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k OITOIT BO 13.03.02 DneKTposHEepreTHKa U AIEKTPOTEXHUKA
DNEeKTPONPHUBOJI U aBTOMATHKA

Paboyas nmporpaMmMa JUCHUILIUHEI

DJIEeKTPOTEXHUYECKOE M KOHCTPYKIIHOHHOE
MaTepHuaJioBeIeHHue

3akpemeHa 3a nogpasaenenneM  Kadeapa 3siekTpoanepreTuku u 3jexkrporexHuku (HoBorpounkuii punmnasr)

Hanpasnenue noaroroBku 13.03.02 DnexTpoIHepreTUKa U 3IEKTPOTEXHUKA

O0pasoBarenbHast mporpaMma 13.03.02 DnexTpo3HepreTUKa U 3IEKTPOTEXHHUKA / DIEKTPOIPHBO H aBTOMATHKA
Kanugukanms Bakanasp

®opma o0yueHHs O4HAsA

O0mas TpyR0eMKOCTh 5S3ET Bunsl koHTpONs B ceMecTpax:

Yacos 1o yueOHOMY TUIaHY 180 JK3aMeH 3

KOHTPOJIbHAsA padora 3

Pacnpeneneﬂue YacCoB JUCHMIIJIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha 320
Kypee>) Hroro
Henens 19
Bun 3anaruit vl | PO | v PIl

Jlexumu 17 |17 (17 |17
JlaGopaTopHBIE 17 117 |17 |17
[IpakTuueckue 17 (17 |17 |17
Uroro ayn. 51 |51 [51 |51
KonrakrHas pabora 51 |51 |51 |51
Cam. pabota 102 (102 | 102 | 102
B tom umcie cam. pabora 60
B pamkax ®OC
Yachl Ha KOHTPOJIb 27 127 |27 |27
HUroro 180 | 180 | 180 | 180




IIporpammy coctaBuia(u):

be3 cmenenu, Cm. npenoo., benvix [lapva Bacuivesna

Pabouast mporpaMMa JHCIUIUIHHBL

aﬂeKTpOTeXHH'{eCKoe U KOHCTPYKIIMOHHO€ MaTepHaJIoOBeAcHUE

CocraBiieH Ha OCHOBaHMH y4eOHOTO TUIaHA:

13.03.02_24 Dnextposnepretuka u snmekrporexHuka IIpOIInA.plx, yrBepxkmeHHoro YdeneiM coseroM HUTY MUCHUC B
cocraBe cootBercTByromerd OITOIT BO 13.03.02 DOnexkTposHepreTka M SICKTPOTEXHHKA OJICKTPOTPUBOA M aBTOMATHKA
poTokou1 oT 27.11.2025 Ne68.

Pabouas mporpamma oo0peHa Ha 3aceJaHuN
Kadenpa 3sekrpodHepreruku u iekrporexuunku (HoBorponukuii puamnas)

IIpotokou ot 11.03.2026 r., Ne3.

PykoBonurens noapasznenenuss Maxupuna Pauca EBrenbeBHa.



1. HEJIX OCBOEHUSA

1.1 | Oenu ocBoenus nucuuiuinabl: @opMupoBanue 3HaHUM 0 MEXaHUYECKUX, TEIVIOBBIX, SJIEKTPUUYECKUX U MAarHUTHBIX
SIBIICHUSIX B MaTepUaax JIEeKTPOyCTaHOBOK; BEJIMUMHAX, XapaKTEPU3YIOIIMX OTH SBJICHHUS; 3aKOHAX, KOTOPBIM OHU
MTOAYMHSIOTCS; METO/IaX HAYYHOT'O IMO3HAHUS IPUPO/IBL.

1.2 | 3anaun:

1.3| - mpuoOpeTeHne CTyIeHTaMH MPAKTHYECKUX HABBIKOB B 00JacTH MaTepualioBeAeHUs U dPdexTuBHOH 00paboTKH
U KOHTPOJIA KauecTBa MaTEpPHaJIOB;

1.4]- H3YyUYCHUEC CTyACHTaMU IPOLECCOB U ﬂBJ'IeHPIﬁ, BO3HUKAIOIINUX B JJICKTPOTCXHHUYCCKUX MaTCpHaiaX moa
BOS]IGI:ICTBPIGM BHCIIHUX JICKTPOTCXHUUICCKUX U MAaIrHUTHBIX TOJIeH.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

biok OIT: B1.0

21 TpeboBanus k [lpeIlBa]Pl/lTeJIbHOﬁ NOJAr0TOBKe 00y4arolerocs:

2.2 Jucuuniunbl (MOAYJIH) U NPAKTHKH, AJI51 KOTOPHIX 0CBOEHUE JAHHOM IMCUUIJIMHBI (MOAYJIs1) HEOOXOAUMO KaK
npejuecTBylomnee:

2.2.1 |IloaroToBka K mporeaype 3amuThl U 3aIUTa BBITYCKHOW KBATH(QHUKAIIHOHHON pabOTHI

2.2.2 | ®u3nyecKUe OCHOBBI AEKTPOHUKH

2.2.3 | Teopust aBTOMaTH4E€CKOTO yIPABICHUS

2.2.4 | DxKoHOMHKA

2.2.5 |IIpaBoBeneHue

2.2.6 | YnpaBieHue NpOEKTaMU

2.2.7 |IIpon3BOACTBECHHBI MEHEHKMECHT

3. PE3YJIBTATBI OBYUYEHMUS IO JUCHUITVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMH
KOMIIETEHIIlUSIMH

YK-2: Cnioco0eH co0MpaTh H MHTEPIPETHPOBATH JAHHBIE U ONIPee/IaTh KPYI 3aa4 B paMKAaX I10CTaBJICHHOM LeJ/Iu,
BbIOMPATh ONTHMAJIbHbIE CIIOCO0bI PelIeHUs], HCXO0Ad U3 JeHCTBYIOLIHMX IPABOBLIX HOPM, HMEIOLIHMXCH PECypPCOB H
OrpaHH4eHHIi, yMeHHEe 000CHOBBLIBATh NPUHSATHIC PelICHHs

3HaTh:

YK-2-31 meTonuku noucka, coopa u 06padboTku HHGOPMANNH; aKTyalbHbIE pocCUiickue U 3apy0Oe:KHbIe HCTOYHUKH HH(pOpMaLun B
cepe npodecCHOHATBHON NS TEILHOCTH

OIIK-4: CnocodeH NpoeKTHPOBATH H Pa3padaThIBaTh MPOIYKIHNIO, TPOLECCHI M CHCTEMbI, COOTBETCTBYIOLIHE NPOdHIII0
MOATOTOBKH, HCMO0JIb30BATh CBOICTBA KOHCTPYKIHOHHBIX 1 3J1eKTPOTEXHHYECKHX MATEPHAJIOB B pacyeTax apaMeTpoB H
PeKUMOB 00beKTOB NPodecCHOHATBHOI 1eATeILHOCTH, IPHMEHATh 3HAHUE SKOHOMUYECKHX, OPTaHN3aANHOHHBIX U
ynpaBJeH4eCKHX BONPOCOB NPH YNIPABJICHHH MPOEKTAMHU

3HaThb:

OIIK-4-31 0cHOBBI MaTEpUAIOBEACHUS U TEXHOJIOTHY KOHCTPYKIIMOHHBIX MaTepUaloB

YK-2: Cnoco6eH co0upaTh 1 HHTePNPETHPOBATHL JAHHbIEC U ONpeeJaTh KPYT 3a1a4 B PAaMKaX IOCTaBJIeHHOM e,
BBIOHPATh ONTHMAJILHBIE CIIOCOOBI PeleHNs], HCXOAS U3 AeiCTBYIOIIMX MPABOBBIX HOPM, HMEIOLIUXCSI PecypcoB 1
OrpaHHYeHHIi, yMeHHEe 000CHOBBIBATH MPUHSATHIE PelICHUS

YMmerhb:

YK-2-Y1 npuMeHsATh METOAUKH MOUCKA, cOopa U 00paboTKK MH(GOPMAIMY; OCYIIECTBISTE KPUTUICCKUIT aHATIHM3 U CHHTE3
WHPOPMAITUH, TIOTYICHHON U3 Pa3HBIX HCTOYHUKOB; TPUMEHSITH CHCTEMHBIN ITOAXO0JI UTS PEIICHUS MTOCTABICHHBIX 33124

OIIK-4: Cnioco0eH MPOEeKTHPOBATH U Pa3padaThIBaTh NPOAYKIMIO, MPOILECCHI M CHCTEMbI, COOTBETCTBYIOIINE MPOPUITIO
NOAT0TOBKH, HCI0JIb30BATh CBOHCTBA KOHCTPYKIHOHHBIX M 3JICKTPOTEXHHYECKUX MAaTEPHAJI0OB B pacyeTax 1apaMeTpoB U
PeKUMOB 00beKTOB NMPO(eCCHOHATBHOI AeATeTbHOCTH, IPUMEHSITH 3HAHUE IKOHOMHYECKHX, OPraHU3aALMOHHBIX U
ynpaBJeH4YeCKHAX BOIMPOCOB MPH YNPABJIEHHH NMPOEKTAMHU

YMmerh:

OIIK-4-Y1 onepupoBaTh OCHOBHBIMH HOHITUSIMU H OIIPECICHUAMH.

