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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

Bbnox OIT: F1.B
2.1 TpebGoBanus K npenBa]ImTenbnoﬂ MOATOTOBKE 00y4aI01Ierocsi:
2.1.1 | Xumus
2.2 JducuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npealIecTByOIIee:

2.2.1 DKOJIOT U

2.2.2  |IIpoeKTHBIH MOIX0A B TEXHHUKE

2.2.3 | Teopus aBTOMaTHYECKOTO YIIPaBICHUS

2.2.4 | OnexTpUuecKue MalIHHBI

2.2.5 |MogenupoBaHue B HIEKTPONIPUBOIC

2.2.6 |IIpowsBoacTBEHHAs MPAKTHKA MO HOIYyIEHHIO IPO(EeCCHOHATBHBIX YMEHUH U OIBITAa IPO(ECCHOHATBHOH AeATeTbHOCTH

2.2.7 |Pemenue npukiagHeIX 3aaa4 ¢ ucnons3oBanueM MATLAB

2.2.8 | Cunosas 2J1E€KTpOHUKA

2.2.9 | Teopwus 31eKTponpUBOIa

2.2.10 |OOmas >HepreTuKa

2.2.11 |IlpoekTupoBaHHE 3IEKTPOTEXHUUECKUX YCTPOUCTB

2.2.12 | Cuctemsl ynpaBieHHsl JIEKTPOIPUBOJOB

2.2.13 | ABToMaTU3MpOBAaHHBIN AIEKTPONPHUBOJI TUIIOBBIX TEXHOJOTHUYECKUX MPOIIECCOB

2.2.14 |TocynapcTBeHHas UTOTOBAas ATTECTAIUS

2.2.15 |llpeaaurioMHas IpaKTHKA

2.2.16 |IIporpammupyeMbie MPOMBIIIJICHHBIE KOHTPOJLIEPHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSIMHT

YK-3: npoekTupoBanue u paspadorka

3HaTh:

VK-3-31 ocHOBHBIE CIOCOOBI pa3paO0TKH U CO3/IaHUS KOHCTPYKIIMOHHBIX MaTEpHAJIOB

IIK-2: npoexTUpoBaHUue 00HEKTOB MPO(ecCHOHAIBHOI e TeJbHOCTH

3HaTh:

[1K-2-31 0CHOBBI KOHCTPYKLIHOHHOTO COCTaBa 3JIEKTPOTEXHUIECKHX MAaTEPHAIIOB

OIIK-4: TeopeTnyeckasi 1 NPpaKTHYecKasi NPogecCHOHATBHAS NOATOTOBKA (CIIOCO0EH UCIO0JIb30BaTh CBOMCTBA
KOHCTPYKLUMOHHBIX U 3JIEKTPOTEeXHUYECKHUX MATEPUAJIOB B pacyeTax NapaMeTPOB U PeXKMMOB 00beKTOB NpodeccHoHAIbHOI
AeATeJbHOCTH)

3HaThb:

OIIK-4-31 ocHOBBI MaTepUANIOBEICHNUS U TEXHOJIOTUN KOHCTPYKIIMOHHBIX MaTepHAIIOB

YK-3: npoekTupoBanue u paspadorka

YMmerb:

VYK-3-VY1 ocymecTBiATh IPOEKTUPOBAHHE U Pa3pabOTKy ISl U3TOTOBICHHS IIEKTPOIHEPTETHUECKOTO U AIIEKTPOTEXHUIECKOTO
000pynoBaHus

IIK-2: mpoekTHpPOBaHNE 00HEKTOB PO ecCHOHAILHOI eI TeTLHOCTH

Ymernb:




[IK-2-V1 ocymecTBIATs MIPOSKTUPOBAHUE COCTaBA OCHOBHBIX KOHCTPYKIIMOHHBIX MaTEpHaIOB

OIIK-4: TeopeTnyeckasi 1 NPpaKTHYecKasi NPOdecCHOHATBHAS NOATOTOBKA (CMOCO0EH UCI0Ib30BaTh CBOHCTBA
KOHCTPYKLUMOHHBIX U 3JIEKTPOTEXHUYECKHUX MATEPUAJIOB B pacyeTax IapaMeTPOB U PeXKMMOB 00beKTOB NpodeccHoHaIbHOI
AeATeJIbHOCTH)

Ymerb:

OIIK-4-Y1 onepupoBaTh OCHOBHBIMU NOHATUSIMU U OIIPEIEICHUIMHI

YK-3: npoekTupoBanue u paspadorka

Baagern:

VYK-3-B1 mMeTonamu pacuéra OCHOBHBIX TapaMETPOB NEKTPOTEXHUUECKUX MAaTEpUAIIOB

IIK-2: npoexTUpoBaHuEe 00HEKTOB MPO(eCcCHOHAIBHOI e TeJbHOCTH

Baanernb:

TIK-2-B1 meTogamMu UCIIOJIb30BaHUSI OCHOBHBIX METAINIMUYECKUX U HEMETAIUIMUECKUX MaTEPUAJIOB B AIEKTPOTEXHUUECKOM
MPOU3BOJICTBE, @ UMEHHO B MIEKTPUUECKUX MAIlIMHAX, allapaTax, CTAaHIUAX U MOACTAHIIHIX.

