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1 Heau, 3212494 U MUIAHUPYeEMble Pe3yJIbTAThl 00y4eHHs M0 TUCIUIIIHHE
«DINEeKTPOTEXHNYECKOE U KOHCTPYKIIMOHHOE MaTePHAJIOBEICHUE»

Heabio n3ydeHus: 1aHHOW NUCUUIUIMHBI SBJSIETCS MOTYYEHHUE CTyJIEHTaMU HEOOXOAUMOMN
MOJIFOTOBKH IO BOIIPOCAM OLIEHKH CBOMCTB M BBIOOpA 3JIEKTPOTEXHUUYECKUX U KOHCTPYKLIMOHHBIX
MaTepUAJIOB, IPUMEHSEMBIX MPU KOHCTPYMPOBAHWH, W3TOTOBICHHMM W  OKCIUTyaTalluu
3JIEKTPOTEXHUUYECKHUX U IEKTPUUECKUX YCTPOKCTB, allllapaToB U MAIIMH.

3agavyaMu U3yYeHUs JUCHUTUIMHBI SBIISIIOTCS TPUOOPETEHUE CTYJCHTAMU 3HAHUIA:

- 10 COCTaBY, CTPYKType, (U3MKO-MEXaHUYECKHMM W TEXHOJOTUYECKUM CBOHCTBAM
METAUIMYECKUX U HEMETAUIUYECKUX AIEKTPOTEXHUYECKUX U KOHCTPYKIIMOHHBIX MaTEPUAJIOB;

- BIUSHUIO 3KCIUTyaTallMOHHBIX (DAKTOPOB HA CBOMCTBA MAaTEpPHANIOB, OMPEIEIIAIOINE HX
JIOJITOBEYHOCTb, HAJIEKHOCTh M 3KOJIOTMUECKYI0 0€3011acHOCTb;

- 0 KOJIMYECTBEHHBIX MapaMeTpax, UCIOIb3yEeMbIX NPU BHIOOpE MaTepHUaoB.

IlnannpyemMble pe3yabTaThl 00yUeHHUs, COOTHeCeHHbIe ¢ ycTaHoBJeHHbIMU B OITOII BO
HHAUKATOPAMM JOCTUKEHUSI KOMIIETeHN .

OO6yuenue o  JAUCUUIUINHE «DJIeKTPOTEXHUYECKOe U KOHCTPYKUMOHHOE
MaTepuajioBeJleHHe» HampaBiIeHO Ha (OPMUPOBAHHE Yy OOYyYalOUIMXCA  CIEAYIOLIUX
KOMIIETCHIIU:

I/IHI[I/IKaTopr JOCTHIKCHUA KOMIICTCHIIUHN

Koa m HaumMeHOBaHHe KOMIIETEHIIUIA
OIIK-5. Cnocoben wucnonn3oBath cBoiictBa | MOIIK-5.1.  Ompenensier  cBoiicTBa U

KOHCTPYKLIMOHHBIX M 3JEKTPOTEXHUUYECKUX | 0COOEHHOCTH 3JIEKTPOTEXHUYECKHUX u
MaTepuaJioB B pacyeTax IapamMeTpoB M | KOHCTPYKIIMOHHBIX MaTEepHAJIOB,
peXUMOB  O0BEKTOB  NPOo(eCCHOHATIBHOU | MPUMEHSIEMbIX B KOHCTPYKLHAX
JIEATEIIBHOCTH JJIEKTPUYECKUX alapaToB U MalluH.

NOIIK-5.2. Boibupaer MmaTtepuan ¢ LENbIO
HOJY4YEHUs 3aJJaHHOM CTPYKTYpPHI U CBOMCTB,
00ECTIeYNBAOIINX BHICOKYIO HAJIEKHOCTh W
JI0JATOBEYHOCTh neranen YCTPOMCTB,
anmapaTroB ¥ MallliH

NOIIK-5.3. TIpumenser merojsl 00pabOTKU
pe3yibTaToB HKCIIEPUMEHTOB 1o
OTIPEJICJIEHUIO CBOMCTB M TEXHOJIOIMYECKHX
MOoKa3areye MaTepuasos.




2 MecTo 1MCHMIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMblI

JlucrumanHa OTHOCUTCS K 00s13aTenbHOM yacTu 01oka b1 «Jluciumiauael (MOTyIN).

JlucuurimHa B3auMOCBsI3aHa JIOTUUECKH M COJEPIKATENbHO-METOAMYECKH CO CIACAYIOIUMU
mucrunmuaamu OOIT:

- OU3HKa;

- XUMHS;

- DIIEKTPOHHUKA;

- DIIEKTPUYECKHUE U DJICKTPOHHBIC aIllaparhl;

- DJIEKTPUYECKUE MAIlIUHBI.

3 CTpyKTypa M coiepKaHue TUCHUTLTHHBI

OO01mmas Tpy10eMKOCTh TUCIUTUTHHBI COCTABIISICT 2 3a4STHBIE MUHUIIBI (72 aKaJeMHYeCKHX

yaca).
3.1 Buasbl yueoHoii paGoThl M TPY/10€MKOCTD
(o ¢popmam 0OyueHus)
3.1.1 Ounas hopma oOyueHHs
Ne . KosmuecrBo | CemecTpbl
Bup yueOHoii padoTsl
n/n 4acoB 4
1 | AyauTopHble 3aHATHS 36 36
B toMm yncre:
1.1 | Jlekuwm 18 18
1.2 | CemuHapckue/mpakTHUECKUE 3aHATHS 18 18
1.3 | JlaboparopHbIe 3aHATHUS
2 | CamocTosiTeIbHAs1 padoTa 36 36
B Tom gucre:
2.1 | IloaroToBKa OTYETOB MO JIAOOPATOPHBIM 24 24
paboTaM M HX 3aluTa
2.2 | IlogroToBka K MpOMEKYTOYHOU aTTeCTAllUU 12 12
3 | [IpomMe:kyTOoUHasI aTTECTALUS
3auer/nud.3auer/IK3aMeH 3auer
Hroro 72 72
3.2 TemaTnyecKuii MJIaH U3yYeHUs TUCHUILITHHBI
Ne Pasaenbl/TeMbl TpynoemkocTs, yac
n/n AUCHUIIIHHBI Bcero AynuTopHasi padora
Cemunap | Jlabop | Ilpakt | Camoc
Tex CKue/ | aTOpH | MUeCKa | TosiTe
Beero g [PAKTHIE | BIe s JbHAasi
CKHE | 3aHATH | IOATOT | padoT
3aHSTHS s OBKa a
BBoaHas 4acTh. 2 - - -
1 Paznen 1 DJIEKTPOTEXHHYCCKHE 34 10 12
MaTepHabl
11 Tema 1. [IpoBoJHUKOBBIE MaTEpUAIIBI 3




