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

- Lenp — O3HaKOMIICHHE CTYJEHTOB C OCHOBHBIMH 3KOJOTMYECKHUMH MPOOJIEMaMH,
CBA3aHHBIMU C pabOTOM METAITypruueckoro oO0OpyIOBaHUS, KOTOPOE XapaKTepU3yeTcs
3HAQYUTEIIBHBIM KOJMYECTBOM OTXOJOB, 3arpsA3HAIOIIMM OKPYKAIOUIYIO cpeny. JlelCTBEeHHBIM
CIoCcOOOM MX CHIKEHHS SIBIISieTCSl pa3paboTKa M BHEAPEHUE COBEPIIECHHBIX CHCTEM OYHMCTHBIX
COOpPY)KEHHI, HO MOBCEMECTHOE BHEIPEHHE U OC30TXOJHBIX M MaJOOTXOIHBIX TEXHOJOTHH
IIPOU3BOJCTBA CTAJIH.

- q)OpMI/IpOBaHI/Ie 3HAHUH TEXHOJIOTUYCCKUX CXEM MMPOU3BOACTBA YCPHBIX MCTAJIJIOB.
JlucuuIuiiHa 0XBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C PECYpCOCOEPEratonMMH TEXHOIOTHSIMHU
IMPONU3BOACTBA CTAJM B PA3JIMYHBIX CTAJICIINIABUJIBHBIX arperarax. PaCCManI/IBaIOTCﬂ BOIIPOCHI
npaBa ¥ HOPUJANYECKON OTBETCTBEHHOCTH MPEANPHUATUN 3a HAPYNICHHUE 3KOJOTHYECKHUX HOPM.
OtaensHO ynensieTcss BHHMAaHHWE BOINPOCAM TIPUPOJIONOIB30BAHUS B IICJIOM W OXPAaHBI
OKpYKalolied cpelibl MPUMEHHUTEIBHO K TPOHM3BOJCTBY CTAJIBHOW MPOMYKIMH Ha BCEX €ro
JTamnax.

— O3HaKOMJICHHE C METOJAaMHU TEepPepabOTKU MPOMBIIUICHHBIX OTXOJ0B B UYEPHOM
METaJUTYpPTUH, CHIDKAIOIIMMHU YIIepO mpupo/ie.

— IlomroroBka CTyIEHTOB K MPOU3BOACTBEHHOW, MPOCKTHO-KOHCTPYKTOPCKOW U
HCCJICIOBATEIILCKON JICATEITLHOCTH B COOTBETCTBUU C KBATU(PUKANMOHHONW XapaKTEPUCTUKON
OakaJyiaBpa 10 COOTBETCTBYIOLIEMY HAIIPABICHHIO.

3amauu:

paCclInpeHUC HAYYHOI'O Kpyro3opa B 00JIaCTH TEXHUYECKUX HAayK, Ha baze KOTOPBIX
6YHYIHHﬁ CIICHUAIMCT CMOXKET CaMOCTOATCIIBHO OBJIAJICBATH BCEM HOBBIM, C YEM €MY NPUACTCA
CTOJIKHYTBCS B HpO(i)CCCHOHaHBHOﬁ ACATCIIBHOCTH.

HHaHI/IpyeMHC pPE3yIbTaThbl o6yquI/1${ — OCBOCHHUC OCHOBHBIX SaKOHOMepHOCTeﬁ

mponeccoB ILIACTUYECKOM ,Z[e(i)OpMaI_II/II/I, CII0CO00B MMPpOU3BOJACTBA
OBJIAZICHUC TCOPCTUYCCKUMU OCHOBAMHU HpHpO)lOﬁ NNPOYHOCTH, INIACTUYHOCTHU U PA3PYLICHUA
MCTAJIJIOB U CIIJIaBOB

OOyyeHne 1O JAUCHUIUIMHE «3alUTa OKpY)Kalolled Ccpeapl Ha  METallypru4eckoM
IIPOM3BOJICTBE HAIPABIIEHO HA (POPMUPOBAHUE Y OOYHAIOLIUXCS CIEAYIOIINX KOMITETEHIIUH:

MCTAJUIONIPOAYKIINH,

Koa n HamMeHOBaHHe KOMIIeTeH M NHauKaTopbl 10CTHKEHUS
KOMIIeTeHIIUH
NYK-8.1. AHanusupyer 1 UACHTU(DUIHPYET

(haKkTOpBI BPETHOTO BIUSHUS HA

VYK-8. CnocobeH co3iaBath U MOAJIEPKUBATD
B TIOBCETHEBHOM JKU3HU U B
npodeccuoHaIbHOM eI TeTbHOCTH
0e30MacHbIe YCIOBUS KU3HEACSITETbHOCTU
JUISL COXpaHEHUS IPUPOIAHOMN CPEBL,
o0ecrnieuyeHns yCTONYUBOro pa3BUTHUS
o011ecTBa, B TOM YHCJIE IIPH YTpo3e U
BO3HUKHOBEHHUH YPE3BBIYANHBIX CUTYALNI 1
BOCHHBIX KOH(DIUKTOB

JKU3ZHEJEATEIBHOCTD 2JIEMEHTOB CPE/IBI
oOuTaHus (TEXHUYECKUX CPECTB,
TEXHOJIOTHYECKHX IIPOLECCOB, MATEPUAIOB,
3IaHUH U COOPYKEHUH, IPUPOJHBIX U
COLIMANIbHBIX SIBICHUIT), a TAaKXKe

OTIacHbIE U BpeAHbIE (AaKTOPHI B paMKax
OCYIIECTBIIIEMOM 1EATENBHOCTH

NYK-8.2. [TonnMaeT BaXKHOCTH IO ICPKAHHS
0e30macHbIX yCIOBUH TpyAa U
KHU3HEAESITEIbHOCTH, COXPAHEHUS
IPUPOJHON cpesibl Ui 00eCIeyeHHs




YCTOMYUBOTO Pa3BUTHA OOIIECTBA, B TOM
4lCJIe TIPU YTPO3€ BOSHUKHOBEHHS OIACHBIX
WJIM YPE3BbIYANHBIX CUTYalluli U BOCHHBIX

KOH(JIMKTOB
NYK-8.3. Pa3psacHseT mnpaBuia MOBEICHHS
npu BO3HHKHOBEHUH Ype3BBIYANHBIX

CUTyallul INPUPOJHOIO M TEXHOTECHHOI'O
IIPOUCXOXKACHNUS M BOEHHBIX KOH(QIIMKTOB,

OIMCHIBAET CIIOCOOBI ydacTust B
BOCCTAHOBUTEJIBHBIX MEPOIIPUATHSIX
UIIK-2.1.- 3HaeTr TEXHOJIOTUYECKUE

MHCTPYKIIMU TI0 TIOATOTOBKE 3arOTOBKH IS
NPOM3BOJACTBA  TOPSYEKATAHOTO  MpOKara
I[BETHBIX METaJUIOB " CILIaBOB,
TEXHOJIOTUYECKHUE MHCTPYKIIAU o
NPOM3BOJACTBY Ha CTAaHAaX TOpsYeH MPOKATKU
copTa, JIMCTA, TIOJIOCHL, JIEHTBI, (OJIbIHU
[[BETHBIX METAJJIOB U CILIABOB.

