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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 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-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 OBYYEHMUS 11O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIMSAMH

IK-1: Cioco6eH oCylIeCTBIATH TEXHOJIOTHYECKHE MPOLECCHI N0 MOJTY4eHUI0 YePHbIX MeTAJLI0B, OIIEHHBATH PHCKH H
onpeneATh MepPbI M0 00eceYeHn 0 UX 0e30MaACHOCTH

3HaTh:

TIK-1-31 YcrpoiicTBO, MpUHIMIT AEHCTBHA U MPaBUiIa SKCIUTyaTalldl TEXHOJIOIHYECKOro 000pYAOBaHNUS AT BBIIIABKU U
KOBILIEBOM 00pabOTKU CTaIH

IIK-2: CnocodeH pa3pabdaThIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJY4eHHsT YePHBIX METAJI0B, OCYHIeCTBIATH KOHTPOJIb HX
BBINOJHEHHS U Pa3padaThIBaTh PEKOMEHALMM 110 NPeIyNpe:KIeHUI0 U YCTPAHEHHIO Je()eKTHOCTH NPOAYKIMHT

3HaTh:

ITK-2-31 BiusiHuEe TEXHONOTHYECKUX TTAPaMETPOB TUIABKH U KOHCTPYKTHBHBIX OCOOCHHOCTEH ITABIIIBHOTO 000PYIOBaHUS Ha
TEXHUKO-IKOHOMHUYECKHE ITOKAa3aTeIH MPOU3BOICTBA

IIK-5: Cnioco6eH onpenesiTb TEXHUKO-3KOHOMUYECKHE MOKA3aTeIU MPOLEcCoB NMOJy4YeHHs YePHbIX MeTAJI0B, IPOBOIUTH
aHaJIu3 3G (PEeKTHBHOCTH TEXHOJIOIMYECKHUX IIPOLECCOB IPOM3BOACTBA YEPHBIX MeTAJJIOB M Pa3padaTbiBaTh NPeNI0KeHUSs
MO0 MX COBEPIIEHCTBOBAHUIO

3HaThb:

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

ITK-6: CnocodeH 000CHOBAHHO BLIOHPATH U HCNO/Ib30BATH HOBbIE HU(POBLIE TEXHOJIOTHH /LISl HOBBILICHUS
3¢)()eKTHBHOCTH MPOLECCOB MOJTyYeHHST YePHBIX METAJLIOB

3HaTh:

[1K-6-31 Bo3moxkHOCTH IU(POBEIX TEXHOIOTHI U CIIOCOOBI X IPUMEHEHHS AT aHaIu3a 3()(heKTUBHOCTH MPOLIECCOB
HPOM3BOJICTBA YyT'yHA

IK-1: Cioco6eH oCylIeCTBIATh TEXHOJIOTHYECKHe MPOLECCHI M0 MOJTY4eHUI0 YePHbIX MeTAJI0B, OIIEHHBATH PHCKH H
onpeneATh MepPbI M0 00ecneYeHn 0 UX 0e30MaACHOCTH

YMmerb:

TIK-1-Y1 OcyiiecTBisTh TEXHOJIOTHUECKHUIA MPOLIECC MPOU3BOCTBA )KUIKON CTAIH C YIETOM 0COOEHHOCTEH 000pyAOBaHUS U
TpeOOBaHMM K Ka4eCTBY MPOAYKINH

MK-2: Cnioco6eH pa3padaThiBaTh TEXHOJOTHYECKHUE MPOLECCHI MOJTYYeHUS YEPHbIX METAJLIOB, OCYIIECTBJIATH KOHTPOJIb HX
BBINOJIHEHHS U Pa3padaThIBaTh PEKOMEHJALMM 110 NPeIyNPe:KICHUI0 U YCTPAHEHHIO Je()eKTHOCTH NPOAYKIMHT

YMmerhb:




[IK-2-V1 Pa3pabaTbsiBaTh TEXHOIOTHYIECKUE TPOIIECCHI TPOU3BOCTBA B COBPEMEHHBIX IUIaBIIIBHBIX arperarax

IIK-5: Cioco6eH onpeaeasiTh TEXHUKO-DKOHOMHYECKHE MOKA3aTeJ I MPOLEeccOoB MOJTyIeHHs] YePHBIX MeTAJI0B, IPOBOIUTH
aHaau3 3G (PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB M Pa3padaThIBATh MPEAI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Ymerb:

IIK-5-Y1 PaccunthiBaTh ¥ AHAJIM3UPOBATb XUMHUYCCKHUEC U (I)I/IBI/IKO—XI/IMI/ILICCKI/IC MMPOLECChI, CBA3AaHHBIC C IPOU3BOACTBOM 4YyryHa

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U UCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBbILICHUSI
3¢ (PeKTUBHOCTH MPOLIECCOB MOJYYCHHS YePHBIX MeTAJLI0B

Ymernb:

TIK-6-Y1 AHanu3upoBaTh TEXHOIOIMYECKUE NIPOLIECCH IPOU3BOACTBA UyTYHA B COBPEMEHHBIX IUIaBUIIbHBIX arperarax
CTaTUCTUYECKUMU METONaMU

MK-1: Cnocoben OCYHIECTBJIATH TEXHOJIOTHYE€CKHUE IMPOLECCHI MO MOJYYCHUI0 YEPHBLIX METAJIOB, OHEHUBATH PUCKHA U
onpeaesaTb Mepbl MO o0ecrneyeHnI0 NX 0€30MaCHOCTH

Baanernb:

[IK-1-B1 Meronamu pacuera IIUXTHI, MATEPHATBHOTO U TEINIOBOTO OaTaHCOB CTAJCTIABIIBHBIX IPOLIECCOB

IIK-2: CniocoGeH pa3padaThIBATh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHHST YePHBIX METAIOB, OCYLHIECTBJIATH KOHTPOJIb HX
BBINOJIHEHHSI M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNpPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NMPOTyKINA

Baagern:

IIK-2-B1 Mertonukoii onpeaenaeHus: ONTUMAIbHBIX TEXHOJOTMYECKHUX TapaMeTPOB BIMJIABKH YyT'YHa B COBPEMEHHBIX IJIaBUIIbHBIX
arperarax

IIK-5: Cnocoben onpeaeasaTb TEXHUKO-OKOHOMHYECKHE MOKA3aTEJIN MPOLECCOB MOJTYICHU YE€PHBIX ME€TAJJIOB, IPOBOAUTH
AaHaJIu3 3(1)(1)CKTI/IBHOCTI/I TEXHOJOTHYECKHUX MPOLECCOB MPOU3BOACTBA YE€PHBIX METAJIJIOB U pa3pa6aTmBaTb MPEIOKCHUSA
M0 UX COBEPIICHCTBOBAHUIO

Baanernb:

ITK-5-B1 Mertogamu BEIOOpa palliOHATBHBIX CIIOCOOOB MPOU3BOJICTBA YyTYHA C YIETOM PEIICHUS 3a/1ad SJHEPro- H
pecypcocOepexenust, i OXpaHbl OKPYKAIOIEH CpeIbl

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U HCI0JIb30BAaTh HOBbIE HH(POBBIE TEXHOJIOTHH VISl NOBbILICHUSI
3¢ (PpeKTUBHOCTH NPOLIECCOB MOJYyIeHHS YePHBIX MeTAJLI0B

Baanernb:

[1K-6-B1 HaBbikamu mpuMeHeHNS MU(PPOBBIC TEXHOIOTHH [UIS TOBBIIICHNS 3P QEKTHBHOCTH IPOIIECCOB TPOU3BOCTBA UYTYHA

4. CTPYKTYPA U COAEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3L sieMble
KOMIeTeH Mt pecypcbl padoThI

Pasnea 1. Poab npoueccos
IKCTPAKIHH YePHBIX
MeTAJIJIOB B COBPeMeHHOi

MeTaJJIypruu

1.1 1.1 PecypcHas 6a3a yepHOit 3 1 IK-5-31 IK-1- J1.1
MeTautypruu. YepHeie 31 IIK-2-31 JI1.2J12.1J13.
MeTasuibl. OCHOBHEBIE I1K-6-31 2
HaIpaBJICHUs] SKCTPAKLIUU 0135233

YepHBIX MeTa/IoB. Pecypco-
9KOJIOTMYECKHE POTHO3BI
pa3BHUTHS YepHOU
METaJTypryu.

1.2 CxeMbl COBPEMEHHBIX
IIPOLIECCOB 3KCTPAKIIMU
YEepPHBIX METAIJIOB.
[Toaroroska >kene30pyIHOTO
ceIpbs. pobnenue,
H3MeTbYCHUE, TPOXOUCHNE
MarepuanoB. OborameHue
JKEJIE30PYIHOTO CHIPhSL.

/JIex/




Pa3nen 2. TeopeTuueckue
OCHOBBI OKYCKOBAHMS
NPHUPOIHOTO U
TeXHOTeHHOI0 ChIPbS

2.1

2.1 TpeboBanus K
OKYCKOBaHHOMY MPOIYKTY.
OCHOBHI ()OPMHUPOBAHUS
OKYCKOBAHHOT'O CHIPBSI.
OKHUCIUTENBHO-
BOCCTaHOBHTEIILHBIC
Mpolecchl. XUMHUYECKHE
peaxIy B TBEpAOH dase.
2.2 OCHOBBI CHIEKaHUS
JTUCTIEPCHBIX MAaTEPUAJIOB.
Teepnodasznoe u
JKUAKO(pa3zHoe CIIeKaHHe.
OCHOBBI TEOPHH CIIOCBBIX
TIPOLIECCOB.

