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1. HEJIX OCBOEHUA

1.1 | I3y4nTh OCHOBHBIE MHHEPAIIBI JKEJIE3HBIX U MAapTaHIIEBBIX Py, COCOOBI MX IPOOJICHNS, N3METBUCHUS 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 OBPA3OBATEJIbHOM ITPOT'PAMMBbI

biox OII: b1.B.JIB.02

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4aroLerocs:

2.1.1 Be3omacHOCTE JKU3HEACATEIEHOCTH

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
KOMIIETEHIIUAMHA

IK-2: CnocoGeH pa3padaTbIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYdeHUS YePHBIX METAJLIOB, OCYIIECTBIATH KOHTPOJb HX
BBHINOJIHEHHSI M Pa3padaThIBaTh PeKOMEHIAINH 10 MPeAYNPeKIeHHIO H YCTPaHEeHHIO Ae(heKTHOCTH NMPOTYyKIINH

3HaTh:

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

IIK-6: Cnoco6en 060CHOBAaHHO BHIOMPATH M UCNOJIb30BATh HOBbIE HU(POBbIE TEXHOJIOTHH /IJISl OBBIIIEHUS
3($eKTHBHOCTH NMPOIECCOB MOTYIeHHST YEPHBIX METALIOB

3HaTh:

ITK-6-31 Bo3MoxHOCTH II(PPOBBIX TEXHOJIOTHIA ¥ COCOOBI MX MPUMEHEHUS TS aHAIN3a (P PEKTUBHOCTH MPOLIECCOB
MPOU3BOICTBA YyTyHA

IIK-5: CniocodeH onpeaeasiTh TEXHUKO-I)KOHOMUYECKHE MOKA3aTeIU MPOLECcCOB MOJY4YeHHs YePHbIX METAJLI0B, IPOBOIUTH
aHaJu3 3G (PEeKTHBHOCTH TEXHOJIOITHYECKHUX IIPOLECCOB IIPOM3BOACTBA YEPHBIX MEeTAJIOB H Pa3padaThIBaTh NPeI0KEeHUSsI
MO0 MX COBEPIIEHCTBOBAHUIO

3HaThb:

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

IK-1: Cnocoben OCYIIECTBJIATH TEXHOJIOINYECKHNE MPOUECCHI MO MOJYIEHUI0 Y€PHBIX METAJIJIOB, OICHUBATH PUCKH U
onpeaeJasaTb Mepsbl 110 o0ecne4eHnI0 HX 0e30MaACHOCTH

3HaTh:

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

IK-5: CnocoGeH onmpeaessiTh TEXHHKO-DKOHOMHYECKHE MOKA3aTeJH MPOLECCOB MOJTy4eHHsI YePHbIX MeTAJI0B, IPOBOANTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEJI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Ymern:

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

IIK-2: Cnnoco0eH pa3padaTbiBaTh TeXHOJIOTHYECKHE MPOLECCh] MOJYy4eHUs YePHBIX MeTAJIJIOB, OCYLIECTBJISATh KOHTPOJIb MX
BBINOJIHEHHUS U pa3paldaThIBAaTh PeKOMeHAIMH 110 NPeAYNpPe:KAeHHIO U YCTPAHeHHI0 Ae(eKTHOCTH NPOAYKIUU




YMmerb:

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

IK-6: CnocoGeH 060CHOBAHHO BHIOUPATH W MCII0JIH30BATh HOBbIE HU(PPOBbIE TEXHOJIOTHH /ISl TOBBILICHUS
3¢ eKTHBHOCTH MPOLECCOB MOJIYIeHHS YePHBIX METAJJIOB

YMmerb:

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

IK-1: CnocoGeH ocyecTBJIATh TEXHOJIOTHYECKHUE MPOIECCHI MO MOTYIeHUI0 YePHBIX METAJI0B, OIIEHHBATH PUCKH H
onpeneqAaTh Mepbl M0 00ecrnevyeHn 0 UX 0e30MacCHOCTH

YMmerhb:

ITK-1-Y1 OcymecTBIsATh TEXHOIOTHISCKHUI TIPOIECC MPOU3BOACTBA KUAKOH CTAJIH C y4ETOM OCOOCHHOCTEH 000pyIOBaHHS U
TpeOOBaHMIA K KAYeCTBY TPOTYKIIHU

