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AHHOTAILIMSA K PABOYEH ITIPOTPAMME YUYEBHOU JUCIATLIIMHBI
«METAJLIIYPI'USA IBETHBIX METAJLJIOB»

Jucuumumnaa mak.01.01. MeTtamutyprust IBETHBIX METAJIJIOB pa3paboTaHa B
cootBeTcTBUM ¢ PI'OC CIIO no cnenunansHoctu 22.02.02 Metajutyprus IBETHBIX
MeTa/IoB (6a30Bast MOJIrOTOBKA).

[enp n3ydeHus: AMCUMILIAHBI « T€XHOJIOTHS OTpacim» - paCCMOTPETh O0IIHE
BOIIPOCHI METAJUTYPTHYECKOT0 MPOU3BOICTBA; TEXHOJIOTUYECKUE CXEMBI,
anmapatrypHoe ohOpMIICHHE U TTPAKTUKY TTPOU3BOACTBA MM, HEKEJIsI, CBUHIIA,
[IUHKa, BoJib(hpama 1 MO0 IeHa.

3agaun OCBOEHUSI yUeOHOU TUCIIUTUIUHBI:

- CTYJICHT JIOJDKEH HMMETh MPECTABICHHE UMETh MPECTABICHUE O PYAHOM CBIPHE;
crioco0ax TOOBIYM PYABL, 0 METAILUTYPTHIECKON MPOMBIIINICHHOCTH U TIEPCIIEKTUBAX
€€ pa3BUTHS,

CTyAeHT I0JKEH 3HaTh CIIOCOOBI 00OTaIeH s, YCTPOMCTBO U MIPUHITUI pabOThI
MPUMEHSEMOT0 000PYI0BaHUS; TEXHOJIOTUIO TIPOU3BOJICTBA AFOMUHMUS, MEJIH,
HUKEJIsd, CBUHIIA, IMHKA, 30JI0Ta, MOJIKO/IeHa, BOJIb(ppama;

CTyAeHT N0KEH YMETh BBITIOJHIATH HEOOXO0IUMbIE TEXHOJIOTMYECKUE PACUETHI

OcBoeHME AUCUUIIIMHBI TPEANOJIAraeT MPAKTUUECKHUE 3aHATHS, B IIPOLIECCE
KOTOPBIX 00yYaromuecs TOJKHBI 3aKPEUTh U yIIIyOUTh TEOPETUUECKHUE 3HAHUS.

Tekyiuii KOHTPOJb MPOBOAUTCS B Mpeesax yueOHOro BpeMEHU, OTBEJEHHOTO
Ha JUCHUIUIUHY. Pe3ybTaThl TEKYIIETO KOHTPOJISl YUUTHIBAIOTCS MPU MOJIBEICHUN
UTOTOB MO TUCIUIUINHE

[TpomesxyTouHas aTTectanus IpoBoauTcs B hopme qudpepeHInpoOBaHHOTO
3a4eTa Mo UTOraM M3YUYEHUs TUCITUTIIIUHBI .
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1.

MACIIOPT PABOYEWM MPOI'PAMMBbI YYEBHOM JUCIUIIJIUHBI
MeTaaayprusi HBETHBIX METANLI0B

1.1. ObsacTh NpUMEHEHHS NPOTPAMMBbI
[TporpamMmMa yueOHOW TUCIUIUIMHBI SIBISIETCA YaCThIO OCHOBHOM MpogecCHOHaTbHON
oOpa3oBaTenpHOI MporpaMmebl 1o crienraibHocTy CIT1O
22.02.02 Metamuryprus UBETHbIX METAJUIOB W MPEAHA3HAYCHA JJI1 OATOTOBKH
CIELUAINCTOB CPEAHETO 3BEHA.

1.2. MecTo y4eOHOW OMCHUILUIMHBI B CTPYKTYpe OCHOBHOH NMpodeccuoHAIbLHOM
00pa3oBaTeJIbHOM MPOTrPAMMBI:

HucunmnHa «MeTa/ulyprus HBETHBIX MeETAJLIOB» IPUHAIJICKUT K IUKIY
npodeccuonanbubix moayne IIM.01 TlonroroBka u BeieHHE TEXHOJIOTUYECKOTO
mpolecca npou3BoACTBa IIBETHBIX MeTaimnoB MJIK.01.01

1.2. Henau u 3a7a4u y4yeOHOH JUCIHHUIJIMHBI — TPeOOBAHHsI K pe3yJbTaTaM
OCBOCHUSA Y4eOHOM AMCIHUIIIUHBI:

B pesynbrate ocBoeHUs1 y4eOHOU TUCIUIUIMHBI 00ydaronIuics T0KEH
UMETh MPEACTABICHUE:
- O PY/IHOM CBIPbE;
- 0 crioco0ax JI0OBIYM PYIbL;
- 0 METAJUTYPTrUYE€CKOM MPOMBIIIJIEHHOCTH U MEPCIEKTUBAX €€ Pa3BUTHS;
3HATh:
- CII0CO0BI 00OTallEHHS, TPUMEHSIEMOE 000PYAOBAHUE, YCTPOUCTBO U MPUHIIMII
paboTHI;
- TEXHOJIOTHIO TIPOU3BOCTBA ATIOMUHUS, ME/IU, HUKEJIS, CBUHIIA, IIMHKA, 30J10Ta,
Mou01eHa, BoJibdpama;
- YCTPOMCTBO U MPUHIUT MPUMEHSIEMOTO 000PYIOBAHHS;
YMETh:
-BBITIOJIHATH PACUETHBIE PaOOTHI.
B nporecce o0yueHus o0yvaromuiics AO0HKEH OCBOUTH CIEAYIOLINE
KOMIIETCHIIHH:
OO111e KOMIETEHIINU:
OK 1. Beibupats criocoObl perieHus 3a1a4d npodeccuoHaIbHOM
JeSITEIbHOCTH MPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTAM;.
OK 2. OcyiiecTBasATh MOUCK, aHAJIW3 U MHTEPIIPETALIMIO UH(POpMALIHH,
HEOOXOMMOM I BHIIOTHEHUS 3a7a4 Ipo(eCCHOHATIBbHON AeSITeIbHOCTH;
OK 3. IlmanupoBaTh U peam30BBIBATh COOCTBEHHOE MPO(HECCHOHATBHOE U
JMYHOCTHOE Pa3BUTHE;
OK 4. PaboTtatb B KOJUIEKTUBE U KOMaHJI€, 3P(HEKTUBHO
B3aMMOJICHICTBOBATH C KOJIJIETaMHU, PYKOBOJICTBOM, KIINEHTAMU;
OK 5. OcymiecTBiATh YCTHYIO M TMCBMEHHYI0 KOMMYHUKAIMIO HA
rocyaapcTBeHHOM s3bike Poccuiickoit denepanuu ¢ yueTroM 0COOEHHOCTEN
COLIMAJIFHOTO U KYJBTYPHOTO KOHTEKCTA,



