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1. HEJIX OCBOEHUSA

1.1

I/ISy‘II/ITL OCHOBHBIC MUHCPAJIBI )KEJIC3HBIX U MAapraHUEBbIX Py, CIIOCOOBI UX I[pOGJIeHI/IH, MU3MCIBYCHUA U OKYCKOBAaHUA.

1.2

I/IBy‘H/ITL TCPMOANHAMHNYCCKUE U TEXHOJIOTMICCKUE 0COOEHHOCTH I[OMeHHOﬁ IIJIaBKH, CIIocoObI e I/IHTCHCI/I(bI/IKaIII/II/I.

1.3

I/ISqu/ITB BHCJIOMCHHBIC CII0COOBI NOJIYyUCHUS YyTyHa.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBbHOM ITIPOI'PAMMBI

biox OII: b1.B.JIB.02

2.1 TpeGoBanus k npenBaIImTe.uLHoﬁ NOAT0TOBKE 00y4aloLerocs:

2.1.1 |IlepconanpHast 3¢)(HEeKTUBHOCTD

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK

npeauIecTByoIIee:

2.2.1 |JIureiiHOoe MPOU3BOJICTBO

2.2.2 | OCHOBBI CTaJEIUIaBUIBHOTO IPOU3BOICTBA

2.2.3 | CoBpemMeHHBIE METOBI MOMYyYEHUSI BBICOKOKAUECTBEHHBIX CTaJIeH U CIIJIaBOB

2.2.4 | CrheuuanbHble CTaIU

2.2.5 |Teopus U TEXHONIOTHS MEPEIIABHBIX MPOIECCOB

2.2.6 |Teopus u TEXHOJIOTHS IIPOU3BOACTBA CTANIU

2.2.7 |DxoHOMHKa

2.2.8 | DmexTpoMeTaIyprus CTand u (eppoCcILIaBoB

2.2.9 |IIpemxmururoMHas IpakTHKa U BBIIOIHEHUS BBITYCKHOHM KBaMM(UKAIMOHHON pabOoTHI
2.2.10 |Pa3nuBKa u KpucTa/UIM3aLUs CTAIN
2.2.11 |Teopust 1 TEXHOJIOTHUS PA3IUBKU CTAIH
2.2.12 |TocynapCTBeHHAas UTOTOBAsI aTTECTAIHS
2.2.13 | Aucummmas! 1o Beidopy b1.B.JIB.2
2.2.14 | Jucumrmiuasl o BeI6opy 51.B.JIB.3
2.2.15 | ducummiuasl o Beioopy b1.B.JIB.4
2.2.16 | Iucumrmiusasel o Beioopy b1.B.JIB.5
2.2.17 | Aucuununsl no Beidopy b1.B.JIB.6

3. PE3YJIbTATBI OBYYEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMHU
KOMIIETEHLIUSIMHT
4. CTPYKTYPA U COAEP)XAHUE
Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kype HHIUKATOPBI H JJL sieMble
KOMIeTeHIUi pecypcsl padoTsl

Pa3nen 1. Poas npoueccos
IKCTPAKILHUHU YEPHBIX
MeTAJLUI0B B COBPEeMEHHOM

MeTaJLTypTHH
1.1 1.1 Pecypcras 6a3a gepHOH 3 1 J1.1
MeTautypruu. UepHsle JI1.2J12.1J13.
Metanibl. OCHOBHbIE 2
HanpaBJICHUs] SKCTPAKLIUU 012233

YepHBIX MeTaJIoB. Pecypco-
9KOJIOTHYECKUE ITPOTHO3BI
pa3BHTHS YepHOU
METaJITypTrHH.

1.2 CxeMBI COBPEMEHHBIX
MPOLIECCOB IKCTPAKIHH
YEePHBIX METAIJIOB.
[TonroroBka >xene30pyIHOTO
ceIpbst. pobnenue,
U3MEbYCHUE, TPOXOUCHUE
MartepuanoB. OboramieHue
JKETIe30PYIHOTO CHIPBSL.
/JTex/




1.2

Nzyuenue Tem:
Pecypco-3konornueckue
MIPOTHO3BI Pa3BUTHS YESPHOM
METaJUTyprHu.

Oo6orarieHue xeae30pyIHOro
CBIPbsI (0OCOOCHHOCTH
MardUTHOTO 00OTaleHus

pyn).
/Cp/

10

J1.1

JI1.2J12.1J13.

2
012233

Pa3nen 2. Teoperuueckue
OCHOBBI OKYCKOBaHMSI
MPHUPOJAHOTO U
TeXHOTEHHOTO CHIPBS

2.1

2.1 TpeboBanus K
OKYCKOBaHHOMY TIPOIYKTY.
OCHOBBI ()OPMHUPOBAHUS
OKYCKOBAHHOT'O CBIPBSI.
OKHUCIUTENBHO-
BOCCTAaHOBHUTEJbHEIC
rpouecchl. XMMUUECKHE
peakiy B TBEpAOH (ase.
2.2 OCHOBBI CIIEKaHUS
JTUCTIEPCHBIX MaTEPUAJIOB.
Teepoodasnoe u
KHUIKO(pa3HOE CIICKaHNUE.
OCHOBBI TEOpUU CIOEBBIX
MPOLIECCOB.

2.3 T'opeHue ToIIMBa.
PacnnaBnenue muxTel 1
KPHCTAJUTH3AIIMS PACIUIABA.
/JTex/

JI1.1J12.1J13.

2
013233

2.2

Pacuer nokazarenei
ofarareHus Kelle3HbIX
pya /Tp/

JI1.1J12.1J13.

1J13.2
0102393

P5,P6,P

23

N3zyuenue Tem:

OcHOBBI (HOPMUPOBAHUS
OKYCKOBAHHOT'O CBIPBSI.
OKHCITUTENBHO-
BOCCTaHOBHTEIIbHBIC
npoLecchl. XUMUYECKHE
peaKiuy B TBEpIOH dase.
PacriiaBieHue mMxThl U
KPHCTAJUTU3AlIMs pacIliaBa.
/Cp/

10

JI1.1J12.1J13.

2
0103233

P1

Pasnen 3. TexnoJiorusi u
00opy10BaHue NMPOLECCOB
arjgoMepanuu
JKeJIE30PYAHOTO ChIPbS




3.1

Texnomnorus u 06opynoBaHue
MIPOLIECCOB arJoMepaLuu
JKEJIe30PYTHOTO ChIPhA

3.1 Cxema mporecca
aryiomepanui. XuMU4eCKUi
COCTaB M (U3MIECKUE
CBOMCTBA IINXTHI U €€
MOJTOTOBKA.

3.2 TexHonorus nporecca
MOJTy4eHHs arjaomepara.
Kontpons u ynpasneHue
npoueccoM. TexHuko-
9KOHOMHUYECKHUE NOKa3aTeIN
MIPOM3BO/ICTBA.

3.3 ®opmupoBaHue
arjiomeparta u ero
METaJUTypriudecKrue CBOHCTBA.
YrpaBneHue KauecTBOM
arsiomepara. [loBenenue
IIPUMECHBIX

a5eMeHToB. /JIek/

JI1.1J12.1J13.
2
01030233

32

Arnomepanus
JKENEe30pYAHOro ChIpbs /J1ab/

JI1.1J12.1J13.
2
013233

P1

33

MarepuanbHbIi U TETJIOBOH
6amanc arnonporiecca /I1p/

JI1.1J12.1J13.
1J13.2
013233

34

Nzyuenue Tem:

Kontpons u ynpasienue
nporeccoM. TeXHUKo-
HKOHOMHYECKHUE TOKa3aTeln
MIPOM3BOCTBA.
VYmpasieHue KauecTBOM
arnomeparta. Ilosenenue
MPUMECHBIX 2JIEMEHTOB.
KoncTpyknus u
obopyoBaHHe
arJoMepaIOHHBIX IIEXO0B.

