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Pabogas nmporpamMma cocTaBieHa Ha OCHOBaHHH TpeOOBaHHIA:

*  elepanbHOTO TrOCYJIAPCTBEHHOrO OGPA30BaTeNBHOTO CTAHAAPTA  BBICIIETO
oOpa3soBanus no HampasieHW:o moarotoBku 13.03.02 «3OnexTposHepreTuka H
3IEeKTpOTexHHKa» (ypoBeHb OakanaBpuara), YTBEpXACHHOTO  IIPUKA30M
MunucrepctBa o6pasoBanus ¥ Haykm Poccuiickoit ®epeparum Ne 955
ot 3 ceHTa06ps 2015 1;

* miada yde6Horo mponecca BI'TY um. B.I'. Illyxosa, BBemeHHOro B HeficTBHe
B 2016 roxny.

CocrtaBuTens: KaHA. TeXH. HayK, JOLEHT
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1. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 11O JUCIIMIIVIMHE

DopMUpyEMbIE KOMIIETCHLIIUU TpeboBanus K pe3ysbTaTaM 00y4eHHs
Ne Kon Kommerenims
KOMIIETE
HIUU
Oo6menpodeccnoHabHBIC
1 OIIK-2 | CrocoOHOCTB NPUMEHSTH | B pe3ynbrare 0CBOCHUS TUCIUILTAHBI

COOTBETCTBYIOIIUH (bu3HKo- | 00yJaAIOIIHIACS TOKEH
MaTeMaTUYeCKUn anmnapart, | 3HaTh: QU3HKO-MEXaHUYECKHE CBOMCTBA U
METO/IbI aHaJn3a U | GU3HKO-MAaTEeMaTUYECKUH armapar, ONMUCHIBAIOIINE
MOJIEJIMPOBAHUS, TEOPETUUECKHE | M XapaKTepU3YIOIIIe CBOWCTBRA
u AKCIIEPUMEHTAIIbHBIE | AJIEKTPOTEXHUYECKX MaTepUasoB.
UCCIIEIOBAHMSI TPU PEUICHUH | YMeTh: BEIOUPATh AIEKTPOTEXHUUECKHIE
pohecCHOHANIBHBIX 3a/1au. MaTepuabl 10 33JJaHHBIM CBOWCTBAM, POBOIUTH

OKCIICPUMCHTAJIbHBIC UCCIICAOBAHM: C LICIbIO
OIPEACIICHU A SKCILUTYaTallUOHHBIX XapPaKTCPHUCTUK
QJICKTPOTCXHUUYCCKUX MATCPHAJIOB.

B.]'laIleTl): MCTOAMKAaMH BBITIOJIHCHUA PAaCuCTOB U
OKCIICPUMCHTAJIbHBIX I/ICCJ'IGIIOBaHI/Iﬁ (1)I/I3I/IKO'
MCXaHUYCCKUX MAPaMETPOB SJICKTPOTCXHUYCCKUX

MaTepUaJIoB .
ITpodeccuonanbHble
2 [1K-5 | T'oroBHOCTH onpenensith | B pe3ynbrare 0CBOSHUS AUCIUITITAHBI
napameTpbl 00opyaoBaHUs | OOYUYArOIIMICS JOIKEH
00BEKTOB npodeccroHanbHOM | 3HATH: XapaKTEPUCTUKHU IJIEKTPOTEXHUIECKUX
JCATCIIBHOCTHU. MaTCpraJIOB UCIIOJIB3YCMBIX B QJICKTPOTCXHUKE U
AIIEKTPOIHEPTETUKE.

YMeTh: o1leHUBAaTh N3MEHECHUE CBONUCTB
MaTepUaJIOB NPU BO3JECUCTBUU HA HUX PA3JIUYHBIX
AKCIUTYaTaIMOHHBIX ()aKTOPOB M BO3MOYKHBIE
OTKa3bl U OTKJIOHEHUS! B HOPMAJIbHOH paboTe
ANEKTPOTEXHUYECKOTO 000PYI0BAHUS.

Buianers: criocoOHOCTBIO ONPEAETIATh TapaMeTPhl
3JIEKTPOTEXHUYECKUX KOHCTPYKIIMI C yYETOM
3HaHMIA O CBOWMCTBAX MaTEPUATIOB 0OPa3yIOINX 3TU
KOHCTPYKIIUU.

2. MECTO JUCLMILIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
ITPOI'PAMMBI

ConepxaHue TUCIHUILIMHBI OCHOBBIBACTCS U SIBJISETCS JIOTUYECKUM MPOJIOTIKEHUEM
CHCAYIOIIUX TUCITUTIINH:

Ne | HaumeHoBaHMe TUCIUTUTMHEI (MOIYIIS)

Briciias maTemaTnka

duzuka

TeopeTnyeckass MEXaHHUKa

XUMUA

OOu1ast sHEpreTuKa

TeopeTquCKHe OCHOBBI 2JICKTPOTEXHUKHU

N O OB W DN

OKonorusg




Conepxanve JUCIHUIUIMHBI  CIY>KMT OCHOBOM JUISi HW3YUYCHHS  CIEAYIOIIUX
JIUCIIUILIAH
Ne | HaumeHoBaHMe AUCIMIUIMHBI (MOTYIIS)
1 | Dnekrpuueckue anmapars
2 | DyekTpUYECKUE MALIMHEI
3 | DnexTponnka
4 | DpeKkTPONpPUBOJ B COBPEMEHHBIX TEXHOIOTUAX
S | JlaT4uKK U PETYJIATOPHI B CUCTEMAX 3JIEKTPOTEIIOCHAOKEHH S
6 | JlaTuuku u peryssTopsl B 3EKTPONPHBOJIE
7 | ABTOMAaTH3aIUs OPOLIECCOB H 060PYIOBAHHS
8 | ABTOMATH3HPOBAHHEIE CHCTEME! YIIPABICHNS TEXHOIOTHYECKHMH MPOIECCAMH
9 | T'ocynapcTBenHas HTOroBas aTTecTalus
3. OBBEM JJUCHMIIJIMHBI
06111351 TPYAOCMKOCTh JUCIHUILTITUMHBI COCTABJIACT @ 3a4. ¢IMHUII, m YqacCoB.
Bun yae6HO# paboThI Bcero Cemectp
4acoB Ne 3
OO61ast TpyA0€MKOCTh IUCHHUTUIHHBI, Yac 216 216
KonrakTHas pa6ora (ayaiuTopHble 3aHATHS), B 85 85
T.4.:
JICKIIUU 34 34
nabopaTopHbIE 17 17
MIPaAKTHYCCKHUE 34 34
CamocrosiTesibHast padoTa CTyAeHTOB, B TOM 131 131
4yHcIIe:
KypcoBoii nmpoekr - -
KypcoBas pabota - -
PacuerHo-Tpaduueckoe 3amaHus 18 18
WHauBHyanbHOE JJOMAIIIHEE 3a/1aHue - -
Jpyeue 6uovl camocmosmenvroi pabomol 77 77
dopma IpOMEKyTOUHas aTTECTAIUS (36) Dk3amen (36)
(3auer, 7K3aMeH)
4. COAEP KAHUE INCIHUAITJIMHBI
4.1 HamMeHOBaHUE TeM, UX COep:KaHue U 00beM
Kypc 2 Cemectp 3
OObem Ha TeMaTHYeCKUI
paszen 1o BUAaM y4eOHOU
HarpysKH, 4ac
xR
Ne HanmeHoBaHue pasziena . o =
/1 (kpaTkoe coqiep>kaHue) g i QE
= | € 52 ¢
= E g8 8 ¢ &
5| & 2§ 5 2%
B | E 8 8 0O o
1. Ilpenmer u 3agaum Kypca. OO1IMe MOHATHUS U ONIPEIETICHUS




Ilenp 1 3a1aum 3MEKTPOTEXHUYECKOTO MaTepuanoBeacHus. Poip
9JEKTPOTEXHUYECKUX  MATEPUATIOB B  BJIEKTPOIHEPIeTHUKE,
JIIEKTPOTEXHUKE W  paguodnekTpoHmke. Kimaccupuxarms
3JIEKTPOTEXHUYECKUX MATEPUATIOB IO PA3TUYHBIM IMPU3HAKAM.
Hosrie TEXHOJIOTUU B ANEKTPOTEXHUIECKOM

MaTCpUuaioBCICHUN, HWHTCIIJICKTYAJIbHBIC MaTCpuabl.

Kpucrammmaeckue pemeTkdn  MeTauioB. OCHOBHBIC — THIIBI
ME>KaTOMHOM CBS3H.

2.

HpOBO,I[HI/IKOBBIC MaTc€puralibl

Knaccudukarus npoBOAHUKOBBIX MarepuaioB. Dusndeckue
MPOIECCHl B METAUIMYCCKUX IPOBOJHHUKAX. 3aBHCHMOCTH
YAEIBHOTO CONPOTHUBICHUS MPOBOAHUKOB OT HMX CTPOCHHUS U
BHEIIHUX (PAKTOPOB: YACIHHOE COMPOTHBICHUE METALTUICCKIX
CIUTaBOB; BIHSHHE AeQOpManny Ha yAETbHOE COIPOTHUBICHUE;
BIIMSIHUE TEMIIepaTyphl Ha YIEIbHOE COMPOTHBIICHHE; BIHSHHC
pa3MepoB MPOBOJHUKA HA yNIETHHOE COINPOTUBIICHUE; BIUSHUC
YaCTOThI HaHpH)KCHI/ISI Ha COHpOTI/IBHCHI/IC MECTAIINIMYCCKUX
MPOBOJHUKOB; OMHCCHOHHBIE ¥ KOHTAKTHBIE SIBJICHHA B
MeTtajiax. TerioBnie CBOMCTBA METaJIJIoB; TEMI0BOE
pacHInpeHue; TeIIONPOBOIHOCTh; TETIOEMKOCTb.

Marepuansl BbICOKOW HpOBOAUMOCTH. Menb U €€ CBOWCTBA.
Mapku wmenu. BnmsxHue npumecn Ha 3JIEKTPOTEXHUYECKHUE
cBoiictBa Menu. llonsitue “BomopongHas Oone3Hb” MeIu.
KopposuoHnHass cTOMKOCT, MeAu. 3aBHCHMOCTH JOITYCTUMOTO
TOKa Harpy3kd OT CEYEHHS MEOHOro npoBogHHKa. CIulaBel Ha
OCHOBE MeEJAW: JaTyHH, OpoH3bl. VX MapKuUpOBKa, cOCTaB H
Ha3zHaueHUE.

