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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 OBPA3OBATEJILHOM ITPOT'PAMMBI

biox OII: b1.B.JIB.02

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4aroLerocs:

2.1.1 | Meronsl 00pabOTKH IKCIIEPUMEHTATLHBIX JTAHHBIX

2.1.2 | be30onacHOCTH KM3HEAECATECILHOCTH

2.1.3 [ Merponorus, cTaHIapTU3AIMS, CEPTUPUKALINS

2.1.4 |HaueprarenbHasi reOMETpHsI U HH)KEHEpHas rpaduka

2.2 JucuumianHbl (MOIYJIN) H MPAKTHKH, JUIsI KOTOPBIX 0CBOEHHE TAHHON THCHUIIAHBI (MOAY/Is) HEOOXO0THMO KaK
npeanecTByIomIee:

2.2.1 |KypcoBas Hay4HO-HCcIeq0BaTeNbCKas paboTta (yactp 2)

2.2.2 | ChnenuanbHbIe CTAIH

2.2.3 | Teopus U TEXHOJIOTHS IPOU3BOACTBA CTANIU

2.2.4 | DnexTpoMeTanIyprus cTaiu u peppocIiaBoB

2.2.5 |KypcoBas Hay4HO-HCCTe0BaTENbCKas padboTa (dacth 3)

2.2.6 |IlogroroBka K HmpoIeaype 3alIUTHI U 3aIINTa BEITYCKHONW KBATH(PHUKAIIMOHHON PaOoTHI

2.2.77 |Teopus u TEXHOIOTUS Pa3IUBKU CTaIU

2.2.8 | ObopymoBaHUE arJOAOMEHHOTO H CTAIETUIABIILHOTO ITPOM3BOJICTB

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMMUA

IK-2: Cnioco6eH pa3padaThIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYIeHHST YePHBIX METAJIOB, OCYLHIECTBJIATH KOHTPOJIb HX
BBINOJIHEHHSI M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNpPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NPOTYyKIINA

3HaTh:

TIK-2-31 BausiHre TeXHOJOTHYECKUX napaMeTpoOB IJIABKU 1 KOHCTPYKTUBHBIX 0COOEHHOCTEH IIaBUIIBHOT'O O60py,ZlOBaHI/I${ Ha
TCXHHUKO-3KOHOMHUYCCKUC ITOKA3aTCJIN IIPOU3BOACTBA JKUJIKOH CTaan

IIK-6: Cnioco6eH 000CHOBAaHHO BHIOMPATH M MCMOJIb30BATh HOBBIE IIU(POBBIE TEXHOJIOTHH [IJIs1 TOBBIIIEHUS
3¢ (pexTUBHOCTH NPOLECCOB NMOJTYyYeHHS YePHbIX METAJIOB

3HaTh:

ITK-6-31 Bo3mMoxHOCTH IA(POBEIX TEXHOIIOTHI M CIIOCOOBI HX PUMEHEHUS IS aHa3a 3(p(QEeKTHBHOCTH IPOIIECCOB
MIPOM3BOCTBA JKUAKON CTaIH

ITIK-5: Cnioco0en onpeesiTb TEXHUKO-3KOHOMHUYECKHUeE MIOKA3aTe/ U NIPOLECCOB MOJIy4eHUs] YePHbIX MeTAJI0B, IPOBOAUTH
aHaIu3 3¢ PeKTHBHOCTH TEXHOJOTHYECKHX MPOIeCCOB MPOU3BOCTBA YePHBIX MeTALIOB M Pa3padaThIBaTh MPeI0KeHH
10 X COBEpPLIEHCTBOBAHMIO

3HaTh:

[1K-5-31 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX U (DH3UKO-XUMHIECKUX IPOIECCOB CTANICTUIABIIILHOTO IIPOM3BO/ICTBA,
COBPEMEHHbIE TEXHOJIOTHH MPOU3BOACTBA CTAIH TPeOYeMOro KauecTBa

IK-1: Cnocoden OCYHIECTBJIATH TEXHOJIOTHYE€CKHUE ITPOLECCHI MO MOJYI1EHUI0 YEPHBIX METALJIOB, OHEHUBATH PUCKHA U
onpeaeasasTb Mepsbl 110 o0ecrneYeHnI0 NX 0e30MaACHOCTH

3HaTh:

[IK-1-31 YcTpoiicTBo, IPUHIMIT JSHCTBHS U MPaBHUIA 3KCIUTyaTallud TeXHOJIOTHYECKOT0 000pyI0BaHHUS JUIS BBIIIIABKY M KOBIIEBOI
00paboOTKH CTaIH

IIK-5: Cioco6eH onpeaeasiTh TEXHUKO-DKOHOMHUYECKHE MOKA3aTeJd MPOLECCOB MOTydeHHs] YePHbIX MeTAJI0B, IPOBOANTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEI0KEHHS
MO X COBEPIIEHCTBOBAHUIO

YMmerb:

[IK-5-Y1 PaccunTeiBath 1 AHAJIM3UPOBATbE XUMHUYCCKUEC U (i)I/ISI/IKO-XI/IMI/ILIeCKI/Ie IponeCChl, CBA3AHHBIC C IIPONU3BOACTBOM CTaJIN

IIK-2: Cnocoben pa3padaTbiBaTh TEXHOJIOIrHYeCKHe MPOLECChI NMOTy4eHHs YePHbIX METAJJIOB, OCYIIECTBJIATh KOHTPOJIb HX
BBINOJIHEHHS H Pa3padaThIBATh PeKOMEHAIMH 110 NPeAYNPeKACHHIO U YCTPAHEHHI0 Ae(eKTHOCTH NPOAYKIUU

Ymernb:




[IK-2-¥'1 Pa3pabaTsIBaTh TEXHOIOTHYECKUE MTPOLIECCHI IIPOM3BOACTBA CTAIN B COBPEMEHHBIX IUIaBIIBHBIX arperarax

IIK-6: Cniocoden 000CHOBAHHO BbIOMPATH U UCI0JIb30BATH HOBBIE U (POBbIE TEXHOJIOTHH /IJIsI NOBBILIEHHUSI
3(eKTHBHOCTH NMPOIECCOB MOTYIeHHST YEPHBIX METALI0B

YMmerb:

TIK-6-V1 AHaJ'II/ISI/IpOBaTL TEXHOJIOT'MYECKUEC MMPOLECCChI IIPOU3BOACTBA CTAJIM B COBPEMCHHBIX IUIAaBUJIBHBIX arperarax
CTaTUCTUYCCKUMHU METOJAMH

IIK-1: Cnioco6eH oCcylecTBIATH TEXHOJIOTHYECKHE MPOIECCHI M0 MOJIY4eHHI0 YePHBIX MEeTAJIOB, OIIEHUBATH PUCKHU U
onpeneqATh Mepbl M0 00ecrneyeHn 0 UX 0e30MaCHOCTH

YMeTh:

ITK-1-Y1 OcyniecTBIsTh TEXHOJIOTHUESCKHH MTPOLIECC TIPOU3BOICTBA )KUAKOH CTAIH C y4ETOM O0COOCHHOCTEH 000pyIOBaHHS U
TpeOOBaHMIA K KAYeCTBY TPOTYKIIUU

ITK-6: Cnioco6eH 000CHOBAHHO BbIOMPATh U UCI0JIb30BAaTh HOBbIE HH(POBbIE TEXHOJIOTHHU VISl NOBbILICHUSI
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYeHHS YePHBIX MeTALI0B

Baanernb:

ITK-6-B1 Happixkamu nprMeHeHNS TU(POBBIE TEXHOIOTHH JUIS TIOBBIMIECHUS 3 PEKTHBHOCTH MPOIIECCOB MIPOM3BOICTBA JKUIKON
cTanu

ITIK-1: Cnioco0eH ocyliecTB/IAThL TEXHOJIOTHYeCKHe NPOLECCh 110 HOJIy4eHUI0 YePHBIX METALI0B, OLEHUBATh PHCKHU H
onpesieaATh Mepbl 10 o0ecneYyeHHI0 HX 0e30NMACHOCTH

Baanernb:

[IK-1-B1 Merogamu pacdera MHXTHI, MATEPHAIBEHOTO U TEIJIOBOTO OATaHCOB CTAJEIUIaBHIBHBIX MPOIIECCOB

IK-2: Cnocoden pa3p262T])lBﬁTl) TEXHOJOIHYE€CKUE MPOLUECCHI MOJTYYCHHUS Y€PHBIX METALJIOB, OCYIIECTBJIATH KOHTPOJIb UX
BbINOJIHCHUSA U pa3pa6aT]:IBaTb PEKOMEHAAIUHU 1O NPEAYNPEKICHUI0O U YCTPAHECHUIO Heq)eKTHOCTl/I NPOAYKIIUH

Baagern:

[IK-2-B1 Metoaukoii orpeeneHns: ONTUMAIbHBIX TEXHOJIOTMYECKHX MapaMeTPOB BBIIIABKU CTAI B COBPEMEHHBIX IUIABIIIBHBIX
arperarax

IIK-5: CiocoGeH onpeaeasiTh TEXHUKO-D)KOHOMHUYECKHE MOKA3aTed MPOLECCOB MOTyIeHHs] YePHBIX MeTAJI0B, IPOBOANTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB M Pa3padaThIBaTh MPEI0KEHHS
1O MX COBEPIIEHCTBOBAHUIO

Baanernb:

ITK-5-B1 MeTtonamu BeIOOpa panmoOHAIBHBIX CIIOCOOOB MPOM3BOICTBA CTAIH C YIETOM PEIlIeHHS 3a7a4d SHEPTro- U
pecypcocOepekeHnsI, 1 OXpaHBI OKPY>KaroIIel cpemb

4. CTPYKTYPA U COJAEP)KAHHUE

Kon HaumenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H I siemble
KOMIeTeHIUi pecypcsl padoTsl

Paznea 1. Poab npoueccon
IKCTPAKIUH YEPHBIX
METAJNIOB B COBPeMEeHHO

MeTaJLTypruu

1.1 1.1 Pecypcras 6a3a yepHOH 6 2 IK-5-31 TIK-1- | JI1.2J13.2
MeTamutypruu. YepHsle 31 IIK-2-31 010293
Metanibl. OCHOBHEIE ITK-6-31

HaIpaBJIeHHs SKCTPAKIUU
YepHbIX MeTaisioB. Pecypco-
9KOJIOTHYECKUE TPOTHO3BI
Pa3BUTHUS YEPHOH
METaJLTypIrHH.