YK-2: Cnioco6eH co6HpaTh 1 HHTEPNPETHPOBATH JaHHbIE H ONPEAEISTh KPYT 3a1a4 B paMKax IOCTaBJIeHHOH eI,
BBIOMPATH ONITHMAJIbHBIE CIIOCOOBI PelIeHN s, NCXOAS U3 IeHCTBYIOIIUX MPABOBBIX HOPM, HMEIOIHXCSI PECYPCOB 1
OrpaHUYeHHii, yMeHHe 000CHOBBIBATH MPUHATHIE PellleHHs

Baanern:

VK-2-B1 metomgamu momncka, cbopa 1 00paboTKH, KpUTHUSCKOTO aHAIHM3a M CHHTE3a HH(OPMAIIUI; METOIUKOH CHCTEMHOTO
NOJX0/1a AJsl peleHUs IOCTAaBICHHBIX 3a/1a4




OIIK-4: CniocoGeH NpoeKTHPOBaTh U Pa3padaTbiBATh NPOAYKIHIO, IPOLECCHI U CHCTEMbI, COOTBETCTBYIOLIHE NPOQUII0

NMOJAr0TOBKH, HCNO0JIb30BATh CBOIICTBA KOHCTPYKIHOHHBIX M 3J1eKTPOTEXHHYECKHUX MATepPHAJIOB B pacyeTax NapaMeTpoB M
PeXNIMOB 00bEKTOB NPodecCHOHATBHOI JesITeIbHOCTH, IPHMEHATh 3HAHUE IKOHOMUYECKHX, OPraHN3alHOHHBIX U
YIpPaBJIeHYeCKUX BONIPOCOB NP YNIPABJIeHUU NPOEKTAMHU

Buaangerts:
OIIK-4-B1 meTonnkamMu BBIIOIHEHUS pacu€TOB IPUMEHHUTEIBHO K UCIIOIb30BAHUIO SJIEKTPOTEXHUUECKUX U KOHCTPYKIIMOHHBIX
MaTepHalIoB
4. CTPYKTYPA U COAEP)KAHUE
Kox HaumenoBanue pa3aenoB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /BU]I 3aHATHS/ / Kypc HHINKATOPbI H 3L sieMble
KOMMeTeHIHii pecypchbl padoTsl
Paznean 1. IlpoBognnkoBbIe
MaTepHAaJIbI
1.1 BBoanas nekuus "O6mas 3 1 YK-2-31 VK-2- JIT.1J11.2
XapaKTepUCTHKa MaTepUalIOB Y1 VK-2-B1 JI1.3J11.4
€ 0COOBIMU (PH3UYCCKUMH OI1K-4-31 J1.5
coiictBamu" /JIex/ OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
212233
1.2 O6mue cBenenusi. OCHOBHBIC 3 4 VYK-2-31 VK-2- JIT.1J11.2
(PUBUKO-XUMHYIECKUE U V1 VK-2-B1 JI1.3J11.4
MeXaHU4ecKre CBOUCTBA, OIIK-4-31 JI1.5
knaccuukanys. Pacaer OIIK-4-VY1 JI1.6J12.1
TIPOBOJHUKOB. /JIek/ OIIK-4-B1 JI2.2J13.1
313233
1.3 MeTozp! pacueTa 3 3 VK-2-31 VK-2- | JI1.1JI1.2
MIPOBOJHUKOBBIX MaTE€pPHAJIOB: Y1 VK-2-B1 JI1.3J11.4
10 TOKY, T10 JIJTMHE, 110 OIIK-4-31 JIL.5
MomHOCTH. /TIp/ OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
212233
1.4 MeTouKka BEIOOpa MaTepra 3 2 VYK-2-31 VK-2- JIT.1J11.2 I'pynmossie P1
ISl U3TOTOBJICHUS YKa3aHHOU V1 VK-2-B1 JI1.3J11.4 3aHATUS
netanu /J1a6/ OIIK-4-31 JI1.5
OIIK-4-VY1 JI1.6J12.1
OITK-4-B1 J12.2J13.1
313233
1.5 TemmnepaTypHblit 3 5 YK-2-31 VK-2- JIT.1J11.2 I'pynnossie
KO3 (HULHUCHT, yIeIbHOES Y1 VK-2-B1 JI1.3 J11.4 3aHATHS
COTIPOTHBIICHHE U JIL.5
IPOBOJUMOCTb JI1.6J12.1
MpoBOJHHUKOB /J1ab/ J12.2J13.1
212233
1.6 CamocTosTeNbHOE H3yUeHUE 3 15 VK-2-31 VK-2- JIT.1J11.2
JIOIIOJIHATEJIBHOTO MaTepraa V1 VK-2-B1 JI1.3J11.4
10 TEMaM: CTPOCHHUE OIIK-4-31 JI1.5
BEIIECTBA, UX OIIK-4-VY1 JI1.6J12.1
KIaccudukanms, OIIK-4-B1 JI2.2J13.1
IIPOBOJHUKOBBIE 010293
Matepuainsl. /Cp/
Pazpnen 2.
IMosynpoBoaHNKOBBIE
MaTepHAaJIbI
2.1 OO6mue ceenenust. OCHOBHBIC 3 4 VK-2-31 YK-2- JI1.1 JI11.2
CBOICTBA MOTYTIPOBOTHUKOB. V1 VK-2-B1 JI1.3 J11.4
[TpunHIMn neicTBUs p-n- OIIK-4-31 JI1.5
nepexona. BapuatusHocTh OIIK-4-VY1 JI1.6J12.1
MOJYTIPOBOJHHUKOB. /JIek/ OIIK-4-B1 J12.2J13.1

013253




2.2 Meronuku pacuera 3 VK-2-31 YK-2- JI1.1 J11.2
MOJTYTIPOBOTHUKOBBIX Y1 VK-2-B1 JI1.3J11.4
Matepmios. /I1p/ OIIK-4-31 J1.5
OIIK-4-VY1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
31 32 33
2.3 ®da3oBas auarpaMmma 5 VK-2-31 VK-2- | JI1.1JI1.2 I'pynnoseie
cocrosiHUs Matepuaia /J1a6/ Y1 VK-2-B1 JI1.3 J11.4 3aHSATHS
OIIK-4-31 J1.5
OIIK-4-¥1 JI1.6J12.1
OIIK-4-B1 J12.2713.1
013233
Paznea 3.
JAudnexkTpuyeckue
MaTepHaIbI
3.1 OO6mue cBeeHus. 4 VK-2-31 YK-2- JIT.1J11.2
Ionspusanus JU3NEKTPUKOB. V1 VK-2-Bl JI1.3J11.4
CBolicTBa AUAIECKTPUKOB. OIIK-4-31 JI1.5
Kitaccuduxanms OIlK-4-VY1 JI1.6J12.1
JIAAJIEKTPUKOB T10 OIIK-4-B1 JI12.2J13.1
arperaTHOMy 212233
cocTosiHUIO. /JIex/
32 Meronuku pacuera 3 VK-2-31 VK-2- JIT.1J11.2
JIASJIEKTPAYECKUX V1 VK-2-B1 JI1.3J11.4
Matepuainos. /T1p/ OIIK-4-31 JI1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 J12.2713.1
0132 33
33 SIBneHue rucrepesuca. 5 YK-2-31 YK-2- JIL.1J11.2 I'pynnoseie
[ToTepu B MarHUTHBIX Y1 VK-2-B1 JI1.3J11.4 3aHITHS
Matepuanax /J1a6/ J1.5
JI1.6J12.1
J12.2J13.1
31 32 33
Paznen 4.
KoncTpykunonssie u
MArHUTHbIE MATePUAJIBI
4.1 OOmue cBeieHHs O 4 VK-2-31 VK-2- JIT.1J11.2 P5
KOHCTPYKIIMOHHBIX Y1 VK-2-B1 JI1.3J11.4
Matepuanax. OOrmme OIIK-4-31 J1.5
CBEJICHUSI O MAarHUTHBIX OIIK-4-VY1 JI1.6J12.1
MaTepuanax. /Jlex/ OITK-4-B1 J12.2J13.1
31 32 33
4.2 Meronuku pacuera 8 VK-2-31 YK-2- JI1.1 JI11.2 I'pynmossie
KOHCTPYKIIMOHHBIX U V1 VK-2-B1 JI1.3J11.4 3aHATHUSA
MarHUTHBIX MaTPEUaoB. OIIK-4-31 JIL.5
SBnenue rucrepesusa. /Ip/ OIIK-4-VY1 JI1.6J12.1
OIIK-4-B1 J12.2713.1
2132233
4.3 IMonroroBka k sx3ameny /Cp/ 27 VK-2-31 VK-2- JIT.1J11.2 KM1
VY1 YK-2-B1 JI1.3J11.4
OIIK-4-31 J1.5
OIIK-4-VY1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
31 32 33
4.4 [IpoBenenue 27 VK-2-31 YK-2- JI1.1 JI11.2 KM1
sK3aMeHa /DK3aMeH/ V1 VK-2-B1 JI1.3J11.4
OIIK-4-31 J1.5
OIIK-4-V1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
212233

