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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-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 COJEPKAHUE

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/




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-
3K0JIOTHYEeKHUe
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
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/

15

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 [IEYaX.
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

Paznen 10.
Pecypcocoepexenue,
JKOJIOTHS ¥ TEXHUKO-
IKOHOMHMYECKHE
noKa3aTeJu J10MEeHHOMI
IJIaBKH

10.1

10.1 DHEproeMKocTs u
MaTepHalOeMKOCTh
JIOMEHHOT'0 TIPOM3BOAICTBA.
10.2 OcHOBHBIE HalIPaBIECHUS
SHEProcOEPEIKEHHUSI.

10.3 BayBanue
YTIIePOCOIePIKAIIIIX
J100aBOK B TOPH TI€YH.

10.4 ®opmupoBanue
BBIOPOCOB B JIOMEHHOH ITEUH.
/JTex/

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

JI1.1J12.1J13.
2
0132293

Pa3gen 11. Koncrpykuus u
000py10BaHuE JOMEHHbIX
neyeil M HEeX0B

11.1 YcTpoiicTBO TOMEHHBIX
nieueid. JInteiHslit ABOD.
Pynnstit nBop.

11.2 Tlogaua nyThs 1
KOHCTPYKIIUH
BOJIOHArpeBaTeliei.

11.3 OuncTka JOMEHHOTO
ra3a. TpaHcnopt yyryHa u
miaka. Pa3auBoyHEIe
MAIIHHEL.

/JTex/

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

JILJI2. 1J13.
2
0122033




11.2 N3yuenue konnexuun 1 TIK-5-Y1IIK-5 | JI1.1J12.1J13. P4,P3,P
00pa3IoB CHIPHIX MATEPHATIOB -BI TIK-1-Y1 2 2,P1
Y IPOIYKTOB JIOMEHHOM TIK-1-B1 IIK-2 215253
riaBku /J1a6/ -Y1IIK-2-B1
[IK-6-Y1 IIK-6
-B1
11.3 Pacuer npodwis nomeHHON 2 [MK-5-31 T1K-5- | JIT.1JI12.1J13. P7
nieun /TIp/ V1TIIK-1-31 2
MK-1-V1 IIK-2 D192 33
-31 [IK-2-Y1
[1K-6-31 I1K-6-
Vi
Pa3gen 12. Texnosnorust u
odopy1oBaHue
BHEIOMEHHOTO MOJIyYeHUsl
YyryHa W ’kejie3a
12.1 7.1 Harpes u paznoxeHue 1 TIK-5-31 [IK-1- | JI1.1J12.1J13.
KOMITOHEHTOB IIMXTHI. 31 IIK-2-31 2
D HeKTUBHOCTH MPOTLIABKH [TK-6-31 212233
OKYCKOBaHHBIX MaTepHAaJIOB.
7.2 TepMoaMHAMUKA
BOCCTaHOBJICHHS JKelie3a U3
OKCHJIOB M CJIO)KHBIX
COETUHEHUH MOHOOKCHIOM
yriepoaa u BOIOPOIOM.
7.3 BoccraHoBiieHue
OKCHJIOB KeJe3a TBEPIbIM
yriepoaoM. Peakus
ra3u(UKanum yrieposa.
IIpsimoe u HenpsMoe
BOCCTAHOBJIEHUE B IOMEHHOU
MCYH.
7.4 BoccraHoBIieHUE
KPEMHUS 1 MOTyIeHUE
JMUTCHHBIX YyTYHOB U
heppocunuiyst.
/JTex/
12.2 | 3amuTta KypcoBoi 4 TIK-5-31 [IK-5- | JI1.1J12.1J13. KMI1
pabotst /KP/ V1IIK-1-31 1J13.2
M[K-1-V1 IIK-2 312233
-31 TIK-2-V1
ITK-6-31 IIK-6-
V1
12.3  |Iloxmroroeka k 3k3ameny /Cp/ 20 | [IK-5-31 IIK-5- J1.1
VY1 TIIK-5-B1 JI1.2J12.1J13.
TK-1-31 TIK-1- 2
V1I1IK-1-B1 D152 33
ITK-2-31 I1K-2-
VI1TIK-2-B1
TIK-6-31 IIK-6-
V1IIK-6-B1
12.4 | Dx3aMeH MO AUCUHUTUINHE 5 [TK-5-31 T1K-5- JI1.1 P1,P2,P
"Teopust 1 TEXHOIOTHS V1IIK-5-B1 JI1.2J12.1J13. 3,P4,P5,
OKYCKOBaHHS CBIPbS U TK-1-31 TIK-1- 1JI3.2 P6,P7
JIOMEHHOTO V1I1IK-1-B1 212233
npou3BozacTBa" /IK3aMeH/ I1K-2-31 ITK-2-
VI1TIK-2-B1
TIK-6-31 IIK-6-
V1 IIK-6-B1

Pa3nen 13. IloaroroBka K
KO]—ITpOJI])l-l])lM
MeponpUsITUAM U
BBINOJIHSIEMBIM padoTam




13.1 | OObem yacoB 3 20 | IK-5-31 IIK-5- J1.1 KM1,K
CaMOCTOATEIBHOM paboThI Ha V1IIK-5-B1 JI1.2J12.1J13. M2
noaroToBky kK KM /Cp/ IK-1-31 IIK-1- 1J13.2
VI1TIK-1-B1 3122093
[IK-2-31 [IK-2-
V1IIK-2-Bl1
T1K-6-31 IIK-6-
VI1T1IK-6-B1
13.2 |O06bem yacoB 3 49 [ IIK-5-31 IIK-5- 1.1 P1,P2,P
CaMOCTOSTENILHOM paboThI Ha Y1TIIK-5-B1 JIT.2J12.1J13. 3,P4,P5,
noarotoBky k BP /Cp/ ITK-1-31 IIK-1- 1J13.2 P6,P7,P
VI1T1IK-1-B1 213233 8
ITK-2-31 I1K-2-
V1 TIIK-2-B1
ITK-6-31 IIK-6-
V1IIK-6-B1