NIIK-2.2. —Ywmeer KOHTPOJIMPOBATh
BBINIOJIHEHUE PAOOTHUKAMU IPAaBUIJI BEJCHUS
TEXHOJIOTUYECKOTO TpoIecca IpPOM3BOJICTBA
rops'YeKaTaHoOro MPOKaTa LBETHBIX METAIIOB
U CIUIaBOB, JKCIUTyaTalld ¥ TEXHUYECKOTO
o0cyxuBaHusl 000pyI0BaHUS

NIIK-2.3.- Bnaneer yMEHUEM
KOHTPOJMPOBATH BBINOJHEHHE DPAOOTHUKAMH
MIPaBUI BEICHUS TEXHOJIOTUIECKOTO
nporecca IPOM3BOJCTBA  TOPAYEKATAHOTO
IpoKaTa [BETHBIX METAJUIOB M CIUIABOB,
HKCIUTyaTalH u TEXHUYECKOTO
00cyXuBaHUS 000pyIOBAaHUSI.

I1K-2. CriocobOeH 00€ecIeYnTh BEITOIHEHNE
MIPOU3BOICTBEHHOTO 3aJIaHHUS
MoApa3AeICeHUEM IMPOU3BO/ICTBA
ropsiYeKaTaHoro MPOKaTa BETHBIX METAJNIOB
U CILIABOB.

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

JlucumIuiiHa OTHOCHUTCS K 4YacTH, (OPMHPYEeMOH YYacTHHKaMH 0Opa3oBaTelIbHBIX
oTtHomeHui 6110ka b1 «lucuummuael (MOIyIHN)».
«3amuTa  OKpyXKaromed cpeapl Ha METAJUTyprHYecKOM MPOM3BOJICTBE» B3aWMOCBS3aHA

JIOTUYCCKU U COACPIKATCIILHO-MCTOANYCCKU CO CICAYIOIMIUMHU AUCHUIUIMHAMH W HNPAKTHKAMU
OOII:

— be3onacHOCTB KU3HEAEATEIbHOCTH;
— HcTopus pa3BUTHs METAILTypIHH;

— Meramrypruyeckue TEXHOJIOTHH.

— HHuHoBalyy B METaJITypIruy;

— Ob6opynoBaHue METAITyprUYeCKUX MPOU3BOJICTB.
- 3a1KTa METANIOB OT KOPPO3HUH



3. CTpyKTypa U coiepKaHue TUCHUIINHBI
OO11ast TPYI0EMKOCTh AUCIUILIHHBI cocTaBisieT 5 3aueTHbix(e) exunmni(sr) (180 yacos).

3.1 Buabl yueOHoii padoThI U TPYA0EMKOCTH
(mo ¢popmam 0OyueHwMs)

3.1.1.0ynHo-3a04Has popma o0ydeHus

u/n Bup y4eOHoii padboTsI f;g;;quTBo Cemectp
1 AyIMTOpHBIE 3aHIATHS 54 8
B ToM uucne:
1.1 | Jlekuun 28 8
1.2 | CemuHapcKue/IpakTUYCCKUE 3aHITHS 18 8
1.3 | JIaGopatopHbIe 3aHATHUS 8 8
2 CamocrosiTesibHas padorTa 126 8
IIpomeskyTOoOYHAs aTTecTaNMs
3auet/aud.3a4er/IK3aMeH DK3aMeH
HToro 180 | 8
3.1.2.3a0unas popma o0byueHus
o/ Buj yueOHoii padoThl f;)é‘:)l;[;lCCTBO Cemectp
1 AyIMTOpPHBbIE 3aHATHS 22 8
B tom uncrie: 8
1.1 | Jlekuun 10 8
1.2 | CemuHapcKue/MpakTHIECKHUE 3aHATHSI 4 8
1.3 | JIaGopaTopHble 3aHATHUS 8 8
2 CamocTrosiTeibHas pa6oTa 158 8
IIpomMe:kyTOUHAsI aTTECTAUSA
3auet/nud.3aueT/7K3amMeH DK3aMeH
Hroro 180 | 8
3.2 TemaTnuyeckuii IIaH U3Yy4YeHHUs TUCIUTINHBI
(mo ¢popmam oOyueHus)
3.2.1.0ynHo0-3a04Hast popma 00ydeHus
TpyroeMkocTsb, yac
- AynuTopHasi paGora =
3 5
w/n Paznenbl/TeMbl 5 =
JAncuunianHb e 5
g 'S
§ =¥
O &




Jlexmun

Cemunapckue/

BAHATUA

BaHATUA

[IpakTrueckas
[OArOTOBKA

Pa3nen 1. OxpaHna npupoasbl.

53

10

 mpakTuueckue

N JlaGoparopHbIe

35

11

Tema 1. OOmme cBegeHuss 00
OKPYXKArOIIeH cpere, 9KOJIOTHH
TEXHOJIOTHYECKHUX HPOIIECCOB u
0€30TX0THOH (MaJI0OOTXO/THO¥)
TEXHOJIOTHHI HPOU3BO/ICTBA
METaJUTOIPOYKITHH.
[Iprpom00XpaHHbIe 3aKOHBI.

11

N

N

1.2

Tema 2 HopmupoBaHue KavecTBa
OKpyXKawmen  cpeasl.  DakTopsl,
OTpeIeNoIIre YCTONYHUBOCTh
ounochepsr:

- B3aUMOJICHCTBUE KUBBIX
OPraHU3MOB C OKPYKAKOIIEN CPEAO;

- €CTeCTBEHHBIC MIPOLIECCHI,
MIPOTEKAIOIINE B atmocdepe,
ruapocdepe, murochepe;
XapaKTEePUCTUKH
AHTPOIIOTEHHOTO

HPUPOLY;

BO3pacTaHUs
BO3JIEICTBUS  Ha

11

1.3

Tema 3. [IpuHUIMIBI pPaAMOHAIBHOTO
MPUPOIONOIB30BAHUS. OnacHoctu
cpenbl oOuTaHus (BUIBI,
KIaccu(pukanuio, TONA  JICUCTBHS,
VCTOYHUKN TPOHUKHOBEHHS, TEOPHIO
3alllUTh);

11

14

Tema 4. T'a30Bble M a’pO30JIbHBIE
BpeIHbIE BBIOPOCHI B aTmocdepy.
ITpenensHO JOITYCTUMBIE
KOHIEHTPAllUu U BBIOPOCHI BPEIHBIX
BEIIIECTB B aTMocepy.