2.3 'opeHue TomuBa.
PacrmiaBneHue mMxThel U
KpUCTAUTU3AIHSI pacIliaBa.
/JTex/

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

JILLI2.1J13.

2
09135233

2.2

Pacuer nokazareneii
obaraieHus KeJIe3HbIX
pya /Tp/

[K-5-31 [IK-5-
V1IK-1-31
MK-1-Y1TIIK-2
-31IIK-2-V1
[1K-6-31 IIK-6-
v1

JI1.1J12.1J13.

1J13.2
0919293

P5,P6,P
7

Paznen 3. Texnonorus u
000py10BaHueE NMPOLECCOB
arjioMepanuu
JKeJIe30PYAHOTO CHIPbS

3.1

TexHonorus u o6opyaoBaHue
MIPOIIECCOB arJIoMeparuu
JKENE30PYAHOTO CHIPHS

3.1 Cxema mporecca
aryioMepanii. XuMUYeCKHA
COCTaB M (pU3MUIECKUE
CBOMCTBA IIUXTHI U €€
MIOJTrOTOBKA.

3.2 TexHomorus mnpoiecca
MIOJTYYEHUS arjioMepara.
Kontpons u ynpasienue
mporueccoM. TeXHUKo-
HKOHOMUYECKHUE MMOKA3aTEIH
MIPOU3BOACTBA.

3.3 ®opmupoBaHue
arjioMepara U ero
METaJUTypru4ecKrue CBOMCTBA.
YrpasieHue KauecTBOM
arnomeparta. [loBenenue
MIPUMECHBIX

aneMeHTOB. /JIek/

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

JI 12 113.

2
0103233

32

Arnomepanust
JKeJIe30PYAHOTO ChIpbs /J1ad/

IK-5-¥1IIK-5
-B1TIK-1-Y1
[IK-1-B1 IIK-2
-Y11IK-2-Bl1
[IK-6-Y1 IIK-6
-Bl

JIT. 12 1J13.

2
09135233

P1

33

MarepuaibHblii U TEIIOBOM
Gananc arnomnpouecca /ITp/

I1K-5-31 I1K-5-
V1IK-1-31
MK-1-Y1IIK-2
-31 TIK-2-V1
TIK-6-31 I1K-6-
v1

JILJI2.1J13.

1J13.2
0122033




34 W3zyuenue Tem: MK-5-31 [IK-5- | JI1.1JI2.1J13.
KonTposnb u ynpasnenue V1IIK-5-B1 2
nporieccoM. TexHHuKo- I1K-1-31 IIK-1- 215253
SKOHOMHUYECKHUE ITOKA3ATENN V1I1K-1-B1
MIPOM3BOACTBA. T1IK-2-31 I1K-2-

VYnpasieHue KaueCTBOM V1IIK-2-B1
arnomepata. IloBenenue TIK-6-31 [1K-6-
MIPUMECHBIX AJIEMEHTOB. VI1T1IK-6-B1
Koncrpykuus u

obopynoBaHHe

arJIOMepaIOHHBIX IIEXOB.

/Cp/

3.5 BrlnonHeHrEe KOHTPOJILHOM TIK-5-31 IIK-5- | JI1.1J12.1J13. P5,P6,P
pabotsl Ha Temy: "Pacuer Y1TIIK-5-B1 1JI3.2 7
MaTEPHAJIbHOIO U TEIJIOBOTO TIK-1-31 IIK-1- 0135233
Gananca arnonpouecca” /Cp/ VI1T1IK-1-B1

I1K-2-31 I1K-2-
VI1TIK-2-B1
TIK-6-31 IIK-6-
VI1I1IK-6-B1
Pa3gen 4. Texnosorust u
000py10BaHuUeE NMPOLECCOB
NMPOU3BOJCTBA
JKeJ1e30PYAHBIX OKAThIIIeH

4.1 4.1 Cxema mporecca I1K-5-31 IIK-1- | JI1.1J12.1J13.
MIPOM3BOICTBA OKATHIIIEH. 31 I1K-2-31 2
DOpMUPOBaHUE CHIPBIX TIK-6-31 0135293
rpaHy.

BricokoremneparypHoe
ynpouHenue. [loenenue
MPUMECHBIX 2JIEMEHTOB.

4.2 TexHonmoruyeckue
PEKUMBI TIPOU3BOJICTBA
okarsleil. opMupoBaHue
OKAaThIILIEH U YIIPaBICHUE UX
KayecTBOM. TexHuKo-
HSKOHOMUYECKHUE MMOKA3ATEIH
[IPOM3BOACTBA OKATHILIEH.
4.3 KoHCTpyKIIMU 1
000py10BaHNE MPEATPUATHI
IO TIPOU3BOJICTBY OKATHIIIEH.
/Jlex/

4.2 TexHomOrns NPON3BOJICTBA TK-5-Y1TIK-5 | JI1.1J12.1J13. P1,P2

okareblei /J1a6/ -B1 TIK-1-V1 2
[K-1-B1 IIK-2 213233
-Y1T1IK-2-B1
[IK-6-Y1 [IK-6
-B1

43 MartepuranbHbIi U TETIOBOU TIK-5-31 [IK-5- | JI1.1J12.1J13. P5,P6,P
GamaHC MPOU3BOACTBA V1IIK-1-31 1J13.2 7
METAJLTyprHYECKUX TIK-1-Y1 IIK-2 2132233
okarermeit /TIp/ -31 [IK-2-Y1

TIK-6-31 IIK-6-
Vi

4.4 Uzyuenue Tem: TIK-5-31 [IK-5- | JI1.1J12.1J13.
dopmMupoBaHHE OKATHILIEH U Y1IIK-5-B1 2
YIpaBIEHUE UX Ka4ECTBOM. TIK-1-31 IIK-1- 213233
TeXHHUKO-3KOHOMUUYECKHE VI1TIIK-1-B1
MOKa3aTeNH MPOU3BOICTBA [TK-2-31 I1K-2-

OKATBITIICH. V1I1IK-2-B1
Koncrpykuuu un TIK-6-31 IIK-6-
00opyoBaHKE NPEeIIPUSTHIA VI1T1IK-6-B1

110 IMPOU3BOACTBY OKATBIIIICH.

/Cp/




Paspnen 5. TexHoJyiorust u
000py10BaHHeE NMPOLECCOB
NPOU3BOACTBA
JKeJIe30PYAHBIX OpUKeTOB

5.1 TexHonorus u 000pyAOBaHNE TIK-5-31 [IK-1- | JI1.1J12.1J13.
MPOIIECCOB IPOM3BOJICTBA 31 IIK-2-31 2
HKEJIE30PYAHBIX I1K-6-31 213233
6puxeros /JIex/

5.2 Bpukeruposanue pyxn /J1a6/ MIK-5-V11IIK-5 | JI1.1J12.1JI3. P3

-B1TIK-1-V1 2
[IK-1-B1 IIK-2 3122033
-Y11IK-2-Bl
[K-6-Y1 IIK-6
-B1

53 MarepuanbHbIi U TETIOBOM [K-5-31 T1K-5- | JIT.1JI2.1J13. P6
OayaHc POIIECCOB V1T1IK-1-31 1J13.2
Opukeruposanust /IIp/ [K-1-Y1 IIK-2 213233

-31 [IK-2-Y1
ITK-6-31 I1K-6-
V1
Pasnea 6. Pecypco-
IKOJIOTHYEKHE
XapaKTePUCTHKH
NMpoueccoB MOATOTOBKHU
ChIpbs

6.1 6.1 DxobanaHChl pa3IHYHBIX TIK-5-31 [IK-1- | JI1.1J12.1J13.
CXEM IOJITOTOBKH ChIPbSI. 31 IIK-2-31 2
Crpykrypa, 3Heprosarpar u I1K-6-31 0130233
OCHOBHBIE HAaIIPaBICHUS
9HEprocOepeKeHHS.

6.2 MatepuanocoepexeHne u
PELUKIINHT MaTEPHAJIOB.
dopmMupoBaHue BEIOPOCOB U
YTHIA3AIHS
MIPON3BOJICTBEHHBIX OTXO/IOB.
/JTex/

6.2 Pecypco-3konoruuexue MK-5-31 [IK-5- | JI1.1JI2.1J13. P7
XapaKTEPUCTHKH MPOIIECCOB V1TIIK-1-31 1JI3.2
MOATOTOBKH CHIPBs /I1p/ [IK-1-Y1IIK-2 0130233

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

Pasgen 7. TexHosorus
JOMEHHOM MJIABKH:
nmpouecchl HArpeBa H
BOCCTAHOBJICHUN
IIUXTOBBIX MaTepHa.TIOB




7.1

7.1 Harpes u pa3noxeHue
KOMITOHEHTOB IIUXTHI.

D HeKTUBHOCTH MPOTUTABKH
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 BoccranoBieHue
Maprasia 1 nojiy4eHue
MapraHiOBUCTBIX YYT'YHOB U
(dheppomapranma B JOMEHHON
eyu.

BoccTaHOBCHUS. /JIex/

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

JIL 12, 1J13.
2
09135293

7.2

MarepuaibHbIi U TETTOBOU
OayaHc JOMEHHOU
rutaBku /TIp/

[IK-5-31 IIK-5-
V1IIK-1-31
[K-1-Y1IIK-2
-31 TIK-2-V1
ITK-6-31 I1K-6-
Vi

JI1. 12 1J13.
2
0135233

P7

73

N3zyuenue tem:
Boccranosnenue docopa,
THUTaHA,PEIKUX U PACCESTHHBIX
3JIEMEHTOB B JJOMCHHOM ITCUH.
IloBeneHune UHKA, MIETOYCH
M TaJIOTEHOB B JIOMEHHOM
Y.

