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1. HEJIX OCBOEHUMSA

Henp aucnumuinabl — GOPMHUPOBAHUE 3HAHUN B 00JIACTH (PU3UYECKUX OCHOB MATEPHAJIOBEICHHUS, COBPEMEHHBIX
METOJIOB TOJTYYCHHUS KOHCTPYKI[HOHHBIX MAaTePHAJIOB, CIIOCO00B JHUATHOCTHKH U YITYYIICHHUS UX CBOWCTB.
3a1a4uu JUCHMIUIMHEL:
*V3yueHne METOIOB KOHTPOJIS M IPUMEHEHUS KaueCcTBa MaTepPHAIOB;
*Hay4yuTh OCYIIECTBIATH BBHIOOP MATEPHANOB Ui  HW3ACNUI  pa3NUYHOrO HA3HAYCHUS C  YYETOM
9KCILTyaTAllMOHHBIX TPEOOBAHMM U OXPaHBI OKPYIKAIOIIEH CPEIbI;
*M3yueHne BHYTPEHHETO CTPOCHHS KOHCTPYKIIMOHHBIX MATEPHATIOB W OMPEACIUTh CBSI3M CTPOCHUS C
MEXaHUYECKUMH, (H3MYECKUMH CBOMCTBAMH M XHMHYECKHM COCTABOM, & TaKXKe C TEXHOJOTHYECKAMH M
IKCILTYaTAllMOHHBIMU BO3/ICHCTBUSIMU;
*/3yueHne MPUKIAAHBIX METOJIOB HCCIIEIOBAHUS B 00JIACTH TUATHOCTHKH;
*Hay4nTh 9KCIEpUMEHTAIBHBIM METOIMKAM M TEXHUKE MATEPUATIOBETIECKUX MCCIICTOBAHUI.

2. MECTO B CTPYKTYPE OBPA30BATEJILHOW MPOT'PAMMBI

Llukx (paszen) OIL: | B1.O

2.1 TpedoBaHus K MpeABAPUTEIbHON MOATOTOBKE 00y4aI0LIErocs:

2.1.1 | Maremaruka

2.1.2 | ®usuka

2.1.3 | Xumus

2.2 JMCUMIUIMHBI M IPAKTHKH, /151 KOTOPHIX OCBOEHHE JAHHOM AMCHUIIJIMHBI He00X0AUMO KaK
npealiecTByOLiee:

2.2.1 | Dnekrpuyeckue MalIuHbI

2.2.2 | DnexTpoTeXHUKa

3. ”HIUKATOPbI ®OPMUPOBAHUS KOMITETEHIIHIA,
COBMEHIEHHBIE C PE3YJIBTATAMUJ OBYYEHUS 110 JUCIUITJIMHE

YK-1: Crioco0eH ocymecTBJIATH MONCK, KPUTHYECKHUI aHATU3 M CHHTe3 HHPOPMALMKM, YMeHUe aHAJIM3UPOBATh
MPOIECChl M CHCTEMBI ¢ HCIOJIH30BAHHEM COOTBETCTBYIOIINX AHATUTHYECKUX, BBIYUCIUTEIbHBIX H
IKCHEPUMEHTAJbHBIX METO0B, IPUMEHSITh CHCTEMHBIH MOAX0/ /IJIsl pellleHHs MOCTABJIEHHBIX 32124

3HaTh: VK-1:31 — 3HaTh MaTepHalbl [UIsl JIEKTPOTEXHUIECKUX YCTPOUCTB;
VK-1:32 — 3HaTh NOPSJOK TEXHOJIOTHUECKUX IPUEMOB, UCIIOJIb3YEMbIX Ha MPAKTUKE C LIEJIbIO IPUAAHNS
MaTepHajIaM ONpeesICHHbIX CBOICTB

Brnagers: | YK-1:B1 — BrafeTs TeXHUUECKOH U CIIPaBOYHOMN JIUTEPATyphl Ul BHIOOpa HEOOXOIUMBIX 10 HA3HAUCHUIO
U XapaKTEePUCTUKAM MaTEPHAIOB IS SIEKTPOTEXHUYECKUX YCTPOUCTB;

VK-1:B2 — Biagers cpeacTBaMu KOMIBIOTEPHON TEXHUKH U HH(GOPMALMOHHBIMH TEXHOJIOTUAMU IPU
paboTe HajJ MPOSKTAMHU EKTPOIHEPTeTHIECKHUX M IEKTPOTEXHHIECKUX CHCTEM M X KOMIIOHCHTOB

OIIK-4: CriocodeH MpoeKTHPOBATH H Pa3padaThIBaTh MPOAYKIMIO, MPOLECCHI H CHCTEMBI, COOTBETCTBYIOIIHE
NMPOoQUIII0 MOATOTOBKH, HCIIOJIb30BATh CBOIHCTBA KOHCTPYKIIMOHHBIX U 3JIEKTPOTEXHUYECKHUX MATEPHAJIOB B
pacueTax mapaMeTpoB U PeKUMOB 00beKTOB MPO(hecCHOHATBHOM /1esiTeTbHOCTH, IPUMEHSTH 3HAHHE
IKOHOMMYECKHX, OPraHU3aIMOHHBIX H YIIPABJE€HYECKHX BONPOCOB NPH YNPABJIEHUH NPOEKTAMM.

3HaTh: OI1K-4:31 — 3Hatp KIacCU(pHKAILMIO M CBOMCTBA XUMHYECKHUX JIIEMCHTOB, BELISCTB U COCAMHEHUN;

VYmers: OIIK-4:Y1 — YMeTs NpUMEHATh COBPEMEHHbIE TEXHOJIOTUHU U 000pyA0BaHUE ATl 00paboTKU
KOHCTPYKIIOHHBIX MaTepHAIIOB

IIK-1: Cnocoben:

- pPaccUMTBHIBATH Pe:KUMBI PA0OThI 00HbEKTOB NPOdeCcCHOHAILHOI e TeTbHOCTH;

- IPUMEHSITh METO/bI H TEXHUYECKHE CPEACTBA IKCIUIYATAIIMOHHBIX HCTILITAHUI U THATHOCTHKHU
3JIEKTPOIHEPTreTHYECKOT0 U JIEKTPOTEXHUYECKOT0 000PY/A0BaHHSA;

- OLIEHUBATh TEXHUYECKOE COCTOSIHME H OCTATOYHBIH pecypc 000py10BaHus;

- COCTABJISATH M 0()OPMJISITH THIIOBYK) TEXHHYECKYIO IOKYMEHTAIUIO;

- onpeessiTh NapaMeTpsl 000pyA0BaHHS 00HEKTOB NPO(ecCHOHAIbHOI 1eATeIbHOCTH;

- o0ecrieyuBaTh TPedyeMble peKUMBbI PAG0ThI 00EKTOB MPOodecCHOHAIbLHOI eATETLHOCTH U 3a/laHHbIE
napaMeTpsl TEXHOJIOTHYECKOT0 Mmpouecca;

- Y4acTBOBATh B BbINOJHEHHH PEMOHTOB 000PY/10BAHMA 110 32JaHHOW METO/IHKE;

- COCTABJIATH 3asiBKH HA 000PY/0BaHHE U 3aNIaCHbIE YACTH U MOATOTABJINBATH TEXHHYECKYIO IOKYMEHTAIHIO HA
PEMOHT.

3HaTh: [TK-1:31 — 3HaTh pexxuMbI paboThl 00BEKTOB NMPOGECCHOHATIBHOM NESITENBHOCTH U METO/IbI TEXHHUECKON
JIMArHOCTHKH IEKTPOIHEPreTHYECKOr0 U 3JIEKTPOTEXHUUECKOro 000pYA0BaHHS
YMeTh: ITK-1:Y1 — YMeTb OlleHUBaTh TEXHMUYECKOE COCTOSIHIE M OCTATOYHBIN pecypc 000pyIoBaHHs

OIIK-3: Cnioco0eH ocylIeCTBIISITh MOJeJTHPOBAHUE, AHAJIM3 U IKCIIEPUMEHTHI B IeJIAX MPOBeIeHNs 1eTAJILHOT0
HCCJIeI0BAHNS VISl PellieHUs 32/1a4 B IPo(ecCHOHAIBHOI 00/1aCTH, HCII0JIL30BATh METOAbI AHAJIU3A U
MOJeJIMPOBAHUS YIEKTPUYECKUX LeNei M )JIeKTPHYeCKHX MAIIHH

3HaTh: OIIK-3:31 — 3HaTh MeTO/1bl IPOBEICHHUS YKCIIEPUMEHTOB, CO31aHUS MaTEMAaTHUECKIX MOJEICH U X
aHaIm3

VYMeTh: OIIK-3:Y1 — YMeTh ucnoabp30BaTh MOJICIIMPOBAHKE /1Tl IPOBEICHHS IETAIbHOTO UCCIIEIOBAHUS 3a/1a4UB
podhecCHOHANBHOW 00JIaCTH




4. CTPYKTYPA U COOEPXKAHUE

Jluteparypa u

Koan |HaumeHoBaHme pa3nesioB u TeM /BH] KoanyectBo
SAHSITHSI S Cemectp 4acoB Komnerennnu| sjexTponnsie |[Ipumeuanue
pecypebl
Pazgen 1
O0mas xapaKkTepucTHKA AUCHUIIIHHBI

1.1 Beenenue B kype. OGmas 3 4 VK-1:31 J1.1
XapaKTEPUCTHKA JUCIUILIMHEL Poib VK-1:32 J11.2
COBPEMEHHBIX MATEPUAIIOB U OIlK-4:31 JT1.3
TEXHOJIOTHH B Pa3BUTUH HOBBIX BUIIOB TIK-1:31 JI2.1
NPOM3BO/ICTB, B MOBBIIICHUH Ka4eCTBA OI1K-3:31 122
MIPOMBIIIJICHHOW MPOIYKIHU. /JIeK/ ﬁ g?

