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1. HEJIX OCBOEHUA

1.1 | I3y4nTh OCHOBHBIC MHHEPAIIBI JKENIE3HBIX U MAPTaHIEBBIX PYA, CIIOCOOBI MX APOOICHHS, N3MEIBUCHUS U OKYCKOBaHHS.

1.2 | I3y4uTh TepMOANHAMHYECKHE U TEXHOIOTHUECKHAE OCOOCHHOCTH IOMEHHOH TUIABKH, CTIOCOOBI €€ MHTEHCH(HKAITIH.

1.3 | U3yunTh BHEIOMEHHBIE CIIOCOOBI TIOTyYECHHSI YyTyHA.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biox OII: b1.B.JIB.02

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4aroLerocs:

2.1.1 Be3omacHOCTE JKH3HEAEATEIEHOCTH

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

2.2.1 | KypcoBas Hay4HO-HCcCcenoBaTenbckas pabora (yactp 1)

2.2.2 | KypcoBas HayuHO-HCcIeq0BaTeNbCKas paboTta (yacthb 2)

2.2.3 | OCHOBBI CTaJEIUIaBUIBHOTO MPOU3BOICTBA

2.2.4 | CoBpeMeHHBIE METOIBI MOMYYSHHUSI BBICOKOKAUECTBEHHBIX CTalleH U CIIJIaBOB

2.2.5 | ChenuanbHble CTAIH

2.2.6 |Teopus U TEXHOJIOTHS MEPEIIABHBIX MPOIECCOB

2.2.77 |Teopus u TEXHONOIUA IPOU3BOJICTBA CTAIIU

2.2.8 | DnexTpoMeTanmIyprus cTaiu u GpeppocIiaBoB

2.2.9 |Kypcoas HaygHO-HCCIE0BAaTENbCKAsA paboTa (4acTs 3)

2.2.10 |IloxmroroBka K MpoIeAype 3aIlIUTHI U 3aIHTa BBITYCKHON KBATH()HUKAINOHHOH pabOTHI

2.2.11 |Pa3nuBKa ¥ KpUCTAJUIU3ALMS CTAITH

2.2.12 | Teopust 1 TEXHOJIOTHS PA3IUBKU CTAIH

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

IK-2: Cnioco6eH pa3padaThIBATh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHHST YePHBIX METAIOB, OCYLHIECTBIATH KOHTPOJIb HX
BBHINOJIHEHHSI M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NMPOTYyKIINH

3HaTh:

[IK-2-31 BnusiHue TEXHOIOTHUECKUX MapaMeTPOB IIaBKH M KOHCTPYKTHBHBIX OCOOEHHOCTE! IIIaBUIILHOTO 000pyI0BaHHSI Ha
TEXHUKO-9KOHOMHUECKHE IT0KA3aTeNIl IPOU3BO/ICTBA

IIK-6: Cnioco6eH 0600CHOBAaHHO BHIOMPATH M UCMOJIb30BATh HOBBIE IU(POBBIE TEXHOJIOTHH [IJIs1 OBbIIIEHUS
3($eKTHBHOCTH NMPOIECCOB MOTYIeHHST YEPHBIX METALIOB

3HaTh:

ITK-6-31 Bo3MOoKHOCTH HIU(PPOBBIX TEXHOJIOTHI U CIIOCOOBI MX MPUMEHEHHS TS aHan3a 3((EKTHBHOCTH MTPOLIECCOB
MPOU3BOICTBA YyTyHA

IIK-5: Cnioco6eH onpenessiTb TEXHUKO-3KOHOMUYECKHE MOKA3ATeIH MPOLEeccoB MOJy4eHHs YePHbIX MeTaJJIOB, IPOBOIUTH
aHaJu3 3G (PEeKTHBHOCTH TEXHOJIOITHYECKHUX IIPOLECCOB IIPOM3BOACTBA YEPHBIX MEeTAJIOB H Pa3padaThIBaTh NPeI0KEeHUSsI
MO0 MX COBEPIIEHCTBOBAHUIO

3HaThb:

T1K-5-31 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX U (PH3UKO-XUMHUIECKUX IIPOIIECCOB MIPON3BOJICTBA, COBPEMEHHBIE TEXHOIOTHH
MPOU3BOJICTBA UyTyHA TPeOyeMOoro KauecTBa

IK-1: CnocodeH OCYHIECTBJIATH TEXHOJOTHYE€CKHUE MPOLECCHI MO MOJYYEHUI0 YEPHBIX METALJI0OB, OHEHUBATH PUCKHA U
onpeaeJasaTb Mepsbl 110 o0ecne4eHnI0 HX 0e30MaACHOCTH

3HaTh:

[IK-1-31 YeTpoicTBO, IPHHIHI ASHCTBHA U IIPaBIIa YKCILTyaTal[uy TEXHOIOTHYECKOro 000pyA0BaHHS AT BBIIUIABKH U KOBIIEBOH
00paboTKu cTanu

IK-5: CiocoGeH onpeaeasiTh TEXHUKO-DKOHOMHUYECKHE MOKA3aTed MPOLECCOB MOTyIeHHsI YePHBIX MeTAJI0B, IPOBOANTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEJI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Ymern:

[IK-5-Y1 PaccuntsiBath 1 AHAJIM3UPOBATb XUMHUYCCKHUEC U (1)H3I/IKO-XI/IMI/I‘{CCKI/IG IMPOLECCHhI, CBA3aHHBIC C IPOU3BOACTBOM YyryHa

IIK-2: CniocoGen pa3padaTbiBaTh TEXHOJIOIHYeCKHe MPOLECChI N0Ty4eHHs YePHbIX MeTAJJIOB, OCYIIeCTBJIATE KOHTPOJIb HX
BBINOJIHEHHUS U pa3paldaThIBAaTh PeKOMeHAIMH 110 NPeAYNpPe:KAeHHIO U YCTPAHeHHI0 Ae(eKTHOCTH NPOAYKIUU




YMmerb:

[IK-2-¥'1 Pa3pabaTbsiBaTh TEXHOIOTHIECKUE IPOIIECCH] TPOU3BOACTBA B COBPEMEHHBIX ILIABIIIBHBIX arperarax

ITK-6: Cioco6eH 060CHOBAHHO BHIOHPATH W MCIIOJIH30BATh HOBbIE HU(POBbIE TEXHOJIOTHH /IJIsI HOBBIIIEHUS
3¢ eKTHBHOCTH MPOLECCOB MOJIYIeHHS YePHBIX METAJJIOB

YMmerb:

[IK-6-Y'1 AHanu3supoBaTh TEXHOIOTHUECKHE MTPOLIECCHl IPOU3BOACTBA UyTyHAa B COBPEMEHHBIX MLIaBUJIBHBIX arperarax
CTaTHUCTUYECKUMH METONAMHU

IIK-1: Cioco6eH ocyliecTBIATH TEXHOJIOTHYECKHE MPOLECCHI M0 MOJTY4eHUI0 YePHbIX MeTAJI0B, OIIEHHBATH PHCKH H
onpeneqAaTh Mepbl M0 00ecrnevyeHn 0 UX 0e30MacCHOCTH

YMmerhb:

ITK-1-Y1 OcymecTBIsATh TEXHOIOTHIECKHI IIPOIIECC MPOU3BOACTBA KHUIKOH CTaJIM C YYETOM OCOOCHHOCTEH 000pYyHOBaHHS U
TpeOOBaHMIA K KAYeCTBY TPOTYKIIHU

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATDH M HCIOJIb30BATh HOBbIE UG POBBIE TEXHOJIOTHH /IJIS1 MOBbIIIEHUS
3($eKTHBHOCTH MPOLECCOB MOJTYyYeHUS YePHBIX METAJIOB

Baanernb:

ITK-6-B1 HaBeikamu npuMeHeHHS IT(POBBIE TEXHOJIOTHH IS ITOBHIICHHS 3()()eKTHBHOCTH TIPOIIECCOB MPON3BOACTBA YyTyHA

ITIK-1: Cnioco0eH ocyliecTB/IATh TEXHOJIOTHYeCKHe NPOLECCh 110 HOJIy4eHUI0 YePHBIX METALI0B, OLCHHBATh PHCKHU H
omnpesieATh Mephl 10 o0ecneYyeHHI0 HX 0e30NMACHOCTH

Baanernb:

[IK-1-B1 Meronmamu pacuera IIUXTHI, MATEPHAIBHOTO U TEINIOBOTO OAaTaHCOB CTAJICTUIABIIBHBIX ITPOIIECCOB

IK-2: Cnocoben pa3p262TblBaTb TEXHOJOTHYE€CKUE MPOLUECCHI MOJYYCHHUS Y€PHBIX METALJIOB, OCYIIECTBJIAATH KOHTPOJIb UX
BbINOJIHCHUSA U pa3pa6aT]:IBaTb PEKOMEHAAINHU 10 NPEAYNPEKICHUI0O U YCTPAHECHUIO Heq)eKTHOCTl/I NPOAYKIIUH

Baagern:

[IK-2-B1 Mertoaukoii onpeaeneHust ONTHMAIBHBIX TEXHOIOTHUECKHUX ITapaMeTPOB BHIILIABKY YyT'yHA B COBPEMEHHBIX IIIaBHIIBHBIX
arperarax

IK-5: CiocoGeH onpeaeasiTh TEXHUKO-JKOHOMHUYECKHE MOKA3aTed MPOLECCOB MOTyIeHHs] YePHBIX MeTAJI0B, IPOBOINTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEJI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Baanernb:

ITK-5-B1 Metonamu BEIOOpa pariOHANBHBIX CIIOCOOOB MPOMU3BOJICTBA YyTYHA C YIETOM PELICHHS 33/1a4 SHEPro- H
pecypcocOepexeHHs, 1 OXpaHbl OKPY>KaromIe cpemb

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pa3nenioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BU] 3aHATHS/ / Kypc HHMKATOPbI H 3L sieMble
KOMIeTeHIUI pecypcsl padoTsI
Paznea 1. Poab npoueccos
IKCTPAKIUH YEPHBIX
MeTAJJIOB B COBpPeMeHHOi
MeTaJJIypruu
1.1 1.1 PecypcHas 6a3a yepHOit 3 1 ITK-5-31 I1K-1- JI1.1
MeTatypruu. YepHoie 31 [IK-2-31 JI1.2J12.1J13.
MeTauibl. OCHOBHBIE TIK-6-31 2
HaIpaBJIEHUS SKCTPAKIINH 212233

4YepHbIX MeTaisioB. Pecypco-
9KOJIOTHYECKHE TPOTHO3BI
Pa3BUTHS YEPHOH
METaJLTypIrHH.

1.2 CxeMbl COBPEMEHHBIX
MPOLIECCOB IKCTPAKIIMI
YEPHBIX METaJUIOB.
IMToxroToBka *xene30pyaHOTO
ceIpbs. [lpobieHue,
U3MeEJNIbUCHHUE, IPOXOYCHHUE
Marepuano. OborameHue
JKETIE30PYIHOTO CHIPBSL.
/Jlex/




1.2 W3zyuenue Tem: [K-5-31 [IK-5- J1.1
Pecypco-3konornueckue V1IIK-5-B1 JI1.2J12.1J13.
MIPOTHO3BI PA3BUTHS YEPHOU [K-1-31 TIK-1- 2
METaJLULypIruu. VI1IIK-1-B1 3122093
Oo6orarieHue xeae30pyIHOro T1IK-2-31 I1K-2-

CBIPbsI (0OCOOCHHOCTH Y1T1IK-2-B1
MarHUTHOTO OOOTaIleHHS TIK-6-31 [1K-6-
pyn). VI1T1IK-6-B1
/Cp/

Paznen 2. Teopernueckue

OCHOBBI OKYCKOBaHMSI

MPHUPOJAHOTO U

TeXHOT€HHOI'0 ChIPbSI

2.1 2.1 TpebGoBanwust k IMK-5-31 TIK-1- | JIT.1JI2.1J13.
OKYCKOBaHHOMY NPOAYKTY. 31 IIK-2-31 2
OCHOBBI (OPMHUPOBAHHUS TIK-6-31 213233
OKYCKOBAHHOT'O CHIPBSI.

OKHUCIUTENBHO-
BOCCTAaHOBHUTEJbHEIC
rpouecchl. XMMUUECKHE
peakiy B TBEpAOH (ase.
2.2 OCHOBBI CIIEKaHUS
JTUCTIEPCHBIX MaTEPUAJIOB.
Teepoodasnoe u
KHUIKO(pa3HOE CIICKaHNUE.
OCHOBBI TEOpUU CIOEBBIX
MIPOLIECCOB.

2.3 T'opeHue ToIIMBa.
PacnnaBnenue muxTel 1
KpHUCTaJUTU3aIHsI pacIliaBa.
/JTex/

2.2 Pacuet mokasarenei IIK-5-31 IIK-5- | JI1.1J12.1J13. P5,P6,P
obararieHus )Kele3HbIX Y1TIIK-1-31 1JI3.2 7
pyxa /Tlp/ [K-1-Y1 IIK-2 213233

-31 TIK-2-V1
I1K-6-31 I1K-6-
Y1

2.3 Uzyuenne Tem: TIK-5-31 [IK-5- | JI1.1J12.1J13. P1
OcHOBBI (HOPMHUPOBAHUS V1IIK-5-B1 2
OKYCKOBaHHOTO ChIPbS. ITK-1-31 TIK-1- 212233
OKHCITUTENBHO- V1IK-1-B1
BOCCTAHOBUTEJIbHBIC IIK-2-31 IK-2-
nporecchl. XUMHYECKHUE VI1IIK-2-B1
peaKImy B TBEpIOH (a3se. [TK-6-31 I1K-6-

PacnnaBnenue muxtsl 1 V1T1IK-6-B1

KpUCTAJUIM3aLMs paciuiaBa.

/Cp/

Paznen 3. Texnosorus u
000py10BaHueE NPOLECCOB
arjioMepauuu
JKeJIe30PYIHOTO CHIPbS




3.1 Texnomnorus u 06opynoBaHue MK-5-31 [IK-1- | JI1.1JI2.1J13.
MPOLIECCOB arjioMepalfu 31 IIK-2-31 2
KEJIE30PYAHOTO ChIPhS I1K-6-31 0130233
3.1 Cxema mporecca
aryiomepanui. XuMU4eCKUi
COCTaB M (U3MIECKUE
CBOMCTBA IINXTHI U €€
MOATOTOBKA.

3.2 TexHonorus nporecca
MOTy4YeHUS arjioMepara.
Kontpons u ynpasneHue
npoueccoM. TexHuko-
9KOHOMHUYECKHUE NOKa3aTeIN
TIPON3BOJICTBA.

3.3 ®opmupoBaHue
arjiomeparta u ero
METaITyprHIecKhe CBOMCTBA.
YrpaBneHue KauecTBOM
arsiomepara. [loBenenue
IIPUMECHBIX

areMeHTOB. /JIex/

32 Arnomeparus MK-5-Y1IK-5 | JI1.1J12.1J13. P1

JKENEe30pYAHOro ChIpbs /J1ab/ -B1 TIK-1-VY1 2
[IK-1-B1 IIK-2 213233
-Y1T1IK-2-B1
IK-6-Y1 IIK-6
-B1
33 MarepuanbHbIi U TETIOBOM [MK-5-31 [IK-5- | JIT.1J12.1J13.
Oananc arnomnporecca /TIp/ V1T1IK-1-31 1J13.2
[K-1-Y1IIK-2 3122093
-31 TIK-2-V1
I1K-6-31 I1K-6-
V1

34 W3y4enne tem: IK-5-31 [IK-5- | JI1.1JI2.1J13.
Kontpons u ynpasienue VI1T1IK-5-B1 2
nporieccoM. TexHHUKo- ITK-1-31 TIK-1- 212233
9KOHOMHUYECKHE MTOKA3aTENN V1IK-1-B1
IIPOM3BO/ICTBA. T1K-2-31 IIK-2-

VYrpaBieHue KaueCTBOM V1I1IK-2-B1
arnomeparta. [loBenenue I1K-6-31 I1K-6-
IIPUMECHBIX DJIEMEHTOB. VI1IIK-6-B1
KoncTtpykuus u

obopyaoBaHHe

arJIOMEepaIlOHHBIX IIEXO0B.