1.2 CxeMbl COBPEMEHHBIX
MPOLIECCOB SKCTPAKIIMI
YEPHBIX METaJUIOB.
IMoxroToBka *ene30pyAHOTO
ceIpbs. [lpobieHue,
U3MeEJIbUCHHUE, IPOXOYCHHUE
MarepuanoB. OboramieHue
JKETIE30PYIHOTO CHIPBSL.
/Jlex/




1.2 W3zyuenue Tem: IK-5-31 TIK-5- | JI1.2J13.2 P1
Pecypco-3konornueckue V1 IIK-5-B1 213233
MIPOTHO3BI PA3BUTHS YEPHOU [K-1-31 IIK-1-
METaJLTypIUH. V1IIK-1-Bl
Oo6orarieHue xeae30pyIHOro T1IK-2-31 I1K-2-

CBIPbsI (0OCOOCHHOCTH VY1 IIK-2-B1
MarHUTHOTO OOOTaIleHHS TIK-6-31 I1IK-6-
pyn). V1 IIK-6-B1
/Cp/

Paznen 2. Teopernueckue

OCHOBBI OKYCKOBaHMSI

MPHUPOJAHOTO U

TeXHOT€HHOI'0 ChIPbSI

2.1 2.1 TpeboBanus K ITK-5-31 TIK-1- JI1.2J13.2
OKYCKOBaHHOMY IIPONYKTY. 31 IIK-2-31 010233
OCHOBBI ()OPMHUPOBAHUS [K-6-31
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 Pacuer noka3zateneii I1K-5-31 [IK-5- JI1.1J13.1 Pab6ora B P9
obaramieHus KeIre3HbIX V1 IIK-1-31 012233 rpymrne
pyn /Mlp/ [K-1-Y1 IIK-2

-31 [IK-2-V1
I1K-6-31 IIK-6-
V1

2.3 Uzydenne Tem: TIK-5-31 IIK-5- J1.2 P1
OcHOBBI (HOPMHUPOBAHUS V1IIK-5-B1 013233
OKYCKOBaHHOTO ChIPbS. ITK-1-31 TIK-1-
OKHCITUTENBHO- V1IIK-1-B1
BOCCTAHOBUTEJIbHBIC TK-2-31 TIK-2-
nporecchl. XUMHYECKHUE V1IIK-2-Bl
peaKImy B TBEpIOH (a3se. [TK-6-31 TIK-6-
PacnnaBnenue muxtsl 1 V1 IIK-6-B1

KpUCTAJUIM3aLMs paciuiaBa.

/Cp/

Paznen 3. Texnosorus u
000py10BaHueE NPOLECCOB
arjioMepauuu
JKeJIe30PYIHOTO CHIPbS




3.1 Texnomnorus u 06opynoBaHue MK-5-31 TIK-1- | JI1.1J13.2
MPOLIECCOB arjioMepalfu 31 [IK-2-31 213233
JKEJIE30PYAHOTO CHIPhS [TK-6-31
3.1 Cxema mporecca
aryiomepanui. XuMU4eCKUi
COCTaB M (U3MIECKUE
CBOMCTBA IINXTHI U €€
MOJTOTOBKA.
3.2 TexHonorus nporecca
MOTYYEHUS arjioMepara.
Kontpons u ynpasneHue
npoueccoM. TexHuko-
9KOHOMHUYECKHUE NOKa3aTeIN
MIPOM3BOICTBA.
3.3 ®opmupoBaHue
arjiomeparta u ero
METaJUTyprHIeCKHEe CBOMCTBA.
YrpaBneHue KauecTBOM
arsiomepara. [loBenenue
IIPUMECHBIX
areMeHTOB. /JIex/
32 Ariomeparust [K-5-Y1 TIK-5 JI1.1J13.2 Pabora B P3
JKENEe30pYAHOro ChIpbs /J1ab/ -B1 IIK-2-V1 2195233 rpymnme
[IK-2-B1 IIK-6
-Y1 [IK-6-B1
33 MartepuranbHbIi U TETIOBOU TIK-5-31 TIK-5- | JI1.2J12.1J13. Pabora B P10,P9
6amanc arnonporecca /I1p/ V1IIK-1-31 1 rpymnmne
[K-1-Y1 IIK-2 212233
-31 [IK-2-V1
TIK-6-31 TIK-6-
Vi
34 Uzyuenue Tem: TIK-5-31 TIK-5- | JI1.2J12.1J13. P10,P9,
KonTposns u ynpasnenue Y1 IIK-5-B1 2 P11
nporeccoM. TexHuko- TIK-1-31 TIK-1- 2132233
SKOHOMHUYECKHE MTOKA3aTEeNN V1IIK-1-B1
MIPOM3BOJICTBA. [TK-2-31 TIK-2-
VYmpasneHue KauecTBOM V1IIK-2-B1
arsiomepata. [loBenenue TIK-6-31 TIK-6-
MIPUMECHBIX DJIEMEHTOB. V1 IIK-6-B1
Koncrpykuus u
obopynoBaHue
arJioOMepaIoOHHbIX 1IEXOB.
/Cp/
Paznen 4. Texnosorust u
000py10BaHuUeE NPOLECCOB
NMPOU3BOJCTBA
JKeJ1e30PYAHBIX OKAThIIIeH
4.1 4.1 Cxema nporecca [TK-5-31 TIK-1- JI1.1J13.2
MIPOM3BOCTBA OKATHILIEH. 31 IIK-2-31 212233
DOpMUPOBaHUE CHIPHIX [1K-6-31

rpaHy.
BricokoremneparypHoe
ynpouHenue. [loenenue
MPUMECHBIX 2JIEMEHTOB.

4.2 TexHomoOruyecKue
PEKUMBI TIPOU3BOJICTBA
okarsleil. opMupoBaHue
OKAaThIILIEH U YIIPaBICHUE UX
KadecTBOM. TeXHUKO-
HKOHOMHYECKHUE TIOKa3aTelIN
MIPOM3BOACTBA OKATHILIEH.
4.3 KoHCTpyKIIMU 1
000py10BaHNE TIPEATIPUATHI
0 TIPOU3BOICTBY OKATHIIIEH.
/JTex/




4.2 TexHonmorus Npon3BOICTBA 4 TIK-5-VY1 IIK-5 JI1.1J13.2 Pa6ora B
okarsbliiei /J1a6/ -B1 IIK-1-V1 2139233 rpyrie
IIK-1-B1 IIK-2
-Y1 [IK-2-B1
[IK-6-Y1 IIK-6
-B1
4.3 MartepuanbHbIi U TETIIOBOH 4 [TK-5-31 TIK-5- JI1.1J13.2 Pabora B P9,P10
GaaHC MPOU3BOACTBA V1IIK-1-31 010293 rpymIe
METaJUTypru4eCcKUxX [K-1-Y1 IIK-2
okarebimeit /TTp/ -31 IIK-2-V1
[TK-6-31 TIK-6-
V1
4.4 Uzyuenne Tem: 5 TIK-5-31 TIK-5- | JI1.1J13.1 P10
DopmMupoBaHUE OKATHILICH U V1 IIK-5-B1 213233
YIIPABIECHUE UX Ka4E€CTBOM. IK-1-31 IIK-1-
TeXHUKO-3KOHOMHUYECKHE V1IIK-1-B1
MOKAa3aTeNy MPOU3BOICTBA T1IK-2-31 I1K-2-
OKAaTbIIIEH. V1IIK-2-Bl
Kouncrpykuuu n TIK-6-31 I1IK-6-
000py10BaHNE MPEAIPUITHI V1I1IK-6-B1
O TPOM3BOJICTBY OKATHILICH.
/Cp/
Pa3gen S. TexHoJsiorus u
00opy10BaHue NMPOLECCOB
NMPON3BOJICTBA
JKeJ1e30pYIHbIX OPHKETOB
5.1 TexHoMOrUs U 000PYAOBAHUE 2 [TK-5-31 TIK-1- JI1.1J13.2
IIPOLIECCOB IIPOU3BOJICTBA 31 TIK-2-31 0132 33
JKENe30PYIHbIX TIK-6-31
opuketoB /Jlek/
5.2 Bpuxeruposanue pyn /J1ad/ 3 MK-5-Y1 IIK-5 J1.1 Pabora B P6
-B1 TIK-1-Y1 JI1.2J13.2 rpyrre
IK-1-B1 IIK-2 31 32 33
-Y1IIK-2-B1
[K-6-VY1 TIK-6
-Bl
5.3 MartepuranbHbli U TEII0BOU 4 TIK-5-31 IIK-5- JI1.1J13.2 Pabora B P9,P10,
OaslaHC MPOIIECCOB V1 IIK-1-31 213233 rpymre P11
opukerupoanwst /TIp/ IIK-1-Y1 IIK-2
-31 [IK-2-V1
[IK-6-31 IIK-6-
V1
5.4 [ToaroroBka K KOHTPOJILHOM 10 [IK-5-31 IIK-5- | JI1.1J12.1J13.
pabote Nel /Cp/ V1 IIK-5-B1 2
[K-1-31 TIK-1- | 3132 33
V1 IIK-1-B1
IK-2-31 TIK-2-
V1T1IK-2-B1
ITK-6-31 TIK-6-
VY1 IIK-6-B1
5.5 KontponbHas padoTa 1,5 ITK-5-31 TIK-5- JI1.1 KM1
Nel MIp/ V1 IK-1-31 JI1.2J12.1J13.
[K-1-Y1 IIK-2 1J13.2
-31 [IK-2-VY1 2139233
TTK-6-31 TIK-6-
v1
5.6 Uzyuenue Tem: 3 TIK-5-31 TIK-5- | JI1.1J12.1J13. P2,P1,P
TexHonorus u 000pyaOBaHUE VY1 IIK-5-B1 2 3,P10,P1
MPOLIECCOB ITPOU3BOICTBA TIK-1-31 TIK-1- 212233 1,P9
JKENE30PYAHBIX V1IIK-1-Bl
opuketoB /Cp/ ITK-2-31 TIK-2-
V1 IIK-2-B1
TIK-6-31 TIK-6-

V1T1IK-6-B1




Pa3nen 6. Pecypco-
IKOJIOTHYEKHE
XapaKTepUCTHKH
MpoueccoB NOATOTOBKHU
CBIPbS

6.1 6.1 DxobanaHChl Pa3IUYHBIX TIK-5-31 TIK-1- JI1.1J13.2
CXEM MOJTOTOBKH CBIPBS. 31 I1IK-2-31 D1 D2 33
Crpykrypa, sHeprosarpar u TIK-6-31
OCHOBHBIE HAIIPaBJICHUS
9HEProcOepeIKECHHS.

