAJH, KOMITAyH/IbI,
3JIACTOMEPBI, CTEKJIA, CUTAIIIIBI, KEPAMHKA.
AXTHBHBIC AMDIICKTPUKH. MaTepHanbl TBEpPO-
TENBHBIX JIa3€POB, CETHETO- W IbE303JIEKTPUKH,
OJICKTPETHI, X KUAKOKPUCTAJNIMICCKUE MAaTEPHUAJIbI.
Marepuasbl co crieluagbHbIMU CBOMCTBAMU.

10

11

MarHuTHble MaTepUallbl

Hua-, mapa-, ¢deppomarseTuku. MarHuTHas
NIPOHULIAEMOCTb. JIOMEHHAsl CTPYKTypa, MarHUT-
Hag aHUu30TpOIH. HamarnnuuBanue u epe-
Maroiu4mBaHUC, MAarHuTHBIN TUCTEPE3NC. Mar-
HUTHBIE CBOMCTBA B MEPEMEHHBIX TTOJIAX, MOTCPU
Ha nnepeMarHn4mBaHUC. 3aBI/ICI/IMOCTB MAarHHUTHBIX
CBOWCTB OT TeMIepaTypsbl, Touka Kropu.
MarHuTHO-MATKHE MaTepHaibl. MeTaluimdecKue
MarHUTHO-MSTKAC  MAaTepUaNbl:  CTPYKTYpa,
CBOIiCTBa, ocobeHHOCTH 00padoTku. Craib, xKe-
JIE30-HUKEJICBHIC, KEIe30-KOOaIbTOBBIC M IKEIIe-
30-aJIFOMUHHEBBIC CIUIABBl. MAarHUTHO-MSTKHE
(heppuThI.

MaruuTtHO-TBepAble MaTepHaibl. MeTamnndeckue
MarHUTHO-TBEPJBIC  MaTEpHAIBL,  CTPYKTYPA,

0,5

10

10,5




CBOMCTBa, OcoOeHHocTH 00paboTku. Maraur-
HO-TBepable  (epputhl. MHTepMmeramnnueckue
MarHUTHO-TBEpAbIe MaTepHaibl. MaTepuainsl s
3aIMCH M XPaHEHHS HHPOPMAaLIH.

MarHuTHble MaTepuajbl CO  CICIHaIbHBIMH

CBOMCTBAMH.
Moayab « KoMIIOHEHTbI»
ITaccuBHbIe Pesuctopsl: kmaccupukanms, mapaMeTpbl, J0-
TIICKpPETHEIC myckd, 00O3HAYCHHWE Ha CXeMaX, CXeMBI 3aMme-
KOMITOHCHTBI IICHUS.

Konpgencaropsl: KiacCHpHUKAIMS, apaMeTpsI,
JONyCKH, O00O3HaUeHHE Ha CXeMax, CXEMbl 3a-
7 MEILEHNS. 0,5 2 7 9,5
Katyumiky MHIYKTHBHOCTH: KiacCH(UKAIMs, Ma-
pameTpsl, 00O3HAYEHHE HA CXEMaX, CXCMBI 3a-
MmemeHusi. CkuH-3¢dekt u d¢ddexr Oam3ocTy.
TpanchopMaTopsl U APOCCEITH.

ITaccuBubie SMT- u SMD-3neMeHTBL.

ITomympoBOIHUKOBBIE | DNEKTPOHHO-ABIPOUHBI  mepexon. Ilomympo-
KOMITOHEHTBI BOJIHMKOBBIE  JTHO/BI (BBIIPSMHTENBHBIEC, CTa-
OWJIUTPOHBI, BapHKambl, P-i-N — AHOXBL, TYH-
HEeNbHBIC W T.1.). TpaH3ucTopsl (OHIIONSpHEIE,
nosieBble). Tupuctoppl.  DOTO3NEKTpUUECKHUE
nipudopsl. IHTErpambHbIe MEKPOCXEMBI.

05 2 9 115

Ounbrpel. YceTpolictBa |AHamorossle GMIBTPHI (TTapaMeTphl, KiIacCU(H-
3a/1ePIKKH Kanus, uaeanbHbI ¢QuibTp). DazoBpamareny,
JuHUM 3a7iepkku. Annpokcumanus AUX. Cunres
n a"Hanmm3 GuIbTpoB. CXEMOTEXHUYECKHUE pean-
3allM aKTUBHBIX M NaccUBHbIX RLC-GunbTpos.
OTtBeTBUTENN.

@dusnyecKkre OCHOBBI  AJIEKTPOMEXaHMYECKUX
(OM®) u mnbe30dneKTpUUECKUX  (UIBTPOB
(KBapleBbIE U IbE302JICKTPUIECKUE PE3OHATOPBI).
udpossie GpunbTpbl. OCHOBHBIE TUIIBI CUTHAJIOB,
MX MaTeMaTH4ecKOoe ONMCAaHUE U IPeoOpazoBaHuUs
mpu  nuppoBoir  0OpaboTKe. Hudposas
¢upTpanusa.  OneMeHTHas ©0aza  mH(POBBIX
(UIBTPOB.

0,5 10 10,5

AxycrosnekTponrka  |KOMIOHEHTHI — (DYHKIHMOHAIBHOW  ONTO3JEK-
TPOHHUKH.

DyHKIHOHAIIBHBIE MPUOOPHI HA JKUJAKUX KpH-
10 crauiax. OyHKIHOHAIbHBIE TpuOOphl Ha 1H-| 0,5 10 10,5
JIMHIPHYECKHX MAarHUTHBIX JIOMEHAX.
OyHKIIMOHAIBHBIE  NPHOOPEI  C  3apsIOBOM
CBA3BIO.

KommyTanuonnsie DUBNKO-XUMHUYECKUE TPOLECCHl B 3JIEKTpHUUE-
yCTpOﬁCTBaHSHeK— CKHX KOHTAaKTax. HepeKHIOaneHH. Pene. rep-
KOHBI. Pa3beMbl (3JIEKTpUUIECKUE COSTUHUTEIH ). 0,5 10 10,5
ONTORJIEKTPOHHBIE U TOJYTPOBOJIHUKOBBIE Oec-
KOHTaKTHbI€ KOMMYTAIIMOHHBIE YCTPOMCTBA.

11|rpuueckue coemxunuTe-
nu.

Hroro 6 8 90 104

[IpakTHyeckas MOJArOTOBKa TP OCBOCHUHU AUCIUILIMHBI YYCOHBIM ILIa-
HOM HE MpeyCMOTPEHA.

5.2 IlepevyeHb JJa60pPaTOPHBIX PadoT

Mopyas «MaTepuaabny

N3ydeHne XuMUYECKOTO CTPOEHUS BEUIECTB

HccnenoBanre OCHOBHBIX XAPAKTEPUCTUK M CBOMCTB METAJUIMYECKUX Ma-



TEPHUAJIOB

HccnenoBanne OCHOBHBIX XapaKTEPUCTUK W CBOMCTB HEMETAJUIMYECKUX
MaTepUalioB

HccnenoBanue 3JIEKTPUUECKUX CBOWCTB MOIYIIPOBOJHUKOB

HccnepoBanure TEPMOINIEKTPUUECKUX M (POTOINEKTPUUECKUX SIBICHUN B
MOJIYTIPOBOJHUKAX

OnpeneneHue AUANIEKTPUUYECKOW MPOHUIAEMOCTH 3IEKTPOU3OIAIHOHHBIX
MaTepUaAJIOB

Ornpenenenue 3aBUCUMOCTU AUAICKTPUUYECKUX TOTEPh U BJIECKTPUUECKOTO
COIIPOTHUBIICHUS AJICKTPOU3OALIMOHHBIX MAaTEPHUAJIOB OT TEMIIEPATYPbI

N3yueHne XxapakTepuCTUK MAarHUTHBIX MAaTEPUAIIOB

Moayab « KOMIIOHEHTBD)

HccnenoBanne OCHOBHBIX XAPAKTEPUCTUK MACCHUBHBIX JUCKPETHBIX KOMIIO-
HEHTOB

HccnenoBanne OCHOBHBIX XapaKTEPUCTUK  KaTYLIKH WHIAYKTUBHOCTH C
CEPACYHUKOM

HccnenoBanne OCHOBHBIX XapaKTEPUCTUK IOJYIPOBOJHUKOBBIX KOMIIO-
HEHTOB

HccnenoBanre OCHOBHBIX XapaKTEPUCTUK PE30HATOPOB

N3ydyeHne KOMMyTallMOHHBIX YCTPOUCTB

6 IPUMEPHASA TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT
B cooTBeTCTBUMM C y4eOHBIM IUIAHOM OCBOEHHME JMCUUILIMHBI HE Tpemy-
CMaTPHUBAET BBINOJHEHUE KYyPCOBOIO MPOEKTA (pabOThl) MJIM KOHTPOJBbHON paOOTHI.

7/ OHEHOYHBIE MATEPHUAJIBI J1JIs1 ITPOBEAEHUSA ITPOMEXY -
TOYHOM ATTECTAIINH OBYYAIOIIIUXCS IO JTUCOUTIIMHE
7.1 Onucanue noka3areJjieid 1 KpUTEPHUEB OLIEHMBAHUSA KOMIIETEHIIMH HA
Pa3JIMYHBIX 3Tanax ux GopMUPOBaAHMS, ONIMCAHME KA OLlCHUBAHUS
7.1.1 DTan TeKynero KOHTpoJst
Pe3ynprarel TEKyIIero KOHTPOJISI 3HAHWW M MEKCECCHOHHOW aTTEeCTaluU
OLICHUBAIOTCA MO CIEAYIOUIENH CUCTEME:
«aTTECTOBaHY;
«HE aTTECTOBAH).

Pe3yJabTaThl 00y4eHus, XapaKTe-

Komme- Kputepun
pusyouue ¢(popMHPOBAHHOCTH
TeHLUs OLlCHMBAHUS
KOMINeTeHIUI

ATTecTOBaH He aTtTecToBan

OIIK-1 pHate B3amMOCBS3b Mexay co-[OTBeTsl Ha TeopeTu-|BrmmomHenne paboT B |[HeBbmonnenne paboT B

CTaBOM, CTPYKTYpOl ¥ KOM-[deCKHe BOMPOCHI MPH| CPOK, MPEAYCMOT- | CPOK, IPEIyCMOTPEH-
[JIEKCOM CBONCTB MAaTEpHAIOB,[3aIUTe JTa0OpaTOPHBIX| PEHHBIN B padoyux | HBIH B pabouux mpo-
OTpeeNAIoIMUX UX MPUMEHEHHE [padoT MporpaMMax rpaMMax

B DJIGKTPOHHBIX CpPEJCTBAX; Xa-
[pAaKTCPUCTHKH, O0JACTH IpHMeE-
HEHUS U COCTaB MaTepHalioB, UX
BOBMOXHbBIE PUMEHEHUSI C yue-
TOM  BO3JICHCTBHS  BHEIIHEH
CpeIbl ¥ TEXHOJOTHYECKUX (ak-
TOPOB; KOHCTPYKTHBHBIE OCO-




OEHHOCTH KOMIIOHEHTOB, MPHUH-
[T WX JEUCTBHS; CHCTEMBbI Ia-
PaMETPOB,  XapaKTepU3YIOLINX
a3JTMYHBIE KOMIOHEHTHI

YMETb TPHUMEHATh MAaTEpHUabI
IpU  MPOCKTUPOBAHUHM  3JICK-
TPOHHBIX CPEACTB C YYETOM Ha-
3HAUEHMs, YCJIOBHH SKCIUTyaTa-
IIUH, CTOMMOCTH W TEXHOJOTHU
W3TOTOBIICHHS W3ACTHSA; HU3MeE-
pATb, TECTHPOBaTh OCHOBHBIE
XapaKTepPUCTUKU MAaTEpPHAIOB U
KOMIIOHEHTOB IIEKTPOHHBIX
CPEACTB.

