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1. IIeJIl/I, 3ala'ii U IVIAHUPYEMBIEC PE3YJIbTaThbl oﬁyquml o AMCIOMIIJIMHE

Ienp — ¢hopMUpOBaHHE KOMILIEKCA 3HAHWIM, YMEHHUH M HABBIKOB B 00JIACTH 00pabOTKH
METAJ/UIOB JIaBJICHHEM, DPa3BUTHEC U YINIYOJCHHE 3HAHMHA 110 MEXaHHWKE CIUIOUIHBIX Cpel
HpI/IMeHI/ITeHLHO K TeOpI/II/I "N TCXHOJIOTUU O6pa6OTKI/I METAJIJIOB JAaBJICHHUEM

3amaun:

— HW3y4YeHHE OOIUX 3aKOHOMEPHOCTEH MPOTCKaHUs IUIACTHYCCKUX JedopMaruii B
TEXHOJIOTHSAX 00pa0OTKH METAJIJIOB JIaBJICHUEM;

— W3y4YeHHE TNPUYMH HEPABHOMEPHOCTH jaedopmaryii U CHocoOOB NpPEIOTBPAIICHHUS
neEeKTOB;

— HM3y4YeHHE 3aKOHOB MEXAHWKH OOpabOTKH METaUIOB JABJICHHEM, OIPEISIISIONIINX
HAMPSKEHHO- 1e(OPMUPOBAHHOE COCTOSHUE M CHUIIOBBIC XapaKTEPUCTHUKH ITPOIIECCOB 00pabOTKH
METAJIJIOB JIaBJICHUEM;

— (opMHpOBaHHE HABBIKOB HCCIICOBAHMS XapakTepa (OPMOM3MEHEHHs 3aroTOBOK B
TEXHOJIOTHSAX 00paO0OTKH METAILJIOB JIaBJICHHEM.

[Tnanupyemble pe3ynbTaThl OOYYCHHS — OCBOCHHE OCHOBHBIX 3aKOHOMEPHOCTEU
IPOIECCOB  IUIACTUYECKON  Jedopmainuy, CcrnocoOOB MPOU3BOJACTBA  METAUIONPOAYKIIHH,
OBJIQJICHHE TEOPETHUYECKMMHU OCHOBAMHU IPUPOAOHW IPOYHOCTH, IUIACTUYHOCTH MU PA3PYLICHUS
METAJIJIOB U CIJIABOB

OO0ydeHue o AUCUUIINHE «DKOJIOTHSI COBPEMEHHBIX METAJUIYPTrUY€CKUX IPOU3BOICTBY
HaIpaBJICHO Ha (POPMUPOBAHUE y OOYIAIOIIMXCS CICTYIOIINX KOMITCTCHIUH:

Koa n HauMeHOBaHMe KOMIIeTeH Mt NHauKaTopbl 10CTHKEHUS
KOMIeTeHIUH
NYK-8.1. Ananuzupyer u uaeHTH(GULIUpPYET
(baxTopsl BPEIHOTO BIIMSHUSA Ha

JKU3HENIEATEIILHOCTD DJIEMEHTOB cpensl
oburanusg (TEXHUYECKUX CPEICTB,
TEXHOJIOTUYECKHUX IPOIECCOB, MAaTEPHUAJIOB,
VK -8. CriocoGeH co3aaBath U HoAiepxkuBaTh | SHAHA M COOPY:KCHHUH,  HPUPOAHBIX M
B HOBCGI[HCBHOI\/’I SJKU3HU u B | CONHUAJIBHBIX $IBJIGHI/II>'I), a TAKXKE OIIaCHBIC U

npodecCUOHAILHON JIEATENBHOCTH | BpEAHBIE (bakTopsI B paMKax
Oe3omacHbIe YCIOBUA  KUBHCACATCIILBHOCTU OCYLHGCTBHHCMOIZ HEeSITeJIbHOCTHU
UL COXpPaHEHHS  NPUPOAHOM  Cpenpl,

obecrieueHus YCTOWUYHBOIO pazButus | MYK-8.2. [ToHnMaeT BaXHOCTh MOAICPKAHUS
oOmiecTBa, B TOM 4YHCJIE€ TpH Yrpo3e u | 0€30MacCHBIX yCIIOBUM TpyAa u
BO3HUKHOBEHUHU YPE3BBIYANHBIX CUTyallUl U | )KU3HEIEATEIBHOCTH, COXPaHEHHUS
BOEHHBIX KOH(JIMKTOB MPUPOTHON  cpenbl g oOecredeHus

YCTOMUMBOTO pa3BUTHUSA OOIECTBA, B TOM
YHCIie TPU YIPO3€ BO3HUKHOBEHHS OTACHBIX
WIA Ype3BBIYAWHBIX CHUTyallUd M BOEHHBIX
KOH(JIMKTOB

NYK-8.3. Pa3pscHseT mpaBuia MOBEICHHS
npu BO3HHUKHOBEHUH Ype3BbIUAHBIX




CUTyalldii MPUPOAHOTO U TEXHOTESHHOTO
MIPOMCXOXKICHUS W BOCHHBIX KOH(MIUKTOB,
OIMCHIBAET CIIOCOOBI ydacTust B
BOCCTAHOBUTEIBHBIX MEPOTIPHUATHSIX
UIIK-2.1. 3HaeT OCHOBHBIC TEXHOJOIUU
METaJUTypTHUECKOT0 MPOU3BOJICTBA,
CTaTUCTUYECKYIO 00pabOTKY TaHHBIX.

HTIK-2.2. YMeeT ycTaHaBIMBAaTh OTKJIOHEHUS

[IK-2. Crmocoben o0OecreuuThs BBIIOJIHEHUE
JAHHBIX OT HOPMAJIBHOTO PpaCIpeIeICHHS,

IIPOU3BOICTBEHHOT'O 3a7aHus
OoOHapyXuBaThb M HUCKJIIOYaTh BBIOPOCHI B

HoJpa3/ielIeHueM IIPOU3BOJICTBA

rOpSMEKATAHOro POKATa LBETHBIX MeTaiuiop | BPIOOPKE AHHBIX, 00OCHOBBIBATE PEIICHHUS

U CIIJIABOB.
NIIK-2.3. Bnageer npuUMEHEHHEM OCHOB
TEOPUHM METAJUTypPIrHUeCKUX MPOLECCOB IPH
pelIeHun TEXHOJOTNYECKUX 3amay
METAJUTYPrHyeCKOro Npo13BOJICTBA.