6.2 MarepnanocOepexeHue 1
PEUMKINHT MaTEpUAIIOB.
®dopmupoBaHue BEIOPOCOB U
YTHIA3AIHS
MIPON3BOJICTBCHHBIX OTXO/IOB.
/Jlex/

6.2 Pecypco-skonoruuexue TIK-5-31 IIK-5- | JI1.1J13.2
XapaKTEPUCTUKHU TIPOIIECCOB V1 IIK-1-31 213233
TIOJITOTOBKH CHIphs /I1p/ [IK-1-Y1 IIK-2

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

6.3 6.1 Ctpykrypa, s3HEepro3arpar [TK-5-31 IIK-5- J.1 P11
U OCHOBHBIE HAIPaBJICHUS V1IIK-5-B1 | JI1.2J12.1J13.
SHEpProcOepeKeHUsI. ITK-1-31 TIK-1- 1J13.2
6.2 ®opMupoBaHue V1IIK-1-Bl 012233
BBIOPOCOB M YTHIIH3AIIUS TIK-2-31 IIK-2-
MIPOU3BOACTBEHHBIX OTXOIOB. V1 IIK-2-B1
/Cp/ I1K-6-31 IIK-6-

V1IIK-6-B1

Pasgen 7. Texnosorus
JOMEHHOM IJIABKH:
Npouecchl HATPEBA U
BOCCTAHOBJICHHSA
IIHXTOBBIX MATEPHAJIOB




7.1

7.1 Harpes u pa3znoxxeHue
KOMITOHEHTOB IIMXTHI.

D HeKTUBHOCTH MPOTUTABKH
OKYCKOBaHHBIX MaTepHaJIOB.
7.2 TepMoaMHAMUKA
BOCCTAHOBJICHUS JKeJie3a U3
OKCHJIOB M CIIO’KHBIX
COEIMHEHUI MOHOOKCHIOM
YIJIepo/a U BOJOPOJIOM.

7.3 BoccraHoBicHUE
OKCHJIOB KeJe3a TBePAbIM
yriepoaoM. Peakus
ra3u@uKanyy yriepoja.
IIpsimoe u HenpsMoe
BOCCTAHOBJICHHE B JIOMEHHOM
MEYH.

7.4 BoccTaHOBJICHUE
KPEMHUS 1 MOTyIeHUE
JUTEHHBIX YYTYHOB U
dbeppocunuIysl.

7.5 BoccraHoBicHUE
Maprasia 1 nojiy4eHue
MapraHiOBUCTHIX YYT'YHOB U
(dheppomapranma B JOMEHHON
[eYHu.

7.6 BoccraHoBieHHE XpoMa U
MOJTy4YE€HUE XPOMHUCTBIX
YyTYHOB B JIOMEHHOM ITEYH.
7.7 BoccTaHoBIIeHHE BaHA U
M M3BJICUCHHE BaHAINS U3
MIPUPOIHOTO ¥ TEXHOTSHHOTO
CBIPBSL.

7.8 Tloka3zarenu pa3BUTH
MPOLIECCOB BOCCTAHOBIICHHS
B JOMEHHOH TTeYH.

7.9 BnusiHue pa3BUTHA
MPOLIECCOB BOCCTAHOBIICHUS
Ha SHEpro3aTpaTsl B
JIOMECHHOM TIeUH.

7.10 MexaHu3M U KMHETHKA
MPOLIECCOB BOCCTAHOBIICHMSI.
7.11 Bausuue
TEXHOJIOTHUYECKHX (PaKTOPOB
Ha CKOpPOCTB IPOIIECCOB
BoccTaHoBieHus. /Jlex/

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

JI1.1J13.2
0132 53

7.2

MarepuaibHblii U TEIIOBOM
6amaHC JOMEHHOM
mtaBku /TIp/

ITK-5-31 IIK-5-
V1IIK-1-31
IK-1-V1 IIK-2
-31 [IK-2-V1
TIK-6-31 IIK-6-
v1

JI1.2J13.1
0132 33

P9,P10,
P11

7.3

Nzyuenne Tem:
Boccranosnenue dhocdopa,
TUTaHa,PEIKUX U PACCESTHHBIX
3JIEMEHTOB B JJIOMEHHOM IeYn.
IloBenenune MuHKa, IIeI0UeH
Y TaJIOTEHOB B JIOMEHHOMN
MEYH.

Bnusinue pazsurus
IIPOLIECCOB BOCCTAHOBIICHHUS
Ha 3HEPro3aTparsl B
JIOMEHHOM MeyH.

/Cp/

[K-5-31 TIK-5-
V11IIK-1-31
[IK-1-V1 IIK-2
-31 TIK-2-V1
I1K-6-31 TIK-6-
V1

JI1.2J13.2
015253




7.4 BeInosnHeHre KOHTPOJIbHOI [K-5-31 TIK-5- J1.1 P9,P10,
pabotsl Ha Temy: "Pacuer V1 IIK-5-B1 JI1.2J12.1J13. P11
MaTEpHaJIbHOIO U TEIJIOBOTO IK-1-31 IIK-1- 1J13.2
Oanmanca JOMEHHOH V1IIK-1-B1 2132233
mtaBku" /Cp/ TIK-2-31 IIK-2-

V1IIK-2-Bl
[IK-6-31 IIK-6-
V1 IIK-6-B1
Pa3gen 8. ®opmupoBanue
YyryHa u 1IjIaKa

8.1 8.1 HayrnepoxxuBanue ITK-5-31 TIK-1- J.1
JKere3a ¥ (POPMHUpPOBAHHE 31 IIK-2-31 010293
gyryHa. KauecTBo uyryHa. [K-6-31
DopMUpOBaHKE LIUIAKA.

IlepBuuHkIe,
MPOMEKYTOYHBIC ¥ KOHEUHBIE
LIJTIAKH.

8.2 CpoifcTBa ILIAKOB.
BnusiHue mmakoBoro pexuma
Ha MOKa3aTeand JOMEHHOMN
IUTaBKU U KaueCTBO YyTyHa.
YTunuszanus MIaKos.

8.3 IloBeneHue cepel B
JOMEHHOH MEYH.
TepMoanHaMKKa U KHHETUKA
necynbdyparyy 9yTryHa.
YnpasneHue noBeeHuEM
cephl B IOMEHHOH MEYH.
/JTex/

8.2 W3y4enne tem: [K-5-31 TIK-5- | JI1.1JI3.2 P10,P9,
BuenomenHnas obpaboTka V1IIK-5-B1 2132233 P11
4yyryHa. Y 1aJieHue Cephl, ITK-1-31 TIK-1-
dbocdopa, kpemHus U 1p. VY1TIIK-1-B1
3JIEMEHTOB IIPH BHEJOMEHHON TIK-2-31 TIK-2-
00paboTKe uyTryHa. V1 IIK-2-Bl

/Cp/ I1K-6-31 IIK-6-
V1 IIK-6-B1

Paznen 9. 'openne
TOILINBA, TEILI000MEH B
cJioe, IBHKEHNE
MaTepHuaJioB U ra3oB B
JIOMEHHOI meyu




9.1

9.1 T'openue TomnuBa B TOpHE
neyr. OKUCIUTENIbHAs 30Ha.
CocTaB IEYHOTO Ta3a B TOpHE
Y ero U3MEeHEHHeE TI0 BBICOTE
neyu. Teopernueckas
TeMIeparypa TOpeHus U
METOJIBI €€ KOHTPOIIS ’
pacuersl.

9.2 TennooOMEH B JOMEHHOMI
nieun. [ToHATHE «BOISTHBIX
SKBUBAJIEHTOBY» M METO/bI
pacuera TemIepaTypHbBIX
npoduiei neun. O0IHe u
30HAJILHBIE TETIOBBIC
0OaJlaHChl M METOIBI UX
pacuera.

9.3 JIBmxeHue MaTepuaioB U
ra30oB B OIaXTHBIX MeYax.
3aKOHOMEPHOCTH JBHKEHHS
ra3oB B CJ0€ KyCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHne IIMXTHI B
MY U ynpaBlieHUE
JIBIDKEHHEM Ta30BOT'O MTOTOKA.
[ToBbllIeHHOE aBiIeHUE
ra3oB B pabouem
IpocTpaHcTBe. [BUKeHne
pacIiaBoB.

/Jlex/

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

J1.1
JI1.2J13.2
0152 53

9.2

Nzyuenue Tem:

l'openue TonnuBa B ropHe
neun. OKUCIUTENbHAs 30Ha.
CocTaB ne4HOrO ra3a B TOpHE
U ero U3MEeHEHHeE IO BBICOTE
neun. TeopeTuueckas
TeMIeparypa TOpeHHs U
METOABI €¢ KOHTPOJIS U
pacuersl.

TemmooOMeH B TOMEHHOM
neun. [ToHsATHE «BOASHBIX
SKBUBAJICHTOB» M METO/bI
pacuera TeMIepaTypHbBIX
npodwuei nean. O6mue u
30HaJIbHBIE TEMJIOBBIC
0aJaHCHl 1 METOIBI UX
pacuera.

9.3 JIBu:xeHMUE MaTEpUaIoB U
ra3oB B IIAXTHBIX MeYax.
3aKOHOMEPHOCTH JIBHIKCHHS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE
JIBIDKEHHEM Ta30BOTO MOTOKA.
[oBbIIEHHOE AaBIEHUE
ra3oB B paboueM
MpOCTpaHCcTBe. [ BrxKeHue
pacIiaBoB.

/Cp/

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

1.1
JI1.2J13.1
JI13.2
0132 33

P10,P11,
P9

Paznen 10.
Pecypcocoepexenue,
IKO0JIOTHSl M TEXHUKO-
IKOHOMMYeCKHe
TMOKAa3aTeJIM 10MEHH O
TLUIABKH




