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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

Bbnoxk OIT: b1.B

. 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 | Teopus aBTOMaTHYECKOTO yIPABICHUS

2.2.2 |udpoBas u aHAIOTOBAs ICKTPOHUKA

2.2.3 |DnekrpuyecKue MalIMHbI

2.2.4 |IIpou3BOICTBEHHAs MPAKTHKA MO MOIYYEHHIO MPO(PECCHOHATBHBIX YMEHUH U OTBITa MPO(PECCHOHANBHON AEATEIbHOCTH

2.2.5 |CunoBas 31eKTpOHUKA

2.2.6 | Teopus aMeKTpOIpPUBOAA

2.2.7 |O6mas 3HEpreTHKa

2.2.8 | CucreMsl ynpaBiaeHUs MEKTPOIPUBOIOB

2.2.9 |OnexrpocHabXeHNE MPOMBIIUICHHBIX TPEIIPHATHH

2.2.10 | ABToMaTH3anus METAUTyPTHYECKOT0 MTPOU3BOICTBA

2.2.11 | ABTomaru3anusi TEXHOJIOTHYECKUX MPOIIECCOB

2.2.12 | ABToMaTu3MpOBaHHBIN AMEKTPOIIPUBO]I TUIIOBBIX TPOU3BOICTBEHHBIX MEXaHU3MOB

2.2.13 |TocynapcTBeHHas UTOTOBas ATTECTAIUS

2.2.14 |llpeanuruioMHast IpaKTHKA

2.2.15 | OneKkTponpuBOa B TEXHOJIOTHSIX

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMHA

IK-2: Cnocoben MPOEKTUPOBATH CUCTEMBI JICKTPONPUBO/IAa U ABTOMATU3UPOBAHHBLIC CUCTEMbI YIIPABJIECHUA C
HCII0JIb30BAHUEM ].ll/lq)pOBbIX TEeXHOJIOTHii

3HaTh:

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

OIIK-4: CnocoGen MpoeKTHPOBATHL H Pa3padaThIBaTh MPOAYKIMIO, MPOIECCH] H CHCTEMBI, COOTBETCTBYIOLINE MPOQHITIO
MOATOTOBKH, HCMO/Ib30BATh CBOMCTBA KOHCTPYKIIMOHHBIX M JIEKTPOTEXHHYECKHX MAaTePHAIOB B pacyeTax NapaMeTpoB U
PEKMMOB 00HeKTOB MPO(eCCHOHATBHOI 1esITeTbHOCTH, NPUMEHATh 3HAHUE YKOHOMUYECKHX, OPTaHU3ALUOHHBIX U
ynpaBJieH4eCKHX BOIPOCOB NPH YIPABJIeHHH MPOEKTAMHI

3HaThb:

OIIK-4-31 oCHOBBI MaTepUaIOBEACHUS U TEXHOJIOIUU KOHCTPYKLIIMOHHBIX MaTEPUAIIOB

IK-2: Cnocoben MPOEKTUPOBATH CUCTEMBI JJICKTPONPUBO/IAa U ABTOMATU3UPOBAHHBLIC CUCTEMbI YIIPABJIECHUA C
HCII0JIb30BAHUEM ].ll/lq)pOBbIX TEeXHOJIOTHii

YMmerb:

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

OIIK-4: CnocoGen MpoeKTHPOBATHL H Pa3padaThIBaTh MPOAYKIMIO, MPOIECCH] H CHCTEMBI, COOTBETCTBYIOLINE MPODHITIO
MOATOTOBKH, HCMO/Ib30BATh CBOMCTBA KOHCTPYKIIMOHHBIX M JIEKTPOTEXHHYECKHX MAaTEPHAIOB B pacyeTax NapaMeTpoB U
PEKMMOB 00BHeKTOB MPO(eCCHOHATBHOI 1esITeTbHOCTH, NPUMEHATh 3HAHHE YKOHOMUYECKHX, OPTaHU3AUOHHBIX 1
ynpaBJieH4eCKHX BOIPOCOB NPH YIPABJIeHHH NMPOEKTAMU

YMmerb:

OIIK-4-Y1 onepupoBaTb OCHOBHBIMH OHATUSMU U ONPEACICHUAMU.