Marepuansl BBICOKOH NPOBOAUMOCTH. AJIOMUHUNA M €ro
cBoiicTBa. CpaBHUTENBHBIE XAPAKTEPUCTUKU AITIOMHHHEBBIX WU
MEOHBIX. MapKI/I AIIOMUHHUECBBIX MIPOBOAHUKOB IIPUMCHACMBIX B
3NEKTPOTEXHHUKE. DJEKTporajibBaHW4YecKasi KOppo3us B MecTax
KOHTAaKTa MEIHBIX M AJIOMHHHUEBBIX NMPOBOAHMKOB. CIUIaBBI Ha
OCHOBE AJIFOMUHMS U X CBOMCTBA.

bumeranauueckue IIPOBO/IHUKH. CBOﬁCTBa, BHUIbI, IPUMCHECHUC.
MaTepI/IaJ'IBI A IMOABMXKHBIX KOHTAKTOB. CKOJ’IL3${II_II/IC nu
Pa3pbIBHBIC KOHTAKTHI: CBOfICTBa, obmacTu IMPUMCHCHUS.

CmiaBel BBICOKOTO COTNPOTHBICHHS. MaHTaHWH, KOHCTaHTaH,
HUXPOM: COCTaB, CBOMCTBA, HA3HAUCHUE.

CBepXIpOBOAHMKOBBIE MaTepHaibl. PakTOpbl, BIMAIOLINE Ha
CBEPXMPOBOAUMOCTb. CBEPXIIPOBOJHHUKH IIEPBOIO, BTOPOTO H
TpeThero poja. BricokoTeMmepaTypHble CBEpPXIIPOBOJIHUKH,
00JacTH MPUMEHEHHs] B SHEPTeTHKE.

Knaccudukamus  ¢arocoB u  npumoes.  llpumom  ans
BBICOKOTEMIIEpATYPHOH M HHU3KOTEMIIEPATypHOM  MaHKH.
HefiTpanbHble M1 KUCIOTHBIE (DITFOCHL

3.

HOHYHpOBO,Z[HI/IKOBBIC MaTCpuajibl

OO6ume cBeieHHs M KIacCU(pUKAIHS TOTYIPOBOJHUKOBBIX
MaTepHaIoB. CobcTBeHHbBIE u IIPUMECHBIE
HOJYIPOBOJHUKU. DIEKTPONPOBOJHOCTh COOCTBEHHBIX
MOJIYTIPOBOJHUKOB.  DJIEKTPONPOBOJHOCTh  MPUMECHBIX
MIOJIYTIPOBOTHUKOB.

Bunbel npuMeceld B MOJXYNPOBOJHHMKAX W HUX BIHSHHUE Ha
AJIEKTPOIPOBOAHOCTD. AKLENTOPHAsSA, JTOHOpPHAs, IPUMECH
3aMEUICHMSL.

3aBUCUMOCTh YAEIBHOU 3JIEKTPOIPOBOJHOCTH
ITOJIyIPOBOJTHUKOB OT Temneparypsl. [lonynpoBonHUKN C




HOJOXKUTEIBHBIM ¥ OTPHULATEIBHBIM TEMIIEPaTypHBIM
K03 unreHTom.

4.

HI/IBJ’ICKTpI/I‘{eCKI/Ie MaTCpHralibl

1

[Honspuzanus JUAJIEKTPUKOB. JusnekTpuk B
3JIEKTPUUECKOM ToJe. [TonsTue OTHOCUTEJIbHOU
IUdJIeKTpUUeckod  mpoHunaeMoctd.  Kiaccuduxarms
AUDJICKTPHUKOB 10 BCJIMYHHC I[PIBJICKTpPI‘-IGCKOﬁ
IMPOHUIIACMOCTH. OCHOBHBIE BH/bI moJrapu3anuun
JIUAJIEKTPUKOB. Jwusnextpuueckas IIPOHUIIAEMOCTD
T a3006pa3H51x, KUAKHUX W TBCPABIX  JUBJICKTPUKOB.
KoMmno3unmonssie Marepuabl. Onpenenenue
JIUBJIEKTPUYECKOM  NPOHUIAEMOCTH  KOMIIO3ULMOHHBIX
MaTepuaoB ¢ NOMOIIbIO popMyibl JINXTeHEKKepa.

10

DJEeKTPONPOBOAHOCTh  JAUAICKTPUKOB.  CONpPOTUBIICHHE
n3oisinun. Koaddumuent abcoporuu. [Tonstrue 00beMHOMN
u MOBEPXHOCTHOM 3JIEKTPOTPOBOTHOCTH.
DJIEKTPONPOBOAHCTh Ta30B, JKUAKOCTCH, TBEPIABIX TEIL
[Ipouecc camopaspsiga H30IAUUMH. HOPMBI  H30JISAIHH.
MeTtoapl W3MepeHHsl COMPOTUBJICHUS H3osauu. Cyika
U30JISIIIUH.

Juonexrtpudeckue mnorepu. BekTopHble nuarpamMmsl U
DKBUBAJICHTHBIC CXEMBbI AMAJIEKTPUKA C MOTEepsAMU. Buibl
JUOJIEKTPUYECKUX  IIOTEPh B AJIEKTPOU3OJIILIMOHHBIX
marepuanax. J{MajeKTpuuecKkue MoTepu B razo00pasHBbIX,
JKUJKMX U TBEPABIX IUDIIEKTPUKAX.

[Tpo6oii muanektpukoB. OOIas XxapakTepucTuka mpooos.
[Tpo6oii ra3oB. 3aBUCHUMOCTbH 3JIEKTPUYECKON MPOYHOCTH
BO3[lyXa OT PACCTOSHUS MEXIy OJJIeKTpOJAaMH B
OTHOPOJHOM  TIOJIE TPU  TPOMBINUIEHHOW  YacTOTe.
3aBUCHUMOCTh  JJIEKTPUYECKOM  MPOYHOCTH Taza  OT
nasnenus. [Ipo0Ooit raza B HEOJHOPOTHOM TIOJIE.

Crapenue n30isiuy. JIeKTPUYECKOE cTapeHue. TemnoBoe
cTapeHHre. MexaHM4ecKoe CTapeHue.

MarauTHbIe MaTCpHaJIbl

JuaMarHeTuku,  MapaMarHeHUKH, (dheppoMarHeTukH,
aHTHUEppOMarHeTHKH, (pepprUMarHeTUKA M HUX CBOMCTBA.
BinustHue CBOWCTB IuMaMarHETHUKOB, MapaMarHEHWKOB U
dbeppoMarHeTMKOB Ha CBOMCTBA KOJIEOATENLHOTO KOHTYpA.
ITpupona dheppomarnernma. MarHuTHast aHU30TPOITHS.

[Tpsmoif m OOpaTHBIE MarHUTOCTPUKIMOHHBIN 3 (eKT.
[TonoxwutenpbHass W OTPHUIATENbHAS MarHUTOCTPUKIIHUS.
[IpuMeHeHHEe MarHUTOCTPUKIMOHHOTO  H(dexra  JuIs
HOJTYYCHHS YIbTPa3BYKa.

Mexanuzm TEXHUUYECKOTO HaMarHU4YMBaHUSA
(beppOMarHuTHOTO MaTepuaja U MarHUTHBIA THCTEPE3HC.
MarauTHas npoOHULIAEMOCTb. MarHuTHBIE IOTEPH.

MarHuTOMATKHE W MarHUTOTBEp/AblE  MaTepHalbl.
HuskouacToTHbIE ¥ BBICOKOYACTOTHBIE  MAarHUTHBIE
MaTtepuaibl. MapKUpOBKa, XapaKTEPUCTHKH, 00IacTH
NPUMEHEHHUS.

BCEI'O

34

34

17

77




4.2. Conepxanue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHI

/o

HaumenoBanue
pazzierna IUCUUILUIUHbBI

Tema npakTudeckoro (CEMUHAPCKOI0)
3aHATHUS

K-Bo
4acoB

K-Bo
4acoB
CPC

cemectp Ne3

[Ipenmer u 3anaumn
Kypca. O01une NoHITUs
Y ONIpEelIEeICHUS

HoBpeie TtexHomornm B OJICKTPOTEXHUYECKOM
MaTepruaIOBEICHNUU, HUHTCJIJICKTYAJIbHBIC

MaTepualbl.

[IpoBOHUKOBBIE
MaTrepuabl

Bnusnue Temmeparypbl Ha  yAeNbHOE
CONPOTHUBIICHWE MPOBOAHUKA. BriusHue
TOJIIMHBl TPOBOJHMKA Ha  BEJIMYUHY
YIEIBHOTO CONPOTHUBIICHUS "
TEMIEPaTypHbI KOA(h(GULIHUEHT yAETbHOrO
COMPOTHUBIICHUS.

JusnekTpuueckue
MaTepuaibl

[lonatue mnosisspU3alUU  JAHUIJIEKTPHUKOB.
JIMdNeKTpUK B DJIEKTPUYECKOM  MOJIE.
Bblunciienue NOBEPXHOCTHOM IUIOTHOCTH
3aps0B Ha OOKJIagKax KOHJEHCATopa W Ha
MIOBEPXHOCTHU JUBJICKTPUKA.
[Tonsapr30BaHHOCTh HMAJIEKTPUKA, BEKTOP
IeKTpuuecko  MHAykuuu.  IloHsTHE
YaCTUYHOIO paspsana. Pemenue 3anay.

JusnekTpuueckue
MaTepuaibl

MrHOBeHHbIE U 3aMEJUICHHBIE  BH/IBI
MOJISIPU3AIIUU JTUDJICKTPUKOB.
OKBUBAQJICHTHAasI  CX€Ma  TEXHUYECKOIO
JIABJIEKTPUKA. 3aBUCHUMOCTD
TUDIIEKTPUYECKOH  MPOHUIIAEMOCTH  OT
TEMIIEpaTypbl M YacTOTHI TMPHUIIOKEHHOTO
HampsDKeHUs Ui Ta3000pa3HbIX, KUAKUX
Y TBEPJBIX JUAJICKTPUKOB. Perenue 3amad.

JlndnexkTpudeckue
MaTepuaibl

KoMmnoszuimonasie MaTepHaIbl.
Onpenenenue TUBJIEKTPUYECKON
MIPOHUIIAEMOCTH KOMITO3UIIMOHHEIX
MaTepUajJoB €  TOMOLIbIO  (OpPMYJIBI
JIuxTenekkepa. Pemenune 3anau.

JnsnexkTpudeckue
MaTepuaibl

DIEeKTPONPOBOIHOCTh JUAJIEKTPUKOB.
[Tonspr3anMOHHBIE TOKM W TOK CKBO3HOM
MPOBOJAUMOCTU. 3aBUCUMOCTh BEJTUYUHBI
TOKa MPOTEKAIOMIETO Yepe3 MUAIEKTPUK OT
BpeMeHU.  CONpOTUBIEHUE  H3OJISALUH.
kod(pdurment abdbcopOimu. OO0BEeMHOE W
MOBEPXHOCTHOE COMPOTUBIICHUE U30JIALINH.
Pemenue 3agauy.

JdnekTpudeckue
MaTepuaibl

DIEeKTPONPOBOIHOCTh T'a30B, KUAKOCTEH U
TBepablx Ten. Ilpomecc  camopaszpsiga
m3ossiuud.  Hopmber  m3omsauuu.  Cymika
n3oJsuu. Pemenne 3agaq.