OK 6. ITposiBIISITE rpaXkaaHCKO-TIATPUOTUYECKYIO TTO3UIIHIO,
JEMOHCTPHUPOBATH OCO3HAHHOE MMOBEICHNUE HA OCHOBE TPAAUIIMOHHBIX
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

OK 7. CozeiicTBOBaTh COXpPaHEHHUIO OKPY KAOIIEH CPEBbI,
pecypcocoepexenuto, 3p(PEKTUBHO ACHUCTBOBATH B YPE3BBIYANHBIX CUTYAIIHSX;

OK 8. Ucnonb3oBath cpeacTBa GU3NIECKON KYIbTYPHI AJI COXPAHEHUS U
YKpEeIUICHUS 30POBBs B Mpoliecce MpodeccnoHalIbHOM 1eATeTbHOCTH U
nojJiep>kaHue He0OXO0JUMOTO YPOBHS (PU3NUECKOI MOATOTOBICHHOCTH;

OK 9. Mcnonb3oBaTh HHPOPMAIIMOHHBIE TEXHOJIOTHH B
npodeccuoHaNbHOM eI TeIbHOCTH;

OK.10. [Tonws3oBatbes npodeccuoHaNbHON JOKyMEHTAIIUEH Ha
roCyapCTBEHHOM U MHOCTPAHHOM f3bIKaX;

OK.11. Ucnonb3oBath 3HaHUS IO PUHAHCOBOW IPAMOTHOCTH, IJIAHUPOBATH
MPEANPUHUMATEIIBCKYIO JIEATEIBHOCTH B TPOeCCUOHATIBHOU cepe

1.4. PexomeHayemMoe KOJIUYECTBO 4YacOB Ha OCBOeHHe padoueil mMporpamMmsl

Y4eOHOM JUCUMIIUHBI:

MaKCUMaJbHOU yueOHON Harpy3Kku cTyaeHTa 168 wacos, B ToM uucie:
00s13aTeNbHON ayTUTOPHON yueOHOM Harpy3ku odydaromerocst 1129acos;
CaMOCTOATENBLHOM paboThl 00y4Jaromerocs 56 4yacos.



2. CTPYKTYPA M COJIEP)KAHUE YYEFHOM JUCIUILINHBI

2.1. O0beM yueOHOH JUCHUIIMHBI U BUbI YUeOHOH padoThl

Bux yueOHoi1 padoThl

Oo0vem uacos

BBIITOJIHCHUC IIOMaHIHeﬁ pa6OTBI, ynpa)KHeHHﬁ, IIOJI0TOBKA
KOHCIICKTOB IICPBONCTOYHHKOB, pe(bepaTLI

MakcumaJibHas yuyeOHasi Harpy3ka (Bcero) 168
Oo0s3aTe1bHANA ayAUTOPHAA y4eOHAsi HATPY3Ka (BCero) 112
B TOM YHUCJIE!

[TpakTrueckune paboTh 34
CamocTosiTesibHasA paboTa CTy/ieHTa (BCero) 56
B TOM YUCJIE:

MOATOTOBKAa K  JIEKIUSIM,  [PAKTUYECKHM  3aHSITHUSIM, 26

Umocosas ammecmayus 6 hopme oupgepenyuposanroco 3auema




2.2. TemaTuveckuii mjiad u coaep:xkanue ydeoHnou nucuunianasl METAJIJTYPI'US IBETHBIX METAJIJIOB

Ne
3aAHATHSA

HaumeHoBaHMe pa3aesioB U TeM

Copepxanue yueOHOro MaTepHaJia, JabopaTopHbie padoThl U
NpaKTHYEeCKHE 3aHATHSI, CAMOCTOSITeIbHAsI Pad0Ta 00yYaI0IMXCH,
KypcoBasi padoTta (IPOEKT) (eciu npedycmompeHol)

O0neM yacoB

YpoBennb
OCBOCHH
f

3

5

BBenenue

Conepxanve OUCHMIUIMHBI M €€ 3ajJayd. 3HayeHUe
JUCHUIUIUHBI JIJIs1 TIOJITOTOBKM CIHEIUATUCTOB U €€ CBSI3b C APYTMMHU
JTUCIUIIIMHAMU pabouero yueOHoro miaHa. Mcropudeckue cBeIeHUs O
Pa3BUTUU METALTYPrUYECKOT0 MPOU3BOJACTBA. Posib MeTamioB B
Pa3BUTHH YEIIOBEYECKOro oOmiecTBa. Pojib PyCCKMX M COBETCKHX
YUYEHBIX B  pPa3BUTUM  TNPOU3BOJCTBA  IBETHBIX  METaJUIOB.
[IpombinieHHas kinaccudukanus MeramioB. KpaTkue cBeneHHS O
MacmTabax MPOM3BOJACTBA M TMOTPEOJICHUS BAKHEUIINX IIBETHBIX
MeTaiioB. CBsi3b METAUTYpruu ¢ GU3UKON , XUMUEH M TEXHUYECKUMU
HayKaMH.

Paznen 1. O0uue Bonpockl
METAJLIYPruM IBEeTHBIX
MeTAJLJIOB
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. Tema 1.1. CpipbeBas 6a3a nBeTHOM
METaJUTYprHH

Pyna — ocHOBHOE CBIpBE AJI MPOU3BOJCTBA METAJIIOB.
Omnpenenenue pyibl 1 TOPHOM MOPOJibl. PyHbIE MUHEpalbl U IycTas
nopoja. Knaccudukarus pyaasix MuHepaiaoB. KoMIuiekcHbIN cocTa
PYAHOTO CBIPbS LIBETHBIX METAJUIOB. PacIpoCTpaHEHHOCTh IBETHBIX
METaJUIOB B IPUPOJIE.

PynHbIe MECTOPOKIEHNS. IOHATUE O IOUCKE, Pa3BEIKE U
JKCIUTyaTaIlluid MECTOPOXKACHUN. OTKPBITHIN, TTOI3EMHBIN U
KOMOMHHPOBAHHBIN CIIOCOOBI pa3pabOTKH PYJHBIX MECTOPOKICHUN.
Knaccudukamus 3amacoB pyJJHOTO CHIPbS. DKOHOMHUYECKHE YCIOBHSI
pa3MelIeHHs TOPHBIX TPEANPUITUNA, 000TaTUTENBHBIX (HaOpUK U
METaJUTyPTHUECKUX 3aBOIOB. [ OpHO-000TaTUTENBHBIE U TOPHO-
METaJTypruuecKkue KOMOMHATEHI.

BTOpI/IqHOG CBIPEC NBETHBIX METAJIJIOB. Ponb BTOPHUYHOI'O
ChIpbs B O6IJ_I€M OanaHce IMPONU3BOJACTBA LIBCTHBIX MCTAJIJIOB.