Brimosaenue rabopa-
TOPHBIX padboT

BrimonmHenue padboT B
CPOK, IPETyCMOT-
PEHHBIN B pabounx
nporpammax

HespmonHenwe paboT B
CPOK, IPETyCMOTPEH-
HBIH B pabounx mpo-
rpamMmMax

BIIQIETh METOJAMH OTPEICIICHUS
Pa3IUYHBIX ¢buzn-
KO—MEXaHUYECKUX U DIEKTPU-
YECKUX MapaMeTpOB MaTEpUAJIOB
U KOMITIOHEHTOB JJIEKTPOHHBIX
CpEICTB; METOAWKaMH pacdera
mapaMeTpoB  KOMIIOHCHTOB €
HCTIOB30BaHUEM TTPOTPAaMMHBIX
cpencts OBM.

O06paboTka pe3ysbTa-
TOB JTAOOPATOPHBIX
9KCIICPHMEHTOB,
0(pOpMIICHHE OTYETOB,
3aIIuTa J1abopaTOPHBIX
pabot

Brimonuaenue pador B
CPOK, IIPeyCMOT-
PeHHBII B pabounx
nporpammax

Hesrimonnenue padot B
CpPOK, IIPETyCMOTPEH-
HBII B pabouunx mpo-

rpammax

7.1.2 JTan npoMeKyTOYHOT0 KOHTPOJIS 3HAHU
Pe3ynbpTaThl MpOMEKyTOUHOTO KOHTPOJIS 3HAHUHM OLIEHUBAIOTCS B 5 ceMecTpe
JUIsl 04HOU (hopMBbI OOYYEHHSI W B 7 CEMECTpe Il 3a04HOM (popMbl 00yUEeHHS TIO
CUCTEME:

«3a4YTCHO»
«HEC 3a4TCHO»

Pe3yabTaThl 00y4yeHuUs, Xa-

Komme- Kpurtepun
pakTepusywomue cgpopmMupo- 3aureHo He 3aureno
TeHIUs OlLleHUBAHUSA
BAHHOCTh KOMIIETEeHIIUH
OIIK-1 pHate B3amMOCB3b Mexay co-[Tect Brinonnenue tecta | BrinonHeHue meHee

CTaBOM, CTPYKTYpOl M KOM-
[1eKcoM  CBOMCTB MaTepHalioB,
ONpenesAIIuX UX NPUMEHEHHUE
B DJIGKTPOHHBIX CpPEJCTBaX; Xa-
[pAaKTEpUCTHKH, O0JACTH IpHUMeE-
HEHUSI U COCTaB MaTepHalloB, UX
BOBMOXHbBIE PUMEHEHUSI C yue-
TOM  BO3JEHCTBHUSI  BHEILIHEH
CpeIsl M TEXHOJOTHYECKHX (ax-
TOPOB; KOHCTPYKTHUBHBIE  OCO-
OCHHOCTH KOMIIOHCHTOB, IIPUH-
U0 WX ICUCTBUS, CHCTEMBI Ma-
[paMETpOB,  XapaKTEPU3YHOLIUX
A3]IMYHBIE KOMIOHEHTBI,

Ha 70-100%

70%

YMETb TPUMEHATH MaTEpUAJIbI
OpU  [POEKTUPOBAHUM  3JIEK-
TPOHHBIX CPEJICTB C YYETOM Ha-
3HAUEHMs, YCIIOBUU OSKCILTyaTa-
UM, CTOMMOCTH U TEXHOJIOTHU
U3rOTOBIICHHSL HW3JCTHS; HU3Me-
pATh, TECTHPOBAaTh OCHOBHBIE
XapakKTCpUCTUKNU MaTCpHUaioB H
KOMITIOHCHTOB QJICKTPOHHBIX
CPEACTB.

Pemenue crangapTHbIX
MpPaKTUYECKHX 3a]a4

[IponemoncTpupoBa
H BEpHBIN X0[ pe-
[ICHUS B OOJBIIMH-
CTBE 3a/1a4

3ama4un He pemeHbI

BJIAJICTh METOJIAMHU OTIpEIeNICHNUS
Pa3IMYHBIX buzn-

Pemenne npuxinaaHbx
3a71a4 B KOHKPETHOM

KO—MCXaHUYCCKUX W DJICKTPHU-

MIPEeIMETHON 00J1aCTH

[IpopemoncTpupoBa
H BEpHBIH X071 pe-
meHus B 00JIbITHH-

3ama4uu HE pemeHbI




YECKHX MMapaMeTPOB MaTEPUAIOB CTBE 3a1a4
U KOMIIOHCHTOB JJICKTPOHHBIX
CPEICTB, METOAWKAaMH pacyera
MapamMeTpoB  KOMIIOHEHTOB  C
HCIOJIb30BAHHEM TMPOTrPAMMHBIX
cpencts DOBM.

7.2 TlpumepHBIl TIepeueHb OIICHOYHBIX CPEACTB (THUIIOBBIE KOHTPOJIHHBIC
3a/IaHUsl WM UHBIE MaTepHuabl, HECOOXOAUMBIC JJIsi OLICHKU 3HAHWM, YMEHUM, Ha-
BBIKOB U (WJIM) OMbITA AESTEILHOCTH)

7.2.1 [lpumepHbIii IepeveHb 3aJaHUH JJIs TOATOTOBKU K TECTUPOBAHUIO

1. DileMeHT cxeMbl —

a) COCTaBHAs 4acTh CXEMBI, CIIy’Kalliasl Jsl IpeoOpa30BaHus dIEKTPUUECKOM
DHEPIUU;

0) cocTaBHAas YaCTh CXEMbI, KOTOpas BBIMOIHIET ONPEAEICHHYIO (PYHKIUIO B
U3JIETIUU U HE MOXKET OBbITh pa3/ieJieHa Ha YacTH, UMEIOUIME CAaMOCTOSITEIbHOE Ha-
3HAYEHUE U COOCTBEHHBIE YCIOBHBIE rpaduyueckue U OyKBEeHHO-IU(POBBIE 000-
3HAYEHHUS.

B) COBOKYITHOCTb 3JIEMEHTOB, MPECTABISAIONIAs €AUHYI0 KOHCTPYKIIHIO;

I') COBOKYNHOCTh 3JIEMEHTOB, BBIOJHSIOMINX B HW3JAEIUU ONpPENEICHHYIO
(YHKUIHIO U HE 00bEIMHEHHBIX B €IMHYIO0 KOHCTPYKIHIO.

2. YCTpOUCTBO —

a) COCTaBHAs 4aCTh CXEMbI, KOTOPask BBIMOIHIET ONPEACICHHYIO (PYHKIIUIO B
U3JIETTUU U HE MOKET OBITh pa3jiejieHa Ha YaCTH, UMEIOIUE CaMOCTOATEILHOE Ha-
3HauYE€HHWE U COOCTBEHHBIE YCIOBHBIE Trpaduueckue u OyKBEHHO-IU(POBBIE 000-
3HAYCHUS,

0) COBOKYITHOCTH 3JIEMEHTOB, MPEICTaBISAIONIAS E€AUHYIO KOHCTPYKIIHIO.

B) COBOKYIHOCTH JJICMEHTOB, BBITIOJHSIIONINX B HW3JICTUH OMPEICICHHYIO
(GYHKIHUIO ¥ He 00BbETMHEHHBIX B €IMHYIO0 KOHCTPYKITHIO;

r') 00BEKT MCKYCCTBEHHOTO MPOUCXOXKICHUS, CO3MaHHBINA JJIS BBITTOJTHCHHSI
onpenenéHAbIX (QYHKIHWA, W OTHOCSIIMICS MPEUMYIIECTBEHHO K TeXHHKe. Mc-
MOJIB3YETCsl, KaK MPaBUIIO, B T€X CIydasiX, €CIM OTCYTCTBYeT Oojiee TOUHBINA 00-
HICTIPUHSTHIA TEPMHH, U COITPOBOXAACTCS ONMMCAHUEM (PYHKITUH TaKOTO 00BEKTA.

3. @yHKIMOHANbHAS IpyMna —

a) MOKYMHbIE KOMIUIEKTYIOIINE U3/1EITHs;

0) COBOKYNHOCTb 3JIEMEHTOB, BBINOJHSIOUIMX B M3AEIUH OIpPEACICHHYIO
(GYHKIUIO U HE 00BEIMHEHHBIX B €JMHYIO0 KOHCTPYKIIHIO.

B) cOOpoYHas eqUHMIIA, pa3MEIIeHHas Ha MeYaTHOU IaTe

I') COBOKYITHOCTb 3JIEMEHTOB, MPECTABIIAIONIAS €AUHYIO KOHCTPYKLHIO.

4. dyHKIIMOHABHAS YacTh -

a) COBOKYMHOCTb COOPOYHBIX €IWHUII, PA3MEIIECHHBIX Ha Pa3JIMYHbIX HECY-
HIMX KOHCTPYKIUSX;

0) 2JIEMEHT CXEMBbI, YCTPOUCTBO, GYHKIIMOHAIbHAS TPYIIIA.

B) COBOKYIHOCTb 3JIEMEHTOB, BBIINOJHSIOUIUX B H3JEJIUU OINpPENEIECHHYIO




GYHKIIHUIO ¥ HE 00BETMHEHHBIX B €IMHYI0 KOHCTPYKIIHIO;
') COBOKYITHOCTh 3JIEMEHTOB YaCTHOTO MPUMEHEHHS.

5. DnekTpuyeckas 1enp —

a) COBOKYIHOCTb YCTPOWCTB M OOBEKTOB, 00pa3yIOMIUX MyTh AJIS DJIEKTPU-
YECKOTO TOKa, JEKTPOMATHUTHBIE MPOIECCHl B KOTOPBIX MOTYT ObITH OMHUCAHBI C
MOMOIIBIO TTOHATUH 00 AMEKTPOJABUKYIIEH CUIIE, FTEKTPUUYECKOM TOKE U IJIEKTPH-
YECKOM HaIpsHKEHHH.

0) myTb MPOXOXKICHUS SJICKTPUUECKOTO CUTHAIA;

B) COBOKYMHOCTb YCTPOMCTB, NMPEAHA3HAYEHHBIX MJIA NEpeaadu, pacrpese-
JICHUST W B3aMMHOTO MPeoOpa3oBaHUs AIICKTPUUYECKOU (JIIEKTPOMArHUTHON) U
JIpYTUX BUJIOB SHEPTUH U MH(OpMaALIUK;

I') COBOKYITHOCTh ()YHKIIMOHAJIbHBIX YACTEM.

6. DJIEMEHT ANEKTPUUYECKON LIETTH —

a) UCTOYHHUKHU M MPUEMHUKH IJIEKTPUUECKON sHepruu (1 uHdopmaiuu), Ko-
TOpbIE COCTUHAIOTCS MEXIYy OO0 IPOBOAMU;

0) OTAeNIbHOE YCTPOMCTBO, BXOASAIIEE B COCTAB DJICKTPUUYECKOM 1ENH U BbI-
MOJIHSIOIIEE B HEH OIpeieNIeHHYI0 (QYHKIIHIO.

