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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_23 DnexTposHepretuka u 3nmekrporexHuka IIpOIIuA.plx, yrBepxkaeHHoro 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
KOMIeTeHI U pecypcbl padoThI
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-VY1 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
motHocTH. /TIp/ OIIK-4-VY1 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 J12.2713.1
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
Pazgen 2.
IoaynpoBogHUKOBBIE
MaTepuabl
2.1 O6mue cBenenusi. OCHOBHBIE 3 4 VYK-2-31 YK-2- JIL.1J11.2
CBOICTBA MOJYIIPOBOIHUKOB. Y1 VK-2-B1 JI1.3J11.4
[punHtmn neficTBus p-n- OI1K-4-31 JI1.5
nepexoja. BapuatusHoCcTh OIIK-4-VY1 JI1.6J12.1
MOJYIPOBOJHUKOB. /JIek/ OIIK-4-B1 J12.2J13.1
0102233
2.2 Meronuku pacuera 3 3 VK-2-31 YK-2- JI1.1 JI11.2
MOJIYTIPOBOJHUKOBBIX V1 VK-2-B1 JI1.3J11.4
Matepunos. /IIp/ OIIK-4-31 J1.5
OIIK-4-VY1 JI1.6J12.1
OIIK-4-B1 J12.2713.1
2132233
2.3 ®dazoBas Auarpamma 3 5 VYK-2-31 YK-2- JIL.1J11.2 I'pynnoseie
COCTOSIHUSA MaTepuaia /J1a6/ Y1 VK-2-B1 JI1.3 J11.4 3aHATHS
OIIK-4-31 J1.5
OIIK-4-VY1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1

0152 353




Pazgean 3.
JAudiiekTpuyeckue
MaTepHaIbI
3.1 OO6mue cBeneHus. 3 4 VK-2-31 YK-2- JIT.1J11.2
Ionspuzanus JU3NEKTPUKOB. V1 VK-2-B1 JI1.3J11.4
CBolicTBa AUAIECKTPUKOB. OIIK-4-31 JI1.5
Kiraccuduxanms OIlK-4-VY1 JI1.6J12.1
JIAAJIEKTPUKOB T10 OIIK-4-B1 JI12.2J13.1
arperaTHOMy 212233
cocTosiHUIO. /JIex/
32 Meronuku pacuera 3 3 VK-2-31 VK-2- JIT.1J11.2
JIASJIEKTPAYECKUX V1 VK-2-B1 JI1.3J11.4
Mmatepuainos. /T1p/ OIIK-4-31 JI1.5
OIIK-4-Y1 JI1.6J12.1
OIIK-4-B1 J12.2713.1
2132233
33 SIBneHue rucrepesuca. 3 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.
Koncrpykunonssie u
MArHUTHbIE MATePUAJIBI
4.1 OOmue cBeieHHs O 3 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
CBEJICHHUS O MAarHUTHBIX OIIK-4-VY1 JI1.6J12.1
MaTepuanax. /Jlex/ OITK-4-B1 J12.2J13.1
2139233
4.2 Meronuku pacuera 3 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
212233
4.3 [IpoBenenue 3 27 VK-2-31 VK-2- JIT.1J11.2 KM1
sK3aMeHa /OK3aMeH/ VY1 VK-2-B1 JI1.3 J11.4
OIIK-4-31 J1.5
OIIK-4-VY1 JI1.6J12.1
OIIK-4-B1 J12.2J13.1
2139233
Pazgea S. Iloaroroeka k
KOHTPOJbHBIM
MEpONPHATHAM H
BBINOJIHSIEMBIM padoTam
5.1 O0beM JacoB 3 27 VK-2-31 VK-2- JIT.1J11.2 KM1
CaMOCTOSITEIEHOM PabOThI Ha V1 VK-2-B1 212233
noarotoBky k KM /Cp/ OIIK-4-31
OIIK-4-¥1
OIIK-4-B1
52 O0beM JacoB 3 39 VK-2-31 VK-2- | JI1.4JI1.5 P1,P2,P
CaMOCTOSITENbHON PabOThI Ha V1 YK-2-Bl D215233 3,P4,P5
moarotoBky k BP /Cp/ OIIK-4-31
OIIK-4-VY1
OIIK-4-B1
5. ®OHJ OHEHOYHbBIX MATEPHUAJIOB
5.1. KonrposabHble MeponpusaTus (KOHTPOJIbHAsI padoTa, TecT, KOJUIOKBUYM, 3K3aMeH H T.I), BOPOCHI JJs
CaMOCTOSITe/ILHOM NMOATOTOBKH
Kon KontponbsHoe F:II})IO];GI?;ZMHG B
KM MepoTpusTHE It pBI OTIPOCHI ISl TIOATOTOBKH

KOMIETEHIIUH




KM1

DK3aMeH

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

TeopeTrHueckue BOMPOCH K K3aMEHY:

. Kimaccndukanus 3nekTpoTeXHU4eCKHX MaTepHaos.

. IloHsITHE O TPOBOAHUKOBEIX MaTepHaax.

. OCHOBHBIE TIOHATHS U JJIEMEHTHI 30HHON TCOPHH.

. [IpoBognMKM nepBoro u Broporo poja. [lnazma.

. DNeKTPONpPOBOAHOCTb AUIIEKTPHKOB.

. Y ienpHas IpOBOMMOCTE U COIIPOTHBICHNE ITPOBOAHUKOB.

. [onapuzamnus ANAIEKTPUKOB.

. 3aBUCHMOCTb YEIBHOTO CONPOTHUBIIEHHUS MPOBOJHUKOB OT COCTaBa
CIIaBa M TEMIIEPATYPHI.

9. lndneKkTpudeckue moTepu. DIeKTpudIecKas IPOYHOCTb
JHUIIEKTPUKOB.

10.Tepmoasmxyas cuna. Tepmonapel. CrinaBbl A7l TEpMoOnap.
11.MexaHuyeckue CBOMCTBA TUAIEKTPUKOB.

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

14.CBepXIpOBOAHUKU ¥ KPUOIIPOBOJHUKH.

15.®Du3nuK0-XMMHUYECKUE CBOMCTBA TUAIEKTPUKOB.

16. KoHTaKTHBIE TPOBOAHUKOBBIE MAaTEPHUAIbL.

17. CoGcTBEHHBIE M IPUMECHBIE MTOJTYTIPOBOTHUKH.

18. IIpoBOTHUKOBEIE MaTEPHAIBI C OOJIBIINM YACITBHBIM
COIPOTUBIICHHEM.

19. OcHOBHBIE ¥ HEOCHOBHbIE HOCUTENH 3apsi/ia B MOMYNPOBOAHUKAX.
20. lnamMarHuTHBIC, TapaMarHUTHBIE, (DePPOMATHUTHBIC BEIECTBA;
aHTH(EPPOMATHETHKH.