10.1 10.1 DHEeproeMKocTs u [K-5-31 TIK-1- J1.1
MaTepHUaJIoeMKOCTh 31 [IK-2-31 JI1.2J13.2
JIOMEHHOTO TIPOU3BOCTBA. [1K-6-31 D1 D2 33
10.2 OcHOBHBIC HaNPaBICHHUS
SHEProcOepeKeHHUS.
10.3 BayBanue
YTIIEPOACOIEPKAIIIX
J100aBOK B TOPH II€YH.
10.4 ®opmupoBaHue
BBIOPOCOB B IOMCHHOMW TICYH.
/JTex/
10.2  |U3yueHue Tem: [K-5-31 IIK-5- J1.1
D HeKTHBHOCTH VIIK-5-B1 | JI1.2J12.1J13.
nepepaOdOTKU TEXHOTCHHBIX H ITK-1-31 TIK-1- 1J13.2
OBITOBBIX OTXOJ/IOB, B TOM V1IIK-1-B1 212233
YHCJIe U TOKCUYHEIX, B T1IK-2-31 T1K-2-
JIOMEHHOM neuu. V1IIK-2-Bl
TexHUKO-2KOHOMHUIECKHE [TK-6-31 TIK-6-
[OKa3aTeNnu JOMEHHOU V1 IIK-6-Bl
TUTaBKH.
/Cp/
Pa3gen 11. Koncrpykuus u
000py10BaHUE TOMEHHbIX
neyeii M eX0B
11.1 11.1 YcTpoHCTBO JOMEHHBIX IMK-5-31 IIK-1- | JI1.1J12.1JI3.
neueid. JInteitHblit A1BOD. 31 TIK-2-31 2
PynHelii nBOp. TIK-6-31 010293
11.2 Tlopava ayThs 1
KOHCTPYKLIUH
BOJIOHArpeBaTese.
11.3 OuuncTka 1OMEHHOTO
raza. TpaHcnopT uyryHa u
nuiaka. PasnuBouHsie
MAIlHBL.
/JTex/
11.2 | M3yuyeHue KOIEKIUU IIK-5-V1 TIK-5 JI1.1J13.2 Pabora B P7
00pas3IoB CHIPHIX MATEPHATIOB -B1 TIK-1-V1 213233 rpymre
Y IPOYKTOB IOMEHHOM TIK-1-B1 IIK-2
rtaBku /J1a6/ -Y1 [IK-2-B1
[IK-6-VY1 IIK-6
-B1
11.3 | ApoGienue n u3mMeabueHUE [IK-5-Y1 IIK-5 J.1 Pabora B
MaTepuainos /J1ab/ -B1 [IK-1-V1 JI1.2J13.2 rpymme
[IK-1-B1 TIK-2 212233
-V1 [IK-2-B1
[K-6-VY1 TIK-6
-B1
11.4 O6orarieHue KeJae3HbIX Pyl TIK-5-VY1 IIK-5 JI1.2J13.2 Pabora B
MarHuTHON -B1 TIK-1-V1 213233 rpymre
cenapanueii /J1a6/ M[K-1-B1 TIK-2
-Y1 [IK-2-B1
[IK-6-VY1 IIK-6
-B1
11.5 Uzyuenue Tem: TIK-5-31 TIK-5- JI1.1
Opranuzanust TOMEHHOI V1IIK-5-B1 JI1.2J12.1J13.
IJIaBKU. MaremaTuieckoe ITK-1-31 TIK-1- 1J13.2
OIKCAaHUE JOMEHHOTO Y1IIK-1-B1 212233
Iporecca U KOMIIbIOTEPHOE TIK-2-31 TIK-2-
yIpaBIeHHE TPOLIECCOM. V1 IIK-2-B1
/Cp/ I1K-6-31 IIK-6-

V1IIK-6-Bl




11.6 | Pacuer mpoduist 1oMeHHOI 3,5 TIK-5-31 TIK-5- | JI1.2J12.1J13. P10,P11,
neuu /TIp/ V1 IIK-1-31 1J13.2 P9
MK-1-Y1 TIK-2 31 32 33
-31 [IK-2-V1
TIK-6-31 IIK-6-
Vi
11.7 | BeimonHnenue KypcoBoit 15 [TK-5-31 TIK-5- JI1.2J13.1 P1,P2,P
pabotst /Cp/ V1IIK-5-B1 313233 3,P4,P5,
TIK-1-31 IIK-1- P6,P7.P
V1IIK-1-Bl 8,P9,P10
IK-2-31 IK-2- P11
V1 T1IK-2-Bl
TIK-6-31 IIK-6-
V1 IIK-6-B1
Pa3gen 12. Texnosorust u
o0opyn1oBaHue
BHE/IOMEHHOI'0 MOJIyYeHUst
YyryHa H ’kejie3a

12.1 12.1 Ponb mponeccos 6 IK-5-31 TIK-1- | JI1.1J13.2
METAJLTypIruu JKene3a B 31 IIK-2-31 010293
COBPEMEHHOM TIK-6-31
IIPOMBIILITIEHHOCTH.

Krnaccudukamms npomeccos.
12.2 Coipse
SHEPrOHOCUTEINH IS
METaJNTypIrHH XKeJe3a.
Krnaccudukamnms npomeccos.
12.3 IupoopHOCTH
CBE)KEBOCCTAHOBJIEHHOIO
’Kene3a U METOHEI ee
MOJJABIICHUSI.
CBapuBaeMoCTb.

12.4 ITonyueHnue xene3a B
arperaTax KHIISIIETO CJIOSL.
[lepcniekTUBBI IPOU3BOJCTBA
KpHLIBL.

12.5 [ony4denue uyryna
METOAaMH JKUAKO(PA3HOTO
BOCCTaHOBJICHHUSL.
KomOuHMpoBaHHbBIE
MPOILECCHI.

12.6 DxobanaHCHl POLIECCOB
METaJUTypIrUH JKenesa.
AHanmu3 SHEPreTUYECKUX U
MaTepHalbHBIX 3aTpar.
BrIOpoCH B OKpYsKaloIIyto
cpeny.

/JTex/

12.2 | H3y4eHue tem: 2 TIK-5-31 TIK-5- J1.1 P9,P10,
[MupodopHocTh V1 IIK-5-Bl JI1.2J13.2 P11
CBE)KEBOCCTAHOBJIEHHOIO IK-1-31 IIK-1- 0102233
JKENe3a U METOJBI €€ V1IIK-1-Bl
nofasnenus. CBapuBaeMOCTh TIK-2-31 T1K-2-

DK00aTaHChl POILIECCOB V1 IIK-2-B1
METaJTyprUH XKelle3a. I1K-6-31 IIK-6-
AHanu3 SHEPreTUYECKUX U V1IIK-6-Bl

MaTepuabHbIX 3aTpaT.
BEIOPOCH! B OKpYXKAIOIIYTO
cpeny.

/Cp/




12.3 IToaroroBka K 3amure 6 8 TIK-5-31 TIK-5- JI1.1
KypcoBoii pabotsl /Cp/ V1IIK-5-B1 | JI1.2J12.1J13.
ITK-1-31 TIK-1- 1
V1IIK-1-Bl 013233
[K-2-31 TIK-2-
V1IIK-2-B1
[IK-6-31 IIK-6-
V1I1IK-6-B1
12.4 | 3amuTa KypcoBoit 6 10 | [IK-5-31 IIK-5- J1.1
pabotel /KP/ V1 IK-1-31 JI1.2J13.1
[K-1-¥1 IIK-2 J3.2
-31 TIK-2-V1 24
I1K-6-31 TIK-6-
v1
12.5 |IloxmroroBka k 3k3ameny /Cp/ 6 8 ITK-5-31 TIK-5- J1.1
V1IIK-5-B1 | JI1.2J12.1J13.
[K-1-31 IIK-1- 1
V1IIK-1-B1 0152 353
[IK-2-31 TIK-2-
V1IIK-2-Bl
I1K-6-31 TIK-6-
V1 IIK-6-B1
12.6 | Dx3aMeH MO TUCIIUIIINHE 6 17 | [IK-5-31 TIK-5- J1.1 P1,P2,P
"Teopusi U TEXHOJIOTHS V1IIK-5-B1 JI1.2J12.1J13. 3,P4,P5,
OKYCKOBaHHUS CBIPbS 1 ITK-1-31 TIK-1- 1J13.2 P6,P7,P
JIOMEHHOT' O Y1IIK-1-B1 2103223354 8,P9.P10
npoun3BoacTBa" /IK3aMeH/ TIK-2-31 TIK-2- P11
V1I1IK-2-Bl
I1K-6-31 TIK-6-
V1IIK-6-B1
5. ®OHJ OIIEHOYHBIX MATEPHUAJIOB
5.1. KonTpoabHble MeponpusiTusi (KOHTPOJIbHAs padoTa, TeCT, KOJLIOKBUYM, 3K3aMeH M T.I), BONPOCHI JJIsl
€aMOCTOAITEJIbHOM MOATOTOBKH
Kon KonrponsHoe l'I[/I};Ioie}](meMme B
KM MepONpHSITHE ZMKATOPB OITPOCHI ISl TOATOTOBKH
KOMITCTEHIIUH
KM1 KonTponbhas [1K-2-31;I1K-2- 1. OO6mas cxeMa TOMEHHOTO IPOU3BOJICTRA.
pabota VLIIK-1-31;I1K-1- | 2. Xenesznsle pyn U Maprasuenble pyabl. OCHOBHbIE
VY1;IIK-5-31;IIK-5- | MeCTOpOXKIEHUS KEeNe3HBIX MAPTaHIEBBIX PY.
V1;IIK-6-31;IIK-6- | 3. HpoGnenue xene3nsix pyd. CrocoObl U cXeMbl JpoOIeHus.
V1 4. KOHCTpYKIINM OCHOBHBIX THIIOB JPOOWMIIOK WM TTapaMeTphl UX
paboTEL.
5. W3mensuenne marepuanoB. Cxema paboTHI MIapOBOH
MEJbHUIIBIL.
6. I'poxouenne n xnmaccudukarnms. CrimpanbHbII
KIaccu(puKaTop.
7. OG6orarieHue *ene3HbX py.
8. OOXWT MUXTOBBIX MaTEePHAJIOB.
9. YcpenHenue MIKUXTOBBIX MaTEPHAIIOB.
10. ArioMepanusi MUXTHl K CTIEKaHHIO.
11. Ipouecc crnekanus araomepara Ha arjoNeHTe.
12. IIpou3BOACTBO METAITYyPru4e€CKUX OKATBIIIECH.
13. bpuxeruposanue.
14. ITpouecc xokcoBanus. KauecTBo kokca. 3aMeHUTENN

METaJTyprH4ecKOro Kokca.
15. JIBI>KEHME MIMXTOBBIX MaTEPUANIOB B JIOMEHHOH Ie4H.




