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1. HEJIX OCBOEHUA

1.1 | I3y4nuTh OCHOBHBIC MHHEPAIIBI JKEJIC3HBIX U MAPTaHIEBBIX PYA, CIIOCOOBI MX APOOICHHS, N3MEIBUCHUS U OKYCKOBaHHS.

1.2 | I3y4uTh TepMOANHAMHYECKHE U TEXHOIOTHUSCKHAE 0COOCHHOCTH IOMEHHOH TUIABKH, CTIOCOOBI €€ MHTEHCH(HKAIIIH.

1.3 | U3yunTh BHEIOMEHHBIE CIIOCOOBI TIOJTyYECHHSI YyTyHA.

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITPOT'PAMMBI

biox OII: b1.B.JIB.02

2.1 TpeGoBanus k HpeHBaIPHTeJ]LHOﬁ NOAT0TOBKE 00y4aloLerocs:

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-HCCIen0BaTeNbCKas pabora (4actp 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 | DxoHOMUKA

2.2.9 | DiexTpoMeTaIyprus CTand u (eppoCIIaBoB

2.2.10 |KypcoBas Hay4HO-HCCIIenoBaTeNbCKas paboTa (dacTs 3)

2.2.11 |IloxroroBka K NMpoIeAype 3aIllUTHI U 3aIUTa BBITYCKHON KBaTH()UKAINOHHOH pabOTHI

2.2.12 | Pa3znuBKa ¥ KPUCTAJUIU3ALMS CTATH

2.2.13 | Teopust 1 TEXHOJIOTHS Pa3IUBKU CTAIH

3. PE3YJIbTATBI OBYYEHMUS IO JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSAMH

IIK-1: Cnioco0eH ocylecTBJIATH TEXHOJIOrHYeCKHe MPOLEeCcChl N0 MOJYYeHUI0 YePHBIX METAJI0OB, OLEHUBATH PUCKHU U
onpeneATh MepPbI MO 00eceYeHn 0 UX 0e30MACHOCTH

3HaTh:

TIK-1-31 YerpoiicTBo, NpUHLIMIT AEHCTBUS U MIPaBUiIa HKCIUTyaTallMd TEXHOIOTHYECKOro 000PYI0BaHUS IS BHIIIJIABKH U
KOBILIEBOM 00pabOTKU CTAIH

IK-2: Cnioco6eH pa3padaThIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJYIeHHSI YePHBIX METAJIOB, OCYLIECTBIATH KOHTPOJIb HX
BBINOJIHEHHS M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNpPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NMPOTyKINH

3HaTh:

ITK-2-31 BnusiHUE TEXHOJIOTHYECKHX MTApaMETPOB IJIABKY M KOHCTPYKTHUBHBIX 0COOCHHOCTEH TUIaBHIIBHOTO 000pYIOBaHHS Ha
TEXHUKO-IKOHOMUYECKHE ITOKAa3aTeIH POU3BOICTBA

IK-5: Cnioco6eH onpeaeasiTb TEXHUKO-DKOHOMHYECKHE MOKA3aTeJH MPOLEcCOB MOJTyIeHHs] YePHBIX MeTAII0B, MPOBOANTH
aHaJn3 3G PEeKTUBHOCTH TEXHOJIOTMYECKUX MPOIECCOB MPOU3BOACTBA YePHBIX METAJIJIOB H pa3padaThiBaTh MPeAJI0KeHUsI
1O MX COBEPIIEHCTBOBAHUIO

3HaThb:

[IK-5-31 OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX U (PH3UKO-XUMHUECKHX IPOIIECCOB TPOU3BOJICTBA, COBPEMEHHBIE TEXHOIOTHH
MPOU3BOJICTBA YyTyHA TPeOyeMOro KauecTBa

IIK-6: Cnioco6eH 000CHOBAaHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIC HH(POBBIE TEXHOJIOTHH /ISl NOBbILICHUS
3¢ PeKTHBHOCTH NPOLECCOB NMOJYYeHHS YePHBIX METAIIOB

3HaTh:

[1K-6-31 Bo3moxHOCTH III(POBBIX TEXHOIOTHHA M CLOCOOB! X IPUMEHEHNUS IS aHAIN3a Y (QEKTUBHOCTH MPOLECCOB
HPOM3BOJICTBA YyT'yHA

IIK-1: Cnioco0eH ocylecTBJIATH TEXHOJIOrHYeCKHe MPOLEecChl N0 MOJIYYeHHI0 YePHBIX METAJIOB, OLEHUBATH PUCKHU U
onpeneATh MepPbI M0 00ecneYeHn 0 UX 0e30MaACHOCTH

YMmerb:

TIK-1-Y1 OcyimecTBasTh TEXHOIOTHUECKHA MPOLIECC MPOU3BOACTBA )KUAKON CTAIH C YI€TOM OCOOCHHOCTEH 000pYyAOBaHUS U
TpeOOBaHM K KaueCTBY MPOAYKIUH

IIK-2: CnocodeH pa3pabdaTbIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJY4eHHsT YePHBIX METAJI0B, OCYIIeCTBIATH KOHTPOJIb HX
BBINOJIHEHHS U Pa3padaThIBaTh PEKOMEHIALMM 110 NPeIyNpe:KIeHUI0 U YCTPAHEHHIO Je()eKTHOCTH NPOAYKIMHT




YMmerb:

[IK-2-¥'1 Pa3pabaTsIBaTh TEXHOIOTHYECKUE MPOLECCHI IIPOM3BOICTBA B COBPEMEHHBIX ITAaBMIIBHBIX arperarax

IK-5: CiocoGeH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTe/H MPOLEecCOB MOJTyIeHHs] YePHBIX METAJI0OB, IPOBOIUTH
aHaau3 3G (PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAJIOB H Pa3padaThIBATh MPENI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Ymern:

[IK-5-Y1 PaccuutheiBaTh 1 AHAJIM3UPOBATbh XUMHUUYCCKHUE U (I)I/ISI/IKO-XI/IMI/I‘ICCKI/IC MPOLECChI, CBA3aHHBIC C IIPON3BOACTBOM YyT'yHa

ITIK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBBILICHUS
3¢ (PpeKTUBHOCTH MPOLIECCOB MOJYYeHHS YePHBIX MeTAJLI0B

Ymerb:

I[IK-6-Y1 AHaJ'[I/ISI/IPOBaTL TEXHOJIOTHYECKHUE MPOUECCHI IIPOU3BOACTBA YyT'YHa B COBPECMEHHBIX IIJIaBUJIBHBIX arperarax
CTaTUCTUYCCKUMU MECTOAAMH

IIK-1: Cnioco0eH ocylecTB/IATL TEXHOJIOTHYeCKHe NPOLECCh 110 HOJIY4CHHUIO YePHBIX METAJLI0B, OLCHUBATL PHCKU H
onpeesTh Mephl 110 00ecneYeHNI0 HX §e30MaCHOCTH

Baanernb:

[IK-1-B1 Merogamu pacdera MHXTHI, MATEPHAIBHOTO U TEIJIOBOTO OATaHCOB CTATEIUIaBHIBHBIX MPOIECCOB

IIK-2: Cnoco0en pa3padaTbiBaTh TEXHOJIOIHYeCKHE MPOLECCHI MOJYyYeHUs YePHBIX MeTAJJIOB, 0CYLIECTBIISITH KOHTPOJIb HX
BBINOJIHEHHSI M Pa3padaThIBaTh PEKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEHHIO Ae(heKTHOCTH NPOTYKINA

Baangern:

[IK-2-B1 Metoaukoii onpeneneHus oNTUMaIbHBIX TEXHOJIOTHIYECKUX TapaMeTPOB BHIIIABKY YyT'YHA B COBPEMEHHBIX TUIABHIIBHBIX
arperarax

IIK-5: Cnioco6eH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTe/H MPOLEecCOoB MOJTyIeHHs] YePHBIX MeTAJI0B, IPOBOINTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB M Pa3padaThIBATh MPEAI0KEHHS
MO X COBEPIIEHCTBOBAHUIO

Baanernb:

ITK-5-B1 Metonamu BeIOOpa panoHAIBHBIX CIIOCOOOB MPOM3BOICTBA YYyTYHA C YUETOM PEIICHHUS 3a1a4 SHEPro- U
pecypcocOepexerust, i OXpaHbl OKPYKAIOMIEH CpeIbl

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHH VISl NOBbILICHUSI
3 (PpeKTHUBHOCTH MPOLECCOB MOJYYCHHS YePHBIX MeTAJLI0B

Baanernb:

[1K-6-B1 HaBbikamu npuMeHeHHs (D POBEIE TEXHOIOTHH IS HOBBIICHMS 3((eKTHBHOCTH MPOIECCOB IPOM3BOACTBA YyTyHa

4. CTPYKTYPA U COJAEPKAHUE

Kon HanmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatrypa | Ilpumeuanne KM Beinoan
3aHATHA TeM /BUJ 3aHATUSA/ / Kype HHIUKATOPBI H JJI. sieMble
KOMIIeTeHIU i pecypcsbl padoTsl

Pasnea 1. Poab npoueccos
IKCTPAKLUM YEePHBIX
METAJIJIOB B COBPeMEHHOM

MeTaLTypruu

1.1 1.1 Pecypcuas 6a3a uepHOii 3 1 TIK-5-31 IIK-1- J.1
MeTautypruu. YepHeie 31 IK-2-31 JI1.2J12.1J13.
MeTasuibl. OCHOBHBIE I1K-6-31 2
HalpaBJICHUs] SKCTPAKLIUU 012233

YEepHBIX MeTa/IoB. Pecypco-
9KOJIOTHYECKUE MTPOTHO3BI
pa3BUTHUA lIepHOI‘/‘I
METAJIIIYypruu.

1.2 CxeMbI COBpEMEHHBIX
MPOLIECCOB SKCTPAKIHH
YCPHBIX METAJITIOB.
[TonroroBka >kene30pyIHOTO
chIpbs. [lpobieHue,
HU3MCJIBYCHUEC, TPOXOUCHUC
Martepuano. OborameHue
JKEJIC30PYIHOTO CHIPHSL.
/JTex/




Pa3nen 2. TeopeTuueckue
OCHOBBI OKYCKOBAHMS
NPHUPOIHOTO U
TeXHOTeHHOI0 ChIPbS

2.1 2.1 TpeboBanus K TIK-5-31 TIK-1- | JI1.1J12.1J13.
OKYCKOBaHHOMY MPOIYKTY. 31 [IK-2-31 2
OCHOBBI (POPMHUPOBAHHUS [TK-6-31 213253
OKYCKOBAHHOT'O CHIPBSI.

OKHUCIUTENBHO-
BOCCTaHOBHUTEJbHBIE
Mpolecchl. XUMHUYECKHE
peaxIy B TBEpAOH dase.
2.2 OCHOBBI CHIEKaHUS
JTUCTIEPCHBIX MAaTEPUAJIOB.
Teepnodasznoe u
JKUAKO(pa3zHoe CIIeKaHHe.
OCHOBBI TEOPUH CIIOEBBIX
TIPOLIECCOB.

2.3 'opeHue TomuBa.
PacruiaBnenue muxThl U
KPHCTAJUTU3aIINs pacIuiaBa.
/JTex/

2.2 Pacuer nmoka3zateneii TIK-5-31 TIK-5- | JI1.1J12.1J13. P5,P6.P
o0arareHus *Kene3HbIX V1 IIK-1-31 1J13.2 7
pya /Tp/ [IK-1-Y1 IIK-2 313233

-31 [IK-2-V1
TIK-6-31 IIK-6-
Vi
Pa3gen 3. Texnosorust u
000py10BaHueE NMPOLECCOB
arjioMepanuu
JKeJIe30PYAHOIO ChIPbs

3.1 TexHonorust u 060pya0BaHUE [MK-5-31 IIK-1- | JI1.1J12.1JI3.
MPOLIECCOB arJIoMepanuu 31 [IK-2-31 2
JKETIE30PYIHOTO CHIPBS [K-6-31 313233
3.1 Cxema mporecca
arjaoMepanuy. XUMU4eCKUui
COCTaB M (pU3MUIECKUE
CBOMCTBA LIMXTHI U €€
MIOJTrOTOBKA.

3.2 TexHomorus mnpoiecca
MIOJTYYEHUS arjioMepara.
Kontpons u ynpasienue
mporueccoM. TeXHUKo-
HKOHOMHYECKHUE TIOKa3aTelIN
MIPOU3BOACTBA.

3.3 ®opmupoBaHue
arjoMepara u ero
METaJUTypru4ecKrue CBOMCTBA.
YrpasieHue KauecTBOM
arnomeparta. [loBenenue
MIPUMECHBIX

aneMeHTOB. /JIek/

3.2 Arnomepanust TK-5-Y1 TIK-5 | JI1.1J12.1J13. P1

JKeJIe30PYAHOTO ChIpbs /J1ad/ -B1 IIK-1-V1 2
MK-1-B1 TIK-2 313233
-Y1 [IK-2-B1
[IK-6-VY1 IIK-6
-B1
33 MarepuaibHblii U TEIIOBOM IK-5-31 IIK-5- | JI1.1JI12.1J13.
6amanc arnomnporecca /IIp/ V1IIK-1-31 1J13.2
[K-1-Y1 IIK-2 212233
-31 IIK-2-V1
TTK-6-31 TIK-6-

Vi




Pa3nen 4. Texnoyaorust u
000py10BaHHeE NMPOLECCOB
NPOU3BOACTBA
JKeJIe30PYAHBIX OKAThIIIeNH

4.1 4.1 Cxema mporiecca TIK-5-31 TIK-1- | JI1.1J12.1J13.
MTPOU3BOCTBA OKATBIIICH. 31 I1K-2-31 2
DOpMUPOBaHHE CHIPHIX I1K-6-31 2102233
TpaHyI.
BricokoTemnepaTtypHoe
ynpouHenue. [loenenue
MPUMECHBIX 3JIEMEHTOB.
4.2 TexHONOTHYECKHE
PEKUMBI POU3BOJICTBA
okarsblmeil. @opmupoBanue
OKATHIIIEH U YIIPaBICHUE UX
KauecTBOM. TexXHHUKO-
HKOHOMUYECKHUE MOKa3aTeIu
MIPOM3BOJICTBA OKATHIIICH.
4.3 KoHCTpYyKIIUH U
00opyoBaHKE NPEeIIPUATHIA
IO TIPOHU3BOJICTBY OKATHIIICH.
/JTex/
42 TexHomorust Npon3BOJICTBA [IK-5-Y1 IIK-5 | JI1.1J12.1J13. P1,pP2
okarsiteii /J1ad/ -B1 IIK-1-Y1 2
[IK-1-B1 TIK-2 2102233
-Y1 [IK-2-B1
[K-6-VY1 IIK-6
-Bl
4.3 MarepuranbHbIi U TETIOBOH [1K-5-31 TIK-5- | JI1.1J12.1J13. P5,P6,P
OaylaHc POM3BOICTBA V1 IIK-1-31 1J13.2 7
METaJLUTyprU4eCKUX IK-1-Y1 IIK-2 2103233
okatsimeit /I1p/ -31 [IK-2-V1
ITK-6-31 TIK-6-
V1
Pasnea 5. Texnosnorus u
o0opya0BaHue MPOLECCOB
NPOU3BOJCTBA
JKeJIe30pYAHbIX OpUKeTOB
5.1 TexHomorus u 000pyAOBaHNE TIK-5-31 TIK-1- | JI1.1J12.1J13.
MIPOLIECCOB MPOU3BOJICTBA 31 IK-2-31 2
KEJIe30pyTHBIX [TK-6-31 213253
opuxeros /JIex/
5.2 Bpuxeruposanwue pyn /J1a6/ MK-5-Y1 TIK-5 | JI1.1J12.1J13. P3
-B1 TIK-1-Y1 2
[IK-1-B1 TIK-2 2102233
-Y1 [IK-2-B1
[K-6-VY1 TIK-6
-B1
53 MarepuranbHbIi U TETIOBOM [TK-5-31 IIK-5- | JI1.1J12.1JI3. P6
OaytaHc TPOIIECCOB V1 IIK-1-31 1J13.2
6puxerupoBanus /IIp/ IIK-1-V1 IIK-2 012233
-31 I[IK-2-V1
I1K-6-31 IIK-6-
V1

Paznea 6. Pecypco-
IKOJIOTHYEKHE
XapaKTepUCTHKHA
MPOLECCOB MOATOTOBKH
ChIpbS




6.1 6.1 DxobamaHCH! pa3INIHBIX 1 MK-5-31 TIK-1- | JI1.1J12.1J13.
CXEM IMOJTOTOBKH ChIPbSI. 31 I1K-2-31 2
Crpykrypa, 3Heprosarpar u I1K-6-31 0109233
OCHOBHBIE HAIIPABIICHUS
SHEProcOepeKeHHUS.