BnusiHue pa3zButus
MIPOLIECCOB BOCCTAHOBIICHUS
Ha HEPro3aTparsl B
JTOMCHHOM TIeUH.

/Cp/

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

JILJI2. 1J13.
2
019233

Pazgen 8. ®opmupoBanne
YYr'yHa U HLT1aKa

8.1

8.1 HayrnepoxuBanue
xKeme3a U POPMHUPOBAHHE
gyryHa. KagecTBo uyryHa.
PopMupoBaHUE LJIAKA.
[TepBuunsIe,
MIPOMEXYTOUHBIE U KOHEUHBIC
[ITAKH.

8.2 CBoifcTBa ILIaKOB.
BrnusiHHe MUTaKOBOTO peXKuMa
Ha IoKa3aTesu JOMEHHON
IUTaBKU U Kau€CTBO YyTyHa.
YTunuzanus MIaKos.

8.3 IloBeneHue cepel B
JOMEHHOH MEYH.
TepMoanHamMKKa U KHHETUKA
necynbdyparyy 9yTryHa.
YnpasieHue noBeieHuEM
cepbl B JIOMEHHOM Me4H.

/JIex/

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

JI 12 1J13.
2
0103233




Pa3nen 9. l'openne
TOIUIMBA, TENJIOOOMEH B
cJioe, IBHKEHNE
MaTepUAaJoB U ra3oB B
JIOMEHHOH nmeuyu

9.1

9.1 T'opeHue ToruIMBa B TOPHE
neun. OKUCIUTENbHAs 30Ha.
CocTaB Ie4YHOTro ra3a B TOpHE
U €ro U3MCHEHHUE IO BBICOTE
neun. Teopernyeckas
TeMIeparypa TOpeHHs U
METOJBI €¢ KOHTPOJIS U
pacyeTsl.

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

9.3 JIBu:xeHMEe MaTepUaioB U
ra30B B IIAXTHBIX MeYax.
3aKOHOMEPHOCTH JIBHKCHUS
ra30B B CJI0€ KYCKOBBIX
MaTepHaoB.

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

/JTex/

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

JI1.LJI2. 1J13.
2
0135233

92

U3yuenune tem:

l'openue TorMBa B TopHE
neur. OKUCIUTENbHAS 30HA.
CocTaB IEYHOTro ra3a B TOpHE
1 €0 U3MEHEHHE TI0 BBICOTE
neuyn. Teopernyeckas
TeMmIeparypa TOpeHus U
METObI €€ KOHTPOJIS U
pacderTsl.

TemnooOMeH B TOMEHHOM
nieun. [ToHsATHE «BOASHBIX
9KBUBAJICHTOB» U METO/IbI
pacuera TeMIepaTypHbBIX
npoduiei neun. O6mue u
30HaJIbHbIE TEMJIOBBIE
OaslaHChl ¥ METOJIBI UX
pacuera.

9.3 JIBm>keHHe MaTepuaioB U
ra3oB B LIaXTHBIX Ieyax.
3aKOHOMEPHOCTH JABMXKEHUS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenenieHue UXTHI B
MY U yTpaBIICHHE

JBUKCHHUEM I'a30BOI'0 IIOTOKaA.

[ToBbllIEHHOE AaBIEHUE
Ta30B B pabouemM
MIPOCTpaHCTBE. J[BrkeHue
pacIiaBoB.

/Cp/

ITK-5-31 I1K-5-
VI1IIK-5-B1
MK-1-31 TTIK-1-
V1IIK-1-B1
ITK-2-31 I1K-2-
VI1IIK-2-B1
[1K-6-31 [IK-6-
V1IIK-6-B1

JI 12 1J13.
2
0103233




Pazgen 10.
Pecypcocoepexenue,
IKO0JIOTUA U TEXHUKO-
IKOHOMMYECKHE
TMOKA3aTeJIH JIOMeHHOM
TUIABKH

10.1 10.1 DHeproeMkocTs u IK-5-31 IIK-1- | JI1.1JI2.1J13.
MaTepUaIOeMKOCTh 31 I1K-2-31 2
JIOMEHHOT'O TTPOM3BOACTBA. T1K-6-31 D152 53
10.2 OcHOBHBIEC HANIPABICHUS
HEProCcOCPEIKCHHS.
10.3 BayBanue
YIIepoACoaepKALIIX
J00aBOK B TOPH TI€YH.
10.4 ®opmupoBanue
BBIOPOCOB B IOMEHHOMU TIEYH.
/JTex/
Paznen 11. Koncrpykuus u
000py10BaHUE TOMEHHbIX
neveii M HeX0B
11.1 11.1 YeTpoiicTBO JOMEHHBIX TIK-5-31 IIK-1- | JI1.1J12.1J13.
neveid. JInTeiHbli ABOD. 31 I1K-2-31 2
Pynuelii nBop. I1K-6-31 0130233
11.2 Tlogaya nyThs 1
KOHCTPYKLIUH
BOJIOHATPEBATEIICH.
11.3 OuuncTtka JOMEHHOTO
ra3a. Tpancnopt uyryHa u
nuiaka. PaznuBounsle
MAIIHBI.
/JTex/
11.2 N3yuenue konnexuuun TIK-5-Y11IIK-5 | JI1.1J12.1J13. P4,P3,P
00pa3IoB CHIPHIX MATEPHATIOB -BI TIK-1-VY1 2 2,P1
Y IPOIYKTOB JIOMEHHOM TIK-1-B1 IIK-2 215253
riaBku /J1a6/ -Y1IIK-2-B1
[IK-6-Y1 [IK-6
-Bl
11.3 Pacuer npodwis nomeHHON [IK-5-31 IIK-5- | JI1.1J12.1JI3. P7
nieun /TIp/ V1 TIIK-1-31 2
[K-1-Y1IIK-2 213233
-31 TIK-2-V1
[TK-6-31 I1K-6-
Vi
11.4 | BrimoiHeHUe KypCcOBOM 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-
VI1T1IK-6-B1

Paznen 12. TexHoJiorus u
odopy1oBaHue
BHEIOMEHHOTO MOJIy4eHUsl
YyryHa W ’kejie3a




12.1 |7.1 Harpes u pa3noxeHue 1 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.

/JTex/

12.2 | UsydeHue Tem: 10 IK-5-31 [IK-5- J1.1
[MupodopHocTs V1T1IK-5-B1 JI1.2J12.1J13.
CBEXEBOCCTAaHOBJICHHOTO ITK-1-31 TIK-1- 2
JKeJe3a U METOJIBI €€ V1IK-1-B1 212233
nojasnenus. CBapuBacMOCTh [IK-2-31 [IK-2-

DKo0aJIaHChI MTPOLIECCOB V1I1IK-2-B1
METAJUTYprUH JKeJe3a. [TK-6-31 I1K-6-
AHanmu3 SHEPreTUYECKuX 1 V1I1IK-6-B1
MaTepHalbHBIX 3aTpar.

BrIOpOCH! B OKpY’KaIOIIy10

cpeny.

/Cp/

12.3 | IloaroToBka K 3aIuTe 15 TIK-5-31 [IK-5- | JI1.1J12.1J13.

KypcoBoii pabotsl /Cp/ V1T1IK-5-B1 1J13.2
IK-1-31 TIK-1- 213233
VI1TIK-1-B1
[IK-2-31 [IK-2-
V1IIK-2-B1
T1K-6-31 IIK-6-
YI1T1IK-6-B1
12.4 | 3amuTa KypcoBoit 4 TIK-5-31 [IK-5- | JI1.1J12.1J13. KM1
pabotel /KP/ V1TIK-1-31 1J13.2
[K-1-Y1 IIK-2 213233
-31 TIK-2-V1
I1K-6-31 I1K-6-
Vi
12.5 |IloaroroBka k 3kx3ameny /Cp/ 20 ITK-5-31 IIK-5- J1.1
VITIK-5-B1 | JI1.2J12.1J13.
TIK-1-31 TIK-1- 2
V1IIK-1-Bl 213233
TK-2-31 [IK-2-
VI1T1IK-2-Bl
[1K-6-31 I1K-6-
V1TIK-6-B1

12.6 | Dx3aMeH 1Mo AUCITUTUTHHE 5 TIK-5-31 I[IK-5- JI1.1 P1,P2,P
"Teopusi U TEXHOJIOTHS V1I1IK-5-B1 JI1.2J12.1J13. 3,P4,P5,
OKYCKOBaHHUS CBIPbS 1 ITK-1-31 TIK-1- 1JI3.2 P6,P7
JIOMEHHOT'O V1I1IK-1-B1 213233
npon3BoacTBa" /IK3aMeH/ TIK-2-31 [1K-2-