KM2

DK3aMeH

TIK-2-31;1TK-2-
V1;TIK-2-B1;TTK-1-
31:T1K-1-V 1;[IK-1-
B1;ITK-5-31;T1K-5-
V1;TIK-5-B1;TTK-6-
31;TIK-6-Y 1;[IK-6-
BI

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

2. Jlpobnenue, rpoXodeHUe, U3MENbUCHUE KIacCHUKAITHSL.

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

4. O0XHUT MIUXTOBBIX MaTEPUAJIOB, Pa3I0KeHNE KapOOHATHBIX
COCAMHEHUH.

5. Arnomepanus >KeNe3HbIX pya.

6. IIpon3BOACTBO METAUTYPIUIECKUX OKAThIILIEH.

7. IIpOM3BOACTBO METALTYPIHYECKOTO KOKCA.

8. KauecTBO KOKCa: OCHOBHBIE [T0OKA3aTENH.

9. Obm1as cxema JOMEHHOTO POU3BOICTBA.

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

11. T'a30BBIN NOTOK JOMEHHOI ITEYH.

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

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

17. HayriepoxxuBaHue KeJie3a 1 00pa3oBaHue YyTryHa.

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

19. OxwucneHue COCTaBHBIX YacTel YyryHa M UX MOBTOPHOE
BOCCTaHOBJICHHE.

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

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

22. IIpoayKThl JOMEHHOH IJIaBKU.

5.2. Tlepedenn paGoT, BbINOJIHSAE

MbIX 110 AucuuiuinHe (Kypcosas pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)

Kox Haspanue IIpoBepsiemble
WH/IUKaTOPbI Copneprxanue paboTbl
pabotsl pabotsl .
KOMITETEHIIN I
P1 JlaGoparopHas [MK-2-Y 1;I1K-2- 1. OxapakTepusyiiTe npoueccsl IpoOIeHUsI U U3MENIbYECHUS, B UeEM
pabota Nel BL;IIK-1-V1;IIK-1- | cOCTOST UX OTIMYHS.
Jpobnenne u BL;IIK-5-Y I;IIK-5- | 2. Kak xmaccuUIMpyOTCs pyAHBIE MaTepHAIIBI IT0 TBEPIOCTH H, KaKHe
H3MeNbYCHUE B1;ITK-6-Y I;IIK-6- | cymiecTByIOT TUIOTE3BI IpobaeHus?
MaTepHuasoB B1 3. [lepeuuncnure OCHOBHBIE CITOCOOBI IPOOIICHUS, TUITBI APOOHIIOK, UX
MPENMYIIEeCTBA M HEJOCTATKH.
4. Kakue cxembl TpoOIeHUS 1 N3MENbYEHUS IPUMEHSIOTCS B YEPHOM
MeTauTyprun?
5. IlepeuncanTe OCHOBHBIC THITHI MEJFHHIL M IalTE HX XapaKTEPUCTHUKY.
6. HazoBuTE CXEMBI PyIHOTO CAMOHN3MENBUCHNUS, CPABHATE UX TEXHUKO-
9KOHOMHYECKHE TIOKA3aTeINH.
P2 Jlaboparo |IIK-2-V [;IIK-2- 1. Ilepeuncnute OCHOBHBIE CIOCOOBI O0OTAIIEHHUS JKENE3HBIX U
pHast paborta Ne2 BL;IIK-1-Y1;IIK-1- | MapraHueBsIX py/I.
OOGoraimexue B1;ITIK-5-Y1;ITIK-5- | 2. Ha30BUTE OCHOBHBIC MIOKA3aTE/Id O0OTAIICHUS, B YEM COCTOUT MX
JKENE3HbIX Py B1;IIK-6-Y I;IIK-6- | pusnueckuii cMBIC.
MarHuTHOH B1 3. OxapakTepu3yiTe TEXHOIOTUIO O0OTalleHUs JKEeNE3HBIX PY,
cenapanuei MarHuTHOH cenapanuei.

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

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

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




P3 Jlab6opato |IIK-2-Y1;I1K-2- 1. laiiTe onpenencHue TEPMUHY «arjIoOMepaLusy.
pHas pabora Ne3 BL;IIK-1-Y1;ITIK-1- | 2. Ha30BUTE OCHOBHBIC KOMIIOHEHTHI arJIOMEPAIlMOHHON IIHUXTHI U
Arnomeparus BL;IIK-5-Y 1;I1IK-5- | mepeunciauTe 3Tansl €€ MOATr0TOBKU K CIIEKAaHHIO.
JKENE30PYJHOTO BL;IIK-6-Y I;IIK-6- | 3. Ha3oBuTe (hakTOpEI, BAUAIOMNE HAa CKOPOCTh CIICKaHUS arIoMepaTa.
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. IToueMy HIDKHHH CIIOM arioMepara Ioiryyaercs 0ojee OIuIaBICHHBIM,
HECMOTPS Ha PAaBHOMEPHOCTH paclpe/ielieHHs TOTUIHBA B arIONINXTe?
P4 Jlaboparo |IIK-2-V I;I1K-2- 1. Maiite onpeneneHre NOHATHIO FA30MPOHUIIAEMOCTD arJOMINXTHI.
pHas pabora Ne4 BL;IIK-1-Y;IIK-1- | 2. Kakue ¢axTops! B HANOOIBIIECH CTENIEHH BIUSIOT Ha
l'azomponunaemocts | B1;ITIK-5-Y1;I1K-5- | ra3onpoHUIIaeMOCTh arjiOMIUXThI?
arJIoMepaIioHHOM B1;IIK-6-VI;IIK-6- | 3. [louemy ¢ yBenuueHUEM BO3BpaTa B PyAHON CMECH YMEHBLIAETCS
X ThI B1 pacxoj n3BecTHsAKA?
4. [ToyeMy POU3BOJUTENBHOCTD arjOMAalllHbI 3aBUCUT OT
ra3olnpoHULAEMOCTH IUXThI?
5. Kakast BIa)XHOCTb arJIOIIUXThI CAATACTCSI ONTHUMAIBHOM?
P5 JlaboparopHas [MK-2-Y 1;I1K-2- 1. B uem cocTouT oTIHMUMeE KE1e30pYIHBIX KOHLIEHTPATOB,
pabora Ne5 BI;IIK-1-YI;IIK-1- | npuMeHsieMbIX IpU MPOU3BOACTBE METATYPTUIECKUX OKATHIMIECH U
TexHomorus B1;IIK-5-V1;ITIK-5- |armomepara.
MIPOU3BOJICTBA B1;IIK-6-Y 1;ITIK-6- | 2. Kakue TeXxHOJIOTn4YecKHe MPeUuMyIIecTBa UMEIOT METAJUTy PrUYEeCKHE
OKAaTBbIILIEH B1 OKATBIIIN TIePeJl arjioMepaToM?
3. C xakoii Henplo B IIMXTY IpU NPOU3BOJICTBE OKATHILICH JOOABISIIOT
O6eHTOHUT?
4. Tlepeuncnure Tanbl HOATOTOBKH HIMXThI K OKOMKOBAHHIO?
5. C kaKkoif IeNnbio ¥ Ha KaKUX arperarax MpOBOJUTCS O0XKUT CBIPBIX
OKatbIIei?
6. OnuImmTe TEXHOIOTHIO 00KHTa OKATHIIIEH Ha KOHBEHepHOI
00KHTOBOY MaIliHe.
P6 Jlaboparo |IIK-2-Y1;I1K-2- 1. OxapakTepusyiiTe TeXHOIOTHIeCKHue 0OCOOEHHOCTH TpolLecca
pHas pabora Ne6 B1;IIK-1-Y1;ITIK-1- | OpukernpoBaHusi.
BpukerupoBanue BL;IIK-5-Y 1;ITIK-5- | 2. [lepeuricnuTe OCHOBHBIE MPEUMYIIIECTBA H HEJOCTATKU
pya B1;ITK-6-Y I;IIK-6- | GpukeTupoBaHus mepes JpyruMH Crioco0aMu OKYCKOBaHHSI KeJIe3HBIX
Bl pyA.
3. OnmuImmTe TEXHOIOTHIO XOJIOAHOTO U TOPSYEro OPUKETHPOBAHHS.
4. Kakue GpakTopbl BIUSIOT HA MEXaHUIECKYIO MTPOYHOCTH
METaJLTyprHIecKUX OpUKeToB?
5. OOBsicHUTE, TOYEMY B HAcTOsIIEe BpeMs TEXHOJIOIMYECKUIA IpoLiece
OpUKETHPOBAHSI HE HAXOAUT IMUPOKOTO MPUMEHSIETCSI B YSPHOM
METaJLUTypIHH.
P7 Jlaboparo |IIK-2-Y1;I1K-2- 1. OnummuTe OCHOBHBIE TEPMOTUHAMUYECKHAE OCOOCHHOCTH
pHas pabora Ne7 B1;IIK-1-Y1;ITIK-1- | BocCTaHOBHTEIBHBIX MPOLIECCOB, MPOTEKAIOIIMX B JIOMEHHOM IEYH.
Uzyuenue B1;IIK-5-Y1;I1IK-5- | 2. Haiite onpenenenue npuniuna Jle-Illarense.
BOCCTaHOBUMOCTH B1;IIK-6-Y 1;ITIK-6- | 3. B yem 3axirodaercst poJib MOHOOKCH/IA YTJIEPOAa B PEaKIIHIX
JKENIE3HBIX Py B1 MPSIMOTO BOCCTAHOBIICHHS B IOMEHHOM 11eun?
4. IIpoBeuTe CpaBHUTEIBHYIO XapaKTEPUCTUKY IPSAMOTO U HENPSIMOT0
BOCCTAHOBJICHHE OKCHJIOB JKeJie3a B IOMCHHOH ITedH.
5. O6ocHylTe, IpH KAaKOM COOTHOIICHHH MPSIMOTO U HEMPSIMOTO
BOCCTaHOBJICHUS JOCTUIaeTCsl MUHUMAaJIbHBIN pacxo] KOKca B
JIOMEHHOM IUIaBKe.
6. Kak BmsieT Cnonp30BaHUe 3aMEHUTENeH KOKCa Ha CTETNEeHb PSIMOTO
BOCCTaHOBJICHHSA?
P8 JlaGoparopHast [MK-2-Y 1;I1K-2- 1. Onumure, kKakuM 00pa3oM U B BUJE KaKUX COSIHMHEHHI cepa
padota Ne§ BL;IIK-1-Y1;IIK-1- | nmomagaer B JOMEHHYIO 11€Yb.
Hecynbdyparms B1;IIK-5-Y1;ITIK-5- | 2. HaiiTe XapaKTepUCTUKY PACIIPENEICHHUs CEPHI 110 BHICOTE JOMEHHOMH
yyTyHa B1;ITK-6-Y I;IIK-6- | meun MexAy IUXTOBBIMHA MaTepHajiaMy U MIPOAYKTaMH TUIaBKU.

Bl

3. YUro takoe ko3 HULIUEHT pacipeereHns Cepbl, U OT Kakux (haKTopoB
OH 3aBUCHT?

4. Kakue TexHOIOTHYECKHE (PaKTOPHI BIUSAIOT Ha CTEHICHB
necynbdypanuu ayryHa?

5. Kakum pomxeH ObITh ONTHMANIBHBIH MITAKOBBIH PEKUM JOMEHHON
TUTABKH JJ1s1 00ecIiedeH st MaKCHMAaIbHON iecyTb(yparmn?

6. ITepedncnute crocoObl yJaneHus Cepbl U3 YyTyHa BHE JOMEHHOU
HEYH.




P9 IIpakTuyeckas IK-2-31;11K-2- 1. Ompenenenye araoMepariy.
pabora Nel YI;IIK-1-31;I1K-1- | 2. KoMIOHEHTBI arJioMepanuoOHHOMN IHUXTHI.
Pacuer VI;IIK-5-31;I1K-5- | 3. Peakuuu npoTekarolue npy arjaocreKaHuy.
MaTepHaJIbHOrO U VI;IIK-6-31;I1K-6-  |4. CrocoObl mHTEHCH(UKAIINH arJonpoIecca.
TeroBoro 6anancos | V1
arJomnpoliecca

P10 IIpakTuyeckas IK-2-31;I1K-2- 1. Onpenenenue nporecca NPOU3BOACTBA METAILITY PrUUECKUX
paborta No2 V1;IIK-1-31;IIK-1- | okaTsimieii.
Pacuer VI;IIK-5-31;I1K-5- | 2. KOMIOHEHTHI IIUXTHI IS OKATHIIIEH.
MaTepHaILHOTO U Y1;IIK-6-31;I1K-6- | 3. Peakuuu npoTekaronye npyu CrieKaHuM OKaThIIICH.
TeroBoro 6anancos | V1 4. TToka3zarenu KauecTBa OKATHIIICH.
MIPOMBOICTBA
OKaThIIIEH.