JsnexkTpudeckue
MaTepuaibl

I[I/IBJ'ICKTpI/IquKI/IC IOTCpHU. BGKTOpHBIe
auarpaMmmMbl WM OKBHBAJICHTHBIC  CXCMBI
AUDJICKTpHUKA C IOTCPSAMU. MOH_IHOCTL
AUSJICKTPUICCKUX IOTEPh. y}lGJ’IBHBIe
JUDJICKTPUYICCKUC TIOTCPU. Tanrenc yriia




TUAJICKTPUYECKUX ToTeph. JoOpOoTHOCTH
JIvdJeKTpuKa. Pemenue 3agay.

9 JluasekTprudeckue [Ipooii JIUJICKTPUKOB. OO6mas 4 4
MaTepHuabl xapaktepuctuka mnpobos. IIpoboit razos.
3aBUCHUMOCTh 3JIEKTPUYECKON MPOYHOCTH
BO3/yXa oT paccTostHuA MEXITY
ANEKTPOAAMHU B OJTHOPOJTHOM u
HEOAHOPOJIHOM noJie. 3aBUCUMOCTh
JNEKTPUYECKOM  MPOYHOCTH  raza  OT
nasieHus. Pemmenue 3anay.
10 JluanekTprudeckue [Tpo6oii KUAKUX U TBEPABIX TUIIESKTPUKOB. 2 2
MaTepHabl 3aBHCUMOCTh  3JICKTPUYECKOH MPOYHOCTU
TpaHc(HOPMATOPHOTO Macia OT COAECPIKAHUS
BOJBI W Temmeparypbl. Buasl mpobos
TBEPBIX TUAIIEKTPUKOB.
11 JusnekTpuueckue CrapeHue  M30JSIIMU.  DJIEKTPUYECKOE 2 2
MaTepHabl CTapeHHe. TemnoBoe CTapeHHE.
Mexanunueckoe crapenue. Perenne 3aiad.
12 | Maruutsble MaTepuanbl | OCHOBHas KpuBas HaMarHW4YUBaHUS 2 2
MarHUTHBIX MaTepuasoB. [etnsa
rucrepe3nca. MarHuTHas MPOHHIIAEMOCTh
(dbeppoMarHuTHRIX ~ MaTepuaioB U  eé
3aBHCUMOCTh oT HaINpsHKEHHOCTH
MarHUTHOTO TOJNisl. MarHuTHbIe TOTEPH.
Pemenne 3anau.
13 | MaruuTHble MaTepualibl | MarHUTOMSATKHE W MarHUTOTBEP/bIC 2 2
MaTepHAIBL. HuszkowacroTHsie U
BBICOKOYACTOTHBIE MAarHUTHBIE MAaTE€pPUAIIbI.
MapkupoBKa, XapaKTEpPUCTHKH, O0O0JacTh
IIPUMEHEHHUS.
UTOrO: 34 34
4.3. Conep:xanue J1aDOPaTOPHBIX 3aHATHIA
Ne HanmenoBanue Tema 1abopaTOpHOTO 3aHATHS K-Bo K-Bo
n/n | paszzena JUCIMITIIMHbI 4acoB 4acoB
CPC
cemecTp Ne3
1 MarnutHble Mmatepuansl | 3yuenue MarHUTOCTPUKIIMOHHOTO 4 4
spdekTa W ero UCHOIb30BAHUE IS
MOJTyYCHHS yIbTPa3BYKa.
3 [Tpeamer u 3a1aun Uccnenosanue BITUSTHUS MaTepuaia 5 5
Kypca. O0Imue MOHATHS | CepICYHUKA KaTYIIKH WHAYKTHBHOCTH Ha
U OTIpeeNIeHHS. XapaKTePUCTHKH KOJIe0aTeIbHOr0 KOHTYpa.
MaruutHbie
MaTepuabl.
4 [IpoBOIHUKOBBIE N3ydenue (hatocoB v MPUIIOEB. 4 4
MaTepuabl
5 MaruuTHble MmaTepuansl | MccnenoBanue CBOWCTB MarHUTHBIX 4 4
MaTepHalioB ¢ MOMOIIbI0 ociuiorpada u
3BYKOBOTO T€HEpaTopa.
HUTOT'O: 17 17




5. POHA OHEHOYHBLIX CPEACTB JJISA TIPOBEAEHUSA TEKYILEI'O
KOHTPOJISI YCOEBAEMOCTH, TIPOMEXYTOUYHOM ATTECTALIUA
11O UTOI'AM OCBOEHMSA JTUCHUII/INHbI

5.1.IlepevyeHb KOHTPOJIbHBIX BOIIPOCOB (TUIOBBIX 3aJaHU)
5.1.1. IlepeyeHb KOHTPOJIBHBIX BOIIPOCOB M0 pa3/ieiaM IUCIHUILINHBI

HanmenoBanne CogeprkaHue BOMPOCOB (THIOBBIX 3aJaHU)
Ne | pazpena nuCUUIIIIMHBI
n/m
1 [Ipenmer u 3anaumn 1. DnekrporexHudeckuii Matepuan. OOHe MOHATHS U
Kkypca. Obmue onpeneneHus. TpeOoBaHUs, MPEABABIIEMBIE K AJIEKTPOTEXHUUECKIM
MOHATHUS U Marepuaiam.
OnpeeIICHUS 2. Knaccuduxkanus 371eKTpOTEXHUYECKUX MAaTEPHAIIOB 110 BETUYMHE
3anpenieHHON 30HbI U YACIbHOMY COIPOTHBIICHUIO.
3. Knaccudukanus 31eKTpOTEXHUUECKUX MaTepUaIoB 110
IMOBEJICHUIO B MAarHUTHOM IIOJIE.
4, KpucramuimdecKkue pemeTkd MeTaioB. OCHOBHBIC THUITHI
MEKaTOMHOM CBSI3H.
2 [IpoBOIHUKOBBIE 5. VYaenbHas 3J€KTPONPOBOIHOCTh METAILIOB. BiusHue nmpumMecu Ha
MaTepuabl yAEJIbHOE COMPOTUBIICHHUE.

6. 3aBHCHMOCTb MEXAY CBOMCTBAMHU CIUIABOB (yI€JIbHOE
COIPOTUBIIEHUE, TBEPAOCTh) U UX JAUAarpaMMaMu COCTOSIHUSI.

7. Bnusaue nedopmaiuy Ha yAeabHOE CONPOTHBIICHHE.

8. BnmsHme Temmeparypsl Ha YACIbHOE COMPOTUBICHUE METAJIIOB.
9. BnusHue pa3mMepoB IPOBOJIHUKA HA YJIEIbHOE CONPOTUBIICHUE
10. BaustHre 9acTOTHI HANPSHKEHUST Ha COTPOTUBIICHUE
METAJTINYECKUX TPOBOJHUKOB.

11.OMuccHOHHBIE U KOHTAKTHBIE SIBJICHUS B METalIax.

12. TenoBble cBOMCTBA METAIJIOB. TEMIOBOE paciIupeHue.
13.TeruoBbIe CBOMCTBA METAIIIOB. TeIIONPOBOIHOCTD.
14.TennoBble cBoMcTBa METAIIOB. TeMI0EMKOCTb.

15. Bnusinue npumeceil Ha pU3NYECKUE CBOWCTBA ME/IH.
16.“BonopoHast 60€3Hb” MEIH.

17.Koppo3noHHasi CTOHKOCTb MEJH.

18.Bbpon3sl. CocTas, cBOHCTBa, 0071aCTh IPUMEHEHUS B
AIIEKTPOTEXHUKE.

19.JIarynu. Coctas, cBoicTBa, 00J1aCTh IPUMEHEHHS B
AIIEKTPOTEXHUKE.

20. Amromunuii. CpaBHUTEIbHAS XapaKTePUCTHKA aTFOMUHUEBBIX U
MEHBIX IPOBOJAHUKOB. [apBaHUYecKas Koppo3us koHTakta Al n
Cu.

21.95eKTpOTeXHUYECKHUE CIIaBhl alfoMUHUSA. CocTaB, CBOMCTRA,
IIPUMEHEHHE.

22.bumeramnyeckre mpoBoHUKK. Ha3HavueHune, cBOWCTBa,
IIPUMEHEHHE.

23.CBepXxInpoBOIHUKY. BimsiHue BHeHUX (pakTOpOB Ha
CBEPXIIPOBOJUMOCTb.

24.CsepxnpoBoanuku |-ro u ll-ro pona. CBoiicTBa, mTuarpaMMel
COCTOSIHUSI.

25.CeepxmnpoBoanuku |11-ro poma u BeIcOKOTEMIIEpaTypHBIC
CBEpXIIPOBOJHUKU. IlepcriekTHBbI NpUMEHEHNS B




AIIEKTPOIHEPIE€TUKE.

26.Manranus. CocTtaB, CBOWCTBa, IPUMEHEHUE.
27.Koncranrtan. CocraB, CBOHCTBa, TPUMEHEHHE.
28.HarpeBocroiikue cruiaBbl. CocTaB, CBOWCTBA, IPUMEHEHUE.
29.Marepualibl IpUMEHSIEMbIE JJI1 U3TOTOBJICHHS CKOJIB3SIINX
KOHTAKTOB.

30.Marepuaiibl npuMeHsieMble 1J11 U3TOTOBJICHUS Pa3phIBHBIX
KOHTAKTOB.

31.Knaccudukanus npumoes. Y CIoBHbIE 0003HAUYCHHUSI, CBOWCTBA U
HA3HAYCHUS MSITKHUX TIPUIIOCB.

32.DaroCkl ¥ MPUIION I HU3KOTEMITEpaTypHOU MaiKH.

33. @ur0Chl ¥ IPUIIOU AJIsl BBICOKOTEMITEPATYPHOM MaKu.

[TomynpoBOTHUKOBBIE
Marepuabl

34.006mume cBeACHUS U KJIacCU(UKAIUS TTOTYITPOBOIHUKOBBIX
MaTepUajoB.

35.D51eKTPONPOBOTHOCTh COOCTBEHHBIX TOJTYIPOBOTHUKOB.
36.DIeKTpONPOBOJHOCTD MTPUMECHBIX MOJTYITPOBOJIHUKOB.

37. AknienTopHas IPUMECH.

38. loHopHast MpuMech.

39.3aBUCHMOCTD yJEIIbHOM AJIEKTPOIPOBOIHOCTH IOJIYIIPOBOIHUKOB
OT TEMIIEPATYPHI.

JlsnekTpudeckue
MaTepuabl

40. lusnexTpuk B anekTpuueckoM mnode. [lonspuzanus
JIUDJIEKTPUKOB.

41.0THOCUTENbHAS JUAIIEKTPUYECKas IPOHUIIAEMOCTb,
MIOBEPXHOCTHAs IUIOTHOCTh CBSA3AHHBIX 3apsI0B, [IOJIIPU30BAHHOCTD
JUDIIEKTPUKA.