/Cp/

10

JI1.1J12.1J13.
2
010233

3.5

BrlnonHeHNE KOHTPOJIBHON
paboTs! Ha Temy: "Pacuer
MaTepUaIbHOTO U TEIIOBOTO
6aranca arnomnpouecca” /Cp/

10

JI1.1J12.1J13.
1J13.2
012233

P5,P6,P
7

Paznen 4. TexHojiorus u
000py10BaHUeE NMPOLECCOB
NMPOM3BOJCTBA
JKeJ1e30PYAHBIX OKAThIIIeH

4.1

4.1 Cxema nporecca
IIPOM3BOACTBA OKATHILIEH.
dopmMupoBaHUE ChIPHIX
TpaHyJ.
BricokoremneparypHoe
ynpouHnenue. [loenenue
IIPUMECHBIX 3JIEMEHTOB.

4.2 TexHomoruyecKue
PEKUMBI IPOU3BOJICTBA
okarsleil. opMupoBaHue
OKATBHIIIEH U YIIPaBICHUE UX
KayecTBOM. TeXHUKO-
9KOHOMUYECKHUE NT0Ka3aTeIN
IIPOM3BO/ICTBA OKATHILIEH.
4.3 KoHCTpyKIIMH U
000pyIOBaHUE TPEAPUATHI
10 IPOU3BOJICTBY OKATBIIIECH.
/JTex/

JI1.1J12.1J13.
2
010233




4.2 TexHonmorus Npon3BOICTBA 1 JI1.1J12.1J13. P1,P2
okarsilteii /J1ad/ 2
313233
43 MartepuranbHbIi U TETI0BOU 1 JIT.1J12.1J13. P5,P6,P
6amaHC MPOU3BOACTBA 1J13.2 7
METaJUTyprUYeCKUX 212233
okarermeit /TTp/
4.4 Uzyuenue Tem: 10 JIT.1J12.1J13.
DopMUPOBAHKE OKATHILIEH U 2
yIpaBlIeHHE UX KaUeCTBOM. 212233
TeXHUKO-9KOHOMUUECKHE
MOKa3aTeNy POU3BOJICTBA
OKaThILIEH.
KoncTpykuuu u
000pyI0BaHNE TIPEATIPUATHI
0 TIPOU3BOICTBY OKATHIIIEH.
/Cp/
Pa3nen 5. TexnoJsiorust u
000py10BaHUeE NMPOLECCOB
NMPOU3BO/JCTBA
JKeJIe30PYAHBIX OPUKETOB
5.1 TexHonorus u o60pyaoBaHue 1 JI1.1J12.1J13.
MPOLIECCOB ITPOM3BOJICTBA 2
JKENE30PYJHBIX 019233
O6puketoB /Jlex/
5.2 Bpuxeruposanue pyn /J1ad/ 1 JI1.1J12.1J13. P3
2
313233
53 MartepranbHbIi U TETII0BOU 1 JIT.1J12.1J13. P6
GanaHc mpoLEeccoB 1J13.2
opuxeruposanus /I1p/ 313233
5.4 Uzyuenue Tem: 10 JIT.1JI2.1J13.
TexHoMOTHsS U 00OPYAOBaHNE 2
MPOLECCOB MPOU3BOACTBA 213233
JKETIC30PYAHBIX
opuketoB /Cp/
Pa3nen 6. Pecypco-
IKOJIOTHYEKHU e
XapaKTePUCTHKHA
TPOLECCOB MOATOTOBKH
ChIpbS
6.1 6.1 DKxoOanaHchl pa3InIHbBIX 1 JIT.1JI2.1J13.
CXEM MOATOTOBKHU CBIPbS. 2
CrtpyKTypa, 3Hepro3aTpar u 213253
OCHOBHBIC HAIIPABIICHUS
SHEprocOepex eHHs.
6.2 MarepuanocOepexenue u
PEIUKINHT MaTePUAJIOB.
DopmupOBaHUE BBIOPOCOB U
YTHIA3AIHS
MIPOU3BOJICTBCHHBIX OTXOJIOB.
/JTex/
6.2 Pecypco-skonornyexue 1 JIT.1J12.1J13. P7
XapaKTepUCTHUKU MPOLIECCOB 1J13.2
MOJITOTOBKH ChIphs /I1p/ 212233
6.3 6.1 Ctpykrypa, sHeprosarpar 10 JIT.1JI2.1J13.
Y OCHOBHBIE HaIIPaBICHUS 2
SHEprocOepex eHHs. 013233

6.2 ®opmupoBaHue
BBIOPOCOB M yTHITH3AIIUS
MPOU3BOACTBEHHBIX OTXOJIOB.

/Cp/




Pa3nen 7. Texnojiorus
JIOMEHHOM NJIABKMH:
npouecchbl HarpeBa u
BOCCTAHOBJICHUS
IIMXTOBBIX MATEPHAJIOB

7.1

7.1 Harpes u pazioxeHnue
KOMITOHEHTOB IITUXTBI.

D¢} dexkTHBHOCTH MPOTUIAaBKU
OKYCKOBaHHBIX MaTepHaJIOB.
7.2 TepmonuHamMuka
BOCCTaHOBJICHUSI XKeJie3a 13
OKCHJIOB M CJIOKHBIX
COEAMHEHUI MOHOOKCHIOM
yriiepoaa U BOJIOPOIOM.

7.3 BoccraHoBieHUe
OKCH/JIOB KeJe3a TBePAbIM
yraepoaoM. Peakiust
razupuKaIyy yriieposa.
IIpsamoe u Henpsamoe
BOCCTaHOBJICHHE B TOMEHHOM
TeYu.

7.4 BoccraHoBiIEHUE
KPEMHUS U MOTyUIeHUE
JIUTEHHBIX YYT'YHOB U
heppocuutyst.

7.5 BoccraHoBieHue
Maprasua 1 rnojiy4eHue
MapraHIOBUCTBIX YYTYHOB U
(heppomaprania B JOMEHHON
neyu.

BOCCTaHOBIIeHUS. /JIex/

JI1.1J12.1J13.
2
0102393

72

MarepuanbHbIH U TETIOBOM
GaaHC TOMEHHOM
mtaBku /Tlp/

JI1.1J12.1J13.
2
013233

P7

7.3

Nzyuenue Tem:
Boccranosienue dhocdopa,
TUTaHA,pPEIKUX U PACCESTHHBIX
3JIEMEHTOB B JJOMEHHOMH TICUH.
IloBenenue HuHKa, IIeJI0ueH
M TaJIOTCHOB B JOMCHHOM
TICYH.

Bnusinue pazBurus
MPOLIECCOB BOCCTAHOBIICHHS
Ha 3HEPro3aTparsl B
JIOMEHHOM TIeYH.

/Cp/

10

JI1.1J12.1J13.
2
01030233

7.4

Brimonnenne KOHTPONIbHOU
paboTs! Ha Temy: "Pacuer
MaTepHAIbHOTO U TEIJIOBOTO
OaJlaHca JOMEHHOM

miaBku" /Cp/

10

JI1.1J12.1J13.
2
012233

Pa3nen 8. ®opmupoBaHue
YyI'yHa U HLIaKa




8.1

8.1 HayrnepoxuBanue
xKesesa u (POPMUpPOBAHKE
yyryHa. KauectBo uyryHa.
dopmMupoBaHHE HJIAKA.
[IepBuunsle,
IIPOMEXYTOUYHbBIE U KOHEUHBIE
[UIAKH.

8.2 CpoiicTBa IILTaKOB.
BnusiHue 1u1akoBoro pexxuma
Ha TIOKa3aTelld JOMEHHON
TUTaBKH U KaU€CTBO UyTYHA.
Yrunuzanus 1akos.