OIIK-4: TeopeTnyeckasi 1 NPaKTHYECKasi NPogecCHOHATBHAS MOATOTOBKA (CIOCO0EH UCNOIb30BaTh CBOMCTBA
KOHCTPYKUMOHHBIX U JIEKTPOTEXHUYECKHUX MATEPUAJIOB B pacyeTax apaMeTPOB U PeXKMMOB 00beKTOB NpodeccHoHaIbHOI
eI TeJIbHOCTH)

Baagernb:

OIIK-4-B1 meTroankaMu BBIIOJIHEHUS PacyeTOB MPUMEHHUTEIBHO K UCIIOIB30BAHUIO SJIEKTPOTEXHUUECKUX M KOHCTPYKIIMOHHBIX
MaTepHaJIOB

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPBI H JJL. sieMble
KOMIICTCHIUH pecypcsl padoThI
Pa3gen 1. Beenenne
1.1 [Ipenmer kypca 3 1 OIIK-4-31 JIT.1JI1.2
«MarepuanoBeJcHue. OIIK-4-Y1 JI1.3 JI1.4
Texnomornn OIIK-4-B1 J1.5
KOHCTPYKIIMOHHBIX JI1.6J12.1
MaTepHaIOBy», €0 MECTO B JI2.2713.1
cucreMe J3.3
3MEKTPOTEXHUIECKOTO 013233 24
obpazoBanus. /Jlex/
Paznen 2. [IpoBogHuKOBBIE
MaTepUaIbl
2.1 CBepx MPOBOJIHUKH. 3 4 OIIK-4-31 JIL.1J11.2 KMIL,K | P1,P2,P
Hemerannmueckue OIIK-4-Y1 JI1.3 J11.4 M2 5
MIPOBOTHUKOBBIC OIIK-4-B1 IIK- JI.5
Marepuaisl /JIex/ 2-31 [IK-2-¥1 JI1.6J12.1
[IK-2-B1 JI2.2713.1
JI3.3
21392 23 54
2.2 [IpoBogHMKOBBIE 3 3 OIIK-4-31 JI1.1 J11.2 KMI1,K | P1,P2,P
Mmarepuainst /IIp/ OIIK-4-Y1 JI1.3 J11.4 M2 5
OIIK-4-B1 IIK- JI1.5
2-31 IIK-2-V1 JI1.6J12.1
[K-2-B1 JI2.2713.1
JI3.3
2102223354
2.3 Metoanka BIOOpa MaTepHrai 3 2 OIIK-4-31 JIT.1JI1.2 I'pymmossie | KM1,K | P1,P2,P
JUTSL UI3TOTOBJICHUS YKA3aHHOM OIIK-4-Y1 JI1.3 J11.4 3aHATUS M2 5
neranu /J1a6/ OIIK-4-B1 IIK- J1.5
2-31 1IK-2-V1 JI1.6J12.1
TK-2-B1 JI2.2713.1
JI3.3
D12223 54




2.4 [ToxaroroBka otuera mo OIIK-4-31 JIT.1J11.2 KM1,K | P1,P2,P
nabopaTopHoii paboTe OIIK-4-V1 JI1.3J11.4 M2 5
Nel /Cp/ OIIK-4-B1 IIK- J1.5
2-31 TIK-2-Y1 JI1.6J12.1
[IK-2-B1 JI2.2J13.1
JI3.3
D1 9233 54
2.5 TemnepaTypHbIit OIIK-4-31 JI1.1 JI1.2 I'pynmossie KMI1,K | P1,P2,P
koa(uiment, ynensHoe OIIK-4-Y1 JI1.3 J11.4 3aHATHS M2 5
COTIPOTHUBJICHUE 1 OIIK-4-B1 IIK- JI.5
MPOBOAUMOCTH 2-31 IIK-2-V1 JI1.6J12.1
MpoBOIHUKOB /J1ab/ T1IK-2-B1 JI12.2J13.1
JI3.3
21 322 23 54
2.6 [ToaroroBka otdera 1Mo OIIK-4-31 JI1.1 J11.2 KMI1,K | P1,P2,P
nmabopaTopHOit paboTe OIIK-4-V1 JI1.3 J11.4 M2 5
Ne2 /Cp/ OIIK-4-B1 IIK- JI1.5
2-31 IIK-2-V1 JI1.6J12.1
IK-2-B1 JI2.2713.1
JI3.3
210222354
2.7 CrtpoeHue BelecTna, ux OIIK-4-31 JI1.1J11.2 KM1,K | P1,P2,P
KIaccu(uKaIvs. OIIK-4-Y1 JI1.3 J11.4 M2 5
[IpoBogHUKOBBIE OIIK-4-B1 IIK- JI1.5
MaTepuaisl. /Cp/ 2-31 TIK-2-Y1 JI1.6J12.1
TK-2-B1 JI2.2713.1
JI3.3
D12233 54
Pazgen 3.
[MonynpoBogHNKOBBIE
MaTepUaIbl
3.1 CBoiicTBa MOJIYIIPOBOJHUKOB. VK-3-31 YK-3-| JI1.1JI1.2 KM3 P3,P5
[IpocTsie MOMymPOBOIHHUKH, VY1 VK-3-Bl JI1.3 J11.4
MOJYIPOBOIHUKOBBIE JI.5
coenuaeHwMsL. /JIek/ JI1.6J12.1
JI2.2713.1
JI3.3
21392 23 54
32 [TomynpoBofHUKOBBIE VK-3-31 YK-3- | JI1.1J11.2 KM3 P3,P5
Mmatepuaisl /TIp/ V1 VK-3-B1 JI1.3 J11.4
JI1.5
JI1.6J12.1
JI2.2713.1
JI3.3
210222354
33 ®dazoBas Auarpamma VK-3-31 YK-3- | JI1.1J11.2 I'pynmoBsie
cocrostHus Matepuana /J1a6/ VY1 YK-3-Bl JI1.3 J11.4 3aHATHUS
J1.5
JI1.6J12.1
JI2.2713.1
JI3.3
D12223 54
34 ITogroroBka oTuyéra 10 VK-3-31 YK-3- JI1.1 J11.2
nabopaTopHoii paboTe Y1 VK-3-Bl JI1.3J11.4
Ne3 /Cp/ J1.5
JI1.6J12.1
JI2.2J13.1
JI3.3
D1D2233 54