6.2 MarepuanocOepeskeHie U
PEIUKIINHT MaTepUAJIOB.
DopmupoBaHUE BEIOPOCOB U
YTUIU3ALUS
MIPOU3BOACTBEHHBIX OTXOJIOB.
/JTex/

6.2 Pecypco-skonornyexue 1 TIK-5-31 TIK-5- | JI1.1J12.1J13. P7
XapaKTEPUCTHKH MPOLIECCOB V1 IIK-1-31 1J13.2
MOATOTOBKH CHIPBs /I1p/ [IK-1-Y1 IIK-2 2102233

-31 [IK-2-V1
TIK-6-31 IIK-6-
Vi
Pa3gen 7. Texnosiorust
JOMEHHOM NJIABKU:
Npouecchbl HATPeBa U
BOCCTAHOBJICHUS
IUXTOBBIX MATEPHAJIOB

7.1 7.1 Harpes u paznoxeHue 1 IK-5-31 IIK-1- | JI1.1J12.1J13.
KOMIIOHEHTOB HINXTHI. 31 IK-2-31 2
D¢} HekTHBHOCTH MPOTUIABKH [TK-6-31 213253
OKYCKOBaHHBIX MaTEpPHAaJIOB.

7.2 TepmoauHamuka
BOCCTAHOBJICHUSI XKeJe3a U3
OKCHJIOB M CJIOKHBIX
COETUHEHU MOHOOKCHJIOM
yraepoja u BOZOPOIOM.

7.3 BoccraHoBeHue
OKCHJIOB KeJie3a TBePIbIM
yriepoaom. Peakmus
ra3uQuKanyy yriaeposa.
IIpsimoe u Henpsimoe
BOCCTAHOBJICHUE B IOMEHHOU
neyu.

7.4 BocctaHOBIIEHHNE
KPEMHUS ¥ MOTyICHUS
JUTEHHBIX YYTYHOB 1
dheppocunuys.

7.5 BoccraHoBiieHue
Maprasiia 1 mojgy4eHue
MapraHIOBUCTHIX YYT'YHOB U
(heppomaprania B JOMEHHON
TeYu.

BOCCTaHOBIICHUS. /JIex/

7.2 MarepuanbHblil U TEIUIOBOR 1 MK-5-31 TIK-5- | JI1.1J12.1J13. P7
OaJlaHC JJOMEHHONU V1 IIK-1-31 2
mtaBku /TIp/ MK-1-Y1 TIK-2 212233

-31 [IK-2-V1
TIK-6-31 TIK-6-
Vi

7.3 BrlmonHeHrEe KOHTPOJILHOM 10 [MK-5-31 IIK-5- | JI1.1J12.1JI3.
pabothl Ha Temy: "Pacuer V1 IIK-5-B1 2
MaTEPUAIILHOIO U TEIJI0BOIO [K-1-31 TIK-1- | 313233
OaJlaHca JOMEHHOM V1 IIK-1-B1
taBku" /Cp/ ITK-2-31 TIK-2-

V1 T1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-Bl

Paznen 8. ®opmupoBanune
4YyryHa u 1jiaKa




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/

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

JI1.1J12.1J13.
2
01030233

8.2

Uzyuenue tem:
BrenomenHast o0paboTka
4YyryHa. ¥ 1aJeHUE Cephl,
tdhochopa, kpemHus U ap.
3JIEMEHTOB TIPH
BHEJIOMEHHOH 00paboTKe
49yTyHa.

/Cp/

10

[IK-5-31 IIK-5-
V¥1IIK-5-Bl
TIK-1-31 IIK-1-
V1IIK-1-Bl
I1K-2-31 TIK-2-
V1IIK-2-Bl
[K-6-31 IIK-6-
V1I1IK-6-B1

JI1.1J12.1J13.
2
010233

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

9.1

9.1 T'openue ToIUINBA B FOpPHE
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 IIK-1-
31 IIK-2-31
[1K-6-31

JI1.1J12.1J13.
2
013233




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/

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

JI1.1J12.1J13.
2
01030233

Paznen 10.
Pecypcocoepexenue,
IKOJIOTHS ¥ TEXHUKO-
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/

TIK-5-31 IIK-1-
31 IIK-2-31
ITK-6-31

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/

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

JI1.1J12.1J13.
2
0103233

Paznen 11. KoncTpykuus u
000py10BaHUE TOMEHHbIX
neveii M HeX0B




11.1 11.1 YerpoiicTBO JOMEHHBIX 1 T1K-5-31 TIK-1- | JI1.1J12.1JI3.
nieveid. JInTeiHbli ABOD. 31 I1K-2-31 2
Pynuelit nBop. I1K-6-31 0109233
11.2 [Mopaya nyThs 1
KOHCTPYKLUH
BOJIOHArpeBaTenei.
11.3 Ouncrka TOMEHHOTO
raza. Tpancnopt uyryHa u
nuiaka. PaznuBounsle
MaIlHBI.
/JTex/
11.2 N3yyeHue komnexun 1 TIK-5-Y1 IIK-5 | JI1.1J12.1J13. P4,P3,P
00pas1oB CHIPhIX MaTEPUAIOB -B1 IIK-1-V1 2 2,P1
U IPOJYKTOB JOMEHHOM [IK-1-B1 TIK-2 2102233
rutaBku /J1a6/ -V1IIK-2-B1
[IK-6-VY1 IIK-6
-Bl
11.3 | 3yuenwue Tem: 9 [TK-5-31 IIK-5- | JI1.1J12.1JI3.
Opranuzanus JOMEHHOU V1 IIK-5-B1 2
IJ1aBKU. MaremaTuieckoe TK-1-31 IIK-1- 212233
OIMKCaHUE JJOMEHHOI'O V1 IIK-1-B1
Mporecca U KOMIbIOTEPHOE [MK-2-31 TIK-2-
YIIPABIEHHUE MIPOLECCOM. V1IIK-2-Bl
/Cp/ TIK-6-31 IIK-6-
V1 IIK-6-Bl
11.4 |Pacuer npoduis noMeHHON 2 IK-5-31 IIK-5- | JI1.1J12.1J13. P7
nieun /TIp/ V1 IK-1-31 2
[K-1-Y1 IIK-2 212233
-31 [IK-2-V1
[TK-6-31 TIK-6-
Vi
11.5 | BrinoaHeHue KypcoBoi 15 TIK-5-31 IIK-5- | JI1.1J12.1J13. P1,P2,P
pa6otsr /Cp/ VY1 IIK-5-B1 2 3,P4,P6,
MK-1-31 [IK-1- | 313233 P5,P7
V1IIK-1-B1
[IK-2-31 IIK-2-
V1IIK-2-Bl
TTK-6-31 TIK-6-
V1 IIK-6-Bl
Pa3gen 12. TexHoJiorus u
odopy1oBaHue
BHEIOMEHHOTO0 MOJIy4eHUsl
YyryHa W ’kejie3a
12.1 7.1 Harpes u pa3znoxxeHue 1 TIK-5-31 TIK-1- | JI1.1J12.1J13.
KOMITOHEHTOB IIMXTHI. 31 IIK-2-31 2
D} dexkTHBHOCTH MPOTUTIaBKH [TK-6-31 2192 33