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAsA padoTa, TeCT, KOJJIOKBUYM, IK3aMEH U T.IT), BONPOCHI I
CaMOCTOSITeIbHOI MOATOTOBKHU

ITpoBepsiemble
Kon KonTponbHoe
UHIUKATOPHI Bomnpocs! 1151 moAroToBKH
KM MEpOIPHUATHE o
KOMITIETEHLIUH
KM1 KontponbHas MK-2-31;I1K-2- 1. Obmas cxema JOMEHHOTO TIPOM3BOICTBA.
pabota VYLIIK-1-3LIIK-1- | 2. XKene3usle pya 1 Maprasienble pyasl. OCHOBHBIC MECTOPOXKACHHS

VY LIIK-5-31ITK-5- | xene3HbIX MapraHieBbIX py/.

YLIIK-6-31;ITK-6- | 3. [IpobieHue sxene3ubx pya. CocoOs! B CXeMBI APOOTICHHS.

V1 4. KOHCTPYKITH OCHOBHBIX THIIOB APOOMIIOK U MTapaMeTPhI HX PabOTHI.
5. M3menbuenne MatepuanoB. Cxema paboThI IAPOBOI MEIbHULIBL.
6. 'poxoucHue u kiaaccupukarms. CoUpaNTbHBIA KITaCCUPHUKATOP.
7. OboraiieHue KelNe3HbIX PY/I.

8. O6XKHT MIMXTOBBIX MAaTEPHUAJIOB.

9. YcpenHeHue MUXTOBBIX MaTEPUATIOB.

10. Arnomepanus MUXTHI K CHEKaHUIO.

11. TIpouece cniekaHus arjioMepara Ha arjiojleHTe.

12. ITpou3BOACTBO METATTYPTUIECKUX OKATHIIIECH.

13. bpukerupoBaHnue.

14. IIpouecc xokcoBanusi. KauecTBo kokca. 3aMeHUTENIN
METaJTyprH4ecKOoro KokKca.

15. JIBrKeHUE MIMXTOBBIX MAaTEpHAIOB B IOMEHHOM Meyu.

16. ITopsamok 3arpy3Ky MaTepuaioB B IOMEHHYIO TI€Ub.




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 Tema: Pacuer MaTepHaIbHOTO U TEIIOBOTO OANaHCOB TOMEHHOM

TUIaBKU(TIO BApHAHTY 3aJaHUi)

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJ1eToOB, TECTOB U T.IL.)

ITpomexyTounas aTTecTarys o Y J[ oCyInecTBiIsIeTcs P NCTIONB30BAHUH CIIETYIONINX 00s3aTeNIFHBIX (GOPM KOHTPOJIS:

1) BemmonHeHue 1 3ammra KypcoBoil paboTsI B yCTHOH (hopMe [0 KOHTPOIBHBIM BOIIPOCAM U 3aJaHUSIM, HIIH B BUIE
KOMITBIOTEPHOT'O TECTUPOBAHMS 110 TECTOBBIM 3aaHusiM B cpee LMS Moodle . TecTsl s 3aIIUTHI KypCOBO#T paboOThHI
reHepupytotcs cuctemoin LMS Moodle n3 6aHka TeCTOBBIX BOIIPOCOB M 3a7aHui. TecT COCTOUT U3 8 TeopeTHdecKux Bompocos (1
0aT 32 IpaBHIIBHEIN OTBET) M 2-X 3a/1a4 (5 0ajuta 3a IpaBHIIBHBIN OTBET). BpeMs mpoxoxaeHus TecTa orpaHudeHo - 20 MUHYT.
2) Dx3aMeH, KOTOPBIA MOXKET IPOBOAUTCS B YCTHOM (popMe 1Mo 6uieraM, BKIFOUAIOIIIM TEOPETUUECKHE BOIIPOCH! U 3aa4H,
OXBaThIBAIOIIKE BCe pa3aenbl Y I, WK B TECTOBOM (opMe Mo TeCTOBBIM 3amanusM B cpene LMS Moodle .

Hioke nipenicraBien oOpaser 3K3aMeHaI[iOHHOT0 OnyieTa, IPOBOAMMOTrO B YCTHOH (opMme.

MuHucTepcTBO HayKu U BbIcuiero oopa3oBanus Poccuiickoit ®denepaunu

(enepampHOE TOCYJaPCTBEHHOE aBTOHOMHOE 00pa30oBaTeIbHOE YUPEKICHIE BBICIIET0 00pa30BaHHs
«HanuonanpHbI# nccienoBarenbcKkuil TexHonorndeckuil yausepcurer «MUCHUCy»
HOBOTPOULIKUI ®UTTAAIT

Kadenpa Metammypradeckux TEXHOJIOTHA M 000pyIOBaHUS

SK3AMEHALIMOHHbBIN BUJIET Ne 0
JucnumuimHa: « OKCTPaKIUs YePHBIX METAJUIOB U3 PUPOTHOTO CHIPHSD)
Hanpasnenue noarorosku 6axanaspos: 22.03.02 «Metamnyprus»

IMpodwmre moaroToBKN: «MeTaLTypris YepHBIX METaJLIOB)

®dopma 00ydeHUs: OuHAas
dopma MpoBe/IeHHs IK3aMEHA: YCTHASL

1 Bompoc. JIBMKeHHUE IMIMXTOBBIX MAaTEPHAIOB B IOMEHHOM Nieuu. [[pHIrHbI OIyCKaHHs MUXTHI. [[BIXKEHNE MaTEpUAIIOB B HIDKHEH
YacTH JIOMEHHOM meyu.
2 Bompoc. OOpa3oBaHue 1IJIaKa U €ro poJib B JOMEHHOM Iporecce. IlepBruuHbIe, MPOMEXYTOUHbIE U KO-HEUHbIE [ITAKH.