Paznen 5. IloagroroBka K
KOHTPOJIBHBIM
MepONPUATHAM U
BBINOJIHSIEMBIM padoTam




5.1 O6BeM gacoB 3 0 VYK-2-31 VK-2- | JI1.1JI1.2 KM1
CaMOCTOATEIbHOM PabOThI HA Y1 VK-2-B1 213233
nmoarotoBky k KM /Cp/ OIIK-4-31
OIIK-4-V1
OIIK-4-B1
5.2 OO0beM vacoB 3 60 VK-2-31 VK-2- JI1.4 J11.5 P1,P2,P
CaMOCTOSTEIEHOM PabOThI HA V1 VK-2-B1 212233 3,P4,P5
nonrotoBky k BP /Cp/ OIIK-4-31
OIIK-4-VY1
OIIK-4-B1
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoHTpo/ibHbIC MeponPHATHS (KOHTPOJIbHAs padoTa, TeCT, KOJLJIOKBUYM, 3K3aMeH M T.II), BOIIPOCHI /sl
CaMOCTOSITEIbHOM MOAT0TOBKHU
Kon KonTponbHoe giOILGf;ZMHe B
KM MepOTIpHATHE I pLl OINPOCHI AJIS1 MOATOTOBKU
KOMIIETEHLIUH
KM1 OKk3amMeH OIIK-4-31;0I1K-4- | TeopeTuueckue BOIPOCH K IK3aMEHY:

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

. Kimaccndukanuus 3nekTpoTeXHU4eCKHX MaTepHaos.

. IloHsITHE O TPOBOAHUKOBEIX MaTepHaax.

. OCHOBHBIE TIOHATHS U JJIEMEHTHI 30HHOH TCOPHU.

. [IpoBognMKM nepBoro u Broporo poja. [lnazma.

. DNeKTPONpPOBOAHOCTb AUIIEKTPHKOB.

. Y ienpHas IpOBOMMOCTE U COIPOTHBICHNE TTPOBOAHUKOB.

. [onapuzanus ANAIEKTPUKOB.

. 3aBUCHMOCTb YEIbHOTO CONPOTHUBIIEHUS MPOBOJHUKOB OT COCTaBa
CIIaBa M TEMITEPATYPHI.

9. lndneKTpudeckue moTepu. DIeKTpHdIecKas IPOYHOCTD
JHUIIEKTPUKOB.

10.Tepmoasmxkymas cuna. Tepmonapel. CrimaBbl A7l TEpMoONap.
11.MexaHuyeckue CBOMCTBA TUAIEKTPUKOB.

12.ITpoBOAHUKOBBIE MaTepHAIIBI C BBICOKOH MPOBOAUMOCTBIO.
13.Tepmuueckue cBoiicTBa JUINEKTPUKOB.

14.CBepXIpOBOAHUKU ¥ KPUOIIPOBOJHUKH.

15.®Du3uK0-XMMUYECKUE CBOMCTBA TUAIEKTPUKOB.

16. KoHTaKTHBIE TPOBOAHUKOBBIE MaTEPUAbL.

17. CoGcTBEHHBIE M IPUMECHBIE MTOJTYTPOBOTHUKH.

18. IIpOoBOTHUKOBEIE MaTEPHAIBI C OOJBIINM YAEITBHBIM
COIPOTUBIICHUEM.

19. OcHOBHBIE ¥ HEOCHOBHbIE HOCUTEINH 3apsi/ia B MOMYNPOBOIHUKAX.
20. lnamMarHuTHBIC, TapaMarHUTHBIE, (DepPOMAarHUTHBIC BEIECTBA;
aHTH(EPPOMATHETUKH.

21. 3aBHCHMOCTH IEKTPONIPOBOIHOCTH MTOTYNPOBOTHUKA OT
TeMIIepaTypbl.u KOHIIEHTpaluu npumecei. 22. Temnepatypsl Kropw,
Heemns.

23. 3aBUCHMOCTD 3I€KTPOIPOBOJHOCTH OTYIPOBOJHHUKA OT
KOHLEHTPAILK pUMeceil.

24. CBepx0OMEHHOE B3aUMO/ICHCTBUE B (heppHMarHeTHKAX.

25. 3aBHCHMOCTb IPOBOJAUMOCTH MOJIYIIPOBOJIHUKA OT HAIPSKEHHOCTH
BHEIIIHETO JIEKTPUIECKOro nojs. 26. OcHOBHAas KpuBas
HaMarHN4uBaHus (peppoMarHeTuKa.

27. TeH309yBCTBHTEIFHOCTD B ()OTOMPOBOIUMOCTE ITOYTIPOBOTHHKA.
28. MarHuTHBII rHCTEpE3HC.

29. Dddextn 3eedeka, [Tenprhe, TomrcoHa.

30. OcraTouHast HHIYKIUS U KO3PUUTHBHAS CHJIa. MarHUTOCTPHKIINS.
31. Dddexr Xomna.

32. TexHUYECKHU YHCTOE JKeNe30.

33. IlonsTue 0 p-n Nepexoe, €ro BOJbTaMIIEpHask XapaKTepHCTHKA.
34. Tlepmamion. Anbcudep.

35. 'epmanuii.

36. TepmuHBap, NepMEHIIOP, KaTbMaJUIOH, TEPMaIIOi, KOMIIEHCATOPHI.
37. Kpemunii

38. AMop(dHBIE MAaTHUTHBIE MaTEePUAIIBL.

39. Cenew, Temryp

40. MarautoausnekTpuku. Oeppursl.
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41. Kapbun xpemHus. bunapHsie coequHeHUs.

42. JIuTble BHICOKOKOIPLUUTUBHBIE CILIABbI.

43. Knaccugukarus SIeKTPOTeXHUIESCKUX MaTSPUAIIOB.

44. MerannokepaMUYeCKUE U METAJUIOILIACTUYECKHE MAarHUTBI.
45. DneKTponpoOBOAHOCTD AUAIEKTPHKOB.

46. OcOOCHHOCTH MarHUTOTBEP/IBIX MATCPUAIIOB.

47. lonapuzanus AUINEKTPUKOB.

48. MarauToTBEpBIE (DEPPHUTHL

49. DnekTpuyeckas MPOYHOCTh JTUIICKTPUKOB.

50. MarHuTOTBEPABIC CITTIABEI HA OCHOBE PEIKO3EMETHHBIX METAJIIOB.
51. MexaHnueckue CBOMCTBA AUNIIEKTPUKOB.

52. MarautoTBEpible MApPTEHCUTHBIE CTANIN U TNIACTHYECKH
nedopMupyemble CriIaBbl.

53. TepMudeckue CBOWCTBA JUINEKTPUKOB.

54. CobcTBeHHBIE U IPUMECHBIC TTOTYITPOBOIHHKH.

55. ®U3UKO-XMMHYECKHE CBOMCTBA IUIIEKTPUKOB.

56. OCHOBHBIE U HEOCHOBHBIE HOCUTEIIH 3apsiia B IOJIyIPOBOJHUKAX.
57. IloHsiTHE O IPOBOJHUKOBBIX MaTepHaax.

58. 3aBUCUMOCTb NIEKTPOIPOBOJHOCTH MOTYIPOBOJHHUKA OT
TEMIIEPATYPBHI.

