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CaMOCTOATEIHHO YCTaHABIMBAEMbIil 00pa30BaTeNbHBIN CTAHIAPT BHICIIIET0 00pa30BaHus - OakagaBpHat
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1. TEJIX OCBOEHMSA

Henp aucrumuinHel — GOpMHUpPOBaHNE 3HAHUN B 00JIaCTH (PU3NYECKUX OCHOB MAaTE€PHAJIOBEICHHUS, COBPEMEHHBIX
METOJIOB HOJTYYEHHUS KOHCTPYKIIMOHHBIX MaTePHaJIOB, CIIOCOOOB JUArHOCTHKH U YIYUIICHHUS UX CBOWCTB.
3a1a4yu AUCUUTUTHHBL:
*/I3yueHne MeTO10B KOHTPOJIS ¥ NPUMEHEHUsI KaueCTBa MAaTEPHAIIOB;
*Hay4uTh OCYIIECTBIATH BHIOOP MAaTEPHANOB U U3ACIUI  paslMYHOTO HA3HAYCHUSI C  YYSTOM
9KCIUTYaTallHOHHBIX TPEOOBaHUIT M OXPaHbI OKPYXKAIOIIEH CpebL;
*/3yueHnue BHYTPEHHETO CTPOCHHS KOHCTPYKIMOHHBIX MATEPHAJIOB M OMNPEACIUTh CBSI3H CTPOCHUS C
MEXaHHYECKUMH, (GHU3MYECKUMH CBOMCTBAMH W XHMHYECKHMM COCTAaBOM, a TaKXKe C TEXHOJOTMYECKUMH H
IKCIUTYaTallHOHHBIMH BO3JICHCTBUSIMH;
*/3yueHne npuKIaAHBIX METOIOB HCCIEAOBAHMUS B 00JIaCTH JUArHOCTHKH;
*Hay4uTh SKCIIEpUMEHTAIbHBIM METOIMKAM M TEXHUKE MaTEPUATIOBETYCCKHX HCCICIOBAHUI.

2. MECTO B CTPYKTYPE OGPA30OBATEJIbHOM ITIPOT'PAMMBbI

IMuxax (pazgen) OIT: | 51.O

2.1 TpeGoBanusi K IpeABAPHUTEIbHOI OAT0TOBKE 00y4al01erocs:

2.1.1 | Maremaruka

2.1.2 | ®usnka

2.1.3 | Xumus

2.2 JMCUMIUIMHBI M IPAKTHKH, VIS KOTOPBIX OCBOEHHUE JAHHOMH JUCHUTIMHBI HE00X0JUMO KaK
npealIecTByOIIEe:

2.2.1 | DnekTpuveckue MaIIuHbI

2.2.2 | DnekTpoTeXHUKa

3. ”HAUKATOPHI ®OPMUPOBAHW S KOMIIETEHIIH,
COBMEHIEHHBIE C PE3YJbBTATAMM OBYYEHUSA 110 JUCIUITJIMHE

YK-4: Cnocoden:

- OCYIIECTBJISITH MOUCK JIUTEPATYPbl, KPpUTHYECKH HCIO0JIb3Ysl HAYUHbIe 0a3bl JaHHBIX, IPodeccnoHAIbHbIE
CTaH/IAPTHI U perjiaMeHTbl, HOPMbI 0€30NACHOCTH U IPYrHe HCTOYHUKHU NHpopManuu;

- OCYIIECTBJISATH MOUCK, KPUTHYECKUI aHAIM3 U CHHTe3 HHpOpMALUH;

- OCYIECTBJIATH MO/IeJIMPOBAHNE, AHAJIM3 M IKCIIEPUMEHTAJIbHbIE HCC/IeI0BAHUS /ISl pellleHusI mpodjeM B
npogeccuoHaJILHOM 00J1aCTH.

3Harth: VK-4:31 — 3HaTh MaTepuabsl JUIs 3NEKTPOTEXHUUECKUX YCTPOHUCTB;
VK-4:32 — 3HaTh NOPAIOK TEXHOJIOTMYECKUX IIPUEMOB, UCIIOJIB3YEMbIX Ha MPAKTHKE C LEbIO PUIaHUS
MaTepualiaM ONpeIeJIeHHbIX CBOMCTB

Bnagers: | YK-4:B1 — Bnasets TeXHHIECKOH 1 CIIPAaBOYHOM JIUTEPATYPHI JUIS BEIOOPA HEOOXOANMBIX 110 HA3HAUCHUIO U
XapaKTepPUCTUKAM MaTEePUAJIOB JUIS NIEKTPOTEXHUYECKUX YCTPOICTB;

VK-4:B2 — Brnaziets cpeficTBAMU KOMIBIOTEPHOH TEXHUKH 1 MH(GOPMALMOHHBIME TEXHOJIOTHUSIMU 1TpU paboTe
HaJl IPOCKTAMH JIEKTPOIHEPreTHUECKHUX M DJIEKTPOTEXHHUECKHX CUCTEM H MX KOMIOHEHTOB

OIIK-4: Crioco6eH HCHOJIB30BATH CBOCTBA KOHCTPYKIHOHHBIX H 3JIeKTPOTEXHHYECKHX MATePHAJIOB B Pac4éTax
1APaMeTPOB U PE;KMMOB 00beKTOB POdecCHOHATLHOI 1esITe/IbHOCTH.

3HaTh: OI1K-4:31 — 3HaTh KIacCU(PUKAINIO ¥ CBOWCTBA XUMIUYECKHX JIEMEHTOB, BEIICCTB M COCAMHCHH;
YmeTs: OIIK-4:V1 — YMeTb NpUMEHATh COBPEMEHHBIE TEXHOJIOTUH U 000py10BaHUE AJIsT 00paOOTKH KOHCTPYKIIMOHHBIX
MaTepHajoB

IIK-1: Cniocoen:

- paccYMTHIBATH PesKUMBI Pa00ThI 00bEKTOB NPOGecCHOHANLHO 1eATeTbHOCTH;

- IPMMEHSITh MeTObl U TeXHUYECKHe CPEACTBA IKCINIYATALMOHHBIX HCIIBITAHUI H AMATHOCTHKHU
3J1eKTPOIHEPreTHYECKOIo U 3JIEKTPOTEXHUYECKOIr0 000pPy/10BaHMS;

- OLIEeHMBATH TeXHUYECKOe COCTOSIHUE H OCTATOYHBII pecypc 000py10BaHHS;

- COCTABJIATH M 0()OPMJISITH THIIOBYI0 TEXHHYECKYIO JOKYMEHTALUIO;

- onpeeJsiTh MapaMeTpbl 000py10BaHHs 00beKTOB NPodeccHOHANBHOI e TeILHOCTH;

- o0ecreyuBaTh TpedyeMble pe;KHMBI PAG0THI 00HEKTOB NPO(eccHOHAIBHO 1eATeILHOCTH U 3a/JaHHbIe
napaMeTpbl TEXHOJIOTHY€CKOI0 Mpolecca;

- Y4aCTBOBATH B BHINOJHEHHH PEMOHTOB 000PY/10BaHHA 110 32JAHHONH METOUKE;

- COCTABJISATH 3asIBKM Ha 000py/I0BaHHe U 3allIaCHbIe YACTH U MOATOTABIMBATH TEXHUYECKYIO JOKYMEHTALUIO HA
PEMOHT.

3HaTb: ITK-1:31 — 3aHATh rocyapCTBEHHbIE CTAaHIAPThI, TEXHUUECKUE YCIOBUS U Jpyrue HOpMAaTUBHbIE
JOKYMEHTHI H TPeOOBaHMS MPEIbABIAEMbIE K KOHCTPYKIMOHHBIM, 3I€KTPOTEXHUIECKAM U CTIEIIHAIBHBIM
Marepuagam

YmeTs: [IK-1:Y1 — YMeTps aHamu3upOBaTh COOTBETCTBHE MAaTEPHUAIOB JEHCTBYIONINM CTaHAAPTaM, TEXHUIECKUM
YCIOBUSIM U APYTUM HOPMATUBHBIM JOKYMEHTAM




4. CTPYKTYPA U COJAEP)KAHUE

Jlutepatypa u

Kon |HaumeHoBaHme pa3/iesioB H TeM /BHJ KoaunuecTBo

Cemectp Komnerennnn| 3jiekTponnsie |[Ipumeuanue
3aHATUSA 3aHATHSA/ 4acoB
pecypcesl
Pazpen 1
O0masi XapaKTepHuCTHKA U CIMILIHHBI

1.1 Bgenenue B kype. OGmas 3 4 VK-4:31 J1.1
XapaKTEePUCTHKA JUCIUILIMHEL Poitb VK-4:32 Jq12
COBPEMEHHBIX MATEPUAIIOB U OIIK-4:31 JT13
TEXHOJIOTHH B Pa3BUTHUHU HOBBIX BUOB TIK-1:31 J12.1
TIPOU3BO/ICTB, B IOBBIIEHUH KaueCTBa J122
MPOMBIIITIEHHOH IPOAYKINH. /TeK/ ﬁ g?