2. MecTO TMCUMILTHHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrPaMMbl

JlucumiuinHa OTHOCUTCS K 4YacTH, (opMHpyeMOH YYacTHHKaMH O00pa30BaTEIIbHBIX
oTtHouieHuii 6soka b1 «ucuumnuael (MOIyIH)».
«DKOJIOTHSI COBPEMEHHBIX METAJUTYPrHY€CKHX IPOU3BOJACTBY» B3aMMOCBS3aHA JIOTHYCCKH U
COJIEPKATENBHO-METOJUYECKH CO CIASAYIOUIMME TUCIUIUIMHAMU U ipakTukamu OOIT:

— be3onacHOCTb )XU3HEACATENBHOCTH;
— Hcropus pa3BuTHSA METaJULYPIUy;

— Meramrypruyeckue TEXHOJIOIUH.

— VM HHOBaIMM B METAJTYpIUY;

— O06opynoBaHNE METAILTYPTUYECKUX TTPOU3BOJICTB.
- 3amuTa MeTauioB OT KOPPO3UHU

3. CTpyKTypa U coaepkaHue TUCHUILIMHBI
OO0r1as TpyI0eMKOCTb JUCIUIUTMHBI COCTaBIsIeT 3 3aueTHbIX(e) eaunut(b) (108 yacos).

3.1 Buabl yueoHOI#i padoThl M TPYA0EMKOCTH
(mo ¢popmam 0OyueHwHs)

3.1.1.0unHo0-3a04Hast popma 00yUeHHUs

u/n Buj yueOHoit padoThl i(;g)l;qecmo Cemectp
1 AyIMTOPHBIC 3AHATHS 54 8
B Tom uncie:
1.1 | Jlexkuunu 28 8
1.2 | CemuHapckue/npakTH4ecKue 3aHsATHS 18 8
1.3 | JIaGopatopHbIe 3aHATHUS 8 8
2 CamocrosiTeibHas padora 126 8




HpOMe)KyTO‘lHaﬂ aTrecranus

3adet/nud.3auer/7K3aMeH

DK3aMeH

Hroro

180

8

3.1.2.3aounas ¢popma 0OydeHUs

n/n

Buj yueOHoi1 padoThI

KoJgnuyecTBo

yacoB

Cemectp

AYIUTOpPHBbIE 3aHATUS

22

B ToMm uucine:

1.1

Jlexuu

10

1.2

CeMuHapCKUE/TTPAKTHYCCKHUE 3aHITHS

4

1.3

JlaGoparopHsble 3aHATHS

8

CamocrosiTesibHas padoTa

158

(el o] foo)oo] Noo

IIpomeskyTOoYHas aTTecTanMs

3advet/nud.3aueT/7K3aMeH

DK3aMeH

Hroro

180

8

3.2 TemaTnyeckuii MIaH U3yYeHHS TUCIHUNIUHBI

(o popmam oOydeHus)

3.2.1.0unHo0-3a04yHast popma o0ydeHus

/o

TpyaoeMkocTs, yac

Pasneanl/TeMbl
JIACcuuNJIMHBI

Bcero

AynuTopHasi pabora

Jlexnuu

Cemunapckue/

BAHATUA

BaHATUS
[IpakTueckas
MOATOTOBKA

Pasznea 1. Oxpana npupoabl. 53

10

 ImpaxTuueckue

N JlaGoparopHble

w [CamocTosiTe/IbHAS

“'paGoTa

11

Tema 1. OOmme cBeneHuss 00 11
OKpYyKaroleun cpezne, AKOJIOTHH
TEXHOJIOTHYECKUX MpOLIECCOB u
0€30TX0IHOM (Mano00TXO/IHOM)
TEXHOJIOTHU IPOU3BOJICTBA
METaJUTOPO TYKITHH.
[TpupogooxpaHHbie 3aKOHBI.

N

N

~

1.2

Tema 2 HopmupoBanue kauectBa | 11
OKpyKarwluen  cpeasl.  DakTopsl,
OTIPEIEIISIOIINE YCTOMYHBOCTh
ounochepsr:

- B3aHUMOJEUCTBHE JKUBBIX
OpPraHU3MOB C OKPYKAIOILIEW Cpeon;
- €CTECTBEHHBIE MIPOLIECCHI,
MPOTEKAOIIINE B atmocdepe,
ruapocdepe, murochepe;

XAPaKTCPUCTHUKU BO3pacCTaHUs




AQHTPOIIONEHHOTO  BO3JEHCTBHUS  Ha
IIPUPOAY:;

1.3

Tema 3. [lpuHIMOBI palMOHAIBLHOTO
MIPUPOIOTIOIB30BAHMS. OmnacHocTH
cpenbl oburanus (BUBL,
KJIaccu(pukanuo, TOJIA  JICUCTBHS,
WUCTOYHUKU TMPOHUKHOBEHHUS, TEOPHIO
3aIlUTHI);

11

1.4

Tema 4. Ta30Bble M a’pO30JIbHbBIE
BpeIHbIE BBIOPOCHI B aTMmocdepy.
[IpenensHo JOIyCTUMBIE
KOHIIEHTPAIlUU U BBIOPOCHI BPEAHBIX
BEIIIECTB B aTMOC(eEpy.

11

1.5

Tema 5. OcHoBel 0€30TXOIHON
TEXHOJIOTHH. be3oTxomnabie u
MaJ0OTXOJIHEIE TEXHOJIOTHH
MPOU3BOJICTBA CTaIM W 4yryHa. [lytu
MTOBBIIIICHUS 0€30TXO0IHOCTH
MIPOU3BOJICTBA.

Pa3nen 2. OTxoanl
METAJLIYPru4ecKoro npou3Bo/JCTBA.

104

13

10

77

2.1

Knaccudukanus OTXOJI0B
MpPOM3BOJCTBA W CHOCOOBI  HX
YTUITU3ALIUH. MartepuanbHbie u
OSHCPTCTUUCCKHUEC OTXO/bI.

2.2

OO6pa3zoBaHue ra3000pa3HbIX BPEIHBIX
BEIIECTB M CaXH TPU TOPEHHUH
toruBa. DakTOpbl, BIUAIOIINE Ha
KOHIICHTPAIIMIO BpPEIHBIX BEIIECTB B
YXOJSIIMX ra3ax.