59. IIpoBOgHMKM EPBOTO U BTOPOro poxa. Ilnasma.

60. 3aBHCHMOCTD 3IEKTPOIPOBOJHOCTH IOTYIPOBOJHHUKA OT
KOHLEHTPALUH TPHUMECH.

IIpuMeps! IpaKTHUECKUX 3aJaHUN K 2K3aMEHY:

1. OnpenenuTe UIMHY aTIOMUHUEBON TPOBOJIOKH, eciu ee Macca 0,04
KT, a conporuiienue 11,5 Om (yneabHoe CONpPOTHBIICHUE aTFOMUHUS
2*%10"-8 OM"-" M, INTOTHOCTH aMOMHHUA 2,7 T/cM (Ky0.)

2. MeHas 1IMHa MPSIMOYTOJIIFHOTO CEUSHHsS OTAEIEeHA OT KOpIIyca
OIIOPHBIM M30JIsITOpoM. OnpeieNuTh 00beMHOE CONPOTUBICHUE RV 1IpH
W3BECTHBIX JAHHBIX: 1uaMeTp uzosaropa D = 40 MM, BbICOTa H30ITOpA
H = 15 mm, BbIcOTa 3BeHA m30msTOpa h = 10 MM, BBICOTa OTCEeKa a = 12
MM, HanpsbkeHue uzonstopa U = 200 B, konmuuecTBo 3BeHbeB N= 6 11T
(pv=10"12).

3. MenHas myHa OpSIMOYTOJIbHOTO CEYEHUs OTJEJIEHA OT KOpIlyca
OIIOPHBIM H30/1ATOpOoM. OTIpeIeTUTh TOBEPXHOCTHOE COMPOTUBICHHE
Rs npu n3BecTHBIX AaHHBIX: 1uaMeTp uzonstopa D = 70 MM, BbicoTa
m3omstopa H = 20 MM, BeIcoTa 3BeHa n3oistopa h = 10 MM, BbIcoTa
orceka a = 12 mm, Hanpspkenue uzosstropal = 200 B, konuuecTBo
3BeHbeB N= 8 . (ps = 10"14 )

5.2. IlepeyeHnb padoT, BHITIOJTHSIE

MbIX 0 gucuuminne (Kypcosast padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, I1P u T1.11.)

Kon Hazpanue Tposepsiembie
WHIUKATOPHI Conepxanue paboThI
paboThI paboThI N
KOMITeTeHIIUH
Pl JlabopaTopHas OIIK-4-31;0I1K-4- 1. TaiiTe onpesesieHue MOHATUS «IIEKTPOTEXHUUECKUN MaTepram 1
pabora Nel V1;0IIK-4-B1;YK-2 |Ha30BUTE KJIaCcChl MAaTEPUAIOB, IPUMEHSEMBIX B JJIEKTPOIHEPICTHUKE.
MeTtoauka BeiOOpa -31;YK-2-Y1;YK-2- |2. HazoBuTe Tpu OCHOBHBIX MapaMeTpa, XapaKTepU3YIOIIre
MaTepual A B1 3JIEKTPOTEXHUYECKHE CBOWCTBA MaTepuaia.
M3TOTOBJICHUS 3. Kak cBS3aHBI 2IEKTPUYECKHE W MaTHUTHBIC CBOWCTBA CO CTPOCHUEM
YKa3aHHOH J1eTaan BEIECTBA M CTPYKTYpOi MaTepuana?
4. HazoBuTe 4eThblpe OCHOBHBIX BUJa XMMUYECKOH CBS3H
5.Yto Takoe «3Heprus cB3u»?
6. VBspKuTE CBOICTBA MaTepuaia ¢ BUOM XUMUUECKOH CBA3H
P2 JlabopaTopHnas OIIK-4-31;0I1K-4- 1. Yto Takoe TemmeparypHbiii Ko3hdurnment? Kakum oopazom ero
pabota Ne2 V1;0IIK-4-B1;YK-2 | MOKHO paccyuTaTh?
TemnepatypHbIit -31;YK-2-Y1;YK-2- | 2. Yro Ttakoe ynensHoe conpoTuBieHue? [1o kakuM KpuTepusiMm OHO
ko3 urmenr, B1 onpenensiercs?
yZAenabpHOoe 3. Uro Takoe MpOBOAUMOCTH MPOBOJHUKOBBIX MaTepuanoB? [1o kakum
COIIPOTHUBIIEHUE U KPUTEPHSIM OHO pacCUUThIBAETCS?
MIPOBOIUMOCTH 4. Kak mocTpouTs rpaguik 3aBUCHMOCTH COTIPOTHBICHHUS METaJIa OT
MIPOBOHIKOB €ro TeMIepaTypsl?

5. B ueM COCTOUT pa3nune TeMrepaTypHoro Ko3hpuimenra
COIIPOTUBIICHUS] METAJUIOB H IOJIYIPOBOAHHKOB?

6. B ueM coCTOUT OTIINYKE SIEKTPUYECKUX CBOICTB IOIYIIPOBOJHUKOB
U MEeTaJuIoB?




P3 JlabopaTtopHast OIIK-4-31;0I1K-4- 1.Ha3oBure u3BecTHbIe Bam BemecTBa, 061agaronme CBOMCTBOM
padota Ne3 daszoBas | V1;0I1K-4-B1;YK-2 |cBepXmpOBOIUMOCTH.
Jrarpamma -31;YK-2-Y1;YK-2- | 2. HazoBuTe cocTaB CBEpXIIPOBOASAIICH KEPAMUKH.
COCTOSIHUS B1 3. Ha3oBuTe npuMepHOE 3HaUCHUE TEMIIEPATyphl IEPEX01a B
MaTepuaa CBEPXIPOBOASIIEE COCTOSHIE Y METalJIa U CBEPXIPOBOIAIIEH
KEpaMMKH.
4.0Onpenenute NoHATHE "'cTapeHue" MaTepHana.
5.HazoBure (akTopsl, BRI3BIBAIOIINE CTAPEHUE MaTepHaa
6.0mpenenure NOHATHE «KOPPO3HUsD» MaTepuaia
7.HazoBute Tpu BHUIA 3JIEKTPOXUMHUECKON KOPPO3UN METAJLIA B
3JIEKTPOYCTAaHOBKAX.

P4 Jla6opaTtopHast OIIK-4-31;0I1K-4- 1. Kaxumu mapaMeTpaMu XapaKTepU3yIOTCSd MATHUTHBIC MaTepUAaIbI?
pabora Ne4 fsnenue |VY1;0I1K-4-B1;YVK-2 2.0t 4yero 3aBUCUT 3HaUCHWE MArHUTHOW MPOHUIIAEMOCTH MAarHUTHBIX
TUCTEpE3HCa. -31;YK-2-V1;YK-2- | marepuanon?

[Totepu B B1 3.Ut0 Takoe «MHAYKINS HACBILIEHUSN)?

MAarHUTHBIX 4. Yrto Takoe «OCTaTOYHAst MHAYKIHS» ?

MaTepuaax 5.YT0 Takoe «KO3PLUTUBHAS CUIa»?
6. I[10 kakoMy mapamMeTpy pa3in4aroT MATHUTOMSTKHE 1
MarHUTOTBEPAbIE MaTEPHUAIIBI?
7.HazoBuTe BUABI MATHUTHBIX TOTEPb.
8. [lepeunciuTe n3BecTHRIC BaM BUIIBI MATHUTHBEIX MaTepHAJIOB.
9.UT0 Takoe «3NMEeKTPOTEXHUYECKAs CTaIb)»?
10. Yro Takoe «peppur»?
11. Mo xakoMy mapameTpy (peppUTH NPUHIUIHAIEHO OTIHYAIOTCS OT
3NIEKTPOTEXHUUECKUX CTaJIeh?