/Cp/

3.5 BeInonHeHre KOHTPOJIbHOI MK-5-31 [IK-5- | JI1.1JI2.1J13. P5,P6,P
pabotsl Ha Temy: "Pacuer V1IIK-5-B1 1JI3.2 7
MaTEpPHaJIbHOIO U TEIJIOBOTO IK-1-31 IIK-1- 0130233
Gamanca arnonporecca” /Cp/ V1I1K-1-B1

[IK-2-31 [IK-2-
V1IIK-2-B1
[1K-6-31 [IK-6-
VI1T1IK-6-B1

Pasnen 4. Texnojiorus u
000py10BaHUeE MPOLECCOB
NPOU3BOACTBA
JKeJ1e30PYAHBIX OKAThIIIeH




4.1 4.1 Cxema mporecca TIK-5-31 IIK-1- | JI1.1J12.1J13.
MIPOU3BOCTBA OKATBIIIEH. 31 IIK-2-31 2
DOpMUPOBaHUE CHIPBIX I1K-6-31 0130233
TpaHy.

BricokoTemnepaTtypHoe
ynpouHenue. [loenenue
MIPUMECHBIX 3JIEMEHTOB.

4.2 TexHONOTHYECKHE
PEKUMBI IPOU3BOJICTBA
okarslmeil. @opmupoBaHue
OKATHIIIEH U YIIPpaBICHUE UX
KauecTBOM. TexXHHUKO-
9KOHOMHUYECKHUE NOKa3aTeIN
IIPOM3BOACTBA OKATHILICH.
4.3 KoHCTpyKIIUH U
000pyIOBaHUE MPEAPUATHI
IO TIPOU3BOJICTBY OKATHIIICH.
/JTex/

4.2 TexHomorus Npon3BOICTBA [K-5-Y11K-5 | J1.1J12.1J13. P1,P2

okarsbliei /J1a6/ -B1 TIK-1-V1 2
MK-1-B1 TIK-2 312233
-Y1T1IK-2-B1
[K-6-Y1 [IK-6
-Bl

43 MarepuanbHbIi U TETJIOBOH [IK-5-31 IIK-5- | JI1.1J12.1JI3. P5,P6,P
OasaHc MPOM3BOICTBA V1TIK-1-31 1J13.2 7
METAJULyprU4eCKUX MK-1-Y1IIK-2 0122033
okarsbimeit /TTp/ -31 TIK-2-V1

[TK-6-31 I1K-6-
V1

4.4 Nzyuenue Tem: TIK-5-31 [IK-5- | JI1.1J12.1J13.
dopmMupoBaHUE OKATHILICH U V1I1IK-5-B1 2
YIIpaBJIEHUE UX KaUECTBOM. [TK-1-31 IIK-1- 213233
TexHUKO-2KOHOMHUIECKHE V1I1IK-1-B1
MOKa3aTeNny MPOU3BOICTBA TIK-2-31 [IK-2-

OKATBIIIEH. Y1T1IK-2-B1
Kouncrpykuuu un [TK-6-31 I1K-6-
000pyIOBaHHE IPEIPUSTHIA VI1T1IK-6-B1
10 IPOU3BOJICTBY OKATHILIEH.

/Cp/

Pa3gen S. TexHoJsiorus u

o0opynoBaHHe IPOLECCOB

NMPOU3BOJCTBA

JKeJIe30PYAHbIX OPUKETOB

5.1 TexHonorus u 000pyAOBaHUE [K-5-31 TIK-1- | JIT.1JI12.1JI3.
MPOLIECCOB ITPOU3BOACTBA 31 [IK-2-31 2
JKENe30PYIHbIX TTIK-6-31 212233
opukeToB /Jlex/

5.2 Bpuxeruposanue pyn /J1a6/ MK-5-Y1IIK-5 | JI1.1J12.1J13. P3

-B1 TIK-1-V1 2
[K-1-B1 IIK-2 213233
-Y11IK-2-B1
[K-6-Y1 [IK-6
-B1

53 MartepuranbHbli U TEII0BOU TIK-5-31 [IK-5- | JI1.1J12.1J13. P6
GaJyiaHC TIPOIIECCOB Y1TIIK-1-31 1JI3.2
opukeruposanwst /TIp/ TIK-1-Y1 IIK-2 213233

-31 TIK-2-V1
TIK-6-31 I1K-6-

v1




54 W3zyuenue Tem: MK-5-31 [IK-5- | JI1.1JI2.1J13.
TexHonorust u 000pya0BaHUE V1IIK-5-B1 2
IIPOLIECCOB IIPOU3BOICTBA IK-1-31 IIK-1- 0130233
JKENE30PYAHBIX VI1IIK-1-B1
6pukeros /Cp/ [IK-2-31 [IK-2-

V1IIK-2-B1
[1K-6-31 [IK-6-
V1IIK-6-B1
Pa3nen 6. Pecypco-
3K0JIOrHYeKHue
XapaKTepUCTHKH
NpoueccoB NOATOTOBKHU
ChIpbS

6.1 6.1 DxobanaHChl pa3IMYHBIX IMK-5-31 TIK-1- | JIT.1JI2.1J13.
CXEM IOATOTOBKH CBIPbS. 31 IIK-2-31 2
CrpyKTypa, 23Hepro3arpar u [K-6-31 3122093
OCHOBHBIE HAIIPABIICHUS
9HEProcOepeKeHHS.

6.2 MarepnanocOepexeHue 1
PELMKINHT MaTEpUAJIOB.
dopmupoOBaHUE BHIOPOCOB U
YTHIA3AIHS
MPOU3BOJICTBCHHBIX OTXO/OB.
/JTex/

6.2 Pecypco-3konornyexue IMK-5-31 IIK-5- | JI1.1J12.1J13. P7
XapaKTEPUCTUKHU IIPOLIECCOB V1IIK-1-31 1J13.2
MOATOTOBKH CBIPBs /IIp/ IIK-1-Y1IIK-2 0135293

-31 TIK-2-V1
I1K-6-31 I1K-6-
V1

6.3 6.1 Ctpykrypa, 3HEpro3arpar TIK-5-31 [IK-5- | JI1.1J12.1J13.
Y OCHOBHbIE HAINpPaBJICHUs V1IIK-1-31 2
9HEProcOCPEIKEHHUS. IIK-1-Y1IIK-2 212233
6.2 ®opmupoBanue -31 TIK-2-V1
BBIOPOCOB W yTHITH3ALIUS ITK-6-31 IIK-6-
MPOM3BOACTBEHHBIX OTXOJIOB. Vi

/Cp/

Pasgen 7. Texnosorus
JOMEHHOM MJIABKH:
nmpouecchl HArpeBa H
BOCCTAHOBJICHUN
INUXTOBBIX MaTepHa.TIOB




7.1 7.1 Harpes u pa3noxeHue MK-5-31 [IK-1- | JI1.1JI2.1J13.
KOMITOHEHTOB IIUXTHI. 31 IIK-2-31 2
D HeKTUBHOCTH MPOTUTABKH [TK-6-31 212233
OKYCKOBaHHBIX MaTepHaJIOB.

7.2 TepMoaMHAMUKA
BOCCTaHOBJICHUSI XKeJle3a U3
OKCHJIOB M CJIO)KHBIX
COEIMHEHUI MOHOOKCHIOM
yraepoja u BOZOPOJIOM.

7.3 BoccraHoBiieHue
OKCHJIOB KeJe3a TBePAbIM
yriepoaoM. Peakus
ra3u(UKanuy yrieposa.
IIpsimoe u HenpsMoe
BOCCTAHOBJIEHUE B IOMEHHOU
neyu.

7.4 BoccraHoBIieHUE
KPEMHUS 1 MOTyIeHUE
JUTEHHBIX YYTYHOB U
dbeppocunuIysl.

7.5 BoccraHoBneHue
Maprasia 1 nojiy4eHue
MapraHiOBUCTBIX YYT'YHOB U
(dheppomapranma B JOMEHHON
eyu.

BoccTaHoBieHUs. /JIek/

7.2 MartepuanbHbIH U TETIOBOM TIK-5-31 [IK-5- | JI1.1J12.1J13. P7
OayaHc JOMEHHOU V1TIIK-1-31 2
rutaBku /TIp/ [K-1-Y1 IIK-2 213233

-31 TIK-2-Y1
I1K-6-31 I1K-6-
Y1

7.3 Nzyuenne Tem: TIK-5-31 [IK-5- | JI1.1J12.1J13.
Boccranosnenue docdopa, V1I1IK-5-B1 2
THUTaHA,PEIKUX U PACCESTHHBIX ITK-1-31 TIK-1- 2132233
3JIEMEHTOB B JIOMEHHOM TEeUH. V1IK-1-B1
IToBenenue NUHKA, IIEJIOYEH T1K-2-31 IIK-2-

U TaJIOT€HOB B JJOMEHHOMI V1 IIK-2-B1
eyu. I1K-6-31 I1K-6-
BnusiHue pa3zButus Vi
MPOIIECCOB BOCCTAHOBIICHUS

Ha SHEepro3aTpaTsl B

JIOMEHHOM TeYH.

