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Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

DJIEKTPO3HEePreTHKH U AaBTOMATHKHU

[Iporokoim ot 1. Ne
CpoK IeiiCTBUS MPOTPaMMBL:  YU.T.
3aB. kadenpoii moueHt, K.1.H. [TetpoB A.M.



Buzuposanue PII/I nis ucnoiHenusi B ouepetHoM yueOGHOM rogy

JIOLIEHT, K.T.H. [letpoB A.M. 2025 r.

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa i 0100peHa s
ucnoyiHeHus B 2025-2026 yueOHOM roay Ha 3acegaHuu Kadeapsl
DJIeKTPOIHEPTeTHKH H ABTOMATHKH

[Iporokomor 2025r. Ne
3aB. kadenpoii noueHt, K.1.H. [letpoB A.M.

BusuposBanue PII/] nis ucnoJiHeHNsI B 04epeiHOM y4eOHOM roay

JIOLIEHT, K.T.H. [letpoB A.M. o 2026 .
Pabouas mporpaMma nepecMoTpeHa, 00CyKaeHa U 0100peHa s
ucnoyiHeHus B 2026-2027 yueOHOM roay Ha 3acegaHuu Kadeapsl
DJIEKTPO3HEPreTHKH U ABTOMATHKH

IMporokom or 2026 . Ne
3aB. kadenpoii noueHT, K.1.H. [letpoB A.M.

Buzuposanue PIIJI nnst mcnmostHeHus1 B o4epeTHOM y4eOHOM rogy

Jo1eHT, K.T.H. [letpoB A.M. 2027 r.

Pabouast nporpamma nepecMoTpeHa, 00CykaeHa 1 0100peHa s
ucnonHeHus B 2027-2028 yueOHOM roay Ha 3aceaHuu Kadeapbl
DJIeKTPOIHEPTeTHKN H ABTOMATHKH

IIpotokomor _ 2027 1. Ne
3aB. kadenpoii noueHT, k.1.H. [TetpoB A.M.

Buzuposanue PIIJI nnst ucnoiHenusi B ouepetHoM yueOHOM rogy

JIOIeHT, K.T.H. [letpoB A.M. o 2028 r.
PaGouas mporpamma rmepecMoTpeHa, 00CyKIeHa 1 0A00peHa st
ucnoyiHenus B 2028-2029 yuebHOM roay Ha 3acegaHuu Kadeapsl
DJIeKTPOIHEPTeTHKH H ABTOMATHKH

IIpotokomor 2028 r.  Ne
3aB. kadenpoii nouenr, k.1.H. [lerpos A.M.



1. HIEJIX OCBOEHUA JTUCHUTIINHBI

11 HCJ'II)Z O3HAaKOMJICHUE C OCHOBAMHU TE€XHOJIOTUH MMOJYUCHUS IBETHBIX METAJIOB, CTAIUAMHU ,HOGI)I‘II/I, IOATOTOBKHU M
Hepepa6OTKI/I CBIPBbA IJI IIPOU3BOJACTBA IBETHBIX METAJIJIOB, OCHOBHBIMU TC€XHOJIOTHIYCCKUMHU CXEMaMH,
METAILTYPIruiC€CKUMHU IporeccaMu u 060pyﬂ0BaHI/IeM, a TaKKEC JOCTHXKCHUAMM IIOCJICIHUX JICT B 3TOi1 00IaCTH.

1.2|3amaua: popMupoOBaHKE Y CTYICHTOB MPEICTABICHUS O OyayIei MpoecCHOHAILHON IeATSILHOCTH, MOJIyYCHUE 3HAHUH
0 OCHOBAM TE€XHOJIOTHYECKUX MPOIECCOB B IBETHON METAILTYPrHH (IIPH MPOU3BOJICTBE MEITH, HUKEIS, KOOAIBTA, PEIKUX U
0JIarOpOJHBIX METAIJIOB).

2. MECTO JUCHHUIITMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: |B1 .0

2.1|TpedoBaHus K NMpeaBapUTEIbLHOI MOATOTOBKE 00y4aIOIIErocs:

2.2| AMcUMIUIMHBI H TPAKTHKH, IJIsI KOTOPHIX OCBOEHHUE TAHHOI JHCHUILTHHBI (MOAYJIs1) HEOOX0IUMO KAK
npeaecTBylouiee:

3. KOMIIETEHIIMHA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJIMHBI

MOoAayJist)
IIK-3.1: Cnnoco6eH npuMeHsITh HABBIKH BbINOJIHEHUS NMPo¢eccHOHAILHOI 1eTeJIbHOCTH ¢ CO0JII0IeHHeM HOPM
Oe3omacHoCTH
3HaTh:
YMmertn:
Baapers:

ITK-3.2: IIpumMensieT cnocodbl paHOHAJILHOTO0 HCIO0JIb30BAHUS CHIPbEBBIX, JHEPreTHYECKHX M IPYTHX BHI0B PeCypcoB,
COBpPEMEHHbIE MeTOAbI Pa3padoTKU MAJT00TX0/IHBIX, IJHeprocéeperaux U 3K0J0rH4ecKN YUCThIX TeXHOJIOI Ui, cpeicTBa
aBTOMATH3AaI[HH TEXHOJOTMYECKHX MPOIECCOB U MPOU3BOJCTB

3HaTh:

YMeTb:

Baagerb:

OIIK-13.1: Ucnoab3yeT cTaHAAPTHBIE METOIbI pacyeTa NP NPOeKTHPOBAHUHU CHCTEM AaBTOMATH3AIMH €XHOJIOTHYECKHX
NpoueccoB U NPOU3BOJACTB

3HaTh:

YMmern:

Baanernb:

OIIK-13.2: Ucnoab3yeT 00IeNPUHATHIE METOAbI pacyeTa NPH NPOEKTHPOBAHUM CHCTEM AaBTOMATH3AMH €XHOJOTHYECKUX
MPOIECCOB M MPOU3BO/ICTB;

3HaTh:

YMmern:

Baagertn:

OIIK-8.1: [IpumeHsieT MeTOABI pacyeTa 3aTPaT Ha ofecneyeHHe BHIMYCKA MPOAYKIUH TPeOyeMOro KauecTsa

3HaTh:

Ymern:

Buaanern:

OIIK-8.2: Hcnonb3yeT coBpeMeHHbIe METO/AbI /ISl pa3padoTku pecypcocdeperarommx 3¢ (peKTHBHBIX H 0e30MacHbIX
aBTOMATH3MPOBAHHBIX CHCTEM yIPaBJIEHUS

3HaTh:

YMeTh:

Baagertn:

OIIK-8.3: [IpumeHsieT cOBpeMeHHbIe MeTOAbl Pa3padoTKH H odecneyeHus pecypcocOeperaromux 3p¢eKTUBHBIX U
0e30NMacHBIX ABTOMATU3MPOBAHHBIX CHCTEM yNPaBJIeHUS

3HaTh:

YMeTb:

Baaners:




OIIK-4.1: Biageet coBpeMeHHBIMH HHGOPMALMOHHBIMH TEXHOJIOTUSIMU U OCHOBHBIMHU MPOTPAMMHBIMM POIYKTAMH,
HCHOJIB3YeT IJISl MOIeJTHPOBAHUS TEXHOJIOTHYECKUX MPOLECCOB