8.3 TloBeneHue cepsl B
JIOMEHHOM TeYH.
TepMoanHaMHKa U KHHETHUKA
necynbpypanuy 4yryHa.
VYnpasneHue rnoseeHueM
cepbl B JIOMEHHOM MeYH.
/Jlex/

JI1.1J12.1J13.
2
01030233

8.2

Uzyuenue tem:

BrenomenHast o0paboTka
4YyryHa. ¥ 1aJeHUE Cephl,
tdhochopa, kpemHus U ap.
3JIEMEHTOB IIPY BHEJJOMCHHOM
00paboTKe YyTyHa.

/Cp/

10

JI1.1J12.1J13.
2
010233

Paznen 9. 'openue
TOIUINBA, TENJIOOOMEH B
cJioe, IBHKEHUE
MaTepUaJoB U ra3oB B
JIOMEHHOH nmeuyn

9.1

9.1 T'opeHue TOITMBA B TOpHE
neun. OKUCIUTENbHAs 30Ha.
CocTaB Ie4YHOro ra3a B TOpHE
U €ro U3MCHEHHUE M0 BBICOTE
neun. Teopernyeckas
TeMIeparypa TOpeHHs U
METOJBI €¢ KOHTPOJIS U
pacyeTsl.

9.2 TermooOMeH B TOMEHHO#
nieun. [ToHATHE «BOISHBIX
SKBHBAJICHTOB)» U METO/IBI
pacdera TeMIiepaTypHBIX
npoduei neau. O0mue u
30HaJIbHBIE TETJIOBBIC
0aJaHChl 1 METOIBI UX
pacuera.

9.3 JIBu:xeHuEe MaTepUaioB U
ra30B B IIAXTHBIX MeYax.
3aKOHOMEPHOCTH JIBIKCHUS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE
JIBIDKEHHEM Ta30BOT'O MTOTOKA.
IToBrIIIEHHOE HaBIECHUE
ra3oB B pabouem
pocTpaHcTBe. [IBmKeHne
pacIiaBoB.

/JTex/

JI1.1J12.1J13.
2
010233




9.2

Nzyuenue Tem:

l'openue TonnuBa B ropHe
neun. OKUCIUTENbHAs 30Ha.
CocTaB ne4HOrO ra3a B TOpHE
U ero U3MEeHEHHeE TI0 BBICOTE
neyu. TeopeTnueckas
TeMIeparypa TOpeHHs U
METOBI €€ KOHTPOJIS U
pacuersl.

TemnooOMeH B TOMEHHOM
nieun. [ToHsATHE «BOASHBIX
HKBUBAJICHTOB)» M METO/bI
pacuera TeMIepaTypHbIX
npoduei nean. O0mue u
30HaJIbHBIE TETJIOBBIC
GasaHChl 1 METOJIBI UX
pacuera.

9.3 JIBu:xeHMUEe MaTEpUaoB U
ra3oB B IIAXTHBIX MeYax.
3aKOHOMEPHOCTH JIBYIKEHUS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE
JIBIDKEHHEM Ta30BOT'O MTOTOKA.
IToBrIIIEHHOE HaBIECHUE
ra3oB B pabouem
MpOCTpaHCTBE. J[BrxKeHne
pacIiaBoB.

/Cp/

JI1.1J12.1J13.
2
01030233

Pazpgen 10.
PecypcocOepexenue,
JKOJIOTHA M TEXHHUKO-
IKOHOMHYECKHE
noKa3aTeJHu JOMEeHHOI
IJIaBKH

10.1

10.1 DHeproeMkocTs U
MaTepHaloeMKOCTh
JIOMEHHOT'0 TIPOM3BOICTBA.
10.2 OcHOBHBIE HanpaBlIeHUS
SHEProcOepeKEHHUS.

10.3 BayBanue
YTIIEPOCONSPIKAIIIIX
J100aBOK B TOPH TI€YH.

10.4 ®opmupoBanue
BBIOPOCOB B JIOMEHHOM ITEUH.
/JTex/

JI1.1J12.1J13.
2
013233

10.2

N3zyuenue tem:

D¢ dexkTuBHOCTH
nepepaboTKU TEXHOTEHHBIX U
OBITOBBIX OTXOJIOB, B TOM
YHCIIC U TOKCUYHEIX, B
JOMEHHOH IEYH.
TeXHHKO-3KOHOMHUYECKHE
IMOKa3aTeIu JOMCHHOM
IUIaBKH.

/Cp/

JI1.1J12.1J13.
2
0103233

Pa3nen 11. Koncrpykuus u
000py10BaHUE TOMEHHbIX
neveii M HeX0B




11.1 YerpoiicTBO JOMEHHBIX
neyeil. JIutelHslit ABOp.
Pynnsrit nBop.

11.2 [Mopaya nyThs 1
KOHCTPYKLUH
BOJIOHArpeBaTesei.

11.3 OuncTka JTOMEHHOTO
rasa. TpaHCIIOpPT 4yryHa U
maaka. Pa3auBoyHbIe
MAIIAHBI.

/J1ex/

JI1.1J12.1J13.
2
01030233

11.2

N3yyeHue komnexun
00pas1oB CHIPhIX MaTEPUAIOB
Y IPO/IYKTOB JIOMEHHOM
rwiaBku /J1a6/

JI1.1J12.1J13.
2
0103233

P4,P3,P
2,P1

N3zyuenue tem:
Opranuzanusi TOMEHHOI
IJIaBKH. MaTtemMaTH4ecKoe
OIHCAHUE JOMEHHOIO
mpoliecca U KOMIbIOTEPHOE
yIpaBJIeHHE MPOIIECCOM.
/Cp/

JI1.1J12.1J13.
2
0103233

11.4

Pacuer npodwis nomeHHON
neun /IIp/

JIT.1J12.1J13.
2
013233

P7

Brimonnenne kypcoBoit
pabotsr /Cp/

15

JI1.1J12.1J13.
2
012233

P1,P2,P
3,P4,P6,
P5,P7

Paznen 12. Texnojiorus u
odopy1oBaHue
BHEIOMEHHOT0 MOJIY4eHH s
YyryHa W ’kejie3a

12.1

7.1 Harpes u pa3znoxxeHue
KOMITOHEHTOB IIUXTHI.

D} ekTHBHOCTH MPOTUTIABKH
OKYCKOBaHHBIX MaTepHaJIOB.
7.2 TepMoaMHAMUKA
BOCCTaHOBJICHUSI XKeJle3a U3
OKCHJIOB M CJIOYKHBIX
COETUHEHUH MOHOOKCHJIOM
yraepoja u BOZOPOIOM.

7.3 BoccraHoBiieHue
OKCHJIOB KeJe3a TBEPIbIM
yriepoaoM. Peakus
ra3u(pUKanuy yriieposa.
IIpsmoe u Henpsmoe
BOCCTAHOBJIEHUE B IOMEHHOU
neyu.

7.4 BoccraHoBiieHUE
KPEMHUS 1 MOTyIeHUE
JUTEHHBIX YYTYHOB U
dbeppocuuIysl.

/JTex/

JI1.1J12.1J13.
2
0103233

12.2

N3zyuenue tem:
IMupodoproCcTs
CBE)KEBOCCTAHOBIICHHOTO
’Keie3a U METOMEI ee
nojasnenns. CBapuBacMOCTh
DxobasaHChl TPOLIECCOB
METaJLTYPIryH XKeJe3a.
AHanmu3 SHEPreTUYECKUX U
MaTepHalbHBIX 3aTpar.
BEIOPOCHI B OKPYKAIOIIYO
cpeny.

