Horywen GPIRCTEPETISTRYIEIR 1 BRIGILIETO OBPA3OBAHMS POCCHUICKOII OEEPALIMN

NHbopmauus 0 BAdAeNbLE:

®W1O: Ucaes Uropb MaromepoBuy

[lomxkHocTb: MpopekTop no 6e30nacHOCTM U 06LwMM BONpOCaMm
[Nara nonmcanms: 28 efiepavibAde rocylapcTBeHHOe aBTOHOMHOE 00pa30BaTe/IbHOE YUpeKIeHHe
YHUKanbHbIA NPOrpamMMHbIA KNtou: BBICIIEr0 00pa3oBaHus

d7a26b%e8cal > fiaiifbria i fbli HC e n0BaTE b CKMIl TeXHOTOrHYecKHii yanBepenTer «MUCHC»

PaGouas mporpamMmma TUCIUTUIMHBI (MOTYJIS )

MeTa.meprmI THKEJIbIX IBETHBIX ME€TAJIJIOB

3akpernuieHa 3a HopasielieHHeM Kagenpa nBeTHBIX METAIIIOB U 30J10Ta

Hamnpasnenue noarotroBku 22.03.02 METAJLJIYPTUA

Ipoduns

Dopma o0yueHus o4Hast

OO0mast TpyI0EMKOCTh 10 3ET

YacoB 1o yaeOHOMY IJIaHy 360 @DopMBI KOHTPOJIS B CEMECTpax:
B TOM YHUCJIE! 9K3aMeH 7

ayJAUTOPHBIC 3aHATH 136

CaMOCTOsITeNIbHAS paboTa 152

4acoB Ha KOHTPOJIb 72

Pacnpe)le.ﬂe}me YacoB JUMCHHUIIMHBI 110 ceMecCTpaM

CemecTtp
(<Kypc>.<Cemectp Ha 7 (4.1)
Kypee>) Hroro
Henens 18
Bun 3ansaruit i | PO | VI PII

Jlexuuu 68 |68 |68 [68
JlabopaTopHbie 34 (34 |34 |34
IIpakTuyeckue 34 (34 |34 (34
Uroro ayx. 136 | 136 | 136 | 136
Konrakrhas pabora 136 | 136 | 136 | 136
Cam. pabota 152 | 152 | 152 | 152
Yacel Ha KOHTPOJIb 72 172 |72 |72
Htoro 360 360 | 360 | 360




[Iporpammy coctaBui(n):

Kk.m.n., cm.npen., boicmpoe Cepzeii Barenmunoguy

Pabouas mporpamma
MeTaJyprust TS2KeJIbIX IBETHBIX MeTa/IJIOB

Pazpabotana B coorBerctuu ¢ OC BO:

CaMOCTOSITETFHO YCTaHABIMBAEMbIH 00pa30BaTeIbHBIN CTaHAAPT BEICIIEro 00pa3oBaHus - 6akanaBpuat denepansHoe
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YUPEKICHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTeIbCKUN
TexHonoruueckuid yausepcuter « MUCuCy» no Hanpasienuro noarotosku 22.03.02 METAJIJITYPI'UA (mipukas ot 02.04.2021 1. Ne
119 0.8.)

CocrapiieHa Ha OCHOBaHHWHY y4eOHOTO TUIaHA!
22.03.02 METAJIJIYPI'HS, 22.03.02-BMT-22.plx , yrBepkaeHHoro Y4uenbiM coBetoM ®I'AOY BO HUTY "MUCuC" B cocraBe
cootBercTByromeii OITIOII BO 22.09.2022, npoTtokon Ne 8-22

VYrBepxaena B coctase OIIOII BO:

22.03.02 METAJUUIYPI'US, , yrBepskaenHoi Yuenbim copetoM @TAOY BO HUTY "MUCuC" 22.09.2022, npotokon Ne 8-22

Pabouast mporpamma omoOpeHa Ha 3aceaHUN
Kadenpa nBeTHBIX MeTAJVIOB H 30JI0Ta

[Tporokon ot 22.06.2021 r., Ne19

PykoBonurens nonpasaenenus Tapacos B.I1.



1. HEJIX OCBOEHUA

1.1

HG.HI) OCBOCHMUS NUCHUIIIINHBI - (I)OpMI/IPOBaHI/Ie y o6yqalomerocs1 KOMHeTeHLlI/II\/‘I B 00J1aCTH OCHOBHBIX TEXHOJIOTHYECKUX
MIPOLIECCOB MTPOM3BOJCTBA MEIY, HUKEIIS, CBUHIIA U [IMHKA Ha OCHOBE aHau3a (PU3MKO-XUMHUYECKHUX MPEBpAILCHUH,
MIPOTEKAOLINX B METAJUTYPIHYECKUX arperarax, ¢ yaeToOM KOMIUICKCHOCTH U3BJICUCHUS] KOMIIOHCHTOB CHIPBSI U OXPaHBI
OKpY>KaroIlel cpeapl