3.2
JI33
2.1

1.2 |Du3nKo-XUMHYECKHE acleKTHl B 3 4 YK-1:31 J1.1
W3yUYCHHN MaTepuaioB. M3yueHne VK-1:32 J1.2
BHJIOB XUMHUYECKHUX CBSI3€H U CTPOCHHUS OIIK-4:31 1.3
TBEPABIX TEJ, BAUAHUSA CTPYKTYPHBIX IK-1:31 JI2.1
HECOBEPILICHCTB Ha CBOMUCTBA J122
MaTepuaioB, 03HAKOMJIEHHUE C 123
MIpoIieccaMy Pa3/eIeHUs] U OYHCTKU 3.1
BEIIIECTB, KpMCTanim:aauym " ﬁ gg
CTEKJIOBAaHUS, CBOMCTBAMHU 51
HEKPHUCTAJUIMYECKUX U
KOMIIO3UIIHOHHBIX MaTE€pPHUaloB U
METO/IaMH HX MOJY4YCHHUs/IeK/

1.3 |OOGiume cBOWCTBA M MAapaMeTphI 3 4 YK-1:31 J1.1 Tekyuuii
MaTepHanoB. OnpenenaeHue MOHATHHA: VK-1:32 J1.2 KOHTPOJIb:
CBOWCTBO, MapaMeTp, XapaKTEPUCTHKA. VK-1:B1 J1.3 JIP1
TexHonoruueckue cBOMCTBA, VK-1:B2 21
(yHKIMOHANBHBIC TapaMeTPhI U OIIK-4:31 J12.2
OKOHOMHUYECKHE XapaKTEPUCTUKU U OIIK-4:Y1 J123
Hokasarenu /mp/ K-1:31 J13.1

TK-1:Y1 e
OIIK-3:31 5 1
OIlK-3:V1 )
1.4  |IIpu3Haku 1 criocoObl KiraccupuKauu 3 4 VK-1:31 J1.1
MaTepuaioB. [IpuHIHIE Kitaccudukanm VK-1:32 J1.2
MaTepHasioB 10 PA3JINYHBIM IIPU3HAKAM: OIIK-4:31 JT1.3
XHUMHYECKOMY COCTaBY M THUILY CBA3H TIK-1:31 J121
(KOBaJICHTHBIC, METAIUTMYCCKUE, HOHHBIC), J12.2
CTEIIEHH YNOPSI0UYCHHOCTH CTPYKTYPBI J123
(amopdHast, MONUKPUCTAIUTHYCCKAS, JI3.1
MOHOKPHUCTaJTMYeCKast), CBOUCTBAM J13.2
(IO IPOBOJHUKH, TU3IEKTPUKH, JI3.3
METaJUIBI), 00TaCTsIM IPUMECHEHHS 1 2.1
MeToAaM 00paboTKH /mek/
1.5 |3akoHOMEpHOCTH (OPMUPOBAHUS 3 4 VK-1:31 J1.1
CTPYKTyphl MaTepuanoB OCHOBHbIE VK-1:32 J11.2
MIPOLIECCHI B TETEPOreHHBIX XUMUKO- OIIK-4:31 JT1.3
TEXHOJIOTHYECKHX CHCTEMAX. TK-1:31 J12.1
XumH4ecKas CBsI3b U CTPOSHHE TBEPIBIX J12.2
TeJ, CTPYKTYPHBIE HECOBEPLICHCTBA U HX J123
BIIMSIHUE HA CBOICTBA MaTEpPHAJIOB /JIeK/ J13.1
3.2
J133
2.1

Pazgen 2

KoHcTpyKkuuoHnsie u

NPOBOJHMKOBbIE MeTAJJIbI M CILIABBI

U UX XapaKTePUCTHKH.

2.1 |KoHCcTpyKIMOHHBIE U TPOBOIHUKOBBIC 3 4 YK-1:31 J1.1
METAaJUTBI ¥ CIUIABBI M UX XapaKTEPUCTHKU VK-1:32 J1.2
TexHOMOTHSA TEPMUIECKONH 00pabOTKH OI1K-4:31 J1.3
cranu. O0Kur, BUABI 00KUTa, J12.1




HOpMaJIM3alus, 3aKajka, ¢¢ BUIbI U I1K-1:31 J12.2
o6acTu mpuMeHeHus. XUMUKO- OIIK-3:31 J123
TepMuueckas 00paboTKa cTau: JI3.1
LIEMEHTAIINs1, a30THPOBAHHE, J13.2
[MaHUPOBaHHUE /TeK/ J13.3

3.1

2.2 4 YK-1:31 J1.1 Tekyiuii
KpHoreHHbie U CBEPXIIPOBOIHAKOBBIE YK-1:32 JI1.2 KOHTPOJIb:
Matepuabl. OU3MIECKHE OCHOBBI VK-1:B1 J1.3 JIP2
HU3MEHEHUsI CBOMCTB METAIIOB U VK-1:B2 JI2.1
MOJTYIPOBOAHMKOB B 00JaCTH HU3KUX OIIK-4:31 J122
Temiieparyp. PasHoOBHIHOCTH OIlK-4:V1 123
CBEPXNPOBOIAIINX MAaTCPHUAIIOB. TIK-1:31 JI3.1
KoHCTpyKIMOHHBIE 1 MATHUTHBIE TIK-1:V1 J13.2
MaTepuaibl KpHOTCHHOH TEXHUKH /JIp/ OIIK-3:31 J13.3

OIIK-3:V1 o1
2.3 51 YK-1:31 J1.1 Tekyuuii
VK-1:32 J1.2 KOHTPOJIb:
PaccunTaTh U IOCTPOUTH 3aBUCUMOCTD B VK-1:B1 Jq13 31
JIMDIICKTPHUKE KOHICHCaTOpa YACIbHOM VK-1:B2 J12.1
MOIIHOCTH TIOTEPh OT YacTOTHI B OIIK-4:31 J12.2
muamna3one ot 103 - 106 ' mpu OIlK-4:¥1 J123
HaIpsHKEHHOCTH AJIEKTPUIECKOTO TTOJIS TIK-1:31 131
MEXIy 00KJIaakaMu KoHaeHcaropa E./cp/ K-1:Y1 J132
OIIK-3:31 133
OIIK-3:V1 )

2.4  |AKTUBHBIC TUIIEKTPHUKH IbE30-, TIUPO-, 4 YK-1:31 J1.1 Texyuuii
CETHETORJICKTPHUKH, DIIEKTPETHI, JKUAKHE VK-1:32 J1.2 KOHTPOJIb:
KPHUCTAJLIBL, MX cHeluduiecknue cBoHCTBa VK-1:B1 JT1.3 JIP3
U OPUMEHEHHUS, CTA0UIBEHOCTS, VK-1:B2 J121
00pabaThiBa€MOCTh, CTOMMOCTH /JIp/ OIK-4:31 J12.2

OIIK-4:V1 123
TK-1:31 131
TK-1:Y 1 2
OIIK-3:31 5 1
OIIK-3:V1 )
2.5 4 VYK-1:31 J1.1
YK-1:32 1.2
[TosynpoBOJHUKOBBIE MaTEpPHAJIBI. OIIK-4:31 J13
Ornpezenenne noaynpoBOAHUKOB. IK-1:31 J2.1
OCHOBHBIE I'PYIIIBI TOJYTIPOBOJHUKOBBIX OIIK-3:31 J12.2
MaTepHAaJIOB: U UX CTPYKTypa. OCHOBHBIE J123
CBOICTBA U TAPaMETPHI J13.1
MOJTYTIPOBOAHUKOBBIX MaTEpHAIIOB /IeK/ J13.2
JI33
2.1
Pazgen 3
MarHuTHbIe MaTepHaJbl

3.1 |MaruurtHsie Matepuainsl. Knaccupukamms 5 YK-1:31 JT1.1 Texymmii
BEIIECTB 10 MArHUTHBIM CBOMCTBAM. VK-1:32 J1.2 KOHTPOJIb:
[Iponeccs! py HaMarHUYUBAHUU VK-1:B1 J1.3 JIP4
(heppOMarHeTHKOB, BIHSIHHIE VK-1:B2 J12.1
TeMIepaTypsl. MarHUTOMSTKHE 1 OIIK-4:31 J12.2
MarHuTOTBepAble MaTrepuaisl. OCHOBHBIE OIK-4:Y1 J123
CBOMCTBA, XapaKTEPUCTUKU U IapaMETpBI, MK-1:31 J13.1
oInpeJeiieMble B CTATUUECKUX U MK-1:Y1 J13.2
JMHAMUYECKUX PeXUMax /mp/ OIIK-3:31 J133

OIIK-3:V1 o1

3.2 |PaccumTarh M MOCTPOHUTH 3aBUCHMOCTD 51 YK-1:31 J1.1 Tekyruiin
MTOIBMKHOCTH HOCHUTENEH 3apsiaa OT VK-1:32 J1.2 KOHTPOJIb
TEMIIepaTypsl B KDEMHUH C VK-1:B1 J1.3 132, 133
KOHI[EHTpanuen puMecH ni VK-1:B2 J12.1
Hamnucanue nayyHo# Hccie10BaTeNbCKOM OIIK-4:31 J12.2
paboThI cTyIeHTa/Cp/ OIK-4:Y1 J12.3

TK-1:31 ﬁ gé
IIK-1:V1 33

OIIK-3:31




OIIK-3:V1 2.1

3.3 |OnTHyeckne MaTepUabl 3 4 VK-1:31 1.1
Heopranuueckue crexia. MaTtepuaiist VK-1:32 J1.2
JUTSL TBEPIAOTEINBHBIX JIA3€POB U YCTPOUCTB OIIK-4:31 J13
yIIPaBIIEHHUS Ja3ePHBIM U3IyUCHHEM /JIeK/ IMK-1:31 2.1
OIK-3:31 122
123

J13.1
J13.2
133

3.1

3.4 [3axmouycHne COBPEMEHHOE COCTOSIHUC U 3 6 YK-1:31 J1.1
NEePCIEKTUBBI Pa3BUTHUS MATEPUAIIOB U VK-1:32 J11.2
TEXHOJIOTHH /IeK/ OIIK-4:31 J1.3
TK-1:31 J12.1
OIK-3:31 122

123

J13.1
J13.2

J133

2.1

Yacsl Ha KOHTpOoIb /KoHTposb/ 3 27 VK-1:31 Jq1.1
YK-1:32 1.2

YK-1:B1 J13

YK-1:B2 J2.1

OITK-4:31 122

OIK-4:Y1 a23

IK-1:31 A3.1

IK-1:V 1 2

OIIK-3:31 5 1

OIIK-3:V1 )

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bonnpochl Ajisl caMOCTOSITEIbHOM MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ olleHKOI)

JlvdrekTpudeckue MaTepraibl
1.Taiire onpenenenue «auanexrpudeckue marepuansn (YK-1:31; YK-1:32; OITK-4:31; 1TK-1:31; OIIK-3:31; OIIK-3:¥1).

2.0cHOBHBIC TIOKa3aTenu CB-B mudsiekrpudeckux marepuanoB (YK-1:31; VK-1:32; OIIK-4:31; T1K-1:31; OIIK-3:31; OIIK-
3:V1).