/Cp/

10

J1.1
JI1.2J12.1J13.
2
0103233




12.3 IToaroroBka K 3amure 3 15 JI1.1J12.1J13.
KypcoBoii pabotsl /Cp/ 1J13.2
D192 53
12.4  |3amura KypcoBoi 3 4 JIT.1J12.1J13. KM1
pabotsl /KP/ 1J13.2
2152 33
12.5 |IloaroroBka Kk 3kx3ameny /Cp/ 3 20 J1.1
JI1.2J12.1J13.
2
2152 33
12.6 | Dk3aMeH 1o TMCIUIIINHE 3 5 JI1.1 P1,P2,P
"Teopust 1 TEXHOIOTHS JI1.2J12.1J13. 3,P4,P5,
OKYCKOBaHUS CBIPbS U 1J13.2 P6,P7
JIOMEHHOT'O 215253
npou3BozacTBa" /IK3amen/
5. ®OHJI OHEHOYHbBIX MATEPUAJIOB
5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS
CaMOCTOSITEIbHOI MOATOTOBKH
Kon KonTponbsaoe 1'1{11;){01;6:5;;3(1)\4516: B
KM MepoTpUsTHC b pLI“ OMPOCHI 7151 IOATOTOBKH
KOMIIETEHIINI
KM1 KonTponbHas 1. Obu1as cxema TOMEHHOTO POU3BOICTBA.
pabora 2. Kenesnsie pyn u Mapranuesbie pyabpl. OCHOBHbIE MECTOPOXKICHHS

JKENIE3HBIX MapTaHIIEBBIX PYI.

3. Apobnenue xene3Hbix pyd. CriocoObl U CXeMbl JpOOIeHHsL.

4. KOHCTPYKLIMHU OCHOBHBIX THIIOB APOOHIIOK U MapaMeTpbl UX paboTHL.
5. M3menpueHne MaTtepuanoB. Cxema paOoThI IAPOBO METEHUIIBI.
6. 'poxouenne u knaccupukanms. CoupanbHbINA KITaCCUPHUKATOP.
7. OboraiieHue >KeNe3HbIX py/I.

8. O0XMHT IUXTOBBIX MATEPUATIOB.

9. VcpenHeHre MUXTOBBIX MaTEPUaIoB.

10. ArsoMepanust IUXTHI K CIIEKAHUIO.

11. IIpornecc criekanus arioMepaTa Ha arjiojieHTe.

12. TIpon3BOICTBO METAITYPrHUECKUX OKATHIIIEH.

13. BpukerupoBaHue.

14. TIponecc xokcoBanus. KauectBo Kokca. 3aMeHUTENN
METaJUTyprHYeCKOT0 KOKca.

15. JIBmkeHHe NIMXTOBBIX MaTEPHAJIOB B JOMEHHOH IIeUH.

16. Ilopsinok 3arpy3Kku MaTepuagoB B JOMEHHYIO 11€Yb.




KM2

DK3aMeH

1. XKene3Hble pyIpl: OCHOBHBIE HX MUHEPAIIbI, XapaKTEPUCTUKH,
MECTOPOXKACHUSL.

2. Jlpobnenue, rpoXodeHUe, U3MENbUCHUE KIacCHUKAITHSL.

3. OboraieHue KeNe3HbIX Py KIacCu(pUKanus crocoOoB, TOKa3aTeNu
o0oraieHnys, MarHuTHas cenaparys.

4. O0XHUT MIUXTOBBIX MaTEPUAJIOB, Pa3I0KeHNE KapOOHATHBIX
COCAMHEHUH.

5. Arnomepanus >KeNe3HbIX pya.

6. IIpon3BOACTBO METAUTYPIUIECKUX OKAThIILIEH.

7. IIpOM3BOACTBO METALTYPIHYECKOTO KOKCA.

8. KauecTBO KOKCa: OCHOBHBIE [T0OKA3aTENH.

9. Obm1as cxema JOMEHHOTO POU3BOICTBA.

10. 3arpy3ouHble yCTpOiCTBa JOMEHHBIX reueil. Pacripenenenue
MIMXTOBBIX MaTEPHAJIOB HA KOJIOIITHHUKE.

11. T'a30BBIN NOTOK JOMEHHOI ITEYH.

12. ®U3UKO — XMMUYECKHUE OCHOBBI BOCCTAHOBUTEIBHBIX IIPOLIECCOB.
13. MexaHU3M U KUHETHKA BOCCTAHOBIICHUSI OKCUOB JKele3a ra3aMu.
14. BoccTaHOBIIEHHE OKCUOB JKeJie3a OKCUIOM YTiIepoJia M BOAOPOIOM.
15. BoccraHOBIIEHHE OKCUOB JKEJI€3a YIJIEPOAOM CpaBHEHHE MPSIMOTrO
1 HENPSMOTO BUJIOB BOCCTaHOBJICHHUS.

16. BoccraHoBJIeHHE U3 OKCHIIOB KpeMHUsI, Maprania, ¢hochopa,
XpoMa, TUTaHa, BaHaIUs U APYTHX DJIEMEHTOB.

17. HayriepoxxuBaHue KeJie3a 1 00pa3oBaHue YyTryHa.

18. lecynbdyparys 4yryHa B IIpOIecce JOMEHHOI TUTaBKH, BHEIICUHEIE
CTIOCOOB!I IecyNIb(ypaIiy YyTyHa.

19. Okucnenue COCTaBHBIX YacTeH UyTyHa U UX MOBTOPHOE
BOCCTaHOBJICHHE.

20. MeTozabl MHTEHCH(HUKAIINH JOMEHHOTO ITPOIiecca: HarpeB Iy Ths,
YBIIQXHEHUE Ty Thsl.

21. MeToabl MHTEHCU(HUKALIIH JOMEHHOTO ITpoLecca: odoramieHue
JYThsI KACIIOPOJIOM, TTOBBIIIICHNE JTABICHHS.

22. IIpoayKThl JOMEHHOH IJIaBKU.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MbIX 110 AucuuiinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

Kox Haspanue IIpoBepsiemble
WH/IUKaTOPbI Copneprxanue paboTbl
pabotsl pabotsl .
KOMITETEHIIH
P1 JlaGoparo 1. OxapakTepusyiiTe npoueccsl IpoOIeHUsI U U3MENIbYECHUS, B UeEM
pHast pabora Nel COCTOSIT MX OTIIUYHUS.
Jpobnenne u 2. Kak xmaccupuIupyoTcs pyIHbIe MaTepHabI IT0 TBEPAOCTH H, KaKHe
H3MeNbYCHUE CYILIECTBYIOT THIIOTE3bI JpOOIeHus?
MaTepHuaoB 3. Ilepeuncnute OCHOBHBIE CIIOCOOBI APOOIIEHHS, THIIBI IPOOUIIOK, UX
MPENMYIIEeCTBA M HEJOCTATKH.
4. Kakue cxeMsl ApoOIeHNS I N3METbUCHUS IPUMEHSIOTCS B YePHOM
MeTauTyprun?
5. IlepeuncanTe OCHOBHBIC THITHI MEJFHHIL M IalTE HX XapaKTEPUCTHUKY.
6. HazoBuTE CXEMBI PyIHOTO CAMOHN3MENBUCHNUS, CPABHATE UX TEXHUKO-
9KOHOMHYECKHE TIOKA3aTeINH.
P2 Jlaboparo 1. Ilepeuncnute OCHOBHBIE CIOCOOBI O0OTAIIEHHUS JKENE3HBIX U
pHast paborta Ne2 MapraHieBbIX py/I.
OOGoraimexue 2. HazoBuTE OCHOBHBIE MMOKa3aTeN 00OTAIICHHUS, B YeM COCTOUT X
JKETIe3HBIX Py ¢usmueckuil cMbICT.
MarHuTHOH 3. OxapakTepu3yiTe TEXHOIOTUIO O0OTalleHUs JKEeNE3HBIX PY,
cenapanuei MarHuTHOH cenapanuei.