J13.2
J133
2.1

1.2 |®uU3HKO-XMMUYECKUE ACTIEKTHI B 3 4 YK-4:31 J1.1
U3YYCHUM MaTepuajoB. U3ydyenue VK-4:32 J12
BHJIOB XUMUYECKHX CBSI3€U U CTPOCHHUS OIIK-4:31 J1.3
TBEPABIX TEJ, BIMSHUS CTPYKTYPHBIX TIK-1:31 J12.1
HECOBEPIIIEHCTB Ha CBOWCTBA J12.2
MaTepHajIoB, 03HAKOMJICHUE C 7123
IIPOLECCAMH PA3ICIICHUS U OYHCTKH a3.1
BELLECTB, KPHCTAILIH3ALHH 1 ﬁ gg
CTEKJIOBaHUs, CBONCTBAMU 51
HEKPUCTAJUIMYECKUX U
KOMITO3ULIMOHHBIX MATEPUAIIOB 1
METOJJAMU HX IOJIyYeHHsI/TIeK/

1.3  |O6mue cBOMCTBA M MAPaMETPBHI 3 4 VK-4:31 J1.1 Tekyumit
Marepuano. OnpeneneHue NOHIATHH: VK-4:32 J12 KOHTPOJIb:
CBOHCTBO, IapaMeTp, XapaKTepUCTHKA. VK-4:B1 J13 JIP1
TexHonornueckue cBOiCTBA, VK-4:B2 JI2.1
(yHKIMOHATBHBIC TapaMeTPEI U OIIK-4:31 J12.2
SKOHOMHYECKHE XapaKTEPUCTUKU U OTIK-4:V1 J123
noKasaTeny /mp/ MK-1:31 J13.1

. J132
[K-1:¥1 133
9.1
1.4  |IIpu3Haky u criocoObI KITaCCU(UKAIIN 3 4 YK-4:31 J1.1
MaTepranoB. [IpuHIHITEI KiTaccHUKAIIH VK-4:32 J1.2
MaTEpUaIOB 110 PA3JIMYHBIM IIPU3HAKAM: OIIK-4:31 JT13
XHUMHYECKOMY COCTaBY U THUILY CBA3U TIK-1:31 J121
(KOBaJICHTHBIE, METAIIMYECKUE, HOHHBIE), J122
CTEIICHH YIOPSI0UYECHHOCTH CTPYKTYPHI JI123
(amop¢Hast, HONMUKPUCTATUTNYECKAS, J13.1
MOHOKPHUCTAJUTMYECKasi), CBOHCTBAM J13.2
(ONTyIpOBOTHUKH, TU3JIEKTPUKH, J133
METaJUIBL), 00JIaCTsIM IIPUMEHEHHUS 1 2.1
MeToaM 00paboTKH /mex/
1.5 |3akoHOMepHOCTH (POPMUPOBAHHS 3 4 YVK-4:31 J1.1
CTPYKTYpHI MaTepuanoB OCHOBHbIE VK-4:32 J11.2
MPOIIECCHI B TE€TEPOTreHHBIX XMMHUKO- OIIK-4:31 J1.3
TEXHOJIOTHYECKHUX CHCTEMaX. TIK-1:31 J12.1
XuMH4ecKas CBsI3b U CTPOSHHE TBEPIBIX J12.2
TeJ, CTPYKTYpHBIE HECOBEPIIEHCTBA U UX J123
BIIMSTHHE Ha CBOMCTBA MaTepHAIOB /IeK/ J13.1
J132
J133
9.1

Paznen 2

KoHcTpykuuonHbie u

NPOBOJHUKOBbIE METAJLIBI H CILIABBI

U MX XapaKTePHCTHKH.

2.1 |KoHCTpyKIMOHHBIE U TPOBOTHUKOBEIC 3 4 VYK-4:31 JT1.1
METAJUIBI ¥ CIUIABBI U UX XapaKTEPUCTUKU VK-4:32 J1.2
TexHoNorus TepPMUIECKON 00pabOTKU OI1K-4:31 JI1.3
cramy. OGXKHT, BUBI O0XKHTa; TIK-1:31 JI2.1
HOpMaJIH3anus, 3aKajlka, €€ BUJIbI U J12.2




o0nacTy npuMeHeHUs1. XUMHKO- JI123
TepMuUecKas 00paboTKa cTaiu: JI3.1
LIEMEHTALUs, a30THPOBAHUE, J13.2
[HaHUPOBaHHE /TIeK/ 133
0.1
2.2 4 YK-4:31 J1.1 Texymuit
Kpuorennsie 1 cBepXnpoBOHUKOBBIE VK-4:32 J1.2 KOHTPOJIb:
Marepuansl. Pu3ndyeckue OCHOBBI VK-4:B1 JI1.3 JIP2
U3MEHEHHs CBOMCTB METAIIOB U VK-4:B2 JI2.1
MOJIYIPOBOJHUKOB B 00JIACTH HU3KUX OIIK-4:31 J12.2
Temmneparyp. PazHoBunHoCTH OIK-4:Y1 JI123
CBEPXIIPOBOAALINX MaTepHAaIIOB. MK-1:31 J13.1
KoHncTpykioHHbBIE 1 MAaTHUTHBIE K-1:V1 J13.2
MaTepHabl KpHOTEHHOM TEXHUKH /JIp/ JI133
0.1
2.3 51 YK-4:31 JT1.1 Tekyumit
VK-4:32 J12 KOHTPOJIb:
PaccunTate ¥ HOCTPOUTH 3aBUCHMOCTH B VK-4:B1 J13 31
JTUNIEKTPUKE KOHIEH "CaTopa yAeNbHOM VK-4:B2 J12.1
MOIHOCTH NOTEPH OT YaCTOTHI B OIIK-4:31 J12.2
nuanaszone ot 103 - 106 I'u npu OTIK-4:V1 J123
HAIPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS MMK-1:31 J13.1
MeXy 00KIIagKaMu koHaeHcaTopa E./cp/ K-1:V1 J13.2
' J133
9.1
2.4  |AKTHBHBIC JUAJICKTPUKH IbE30-, TUPO-, 4 YK-4:31 J1.1 Tekyumit
CETHETO3JIEKTPUKH, SIEKTPETHI, KUIKUE VK-4:32 J12 KOHTPOJIb:
KPHUCTAJLIBI, UX CIICU(HIECKAE CBOICTBA VK-4:B1 J13 JIP3
W IPUMEHEHUs], CTaOMIBHOCTb, VK-4:B2 J12.1
00pabaTeIBa€éMOCTb, CTOMMOCTH /JIp/ OIIK-4:31 J12.2
OIIK-4:V1 123
TK-1:31 i g é
TIK-1:¥1 133
9.1
2.5 4 YK-4:31 JT1.1
YK-4:32 112
ITonynpoBoIHUKOBBIE MAaTEpPHAJIBL. OI1K-4:31 JI1.3
Ornpezenenye nNoIynpoBOAHUKOB. TIK-1:31 J12.1
OCHOBHBIE TPYIIIBI TOJIYITPOBOJHUKOBBIX J12.2
MaTepUANIOB: U UX CTPYKTypa. OCHOBHBIE JI123
CBOICTBa M MapaMeTphl J13.1
MOJTYTIPOBOAHUKOBBIX MaTepUAaIoB /JIek/ J13.2
JI133
0.1
Pazgen 3
MarauTtHbie MaTepHaJIbl
3.1 |MaruurHsle maTepuainsl. Kinaccuduxarms 5 VYK-4:31 J1.1 Tekymumit
BEILIECTB [10 MATHUTHBIM CBOMCTBAM. VK-4:32 J12 KOHTPOJIb:
IIpouecce! mpu HAaMarHUYUBaHUU VK-4:B1 J13 JIP4
(heppoMarHeTuKoB, BIUSHUE VK-4:B2 JI2.1
TemIeparypsl. MarHuToMarkue u OIIK-4:31 J12.2
MarHUTOTBepble MaTepuaisl. OCHOBHBIE OIK-4:V1 J123
CBOMCTBA, XapaKTEPUCTUKU U IIapaMETPBL, MK-1:31 J13.1
OIpeAEIsiEMBbIE B CTATUYECKUX U K-1:Y1 J13.2
JUHAMUYECKUX PEXUMax /mp/ 133
9.1
3.2 |PaccunraTh 1 HOCTPOUTH 3aBHCHMOCTb 51 YK-4:31 J1.1 Tekyuiiin
MOJBIKHOCTH HOCHUTEJIEH 3apsiia oT VK-4:32 J12 KOHTPOJIb
TEMIIEpaTypbl B KDEMHUU C VK-4:B1 JI1.3 132, 133
KOHIIEHTpanueil npumecu ni VK-4:B2 JI2.1
Hanucanue HayyHOH Hcclle10BaTEIbCKOM OIIK-4:31 J12.2
paboTkI cTyneHTa/cp/ OIK-4:V1 J123
TK-1:31 )
TIK-1:¥1 133
9.1
3.3 |OnTryeckue MaTepUalbl 4 YK-4:31 J1.1
Heopranunueckue crexia. Marepuaisl VK-4:32 J12




JUTSL TBEPIOTEIBHBIX JIa3€POB M YCTPOMCTB OIIK-4:31 113
YIPaBJICHUS JIa3ePHBIM U3ITydCHHEM /JIeK/ TIK-1:31 2.1
Jd22
J23
JI3.1
J13.2
33
0.1
3.4 |3axmouenne COBpeMEHHOE COCTOSIHUE 3 6 YK-4:31 J1.1
MEePCIEKTUBBI PA3BUTHS MaTEpUAIIOB U VK-4:32 J12
TEXHOJIOTHH /TeK/ OI1K-4:31 J1.3
K-1:31 JI2.1
J12.2
J123
JI3.1
J13.2
J133
3.1
Yace! Ha kOHTPOJIb /KOHTpOIIB/ 3 27 YK-4:31 J1.1
YK-4:32 1.2
YK-4:B1 13
VK-4:B2 JI2.1
OITK-4:31 a2.2
OIIK-4:V1 123
TK-1:31 il
IK-1:V1 133
0.1