21. 3aBHCHMOCTB IEKTPONPOBOIHOCTH MTOTYNPOBOJIHUKA OT
TeMIIepaTypbl.u KOHIIEHTpaluu npumeceit. 22. Temnepatypsl Kropu,
Heemns.

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

24. CBepx0oOMEHHOE B3aNMO/ICHCTBUE B (heppHMarHeTHKAX.

25. 3aBHCHMOCTb IPOBOAUMOCTH IOJIYIIPOBOIHUKA OT HAIPSKEHHOCTH
BHEIIIHETO JIEKTPUIECKOro nojs. 26. OcHOBHAas KpuBas
HaMarHN4MBaHus (peppoMarHeTuKa.

27. TeH309yBCTBUTEIFHOCTD B ()OTOMPOBOIUMOCTE ITOYTIPOBOIHHKA.
28. MarHuTHBI rHCTEpE3HC.

29. Dddextn 3eedeka, [TenpThe, TomrcoHa.

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

32. TeXHUYECKH YHCTOE HKEJE30.

33. IlonsTHe 0 p-n NEPexoe, €ro BOJbTaMIIEpHask XapaKTePHCTHKA.
34. Tlepmamton. Anscudep.

35. 'epmanuii.

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

38. AMop(¢HBIE MATHUTHBIE MaTepPHAITBL.

39. Cenew, Temryp

40. MarautoausnekTpuku. Oepputsl.

41. Kapbuna kpemuus. buHapHble coeIMHEHUS.

42. JIuTble BBICOKOKOIPLUTHBHEIE CILIABHI.

43. Knaccugukarus 3IeKTPOTEXHUIECKUX MAaTePUAIOB.

44. MeTannokepaMHYeCcKUe U METaIOTUIACTUYECKIE MarHUTHI.

45. DneKTporpOBOAHOCTh IUAIEKTPUKOB.

46. OcoOeHHOCTH MarHUTOTBEPABIX MaTEPHAIIOB.

47. Tonspuzanus AUIIEKTPUKOB.

48. MareuToTBEpBIE (hEePPHTHL

49. DnexTpudeckast IPOYHOCTb AUDICKTPHUKOB.

50. MarHuToTBEpABIE CIIABbl HA OCHOBE PEAKO3EMEIbHBIX METAIIOB.
51. MexaHnnueckue CBOMCTBA AUIIEKTPUKOB.

52. MarautoTBépible MapTEHCUTHBIE CTAIU U IUNIACTHYECKU
nedopMHUpyeMbIe CILIaBI.

53. TepMuueckue CBOWCTBA TUNEKTPUKOB.

54. CoOcTBEeHHBIE M IPUMECHBIE TTOYTTPOBOIHHKH.

55. ®U3UKO-XMMHYECKHE CBOMCTBA IUIIEKTPUKOB.

56. OcHOBHBIE 1 HEOCHOBHBIE HOCHTEIH 3apsia B MOMYIPOBOAHUKAX.
57. TloHsiTHE O MPOBOJAHUKOBBIX MaTepHalIax.

58. 3aBUCUMOCTb IEKTPOIPOBOJHOCTH IOIYIPOBOJHUKA OT
TeMIIepaTypBbI.

O N DWW~




59. IIpoBOgHMKY NIEPBOTO U BTOPOTO poxa. [Tma3ma.
60. 3aBUCHMOCTb 31€KTPONPOBOJHOCTH MOTYIPOBOJHHUKA OT
KOHLIEHTPALUK [IPUMECH.

IIpumepsl NpakTHUECKUX 3aJaHUN K DK3aMEHY:

1. Omnpenenure JIMHY aTlOMUHUEBOM MPOBOJIOKH, eciu ee macca 0,04
KT, a conporusierne 11,5 OM (yaenpHOE CONPOTHBICHHUE aTFOMUHUS
2*107-8 OM"-" M, TUIOTHOCTH aMOMUHHUSA 2,7 T/cM (Ky0.)

2. MenHas 1MHa MPAMOYTOJIBHOTO CEUEHUs OT/AEIEeHa OT KOpIyca
OITOPHEIM M301ATOpOM. OTIpeeTuTs 00beMHOE CONpoTHBIICHHE RV Tipn
U3BECTHBIX JAHHBIX: JuaMeTp uzossaropa D = 40 MM, BEICOTa H3014TOpA
H = 15 mm, BbIcoTa 3BeHa u3onsTopa h = 10 MM, BicoTa oTceka a = 12
MM, HanpsbkeHue uzonsaropa U =200 B, konuuecTBo 3BeHbeB N= 6 1T
(pv=10"12).

3. MenHas mMHa MPSIMOYTOJIFHOTO CEUCHHs OTAEIEeHA OT KOpIIyca
OTOPHBIM H30M1ATOpoM. ONIpeIeIUTh TOBEPXHOCTHOE COMPOTUBICHHE
Rs mpu u3BecTHBIX AaHHBIX: quaMeTp uzonstopa D = 70 mm, BeIcoTa
m3omsropa H = 20 mm, BeIcoTa 3BeHa m3omsttopa h = 10 MM, BeIcoTa
orceka a = 12 mm, HanpspkeHue uzosstopal = 200 B, konudecTBo
3BeHbeB N= 8 mT. (ps = 1014 )