4. KakumM o6pa3om MOXKHO oboramats MAarHUTHON cenapanueit
HEMarHUTHBIE ¥ CIIa0OMarHUTHBIE JKeJIe3HbIe Py/ibl?

5. Kakue mpenMmyIecTBa IMeeT MOKpasi MarHUTHAs! CeTIapaliii 110
CpPaBHEHUIO C CyXou?

6. KakuMu TeXHOJIOTHIECKUMH TTapaMeTpaMH MOXKHO KOHTPOJIUPOBATh
Y N3MEHATH [OKa3aTelH! Ipolecca 000raleHust MarHUTHOH
cenapanuei?




P3 JlabopaTopHas 1. laiiTe onpenencHue TEPMUHY «arjIoOMepaLusy.
pabora Ne3 2. HazoBuTE OCHOBHBIE KOMIIOHEHTBI arJIOMEPALIMOHHON IMUXTHI U
ArnomMepanus NEPEUUCIIUTE ITAMBI €€ TOATOTOBKH K CIIEKaHHIO.
JKENIE30PYAHOTO 3. HazoBute (haxTopsl, BIHSIOMNE HA CKOPOCTh CIIEKAHHS ariIoMepara.
CBIPbS 4. o xaxuM npuarHaM GOPMHUPYIOTCS 30HBI KOHAEHCAIUU U
nepeyBIaKHEHHs B IIPoLiecce CIIEKaHus arinoMepaTa’?
5. JlaiiTe XapaKTepHCTHUKY OCHOBHBIX (DM3MKO-XHUMHUYECKHX MPOIECCOB,
MPOUCXOISIINX MPU (GOPMHUPOBAHUM CTPYKTYPHI arIoMepara.
6. TTouemy HIKHUI cII0H arjoMepara Moy4aercsi oiee oIuIaBICHHbIM,
HECMOTPS Ha PAaBHOMEPHOCTh paclpeielieHHs TOIUIMBA B arjomuxTe?
P4 JlabopaTopHas 1. TaiiTe onpenencHye NOHATUIO Ta30IIPOHUIIAEMOCTD ArJIOIIUXTHI.
pabota Ne4 2. Kaxue ¢axTopsl B HanOOoMbIIeH CTEIEHH BIUSIOT HA
l'azonponnnaemMoctsb ra30MpPOHUIAEMOCTb arIOIIHUXThI?
arJIoMepaIioHHOM 3. [ToueMy ¢ yBeJIM4eHUEM BO3BpaTa B PyIHON CMECH YMEHBILAETCS
LIUXThI pacxoj n3BecTHsAKA?
4. Ilouemy IPOU3BOJUTENHHOCTD ArIOMAIIMHBI 3aBUCHT OT
ra30NpOHUIAEMOCTH IUXTHI?
5. Kakas BIa)KHOCTB arJIOMNXTHI CIUTACTCS ONTUMAIBHOMN?
P5 [IpakTuueckas 1. Ompenenenue arjaoMepanuu.
pabota Nel 2. KOMIOHEHTEI arinoMepanuoHHO MINXTHL
Pacuer 3. Peakuuu npoTeKaromue Ipyu arjJoCceKaHuu.
MaTepHaIbHOTO U 4. CrocoOBI MHTEHCHU(HKAITIH arJIoNporecca.
TEIJIOBOTO GATaHCOB
arjornpoliecca
P6 ITpakTHueckas 1. Ompenenenue mpouecca MPOU3BOACTBA METATY PrHUECKUX
paborta Ne2 OKATBIIIEH.
Pacuer 2. KOMIOHEHTHI HIUXTHI IJIS1 OKATHIIIEH.
MaTepUaIbHOrO U 3. Peakuu npoTeKkaronye npyu CrieKaHUK OKaThILIEH.
TEIIOBOTO OAJIaHCOB 4. IToka3aTenu KayecTBa OKATHIILIEH.
IIPOM3BOACTBA
OKAaTBIILEH.
P7 IIpakTuue 1. OcHOBHBIE MUHEPATIBI KETIE3HBIX PYI.

ckast pabora Ne3
Pacuer
MaTepHaIbHOTO U
TEIJI0BOro OanaHCcoB
JIOMEHHOM IUIaBKH.

2. CpaBHEHHE IPOLIECCOB MPSIMOTO U HEMPSIMOT0 BOCCTAHOBIICHHUS.
3. [loBenenue cepobl B JOMEHHOM MJIaBKU.

4. Pa3noxenne kapOOHATHBIX COSANHEHHH.

5. Ilporueccrl nutakooOpa3oBaHus B JOMEHHOH MJIaBKH.

6. CrtiocoOBI MHTEHCH(DHUKANY TOMESHHOM TUTABKH.




5.3. OneHoYHBIE MaTepuaJibl, HCNIOJIb3yEMbI€E JIfl JK3aMEHa (onnca}me 6I/IJ'IeTOB, TECTOB M T.l'[.)

IIpomexxyTouHast aTTecTanus mo Y /[ ocyliecTBIseTcs Py UCTIONB30BAHUY CIEAYIONMINX 00s3aTeIbHBIX (OPM KOHTPOJIS:

1) BeimonmHeHue u 3aIuTa KypcoBoi paboThI B YCTHO# (hopMe IO KOHTPOJIBHBIM BOIIPOCAM U 3aJaHUSM, UITH B BHIC
KOMIIBIOTEPHOT'O TECTUPOBAHUS 110 TECTOBBIM 3asiaHusiM B cpeae LMS Canvas (IIK-1. 1-31, V1, B1; I[IK-2. 1-31, V1, B1; [1K-5. 1-
31, V1, B1; [IK-6. 1-31, V1, B1). TecTs ans 3amuTsl KypcoBO# paboThI reHepupyroTcs cuctemoir LMS Canvas u3 6aHka
TECTOBBIX BOMPOCOB U 3aJaHui. TecT cocTOUT u3 8 TeopeTHdecKrux BonpocoB (1 0a 3a mpaBUIIbHBINA OTBET) U 2-X 3a1a4 (5 Oamna
3a MpaBWIbHBIN OTBET). Bpems npoxoskJeHus Tecta orpaHu4eHo - 20 MUHYT.

2) DKk3aMeH, KOTOPhI MOXET IPOBOIUTCS B YCTHON ()OopMe 10 OMteTaM, BKITFOYAIOIIUM TEOPETUIECKUE BOPOCHI U 3a]1a4H,
OXBAaTBIBAIOIIIHE BCE pa3ens! Y JI, uiam B TeCTOBOM (opMe MO TeCTOBBIM 3a1aHusaM B cpege LMS Canvas (TIK-1. 1-31, V1, B1; TIK-
2.1-31, V1, B1; TIK-5. 1-31, V1, B1; T[IK-6. 1-31, V1, B1).

Hwxe npencrasiien o6pasel 9k3aMEHAIIMOHHOTO OMiIeTa, MPOBOAMMOTO B YCTHOH (opme.

MuHuCcTepCcTBO HayKU | BbIciero oopa3oBanus Poccuiickoit @enepaunu

(enepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHUE BBICIIETO 00pa30BaHHs
«HanuoHnanbHbI# HccaeoBaTeabCKuil TexHomornaeckuid yauusepeurer «MUCuCx»
HOBOTPOULIKWI ®UITAAIT

Kadenpa meranaypruueckux TeXHONOTUI U 000pyI0BaHUS

SK3AMEHALIMOHHBIN BUJIET Ne 0

JucrumnmHa: «Teoprs 1 TeXHOJIOTHS OKYCKOBAaHHS CHIPBS U JIOMEHHOTO TIPOMN3BOACTBAY
Hanpasnenue noarorosku 6axanaspos: 22.03.02 «MeTtammyprus»

IMpodwmite moAroTOBKU: «MeTauTyprisi YepHBIX METaJLIOB)

®dopma 00yUeHHs: OuHAas

®dopma npoBeICHNS SK3aMEHA: yCTHAs

1 Bompoc. J[BrkeHNe NIMXTOBBIX MATEPUATIOB B IOMEHHO# Meun. [IpruauHbI OMyCKaHWs NMUXTHI. [IBIDKEHHE MaTEpUAIOB B HIDKHEH
YacTH JIOMEHHOM 1eyH.