3anaya. Temneparypa uyryHa causmiack ¢ 1500 °C o 1470°C. Cxonbko yriepoza Boiaenutcs B 100—~TOHHOM KOBIIIE, €CITH




HPUHATH, YTO IyTYH SBISIETCS HACHIIIEHHBIM PACTBOPOM yTJIepofa B xkemnese?

CocTaBHII IOICHT
3aB. kaenpoit MTuO

OO6pa3selr TeCTOB:

B uem npeumMyIecTBo 0(II0COBAHHOTO arioMepara rnepes o0baHbIM?
1. Gonee BBICOKAs IPOYHOCTE;

2. MEHBIIHNH pacXoJ KOKCa B JOMCHHOH ILTaBKE;

3. 00pasyroTcs Oosee KUIKHE MUTAKH;

4. BbIllIE TEMIepaTypa B 30HaX TOPEHUSL.

K yeMy npuBOIUT HayIJIEpOKUBaHUE METaJlIa B JOMEHHOH IJIaBKU?
1. CHIKEHUIO TEeMIIepaTyphl IUTABJICHUS U SHEPro3arpar;

2. YBEIMYEHUIO CTETIEHH IPSMOT0 BOCCTAHOBIICHUS;

3. HOBBILIEHUIO TEMIIEPATYPhI B FTOPHE;

4. yBeNnMUYEHHIO BBIXOJA [IITAKa.

B yem 3akitouaeTcst 0cOOEHHOCTB JOMEHHOT0 mporiecca?

1. HCTIOJIB3YETCsI MPHUHITUIT TPOTHBOTOKA MPH JBMKSHUHU IUXTOBBIX MAaTEPHUAIIOB U T'a30B,;
2. BOCCTAHOBJICHHE OKCHJIOB MTPOMCXOINT TOJBKO 3a CUET yTiIepoia KOKca;

3. BOCCTaHOBJICHHE OKCHIOB MTPOUCXOAUT B KUAKOM ILIIAKE;

4. hopMHUpOBaHUE IIJIAKa U IyT'yHA IPOMCXOAUT B TOPHE.

UeM sBisieTCs ra30Bbli IOTOK B JIOMEHHOM I1aBKe?

1. pabouuMm TeNOM U MHIUKATOPOM Ipoliecca;

2. cnocoOcTByeT (POPMUPOBAHHIO IIUTAKA C MUHUMAJIBHOH JKHJIKOH TEKYyYECThIO M CEPOIOIIIOTHTEIBHOM CIIOCOOHOCTBIO;
3. TIOBBIMIAET CTOMKOCTH OTHEYIIOPHOI (hyTEpOBKH;

4. yBenMUUBAeT CKOPOCTH MPOILIABICHUS MINXTOBBIX MaTEPUAIIOB.

Kakue Tpe60BaHI/I$[ OPEOBABIIIIOTCA K KCJIIC3HBIM py)IaM?

1. MakcuMaIbHAs KPYITHOCTH KYCKOB, COACPIKAHUE KEII€3a, MUHUMYM BPCAHBIX HpI/IMeCCﬁ;

2. MUHUMAJIbHAas BJIA’)KHOCTbD, OINITUMaJIbHasg OCHOBHOCTb, MAKCUMAJIbHOC COACPIKAHUE KEJI€3a,
3. MaKCHUMaJIbHOE COACPIKAHUE KEJI€3a U MOPHUCTOCTD, O601"OTI/IMOCTI>;

4. MaKCHMaJIbHOE COZCPIKAHUE XKEJI€3a, MUHUMYM BPECITHBIX HpHMeCGﬁ, CaMOIINIaBKOCTb.

C KaKol LeIbI0 IPOBOJUTCS MarHETH3HPYOLINI 00XkHur?
1. ynanenus BpeqHbIX IpUMeECEH;

2. ynanenus cepsl ¥ pocdopa;

3. yAaneHus BIIATU U Pa3JIOKEHUs U3BECTHSKA;

4. nepeBojia pyIHBIX MUHEPAJIOB B MArHUTHOE COCTOSIHHE.

BriGepuTe onTUMAaIbHBIN TEXHOIOTHYECKUH MPOIECC MOATOTOBKHU JKEIE3HBIX PyA?

1. mpobneHune, u3MeNbYeHHE, IPOMBIBKA, OKYCKOBaHHE;

2. npobiieHre, M3MEeNbUCHUE, Kilaccu(UKaIsi, 000TaleHre, OKYCKOBaHUE,

3. npobnenwne, knaccuukaius, n3MeNbIeHUE, 000TaICHNE, OKYCKOBaHUE;

4. npoOnenue, U3MeIbUEHHE, TPOXOUYEHHUE, KiaccupuKaiys, ooorameHue, OKyCKOBaHHE.