42 . MrHOBEHHBIE BHJIBI TTOJISIPU3ALNH TUIIICKTPUKOB.
43.3amMesIeHHbIe BUJIBI TTOJISIPU3ALIUN UITICKTPUKOB.
44.3aBUCUMOCTh OTHOCUTEILHOM JUAIEKTPUUECKON TPOHUIIAEMOCTH
MaTepuaia OT TEMIIEpaTypsl U 4aCcTOTHI IS TIOJSIPHOM KMJIKOCTH.
45.DKBUBAJICHTHAS] CX€Ma TEXHUYECKOTO JUAICKTPHKA.
46.251eKTpONPOBOTHOCTh TUIEKTPUKOB. 3aBUCMOCTb TOKa
IIPOTEKAIOIIETr0 Yepe3 AUIEKTPUK OT BPEMEHH.

47.TlonsiTe 00BbEMHOTO U TIOBEPXHOCTHOTO COMPOTUBIICHUS
JURJIEKTPUKOB.

48.21eKTpOnpOBOJHOCTH ra30B.

49.TIpouecc camopaspsiaa H30JSIHH.

50. MoLIHOCTh TUAIEKTPUYECKUX NOTeph. TaHTeHC yria
JURJIEKTPUYECKUX TTOTEPD.

51.DnexTpudeckas IpOYHOCTb AUAIEKTPUKOB. [Ipo0oii ra3os.

52. Bust ipo0ost TBEPIBIX TUIIEKTPHKOB.

53.HarpeBocTOWKOCTb, KJIACChl HATPEBOCTOMKOCTH JMIJIEKTPUKOB.

MarguTtHasie
MaTepUalIbl

54.OcHOBHBIE XapaKTEPUCTUKN MAarHUTHBIX MaTepUaIOB.
MarauToABIKyILAsl CUJIa, MATHUTHOE CONIPOTUBJICHUE,
HaANpPsKEHHOCTh MAarHUTHOTO TOJIsl, MAarHUTHAS MHAYKIHUS.
55.0cHOBHas KpUBas HAMarHU4YMBaHUS.

56.IIporecchl mpu HaMarHUYMBaHUM (PePPOMArHETUKOB (TIETIIS
THCTEpEe3Hca).

57.MaruutHsle MaTepuansl. Buabl noteps B peppoMarHUTHBIX
MaTepuanax.

58.MarnuToctpuknus. Matepuansl. O61acTé IpUMEHEHHS.
CpoiicTBa.




5.1.2. llepeyeHb TUNOBBIX 3aJaHUii (TECTHI)
Tect Nel (oOpa3zen)
IIpeaMer u 3axa4yu Kypca. O01me MOHATHS M OTIPeaeIeHUs
1. Ilo BEJIMYMHE YAEIBHOTO AJIEKTPUUYECKOTO CONPOTHUBIICHUS

ANEKTPOTEXHUYECKUE MATEPUAIIbl PA3AEIISIIOT HA TPYIIIHL. ..

A) IPOBOJHUKH, TOJTYITPOBOIHUKH, TUIIEKTPHUKHU.

b) npoBOIHUKH, TOTYITPOBOIHUKH, TUAJIEKTPUKHA, MAarHUTHBIE MAaTEPUAJIBL.

B) napamarneTuku, TuaMarHeTuky, GeppoMarHeTHKY.

I') npoBOAHKKM, MTOJTYIPOBOIHUKH, (DeppOMArHeTUKU, (PeppUMarHeTUKH.

2. C mo3unuy KJIacCUYECKOM 3IEKTPOHHOW TEOPUHM METaJlIbl pacCMaTpUBaIOTCA

KaK CUCTCMa, COCTOAIIAsd U3 ...

A) oTpuLATENbHBIX MOHOB, 00pa3yroIIMX Y3JIbl KPUCTAJUIMUECKON PEIIETKH, U
CBOOOJTHBIX AJICKTPOHOB.

b) monoXuTenpHBIX MOHOB, 0Opa3yIOIIMX Y3Jbl KPUCTAJUIMYECKOW PEUIETKU, U
CBOOO/IHBIX AJICKTPOHOB.

B) HeillTpanbHBIX aTOMOB, OOpa3yroUIMX Y3/bl KPUCTALUIMYECKOH PELIETKH, U
CBOOO/IHBIX AJICKTPOHOB.

[') xpucTamIMyecKon pPEelIeTKH, COCTOSAIIECH U3 MOJIOKHUTEIBHO U OTPULATEIBHO
3apSYKEHHBIX HOHOB U 3JIEKTPOHOB IPOBOJUMOCTH.

IIpoBoAHMKOBBIEC MaTEePHAJIBI

3. Kakoii u3 nepedncieHHbIX XUMHUUECKUX 3JIEMEHTOB, IPUCYTCTBYIOIINNA B BUJIE

IIpuMECH B MCIU (B COTBIX OOJAX %), IIPpUBOAUT K CYHICCTBCHHOMY YBCIHMYCHHIO

YAEIBHOTO COIPOTUBIIEHUS ME/IN.

A) Pb. b) Fe. B) Ni. I') Ag.

4. Yrto Ha3bIBaeTCs pabOTOM BHIXO/A JICKTPOHA U3 METaLIA.

A) 310 paboTa, KOTOPYIO HY>KHO COBEPIIUTH JJIsl IEPEX0/ia JIEKTPOHA OT YPOBHS
BaKyyma 10 ypoBHs PepMu.

b) »TO0 »HepreTuyeckuii ypoBEHb, COOTBETCTBYIOIIMI COCTOSHHUIO TIOKOS
AIEKTPOHA BHE METAJUIA.

B) aT0 paborta 1no mpeoosieHHI0 MOTEHIIMAIFHOTO Oapbepa Ha TPaHUIle METasll-
BAKYYM.

') aT0 BepXHMI1 SHEPTETUUECKUN YPOBEHb METAILIA, 3aHSTHIA AJIEKTPOHAMH TPU
temmneparype 0°K.

5. Kak uzmensiercs 1iMHa METaNIMYE€CKUX IPOBOIHUKOB MPU HAarpeBaHMH.

A) ymeHbI1aeTcs.

b) yBenuuuBaercs.

B) 3aBuCHUT OT BUa KPUCTAJUTMYECKON PEIIETKA METalIa.

') nmuHa MEeTAITMYECKUX MPOBOTHUKOB MIPU HArPEBAaHUU HE U3MEHSIETCS.
6. 3anuimmTe COOTBETCTBME MapKu Meau U €€ % coaepkaHue.

1. M006. 2) 99,5% A) 1z, 2r, 38, 46.

2. M0G. 6) 99,7% B) 1, 2r, 36, 4a.

3. M. B) 99,9% B) 1a, 26, 3, 4r.

4. M2. r) 99,97% I) 1r, 2a, 36, 45.
1) 99,99%




7. 3a cueT 4ero HCpCMCHHBIﬁ TOK BBICOKOM YaCTOTHI pacpeacisaeTCsa mo CCUCHUIO
IMPOBOJHHKA HCPABHOMCPHO.

A) 3a cyeT BO3HUKAIOUIEH B METANINYECKOM poBogHUKe DJIC caMOMHIYKIIUH.

b) 3a cueT BO3HUKAIOMIKUX B METAJUTMYECKOM MPOBOJIHUKE BUXPEBBIX TOKOB.

B) 3a cuer HaMarHMYMBaHUS METAITIMYECKOTO IPOBOIHUKA.

I') 3a cueT conpoTUBIEHUS METAJUINYECKOIO IPOBOJHHKA.

8. Kakyto (QyHKIMIO BBIMOJHSIET CTajgbHas M QJIIOMHHHUEBAas OO0OJOYKU
OMMETAITMYECKOT0 KOHTAKTHOTO MPOBO/IA.

A) CranbHasi, TOBBILIEHHYI0 NPOYHOCTh NPU PACTSDKEHUU.  AJIIOMHHMEBas,
3alUIIACT OT KOPPO3HH.

b) CranbHas, NOBBIIIEHHYI0 MPOYHOCTh MPU PACTIKEHUH. AJIIOMHHHEBas,
o0ecreynBaeT IEKTPOIIPOBOIHOCTb.

B)  CranpHas,  obOecrneuuBaeT  3JIEKTPONPOBOJHOCTh.  AJIFOMHHHEBas,
o0ecrneunBaeT MOBBIMICHHYIO TPOYHOCTh IPH PACTSKEHUH.
I) CranpHasi, oOecreunBaeT AIIEKTPONPOBOJIHOCTh.  AJIFOMUHUEBAS,

00€ecIeynBaeT TEMIONPOBOAHOCTb.

9. YeMy paBHO yJeIbHOE COMTPOTUBICHUE CBEPXIPOBOTHUKOB.

A) =2 102 Om'm. B) =4:10718 Om-m. B) <5:10% Om'm. T') >5:10%* Om-m.

ITorynnpoBOAHUKOBBIE MATEPHAJIbI

10. C Toukm 3peHHMs 30HHOW TEOPUM TBEPIAOTO Tejda K IOIYIPOBOJHHUKAM
OTHOCATCS MAaTepUabl, HIMPUHA 3aIPEIIEHHON 30HbI KOTOPBIX UMEET BEIUYHHY. ..

A) 0,01 — 0,053B.

b) 0,05 — 33B.

B) 3 —53B.

') 6onee 53B.

11. Kakne W3 mNepednclieHHBIX TPYyIIl MAaTE€pUaliOB SBISKOTCS IMPOCTHIMU
MOJIYITPOBOJTHUKAMH.

A) cepa, CBUHEL, TEJULYD.

b) kpemHuii, 60p, BUCMYT.

B) iion, repmanuii, Oepuiuni.

I') Mbibsik, hochop, cenex.

12. CoOCTBEHHBIMH, HA3bIBAIOT MOJIYIPOBOJHUKH, KOTOPBIE ...

A) comepaT HE3HAYUTEIHHOE KOJWYECTBO JieTupyromei npuMecu (1 atom Ha
10! aromoB nonynposoaHuKa)

B) comepskaTr 3HAUMTENLHOE KOJIMYECTBO Jerupyromeii npumecu (10° atomoB Ha
10! aromoB nonynposoaHuKa)

B) He conepxart Jierupyromuye mpuMecHu.

') conepxaT TOJBKO JOHOPHYIO IPUMECH.

13. B nosynpoBOAHMKE C SJIEKTPONPOBOJHOCTHIO N — THUNA HEOCHOBHBIMHU
HOCHUTEJISIMU 3apsiia SIBISIFOTCA. . .

A) anektponsbl. B) nbipku. B) nonsl. I') npoTOHBI.

JAudjiekTpuyeckue MaTepuaJbl

14.  OCHOBHBIM MpPOIIECCOM, KOTOPBIM BO3HHMKAET B HICAIBHOM AUDIIEKTPUKE

npun BOSHCﬁCTBHH Ha HETO JJICKTPUYCCKOTO ITOJIA, ABJIACTCH. ..



A) roHu3anus.

b) pekomOunarus.

B) nmonspuzarusi.

') HamarHuyMBaHue.

15. Ha xakom u3 pHUCYHKOB IMOKa3aH MEXaHU3M MOHHOM MOJISPU3aIINU.

‘ e =T
the T =
“—— F, £ r)

A)

16. K MrHOBEHHBIM BHUJIaM OTHOCHUTCS MOJIAPU3ALUS, ...

A) KoTOpas MpoTeKaeT B JIIOOOM IUAJIEKTPUKE U COMPOBOXKIACTCS BbIICICHUEM
TEIIa.

b) penakcanmonHas, koTopas HaOIIOAaeTCs B MOJIAPHBIX IUIIEKTPUKAX.

