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IINTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUA 110 JUCHUIIVIMHE

DopMUpyeMbIE KOMITETEHLIN

Kon
KOMIIETE
HIIUA

Komnerenius

TpeOoBaHuMs K pe3ybTaramM 00yIeHHS

Oo6menpodeccnoHabHBIC

OIIK-2

CnocoOHOCTD
COOTBETCTBYIOIIMI
MaTeMaTH4eCKUui anmapar,
METO/IbI aHanmm3a "
MOJICJINPOBAHMS, TEOPETUUECKUE
" SKCIIEPUMEHTAIbHbIC
UCCIIEI0BaHUATIPH pelieHnn
pohecCHOHANIBHBIX 3aj1au.

HIPUMEHSTh
¢buzuko-

B pesynbrare
00y4arOIIMICS TOJKEH:

3HaTh: (U3UKO-MEXaHHMYECKHECBOMCTBA U
(U3NKO-MaTEeMaTHUECKHIA aIiapar, OMUCHIBAIOIIIE
u XapaKTepU3yIolue CBOMCTBa
AIIEKTPOTEXHUYECKX MAaTCPHAJIOB;

yMeTh: BBIOMpATh  AJIEKTPOTEXHUUYECKHE
MaTepHaJibl TI0 3aJJaHHBIM CBOMCTBaM, IMPOBOJUTH
AKCIEPUMEHTANIbHBIE  MCCIEOBAHUS C  LEJbIO
OTIpENICIICHUS] IKCILTYaTallMOHHBIX XapaKTEPHCTHK
AIIEKTPOTEXHUYECKUX MAaTEpUAIIOB;

BJIa/IeTh: MCTOJMKAMH BBIIOJIHEHHS PACcUYCTOB
U OKCIEPUMEHTAIBHBIX HUCCIENI0BaHUN (PU3HKO-
MEXaHUYECKUX IMapaMETPOB AIICKTPOTEXHUICCKUX
MaTepHaJIoB

OCBOCHUA JHUCHHUIIINHBI

ITpodeccronanbHbie

2 [1K-5

I'oToBHOCTB
napameTpbl
00BEKTOB
JIeITeITbHOCTH.

OTIPEIIETISITh
00opy1oBaHMs
podeCCHOHATEHON

B pesynbrare
00yYarOIIUICS TOJIKEH:

3HATh:XapAKTEPUCTUKU  HJICKTPOTEXHUYECKUX
MaTepHaJiOB HCIOJB3YEMbIX B AJIEKTPOTEXHUKE WU
DIIEKTPO3HEPrETUKE,;

YMeThb:OlIEHUBATh U3MEHEHue CBOMCTB
MaTepHaJoB P BO3JEHCTBUN HA HUX Pa3IMYHBIX
AKCIUTYaTal[MOHHBIX (AKTOPOB U BO3MOXKHBIE
OTKa3bl U OTKJIOHEHHMS B HOpPMajbHOW pabote
AIIEKTPOTEXHUYECKOTO 000PYAOBAHNUS;

BJIa/1€Th:CIIOCOOHOCTBIO OIIPENEIIATh
napaMeTpsl 3JEKTPOTEXHUUECKHUX KOHCTPYKIMH €
y4eToM 3HaHMH O CBOMCTBaX  MaTepHajoB
00pa3yroIIMUX 3T KOHCTPYKLIUU

OCBOCHUA JHUCHHUIIINHBI

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OBPA3OBATEJIBHON
IMPOI'PAMMBbI

ConepxaHue TUCHUIUIMHBI OCHOBBIBACTCS U SIBJISIETCS JIOTUUECKUM TMPOIOTIKEHUEM
CHCAYIOIIUX TUCITUTIINH:

No

HaumeHoBanue qUCIIUTUIMHBL (MOJTYIIS)

Briciast MaTemMaTuka

duzuka

XUMUA

TeopeTnyeckass MEXaHHUKa

OOm1ast sHEpreTuKa

TeopeTquCKHe OCHOBBI 2JICKTPOTEXHUKHU

~NOoOOHAWNIEF

DOKoorug




4

Conepxanve JUCHUIUIMHBI  CIY)KUT OCHOBOM ISl  M3YYEHHUs  CICAYIOIIMX
JIUCIIUILIAH
Ne HaumenoBanue n1UCUMUIUIUHBI (MOJTYJIS)
1 DNEeKTPUYECKUE MAILIUHBI
2 DneKTpuyecKre anmnapaTsl
3 DJeKTpOHUKA
4 DNEeKTPOIHEPTeTUUECKUE CUCTEMBI U CETU
5 OCHOBBI 3JIEKTPONTPUBOAA
6 VYrpasiieHue 3J1eKTPOMEXaHNYECKUMH CUCTEMaMU
7 TexHuKa BBICOKUX HAIPSLKCHUI
8 DnexTpodu3nuecKnue Mpouecchl B JUIIEKTPUKAX
9 ['ocynapcTBeHHast HTOTOBAsI ATTECTAIHS

3. OBBEM JIUCHUIIJIMHBI
OO01mas TpyI0eMKOCTh JUCIIMILIMHBI COCTABIISIET 63a4. enuHuUIl, 21649acoB.

N Bcero | Cemectp | Cemectp Cemectp
Bun yuebnoit paboret 4acoB Ne 2 Ne 3 Ne 4
OO6m1ast Tpy10€MKOCTh 216 2 50 162
JUCITUILIMHBIL, Yac
KounrakTHas padora 29 5 8 12
(aynuTopHbIE 3aHATHSA), B T.U.:

JIEKIIUU 10 2 4 4
nabopaTopHbIE 4 0 4
IIPAKTHYECKHE 8 4 4

CamocrosiTesibHast padoTa 194 ) 44 150
CTY/IEHTOB, B TOM 4YHcJIe:
KypcoBoii mpoekr - - -

KypcoBas pabota - - -
PacueTHo-Tpaduueckoe 3a1aHus 18 - - 18
NuauBuyansHOE JOMAIIHEE ) ) ) )

3a/laHue

pyaue 6uovl camocmosamenvhoi 140 ) 44 9%
pabomwl
CI)opMe:1 fT;;c:\T/Iz;KIZ;{rquas{ 3.9 ] 5 35
(3a4eT, PK3aMEH) (36) (36)




4. COJIEPKAHUE TUCHUTIIVHBI

4.1 HaumeHoBaHMe TeM, UX CO/IeP:KaHUE U 00beM

Kypc 1 Cemectp 2

/o

O0bEM HA TEMATUYECKUN
paszen 1mo BuaaM yaeOHoH
Harpy3KH, 4ac

HaunmenoBanue pasnena
(kpaTkoe colepKaHue)

IIpakTrueckue
3AHITHUS
JlaboparopHsie 3
CamocrosTelbHas
pabora

Jlexun
aHATUSA

Cemectp Ne3

1. Tlpenmer u 3agaum kypca. Ob1ue NoHATUS U

OIpCACIICHUA

11

Ilenp m 3amauu 3JIEKTPOTEXHUUECKOTO MaTepUaIOBECHHUS.
Ponp JIEKTPOTEXHUUYECKUX MaTepHasoB B
3JIEKTPOIHEPTETHKE, IEKTPOTEXHUKE U PATUOIIEKTPOHHKE.
Knaccupukanus 3/IeKTpOTEXHUUYECKHMX  MAaTepUaloB 110
pasIMYHbIM ~ IPU3HAKaM. HoBble  TexHojorum B
AIIEKTPOTEXHUUECKOM MaTepuaIoBeICHUH,
UHTEIUVIEKTYyaJbHble MaTepuanbl. Kpucraminueckue pemerku
MeTaJlI0B. OCHOBHBIE THIIBI MEKATOMHOM CBSI3U

HUTOroO:

Kypc2 Cemectp 3, 4

o/

HaumenoBanue paznena
(kpaTkoe coJiep;KaHue)

O0BeM Ha TEMATUYECKUI
paszen mo BujaaM yueOHOH
Harpy3KH, 4ac

Jlexmun
[IpakTrueckue
3aHATHS
JlaboparopHsie 3
AHATHS
CaMocTosTeNbHAS
pabota

Cemectp Ne3

2. Tlpenmer u 3amaum kypca. OOIMe NOHITHS U

OIpEeICIICHUS

2.1

HGHB " 3a1a4U 3JICKTPOTEXHUYCCKOI'0 MaTCPUATIOBECICHU . Ponb
OJICKTPOTECXHUYCCKUX MarcepuajioB B OJICKTPOSHEPI'CTHUKE,
SJICKTPOTCXHUKE nu PaaAuO3JICKTPOHUKE. KHaCCI/I(l)I/IKaL[I/IH
QJICKTPOTEXHUYCCKUX MaTcepuajioB 10 Pa3IIMYHBIM
HpI/ISHaKaM.HOBI)Ie TCXHOJIOTUHN B SJICKTPOTEXHUYCCKOM
MaTCepUuaioBCICHUN, HWHTCJJICKTYaJIbHBIC

Matepuansl. Kpucrannmaeckue pemeTrkn metamioB. OCHOBHBIE
TUIIBI MEKATOMHOM CBSI3H.

3. IupneKkTpudecKue Marepuabl

3.1

[Tonspusanus JIABJIEKTPUKOB. Juanexkrpux B
BIEKTPUUECKOM TI0JIE. [TonsTtue OTHOCUTEIbHOU

I[HBHCKTpH‘-ICCKOfI IMPOHUITACMOCTH. KHaCCI/I(I)I/IKaI_[I/IH




JUAIIEKTPUKOB 1o BEJIMYMHE JTURIIEKTPUIECKON
nponuriaemMoctd.  OCHOBHBIE ~ BHUIBI  HOJIIpU3AIMHU
JUDIIEKTPUKOB. Jusnextpuueckast MPOHUIIAEMOCTh
ra3oo0pa3HbIX, JKHIKHX W TBEPABIX JUAIIEKTPHKOB.
Komnosunmonnsie MaTepUabl. Onpenenenue
JTUAICKTPUYECKON  MPOHUIIAEMOCTH  KOMITO3UIIMOHHBIX
MaTepuasoB ¢ NOMOIIbIO popMyibl JINXTeHEKKepa.

3.2

DJEKTPONPOBOAHOCTh  AUAIEKTPUKOB. ComnpoTuBIEeHHE
n3ossiun. Koagdunuent abcopoumu. [Tonstue ooObemMHOM
u MOBEPXHOCTHOM AJIEKTPOITPOBOTHOCTH.
DJIEKTPONPOBOJAHCTh Ta30B, JXHUIKOCTCH, TBEPIBIX TEIL
[Tponiecc camopaspsiga  wm3onsuuu. Hopmbl  uM301MH.
Metonbl HM3MEpeHHs CONMPOTHBICHUS H30Jsmu. Cymika
U30JISIUH.

3.3

Jusnexktpuueckue norepu. BekTopHble auarpamMmbl U
HKBHUBAJIEHTHBIE CXEMBbl JIUANEKTPUKA C MOTepsAMU. Bunel
JTUBJIEKTPUYECKUX  TOTePh B 3JIEKTPOU3OJISILIMOHHBIX
Marepuanax. J{naneKTpuuecKue Mmorepu B ra3000pa3HbIX,
KHUJIKUX U TBEPIBIX JUAIEKTPUKAX.