Ha xakue napamerpsl JOMEHHOH IIJIABKH BIMSIET YPOBEHD 3a3bIIU IIUXTOBBIX MaTepHasioB?

1. Ipou3BOJUTENBHOCTD IIE€YH, TEMIIEPATypa YyI'yHa Ha BBIIYCKE, PACXOJ KOKCa;

2. IpOM3BOAUTENBHOCTD MIEYH, TEMIIEpATypa UyryHa Ha BBIIYCKE, pACX0J KOKCa, BA3KOCTb IITaKa M COAEPHKAHUE CEPhI B UyTYHE;
3. IPOM3BOANTENBHOCTE NIEYH, TEMITEpATypa 9yryHa Ha BBIIYCKe, pacXoJ KoKca, coiepkanue Gocdopa B 4yryHe;

4. IpOM3BOANTENBHOCTH MICYH, TEMIIEPATypa YyTyHa Ha BBIIIYCKE, PacX0of KOKca, copepxanue docdopa B UyryHe, JNIUTETHHOCTD
KaMIIaHHH.

UeM O1leHUBAETCS IIPOU3BOAUTENBHOCTD IPOMBIIITIEHHBIX arJIOMEPallMOHHBIX MallluH?

1. pacXoJ0M TOILIUBA, CTENIEHBIO PA3PSIKEHUSA B BAKyyM-KaMepax, COACPKaHUEM XKeJIe3a U BPEIHBIX IPUMECEH B arjloMepare;
2. pacXoioM TOILIMBA, CTENEHBIO pa3psKeHHs B BaKyyM-KaMmepax, CoJepyKaHueM JKeNe3a U BpeJHbIX IpUMecell B ariaomepare,
KPYIIHOCTBIO U IPOYHOCTBIO arjloMepara;

3. KOIIMYECTBOM arjloMepaTa, IOIy4eHHOI0 ¢ €IUHULIbI IUIOIAAN arjloJIEHThI;

4. KOTMYECTBOM arjaoMepaTa, MOIy4eHHOTO C eIUHUIIBI IO arJIoIeHTHl U IPOYHOCTHIO araoMepaTta;

UTo TMMUTUPYET OCHOBHOCTH arjioMepara v OKaThbIIeH?

1. moTepst IPOYHOCTY B MIPOLIECCE JOMEHHOM ILIABKE;

2. moTeps MPOYHOCTH B MPOLIECCe JOMEHHOM IIIaBKe U YBEIMUEHUE BbIX0/1a LITaKa;

3. moTepsi MPOYHOCTH B MPOLIECCE JOMEHHOM IITaBKe, yBEINYEHHE PAcX0Ja KOKCAa M BBIXOZA IIIAKa;
4. cCHIKEHHE TIPOU3BOUTEIIFHOCTH 00KHUTOBBIX arperaTos.




Kakune ocHOBHbIE (hYHKIIMU METAJLTYyprHYECKOro Kokca?

1. siBIISIETCS HICTOYHUKOM TEIUIa, PeareHTOM JJIsi BOCCTAHOBJICHHS OKCHIO0B, Pa3phIXJIMTEIb CTOJI0a IIHXTHI, CHOCOOCTBYET
Pa3KIDKEHUIO [IJTaKa;

2. SIBJISETCS] HCTOYHUKOM TEIJIa, PEareHTOM JUIsl BOCCTAHOBJICHHUS OKCHJIOB, Pa3pbIXJIUTEIb CTOI0A LINXTHI;

3. SBJISICTCSI ICTOYHUKOM TeIlIa, PEareHTOM JUIsi BOCCTAHOBJICHUS OKCHIIOB, Pa3pbIXJIUTEIb CTON0A LINXTHI;

4. sIBIS€TCS NCTOYHUKOM TEILIA, PEareHTOM JUIsl BOCCTAHOBJICHUS OKCHJIOB, Pa3pBIXJINTEINb CTONOA MINXTHI, CIIOCOOCTBYET
CHIDKEHHIO cojiepkanust pocdopa B uyryHe.

TecThl U151 3K3aMeHa reHepupytorcs cuctemoit LMS Moodle u3 6aHka TeCTOBBIX BOMPOCOB ¥ 3aaanuii. Tect cocTouT U3 20
TEOpeTHYecKUX BOIpocoB (1 0ast 3a mpaBUIIBHEIH OTBET) U 4-X 3a/1a4 (5 Gayuta 3a IpaBIIIBHBIN OTBET). BpeMs mpoxoxkaeHus Tecta
orpaHuueHo - 40 MUHYT.

5.4. MeToauka OLIEHKH OCBOCHHS AUCUMILIMHBI (Moay/1s, npakTuku. HAP)

Kpurepun oreHkH 3alUThI OTYETOB MO Ja00PaTOPHBIM paboTaM

«3a4YTEHOY - BBITIOJTHEHBI BCE 3aJaHUs 1a00paTOpHOI paboThl, CTYyA€HT OTBETHI HA BCE KOHTPOIBHBIE BOIIPOCHI

«HE 3aYTEHO» - CTY/ICHT HE BBITIOIHMUII WX BBIIIOIHWII HENIPABUIIBHO 331aHMs J1aO0paTOPHOIl paboThI, CTYyJEHT OTBETHII Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKaMH FJIM HE OTBETIII HA KOHTPOJIEHBIE BOIIPOCH.