Pa3nen 4.
JusieKTpuyecKue
MaTepHabl




4.1 OnexTpuueckue, 4 OIIK-4-31 JI1.1J11.2 P5
MEXaHUYECKHE, TCIIOBEIC, OIIK-4-Y1 JI1.3J11.4
BJIAKHOCTHBIC U OIIK-4-B1 JIL.5
(hH3HKOXUMUYECKHE JI1.6J12.1
CBOMCTBA. JI2.2J13.1
DNEKTPOU3OISIIIMOHHBIC JI3.3
TTACTMACCHI, (hebTUPOBaHbIE 213253 54
Matepuansl. /Jlex/
4.2 Marepuassl Ha OCHOBE 3 OIIK-4-31 JIL.1JI1.2 PS5
Kay4yKa, JIaKH, IMaJIy, OIIK-4-V1 JI1.3J11.4
drrocer. XKunkue OIIK-4-B1 JI1.5
JUDJIEKTPHUKH, Ta3000pa3HEIE. JI1.6J12.1
AKTHBHBIC JTUIJICKTPUKHU: J12.2J13.1
CHUTHETOAUAJIEKTPHUKH, JI3.3
anexTpersl. /TIp/ 213253 54
Paznen 5. MaruutHble
MaTepHasbl
5.1 OCHOBHBIC XapaKTEPUCTUKU 4 OIIK-4-31 JIT.1 J11.2 KM4 P4,P5
MarHUTHBIX MaTe€pPUaoB, UX OIIK-4-V1 JI1.3 J11.4
knaccuukanus. /Jlex/ OIIK-4-B1 J1.5
JI1.6J12.1
JI2.2713.1
JI3.3
D12223 54
52 MarsuTHble MaTepHabl. 4 OIIK-4-31 JI1.1J11.2 I'pynnossie KM4 P4,P5
Mertoauka pacuera /IIp/ OIIK-4-V1 JI1.3 J11.4 3aHATHUS
OIIK-4-B1 JI1.5
JI1.6J12.1
J12.2J13.1
JI3.3
D19233 54
5.3 SIBneHue rucrepesuca. 9 OIIK-4-31 JI1.1 JI1.2 I'pynnossie
[Totepu B MarHUTHBIX OIIK-4-Y1 JI1.3 J11.4 3aHATH
MaTepuanax /JIao/ OIIK-4-B1 JI1.5
JI1.6J12.1
JI2.2J13.1
JI3.3
21322 23 54
5.4 [ToaroroBka otuéra 1Mo 12 OIIK-4-31 JI1.1 J11.2 KM4 P4,P5
nabopaTopHoil paboTe OIIK-4-Y1 JI1.3J11.4
Ne4 /Cp/ OIIK-4-B1 JI1.5
JI1.6J12.1
JI2.2713.1
JI3.3
2192033 54
5.5 MarHutHO TBeppble, 4 OIIK-4-31 JI1.1 J11.2 I'pynmoBsie KM4 P4,P5
MAarHUTHO MSITKHAE MaTepHalIbl OIIK-4-Y1 JI1.3 J11.4 3aHATUS
JUISL HU3KO YaCTOTHBIX U OIIK-4-B1 JI1.5
BBICOKO YaCTOTHBIX JI1.6J12.1
noneit. /T1p/ J12.2J13.1
JI3.3
D192 033 54
5.6 BerlnosiHeHre qomanrHei 8 OIIK-4-31 JIT.1J11.2
pabots1 /Cp/ OIIK-4-V1 JI1.3 J11.4
OIIK-4-B1 J1.5
JI1.6J12.1
J12.2J13.1
JI3.2 JI3.3
D12233 54
5.7 IMoarorosxa k sk3ameny /Cp/ 15 OIIK-4-31 JI1.1J11.2 KM5
OIIK-4-V1 JI1.3 J11.4
OIIK-4-B1 IIK- JI1.5
2-31 TIK-2-V1 JI1.6J12.1
IIK-2-B1 YK-3 J12.2713.1
-31 YK-3-V1 JI3.3
YK-3-Bl 21322 23 54




5.8

IIpoBeneHue
JK3ameHa /DK3aMeH/

36

OIIK-4-31 JI1.1J11.2 KM5
OIIK-4-Y1 JI1.3J11.4
OIIK-4-B1 IIK- JI1.5
2-31 [IK-2-V1 JI1.6J12.1
[IK-2-B1 VK-3 J12.2J13.1
-31 YK-3-V1 JI3.2J13.3
VK-3-Bl 0109223354

5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KouTpoasHble MeponpusiTHsi (KOHTPOJIBHAsI pa60oTa, TeCT, KOJIOKBHYM, IK3aMeH U T.II), BOIPOCHI I
CaMOCTOSITETbHOMH MOATOTOBKH

[IpoBepsiembie
Kon KontponrsHoe
KM MepOTpHATHC HHJMKATOPbI Bonpock! u1st ToIrOTOBKH
KOMIIETEeHIINH

KM1 JlaGopaTopHas OIIK-4-31;0I1K-4- 1. JI7st 4ero UCTONb3YIOTCS CIUIABBI TYTOMJIABKUX M OJIAarOPOTHBIX
pabota Nel V1;0I1K-4-B1 METaIOB?
Meroaunka BeIOOpa 2. Kakue BemiecTBa OTHOCST K MPOBOJHUKAM BTOPOTO poaa?
MaTepHan st 3. Kakas u3 craneit siBisieTcs HU3KOYIJIEPOAUCTON KaueCTBEHHOM
W3TOTOBIICHUS KOHCTPYKIIMOHHOH CcTaJbio?
YKa3aHHOM JeTanu 4. Kak Ha3BIBAIOT CIIOCO0 MOIYYEHHS CIIOKHBIX IT0 KOH(UTyparmn

TOHKOCTEHHBIX OTIMBOK?