IIK-6: CnnocodeH 060CHOBAaHHO BHIOMPATH U UCNIOJIb30BAaTh HOBbIE HU(POBbIE TEXHOJIOTHH /IJIS1 OBBIIIEHHUS
3($eKTHBHOCTH MPOLECCOB MOJTYyYeHUS YePHBIX METAJIOB

Baanernb:

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

ITIK-1: Cnoco0eH ocylecTBIATh TEXHOJIOTHYECKHe NPOLECChI 110 MOJIY4eHHI0 YePHbIX METAJIJIOB, OLICHUBATh PUCKHU U
omnpesieATh Mephl 10 o0ecneYyeHHI0 HX 0e30NMACHOCTH

Baanernb:

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

IK-2: Cnocoden pa3paﬁaTMBaTb TEXHOJOTHYECKHUE MPOLECCHI MOJTYYCHUS YE€EPHBIX METALTIOB, OCYHICCTBJAATHL KOHTPOJIb UX
BbINOJIHCHUSA U pa3pa6aT]:IBaTb PEKOMEHAAINHU 10 NPEAYNPEKICHUI0O U YCTPAHECHUIO Heq)eKTHOCTl/I NPOAYKIIUH

Baagern:

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

IK-5: CnocoGeH ompeessiTh TEXHHKO-IKOHOMHYECKHE MOKA3aTeJH MPOLECCOB MOJTyYeHHsI YePHbIX MeTaJI0B, IPOBOANTH
aHaau3 3G PeKTHBHOCTH TEXHOJOTHYECKHX MPOIECCOB MPON3BOICTBA YePHBIX METAIOB H Pa3padaThIBaTh MPEJI0KEHHS
MO MX COBEPIIEHCTBOBAHUIO

Baanernb:

ITK-5-B1 Metonamu BEIOOpa pariOHANBHBIX CIIOCOOOB MPOMU3BOJICTBA YyTYHA C YIETOM PELICHHS 33/1a4 SHEPro- H
pecypcocOepekeHns, 1 OXpaHBI OKPYKAIOIIEH Cpeb

4. CTPYKTYPA U COJAEP)KXAHHUE

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

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

1.2 CxeMbl COBPEMEHHBIX
MPOLIECCOB IKCTPAKIIMI
YEPHBIX METaJUIOB.
IMToxroToBka *xene30pyAHOTO
ceIpbs. [lpobieHue,
U3MeEJNIbUCHHUE, IPOXOYCHHUE
Marepuano. OborameHue
JKETIe30PYAHOTO CHIPHS.
/Jlex/




1.2 W3zyuenue Tem: [K-5-31 [IK-5- J1.1
Pecypco-3konornueckue V1IIK-5-B1 JI1.2J12.1J13.
MIPOTHO3BI PA3BUTHS YEPHOU [K-1-31 TIK-1- 2
METaJLULypIruu. VI1IIK-1-B1 3122093
Oo6orarieHue ene3opyIHoro 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
XKuAKo(a3HOE CIICKaHUE.
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 )Keae3HbIX 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 ChIPbS 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

JKeNe30pYAHOr0 ChIpbst /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 IPOU3BOJCTBA
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
JKeNe30pyAHbIX 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
JKEJIE30PY AHBIX VI1IIK-1-B1
6pukeros /Cp/ [IK-2-31 [IK-2-

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

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

6.2 MarepnanocOepexeHue u
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
9HEProcOCPEIKCHN. 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 pa3inoxeHue 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 K€Jle3a TBEPIbIM
yriepoaoM. Peakus
ra3u(UKanuy yrieposa.
IIpsimoe u HenpsMoe
BOCCTAHOBJIEHUE B IOMEHHOU
neyu.

7.4 BoccraHoBIieHUE
KPEMHUS 1 MOTyIeHUE
JUTEHHBIX YYTYHOB U
dbeppocunuIysl.

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

BoccTaHoBieHUs. /JIek/

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

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

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

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

Ha SHEepro3aTpaTsl B

JIOMEHHOM TeYH.

/Cp/

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

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

Pa3gen 8. ®opmupoBanue
YyryHa W OLI1aKa




8.1

8.1 Hayrnepoxxusanue
JKere3za u (POpMUPOBAHUE
yyryHa. KauectBo uyryHa.
dopmMupoBaHHE HJIAKA.
[IepBuunsle,
IIPOMEXYTOUYHbIE U KOHEUHbIE
[UIAKH.

