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®DopMBbl KOHTPOJIA Ha Kypcax:

9K3aMeH 3
KypcoBasi paboTa 3



1. HEJIX OCBOEHUSA

1.1 | I3y4nuTh OCHOBHBIE MHHEPAIIBI JKEJIE3HBIX U MAapTaHIIEBBIX Py, CIOCOOBI UX IPOOJICHNS, N3METBUCHUS 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 OBPA3OBATEJIbHOM ITPOT' PAMMbI

biox OII: b1.B.JIB.02

2.1 TpeGoBanus k HpeHBaIPHTeJ]LHOﬁ NOAT0TOBKE 00y4aloLerocs:

2.1.1 |IlepconanpHast 3¢)(HEeKTUBHOCTD

2.2 Jucuuniannbl (MOIY/IHM) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeniniecTByoIIee:

221 l'ocynapcTBeHHas UTOroBasi arrecTanus

2.2.2 | Aucuuruiuael nio Beidopy b1.B.JIB.2

2.2.3 | Aucuumnussl no Beidopy b1.B.JIB.3

2.2.4 | Aucuumnussl o BeiOopy b1.B.JIB.4

2.2.5 | Auctumuiussl o Beidbopy b1.B.JIB.5

2.2.6 | Aucrumuuasl o Beidoopy b1.B.J1B.6

2.2.7 |JlureiiHoe NPOU3BOICTBO

2.2.8 | OCHOBBI CcTaJICIIaBUIBHOTO POU3BOJICTBA

2.2.9 | CoBpemMeHHbIE METOBI TOTYYECHHS BHICOKOKaYECTBEHHBIX CTAJIEH U CIIJIAaBOB

2.2.10 | CnoenmanabHbIe CTAIH

2.2.11 |Teopus u TEXHOJOTHS MEPETLIABHBIX MPOLIECCOB

2.2.12 | Teopust 1 TEXHOJIOTHUS IPOU3BOJCTBA CTAIN

2.2.13 | DxoHOMUKA

2.2.14 | DiekTpoMeTaTyprus CTaiu U GpeppocIuiaBoB

2.2.15 |IlpenmumiioMHas MPaKTHUKA JUIS BEITOJIHEHHMS BBITYCKHON KBaTH()UKAIIMOHHOH PabOTHI

2.2.16 |PaznuBKa M KpUCTAJUIA3ALMS CTAIH

2.2.17 | Teopus ¥ TEXHOJOTHS PA3IUBKU CTAJIN

3. PE3YJIbTATBI OBYYEHUS IO JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMHU
KOMIIETEHIIUSAMH

YK-11.1: Cnioco0HOCTH YNIPaBaAATH cBoeil MPo¢ecCHOHAIBLHOM AeATeJbHOCTHI0 MU MPOEKTAMHU B COOTBETCTBYIOLIEH
npodeccHoHAIBLHOI cdepe, OpaTh HA ce0sI 0TBETCTBEHHOCTH 32 PUHSITHE PelleHn i

3HaTh:

YK-11.1-31 Teopernueckne OCHOBBI M IPAKTUIECKHE OCOOCHHOCTH (DYHKITHOHUPOBAHHS TEXHOJIOTHIECKHUX MIPOIECCOB
METaJTypri4ecKOro HalpaBJIeHHUsI.

IICK-1: CnocodHocTh AHAJIU3UPOBATH U COBEPIICHCTBOBATH TEXHOJOTHYECKHUE MMPOLHECCHI IKCTPAKIIUYA Y€PHBIX METAJIJIOB
U3 MPUPOAHOI0 CHIPbJ U TEXHOTCHHBIX 0TX010B METAJUIYPIrUH41€CKOro nmpou3BoacrBa

3HaTh:

TICK-1-31 ocHOBBI IPOU3BOACTBA TyTyHA, CTATH, IIBETHBIX METAJIOB;
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX U (HU3UKOXUMUYECKHX MTPOLIECCOB METAILTYprUueCKOro Mpor3BOACTBA;
OCHOBBI ITPOM3BOJICTBA IIPOKATHOH MPOTYKINH, BHIBI IPUMEHAEMOT0 000PYIOBaHHS.