5.2. Ilepeyennb padoT, BINIOJIHSIE

MbIX o gucuuminHe (Kypcosas pa6ora, Kypcosoii npoexkr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Hasparue ITpoBepsiemble
UHIUKATOPbI Conepxanue paboThI
paboTsI paboTsI .
KOMIETEeHLUH
P1 JlabopaTopHas OIIK-4-31;0I1K-4- 1. aiiTe onpeesieHUe MOHATUS «IIEKTPOTEXHUUECKUI MaTepuam 1
pabota Nel V1;0IIK-4-B1;YK-2 |Ha30BUTE KJIACCHI MaTepHAJIOB, IPUMEHSAEMBIX B AIEKTPOIHEPTETUKE.
MeTojuka BeIOOpa -31;YK-2-V1;YK-2- |2. HazoBuTe TpH OCHOBHBIX IMApaMETPa, XapaKTEPUIYIOIIHNE
MaTepual st B1 AIEKTPOTEXHIMYECKHUE CBOMCTBA MaTepHaa.
HA3TOTOBJICHUS 3. Kak cBs3aHbI 2JIEKTPUUECKUE U MATHUTHBIE CBOWCTBA CO CTPOECHUEM
yKa3aHHOH JeTanu BELIECTBA U CTPYKTYpOi MaTepuana?
4. HazoBuTe 4eThIpe OCHOBHBIX BHJIA XHMUYECCKOHN CBSI3H
5.YTo Takoe «3Heprus CBszu»?
6. YBsDKUTE CBOICTBA MaTepHaia ¢ BUIOM XUMHUYECKOH CBS3U
P2 Jlabopatopnas OIIK-4-31;0TI1K-4- 1. Yto Takoe TemneparypHsiii Ko3dpuimrent? Kakum odpazom ero
pabota Ne2 V1;0I1K-4-B1;YK-2 |moxHO paccunurtath?
TemmnepaTypHbIit -31;VK-2-Y1;YK-2- | 2. Yro Takoe ynensHOe conpoTuBieHue? [1o kakum KpuTepusM OHO
K03 GHULIUEHT, B1 ompenenseTcsa’?
yAeIbHOoe 3. Yro Takoe NpoBOAMMOCTb IPOBOAHUKOBBIX MaTepuanos? ITo kakum
COTIPOTHBIICHUE H KPUTEPHSIM OHO pacCUUTHIBACTCS?
MIPOBOJUMOCTD 4. Kak mocTpouTs rpaduK 3aBUCHMOCTH COMPOTHUBIICHUS METAIIA OT
MIPOBOJHUKOB €ro TemIeparypsi?
5. B 9eM cocToHT pa3niyue TeMIIepaTypHOro Ko3hdpuuneHTa
COIIPOTHBIECHUS METAIJIOB M MTOIYTIPOBOTHUKOB?
6. B ueM cocTOUT OTIIMYKE dIEKTPUIECKUX CBOMCTB MOIYIPOBOIHUKOB
U MeTajoB?
P3 JlabopaTopHas OIIK-4-31;0TI1K-4- 1.HazoBure uszBectHrie Bam BemecTBa, 00s1a1ar0nme CBOHCTBOM
pabota Ne3 dazoBas | V1;0I1K-4-B1;YK-2 |cBepXmpoBOIUMOCTH.
Juarpamma -31;YK-2-Y1;VK-2- |2. HazoBute cocTaB cBepXIpPOBOIAIICH KEPAMUKH.
COCTOSIHUS B1 3. Ha3oBuTe npuMepHOe 3HaUeHHE TeMIIepaTyphl lepexoia B
Marepuana CBEPXITPOBOJIAIICE COCTOSIHUE ¥ METaJIa U CBEPXIIPOBOISIICH

KEePaMHUKH.
4.0Omnpenenute noHsATHe "cTapeHue" MaTepuana.

5.HazoBure (hakTOpbl, BHI3BIBAIOIIIE CTAPEHUE MaTepHaa
6.0mpeenure NOHATHE KKOPPO3MUsD MaTepuaia

7.HazoBute Tpu BUJa NEKTPOXUMUYECKON KOPPO3UH METAILIA B
JNIEKTPOYCTaHOBKAX.




P4 JlabopaTtopHast OIIK-4-31;0I1K-4- 1. Kaxumu mapaMeTpamMu XapaKTepU3yIOTCSd MATHUTHBIC MaTepUAaIbI?
padota Ne4 Spnenune | V1;0ITIK-4-B1;YK-2 |2.0T 4ero 3aBUCHUT 3HAUYEHHUE MATHUTHOM MPOHUIIAEMOCTH MarHUTHBIX
TUCTEpPE3HCa. -31;YK-2-V1;VK-2- | marepuanon?

[lotepu B B1 3.Yro Takoe «MHIYKIUS HACHIIICHUS?

MAarHUTHBIX 4. Yrto Takoe «OCTaTOYHAast MHAYKIHS» ?

MaTepuaax 5.YT0 Takoe «KO3PLUTUBHAS CUIIa»?
6. I[10 kakoMy mapamMeTpy pa3IndaroT MATHUTOMSTKHE 1
MarHUTOTBEPAbIE MaTEPHUAIIBI?
7.HazoBuTe BUABI MATHUTHBIX OTEPb.
8. [lepeuncanre U3BecTHHIC BaM BHIBI MATHUTHBIX MaTEepPHAJIOB.
9.Yt0 Takoe «ANeKTPOTEXHIUYECKAS CTAIBY?
10. Yro Takoe «peppur»?
11. o xakoMy mapameTpy (GpeppUTHl NPUHIUIHAIBEHO OTIHYAIOTCS OT
NIEKTPOTEXHUUECKUX CTaJIeH?

P5 Kontponpnas OIIK-4-31;0I1K-4- 3anaya Nel OmnpeneneHue ceueHUs TOKOPOBOAAIIMX IIIUH
pabota V1;0IIK-4-B1;YK-2 |3agaua Ne2 Onpeznenenue napaMeTpoB IBUTATENs, pacueT U BRIOOD
"UccnenoBanue -31;YK-2-V1;YK-2- | mMarHuTHOTO myckaress
anekTpoTexHuyecku |Bl 3amada Ne3 Pacuet 1 BEIOOp TEIIIOBOTO pejie
XU 3agaga Ne4 PacueT repkOHOBOTO pene
KOHCTPYKLIMOHHBIX 3amaua NeS OmnpeneneHre CONPOTUBICHHS U HArPY304HOH CIOCOOHOCTH
MarepHuayoB" pe3ucropa

5.3. OueHouHble MaTepHAJIbI, HCIIOJb3YyeMble IS IK3aMeHa (0U1eThl, TeCThI U T.I1.)

MmuHICTEpCTBO HAYKHU M BBICIIETO 00pa3oBaHus Poccuiickoit denepannu
DenepanbHOE TOCYIapPCTBEHHOE ABTOHOMHOE 00pa30BaTENIbHOE YUPEKICHUE
BBICLIIETO 0OPa30BaHUSA

«HannoHanpHbIi HccIe0BaTENbCKUN TEXHOTOTHUECKUN YHUBEPCUTET
«MHUCHUC»

HOBOTPOULIKWN OUITNAIT
Kadenpa DiaeKTpodHEpreTUKN U AIEKTPOTEXHUKH

JuciurminHa: «JIeKTPOTEXHUIECKOE U KOHCTPYKIIMOHHOE MaTepHaIOBEACHIEY
Hampasnenne: 13.03.02 «OneKkTpo3HepreTnka u 3EeKTPOTEXHUKA»

SK3AMEHALIMOHHbIN BUJIET Ne 0

1. Knaccugukarys 3MeKTpOTeXHUIECKAX MaTePHAIIOB.

2. [loHsATHE O MPOBOJHUKOBBIX MaTepHaax.