/Cp/

7.4 BrlnonHeHne KOHTPOJIbHON TIK-5-31 [IK-5- | JI1.1J12.1J13.
pabotsl Ha Temy: "Pacuer VI1IIK-5-B1 2
MaTepHaJIbHOIO U TEIJIOBOTO IK-1-31 TIK-1- 213233
GamaHca JOMEHHOH VI1TIK-1-B1
wtaBku" /Cp/ IIK-2-31 [IK-2-

V1IIK-2-B1
[TK-6-31 I1K-6-
VI1T1IK-6-B1

Pa3gen 8. ®opmupoBanue
YyryHa W OLI1aKa




8.1

8.1 HayrnepoxxuBanue
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/

[K-5-31 [IK-1-
31 IK-2-31
I1K-6-31

JIL 12, 1J13.
2
09135293

8.2

Uzyuenue tem:

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

/Cp/

10

[IK-5-31 IIK-5-
V1IIK-5-B1
TIK-1-31 IIK-1-
V1IIK-1-B1
ITK-2-31 I1K-2-
VI1IIK-2-B1
[1K-6-31 [IK-6-
V1IIK-6-B1

JI1.LJI2. 1J13.
2
0135233

Paznen 9. 'openne
TOIJINBA, TENJI0O00OMEH B
cJ10€e, IBHIKEHHE
MAaTepHAaJoOB U ra3oB B
JOMEHHOM me4n

9.1

9.1 I'opeHue TonuBa B rOpHE
neur. OKHUCITUTENbHAS 30HA.
CocTaB IEYHOTro ra3a B TOpHE
W €r0 U3MEHEHHE T10 BBICOTE
neun. Teopernyeckas
TeMIeparypa TOpeHUs U
METOJbI €€ KOHTPOJIS U
pacderTsl.

9.2 TeriooOMeH B JOMEHHOH
neun. [ToHATHE «BOASHBIX
9KBHBAJICHTOB)» U METOJIBI
pacdera TeMIepaTypHBIX
npodmuiei neuu. O6mue u
30HAJBHBIC TCIUIOBHIC
OaJlaHChl ¥ METOJIBI UX
pacuera.

9.3 JIBmxeHre MaTepuaioB U
ra30B B IIaXTHBIX [IEYaXx.
3aKOHOMEPHOCTH JBMXKEHUS
ra30B B CJI0€ KyCKOBBIX
MaTepuaoB.

9.4 PacnipenenieHue MUXTHI B
MY U yTpaBIICHHE
JIBIDKCHUEM ra30BOr0 MOTOKA.
IToBBIIICHHOE TABJICHUE
ra3oB B pabodemM
MIPOCTpaHCTBE. J[BrxkeHue
pacIuiaBoB.

/JTex/

I1K-5-31 I1K-1-
31 IIK-2-31
[1K-6-31

JILJI2.1J13.
2
0122033




9.2

Nzyuenue Tem:

I'openue ToruiBa B ropHe
neun. OKHCIUTEIbLHAS 30HA.
CocTaB ne4HOrO ra3a B TOpHE
M €ro U3MEHEHHE 110 BBICOTE
neun. Teopernyeckas
TeMIeparypa TOpeHHs U
METOBI €€ KOHTPOJIS U
pacyersl.

Temnao000MeH B TOMEHHOMN
neun. [ToHsITHE «BOISHBIX
SKBHUBAJICHTOB» U METO/IbI
pacudera TemrepaTypHBIX
npoduei nean. O0mue u
30HAJIbHEIC TEIIOBbIE
0aJTaHChl M METOBI HX
pacuera.

9.3 JIBu:xeHMUEe MaTEpUaoB U
ra30B B IIaXTHBIX IT€Yax.
3aKOHOMEPHOCTH JBMXKECHUS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE

JBUKCHHUEM I'a30BOI'0 IIOTOKA.

IToBrIIIEHHOE HaBIECHUE
ra3oB B pabouem
MpOCTpaHCTBE. J[BrxKeHne
pacIiaBoB.

/Cp/

[K-5-31 [IK-5-
V1IIK-5-B1
IK-1-31 IIK-1-
VI1IIK-1-B1
[IK-2-31 [IK-2-
V1IIK-2-B1
TIK-6-31 I1K-6-
V1IIK-6-B1

JIL 12, 1J13.
2
09135293

Paznen 10.
Pecypcocoepexenue,
JKOJIOTHA ¥ TEXHUKO-
IKOHOMHYECKHE
noKa3aTeJHu JOMEeHHOI
IJIaBKH

10.1

10.1 DHEproeMKocTs U
MaTepHaloeMKOCTh
JIOMEHHOT'0 TIPOM3BOICTBA.
10.2 OcHOBHBIE HalIPaBIECHUS
SHEProcOepeKEHHUS.

10.3 BayBanue
YTIIEPOCONSPIKAIIIIX
J100aBOK B TOPH TI€YH.

10.4 ®opmupoBanue
BBIOPOCOB B JIOMEHHOM ITEUH.
/JTex/

TIK-5-31 [IK-1-
31 IK-2-31
ITK-6-31

JI1.1J12.1J13.
2
0132233

10.2

N3zyuenue tem:

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

/Cp/

TIK-5-31 IIK-5-
V1IIK-5-B1
IK-1-31 TIK-1-
VI1IIK-1-B1
[K-2-31 [IK-2-
V1I1IK-2-B1
I1K-6-31 I1K-6-
VI1IIK-6-B1

JI1.1J12.1J13.
2
0132293

Paznen 11. KoncTpykuus u
000py10BaHUE TOMEHHbIX
neveii M HeX0B




11.1 11.1 YcTpoiicTBO TOMEHHBIX 1 TIK-5-31 IIK-1- | JI1.1J12.1J13.
nieveid. JInTeiHbli ABOD. 31 I1K-2-31 2
Pynuelit nBop. I1K-6-31 0130233
11.2 Tlogaya nyThs 1
KOHCTPYKLUH
BOJIOHArpeBaTenei.
11.3 OuuncTka JOMEHHOTO
raza. Tpancnopt uyryHa u
nuiaka. PaznuBounsle
MaIlHBI.
/JTex/
11.2 N3yyeHue komnexun 1 TIK-5-Y1IIK-5 | JI1.1J12.1J13. P4,P3,P
00pas1oB CHIPhIX MaTEPUAIOB -BI TIK-1-Y1 2 2,P1
U IPOJYKTOB JOMEHHOM [IK-1-B1 IIK-2 213233
rutaBku /J1a6/ -Y1IIK-2-B1
[K-6-Y1 [IK-6
-Bl
11.3 Uzyuenue Tem: 9 [IK-5-31 [1K-5- | JIT.1JI2.1J13.
Opranuzanus JOMEHHOU V1IIK-5-B1 2
IJ1aBKU. MaremaTuieckoe TK-1-31 TIK-1- 213233
OIMKCaHUE JJOMEHHOI'O V1IIK-1-B1
Mporecca U KOMIbIOTEPHOE [K-2-31 I1K-2-
YIIPABIEHHUE MIPOLECCOM. VI1IIK-2-Bl
/Cp/ TIK-6-31 I1K-6-
V1IIK-6-B1
11.4  |Pacuer npoduis foMeHHON 2 IMK-5-31 IIK-5- | JI1.1JI2.1J13. P7
nieun /TIp/ V1 TIIK-1-31 2
[K-1-Y1 IIK-2 213233
-31 TIK-2-V1
[TK-6-31 I1K-6-
Vi
11.5 Brinonnenue kypcoBoit 15 TIK-5-31 [IK-5- | JI1.1J12.1J13. P1,P2,P
pa6otsr /Cp/ V1 TIIK-5-B1 2 3,P4,P6,
MK-1-31 TIK-1- 213233 P5,P7
VI1TIK-1-B1
IIK-2-31 [IK-2-
V1IIK-2-B1
TTK-6-31 IIK-6-
V1T1IK-6-B1
Pa3gen 12. Texnosnorust u
odopy1oBaHue
BHEIOMEHHOTO0 MOJIy4eHUsl
YyryHa W ’kejie3a
12.1 7.1 Harpes u pa3noxeHue 1 TIK-5-31 [IK-1- | JI1.1J12.1J13.
KOMITOHEHTOB IIMXTHI. 31 [IK-2-31 2
D HeKTUBHOCTH MPOTLTABKH [TK-6-31 213233

OKYCKOBaHHBIX MaTepHaJIOB.
7.2 TepmoguHamMuKa
BOCCTaHOBJIEHMS JKeJIE3a U3
OKCHJIOB M CIIO’KHBIX
COEIMHEHNN MOHOOKCHIOM
YIIIepo/a U BOJOPOJIOM.