3HaTh:

YMeTh:

Baagers:

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

3HaTh:

YMeTh:

Baanern:

OIIK-4.3: BraseeT HaBbIKAMH HCII0JIb30BAHHS HH()OPMALHOHHBIX TEXHOJIOT Ui, IPOrPAMMHBIX CPEeJCTB /I MOJeTMPOBAHUS
TEXHOJIOTHYEeCKHX NPOLIECCOB, A TAK K€ PellieHHs APYTMX HHKEHEePHO-TeXHUYeCKHX 3a/1a4 B IpodecCHOHAIBHOI cdepe

3HaTh:

YMeThb:

Baagers:

B pe3yabTaTe 0CBOCHUA TUCHUIIIMHBI oﬁyqamnmﬁcn JOJIZKCH

3.1|3naTh:

311 I/ICXO,I[HBIE MaTepualbl I IIPOU3BOACTBA BETHBIX METAJIOB, OCHOBHBIC TEXHOJIOTMYECKHUE MUKIIBI 1 TEXHOJIOTUYCCKNUE
MIPONUECCHI B KAXXAOM IUKJIEC MPOU3BOACTBA IBETHLIX METAJJIOB;

3.1.2|pu3UKO-XUMHYECKYIO CYIIHOCTh METAJUIyprUYeCcKUX IPOLECCOB;

3.1.3|Bubl KOHEYHOM (TOBAapHOM) NPOLYKIIHY.

3.2|Ymeth:

3.2.1|YyacTBOBaTh B paboTax Mo IKCIEPTH3E TEXHUICCKOH TOKYMEHTAIMH, HAA30PY H KOHTPOJIIO 32 COCTOSTHUEM
TEXHOJIOTHYECKHX IPOIIECCOB, CPECTB M CUCTEM.

3.3|Baagern:

3.3.1|BrIsiBiICHUIO PE3EPBOB, OMPENEICHHUIO TPUYHH HEIOCTATKOB M BO3HUKAIOIINX HEUCIIPABHOCTEH NP SKCILTyaTal|H,
MPUHATHS Mep 110 UX YCTPAHEHHIO U MOBBIIIEHHIO 3)()EKTHBHOCTH HCIIOJIB30BAHHSI.

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

Kon HanmeHnoBaHnue pa3nenos u tem /Buj | Cemectp / | YacoB | Komneren- | JIutepatypa | Hute | IIpumeuanue
| 3aHATHA 3aHATHA/ Kvpc 1001 DAKT.
Pazpen 1.
11 Beenenue. /JIex/ 8 0,5 0
€]
1.2 OCHOBBI METaJITypruM LIBETHBIX 8 0,5 0
MmeTtaiuios. /JIex/ 21
1.3 OCHOBBI IPOM3BOCTBA IIBETHBIX U 8 0,5 0
JParoLeHHBIX METAJUIOB U3 CYIb(UIHBIX 21
pyn. /Jlex/
1.4 3anonspusiit puman OAO 'MK 8 0,5 0
«Hopwibckuii HEKeNbY. /JIex/ 21
15 MexnaynaponHoe corpyaaudectso OAO 8 0,5 0
I'MK «Hopunbckuit HUKenby. /JIex/ Ol
1.6 Okonorunueckue npodiems! HITP. /Jlex/ 8 0,5 0
Ol
1.7 OCHOBBI TIPOU3BOJICTBA I[BETHBIX U 8 1 0
JIParolieHHBIX METAJUIOB U3 CYJIb()UIHBIX 21
pyn. /Ip/
1.8 3anonspusiit puman OAO 'MK 8 1 0
«Hopwibckuii HuKenb. /TIp/ 21
1.9 MexnaynaponHoe corpyaaudectso OAO 8 1 0
I'MK «Hopunbckuii Hukensy. /I1p/ €
1.10 Okonoruueckue npodaemsr HITP. /TIp/ 8 1 0
€]
111 Beenenue. /Cp/ 8 14 0
€]




112 OCHOBBI METaJUTypruy LIBETHBIX METAIIOB. 8 14 0
/Cp/ 01
1.13 OCHOBBI IIPOU3BOJICTBA L[BETHBIX U 8 12 0
JIPAroIeHHBIX METAJUIOB U3 CYJIb(QHIHBIX 21
pyxn. /Cp/
1.14 3anonsapusiil punuan OAO I'MK 8 12 0
«Hopwunbckuit Hukenby. /Cp/ 21
1.15 OAO «Kosbckas ropHo- 8 12 0
MeTaJuTypruieckas koMmnanusy. /Cp/ 21
1.16 MexayHaponHoe cotpyaaudectso OAO 8 12 0
I'MK «Hopunbckuil Hukensy. /Cp/ €]
1.17  |9xonornueckue npoodmemsr HITP. /Cp/ 8 12 0
€)!
1.18 Konrposbnas padora. /Cp/ 8 12 0
€]l
1.19 3auér /Jlex/ 8 1 0
€

5. ®OHJ OHEHOYHbBIX CPEACTB

5.1. KontposabHbie BONPOCHI M 3aJaHHSA

CHucok KOHTPOJIBHBIX BOIPOCOB K 3a4eTy:

. Mecto MeTantypruu B 0011eM LUKIJIE TOPHO-METaJUTypruueckoro Ipou3Bo/ICTRa.

. DTamsl pa3BUTHS METAJUTyPTHH, IPOM3BOJICTBO U 00pabOTKa MEIH, 30J10Ta, OPOH3HI, XKene3a, IyryHa, CTAIIH.

. CBolCTBa METAJIJIOB U CIUIABOB: (PU3UYECKHE, XUMUUECKHE, MEXaHUUECKHE, TEXHOJIOTHYECKHE.

. Kpucranaudeckas cTpykTypa MeTajuIOB, BUABI KPUCTAINIMUECKON PEIIETKH.

. Kitaccndukanms 1BeTHbIX METaIIOB.

. CpIpbe JUIsl IOJy4eHHUs LIBETHBIX METAJIIOB.

. Pyna. OCHOBHBIE TEXHOIOTHYECKUE XaPAKTEPUCTHKY PYIbl: MUHEPAIOTHYeCKU, GU3MIecKuii, Gpa3oBEIii coCcTaB.

. Knaccudukanus pys no copepxaHuro MOJNE3HbIX KOMIIOHEHTOB: MOHOMETAJUINYECKHE U IOJIMMeTaJUIndeckue (HUKeIeBble, MeIHO-
HUKeJIeBbIe, CBUHI[OBO-IIMHKOBEIE U T.].) U 110 BUIY NPUCYTCTBYIOLIMX METAINIOCOISPIKAIINX KOMIIOHEHTOB: CYIIb(HUIHBIC,
OKHCJICHHBIE, XJIOPUHBIE, CMEIIaHHbIE, CAMOPO/IHBIE.

9. Pynet HopunbCkoro MpOMEBIIITIEHHOTO paiioHa.

10. TexHooruueckye LUKIBI IPOU3BOJACTBA LIBETHBIX META/LUIOB: 100bIYA PYbl, OOoramenue, MeTauryprus. OCHOBHbIE
TEXHOJIOTHYECKHE MPOLECCHl B KAKIOM LIUKJIE.

