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Pazpaborana B coorBerctBuu ¢ OC BO:

DenepanbHBIi rOCYIapCTBEHHBIH 00pa30BaTeNbHBIN CTAHAAPT BHICIIETO 00pa30BaHMs - OakallaBpHAaT 110 HATIPABJICHUIO MTOTOTOBKH
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OIIOIT BO 30.11.2022, npotoko: Ne 30

VYrBepxnena B coctase OIIOIT BO:
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Kadenpa anexTposnepreruxu u daekrporexunku (HosoTrpounkuii puianan)

IIporoxon ot 09.06.2022 r., Ne6

PyxoBoauTens noapasaeneHus J0LEHT, K.1.H. Maxupuna P.E.



1. HEJIX OCBOEHUA

1.1 | Lenu ocBoeHust AMCUUILINHEBL: DOpMUpPOBaHUE 3HAHUM O MEXaHUUECKUX, TEIUIOBBIX, JJICKTPUUECKUX U MAarHUTHBIX
SIBIICHUSX B MaTepHajiax 3J1eKTPOYCTAHOBOK; BEIMYMHAX, XapaKTEPU3YIOLIUX 3TH SIBICHHS; 3aKOHAX, KOTOPBIM OHU
MTOAYMHSIOTCS; METO/1aX HAYYHOTO IMO3HAHUS MTPUPOJIBIL.

1.2 | 3agaun:

1.3 | - mpuoOpereHne CTyAeHTaMM MpPAaKTHYECKUIX HABBIKOB B OOJACTH MaTepHaOBENCHHS M S(PQPEKTUBHOM 00pabOTKH
U KOHTPOJSI KauecTBa MaTepUalloB;

1.4]- H3Yy4YCHUC CTYACHTAMU HNPOLECCOB U HBJ’IeHI/II‘/‘I, BO3HHUKAIOMINX B JJICKTPOTCXHUYCCKUX MATEpUajiax o
BO3JICHCTBUEM BHELIHUX OJICKTPOTCXHUYCCKUX U MaIrHUTHBIX MOJICH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbLHOM ITPOT'PAMMBI

Bbnoxk OIT: b1.0

. BaHMS K NPEIBAPUTEILHOI MOATOTOBK merocs:
2.1 TpebGoBa enBa e 0l MOATOTOBKE 00yJaI0IIEroc

2.2 Jucuuniannbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCUMIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeanecTByInee:

2.2.1 | ®usuveckue OCHOBBI IEKTPOHUKH

2.2.2 | Teopus aBTOMaTHYECKOTO YIIPaBICHUS

2.2.3 | DxoHoMHKa

2.2.4 |IIpaBoBeneHue

2.2.5 |IloaroToBKa K MpOLEAYPE 3aLIUTHI U 3aIIXTa BBITYCKHOM KBaTH(PUKAIIMOHHONW PabOTHI

2.2.6 |IIpou3BoACTBEHHBII MEHEIKMEHT

2.2.7 | VYnpasieHue nIpoeKTaMu

3. PE3YJIBTATBI OBYYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

OIIK-4: Cnioco0eH NpoeKTHPOBATH U Pa3padaTbIBaTh NPOIYKINIO, MPOLECCHI H CHCTEMbI, COOTBETCTBYIOIIHE MPOPUITIO
NOATOTOBKH, HCI0JIb30BaTh CBOMCTBA KOHCTPYKIHMOHHBIX U JJIEKTPOTEXHUYECKHUX MATEPUAJIOB B pacyeTax IapaMeTpoB U
PeKUMOB 00bEKTOB PO ecCHOHANBLHOI 1eATeTbHOCTH, IPUMEHSTh 3HAHNE IKOHOMHYECKHUX, OPraHU3ALHOHHBIX U
yIpaBJIeHYeCKHX BONPOCOB MPH YIPABJIEHNN MPOEKTAMH

3HaTh:

OIIK-4-31 ocHOBBEI MaTepHaIOBEICHUS X TEXHOJIOTUH KOHCTPYKIIHOHHBIX MaTEPHUAIIOB

YK-2: CriocoGeH coOupaTh H HHTEPIPETHPOBATH JaHHBIE H ONIPENeNSITH KPYT 32/1a4 B pAMKaX MOCTABJIECHHOM eI,
BBIOHPATh ONTHMAJBHBIE CIIOCOOBI PelIeHN s, HCXOAS U3 IeHiCTBYIOIIHX MPABOBBIX HOPM, HMEIOIIHXCSI PECYPCOB H
OrpaHU4Y€eHHii, yMeHHEe 000CHOBBLIBATH MPUHSTHIE PellleHHsI

3HaTb:

VK-2-31 meroauku moncka, coopa u 00paboTku MHYOPMAIINH; aKTyaIbHBIE POCCUIICKUE U 3apyOe)KHbIe HCTOYHUKN HHPOpMaInH B
cdepe npodecCHOHATTEHON IS TETbHOCTH

OIIK-4: Cnioco0eH NpoeKTHPOBATH M pa3padaThIBATh NPOAYKIUIO, IPOLECCH] U CHCTEMBbI, COOTBETCTBYIOIIME NPOQUIII0
NMOJAr0TOBKH, HCNO0/Ib30BATh CBOIICTBA KOHCTPYKIIMOHHBIX H JIEKTPOTEXHHYECKUX MATepHAIOB B pacyeTax NapaMeTpoB U
PEKNMOB 00beKTOB NMPodecCHOHATLHON 1eSITe/IbHOCTH, MPHMEHSATH 3HAHNEe JIKOHOMHYECKHX, OPraHH3AIHOHHBIX 1
yIpaBJeHYeCKHX BONPOCOB MPH YIPABJIEeHHN MPOEKTAMH

YMmerb:

OIIK-4-Y1 onepupoBaTh OCHOBHBIMU MOHSITHSIMH U OTIPEACTICHUSIMH.

YK-2: CniocodeH co0upaTh 4 HHTEPNPETHPOBATH JaHHbIE U ONPEAEJATH KPYr 3aJ1a4 B paMKaX MOCTABJIEHHOM 11eJ1H,
Bl)lﬁl/lpaTb ONTHMAJIbLHBIE CIIOCOODbI peuieHusi, uCxXoasl u3 neﬁcn;ymumx MPaBOBbIX HOPM, UMCIOIIUXCH PECYPCOB U
OrpaHUYeHUii, yMeHHe 000CHOBBLIBATH MPUHSTHIE PellleHHsT

YMmerb:

YK-2-Y1 npuMeHATs METOANKH ITONCKaA, cOOpa 1 00paboTKH HH(OPMAIINH; OCYIIECTBIATh KPUTHICCKUI aHATIN3 U CHHTE3
UH(OPMaLUH, TOTYYEHHON U3 Pa3HBIX HCTOYHUKOB; IIPUMEHSTh CUCTEMHBIN MOX0 AJIs PELISHHs TOCTABICHHBIX 33134

OIIK-4: Cnoco0eH NPOeKTHPOBATHL U Pa3padaThIBATh NPOAYKINIO, POLECChI H CHCTEMbI, COOTBETCTBYIONINE NPOGHII0
MOATOTOBKH, HCMOJIb30BATH CBOMCTBA KOHCTPYKIMOHHBIX M JIEKTPOTEXHHYECKHX MATEPHAJIOB B pacyeTax napaMeTpoB U
PEKHMOB 00BHeKTOB MPO(eCCHOHATBHOI 1esITeTbHOCTH, IPUMEHATH 3HAHHE YKOHOMUYECKHX, OPTAHU3AUOHHBIX 1
yHpaBJjieH4eCKHX BONPOCOB MPH YIPaBJeHHU MPOEeKTAMH

Baanernb:

OIIK-4-B1 mMeToaukaMy BEIIIOJTHEHHS pacyeTOB IPUMEHHUTEIBHO K UCTIOJIB30BAHHIO SJIEKTPOTEXHNUECKUX M KOHCTPYKIIMOHHBIX
MaTepHaoB




YK-2: CriocodeH coOMpaTh M HHTEPIPETHPOBATH JaHHbIE H ONPeAeIATH KPYr 32124 B PaMKaX MOCTABJIEHHOM LeJIH,
BBIOMPATH ONTHMAJIBHBIE CIIOCOOBI PellIeHNsI, HCXOAs U3 JelCTBYIOIINX NPABOBBIX HOPM, HMEIOLIUXCS PeCypcoB 1
OrpaHM4eHHui, yMeHHe 000CHOBBIBATH MPHUHATHIE PellleHus