12 | Tema 2. [TomyrpoBoiHUKOBBIE 4 4
MaTepUaIbI
1.3 | Tema 3. JludyieKTpuuecKre MaTepUaIbl 4 3
2. Pa3nen 2. MarHuTHBIE MaTepHUAITBI 18 2 4 12
2.1 | Tema 1. ®eppoMarHuTHbIC MaTEPHAIIBI 1 2
2.2 | Tema 2. MarHuToMsTrKue " 1 2
MarHUTOTBEP/IbIC MATEPHUAITBI
3. Paznen 3. KoHcTpykiroHHbIE 18 2 4 12
MaTepHAaIbL.
3.1 | Tema 1. Xene3oyraepoaucThie CIIaBHI. 1 2
3.2 Tema 2. KoMmo3uimoHHpie MaTepuabl 1 2
Hroro 72 18 18 36

3.3 Conep:xanne TUCIUTLTHHBI
BBoaHasi yacrth.

IIpenmer, 3amaun M cojep:kaHue IUCLUIUIMHBL MHOroodpasue 3J1eKTPOTEXHHYECKUX U
KOHCTPYKLMOHHBIX MAaTEPHAJIOB U UX POJIb B JIEKTPOIHEPIEeTUKE U JIIEKTpoTexHUKe. KpaTkas
UCTOpHUS MCIONb30BaHUs MarepuanoB. CTpyKTypa Kypca, €ro MECTO U pOJIb B IIOATOTOBKE
CIIELUAJINCTA, CBSA3b C IPYTUMH JTACHUILUIMHAMH.

Pa3nea 1. DiiekTpoTexHuyeckue MaTepuasbl.

Tema 1. IlpoBogHNKOBBIE MATEPHAJIBI.

Knaccuduxanus npoBoJTHUKOBEIX MaTepuanoB. OCHOBHBIE XapaKTEPUCTUKU MTPOBOAHUKOBBIX
matepuainos. llpuponma snexrponpoBogHocTu: Kiaccuueckas TeopHsi 3IE€KTPOIPOBOAHOCTH,
OCHOBHBIE ITOJIOKEHUS, JTOCTOMHCTBA M HENOCTAaTKH. KBaHTOBas TEOpHs 3JIEKTPOIPOBOIHOCTH.
MexanusMsl paccesHus 2IeKTpoHOB. [IpaBuiio Martuccena. Y nenbHast IpoBOAUMOCTD U yIEIbHOE
CONPOTHUBIICHHE NTPOBOJAHUKOB. DaKTOPBI, BIUAIOIINE HA 3HAYCHUE YJIEIBHOTO CONPOTUBIICHHUS:
nepopmanuu, nOpuMmecH, —Temneparypa.  [IpoBOJHUKOBbIE  MaTepualbl C  BBICOKOH
IIPOBOJIMMOCTBIO. BHIBl NPOBOAHMKOBBIX MAaTE€pPUATIOB C BBICOKOW ITPOBOJMMOCTBIO, HX
napamMeTpsl U 00JIaCTH NIpUMEHEeHHUs. SIBlIeHue CBEepXIpoBOAUMOCTU. Kputepuu cyiiecTBoOBaHHS
CBEPXIIPOBOJUMOCTU. XapaKTePUCTHKU CcBepXIpoBoAHHKoB. CBepxmpoogauuku I u Il pona.
KpronpoBoIuMocTh M OCOOCHHOCTH TPUMEHEHHUs] KPHUONPOBOIHUKOB. CIUIaBbl BBICOKOTO
COMPOTHBIICHUS, IPUMEHSEMblE B TEXHHKE, W MX OCHOBHBIE IapaMeTpbl. TpeOOoBaHMUS,
npeabsBiasieMble K HUM, oOnacTe npuMeHeHus. KoHCTaHTaH, MaHTaHWH, HHUXPOM, HX
XapakTepUCTUKH W  OTJIMYMTENbHble KadecTBa. CIuiaBel Uil TEpMOIap, HMX COCTaB,
XapaKTEPUCTUKH, IPUMEHEHUE MeTasulbl, IPUMEHsIEMbIE B KAU€CTBE IIPOBOIHUKOB CIIELIUAIIEHOTO
Ha3HAYCHMUS.

Tema 2. [1olynpoBOIHHKOBbIE MAaTePHAJIBI.

@daxTophl, BIUAIOINIME HAa 3JIEKTPHUUECKYIO MPOBOJMMOCTH MOJIYNPOBOJHUKOB. JlBa Tuma
3JIEKTPONPOBOTHOCTH TOJIYNPOBOAHUKOB. Kiaccugpukaius noixynpoBOJHUKOBBIX MaTepHalloB.
[TpeumyriectBa mpruOOpPOB, U3TOTOBIIIEMBIX U3 MOJIYIMPOBOJHUKOBBIX MaTepuasioB. dusnueckue
SBJICHUS, ONpEACIAIOIMe BIMSHUE pPa3IMYHbIX  (PAKTOPOB HA  DIIEKTPOINPOBOJHOCTD
MOJIYTIPOBOJTHUKOB, U €€ KOJIMYECTBEHHbIE MOKa3aTeIu. XUMHUYECKUE 3JIEMEHTHI CO CBOMCTBAMU
MOJIYIIPOBOTHUKOB, MOJYYHMBILINE HAOObIIEE PACTIPOCTPAHEHHE B TEXHUKE: TepMaHHi, KpEMHHUH,
cesieH. VX cBOICTBa, TEXHOJOTHS MOJMy4eHHs, 00JacTH MPUMEHEHMsI B DJIEKTPOIHEPTEeTUKE U
AIIEKTPOTEXHUKE. MaTepuanabl Ha OCHOBE IOJYNPOBOJHUKOBBIX XHMHYECKMX COCAVUHEHHNH H
0COOEHHOCTH NPUMEHEHHSI U3rOTAaBIMBAEMBIX U3 HUX MOJIYIIPOBOJIHUKOBBIX PHOOPOB.

Tema 3. [IndjiekTpruyecKue MaTepHasbl.
[Honspusanusa qu3IeKTpUKOB. [IoHATHE TUANEKTPUYECKON TPOHULIAEMOCTH, TEMIIEPATYPHOT O
KO3(pPULIMEHTA TUAIEKTPUYECKON TPOHUIIAeMOCTH. J{nanekTpuueckasl MPOHULAEMOCTh BEILECTB
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Pa3MMYHOTO arperaTHOrO COCTOSHUS: Ta3000pa3HbIX, JKUIKUX, TBEPABIX. 3aBUCHMOCTh
JTURJICKTPUYECKON MPOHUIIAEMOCTH OT TEMIIEPaTyphl y Pa3NM4HbIX MarepuaioB. OObeMHas U
NOBEPXHOCTHAsl  3JEKTPOIPOBOAHOCTh Marepuana. YeIbHOe OOBEMHOE U yIelbHOE
MIOBEPXHOCTHOE COIMPOTUBJICHUE JAMUIIEKTpHKA. Pacdyer NOMHONW NPOBOJUMOCTH TBEPAOTO
TMAJIEKTPUKA. BUIBI TMANIEKTPUYECKUX TOTEPh B IEKTPOU30ISUOHHBIX MaTepHaiax. Y JebHbIe
TURJICKTPUYECKUE TOTEpU. YTOJI JUIJICKTPUYECKUX IOTEPhb, TAHTEHC YIJa TUDJIEKTPUYECKHX
HOTeph. OKBUBAJICHTHBIC CXEMbI AWAJICKTPUKA C IOTEpsMU. PacdeT MOIIHOCTH TOTEPh B
JTURJICKTPUKE TIPU MOCTOSHHOM W NEpeMEeHHOM HampspkeHuH. [Ipo6oit mmanextpuxoB. OOmias
XapaKTepUCTHKa sBJIeHUs mpobos. KonmyecTBeHHbIEe mapaMeTpsl NPOOOS AUAIIICKTPUKOB.
Ocob6ennoctu po0ost ra3000pa3HbIX, KHUIKAX U TBEPABIX AUIICKTPUKOB.