2. MECTO B CTPYKTYPE OBPA30BATEJIBHOI ITPOI'PAMMBbI

Brnox OIT: b1.B.1B.04

2.1 TpeGoBanus K l'[peI[Ba]Pl/lTe.]'I])HOﬁ MOATOTOBKE 00y4aI01Ierocs:
2.1.1 |IIpou3sBoACTBEHHAs NPAaKTUKA
2.1.2 | PeunukiauHr MeTauioB
2.1.3 | CeipneBast u sHepreTudeckas 6e30MacHOCTb MPEAPUATHI
2.1.4 |IIpou3BoACTBEHHAs IPAKTUKA
2.1.5 |IIpou3sBoACTBEHHAs IPAKTUKA
2.1.6  |IIpousBoACTBEHHAs IPAKTUKA
2.1.7 |IIpou3BoACTBEHHAs IPAKTUKA
2.1.8 |IIpousBoacTBEHHAs IPAKTHKA
2.1.9 |IIpousBoAcTBEHHAs IPAKTHKA
2.1.10 |IIpon3BOACTBO AIFOMUHUS U MarHus
2.1.11 |IIpou3BoAacTBO CTadM B KOHBEpPTEpaxX
2.1.12 |IIpoueccs u o6opynoBanue ajst GOPMOBAHUS U CIICKAHHS METAJUIMYECKHUX MTOPOIIKOB
2.1.13 | PecypcocbepexeHue u 3KOIOTHsI COBPEMEHHBIX IMPOLECCOB 00pabOTKH METANIOB AaBICHUEM
2.1.14 | Teopust TepMudecKoil 00pabOTKH METAJIIOB U OCHOBBI SKCIIEPUMEHTA
2.1.15 | TexHomnorusi TMTEHHOTO MPOU3BOICTBA
2.1.16 |Mertonsl HCCIEROBAHHS CBOICTB METAJJIOB U CIIJIABOB
2.1.17 | OcHOBBI IHPO- ¥ THAPOMETALTYPTUUECKOT0 IIPOU3BOJICTBA
2.1.18 | OcHOBBI TEOPUM JTUTEHHBIX IPOLIECCOB
2.1.19 |TIpouecchl u 000pynOBaHUE IS TIOTYUSHHS METAUTHIECKUX TIOPOIIKOB
2.1.20 | TepmoauHamMuKa M KHHETUKA METAJLUTyprUYECKUX MPOIECCOB
2.1.21 | TexHoIOTHYECKHE MTPOIECCHI TUTACTHIECKOI 00pabOTKM METaIOB H CILIABOB
2.2 JAucuunianubl (MOIY/IH) U MPAKTHKHU, VIS KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAY/Is) HEOOX0AUMO KaK
npelecTByolIee:
2.2.1 |WudopMannoHHbIE TEXHOIOTHHN YIPaBICHHUS METAIUTyprHUECKUMU MICYaMH
2.2.2 |IloaroToBka K Impoleaype 3alUThI U 3allUTa BBITYCKHON KBAIU(QUKAIHOHHON paboThI
2.2.3 |IIpenauniaoMHas MpaKkTHKa
2.2.4 | Xumus OKpyxarouien cpeipl
2.2.5 |Merannyprus 6JaropoJHbIX METaJIOB
2.2.6 |Merannyprus peaKo3eMelbHbIX U paAHOaKTUBHBIX METAJIOB
2.2.7 |Merponorus, CTaHAAPTU3ALUSL U METOABI KOHTPOJISI U aHAJIM3a BELIECTB
2.2.8 | OCHOBBI IPOMBIIUIEHHOTO IW3aliHa U IOBETMPHOTO Jena
2.2.9 |IoaroroBka K Mpoueaype 3alIUThl U 3aIIUTa BBITYCKHON KBaTH(UKAIMOHHOI paboThI
2.2.10 |IlomroToBka K IpoOIEIype 3aIIUTHI U 3aIIUTa BEITYCKHOW KBATM(HUKAIIHOHHON paboTHI
2.2.11 |IloaroToBka K IpoIeIype 3aIIUTHI 1 3alIUTa BEITYCKHOW KBATM(HUKAIIMOHHON pabOoTHI
2.2.12 |IloaroToBKa K IpoIeype 3aIIUTHI 1 3alIUTa BEITYCKHOW KBATM(HUKAIIHIOHHON paboTHI
2.2.13 |IloaroToBKa K IpoIeype 3aIIUTHI 1 3alIUTa BEITYCKHOW KBATM(HUKAIIMOHHON pabOTHI
2.2.14 |IloaroToBKa K IpoOIeIype 3aIIUTHI 1 3alIUTa BEITYCKHOW KBATM(QHUKAIIMOHHON paboTHI
2.2.15 |IlpenaumioMHas IpaKTUKa
2.2.16 |IlpennuniomMHas IpakTUKa
2.2.17 |llpeanuruioMHasi IpaKTHKa
2.2.18 |IlpeanuruioMHasi IpaKTHKA
2.2.19 |llpeanurioMHasi IpaKTHKA
2.2.20 |IlpeaauruioMHasi IpaKTHKA
2.2.21 |IIpoexTHpoBaHHE HOBBIX H PEKOHCTPYKIMS AHCTBYIOIMX TUTEHHBIX LIEXOB




2.2.22 |IIpou3BOACTBO OTIUBOK U3 CTATH H Iyr'yHA

2.2.23 | IIpousBoacTBO (HheppOCIIaBOB

2.2.24 | Pa3nuBKa CTanM U CHELRICKTPOMETAIIIYPrust

2.2.25 | TexHONOTHYECKHE JIMHUHU U CHCTEMBI aBToMatu3armu B OM]]

2.2.26 |TexHonorus NOPOLIKOBBIX MAaTEPUAIOB U U3EIHH

2.2.27 | TexHonOrus TBEPABIX CILJIABOB

2.2.28 |ludpoBoe mogenupoBanue mporeccoB U nHCTpyMeHTa OM]]

3. PE3YJIbTATBI OBYUYEHUMS IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSAMUA

ITK-4: CnocobeH ocyiecTBJISTh U KOPPEKTHPOBATH TeXHOJIOTHYECKHe MPOIecChl B METAJLTYPIrHH U MAaTepHAI000pa6oTKe

3HaTb:

ITK-4-31 IIpupoxy 1 OCHOBHEIC 3aKOHOMEPHOCTH MTPOTEKaHNS XUMUYECKUX 1 (PU3NKO-XUMHIECKUX PEaKINi, OCYIIECTBISICMBIX B
Iporeccax B METALTYPTUUECKOH U MeTamIoo0pabaTheIBatommei 001acTsAX; IPUHIUIEI PAOOTHI, KOHCTPYKIIUH, XapaKTePUCTUKH
OCHOBHBIX TUIIOB 000pYI0OBaHHs 3TUX OTpaciel.

ITK-3: Cnocoben pa3padaTbIBaTh NPENJI0KEHHUs 110 BHEAPEHUIO B TPOU3BO/ACTBO HOBOW TeXHHKH W TEXHOJIOTHii

3HaTb:

ITK-3-31 npaBmita opopMIireHHs 3asiBOK Ha 0OBEKTHI IIPOMBIIILICHHOW COOCTBEHHOCTH (M300pETeHNS, TIOJIe3HBIE MOIEIH,
MPOMBIIIIEHHBIE 00pas3IIbl U JIp.); OCHOBBI aBTOPCKOTO M CMEXHBIX ITPaB; IIOHATHE U COAEPKAHUE aBTOPCKOTO JIOTOBOPA M €T0 BHIBL.