11. ToObr4a ucXoqHOTO ChIpbs (pyabl). [IoHsATHE MECTOPOXKACHHS.

12. OcHOBHBIE ATaNbI pa3pabOTKH MECTOPOXKACHHS: BCKPBITHE, pa3paboTKa, KoHcepBanuus. OCHOBHBIE BCKPHIBAIOLINE BEIPAOOTKH.
13. O6orauienue pyap! (koHueHTpaius). CriocoObr odorameHus: (IOTalUOHHBIE, TPABUTAUOHHBIE, JIICKTPUYECKUE, MATHUTHEIE,
CIielMabHBbIE.

14. Dramnsl oborameHus: U3MeIbYeHHE KyCKOBOTO MaTepHana, pa3eleHue MUHEPaIoB, 00€3BOXKHMBAaHNE KOHLIEHTPATa.

15. OborarurensHbIe TPOIECCH: NpoOIIeHNE, H3MENbUYeHIe, Kiaccudukanms, Grotanus, cryenie, GuibTpanus, CyIka.

16. ITpoayKThI U MOKa3aTeIH 0OOTAICHUS: KOHLICHTPAT, OTBAaJIbHBIC XBOCTHI, U3BIECUEHUE METa/LIa, COAEPKAHUE MeTallIa.

17. IlpuHIunuaneHas cxemMa o0oramieHusl.

18. Meramtyprudeckue IpoLeccsl: IaBka, KOHBEPTUPOBAHUE, aHOIHAS MIJIABKA, OKUCIUTEIbHBINA 00XKHUT, SIEKTPOIIH3.

19. ITpOAYKTHI U MOTYNPOAYKTHI METAILTYPTUIECKOTO MPOU3BOJICTBA: IITEHH, IIJIaK, (GalHIITEHH, IU1aM, TOBAPHBINA METa.

20. [TpyHIMnHanbHas TEXHOJOTHYECKasi CXeMa METaUTypruy MEIN U HUKEJIS.

21. OcHOBHBIE METAILTYPTHYECKHE MPOLIECCHl METALTYPIHH MEIIU, HUKEJIS ¥ KOoOaJbTa: IIaBKa KOHIIEHTpaTa, KOHBEPTHUPOBAaHHE
mTeiiHa, apobieHue u ¢uiotanus (pasneneHue) GpalHIITeHHA, OKUCIUTEIbHBIH 00XKUT, aHOIHAS IUIaBKa, pa3iiMBKa aHOJOB,
JIIEKTPOJIU3.

22. HopuiibCKOTO MPOMBIIUIEHHOTO paifioHa o A00bIue, 000ralleHHI0 U METAJUTYPIrHYECKOM epepadoTKe ChIPhS.

23. Mectopoxaenust HopuiibCKoro npoMbIIUIEHHOTO paiioHa, TUITbI pya. TexHonoruyeckas cxema rnpousBojcrsa 30 'MK
«Hopunbckuit HUKEbY.

24. T'eorpadus xomnanuu «Hopunbsckuii HuKenby. Poib kommanun «Hopunbckuii HUKEIb» B MUPOBOM IPOM3BOICTBE LIBETHBIX U
JIParol€HHbIX METAJUIOB.

01NNk W —

5.2. Tembl NHCEMEHHBIX PadoT

[TpuMepHBIi IepeueHb TeM Ui pedepaToB:

1. IlBeTHBIE U YEPHBIE METAILIBL U UX POJIb B PA3BUTUH LIUBUIN3ALIUY.
2. Mertannyprus 30510Ta: OT APEBHOCTH JI0 HAILIUX JHEH.

3. Bpon3oBblit Bek. FIcKycCTBO IpEBHUX METAIIYProB.

4. XKenes3nslit Bek. MIckyccTBO IPEeBHUX METAJLTYPrOB.

5. Ucropus passutus ropsoro nena B Espomne.

6. VcTopust pa3BUTHS IPOU3BOICTBA CTAIIH.




7. YepHas u 1BeTHas MeTamryprus Poccun.

8. UcTopust npoMbIIIeHHOT0 0cBoeHMs TaiMBIPCKOTO MOIYOCTpPOBA.

9. M.B. JIoMOHOCOB — II€pBbIH pOCCUHCKUN METAJLIYpr.

10. T'eopr Arpukosia — pogoHavYaIbHUK MeTauTypruu B EBporre.

11. IIeep MapTeH 1 €ro poib B pa3BUTUU METAJULYPIHU CTaJIH.

12. Axunduii JIleMun0B — pooHauYaIbHUK METaJUIypruy Ha Ypaie.

13. Kpartkast xapaKTepHCTHKa Ipolecca 000TalieH s py BETHBIX METAJJIOB.

14. Mapku ToBapHO# Meu 1 00J1aCTh €€ IPUMEHEHUSL.

15. Hukenb 1 ero poiib B pa3BUTHH PA3IMYHBIX OTPACIeH IPOMBIIIIIEHHOCTH.

16. baropo/iHble METaJIbl — CIIYTHUKH 4EI0BEYECTBA OT JPEBHOCTH [0 HAIIUX JTHEH.

17. Tutan: MeTaJLTYprusi U 00JaCTh TPUMECHEHHSL.

18. CymHOCTb TEXHOJOTUH MOTYUEHHUS aJlFOMUHMS U3 QIIOMUHUEBBIX PYA.

19. CymHOCTb TEXHOJIOTUH MOJIYYSHUS MEIN MUPOMETAILTYPIHIECKHM CIIOCOO0M U3 CYIb(QHUIHBIX PYLI.
20. OrHeBoe U 3IEKTPOIUTHYECKOE paQUHUPOBAHUE MEIHU.

21. Cnioco0b! ouncTKY (padhUHUPOBAHKS) ATFOMHHUS (OTCTAaMBAHUEM, TIPOITYCKAHUEM XJIOPA, IIEKTPOJIH30M).
22. TexHOJ0THUs HEKTPONUTUIECKOrO pahUHUPOBAHUS HUKETIS.

23. CymHOCTb TEXHOJIOTHUH MOTYIEHHsT HUKEIIS TUPOMETAILTYPIHIECKHM CIIOCOOOM U3 CYIb(GHUIHBIX U MEIHO-HUKEIIEBEIX PYI.
24, 3aragxka MaHrasenckoro TUIIs.

25. Ilepsrie cBenenns o Hopuiibcke 1 ero moe3HbIX HCKOMAaeMBbIX.

26. ITytb k pyne Hopuibckoro MecTopoKaeHus..

27. Mennsiii 3aBog. VicTopust cTaHOBIICHUSI.

28. HanexauHckuil Metayurypruueckuit 3asoq uM. b.11. KonecHukosa.

29. Huxkenesii 3aBoj. Mcropust CTAaHOBJICHHUS.

30. Uctopus craHoBiIeHUs KoMOUHaTa «[leueHraHUKeNb.

31. Uctopus craHoBIeHUs KOMOMHATa «CEBEPOHHUKEIBY.

32. PadunupoBounoe u Metamutyprudeckoe npousBoactso OAO «Kobckas ropHO-MeTaLTypruyeckas KOMIaHUs.
33. Comueo3epHUHCKOE MECTOPOIKICHIE XPOMHUTOBBIX PY/I.