3.0mnpeneneHue «0THOCUTEIBHOM qudnexTpudeckoi nponunaemoctny (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31;
OIIK-3:V1).

4.Yro xapakrepusyer «kodddurment mmdnexrpuyeckux mnotepb» (YK-1:31; VK-1:32; OIIK-4:31; ITIK-1:31; OIIK-3:31;
OIIK-3:V1).

5.0xapakrepusyiite mumons u mumonsHbi MomeHT (YK-1:31; VK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31; OIIK-3:V1).

6.UeM MIHOBEHHBIC BHIBI MOJIIpHU3alMK OTIMYalOT OT penakcanuoHHbx (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-
3:31; OIIK-3:¥1).

7.Knaccudpuranus muanekrpukos (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).

8.Bunel nmoreps audnexrpuxos (YK-1:31; VK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:V1).

9.B 4eM ¢ TOUKM 3peHHs 30HHOH TEOPHH OTIINYHE TUIEKTPUKOB OT MOIYIIPOBOIHUKOB

(VK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:V1).

10.B uem ¢ TOYKHM 3peHHs 30HHOW TEOPUH OTIHYHE AUDIICKTPHUKOB OT MPOBOJTHUKOB

(YK-1:31; YK-1:32; OIIK-4:31; TIK-1:31; OIIK-3:31; OIIK-3:V1).

11.Kak ompenenuts MOIIHOCTH YAENBHBIX NoTeph B auatekrpuke (YK-1:31; YVK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31;
OIIK-3:V1).

12.Yro takoe npoboit quanekrpuka (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:V1).

13.0xapaxrepusyiite anexrpudeckuit npobdoit (YK-1:31; YK-1:32; OIIK-4:31; ITK-1:31; OIIK-3:31; OIIK-3:¥1).
14.0Oxapaxtepusyiite TemnoBoit npoboit (YK-1:31; YK-1:32; OIIK-4:31; ITK-1:31; OIIK-3:31; OIIK-3:V1).
15.0xapaxrepusyiite noHn3aunonHsli mpodoit (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
16.0xapaxtepusyiite xummdeckuit mpoooit (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:¥1).

17.IIpumepsl razoo0pasHbix quatekTpukos (YK-1:31; VK-1:32; OIIK-4:31; T1K-1:31; OIIK-3:31; OIIK-3:V1).

18.IIpumepsr xuakux mmnexTpukos (YK-1:31; YK-1:32; OIIK-4:31; TIK-1:31; OIIK-3:31; OIIK-3:V1).

19.IIpumepsr TBEpabIX muanekTpukos (YK-1:31; YK-1:32; OIIK-4:31; TIK-1:31; OIIK-3:31; OIIK-3:V1).

20.SBnsiercst 1 audniekTprueckas nponunaemocts koHcranroit (YK-1:31; VK-1:32; OITK-4:31; [1K-1:31; OIIK-3:31; OIIK-
3:V1).

[TosympoBOTHUKOBBIE MaTEPUAIIbI
1.Yem otnmuuarotes n/m ot amdnekTpukos (YK-1:31; YK-1:32; OIIK-4:31; I[1IK-1:31; OIIK-3:31; OIIK-3:V1).
2.Yewm otnmuarotes 1/m ot npoBogHukoB (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
3.0co6ennoctr /i (YK-1:31; VK-1:32; OIIK-4:31; TTIK-1:31; OIIK-3:31; OIIK-3:V¥1).




4 Knaccudpukanus n/m (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).

5.0cHoBHnbIe moka3zatenu ¢B-B r/m (YK-1:31; YK-1:32; OITK-4:31; ITK-1:31; OITIK-3:31; OIIK-3:V1).

6.Yto Taxkoe nmonBmwxHOCTH Hoc 3apsana (YK-1:31; VK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31; OIIK-3:V1).

7.Tumet mpoBogumoctH B 1/m (YK-1:31; YK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31; OIIK-3:V1).

8.Kaxk 3aBucurt yzaenpnas nmpoBogumocts /1 oT T (YK-1:31; YK-1:32; OI1K-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
9.Breipoxaennsnii n/m (YK-1:31; YK-1:32; OITK-4:31; TTK-1:31; OIIK-3:31; OIIK-3:Y1).

10.Kak ¢ To4ku 3p. 30HHOH TeopuH 1/m1 oTiamd oT npoBoaaukoB (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OITK-3:31; OIIK-
3:V1).

11.Cobctrennas nposoaumocts 1/m (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).

12.TIpumecnas npoBoxumocts r/m (YK-1:31; YK-1:32; OIIK-4:31; ITK-1:31; OIIK-3:31; OIIK-3:V1).

13.Iuddyzuonnsre npoueccs B /m (YK-1:31; YK-1:32; OITK-4:31; ITK-1:31; OIIK-3:31; OTIK-3:V1).

14.Yro takoe >neprus aktuanun (YK-1:31; YK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31; OIIK-3:V1).

15.Moryt 1 B 33 Haxoautcs Hoc. 3apsna (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).

16.MoryT 11 3JIeKTpOHBI BRIXOJWTH 3a npepens! /m (YK-1:31; VK-1:32; OIIK-4:31; TIK-1:31; OIIK-3:31; OIIK-3:V1).
17.Kak cBs3ana mupuHa 33 ¢ ya. DnekrpornpoBogaocteio (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
18.51BnsieTcs u mmprHa 3anpenéHHoi 30Hb1 const ganHoro m/m (YK-1:31; VK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-
3:V1).

19.MosxeTt nu Macca HocuTenel 3apsina ObiTh orpunarensHoi (YK-1:31; VK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31; OIIK-
3:V1).

20.VkaxxuTe 30HHYIO AMarpamMmy c akunentopHsiM tunoMm mpumecu (YK-1:31; VK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31;
OIIK-3:V1).

TIpoBogHHKOBBIE MaTEpPHAIBI
1.0cHoBHBIe MoKa3aTenu cBoiicTB mpoBonanka (YK-1:31; YK-1:32; OIIK-4:31; T1K-1:31; OIIK-3:31; OIIK-3:VY1).
2 IlpoBoguukossie matepuaisl (YK-1:31; YK-1:32; OITK-4:31; T1K-1:31; OIIK-3:31; OIIK-3:Y1).
3.ITo 3nauenwuto Bo3p Gyna (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:V1).
4.9nextponpoBoanocts npoBoaHuka (YK-1:31; YK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31; OIIK-3:¥1).
5.CymiectByeT 1 B MeTaiiax anekTpoHHsli ra3 (YK-1:31; YK-1:32; OINIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
6.Cropoctb aBrmxkeHus a1ekTpoHoB (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:V1).
7.0t gero 3aBucHT yaenbHas npoBoauMocts (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OI1K-3:31; OIIK-3:V1).
8.Ilpu Kakux ycIOBHSAX 3JIeKTporpoBoxHocTh ymensmaercs (YK-1:31; VK-1:32; OINIK-4:31; IIK-1:31; OIIK-3:31; OIIK-
3:V1).
9.Uro Takoe kpuonpoogumocts (YK-1:31; YK-1:32; OITK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:Y1).
10.Marepuanst aiist kpuonpoBoaumoctu (YK-1:31; YK-1:32; OITK-4:31; T1K-1:31; OIIK-3:31; OIIK-3:Y1).
11.Yro Takoe cBepxnposoaumocts (YK-1:31; YK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31; OIIK-3:V1).
12.Bnenue ceepxnposoaumocts (YK-1:31; YK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31; OIIK-3:V1).
13.Yr1o takoe ceepxmpoBogauku (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
14 Marepuans! g cepxmnpoBogumocti (YK-1:31; YK-1:32; OITK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:Y1).
15.Bonopoanas 6one3ns meau (YK-1:31; YK-1:32; OIIK-4:31; TTIK-1:31; OIIK-3:31; OIIK-3:Y1).
16.B yem ormimmame menu ot amomuaus (YK-1:31; YK-1:32; OITK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
17.Yro takoe oumerammyeckuit mporoaauk (YK-1:31; YK-1:32; OIIK-4:31; TTIK-1:31; OIIK-3:31; OIIK-3:Y1).
18.IToueMy 3JIEKTpUYECKHE KOHTAKTHI MPUHOCIT rojoBHYI 60ib snekrpukam (YK-1:31; VK-1:32; OIIK-4:31; IIK-1:31;
OI1K-3:31; OIIK-3:V1).
19.Yrto otHOCHTCA K KOHTaKTHBIM Matepuanam (YK-1:31; YK-1:32; OIIK-4:31; TIK-1:31; OIIK-3:31; OIIK-3:¥1).
20.Mat-n151 s peoctaroB (YK-1:31; VK-1:32; OITK-4:31; T1K-1:31; OITK-3:31; OIIK-3:¥1).

MarHuTHbIC MaTepUAIIbI
1.YeM 0OOBSCHSAIOTCS MarHUTHBIC cBo¥icTBa pa3nuuHbix MarepuanoB (YK-1:31; YK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31;
OIIK-3:V1).
2.B uém orinums nuamarneTrkoB oT napamarietukoB (YK-1:31; YK-1:32; OITK-4:31; T1K-1:31; OIIK-3:31; OIIK-3:V1).
3.B 4ém ornnuns deppomarneruxon ot antudeppomarneruxon (YK-1:31; VK-1:32; OITK-4:31; ITK-1:31; OIIK-3:31; OIIK-
3:V1).
4.Yro mpexncrasisitoT cobdoit dpepputsl (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:V1).
5.0xapakrepusyiiTe MarHUTHBIE MaTepuaisl moil npumenennto (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-
3:V1).
6.0cHoBHbIe oka3zarenu coiicTB (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
7.J1ns1 nuamMarHeTMKOB MarHuTHas NpoHHLaeMocts He 3aBucHt OT... (YK-1:31; YK-1:32; OIIK-4:31; TIK-1:31; OIIK-3:31;
OIIK-3:V1).
8.MarHuTHbI€ CBOICTBa MarHUTHBIX MatepuaiioB onpenenstores (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-
3:V1).
9.Maruuthsiii qomen (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:VY1).
10.MarauTabIM THCTEpe3ncoM HasbiBaeTcs (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
11.Mexanu3mbl MarHUTHBIX ToTepb (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
12.Cnioco6b1 cHmkeHust MarHuTHBIX TIoTeph (YK-1:31; VK-1:32; OITK-4:31; T1K-1:31; OITK-3:31; OIIK-3:¥1).
13.5IBneHre MarHUTOCTPUKINK MarHUTHBIX MaTepuainoB (YK-1:31; VK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31; OIIK-3:V1).
14.C xako# 1e7bI0 MATHUTHBIC MaTepPHabl H3rOTABINBAIOT B BH/e TOHKUX mieHOK (YK-1:31; YK-1:32; OTIK-4:31; T1K-1:31;
OIIK-3:31; OIIK-3:V1).
15.Moset nu pe3uHa umeth Gpeppomarautasie cB-Ba (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
17.01mune marat™ ot MT (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:V1).
18.0cobennoctu deppuron (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).