IIK-1: Cnioco6eH BHIOMPATh METObI HCCIeI0BAHUS, INIAHMPOBATH U MPOBOIMTH HEO0OX0AUMbIE IKCIIEPUMEHTHI,
HHTEPNPETHPOBATH Pe3YJIbTATHI U 1€J1aTh BHIBOAbI B 00J1aCTH MPOLECCOB TEXHOJOTHH MAaTepHAJIOB

3HarTb:

T1K-1-31 MeToap! HCClIENOBaHUS

IK-4: Cnocooen OCYHIECTBJIATH U KOPPEKTUPOBATH TEXHOJOTHYECKHE NMPOLUECCHI B METAJLIYPIUHA U MaTepuaﬂooﬁpaﬁoTKe

YMeTh:

[TK-4-Y'1 BBINOIHATD TEXHOIOINYECKUE PACUEThl; PACCUUTHIBATH KOJIMYECTBO SMHUI 000PYyI0BaHHUS, JOCTATOUHOE IS
BBINOJIHEHUS JAaHHOU TEXHOJIOTHUECKON 3a1a4l; ONPEEIiTh OCHOBHBIE pa3Mephl U XapaKTEPUCTUKU OCHOBHOTO U
BCIIOMOTATENBEHOT0 000PYIOBaHMUS.

IIK-3: Cnocoben paspadaTbiBaTh NPEAJI0KEHUS 110 BHEAPEHHUIO B IIPOU3BOACTBO HOBOM TEXHHUKH M TEXHOJIOTHil

YMmerb:

ITK-3-Y1 npakTH4ecKH UCIOIb30BATh OJIyYCHHbIE 3HAHUS B c(hepe CO3aHus U 3alliUThl HHTEIUIEKTYaIbHOH COOCTBEHHOCTH,
oopMmIIeHNS 3aIBOYHON JOKYMEHTAIIMN HA H300pETECHS, TT0JIe3HbIe MOJIEITH, IIPOMBIIIIEHHEIE 00pa3Ibl, IPorpaMmsl st OBM u
6a3bI JAHHBIX K HUM, a TaK)Ke Ha JPYTHUe 0OBEKTHI IPOMBIIIICHHONH COOCTBEHHOCTH.

IK-1: Cnioco0eH BHIOMPATh MeTObI HCCIeI0BAHUS, IVIAHMPOBATH U MPOBOAMTH HEOOX0AUMbIE IKCIIEPUMEHTHI,
HHTEPIPETHPOBATH Pe3YJIbTATHI U 1€J1aTh BHIBOAbI B 00J1aCTH MPOLECCOB TEXHOJOTHH MAaTepHAJIOB

YMmerb:

TTK-1-Y1 BBIOMpaTh METOBI HCCIIEOBAHMUS; TUIAHUPOBAThH U MIPOBOJUTH HEOOXOAMMBIE IKCIIEPUMEHTHI; HHTEPIIPETUPOBATh
PE3YNIBTATHI U A€NATh BHIBOJIBI

IK-4: Cnocooen OCYHIECTBJIATH U KOPPEKTUPOBATH TEXHOJOTHYECKHE NMPOLUECCHI B METAJLJIYPIUHA U MaTepuaﬂooﬁpaﬁoTKe

Baagers:

I1K-4-B1 3HaHusIMM OCHOBHBIX IPUHIIMIIOB PaLllMOHATIBHOIO UCIOIb30BAHMSI IPUPOIHBIX PECYPCOB U 3aLUTHI OKpYKarolleil cpeasl;
MpaBHJIAMH YIIPABICHAS W TIPOBEICHNS aHAIII3a TEXHOJIOTHIECKHX MTPOIIECCOB METALTYPTHYECKOTO TIPON3BOICTRA, SHAHUSIMHA
THUIIOB U XapaKTEePUCTUK 000PYAOBAHUS, BEIITYCKaeMOTO CEpPUITHO CHEUATU3UPOBAHHEIMHY 3aBOIaMH, YHUKAIIBHOTO 000PyIOBaHNUS,
CYILIECTBYIOLIECTO HA COBPEMEHHBIX OTCUECTBEHHBIX M 3apYOSKHBIX IPEIIPHATHSIX, HAIPABICHUH COBEPIICHCTBOBAHHS
KOHCTPYKIIMU M METOIOB PacdéTa METaJLTyprHYECKOT0 000PYTOBAHU

IIK-3: Cnioco6eH pa3padaThiBaTh NPeIJI0KeHUsI 0 BHEIPEHUIO B POU3BO/ICTBO HOBOM TEXHMKH M TEXHOJIOTHI

Baanernb:

[1K-3-B1 HaBBIKaMM IPAKTUYECKH UCIIOIH30BATh ITOyICHHBIC 3HAHUS B Chepe CO3MaHMS U 3aIIUTHl HHTEIUIEKTYaIbHON
COOCTBEHHOCTH, 0(hOpMIIEHUS 3asIBOYHOM JOKYMEHTAMK Ha U300pETEeHHs, IOJIE3HbIE MO, TPOMBIIIIIEHHBIE 00pas3LIbl,
KOMIIBIOTEPHBIE IIPOrpaMMbl 1 0a3bl JaHHBIX K HUM, & TaKKe Ha JIPYriue 00bEKThl IPOMBIIIIIEHHOH COOCTBEHHOCTH

IK-1: Cnocoden BLIOMPATH MeTOABI HCCIIETOBAHNUS, VIAHNPOBATH W MPOBOAMTHL HEOOX0ANMbIe IKCIIEPHMEHTHI,
HHTEPHPETHPOBATH Pe3yIbTATHI U IeIaTh BHIBOABI B 00/1aCTH MPOLECCOB TEXHOJOTHU MAaTEPHAJIOB

Baaaernb:

IIK-1-B1 nmpaBaMu U 00513aHHOCTSIMH B nepuon o6yl{ex-m;{; HaBBIKAMH CaMOCTOSITEIbHOM pa60TbI; HaBbIKaMM BCICHUA ITOHMCKa
HeO6XOI[I/IMI>IX 3HaHMI TT0 JIUTECPATYPHBIM U JIPYTUM UCTOYHHUKAM




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pazgen 1. Merajayprus
MeIu U HUKeJIst

1.1 BBoanas undopmarus. 7 2 IIK-1-31 IIK-4- | JI1.1 JI1.5
[IpuHIMITBI 1 METOJTBI 31 JI1.6J12.2
MOJIy4€HHsI MEIU Y HUKEJA U3 JI2.6 JI2.7
pynHOro coipbs /Jlex/ 3132

1.2 [IInxTOmoAroToBKa U 7 2 T1IK-1-31 I1K-4- JI1.5
crenraibHbIe 31 JI1.6J12.6
MOJATOTOBUTELHBIE J12.7
omepanuu /JIex/