Pasnen 2. MarHuTHble MAaTepHAJbl.

Tema 1. @eppoMarHuTHbie MaTePUAJIbI

JlomenHasi  cTpykTypa ¢eppoMarHuTHBIX  BemecTB. Ilpomecc  HaMarHMYKMBaHUA
dbeppoMarHuTUKOB. ~ MarHuTHO€  HACBIIIEHWE.  AHHU3OTPONHUS  MAarHUTHBIX  CBOWMCTB
(beppOMarHUTHBIX MaTEpPUAIIOB. OcHoBHasi KpuBasg HaMarHUYMBaHUS (EeppPOMarHUTHBIX
MarepuayioB. MarHuTHas MNPOHUIIAEMOCTh: HayajlbHasg, MaKCUMaJllbHas, JHWHAMUYECKas.
3aBUCUMOCTh MAarHUTHOM NpOHULIAEMOCTH OT Temneparypsl. Touka Kropu. Temneparyphslii
KOX(P(UIIMEHT MAarHUTHOW TPOHHUIAEMOCTH. SIBJICHHWE THCTepe3nca NpHU TepeMarHUYHBaHUH
dbeppomarHuTHBIX BeecTB. [IpenenpHblii UK IepeMarHiYuBaHusI U €T0 MapaMeTpbl: HHAYKIUS
HACBILIEHUS, OCTaTOYHAsI UHIAYKUHUS, KOSPUUTHBHAA CUjIa. MAarHUTOMSTKHE U MarHUTOTBEPJbIE
MaTepuaibl. 3aBUCUMOCTh MAarHUTHBIX CBOWCTB MaTEPHUAaJIOB OT TeXHOJOruu o0padoTku. [lotepu
B ()eppOMArHUTHBIX MaTepUaIax: BHJBI MOTEPh, PAcUeT MOTEPh HA TUCTEPE3UC M TOTEPh OT
BUXPEBBIX TOKOB. TaHreHC yria MarHUTHBIX MOTepb. OCOOEHHOCTH CTPYKTYphl U CBOWCTB
(dbeppOMarHuTHBIX MaT€pPUAJIOB.

Tema 2. MarHUTOMATKHE 1 MATHUTOTBEP/Ible MATepHAJIbI

MarHuToMsArKie MaTepualibl: COCTaB, TEXHOJIOTHS MOTY4YEHHUs, OCHOBHBIE CBOWCTBA, 007IaCcTH
npumenenus.  JKeneso. DNeKTpOTEXHUYECKasi  CTallb. [Tepmamion. Anwscudepsr.
@eppoMarHUTHBIE MaTepuaibl  CHENUAIN3MPOBAHHOIO HA3HAYEHUSA: C HE3HAYUTEIBHOU
3aBUCHUMOCTBIO MarHUTHOM MPOHUIIAEMOCTH OT HANPSKEHHOCTH MAarHUTHOTO TOJIS; ¢ CUIIBHOM
3aBUCUMOCTBIO MarHUTHOW MPOHUIIAEMOCTH OT TEMIIEPATYPBI; C BBICOKOM MarHUTOCTPUKLIMEH; C
MOBBIIICHHOW WHAYKIMENH HaCBIIICHUS; KOHCTPYKIIMOHHBIE CTadd M 4YyryHbl. KX cocras,
napameTpsl, 00JIaCTH IPUMEHEHHSI B JJIEKTPOIHEPTETUKE U INEKTPOTEXHUKE.

@eppUThl: COCTaB U CTPYKTypa MarepHuaja, TEXHOJOTHs IOJy4YeHHs, Kiaccu(uKarusl.
OCOOEeHHOCTH KpUBBIX HaMarHUYMBAHMs, CBOMCTB M OOJACTH NPUMEHEHUS MarHUTOMSTKUX
beppuToB U (peppUTOB C MPSAMOYrOJbHON NeTyiel rucrepesrca. MarHUTOTBEpAbIE MaTEPUAIBL.
OcHOBHBIE MapaMeTpbl U O0JIACTM NPUMEHEHHS MarHUTOTBEPJAbIX MarepuanoB. MarHuTHas
SHEprusi MarHuWTa, €€ 3aBUCUMOCTh OT BO3AYIIHOIO 3a3opa. KpuBble pa3MarHMYMBaHUS U
MarHMTHOM 2HEPIUU B BO3YLTHOM 3a30p€.

Pa3nen 3. KOHCTpYKIIMOHHBIE MAaTePUATBI.

Tema 1. Kesie3oyriiepoaucrsie CIJIABbI.

Kene3o u yraepon, ux cpoiictBa. CrutaBbl. Busibl B3anMoIeiCTBHSI KOMIIOHEHTOB CIUIaBa.
3aBUCHUMOCTb CBOWCTB CIUIABOB OT MX cOCTaBa MU CTpoeHHs. CTpPyKTypHBIE COCTABIIAIOIINE
KEJIe30yTIIePOIUCTHIX CIIIaBOB. /luarpamMmma cOCTOSTHUS KeNe30yTIepOIUCTHIX CIIaBoB. UyryHbI
U cTanu. BinsgHue npumeceil Ha MEXaHUUYECKUE CBOMCTBA YYI'yHa U YIVIEPOJUCTON cTainu. Buisl
YYT'YHOB U CTajieil, UX MapKUPOBKa, 00J1aCTh MPUMEHEHHUS B AIEKTPOHHUKE U 3JIEKTPOIPHUBO/IE.
[[BeTHBIE KOHCTPYKLIIMOHHBIC CIUIaBBI, MX CBONCTBA, MAapKUPOBKA, 00JACTh MPUMEHECHHS B
3IEKTPOIHEPTETUKE U ANEKTPOTEXHUKE.

Tema 2. KoMno3uinuoHHbIe MATEPHAJIBI.
KOHCprKI_[I/IOHHBIe KOMITO3UIIUOHBIC MaTcpualbl. Komno3utsl C MeTaJIJII/I‘IeCKOI\/JI,
MOJTMMEPHOM, KEpaMHUYECKOM W  CTEKJISHHOW Marpuue. JlucrepCHOympouyHEHHbBIE U
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BOJIOKHUCTBIC KOMITO3UIIMOHHBIC MaTCpHaJIbI, 0COOEHHOCTH IMIPUMCHCHUA B DJICKTPOSHEPICTUKE U
SJICKTPOTCXHUKE.