3. Onpenenute UIMHY aTIOMUHUEBON MPOBOJIOKH, ecin ee Macca 0,04 kr, a conpotusienue 11,5 Om (yaenbHoe cOnpoTHBIEHUE
amoMuHus 2*¥107-8 OM"-" M, IIIOTHOCTH amtoMuHus 2,7 /cM (Ky6.)

CocraBuit: CT. IpernoiaBaTesb J1.B. benbix

3aB. kapeapoit Dud: P.E. Maxupuna

OO0paszen 3aaHuii U1l 5K3aMeHa, IPOBOANMOTO HCTAaHIUOHHO:
1. ArperatHoe COCTOSHUE IPOBOJHUKOB:

- TBEPIOE, KUAKOE;

- TBEPIOE;

- TBEPIOE, KUAKOE, COCTOSTHHE HOHU3UPOBAHHOTO Ta3a;

- XHJKOE, Ta3000pa3Hoe.

2. KoBajnieHTHast XUMUYECKast CBSA3b ONPESIsIeTCS

- TMOMapHBIM 00bEIMHEHHEM BATICHTHBIX JIEKTPOHOB COCEHUX aTOMOB,

- epepacipeicICHIEM BAICHTHBIX AJICKTPOHOB OT THIIMYHOTO METaJIa K THITHYHOMY HE-METaILTy;

- cusiamu Ban-nep-Baanbca;

- CHJIaMH B3aUMOJICHCTBUS CBOOOIHBIX AIEKTPOHOB C TTOJIOKUTEIFHO 3apsDKEHHBIMU HOHAMHU METaJIOB.

3. MloHHast XUMHIYeCKas CBSI3b

- XapaKkTepHa JUIs METaJlIOB;

- OCYHIECTBJIACTCA 3a CUHET NEPECPACIIPEACITICHNA BAJICHTHBIX 3JICKTPOHOB OT TUIIMYHOTO ME€TalJIa K TI/IHI/I‘IHOMyL HEMCTAJLTy U
HOPUTHKCHUS 00Pa30BaBIIMXCS MTOJIOKHUTEIFHO U OTPUIIATEIIFHO 3apPsDKCHHBIX HOHOB;

- OCYHICCTBIIACTCA 3a CUCT IMPUTKCHUA IMOJIOKHUTCIBHO 3apsPKCHHBIX NOHOB METaJllila 1 CBO60]IHLIX OJICKTPOHOB;

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

4. MeTamnyeckas XUMHYECKas CBSI3b




- CBSI3b MEXY HOJIOKUTENBHO U OTPULIATEIBHO 3aps’KEHHBIMU HOHAMU METaJlIa;
- CBSI3b MEXKITY TIOJIOKHTEIIBHO 3apsHKCHHBIMUA HOHAMH METalIa U «3JICKTPOHHBIM Ia30M» CBOOOIHBIX ICKTPOHOB;
- CBSI3b MEXK/y BAJICHTHBIMH JJIEKTPOHAMH METaJLIa;

- CBsI3b 3a cueT cuil Ban-nep-Baanbca.

5. ToyeuHsle qeGEKTH KPUCTAJLUIMYECKOI CTPYKTYPHIL:

- TUCITOKAIINH, TTOPBI, TPESIIUHBI;

- BAKaHCHUH, TOCTOPOHHKE BKIIOUEHNS, TPAHHIIBI 3epeH;
- Je(eKThl HOBEPXHOCTH, TPAHHIIBI 3€PCH;

- BAKaHCHUH, Ty)KEPOTHBIC aTOMBI.

6. Jlucimokanus — 3TO

- TUHCWHBIH Te(PEeKT KPUCTATUTUIECKOMN PEIIETKH;

- pacroyio’KeHUE aTOMOB B KPHCTAILIE;

- CMEUICHNE MOHA U3 y3J1a HOHHON PelIeTKH;

- MOBEPXHOCTHBIN Ae(PEKT KPUCTATUTUUECKOHN PEIIETKH;

7. KakuM XMMHUYEeCKHM DJIEMEHTOM HACBIIIAETCS IIOBEPXHOCTD U3/IENHUS TIPU CHITHLIUPOBAHUU:
- aJIIOMUHUEM;

- YIJIEpOJIOM;

- KpeMHUEM;

- a30TOM.

8. Mupexcel Musiepa — 1o

- TPU LEJBIX YHUCTA, SBILIONINECs BeIMIHNHAMH, 0OpaTHBIMU OTpe3KaM, OTCEKaeMBIM JTaHHOH IIOCKOCTBIO Ha OCsIX [ | KOOpANHAT;
- JIBa IEJIBIX YHCIIA, SIBISIOIIUECS BEIMUMHAMH OTPE3KOB, OTCEKAaeMbIX JaHHOU MIOCKOCTBIO HA OCSX KOOPAUHAT;

- TPU LEJbIX YUCTA, SBISIOUIMECS BETMYMHAMU OTPE3KOB, OTCEKAEMBIX JaHHOM MIIOCKOCTBIO HA OCAX KOOPAMHAT;

- TPU LENBIX YUCJIa— KOOPAUHATHI IIOCKOCTH Ha ocsix X, Y, Z.

9. OCHOBHBIE MEXaHHUYECKHE CBOIICTBA MaTE€PHAIIOB:

- 2JIEKTPOIIPOBOJHOCTD, TBEPJOCTh, XPYNKOCTb;

- IPOYHOCTH, TEIJIONPOBOJHOCTD, XPYIIKOCTh, IIIACTUYHOCTD, YIIPYTOCTb;

- IPOYHOCTH, YIIPYTOCTh, TEPMUYECKOE PACIIMPEHHE, XPYIIKOCTD, IIJJACTUYHOCTD;
- IPOYHOCTb, IIACTUYHOCTh, TBEPAOCTD, XPYIIKOCTh, BA3KOCTb.

10. Kakue u3 npuBeIeHHBIX MEHBIX CIIABOB HAXOAT HanOOIbIIee MPUMEHEHHE B IPOMBIIIIIIEHHOCTH ?
- JlatyHu;

- ONOBSIHHBIC Y CBUHIIOBBIC 0a0OHTHI JJ1s1 MEHEE HArPy>KeHHBIX ITOIIIHITHHKOB;

- [luakoBbIe ¥ aHTH(QPUKIIMOHHEIE CILIABHI,

- AnroMHuHUEBbIe aHTH(PPUKIHOHHBIE (TOIIIUITHUKOBBIE) CIIABBI.