1.3 TpanuuoHHbIE BUJIBI IIJIABOK 7 6 TIK-1-31 IIK-4- JI.1
MEIHBIX (M MEITHO- 31 JI1.5J12.2
HUKEJIEBBIX) CYIb(OUIHBIX J2.6
KOHIIEHTPaTOB Ha €
wreitn /JIex/

1.4 CoOBpEMEHHBIE METOIbI 7 6 TIK-1-31 I1K-4- JI1.1
IJIABKU Ha IITEHH MEAHBIX U 31 JI1.5J12.2
MEJTHO-HUKEIIEBBIX J12.7
KOHIIEHTpaTOB U pyx /JIex/ 2122

1.5 KonsepTupoBanue MeIHbIX 7 2 TIK-1-31 T1K-4- JI.1
LITEHHOB B TOPU30HTAIBHBIX 31 JI1.5J12.2
KoHBepTepax /JIex/ J2.6

€]

1.6 PadunupoBanue yepHOBOH 7 2 TIK-1-31 T1K-4- JI1.1

menu /JIex/ 31 JI1.5712.6
J2.9
€]

1.7 IepepaboTka OKMCIIEHHBIX 7 6 TIK-1-31 ITK-4- J1.1
HUKEJIEBBIX Py IJIABKOH Ha 31 JI1.6J12.1
ITeHH U peppoHuKens /JIex/ J2.6

€

1.8 Oco0eHHOCTH TITaBKH 7 4 TIK-1-31 IIK-4- J1.1
CyabGUIAHBIX MEITHO- 31 JI1.6J12.1
HUKEJIEBBIX PYA U J2.6
KOHLEHTPATOB U 2102
KOHBEPTHPOBAHUSI MEIHO-

HHKEJIEBBIX MITCHHOB /JIek/

1.9 Paznenenue menHo- 7 4 [TK-1-31 TIK-4- J.1
HUKeJeBOro (aifHmTeiHa, 31 JI1.6J12.1
nepepaboTKa 60raToro JI2.6 J12.8
MEIHOI0 U HUKEIEBOTO 2152
KOHIICHTPATOB. DJIEKTPOIH3 H
nkens /Jlex/

1.10 | TexHomoruueckue pacyeTsl B 7 10 [K-1-B1 MK-3 JI1.1 J11.5 P3
METAJIITyPTUU MEJIU U HUKEJIS. -V11IK-4-Y1 JI1.6J12.1
Konrpomnsnas pabora 1 /I1p/ J12.10 J12.12

313233

1.11 | Jomamnee 3ananue 1. Pacuer 7 36 [K-1-B1 IIK-4 JI1.1 JI1.5
TEXHOJOTHYECKUX -31 [IK-4-V1 JI1.6J12.1
rapaMmeTpoB Ipoliecca JI2.10 JI12.12
TUTABKH CYITB(MHTHOTO CHIPBS 012233
3aganHoro cocrasa /Cp/

1.12 | CtpykTypbl 7 7 [K-1-V1T1IK-3 | JIL.1 JI1.5 P4
TEXHOJIOTMYECKUX CXEM, -V11IK-4-VY1 JI1.6J12.1
IIPUHIUIBI COCTABJICHUS U J12.2 JI12.6
aHaJIu3 COOTBETCTBUSA 23
COBpPEMEHHBIM TPeOOBaAHUSIM.

Konrponbnas padora 2 /TIp/




1.13  |IloaroToBKa K 1a00OpaTOPHBIM 40 IIK-1-B1 IIK-4 JI1.1J12.6
paboTtam, KOHTPOJIbHBIM -31 JI2.11 J12.12
paboTaM, MPaKTHIECKUM 213253
3aHATHSIM, K 3aIIUTe
nabopaTopHbIx padot. /Cp/
1.14 | CeippeBBIC MaTEpHAIHI, 2 IIK-1-B1 IIK-4 JI1.1 P7
MOJYIPOIYKThI ¥ IPOIYKThI -31 [IK-4-V1 JI1.5J12.10
MEHOTO ¥ HUKEIIEBOTO JI2.11 J12.12
npou3BoAcTB /J1ab/ 21
1.15 | OxucnuTenbHbIi 00KUr 2 TIK-1-31 TIK-1- JI.1 P8
CyNb()UIHOTO METHOTO Y1 IIK-1-Bl1 JI1.5J12.2
KoHIeHTpaTa /J1ab/ TK-4-31 J12.6 J12.11
€
1.16 IInaBka MexHOrO 4 T1IK-1-31 IIK-1- JI1.1 P9
KOHIIEHTpaTa Ha mTeiH /J1ao/ V1 IIK-1-B1 JI1.5J12.1
IK-4-31 J12.6 J12.11
€]
1.17 | YmpaBneHue neusro 2 [K-1-31 IIK-1- J1.1 P10
BanrokoBa B JUHAMHYECKOM V1 IIK-1-B1 JI1.5J12.6
pexume (paboTa Ha IK-4-31 JI2.7 J12.11
TpeHaxepe) /J1ab/ 21
1.18 | KoHBepTHpOBaHHE METHOTO 4 [K-1-31 IIK-1- J1.1 P11
mreiiHa (padora Ha V1 IIK-1-B1 JI1.5J12.2
TpeHaxepe) /J1ab/ I1K-4-31 J12.6 J12.11
€]
1.19 | DnexTponuTHdeckoe 3 [K-1-31 TIK-1- J1.1 P12
paduHupoBaHue Meau /J1ab/ V1IIK-1-B1 JI1.5J12.6
I1K-4-31 JI2.11 J12.12
€]
Pazgen 2. Merajinyprus
CBHHIIA W IITHKA
2.1 Brognas nadopmarus. 2 TIK-1-31 TIK-4- | JI1.2 JI1.3
[IpuHIMIIBI 1 METOIBI 31 JI1.4J12.3
[OJIy4€HMs] CBUHLIA U LIUHKA JI2.5 J12.6
U3 PYOHOTO ChIpbs. /Jlex/ 21
2.2 TpaguunonHas cxema 6 T1IK-1-31 IIK-3- JI1.2 JI1.3
nepepaboOTKU CBUHIIOBBIX 31 [IK-4-31 JI1.4J12.3
Cynb()UIHBIX KOHIIEHTPATOB: JI2.5 J12.6
arJgoMepupyomuil 00xur - €]
BOCCTaHOBUTENbHAS IIAXTHAS
miaBka /Jlex/
23 [psimble (aBTOTEHHBIC) 8 IK-1-31 IIK-3- J1.2
croco0bI epepaboTKu 31 IIK-4-31 JI1.3J12.3
CBHHIIOBBIX KOHIIGHTPATOB Ha J12.5 J12.6
YEpPHOBOW CBUHEII. 21
Teopernueckue OCHOBBI
ABTOTCHHBIX
nporeccos. /JIex/
2.4 [Ipsimbie (aBTOTEHHBIE) 4 ITK-1-31 TIK-3- JI1.2
crocoObI IepepadboTKu 31 [K-4-31 JI1.3712.2
CBHMHLIOBBIX KOHIIEHTPATOB Ha J12.3 J12.5
YEPHOBOW CBUHEII. 21
Teopernueckue OCHOBBI
aBTOTCHHBIX
npoueccos. /JIex/
2.5 TexHOJIOrHYECKUE pacueThl 9 IIK-1-B1 TIK-3 J1.2 KM3 P5
110 METAJLUTYPIyH CBUHIIA. -V1IIK-4-VY1 JI1.3J12.1
Konrponbnas padora 3 /TIp/ TIK-4-B1 JI2.8 J12.10
3133
2.6 TeXHOJIOrHYECKUE CXEMBI 2 TIK-1-31 TIK-3- J1.3
MOJTYYEHHsI LIMHKA U3 31 [IK-4-31 JI1.4J12.5
Cynb(hHUIHBIX KOHIIEHTPATOB J2.6
MUPOMETAIIIYPITUYECKUM 1 €]

