OLIEHOYHBIE MATEPHAJIBI
MO TUCHUTIJINHE
HOBBIG MaJIOOTXOAHBIC 1 3Heproc6eperaroume TCXHOJIOTHUH B MeTaHJTypTI/II/I

Kox monyis Moayanb
1159000(1) [lepcrieKTHBHBIE TEXHOJIOTUH IEPEPAOOTKHU CHIPBS
I[IBETHBIX MCTAJIJIOB

ExaTepunoypr



OI_IeHOLIHBIe MaTepurajibl COCTABJICHLL aBTOpOM(aMI/I)I

Damuiius, UMs Yuyenas creneHb IMoapa3nenenue
Ne i/m ’ ’ > | loJKHOCTD Apasi
0T4YeCTBO Y4YeHoe 3BaHHe
1 PoroxxnukoB [[enuc JI.T.H., JIOLICHT npodeccop | Meramnyprus HBETHBIX
AJ[CKC‘(]IILIpOBl/ILl METAJIJIOB
CoriacoBaHo:

VYmpasienue o0pa3oBaTeIbHBIX MPOTpaMm

[O.B. KonosanoBa




ABTOpBI:

*  Poroxuukon JleHuc AsiekcanapoBu4, npogeccop, Mera/uryprusi iBETHbIX

METAJJ10B

1. CTPYKTYPA U OBBEM JUCIUIIJIMHBbI

HoBble MaJIOOTXOJHbIE M

3Hepr0c6eperamume TE€XHOJOI'HM B METAJLJIYPIrUH

1. O0bem AUCHUIIMHBI B |3
3a4eTHBIX eANHULAX
2. Buabl ayiuTOpHbIX 3aHATHI Jlexnun
[IpakTHUuecKre/CeMUHAPCKHUE 3aHTHSI
3. IIpomeskyTOUHAs aTTecTALMS DK3aMeH
4. Texkymas arrecrauus KonTponbHas pabota 1
Jlomarmnsist pabora 1

2. IINTAHUPYEMBIE PE3YJIbTATBI
JUCHUIIVIMHE MOAYJA Hosbie

TEXHOJIOI'MA B METAJJTYPIrun

OBYUYEHMSI (MHIUKATOPBI) TIO
MaJOOTXOAHbIC 4|

Heprocoeperaime

WnaukaTtop — 9T0 mpu3HAaK / CUTHAN/ MapKep, KOTOpBIM MOKa3bIBaeT, HA KaKOM YPOBHE

00yyaroIuics JOIKEH OCBOUTh PE3YJIbTaThl 00YUEHUS U UX MPEIbSBICHUE 10JIKHO HOATBEPAUTH
(akT 0OCBOCHMS MPEIMETHOIO COJACPKAHUS JaHHOM NUCIMIUIMHBI, YKa3aHHoro B Tabu. 1.3 PIIM-

PIL.
Tao0nuua 1
KoHTpO/IbHO-0LIeHOYHBIE
Kox n nHaumeHnoBanue Ilnanupyemble pe3y/abTaThl cpeacTBa /sl OLCHUBAHUS
KOMIIeTEHIIMH 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4YeHHUs1 10 IMCUMILINHE
1 2 3

OIIK-4 -Cnocoben 3-2 - I3710KUTh PUHLUIIBI Jomartnsis padota
pa3pabaThIBaTh pacyeTa 5JKOHOMUYECKOU KonTpomsHas pabota
TeXHUYECKHE 00BeKThI, | dPPEKTUBHOCTH MPETOKEHHBIX Jlexmun
CUCTEMBI U TEXHUYECKUX PEIICHUN [TpakTrueckue/ceMuHapckue
TEXHOJIOTUYECKHUE 3-4 - OnucaTh OCHOBHBIE 3aHITUS
IPOLIECCHI B CBOEH MO/IXO/BI K OIEHKE DK3aMeH
npohecCUOHAIBHOM DKOJIOTHYECKHUX U COLIMATBHBIX
JAEATECIBHOCTHU C YYETOM IOCIIEACTBUN BHCAPCHUA
9KOHOMHYECKHUX, WUHKEHEPHBIX PEIICHUH
9KOJIOTHYECKHUX, V¥-2 - Jloka3zaTth Hay4HO-
COLIMAJIbHBIX TEXHUYECKYIO U DKOHOMHUYECKYIO
OTpaHUYCHUI COCTOSITETTHOCTh 1

KOHKYPEHTOCIIOCOOHOCTh

MIPETIOKEHHBIX UHKEHEPHBIX

pelIeHn

V-3 - OueHuTh 3K0JI0TUYECKUE U

CONMAJIbHBIC PUCKH BHCAPCHUS




MPEJI0KEHHBIX HHKEHEPHBIX
penIeHuit

OIIK-5 -Cniocoben
TUTAHUPOBATh,
OpPraHu30BBIBATH U
KOHTPOJIMPOBATH
paboThI 1O CO3/IaHUIO,
YCTaHOBKE H
MO/JICPHU3AIUH
TEXHOJIOTUIECKOTO
o0opyIoBaHUs U
TEXHOJIOTUIECKIX
IpoIieccoB B chepe
CBOEH
npoeCCUOHATLHON
JeSITeILHOCTH

-1 - lemoHCTpHpOBATH
TpeOOBaTEILHOCTD U
MPUHILIUIIAATIBHOCTD B IIPOIECCE
KOHTPOJIS BHIIOJTHEHUS 3aJaHUI
3-1 - U310KUTh OCHOBHBIE HOPMBI
U TIPaBUJIA, pETIaMEHTHPYIOIINE
paboThI MO CO3JJaHUIO0, YCTAHOBKE
U MOJICPHHU3ALIUU
TEXHOJIOTHYECKOT0
000py1I0BaHUs, TEXHOJIOTHUECKUX
IPOIIECCOB M MHPOPMAITMOHHBIX
CUCTEM

3-2 - OOBSICHUTD IPUHIIMIIBI U
TUIIOBOH MOPSAIOK TUIAHUPOBAHHMS,
OpTaHu3aIuK U KOHTPOJISI
BBINOJIHEHHSI paboT MO CO3/1aHuIo,
YCTaHOBKE W MOJICPHU3AIIH
TEXHOJIOTUYECKOTO
000pyA0BaHUs, TEXHOJIOTUYECKUX
IPOIIECCOB U MHPOPMALIMOHHBIX
CUCTEM

3-3 - IlepeuncanuTh OCHOBHbBIE
pas3zelnbl TOKyMEHTOB
(TEXHUYECKOTO 3aJIaHMs,
TEXHUYECKUX YCIIOBHH U T.II.), B
COOTBETCTBUU C KOTOPBIMH
BBITTOJTHSIOTCST pAOOTHI TI0
CO3JIaHHIO, YCTAaHOBKE U
MOJICPHU3AIIH
TEXHOJIOTUYECKOTO
000pyI0BaHUs, TEXHOJIOTUYECKUX
IPOIIECCOB U MHPOPMALMOHHBIX
CUCTEM