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

5.1. Bompochl AJisl caMOCTOSITeIbHOM MOATOTOBKH K IK3aMeHY (3a4€Ty ¢ OlleHKOI)

Pazpen 1. Jlusnexkrpudeckue MaTepuabl
1.daiiTe onpenenenue «audnexTpuueckue marepuansl» (YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).
2.0OCcHOBHBIC [TOKA3aTeN CB-B MudekTprdeckux MatepuanoB (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
3.OmpeneneHne «OTHOCUTEIBHON JiANeKTprdeckoit nporumaemoctm» (YK-4:31; YK-4:32; OITK-4:31; I1IK-1:31).
4.Yto xapakrepusyeT «kodddpunuenT quanexrpuaeckux norepb» (YK-4:31; YK-4:32; OITK-4:31; I1K-1:31).
5.0xapakrepu3yiTe quIoib U AunoiapHed MoMeHT (YK-4:31; YK-4:32; OI1K-4:31; [1K-1:31).
6.Yem MrHOBEHHBIE BUIBI OJIIPU3AIMH OTIINYAIOT OT penakcaoHHbIx (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
7 Knaccudukanust quanexrpukos (YK-4:31; YK-4:32; OITK-4:31; ITK-1:31).
8.Bugpl moreps auanextpukos (YK-4:31; YK-4:32; OIIK-4:31; TIK-1:31).
9.B ueM ¢ TOuKkH 3peHus 30HHOH TeOPHUU OTINYUE AUIIEKTPUKOB OT MOITYIPOBOJIHUKOB
(YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).
10.B ueM ¢ TOUKU 3peHHs] 30HHON TEOPUH OTIMYME JUDIEKTPUKOB OT IIPOBOJHUKOB
(YK-4:31; YK-4:32; OIIK-4:31; ITK-1:31).
11.Kak onpenennTs MOIIHOCTS yIeNbHBIX TOTeph B auanekrpuke (YK-4:31; VK-4:32; OIIK-4:31; [IK-1:31).
12.Yrto takoe npoboit nusnekrpuka (YK-4:31; YK-4:32; OIIK-4:31; IIK-1:31).
13.0Oxapaxrepusyiite snexrpuyeckuii mpodoit (YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).
14.0Oxapaxtepusyiite TemioBoii mpoboit (YK-4:31; YK-4:32; OIIK-4:31; IIK-1:31).
15.0xapaxrepusyiite noHH3aoHHbI podoii (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
16.0xapaxrepusyiire xumudeckuii npo6oit (YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).
17.Tlpumepsr ra3000pa3Hbix audnektpukos (YK-4:31; YK-4:32; OIIK-4:31; ITK-1:31).
18.TIpumepsr xunkux quantekTpukos (YK-4:31; YK-4:32; OIIK-4:31; TIK-1:31).
19.TIpumepsr TBEpabIX quanektpukoB (YK-4:31; YK-4:32; OITK-4:31; TIK-1:31).
20.5IBnsieTcs M AUAIIEKTpUUECKast poHuiaeMocTh koHcTanToit (YK-4:31; YK-4:32; OIIK-4:31; T1IK-1:31).

Paznen 2. [TonynpoBOIHUKOBEIE MaTEepPHAIBI
1.Yem oTnmuarotes /m ot audnekTpukoB (YK-4:31; YK-4:32; OIIK-4:31; [1IK-1:31).
2.Yem ommuaroTes 1/m ot npoBonHUKoB (YK-4:31; YK-4:32; OIIK-4:31; [1IK-1:31).
3.0co6ennoctu /i (YK-4:31; YK-4:32; OIIK-4:31; TIK-1:31).
4 Knaccudpukanus n/mn (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
5.0cHoBHbIe iokaszatenu ¢B-B /m (YK-4:31; YK-4:32; OITK-4:31; [1K-1:31).
6.Yto Takoe moaBmkHOCTH HoOC 3apsaa (YK-4:31; YK-4:32; OI1K-4:31; I1K-1:31).
7.Tumer nposoaumocta B 1/ (YK-4:31; YK-4:32; OIIK-4:31; TIK-1:31).
8.Kax 3aBucut ynemnsHas npoBogumocts /1 oT T (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
9.Bripoxnennsnii n/m (YK-4:31; YK-4:32; OIIK-4:31; TIK-1:31).
10.Kax ¢ Touk# 3p. 30HHOU TeopuH /11 oTiaud oT mpoBoaHUKOB (YK-4:31; YK-4:32; OIIK-4:31; TIK-1:31).
11.Co6¢ctBennas nposoaumocts 1/m (YK-4:31; YK-4:32; OIIK-4:31; TIK-1:31).
12.IIpumecnas npooaumocts /i (YK-4:31; VK-4:32; OIIK-4:31; TIK-1:31).
13.Iuppysnonnsie nponeccs B n/m (YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).




14.Yro takoe 3neprus aktuBaimu (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).

15.Moryt nu B 33 Haxoxutces Hoc. 3apana (YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).

16.MoryT i1 37eKTpOHBI BEIXOANTH 3a npeaens /i (YK-4:31; VK-4:32; OIIK-4:31; TIK-1:31).

17.Kak cBs3ana mmpuHa 33 ¢ yu. DnexrponpoBogaoctsio (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
18.SBisieTcs i mupuHa 3anpeménnoi 3061 const manHoro n/m (YK-4:31; YK-4:32; OI1K-4:31; T1K-1:31).
19.Mosxet nu Macca HocuTesel 3apsiaa ObITh orpunarenbaoi (YK-4:31; YK-4:32; OIK-4:31; [1K-1:31).
20.YkaXHuTe 30HHYIO JHAarpaMMy ¢ akienTopHeIM TurnioM npumMecn (YK-4:31; YK-4:32; OIIK-4:31; [IK-1:31).

Paznen 3. [IpoBOJHHUKOBBIE MaTepPHAIbI
1.0cHoBHbIe TOKa3aTenu cBoicTB npoBoaHuKa (YK-4:31; YK-4:32; OIIK-4:31; I[1IK-1:31).
2.IIpoBoguukoBsie Matepuansl (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
3.ITo 3nauenuto Bo3p Gyn (YK-4:31; YK-4:32; OIIK-4:31; [IK-1:31).
4.9nexrponpoBoxHocTs npoBoxHuka (YK-4:31; VK-4:32; OIIK-4:31; IIK-1:31).
5.CymiectByeT 1 B Metayiax anekrponHsiid ra3 (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
6.Cropocts nBrkeHus dekTpoHoB (YK-4:31; VK-4:32; OITK-4:31; T1K-1:31).
7.0t yero 3aBUCHUT yneibHas npoBoguMocTh (YK-4:31; YK-4:32; OITK-4:31; [1K-1:31).
8.Ilpu KaKuX yCIOBHAX ANMEKTPONPOBOIHOCTH yMeHbIIaercs (YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).
9.Uro Takoe xpuomnpoBogumocts (YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).
10.Matepuans! muis kpuonpoBoaumoct (YK-4:31; YK-4:32; OI1K-4:31; [1K-1:31).
11.4ro takoe ceepxnpoBoaumocTs (YK-4:31; YK-4:32; OIIK-4:31; ITK-1:31).
12.SIBnenne ceepxnpooaumocth (YK-4:31; YK-4:32; OITK-4:31; TTK-1:31).
13.4ro takoe ceepxnpooauuku (YK-4:31; YK-4:32; OI1K-4:31; [TK-1:31).

14 Marepuanst 1iist cBepxnpoBogumocty (YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).

15.Bogopoanast 6one3ns meau (YK-4:31; YK-4:32; OI1K-4:31; TIK-1:31).

16.B uem otimune meau ot amomunus (YK-4:31; YK-4:32; OIIK-4:31; T1K-1:31).

17.4ro takoe Oumerammdeckuii mpoBoaHuk (YK-4:31; YK-4:32; OIIK-4:31; ITK-1:31).

18.ITouemy d1eKTpHUYEeCKHAE KOHTAKTHI IPUHOCAT TOIOBHYIO 00I1b anekTpukam (YK-4:31; YK-4:32; OIIK-4:31; ITK-1:31).
19.Yto oTHOCHTCA K KOHTaKTHBIM Matepuanam (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).

20.Mar-n561 it peoctaroB (YK-4:31; YK-4:32; OI1K-4:31; [1K-1:31).

Paznen 4. MaruutHble MaTepHabl
1.Yem 0OBSICHSIOTCSI MATHUTHBIE CBOMCTBA pa3nnuHbx MaTepuanoB (YK-4:31; YK-4:32; OIIK-4:31; ITK-1:31).
2.B uéM oTauuus iuamarHeTkoB oT nmapamarHetukoB (YK-4:31; VK-4:32; OIIK-4:31; [1K-1:31).
3.B uém omimuns peppoMaraeTukos ot antupeppomaraeTikos (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
4.Yro npexncrasinstoT coboit pepputsl (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
5.0xapakrepu3yiiTe MarHUTHBIE MaTepHraibl moi mpumeneHnto (YK-4:31; YK-4:32; OIIK-4:31; TTK-1:31).
6.0cHoBHbIe Iokazatenu cBoicTB (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
7.Ans1 MMaMarHeTUKOB MarHUTHAS TIPOHUIIAEMOCTh He 3aBUCHT OT... (YK-4:31; YK-4:32; OIIK-4:31; TIK-1:31).
8.MarHuTHBIE CBOWCTBa MAarHUTHBIX Marepuanos onpenesitores (YK-4:31; VK-4:32; OI1K-4:31; I1K-1:31).
9.Marnuthsrit nomen (YK-4:31; YK-4:32; OITK-4:31; TIK-1:31).
10.MarautHbIM THCTEpe3rcoM HazbiBaeTcs (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
11.Mexanu3mbl MarHUTHBIX ToTepb (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
12.Croco6s1 cHIKeHnst MarHUTHBIX notepb (YK-4:31; YK-4:32; OIIK-4:31; ITIK-1:31).
13.5IBneHre MarHUTOCTPUKIIMK MarHUTHBIX Matepuanos (YK-4:31; YK-4:32; OIIK-4:31; I1K-1:31).
14.C xaxo# 1enpl0 MarHUTHBIE MaTepHalbl H3TrOTaBIMBAIOT B Bue TOHKUX IeHoK (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31).
15.Moxet 1 pe3nHa nMeTh peppomarautHele c-Ba (YK-4:31; YK-4:32; OIIK-4:31; TIK-1:31).
17.0tnmaue marat™ oT MT (YK-4:31; YK-4:32; OI1K-4:31; [1K-1:31).
18.0cobennoctu dpeppuros (YK-4:31; VK-4:32; OIIK-4:31; [TK-1:31).
19.®eppurtsl Xapakrepusyrorcs Tem, uro... (YK-4:31; VK-4:32; OIIK-4:31; TIK-1:31).
20.B uém mposiBisieTcss aHU30TPONHA CBOMCTB MarHUTHBIX Matepuanos (YK-4:31; VK-4:32; OIIK-4:31; I1K-1:31).