VI1T1IK-2-B1
I1K-6-31 I1K-6-

VI1IIK-6-B1




Pa3gen 13. IloaroroBka k
KOHTPOJbHBIM
MEepONpPUATUHIM H
BBINOJIHSIEMBIM padoTam
13.1 | OObem gacoB 3 10 IIK-5-31 [IK-5- J1.1 KMILK
CaMOCTOSITENILHOM paboThI Ha V1I1IK-5-B1 JI1.2J12.1J13. M2
noarotoBky k KM /Cp/ [TK-1-31 IIK-1- 1J13.2
VI1TIK-1-B1 3122093
IIK-2-31 [IK-2-
V1IIK-2-B1
[TK-6-31 I1K-6-
VI1TIK-6-B1
13.2 | OObem yacoB 3 40 | [IK-5-31 IIK-5- J1.1 P1,P2,P
CaMOCTOATEIBHOM paboThI Ha V1IIK-5-B1 JI1.2J12.1J13. 3,P4,P5,
nmoaroToBky kK BP /Cp/ IK-1-31 TIK-1- 1J13.2 P6,P7.P
VI1TIK-1-B1 213233 8
IIK-2-31 [IK-2-
V1IIK-2-B1
TTK-6-31 IIK-6-
V1T1IK-6-B1
5. ®OHJ OHEHOYHbIX MATEPUAJIOB
5.1. KonTpoJibHbie MeponpusTHs (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, IK3aMeH U T.I), BOMPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU
Kon KonTponbHoe Iposepsiempie
KM P — HHJIKATOPBL Bonpock! 111 TOATOTOBKH
KOMITETEeHLIU I
KM1 KontponsHas IK-2-31;I1K-2- 1. Obmas cxema JOMEHHOTO TIPOM3BOICTBA.
pabota VYLIIK-1-3LIIK-1- | 2. XKene3Hsle pya 1 MaprasieBble pyasl. OCHOBHBIC MECTOPOXKACHHS

Vi

V1;IIK-5-31;I1K-5-
V1;I1IK-6-31;I1K-6-

JKEJIE3HBIX MapraHLEeBbIX PY/.

3. IpoGnenue xenne3Hsix py. CriocoObl U CXeMbl JPOOIICHHMSI.

4. KoHCTpYKLIMY OCHOBHBIX THIIOB APOOMIIOK U TIApaMEeTPhI UX PabOTHL.
5. U3menbueHue MatepuanoB. Cxema paOOTHI IIAPOBOI MEIbHUIIBL.
6. I'poxouerue u knaccudukarnms. CrimpansHbIA Ki1accuuKaTop.
7. OboraiieHue KeIe3HbIX PY/I.

8. OOXKHT MIMXTOBBIX MAaTEPHUAJIOB.

9. YcpenHeHre MUXTOBbIX MaTepUaoB.

10. Arnomepariysi UXTHI K CIICKaHHIO.

11. ITpouece cnekaHus arjioMepara Ha arjiojieHTe.

12. TTpou3BOACTBO METATTYPTUIECKUX OKATHIIIECH.

13. BpukerupoBaHnue.

14. Ipouecc xokcoBanusi. KauecTBo kokca. 3aMeHUTENN
METaJLTyprH4ecKOoro Kokca.

15. JIBrKeHue MMXTOBBIX MAaTEpHAaIOB B JIOMEHHOM Ieuu.

16. ITopsimok 3arpy3Ku MaTepralioB B JOMEHHYIO 11€Yb.




KM2

DK3aMeH

TIK-2-31;[1K-2-
V1;[IK-2-B1;[IK-1-
31;IK-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. YKene3Hble pyAbl: OCHOBHBIE UX MUHEPAJIbl, XapaKTEPUCTHKH,
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. 3arpy3ou4Hble ycTpoiicTBa TOMEHHbIX Ileueil. Pacnipenenenue
[IMXTOBBIX MaTEPUAIIOB Ha KOJIONTHHUKE.

11. I'a30BBIl MOTOK JIOMEHHOM TICYH.

12. ®U3UKO — XUMHUYECKHE OCHOBBI BOCCTAHOBUTENBHBIX MPOLIECCOB.
13. MexaHu3M U KMHETHKa BOCCTAHOBIIEHHUS] OKCHJIOB XKeJle3a ra3amH.
14. BoccTaHOBIIEHHE OKCUOB JKelle3a OKCUIOM yIIIeposa U
BOJIOPO/IOM.

15. BoccTaHoBiIeHNE OKCUAOB Kele3a yIIepoaoM CpaBHEHHE IIPSMOT0
1 HENPSIMOTO BHIOB BOCCTAHOBJICHHSI.

16. BoccraHoBneHne U3 OKCHAOB KPEMHHUs, MapraHia, gocgdopa,
XpOMa, TUTaHa, BAaHAJUS U IPYTHX IEMEHTOB.

17. HayrnepoxnBaHue kene3a 1 00pa3oBaHHE YyTyHA.

18. Hecynbpdypamus 4yryHa B MpoIecce JOMEHHOW TUIaBKH, BHETICUHBIE
Croco0b! 1ecynbdypanuu 4yryHa.

19. OxucneHue cocTaBHBIX YacTel yyryHa U UX IIOBTOPHOE
BOCCTAHOBIICHHE.

20. Metoapl UHTEHCU(UKAIIMHA JOMEHHOTO MPOIecca: HarpeB IyThs,
YBIIQXXHEHUE Ty Thsl.

21. Metons! HHTEHCH(HKAIIMN IOMEHHOT0 TIpoliecca: 00orameHne
Ty ThsI KHCJIOPOJIOM, MTOBBIIICHUE TABICHMUSL.

22. TIpoayKThl AOMEHHOH IJIaBKH.

5.2. Ilepeuenb paGoT, BHINOJIHSE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kon Hazpanue Hposepsensie
WHIIKATOPHI Coneprkanne padoTHI
paboThI paboThI N
KOMITCTEHIIUH
P1 Jla6opato |IIK-2-Y [;ITK-2- 1. OxapakTepu3yiiTe Mpoueccsl APOOICHIS U H3MEIBUCHHUS, B UeM
pHas pabora Nel BL;IIK-1-Y;IIK-1- | cOCTOSAT UX OTIMYUSL.
HpoGrnenue u BL;IIK-5-Y;IIK-5- | 2. Kak knmaccuuuupyroTces pyAHble MaTepUabl 10 TBEPAOCTH U, KaKHe
W3MEIbYCHUE B1;IIK-6-Y 1;ITK-6- | cyIIecTBYIOT TUIIOTE3bI IpOOICHNUs?
MaTepHaIIOB B1 3. ITepeunciute OCHOBHBIE CIIOCOOBI IPOOIICHNS, THITBI IPOOUIIOK, X
HIPENMYIIEeCTBA M HEJOCTATKH.
4. Kakue cxembl IpoOaeHUs 1 U3MENIbYCHUS IPUMEHSIOTCS B YEPHOM
MeTauTyprun?
5. [lepeuyncnuTe OCHOBHBIE THUITBI MEJIBHHUIL U TATE X
XapaKTEePUCTHKY.
6. Ha3oBuTe cXxeMbl pyIHOTO CAMOM3MEIbUYEHHUSI, CPABHUTE UX TEXHUKO-
HKOHOMHYECKHE TTOKa3aTeNH.
P2 Jlaboparo |IIK-2-Y I;ITK-2- 1. TTepeunciure OCHOBHBIE CLIOCOOBI 0OOTAIIEHHS XKETE3HBIX U
pHast paboTta Ne2 BL;IIK-1-YI;IIK-1- | MapraHueBbix py/a.
OGoraieHue BL;IIK-5-YV1;ITK-5- | 2. Ha3oBuTe OCHOBHBIE [TOKA3aTENH OOOTAICHHUS, B Y€M COCTOMT UX
JKEJIE3HBIX Py BL;IIK-6-Y 1;IIK-6- | pusuueckuii CMBICIT.
MarHuTHOR B1 3. OxapaxTepu3yiTe TEXHOJIOTUIO 00OTaIIeHHS KEeJIE3HBIX Py
cenapauueit MarHMTHOH cenapanuei.

4. KakuM 00pa3oM MOXHO 00oramaTh MArHUTHOM cenapariei
HEMAarHUTHBIC U CITA0OMAarHUTHBIC )KeJe3HbIE Py IbI?

5. Kakue mpeumyIecTBa UMeeT MOKpasi MAarHUTHAs CeTapaluy 1mno
CPaBHEHHIO C CYXOM?

6. KaknuMu TEXHOJIOTHYECKUMH TTapaMeTPaMu MO>KHO KOHTPOJIMPOBATH
Y U3MEHSTH MOKa3aTeNH mporecca 00orameHnss MarHUTHOM
cernapauuei?




P3 JlabopaTopHas MK-2-Y ;IIK-2- 1. JlaiiTe onpeneneHue TEPMUHY «araoMepaiysy.
pabota Ne3 BLIIK-1-Y1;IIK-1- | 2. Ha30BUTE OCHOBHBIC KOMIIOHEHTHI arJIOMEPAIlMOHHOMN IIHUXTHI U
Arnomeparus BL;IIK-5-VL;IIK-5- | mepeuncnuTe 3TAnsl €€ MOAr0TOBKU K CIIEKAaHHIO.

JKENE30PYJHOTO BL;ITK-6-Y1;IIK-6- | 3. HazoBuTe (hakTOpHI, BAUAIOMNE HAa CKOPOCTh CIICKaHUS arIoMeparta.
CBIPbsI B1 4. Io xakuM npuurHaM HOPMHUPYIOTCS 30HBI KOHJICHCAIIUH U
NepeyBIaKHEHUS B IIPOLIECCe CIIEKaHus arjaomepara’?
5. JlaiiTe XapaKTepHCTHUKY OCHOBHBIX (DM3MKO-XHUMHUYECKHX MPOIECCOB,
MPOUCXOASIINX IPH (POPMUPOBAHUH CTPYKTYPHI ariomepara.
6. [ToueMy HWXKHUIT CJI0# aryioMepaTa mojry4daercs bosuee
OILTaBJICHHBIM, HECMOTPS Ha pAaBHOMEPHOCTB PacIpeAeIeHNs TOIIHBA
B arjomuxre?