IIK-3.1: Cnioco0HOCTH OCYIECTBJIATH U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIECCHl B METAJJIYPIUH U
MaTepuanoodpadoTke

3HaTb:

ITK-3.1-31 OCHOBHBIE TEXHOJIOTUIESCKUE MPOIECCHI B METALTYPTUH U MaTepUaniooopadoTKe.

YK-11.1: Crioco0HOCTH YNpPaBAATH cBoeil MPo¢ecCHOHAIBLHOM 1eATeJbHOCTHI0 MU MPOEKTAMHU B COOTBETCTBYIOLIEH
npogeccuoHaJIbLHOM cepe, 6paTh Ha ceOs1 OTBETCTBEHHOCTD 32 NPUHATHE PelleHu i

Ymerb:

YK-11.1-Y1 coderars TeopeTHIeCKHE OCHOBEI 1 OCOOCHHOCTH IIPAKTHIECKOTO UCIIOH30BAHNS OCHOBHBIX TEXHOJIOTHH
METaJLTypIrHH.

IICK-1: CnocodHOCTH AHAJIU3UPOBATH U COBEPIICHCTBOBATL TEXHOJOTHYECKHUE MMPOLHECCHI IKCTPAKIIUMA Y€PHBIX METAJIJIOB
U3 MPUPOAHOTO CBIPbA U TEXHOTCHHBIX 0TX0/10B META/LIYPIrU1€CKOIr0 NIpOu3BOACTBA

YMmerb:




[ICK-1-V1 oleHUBaTh TEXHHYECKOE COCTOSHIE U aHANN3UPOBATH YCIOBUS M PEKUMBI PAOOTHI METAITYPIrHYEeCKIX MAIIUH U
arperaTos;
MPUMEHSTH IIPOrpaMMHOE 0OeCTIedeHHe IS peNIeHIs THITOBBIX 3a11ad;

IIK-3.1: Cnioco0HOCTH OCYIIECTBJIATH U KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOIECCHl B METAJJIYPIUH U
MaTepuanoodpadoTke

Ymern:

ITK-3.1-Y1 ocyniecTBIATh TEXHOJIOTHYECKUE MPOIIECCH B METAIUTYPIHH U MaTepraioo0paboTke

YK-11.1: Crioco0HOCTH YNIpPaBJaAThH cBoeil MPo¢ecCHOHAIBLHOM 1eATeJbHOCTHI0 MU MPOEKTAMHU B COOTBETCTBYIOLIEH
npodgeccuoHaJILHOM cepe, OpaTh Ha ceOs1 OTBETCTBEHHOCTD 32 NPUHATHE PelleHu i

Baanernb:

VYK-11.1-B1 HaBBIKaMK aHANN3a TPAKTHUECKUX OCOOEHHOCTEH pPa3paOOTKH IMEePCHEKTHBHBIX METAJUTYPrHYECKUX TEXHOJIOTHI.

IICK-1: CnocodHOCTD AHAJIU3UPOBATH U COBEPIICHCTBOBATH TEXHOJOTHYECKHUE MMPOLHECCHI IKCTPAKIUUA Y€PHBIX METAJIJIOB
U3 NPUPOAHOIO CBIPbA U TEXHOTCHHBIX 0TX010B META/LIYPIrU1€CKOI0 MMPpOU3BOACTBA

Baanernb:

TICK-1-B1 meronamu aHamm3a TEXHOJIOTHYECKHUX TTPOLIECCOB.