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  |H3yueHue Tem: 3 10 [ IIK-5-31 TIK-5- J1.1
[MupodopHoCTh V1IIK-5-B1 | JI1.2J12.1J13.
CBEXEBOCCTAHOBIICHHOT O ITK-1-31 TIK-1- 2
JKeTie3a U METOJIBI ee V1IIK-1-B1 213253
nofasneHus. CBapuBaeMoCTh T1IK-2-31 I1K-2-
DK00aTaHChI TTPOIIECCOB V1 IIK-2-B1
METAJUTYpPIHH JKele3a. TIK-6-31 TIK-6-
AHanu3 YHEPreTHYECKUX V1 IIK-6-B1
MaTepHUabHBIX 3aTpPaT.
BBIOPOCHI B OKPYIKAIOIIYIO
cpeny.
/Cp/
12.3 IToaroroBka K 3amure 3 15 T1K-5-31 IIK-5- | JI1.1J12.1J13.
KypcoBoii pabotsr /Cp/ VY1 IIK-5-B1 1J13.2
TIK-1-31 TIK-1- 213253
V1IIK-1-B1
[TK-2-31 TIK-2-
V1 TIIK-2-B1
TIK-6-31 TIK-6-
V1 IIK-6-B1
12.4 | 3ammra KypcoBoi 3 4 [TK-5-31 IIK-5- | JI1.1J12.1JI3. KM1
paboter /KP/ V1IIK-1-31 1JI3.2
IK-1-V1 TIK-2 213253
-31 [IK-2-V1
[TK-6-31 TIK-6-
Vi
12.5 |IloaroroBka k 3x3ameny /Cp/ 3 20 TIK-5-31 TIK-5- JI1.1
V1 IIK-5-B1 JI1.2J12.1J13.
ITK-1-31 TIK-1- 2
V1TIIK-1-B1 213253
TIK-2-31 TIK-2-
V1 IIK-2-B1
ITK-6-31 T1K-6-
V1 IIK-6-B1
12.6 | Dk3aMeH MO AUCIUILIMHE 3 5 TIK-5-31 TIK-5- J1.1 P1,P2,P
"Teopust U TEXHOJIOTHSI V1 IIK-5-B1 JI1.2J12.1J13. 3,P4,P5,
OKYCKOBaHUS CBIPbS 1 IK-1-31 IIK-1- 1J13.2 P6,P7
JIOMEHHOTO V1TIIK-1-B1 213253
npousBoacTBa" /Ik3ameH/ T1IK-2-31 T1K-2-
V1 IIK-2-B1
ITK-6-31 ITK-6-
V1 IIK-6-B1
Pasnen 13. IloaroroBka k
KOHTPOJIbHBIM
MepONpPHUATUHIM H
BBINOJIHSIEMBIM padoTam
13.1 | OOGbem yacoB 3 40 TIK-5-31 TIK-5- JI1.1 KM1,K
CaMOCTOSITENILHOM paboThI Ha V1 IIK-5-B1 JI1.2J12.1J13. M2
noarotoBky k KM /Cp/ ITK-1-31 TIK-1- 1JI3.2
V1 TIIK-1-B1 213253
TIK-2-31 TIK-2-
VY1 IIK-2-B1
ITK-6-31 ITK-6-
V1 IIK-6-B1
13.2 | OOGbem yacoB 3 40 TIK-5-31 TIK-5- J.1 P1,P2,P
CaMOCTOATEIbHOM paboThI Ha VY1 IIK-5-B1 JI1.2J12.1J13. 4,P3.P5,
noarotoBky k BP /Cp/ ITK-1-31 TIK-1- 1J13.2 P6,P7,P
V1TIIK-1-B1 213253 8
TIK-2-31 T1K-2-
VY1 IIK-2-B1
TIK-6-31 T1K-6-
V1 IIK-6-B1

5. ®OHJ OIIEHOYHBIX MATEPUAJIOB




5.1. KonTpoabHble MeponpusaTUs (KOHTPOJIbHAsA padoTa, TeCT, KOJUIOKBHYM, 3K3aMeH M T.I), BONPOCHI 1/
CaMOCTOSITETbHOM MOATOTOBKH

Konx
KM

Konrponsnoe
MeponpusTue

IIpoBepsiemble
WHIUKATOPBI
KOMITETCHITUH

BOHpOCBI JUIA IOATOTOBKH

KM1

KonTponbHas
pabora

IIK-2-31;11K-2-
V1;IIK-1-31;I1K-1-
V1;IIK-5-31;I1K-5-
V1;I1IK-6-31;I1K-6-
Vi

1. O6mias cxema JOMEHHOT'O TIPOM3BOJICTBA.

2. XKenesHsle pyx u MapraHueBsie pyasl. OCHOBHBIE MECTOPOXKICHUS
JKEJIe3HBIX MApPTaHIEBBIX PYII.

3. Apobnenue xene3Hbix pyd. CriocoObl U cXeMbl JpoOIeHHs.

4. KOHCTPYKIIMY OCHOBHBIX THIIOB JIPOOMIIOK M HAPaMETPBI X pabOThI.
5. 3mensuenne MatepranoB. Cxema paOOTHI ITAPOBOH METHHUIIBL.
6. I'poxouenue u knaccudukammsa. CiupanbHbIH KI1acCH(YUKATOP.

7. OboraiieHue >Kene3HbIX py/I.

8. OOXKHT MIMXTOBBIX MAaTCPHAIIOB.

9. VcpenHeHre MUXTOBBIX MaTEPUAIIOB.

10. ArnmomMepariusi IIMXTHI K CIIEKaHHIO.

11. Ipouecc cnekaHus araoMepaTa Ha arjoleHTe.

12. IIpon3BOACTBO METAJUTYPIrUUECKUX OKATBIIIEH.

13. bpukeTrupoBaHue.

14. Tlponecc kokcoBanus. KauecTBo Kokca. 3aMeHHUTETH
METaJITYPrHIeCKOro KOKca.

15. JIBu>KeHME IIUXTOBBIX MATEPUAJIOB B JOMEHHOMU TIEUH.

16. TTopsaok 3arpy3Ku MaTepHajIoB B JOMEHHYIO M€Yb.

KM2

DK3aMeH

IK-2-31;11K-2-
V1;IIK-2-B1;I1K-1-
3L;IIK-1-V1;IIK-1-
B1;I1K-5-31;I1K-5-
V1;I1K-5-B1;I1K-6-
31;IIK-6-Y 1;I1K-6-
Bl

1. XKene3Hble pyIpl: OCHOBHBIE MX MUHEPAIIbI, XapaKTEPUCTUKHY,
MECTOPOKACHUSL.

2. lpobnenne, rpoxXodeHUe, U3MENbUeHUE KIIacCuQUKAIIHSL.

3. O6orarmeHune KeIe3HbIX Py KIacCU(HKAIHS CTIOCO00B, MOKA3aTeNH
o0oraieHus, MarH|THas cerapanusi.

4. O0XHUT MUXTOBBIX MaTEPHAJIOB, Pa3IOKeHNEe KapOOHATHBIX
COCAMHEHUH.

5. Arnomepanusi >Kene3HbIX py/I.

6. [Ipon3BOACTBO METAJUTYPrUYECKUX OKATBHIIICH.

7. IIpon3BOACTBO METAJLTYPrUYECKOr0 KOKCa.

8. KagecTBO KOKCa: OCHOBHBIE ITOKA3aTEH.

9. O61mas cxema JJOMEHHOTO ITPOU3BOJICTBA.

10. 3arpy3ouHble yCTpONCTBa JOMEHHBIX Ieueil. Pacnipenenenue
MINXTOBBIX MaTEPHAJIOB HA KOJIONIHUKE.

11. I'a30BBIi TIOTOK JOMEHHOM IEYH.

12. ®u3uKO — XMMUYECKUE OCHOBBI BOCCTAHOBUTEIBHBIX IIPOLIECCOB.
13. MexaHWU3M U KUHETHKA BOCCTAHOBIICHUSI OKCUIOB JKelle3a ra3aMH.
14. BoccTaHOBJIEHHE OKCHIOB jKele3a OKCUAOM yIiIepoaa U
BOJIOPO/IOM.