KpuTepru OlieHKH 3alUThl KypcoBOi paboThI B yCTHOI (hopme

«OTIaHOY - paboTa CONEP KUT IPAMOTHO M3JIOKEHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIINOOK B pacyerax,
JIOTUYHBIM U TIOCIEA0BATEIFHBIM H3JI0KEHHEM MaTepuasa B IOSICHUTENbHOH gacTh. [Ipu 3amure paboTh! CTYJEHT MOKA3bIBACT
r1yOOKHe 3HAaHHUS BOIIPOCOB TEMBI; CBOOOIHO ONEPUPYET PaCUETHBIMU TaHHBIMHU; JIETKO OTBEYAET HA MOCTABIEHHBIE BOIPOCHI.
«Xopomo» - paboTa CONepKUT I'PaMOTHO H3JIOKECHHYIO PACUETHYIO 0a3y, XapaKTepH3yeTcsl OTCYTCTBHEM OIIMOOK B pacyerax,
JIOTHYHBIM 1 TIOCIEA0BATEIIFHBIM H3JI0KEHHEM MaTepuasa B TIOSICHUTENIBHOH 9acTh. [Ipn 3amure paboTH CTYJEHT IMOKA3bIBACT
3HAHUS BOIIPOCOB TEMBI; 6€3 0COOBIX 3aTPyJHEHHH OTBEYAET Ha OCTABJICHHBIE BOIIPOCHL.

«Y IOBJICTBOPUTEIIBHOY» - pabOoTa COAEPKUT pacyeTHYIO 0a3y, XapaKTepu3yeTcs HaJIMYHeM OTACIbHBIX OMIMOOK B pacuerax. [Ipu
3aIINTE CTYACHT IPOSABIIAET HEYBEPEHHOCTD, TIOKA3bIBACT Cl1ab0e 3HAHUE BOIPOCOB TEMEI, HE IaeT IOJIHOTO, apTYMEHTHPOBAHHOTO
OTBETA HA 3aJaHHBIC BOIIPOCHL.

«HeynoBneTBopuTEIbHOY» - PabOTa HE CONEPKHUT PacueTHYIO 0a3y, He OTBeUaeT TPeOOBAHUAM, U3JIOKEHHBIM B METOAMYECKHUX
YKa3aHUAX, IMEeT 3HAUNTEIbHBIC ONTHOKY B pacderax. [Ipu 3ammre cTyIeHT 3aTpyJHACTCS OTBEYATh HA IMTOCTABJICHHBIC BOIPOCH!
0 TeMe, He 3HaeT TEOPHH BOIIPOCa, IIPH OTBETE JOIYCKAeT CyIIeCTBEHHbIE OIHOKH.

Kputepuu 3ammTsl KypcoBoil paboTsl B ()opMe TECTHPOBAHMS:

«OtmmaHOY - momydernue 6omee 90 % 6ayuIoB 1O TECTy IPH BHIIOIHEHNH TECTA 33 PErIIaMeHTHPOBAHHOE BPEMs

«Xopomoy - momyuerue ot 75 10 90 % 6aIoB 1Mo TeCTy IpH BHIIOIHEHUU TECTA 3@ PErJIAMEHTHPOBAHHOE BpEMs

«Y IOBIETBOPUTENBHOY - MoXyueHue ot 50 10 75 % 6ansoB Mo TECTy NPH BHIIOTHEHHH TECTA 3@ PErIaMEHTHPOBaHHOE BpeMs
«HeynoenerBopuTenpHO» - moxydeHne Menee 50 % 0ainioB mo Tecty

Kpurepun oreHk1 3K3aMeHa B yCTHOH opme:

«OTIUYHOY - CTYAEHT AEMOHCTPUPYET CUCTEMHBIE TEOPETHUYECKUE 3HAHNUS, BIaJAeeT TEPMUHONIOTHEH, IeNaeT apryMEeHTUPOBaHHbIE
BBIBOJIBI M 000O0IIEHNS, IPUBOIUT IPUMEPEI, TIOKa3bIBACT CBOOOTHOE BIIaACHHE MOHOJIOTHYECKOH PEUBI0 H CIIOCOOHOCTE OBICTPO
pearupoBaTh Ha YTOYHSIOIUE BOIIPOCHL.

«XOpoIIoy - CTYAEHT AEMOHCTPUPYET NPOUHbIE TEOPETUUECKUE 3HAHUS, BIaJieeT TEPMHUHONOTHEN, AeNaeT apryMEHTUPOBaHHbIE
BBIBOJIBI M 0000IIEHNS, TPUBOAUT IPUMEPBI, HO IIPH 3TOM JEJIacT HECYIIECTBEHHbIE OMIMOKH, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOSITEIBHO WM IIPU HE3HAYUTEIBHOW KOPPEKLIUH [IPENOJABATENIEM.

«Y IOBIETBOPUTETBHOY» - CTYAEHT IEMOHCTPUPYET HErTyOOKHe TeOpeTUIeCKIe 3HAHUS, TIPOSBIILeT cabo chopMHUpoBaHHEIE
HaBBIKY aHa/N3a SIBJICHUH 1 MPOLECCOB, HEJOCTATOYHOE YMEHHE JIeNaTh apryMEHTUPOBAaHHbIE BEIBOJIBI M IPUBOAUTH IPUMEPHL,
MOKa3bIBacT HE JOCTATOYHO CBOOOHOE BIIaJICHUE TEPMHUHONIOTHEH, JIOTHYHOCTBIO U MOCIICA0BATENFHOCTBIO H3TI0XKEHHS, JIEIAcT
OIIMOKH, KOTOPBIE MOXKET HCIPABUTh TOJIBKO IMPH KOPPEKIIUH MPEIIO1aBaTeIeM.