IK-3.1: CiocoGHOCTH OCYIIECTBJISTh H KOPPEKTHPOBATH TEXHOJIOTHYECKHE MPOLECCHl B METAJUTYPTHU 1
MaTepuagoodpadoTke

Baagern:

[IK-3.1-B1 npuemamu ocyIecTBiIeHUs 1 KOPPEKTUPOBKU TEXHOIOTHUECKUX MPOLECCOB B METAJUTYPTUU U MaTepHaIoo0paboTKe

4. CTPYKTYPA U COOEP)KAHUE

Boimoan
sieMble
padoThI

Kox Yacos

3aHATHSA

HanmeHnoBaHue pa3iesioB
TeM /BMJ 3aHATHS/

Cemectp
/ Kypce

®opmMupyeMbIe
HHIMKATOPBI
KOMIIeTeHI N

Jlntepatypa
H 3L
pecypchl

IIpumeuanne KM

Pa3nen 1. Poas npoueccos
IKCTPAKIUH YE€PHBIX
MeTaJJIOB B COBpPeMeHHOi
MeTaJLTYpruu

IK-3.1-31 J1.1
[ICK-1-31 VK- | JI1.2J12.1J13.
11.1-31 2
013233

1.1 1.1 PecypcHas 6a3a yepHoii 3 1
MeTautypruu. UepHele
MeTaiibl. OCHOBHBIE
HaTpaBJICHHs SKCTPAKLIUU
YepHbIX MeTaloB. Pecypco-
HKOJIOTHYECKHE MTPOTHO3BI
pa3BUTHs YEPHOI
METaJUTypIHH.

1.2 CxeMbl COBPEMEHHBIX
MPOIIECCOB 3KCTPAKIIHH
YepHBIX METaJJIOB.
IToaroroBka >kene3opyaHOro
ceIpbsl. JIpobnenue,
U3MeIbUCHUE, TPOXOUCHUE
Marepuano. OboraiieHue
KEIIe30PYIHOTO CHIPBSI.
/JTex/

1.2 N3zyuenue tem: 3 10 IK-3.1-31 TIK- J1.1

Pecypco-3konoruieckue
TIPOTHO3HI Pa3BUTHSI YEPHOM
METaJITypryu.

OborarieHne >xene30pyJHOro
chIpbs (0ocoOeHHOCTH
MarHUTHOTO O0OTaIeHHUS
pyn).

/Cp/

3.1-Y1IIK-3.1-
B1 IICK-1-31
IICK-1-¥1
I1CK-1-B1 VK-
11.1-31 VK-
11.1-Y1 VK-
11.1-Bl

JI1.2J12.1J13.
2
010233

Pa3nen 2. Teoperuueckue
OCHOBBI OKYCKOBAHMA
TMPUPOJIHOTO U
TeXHOTeHHOI'0 ChIPbSI




2.1

2.1 TpeboBaHus K
OKYCKOBaHHOMY IIPOIYKTY.
OCHOBBI ()OPMHPOBAHUS
OKYCKOBAHHOTO CBIpBSI.
OKHUCIUTENBHO-
BOCCTaHOBHTEIILHBIC
Mpo1ecchl. XUMHYECKHE
peakIy B TBEpAOH dase.
2.2 OCHOBBI CHIEKaHUS
JICIIEPCHBIX MaTepHaJIOB.
Tsepaodasnoe u
JKUIKO(a3HOe CIIeKaHue.
OCHOBBI TEOPHH CIIOCBBIX
TIPOLIECCOB.

2.3 T'opeHHe TOIIMBA.
PacrmiaBnenue mmxThl U
KPHUCTAJUTU3aINs pacIliaBa.
/JTex/

IK-3.1-31
IICK-1-31 VK-
11.1-31

JI1.1J12.1J13.

2
01030233

2.2

Pacuer nokazarenei
obaraicHus KeJIe3HbIX
pya /Tp/

IK-3.1-V1
IICK-1-¥1 VK-
11.1-V1

JI1.1J12.1J13.

1J13.2
01030233

P5,P6,P

23

Nzyuenue tem:

OCHOBBI (hOPMHUPOBAHUS
OKYCKOBAHHOT'O CBIpBSI.
OKHUCIUTENBHO-
BOCCTAHOBHTEIIFHEIC
rpouecchl. XMMUUECKHE
peaxkunu B TBEpIOH dasze.
PacruiaBnenue muxTel 1
KPHCTAJUTH3aNNs pacIliaBa.

/Cp/

10

[IK-3.1-31 IIK-
3.1-V1IIK-3.1-
B1 IICK-1-31
IICK-1-V1
IICK-1-B1 VK-
11.1-31 VK-
11.1-¥1 VK-
11.1-B1

JI1.1J12.1J13.