3.4 TeMaTHKa CeMHHAPCKUX/MPAKTHYECKUX H JIA0OPATOPHBIX 3aHATHI

3.4.1 CemuHapckue/mpakTudeckue 3aHATHS

IpakTuyeckoe 3ansaTue Nel. «Buabl CBEpXIIPOBOJHUKOB M KPUOIIPOBOAHUKOB. [lapaMeTpl,
MIPUMEHEHUE»

IIpakTuyeckoe 3ansaTue Ne2. «M3ydeHue CBOKMCTB, TEXHOJOTHUU TOJYYCHHS, 00IacTeit
MPUMEHEHUS MOTYITPOBOIHUKOBBIX MaTEPUATIOB U U3CIUA U3 HUX)

IIpakTnyeckoe 3ansitue Ne3. M3yueHue MarHuTOTBEPIbIX U MarHUTOMSTKHX MaTE€pUasIOB.
MapkupoBKa, OCHOBHBIE ITapaMeTPhl U 001aCTH IPUMEHEHHUS

IMpakTnyeckoe 3ansitue Ned. «KOHCTPYKIIMOHHBIE YEPHBIE METAJIJIBI U CILIABBD)

3.4.2 JlaGopaTopHbIe 3aHATHA

JlabopaTtopnasi padora Nel. «OmpezgeneHue IUIOTHOCTH — 3JIEKTPOTEXHUYECKHX U
KOHCTPYKIIMOHHBIX MaTePHAIOB)

JlabopaTopnas padora Ne2. «OnpeesieHre NpOBOJHUKOBOTO MaTEpHaia 1o ero yJaeIbHOMY
COIIPOTHUBIICHUIO

JlabopaTopHasi padora Ne3. «lccrnenoBanue 371€KTPONPOBOIHOCTH MOITYIPOBOAHUKOBBIX
MaTepHaIoB)

JlabopaTtopnasi padora Ned. «OmpepneneHue TMONAPU3ALMKA W TOTEPh B  TBEPIBIX
TDIICKTPUKAX

JlaGopaTopHas padora NeS. «lccnemoBanne HaMarHWYMBaHHUA — (EPPOMATHUTHBIX
MaTepHaIoB)

JlabopaTopHnasi padora Ne6. «VccnenoBaHne MEXaHHMYECKUX CBOWCTB KOHCTPYKIITMOHHBIX
MaTepHaIoB)

3.5 TemaTnka KypcoBbIX IPOEKTOB (KYpPCOBbIX padoT) - HeT
4 YyeOHO-MeTOAMYECKOE U HH(POPMALIMOHHOE 00ecrieYyeHne

4.1 HopmatuBHble 10KyMeHThI 1 'OCTbI

1. Ceox mpaBun «Inekrporexuuueckue ycrporctBay CIT 76.13330.2016. DnexTpoHHBIH
(G OHT TPABOBBIX U HOPMATHUBHO-TEXHHUECKUX JTOKYMEHTOB.

2. TIYD 7. IlpaBmwia ycTpOWCTBa 3JIEKTPOYCTAHOBOK. M3maHue cempMoe. Y TBEpIKICHBI
ITpuxazom Munsnepro Poccun ot 08.07.2002 Ne 204.

3. TOCT P MDBK 60893-2-2023 Marepuansl >JIEKTPOU3OISAIMOHHBIE. Marepuas
NPOMBIIIJICHHbIE JKECTKHE CJOUCTBIE JIMCTOBHIE HA OCHOBE TEPMOPEAKTHBHBIX CMOJ
ANEKTPOTEXHUYECKOTO Ha3HaueHus. YacTh 2. MeTo/ bl UCTIBITAHH.

4. TOCT 22483—-2021. YXunel TOKOTIPOBOIAIIHE TSI Kabesei, MPOBOAOB U IIIHYPOB.

5. TOCT P MDK 61249-2-6-2012. Matepuainsl Uil TI€YaTHBIX IJIAT U APYTHX CTPYKTYP
MexxcoenquHeHu. Yacte 2—6.

6. TOCT 22666-2016. IIpoBosoka W3 MeIW W CIUIaBa KOMENb JJIS HU3KOTEMIIepaTyPHBIX
TEPMODIJIEKTPUUECKUX NpeodpazoBareneil. TexHuueckue ycaoBus.

7. TOCT P MDOK 61189-1-2012. Meroapl HWCHBITAHUN JJICKTPUUYCCKUX MAaTEPHAIIOB,
CTPYKTYpPhl MEXCOeIWHEHUH U cOOpouHbIX y37moB. Yacte 1. OOmme METOAbl WUCMBITAHUNA W
METO0JIOTUS

4.2 OcHoBHas1 JUTEpaTypa
1.MarepuanoBeaenue. YueOHHK s CTY. BoICHL. y4e0. 3aBeacuuii / I'. M. Bonkos, B. M.
3yeB — M.: uznarensctBo Akanemus, 2011, 400 c.
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2. Mopo3s H.K.: DnekTporexandeckoe MarepuaioBeacHue. Yueonuk: Uudpa-
Wnxenepus, 2020 r., 148 c.

3. Hcaes B.JI., JIparanoBa M.A. YueOHoe mocoOue «DU3NKO-XUMHUECKHE OCHOBBHI H
OHEPrOTEXHOJOTHUH TEePEepadOTKM HHU3KOCOPTHOTO TOIUIMBA B OMOPHBIX KOHCIEKTax»: /
Kaparanaumuckuii rocyjapcTBEHHBIN TEXHUYECKU yHUBepcuTeT. - Kaparanna: M3n-so Kapl TY
2020-70c.

4, Anues, U. U. DiekTpoTeXHUYECKHUE MaTEpUAIbl U u3Aeaus: cupaBounuk / .. Anues.
- 2-e u3 ., ucnp. - M.: PaqnoCodt, 2011-352

4.3 Jlono,THUTEJIbHAS JIUTepaTypa
1. MarepuanoBeaeHue. Y4ueOHUK i By30B / mon pepakuuein b. H. Apzamacosa, I'. T.
Myxuna / Apzamaco b. H., Makaposa B. U., Myxun I'. I'. u ap. — M.: uzgarensctBo MI'TY um.
H. 2. baymana, 2001, 648 c.
2. Anues, U. W. DrnekTpoTeXHUYECKUE MaTepualibl U u3zenus: cinpaBounuk / .U, Anues.
- 2-e u3a., uctp. - M.: ParnoCodr, 2011-352

4.4 JnekTpoHHBbIE 00pa30oBaTe/bHbIE pecypchl

[IpoBeneHue 3aHATHUN U aTTECTAlUN BO3MOXKHO B IUCTAHIIMOHHOM (hopMare ¢ MPUMEHEHHEM
CUCTEMbl JUCTaHIMOHHOTO oOyueHusi yHuBepcutera (CHO-LMS) Ha ocHoBe pa3pabOTaHHBIX
Kadenpoii AIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) nmo BceM paszaenam nporpamMmmbl:

Hazpanue S0P Cchblka
DIEeKTPOTEXHUYECKOE u | https://online.mospolytech.ru/course/view.php?id=4904
KOHCTPYKIIMOHHOC
MaTCpPUAJIOBECACHHNC

Pazpabotannslit DOP BKIIOUAIOT MPOMEKYTOUHBIN U UTOTOBBIN TECTHI.