3-4 - Tloka3zatb BO3MOKHOCTHU
HCIIOJIb30BaHUS LIU(PPOBBIX
TEXHOJIOTHH (Cco3/1aHne
U(GPOBBIX TBOMHUKOB) IS
ONTUMH3AIMH PAOOTHI 1O
CO3/1aHHIO, YCTAHOBKE U
MOJICpPHU3AIIH
TEXHOJIOTHYECKOT0
000pyI0BaHUsI, TEXHOJIOTUYECKUX
MPOLECCOB U MH(POPMALIMOHHBIX
CUCTEM

I1-1 - CamoCTOATENBHO COCTAaBUTh
TUTaH paboT B LETIOM IO dTaram
CO3JIaHMsI, yCTAHOBKH U
MOJICpPHU3AIIH
TE€XHOJIOTHYECKOI0

Jomarmrssis pabota
Konrponbnas padora
Jlexuun
[TpakTHyeckue/ceMUHAPCKHUE
3aHATUA

OK3aMeH




000py1I0BaHUs, TEXHOJIOTHUECKUX
MPOIIECCOB M MHPOPMAIIMOHHBIX
CHCTEM JINOO OTAETBHBIX ITAIOB
9TOM paboTHI

I1-2 - IIpoBecTH KOHTPOJIb
BBITTOJIHEHHSI 3aJTAaHHI C YIETOM
COOTBETCTBUS perjaMeHTaMm,
CpOKaM HCITOJTHEHHS U
MaTepHalbHBIM 3aTpaTam

V-1 - O0ocHOBaTh AETANLHBII
IUIaH MPOBEICHHS padoT Mo
CO3JIaHHIO, YCTAHOBKE U
MOJICpPHU3AIIH
TEXHOJIOTUIECKOTO
000pyI0BaHUsI, TEXHOJIOTUIECKUX
MPOLIECCOB U MH(POPMALIMOHHBIX
cUCcTeM

V-2 - AHanu3upoBaTh 3a/1aHus,
pacrpenenaTs 1 OOBSCHITh UX
paboTHUKAM KOJIJIEKTUBA IIPU
BBINOJIHEHUH PadOT MO CO3/IaHUIO,
YCTaHOBKE W MOJICPHU3AIIH
000pyI0BaHUsI, TEXHOIOTUYECKUX
MPOLECCOB U MH(POPMALIMOHHBIX
cucTeM

V-3 - OueHuBaThL UCIIOTHEHNE
paboT MO CO3/1aHHI0, YCTAHOBKE U
MOJICpHU3AIIH
TEXHOJIOTUYECKOTO
000py1I0BaHUS, TEXHOJIOTHUECKUX
IPOIIECCOB U MHPOPMALMOHHBIX
CHCTEM Ha COOTBETCTBUE
periaMeHTam

V-4 - Ucnionws30Bath npu
HEOOXOAMMOCTHA TEXHUKHU

(G pPOBOro MOJICIUPOBAHUS IPU
BBINOJIHEHUH PadOT MO CO3/IaHUIO,
YCTaHOBKE W MOJICPHU3AINH
TEXHOJIOTUYECKOTO
000pyI0BaHUS, TEXHOJIOTHUECKUX
IPOILIECCOB U MHPOPMALMOHHBIX
cHCTEM

OIIK-6 -Cnocoben
IUTAHUPOBATh U
OpPraHM30BaTh PadOTHI
10 KCIUTyaTaI[K
TEXHOJOTMYECKOTO
o0opyIoBaHus U
o0ecIeueHnIO
TEXHOJIOTMYECKUX
IPOIIECCOB B chepe

-1 - JlemoHCTpHpOBaTH
OTBETCTBEHHOE OTHOIIIEHUE K
paboTe, OpraHu3aTOPCKHE
CIOCOOHOCTH

3-1 - [lepeuncnutb OCHOBHBIE
TEXHUYECKHE TapaMeTphl U
TEXHOJIOTHIECKUE
XapaKTePUCTHKU
AKCIUTYaTUPYEMOTO

JlomamiHsis pabota
Konrponsnas padora
Jlexuun
[TpakTHyeckue/ceMUHapCKe
3aHATHUS

OK3aMeH




CBOEH
npogeCCHOHAIBHON
JESTETBHOCTU C YUETOM
SHEPro- u
pecypcoahdexTruBHOCT
U TIPOU3BOICTBEHHOTO
IIUKJIa U TIPOJYKTa

000py0BaHNUs U peaIn3yeMbIX
TEXHOJIOTUIECKUX MTPOIECCOB
3-2 - Ha3BaTh umeromniuecs
OTPaHUYCHUS PEIKUMOB
HKCIUTyaTali 000pyIOBaHUS U
perIaMeHThl TEXHOJIOTUIECKUX
IIPOLIECCOB

3-3 - OOBSICHUTD TPUHLIMIIBI
HHEPTO U pecypcocOepekeHus
MPOM3BOJICTBEHHOTO LIUKJIA U
POIyKTa

I1-1 - Opranu3zoBatb B
COOTBETCTBUH C pPa3pabOTaHHBIM
YTBEPKICHHBIM ITAHOM
BBINIOJIHEHHE PadOT 110
AKCILTyaTalui TEXHOJIOTUIECKOTO
000pyI0BaHuUs U 00ECTICUCHUIO
TEXHOJIOTUYECKUX MPOIIECCOB B
cdepe cBoelt mpodeccuoHanbHON
JeSITeTbHOCTH

[1-2 - [Ipennarats 1
apryMEHTHPOBAHHO JI0Ka3bIBAThH
1EJIeCO00Pa3HOCTh
KOPPEKTHPOBOK MTApaMeTPOB
HKCIUTyaTali 000pyIOBaHUS U
peanr3ay TeXHOIOTHUECKUX
HPOIIECCOB JUIsI TOBBIIICHUS
YPOBHSI 9HEPTo U
pecypcocOepexeHus
MPOM3BOJICTBEHHOTO IIUKJIA U
pPOIyKTa

V-1 - TexHU4eCKH IpaMOTHO
dbopMynHupoBaTh 3a/1aHUS IO
IKCIUTYaTaI[UH TEXHOJIOTHIECKOTO
000pyI0BaHuUs U 00ECTICUECHUIO
TEXHOJIOTUIECKUX MPOIECCOB C
Y4E€TOM HUMEIOIIUXCS
OTPaHNYEHUN PEKUMOB
AKCIUTyaTallii 000PYI0BaHUS U
pErIaMeHThl TEXHOJIOTHYECKUX
MPOIIECCOB

V-2 - OnuenuBarts X0
HKCIUTyaTaI[Mi TEXHOJIOTUIECKOTO
000pyIOBaHUS U PeATH3AIIN
TEXHOJIOTMYECKHX MPOIIECCOB Ha
OCHOBAHWY BU3yaJbHOTO aHAJH3a
Y MOKa3aHUH KOHTPOJILHO-
U3MEPUTEIIEHON amnmmaparypebl

V¥-3 - O6ocHOBaHHO
KOPPEKTHPOBATH XOJT
AKCIUTYaTaI[Ml TEXHOJIOTHIECKOTO
000pYIOBaHUS U peaTH3aIluN




TEXHOJIOTUYECKUX TPOIECCOB,
JOOHMBAsICh MTOBBIIIIEHUS YPOBHS
BHEPTO U pecypcocOepekeHust
MPOU3BOJICTBEHHOIO IIUKJIA U
POIyKTa