3.4

[Tpo6Goii muanektpukoB. OOmas xapakTepucTUka mpooos.
[Tpo6oii ra3oB. 3aBUCHUMOCTbH 3JEKTPUYECKON MPOYHOCTH
BO3JyXa OT pAcCCTOSIHHSI ~MEXIy OSJCKTpOJaMu B
OHOPOJHOM TIOJIE TPU  TPOMBINUIEHHOW  YacTOTe.
3aBUCHUMOCTh  JJIEKTPUYECKOM  MPOYHOCTH Traza  OT
nasiieHus. [IpoGoii raza B HEOAHOPOIHOM IIOJIE.

3.5

CrapeHue u30Js1uu. DINEKTPUIECKOe cTapeHue. TeraoBoe
cTapeHue. MexaHn4ecKkoe CTapeHue.

BCEI'O:

44

Cemectp Ned

4. TIpoBOJHUKOBBIE MATEPUATIBI

KIIaCCI/I(l)I/IKaI_II/ISI IMPOBOJAHHUKOBBIX MAaTCpUAIIOB. duzngeckue
mpouecCol B MCTAUIMYCCKUX IIPOBOJHUKAX. 3aBUCHUMOCTh
YACIABbHOI'O COIIPOTHUBJICHHUA IMMPOBOJHHUKOB OT HMX CTPOCHUA U
BHCHIIHUX (I)aKTOpOBI YACIABHOC COIIPOTUBJICHUC MCTAJUIMICCKUX
CIINIaBOB, BJIMAHHC Z[e(i)OpMaHI/II/I Ha yJCJIbHOC COIIPOTUBIICHUC,
BJIMAHUEC TEMIICpaTypbl Ha YJACJIHBHOC COIIPOTUBJICHUEC; BIUAHHUC
pa3MEpoOB NMPOBOAHUKA Ha YACIBHOC COIPOTUBJICHUC; BJIMAHUC
YaCTOTbl HAIIPAXKCHUA Ha COIPOTHUBJICHHUEC METAUIMYCCKUX
IIPOBOJJHUKOB;, OMHCCHOHHBLIE MW KOHTAKTHBIC ABJICHUA B
MeTasiax. TermmoBeie CBOMCTBa MCTAJJIOB! TCIIJIOBOC
pacinpCHUC; TCIJIONPOBOAHOCTD, TCIIJIOCMKOCTD.

Marepuansl BbICOKOW IPOBOAUMOCTH. Menp U €€ CBOWCTBA.
Mapku Menu. BiusHue npuMecH Ha 3JIEKTPOTEXHUYECKHE
cBoiictea wmemu. [lonsTre ‘“‘BomopomHas Ooyie3HB” MENH.
Koppo3nonnast cTOWKOCTE MeIW. 3aBHCHMOCTH JOITYCTUMOTO
TOKa Harpy3Ku OT CEYeHHS MEOHOro NpoBojHuKa. CruiaBbl Ha
OCHOBE MEAM: JaTyHH, OpOH3bl. MX MapKHUpoOBKa, COCTaB H
Ha3HaYCHHE.

Martepransl BBICOKOH TPOBOJUMOCTH. AJIOMHHUH W €ro
cBoiicTBa. CpaBHUTENbHBIE XAapAaKTEPUCTUKH ATIOMHHHUEBBIX U
MeAHBIX. MapKky aJrOMHUHHUEBBIX TPOBOJAHHUKOB MPUMEHSEMBIX B
JIEKTPOTEXHUKE. DJIEKTPOraibBaHWYECKasi KOPPO3us B MecTax
KOHTAKTa MEJHBIX M aJIOMUHHEBHIX MPOBOAHHMKOB. CryiaBbl Ha




OCHOBE aJIIOMHUHUS M UX CBOMCTBA.

bumerannuyeckue npoBogHuKu. CBONUCTBA, BUBI, IPUMEHEHUE.
Marepuansl IS TOABIKHBIX KOHTAaKTOB. CKOJB3AMNIUE U
pa3phIBHBIC KOHTAKTHI: CBOMCTBA, 001aCTH IPUMEHEHUSI.

CriaBbl  BBICOKOTO COMPOTHBIACHUSA. MaHTaHHH, KOHCTAaHTaH,
HUXPOM: COCTaB, CBOWCTBA, HA3HAUCHHE.

CBepXxmpoBOAHUKOBBIE Marepuaibl. (DakTopbl, BIUSIONINE Ha
CBEPXITPOBOANMOCTh. CBEPXIPOBOIHUKUA IIEPBOTO, BTOPOTO U
TpeThero poja. BricokoTemmepaTypHble CBEPXITPOBOIHUKU,
o0nacTv MpUMEHEHUs B SHEPTETHKE.

Knmaccudukanms  ¢mocoB  u  mpumoeB.  [lpumom  mis
BBICOKOTEMIIEpAaTYpHOH UM HHU3KOTEMIIEpPAaTypHOW  MaMlKu.
HeiitpanpHble ¥ KUCTOTHBIE (ITIOCHL.

5. [lonynpoBoaHHUKOBBIE MaTEpUAIIbI

O6mue cBeneHus U KiaccuuKaius MOIyIPOBOIHUKOBBIX
MaTepuasoB. CobcTBeHHbIE u IIPUMECHBIE
MOJYIPOBOJHUKUA.  DIEKTPOIIPOBOJHOCTH  COOCTBEHHBIX
MOJIYIPOBOJHUKOB.  DJIEKTPONIPOBOJHOCT  IPUMECHBIX
MOJIyITPOBOJTHUKOB.

Buzasl npuMeceil B NMOJIYNPOBOJHMKAX M HMX BIMSHHUE Ha
3JIEKTPOIPOBOAHOCTD: AKLECNTOPHAsA, JOHOPHAs, MPUMECH
3aMEeLEHUsL.

3aBUCUMOCTh yIeJIbHOM AIIEKTPOIIPOBOHOCTH
MOJIYIIPOBOJTHUKOB OT Temrieparypsl. [lomynpoBogHIKY ¢
HOJOXXUTEIBHBIM ¥ OTPHULATEIBHBIM TEMIIEPaTypHBIM
K03 punreHToM.

6. MarauTtHble MaTepHab

JuaMarHeTuku,  MapaMarHeHUKH, (beppoMarHeTrKHy,
aHTHU(EppOMarHeTHKHY, (pepprUMarHeTUKH W WX CBOICTBA.
BrnusitHue CBOWCTB JIuMaMarHeTWKOB, MMapaMarHEHWKOB U
dbeppoMarHeTUKOB Ha CBOMCTBA KOJIEOATENLHOTO KOHTYpA.
ITpupona dheppomarnernma. MarHuTHast aHU30TPOTTHS.

[Tpsamoif m OOpaTHBII MarHUTOCTPUKLIMOHHBIN (P QEKT.
[TonoxutenbHass W OTPHUIATENbHAS MarHUTOCTPUKIIHS.
[IpuMeHeHHe MarHUTOCTPUKLIMOHHOTO  >(dexra  JuIs
HOJTYYeHHS yIbTPa3BYKa.

Mexanuzm TEXHUYECKOTO HaMarHu4uBaHUsI
(beppoOMarHUTHOTO MaTepuana U MarHUTHBIM THCTEpe3ucC.
MarauTHas NpoOHUIIAEMOCTb. MarHUTHBIE IOTEPH.

Marnutomsrkue M MarHuTOTBEpJble  MaTepHabl.
HuskouacToTHBIE W BBICOKOYACTOTHBIE  MarHUTHbBIE
MaTtepuaibl. MapKHUpOBKa, XapaKTEPUCTHKH, 001acTH
NPUMEHEHHUS.

HNUTOI'O:
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BCEI'O:

oo

(ee]

o

140

4.2.Conep:kaHne NPaAKTUYECKUX (CEMHUHAPCKUX) 3aHATHI

/o

HaunmenoBauue
paszena ITUCIUIIIIMHBI 3aHATHUSI

Tema mpakTHYECKOTo (CEMUHAPCKOTO)

K-Bo
JacoB

K-Bo
JacoB
CPC

cemectp Ne3

JusnexkTpudeckue BrrunciieHne NOBEPXHOCTHOM IIOTHOCTH
MaTepUalIbl 3aps0B HAa OOKJIaKax KOHACHCATOpa M Ha




MMOBEPXHOCTH TIUJICKTPUKA.
[Tonsspr30BaHHOCTh JAMAIIEKTPUKA, BEKTOP
BJIEKTPUYECKON WHIYKIUH. TTousarue
YaCTUYHOIO paspsana. Pemenue 3anay.

JusnekTpudeckue
MaTepuabl

KoMnosuinyuonHsie MaTepHabl.
Ornpenenenue JURJIEKTPUYECKOM
MIPOHUIIAEMOCTH KOMITO3UILIHOHHBIX
MaTepuaioB €  MOMOIIBIO  (HOpMYJIBI
JluxTenekkepa. Pemenue 3aqay.

JusnexkTpuyeckue
MaTrepuabl

DNEKTPONPOBOIHOCTH TUDIIEKTPUKOB.
[TonapuzanmoHHbIE TOKM U TOK CKBO3HOM
MPOBOJAMMOCTH. 3aBUCUMOCTh BEJIMYUHBI
TOKa MPOTEKAIOIIEro Yepe3 AUDIEKTPUK OT
BpemMeHH.  CONpPOTUBICHUE  HM3OJISIUU.
koaddunuent abcopbuuu. OObeMHOE W
MMOBEPXHOCTHOE COMPOTUBIICHUE H3OJISAIUH.
Pemenue 3amay.

JusnekTpudeckue
MaTepuabl

JlusnexkTpuueckue MoTepu. BekTopHble
quarpaMmbl U OKBUBAJIECHTHBIE CXEMBI
IUDJIEKTPUKA C TOTepsAMU. MOIIHOCTb
TUDJIEKTPUYECKUX ~ TOTepb. Y JENIbHbIE
IURIIEKTpUYEcKre ToTepu. TaHreHc yria
TURJIEKTPUYECKUX 1oTepb. J[oOpoTHOCTH
JTURIIeKTpUKa. Perenue 3anau.

BCEI'O:

Cemectp Ned

[IpoBOTHUKOBEIE
MaTrepuabl

Bimsianue  temmeparypsl Ha  yAENIBHOE
CONIPOTHUBIIEHUE MPOBOAHMKA. BnusHue
TOJIIIMHBl TPOBOJHMKA Ha  BEJIMYUHY
YIEJIBHOTO COIIPOTHUBIICHUS u
TEMIEPATypHbI KOA(P(ULHUEHT YAEIbHOTO
COIIPOTHBJICHUSI.

MarsuTHbIe MaTcpHraJibl

OCHOBHaSI KpI/IBaSI HaMaroHn4yvBaHUA
MarHuTHBIX MaTepHuaoB. Iletnsa
rucrepesuca. MarHutHasi MPOHULIAEMOCTh
(dbeppoMarHuTHBIX  MaTepuaioB u €
3aBUCUMOCTH oT HaprDKeHHOCTI/I
MAarHUTHOTO MOJiA. MarHuTHbele IOTEpH.
Pemenne 3amauy.