P5 Kontponpnas OIIK-4-31;0I1K-4- 3anaya Nel OmnpeneneHue ceueHUs TOKOPOBOIAIIMX IIIUH
pabota V1;0IIK-4-B1;YK-2 |3agaua Ne2 Onpenenenue napaMeTpoB IBUTATENsS, pacueT U BRIOOD
"UccnenoBanue -31;YK-2-V1;YK-2- |mMarHuTHOrO myckaress
anexkTpoTexHuyecku |Bl 3amada Ne3 Pacdet 1 BEIOOp TEIIIOBOTO peJie
XU 3agaga Ne4 Pacuet repkOHOBOTO pere
KOHCTPYKLIMOHHBIX 3amaua NeS OmnpenieneHne CONPOTUBICHHS U HATPY304HOM CIOCOOHOCTH
MarepuayoB" pesucropa

5.3. OueHouHbIe MaTepHAJIbI, HCIIOJb3YyeMble VIS IK3aMeHa (0UJIeThl, TECTHI U T.I1.)

MUHHCTEPCTBO HAYKHU ¥ BhICIeTo oOpa3oBanus Poccuiickoit deneparum
®DeneparpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNbHOE YIPEIKIACHUE
BBICIIIETO 00pa30BaHUs

«HanuonanbHeIi Hccae10BaTeIbCKUA TEXHOIOTHYECKHH YHUBEPCUTET
«MUCHUC»

HOBOTPOULIKUI OUITHAJ
Kadenpa DiaeKTpoIHEpreTUKY U AIEKTPOTEXHUKH

JucuumuinHa: « QNeKTPOTEXHUIECKOe M KOHCTPYKLIMOHHOE MaTepUAIOBEICHUEY
Hampasnenune: 13.03.02 «OneKkTpo3HepreTnka u 3MEeKTPOTEXHUKAY»

SK3AMEHALIMOHHbIN BUJIET Ne 0

1. Kiaccuduxarys 3neKTpoTeXHHUECKUX MaTepHaJIOB.

2. IloHsATHE O IPOBOJHUKOBBIX MaTepHaax.

3. Ompenenute ANMHY alIOMHHHEBOI MpoBONIOKH, ecnu ee Macca 0,04 kr, a conpoTusnenue 11,5 Om (yaenpHoe CONPOTUBICHNUE
amromMuHus 2*¥107-8 OM"-" M, IIIOTHOCTH anmoMuHus 2,7 r/cm (Ky6.)

CocraBui: CT. pernoiaBaTeib J.B. benbix

3aB. kadpeapoit Dud: P.E. Maxupuna

O6pa3sen 3aaHnii U SK3aMeHa, TPOBOANMOTO AUCTAHIIHOHHO:
1. ArperaTHO€ COCTOSIHUE IIPOBOJHUKOB:

- TBEPJIO€, KUJIKOE;

- TBEpPIIOE;

- TBEpIOE, KUIAKOE, COCTOSTHAE HOHN3NPOBAHHOTO Ta3a;

- )KUJIKOE, ra3000pa3Hoe.

2. KoBasieHTHAs XUMHYECKas CBA3b OIIPEACIIACTCA
- TOTIapHBIM 06’LCI[I/IH6HI/ICM BaJICHTHBIX DJICKTPOHOB COCCTHUX aTOMOB;




- IepepacnpeieICHUEM BaIC€HTHBIX AJIEKTPOHOB OT TUIIMYHOI'O METAJUIA K TUIIMYHOMY HE-MeTally;
- cunamu Ban-nep-Baansca;
- CHJIaMHU B3aUMOJICHCTBUS CBOOOIHBIX AIEKTPOHOB C TOJIOKUTEIFHO 3apsDKEHHBIMU HOHAMHU METaJIIOB.

3. MonHas XuMHA4decKas CBSI3b

- XapakTepHa /Il METaJlJIOB;

- OCYILIECTBIISIETCS 3a CUET MepepacipeaesICHUs BaJICHTHBIX 3JIEKTPOHOB OT TUIIMYHOTO METalJIa K THIIMYHOMY [ | HEeMeTauty 1
MPUTSHKEHUST 00pa30BABIIMXCS TTOJIOKUTENFHO U OTPUIATEIHHO 3aPSKEHHBIX HOHOB;

- OCYIIECTBJISIETCS 3a CUST MPUTIKECHHS TOJ0KHUTETBHO 3apsHKEHHBIX HOHOB METaJlIa U CBOOOHBIX 3JICKTPOHOB,;

- ocyIecTBisieTcs 3a cuet cui Ban-nep-Baanbca.

4. MeTtannudeckas XMMHYECKas CBS3b

- CBA3b MEX/1y MOJIOKUTEIBHO M OTPHLATENBHO 3apsHDKEHHBIMU HOHAMU METalla;

- CBSI3b MEXK]Ty MOJIOKUTEIBHO 3apsKCHHBIMA HOHAMH METAILIA U «3JICKTPOHHBIM Ta30M» CBOOOIHBIX 3JICKTPOHOB,
- CBSI3b MEXK/y BAJICHTHBIMH JJIEKTPOHAMH METaJLIa;

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

5. Toueuynsle neGEKTH KPUCTATUIMYECKOI CTPYKTYPHIL:

- IUCIIOKANNH, TIOPBI, TPEIHHBI;

- BaKaHCUH, TIOCTOPOHHUE BKIIFOUEHUS], TPAHUIIBI 3€PEH;
- ne(eKThl HOBEPXHOCTH, TPAHHIIBI 3EPEH;

- BAKAHCUH, 1yKEPOHBIE aTOMBI.

6. Jlucimokanus — 3To

- TMHEHHBIN 1e(eKT KPHCTAIUTHNIECKON PEIIeTKH;

- pacmoIoKeHUE aTOMOB B KPUCTAILIE;

- CMeIl[eHHEe HOHA U3 y3]1a HIOHHOHN PeleTKH;

- HOBEPXHOCTHBIN Ie(PEKT KPUCTAUINUECKON PEIIETKY;

7. KakuM XMMHUYEeCKHM DJIEMEHTOM HACBIIIAETCS MOBEPXHOCTh U3/IENHUS IPU CHIHLUPOBAHUU:
- aJIIOMMHUEM;

- YIIIEpOIOM;

- KpEMHHUEM;

- a30TOM.

8. Munexcel Musiepa — 1o

- TPU LEJbIX YUCTA, SBISIONINECs BeIHYHHAMU, 0OpaTHBIMU OTPe3KaM, OTCEKaeMbIM JaHHOH IIIOCKOCTBIO Ha OCsIX [ KOOpANHAT;
- JIBa LEJIBIX YUCIIA, SBISIOIIUECS BEIMUNHAMH OTPE3KOB, OTCEKAEMBbIX JJAaHHOU MIOCKOCTBIO Ha OCSIX KOOPAUHAT;

- TPU LENBIX YUCIIA, SBISIOIINECS BEJIMYMHAMU OTPE3KOB, OTCEKAEMBbIX IaHHOM MJIOCKOCTBIO Ha OCSIX KOOPAMHAT;

- TPU LEJIBIX YUCJIa— KOOPAUHATHI IIOCKOCTH Ha ocsixX X, Y, Z.

9. OCHOBHBIE MEXaHHUYECKHE CBOIICTBA MaTE€PHAIIOB:

- QJIEKTPOIIPOBOJHOCTD, TBEPJOCTh, XPYIKOCTb;

- IPOYHOCTH, TEIJIOIPOBOJHOCTb, XPYIIKOCTD, IJIACTUYHOCTD, YIIPYTOCTb;

- IPOYHOCTb, YNIPYrOCTh, TEPMUUECKOE PACIIUPEHHE, XPYTIKOCTh, INIACTUYHOCT;
- IPOYHOCTH, MIIACTUYHOCTh, TBEPAOCTD, XPYIIKOCTh, BA3KOCTb.

10. Kakue u3 npuBeIeHHBIX MEHBIX CIJIABOB HAXOAT HauOobIlee MPUMEHEHHE B IPOMBIIIIIEHHOCTH ?
- JlatyHu;

- ONOBSIHHBIE ¥ CBUHIIOBBIC 0a0OHTHI JJ1s1 MEHEe HArpy>KeHHBIX ITOIIIHITHIKOB;

- lluakoBbIe ¥ aHTU(QPUKIIMOHHBIE CILIABHI,

- AnmroMuHHMEBbIC aHTU(OPUKIIMOHHBIE (TIOAIIUITHUKOBBIC) CIUIABHI.

11. Kakue marepuansl OTHOCATCA K IPYIIE MaTEPUAIOB BEICOKOW IPOBOAUMOCTH:
- TaHTaJ U PeHUll;

- MeZb U allOMHUHUIL;

- rpadUT M MUPOITUTHYECKHIA;

- YIJIEpOJ LIMHK U XPOM.

