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1. HEJIX OCBOEHUMSA JUCHUTIINHBI

11 I_[eﬂbl O3HAaKOMJICHHUE C OCHOBAMHU TE€XHOJIOTHH ITOJYUYCHUS NBETHBIX MCTAJUIOB, CTAAUAMU ,I[O6I>I'~H/I, IOATOTOBKH M
Hepepa60TKI/I CBIPpbA AJIs IPOU3BOACTBA IBETHBIX METAJIJIOB, OCHOBHBIMU TCXHOJOIT'MYCCKUMHU CXCMaMU,
METAJLTYPIruiC€CKUMHU poreccaMu u 060pyﬂ0BaHI/IeM, a TaKKC JOCTMXKCHUAMM IIOCIICIHUX JICT B 3TOi1 001aCTH.

1.2 | 3agaga: popMupoBaHue y CTYICHTOB MPEICTABICHUS O OyAyIIel MPOheCcCHOHATBHOMN NeITeTbHOCTH, TOJTyIeHHe 3HAHUIM
10 OCHOBAaM TEXHOJOTHYECKHX HPOLECCOB B IBETHON MeTa/UTypruH (IpU MPOU3BOACTBE MEIH, HUKEIS, KOOAbTa, PEAKUX U
0JIarOpOJHBIX METAIJIOB).

2. MECTO JUCLUIIJIMHBI B CTPYKTYPE OOII

Iuk (paszen) OOIT: [B1.0

2.1 | TpeGoBaHus K NpeIBAPUTEIBLHOM MOAT0TOBKE 00Y4aKOIIEr0Csi:

2.2 Ill/lCIII/ll'lJ'll/ll-lLl H MMPAKTUKH, JIA KOTOPbIX OCBOCHUE JAHHOM JUCHUTITHHBI (MOZ[y.]'lil) HEeo0XO0UMO KaK
npeamecTByriiee:

3. KOMIIETEHIIMHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JTUCITUIIJINHBI

MOoAyJis)
IIK-3.1: Cnoco6eH NnpuMeHsITh HABBIKH BbINOJIHEHHS MPodecCHOHATBLHOI JeSTeJbHOCTH ¢ CO0JII0IEeHeM HOPM
0e30macHOCTH
3HaTh:
YMmers:
Baanern:

K-3.2: IlpumeHsieT cnocodbl paHOHAJIBLHOI0 HCIOJIb30BAHNUS CHIPHEBBIX, JHEPreTHYECKUX U APYTUX BUAOB PECypPCOB,
cOBpeMEeHHbIe MeTO/Ibl Pa3padoTKH MaI00TXOIHBIX, JHeprocoeperarIx U IKOJOrHYeCKH YHCThIX TEXHOJIOTHIi, cpeAcTBa
aBTOMATH3aLUM TEXHOJOIMYeCKHX MPOIeCCOB U POU3BO/CTB

3HaTb:

YMeThb:

Baagern:

OIIK-13.1: Ucnoab3yeT cTaHAAPTHbIE METO/IbI pacyeTa NP NPOeKTHPOBAHUHU CHCTEM AaBTOMATH3AIMH €XHOJOTHYECKHX
MpoLeccoB U MPOU3BOACTB

3HaTh:

YMeTnb:

Baagern:

OIIK-13.2: Ucnoab3yeT 001eNpUHATHIE METOAbI pacyeTa NP NPOEKTHPOBAHUM CHCTeM aBTOMATH3allMH €XHOJIOTHYeCKUX
MPOIECCOB M MPOU3BO/ICTB;

3HaTh:

YMmeTnb:

Baagern:

OIIK-8.1: [IpuMeHsieT MeTOABI pacyeTa 3aTPaT Ha o0ecneyeHUe BINMYCKa MPOAYKIIUH TPedyeMOro KauecTsa

3HaTh:

YMeTnb:

Baanern:

OIIK-8.2: Ucnosab3yeT coBpeMeHHbIe METO/IbI /ISl pa3padoTku pecypcocdeperaoiux 3(p¢peKTUBHBIX U 6€30MaCHBIX
aBTOMATU3MPOBAHHBIX CHCTEM YIPaBJICHHUS

3HaTh:
Ymern:
Baapers:
OIIK-8.3: [IpumeHsieT coBpeMeHHbIe MeTO/Ibl pa3padoTKy 1 obecneyeHUs pecypcocoeperaomux 3GpPeKTHBHBIX U
0e30MacHBIX aBTOMATH3HPOBAHHBIX CHCTEM YNPaBJIEHUS
3HaTh:
Ymern:

Baagern:




OIIK-4.1: BraseeT coBpeMeHHbIMH HH(OPMALHOHHBIMU T€XHOJIOTHSIMU U OCHOBHBIMH IIPOrPAMMHBIMYU IPOAYKTAMHU,
HCHOJIb3YeT /151 MOJeJIHMPOBAHHUS TEXHOJI0THYeCKHX NPOLeccoB

3HaTh:

YMeTh:

Baaners:

OIIK-4.2: IlpuMeHsieT cOBPeMeHHble HH(POPMaHOHHBIE TEXHOJIOTHH M IPOrPAMMHBIE CPeACTBA NPU MOJeIHPOBAHUH
TEXHOJIOTHYECKHUX NPOIECCOB U PELICHUH APYTHX HH/KEHEPHO-TEXHHYECKHX 3a1a4 B npodeccnonaabHoii cdepe

3HaThb:

Ymern:

Buaapners:
OIIK-4.3: BaaaeeT HaBbIKAMH HCIIOJIL30BAHHUSA HH(POPMALUOHHBIX TeXHOJIOIHIi, IPOIPAMMHBIX CPeJICTB JJIs
MOJeJIMPOBAHHS TEXHOJIOIHYECKHX NPOLECCOB, A TAK K€ PeLIeHHs IPYIHX HHKeHEPHO-TeXHUYeCKHX 3a1a4 B

npodeccCHOHANBHOM chepe

3HaTh:

YMmern:

Buagers:

B pe3yjabTaTe 0CBOCHHUS THCHUILIMHBI oﬁyqa}omnﬁcn JOJIZKCH

3.1|3narh:

311 I/ICXO,I[HBIE MaTepualibl )1 IIPOU3BOACTBA BETHBIX METAIJIOB, OCHOBHBIC TEXHOJIOTMYCCKHUE TUKIIBI 1 TEXHOJIOTUYCCKNUE
MIPONUECCHI B KAXXJAOM IUKJIEC MPOU3BOACTBA IBETHLIX METAJJIOB;

3.1.2 | pU3HKO-XMMHUYECKYIO CYITHOCTh METAJUTYPIHISCKUX MTPOIIECCOB;

3.1.3 | Buzbl KOHEUHOI! (TOBapHOMH) MPOIYKIIHH.

3.2| Ymern:

3.2.1| YuactBoBatrh B paboTax 110 SKCHEPTH3E TEXHUUYECKON TOKYMEHTAIIUH, HA30py U KOHTPOJIIO 32 COCTOSIHUEM
TEXHOJIOTHYECKUX TIPOIECCOB, CPEACTB U CUCTEM.

3.3| Baagers:

3.3.1 | BousiBneHuro pe3epBoB, ONpeeNICHUI0 MPUINH HETOCTATKOB M BOSHUKAIONINX HEUCTIPABHOCTEHN MPH SKCILTyaTallHy,
MPUHATHS Mep 110 UX YCTPAHEHHIO U MOBBIIIEHHIO 3)()EKTHBHOCTH HCIIOJIb30BAHHSI.

4. CTPYKTYPA U COIEP’)KAHME JUCLUATIIMHBI (MOLY.JIST)

Kon HanmeHoBaHuUe pa3/e/10B U TeM /BUJ Cemectp / | HacoB | Komneren- | Jlutepatypa | Hure | Ilpumeuanue

3aHATUA 3aHATHS/ Kype I PaKT.

Paznen 1.

1.1 Beenenue. /Jlex/ 7 2 OIIK-4.1 0
OIIK-4.2 D1
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3

OIIK-13.1
OIIK-13.2
TIK-3.1 ITIK-
3.2

1.2 OCHOBBI METAJITYPTrUH [[BETHBIX 7 2 OIlK-4.1 0
MmeTaynos. /JIex/ OIlK-4.2 31
OIlK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
TIK-3.1 IIK-
3.2




1.3

OCHOBBI IPOU3BOJICTBA LIBETHBIX H
JIParoLeHHBIX METAJUIOB U3 CYIb(UIHBIX
pyx. /Jlex/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 IIK-
3.2

€)!

1.4

3anonsapusiil punuan OAO I'MK
«Hopunbckuii Hukenb» /Jlex/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 TIK-
3.2

€)!

1.5

Mexnynapoanoe cotpynandaectso OAO
I'MK «Hopunbckuii Hukenb» /Jlex/

OIlK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 IIK-
3.2

€)!

1.6

Okonoruudeckue npodiaemst HITP. /Jlex/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 IIK-
3.2

€)!

1.7

OCHOBLI HpOI/I3BO,HCTBa IOBETHBIX U
,I[paI‘OLIeHHLIX MCTAJIJIOB U3 CyJII:CI)I/I,I[HBIX
pya /p/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IIK-3.1 IIK-
3.2

€]

1.8

3anonsapueit punuan OAO I'MK
«Hopunbsckuii Hukens» /TIp/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 K-
3.2

€]




1.9

Mexnynapoanoe cotpynaniaectso OAO
I'MK «Hopunbckuit Hukens» /IIp/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 IIK-
3.2

€)!

1.10

Okonoruudeckue npodaemst HITP  /TIp/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 TIK-
3.2

€)!

111

Beenenue /Cp/

OIlK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 IIK-
3.2

€)!

1.12

OCHOBBI METAJUTYPTUH IIBETHBIX
metamioB /Cp/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 IIK-
3.2

€)!