IIK-2: Cnioco0eH NpoeKTUPOBATHL CHCTEMBbI JJIEKTPOIIPUBO/A H ABTOMATU3HMPOBAHHbIE CUCTEMbI YIIPABJICHHS €
HCIO0JIb30BaHHeM HU(POBBIX TeXHOJIOTUii

Baanernb:

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

OIIK-4: Cnoco0eH NPoeKTHPOBATHL U pa3padaThIBATh NPOAYKINIO, IPOLECChI H CHCTEMbI, COOTBETCTBYIONINE NPOGHII0
MOATOTOBKH, HCMOJIb30BATH CBOMCTBA KOHCTPYKIMOHHBIX M JIEKTPOTEXHHYECKHX MATEPHAJIOB B pacyeTax napaMeTpoB U
PEKHMOB 00BHeKTOB MPO(eCCHOHATBHOI 1esITeTbHOCTH, NPUMEHATh 3HAHHE YKOHOMUYECKHX, OPTAHU3AUOHHBIX 1
yHpaBJleHYeCKHX BONPOCOB MPH YIPaBJeHHU MPOEKTAMH

Baanernb:

OIIK-4-B1 mMeToaukaMu BEIIIOJTHEHHS pacyeTOB MPUMEHHUTEIBHO K UCTIOJIF30BAHHIO SJIEKTPOTEXHNYECKUX M KOHCTPYKIIMOHHBIX
MaTepHaoB

4. CTPYKTYPA U COJEPKAHHUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanne KM Boinosn
3aHATHS TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIHii pecypchbl padoThI
Pa3gen 1. Beenenne
1.1 ITpeamer xypca 3 1 OIIK-4-31 JI1.1J11.2
«MarepuanosejcHue. OIIK-4-Y1 JI1.3J11.4
TexHonoruu OIIK-4-B1 IIK- JI1.5
KOHCTPYKIITUOHHBIX 2-31 TIK-2-VY1 JIT1.6J12.1
MaTEpHaJIOB), €TO MECTO B I1IK-2-B1 JI2.2713.1
cucreme JI3.3
ANEKTPOTEXHUIECKOTO 2103253 54
obpazoBanus. /Jlex/
Pa3gen 2. IIpoBogHHKOBBIE
MaTepuaJbl
2.1 CBepx NPOBOAHUKY. 3 4 OIIK-4-31 JIL.1J11.2
Hemerannuueckue OIIK-4-Y1 JI1.3 J11.4
MPOBOJHUKOBBIE OIIK-4-B1 IIK- JI1.5
Matepuaisl /Jlex/ 2-31 [IK-2-V1 JI1.6J12.1
[IK-2-B1 JI2.2J13.1
JI3.3
D192233 54
2.2 [IpoBogHUKOBBIE 3 3 OIIK-4-31 JIT.1JI1.2
marepuainsl /IIp/ OIIK-4-V1 JI1.3711.4
OIIK-4-B1 IIK- JI1.5
2-31 TIK-2-Y1 JI1.6J12.1
[K-2-B1 JI2.2713.1
JI3.3
21 322 23 B4
23 Merouka BEIOOpa MaTepra 3 2 OIIK-4-31 JI1.1J11.2 I'pynnossie KM1 P1
JUIsL U3TOTOBIICHUS YKAa3aHHOM OIIK-4-V1 JI1.3J11.4 3aHSITHSA
neranu /J1a6/ OIIK-4-B1 JI1.5
JI1.6J12.1
JI2.2713.1
JI3.3
2102223354
2.4 [ToaroroBka oTyera mo 3 4 OIIK-4-31 JIT.1JI1.2 KM1 P1
nabopaTopHoit paboTe OIIK-4-V1 JI1.3 J11.4
Nel /Cp/ OIIK-4-B1 J1.5
JI1.6J12.1
JI2.2713.1
J3.3
21222354
2.5 TemmnepaTypHbIi 3 5 [MK-2-31 TIK-2- | JI1.1 JI1.2 I'pynnossie
ko duruentT, ynensHoe V1 IIK-2-B1 JI1.3J11.4 3aHATHUS
COIIPOTHUBJIEHUE U J1.5
MIPOBOIUMOCTH JI1.6J12.1
MPOBOIHUKOB /J1a6/ J12.2J13.1
JI3.3
D122033 54