7.3 BoccraHoBicHUE
OKCHJIOB KeJe3a TBEPAbIM
yraepoaoM. Peakiust
ra3u(uKanuy yrieposa.
IIpsimoe u HenpsMoe
BOCCTAaHOBJICHHUE B JJOMCHHON
TEYH.

7.4 BoccTaHOBJICHUE
KPEMHHUS 1 MTOTyIeHUE
JIUTEHHBIX YYTYHOB U
heppocuuIyst.

/J1ex/




12.2  |HW3ydeHue Tem: 3 10 [K-5-31 [IK-5- J1.1
IMupodopHoCcTh V1T1IK-5-B1 JI1.2J12.1J13.
CBEXEBOCCTAHOBIICHHOT O ITK-1-31 IIK-1- 2
JKeTie3a U METOJIBI ee V1I1IK-1-B1 212233
nofasneHus. CBapuBaeMoCTh T1IK-2-31 I1K-2-
DK00aIaHChI IPOIIECCOB Y1T1IK-2-B1
METAJUTYpPIHH JKele3a. TIK-6-31 I1K-6-
AHanu3 YHEPreTHYECKUX V1T1IK-6-B1
MaTepHUabHBIX 3aTpPaT.
BBIOPOCHI B OKPYIKAIOIIYIO
cpeny.
/Cp/
12.3 IToaroroBka K 3amure 3 15 T1IK-5-31 IIK-5- | JI1.1J12.1J13.
KypcoBoii pabotsr /Cp/ VY1 IIK-5-B1 1J13.2
TIK-1-31 K- 1- 2132233
V1I1K-1-B1
[MK-2-31 I1K-2-
V1I1IK-2-B1
TIK-6-31 [1K-6-
V1T1IK-6-B1
12.4 | 3ammra KypcoBoi 3 4 [TK-5-31 T1K-5- | JIT.1JI2.1J13. KM1
paboter /KP/ V1IIK-1-31 1J13.2
IK-1-Y1 IIK-2 212233
-31 [IK-2-V1
[TK-6-31 I1K-6-
Vi
12.5 |IloaroroBka k 3x3ameny /Cp/ 3 20 TIK-5-31 [IK-5- J1.1
V1T1IK-5-B1 JI1.2J12.1J13.
ITK-1-31 TIK-1- 2
V1I1K-1-B1 212233
TIK-2-31 [IK-2-
V1I1IK-2-Bl
ITK-6-31 ITK-6-
V1I1IK-6-B1
12.6 | Dx3aMeH MO AUCIHILIIHHE 3 5 IIK-5-31 [IK-5- J1.1 P1,P2,P
"Teopust U TEXHOJIOTHSI V1T1IK-5-B1 JI1.2J12.1J13. 3,P4,P5,
OKYCKOBaHHUS CBIPbS U [TK-1-31 IIK-1- 1J13.2 P6,P7
JIOMEHHOTO V1I1K-1-B1 2192233
npousBoacTBa" /Ik3aMeH/ T1IK-2-31 IIK-2-
Y1T1IK-2-B1
[TK-6-31 T1K-6-
V1T1IK-6-B1
5. ®OHJI OIEHOYHbBIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHAS PadoTa, TECT, KOJJIOKBHYM, IK3aMeH U T.I), BOMPOCHI I
CaMOCTOSITeILHOI MOATOTOBKH
Kong KonTponsaoe rf:ff::gdme B
KM MepOTpHATHE bl pBI OTIPOCHI JIJISI TOJITOTOBKHU

KOMIIETEHIIUN




KM1

KontponbHas
pabora

TIK-2-31;[1K-2-
V1;[IK-1-31;[IK-1-
V1;TIK-5-31;TTK-5-
Y 1;TIK-6-31;TTK-6-
Vi1

1. Obmas cxema JOMEHHOTO IIPOU3BOACTBA.

2. XKenesnsle pya 1 Maprasuesbie pyabl. OCHOBHbIE MECTOPOXKIEHHS
KEJe3HBIX MapTaHIEBHIX PYI.

3. Apobnenue xene3Hbix pyd. CriocoObl U CXeMbl JpOOIeHHsL.

4. KoHCTPYKLIMHU OCHOBHBIX THIIOB APOOHIIOK U TIapaMeTphbl UX paboTHL.
5. U3menbuenne Matepuanos. Cxema pabOThI IIapOBOH MEJILHUIIBL
6. 'poxouenue u knaccupukanms. CoupantbHbINA KITaCCUPUKATOP.

7. OboraieHue KeIe3HbIX Py

8. O0XHT ITUXTOBBIX MAaTEPUATIOB.

9. YcpenHeHre MUXTOBBIX MaTEPUaIOB.

10. Arnomepanys MUXTHI K CHEKAHUIO.

11. TIpouece criekanus arjiioMepaTa Ha arjiojieHTe.

12. TIpon3BOACTBO METATYPIrHYECKUX OKAThILIEH.

13. bpukerupoBaHue.

14. TIponecc kokcoBanus. KagecTBo kokca. 3aMeHUTETH
METaJTypri4ecKoro Kokca.

15. JIBuKeHHE MUXTOBBIX MaTEpUAIOB B IOMEHHOM MEYH.

16. ITopsanok 3arpy3ku MaTepuaoB B IOMEHHYIO IIeUb.

KM2

DK3aMeH

TIK-2-31;[1K-2-
V1;IK-2-B1;[IK-1-
31;IIK-1-Y 1;[IK-1-
B1;[IK-5-31;[1K-5-
V1;1IK-5-B1;[TK-6-
31;1IK-6-Y 1;TTK-6-
BI

1. XKene3Hble pyIbl: OCHOBHBIC UX MHHEPAJIBI, XapaKTEPUCTUKH,
MECTOPOXKACHUSI.

2. JIpobnenne, rpoOXoUYeHUE, U3MENbUCHUE KIIacCHUKAIIHSL.

3. OboraieHue KeNe3HbIX py/I: KIacCu(PHUKANKs crioco00B, TTOKa3aTeNN
o0orareHus, MarHuTHas cenaparus.

4. O0XHT MIUXTOBBIX MaTEPUAJIOB, Pa3I0KEHNE KapOOHATHBIX
COCAMHEHUH.

5. Arnomepanus >KeNe3HbIX pya.

6. ITpon3BOACTBO METATYPIUIECKUX OKATHIILIEH.

7. IIpOM3BOICTBO METATYPIrHYESCKOTO KOKCA.

8. KauecTBO KOKCa: OCHOBHBIE [IOKA3ATEINH.

9. Obm1as cxema JOMEHHOTO IPOU3BOICTBA.

10. 3arpy3ouHble ycTpoiicTBa TOMEHHbIX Ileueil. Pacnipenenenue
MIMXTOBBIX MaTEPHAJIOB HA KOJIOITHHUKE.

11. 'a30BBIi HOTOK JIOMEHHOM 1e4Hu.

12. ®U3HUKO — XUMHUYECKHE OCHOBBI BOCCTAHOBHUTENBHBIX MPOLIECCOB.
13. MexaHu3M U KUHETHKA BOCCTAHOBJIEHUS OKCHJIOB JKEJI€3a Ia3aMu.
14. BoccTaHOBIEHHE OKCHJIOB JKeJle3a OKCHIOM YTJIEpOAa U BOJIOPOJIOM.
15. BoccTaHOBIEHME OKCHJIOB JKENIE3a YIIIEPOIOM CPAaBHEHHE IIPSIMOTO
1 HENPSMOTO BUJIOB BOCCTAHOBJICHHUS.