1.13

OCHOBLI HpOI/ISBO,HCTBa HIBCTHBIX U
,I[paI‘OLIeHHLIX MCTAJIJIOB U3 CyJII:CI)I/I,I[HBIX
pya /Cp/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IIK-3.1 IIK-
3.2

€]

1.14

Sanomsipaeiit Grman OAO T'MK
«Hopunbckuii HuKeNbY. /Cp/

OIIK-4.1
OIIK-4.2
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 K-
3.2

€]




1.15 OAO «Konbckast TOpHO- 7 10 OIlK-4.1 0
MeTajuTyprudeckas komnanusy. /Cp/ OIIK-4.2 6!
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 TK-
3.2

1.16 MexyHapoaHoe coTpyaHudectso OAO 7 10 OIIK-4.1 0
I'MK «Hopunbckuii Hukensy. /Cp/ OIIK-4.2 21
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3
OIIK-13.1
OIIK-13.2
IK-3.1 TIK-
3.2

1.17 Oxonoruueckue nmpodbaemsr HITP. /Cp/ 7 10 OIlK-4.1 0
OIIK-4.2 31
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3

OIIK-13.1
OIIK-13.2
IK-3.1 TIK-
3.2

1.18 KounrpombHas pabota. /Cp/ 7 10 OIIK-4.1 0
OIIK-4.2 31
OIIK-4.3
OIlK-8.1
OI1K-8.2
OIlK-8.3

OIlK-13.1
OIIK-13.2
[K-3.1 I1K-
3.2

1.19 3auéT /Jlex/ 7 2 OIIK-4.1 0
OIIK-4.2 21
OIIK-4.3
OIIK-8.1
OIIK-8.2
OIIK-8.3

OIIK-13.1
OIIK-13.2
IK-3.1 T1K-
3.2

5. ®OHJ OHEHOYHBIX CPEJCTB

5.1. KontpoJibHbIe BOIPOCHI U 3aIaHUS

Crucok KOHTPOJIbHBIX BOIIPOCOB K 3a4YCTYy:

. Mecto MeTayurypruu B 00IIeM IHKJIE TOPHO-METALTYPIrHUECKOr0 TIPOU3BO/ICTRA.

. DTanbl pa3BUTHA METAJLUTYPTUH, TPOU3BOICTBO U 00pabOTKa Me/iH, 30J10Ta, OPOH3BL, JKeje3a, UyryHa, CTallH.

. CBolicTBa METAIJIOB ¥ CILUIABOB: (pU3NYECKUE, XUMUYECKUE, MEXaHUUECKUE, TEXHOJIOTHYECKHUE.

. Kpucrannuueckas cTpykTypa METauIOB, BUJIbI KPUCTAIIIMUYECKON PEIIETKH.

. Knnaccuguxanus nBeTHbIX METaJLIOB.

. ChIpbe JUTs IOJTyYEHHSI [BETHBIX METAJIJIOB.

. Pyna. OCHOBHBIE TEXHOJIOTHUECKHE XapaKTEPUCTHKH PYIbl: MUHEPAIOTHYECKUH, (hu3ndecKkuil, (ha3oBbIil cocTas.

. Kinaccudukanus pyn o copep:kaHuio MOJIe3HbIX KOMIIOHEHTOB: MOHOMETAUTHUECKUE U TTOJINMETAIITHUECKHE

(HUKeJIeBbIC, MEIHO-HUKEJICBbIC, CBUHIIOBO-I[MHKOBBIC | T.JI.) U 110 BH/y IPUCYTCTBYIOIIUX METAITIOCOACPKAIIMX KOMIIOHEHTOB:
CyJb(QHIHBIE, OKHCICHHBIC, XJIOPUIHBIC, CMEIIaHHBIEC, CAMOPOJIHBIC.

01NN W —




9. Pynst Hopuinbckoro mpoMBIIIIIEHHOTO paifoHa.

10. TexHONIOrMUECKHME LUKIIbI IPOU3BOJACTBA IBETHBIX METAILIOB: 100bIYa PYbl, 0OorameHue, MeTamryprus. OCHOBHbIE
TEXHOJIOTMYECKUE IIPOLECCHL B KAXIOM LIUKIIE.

11. HoObr4a UCXOTHOTO ChIPbs (pyabl). IIoHATHE MECTOPOXKIECHUSL.

12. OcHOBHBIE 3TaIlbl pa3pabOTKU MECTOPOXKIECHHS: BCKPBITHE, pa3paboTKa, KoHcepBalysa. OCHOBHbIE BCKPBIBAIOLINE
BBIPAOOTKH.

13. O6orarenue pyabl (koHueHTpaius). CriocoObl oborameHus: GIOTaMOHHbBIE, TPABUTAI[HOHHBIC, JJICKTPUYCCKHUE,
MarHuTHbIE, CIIeIHaJIbHbIE.

14. Dtamsl oborameHus: U3MeIbYeHHe KyCKOBOTO MaTepHaa, pa3ieliecHne MUHEPAIOB, 00€3BOKIBaHHE KOHIIEHTPATA.

15. O6oraturenbHble IpOLECCHL: IpoOeHUe, U3MeIbUeHUE, Kilaccudukanys, GroTamnys, crylesue, GUiIbTpaius, Cymika.
16. ITpogyKThI U MOKa3aTeIH 00OrallleHUs: KOHLEHTPAT, OTBAJIbHBIE XBOCTHI, U3BICUEHUE METalLIa, COAEPIKaHUE MeTaIlla.
17. ITpuHnunuanbHas cxeMa 00OraIieHus.