P11 [IpakTuueckast [MK-2-31;11K-2- 1. OcHOBHBIE MUHEPAJIBI KEJIE3HBIX PY/.
pabora Ne3 V1I;IK-1-31IIK-1- 2. CpaBHeHHE MPOLIECCOB MPSIMOT0 ¥ HEMPSIMOT'O BOCCTAHOBJICHHS.
Pacuer VI;IIK-5-31;I1K-5- | 3. TloBeneHue cepbl B JOMEHHOU TIIABKH.

MaTepHaIbHOTO U
TEIUIOBOro 0ajlaHCOB
JIOMEHHOM TIJIaBKU.

V1;I1IK-6-31;I1K-6-
Vi

4. Paznoxenue kapOOHATHBIX COSANHEHUH.
5. TIpornecchl mu1akooOpa3oBaHus B JOMEHHOM MIaBKH.
6. CriocoOBI MHTEHCH(DHUKAIINY TOMEHHOM TUTaBKH.




5.3. OuneHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (omlcalme 61/1.]'IeTOB, TECTOB M T.l'l.)

Texymmii KOHTPOJIb Pe3yIbTaTOB OCBOCHUS Y [ B COOTBETCTBUU C pabodel MporpaMMOi U KaleHAapHO-TEMATHIECKUM TIIAHOM
HPOUCXOIMT MPH HCHONB30BaHUHU CIEIYIOIUX 00A3aTeIbHBIX (POPM KOHTPOJS:

1) Bemmonaenwue n 3amurta 1a00paTOPHBIX padoT B BUAE YCTHOTO ONpOca 110 KOHTpoibHEIM BompocaM (ITK-1.1-31, V1; TIK-2.1-31,
V1; IIK-5-31,Y1; TIK-6. 1-31, V1);

2) BeinonHeHne KOHTPOJIBHBIX paboT B mUcbMeHHOH (opme mo ouneram (IIK-1. 1-31, V1, B1; T1K-2. 1-31, V1, B1; IIK-5. 1-31,
V1, BI; IIK-6. 1-31, V1, Bl).

Hioke npencraien odpaser Omiera it KOHTPOIBHOH paboTHI.

denepanbpHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEXKICHHE BBICIIEro MPOdeCcCHOHATLHOI0 00pa3oBaHus
HALIMOHAJIbHBIN UCCJIEJOBATEJILCKUI TEXHOJIOTUYECKU YHUBEPCUTET «MHUCuC»
Hosorpounrkmii ¢punman

Kadenpa meranaypruueckux TEXHONOTUI U 000pyI0BaHUS

KOHTPOJIbHAS PABOTA Ne 1

BUJIET Ne 0

JucrumnnunHa: «Teoprs 1 TeXHOIOTHS OKYCKOBAaHHS CHIPhS U JIOMEHHOTO IPOU3BOACTBA»

Hanpasnenue noarorosku 6axanaspos: 22.03.02 «Metamnyprus»

IMpodwre moaroToBKN: «MeTaLTypris YepHBIX METaJLIOB)

®dopma 00ydeHUs: OuHAas

®dopma npoBeAeHUs] KOHTPOIBHOHN PabOThl: MUCHbMEHHAS

1.)Kene3nsle pya n MaprasieBslie pyasl. OCHOBHBIE MECTOPOXK/ICHHUS JKEJIE3HBIX MapTraHIIEBBIX PY/I.

2.IIpouecc xokcoBanus. KauecTBo Kokca. 3aMEHUTEIH METAJLTypTHYECKOTO KOKCa.

3.BoccraHoBneHre OKCHIOB kene3a okcuaoM yriepoaa (CO).

3amgaga. OnpeeuTh KOIMIECTBO YIiIepoia KOKca Croparomero y ¢pypM TOMEHHOH HeUH, eClT pacXoll Kokca coctasisieT 440 Kxr/T
YyTyHa, PacXo]l BAYyBaEMOr0 ITBUICYTOJIFHOTO TOIUINBA 75KI/T 4yryHa. Macca yriieposia pacxoxyeMoro Ha npsiMoe BOCCTaHOBIICHHE
JKese3a u APYTrux aieMeHToB — 75 kr/T. Cozmep:kaHue yriaepoja B uyryHe — 4%, B kokce 85%, B MbIIEYTONbHOM ToILIuBe — 82%.

CocraBui AOLEHT E.B. bparkoBckuit
3aB. Kagenpoit MTuO A.H. llanosasos

ITpomexyTouHas aTTecTarys o Y J[ oCyIIecTBIsIeTCsS P UCTIOIB30BAHUH CIICTYIONINX 00s3aTeNIBHBIX (GOPM KOHTPOJIS:

1) BrmmonmHenue u 3amuTa KypcoBoi paboTsI B yCTHOH (hopMe 110 KOHTPOIBHEIM BOTIPOCAM U 3aIaHHSAM, WU B BHJC
KOMITBIOTEPHOTO TECTUPOBAHUS 110 TECTOBBIM 3aAaHusIM B cpeae LMS Canvas ((TIIK-1. 1-31, V1, B1; I1K-2. 1-31, V1, B1; IIK-5. 1-
31, V1, BI; I[IK-6. 1-31, V1, B1). TecTsl 4151 3aIUTHI KypCOBOW pabOTHI reHepupyroTcs cucteMoit LMS Canvas u3 0aHKa TeCTOBBIX
BOIIPOCOB ¥ 33JjaHuil. TecT COCTOUT U3 § TeopeTHIeCKUX BOIpocoB (1 6aut 3a mpaBWIEHBIN OTBET) U 2-X 3a1a4 (5 Oama 3a
MpaBUIBHBINA OTBET). BpeMst mpoxoxIeHns Tecta orpaHimdeHo - 20 MUHYT.

2) DKk3aMeH, KOTOPBI MOXKET IPOBOIUTCS B YCTHOHM (popMe 1o OuieraM, BKIIIOYAIOIUM TEOPETUUECKUE BOIPOCH U 3aauH,
OXBaTHIBAIOIIUE BCe pa3enbl Y ]I, Wi B TECTOBOM opMe 1Mo TecTOBbIM 3ananusiM B cpene LMS Canvas (TTK-1. 1-31, V1, B1; TIK-
2.1-31, V1, B1; IIK-5. 1-31, V1, B1; IIK-6. 1-31, V1, B1).

Huxe npeacrasied oOpaser 2K3aMEeHAIIMOHHOTO OHJieTa, MPOBOJUMOTO B YCTHOH (opMe.

MUHHCTEPCTBO HAYKH U BBICIIEro oOpa3oBanus Poccuiickoit denepanumn

(hemepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTENbHOE YUPEKACHHE BBICIIET0 00pa30BaHHs
«HanuonaneHbIN HccnenoBaTeIbCKUMA TeXHONMornueckuii yausepcutetr «MUCuCy»
HOBOTPOHL[KI/II?T DOUIINAJI

Kacgenpa meTamrypriudeckux TeXHOJIOTHI U 000pyAOBaHHS

3K3AMEHAL[I/IOHHBH71 BUJIET Ne 0

Juctumumza: «Teopust ¥ TEXHOIOTHS OKYCKOBaHUS CHIPBS M JIOMEHHOT'O ITPOU3BOCTBAY
Hampaienne moarorosku 6akanaspos: 22.03.02 «Mertamryprus»

IIpoduie noaroToBku: «MeTaJuTyprus Y4epHBIX METAIIIOB)

dopma 00yUeHHs: OuHast

®dopma npoBeeHHs SK3aMEeHa: YCTHast

1 Bonpoc. [IBM>KeHue MUXTOBbIX MaTEpUaIOB B IOMEHHOM neun. [IpyuunHbl onmyckaHus MMXTHL. J{BU)KEHHE MaTepUaioB B HUKHEN
YacTH JOMEHHOH MeYH.

2 Bompoc. O6pa3oBaHue IIUTAKa U €ro POk B JOMEHHOM TIporiecce. [IepBiUYHEIe, TPOMEXyTOUHbIEC M KO-HEYHBIE IIUTAKH.

3agaga. Temmeparypa uyryna causmiack ¢ 1500 °C o 1470°C. Cxonbko yriepoaa Beiaenutcs B 100—ToHHOM KoBIIE, ecinn
HPUHATH, YTO YyTYH SIBISIETCS HACHIIIEHHBIM PACTBOPOM YyTIIepoa B xkemnese?

CocTtaBui JOLEHT E.B. bparkoBckuit
3aB. Kagenpoit MTuO AH. lllanoanoB

TecTs! U1 5K3aMeHa reHepupyloTcs cucteMoir LMS Canvas 3 6aHKa TECTOBBIX BOIIPOCOB U 3agaHuil. Tect coctont n3 20
TEOPETUIECKUX BOIPocoB (1 Gayt 3a mpaBMWIIbHBIN OTBET) U 4-X 3a1a4 (5 0anioB 3a MpaBUIIBHEIN OTBET). BpeMst mpoxoxkIeHus
TecTa OrpaHuueHo - 40 MUHYT.




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

1) Kpurepun oLeHKH 3aIUTHI OTYETOB IO JIaOOPaTOPHEIM paboTam

«3a4TEHOY - BBINOIHEHBI BCE 3a/1aHus JJa0OPAaTOPHON PabOTHI, CTYICHT OTBETHII Ha BCE KOHTPOJIBHBIE 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.

2) Kpurepuu o1ieHKH KOHTPOJILHBIX paboT

«OTaMgHOY - 32 MOJTHOE OBJIAJICHHE CO/ICPIKAaHHEM YUeOHOTo MaTepraa, BIaJcHue MOHATHIHBIM anlapaToM, yMEeHHE PeliaTh
MPaKTUYIECKUE 3a/1a41, TPAMOT-HOE, JIOTUIHOE M3JI0KEHHE OTBETA.