8.2 CpoiicTBa IILTaKOB.
BnusiHue 1U1akoBOro peskuma
Ha TIOKa3aTelld JOMEHHON
TUTaBKH U KaU€CTBO UyTYHA.
Yrunuzanus 1akos.

8.3 TloBeneHue cepsl B
JIOMEHHOM TeYH.
TepMoanHaMHKa U KHHETHUKA
necynbpypanuy 4yryHa.
VYnpasneHue rnoseeHueM
cepbl B JIOMEHHOM MeYH.
/Jlex/

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

JIL 12, 1J13.
2
09135293

8.2

Uzyuenue tem:

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

/Cp/

10

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

JI1.LJI2. 1J13.
2
0135233

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

9.1

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

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

9.3 JIBM>KeHNE MaTEpUaNOB U
ra30B B IIaXTHBIX [IEYaXx.
3aKOHOMEPHOCTH JIBIKECHHS
ra30B B CJI0€ KyCKOBBIX
MaTepuaoB.

9.4 PacnipenenieHue MUXTHI B
MY U yTpaBIICHHE
JIBIDKCHHEM ra30BOr0 MOTOKA.
IToBBIIICHHOE TABJICHUE
ra3oB B pabodemM
MIpocTpaHcTBe. JBUKeHHE
pacIuiaBoB.

/JTex/

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

JILJI2.1J13.
2
0122033




9.2

Nzyuenue Tem:

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

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

9.3 JIBM>KeHNUE MAaTEpUaIOB U
ra30B B IIaXTHBIX IT€Yax.
3aKOHOMEPHOCTH JBMXKEHUS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE

JBUKCHHUCM I'a30BOI'0 ITOTOKA.

IToBrIIIEHHOE HaBIECHUE
ra3oB B pabouem
MpoCTpaHcTBe. JBHKeHHE
pacIiaBoB.

/Cp/

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

JIL 12, 1J13.
2
09135293

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

10.1

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

10.3 BayBanue
YTIIEPOCOISPIKAIIIX
J100aBOK B TOPH TI€YH.

10.4 ®opmupoBanue
BBIOPOCOB B JIOMEHHOM ITEUH.
/JTex/

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

JI1.1J12.1J13.
2
0132233

10.2

N3zyuenue tem:

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

/Cp/

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

JI1.1J12.1J13.
2
0132293

Paznea 11. Konerpykuus u
000py10BaHUE TOMEHHbIX
neveii M HeX0B




11.1 11.1 YcTpoiicTBO TOMEHHBIX 1 TIK-5-31 IIK-1- | JI1.1J12.1J13.
nieveid. JInTeiHbli ABOD. 31 I1K-2-31 2
Pynuelit nBop. I1K-6-31 0130233
11.2 Tlogaya nyThs 1
KOHCTPYKLUH
BOJIOHArpeBaTenei.
11.3 OuuncTka JOMEHHOTO
raza. Tpancnopt uyryHa u
nuiaka. PaznuBounsle
MaIlHBI.
/JTex/
11.2 N3yyeHue komnexun 1 TIK-5-Y1IIK-5 | JI1.1J12.1J13. P4,P3,P
00pas1oB CHIPhIX MaTEPUAIOB -BI TIK-1-Y1 2 2,P1
U IPOJYKTOB JOMEHHOM [IK-1-B1 IIK-2 213233
rutaBku /J1a6/ -Y1IIK-2-B1
[K-6-Y1 [IK-6
-Bl
11.3 Uzyuenue Tem: 9 [IK-5-31 [1K-5- | JIT.1JI2.1J13.
Opranuzanus JOMEHHOU V1IIK-5-B1 2
IJ1aBKU. MaremaTuieckoe TK-1-31 TIK-1- 213233
OIMKCaHUE JJOMEHHOI'O V1IIK-1-B1
Mporecca U KOMIbIOTEPHOE [K-2-31 I1K-2-
YIIPABIEHHUE MIPOLECCOM. VI1IIK-2-Bl
/Cp/ TIK-6-31 I1K-6-
V1IIK-6-B1
11.4  |Pacuer npoduis foMeHHON 2 IMK-5-31 IIK-5- | JI1.1JI2.1J13. P7
nieun /TIp/ V1 TIIK-1-31 2
[K-1-Y1 IIK-2 213233
-31 TIK-2-V1
[TK-6-31 I1K-6-
Vi
11.5 Brinonnenue kypcoBoit 15 TIK-5-31 [IK-5- | JI1.1J12.1J13. P1,P2,P
pa6otsr /Cp/ V1 TIIK-5-B1 2 3,P4,P6,
MK-1-31 TIK-1- 213233 P5,P7
VI1TIK-1-B1
IIK-2-31 [IK-2-
V1IIK-2-B1
TTK-6-31 IIK-6-
V1T1IK-6-B1
Pa3gen 12. Texnosnorust u
odopy1oBaHue
BHEIOMEHHOTO0 MOJIy4eHUsl
YyryHa W ’kejie3a
12.1 7.1 Harpes u pa3znoxeHue 1 TIK-5-31 [IK-1- | JI1.1J12.1J13.
KOMITOHEHTOB IIMXTHI. 31 [IK-2-31 2
D HeKTUBHOCTH MPOTLTABKH [TK-6-31 213233