[Topsanox mpoBeneHuss paboT B AMCTAaHLIMOHHOM (opMaTe yCTaHaBIMBAETCS OTIEIbHBIMU
pacropsDKeHUSIMU  TIPOPEKTopa O Y4eOHOUW pabdoTe W/WIM LEHTPOM Yy4eOHO-METOIUYECKOU
paboTHI.

Kaxpiii cryieHT obecreueH HHANBUAYaIbHBIM HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHBIM
oubnnorexam yuusepcurerta (http:/lib.mami.ru/lib/content/elektronnyy-katalog).

Ccpuika Ha 3JIEKTPOHHYIO 6u0IMOTEKY:

https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.5 JluueH3MoHHOe W CBOOOJAHO pacHpocTpaHsieMoe MPOrpaMMHOe
o0ecrneyenue
1. MoitOduc — poccuiickasi KoMIaHHUsI-pa3pabOTUUK O€30MaCHBIX O(DUCHBIX pEelIeHUN s
oOIIIeHUsT ¥ COBMECTHOM paboThl ¢ fokymenTamu (AnbreprnatuBa MS Office) https://myoffice.ru/
2. Tlnmatpopma nanoCAD — o100 poccuiickas tuarpopma sl TPOSKTUPOBAHUSA H
MOZIEITMPOBAaHHS OOBEKTOB pa3nuuHOi cinoxxkHocTH. [Tognepxka popmatos *.dwg u IFC nenaer ee
oTnu4HbIM perienneM aisi copMmenieHus: CAIIP- u BIM-texnonoruiit. @yHkunoHan miaTtdhopMbl
MOXET ObITh pacumpex c MIOMOIIBIO CIeIUATIbHBIX Moynei
https://www.nanocad.ru/support/education/

4.6 CoBpemeHHbIe Npo(eccHOHATbHbIE 0a3bl JAHHBIX U MH(OPMaLOHHbIE
CIIPABOYHBIE CHCTEMBbI

1. Poccuiickas HarmoHanbHas o6ubauoreka http://mww.nlr.ru
2. OBC «YuuBepcuterckas oubaroreka ornaita» https://biblioclub.ru/index.php
3. Hayunas snextpoHHas 6ubnmmroteka http://www.elibrary.ru



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://www.nanocad.ru/support/education/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
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4. Poccuiickas rocyaapctBeHHas ouoarnoreka http://www.rsl.ru

5. O6pasoparenbHas miatdopma FOPAMT http://www.urait.ru

6. «TexakcrepT» — CrpaBoOYHasi CUCTEMA, MPEIOCTABIIAIONIAS HOPMATHBHO-TEXHUYECKYIO,

HOPMAaTHUBHO-TIPaBOBYIO HH(popMaIuio https://TexakcnepT.cailt/

7. DnexTpoTexHuueckas oudmunoreka «aek.py» https://www.elec.ru/library/info/

8. Netelectro. HoBoctu anekrporexHuku, obopynoBanue. MHdpopmaius o KOMIIaHUSIX U
BBICTaBKaX, cTaTbu, 00baBiIeHHs. https://netelectro.ru/

9. DnextporeHtp. http://electrocentr.info/

5 MartepuajbHO-TEXHHYECKOE o0ecnedeHne

JIns  npoBeneHUs JIEKUMOHHBIX 3aHATHM  HCIOJIB3YIOTCS  ayAUTOPUH, OCHAILECHHBIE
KOMIIBIOTEPAMH, UHTEPAKTUBHBIMM JOCKAMH, MYJIbTUMEIUNHBIMA NPOCKTOPAMU W ODKpaHaMHU:
B-307 u ayauropuu obuero ¢onzaa. i npoBeneHHs CEMHHAPCKUX U JIAOOpaTOPHBIX paldoT
ucnonb3yercs ayauropusi: B-306 u aynutopun B THHOBaImoHHO-00pa30BaTeIbHOM KOMILIEKCE
«TexHorpan», KOTOpBIN pacnoiokeH Ha Teppuropuu B/IHX.

6 MeToanyeckne peKoMeHIalnu

6.1 MeToauyeckue PeKOMEHJAIMM JJIsl MpenojaBaTejsi M0 OPraHu3aNUU
o0yueHust

6.2

6.2.1 IlpenomaBaTelb OpraHu3yeT NpeNoAaBaHUE JUCIHUILUIMHBI B COOTBETCTBHH C
TpeboBanusiMu «llomoxkenuss 006 opraHuzanuu o0pa3zoBaTENbHOTO Mpoiecca B MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCHUTETE U €r0 (priTnaiax», yTBep K IEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.2.2 Ha mepBOM 3aHSATHH MPENoOJaBaTeNb JOBOJUT 10 CBEICHUS CTYICHTOB COJEp)KaHUE
paboueii nporpammsbl aucuurinHbl (PIIT).

6.2.3 [IpenogaBarens 0cOOEHHO OOpalaeT BHUMAHHUE CTYJEHTOB Ha:

—  BUABI ¥ (HOPMBI TPOBEICHUS 3aHITHIA TIO JIUCITUTUTHHE, BKITFOYAsI TOPSIOK TPOBEICHUS
3aHIATHA C TMPUMEHEHHEM TEXHOJIOTHA JIUCTAHIIMOHHOTO OOYYeHUS H CHUCTEMBI
mucTanoHHoro ooyuyenus yauBepcurera (CJO Mockosckoro [lonurexa);

— BUJBI, COJIEP)KaHUE W TOPSAJOK TPOBEACHHS TEKYIIETO KOHTPOJISI YCIICBAaeMOCTH B
COOTBETCTBUU C (DOHIIOM OIICHOYHBIX CPEJICTB;

— (¢opMy, coaepkaHWE U TOPSAOK MPOBEACHHS TPOMEKYTOUHOM aTTecTaluu B
COOTBETCTBUU C (POHIOM OIICHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PITJI.

6.2.4 TIpenoiaBaTelnb JOBOIMT JIO CBEJICHHS CTYICHTOB I'padMK BHIMOTHCHHS YICOHBIX padoT,
npenycMorpenssix PIII.

6.2.5 IperogaBarens peKOMEHAYET CTYACHTaM OCHOBHYIO M JIOTIOJHUTEILHYIO JTUTEPATyPy.

6.2.6 [IpenogaBaTens MpeAOCTaBISAET Nepe]] MPOMEKYTOUHON aTTecTanuel (IK3aMeHOM UITH
3a4€TOM) CITHCOK BOIIPOCOB JIJIS IIOJTOTOBKH.

6.2.7 IlpenonaBareny, KOTOPhIE MPOBOAST JEKIMOHHBIE M TMPAKTHYECKHE (CEMHHAPCKUE)
3aHSATHS, COTIACYIOT TEMATHYCCKHUH IJIaH MTPAKTHYECKUX 3aHATHH, 9YTOOBI UCIIOJIB30BATh SIUHYIO
cuUcTeMy 0003HAYCHUI, TEPMUHOB, OCHOBHBIX MOHSATHH TUCIUTUTHHEIL.