«XOpOILOY - €CII CTY/ACHT IIOJHO OCBOWJI YYEOHBIN MaTepHal, BIaeeT MOHATHIHHBIM alapaToM, OCO3HAHHO IPUMCHSET 3HAHUS
JUTSL PETIICHUS] TPaKTHYECKHX 3a]1a4, TPAMOTHO M3JIaraeT OTBET, HO CofiepKaHue U (hopMa OTBETa HMEIOT HEKOTOPbIE HETOYHOCTH
«Y IOBJIETBOPHUTEBHOY - €CTH CTYJICHT O0OHAPYKUBAET 3HAHNE U TIOHMMAaHUE OCHOBHBIX TOJIOKEHUH Y4eOHOro MaTepraia, HO
U3J1araeT ero HemoJHO, HeMOCIEA0BaTEIbHO, TOMYCKACT HETOYHOCTH B ONPEACICHHE MOHATHIA, B IPUMCHEHUN 3HAHUN JUTS PEIICHUS
MpPaKTHYECKUX 3a/1ad, HE yMEET JI0Ka3aTeJIbHO 000CHOBATh CBOM CYXKIICHUS

«HeymoBIeTBOPUTEIBHOY - €CITU CTYJISHT UMEET pa3po3HEHHbIE, O0ECCUCTEMHBIC 3HAHHS, HE YMEET BBIIEIATh [NIABHOE U
BTOPOCTEIIEHHOE, IOMYCKAET ONIMOKHU B ONpeeNieHHE TIOHSITUH, NCKaXaeT UX CMBICT, OECTIOPSIIOYHO M HEYBEPEHHO HU3JIaraet
Martepua, He MOKET IPUMEHSTh 3HAHUS [UIS peLICHHS NPaKTHYSCKUX 3a/1a4; 3 MONHOE He3HaHHE M HETTOHNMAaHKE y4eOHOro
MaTepHala WiH 0TKa3 OTBEYaTh

3) Kpurepuu orieHKH 3alIUThI KypCOBOW pabOTHI B YCTHOM (hopme

«OTnu4HO» - paboTa CONEPKUT IPAMOTHO M3IIOKCHHYIO PacUeTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBHEM OLIMOOK B pacuerax,
JIOTHYHBIM 1 TIOCIIEA0BATENFHBIM H3JI0KEHHEM MaTepraia B TIOsICHUTENBHOHM 9acTh. [Ipn 3amure paboTH! CTYJEHT ITOKa3bIBaeT
riryOOKHe 3HaHUS BOIIPOCOB TEMBI; CBOOOIHO OIEPHUPYET PaCUETHBIMH JaHHBIMH; JIETKO OTBEYACT HA IIOCTABICHHBIE BOIIPOCHL.
«Xoporo» - paboTa COIEPKUT IPaMOTHO U3JIOKEHHYIO PacueTHYIO 0a3y, XapaKTepu3yeTcsi OTCYTCTBUEM OLIMOOK B pacuerax,
JIOTUYHBIM U TIOCIIEA0BATENFHBIM H3JI0KEHHEM MaTepralia B TIOsICHUTEIBHOHM 9acTh. [Ipn 3amure paboTHl CTYICHT IMOKa3hIBaeT
3HaHHS BOIIPOCOB TEMBI; 6€3 0COOBIX 3aTpyXHEHUH OTBEYAET Ha ITOCTABIEHHBIE BOIIPOCHL.

«Y 1OBJIETBOPUTEIILHO» - PabOTa CONEPIKHUT pacueTHyIo 0a3y, XapaKTepu3yeTcs HUIMYHEM OTIeIbHBIX OIHMOOK B pacuerax. [Ipu
3aIIUTE CTYACHT MPOSBIISICT HEYBEPEHHOCTb, TI0OKA3bIBAET Cllaboe 3HAHHE BOMPOCOB TEMBI, HE JA€T MOJHOT0, apTyMEHTHPOBAaHHOTO
OTBETA Ha 3aJaHHbIE BOIPOCHI.

«HeynoBnerBopuTensHO» - paboTa HE COAEPAKUT pacdeTHYIO 0a3y, HE OTBEUaeT TPEOOBAHUIM, H3TI0)KEHHBIM B METOJHYECKUX
yKa3aHMX, UMEET 3HAUNTeNIbHBIC OIIMOKY B pacuerax. [Ipu 3ammre cTyJeHT 3aTpyIHSETCS] OTBEYATh Ha IIOCTABICHHBIE BOIIPOCHI 110
TeMe, He 3HaeT TEOPHH BOIIPOCa, IIPU OTBETE JAOMYCKAeT CYIIECTBCHHBIC ONTHOKH.

4) Kputepuu 3amuThl KypcoBoi paboTHl B popMe TECTHPOBAHHUSL:

«Otnu4HO» - Moyuenue 6onee 90 % 0aJIIOB 10 TECTy NPH BHINOIHEHHH TECTa 32 PErIaMEHTHPOBAaHHOE BPEMSI

«Xoporioy - monmydenue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHN TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErJIaMEHTHPOBAHHOE BPEMs
«HeynosnerBopuTensHO» - noxydeHne Menee 50 % 0annoBs mo tecty

5) Kpurepun orieHKH 3K3aMeHa B yCTHOH (opme:

«OTAMYHOY - CTYNIEHT JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS, BIaleeT TEPMUHOIOTHEH, IeNaeT apryMEeHTHPOBaHHbIE
BBIBOJIBI M 0000IIEHNS, TPUBOANT IIPUMEPBI, IIOKa3bIBAET CBOOOIHOE BiIaJJCHHE MOHOJIOTHYECKOH PEUbio M CIIOCOOHOCTH OBICTPO
pcarnpoBaTb Ha YTOUHAIOIINEC BOIIPOCHI.

«XopowIoy - CTyIeHT JEMOHCTPUPYET IPOUHBIE TEOPETUYECKUE 3HAHUS, BIaIeeT TEPMUHOIOIUEH, JeIaeT apryMEHTUPOBAHHBIE
BBIBOJIBI M 00O0IIEHNS, TPUBOANT IPUMEPBI, HO IIPH 3TOM JEJIaeT HECYIIECTBEHHBIC OLINOKHU, KOTOPBIE OBICTPO UCIIPABISIET
CaMOCTOATECIJIBHO WX ITPU HE3HAUHUTCIHHON KOPPEKIHU ITPCIIOaAaBaATCICM.

«Y IOBIETBOPUTETHHOY» - CTYAEHT IEMOHCTPHUPYET HEITyOOKHE TEOPEeTHIECKIE 3HAHUS, TIPOSBIIsET ciabo copMHupoBaHHEIE
HaBBIKW aHAJIM3a SIBJICHUH U IponeccoB, HEAOCTATOYHOC YMCHHUEC 1€1aTh apryMEHTUPOBAHHBIC BBIBOJABI U MPUBOAUTL MTPUMEPHI,
TIOKa3bIBaeT HE JOCTATOYHO CBOOOIHOE BIIa/ICHUE TEPMHUHOJIOTHEH, JIOTHYHOCTBIO U MOCIIEI0BATEILHOCTBIO H3TI0XKEHHS, JIeIaeT
OIHI/I6KI/I, KOTOPBIC MOKET UCIIPABUTD TOJIBKO ITPU KOPPCKIHUU NNPCTIOAABATCIICM.

«HeynoBneTBopuTEIbHO» - CTYIEHT AEMOHCTPUPYET HE3HAHUE TEOPETUUECKUX OCHOB IIPEIMETA, HE yMeEeT JeaaTh
apryMEHTHPOBAHHbBIE BHIBOJBI U IPUBOJUTH IPUMEPHI, HE BIaJEEeT TEPMUHOIOTHEH, IIPOSIBISET OTCYTCTBHE JIOTHYHOCTH U
IOCJICAOBATCIIBHOCTBIO U3JIOXKCHU A, ACIaCT OH_H/I6KI/I, KOTOPBIC HEC MOXET UCIIPABUTDL JAXKE IMPU KOPPEKIHU ITPEIIOAaBaATCICM.

6) Kpurepuu orieHkH 3x3aMeHa B popMe KOMIBIOTEPHOTO TECTUPOBAHMUS:

«Otnu4HO - Moyuenue 6onee 90 % 0aJIIOB 10 TECTy NPH BHINOIHEHHH TECTa 32 PErIaMEHTHPOBAaHHOE BPEMSI

«Xoporioy - monmydernue ot 75 10 90 % 6aIoB 1O TECTY MPH BHITIOJIHEHHU TECTA 32 PETJIAMSHTHPOBAHHOE BPEMSI

«Y IOBIETBOPUTETBHOY - MoTydeHue ot 50 10 75 % 6ansoB 1o TeCTy MPH BBIIOTHEHHH TECTA 3a PErIaMEHTHPOBAHHOE BPEMs
«HeynosnerBoputensHO» - nodydeHne Menee 50 % 0annoBs Mo Tecty

6. YHAEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHUE

6.1. Pexomenayemas aurepatypa

6.1.1. OcHoBHas JIMTepaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue bubnuoreka UznarenbcTBO, rO1, 371. agpec




ABTOpBI, COCTaBUTEITH 3arnaBue

Bubanoreka M3parenscTBo, roa, 311. axpec

JI1.1 |KOcou= 10.C., Merannyprus xenesa: M.: UKII «AkanemkHura», 2007,
[MamkoB H.D. Y4eOHUuK
JI1.2 | JLW. 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 Ockom: 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
KypCOBOM 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
METAJUIOB U3 IIPUPOIHOTO
ceipbst': JIABOPATOPHBIM
IMPAKTUKYM
6.2. Ilepeuens pecypcoB HH(GOPMAIMOHHO-TEIEKOMMYHUKANMOHHOH ceTu «UHTEepHeT»
31 | Caiir HO HUTY "MUCuC" www.nf.misis.ru
32 |HDBb HUTY "MUCuC" www.elibrary.misis.ru
D3 | Poccuiickas Hay4dHas dIeKTPOHHAsS OMOIHOTEKA www.elibrary.ru
D4 | Canvas Ims.misis.ru
6.3 IlepeueHb MPOrpaMMHOro obecneveHus
I1.1 |AnruBupyc Kaspersky Endpoint Security s 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
6.4. IlepeueHb HHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Hasnauenne OcHanienne
210 VYuebnass  aymutopus  ana  3aHaATHi | Kommiekt ydeOHoi MeOenu Ha 44 MecT i 00ydaromuxcs,
JICKITAOHHOTO THIIA, MpakTHIeCKUX | | cTalMoHapHBI KOMIBIOTEp I MperojaBaTeis ¢
3aHATUHI BBIXOJIOM B WHTEPHET, MPOEKTOP, SKPaH HACTEHHBIH, JOCKa
ayJUTOpHAs MeJoBasi, BeO Kamepa, KOJIOHKH,
nuieH3nonHble  mporpamMbl - MS  Office, MS  Teams,
arTusupyc Dr.Web.
213 VYuebnas nabopatopus | Kommiuekr yueOHOH Mebenn Ha 16 MecT s 00ydaromuxcs,
"Marepuanosenesue"” JIocKa ayuTOpHas MeJnoBas, MHKPOCKOII
"MarepuasoBeneHue u texHonorus | metasorpapuyecknii METAM JIB-41, 6 mT., ycraHOBKa
KOHCTPYKIMOHHBIX MaTepUaioB" Ul ApOOJEHHS W WCHBITaHHS HAa TMPOYHOCTH PYAHBIX
MaTepHaJIOB C 2 KOKWIAMH JUI1 OTIMBKH OOpasloB W
THIIPABIMYECKIM TIpeccoM ¢ 2 mpecc-popmamu, Kamepa
CM3-U3-31S4C-CS (co mmnypom USB 3.0 u xoHTposiepoM
USB), num¢-ycTaHoBKa it 00pad0TKU METaJIIOB.
215 YyeOHas naboparopus "O6pabotka | Kommnekr  yuebHoit mebenum Ha 24  Mecra  aus

METaJIOB JaBjicHuEM"

06yqa}0mnxc;{, MAakeT IPOKATHOI'O CTaHa.