B) coBepiuaromiasics 3aMeIJIEHHO U COMPOBOXKAAIOLIASICSA PACCESTHUEM DPHEPIUU B
TUDJIEKTPHUKE.

[') coBepmaromasics MrHOBEHHO, yHpyro, 0e€3 paccessHus SHepruu, T.e. 0e3
BBIJICJICHHS TEIIA.

17. Tlpu xakoMm 3Ha4YeHUHU tg0 MAMDIICKTPUYECKUE TMOTEPU B JAUIICKTPUKE
OTCYTCTBYIOT.

A) 90°. B) 45°. B) 25°.T) 0°.

MarsuutHbIe MaTEepHaJIbI

18. Ilo MarHUTHBIM CBOMCTBaM BCE€ MaTepHaJIbl MOPA3IEIAIOTCS Ha ...

A) NpOBOJTHUKHU, TOTYTIPOBOJHUKH, TUITEKTPUKH.

b) nnamarseTuku, nmapamMarHeTUKU, GeppoMarHeTHKY.

B) nusnexTpuku, aHTU(GEppOMarHeTUKY, (hepprUMarHeTHKH.

I') beppomaruernku, anTueppoMarHeTuku, eppuMarHeTUKH.

19. MarsauTHBIF MOMEHT MaTepuaia MPOSBISAETCS B Pe3yabTaTe ...

A) ABMXKEHUS AJIEKTPOHOB BXOJAIIMX B COCTaB ATOMOB (MOHOB, MOJIKYJI).

b) nBuxkeHus CBOOOJIHBIX OJJIEKTPOHOB MEXIY Yy3JaMU KPUCTAUIMYECKON
PEIIETKH.

B) anexkTpocTaTHyecKux CUJl MPUTSHKEHUs (OTTAIKUBAHUS) COCEAHMX HMOHOB B
KPUCTAJTIMYECKON pelIeTKEe WM NOJSAPU30BAHHBIX MOJIEKYJI..

[') MeTamInuecKoro TUIa MEKaTOMHOM CBSI3H.

20. MomHOCTh TOTEPh, pacxoiyeMasl Ha THCTEPE3UC B (PeppOMarHUTHOM
MaTepuale, onpeaensercs GopMyson.

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

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

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

') P=2-£-f-B2,.

21. SBnenue HaMarHW4KWBaHUs (beppOMarHuTHBIX MaTepraJioB,
COTIPOBOXAAIOIIEECS U3MEHEHNEM UX JJMHEWHBIX Pa3MepOB, HA3bIBAIOT. ..

A) oOpaTHOW MarHUTOCTPUKITUEH.
b) mbe3oanexkrpudeckum 3¢ pexTom.



B) npssMbIM MarHUTOCTPUKIIMOHHBIM 3(PheKTOoM.
') nuueitHOM nedopmariuei.

5.2. [lepeyeHb TeM KYPCOBBIX IPOEKTOB, KYPCOBBIX padoT,
HX KpaTKoe coJep:KaHue H 00beM.

KypcoBoii npoekT (KypcoBas paboTa) yueOHBIM MJIAaHOM HE MPEyCMOTPEH.

5.3. [lepeyeHb HHANBUAYAJBHBIX TIOMALIHUX 3aaHHUIA,
pacyeTHO-rpaduYecKux 3aJaHNH

PI'3 cocTtouT M3 TUMOBBIX 3aJa4 U TEOPETHUUECKUX BOMPOCOB. 3aJaHusl COJIEpPIKAT
pacdeThl MO  OMPEACIICHUIO  JJIEKTPOPHU3NYECKUX  MApaMETpPOB  PA3NUUYHBIX
ANEKTPOTEXHUYECKUX MaTEpPUAlIOB WM KOHCTPYKLHM, W3rOTOBIECHHBIX U3 3THX
MaTepUajoB, a TaKKe€ TEOPETHUUECKOE H3YYEHHE JJIEKTPOPU3NYECKUX CBOICTB
MaTepHaloB IPUMEHSIEMBIX B JIEKTPOIHEPTETUKE.

Beimonnenne PI'3 HampaBieHO Ha CHUCTEMAaTH3alMIO, PACIIHPEHUE U 3aKPEIUICHHE
TEOPETHUYECKUX 3HAHWN, YMEHUH M TNPAKTUYECKUX HABBIKOB CTYIEHTOB IIPU
CaMOCTOSITEIHOM ~ BBIOOpE  3JEKTPOTEXHMUYECKHMX  MarepuasioB. B mporecce
BbINOJIHEHHUST PI'3 'y CTyA€HTOB [OJDKHO CIOXKHUTBCS YETKOE MpEeJCTaBlIeHUuE 00
OCHOBHBIX CBOMCTBaX M XapaKTEPUCTHKAX AJIEKTPOTEXHUYECKUX MaTEpUATIOB U
(¢u3nUecKux mpoleccax, MPOUCXOASIINX B HUX MPU BO3JACUCTBUU 3JIEKTPOMArHUTHOIO
TTOJISL.

3amauell pacueTHO-rpauyecKoil pabOThI SBISETCA:
® [puoOpeTeHue MPaKTUYECKUX HAaBBIKOB pacyeTa CBOMCTB 3JEKTPOTEXHUYECKHX
MaTEepHUAJIOB;
® [3y4YeHHE JIUTEPATypHbIX MCTOYHHMKOB, pabdoTa ¢ HOPMATUBHO-CIPABOYHOMN
JIATEPATYPOHU;

PI'3 opopmnsiercs Ha nmuctax ¢popmara A4 ob6bemom a0 10 cTpaHuUIl U BKIIIOYATH B
ceost:
® TUTYJIBHBIN JIUCT;
® 33J1aHNE;
® OCHOBHBIE TEOPETUYECKHUE TIOJIOKEHUS, pacu€THble (QOpPMYINbI, PpPaCUETHI,
HE00XOMMbIE PUCYHKH U XapaKTEPUCTHUKU;
® CIIHCOK MCIOJIb3YEMOU JIUTEPATYPHI.

ITpumep pacueTHO — rpaduuecKoro 3agaHus

3amaya Nel e JIncToBOM M3OJALMOHHBIA  MaTepuan «MHUKAHUT»
4 |2 COCTOUT M3 JIEBATH CJOeB OaKeIMTOBOrO Jaka
FAR A TOJIIIMHOM MO 5 MKM, CIYyKalluX IUIJIEKTPUYECKON
l; g ol CBA3KOM, U JECATU CJIOEB, COJAEPKAIIUX YaCTHUIBI

v CHIONIBI TOJNIIMHOM 1O 25 MKM. OJIEKTpUYECKHE

CBOMCTBA 3TUX MaTEpHUAJIOB YKa3aHbl B MPUIIOKECHUHU
4. OmnpenenuTh NPOOMBHOE HAMNPSDKEHHE JIUCTA
MUKaHWTA, TOJIarasi, 4To JUist CIIOAbI Enpr = 75 MB/M,
s naka  Egpy =50 MB/M: a) B HOCTOSSHHOM
JJIEKTPUYECKOM  TIOJIE; 0) B  MepeMEHHOM
anekTpudeckom noje vacroroit 50 I'm. Ilpu pacuere
rnojarath, 4TO MapamMeTpbl MUKAaHHUTAa HE 3aBUCAT OT
YacCTOTHI.




3agaua Ne2 —L [Ipy wcnbITaHMM MarHUTHOIO  CEpPACYHHMKA HA
yactore f=1k[1l ¢ MOMOLIbIO YCTAaHOBKH, CXeMma
‘ KOTOpOH IpejcTaBieHa Ha puc.l, ObUIM INOJIYYEHBI

W/P sgauenus Ug=300 MB u U=30 mB. Beruciuts

MarHUTHYIO  TNPOHHUIAEMOCTb,  HHAYKIHIO |
HANpsHKEHHOCTh MAarHUTHOTO II0JII B KOJBLIEBOM
Pre cepaeunnke pasmepamu RXxrxh=30x20x10 mm, eciu
YHUCIO BHUTKOB HM3MepUTeNIbHONH oOMoTkum N=30, a
CONPOTHBJIEHUE PE3UCTOPA, OTPAHMYMBAIOLIETO TOK B
U3MEpUTENBbHOM KOHTYpe, Ro=10 Om.

3agaga Ne3 | B cnaObIX MarHUTHBIX TOJIAIX METIS THUCTEpe3Hnca NPHOIMKEHHO OIUCHIBACTCS
aMIUpHYEcKoi hopmyroit Pamest:

BZ/JO'[(,UH +f-H,)H ig(H;—HZ)},

I7Ie 3HaK MUHYC COOTBETCTBYET HMHTEpBaly Bo3pactaHus H, a 3HaK 1wiroc —
uHTepBany ymenblueHus H. Ilomw3ysice 3Toit Qopmymoii, mocTpoliTe NETIIo
TUCTepEe3rnca M ONpPEISIIUTE TOTePH Ha TUCTEPE3UC B KOJIBIICBOM MArHHUTHOM
CepJIeUHHKE C ILIONIABI0 MONEPEYHOro CepACUHUKA S=25MMH CpeHeil JIMHHOM
MarHUTHOTO KOHTYpa Lcp=50MM, mpu BO3ACHCTBHM Ha HETO TIEPEMEHHOTO
MarHuTHOTO moJisi ¢ yactotoit f=50T"11 u amruuTy0# HanpsukeHHOCTH Hm.=20A/Mm.
HavanbHass MarHuTHasT TPOHUIIAEMOCTh Marepwana cepiaeynmka  [y=1000
smnupuueckas nocrosiuaas B=200m/A.

Teopernueckoe | Knaccugukanusi moTynpoOBOJHUKOBBIX XHUMUYECKUX COEIWHEHHH W MHOTO(A3HBIX
sananue Nel | matepuanos. Kakue xumudeckue coenuHenuss otHocarcs k tumy AV BV, Hx
CBOICTBa U 00J1aCTh IPUMEHEHUSI B DJIEKTPOHUKE.

Teopetnueckoe | Kakne maTepuanbl OTHOCSTCS K BBICOKOYACTOTHBIM MAarHUTOMSITKUM MaTe€pHaJIaM.
3aganue Ne2 | CpoiictBa u coctaB pepputoB. O06J1aCTh MPUMEHEHHUSI B DJIEKTPOTEXHHKE.

5.4. IlepeyeHb KOHTPOJIbHBIX PadoT
KoHTposbHbIe paboThl y4eOHBIM IJIAHOM HE TIPETyCMOTPEHBI.

6. OCHOBHASA U JONNOJIHUTEJIBHAS JIMTEPATYPA

6.1.IlepeyeHb OCHOBHOM JIMTEPATYPbI

1. MarepualioBeICHHEC M TEXHOJIOTUS KOHCTPYKIITMOHHBIX MAaTepUaJIOB: y4eO. I
By30B/ C.H. Konecosn, 1.C. Konecos. 2-¢ u3x., nepepad. u gom. - M.: Beicir mk., 2007.
- 535c.