11. Kakue marepuansl OTHOCSTCA K IPYIIEe MaTEPUaAJIOB BEICOKOM IPOBOAUMOCTH:
- TaHTaJl U PEHUM;

- MeZIb U alOMHUHUIL;

- TpaUT U MUPOITUTHYECKHIA;

- YIJIEpOJ LIMHK U XPOM.

12. Ynpyras nedopmanus

- SIBIISICTCSI HAKATUTMBAIoIIelcst nedopmarmeit;

- SIBIISIETCSI HEHAKATUTUBAIOIeHcs ieopmannei;

- IO CHJIe BO3JICHCTBUSI OOJIBINE IIIACTHYCCKOI, M MaTepHall IIOCIIC CHATHUS BO3/ACHCTBUS BOCCTAHABIMBACT IIEPBOHAYAIBEHYIO (OpPMY
Y pa3Mephl;

- IPUBOAMT K HEOOPATHMBIM IIPOIIeCCaM B MaTepuae.

13. TBepmocts 1o PokBey onpepensercs

- IUTOMIAIBI0 OTIIEYATKA;

- TUaMeTPOM OTIEeUaTKa;

- Pa3HOCTBIO IITyOUH OTIIEYATKOB MEXKIY IPEIBAPUTEIHHON H OCHOBHOI Harpy3KaMu;
- Harpy3KoHu.

14. KpuBast oxnaxJeHHs, aHaIOTHYHast KPUBOH OXJIaXKAE€HHs YUCTOTO MeTallla, XapaKTepHa JUIsl CIUIaBOB THIA
- aMOp(HOH CTPYKTYPBHI;

- XUMMYECKOTO COEIUHEHUS,;

- TBEPOTO PacTBOpA.

- DBTEKTHUKH.

15. OTHOCUTENBHOE YUIMHEHHUE NIPU PACTSHKEHUU IPAKTUYECKU OTCYTCTBYET Y
- TBEPIbIX MaTepPHAJIOB,;




- XpyIKHX MaT€pHUaoB;
- IJJACTUYHBIX MAaTEPHUAIOB;
- YOPYTHX MaTepUaoB.

16. [IpaBuibHOE Onpe/iesieHue

- HezaBrcuMOCTb CBOWMCTB KpHCTajIa OT HalpaBJIEHHs HAa3bIBAETCS aHU30TPOINHUENH;

- Manexcsl Musnepa, KOTOpbIe 3aKTIOYEeHBI B KBaJPaTHBIE CKOOKH, XapaKTEePHU3YIOT PACIIONIOKEHHE TPYIIIEI L] MapateIbHBIX
IUIOCKOCTEH B KPUCTAILIE;

- [NonukpHCcTANINYECKOE CTPOCHUE MPEACTABIISICTCS B BUIE OONBIIOTO YMCIIa KPHCTAIIIOB MaJIbIX Pa3MEpOB;

- [Mommmopdu3Mm xapakTepeH s BceX KPUCTANTNIECKUX BEIIECTB.

17. K xakoMy TUIy IPOBOAMMOCTH TBEPIOTO BEIIECTBA OTHOCITCS CYIb(PUIBI
- IPOBOAHUKH;

- TIOJIyTIPOBOIHUKY;

- IUBJIEKTPUKU;

- H30JISITOPHI.

18. JIukBuIyc Ha JUarpaMMe COCTOSIHUSA CILIABOB — 3TO

- FEOMETPUYECKOE MECTO TOUEK KOHI[Aa KPUCTAITH3ALUH BCEX CIIIIaBOB HE3aBUCHMO OT COCTaBa;

- KpUBas, BBIIIE KOTOPOi BCE CILIABBI, HE3aBHUCHMO OT COCTaBa, HAXOAATCS B IBYX()a3HOM COCTOSIHUM;
- FEOMETPUYECKOE MECTO TOUEK Hayasla KPUCTAIIIM3ALUH BCEX CIUIABOB, HE3aBHCUMO OT COCTAaBa;

- KpUBasi, BbILLE KOTOPOU BCE CILIABBI, HE3aBUCHMO OT COCTaBa, HAXOAATCS B TBEPIOM COCTOSHUM.

19. HanbGonp1eit Koppo3NOHHON YCTOHYMBOCTBIO 00TaTaeT CieIyonil MeTalT:
- Menb;

- XpoMm;

- XKeJe30.

20. XumMudeckue CBOMCTBAa MaTepUAIOB ONPEACISIOTCS:
- JIEMEHTapHBIM XUMHYECKUM COCTaBOM;

- TUIIOM XUMHYECKOH CBSI3H;

- KOHILIEHTpaleil HocuTeneu 3apsaa.

21. Conupyc — 3T0 CIUIOLIHAS IIPpsIMasi JIMHUS Ha 1MarpaMMe COCTOSIHUS CIUIABOB BUAA

- XUMUYECKHE COCINHEHUS;

- TBEP/bIE PACTBOPHI C OTPAHUYCHHON PACTBOPHUMOCTHI0 000UX KOMIIOHEHTOB B TBEPIOM COCTOSIHUY;

- TBEpIbBIC PACTBOPHI C HCOIPAHUUCHHON PACTBOPHMOCTHIO 000MX KOMIIOHCHTOB B TBEPJIOM COCTOSHHHU;
- MEXaHUYECKHE CMECH.

22. 151 KpUCTAJUTMUECKOTO COCTOSIHUSI BEILIECTBA XapaKTEPHBI:

- BBICOKasl 2JIEKTPONIPOBOIHOCTH;

- aHU30TPOIIHUS CBOMCTB;

- BBICOKAsI TUIACTUYHOCTH;

- KOPPO3HOHHAs YCTOMYUBOCTb.

23. TBepmoe Temno, MpeCTaBIIIoNee co00H COBOKYITHOCTh HEOPHEHTHPOBAHHBIX OTHOCHTEIBHO APYT IpyTa 3epeH-KPUCTAIUINTOB,
HpeCTaBIsAECT COOOM:

- TEKCTYDY;

- HOJIUKPHUCTAIL;

- MOHOKPHCTAIIT;

- KOMITO3HIIHIO.

24. Kpucramt popMHpyeTCs IIyTeM MPaBHIBHOTO TOBTOPSHUS MUKPOYACTHII (AaTOMOB, HOHOB, MOJIEKYJI) TOJIBKO TIO OJTHOM
KOOpJUHATE:

- BEPHO;

- BEPHO TOJIBKO JIJIsi MOHOKPHCTAJIIIOB;

- HEBEPHO;

- BEPHO TOJBKO JAJI IOJIMKPUCTAILIOB.