B) U3JIEJNE, COOTBETCTBYIOIIEE DJIEMEHTY CXEMBbI;

I') aKTUBHBIC ¥ TACCUBHBIC KOMITOHEHTHI.

7. DneMeHTHasl (CXeMOTEeXHUYECKast) 0a3a A1EKTPOHHBIX CPEICTB —

a) DJIEMEHTBHI JJIEKTPUYECKOM CXEMBI, CIy)Kalue Uisi MNpeoOpa3oBaHUs
AIEKTPUYECKON SHEPTUH;

0) pyHKIIMOHAJIbHAS YaCTh.

B) BCE 3JIEMEHTHI KOHCTPYKIUH 3JIEKTPOHHOTO CPE/ICTBA;

I') IOKYITHBIE KOMIUIEKTYIOIINE U3ENHSL.

8. KonctpykruBHas 0a3a 31eKTPOHHBIX CPEICTB —

a) KOMIUIEKTYIOIIME U3ENINs dJEKTPOHHOIO CPEACTBA;

0) 3TO COBOKYITHOCTb BCEX 3JEMEHTOB KOHCTPYKIIMH 3JIEKTPOHHOTO Cpe-
CTBa;

B) COBOKYIMHOCTh MEXaHMYECKHUX 3JEMEHTOB KOHCTpYKIMU PDOA, obecneun-
BAIOIIMX MEXaHUYECKYI0 MPOYHOCTh U 3aIIUTY OT JAECTAOMIIM3UPYIOIINX BO3IEH-
CTBUH, a TAKKE MEXAHUYECKOE YIIPABJICHHUE aNIapaTypou.

') MOZYJU, OJIOKM U HECYIIIME KOHCTPYKIUH.

9. KommoneHt —

a) COCTAaBHAsl YacCTh U3/, HE MMEIOIIAsl COCTaBHBIX YacTeM.

0) m000i1 mpeaMeT Wi Ha0Op MPEIMETOB MPOU3BOACTBA, MOJICKALTIX U3~
TOTOBJICHUIO HA MIPEANPUSATUN;

B) 3J€MEHTHas Wi (M) KOHCTPYKTHBHAsl COCTaBHAs 4acThb PagHUO3JIEKTPOH-
HOT'O U3JEIHS;

I') IOKYITHOE KOMIUIEKTYIOIIEE U3LEIHE.



10. Pagnoxommnonent (PK) -

a) 2JIEKTPOHHOE M3JENIHe, MOCTABISIEMOE CHEeIMAIM3UPOBAHHBIMU NP NPH-
ATUSIMH  pa3pabOTYUKAM PaJIUOAIEKTPOHHBIX CPECTB;

0) 27IeMEHT KOHCTPYKIIMH JIEKTPOHHOIO CPECTBA;

B) HEJCIUMas COCTaBHAs 4YacTh PaJMOdJICKTPOHHOTO W3JC/Hs, MpEIHa-
3HAaYEHHAad JJIsl IpeoOpa3oBaHUs MIEKTPUUECKUX CUTHAJIOB.

') 3JIEMEHTHI 3JieKTprudeckux 1eneid POC, mpenHaznadeHHbIe 1 TIpeodpa-
30BaHUs JEKTPUUECKUX CUTHAJIOB.

11. DnexTpudeckoe CONpOTHBIICHHE -

a) CBOMCTBO 3JIEKTPUYECKOM IIENHU MepepacipesesaiTb B HEH TOKM U Hampsi-
HKEHUS;

0) CBOICTBO ANEKTPUUECKON LIENU MPOTUBOICHCTBOBATh IBUKYILIUMCS B HEH
HOCUTEJISIM TOKA,

B) CKaJIApHas (u3nyeckas BEJIMYMHA, XapaKTepPU3yIollas CBONCTBA MPOBO/I-
HUKA W paBHas OTHOLICHHWIO M3MEHEHHs HAIIPSDKEHUS HAa KOHLAX MPOBOJHMKA K
VU3MEHEHHUIO CUJIBI DJIEKTPUYECKOIO TOKA, IPOTEKAIOLIEMY 110 HEMY;

I) CKaJisipHasi (pU3MyUecKasi BEJIMUMHA, XapaKTepHU3ylolllas CBONCTBA MPOBOJ-
HUKA W paBHAas OTHOLICHHIO HANPSIKEHHUsS HAa KOHILAX NPOBOJHUKA K CHJIE DJIEK-
TPUYECKOT0 TOKA, IPOTEKAIOIIEMY 110 HEMY.

12. Pe3ucrop —

a) MACCUBHBIM 3JIEMEHT AJIEKTPUUYECKOM LIETIH, B UJEAJe XapaKTepHU3yeMbli
TOJIBKO COITPOTHUBIICHUEM 3JIEKTPUUECKOMY TOKY;

0) MacCUBHBIA PATMOKOMIIOHEHT, OCHOBHOW (PYHKIIMOHAJIBHBIM CBONCTBOM
KOTOPOTO SBJISIETCS ONpeAeaéHHOe (HOMUHAIBHOE) aKTUBHOE CONPOTHUBIICHUE.

B) 3JIEMEHT 3JIEKTPUYECKOM LEeNu, B KOTOPOM MPOUCXOAUT HeoOpaTUMoOe
peoOpa3oBaHue AIEKTPOMArHUTHOW SHEPrUu B TEIUIOBYIO WM B JPYTUE BUJIbI
HEPrun

I). DJIEMEHT 3JIEKTPUUYECKON LEeNu, IPEJHA3HAYEHHBIN 111 UCIIOJIb30BaHUS
€ro IEKTPUYECKOTO CONIPOTHUBIICHNU.

13. DnekTpuyeckas eMKOCTh KOHJIEHCATOPa -

a) CKaJspHas BEIMYMHA, XapaKTePU3YIOIIas CIOCOOHOCTh KOHIEHCATOpa
HaKaIJIMBaTh dJICKTPUUECKUN 3apsi,

0) OTHOILIEHUIO 3apsiia OAHOM U3 MIacTuH Q K HAMpsHKEHUIo0 Mexay HuMu U;

B) OTO dJIEKTpHUECKass EMKOCTh MEXIY DJIEKTPOJaMU KOHJIEHCATOpa, Ompe-
JenseMasi OTHOIIIEHHEM HaKarlIMBaeMOTO B HEM 3JIEKTPUUYECKOTO 3apsaa K MpHiio-
KEHHOMY HAIPSKEHHUIO.

I') CIOCOOHOCTh HAKAIUIUBATh JNEKTPUUECKYIO SHEPTHUIO.

14. Konnencartop —
a) paauoAeTanb, OCHOBHBIM MapaMETPOM KOTOPBIX ABIISIETCS AJICKTPUUYECKAs
€MKOCTb;



0) dJEMEHT DJEKTPUYECKOMN IeNH, NpeIHa3HAYCHHBIA I MCIIOJIb30BAHMUS
€ro éMKOCTH.

B) CHCTEMa U3 JABYX DJIEKTPOJIOB (0OKIIAI0K), pa3AeIEHHBIX TUAICKTPUKOM U
oOJanaroriasi CmoCOOHOCThIO HAKAIIMBATh YJIEKTPUUECKYIO SHEPTHIO;

I') SJIEMEHT KOHCTPYKIIMU AJICKTPOHHOTO CPEACTBA, NMPEeIHA3HAUYCHHBIA IS
HAKOIUJICHUS AJIEKTPUYECKON SHEPTHUHU.

15. UHnyKTMBHOCTD —

a) ¢u3MYecKas BEIMYMHA, XapaKTEPU3YIOMIas MArHUTHBIE CBOWCTBA JJICK-
TPUYECKUX LIENEW M PaBHAs OTHOLICHUIO MOTOKAa @ MAarHMTHOW WHAYKIIWH, IEpe-
CEKAaIOIIEro MOBEPXHOCTh, OTPAHUYCHHYIO MPOBOJIAIIUM KOHTYPOM, K cujie Toka | B
3TOM KOHTYype: L= D/I;

0) ckaisipHas BEJIMYMHA, paBHAsi OTHOUIEHUIO MOTOKOCLEIUICHUS CAaMOWH-
JYKITUW JIEMEHTA JIEKTPUYECKOM LEMH K AJIEKTPUIECKOMY TOKY B HEM.

B) CIIOCOOHOCTH ITPOBOJIHHMKA IIPH MOMEIICHUN €r0 B MEPEeMEHHOE MarHUT-
HOE M0JIe MHAYLIMPOBaTh Ha cBouX koHax J/1C;

') KO3(PPHUIIUEHT TPOMOPIIMOHATIBHOCTA MEXKIY CKOPOCTHIO U3MEHEHHUS TOKa
B npoBoaHuKe U DJIC caMOMHIYKITUHY.

16. K martepuanamu, ajis KOTOPBIX XapaKTepEeH KOBAJICHTHBIN THUI XUMHYe-
CKOH CBSI3U, OTHOCSTCS

a) MOJIUKPUCTAJIIBL;

0) Bce BellleCTBa B TBEPJIOM COCTOSIHUU;

B) METaJlIbI;

I') IOJIYIPOBOIHUKH.

17. OTtnuuue peanbHBIX KPUCTALIOB OT UCATBHBIX COCTOUT B
a) 6oJ1ee CI0KHOU CTPYKTYpE;

0) MEHBIIIUX pa3Mepax;

B) HAIMYUU JEPEKTOB;

') OTCYTCTBUH 1€(PEKTOB.

18.2OHepreTudecKkuii CIEKTP NEKTPOHOB B TBEPJIOM TEJIE
a) UMEET 30HHYIO CTPYKTYPY;

0) OTCYTCTBYET;

B) HENPEPHIBEH;

I') JHUCKPETEH.

19. JledexTh THIA «BaKaHCHUS» B PEATbHBIX KPUCTAIIIIaX OTHOCSTCS K
a) TOYEUHBIM JedeKTam;

0) 00beMHBIM JieheKTaMm;

B) AedeKTaM MOBEPXHOCTH;

T') TUHEHHBIM JlepeKTam.

20. Kimaccudukanust MmaTepranoB JIEKTPOHHON TEXHUKHA OCHOBaHA HA TAaKHX



MOHSTHUSX, KaK
a) COCTaB — CTPYKTypa — CBOICTBa;
0) cocTaB — arperaTHOE COCTOSTHUE;
B) CIIOCOO MOJIy4EeHUSI — CBOMCTRBA,;
I) CTPYKTypa — COCTaB.

21. OCHOBHBIMHM HOCUTEIISIMU 3apsijia B IOJIYIPOBOJHUKE P-TUIA SBISIOTCS
a) 3JIEKTPOHBI U JBbIPKH;

0) MOHBI IPUMECH;

B) JIBIPKU;

T') 3JICKTPOHBI.

22. B cOOCTBEHHBIX MOJYINPOBOJHUKAX CBOOOJHBIE HOCUTEM 3apsaa odopa-
3YIOTCS 32 CUET

a) FeHepaluy 3JIEKTPOHHO-/IBIPOYHBIX HIap;

0) peKOMOMHAIUY AIIEKTPOHHO-IBIPOYHBIX TIap;

B) MOHHU3ALIUK aTOMOB IPUMECH;

I') MIOHU3AL[MH AaTOMOB OCHOBBI.

23. OCHOBHBIM MaTepUajIOM COBPEMEHHOW MOJYNPOBOJHUKOBON MHUKpPO-
AIIEKTPOHUKH SIBIISIETCS

a) repMaHui;

0) KpeMHHMIi;

B) apCEHU/T TaJUINs;

r) pochun nHaUA.