P4 JlabopaTopHas MK-2-Y;IIK-2- 1. JlaiiTe onpeneneHue NOHATUIO ra30MPOHULAEMOCTh arjOMIUXThL.
pabota No4 BLIIK-1-Y;IIK-1- | 2. Kakue ¢akTopbl B HAHOOJBINEH CTEMEHH BIMSIOT Ha
l'azomponunaemocts | B1;IIK-5-Y1;I1IK-5- | razonpoHUIIaeMOCTh ariommuXThi?
arJIoMeparuoHHON BL;IIK-6-YI;IIK-6- | 3. [louemy ¢ yBenMueHUEM BO3BpaTa B PyIHOM CMECH YMEHbBIIIAETCS
IIUXTHI B1 pacxoj U3BecTHsIKa?

4. [ToueMy NPOU3BOJUTENBHOCTD arjOMallHbI 3aBUCUT OT
ra30MpPOHHUIIAEMOCTH HINXTHI?
5. Kakast BIa)XHOCTB arJIOIIUXThI CYATAECTCS ONTUMAIbHON?

P5 IIpakTuyeckas MK-2-V1;IIK-1- 1. Onpenenenue arnoMepanyu.
pabora Nel YLIK-2-3LITK-1- | 2. KoMnoHEHTBI arioMepanuoHHOMN IHXTHI.
Pacuer 31;TIK-5-31;11K-5- 3. Peaknuu npoTtekaronye npy arjocleKaH!u.
MaTepHaJIbHOrO U YLIK-6-31;IIK-6- |4, CrocoObl mHTEHCH(UKAIINH arJonporecca.
TeruoBoro 6anancos | VY1
arJomnpolecca

P6 IIpaxkTuyeckas IK-2-31;I1K-2- 1. Onpenenenue mpouecca IPOU3BOACTBA METAILITYPrU4EeCKUX
pabota No2 V1;IIK-1-31;T1K-1- OKATHIIIEH.

Pacuer V1;IIK-5-31;I1K-5- 2. KOMIOHEHTHI IIUXTHI IS OKATHIIIEH.
MaTepHaILHOTO U Y LIIK-6-31ITK-6- | 3. Peakuuu npoTekaronye Npyu CrieKaHUU OKaThIIICH.
TerIoBoro 6arancos | Y1 4. TToka3zarenu KauecTBa OKATHIIICH.

IIPOU3BOJICTBA

OKaThIIIEH.

P7 IIpaktnue | IIK-2-31;11K-2- 1. OCcHOBHBIE MUHEPAJIBI JKETE3HBIX PY/I.
ckas padota Ne3 VL;IIK-1-31;I1K-1- 2. CpaBHEHME IIPOLIECCOB NMPSIMOTO U HEMPSIMOIO BOCCTAHOBIICHHUS.
Pacuer VYLIK-5-31;IIK-5- | 3. TloBeneHue cepbl B JOMEHHOU TIIABKH.
MaTepUaIbHOTO U VYLIIK-6-31;IIK-6- | 4. Pa3znoxeHne kapOOHATHBIX COETMHEHUH.
TeIIoBoro 6amancos | V1 5. TIpornecchl mu1akooOpa3oBaHus B JOMEHHOM MIaBKH.
JIOMEHHOM IUIaBKU. 6. CriocoOB! HHTEHCH(UKAIINY IOMEHHOI TUIABKH.

P8 Kypcogas pabora IMK-1-31;I1K-1- Tema: Pacuer MaTepHaIbHOTO U TEIIOBOTO OANaHCOB TOMEHHOM

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

TUIaBKU(TIO BApHAHTY 3aJaHUi)

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToB, TECTOB U T.IL.)

OK3aMeH, KOTOPHIIt MOXKET IMMPOBOUTCS B YCTHOH (hopMe 1o OmreraM, BKIFOYArONINM TEOPETHYECKUE BOMPOCH U 33/1a4H,
OXBAaTBIBAOIIHE BCe pasnens! Y I, uian B TeCTOBOH (opMe IO TeCTOBBIM 3a1aHusAM B cpege LMS Moodle
Huxe npeacrasien oOpasew 3K3aMEeHAIIMOHHOTO OUIeTa.

MmuHICTEpCTBO HAYKH U BEICIIEro oopa3oBanus Poccuiickoit denepannu

(henepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE BBICIIEr0 00pa3oBaHUs
«HanuoHalbHBIHN HccienoBaTenbCKui TexHomorudeckuii yausepcutrer «MUCHCy»
HOBOTPOHL[KI/II?T DOUIINAJI

Kacgenpa meTamrypriuueckux TeXHOJIOTUI U 000pyAOBaHHS

AK3AMEHALIMOHHBIN BUJIET Ne 0
JucuunminHa: « MeTpororus, cTanaapTH3aus, CepTHHUKALID)

Hampasnenne nmoaroroBky 6axanaBpos: 15.03.02 «TexHomormyeckne MalIiHbI H 000pyIOBaHNE»
®dopma 00ydeHus: 3a04Has
®dopma NpoBeIeHNs K3aMEHA: yCTHas
1 Bonpoc. M3mMepenue naBineHus TEH30METPUUECKMMU MAHOMETPaMHU.

2 Bompoc. [loHsATHE y TeMmepaTypsl TEMIIEPATypPHbIX MIKanaX. MI3MepeHue Temneparypsl TEpMO-3IEKTPUUECKUMH TEPMOMETPAaMU U
TepMOMETPaMH CONPOTHUBICHHUS.

3 BOIIpOC. I/ISMepeHI/IC pacxoga TaXOMETPUICCKHUM METOIOM.

3anaua. B pe3ynprare NpoBEIEHHBIX H3MEPEHHI 0Ka3aJI0Ch, YTO HauOOIEe BEPOATHOE COACP KAHUE KICIOPOia B Fa30BOH CMECH
co—crasnseT 11,75%. JloBepuTenbHBINA HHTEPBAT HOTPEIIHOCTH U3MEpe "HHs OIpeersuICs I JOBepUTeNbHOU BeposTHocTH 0,683




u coctaBuia +0,5% O2.
Omnpeaenure rpaHUllbl JOBEPUTEILHOIO HHTEPBANIa P 10BEpU—TeNbHON BeposiTHOCTH 0,95, eciy U3BECTHO, UTO 3aKOH
pacnpezene HUsl OTPEIIHOCTEH HOpMaIbHBIH.

CocTaBWI: JOLEHT
3aB. kadpenpoit MTuO

Obpasern Tecra:

. B uem npenmy1ecTBo 0¢Ir0cOBaHHOTO arioMepara rnepes 00bIYHbIM?
. Goree BBICOKAst IPOYHOCTH;

. MEHBIIMH PacXo KOKCa B IOMEHHOM III1aBKeE;

. 00pasytoTcst 6osee KUAKHE IIITaKH;

. BBIIIIE TEMIIEPATypa B 30HAX FOPEHMS.

A WN = ==

. K uemy nmpuBoanT HayrnepoxuBaHUE MeTalla B JOMEHHOM IIaBKU?
. CHIDKEHMIO TEMIIEPATyphI IUIABIEHUS U 3HEPro3aTpar;

. YBEIIMUYEHHUIO CTENIEHH NIPSIMOr0 BOCCTAHOBIIEHUS;

. IOBBIIICHUIO TEMIIEPATYPBI B FTOPHE;

. YBEIMYCHHUIO BBIXO/1A IIIJIaKa.

AW~

. B yeMm 3akirouaercst 0cOOEHHOCTH IOMEHHOTO Tporiecca?

. ACTIOJIB3YETC MPUHIUII IPOTUBOTOKA IMPU ABUIKCHUU IUXTOBLIX MATEPHUAJTIOB U I'a30B;
. BOCCTaHOBJICHUE OKCHJIOB TIPOMCXO/UT TOJBKO 33 CUET YIIeposa KOKCa;

. BOCCTAHOBJICHUEC OKCH0OB MMPOUCXOAUT B )KUAKOM IIJIAKE]

. (hopMupOBaHHKE NIJIAKA M TyTyHA IPOUCXOIUT B TOPHE.

W= W

YeM sABIISICTCSA ra30BbIi OTOK B IOMEHHOM IUIaBKE?

. paboYrM TEIOM M HHAUKATOPOM TIPOIIecca;

. cocoOcTBYeT (POPMHUPOBAHMIO HIJIAKA ¢ MUHUMAIBHON KUIKON TEKYUYECThIO U CEPOIIOTIIOTUTENBHOM CITOCOOHOCTBIO;
. TIOBBIIIAET CTOMKOCTh OTHEYOPHOM (yTEPOBKH;

. YBEJIMYMBAET CKOPOCThH MPOIIJIABICHUS IIIUXTOBBIX MaTEPUAJIOB.

. Kakue TpeboBanus MpeabaBIsIOTCS K KeJIe3HbIM pyaam?

. MaKCHMallbHast KpyITHOCTb KyCKOB, COZICp)KaHUE JKejle3a, MUHUMYM BPEIHBIX IIPHUMECEH;

. MEHUMaJIbHasl BIIaYKHOCTH, ONTHMAaJIbHAsi OCHOBHOCTH, MAaKCHMAJIEHOE COAEPKAHUE JKeIe3a;
. MaKCHMaJbHOE COJepIKaHNe Kele3a U TOPUCTOCTh, 000TOTUMOCTH;

. MAaKCHUMaJIbHOE COJICpKaHue JKejle3a, MUHUMYM BPEIHBIX IIPUMECEH, CAMOIIIIABKOCTb.