2. lleneOoposckuii HO.B. Marepuanosenenue I SJISKTPUKOB B BOIPOCax M
OoTBeTax [DIEKTPOHHBIA pecypc|: y4d. mocodbue — 2-¢ m3a. — HoBocubupck: M3a-Bo
HI'TY, 2013. -64c. — Pexum gocryma - OBC - “IPRbooks”
http://www.iprbookshop.ru/47695.html

3. Tumodeer N.A. DIEKTPOTEXHUYCCKHE MaTEepUaIbl U U3ACIHs [ DJIESKTPOHHBIN
pecypc]: yuebHoe mocobue. — CII6.: U3marensctBo “Jlann”, 2012. — 272¢. — Pexum
JIOCTyIIa 9bC W3/1aTeJIbCTBA “Jlanp”
https://e.lanbook. com/book/37337cateqorv pk=937#book name.

4. DJIeMeHTHl aBTOMATHYCCKUX W aBTOMATH3HPOBAHHBIX CHCTEM. MaTepuallbl H
KOHCTPYKIIMU. MeToauyecknue yKa3aHHMS K BBIMOJHCHUIO Ja0OpaTOPHBIX PadoT miIs
crya.cuem. 140200, 140604. Cocr.: A.H. Ilotanenko, A.H. Cemepuun, H.b. Cubupiena.
— benropon: M3n-so BI'TY um. B.T'. [llyxosa, 2007.-37 c.



https://e.lanbook.com/book/3733?category_pk=937#book_name

6.2. IlepeyeHb JONMOJHUTENLHOI JUTEPATYPHI

l. My3bleBa N.B. DIIEKTPOTEXHUUECKOE " KOHCTPYKIIMOHHOE
MaTepualgoBe/icHue. [[uanekTpuueckue Matepualibl U UX NMPUMEHEHUE [DIEKTPOHHBIN
pecypc]: yuebHoe mocobue/ MyssuieBa U.B., CunrokoBa T.B.— DneKTpoH. TEKCTOBBIC
nanuble.— Jlunenk: Jlumeukuid rocylapCTBEHHBINM TeXHUYECKU yHuBepcuteT, IbC
ACB, 2014— 64 c.— Pexum nocrymna: http://www.iprbookshop.ru/55670.— 2BbC
«IPRbooks».

2. My3blneBa N.B. DIEKTPOTEXHUUECKOE u KOHCTPYKIIMOHHOE
MarepuasioBesicHre.  [loMynmpoBOJHUKOBBIE ~ MaTepHalibl M WX  [PUMEHEHUE
[DnmexkTponHBI pecypc]: yuebnoe mocodbue/ Mys3piieBa M.B.— DieKTpoH. TEKCTOBBIC
naHHble.— Jlunenk: Jlumenkuii rocynapCTBEHHBIN TeXHUYECKUil yHuBepcuter, IbC
ACB, 2014.— 79 c.— Pexum nocrtyna: http://www.iprbookshop.ru/55610.— 3BbC
«IPRbooks».

3. Copokun B.C. Marepuaiibl U 3JI€MEHTHI 3JIEKTpOHHOM TexHuku. B 2 1. T.1.
[IpoBoIHUKM, MOJYNPOBOAHUKHU, AUDJIEKTPUKH: YYEOHUK JUIsl CTYJ. BBICHI. Y4eO.
3aBeaenuit / Copokun B.C., Autunos b.JI., Jlazapesa H.II. — M.: U3gatenbckuit neHTp
”Axkanemus”, 2006.- 448c.

4. Copokun B.C. Marepuanbl ¥ 3JIEMEHTBI 3JEKTPOHHOM TexHuku. B 2 1. T.2.
AKTHBHBIE AUAJICKTPUKH, MAarHUTHBIE MaTepHalIbl, SJIEMEHTHl JIEKTPOHHOU TEXHUKHU:
y4eOHUK s cTyn. Bbicul. y4e0. 3aBenenuii / B.C. Copokun, B.JI. Antunos, H.IL.
JlazapeBa. — M.: U3patenbckuii neHtp ~Axanemus’, 2006.- 384c.

6.3. IlepeyeHb HHTEPHET PeCypCcoB

1. Yun u Jlun. Buneo. BemiectBa u maTepuaibl. DIEKTPOHHBIN pecypc. Pexum
nocryma: http://www.chipdip.ru/video/all.aspx?groupid=3001

2. Kopobeiinuko C.M. YdeOHOe mocoOre Mo IUAICKTPUICCKUM MaTepHUallaM.
HITY. DIIEKTPOHHBIN pecypc. Pexxum JIOCTyMa:
http://sermir.narod.ru/tryd/Posob/Index.htm

3. Odunmansueiii caiit My3buieBoil W.B. DnexkTpoHHbi pecypc. Pexum
nocryma: http://cifra.studentmiv.ru/about/

4 IlomynpoBOAHUKUA - y4eOHbIH (uibM. [DneKTpoHHBIM pecypc]. —  Pexum
nocryna: https://www.youtube.com/watch?v=zQBnVp32pC0- 3arnaBue ¢ skpaHa.

7. MATEPUAJIBHO-TEXHUYECKOE U THO®OPMAIIMOHHOE
OBECIIEYEHME
JIekiMoOHHBIE 3aHATUSA NPOBOIATCS B AyAUTOPHUAX, OCHAIIECHHBIX MapKEPHOM HWIIN
MEJIOBOM TJOCKOM Y MPE3EHTAMOHHON TEXHUKOU (MPOEKTOP, UHTEPAKTUBHAS JIOCKA).
JlabopaTopHble 3aHATHSI IPOBOISATCS B CHEIUMAIM3UPOBAHHBIX JabopaTtopusix M211,
M212 ¢ ucnosib3oBaHreM 000OpYAOBaHMUS:
e [lepeHocHble 1a00PaTOPHBIE CTEH/IBI:
1. VM3yyeHue MarHUTOCTPUKLIUOHHOTO 3 deKTa.
2. UccnenoBanue BIMSHUS MaTepuaia CeplAeUYHHMKAa KaTyIIKH MHAYKTUBHOCTH Ha
XapaKTePUCTHKHU KOJIEOATETLHOTO KOHTYpa.
3. UccnenoBanue CBOMCTB MarHUTHBIX MaTEPHAJIOB.
e Pabouee MecTo Mo 00yUeHHUIO MAaKK TPOBO/IOB.


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/

[Ipu BbIMIONHEHUH JTA0OPATOPHBIX PA0OT MCHOJIB3YETCA Cleyloliee 000pyI0BaHuE:
ocummtorpadsr Instek GOS - 620, mudposbie mynabruMmerpsl DT-890+, M-890D,
remepaTopel [3-112/1, masmehas cranmus Lukey 852D*. PacxomHble MaTepHaibl:
npoBoJioka MemnHas 0,2 mwm, ¢arockl: KaHU(OIb, TasabHAS KUCJIOTA, MasIbHBIA JKHP,
npunou: [10C-61, cinas Byaa.

[IpakTuueckne 3aHATHS TPOBOASTCS B ayJIUTOPHSIX, OCHAIICHHBIX MApKEPHOW WU
MEJIOBOM JOCKOW M MPE3EHTALIMOHHON TEXHUKOM.

[Ipu mpoBeneHWM JEKIIMOHHBIX M TPAKTUYCCKUX 3aHATHA TMPETyCMOTPEH IIOKa3
BHUICO(UITHLMOB TI0 U3y4aeMbIM TeMaM. KOMIUTeKT BKIIOYaeT BHACO(DUIBEMEI 110 TEMaM:
CETHETO M MbE303JICKTPUKHU; TTOIYITPOBOTHUKH; TEXHOJOTHS TTPOU3BOJICTBA MUKPOCXEM;
KOppO3Msl METaJJIOB; Ja3epHass oOpaboTka METayioB, CTPYKTypa M CBOICTBaa
MaTepHAJIOB; TTOPOIIKOBAs METAILTYPIrHsl; TEXHOJIOTUSl MPECCOBAHUSA TIaCTMAcC; TPEHUE
M M3HOC B MeEXaHW3Max, Mup HaHotexHosoruil; nekuus K. Andeposa
“I1onynpOBOTHUKOBASL PEBOJIIOLIUS .

Jl71st camocToATeNbHOM pabOThI CTYJEHTOB IIPEIYCMOTPEH KOMIIBIOTEPHBIN KJlacc,

OCHAILICHHBI KOMITBIOTEPHOM TEXHHUKOM C BO3MOXHOCTBIO TMOJKIIOUYECHUS K CETH
«MaTepHET»,  OOecmedeHWeM  JIOCTyma B OJJCKTPOHHYIO  MH(GOPMAIMOHHO-
o0Opa3oBaTeNnbHYI0 Cpely YHHBEPCUTETA, a TaK jK€ yJacTHEeM B mporpammax Microsoft
Office 365 mnsa o6pazoBanus (ctymendecknii) (Ne qor. E04002C51M) ¢ BO3MOXHOCTHIO
OecriaTHOM 3arpy3KH mporpaMMHOro obecrieueHus: Microsoft.



8. VTBEP)KJIEHUE PABOYEHN ITPOT'PAMMBI

PaGouass mporpamMma ¢ W3MeHEHHSIMH, IOMOJHEHHSIMH YTBep:KIeHAa Ha
2017/2018 yueOHbI# roj.

[Iporokoi Ne /5 sacenanus kadenpe! oT « 72 » 42 ST T

3aBeayromuii kageapoit JUA i%(_\ A.B. benoycos
Hupektop unctutyra DUTYC %\ A.B. Benoycos

<

Cnucok u3MeHeHHU# U 10MoTHeHU# B paboueii nporpamme.

B nynxkm 6.3 dobasnenvl credyroujue uHmepHem-ucmoyHuKu.

"3apsa"  nudnexTpuka  [DJIeKTpOHHBIM  pecypc].  — Pexum  nocryna:
https://www.youtube.com/watch?v=_Y48i9G _HC8



Paboyass mporpamMma ¢ H3MeHeHHMSIMH, [ONOJHEHHUSIMH YTBep:KIeHa Ha
2018/2019 yyeOHbIii roa.

[Tpotokon Ne  /f)  3acenmanus kadeapsl OT « 74 » 3 2018 r.

3aBenyromui kagpeapoit DUA %@«—\ A.B. benoycos

—————z,

Hupexrtop uncturyra DJUTYC %‘(—‘ ~ A.B. bBenoycos

Cnucok u3MeHeHHH U 10N0JHeHUH B paboyeli mporpamme.

B nynkm 6.3 0obasnenwvi credyoujue uHmepHem-ucmouHuK.

Hamaruuumsanue ¢eppoMarHeTUKOB [DIEKTPOHHBIM pecypc]. —  Pexum poctyma:
https://www.youtube.com/watch?v=bh3hpmBwkol- 3arnasue ¢ sxpana.