24. Jlns BBeJICHUSI IPUMECH B TIOTYTIPOBOAHUK MTPUMEHSIOT
a) poronuTorpaduio;

0) mudy3roHHOE WM HOHHOE JIETUPOBAHMUE;

B) BaKyyMHO€ HaIbIJICHUE.

25. HeocHOBHBIE HOCHUTEINH 3apsia B MOIYIPOBOJHUKE M-TUIIA
a) SJIEKTPOHEUTPAJIbHBIL;

0) 3apsKEHbI OTPUIIATENIHHO;

B) 3apsHKEHBI TMOJIOXKUTENBHO;

I') 3apsKEHbI OTPULIATEIIBHO WIIN DJIEKTPOHEUTPATBHBI.

26. K npoBoAHMKAM OTHOCAT MaTEPHUaIbl C YAEIbHOU 3JIEKTPONPOBOJHOCTHIO
a) Bormre, uem 10° Om™* em™;

6) 10°...10° Om™ em™;

B) BBIIIIE, YEM 103 Om? CM_l;

r) Boime, gem 10° Om™ cm™,

27. 3aBUCUMOCTb YIEJIBHOIO CONPOTHUBIIEHHUS METAJUIOB OT TEMIIEPATYpPbI
ABJISIETCS



a) SKCIIOHEHITNAIbLHOM;
0) mapaboINYECKOM;
B) JIMHEHHOM;

I') TUIIEPOOTMYECKOM.

28.YnenpHOE CONPOTUBJIEHHE OONBIIMHCTBA METAUIOB IPU TMOHWKEHUU
TEMIIepPaTyphI:

a) cTpeMUTCs K OECKOHEYHOU BEJIMYNHE;

0) majaeT u CTPEMUTCS K HEKOTOPOMY OCTaTOYHOMY 3HAUEHUIO;

B) magaet 1o 0;

I') CYIIECTBEHHO HE U3MEHSETCSI.

29. MeTajutnuecKuil TUIT XUMUYECKOU CBSI3U 00YCIIOBJICH

a) B3aMMHBIM TPUTSHKEHUEM DJIEKTPOHHOTO Ta3a U TMOJIOKHUTEIBHO 3apsi-
YKEHHBIX HOHOB METAJLIA;

0) NPUTSKEHUEM TTPOTUBOIOJIOKHO 3aPSXKEHHBIX HOHOB,;

B) 000OIIIECTBICHUEM AJIEKTPOHOB, MPUHAJIEKAIIUX JABYM COCEIHUM aTo-
Mam;

r) 00O0OIIEeCTBICEHUEM DJIEKTPOHOB, MPHUHAMICKAIIMX UYETHIPEM COCEIHUM
aToMam.

30. OCHOBHBIMH KOMITOHEHTAMH PE3WCTUBHBIX CHJIUIIAIHBIX CIUTABOB SBJISI-
I0TCS

a) KpEMHHI, 30J10TO;

0) 0JI0BO, JKele30;

B) KPEMHUM, aTFOMUHU;

') KPEMHHUI, XPOM, JKEJI€30

31. MexaHu3MOM CIOHTAHHOM MOJIIPU3AIMU 00JIaIal0T:
a) CErHETOXJICKTPHKY;

0) MUPOIEKTPUKH;

B) ITbE30JICKTPUKU;

I) OpraHuYeCcKue JUAJICKTPUKH.

7.2.2 IlpuMepHbBIii IepeyeHb 3aJaHUi VI pellleHus] CTAHAAPTHBIX 32124

1. Breiuncnure coOCTBEHHYIO KOHIIGHTPAIMIO HOCHUTENEH 3apsga B
kpemHuu npu T=300 K, ecnu mmpuna ero 3anpemeHHon 3061 AW=1,12 3B, a
s dexTrBHBIE Macchl IIOTHOCTH cocTostHUM  m¢=1,05mg, m,=0,56m;.

2. B coOcTBEHHOM repMaHuu LIMPUHA 3alpPelIeHHON 30HbI IPU TEMIIe-
patype 300 K paBna 0,665 »sB. Ha ckoibpko Hamo MOBBICUTH TEMIIEPATYPy, YTOOBI
YHUCJIO 3JIEKTPOHOB B 30HE IMPOBOJMMOCTH YBEIMYMWIJIOCH B JABa paza? Temmepa-
TYpHBIM HM3MEHEHHEM 3(()EKTUBHOM IMIOTHOCTH COCTOSHUN JI 3JIEKTPOHOB U
JBIPOK TP pacyeTe NpeHeOpeyb.

3. [Ipu nerupoBaHUM MOITYNPOBOJHHUKA JOHOPHBIMH IPUMECSMHU BPEMSI
YKU3HH HEOCHOBHBIX HOCHUTEJIEH 3aps/la YMEHBIIUJIOCh B IIATh pa3, a UX MOJBHXK-



HOCTh cHu3unach Ha 30%. OnpeaenuTs, Ha CKOJIBKO U3MEHMIACh TU(Py3nOHHAS
JUIMHA JIBIPOK TP JIETUPOBAHUU TOJIYIIPOBOJAHHUKA IO CPABHEHUIO C HEJIETHPO-
BAHHBIM MaTEPHAJIOM.

4, B kakux enuHHUIIaX BBIPAXKAIOT yleIbHOE 00BbEMHOE U YAENIbHOE IO-
BEPXHOCTHOE COMPOTUBIICHUS TUANEKTpUKOB? JlaiiTe onpeneneHuss 3Tux Gpuinde-
CKMX BennuyuH. lloueMy HMX SKCHEPUMEHTAIBHOE OMNPEACIICHHUE PEKOMEHAYIOT
MIPOBOJAUTH MPU MOCTOSIHHOM, M HE IIPU NMIEPEMEHHOM HAMPSHKEHUU, a TAKXKE Yepes
I MUH noce noJauu HaNpsKEHUs Ha JUAIIEKTPUK?

5. OnnHakoBO M OyJeT U3MEHSATHCS MPOOMBHOE HANPSHKEHUE BO3AYyXa,
€CJIM MPOU3BOJUTH €r0 HarpeBaHue: a) MpU MOCTOSIHHOM JIaBJICHUH; 0) MpH MO-
CTOSIHHOM 00bEMe.

6. [Touemy cuTamIbl U CHIIMKATHBIE CTEKJIA OJIMHAKOBOTO XMMHYECKOTO
cocTaBa 00JaAal0T Pa3HBIMU SJIEKTPUUECKUMH, MEXAHUYECKHUMH U TEIIO(PU3HY e-
CKMMU CBOWCTBaMuU?

7. YKaxure, CIEACTBUEM KaKOIO YHUBEPCAJIbHOIO 3aKOHA SIBIIIFOTCS
JMaMarHUTHbIE CBOMCTBA BenlecTBa. [loueMy mapaMarseTusMm, B OTJIMYHUE OT JIHa-
MarLetusMa, He yHuBepcaneH? Kak 3aBHCUT AuaMarHWTHass BOCIPUHUMYHUBOCTH
XUMHYECKOT0 3JIEMEHTA OT €ro Mecta B lleproaudeckoil cucremMe 3J€MEHTOB?

8. Beruncnnuth najeHue HanpsKeHUs HA MOJHOCTBIO BKIFOYEHHOM pPEO-
CTaTe, U3rOTOBJIEHHOM M3 KOHCTAaHTAHOBOW IPOBOJIOKM JIMHOW 10 M, mpu mioT-
HOCTH TOKa 5 A/MM. Y Ie/IbHOE CONPOTHBICHNE KOHCTAHTAHA IPUHATH PaBHEIM 0,5
MKOM M.

Q. [Ipu HanpsokenHoctn marHutHoro mnoyiss H = 400 kA/M MarHuroT-
BEp/bIN CIUIaB UMEET MarHUTHYH MHAyKOMio B = 1 Tn. OnpenennTs HaMarHu-
YEHHOCTb CIJIaBa.

10.  VYaempHOE compoTHBIIEHUE cepedpa Mpu KOMHATHON TeMIIepaType
pasHo 1,5-10° OM'M, a TeMmepaTypHbIi K03 MUIMEHT CONPOTHBICHHS COCTABIISET
4,1-10° K™. Onpemennth, Kak 1 BO CKOJIBKO Pa3 M3MEHHUTCS [UTHHA CBOGOLHOTO
mpo0era 3JeKTPOHOB Mpu HarpeBaHuu nposoaHuka ot 300 1o 1000 K.

11. TopouaanbHblil CEpACYHUK U3 MEPMAILIOA C BHYTPEHHUM JAUAMETPOM
30 MM 1 HapyxHbIM auameTpoM 40 MM umeer 0OMOTKy U3 200 BuTkoB. [Ipu npo-
NyCKaHUM 4epe3 oOMOTKy Toka 0.5 A B cepleuHUKE CO3JaeTCsi MarHUTHOE TI0JIe
uaaykuueit 1.5 Tn. Onpeaenuts MarHUTHYIO MPOHUILIAEMOCTh CEP/ICUHHKA.

12. U3 sKkcnepUMMEHTAIbHbBIX TJAHHBIX CIEAYET, 4YTO IPHU TEMIIepaType
700°C HaMarHM4eHHOCTh HACKIIICHMS YUCTOTO JKejie3a cocTapister 0,55 Hamarau-
yeHHocTy Hackimenus npu T =0 Ku 0,296 npu temneparype 750°C. Ilyrem
AKCTPAINOJISALNY SKCIIEPUMEHTANBHBIX JJAHHBIX HalauTe Temieparypy Kropu nis
xKenesa

13. Ha ckosibKko yBETUUMTCS yAeIbHAs TPOBOJIMMOCTh AHTUMOHM/ 1A MH/IMS
C COOCTBEHHOM AJIEKTPOIPOBOIHOCTHIO IIPU U3MEHEHUHU TeMIiepaTypsl oT 20 10
21°C, ecnu mmpuHa 3amnpenieHHoi 30u61 0,172 3B, a NoABM>KHOCTB JIEKTPOHOB U
IBIPOK M3MeHsiercs 1o 3akony T 2. Koa(HIUHeHT TeMIepaTypHOro H3MEHEHNUS
IIMPHHBI 3aNPEIeHHOM 30151 b = - 2,8- 10™ s3B/K.

14. Omnpenenutsh BpeMs, B T€UEHHE KOTOPOTO AJIEKTPOH MPOMAET pac-
CTOSIHME 1 KM [0 MEIHOMY HPOBOAY, €CIH yAEIbHOE conpoTuienue meau 0,017



MKOM - M, a pa3HOCTh IOTEHIMAJIOB Ha KOHLAx npoBoaHuka U=220B. 3a kakoe
BpEMSI 3JIEKTPOH MPOJIETUT 3TO KE PACCTOSHUE, IBUrasiCh 0€3 coyAapeHui, pu Toi
K€ Pa3HOCTH NMoTeHIManoB? KakoBo BpeMs nepeaun curuana’?

15. Karymka ¢ eppuTOBBIM TOPOUJATHHBIM CEPACUYHUKOM quameTpom 10
MM uMeeT UHAYKTUBHOCTB 0.12 I'n u cogepxkut 1000 BuTtkoB. OnpenenanuTs TOK B
KaTyIIKe, IpX KOTOPOM MAarHUWTHAas MHAYKUUA B cepaeunuke pasHa 0.1 To.