Kitaccnugukanysi BTOpU4HOTO METAJUIOCOICPIKALIECTO ChIPbSI.
Opranusanus cOopa, XpaHeHHs, COPTHPOBKH, TOJITOTOBKH BTOPUYHOTO
CBIPBsI K METAJUTypru4YecKoii nepepadorke. PanmoHanbHbIe myTH
nepepaboTKU BTOPUUHOTO CHIPbS.

Tema 1.2. [IpyHUIUNBI U METOIBI
METaJUTypruu

3anaun METAJLUTYyPIrU4YECKOI0 IIPOU3BOJCTBA.
MeTtamyprudeckre Iporecchl U UX KIacCU(pUKaIIUSL.

TpeboBanus K METaJIyprudeckoMy poreccy.
KoadduureHT KOMIUIEKCHOCTH HCIIONB30BaHUS TepepadbaThiBaeéMOro
ChIpbsl. ~ MHOroCTaAMWHOCTD  METAUIYPrU4ecKOM  TEXHOJOIHH.
TexHonornueckue cxeMmbl METAJUIYprU4ecKuX Mpou3BoACTB. OO
IPUHLUI METAJTypPru4eckoil nepepabOTKU ChIPbEBBIX MaTE€pHUaloOB —
pacnpe/ielieHie KOMIIOHEHTOB ChIPbsl MEXJYy HECMEIINBAaIOIIUMHUCA
¢dazamu. CriocoObl pa3zieneHus IPOAYKTOB TEXHOJIOTUU — OTCTauBaHUE
u ¢puibTpanus.

[Iupomeramnypruyeckue npoueccbl. (OCHOBHBIE BH/JIbI
MMUPOMETAILTYPTUYECKUX MTPOLIECCOB: O0XKUT, TUIABKA, JUCTUIUIALIMS, UX
CYIIHOCTh M PAa3HOBUAHOCTHU. IIpOAYKTHI NHpPOMETAIITYPruYEeCKUX
TEXHOJOTHI: MeTana, INTEeHH, NUIaK, IBUIb M Ta3bl. ABTOT¢HHEBIC
MpOLECCHl M MX POJb B COBPEMEHHOW METAJUIypIMU LBETHBIX
MeTauioB. OCHOBHBIE CTAJIUU THAPOMETAILUTYPTUYECKUX TPOIECCOB:
BBHIIIIETIAYMBAHUE U OCAXJEHHUE METauIoB M3 pacTBOpoB. CrocoObI
OCaKICHUS: AKCTpaKIIMA, IeMeHTaIus, MOHHBIHN oOMeH,
3JIEKTPOXUMHUYECKOE OoCaXKJIcCHHE. Nx CYILIHOCTb.
DNEeKTPOMETAUTYPTUYECKHE  TPOLECChl, WX  OCOOCHHOCTH |
Pa3HOBUIHOCTH.

CamocrositesbHas padora Nel. Hanmcars nokmnan Ha TeMy:
[TonroToBka pya kK MeTaTypruueckoil nepepaboTke»

BropuuHoe chipbe IIBETHBIX METAIUIOB. POIIb BTOPUYHOTO CHIPBS B
o0meM OaraHce MPOM3BOJICTBA IBETHBIX MeTaoB. Kiaccudukanus
BTOPUYHOTO METAJNIOCOJepKaIero chipbsa. Opranuzanus coopa,




XpaHEeHUs, COPTUPOBKH, MOJTOTOBKU BTOPUYHOTO CBHIPHS K
METaJLTyprudeckoi nepepadboTke. ParmonanpHbie MyTH niepepaboTku
BTOPUYHOTO CHIPbS.

Pa3neua 2. MeTaiiyprust TsKeIbIX
IBETHBIX METAJLIIOB

72

Tema 2.1. Meramnyprust meau.

Konmponwvnwiit cpes snanuii Nol.

CgoiicTBa Meau 1 00acTu €€ MpuMeHeHus. MenHas
MIPOMBIIIIICHHOCTh B POCCHM 1 MepCIIeKTUBEI €€ pa3BuTHsA. MeaHbie
pyasl 1 MuHepaibl. OboraiieHue MeIHbIX pyd. MeaHble KOHIICHTPATHI.
Crioco0b1 mepepaboTKH MEIHBIX Py M KOHIIEHTPATOB.
[IpuHIMIMaTBHAS TEXHOIOTUYECKAs CXeMa MTUPOMETAITYPIHUH METH.

OKHCTUTENBHBIN 00KUT METHBIX KOHIICHTpaToB. Llenn
o0sxura. XMMH3M MPOLIECCa B METO/IbI €ro MpoBeaeHus. [IpoayKThI
oOxxura. KoHcTpykius neun Jj1si 00Kura B KUIISIIEM cioe. MexaHus3m
00pa3oBaHus KHITAIIETro ciiosi. Micronp30BaHue ra3oB mpoiecca
o0skHTa JUIst TPOU3BOJICTBA CEPHOM KMCIOTHI U MHHEPAIbHBIX
yI10OpeHuit.

[lmaBka  MeOHBIX  KOHLEHTPATOB  Ha  IUTEHH B
OTpakaTeJbHBIX NIeYax. MexaHn3M U XUMHU3M OTPaKaTEJIbHOM TIJIaBKU.
Hecynbdypuzanus npu miaBKe ChIPbIX U 000K KEHHBIX KOHIIEHTPATOB.
[IponykTel OTpakaTelbHOM IUIABKH, HUX cocTaB. KoOHCTpyKius
OTpakaTeNbHOM meuu. JIOCTOMHCTBA M HENOCTAaTKH OTpa)KaTeJIbHOU
IJIaBKHU. TEXHUKO-3KOHOMUYECKHE TMOKa3aTeNau Mpouecca. TexXHUKo-
sKOHOMHYECKass A((HEKTUBHOCTh 3aMEHBI OTPaKaTENbHOW TIIaBKU
ABTOT€HHBIM MPOLIECCOM.

ABTOTEGHHBIE TIUIaBKH CYJIb(QHUIHOTO MEIHOTO CBIPBS.
CyIlIHOCTh U XMMH3M aBTOT€HHBIX IJIABOK, PA3HOBUIHOCTD IJIABOK BO
B3BEIICHHOM COCTOSSHMM W WX anmapaTypHoe oQOopMIICHHE.
OkucnuTeNnbHbIE TUTABKH B paciijlaBax. XapaKTEPUCTHUKHU IPOIECCOB
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mnaBku crnocobamu «Hopanma» u «Muiyoucu». Ilpomecc miaBku
BaniokoBa (TuiaBka B JKMAKOW BaHHE). YCTPOMCTBO M paboTa mMedu
BantokoBa. CpaBHHTENIbHBIE TEXHHUKO-JKOHOMHUYECKHE IIOKA3aTeln
ABTOTCHHBIX IUIABOK. BO3MOXHOCTH TMOJy4Y€HUsT NPHU aBTOTCHHBIX
IJIaBKaxX Y€PHOBOM MEJIU B OJIHY CTAHIO.