THIAPOMETAILTYPTHUECKUM
criocodamu /JIex/




2.7 OKHUCTUTENBHBIN 00KHUT 7 2 TIK-1-31 TIK-3- J1.3
LIMHKOBBIX KOHIICHTPATOB B 31 [IK-4-31 JI1.4J12.5
Upo- U J2.6
THIPOMETAILTYPTHUECKOH €
cxemax /Jlex/
2.8 [TpoMeIiIeHHBIE CTTOCOOBI 7 4 TIK-1-31 T1K-4- J1.3
MIOJIy4€HHsI YEPHOBOT'O LIUHKA 31 JI1.4J12.5
muctumnsaimen /Jlex/ JI12.6 JI2.8
31
2.9 I'mapometamnyprudeckas 7 4 TIK-1-31 IIK-4- J1.3
nepepaboTKa 000KIKESHHBIX 31 JI1.4J12.5
IIMHKOBBIX J12.6
KOoHIIeHTpaToB /JIex/ 21
2.10 |Ilepepabotka 7 2 TIK-1-31 IIK-3- J1.3
MIPOMITPO/IYKTOB IIMHKOBOT'O 31 [1K-4-31 JI1.4J12.5
nponsBojcTBa /JIex/ J12.6 J12.8
€]
2.11 | TexHOIOTHMYECKHE pPaCUETHI 7 8 MK-1-¥1 IIK-3 J1.3 KM4 P6
10 METaJUTypTUX IIUHKA. -B1 IIK-4-V1 JI1.4J12.1
Konrpomnsnas pabora 4 /TIp/ [1K-4-B1 JI2.5 J12.8
3133
2.12 | CeIpbeBble MaTepHabl, 7 2 [1K-4-31 IIK-4- J1.3 P13
MOJIYIIPOYKTHI U MTPOIYKTOB V1 IIK-4-B1 JI1.4J12.3
CBHHIIOBOTO U IUHKOBOT'O JI2.4 J12.5
npou3BoACTB /J1a6/ e]
2.13 | BoccraHoBuTenbHas MJIaBKa 7 3 [IK-1-Y1 IIK-1 J1.3 P14
000K KEHHBIX CBUHIIOBBIX -B1 I1K-4-Y1 JI1.4J12.3
KOHIIeHTpaToB /J1ad/ [1K-4-B1 J12.4J12.5
€]
2.14 PeaknmonHas miaBka 7 2 TIK-1-VY1 IIK-1 JI1.3 P15
00raToro CBUHI[OBOT'O -B1 [1K-4-V1 JI11.4J12.3
KOHIIeHTpaTa /J1a6/ IK-4-B1 J12.4 J12.5
2122
2.15 OOXUT TTHKOBBIX 7 2 [IK-1-Y1 IIK-1 J1.3 P16
KOHIIeHTpaToB /J1ab/ -B1 I1K-4-Y1 JI1.4J12.3
[1K-4-B1 J12.4 J12.5
2122
2.16 | BeiuenaunBanue 7 4 IIK-1-Y1 IIK-1 J1.3 P17
000%CKEHHOTO IHHKOBOTO -B1 I1K-4-Y1 J11.4712.4
KoHIIeHTpaTa /J1ab/ IK-4-B1 JI2.5 J12.6
2192
2.17 | OnexkTporuTH4ecKoe 7 4 IIK-1-Y1 IIK-1 J1.3 P18
OCa)KJEeHUE IIMHKA U3 -B1 I[IK-4-VY1 J11.4J12.4
CEPHOKHCIIBIX [1IK-4-B1 JI2.5 J12.6
pactBopoB /J1a6/ 2192
2.18 | JlomammHee 3aganue 2. Pacuer 7 38 IIK-1-B1 IIK-3 JI1.2 P2
TEXHOJIOTHYECKUX -Y1I1IK-4-V1 JI1.3J12.1
napaMeTpoB arjioMepainuu 1 [IK-4-B1 JI2.3 J12.8
BOCCTaHOBUTEIBHOMN 2102233
[IaXTHOM TUTABKH CBUHIIOBOTO
arnomepata /Cp/
2.19 |IloaroroBka k 1a00paTOPHBIM 7 20 | OK-1-31 1IK-1- | JI1.2 JI1.3
paboTtam, KOHTPOJIBHBIM V1 IIK-3-31 JI1.4J12.3
paboTaM, MPaKTHIECKAM I1K-4-31 J12.4 J12.5
sarsTusaM. /Cp/ J12.10
313233
2.20 |IloaroroBka K 3K3aMeHY 1O 7 18 MMK-1-31 I[IK-3- | JI1.1 JI1.2 KMS5
Kkypcy /Cp/ 31 IK-4-31 JI1.3 J11.4
[IK-4-V1 J1.5
JI1.6J12.2
J12.5 J12.6
J12.7J712.9
2122

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB




5.1. KoutpoJibHble MeponpusTHs (KOHTPOJIbHASA pabdoTa, TecT, KOJLUIOKBHYM, 3K3aMeH H T.II), BOIIPOCHI /15
€aMOCTOAITEJIbHON MOATOTOBKH