19.®eppurts! XapakTepusyrorcs TeMm, uro... (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OIIK-3:31; OIIK-3:V1).
20.B uém nposBisieTcs aHU30TPONHS CBOMCTB MarHUTHBIX MaTepuaioB (YK-1:31; YK-1:32; OIIK-4:31; IIK-1:31; OIIK-3:31;
OIIK-3:V1).

5.2. Ilepeyenb padoT, BHINOJHAEMbIX 10 JMCHUIJIMHE

[Mo auciunIMHe NpeayCMOTPEHO: BHITIOJIHEHHE 3 JOMAIIHKUX 3a/1aHuil B opme pacuéTHO-rpaduieckux pabor;
BBINOJIHEHKE U 3amuTa 4 1ab0opaTopHbIX pador.

Jdomamnee 3aganme Ne 1. : PaccumTarh M NOCTPOUTH 3aBUCHMMOCTb B JMAJIEKTPUKE KOHJEHCATOpA YIEIbHOU
MOIIIHOCTH TMOTEPh OT 4YacTOTHl B auama3zone oT 103 - 106 I'm mpu HampsDKEHHOCTH AJIEKTPHUYECKOTO TOJS MEXIY
oOknankamu konaeHcaropa E. (VK-1:31; YK-1:32; YK-1:B1; YK-1:B2; OIIK-4:31; OIIK-4:V1; I1K-1:31; [IK-1:Y1).
3amanus:

Bapunantr |[Tun qudjexkTpuka E, B/m e tgd

00 [MonuaTrieH 0,1-105 2,3 3,00-10-4
01 [Tommmnponunen 0,2-105 2,0 4,00-10-4
02 [TonmMBHUHMUIXJIOPUT 0,3-105 3,25 (0,016

03 [ToMMBHHANANXITOPHT 0,4-105 3,5 0,05

04 [TonMBUHUITUXIOPU 0,5-105 16,6 0,17

05 [MonurerpadTopITHIICH 0,6-105 2,55 10,001

06 TerpadropaTricH 0,7-105 2,6 0,006

07 TpudTopxnopsTHICH 0,8-105 2,55 10,0018
08 [TommmeTakpuTan 0,9-105 3,1 0,015

09 [Monuctupon 1,0-105 2,55 [2,50-10-4
10 [TomuxopcTupon 0,1-105 2,7 6,00-10-4
11 [TommauxaopcTupon 0,2:105 2,6 3.00-10-4
12 [TonMBHUHUITOTYOJT 0,3-105 2,45 3,50-10-4
13 [TomuauMeTHICTHPOIT 0,4-105 2,45 14,00-10-4
14 Cononumep crupona CB 0,5-105 2,6 5,00-10-4
15 Cononumep ctupona CA 0,6-105 2,6 5,50-10-4
16 Cononumep crupona CAMIT (0,7-105 2,55  [3,50-10-4
17 Cononumep ctupona CH 0,8-105 2,75 16,00-10-4
18 Cononumep crupona MC 0,9-105 2,85  2,00-10-2
19 Cononumep crupona MCH  [1,0-105 3,1 2,00-10-2
20 [MomuBunmnaneruien [IBOM (0,1-105 3,9 0,033

21 [MomuBunmnaneruned [1IBD  |0,2-105 2,85 (0,011

22 [MomuBunmnanerunes [IBO®D [0,3-105 3,25 (0,0185
23 [Moausununaneruied [IB6  (0,4-105 [3,15 0,015

24 [TomuBunmnanerunexd [IBB® (0,5-105 (3,05 (0,014

25 [MomuBunamnanerunen I[IBKT (0,6-105 4,0 0,03

1.YKka3aTh MEXaHU3M yIETbHBIX UIIEKTPHYECKHX MOTEPh U BEIUYHH, UX XapaKTePH3yIONINX.

2.Yt0 Ha3bIBaeTCs siBIEeHUEM Nojsgpu3anuu? IlodyeMy 3TOT mpolecc sABiseTcs 00paTUMbIM?

3.IlpuBecTr IpUMepHI SABICHUI MTHOBEHHBIX U 3aME/UICHHBIX ITOISIPH3aIIH.

4.0xapakTepu30BaTh IMOHSATHUS YTod AMAIIEKTPUYECKUX IOTEPh W TAHIEHC yIVa JUINIEKTpUUYECKuX moTeph (tgd),
KOTOPBIH SBISAETCS BaXHBIM ITapaMETPOM, XapaKTepU3YIOIMM KadeCTBO JWANICKTPHKA IPH paboTe IPH IepeMEHHOM
HaINpPSHKECHUH.

5.Uemy paBHO YHCIEHHOE 3HAUCHHUE tgO IS PEaTbHBIX JUAICKTPHKOB.

Jomamnee 3aganue Ne 2. PaccuuTtarh U HOCTPOUTH 3aBUCHMOCTD TIOJIBHIKHOCTH HOCUTEIICH 3apsaa OT TeMIepaTypsl B
KpeMHUH ¢ koHueHtpanued npumecu ni (YK-1:31; YK-1:32; YK-1:B1; VK-1:B2; OIIK-4:31; OIIK-4:¥1; TIK-1:31;
TIK-1:¥1).

3amaHus:

Bapuant | ni, cm- | [Ipumecnh
3
1 1-1021 | B




2 7-1018 | Al
3 1-1020 | Ga
4 1-1019 | In

5 1-1017 | Te
6 1-1022 | P

7 1-1024 | As
8 1-1019 | Sb
9 1-1017 | Bi
10 11019 | Li
11 1-1016 | Mn
12 3-1016 | Fe
13 1-1018 | Cu
14 6:1016 | Zn
15 2-1019 | Sn
16 5-1016 | Au
17 1-1020 | B

18 2-1021 | Al
19 7-1020 | Ga
20 31019 | In
21 1-1018 | Te
22 1-1020 | P

23 2-1020 | As
24 1-1018 | Sb
25 3-1019 | Li

1.Vka3aTh MEXaHN3M JJIEKTPONPOBOTHOCTH MOTYIPOBOJHUKOB

2.0nucath U OLIEHUTD Pa3HUILY COOCTBEHHOM U PUMECHOMU 3JIEKTPOITPOBOJUMOCTH MOy IPOBOJAHUKOB.
3.0OueHHTh BIHSHIE TOABMKHOCTH HOCUTENEH 3aps/a Ha dJIEKTPOIPOBOAMMOCTD TIOJYITPOBOIHHKA.
4.00BACHUTD OTIMYKE TOABI)KHOCTH JIBIPOK OT IOABM)KHOCTH 3JEKTPOHOB.

5.0nucath (hakTOphl, XapaKTePU3YIOLIIE MOJBHKHOCTD MTOIYIIPOBOJHUKOB

6.YKa3aTh BIUSHUE TEMIIEPATy Pl Ha TOJABIKHOCTh HOCUTENIEH 3apsiaa

Jomamnee 3aganue Ne 3. Hamucanue HayuHoil uccnenoBatensckoil padorel crymenta (YK-1:31; YK-1:32; VK-1:B1;
VK-1:B2; OIIK-4:31; OIIK-4:V1; T1K-1:31; [IK-1:V1).

3aganus:

1.Kak 1 noueMy u3MeHs€TCs IOABUXKHOCTb HOCUTENEH 3apsiia B KPEMHUU U T€PMAHUU NP YBEIUIEHUY KOHLIEHTPALUK
JETUPYIOMUX MpUMecent?

2.Kakumu npeumyIiecTBaMy 001aJatoT SIUTaKCHAIbHBIE METO/IbI OCAXK/IEHUSI OTYIIPOBOAHUKOBBIX CII0EB?

3.Kakoif THI XMMHYECKOW CBSI3M XapaKTEpeH Ui IMOJyHPOBOIHUKOBBIX coequHenmid tuma Am u BV? Kaxue
3aKOHOMEPHOCTH B U3MEHEHUU NEKTPOYU3NUECKUX CBOMCTB ITUX HOIYNIPOBOAHUKOB BaM M3BECTHBI?

4.TTouemy OOJBIIMHCTBO TONYHNPOBOAHUKOBBIX coenuHeHnd A 1 1w B VI mnposBisiorT aumib OJUH  THIT
3JIEKTPOIPOBOIHOCTHU, HE3ABUCHMO OT XapaKTepa JerupoBaHus?

5.B 4yem paznuune Mex1y MOHHOM M MOHHO-peNIaKCallMOHHOM nonspusanusMu? UTo XxapakTepusyeT BpeMs pelakcaluu
U OT KaKuxX (pakTopoB OHO 3aBUCUT?

6.YTo NOHUMAIOT MO TMHEHHBIMH U HEJTMHEHHBIMH, TTOJIIPHBIMU M HENIOJISIPHBIMH JIU3JIEKTPUKAMU?

7.KakoB MexaHHM3M 3JIEKTPOIIPOBOAHOCTH TBEPAbIX OUIIEKTpHKOB? Kak BiHMseT Temmeparypa Ha HX YIEIbHYIO
TIPOBOINMOCTE?

8.UTo Ha3bIBAIOT IUINEKTPUUCCKUME NOTepsiMu? Kakue MexaHU3Mbl AUAICKTPUYECKUX OTeph Bam u3BecTHBI?
9.Kakue nonmmeps! UCTIONIB3YIOTCS B KAUECTBE BEICOKOYACTOTHBIX JUAJIEKTPUKOB U ITOUeMy?

10.B 1yeM cXOACTBO M pa3nuyue MEXAY CUTAUIOM U cTekyioM? KakoBa TE€XHONOIrMsI M3TOTOBJIECHUS CUTAJUIOB U JUIS
KaKHX [ejel OHU MPUMEHSIOTCS?

11.Kak 0OBACHUTH AMPIEKTPUYECKUH THCTEPE3UC U HEIMHEHHOCTh 3aBUCHUMOCTH 3apsiia OT HampsKEeHUs Yy
CETHETORJIEKTPUKOB?