2
013233

P1

Paznen 3. TexHojiorus u
000py10BaHUeE NMPOLECCOB
arjioMepanuu
JKeJIe30PYAHOI0 ChIPbs

3.1

TexHonorus u o60pyaoBaHuE
IIPOLIECCOB arJioMepaLuu
JKEJIE30PYAHOTO ChIPhSI

3.1 Cxema mpouecca
aryioMepanui. XuMU4eCKUH
COCTaB M (pU3MUIECKUe
CBOMCTBA LIMXTHI U €€
MOJTrOTOBKA.

3.2 TexHomorus mnpoiecca
MOJTy4EHHS arjaomepara.
KonTposns u ynpasnenue
nporeccoM. TeXHUKO-
SKOHOMUYECKHE MTOKa3aTeNN
MIPOM3BOCTBA.

3.3 ®opmupoBaHue
arjomepara U ero
MeTaJTypruiecKrue CBOHCTBA.
YipaBieHue Ka4ecTBOM
arnomeparta. [loBenenue
MIPUMECHBIX

aneMeHToB. /JIek/

IK-3.1-31
IICK-1-31 VK-
11.1-31

JI1.1J12.1J13.

2
010233

32

Arnomepanus
JKeNIe30PYAHOTO ChIphst /J1ab/

I1K-3.1-B1
I1CK-1-B1 VK-
11.1-B1

JI1.1J12.1J13.

2
0103233

P1

33

MarepuaibHblii U TEIIOBOM
Ganmanc arnonpouecca /ITp/

IK-3.1-V1
IICK-1-¥1 VK-
11.1-V1

JI1.1J12.1J13.

1J13.2
013233




34 W3zyuenue Tem: 10 MK-3.1-31 TIK- | JI1.1J12.1J13.
KonTposnb u ynpasnenue 3.1-V1IIK-3.1- 2
porueccoM. TeXHUKo- B1IICK-1-31 0109233
SKOHOMUYECKHE MTOKa3aTeNn M[CK-1-Y1
MIPOM3BOACTBA. IICK-1-B1 VK-

YrpapieHue KauecTBOM 11.1-31 YK-
arnomepata. IloBenenue 11.1-¥1 VK-
MIPUMECHBIX AJIEMEHTOB. 11.1-B1
KoucTpyknus u

obopynoBaHHe

arJIOMepaIOHHBIX IIEXOB.

/Cp/

3.5 BrlnonHeHrEe KOHTPOJILHOM 10 TIK-3.1-31 IIK- | JI1.1J12.1J13. P5,P6,P
pabotsl Ha Temy: "Pacuer 3.1-V11IK-3.1- 1J13.2 7
MaTEPHAJIbHOIO U TEIJIOBOTO B1IICK-1-31 012233
Gananca arnonpouecca” /Cp/ [ICK-1-¥1

IICK-1-B1 VK-
11.1-31 YK-
11.1-Y1 VK-
11.1-B1
Paznen 4. Texnonorus u
000py10BaHuUeE NMPOLECCOB
NMPOU3BOJCTBA
JKeJ1e30PYAHBIX OKAThIIIeH

4.1 4.1 Cxema nporecca 1 TIK-3.1-31 JIT.1J12.1J13.
MIPOM3BOICTBA OKATHIIIEH. TICK-1-31 YK- 2
DopMuUpOBaHHUE CHIPHIX 11.1-31 2122 323
rpaHy.

BricokoremneparypHoe
ynpouHenue. [loenenue
MPUMECHBIX 2JIEMEHTOB.