11

1.5

Tema 5. OcHOBEI 0€30TXOAHON
TEXHOJIOTHH. Be3zoTxonHnie 51
MAaJIOOTXONHEIE TEXHOJIOTUH
MPOU3BOJICTBA CTalM U uyryHa. [lyTtu
MOBEIIICHUSA 0€30TX0IHOCTH
MIPOU3BOJICTBA.

Pa3nen 2. OTxoabI
METAJLUIYPru4ecKoro Nnpou3BoJCTBA.

104

13

10

77

2.1

Knaccudukammst OTXOJIOB
MPOU3BOJCTBA U CHOCOOBI  HX
YTHJIA3AUH. MarepuasibHbIe u




OHCPICTUICCKHUEC OTXO/bI.

2.2

O06pa3oBaHue ra3000pa3HbIX BPEIHBIX
BEIIECTB MU CaXH NpPU TOPEHUU
ToriiBa. DakTophl, BIUAIOIIME HA
KOHIICHTPAIIMIO BPEIHBIX BEIIECTB B
YXOJSIIUX ra3ax.

10

2.3

O6pazoBanue mbUIM  (OpIMA) MpHU
NPOJYBKE MeTayla KUCIOPOJIOM HIIH
KHCJIOPOICOIEPKAIUM T'a30M

10

24

Meroapl CHHKEHHUS Tra3000pa3HbIX
BPEIHBIX OTXOJIOB, OOpPa3yIOIIUXCS
Opd  TOpeHHH.  TeXHOJIOTHYECKHe
METOAbI CHUXXCHUA KOHICHTpalun
BPEIHBIX BEIIECTB B  MPOAYKTax
CrOpaHusl.

10

2.5

YMeHbIIeHHe TOKCUYHOCTH BBIOPOCOB
U3MEHEHHEM TOIUIMBHOIO OanaHca
3aBOJA. Xumuueckas OYMCTKA
MPOAYKTOB TOPEHUS OT BPEAHBIX
BEILIECTB.

10

2.6

OOpa3zoBaHue TBEPABIX U KUIKHUX
OTXO/IOB METaJLTyprH4eCcKOTo
POM3BOJICTBA U X KIacCU(UKAIHS.

2.7

2.7.0cHOBBI TIepepabOTKU MbUICH W LLUIaMOB
YEPHOW METAIYPrMM W HUX KOMIUIEKCHAs
nepepaboTka

10

2.8

[lepepaboTka W HUCHOJIB30BAHUE
METaJUTypTUUeCKUX IIJIAKOB.
Hcnonb3oBanue NPOIYKIUU u3
METaJUTYPTUUECKHUX MIJIAKOB.

2.9

OcobenHoctu nepepadoTKu
JOMCHHBIX u CTaJICIIJIIaBUJIBHBIX
IJIAKOB. [IpousBoacTeo
IPaHyJIMPOBAHHOTO IIJIAKA.

2.10

Ouncrka CTOYHBIX BOJ
METaJUTyprHYECKUX MPEATNPUAITHI.
MeTo/ibl ¥ CIOCOOBI OYHCTKH.

12

Paznen 3. IlepcniekTuBHBIC
HAINIPaBJICHUSI OXPAaHbI NMPHUPOALI M
pecypcocoOepekeHust

23

14

3.1

Okojoruyeckuii  ymepd U ero
OLICHKA. 3amura BO3/YIIHOTO
OacceliHa B METAJUTYpIHUH.

10

3.2

BopLGa C OpTraHU30BaHHBIMU u
HCOPTraHN30BaHHBIMHU BBI6pOCElMI/I.

3.3

3.2 DHepro- U MaTepuagocOepereHue
B IICPCIICKTUBC

Hrtoro

180

28

18

126




3.2.2. 3aounas popma oOyueHHS

n/n

Paznesnbl/TeMbl
JAucuMnianHb

TpynoemMKocTh, 4ac

Bcero

AynutopHasi padora

Jlexmun

Cemunapckue/

BAHATUA

BaHATUA

[IpakTrueckas
[OATrOTOBKA

Paznen 1. OxpaHna npupoasbl.

53

10

 nmpakTuueckue

N JlaGoparopHbIe

w|CamocTosiTesibHAs

“'paGoTa

11

Tema 1. OOmme cBegeHuss 00
OKpY>Karoleu cpexne, AKOJIOTHH
TEXHOJIOTHYECKUX HpOLIECCOB u
0€30TX0IHOM (MaI00TXO/IHOM)
TEXHOJIOTHU HPOU3BOJICTBA
METaJUTOIPOIYKITHH.
[IprponooxpaHHbIe 3aKOHBI.

11

N

N

~

1.2

Tema 2 HopmupoBaHue KadecTBa
OKpyKawien  cpeasl.  DakTopsl,
ONpeENAOIINE YCTOWYUBOCTh
ouochepsr:

- B3aUMOJICHCTBUE JKUBBIX
OpPraHU3MOB C OKPYKAIO e CPeoH;

- €CTECTBEHHBIE MIPOLIECCHI,
MPOTEKAOIINE B atmocdepe,
ruapocdepe, murochepe;
XapaKTEePUCTUKU
AHTPOIIOTEHHOTO

HPUPOAY;

BO3pacTaHUs
BO3JIEICTBUS  Ha

11

1.3

Tema 3. IlpuHIMIBI palMOHAIBLHOTO
PUPOIONOIB30BAHUS. OnacHoctu
cpenbl oOuTaHus (BUIBI,
KIaccu(pukanuo, TONA  JIEUCTBHS,
VCTOYHUKN TNIPOHUKHOBEHHS, TEOPHIO
3alllUTh);

11

14

Tema 4. T'a30Bble M a’pO30JIbHBIE
BpeIHBIE BBIOPOCHI B aTrMmocdepy.
[IpenensHO JOITYCTUMBIE
KOHIEHTPAllUu U BBIOPOCHI BPEIHBIX
BEIIECTB B aTMocepy.