12. Yupyras gedopmarus

- SIBJISIETCSI HAKATUTMBAIOIIelcst nedopmarmeit;

- SIBJISIETCSI HEHAKaIUTMBatoIencs nedopmanmei;

- IO CHJIC BO3JICHCTBUS OOJIBIIE IIIACTHYECCKO, M MaTepHal TIOCIIC CHATHUS BO3/ICHCTBUS BOCCTAHABIMBACT IIEPBOHAYAIEHYIO (OpMY
U pa3Mepsbl;

- IPUBOAMT K HEOOPATUMBIM IIpOIIecCcaM B MaTepuae.

13. TBepmocTs 1o PokBety onpenensercs
- IUTOIIAIbI0 OTIIEYATKA;
- IMaMeTPOM OTIICYaTKa;




- Pa3HOCTHIO TITyOMH OTIIEYATKOB MEXKIY HpeIBApUTEILHON 1 OCHOBHOI Harpy3KaMu;
- HAarpy3KOM.

14. KpuBas oxnaxJeHus, aHaJIOTHYHAs KPUBOW OXJIaKJEHUS YUCTOTO MeTajlla, XapakTepHa /Ui CIUIaBOB THUIIA
- aMOp(HOH CTPYKTYPHI;

- XHMHYECKOTO COCIUHECHNS;

- TBEPJIOTO PacTBOpA.

- DBTECKTHKH.

15. OTHOCUTENBHOE YIUIMHEHHUE NIPU PACTSHDKEHUU IPAKTUYECKU OTCYTCTBYET Y
- TBEPABIX MaTE€PUAIIOB;

- XpyIKHX MaT€pHUaoB;

- IJJACTUYHBIX MAaTEPHUAIOB;

- YOPYTHX MaTepUaoB.

16. IlpaBunbpHOE onpeesiceHue

- HezaBrcHMOCTE CBOMCTB KpHCTAJIA OT HANIPABIICHHS HA3bIBACTCS aHU30TPOIIHEH;

- Manexcsl Musnepa, KOTOpbIe 3aKTIOYEHBI B KBaJPaTHBIE CKOOKH, XapaKTEePHU3yIOT PACIIONIOKEHHE TPYIIIEIL] MapaIedbHbBIX
IJIOCKOCTEH B KpHUCTaLIE;

- [MonukpuCcTaIITNYECKOE CTPOCHHUE MPEJICTABISICTCS B BUIE OOIBIIOTO YHCIa KPUCTAIIOB MAJIBIX Pa3MEpPOB;

- [omimopdu3m xapakTepeH A BCeX KPUCTANTHIECKNX BEIIECTB.

17. K kakoMy THITy IPOBOJUMOCTH TBEPIOTO BELIECTBA OTHOCITCS CYIb(QHIBI
- MPOBOTHUKH;

- TIOJTyTIPOBOTHUKH;

- IMIICKTPUKHY,

- H30JISTOPHI.

18. JIukBUIyC HA AUarpaMMe COCTOSIHHUS CIIJIAaBOB — 3TO

- TEOMETPUYECKOE MECTO TOUEK KOHIIA KPUCTAJUIA3AIMU BCEX CILUIABOB HE3aBUCUMO OT COCTABa,

- KpWBasi, BBIIIIE KOTOPOW BCE CIUIABBI, HE3aBUCHMO OT COCTaBa, HAXOMATCS B ABYX(A3HOM COCTOSIHUM;
- TEOMETPUYECKOEe MECTO TOUEK Hayasla KpUCTAJUIM3AIMK BCEX CIUIaBOB, HE3aBUCUMO OT COCTABa;

- KpUBasi, BbIIIE KOTOPOW BCE CILIABbI, HE3aBUCHMO OT COCTABa, HAXOMASATCS B TBEPJIOM COCTOSIHUM.

19. Haubounp1ieir KOppoO3NOHHOW YCTOWIMBOCTBIO 001a1aeT CIIE YOI METAILT:
- MEJib;

- XpoM;

- KeIe30.

20. XuMu4ecKre CBOMCTBA MaTePUAIOB ONPEEIIAIOTCS:
- JIEMEHTapHBIM XUMHYECKHM COCTaBOM;

- TUIIOM XUMHYECKOH CBSI3H;

- KOHILIEHTpaleil HocuTeneu 3apsaa.

21. Comupyc — 3TO CIUTONIHAS MpsMast JIMHAA Ha AHarpaMMe COCTOSHUS CIUIaBOB BUA

- XMMHUYECKHE COCINHECHHUS;

- TBEpIbIE PACTBOPBI C OTPAaHUYEHHOI PACTBOPUMOCTBIO 000UX KOMIIOHEHTOB B TBEPJIOM COCTOSHHUM;

- TBEpJIbIC PACTBOPHI C HEOTPAaHUUCHHOM PACTBOPUMOCTBIO 00OMX KOMIIOHEHTOB B TBEPJJOM COCTOSTHHH;
- MEXaHHYIECKHE CMECH.

22. It KPUCTAJITHYECKOTO COCTOSIHUS BEIIECTBA XapaKTePHBI:

- BBICOKasi 37IEKTPONPOBOJHOCTH;

- aHM30TPOIHS CBOICTB;

- BBICOKAsI TNIACTHYHOCTB;

- KOPPO3HOHHAs YCTOMYUBOCTb.

23. TBepmoe Teino, MpeaCTaBIsAIomee co00l COBOKYITHOCTh HEOPHEHTHPOBAHHBIX OTHOCHTEIBHO APYT IpyTa 3epeH-KPUCTAININTOB,
IpeCTaBIseT COOO0M:

- TEKCTYDPY;

- TOJIMKPHCTAILT;

- MOHOKPHCTAIIT,

- KOMIIO3HILIHIO.

24. Kpucramt ¢popMHpyeTCs yTeM HPaBHIBHOTO TOBTOPEHUS MUKPOYACTHII (ATOMOB, HOHOB, MOJIEKYJ) TOJIBKO TI0 OTHOH
KOOpJAUHATE:

- BEPHO;

- BEpHO TOJIBKO /51 MOHOKPHUCTAILIIOB;

- HEBEPHO;

- BEPHO TOJIBKO JJIS IOJIMKPUCTAILIOB.




25. Jlnst aMOpgHBIX MaTepHAIIOB XapaKTEPHO

- HaTMgue (PUKCHPOBAHHON TOYKH IUTABICHHS;

- Hanu4#e TeMIIepaTypHOTO MHTEpBaa IJIaBICHNUS,
- OTCYTCTBHUE CIIOCOOHOCTH K PaCIIIaBICHUIO.

26. BemecTBO, COCTOSINECE M3 AaTOMOB OJJHOTO XMMHUYECKOTO DJICMEHTA, HA3BIBACTCS:
- XUMHUYC€CKHU YHUCTBIM,

- XUMHYECKH MPOCTHIM;

- XUMHWYCCKHUM COCIUHCHUCM.

27. BeliecTBo, COCTOSIIICE U3 OIHOPOIAHBIX ATOMOB HJIA MOJICKYJI, U COJepIKalliee HEKOTOPOe KOJMYESCTBO APYTOro BELIECTRA, HE
MPEBBIIIAIONICE 33 JAHHOTO 3HAYCHNUS, HA3bIBACTCS:

- XUMHUYECKH YHCTHIM;

- XUMHUYECKH MPOCTHIM;

- XUMHYECKHM COEIMHEHHEM.

28. YKakuTe BUJ TOUYCUHBIX CTATHIECKUX Ae(PEKTOB KPUCTAIIIMIECKOM CTPYKTYPHI:
- TUCIIOKaLUH;

- BaKaHCHUH;

- (DOHOHBI.

29. Ykaxure 0JHO U3 OCHOBHBIX XapaKTEePUCTHK CTPYKTYPbl MaTepHaa:
- KOHIIEHTPaLUs HOCUTEJIeH 3apsa;

- CTETICHb YIOPSAAOUYCHHOCTH PACIIOIOKEHHS MUKPOYACTHII;

- QNIEKTPOIPOBOTHOCTD.

30. CiocoOHOCTh HEKOTOPBIX TBEP/IBIX BEIIECTB 00Pa30BEIBATh HECKOJIBKO THITOB KPUCTAIIHIECCKUX CTPYKTYP, YCTOMIHUBEIX IIPH
pa3IHYHBIX TeMIepaTypax U JAaBICHHUSAX, HA3bIBACTCA:

- nonuMopQu3MoMm;

- TIOJIsIpU3aLuei;

- aHU30TOMHUEH;

- U30TPOIHUEH.




