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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 |IIpaBoBeneHue

2.2.3 | IIpou3BOACTBEHHBI MEHEHKMEHT

2.2.4 | YnpaBineHue NpOeKTaMu

2.2.5 |Teopus aBTOMaTHYECKOTO yIPABICHUIL

3. PE3YJIbTATBI OBYYEHMUA 110 JUCHUIIIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSAMH

YK-2: Cnoco6eH co0upaTh 1 MHTePNPETHPOBATHL JaHHbIE U ONpeAeJaTh KPYT 3aa4 B paMKax IOCTaBJIeHHOH e,
BBIOHPATh ONTHMAJILHBIE CIIOCOOBI PeleHNs], HCXO/AS U3 AeiiCTBYIOIIMX NMPABOBBIX HOPM, HMEIOLIUXCSI PecypcoB 1
OrpaHUYeHHuii, yMeHHe 000CHOBBIBATH NIPUHSATHIE PelICHUs

3HaTh:

VYK-2-31 meToauku noucka, coopa u 00paboTku HHGOPMALIMH; aKTyalbHbIE POCCUICKHE U 3apyOeKHbIe HCTOUHUKHN HH(POPMAaLuU B
cdepe npodeccroHanbHOH NeITeIbHOCTH

OIIK-4: Cnioco0eH MPOEKTHPOBATH U Pa3padaThIBaTh NPOAYKIHIO, MPOILECCHI M CHCTEMbI, COOTBETCTBYIOIIINE MPOPUITIO
MOATrOTOBKH, UCITIOJIB30BATH CBOMCTBA KOHCTPYKIIMOHHBIX U 3JICKTPOTEXHHYICCKUX MATECPHUAJIOB B pacueTax napamMeTrpoB u
PeKUMOB 00beKTOB NMPO(eCCHOHATBHOI AeATETbHOCTH, IPUMEHSITh 3HAHUE IKOHOMHYECKHX, OPraHU3ALMOHHBIX H
ynpaBJieH4eCKHX BOIPOCOB MPH YIPABJIEHHH NMPOEKTaAMHU

3HaTh:

OIIK-4-31 0CHOBBI MaTE€pPHAIOBEICHHS H TEXHOJIOTHN KOHCTPYKIIMOHHBIX MAaTePHAIIOB

YK-2: CnocoGen co6upaTh 1 HHTEPNPETHPOBATH JaHHbIE H ONPeIessITh KPYT 3a1a4 B PAMKaX NMOCTABJIEHHOM 1eJIH,
BBIOHPATh ONTHMAJIbLHBIE CIIOCOOBI PelleHNs], HCXOAS U3 AeiCTBYIOIINX MPABOBBIX HOPM, HMEIOLIUXCSI PeCypcoB 1
OrpaHMYeHMii, yMeHHEe 000CHOBBIBATH NPUHSATHIE PelIeHHUs

YMeTh:

VYK-2-¥Y'1 npuMeHsATh METOTUKH OUCKA, cOOpa i 00pabOTKH HH(POPMAIINH; OCYIIECTBISATh KPUTHUSCKUHA aHAIN3 M CHHTE3
WHPOPMAIIUH, TTOTYICHHON U3 Pa3HBIX HCTOYHUKOB; IPUMEHSITh CUCTEMHBIN ITOAXO0JI UTS PEIISHNS TOCTABICHHBIX 33124

OIIK-4: Cnioco0eH nNpoeKTHPOBATh U Pa3padaTbiBATh NPOAYKIMIO, IPOLECCHI U CUCTEMbI, COOTBETCTBYIOLIME NPOQUIII0
NOAT0TOBKH, HCII0JIb30BATh CBOHCTBA KOHCTPYKIHOHHBIX M 3JICKTPOTEXHHYECKUX MAaTEPHAJI0B B pacyeTax 1apaMeTpoB H
Pe:KUMOB 00bEeKTOB NPO(ecCHOHAILHOI AesITeJbHOCTH, IPUMEHATh 3HAHHE YKOHOMHYEeCKHX, OPTaHU3AIHOHHBIX H
yHnpaBJIeH4YeCKHX BONIPOCOB NPH YNPABJICHHH NPOCKTAMHU

YMmeThb:

OIIK-4-Y1 onepupoBaTh OCHOBHBIMH MOHATUSMH U OIIPEICICHUIMHU.

YK-2: Cnioco6eHn cooupaTh 1 HHTEPNPETHPOBATH TaHHBIE H ONPeIeJsITh KPYT 32/1a4 B PAMKAX MOCTABJIECHHOM 11€JIH,
BLIﬁPIpﬁT]) ONTHMAJILHBIE CIIOCOOBI peuieHus, HCxoas u3 }ICﬁCTBle].l.lPlX IPAaBOBbLIX HOPM, HMCHOIIUXCHA PECYPCOB U
OrpaHuYeHHii, yMeHHe 000CHOBBIBATH NPUHATHIE PellleHHs

Baanern:

YK-2-B1 meromamu noncka, coopa 1 00pabOTKH, KPUTHIECKOTO aHAJN3a M CHHTE3a HH(POPMAIINH; METOANKON CHCTEMHOTO
NOJX0/a AJsl PEIEHUs 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
Pazgen 1. IIpoBoagHuKOBBIE
MaTepHAaJIbI
1.1 OO6mue cBenenusi. OCHOBHBIC 2 2 VYK-2-31 VK-2- | JI1.1JI1.2
(hU3UKO-XMMHUYECKHUE U Y1 VK-2-B1 JI1.3J12.1
MEXaHHYECKHE CBOMCTBA, OI1K-4-31 JI2.2J13.1
knaccudukarms. Pacuer OIIK-4-V1 0102093
MPOBOJHHUKOB. /JIek/ OIIK-4-B1
1.2 MeTozp! pacueTa 2 2 YK-2-31 YK-2- JI1.1 JI1.2
MIPOBOJHUKOBBIX MaTEPHAJIOB: Y1 VK-2-B1 JI1.3J12.1
10 TOKY, 10 JIJIMHE, 110 OIIK-4-31 JI12.2J13.1
MormmHocTH. /IIp/ OIIK-4-V1 013233
OIIK-4-B1
1.3 TemnepatypHbIit 2 2 VK-2-31 VK-2- JIT.1J11.2 I'pynmoBsie P1
ko3 durment, yaensHoe V1 VK-2-B1 JI1.3J12.1 3aHATHS
COIIPOTHBIICHUE U JI2.2J13.1
MIPOBOJUMOCTD D1 D2 33
MPOBOHHUKOB /J1a6/
1.4 CamocTosTeNnbHOE H3yUeHUe 2 10 VK-2-31 YK-2- JI1.1 JI11.2
JIOIIOJIHATEJIBHOTO MaTepraia V1 VK-2-B1 JI1.3J12.1
10 TeMaM: MPOBOJHUKOBBIE OIIK-4-31 J12.2J13.1
MaTepHallbl, UX OIIK-4-VY1 213233
KItaccu(uKaIys; OIIK-4-B1
(uzndeckue, XUMHUIECKHUE U
MeXaHUYeCKHe
cBoiictBa. /Cp/
Pazpgean 2.
IoaynpoBogHUKOBBIE
MaTepHabl
2.1 O6mue cBenenusi. OCHOBHBIC 2 2 VYK-2-31 VK-2- JIT.1J11.2
CBOICTBA MOJIYIPOBOIHUKOB. V1 VK-2-B1 JI1.3J12.1
[punumn neicTBus p-n- OIIK-4-31 JI2.2J13.1
nepexoa. BapuatuBHOCTD OIlK-4-VY1 213233
MOJTYTTPOBOTHUKOB. /JIek/ OITK-4-B1
2.2 MeToauku pacyeTa 2 2 VK-2-31 VK-2- JI1.1J11.2
MOJIYTIPOBOJHUKOBBIX V1 VK-2-B1 JI1.3J12.1
Matepunos. /IIp/ OIIK-4-31 J12.2J13.1
OIIK-4-VY1 212233
OIIK-4-B1
Pazpgean 3.
JudnekTpuyeckue
MaTepHAaJIbI
3.1 Meronuku pacuera 2 2 VYK-2-31 VK-2- JIT.1J11.2
JARJIEKTPAYECKUX V1 VK-2-B1 JI1.3J12.1
Mmatepuanos. /IIp/ OIIK-4-31 JI2.2]13.1
OIIK-4-VY1 212233

OIIK-4-B1




32 CamocTosiTensHOe H3ydeHHe 2 20 VYK-2-31 VK-2- | JI1.1J11.2
MaTtepuala 1o TeMam: Y1 VK-2-B1 JI1.3J12.1
TUDJICKTPUKH, O0TIHe OIIK-4-31 JI12.2J13.1
CBEJICHHUS; TIOJSIPU3ALIHS OIIK-4-VY1 D152 33
JIUDJIEKTPUKOB; CBOMCTBA OIIK-4-B1
JIIDJICKTPUKOB;
KItaccu(UKaIst
JTUDJIEKTPUKOB 110
arperaTHOMy
cocrostauIo. /Cp/
Pazpgean 4.
Koncrpykuunonnsie u
MATHHTHBIE MATEPHAJIBI
4.1 SBnenue rucrepesuca. 2 2 VK-2-31 VK-2- JIT.1J11.2 I'pynmoBsie P2
[ToTepu B MarHUTHBIX Y1 VK-2-B1 JI1.3J12.1 3aHATUS
Marepuanax /J1a6/ J12.2J13.1
31 32 33
4.2 CamocTosTeNbHOE H3yUeHUE 2 30 VK-2-31 VK-2- JIT.1J11.2 I'pymnmoBsie
MaTepuaiia 1o Temam: Oorme Y1 VK-2-B1 JI1.3J12.1 3aHATHUS
CBEJICHHS O OIIK-4-31 J12.2J13.1
KOHCTPYKLIMOHHBIX U OIIK-4-VY1 212233
MarHMTHBIX MaTepHasax; OIIK-4-B1
CBOWCTBA; KiaccuuKkanus u
npumenenue /Cp/
43 IMoaroToska k 3x3ameny /Cp/ 2 27 VYK-2-31 VK-2- | JI1.1J11.2 KM1
VY1 YK-2-B1 JI1.3J12.1
OIIK-4-31 J12.2713.1
OIIK-4-VY1 2132233
OIIK-4-B1
44 [IpoBenenue 2 9 VYK-2-31 YK-2- JI1.1 JI1.2 KM1
sK3aMeHa /DK3aMeH/ V1 YK-2-B1 JI1.3J12.1
OIIK-4-31 J12.2J13.1
OIIK-4-V1 31 32 33
OIIK-4-B1
Pazgea S. IloaroroBka k
KOHTPOJbHBIM
MEPONPHITHAM H
BBINOJIHSIEMBIM padoTam
5.1 O0BeM 9acoB 2 9 YK-2-31 VK-2- KM1
CaMOCTOSITEIEHOM PabOTHI HA V1 VK-2-B1
noarotoBky k KM /Cp/ OIIK-4-31
OIIK-4-V1
OITK-4-B1
5.2 O0beM vacoB 2 25 VK-2-31 YK-2- JI2.3 P1,P2,P
CaMOCTOSITEIbHOM PabOTHI HA V1 VK-2-B1 3
moarotoBky k BP /Cp/ OIIK-4-31
OIIK-4-VY1
OIIK-4-B1
5. ®OHJ OHEHOYHBIX MATEPUAJIOB
5.1. KonTposbHbIe MeponpusATHS (KOHTPOJIbHAsSI PafoTa, TecT, KOJJIOKBHYM, 3K3aMeH H T.IT), BONPOCHI LIS
CaMOCTOSITEJILHOI MOATOTOBKHI
Kon KonrtponbsHoe EldioffﬂeMme B
KM MepoTpusTHE AMKATOPEL OTIPOCHI JJIs1 TIOATOTOBKH
KOMIIETeHIINH
KM1 DK3aMeH OIIK-4-31;0IIK-4- | TeopeTnueckue BOIPOCH! K IK3aAMEHY:

Bl

V1;0IIK-4-B1;YK-2
3L, VK-2-V1;VK-2-

1
2
3
4
5.
6
7
8

. Kimaccudukarnms >1eKTpoTeXHIIeCKUX MaTepHalIoB.
. IToHsiTHE O NPOBOAHMKOBBIX MaTepUaax.

. OCHOBHBIC TIOHATHS U JJIEMEHTHI 30HHOH TCOPHH.
. I[IpoBotHHKHM TIEpBOTO M BTOpOTO posa. [1na3ma.

DNEeKTPOIPOBOAHOCTD AUAIEKTPUKOB.

. YZ[eHbHaH MIPOBOAUMOCTDH U CONPOTHUBIICHUEC MPOBOJHUKOB.
. HOHHPI/ISaHHﬂ JAUBJICKTPUKOB.
. 3aBHCHMOCTH YACIBHOTO COTPOTUBIICHUA IMPOBOJHUKOB OT COCTaBa




CIIJIaBa M TEMIIEPATypBL.
9. lndnekTpudeckue notepu. DaeKTpudeckas poYHOCTb
JIJICKTPUKOB.

10.Tepmomsmxymast cuna. Tepmonapsl. CraBsl At TepMOMap.
11.MexaHu4eckue cBOMCTBA TUAIEKTPUKOB.

12.IIpoBOAHUKOBBIE MaTEPHUAIIbI C BBICOKON MPOBOAUMOCTBIO.
13.Tepmuueckue cBOHCTBA AUAIEKTPUKOB.

14.CBepX1IpOBOJHUKY U KPUOTIPOBOAHUKH.

15.®Du3nKo-XMMHYECKHE CBOIICTBA IUAIIEKTPUKOB.

16. KoHTakTHBIE TPOBOJHUKOBBIE MATEPHAIIBL.

17. CoOGCcTBEHHBIE U IPUMECHBIE TOTyTIPOBOAHUKH.

18. [IpoBOTHMKOBBIE MaTepUAIIbI ¢ OOJIBIINM YIEIbHBIM
COIPOTUBIIEHHEM.

19. OcHOBHBIE U HEOCHOBHBIE HOCUTEIIH 3aps/a B IOTYIPOBOAHUKAX.
20. lnamMarHUTHBIC, TapaMarHUTHBIC, (DePPOMATHUTHBIC BEIL[ECTBA,;
aHTH(EeppOMarHeTHKH.

21. 3aBUCHMOCTB 3JIEKTPOIPOBOJHOCTH ITOTYIPOBOJHHUKA OT
TEMIIEpaTypbl.1U KOHIEHTpauuu npuMmeceid. 22. Temneparypsl Kropu,
Heemns.

23. 3aBUCHMOCTb 31E€KTPONPOBOJHOCTH MOTYIPOBOJHHUKA OT
KOHILIEHTPALUYU NIPUMECEH.

24. CBepxoOMeHHOE B3aUMOACHCTBUE B (heppUMarHeTHKAaXx.

25. 3aBUCHMOCTb IPOBOJUMOCTH MOTYTIPOBOJHUKA OT HANPSXKEHHOCTU
BHEIITHETO JIEKTPUUEcKoro mosi. 26. OcCHOBHas KpUBast
HaMarHU4YMBaHUA (eppOMarHeTHKa.

27. TeH304yBCTBUTENILHOCTD U ()OTOMPOBOIUMOCTD MOTYMPOBOIHHKA.
28. MarHuTHbIN TUCTEPE3UC.

29. Dddexrsr 3eedeka, [lensThe, ToMmncoHa.

30. OcratouHast HHAYKLIHUS U KOOPILHUTUBHAS CHila. MarHUTOCTPUKIIHSL.
31. Dddext Xomnna.

32. TeXHUYECKH YHCTOE JKEJE30.

33. IlonsATue 0 p-n NEPEXOJE, €ro BONbTaMIIEPHAs XapaKTEPUCTHKA.
34. Tlepmannon. Anscudep.

35. I'epmaHuid.

36. TepmunBap, nepMeHIIOpP, KATbMAJUION, TEPMAJLION, KOMIIEHCATOPHI.
37. Kpemnnit

38. AMOop(HBIE MATHUTHBIC MaTEPUAIIBI.

39. CeneH, Temtyp

40. MarautoauaneKTpuku. GeppuTsl.

41. KapOua kpemuus. bunapHsle coeiMHEHUS.

42. JIuTble BHICOKOKOIPLUUTUBHBIE CILTABbI.

43. Knaccugukarus dIeKTpOTeXHUIECKUX MaTePHUAIIOB.

44. MeTtaninokepaMHueckue ¥ METAIIOIIAaCTUYECKHE MarHUTHL.

45. DeKTpOnpOBOJHOCTh JUINIEKTPUKOB.

46. OcoOEHHOCTH MarHUTOTBEPIBIX MAaTCPHAJIOB.

47. lonspuzanus AUIEKTPUKOB.