12.01 xakux (haKTOpOB 3aBUCAT IIbE30UICKTPHUECKUE CBOMCTBA CETHETODIEKTPUYECKOH Kepamuku? B yem
TIPEUMYIIECTBA TbE30KEPAMUKH I1€PE]] MOHOKPUCTAIUIMYECKUMHU MTbE303JIEKTPUKAMU?

13.Kak xmaccuQUIMPYIOTCS JKHIKHE KpUCTAJUIBI IO Buay cuMMmerpun? Kakue M3 HUX HaxoIIT Hambojee IIMPOKOE
MIPUMEHEHNE B 3JIEKTPOHHOM TeXHUKE U JUIs KaKuX Ienei?

14.Kakue mporiecchl MPOUCXOIAT B (PeppOMArHETUKE TPU €ro HaMarHUYMBaHMM BHEIIHUM moyieM? UTo Ha3bIBarOT
OCHOBHOI1 KpUBOI HAMarHW4MBaHKs MarHUTHOTO MaTepuasia?

15.KakoBbl NMpHYMHBI HOSBJICHHUS MAarHWTHBIX IOTEPb MPU HUKIMYECKOM IepeMarHNYMBaHUM (eppoMarHeTHKoB?
Kakue criocoObl yMEeHbIIIEHHS. MAaTHUTHBIX II0Tepb BaM u3BecTHbI?

16.B KakMX MarHUTHBIX MaTepuajaxX M IPU KaKUX YCIOBHUAX MOXHO MOJYYUTh LIMIMHIPUYECKUE MAarHUTHBIE JOMEHBI
(IM1)? Ha uem ocHoBaHO npumeneHne LIM/] B BEIUNCIUTENHHOI TeXHUKE?

17.ITouemy k03(pPUIMEHT MarHUTOMEXaHUYECKOW (IIEKTPOMEXaHUYECKOW) CBs3M k y mepMmeH[topa OoJblie 4eM y
Hukens?




18.13nmoxuth Meton usrotosnenus Gpepputos ¢ II1I". Mapku u mapametpsi ¢pepputos ¢ TITIT.

19.0cHOBHBIE CIOCOOBI MOJTyYeHHsT aMOP(HBIX CILIABOB.

20.0cobennoctu noseaeHus Gpepputon B nuamnazone CBU.

21.PacckazaTh O BBIpAllMBAaHUM MOHOKPUCTANIOB M HMX Jedekrax (Kpucrauibl (epporpaHarbl, OpTOPEpPPHUTHI,
(eppommnuHen).

22.IloueMy yAeIbHOE COMPOTUBIICHUE METAIJIOB PACTET C TOBHIIIEHNEM TeMIIEPaTyphl?

23.IToueMy METaJUIMYECKUE CILIABHI THUIIA TBEPJBIX PACTBOPOB 00Ja1at0T 00JIee BEICOKUM YAEIbHBIM CONPOTHBIICHHEM,
HEKeJIM YHUCThIe KOMIIOHEHTHI, 00pa3yIomye criaB?

24.00bsiCHUTE OBEICHUE IPOBOIHIKOB Ha BHICOKMX 4aCTOTAaXx.

25.B Kakux ycIOBHSX BO3MOXKHO TOSIBIEHHE TEPMO - 3.1.C. B 3aMKHyTOW Ienu? Has3oBuTe OCHOBHBIE MEXaHH3MBEI,
OTBETCTBEHHbBIE 32 BOSHUKHOBEHHSI TEPMO - 3.]1.C.

26.Kax MOXHO KJ1acCU(UIIMPOBATH MPOBOIHUKOBBIC MaTepPHAIbI?

27 Kaxue cBoiicTBa Me1 00yCIaBIMBAIOT €€ INPOKOE IPUMEHEHHUE B AJIEKTPOHHOH TexHuke? UTo Takoe «BOJOpoaHAsS
Gone3np» menu?

28.Kakue MeTaJuIM4ecKHe CIUIaBbl BHICOKOTO CONPOTHBIICHHS HAIIUTY IIPUMEHEHHE B 3JIEKTPOHHON TEXHHUKE M JUIS KaKX
nenei?

29.00bsICHUTE TEMIIEPATYPHYIO 3aBHCUMOCTh KOHIIEHTPALUK HOCUTENIEH 3apsiia B IOIYIIPOBOJHHUKE.

30.Kakum 00pa3oM B MOJTYIIPOBOJHUKE MOYKHO CO371aTh HEPABHOBECHBIC HOCUTEIH 3apsiua?

31.Uto CmyXuT ChIphEM IPH MOIY4YEHHH IIOJNYNPOBOAHHKOBBIX KpeMHHMS U repMmanus? HasoBure OCHOBHEBIE
TEXHOJIOTHYECKHE ONEPALUH MTPU NOYUECHUN KPEMHHUS ITOTYITPOBOJHUKOBOH YHCTOTHI.

Jlaboparopuast pabora Ne 1 (YK-3-31, VYK-3-32, TIK-31, TIK-32, TIK-Y1, IIK-Y2, TIK-B1, TIK-B2, TIK-B3).
I/ICCIICZ[OBaHI/IC OTHOCHTEIIbHOM Z[I/I3H6KTPI/I‘I€CKOI>1 TPOHUIAEMOCTH U YTJIa JUDJICKTPUUYCCKUX MOTEPHh TBEPABIX IJICHOYHBIX
JUDJICKTPUKOB

Bomnpocsr g 3amutel (YK-1:31; YK-1:32; OITK-4:31; I1K-1:31; OIIK-3:31; OIIK-3:V1):

1.Yro Takoe AWIOIb U €ro JUIOJIBHBI MOMEHT?

2.Uto Takoe mosSpU3aIysl TUIIEKTPUKOB?

3.Kakue BUbI NOJSPU3AMY BO3MOXKHBI B PEAIBHBIX JUAIEKTPUKAX ?

4.Kakue BU/BI TIOJISIPU3ALUH IPOXOAAT O€3 3aTpaT YHEPTHU BHEIITHETO IEKTPHYECKOTO TI0JIs?

5.Kakue BUIbI TONAPU3ALNHN TIPOUCXOJAT € 3aTPATOI SHEPIUU BHELIHETO HJIEKTPUUECKOro 1ost?

6.Uto Takoe TaHTEHC yriia IUAJICKTPUYECKUX NoTeph? Kakue 3HA4YCHHS MOXKET MPUHUMATH tgd Ul pealbHBIX
JTUBJIEKTPUKOB?

7.Kakue BUABI TOTEPh YHEPTHH BO3MOXKHBI B TUAJIEKTPUKE?

8.Kaxk ¢ pusnyeckoil Touku 3peHust 00BSICHACTCS MOTEPS IIEKTPUUECKOH SHEPTUHU B TUIJICKTPHUKeE?

9.Uto Takoe aneKTpuuecKasi MpOYHOCTh ANdIeKTprka? OT 4ero oHa 3aBHCUT?

10.Kakue Buzbl Ipo00st XapaKTEPHbI B AUDIEKTPUUECKUX MaTepuanax?

11.Yto HEoOX0MMMO NPEIIPHUHATE ISl CHIDKEHHUS] BO3MOXKHOCTH ITPo0O0s INdIeKTpUKa?

JlaGoparopnast pabora Ne 2 (YVK-1:31; YK-1:32; YK-1:B1; YK-1:B2; OIlIK-4:31; OIIK-4:V1; TIK-1:31; TIK-1:¥1).
HccnenoBanue TemrepaTypHOW 3aBUCHMOCTH YACIBHOW TNPOBOIMMOCTH TBEPIBIX TEN W OINpENeNIeHHEe SHEPruu
AKTHBAIIMH TOJTyTIPOBOIHHUKA.

Bonpocsr mist 3amutsl (YK-1:31; YK-1:32; OIIK-4:31; [1K-1:31; OITK-3:31; OIIK-3:V1):

1.Kakoe paznuume MEXIy MeTaslaMH, JUJICKTPUKAMH M MOJYIMPOBOJHUKAMH C TOYKH 3PEHHUS 30HHOW TEOpUU?
N300pa3urte 30HHBIC TMarpaMMBbI ¢ YKa3aHHEM 3alpelleHHOMN 30HbI, 30HbI IPOBOJAUMOCTH U BAJICHTHOM 30HBI

2.Kak 30HHas Teopusi OOBACHSICT TEMITEPATYPHYIO 3aBHCUMOCTh POBOTUMOCTH METAJIOB U TOJIyIPOBOIHUKOB?
3.B03MOXHO 7M1 ONpeneNuTh MIMPUHY 3alpelieHHON 30HBI, OMHUPAsCh TOJILKO Ha JBa WU3MEPEHHs TEMIIEPaTypHOI
XapaKTePUCTUKHU?

4.YUto Takoe MOABMKHOCTh M KOHIEHTPALUS CBOOOIHBIX HOCUTENCH 3apsia, Kak OHHM 3aBUCIT OT TEMIEpaTypbl B
MeTaJuIaX U MOJIyPOBOIHUKAX ?

5.Ha3oBuTe THIIBI TOIYNPOBOAHUKOB U MaTE€PUAIIbI, KOTOPbIC IPUMEHSIOTCS JUI UX U3TOTOBJICHUS.

6.00bsiCHUTE BBICOKYIO YYBCTBHTEJIBHOCTh MOJYIIPOBOJHUKOB K BHEIIHUM BO3/ICHCTBHSAM, B TOM YHCJIE K U3MEHEHHIO
TEMIIEPATYPHI.

9.00BsCHUTE METOJ] U3MEPEHUS SHEPTHH aKTHBALUH ITOJYTTPOBOJHUKOB.

8.Kakoii MexaHHU3M MPOBOJMMOCTH B METAJUIAX M MOJIYIPOBOJAHUKOB. UTO SBJISETCS HOCHTENSMH 3apsijia B METalulaX |
IOJTYTIPOBOJHUKOB?

9.YeM OTIUYAIOTCS TPUMECHBIE U COOCTBEHHBIC MOJTYIPOBOIHUKA?

10.C kaxoi 1eibpi0 B HOJYIPOBOAHHUK BHOCUTCA nIpuMech? [e pacmonoxeHsl npuMmecHble ypoBHH? M300pa3zuth
30HHYIO IMarpaMMy, C pacroioKEHUEM MPUMECHBIX YPOBHEH

11.IToueMy nOTYNpPOBOJHHUKH HAILILIK IIUPOKOE MPHUMEHEHHE B 3JIEKTPOHHOH TeXHUKE?