5.4. MeToaMKa OLICHKH OCBOCHHUS JUCHUIIUHBI (Moay.as, npakTuku. HAP)

IIpu oreHke pe3ysIbTaTOB BBIIOIIHEHUS KOHTPOIBHON pabOTHl HCIONB3yeTCsl OMHApHAs CHCTEMa, KOTopast IIpeIyCMaTpUBaeT
CIIeIyIOLHE PE3YIbTAThl U KPUTEPUU OLCHUBAHUA:

PeSyJ’IBTaT OLCHWBAaHUs KpI/ITCpI/II/I OLCHKH
«3a4TCHO»: BrimonHeHEI Bce 3aJaHuA )IOMaIHHeI\/‘I pa6OTI)I, 1mbo JOITyIICHBI HE3HAYNUTCIIBHBIC OIIMOKHU TIPpY BBINTOJTHCHUH.
«HC 3a4YTCHO»: CTy,ILEHT HC BBITIOJIHWJI WKW BBITIOJHWI HETIPABUIIBHO 3a/laHUA ,HOMaIHHeﬁ pa60T1>1.

ITpum omeHKe pe3yIbTATOB BHIOIHEHHUS JTa00paTOpHOH pabOTH HCHONB3yeTcsl OMHApHAs CHCTEMa, KOTOpasi IpeycCMaTpHUBaeT
CJIEIYIOIHUE PE3YIbTAThl U KPUTEPUU OLCHUBAHUA!

Pesynbrar onleHHBaHUS Kpurepun onenku

«3aUTECHO»: BrimonHeHBI Bee 3a1aHus 1abopaTOpHOH paboTEL, IHOO AOIMYIICHBI He3HAYUTENEHBIC OINOKA TIPH
BBITIOJTHCHHH.

«HE 32U4TEHO»: CTyIeHT He BBITIOJHWII WJIH BBINOJIHUI HEIPABUIIBHO 3aJaHus JIabopaTOpHOH paboThI.

OrieHKa pe3yIbTaTOB SK3aMEHA OCYIIECTBISIETCS 10 OaNbHOM cucTeMe (KOTIMIHOY, «XOPOIIO», KYIOBICTBOPUTEIHHOY,
«HEYJIOBIETBOPUTEIIHHOY). DK3aMEH CUHTACTCS MPOIICHHBIM YCIEIIHO, €CIIH IIPU €T0 MIPOBEICHHUH ITOyIeHA OLICHKA HE HIDKE
«YZOBJIETBOPUTEIILHOY.

ITpu moBeneHNH HK3aMeHa B MUCEMEHHOH (popMe KPUTSPUSIMH OIICHKH SBIIIOTCS

«OTInUIHO»: O6a Bompoca OuireTa U3MI0KEHBI MOJTHO (B paMKaX MporpaMMbl Kypca HiTH JEKIIMOHHOTO Kypca) H TOYHO.
CrocoOHOCTh CaMOCTOSITENILHO MBICIUTD, SICHO M MOCTIEeI0BAaTeIbHO H3JIaraTh CoJep:KaHue 0TBeTa, yMeHne 0000I1aTs MaTepual,
JieNaTh BRIBOBI. [IpaBHIIbHBIC OTBETHI Ha AOIIOJIHHUTENBHBIC (IIPOBEPOYHBIC) BOIIPOCH B paMKax Omitera. [logpoOHOe m3nnoxeHne
OCHOBHBIX TIOJIOXKEHHMH oTBeTa B JIncTe ycTHOTO ompoca.

«XopomIom: O6a Bompoca WM OANH U3 HUX B IIEJIOM PACKPBITHL, HO H3JI0)KEHBI HEIOCTATOYHO MTOJHO (He MeHee, 4eM Ha 80
—90 %), mubo B 0TBETE COAEPIKATCSI HETOUHOCTH (B UIMEHAX, XPOHOJIOTUH, B HA3BaHUM TEPMHUHA IPU ITOHUMAHUH €r0 CYTH U T.1.).
Hanname nocTatoyHo noApoOHBIX 3amuceit B JIucTe yCTHOTO onpoca.

«Y IOBIETBOPUTEIILHON: W3nosxeHne KaXkI0ro BoIpoca B He MeHee, 4eM Ha 60 %, rpyOble OmIMOKH B IEPHOAN3AINAX,
KJ1accu(UKaMsIX, TPAKTOBKE OCHOBHBIX MOHATUHN U T.JI. He3HaHUE OAHOTO U3 BOMIPOCOB MOXKET OBITH KOMIEHCHUPOBAHO APYTUM
BOIIPOCOM (Ha yCMOTpEHHME IIperoiaBaTelis) Ipu COOTBETCTBYIoNIEH 3anucu B JIucte ycTHoro onpoca. HenocnenosareiabHoe
M3JIOKeHHUE MaTepraa, HEyMEeHHE JIeNIaTh BBIBOIBI.

«HeynoBneTBOpUTETEHON: OtcytcTBre 3amuceit B JIncTe yCTHOTO ompoca, 0TKa3 OT OTBETa, IOAMEHA OHOTO BOIpoca
JIpyTUM, Haluuue mmnaprajiku. MznoxeHue BonpocoB MeHee, yeM Ha 60 %. He3HaHne OCHOBHBIX MOHATUN U MOJOXKEHUN TEMBI.
HecrmocoOHOCTE CBS3HO U3JIOKHUTH MaTepHal.

IIpu noBeneHUu sk3aMeHa B (hopMe KOMITBIOTEPHOTO TeCTUPOBAHUS KPUTEPUSMHU OLEHKH SBIISIOTCSA:

«OTIU4HO»: IMomyuenue 6onee 90 % 6aIoB 10 TECTy IPH BHINOJIHEHUH TECTA 33 PEIIAMEHTHPOBAHHOE BPEMsI
«Xopormo»: Momyuenwue ot 75 mo 90 % 6aIOB TIO TECTY MPH BHIMOIHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEMS
«Y IOBIETBOPUTEIIBHON: Iomydaenue ot 50 10 75 % 6anuoB Mo TECTy IPH BEIMOTHEHUH TECTA 32 PETIIAMEHTHPOBAHHOE

6. YYHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemast aureparypa

6.1.1. OcHoBHas JuTepaTypa

ABTOpBI, COCTaBUTEIH 3ariaBue Bbubnunoteka UznarenscTBO, TOJ
JI1.1 | C.1.Boronyxos, Kypc maTepuanoBenenus B M.: MamuHocTpoenue, 2003
B.®.I'pebdeHrok, BOIPOCAX U OTBETax: Y4eo.
A.B.Cuntoxun nocobne
JI1.2 |Ilox pexn. MartepuanoBenenue: Y4eOHUK M.: MI'TY um.H.D.baymana,
b.H.Ap3amacosa 2008
JI1.3 |N.A.Tumocdeen DNEeKTPOTEXHUYECKUE CII6.: Jlans, 2012

MaTepHANbl U U3CITHSL:
YuebH.mocobue

JI1.4 |B.H.I'ananos MarepuanoBeneHue: Y4eOHUK M.: UH®PA - M, 2016
JI1.5 |Yepenaxun A.A. DNEKTPOTEXHUUECKOE U M.: UHOPA-M, 2017
KOHCTPYKLIMOHHOE
MaTepHaNOBEICHNC: YICOHNUK
JI1.6 |llenebporckwmii FO. B. | DnexTporexuuyeckoe n HoBocubupck:
KOHCTPYKIIMOHHOE HoBocubupcknit
MaTepualioBeieHue: yueOHoe rOCYIapCTBEHHBIN
nocobue TEXHUYECKUI YHUBEPCUTET,
2019