15. BoccTaHOBIIGHHE OKCHAOB JKele3a YTIIepo oM CpaBHEHHE IPSIMOTO
U HeTIPSIMOTO BUIOB BOCCTAHOBJICHHSI.

16. BoccranoBieHue U3 OKCUIOB KpeMHHUsI, Mapranua, ¢pocopa,
XpoMa, TUTaHa, BaHaJUsl U APYTHX 3JIEMEHTOB.

17. HayrnepoxxuBaHue xene3a u 00pa3oBaHUe YyTyHa.

18. Mecynbdyparys 4yryHa B IpoIiecce JOMEHHOI IIaBKHU, BHEIICUHbIE
CIOCOOBI IeCyNIb(YpaliK YyTyHa.

19. Okucnenue coCTaBHBIX 4aCTeH UyTyHa U UX IOBTOPHOE
BOCCTAHOBJICHHE.

20. Metoap!l HUHTEHCU(UKALIMYA JOMEHHOTO MPOLecca: HarpeB IyThs,
YBIIQXXHEHUE Ty Thsl.

21. Metoxasl HHTEHCH(HKAIINH JOMEHHOTO ITporecca: odorameHne
JYThsI KUCIIOPOJIOM, MOBBIIICHNE JABICHHS.

22. IIpoayKThI IOMEHHOM TIJIaBKH.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 110 TUCHHHIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kon
paboTsI

HazBanue
paboTsI

ITpoBepsiemble
UHJIUKATOPbI

Coneprxanne paboTHI

KOMIIETEHIIUI




P1 Jlab6opato |IIK-2-Y1;I1K-2- 1. OxapaxTepusyiiTe IpoOIECCH IPOOICHUS U H3MENbYEHHS, B 4eM

pHas pabora Nel BL;IIK-1-Y1;ITIK-1- | cocTosT UX OTIHYUSI.
Jpobnernne u BL;IIK-5-Y I;IIK-5- | 2. Kak kimaccuUIpyOTCs pyIHBIE MaTepHAaIIBI IT0 TBEPIOCTH H, KaKHe
H3MeJIbYEHUe B1;ITK-6-Y I;IIK-6- | cymiecTByIOT THIOTE3bI IpoOIeHuns?
MaTepHuaoB B1 3. [lepeuncnute OCHOBHBIE CTIOCOOBI APOOIEHHS, THUIIBI JPOOUIIOK, UX
[IPEUMYILIECTBA U HEJOCTATKH.
4. Kakue cxeMsI ApoOIeHHS 1 N3METbUCHUS IPUMEHSIOTCS B YePHOH
MeTayuryprun?
5. IlepeurcanTe OCHOBHBIE TUIIBI METILHUILL M JaiiTe UX
XapaKTEePUCTHKY.
6. HazoBuTE CXEMBI PyIHOTO CAMOMU3MENBUCHNUS, CPABHUTE UX TEXHUKO-
9KOHOMHMYECKHE TIOKA3aTeNH.

P2 Jlaboparo |I1K-2-Y 1;I1K-2- 1. ITepeunciuTe OCHOBHBIE CITOCOOBI OOOTAIICHUS JKEIC3HBIX U

pHas pabora Ne2 B1;IIK-1-VI;IIK-1- | MapraHueBbIx pyn.
OOoramenue B1;IIK-5-V1;IIK-5- |2. Ha3oBuTe OCHOBHEIE IIOKA3aTEIN 00OraleHusI, B YeM COCTOUT HUX
JKENIE3HBIX Py B1;IIK-6-Y I;IIK-6- | pusnuecKkuii CMBICII.
MarHuTHOH B1 3. OxapakTepu3yiTe TEXHOIOTUIO O0OTallleHus JKEeNE3HbIX Py,
cenapauuei MarHuTHOH cenapanuei.
4. KaknmM o6pa3om MOXKHO oOoramats MAarHUTHON cenapanueit
HEMAarHUTHBIE U C1a0OMarHUTHBIE JKele3Hble Py bl?
5. Kakne mpenMymiecTBa IMeeT MOKpasi MarHUTHAsSI CeTlapalyy 1o
CPaBHEHHUIO C CyXOu?
6. KakruMu TeXHOJIOTHYECKHMHU TTapaMeTPaMu MO>KHO KOHTPOJIUPOBATh
Y M3MEHSATH [TOKa3aTel ! Iporecca 000raleHns] MarHUTHOM
cenapanuei?

P3 JlabopaTopHas IK-2-Y 1;I1K-2- 1. laiiTe onpeencHue TEPMUHY «arJIOMEparusy.
pabora Ne3 B1;IIK-1-YI;IIK-1- | 2. HazoBUTE OCHOBHBIE KOMIIOHEHTHI arJioMepPalliOHHON IIUXTHI U
Arnomepanus B1;IIK-5-Y1;ITIK-5- | mepe4nciauTe 3Tamnsl €€ MOArOTOBKU K CIIEKAHUIO.

HKEJIE30PYAHOrO BL;IIK-6-Y I;IIK-6- | 3. HazoBuTe (hakTOpHI, BAMAIOMINE HAa CKOPOCTH CIICKaHUS arjoMeparta.
CBIPBS B1 4. o xaxuM npuarHAM (HOPMHUPYIOTCS 30HBI KOHACHCAIIUN H
NepeyBIaKHEHHUS B MIPOIIecce CIIeKaHus arjaomepara’?
5. JlaiiTe XapakTEepHCTUKY OCHOBHBIX (PU3HKO-XHMHUYECKHUX MPOLECCOB,
MPOUCXOISIINX PH (GOPMHUPOBAHIH CTPYKTYPHI arjomMepara.
6. IToueMy HIDKHHMI CIIOH arioMepara moiydaercs ooiee
OIJIABJICHHBIM, HECMOTPS Ha PAaBHOMEPHOCTb PACHPEAEICHUS TOIIBA
B aryomuxre?

P4 JlaGopaTopHas IK-2-Y 1;I1K-2- 1. MaiiTe onpenencHye NOHATUIO Ta30IIPOHUIIAEMOCTD ArJIOIIUXTHI.
pabota Ne4 BL;IIK-1-Y;IIK-1- | 2. Kakue ¢axkTops! B HAaNOOIBIIECH CTENEHH BIUSIOT Ha
l'azonmponunaemocts | B1;ITIK-5-Y1;I1K-5- | ra3onpoHUIIaeMOCTh arjiOMIUXThI?
arJIoMepaIioHHOM B1;IIK-6-VI;IIK-6- | 3. [louemy ¢ yBenuueHUEM BO3BpaTa B PyAHONW CMECH YMEHBLIAETCS
X ThI B1 pacxoj n3BecTHsAKA?

4. [ToyeMy POU3BOJUTENBHOCTD arjOMallIHbI 3aBUCUT OT
ra3olnpoOHULAEMOCTH IUXThI?
5. Kakas BIa)KHOCTB arJIOMNXTHI CIUTACTCS ONTUMAIBHOMN?

P5 [IpakTuueckas [MK-2-Y 1;I1K-1- 1. Ompenenenue arjaoMepanuu.
pabora Nel VI;IIK-2-31;I1K-1- | 2. KOMIOHEHTHI arfioMepaliiOHHON IUXTHI.
Pacuer 31;IIK-5-31;11K-5- 3. Peakuuu mpoTeKarolue npH ariocrneKaHu.
MAaTEpUaIbHOTO U VI;IIK-6-31;I1K-6-  |4. CriocoObl HHTEHCH(UKAIIH arjIonporiecca.
TemIoBoro 6axancos | VYl
arJornpoliecca

P6 [TpakTuyeckas [MK-2-31;11K-2- 1. Omnpenenenue npoiiecca MPOU3BOJICTBA METAJUTY PrUYECKIX
paborta Ne2 VI;JIK-1-31;I1K-1- | oKaThIIICH.
Pacuer V1;IIK-5-31;ITIK-5- | 2. KOMITOHEHTHI IIUXTHI 71T OKATHIIICH.
MaTepHaIbHOTO U Y I;IIK-6-31;I1K-6- | 3. Peakuuu npoTeKaromue Mpyu CreKaHuU OKaThIIIEeH.
TerIoBoro 6axaHcop | VY1 4. Iloka3zarenu KayecTBa OKaThIIIEH.
TIPON3BOJICTBA
OKAaTBIILEH.

P7 pakruye |IK-2-31;I1TK-2- 1. OcHOBHBIE MUHEPAJIBI JKENE3HBIX PYII.

ckast pabota Ne3
Pacuer
MaTepHaIbHOTO U
TEMJI0BOro OanaHCcoB
JIOMEHHOM IIaBKH.