11

1.5

Tema 5. OcHOBEI 0€30TXOHON
TEXHOJIOTHH. Be3zoTxonHrie 5
MAaJIOOTXONHEIE TEXHOJIOTUH
MPOU3BOJICTBA CTalMM U uyryHa. [lyTtu
MOBEIIIECHUSA 0€30TX0IHOCTH
MIPOU3BOJICTBA.

Pa3nen 2. OTxoabl

104

13

10

77




10

METAJLIYPTHYIECCKOI'0 IMPOU3BOJACTBA.

2.1

Knaccudukanus OTXOJI0B
MpPOU3BOJCTBA W CHOCOOBI  HX
YTUIIU3ALUH. MartepuanbHbie u
HSHEPreTUYECKHE OTXOJIbI.

2.2

O06pa3oBaHue ra3000pa3HbIX BPEIHBIX
BEIIECTB MU CaXH NpPU TOPEHUU
ToriiBa. DakTophl, BIHUAIOIIME Ha
KOHIIGHTPAIIMIO BPEIHBIX BEIIECTB B
YXOJSIIUX ra3ax.

10

2.3

O6pazoBanue mbUIM  (OpIMA) MPHU
NPOJYBKE MeTayla KUCIOPOJIOM HIIH
KHCJIOPOICOIEPIKAIIUM T'a30M

10

2.4

MeToapl  CHIMDKEHHS Tra3000pa3HbIX
BPEIHBIX OTXOJOB, OOpa3yIOLIUXCS
OpH  TOPCHHH.  TEeXHOJOTHYECKHE
METOAbI CHUXCHUA KOHHCHTpaIII/II/I
BPCIHBIX  BEIIECTB B  MPOJYKTaX
CTOpaHMSI.

10

2.5

YMeHblIeHHe TOKCUYHOCTH BBIOPOCOB
M3MEHEHHUEM TOIUIMBHOIO OanaHca
3aBOJA. Xumuueckas OYMCTKA
MPOAYKTOB TOPEHUSI OT BPEOHBIX
BEILIECTB.

10

2.6

OOpa3zoBaHue TBEPABIX U KUIKUX
OTXO/IOB METaJTypru4eckoro
POM3BOJICTBA M X KJIacCU(UKAIHS.

2.7

2.7.0cHOBHI TiepepaOOTKH THUICH W IIIaMOB
YEPHOW METAIYPrMM W HUX KOMIUIEKCHAs
nepepaboTka

10

2.8

[lepepaboTka W HUCHOJIB30BAHUE
METaJUTypPTUUeCKUX IIJIAKOB.
Hcnonb3oBanue IPOIYKIUU u3
METaJUTYPTUUECKHUX MIIAKOB.

2.9

OcobenHoctu nepepadoTKu
JOMCHHBIX u CTaJICIIJIIaBUJIBHBIX
IJIAKOB. [IpousBoacTeo
IPaHyJIMPOBAHHOTO IIJIAKA.

2.10

Ouncrtka CTOYHBIX BOJ
METaJUTyprHYeCKUX MPEANPUITHI.
MeTozap! ¥ cIoCOOBI OUUCTKH.

12

Pasnen 3. IlepcnekTHBHBbIE
HANpaBJIEHUsI OXPaHbl NMPHPOALI H
pecypcocoepexeHnst

23

14

3.1

Okojoruyeckuii  ymepd U ero
OLICHKA. 3amura BO3/YIIHOTO
OacceliHa B METAJUTYpIHUU.

10

3.2

BopL6a C OpTraHHU30BaHHBIMU u
HCOPTraHN30BaHHBIMU BI)I6pOCEIMI/I.
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3.3 | 3.2 DHepro- u MaTepuanocOepeKeHue 7 2 2 3
B [ICPCIIEKTUBE

Hroro | 180 10 4 8 158

3.3 CoaepxaHue TUCHUNIHHBI

Pa3nen 1. Oxpana npupoasbl.

OOume ceneHust 00 OKpyXkarolleil cpene, SKOJOTMM TEXHOJOIMYECKUX IPOLIECCOB U
0€30TX0AHON (MaJIOOTXOAHOM) TEXHOJOIMH IPOM3BOJACTBA METALIONPOAYKUHUU. (OCHOBHBIE
3aKOHBI 1O OXpaHe npupoisl. HopmupoBanue kadecTBa OKpyxaromeil cpensl. [lonstue o
6e30TX0HOM TexHonoruu. [yt nmoBbIIeHNsT 0€30TXOAHOCTH MPOU3BoACcTBA. Kitaccudukanms u
XapaKTepUCTHKA YTUIM3UPYEMBIX OTXOAOB IIPOM3BOJCTBA. DHEPreTUYECKHE W MaTepualbHbIe
orxonpl. Ilokasarenn O€30TXOTHOCTH M HWCHOJIB30BaHUS OTXO0J0B. CHCTEMa SKOJIOTHYECKOTO
MOHUTOPHHIAa METAJUTyprU4ecKOro IPOU3BOACTBA. 3arps3HEHHs  OKpYJKarolleld  cpeabl
METaJUTyPrHYeCKUMH MPEIIPUATHAMHA. JKOJIOTUIECKask HIKCIIEPTH3a.

Pazjen 2. OTxoabl MeTALJIYPru4eCKOro mNpou3Bo/ACTBA.

Hcrounuku ob6pazoBaHusi OTXOJI0B Ha METaJUIyprudyeckux npeanpusatusx. OdpazoBanue
OCHOBHBIX BPEJIHBIX BEIIECTB,BHIOpachIBaeMbIX B aTMOocdepy. TBepabie OTX0bI U UX BIMSIHUE HA
IpPUPOAY U 370pOBbe yesoBeka. OOpazoBaHUE Ia3000pa3HBIX BPEAHBIX BEIIECTB U CAXU IPH
CXXHUT'aHUHN TOILJINBA. OHCHKa KOHICHTpAMK BPCAHBIX BCUICCTB B IMPOAYKTAX IOPCHUSA TOILJIMBA.
OO6pa3oBanue NN (IpIMa) MPU MPOAYBKE METala KHUCIOPOIOM HIIM KHUCIOPOICOIEPKAIIMMHU
razamMmu. 3arp5[3H€HI/I$[ MCTAJUTYPTUICCKUMHU NpeaAnpusATUAIMU BOJIOEMOB. UcTounuku
o0pa3oBaHUs 3arpsS3HEHHBIX CTOYHBIX BOJ. CamMoo4YHIllEeHHE BOJOEMOB. METOIbl OYHUCTKU
BOJOEMOB. 3anH3H€HI/I$I MMOYBbI METAJINTYPIrUYCCKUMHU NPCANIPUATHAMMU.