OKYCKOBaHHBIX MaTepHaJIOB.
7.2 TepmoguHamMuKa
BOCCTaHOBJIEHHS JKeJle3a U3
OKCHJIOB M CIIOXKHBIX
COEIMHEHNN MOHOOKCHIOM
YIIIepo/a U BOJOPOJIOM.

7.3 BoccraHoBicHUE
OKCHJIOB K€JIe3a TBEPIbIM
yraepoaoM. Peakiust
ra3u(uKanuy yrieposa.
IIpsimoe u HenpsMoe
BOCCTAaHOBJICHHUE B JJOMCHHON
TEYH.

7.4 BoccTaHOBJICHUE
KPEMHHUS 1 MTOTyIeHUE
JIUTEHHBIX YYTYHOB U
heppocuuIyst.

/J1ex/




12.2  |HW3ydeHue Tem: 10 [K-5-31 [IK-5- J1.1
IMupodopHoCcTh V1T1IK-5-B1 JI1.2J12.1J13.
CBEKEBOCCTAHOBJICHHOI'O I1K-1-31 IIK-1- 2
JKelie3a U METOJIbI e V1IIK-1-B1 D13233
nofasneHus. CBapuBaeMoCTh T1IK-2-31 I1K-2-

DK00aIaHChI IPOIIECCOB V1IIK-2-B1
METAJUTYpPIHH JKeTe3a. T1K-6-31 I1IK-6-
AHanu3 YHEPreTHYECKUX V1 IIK-6-B1
MaTepHUabHBIX 3aTpPaT.

BBIOPOCHI B OKPYIKaIOIIYIO

cpeny.

/Cp/

12.3 IToaroroBka K 3amure 15 T1IK-5-31 IIK-5- | JI1.1J12.1J13.

KypcoBoii pabotsr /Cp/ VY1 IIK-5-B1 1J13.2
TIK-1-31 IIK-1- D152533
V1IIK-1-B1
[1K-2-31 IIK-2-
V1IIK-2-B1
TIK-6-31 I1K-6-
V1 IIK-6-B1
12.4 | 3ammra KypcoBoi 4 [TK-5-31 T1K-5- | JIT.1JI2.1J13. KM1
paboter /KP/ V1IIK-1-31 1J13.2
TIK-1-Y1 IIK-2 D132533
-31 [IK-2-VY1
[1K-6-31 ITIK-6-
Vi
12.5 |IloaroroBka k 3x3ameny /Cp/ 20 TIK-5-31 [IK-5- J1.1
V1 IIK-5-B1 JI1.2J12.1J13.
IIK-1-31 IIK-1- 2
V1IIK-1-Bl D15253
TIK-2-31 IIK-2-
V1IIK-2-B1
I1K-6-31 ITK-6-
V1IIK-6-B1

12.6 | Dx3aMeH MO AUCIHILIIHHE 5 IIK-5-31 [IK-5- J1.1 P1,P2,P
"Teopust U TEXHOJIOTHSI V1T1IK-5-B1 JI1.2J12.1J13. 3,P4,P5,
OKYCKOBaHHUS CBIPbS U [TK-1-31 IIK-1- 1J13.2 P6,P7
JIOMEHHOT'O V1IIK-1-Bl D132533
npousBoacTBa" /Ik3aMeH/ T1IK-2-31 IIK-2-

V1IIK-2-B1
I1K-6-31 I1K-6-

V1TIIK-6-B1