48. MarauToTBEpAbIE PEPPUTHL.

49. DnexkTpuyeckasi MPOYHOCTh JUIEKTPUKOB.

50. MarauToTBEp/Ible CILUIABbl HA OCHOBE PEAKO3EMEIbHBIX METAIUIOB.
51. MexaHnueckre CBOHCTBA AUAIEKTPHKOB.

52. MarHutoTBEpAble MAPTEHCUTHBIE CTAIH U MIaCTHYECKU
ne(popMUpyeMBIe CILUIABHI.

53. TepMuuecKue CBOWCTBA JUIEKTPUKOB.

54. CobcTBEeHHBIE U TPUMECHBIE TOTYIPOBOAHUKH.

55. OU3UKO-XUMHUYECKHUE CBOUCTBA JUINEKTPUKOB.

56. OCHOBHBIEC U HEOCHOBHBIE HOCUTEIH 3apsiia B IOJIyIPOBOJHUKAX.
57. IloHsATHE O IPOBOJHUKOBLIX MaTepUaax.

58. 3aBHCUMOCTb 2NEKTPONPOBOAHOCTH MONYNPOBOAHUKA OT
TEeMIIePaTyPBHI.

59. IIpoBOogHMKH NEPBOTO U BTOPOro poxa. Ilnasma.

60. 3aBHCHMOCTB IEKTPONIPOBOIHOCTH MTOTYNPOBOJIHUKA OT
KOHLEHTPALH TPHUMECH.

IIpuMeps! IpaKTHUECKUX 3aJaHUI K OK3aMEHY:

1. Omnpenenure JIMHY aTlOMUHUEBOM MPOBOJIOKH, eciu ee macca 0,04
KT, a conporusierne 11,5 Om (yaeapHOE CONPOTHBICHHE aTFOMUHUS
2*%10"-8 OM"-" M, INTOTHOCTH aMOMHHEA 2,7 T/cM (Ky0.)

2. MenHas 1MHa MPAMOYTOJIBHOTO CEUEHHs OT/AENIEeHa OT KOopIyca




OIIOPHBIM H305ATOpoM. OTIpeenuTs 00beMHOE COpoTUBICHNE RV 1pn
U3BECTHBIX JAaHHBIX: JaMeTp uzonstopa D = 40 MM, BeicoTa U30IsITOpa
H = 15 mm, BbicoTa 3BeHa m3oisTopa h = 10 MM, BbIcoTa oTceka a = 12
MM, HanpspkeHue uzonstopa U = 200 B, konuuecTBo 38eHbeB N= 6 11T
(pv=10"12).

3. MenHas mMHa MPAMOYTOIBHOIO CEYEHHs OT/AEIEHA OT KOpIyca
OITOPHEIM H30ATOpOM. OTIpeIeNTNTh TOBEPXHOCTHOE COIIPOTHUBIICHHE
Rs mpu u3BecTHBIX JaHHBIX: AnaMeTp usonaropa D = 70 mm, BeICOTa
nsonaTopa H = 20 MM, BbicoTa 3BeHa u3ossitopa h = 10 MM, BeIcOTa
orceka a = 12 mm, HanpspkeHue uzossropal = 200 B, konudecTBo
3BeHbeB N= 8 . (ps = 10"14 )

5.2. TlepeueHb padoT, BLINOJIHSIE

MbIX 10 gucuuiinHe (Kypcosast padora, Kypcosoii npoexkr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Haspamue IIpoBepsiemblie
WH/IUKaTOPbI Conepxanue paboThl

paboTel paboTsl N

KOMITe TCHITHH

P1 JlaGoparopnast OIIK-4-31;0TI1K-4- 1. Uro Takoe TeMmeparypHsblii koapduipent? Kakum odpazom ero
pabora V1;0IIK-4-B1;VK-2 | MOxHO paccuuTaTh?

NelTemmnepatypubiii |-31;YK-2-V1;VK-2- | 2. Yro Takoe ynenbsHoe conporusieHue? I1o kakuMm KpUTEpUsIM OHO
ko urmenr, B1 onpexaensieTcs?
yAeIbHOoe 3. Yro Takoe NpoBOAMMOCTb IPOBOAHUKOBBIX MaTepuanos? ITo kakum
COIIPOTHUBIICHHUE U KPHUTEPUSAM OHO PACCUUTHIBACTCS?
MIPOBOANMOCTB 4. Kak nocTpouts rpaduik 3aBUCHMOCTH CONPOTHBICHHUS METaJIa OT
MIPOBOJHUKOB €ro TeMIeparypsi?
5. B 9eM cocTonT pa3nuyue TeMIepaTypHOro ko3hpunneHra
COIPOTHUBIICHHUS METAJUIOB U IOJIYIPOBOTHUKOB?
6. B ueM cocTOUT OTINYKE DIEKTPUIECKUX CBOMCTB MOIYIPOBOAHUKOB
U MeTaoB?