216 VYueOHas mabopaTopus KomrurekT ydeOHOI Mebenn Ha 12 MecT U 00yYarOIIIXCs,
1 cramuoHapHBIH KOMITBIOTEp, JIAOOPATOPHS TEIIOTEXHUKH
U TEPMOAWHAMMKH, J1aOOpaTOPHBIN CTEHA Ul HW3YYeHUS
NPUHIMIIOB 1Ipeo0pa3oBaHUsl M W3MEPEHUsl [1aBJICHUs,
pacxojia >KHKOCTH, BO3/LyXa, TOPEIKH HKEKIIUOHHBIE.

8. METOAUYECKHE YKA3AHUSA 1JIAA OBYYAIOIINXCA

J1s1 yCTIenmHOTo YCBOCHHUS TEOPETHIECKOT0 MaTepraa HeoOX0IMMO PEry IsIpHO ITOCEIaTh JICKIINH, IePEIUTHIBATE JICKITMOHHBIH
MaTtepua, 3HaUUTeNbHOe BHIMAaHHE yAeIATh CAMOCTOSTEIbHOMY H3Y4E€HHIO TUCIUTLIHHBL

ITporpamMmMa QMCUMILIMHBI BKJIIOYAET JEKIMOHHBIE, TPAKTHUYECKHE 3aHATHS U 1aO0paTOpHbIE 3aHATHU, BBIOIHEHHE KypCOBOH
paboTHI.

ITonroroBka K 3K3aMeHy 10 AUCLUILIMHE 3aK/II0YACTCA B U3Y4EHUU TEOPETUUECKOr0 MaTepraa 10 KOHCIIEKTaM JIEKIUi,
UCTOYHHMKAM OCHOBHOMH U JJOIOITHUTENBHOM IUTEPATYPBHI.

Yr0o0BI BaM OBLIO HHTEPECHEE M3YyUaTh METALTYPrHYECKHE JUCIUIUIMHBL, TIPOCIEKUBATh UX B3aHMOCBA3b C BaIlleH
CTIEI[HATBHOCTHIO, HEOOXOANMO MTOCTOSHHO PACIIHPSTH CBOH KPyro3op, B 4eM OOJIBIIYI0 IIOMOIIb MOXKET OKa3aTh MepHOIIMIecKast
nuTeparypa: xKypHaisl «3BecTus By30B. UepHas MeTalTyprusy, «Metammypr» u «CTanby.

PexomeHmaImy 1Mo 0CBOSHMIO TUCIUIUIMHEI B TUCTAHIIMOHHON (opMe TTOCPECTBOM 3IIEKTPOHHOH HH(OPMAITOHHO-
obpasoBarensHoii cpenst HUTY «MUCuC» (OUOC), uacTsio KOTOPOIt HEMOCPEACTBEHHO NMPEAHA3HAYSHHOH IS OCYIIECTBICHUSL
00pa3oBaTenbHOro mpoliecca ABIsIeTcs DIeKTPOHHBINH 00pa3oBaTenbHbIi pecypc LMS Canvas.

LMS Canvas ucrions3yercst IpeUMyIECTBEHHO ISl ACHHXPOHHOTO B3aHMOJICHCTBHS MEXY yIaCTHUKAMH 00pa30BaTeIbHOTO
Tpolecca ocpeAcTBoM cetu «HTepHeT.

Yrto6s! 3¢ GeKTUBHO UCTIONB30BaTh Bo3MOokHOCTH LMS Canvas, a COOTBETCTBEHHO U yCIEUTHO OCBOUTD AUCHHUILTHHY, HYKHO!

1) 3aperucTpupoBaThest Ha Kype, Ul 4ero cIeayeT MepeiTH Mo CChUIKE, BBIIaBaeMOH COTpYJHUKAMH JeKaHaTa M
npenoasateneM. JIOTHH ¥ Tapoib I PETUCTPALUH U padoTe C KypCOM COBIaaeT C JIOTHHOM U ITapojieM OT JMYHOTO KaOMHeTa
HUTY MUCuC;

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

3)B pyOpuxe «Momynm», 3aX0/s1 B COOTBETCTBYIOIINE Pa3/Ielibl H3ydaTh yIeOHbIC MaTepHaIbl, pa3MeEIIeHHbIE IpernofaBarenem. B
T.4. HOJIb30BATHCS JIMTEPATY PO, PEKOMEH/IOBAaHHOM MpernoaaBaTesieM, IIepexo/is Mo CChUIKaM;

4)B pyopuke «bubimorexa» BO3MOXKHO HOIOUPATh [UIS BBIIOITHEHUS TUCbMEHHBIX paboT (KOHTPOJIBHEIE, JOMAITHUE PaOOTEHI,
KypCOBBIE pabOTHI/TIPOEKTHI) JTUTEpaTypy, pasmemmennyo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHusD) Hy’KHO O3HAKOMHTECS C COJCPKaHNEeM 3aIaHMs K MMCBMEHHOH padoTe, CpOKaMHU cAadH, KpUTCPUIMH
OLIEHKH. B ycTaHOBIEHHBIE CPOKHU BBIIONHUTE paboTy(bl), MOATPY3UTH 311€Ch XKe AJs NpoBepku. Ecnu paboTa coaepKUT pUcyHKH,
(hopMyJIBI, TO C IENBIO COXpaHEHU (OPMATUPOBAHUS €€ HY)KHO TOATpYkath B pdf popmate.

Pabora, moarpy»xaemas Ayt IPOBEPKH, TOJDKHA:

- COZIepIKaTh BCE CTPYKTYPHBIE HJIEMEHTbI: TUTYJILHBIN JILCT, BBEJICHUE, OCHOBHYIO YaCTb, 3aK/II0YEHNE, CIUCOK MCTOYHUKOB,
MPUIIOKEHUS (TIPH HEOOXOJUMOCTH);

- OBITH 0(hOpMIIEHA B COOTBETCTBHH C TPEOOBAHHSIMHU.

[IpenonaBarens B TeYEHHE YCTAHOBICHHOTO CpoKa (He Ooiee IecsTu AHeH) mpoBepseT paboTy U pa3MeInaeT B KOMMEHTapHUsIX K
3a/IaHUIO PELIeH3MI0. B Hell OH yKa3bIBaeT Kak MOJIOKUTENILHBIC CTOPOHBI paboThI, Tak 3aMedyanus. [Ipy HaauunK B pereH3nu
3aMe4aHHi U pEeKOMEHIallUi, Hy>KHO BHECTH IIONPaBKU B pabOTy, HOATPY3HUTh €€ 3aHOBO [UIS TOBTOPHOH mpoBepkH. [1pu aTom
Ba)KHO CIIEANUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX JTOIDKHO OBITH BBITIOHEHO 3aaHue. [Ipi HapyIIeHHH CPOKOB, yKa3aHHBIX
HperoiaBaTeeM BO3MOXKHOCTb IOATPY3UTh paboTy OCcTaeTcs, HO CHCTEMA BBIBOJIUT COOOIIEHHE O HapyLIeHH! CpokoB. ITo
OKOHYaHUM CEMECTpa MOATPY3UTh paboTy HE MOIydUTCs;

6)B pyOprKke « TecTsD IPOMTH TeCTOBEIE 3a/IaHNsI, OCBOMB COOTBETCTBYIOIINI MaTepHal, pa3MeNIeHHEIH B pyOoprke « Moy,
7)B pyOpuke «OLEHKI» OTCIEKHUBAThH CBOIO yCIIEBAEMOCTb;

8)B pyOpuke «OOBsABICHUS» YUTATh OOBSBICHUS, pa3MelaeMble IpernoiaBaTesieM, 1aBaTb 00paTHYIO CBA3b;

9)B pyOpuke «O6Cyx)IEHHI» CO3/1aBaTh OOCYKIECHUS U yIacTBOBATh B HUX (0OCY’KIAIOTCs OOIIME MOMEHTHI, BHI3BIBAIOIIIE
BOIIPOCHI Y OOIBIMMHCTBA TPymITsl). JlJaHHAs pyOpHKa TakKe MOXKET OBITh MCIIONb30BaHa IS B3ANMHON IIPOBEPKH;

10)IposBIATE PETyNApHYIO aKTUBHOCTD Ha Kypce.

[TpenMy1ecTBEHHO JJIsi CHHXPOHHOT'O B3aUMOZICHCTBUS MEX/y y4aCTHUKaMH 00pa30BaTeIbHOrO MpOoLiecca OCPEACTBOM CETH
«MHTepHeT» HCIONB3yeTcs cucteMa BuaeokoHpeperncss3u Microsoft Teams (MS Teams) i Zoom. BapuaHT mcnonb3yemMoit
cucremsl BKC ykaspiBaet npenogaBaTtens. UTOOB! TOTHOIIEHHO HCIIONB30BATH €70 BO3MOXKHOCTH HYXKHO YCTAHOBUTH IPHIIOXKEHHE
BKC Ha nepconanbHbIil KoMIboTep u/win TeaedoH. CTapocTaM HYKHO co3aarh rpymnmny B MS Teams uiiu HONy4YHTh
WACHTU(PHUKAIMOHHBIA HOMep KoH(pepeHuu B Zoom. Cuctema BKC mo3sosnser:

- CITyIIaTh JICKINHY;

- paboTaTh HA MPAKTUYECKUX 3aHATUSAX;

- OBITB Ha CBSI3H C NPEIOJaBaTEeNIeM, 33/1aBasi My BOIPOCHI MIIM OTBEYAs Ha €I0 BOIPOCHI B 00IIEM YaTe.

ITpu mpoBeneHNH 3aHATHH B TUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCeraa paboTaTh ¢ BKIIOUCHHON KaMepoit.
HckmogeHne — eciii MPenoAaBaTellb MOMPOCUT OTKIIOUNTE KaMephl 1 MUKPO(OHEI B CBSI3H ¢ Oonpmmmu nomexamu. Ha aBatapkax
JIOJDKHBI OBITh UCKITIOUUTENBHO J1eNI0BbIe (OTO.