«HeynoBneTBOpUTENBHOY - CTYIEHT JEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEAMETa, HE yMEET JeNaTh
apryMEHTHPOBAaHHbIE BBIBOABI U IPUBOANUTH IPUMEPDI, HE BIIA/ICET TEPMUHOIIOTUEN, MIPOSIBISET OTCYTCTBUE JIOTHYHOCTH U
TIOCJIC/IOBATENEHOCTHIO M3JI0KEHHS, JIeIaeT ONIMOKH, KOTOPhIE He MOXKET MCIIPABHUTh JaXKe IIPH KOPPEKIINH IIPeTiojaBaTesIeM.

Kpurepun oneHkn 5k3amMeHa B popMe KOMIBIOTEPHOTO TECTUPOBAHUSL:

«OtmaHOY - momydenue 6omee 90 % 6ayuIoB 1O TECTy IPH BHIIOIHEHNH TECTA 33 PErIIaMEHTHPOBAHHOE BPEMs

«Xopomoy - momyderue ot 75 10 90 % 6aioB Mo TeCTy IpH BHIIOIHEHUU TECTA 32 PErJIaAMEHTHPOBAHHOE BpEMs

«Y IOBIETBOPUTENBHOY - MoTyueHue ot 50 10 75 % 6ansoB Mo TeCTy NMPH BBIIOTHEHHH TECTA 3@ PErlaMEHTHPOBaHHOE BpeMs
«HeynoBnerBopuTenbHo» - nodydeHne Menee 50 % 0aynos Mo Tecty

6. YHAEBHO-METOAUYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jqurepartypa

6.1.1. OcHoBHas IuTEpPaTYpa

ABTODBI, COCTaBUTENTH 3arnaBue BubGmmorexa M3narenscTBoO, TOI, 311. anpec

J1.1 [KOcohu= 10.C,, Meramnyprus xxenesa: M.: UKI] «Akagemkauray, 2007,
INamxos H.®. YuebHuK




ABTOpBI, COCTaBUTEITH 3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI1.2 | JLW. Jleontses, FO.C. | CrlpbeBast 1 TOIIMBHAs Oa3a WKI] «Akanemkuura», 2007,
HOcdun, T 4. YepHOI MeTaJulypruu: yue6Hoe
Marplmesa u ap. rocobue 1S By30B
6.1.2. lono/IHUTe/ILHAS TUTEPATypa
ABTODBI, COCTABHTEIH 3arnaBue Bubnmoreka W3patenbcTBO, rof, 371. aapec
J12.1 | A.C.Tumodeea. DKCTpaKIKs YEPHBIX METAJUIOB Crapsrii Ockon: THT, 2016,
T.B.Hukuruenko W3 NIPUPOHOTO U
TEXHOTEHHOTO CHIPHS:
[IpakTuxkym
6.1.3. MeTtoanueckue pa3padoTKu
ABTOpHI, COCTaBUTEIH 3arnaBue bubnmorexa W3maTenscTBO, TOA, 311. agpec
JI3.1 | E.B.bparkoBckuii, Pacder cocTaBa mmxThl, H® HUTY "MUCuC", 2020,
A.H.IIIamoBasos, MaTepHabHOTO U TEIJIOBOTO http://elibrary.misis.ru, www.nf.misis.ru
A.B.3aBonsiHbIi OaJIaHCOB JOMEHHOI'O
npotecca: Meroauyeckoe
yKa3aHUs IS BBITOJTHEHNE
KypCOBOH paboOThI
JI3.2 | E.B. BpaTtkoBckuit "TeopHs ¥ TEXHOIOTUS Hosorpourx: HO HUTY "MUCuC",
A.B. 3aBosTHBI# OKYCKOBAHUS CBIPbS U 2020, http://elibrary.misis.ru/
JIOMEHHOTO ITPOU3BOACTBA",
"DKCTpaKIHs YSePHBIX
METAaIJIOB U3 IIPHUPOIAHOTO
ceipbs": IABOPATOPHbBIN
IMPAKTUKYM
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-Te1eKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
32 |H2b HUTY "MUCuC" www.elibrary.misis.ru
D3 | Poccniickas Hay4dHas 37€KTpOHHAsI OHMOIHOTEKA www.elibrary.ru
6.3 Ilepeuennb MPOrpaMMHOTO odecnedeHust
I1.1 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. Tlepeyenb NHPOPMANMOHHBIX CHPABOYHBIX CHCTEM H MPO(decCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHarienne
210 VYuebnass  aymutopus  Jus 3aHsATHH | Kommnekr — yueOnoit  wmebenmm  Ha 44 Mect  aus
JICKIIMOHHOTO THUIIA, NPAKTHYCCKUX | O0ydaromuxcs, 1  CTalMOHAPHBIA  KOMIIBIOTEDP IS
3aHATHI Mpero/iaBaTeNisi C BEIXOJAOM B HHTEPHET, MPOEKTOpP, JKpaH
HACTEHHBIH, J/OCKa ayauTOpHas MenoBas, BeO Kamepa,
KOJIOHKH, JUIEH3HoHHble mporpamMMmel MS Office, MS
Teams, antusupyc Dr.Web.
213 VYueOHas naboparopus | Kommnekr  yueOHOIl mebemum Ha 16 mecT  mus
"Marepuanosenenue" oOydaromuxcs, AOCKa ayIuTOpHas MeJoBas, MHKPOCKOI
"MarepuasnoBeeHue 51 TexHoyorus | Metammorpapuueckniit METAM JIB-41, 6 mT., ycTaHoBKa
KOHCTPYKIMOHHBIX MaTepHaoB" Ui poOJeHWST W WCHBITAaHWA HA MPOYHOCTh PYAHBIX
MaTepuaioB ¢ 2 KOKWIAMH JUIS OTJIMBKM OOpasLoB U
THIAPABIMYECKAM IIpeccoM ¢ 2 Tpecc-popmamu, Kamepa
CM3-U3-31S84C-CS (co muypom USB 3.0 m KOoHTpoIepoMm
USB), numd-ycraHoBka aast 00pab0OTKH METaJIIOB.
215 Vuebnas  maboparopus "Obpaborka | Kommiekr  y4ueOnoit mebemm Ha 24 Mecta  uis
METaJUIOB JaBlieHHEM " 00yYaromuxcs, MakeT MPOKAaTHOTO CTaHa.
216 VYuebHas mabopaTopus Kommmekr  yueOHOM  wmebemm Ha 12 MecT A