5.2. Ilepeyenb paGoT, BHIMOJIHEMBIX 10 THCHUILINHE

[To aucuumnIMHe NpeayCMOTPEHO: BBIMOJIHEHUE 3 TOMAIIIHUX 3aJaHuil B hopMe pacuéTHo-rpaduyeckux pador;
BBINOJIHEHKE U 3a1uTa 4 1abopaTOpHBIX padoT.

Jomamnee 3aganme Ne 1. : PaccumTtarh M MOCTPOUTH 3aBUCHMOCTh B JUAJICKTPUKE KOHJIEHCATOpa YIENbHON
MOIITHOCTH MOTEPb OT 4acTOThl B auana3oHe oT 103 - 106 ['n nmpu HanpspKeHHOCTH BIEKTPUYECKOTO IOJIS MEXIY
oOknankamu kouaeHcaropa E. (YK-4:31; YK-4:32; VK-4:B1; YK-4:B2; OIIK-4:31; OIIK-4:V1; [1K-1:31; TIK-1:¥1).
3amanus:

Bapuant |{Tun audJjieKTpuKa E, B/m e tgd

00 [MonmaTrneH 0,1-105 22,3 3,00-10-4
01 [Monmunponunex 0,2-105 2,0 4,00-10-4
02 [TonmMBHHUIXIOPHUL 0,3-105 3,25 0,016

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

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




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

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

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

09 IMonmctupon 1,0-105 2,55 [2,50-10-4
10 [MomuxopcTupon 0,1-105 2,7 6,00-10-4
11 [MomuouxaopcTupon 0,2:105 2,6 3.00-10-4
12 [TonMBUHUITOTYOIT 0,3-105 2,45 3,50-10-4
13 [TomuauMeTHaCTHPOIT 0,4-105 2,45 4,00-10-4
14 Cononumep crupona CB 0,5-105 2,6 5,00-10-4
15 Cononumep crupona CA 0,6-105 2,6 5,50-10-4
16 Cononnmep ctupona CAMIT {0,7-105 2,55  3,50-10-4
17 Cononumep crupona 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 crupora MCH  [,0-105 3,1 2,00-10-2
20 [lonmuBununanerunen I[IBOM (0,1-105 3,9 0,033

21 [MomuBununaneruned [IBD  0,2-105 2,85 (0,011

22 [MomuBununaneruneH [IBO®D [0,3-105 3,25 |0,0185
23 [MomuBununaneruned [IB6  0,4-105 (3,15 (0,015

24 [MomuBuuunaneruneH [IBb® (0,5-105 (3,05 (0,014

25 [MomuBununanerunen IIBKT (0,6-105 4,0 0,03

1.Yka3aTh MEXaHN3M yIEIbHBIX TUAIEKTPHUECKUX OTEPh U BEIMUUH, HX XapAKTEPH3YIOIIHX.

2.Yro Ha3bIBaeTcs siBjIeHUeM noisipusanun? Ilouemy 3TOT npouecc siBiisieTcs 00paTuMbIM?

3.IIpuBecTr MpUMeEpHI SBICHIH MTHOBEHHBIX U 3aMEIJICHHBIX MTOJIIPU3AIHil.

4.0xapakTepu30BaTh IOHATHS YroJl IUAJIEKTPUUYECKUX IOTeph M TAHICHC YIJla IUAJIEKTPUYECKUX moTeph (tgd),
KOTOPBIH SIBISIETCSI BAXKHBIM MTApaMETPOM, XapaKTEPU3YIOIMNUM KauyecTBO IHAICKTPUKA MPHU paboTe NMpH MEePEeMEHHOM
HaTpsHKEHUH.

5.YeMy paBHO YHCIEHHOE 3HaYCHHUE tgd ISl PEATbHBIX JUINEKTPUKOB.

Jomamnee 3aganue Ne 2. Paccunrars u moCTpOUTH 3aBUCUMOCTH TOJBM)KHOCTH HOCUTENEH 3apsiia OT TeMIIEpaTypsl B
KpeMHUH ¢ KoHUeHTparuend npumecH ni (YK-4:31; YK-4:32; YK-4:B1; YK-4:B2; OIIK-4:31; OIIK-4:V1; IIK-1:31;

MK-1:Y1).
3amanus:
Bapuant | ni, cm- | Ilpumecs
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 1-1019 | 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 3-1019 | In
21 1-1018 | Te
22 1-1020 | P




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

1.Yka3aTh MEXaHN3M JIEKTPOIPOBOIHOCTH MOIYIPOBOJHAKOB

2.0mucarh 1 OLIGHUTh PAa3HUILY COOCTBEHHOHN U MPUMECHOM 3JIEKTPONPOBOAUMOCTH MOJIYNPOBOJHUKOB.
3.01eHuTh BIMSIHUE MTOIBUKHOCTH HOCHTEINEH 3apsa Ha 3JIEKTPONPOBOAMMOCTD TIOJIYIIPOBOIHHUKA.
4.00BSICHUTD OTIMYHE TTOJBIKHOCTH JBIPOK OT IOIBIKHOCTH JICKTPOHOB.

5.0nucath (pakTophl, XapaKTepU3yOLIIe NOABIKHOCTh MOJIYITPOBOIHUKOB

6.YKka3zaTp BIUSHIE TEMIIEPATYpPHI Ha MOJIBIKHOCTh HOCUTENEH 3apsiia

Jomamnee 3aganue Ne 3. Hanumcanue HayuHoil mccienoBatenbckoit padotsl crynenra (YK-4:31; VK-4:32; VK-4:Bl;
VYK-4:B2; OIIK-4:31; OIIK-4:V1; T1K-1:31; [IK-1:V1).

3anaHus:

1.Kak 1 moueMy U3MEHSETCs OABIIKHOCTh HOCUTENEH 3apsiia B KpEMHUU U TePMaHUH TIPH YBEIUYCHHN KOHIICHTPALIUH
JIETUPYIOMUX MpUMecen?

2.Kakumu npeumyIecTBaMy 001aAal0T SIUTaKCHATBHBIE METOBI OCAKICHHS TOYPOBOAHIKOBBIX CIIOEB?

3.Kakoif TWI XMMHUYECKOW CBSI3M XapakTepeH I MOJyNpPOBOJHUKOBBIX coeaumHeHnid tuna Am u bV? Kakue
3aKOHOMEPHOCTH B U3MEHEHUH 3JIEKTPO(PU3NUECKUX CBOUCTB ITHX IOJIYIIPOBOIHUKOB BaM M3BECTHBI?

4.TToueMy OOJBUIMHCTBO TOJYNIPOBOAHUKOBBIX coemuHeHuid A 1 1 w b VI nposBasioT numb OIMH THI
3JIEKTPOIPOBOAHOCTH, HE3aBUCUMO OT XapakTepa JerHpOBaHus?

5.B geMm paznnune MeXIy HOHHON M HOHHO-PEJIaKCAIIMOHHON mosipu3anusiMu? UTo xapakTepu3yeT BpeMsl pelaKcariu
U OT Kakux (pakTOpoB OHO 3aBUCUT?

6.UT0 NOHMMAIOT TI0J] TUHEHHBIMHU M HETMHEWHBIMH, TTOJIIPHBIMU M HEMOJISIPHBIMU IUAJIEKTPUKAMU?

7.KakoB MeXaHH3M 3JEKTPOIMPOBOJHOCTH TBEPABIX IHMANEKTpUKOB? Kak BiMseT TemmepaTypa Ha WX YACIbHYIO
MIPOBOIUMOCTH?

8.YTo Ha3bIBAIOT TUAJIEKTPUUECKUMU ToTepsimu? Kakne MexaHu3Mbl AUAIEKTPUYECKUX NTOTeph BaMm n3BecTHBI?
9.Kaxue mommMeps! UCIIOIb3YIOTCS B KAUECTBE BEICOKOYACTOTHBIX AUDJIEKTPUKOB U IoYeMy?

10.B ueM CXOICTBO M paziuyhe MEXAY CUTAUIOM U cTekiiom? KakoBa TEXHOJIOTHSI W3TOTOBJICHUS CUTAJUIOB M JUIS
KaKuX IeJIel OHU MIPUMEHSIOTCS?

11.Kak OOBSACHUTH JUINEKTPUYECKHHA TUCTEPE3UC M HETUHEHHOCTh 3aBUCHMOCTH 3apsia OT HalpsDKeHUs Yy
CErHeTORJIEKTPUKOB?

12.0T kakux (aKTOpPOB 3aBUCIT IbE303JEKTPUUECKUE CBOHCTBA CETHETORJICKTPUYECKOH Kepamuku? B  uem
MIPEUMYIIECTBA bE30KEPAMUKH Iepe] MOHOKPHCTATIMIECKUMH ITbE303JIEKTPHKAMH?

13.Kak KIacCHPUIMPYIOTCS JKUIKUE KPUCTALIBI MO BUAy cuMmMerpuu? Kakue W3 HHX HaXoAAT Hawbolyiee IUPOKOES
MIPUMEHEHUE B AJIEKTPOHHOMN TEXHUKE U JJISl KaKUX LIeJIen?

14.Kakue mporecchl MPOUCXOIAT B (peppoOMarHeTUKE MPU €ro HaMarHWYMBaHMM BHEIIHUM mosieM? UTo Ha3bIBaroT
OCHOBHOI1 KpUBOW HaMarHM4MBaHHUS MarHUTHOTO MaTepuaia?

15.KakoBbl NpHYMHBI TOSBICHHS MAarHUTHBIX HOTEPh NPH LUKIMYECKOM I€pEeMarHUYUBAHUH (DEeppOMarHeTHKOB?
Kakue criocoObl yMeHbIIEHUs] MArHUTHBIX IOTeph Bam n3BecTHbI?