18. MeTtaumypruueckue mpolecchl: IaBKa, KOHBEPTHPOBAHUE, aHOIHAS MJIaBKa, OKMCIUTEIBLHBIA O0KUT, 3JICKTPOJIH3.

19. TIpoAyKTHI ¥ NOJTYIPOTYKTHI METAJUTYPTUYECKOTO MTPOU3BOJICTBA: IITEHH, NUIAK, GalHIITEIH, IITaM, TOBAp HbI METaJLI.
20. TIpuHIMNuanpHast TEXHOJOIMUYEeCKas CXeMa MeTaJUIypTHi MU U HUKEJIS.

21. OCHOBHBIE METATYPTUYECKHE MTPOLIECCH METALTYPTUH MEIH, HUKEJS M KoOajbTa: IUIaBKa KOHLIECHTpaTa,
KOHBEPTHPOBaHUE IITeHHa, IpobneHue U Guotanus (paszaeneHue) dhalHIITeHa, OKUCIUTENbHbIN 00XKUT, aHOHAs IIJIaBKa, pa3IlBKa
aHOJIOB, JIEKTPOJIM3.

22. HopuibCKOro pOMBIIIIEHHOT0 pailoHa 0 100bIue, 000TalllEHUIO U METaLIIypIru4ecKot nepepaboTke ChIpbs.

23. MectopoxaeHuss HopuiabCckoro NpoMbIIUIEHHOTO paiioHa, TUIIBL pyA. TexHonoruueckas cxema npousBojcrsa 3@ I'MK
«Hopunsckuit HUKETbY.

24. Teorpadus xomnanuu «Hopunbsckuit HuKenby. Posib komnanuu « Hopuinbckuii HUKEIb» B MUPOBOM HPOHU3BOICTBE
LBETHBIX U JPAroleHHbIX METaJUIOB.

5.2. TeMbl NUCbLMEHHBIX paboT

TIpuMepHBIii TIepeueHb TeM Ui peepaToB:

1. LIBeTHBIE U YepHBIE METAJUIBI U MX POJIb B PA3BUTUHU LIMBUIN3ALIUH.
2. Meramnyprus 30J10Ta: OT APEBHOCTH JI0 HAIINX JHEH.
3. Bpon3oBrIii Bek. MIcKyccTBO IPEeBHUX METAJLTYPTOB.
4. Xenesuslii Bek. MckyccTBO IpEeBHUX METAJLIYpPIOB.
5. Hcropus passurus ropHoro zena B EBpomne.
6. McTopus pa3BUTHS IPOU3BOACTBA CTANU.

7. YepHas u 1BeTHast MeTaiutyprus Poccuu.

8. McTopust MpOMBIIIJIEHHOTO OCBOEHHSI TaltMBIPCKOTO TTOIyOCTPOBA.

9. M.B. JIoMOHOCOB — IT€pBBIi POCCUICKUI METALTYpT.

10. T'eopr Arpukoia — poJIoHa4aIbHUK MeTaJLTypruu B EBporte.

11. IIbep MapTeH u ero pojb B pa3BUTHH METAJUTYPIHH CTAJIH.

12. Akundwuii [leMu10B — poJIoHA4aIbHUK METAITYPTriH Ha Ypaje.

13. KpaTkas xapakTepucTuka mpouecca o0oraiieHus py/ LIBETHBIX METaJIOB.

14. Mapku ToBapHOU MeIH U 00J1aCTh €€ MPUMEHEHUSI.

15. Hukenb U ero poiib B pa3BUTHU PA3IMYHBIX OTPACIIEH IPOMBIIIICHHOCTH.

16. biiaropoiHble MeTaUIbl — CITyTHUKH YeJI0BEYECTBA OT JPEBHOCTH JI0 HALIUX THEH.

17. Tutan: MeTaTyprust 1 00J1acTb IPUMEHEHUSL.

18. CymHOCTh TEXHOJIOTHH NOJTY4YEHHUS aJFOMHUHUS U3 ATIOMUHHUEBBIX PYI.

19. CymHOCTb TEXHOJIOTUH HOIYYSHUS MEIU MUPOMETAITYPIUUECKUM CIIOCOOOM U3 CYNbGUIHBIX PYA.

20. OrueBoe U IEKTPOIUTHIECKOE paQUHUPOBAHUE MEJIH.

21. Cnoco0Obl 0uKcTKY (padMHUPOBAHUS) AMIOMUHHUS (OTCTAaUBAHKUEM, TPOIYCKAaHHEM XJIOpPa, SIEKTPOIIA30M).

22. TexHOIOTUs EKTPOIUTHIECKOTO paGUHUPOBAHUS HUKES.

23. CymHOCTb TEXHOJIOTHH TTOJYIE€HHS HUKEIS ITNPOMETAITYPIHIECKUM CII0COO0M H3 CYJIb(GHUIHBIX 1 MEIHO-HUKEJIEBBIX
pyA.

24. 3aragka MaHra3eicKkoro TATIA.