4.2 TexHOJIOTHYECKHE
PEKUMBI POU3BOJICTBA
okarsleil. opMupoBaHue
OKAaThIILIEH U YIIPaBICHUE UX
KayecTBOM. TexHuKo-
HSKOHOMUYECKHUE MMOKA3ATEIH
[IPOM3BOACTBA OKATHILIEH.
4.3 KoHCTpyKIIMU 1
000py10BaHNE MPEATPUATHI
IO TIPOU3BOJICTBY OKATHIIIEH.
/Jlex/

4.2 TexHomOrns NPON3BOJICTBA 1 ITK-3.1-B1 JIT.1J12.1J13. P1,P2
okareblei /J1a6/ I[ICK-1-B1 YK- 2

11.1-B1 212233

43 MartepuranbHbIi U TEII0BOU 1 TIK-3.1-V1 JIT.1J12.1J13. P5,P6,P
GanaHc MpOU3BOACTBA TICK-1-Y1 VK- 1J13.2 7
METaJLTypriUYeCcKuX 11.1-¥1 213253
okarermeit /TTp/

4.4 Uzyuenne Tem: 10 MK-3.1-31 TIK- | JI1.1J12.1J13.
DopMupoBaHKE OKATHIIIEH U 3.1-V1IIK-3.1- 2
YIpaBIEHUE UX KAaYeCTBOM. B1 IICK-1-31 213253
TexHUKO-2KOHOMHYISCKHE IICK-1-V1
IIOKA3aTeNU IPOU3BOLICTBA IICK-1-B1 VK-

OKATBIIIEH. 11.1-31 YK-
Koncrpykuuu u 11.1-Y1 VK-
000pyIOBaHHE TIPEIPUSATHIA 11.1-B1

I10 POU3BOACTBY OKATbIIIEH.

/Cp/

Paznen 5. Texnonorust u
000py10BaHuUeE NPOLECCOB
NMPOU3BOJCTBA
JKeJIe30PYAHBIX OPHKETOB




5.1 Texnomnorus u 06opynoBaHue 1 IK-3.1-31 JI1.1J12.1J13.
MPOLIECCOB IPOM3BOJICTBA TICK-1-31 VK- 2
KeJe30pyAHBIX 11.1-31 213253
6puxeros /JIex/

52 Bpukeruposanue pyxn /J1a6/ 1 I1K-3.1-B1 JI1.1J12.1J13. P3

[ICK-1-B1 VK- 2
11.1-B1 313233

53 MartepuranbHbIi U TETIOBOU 1 IIK-3.1-V1 JIT.1J12.1J13. P6
GamaHC mpoueccos IICK-1-¥1 VK- 1J13.2
opukeruposanus /I1p/ 11.1-v1 313233

5.4 Uzyuenue Tem: 10 T1K-3.1-31 TIK- | JI1.1J12.1JI3.
TexHonorus u 000pyAOBaHUE 3.1-V1IIK-3.1- 2
IIPOLIECCOB IIPOU3BOICTBA B1IICK-1-31 012233
JKeNe30pyAHbIX [ICK-1-¥1
opuketoB /Cp/ I[ICK-1-B1 YK-

11.1-31 VK-
11.1-¥1 VK-
11.1-B1
Pa3nen 6. Pecypco-
IKOJIOTHYEKHe
XapaKTepUCTUKH
MPOLECCOB MOATOTOBKH
ChIpbS

6.1 6.1 DxobamaHCH pa3INIHBIX 1 TIK-3.1-31 JI1.1J12.1J13.
CXEM IOJATOTOBKH CBIPBS. IICK-1-31 VK- 2
CtpykTypa, 3Heprosarpar u 11.1-31 212233
OCHOBHBIE HAIIPABIIEHUS
SHEProcOepeIKEHNSI.

6.2 MarepuanocOepexeHue 1
PELMKIMHT MaTEepUaJIOB.
®dopmupoBaHUE BEIOPOCOB U
YTHITU3AIHS
MIPOU3BOACTBEHHBIX OTXOIOB.
/JTex/

6.2 Pecypco-skonornyexue 1 IIK-3.1-V1 JIT.1J12.1J13. P7
XapaKTEPUCTUKHU IIPOLIECCOB IICK-1-V1 VK- 1J13.2
MOATOTOBKH CHIphs /I1p/ 11.1-V1 212233

6.3 6.1 Ctpykrypa, 3Heprosarpar 10 K-3.1-31 IIK- | JI1.1J12.1J13.
Y OCHOBHBIE HAINPaBJICHUS 3.1-V1IIK-3.1- 2
SHEprocOepeKeHHs. B1IICK-1-31 019233
6.2 ®opmupoBaHUE IICK-1-¥1
BBIOPOCOB M Y THITH3AIIUS [ICK-1-B1 VK-
MPOU3BOICTBEHHBIX OTXO/O0B. 11.1-31 YK-