KM2 JlaGopaTopnas [MK-2-31;11K-2- 1. B ueM cocTOUT paznuyue TemIepaTypHoro koadduiuenrta
padoTa Ne2 Y1;IIK-2-B1 COTIPOTHUBJICHHUSI METAIIJIOB U MOJIYITPOBOHUKOB?
TemnepaTypHbIit 2. B uem cocTOUT OT/IHYNE 3JIEKTPUIECKUX CBOMCTB MOIYIPOBOIHUKOB
ko3 urment, 1 METaioB?
yaenpHoe 3. 3anuiuuTe BhIpaKeHHe, 0Ka3bIBalolee 3aBUCUMOCTD
COMPOTHUBIICHUE U COTPOTHUBIICHUS] METAJUIOB OT TEMITEPATYPHI.
MIPOBOIUMOCTH 4. 3anummmTe BRIpaKEHUE ISl TEMITEpaTypHOTO K03 duIrenTa
MIPOBOJIHUKOB COTIPOTHUBIIEHUS METaJlIa U YKaXKUTE €T0 Pa3MEPHOCTDb B CHCTEME

eaunun CH.

KM3 JlabopaTopnas YK-3-31;YK-3- 1. TlepeuncnuTe pa3HOBUIHOCTA XUMHUKO-TEPMHUECKON 00pabOTKH.
pabota Ne3 dazoBast | V1;VK-3-Bl 2. Yrto Takoe quarpaMma COCTOSIHHSI BelecTBa?
JyarpaMmma 3. VkaxxuTe BUA TOUCUHBIX CTATHUECKUX JE(PEKTOB KPUCTATUINIECKOM
COCTOSIHUS CTPYKTYpBI.
MaTepuaia 4. Ipu KakuX TeMIrepaTypax BO3MOXKEH MPOIECcC KPUCTAIUTA3AIUH?

KM4 JlabopaTopnas OIIK-4-31;0I1K-4- 1. Yto Takoe 3neKTpHUUeCKUid 1 MATHUTHBIN AUTIONN?
pabota Ne4 fAsnenne |Y1;0I1K-4-Bl 2. Kak onpenensitoTcst UX JUMOIbHbIE MOMEHTHI?
rucrepesuca. 3. Yto Takoe BEKTOP MOJISIpU3aLUU?
[ToTepu B 4. Kak ycTpoeHO MoJIIpU30BaHHOE BEIIECTBO HA MOJIEKYJISIPHOM
MarHUTHBIX ypoBHE?

Marepuaiax




KMS5

DK3aMeH

OIIK-4-31;011K-4-
V1;0IK-4-B1;TTK-2
31;TIK-2-V 1;[TK-2-
B1;YK-3-31;VK-3-
V1;VK-3-Bl

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. Dpdexr 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 Y1;0IIK-4-B1 HA30BUTE KJIACCHI MATEPUANIOB, IPUMEHIEMBIX B JJIEKTPO3HEPIETUKE.
Meronuka BeIOOpa 2. HazoBuTe TpH OCHOBHBIX [TapaMeTpa, XapakTepU3YIOILue
MaTepua Juis AIIEKTPOTEXHUYECKHE CBOHCTBA MaTepHaa.
HA3TOTOBIICHUS 3. Kak cBs13aHbI 21IEKTPUYECKHE U MaTHUTHBIE CBOUCTBA CO CTPOECHUEM
yKa3aHHOM AeTanu BEILIECTBA U CTPYKTYpOil MaTepuaia?
4. HazoBuTe YeTHIpe OCHOBHBIX BHa XUMHUYECKOH CBSI3H
5.YT0 Takoe «3Heprust CBA3u»?
6. YBsDKUTE CBOMCTBA MaTepraa C BUJOM XUMHUUECKON CBSI3U
P2 JlaGopaTopnas [K-2-31;I1K-2- 1. Yro Takoe TemmepaTypHbiii koapdunment? Kakum o6pazom ero
paboTa Ne2 Y1;IIK-2-B1 MOHO PacCUUTaTh?
TemmnepaTypHbIi 2. Yto Takoe yzaenbHOe conporusieHue? I1o kakuMm KpUTEpUsIM OHO
K03 GHUIIUEHT, ompezensercs’?
yIenpHOoe 3. Yto Takoe NpOBOJUMOCTb IIPOBOIHUKOBBIX MarepuanoB? I1o kakum
COIIPOTHBIICHHE U KPHUTEPHSIM OHO PACCUUTHIBACTCS?
MPOBOAUMOCTH 4. Kak mocTpouts rpad K 3aBUCHMOCTH CONPOTUBIICHUS METaJIa OT
MIPOBOTHUKOB €ro Temneparypsi?
5. B 9eMm cocrouT pasnuuue TeMneparypHoro koaddumnrenra
COIIPOTHBIICHHS METAJUIOB U MTOJYIIPOBOTHUKOB?
6. B ueM cOCTOHUT OTINYME HEKTPUIECKHX CBOUCTB MOTYIPOBOAHUKOB
U METaJIoB?
P3 JlaGopaTopHas YK-3-31;YK-3- 1.HazoBute u3BecTHbIe Bam BeriecTBa, 001agaronme CBOMCTBOM
pabota Ne3 dazoBas | V1;YK-3-Bl CBEPXITPOBOJMUMOCTH.
Juarpamma 2. HazoBuTe cocTaB CBEpXIPOBOAAIICH KepaMUKH.
COCTOSIHUSA 3. HazoBuTe npuMepHOE 3HaUeHUE TEMIIEPaTyphl Iepexoaa B
MaTepuana 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?
pabota Ne4 Ssnenune |VY1;0I1K-4-Bl 2.0t 4yero 3aBUCUT 3HAYEHUE MATHUTHOW MPOHUIIAEMOCTH MarHUTHBIX
THCTEpe3uca. MarepuaioB?