16. BoccraHoBneHue 13 OKCHAOB KpeMHHs, Mapraia, gocdopa,
XpoMa, TUTaHa, BaHAHUA U JPYTHX JJIEMEHTOB.

17. HayrnepoxuBaHue xese3a U 00pa3oBaHUe UyT'yHa.

18. Jlecynpdypanus gyryHa B rporecce JOMEHHOI TUIaBKH, BHEIICIHBIC
CTIOCOOB! IecyNIb(ypaIiy YyTyHa.

19. OxucneHne COCTaBHBIX YacTel YyryHa U UX IOBTOPHOE
BOCCTaHOBJICHHE.

20. MeTozabl MHTEHCH(UKAIINH JOMEHHOTO ITPOIiecca: HarpeB IyThs,
YBIQKHEHHE TyThs.

21. Metons! HHTeHCH(UKAIIMU TOMEHHOT0 Tpolecca: 00oraiieHmue
JYThsI KACIIOPOJIOM, TTOBBIIIICHNE JTABICHHS.

22. IIpoayKThl JOMEHHOU ILJIaBKU.

5.2. Ilepevyennb padoT, BbINOJIHsAE

MBbIX 110 JUCIHUILJINHE (

Kypcosas padora, Kypcosoii npoekr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Haspanue IIpoBepsiemble
UHIUKATOPBI ConeprxaHue paboTbl
paboTsI paboTsI N
KOMITETEHIIHH
P1 Jlaboparo |IIK-2-Y I;ITK-2- 1. Oxapakrepu3yiiTe nporecchl ApoOIeHHs U U3METIbUEHHS, B UM
pHast pabora Nel BLIIK-1-Y;IIK-1- | cocTosT UX OTIHYuSI.
Jpobnernne u BL;ITK-5-Y ;IIK-5- | 2. Kak ximaccuuIMpyoTCs pyIHBIE MaTepHAaIIBI IT0 TBEPIOCTH H, KaKHe
U3MEJIbYEHUE BL;ITK-6-YI;IIK-6- | cymmIecTByIOT THIOTE3bI APOOICHUS?
MaTepHasoB B1 3. [lepeuuncnure OCHOBHBIE CITOCOOBI IPOOIICHUS, TUITBI APOOUIIOK, UX

TPENMYIIEeCTBA M HEJOCTATKH.

4. Kakue cxeMsl ApoOIeHNS I N3METBUCHUS IPUMEHSIOTCS B YePHOM
MeTajuryprun?

5. IlepeuncanTe OCHOBHBIE THIIBI MEJIBHHUIL M JAHTE UX XapAKTEPUCTHUKY.
6. HazoBuTe cxembl pyJHOrO CAMOU3MENbUEHHS, CPABHUTE UX TEXHUKO-
SKOHOMHYECKUE MOKA3aTeNu.




P2 Jla6opato |IIK-2-VI;ITK-2- 1. [lepeuncnuTe OCHOBHBIE CIIOCOOBI 00OTAIICHNUS KETIE3HBIX U
pHast pabora Ne2 BL;IIK-1-YI;IIK-1- | MapraHueBbIX py/I.
OOoramenue BLIIK-5-Y1;IIK-5- |2. HazoBuTe OCHOBHEBIE IIOKA3aTEIN 000TaleH s, B YEM COCTOUT HUX
JKENE3HBIX Py BL;ITK-6-Y ;IIK-6- | dusudaeckuii cMBICI.
MarHUTHOM B1 3. OxapakTepu3yiTe TEXHOIOTUIO O0OTaIeHUS JKENE3HBIX PYA
cenapauueit MarHuTHOH cenapanuei.
4. Kaknm o6pa3om MOXXHO oboramars MAarHUTHON cenapanueit
HEMAarHUTHBIC U CITA0OMarHUTHBIE JKeJIe3HbIe Py Ibl?
5. Kakue npeumyliecTBa UMEET MOKpasi MarHUTHas Cernapanuy 1no
CpPaBHEHUIO C CyXOou?
6. KaknuMu TeXHOMOTHYECKIMH TTapaMeTPaMu MO>KHO KOHTPOJIUPOBATh
Y U3MEHSATH MOKa3aTel Iy mpolecca 00orameHns MarHuTHOM
cenapanuei?
P3 JlaboparopHast [MK-2-Y 1;11K-2- 1. JlaiiTe onpeiesieHue TEPMHUHY «arjioMeparus.
pabora Ne3 BL;IIK-1-Y1;IIK-1- | 2. Haz0BUTE OCHOBHBIE KOMIIOHEHTHI arjIOMEpPAllMOHHOMN IINUXTHI U
Arnomepanus BL;IIK-5-V1;IIK-5- | mepeuncaute 3Tanbl €€ HOATOTOBKH K CIIEKAHUIO.
KEJIe30PYAHOTO B1;IIK-6-Y 1;ITIK-6- | 3. Ha3zoBuTe GakTophl, BIUSIONIME HA CKOPOCTH CIIEKaHHs arjoMepara.
CBIpbsA B1 4. ITo xakuM prarHAM (HOPMHUPYIOTCS 30HBI KOHACHCAIIUN H
MepeyBIAKHEHHUS B MPOIIECCe CIIEKaHus arjaomepara’?
5. JlaiiTe XapakTepHUCTUKY OCHOBHBIX (DU3MKO-XHMMHUYECKHUX MPOLECCOB,
MIPOUCXOASIIIX TPU (POPMUPOBAHUH CTPYKTYPHI arjiomepara.
6. IToueMy HIDKHHI CIIOH ariioMepara Ioirygaercs 0ojee OIIaBIeHHbIM,
HECMOTPS Ha PaBHOMEPHOCTh paclpeesieHHs TOIUIMBA B arouuxTe?
P4 JlaGopartopHast [MK-2-Y 1;11K-2- 1. Jaiite onpeneneHue NOHATHIO ra30MPOHULAEMOCTD arjOMIUXThI.
pabota Ne4 BLIIK-1-Y;IIK-1- | 2. Kakue ¢akTopbl B HAHOOJBINEH CTEIIEHH BIHSIOT Ha
lNazomponumnaemocts | B1;IIK-5-Y1;I1K-5- | razonpoHUIIaeMOCTh ariomuXThI?
arJIoMepaluoHHON BL;IIK-6-Y I;ITIK-6- | 3. [louemy ¢ yBenn4yeHHEM BO3BpaTa B PyAHONW CMECH YMEHBLIAETCs
IIUXTHI B1 pacxoj u3BecTHsKA?
4. [ToueMy MPOU3BOUTEIHHOCTD arjIOMAITHHbI 3aBUCUT OT
Ta30MPOHUIIAEMOCTH IIUXTHI?
5. Kakas BIa)XxHOCTb arJIOIMXThl CYUTAETCS ONTUMAIbHOM?
P5 [TpakTuyeckas [MK-2-Y 1I;1IK-1- 1. Onpexnenenue ariioMepaiu.
pabota Nel V1;IIK-2-31;I1K-1- 2. KoMnoHEHTHI ariioMepaioHHON HIMXTHI.
Pacuer 31;IIK-5-31;TIK-5- 3. Peakuuu mpoTeKarolue npH arjiocneKaHum.
MaTepHaIbHOTO U YLIK-6-31;IIK-6- 4. CrnocoObl MHTEHCH(UKAIIH arJIonpoLecca.
TerIoBoro 6araHcop | VY1
arjomnpoliecca
P6 [IpakTuueckas MMK-2-31;I1K-2- 1. Onpenenenue mporecca MPoru3BOACTBA METATYPrHUECKUX
paborta No2 V1;IIK-1-31;I1K-1- OKATBIIIICH.
Pacuer V1;IIK-5-31;I1K-5- 2. KOMIOHEHTHI IIUXTHI )T OKATHIIIEH.
MaTepHAILHOTO U VLIIK-6-31;I1IK-6- | 3. Peakuuu npoTekarolmue Npy CIIEKaHUU OKaThIIIEH.
TerioBoro 6amancos | V1 4. Tloka3zarenu KauecTBa OKATHIIIEH.
MIPOM3BOACTBA
OKAaTbIIIEH.
P7 IIpaktnue |I1K-2-31;11K-2- 1. OcHOBHBIE MUHEPAJIBI JKEJIE3HBIX PY/I.
ckast pabota Ne3 V1;IIK-1-31;T1K-1- 2. CpaBHEeHHeE MPOLIECCOB NPSIMOI0 ¥ HEMPSIMOI'O BOCCTAHOBJICHHUS.
Pacuer VLIIK-5-31;IIK-5- | 3. IloBeneHue cepbl B JOMEHHOU IJIABKH.
MaTepHaILHOTO U Y 1;IIK-6-31;ITK-6- | 4. Pa3noxkenue KapOOHATHBIX COCTMHECHHMA.
TerIoBoro 6araHcos | VY1 5. IIpomecch! mTakooOpa3oBaHMs B JOMEHHOM ITaBKH.
JIOMEHHOM IIJIaBKU. 6. CriocoObl MHTEHCH(PUKALIUY TOMEHHOM TUIaBKU.
P8 Kypcosas pabota Tema: Pacuer MaTepHaabHOTO 1 TEMJIOBOTO 0aNaHCOB TOMEHHOI IIaBKH