/Cp/ 11.1-V1 VK-
11.1-B1

Pa3nen 7. Texnojiorus
JIOMEHHOJ NJIABKH:
npouecchbl HarpeBa u
BOCCTAHOBJIEHHSA
INXTOBBIX MATEPHAJIOB




7.1

7.1 Harpes u pa3snoxxeHue
KOMITOHEHTOB IIUXTHI.

D} dekTHBHOCTH MPOTUTIaBKH
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 BoccranoBieHue
Maprasia 1 nojiy4eHue
MapraHiOBUCTBIX YYT'YHOB U
(dheppomapranma B JOMEHHON
eyu.

BoccTaHOBCHUS. /JIex/

IK-3.1-31
IICK-1-31 VK-
11.1-31

JI1.1J12.1J13.
2
01030233

7.2

MarepuaibHbIi U TETTOBOU
OayaHc JOMEHHOU
rutaBku /TIp/

IIK-3.1-V1
[ICK-1-¥1 VK-
11.1-V1

JI1.1J12.1J13.
2
0102353

P7

73

N3zyuenue Tem:
Boccranosnenue docopa,
TUTAHA,PENKUX U PACCESTHHBIX
3JIEMEHTOB B JIOMEHHOH I1€YH.
IloBenenue HMHKA, IIEJIOYEH
U TaJIOr€HOB B JIOMEHHOMN
eyu.

BnusiHue pa3zButus
MPOLECCOB BOCCTAHOBIIEHUS
Ha YHEPro3aTparsl B
JIOMEHHOM Ieuu.

/Cp/

10

IK-3.1-31 TIK-
3.1-Y1IIK-3.1-
B1 IICK-1-31
IICK-1-¥1
I1CK-1-B1 VK-
11.1-31 VK-
11.1-Y1 VK-
11.1-Bl

JI1.1J12.1J13.
2
0103233

7.4

BrlnonHeHne KOHTPOIbHON
pabotsl Ha Temy: "Pacuer
MaTepHaIbHOTO U TEILIOBOTO
Oanmanca JOMEHHOH

mtaBku" /Cp/

10

I1K-3.1-31 IIK-
3.1-Y1IIK-3.1-
B1IICK-1-31
IICK-1-¥1
I1CK-1-B1 VK-
11.1-31 VK-
11.1-V1 VK-
11.1-B1

JI1.1J12.1J13.
2
01030233

Pa3nen 8. ®opmupoBaHue
YyryHa u 1IIaKa




8.1

8.1 HayrnepoxuBanue
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/

IK-3.1-31
IICK-1-31 VK-
11.1-31

JI1.1J12.1J13.
2
01030233

8.2

Uzyuenue tem:

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

/Cp/

10

IIK-3.1-31 TIK-
3.1-V1IIK-3.1-
B1IICK-1-31
IICK-1-V1
IICK-1-B1 VK-
11.1-31 VK-
11.1-¥1 VK-
11.1-B1

JI1.1J12.1J13.
2
010233

Pa3nen 9. l'openue
TOIJINBA, TENJI0O00OMEH B
cJ10€e, IBHIKEHHE
MAaTepHAaJoOB U ra3oB B
JOMEHHOM me4n

9.1

9.1 T'openue ToIUINBA B FOpPHE
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-3.1-31
IICK-1-31 VK-
11.1-31

JI1.1J12.1J13.
2
013233




9.2

Nzyuenue Tem:

l'openue TonnuBa B ropHe
neun. OKUCIUTENbHAs 30Ha.
CocTaB ne4HOrO ra3a B TOpHE
U ero U3MEeHEHHeE TI0 BBICOTE
neyu. TeopeTnueckas
TeMIeparypa TOpeHHs U
METOBI €€ KOHTPOJIS U
pacuersl.