o0yyaromuxcs, 1 CTaIMOHAPHBIH KOMIIBIOTED,
n1abopaTopust TEIIOTEXHUKH " TEpMOJMHAMUKH,
Ma0OpaTOpHBI  CTEHA I M3YYeHHS  NPHHIUIIOB
mpeoOpa3oBaHUS M U3MEPEHHs  JaBJEHHA, pPacxoja

JKHJKOCTH, BO3/IyXa, TOPEJIKH 3KEKIIHOHHBIC.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOLIIUXCSA

HJ'IH YCIICIIHOI'O YCBOCHUS TECOPETUICCKOI'0O MaTepuajia H606X0,I[I/IMO PEryJsIpHO IOCCIIATh JICKIIUH, IEPEUNTHIBATH JICKIIMOHHBIN




MaTepHall, 3HaYUTEIbHOE BHUMAHHUE YIEIATh CAMOCTOSATEIbHOMY U3YyUEHHIO JUCLHUILIUHBL.
[TporpamMmMa QMCUMILIMHBI BKJIIOYAET JIEKIMOHHBIC, IPAKTHYECKHE 3aHATHS U 1a00PaTOPHbIE 3aHATHU, BBINOIHEHHE KypCOBOH
paboTEI.

ITonroroBka K 3K3aMeHy 10 AUCLUILIMHE 3aK/II0YACTCA B U3YYEHUU TEOPETUUECKOr0 MaTepraa 10 KOHCIIEKTaM JIEKIUi,
UCTOYHHMKAM OCHOBHOMH U JJOMOIHUTENBHOM IUTEPATYPBI.

YT00BI BaM OBIIIO HHTEPECHEE M3y4YaTh METAJUTYy pPrHYECKNE AUCIUIIINHEL, TPOCIISKUBATh UX B3aMMOCBS3b C Ballei
CTIEIHATBHOCTHIO, HEOOXOANMO ITOCTOSHHO PACIIHPSTH CBOH KPyro3op, B 4eM OOJIBIIYIO IIOMOIIb MOJKET OKa3aTh MepHOIIMIecKas
nuTeparypa: xKypHaisl «3BecTus By30B. UepHas MeTalTyprusy, «Metamtypr» u «CTanby.

PexomMeHmaImy Mo 0CBOSHHIO TUCIUIUIMHEI B TUCTAHIIMOHHON (opMe TIOCPECTBOM 3IIEKTPOHHOH HH(OPMAIIOHHO-
obpasoBarensHoii cpenst HUTY «MUCHUCy (QMOC), uacThio KOTOPOi HEIOCPEICTBCHHO NPEIHA3HAUCHHOI IS OCYIIECTBICHUS
00pa3oBaTenbHOro Mpolecca SBIseTcsl DIeKTPOHHBIN 0Opa3oBaTenbHbIN pecypc LMS Moodle.

LMS Moodle ncnonb3yercst IpeUMyIIECTBEHHO AJIsl aCHHXPOHHOTO B3aUMOJICHCTBHS MEXKly Y4aCTHHKaMU 00pa30BaTEIbHOTO
Tpolecca mocpeAcTBoM cetu «HTepHeT».

Yrto6s! 3¢ GeKTHBHO UCTIONB30BaTh Bo3MoskHOCTH LMS Moodle, a COOTBETCTBEHHO H YCIENUIHO OCBOUTH AUCHUILTHHY, HYKHO!

1) 3aperucTpupoBaThCs Ha KYpC, A1 4EeTo CIIEyeT IEPEHTH 110 CChIIKE, BbIIaBaeMOM COTPYAHUKAMH JIeKaHaTa WK
npenonasateneM. JIOTHH ¥ apoib I PETUCTPALlK ¥ padoTe C KypCOM COBIAaeT C JIOTHHOM U ITapojieM OT JMYHOTO KaOMHeTa
HUTY MUCHUC;

2)B pyOpuke «B Hayan0» 03HAKOMUTHCS C COAEP)KAHUEM Kypca, BONPOCAMH JUISl CAMOCTOSTEILHON MOATOTOBKH, YCIOBHAMHU
JIOITyCKa K aTTeCTaIuu, (POpMOH IIPOMEKYTOUHON aTTecTalny (3a4eT/3K3aMeH), KpUTEpUSIMH OLICHUBAHUS U JP.;

3)B pyOpuxe «Momynm», 3aX0/s1 B COOTBETCTBYIOIINE Pa3/Ielibl H3ydaTh ydeOHbBIe MaTepHaIbl, pa3MeIIeHHbIE ITperoaaBareneM. B
T.4. TOJB30BAThCS IUTEPATyPOil, PeKOMEHA0BAaHHON IpenogaBaTenaeM, Iepexo s 10 CChUTKaM;

