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1. HEJIX OCBOEHUA

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 OBPA30BATEJILHOM ITPOT'PAMMBI

biox OII: b1.B.JIB.02

2.1 TpeGoBanus k HpeHBaIPHTeJ]LHOﬁ NOAT0TOBKE 00y4aloLerocs:

2.1.1 | Meronsl 00pabOTKH IKCIIEPUMEHTATLHBIX JTAHHBIX

2.1.2 | be30onmacHOCTh KM3HEAEATEILHOCTH

2.1.3 [ Merponorus, cTaHIapTU3AIMS, CEPTUPUKALINS

2.1.4 |HaueprarenbHas reoMeTpus U HH)XEHEpHas 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 OBYYEHMUS 1O JUCIUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMHA
KOMIIETEHIIUSAMH

IK-2: CnocoGeH pa3padaTbIBaTh TEXHOJIOTHYECKHE MPOLECCHI MOJIYYeHHS YePHBIX METALIIOB, OCYIIECTBIATH 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 JKAIKOH CTau

IIK-6: Cnocoden 060CHOBAaHHO BHIOMPATH M UCNOJIb30BAaTh HOBBIE HU(POBbIE TEXHOJIOTHH /IJISl MOBBIIIEHUS
3¢ (pexTUBHOCTH NPOLECCOB NMOJTYyYeHHS YePHbIX METAJIOB

3HaTh:

ITK-6-31 Bo3MoxHOCTH HU(BPOBEIX TEXHOIOTHI U CITIOCOOBI UX IPUMEHEHHS I aHaIu3a 3()(HEeKTHBHOCTH IPOIIECCOB
MIPOM3BOICTBA JKUJIKOH CTaIN

IIK-5: CnocoGeH onpeaeasiTh TEXHUKO-I)KOHOMUYECKHE MOKA3aTeIU MPOLEcCoB MOJY4eHHs YePHbIX METAJLI0B, IPOBOIMTH
aHaJIM3 3G PEeKTHBHOCTH TEXHOJIOTMYECKHUX IIPOLIECCOB IIPOM3BOACTBA YEPHBIX META/JIOB H Pa3padaThIBaTh NPEI0KCHUS
10 UX COBEPIIEHCTBOBAHUIO

3HaTh:

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

IK-1: Cnoco6en OCYIIECTBJIATH TEXHOJOINYE€CKHUE MPOUECCHI MO MOJYIEHUI0 Y€PHBIX METAJIJIOB, OCHUBATH PUCKH 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

IK-5: CnocoGeH ompeaessiTh TEXHHKO-9KOHOMHYECKHE MOKA3aTeJH MPOLECCOB MOJTy4eHHsI YePHbIX MeTAaJI0B, 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: Cnnoco0eH pa3padaTbiBaTh TEXHOJIOTHYECKHE MPOLECChI MOJYYeHUS YePHBIX METAJIJIOB, OCYLIECTBJIATh KOHTPOJIb MX
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: Cnoco0eH 060CHOBAHHO BHIOMPATH U UCNIOJIb30BATH HOBbIE HU(POBbIE TEXHOJIOTUH AJIS MOBBILIEHHS
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: CniocodeH ocymecTBIASATH TEXHOJIOTHYECKUE MPOLECCHI N0 MOJIYy4eHUIO YePHBIX METAJLIIOB, OLEHUBATH PUCKHU U
onpeneqATh Mepbl M0 00ecrneyeHn 0 UX 0e30MaCHOCTH

YMeTh:

ITK-1-Y1 OcymiecTBIsTh TEXHOIOTHUESCKUH MPOIIECC TIPOU3BOICTBA )KUIAKOW CTAIN C YIETOM 0COOCHHOCTEH 000pyIOBaHUS U
TpeOOBaHMIA K KAYeCTBY TPOTYKIIUU

ITK-6: Cnnoco0eH 060CHOBaHHO BbIOMPATh M UCNOJIb30BATH HOBbIE HU(POBbIE TEXHOJIOTUH AJISA NIOBBILLICHUS
3¢ (PeKTUBHOCTH MPOLECCOB MOJYYeHHS YePHBIX MeTALI0B

Baanernb:

ITK-6-B1 Happixkamu nprMeHeHNS TU(POBBIE TEXHOIIOTHH JUIS TIOBBIMIECHUS 3((QEKTHBHOCTH MPOIECCOB TPOM3BOJICTBA JKHIKOM
cTanu

ITIK-1: Cnoco0eH ocylecTBIATh TEXHOJIOTHYECKHe IPOLECChI 110 MOJIY4eHHI0 YePHbIX METAJJIOB, OLICHUBATh PUCKHU U
onpesieaATh Mepbl 10 o0ecneYyeHHI0 HX 0e30NMACHOCTH

Baanernb:

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

IIK-2: Cnocoden pa3paﬁaTbIBaTb TEXHOJOTHYIECKHUE MPOLECCHI MOJYYCHUSA YE€EPHBIX METALTIOB, OCYHIECTBJIATHL 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

IK-5: CnocoGeH ompeaessiTb TEXHHKO-IKOHOMHYECKHE MOKA3aTeJH MPOLECCOB MOJTyYeHHsI YePHBIX MeTaJJI0B, IPOBOANTDH
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
pecypcocOepexeHns, 1 OXpaHBI OKPYKAIOMIEH Cpebl

4. CTPYKTYPA U COJEPKAHUE

Kox 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.
IMToxroToBka *xene30pyaHOTO
ceIpbs. [lpobieHue,
U3MeEJIbUCHHUE, IPOXOYCHHUE
MarepuanoB. OboramieHue
JKEJIe30PYAHOTO CHIPHS.
/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 ene3opyIHoro 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. Teoperuueckue

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
XKuAKo(a3HOE CIICKaHUE.
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
obarameHus KeTe3HBIX 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. Texnonorus 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
JKENE30pyAHOTO 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
JKeNe30pYAHOr0 ChIpbst /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. Texnonorus 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 IPOU3BOJICTBA
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 5. Texnosorust 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
JKeNe30pyAHbIX 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
JKEJIE30PY AHBIX 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
9HEProcOepPeIKESHHSI.