B WN —~ W

. C xaKoif 11e7IbI0 MPOBOUTCS] MarHETU3NPYIOMINH 00KUT?
. yJIaleHus BpeAHBIX IpUMecel;

. yIaueHust cepbl U pocdopa;

. yIlaJIeHMsI BJIard U pa3iIokKEHUs] U3BECTHIKA,

. IepeBOJIa Py THBIX MUHEPATIOB B MATHUTHOE COCTOSTHHE.

AW~

. BBI6epI/ITC OHTHMaJ'[BHLIﬁ TCXHOHOFI/I‘{CCKHﬁ IpoHecC MOATOTOBKH JKCIC3HBIX py)l‘?

. Ipo0IieHne, n3MenbueHHe, MPOMBIBKA, OKyCKOBaHHE;

. Ipo0IieHne, u3MenbueHne, Kiaccuukaius, o0oramieHnue, OKyCKOBaHHE;

. Ipo0JieHue, Kiaccu(uKanus, n3MeNbYeHre, 000raleHNe, OKYCKOBaHHE;

. Ipo0IieHre, m3MeTbueHHe, TPOXOUCHHUE, KIacCuuKaIms, o0oraneHne, OKyCKOBaHHE.

AW~

. Ha xakue mapaMeTpbl JOMEHHOM IJIaBKH BIUSCT YPOBEHbD 3a3bIIMTH [IMXTOBBIX MaTECPUAIOB?

. IPOU3BOJUTEIHHOCTE ITEYH, TEMIIEPATypa YyryHa Ha BBIITYCKE, PacXof KOKca;

. IPOM3BOANTENBHOCTH UM, TEMIIEPATypa YyryHa Ha BBIITYCKE, PACX0M KOKca, BA3KOCTH IITaKa U COJepKaHUe Cephl B UyTYHE;
3. IPOM3BOAUTENBHOCTD UM, TEMIIEPATYpPa Yyr'yHa Ha BBIIYCKE, pACXOJl KOKca, coiepkanue Gocdopa B 4yryHe;

4. IpON3BOANTENBHOCTH MICYH, TEMIIEPAaTypa YyryHa Ha BBIIIYCKe, pacXoj KOKca, coaepxanue ¢pocdopa B 4yryHe, JUIUTSIBHOCTD
KaMITaHWH.

N — 0

9. UeM onieHMBAETCS MPOU3BOJUTENBHOCTD IPOMBIIUIEHHBIX arJOMePallMOHHBIX MAIIHH?

1. pacxon0oM TOIJIMBA, CTENIEHBIO PA3PSKEHUS B BaKyyM-KaMepax, COJAEp KaHUEM JKelle3a U BPEIHBIX IIPUMECEH B arjoMepare;
2. pacxoAoM TOILIMBA, CTEIEHBIO PAa3psDKEHUS B BAKyyM-KaMepax, COACpP KaHUEM JKelle3a U BpeIHbIX IPUMECEl B arjaomepare,
KPYIHOCTBIO U MIPOYHOCTHIO arjioMepara;

3. KONMYECTBOM arjioMepara, MOITy4YEHHOro ¢ €MHHILIBI ITOIIAAN arJIONEHThI;

4. KOTMYECTBOM arjoMepaTa, MOoJy4EeHHOTO C €TMHULIBI IUIOMAIH aTrI0JEHThl M IPOYHOCTBIO arjJoMepaTa;

10. YTo TMMHTHPYET OCHOBHOCTB arjioMepara U OKaThIIIen?

1. mOTepst MPOYHOCTH B IIPOIIECCe TOMEHHOH IUIaBKe;

2. OTeps NPOYHOCTH B IPOIIECCEe JOMEHHOI IUIaBKe U YBEIMYEHHUE BBIXO/A IIUIAKA,

3. moTeps MPOYHOCTH B NPOLIECCe JOMEHHOM IIaBKe, yBEIMYEHHE PAcXo/ia KOKCa U BBIXOAA IIJIAKa;




4. CHI)KEHHE TIPOU3BOIUTENLHOCTH 00KUTOBBIX arperaTos.

11. Kakue ocHOBHBIE (pYHKINHY METAITyprHIecKOro Kokca?

1. ABIAETCA MCTOYHUKOM TeIlIa, PEareHTOM ISl BOCCTAHOBIICHHSI OKCH/IOB, PA3PBIXJIINTENb CTOJIOA IIUXTHI, CIIOCOOCTBYET
Pa3KIKEHUIO 1IIAKA;

2. SABJISICTCSI ICTOYHUKOM TeIlIa, PEareHTOM JUIsl BOCCTAaHOBJICHUS OKCHJIOB, Pa3phIXJIUTEIb CTON0A MINXTHI;

3. SBISETCS] NCTOYHUKOM TEIUIA, PEareHTOM JUIST BOCCTAHOBJICHHUS OKCHJIOB, Pa3pPBIXJINTEINb CTOI0A IUXTHI;

4. ABNIAETCS UCTOUYHUKOM TeIlIa, PEeareHTOM IS BOCCTAaHOBICHHUS OKCUIOB, Pa3PhIXJIUTENb CTOI0a MIUXTHL, CIIOCOOCTBYET
CHIDKEHUIO cojieprkanus Gocopa B UyryHe.

TecTs! 1u1st 3K3aMeHa reHepupyrorcst cucremoir LMS Moodle u3 6aHka TeCTOBBIX BOIPOcoB U 3aganuil. Tect cocrout u3 20
TEOPETUYECKUX BOIPO-coB (1 Oamn 3a mpaBUIIbHBINA OTBET) U 4-X 3a1a4 (5 6asia 3a MpaBUIbHBIN OTBET). BpeMst nmpoxokaeHus
TecTa OrpaHu4eHo - 40 MUHYT.

5.4. MeToauka olleHKH OCBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HUP)

KpuTepnu OIieHKH 3aIUTH OTYETOB IO Ja00paTOPHBIM padoTaM

«32UTEHO) - BHIMOTHEHBI BCE 3aIaHHS JTA00PaTOPHOI paboThI, CTYJACHT OTBETHII Ha BCE KOHTPOJIBHBIE BOIPOCHI

«HE 3a4TEHOY» - CTY/ICHT HE BBIMOIHMI MK BITOJIHUI HEMPABUIBHO 3aJaHUs 1a00PaTOPHOM paboThI, CTYACHT OTBETHII Ha
KOHTPOJIBHBIC BOIIPOCHI C OIIMOKAaMHU HJIH HE OTBETHII HA KOHTPOJIBHBIC BOIPOCHI.

Kpurepun orieHKH 3alIUTE KypcOBOH pabOTHI B yCTHOH (opme

«OTnu4HO» - paboTa CONEPHKUT IPAMOTHO M3JIOKCHHYIO PacCUETHYIO 0a3y, XapaKTepu3yeTcsl OTCYTCTBUEM OLIMOOK B pacuerax,
JIOTHYHBIM U TI0CIIEJ0BATENbHBIM H3JI0KEHHEM MaTepralia B MOsICHUTENbHOHM yacTu. [1pu 3ammTe paGoThI CTYICHT MOKa3bIBacT
riryOOKHe 3HaHUS BOIIPOCOB TEMBI; CBOOOIHO ONEPHUPYET pacUeTHBIMH JaHHBIMH; JIETKO OTBEYAET HA TIOCTABICHHBIE BOIIPOCHL.
«Xopomoy - paboTa COnEPKUT IPaMOTHO H3JI0KEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBUEM OMIMOOK B pacuerax,
JIOTHYHBIM U MIOCIIEJ0BATENBHBIM H3JI0KEHHEM MaTepralia B IMOSICHUTENbHOM yacTu. [1pu 3aniuTe paboThI CTYICHT MOKa3bIBaeT
3HaHMS BOIIPOCOB TEMEI; 0€3 0COOBIX 3aTpyIHEHUH OTBEYaET Ha ITOCTABICHHEIE BOIIPOCHL.

«Y IOBIETBOPUTETBHO) - pabOTa COAEPKUT pacdeTHYIO 0a3y, XapakTepu3yeTcs HaTUIHeM OTAENbHBIX OMIMOOK B pacuerax. [Ipu
3allUTe CTYJEHT NPOSIBISIET HEYBEPEHHOCTb, TOKA3bIBACT CIIa00e 3HAHHE BOMPOCOB TEMBI, HE aeT II0JIHOT0, apIyMEHTHPOBAHHOTIO
OTBETa Ha 3aJJaHHbIE BOIIPOCHI.

«HeynoBneTBopuTeIbHO» - paboTa He COAEPKUT pacdeTHyIo 0a3y, He OTBEUaeT TPEOOBAHMUIM, H3JIO)KEHHBIM B METOJHIECKUX
yKa3aHUAX, UMEeT 3HAUUTEeNNbHbIC OUIMOKH B pacyeTax. [Ipu 3ammre cTyIeHT 3aTpyJHAETCS OTBEYATh HA IOCTABICHHBIE BOIPOCH
0 TeMe, HE 3HaeT TEOPHHU BOIPOCA, IIPH OTBETE JOIYCKAET CYIIECTBEHHBIEC OLIMOKH.