16.B xakux MarHWTHBIX MaTepuaiax M MpU KaKuX YCIOBHSAX MOYKHO MOJYYHTh LMIHHAPHYECKHE MarHUTHBIE JOMEHBI
(IM)? Ha uem ocroBano npuMeHenue [IM/] B BBIYHCAUTENBHON TEXHUKE?

17.IToueMy k03(p(PUIMEHT MArHUTOMEXaHUYECKOH (INEKTPOMEXaHUYECKOW) CBsI3u k y mepMeHmopa Oonblie 4yeMm y
HUKes?

18.13noxuth MeTo n3rotosienus Gpepputos ¢ II1I. Mapku u mapametpst peppuros ¢ ITI1T.

19.0cHOBHBIE CIOCOOBI MOJIyYeHHsI aMOP(HBIX CILIABOB.

20.0cobenHocTr oBeaeHus Gpepputos B nuamnazone CBY.

21.PacckazaTte O BbIpallMBaHUM MOHOKPUCTAUIOB W HMX JedekTax (Kpucrabl (epporpaHarbl, OpTO(EppHTHI,
(beppounuHeny).

22.IToyeMy yaesbHOE CONPOTHUBIICEHUE METAJUIOB PACTET C TIOBBILICHUEM TEMIIEPATyphI?

23.TloyeMy MeTaJUIMYECKHE CIUIABBI THIIA TBEPABIX PACTBOPOB 00IaIal0T O0JIee BEICOKHM YAEIBHBIM CONPOTHUBICHHUEM,
HEXXEJIM YUCThIE KOMIIOHEHTHI, 00pa3yrolIye CIiaB?

24.O0BSICHUTE TTOBEJCHNE MPOBOJIHUKOB Ha BHICOKHX 4aCTOTaX.

25.B Kakux YCJIOBHUSIX BO3MOXKHO MOSBJICHHE TEPMO - 3.1.C. B 3aMKHYTO# Lenu? Ha3oBHUTe OCHOBHBIE MEXaHU3MBI,
OTBETCTBEHHBIE 32 BOZHUKHOBEHHS TEPMO - 3.11.C.

26.Kak MOXHO Ki1accu(UIMPOBAThH MPOBOIHUKOBBIE MaTepPHaIbI?

27 Kakue cBoiicTBa Me 00yCIaBIMBAIOT €€ IUPOKOE MPUMEHEHHE B JICKTPOHHOM TexHuKe? UTo Takoe «BOJOPOAHAS
60J1e3HB» Mean?

28.Kakne MeTayuideckre CIUIaBbl BBICOKOTO COIPOTHBIICHUS HAIIUT NPHMEHEHHE B DJIEKTPOHHON TEXHUKE M IS KaKX
neneu?

29.00BSICHUTE TEMIIEPATYPHYIO 3aBHCUMOCTh KOHIICHTPAIIUH HOCUTEIICH 3apsiia B MOJYIPOBOTHHUKE.

30.Kakum 00pa3oM B MOJYIPOBOJHUKE MOXKHO CO3/1aTh HEPABHOBECHBIE HOCUTEINH 3apsa?

31.YT0 CHyXHT CHIpEM IIPH IOJYYSHHUH TIIONYNPOBOTHHKOBBIX KpeMHHs M repmaHua? Ha3oBure OCHOBHBIE
TEXHOJIOTHYECKHE ONEPallUK MIPH NOYYSCHUH KPEMHHUSI TOJYPOBOJHUKOBON YHCTOTHI.

JlaboparopHass pabora Ne 1 (VK-3-31, VK-3-32, TIK-31, IK-32, TIK-V1, TIK-¥2, TIK-Bl, MK-B2, TIK-B3).




HccnenoBanne OTHOCHUTENBHOM AMAIEKTPUYECKON NMPOHMLAEMOCTH U yIUIa JAUNIEKTPUUECKUX MOTEPh TBEPABIX IUIEHOUHBIX
JUDJICKTPUKOB

Bomnpocs! mis 3amutsl (YK-4:31; YK-4:32; OI1K-4:31; [1K-1:31):

1.Yrto Takoe AMNOIb U €T0 AUIOIbHBII MOMEHT?

2.YT0 TaKoe mosIpu3aIus TU3JIEKTPUKOB?

3.Kakue BuIbI TONIAPU3ALMN BOSMOXKHBI B pEASIbHBIX AUAJIEKTPUKAX?

4.Kakue BUIBI OJSPU3ALUH IPOXOAAT O€3 3aTpaT YHEPTUH BHEITHETO IICKTPHIECKOTO IOJIs?

5.Kakue BuIbI OISAPU3ALMN TIPOUCXOMAT C 3aTPATON SHEPTHH BHEITHETO AJIEKTPUYECKOT0 MOJIs?

6.Yto Takoe TaHreHC yria TUAJICKTpHUYeCKHX moTepb? Kakue 3HAYEGHUS MOXKET MPUHUMATH tgd Ul peallbHBIX
JTUDIIEKTPUKOB?

7.Kakue BHIIBI TOTEPh YIHEPTUH BO3MOKHBI B TUDJIEKTPHUKE?

8.Kak ¢ ¢usnyeckoii Touku 3peHust 00BSICHACTCS MOTEPS HIEKTPUIECKOM SHEPTUH B JUIJIEKTPUKE?

9.Uto Takoe aneKkTpuueckas IpoOYHOCTh AndnekTpuka? OT yero oHa 3aBUCUT?

10.Kakue Buabl mpo6osi XapaKTEpHBI B TUAICKTPUUCCKUX MaTepranax?

11.910 He00X0AMMO NPEANIPUHSATH JUIsSl CHHKEHUS! BO3MOKHOCTH IIPO00S TU3JIEKTpUKa?

Jlabopatopnas pabora Ne 2 (YK-4:31; YK-4:32; VK-4:Bl; YK-4:B2; OIIK-4:31; OIIK-4:Y1; IIK-1:31; I1K-1:V1).
HccnenoBanue TemIlepaTypHOIl 3aBUCHMOCTH YICIBHOM MPOBOAMMOCTH TBEPIABIX TNl M ONpelelicHHEe SHEPrHH
aKTUBALIMH TTOJIYIIPOBOIHUKA.

Bomnpocsr mis 3amutsel (YK-4:31; YK-4:32; OI1K-4:31; [1K-1:31):

1.Kakoe paznuyue Mexay MeTaylaMd, JWUAJIEKTPUKAMH M MOJYNPOBOJHUKAMH C TOYKH 3PEHUS 30HHOW Teopuu?
W300pasure 30HHBIE qUarpaMMBI C yKa3aHHEM 3alpelIeHHOH 30HbI, 30HBI IPOBOJUMOCTH M BAJICHTHOM 30HBI

2.Kak 30HHas1 Teopusi OOBSACHIET TEMIIEPATYPHYIO 3aBUCUMOCTbD MTPOBOJUMOCTH METAIIJIOB U ITOJIYIPOBOJHUKOB?
3.Bo3MOXKHO 5 OMpeneiuTh MIMPUHY 3allpelieHHOW 30HBI, OMUPAsCh TOJIBKO Ha JBa HW3MEPEHHs TeMIIEpaTypHOU
XapaKTePUCTUKU?

4.Yto Takoe MOIBIKHOCTh M KOHLIEHTPAIMs CBOOOAHBIX HOCHTENICH 3apsga, Kak OHM 3aBHCAT OT TEMIIEPATyphl B
MeTaJulaX U MOJIyIPOBOIHUKAX ?

5.HazoBuTe THITBI TOJYIPOBOIHUKOB U MAaTEPHAIBI, KOTOPBIE IIPUMEHSIOTCS JUISl KX N3TOTOBIICHUSL.

6.00BsICHUTE BBICOKYIO YYBCTBHUTEJILHOCTH MOJYNPOBOJHUKOB K BHEIIHUM BO3/ICHCTBHSAM, B TOM YHCIE K H3MEHEHHIO
TeMIIepaTypHl.

9.00BsCHATE METOJ] U3MEPEHUS SHEPTHU aKTUBAIIUK MTOJYTPOBOTHUKOB.

8.Kaxkoit MexaHM3M ITPOBOAMMOCTH B METaJUIaX U MOIYIPOBOAHUKOB. UTO SBISIETCS HOCUTEISIME 3apsijia B MEeTalllaX U
MOJIYPOBOHHUKOB?

9.YeM OTIIMYAIOTCS TPUMECHBIC U COOCTBEHHBIC TIOTYIIPOBOAHUKN?

10.C xaxkoi Leipl0 B HOJYNPOBOAHUK BHOCHTCSA TpuMmech? ['e pacmonioskeHbl mnpuMecHble ypoBHU? M300pasuth
30HHYIO THarpaMMy, ¢ PaclioyioKeHHEM IIPUMECHBIX YPOBHEH

11.IToyeMy NOIYNpPOBOAHUKHN HAILILTU IIMPOKOE PUMEHEHUE B SIEKTPOHHOM TeXHUKE?

Jlabopatopnast pabora Ne 3 (VK-4:31; YK-4:32; VK-4:Bl; YK-4:B2; OIIK-4:31; OIIK-4:¥1; [IK-1:31; I1K-1:V1).
TynHenbHBII 3G (GEKT B BRIPOKACHHOM P-N MEpexoe.

Bomnpocs! qis 3amuts (YK-4:31; YK-4:32; OIIK-4:31; [1K-1:31):

1.KakuM rpaHIYHBIM YCIIOBUSIM J0JDKHA YIOBJIETBOPATH BOJHOBAsK (QYHKIIUS?

2.JlafiTe onpeneneHue BRIPOXKACHHOTO OTYIIPOBOTHUKA.

3.00mscHUTE MIponiece (OPMHUPOBAHKS BOJILTAMIIEPHON XapaKTEPUCTHKH TYHHEILHOTO AU01a

4.B 4éM COCTOUT OTJIMYHE BOJILTAMIICPHOW XapaKTEPUCTHKH TYHHEIBHOTO U0 OT OOBIYHOTO?