34. Norilsk Nickel Harjavalta Oy - 3apy6e)xHbIif HUKEICBBIil aKTUB.

35. MupoBsie TEHAESHIINHN Pa3BUTHUS TIPONU3BOICTBA HUKEIISL.

36. 3aBox «XapbsBanray.

37. B3BelicHHas MJIaBKa HUKEJIEBBIX KOHIICHTPATOB Ha MPeaNpusaTHiX komanuu Boliden B XapssaBante
38. 3arpsi3HeHHe OKpYXarolleil cpepl BBIOpocaMu U cOpocaMy POMBINUIEHHBIX npeanpustuii HITP.

39. Ocobennoctu kmumara Hopunbcka.

40. 3arpsi3HeHue aTMOC(Epbl AUOKCUIIOM CEPBL.

41. BausHHIE 9KOJIOTHYECKOI 00CTAHOBKH Ha COCTOSIHUE IPUPOIHON CPeIbl U 310POBhE HOPHIIbYAH.

5.3. ®onH OLIEHOYHBIX CPEACTB

S: Education/kadenpa DuA/TexHOoNMOrMYecKre Mpouecchl aBTOMAaTH3UPOBAaHHBIX TPOU3BOJICTB

5.4. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

B cemecTpe npeaycMOoTpeHO BBITOTHEHHE OAHON KOHTPOJILHOH pabOThl CTYICHTaMHU OYHO U 3a04HO# (hOopM 00yUYeHHSL.
KonrposnbHas paboTa BbIIONHsIETCS B BUIE pedepaTUBHOM padoThl. Tema i HanucaHus pedepata (KOHTPOJIBHOM) MOXKET OBITH
BBIJIaHa MIPETIOIaBaTeNIeM U3 MPHUBEICHHOTO PUMEPHOTO CIIUCKA, JINOO0 IPEUIoKEHa CTYIEHTOM CaMOCTOSITEIIFHO IO COTITACOBAHUIO
¢ penoaasaTeneM. Jlomyckaercs MoAroToBKa U 3amura pedepaToB rpynmnamu 1o 2-3 cryaeHTa (eciau BbIOpaHHasi TeMa JOCTaTOYHO
00BEMHA).

6. YHEBHO-METO/JMYECKOE I HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomenayemas aqutepatypa

6.2. ITepeuyennb pecypcoB HHGOPMAMOHHO-TeJIEKOMMYHMKAUMOHHOI ceTn "MHTepHeT"
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6.3.1 IlepeyeHs NporpaMMHOro odecrnevyeHuns

6.3.1.1|MS Office Standard 2013 (Homep mmuensun 62693665 ot 19.11.2013)

6.3.1.2|MS Windows 7 (Homep suen3un 62693665 ot 19.11.2013)

6.3.2 Tlepeyenb MHGPOPMALMOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCITUITJIMHBI (MO JIST)

7.1|dnst peanuzannu 06pa30BaTEIBHOTO MPOLECCA HCTIOIB3YETCS:

7.2|* YueOHnas naboparopusi, ayn. 503

7.3|* AyouTopus Ui YTeHUs JIeKIui, ayn. 507

7.4|TTepeyeHb TEXHUYECKHUX CPEJCTB OOYyUECHHUS:

7.5]1. Bugeonpoexrop

7.6]2. [lepcoHanbHBIH KOMIBIOTED




8. METOAUYECKHUE YKA3ZAHUA NJIAA OBYYAIOIUXCA 11O OCBOEHUIO JUCHUIIVIMHBI (MOZY JIS)

IInaHupoBaHKUE U OPTaHU3AIMS BPEMEHH, HCOOXOJUMOTO JUISl H3y4EHHS UCIUILIAHEL

Ba)kHBIM yCIIOBHEM YCIIEIITHOTO OCBOSHHMS TUCLUIIIMHEI SBISIETCS CO3MaHIe CUCTEMBI ITPABIIBHON OpraHu3aluy Tpyaa,
HO3BOJITIONIEH PacIpe/ieNIuTh y4eOHYI0 HarPy3Ky PaBHOMEPHO B COOTBETCTBHH C TpahkoM 00pa3oBaTeILHOTO Hporecca. boibmryio
MIOMOIIBb B 9TOM MOKET OKa3aTh COCTABJICHHE IIaHa Pa0OTHI Ha CEMECTp, MECSIL, HelelTio, IeHb. Ero Hannuue mo3BOJHT MO TYNHHTH
cBOOOIHOE BpeMs LiesIsiM y4ueObl, TpyJUThcs Oolee ycnemmHo U 3¢gdextunHo. C Beuepa Beeraa Haflo pacipeersaTs paboTy Ha
3aBTpaIIHUH JeHb. B KOHIIE KaXka0ro AHS 1enecoo0pa3Ho MOABECTH UTOT pabOTHI: TIIATENHHO IPOBEPUTD, BCE JIM BHIIIOJIIHEHO MO
HaMEYECHHOMY IUTaHy, He OBUIO JIM KaKUX-JIMOO OTCTYIUICHUH, a eCIIM OBUIH, IT0 KaKO# MpUYMHE OHU Hmpousonuri. HyxHo
OCYILIECTBISITH CAMOKOHTPOJIb, KOTOPBIH SBIISETCSI HEOOXOIUMBIM YCIOBHUEM YCTEITHOH yueOrl. Eciu uTo-TO ocTanoch
HEBBITIOJIHEHHBIM, HEOOXO0IMO M3BICKAaTh BPEMs JUIS 3aBePLICHHS 9TOH YacTH pabOThl, He yMEHbIIas 00beMa HeJJeIbHOTO ITaHa. Bee
3agaHus K 1abopaTOpHBIM paboTaM, a TakkKe 3aJlaHusl, BHIHECEHHBIE HAa CAMOCTOSITENILHYIO Pa0OTY, PEKOMEHIYETCS BBIOTHATH
HETIOCPEICTBEHHO 10CIIe COOTBETCTBYIONIEH TEMbI JIEKIIHOHHOTO Kypca, YTO CIIOCOOCTBYET JIy4IlleMy YCBOGHHIO MaTepHaa,
MO3BOJISIET CBOCBPEMEHHO BBISIBUTH M YCTPAHHUTH «IIPOOEITB» B 3HAHUAX, CHCTEMATH3UPOBAThH PaHee MPOIICHHbIH MaTepHal, Ha ero
OCHOBE IIPUCTYMHUTH K OBJIQJICHUIO HOBBIMU 3HAHHSAMH U HaBBIKAMU.

Cucrema 00y4eHHs OCHOBBIBACTCS Ha PAllMOHAIBFHOM COYCTAHHN HECKOJIBKUX BUIOB YUeOHBIX 3aHATHIT (B IEPBYIO OUepe/b, JICKIHi
1 1a0OpaTOPHBIX), paboTa Ha/l KOTOPHIMHU 00JIA/IaeT OTIPEICIICHHOM crieln()UKOM.