25. Inst aMop(HBIX MaTepHaJIOB XapaKTEPHO

- HasTMgue (PUKCUPOBAHHON TOYKH ILIABJICHHUS;

- Hanu4He TeMIepaTypHOTrO MHTepBaa IJIaBIeHNUS;
- OTCYTCTBHUE CIIOCOOHOCTH K PACILIABICHHUIO.

26. BeHIeCTBO, COCTOAIICEC U3 aTOMOB OJJHOT'O XMMHYCCKOI'O 3JICMCHTA, HA3bIBACTCA:
- XUMHUYECCKHU YUCTBIM;

- XUMHUYCCKHU MTPOCTBIM;

- XUHMHUYCCKUM COCOTUHCHHUCM.




27. BeHISCTBO, COCTOALICE N3 OAHOPOJAHBIX aTOMOB HUJIK MOJICKYJI, U COACPIKAIEC HEKOTOPOEC KOJIUIECTBO APYTOoro BEMICCTBa, HE
MpEBbIMIAOIICE 3a1aHHOTO 3HAUYCHHW A, HA3bIBACTCA:

- XUMHWYCCKHU YUCTBIM,

- XUMHUYECKU ITPOCTHIM;

- XUMHUYCCKHUM COCOIUHCHHUEM.

28. YKaXuTe BHJ TOYCUHBIX CTATHIECKUX IE()EKTOB KPUCTANINICCKON CTPYKTYPBIL:
- IUCIIOKALlUY;

- BaKaHCUH;

- (DOHOHBI.

29. YKaXXUTe OJTHO U3 OCHOBHBIX XapaKTEPUCTUK CTPYKTYphI MaTepHana;
- KOHIIEHTpALs HOCUTeNelt 3apsia;

- CTETICHb YIOPSAXOYCHHOCTH PACIIONIOKEHHS MAKPOJACTHII;

- ANEKTPOIPOBOIHOCTb.

30. CnocoOHOCTh HEKOTOPBIX TBEPIBIX BEIIECTB 00Pa30BEIBATH HECKOJIBKO THITOB KPUCTAIMICCKUX CTPYKTYP, YCTOMUHMBEIX IIPH
Pa3IUYHBIX TEMIIEpAaTypax U JaBJICHUSIX, HA3bIBACTC:

- IOJIUMOPPHU3MOM;

- IOJIApU3ALUEH;

- aHU30TONHUEH;

- U30TpOIUEN.

5.4. MeTonuka olleHKH OCBOEHMS AMCHUILUIMHBI (MoayJisi, npakTuku. HUP)

IIpu oreHke pe3ysIbTaTOB BBHIIOIIHEHUS KOHTPOIBHOM pabOTHl HCHONB3YeTCsl OMHApHAs CHCTEMa, KOTopast IIpeIyCMaTpUBaeT
CIIEIYIOIHUE PE3YJIbTATHl U KPUTEPUU OLCHUBAHU:

PesyanaT OLCHWBAaHU KpI/ITepI/II/I OLCHKH
«3auTCHO»: BrimonHeHEI Bce 3aJaHuA )IOMaHIHefI paGOTLI, 1mbo JOMYMICHBI HE3HAYNUTCIIBHBIC OIIMOKHU TIPpU BBINTOJTHCHUH.
«HC 3a4YTCHO»: CTy,Z[eHT HC BBITTOJIHWJI WKW BBITIOJHWII HETIPABUIIBHO 3a/laHUA ,HOMa].LIHeﬁ pa60T1>1.

[Ipu oreHKe pe3ysIbTaTOB BBHIIOIHEHUS Ta0OPaTOPHOH pabOTHI UCIIONB3yeTCs OMHAPHAS CHCTEMa, KOTOPas IpelyCMaTpUBacT
CJIeIyIOLHE PE3YyIbTAThl U KPUTEPUU OLCHUBAHU:

PesynbTaT oLleHHBaHUS Kputepuu ouenku

«3aUTECHO»: BrimonHe B Bee 3a1aHns 1abopaTopHOH paboTEL, THOO AOIYIIEHBI He3HAYUTENBHBIC OINOKA TIPH
BBIMIOJTHCHHN.

«HE 3aYTEHO»: CTyZAeHT He BBIIOTHUII WITH BBIOTHUI HETIPABUIIBHO 3aJaHuUs 1a00paTOpPHON paboThL.

OrieHKa pe3yIbTaTOB SK3aMEHA OCYIIECTBISIETCS 10 OANbHOH cHcTeMe (KOTIMIHOY, «XOPOII0», KYIOBICTBOPUTEIHHOY,
«HEYJOBIETBOPUTEIIHLHOY). DK3aMEH CUHTACTCS MPOIIEHHBIM YCIEIIHO, €CIIH IIPU €T0 MIPOBEJICHHUH IOIydYeHa OLICHKA HE HIKE
«yZOBIETBOPHTENIBHO.

ITpu moBeneHNH HSK3aMeHa B MUCEMEHHOH (popMe KPUTSPUSIMH OIICHKH SBIISIOTCS

«OTanuHO»: Oba Bompoca 6uieTa N3I0XKEHBI MOTHO (B paMKaxX MpOrpaMMBbI Kypca MITH JEKIMOHHOTO Kypca) M TOYHO.
CrnocoOHOCTh CaMOCTOSATENBHO MBICTUTB, SICHO U NTOC/IEJ0BAaTEIbHO U3/IaraTh COAEpKaHUe OTBETa, YMEHHE 000011aTh MaTepHall,
Jenath BeIBOABL [IpaBuiIbHBIE OTBETHI Ha IOMOIHUTENBHbIE (TPOBEPOUYHBIC) BOIPOCH B paMKax Ounera. [logpodHoe n3noxenue
OCHOBHBIX TIOJIOKEHHMH 0TBeTa B JIucTe ycTHOTO ompoca.

«Xopoo»: O6a Bompoca WK OAUH U3 HUX B IIEJIOM PACKPBITHL, HO U3J0KEHBI HEOCTATOUHO MOJHO (He MeHee, 4eM Ha 80
—90 %), 1160 B OTBETE COAEPHKATCS HETOUHOCTH (B MIMEHAX, XPOHOJIOTHH, B HA3BaHUM TEPMHHA PH IOHUMAHHUH €TI0 CYTH U T.]L.).
Hanname nocTatoyHo moApoOHBIX 3amuceit B JIucTe yCTHOTO ompoca.