Baanernb:

VK-2-B1 meronamu noucka, coopa u 00pabOTKH, KpUTHYECKOTO aHAIN3a U CHHTE3a HH(POPMAIIHH; METOAUKON CHCTEMHOTO

nmoaxoaa mjid peuicHusd MOCTAaBJICHHBIX 3a/1a4d

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHIMKATOPbI H 31 sieMble
KOMIeTeHIHii pecypchbl padoThI
Pa3gen 1. Beenenne
1.1 IIpeamer xypca 3 1 VK-2-31 VK-2-| JI1.1JI1.2
«MarepuanoBeJcHue. V1 VK-2-Bl JI1.3 J11.4
TexHonoruu OIIK-4-31 JI1.5
KOHCTPYKIIMOHHBIX OIIK-4-V1 JI1.6J12.1
MaTEpHaJIOB), €TO MECTO B OIIK-4-B1 JI2.2J13.1
cucreMe JI3.3
ANEKTPOTEXHUYECKOTO 210222354
obpazoBanus. /Jlex/
Paznen 2. I[IpoBogHuKOBBIE
MaTepuaJbl
2.1 CBepx IPOBOJHHKH. 3 4 YK-2-31 YK-2- | JI1.1JI1.2
Hemerannuueckue Y1 VK-2-Bl JI1.3 J11.4
IIPOBOIHUKOBBIE OIIK-4-31 JI1.5
Mmarepuaisl /JIex/ OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2J13.1
JI3.3
D1 9233 54
2.2 [IpoBogHMKOBBIE 3 3 VYK-2-31 VK-2- | JI1.1J11.2
Matepuansl /I1p/ Y1 VK-2-Bl JI1.3 J11.4
OIIK-4-31 JI1.5
OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
JI3.3
21 322 23 54
23 Meronmka BEIOOpa MaTepra 3 2 VK-2-31 VK-2-| JI1.1JI1.2 I'pynnossie KMI1 P1
JUISL U3TOTOBJICHUS YKAa3aHHOM V1 VK-2-B1 JI1.3J11.4 3aHATHS
neranu /J1ad/ OI1K-4-31 JI1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
JI3.3
2102223354
2.4 ITonroroska otyera no 3 4 VK-2-31 VK-2-| JI1.1JI1.2 KMI1 P1
nabopaTopHOi padboTe VY1 YK-2-Bl1 JI1.3 J11.4
Nel /Cp/ OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
J3.3
D12223 54
2.5 TemmnepaTypHbIf 3 5 VK-2-31 YK-2- | JI1.1J11.2 I'pynnossie
ko3 duieHT, ynensHoe Y1 YK-2-B1 JI1.3 J11.4 3aHATHUS
COINPOTHUBIICHUE U J1.5
MIPOBOJUMOCTD JI1.6J12.1
MPOBOIHUKOB /J1a6/ J12.2J13.1
JI3.3
D1D2233 54
2.6 [Toaroroka oTyera no 3 8 VYK-2-31 YK-2- | JI1.1JI1.2
nabopaTopHoii paboTe Y1 YK-2-Bl1 JI1.3J11.4
Ne2 /Cp/ J1.5
JI1.6J12.1
JI2.2713.1
JI3.3

01 52 33 54




2.7 CtpoeHue BelecTBa, ux VK-2-31 VYK-2- JI1.1 J11.2
KiIaccuuKaIus. V1 YK-2-Bl JI1.3 J11.4
IIpoBoiHMKOBEIE OIIK-4-31 JI1.5
Mmarepuaist. /Cp/ OIIK-4-Y1 JI1.6J12.1

OIIK-4-B1 J12.2J13.1
J3.3
013233 54
Pazpen 3.
IMonynpoBoTHAKOBBIE
MaTepHabl

3.1 CBoiicTBa MOJIYITPOBOJHUKOB. VK-2-31 YK-2- | JI1.1J11.2
IIpocTsle MOIYyIPOBOIHUKH, Y1 VK-2-Bl JI1.3 J11.4
[IOJIYTIPOBOJTHUKOBBIE OIIK-4-31 J1.5
coenuHenus. /Jlex/ OIIK-4-V1 JI1.6J12.1

OIIK-4-B1 J12.2J13.1
J3.3
D132 33 54
3.2 [TonynpoBoTHUKOBBIC VK-2-31 YK-2- | JI1.1J11.2
Marepuainsl /I1p/ Y1 VK-2-Bl JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
J3.3
013233 54
33 ®dasoBas AuarpaMma YK-2-31 YK-2- | JI1.1JI1.2 I'pynnossie
cocrosiHus MaTtepuaia /J1a6/ VY1 YK-2-Bl JI1.3 J11.4 3aHATHUS
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
J3.3
013233 54

34 [HoaroroBka oTuéra mo VK-2-31 VK-2- | JI1.1J11.2
nabopaTopHoil paboTe VY1 VK-2-Bl JI1.3 J11.4
Ne3 /Cp/ OITK-4-31 J1.5

OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
J3.3
31 32 33 54
Pazgen 4.
JAudnexkTpuyeckue
MaTepHasbl

4.1 DNEKTPUYECKHE, VK-2-31 YK-2- | JI1.1J11.2
MEXAHUYECKUE, TEIMIOBLIE, V1 YK-2-B1 JI1.3J11.4
BIJI&YKHOCTHBIE U OIIK-4-31 J1.5
(hU3MKOXUMHUYECKHE OIIK-4-Y1 JI1.6J12.1
CBOIicTBa. OIIK-4-B1 JI2.2J13.1
DNEKTPOU3OISIIMOHHBIC JI3.3
IUIACTMAcCCHI, (peIbrupoBaHbIe 013233 54
MaTepuaibl. /JIex/

4.2 Martepuaisl Ha OCHOBE VK-2-31 YK-2- | JI1.1J11.2
Kay4yKa, JJaKH, SMaJIH, V1 YK-2-B1 JI1.3J11.4
¢mocel. XKunkue OIIK-4-31 J1.5
JUDJIEKTPUKH, Ta3000pa3HEbIE. OIIK-4-Y1 JI1.6J12.1
AKTHBHBIE TUAIIEKTPHUKH: OIIK-4-B1 JI2.2J13.1
CUTHETOAUNIIEKTPUKH, J3.3
anextpetsl. /I1p/ 013233 24

4.3 SIBnenue ructepesuca. VK-2-31 YK-2- | JI1.1J11.2 I'pynnossie
[ToTepy B MarHUTHBIX Y1 VK-2-Bl JI1.3J11.4 3aHITHS
Matepuanax /Jab/ J1.5

JI1.6J12.1
J12.2J13.1
J3.3

0102033 54




4.4 ITogroroBka oTyera 1o 3 8 VK-2-31 VYK-2- JI1.1 J11.2
nabopaTopHoii paboTe Y1 YK-2-Bl1 JI1.3J11.4
Ned /Cp/ J1.5
JI1.6J12.1
J12.2J13.1
J3.3
D1 9233 54
Paznea 5. MaruuTHble
MaTepHasbl
5.1 OCHOBHBIE XapaKTEPUCTHKH 3 4 VK-2-31 YK-2- | JI1.1JI1.2 PS5
MarHMTHBIX MaTEpUaJIOB, UX Y1 VK-2-Bl JI1.3J11.4
knaccudukanms. /Jlex/ OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
J3.3
21223354
52 MarsuTHble MaTepUabl. 3 4 YK-2-31 YK-2- | JI1.1JI1.2 I'pynnossie
Mertoauka pacueta /IIp/ V1 YK-2-Bl JI1.3 J11.4 3aHATHUS
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
J3.3
21322 23 54
53 MarsuTHoO TBEpJbIE, 3 4 VK-2-31 VK-2- | JI1.1JI1.2 I'pynnossie P5
MarHUTHO MSTKUE MaTepHaIbl V1 VK-2-Bl JI1.3J11.4 3aHATUSL
JUTSL HU3KO YaCTOTHBIX U OIIK-4-31 JI1.5
BBICOKO YaCTOTHBIX OIIK-4-Y1 JI1.6J12.1
noneit. /TIp/ OIIK-4-B1 JI2.2713.1
J3.3
213233 54
5.4 Brimonnnenune qomanrseit 3 8 YK-2-31 YK-2- JIT.1 JI1.2 P5
pabotsr /Cp/ VY1 YK-2-Bl JI1.3 J11.4
OITK-4-31 J1.5
OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 JI2.2713.1
JI3.2J13.3
D132 33 54
5.5 IToxroToBka Kk sx3ameny /Cp/ 3 15 VK-2-31 YK-2- | JI1.1JI1.2 KMS5
V1 YK-2-Bl1 JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
J3.3
D12223 54
5.6 [IpoBenenue 3 36 VK-2-31 YVK-2- JI1.1 J11.2 KM5
IK3aMeHa /OK3aMeH/ V1 VK-2-Bl JI1.3711.4
OIIK-4-31 J1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
JI3.2J13.3
D192033 54
5. ®OHJ OHEHOYHbBIX MATEPUAJIOB
5.1. KoutposabHble MeponpusTHs (KOHTPOJIbHAS padoTa, TECT, KOJUIOKBHYM, 3K3aMeH H T.I), BONPOCHI JIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KontponrHoe l;[dioie}?ﬂeMHe B
KM P — JTAKATOPBI OTIPOCHI JUTSI TIOJATOTOBKH