P2 JlabopaTopHas OIIK-4-31;0TIIK-4- 1.Kaknmu napameTpaMu XapakTepHU3yIOTCsI MArHUTHBIE MaTepUaIbI?
pabota N2 SAsnenue |V1;0I1K-4-B1;YK-2 |2.0t dero 3aBUCHT 3HaAUSHUE MAaTHUTHOM MPOHUIIAEMOCTH MarHATHBIX
rucrepesuca. -31;YK-2-Y1;VK-2- | marepuanon?

[Totepu B B1 3.Ut0 Takoe «MHAYKIHS HACBIIECHUS?

MarHUTHBIX 4. Yto0 Takoe «0CTaTOYHAs HHIYKIHSD)?

MaTepuaax 5.4to TaKoe «KOPPLUUTUBHAS CHIa»?
6. I1O xakoMy mapameTpy pa3in4yaloT MarHUTOMSTKHE U
MarHuTOTBEPAbIE MaTEpUab?
7.HazoBuTe BUIBI MAaTHUTHBIX TIOTEPb.
8. Ilepeuncanre u3BecTHbIe Bam BUABI MATHUTHBIX MaTepPHAaJIOB.
9.UTo0 Takoe «3NEeKTPOTEXHUYECKAs! CTalb)?
10. Yro Takoe «peppur»?
11. o xaxoMy mapameTpy (GpeppUThl IPUHIUNNAIBHO OTIUIAIOTCS OT
9NEKTPOTEXHUUECKHUX CTaIeh?

P3 KontponpHas OIIK-4-31;0IIK-4-  |3amaua Nel OmnpeznesieHue ceueHUs TOKOIIPOBOASIINX IIUH
pabota V1;0I1K-4-B1;YK-2 |3amaga Ne2 OmnpepencHrie napaMeTpoB IBUTATENs, pacueT U BHIOOD
"UccnenoBanmne -31;YK-2-Y1;YK-2- | marauTHOTO myckaresns
aneKkTpoTexHuuecku | Bl 3amaua Ne3 Pacuet u BEIOOp TEIIIOBOTO pejie
X" 3anaya Ne4 PacueT repkoHOBOTO perie
KOHCTPYKIIMOHHBIX 3amada NeS OmpeJienieHre COMPOTHBIICHHS U HATPY30YHOW CIIOCOOHOCTH
Marepuanos” pesucropa

5.3. OuneHo4HbIEe MaTepuaJibl, HCNOJb3YyEeMbI€ IJISl IK3aMEHa (6I/IJ16T]>I, TECThI H T.l'l.)

MHuHHCTEPCTBO HayKH U BBICIIETO 0Opa3oBanus Poccuiickoit @enepanuu

®DenepalbHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTebHOE YUpEekKASHUE
BBICIIIETO 00pa30BaHUs
«HanuonanbHbII HccIe0BaTeIbCKUN TEXHOIOTHYECKUN YHUBEPCUTET

«MUCHUC

HOBOTPOULIKMIA GUTHAJT
Kadenpa DnexTpo’HEpreTHKH U MEKTPOTEXHUKI

JucrpmmHa: «OIeKTPOTEeXHUIECKOe M KOHCTPYKIIMOHHOE MaTepHaIOBEICHIE»
Hanpasnenue: 13.03.02 «DnekTpo3HEpreTUKa U JIEKTPOTEXHUKA)

DK3AMEHAILIMOHHBIN BUJIET Ne 0

1. Kmaccuukanus 3MeKTpOTeXHUIECKUX MaTepHAJIOB.
2. ITonATHEe 0 NPOBOJHUKOBBIX MaTepUasax.
3. OmpenenuTe AIMHY aIFOMHHHEBOM MPOBOJIOKH, ecin ee Macca 0,04 kr, a conpoTtusienue 11,5 OM (yaensHOe COpOTHBICHHUE




nn

amomuHus 2*107-8 OM"-" M, IIOTHOCTH amoMuHus 2,7 r/cm (Ky0.)

CocTtaBui: CT. mpenojaBaTeb J.B. benpix

3aB. kadeapoit Dud: P.E. Maxupuna

OOpasze 3a1aHui JUIs 5K3aMeHa, IPOBOANMOTO JIUCTAHIIMOHHO:
1. ArperaTHO€ COCTOSIHHE IIPOBOJHUKOB:

- TBEpIOE, KUAKOE,;

- TBEpIIOE;

- TBEpJIO€, XKUJIKOE, COCTOSIHIE HOHU3UPOBAHHOIO a3a;

- )KUJIKOE, Ta3000pa3Hoe.

2. KoBasieHTHas XUMHYECKasl CBSA3b OIPEICIIAeTCS

- TIOTapHBIM 00hEIMHEHUEM BAICHTHBIX AJIEKTPOHOB COCEHUX aTOMOB;

- IepepacipeieICHUEM BaICHTHBIX JIEKTPOHOB OT TUITUYHOT'O METAJUIA K TUITUYHOMY HE-MeTally;

- cunamu Ban-nep-Baanbca;

- CHJIaMHU B3aUMOJICHCTBUS CBOOOIHBIX AICKTPOHOB C MOJIOKUTEIILHO 3apsDKEHHBIMU HOHAMHU METaJIJIOB.