IToaroToBKA K JICKIUSIM

3HAKOMCTBO C JUCHHIUTMHON NPOUCXOUT YKe Ha MEPBOH JIEKINH, TAe OT CTyAEHTa TpeOyeTcsl He MPOCTO BHUMAHKE, HO U
caMoCTosATeNbHOE 0(opMIICHHE KOHCIIEKTa. [Ipy paboTe ¢ KOHCIEKTOM JICKIUH HE0OX0IMMO YUUTHIBATH TOT (haKTOp, YTO OJHH
JIEKLIUH JAI0T OTBETHI HAa KOHKPETHBIE BOIIPOCH TEMBI, PYTHe — JIMIIb BBISBIIOT B3aHMOCBSI3U MEXIY SBICHISAMH, TIOMOTast
CTYJCHTY IIOHATb NITyOMHHBIC MPOIECCHI PA3BUTHS N3y4acMOro MpeIMeTa Kak B HICTOPHH, TaK ¥ B HACTOSIIEES BPEMs.
KoHcnekTipoBaHue JEKIUH — CIIOKHBINA BH]] By30BCKOH ayJHTOPHON pabOTHI, IPEANOIaralomnii ”HTEHCUBHYIO YMCTBEHHYIO
JIeATENBHOCTh CTyAeHTa. KOHCIEKT SBIIseTCs MOJIe3HBIM TOT/Ia, KOTAa 3alHCaHO0 CaMOoe CYLIECTBEHHOE M CIICTIaHO 9TO CAMHM
oOydatomumcs. He Hamo cTpeMuThCS 3aucaTh JOCIOBHO BCIO JIEKIHIO. Takoe «KOHCIIEKTHPOBAaHUE» MPUHOCUT OOJIbIIe Bpesa, YeM
nouis3bl. Llenecoobpa3Ho BHaYalIe TIOHATH OCHOBHYIO MBICIIB, H3JIaraeMy0 JISKTOPOM, a 3aTeM 3amucaTh ee. JKelaTenbpHo 3aIich
OCYIIECTBILTH HA OJHON CTPAHMIIE JINCTA WM OCTABIISS MTOJISI, HA KOTOPBIX MO3HEE, IPH CaMOCTOSATENHHON paboTe ¢ KOHCIIEKTOM
MOJXKHO CZIeJIaTh JOTIOJIHUTEIBHBIC 3aIICH, OTMETHTh HEIIOHATHBIC MecTa. KOHCHEKT JIeKIMH JTydIlle T0Apa3eiiaTh Ha TyHKTHI,
co0Omroast KpacHyto cTpoky. Crieyer oOpamaTs BHUMaHUe Ha aKIEHTHI, BEIBOIBI, KOTOPBIE JIENAET JIEKTOp, OTMedast Hanboiee
Ba)KHBIC MOMECHTHI B JICKIINOHHOM MaTepHae 3aMEYaHUsIMU «BAXKHO», «XOPOIIO 3aIOMHHUTEY M T.I. MOXXHO JieaTh 3TO U ¢
MIOMOIIBIO Pa3HOLBETHBIX MapKEPOB MM PyUEK, II0TIEPKUBAsi TEPMHUHBI U ONPENIeNICHUSL.

[emnecoobOpas3Ho pa3paboTaTh COOCTBEHHYIO CUCTEMY COKpallleHHl, ab0peBuaTyp u cuMBoJioB. OIHAKO MU JanbHelei padore ¢
KOHCIIEKTOM CHMBOJIBI JIyYIlle 3aMEHUTH OOBIYHBIMU CIIOBaMU JUISl OBICTPOTO 3PHTENHHOTO BOCTIPHATHS TEKCTA.

PaboTas HaJ| KOHCIICKTOM JIEKI[HIA, BCEraa He00X0JMMO HCTIONB30BaTh HE TOJNBKO YYEOHUK, HO U TY JUTEPATypy, KOTOPYIO
JIOTIOJTHUTENFHO PEKOMEHI0BAN JIEKTOp. IMEHHO Takas cepbhe3Hasi, KpONOTIIHBask paboTa ¢ IEKIHOHHBIM MaTepHaIOM O3BOJIHT
IIyOOKO OBNIAJIETh TEOPETHYCCKUM MAaTEPHAIIOM.

[ToaroToBka Kk MpOMEXKYTOUHON aTTECTaLlUU

[Tpu NOArOTOBKE K MPOMEKYTOUHOHN aTTeCcTallMU 11eJIeCO00pa3HoO:

- BHUMATEJIBHO U3YYUTh MEPEUYCHB BOMPOCOB U ONPENIEIIUTh, B KAKUX UCTOUHUKAX HAXOJATCS CBElICHHS, HEOOXOAUMBIE /ISl OTBETA Ha
HUX;

- BHUMATEJIbHO MPOYNUTATh PEKOMEHI0BAaHHYIO JIUTEPATYPY;

- COCTaBHUTH KpaTKHE KOHCIIEKTHI OTBETOB (IUIAHEI OTBETOB).

Meroaudeckue ykazaHus JUIs IpenojaBaTenei

PexomeHayeMble cpeacTBa, METObI 00y4eHH s, CIOCOObI yueOHOH NesTeIbHOCTH, IPUMEHEHNE KOTOPHIX AJISI OCBOGHHSI KOHKPETHBIX
Mogmyieit pabodeit yaeOHOI mporpamMmMsl Hanboree 3G dekTuBHO:

— 00y4eHHe TEOPETUUECKOMY MaTepualy peKOMEHAYETCsl OCHOBBIBAaTh HA OCHOBHOM U JOTIOJIHUTEIBHON JIUTEpaType, U3AaHHBIX
TUMOTPa)CKUM HITH 3TEKTPOHHBIM CIIOCOOOM KOHCIIEKTAaX JICKIIHH; peKOMEHAYeTCs B Hadalle CeMEeCTPa 03HAKOMHTH CTYJICHTOB C
IIPOrpaMMO TUCHUIIIMHEI, IEPEUYHEM TEOPETHYECKUX BOIIPOCOB JUISl TEKYLIEr0 MPOMEXKYTOYHOTO M HTOTOBOTO KOHTPOJIS 3HAHU,
YTO OPHEHTUPYET U MOOLIPUT CTYJEHTOB K aKTUBHOH CaMOCTOSITENIbHOI paboTe;

- PEKOMEHYeTCs TPOBOAUTD JIEKIIOHHBIC 3aHATHS C HCIONB30BaHHEM MYJIbTUMEINHHON TEXHUKH (TIpoekTopa). Ha nmepBoM 3ansaTHH
JI0 CTYJEHTOB JIOJKHBI ObITh IOBEAEHBI TPEOOBAaHMS K OCBOCHUIO Pa3/e]I0B JUCLUIIINHBL, IPaBHUIa BBIIOIHEHUS U COAYH
nabopaTopHON padoTHI, MHANBUAYAILHOTO 3a1anus (mpoBepouHoit pabotsl) (M3/I1P), nepeueHs pekOMEHIyeMOH TUTEPATYPHI.
XKenarenpHo mpoBecTH 00630p TEM, KOTOPBIE OYIyT U3yUEHbl B TEUEHHE CEMECTPA C TEM, YTOOBI CTYIEHTBI 00J1€€ OCO3HAHHO
MOAXOAMIN K BEITOJTHEHHIO CAMOCTOSTENbHOM paboThl U BeinoaHeHus: 3/TIP. Taxoke 9acTh 3aHATHI IPOBOIATCS B aKTUBHOH U
UHTEpaKTUBHOI (opme.