ITK-10 -Criocoben
paspabaTbIBaTh
NPEIJI0KEHUS IS
TEXHUYECKON U
TEXHOJOTHYECKOM
JTOKYMEHTaIUU
TEXHOJOTMYECKUX
00BEKTOB LIBETHOM
METAJLTYPTUHU

I1-1 - CocraBndrhb
nH(pOpMaITMOHHBIE 0030DHI,
PEICH3UH, OT3bIBBI, 3aKITFOUCHUS
Ha TEXHUYECKYIO IOKYMEHTAIIHIO,
MIPUMEHSISI HOPMaTUBHYIO 0a3y
[1-2 - CamocTOATENBHO
pa3pabaThiBaTh TEXHOJIOTHYECKHE
perjaMeHThl OTICITBHBIX
omnepauuii CoriaacHoO
HOPMATUBHBIM JJOKyMEHTaM

V-1 - AnanuzupoBatb
HOPMATUBHYIO JIOKYMCHTAIIHIO B
00JacTH METAJLTypIHH IBETHBIX
METAJUIOB M OTIPENIENIATh e¢
AKTyaJIbHOCTh U COOTBETCTBUE
HOpMaTUBHOM 0a3e.

V-2 - Onpenensitb 371eMEHThI
TEXHHYECKOHN JIOKYMEHTALUH JIJIsI
BHEJIPEHUS Pe3yJbTaTOB HAYYHO-
UCCIIEIOBATEILCKUX PadoOT

JlomamHss pabota
KoHntposnbhas padota
Jlexnnu
[TpakTHueckne/ceMuHaApCKUe
3aHSITUS

Dk3aMeH

[IK-11 -Criocoben
MIPOBOWTH aHAH3
COCTOSIHUS
MIPOU3BOJICTBA B

obnactu IMPpOU3BOJACTBA

OBETHBIX MCTAJIJIOB

3-1 - OnuceiBaTh OCHOBHBIE
TEXHOJIOTMYECKHUE TTOKa3aTeNn
MIPOIIECCOB MEepepadbOTKH
MUHEPaIbHOTO, PUPOIHOTO U
TEXHOTEHHOTO CHIPhS IIBETHBIX
METaJUIOB

3-2 - OnuceIBaTh NPOLECCHI U
YCTpOMCTBA sl 0OeCTICUeHUS
SHEPTo- U pecypcocOepekeHus U
3allUTHl OKPYIKAIOIIEH Cpeabl TPU
OCYIIECTBIICHUHN
TEXHOJIOTHYECKUX OINEepallnii
MOJTYYEHUST IBETHBIX METAIIJIOB
3-3 - OnuceIBaTh METOIBI
COCTaBJICHHS] MaTEPHAIIbHBIX
TEIUIOBBIX OAlaHCOB MPOIIECCOB
MOJTYYCHUSI IBETHBIX METAIIJIOB
[1-1 - CocraBndrhb
TEXHOJIOTHUYECKHE CXEMBI
nepepaboTKU MUHEPATLHOTO
MIPUPOTHOTO ¥ TEXHOTCHHOTO
CBIPbsI, POU3BO/ICTBA LIBETHBIX
METaJUIOB Ha OCHOBE aHaJIM3a
TEXHOJIOTMUECKHUX MOoKa3aTesei

Jomarmrnsis pabota
Konrponbnas padora
Jlexiuu
[TpakTHdeckue/ceMUHAPCKUE
3aHATHS

DK3aMeH




I1-2 - O6ocHOBaTH IPUMEHEHHE
MIPOLIECCOB U YCTPOMUCTB IS
o0ecrne4yeHust YHEPro- U
pecypcocOepexeHus 1 3alluTh
OKpYKaroIIe cpeabl 1S
OCYIIECTBIICHUU
TEXHOJIOTUYECKUX ONlEepalliii
MOJTyYEHUs IIBETHBIX METAJIIOB
[1-3 - CocTaBnsATh, NpUMEHSA
METO/Ibl, MaTepUaIbHbIC U
TEIUIOBBIE OaTaHCHI POIIECCOB
MOJTyYEHUs IIBETHBIX METAJIIOB
V-1 - AnanuzupoBaTbh OCHOBHBIE
TEXHOJIOIMYECKHE MTOKa3aTelH
MIPOIECCOB MEepPepadoTKu
MUHEPAJIBLHOTO MPUPOJAHOTO U
TEXHOTE€HHOT'O CHIPbS IIBETHBIX
METaJIJIOB

V-2 - BoiOupath nporeccsl u
YCTpOWCTBA 7151 00ecIeueHus
JHEPTo- U pecypcocOepekeHus U
3alIUTHl OKPYKAIOIIEH Cpeibl st
OCYILIECTBIIEHUS
TEXHOJIOTMUYECKUX Oleparuii
MOJTYyYEHHUs [IBETHBIX METaJJIOB
V-3 - Onpenensite METOIbI JJIsI
COCTaBJIEHUS] MaTEPUATIBHBIX U
TETJIOBBIX OAJIAHCOB MPOIIECCOB
MOJYyYEHHUs [IBETHBIX METaJJIOB

[1K-12 -Criocoben
OCYIIECTBIIATH TEKYIIEE
nu HCpCHeKTI/IBHOC
IUTAHUPOBaHHE
HpOI/I3BO,IICTBa B
00J1acTH MMPOU3BOICTBA
IIBCTHBIX MCTAJIJIOB

3-1 - XapakTepu3oBaTh OCHOBHBIE
OpraHU3aIMOHHO-TEXHUYECKHE
MEpOIPUATHSI, HATIPABJICHHBIE Ha
obecreueHne Mpon3BO/ICTBA
LBETHBIX METAJIJIOB B
COOTBETCTBHUU C
TEXHOJIOTHYECKUMU PEKUMAMU
I1-1 - BeImoaHsaTh 3aaHHS 10
BBIOOPY TEXHOJIOTHYECKUX
MEPOTIPUATHIA, HAIIPABJICHHBIX Ha
CTaOMIIN3aLMIO IIPOLIECCOB
TIOJTYYEHUS IIBETHBIX METAIIJIOB
V-1 - BBIABIATH OTKJIIOHEHHS OT
3aJIaHHOT'O TEXHOJIOTHYECKOTO
pexumMa U npejjiaratb peneHus
0 X KOPPEKTUPOBKE Ha
OCHOBAHUU JTAHHBIX MOHUTOPUHTA
TEXHOJIOTHYECKHUX MPOIECCOB
MOJIyYEHUS IBETHBIX METAIIJIOB

Jomarnsis paboTa
Kontponbnas pabota
Jlexnuu
[IpakTHueckue/ceMruHapcKue
3aHATHUS

OK3amMeH




3. HPOHEAYPBI KOHTPOJISA U OUEHUBAHUSA PE3YJIBTATOB OBYYEHUS B
PAMKAX TEKYIIEH HM TIPOMEXYTOYHOH ATTECTAIIUM TIO
JANCHUIIVIMHE MOAYJA B  BAJBHO-PEUTHUHIOBOM CUCTEME
(TEXHOJIOI'MYECKAS KAPTA BPC)