3. MonHas XuMna4decKas CBSI3b

- XapakTepHa /Ui METaJlIOB;

- OCYILIECTBIISIETCS 3a CUET MepepacrpeaesICHUs BAJICHTHBIX 3JIEKTPOHOB OT THIIMYHOTO METaljIa K THIIMYHOMY [] HeMeTauty 1
MPUTSDKEHUST 00Pa30BABIINXCS TTOJIOKUTEILHO U OTPUIIATETIHHO 3aPSKEHHBIX HOHOB;

- OCYIIECTBJISIETCS 32 CUET MPUTSHKSHUS OJ0KUTEIBHO 3apsSHKEHHBIX HOHOB METallla U CBOOOIHBIX 2JIEKTPOHOB,;

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

4. MeTannndeckas XUMHICCKas CBSI3hb

- CBSI3b MEXY HOJIOKUTENBHO U OTPULIATEIBHO 3aps’KEHHBIMU HOHAMU METaJlIa;

- CBSI3b MEX/Ty MOJIOYKUTEIBHO 3apsyKEHHBIMA HOHAMK METAJUIA U «3JICKTPOHHBIM Ta30M» CBOOOIHBIX 3JICKTPOHOB,
- CBSI3b MEX/1y BAJICHTHBIMH JJIEKTPOHAMH METaJLIa;

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

5. ToyeuyHsle qePEKTH KPUCTAILUIMYECKOI CTPYKTYPHIL:

- TUCITOKAIINH, TTOPBI, TPESIIUHBI;

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

- BAKaHCHUH, Ty )KEPOTHBIC aTOMBI.

6. Jlucimokanus — 3TO

- TUHCWHBINA Te(PEKT KPUCTATUTUISCKOMN PEIIETKH;

- pacroyio’KeHUE aTOMOB B KPHCTAILIE;

- CMEUICHNE MOHA U3 y3J1a HOHHON PelIeTKH;

- MMOBEPXHOCTHBIN Ae(PEKT KPUCTATUTUUECKOMN PEIIETKH;

7. KakuM XMMHUYECKHM 3JIEMEHTOM HACBIIIAETCS IIOBEPXHOCTD U3/IENHUS IIPU CHITHIIUPOBAHUU:
- aJIIOMUHUEM;

- YIJIEpOJIOM;

- KpeMHUEM;

- a30TOM.

8. Unnexcel Musiepa — 310

- TPU LEJBIX YHUCTA, SBILIONINECs BeIMIHHAMH, 0OpaTHBIMU OTpe3KaM, OTCEKaeMBIM JTaHHOH IIIOCKOCTBIO Ha OCsIX [ | KOOpANHAT;
- JIBa IEJIBIX YHCIIA, SIBISIOIIHECS BEIMUMHAMH OTPE3KOB, OTCEKAaeMbIX JaHHOU MIOCKOCTHIO HA OCSAX 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 MEXaHHUECKHE CBOIICTBA MaTE€pPHAIIOB:

- 2JIEKTPOIIPOBOJHOCTb, TBEPJOCTh, XPYNKOCTb;

- IPOYHOCTH, TEIJIONPOBOJHOCTD, XPYIIKOCTb, IIIACTUYHOCTD, YIIPYTOCTb;

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

10. Kakue u3 npuBeIeHHBIX MEHBIX CIIABOB HAXOAT HanOOIbIlee MPUMEHEHHE B IPOMBIIIIIEHHOCTH ?
- JlatyHu;

- ONOBSIHHBIC Y CBUHIIOBBIC 0a0OHTHI JJ1s1 MEHEE HATrPY>KSHHBIX ITOIIIHITHUKOB;

- lluakoBbIe ¥ aHTH(QPUKIIMOHHEIE CIUIABHI,

- AIIOMUHHEBBIE aHTU(PPUKLMOHHBIE (TIOALIUITHUKOBBIE) CIUIABBL.




11. Kakue MaTepuanbsl OTHOCATCA K IPYIIe MAaT€PHUANIOB BBICOKOH POBOJUMOCTH:
- TaHTaJl U PEHUH;

- MEJIb U aJIIOMUHMIL;

- rpadUT U MUPOJIUTUIECKUI;

- yIIIEpOoJ] LIUHK U XPOM.

12. Yapyras nedopmarust

- SIBJIACTCS HAKAIUTUBAKOLICHCS Ie(opMalneii;

- SIBIISICTCSI HEHAKATUTUBAOIIEH s iehopMariueit;

- IO cHJIe BO3ACHCTBUS OOJIBINE MIIACTHYECKOM, I MaTEpHaJl TIOCTIe CHATUS BO3/ACHCTBUS BOCCTAHABINBACT IEPBOHAYAIBHYIO (JOPMY
U pa3Mepsl;

- IPUBOJIMT K HEOOPATUMBIM IIPOLIECCaM B MaTepHae.

13. TBeprocts o PokBenny onpenensieTcst

- IUIOLIA/IbIO OTIEYATKA;

- IMaMeTPOM OTIIEYaTKa;

- Pa3HOCTHIO ITyOMH OTIEYATKOB MEXy IpeIBapUTEIHHON I OCHOBHOI Harpy3KaMu;
- Harpy3KoHu.

14. KpuBas oxnaxJaeHus, aHaJIOTHYHAs KPUBOW OXJIaKAEHUS YUCTOTO METajlla, XapakTepHa I CIUIABOB THUIIA
- aMOp(HOI CTPYKTYpHI;

- XHMHYECKOTO COeIUHEHNS;

- TBEPJIOTO PacTBOpA.

- DBTEKTHKH.

15. OTHOCHUTEBHOE YUTMHEHUE NIPU PACTSHKEHUH PAKTUIECKU OTCYTCTBYET Y
- TBEPIBIX MAaTCPHAJIOB,;

- XpYIKHX MaTE€pPHAJIOB;

- IVTACTUYHBIX MaTEPHAIIOB;

- YIPYTHUX MaTepHAaJIOB.