7.2.3 llpumepHbIii NepevyeHb 3aJaHUi AJ1s1 pellieHUus1 NPUKJIATHBIX 327124

1. PaccuunTaiiTe Maccy JIeTHpYyIOIIel H00aBKU MBIIIbsIKA, KOTOPYIO HEOOXOIUMO
BBECTH B IUJIaCTUHY KpemMHus oObemom 100 MM°, 9TOOBI IIPU PABHOMEPHOM
pacnpesieIeHud MPUMECH YAEIBHOE CONMPOTUBIIEHHWE KpHCTala Oblla PaBHO
0,01 Om-M. TTOABIKHOCTB SMEKTPOHOB IPHHSTH paBHoii 0,12 M%/(B-c).

2. Ilpu nanpspkennu 2 KB miockwii KOHAEHCATOp, M3TOTOBIEHHBIM U3 BBICOKO-
YaCTOTHOTO IUDJIEKTPHUKA, UMEET 3apsf 3,5 10° K. [Ipum 5TOM K€ HaNpsHKEHUU
u npu noseiieHnu temnepatypsl Ha 100 K 3apsg Bo3pactaer Ha 1%. Onpene-
JUTh JUAJIEKTPUYECKYIO NMPOHUIIAEMOCTh MaTepHalia U TeMIIEpaTypHbIHd KO3 (-
(GUIUEHT JUANEKTPUYECKOW TNPOHULIAEMOCTH, €CIM TONIIMHA JAUAJIEKTPUKA
MEX]y IJIaCTUHAMU KOHJIeHcaTopa h=2 MM, a miiomaab KaKI0u MIacTUHBL S= 5
cm’. Kakoii BBIBOJI MOXKHO CJIeIaTh O HAMGOJIee BEPOSITHOM MEXaHH3ME MOIIs-
pHU3aLMK TAaHHOTO JUAJIEKTPUKA?

3. UeMy paBHa akTHMBHAas MOIIHOCTh paccesHHs B Kabele C COMpPOTHBICHUEM
n3ossanuu 20 MoM ripu nocTostHHOM Hanpsbkennn 20 B?

4. V3BecTHO, YTO MPHU TEMJIOBOM MPOoOOE AMIIEKTPUK TONIIHUHON 4 MM IpoOuBa-
ercs npu HampsbkeHnu 15 kB Ha wactore 100 I'm. Ilpm xakom HanpsikeHUH
IMPOMBIIIEHHON 4aCTOThI MPOOBETCS TAKOM K€ JUAIEKTPUK TOJIIIMHON 2 MM?

5. Tlouemy mjist u30ysIIIu OOMOTOYHBIX MTPOBOJIOB TPaHCHPOPMATOPOB U IEKTPO-
JBUTaTEJIEW HUCTOJIB3YIOT TEPMOPEAKTUBHBIE, 4 HE TEPMOIUIACTUYHBIC JIAKH?

6. Kepamuueckuit koHIeHCaTOp eMKOCThIO 1,5 H® npu KOMHATHOM TeMIeparype
MMeeT TeMIIepaTypHblii Kod(pHUIMenHT eMkocTH .= -750-10°K™. M3o06pasute
(Ka4eCTBEHHO) TEMIIEpaTypHbIE 3aBUCUMOCTH €MKOCTH U (.3TOr0 KOHJIEHCAa-
Topa. YeMy GyaeT paBHa ero eMKOCTb IpH Temmeparype T= -40 C?

7. OnpeneiauTb MarHUTHYI HHAYKUWIO (DeppUMarHUTHOTO CEepAeYHHUKa, MoMe-
IIEHHOTO BHYTPh cojieHouaa JuyinHoH 1=20 cM ¢ urciom BuTkoB n=800, eciu 1o
obmotke mpoxoaut Tok 0,2 A, a sddexTuBHAsT MarHUTHas MPOHUIIAEMOCTb
cepaeunuka p=200.

8. Ompenenutb TeMIepaTypy, 10 KOTOPOl HarpeeTcsi allOMUHHUEBBIN MPOBOJI Ce-
yeHuem15 MMZ, nmuHor 1000 M, ecnu mo Hemy TedeT Tok 40A ,co3paroniuii
naJicHue HanpspkeHus 225 B.

9. Konnencarop emkoctbio 200 nd, U3roTOBIEHHBIM M3 IUIEHKU MOJMCTUPOIIA,
3apsikeH 10 HanpsbkeHus 100 B, a 3aTem OTKJII04E€H OT MCTOYHUKA HAMPSHKEHUS.
W3mepenns, npoBeneHHbIE Yepe3 S5 CyTOK, ITOKA3ajld, 4YTO Ha BBIBOAAX KOH-
neHcaropa coxpaHwiock Hampspbkenue 10 B. I[lpeneOperas moBepXHOCTHOM
YTEUKOM, ONMpPENENUTh CONPOTUBIIEHUE M30JSLUMU KOHJEHcaTopa. BrrauciauThb



ylieJIbHOEe 00BbEMHOE COMPOTUBJICHHUE IMOJUCTUPOJA, €CIH M3BECTHO, YTO €ro
JTUAJIEKTpUYEcKasi MPOHUIIAEMOCTh paBHa 2,5.

10.Kak M3MEHUTCS aKTUBHOE COINPOTHUBJICHHE KATYIIKH WHIYKTUBHOCTH, U3TO-
TOBJIEHHOM M3 MEIHOTO ITPOBOJA JIUAMETPOM 5 MM, Ha yactore 5 MIn, ecnu
MEJTHBIN MPOBOJI MOKPHITH ClIoeM cepedpa ToIHUHON 30 MKM.

11.Ha nuiactuny X-cpesa nbe303JIeKTPUYECKOro KBapiia ToJuuHoi h = 1MM B0
ocr X BO3ZeiiCTBYeT MexaHHUecKoe HampspkeHune o = 10 H/M? . Ompenenuts
Pa3HOCTh MOTEHUUAJIOB MEXKY MPOTUBOIIOIOKHBIMU IUIOCKOCTSIMU IUIACTHHBI,
€CITU B HAIIPABIICHUH OCH X ITbE30MO Ty Ih IPOJI0IBHOTO The30d¢pdekra diy = 2,3
- 10 Ki/H. JInaneKTpiaecKyio MpOHHIAeMOCTh KBapI[a IIPHHATH PAaBHOI 4,6.

12.1lpu KOMHATHOM TemmepaType TAaHTCHC YIJia TUANIEKTPUYECKUX MOTEPh YIbT-
padapdopa tg 8 =5 - 10 *, a npu noswmenny TemmepaTypsl 10 100°C oH
BO3pacTaeT B JBa paza. Yemy paBeH tgd 3TOoro marepuaina IpH TeMmIepaType
200°C? Bo cKoJbKO pa3 yBEJIMYMTCS aKTHBHAS MOIIHOCTH, BBIACIAIONIASCS B
BBICOKOYACTOTHOM ITPOXOJIHOM H30JIATOPE U3 3TOr0 MaTeprasa, Ipyu U3MEHEHUH
temneparypsl ot 20 go 200°C? M3meHeHneM ITUAIIEKTPUYECKON ITPOHULIAEMO-
CTH K€paMUKHU MTPEHEOpEeYb.

13.Ha nusnexTpuuecKyro MoJI0KKy HaHECeHa METaNInYecKast TNIeHKa TOJIIIMHON
0,1 mxM, umeromas Gopmy npsamoyroiabHuka pazmepamu 0,5%2,5 mm. Comnpo-
TUBJICHUE IIJICHKU NPU HaIpPSIKEHUH, NPHIOKEHHOM B IMPOJOJILHOM HANpaB-
nenuu, coctasisier 100 OM. OnpeaenuTs CONPOTUBIICHUE KBapaTa MICHKHU, a
TaKkK€ CONPOTHUBJIEHUE IJIEHKHM B MOMNEPEUYHOM HaNpaBJICHHH (HapajuielIbHO
MEHBIIEH CTOPOHE NMPSMOYTOJIbHUKA).

14.0OnpenenuTh KOAPLUUTHUBHYIO CHITY KOJIBLIEBOTO (PEPPOMArHUTHOIO CEPACUHUKA,
€CJIM ISl €ro pa3MarHU4MBaHUs 4yepe3 oOMOTKy, coaepskamtyto 100 BUTKOB,
TpedyeTcst mponycTuTh Tok 63 MA. Cpegnuii quaMetp KoJbia 20 M.

15.0npenenuth IIUHY OPOBOJIOKM U3 HuXpoma Mapku X20H80 mis HaMOTKH
MPOBOJIOYHOTO PE3UCTOpPa ¢ HOMUHAIOM | KOM, U IOMYyCTUMOW MOIIHOCTBIO
paccestnus 10BT. [Ipunsate napamerpsl matepuana npu 20°C : INIOTHOCTh TOKA
0,8 A/mm 2 , ynenbHOe conpoTtuBiienne 1,05 MkOm-Mm.

7.2.4 IlpumepHbIii NepeYyeHb BOMPOCOB /IJIs1 MOJATOTOBKH K 3a4eTy
Moayas «MaTepuajbD)

1. Kpucrannuueckasi CTpyKTypa TBEPABIX Tel. THUIBI XUMHYECKUX CBSI-
3eM.

2. Tunel Kpuctaymmyeckon pemerku. JlepekTbl  KpUCTATITMYECKOM
pemietkd. ToueuHble, JUHEHHBIE, MOBEPXHOCTHBIE, OOBEMHEIE.

3. OOpazoBaHue SHEPreTHYEeCKUX 30H B KpucTaiax. PaspelieHHbie U
3aMpenieHHbIE 30HBI.

4, Knaccudukanus mMarepuanoB Mo 3J€KTpUYECKUM CBoMcTBaM. Marte-
puainsl OC: BUJIbI, HA3HAYEHHE U NPEAbIBIsIEMbIE TPEOOBAHMUS.

5. [IpoBognukoBeie Marepuaibl. Omnpenenenue. Knaccudukarusa. Oc-

HOBHBIE CBOMCTBA U XapaKTEPUCTUKU NMPOBOIHUKOBBIX MAaTEPHAJIOB.
6. Matepualibl BBICOKOW MTPOBOJIUMOCTH.



7. Martepuanisl ¢ OOJIBIUINM YACIbHBIM COPOTHUBICHUEM.

8. AMoOpdHBIE METAIUTMYECKUE CIIABBI. DIEKTPUUYECKUE, MEXaHUUYECKUE,
KOPPO3HOHHKIE cBoMcTBa. O0IAaCTH TPUMEHEHUSI.
Q. KoHTakTHbIE IBIEHUS HA TPAHUIIAX METAIOB. TepMO3IEKTPOIBH-

Kymas cuna. CrijiaBsl JUisl TEpMOTNap, UX OCHOBHBIE CBOMCTBA U IPUMEHEHHE.

10. TIlpunou u dmarocel. Msrkue u TBepAbIe MPUIIOU, 00JIACTh UX MPUMeE-
HEHUs. AKTUBHBIC, OECKUCIOTHBIEC U AKTUBUPOBAHHBIE ()ITFOCHI.

11. TlomynpoBoaHukoBble MaTepuainbl. Omnpenenenue. Knaccudukarms.
OcHoBHBIE XapakTepUCTHUKU. COOCTBEHHBIE M MPUMECHBIE MOJIYIPOBOJHUKH.
KoHuenTpanus HocuTenen 3apsaa

12.  TIlpoctsie momymnpoBoauuku. CroiictBa. [Ipumenenue.

13. Xwumuueckue coelWHEHUs MONynpoBoaHMKOB. CBoiicTBa. [Ipumene-
HUE.

14.  Iusnextpuueckue marepuainsl. Onpenenenue. Knaccugpukanus.

15.  Tlonspuzauust u3JIEKTPUKOB. MeXaHU3MBbI MOJIIPU3ALIUY.

16. OcHOBHbIE XapaKTEPUCTHUKU  JIUIIEKTPUKOB:  JAUDJIEKTpUUYECKas
IIPOHULIAEMOCTD, 3JIEKTPOIPOBOJHOCTh, JUICKTPUUECKHE IOTEPH, YJIEIBHOE
00BEMHOE U TIOBEPXHOCTHOE COMPOTUBIICHUS. AOCOPOLIMOHHBIE U CKBO3HBIE TOKH.
ConpoTuBIIEHHE N30JISLHH.