[InaBka MEJIHOTO CBIpbS B 3JEKTPUUYECKUX
(pynHOTepMUYeckuX) medax. OCOOEHHOCTH XHMMH3Ma W MEXaHW3Ma
ANEKTPOIUIaBKU. YCTPOHCTBO M paboTa pPyIHOTEPMUUYECKUX IEYeil.
TeXHUKO-2KOHOMUYECKHE [T0Ka3aTeIH Mpoliecca.

[IlaxTHass mnuaBKa MeEOHBIX pyX W KOHIEHTPATOB.
Pa3HoBUHOCTM 1IAXTHOW TIJIaBKU U 00JacTM €€ MPUMEHEHHUS.
Koncrpykuusa maxtHoi neun. IlomynupurtHas nnaska. Iloxroroska
CBIpbsl K IOJYNHMPUTHOM IUIABKE. XUMH3M M MEXaHU3M IIpoIecca.
IIponykTsl nmnaBku. TEeXHMKO-3KOHOMMUYECKHE ITOKA3aTEIM IpOLECCa.
[lepcnekTvBBl ~ NPUMEHEHMs  IIAXTHOM  IUIABKK B MEJIHOM
ITPOMBIIIJIEHHOCTH.

10

KonBeptupoBanue wmenHbix mrTeiHoB. llenn mpouecca.
XUMHU3M Mpoliecca KOHBEPTUPOBAHUS B IIEPBOM U BTOPOM IEPHOJAX.
IIpoxaykThl KOHBEPTHpPOBaHMS MeEIHBIX IITeHHOB. KoHBepTepHbIe
NUTAKM W WX JadbHeimas mnepepaboTka. YcTpoilcTBO u pabora
KOHBepTepa.  TEXHHMKO-DKOHOMUYECKME  IOKa3aTeNnW  Ipolecca.
UYepHoBass wMeap u €€ cocraB. BiumsgHue npumecedl  Ha
INEKTPOTEXHUYECKUE " MEXAHUYECKUE CBOHCTBa MEJIH.
HeoOxonumMocth 00s13aTenbHOrO papuHUpPOBAaHUS MeAu. TexHHUKO-
SKOHOMHYECKOE OOOCHOBaHHE [BYXCTaIUIHOrO paduHUPOBAHUA
YEPHOBOM MEJIH.

OrneBoe paduHupoBaHue 4yepHOBOi Menu. Llenu u 3amaun
npouecca. IloBeneHue mnpumecell Npu OrHEBOM padUHUPOBAHHH.
AnmnapatypHoe odopmienue mnpouecca. Craauum mpouecca M UX
IIPAKTUYECKOE OCYLIECTBIICHHE.

HpOJIYKTBI OTHCBOI'O pa(bI/IHI/IpOB aHusgd MCIU HU HX

11




11

12

13
14
15
16

nanpHelmas nepepadorka. CocTaB aHOTHOW METH.

Onekrponutndeckoe padunupoBanue wmenu. CyIIHOCTh
npouecca. Karoguelii 1 aHoaHwlil mporecchl. CocTaB 3JEKTPOJIUTA.
[ToBenenue nmpumeceid npu 3iekTponu3e menu. OCHOBHBbIE TEXHUKO-
SKOHOMHUYECKHE TOKa3aTeld. YCTPOHUCTBO M paboTa 3JIEKTPOIM3HBIX
BaHH. [IpuroroBnenue karogHeix ocHOB. [loHsATHE O pereHeparuu
anekTponauta. Illmambl mpolecca 3JEKTpoiu3a — ChIpbe IS
M3BJICUCHUS OJIaropoHBIX METAJUIOB CeJieHa W TeJUTypa.

3adeTHoe 3auATHE O TeMe 2.1.

IIpakTuyeckas padora Ne 1.
Pacuer marepuanpHOTo Oananca 00Kura MeTHOTO
KOHIIEHTpATa B KUIAIIEM CII0€

CamocrosiTesibHas padora Ne 2.

Hanucanme pokmagoB mo Ttemam: «l'mapomeTanmyprus
Meany»; «OxpaHa TpyAa U TeXHHUKa O€30M1aCHOCTH Ha MEIETUIaBUIIbHBIX
U MenppadUHUPOBAHHBIX 3aBojax. OxpaHa OKPYXaIoled Cpeably;
«I[Ipon3BoACTBY BTOPUYHON MEU «

CamocrositesbHast padora Ne 3. TloaroroBka k mpoBepKe 3HAHUM
1o teme «IIpou3BoacTBoO MeIN»

17

Tema 2.2. Metaimyprust HUKeNs

Hukens, ero cBoiictBa u o6mactu npumeHeHus. ChIpbe IS
nonydeHuss Hukens. Cynab(uIHbIE METHO-HUKEIEBbIE M OKHCIICHHBIC
HHUKeNeBble pyna. HwukeneBas mnpomblnieHHOCTH B Poccun u
MIEPCIIEKTUBBI PA3BUTHS.

[IpuHnMnuanpHas TEXHOJOTMYECKas cXeMa IepepadoTKH

12




18

OKHCJICHHBIX HUKCJICBBIX PYI.

HOI[I‘OTOBKa OKHCJICHHBIX HHKCJICBBIX PYyA K IIJIABKC Ha
mTeiH. bpukeTupoBaHue HUKeNEBbIX pya. [IpuroroBneHue MUXTHl U
e€ coctaB. YcTpoicTBO U paboTa OPUKETHOTO IMpecca. ArjoMeparus
HUKeNeBbIX pya. Ousnko-xuMudeckue oCHOBHI npouecca. CBoiicTBa U
KaduecTBo arjiomepara. CpaBHUTENbHBIE TEXHUKO-3KOHOMUYECKUE
MOKa3aTesH MPoLeccoB OPUKETUPOBAHUS U arjOMepalyi.

19

BoccranoBurenbHo-cynbhuanpytomas miaaBka. Pduzuko-
XMMHMYECKHE OCHOBBI Ipouecca. 'openne TomnuBa. CocTaB IIHUXTHI.
Cynspuaupytonie a00aBku W uX BbIOOp. [IpomykThl mIaBKU.
Oco6eHHOCTH HMKENeBbIX ITeHHOB. KOHCTpyKIMs HIaXTHOH neuu u
OTCTOMHOIO ropHa, ux pabdora. TeXHHUKO-3KOHOMHUYECKUE MOKA3aTelu
IIJIaBKH.

20

KonBepTupoBaHrne HHUKENEBBIX IITEHHOB. XUMHU3M IEPBOU
U BTOpOH craguil mpouecca. IIpogykTsl npouecca KOHBEPTUPOBAHUS.
CoctraB HukeneBoro QaitHmreiHa. (OOeqHEHHE KOHBEPTEPHBIX
nutakoB. [IpMHIMIIEL H3BIEUEHUS KOOAIbTa U3 KOHBEPTEPHBIX HIAKOB.
TexXHUKO-2KOHOMMYECKHUE MOKA3aTeIN KOHBEPTUPOBAHUSI.