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

2. CpaBHEHHE IPOLIECCOB MPSIMOTO U HEMPSIMOTO0 BOCCTAHOBIICHHUS.
3. [loBenenue cepsbl B TOMEHHOM MJIaBKU.

4. Pa3noxenne kapOOHATHBIX COSANHEHHH.

5. Ilpoueccrl nutakooOpa3oBaHus B JOMEHHOM MJIaBKH.

6. CriocoOBI MHTEHCH(DHUKANY TOMESHHOM TUTABKH.




P8 Kypcosas pabora IK-1-31;1IK-1- Tema: Pacuer MaTepHanbHOrO U TEIUIOBOTO OaIaHCOB JIOMEHHOI
YI;IIK-1-B1;ITIK-2- | muiaBku(mmo BapuaHTy 3a/1aHUi)

31;IIK-2-Y I;IIK-2-
BI;TIK-5-31;I1K-5-
Y 1;IIK-5-B1;ITK-6-
31;IIK-6-Y I;I1K-6-
Bl

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble U1 IK3aMeHa (onucanue OUJ1eToB, TECTOB U T.IL.)

OK3aMeH, KOTOPBII MOXET IIPOBOANTCS B YCTHOH (hopMe 1o OrireTaM, BKIFOYAIONIHM TEOPETHIECKHE BOIIPOCH M 3a1a4H,
OXBAaTBIBAOIIHE BCe pasnens! Y I, uiau B TeCTOBOH (popMe IO TeCTOBBIM 3ajaHusM B cpege LMS Moodle
Hwxe npencrasieH odpaser 9K3aMEHAMOHHOTO OMJIeTa.

MuHHCTEpCTBO HAayKH U BBICIIEro oOpa3zoBanus Poccuiickoit @eneparmn

(enepanbHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKEHHE BBICIIEr0 00pa30BaHUs
«HanuoHanbHbI#M HccaenoBaTenbCcKuil TexHomorudeckuii yausepecutrer «MUCHUCy»
HOBOTPOULIKWI ®UITAAIT

Kacgenpa meTamrypriuueckux TeXHOIOTUi 1 000pyA0BaHHA

SK3AMEHAIIMOHHBIN BUJIET Ne 0

JucrmmmHa: «MeTpoJorus, CTaHAapTH3anNs, CepTHHUKAIID)

Hamnpasnenne moarorosku 6akanaspos: 15.03.02 «TexHOIOrHIeCKHE MAIIMHBI H 000PYIOBAHUE)
®dopma o0ydeHus: 3a04Has

®dopMa NpoBeIeHNs K3aMEHA: yCTHas

1 Bonpoc. M3MepeHue AaBieHus TEH30METPUUECKUMH MaHOMETPAMHU.

2 Bompoc. [TorsTHE y TeMIepaTypsl TeMIIepaTypHBIX IIKanax. M3MepeHue TeMneparypsl TepMO-3IeKTPHUIECKUMHI TePMOMETPaMHy H

TEPMOMETPAaMHU COIPOTHBIICHUS.
3 Bompoc. V3amepeHne pacxoia TaxOMETPHIECKUM METOIOM.
3agaga. B pesynpTare mpoBeAeHHBIX M3MEPEHIH OKa3aJI0Ch, YTO HANOOJIee BEPOSITHOE COAEpKAHUE KUCIOPOaa B Ta30BOI CMeCH

co—crasnserT 11,75%. JloBepuTenbHbIil HHTEpBA HOTPEIIHOCTH H3MEpe "HHs ONpeersuics A JoBepuTenbHOU BeposTHocTH 0,683

u coctaBui +0,5% O2.
Onpeznenure rpaHullbl JOBEPUTEILHOIO HHTEPBAa IIpU JOBEPUTEIbHON BepossTHOCTH 0,95, eciy U3BECTHO, UTO 3aKOH
pacrpeene "HUs NOrPEIHOCTEH HOPMasbHbIN.

CocTaBHII: TOLICHT
3aB. kaenpoit MTuO

Oobpaserr Tecra:

. B geM mpenmMy1iecTBo 0IIr0COBaHHOTO arjioMepara rnepea OObIYHbIM?
. 6oree BbICOKAs IPOYHOCTB;

. MCHBILUIA PacxXoi KOKca B IOMEHHOM IIaBKE;

. 00pasyroTcst 6osee KUIKKE IIITaKH;

. BBIIIIC TEMITEpaTypa B 30HaX TOPCHHSI.

AW = =

. K ueMy npuBoanT HayrineposxuBaHue MeTallla B JOMEHHOM MIaBKU?
. CHIDKEHHIO TEMIIEpaTyphl IIaBICHUS U SHEPro3aTpar;

. YBEIMYCHUIO CTEIIEHH IIPSMOr0 BOCCTAHOBIICHUS;

. IOBBIIICHUIO TEMIIEPATYPBI B TOPHE;

. YBEIMUYEHHUIO BBIXO/1A IIIJIaKa.

AW~ N

. B uem 3akirouaercs 0COOEHHOCTB TIOMEHHOTO Iporiecca?

. UCTIOJTb3YETCsl TIPUHIIMIT IIPOTUBOTOKA MIPU JIBUKCHUH [IMXTOBBIX MATEPHATIOB U Ta30B;
. BOCCTAaHOBIICHHE OKCHJIOB MMPOMCXONT TOJBKO 3 CUET yTiIepoia KOoKca,

. BOCCTaHOBJIEHHE OKCHAOB MPOUCXOHUT B )KUAKOM IILTAKE;

. (hopMHpOBaHHeE IIIJIaKa U YyTyHa POUCXOIUT B TOPHE.

AW = W

. UeM siBIsIeTCS Ta30BEIM ITOTOK B JOMEHHOM T1aBKe?

. paboYHMM TENOM M HHAMKATOPOM IIpolLecca;

. CIOCOOCTBYET (hOPMHUPOBAHHMIO IIJIAKA ¢ MUHUMATBHOW YKUKON TEKYYECThIO M CEPOIOTIIOTUTEIBLHOM CITOCOOHOCThIO;
. TIOBBIIIAET CTOHKOCTH OTHEYIOPHOH (pyTepoBKH;

. YBEJIMYMBAET CKOPOCThH MPOIJIABIECHUS IIUXTOBBIX MaTEpUasOB.

A WN~MN

. Kakne TpC6OBaHI/I${ OPEABABIIAIOTCA K )KCJIC3HBIM py)laM?

. MaKCUMaJIbHasA KPYIMTHOCTH KYCKOB, COACPIKAHUC KEII€3a, MUHUMYM BPEIHBIX an/IMecef/'I;

. MUHHUMaJIbHas BJIAXXHOCTD, ONITUMaAJIbHAsA OCHOBHOCTH, MAKCUMAJILHOE COACPIKAHUEC IKEIIC3a,
. MAKCUMAJIBHOC COACPIKAHHUC XKEJI€3a U ITIOPUCTOCTD, O601"OTI/IMOCTI>;

. MAKCUMaJIBHOE COACPIKAHUEC KEIIC3a, MUHUMYM BPEIHBIX anMeceﬁ, CaMOIINIaBKOCTb.

A WN — O

6. C KaKoii UeNbI0 MPOBOAUTCS MAarHETU3UPYOIIUNA 00KHT?




. yIaJeHUsI BpEAHBIX IPUMECEH;

. yIaneHust cepbl U Gpochopa;

. YOaJCHUsI BIIaTd M Pa3JIOKCHUS U3BECTHSIKA,

. IEPEBO/Ia PyIHBIX MUHEPAJIOB B MATHUTHOE COCTOSTHHE.

AW N~

. BoiOepuTe onTUMalIbHBIA TEXHOJIOTHYECKHIA MPOIIECC MOATOTOBKH JKEJIC3HBIX PY?

. Ipo0IieHre, M3MeIbUeHHE, TPOMBIBKA, OKYCKOBAHNE;

. Ipo0IieHne, u3MeIbueHne, Kiaccu(ukaius, 00oraiieHne, OKyCKOBaHUE;

. Ipo0IieHue, Kiaccudukanus, n3MenbueHne, 00oraiieHne, OKyCKOBaHHE,

. Ipo0JieHre, M3MeTbUeHHE, TPOXOUCHHUE, KIacCuUKaIys, 00oranieHue, OKyCKOBaHHE.