(1o BapuaHTy 3a1aHUN)

5.3. OueHo4Hble MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OUJIeToB, TECTOB U T.I1.)

IIpomesxyTounas arrectanus o Y [l ocymiecTBIseTCs IPU HCIIOJIB30BAaHUH CIEAYIONINX 005S3aTeNbHBIX (hOPM KOHTPOJIS:

1) BoinonHeHue u 3a1ura KypcoBoid padoThl B YCTHOM (hopMe IO KOHTPOJILHBIM BOIPOCaM M 33JJaHUsIM, WM B BHJIE
KOMITBIOTEPHOT'O TECTHPOBAHMS 110 TECTOBBIM 3aaHusIM B cpene LMS Moodle . TecTs 11s 3aIIUTHI KypCOBOI paboOTHI
rerepupytotcs cuctemoir LMS Moodle u3 6aHka TeCTOBBIX BOIIPOCOB | 3a7aHUi. TecT COCTOUT U3 8 TEOpETUIECKUX BOMPOcoB (1
6a 3a mpaBUIIBHBIN OTBET) U 2-X 3a7a4 (5 6aiia 3a IpaBUIIBHBIN OTBET). BpeMs mpoxoxaeHus Tecta orpaHudeHo - 20 MHHYT.
2) DK3aMeH, KOTOPBIA MOXKET IPOBOAMTCS B YCTHOH (popMe 1o OusieTaM, BKITIOYAIOIIUM TEOPETUUSCKHE BOIIPOCHL U 3a/1a4H,
OXBaTHIBAKOIIKE BCe pa3enbl Y I, Wi B TECTOBOM (opMe 1Mo TECTOBBIM 3anaHusM B cpene LMS Moodle .

Hwxe npencrasiieH obpasell 3Kk3aMEHAIIIOHHOTO OHiieTa, IPOBOJUMOTO B YCTHOH (opMme.

MUHHCTEPCTBO HAYKH U BBICIIEro odpa3oBanus Poccuiickoit denepanuun

(hemepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTENFHOE YUPEKACHIE BBICIIEr0 00pa30BaHHs
«HanuonaneHBIN HCcIeaoBaTeNbCKUN TeXHONOrnIecKkuil yauBepcuter « MUCHC
HOBOTPOUILIKUN OUITNAIT




Kacgenpa meTamrypriuueckux TeXHOIOTuil 1 000pyA0BaHHA
SK3AMEHAILIMOHHBIN BUJIET Ne 0

Jucnumuinza: « OKCTpaKLUsl YEPHBIX METAIUIOB U3 IIPUPOIHOIO ChIPhS»
Hamnpasnenue moarorosku 6akanaspos: 22.03.02 «Mertammyprus»
IIpodwmiie noaroToBku: «MeTayuryprus YepHbIX METAIIIOB)

®opma oOyueHus: OuHas

®dopmMa NpOBEACHUS IK3aMEHA: YCTHAS

1 Bompoc. J[BiKeHHe MIUXTOBBIX MaTEPHUAIOB B JIOMEHHOH nedr. [IpuunHbI OrycKaHus IUXTHL. [IBU)KCHUE MAaTEPUaIoB B HIDKHEH
Y4acTH JOMEHHOH TIeUH.

2 Bompoc. O6pa3oBaHue IITaKa U €0 Pojb B JOMEHHOM Iporecce. [lepBudHbIe, TIPOMEXKYTOUHBIC U KO-HEUHBIE IIITAKH.

3angaua. Temneparypa uyryna causunack ¢ 1500 °C no 1470°C. Ckonbko yraepona Beinenutcst B 100—TOHHOM KOBIIE, €CIIH
HPHUHATB, YTO YYT'YH SIBISETCS] HACBIIIEHHBIM PacTBOPOM YIIIepoJa B xelese?

CocTaBui JOIEHT
3aB. Kadpenpoit MTuO

O06pa3zerr TecToB:

B yem npeumyIecTBO 0(III0OCOBAHHOTO arioMepara nepe 0ObIYHbIM?
1. Gonee BbICOKAs IPOYHOCTB;

2. MEHBIIMH Pacxol KOKCa B IOMEHHOM II1aBKeE;

3. oOpazyroTcs Oonee KUIKKE IUTAKHU;

4. BbIlIE TEMIIEpaTypa B 30HaX TOPEHUSL.

K uemy npuBonuT Hayrnepo:xuBaHHE METala B JOMEHHOU IUIaBKU?
1. CHIDKEHUIO TeMIIepaTyphl IIaBIE€HHUS U YHEPro3aTpar;

2. YBEIIMUYEHUIO CTENEHU NPSIMOr0 BOCCTAHOBIICHHUS;

3. IOBBILIEHUIO TEMIIEPATYPHI B FTOPHE;

4. yBeTMUCHUIO BBIXO/IA [ILIAKA.

B uem 3akimrodaercst 0cOOCHHOCTH JOMEHHOTO TpoLecca?

1. ucnonb3yeTcs MPUHIUI IPOTUBOTOKA NPH JBUKEHUHU IUXTOBBIX MATEPUAIIOB U I'a30B;
2. BOCCTaHOBIIEHHE OKCHJIOB IPOMCXOIUT TOJIBKO 3a CUET yriaepoja KoKca;

3. BOCCTaHOBJIEHHE OKCH/OB IPOUCXOIUT B KHUIKOM IIIAKE;

4. dopMupoBaHKe NIJIaKa M IyTyHA IPOUCXOIHUT B TOPHE.

UeM siBisieTcs ra30Bbli IOTOK B IOMEHHOM I1aBKe?

1. paboYnM TEIOM M HHIUKATOPOM IIpOIecca;

2. ciocoOcTBYeT (POPMHUPOBAHHIO IIITAKA C MUHUMAIBHOH KHUIKOH TEKY9IeCThIO M CEPOIIOTIIOTUTEIBHON CITIOCOOHOCTBIO;
3. IOBBILIAET CTOMKOCTH OTHEYIOPHOM (DyTEPOBKH;

4. yBeIMUUBAET CKOPOCTH MPOILIABIEHHs MINXTOBBIX MaTEPUAIIOB.

Kakue TpeboBaHNs IPeIbABIAIOTCS K KeJIE3HBIM pynam?

1. MaKcHMalbHast KpyITHOCTh KyCKOB, COZICpIKaHUe JKelle3a, MUHUMYM BPEIHBIX IIPUMECEH;

2. MPHUMAaJIbHAs BIIQXKHOCTB, ONITUMAaJIbHAs OCHOBHOCTH, MAaKCHMAJIBHOE COJIep KaHHE JKeTe3a;
3. MaKCHMaJbHOE COIEpKaHUE JKeJle3a U IMOPHCTOCTh, 000TOTHMOCTE;

4. MakxcUMaJbHOE COJIepyKaHHe XKene3a, MUHUMYM BPEAHBIX IIpUMeceii, CaMOIIIaBKOCTb.

C KaKo# [eNTbIo MTPOBOUTCS MAaTHETH3NPYFOITHI 00XKHT?
1. ynaneHus BpeIHBIX IPUMECEH;

2. ynaneHus cepsl ¥ pocdopa;

3. yAayeHHs BIIaTH U Pa3JIOKCHHUS U3BECTHIKA;

4. mepeBofa pyIHBIX MUHEPAJIOB B MATHUTHOE COCTOSTHHE.