TemnooOMeH B TOMEHHOM
nieun. [ToHsATHE «BOASHBIX
HKBUBAJICHTOB)» M METO/bI
pacuera TeMIepaTypHbIX
npoduei nean. O0mue u
30HaJIbHBIE TETJIOBBIC
GasaHChl 1 METOJIBI UX
pacuera.

9.3 JIBM>KeHNUE MAaTEpUaIOB U
ra3oB B IIAXTHBIX MeYax.
3aKOHOMEPHOCTH JBMKEHUS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE
JIBIDKEHHEM Ta30BOTO MOTOKA.
IToBrIIIEHHOE HaBIECHUE
ra3oB B pabouem
MpoCTpaHcTBe. JBHKeHHE
pacIiaBoB.

/Cp/

IK-3.1-31 TIK-
3.1-V1IIK-3.1-
B1IICK-1-31
ICK-1-¥1
I1CK-1-B1 VK-
11.1-31 VK-
11.1-V1 VK-
11.1-B1

JI1.1J12.1J13.
2
01030233

Pazpgen 10.
PecypcocOepexenue,
IKOJIOTHS ¥ TEXHUKO-
IKOHOMHYECKHE
noKa3aTeJHu JOMEeHHOI
IJIaBKH

10.1

10.1 DHeproeMkocTs U
MaTepHaloeMKOCTh
JIOMEHHOT'0 TIPOM3BOICTBA.
10.2 OcHOBHBIE HanpaBlIeHUS
SHEProcOepeKeHN .

10.3 BayBanue
YTIIEPOCOISPIKAIIIX
J100aBOK B TOPH TI€YH.

10.4 ®opmupoBanue
BBIOPOCOB B JIOMEHHOM ITEUH.
/JTex/

IIK-3.1-31
IICK-1-31 VK-
11.1-31

JI1.1J12.1J13.
2
013233

10.2

N3zyuenue tem:

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

/Cp/

IK-3.1-31 IIK-
3.1-Y1IIK-3.1-
B1IICK-1-31
IICK-1-V¥1
IICK-1-B1 VK-
11.1-31 VK-
11.1-Y1 VK-
11.1-B1

JI1.1J12.1J13.
2
0103233

Paznen 11. Koncrpykuus u
000py10BaHUE TOMEHHbIX
neveii M HeX0B




11.1 11.1 YerpoiicTBO JOMEHHBIX 1 TIK-3.1-31 JI1.1J12.1J13.
nieveid. JInTeiHbli ABOD. TICK-1-31 YK- 2
Pynuelit nBop. 11.1-31 0109233
11.2 [Mopaya nyThs 1
KOHCTPYKLUH
BOJIOHArpeBaTenei.
11.3 Ouncrka TOMEHHOTO
raza. Tpancnopt uyryHa u
nuiaka. PaznuBounsle
MaIlHBI.
/JTex/
11.2 N3yyeHue komnexun 1 IIK-3.1-B1 JI1.1J12.1J13. P4,P3,P
00pas1oB CHIPhIX MaTEPUAIOB [ICK-1-B1 VK- 2 2,P1
U IPOJYKTOB JOMEHHOM 11.1-B1 2102233
rutaBku /J1a6/
11.3 | M3y4eHue tem: 9 MK-3.1-31 TIK- | JI1.1J12.1J13.
Opranuzanusi TOMEHHOI 3.1-V1IIK-3.1- 2
IUTaBKU. MaTeMaTu4eckoe B1IICK-1-31 2102233
ONKCAaHNE JOMEHHOTO [ICK-1-VY1
Ipolecca U KOMIIbIOTEPHOE I1CK-1-B1 VK-
YIIpaBIIEHUE MTPOLECCOM. 11.1-31 YK-
/Cp/ 11.1-V1 VK-
11.1-B1
11.4 |Pacuer npoduis foMeHHON 2 IK-3.1-¥1 JI1.1J12.1J13. P7
neun /TIp/ TICK-1-Y1 VK- 2
11.1-V1 212233
11.5 | Brimonnenue KypcoBoit 15 TIK-3.1-31 TIK- | JI1.1J12.1JI3. P1,P2,P
pabotsr /Cp/ 3.1-Y1IIK-3.1- 2 3,P4,P6,
B1IICK-1-31 2102233 P5,P7
ICK-1-Y1
I[ICK-1-B1 YK-
11.1-31 VK-
11.1-Y1 VK-
11.1-B1
Pazpnen 12. TexnoJiorust u
o0opynoBaHue
BHE/IOMEHHOI'0 MOJIy4eHust
YyryHa u ’kejie3a
12.1 [7.1 HarpeB u pa3noxeHnue 1 TIK-3.1-31 JIT.1J12.1J13.
KOMITOHEHTOB IIIMXTHI. TICK-1-31 VK- 2
D¢} HekTUBHOCTH MPOTUIABKH 11.1-31 213253