6.2.8 Ilpu mMOATOTOBKE K CEMHHAPCKOMY 3aHATHIO TI0 TEPEYHIO OOBSBICHHBIX TEM
MpernoaaBaTeNto He0OXOJUMO YTOYHUTH TUIaH WX NpoBeaeHus, cornacHo PIIJ], mpomymatsb
(OpPMYIIMPOBKH U COJIep)KaHUE YIEOHBIX BOIPOCOB, BBIHOCUMBIX Ha 00CYKIEHUE, 03HAKOMHUTHCS
C TIEpEYHEM BOIIPOCOB 10 TEME CEMUHApA.

B xone cemuHapa BO BCTYNHUTEIBHOM CIIOBE PACKPBITh MPAKTHYECKYIO 3HAYUMOCTH TEMBI
CEMHUHAPCKOTO 3aHATHS, ONPEACTUTH MOPSAIOK €ro MPOBEICHUS, BpeMs Ha 00CYKIeHUE KaKIOTO
yaeOHoro Bompoca. Mcrnons30Bath GpOHTAIBHBIN OMPOC J1aBasi BO3MOXKHOCTh BBICTYITUTH BCEM
CTyJEHTaM, IPUCYTCTBYIOIIUM Ha 3aHSTHH.

B 3akmrounTenbHOM 9acTH CEMHUHAPCKOTO 3aHSITHS CIEAYET MOJBECTH WUTOTH: JaTh OICHKY
BBICTYIUICHUN KaXXJOTO CTYACHTAa W y4eOHOW Tpymmbl B LEIOM. PacKphITh MOJIOKUTEIHHBIC


http://www.rsl.ru/
http://www.urait.ru/
https://www.elec.ru/library/info/
https://netelectro.ru/
http://electrocentr.info/
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CTOPOHBI U HEJIOCTATKU MPOBEIEHHOTO CEMUHAPCKOT0 3aHATHS. OTBETUTH Ha BOIPOCHI CTYIEHTOB.
Brinath 3a1aHus 17151 CaMOCTOATENBHOM pabOoThI 110 MOATOTOBKE K CIEIYIOMIEMY 3aHATHIO.

6.2.9 IlenmecooOpa3Ho B XOJe 3alUThl JabOpaTOpHBIX PabOT 3a1aBaTh BBICTYMAIONIUM H
ayJUTOPUN JONOJHHUTEIbHBIE U YTOUHSIOUINE BONPOCH! C LIEIBbIO BBIICHEHHS WX TO3UIUHA I10
CYIIIECTBY 0OCYXKIAEMBIX MPOOIIEM.

Bo3MokHO MpoBeieHrE 3aHATHIA U aTTeCTAlMii B TUCTAHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CHUCTeMBbI TUCcTaHIIMOHHOTO 00ydueHus: yauBepcuteTa (CIIO Mockosckoro [Tonurexa).

6.2.10 TIlopsmok mpoBeaeHuss pabOT B IUCTAHIMOHHOM (hopMaTe yCTaHABIMBACTCA
OTJICIbHBIMU PACTIOPSDKEHUSMU MIPOpPEKTOpa Mo y4yeOHOl paboTe W/WiaM LEeHTPOM Y4eOHO-
METOIUYECKON PabOTHI.

6.3 MeToauueckue yKazaHus /151 00y4aIOIIUXCS MO OCBOEHH IO TUCHUTIIHHBI.

6.3.1 CtyneHty HEOOXOAUMO COCTaBHUTD /sl ceOsi rpaduK BHIMOIHEHUS y4eOHBIX padoT,
npenycmotpennbix PITJ ¢ yuérom TpebGoBaHMii APYruxX AUCHMILINH, U3yYaeMBIX B TEKYILEM
CeMecTpe.

6.3.2 IIpyn mpoBeacHUHN 3aHATHN W NPOLEAYP TEKYLIEH M IPOMEXKYTOYHOMW aTTECTALMM C
UCIIOJIb30BAHUEM HMHCTPYMEHTOB HH(POPMALMOHHON 00pa3oBaTeabHOM Cpeabl AMCTAHIIMOHHOIO
obpazoBanust yausepcutera (CJO MockoBckoro Ilonurexa), kak BO BpeMsi KOHTAaKTHOM paOOTHI C
npernojiaBaTesneM, Tak M BO BpeMs CaMOCTOATENbHOM pabOThl CTYAEHT JOJDKEH O00eCHeYuThb
TEXHUYECKYIO BO3MOXXHOCTH JUCTAHIIHOHHOI'O MOAKIHOYEHHA K CUCTEMaM OUCTAHIIMOHHOT'O 06yquI/15{. HpI/I
OTCYTCTBUU TaKO¥ BO3MO>KHOCTH O6CYI[I/ITB CUTyaluIO C IperogaBaTejicM AUCUHUITIUHBI.

6.3.3 K mpoMeXyTOUHOM aTTecTalliy JTOMYCKAIOTCS TOJBKO OOYYArOIIUeCs, BBHITTOJHUBIITUE

BCe BUBI yueOHOU paboThI, MpeaycMOTpeHHbIe paboueit mporpammoit qucruruinael (PITT).

7 DoH OLIEHOYHBIX CPEICTB

7.1 MeToabl KOHTPOJISl M OLIECHUBAHUA Pe3yJIbTAaTOB 00y4YeHHs

®dopMa NpPOMeKYTOYHOM ATTECTAIlUM B TPeTheM ceMecTpe: IK3aMeH.

[IpomexyTrouHas aTTectanus oOydarouuxcs B (popMe 3K3aMeHa MPOBOIUTCS 10 pe3yibTaTaM
BBITTOJIHEHHS] BCEX BHMJIOB yueOHOH paboTbl, MPelyCMOTPEHHBIX y4EOHBIM IUIAHOM IO JaHHOM
JUCLIUIUINHE (MOAYIIO), TPU 3TOM YUUTBIBAIOTCS PE3YJIbTAThl TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH
B TeueHHe cemecTpa. OeHKa CTeNeHH JOCTHXKEHUS 00YJatolMMHCS TUTAHUPYEMbIX Pe3yJIbTaTOB
o0ydeHHs 1O AMCUUILIMHE (MOIYJI0) NMPOBOAUTCS MpEnojaBaTeieM, BEAYIIMM 3aHATHS IO
JUCLHUIUIMHE (MOYIIO0) METOJIOM 3KCIEPTHOM oleHKH. I1o nToram npomMeKyTouyHON aTTecTaluu
10 JUCIUIUIMHE (MOAYIIO) BHICTABIISIETCS OLIEHKA «OTIMYHO», «XOPOILO0Y, «yA0BIECTBOPUTEILHO
WIH «HEYIOBIETBOPUTEIBHOY.

K mpomexyTouHoil aTTecTanuu JOMYCKAIOTCS TOJIbKO CTY/IEHTHI, BHIMOJIHUBIINE BCE BUIbI
yueOHOI paboThl, MpPEeayCMOTPEHHBIE paboueit IPOrpaMMon o JUCLUIUIMHE
«ONEeKTPOTEXHNYECKOE W KOHCTPYKIIMOHHOE MAaTE€pHAIOBEJACHHUE»: BBINOIHWIA U 3alIUTHIN
nabopaTopHble paboThI, a TAK)KE BBITIOJIHUIIN TECTOBbIE 3aJaHus B cucteMe LMS.