Panen 3. IlepcnekTUBBI M MeTOAbI CHH)KEHHSI BPEIHBLIX BelIeCTB — IOOOYHOTO
MPOU3BOJICTBA METAIIIONPOAYKIIMN METAIUTYPTUUECKUMHU MPEANPUATHAMHU. IKOJIOTHUECKUN
ymepd W ero OIeHKa. 3amuTa BO3AYIIHOro OacceiiHa B MeTalTypruu. boppba ¢
OpraHU30BaHHBIMU M HEOPTaHM30BaHHBIMU BHIOpOCAMU.

TexHolornueckue MCTOABbI CHMIKCHHA KOHLCHTpALWKW BPCAHBIX BCIICCTB B MPOAYKTax
TOpeHusl TOIUIMBA. XHMHYECKas OYHCTKa MPOAYKTOB CrOpPaHHUsS OT BPEIHBIX BEIIECTB.
be3oTxomHbBIe M MaJOOTXOTHBIE TEXHOJIOTWH TPOM3BOJCTBA METAJLIOB. [lepepaboTka OTX0I0B
METAITyPrUYECKOT0 MIPOU3BO/JICTBA. MeTtob parroHaIbHOTO BOJIOTOJIb30BAHUA.
DKOHOMHUYECKHE ITOKA3aTeIH MPUPOIOOXPAHHBIX MEPOTIPUSATHH.

3.4 TemaTnka ceMMHAPCKUX/MPAKTHYECKHUX H JIa0OPATOPHBIX 3aHATHI

3.4.1.CeMuHapcKkue/IpaKTHUECKUE 3aHATUS
[IpakTryeckoe 3aHsaTHe 1. MOHUTOPUHT U OLIEHUBAHUE 3aTPSA3HEHMS [TOYB.

[MpakTryeckoe 3ansTHe 2. MOHUTOPHHT U OLICHUBAHUE 3aTPSI3HEHHS BOI.
[Tpaktuyeckoe 3anstue 3. IIpoda, oTOOp M MOAroTOBKA MPOO MPH MOHUTOPHUHTE.

3.4.2.J1abopaTopHbIe 3aHATHS
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VY4eOHBIM IJITAHOM HE MPEAyCMOTPEHBI

3.5 TemaTuka KypcoBbIX NPOEKTOB (KYPCOBBIX padoT)

VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHBI

4, Y4eOHO-MeTOAMYECKOE U MH(OPMAIIMOHHOE O0ecIiedeHune

4.1 HopmatusHble 1oKyMeHTbI 1 OCTb1
I[Ipy M3yYeHUN JUCIUILUIHHBI HE TIPELYCMOTPEHBI

4.2  OcHoBHasi IuTEpaTypa

1. Bocko6oiinukos B.I'., Kynpun B.A., SIkymeB A.M. OOmas meramnyprus.M.:
Axanemkaura, 2005. 768 c.

2. Pei6anbuenko M.B. Ananutudeckas XumMus. XUMHUECKUE U (HU3HKO- XUMHYCCKUE
MeToabl aHanu3a. Jlaboparopusiii nmpaktukym. M.: MOV, 2009. 68 c.

3. [MlenokoB .M. Dxomoruyeckue NpoOOIEMBbI SHEPTOEMKUX MPOU3BOACTB. M.:
Temnorexuuk, 2008. 304c.

4. MIynen JILA. DineMeHTH 0€30TXOAHON TexHojormu B Metamnypruu. M: Me-

tayutyprus, 1991, 174 c.

4.3 [onoJHUTeJbHAS JUTEpPaTypa

1. TapacoB A.B., Ytkun H.M. OOmas metautyprus. M.: Meramuryprus,
1997.590 c.

2. Poman O.B., T'aGpuenos W.I1. IlopomkoBas MeTauIyprus — O€30TXOAHAs
sHeprocOeperaromas TexHonorus. Munck, bemapycs, 1986. 159 c.

3. Cwuran W.5. 3ammra Bo3aymHOro OacceiiHa IIpU CXMTaHMM ToIUMBaA. JL:
Henpa,1988, 312 c.

4.4  JaexkTpoHHBIE 00pa3oBaTeIbHbIE PecypChl

20P https://online.mospolytech.ru/course/view.php?id=13184

HHTepHeT-pecypehl BKIIIOYAIOT Y4eOHO-METOIUUECKIE MAaTePHAJIbl B AJIEKTPOHHOM BHJIC,
npe/cTaBlIeHHBIC Ha caiiTe http://lib.mami.ru B pasmene «3MeKTpOHHBIE PECYPCHI».

[Tone3nble yueOHO-MeTOAMYECKHE M MH(OPMALMOHHBIE MaTepHallbl MPEICTaBICHbl Ha
caurax:

— WnTtepakTuBHbI yueOHUK: OCHOBBI MeTaTypruu | Metamutyprudeckuil mopran



https://online.mospolytech.ru/course/view.php?id=13184
http://lib.mami.ru/
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MetalSpace.ru
http://www.metalspace.ru/education-career/osnovy-metallurgii.html
— Merannyprudeckue mponecchl
http://starkproject.com/metal/nonferrous-metallurgy/1893-metallurgical- processes.html
45 JluueH3HOHHOe ¥ CBOOOJHO pacnpocTpaHsieMoe TMpPoOrpamMMHoOe
odecreyeHnue
No HanmenoBanmue | Pazpadoruux IO HoctynHocTh Ccblika Ha EqnnHblii
(mpaBoodJiagarTennb) (IMIEeH3HOHHOE, | peecTpP POCCUIICKUX
CBO0OOIHO nporpamm ajsi IBM n
pacnpocrpansiem | B/l (mpu Hagm4unm)
oe)
1. Moii Oduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.r
OBJIAYHBIE u/reestr/301558/?sphrase
TEXHOJIOT'MN" 1d=943375
4.6 CoBpemenHbIe TPodecCHOHATBHBIE 0a3bl JAHHBIX U HHGOPMALIMOHHBIE

CIpaBOYHbIC CUCTEMBbI

(eLIBRARY.RU)

HocTynmu
Ne HaumenoBanue CcbLika Ha pecypc
oCTh
HNupopManHOHHO-CIIPABOYHbIE CHCTEMBbI
1. | Mndopmauuonnsie pecypest Cern http:// www.consultant.ru JlocTymHo
KoncynsrantlIntoc
JIEKTPOHHO-0HOJINOTEYHbIE CHCTEMBbI
Jlaub https://e.lanbook.com/ JlocTymHa B ceTH
1. WntepHer 6e3
OTpaHUYECHUHN
IPR Books https://www.iprbookshop.ru/ | loctymHa B cetn
2. Wntepner 6e3
OTpaHUYECHU N
IIpodeccnonanbHbie 6a3bI JAHHBIX
baza naHHBIX HAyYHOU HIIEKTPOHHOMN http://www.elibrary.ru JocTymHo
1. | 6ubmmorexn



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
http://www.consultant.ru/
http://www.elibrary.ru/
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5. MarepuajbHO-TeXHHYECKOE o0eclievyeHne

Aynutopun kadenpsl «Metamryprus» aBl204, aB1205, aB1206, aB1206a ocHalieHb
HOYTOYKaMH, IPOEKTOPOM, SKPaHOM, YUeOHBIM MaTepHaIoM.