2.6 ITogroroBka oTyera 1o TIK-2-31 T1K-2- JI1.1 J11.2
nabopaTopHoii paboTe V1 IIK-2-B1 JI1.3J11.4
Ne2 /Cp/ J1.5

JI1.6J12.1
J12.2J13.1
J3.3
D1 9233 54

2.7 CrtpoeHue BelecTna, ux OIIK-4-31 JI1.1 JI1.2
KJaccu(uKaIys. OIIK-4-V1 JI1.3J11.4
[IpoBogHMKOBBIE OIIK-4-B1 IIK- JI.5
Marepuaisl. /Cp/ 2-31 [IK-2-Y1 JI1.6J12.1

IK-2-B1 JI2.2713.1
J3.3
21 322 23 54
Pazgen 3.
IMoaynpoBoaHMKOBbIE
MaTepHasbl

3.1 CBoiicTBa NOIYPOBOAHUKOB. OIIK-4-31 JIT.1 JI1.2
[IpocThie nonynpoBOIHUKH, OIIK-4-V¥1 JI1.3J11.4
MOJIYIIPOBOTHUKOBBIE OIIK-4-B1 TIK- JI1.5
coequHenus. /Jlex/ 2-31 IIK-2-V1 JI1.6J12.1

[1K-2-B1 J12.2J13.1
J3.3
D12233 54
32 IomynpoBoJHUKOBBIE OIIK-4-31 JI1.1J11.2
MaTepuaisl /TIp/ OIIK-4-Y1 JI1.3 J11.4
OIIK-4-B1 IIK- J1.5
2-31 TIK-2-Y1 JI1.6J12.1
I1K-2-B1 J12.2J13.1
J3.3
2192203354
33 ®da3oBas Auarpamma OIIK-4-31 JI1.1 JI1.2 I'pynmossie
cocTosiHuA MaTepuana /J1a6/ OIIK-4-Y1 JI1.3 J11.4 3aHATH
OIIK-4-B1 J1.5
JI1.6J12.1
JI2.2713.1
J3.3
21392 23 54

34 [ToaroroBka otuéra 1Mo OIIK-4-31 JI1.1 J11.2
nabopaTopHoit paboTe OIIK-4-V1 JI1.3 J11.4
Ne3 /Cp/ OIIK-4-B1 J1.5

JI1.6J12.1
JI2.2713.1
J3.3
213233 54
Pa3nen 4.
JudnekTpuyeckue
MaTepUaJbl

4.1 DJeKkTpuyecKue, OIIK-4-31 JIL.1J11.2
MEXaHHYECKHUE, TEIUIOBEIE, OIIK-4-V1 JI1.3J11.4
BJIAKHOCTHBIE U OIIK-4-B1 TIK- JI1.5
(hH3HKOXUMUYECKHE 2-31 TIK-2-Y1 JI1.6J12.1
CBOMCTBA. TIK-2-B1 JI2.2J13.1
DNEKTPOU3OISILIMOHHBIC JI3.3
TUTACTMAcCHI, (pebrupoBaHbIe 0102223354
Mmatepuansl. /Jlex/

4.2 Marepuassl Ha OCHOBE OIIK-4-31 JIT.1J11.2
Kay4yKa, JIaKH, IMaJIy, OIIK-4-V1 JI1.3J11.4
dmrocer. XKunkue OIIK-4-B1 TIK- JI1.5
JUDJIEKTPHUKH, Ta3000pa3HEIE. 2-31 TIK-2-V1 JI1.6J12.1
AKTHBHBIC JTUIJICKTPUKHU: T1IK-2-B1 J12.2J13.1
CUTHETOAUNIIEKTPUKHY, JI3.3
anexrperst. /I1p/ 012223354




43 SIBienue rucrepesuca. 3 5 MK-2-31 TIK-2- | JI1.1 J11.2 I'pynnossie
[ToTepy B MarHUTHBIX V1 IIK-2-B1 JI1.3J11.4 3aHITHS
Matepuanax /Jad/ J1.5

JI1.6J12.1
JI2.2J13.1
JI3.3
013233 54

4.4 INoaroroska oTuera no 3 8 TIK-2-31 TIK-2- | JI1.1 JI1.2
nabopaTopHoil paboTe V1IIK-2-Bl JI1.3 J11.4
Ne4 /Cp/ JI1.5

JI1.6J12.1
J12.2J13.1
JI3.3
31 352 33 54
Pa3gen 5. MarautHble
MaTepuaJbl

5.1 OCHOBHBIE XapaKTEePUCTUKI 3 4 OIIK-4-31 JI1.1J11.2 P5
MAarHUTHBIX MaTEPUaJIOB, UX OIIK-4-V1 JI1.3J11.4
kraccuukanus. /JIex/ OIIK-4-B1 IIK- J1.5