YueOHbIH npolecc, ONMUPAIONIUHCS Ha UCTIOIb30BAHNE HHTEPAKTUBHBIX METOAOB 00y4eHHsI, OPraHU3yeTCsI C YUeTOM BKIIOYEHHOCTH
B IIPOLIECC [TO3HAHUS BCEX CTYJEHTOB Ipymibl 03 uckitoueHus. CoBMECTHasl AEATEIbHOCTh 03HAYAET, YTO KaXIblii BHOCUT CBOM
0co0BIil THAMBUAYAJIBHBIN BKJIA, B X0J€ PaOOTHI UIET OOMEH 3HAHUSIMHU, UAESAMH, CIIOCO0aMH AeATeIbHOCTH. OpraHu3yloTcs
UHIMBUAYaIbHAs, IIapHAs U TPYIIOBast paboTa, UCIOJIb3yeTCsl IPOEKTHAs PaboTa, PONIEBBIE UTPBL, OCYILECTBIIAETCA paboTa ¢
JIOKyMEHTaMH 1 Pa3INYHBIMH UCTOYHUKAMU HHGOPMAIUH U T.A.
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@DOHI  OIEHOYHBIX CPEICTB MO JUCHUIUIMHE TEeXHOIOTUYECKUE  IMPOIIECCHI
ABTOMAaTHU3UPOBAHHBIX MPOU3BOJACTB I TEKYIICH/ MPOMEXYTOYHOW aTTecTaluu pa3paboTaH B
coOTBeTCTBUU ¢ DenepallbHBIM TOCYJAapPCTBEHHBIM 00pa30oBaTEelbHBIM CTAHIAPTOM BBICIIIETO
obpazoBanus 10 crenuanbHocTH / Hampasienuto moarotoBku 15.03.04  ABromaTH3arius
TEXHOJIOTHYECKHUX IPOIIECCOB M MPOM3BOJACTB Ha OCHOBe Pabouell mporpamMmbl IUCIUTUTHHBI
TexHoMoTHYeCKHe MPOIECChl aBTOMATU3UPOBAHHBIX MPOU3BOACTB, YTBEP)KICHHOW DPEIICHUEM
yueHoro coBera oT ., llomoxxenuss o ¢opmupoBanuu DoHAA OIEHOYHBIX CPEICTB I10
mucturinae  (POC), IlomoxeHus O NTPOBEACHHHM TEKYIIETO KOHTPOJS YCIEBAEMOCTH M
IPOMEXYTOUHOM arrectauuu odydaromuxcs 3I'Y, IlonoxkeHus o rocyaapcTBEHHON HUTOrOBOM
arrectanuu (I'MA) BBITYCKHUKOB MO 00pa30BaTelIbHBIM ITpOrpaMMaM BBICIIETO 00pa30BaHUs B
3I'Y um. H.M. ®enopoBckoro.

1. Ilepeyenb MJIAHMPYeMBbIX pe3yJIbTATOB O0y4YeHHs] MO JMCHMILIMHE (MOIYJIO0),
COOTHECEHHBIX C IVIAHUPYEeMbIMH pe3yJIbTATAMH 00pPa30BaTeIbHOM NPOrpaMMbl

Tabnuna 1. KomnereHun 1 MHAUKATOPBI X JOCTHKEHUS

Koz n HanmeHoBaHME KOMIIETEHIIUN WHaukaTopsl JOCTHKEHUS
OIIK-4 Criocoben nonumats npuniums (OIK-4.1 Biageer COBPEMEHHBIMHU
paboThI COBPEMEHHBIX |[HHPOPMALIMOHHBIMU  TEXHOJIOTMSMU M OCHOBHBIMH

MH(QOPMALIMOHHBIX ~ TEXHOJIOTMH  H|IpOrpaMMHBIMU  MPOAYKTaMH,  HCHOJB3YeT  JUIS
UCITIOJIB30BaTh WX IS PEHICHUs 3a]a4[MOJICIIMPOBAHUS TEXHOJIOTHUECKUX MPOIIECCOB
PO eCCUOHAIBHOMN IEITENbHOCTH;

OIIK-4.2 TIpumeHsieT coBpeMeHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHM W  TPOTPaMMHBIE  CpEJACTBa  TIpH
MOJICIMPOBAHUHM ~ TEXHOJOTMYECKHX IPOLIECCOB H
pELICHNH JPYTHX WH)XCHEPHO-TEXHWYECKHX 3a/ad B
npodeccuoHaIbHOH chepe

OIIK-4.3 BmameeT  HaBBIKAMH  HCIIOJIB30BaHUSA
MH(OPMaLMOHHBIX TEXHOJIOTH, [IPOTPaMMHBIX
CPEeICTB ANl  MOJEIUPOBAHHUS  TEXHOJOTHYECKHX
MpOIECCOB, a  TaKk 9 Ke  peNICHHs  JPYTHx
WHKXEHEPHO-TEXHUUECKUX 3a7a4d B MPOoPeCCHOHATHHON
chepe

OIIK-8 Crnocoben mnpoBoauts aHamu3|OIIK-8.1 Ilpumenser MeTonsl pacueTa 3aTpaT Ha
3aTpaT Ha oOOecHedeHue AeATeTbHOCTH|0OEeCleueHne BBIIYCKa MPOAYKIHH  TpeOyeMoro
NPOM3BOJICTBEHHBIX MO/Ipa3ielIieHUi;  |KayecTBa

OIIK-8.2 MHcmosb3yeT COBPEMEHHBIE METOJMBI IS
pa3paboTku pecypcocOeperaronux 3PHEKTUBHBIX U
0e30IacHBIX ABTOMATHU3UPOBAHHBIX CUCTEM
VIIpaBICHUS

OIIK-8.3  TlpuMmeHseT  COBPEMEHHBIE  METOJIBI
pa3paboTku U obecneueHust pecypcocOeperaronmx
3¢ pexTUBHBIX W 0€30MaCHBIX aBTOMATH3UPOBAHHBIX
CHCTEM VIIPaBJICHUS




OIIK-13 CrocobeH
CTaHI[apTHBIG METOAbI
IIPOCKTUPOBAHUH CHCTEM
aBTOMaTu3anuu TCXHOJIOTHUYCCKUX
IIPOIIECCOB U ITPOU3BO/ICTB;

MIPUMEHSTh
pacdera mpu

OIIK-13.1 Mcnonbe3yeT cTaHmapTHBIE METOJIBI pacueTra
npu IIPOCKTUPOBAHNU CUCTEM aBTOMaTu3annun
€XHOJIOTHYECKUX TPOIIECCOB M TIPOU3BOJICTB

OIIK-13.2 UHcnonp3yer OOMIEHPUHATHIE  METOJBI
pacdera IpHu NPOEKTUPOBAHUH CHUCTEM aBTOMAaTH3AIMH
€XHOJIOTUYECKUX TPOLIECCOB M POU3BO/ICTB;