[HoTepu B 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;IIK-2 | 3agaua Ne2 OnpeneneHue mapamMeTpoB IBUTATENS, pacyeT U BEIOOD
"UccnenoBanue -31;I1IK-2-Y1;I1IK-2- | MarHuTHOTO ImycKaTens
anektporexandeckn | B1;YK-3-31;VK-3-  |3angaua Ne3 Pacuer u BBIOOp TEIUIOBOTO perie
XU V1;¥K-3-B1 3amaua Ne4 Pacuer repkoHOBOTO peie
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 SK3aMeHa, MPoBoAUMoOTo JuctaniuoHHo B LMS Canvas (OITK-4-31,V1,B1; T1IK-2-31,Y1,B1; YK-3-
31,V1,B1):

1. ArperaTHoe COCTOSIHHE TPOBOJAHHUKOB:

- TBEpPJ0€, )KHUJIKOE;

- TBEpJOE;

- TBEPIIO€, JKUAKOE, COCTOSIHIE HOHU3UPOBAHHOTO Ta3a;

- )KUJIKOE, Ta3000pa3Hoe.

2. KoBasieHTHasi XUMUYECKasl CBSI3b OIpeieisieTcs

- MOMapHBIM 00bETUHEHHEM BaJICHTHBIX AJIEKTPOHOB COCEAHUX aTOMOB;

- TIepepacnpe/ielIieHUeM BaJICHTHBIX AJIEKTPOHOB OT THIIMYHOTO METAJIa K TUITMYHOMY He-MeTallly;

- cunamu Ban-nep-Baannca;

- CWJIaMU B3aUMOJEUCTBHSI CBOOOIHBIX JIEKTPOHOB C MOJIOKUTENBHO 3apPSHKEHHBIMA HOHAMH METaJUIOB.

3. MoHHas XUMHYECKas CBSI3b

- XapakTepHa JJIsl METaJUIOB;

- OCYILIECTBIISIETCS 32 CUET MepepacipeieieHHsl BaIEHTHBIX AJIEKTPOHOB OT TUIIMYHOTO METaJlla K TUITMYHOMY( ] HEMeTaly u
MPUTSHKEHUS 00Pa30BaABIINXCS MOJIOKUTEILHO U OTPUIIATEIHHO 3apsHIKCHHBIX HOHOB;

- OCYIIECTBIISIETCS 32 CUET MPUTSHKEHUS TTOJIOKUTENBHO 3apSHKEHHBIX HOHOB METaJllIa B CBOOOTHBIX AIIEKTPOHOB;

- OCylIeCTBIIsI€TCS 3a cueT cuil Ban-nep-Baanbca.




4. Meramndeckas XUMUYECKas CBSI3b

- CBSI3b MEX/1y TIOJIO)KUTEIBHO U OTPUIATEIILHO 3apsHKEHHBIMU HOHAMU METAILIA,

- CBSI3b MEXK/TY MTOJIOKUTEIBHO 3apSHKCHHBIMUA HOHAMH METAJIA U «JIEKTPOHHBIM ra30M» CBOOOIHBIX JIEKTPOHOB;
- CBSI3b MEX/y BAJICHTHBIMU 3JIEKTPOHAMU MeETaJljIa,;

- cBs3b 3a cyeT cuil Ban-nep-Baanbca.

5. Toueunsie 1eeKTH KPUCTALTHIECKOH CTPYKTYPHI:

- IUCIIOKALIMY, NIOPbL, TPEILUHBL;

- BaKaHCUM, IOCTOPOHHHE BKITIOUEHNUS, TPAHULIBI 3€PEH;
- neheKTHI TOBEPXHOCTH, TPAHUIIEI 3€PeH;

- BAKaHCHUM, 4yXKEPOJHBIC ATOMBI.

6. Jlucmokanus — 3To

- TMHEWHBIH NeheKT KPUCTAIUTIYECKOH PeIIeTKY;

- pacIoJo;KeHHe aTOMOB B KPUCTAJLIE;

- CMelIeHNe HOHA U3 y371a HOHHOI peleTku;

- TOBEPXHOCTHBIH Ne(eKT KPUCTAIIMIESCKON PEIIeTKY;

7. KakM XMMHYECKUM 3JIEMEHTOM HACBIILAETCsl TOBEPXHOCTD M3ENUSI IPH CHIINIINPOBAHNH:
- QJIIOMUHUEM;

- YIIIepooM;

- KpeMHHEM;

- a30TOM.

8. Mupexcel Munnepa — 31o

- TPH LIEJIBIX YHUCIIA, SBISIOIIMECS BEIMUNHAME, OOpPaTHBIMHU OTPE3KaM, OTCEKaeMbIM JITaHHOH MJIOCKOCTBIO HAa OCSAX[] KOOpAMHAT;
- JIBa LEJBIX YHCIIA, SIBJISIOIINECS BEIMYMHAMU OTPE3KOB, OTCEKAEMBIX JAaHHOW INIOCKOCTHIO Ha OCSAX KOOPJIHUHAT;

- TPU LEJbIX YHCTIa, ABIISIOLINECS BETMYMHAMU OTPE3KOB, OTCEKAEMbIX JAHHOM IIOCKOCTHIO HA OCSIX KOOPIUHAT;

- TPU LEJbIX YUCIa— KOOPJAUHATHI INIOCKOCTH Ha ocsXx X, Y, Z.