2 Bompoc. OOpa3oBaHue 1IIaKa U €ro polib B JOMEHHOM Iporiecce. [lepBruuHbIe, MPOMEXKYTOUHBIE U KOHEUHBIE IIUTAKH.

3anava. Temneparypa uyryHa causuiiack ¢ 1500 °C go 1470°C. Ckonbko yriepoaa Beyienutcst B 100—ToHHOM KOBIIIE, €CITH
MPUHSATH, YTO YYTYH SBIISETCS HACHIIIEHHBIM PACTBOPOM YTIIepoJia B kenese?

CocTaBWiI JOLEHT E.B. bparkoBckuii
3aB. kagpenpoit MTuO A.H. lllanosasnos

TecTsl A5 5K3aMeHa reHepupytorcst cuctemoit LMS Canvas 3 6aHKa TeCTOBBIX BONPOCOB U 3agaHuid. Tect coctouT u3 20
TEOpEeTHYECKHX BOIpocos (1 Oayur 3a mpaBUIIBHBIN OTBET) U 4-X 3a1a4 (5 Oania 3a NpaBUIIbHBIN 0TBET). Bpems npoxoxxaeHus tecta
orpaHuyeHo - 40 MUHYT.




5.4. MeToauka OLIeHKH 0CBOCHHS AMCUMILIMHBI (Moayas, npakTuku. HAP)

Kpurepun oreHKH 3alIUTI OTUYETOB MO Ja00PaTOPHBIM paboTaM

«3a4YTEHOY - BBITIOJHEHBI BCE 3aJaHUs 1a00paTOpHOIl paboThl, CTyA€HT OTBETHI HA BCE KOHTPOIBHBIE BOIPOCHI

«HE 3a4TEHO) - CTYJICHT HE BHIITOJIHII MJIH BRIIIOIHIII HEMPABIIIEHO 3a/JaHUs 1a00paTOpHOI paboTHI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH FJIM HE OTBETIII HA KOHTPOJIBHBIE BOIIPOCH.

KpuTepnu OIieHKH 3alIUTH KypcoBOi pabOTHI B yCTHOI (opme

«OTaHO» - paboTa CONEP KUT IPaMOTHO M3II0KEHHYIO PACUeTHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIMOOK B pacuerax,
JIOTHYHBIM U TIOCJIEIOBATEIBHBIM U3JIOKEHHEM MaTepraa B MOsICHUTENbHOHN yacTu. [Ipu 3ammre paboThl CTYAEHT MTOKAa3bIBAeT
rITyOOKHE 3HAHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET PaCYCTHBIMH JaHHBIMU; JICTKO OTBEYAECT Ha IIOCTABICHHBIC BOIIPOCHL.
«Xopomo» - paboTa CONepKUT I'PaMOTHO H3JIOKEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIMOOK B pacyerax,
JIOTHYHBIM M TIOCJIEIOBATEIBHBIM U3JIOKEHHEM MaTepraa B MOsICHUTENbHOHN yacTh. [Ipu 3amure paboThl CTYIEHT MTOKa3bIBaeT
3HAHUS BOIIPOCOB TEMbI; 0€3 0COOBIX 3aTPyJHEHHI OTBEYACT HAa MOCTABICHHBIC BOIPOCHL.

«Y IOBJICTBOPUTEIBHOY» - pabOoTa COAEPKHUT pacyeTHYIO 0a3y, XapaKTepu3yeTcs HaJIMIHeM OTACIBHBIX OMIMOOK B pacuyerax. [Ipu
3aIINUTE CTYAEHT IPOSBIIAET HEYBEPEHHOCTD, TIOKA3BIBACT C1a00e 3HAHUE BOIPOCOB TEMBI, HE 1T MOJIHOTO, apTYMEHTHPOBAHHOTO
OTBETA HA 33/IaHHBIE BOMPOCHIL.

«HeynoBneTBopuTenbHOY - paboTa HE COAEPKUT pacyeTHYIO Oa3y, He OTBeYaeT TPEOOBAHUIM, H3JI0)KEHHBIM B METOJHYCCKUX
YKa3aHUIX, IMEET 3HAUUTEITLHBIC OIMOKK B pacdeTax. [Ipu 3amiure CTyACHT 3aTPYIHIETCS OTBEYATh Ha MMOCTABICHHBIC BOPOCHI 10
TeMe, He 3HaeT TEOPHH BOIIPOCaA, IIPU OTBETE JAOMYCKACT CYIIECTBCHHBIC OIMTHOKH.

Kputepun 3ammTsl KypcoBoit paboTsl B ()opMe TECTHPOBAHMS:

«OTmmaHOY - omydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHITIOIHEHNH TECTA 33 PErIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyuerue ot 75 10 90 % 6aioB 1Mo TeCTy IpH BHINOIHEHUU TECTA 3@ PErIaMEHTHPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY - ModyudeHue ot 50 10 75 % 6ansoB Mo TeCTy NPHU BHIIOTHEHHH TECTA 3@ PErJIaMEHTHPOBAaHHOE BpeMs
«HeynoBnerBopuTensHO» - moxydeHne Menee 50 % 0aiuioB mo Tecty

Kputepuu onieHKH 5k3aMeHa B yCTHOH Gopme:

«OTINYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIE TEOPETHUYECKUE 3HAHUS, BIaAEET TEPMUHONIOTHEH, IENIaeT apryMEeHTUPOBaHHbIE
BBIBOZIBI M 0000IIEHNS, IPUBOIUT MIPUMEPEI, TIOKa3bIBAET CBOOOTHOE BIIaACHHE MOHOJIOTHYECKOH PEUbI0 M CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOYHSIOIUE BOIIPOCHL.

«XOopomoy - CTYAEHT AEMOHCTPUPYET NPOUHbIE TEOPETUUECKUE 3HAHUS, BIaJieeT TEPMHUHONOTHEN, AenaeT apI'yMEeHTUPOBaHHbIE
BBIBOJIBI M 00OOIICHHUS, IPUBOIUT MPUMEPEI, HO IIPU STOM JeTaeT HeCyIIeCTBEHHbIEC OIHUOKH, KOTOPBIE OBICTPO UCTIPABIISIET
CaMOCTOSITEIbHO UM IIPU HE3HAYUTEIBHOW KOPPEKLUH [IPENOJABATEIIEM.

«Y IOBIETBOPUTENBHOY» - CTYAEHT JEMOHCTPUPYET HErTyOOKHe TeopeTUIeCKIe 3HAHUS, IPOsBIILeT cabo copMUpoBaHHbIE
HaBBIKY aHaNN3a SIBJICHUH 1 MPOLECCOB, HEJOCTATOYHOE YMEHHE JIeNaTh apryMEHTUPOBAaHHbIE BEIBOJIBI M IPUBOAUTH IPUMEPEL,
MOKa3bIBacT HE JOCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U OCIIEA0BATEIbHOCTBIO H3II0KEHHS, JIEIAcT
OIIMOKH, KOTOPBIE MOXET HCIPABUTh TOIBKO NMPH KOPPEKIIUH MPEIIO1aBaTeIeM.

«HeynoBneTBOpUTENBHO» - CTYIEHT JEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEAMETa, HE yMEET JeNaTh
apryMeHTHPOBaHHbIE BBIBOJIbI U IPUBOAUTH IPUMEPBI, HE BIIaJIeET TEPMUHOJIOIHEHN, IPOSIBIIIET OTCYTCTBUE JIOTUYHOCTH U
MIOCJIC/IOBAaTENEHOCTHIO M3JI0KEHHS, JIeNIaeT ONIMOKH, KOTOPHIE HE MOXKET MCIIPABHUTh JaXke IIPH KOPPEKIINH IIPETIojaBaTesIeM.