25. IlepBrie cBenenust 0 Hopmiibcke 1 €ro mosie3HbIX HCKOMAeMBIX.

26. Ilyts x pyne Hopunbckoro MecToposkaeHus.

27. Mennsiit 3aBog. Mcropus craHoBneHus.

28. HagexnuHckuii metamnyprudeckuil 3asox uM. b.M. Konecuukosa.

29. Hukenesii 3aBoj1. MicTopust CTaHOBICHMSL.

30. Ucropus craHoBieHns: koMOuHaTa «[ledeHraHuKeNb.

31. Ucropus cranoBneHns: komOnHaTa «CeBEpOHUKEID).

32. PaduHupoBovHOE 1 MeTautypriudeckoe npou3BoacTBo OAO «Konbckas TOpHO-METaLTypruiecKkas KOMIaHUsD».

33. Comueo3epHUHCKOE MECTOPOKICHHE XPOMUTOBBIX PYI.

34. Norilsk Nickel Harjavalta Oy - 3apy0exHblii HUKEICBBI aKTHB.

35. MuposBble TEHICHIIUU Pa3BUTHs IPOU3BOACTBA HUKEIISL.

36. 3aBop «XapbsBanTay.

37. B3BemeHHas IUIaBKa HUKEJIEBBIX KOHIICHTPATOB HAa MpeNpUTHIX Kommnanuu Boliden B XapbsiBante

38. 3arpsa3HeHue oKpyXKaroleil cpesl BBIOpocaMu U cOpocaMu IpoMbINUIeHHbIX npeanpusatuii HITP.

39. Ocobennoctu kimmara Hopubcka.

40. 3arps3HeHHe aTMOC(EPbl TMOKCUIOM CEPBI.

41. BnusiHME 3KOJIOTMYECKOI 00CTAHOBKH Ha COCTOSHHE TIPUPOTHON CPEJIbI U 3/I0POBbE HOPHIIbUAH.




5.3. ®oH/1 OLICHOYHBIX CPECTB

. MecTo MeTanaypruu B o0LIieM LUK/Ie TOPHO-METALTYPIUYECKOro IPOU3BOJICTBA.

. OTansl pa3BUTUsI METAILTYPIUU, IPOU3BOACTBO U 00pabOTKa MEH, 3010Ta, OPOH3BL, XKeje3a, Yyr'yHa, CTalu.

. CBolicTBa METAJIOB U CIUIaBOB: (PM3UYECKUE, XUMUUECKHE, MEXaHUUECKHE, TEXHOJIIOTHYECKUE.

. Kpucrannudeckas CTpykTypa METaJIOB, BUIbl KPUCTAITIMYECKON PELIETKY.

. Kimaccnguxarnust BeTHBIX METaJIIOB.

. CpIpbe U1 NOTy4eHHsI IBETHBIX METAJIJIOB.

. Pyna. OCHOBHbBIE TEXHOJIOTHUECKHE XaPAKTEPUCTHKH PYAbl: MUHEPAIOTHYECKUH, (PU3nUecKuil, (ha3oBbIil coCTaB.

. Kinaccuduxanus pyz o cogep:KaHuro MONe3HbIX KOMIOHEHTOB: MOHOMETAJINYECKHE U IOJIMMETAJUINUECKUE
(HuKeneBble, MEHO-HUKENIEBbIE, CBUHIIOBO-IIMHKOBBIE U T.J.) U 110 BUY IPUCYTCTBYIOLUIMX METAIUIOCOIEPIKAIUX KOMIIOHEHTOB:
cynb(huIHbIE, OKUCIECHHbIE, XJIOPUIHbIE, CMELIIAHHBIE, CAMOPO/IHBIE.

9. Pynsl Hopuiibckoro nIpoMBIIIIIEHHOTO paifoHa.

10. TexHONMOTHYECKHE LIUKIIBI IPOU3BOCTBA [IBETHBIX METAJUIOB: 100BIYA PYIbI, OOoramenue, Metautyprist. OCHOBHEIE
TEXHOJIOTMYECKHE MPOLIECCHI B KAXKI0M LIUKIIE.

0NN AW~

5.4. IlepeyeHb BUIOB OLIEHOYHBIX CPeACTB

B cemecTpe npeaycMOTPEHO BBITIONHEHHE OJTHON KOHTPOJIBHOI pabOThI CTYACHTaMH OYHOM U 3a04HOI (opM 00yueHHS.
KonTponbHas paboTa BeInonHseTcs B BUAe pedeparuBHOi paboTel. Tema st HanucaHus pedepara (KOHTPOJIBHOM) MOXKET OBITh
BBIZIaHa MPEToiaBaTeNieM U3 MPUBEICHHOTO MPUMEPHOTO CIIUCKA, MO0 MPeIsIokKeHa CTYIEHTOM CaMOCTOSITENIBHO MO COTIIACOBAHUIO
¢ npemnojaasareneM. Jlomyckaercs MoAroToBKa 1 3amura pedepaToB rpyniaMu o 2-3 cryneHra (eciau BeIOpaHHAs TeMa JIOCTaTOYHO
00BbeMHa).