Kpurepun 3amuTsl KypcoBoii paboTHI B (hOpME TECTUPOBAHUS:

«OTnuaHOY - nonyuenue 6onee 90 % 6aIoB 1O TECTy MPH BBIMOIHEHUH TECTa 33 PErIaMEHTHPOBAHHOE BpeMst

«Xopormo» - nomydenue ot 75 10 90 % 6anIoB 10 TeCTy NPH BBIOIHECHUH TECTA 33 PETJIAMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPUTETHHOY - MoTydeHne oT 50 10 75 % 6ansioB 1o TeCTy NPH BHITOIHEHHH TECTA 3a PErIaMEHTHPOBAaHHOE BPEMs
«HeynosnerBoputensHO» - modydeHne MeHee 50 % 0ainoB mo Tecty

Kpurepnu orieHKH 5K3aMeHa B YCTHOH (opme:

«OTINYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIEC TEOPETHUECKUE 3HAHNUS, BIaJeeT TEPMUHOJIOTHEH, IelIaeT apryMEHTHPOBAaHHBIC
BBIBOJIBI U 000OIIEHUS, TPUBOIUT IIPUMEPBI, TOKA3bIBAET CBOOOIHOE BlIaJIEHHE MOHOJIOTHYECKOH PEUbI0 U CIIOCOOHOCTH OBICTPO
pearupoBaTh Ha YTOUHSIOIINE BOIIPOCHI.

«XO0pomIoy - CTYACHT AEMOHCTPUPYET NPOYHEIC TEOPETHUSCKHE 3HAHNS, BIaJIceT TSPMHUHOIIOTHEH, AeNaeT apryMEeHTHPOBAaHHbIE
BBIBOJIBI U 000O0IIEHUS, TPUBOIUT MPUMEPBI, HO IIPU STOM JeTaeT HeCyIIeCTBEHHbIE OIUOKU, KOTOPBIE OBICTPO UCTIPABIISET
CaMOCTOSITENBHO WM NPY HE3HAYUTEIbHOH KOPPEKIIMH PETIOAaBATEIIEM.

«Y IOBIIETBOPUTEIBHOY» - CTYACHT IEMOHCTPHUPYET HErITyOOKHE TeOpEeTHIECKIe 3HAHUS, TIPOSBIeT ciabo copMHUpoBaHHEIE
HaBBIKY aHAJIN3a SIBICHUH 1 MPOIECCOB, HEIOCTATOYHOE YMEHHE JIe/IaTh apryMEHTHPOBAaHHBIE BEIBOJIBI H IPUBOIUTH IPUMEPHL,
MOKa3bIBaeT HE JOCTATOYHO CBOOOIHOE BIIaJICHUE TEPMHUHOJIOTUEH, JIOTHYHOCTBIO U MOCIIEA0BATEIbHOCTBIO H3JIOXKEHHS, JIeaeT
OIIMOKH, KOTOPBIE MOXET UCIIPABUTH TOJIBKO IIPH KOPPEKIUH MIPEIIOIaBaTEeIEM.

«HeynoBneTBOpUTETEHOY - CTYIEHT JEMOHCTPHUPYET HE3HAHNE TEOPETHIECKUX OCHOB ITPEAMETa, HE yMEeT JIeNlaTh
apryMEHTHPOBAHHbIE BBIBOABI U IPUBOAUTH IPUMEPEI, HE BlIa/ieeT TEPMUHONIOTHUEH, IPOSIBISET OTCYTCTBHE JIOTHYHOCTH U
MOCJIEZI0BATEIILHOCTBIO M3JI0XKEHHUS, JIENAET OLIMOKU, KOTOPBIC HE MOXET UCIIPAaBUTh Aa)Ke PH KOPPEKIMH MPETIOAaBaTeIEM.

Kpurepun oreHkn 5k3aMeHa B (hopMe KOMITBIOTEPHOTO TECTHPOBAHHUS:

«OtnuaHOY - nonyuenue 6onee 90 % 6asioB 10 TECTy MPH BRIMOIHEHUH TECTa 33 PErIaMEHTHPOBAHHOE BpeMst

«Xopormo» - nomydenue ot 75 10 90 % 6anIoB 10 TeCTy NPH BBIOIHECHUH TECTA 33 PETJIAMEHTHPOBAHHOE BPEMS

«Y IOBIETBOPUTEIBHOY - MoTydeHne oT 50 10 75 % 6ansioB 1o TeCTy NPH BHITOTHEHHH TECTA 3a PErIaMEHTHPOBAaHHOE BPEMs
«HeynosnerBoputensHO» - modydeHne MeHee 50 % 0ainos mo Tecty

6. YYHEBHO-METOJUYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE

6.1. PekomeHayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOpI:I, COCTaBUTCIIN 3armaBue bubauoreka I/IS,Z[aTeIILCTBO, romg, 3J1. aapec




ABTOpBI, COCTaBUTENHU 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec

J1.1 [KOcodun 10.C,, Meratyprus xenesa: M.: UKII «AkagemkHHTaY, 2007,
[MamkoB H.D. Y4eOHUuK
JI1.2 | JL.W. Jleontses, FO.C. | CripbeBast 1 TOIUTMBHASI Oa3a UKL «Axamemxaura», 2007,
KOcoun, T.A. YEepHOI METALTYpruu: yaebHoe
Marbliesa u ap. nocooue JJisi By30B
6.1.2. JlonoHUTeEILHAS JIMTEPaTYpa
ABTOpBI, COCTaBUTENIN 3arnaBue Bubanoreka M3parenscTBo, roa, 311. axpec
JI2.1 [A.C.Tumoceena. OKCTpaKIys YePHBIX METAIIOB Crapsrit Ockon: THT, 2016,
T.B.Huknutyenko 13 IPUPOIHOTO U
TEXHOT€HHOTO CHIPHSL:
ITpakTukym
6.1.3. Meroauyeckue pa3padoTku
ABTODBI, COCTABHTEITH 3arnaBue Bubnmoreka WznarenscTBO, rOA, 371. aapec
JI3.1 | E.B.BparkoBckuii, Pacuer cocraBa HIUXTHI, H® HUTY "MUCuC", 2020,
A.H.IIIamoBasos, MaTepHAITLHOTO U TEIJIOBOTO http://elibrary.misis.ru, www.nf.misis.ru
A.B.3aBoasHbII 0aaHCOB JOMEHHOTO
npouecca: Meronudeckoe
YKa3aHUs JUIs BBITOJTHEHHE
KypCOBOH paboTHI
JI3.2 | E.B. bparkoBckuii "Teopusi ¥ TEXHOJIOTHUSA Hosotpounx: HO® HUTY "MUCuC",
A.B. 3aBozsHBII OKYCKOBAHUS ChIPbS U 2020, http://elibrary.misis.ru/
JIOMEHHOT'O ITPOU3BOACTBA",
"DKCTpakIMs YEPHbIX
METAJIJIOB U3 IIPHPOIHOTO
ceipbst': JIABOPATOPHBIM
IMPAKTUKYM
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
32 |HOB HUTY "MUCuC" www.elibrary.misis.ru
D3 | Poccuiickas Hay4dHas dIeKTPOHHAsS OMOIHOTEKA www.elibrary.ru
6.3 IlepeueHb MpPOrpaMMHOro obecneveHus
I1.1 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPO(deccHOHATBHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
Ayn. | Hasnauenue OcuHarenne
210 VYuebnass  aymutopus s 3aHATHE | Kommekr — ydeOnoir  mebenmm  Ha 44 MecT A
JIEKITHOHHOTO THIIA, MPaKTUIECKUX | OOydarommxcs, |  CTallMOHAPHBI  KOMIBIOTEp LIS
3aHATHI MpEero/aBaTelisi C BBIXOJAOM B HHTEPHET, MPOEKTOpP, JKpaH
HACTCHHBIH, JIOCKa ayaWTOpHas MeloBas, BeO Kamepa,
KOJIOHKH, JIMIEH3WOHHBIe mporpamMMel MS Office, MS
Teams, antuBupyc Dr.Web.
213 VYuebnas nmaboparopus | Kommnekr  yueOHoit  mebemn Ha 16 Mect s
"MarepuanoBenenue" o0yyaromuxcsi, JOCKa ayIuTOpHas MeNoBas, MHKPOCKOI
"MartepuasnoBecHue u TexHosorus | Mmetasiorpapuuecknii METAM JIB-41, 6 1mT., ycTaHOBKa
KOHCTPYKIIMOHHBIX MaTeprasioB" JUIS  PpOOJICHWUST W WCIBITAaHHS HA MPOYHOCTH PYIAHBIX
MaTepUaioB ¢ 2 KOKWIAMH JUIS OTJIHMBKH OOpasloB H
THIIPAaBIMYECKUM IpeccoM ¢ 2 mpecc-popmamu, Kamepa
CM3-U3-31S4C-CS (co muypom USB 3.0 u xoHTposiepom
USB), numg-ycTanoBka st 00padOTKH METaJIIOB.
215 VYuebnas nabopatopus "O6pabotka | Kommiekr  yueOHoit  mebenm Ha 24 Mecta A
METaJJIOB JaBJICHHEM" 00yJaroImuXCsl, MAKeT IPOKATHOTO CTaHa.
216 VYuebHas tabopaTopus KommiekTr  ydeOHOM  MeOenmn Ha 12 mect  ais
o0ydJaromuxcs, 1 CTallMOHAPHBIN KOMIIBIOTED,
naboparopust TEIUIOTEXHUKU u TEPMOTUHAMUKH,

nabOpaTOpHBIL  CTEHA U1 M3Y4YCHUS  NPHHIMIIOB
mpeoOpa3oBaHUS M W3MEPEHHs  JaBJeHHsS, pacxojia
JKUJIKOCTH, BO3yXa, TOPEIKH IKEKIIMOHHBIE.