[1K-3 ['0TOBHOCTH MPHUMEHSTH CIOCOOBI
paloHaIbHOTO MCIIOJIb30BaHUS
CBIPBEBBIX, PHEPreTHUYECKUX M APYTHX
BUJIOB PECYPCOB, COBPEMEHHBIE METO/IbI
pa3paboTku MaJIOOTXO/IHBIX,
SHEprocOeperarImx u 3KOJIOTUYECKH
YHUCTBIX TEXHOJIOTHI, CpelcTBa
aBTOMATHU3AINH TEXHOJIOTHYECKHUX
IPOIIECCOB U TPOU3BOJICTB

I1IK-3.1 CnocobeH NpUMEHSTh HaBBIKA BBITOJTHEHHS
npodecCHOHATBHON AEATEIBHOCTH C COOJIOCHHEM
HOpM 0€301acHOCTH

[IK-3.2  IlpumeHseT  cmocoObl  palMOHAIBHOTO
WCIIOJIb30BAHUS CBHIPHEBBIX, DHEPTCTHUUCCKUX U JAPYTUX
BUJIOB PECYPCOB, COBPEMEHHBIC METOJbI Pa3padOTKU
MaJIOOTXOAHBIX, SHEProcOeperarufx 1 SKOIOTUISCKH
YHCTBIX ~ TEXHOJOTHH, CpEACTBA  aBTOMAaTH3allUU
TEXHOJOTHYECKHX ITPOIIECCOB U MMPOU3BOJICTB

Tabnuua 2. ITacnopT hoH1a OLIEHOUHBIX CPEACTB

Kox O1eHOYHBIE CpeICTBa O1eHOYHBIE CPEACTBA
pesynbTaTa TEKYIIEeH aTTecTalluu MIPOMEKyTOYHON aTTeCTAIlUU
No 1i/m1 KonTtpommpyemsie pa3neist OOVICHIS 10
B (TEMBI) TUCIUILTHHBI v /| Hanmenosanu HammenoBanu
AUCHUATITHHE ®dopma dopma
MOLYJTEO ¢ c
8 cemecTp

2. TunoBble KOHTPOJIbHbIE 33JaHUS WJIH HMHbIe MATepHAJbl, HEOOXOAMMBIE [JIsl
OLCHKHM 3HAHWI, YMEHUI, HABBIKOB M (WJIH) ONbITA JAEATEIbHOCTH, XapaKTepu3ymolue
npouecc GopMUPOBAHNUSI KOMIIETEHIIUI B X0/1¢ 0CBOEHHA 00pa30BaTe/IbHOI IPOrpaMMBbI.

2.1. Bapanusi 1JIA TEKYIIEro KOHTPOJIsI yCIIeBAeMOCTH
CnucoK KOHTPOJIBHBIX BOIIPOCOB K 3a4ETY:

1. MecTo MeTayutypruu B oOLIeM [UKJIE TOPHO-METAIITyPTUYECKOT0 ITPOU3BOJICTBA.
2. DTanbl pa3BUTHS METAUTypIrUd, MPOU3BOJICTBO M 00pabOTKa MeaH, 30J10Ta, OpPOH3HI,

’KeJesa, yyryHa, CTaju.

3. CaolicTBa METAlNIOB U CIUIABOB:

TCXHOJIOTHYCCKHE.

(I)I/ISI/I‘{CCKI/IC, XHUMHUYCCKUEC, MCXaHHYCCKHC,




4. Kpucramnuyeckast CTpYKTypa METaJUIOB, BUIbl KPUCTAJUIMYECKON PEIIETKH.

5. Knnaccudukanus 1iBeTHbIX METAIIOB.

6. CpIpbe [Tt TOTY4YEHUS LIBETHBIX METAJIIOB.

7. Pyna. OCHOBHbIE TEXHOJOIMUYECKHE XapaKTEPUCTHKH PYAbl: MHHEPAJIOrMUYECKHil,
¢du3nueckuii, ha3oBBIi COCTaB.

8. Knaccugukanus pya 1o cojiepaHuro MoJIe3HbIX KOMIIOHEHTOB: MOHOMETAJUINYECKHE
U MOJINMETAJNINYECKUE (HUKEJIEBbIE, MEHO-HUKEJIEBbIE, CBUHIIOBO-LIUHKOBBIE U T.JI.) ¥ 11O BUAY
IOPUCYTCTBYIOLIMX  METAUIOCOACPXKAIIUX  KOMIIOHEHTOB:  CyJIb(QUIHbIE,  OKUCIICHHBIE,
XJIOPUJIHBIE, CMEILIaHHBIE, CAMOPO/IHBIE.

9. Pynb1t HopuiibCKOTO MPOMBIIIIEHHOTO palioHa.

10. TexHomorm4eckue IUKIBI IPOU3BOJACTBA LIBETHBIX METANIOB: J00bYA PYIBL,
oOoraienue, Metaynyprusi. OCHOBHbIE TEXHOJIOTHYECKHE ITPOLIECCHI B KAXKJIOM LIUKJIE.

11. ToObr9a ucxogHoro ceipbs (pyabl). [loHATHE MECTOPOXKICHUSI.

12.  OcHoBHble HTambl pa3palOTKM  MECTOPOXKACHHUSA: BCKpbITHE, pa3paboTka,
KoHcepBalysi. OCHOBHbIE BCKPBIBAIOIINE BEIPAOOTKH.

13. OOoramenne pynasl (koHueHtpauus). CrocoObl oOoramieHus: (IOTAMOHHEIE,
IpaBUTALMOHHbIE, ANEKTPUUECKUE, MATHUTHBIE, CIIELIUAJIbHBIE.

14. Dransl oboramieHus: U3MelIbYeHne KyCKOBOIo MaTepuala, pas3/ieleHne MUHEpAaJoB,
00€3BOKMBaHUE KOHLIEHTPATa.

15. O6oraTuTenbHBIEC MPOIIECCHI: IpoOIeHUE, U3MeNbueHne, Kiaccudukanus, GroTamus,
CrylleHue, puiIbTpanus, CyIiKa.

16. IIpotyKThI 1 MOKa3aTesId 0O0OralleHns: KOHLEHTPAT, OTBAJIbHbIE XBOCTbI, U3BJICUCHHE
MeTaJljia, CoJAepyKaHue MeTaia.

17. [lpuHuunuansHas cxema o0oralieHHs.

18. Meramnypruyeckue NpOIECChl: IUTaBKa, KOHBEPTHPOBAHWE, aHOIHAs IUIaBKa,
OKHCIUTEIbHBIN 00U, SJIEKTPOIIN3.

19. TIpoayKTel ¥ TOIXYHPOMYKTHl METALUTYPTHYECKOTO MPOHM3BOJCTBA: IITEWH, IIUIAK,
(aifHIITelH, 1171aM, TOBapHBIM MeTal.

20. IlpuHIMnAanbHas TEXHOJIOTUYECKAs CXeMa METAJUTYPT U METH U HUKEIIS.

21. OcHOBHbIE METAITypru4ecKrue MpoIecchl METAJUTYprul MEIH, HUKEIS U KoOabTa:
IUIaBKa KOHLEHTpaTa, KOHBEPTUPOBAHME IITEiHa, JApoOieHue u Quotauus (pasaesieHue)
¢aiiHITeliHa, OKHMCIUTEIbHBIN 00KUT, aHOAHAS MIJIaBKa, PAa3JIMBKA aHOJIOB, 3JIEKTPOJIU3.