6.1.2. JlonosiHuTEIbHAS JIUTEpPATYpa




ABTOpBI, COCTaBUTEIH 3armaBue Bbubnmnotexa W3narenscTBo, rox
JI2.1 |Konecor C.H. MarepuanoBeneHue u M.: Bercu. mik., 2004
TEXHOJIOTUSI KOHCTPYKIMOHHBIX
MaTepHaNoB: YUeOHUK
JI2.2 | }¥O.M.JlaxTuH, MarepuanoBeneHue: Y4eOHUK M.: Anbsiac, 2011
B.I1.JIeonTtnena.
6.1.3. MeTtoguueckue pa3padoTKu
ABTODBI, COCTaBUTEIIN 3arnaBue Bbubmmoreka WznarenscTBo, rox
JI3.1 |Muxeesa E. B. Marepuainsl ¥ KOMIOHEHTBI Nomkap-Omna: IToBomxckuit
SIEKTPOHHBIX CPEJICTB: roCyIapCTBEHHBIH
1a00paTOPHBINA NPAKTUKYM TEXHOJIOTUYECKUI
yHHUBepcuTeT, 2014
6.2. Ilepeyenn pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAMOHHOI ceTH « AHTepHeT»
D1 |Poccuiickas HaydHas MeKTpOHHAs OHOIHOTEKA www.elibrary.ru
5 DNEKTPOTEXHUYCCKOE U KOHCTPYKIIMOHHOS https://Ims.misis.ru
MaTepHanoBeIcHHE
33 |H® HUTY MUCHUC www.nf.misis.ru
6.3 IlepeyeHb NPOrpaMMHOIO obecreYeHust
I1.1 | Micro-Cap 12
I1.2 |Microsoft Teams
1.3 [MATLAB & Simulink
6.4. TlepeuyeHb MHGOPMALUOHHBIX CIPABOYHBIX CHCTeM M NPOdecCHOHATBHBIX 023 JaHHBIX
i http://www.center.eneral.ru/products.html — mpoaykiwst 3aBoioB Poccuu, mpon3BOAAIINX IMEKTPUIECKAE MAITUHEBI H
) TpaHc(popMaTOpsI
N.2 |https://www.electromechanics.ru - caift "DnexTpoMexaHuka"
N.3 | http://journals.ioffe.ru/journals/2 - "®u3uka 1 TEXHUKA MOJTYTPOBOTHUKOB"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE
Ayn. Haznauenue Bun OcHaieHue
139 VYuebHast mnabopaTopus (KOMITBIOTEpPHBIH | JIab 1 mt. - Okpan Lumien Eco Picture 200x200
KJ1ace) Kabunet KYPCOBOTO u cM™;
JUIJIOMHOIO [IPOCKTUPOBAHUS, 1 . - Be6 xamepa Logitech;
CaMOCTOSTEIBHOM PabOThI 00YUArOIIUXCS 1 mrr. - IIpoexkrop EPSON EB E-10;
1 wr. - Cucremusiii 6110k NORBELIS;
1 . - Monurop LCD Acer;
12 wrt. - Kommerorep B cbope;
1 mr. - KommyraTtop D-Link 16mopr;
12 . - KomnbroTepHslit cTOT;
7 wr. - Cron 1abopaTOpHBbIil;
12 wr. - Kpeciio KoMnprOTEpHOE;
12 wT. - Pynonssle mropsr,
1 mT. - CriT cuctema;
8 mr. - Crym;
1 . - Jlocka yuyeHH4ecKasl.
113 VYuebHas mabopatopusi (KOMITBIOTEpHBIH | JIad 13 mr. - Kommerotep B cbope;
KJIacc) 1 mr. - Ilpoexrop yHmBepcambHBIH Vivitek

DH278;

1 wT. - Oxpan HacteHHblit 150x200;
1 . - KommyTarop D-Link 16 mopr.;
1 wr. - Iloasec 11 npoekTopa;

1 mir. - Beb xamepa Logitech;

1 wr. - Kongunuonep ;

13 mt. - CTOoN KOMIIBIOTEPHBII;

2 mr. - CTon npenoaaBaTeIbCKUi;
7 wr. - CTynbs;

12 wr. - Kpecio;

1 wr. - Hkad KHUKHBIH;

12 wit. - PynoHHBIC IITOPBI;

1 mT. - Yuenndeckas J0CKa,




123 VYuebnas mabopatopust (KOMIbIOTEpHSIH | JIab 14 mrt. - CucteMHBII GJI0K;

KJIAcc) Kabunet KypCOBOTO u 14 wr. - Monutop LCD LG21,5;
JUIUIOMHOTO MIPOEKTUPOBAHMS, 1 wr. - Okpan HacTeHHbI 200x200;
CaMOCTOSATEJIFHOHN paboTH! 00yJarommxcs 1 . - [Ipoextop ACER X118DLP 3600;

1 wr. - [TogBec a1 NpoeKTopa;
1 mr. - KommyraTtop D-Link;

1 wr. - Jlocka yueHHU4ecKas;

27 mrt. - CTOINBI y4eHHUECKHE;
52 wir. - Crynbs;

4 . - Xaito3u.

127 VYuebHas mabopatopus (KoMITbIOTepHBEIH | [Ip 1 . - UATepakTiBHAs nocka Panasonic;
KJIacc) 1 wr. - ITpoexrop Epson;

1 mr. - JlokymeHT- kKamepa Avermedia;
1 . - Hab ACORP 16 mopr;

12 . - Kommetotep B cOope;

1 1t. - Cucremusiii 600k NORBELIs;
1 mrt. - Monutop LCD Acer;

12 wT. - KoMnbloTepHbIE CTOMIBL;

8 mT. - YueHn4ecKkui cTom,

12 wr. - Kpeciio KoMnprOTepHOE;

16 wrt. - Crynbs;

1 . - KamxHen mxad;

1 T, - YueHuyeckas 10ocKa.

8. METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIUXCSL

B nponecce u3yueHns JUCUUILIMHBI BBLACISIOT ABa BUJIa CAMOCTOATEIBHON Pa0OTHI: - ay JUTOPHAs; - BHEAYIUTOPHAsL. Ay IUTOpHAs
CaMOCTOATENbHAs pPab0Ta 10 JUCIUIIMHE BBIIOIHACTCS Ha yUeOHBIX 3aHATHAX 110]] PyKOBOACTBOM IIpenosaBatelst. BueayuropHas
caMocCTosTeNIbHAs paboTa - IuTaHupyemas ydeOHast padoTa 00yJaromuMcs, BEIOHsIEMAas BO BHEAY IUTOPHOE BPEMSI 110 3aIaHUIO U
HPH METONYECKOM PYyKOBOJICTBE MpEeroiaBaTesis, Ho 0e3 ero HerocpeacTBeHHOro yuactus. CamocTosTenpHas pabora, He
HpeyCMOTPEHHAs IPOrpaMMOi yueOHOH TUCIUIUIMHBI, PACKPBIBAIOIICH M KOHKPETH3UPYIOIIEH ee ConepkKaHHue, OCYIIECTBISCTCS
o0ydJaromuMcs HHUIIMATHBHO, C IIEJIBI0 pean3aiui cCOOCTBEHHBIX YUeOHBIX M HayYHBIX HHTepecoB. s 6onee 3 heKTHBHOTO
BBIIIOJTHEHHS CAMOCTOSTEIIFHON PaOOThI IO JUCIUIIIMHE IIPETIOJaBaTeNIb PEKOMEHAYeT HCTOYHUKH IS pabOTHI, XapaKTepu3yeT
Han0oJjee palMOHAIBHYIO METOANKY CaMOCTOSITEIbHOI PaboTh, AEMOHCTPHPYET paHee BHIIOJIHEHHbBIE 00y4YaloUMuUCs paboThI U T.
1. Bugpl 3ananuii 111 BHeay AUTOPHON CaMOCTOSITEILHON pabOThI, UX COEPKAaHNE U XapaKTep MOTYT UMETh BapHATHBHBINA
nmuddepeHIPOBaHHEII XapaKTep, YIUTHIBATH HHANBUyanbHbIe 0cOOeHHOCTH oOydaromerocs. CaMocTosTebHAs paboTa MOXKET
OCYILECTBISATHCS MHANBUAYAIBHO WM TPYIIIaMH CTyIeHTOB online (paboTta B 21eKTpOHHON HH(OPMAIIMOHHO-00pa30BaTeNbHOM
cpene HUTY «MUCHUCy» (QUOC), yacThio KOTOPOH HEMOCPEICTBEHHO NMpeaHa3HAUYCHHOMN ISl OCYIIECTBICHUS 00pa30BaTEIbHOTO
mporecca ABIseTcs DIeKTPOHHBIH 00pa30BaTeIbHBIN pecypc M Ha 3aHATHIX B 3aBICHMOCTH OT IeJTH, 00beMa, KOHKPETHOH
TEMAaTHKH CaMOCTOSATEIILHOM PabOThI, YPOBHS CIOKHOCTH. BO3MOXHO ITPOBEJCHNE CHHXPOHHON pabOTHI CO CTYACHTAMH C
ucnonb3oBanueMm Microsoft Teams uiau Zoom. KoHTponb pe3yabTaToOB BHEAYAUTOPHON CAaMOCTOSITENILHOM paboThl OCYIIECTBIIETCS
B IIpeZieIaX BPEMEHH, OTBEICHHOTO Ha 00s3aTeIbHbIC yIeOHbIC 3aHATHS 0 JUCIUILIMHE Ha IPAKTHYECKHUX , JAOOPAaTOPHBIX
3aHATHAX.
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