10

2.3

OOpa3zoBanue mWbUIM (ABIMA)  TPHU
NPOJYBKE MeTala KUCIOPOJIOM HWIIH
KHCJIOPOJICOIEPIKAIIAM Ta30M

10

2.4

MeTonbl  CHMJKEHHS Tra3000pa3HBIX
BpPEIHBIX OTXO/AOB, OOpa3yIOIIUXCS
npu  ropeHud. TexHosormdeckue
METOABl CHWXXEHUS KOHLIEHTpaluu
BPEIHBIX BEIIECTB B  MPOAYKTax
CropaHus.

10

2.5

YMEHbIIIEHHE TOKCUYHOCTH BBIOPOCOB
W3MEHEHHEM TOIUIMBHOIO OajaHca
3aBojIA. XuMnueckas OYHCTKA
MPOJYKTOB TOPEHHUs] OT BPEAHBIX
BEIIECTB.

10

2.6

OOpa3zoBaHue TBEPABIX U IKUIKUX
OTXOJIOB METaJLTypru4ecKoro
MIPOM3BOJICTBA M UX KiIaccuuKarus.

2.7

2.7.0cHOBBI nepepabOTKH TBUIEH W HIIaMOB
YEpHOM METANIYprMM M HMX KOMIUICKCHAs

10




nepepadoTKa

2.8

IlepepaboTka ¥ HUCHOJIB30BAaHUE
METAJTyPrUYECKUX IIJIAKOB.
Hcnonp3oBanne NPOAYKIUH u3
METAJTYPrUYECKUX IIJIAKOB.

2.9

OcoOenHoctu nepepadoTKu
JOMEHHBIX ¥ CTaJeIIaBUJIbHBIX
IIUIAKOB. IIpousBoacTeo
I'paHyJIMPOBAHHOIO NIJIAKA.

2.10

QOuuctka CTOYHBIX BOJ
METaJUTypPTHUECKHUX MPEANPUITHIA.
MeTtoasl 1 crtocoObI OYUCTKH.

12

Pazpen 3. IlepcnekTUBHDBIE
HaNpaBJIeHUs1 OXPaHbl NPHUPOALI U
pecypcocOepexeHnst

23

14

3.1

Okonoruyeckwii  ymepd W ero
OLICHKA. 3amuTa BO3/IyIIIHOTO
OacceliHa B METAJUTYpIUH.

10

3.2

boppba ¢ oOpraHu3oBaHHBIMH U
HEOPraHW30BaHHBIMH BBIOPOCAMH.

3.3

3.2 DHepro- U MaTepuagocOepereHue
B IEPCIICKTUBE

Hroro

180

28

18 8

126

3.2.2. 3aouHas ¢popma oOyueHHs

/o

Paspenl/TeMsl
JducuunianHbl

TpyaoeMkocTsb, yac

Bcero

AynuTopHasi pabora

Jlexmun

Cemunapckue/
BAHSATHS
BaHATUS
[IpakTrueckas
[MOATOTOBKA

Pa3znen 1. Oxpana npupoasl.

53

10

 npakTuueckue
N UlaGoparopHbie

w|CamocTosiTeIbHAs

“'paGoTa

11

Tema 1. OOmme cBeneHuss 00
OKpYyKaroleun cpezne, AKOJIOTHH
TEXHOJIOTHIECKUX IpOILIECCOB u
0€30TX0IHOI (MaI00TXO/IHOM)
TEXHOJIOTHU IPOU3BOICTBA
METaJUTOPO TYKITHH.
[TpupogooxpaHHbIe 3aKOHBI.

11

N

N

~

1.2

Tema 2 HopmupoBanue KadecTBa
OKpykamwiuen  cpeasl.  DakTopsl,
OTPEIEIISIOIINE YCTOMYHBOCTh
ounochepsr:

- B3aNMOJEUCTBHE JKUBBIX

11




OPraHU3MOB C OKPYKAKOLIEN CPENON;

- ©CTECTBEHHBIC MIPOIIECCHI,
MPOTEKAIOIINE B atmocdepe,
ruapocdepe, murochepe;

XapaKTePUCTUKU BO3pACTaHHUS

AQHTPOIIOTEHHOTO  BO3JEHCTBUS  Ha
HIPUPOAY;

1.3

Tema 3. [lpuHIUIBI paIMOHATBHOTO
MPUPOJIOTIOIH30BAHUS. OmacHocTtu
cpenbl oOuTaHus (BUIBI,
KIACCU(UKALIUIO, TIONI  JCHCTBUS,
HMCTOYHHKH TPOHUKHOBEHHS, TEOPHIO
3aIlUTHI);

11

14

Tema 4. T'a3oBble W a’pO30JIbHBIC
BpPEIHBIE BBIOPOCBI B arMocdepy.
[IpenenbHO JOMYCTUMBbIE
KOHIIGHTPAIlUK M BBIOPOCHI BPEIHBIX
BEIIECTB B aTMocepy.

11

1.5

Tema 5. OcHOBbI 0€30TXOJHOM
TEXHOJIOTHH. Be3zoTxonnnie u
MAaJIOOTXOIHBIE TEXHOJIOTHH
MPOU3BOJICTBA CTaldM U uyryHa. [lyTtu
TTOBBIIICHHUS 0€30TX0IHOCTH
MIPOM3BOJICTBA.

Pasznea 2. OTxo0abl
MeTAJLTYPru4ecKoro nNpon3Bo/iCTBA.

104

13

10

77

2.1

Knaccudukarus OTXOJIOB
MPOM3BOJCTBA U CHOCOOBI  HX
YTHJIN3AUH. MarepuaiibHbie u
HSHEPreTUYECKHE OTXO/IbL.

2.2

OO0pa3oBaHue ra3000pa3HbIX BPEIHBIX
BEIIECTB M CaXW NpU TOPEHHUH
TOIIJINBA. q)aKTOpBI, BIIUAIOIIIHUE Ha
KOHIIGHTPALIMIO BpPEAHBIX BEILECTB B
YXOIAIINX ra3ax.