KOMIIETEHIIAHN




KM1 Jlaboparopras OIIK-4-31;0I1K-4- | 1. [ 4ero UCTIOIB3YIOTCS CIUIABBI TYTOILIABKUX U OJIATOPOIHBIX
pabdota Nel V1;0I1K-4-B1;YK-2 | MeramioB?
Mertoanka BeIOOpa -31;VK-2-V1;YK-2- | 2. Kakue BemiectBa OTHOCAT K MTPOBOJHUKAM BTOPOTo poja?
MaTepHan Ijs B1 3. Kakas u3 crajel sBiseTcsa HU3KOYJIEPOAUCTON KaUeCTBEHHOU
W3TOTOBIICHHUS KOHCTPYKLIMOHHOH cTanpio?
yKa3aHHOM Aeranu 4. Kax Ha3BIBaIOT CIIOCO0 MOIYYCHUS CIIOKHBIX 110 KOH(UTYparmn
TOHKOCTEHHBIX OTIIMBOK?
KM2 JlabopaTopnas OIIK-4-31;0I1K-4- 1. B ueM cocTouT paznuyre TemiiepaTypHoro koadduimenra
pabora Ne2 V1;0IIK-4-B1;YK-2 | conpoTHBIEHHUS METAIOB U HOIYyIPOBOAHUKOB?
TemnepaTypHbIit -31;YK-2-V1;YK-2- |2. B 4em coCTOUT OTIINYHE ANEKTPUUECKUX CBOWCTB MOJIYITPOBOTHUKOB
K03 GHUITHCHT, B1 U MeTaJIoB?
yAeTBHOE 3. 3anmumuTe BEIpaKeHHE, MMOKa3bIBAOIIee 3aBUCHMOCTD
CONPOTHUBJICHUE U COINPOTHUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.
MIPOBOJIUMOCTH 4. 3anumuTe BRIpaXXEHHE U TEMIIepaTypHOTo KodddunrenTta
MIPOBOJTHUKOB COIIPOTHBIICHHS METAJUIA U YKAXKHUTE €r0 Pa3MEpHOCTh B CUCTEME
equnani CU.
KM3 JlaGopaTopHas OIIK-4-31;0IIK-4- | 1. [lepeuncnure pa3HOBUIHOCTH XUMUKO-TEPMUYECKOH 00pabOTKH.
pabota Ne3 ®dazoBast | V1;0I1K-4-B1;YK-2 |2. Yto Takoe AuarpaMma COCTOSIHUS BelecTBa?
Jrarpamma -31;YK-2-Y1;YK-2- |3. YkaxuTe BHJl TOYSUHBIX CTATHYECKUX Ae(HEKTOB KPUCTAILTHUECKON
COCTOSIHUS B1 CTPYKTYPBI.
MaTepuaa 4. IIpu kakux TemIepaTypax BO3MOKEH MPOLEecC KpUCTAIUIU3aLum?
KM4 JlaGopaTopHas OIIK-4-31;0I1K-4- 1. Yro Takoe 3JIeKTpUYECKUd U1 MArHUTHBIN AUIIONH?
padota Ned fAsnenne |V1;0I1K-4-B1;YK-2 |2. Kak onpenenstoTcsi UX TUMOIbHbIE MOMEHTHI?
rucTepesuca. -31;YK-2-Y1;YK-2- | 3. Yro Takoe BEeKTOp MOIApU3aNn?
ITorepu B B1 4. Kak ycTpoeHO MoJiipu30BaHHOE BELIECTBO HA MOJIEKYISIPHOM
MarHUTHBIX ypoBHe?

MaTrepraiax




KMS5

DK3aMeH

OIIK-4-31;0I1K-4-
V1;0IIK-4-B1;VK-2
-31;YK-2-V1;VK-2-
B1

Teoperudeckue BOMPOCH K BK3aMEHY:

. Kitaccuuxanmys a1ekTpoTeXHH4ecKnX MaTeprasoB.

. IloHsTHE O TPOBOAHMKOBHEIX MaTepHaax.

. OCHOBHBIE TOHATHS U JIEMEHTHI 30HHOW TEOPHH.

. [IpoBoiHUKM TIepBOTO M BTOpOro poja. [lnazma.

. DNeKTPOMPOBOAHOCTD TUINEKTPHKOB.

. Y ienbHas IPOBOJMMOCTE M COIIPOTHBIICHNE TIPOBOIHUKOB.

. [lonapuzanus AUAIEKTPUKOB.

. 3aBUCHMOCTb Y/IEIBHOTO CONPOTHUBJIEHHS IPOBOJIHUKOB OT COCTaBa
CIIaBa M TEMIEPATypHI.

9. JlmanexTprdaeckue NoTepH. DIeKTpuIecKas IPOIHOCTh
JUIIIEKTPUKOB.

10.TepmoaBmxkymas cuna. Tepmonapel. CriaBel A7l TEpMONap.
11.MexaHnu4ecknue CBOMCTBA TUIIEKTPUKOB.

12.ITpoBOAHUKOBEIE MAaTEPHAIIBI C BEICOKOI IPOBOAUMOCTBIO.
13.Tepmudeckue CBOMCTBA AUAIEKTPUKOB.

14.CBepXNpOBOHUKY U KPUOIIPOBOJHUKH.

15.®u3uK0-XMMUYECKUE CBOICTBA NUAIEKTPUKOB.

16. KoHnTakTHbBIE TPOBOJHUKOBBIE MaTE€pPHAbI.

17. CoOcTBEHHBIE M IPUMECHBIE TTOITYIPOBOJHUKH.

18. IIpOBOTHIKOBBIE MaTePHAIIBI C OOJIBIINM YHEIEHBIM
COIIPOTHBIICHHUEM.

19. OcHOBHBIE 1 HEOCHOBHBIE HOCUTENH 3aps/ia B OIYNPOBOJAHUKAX.
20. JlnaMarHUTHBIE, TApaMarHUTHEIE, ()eppOMarHUTHBIEC BEIECTRA;
aHTH(EePPOMATHETHKH.

21. 3aBHCHMOCTH JEKTPOIIPOBOIHOCTH MOIYIIPOBOIHUKA OT
TeMIepaTypbl.u KOHIIEHTpauun npumecei. 22. Temnepatyps! Kiopu,
Heens.

23. 3aBUCHMOCTB HIEKTPOIPOBOJHOCTH MOIYIPOBOAHUKA OT
KOHLEHTpAIUU NpUMeceii.

24. CepxoOMEHHOE B3aUMO/ICHCTBIE B (DeppUMarHeTHKax.

25. 3aBHCHMOCTb IIPOBOJMMOCTH IOJYIPOBOAHUKA OT HANPSHKEHHOCTH
BHEIITHETO AIEKTPUIECKOTro NoJjsl. 26. OCHOBHAs KpUBas
HaMarHu4uBaHUs (peppoMarHeTuKa.