BCEI'O

UTOI'o




4.3.Coaep:xanue Ja00pPaTOPHbIX 3aHATHI

No Haumenosanue Tema mabopaTopHOTO 3aHATHS K-Bo K-Bo
n/n | paszena JUCIMILIHHBI 9acoB 4acoB
CPC
Cemectp Ned
W3zyuenue MarHUTOCTPUKIIMOHHOTO
1 MarunuTtHble MaTepuainbl | d3pdexkTa W ero  HUCHOoJIb30BaHUE IS 2 2
MOJTyYeHHUS yIbTPa3ByKa
HccnenoBanune BIMSHUSA —Marepuaia
MaruuTHble
2 CepleYHMUKAa KATyIIKM HHIYKTUBHOCTH Ha 2 2
MaTepHalIbl.
XapaKTEPUCTHKH KOJIeOATEeIbHOTO KOHTYpa
BCEI'O 4 4
UTOT'O 4 4
5. ®OH/I OHEHOYHbBIX CPEACTB IJISA NPOBEAEHUSA TEKYHIEI'O
KOHTPOJIA YCIIEBAEMOCTH, IPOMEXYTOUYUHOU ATTECTAIIUA
1O UTOI'AM OCBOEHUSA JTUCIHTUTIJINHBI
5.1.lepevyeHb KOHTPOJIBLHBIX BONPOCOB (TUMOBBIX 3aJaHU)
5.1.1. llepeyeHb KOHTPOJIbHBIX BONPOCOB MO pa3aeiam JUCHUNINHBI
HaunmenoBanue .
Ne Coneprxkanuie BOIPOCOB (TUIIOBBIX 3a[aHUI )
Wy | Pasea IMCUMILIHHbL

[Ipenmer u 3anauun
Kypca. O6mmue
MOHATHS U
onpeneneHus

1. DOnextporexHuyeckuii Mmarepuan. OOIUe NOHATUS U
onpeneneHus. TpeOoBaHUs, MPEIBIBIAEMBIE K AIEKTPOTEXHUYECKUM
Marepuaiam.

2. Krnaccudukanus 3JIeKTPOTEeXHUISCKIX MaTePHUAIIOB T10
BEJIMYMHE 3aMPEUICHHON 30HbI U yIETbHOMY COIPOTHUBIICHUIO.

3. Krnaccudukanus 3JIeKTpOTEeXHUISCKIX MaTePHUAIIOB T10
MOBEJICHUIO B MATHUTHOM TIOJIE.

4. Kpucrammmueckue pemeTkd MeTtauioB. OCHOBHBIE THITBI
MEXaTOMHOM CBSI3HU.

JnanekTpudeckue
MaTrepHuabl

5. HudnexTpuk B anekTpudeckom noe. [onspuzarus
JUDJIEKTPUKOB.

6. OtHOcHTeNbHAs TUAIEKTPHUYECKAs MPOHUIIAEMOCTb,
MIOBEPXHOCTHAS IUIOTHOCTh CBS3aHHBIX 3aps0B, IOJIIPU30BAHHOCTD
JUDIIEKTPHUKA.

7. MrHoBeHHbIE BU/IbI MTOJIIPU3ALINY TUIIEKTPUKOB.

8. 3ameieHHBIE BUABI MOISAPU3ALMU JUIIEKTPUKOB.

9. 3aBUCHMOCTHh OTHOCHTEIBHOM TUDIIEKTPUICCKOM
IIPOHUIIAEMOCTH MaTepuaia OT TEMIIEPATypbl U YaCTOTHI JUIs
MOJISIPHOM KUJKOCTH.

10. DxBuBaNeHTHAsI CXeMa TEXHHUUECKOTO JUAJIEKTPHUKA.

11. DnexTponpOBOAHOCTh IUIIEKTPUKOB. 3aBUCUMOCTh TOKA
IIPOTEKAIOIET0 YepPe3 AUIIEKTPUK OT BPEMEHH.

12. TTonsiTe 00BEMHOTO U TIOBEPXHOCTHOTO COTPOTHBIICHUS
JUDJIEKTPUKOB.

13. DneKTpOnpPOBOJHOCTH Ta30B.

14. TIponecc camopaspsiia H30JISINH.
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/o

Haumenosanue
pa3):[ena AUCHHUITIINHBI

Copeprkanue BOpOCOB (TUIMOBBIX 3aJJaHUI)

15. MomHOCTh JUANEKTPUUECKUX MOTeph. TaHreHe yria
JIUAIEKTPUUYECKUX TOTEPD.

16. DnexTpuyeckast IPOYHOCTH JUAIEKTPUKOB. [Ipoboii ra3os.

17. Bunpl po00st TBEPABIX AUAJIECKTPHUKOB.

18. HarpeBocTOMKOCTH, KJIACChI HATPEBOCTOMKOCTH
JINAJIEKTPUKOB.

IIpoBogHMKOBBIE
MaTepuaibl

19. Y aenpHast 31€KTPONIPOBOIHOCTH METAIIOB. Brusiaue
MIPUMECH Ha yJeIbHOE COIIPOTUBIICHHE.

20. 3aBHCHUMOCTH MEKy CBOMCTBAMH CILIABOB (YACTHHOE
COIPOTHUBIIEHUE, TBEPAOCTh) U UX JAUArpPaMMaMU COCTOSTHUSI.

21. Biusinue nedopmanuu Ha yJenbHOE CONPOTUBIICHHUE.

22. BnusiHue TeMiepaTypsl Ha YAelIbHOE COPOTUBIICHHE
METAaJUIOB.

23. BnusiHue pa3MepoB MPOBOJHUKA HA YAEIbHOE COMPOTUBIICHHE

24. BnusiHue 4acTOTHI HANIPSKEHUS HAa COMTPOTHBIICHUE
METANTUYECKUX MTPOBOAHUKOB.

25. DMHUCCHOHHBIE U KOHTAKTHBIC SIBJICHUS B METaJUIaX.

26. TeroBbIe cBOICTBa MeTasLIOB. TermaoBoe pacuIupeHue.

27. TerutoBbIC CBOMCTBA METAILIOB. TEILIOMPOBOTHOCTD.

28. TernnoBsIe CBOICTBA METALIOB. TeMI0EMKOCTb.

29. Biusinue npumeceit Ha (U3NYECKHE CBOWCTBA MEIIH.

30. “Bonopoanas 60yie3Hb” MeIH.

31. Koppo3noHHasi CTOMKOCTh MEJIH.

32. bpon3ssl. CocTaB, cBOKCTBa, 00J1aCTh IPUMEHEHUS B
AIIEKTPOTEXHUKE.

33. Jlatynu. CocTtas, cBOcTBa, 06J1aCTh IPUMEHEHHS B
AIIEKTPOTEXHUKE.

34. Antomunuii. CpaBHUTEIbHAS XapaKTEPUCTUKA ATFOMIUHHEBBIX
Y MEJIHBIX MPOBOTHHUKOB. ['anbpBannueckas koppo3us konrakra Al u
Cu.

35. DneKTpOTEeXHUUECKUE CIUIaBHI aimfoMuHus. COCTaB, CBOWCTBA,
IIPUMEHEHHE.

36. bumeramndyeckue mpoBoaHUKH. HazHadueHwe, CBOMCTBA,
IIPUMEHEHHE.

37. CBepxnpoBOJHHUKH. Biusiare BHEITHUX (PaKTOPOB HA
CBEPXIPOBOAMMOCTb.

38. CepxnpoBoauuk# I-ro u ll-ro poga. CBoiicTBa, AuarpamMmbl
COCTOSIHUSI.

39. CeepxnpoBoauukw |l1-ro pona u BeIcOKOTEeMIIEpaTypHEIE
CBEPXMPOBOAHUKH. [lepcrieKTHBBI IPUMEHEHUS B
AJIEKTPOIHEPTETUKE.

40. Manranus. CocraB, CBOICTBa, IPUMEHEHUE.

41. KoncranTan. CocTaB, CBOICTBA, TPUMEHEHHE.

42. HarpeBocroiikue criasbl. CocTaB, CBOMCTBA, IPUMEHEHHE.

43. Marepuaibl IPUMEHSIEMBIC JJIs1 H3TOTOBJICHUS CKOJIB3SIITIX
KOHTAKTOB.

44, Marepuaibl PUMEHSIEMBbIE JJIS1 H3TOTOBJICHUS Pa3phIBHBIX
KOHTAKTOB.

45. Knaccudukarus npumnoes. Y CIOBHbIE 0003HAYEHUsI, CBOHCTBA
Y Ha3HAYCHUS MATKHUX TIPUTIOEB.




11

Haumenosanue

asjelia JMCUHUIIIMHBI
/m pasa AnCI

Copeprkanue BOpOCOB (TUIMOBBIX 3aJJaHUI)

46. OII0CH ¥ IPUIIOU JIJIsl HU3KOTEMIIEPaTypHOU MaiKH.
47. Orochl U TPUIION 11 BBICOKOTEMITEPATYPHOU MTalKH.

[TomynpoBOIHUKOBBIE
Marepuabl

48. Obmue cBeeHrs U KilacCu(PpUKaImsl MOTyIPOBOTHUKOBBIX
MaTepHAaJIOB.

49. DIeKTPOIPOBOIHOCTH COOCTBEHHBIX MOJIYIIPOBOAHHUKOB.

50. DneKTPOnpPOBOAHOCTH IPUMECHBIX OJTYIIPOBOJHUKOB.

51. AxuenTopHas IpUMECh.

52. JloHOpHAasi TPUMECh.

53. 3aBUCHMOCTD yJICIbHOM IEKTPOITPOBOIHOCTH
MIOJIYIIPOBOJIHUKOB OT TEMIEPATYPHI.

MarauTtHsle
MaTepUalIbl

54. OcHOBHBIE XapaKTEPUCTUKN MaTHUTHBIX MaTEPUAIIOB.
MarauToABMKYIIAsl CHJIa, MATHUTHOE CONTPOTUBJICHHE,
HANPSHKCHHOCTh MAarHUTHOTO T10JIsI, MATHUTHAS MHTYKIIHS.

55. OcHOBHasl KpUBasi HAMarHUYUBaHMUSL.

56. [Iporieccel Mpu HaMarHUYMBaHUU (HEPPOMArHETUKOB (ITETIIs
TUCTEpE3Hca).

57. MarautHbie MaTepuaibl. Buibl moteps B peppoMarHUTHBIX
MaTepHaax.

58. Marunurtoctpukuusa. Marepuainsl. O61acTd TPUMEHEHUS.
CaolicTBa.

5.1.2. llepeyeHb TUNOBBIX 3aIaHUIi (TECTHI)

Tect Nel (o0pasen)

Ipeamert u 3apaun kypca. O01mMe NOHATHS U ONpeeIeHusI
1. [To Benu4mMHE YAEIHHOTO JIEKTPUUECKOTO COMMPOTUBIICHHS DJIEKTPOTEXHUUECKUE

MaTepuasbl pa3AessatoT Ha TPYIIIHL. . .
A) POBOIHUKH, MOJYIIPOBOAHUKH, AUITEKTPUKH.
b) npoBoHMKY, TOTYIPOBOIHUKH, JUJIEKTPUKH, MATHUTHBIE MaTepUAIIbI.
B) mapamarneTuku, AuamarHeTMkH, (heppoOMarHeTUKY.
I') npoBoAHMKY, TOITYIPOBOAHUKH, (PeppOMarHeTuku, heppuMarHeTHKH.