8. METOJJMYECKHUE YKA3AHUA J1JI51 OBYYAIOIUXCA

J1s1 yCTIenmHOro YCBOCHUS TEOPETHIECKOTr0 MaTepraa Heo0X0IMMO Pery IsipHO ITOCEIaTh JICKIINH, IePEIUTHIBATE JICKITMOHHBIH
MaTtepua, 3HaUUTeNbHOE BHUMAaHKE yAeNATh CAMOCTOSTEIbHOMY H3YUE€HHIO NUCLUTLTHHBL

ITporpamMmMa IUCUUILIMHBI BKJIIOYAET JCKIMOHHbIE, TPAKTHUECKHIE 3aHATHS U 1a00paTOPHbIE 3aHATHU, BBIIIOIHEHHE KypCOBOH
paboTEL.

ITonroroBka K 3K3aMeHy 10 JUCLUUILIMHE 3aK/II0YAeTCs B U3YYEHUHU TEOPETUUECKOr0 MaTepraa 110 KOHCIIEKTaM JIEKLUii,
UCTOYHHMKAM OCHOBHOM U JJOMOIHUTENBHON IUTEPATYPBI.

Yrto0OB!I BaM OBUTO MHTEpECHEE H3YJaTh METALTYPIHIECKIe TUCIUTUIHHEL, IPOCIICKUBATH UX B3aNMOCBSI3b C BallleH
CTEIHATBHOCTHI0, HEOOXOANMO ITOCTOSHHO PACIIHPSTh CBOH KPyro3op, B 4eM OOJIBIIYI0 ITIOMOIIb MOXKET OKa3aTh MepHOINIeCKast
muTeparypa: xxypHaisl «M3BecTust By30B. UepHas MeTamuryprus», «Metamtypr» 1 «CTanaby.

PexoMeHIanmu o 0CBOSHHIO ANCIUILTIHEL B TUCTAaHIIMOHHON (hopMe TIOCPEICTBOM JIEKTPOHHOH MH(POPMAIIOHHO-
obpasosarensHoii cpenst HUTY «MUCHUCy (QUOC), uacThio KOTOPOii HEMOCPEICTBEHHO MPEIHA3HAUCHHOI IS OCYIIECTBICHUS
00pa3oBaTepHOro Mpoliecca sBIseTCsl DIEeKTPOHHbIH 00pa3oBaTenbHbIi pecypc LMS Moodle.

LMS Moodle ncrions3yercst IpenMyIecTBEHHO TS aCHHXPOHHOTO B3aMMOJICHCTBUS MEXIY YUYaCTHHKaMH 00pa30BaTeIBHOTO
mporecca IoCpeCTBOM ceTH «HTepHeT».

Uto0sl 3¢ eKTUBHO UCTIONB30BaTh BO3MOXKHOCTH LMS Moodle, a COOTBETCTBEHHO M YCIEIIHO OCBOUTH AUCIUILINHY, HYKHO:

1) 3aperucTpupoBaThCs Ha Kypc, AJIs 4YET0 CIEAYET NEPENTH MO CChUIKE, BbIAABAEMOI COTPYTHHKAaMH AeKaHaTa UIn
npernosasateneM. JIOTHH 1 apoib I PETUCTPALK H padoTe C KypcoM COBIIaaeT ¢ JIOTHHOM U ITapojieM OT JIMYHOrO KaOMHeTa
HUTY MUCHUC;

2)B pyOpuke «B Hadan0» 03HAKOMUTBCA C COAEPIKAHUEM Kypca, BOIIPOCAMH /TSl CAMOCTOSITENBHOM MOJATOTOBKH, YCIOBUAMU
JIOIyCKa K aTTecTaIuH, (GOpMOH IIPOMEXYTOUHOI aTTEeCTAINH (3a4eT/3K3aMeH), KPUTEPHsIMHI OIIEHUBAHUS | 1P.;

3)B pyOpuxe «Momynm», 3aX0/s B COOTBETCTBYIOIINE Pa3/Ielbl H3ydaTh ydeOHbIE MaTepHAIbl, pa3MEIIeHHbIE IpernoaaBareneM. B
T.4. NIOJb30BAThCSI IUTEPATYPOIl, PEKOMEHAOBAHHON IpenogaBaTeneM, HEPEXo s 10 CChUTKaM;

4)B pyoOpuke «bubimorexa» BO3MOXKHO HOIOUPATh [UIS BBIIOITHEHNS MUCbMEHHBIX paboT (KOHTPOJIBHEIE, JOMAITHUE PaOOTEI,
KypCOBBIE PabOTHI/TIPOEKTH) JTUTEparTypy, pasmemennyio 8 ObC HUTY «MUCHUC;

5)B pyOpuke «3anaHusD» HY’KHO O3HAKOMHTECS C COJepKaHUEeM 3a/1aHMs K MMCBMEHHOM padoTe, CpOKaMHU caaul, KpUTEPUAMH
OLICHKH. B ycTaHOBIICHHBIE CPOKH BBIIOIHUTH paboTY(bI), TOATPY3HUTH 34€Ch JKe A1 PoBepKu. Eciti paboTta Conep>KUT PUCYHKH,
(hopMyIIBI, TO C IIETBI0 COXpaHeHUs (GopMaTHPOBAHMUS ee HyKHO HoArpyxats B pdf ¢popmare.

Pabora, moarpy»xaemas At IPOBEPKH, TOJKHA:

- cofiepKaTh BCE CTPYKTYpPHBIE JIEMEHThI: TUTYJIbHBIN JIUCT, BBEIEHNUE, OCHOBHYIO 4acCTb, 3aKJIFOUEHHE, CIIUCOK HCTOYHUKOB,
HPHIIOKEHHS (IIPH HEOOXOTUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[IpenonaBarens B TeUeHHE YCTAHOBIEHHOTO CpoKa (He Oosee IecsTu AHeH) mpoBepseT paboTy U pa3MeIaeT B KOMMEHTapUsIX K
3aaHHIO pelieH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENbHbBIE CTOPOHBI pPa0OTHI, Tak 3aMedaHus. [Ipn HamM4Yuu B pelieH3nn
3aMedYaHuil 1 peKOMEHIaINi, Hy’KHO BHECTH IIONIPAaBKU B pabOTy, HOATPY3UTH €€ 3aHOBO IS IIOBTOPHON MpoBepKH. [1pu sToM
Ba)KHO CIEAUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX JOIDKHO OBITH BBITIOIHEHO 3aaHue. IIpu HapyIIeHHH CPOKOB, yKa3aHHBIX
IpernojaBaTeeM BO3MOKHOCTh IIOATPY3UTh PabOTy OCTAeTCsl, HO CUCTEMAa BBIBOAUT COOOILEHNE O HapyIIeHUU cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTH paboTy HE MOIydUTCs;

6)B pyOprKke «TecTs» IPOMTH TeCTOBEIE 3aIaHNs, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MeNIeHHEIH B pyOprke « Momyiimy»;
7)B pyOpuke «OLEHKI» OTCIEKUBATh CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OObBSBICHUS» YNTATh O0BSBICHHS, Pa3MellacMble IIPENoJaBaTelieM, 1aBaTh 0OpaTHYIO CBSI3b;

9)B pyOpuke «OOCyX IEHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (00CYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCH! Y OOIBIIMHCTBA IPpymIIsl). JlJaHHAS pyOpHKa TaKkKe MOXKET OBITh HCIIONB30BaHA ISl B3AUMHOU IIPOBEPKH;

10)posIBASATE peryJspHyI0 aKTUBHOCTH Ha Kypce.

[IpenMy1iecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBHUS MEX/y yJaCTHUKaMH 00pa30BaTEeIbHOrO MpoIiecca MOCPEACTBOM CETH
«MHTepHeT» HCIONB3yeTcs cucreMa BuaeokoH(eperncss3u Microsoft Teams (MS Teams) i Zoom. BapuaHT mcnons3yemoit
cucremsl BKC yka3piBaet npenogaBaTens. UTOOB! OTHOLIEHHO HUCIIONB30BATH €0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH PUIIOXKEHHE
BKC Ha nepcoHanbHbIi KoMIbroTep n/uiu tenedon. CrapocTaMm HY»KHO co3aaTh rpyniy B MS Teams wimu moiny4uTs
UIeHTH(HUKAINOHHBIN HOMep KoHdepeHnnu B Zoom. Cuctema BKC no3Bosser:

- CIIyIIaTh JICKINHY;

- paboTaTh Ha MPAKTUYECKUX 3aHATUAX;

- OBITB Ha CBSI3H C IIPENOJaBaTeNeM, 3a/1aBasi My BOIPOCHI MIIM OTBEYAs Ha IO BOIPOCHI B OOIIEM YaTe.

[Ipn npoBeneHNM 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (popMaTe HY»KHO BCETZa padoTaTh ¢ BKIIOYEHHOW KaMepou.
HckmodeHne — eclii MpenoAaBaTellb MOMPOCUT OTKIIOUUTE KaMepbl 1 MUKPO(OHBI B CBSI3H ¢ OonbmmMu nomexamu. Ha aBaTapkax
JIOJDKHBI OBITh HCKIIFOUMTEIBHO JIEI0BbIE (DOTO.