6. MCTOI[I/I‘ICCKI/IC PEKOMEHIAUHA

6.1 Meroanyeckne peKOMeHIAIUN /ISl MPeNnogaBaTeis M0 OPraHu3anuu
o0yueHus

[Tpu opranuzanuu y4eOHBIX 3aHATUN (JEKUUH, CEMHUHAPOB, MPAKTUYECKUX 3aHATHUH,
71a00paTOPHBIX, CAMOCTOSTENIBHBIX U BBIMYCKHBIX PabOT, a Takke KYPCOBOT'O MPOEKTUPOBAHMS)
CJIeTyeT UCIOJIb30BaTh AJIEMEHThl HHTEPAKTUBHOTO OOyUYeHHUS Ha BCEX JTalax JJisi BOBJICUCHUS
CTYZICHTOB B IIPOIECC MO3HAHUSA. J{JIs1 3TOTrO 1esecoodpa3Ho UCTIONB30BATh CISAYIOIUE (POPMBI:

— JAUaJI0roBoc O6y‘IeHI/Ie, B XOAC KOTOPOI'0 OCYHICCTBIIACTCA BSaHMOHCﬁCTBHC
npenoaaBareyid U CTyYACHTA,

— MOZACIIMPOBAHUC, TO €CTb BOCHPOU3IBCACHHUEC B YCIIOBUAX O6y‘ICHI/IH 8(0)
JTaHHONUIUCIMILINHE MMpoHeCCOB, NPOUCXOAAIIUX B PCAIIbHOCTH,

— KOMIIBIXOTCpHU3 AU O6y‘IeHI/I$I JJIA I/IHTCHCI/I(bI/IKaI_[I/II/I H  paCcIupPCHHA
BO3MOXKHOCTEM 06pa30BaTean0r0 rmpomnecca,

— UCIOJIb30BAHUE CPEACTB HAIJISTHOCTU: CTEHABl C KOMIUIEKTOM Y4eOHO-
METOJMYECKOW JIMTEpaTyphl, IJIAKaThl IO TeMaM, HaTypHble 00pa3lbl, MYJIbTUMEAUIHbBIE
CUCTEMBI, KApTOTEKY YyU€OHBIX BUACOCIANI0B U BUICOPHUIBMOB U JIp.

6.2 Meroanyeckne yKazaHus AJ1s1 00y4AOUIUXCH 110 OCBOEHHIO
AUCHHUIITHHBI

I[J'ISI MaKCHMaJIbHOM WHAUBUAYAIU3alUU JOCATCIbHOCTH CTYACHTA, V4eOHEIM IIJIAHOM
npeayCcMaTpuBacTCAa BpEMs JJI1 CaMOCTOSITEIbHOM pa6OTI>I.

Cpenn OCHOBHBIX BHJOB CAaMOCTOSITENIBHOM pabOThl TPagUIMOHHO  BBIAEISIOT:
TBOPUYECKYIO JESATENBHOCTh CTYACHTa B AayAUTOPHM, IPH BHEAYJUTOPHBIX KOHTAaKTax ¢
IIpernoAaBaTesieM Ha KOHCYJIbTallUsAX M JOMAIlHEH IOATOTOBKE K JIEKLUSAM, CEMHUHApCKUM U
NPaKTUYECKUM 3aHSATHSM, 3adeTaM M JK3aMeHaM, Mpe3eHTAalWsM M JOKJIaJaM; HalucaHHe
pedeparoB, BBHIIOIHEHHE JTa0OPATOPHBIX M KOHTPOJIBHBIX padoT; ydacTHe B HAy4HOH paboTe u

np.

Henb camocrosTenbHON pabOThl CTYy/I€HTAa — OCMBICIEHHO M CaMOCTOSITENIbHO paboTaTh
CHavaja C Yy4yeOHBIM MaTepuajoM, 3aTeM C Hay4dHOW uH}opmanuen, 3aJ0KUTh OCHOBBI
CaMOOpraHu3allid ¥ CaMOBOCIIUTAaHUS C TeM, YTOObl TNPUBUTH YMEHHE B JajbHeleM
HEMPEPHIBHO MOBBIIATH CBOIO MPO(HECCHOHATBHYIO KBATU(PHKAIHIO.
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[TnanupoBaHre BpEMEHU HA CAMOCTOSTENIbHYIO paboTy CTYACHTaM JIydlle OCYIIECTBIATH
HAa BECh CEMECTp M IpelycMaTpUBaTh PETyJISIPHOE IOBTOPEHHE MPOHIEHHOTO Y4eOHOro
MaTepuaia.

HJ’IH Ooiee yl"J'IY6J'IeHHOl"O HN3YUYCHUA PCKOMEHAYCTCA HUCIIOJIBb30BaTh U3JaHUs, YKA3aHHBIC
BCITMCKEC HOHOHHHTCHBHOﬁ JIUTEPATYPBHI.

1. DoH/1 O1LIEHOYHBIX CPEICTB

7.1  MeToabl KOHTPOJISI U OLIEHUBAHMS Pe3yJbTATOB 00yUYeHUsI
I[Hﬂ KOHTpPOJIA YCIICBACMOCTH W Ka4€CTBa OCBOCHUA JUCHUIIIMHBI HaCTO?IHICfI

IIPOrpaMMOi IPeAYCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:
- KOHTPOJIb TEKYIEH ycrieBaeMOoCTH (TEKYLIUIl KOHTPOJIb);
- IPOMEXKYTOYHAsI aTTeCTalus (3a4eT).

7.2 kana u KpUTEPUHU OLEHMBAHUS Pe3yIbTATOB 00yYeHH S

®opma NPOMeKYTOYHOM aTTeCTAMU: IK3aMeH.