16. [IpaBuibHOE Onpe/iesieHue

- HezaBrcuMOCTb CBOMCTB KpHUCTajIa OT HAalpaBJIEHHs HAa3bIBAETCS aHU30TPOINHUENH;

- Manexcsl Musnepa, KOTOpbIe 3aKTIOYEeHBI B KBaJPaTHBIE CKOOKH, XapaKTEePHU3YIOT PACIIONIOKEHHE TPYIIIEIL ] apateIbHBIX
IUIOCKOCTEH B KPUCTAILIE;

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

- [Hommmopdu3Mm xapakTepeH s BCeX KPUCTANTNIESCKUX BEIIECTB.

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

- TIOJIyTIPOBOIHUKY;

- IUBJIEKTPUKU;

- H30JISITOPHI.

18. JIukBuIyc Ha JUarpaMMe COCTOSIHUS CILIABOB — 3TO

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

- KpUBas, BBIIIE KOTOPOi BCE CILIABBI, HE3aBHCHMO OT COCTaBa, HAXOAATCS B IBYX(Da3HOM COCTOSIHUM;
- FEOMETPUYECKOE MECTO TOUEK Hayasla KPUCTAIIIM3ALUH BCEX CIUIABOB, HE3aBUCUMO OT COCTAaBa;

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

19. Hanbomnpei KOppo3HOHHOH YCTOWIMBOCTHIO 00JI/IaeT CIICAYIOIINA METAILT:
- Menb;

- XpoMm;

- XKeJe30.

20. XumMu4yecKkre CBOMCTBA MaTePUAIOB ONPEAEIISIOTCS:
- JIEMEHTapHBIM XUMHYECKUM COCTaBOM;

- TUIIOM XUMHYECKOH CBSI3H;

- KOHILIEHTpaleil HocuTeneu 3apsaa.

21. Conupyc — 3T0 CIUIOLIHAS [IPpsIMasi JIMHUS HA IMarpaMMe COCTOSIHUS CIUIABOB BUAA

- XUMUYECKHE COEINHEHUS;

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

- TBEp/bIe PacTBOPHI C HEOTPAHUUEHHON PACTBOPUMOCTBIO 000X KOMIIOHEHTOB B TBEPIOM COCTOSHHUM;
- MEXaHUYECKHE CMECH.

22. 151 KpUCTAJUTMUECKOTO COCTOSIHUSI BEILIECTBA XapaKTEPHBI:

- BBICOKAsl DJIEKTPONIPOBOIHOCTH;




- aHU30TPOIUS CBOMCTB;
- BBICOKasl TNIACTHYHOCTB;
- KOPPO3HOHHAs yCTOWYUBOCTbD.

23. Tepnoe Temno, NpeacTaBIsioNee co00i COBOKYITHOCTh HEOPUEHTUPOBAHHBIX OTHOCUTEIBHO APYT ApyTa 3€peH-KPUCTAIINUTOB,
HpEICTaBISIET COOOH:

- TEKCTypY;

- IIOJIMKPUCTAIL,

- MOHOKPHCTAJLI;

- KOMIIO3ULIUIO.

24. Kpucrann GopMupyercs myTeM NPaBUILHOTO MOBTOPEHUS MUKPOYACTHI] (ATOMOB, HOHOB, MOJIEKYJI) TOJIBKO 110 OJHOM
KOOpJMHATE!

- BEPHO;

- BEPHO TOJIBKO JJII MOHOKPHCTAJLIOB;

- HEBEPHO;

- BEPHO TOJIBKO JUTS MTOJIHKPUCTAILIOB.

25. 1ng aMmop(HBIX MaTepHUaIoB XapaKTepPHO

- HanM4ue (PUKCUPOBAHHOM TOUKH IUIABICHHUS;

- HaJW4#e TeMIIepaTypHOTO MHTEpBaa IJIaBICHNS;
- OTCYTCTBHUE CIIOCOOHOCTH K PaCIIIaBICHUIO.

26. BGH_ICCTBO, COCTOAIICC N3 AaTOMOB OJHOI'O XUMHYCCKOTI'O JICMCHTA, Ha3bIBACTCA:
- XUMHUYCCKHU YUCTBIM;

- XUMHUYECKU ITPOCTLIM;

- XUMHUYCCKUM COCANHCHHUEM.

27. BemecTBo, cOCTOsIIIee U3 OTHOPOIAHBIX ATOMOB MIIHM MOJIEKYJI, U CoJepKaliee HeKOTOpoe KOJIHMYECTBO APYTOro BEIIeCTBa, He
NPEBBILIAIONIECE 331aHHOTO 3HAYEHHS, Ha3bIBACTCS:

- XUMHYECKH YUCTBIM;

- XUMHUYECKH TIPOCTHIM;

- XUMHYECKHM COEANHEHHEM.

28. YKaXXuTe BHJ TOYCUHBIX CTATHIECKUX IE()EKTOB KPUCTANTHICCKON CTPYKTYPBI:
- IUCIIOKALlUY;

- BaKaHCUH;

- (DOHOHBI.

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

- CTETICHB YIIOPSATOYCHHOCTH PACIIONIOKEHHS MAKPOJACTHII;

- ANEKTPOIPOBOHOCTb.

30. CiocoOHOCTh HEKOTOPBIX TBEP/IBIX BEIIECTB 00Pa30BEIBATh HECKOJIBKO THITOB KPUCTAIMICCKUX CTPYKTYP, YCTOMUHUBEIX IIPH
Pa3MYHBIX TEMIIEPATypax U NaBICHUSIX, HA3bIBASTCSI:

- IOIUMOPPHU3MOM;

- TIOJISIpU3ALINeH;

- aHU30TONHUEH;

- U30TpOIUEN.