HHPUJIOKEHHUE

Kaxnpii  crneuuanuct, paboralommii B 00JaCTH  DJEKTPOTEXHUKH U
ANEKTPOIHEPTETUKHU, JIOJHKEH 3HATh MEPEUEHb OCHOBHBIX JIEKTPUUYECKUX, MATHUTHBIX U
MEXaHMYECKUX XapaKTEPUCTUK, KOTOPHIMH O0JIaJal0T MaTepuajbl, OTHOCSIIHECS K
KJIaccaM JUAJIEKTPUYECKUX, TOJYIPOBOJIHUKOBBIX, MPOBOJHUKOBBIX, MarHUTHBIX
MmaTtepuanoB. [Ipy HM3roTOBIEHMHM M PEMOHTE AIIEKTPOTEXHHUYECKOTO O000pYAOBaHUA
HEO0OXOJMMBI IETAJIM U y3Jbl, BBIIOJHEHHBIE U3 MAaTEPUAJIOB ONPEIEICHHBIX KIACCOB U
00JIaJaloIe KOHKPETHBIMU DSJICKTPUUYECKUMH W MAarHUTHBIMU XapaKTEPUCTUKAMU.
Heo0xoaumo 3HaTh, KaK U MOYEMY 3TH XapAaKTEPUCTUKH MU3MEHSAIOTCS IMOJ JIEHCTBUEM
TEMIEpaTypbl, BEIMYMHBI TOKA W  HANpPSKEHUS, YacTOTBl  MEPEMEHHOIO
ANEKTPOMArHUTHOTO MOJIsI, MEXaHUYECKON HArpy3KU U IPYTUX BHEIIHUX BEIUYUH.

Meroanyeckue peKOMEHIAIMHU CTYICHTAM 10 CAMOCTOSTEIbHOMY HU3y4YCHHIO
AUCUMILTHHBI.

B kypce 7ONEKTPOTEXHUYECKOE MaTEpPUATIOBEACHUE PacCMaTPUBAKOTCA
Marepuaibl, MPUMEHSEMbIE TPU HU3TOTOBICHUU BJIEKTPOOOOPYIOBaHUS, HOBbBIC
TEXHOJIOTMM B  DJIEKTPOTEXHHMYECKOM  MATEpUaJOBEACHUHM, HHTEIJIEKTyalbHbIC
Marepuanbl U KOHCTpYKUMU. PaccMmarpuBaercs (u3uka SBICHUN, UMEIOIIUX MECTO B
TUAJIEKTPUUYECKUX, TTPOBOIHUKOBBIX, TTOJYITPOBOAHUKOBBIX U MarHUTHBIX MaTepuaiax,
HAXOJAIIMXCS B JJICKTPUYECKOM M MArHUTHOM Iojie. ['1aBHOM 3amadyedl W3ydeHUs
JUCHUAIUIAHBI ~ONEKTPOTEXHUYECKOE MATEPUAIIOBEICHUE SBIISIETCS:

e l3yyeHne OCHOBHBIX (PU3UYECKHX IPOIIECCOB, MPOTEKAIOIIMX B MaTepHaniax
IIPU BO3JIEVCTBUU HA HUX BJIEKTPUUECKOTO, MATHUTHOTO WJIA TEIUIOBOTO MOJIEH;

e lI3ydyeHue 3aBUCHMOCTH JJIEKTPUUYECKHX, MEXAHUYECKUX U JPYTUX CBOWCTB
MaTepHaoB OT UX XUMUYECKOTO COCTaBa U CTPOECHUS;

e 3HaKOMCTBO C KOMIIO3UIIMOHHBIMU MaTepuajiamMu, NPUMEHIEMBbIMU B
MIPOU3BOICTBE JIEKTPOOOOPYIOBAHUS.

TEMA Nel IIpeamer u 3aaauu Kypca. OO1ire MOHATHUS U OTIPEICICHHUS.

DNEeKTPOTEXHUYECKUE MaTepHalibl IMPUMEHSIOT I HPOU3BOACTBA NPOBOJA,
kaOenel,  W3OJATOPOB,  PE3UCTOPOB,  KATYIMIK  WHAYKTUBHOCTH,  MarHUTOB,
TpaHchopMaTopoB, IUOAOB, TPAH3UCTOPOB, W T. IL.JJIsT ATUX 1ened NPUMEHSIOT
ANEKTPOTEXHUYECKNE MAaTE€pUaibl OIPEAEIEHHOIO KJIacca, UMEIOIIME ONpEAECICHHbIE
ANEKTPUYECKUE, MEXAaHMYECKME U XHUMHYECKHE cBOMCTBA. OT NPUCYIIMX [TaHHOMY
Marepuany TpeOyeMbIX CBOMCTB 3aBHCIT KadeCcTBO, HAJACKHOCTh M 0€30MaCHOCTh
PabOThI KaXA0W JETAIH U YJICKTPOYCTAHOBKH B IICJIOM.

Knaccuduimpysi snekTpoTeXHUYECKHE MaTepuaibl MX CIEIyeT pas3lieluTh Ha
YEThIPE OCHOBHBIX KJlacca: IUAJICKTPUKHU, MTOJTYITPOBOIHUKU, POBOJHUKN U MAarHUTHBIC
Marepuansl. CiaenyeT oOpaTUTh BHUMAHUE, YTO O MOBEACHUIO B AJIEKTPUUYECKOM MOJIE
ANEKTPOTEXHUYECKME MaTepuaibl MOAPA3IENSAIOT Ha TPHU KJacca: AUAJIEKTPUUYECKHE,

MOJTYTIPOBOTHUKOBBIE M MPOBOJAHUKOBBIE. B MarHUTHOM jk€ TOJie — Ha JiBa KJacca:
MarHuTHbIC (CHUJIBHOMArHUTHBIE) W HEMarHuTHbie (crabomarHuTHeie). K mepBbIM
otHOcATCS ¢eppo- U (DeppuMarHeTHKd, a KO BTOPHIM — JHMa-, TMapa- |
aHTU(EePPOMATHETUKH.

TEMA 2. I[IpoBOAHUKOBBIE MaTEPHUAIIBI.
JlaeTcst ximaccudukanus MPOBOJHUKOBBIX MaTEpHUAIOB Ha YETHIPE MOJKIIACCA:



MaTepHalibl BBICOKOM MMPOBOJUMOCTH, CBEPXIIPOBOJHUKH, MaTEpPHANIbl BBICOKOTO
CONPOTHUBJICHUS, KOHTAKTHBIE MaTEPHAIIbI.

N3yyeHue CBOWCTB MPOBOJAHMKOBBIX MAaTE€pUajoB HEOOXOJMMO HAaYyWHATHL C
paccMOTpeHHsT (U3NYECKUX MPOLECCOB B METAUIMYECKUX MPOBOJHMUKAX (BIUSHHUE
TEMIIEpaTyphbl, MpUMEcH, naedopManud, pa3MEpoB TMPOBOJAHMKA Ha YACIbHOE
CONPOTHUBJICHUE; SMHCCUOHHBIE M KOHTAaKTHBIC SBJIICHHS B METajlaX; TEIJIOBbIC
CBOMCTBA METAJIJIOB).

Matepuaiibl BBICOKOH MPOBOJAUMOCTH MCHOJB3YIOT TaM, I'/1€ HEOOXOAUMO, YTOOBI
ANEKTPUUYECKUN TOK MPOXOAWI ¢ MUHMUMAIbHBIMU MOTEpsiIMU. M3 HUX W3rOTaBIMBAIOT
poBOJia, KaOenu U JApyrHe TOKOIPOBOMSIIME YacTU 3JIEKTPOYCTaHOBOK. Ilpu
PACCMOTPEHUU MaTEepUaJIOB BBHICOKOW MPOBOAMMOCTH HEOOXOIMMO yIETUTh BHUMaHUE
CBOMCTBAM MEJHBIX M aFOMUHHUEBBIX MTPOBOJHUKOB, OCOOCHHOCTH KOHTAKTa MEIHOU U
ATIOMUHUEBOW MPOBOJIOKH, KAKOMY M3 METAJUIOB CIEAYET OTAATh NPEANOYTECHHUE IS
MPOU3BOJICTBA  KOHTAaKTHOTO  TPOBOJA  DJIEKTPUPHUIIMPOBAHHOTO  TPaHCIOPTA.
PaccMmoTpeTh MeIHbIC U aTFOMUHUEBbBIE CIUIABBI UX CBOMCTBA U 00JACTH MPUMEHEHUS.

[Ipy wu3yyeHUU CBEPXIPOBOJHUKOB CJEAyeT OOpaTUTh BHUMaHUE Ha
BBICOKOTEMIIEPATYPHBIE CBEPXIIPOBOJHUKH, KaK HanOoJiee NEePCIEKTUBHBIE MaTEPHAIIbI
ANEKTPOHUKH U DJIEKTPOTEXHUKHU.

N3yyass Marepuanbl BBICOKOTO COINPOTHUBIECHHUS HEOOXOJIMMO PacCMOTPETh
CBOMCTBAa MaHTaHMHA, KOHCTAHTaHAa, HArpeBOCTOMKHE CIUIaBbl (HUXPOMBI, (expaid,
XpOMaJjM) U UX 00JaCTH MPUMEHEHHS.

PaccmarpuBas KOHTAakTHbIE MaTEpHAJIbl, CIEAYET OTAEIbHO PACCMOTPETH
MaTepualibl i1 Pa3pbIBHBIX U CKOJB3SIIUX KOHTAaKTOB. PaccMoTperh Marepualibl s
M3TOTOBJICHUS] KOJUIEKTOPHBIX IUIACTUH AJIEKTPUUYECKUX MAIIUH, AJIEKTPOTEXHUUYECKHE
YTOJIbHBIE MaTepUalbl U UX 0071aCTh MPUMEHEHHUS.

TEMA 3. ITosynipoBOJHUKOBBIE MaTEPHUAIIBI.

N3yuass temy HEOOXOAMMO  KJacCU(PUIIMPOBATH  MOJYIPOBOJHUKOBBIC
Marepualibl Ha  TPU  OCHOBHBIE  TPYIIbL:  MPOCThIE  MOJYIPOBOAHUKH,
MOJTYTPOBOJHUKOBBIE XUMUYECKHE COCTUHEHUS U MOTYIPOBOJHUKOBBIE KOMILIEKCHI.

XapakTepHOl OCOOEHHOCTHIO TOJYIIPOBOJHUKOB SIBIISIETCS  CYIIECTBEHHAs
3aBUCUMOCTh 3JIEKTPONPOBOAHOCTA OT WMHTEHCHUBHOCTHM BHEUIHETO JHEPreTHYECKOrO
BO3JICUCTBHS: HAMPSHYKEHHOCTH 3JEKTPUYECKOTO MOJsi, TEMIIEpaTypbl, OCBEIIEHHOCTH,
JUTMHBI BOJIHBI MAJIalOIIETO CBETA, AABJICHUS U T. II. JTa UX OCOOEHHOCTh MOJIOKEHA B
OCHOBY  paOOThl  NOJYNPOBOAHUKOBBIX  MPUOOPOB:  JTUOAOB,  TPAH3HCTOPOB,
TEPMUCTOPOB, (HOTOPE3UCTOPOB, TEH30JATYMKOB U JIP.