17. OcoOGeHHOCTH 3JIEKTPONPOBOJHOCTH AUDJIEKTPUKOB B PAa3IMUYHBIX ar-
peraTHbeIX COCTOSTHUSX.

18. TIlaccuBnbie amdnexTpuku. [lomumepsl, kinen n kommayHasl. Heopra-
HUYECKHE CTEKJIA, CUTAJUIbl, KepaMUKa. TUIBI U OCOOEHHOCTH KEPAMUKH, MTPUM €-
HEMOM B MHOTOCJIOMHBIX KEPaMHUYECKUX KOHAEHCATOpPax I IOBEPXHOCTHOIO
MOHTaXa.

19. AKTHUBHBIC NUAINEKTPUKH U UX npuMeHeHHe. CIOHTaHHAs MOJSIpU3a-
LUS U CErHETO3JIEKTpUKHU. [Ibe303nexTpuku. [Tuposnexktpuku. Dnekrpetsl. Kuakue
KpPHUCTaJLIBI.

20. MarunutHeie matepuansl. [Ipupona deppomarnerusma. [lomeHHas
CTpyKTypa. HavanpHasg KpuBas HaMarHM4MBaHWSA. MAarHuTHBIM THUCTEpPE3UC.
KospuutuBhaas cuna. Ueaykuus HacelieHus. BiavsHue Temiiepatypbl Ha CBOMCTBA
deppomarHeTUKoB. MarHUTOMSATKHUE MaTepuaibl. MarHUTOTBEp/Ible MaTepHAIbI.

Monayab «KoMnoHeHTbI»

1. KomnonenTter OC. Onpenenenne. Knaccudukarms. O0mue xapakre-
puctuku KoMrnoHeHToB JC. BiusiHue BHEIIHUX BO3JECHCTBUI HA XapaKTEPUCTUKHU
KOMITOHEHT.

2. Pesuctopsl. Onpeneneuue. Kmaccudukanus. MapkupoBKa v yCIIOBHOE
rpaduaeckoe o6o3HaUeHNE PE3UCTOPOB. OCHOBHBIE TEXHHUUECKHE XapaAKTEPUCTUKH
pe3uctopoB. KOHCTpyKIus pE3UCTOPOB M HCIOJIb3YEMbIE MATEPUAIIBL.

3. CrnenuanbHbIE TUITBI PE3UCTOPOB: TEPMOMETPHI CONPOTUBIICHUS, JAT-
YUKW TOKA, TEPMUCTOPHI, MO3UCTOPHI, BAPUCTOPHI, (POTOPE3UCTOPHI, MATHUTOPE3 U-
CTOPBI, TEH30PE3UCTOPbl. OCHOBHBIE MTAPAMETPHI U TPUMEHEHHE.



4, Konnencatopel. Omnpenenenue. Kiaccudukanus. MapkupoBka u
yCIIOBHOE Tpaduueckoe

o0o3HaueHne. OCHOBHBIE PJEKTPUUECKUE XAPAKTEPUCTUKN KOHIEHCATOPOB.

S. KoHcTpyKkIusi KOHJIEHCATOPOB W HUCIOJIb3yeMble Marepuaibl (Kepa-
MUYECKUE, CIIOASHBIC,

CTEKJISIHHBIE U CTEKJIOKepaMUYECKHE KOHAEHCATOPhl, KOHAEHCATOPHl C Ta-
3000pa3HBIM JAUAJIEKTPUKOM, BAPUKOHbI, OKCHUIIHBIE (RJIIEKTPOIUTHYECKUE) KOH-

JIEHCATOPBHI).

6. Karymkn nHnyktuBHOCTH. OCHOBHBIE XapaKTEPUCTUKUA. MapKUpoBKa
U yCJIOBHOE 00o3HaueHne. KoHCTpyKIuM KaTylek HHIyKTUBHOCTH

7. Hpoccemu. Tpaunchopmatopsl. Onpenenenne. Kiaccudukarus.

8. [1onynpOBOJHUKOBBIE KOMIIOHEHTBI. JJEKTPOHHO-IABIPOYHBIM IEepe-
X0x

9. [TomynpoBonHukoBbie nuoabl. Knaccudukanusa. OcHOBHBbIE Xapak-

TepUCTUKU. BeimpsimuTenbabie 1uoabl. CTaOMIUTPOHBI.

10. Wwmnynscubie auonbl. Juonasl [lorTku. Bapukarnsr.

11. Jdwuonst CBY. duox I'anna. TyHHENbHBINA TUO.

12.  bunonspusiii Tpanzuctop. Koncrpykuus. OCHOBHbIE XapaKTepUCTH-
KH.

13.  Ilonesoii Tpan3uctop. Koncrpykius. OCHOBHBIE XapaKTEPUCTHKHU.

14.  Tupucropsl.

15. HHTerpanbHbIE CXEMBI.

16. KBapiieBbie U KepaMHUECKHE PE30HATOPHI.

17.  TIpe30dneKTpuuecKue YCTPONCTBA Ha TMOBEPXHOCTHBIX U OOBEMHBIX
aKyCTUYECKUX BOJHAX: PE30HATOPHI, JIUHUU 3aAepKKH, PpuabTpel. Obmactu npu-
MEHEHUSI, OCHOBHBIC KOHCTPYKITUU U TIapaMETPhI.

18. ®ortopesuctopsl, GOTOINOIBI, POTOTPAHIUCTOPHI.

19.  OnTpoHsL.

20.  IIpubGopsl ¢ 3aps10BOH CBA3BIO.

21.  [lomympoBOJHUKOBBIE CBETOIUOIBI U JIA3€PHI.

22. XUIKOKpHCTAUIMUYECKHUE WHIMKATOPHI U JUCILICH.

23. Tuner snekrpuyeckux coeaunurenen. [lapamerpel 3ieKTpUYECKUX
KOHTaKTOB. MI3HOC 3yieKTpudecKknX KOHTAKTOB. OCOOCHHOCTH (DYyHKITMOHUPOBAHUS
AIIEKTPUYECKUX KOHTAKTOB Ha BBHICOKMX YacTOoTax. OCHOBHBIC TPEOOBAHUS K DJIEK-
TPUYECKUM KOHTAKTaM. Pa3HOBHIHOCTH DJICKTPHUCCKHX KOHTAKTOB M MPUMEHS C-
MBI€ MaTEPUAJIbI.

7.2.5 IlpumepHbIii IepeyeHb BONPOCOB /1JIsl MOATOTOBKH K IK3aMeHYy

He npenycMoTpeHO y4eOHBIM TUIAHOM

7.2.6 MeToauka BbICTaBJIeHHs] OLEHKH NPH MPOBeJAeHUU MPOMEKYTOY-
HOHM aTTecTaluu

3auéT MPOBOAMUTCS TO TECT-OMETaM, KaXIblii U3 KOTOphIX coaepxkut 10
BOIIPOCOB M 3a7auy. Kaxaplii MpaBUIIbHBIN OTBET HA BOMPOC B TECTE olleHuBaeTcs 1
Oamtom, 3amava onernBaercs B 10 6amos (5 6amioB BepHOE penieHue u S5 0amion
3a BEpHBIN OTBET). MakCcUMallbHOE KOJIMYeCTBO HabpaHHBIX OamioB — 20.

1. Ouenka «He 3a4TEHO» CTAaBUTCS B Cllydyae, €CJIM CTYACHT HaOpas MeHee 6



0aJuIoB.
2. O1eHKA «3a4TEHO» CTaBUTCS B CiIydae, €CIu CTyJCHT HaOpaji He MeHee 6
0aJuI0B

7.2.7 TlacnopT O1leHOYHBIX MATEPHAJIOB

Ko
KonTponupyemsle pa3aensl A . | HaumeHnoBanue oieHOYHOTO
Ne n/mt KOHTPOJIUPYEMOI
(TemMbl) TUCUUTITAHBI CpeacTBa
KOMTIETCHITNH
Monyab «MaTepuajabnDy
1 Haznauenwue, crpoeHue u oc- OIIK-1 Tect, oTtyeT o mabopaTopHOI
HOBHBIE CBOMCTBa MaTepHUajIoB paboTe, BOIIPOCHI K 3a4eTy
AJIEKTPOHHBIX CPEZCTB
2 KoHcTpykImoHHBIE MeTaNIIINYE- OIlK-1 TecT, oTyeT 0 1abopaTopHOit
CKHEC 1 HCMCTAINIMYECKUEC Ma- pa60Te, BOIIPOCHI K 3a4ETY
TepHAbL.
3 [TpoBOAHUKOBBIE OIIK-1 TecT, oTyeT 0 1abopaTopHOit
MaTepHalibl pa60Te, BOITPOCHI K 3a49€CTy
4 [TonyrpoBOTHHKOBEIE OIlK-1 TecT, oTyeT o 1abopaTopHOit
MaTepualibl paboTe, BOMPOCHI K 3a4eTy
5 JlupnekTprudeckue MaTepHuabl OIlK-1 TecT, oTyeT 0 1abopaTopHOit
pabote, BOMPOCHI K 3a4€Ty
6 MarsuTHbIE MaTepUaIIbI OIlK-1 TecT, oTyeT 0 1abopaTopHOit
paboTe, BOIPOCHI K 3a4eTy
Monyab «KoMIIOHEHTbI»
7 [TaccuBHBIE TUCKpPETHBIE OIlK-1 TecT, oTyeT 0 1abopaTopHOit
KOMITOHEHTHI paboTe, BOIPOCHI K 3a4eTy
8 [TonynpoBOIHUKOBBIE OIIK-1 Tect, oTuet o 1abopaTopHOii
KOMITOHEHTHI paboTe, BOIPOCHI K 3a4eTy
9 OunbTpsl. YCTpoiicTBa OIIK-1 Tecr, oTueT 0 n1abopaTopHOU
3aJCPIKKH pabote, BOIIPOCHI K 3a4eTy
10 AKYCTO3JI€KTpOHUKA OIIK-1 Tecr, oTueT 0 n1abopaTopHOU
pabote, BOIIPOCHI K 3a4eTy
11 KomMmyTannonHsie ycTpoiicTBa u OIIK-1 Tecr, oTueT 0 n1abopaTopHOU

QJICKTPUICCKUC COCANUHUTCIIN.

pabote, BOIIPOCHI K 3a4eTy

7.3 MeToanueckue MaTepualibl, onpeaejasole Mpoueaypbl oleHUuBa-
HHSI 3HAHU A, YMEHH I, HABBIKOB M (MJIM) ONbITA AeSITeJIbHOCTH

TecTupoBaHue OCYyIIECTBISIETCS, JIMOO MPU MOMOIIM KOMIBIOTEPHOU CucC-
TEMbl TECTUPOBaHMS, JMOO C HCIOIH30BAHUEM BBIJIAHHBIX TECT-3aJaHUil Ha Oy-
MaxHOM Hocutene. Bpemst tectupoBanust 30 MuH. 3aTeM OCYIIECTBISIETCS TMPO-




BEpKAa TECTa HK3aMEHATOPOM M BBICTABIISETCS OLIEHKA COIVIACHO METOJHMKE BBI-
CTaBJICHUS OLICHKHU MIPH MPOBEACHUU IPOMEKYTOUHOM aTTeCTAlUH.