4)B pyopuke «bubimorexa» BO3MOXKHO HOIOUPATh JUIS BBIIIOIHEHUS TUCbMEHHBIX paboT (KOHTPOJILHBIE, JOMAITHUE PaOOTEI,
KypCOBBIE pabOTHI/TIPOEKTH) JTUTEpaTypy, pasmemennyio B ObC HUTY «MUCUC;

5)B pyOpuke «3anaHusD» HY’KHO O3HAKOMHTECS C COJepPKaHNEeM 3a/IaHMs K MMCBMEHHOH padoTe, CPOKaMHU CadH, KpUTCPUIMH
OLIEHKH. B ycTaHOBIEHHBIE CPOKHU BBIIONHUTE paboTy(bl), MOATPY3UTH 311€Ch XK€ A NpoBepku. Ecnu paboTa coaepKUT pUCYHKH,
(hopMyJIBI, TO C IIETBIO COXPAaHEHUs (OPMATUPOBAHUS €€ HY)KHO TOArpykath B pdf popmate.

Pabora, moarpysxaemas st IPOBEPKH, TOJDKHA:

- coZiepKaTh Bce CTPYKTYpPHBIC JIEMEHTHI: TUTYJIBHBIN JIUCT, BBEICHNUE, OCHOBHYIO 4acTb, 3aKJIFOUEHHE, CIIUCOK HCTOYHUKOB,
MPHUIIOKEHUS (TIPH HEOOXOJUMOCTH);

- OBITH 0(hOpMIICHA B COOTBETCTBHH C TPEOOBAHHSIMHU.

[IpenonaBarens B TeUeHNE YCTAHOBIEHHOTO CpoKa (He Ooiee IecsaTH AHeH) mpoBepseT paboTy 1 pa3MeInaeT B KOMMEHTapHIX K
3a/IaHUIO PEleH3MI0. B Hell OH yKka3bIBaeT Kak MOJIOKUTENILHBIE CTOPOHBI pabOThI, Tak 3aMedyanus. [Ipy HaIn4nK B perieH3nu
3aMe4aHMi U PEeKOMEHIallUi, HY»KHO BHECTH IIONPaBKU B pabOTy, HOATPY3HUTh €€ 3aHOBO JUISl IOBTOPHOH mpoBepkH. [1pu aTom
Ba)KHO CJIEANUTH 32 CPOKAMH, B TEUCHHE KOTOPBIX TOJDKHO OBITH BBITIOIHEHO 3a1aHne. IIpi HapyIIeHHH CPOKOB, yKa3aHHBIX
IperojaBaTesieM BO3MOXKHOCTD IIOATPY3UTH Pab0OTy OCTAeTCsl, HO CUCTEMa BBIBOAUT COOOIEHNE O HapyIIeHHH cpokoB. [To
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HeE MOIydUTCs;

6)B pyOprKke « TecTs» IPOMTH TeCTOBEIE 3a/IaHNsI, OCBOMB COOTBETCTBYIOIIUI MaTepHall, pa3MeNIeHHEBIA B pyOprke « Moy,
7)B pyOpuke «OLEHKI» OTCIIEKHUBAThH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsABICHUS» YATATh OOBSBICHNUS, pa3MelaeMble IpernoaaBaTeieM, 1aBaTb 00paTHYIO CBA3b;

9)B pyOpuke «O0Cyx’IeHHD» CO3/1aBaTh OOCYKICHUS U y4acTBOBATh B HUX (0OCY’KIAIOTCs OOIINE MOMEHTHI, BHI3BIBAIOIIIE
BOIIPOCHI Y OOJBIIMHCTBA TPyMITsl). JJaHHAS pyOpHKa TakKe MOXKET OBITh MCITOIb30BaHa IS B3ANMHON IIPOBEPKH;

10)IposBIATE peryaspHYI0 aKTUBHOCTh Ha Kypce.

[TpenMy1IecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOICHCTBHUS MEX/y yYaCTHUKaMH 00pa30BaTeIbHOrO MPOLecca MOCPEICTBOM CETH
«MHTepHeT» HCIONB3yeTcs cucteMa BuaeokoHpeperncss3u Microsoft Teams (MS Teams) i Zoom. BapnaHT mcnonb3yemMoit
cucremsl BKC ykaspiBaer npenogaBatens. UTOOB! TOTHOIIEHHO HCIIONB30BATH €T0 BO3MOXKHOCTH HYXKHO YCTAHOBUTH IIPHIIOXKEHHE
BKC na nepcoHansHbIi KOMIIBIOTEp W/miH TenedoH. CTapocTaM HyKHO co3iaTh rpynmy B MS Teams nin noixy4uTh
UIeHTH(UKAMOHHBIH HoMep KoHpepenimu B Zoom. Cucrema BKC no3Boiser:

- CITyIIaTh JICKINH;

- paboTaTh Ha MPAKTUYECKUX 3aHATUSAX;

- OBITB Ha CBSI3H C NIPEIoJaBaTesieM, 3a/1aBasi eMy BOIPOCHI MIIM OTBEYAs Ha €ro BOIPOCHI B 00IIEM YaTe.

ITpu mpoBeneHUH 3aHATHH B JUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy KHO BCerJa paboTaTh ¢ BKIIOUCHHON KaMepoi.
HckmogeHne — eciti MperofaBaTellb MOMPOCUT OTKIIFOUNTE KaMephl 1 MUKPO(OHE! B CBS3H ¢ OonpmmMu nomexamu. Ha aBaTapkax
JIOJKHBI OBITh UCKITIOUUTENBHO J1eNI0BbIe (OTO.