22. HopuiabCKOTO TPOMBIIUIEHHOTO pailoHa 1o 100bde, OOOTamICHHI0 |
METaJUTypruyeckoi nepepaboTKe ChIpbsl.

23. MectopoxneHuss HOpPHIBCKOTO  NMPOMBINIUIEHHOTO — paifioHa, THIBI  PYI.
Texnonornueckas cxema rnpoussozacrsa 3O 'MK «Hopuiibckuii HUKEb.

24. Teorpadust komnanuu «Hopwibckuii HuUKeNb». Pomp xommanmm «Hopuibckuii
HUKEJb» B MUPOBOM IPOM3BOJICTBE I[BETHBIX U JIPArOLEHHBIX METAJIIOB.

2.2. 3aganusi 1JIsi IPOMEKYTOYHOM aTTecTallnu

2.2.1. KoHTpOJIbHBIE BOMPOCHI K YK3aMeHY(3a4eTy)

B cemecTtpe mpeaycMOTpeHO BBITIOJHEHUE OMHON KOHTPOJBHOW PalbOTHI CTyIEHTAMU
O4YHOI U 3a04yHOU (hopm 00yueHus. KoHTposabHas paboTa BBINOIHIETCS B BHAE pedepaTuBHOMN
pabotsl. Tema st Hanmcanus pedepaTta (KOHTPOIBHOI) MOKET OBITH BBIJaHA MPEMOAaBaTeIeM
U3 MPUBEACHHOTO MPHUMEPHOTO CIHCKA, JIMOO MPEIOKEHA CTYJISHTOM CaMOCTOSATEIBHO IT0
COTJIACOBaHUIO C MpernoaBaTeneM. JJomyckaercs IoAroToBKa U 3aluTa pegepaToB rpynnamMu 1mno
2-3 cryneHTa (ecau BEIOpaHHas TeMa JO0CTaTOYHO 00bEMHA).

2.2.2. TunoBbIe JK3aMeHAIMOHHDIE 321291

2.2.3. Tembl/3a1aHHA KYPCOBBIX IIPOEKTOB/KYPCOBBLIX PadoT
[TpumepHBIii IepedeHb TeM 117151 pedepaTos:



1. lIBeTHbIE U YEpHBIE METAJLIBI M UX POJIb B PA3BUTHUU LIUBHIIM3ALIHH.

2. Meramryprus 30J0Ta: OT JPEBHOCTH JI0 HAIIUX JHCH.

3. bpon30BbIii Bek. ICKyCCTBO APEBHUX METALUTYPTOB.

4. Xene3nblii Bek. MIcKyccTBO IpeBHUX METAJUTYPrOB.

5. Ucropus pa3BuTHs ropHoro jaeina B EBpore.

6. cTopust pa3BUTHS IPOU3BOICTBA CTAIIH.

7. YepHas u iBeTHas Metautyprus Poccun.

8. McTopust IpOMBIIIUIIEHHOTO OCBOCHHSI TaliMBIPCKOTO TTOTyOCTPOBA.

9. M.B. JIoMOHOCOB — IEpPBbIi POCCUHCKUI METAJLTYPT .

10. I'eopr Arpukosa — pooHadalbHUK MeTaluTypruu B EBporie.

11. ITeep MapTteH u ero posib B pa3BUTUH METAJUTYPTUU CTAJIH.

12. Akundwnii JleMu10B — poJJOHAYATLHUK METAJUTYPTHH Ha Y paje.

13. Kpatkas xapakTepuCTHKa Iporiecca 000TaeHus py/ IBETHBIX METAJIIOB.

14. Mapku ToBapHOU MM U 00J1aCTh €€ MPUMCHCHHS.

15. Hukens 1 €ro pojib B pa3BUTHH PA3IMYHBIX OTPACIIEH MPOMBIIUICHHOCTH.

16. bnaropoaHble MeTaIbl — CIYTHUKU Y€JI0BEYECTBA OT APEBHOCTH J0 HAIINX JTHEH.

17. Tutan: meTayutyprus 1 00JacTb IPUMEHEHUS.

18. CymHOCTb TEXHOJIOTHH OTYyYEHUS aTIOMUHUS U3 ATFOMUHUEBBIX PY/I.

19. CynrHocTh TEXHOJIOTHMH TONYYEHHS MEIW MHUPOMETAJUTYPIrHUECKUM CIOCOOOM W3
Cynb(UIHBIX PYI.

20. OrHeBoe U IEKTPOIIMTHIECKOE pahUHIPOBAHNE MEJIH.

21. CnocoObl ouncTku (paduHUpPOBaHUS) aTOMUHUS (OTCTaMBaHUEM, MPOIYCKAaHUEM
XJI0pa, 3JEKTPOIU30M).

22. TeXHONOTHsI AIEKTPOIUTUIECKOTO paUHUPOBAHUS HUKEJIS.

23. CyniHOCTh TEXHOJIOTHH TTOYYEHHsI HUKEIS MUPOMETALUTyPTUIECKHM CIIOCOO0M M3
CyAb(QUIHBIX U MEAHO-HUKEIIEBBIX PY/I.

24. 3aragxa MaHra3zefckoro THUTJIA.

25. IlepBbie cBenenns 0 Hopuibcke U ero noje3HbIX HCKOMAaeMBbIX.

26. ITyTh k pyne Hopmirbckoro MecToposkIeHHs.

27. Mennbiii 3aBoj1. VicTopust cTaHOBIEHHUS.

28. HanexxmuHCKUi Metamutyprudeckuii 3aBo uM. b.1. Konecaukoa.

29. Huxenesit 3aBoA. Mcropus cTaHOBIIEHUS.

30. Ucropus craHOBNeHHs KOMOMHATa «[leYeHTaHUKEIb.

31. Ucropus craHOBIeHUsI KOMOMHATa «CeBEPOHUKEIbY.

32. PadunupoBouHoe u Mertamryprudeckoe mpousBoactBo OAO  «Kombckas
TOPHO-METAJITYyprudeckas KOMIaHUs.

33. Comryeo3epHUHCKOE MECTOPOKICHIE XPOMHUTOBBIX PY/I.

34. Norilsk Nickel Harjavalta Oy - 3apy0e>xHbIil HUKETICBBIi aKTHB.

35. MupoBbIe TCHICHIINN Pa3BUTHSI IPOU3BOJICTBA HUKEIIS.

36. 3aBoj «XapbsBanTa.

37. B3BemieHHas TUTaBKa HHUKENEBBIX KOHIICHTPATOB HAa MPEINPUATHSIX KOMITAHUH
Boliden B XapbsBanrte

38. 3arps3HeHHE OKpYXKaIOMmeH cpeapl BBIOpOcaMH W COpOCAaMH  MPOMBIILICHHBIX
npeanpustuii HITP.

39. Ocobennoctu knmumara Hopuibceka.

40. 3arpsi3Henue aTMocepbl IUOKCHIOM CEpBI.

41. BausiHME KOJIOTHYECKON 0OCTAaHOBKM HA COCTOSTHHUE MPUPOJTHON CPEJIbI U 3I0POBHE
HOPHJIbYAH.