21

OO6xur Hukenesoro ¢aiHmrTeliHa. JIBe ctaaun o6xura, ux
XUMH3M U anmnapaTypHoe opopmienue. [Ipoaykrsr ooxura. TexHuko-
HSKOHOMHYECKHUE MTOKA3aTENN 00KUTa.

BoccraHoButenbHas IIaBKa 3aKMCH HHKENS B JIYTOBBIX
JJEeKTpUdecKux mnedax. IIpoaykTel 1miaBku. ['paHyisinus HUKEIS.
CocTaB TOBapHOI'O HUKEJIS.

22

Konmponwvnuwiii cpes snanuii Ne2.

[puHnunuaneHas TEXHOJIOTHYECKast cxema
MUPOMETAITYPTUYECKOH  MepepaboTKu  CyIb(QHUIHBIX  MEIHO-
HUKeNeBbIX pyA. [loarotoBka pyn K 1miaBke.

IlnaBka Ha  mrelin. Pa3sHOBUIHOCTM  IUIaBKU U
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23

BO3MOKHOCTH  MX  IIpUMEHEHus. PyaHoTepmuyeckas  IUIaBKa.
TexHonornueckas xapakTepucTuka npouecca. [IpoaykTel iaBku u ux
nepepaborka. TeXHMKO-?PKOHOMHYECKHE [TOKa3aTeH.

24

KouepTtupoBanue MEHO-HUKEIEBBIX HITEHHOB.
OcobeHHOCTH ~ XMMH3Ma  IIpolLecca. [IponykTel  mpouecca
KOHBEPTUpPOBaHUSA. MeaHo-HUKeIeBbIi  ¢aiHmTeiin. OOenHeHue
KOHBEPTEPHBIX  IIJIAKOB. TE€XHHUKO-’KOHOMHUYECKHE  IOKa3aTesu
mpotiiecca.

Paznenenne  menHo-HUKeneBoro  ¢aiiHmTeiiHa.  DIOTaMOHHOE
pasnencuue. [loaroroBka (aiHIITeiiHA K (IIOTaMU U €€ pe3yJIbTaThl.
[MponykTel QuioTanuu W WX HajdbHeWmas mepepaborka. TexHHKO-
IKOHOMHYECKHE TOKazarenu. Kparkue cBeACHUsS O KapOOHWIBHOM
poIecce M €ro MPUMEHEHUH

OO6xur 6orarsIx HUKEJIEBbIX KOHILIEHTPATOB.
AnmnapatypHoe odopmiieHHe Tmpouecca. 3akuch Hukens. [lmaBka
3aKMCH HMKeNs Ha 4YEepHOBOM METaul B JYrOBBIX 3JIEKTpOIEYaXx.
OcHoBHbIE cTaguM Ipouecca U ux XxumusM. KoHcTpykuus ayroBoit
ekTporiedn U e€ pabora. Pa3nuBka 4epHOBOTO HHUKENS B AHOJBI.
CocTaB aHOIHOIO HUKEIS.

Onexrponautuyeckoe paduHupoBaHue Hukeds. CyIIHOCTb
1 0COOCHHOCTH TIpoliecca. AHOTHBIN U KaTOMHBIN mporiecchl. OuncTka
EKTPOJMTAa OT  Keje3a, MeAu M KobaiabTa. Y CTPOHCTBO
aneKkTponu3HoM  BaHHbl. Hasnauenme aumadparmsel.  IIpoaykTbl
Ipouecca 3JIEKTPOJIN3a HUKENA: KAaTOIOHBIA HUKENb, JJIEKTPOIU3HBIC
LIJIaMbl, KOOAJIbTOBBIM KOHIIEHTPAT.

25

3aueTHOE 3aHATHE 10 TeEME 2.2

CamocrositesbHast padora Ne 4. TloaroroBka k NpoBepKe 3HaAHUM
1o Teme «IIpou3BOACTBO HUKEIS»
CamocrositesbHas padora Ne 5. Hanncanue 1okinaznoB 1o Teme:

«Pacnipenenenue HHKENsT U €ro CHYTHUKOB IO  MPOJIYKTam
MUPOMETANTYPTUYECKOH  MepepaboTKH  CyNb(QHUIHBIX  MEIHO-
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HUKEJEBbIX PYA.»

«[ImaBka OKHCICHHBIX HHUKEJEBBIX pyI Ha (QEeppOHHUKEIbY;
«['uppomeramnyprudeckas nepepaboTKa HUKEIEBBIX PYI»;

«OxpaHa TpyJa ¥ TeXHUKAa 0€30MaCHOCTU HUKEJIECBBIX MPEIIPUSTHSIX.
OxpaHa oKkpyXarouiei cpesibl Ipyu MPOU3BOJICTBE HUKEIS

IIpakTnyeckas padora Ne3

«PacdeT maxTHOM NJIaBKU OKHCICHHBIX HUKEICBBIX pya»

30

Tema 2.3. MeTa/ls1lyprusi CBUHIA

CBuHell, ero CBOMCTBa U MPUMEHEHNE B HAPOIHOM
x03sicTBe. CBUHLIOBBIE PYAbl U UX KOHUEHTPATHI. [ [poMbInieHHOE
MPOU3BOACTBO CBUHIIA B POCCUU U €ro NepCreKTUBBI Pa3BUTHSL.

HpI/IHI_[I/IHI/IaJ'ILHaH TCXHOJOIn4cCKasa cxema nepepa60TKH
CBHMHIOBBIX KOHIICHTPATOB MECTOJ0M BOCCTAaHOBHUTEIBHOM IIJIABKU.

AI"JIOMepI/Ipy}OH_[I/Iﬁ 00KHUT CBHHIIOBLIX KOHIICHTPATOB.
CocTaB IIUXTHI AJig arjioMepalnuu u e€ ITPUTOTOBJICHUC. XHUMHU3M
Iponecca. TeXHHUKO-3KOHOMUYECKHE MOKA3aTEIN 00KUTA.

BoccranoBuTenbHas I1aBKa CBUHIIOBOIO arjioMepara B
HIaxXTHBIX nedax. [loBeaeHre KOMIIOHEHTOB NIMXTHI ITPH IIJIABKE.
[IpoayxTs! mtaBku. OCOOEHHOCTH KOHCTPYKIIMY IIAXTHBIX Ne4en
CBUHIIOBOM IIaBKU. T€XHUKO-2KOHOMHYECKHE ITOKA3ATENH.
KommnexcHas nepepaboTka IJJaKoB CBUHIIOBOM IIaBKU. MeTo
¢proMuHroBaHusa. XMMH3M Mporecca. [IpoaykTsl nporecca
¢promuHroBanus. Koncrpykuus u pabora (bIOMUHIOBBIX Medeit

31

Hogsie crioco6s! nepepaboTKy CBUHIIOBBIX KOHIIEHTPATOB.
Kparkue cBenenus 06 anekrporepmun u nporecce KUBLOT-LIC.