IIpoBepsiembie
Kon Konrpomsroe WHIUKATOPBI Bonpocs! 11 noAroToBKU
KM MEpPOIPUATHE A bl P A A
KOMIICTEHIIN I
KM1 Konrponbnas MK-1-31;I1K-3- IIpumMep BapuaHTa BONPOCOB KOHTPOJIBHOM paboThI 1:
pabora 1 31;I1K-4-31;I1K-4-

V1

1. Pacnionoxute mpoleccs! B MOpAJKE BO3pACTaHUSA KOHLIEHTPALlUU
MeJH B TIOJTy9aeMOM TIPOAYKTE.

2. JIns CHUOKEHUs! TeMIIepaTyphl POLecca OKUCIUTEFHOTO 00KUra
1esiecoo0pasHo:

1) CHU3HUTH KONUYECTBO MOAABAEMOT0 BO3AyXa

2) pa30aBUTh KOHLIEHTpAT (IrocaMu

3) UCIoJIb30BaTh BOJOOXIAXKAAEMbIE FTIEMEHTHI

4) yBEIHYIHUTH PACXOJ IIHXTHI

5) pa36aBUTh KOHLIEHTPAT 0OOPOTHBIMHU IMBUIAMH 00KUTA HITH OTAPKOM
3. CMmech mupHTa U XajabKo3uHa HarpeBaercs o Temreparypsl 1300 °C.
Macca cepsl B tupute coctaBisteT 50 % obmielt cepsl B cMecH, Macca
cepsl B xanbko3uHe — 50 % o0mielt cepsl B cMecu. CTeneHb
Jecynb(hypU3aluy IPU HarpeBe CMECH CYNb(GHIOB COCTABHT ... %

4. B xakoM cirygae OyzeT IpOUCXOIHUTh OBICTpEee MPOLECC OTCTAaNBaHHS
mireiiHa?

1) mIoTHOCTSH TIaka — 3,5 r/cM3, IIIOTHOCTH IITeHHA — 5,5 T/cM3

2) IIoTHOCTH 1utaka — 3,0 r/cM3, MIOTHOCTH 1TeiHa — 4,5 r/cM3

3) utotHOCTSH 1LTaka — 3,0 r/cM3, IIOTHOCTH TTeiHa — 5,5 T/cM3

4) IIOTHOCTH TIIaKa — 2,5 r/cM3, MIIOTHOCTH mTeiHa — 4,5 r/cm3

5. YnenbHasi NPOU3BOJUTENBHOCTD OTPaXKaTEIbHBIX I€YEH COCTaBIIAET
.... T/M2[] cyTKH

1) 50-100

2) 3-8

3) 1-3

4) 500 - 1000

5)10-15

6. OcHOBHOE(bIE) MPEUMYIIECTBO(BA) IIEKTPOIIABKH MEPEL
OTpaXkaTeJIbHON IIABKOMU:

1. MeHbIIIE 00BEM TOIIOYHBIX Ta30B

2. mpo1ne KOHCTPYKITHS IeIH

3. MOXKHO peryJupoBaTh COCTaB IITEHHA

4. MOKHO IUIaBUTh LIMXTY € TYTOIUIABKOM MyCTON OPOAOH

5. OJIy4JaroTCs MUTAKK C COACpKaHWEM MEH B IIATh Pa3 MEHBIIE, YeM
IIpU OTpaXkaTeJIbHON IIaBKe

. Ha pucyHke npezcrapiena cxema:

. TIEYH B3BEHICHHOM TUIaBKH (HpUpMBI OyTOKYMITY

. KOHBepTepa

. PYIHOTEpMHUYECKOHN MU

. ieun BanrokoBa

. IIaXTHOU Te4n

. OTpa)kaTeJIbHOU Ie4n

. Ha MeznernnaBuibHOM 3aB0Jie KOHBEPTEPHBIE IUIAKU ObLIN BBIBEJICHbI
Ha CaMOCTOSTEIBHYIO ITepepaboTKy M HE CTaJIH ITOCTYNATh B
oTpaxkaTenbHbIE ITeud. Kakue M3MeHeHNs B MOKa3aTeNsX MIaBKU 3TO
MOJKET BBI3BAThH?

9. Kak n3MeHHUTCS BSI3KOCTD ¥ IUTOTHOCTD IILTAKa IPH YBEITHICHIH
cozepkaHus KpemHesema ¢ 25 1o 32 %?

1) BA3KOCTD 1IJIaKa U TIIOTHOCTh YBEIMYATCS;

2) BA3KOCTb IIJJaKa U INIOTHOCTh YMEHBILATCS;

3) BSI3KOCTB IITAKa YMEHBIINTCS, INIOTHOCTH YBEITMYATCS;

4) BSI3KOCTB IITAKA YBEIUIUTCS, IIIOTHOCTh YMEHBIIUTCS.

10. Kakue ocHOBHBIE COEIMHEHUS BXOIAT B COCTaB IITEHA?

0NN A W=
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KonrponbHas
pabota 2

TIK-1-31;1TK-3-
31;TIK-4-V 1;[TK-4-
31

IIpumep BapuaHTa BOIIPOCOB KOHTPOIBHOM PabOTHI 2:

1. B uepHOBOI1 Mey, TOCTymaromIeii Ha OTHEBOE paHHIPOBAHKE, B
3HAYUTENbHBIX KOHI[CHTPANAX IPHCYTCTBYIOT MBIIIBSK U CypsMa. B
KaKHX cIydasx OyleT mpouCcXoauTh Oosiee 3G (GEKTUBHOE yaaJeHUe dTHX
npuMecel U3 4epHOBOM Meu?

1) IIpu yepemoBaHUM IPOIIECCOB OKHMCIECHHUS M BOCCTAHOBIICHHS C
MEepPeBOJIOM MBIITbAKA U CypbMbI B okcusl (IIT), ob6magaromnye BEICOKOI
YIPYrocThIO Napa B YCIOBUSIX BEICHHS MITaBKH.

2) IIpu BeneHUN CTaANU OKHMCICHHS MEIH C UCTIOIB30BAaHUEM B
KadecTBe (parocyromeil J0OaBKH KalbI[HUPYIOIICH COMBL.

3) Ilpu nobGaBke KBapLeBOro ¢uioca.

4) Ipu nodaBke ¢uttocos, coaepxkanmx Fe203.