2. C mo3unMM KIJIACCHYECKOW DIIEKTPOHHON TEOPHUH METAJIbl PaccMaTpUBAIOTCA Kak

CUCTEMA, COCTOAIIaA U3 ...

A) OTpHUIIATENBHBIX HMOHOB, OOPa3yIOUIUX Y3JIbl KPUCTANIMUYECKOW PEIIETKH, M CBOOOIHBIX

JJIEKTPOHOB.

b) monoxuTenbHbIX HOHOB, O0pa3ylOIIMX Y3Jbl KPUCTAUIMYECKOM pEleTKH, U CBOOOJHBIX

JJIEKTPOHOB.

B) HeliTpaibHBIX aTOMOB, O00pa3yrOIIMX Y3J7bl KPUCTAJUIMUECKON pEIIeTKH, W CBOOOJHBIX

AJIEKTPOHOB.

I') kpucranInyecko pemieTKy, COCTOSIIEH W3 MOJOKUTEIBHO U OTPULIATENILHO 3apsSKEHHBIX

HOHOB U 3JICKTPOHOB IPOBOAUMOCTH.

3. Kakoii 13 nepedncieHHbIX XUMUYECKUX JIEMEHTOB, IPUCYTCTBYIOUINI B BUE IPUMECH
B MeJH (B COTBHIX T0JIsAX %), MPUBOAUT K CYIIECTBEHHOMY YBEIHYEHHUIO YAEJIBHOTO CONPOTUBIICHUS

MEJIH.

A) Pb. B) Fe. B) Ni. T') Ag.

HpOBOIlHI/IKOBl)Ie MaTepualibl

4, Urto Ha3wIBaeTCs pabOTOM BBIXO/1a PJIEKTPOHA U3 METAIA.

A) 9TO pa60Ta, KOTOPYIO HYXHO COBCPHINUTH AJId MCPEXOJa JJICKTpOHA OT YPOBHA BaKyyMa HO

ypoBHs @epmH.
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b) »T0 sHepreTMveckuii ypOBEHB, COOTBETCTBYIOIIMH COCTOSIHHMIO TIOKOSI JJICKTPOHA BHE
MeTaJla.

B) 310 pabota 1o npeo10aeHHI0 MOTEHIUAILHOTO Oapbepa Ha IPaHULIE METAI-BAKyyM.

I') 310 BepxHMIl PHEPreTUUECKUN YPOBEHb METallla, 3aHATHIN 3JEKTPOHAMH IIPU TEMIEpaType
0°K.

5. Kak u3mensercs niumHa MEeTaNINYeCKUX MPOBOJHUKOB IIPU HArpEBaHUU.

A) ymeHb11aeTcs.

b) yBenmunBaercs.

B) 3aBucHT OT BUJ1a KPUCTAJUIMYECKON PEIIETKH METaIa.

I') nnuHa MeTaUINYEeCKUX MPOBOAHUKOB IPU HArPEBAaHUM HE U3MEHSIETCS.

6. 3anuIiuTe COOTBETCTBHE MapKu Meau U e€ % conepikaHue.
1. a) A) 1n, 2r, 38, 46.
MO006. 99,5% b) 11, 2r, 30, 4a.
2. 0) B) 1a, 26, 3B, 4r.
MOG6. 99,7% I') Ir, 2a, 36, 4B.
3. B)
MIl. 99,9%
4, T)
M2. 99,97%
hiy)
99,99%
7. 3a cUer Yero NEPEeMEHHBI TOK BBICOKOHW YacCTOTHI PACHpEleisieTcss 10 CEYCHHIO

IIPOBOJHHMKA HEPABHOMEPHO.

A) 3a cuer BO3HMKaroILEeH B MeTaJIMueckoM poBogHuke DJC caMOMHAYKIUH.

b) 3a cuer BO3HUKAIOMIKUX B METAJUIMYECKOM IPOBOJIHUKE BUXPEBBIX TOKOB.

B) 3a cuer HamMmarHUYKMBaHUS METAININYECKOTO ITPOBOIHUKA.

I') 3a cyer conpoTUBIIEHNS METAIIINYECKOIO ITPOBOAHUKA.

8. Kakyro (pyHK1MIO BBIIIOJIHSAET CTajIbHAS U aJIFOMUHHEBAs 000I0YKH OMMETaIITNYECKOro
KOHTaKTHOT'O MPOBO/JIA.

A) CranbHas, TOBBILIEHHYIO IPOYHOCTh IIPU PACTSXKEHUU. AJIOMUHUEBAs, 3aIIMILIAET OT
KOPPO3HH.

b) CranbHasi, MOBBILIEHHYIO IPOYHOCTD MPHU PACTSHKEHUU. AIOMUHKEBAs1, 00€CIIeYMBaEeT
ANEKTPONPOBOIHOCTb.

B) Cranbhas, obecrieunBaeT 3JIeKTPOIPOBOAHOCTh. AJIFOMUHKEBAs, 00ecreunBaeT
MOBBIIIEHHYIO POYHOCTH MTPH PACTSHKEHUH.

I') CranbHasi, obecriedrBaeT 3JIEKTPONPOBOJIHOCTh. ATIOMUHUEBAS, 00ECTIEUNBAET
TEIIONPOBOJHOCTD.

9. YeMy paBHO yJE€JIbHOE CONPOTUBIIEHUE CBEPXIIPOBOIHUKOB.

A)=210"? Om'm. B) ~4-107 Omm. B) <5:102%* Om'm. T') >5-10% Om-m.

ITosrynpoBOIHUKOBBIEC MATEPHAJIBI

10. C TOuKM 3peHUsI 30HHOM TEOPHUH TBEPJOTO Teja K IMOIYINPOBOJHUKAM OTHOCSITCS MaTEpHUaIbI,
LIMPYHA 3alIPEILIEHHON 30HbI KOTOPBIX UMEET BEINYHUHY. . .

A) 0,01 — 0,053B.

b) 0,05 — 33B.

B) 3 - 53B.

I') 6onee 53B.

11. Kakue u3 nepeuncieHHbIX Py MaTepHaioB SIBISIFOTCS MPOCTHIMU MOJTYIPOBOIHUKAMHU.

A) cepa, CBUHEI, TEILTYP.

b) xpemumuii, 6op, BUCMYT.

B) itox, repmanuii, Oepusuiuii.

I') mpibsik, hocdop, cenex.

12. CoOGCTBEHHBIMH, HA3bIBAIOT MOJIYIIPOBOAHUKH, KOTOPHIE ...
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A) cojepikaT He3HAYHTENbHOE KOIMYecTBO nermpyromeid mpumecu (1 atom wa 10! aromos
IIOJIYTIPOBOTHUKA)

B) comepaT 3HauMTelIbHOE KOIMUecTBO Jerupytomeil nmpumecu (10° atomos Ha 10! aTomoB
IIOJIYTIPOBOTHUKA)

B) He cogepxkaT nerupyromiye npuMecH.

I') cogepkat TOJIBKO TOHOPHYIO TPUMECH.

13. B nonynpoBOJHUKE C 3JIEKTPOINPOBOAHOCTHIO N — THIIA HEOCHOBHBIMU HOCHUTEISIMH 3apsiia
SBJIAIOTCA. ..

A) anektponsl. b) npipku. B) nonsr. I') mpoToHEL.

JAuaiekTpryecKkue MaTepuabl

14. OCHOBHBIM IIPOLIECCOM, KOTOpbIII BO3HUKAET B MWJCAIBHOM JUAJIEKTPUKE IIPU
BO3/JICHICTBUU HA HETO IEKTPUUYECKOTO I10JISL, SIBIISETCS. ..

A) moHu3zanus.

b) pexomOuHarus.

B) nonspusanus.

I') HamarunuuBaHnue.

15. Ha xakom u3 puCyHKOB ITOKa3aH MEXaHU3M MOHHOM MOJISIPU3aLUU.
‘ e 4T
0 e -
@ > yo~ -—
C v Fy o
. e i NS
A) B) B) )
16. K MraoseHHBIM BHUAaM OTHOCHUTCA IIOJApU3anusd, ...

A) KOTOpast MPOTEKAET B JIFOOOM JUAJIEKTPUKE U COMPOBOXKIACTCS BbIJICICHUEM TEIUIA.

b) penakcanmonHnas, KoTopasi HA0JIFOJAeTCS B TIOJSIPHBIX TUDIICKTPUKAX.

B) coBepiarorasics 3aMeIEHHO U COITPOBOKAAIOIIASICS PACCEIHUEM SHEPTHH B JUAJIEKTPUKE.

I') coBeparomiasicss MTHOBEHHO, YIIPYro, 0€3 paccesiHusl JHEPIHH, T.€. 03 BbIIEICHUS TeIlia.

17. [Tpu xakom 3HaYEHUU tZO AMDIIEKTPUUECKHE MTOTEPH B AUIICKTPUKE OTCYTCTBYIOT.

A) 90°. B) 45°. B) 25°.T") 0°.

MarnuTHble MaTepUAJIbI

18. [To MarHUTHBIM CBOKCTBaM BCE MaTEpHUalbl MOAPA3IAEIAIOTCS HA ...

A) IPOBOIHUKH, MOJYIIPOBOAHUKH, AUIIEKTPUKH.

b) anamarneTnku, napaMarHeTuky, eppoMarHeTuKH.

B) nusnextpuku, antudeppoMaraeTuku, peppruMarHeTHKH.

I') dbeppomarueTuku, aHTUPEPPOMArHETUKH, PepprUMarHeTHKH.

19. MarsHuTHBII MOMEHT MaTepurasa IposBIILETCS B pE3yJIbTaTe ...

A) IBUXKEHUS 3JIEKTPOHOB BXOASIIUX B COCTaB aTOMOB (HOHOB, MOJIKYJI).

b) nBmxeHus cBOOOIHBIX 3JIEKTPOHOB MEKIY y31aMH KPUCTANIMYECKON PEIIeTKHU.

B) snexTpocTaTHUeCKUX CHII IPUTSKEHUS (OTTAIKUBAHMS) COCEIHUX MOHOB B KPUCTAJUINYECKOM
pelIeTKe Wi MOISPU30BaHHBIX MOJIEKYIL..

I') MeTanmu4eckoro Tuna MeXaToMHOM CBSA3H.

20. MoOUIHOCTh NOTEPh, pacXoayeMas Ha TUCTEPE3UC B (peppOMarHUTHOM MaTepualle,
onpenensiercss GopMyIoi.

A) P=n-f-B",.

B) P=n-f-B"..

B) P=n-f>B",..

) P=2-£-f-B2,.

21. SIBneHne HamMmarHMYMBaHUs (EPPOMATHUTHBIX MaTEPUAIIOB, COITPOBOXKIAIOIIEECS
M3MEHEHHUEM UX JIMHEHHBIX pa3MepoB, HA3bIBAIOT. . .