10

2.3

OOpazoBanue mTbUIM (ABIMA) TPHU
NPOJYBKE MeTayla KHUCIOPOJIOM HITH
KHCIIOPOJICOICPIKAIIIUM Ta30M

10

2.4

MeTonbl  CHHDKEHHST Ta3000pa3HBIX
BPEIHBIX OTXOJOB, OOPa3yIOIIUXCS
Opu  TOpPeHHH. TeXHOIOTUYECKHe
METOAbI CHUXXCHUA KOHICHTpalun
BpPEIHBIX BEIIECTB B  MPOAYKTaX
CTOpaHMSL.

10

2.5

YMeHbIlIeHHe TOKCUYHOCTH BBIOPOCOB
W3MEHEHHEM TOIUIMBHOrO Oajanca
3aBoJa. Xumuyeckas OYHCTKA
HpO,ZIYKTOB FOpeHI/IH oT Bp C€IHBIX

10




10

BEIIIECTB.

2.6 | OOpa3oBanue TBEPABIX H KHUIAKUX 8 1 7
OTXO0JI0B METaJUTypru4ecKoro
MIPOM3BOJICTBA M MX KJIACCU(PUKAIIHSL.

2.7 | 2.7.0cHOBHI TIepepaOOTKH THUIEH W IIIAMOB 10 1 2 7
‘-ICpHOI/I MCTaHHprPII/I U HUX KOMIUICKCHAA
nepepadoTKa

2.8 | IlepepaboTka ©W  WCHOJL30BAaHUE 9 2 7
METaJUTypPTHUECKHUX IIJIAKOB.

Hcnonp3oBanne NPOAYKLUH u3
METAJTyPrUYECKUX IIJIAKOB.

2.9 | Ocobennoctu nepepadoTKu 9 2 7
JOMEHHBIX W CTaJelIaBUIIbHBIX
[UTAKOB. [IpousBoacTBo
IPaHyJIMPOBAHHOTO IIJIAKA.

2.10 | Ouncrka CTOYHBIX BOJ 12 1 2 2 7
METaJUTyPrHYECKIX PEIPUATHHA.
Metoasl ¥ cIOCOOBI OUUCTKH.

3 Pasznea 3. IlepcniekTHBHBIE 23 5 4 14
HANPAaBJIEHUsI OXPaHbI MPHUPOABI U
pecypcocoepexeHnst

3.1 | Oxomormyeckuét  ymep6 wu ero| 10 2 1 7
OIICHKA. 3amura BO3/YIIHOTO
OacceliHa B METAJUTYpIUH.

3.2 | boppba ¢ oOpraHM30BaHHBIMH U 7 2 1 4
HEOPraHN30BAHHBIMU BHIOPOCAMHU.

3.3 | 3.2 DHepro- u MaTepuanocOepexeHne 7 2 2 3
B IIEPCIICKTUBE

Hroro | 180 10 4 8 158

3.3  Conepxanue TUCHUNINHBI

Pa3nea 1. Oxpana npupoasl.

OO6mme cBeneHust 00 OKpYXKaroleh cpene, PKOJIOTHH TEXHOJIOTHYECKHUX MPOIECCOB U
0€30TXOAHOI (MalOOTXOAHOM) TEXHOJNOTHH MPOW3BOACTBA METALIONPOAYKIUUA. (OCHOBHBIE
3aKOHBI MO OXpaHe mnpupoabl. HopmupoBaHue kadectBa OKpyxaromeil cpeasl. [loHstue o
0e30Tx0/1HOM TexHoNoruu. [1yTH moBkIIIeHNS 6€30TX0THOCTH MTpou3BoIcTBA. Kinaccudukarms u
XapaKTePUCTUKA YTHIM3UPYEMBIX OTXOJIOB MPOU3BOJICTBA. DHEPreTUYSCKUE U MaTepHATbHBIC
orxofbl. Ilokazarenn O€30TXOTHOCTH M HCHOJIB30BAaHUS OTXO0J0B. CHCTEMa 3KOJIOTHYECKOTO
MOHMTOPHHTAa METAJUTyprHYeCKOro TMPOM3BOACTBA. 3arpsi3HEHUsT  OKpYXKarolled  cpenbl
METaJUTyprUUE€CKUMU IPEANPUATASIMU. DKOJIOTHYECKask SKCIEPTU3a.

Pa3nea 2. OTxoabl MeTATyPru4ecKkoro nNpou3BoAcTBa.

WcTounuku ob6pazoBaHusi OTXOJI0B Ha METAJUTyprudeckux npeanpusatusx. OdpazoBaHue
OCHOBHBIX BPE/IHBIX BEIIECTB,BbIOpachiBaeMbIX B aTMochepy. TBepble 0TX0bl U UX BIMSIHUE HA
IPUPOAY U 310poBbe uesioBeka. OOpazoBaHME Ia3000pa3HBIX BPEIHBIX BELIECTB U CaXKU MpPHU
CKMraHuu ToruMBa. OneHKa KOHIIEHTpAlMi BPEAHbBIX BELIECTB B MIPOJYKTaX TOPEHUs TOILIMBA.
OO0pa3zoBaHue NbUIK (JIbIMa) NP MPOAYBKE METAJUIa KUCIOPOJOM MM KHCIOPOACOAEPKAILUMU
razamu. 3arpsA3HEHHsS  METAUIyPrMUECKHMU  NpPEeIUpUIATHAMH  BOAoeMoOB. McTouHuku




11

0o0pa30BaHuUs 3arps3HEHHBIX CTOYHBIX BoA. CaMOOUMIEHHE BOAOEMOB. MeTOJbl OYMCTKU
BOJI0E€MOB. 3arpsi3HEHUs IOUBbI METAINTYPrUYECKUMHU NIPEATIPUATUIMHU.

Panen 3. IlepcnieKTHBBI M MeTO/Abl CHUKEHUSI BPeIHBIX BelIeCTB — I[OOOYHOTrO
MPOU3BOJICTBA METAUIONPOAYKIIMN METAUTYPTUUECKUMHU MPEANPUATHAMHU. IKOJIOTHYECKUN
ymepd W ero oOuLeHKa. 3ammra BO3MyIIHOro OacceliHa B Meramutyprud. boppba ¢
OpraHU30BaHHBIMU M HEOPTaHU30BaHHBIMU BHIOpOCAMU.