Jlabopatopnas pabora Ne 4 (VK-4:31; YK-4:32; VK-4:B1; VK-4:B2; OIIK-4:31; OIIK-4:¥1; IIK-1:31; TIK-1:V1).
OnpezeseHne XapakTepUCTUK MarHUTHBIX MaTepHAJIOB.

1.Kakue BemmecTBa Has3bIBAIOT JHMaMarHeTHKaMH, MapaMarHETHKaMH, aHTH(eppOMarHeTHKaMu, (eppoMarHeTHKaMH,
¢deppumarnerukamMu? OOBICHUTH MPUHAIUICKHOCTh K TOW MJIM WHOW TPYIIE C TOYKU 3PEHUS CTPOCHHS DJICKTPOHHBIX
000104€eK.

2.00bsCHUTD, B 4EM 3aKJIIOYAETCS CYLTHOCTh siBIeHUs (eppoMarnernsma? [Touemy eppomMarHeTHK XapaKTepU3yeTcs
JloMeHaMu?

3.B uém 3akirouaercs siBIEHHE rucrepesuca?

4 Kakne xapakTepHble YYacTKH MOJYKHO BBIJEIINTh HAa OCHOBHOW KpWBOM HamarHmuuBaHus? OxapakTepu3oBaTh
IPOLECCHI, TPOTEKAIONIHE TP 3TOM.

5.Kax onpenennuTs MarHUTHYIO MIPOHUIIAEMOCT [L MaTepHaia I10 OCHOBHON KPHBOH HaMarHHIHBaHHUs?

6.J1aTb ompeseeHue HauaaIbHOM, MAaKCUMaJIbHON U ¢ hepeHIINaTbHON MAaTHUTHBIM IPOHUIIAEMOCTSIM.

7.Yto naswiBaetrcs BZ u HC? Kak Bnustor paznuussie pakrops! Ha Bennunny HC.

8.0xapakrepu3oBaTh BHIbl MAarHUTHBIX MNOTEPh B (EPpPOMArHETMKAX M HUX 3aBHCUMOCTh OT HANPSHKEHHOCTH
MarHMTHOTO TIOJII M YacTOThL. Kak ompemenuTh MOTEpH Ha TUCTEpe3WC JUIA JII0OOTO MAarHUTHOTO MaTepHaia, uMmes
CTaTUUYECKYIO METII0 TucTepesuca’?

9.Kakue Matepuaibl Ha3bIBAIOTCSI MATHUTOMSTKUMU, U B KAKUX M3JEIHAX JIEKTPOHHOH TEXHUKH UX HCIOJIB3YIOT.
10.ITpuBecTu npruMepbl MArHUTOMSTKHX MaTEpUAIOB U IIEPEYUCIUTD TPEOOBAHHUS, IPEIbIBIIIEMbIE K HUM.

5.3. OneHo4Hble MaTepHaJibl, HCNOJb3yeMble LISl Ik3aMeHa (onucaHue OMJIeTOB, TECTOB M T.I1.)




DK3aMCHALMOHHBIA OWjIeT BKIOYaeT B ceOsi (yHIaMEHTAIbHBIH TEOPETHYECKHH BOMPOC M MPHUKIATHONW TEOPETHYECKHi
BOIPOC M3 YCTaHOBJICHHOTO MEPEYHs KOHTPOJbHBIX BOIPOCOB, HCIIONB3YEMBIX NPHU (OPMUPOBAHMU 3K3aMEHALMOHHBIX
OWIETOB MNpH OLCHKE 3HAHMII OOydYarom[MXcs Ha DK3aMEHE 0 TeMaM, H3JIOKEHHbIM B paszfenax 1-5 mamnoir PIIJI,
UCHOJIb3YEeMbIX NPH (POPMUPOBAHHHU IK3aAMEHALIMOHHBIX OHIIETOB.

IMpumep sx3amMeHanOHHOTO OMIIeTa:

MUHUCTEPCTBO HAYKHU U BBICIIET'O OBPA3OBAHM S POCCUMCKOM ®EJEPALIUUN
CTAPOOCKOJIbCKHI TEXHOJIOT'MYECKUIT MHCTUTYT VM. A.A. YTAPOBA
(punman) GpenepabHOrO rocyJapCTBEHHOTO 00Pa30BaTEIbHOTO YUPEIKICHUS
BhIcIIEro 00pa3oBanust «HalMoHaIbHBINA HCCIeI0BATEIbCKUN
TexHoJorndeckuii yausepcurer «MUCuCr»

Kadenpa kKABTOMATU3SNPOBAHHBIX 1 THOOPMAIIMOHHBIX CUCTEM YITPABJIEHW»
13.03.02 DneKTpoIHEPreTHKa U AIEKTPOTEXHUKA
IMpodwae — DnexTponpuBOA 1 aBTOMAaTHKA
JlucrpiHa «1eKTpoTeXHHYecKoe H KOHCTPYKIMOHHOEe MATEePHATOBEIeHHe

3K3AMEHALIMOHHBIN BUJIET Ne 1
1. Jwmdnexrtpuueckue Marepuansl. OCHOBHBIE CBOMCTBA JUAIEKTPUUYECKUX MAaTEPHUAIOB.
2. deppoMarHUTHbIC U aHTU(PEPPOMAarHUTHBIC CBOWCTBA M IIPHMEHEHHE
3. Kak 3aBucuT OT TeMmmepaTyphl KOHIIEHTpaLUs M MOJBHXKHOCTH HOCHUTENEH 3apsijia B
TOJIYTIPOBOJHUKAX M METaJljIax
« » 2020r.

DK3aMeHaTop M. B. Msikotuna

YTBepkaeHo Ha 3acenannu kapenpsr AUCY
[Ipotoxomom Ne ot 202 1.

3aBenyromuii kadpenpoit AUCY A. U. I'nyuieHko

Bunerst B OymaxknoMm Bujae xpanstcs Ha kadeape AVICY u yTBep)KIEHBI ee 3aBelyIOIIUM (WM 3aMECTHTENIeM 3aB.
Kadeapoi).

5.4. MeToauKa OLleHKH OCBOEHMSI U CIUIIJIMHbBI

DopMoii MPOMEKYTOUHON aTTECTALNH SABIsIETCS dk3aMeH B 3 cemectpe. [IpomesxyTouHast arTecTanus mpoBOAUTCS IO
pe3yabTaTaM TeKyHero KOHTpOIIs (BHIIOIHEHHS 00yJaroluMKCs TPeX JOMAIIHUX 3a/laHUH 1 BBITIOJHEHHS U 3aIIUThI
YeThIpeX JIAOOPATOPHBIX padoT).

Kpurepuii onieHMBaHuUS SK3aMeHa:

Onenka «OTIMYHO» BBICTABISETCS B Cllydae, eciu y oOyuaromuiics copmupoBanbl komnerenimn YK-4 OIMK-4 TIK-1.
OOyJaromuiicst JeMOHCTPUPYET:

- rny601<1/1e 3HaHUA COACPIKaAHUA H3y‘leHH017I JUCHUIITIMHBI BO B3aUMOCBA3U C APYI'UMHU JUCHUIIIIMHAMMU,

- CIIOCOOHOCTH MCIIOIL30BaTh TCOPETUYCCKUE 3HAHUSA ITPU BBIITOJIHECHUU NPAKTHICCKUX 3a/:[aH1/1171;

- APTYMEHTHUPOBAHHBIE, UCUEPIIBIBAIOIIUE OTBETHI HA BCE BOIIPOCHI I10 61/IJ'ICTy, a TAKXX€ JOMOJIHUTEIbHBIE BOITPOCHI
9K3aMEHATOPa;

- YMEHHUE BBINIOJIHATE U 000CHOBBIBATh PEHICHUE MPAKTUYECKUX SaﬂaHI/Iﬁ BBICOKOI'O YPOBHA CJIO)KHOCTH,

- HaIM4ue coOCTBEHHOH 000CHOBAHHOH MO3UIIMU 1O 00CYKIaeMbIM BOIIPOCAM;

- CBOﬁOZ[HOC HCIOJIb30BAHUE B OTBETaX Ha BOIIPOCHI MaTEpUAIOB peKOMCH}IOBaHHOﬁ OCHOBHOM H HOHOJ’IHI/ITGJ’ILHOﬁ
JINTEPATYPBI.

OreHka «XO0poIo» BBICTABIISIETCS B Cllydae, eclid y o0y4aroniuiicsi copmupoBansl komrererunn Y K-4 OTTK-4 TTK-1.
OO0y4aronuncs 1eMOHCTPUPYET:

- 3HAaHHE OCHOBHBIX TEPMUHOB I10 COAEPKAHUIO N3yYEHHOH ANCIMUIUINHEL,

- TBepAbIe 3HaHHUS TEOPETUIECKOTO MaTepuana;

- YMEHHE J1aTh YETKHE OTBETHI HA TOCTABJICHHBIE BOIIPOCHL;

- YMEHHE pemarh NPaKTHIECKUe 3aTaHus;

- BIaJi€HIE€ OCHOBHOM TUTEPaTypOil, pEKOMEHIOBAHHOM MPOTPaMMOM TUCIUTUINHEL.

JlonmyckaroTcst He3HaUNTEIbHBIE HETOYHOCTH B OTBETaX HA TEOPETHUYECKUE BOMIPOCHI U IPH BHITIOJIHEHUH MPAKTHYECKUX
3aJjaHui.

OreHka «Y IOBIETBOPUTEIILHO» BBICTABISICTCS B Cllydae, €clid y oOyuaromuiicss copMupoBanbl KomnereHiun Y K-4
OIIK-4 IIK-1.