3.1. IIpouenypsbl TeKyuie 1 NPOMEKYTOYHON ATTECTALMH 110 JUCHUILIUHE

1. Jleknum: KOCNI)(I)I/IIIHCHT SHAYUMOCTHU COBOKYITHBIX PE3YJIbTATOB JEKIIUOHHbIX 3aHSATHI

—0.60

Texkymas arrecTanus Ha JEKIUAX Cpoku — | Makcumaib
ceMecTp, | Hasl OLlEHKA
yuyeOHast B 0aJsiax
HeJest

paboma Ha J1eKyuu 3,16 20

domawiHssl paboma 3,16 40

KOHMPOIbHASL paboma 3,16 40

BecoBoii K03()(puIHEeHT 3HAYMMOCTH Pe3yJIbTATOB TeKylleil aTrecTanum no Jekuusam — (.60

IIpome:xxyTouHasi aTTecTALNS MO JEKIUAM — JK3aMeH
BecoBoii kK03(p)(puHEeHT 3HAYMMOCTH Pe3yJIbTATOB IPOMEKYTOYHON ATTECTALUM 110 JIEKIUAM
—0.40

2. [IpakTHyeckne/ceMUHAPCKHUE 3aHATUSA: KOI(PPUIIHEHT 3HAYMMOCTH COBOKYIHBIX
pe3yJibTATOB MPAKTHYECKUX/CeMUHAPCKUX 3ansaTuii — .40

Texkymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATHAX ceMecTp, | Has OlleHKa
yuyeOHast B 0aJsiax
Heaesst

Paboma na npaxmuueckux 3ausamusix 3,16 100

BecoBoii kK03 puHEeHT 3HAYNMOCTH Pe3yJIbTATOB TeKyLlell aTTeCTAlUM 110
NPaKTHYeCKUM/ceMUHApPCcKUM 3ansaTusav— 1.00

IIpomexyTouHast aTTecTALMSA MO MPAKTHYECKUM/CEMUHAPCKUM 3aHATHAM—HET
BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHON aTTECTALHHU 110
NpaKkTHYecKuM/ceMuHapcKuM 3ansaTusam— (.00

3. JIaGopaTopHbIe 3aHATHS: KO3Q(PHIHMEHT 3HAYUMOCTH COBOKYIHBIX Pe3yJIbTaTOB
JA00PATOPHBIX 3AHATHH —H e 11PEIYCMOTPEHO

Texymas arrecranus Ha J1a0OpPaTOPHBIX 3AHATHAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLIeHKa
yueOHas B 0as1ax

HeJleJIst

BecoBoii kK03()(puIIHEHT 3HAYNMOCTH Pe3yJIbTATOB TEKYyIlel aTTeCTANNH 10 JJa00PATOPHBIM
3aHATHAM -He [PeIyCMOTPEeHO

IIpomexyTouHas aTTecTALMSA M0 JJAOOPATOPHBIM 3aHATHAM —HeT
BecoBoii k03¢ GuUIHEHT 3HAYUMOCTH Pe3yJIbTATOB NPOMEKYTOUHOI aTTECTALMHU 10
JIA00PATOPHBIM 3aHATHSAM — He IPeyCMOTPEHO

4. Onnaiin-3aHaTus: K03QPUIHEHT 3HAYMMOCTH COBOKYIHBIX Pe3y/IbTATOB OHJIAWH-3aHATHI
—He MPexyCMOTPEHO

Texyuiasi aTTecTanus Ha OHJIAMH-3aAHATHAX Cpoxkn — | Makcumajiab
ceMecTp, | Hasl OLleHKa
yueOHasi | B 0ajiax

HeJ1eJIst




BecoBoii K03 GUIHEHT 3HAYUMOCTH Pe3YJIbTATOB TEKYIIEeH ATTeCTAllUH 110 OHJIAWH-

3AHATUAM -

IIpome:xxyTouHasi aTTecTANNS 110 OHJIANH-3aHATHAM —
BecoBoii kK03(p)(puHEeHT 3HAYNMOCTH Pe3YJIbTATOB MPOMEKYTOYHOM ATTECTAIUM 110 OHJIAWH-

3aHATHUAM —

3.2. Ilpouenyps! TeKyuieil 1 NPOMeKYTOUHOM aTTeCTALMU KYPCOBOH padoThl/IpoeKTa

Tekymas aTrecTanusi BbINOJIHEHHS KYPCOBOii Cpoku — cemecTp, | MakcumaabHast
yueOHAasi HeJleJiA | olleHKa B 0ajjiax

padoThI/MpoeKTa

BecoBoii k03¢ ¢uLMeHT TeKyllell aTTecTAllUM BbINOJHEHUSI KYPCOBOIl paboThl/MpoeKTa—

BecoBoii kK03 (puIHEeHT MPOMEKYTOYHOM ATTECTALMU BHINIOJHEHUSI KYPCOBOM
padoThI/MPOEKTA— 3AIUUTHI —

4. KPUTEPAUM W YPOBHU OIEHUBAHMS PE3VJIbTATOB OBYUYEHUSA MO
T CIATITAHE MOIYJIS

4.1. B pamkax BPC npuMeHstoTcst yTBepKACHHBIC Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLIEHUBAHMS JOCTIKEHHUN CTYAEHTOB MO JAUCHUILTAHE MOy (Tabia. 4) B paMKax KOHTPOJIbHO-
OIICHOYHBIX MEPOIPHUATHH Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbpratam oOOydeHHUs

(MHAMKATOpAM).

Tabmuna 4

Kpurtepun oueHnBaHus y4eOHbIX JOCTHKEHUI 00ydal0IIUXCS

PesyabTarhl Kpurtepun oneHnBaHusi y4eOHBIX JOCTH:KEHHUI, 00y4aromuxcs Ha

o0yueHust COOTBETCTBHE Pe3yJabTaTaM 00y4eHHsi/ MHAUKATOPaM

3HaHUs CTyneHT 1eMOHCTpUPYET 3HaHUs ¥ IOHUMaHUE B 00J1aCTH N3Y4YEHUS Ha
YPOBHE yKa3aHHBIX MHIUKAaTOPOB U HEOOXOJIUMBIE JJIsi MPOJOJIKEHUS
o0y4YeHHs W/MIM BBIOJHEHHUS TPYIOBBIX (YHKIMH | JEHCTBHIA,
CBSI3aHHBIX C IPO(ECCUOHATBHOMN 1 TETLHOCTBIO.

VYMenus CTyzneHT MOXET NPUMEHATh CBOM 3HAHUS M IOHMMaHUE B KOHTEKCTaX,

MIPEJICTABICHHBIX B OLICHOYHBIX 3aJIaHUAX, JEMOHCTPUPYET OCBOEHUE
YMEHHI Ha ypOBHE YKa3aHHBIX WHAUKATOPOB U HEOOXOIUMBIX JIJIs
NPOAOKEHU OOyUYEHHUS W/WIW BBIIOJHEHUS TPYIOBBIX (PYHKIMNA U
JEHCTBH, CBSI3aHHBIX ¢ MPO(eCcCHOHATEHOM JIeATEIHHOCTBIO.