TexHoNOrMYECKHEe METOJbI CHM)KEHUSI KOHIICHTPALMU BPEIHBIX BEUIECTB B MPOAYKTax
rOpeHusl TOIUIMBA. XHMHYECKas OYHCTKa IMPOAYKTOB CrOpPaHHUs OT BPEIHBIX BEIIECTB.
be3oTxonHbIe M MaJOOTXOJHBIE TEXHOJOIMH IPOM3BOJACTBA MeTayuIoB. IlepepaboTka 0TX00B
METAJTypruuecKoro MIPOU3BO/JICTBA. MeTtoibl paroHaIbHOIO BOJIOIOJIb30BAHUA.
DKOHOMUYECKHE TIOKA3aTe IPUPOAOOXPAHHBIX MEPOTIPUSATHIA.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIA0OPATOPHBIX 3aHATHH

3.4.1.CeMuHapckue/mpakTHUECKUE 3aHATUS

[TpakTryeckoe 3ansTre 1. MOHUTOPUHT U OLICHUBAHUE 3aTrPSA3HEHHS ITOYB.
[TpakTudeckoe 3ansaTre 2. MOHUTOPHUHT W OIICHUBAHKE 3aTrPSA3HEHUS BOJI.
[Tpaktuyeckoe 3anstue 3. [Ipoda, 0TOOp M MOATOTOBKA MPOO MPH MOHUTOPUHTE.

3.4.2.J1abopaTopHbIe 3aHATHUS

VY4eOHbIM MJIaHOM HE MPEeAyCMOTPEHBI

3.5 TemaTnka KypcoBBIX IPOEKTOB (KypCOBBIX pador)

VY4eOHBIM MJIaHOM HE MPEeayCMOTPEHBI

4, YueOHO-MeTOAN4YecKOe U HH(POPMALITUOHHOE 00ecrieueHune
4.1 HopmatusHbie 1oKyMeHTbI H 'OCTsb1

IIpu u3yyeHnH TUCHUILUIMHBI HE IPELYCMOTPEHbI

4.2  OcHoBHas JuTeparypa

1. Bocko6oitnuko B.I'., Kynpun B.A., SkymeB A.M. OOmas meramnyprus.M.:
Axanemknura, 2005. 768 c.

2. Pribanpuenko U.B. Ananutnueckas xumusi. XUMUYECKUE U (PU3UKO-XUMUYECKUE
MeToabl aHanu3a. Jlaboparopusiii npaktukym. M.: MOV, 2009. 68 c.

3. [[lemoxoB .M. Dkomoruueckue MTPOOIEMBI PHEPrOEMKHUX MPOU3BOACTB. M.:
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Temnorexuuk, 2008. 304c.
4, MIynen JILA. DneMeHnTHl 0€30TXOAHON TexHojormu B Meramnyprum. M: Me-

tamnyprus, 1991, 174 c.

4.3 JlomoaHMTebHAS JUTEpPATypa

1. TapacoB A.B., Ytkun H.U. OOmas meramtyprus. M.: Meramunyprus,
1997.590 c.

2. Poman O.B., T'abpuenos MW.II. IlopomkoBas MeTauIyprus — 0€30TXOJHAs
sHeprocOeperaromias TexHonorus. Munck, benapycs, 1986. 159 c.

3. Cwuran W.S. 3amura Bo3gymHOro OacceiiHa IIpU CXMTaHMM ToIMBa. JL:
Henpa, 1988, 312 c.

4.4  DaekTpoHHbIe 00pa3oBaTe/bHbIE PeCypChl

DKOJIOTHSI COBPEMEHHBIX METAJUTyPTUYECKUX POU3BOJICTB

https://online.mospolytech.ru/course/view.php?id=4811

WuTepHeT-pecypchl BKIIOYAIOT y4eOHO-METOJMUYSCKHE MaTepHajbl B DJICKTPOH- HOM
BUJIC, TIPE/ICTaBICHHBIC Ha caiite http://lib.mami.ru B pasznene «IEKTPOHHBIE PECYPChI».

[Tosne3Hbie y4eOHO-METOAMYECKUE M MH(DOPMAIMOHHBIC MAaTepHUaNbl IPEICTABICHBI Ha
caiTax:

— WuTepakTuBHBI yuyeOHUK: OCHOBBI METAJUTYprud | MeTalmyprudyeckuii mopTai
MetalSpace.ru

http://www.metalspace.ru/education-career/osnovy-metallurgii.html

— Meramryprudeckue npouneccsl

http://starkproject.com/metal/nonferrous-metallurqy/1893-metallurgical- processes.html

45 JluuneH3MOHHOe ¥  CBOOOJHO PACHPOCTPaHAEMOE MPOrPaMMHOE
odecreuenue

Ne HanmenoBanue | Pazpadoruux IO HJoctynHocTh Ccblika Ha Exunbiii
(mpaBoo0J1agaTeJib) (IMeH3UOHHOE, | peecTpP POCCUIICKUX
cB000IHO nporpamm s IBM un
pacnpocrpansiem | B/l (mpu Haamunm)
oe)
1. Moii Oduc OO0 "HOBBIE JInnen3nonHoe https://reestr.digital.gov.r
OBJIAUHBIE u/reestr/301558/?sphrase
TEXHOJIOT 1" 10=943375

4.6  CoBpeMeHHbIe NPo(eccHOHATbHBbIE 0a3bl JAHHBIX U HH(POPMALMOHHbIE
CIIPABOYHBbIE CUCTEMBI


http://lib.mami.ru/
http://www.metalspace.ru/education-career/osnovy-metallurgii.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical-processes.html
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
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HocTynH
Ne HaumenoBanue Cchblika Ha pecypc
0CTh
HNudpopManuoHHO-CTIPABOYHbIE CHCTEMBI
1. |Andopmarmonnste pecypest Ceru http:// www.consultant.ru JIOCTYIHO
Koncynprantllmtoc
JIeKTPOHHO-0UOINOTEYHbIE€ CHCTEMbI
Jlanb https://e.lanbook.com/ JlocTymiHa B CETH
1. WuTepuer 6e3
OrpaHUYCHUN
IPR Books https://www.iprbookshop.ru/ | loctymHa B cetn
2. WuTepner 6e3
OrpaHUYCHUN
IIpodeccnonanbubie 6a3b1 JaAHHBIX
baza maHHBIX HAyYHOU AIIEKTPOHHOMN http://wwwe.elibrary.ru HoctynHo
1. | 6ubnmorexu
(eLIBRARY.RU)

S. MarepuajbHO-TeXHHYECKOE 00ecreyeHue

Aymurtopun kadenpel «Mertamnyprusi» aBl204, as1205, aB1206, aB1206a ocHalieHsb
HOYTOYKaMH, IPOEKTOPOM, FIKPAaHOM, YU€OHBIM MaTepUaIOM.