A) 00paTHOI MarHUTOCTPUKIIUEH.
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b) nbe3oanexkTpuueckum 3 hekTom.
B) npsiMbIM MarHUTOCTPUKLIMOHHBIM 3P PEKTOM.
I') nunelinoit nedopmanmei.

5.2.11lepeyeHb TeM KypPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe coJep:KaHue H 00beM.

KypcoBoii npoekT (KypcoBasi paboTa) yueOHbIM TUIAHOM HE TIPEyCMOTPEH.

5.3.1lepevyeHb HHAMBUAYAJIBHBIX JOMAIIHUX 32IaAHUH,
pacueTHO-rpapuYeCcKuX 3aJaHUM

PI'3 cocTouT W3 TUNOBBIX 3aa4 U TEOPETUUECKUX BOMPOCOB.3aJaHUS COJEPHKAT
pacyeTsl MO  OMNpPEACNICHUIO  BJIEKTPOPU3MUECKUX  [MapaMeTpPOB  Pa3IMYHBIX
ANEKTPOTEXHUYECKUX MATEPUAIIOB WM KOHCTPYKLMM, WM3rOTOBIEHHBIX H3 3THX
MaTEpUajoB, a TaKKe€ TEOPETHUECKOE H3YYEHHE JIEKTPOPU3NYECKUX CBOICTB
MAaTEPHUAJIOB PUMEHSIEMBIX B DJIEKTPOIHEPTETHUKE.

Brimmonnenne PI'3 HampaBieHO HAa CHCTEMATH3AMIO, PACIIMPEHUE U 3aKPEIUJICHUE
TEOPETHYECKUX 3HAHUW, YMEHUHW M TNPAKTUYECKUX HABBIKOB CTYIEHTOB IIpHU
CaMOCTOSATENIbHOM  BBIOOpE  AJIEKTPOTEXHUYECKHMX  MarepuasioB. B mponecce
BbINOJIHEHHUST PI'3 'y CTyA€HTOB [OJDKHO CIOXKHUTBCS YETKOE MpEACTaBlIeHUuE 00
OCHOBHBIX CBOMCTBaX M XapaKTEPUCTHKAX 3JIEKTPOTEXHUYECKUX MATEpUajoB H
¢bu3nueckux mpoueccax, MPOUCXOIAIINX B HUX IPU BO3AEUCTBUU DJIEKTPOMArHUTHOIO
TOJISL.

3amaueil pacueTHoO-TpaduyecKoil paboThI SBISETCS:
® [puoOpeTeHUEe NPAKTUYECKUX HABBIKOB pacuera CBOMCTB 3JEKTPOTEXHUUECKUX
MaTepUaJIoB;
® [3y4YeHHE JIMTEPATypHbIX MCTOYHHMKOB, pabdoTa ¢ HOPMATUBHO-CIPABOYHOMN
JIATEPATYPOHU;

PT'3 odbopmasiercst Ha nmuctax opmara A4 o6beMoM a0 10 cTpaHuIl U BKIHOYATh B
ceos:
® TUTYJIbHBIN JIUCT;
® 33/1aHuE;
® OCHOBHBIE TEOPETUYECKUE TIOJIOKEHUS, pacu€THble (QOpPMyIbl, PpPaCUETHI,
HE00XOMMbIE PUCYHKH U XapaKTEPUCTHUKU;
® CIIVCOK MCITOJIb3yEMOU JIMTEPATYPBHI.

[Tpumep pacueTHO — rpaduuecKoro 3agaHusl

b B

_ JIucToBOM  M3OMSALUMOHHBIA MaTepHal «MHUKAHHUT
4 0| COCTOMT M3 JCBATH CJIOEB OaKeJIUTOBOIO JIaKa
L foj j; J TOJIIMHON MO 5 MKM, CIyXallUuX IUDJICKTPUUYECKOU
v, | ol CBSI3KOM, W JIECSATH CIIOEB, COJEPM AIIUX YaCTHIIBI

v CIIOABl TONIIMHOM TO 25 MKM. OJIEKTpUUYECKHE

CBOMCTBa THUX MaTepHaJIOB YKa3aHbl B MPUIIOKEHUU
4. Ormpenenuts MNpOOMBHOE HANpPsHKEHUE JIMCTA
MHUKaHWTA, ToJIaras, 4to Juist Crobl Enpr = 75 MB/M,
s naka Egpy =50 MB/M: a) B TOCTOSSHHOM
JNEeKTpUYeCKOM  mojie; ©O0) B IMEpPeMEHHOM
anekTpuyeckoM mnosie yacroror 50 I'm. Ilpu pacuere
roJiarathb, YTO MapaMeTpbl MUKAHWTA HE 3aBUCST OT

Samadga Nel
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3agaga Ne2

| gacToTsL.
—L [Ipy wucnelTaHMM MarHUTHOTO — CEpJEYHUKA Ha

KOTOpOH mpejcTaBieHa Ha puc.l, ObUTM TOITYYEHBI
sHaueHussUg=300 mMB wu U=30 w™B.Bbrunciurs
" WP MarHUTHYK0 ~ TPOHHUIIAEMOCTh,  HWHIYKIHIO |
HaNpsHKEHHOCTBMAarHUTHOTO  TOJISE B KOJIBLIEBOM
cepaeunnke pasmepaMuRXrxh=30x20x10 mm, eciu
YHUCIO BUTKOB H3MepurenbHo oOMotrku N=30, a
COIIPOTHBJICHUE PE3UCTOPA, OTPAHUYMBAIONIECTO TOK B
U3MEpUTENBbHOM KOHTYpe, Ro=10 Om.

‘ gactoref=1kI"1ic MIOMOIIIBIO YCTaHOBKH,CXEMa

3amaua Ne3

B cnabpix MarHMTHBIX TOJSX TETIS TUCTEpe3nca MPUOIMIKCHHO OMHMCHIBACTCS
SMITUpUYECKO hopmyroit Pames:

o B

I7Ie 3HaK MHUHYC COOTBETCTBYET MHTEpBaly Bo3pacTaHus H, a 3Hak mmoc —
uHtepBasry ymenbmienus H. Ilomb3ysice 3Tol  QopmyIoi, TOCTpoWTEe NETIIO
TUCTEpe3Uca W ONPEIEIUTe MOTEPU Ha TUCTEPE3UC B KOJIBLIEBOM MArHUTHOM
cepledyHHKe C ILIOMAbIO TONEPedHoro cepaedHnka S=25MmM?u cpenHel JIMHHOM
MarHUTHOTO KOHTYpa Lcp=50MM, mpu Bo3AelcTBUM Ha HEro MEepEeMEHHOTro
MarHuTHOrO 1o ¢ dvacroroi f=50I'm w® amMIUIMTYI0H HaNpsSHKEHHOCTH
Hm.=20A/m.HayanpHass MarHuTHass MPOHHUIIAEMOCTh MaTepuaja CeplIeyHHKa
wx=1000 smmupuueckas nocrosiaHas B=200m/A.

Teopernueckoe
3aganue Nel

Knaccugukaius noiaynpoBOJHUKOBBIX XMMUYECKUX COEIMHEHMH W MHOTro(a3HbIX
MatepuanoB. Kakme Xummdeckue coeamnenus otHocarcs k tumy AVBY. Hx
CBOMCTBa M 00J1aCTh NPUMEHEHUS B DJICKTPOHUKE.

Teopernueckoe
3ananue Ne2

Kakue marepuasibl OTHOCATCS K BBICOKOYACTOTHBIM MAarHUTOMSITKMM MaTepHalaM.
CgoiictBa u cocta (hepputoB. OOIaCTh NPUMEHEHUS B 2JIEKTPOTEXHHUKE.

5.4.1lepeyeHb KOHTPOJIbHBIX PadoT

KoHTposnbHbIe paboThl y4eOHBIM IJIAHOM HE TIPETyCMOTPEHBI.

6.

OCHOBHASA 1 JOHOJIHUTEJIBHAA JIMTEPATYPA

6.1. [lepeyeHb OCHOBHO¥ JUTEPATYPHI

1. MarepuanoBefieHie U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepUajoB: y4eO.
st By3oB/ C.H. Konecos, 1.C. Konecos. 2-e u3z., nepepad. u gomn. - M.: Beicuiik.,

2007. - 535c.

2. [enedporckuit FO.B. MarepuanoBeneHue yist 7IEKTPUKOB B BOIIPOCAX M OTBETAX
[DnexkTpoHHBIN pecypc]: yu. mocodue — 2-e 3. — HoBocubupck: Mzn-so HI'TY, 2013. -64c.
— Pexxum nocryna — ObC — “IPRbooks™ http://www.iprbookshop.ru/47695.html

3. Tumoeer N.A. DnekTpoTeXHUUECKUE MaTepUaIbl U U3ACIUs [ DJIEKTPOHHBIN
pecypc]: yaebHoe mocobue. — CI10.: M3narensctBo “Jlanp”, 2012. — 272c¢. — Pexxum moctymna —
OBC m3narenscrea “Jlanp” hitps://e.lanbook.com/book/3733?category pk=937#book_name.

4. DJNeMEHTbl aBTOMATHUUYECKUX M aBTOMATH3UPOBAHHBIX cUCTEM. Matepuaiibl U

KOHCTPYKLIMH.

Meroaudeckie yKa3aHWs K  BBIIOJHEHUIO J1a0OpaTOpHBIX PadoT  Jyist



https://e.lanbook.com/book/3733?category_pk=937#book_name
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cryn.croeit. 140200, 140604. Cocrt.: A.H. Iloranenko, A.H. Cemepnun, H.b. Cubupuesa. —
benropon: M3n-s8o BI'TY um. B.I'. Illyxosa, 2007.-37 c.

6.2. IlepevyeHb JONMOJTHUTEIBLHOM JIUTEPATYPbI

1. My3ssuieBa U.B. DnekTpoTexHUYECKOEe U KOHCTPYKIIMOHHOE MaTepUaIoBeACHUE.
JlusnexkTpuueckue Matepualibl U UX MPUMEHEHHE [DJIEKTpOHHBIA pecypc]: yueOHoe
nocobue/ MysbuieBa M.B., CuniokoBa T.B.— DnekTpoH. TEKCTOBBIE IaHHBIC.—
JIunenk: Jlnneukuit rocynapcTBeHHbI TexHuueckuii yausepcutet, ObC ACB, 2014.—
64 c.— Pexum gocryna: http://www.iprbookshop.ru/55670.— DbC «IPRbooks».

2. MysbuieBa U.B. DieKTpoTeXHUUECKOE U KOHCTPYKIIMOHHOE MaTEpUaIOBEICHUE.
[ToynpoBOTHUKOBBIE MaTEPHAIIbI U UX MPUMEHEHHE [DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ My3buieBa M.B.— DnekTpoH. TeKCTOBble AaHHble.— Jlumenk: Jlumerkuii
rocygapcTBeHHbd TexHuueckuit ynuepcurer, 9bC ACB, 2014.— 79 c.— Pexum
noctyma: http://www.iprbookshop.ru/55610.— DBC «IPRbooksy.