AW~

. Ha xakue mapaMeTpbl JOMEHHOM IJIAaBKH BIUSET YPOBEHb 3a3bIITH [IMXTOBBIX MAaTECPUAIOB?

. IPOU3BOANTEIBHOCTH MICYH, TEMIIEPaTypa YyryHa Ha BBIITYCKE, PacX0J KOKCa;

. IPOM3BOANTENBHOCTH IIEYH, TEMIIEPATypa UyryHa Ha BBIITYCKE, PacX0of KOKca, BA3KOCTH IITaKa M CoJepyKaHne Cephl B UyTYHE;
. IPOU3BOANUTENBHOCTH YN, TEMIIEPATypa UyryHa Ha BBIITYCKE, PacXof KOKca, coaepxanue docdopa B UyTyHe;

. IPOU3BOAUTEIBHOCTH UM, TEMIIEPAaTypa YyryHa Ha BBIIYCKE, pacXoj KOKca, coaepxanue ¢pocdopa B 4yryHe, JUTUTESIBHOCTD
KaMITaHWH.

AW —= 0

9. UeMm orieHMBaeTCs MPOU3BOIUTEILHOCTD IIPOMBIILICHHBIX arJlOMEpaliOHHbIX MaluH?

1. pacxozoM TOILINBA, CTEIEHBIO Pa3PsHKEHUS B BAKYyyM-KaMepax, COAEPKaHUEM JKelle3a U BPeIHbIX IPUMecel B ariomepare;
2. pacXoIOM TOIUIHBA, CTEIICHBIO pa3psHKEHHS B BaKyyM-KaMmepax, CoJiepykaHueM JKelle3a U BpeJHBIX IPUMECe B arjaoMepare,
KPYIHOCTBIO U IIPOYHOCTHIO arjioMepara;

3. KOJIMYECTBOM arjioMepara, MoJTyYeHHOTrO C €ANHUIIBI TUIOMA M arIoJICHTHI;

4. KOJIMYECTBOM arjoMepara, IOJIy4IeHHOTO C AMHHIIBI IUIOIMIAIH arJIONEHTHI M IIPOYHOCTHIO arjioMepara;

10. Yto AMMUTHPYET OCHOBHOCTD arjioMepaTa U OKaThILIenH?

1. moTeps MPOYHOCTH B POLIECCE JOMEHHOM IIIIaBKE;

2. IoTeps MPOYHOCTH B IIPOIIecce JOMEHHOM ITaBKe M YBEIMUCHNE BEIXO/Ia [IUTaKa;

3. moTeps MPOYHOCTH B IIpoLiecce JOMEHHOM ITaBKe, yBEIMUEHHE PAcXoja KOKca H BBIXOZA IILIAKa,
4. cHIDKEHHE POU3BOJUTEIIBHOCTH O0XKHIOBBIX arperaTos.

11. Kakue ocHOBHBIE (DyHKIIMH METAJLTypTUYECKOTo KoKca?

1. sIBIIsIeTCSl MICTOYHUKOM TEILIa, PEareHTOM Ul BOCCTAHOBIEHHS OKCHJIOB, Pa3pBIXIUTENb CTONOA MIUXTHI, CHOCOOCTBYET
Pa3KIKEHUIO 1IAKa;

2. SBISETCSI NCTOYHUKOM TEIUIA, PEareHTOM JUIS BOCCTAHOBJICHHUS OKCHJIOB, Pa3pBIXJINTEINb CTOI0A IUXTHI;

3. SBISIETCSI ICTOYHUKOM TEIUIa, PEareHTOM JUI BOCCTAaHOBIICHUSI OKCHIOB, Pa3pPBIXIIUTENb CTOI0a MIUXTHI;

4. sIBIS€TCS NCTOYHUKOM TEIlIa, PEareHTOM JUIsl BOCCTAHOBJICHUS OKCHJIOB, Pa3pbIXJINTENb CTOJIOA MINXTHI, CIIOCOOCTBYET
CHIDKEHHIO cojiepkanust pocdopa B uyryHe.

Tectsl 1151 5K3amMeHa remepupytorcst cuctemoit LMS Moodle u3 GaHka TeCTOBBIX BOIPOCOB U 3agaHuii. Tect coctout u3 20
TEOpPETHUYECKUX BONpPO-coB (1 6ai 3a mpaBUiIbHBINA 0TBET) n 4-X 3az1a4 (5 Gaia 3a mpaBWIBHBIN OTBET). Bpemst npoxoxaeHus
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
YKa3aHUsIX, IMEET 3HAUNUTEIILHBIC OIMMOKK B pacueTax. [Ipu 3animure CTyACHT 3aTPYAHICTCS OTBEYATh Ha MOCTABICHHBIC BOIIPOCHI
0 TeMe, He 3HaeT TEOPHH BOIPOCa, IIPH OTBETE JOIMYyCKAeT CYIIECTBEHHbIE OIHOKN.

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-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas JiuTEpaTYpa

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
METAaJUIOB U3 IPUPOIHOTO
coipbs": IABOPATOPHBIN
IMPAKTUKYM
6.2. ITepeuennb pecypcoB HHPOPMALMOHHO-TEJIeKOMMYHUKALMOHHON ceTn « UHTepHeT»
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 |Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPpo(deccHoHATbHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasuauenune OcHarienne
210 VYuebnas  ayamropus  [uia  3aHATHH | Kommekr — ydeOHON  mebemm  Ha 44 mecT A
JIEKIIMOHHOTO THIIA, MPaKTUYECKUX | oOydarommxcs, |  CTallMOHApPHBIM  KOMIBIOTEp IS
3aHATHI MpEero/aBaTelisi C BBIXOJAOM B HHTEPHET, MPOEKTOpP, JKpaH
HAaCTCHHBIA, JOCKa ayJWTOpHas MeJoBasi, BeO Kamepa,
KOJIOHKH, JIMIEH3HOoHHBIe mporpamMMel MS Office, MS
Teams, antuBupyc Dr.Web.
213 VYuebHas naboparopus | Komminekr  yueOHOIT mebemm ®Ha 16 mecT  mus
"Marepuasnosenenue" o0yyaromuxcsi, JOCKa ayIuTOpHAas MeNoBas, MHKpPOCKOI
"MarepuasnoBeneHue u TexHonorus | Mmetayuiorpapuuecknii METAM JIB-41, 6 1mT., ycTaHOBKa
KOHCTPYKIIMOHHBIX MaTepHasioB" Ui pOOJEHWUST W WCIBITAaHWS HA MPOYHOCTH PYAHBIX
MaTepuaioB ¢ 2 KOKWIAMH JUIS OTJIMBKH OOpasloB U
THIPABIMYECKAM IIpeccoM ¢ 2 mpecc-popmamu, Kamepa
CM3-U3-31S4C-CS (co muypom USB 3.0 U KOHTpoOJIepOM
USB), numg-ycTanoBka it 00padOTKH METaILIOB.
215 VYuebnas  maboparopus "Obpabotka | Kommmekr  y4ueOHoi mebenmm Ha 24 Mecrta Ui
METaJUIOB JaBlieHHEM " 00yYaroIuxcs, MakeT MPOKATHOTO CTaHa.

216 VYueOHas mabopaTopus Kommurekr  yueOHOM  wMebemm Ha 12 MecTt A
o0ydaromuxcs, 1 CTallMOHAPHBIN KOMIIBIOTED,
nabopaTopust TEIUIOTCXHUKU u TEPMOANHAMUKH,
Ma0OpaTOpHBI  CTEHA U1  WM3YYCHHS  NPHHIMIIOB
npeoOpa3oBaHuss ¥ HM3MEPEHUS  JaBJCHUS,  pacxona

JKHUKOCTH, BO3/1yXa, TOPEJIKH KCKIIMOHHBIC.