6. MeToauveckue peKOMeHIaluu

6.1 MeToanyeckue peKOMEHIAIUM /IS MPENOAaBATEs M0 OPraHU3ANUU
00y4eHust

[Tpu opranuzanum yueOHBIX 3aHATUH (JIEKUWH, CEMHUHAPOB, MPAKTUYECKUX 3aHATHH,
71a00paTOPHBIX, CAMOCTOSTEIBHBIX U BBITYCKHBIX paboT, a Takke KypCOBOTO MPOEKTHPOBAHUA)
CJIEZIyeT HMCIOJIb30BaTh JIEMEHTHl MHTEPAKTHBHOTO OOYYEHHS Ha BCEX ATalax JUIsi BOBJICUCHHS
CTYZICHTOB B IIPOIIECC MO3HAHUS. J{JIs1 TOTO 1erecoo0pa3Ho UCTIONB30BaTh CISIYIOINE (POPMBI:

- JAUaJIOr0OBOC O6y‘-ICHI/IC, B XOAC KOTOPOI'0 OCYHICCTBIIACTCA B3aHUMOJECHCTBIE
npenoaaBaTeyid U CTYACHTA,

- MOZACIIMPOBAHUC, TO €CTb BOCHPOU3IBCIACHHUEC B YCIIOBUAX 06y‘-IeHI/I}I 1o
}IaHHOI\/II}II/ICI_[I/IHHI/IHe MMpoHeCCOB, IPOUCXOAANINX B PCAIBHOCTH,

- KOMITBIOTCPU3AHA O6y‘-IeHI/I$I JJIsA I/IHTCHCI/I(I)I/IKEU_[I/II/I U  paClIUupCHUA
BO3MOXKHOCTEH 06pa3OBaTCJ'IBHOFO rmponecca,


http://www.consultant.ru/
http://www.elibrary.ru/
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— WCIIOJIb30BAHNUE CPEJICTB HATIIATHOCTU: CTEHIBl C KOMIUIEKTOM Y4eOHO-
METOJMYECKON JUTEepaTyphbl, IJIAKAThl IO TEeMaM, HaTypHble O0O0pa3lbl, MYJIbTUMEIUNHbBIC
CUCTEMBbI, KapTOTEKy YyueOHBIX BUACOCIANWI0B U BUICOPHIBMOB U JIp.

6.2 Meroanueckue yKazaHus JAJIs1 00y4arOUIUXCsl 0 OCBOEHH IO
AU CHUTITHHBI

JUisi MakCUMalbHOW WHAMBUIYAIM3ALUU JESITENbHOCTH CTYJEHTa, YUYEOHBIM IUIAHOM
IIpelyCMaTPUBAETCS BPEMs U1l CAMOCTOSITEIbHON paOOThI.

Cpenu OCHOBHBIX BHJOB CaMOCTOATENBbHOM pabOThl TPAAMLIMOHHO  BBIJEISIOT:
TBOPYECKYIO JEATENbHOCTh CTYIEHTAa B AayJUTOPUU, INPH BHEAYIUTOPHBIX KOHTAKTAX C
IpenojaBaTeyieM Ha KOHCYJIbTAllMSX M JIOMAllHEW IOATOTOBKE K JIEKLUSM, CEMHUHApCKUM U
IPAKTUYECKUM 3aHSITHUSM, 3a4eTaM M HK3aMEeHaM, IpPE3eHTAlMsIM U JOKJIaJaM; HalKuCcaHue
pedepaToB, BeIOIHEHHE Ja00PATOPHBIX W KOHTPOJIBHBIX PadOT; ydyacThe B HaydyHOU paboTe U

mp.
Llenp caMOCTOSATEBHON PabOThI CTYICHTA — OCMBICIICHHO U CaMOCTOSTENILHO paboTaTh
CHayasa ¢ Y4eOHbIM MaTepualoM, 3aTeM ¢ Hay4dHOi HWH(OpMAIHEH, 3aT0KUTh OCHOBBI

caMoopranm3aiiiu M CaMOBOCIIMTaHUSA C TEM, YTOOBI INpUBUTL YMCHHC B JanbHenIeM
HCIIPCPBIBHO IMOBLIIIATL CBOKO HpO(beCCI/IOHaJIBHYIO KBaJ'II/I(bI/IKaI_[I/II-O.

IInaHupoBaHue BpEMEHN HA CaMOCTOSTENIbHYIO paO0Ty CTYAECHTaM JIy4dlle OCYLIECTBIATD
Ha BECh CEMECTp M NpeIycMaTpUBaTh PETYJISIpHOE IOBTOPEHHUE MPOUJEHHOTO Y4eOHOTO
MarepHaa.

Jliia Gonee yriiyOJI€HHOTO U3y4Y€HUsI pEKOMEHAYETCS NCI0JIb30BAaTh U3AaHUs, YKa3aHHbIE
BCITMCKE JIOMOJIHUTENIbHON JIUTEPATYpPHI.

7. @DoH/1 OLIEHOYHBIX CPEICTB

7.1  Metoabl KOHTPO.JIS U OLIECHUBAHUA Pe3yIbTATOB 00y4eHHs
J1s KOHTpOJS YCIIeBaeMOCTM M KadecTBa OCBOEHMS AUCHUIUIMHBI HACTOSIIECH

IIPOrpaMMOi IPEAYCMOTPEHBI CIEAYIOIINE BUBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIeBaeMOCTH (TEKYIIUH KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTECTALM (3a4eT).

7.2 lkana u KpuTEpUN OLEHMBAHUS Pe3yJIbTATOB 00y4YeHMHs

dopmMa IPOMEKYTOYHOH aTTECTALMU: IK3aMeEH.