OKYCKOBaHHBIX MaTepHAJIOB.
7.2 TepmoauHamuka
BOCCTAHOBJICHHUS JKeJle3a 13
OKCHJIOB M CJIIOKHBIX
COCIMHCHUI MOHOOKCHIOM
YIJIepoa U BOJOPOJOM.

7.3 BoccraHoBiieHHE
OKCHJIOB KeJie3a TBepPAbIM
yriepoaom. Peakmus
ra3uQukanuy yriaeposa.
[Ipsimoe u HEnpsimoe
BOCCTAHOBJICHHE B JIOMCHHOM
TICYH.

7.4 BoccTaHOBIIEHHE
KpEMHHUS U TOJIy4eHUE
JUTEHHBIX YYTYHOB 1
(dheppocunuys.

/JIex/




12.2  |H3yueHue Tem: 10 IK-3.1-31 TIK- J1.1
IMupodopHoCcTh 3.1-Y1 IIK-3.1- | JI1.2J12.1J13.
CBEKEBOCCTAHOBJICHHOI'O B1 IICK-1-31 2
JKeJIe3a U METO/BI €€ IICK-1-V1 21522353
nofasneHus. CBapuBaeMoCTh IICK-1-B1 VK-

DK00aTaHChI TTPOIIECCOB 11.1-31 YK-
METAJUTYpPIHH JKeTe3a. 11.1-¥1 VK-
AHanu3 YHEPreTHYECKUX 11.1-B1
MaTepHaIbHBIX 3aTpParT.

BBIOpOCHI B OKpYKAIOIIYIO

cpeny.

/Cp/

12.3 IToaroroBka K 3amure 15 TIK-3.1-31 IIK- | JI1.1J12.1JI3.

KypcoBoii pabotsr /Cp/ 3.1-Y1IIK-3.1- 1J13.2
B1 IICK-1-31 D152 353
I[ICK-1-V1
I[ICK-1-B1 VK-
11.1-31 VK-
11.1-Y1 VK-
11.1-B1
12.4 | 3ammra KypcoBoi 4 TIK-3.1-31 TIK- | JI1.1J12.1JI3. KM1
paboter /KP/ 3.1-Y1IIK-3.1- 1J13.2
B1 IICK-1-31 2192 53
I[ICK-1-V1
I[ICK-1-B1 VK-
11.1-31 VK-
11.1-Y1 VK-
11.1-B1
12.5 |IloaroroBka Kk 3k3ameny /Cp/ 20 TK-3.1-31 TIK- J1.1
3.1-V11IIK-3.1- | JI1.2J12.1J13.
B1 IICK-1-31 2
I[ICK-1-VY1 2153253
IICK-1-B1 VK-
11.1-31 VK-
11.1-¥1 VK-
11.1-B1

12.6 |Dx3ameH 1o TUCIUTIINHE 5 TIK-3.1-31 IIK- JI1.1 P1,P2,P
"Teopust 1 TEXHOIOTHS 3.1-V1IIK-3.1- | JI1.2J12.1J13. 3,P4,P5,
OKYCKOBAHHUS CBIPbS U B1IICK-1-31 1J13.2 P6,P7
JIOMEHHOT'O I[ICK-1-V1 2152 53
npon3BojcTBa" /OK3aMeH/ IICK-1-B1 VK-

11.1-31 VK-

11.1-¥1 VK-
11.1-B1