O1beIT /BiIaficHUE

CTy,I[CHT ACMOHCTPUPYCT OIIBIT B obnactu HN3YUCHUA HaA YPOBHC
YKa3aHHbIX WHAWKATOPOB.

Jlpyrue pe3yabTaThl

CTyneHT JeMOHCTPHPYET OTBETCTBEHHOCTh B OCBOCHUH PE3yJbTaTOB
00y4YeHHs Ha YPOBHE 3aIITAHUPOBAHHBIX HHIHKATOPOB.

CryneHt cnocoOeH BBIHOCUTH CYXKACHHUS, JieaTh OLEHKH U
(hopMyIHpPOBATH BHIBOABI B 00JIACTH U3yUCHHUS.

CryzieHT MOXkeT cooOLIaTh MpenojaBaTesio U KoJUleraM CBOEr0 YPOBHS
COOCTBEHHOE TOHUMAHHE M YMEHHS B 00JIACTH U3YYCHHUSI.

4.2 JIns OLleHUBaHMsI YPOBHS BBIIIOJIHEHUS! KpUTEpUEB (YPOBHS JOCTHKEHHM 00ydaromuxcs Mpu
NPOBEICHUHN KOHTPOJBHO-OIIEHOYHBIX MEPONPHUSATHA MO AMCHUIUIMHE MOJYJIS) HCIOIB3yeTCs
yHHMBepcalibHasl mKasna (tadi. 5).

Tabmumna 5
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IIIxaJjia OHeHUBAHUS JOCTHKEHHS Pe3yJIbTATOB 00y4YeHUs1 (MHAUKATOPOB) 10 YPOBHAM

XapakTepuCcTHKA YPOBHEN JOCTHKEHHUS Pe3yJbTATOB 00yuYeHHus (MHAUKATOPOB)

Ne Coaep:xaHue ypoBHS IIkajia oneHUBAHUSA
n/n BbINOJIHEHUSI KPUTEPUS Tpanuunuonnas KauyecTBennast
OlleHUBAHNS Pe3yJIbTATOB XapaKTepPUCTHKA YPOBHS XapaKTepucTH
o0yueHust Ka YPOBHSI
(BBINIOJIHEHHOE OLIEHOYHOE
3ajiaHue)
1. PesynbraTel 00y4eHus OTtinyHO 3auTeHo Beicokuii (B)
(MHAMKATOPHI) TOCTUTHYTHI B (80-100 6amoB)
IIOJIHOM 00BbEME, 3aMEUaHuil HET
2. PesynbTatsl o0yueHus Xoporo Cpennuii (C)
(MHAMKATOPHI) B LIEIOM (60-79 6anoB)

JOCTUTHYThI, IMEIOTCS 3aMCUaHuS,
KOTOpBIC HE TPEOYIOT
00513aTEIbHOTO YCTPAHECHUSI

3. Pesynbrarsl o0yueHus Y 10BIETBOPUTEILHO [Toporossrii (I1)
(MHIMKATOPBI) TOCTUTHYTHI HE B (40-59 Ganmnos)
MOJIHOM Mepe, €CTh 3aMEUaHUS

4. OcBoeHue pe3ylbTaToB 00yUYeHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET MHJIUKATOPAM, HO 3a4TE€HO (H)

HMMEIOTCS CYIIeCTBEHHbIC OmMOKU U | (MeHee 40 6amioB)
3aMeuaHusi, TpedyeTcs 1opaboTka

5. Pe3ynBTaT o6yquH51 HC JOCTUTHYT, HenoctaTouyHo CBUAETEIBCTB Her pe3yiibTara
3aaHUEC HE BBITTOJTHCHO JJIs1 OLICHUBAHUA

5. COJEPKAHME KOHTPOJIbHO-OIIEHOYHBIX MEPONPUATHI TIO
TV CHATITAHE MOIYJIS

5.1. Onucanue ayauTOPHBIX KOHTPOJbHO-OLEHOYHBIX MEPONPUATHHA MO0 AUCUUIJIMHE
MOIYJIsl

5.1.1. Jleknuun

CaMocToATeIbHOE HU3YYEHHE TEOPETHUECKOro MaTepuana IO TeMam/pasfesaM JeKIuil B
COOTBETCTBUHU C cojiepkanremM aucuuruimasl (. 1.2. PTIJT)

5.1.2. [IpakTHYecKkne/ceMUHAPCKHE 3AHATHSA

[TpumepHBIil IEpeUeHb TeEM

1. PacyeT TemioBoro u MaTepuayibHOTO OajaHca nepepaboTKu CyIb(PUIAHBIX KOHIIEHTPATOB B
ME€YN KUITAIIETO CIO0SI

2. Pacuer nokasareseil aHepro-, pecypcordHeKTUBHOCTH MPU 3aMEHE IIEKTPOIICYH IS
MUIABKW MEJHBIX KOHIIEHTPATOB Ha Neub BaHiokoBa.

3. Pacuer nmokasareneii sHepro-, pecypcoddPpeKTUBHOCTH MPH 3aMEHE OTPaKaTeIbHOM
TUTAaBKM MEJHBIX KOHIIEHTPATOB Ha Neyb BaHiokoBa.

4. Pacuer ycinoBuii obecriedeHus paccerBaHus ra3000pa3HbIX U MbLJIEBBIX BHIOPOCOB
MECTUIABMIILHOTO MPENPUSATHS, YMEHBIIICHUS] HEOPTaHU30BAHHBIX BEIOPOCOB.
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5. Onpenenenne BeTUYHUHBI IPEJOTBPALICHHOTO SKOJIOTHYECKOT0 M SKOHOMHUYECKOT0 yiepoa
BOJIHBIM pecypcam 3a CHYeT MPUMEHEHUS Pa3IMYHBbIX METOJIOB OUUCTKH CTOYHBIX BOJI
HOPEIIPUITHSL, CUCTEM 3aMKHYTOI'O BO10000pOTAa.

6. Pacuer TeXHUYECKUX U SKOHOMHUYECKUX MOKa3aTeaeil MpUMEHEHHUs] HEKOTOPhIX HAMITyUIIuX
JOCTYIHBIX TEXHOJOTUI MPOU3BOICTBA LIBETHBIX METAJIJIOB.