3. Copokun B.C. Marepuanbl U 3J€MEHTBI 3JIEKTpOHHOW TexHuku. B 2 1. T.1.
[IpoBOJIHUKY, TOJYNPOBOJAHUKHU, JUDIEKTPUKHU: YYEOHMK Ui CTYZ. BBICII. YyueO.
3aBeaeHuil / Copokun B.C., Autunos b.J1., JIazapesa H.II. — M.: U3gaTtenbckuii LeHTp
”Axkanemus”, 2006.- 448c.

4. Copokun B.C. Marepuasibl U 3J€MEHTHI 3JEKTPOHHOM TeXHUKU. B 2 1. T.2.
AKTHBHBIE AUAJICKTPUKH, MarHUTHBIC MaTepHUasbl, JIEMEHThI 3JICKTPOHHOU TEXHUKH:
y4eOHUK s cTyn. Bbicul. y4eO. 3aBenenuii / B.C. Copokun, B.JI. Antunos, H.IL.
JlazapeBa. — M.: U3patenbckuii nentp ~“Axanemus’, 2006.- 384c.

6.3. IlepeyeHb HHTEPHET PeCypcoB

l. Yun u dun. Buneo. BemectBa u Marepuanbl. DJIEKTPOHHBIM pecypc. Pexum
noctyna:http://www.chipdip.ru/video/all.aspx?groupid=3001

2. KopoGeiinuko C.M. YueOHOe mocobue Mo AMAIEKTPUYECKUM MaTepuajaMm.
HITY. DNEeKTpOHHBIN pecypc. Pexum
noctyma:http://sermir.narod.ru/tryd/Posob/Index.htm

3. Odummanbuabiii cat MyssutieBoidk W.B. DOnexktponHblii pecypc. Pexum
nocryma:http://cifra.studentmiv.ru/about/

7. MATEPUAJ/IBHO-TEXHUYECKOE U THO®OPMAIIMOHHOE
OBECIIEYEHUE

JlekImoHHBIE 3aHATHS TPOBOMSTCS B ayJAUTOPUSIX,0CHAIICHHBIXMAPKEPHOU WU
MEJIOBOM JJOCKOM MIIPE3EHTAMOHHOW TEXHUKOU (MMPOEKTOP, MHTEPAKTUBHAS I0CKA).

JlaGopaTopHble 3aHSATHS MPOBOASTCS B CIEHIUATU3UPOBAHHBIX JIA0OPATOPHSIX
M211, M212 ¢ ucnonp30BaHrEM 00OPYTOBAHHS:

o [lepenocHsie 1a60paTOPHBIE CTCHIBI:

1. 3y4eHue MarHUTOCTPUKIIMOHHOTO 3 deKTa.

2. ViccnenoBanue BIMSIHUS MaTepUalia Cep/IeYHMKA KaTYIIKU WHIYKTUBHOCTH Ha
XapaKTEPUCTUKHU K0JIeOATEIbHOTO KOHTYpA.

3. MccnenoBanue CBOMCTB MarHUTHBIX MaTEPUAJIOB.

e Pabouee mecTo 0 00YUYEHUIO MANKK TPOBOIOB.


http://www.chipdip.ru/video/all.aspx?groupid=3001
http://sermir.narod.ru/tryd/Posob/Index.htm%20Коробейников%20С.М
http://cifra.studentmiv.ru/about/
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[Ipy  BbIMOTHEHUW  J1IAOOPATOPHBIX  pabOT  MCHOJB3YETCS  Cleaylollee
obopynoBanue: ocimiorpadsl InstekGOS - 620, mudposeie MynbTuMeTpsiDT-890+,
M-890D, reneparopbr [3-112/1, masmeHas cranmus Lukey 852D*. Pacxommbie
MaTepuanbl: mpoBojioka MemHas 0,2 MM, ¢mockl: kKaHu(OIb, MasyibHAs KHUCIOTA,
nasbHbIN xup, npumnou: [10C-61, crutas Byna.

[IpakTrueckne 3aHATHAS TPOBOASATCS B ayAUTOPUSX, OCHAIICHHBIX MapKEPHOM
WJIM MEJIOBOM JJOCKOM M NTPE3EHTAMOHHON TEXHUKOMU.

[Ipu mpoBeneHUYU JIEKIIMOHHBIX W MPAKTUYCCKUX 3aHATHUH MPETyCMOTPEH IOKa3
BUJCOPUIEMOB N0 M3y4aeMbIM TeMaM. KOMIUIEKTBKIIIOUaeT BUACO(UIBMBI [0 TEMaM:
CETHETO W TMbE303JEKTPUKH; MOTYIPOBOJHUKHU; TEXHOJIOTHSIPOU3BOICTBA MUKPOCXEM;
KOppO3Msl METaJJIOB; Ja3epHass oO0paboTka METaIoB; CTPYKTypa M CBOMCTBaa
MaTepHAJIOB; TOPOIIKOBAsE METALTYPIrHsl; TEXHOJIOTUS MPECCOBAHUS TIACTMACC; TPEHUE
M M3HOC B MEXaHW3Max; MHUp HaHotexHosoruii; Jekuus K. Andeposa
“I1onynpOBOTHUKOBASL PEBOJIIOLIUS .

Jl71st camocToATEeNbHOM pabOThI CTYJEHTOB IPENYCMOTPEH KOMIIBIOTEPHBIN Kilacc,
OCHAIIICHHBI KOMITBIOTEPHOM TEXHUKOM C BO3MOXKHOCTHIO TOJKIIOUCHUS K CETH
«UHTepHeT», obecreyeHHMeM  JOCTyma B DJIEKTPOHHYIO  HH(POPMAIMOHHO-
o0pa30BaTeNbHYI0 CpEAy YHHBEPCHUTETa, a Tak)Ke ydacThueM B mporpammax Microsoft
Office 365 mnsa ob6pazoBanus (crynenuecknii) (Ne qor. E04002C51M) ¢ BO3MOXHOCTHIO
OecriaTHOM 3arpy3ku mporpaMMHoOro ooecreuenus: Microsoft.
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8. YTBEPKJIEHUE PABOYEHN ITPOI'PAMMBI

Paboyas mporpamMmma ¢ H3MeHeHHSIMH, JONOJHEHHSMH YTBep:KlAeHAa Ha
2016/2017 yuyeOHbIii roga.

[Tpotokon Ne 7~ 3acenanus kadeapsl oT « / » 2016 r.

3aBeayroumuii kaheapoit JuA L%—:("\ A.B. benoycos

Jupekrtop uncturyta DUTYC ?%i{—' _ AB. benoycos

Cnucok H3MeHeHHUIl U 10noJIHeHHH B paboyeii nporpamMmme

B nynkm 6.2 dobasnenvi credyrowue numepamypHvie UCHOYHUKU.

1. AnexceeB, ['B. BuptyanbHblii 1a00OpaTOpHBIA MNPaKTHKYyM TIO Kypcy

«MartepuanoBeneHue» [DaeKTpoHHBIH pecypc]| : yueOHoe mocobue / '.B. Anekcees,
N.N. bpunenko, C.A. Bonorkanuna. — DnekTpoH. nad. — Cankrt-IletepOypr : Jlans,
2013. — 208 c. — Pexwum npocrtyna: https://e.lanbook.com/book/47615. — 3arn. ¢
JKpaHa. _
2. T'opoxos, B.A. Marepuansl u ux TexHonorud. Yacte 1 [DeKTpOHHBIH
pecypc]: yueOnuk / B.A. 'opoxos, H.B. bensikos, A.I'. Cxuptinanze. — DIeKTPOH. J1aH.
—  Munck : HoBoe 3Hanume, 2014. — 589 «c¢. — Pexum pgocryna:
https://e.lanbook.com/book/49450. — 3aru. ¢ skpaHa.
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PaGouyass mnporpamma ¢ HW3MeHEHUSIMH, [ONMOJHEHHUSIMH YTBep:KIe€Ha Ha
2017/2018 yueGHbIH roj.

P

[Tporoxon Ne /% 3acemanus Kadeaps oT « 7' » Lé 2017 r,

3aBenyroiuit kadenpoit JuA %”‘ ~ A.B. benoycos

Hupexktop unctutyra DJUTYC ?#"“:‘ A.B. benoycon

Crnucok u3MeHeHHUI U 10NOJIHEHHH B paboueii mporpaMmme

B nynkm 6.3 dobasnerwvi credyrowue 1umepamypHvie UCMOYHUKU.

1. Creksioobpa3Hbie MOTYNPOBOIHUKH [ DIeKTPOHHBIN pecypc] — Pexum nocrtymna:
https://www.chipdip.ru/video/id000510446. — 3aru. ¢ 3kpaHa.
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PaGouasi nporpamma 6e3 n3MeHeHuii yreep:kaeHa Ha 2018/2019 yueGublIii roa.

/ /) Vive N
[Iporokon Ne /[~ 3acenanusi kadeapsl oT « /7 » L2 2018 r.

3aBeyIOIIHH Ka(bézlpoﬁ OuA J%—»(—\ A.B. benoycos
Hupexrop uncruryra DUTYC %"A A.B. benoycos

=




PaGouass nporpamma G6e3 wu3MeHeHWH yTBep:aeHa Ha 2019/2020
y4eOHBbIH roj.

[Tpotokon No 13 3acenanus kadenps! ot « 07 » urons 2019 r.
¥ i /’
3aBenyromumil kKapeapoit DUA < W A.B. Benoycos

Hupektop uncturyta DUTYC sé/ﬁf/ A.B. Benoycos




8. YTBEPXKJIEHUE PABOYEN IIPOTPAMMUBI

Pabouas nmporpamma 6e3 u3meHeHui yrBepkaeHa Ha 2040/204/ yueOGHBIN rog.

IMporokon Noe 70 3acelaHus Kadepsl OT « 77 »  side.r 20er.

3aBeayrouuii kapeapoi ':_Zé"‘”"— 4.8 Beroucos
noanuck, DUO /

JIpeKTOp HMHCTHTYTA %7_(_,4 B. Beroyeon
noznwucs, PUO /




YTBep:xkaeHue padoyeii nporpamMmsl 6e3 H3MEHEHHI.

Pa6ouas nporpamma 6e3 U3MeHEeHHI yTBepmeﬁa Ha 202 1/2022 y1e6HbIil roa.

Ipotokon Ne 77  3acenmamms xadenpsi oT « /5 »  Adez 4 2024 1.

3aBenyrouuii kadeapoii % 2 i = A.B. benoycos

/

JupexTop nHCTUTYyTa ’%a - ~ A.B. benoycos

12
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HNPUJIOKEHHUE

Kaxnpii  crneuuanuct, paboralommii B 00JacTH  AJIEKTPOTEXHUKH U
ANEKTPOIHEPTETUKH, TOJKEH 3HAThH MEPEUYCHb OCHOBHBIX JJIEKTPUUYECKHX, MATHUTHBIX U
MEXaHUYECKUX XapaKTePUCTUK, KOTOPHIMH OOJagal0T MaTepuaibl, OTHOCAIIHAECS K
KJIaccaM JUAJIEKTPUYECKUX, TOJYIPOBOJIHUKOBBIX, IPOBOJHUKOBBIX, MarHUTHBIX
MarepuanoB. [IpM H3TOTOBICHMM W PEMOHTE JJICKTPOTEXHHYECKOTO OO0OpYAOBaHUS
HEOOXO/IMMBI JAETAIH U y3Jbl, BHIIIOJTHEHHBIE U3 MAaTEPUAIOB OMPEACICHHBIX KJIACCOB U
00JIaJaloIe KOHKPETHBIMU DSJICKTPUUYECKUMH M MAarHUTHBIMU XapaKTEPUCTUKAMHU.
Heobxonumo 3HaTh, Kak M MOYEMY ATHU XapaKTEPUCTUKH U3MEHSIOTCS TMOJ| JECUCTBUEM
TeMIepaTypbl, BEIMYMHBI TOKAa W  HAOpPsDKEHUs, 4YacTOThl  MEPEMEHHOTO
ANEKTPOMArHUTHOIO MOJIsI, MEXaHUYECKON HArpy3KU U IPYTUX BHEIIHUX BEIUYHH.