Kputepun oneHkn 5k3aMeHa B )opMe KOMIBIOTEPHOTO TECTUPOBAHUS:

«OTmmaHOY - momydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHIIIOIHEHNH TECTA 33 PErIIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyderue ot 75 10 90 % 6aioB Mo TeCTy IpH BHIIOIHEHUU TECTA 3@ PErIaMEHTUPOBAHHOE BPEMs

«Y IOBIETBOPUTENBHOY - MoXyueHue ot 50 10 75 % 6ansoB Mo TECTy NPH BBITOTHEHHH TECTA 3@ PErIaMEHTHPOBAHHOE BpeMs
«HeynoenerBopuTensHO» - moxydeHne MeHee 50 % 0ainioB mo Tecty

6. YHEBHO-METOANYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas qutepartypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec
J1.1 |[KOcodu= 10.C,, Meramnyprus xenesa: M.: UKII «Akanemxnura», 2007,
ITamkos H.®. Vuebuuk
JI1.2 | JLU. Jleontses, FO.C. | ChipbeBas u ToruinBHas 6a3za UKL «Axanemxaura», 2007,
HOcowun, T.A. YepHOW MeTaJUTypruu: y4eOHoe
Maueimesa u 1ip. nocoOue AJisl By30B

6.1.2. /lonosiHuTEIBHAS JIUTEPATYpPa

ABTODBI, COCTaBUTENTH 3arnaBue Bubmmorexa M3narenscTBoO, TOI, 311. anpec
J12.1 | A.C.Tumodeesa. DKCTpaKIHsI YEPHBIX METAJIIIOB Crapsrit Ockon: THT, 2016,
T.B.Hukurdyenko U3 NIPUPOJHOTIO U

TEXHOT'€HHOTO CBHIPbSL:
ITpakTukym




6.1.3. MeTronuueckue pa3padoTku

ABTODBI, COCTaBUTEIH 3ariaBue

bubnuoreka WznarenbcTBO, TOM, 3I1. aipec

JI3.1 | E.B.BparkoBckuii, Pacuet cocTaBa IIMXTEI, H® HUTY "MHUCuC", 2020,
A.H.IITamoBasos, MaTepUAITLHOTO U TEIJIOBOTO http://elibrary.misis.ru, www.nf.misis.ru
A.B.3aBoasHbII 0amaHCcOB JOMEHHOTO

nporuecca: Meroauyeckoe
yKa3aHUsI IS BBITOJTHEHUE
KypCOBOH paboThI
JI3.2 | E.B. bparkoBckuii "Teopusi U TEXHOJIOTHS Hosorpounx: HO HUTY "MUCuC",
A.B. 3aBosHbIit OKYCKOBAHHUS CBIPbS U 2020, http://elibrary.misis.ru/
JIOMEHHOr'0 IPOU3BOACTBA",
"DKCTpaKIysl YEPHBIX
METAJUIOB U3 IPUPOIHOTO
ceipbs": IABOPATOPHbBIN
IMPAKTUKYM
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKANMOHHOM ceTu «UHTEepHeT»
31 |Caiitr HO HUTY "MHUCuC" www.nf.misis.ru
52 |HOB HUTY "MUCuC" www.elibrary.misis.ru
73 | Poccuiickas Hay4dHas SIEKTPOHHAS OMOJIMOTEKa www.elibrary.ru
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
I1.1 |AnruBupyc Kaspersky Endpoint Security amst 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenwue OcHauienue
210 VYuebHas  ayamropus i 3aHATHH | Kommekt yueOHOM MebGenmn Ha 44 mMecT i oOydarommxcs,
JIEKITHOHHOTO THIIA, MpakTUIeCKuX | |  cTalMoHApHBIA KOMIBIOTEp Ui TPErojaBaTesst ¢
3aHATHI BBIXO/IOM B HHTEPHET, [IPOCKTOP, KpaH HACTCHHBIH, TOCKa
ayAUTOpHAs MeJIoBas, BeO Kamepa, KOJIOHKH,
nmuneH3uonHsle  mporpammbl - MS - Office, MS  Teams,
anTuBupyc Dr.Web.
213 VYuebnas naboparopus | Kommekr ydueOHoi Mebenu Ha 16 MecT uis 00ydaromuxcs,
"MarepuanoseneHue" J0CKa ayJUTOpHast MeJIoBas, MUKPOCKOII
"MartepuasnoBecHue u TexHosorus | metayiorpapuuecknii METAM JIB-41, 6 1mT., ycTaHOBKa
KOHCTPYKIIMOHHBIX MaTepHasioB" JUIS  IPOOJICHWUST W WCIBITAaHHA Ha MPOYHOCTH PYIAHBIX
MaTepuaioB ¢ 2 KOKWIAMH JUIS OTJIHMBKH OOpasloB U
THIIPaBIMYECKUM IpeccoM ¢ 2 mpecc-popmamu, Kamepa
CM3-U3-3154C-CS (co maypom USB 3.0 u xoHTposiepom
USB), numg-ycTanoBka it 00padOTKH METaIIIOB.
215 VYuebnas nabopatopus "O6pabotka | Kommiekr  yueOHOM  mebenm Ha 24 Mecta s
METaJJIOB JaBJICHHEM" 00yJaroImMXCsl, MAKET IPOKATHOTO CTaHa.
216 VY4eOHas abopaTopus KomrmiekT yaeOHO#M Mebenu Ha 12 MecT A 00ydarommxcs,

1 crarpoHapHBIH KOMITBIOTEp, JIAOOPATOPHS TEIIOTEXHUKH
U TEpMOAWHAMHUKH, JaOOpPATOPHBIA CTEHI AN H3y4eHHs
NPUHIMIIOB NIPe0o0pa3oBaHUsl M W3MEPEHUsl [JaBJICHUs,
pacxofa JKUAKOCTH, BO3yXa, TOPEIIKU 3KEKIIMOHHBIE.

8. METOJUYECKHUE YKA3AHUSA /I OBYYAIOIIIUXCSA

HHSI yCemHoro yCBOCHUA TCOPETUICCKOI0 MaTepuaja HCO6XOI[I/IMO PEryIsipHO MOCCIIATh JICKIIUH, [ICPCUNTLIBATH JICKHI/IOHHI)Iﬁ
MaTepural, 3SHAYUTCIIbHOC BHUMAHNC YACIATh CAMOCTOATCIIbBHOMY U3YUCHUIO TUCITUTUINHBI.
HporpaMMa JUCHUIITIMHBI BKIHOYACT JICKIIUOHHBIC, TPAKTUYCCKUE 3aHATHA U Ha60paT0pHLI€ 3aHATHS, BBIIIOJTHCHHUE KprOBOﬁ

paboTHI.

ITonroroBka k 3K3aMeHy 10 AUCLUILIMHE 3aK/II0UAeTCsA B U3YUEHUHN TEOPETUUECKOr0 MaTepraa 10 KOHCIIEKTaM JIEKIUH,
UCTOYHHMKAM OCHOBHOH U JJOIOITHUTEIBHOM JINTEPATYPBHI.
Yr0oOBI BaM OBLIO HHTEPECHEE M3YyYaTh METALTYPrHYECKHE JUCIUIUIMHBL, TIPOCIEKUBATh UX B3aMOCBSA3b C BaIlel
CTIEIHATBHOCTHIO, HEOOXOANMO ITOCTOSHHO PACIIHPSTH CBOH KPyro3op, B 4eM OOJIBIIYIO IIOMOIIb MOXKET OKa3aTh MepHOIMIecKas
nuTeparypa: xKypHaisl «3BecTus By30B. UepHas MeTayprusy, «Metamtypr» u «CTanby.