[TpumepHbIe 3a1aHus

Ha ocHOBe MCXOHBIX JaHHBIX (BBIOOp paiioHa U METAJUTypPrHYeCKOro MpeIIpHATHS,
OrpaHUYEHUM, KO3(PHULIMEHTA SKOTOTMUECKON CUTYaIlUU U 3HAUUMOCTH) BBITIOJIHUTH:

- pacyeT NpUBEACHHON MACChI 3arPsI3HAIOIINX BEIIECTB;

- pacdeT Macchl i-ro 3arpsi3HAIOILETO BEIIECTBA, HE JOMYILIEHHOT'O K IOIa/IJaHUIO B BOIHYIO Cpey;

- pacuer 3HayeHus MPEAOTBPALLIEHHOIO 3KOJIOIMYECKOrO M SKOHOMHUECKOT0 yiiepoa

BOJIHBIM PECYpcaM 3a CUET MPUMEHEHUSI PA3IMYHbIX METO0B OUUCTKU CTOUYHBIX BOJT
HpEeANpPUsTUSL, CUCTEM 3aMKHYTOI'0 BOJJ0000pPOTA;

- CPaBHUTEJIbHBIN aHAJIN3 MTOTYYEHHBIX Pe3yJIbTaToB,;

- hopMyITUpOBaHKE BHIBOJOB U MPEUIOKEHUH 110 PEIOTBPAIIEHHIO yiliepOa BOAHBIM

pecypcam OT paboThl METAILTYPrUUECKUX MPEANPUATHH 1 110 3P (PEKTUBHOMY HUCTIOIb30BAHHIO
METaJUTy pPrUYeCKHX MPOLECCOB.

Ha ocHOBe CXOTHBIX JAHHBIX BHIOJIHUTS:

- pacdyeT MaKCUMAaIbHOM PU3EMHOM KOHIIEHTPALIMU BPEAHBIX BELIECTB;

- pacuet K03 PUIMEHTA, YIUTHIBAIOIIETO YCIOBHS BBIXO/IA TA30B U3 TPYOHI;

- pacuet K03 PHUIMEHTa YUUTHIBAIOLIETO Pa3HOCTh MEXy TEMIIEPATypOil BEIOpachiBaeMoi
ra30BO3/YIIHONM CMECH U TEMIIEpaTypoil OKpY>KaroIero aTMoc()epHOro Bo3ayxa;

- pacuet oObeMa BbIOpachIBa€MO ra30BO3YIIIHON CMECH, B 3aBUCUMOCTH OT AUCHIEPCHOCTH
IbUIY;

- pacyeT paccTOSHUSA JI0 MECTa, I7Ie 0XKUIACTCS] MaKCUMallbHAasl KOHLIEHTpaLus;

- QHAJIM3 TIOJTyYEHHBIX PE3yJIbTaTOB;

- chopMyTHpPOBATH BBIBOBI U MPEITIOKEHUS IO 00ECTICYEHUIO PACCEMBAHMS BPEAHBIX BHIOPOCOB
METAJUTYy PrUYeCKHX NPEeIIPHATHH, YMEHBILICHUIO HEOPTaHW30BAaHHBIX BHIOPOCOB M IO 3P (PEKTHBHOMY
UCIIOJIb30BAaHUIO METAJUTYPIUYECKUX ITPOLIECCOB.

Ha ocHOBaHMM MCXOIHBIX IAHHBIX BBHITIOTHHUTH:

- BBIOOD 4-5 Hammy4mmx JocTynHbix TexHonoruit (HAT) npousBoacTBa 1IBETHBIX METAILIOB,
HAIpaBJIeHHBIX HA MOBBIIIEHHE 3HEProd(h(HEeKTUBHOCTH, ONTUMH3ALINIO U COKpAILICHHE
pecypconoTpedIeHus;

- pacyeT TEXHUUECKUX M SKOHOMUUECKUX ITOKa3aTeNei MOBBILIEHUs SHEPro3PEKTUBHOCTU U
pecypcocOepeskenust BeiopanHbix H/T;

LMS-mnatdopma — He peycMOTpeHa

5.2. Onucanme BHCAYAUTOPHBIX KOHTPOJBbHO-O0ECHOYHBIX Mep0HpI/lflTl/Iﬁ n CpeacrTs
TEKYIIEro KOHTPOJIA 1Mo TUCIHUILVIMHE MOAYJIAA

PaznoypoBHeBoe (nudhepeHIInPOBAHHOE) 00YUCHHE.
ba3oBbIii

5.2.1. KonrpoJsbHas padora
[TpuMmepHBIil IEpeUeHb TEM
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1. TepMuHBI U oTpesieNieHus: B 00J1aCTH YHEPTO-, PECYpCOCOEPEeKEeHMs, OXPAHbI OKPYKaOIIeH
Cpebl, SKOJIOTHYECKOI 0€301macHOCTH.

2. IlpyHIMIIBI U KPUTEPUM YCTOMYMBOTO pa3BUTHUS OOLIECTBA.

3. OcHOBHBIE (PAKTOPHI BO3EHCTBUS METAJUTyPrHYECKOTO TPOM3BOJICTBA HA OKPYIKAIOIIYIO
cpeny.

4. OHeprodhPpeKTUBHOCTH MEIETIIIaBUIILHOTO U PAGUHUPOBOYHOTO TTPOU3BOICTB

5. PecypcocOepexeHnne B METaITypruu.

6. OcobenHocTH (POPMUPOBAHUS 3arpsI3HEHUH B IPOU3BOJICTBE MEIN U3 IIEPBUYHOTO U
TEXHOT'€HHOT'O CBIPbSI.

7. IIpuHIMIIBI KOJIOTUYECKH OE30MaCHOTO Pa3BUTHUS METAJLTYPTUYECKOTO IPOU3BOCTBA.
OCHOBHBIE 3KOJIOT0-3KOHOMHUYECKHE KPUTEPUHU OLIEHKH METAJUTypPru4eCKUX TEXHOIOIUH

8. PanroHanbHOE UCIIOJIb30BaHUE MATEPUAIIbHBIX, JHEPIETUUECKUX U COL[UAJIBHBIX PECYPCOB
B METAJITypruu

9. Otx01bI IpON3BOICTBA. VICTOUHMKM 00pa30BaHUs MaTEPUAIbHBIX U SHEPreTUYECKUX
OTXOJI0B, BO3MOXKHOCTHU UX yTHJIN3ALUN

10. OcHOBHBIE ITOKa3aTeIN IHEPTo-, pecypco3(h(HEKTUBHOCTH U FIKOJIOTUYHOCTH TEXHOIOI MM
IIPOM3BO/ICTBA LIBETHBIX METAJIOB, IIyTH UX YJIyYLICHHS

11. Coznanne 3aMKHYTBIX TIPOU3BOJCTB Ha OCHOBE KOMIIEKCHON TepepabOTKU MEPBUUHOTO
CBIPbSI U OTXOJ0B, MUHUMH3AIHSI SHEPrONOTpeOIeHUs

12. TlepcieKTUBHBIE SHEPTO- U PeCypcOCOEperarmIe TEXHOJIOTUN OIyUEHUS [IBETHBIX
METaJUIOB: aBTOTeHHBbIe porecchl, [DKB, Ausmelt, anekrpodusznyeckre MeTo b1

[IpumepHsbIe 3amaHus

[Tpen1oxuTh NIaH U OpraHU3alMOHHbIE PEIIEH!s], HEOOXOAUMBIE TSl CO3JaHUs
9KOJIOTMYECKH YMCTOTO IIPOM3BOACTBA MEAU HA OAHOM U3 JEHCTBYIOIUX MPEANIPUATHIA.