MeToanyecKkue peKOMEHAAUMH CTYACHTAM M0 CAMOCTOAATEJIbHOMY U3YYECHHIO
AUCUMUILTHHBI.

B kypce 7ONEKTpPOTEXHUYECKOE MaTEpUATIOBEACHUE  paccMaTpPUBAKOTCS
Marepuaibl, NPUMEHSEMblE TMPU HU3TOTOBJICHUM BJIEKTPOOOOPYNOBAHMS, HOBBIE
TEXHOJOTUA B  3JIEKTPOTEXHUYECKOM  MAaTEpPUAJIOBEICHUH, HHTEIUICKTyalbHbIE
Matepualibl 1 KOHCTpyKIuu. PaccmarpuBaercs (usuka sBICHUN, UMEIOIIUX MECTO B
JUAJIEKTPUYECKUX, TTPOBOJIHUKOBBIX, TOJYIPOBOAHUKOBBIX U MarHUTHBIX MaTepualax,
HAXOJAIIMXCS B DJJICKTPUYECKOM M MAarHUTHOM Tojie. ['maBHOW 3amaderl u3ydeHus
JTUCIUILIIAHBI ~IJEKTPOTEXHUUECKOE MATEPUATIOBEICHUE  ABJISCTCS:

e lI3ydyeHue OCHOBHBIX (PU3MUECKUX MPOIECCOB, MPOTEKAIOIIMX B MaTepuaiax
IIPU BO3JIEVCTBUU HA HUX AJIEKTPUUYECKOTO, MATHUTHOTO WJIM TEIIOBOTO TOJIEH;

e l3ydueHue 3aBUCHUMOCTH JJIEKTPUUYECKHX, MEXAHUYECKUX U JPYTUX CBOWCTB
MaTepUaJIOB OT UX XUMUYECKOT'O COCTaBa U CTPOCHUS;

e 3HAaKOMCTBO C KOMIIO3UIIMOHHBIMU MaTepuajiamMu, MOPUMEHIEMbIMU B
MIPOMU3BOJICTBE JICKTPOOOOPYIOBAHMUS.

TEMA Nel IIpeamer u 3aaaun kypca. OO1ire NOHATHS U OTIPEACIICHHUS.

DJIEKTPOTEXHUUECKHUE MaTepuaibl MPUMEHSIOT JJisi TPOU3BOJICTBA MPOBOJA,
kabenel,  M3OJATOPOB,  PE3UCTOPOB,  KATYIMIK  WHAYKTUBHOCTH,  MarHUTOB,
TpaHchopMaTopoB, IUOAOB, TPAH3UCTOPOB, W T. IL.JJIsI ATUX 1ened NPUMEHSIOT
ANEKTPOTEXHUYECKUE MaTepualibl OMPEACICHHOTO Kiacca, UMEIOIIUE ONPEACIICHHBIC
ANEKTPUYECKUE, MEXAaHMYECKME U XHUMHYECKHE CBOMCTBA. OT NPUCYIIMX [TaHHOMY
Marepuany TpeOyeMbIX CBOMCTB 3aBHUCIT KaueCTBO, HAJEKHOCTh M 0€30MaCHOCTh
pabOThI KaXA0W JETAIN U IEKTPOYCTAHOBKHU B IIEJIOM.

Knaccudumupyst smeKTpoTeXHUUECKHE MaTepuaibl MX CIEIyeT pasleiuTh Ha
YEThIPE OCHOBHBIX KJlacca: TUAJIEKTPUKH, MOJYPOBOIHUKH, TPOBOAHUKN U MarHUTHbIC
Marepuaisibl. Ciaeayer oOpaTUTh BHUMaHUE, YTO 1O MOBEACHUIO B AJIEKTPUUECKOM TOJIe
AIEKTPOTEXHUYECKUE MaTepHalibl TMOAPA3ACISIIOT HAa TPU Kilacca: JUAJICKTPUUYECKHE,

MOJIYITPOBOJJHUKOBBIE U MPOBOJHUKOBBIE. B MarHUTHOM e ToJie — Ha JBa Kjacca:
MarHuTHbIe (CUJIBHOMArHUTHBIE) M HEeMarHuTHbIe (ciaabomarHuTHeie). K mepBbIM
oTHOcATCA (eppo- U (deppuMarHeTHMkd, a KO BTOpBIM — JHMa-, Mapa- U
aHTU(EePPOMATHETUKH.

TEMA 2. JIunAeKTpUKH.
JlusnexkTpudeckue Marepuaibl 00J1aal0T CIIOCOOHOCTBIO TOJISIPH30BATHCS IO
JEUCTBUEM TMPHUIOKEHHOIO SJCKTPUUYECKOro IO W TOApa3IeNIsIloTCs Ha JBa
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NOJAKJIACCA: TUDJIEKTPUKHU [TACCUBHBIE U AKTUBHBIE.

[Ipy n3y4eHUn CBOMCTB IUAJIEKTPUKOB CJIEAYET PACCMOTPETh TAKUE MOHITHUS KaK
NOJISIPU3aLUs TUDJIEKTPUKOB, 3JIEKTPONPOBOJIHOCTD AUANIEKTPUKOB, ITHUDIICKTPUUECKUE
MOTEPHU, TPOOOI TUIIEKTPUKOB.

W3y4ast macCUBHBIE AMAJICKTPUKH HEOOXOAUMO OOpaTHTh BHUMAaHUE Ha TO, YTO
UX UCHOJIB3YIOT JJIA CO3JAHMS AIEKTPHUUECKOW HM3O0JIALMH MEXIY TOKOIPOBOIAIIMMU
YacTSAMH DJIEKTPOTEXHUUECKOTO 000pyIOBaHMUS, TaK KaK OHU MPENATCTBYIOT
MPOXOXKJICHUIO  JJIEKTPUYECKOTO TOKAa M SIBISIFOTCS  AJEKTPOU3O0JALIMOHHBIMU
Marepuanamu. IlaccuBHbIE NHMAJIEKTPUKH TaK K€ HCHONb3YIOT B 3JIEKTPUUYECKUX
KOHJIEHCATOpax, [J€ OHHU CHyKaT Uil CO3JaHHsS ONPENEJICHHOM 3IIEKTPHUUYECKOU
€MKOCTH. B 3TOM cilyyae BakKHYIO pOJIb WUIpPaeT IHUDJIEKTPHUYECKas MPOHUIAEMOCTH
MaTepuasia (a HE YJeIbHOE COINPOTHUBICHHE), YE€M BBIIIE JUAJICKTpUUECKas
IPOHUIIAEMOCTh, TE€M OOJbllIEé €MKOCTh KOHJEHcaTopa, a rabapuTel U BeC
KOH/IEHCAaTOPOB MEHBIIIE.

PaccmaTpuBast cTpoeHre U CBOMCTBA KUAKUX TUAIEKTPUKOB HEOOXOIUMO 0C000€
BHUMaHUE yAEIUTh HePTAHOMY TpaHCHOPMATOPHOMY Macily U CHHTETHYECKUM
KUAKAM JUAJIeKTpukaM. M3ywas TBepAble ITUAIEKTPHUKH, HEOOXOIMMO OOpaTUTh
BHHMaHHE Ha CBOICTBA W CTPOCHHE TEPMOIUIACTOB U PEAKTOIUIACTOB, CBOMCTBA
AIACTOMEPOB, PACCMOTPETh COCTaB M O0JACTH MPUMEHEHUS  BOJOKHHUCTBIX
TURIIEKTPUYECKUX MAaTE€pPUAJIOB, & TAK)KE PACCMOTPETh HEOPTraHUYECKUE JUIICKTPUKHU.

M3yyast akTUBHBIE IUAJIEKTPUKH HEOOXOIUMO OOpaTUTh BHUMAaHHUE Ha TO, YTO B
OTJIMYME OT OOBIYHBIX AUAICKTPUKOB UX MPUMEHSIOT JJI HU3TOTOBJIEHHUS AKTUBHBIX
AJIEMEHTOB, (JIeTaneil) 3NEeKTPUUECKUX CXeM. JleTanu, u3roToBIEHHbIE U3 HHUX, CIYXKaT
IUI TEHEepaluu, YCUJICHUs, MOIYJISIUH, MpeoOpa3oBaHusl AeKTpuueckoro curxana. K
HUM  OTHOCSTCSI: CErHETO- W  MbE30JIEKTPUKH, NUPOIJIEKTPUKH, 3JIEKTPETHI,
JIOMUHO(OPBIL, KUAKUE KPUCTAIUIBI, JIEKTPOONTHUYECKUE MaTepHasbl U Ap. AKTUBHBIC
IUAJIEKTPUKU CUUTAKOT MEPCHEKTUBHBIMUA MaTe€puallaMi U UX MPUMEHSIOT B KaueCTBE
MHTEJJIEKTYaJIbHBIX MAaTEPUAJIOB U KOHCTPYKIIUIA.

N3yuyass Temy, pekoMeHayercss mpocMoTp Bumeobuiabma: “Cersero-
MbE30AJICKTPUKH .

TEMA 3. I[IpoBOAHUKOBBIE MaTEPHUAIIBI.

Jaetrcst knmaccuukauus MPOBOJHUKOBBIX MaTEpHUAIOB Ha YEThIPE MOJKIIAcCa:
Marepuanbl BBICOKOM TPOBOAMMOCTH, CBEPXIIPOBOJHUKH, MaTEpHabl BBICOKOTO
CONPOTHUBJIEHUS, KOHTAKTHBIE MaTEPHAJIBI.

N3yyeHue CBOWCTB MPOBOJAHMKOBBIX MAaTEpUaOB HEOOXOAMMO HAYMHATH C
paccMOTpeHHsT (U3UYECKUX MPOILECCOB B METANIMYECKUX MPOBOJHUKAX (BIUSHHUE
TEMIIEpaTypbl, MNpuUMecH, JaedopManuy, pa3MEpPOB MPOBOAHMKA Ha YAEIbHOE
CONPOTUBJICHUE; AMHUCCHOHHBIE W KOHTAaKTHBIE SBJIEHUS B MeETaUlaX; TEIUIOBBIE
CBOMCTBa METAJIJIOB).