PadunupoBanue yepnoBoro csunua. Llensb
padunupoBanus. [IpyHIMIINATBHAS TEXHOJOTHYECKAs CXeMa OUUCTKH
CBUHIIA OT IPUMeECeH , MOCIIEI0BATEIbHOCTD UX YAJICHUS.

O06e3MexxrBaHKe CBUHIIA JIMKBAIIUEH U C TOMOIIBIO CEPHI.
ArnmapatypHoe odopmiieHue nporecca. [lepepaboTka MeaHBIX

15




IUIUKEPOB.

PapunnpoBanne CBHHIIA I MBIIIBSIKA, CYpbMBI U 0J10Ba. OTrHEBOH 1
IIEJI0YHOH cr1ocoObl. AnnapaTypHoe 0(pOpMIIEHUE ITPOLIECCOB.
YcrpoiicTBO 1 paboTa anmnapaTa Ui MIEeJI0YHOTO padhUHHUPOBAHUS.
CocTaB 111€7104YHOT0 IJ1aBa ¥ IPUHIMII €r0 IepepaboTKH.

Ob6eccepedpenue cprHIa TUHKOM. CyITHOCTB ITpoliecca.
Cepebpucras (IMHKOBas) TIeHa U €€ mepepadboTKa.

O0ecuUMHKOBaHUE CBUHIA. MeToabl 00ECIIMHKOBAHUSL.
ArnmaparypHoe ohopMIIeHUE MPoIiecca BaKyyMUPOBaHUs. [IpoayKThI
mporecca. JlocromHcTBa crmoco0a BaKyyMUPOBAHHSI.

O6e3BI/ICMy‘II/IBaHI/IC CBHHIIA. MGTO,I[ €T0 OCYLICCTBJIICHU.
PearenTsl. BI/ICMYTOBEU[ IMEHAa-ChIPHEC AJIA MMOJIYYCHUA BUCMYTA.
Ouncrka CBHHIIA OT KaJIbLIUA U MarHus.

33
34
35
36

Ilpakmuueckaa padoma Ne4. Pacuer MMUXTHl IMAXTHOW CBUHIIOBOM
TJIaBKU

CamocTosTeabHas padora Ne 6. [ToaroroBka K mpoBepke 3HAHUN
o reMe «IIpon3BoncTBO CBUHIIA»

CamocrosiTesbHast padoTa Ne7: Hamucanue 10K1a/10B IO TEMaM:

Kpatkue cBenenust 06 371€KTpOIUTHYECKOM padhUHUPOBAHUN
YEPHOBOTI'O CBHHIIA.

Pacnipenenenue cBUHIA U €r0 CIIYTHUKOB 110 IPOAYKTaM
MIAPOMETAJLTYPTrUYECKON TEXHOJIOTHH.

OxpaHa TpyJla ¥ TEXHUKU O€30MaCHOCTH P MPOU3BOICTBE CBUHIIA.
OxpaHa BOJTHOTO U BO3JIyLITHOT'O 6AaCCEHHOB.

Kpatkue cBegenust o0 mpon3BoACTBE BTOPUUHOTO CBHHIIA U €TI0
cru1aBoB. OCHOBHBIE Pa3HOBUIHOCTH CBUHIIOBOTO BTOPUUYHOTO CHIPHSL.
CrniocoObl MosydeHrs BTOPUYHOTO CBHHIIA U 6a00UTOB. AntnaparypHoe

16




o opMIIeHHE TTPOIIECCOB.

37

3ayeTHOE 3aHATHE 110 Teme 2.3.

«

38

39

40

41

Tema 2.4. MeTa/u1lyprusi HHHKA

[{uuk, ero cBoiicTBa u obaactu npuMeHeHus. [{uHKOBBIC
pyAbl, KOHIEHTPAThl U MUHEPaJIbl. METO bl TOJTyYeHUsI [IuHKa. Poib
MHUPO- ¥ TUAPOMETALTYPTHUECKHUX MTPOLECCOB B METAJUTYPrUU LIMHKA.
[{uHkOBast MPOMBINLIEHHOCTh B POCcCHU 1 NepCIIeKTUBBI €€ pa3BUTHSL.

Kpatkue cBeneHus 0 TMpoOMeTaUIyprudeckux crocodax
noJTydyeHus HuHKa. JAucTiisanus u snektporepmust. CylHOCTh
JUCTUUISALMOHHOrO criocoda. TexXHHKO-I)KOHOMHUYECKUE [TOKA3aTeNU U
HE/I0CTaTKHU Ipoliecca.

Iunpomeranmyprus uunaka. [IpuHnunuansHas
TexHoJiornyeckas cxema. OKUCIUTENBHBINA 00KUT IIMHKOBBIX
KoHIeHTpaToB. Llens 1 xumMu3M mporecca. AnmnaparypHoe
odopmiteHne nporecca. TeXHHKO-I9KOHOMUYECKUE TIOKa3aTelIH.

BrimmenaunBanre 000#KEHHBIX IMHKOBBIX KOHIICHTPATOB.
HeitrpanbHoe u kucioe BoienaunBanue. [IpoaykTsl mpoueccos
BblIIENauYMBaHUsl. KOHCTPYKIIMS OCHOBHBIX anmnapaToB JUIst
BbILLIENIAYMBaHUA. T€XHUKO-DKOHOMHUYECKHUE MOKA3aTEIN

OuncTKa CEpHOKHUCIBIX UHKOBBIX PACTBOPOB.
IM'maponutryeckas ouncTKa OT Kene3a. LlemenTanus Meay u KaaMust
[IMHKOBOM MbUTbI0. XUMUYECKasi OYMCTKA OT KoOanbTa. AnmapaTHoe
oopMIIeHHE OTACIBHBIX CTAIUNA OYUCTKU IIUHKOBBIX PaCTBOPOB.
[IponykTsl mpoliecca U ux nepepa

42

DNEeKTPOIUTHYECKOE OCAXKICHHUE IIUHKA U3 PACTBOPOB.
DNEeKTPOXUMHUYECKHE OCHOBBHI nporecca. CocTaB 2JEKTPOIIUTA.
Ilepenanpsixenne Bogopoga. O6opynoBaHue IS JIEKTPOJIN3A [IUHKA.
TeXHUKO-2KOHOMUYECKHE [T0KA3aTEIH IEKTPOIU3A.

HepennaBKa KaTogHoro nuHka. Haznauenue nmpomecca.