6. YHEBHO-METO/MYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYHEHUWE JTUCHUIIJIMHBI (MOAY JIA)

6.1. Pexomennyemasi 1urepatypa

6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAaIHOHHOH ceTH "UHTepHeT"

o1 http://biblio.norvuz.ru

6.3.1 Ilepeyenb MporpaMMHOro odecrneveHust

6.3.1.1 | MS Windows 7 (Homep nuuen3un 62693665 ot 19.11.2013)

6.3.1.2 | MS Office Standard 2013 (Homep mumensmn 62693665 ot 19.11.2013)

6.3.2 Ilepeuyenb MHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | Onnaitn marpopma 3T'Y (https://learn.norvuz.ru/)

6.3.2.2 | Dnexrponnas 6ubnuoreka 3I'Y (http://biblio.norvuz.ru/MarcWeb2/Default.asp)

6.3.2.3 | DnekrponHO-OnbIHOoTeuHas cucrema Jlaup (https://e.lanbook.com)

6.3.2.4 | Ludposas 6udaroreka IPRsmart (https://www.iprbookshop.ru)

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOIY JIs1)

7.1 | Ayautopusi, B KOTOPOH IPOBOIUTCS 3aHATHUS AOJDKHA OBITH OCHAIEHA MYJIBTUMEIUHHBIM 000py10BaHHEM (KOMIIBIOTED C

7.2 | moctymom B «IHTEpHET», IPOEKTOP, KOJIOHKH).

7.3|B CJIydac MnpoBEACHUA NPOUECAYPhI CAaUr 3a4€TOB C IPUMEHCHUEM NUCTAHIHOHHBIX O6pa30BaTeHBHLIX TEXHOJIOTUH

7.4 | noKHO OBITH IOTIOHUTENBHO o0ecredeHo 00opyaoBaHKe (BUICOKaMepa, MUKPO(QOHBI U MPOY.) Ui GUKCALUU X012

7.5 | npoBeieHUs aTTECTAIMIOHHOTO UCIIBITAHHSI.

7.6 I[JISI IOATOTOBKH O6y‘la}OH.[I/IMC$I OpeaoCTaBIAOTCA IMIOMCIICHUSA IJIA CaMOCTOSITeNIbHOU pa60TI)I, OCHAIlICHHBIC

7.7 | KOMITBIOTEPHON TEXHUKOM ¢ BO3MOXKHOCTBIO TIOKITIOUEHUS K ceTH "MHTepHeT" 1 obecriedeHreM JOCTyIa K AIEKTPOHHON

7.8 | unpopmManmoHHO-00pa30BaTENBLHON Cpeaie YHUBEPCUTETA.

8. METOANYECKHUE YKA3AHUA AJI1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHHUIIJIMHBI (MO1Y JIsS)

[TnarupoBaHue U OPTaHU3AIS BPEMEHH, HEOOXOJUMOTO TS H3yYEeHHS JUCIUTITHHEL

Ba)kHBIM yCIIOBHEM YCIIEIITHOTO OCBOCHUS JUCIUILTHHBI SIBIICTCS CO3aHUE CHCTEMBI ITPABIJIEHOM OpraHM3aIu TPYHa,
TIO3BOJISTIONIEH PACIIpefieNuTh yIeOHYI0 Harpy3Ky paBHOMEPHO B COOTBETCTBHY C TpahIkoM 00pa3oBaTeIbHOTo Iporecca. bonburyro
MIOMOIIb B 3TOM MO>KET OKa3aTh COCTABJICHHE IIaHa PabOThI Ha CEMECTp, MECSILL, Hellelo, AeHb. Ero Haluuue M03BOIUT IOJYNHUTD
cBOOOTHOE BpEMsI LIEJISIM Y4eObl, TPYAUThCS Ooee yecnemHo u d¢dexrrBHo. C Beuepa BCeria HaJo pacipeieniars paboTy Ha
3aBTpAIIHUHN JIeHb. B KOHIIE KaXI0T0 JTHS 11e1eco00pa3HO MOABECTH UTOT Pa0OTHI: TIATEIBHO MPOBEPUTh, BCE JIM BHIIIOJIHEHO IO
HaMEUYEHHOMY IUIaHy, He OBLIO JIH KaKUX-JIHOO0 OTCTYIUICHHH, a eCIIi OBLIN, TI0 KaKoif IpHYruHe OHU Ipon3onutd. HyxHo
OCYIIECTBIATH CAMOKOHTPOIIb, KOTOPBIH SBIICTCS HEOOXOANMBIM yCIOBHEM yCIeIIHOH yaeosl. Eciu 9To-To ocTanocs
HEBBITIOJIHEHHBIM, HEOOXOIIMO H3bICKATh BPEMs JUIS 3aBEPIICHHs 3TOH YacTH paboThl, HE yMEHBIIas 00beMa HESIbHOTO TUIaHa.
Bce 3aaHus Kk 1a00paTOPHBIM paboTaM, a TakKe 3a/IaHus, BEIHECCHHbIE HA CAMOCTOSATEIBHYIO PadoTy, PEKOMEHYEeTCS BBITOIHAT
HEMOCPEACTBEHHO M0CIIE COOTBETCTBYIOIIEH TEMBI JIEKIIHOHHOTO Kypca, YTO CIIOCOOCTBYET JIydIlIeMy YCBOSHHIO MaTepHaa,
IMMO3BOJISICT CBOCBPEMEHHO BBISIBUTH U YCTPAHUTH «npOGean» B 3HAaHUAX, CUCTEMATU3UPOBATH PaHEEC HpOI\/’I}ICHHbII\/’I Marepuali, Ha €ro
OCHOBC INPUCTYIUTD K OBJIAICHUIO HOBBIMU 3HAHUAMU U HABBIKAMU.