9. OCHOBHBIE MEXaHUUECKHE CBOWCTBA MAaTEPUAIIOB:

- AIIEKTPOIPOBOIHOCTH, TBEPAOCTD, XPYIKOCTH;

- IPOYHOCTb, TEIUIONPOBOAHOCTD, XPYIKOCTb, INIACTHYHOCTD, YIIPYTOCTb;

- IPOYHOCTb, YIPYTOCTh, TEPMUUECKOE PACIIMPEHNE, XPYIIKOCTb, IIIACTUIHOCTS;
- IPOYHOCTH, IIACTUYHOCTD, TBEPIAOCTD, XPYIKOCTb, BI3KOCTb.

10. Kakue u3 npuBeIeHHBIX MEIHBIX CIUIABOB HAXOASAT HanOoJblIee IPUMEHEHHE B IIPOMBIIIIICHHOCTH?
- JlaryHu;

- ONoBSIHHBIC U CBUHIIOBBIC 0A00HTHI ATt MEHEE HArPY>KCHHBIX TOAITHITHUKOB;

- lluHKOBBIE M aHTU()PUKLIMOHHBIE CIIJIABBI;

- AimoMuHHEBbIE aHTU(QPUKIMOHHbIE (OAIUITHUKOBBIE) CIUIABBI.

11. Kakue MaTepHanbl OTHOCATCS K TPYIIIe MaTEPUAIOB BEICOKOH MIPOBOAUMOCTH:
- TAaHTaJ] U PEHUM;

- MEJIb ¥ AIFOMUHUIA;

- rpaUT ¥ THPOITUTHIECKHI;

- YrIepoa IUHK U XPOM.

12. Yupyras nepopmanns

- SIBJISIETCS HAKaIJIMBaIoLIecs: Aeopmanyeii;

- SIBJIETCS HeHAaKaIUTMBaroLleics aeopMarueii;

- IO CHJIC BO3JICUCTBHS OOJIBIIE TNTACTUIECKOM, 1 MaTepral Iocje CHATHS BO3JICHCTBHS BOCCTaHABIMBACT IIEPBOHAYAIBHYIO (hopMy
U pa3MepBl;

- IPUBOAMT K HEOOPATUMBIM MpoLIecCaM B MaTepHae.

13. TBepnocts o PokBerty onpenensercs

- IJ10IIaAbI0 OTIICYATKA,

- IMaMETPOM OTIICUATKa;

- Pa3HOCTBIO FJ'Iy6I/IH OTIICYaTKOB MCXKIY Hpe)IBapHTGHLHOﬁ M OCHOBHOM Harpy3kamMmu;
- Harpy3Koil.

14. KpuBast OXJIa)XACHNS, QHAIOTHYHAsT KPUBOH OXJIXKICHHS YUCTOTO METaJlIa, XapaKTepHa AJIsl CIUIABOB THIIA
- aMOp(HOH CTPYKTYpHI;

- XUMHYECKOTO COCANHEHHS;

- TBEPJOTO pacTBopa.

- 9BTEKTHKH.

15. OTHOCUTENBHOE YUIMHEHHE NIPU PACTSKEHHU IPAKTUYECKU OTCYTCTBYET Y




- TBEpPABIX MaTEPUAJIOB;
- XpYIKHUX MaTepuaoB;
- IJJACTUYHBIX MATEPUATIOB;
- YIPYTUX MaTePHAIOB.

16. IlpaBusibHOE onpeseseHue

- HesaBucumocThb CBOICTB KpUCTalia OT HAIIPABJIEHHUS Ha3bIBACTCS aHU30TPOIIHEH;

- Mngexcel Musiepa, KOTOpbIe 3aKITI0UEHBI B KBaJpaTHBIE CKOOKHU, XapaKTepU3yIOT PacoI0KeHHe TPkl | mapaienbHbIX
MJIOCKOCTEH B KpUCTALIIE;

- [TonmkpucTamIMYecKoe CTPOSHHE TIPENCTABIAETCS B BUJIE OOJBIIOTO YHCIa KPUCTAIIOB MAJIBIX pa3MEpOB;

- [Tonmumopdu3m xapakTepeH isl BCEX KPUCTATUTUIECKUX BEIECTB.

17. K xakoMy THITYy IPOBOJMOCTH TBEPHOTO BEIIECTBA OTHOCATCS CYIb(PHIBI
- IPOBOTHUKH;

- TIOJTyTIPOBOTHHUKH;

- IMAJNICKTPHKY;

- H30JISATOPEL.

18. JIukBuIyC HA AMArpaMMe COCTOSHUS CILIaBOB — 3TO

- TEOMETPHUUECKOE MECTO TOUYCK KOHI[A KPUCTAITM3AINY BCEX CIUIABOB HE3aBUCHMO OT COCTaBa;

- KpUBasl, BbIIIIe KOTOPOH BCE CIUIABHI, HE3aBUCHMO OT COCTaBa, HAXOATCS B JABYX(a3HOM COCTOSIHUHY;
- TEOMETPUUECKOE MECTO TOUEK Havaja KPUCTAIUIM3AINY BCEX CIUIaBOB, HE3aBUCUMO OT COCTaBa;

- KpHBasi, BbIIIIE KOTOPOH BCE CIIaBbl, HE3aBUCHMO OT COCTaBa, HAXOSATCS B TBEPAOM COCTOSHHH.