JlaGoparopHas pabora Ne 3 (YK-1:31; YK-1:32; YK-1:B1; YK-1:B2; OIIK-4:31; OIIK-4:V1; IIK-1:31; I[IK-1:¥1).
TyHHenbHbBIN 3 (GEKT B BRIPOKACHHOM P-N MEpexoe.

Bomnpocsr qist 3amuts (YK-1:31; YK-1:32; OIIK-4:31; I1K-1:31; OITK-3:31; OIIK-3:V1):

1.KakuM rpaHUYHBIM YCIOBHUSM JOJDKHA yIOBIETBOPSATH BOJIHOBAS QyHKIHS?

2.[laiiTe onpeseneHUe BLIPOKACHHOIO MOy IPOBOIHUKA.

3.00bscHuTE Ipoliece (OPMHUPOBAHUSI BOJIBTAMIIEPHON XapaKTEPUCTHKH TYHHEJIBHOTO N0/




4.B 4éM COCTOHT OTJIHYHNE BOHLTaMHepHOﬁ XAPAKTECPUCTUKU TYHHECJIBHOT'O 110Ja OT 00BIYHOTO?

JlaGoparopnast padora Ne 4 (VK-1:31; YK-1:32; VK-1:B1; VK-1:B2; OIIK-4:31; OIIK-4:V1; TIK-1:31; TIK-1:¥1).
Omnpenenenue XapakKTepUCTHK MarHATHBIX MaTEePUAaJIOB.

1.Kakue BemiecTBa Ha3bIBalOT JMAMAarHETUKaMHM, IapaMarHeTHMKaMy, aHTH(eppoMarHeTHkamu, (eppoMarHeTHKaMH,
¢deppumarnernkamu? OOBSCHUTD IPUHAICKHOCTD K TOH MM MHOM TPYIIE ¢ TOYKH 3PEHUS] CTPOCHHUS DIEKTPOHHBIX
000I10ueK.

2.00bsACHHUTH, B 4éM 3aKIIFOYACTCs CYIIHOCTD siBeHUs (eppomarHerusma? [louemy eppoMarHeTHK XapakTepH3yeTcs
oMeHaMu?

3.B uém 3akimrodaercs siBIeHHE TUcTepe3nca?

4.Kakue xapakTepHble Y4YacTKM MOXKHO BBIIEIUTh HAa OCHOBHOW KpHBOW HamarHuuyuBaHusi? OxapakTepu3oBaTh
MPOLECCHI, TPOTEKAIONINE TIPH ITOM.

5.Kak onpenennTs MarHuTHYIO IPOHUIIAEMOCTH [L MaTepraa o OCHOBHOW KPUBOIl HAMarHMYMBaHus?

6./laTh onpeeneHre HaYaIbHON, MAaKCUMAaJIbHOH U U depeHIInanbHON MAarHUTHBIM IPOHUIIAEMOCTSIM.

7.410 HasbiBaercst BZ n HC? Kak Bnusitor pasznuunble ¢haxTops! Ha Beaunuuny HC.

8.0xapakTepn30BaTb BUABI MarHUTHBIX IOTEPh B (eppoOMarHeTMKax M HMX 3aBUCHMOCTb OT HAampsHKEHHOCTH
MarHUTHOTO MOJS M 4acToThl. Kak ompeaenuTs NMOTEpH Ha TUCTEpE3HC IS JII0OOro MAarHUTHOI'O Marepuana, uMes
CTaTHYECKYIO METII0 TUCTepe3uca?

9.Kakue MaTepualibl Ha3bIBAIOTCSA MarHUTOMATKHUMH, U B KaKUX U3CITUAX SHCKTpOHHOﬁ TCXHUKHU UX UCIOJIB3YIOT.
10.IIpuBecTy mpuMepbl MAarHUTOMSITKUX MaTEPHAJIOB U MEPEYUCIUTE TPEOOBAHYSI, IIPEIBSABISIEMbIE K HUM.

5.3. OneHo4YHbIe MATEPHAJIBI, HCIIOJIb3YyeMble [IJIsl JK3aMeHa (OnucaHue OMJIeTOB, TECTOB M T.I1.)

DK3aMEHAIMOHHBIN OMIEeT BKIIOYaeT B ceOd (yHAaMEHTAIBHBIH TEOPETHUECKHH BOMPOC W IMPUKIATHONH TEOPETHUCCKHMA
BOIPOC W3 YCTAaHOBJCHHOTO MEpPEYHS KOHTPOJILHBIX BOMPOCOB, HCIOIB3YEMBIX MPH (POPMHUPOBAHUH 3K3aMCHAIMOHHBIX
OWJICTOB TPH OIICHKE 3HAHWI OOy4YalOmMXCs Ha DSK3aMEHE IO TeMaM, H3JIOKCHHBIM B pasienax 1-5 manHoi PII/,
HCIOJIb3YEMBIX MPU (OPMUPOBAHUH SK3aMEHAIIMOHHBIX OUIICTOB.

[Ipumep 3K3aMeHAIMOHHOTO OUIIETA:

MHMHUCTEPCTBO HAYKHU U BBICIHEI'O OBPA3OBAHUA POCCUNCKOUN ®ENEPALIMN
CTAPOOCKOJIbCKHIA TEXHOJIOI MUECKUI HHCTUTYT UM. A.A. YTAPOBA
(punman) dpenepanbHOrO roCy TapCTBEHHOTO 00pa30BaTEIbHOTO YUPEKICHUS
BEICIIETO 00pa3oBanus «HalmoHanbHEIH Hcciie10BaTeNbCKIH
TexHonorudeckuil yausepcurer « MUCHUC»

Kagenpa kABTOMATHU3NPOBAHHBIX 1 THOOPMAITMOHHBIX CUCTEM VIIPABJEHWS»
13.03.02 DnekTposHepreTuka u dJIeKTPOTEXHUKA
Ipoduib — DneKTponpuBo/ U aBTOMATHKA
Jluciummiza «7eKTpoTeXHHYecKoe H KOHCTPYKIMOHHOe MATepUaI0BeieHue»

3K3AMEHAIIMOHHBIA BUIET Ne 1
1. Jwanexrpuueckue Matepuanbl. OCHOBHBIE CBOMCTBA AUDJIEKTPUUECKUX MAaTEPHUAIIOB.
deppomarHuTHBIC U aHTU(GEPPOMArHUTHBIE CBOMCTBA M IPUMEHEHHE
3. Kak 3aBucuT OT TemmepaTypbl KOHLEHTpAlMs ¥ IOJBIKHOCTH HOCHTENEeW 3apsia B
OJIYNPOBOIHUKAX U METaJlIax
« » 202 .

DK3aMeHaTop M. B. MsikotnHa

VYr1BepxaeHo Ha 3acenannu kapeapst AUCY
IIpotoxomom Ne ot 202 1.

3asenyromuii kadpeapoit AUCY . A. Ilonewmenko

bunetsr B OymaxkHoM Bupae xpansrcs Ha kadenpe AVICY u yTBep)KAeHBI ee 3aBelyIOIUMM (WM 3aMECTHTENIeM 3aB.
kadeapoi).

5.4. MeToauKa OLleHKH 0CBOCHHS JUCIHMILIHHDI

Dopmoii MPOMEKYTOUHOM aTTECTALNU SBISIETCS dK3aMeH B 3 cemecTpe. [IpomexyTouHast arTecTanus MpoBOAUTCS IO
pe3yJbTaTaM TeKyLero KOHTpouIs (BHIIOIHEHHs 00yyaromuMKCs TpeX JOMALIHUX 3aJaHUN 1 BBIMOJIHEHNS U 3aLUThI
YeThIpeX JIA0OPATOPHBIX padoT).

Kpurepuii onieHuBaHus 5K3aMeHa:

Onenka «OTIMYHO» BBICTABISIETCS B Cliy4ae, ecii y oOyuaromuiics copmupoBanbl komnerenimu Y K-1 OITK-4 TTK-1
OIIK-3.

OOyu4aromuiicst JTeMOHCTPUPYET:

- FJ'Iy6OKI/Ie 3HaHUS COACPIKAHUA H3y'-{eHHOﬁ JUCHUIUIMHBI BO B3AUMOCBA3U C APYTUMU JUCHUITIMHAMMU,

- CIIOCOOHOCTH HMCIIO/IL30BATh TCOPETUUCCKUEC 3HAHUA IIPU BBINIOJIHCHUUN IPAKTUYCCKUX SaﬂaHHﬁ;

- APTYMEHTHUPOBAHHBIE, NUCUEPIIBIBAIOIIIUE OTBETHI HA BCE BOIIPOCHI I10 6I/IJ'ICTy, a TaKXKX€ JOMOJIHUTECIIBHBIE BOIIPOCHI
9K3aMEHATOPa;

- YMEHHUE BBIIIOJHATH U 000CHOBBIBATH PELICHUEC ITPAKTHICCKUX 3anaHnﬁ BBICOKOI'O YPOBHS CJI0KHOCTH;




- HaJM4YKue cOOCTBEHHOI 000CHOBaHHOM IO3MIMH 110 00CYIKIAEMBIM BOIIPOCAM;

- CBO60HHOC HCIIOJIb30BAHUE B OTBETAaX Ha BOIPOCBI MAaTECPUAIOB peKOMeHﬂOBaHHOﬁ OCHOBHOM H HOHOHHHTCHLHOﬁ
JINTEpaTypHI.

Ornenka «X0poIIo» BBICTABISIETCS B CiIyvae, eclid y o0y4aromiuiicsi copmupoBanbl komnerenunn YK-1 OIMK-4 TTK-1
OIIK-3.

OO0yu4aromuics IeMOHCTPHPYET:

- 3HAHHUE OCHOBHBIX TEPMHHOB I10 COJIEPKAHUIO U3YUYEHHON AUCIUILIMHEI,

- TBEp/Ibl€ 3HAHUS TEOPETUUECKOI0 MaTepuaa,

- YMEHUE J1aTh YeTKHE OTBEThI Ha MOCTABJIEHHbIE BOIIPOCHI;

- YMEHUE pelaTh MPaKTU4eCKue 3a/JaHus;

- BIIaJicHIEe OCHOBHO TINTEPaTypOi, pEKOMEHIOBAHHOM MPOTrPaMMOM TUCITUTUINHEL.

JlonmyckaroTcsi He3HaUNUTeNbHblE HETOYHOCTH B OTBETaX HAa TEOPETUUECKUE BOIPOCHI U MPHU BBIIOJHEHUH MPAKTUYECKUX
3aJaHUH.