[IpomexxyTounas arrectanus oOydaroumxcs B ¢GopMe 5K3aMeHa MPOBOJIUTCS I10
pe3yJbTaTaM BBIIOJHEHUS BCEX BHUJOB y4yeOHOM paboThbl, MPEIyCMOTPEHHBIX y4EOHBIM IIAHOM
M0 JaHHOM NUCHUIUIMHE (MOAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3yNbTaThl TEKYILIErO0 KOHTPOJIS



15

yC€Ba€MOCTU B TCUCHHUC CEMECTpA. OI_IGHKa CTCIICHU  JOCTHXXCHUA O6y‘-IaIOH_II/IMI/ICSI

IUIAHUPYEMBIX ~ pe3ylbTaTOB  OOy4YeHHs] [0  JUCUHUIUIMHE  (MOIYJI0)  MPOBOJAUTCS
npernojaBaTesieM, BEAYUIMM 3aHATUS [0 JAUCHUIUIMHE (MOAYNIO) METOAOM 3KCIEPTHOU
orneHku. [lo uroram mpomMexyTOYHOW aTTeCTallH MO JUCUUIUIMHE (MOMAYIIO) BBICTABIIAETCS
OILICHKA «OTIUYHO», «XOPOLIOY», «yJOBIETBOPUTEIHHOY WU «HEYAOBIECTBOPUTEILHO.

OO0s3aTenbLHBIMU YCIOBUAMHU IIOATIOTOBKHM CTYIACHTA K HpOMe)I(YTO‘lHOI;'I aTTcCTalluu
SABJISICTCA BBIIIOJTHCHUE CTYACHTOM BCEX IMPEAYCMOTPECHHBIX q)OpM TEKYLIETO KOHTPOJIA.

Hlxkana
OLleHUBaHUA

Onucanue

O1ianyHo

BoimonneHsl Bce BHABI Yy4eOHOM pPaOOTHI, MPEAYCMOTpPEHHBbIE Y4YEOHBIM
miaHoM. CTyIeHT JIeMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB ~ IPHUBEIEHHBIM B  TalOJMIaXx I[OKaszareiei, omepupyer
MpUOOPETEHHBIMU 3HAHUSIMH, YMEHMSIMHU, HABbIKAMH, MPUMEHSET HX B
CUTYallUsX TMOBBIIMIEHHOW ClIoXHOCTU. [Ipu 3TOM MOTYT OBITH JOMYIIEHB]
HE3HAUYUTENbHBIE OITMOKU, HETOUHOCTH, 3aTPYAHEHUS TIPH aHATUTUYECKUX
omnepaunusx, [EepeHoce 3HAHUM M YMEHMH Ha HOBBIE, HECTaHJIApTHHIC
CHUTYalHH.

Xopomo

BoimosnHeHbl Bce BHUABI y4eOHOW pabOThHI, MPETyCMOTPEHHbIE Y4eOHBIM
riaHoM. CTyJIeHT JEeMOHCTPUPYET HEIMOJHOe, HO MpPaBUIBHOE COOT
BETCTBHE 3HAHWW, YMEHWH, HABBIKOB TMPHUBEIECHHBIM B Ta0JIMIaX
nokaszarenei, JmbOO ecnM  MpuH  3TOM  ObUIM  JONyIIEHBl  2-3
HECYIIECTBEHHBIE OITMOKH.

YI[OBJ'IGTBOpI/ITeJ'IBHO

BoimosiHeHbl Bce BHABI y4eOHOW pPabOTHI, MPETyCMOTPEHHbIE Y4eOHBIM
r1aHoM. CTyIOeHT JIEeMOHCTPUPYET COOTBETCTBHE 3HAHWM, B KOTOPOM
OCBEIICHAa OCHOBHAsA, Hau0oJiee BaXkHasl 4YacTb MaTepuaia, HO MpH

PTOM JIOMYIlleHa OHA 3HAUYNTEJIbHAs OMIMOKA I HETOYHOCTb.

HeynosnersopurensHo

He BbimonHeH oauH wiu  Oonee  BUAOB  y4eOHOM  paloThI,
MPEIyCMOTPEHHBIX YUeOHBIM TIaHOM. CTYACHT IEMOHCTPUPYET HETOIHOE
COOTBETCTBUE 3HAHUN, yMEHUN, HABBIKOB MPHUBEIEHHBIM B TaOIUIAX
Mmokaszaresiei, JONMyCKaloTCs 3HAYUTENbHbIE OIIMOKH, IPOSBISAETCS
OTCYTCTBHE 3HAaHWMM, YMEHHW, HAaBBIKOB IO Psy IOKAa3aTelIed, CTYACHT
MCIBITBIBAET 3HAYUTENIBHBIE 3aTPYIHEHUS NIPU ONEPUPOBAHUM 3HAHUSAMHU U
[YMEHUSIMH IPH UX NEPEHOCE HA HOBBIE CUTYaIUU.

7.3  OueHouHbIe cpeCcTBa

7.3.1. Texyuuii KOHTPOJIb
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B mpouecce oOyueHHMS HCIOJIB3YIOTCS OLIGHOYHBIE CPEIACTBA PYOEKHOrO KOHTPOJIS
yCIIEBAEMOCTH M MPOMEKYTOUYHBIX aTTECTAlUi U CIEAYIOUINE BUAbI CAMOCTOSITENIbHOM paboThI:

—  U3Y4YCHHE PEKOMEHAYEMOW JMUTEpaTypbl IpPU MOATOTOBKE K JICKUMOHHBIM,
MPAKTUYECKUM U CAMOCTOSITENIbHBIM (KOHTPOJIBHBIM) 3a/IaHUSIM;

—  OJaHKOBOE U KOMIIBIOTEPHOE TECTUPOBAHHUE;

—  pedepartsl, noknaaasl Ha CHK.

[TnaarpoBaHNe BPEMEHH Ha CAMOCTOSATEIBHYIO padOTy CTyIEHTaM JIYYIlle OCYIIECTBISIT
HA BECh CEMECTp M TMPeIyCMAaTPUBATh PETYJSIPHOE TOBTOPCHHE TPOMJICHHOTO Y4eOHOTO
MaTepuaia.

Jliia Gonee yriiyOJIeHHOTO U3YYEHHUs PEKOMEHAYETCsl CIONIb30BaTh U3JaHUs, yKa3aHHBIE
B CIIMCKE JIOMOJTHUTEIBbHON JTUTEPATYPHI.