19. Haubonpelt KOppO3NOHHOM YCTOWYMBOCTHIO 00IAIaeT CIEAYIOIIUI METaILT:
- Me/Ib;

- XpoMm;

- JKEIe30.

20. XuMHu4ecKkre CBOMCTBa MaTEPUasIOB OMPEICIISIOTCS
- 3JIEMEHTapPHBIM XUMUYECKHM COCTaBOM,;

- TUIIOM XUMHUYECKO# CBSI3H;

- KOHILIEHTpaluel HoCUTeNnen 3apsaaa.

21. Conupmyc — 3TO CIUIOIIHAS MIpsiMast IMHUS Ha TUarpaMMe COCTOSIHHS CIIJIaBOB BHJIA

- XUMHYECKHE COeTMHEHUS;

- TBEpJIbIE PACTBOPHI C OTPAHUUEHHOMN PaCTBOPUMOCTHIO 000MX KOMIOHEHTOB B TBEPJIOM COCTOSIHUU;

- TBEpJIbIC PACTBOPHI C HEOTPAHUICHHOW PACTBOPHUMOCTHIO 000MX KOMIIOHEHTOB B TBEPJOM COCTOSHUH;
- MEXaHUYECKHE CMECH.

22. J1511 KpUCTAJUTMYECKOTO COCTOSHUSI BEIIECTBA XapaKTePHbI:

- BBICOKasl 3JIEKTPOIIPOBOIHOCTD;

- aHM30TPOTIHSI CBOWCTB;

- BBICOKasl TNTACTUYHOCTH;

- KOPPO3UOHHAs yCTOMYMBOCTb.

23. TBeproe Teno, mpeacTaBIsAiomee o000l COBOKYITHOCTh HEOPHEHTHPOBAHHBIX OTHOCUTEIBHO APYT IPyra 3epeH-KPHCTAJUIUTOB,
npeacTaBiIsieT COO0H:

- TEKCTYpY;

- TTOJIMKPHUCTAILT;

- MOHOKPHCTAJILT;

- KOMIIO3HULHIO.

24. Kpucramt popMupyeTcs ITyTeM NPaBIIIBHOTO TOBTOPEHUSI MUKPOYACTHII (ATOMOB, HOHOB, MOJIEKYJT) TOJIBKO IT0 OJXHON
KOOpJMHATE:

- BEPHO;

- BEPHO TOJIBKO JJIs1 MOHOKPHCTAILIOB;

- HEBEPHO;

- BEPHO TOJBKO ISl TOJUKPHCTAILIOB.

25. I aMmop(QHBIX MaTepHaIoB XapaKTePHO

- Hanuuue (PUKCUPOBAHHON TOUKH IUIABIICHUS;

- HaJau4Me TEeMIEPaTypHOIo MUHTEpBaa IIaBICHNUS;
- OTCYTCTBHUE CIIOCOOHOCTH K PACIIIABIICHUIO.

26. BCH.ICCTBO, COCTOAIICE U3 aTOMOB OJTHOI'O XUMHUYCCKOI'0 3JICMCHTA, Ha3bIBACTCA:
- XUMHUYCCKH YHUCTBIM,

- XUMHUYECKHU TPOCTHIM;

- XUMHUYCCKUM COCANHCHUCM.




27. BeH.leCTBO, COCTOAIIECC U3 OAHOPOAHBIX aTOMOB MJIM MOJICKYJI, U COACPIKAIIEC HEKOTOPOEC KOJIMYICCTBO APYroro BEIICCTBa, HE
IMPEBLIIIAIOMICC 3aJAHHOI'O 3HAYCHU A, HA3bIBACTCA:

- XUMHUYCCKH YHUCTBIM,

- XUMHUYECKU MPOCTHIM;

- XUMHUYECKUM COCANHCHUECM.

28. YkaxuTe BUA TOUCUHBIX CTATHUCCKUX Ae(PEKTOB KPUCTATIIMUECKOH CTPYKTYPBL:
- INCIIOKALINH;

- BaKaHCHH;

- (DOHOHBI.

29. YKaKuTe OJJHO U3 OCHOBHBIX XapaKTEPHCTHK CTPYKTYPhl MaTepHaa:
- KOHIIEHTpaLusl HOCUTENEH 3apsna;

- CTCHICHD YIIOPAAOYEHHOCTH PACHIOJIOKEHUS MUKPOIACTHULL;

- BJIEKTPOIPOBOHOCTb.

30. CtocoGHOCTh HEKOTOPBIX TBEPABIX BEIIECTB 00Pa30BhIBATH HECKOJIBKO TUTIOB KPHCTAILTMUECKUX CTPYKTYP, YCTOMYMBBIX TIPU
Pa3NUYHBIX TEMIIEpaTypax U JaBJICHHSX, HA3bIBACTC:

- TOTIMMOP(PH3MOM;

- TIOJISIpU3aLueH;

- aHU30TOIIHEI;

- U30TPOMHEM.

5.4. MeToauka oueHKH OCBOEHUS JUCUUILIMHBI (Moayis, npakTuku. HUP)

HpI/I OICHKE PE3YJIbTATOB BbITIOJIHCHU JIOMaITHen pa60TLI HCIIOJIB3YETCA 6I/IHapHaﬂ CHUCTEMa, KOTOpasa npeaycMaTpuBacT
CJICAYIOIIUC PE3YIIbTAThl U KPUTCPUHN OLICHUBAHUA:

PesynbTar oneHuBanus Kputepuu ouenku
«3aYTEHO»: BrinonHeHs! Bce 3aJaHusl JOMalIHed paboThl, THOO0 AOMyIIEeHbl He3HAYHTEeNbHbIE OUIMOKH IPHU BBIMOIHEHHUU.
«HE 3aYTEHO»: CTyneHT He BBINOJIHUI WM BBIOJHWI HENPAaBUIGHO 33JaHUs JJOMAIIHEH paOoTEL.