2-31 [IK-2-¥1 JI1.6J12.1
[IK-2-B1 JI2.2J13.1
JI3.3
31 352 353 54
5.2 MarsuTHble MaTepUabl. 3 4 OIIK-4-31 JI1.1J11.2 I'pynnossie
Meroauka pacuera /IIp/ OIIK-4-Y1 JI1.3J11.4 3aHATUSL
OIIK-4-B1 IIK- JI1.5
2-31 [IK-2-¥1 JI1.6J12.1
[K-2-Bl J12.2J13.1
JI3.3
2102223354

53 MarsuTHO TBepIbIE, 3 4 OIIK-4-31 JI1.1JI1.2 I'pynnossie PS5
MAarHUTHO MSTKHE OIIK-4-Y1 JI1.3J11.4 3aHATUSA
MaTepHabl A1 HU3KO OIIK-4-B1 IIK- JI1.5
YaCTOTHBIX U BBICOKO 2-31 IIK-2-V1 JI1.6J12.1
4JacTOTHBIX noneit. /TIp/ [1IK-2-B1 JI2.2J13.1

J3.3
21222354
54 Brinonnenue gomarHei 3 8 OIIK-4-31 JIL.1JI1.2 PS5
pa6otsr /Cp/ OIIK-4-V1 JI1.3 J11.4
OIIK-4-B1 IIK- J1.5
2-31 1IK-2-V1 JI1.6J12.1
[IK-2-B1 JI2.2J13.1
JI3.2J13.3
013233 24
5.5 IMonroroBka k sx3ameny /Cp/ 3 15 OIIK-4-31 JIL.1J11.2 KM5
OIIK-4-Y1 JI1.3 J11.4
OIIK-4-B1 IIK- J1.5
2-31 [IK-2-V1 JI1.6J12.1
[IK-2-B1 JI2.2J13.1
JI3.3
013233 54
5.6 ITposenenue 3 36 OIIK-4-31 JI1.1J11.2 KM5
9K3aMeHa /DK3aMeH/ OIIK-4-Y1 JI1.3 J11.4
OIIK-4-B1 IIK- JI1.5
2-31 [IK-2-¥1 JI1.6J12.1
[IK-2-B1 JI2.2713.1
JI3.2J13.3
31 352 353 54

5. ®OHJ OHEHOYHBIX MATEPUAJIOB




5.1. KonTpoabHble MeponipusTus (KOHTPOJIbHAs padoTa, TeCT, KOJUIOKBUYM, 3K3aMeH M T.I), BONIPOCHI 1J1s

CaMOCTOSITEJIbHOI MOJATOTOBKH

IIpoBepsiemsbie
Kon KontponsHoe
KM MepOTIpUsTHE HHIMKATOPBI Bonpocs! 11 oAroTOBKU
KOMIIETEHITNH

KM1 JlaGopatopHas OIIK-4-31;0I1K-4- 1. 175t yero UCONb3YIOTCA CIUIABBI TYTOIIABKUX U OJIarOpOIHBIX
pabota Nel VY1;0I1K-4-B1 METaIOB?
Mertoanka BeIOOpa 2. Kakue BemniecTBa OTHOCAT K IMPOBOJHUKAM BTOpPOro poja?
MaTtepuan I 3. Kakas u3 craneit siBiasieTcss HU3KOYIJIEPOAUCTON KaueCTBEHHOM
H3TOTOBJICHHUS KOHCTPYKLIMOHHOH cTanpio?
YKa3aHHOM Aeranu 4. Kak Ha3BIBAIOT CTIIOCO0 MOIYyYEHHS CIIOKHBIX IT0 KOH(UTyparmn

TOHKOCTEHHBIX OTIMBOK?