OreHka «Y IOBIETBOPUTEIHHO» BBICTABISICTCS B Ciydae, €clid y oOydaromuiicss copMupoBanbl Kommereniun Y K-1
OIIK-4 IIK-1 OIIK-3.

OO0yuaromuics IeMOHCTPHPYET:

- 3HAHMS TEOPETHYECKOTO MaTepHaia 110 N3yYeHHOH NUCIUILUINHE;

- HETOJIHBIC OTBETHl Ha OCHOBHBIE BOIIPOCHI, IOIyCKas OLIMOKH B OTBETE; HEAOCTATOYHOE MOHHUMAaHHE CYIIHOCTH
M3JIaraeMbIX BOIIPOCOB,;

- HETOYHBIE OTBETHI HA OIIOJIHUTEIbHBIE BOIIPOCEHL;

- YMEHHE BBITIONHATH MPAKTHYECKUE 3a/1aHusl 03 rpyObIX OMINOO0K;

- HEIOCTaTOYHOE BIIAJICHUE JINTEPATYPOil, PEKOMEHJOBAHHON MPOTrpaMMOM IUCHUTUTHHEIL.

Onenka «He ynoBIeTBOPUTENEHO» BBICTABISIETCS B Cllydae, €CIM Y OOyYaloIuiicss He C(OPMHUPOBAHEI KOMIICTCHIINH
VYK-1 OIIK-4 IIK-1 OIIK-3.

OO0yu4aromuics IeMOHCTPHPYET:

- CyILIECTBEHHBIE MPOOEIBI B 3HAHUAX Y4eOHOrO MaTepuaa;

- IPUHIUIHATIBHBIE OMIMOKY ITPU OTBETE Ha OCHOBHBIE BOIIPOCHI OHMJIETa, OTCYTCTBHE 3HAHUHM M MOHMMAHHS OCHOBHBIX
TEPMHHOB U OIPEIEICHNN;

- HETIOHUMAaHHe CYIIHOCTHU JIOMOJHHUTENBHBIX BOIPOCOB B paMKax 3aaHuil Ouiera;

- OTCYTCTBHE HaBbIKA MJIH CYIIECTBEHHbIE OIINOKH ITPY BBITOJHEHUH IPAKTHIECKHUX 3aJaHHH;

- HEe3HaHHE JINTEPATYPhl, PEKOMEHI0BAHHOH MPOrpaMMOH TUCIUIIIHHEL.

Kpnrepun oneHuBaHNS JOMAIIHHX 32JaHMIL:

«3adTeHo»

JlomaiiHee 3aaHME BBINOJIHEHO O3 OIIMOOK, JIMOO ¢ HEMPUHIMIMHAIBHBIMA OMIMOKAMM, HE BIMSAIOUIMMH Ha
(hu3MUecKyo CyTh pe3yJibTara.

«He 3auteHo»

3ajaHre HE BBIMOJIHEHO, JTHOO BBHIMOJIHEHO HE MOJHOCTBIO, JINOO B PEIICHUH JOMYIICHBI CYLICCTBEHHBIC OIIHOKH, HE
UCIIPABJICHHBIC MTOCJIC 3aMEUaHHid PENoIaBaTels.

Kpurepun oneHMBaHNis 3aIIMTHI 1a00pPATOPHBLIX PaboT:

«3auTeHo»

JlaGoparopHast paboTa BBINOJNIHEHA; OTYET 10 paboTe 0OPMIIEH B COOTBETCTBUH NMPEIbIBISEMBIM TPEOOBAHHUIM; MPH
OTBETE HA BONPOCHI MO TeMe JIabopaTOpHOH pabOTHI CTYAEHT AEMOHCTPHUPYET 3HAHHWE OCHOBHBIX TEOPETHYECKUX
TIOJIO’KEHUH pabOTHl M yMEHHE UX IPUMEHSTDH Ha MPAKTHKE.

«He 3aureno»

JlaGoparopHasi paboTa HE BBINOJIHEHA, OO0 OTYET MO paboTe OTCYTCTBYET MM ero OQOpMIICHHE HE COOTBETCTBYET
NPEAbSABISICMbIM TpPeOOBaHUSAM, OO TPH OTBETE Ha BOMPOCHI MO TeMe JIAOOpAaTOPHOW pabOThI CTyACHT
JEMOHCTPHPYET He3HAHHE OCHOBHBIX TEOPETHYECKUX OJIOKEHUH PaOOTHl M HEYMEHHE MX IIPUMEHSTH Ha IIPaKTHKE.

IMopsnox, ompenensomuil MpoueAypsl OLCHUBAHUS 3HAHWH, YMEHHH, HAaBBHIKOB M (WJIM) OMNBITA IEATEIbHOCTH,
XapaKTepU3YIOMNX YPOBEHb CHOPMHUPOBAHHOCTH KOMIETCHLUH, onpeneneH B Ilomoxkenun «O TeKymeMm KOHTpPOJE
YCIIEBAEMOCTH M HPOMEKYTOYHOW aTTecTaluM OOYYaIOIIMXCs, TEKyIIeM KOHTPOJE IOCEMIEHHs OO0yYaroIMMHUCS
ayautopHbIx 3aHsaTHl B HUTY «MUCuCy I1239.09-18, BoITTycK 2.




6. YHEBHO-METOANYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHHE

6.1. PexoMmeHnayemas Jaureparypa

6.1.1. OcHoBHas JuTepaTypa

O6o3naue | ABTOpHI, 3arnaBue Bbubanorexa Hzparennc
HHUe COCTaBHUT TBO, I'0JY
e
Jd1.1 b.H. Marepuanosenenue bubauorexka CTU HUTY «MHUCHUC» MITY um.
Ap3samaco H.D.
B, B.W. baymana,
MaxkapoBa 2008r.
,I[.T.
MyxuH [u
ap.]
J1.2 n. n. OCHOBBI bubnuorexka CTU HUTY «MUCHUC» Mockaa,
CuzopuH, | MaTepuanoBeACHUS 1976r.
I. o.
Kocomnamno
B, B. 1.
Makaposa
J13 E.H. O6paborka Bubmmoreka CTU HUTY « MUCUC» M.:
TpOHI/IH KOHCTPYKIHUOHHBIX BBICH.I.
MaTepHaIoB K.,
2004r.
6.1.2. JlonoTHUTeIbHAS JIUTEPATYpa
O6o3naue | ABTOpHI, 3ariaBue bubauoreka HM3parennc
HHe COCTABHT TBO, IO/
e
J2.1 Pekyc I'. KoHcTpykunoHHbIe VYuusepcurerckas oubanoreka ONLINE URL: Hosocubupc
. anekTpoTexuudecku | http://biblioclub.ru/index.php?page=book view_red ke
€ MaTepHabl &book 1d=445841 Cubupcexuii
roc. yH-T
BOJTHOI'O
TpaHCIL.,
2020r.
J122 Amues U. | MatepuanoseneHue VYuusepcurerckas ondmrnoreka ONLINE URL: Kpacnosip.:
n. Y TEXHOJIOTHUH http://biblioclub.ru/index.php?page=book view re Coy,
KOHCTPYKIIMOHHBIX d&book id=435698 2021r
MaTepHalioB
J123 Amues U. | Matepuanosenenue VYuusepcurerckas 6ndarnoreka ONLINE URL: Hosocubupc
n. JUTS ANIeKTpUKOB B | http://biblioclub.ru/index.php?page=book view re k: HI'TY,
BOTIpOCaxX U d&book id=438299 2019r
OTBeTax
6.1.3. Metoanueckue pa3padoTKu
O6o3Haue | ABTOpSI, 3arnaBue BuGnuoreka Wznarenscr
HHE COCTaBHTE BO, TOJX
am
J3.1 MSKOTHH | DIEKTPOTEXHUYECKO OnextponHslii Kypc B CANVAS: Crapslii
a M.B. eu https://Ims.misis.ru/enroll/3CM6GT Ockon,
KOHCTPYKIIMOHHOE CTU
MaTepUAIOBECHHE: HUTY
pabouas TeTpaab 1o «MHUCuCp»,
BBITIOJIHEHUIO 2022
11a00PaTOPHBIX
pabot ans
0akanaBpOB BceX
HaIpaBJIeHUN U
¢dop™m obyueHus
J13.2 MskoTuH | DNEKTPOTEXHUYECKO OnexrpouHbd Kypc B CANVAS: Crapsrit
a M.B. eun https://Ims.misis.ru/enroll/3CM6GT Ockont,
KOHCTPYKIIMOHHOE CTUu




MaTepUalOBEICHUE: HUTY
pabouas TeTpajapb 10 «MHUCuCp»,
BBITIOJIHEHUIO 2022
JIOMAITHUX 3aJaHui
Juis GakaIaBpoB
BCEX HaIlpaBJICHUN U
¢dop™m obyueHus

J3.3.

MskoTuH | DNEKTPOTEXHUYECKO OnextponHsii Kypc B CANVAS Crapsrit
a M.B. eun https://Ims.misis.ru/enroll/3CM6GT Ockont,
KOHCTPYKIIMOHHOE CTUu
MaTepuaIoBe/ICHHUE: HUTY
yaeOHOe mocobue «MHUCuCp»,
(xypc nexkuuni) ams 2022
0akanaBpOB BceX
HaIpaBJICHUN 1
hopm o0yueHus

6.2. Ilepeuenn pecypcoB HHOPMANMOHHO-TEJIEKOMMYHUKAIIHOHHOM ceTn «AHTepHET»

Jlerocraes, H.C. Matepuaiibl 21eKTpOHHON TeXHHKH : yueOHoe mocobue / H.C. Jlerocraes. — Tomck : Db
Konrent, 2012. — 184 c. : nn.,1admn., cxem.; [DnexTpoHHbIH pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=208681

6.3. Ilepeuens nNporpaMMHOro odecreveHust

Microsoft Windows

Microsoft Office

Dev cpp (cBoOOIHO pacHpocTpaHsieMoe IPorpaMMHOe o0eciedeHue)

QtDesigner (cB00OHO pacnpocTpaHsIeMoe MPOrpaMMHOE 00ecIieueHIE)

7- Zip (cB0OOAHO pacrpocTpaHseMoe IPorpaMMHoe obecreueHue)

GIMP (cB000JIHO pacnpocTpaHsieMOe MPOrPaMMHOE 00eCTICYCHHUE)

Inscape (cBoO0HO pacnpocTpaHseMoe NPOorpaMMHOE 00ecTIeYeHUE)

Blender (cBoO01HO pacpocTpaHsieMoe IporpaMMHOe 00ecedeHue)