Martepuanbl BBICOKOW MPOBOJAUMOCTH MCHOJIB3YIOT TaM, I7ie HEOOX0AUMO, YTOOBI
ANEKTPUYECKUI TOK MPOXOAWJI C MUHMMAJIBHBIMU NOTEPSMHU. M3 HUX HM3rOTaBIMBAIOT
npoBoAa, KalOeaum U Jpyrue TOKOMPOBOJSLIME YACTH DJIEKTPOYyCTaHOBOK. I[lpu
PAacCCMOTPEHUH MaTEepUaIOB BBHICOKOW MPOBOJUMOCTH HEOOXOAMMO YAECIUTh BHUMAHUE
CBOMCTBaM MEJHBIX U aJFOMHUHHUEBBIX ITPOBOJHUKOB, OCOOEHHOCTH KOHTAKTa MEIHON U
AIIOMUHUEBOW MPOBOJIOKU, KAKOMY U3 METAJUIOB CIEAYeT OTAATh MPEANOYTEHUE IS
NPOU3BOJICTBA  KOHTAKTHOTO  MpPOBOAA  BJEKTPUDUIMPOBAHHOIO  TPaHCHOPTA.
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PaccMoTpeTs MeniHbIE U aTIOMUHHUEBBIE CIUIABbl UX CBOMCTBA U 00JIACTH PUMEHEHMUS.

[Ipy wu3yyeHUM CBEPXIPOBOAHMUKOB ClEAyeT OOpaTUTh BHUMaHHE Ha
BBICOKOTEMIIEPATypHbIE CBEPXIPOBOJHUKHU, KaK HauOoJee MepCIeKTUBHBIE MaTEpHUaIbl
ANIEKTPOHUKH U JIEKTPOTEXHUKHU.

W3ydass marepuasibl BBICOKOTO COINPOTUBICHUS HEOOXOAMMO PacCMOTPETh
CBOMCTBa MaHTaHWHA, KOHCTaHTaHa, HArpeBOCTOMKHE CIUIaBbI (HUXPOMBI, (expanu,
XpOMaJM) U UX 00JaCTH MPUMEHEHHS.

PaccmarpuBas KOHTAakTHbIE MAaTEpHAIbI, CIEAYET OTAECIBHO PAaCCMOTPETH
MaTepuaibl IJs pa3pbIBHBIX M CKOJIB3SLIMX KOHTAaKTOB. PaccMOTpeTh Marepuanbl s
M3TOTOBJICHHSI KOJUIEKTOPHBIX IUIACTHH 3JIEKTPUYECKHX MAIIWH, AJIEKTPOTEXHUYECKUE
YTOJIbHbIE MAaTE€pPHAJIbl U UX 00JIaCTh IPUMEHEHUSI.

TEMA 4. ITonynpoBOJHUKOBBIE MAaTEPUAIIBI.

N3yyas Ttemy HEOOXOAMMO  KJIacCU(PUIMPOBATh  IMOJYNPOBOJIHUKOBBIE
Marepuansl Ha  TPU  OCHOBHBIE  TPyHIBL:  MPOCTBIE  MOJYHPOBOIHUKH,
IIOJIyIIPOBOJJHUKOBBIE XMMUYECKUE COEIMHEHHUS U ITOIYITPOBOIHUKOBBIE KOMILIEKCHBI.

XapakTepHOl OCOOEHHOCTBIO TOJYIIPOBOJHUKOB SIBIISETCS  CYIIECTBEHHAs
3aBUCUMOCTh 3JIEKTPONPOBOAHOCTA OT WMHTEHCHUBHOCTHM BHEUIHETO 3HEPreTHYECKOrO
BO3JICUCTBUS: HANPSIYKEHHOCTH 3JIEKTPUYECKOTO MOJs, TEMIIEPaTypbl, OCBEUIEHHOCTH,
JUIMHBI BOJIHBI MAJIAlOIIETO CBETA, AABJICHUS U T. II. JTa UX OCOOEHHOCTh MOJIOKEHA B
OCHOBY  pabOThl  NOJYNPOBOAHUKOBBIX  MPUOOPOB:  JTUOAOB,  TPAH3HCTOPOB,
TEPMUCTOPOB, (POTOPE3UCTOPOB, TEH30JATUYMKOB U JIP.

N3yuyenue pusnyeckux CBOMCTB HEOOXOJMMO HAYMHAThH C 3JIEKTPONPOBOAHOCTH
COOCTBEHHBIX M TPUMECHBIX IOJTYIPOBOAHUKOB, BHMJOB IMpUMECH (aKIENTOpHasd,
noHopHas). HeoOxomumMo paccMOTpeTh 3aBUCUMOCTb YEJIBHOTO CONPOTHBIICHUS
IIPUMECHOTO  TOJYNPOBOJHHMKA OT TeMmmeparypbl. FIMeTs mpeacraBieHUE O
($bOTONPOBOAUMOCTH NOJIyIPOBOIHHUKA. N3yunth BEHTHUJIbHBIE CBOICTBA
MOJIyIPOBOJIHUKOBBIX TPHUOOPOB Ha MMPUMEPE P-n EPEX0/Ia.

N3ydass mnpocTble MOIYNPOBOAHUKH, HEOOXOAMMO TOAPOOHO pPaccMOTPETh
CBOMCTBa M NPHUMEHEHHE KPEMHHs, KaK OCHOBHOIO MaTepHajia MCIOJIb3YyEMOIro B
MOJIYTPOBOJHUKOBOM TEXHUKE, a TaKXK€ pPacCMOTPETh TEXHOJOTUU OYHMCTKU U
MOJIYYeHUS] MOHOKPUCTANIMYECKUX CIMTKOB KpEMHHUSA. PaccMOTpeTh OCHOBHBIE 3TaIllbl
MJIaHAPHO-AMUTAKCUATBHON ~ TEXHOJOTMM  TIPOU3BOJACTBA  IMOJYIPOBOJHUKOBBIX
MUKPOCXEM.

[Tpu u3ydyeHnH MOSyMpPOBOJIHUKOBBIX XUMHUUYECKUX COCAMHEHUN U MHOTO(]a3HbIX
MaTEepUajIoB B MEPBYIO Ouepeab HEOOXOIUMO PacCCMOTPETh CBOMCTBA apCeHH 1A TauIns
U KapOMJ KpPEeMHHS, IIUPOKO MPUMEHSIEMBIX B TMPOU3BOJCTBE IMOIYIPOBOJAHUKOBBIX
pruOOPOB.

W3yuass Temy, peKOMEHAyeTcsi MpOCMOTp BuUAcoPUIbMOB: “Dusnueckue
CBOMCTBa MOJYNPOBOJAHUKOB”, “TE€XHOJIOTHS W3rOTOBJIEHHUS MHUKPOCXEM’, BUIEO —
nexuwmst XK. Andepona ’TlomynpoBogHUKOBAST PEBOTIONUS .

TEMA 5. MaruutHble MaTepyalbl.

K MarHuTHBIM  MaTepualaMm, HUCHOJIb3YyEeMbIM B  TEXHUKE, OTHOCHAT
dbeppomarneTuku U ¢epputbl. CoOOCTBEHHOE MAarHUTHOE TMOJIE B COTHH U THICSIYM pa3
OoJIblIIe, UEM BBI3BABIIEE €r0 BHEIIHEE MAarHUTHOE ToJie. JIJis HUX XapakTepHO Hau4ue
MarHUTHOTO THCTEpe3u3a. MarHuTHble MaTepHalbl MPUMEHSIOT Il KOHLEHTpaluu
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MarHUTHOTO TOJISI B CEPACYHMKAX KaTylIeK HHAYKTHUBHOCTH, APOCCENSIX U JPYTUX
KOHCTPYKIIUSIX, B KAYECTBE MarHUTOMPOBOIOB CUJIOBBIX TpaHCc(hopMaTopoB U T. 1. OHH
CIIOCOOHBI CHJIbBHO HaMarHM4MBAThCS JaXe B CJIA0BIX MOJISIX, @ HEKOTOpPhIE U3 HUX
COXPaHSIIOT HAMArHWYEHHOCTh W TIOCJIC CHSATHS BHENIHETO MarHuTHOro moisa. K
HanOoJiee MUPOKO HCIIOIB3YEMBIM B TEXHUKE MAarHUTHBIM Marepuanam otHocsTcs Fe,
Co, Ni 1 ux cIuIaBbl.

[lepen n3ydeHreM MarHUTHBIX MaTEPHATIOB HEOOXOIUMO PAaCCMOTPEThH OCHOBHBIC
BEITMYMHBI, XapaKTEPU3YIOITNE CBOMCTBA MATHUTHBIX MAaTepUasIoB (TIOJHBI MAarHUTHBIN
MOMEHT aTOMa, MarHUTHas MHIYKIHS, HAMPSOKEHHOCTh MAarHUTHOTO TIOJIS,, MarHUTHAS
MIPOHHIIAEMOCTb ).

YMetb knaccupuuMpoBaTh BCE MaTepuajbl MO0 MArHUTHBIM CBOMCTBaM Ha TpU
OCHOBHBIE I'PYIIIBL: JUaMarHUTHBIC, TapaMarHuTHbIE U eppomMarHuTHbie. PaccMOTpeTh
SBJICHME HaMarHWYMBaHUS (PEPPOMATHUTHBIX MATEpPUAJIOB, COIMPOBOXKIAIOIIEECS
M3MEHEHUEM UX JIMHEHHBIX pa3MepoB (MAarHUTOCTPUKIINS).

3HaTh TPUYUHBI, TPUBOASIIME K OOpa30BaHHUIO JOMEHOB B (PEppOMarHUTHOM
Marepuaie, MEXaHU3M TEXHUYECKOTO HaMarHWYMBaHUS W MAarHUTHBIA THUCTEPE3UC,
MOIIIHOCTh TIOTEPh HA THCTEPE3UC W BUXPEBBIC TOKH, NOTEPH BBI3BAHHBIE MATHUTHBIM
nocieAeicTBUEeM (MarHUTHBIE TTIOTEPH).

Knaccudumupyss MarHuTHBIE MaTEpHabl MO BEIMYWHE KOAPIMTHBHOW CHJIBI,
CIIeyeT pa3Ae/Th UX Ha JIBA THITA: MATHUTOMSTKAE U MarHUTOTBEP/IbIC.

PaccmarpuBasi CcTpoeHHE W CBOWCTBA MAarHUTOMSTKHAX MAaTE€pUAJIOB, CIEAyeT
OTJENBHO PAcCMOTPETh HHU3KOYACTOTHBIE MaTepuaibl (KapOOHWIBHOE IKENe30 W
KPEMHHCTYIO  DJICKTPOTEXHUYECKYIO CTalbh) W  BBICOKOYACTOTHBIC  MaTepHaIbl
(MarHUTOUANICKTPUKHU U HEPPUTHI).

[Ipuctymass K pacCMOTPEHHUIO CBOWCTB  MAarHUTOTBEPIBIX  MaTEpPHAJIOB
HEOOXOJMMO TO3HAKOMHUTCS C HMX OCHOBHBIMHM XapakTepucTukamu. PaccmatpuBas
CTPOCHHE W CBONCTBA MAarHUTOTBEPJbIX MATEPHAIOB, B MEPBYIO OUYEpEIh CIEIyeT
PacCMOTPETh JTUTHIE BHICOKOKOAPIIMTUBHBIC CIJIABBI 1 MAaTHUTOTBEPAbIC (DEPPUTHI.