PexoMeHmaImy 1Mo 0OCBOSHHIO TUCIUILIMHEI B TUCTAaHIIMOHHON (popMe TTOCPECTBOM IIEKTPOHHOH HH(OPMAITOHHO-
obpasosarensHOit cpexst HUTY «MUCuC» (OMOC), uacThio KOTOPO HEMOCPEACTBEHHO NPEIHA3HAUYCHHOH IS OCYIIECTBICHUS
00pa3oBaTeNbHOro Mpoliecca sABiseTcs DNeKTPOHHbINH 00pa3oBaTenbHbli pecypc LMS Canvas.




LMS Canvas ucrnons3yercs IpenMyIIeCTBEHHO I aCHHXPOHHOTO B3aUMOJCHCTBUS MEXIY YUaCTHUKaMU 00pa30BaTeIbHOIO
npolecca NoCpecTBOM ceTH «HTepHeT».

Y0051 3¢ GEeKTHBHO UCTIONB30BaTh Bo3MOkHOCTH LMS Canvas, a COOTBETCTBEHHO ¥ YCIIETITHO OCBOUTH AUCIHUILTHHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, VIS Uero cIeayeT HepeiTH 0 CChUIKE, BBIIABAEMOI COTPYIHHKAMH JeKaHATA HIIH
npenojasareneM. JIOTHH U maponb A PErUCTPaluy U paboTe C KypcoM COBIAJaeT ¢ JIOTHHOM U IapojieM OT TMYHOro KaOHHeTa
HUTY MUCuC;

2)B pyOpuke «B Haga10» 03HAKOMHTECS C COIEPKAHNEM Kypca, BOIIPOCAMH JUISL CAMOCTOSTEINBHOH ITOJTOTOBKH, YCIOBHAMH
JIOIyCKa K aTTecTaluu, (PopMoi MPOMeXyTOUHOI aTTeCTAINH (3a4eT/3K3aMeH), KPUTEpUsIMU OIIEHUBAHUSA U JP.;

3)B pyOpuke « Moy, 3aX0/s B COOTBETCTBYIOLINE Pa3/Iebl H3yuaTh ydeOHbIe MaTepHabl, pa3MelIeHHbIE IpenoaaBareneM. B
T.4. TIOJIb30BAThCS JIUTEPATYPOH, PEKOMEHIOBaHHOH MPETIOAABATEIIEM, TIEPEXO/S 10 CCHUIKAM;

4)B pyOpuke «bubIHOTEKa» BO3MOXKHO IMOAOMPATH IS BRIIIOTHEHUS MIMCBMEHHBIX Pa00T (KOHTPOJIBHEIE, IOMAIITHNAE PAOOTEHI,
KypCcOBbIe pabOTBI/TIPOEKTHI) TUTEPATYPY, pazmeriennyo B 9bC HUTY «MUCuC;

5)B pyOpuKe «3aJaHusD Hy>KHO 03HAKOMHTBCS C COZICP>KaHUEM 3a/IaHusl K IIMCBMEHHON paboTe, CPOKaMH CIauH, KpUTEPHIMHU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOIHUTH PabOTY(BI), HOATPY3HUTH 311€Ch JKe IS MPoBepKH. Ecii paboTa comepKUT PHCYHKH,
(hopMyIIBI, TO C IETBI0 COXPAaHEHUsS (POPMATHPOBAHUS €€ HYKHO HOArpyxats B pdf dpopmare.

Pabora, moarpy»xaemas Ajsi IPOBEPKH, HOJKHA:

- coIepIKaTh BCE CTPYKTYPHBIE AJIEMEHTHI: THTYJIBHBIN JINCT, BBEICHNE, OCHOBHYIO YacTh, 3aKIIIOUCHHE, CIIICOK HCTOYHUKOB,
HPUIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSAMHU.

[IpenonaBateib B TEYEHHE YCTAHOBICHHOTIO CpOKa (He OoJiee JecsITH JHEH) MpoBepsieT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEleH3nI0. B Hell 0H yka3pIBaeT Kak IOJIOKUTEIBHEIE CTOPOHBI paOOTHI, Tak 3aMe4aHM. [Ipy HaIWIUn B perieH3un
3aMe4YaHUH U peKOMEeHJaluil, Hy>KHO BHECTH IIOIIPAaBKH B paboTy, MOATPY3UTh €€ 3aHOBO IS TOBTOPHOM mposepku. [Ipu aTom
B&)KHO CJIEAUTH 32 CPOKAMHU, B TEUEHHE KOTOPBIX JOMKHO OBITH BBIMOIHEHO 3a/aHue. IIpy HapyIIeHHH CPOKOB, yKa3aHHBIX
HPETIoiaBaTeIeM BO3ZMOKHOCTD IO PY3HUTh PaOOTy OCTaeTCsl, HO CHCTEMA BBIBOIHUT COOOIICHHE O HapyLIEHHH CpoKoB. I1o
OKOHYAaHUH CEMECTpa IMOATPY3UTh PabOTy HE MOIyIHTCS;

6)B pyOpuke «TecTb» IPOWTH TECTOBBIE 33/1aHUsI, OCBOUB COOTBETCTBYIOIMI MaTepuall, pa3MelleHHbIH B pyOprke « Momynmny;
7)B pyOprke « OLEHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOpuke «OOBABICHND YUTATH OOBSIBICHI, pa3MeIlacMble IPENoAaBaTeNIeM, 1aBaTh 00PATHYIO CBA3E;

9)B pyOpuKe «OOCyXKICHUD CO3/1aBaTh OOCYKICHUS U y9aCTBOBAaTh B HUX (00CYkKIaroTCs 00IMME MOMEHTHI, BBI3BIBAIOIIHE
BOIPOCHI y OOJBIIMHCTBA IPyNIibl). JlaHHas pyOpuKa TakxkKe MOXKET ObITh NCIIONb30BaHa JJIsl B3AMMHOMN ITPOBEPKH;

10)IposBIATE PETYIAPHYIO aKTHBHOCTB Ha Kypce.

[IpenMymiecTBEHHO U1l CHHXPOHHOTO B3aNMOJCHCTBHS MEXIY YIaCTHUKAMU 00pa30BaTEeIBHOTO MPOIIecca IIOCPEACTBOM CETH
«/HTepHEeT» HCHONB3yeTcsa cucTeMa BuaeokoHpepenicBsazu Microsoft Teams (MS Teams) niu Zoom. BapuaHT ucnonbs3yemMoit
cucrembl BKC yxa3biBaet npenogasareinb. UToObI HOIHOLECHHO UCIIONB30BATh €r0 BO3MOXHOCTH HYXKHO YCTaHOBUTB ITPUJIOKEHUE
BKC na nepconansHbIN KoMITbIoTep W/HimH TenedoH. CTapocTaM HyXKHO co31aTh rpymry B MS Teams wiw HOIyYuTh
uAeHTU(HKANOHHBIN HOMep KoH(pepeHnuu B Zoom. Cuctema BKC no3Bomser:

- CIIyLIaTh JIEKIUY;

- paboTaTh Ha MIPAKTUIECKHUX 3aHATHAX;

- OBITH Ha CBSI3H C IIPEIOIaBaTeIeM, 3a/1aBasi My BOIPOCHI HJIM OTBEYasl Ha €T0 BOIIPOCHI B OOIIEM JaTe.

IIpu mpoBeaeHnH 3aHATUH B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy>KHO BCeraa paboTaTh ¢ BKIIOUEHHOW KaMepOu.
Hckinrouenne — ecity nperofaBaTelb IMONPOCHT OTKIIOYHTh KaMepbl 1 MUKPO(OHEI B CBsI3H ¢ OonbInMu romexamu. Ha aBarapkax
JIOIDKHBI OBITh UCKITIOUUTEIBFHO JIETIOBBIE (hOTO.