5) [Ipn nobaBke M3BECTKOBOTO (hiroca

2. Ha xaKkoM NpUHINIE OCHOBAHO pa3jeleHue MpuMeceil Ipu OTHEBOM
paduHUpOBaHUM Meu?

1) Ha OCHOBE TEXHHUYECKOH KIaCCH()UKAIINH METAIIIOB

2) B 3aBUCHMOCTH OT IOJIOXKEHNS METAIJIOB B MJICKTPOXUMHIECKOM
PNy HanpsKEHUH

3) B 3aBUCHMOCTH OT CPOJICTBA METAJIIOB K KHCIOPOIY

4) B 3aBUCHMOCTH OT 3JIEKTPOIIPOBOIHOCTH MeTajlIa

5) HeT MPaBUIBHOTO OTBETA

3. DKoHOMHUECKas MIOTHOCTh TOKA MPH AIEKTPONIU3E METH ITO:

1) mIOTHOCTH TOKA, IIPH KOTOPOH OBICTpEe PacTBOPSIETCS AHO

2) MIOTHOCTH TOKA, IPU KOTOPOH OOJIBIIE M BRIIETICTCS HAa aHOJIE
3) IIIOTHOCTH TOKA, IIPU KOTOPOH BMECTe C MEIbIO OyJIEeT OcaXIaThCs Ha
KaTOJI€ 30J10TO

4) IIOTHOCTH TOKA, TIPH KOTOPOIi camasi Hu3Kas ce0ecTONMOCTb MEeIH
5) HeT IPaBUIBHOTO OTBETA

4. BeIXxon 1o TOKY 3TO:

1. KOIMYECTBO AIIEKTPOIHEPTHH, 3aTPAYCHHOI Ha MPOIIECC 3ICKTPOIIH3a
2. cuia TOKa B TIPOIIECCE HIEKTPOIIN3a

3. OTHOIIIEHUE MPAKTUIECKH BBIJEIUBILIEHCA MEAN MPU SIEKTPOIU3E K
TEOPETUYECKOMY KOJIMUECTBY

4. OTHOIIICHNE TEOPETUIECKOTO KOJIMYECTBA BRIACISIOMIEICS MEAN TIPH
3JIEKTPOIN3E K MPAKTHIECKOMY

5. Ot kakuX (pakTOPOB 3aBUCUT BEIMYNHA N1a/ICHUS HANPSDKEHHS Ha
BaHHE TP JIEKTPOIUTHIECKOM pahUHUPOBAHIH MEIH?

1. Ot cocraBa 1 TeMIEPATYPBI IEKTPOIUTA, MEKIIEKTPOIHOTO
PacCTOsHUSA, CKOPOCTU LUPKYIALUH IEKTPOIUTA, COCTOSHUS
TOKOMNOABOJSIIMX KOHTAKTOB, COCTaBa KaTOJHOIO METajila U KadyecTBa
TIOBEPXHOCTH 3JIEKTPOJIOB.

2. BennunHa najieHUs] HAPSDKEHKS HAa BAHHE CKJIA/IBIBACTCS U3
Pa3sHOCTH MOTEHIMANIOB aHO/A M KaTOAa, 3.1.C. KOHIIEHTPAI[HOHHOM
MOJISAPHU3AIHH, [1a/ICHAS HAIPSDKEHMS B QJIEKTPOIIUTE U B
TOKOIIOABOJSIIEN CHCTEME.

3. [Tagenue HanpspKEHUS HA BaHHE MPECTaBISIET cO00i cymmy
HaJIeHU HaMpsHKEHUs B 3JIEKTPOIIUTE U B TOKOMOABOSIIEN CUCTEME U
3.]1.C. KOHIIEHTPAI[HOHHOHN TOJISIPH3aINH.

4. OT reoMeTpUYECKHX Pa3MEpOB aHOJA U KaToj1a, KOHCTPYKIIUU
KaTOJAHBIX YIIEK U IITAHT, a TAKXKe OT TIIATEIbHOCTH U
CBOEBPEMEHHOCTH OOCIY>KHBAHHS BCEX IEKTPHUCCKUX KOHTAKTOB.

5. Ot cocTaBa 3/IEKTPOINTA, TEOMETPUIECKUX PA3MEPOB IEKTPOJIOB,
UX Macc, 3.7.C. KOHIEHTPAIIMOHHOHN MOISIPU3ALUH U HIEKTPUUECKOTO
COINPOTUBIIEHUS B TOKOIIOJBOAAIIEH CHCTEME: INIEKTPO-IITAHTa-IIHHA.
6. Kakue npouecchbl He HCIOIb3YKOTCS B TPaAULIUOHHON
TEXHOJIOTHYECKOH cXeMe IepepabOoTKU OKHCICHHOW HUKENeBOH Py bl Ha
OTHEBOM HUKEb

1) armomepanus

2) naBKa Ha IITEHH 3aKUCH HUKEIS

3) KOHBEPTHPOBAHHE ILTEHHOB

4) oxucIuTeNbHbIH 00kHT B eyax KC

5) cynbdar-XJI0pHPYIOIUI 00KUT

6) OKUCIHTENBHBIA OOXKHUT B TPYOUIATHIX HEIax

7) 27eKTpOayroBasi IIaBKa 3aKUCH HUKENs

7. V3BneyeHne HUKEIS B LENEBOH IPOIYKT IPH BOCCTAHOBUTEIHHO-
Cynb(GUINPYIOLIEH ITaBKe OKMCIEHHBIX HUKEIIEBBIX PYII COCTaBIISAET:

1) menee 50 %




2) oxono 50-55 %

3) okouo 65-80

4) ~93-95

5) oxoyo 98 %

8. XapaxTepHble peakluy, MPOTEKAOLIE P MAXTHON MIaBKe
OKHCIICHHBIX HUKEJIEBBIX Py (B Ka4ecTBe CyIb(HIU3aTOpa — IIUPUT):
1) Ni3S2 + 202 =3Ni + 2502

2) FeS2 =FeS + 2 S2

3) FeO + 2 S2 = FeS + SO2

4) 6NiO + 7/2 S2 =2Ni3S2 + 3S02

5) NiO + CO=Ni+ CO2

6) FeO + CO =Fe + CO2

7) SO2.+ CO=S2 + CO2

8) FeS+ 3/202 = FeO + SO2

9. Ilpu o6xure Ni-ro ¢aifHIITeiHAa NCIONB3YIOT ABYXCTaAUHHBIN
OKHCIIUTENBHBIN 00XKUT TOTOMY, 4TO

1) TexHOMOTHS 00KNTA “HAMEPTBO™ HE ITO3BOJISET IIPOBECTH €T0 B
nevyax KC B onHy cTaauio

2) npu nposeaenun odxura B KC B o1Hy cTaanio Marepuai 4pe3MepHo
neperpeBaeTcs

3) npu OJJHOCTaIUHHOM OOKHTe TONYyIHTCS YePHOBOH HUKEIB ¢ Oolee
BBICOKHM COJIeprKaHUeM IpuMeceit

4) nByxcTaguiHBIN 00U O0Jiee SKOHOMHUYCH

5) pu o6xwure Ni-ro (palHIITEHHA HCITOIB3YIOT OJHOCTAIHHHBIN
obxur B reax KC

10. Kakum o6pa3oM Ha mpakTHKe NPeA0TBpaIIaeTcs 3arps3HeHUe
KaTOJHOTO HUKEIS IPUCYTCTBYIOLIMMH B aHOJHOM METaJlIe
npumecsMu?