17




43

[IpoayxTsl nepernaBku. AnnaparypHoe ohopMIIeHUE MEPEIUIaBKU.
Pacnpenenenne KOMIIOHEHTOB IepepadbaThIBAEMOTO CHIPBS 110
npoaykTam TexHosjoruu. KomminekcHas nepepaboTka IUHKOBBIX
KEKOB.

CamocrosTenbHas padora Ne 8. IloaroroBka K mpoBepKke 3HAHUH
1o TeMe «IIpou3BoACTBO IUHKA»

CamocrositeabHasi padora Ne9: CocrapiieHUE TECTOB 10 Teme 2.4

3adeTHOoE 3aHsaTHE 10 TeMeE 2.4.

Pazpnen 3. Merannyprus
0/1aropoHbBIX METAJJIOB

44

45

Tema 3.1. MeTanyprus 30J101a

OO6mue cBeeHus 0 0J1aropoIHbIX MeTaliax. Baxueitme
CBOWCTBA OJIArOPOHBIX METAJUIOB. MIX MPUMEHEHHE B HAPOJIHOM
xo3stiicTBe. Pa3BuTHEe MpOU3BOICTBA 30JI0Ta, cepedpa, TUIATHHOUIOB B
Poccun. 3omoroconepskariue pyasl. @opMbl HAX0XKACHUS 30J0Ta B
pynax. CriocoOs! iepepadoTKH 30JI0TOCOAEPKALTUX PYI.

I'paBuTanIMOHHBIE METOABI U3BJICUECHHS 30JI0TA.
VYerpoiicTBO 1 paboTa MUTIO30B, OTCAA0YHBIX MAIIWH,
KOHIIEHTPALIMOHHOTO cToMNa U aparu. CylnHoCTh U GU3UKO-
XUMHUYECKHE OCHOBBI aMalibraMaliiy. AmmapaTypHoe opopMiieHne
nporecca. [IpoykTel aMmanbraMaiiuu 1 ux nepepadoTka.

[ToaroroBka pyn K THIPOMETAILTYPrHUECKON epepaboTKe.
JIByxcTaanitHO€ U3MENIbUEHHUE 30JI0TOCoIepKauX pya. CryiieHue
nynsIbl. [{luanupoBanue 30J10TOCOAEPKALNX PYI.
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46

CopOrnoHHOE ocaxIeHne Ha aKTUBUPOBAaHHBIX yriisix. JlecopOuus —
aneKkTposnn3. TepMuueckas peakTUBaLUs aKTUBUPOBAHHOTO YIJIS.
@uibTpanys XBOCTOB

47

48,49,50
91,52

53

[omy4yenue 30510TOCEPEOPSIHBIX U CEPEOPSTHO-30JI0THIX CIUTKOB U3
LeMeHTaTa

[omy4yenue 30510TOCEPEOPSIHBIX U CEPEOPSTHO-30I0THIX CIUTKOB U3
KAaTOJHBIX OCAJIKOB THAPOMETAJUTYPTrUIECKOT0 TPOU3BOJICTRA.
Addunax 3o10T1a

CamocrosTeabHas padora Ne 10. PaspaboTats KpoccBopa 1o
pazneny Ne 3

CamocrositesbHas padora Ne 11. Hanucanue otyera mo
npakTuieckon padore Ne 4

IIpakTnueckas padora NeS. 3HaKOMCTBO C TEXHOJIOTUEN
IIPOU3BO/ICTBA 30JI0TO-CEPEOPSAHBIX U CEPEOPSHO-30JI0THIX CIIUTKOB HA
3A0 «3CY» 31D YBII

CamocrosiTesbHast padora Ne 12, [ToAroTOBUTECS K YCTHOMY OIIPOCY
o pazzaeiny 3.

10

YcrHblii onpoc o pasaeny 3.

Paznen 4. MeTanayprus peaKkux
MeTaJLIoB

54

Tema 4.1. MeTaniayprus Bojb(ppama

PGILKI/IG MCETAJIJIBI 1 UX 3HAYCHHUC B COBpeMCHHOM
HapoJIHOM Xo3siicTBe. TyromnaBkue peKue MeTaulbl U 00JIaCTH HX
npuMeHeHust. Pa3BuTue Meramnypruu Boiabppama U MoJnOaeHa B
Poccumn.

CsoiicTBa Bonb(pama. Pyasl u muHepaisl Bojibppama.
Oborarienue BoIb(PpaMoOBbIX pyaA. Bonb(hpaMuTOBbIE U II€ETUTOBBIE
KOHIIEHTPATHI.

TexHonornueckas cxema MoJly4eHusI METAIIIMYECKOTO
Bosib(ppama. CriekaHue KOHIIEHTPATOB C co10i. XUMHU3M Mpoliecca.
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AnmapatypHoe odopMIIeHHe Tporiecca. BrienaunBanus crieka.
OuncTka pacTBOpOB OT pumMeceil. Briienenue coeimHeHUI
BOJIb(ppaMa u3 pacTBOpoB. OUKCTKa TEXHUYECKON BOJIb(hpaMoBoO
kucaoThl. KanpiuHanus BoJab(paMoBOi KUCIIOTHIL. Y CTPOHUCTBO
TpyOUaToii neuu s KanbluHaIUU. TpeboBaHus K BOIbGPAMOBOMY
AHTUAPHULY.

[Ipon3BOICTBO METANINYECKOTO BOJIb(pama.
Boccranosnenne Bosib(h)paMoOBOro aHTUAPHUIA BOJOPOIOM.
YcTpoiicTBO 1 paboTa BpaIlalOIIUXCsl © MHOTOTPYOHBIX Iedeit
BOCCTAaHOBJICHHS TPUOKCH 1A BoJb(pama. [IpuHIMIBI OTydeHus
BOZOPOJIa SIEKTPOIU30M BOJIbIL. TEXHUKO-IKOHOMUYECKHUE MTOKA3aTeNn
npotecca.

[IpousBocTBO KOMIAKTHOTO MeTaia. OxpaHa TpyAa u
TEeXHHKA 0€30MaCHOCTH TIPU MTPOU3BOJICTBE BOJb(pama.

55

Tema 4.2. MeTanayprust Mojudaena

CBoiicTBa MOJIUOIEHA M €TI0 OCHOBHBIX XMMHYECKUX
coenuHeHuil. [IpoMblieHHBIE MUHEPAJIBI U pyAbl MonuOaeHa. Coctas
Y Ka4eCTBO MOJIMOICHOBBIX PY/I.