Cucrema 00y4eHHUSI OCHOBBIBACTCS HA PALMOHATEHOM COYETAaHUH HECKOJIBKUX BUAOB yUeOHBIX 3aHATHH (B IEPBYIO OUepeib, JTEKIUH
1 1a00paTOPHBIX), paboTa HaJ KOTOPBLIMU 00Ia1aeT ONMpeACIeHHON crennbuKoil.




IToaroToBka K JIEKIUAM

3HAKOMCTBO C JUCIMIUIMHON MPOUCXOMT YKE Ha MEPBOH JICKLUH, TAE OT CTYAEHTa TpeOyeTcsl He MPOCTO BHUMAHUE, HO U
caMocCTosTeNIbHOE 0popMiieHne KoHcnekTa. [Ipu paboTe ¢ KOHCIEKTOM JIeKIIMH HE0OX0AUMO YYUTHIBATH TOT (PAKTOP, YTO OJHU
JICKIUH TAI0T OTBETHI HA KOHKPETHBIC BOMPOCH! TEMBI, APYTUE — JIMIIb BHISBIISIOT B3AMMOCBSI3U MEXKAY SBICHHAMHE, TIOMOTasI
CTYIICHTY TIOHATH ITyOMHHBIE TIPOLIECCHI PA3BUTHS U3y4aeMOr0 MpeIMeTa Kak B HCTOPHH, TaK U B HACTOSIIIEE BPEMSL.
KoHcniektupoBaHue JEKIHA — CII0KHBINA BHJI By30BCKOW ayJAMTOPHOM pabOoThI, IPEANOararliiii HHTCHCUBHYIO YMCTBEHHYIO
JeATeNbHOCTh CTyAeHTa. KOHCIIEKT SBJIsIeTCS MOJIE3HBIM TOT/a, KOTIa 3aIIHCaHO CaMOoe CYIIECTBEHHOE U CIETIaHO 3TO CAMUM
obyuaromumcs. He Hamo cTpeMuThCs 3amncaTh JOCIOBHO BCIO JICKIHIO. Takoe «KOHCIIEKTUPOBAHKE) IPHHOCUT OOJIbIIE BPEaa, YeM
nonb3el. Lenecoobpa3Ho BHavyaiie HOHITh OCHOBHYIO MBICTb, H3JIaraeMylo JIEKTOPOM, a 3aTeM 3amucarh ee. JKenarerpHo 3amuch
OCYIIECTBIISATH HA OJTHOM CTPAHUIIE JINCTA WIIM OCTABIISS MOJISI, HA KOTOPBIX MO3HEE, MPU CAMOCTOSATENIHHON paboTe ¢ KOHCIIEKTOM
MOXHO CIIeNIaTh TOTIOJHUTENbHBIC 3aMHCH, OTMETUTh HEMIOHATHBIC MecTa. KOHCIIEKT JISKIMHU JTy4Ilie TOAPa3/essaTh Ha MyHKTHI,
cobmroniast KpacHyto cTpoky. CrienyeT oOpalaTh BHHMaHHE Ha aKIICHTBI, BEIBOJIBI, KOTOPBIE IENIAeT JICKTOP, OTMe4as Haubosee
Ba)KHBIE MOMEHTEHI B JIEKIITHOHHOM MaTepHaJIe 3aMeYaHUsIMH «Ba)KHOY, «XOPOILIO 3aIIOMHHUTEY U T.II. MOXHO AeNaTh 3TO U €
TIOMOIIIBIO Pa3HOLBETHBIX MAPKEPOB WM PYyUeK, TIOMIEPKHUBAs TEPMHUHBI H ONPEICIICHHUSI.

IenecooOpa3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpallleHHii, ab0peBraTyp u cuMBoioB. OHAKO ITpH AajibHEHIIeH padoTe ¢
KOHCIIEKTOM CHMBOJIBI JTyHIIle 3aMEHUTh OOBIYHBIMH CIIOBaMH JJIs1 OBICTPOTO 3pUTEIBHOTO BOCIIPUSITHS TEKCTA.