«Y IOBIETBOPUTEIBHON: W3nosxeHne KaXkI0ro BoIpoca B He MeHee, 4eM Ha 60 %, rpyOble omIMOKH B IEPHOAN3AINAX,
KIaccH(UKaIKAX, TPAKTOBKE OCHOBHBIX MOHATHH U T.J. He3HaHUe 0HOTO U3 BOMPOCOB MOXKET OBITH KOMIEHCUPOBAHO JIPyTHM
BOIIPOCOM (Ha YCMOTPEHHUE MPENoaBaTelis) IpU COOTBETCTBYIOLIEH 3anucH B JIucte yctHoro ompoca. HenocnenoarensHoe
M3JIOKeHHUE MaTepraa, HEyMEeHHE JIeNIaTh BEIBOIBI.

«HeynoBneTBOpUTETEHON: OtcytcTBre 3amuceit B JIncTe yCTHOTO ompoca, 0TKa3 OT 0TBETa, HOAMEHa OHOTO BOIpoca
JpyTHUM, HamuuKe mmnapranku. MsnoxeHue Bonpocos MeHee, ueM Ha 60 %. He3naHne OCHOBHBIX MOHATHI U MONOKEHUI TEMBI.
HecrmocoOHOCTE CBS3HO U3IIOKHUTH MaTepHal.

IIpu noBeneHUn sk3aMeHa B (hopMe KOMITBIOTEPHOTO TECTUPOBAHUS KPUTEPUSMHU OLEHKH SBIISIOTCSA:

«OTIMYHO»: IMomny4enue 6onee 90 % 6aiIoB 10 TECTy IPH BHINOIHEHUH TECTA 33 PEIIAMEHTHPOBAHHOE BPEMsI
«Xoporo»: IMomyuenwue ot 75 mo 90 % GasIoB MO TECTY MPH BHIMOIHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE BPEMS
«Y IOBIETBOPUTEIBHON: Iomydaenue ot 50 10 75 % 6anuoB 1o TeCTy NPH BHIMOIHEHUH TECTa 32 PETIIAMEHTHPOBAHHOE

6. YYHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE

6.1. PexomeHayemast 1uTepaTypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpLI, COCTaBUTCIIN 3arnaBue bubimoreka I/ISI[aTeJ'ILCTBO, roa




ABTOpBI, COCTaBUTENIN

3arnasue

bubaunoreka

W3nparenscTBO, TOI

JI1.1 | C.’.Boromyxos, Kypc maTepuanosenenus B M.: MamuHocTpoenue, 2003
B.®.I'pebenrok, BOIIpOCax W OTBeTax: Yueol.
A .B.Cunroxun nocobue
JI1.2 |Ilonx pen. Marepuanosenenue: Y4eOHUK M.: MI'TY um.H.D.baymana,
b.H.Apzamacosa 2008
JI1.3 | . A.Tumodeen DIEKTPOTEXHUUCCKUE CII6.: Jlans, 2012
MaTepHUAITbl U U3JIEIHS:
Y4eOH.mocobue
JI1.4 |B.H.I'aganos MarepuanoBeaenue: YueOHUK M.: UIH®PA - M, 2016
JI1.5 |Yepenaxun A.A. DNEKTPOTEXHUYECKOE U M.: UHO®PA-M, 2017
KOHCTPYKIIHOHHOE
MaTepualioBeleHUe: YUeOHUK
JI1.6 | Lenebposckwuii I0. B. | DnekTporexHu4eckoe u HoBocubupck:
KOHCTPYKIIMOHHOE HoBocubupcknit
MaTepHaNoBeIeHNE: YIeOHOEe rOCyIapCTBEHHBIH
nocobue TEXHUYCCKHI YHUBEPCUTET,
2019
6.1.2. JlonosiHuTE/IbHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENIN 3arnaBue Bubmmoreka W3narenscTBo, roa
JI2.1 |Konecos C.H. MartepuanoBeneHue u M.: Bercur. mik., 2004
TEXHOJIOTUSI KOHCTPYKIHMOHHBIX
MaTepHasoB: Y4eOHHK
JI2.2 [ }O.M.JlaxTHH, MarepuanoBeneHue: Y4eOHUK M.: Anpsnc, 2011
B.I1.JIeonTtheBa.
6.1.3. MeTtoanyeckue pa3padoTku
ABTOpBI, COCTaBUTENIN 3arnaBue bubnuoreka WznarenscTBo, ros
JI3.1 |Muxeesa E. B. Martepuainsl 1 KOMIOHEHTHI Uomkap-Omna: [ToBomxckuit
ANEKTPOHHBIX CPEJICTB: rOCYIapCTBEHHBIN
11a00PaTOPHBIN MPAKTHKYM TEXHOJIOTUYECKUI
yHHUBepcurert, 2014
6.2. Ilepeyenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « AHTepHET»
D1 |Poccuiickas HaydHas MeKTpoHHAs OHOIHOTEKA www.elibrary.ru
3 DNEKTPOTEXHUUECKOE U KOHCTPYKIIMOHHOE https://Ims.misis.ru
MaTepHanoBeIcHHE
D33 |H® HUTY MUCHUC www.nf.misis.ru
6.3 Ilepeyens NMporpaMMHOro odecnevyeHust
I1.1 | Micro-Cap 12
I1.2 | Microsoft Teams
1.3 [MATLAB & Simulink
6.4. Ilepeyeb HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM U NPOQeCcCHOHAIBHBIX 023 JAHHBIX
1 http://www.center.eneral.ru/products.html — mpoaykiust 3aBoioB Poccum, mpon3BOAAIIMX IMEKTPUISCKAS MAITUHBI H
) TpaHc(hopMaTopsI
N.2 |https://www.electromechanics.ru - caift "DnexTpomexaHuka"
N.3 | http://journals.ioffe.ru/journals/2 - "®u3uka 1 TEXHUKA MOJTYTPOBOTHUKOB"

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHWE

Ayn.