O [0 [|Q|N [N | ([W|N|—

Anylogic (cBo60AHO pacipocTpaHseMoe IPOorpaMMHOE 00ECTICUCHHUE)

Oracle Express (cBoOOZHO pacnpocTpaHseMoe NporpaMMHOe 00ecrieyeHue)

VMLAB (cB060HO pacnpocTpaHseMoe POorpaMMHOe 00eCTIeYeHNUE)

Rastrwin (cryneHueckas Bepcusi)

NI Circuit Design Suite

PTC Mathcad Express (cBOOOAHO pacipocTpaHseMoe IporpaMMHOE 00eCTIeUeHHUE)

Python 3.6 (cBoO01HO pacnpocTpaHsieMoe porpaMMHOe o0ecrieyeHue)

R E R E
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Kaspersky Endpoint Security

4. Hepel{em, HH(')OpMaIIl/IOHHLIX CIIPABOYHBIX CUCTEM M rlpod)eccnox-[aﬂm-[ux 0a3 JAHHbIX

=

- LMS Canvas (nmpuka3z HUTY «MUCuC» Ne 387 o.B. ot 05.06.2018 1. «O npumMeHeHn: B y4eOHOM Iporecce
30Py) https://Ims.misis.ru/

- Hayunas snexrponnas 6ubaunorexa eLIBRARY.RU: http:/elibrary.ru/

- ®enepanpusblii mopran «Poccuiickoe obpazoanuey: http://edu.ru

- OTkpbiTOe 06pa3zoBanue: http://openedu.ru

- Poccuiickast rocygapcTBeHHas Oubnamnoreka: http:// www.rsl.ru

- DnexrponHo-6nbmoreunas cucrema (O5C) «YHuBepcuTeTckas 0ubaroTeka omnaitiy: http://biblioclub.ru

- OnekxtponHas oubimoreka HUTY MUCHC: http://elibrary.misis.ru

- YuuBepcnTerckas nupopmanmonnas cucrema POCCHSE: https://uisrussia.msu.ru/

O| ||| |=|Ww( N

- DnekrponHas oubmoreka PI'b: quccepranuu: httDZ/ /diss.rsl.ru/ ?menu=disscatalog/

- aHanuTHYecKas 0a3a (uuaekcsl nutupoBanus) Web of Science https://apps.webofknowledge.com

- aHasuTHYecKkas 0a3a (MHIEKCHl IMTHPOBaHMA) Scopus https://www.scopus.com/

N BREEIEEESSE

e il
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- Haykometpuueckas cucreMa InCites https://apps.webofknowledge.com

7. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHHME

7.1

Aynutopus Ne405

«JIabopaTtopusi UHGPOPMANMOHHBIX TEXHOJIOTHID)

[lepedeHb OCHOBHOTO 000PYIOBaHUSA, YIEOHO-HATISITHBIX TOCOOMIL:
KOMITBIOTEP — 9 WIT.;

JIOCKa;

IIPOEKTOP;

SKpaH HaCTECHHBI;

YCUIIUTENb-pacpeIeTUTeNb;

KOMIUIEKT Y4eOHO# Mebenn Ha 25 mocaouHbIX MECT.



http://biblioclub.ru/index.php?page=book&id=208681
https://lms.misis.ru/
http://elibrary.ru/
http://edu.ru/
http://openedu.ru/
http://www.rsl.ru/
http://biblioclub.ru/
http://elibrary.misis.ru/
https://uisrussia.msu.ru/
http://diss.rsl.ru/?menu=disscatalog/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://apps.webofknowledge.com/

7.2 Ayautopus Ne520

«JIabopaTopus 3JeKTPONPHUBOIA U JIEKTPHYECKHX MALIHH
IlepedeHp OCHOBHOTO 000pYIOBaHMSA, YI€OHO-HATIIATHBIX TOCOOMIL:
. 71200paTOPHBIA CTEH]T HCCIIEAOBAHUS TUAIEKTPUIECKON
MPOHUIIAEMOCTH;

. MakerT /I UCCIIE0BaHUs TEMIIEPATYPHON 3aBUCUMOCTH
YZENBHOH ITPOBOANMOCTH;

. CTEH/I IJIsl N3yUYEHUS SIIEMEHTOB TYHHEJILHOTO 3 deKTa;
KOMIUIEKT Y4eOHOH MeOenn Ha 25 mocalouHBIX MECT.

7.3 Ayautopus Ne306

«Ka0uHeT 1J1s1 caMOCTOSITeIbHOM PadoTh»

[lepedeHb OCHOBHOTO 000PYIOBaHUSA, YICOHO-HATIISTHBIX TOCOOMIL:
MIPOEKTOP;

JIOCKa;

SKpaH HaCTECHHBII;

KoMIbloTep — 6 IIT.;

. KOMILIEKT y4eOHOI Mebenu Ha 20 yesoBexk.

B nomenienun ajst caMoOCTOSITENIEHOM paboThl 00yUYaroIiXxcst
nMeeTcs NOoAKIIoUeHHe K ceTH «VIHTepHeT» 1 1ocTyn B
3JIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpey
OpTaHH3ALHH.

8. METOJMYECKHUE YKA3ZAHUA JJIA OBYYAIOIUXCA IO U3YYEHHWIO JUCHUITJIMHBI

Jlst ycrienmrHoro ocBOEHMS! TMCUMILIMHBL "' DJIEKTpU4YeCcKoe M KOHCTPYKIIMOHHOE MaTepuanoBeieHre " Bo 2 cemecTpe
o0yyaromeMycst HCOOX0AUMO:

1. ITocemmaTs Bce BUABI 3aHATHH.

2. CBOEBPEMEHHO 3aPETUCTPUPOBATHCS HA PEKOMEHIOBAHHBIE 3JIEKTPOHHBIE PECYPCEHI.

3. OT4eTsl 10 1a00PaTOPHBIM PAdOTaM M JOMAITHIM 33aHHSIM BBITIOJTHSIOTCS B paboyeil TeTpaau.

4. AKTHBHO paboTaTh ¢ HAYYHBIMHU Oa3amH B ceTH VIHTepHET.

5. KauecTBeHHOE OCBOCHHE JUCIUILIMHBI BO3MOXKHO TOJBKO MPU CHCTEMAaTHUECKOH CaMOCTOSTENILHON paboTe, UTo
MOAJEP>KUBACTCS] CHCTEMOHN TEKyIeH aTTecTalli .

KOHTPOJIb KAYECTBA OCBOEHUSA JUCHUIIJIMHBI

OreHKa KauecTBa MOATOTOBKH 00YYAFOLIMXCS IPOBOJUTCS C LEJIBI0 KOHTPOJISI OCBOCHUSI 00YYAIOIIMMHKCS COBOKYITHOCTH
KOMIIETeHLIUH (YacTeil KOMIETECHLMIT) Ha ATamne N3y4yeHHs JaHHOH JucHUIIHEL. OCBOCHHE KOMIIETCHIIUMHN XapaKTepU3yoTCs
OTIpe/IeNIEHHBIMH 3HAHUAMH, YMEHHAMH U HaBBIKAMH, OMBITOM NPO(ECCHOHATBHON EITENPHOCTH, KOTOPBIE OLIEHUBAIOTCS KaK
B TIPOIIECCE M3YyUCHUS IUCIUILIMHBI (TEKyIHH KOHTPOJIb yCHEBAEMOCTH), TaK H MO 3aBEPIICHUH W3YIECHHS AUCIIUIUINHEI IPH
MPOBEACHHUH MIPOMEKYTOUHOH aTTecTanuy o0ydJaromuxcs. s IpoBeIeHUsI TEKYIIET0 KOHTPOIIS yCIEBAEMOCTH H
MIPOMEKYTOYHOH aTTecTanuil 00ydJaromuxcst c)OpMUPOBAHEI OI[CHOYHBIC CPEACTBA.

Texkymmii KOHTPOJIb yCIIeBAeMOCTH

Texyumii KOHTPOJIb YCIEBAEMOCTH 00yYaOIINXCsI MO IUCIUILIMHE IPOBOAUTCS B hopMme:

- mabopatopHsie paboThI (4).

- moMariHue paboTsl (3).

IIpomesxyTounasi aTrecTanus

Vue6upiM mianom OITOIT BO no pucuuminie npeaycMaTpuBaeTcs IPOMEXyTOUHas aTTecTanys B popMme IK3aMeHa Bo 2
cemectpe. [IpomexyTodHast aTTeCTAIHs IPOBOAUTCS C IIENBIO OLIEHKH KaueCTBA OCBOCHUSI 00YJAIONIMMHICS COJECPIKaHMUS
JTUCHUIUTHHEL [Ipn nmpoBeaeHnn MpoMeXXyTOTHON aTTeCTalny 00yJaIONIHHCS AEMOHCTPHPYET 3HAHHS, YMEHHS M HaBBIKH,
IpHOOPETEHHbIE B IIPOLECCe N3YIEHHs JUCIUIUINHEL, KOTOPBIE XapaKTePHU3yIOT Pe3yJIbTaT OCBOSHHSI COBOKYITHOCTH
KOMIETEHINH (JacTeil KOMIETeHINI) Ha 3Tare N3ydeHNs JaHHOU JUCIUIUIHHEL

Pe3ynbrarsl 00y4eHus 10 JUCLMIUIMHE, XapaKTepHU3yIOIINe OCBOCHHE COBOKYITHOCTH KOMITETEHIUH (YaCTH KOMITETeHIINI),
NIPY MIPOBEACHHUH ITPOMEKYTOUHO aTTECTaluK OLEHUBAIOTCS 110 YeThIpeX OauTbHOW cHCTEMe.

CucreMa OlLIEHHBAHUS PE3yIbTaTOB OCBOSHUS JUCIUILIUHEI

[opsimok, ompenensromuil Mpouneaypbl OLCHUBAHWS 3HAHUHM, yMEHWH, HaBBIKOB M (WJIM) OIBITAa JESATEIbHOCTH,
XapaKTepH3yIONUX YpPOBEHb C(HOPMHPOBAHHOCTH KOMIETeHNHWH, ompexeneH B [lomokenmnm «O TekymeM KOHTpOJE
YCTIeBa€MOCTH M MIPOMEXXYTOTHON aTTeCTaly 00yJaIOIUXCs, TEKYIIEM KOHTPOJIE MOCEIIeHHs 00yIaloIUMUCS ay JUTOPHBIX
sanaTuil B HUTY «MUCuCp II 239.09- 18, Beimyck 2».
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