Pemenne cranmapTHBIX 3a/1ay OCYIIECTBISETCA, JTUOO MpPU MOMOIIU KOM-
MBIOTEPHON CUCTEMBI TECTUPOBAHUS, TUOO C UCIOIH30BAHUEM BBIJIaHHBIX 3a71a4 Ha
OymaxxHoM Hocutene. Bpemsi pemenus 3amauy 30 MuH. 3aTeM OCYLIECTBISETCS
IIpOBEpKa pelIeHus 3aJja4 SK3aMEHATOPOM U BBICTABIISIETCS] OLIEHKA, COTJIACHO Me-
TOJIMKE BBICTaBJICHUS OLICHKHU MIPU MPOBEICHUU TPOMEKYTOUHOM aTTeCTaIiH.

Pemenne npukiaaaHbIX 3a/1a4 OCYIIECTBISIETCS, TUOO TMPU MOMOIIU KOMITb-
IOTEPHON CHUCTEMBI TECTUPOBAHUS, JTMOO C MCIIOJIb30BAHUEM BBIIAHHBIX 3a/1a4 Ha
OymaxkxuoM Hocutene. Bpems pemenus 3amad 30 mMuH. 3aTeM OCYUIECTBIIAETCS
IIPOBEpPKa pelIeHUs 3aJa4 3K3aMEHATOPOM U BBICTABIISIETCS] OLIEHKA, COIJIACHO Me-
TOJMKE BBICTaBJICHUS OLICHKU IIPU MPOBEAECHUU IPOMEKYTOUHOM aTTeCTALNH.

8 YYHEBHO METOAUYECKOE U UTH®POPMALIMOHHOE
OBECIIEYEHUE JNCIUIIJINHBI)
8.1 Ilepeuennb yueOHOM JUTEPATYPbl, HEOOXOAMMOM /1JIsI OCBOEHHS M C-
HUILTHHBI

1. Ilerpos, K.C. Paguomarepuansli, paJIliOKOMIOHEHTbl M JJIEKTPOHHUKA :
yue6. mocodue / K.C. ITerpos. — CII6. : ITutep, 2006. — 522 c.

2. IOpxoB, H. K. TexHonorust mpou3BoACTBa JIEKTPOHHBIX CPEACTB [DIeK-
Tpouusnii pecypc] / H.K. HOpxoB - 2-e wusnm., wucop., [gom. -
Cankr-lletepOypr : Jlanb, 2021. — 480 c. — Knura u3 xosuiekuuu Jlanp -
WNmxenepHo-rexanueckue Hayku. — ISBN 978-5-8114-1552-6. — URL:
https://e.lanbook.com/book/168617

3. XynskoB, FO.B. Karymku WHIYKTHBHOCTH [DJIEKTPOHHBIN pecypc]
yuebHoe nocobue / FO.B. XyaskoB, BopoHex. roc. TexH. yH-T, Kad. pa-
JIAO3JIEKTPOH. YCTPOMCTB M cUCTEeM. — BopoHex : BopoHexckuil rocy-
JApCTBEHHBIN TEXHUUECKU yHUBEpcHUTET, 2017. — 140 c.

4. Tlporpamma, METOAMYECKHE YKa3aHMsI IO CAMOCTOSTEIbHOW pabore u
KOHTPOJIBHBIE 3aJaHusl N0 JUCLUIUIMHE «MaTrepualoBeeHue U Mare-
puansl POC» misa cryneHtroB cneuuansHocTH — «lIpoekTnpoBanue u
TEXHOJIOTHSI PaJUO3JIEKTPOHHBIX CPEJICTB» 3a04UHOM M oyHOU Gopm 00y-
yenusi / Kad. pammosnexktponHsix ycrpoiictB u cuctem; Coct. A. B.
UYepnspimos. - Boponex : ['OYBIIO "BopoHexckuil rocyaapCTBEHHbBIN
texHnueckui yausepcurer', 2010. — 46 c.

5. Meroanueckue yka3zaHus K JIaDOpaTOpHbIM paboTaM MO JUCHUIUIMHE
«Marepuanabl U KOMIIOHEHTBI 3JIEKTPOHHBIX CPEACTB» IO HAIpPaBICHUIO
11.03.03 «KoHCTpyHMpOBaHME U TEXHOJOTHUSl DJIEKTPOHHBIX CPEACTB)»
(npoduns  «lIpoexkTupoBaHME U  TEXHOJIOTHS  PATUOIIEKTPOHHBIX
cpeacTB») Bcex Gopm obyueHus [DaekTponnsiii pecypc] / PI'BOY BO
«BOpOHEKCKHI TOCYIapCTBEHHBIM TEXHUYECKUH YHHMBEPCUTET»; COCT.:
10.B. XynsxoB. — Boponex, 2021. — 55 c. — Pexum nocryna: 484-2021
MATEPUAJIBI U KOMITOHEHTHBI DJIEKTPOHHBIX CPEACTB

6. Yepnsimos, A.B. Paquomarepuansi : yue0. nocodue. Y.1 : Oprannueckue
Y HEOpraHWYECKUEe JUAIEKTpruueckue marepuaisl. - Boponex : [OYBIIO



https://e.lanbook.com/book/168617
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=484-2021%20%D0%9C%D0%90%D0%A2%D0%95%D0%A0%D0%98%D0%90%D0%9B%D0%AB%20%D0%98%20%D0%9A%D0%9E%D0%9C%D0%9F%D0%9E%D0%9D%D0%95%D0%9D%D0%A2%D0%AB%20%D0%AD%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%AB%D0%A5%20%D0%A1%D0%A0%D0%95%D0%94%D0%A1%D0%A2%D0%92.pdf&reserved=484-2021%20%D0%9C%D0%90%D0%A2%D0%95%D0%A0%D0%98%D0%90%D0%9B%D0%AB%20%D0%98%20%D0%9A%D0%9E%D0%9C%D0%9F%D0%9E%D0%9D%D0%95%D0%9D%D0%A2%D0%AB%20%D0%AD%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%AB%D0%A5%20%D0%A1%D0%A0%D0%95%D0%94%D0%A1%D0%A2%D0%92
http://bibl.cchgeu.ru/MarcWeb2/Download.asp?type=2&filename=484-2021%20%D0%9C%D0%90%D0%A2%D0%95%D0%A0%D0%98%D0%90%D0%9B%D0%AB%20%D0%98%20%D0%9A%D0%9E%D0%9C%D0%9F%D0%9E%D0%9D%D0%95%D0%9D%D0%A2%D0%AB%20%D0%AD%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%AB%D0%A5%20%D0%A1%D0%A0%D0%95%D0%94%D0%A1%D0%A2%D0%92.pdf&reserved=484-2021%20%D0%9C%D0%90%D0%A2%D0%95%D0%A0%D0%98%D0%90%D0%9B%D0%AB%20%D0%98%20%D0%9A%D0%9E%D0%9C%D0%9F%D0%9E%D0%9D%D0%95%D0%9D%D0%A2%D0%AB%20%D0%AD%D0%9B%D0%95%D0%9A%D0%A2%D0%A0%D0%9E%D0%9D%D0%9D%D0%AB%D0%A5%20%D0%A1%D0%A0%D0%95%D0%94%D0%A1%D0%A2%D0%92

«Boponexckuil rocyaapcTBEHHBIN TexHUUECKHil yHusepcuter», 2007. —
185 c.

7. Yepnsimon, A.B. Paguomarepuansl : Yueb. mocobue. YU.2 : [IpoBoaHu-
KOBBIE, TMOJYNPOBOJHUKOBBIE U MAarHUTHbIE MaTepualibl. — BopoHex :
I'OYBIIO «BopoHEXKCKHM TOCydapCTBEHHBIM TEXHUYECKHN YHHBEpPCH-
tety, 2008. — 235 c.

8.2 Ilepeyenb HMH(MOPMANMUOHHBLIX TEXHOJIOTHI, HCHOJb3yeMbIX MPH
OCYLIECTBJICHHMH 00Pa30BaTeJbLHOI0 Mpouecca no JMCHUILUINHE, BKJIKYas Ie-
peYeHb JMUEH3HOHHOI0 NPOrpaMMHOIO odecmeyeHUs, pecypcoB HHGpopma-
LMOHHO-TEJIEKOMMYHUKANUMOHHON ceTH «HTEepHeT», COBPpeMEHHBIX Mpodec-
CHOHAJIbHBIX 023 JaHHBIX U HHGPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:

[lepeuens [10, BkiItoUas nepedyeHsb JULUEH3MOHHOTO TPOrpaMMHOI0 odecrie-
YCHUS:

OC Windows 7 Pro;

Media Player Classic Black Edition;

Google Chrome;

Microsoft Office 64-bit
Kowmmnac 3D;

DesignSpark PCB;

Altium Designer
Pecypchbl nHGOpMAITHOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHEeT:
http://window.edu.ru — eauHOE OKHO J0CTyIa K HHGOPMAIMOHHBIM pecyp-

cam;

http://www.edu.ru/_ — denepanbHblii mopran «Poccuiickoe 00pa3oBaHHEy;

Oo6pazoBatenbubiii optan BI'TY;

http://www.iprbookshop.ru/ — snektponHas OMOIMOTEUHAs CHCTEMA
IPRbooks

[MpodeccronanbHpie 6a3bl AaHHBIX, WH(OOPMAIIMOHHBIC CIPABOYHBIC CHC-
TEMBI:

http://Aww.Kit-e.ru/ — DnextponHas Bepcusi xypHaia «KOMIIOHEHTBI ¥ TEXHO-

jorum» 1 apxus ¢ 1999 rona;

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIs1
OCYHECTBJIEHUSA OBPAZOBATEJIBHOI'O ITPOLHECCA
YueOHas ayauTopusi 1Jisg NPOBEICHUS JICKIIMOHHBIX 3aHATHM, OCHAIlCHHAS
CIIEAYIOIIMM 000PyI0BaHUEM:

—  TIEPCOHAIBHBINA KOMIIBIOTEP C YCTaHOBJIEHHBIM 10, MOAKIIOYEHHBIN K
CETU UHTEPHET;

—  JI0CKa MarHUTHO-MapKepHasi;

—  MYJIbTUMEIUWHBIN TPOEKTOP HA KPOHIITEHUHE;

—  DKpaH HACTCHHBIN;

—  y4eOHO-HarjgHble MOcoOus, OOecreunBalOUUe TEMaTUYECKUe WJl-
JOCTPALIU


http://window.edu.ru/
http://www.edu.ru/
http://www.iprbookshop.ru/
http://www.kit-e.ru/

VYyebnast aynuropus (Jrabopatopuisi) A MPOBEIASHUS JTAOOPATOPHBIX 3aH -
TUH, OCHAILIEHHAS CIEAYIOINUM 000pyAOBaHUEM:

- NEPCOHANIbHbIE KOMIMBIOTEPHI ¢ ycTaHOBIEHHBIM [1O, amynsropamu
KP580 u EMURK286, noakiatoueHHble k cetu MaTepHer — 14 mit.;

- ncrtouHuk muranusgs HY3020E- 9350 — 6 mir.;

- UCTOYHUK muTaHus b5-49 — 3 mrt.;

- ocruiorpag GDS — 5 mit.;

— ociuiorpad nudposoii 3anomuHaronuii OIL3C02;

- YHUBEpCalbHbIN reHeparop curiaioB DG1022 — 4 mr.;

- udposoit ocrmuiorpad MSO2072A;

- AJIEKTpOHHAA Nporpammupyemas Harpyska AEL-8320 — 4 mit.;

- BOJIbTMETp B7-16A;

— yactoromep MS6100;

- gactoromep Y3-35A

[Tomenenune (UntanbHbIi 3a1) ISl CAMOCTOSITEIBHON paOOThI C BBIXOJIOM B
ceTb «MHTEpHET» M JOCTYNOM B 3JIEKTPOHHO-OMOIMOTEYHBIE CUCTEMBI U DJIEK-
TPOHHO-UH(MOPMAIIMOHHYIO CPely, YKOMIUIEKTOBAHHOE CIEAYIOIIMM 000pyI0Ba-
HUEM:

- MEPCOHAIbHBIE KOMIIBIOTEPHI € YCTaHOBIEHHBIM 110, moakItoueHHbIE
k cety UaTtepner — 10 mt.;

- MIPUHTED;

— MarHUTHO-MapKepHas JOCKa;

- MEPEHOCHBIE KOJIOHKU;

- NEPEHOCHON MUKPO(OH.