OreHKa pe3ynbTaToOB YK3aMeHa OCYIIECTBIIETCS 110 OaTbHOM CHCTEMe (KOTIMIHOY, «XOPOIIO», «YAOBICTBOPUTEIHHOY,
«HEYJIOBIETBOPUTEIBHOY). DK3aMEH CUNTAETCS IPOHIEHHBIM YCIICIITHO, €CIIH IPH €ro MPOBEACHHHU II0JTy4eHa OL[CHKA He HIDKE
«yIOBJIETBOPUTEIBHOY.

ITpu moBexeHnN SK3aMeHa B MUCHMEHHOH (hOpMe KPUTEPUSIMH OLICHKH SBIISTFOTCS

«OtauuHO»: Ooba Bompoca Omirera M3I0XKEHBI IMOTHO (B paMKax IPOrpaMMBI Kypca HIIH JEKIIHOHHOTO Kypca) U TOYHO.
CrocoOHOCTh CaMOCTOSITENBHO MBICIHTD, SICHO M TIOCE0BATEILHO U3JaraTh CoAepKaHue 0TBeTa, yMeHHe 0000IIaTh MaTepuall,
JenaTh BbIBOABL. [IpaBritbHbEIC OTBETHI HA JIOMOIHUTEIBHBIE (TPOBEPOYHBIC) BOIIPOCH B paMkax Owmiera. [TonpobHoe H3noxeHue
OCHOBHBIX NOJIO)KEHHH oTBeTa B JIucTe ycTHOTO ompoca.

«Xopoox»: O0a Bompoca MM OJMH U3 HUX B IIEJIOM PACKPBITHI, HO M3JI0XKEHBI HEOCTAaTOYHO MOTHO (He MeHee, 4eM Ha 80
—90 %), m00 B OTBETE COAEPHKATCS HETOYHOCTH (B MMEHAX, XPOHOJIOTHH, B HA3BAHUH TEPMUHA IIPY TIOHUMAHUH €TO CYTH H T.1.).
Hanname moctaTouHo MOIpOoOHKIX 3amucei B JIMCTe yCTHOTO ompoca.

«Y IOBIETBOPUTEILHO»: W3noxxeHne Kaxa0ro Bompoca B He MeHee, 9eM Ha 60 %, rpyOble OmMOKH B IEPHOIU3AIIX,
K1accu(UKaIUsIX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHHe 0AHOTO U3 BOIIPOCOB MOKET OBITh KOMIEHCUPOBAHO APYTUM
BOIIPOCOM (Ha YCMOTpPEHHE MPeNnoJaBaTelsl) IpH COOTBETCTBYIOIIEH 3anucH B JIucte ycTHoro onpoca. HenocnenosarensHoe
M3JI0KEHNE MaTepuala, HEyMEeHHE IeNIaTh BEIBOIHI.

«HeynoBiaeTBOpUTEITHHON: OrtcyrcrBue 3ammcei B JIucte ycTHOTO Ompoca, 0OTKa3 OT OTBETa, MOJAMEHa OJHOTO BOIpoca
JApYyruM, Halnu4ue mmnapranku. MznoxxeHue BonpocoB MeHee, 4eM Ha 60 %. HesHaHue OCHOBHBIX HOHATHH U MOJIOKEHUH TEMBIL.
HecnocoOGHOCTE CBS3HO M3JIOKUTH MaTepHall.

IIpu moBeneHnn 3k3aMeHa B (hOpMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTECPHUAMH OLICHKH SIBIISIOTCS:

«OTnu4HO»: Iomyuenue 6onee 90 % OGanugoB MO TECTY MpPHU BHINOJHEHUH TECTa 3@ PETTAMEHTUPOBAHHOE BpeMs
«Xopo1oy: Honyuyernue ot 75 mo 90 % OaUIOB IO TECTY IPHU BBHIMOJHEHHH TECTA 32 PEIIIAMCHTHPOBAHHOE BPEMs

«Y IOBJIETBOPHUTEIHLHON: IMomygenue ot 50 mo 75 % GaIOB O TECTY MPH BHIMOJIHEHHN TECTa 32 PETJIAMEHTHPOBAHHOE
BpeMs

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOPBI, COCTABUTEIH 3arnaBue Bubanoreka W3narenbcTBO, TOM, 371. aapec
JI1.1 | C.1.Boroayxos, Kypc maTepuanosenenus B M.: Mammnoctpoenue, 2003,
B.®.I'pedenrok, BOIIPOCAX W OTBETax: Ydel.
A.B.Cunroxun nocobue
JI1.2 |Ilox pen. Martepuanosenenue: Y 4eOHUK M.: MI'TY um.H.D.baymana, 2008,
b.H.Ap3amacoBa




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
CTYyZAEHTaMu ¢ ucnojib3oBanueM Microsoft Teams nnu Zoom. KoHTposb pe3ynbTaToOB BHEAYAUTOPHOI caMOCTOSITENbHOM paboThI
OCYIIIECTBISICTCS B IIPEAeax BpeMEHH, OTBEJCHHOTO Ha 00s13aTeIbHBIC YIeOHBIC 3aHATHA 10 TUCIUIUIMHE Ha MTPAKTHYCCKUX ,
1a00paTOPHBIX 3aHATHSIX.