27. TeH3049yBCTBUTENHHOCTH ¥ (POTOIPOBOTUMOCTD TIOTYIIPOBOIHHKA.
28. MarHuTHBIN rHCTEpe3HC.

29. Dddexrsr 3ecOeka, [TenbThe, ToMICOHA.

30. OcraTo4Has HHIYKIHS ¥ KOIPIUTHBHAS CHIa. MarHUTOCTPUKIIHS.
31. Dddexr Xomna.

32. TeXxHUUECKH YUCTOE HKEeIe30.

33. IloHsiTHE O p-n MEPEXOAE, ETO BOJIbTAMIIEPHAS XapaKTEPHCTHKA.
34. Tlepmannoun. Anscudep.

35. I'epmaHUid.

36. TepMunBap, NepMeHIIOP, KAIbMaJJION, TEPMAJIION, KOMIIEHCATOPBI.
37. Kpemuuii

38. AMop¢HBIE MArHUTHBIE MaTePHAIbL.

39. CeneHn, Temnyp

40. Marauroausnekrpuku. Oepputsl.

41. Kapbun xpemHus. buHapHbIe COSTUHEHUS.

42. JIuTble BEICOKOKOAPIIUTHBHBIE CILIABHI.

43. Knnaccudukaius 3JeKTPOTEXHUYECKUX MaTepHAIIOB.

44. MetainokepaMUuecKie U METAJUIOIUIACTUYECKUE MATHUTBL.

45. DAeKTpOnpOBOAHOCTh AUAIEKTPUKOB.

46. OcoOeHHOCTH MarHUTOTBEPIBIX MaTEPUAIIOB.

47. Tonapuzanus AUAIEKTPUKOB.

48. MaranToTBEpbIe (peppHTHL.

49. DnexTpuyuecKas IPOYHOCTh JHIIECKTPHKOB.

50. MarHUTOTBEpbIE CIIIABBI HA OCHOBE PEIKO3EMEIbHBIX METANIIOB.
51. MexaHnuyeckue CBONCTBA AUIIEKTPUKOB.

52. MarautoTBEpABIE MAPTEHCUTHBIE CTANIU U IIJ1ACTUYECKU
JneGopMHUpyeMBbIe CIIIaBbI.

53. Tepmuueckue cBOWCTBA AUAIEKTPUKOB.

54. CoOCTBEHHBIE U IPUMECHBIE TTOTYIIPOBOIHUKH.

55. OU3UKO-XUMUYECKUE CBOUCTBA JUAIEKTPUKOB.

56. OcHOBHBIE U HEOCHOBHbBIE HOCUTEIH 3aps/a B MOIYIPOBOJHUKAX.
57. Ilonarue o NPOBOAHUKOBBIX MaTepHaax.

58. 3aBUCUMOCTB MEKTPOIPOBOJHOCTH MOJIYIIPOBOJIHUKA OT
TeMIepaTypsbl.

O N DWW~




59. IIpoBoJHMKH IIEPBOTO U BTOpOTO poxa. [Tnazma.
60. 3aBUCHMOCTb AIEKTPONPOBOJIHOCTH MOIYIPOBOAHUKA OT
KOHILIEHTPAIH IPUMECH.

IIpumepsbl npakTHYECKUX 3aJJaHUM K SK3aMEHY:

1. Onpenenure ATUHY aIFOMUHUEBOM MPOBOJIOKH, eciu ee macca 0,04
KT, a conpotusierne 11,5 OM (ynenpHOe COPOTHBICHHE ATFOMUHHS
2*107-8 OM"-" M, TNIOTHOCTH amoMuHus 2,7 r/cm (ky0.)

2. MenHas mMHa NpsIMOYTOJIBHOTO CE€UYEHHs OTJIeNIeHa OT KopIryca
OTIOPHBIM M30JITOpOoM. OnpenenuTh 00bEMHOE COTPOTHBIICHHE RV Tipn
U3BECTHBIX JAaHHBIX: quaMeTp usoisropa D =40 MM, BeIcOTa H3014TOpa
H = 15 MM, BbIcoTa 3BeHa u3oasTopa h = 10 MM, BeIcoTa oTCceka a = 12
MM, Hanpsbxerue uzosstopa U = 200 B, konmuvecTBo 3BeHbeB N= 6 1T
(pv=10"12).

3. MenHas MUHA TPSMOYTOIBHOTO CEYEHHS OTAENEHa OT KOopIryca
OTIOPHBIM U30JIATOpOM. OnpesieuTh MOBEPXHOCTHOE CONPOTUBIEHHUE
Rs mpu u3BeCTHBIX AaHHBIX: AMaMeTp uzoisaropa D = 70 mm, BeicoTa
nzomsitopa H = 20 MM, BeicoTa 3BeHa m3oasTopa h = 10 MM, BeicoTa
oTceka a = 12 MM, Hampsbkenue uzossitopal = 200 B, konudecTBo
3BeHbeB N= 8 mr. (ps = 10"14)

5.2. Ilepeuens paGoT, BHINOJIHSE

MBIX 11O JUCIHUITIJINHE (

Kypcosasi padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Hasparue ITpoBepsiemble
UHIUKATOPBL ConepxxaHue pabOTHI
paboTHI paboTHI N
KOMIIETEeHIUH
P1 Jlaboparopras OIIK-4-31;0I1K-4- 1. MaiiTe onpeneneHye MOHATHUS «31EKTPOTEXHUUECKUH MaTepuamy 1
pabora Nel V1;0IIK-4-B1;YK-2 |Ha30BUTE KIaCCHI MATEPUAIIOB, IPUMEHAEMBIX B JIEKTPO3HEPTETUKE.
Mertoanka BeIOOpa -31;YK-2-Y1;YK-2- | 2. HazoBuTe TpH OCHOBHBIX MapaMeTpa, XapaKTEePU3YIOIIHe
MaTepual Jist B1 AIIEKTPOTEXHUYECKHE CBOHCTBA MaTepHaa.
HA3TOTOBIICHUS 3. Kak cBsi3aHbl 2JIEKTpUUECKHE U MATHUTHBIE CBOWCTBA CO CTPOCHUEM
yKa3aHHOM AeTanu BEILIECTBA U CTPYKTYpOil MaTepuaia?
4. HazoBHTE YeThIpEe OCHOBHBIX BHJIa XUMHUYCCKOH CBSI3H
5.YT0 Takoe «3Heprust CBA3u»?
6. YBsDKUTE CBOMCTBA MaTepraa C BUJOM XUMHUUECKON CBSI3U
P2 JlaGopaTopnas OI1K-4-31;0I1K-4- 1. Yro Takoe TemmepaTypHbiii koapdunment? Kakum o6pazom ero
paboTa Ne2 V1;0IIK-4-B1;YK-2 | moxHO paccuurarb?
TemnepaTypHbIit -31;VK-2-Y1;YK-2- | 2. Yro Takoe ynenpHOe conpoTuBienue? I1o kakuM KpuTepusiMm OHO
K03 GHUIIUEHT, B1 ompezensercs’?
yIenpHOoe 3. Yto Takoe NpOBOJUMOCTb IIPOBOIHUKOBBIX MarepuanoB? I1o kakum
COTIPOTHBIICHUE U KPUTEPHSIM OHO PacCYUTHIBACTCS?
MIPOBOJIUMOCTH 4. Kak moctpouTh rpaduK 3aBUCUMOCTH CONMPOTHUBIICHUS METaIa OT
MIPOBOTHUKOB €ro Temneparypsi?
5. B 9eMm cocrouT pasnuuue TeMneparypHoro koaddumnrenra
COTIPOTHUBIICHUS] METAIUIOB ¥ MOTYIPOBOTHHUKOB?
6. B 1eM coCTOUT OTIMYHE dIEKTPUUECKUX CBOHCTB MOJYIPOBOJHUKOB
U METaJIoB?
P3 JlaGopaTopHas OIIK-4-31;0I1K-4- 1.HazoBute u3BecTHbIe Bam BeriecTBa, 001agaronme CBOMCTBOM
pabota Ne3 dazoBas | V1;0I1K-4-B1;YK-2 | cBepXmpoBOAMMOCTH.
Juarpamma -31;YK-2-V1;YK-2- |2. HazoBuTe cOCTaB CBEPXIPOBOISIIECH KEPAMUKH.
COCTOSIHUSA B1 3. HazoBuTe npuMepHOE 3HaUeHUE TEMIIEPaTyphl Iepexoaa B
Marepuana CBEPXIPOBOIAIIEE COCTOSHHE Y METaJlIa H CBEPXIIPOBOIAIICH

KepaMHKH.
4.Omnpenenurte NoHATHE ""cTapeHue" MaTepuana.

5.HazoBure (hakTopbl, BBI3BIBAIOIIME CTAPEHHUE MaTepHala
6.0npenenure NOHATHE KKOPPO3U» MaTepuaa

7.HazoBute Tpu BUJA NEKTPOXUMUUECKOU KOPPO3UU METAILIA B

OJICKTPOYCTAaHOBKaX.