7.2 lllkana u KpUTEPUH OLIEHMBAHUS Pe3yJIbLTATOB 00y4YeHHUsI

IlIkana ouenueanusn Kpumepuii oyenusanus
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Omauuno

Buinonnenst 6ce 6uovl yuebnoti pabomul, npedycmMompenHvle y4eOHbIM
naanom. Cmyoenm O0emMoOHCmpupyem cOOmeemcmeue 3HaAHUl, YMeHul,
HABbLIKOG NPUBCOEHHbIM 6 MAbauyax nokasameieu, Onepupyem
npUOOpemenHbIMU 3HAHUAMY, YMEHUAMU, HABLIKAMU, NPUMEHAem UX 8
CUmyayusx noevlueHHou cioxcHocmu. Ilpu smom mozym  Ovimo
00nyujeHvl He3HauumenbHvle OUWUOKY, HeMOYHOCMU, 3aMPYOHEHUs NpU
AHAIUMUYECKUX Onepayusx, nepeHoce 3HAHUL U YMEeHUll Ha HOosble,
HecmaHoapmmbvle CUmyayuu.

Xopowio

Buinonnenst gce 6uovl yuebnoti pabomul, npedycmMompenHvle y4eOHbIM
nianom.  Cmyoenm — OeMOHCMpUpyem  HeNnoiHoe,  NpasuibHoe
coomeemcmeue 3HAHUL, YMeHUll, HABbIKO8 NPUBEOEHHbIM 6 Mabauyax
noxkasameneu, Jaubo eciu npu  dmom  OvLiu  donyujenvl  2-3
HecyujecmeenHble OUUOKU.

Yooenemeopumenvno

Buvinonnenst 6ce 6uovl yuebnot pabomul, npedycmMompenHvle yueOHbIM
naanom. Cmyoenm 0eMoHCmpupyem coomeemcmesue 3HaHull, 8 KOMmopom
0C6eWeHa OCHOBHAsS, HAUbONee BANCHAS HACMb MAmMepuald, HO npu
9MOM OONYUjeHa 0OHA 3HAYUMENbHASL OUUOKA UIU HEMOYHOCMb.

Heyooenemsopumenvro

He evinonnen ooun uiu  6onee 6u008  yueOHoOU  pabomel,
npeoyCMOMmMpeHHbIX yuyeOHbiM niaanom. CmyoeHm OeMOHCmpupyem
HeNnoJIHoe COOMEemcmeue 3Hanull, YMeHull, HAGbIKO8 NPUBCOCHHLIM 6
mabauyax nokazameneu, OONYCKAIOMCA 3HAYUMENbHbIE OWUOKU,
NPOSGIAEMCSL  OMCYMCMeEUe 3HAHUL, YMEHUll, HABbLIKO8 NO  psdy
nokasameinet, cmyOeHm UCNblMbleaen 3HaA4UmenIbHble 3ampyOHeHUs. NPU
ONEPUPOBAHUU 3HAHUSAMU U YMEHUSMU NpU UX NePeHOce HA HOBble
cumyayuu.

7.3 OueHoYHbIE CPeICTBA

7.3.1 Tekyummii KOHTPOJIb

1. TToaroToBKa K BBINOJHEHHIO, TIPOBEIEHUE PAcYETOB, OQPOPMIICHHE OTYETOB W 3aIIUTa
HIeCTH JJa0OpaTOPHBIX PAOOT.

2. BeImonHeHHEe TPOMEKYTOYHOTO M UTOTOBOTO TECTHPOBAHUS 1O OCHOBHBIM pa3JieliaM
IUCIHUIUINHEI B cucteMe LMS.

7.3.2 TIpome:xxyTOYHAs1 aTTecTALUS (IK3aMeH)

[TpomesxyTouHas arTecTanus NPOBOAUTCS B JOpME MMCbMEHHOTO 3K3aMeHa C MOCIeIyIOIUM
cobecejoBaHUEM [0 MaTepuajaM oOTBeTa. s Jomycka K 35K3aMEHY CTYACHTBbI JOJKHBI
BBINOJIHUTH U 3alIUTUTH LIECTh JAOOPAaTOPHBIX pabOT. DK3aMEHALMOHHBIN OMJIET COAEPKUT JBa
TeopeTudeckux Borpoca. CIHUCOK BOMPOCOB, BHIHOCUMBIX Ha 9K3aMEH BBIJAETCS CTyJIEHTaM Ha
NEepBOM 3aHATHUU. {751 MOATOTOBKM M HANMCaHHWS OTBETa Ha OWJIET CTyJeHTY Bblaensercs 40
MUHYT. B npoiiecce npoBeneHns codece10BaHus CTYIE€HTY MOTYT ObITh 3a/1aHbl IOMIOJIHUTEIbHbBIE
BOIPOCHI, HE BBIXOISIINE 3a pAMKH U3YYEHHOT'O Kypca.

Bonpocsl k 3a4ery:

1. Buas! xumMuueckoil cBsi3u. HeliTpainbHble U OJISPHBIE MOJIEKYJIBI.
2. JledeKThl B CTPOCHUH KPUCTATMYCCKOM PEIIeTKH, UX BIUSHUE HA CBOMCTBA MaTepHasioB
3. IlpuBeauTe KIacCU(PHUKAIMIO BEIIECTB MO AJIEKTPUYECKUM CBOMCTBAM Ha OCHOBAaHUHU 30HHOM
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TEOPHH TBEPJIBIX TEIN.

4. Kiaccuueckas Teopusi 3JIEKTPOIPOBOJHOCTH, OCHOBHBIE IIOJIOXKEHMS, JOCTOMHCTBA U
HEJIOCTaTKH.

5. KBaHTOBas TEOpHS 31EKTPOIIPOBOIHOCTH.

6. KakuMu 0CHOBHBIMM ITapaMeTpaMM ONPEAEISIFOTCS CBOMCTBA MPOBOAHUKOB 3JIEKTPUYECKOTO
TOKa?

7. Kakue MeTajuibl ¥ B KAaKHUX YCIOBHSIX MOTYT II€PEXOUTh B COCTOSIHUE CBEPXIIPOBOAUMOCTH?
8. Kak mpoucxoaut pa3pyuieHue CBepXIpoBOAUMOCTH?

9. J11s1 KakMX 1ieJIel UCTIONB3YIOTCS CIIIaBbl BBICOKOI'O COIIPOTHUBIIEHHS, UX COCTaB U CBOMCTBA?
10. Ykaxkute 007acTH IPUMEHEHUS B DJIEKTPOIHEPTETHKH U AIIEKTPOTEXHUKH 0JaropoJHBIX U
TYTOIUIABKUX METAJIIOB.

11. Yto noHMMAIOT MO MATKUMHU U TBEPABIMU MPUTIOSIMU?

12. Kakue BemecTBa UMEIOT BBICOKYIO IIPOBOJUMOCTb, UX CBOMCTBA U IIPUMEHEHHE?

13. CpaBHuTe CBOWCTBAa MEAHBIX M AJTIOMHHHUEBBIX MPOBOJOB 10 CEYEHUIO, MAacce U JIPYIUM
XapaKTepUCTUKAM.

14. Kak Bo3nukaet TepmoI/[C 1 KaK UCHOIB3YIOT 3TO SIBJICHHUE HA MPAKTHKE?

15. Kak ucnonp3yroT CBOMCTBA IPOBOAHMKOBBIX MaTe€pHalIOB JJIsi U3MEPEHUs TEMIIepaTypbl
0OMOTOK 3JIEKTPUYECKHUX MAIIUH U arnapaTron?