BpiOepuTe onTUMaNbHBINA TEXHOIOTHUSCKHIA MPOIIECC MOTOTOBKH JKENE3HBIX PYA?

1. mpobneHune, n3MeNnbYeHNe, IPOMBIBKA, OKYCKOBaHHE;

2. npoGeHue, u3MenbueHue, Kiaccupukanus, odorameHne, OKyCKOBaHHUE,

3. apobnieHue, KnaccuduKaims, n3MeNbIeHne, 00oraiieHne, OKyCKOBaHHE,

4. npo0Gienue, 3MeIbUCHHEe, TPOXOUYCHHUE, KiaccuuKaIys, o0oraneHue, OKyCKOBaHHeE.

Ha xakue nmapameTpsl JOMEHHOH IJIABKH BIHMSET YPOBEHb 3a3bINHU IINXTOBBIX MaTepHaIoB?

1. IpoU3BOAUTENBHOCTD IIEYH, TEMIIEpPATypa YyI'yHa Ha BBIILYCKE, PACX0J KOKCa,

2. IPOM3BOANTEIBHOCTD NIEYH, TEMIIEpATypa YyryHa Ha BBIIYCKE, pacX0J KOKCa, BI3KOCTH NIJIAKa M COAEPkKAaHUE CEPhI B UyTYHE;
3. IPOM3BOAUTENBHOCTD MIEUH, TEMIIepaTypa YyryHa Ha BBIIYCKe, pacXol KOKca, coaepxkanue Gochopa B uyryHe;

4. IpOU3BOAUTEIBHOCTH UM, TEMIIEPATypa YyryHa Ha BBIIIYCKE, pacXoj KOKca, coaepxanue Gpocdopa B 4yryHe, JNIUTEIBHOCTD
KaMITaHWH.

YeMm OLEHUBACTCA MPOU3BOAUTECIILHOCTE MPOMBIIIJIICHHBIX arjioMe€paliuOHHbIX MamuH?




1. pacxo10M TOILUIMBA, CTEIEHBIO PA3PsDKEHUS B BAKYYM-KaMepax, COAEpKAaHUEM Kelle3a U BPeAHBIX IpUMecel B arjioMepare;
2. pacXxoioM TOILIMBA, CTENEHBIO pa3psKEHUs B BaKyyM-KaMmepax, COJAepyKaHUeM JKeNe3a U BpEJHbIX IPUMecel B arjaoMepare,
KPYIHOCTBIO U TIPOYHOCTHIO arjioMepara;

3. KONMMYECTBOM arjioMepara, MOIy4YeHHOTO ¢ eAWHHIBI IUTOMIAAN arJIOIeHTEI;

4. KOTMYECTBOM ariaoMepaTa, MOIy4eHHOTO C eIUHUIIBI IO arJ0IeHTHI U IPOYHOCTHIO arjaoMepaTta;

UTo TMMUTUPYET OCHOBHOCTH arjIoMepara v OKaThIIeH?

1. moTepst IPOYHOCTH B IPOLIECCE JOMEHHOM ILIABKE;

2. moTepsi MPOYHOCTH B MPOLIECCE JOMEHHOM IIIaBKe M YBEIMUEHUE BbIX0/1a LITaKa;

3. moTeps MPOYHOCTH B MPOLIECCe JOMEHHOH IIIaBKe, yBEIHMYCHHUE PACX0/a KOKCa U BBIXOAA IIJIAKa;
4. cHIKEHHe TIPOU3BOIUTEIIFHOCTU 00KHUTOBBIX arperaTos.

Kaxue ocHOBHBIE (DYHKIIMH METAJLTyprHYECKOro Kokca?

1. ABIIAETCS MCTOYHUKOM TeIlIa, PEareHTOM ISl BOCCTAHOBIICHHS OKCHJIOB, Pa3PBIXJINTENb CTOJIOA IIUXTHI, CTIOCOOCTBYET
Pa3KIDKCHUIO 1ITaKa;

2. SIBJISICTCSI ICTOYHUKOM TEIlIa, PeareHTOM JUIsi BOCCTAaHOBJICHHUS OKCHJIOB, Pa3pbIXJIUTEINb CTON0A HINXTHI;

3. SABISIETCSI NCTOYHUKOM TEIUIA, PEareHTOM JUIS BOCCTAHOBJICHUS OKCHJIOB, Pa3pBIXJINTEINb CTOI0A INXTHI;

4. ABNIAETCS NCTOYHUKOM TEIUIa, PEareHTOM JUIS BOCCTAaHOBIICHHUS OKCHUIOB, Pa3phIXIUTENb CTOI0a MIUXTHI, CIIOCOOCTBYET
CHIDKEHHIO cofiepkanust pocdopa B yyryHe.

TecTs! U1 5K3aMeHa reHepupytorcs cucreMoir LMS Moodle u3 6aHka TeCcTOBBIX BOIpocoB U 3aganuid. Tect cocront n3 20
TeopeTHIecKux Bompocos (1 6asmt 3a mpaBUIBHBIN OTBET) U 4-X 3a1a4 (5 Garuia 3a IpaBUIBHBIN OTBET). BpeMs mpoxoxaeHus Tecta
orpaHuyeHo - 40 MUHYT.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, 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. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

ABTODBI, COCTaBUTENIN 3arnaBue Bubmmorexa M3narenscTBo, rox, 311. axpec
J1.1 [KOcodun 10.C,, Meramnyprus xenesa: M.: UKII «Akanemxnura», 2007,
ITamkos H.®. Vuebuuk
JI1.2 | JLU. Jleontses, FO.C. | ChipreBas u ToruinBHas 6aza 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. DKCTpaKIus YePHBIX METAJUIOB Crapsrii 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",
"ODKCTpaKIys 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
22 |HOB HUTY "MUCuC" www.elibrary.misis.ru
73 | Poccuiickas HaydHas SIEKTpOHHAS OMOJIMOTEKA www.elibrary.ru
6.3 IlepeueHb NPOrpaMMHOro odecrneyeHust
I1.1 |AnruBupyc Kaspersky Endpoint Security amst 6usneca-Pammpennsiit 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 OBECIIEYUEHUE
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 Ui 00ydaromuxcs,
"MarepuanoseneHue" J0CKa ayJUTOpHast MeJIoBas, MUKPOCKOII
"MartepuasnoBecHue u TexHosorus | Mmetayiorpapuueckuii 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-U3-31S4C-CS (co mmaypom 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 yueOHO#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. METOANYECKHE YKA3AHUSA JJISA OBYYAIOIIUXCA

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-
obpasoBarensHoit cpenst HUTY «MUCHUCy (QMOC), yacThio KOTOPOi HEMOCPEICTBEHHO NPEHA3HAYCHHO IS OCYIIECTBICHNS
00pa30BaTeNpHOrO Ipoliecca ABseTcs DIeKTPOHHBIN 00pa3zoBaTenbHBIil pecypc LMS Moodle.




LMS Moodle ncnonp3yercs NpeuMyIECTBEHHO JUI ACHHXPOHHOTO B3aHMOJICHCTBUS MEXIY YyUaCTHHKaMU 00pa30BaTeIbHOTO
npolecca NoCpecTBOM ceTH «HTepHeT».

Yrto0Os! 3¢ GeKTHBHO NCTIONB30BaTh Bo3MOkHOCTH LMS Moodle, a COOTBETCTBEHHO M yCIENTHO OCBOUTD AUCHUILTHHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, AJIs Y€T0 CIEAYET MEePEHTH 10 CChUIKE, BRIAABAEMOIl COTPYTHUKAaMH JeKaHaTa WX
npenojasareneM. JIOTHH U maponb A PErUCTPaluy U paboTe C KypcoM COBIAJaeT ¢ JIOTHHOM U IapojieM OT TMYHOro KaOHHeTa
HUTY MUCHUC;

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,
KypCOBbIe PabOTBI/TIPOEKTHI) IUTEPATYpY, pazmeniennyto B 9bC HUTY «MUCHUC;

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)posIBIATH PEryJSIpHYIO aKTUBHOCTh 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.