P4 Jlaboparopras OIIK-4-31;0I1K-4- | 1.Kakumu mapaMeTpaMu XapaKTepU3YIOTCS MaTHUTHBIC MaTEePUaIIbI?
padota Ne4 fsnenne | V1;0ITK-4-B1;YK-2 |2.07 4ero 3aBHCUT 3HAYCHUE MArHUTHOW MPOHUIIAEMOCTH MarHUTHBIX
rUcTepe3uca. -31;YK-2-V1;VK-2- | marepuanon?

[HoTepu B B1 3.Yro Takoe «MHIYKIHS HACHIIICHHUS?

MAarHUTHBIX 4. Yto Takoe «OCTaTOYHAsK MHIYKIU ?

MaTepuaiax 5.YT0 Takoe «KO3PLUTHUBHAS CUIa»?
6. [10 xakoMy nmapamMeTpy pa3inyaroT MarHUTOMSTKHE U
MarHUTOTBEPbIE MaTepHaIbl?
7.HazoBuTE BUBI MATHUTHBIX HIOTEPB.
8. [lepeuncnute M3BeCTHBIC BaM BH/IbI MATHUTHBIX MaTEPHAIIOB.
9.YT0 TaKoe «INMEKTPOTEXHNIECKAs CTANIbY?
10. Yro Takoe «pepput»?
11. ITo xakoMy napaMeTpy GheppuThl MIPUHIUITHAIBHO OTIHYAIOTCS OT
NEKTPOTEXHUYECKUX CTasIei?

P5 Konrtponphas OIIK-4-31;0I1K-4- 3anaya Nel Omnpenenenre ceuyeHHs! TOKOMPOBOISAIINX IIUH
pabota V1;0IIK-4-B1;YK-2 |3agaua Ne2 Onpenenenue napaMeTpoB IBUTATENS, pacyeT U BEIOOD
"UccnenoBanue -31;YK-2-VY1;YK-2- |MarHuTHOTO myckarens
anekTporexHuuecku | Bl 3amada Ne3 Pacuer 1 BEIOOp TEIIOBOTO peie
XU 3agaga Ne4 Pacuer repkOHOBOTO perte
KOHCTPYKLIMOHHBIX 3amaua NeS OnpezerneHue CONPOTUBIEHHS U HATPy304HOM cnocoOHOCTH
MarepuanoB" pe3ucTopa

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

MHuHHICTEpCTBO HAYKH M BRICIIEro oopa3oBanus Poccuiickoit denepanuu
DenepanpHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKICHHUE
BBICIIIETO 00Pa30BaHUs

«HanyoHansHbIH HCCIe10BaTENbCKNI TEXHOIOTHYESCKHI YHHBEPCUTET
«MUCuC»

HOBOTPOULIKUI ®UITUAT
Kadenpa DnekTpoIHEpPreTHKN U AIEKTPOTEXHUKH

JucrturuinHa: «NEeKTPOTEXHHYECKOE U KOHCTPYKIIMOHHOE MATEPUAIOBEICHHE
Hampasnenue: 13.03.02 «OnekTposHepreTHKa U HIEKTPOTEXHUKA)

SK3AMEHALIMOHHBIN BUJIET Ne 0

1. Knmaccudukamms 31eKTpoTeXHIYECKUX MaTePHAIOB.

2. [loHsATHE O IPOBOJAHUKOBLIX MaTepHaax.

3. Onpenenute JUIMHY aJIOMHUHUEBON POBOJIOKH, eciu ee Macca 0,04 kr, a conpotusnenue 11,5 Om (yaenbHOE COMPOTUBICHUE
amoMuHus 2*¥107-8 OM"-" M, TUIOTHOCTH amrOMHUHUA 2,7 T/cM (KYO.)

CocraBuil: CcT. IperoiaBaTeib J.B. benbix

3aB. kadenpoit Dud: P.E. Maxupuna

O06pa3zerr 3ajannii 17151 9K3aMeHa, PoBoaAuMoro auctaniuoHao B LMS Canvas (OI1K-4-31,Y1,B1; VK-2-31,V1,B1)
1. ArperatHoe COCTOSIHUE IIPOBOJIHUKOB:

- TBEpPJ0E, )KUIKOE;

- TBEpPJIOE;

- TBEp0€, )KUJKOE, COCTOSIHNE HOHU3UPOBAHHOTO ra3a;

- )KUJIKOE, Ta3000pa3Hoe.

2. KoBasieHTHast XUMHUUYECKAs CBSI3b ONPEIeIsIeTCs

- TMOMAapHBIM 00BETMHEHNEM BAIEHTHBIX JIEKTPOHOB COCETHIX aTOMOB;

- epepacipeieicHUeM BaJICHTHBIX AJIEKTPOHOB OT THIIMYHOTO METallIa K THITHYHOMY He-MeTally;

- cunamu Ban-nep-Baannbca;

- CHJIaMH B3aUMOJIEHCTBHSI CBOOOIHBIX JIEKTPOHOB C MOJIOKUTENBHO 3apsHKEHHBIMA HOHAMH METaJUIOB.

3. MloHHas XMMHUYECKas CBS3b

- XapakTepHa IJIsl MeTaIJIOB;

- OCYHICCTBIIACTCA 3a CUET MEPEPACHPEACICHUA BAJICHTHBIX SJIEKTPOHOB OT TUIIUYHOI'O METalJIa K TI/IHI/I‘IHOMyU HEMETAJLTy U
HOPUTSDKCHUS] 00pa30BaBIIMXCS MTOJIOKHUTEIBHO M OTPULATENFHO 3apPsKCHHBIX HOHOB;

- OCYHICCTBIIACTCA 3a CUCT MPUTSIKCHUSA TTOJIOKUTCIBHO 3aps’KCHHBIX HOHOB METaJllIa 1 CBO60I[HI)IX OJICKTPOHOB,

- OCyLIEeCTBIIsIETCS 3a cueT cul Ban-nep-Baanbca.

4. Meramnueckas XUMUYECKast CBI3b




- CBSI3b MEX/Ly IIOJIO)KUTEIBHO U OTPULIATENBHO 3apsyKEHHbIMU HOHAMU MeTallia;
- CBA3b MEX[Y ITOJIOKUTENBHO 3aPSXKEHHBIMUA HOHAMM METaJIa U «JIEKTPOHHBIM ra3oM» CBOOOIHBIX JIEKTPOHOB;
- CBSI3b MEX/y BAJICHTHBIMHU AJIEKTPOHAMHU METAILNIa,;

- CBs3b 3a cueT cuil Ban-nep-Baanbca.

5. Toueunsle 1eGeKTH KPUCTANTHICCKON CTPYKTYPHI:

- TUCITOKAIINH, TIOPBI, TPEIIUHBI;

- BaKaHCHUH, IOCTOPOHHUE BKIIFOUEHHSI, TPAHUIIBI 3€PeH;
- neeKThI TOBEPXHOCTH, TPAHUILIBI 3€PCH;

- BaKaHCHH, TyXKESPOTHBIC aTOMEI.

6. Jlucmokanus — 3TO

- TUHEWHBIN TePEKT KPUCTAITMUECKON PEIICTKH;

- pacroJyiokeHNe aTOMOB B KPHUCTAILIE;

- CMeIlleHHre MOHA U3 y3J1a NOHHOM PelIeTKH;

- MMOBEPXHOCTHBIN Ae(HEKT KPUCTAIUTNICCKOM PEIICTKH;

7. KakuM XUMHUYECKUM 3JIEMEHTOM HACHIIIAETCS TIOBEPXHOCTH U3JIEIHSI TPH CHITUIIUPOBAHUH:
- aJIIOMHHUEM;

- YIJIEPOJIOM;

- KpEMHUEM;

- a30TOM.

8. Mupexcel Munepa — 310

- TPH LENBIX YHCIA, IBIAIOMNeCS BeTHIMHAMA, 0OpPaTHBIMH OTPe3KaM, OTCEKaeMbIM TaHHOW IIOCKOCTBIO Ha OCAX[ ] KOOpIHHAT;
- JIBa eJbIX YUCTa, SBISIOUINECs BeTHYHHAMH OTPE3KOB, OTCEKaeMbIX JaHHOU MIOCKOCTBIO Ha OCAX KOOPIHHAT;

- TPHU LIENBIX YHCIA, ABIAIOIINECS BETMIMHAMU OTPE3KOB, OTCEKAEMBIX JaHHOI MIOCKOCTBIO HA OCSX KOOPAUHAT;

- TPM LIEJIBIX YUCIIa— KOOPAUHATHI IIIOCKOCTU Ha ocaX X, Y, Z.