Hasnauenwue

Bun

OcHallenue




139 VYuebnas mabopatopust (KOMIbIOTEpHSIH | JIab I mr. - Oxpan Lumien Eco Picture 200x200
KJIAcc) Kabunet KypCOBOTO u cM;
JATUTOMHOTO MPOEKTHPOBAHMUS, 1 . - Beb xamepa Logitech;
CaMOCTOSATEJIFHOHN paboTH! 00yJarommxcs 1 mr. - [Ipoextop EPSON EB E-10;
1 . - Cucremusiii 6100k NORBELIS;
1 mrt. - Monutop LCD Acer;
12 . - Kommetotep B cOope;
1 . - Kommytarop D-Link 16mopr;
12 . - KomnbroTepHBIi CTOT;
7 wr. - Cton 1a00paTOpHBII;
12 . - Kpecno KoMIbIOTEPHOE;
12 wrT. - Pynonnslie mropsr,
1 . - CIyiiT cucTeMa,
8 mrt. - Ctym;
1 mr. - Jlocka yueHU4ecKas.
113 YueOHast mnaGopaTtopuss (KOMIbIOTEpHBIi | JIab 13 . - Kommerorep B cbope;
KJ1ace) 1 mr. - Ilpoektop yHHBepcambHbIH Vivitek
DH278;
1 . - Okpan HacTeHHBIH 150%200;
1 mr. - KommyraTtop D-Link 16 mopr.;
1 w. - [loxBec i mpoekTopa;
1 . - Beb xamepa Logitech;
1 wr. - Konauuonep ;
13 mwrr. - CTON KOMITBIOTEPHBIIA;
2 wt. - CToJ mpenoaaBaTesIbCKHiA;
7 wr. - CTynbs;
12 wr. - Kpecio;
1 . - [xad KHIWKHBIH;
12 wt. - Pynonssle mropsl,
1 wT. - YueHnueckas JOCKa;
123 VYuebHast nabopaTopus (KOMIBIOTEpPHBIH | JIab 14 . - CucTeMHBIH OJI0K;
KJIacc) Kabuner KypCOBOTO u 14 mrr. - Morutop LCD LG21,5;
JUIUIOMHOTO IIPOEKTHPOBAHMS, 1 . - Oxpan HacteHHsld 200x200;
CaMOCTOSITEIbHOM PaboThl 00yUarOIUXCs 1 wr. - ITpoexTop ACER X118DLP 3600;
1 . - [loxBec g mpoekTopa;
1 mr. - KommyTarop D-Link;
1 wrt. - Jlocka yueHu4eckas;
27 wir. - CTOJNBI yUSHUYECKHUE;
52 wrt. - Crynbs;
4 wr. - Kamosu.
127 VYuebnas mabopatopust (KoMIbroTepHsIH | [Ip 1 wr. - MaTepakTuBHas nocka Panasonic;

KJIacc)

1 . - IIpoextop Epson;

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

12 wrt. - Kommnerotep B cbope;

1 wr. - Cucremusiii 6ok NORBELIs;
1 wt. - Monurop LCD Acer;

12 wT. - KoMnbloTepHBIE CTOJIBL;

8 mT. - YUeHUYeCKHi CTOII;

12 wt. - Kpecno koMInblOTEPHOE;

16 mt. - CTyinss;

1 wr. - KamxHelii mikad;

1 wr. - YueHuueckas gocka.

8. METOAUYECKHUE YKA3AHUSA J1JIS1 OBYYAIOIIIUXCSA

B mporiecce m3y4eHuUs IUCIMIUTNHEI BEIICIISIOT IBa BHJIa CAMOCTOSTEIIFHOM pabOTHL: - ay JUTOPHAs; - BHEAYJUTOPHAS. AyAUTOpHAs
caMocCTOsATeNbHAs paboTa [0 AUCIUILIMHE BBRIONTHACTCS HAa YIeOHBIX 3aHATHAX MO PyKOBOJACTBOM IIpenoaBarTens. Bueayauropras
caMocTosTeNbHas paboTa - MIaHupyeMas yueOHas paboTa 0OydaroliMCs, BRIIONHAEMas BO BHEAyJUTOPHOE BPeMs 110 3aJaHUI0 U
HPH METOINYECKOM PyKOBOJCTBE IPEIoiaBaTells, HO 0e3 ero HemocpeAcTBeHHOro yuactus. CamMocTosTeNnbHas paboTa, He
MpeayCMOTpEHHAas IPOrpaMMOi yueOHON TUCIUIUINHEL, PAaCKPHIBAIONIEH I KOHKPETU3UPYIOIIEH ee cofepKaHue, OCYIIECTBISIETCS
o0yJaromuMcs HHUIIMATHBHO, C IEJIbI0 Peann3auy cCOOCTBEHHBIX Y4eOHbIX U HayYHBIX HHTepecoB. g 6onee 3 deKTHBHOTO
BBINOJTHEHHS CAMOCTOSATEIbHON PabOThl O AUCLUILIHHE NPeNoaBaTelb PEeKOMEHAYeT HCTOYHUKH [T pabOThI, XapaKTepu3yeT
HanOoJee parMoOHATBEHYIO METOANKY CaMOCTOSTEIIFHOM pabOTHI, AEMOHCTPHPYET paHee BHITOTHEHHBIC 00yJaronMMucs paboTHI U T.
1. Buner 3amanmii U1 BHEay TUTOPHOM CaMOCTOSATEIIFHON PabOTHI, HX COAepKaHUE U XapaKTep MOTYT HMETh BapHATHBHBINA U
IuddepeHIUPOBaHHBINA XapaKTep, YUUTHIBATh MHANBUAYaTbHBIE 0COOEHHOCTH o0yyaromerocs. CaMocTosiTenbHas paboTa MOXKET
OCYILECTBIIATHCS UHAMBHUIYalIbHO WM TPYIIIaMU CTyIeHTOB online (paboTa B 31€KTPOHHON HH(OPMAIIMOHHO-00pa30BaTEIbHOM
cpene HUTY «MUCHUCy» (QUOC), yacThio KOTOPOI HENMOCPEICTBCHHO MPeHA3HAYESHHOMN JIJIsI OCYIISCTBICHUST 00pa30BaTEIHLHOTO




nporecca sSBIseTcs DIeKTPOHHbBIM 00pa30BaTeIbHBIN peCypc U Ha 3aHATHSIX B 3aBUCUMOCTH OT IeJIH, 00beMa, KOHKPETHOM
TEMaTUKH CaMOCTOSTECIILHOM PabOThI, YPOBHS CIIOKHOCTH. BO3MOXHO MPOBEICHAE CHHXPOHHON pabOThI CO CTYACHTaMH C
ucrions3oBanreM Microsoft Teams mmu Zoom. KoHTpos pe3ybTaToB BHEayINTOPHOI CaMOCTOATENIEHOM PabOTHI OCYIIECTBISETCS
B IIpejieNiaX BpeMEeHH, OTBEJICHHOTO Ha 00s3aTeIbHbIC yIeOHbIe 3aHATHS 110 JUCIUIUINHE Ha MPAKTHYECKUX , TaOOPATOPHBIX
3aHATHUSIX.
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