OO0y4aronuncs 1eMOHCTPUPYET:

- 3HAHMS TEOPETHYECKOr0 MaTepHaa 1o N3y4eHHOH AUCIUILTHHE;

- HEMOJIHBIC OTBETHI HAa OCHOBHBIE BOIIPOCHI, IOITyCKas OLIMOKM B OTBETE; HEAOCTATOYHOE NMOHMUMAHHE CYIIHOCTH
W3JIaraeMbIX BOTIPOCOB;

- HETOYHBIE OTBETHI HA JIOTIOJHUTEIbHBIE BOTIPOCHI;

- YMEHHE BBINOJIHATH MPAKTUYECKHUE 3a/laHus 0e3 rpyObIX OIIHOO0K;




- HCA0CTATOYHOC BJIaACHUC JII/ITepaTypoﬁ, peKOMeHI[OBaHHOfI nporpaMMoﬁ JUCHUIIINHBI.

Ouenka «He ymOBIETBOPHTEIEHO» BBICTABISCTCS B CIIydae, CIM y 0OydJaromuiics He COpMUPOBAHBI KOMIICTCHIUH
VK-4 OIIK-4 IIK-1.

OOyuatomuiics 1eMOHCTPUPYET:

- CYILIECTBEHHBIE IPOOEIIBI B 3HAHUAX YUEOHOTO MaTepHaa;

- IPUHIUITHAIBHEIE OMUOKH IIPU OTBETE Ha OCHOBHEIC BOIPOCHI OMIIETa, OTCYTCTBHE 3HAHMIT M MOHMMAHHS OCHOBHBIX
TEpMUHOB U OIpE/CIICHHIT;

- HEIIOHMMaHHUE CYITHOCTH JOMOJHHUTENEHBIX BOIIPOCOB B paMKax 3aiaHuii Ouiera;

- OTCYTCTBHE HaBbIKA HIIU CYIIECTBEHHBIC OLIMOKHU IIPH BHIIOJHEHUH IPAKTHYCSCKHUX 3aIaHUH;

- He3HAHHE JIUTEePATYPBl, PEKOMEHIOBAHHOM IIPOrpaMMOi AUCIUILTHHEL.

KpuTtepun oneHuBaHUs JOMAIIHUX 3aJaHMIi:

«3a4TeHO»

JlomaniHee 3asaHue BBINOJIHEHO Oe3 OIMOOK, JMOO C HENPUHIMITHAIBHBIMH OHIMOKAMH, HE BIMSIONMMU Ha
(bu3NUECKyIO CYTh pe3yibTara.

«He 3auTeHno»

3anaHue He BBINOJIHEHO, OO BBIIOJIHEHO HE IMOJHOCTHIO, MO0 B PElIEHHH JOMYIIEHBI CYIIECTBEHHbIE OIIUOKH, HE
WCIIpaBJICHHBIE [10CJIE 3aMeYaHHi penojaBaTels.

KpuTepun oneHuBaHus 32U THI J1a00PATOPHBIX padoT:

«3auTeHO»

JlabopaTopHas pabora BbINONHEHA; OTYET 110 paboTe 0(OPMIIEH B COOTBETCTBUH IMPEIbABISEMBIM TPEOOBAHUAM; TPH
OTBETE Ha BOIPOCHI 0 TeMe JIAOOPaTOPHOH pabOThl CTYNEHT IEMOHCTPUPYET 3HAHHE OCHOBHBIX TEOPETUYECKUX
OJIOXKEHUH paboThl U YMEHHE UX MPUMEHSTh Ha NPAKTHKE.

«He 3auTeHo»

JlaGopaTopHas paboTa HE BBINOJNHEHA, MO0 OTYET MO paboTe OTCYTCTBYET WM €ro o(opMieHHEe HE COOTBETCTBYET
MpeabsBIsIeMbIM TpeOOBaHUSIM, JHOO TIIpH OTBETE Ha BONPOCH MO TeMe JIabopaTOpPHOH paboThl CTYIEHT
JIEMOHCTPHPYET He3HAHHE OCHOBHBIX TEOPETHUYECKUX OJIOKEHUH pabOThl 1 HEYMEHHUE UX IIPUMEHSTh Ha MPaKTUKE.

[Topsimok, onpenensrolMid MpoUenypbl OLEHUBAHUS 3HAHWH, YMEHHH, HABBIKOB M (WJIM) ONIbITa JESITEIbHOCTH,
XapaKTepU3YIOLUUX YpPOBEHb C(HOPMUPOBAHHOCTH KOMIETEHIMH, ompeneneH B [lonoxxennn «O Tekylem KOHTpoIie
YCIIEBaEMOCTH M NPOMEXYTOUHOH arTecTalu OOy4aroIIuXcs, TEKYIIEM KOHTPOJIE IOCEUICHUS O0Y4arolUIMMUCS
aymutopHsix 3aHaTiil B HUTY «MUCuCy I1 239.09-18, Bbimyck 2».

6. YAEBHO-METO/JMYECKOE U THOOPMAIIMOHHOE OBECIIEYEHHUE

6.1. PexoMeHayemasi JiuTepaTypa

6.1.1. OcHoBHas JiuTepaTypa

O003Haue | ABTOpHI, 3ariaBue buoanoreka HM3parennc
HHe COCTABHUT TBO, I'0JL
e
J1.1 b.H. Marepuanosenenue bubauorexa CTU HUTY MUCuC MI'TY um.
Ap3amaco H.D.
B, B.1. baymana,
MakapoBa 2008r.
,I.T.
MyxuH [u
ap.]
J1.2 n. . OCHOBBI buomorexa CTHU HUTY MUCuC Mockaa,
CuzopuH, | MaTepualloBeACHUs 1976r.
I. o.
Koconamo
B, B. .
Makaposa
1.3 E.H. OGpaboTka bu6mmoreka CTU HUTY MUCuC M. :
Tpouun KOHCTPYKIIHOHHBIX BaicL.
MaTepHanos mK.,
2004r.

6.1.2. JlonosiHuTeIbHAS JUTEpPaTypa

O6o3Haue | ABTOpHI, 3arnaBue | bubaunorexa | HN3narennbe




HUe COCTABHUT TBO, I'0JY
e
J2.1 PekycI'. Koncrpykuuonssie Yuusepcurerckas 6ubanoreka ONLINE URL: HosocuGupe
T. sekTpoTexHuueckn | http:/biblioclub.ru/index.php?page=book _view red oo
€ MaTepuabl &book_id=445841 Cubupexuii
roc. yH-T
BOJIHOTO
TpaHCIL,
2016r.
J12.2 Amues U. | MarepuanoBeaeHne Yuusepcurerckas oudmmoreka ONLINE URL: Kpachosip.:
. Y TEXHOJIOTHH http://biblioclub.ru/index.php?page=book view re Coy,
KOHCTPYKIIMOHHBIX d&book id=435698 2015t
MaTepuajoB
J123 Amues U. | MarepuanoBeaeHne Yuusepcurerckas oudmmoreka ONLINE URL: Hogocubupce
. IUTA DIIeKTpUKOB B | http://biblioclub.ru/index.php?page=book view re k: HI'TY,
BOMpOCaX i d&book_id=438299 2008r
OTBETaX
6.1.3. Metoauueckne pa3padoTku
O6Go3Haue | ABTOpSI, 3arnaBue bubnuoreka Uznarenscr
HHE COCTaBUTE BO, TOJ
m
JI3.1 MskotuH | DIEKTPOTEXHHYECKO Dnextponusid Kypc B CANVAS: Crapsrii
a M.B. eun https://Ims.misis.ru/enroll/3CM6GT Ockon,
KOHCTPYKIIMOHHOE CTHu
MaTepUaIOBECHHE: HUTY
pabouas TeTpajp 1o «MHUCuCp,
BBITIOJIHEHUIO 2020
11ab0paTOPHBIX
pabot mst
0akanaBpoOB BceX
HaTpaBJIeHUN U
(hopm oOyueHus
J32 MSKOTUH | DIEKTPOTEXHUUECKO OnexrponHblil kypc B CANVAS: Crapsiit
a M.B. eu https://Ims.misis.ru/enroll/3CM6GT Ockou,
KOHCTPYKLIMOHHOE CTu
MaTepHaJoBeIEHUE: HUTY
pabouas TeTpaap 1o «MUCuCp,
BBITIOJIHEHHIO 2020
JIOMAITHUX 3aIaHUI
Juis GakaaaBpoB
BCEX HAIpaBIeHUI U
(hopm 0OyueHus
J33. MSKOTUH | DIEKTPOTEXHUUECKO Onexrponuslil kypc B CANVAS Crapsiit
a M.B. eu https://Ims.misis.ru/enroll/3CM6GT Ockou,
KOHCTPYKLIMOHHOE CTu
MaTepHaJoBeIEHUE: HUTY
yuebHoe nocobue «MUCuCp,
(xypc nexuuil) ms 2020
OakasaBpoB Bcex
HaIpaBJICHUH 1
dhopm oOyueHus
6.2. Ilepeuenn pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH « AHTepHET»
2.1 Jlerocraes, H.C. MaTepuaibl 2;1eKTpOHHON TeXHHUKH : yueOHoe nmocobue / H.C. Jlerocraes. — Tomck : Db

Kontent, 2012. — 184 c. : un.,tabin., cxem.; [Dnexrponnsiii pecypc]. — URL:
http://biblioclub.ru/index.php?page=book&id=208681

6.3. IlepeyeHb MPOrpaMMHOro obecrneyeHust

Microsoft Windows

Microsoft Office

Dev cpp (cBOG0OHO pacrpocTpaHseMoe IPOrpaMMHOE 00eCICYeHHE)

QtDesigner (cBOO0JIHO pacnpocTpaHsIeMOe IPOrpaMMHOE 00ECIICUEHUE)

HIE= ==
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7- Zip (cBOOOHO pacpocTpaHsIeMoe MPOrpaMMHOe 00ecieueHHe)



http://biblioclub.ru/index.php?page=book&id=208681

GIMP (cB000JIHO pacnpocTpaHsieMOe MPOrpaMMHOE 00eCTICYCHHUE)

Inscape (cBOOOAHO PacIpoCTpaHsIeMoe IPOrPaMMHOE 00ecIIeueHHE)