KM2 JlaGopaTopnas MK-2-31;I1K-2- 1. B ueM cocTouT paznuyue TeMiiepaTypHoro koadduiuenrta
paboTa Ne2 Y1;IIK-2-B1 COTIPOTHUBJICHHUSI METAIIJIOB U TOJIYITPOBOIHUKOB?
TemnepaTypHbIit 2. B uem cocTOUT OT/IHYHNE 3IEKTPUIECKUX CBOMCTB MOIYIPOBOIHUKOB
K03 GHUIIUEHT, U METaJIoB?
yaenbHoe 3. 3anuiuTe BhIpaKeHHe, MOKa3bIBatolee 3aBUCUMOCTD
CONPOTHUBIICHUE U COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.
MIPOBOJIUMOCTH 4. 3anummuTe BRIpaXEHUE IS TEMITEpaTypHOTO K03 duIreHTa
MIPOBOTHUKOB COTIPOTHUBIICHUS METaJlIa M YKaXKUTE €T0 Pa3MEPHOCTH B CHCTEME

enunur CHU.

KM3 JlaGopatopHas OIIK-4-31;0I1K-4- 1. ITepeuncnuTe pa3HOBUIHOCTH XUMHUKO-TEPMHUECKON 00pabOTKH.
pabota Ne3 dazoBas | V1;0I1K-4-B1 2. Yrto Takoe quarpaMma COCTOSIHHSI BelecTBa?
JarpaMmma 3. VkaxxuTe BUA TOUSUHBIX CTATHUECKHUX NEPEKTOB KPUCTATUINIECKOM
COCTOSIHUSA CTPYKTYpBI.
MaTepHuaia 4. Ilpn KakuX TeMIIepaTypax BO3MOXEH ITPOIECC KPUCTAILTH3AIIIH?

KM4 JlabopaTopnas [IK-2-31;I1K-2- 1. Yto Takoe 3eKTpHUeCKUid 1 MATHUTHBIN AUTIONn?
pabora Ne4 Senenune | Y 1;IIK-2-Bl 2. Kak onpenemnstoTcst UX AUTONBEHBIC MOMECHTHI?
rucTepesuca. 3. Yto Takoe BEKTOP MOJISIpU3ALUU?
ITotepu B 4. Kak ycTpoeHO MoJIipu30BaHHOE BELIECTBO HAa MOJIEKYISIPHOM
MarHUTHBIX ypoBHE?

Marepuaiax




KMS5

DK3aMeH

OIIK-4-31;011K-4-
V1;0IK-4-B1;TTK-2
31;TIK-2-V 1;[TK-2-
BI

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
paBoTH paBoTH HHIUKATOPbL ConepxxaHue pabOTHI
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 OIIK-4-31;0I1K-4- 1.HazoBute u3BecTHbIe Bam BeriecTBa, 001agaronme CBOMCTBOM
pabota Ne3 dazoBas | V1;0I1K-4-B1 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 IK-2-31;11K-2- 1.KakuMu nmapameTpamMu XapaKTepH3yIOTCSI MarHUTHBIE MaTepUAaIbI?
pabota Ne4 fAsnenne |V 1;I1K-2-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
anekTporexHuuecku | Bl 3amada Ne3 Pacuer 1 BEIOOp TEIIOBOTO peie
XU 3agaga Ne4 Pacuer repkOHOBOTO perte
KOHCTPYKLIMOHHBIX 3amaua NeS OnpezeneHue CONPOTUBIECHHS U HATPY304HOM
Marepuanos"” CTIIOCOOHOCTH PE3NCTOpa

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

Oo6pa3zerr 3ajannii 17151 SK3aMeHa, MPoBoAuMoro auctaHinoHao B LMS Canvas (OI1K-4-31,Y1,B1; T1K-2-31,V1,B1):
1. ArperatHoe COCTOSIHUE IIPOBOJIHUKOB:

- TBEPIOE, JKUAKOE;

- TBEPIIOC;

- TBEPIIOE, KUJIKOE, COCTOSTHIE HOHU3UPOBAHHOTO Ta3a;

- XHJKOE, 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
I1.1 |IIO Mathcad 14.0 University Classroom Perpetual
1.2 |IIO Micro-Cap 10 Evaluation
I1.3 |IIO Microsoft Teams
1.4 |IIO Zoom
I1.5 |IIO 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 VYuebHas mabopatopust (xommbroTepHbIH | Kommbrorep B cOope, 13 mT.

KJacc) Ka6uner KypCOBOTO u | Kononku Genius SP-S110, 1 .