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

ABTODBI, COCTaBUTEIH 3araBue bubnuoteka W3pnarenscTBo, rox
JI1.1 | C.1.Boronyxos, Kypc maTepuanoBenenus B M.: MamuHocTpoenue, 2003
B.®.I'pebentok, BOIPOCAX U OTBETax: Y4eo.
A.B.Cuntoxun nocobne
JI1.2 |N.A.Tumocdeen DAEKTPOTEXHUUYECKUE CII6.: Jlans, 2012

MaTepHabl U U3JIEIIHsL:
VYuebHn.mocobue

JI1.3 | Lene6porckwmii FO. B. | OnexTporexamyeckoe u HoBocubupck:
KOHCTPYKLIHOHHOE HoBocubupckuit
MaTepHANOBEICHHE: YIeOHOE roCcyIapCTBEHHBIN
nocobne TEXHUYECKUM YHUBEPCUTET,
2019

6.1.2. lono/tHUTe/ILHAS JINTEpaTypa

ABTOpBI, COCTaBUTCIIN 3arnaBue bubimoreka I/I3I[aTeJ'ILCTBO, roa

JI2.1 |Konecos C.H. MarepuanoBeacHue 1 M.: Beicur. mik., 2004
TEXHOJIOTUS] KOHCTPYKIIMOHHBIX
MaTepuasoB: Y4ueOHHK

J12.2 [ 1O0.M.JlaxTHH, MartepuanoBenenue: Y4eOHUK M.: Anbsuc, 2011
B.I1.JIeonTsena.




ABTOpBI, COCTaBUTEIH 3armaBue

Bubnnoreka W3nparenscTBO, TOI

J12.3 | O. H. Moucees, JI. O. |IIpakTukym 1o AUCHUILTAHE Mockga ; bepnun : Jlupekt-
IleBsipes, M. C. «DNeKTpoMaTepUaIOBEICHUECY: Menmua, 2021
Jemuenko, I1. A. y4eOHOoe Tocobue
MBanos
6.1.3. MeToguueckue pa3padoTKku
ABTOpBI, COCTaBUTEIH 3arnasue bubimoreka W3narenscTBO, TOX
JI3.1 |Muxeesa E. B. Marepuainbl ¥ KOMIOHEHTBI Nomkap-Omna: IToBomxckuit
AIIEKTPOHHBIX CPEJICTB: rOCYIapCTBEHHBIN
1a00paTOPHBIA MPAKTUKYM TEXHOJIOTUYECKUI
yHHUBepcureT, 2014
6.2. Ilepeyenn pecypcoB HH(OPMAMOHHO-TEJIEKOMMYHUKANMOHHOI ceTn « AHTEepHET»
D1 |Poccuiickas HaydHas MeKTpoHHAs OHOIHOTEeKA www.elibrary.ru
5 DNEeKTPOTEXHUYECKOE U KOHCTPYKIIMOHHOE https://Ims.misis.ru
MaTepHanoBeIcHHE
23 |H® HUTY MUCHUC www.nf.misis.ru
6.3 IlepeyeHb NPOrpaMMHOIO O0ecreYeHust
I1.1 | Micro-Cap 12
I1.2 |Microsoft Teams
1.3 [MATLAB & Simulink
6.4. IlepeyeHb NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPOodecCuOHATbHBIX 623 JaHHBIX
1 http://www.center.eneral.ru/products.html — mpoaykiust 3aBoioB Poccum, mpon3BoASIIMX IMEKTPUISCKAE MAITUHEBI H
) TpaHCc(hopMaTOpsI
N.2 |https://www.electromechanics.ru - caiit "DnexTpomexaHuka"
N.3 | http://journals.ioffe.ru/journals/2 - "®u3uka 1 TEXHUKA MOJTYTPOBOTHUKOB"
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
Ayn. Haznauenue Bun OcHanieHue
139 VYuebHast nabopaTopus (KOMIBIOTEpHBIH | JIab 1 mt. - Dkpan Lumien Eco Picture 200x200
KJ1ace) Kabunet KypCOBOTO 71 cM™;
JUIIIOMHOIO [IPOCKTUPOBAHUS, 1 mT. - Be6 xamepa Logitech;
CaMOCTOSTENbHOM PaboThl 00yUarOIUXCs 1 . - IIpoexktop EPSON EB E-10;
1 m. - Cucremnsrii 610k NORBELIS;
1 wt. - Monurop LCD Acer;
12 wt. - Kommerotep B cbope;
1 mr. - KommyrtaTtop D-Link 16mopr;
12 . - KomnbroTepHslit cTOT;
7 mwr. - Cron 1ab0paTOpHBIiL;
12 mwt. - Kpeciio koMnprOTepHOE;
12 mrt. - PynoHHBIE IITOPHI;
1 . - CrmaT cucTeMa,
8 mrt. - Crym;
1 . - [locka yuyeHH4ecKasl.
113 VYuebHas mabopatopusi (KOMITBIOTEpHBIH | JIad 13 mT. - Komnerorep B coope;
KJIacc) 1 mr. - Ilpoexrop yHmBepcambHBEIH Vivitek

DH278;

1 mT. - Oxpan HacteHHbIit 150x200;
1 . - KommyTarop D-Link 16 mopr.;
1 wr. - [logsec i npoekTopa;

1 mwr. - Beb xamepa Logitech;

1 . - Konauunonep ;

13 wt. - CTOJI KOMIIBIOTEPHBII;

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

12 wrr. - Kpecio;

1 . - [ITxad KHIKHBI;

12 wrT. - Pynonnsle mropsr;

1 mT. - YueHndeckas 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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