16. Kakue npumecH SBISIOTCS JOHOPAMHU M aKIIENTOPAMHU B IIPUMECHBIX TTOTYITPOBOJHUKAX ?

17.  OObscHUTE  TEMIEpaTypHYIO  3aBUCHUMOCTb  KOHLIEHTpAallMM HOCUTENeH 3apsijia B
HIOJIYIIPOBOJIHUKE.

18. IlpuBeaure (U3MKO-XMMHUYECKHE U 3JIEKTPUYECKHE CBOICTBa KpeMHUs, O0JacTh €ro
PUMEHEHHUS.

19. Kak ucnonb3yroT kapOu KpeMHHUs 7151 OTpaHUYECHUS [TepeHaIpsKeHNI?

20. Yro Takoe COOCTBEHHBIM IOJYNMPOBOAHUK M KAaKUMHU CBOHCTBaMHU OH oOsamaet?

21. Kak BBINISIIUT SHEpreTuyecKas AuarpaMmma noiaynpoBOAHUKOB?

22. TlpuBenute (HPU3MKO-XUMHUYECKUE U DJIEKTPUYECKHE CBOWCTBA repMaHHs U 00JIaCTh €ro
IPUMEHEHHUS.

23. Kak onpenenstoT THI JIeKTPOIPOBOTHOCTH MOTYIPOBOAHUKA?

24. Kak BO3€HCTBYIOT BHEIIHUE (PAKTOPHI HA SIEKTPOITPOBOTHOCTH TTOIYITPOBOTHHKA?

25. ITouemy p-n nepexon o0nagaeT OJHOCTOPOHHEH MTPOBOAMMOCTHIO?

26. OxapakTepu3ylHTe OCHOBHBIC BHJIbI MTOJISIPU3AIINHN TUIIICKTPHKOB.

27. Yto Ha3bIBAIOT OTHOCUTEIBHOMN TUAIEKTPUUYECKON POHUIIAEMOCTHIO?

28. UTo HA3BIBAIOT AMIIEKTPUUIECKUMH ITOTEPSIMU?

29. KakuMmu nmapamMeTpaMu OLIEHUBAIOT 3JIEKTPOIIPOBOIHOCTD AUAIIEKTPUKOB?

30. OxapakTepusyiTe BUABI JUIEKTPUICCKUX MTOTEPh B DIIEKTPOU3OISIIHOHHBIX MaTepHasax.
31. KakoBbI MeXaHU3MBbI TPOOOS ra30B, KHUJIKOCTEH U TBEPJBIX TeN?

32. YTo MOHUMAIOT MOJT TPOOUBHBIM HAIIPSKEHUEM H DJICKTPUIECKON MTPOYHOCTHIO TUDIIEKTPUKA?
33. [IpuBenuTe KiIaccu(HUKALUIO AUIIIEKTPUKOB IO UX CBOWCTBAM U OOJIACTSIM ITPUMEHEHHUSL.

34. TTo KaKUM 3aKOHAM MPOUCXOIUT CTAPEHUE H3OJISIIH?

35. Kakwue srneMeHThI BKIIIOYaeT B ce0s1 cXemMa 3aMeIIeHUs] TEXHUUECKOTo JUAJIEKTpUKa?

36. B yeM cX0/ICTBO M pa3IMuMe MarHUTHBIX CBOMCTB (heppUTOB M (peppoMarHeTHKOB?

37. HazoBure BaxHEHIIME  XapaKTEPUCTUKHM  MAarHUTOTBEPABIX  MaTepHaioB.  THIIBI
MarHUTOTBEP/IbIX MaTepUaIoB U 00JaCTU UX IPUMEHEHHS B TEXHUKE.

38. HazoBuTe THIBI MArHUTOMATKUX MaTepUAJIOB U OOJIACTH UX PUMEHEHHUS B TEXHUKE.

39. Kak BO3HHKAIOT B peppOMarHUTHBIX MaTepHuajax MoTepu Ha BUXPEBbIE TOKH?

40. Kak krmaccupuupyroT MarHUTHBIE MaTepHAITBI TI0 CBOWCTBAM M TEXHUYECKOMY Ha3HAYCHHUIO?
41. Yro Takoe HaMarHM4YE€HHOCTh BELIECTBA M OTHOCUTEIbHAS MAarHUTHAsI TPOHUIIAEMOCTh?

42. Kak BBITTISIAAT CTPYKTYpa PeppOMarHUTHBIX BEIIECTB?

43. Bupl 4yryHOB, CTPYKTYpa, MAapKUPOBKA U Ha3HAYCHUE.

44. TlpuBenuTe KaacCU(UKAIUIO YTIIEPOIUCTHIX CTAlIeH 10 HA3HAYEHUIO U UX MAPKHUPOBKY.

45. Kakue KOHCTPYKLUMOHHBIE MaTepHajbl HA OCHOBE MeAM HauOojiee HMIMPOKO NMPUMEHSIOT B
JJIEKTPOIHEPTETUKU U FTIEKTPOTEXHUKU?

46. Kakue KOHCTPYKIIMOHHBIC MaTE€pUaIbl HA OCHOBE aJTIOMHHUS HanOoJiee IIMPOKO IPUMEHSIOT
B DJIEKTPOIHEPIE€THKHU U IEKTPOTEXHUKHU?

47. Tunbl KOHCTPYKIIMOHHBIX KOMIIO3UIIMOHBIX MaTepHasoB.
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48. KoMIo3uTsl ¢ MeTajuTaeckoi marpuiiei. CTpyKTypa, COCTaB, CBOMCTBA, IPUMECHECHHE B
AIIEKTPOIHEPIETUKE U AIEKTPOTEXHUKE.

49. KoMIio3uTsl ¢ moaumepHoi Matputieid. CTpyKTypa, COCTaB, CBOMCTBA, TPUMEHEHNE B
3JIEKTPOIHEPrETUKE U AIEKTPOTEXHUKE.

50. Kommo3uTsl ¢ kepamudeckoit marpuieii. CTpykTypa, CocTaB, CBOMCTBA, IPUMEHEHUE B
3JIEKTPOIHEPrETUKE U AIEKTPOTEXHUKE.

51. Kommo3uTsl co cTekisiHHON MaTpulell. CTpyKTypa, COCTaB, CBOMCTBA, IPUMEHEHHE B
3JIEKTPOIHEPrETUKE U AIEKTPOTEXHUKE.

52. OTin4ust AUCTIEPCHOYIPOYHEHHBIX M BOJIOKHUCTBIX KOMITO3UIIHOHHBIX MaTE€PHUAJIOB.

53. Kakumu ¢aktopamu ornpenensieTcss SKOJIOruueckas Oe30MacHOCTh KOMITO3UIIMOHHBIX
MaTepuaaoB?