9. OcHOBHBIE MEXaHUYECKHE CBOUCTBA MaTEPHATIOB!

- ANIEKTPOIPOBOTHOCTD, TBEPOCTD, XPYITKOCTH;

- IPOYHOCTH, TEIUIONIPOBOJHOCTD, XPYIKOCTb, INTACTHIHOCTD, YIPYTOCTH;

- IPOYHOCTb, YIIPYTOCTh, TEPMUUECKOE PACIIUPEHHUE, XPYIKOCTb, IITACTHYHOCTB;
- IPOYHOCTb, MIIACTHYHOCTb, TBEPAOCTb, XPYIKOCTb, BI3KOCTb.

10. Kakue u3 npuBEIEHHBIX MEAHBIX CIJIABOB HAXOIAT HauOoblIee MPUMEHEHHE B IPOMBILIUICHHOCTH?
- Jlatynu;

- ONOBSIHHBIC M CBUHIIOBBIC 0A00HUTHI [T MEHEE HArPY)KEHHBIX TIOIIUITHHKOB;

- [luakoBBIE ¥ aHTU()PUKINOHHBIE CTLIABHI;

- AfoMHUHYEBBIE aHTUPPUKIHNOHHBIE (OIINITHUKOBBIE) CIUIABBL.

11. Kakue marepuabsl OTHOCSTCS K IPYIIE MaTEPUaAIOB BHICOKOM IIPOBOAUMOCTH:
- TaHTaJl U PeHUll;

- ME/b U aJTIOMUHUM;

- TpaUT ¥ THPOITUTHICCKHIA;

- YIJIEpOJ UUHK U XPOM.

12. Yopyras aedhopmarius

- SIBJISIETCS HAKATTUBAIOMIEHCs TeopManineii;

- SIBIISIETCSl HeHaKaIUIMBaroeiics aedopmarnueit;

- 110 cuJIe BO3/AEHCTBUSA OOJbLIIe UIACTUUECKON, U MaTepual Mocie CHATHS BO3ACHCTBHSI BOCCTaHABIMBAET IEPBOHAYAIILHYIO (hopMy
Y pa3Mephl;

- MPUBOAMT K HEOOPATUMBIM POIIECCaM B MaTepHae.

13. TBeprocts no Poxsermty onpenensiercs

- IUIOIIA/BIO OTIEYATKA;

- IMaMETPOM OTIICUaTKa;

- Pa3HOCTBIO ITYOMH OTIEYATKOB MEX/Ty PEIBAPUTEILHON 1 OCHOBHON Harpy3KaMmu;
- Harpy3koi.

14. KpuBast oxnakJieHHs, aHAIOTHYHAS! KPHBOI OXJIaXKJJEHHUsI YUCTOTO METaIa, XapakTepHa JJIs CIUIaBOB THUIA
- aMOp(HON CTPYKTYpBI;

- XUMHYECKOI'O COCIUHEHUS;

- TBEPIOrO PacTBOpa.

- DBTEKTHKH.

15. OTHOCUTENBHOE YIUIMHEHNE NIPU PACTSKEHUU NIPAKTUYECKU OTCYTCTBYET Y
- TBEpPABIX MaTEPUAIIOB;




- XpYyIIKUX MaTepPHUAJIOB;
- IJJACTUYHBIX MAaTEPUAIOB;
- YIIpYTHX MaTepUaoB.

16. [IpaBuibHOE OMpeneeHne

- HesaBuCHMOCTB CBOICTB KpUCTalJIa OT HANIPABIICHUS Ha3bIBACTCSl aHU30TPOIIHEIA;

- Mapexce Muiuiepa, KOTOphIe 3aKITIOUSHBI B KBaJpaTHBIE CKOOKHU, XapaKTepU3yIOT paCTIONIOKEeHUE TPYIITHI[ | TTapaliebHbBIX
IJIOCKOCTEHN B KpUCTaIe;

- [lonukpucTaIIMYECKOE CTPOSHHE MPENICTABISAETCS B BUJIE OOJIBIIOTO YUCIIa KPUCTAIIIIOB MaJIbIX Pa3MEpOB;

- [Tonmumopdu3M xapakTepeH I BCEX KPUCTATUTUIESCKUX BEIIECTB.

17. K kakoMy THUIY IPOBOAXMOCTH TBEPAOTO BELIECTBA OTHOCATCS CyIb(UIbI
- IPOBOAHUKH;

- TIOJIyIIPOBOJHUKY;

- IUBJIEKTPHKH;

- H30JISITOPBL.

18. JIukBuIyC Ha AUAarpaMMe COCTOSIHUS CIUIABOB — 3TO

- TEOMETPHUYECKOE MECTO TOUEK KOHIIA KPHCTAJUIM3AIMU BCEX CIUIABOB HE3aBHCUMO OT COCTaBa;

- KpUBas, BBIIIE KOTOPOH BCE CIUIABBI, HE3aBHCHUMO OT COCTaBa, HAXOMATCS B IBYX()a3HOM COCTOSIHUM;
- TEOMETPHYECKOE MECTO TOUEK Hayasla KpHCTAJUIN3AlMU BCEX CIUIABOB, HE3aBHCHUMO OT COCTABa;

- KpUBasl, BbILIE KOTOPOH BCE CILIABBI, HE3aBUCUMO OT COCTABa, HAXOJATCS B TBEPAOM COCTOSHUM.

19. Hauboupmielr KOppO3NOHHOMW YCTOWIHBOCTHIO 00IAIaeT CIEAYIOIIUI METaILT:
- Me/Ib;

- XpoM;

- JXKeJe30.

20. XuMudecKre CBOMCTBA MaTePHAIIOB OMPENeNISIOTCS:
- JNIEMEHTapHBIM XMMHUUYECKUM COCTaBOM;

- TUIIOM XHMHYECKOH CBSI3H;

- KOHILIEHTpaluuen HocuTenen 3apsaa.

21. Conupayc — 3T0 CIUIOIIHAS IIpsIMasi JIMHUS Ha AuarpaMMe COCTOSIHUS CIUIaBOB BUJA

- XUMHUYECKHE COCTMHEHHS;

- TBEpIIbIE PACTBOPHI C OTPaHUUEHHON PaCTBOPUMOCTHIO 000MX KOMIOHEHTOB B TBEPJIOM COCTOSIHUU;

- TBEp/IbIC PACTBOPHI C HEOTPAHUYCHHOH PaCTBOPUMOCTBI0 000OMX KOMIIOHEHTOB B TBEPIOM COCTOSHHHU;
- MEXaHMYEeCKHEe CMECH.

22. 151 KpUCTAJIMUECKOTO COCTOSTHUS BEILIECTBA XapaKTEPHBI:

- BBICOKasl 2JIEKTPOIIPOBOIHOCTE;

- aHU30TPOIUS CBONCTB;

- BBICOKAsI TUIACTUYHOCTb;

- KOPPO3HOHHAsl yCTOMUUBOCTb.

23. TBepnoe Teno, NPEeACTaBIIONIEe COO0N COBOKYITHOCT HCOPHECHTHPOBAHHBEIX OTHOCHTENBHO APYT APYra 3epeH-KPHCTAJLIIUTOB,
HPECTABIIET COOOH:

- TEKCTYPY;

- IOJIMKPUCTAILT;

- MOHOKpPHCTAJLI;

- KOMIIO3HULIHIO.

24. Kpucramn ¢popMHupyeTcs IyTeM IIPaBIIFHOTO MOBTOPESHIUSI MUKPOYACTHII (ATOMOB, HOHOB, MOJIEKYJT) TOJIBKO IT0 OHON
KOOpJAUHATE:

- BEPHO;

- BEPHO TOJIBKO JIJIsi MOHOKPHCTAILIIOB;

- HEBEPHO;

- BEPHO TOJIBKO JJI1 IOJIMKPUCTAILIOB.

25. Inst aMOp(hHBIX MaTepHaIOB XapaKTePHO

- Hastmgue (PIKCUPOBAHHOM TOYKH IUIABIICHNUS;

- Hanu4Me TeMIepaTypHOTo MHTepBasa IIaBICHNUS;
- OTCYTCTBHUE CIIOCOOHOCTH K PACILIABIICHUIO.