OneHuTs paboTy OJJHOTO U3 ACHCTBYIOUIMX NPEANPHUITHN [IBETHOM METAJUTYPIHH C TOUKH
3peHHsI IPUHIUIIOB CO3/IaHUs MAaJOOTXOJHOTO MM 0€30TXOTHOT'0 IPOU3BOJICTBA.

LMS-mnatdopma — He IperycCMOTpeHa

5.2.2. lomamHss padora

[TpumepHBIii IepeueHb TeM

1. Pacuer BenMYMHBI SKOHOMUH 3IEKTPOIHEPTUH MPU 3aMEHE JICKTPOIECUH JIs MJIAaBKU
MEJIHBIX KOHILIEHTpAaTOB Ha reub [1B

2. O11eHKa COKpalIeHHs pacxo/1a YCIOBHOTO TOILJIMBA MPHU JTOCTUKEHUU TOUYKH aBTOT€HHOCTHU
B TEXHOJIOTHH TTEPepaOOTKH METOJIOM B3BEIICHHON TUIABKHU CYIb(UIHOTO KOHIICHTpaTa

3. Pacuer otnenenus 3ekTponednoi mepepadorku meuteid [1B Ha OAO «CYM3»

4. Pacuet oTaenenusi 00 THEHUST MEIbCOACPIKAIIUX MIJTAKOB (10 BEIOPAHHOMY CIIOCO0Y)

5. Pacuer yyacTka OUYHMCTKH CTOKOB MEJICTUIABHIILHOTO MPEANPUATHUS

6. Pacuer yuacTka u3Ble4eHHs] METU U3 PYAHUYHBIX (IIAXTHBIX) BOJ

7. Pacdet oTneneHuss MOKpPOM OYUCTKH Tra30B MeICTIaBIIIBHOTO IPOU3BOICTBA

[IpumepHsbIe 3a1anus

PaccunTath 5K0J10r0-9KOHOMHUYECKUH 3((EKT, TOCTUTAEMBbIIi TIPU 3aMEHE IAXTHOM Meun Jyis
TUTABKU MEJTHBIX KOHIIEHTPATOB HA Me4Yh BaHIokoBa Ha mpuMepe rmnana AO
"Vpamnexkrpomens" «[IpousBoacTsa nmonmMeranioB» B r. Kuposrpase.

LMS-mnatdopma — He mpeycMOTpeHa
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5.3. Onucanne KOHTPOJILHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOYHOI0 KOHTPOJIS 10
AUCHMILIHHE MOAYJIS

5.3.1. Dk3amen

Cnucok npuMepHBIX BOIIPOCOB

1. TepmuHBI U ompesieNeHus B 00JaCTH SHEPTO-, PECYPCOCOEPEKEHMS], OXPAHBI OKPYKAOLIEH
Cpezbl, SKOJIOTHYeCKoi 0€30MacHOCTH.

2. IIpuHIMIBI U KPUTEPUH YCTOMYMBOIO PA3BUTHUS OOILECTBA

3. OcHoBHBIE (PAKTOPHI BO3ACHCTBUS METAUTyPrHYECKOT0 IPOM3BOJICTBA HA OKPYIKAIOIIYIO
cpeny

4. OHeprospHeKTUBHOCTH MEAETIIIABUIBHOIO U papUHUPOBOYHOTO TPOU3BOJICTB, IIMHKOBOTO
IPOU3BOJICTBA MUPOMETAIUTYPTUUECKUMH U THAPOMETAUTYPrUY€CKUMHU CIIOCO0aMuU

5. PecypcocOepexenue B METaLTyprun

6. OcobenHocTH (GOPMUPOBAHUS 3arpPsI3HEHUH B IPOU3BOJICTBE MEIM U3 IIEPBUYHOIO U
TEXHOT'€HHOT'O CBIPbSI, IMHKOBOI'O ITPOU3BOJICTBA

7. IIpuHIMIIBI KOJIOTHYECKH O€30I1aCHOTO Pa3BUTHUS METAITyPrUYeCKOT0 MPOU3BOCTBA.
OCHOBHBIE 3K0JIOT0-3KOHOMHUYECKUE KPUTEPUN OLIEHKH METAJUTYPrUYECKUX TEXHOIOTH.

8. PanroHanbHOE UCTIOJIB30BaHUE MATEPUAIIBHBIX, JHEPIETUUECKUX M COL[UAIIBHBIX PECYPCOB
B METAJITyprUH

9. Otxoab! npon3BoAcTBa. VicTouHnky o0pa3oBaHusl MaTepUaAIbHBIX U YHEPIreTHUECKUX
OTXOJI0B, BO3MOXKHOCTHU UX YTHJIN3ALIUN

10. OcHOBHBIE TIOKA3aTENN YHEPTO-, PeCypcodh(HEKTUBHOCTH U IKOJIOTHIHOCTH TEXHOJIOTHIMA
IIPOM3BOJCTBA LIBETHBIX METAJIOB, IIyTH UX YJIyYIICHHUS.

11. Coznanue 3aMKHYTBIX IIPOU3BOJCTB HA OCHOBE KOMILIEKCHON MepepabOTKU MEPBUUHOTO
CBIPbsI U OTXOJ0B, MUHUMH3ALIHSI SHEPrONOTpeOIeHUs

12. MeTozp! OLIEHKH U aHAJTN3a SKOJIOTMYECKUX MPo0IeM METaUTypruuecKoro NpeanpusaTHs

13. IlepcieKTUBHBIE SHEPTO- U PECYPCOCOEPETaAOIINE TEXHOIOTUN OTYyUEHUS [IBETHBIX
MeTaJlJIoB: aBToreHHsle nporeccol, [DKB, Ausmelt, anexkTpodusnueckue MeTo bl

14. TlepepaboTka cynbpuanbix koHueHTparoB B arperare KUBIIOT. HoBeie npouecchbl
IIOJIyYEHUS [IMHKA

15. IlyTn coBepiIeHCTBOBAHUS THIPOMETAILUTYPIrUUYE€CKHUX IIPOLECCOB MTOJIyYECHUS IUHKA.
ABTOKJIaBHBIE CIIOCOOBI NEPEPAOOTKU LIUHKCOAEPIKALIETO ChIPbs

16. DHepreTrueckoe o0cie0BaHNe (FHEPTOAYANUT) IPOMBIIIUIEHHOT'O TPEATIPHUATHS.
PazpaboTka 1 BeieHHE SHEPreTUYECKOro MacnopTa MPOMBILIUIEHHOTO oTpedurens TOP

17. Pa3paboTka 1 BHEIPEHUE CHCTEMBI YHEPTETUUECKOTO MEHEKMEHTA, IPOrpaMM
9HEpProcOepeKEHHs U TOBBIMICHHUS YHEPreTHYecKoi 3(h(heKTHBHOCTH TPOU3BO/ICTBA

18. MexaHu3MBbl yIpaBIeHUS MPUPOTOOXPAHHOMN NESITEIbHOCTHIO. DKOJIOTHYECKUN ayauT.
DKOJIOTMYECKUI MEHEKMEHT. [ll1aH nefcTBHI 0 0OXpaHe OKPYIKAOIIEH Cpebl