JUIUIOMHOTO npoekTupoBaHus, | [Ipoekrop Acer ¢ moTomouHbIM KperieHueM P5206(3D), 1
CaMOCTOSITENBHOH pabOTHI O0yJaromMXcs | IIT.

Oxkpan Lumien Eco Picture 200x200 cm, 1 mr.

Kommyrarop D-Link 16mopr, 1 mT.

Beb-xamepa Logitech, 1 m.

CTon KOMIIBIOTEPHBIH, 12 mT.

Crou yueHHYEeCKUH, 7 IIT.

Cryn y4eHU4YecKHid, 25 mr.

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

B mporiecce n3ydeHns TUCIUILIHBI BRICIAIOT JIBa BUIA CAMOCTOSTEINEHON pabOoTHL: - ayTUTOpHAS; - BHEAyAUTOPHAs. AyITUTOpHAas
caMoCTOsITeNIbHas paboTa 10 TUCIUIIIHHE BRIOTHACTCS HA YIeOHBIX 3aHATHAX 0] PYKOBOJCTBOM IIPETIOIaBATENs.
BreayautopHas camocTosITenbHas paboTa - IaHupyeMasi yueoHasi paboTta oOy4yaromumcst, BBIIOTHAeMas: BO BHEAYIUTOPHOE
BpeMs 10 33/IaHUIO ¥ IPH METOANYECKOM PYKOBOJICTBE MPETIOaBaTells, HO 0€3 €ro HelOCPEeCTBEHHOTO YJacTHsI.
CamocTosTenbHas padoTa, He IPEeayCMOTPEHHAS TPOTpaMMOil y4eOHOH TMCIUIUIHHEL, PAaCKPHIBAIONIEH N KOHKPETH3NPYIOIIEH ee
coJiepkaHue, OCYIIECTBIIACTCS 00yIaOMUMC HHUIIMATHBHO, C IETBI0 PeaTH3allil COOCTBCHHBIX yUeOHBIX M HAYYHBIX HHTEPECOB.
st 6onee 53p(heKTUBHOTO BBIIOJIIHEHHSI CAMOCTOSATENBHOM PabOTHI 110 AUCIUIUIMHE MTPENoIaBaTeNlb PEKOMEHAYET HCTOYHUKY IS
paboTHI, XapaKTepu3yeT HanoOoJee palnoHATEHYI0 METOIUKY CAMOCTOSTEIFHOM pabOTHI, IEMOHCTPHPYET paHee BHIIOTHECHHBIE
oOydaromuMucs paboTs! U T. II. BUIBI 3a1aHwil U BHEAYJUTOPHOI CaMOCTOSTENBHOMH paboThI, HX COJEPKaHNE U XapaKTep MOTYT
UMETb BapUaTUBHBII U I PepeHIIUPOBAHHBIN XapaKTep, YIUThIBATh HHANBHIYAIbHBIE 0COOEHHOCTH 00Yy4aloIerocs.
CamMocrosTenbHast paboTa MOKET OCYIIECTBISTHCS HHANBUIYAIBHO WM TPYHIIAMHU CTYICHTOB online (paboTa B 31eKTPOHHON
nHpopMannonHo-oopaszoparensHoii cpene HUTY «MUCuCy» (OQUOC), 9acThio KOTOPOIt HEMOCPEACTBEHHO TpeTHA3HAUYCHHOM IS
OCYIIECTBIECHH 00pa30BaTEIBHOTO Ipolecca ABIIeTca DIeKTPOHHbIA 00pa3oBaTenbHbIi pecypc LMS Canvas.) 1 Ha 3aHATHAX B
3aBHCHMOCTH OT LI€JIH, 00beMa, KOHKPETHOH TEMAaTHKU CaMOCTOSITEIbHOH paboThI, ypOBHSI CIIOXKHOCTH. BOo3MOXHO IpoBenieHne
CHHXPOHHO pa0OTHI CO CTYIEHTaMH C ucrois3oBanreM Microsoft Teams mmi Zoom. KOHTpoIIb pe3ynbTaToB BHEAYIHTOPHOM
CaMOCTOSITEIIFHOI PabOTHI OCYIIECTBIIETCS B Ipe/ieslax BPEMEHH, OTBEACHHOTO Ha 00s3aTeNIbHbIC yaeOHbIe 3aHATHS 110
JMCLUIUIMHE Ha MMPAKTHYECKUX , JAOOPATOPHBIX 3aHITHIX.