Pabotas Ha/l KOHCTIEKTOM JISKI[HI, BCeria He0OXO0IMMO HCIIONB30BATh HE TOJIBKO YISOHUK, HO U Ty JIUTEPATYPy, KOTOPYIO
JIOTIOJTHUTENIFHO PEKOMEH/IOBA JISKTOp. IMEHHO Takasl cepbe3Hasi, KpOMOTINBas paboTa C JISKIMOHHBIM MaTEPUaIOM ITO3BOJIUT
ri1yOOKO OBJIaJeTh TEOPETUUECKUM MaTEPHAIIOM.

TTonroToBka K MPOMEXYTOUHON aTTECTALUH

IIpu moaroToBKE K MPOMEKYTOTHOM aTTECTAINH IeJIeCO00pa3Ho:

- BHUMATEJIbHO U3YIUTh IIepedeHb BOIIPOCOB U OIPENENNTh, B KAKMX UCTOYHHKAX HAXOIATCS CBEACHMsI, HEOOXOAUMBIE TSI OTBETA Ha
HUX;

- BHIMATEJIbHO IPOYUTATh PEKOMEHIOBAHHYIO JIUTEPATYPY;

- COCTAaBUTh KPaTKHE KOHCIEKTHI OTBETOB (IUIaHBI OTBETOB).

Meroauyeckue ykazaHus Ul IpenojaBaTesneit

PexomenayeMble cpelcTBa, METObI 00y4eHHs, CIOCO0bI yueOHOM AeATeIbHOCTH, IPUMEHEHUE KOTOPBIX I OCBOSHUS KOHKPETHBIX
Mopyiei pabouei yueOHOI TporpaMmsl Hanbonee 3GPEeKTUBHO:

— o0ydeHHe TeOPEeTHIECKOMY MaTepHaTy PeKOMEHYeTCsI OCHOBBIBATh HAa OCHOBHOI! U JIOTIOJMHUTENBHOM THTEpaType, N3AaHHBIX
THIIOTPa)CKUM HIIH TEKTPOHHBIM CIIOCOOOM KOHCIIEKTaX JIEKI[IH; PEKOMEH/IyeTCs B Haualle CEMECTPa 03HAKOMHTH CTYJIEHTOB C
IIPOrpaMMOM JUCHUIIIMHBL, HEPEYHEM TEOPETHYECKUX BOIPOCOB UL TEKYLIEro IPOMEKYTOYHOIO M UTOTOBOIO KOHTPOJIS 3HAHHH,
YTO OPUEHTUPYET U IMOOUIPHUT CTYACHTOB K aKTHBHOH CaMOCTOSTENBHOHI padoTe;

- PEKOMEH]IyeTCsl IPOBOJUTD JIEKIHMOHHBIE 3aHATHS C UCIOIb30BAaHUEM MYJIbTUMEUHHON TeXHUKHU (IIpoekTopa). Ha nepBom 3ansTuu
JI0 CTYAEHTOB JOJKHBI ObITh JOBEICHBI TPeOOBaHUS K OCBOCHUIO PA3eI0B JUCIUIUINHEI, IPaBUia BHIIOJIHEHUS U CIaYU
71a00paTOpHOH PabdOThI, MHAMBUIYAIBEHOTO 3afaHus (IpoBepouHoii paboTsl) (M3/I1P), mepeueHb peKOMEHAYEMOM JINTEPATypPHI.
XKemnatensHO poBeCTH 0030p TEM, KOTOPBIE OyIYT H3ydeHBI B TEUCHHE CEMECTpPa C TeM, YTOOI CTYIEHTHI OoJiee 0CO3HAHHO
MTOJIXOMJIN K BBIMTOJTHEHHIO CAMOCTOSTENBbHOM paboThl U BbimonHeHus: M3/T1P. Taxke 9acTb 3aHATHIA POBOJSTCS B aKTUBHOH 1
HMHTEPAKTHBHOH (opMme.

VYue6HsIi Iporiece, OMUPAIOMINICS Ha HCIIOIb30BaHAE HHTEPAKTHBHBIX METON0B O0YIEHHS, OPTaHU3YeTCs C YIeTOM BKITIOUCHHOCTH
B IIPOLIECC MO3HAHUS BCEX CTYACHTOB IPYIIbI 0e3 uckiaoueHus. CoBMECTHas AESITENbHOCTh O3HAYAET, YTO KXKIbIH BHOCUT CBOM
0coO0BI MUHAUBUAYAJIBLHBIN BKIIAJ, B X0Ji€ PAOOTHI UAET OOMEH 3HAHUSAMHU, UAEAMH, CIIOCO0aMu JeaTeabHOCTH. Opranu3yorcs
UHIUBUAYaJIbHAs, TIApHAsl U TPYNIOBas paboTa, UCIOIBb3yeTCsl IPOSKTHAs paboTa, POJIEBBIE UTPBI, OCYIECTBIAETCS paboTa ¢
JOKYMEHTaMH U Pa3IN4HBIMU HCTOYHUKAMU HH(GOPMALUH U T. 1.