[IpuHnMnMaTbHAast TEXHOJIOTHYECKas cXeMa repepaboTKH
MOJINOACHOBBIX KOHIIeHTpaToB. [loBeaeHne MonnbaeHa v TopeHust Ipu
oOxure. Meroabl o6xura. JlucTuiuisnnonHas u
THpOMETaIypruueckast nepepadborka MOIHOIEHOBBIX OIapKOB.
AMMua4Hoe BBILLEIAYMBaHUs Orapka. Anmnaparypa Juis
BbIIIleTaurBaHusl. O4KUCTKa pacTBOPOB MapaMoinOaaTa aMMOHHUS
BOJIOPOJIOM. XMMH3M U anmnapaTypHoe opopmiieHHe mpolecca
BOCCTaHOBJICHHs. BO3roHKa 4uCTOro TpHOKCHAA MOJIUOEHA U €€
anmnaparypHoe odopmienue. [lonydueHrne KOMIaKTHOrO MOJIMOAEHA.
TeXHUKO-?KOHOMUYECKHE MTOKa3aTenu nepepaboTKu MOJUOIEHOBBIX
KOHIIGHTPATOB Ha METAJUNTMYECKUN MOJTHOICH.

Oxpana Tpy/ia ¥ TeXHUKA 0€30MaCHOCTH TIPH
MIPOU3BOJICTBE MOJUOIeHA
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56

Camocmosamenshnan paboma Nel3:. TloBropeHue
yueOHoro Matepuana mo pasaenam 1,2,3,4

3auemnoe 3anamue - Hmozoeoe mecmupoeanue
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3. YCJIOBUSA PEAJIN3AIIMU YYEBHON JUCIHUILIVHBI

3.1. TpeGoBaHusi K MHHUMAJIBHOMY  MAaTEePHAJbHO-TEXHHYECKOMY
o0ecrne4eHnIo

Peanuzarus yaeOHOM TUCIUTUIMHBI TPEOYET HATUUHS

JEMOHCTPALIMOHHOTO MYJBTUMEIUMHOIO KOMIUIEKCA .

3.2. UudopMmaunoHHoe odecnieyeHne 00yueHust
Ilepeyenbr pexkoMeHayeMbIX Y4eOHbIX wu3aaHuid, WHTepHeT-pecypcos,
JAOIOJTHUTEJIbHOU JIUTEPATYPbI

Ocnosnvie UCMOYHUKU:

1.Ytxkun H.M. Metamnyprust iBeTHbIX MeTauioB. — M.: MeTamtyprusi.
1985. —437 c.

2.YT1kun H.U. 1{BeTHas metamnyprus (TEXHOJIOTUSL OTpaciu). — M.:
Meramnyprus. 1990. —434c.

3.MeTouueckue yKa3aHus 1Jis BHIMOJHEHUS MPAKTUYECKUX padoT Mo
JUACHUIUIANHE «MeTamyprusi UBETHBIX METAILIOB» [ cienuaibHOCTH No 1102
Meramnyprus IBETHbIX METAJIIIOB

4.MGTOIIHII€CKI/IG YKa3aHuA 1JI BbITIOJTHCHU A J'Ia60paTOpHI>IX pa60T 110
JUCIUITIIMHC ((MeTaJ'IHprI/IH OBCTHBIX MCTAJJIIOB» OJIA CIICHHAJIBHOCTH Ne 1102
MeTaJIJIprI/IH OBCTHBIX MCTAJJIOB

5. cm@c-metal.ru
ﬂOﬂOﬂHumeJleble.'

1. Beperosckuii B.W., KuctsikoBckuii b.b. Metamtyprus meau u
Hukend.-M.: Meraiutyprus, 1982. -352 c.

2. BantokoB A.B., Ytkun H.W. KommekcHas nepepaboTka METHOTO U
HUKEIEBOTO ChIpbsl. —M.: Metamutyprus, 1988. —413c.

3. 3enukman A.H. Mertamnyprus TyromiaBkuxX peIknuX METALIOB. —M:
Meramnyprus, 1986, -440c.

4.Iuspun I'.H. MeTamtyprus cBuHIa ¥ uHKa, -M.: MeTtamnyprus,
1982. -352c.

5. Macasuuukuit M.H., Yyraes JI.B., bop6at B.®. u np. Meramnyprus
OJlaropoIHBIX MeTauioB, —M:,. Metamyprus, 1986, -432c.

6. XynsaxoB N.@.. [lopomkesuyu A.I1., Kapenos C.B. Meramnyprus
BTOPUYHBIX TSDKEINBIX MeTauioB. —M.: Metaiutyprus, 1987. —528c.

7. XynaxoB N.®., lopomkeBny A.IL., Knsiia C.O. u np. TexHomorus
BTOPUYHBIX LIBETHBIX MeTaIOB. —M.: Mertamnyprus, 1985. —276c¢.

8. Kypnans! «L{BeTHbIE MeTamby U «MeTtamsl EBpazum».
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BuneoduabMsr:
Oo6oraiieHre MEIHBIX PY/I.

Pa3zpaboTka pocchinieli ¢ TOMOIIBIO Jpar.

Pa3zpaboTka MecTOpOKIeHUI MTOA3EMHBIM CITIOCOOOM.
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4. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHUSI YYEBHOU
JAUCHUIIJIMHBI

KoHTpoib H oOleHKa pe3yabTaTOB OCBOCHHUS  y4e€OHOW  JAUCIMILTAHBI
OCYILECTBISIETCS  MPENOAABATEIEM B IPOLIECCE NPOBEACHUSA IPAKTUYECKUX
3aHATHI M JTA0OpaTOPHBIX padOT, TECTUPOBAHMUS, a TAKXKE BBINOJHEHUSA

06y‘-IaIOIHI/IMI/IC$I HHAUBUYaAJIbHBIX SaHaHHﬁ, IIPOCKTOB, HCCHCI{OB&HHﬁ.

Pe3yabTarsl 00y4yeHus OK
@opMBbI U METO/IbI KOHTPOJISA M OLIEHKH
(ocBOEHHBIE yMeHMS, K
pe3yJbTaTOB 00yUYeHHUs
YCBOCHHBIC 3HAHUS)
3HATh.
= OCHOBHBIE CIIOCOGEI Omuemvl no camocmosmenbHbim pabomam
) MNe 1,2,5,7,9,10,11
oborarnieHus; OK.1
- TEXHOJIOI'HIO Omuemul no npakmuueckum pabomam Ne OK.2
pOM3BOACTBA, ycrpoiictBo | 1,2,3,4,5 OK.3
MIPUHIUIT PaOOTHI OK 4
Onpoc 6 ¢hopme cobecedosanus no OK5
IIPUMEHSIEMOTO
NPeONOHCEHHBIM 8ONPOCAM NO memam 2.1, OK 6
obopyzoBaHus B 2.2,2.3,24,3 OK.7
MIPOU3BOJICTBE MEIU, HUKEIIS OK.8
,CBHIHIIA, IMHKA, 30JI0T4, Koumponwhwiii cpez Ne 1,2 3uanuii 6 popme | OK.9
) MexHUYecKo20 OUKManma [IK.3.1
MosnbieHa, Boiab(hpama;
I1K.3.2.
I1K.3.3

yMeThb
- JIeNaTh TEXHOJIOTHYECKUE
pacyeTsl

Hmoeoswiti koumpons 8 hopme
mecmupo6arus
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