26. BerectBo, cocrosiiee U3 aTOMOB OJHOTO XMMHYECKOTO 3JIEMEHTA, Ha3bIBAETCS:
- XUMHUYECKH YUCTBIM;

- XMMHYECKHU TIPOCTHIM;

- XUMHYECKHUM COEIMHEHHEM.




27. BemecTBo, cocTOsIIIEe U3 OJHOPOIHBIX aTOMOB MJIM MOJIEKY, M CoAepiKaliee HeKOTOPOe KOJIMUECTBO APYTOTro BEIIECTBA, HE
HPEBBIIIAIONIEE 3a/JaHHOTO 3HAYEHHMS, Ha3bIBACTCS:

- XUMHUYECKU YHCTHIM;

- XUMHUYECKH MIPOCTHIM;

- XUMHYECKUM COCMHEHHEM.

28. YKaXHuTe BUI TOUCUHBIX CTATHUCCKUX Ae(PEKTOB KPUCTAINIMIECKON CTPYKTYPBI:
- IUCIIOKALlUY;

- BaKaHCHH;

- (hOHOHEI.

29. YKaKuTe OJJHO U3 OCHOBHBIX XapaKTEPUCTHK CTPYKTYpbl MaTepHaa:
- KOHIIGHTpAIMs HOCUTENEH 3apsna;

- CTETICHB YIIOPST0YCHHOCTH PACIIOJIOKEHUS] MUKPOYACTHII;

- ANIEKTPOIPOBOAHOCTb.

30. CiocoOHOCTH HEKOTOPHIX TBEPIBIX BEMIECTB 00Pa30BBIBATE HECKOIBKO THITOB KPHCTAJUTMUECKUX CTPYKTYp, YCTOWIHUBBIX TIPH
Pa3NUYHBIX TEMIIEpaTypax U NaBICHUSX, HA3bIBACTCS:

- TOIUMOPHU3MOM;

- TIOJISIpU3ALUeH;

- aHU3OTOIIHEH;

- U30TPOIHUEN.

5.4. MeToauka olleHKH OCBOEHUs TUCUMILUINHBI (MoayJs, npakTuku. HAP)

IIpu oreHKe pe3ynbTaTOB BHINOJHEHHS JOMAIIHEH paOOTHI UCIIONIB3yeTCs OMHAPHAs CHCTEMa, KOTOpasi IPeaycMaTpUBaeT
CIIEAYIOLUE PE3YIbTAThl U KPUTEPUH OLICHUBAHMS:

PeSyJ'ILTaT OLICHUBAHUA KpI/ITepI/II/I OLICHKH
«3auTCHO» . BrimoaHeHs! Bce 3aJaHuA I[OMaHIHeﬁ pa60T1>1, 1mbo AOIYIIEHbI HE3HAYUTECIIbHBIC OIINOKHU IIpU BBINTOJTHCHUH.
«HC 3a4YTCHO»: CTyI[eHT HC BBINNOJHUII WIW BBIITOJHWII HEIPABUIBHO 3alaHUsL ,ZlOMaLLIHeIZ pa6OTbI.

OueHKa pe3ysIbTaTOB 9K3aMEHa OCYIIECTBIIACTCS 10 OaIbHON CHCTEME (KOTIMYHOY», «XOPOILIO», «YIOBICTBOPUTEIBHO,
«HEYJIOBJIETBOPHUTEIHLHOY). DK3aMEH CUNTACTCS IPOHAEHHBIM YCIICIITHO, €CIIH IIPH €ro MPOBEICHHUH IT0JTyIeHa OI[eHKA He HIDKE
«YJOBJIETBOPUTEIBHOY.

ITpu noBeaeHnY 3K3aMeHa B MUCbMEHHOH (POpME KPUTEPUSIMHU OLICHKH SIBIISIFOTCSI

«OTnmmaHO»: Oo0a Bompoca OmireTa M3I0XKEHHI ITOJTHO (B paMKax IPOrpaMMBI Kypca WIIH JIEKIIOHHOTO Kypca) U TOYHO.
CrocoOHOCTD CaMOCTOSATEITBHO MBICIIUTB, SICHO U ITOCIEA0BATEIFHO H3JIaraTh COAEPKAHNE OTBETa, yMEHHE 0000IIaTh MaTepHal,
JenaTh BEIBOABL. IIpaBuibHBIC OTBETHI HA JOMOIHUTEIbHBIE (IPOBEPOUHBIE) BOIPOCH! B paMKkax Ounera. [TogpoGHOe n3noxeHne
OCHOBHBIX MOJI0KEHHI 0TBeTa B JIcTe ycTHOTO onpoca.

«XopomIo»: Oo0a Bompoca WM OJMH U3 HUX B IIEJIOM PACKPBITHI, HO M3JI0KEHBI HEOCTAaTOYHO MOJHO (He MeHee, 4eM Ha 80
—90 %), b0 B OTBETE COAepKaTCsA HETOYHOCTH (B UMEHAX, XPOHOJIOTUY, B HA3BaHUU TEPMHHA IIPU IIOHUMAHUH €ro CYTH U T.1.).
Hanuune nocrtaTrouHo noapoOHeIX 3amuceil B JIucre ycTHOrO ompoca.

«Y IOBIIETBOPUTEIBHO»: W3znoxxeHne Kaxa0ro Bompoca B He MeHee, 4eM Ha 60 %, rpyOble OIIMOKH B ITEPHOIM3AIIIX,
KTacCU(UKANUAX, TPAKTOBKE OCHOBHBIX MOHATHH U T.7. He3HaHMe 0AHOTO U3 BOIIPOCOB MOKET OBITH KOMIICHCHPOBAHO JPYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MperoaBaTelsl) IpH COOTBETCTBYIOMIEH 3anucu B JIucte ycTHoro onpoca. HemocnenosarensHoe
U3JI0’KEHNE MaTepuana, HeyMeHHe eNIaTh BBIBOIBI.

«HeymoBieTBOpHTEITHEHON: OrtcyrctBue 3ammceif B JIucte ycTHOTO Ompoca, 0TKa3 OT OTBETa, MOJAMEHa OHOTO BOIIpoca
JpYyTUM, HaTW4ue mmapraiky. V3inoxxeHue BonpocoB MeHee, 4eM Ha 60 %. He3HaHMe OCHOBHBIX HOHSTHI U TTOJIOKEHUH TEMBIL.
Hecnoco6HOCTB CBA3HO U3NOKUTH MaTepHal.

ITpu moBexeHny 3k3aMeHa B opMe KOMITBIOTEPHOTO TECTHPOBAHUS KPUTEPUSIMHA OLICHKH SBIISIOTCS:

«OtauuHO»: INonyuernue 6omee 90 % OGanIoOB IO TECTY NMPH BHINOJHEHUH TECTA 3a PETTIAMEHTHPOBAHHOE BPEMs
«Xopouo»: Iomyuenue ot 75 10 90 % OannoB Mo TECTy IMPHU BHINOJHEHHH TECTA 3a PErITaMEHTHPOBAHHOE BpeMs

«Y IOBIETBOPUTENBHOY: IMonyuenne ot 50 no 75 % GanIoB MO TECTY NPH BHINOJIHEHUH TECTa 33 PETIIaMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTAaBUTENH 3arnaBue Bubauoreka M3parenscTBoO, rOf, 3I1. aapec
JI1.1 |C.M.boroayxos, Kypc marepuanosenenus B M.: MamuHocTpoenue, 2003,
B.®.I'pebentok, BOIPOCaxX U OTBETax: Yueod.
A.B.CunroxuH nocobue
JI1.2 | Ilop pen. Marepunanosenenne: YueOHIK M.: MI'TY um.H.D.baymana, 2008,
b.H.Apzamacosa