[IpomexxyTrounasi arrectanus oOydarommxcss B (GopMe 5K3aMEeHa MPOBOIUTCS II0
pe3ysibTaTaM BBINOJIHEHUSI BCEX BUJOB Y4eOHOU pabOThl, IPEIyCMOTPEHHBIX YU€OHBIM IJIAHOM
[0 JAaHHOM JTUCHUIUIMHE (MOAYIIO), MPU 3TOM YUUTBHIBAIOTCS PE3yJIbTaThl TEKYIEro KOHTPOJIS
yclieBaeMOCTH B TeueHHe ceMmecTpa. OlleHKa CTeNeHH JOCTIKEHHs O00ydaroluMUCS
IUIAHUPYEMBbIX  pe3yJbTaTOB  OOy4eHUs MO  JUCHMIUIMHE  (MOJYJI0)  IPOBOJUTCA
npernojiaBaTeseM, BeAYUIMM 3aHATUS MO JAMCHUIUIMHE (MOJAYJI0) METOJO0M 3KCIEePTHOM
oueHku. [To uroram mpoMexyToyHON aTTeCTalMM MO AUCHUIUIMHE (MOJYJIO) BBICTABISAETCS
OLICHKA «OTIUYHO», «XOPOLIO», «yIOBJIETBOPUTEIBLHO» WIN «HEYAOBIECTBOPUTEIBHON.

OO0s3aTeTbHBIMU YCIOBUAMHU IMOATOTOBKH CTYIACHTA K HpOMe)I(YTO‘IHOﬁ aTTcCTaluu
ABJIACTCA BBIIIOJTHCHUEC CTYACHTOM BCEX MPEAYCMOTPCHHBIX (1)0pM TEKYLIETO KOHTPOJIA.

HMlxkana Onucanue
OlICHUBAHUA

Beimonnensl Bce BuAbl y4eOHOM paboThI, MPEIyCMOTpPEHHBIE Y4eOHBIM
w1aHoM. CTyJIeHT AEMOHCTPUPYET COOTBETCTBUE 3HAHUMN, YMEHUN, HABBIKOB
NPUBEICHHBIM B TaOiMLax moKa3aTesnel, Oomepupyer MpHOOPETEeHHBIMU
Ormaso 3HAHUSAMHU, YMEHUSIMHU, HaBbIKaMH, IPUMEHSET UX B CUTYallUsX MOBBIIIEHHOM
cinoxHocTu. [Ipu 3TOM MOryT OBITH JOMYIIEHbI HE3HAUYUTEIbHBIE OIIMOKH,
HETOYHOCTH, 3aTpyJHEHUS TMpH aHAIUTUYECKUX OIEepalusx, IepeHoce

3HAHUI U yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBICCUTYAllUU.
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BremonHensl Bce BuAbl y4eOHOH paboOThl, MPEITyCMOTPEHHbIE Y4eOHBIM
wianoM. CTYAEHT AEMOHCTPUPYET HEMOIHOE, HO MPaBUIbHOE COOTBETCTBUE

Xoporo
3HAaHWH, yMEHHI, HABBIKOB NMPUBEACHHBIM B Ta0IWIaX MOKaszarened, oo
€CIIM TPU 3TOM OBUTH OMYIICHBI 2-3 HECYIICCTBEHHBIE OITHOKH.
BrimonHeHsl Bce BUABI y4eOHOH paboOThl, NPEeAyCMOTPEHHBbIE Y4EOHBIM
VI0BIeTBOPHT r1aHoM. CTyZIeHT JeMOHCTPUPYET COOTBETCTBUE 3HAHUMN, B KOTOPOM OCBEIIIECHA
CIIBHO OCHOBHAsA, HanOoJiee BayKHAs YacTh MaTepHaja, HO MpH

9TOM AOIIYIICHA OAHA 3HAYUTEIIbHAasA omr0OKa WK HETOYHOCTbD.

He BrinonHen onuH unu Oosiee BUAOB yueOHON pabOThI, IPETyCMOTPEHHBIX
yaeOHbIM T1aHOM. CTYIEHT JEMOHCTPUPYET HEMOJHOE COOTBETCTBUE
Hey,Z[OBJ'IeTBOp 3HaHI/II\/JI, YMeHI/If/'I, HAaBbBIKOB HPHUBCACHHLIM B TadIMIax HOK&?;&TCJICI\/JL

WUTEIBbHO JIOITYCKAIOTCS 3HAYUTEIBHBIC OIIMOKH, TMPOSIBISICTCS OTCYTCTBHE 3HAHHIA,
YMEHUW, HaABBIKOB IO psAy IIOKazaTelel, CTYIEHT HCIBITHIBAET
3HAUUTEIIbHBIC 3aTPYJAHEHUS IPU ONEPUPOBAHUM 3HAHUSMU U YMEHUSMHU
IIPU UX [IEPEHOCE HA HOBBIE CUTYALIUH.

7.3  OueHo4YHbIE CpeCTBA

7.3.1. Texyumii KOHTPOIb
B mporecce 00ydeHHs HUCHOMB3YIOTCS OIEHOYHBIE CpPEACTBA PYOEKHOTO0 KOHTPOJIS

YCII€BAEMOCTHU U TPOMCIKYTOYHBIX aTTGCTaHI/Iﬁ " CIICAYIOIIHUEC BUABI CaMOCTOSTCIbHOU pa6OTI>II

—  H3y4YEeHHE pPEKOMEHAYeMOH JuTepaTypbl NpU MOATOTOBKE K JIEKIIMOHHBIM,
MPAKTUYCCKUM U CaMOCTOATCIIbHBIM (KOHTpOJ’II)HI)IM) 3aJaHUsAM,

—  OJIaHKOBOE€ ¥ KOMIIBIOTEPHOE TECTUPOBAHMUE;

—  pedepartsl, noknaaasl Ha CHK.

[TnanupoBaHue BpeMEHH Ha CaMOCTOSATENBbHYIO Pa0OTy CTyIEHTaM Jy4llle OCYIIECTBIATh
Ha BECh CEMECTp W MpPEoyCMaTpUBaTh PEryIIpHOE MOBTOPEHUE TNPOWIECHHOTO Y4eOHOTO
Marepuana.

Jliia Gonee yriryOJ€HHOTO U3Y4YEHHUs PEKOMEHAYETCSl UCIIOJIb30BaTh U3JaHUs, YKa3aHHbIE
B CITUCKE JIOMOJIHUTENIbHOMN JIUTEPATYPHI.