10 METOAUYECKHUE YKA3AHUSA UISA OBYYAIOIIUXCS IO
OCBOEHMUIO JUCHUIIJINHBI

[To nucuumniune «MaTepuansl U KOMIIOHEHTBI 3JIEKTPOHHBIX CPEACTBY» YH-
TAIOTCSl JIEKITH, IIPOBOJISITCS JIa0OpaTOpHBIE PAOOTHI.

OcHOBOI M3yuyeHUS NUCLUUIUIMHBI SIBISIFOTCS JIEKIMU, Ha KOTOPBIX H3Jara-
I0TCsl HanOoJiee CYHIECTBEHHBIE M TPYJHbIE BOMPOCHI, a TAaKXKE€ BOIMPOCHI, HE Ha-
HIeIIIMe OTpakeHUs B yueOHOU jurepaType. JIekiuu npeacranisier co0oi cucre-
MaTHYECKOe, MOCIIeIOBATEIFHOE U3JI0KEHNE yueOHOro MaTepuaia. ITo — OJHa U3
BaXHEHIMX (opM y4eOHOTO mpolecca U OJWH W3 OCHOBHBIX METO/OB IMpernoja-
BaHUs B By3e. Ha nmekuusax oT cTyaeHTa TpeOyeTcsi He MpoCcTO BHUMAaHUe, HO U ca-
MOCTOSITEIbHOE 0OpPMIICHHE KOHCTIEKTa. KauecTBeHHBIN KOHCIEKT JOJIKEH JIETKO
BOCTIPMHUMATKCS 3pUTENBHO, B 3T0 TEKCTE CIeAyeT coOmoaaTh ab3albl, BEIACIATH
3aroJIOBKH, MPOHYMEpOBaTh (HOPMYIIbI, TOJIEPKHYTh TEPMUHBI. B KauecTBe 1eH-
HOT'O COBETa PEKOMEHIyeTCs 3alUChIBaTh HE KaX10€ CJIOBO JIEKTOpa (MHAYE MOKHO
NOTEPSATh MBICIIb M HA4YaTh MHCATh aBTOMAaTUYECKH, HE BHUKAs B CMBICH), a TIOCTa-
paTbCsl MOHITH OCHOBHYIO MBICIb JIEKTOPA, a 3aTEM 3aliCcaTh, UCIOJIb3Ysl IOHSATHBIC
COKpalieH

JIaGopatopHbie pabOThI BBIMOIHSIOTCS Ha J1a0OpaTOPHOM OOOpY/IOBAaHUU B



COOTBETCTBHH C METOJMKAMH, TPUBEICHHBIMHU B YKA3aHUIX K BHITIOJTHEHUIO padoOT

JlabopaTopHbie pabOThI BaXKHBI TEM, UTO AESITEIBHOCTh CTYJEHTOB MpUOIIH-
KAETCS K JIeATeNIbHOCTH WHXKEHEepa, CIIOCOOCTBYSI MPUOOPETEHUIO HABBIKOB HCCIIE-
JIOBATEJIbCKOM pabOThl, OCBOEHUIO METOJUKH IKCIIEPUMEHTAIBHOU paboThl, O3HA-
KOMJICHUIO C PaJHOAJIEKTPOHHBIM O00OpyAOBaHHEM, OOYUYEHHUIO IMpaBuiiaM 0e30-
MacHoOM paboThI ¢ 000PYTOBAHUEM.

CamocrosiTenbHasi paboTa CTYJIEHTOB CIOCOOCTBYET INIyOOKOMY YCBOCHHIO
y4eOHOro MaTepuana U pa3BUTUIO HABBIKOB caMooOpa3oBaHus. CaMOCTOSATEIbHAS
paboTa npeanoaaraeT UEIbIi psiji COCTABISIONIUX (CM. TAaOJIUILY HUXKE).

Kpome 6a30BbIX y4eOHMKOB PEKOMEHIYETCSI CAMOCTOATEIBHO HCIIOIb30BATh
uMeroImuecs B OnbaroTeke yaeOHo-MeTonnueckne nocoous. HezaBucumo ot Buma
yuyeOHHKa, padoTa ¢ HUM JOJDKHA MPOMCXOAHMTHh B TEUEHHE BCEro cemecrpa. -
dbexTuBHEE paboTaTh ¢ yUeOHUKOM HE TIOCIIE, a nepe iekuuen. [Ipu o3HakoMiieHnn
C KaKUM-JIMOO pa3lieJIoM PEKOMEHIYETCSl TPOYUTATh €ro IEIUKOM, CTapasiCh yIO-
BUTH OOIIYIO JIOTUKY H3JIOXKEHUSI TeMbl. [Ipy MOBTOPHOM YTEHUH XOPOIIO aKIEH-
TUPOBaTh BHUMAHUE Ha KJIFOUYEBBIX BOMPOCAX W OCHOBHBIX Teopemax ((popmyax).
PexomeHmyeTcst COCTaBIISITh MX KPATKUI KOHCTICKT.

Crernenb yCBOEHHS MaTepuasia poBEPsIeTCs CICTYIOIUMH BUIaMU KOHTPOJIS:

— TeKylui (o1mpoc, TECTUPOBAHUE, TUTIOBBIC PACUETHI);

— MPOMEXKYTOUYHBIN (3a4eT, 3a4EeT C OLEHKOM, KypCOBOM MPOEKT, KypCo-
Bas paboTa, SK3aMEH); M0 AUCITUIUITMHE «MaTeprabl 1 KOMIIOHEHTHI SJIEKTPOHHBIX
cpeacTB» hopMON MPOMEKYTOYHOM aTTECTAIIUH SIBJISICTCS 3a4eT

Bun yueOHbIX

. JleATenbHOCTh CTyIEHTA
3aHATUI

Jlekms Hanucanne koHCnIEKTa TEKIUI: KPATKO, CXEMATUYHO, TOCJIE0BATEIBHO
(buKCUpOBaTh OCHOBHBIE MOJOKEHHS, BBIBOJBI, (POPMYITHPOBKU, 00600-
LIEHMsI; TIOMeYaTh Ba)KHBIE MBICIIH, BBIIEISATH KJIIOUEBBIE CIIOBA, Tep-
MuHBI. [IpoBepka TEpMHMHOB, MOHATHI C MOMOLIBIO SHUUKIONEINH,
CIIOBapei, CIPaBOYHUKOB C BBIIUCHIBAHUEM TOJKOBAaHUN B TETPalb.
O06o3HaueHue BOIMPOCOB, TEPMUHOB, MaTepuasla, KOTOPbIE BBI3BIBAIOT
TPYIHOCTH, IIOUCK OTBETOB B PEKOMEHIyeMOW nureparype. Ecimm ca-
MOCTOSITEIbHO HE ynaeTcs pazodparbcs B Marepuaie, HeoOXOIUMO
chopMyIMpOBaTh BOMPOC U 3aJaTh MPENoJaBaTelio Ha JIEKIUN WM Ha
IIPAKTUYECKOM 3aHSATHH.

JlabopaTtopHas pabota |JlaGopaTopHbie paOOThI MO3BOJAIOT HAYYUTHCS MIPUMEHSATH TEOPETHYE-
CKHe 3HaHUsI, TOTyYeHHbBIC Ha JIEKIIMU IPU PEIICHUH KOHKPETHBIX 3a/1a4.
UroObl Hambosiee paroHAIEHO W TIOJTHO HCIIOJB30BaTh BCE BO3MOK-
HOCTH JIaOOPATOPHBIX I MOJATOTOBKH K HUM HEOOXOIUMO: U3YUUTh-
JISKIIHIO TI0 COOTBETCTBYIOMICH TEME, 03HAKOMHTCS ¢ COOTBETCTBYIOIUM
paznenom ydeOHUKa, mpopaboTaTh JOMOJHUTENBHYIO TUTEPATYPY, pe-
INWUTH 3aa4U U BBIIIOJTHUTDH APYTUC MMCbMCHHBIC 3aIaHU .

CamocrosarenbHass  |CamocTosiTenbHas paboTa CTYIEHTOB CIIOCOOCTBYET TIIyOOKOMY Yyc-
pabota BOEHHIO y4eOHOr0 MaTepHalia U pa3BUTHIO HaBBIKOB CaMO00pa30BaHusl.

CamocrosTenbHas paboTa npeanoaaraeT ciaeIyrollue COCTaBISIOINE:

- paboTa ¢ TeKCTaMU: yueOHMKaMH, CIIPAaBOYHUKAMU, JTOTIOJTHUTEIbHOM

JTUTEPATypPOM, a TAKXKe MPOPaOOTKA KOHCIIEKTOB JICKIIHIA;

- BBINIOJIHEHUE JIOMAIIHUX 33JaHUN U PacyeTOB;




- paboTa HaJl TeMaMu JUIsl CAMOCTOATEIBHOTO U3Y4EHUS;
- yuacTue B paboTe CTy/IeHUYEeCKUX HayYHBIX KOH(pEpEHIIN, OMUMITHAT;
- IOATOTOBKA K MPOMEKYTOYHOU aTTECTALNN.

IloaroroBka K ['0TOBUTHCS K MPOMEKYTOUHOM ATTECTALUU CIAEAYET CHCTEMATUUECKH, B
MIPOMEKYTOUYHOU TEUEHHE BCEro cemectpa. MIHTEeHCMBHAs MOATrOTOBKA JOJKHA HAYaThCs
aTTecTaluu HE MO3/HEE, YEM 3a MECAL-TIOJITOpPA J0 MPOMEKYTOUYHOW aTTECTAlUU.

Z[aHHBIe nepea 3a4€TOM TPH AHA 3(1)(1)CKTI/IBH66 BCCI'0 UCIIOJIB30BAaTh IJI
IIOBTOPCHUA U CUCTCMATU3allN MaTCpHraJIa.




JIUCT PETUCTPAIIUM U3MEHEHUI

[MToanuck
No Harta 3aBEQYIOIIETO
[lepeyenb BHOCUMBIX U3MEHEHU BHECEHUs Kadenpoi,
n/n U3MEHEHUHW | OTBETCTBEHHOM 3a
peanmuzauuto OITOIT

1 | AKTyasi3upoBaH paszzfen 8.2 B 4acTH 31.08.2021
COCTaBa UCII0JIE3YyEMOI0
IPOrpaMMHOT0 OOecIeueHus,

COBpPEMEHHBIX MpohecCUOHANbHBIX 0a3
JaHHBIX U CIIPAaBOYHBIX
UHGOPMALUOHHBIX CHCTEM