6.2 MarepnanocOepexeHne 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.
SHEprocOepeKeHUsI. 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

Pasnen 7. TexHosorus
JOMEHHOM IJIABKH:
Npouecchl HATPEBA U
BOCCTAHOBJICHHSA
IIHXTOBBIX MATEPHAJIOB




7.1

7.1 Harpes u pa3snoxxeHue
KOMITOHEHTOB IIMXTHI.

D HeKTUBHOCTH MPOTUTABKH
OKYCKOBaHHBIX MaTepHaJIOB.
7.2 TepMoaMHAMUKA
BOCCTAHOBJICHHUS JKeJie3a 13
OKCHJIOB M CIIOJKHBIX
COEIMHEHUI MOHOOKCHIOM
YIJIepo/a U BOJOPOJIOM.

7.3 BoccraHoBicHUE
OKCHJIOB K€Jle3a TBEPIbIM
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 u (POpMHUpPOBaHUE 31 IIK-2-31 010293
gyryHa. KauecTBo uyryHa. [K-6-31
DopMUpOBaHKE LIUIAKA.

IlepBuuHkIe,
MPOMEXKYTOYHBIC ¥ KOHETHBIE
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 JIBI>xeHHE MaTEepUalIoB U
ra30oB B OIaXTHBIX MeYax.
3aKOHOMEPHOCTH JBMKEHHUS
ra3oB B CJ0€ KyCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHne IIMXTHI B
MY U ynpaBlieHUE
JIBI)KEHHEM Ta30BOTO MOTOKA.
[ToBbllIeHHOE aBiIeHUE
ra3oB B pabouem
IIpocTpaHcTBe. JIBUxKeHne
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 JIBM:KeHHUE MAaTEPUAIOB U
ra3oB B IIAXTHBIX MeYax.
3aKOHOMEPHOCTH JIBHIKEHHUS
Ta30B B CJI0€ KYCKOBBIX
MaTepHaoB.

9.4 PacnipenienieHue UXTHI B
MY U yIpaBIICHHE
JIBIDKEHHEM Ta30BOTO MOTOKA.
[oBbIIEHHOE AaBIEHUE
ra3oB B paboueM
MpocTpaHcTBe. JBrKeHue
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
SHEProcOepeKeHu .
10.3 BayBanue
YTIEPOACONEPKAIITIX
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/
Pazgen 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 Oo6orarieHue xelne3HbIX pyI 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. TexHoJiorus 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 JKele3a B 31 IIK-2-31 010293
COBPEMEHHOM TIK-6-31
IIPOMBIILITIEHHOCTH.

Krnaccudukamms npomeccos.
12.2 Coipse
SHEPrOHOCUTEINH IS
METaJUTYpIHH XKeme3a.
Krnaccudukamnms npomeccos.
12.3 IupoopHOCTH
CBE)KEBOCCTAHOBJIEHHOI'O
JKele3a U METOJIBI 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 OKpysKaloIlyto
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)KEBOCCTAHOBJIEHHOT'O IK-1-31 IIK-1- 0102233
JKeJIe3a U METOABI €€ V1IIK-1-Bl
nofasnenus. CBapuBaeMOCTh TIK-2-31 T1K-2-

DK00aTaHChl POILIECCOB V1 IIK-2-B1
METaJTyprUH XKele3a. I1K-6-31 IIK-6-
AHanu3 SHEPreTUYECKUX U V1IIK-6-Bl

MaTepuabHbIX 3aTpaT.
BEIOpOCH! B OKpYKAIOMIYTO
cpeny.

/Cp/




12.3 IToaroroBka K 3amure 8 TIK-5-31 TIK-5- JI1.1
KypcoBoii pabotsl /Cp/ V1IIK-5-B1 | JI1.2J12.1J13.
ITK-1-31 TIK-1- 1
V1TIIK-1-B1 2132233
[K-2-31 TIK-2-
V1 IIK-2-B1
TIK-6-31 TIK-6-
V1 IIK-6-B1
12.4 | 3amuTa KypcoBoit 10 TIK-5-31 TIK-5- J.1
pabotel /KP/ V1 IK-1-31 JI1.2J13.1
IK-1-Y1 IIK-2 J3.2
-31 TIK-2-V1 24
ITK-6-31 TIK-6-
Vi
12.5 |IloaroroBka k 3x3ameny /Cp/ 8 ITK-5-31 TIK-5- J1.1
V1TIK-5-B1 | JI1.2J12.1J13.
IK-1-31 IIK-1- 1
V1 IIK-1-B1 31 32 33
T1K-2-31 TIK-2-
V1TIIK-2-B1
ITK-6-31 TIK-6-
V1 TIIK-6-B1
12.6 | Dx3aMeH 1Mo AUCITUTUTHHE 17 TIK-5-31 TIK-5- JI1.1 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
V1TIIK-2-B1
ITK-6-31 TIK-6-

V1IIK-6-Bl