N3ydenne pu3anuecknx CBOMCTB HEOOXOIUMO HAUYMHATH C AJIEKTPONPOBOJAHOCTH
COOCTBEHHBIX W TIPUMECHBIX TOJYIPOBOJHUKOB, BHIIOB TMpUMECH (aKIENTOpHAs,
noHopHas). HeoOxomumMo paccMOTpeTh 3aBUCHUMOCTb YIEIBHOTO CONPOTHBIICHUS
MPUMECHOTO  MOJYIPOBOJAHMKA OT Temmeparypbl. MeTh TMpencTaBieHUE O
($bOoTONPOBOAUMOCTH MOJIYTIPOBOIHUKA. N3yunth BEHTUJIbHBIC CBOICTBA
MOJIYITPOBOTHUKOBBIX TPUOOPOB HA IPUMEPE P-N MEPEX0/a.

N3yuass mpocTble MOIYMPOBOAHUKH, HEOOXOAMMO TOAPOOHO pPaccCMOTPETh
CBOMCTBa M NPHUMEHEHHE KPEMHHS, KaK OCHOBHOI'O MaTepuaja HCIOIb3yeEMOro B
MOJIYIIPOBOJHUKOBOM TEXHUKE, a TaKXK€ pPACCMOTPETh TEXHOJOTUH OYHCTKU U
MOJIYYeHUS] MOHOKPUCTANIMYECKUX CIMTKOB KpEeMHHUS. PaccCMOTpeTh OCHOBHBIE 3Tarlbl
IUTAHAPHO-3MUTAKCUATIBHON ~ TEXHOJOTUM  NPOU3BOJACTBA  MOJYIPOBOJHUKOBBIX



MHUKPOCXEM.

[Tpu n3yyeHUH NOJYyNpPOBOJIHUKOBBIX XUMUYECKUX COEIMHEHUN U MHOTO(a3HbIX
MaTepUajIoB B NEPBYIO OYepeab HEOOXOIUMO PacCMOTPETh CBOICTBA apCeHM 1A TajuIns
U KapOuJ KpEeMHHs, IIMPOKO MNPUMEHSEMBIX B IMPOU3BOACTBE IMOIYIPOBOJIHUKOBBIX
puOOpOB.

W3ydass Temy, peKOMEHAyeTcsi MpPOCMOTp BuAcOPMIBbMOB: “Dusnueckue
CBOMCTBa MOJYNPOBOJAHHUKOB”, “TE€XHOJIOTHS W3rOTOBIEHHUS MHUKPOCXEM’, BHJIIEO —
nexuwmst XK. Andepona TlomynpoBogHUKOBASI PEBOTIONS .

TEMA 4. JIn3eKTpuKH.

JlmsnexkTpudeckre MaTepuanbl 00J1aaloT CIIOCOOHOCTHIO MOJISIPU30"BaTHCS MO
JNEUCTBAEM TNPHUIIOKEHHOIO JJIEKTPUUYECKOTO0 TOJII M IOAPA3 ICISIIOTCA Ha JABa
NOJIKJIacCA: TUAJIEKTPUKHU [TACCUBHBIC U AKTUBHBIC.

IIpu n3ydeHuu CBOMCTB IUAJIEKTPUKOB CIEIYET PACCMOTPETH TAKHE NOHIATHUS KaK
MOJISIpU3aUs TUAJIEKTPUKOB, 3JIEKTPOIPOBOJHOCTh JUAJIEKTPUKOB, IHU3JIEKTPUUYECKUE
NOTepH, MPOOOI TUIIEKTPUKOB.

N3y4dass macCUBHBIE JUAJIEKTPUKH HEOOXOJUMO OOpaTUTh BHUMAHUE HA TO, UTO
UX UCHOJIB3YIOT JJIA CO3JAHMS AJIEKTPHUUECKOW HM3OJIALMH MEXIY TOKOIPOBOIALIMMU
4ac—TAMH DJIEKTPOTEXHUYECKOrO OOOpYyIOBaHUS, TaK KaK OHHU NPEMSTCTBYIOT
MPOXOXKJICHUIO  JJIEKTPUUECKOTO TOKAa M SIBIIOTCS  BJIEKTPOU3OJSALIMOHHBIMU
Marepuanamu. IlaccuBHBIE NMAJIEKTPUKH TaK € MCIOJIB3YIOT B JJIEKTPUYECKHX
KOHJIEHCATOpax, [J€ OHU CHyKaT g CO3[aHUA ONPEIEICHHON 3JIEKTPUYECKON
eMKOCTU. B 3TOM cilyyae BaKHYIO pOJIb UTpaeT JUAJIEKTPUYECKash MPOHUIAEMOCTb
Marepuana (a He YJEIbHOE COIMNPOTHUBICHHE), YEM BBIIIE JUAICKTpHUUECKas
IPOHUIIAEMOCTh, TE€M OOJbllle €MKOCTh KOHJAEHcaTopa, a rabapuTel U BeC
KOHJIEHCAaTOPOB MEHBLIIE.

PaccmaTpuBast cTpoeHrEe U CBOMCTBA KUAKUX JTUAIEKTPUKOB HEOOXOIMMO 0C000€
BHUMaHUE yAEIUTh HePTIHOMY TpaHCHOPMATOPHOMY Macily U CHUHTETHYECKUM
KUJIKUM JUANEeKTpukaMm. M3ydas TBepable NUANEKTPUKH, HEOOXOIUMO OOpaTUTh
BHMMaHHE Ha CBOICTBA M CTPOCHHE TEPMOIUIACTOB M PEAKTOIUIACTOB, CBOWMCTBA
AIACTOMEPOB, PACCMOTPETh COCTaB M O0JACTH TMPUMEHEHUS  BOJOKHHUCTBIX
TURJIEKTPUYECKUX MAaTEPUAJIOB, & TAK)KE PACCMOTPETh HEOPTraHUYECKUE JUIICKTPUKH.

N3yyast akTUBHBIE IUAJIEKTPUKH HEOOXOJIMMO OOpaTUTh BHUMAaHWE Ha TO, YTO B
OTJIMYUE OT OOBIYHBIX AUAIEKTPUKOB UX MPUMEHSIOT AJI HU3TOTOBJICHUS AKTHBHBIX
AJIEMEHTOB, (JeTajneil) 3MEeKTPUYECKUX cXeM. JleTan, U3roTOBICHHbIE U3 HUX, CIYy>KaT
JUISl TeHEepalliy, YCUJICHHs, MOYJISIIIUU, TPeo0pa3oBaHusl IeKTpuyeckoro curnaia. K
HUM  OTHOCSITCSI: CETHETO- M  MbE303JIEKTPUKH, MNUPOIJIEKTPUKH, BJIEKTPETHI,
JIOMUHO(OPBIL, KUAKUE KPUCTAIUIBI, JIEKTPOONTHUECKHE MaTepHasibl U Ap. AKTUBHBIC
JTURJIEKTPUKU CUMTAIOT NEPCHEKTUBHBIMA MaTEpUAIIAMH U MX NPHUMEHSIOT B KaueCTBE
MHTEJUIEKTYJIbHBIX MAaTEPUAIOB U KOHCTPYKIIHMA.

N3yyass Temy, pekoMeHayeTrcss TmpocMoTp Bumpeodpuiabma: ~CerHero-
MbE302JICKTPUKH .

TEMA 5. MaruutHble MaTepyalbl.

K MarHuTHBIM  MaTepualaMm, HUCHOJIb3YyEeMbIM B  TEXHUKE, OTHOCHAT
dbeppomarneTuku U ¢epputbl. CoOOCTBEHHOE MAarHUTHOE TOJIE B COTHH W THICSIUM Pa3
OoJIblIIe, UEM BBI3BABIIEE €r0 BHEIIHEE MAarHUTHOE ToJie. JIJis HUX XapakTepHO Hau4ue
MarHUTHOTO THCTEpe3u3a. MarHuTHble MaTepHalbl MPUMEHSIOT Il KOHLEHTpaluu



MarHUTHOTO TOJISI B CEPACYHMKAX KaTylIeK HHAYKTHUBHOCTH, APOCCENSIX U JPYTUX
KOHCTPYKIIUSIX, B KAYECTBE MarHUTOIIPOBOJIOB CHIIOBBIX TpaHCPOPMATOpOB U T. 1. OHU
CIIOCOOHBI CHJIbBHO HaMarHM4MBAThCS JaXe B CJIA0BIX MOJISIX, @ HEKOTOpPhIE U3 HUX
COXPaHSIOT HAMArHWYEHHOCTh W TIOCJI€ CHSITHS BHENTHErO0 MarHuTHOro moms. K
HanOoJiee MIUPOKO HCIIOIB3YEMBIM B TEXHUKE MAarHUTHBIM MaTepuanaMm otHocsTcs Fe,
Co, Ni 1 ux cIuIaBbl.

[lepen n3ydeHreM MarHUTHBIX MaTEPHATIOB HEOOXOIUMO PAaCCMOTPEThH OCHOBHBIC
BEITMYMHBI, XapaKTEPU3YIOITNE CBOMCTBA MATHUTHBIX MAaTepUasIoB (TIOJHBI MAarHUTHBIN
MOMEHT aToMa, MarHUTHas WHIYKIHS, HAMPSOKEHHOCTh MAarHUTHOTO TTOJIS,, MarHUTHAs
MIPOHHIIAEMOCTb ).

YMetb knaccupuuMpoBaTh BCE MaTepuajbl MO0 MArHUTHBIM CBOMCTBaM Ha TpU
OCHOBHBIE I'PYIIIBL: JUaMarHUTHBIC, TapaMarHuTHbIE U eppomMarHuTHbie. PaccMOTpeTh
SBJICHME HaMarHWYMBaHUS (PEPPOMATHUTHBIX MATEpPUAJIOB, COIMPOBOXKIAIOIIEECS
U3MEHEHUEM UX JIMHEHHBIX pa3MepOB (MAarHUTOCTPUKIIUS).

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
nocjeAeicTBUEM (MarHUTHBIE TIOTEPH).

Knaccudumupyss MarHUTHBIE MaTEpHAbl MO BEIWMYWHE KOAPIMTHBHOW CHJIBI,
CIIeyeT pa3Ae/Th UX Ha JIBA THITA: MATHUTOMSTKAE U MarHUTOTBEP/IbIC.

PaccmarpuBasi CcTpoeHHE W CBOWCTBA MAarHUTOMSTKHAX MAaTE€pUAJIOB, CIEAyeT
OTJENBHO PAcCMOTPETh HHU3KOYACTOTHBIE MaTepHalibl (KapOOHMIBHOE Kele30 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 MAarHUTOTBEPJIBIX MaTE€pPUAIOB, B MEPBYIO OYEpEIb CIEIyeT
PacCMOTPETh JTUTHIE BHICOKOKOAPIIMTUBHBIC CIJIABBI 1 MAaTHUTOTBEPAbIC (DEPPUTHI.