19. PerynsipHoe miiaHUpOBAHUE, OPTaHU3ALUS M CUCTEMAaTUYECKUI KOHTPOJIb BBITTOJIHEHHUS,
IOCTOSIHHOE COBEPLICHCTBOBAHKUE ITPOIPAMM MOBBIIIEHUS SHEPTETUYECKON U DKOJIOTHYECKOU
3¢ (GEeKTUBHOCTH IMPOU3BOICTBA IIBETHBIX MeTaIoB. [IpuMeHeHne MeTOANK HHTETPUPOBAHHOTO
9KOJIOr0-3HEPreTUUECKOT0 aHAIN3a

20. OneHKa BO3AE€UCTBUS IPEANPUATHI 110 IPOU3BOACTBY MEIM U LIUHKA HA OKPY’KAIOLLYIO
cpey. MeToipl, IPOLECCHI, YCTPONCTBA U CXEMBI IIPEAYIPEKICHHUSI HEOPTaHU30BaHHBIX
SMUCCHUI U KOMIUIEKCHOW OYMCTKU Ia30BbIX BEIOPOCOB B aTMOC(hepy
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21. O6opyaoBaHue CyXOi OYMCTKH TEXHOJOTUYECKHX U COPOCHBIX Ta30B. Y CTPOHCTBA
MOKpPOU OYUCTKHU ra3oB

22. XumHueckasi 04MCTKa ra3oB, IPOU3BOICTBO CEPHOM KUCIIOTHI M 3JIEMEHTHOM CEpPhI U3
OTXOJIALINX T'a30B POU3BO/ICTBA [IBETHBIX METAJIOB

23. IlepcriekTHBHBIE pa3pabOTKU B CXeMax U 000PYI0BaHUH Fa300YUCTKH.

24. Haumydiime TOCTYITHbIE TEXHOJIOTHMH YMEHBIIEHNS HEOPraHU30BaHHBIX BHIOPOCOB,
COKpaIlleHUs BBIOPOCOB ra3000pa3HbIX U TBEP/BIX BELIECTB, 3arPA3HAIOLINX BO3IYIIHYIO CPELY

25. XapakTepucTUKa CTOUYHBIX BOJI, 00pa3yoIUXCcsl Ha MPEeIIpUATHIX [[BETHOM
metamuryprud. Oco6eHHOCTH CTOKOB IPU NepepadOTKe TEXHOTEHHOTO U BTOPUYHOTO MEHOTO
CBIpBS, NPEANPUATUIN IO IPOU3BOJCTBY LIMHKA

26. Cxembl BOJ1000ECTIEUEHNUS U BOJIOOTBEACHUS METAJUTYPTUUYECKUX MTPEATIPUSATHI.
OCHOBHBIE METO/Ibl OUUCTKH CTOYHBIX BOJI IPOM3BOJICTBA MEJIU U3 BTOPUYHOI'O U TEXHOTEHHOTO
CBIPBSl, IMHKOBOI'O [TPOM3BO/ICTBA MUPOMETAJUTYPrUYECKUMHU U THAPOMETAIUTY PrudeCKUMU
crocobamu

27. Cuctembl (HU3MUECKON U XUMUYECKOW OUMCTKH CTOYHBIX BOJI

28. TexHoMOruM OMOXMMHUYECKON M OMOJIOrMYECKONH OYMCTKU CTOYHBIX BOJL

29. Haunyudiime JOCTYITHbIE TEXHOJIOIMH NPEA0TBpaLeHNs: 00pa30BaHMsI CTOYHBIX BOJ U
COKpaIlleH!s1 COPOCOB 3arpsA3HAIONINX BEIIECTB CO CTOUYHBIMU BOJAaMH ITPOU3BOJICTBA MEH U
LUHKA.

30. Onucanue u XapaKTepPUCTUKH OCHOBHBIX TEXHOJIOTUYECKUX MPOIIECCOB, 000PYAOBAHUS U
METOJIOB, IPUMEHSIEMBIX MPU IMPOU3BOACTBE LIBETHBIX METAJJIOB

31. Obpaienre ¢ 0TX0AaMH M OCTaTOYHBIMU MTpoayKTamMu. OCHOBHBIE TTOKA3aTeNId U OI[CHKA
0€30TXO0THOCTH MTPOU3BOJICTBA MEIU U3 MIEPBUUYHOTO U TEXHOTEHHOTO ChIPbs, IUHKOBOTO
IPOM3BOJICTBA MUPOMETAIUTYPIrHUECKUMHU U THAPOMETAILITYPrU4eCKUMU CIIOCOOaMu

32. TexHnueckne U IKOHOMUYECKHUE ACTIEKTHI IPUMEHEHUS HAWITYyYLINX JOCTYIHbIX
TEXHOJIOIMI MPOU3BOICTBA LIBETHBIX METAJIOB, IO3BOJIAIOIINX CHU3UTh SMUCCUU B
OKPYKAIOIIYIO CPely, BOJAOMOTpeOIeHNE, TTOBBICUTH SHEPT03(PPEKTUBHOCTH, 00ECIICYHUTh
HKOHOMUIO PECYPCOB

33. Cucremsl ynpaBiieHHs S3HEPTodPPEKTUBHOCTHIO U KAYECTBOM OKPY’KAIOIICH CPEIbI.
Hammonanensie cranpaptel 'OCT P 1CO 14001, 50001

34. ®opMupoBaHUE IHEPrETUYECKON U IKOJIOIMYECKOM CTpaTeruii Ha IpeaNpUsTUsIX C
MOJTHBIM METAJUTyPrUueCKUM LUKIIOM, /U HOBBIX MUHH-3aBOJIOB

35. O6uiue TeHASHIUH U IEPCIEKTUBbI pealln3allii SHEPro- U pecypco3(h(HeKTUBHOTO
METAJIITypruueCcKOro MpOM3BOACTBA MEU U LINHKA

36. HerpapuunonHasi MeTaulyprusi BTOpU4HON MENU, IEPCIEKTUBHBIE TEXHOJIOTUU
IIPOM3BO/ICTBA LIBETHBIX METAJIJIOB

37. Bb160p IpHOPUTETOB MHBECTULIMOHHOM ESITEIbHOCTU MTPU OPraHU3alUd HOBOTO U
COBEPUICHCTBOBAHUH CYILIECTBYIOIIETO MPOU3BOJICTBA HA OCHOBE MPUMEHEHHS] HAUTYUYIINX
JOCTYIHBIX TEXHOJOTUI MPOU3BOACTBA LIBETHBIX METAJIJIOB

LMS-mnatdopma — He mperycCMOTpeHa

5.4 Copep:xaHue KOHTPOJIbHO-OLIEHOYHBIX MEPONIPUATHI 110 HANIPABJICHUAM
BOCIIMTATEIbHOM 1eATeIbHOCTH

Hanpasienus BocriuTaTeabHON NESTETBHOCTH COMPSTAIOTCS CO BCEMU PE3yJIbTaTaMHu O0yUYCHHS
KOMIIETEHIIMH 110 00pa3oBaTeiIbHOI MporpaMme, X OCBOEHHE 00ECIIEYHMBAETCS COAEp)KaHUEM
BCEX JUCLUIUIMH MOJYJIEH.
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