ABTOpBI, COCTAaBUTENH 3arnaBue Bubaunoreka M3parenscTBoO, rOf, 3I1. aapec
JI1.3 |N.A.-Tumodeen DIEKTPOTEXHUUECKHE CII6.: Jlans, 2012,
MaTepuabl U U3/ICIUs:
VYuebH.mocodne
JI1.4 |B.H.I'aganos MarepuanoBeneHue: YueOHUK M.: UH®PA - M, 2016,
JI1.5 |Yepemaxun A.A. DJIEKTPOTEXHUUECKOE U M.: UTHOPA-M, 2017,
KOHCTPYKIIHOHHOE
MaTepHasioBe/ICHHE: YIeOHUK
JI1.6 |[LleneOposckmii FO. B. | Dnexrporexundeckoe n HoBocnbnpck: HoBocubupckmit
KOHCTPYKLIMOHHOE roCyIapCTBEHHbIN TEXHUYECKUI
MaTepHajoBeieHue: yueOHoe yHUBepcureT, 2019,
nocooue https://biblioclub.ru/index.php?
page=book red&id=574645
6.1.2. Jlono/iHUTEIbLHAS JINTEPATYPa
ABTOPBI, COCTaBUTEIH 3arnaBue BubnuoTeka W3pnatenbcTBO, TOI, 371. anpec
JI2.1 |Konecos C.H. MarepuanoBeneHue u M.: Breicu. mik., 2004,
TEXHOJIOTHS KOHCTPYKIIHOHHBIX
MaTepHuaoB: YUeOHUK
JI2.2 | }O.M.JlaxTuHs, Marepuanosenenue: Y 4eOHHK M.: Anpsiac, 2011,
B.I1.JIeoHThEBA.
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubanoreka W3parenscTBoO, TO1, 3. aapec
JI3.1 | daBeiogkua M.H. DNEKTPOTEXHUYECKOE U H® HUTY MUCuC, 2013,
KOHCTPYKLIMOHHOE ttps://lms.misis.ru
MaTepuanoBe/ICHHE:
JlaGopaTOpHBIH IPAKTHKYM
JI3.2 | M.H. JaBbiakux DNEeKTPOTEXHUYECKOE U H® HUTY "MUCuC", 2013,
KOHCTPYKLIMOHHOE ttps://lms.misis.ru
MaTepuaaoBe/ICHIE
(PACYHETHO-
IT'PAOUYECKASA PABOTA):
Meronuueckue yka3aHus
JI3.3 | Muxeesa E. B. Marepuansl 1 KOMIIOHEHTHI Uomikap-Oumna: IToBomxckuit
AIIEKTPOHHBIX CPE/ICTB: TOCYIapCTBEHHBIN TEXHOJIOTUICCKUI
1a00PaTOPHBIA IPAKTUKYM yHUBepcurer, 2014,
https://biblioclub.ru/index.php?
page=book red&id=439241
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
D1 |Poccwuiickas HaydHas EKTpOHHAS OUOIHOTEKA www.elibrary.ru
% DNEeKTPOTEXHUUECKOE ¥ KOHCTPYKIIMOHHOE https://Ims.misis.ru
MaTepHaJioBeACHNIE
D3  |H® HUTY MUCuC www.nf.misis.ru
4 OdunmanbHbIA caiT Kadenpsl DIEKTPOIHEPTETUKH U http://kafedra-ee.ru/
anexrpotexuuku HO HUTY MUCuC
6.3 IlepeueHb MPOrpaMMHOro odecnevdeHust
1.1 |Mathcad 14.0 University Classroom Perpetual
I1.2 | Micro-Cap 10 Evaluation
1.3 Microsoft Teams
1.4 |Zoom
1.5 |MATLAB & Simulink
6.4. Ilepeuenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM U NPOGecCHOHAIBLHBIX 023 TaHHBIX
i http://www.center.eneral.ru/products.html — mpoaykmus 3aBotoB Poccun, mpou3BOISIIUX TEKTPHUUSCKIE MAITHHEI 1
) TpanchopMaTopsl
N.2 |https://www.electromechanics.ru - caT "DnexrpomexaHuka"
N.3 | http://journals.ioffe.ru/journals/2 - "®u3uka v TeXHUKA MOIYIPOBOJHHKOB"




7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHareHnue
139 VYuebnas mabopartopust (xommbioTepHbIH | Kommekr — yueGHOIT mMebenmm Ha 24 wMmecra  mud
KJIAcC) Kabuner KypCOBOTO u | oOyvatoumxcsi, 12 cTalMOHAapHBIX KOMIIBIOTEPOB ISt
JUTUTIOMHOTO NPOEKTHPOBAHMS, | 00yJalomuxcsi, |  CTalMOHAPHBIH  KOMITBIOTEp  JUIA

CaMOCTOSITETBHOM paboTHI 0OyUaromuxcest | mpenojaBareist (BCe C BBIXOJOM B HHTEPHET), MPOEKTOD,
9KpaH HACTCHHBIH, KOMMYTAaTop, JOCKa ayJuTOpHas
MenoBasi, BeO kamepa Logitech, komonku, goctyn k SMOC
Vuusepcurera MUCHC 4wepe3 InuuHBIM KaOWHET Ha
mratpopme LMS Canvas u Moodle, nureH3nOHHbBIE
nporpammsl MS Office, MS Teams, antuBupyc Dr.Web.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIINXCSA

B mpouecce u3yueHus AUCUUILTUHBI BHIACIAIOT IBa BUAA CAMOCTOATEIBHOM PabOTHL: - ayJUTOPHAS; - BHEAYIUTOPHAs. AyJUTOPHAs
caMoCTOsITeNIbHAs paboTa 110 TUCIUIDIHHE BRIOTHSACTCS Ha YIeOHBIX 3aHATHAX 0] PyKOBOJCTBOM IIperoaBatels. BHeaynuTopHas
caMocTosTeNbHas paboTa - IIaHnpyeMas yaeOHast pabota 00yJalomuMcs, BBITOTHsIEMAast BO BHEAYIUTOPHOE BpeMs 110 3aJaHUIO U
MIPU METOANYECKOM PYKOBOJCTBE MpernoaaBaTeis, HO 0e3 ero HeMmocpeaCTBEeHHOro yuacTus. CamocrosiTenbHas paboTa, He
TpeIyCMOTPEHHAs IPOrpaMMON YueOHO JUCIUIUINHBI, PACKPHIBAIOIICH 1 KOHKPETHU3HPYIOLICH ee CoJIepyKaHne, OCYIIECTBIICTCS
00yJarommMMcs THAIIMATHBHO, C TEThI0 peai3ani COOCTBEHHBIX YI€OHBIX M HAYIHBIX HHTepecoB. st 6oee 23 HEeKTHBHOTO
BBIIIOJTHEHHSI CAMOCTOATEIBHON pabOThI O AUCIUIUINHE NPENOAaBaTedb PEKOMEHYET HCTOYHUKH ATl PA0OTHI, XapaKTepH3yeT
HaunboJiee palMOHANbHYIO METOANKY CAMOCTOSATENILHON PaOOThI, IEMOHCTPUPYET paHee BHIIOIHEHHBIE 00yJaroIUMKCS Pa0OTHI U T.
1. Buzier 3amanuii U1 BHEAyTUTOPHOH CaMOCTOSTEBHON pabOTHL, HX COJICp)KaHNE U XapaKTep MOTYT HMETh BApHATHBHBIN 1
nmuddepeHIpoBaHHBINA XapaKTep, YIUTHBAaTh HHINBHIYAIbHEIE 0COOEHHOCTH oOydatomerocs. CaMoCTOSTENbHAs padoTa MOXKET
OCYILECTBIISTHCS MHIUBUIYAIbHO WM TPYIIIAaMH CTyAeHTOB online (paboTa B 2JEKTPOHHONH HHPOPMALMOHHO-00pa30BaTENbHON
cpene HUTY «MUCuC» (QUOC), yacTbio KOTOPO HEMOCPECTBEHHO MPeIHAa3HAYCHHOM JIJIs1 OCYIIECTBIICHHUS! 00pa30BaTEILHOTO
mporiecca sIBIsieTCs NEeKTPOHHBIN 00pa3oBaTebHbIN pecypc LMS Canvas.) 1 Ha 3aHATHUSIX B 3aBUCUMOCTH OT II€JTH, 00heMa,
KOHKPETHOH TeMaTHKH CAMOCTOATENIFHOH PabOTHI, yPOBHS CI0KHOCTH. BO3MOXXHO IIpOBeieHNE CHHXPOHHOM paboThI CO
CTYICHTaMU ¢ UcIoib3oBaHueM Microsoft Teams wiau Zoom. KoHTpoJIb pe3ynbTaToB BHEAyAUTOPHOM CAMOCTOATENBHOM PaboThI
OCYIIIECTBISICTCS B IIPEAeax BpeMEHH, OTBEJCHHOTO Ha 00s13aTeIbHBIC YIeOHBIC 3aHATHA 10 TUCIUIUIMHE Ha MTPAKTHYCCKUX ,
1a00paTOPHBIX 3aHATHSIX.