21.]'[5[ pacIIupCHUA 3HAHUHN CJICAYET HCIOJIBb30BATh TAKXKC CBCACHUA, ITOJYUCHHBIC H3
I/IHTCpHCT-I/ICTO‘{HI/IKOB Ha COOTBCTCTBYIOLIUX CaﬁTaX, a TaK>XC MPOBOJUTH IMOUCK B PA3JINYHBIX
CHUCTCMAaX, TaKHUX KakK Yandex, Rambler, " TOJIb30BAThCA CIICHUAIM3UPOBAHHBIMU CaﬁTaMH,
TaKUMH Kak Www.anticor.ru, http://www.naukaran.ru, http://www.maik.ru wu apyrumu,
PCKOMCHAOBAHHBIMH IPCIIOAABATCIIEM HA JICKIHUOHHBIX 3aHATUAX.

7.3.2. [IpomexxyTouHas aTTecTanus
[lepeueHb KOMIETEHIIMNA C yKa3aHHEM 3TAroB UX (POPMUPOBAHMS B MPOIECCEOCBOCHUS


http://www.anticor.ru/
http://www.naukaran.ru/
http://www.maik.ru/
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00pa30BaTeNbHOMN IPOrpaMMBl.

B pesynbrare OCBOGHHMS JIUCHUIUIMHBI  (MOAYJs) (QOPMHUPYIOTCS — CIEIYIOIIHE

KOMIIETEHIIUHU:
Kon B pesyabTrare ocBoeHHs1 00pa30BaTeJbLHOI IPOrPpaMMbl 00y4arouiics
KOMIIETEeHIIUH A0JIZKeH 00J1a1aTh
VK-8 CriocoOHOCTBIO cO37aBaTh U MHOJAEPKUBATh B IOBCEIHEBHON JKU3HU U B
npodecCHOHATBHON JeSITeNbHOCTH Oe3onacHble yCIIOBUS
PKU3HEIEATENIbHOCTH Ui COXPAaHEHUs NPUPOJHON cpelbl, oOecreyeHHs
yCTOMUMBOro pas3BUTHA oOIIeCTBA, B TOM 4YMCIE€ @pU yrpo3e W
BO3HUKHOBEHUHU YPE3BbIYAMHBIX CUTYallUH U BOCHHBIX KOH(IUKTOB
I1K-2 CriocOOHOCTBIO 00€CHEeUUTh BBIMOJIHEHUE MPOM3BOJICTBEHHOIO 3aJlaHHs
MO/Ipa3/ieIcHUEM  IPOU3BOJCTBA  IOPSYEKATAHOI'O  IpOKaTa  I[BETHBIX|
METAJUIOB U CIUIABOB.

B nponecce ocBoeHusi 0o0pa3oBarenbHON MpPOrpaMMbl JAaHHbIE KOMIIETEHLIUH, B TOM

YHCJIe UX OT/ICIbHBIC KOMIIOHCHTBI, (JOPMHUPYIOTCS TO3TAITHO B XOJC OCBOCHHUS 00YYAIOIUMHCS
JTUCHUTUTMH  (MOAYJeH), MPaKTHK B COOTBETCTBHM C YUYEOHBIM IUIAHOM U KaJICHIAPHBIM
rpadukom yueGHOrO mpoiecca.

1.

SN

o~

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

KoHTpoJsbHbBIE BONPOCHI AJI51 IPOMEKYTOYHOM ATTECTANMH

Cnocobbl mpumanus wMeTtaty (OpMbl: JHThe, 00pabOTKa pe3aHHeM, CIEKaHHe
[TepepaboTka 1 UCIOIB30BAHKE MBUIEH M INIAMOB YEPHON METaITypruu

[TepepaboTka 1 HCTIONB30BAHUE METAILTYPIHUECKHX IIJIAKOB.

MarepuanbHble OTXO/bI U UX KJIaCCHU(PHUKAIHS

YTunusanus TEXHOJIOTUYECKUX U COPOCHBIX a30B B YEPHOI U IBETHON MeTayuTypruu
OO0pa3oBaHue BpeAHbIX BEIIECTB MPH CKUTAHUH TOTIIIHBA.

[TapameTpsl TOpeHMs], ONpeIeNsIoNIMe KOHLIEHTPAlMI0 OKCUIOB a30Ta U yIiepoja B
YXOASIIMXTa3ax.

Bnusinue koagduimenTa pacxo/ia Bo3ayxa Ha ypoB€Hb TOKCUYHOCTH OTXOJISAIINX Ia30B
["a3oropenounble ycTpOHCTBA, MUHUMU3HUPYIOIINE BEIOPOCH! BPEAHBIX BEIIECTB.

Kak pa3nnyaroTcss Mo ypOBHIO TOKCHYHOCTH BpEIHBIE BEILECTBAa, OOpa3yroluecs
IIPY TOPEHUUPA3IMYHBIX BUIOB TOILINBA?

ITAB u [1/IK u ux 3Hau€HUs NpU COKUTAaHUM PA3JIMYHBIX TOILIUB

be3oTxonHbBIE M MAJIOOTXOIHBIE TEXHOJIOIMH B METAJLTypPIrHU€CKOM MPOU3BOACTBE.
3arpsi3HeHue NPUPOIHBIX BOJI.

Kakue npo0ieMbl MOpOKAAI0T OTXOIbI IPOU3BOJICTBA?

BropuuHnblie MaTepuanbHble peCypChl U UX pa3jielieHre Ha MOATPYIIIIbI

OuncTKa IPIMOBBIX I'a30B [10CJIE HAIPEBATENBHBIX U TEPMUUECKUX MTEUEH.
3arpsi3HUTENN METAILTYPrUUeCKOro MPOU3BOACTBA.

[Toka3zarenu 6€30TXOHOCTH TEXHOJIOTHUECKUX MPOIIECCOB.

DKoJorn4ecKue nokasareian 0e30TX0JHOCTH.

TormnMBHO-3HEpreTHYeCKHe MOKa3aTeNnnu 6€30TX0IHOCTH.

DHEpProeMKOCTh MPOAYKIIMHU U €€ ONpeiesieHUE.

[TyTn cHMXEHMSI SHEPTOEMKOCTHU CTalIN
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22. OCHOBHBIC UCTOYHUKH BPEIHBIX BEIOPOCOB M MX XapPAKTEPHCTHKA.

23. CrocoObl  COBEpIICHCTBOBAHUS TEXHOJOTHYECKUX TPOLECCOB B METAJUIYPIHH,
HPUBOJSIINE KCHIDKCHHUIO BPEIHBIX BEIOPOCOB

24. Dxonornveckas HKCIepTH3a U ee MpaBoBasi OCHOBA.