8. METOAUMYECKHE YKA3ZAHUA JJISA OBYYAIOIIIUXCA

Jln1s ycIIenHoro yCBOGHUs TEOPETUIECKOro MaTeprana Heo0X0IUMO PEry IsIpHO MOCENaTh JICKIIUH, IePEUUTHIBATD JICKIIMOHHBIH
MaTepHall, 3HAYUTENbHOE BHUMAHHUE YICIATh CAMOCTOSATEILHOMY U3YyUEHHIO JUCHUILIMHBIL.
ITporpamMmMa JUCITUIIIMHBI BKITIOUAET JICKIIMOHHBIE, IPAKTHYECKHE 3aHATHA U 1a00paTOpHBIE 3aHATHS, BEIIOITHEHHE KypPCOBOH

paboTHI.

IToaroroBka k 3K3aMeHy 110 JUCLUILUIMHE 3aK/II09aeTCsl B U3yYEHNH TEOPETUUECKOro MaTepHraia o KOHCIEKTaM JEeKIHUH,
HCTOYHUKAM OCHOBHOM U IONOJHUTENBHOM JIUTEPATYPBHI.
Yro0Os!I BaM OBUTO MHTEPECHEE H3YyYaTh METALTYPrHIeCKIe UCIUTUINHEL, IPOCTICKUBATH UX B3aNMOCBSI3b C BaIlIeH
CIEIHATBbHOCTBI0, HEOOXOAUMO MOCTOSHHO PACIIHPSITh CBOH KPyro3op, B 4eM OOJIBIIYI0 IIOMOIIb MOXKET OKa3aTh MEPHOIUUECKas
nuTeparypa: xKypHainsl «3BecTus By3oB. UepHas MeTamtyprus», «Metammypr» u «Ctanby.

PexoMeHIanuy o 0CBOSHHUIO AUCIUILTIHEI B TUCTAaHIIMOHHON (hopMe TOCPECTBOM IEKTPOHHOH HH()OPMAIIOHHO-
obpazoBarenbHoi cpeast HUTY «MUCHUC» (DUOC), 4acThio KOTOPOI HENOCPEACTBEHHO MPEAHAa3HAYEHHO! ISl OCYILECTBICHUS
00pa3oBaTebHOrO MpoIiecca ABIACTCS DISKTPOHHBIN 00pa3oBaTeNbHbIN pecypc LMS Moodle.

LMS Moodle ncrions3yercst IpenMyIeCTBEHHO JUIST aCHHXPOHHOTO B3aMMOJICHCTBUS MEXIY YU9aCTHHKaMHU 00pa30BaTeIbHOTO




mporecca NoCpeCTBOM ceTH «HTepHeT».

Yr00sI 3¢ PekTHBHO HcTonb30BaTh Bo3MoxkHocTH LMS Moodle, a cooTBETCTBEHHO U yCIEIIHO OCBOMTh JUCIUILIHHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, UIS Yero CIeayeT IepeiTH 110 CChUIKE, BBIAaBaeMOi COTPYIHIKAMH JeKaHATa HITH
npenojasareneM. JIOTHH 1 apoib AT PETUCTPALlK U paboTe C KypcoM COBIAaeT C JIOTHHOM U ITapojieM OT IMYHOrO KaOHHeTa
HUTY MUCHUC;

2)B pyOpuke «B Hauan0» 03HaKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEIIbHON MOATOTOBKH, YCIOBHAMHU
JIOIyCKa K aTTecTaIu, (POpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPHUsIMHI OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Moxynm», 3aX0/sl B COOTBETCTBYIOIINE Pa3/Ieibl H3ydaTh ydeOHbIe MaTepHalbl, pa3MeIleHHbIe IpernoaaBareneM. B
T.4. NI0JIb30BAThCSI IUTEPATYPOIl, PEKOMEHA0BaHHON NpenogaBaTeneM, NEPEXOs M0 CChUTKAM;

4)B pyOpuke «brbIHOTEKa» BO3MOXKHO ITOIONPATH IS BEITIOIHEHMS MMCBMEHHBIX Pa0oT (KOHTPOJIFHEIE, IOMAITHAE PA0OTEHI,
KypCOBBIE PabOTHI/IIPOEKTHI) TUTEpaTypy, pasmemennyto B ObC HUTY «MUCHUC;

5)B pyOpuke «3anaHus» HY>KHO O3HAKOMUTBCS C COJiep)KaHUeM 3aJaHusl K MICbMEHHON paboTe, CPOKaMU ClIaul, KpUTEPUSIMH
OLICHKH. B ycTaHOBIICHHBIE CPOKH BBIIOIHUTH pabOTY(bI), TOATPY3HUTH 34€Ch 5Ke A1 PoBepKu. Eciti paboTa ConepsKUT PUCYHKH,
(hopMyIIBI, TO C ETBI0 COXpaHEeHNs (JOpMaTHPOBAHMUS ee HyKHO HoArpyxats B pdf ¢popmare.

Pabora, moarpy>xaemas A7l IPOBEPKH, TOJKHA:

- cofiepKaThb BCE CTPYKTYpPHBIE JIEMEHTHI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acTb, 3aKJIIOUYEHHE, CIIUCOK HCTOYHUKOB,
TPHIIOKEHHS (TIPH HEOOXOIUMOCTH);

- OBITH O()OpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

IIpenonaBarens B TeYEHHE YCTAHOBICHHOIO CpoKa (He Ooree AecATH JHEH) MpoBepsieT padoTy U pa3MellaeT B KOMMEHTapHIX K
3aJaHHIO PELieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHBIE CTOPOHBI Pa0OTHI, TaK 3aMedaHus. [Ipn HamM4IHuuy B pelieH3nn
3aMedYaHni 1 peKOMEHIalNii, Hy>KHO BHECTH IIONIPABKU B pabOTy, HOATPY3NUTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [Ipu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3a1aHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTeIeM BO3MOXKHOCTD IIOJATPY3UTh pabOoTy OCTaeTcs, HO CHCTEMa BHIBOJHUT COOOIIEHHE O HapyLIeHH! CpokoB. [1o
OKOHYaHUH CEMECTpa IOATPY3UTh PabOTy HE MONTyIHTCS;

6)B pyOpuKke «TecTsn» MpoiTH TeCTOBbIE 3aIaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHal, pa3MeIIeHHEIH B pyOpuke « Momyimy;
7)B pyOpuke «OLEHKI» OTCIIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh OOBSABICHHS, Pa3MeIlacMble IPENOJaBaTeNeM, 1aBaTh 0OPaTHYIO CBSI3b;

9)B pyOpuke «OOCyX IEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIPOCH! Y OOIBIIMHCTBA IPyMNIIbl). JJaHHAS pyOpHKa TaKkKe MOXKET OBITh HCIIONb30BaHAa IS B3AUMHON IIPOBEPKH;

10)posBISTh PEryJIIPHYIO aKTUBHOCTH Ha Kypce.

[TpernMymIIeCTBEHHO 111 CHHXPOHHOT'O B3aMMOEHCTBHUS MEXKTy yJaCTHHKaMH 00pa30BaTENbHOro Mpolecca MOCPEICTBOM CETH
«MHTepHeT» HCIoNB3yeTcs cucreMa BuaeokoHpeperncss3u Microsoft Teams (MS Teams) nnn Zoom. BapuaHT mcnons3yemMoit
cucremsl BKC yka3piBaet npenofaBaTtens. UToOb! MOTHOLIEHHO UCIIONB30BATh €0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH MPUIIOXKEHHE
BKC Ha nepcoHanbHbIH KoMIbroTep n/ui tenedon. CTapocTam HyKHO co3aaTh rpyniy B MS Teams wimy omy4uTsb
HIeHTH(HUKAIMOHHBINH HOMep KoHdepeHnnu B Zoom. Cuctema BKC no3Bosser:

- CIIyIIaTh JICKIUY;

- paboTaTh Ha MPaKTUYECKUX 3aHATHUIX;

- OBITH Ha CBSI3M C ITPEIo/IaBaTelieM, 3a/1aBasi eMy BOIPOCHI HJIM OTBEYAasl Ha €r0 BOIIPOCHI B OOIIEM JaTe.

[Ipu npoBeneHNH 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCEra padoTaTh ¢ BKIIOYEHHOW KaMepOoH.
HckntodeHne — ecity MpernoiaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmnuMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIETI0BbIE (DOTO.