JInst pacuiMpeHus 3HAHHH CJIeAyeT HCIOJIb30BaTh TAKXKE CBEIACHUS, MOJYYCHHBIC W3
WHTEepHET-UCTOYHMKOB Ha COOTBETCTBYIOIIMX CaiTax, a TaKKe MPOBOIUTH MOMCK B PA3TMYHBIX
cucremax, Takux kak Yandex, Rambler, u mosb30BaThCs crieluann3upoOBaHHBIMH CalTaMH,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu napyrummu,
PEKOMEHI0BaHHBIMU MPEMOaBaTeieM Ha JCKIIMOHHBIX 3aHITHSX.

7.3.2. [IpomexxyTodHast aTTeCTalus

[lepeuenp KOMIETEHLINH C YKa3aHHEM 3TaloB UX (OPMHUPOBAHUS B MPOLECCEOCBOCHUS
00pa30BaTeNbHOM MPOrpaMMBl.

B pesymbrare OCBOGHHMS  JUCHUIUIMHBI  (MOIyJisA) (QOPMHUPYIOTCS  CIEAYIOIINE

KOMIICTCHIIN:
Kon B pe3yabTare ocBoeHus1 00pa3oBaTeIbHON MPOrpaMMbl 00yUalo LU CS
KOMIIEeTeHIIUH A0JIKeH 00J1a1aTh
VK-8 CriocoOHOCTBIO CO3/1aBaTh W MOJJEPKUBATh B MOBCEIHEBHOM >KU3HU WU B

npodeccuoHanbHON NEeATEIbHOCTH Oe3omacHble YCIJIOBHS
PKU3HEJEATENIbHOCTH JJIi COXpPaHEHUs TNPUPOIAHON cpeabl, oOecredeHus
YCTOMUMBOrO pa3BUTUS OOIIECTBAa, B TOM 4HCIE TMpPH Yrpo3e M
BO3HUKHOBEHUHU YPE3BBIYAMHBIX CUTYallUH U BOGHHBIX KOH(INKTOB

I1K-2 CriocoOHOCTBIO O0ECTIEYUTh BBIIOJHEHHWE IPOU3BOICTBEHHOIO 3aJaHMs
MMOApAa3ICICHNEM TPOM3BOJCTBA TOPSYEKATAaHOIO IPOKAaTa I[BETHBIX
METaJlIOB U CIIJIaBOB.

B mnponecce ocBoeHusi oOpa3oBaTeNbHON MPOrpaMMbl JaHHbIE KOMIIETEHIIMHU, B TOM
YHuCJI€ UuX OTACIBbHBIC KOMIIOHCHTHI, (bOpMI/IpyIOTCSI II0O3TAIIHO B XOZ€ OCBOCHUS O6yanOHIHMHC$I
JTUCIUTIIMH  (MOAYJIeH), TPaKTUK B COOTBETCTBHMHM C YYE€OHBIM IUIAHOM W KaJICHIApHBIM
rpadukomM yueGHOro Imporecca.

KoHTpoJsbHbIe BONIPOCHI /151 NPOMEKYTOYHOM ATTECTANMHI


http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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CrocoObl  mpumanusi Metamuty (OpMBI: JIHThE, 00paboTKa pe3aHueM, CICKaHUe
[TepepaboTka 1 UCOIB30BAHUE MBUIEH U IIJIAMOB YEPHON METaJUTypruu

[TepepaboTka 1 HCIONIB30BAHHE METAILTYPIHUECKHUX IIJIAKOB.

MartepuanbHbIe OTXOJIBI U UX KJIACCU(DUKAIIUS

YTunm3anus TeXHOJIOTHUYECKUX U COPOCHBIX T'a30B B YEPHO U IIBETHOM METaJLTypruu
OO6pa3oBaHue BpEIHBIX BEIECTB MPU COKUTAHUM TOIUIUBA.

[TapameTpsl ropeHus, ONpeAeAIONINe KOHUEHTPALMIO OKCHJIOB a30Ta U yIiepoja B
YXOAIUXTa3axX.

Bnusaue koaddunmenTa pacxoaa Bo3ayxa Ha ypOBEeHb TOKCUYHOCTH OTXO/ISIIUX Ta30B
["a3oropenoynbie yCTpONHCTBA, MUHUMHU3UPYIOIINE BHIOPOCH BPEIHBIX BEIIECTB.

Kak paznuyaroTcs mo ypOBHIO TOKCHYHOCTH BpPEIHBIC BEIIECTBA, OOpa3yIOLIHEcs
IIPU TOPEHUUPA3INYHBIX BUJIOB TOIIMBA?

IT1IB u ITJIK 1 X 3Ha4eHus IpU COKUTAaHUU PA3JIMYHbBIX TOTUIUB

be30TxoaHbIE 1 MAJTOOTXO/IHBIE TEXHOJIOTUU B METAJUTYPrUY€CKOM ITPOU3BOJICTBE.
3arpsi3HeHue NPUPOIHBIX BOJ.

Kakue npoGiembl MOPOKAAIOT OTXOABI IPOU3BOACTBA?

Bropuunsie MatepuanbHbie pECypChl M UX pa3JieJIeHUE Ha MOTPYIIIbI

OuucTKa JpIMOBBIX T'a30B MOCJIE€ HATPEBATEIbHBIX U TEPMUUECKHUX MEeUYEH.
3arpsi3HUTENN METAILITYPrUueCKOro MPOU3BOACTBA.

[Tokazarenu 6€30TXOAHOCTH TEXHOJIOTHYECKHUX MPOIIECCOB.

DKOJIOTHYeCKHe MoKa3aTean 0e30TXOAHOCTH.

TonnuBHO-?HEPreTUYECKHE MOKa3aTenn 0€30TXOIHOCTH.

DHEProeMKOCTb MPOAYKLIUHU U €€ ONpeeIICHUE.

[1yTn CHM>KEHUSI SHEPTOEMKOCTH CTaJIA

OCHOBHBIE UICTOYHUKH BPEIHBIX BEIOPOCOB U UX XapaKTEPUCTUKA.

CrocoObl  COBEPIICHCTBOBAHUSI TEXHOJIOTHYECKHX IPOILIECCOB B  METALTyprHH,
MPUBOIAIINE KCHIKEHHIO BPEIHBIX BEIOPOCOB

OKojoruyeckas 3KCIepTU3a U €€ IpaBoBasi OCHOBA.