Blender (cBo601HO pacnipocTpaHseMoe IporpaMMHOe 00ecTieueHHE)

O |0 ||

Anylogic (cBOOOJHO pacIpOoCTpaHsAeMOe IPOrpaMMHOe obeceyeHue)

Oracle Express (cB0O0JHO pacnpocTpaHsIeMoe MporpaMMHOe oOecrieueHHe)

VMLAB (cB060HO pacipocTpaHseMoe IPOrpaMMHOE 00ECTICUCHHUE)

Rastrwin (cTyneHueckas Bepcus)

NI Circuit Design Suite

PTC Mathcad Express (cBo60aHO pacnpocTpaHseMoe NporpaMMHoe obecreyeHue)

Python 3.6 (cBoO0iHO pacnpocTpaHsieMoe MPOrpaMMHOE 00eCTIeYeHHUE)
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6.4. IlepeyeHb HHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPO(ecCHOHAIbHBIX 023 JaHHBIX

=

- LMS Canvas (npukaz HUTY «MUCuC» Ne 387 o0.B. ot 05.06.2018 1. «O npuMeHeHHH B y4eOHOM IpoIiecce
30P») https://Ims.misis.ru/

- Hayunas anexrponnas 6ubiaunorexa eLIBRARY.RU: http:/elibrary.ru/

- ®enepanbublii mopran «Poccuiickoe oopasoBanuey: http://edu.ru

- OTkpoITOC 00pazoBanue: http://openedu.ru

- Poccuiickas rocynapcrBerHas 6ubamnoreka: http:/ www.rsl.ru

- DnexTponHo-6ubImoreunas cucrema (O5C) «YHuBepcuterckas 6ubimoTeka oHnaiii»: http:/biblioclub.ru

- DnekrponHas 6ubnuoreka HUTY «MHUCuCy: http:/elibrary.misis.ru

- YHuBepcuTerckas uHpopMarionHas cucrema POCCHSL: https://uisrussia.msu.ru/

O| (AN |~ |W(N

- Dnexrponnas 6ubmmoreka PI'b: mucceprammu: http://diss.rsl.ru/?menu=disscatalog/

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

- aHaIUTHYeCcKas 0a3a (MHAeKCH nuTHpoBanusi) Scopus https://www.scopus.com/

NN | ===
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- Haykometpuueckas cucrema InCites https://apps.webofknowledge.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

7.1

Aynutopus Ne4(05

«JIabopaTropusi HHYPOPMAINMOHHBIX TEXHOJIOTHII»

[lepeyeHp OCHOBHOTO 000pPYIOBaHUSA, YI€OHO-HATISIAHBIX TOCOOMIL:
KOMIbIOTEp — 9 mT.;

JIOCKa;

MIPOEKTOP;

9KpaH HACTCHHbIN;

YCHIIUTENb-PACIIPEICITUTEIIb;

KOMIUIEKT y4eOHOH Mebenn Ha 25 mocaI0uHBIX MECT.

7.2

Aynutopus Ne520

«JIaGopaTopust 3JIeKTPONPHBO/A H 3JIEeKTPHYECKHX MALIHH»
[lepeyeHb OCHOBHOTO 000PYIOBaHUSA, YI€OHO-HATISIAHBIX TOCOOMIL:
. aboPaTOPHBIN CTEH]T UCCIICAOBAHUS TUJICKTPUICCKOM
MIPOHUIIAEMOCTH;

. MaKeT JJIsl UCCIIeJOBAaHUS TEMIIepaTypHOil 3aBUCHMOCTH
yIeJbHOM POBOANMOCTH;

. CTEHJI ISl U3yUYCHUS AIIEMEHTOB TYHHEJILHOTO 3 (eKTa;
KOMIUIEKT y4eOHoW MeOenu Ha 25 1mocaouHbIX MECT.

7.3

Aynutopus Ne306

«KaOuHer 11 caMoCTOSITeIbHOI padoThD»

[Tepeuenb 0ocHOBHOTO 000pYAOBaHUS, y4eOHO-HATIISIHBIX IIOCOOMI:
MIPOEKTOP;

JIOCKa;

9KpaH HaCTCHHBIN;

KOMITBIOTEp — 6 IIT.;

. KOMIUTEKT yueOHoi Mebenn Ha 20 deroBex.

B nomenienun i caMOCTOSITENBEHOM paboThl 00yUaronuxcs
nMeeTcs NOoAKIIoUeHHe K ceTH «VIHTepHeT» u 1ocTyn B
JIEKTPOHHYIO HH(POPMAaIIMOHHO-00pa30BaTEIbHYIO Cpey
OpraHU3aLuH.

8. METOAUYECKHE YKA3AHUSA JJISA OBYYAIOIIHUXCS IO N3YYEHUIO JUCIUMITJINHBI

Jl71s1 ycrienrHoro 0CBOEHUs! IUCLUILIMHBI ' DJIEKTPUUECKOe U KOHCTPYKIIMOHHOE MaTepualioBeieHue " Bo 3 cemecTpe
oOyyaronieMycst HEOOXOIHMO:
1. ITocemary Bce BU/IbI 3aHATHHA.



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/

2. CBOEBPEMEHHO 3aPETUCTPUPOBATHCS HA PEKOMEHIOBAHHBIE 3JIEKTPOHHBIE PECYPCHI.

3. OTueTs! 110 7a00PATOPHBIM PAOOTaM M JOMALIHUM 3aJaHHUSAM BBIIOIHAIOTCS B paboyuelt TeTpaiu.

4. AKTUBHO paboTaTh ¢ HAyYHBIMH 0a3aMu B ceTu MHTepHeT.

5. KauecTBeHHOE OCBOSHUE AUCIUILIMHBI BO3MOKHO TOJBKO MPU CHCTEMATHUECKOH CaMOCTOATENBHOM paboTe, YTo
TIOJIJIEP>KUBACTCS] CHCTEMOH TEKyIIeH aTTecTaliH.

KOHTPOJIb KAYECTBA OCBOEHUSA JUCHUIIJIUHBI

OreHka KauecTBa HOATOTOBKH 00yJaIOMUXCsI MPOBOIUTCS € LEIBI0 KOHTPOJISI OCBOCHUSI 00YyJarOMIMMHUCS COBOKYITHOCTH
KOMIIETeHITNH (JacTeil KOMIeTeHIMI) Ha dTale H3y4eHHs JaHHOH JUCHUIUINHEL. OCBOSHNE KOMIETEHIH XapaKTepU3yI0TCs
OIpeJIeIeHHBIMYI 3HAHUSAMH, YMEHHUSMH U HABBIKAMH, OIIBITOM NMPO(ECCHOHANBHON EATEIbHOCTH, KOTOPbIE OLIEHUBAIOTCS KaK
B TIPOIIECCE U3YUCHUSI UCIUTIIMHBI (TEKYIIHI KOHTPOJIb YCIIEBAEMOCTH), TAK M MO 3aBEPIICHUH U3yUIEHHs AUCIUIUIUHBI TPH
MIPOBEAECHUH MIPOMEKYTOUHOM aTTecTanuu obyuaromuxcs. 1 IpoBeIeHNs TEKYLIET0 KOHTPOJIS yCIIEBAEMOCTH H
MIPOMEKYTOUHOH aTTecTanui o6ydaronmxcsi chOpMUPOBAHbI OI[EHOYHBIE CPEACTBA.

Texkymuii KOHTPOJIb yCIIEBAEMOCTH

Texynmii KOHTPOJIb YCIIEBAEMOCTH 00YJAIOIUXCSI IO UCIUILUIMHE IPOBOAUTCS B hopMe:

- nabopatopHsie paboTsl (4).

- Jomanrsue paborst (3).

IIpomexyTouHast aTTecTalus

YuebupiM mmanoM OIIOIT BO mo aucnuminHe npegycMaTpuBaeTcs IPOMEXXyTOUHast aTTecTaluus B opMe 3K3aMeHa BO 3
cemectpe. [IpomexyTouHast aTTecTamus MPOBOAUTCS C IIENBIO OLIEHKN KaYeCTBAa OCBOCHHS 00YyJAIOIIMMHUCS COACPKAHUS
JTUCHUIUTHHEL [Ipn npoBeneHnn NpoMeXyTOYHON aTTeCTalny 00yqaloIHHCs AEMOHCTPUPYET 3HAHHSA, YMEHHUS U HaBBIKH,
NIPUOOPETEHHBIE B IPOLIECCe N3YUIEHHs AUCIUILUINHEL, KOTOPBIE XapaKTepH3YIOT Pe3yJIbTaT OCBOCHHSI COBOKYITHOCTH
KOMIIETeHINH (4acTeil KOMIeTeHIMIA) Ha dTare U3y4eHHs JaHHOU JTUCIUILINHEL

Pesynbrarsl 00y4eHHs 10 JUCHMILIMHE, XapaKTepHU3yIOIINe OCBOSHHE COBOKYITHOCTH KOMITETEHIIMH (4acTH KOMITETEHIINH),
TIPY NIPOBEAECHHUH ITPOMEKYTOYHOHN aTTECTallNK OLEHUBAIOTCS 110 YeThIpeX OalIbHOW cHucTeMe.

Cucrema OIIEHUBAHHUS PE3YIHTATOB OCBOCHHS JUCIHILINHEI

[lopsmok, ompenensiomuii Nponenypbl OLCHUBAHUS 3HAHUHM, yMEHWH, HAaBBIKOB M (WJIM) OIbITa JAEATEIBHOCTH,
XapaKTepHU3YIOIUX yPOBEHb C(OPMHUPOBAHHOCTH KOMIIETEHLMH, ompeneneH B Ilonokenun «O TekyleM KOHTpoJe
YCIEBAEMOCTH U MPOMEKYTOUHOH aTTECTAIMN 00YJaIONIUXCs, TEKYIIEM KOHTPOJIE MOCEIEHHsI 00yJaloIMMICS ayAUTOPHBIX
3ansaTiid B HUTY «MUCuCy I1 239.09- 18, BeImycK 2».
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