1. ITpoBeeHueM IiTyOOKONH XUMHUYECKOH OUYHCTKU BCEro 00bemMa
LHUPKYJIUPYIOIIETO B MIPOIIECCE IIEKTPOIIHTA.

2. PaznenenneM cnabopumsTpyronieii nruadparMoi IpHKaToOJHOTO 1
MPHUAHOHOTO MPOCTPAHCTB B 3JICKTPOIM3HON BaHHE.

3. IIpoBeneHueM mporiecca MeKTPONIN3a MIPU BEICOKOM HAMPSKEHUH U
MOBBIIIEHHBIX IIOTHOCTSX TOKA.

4. ManpM BpeMeHEM HapallWBaHWA KaToHOB (2-3 CyTOK) IpH
JUTUTENBHOM IIepHOie pacTBOpeHHs aHoA0B (21-30 cyTok).

5. M3roToBneHneM KaTOIHBIX OCHOB C HCHONB30BaHHEM KaTOJHOTO
HUKEJS, HHANBUIYyaIbHOM NOavell SJIEKTPOINTA B IIPHKATOIHOE
MPOCTPAHCTBO U TIIATEIBHBIM 00CTYKHBaHHEM MICKTPOIN3HBIX BaHH.
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IIpumep BapuaHTa BOIIPOCOB KOHTPOIBHOM PabOTHI 3:

1. Kitaccnaeckoit TEXHOIOTHYECKOH cxeMe MepepadOTKH CBHHIIOBOTO
CYIB(HUIHOTO CBIPHS COOTBETCTBYET ITOCIEAOBATEIBHOCTh
TEXHOJIOTHUECKUX IPOLIECCOB:

1. aBTOrCHHAS TUIaBKa — OOKHUT — papUHUPOBaHUE — TUCTHIUISALINS —
AIIEKTPONN3

2. 00T — IJIaBKa — OKHCIUTETbHOE paUHIPOBAHUE —
KOHBEPTHPOBAHHE IITESHHOB — 3JIEKTPOIIH3

3. 00XWT ¢ arioMepanyel — maxTHas IJIaBKa — pa MHAPOBaHHE

4. o0XUr — IMIaBKa — KOHBEPTUPOBAHHE — KYTICIISAIHS

5. IaBKa — KOHBEPTUPOBAaHKE — paUHUPOBAHHE — DIIEKTPOIIU3

2. Crenens necyabdypusaiuu (pu 00XkKKre) 3To:

1. comepkaHme cephl B OTXOIAIINX ra3ax B %

2. KOJIMYECTBO OCTABILEHCS B OrapKe cephl B %

3. OTHOLIEHUE KOJIMYECTBA YIAJIEHHOI Cephl K €€ KOIUYECTBY B
HCXOIHOM CHIPhE, BRIPRKEHHOE B IPOLICHTaX

4. OTHOIICHNE KOJIMYECTBA OCTABIIEHCS CEPHI B OTAPKeE K €€ KOIMNIECTBY
B UCXOJHOM CBHIPbE, BEIPRKEHHOE B MIPOLIEHTAaX

. COfIep)KaHue CyIb(aTHOH Cephl B OrapKe

. Ha pucyHke npezncrapieHa cxema:

. OTpayKaTeIbHOI 1edn

. IIAXTHOM Ie4H

. meun BanrokoBa

. KOHBepTEpa

. TIEUH KUIISIIETO CIIOS

. arJIOMEepPalMIOHHON MalIUHBI

. Kak MoHO yBenuuuTh KoHIeHTparuo SO2 B OTXOJSAIIUX Ia3ax
arJoMamivH, paboTaIUX C IPOCOCOM BO3ayxa?

1. BBecTH peupKyJIsLHIO T'a30B.

2. CHU3UTH KOJMYECTBO MPOCACHIBAEMOT0 BO3/yXa.

3. O60raTuTh BO3AyX KUCIOPOIOM.

4. BBecTH MpUHYAUTEIHEHOE TIEPEMEIINBAHHIE IIUXTHI.

5. IlogHATE TemIlepaTypy Ha ariojieHTe 3a CYeT JOOABKHU B IIUXTY
KOKCHKaA.

6. PaboTaTh ¢ MEHbIIEH CKOPOCTHIO IBUKEHUS arJIONEHTHL.

5. Kakum cBoifcTBaM I0JDKEH OTBEYaTh IIJIaK MAaXTHOMN IJIaBKU?

1. BEICOKas TeMIepaTypa IUIaBJICHUS, HI3Kask INIOTHOCTh, HEBBICOKAS
BS3KOCTh

2. HeBBICOKas TeMIIepaTypa IUIaBJIeHus, 00JbIIas MIIOTHOCTD,
HEBBICOKas BA3KOCTb

3. HEBBICOKAs TEeMIIepaTypa IIaBICHHs, HA3Kas IIOTHOCTH, BBICOKAs
BS3KOCTh

4. HeBBICOKas TeMIlepaTypa IJIaBJIeHUs, HU3Kasl IUIOTHOCTb, HEBBICOKAs
BS3KOCTh

6. BocctaHOBUTEIbHASL CIIOCOOHOCTD MIAXTHOM MEYH OTPENEICTCS
otHoweHneM CO/CO2 paBHBIM:

1.~0,5
2.~1,5
3.~1
4.~2
5
7
1
2

ANV B W= W

.~2,5

. TpebGoBanus k mmxre nedeit bommnen-Kansno:

. BC€ KOMIIOHEHTHI MIUXTHI JOIKHBI OBITh U3MENbYEHHBIMU

. IIUXTa JOJDKHA OBITH TIIATENIFHO BHICYIICHA (COCPIKaHUE BIIar
Mmenee 0,2 %)
3. BCE KOMIIOHEHTHI IIUXTHI JOJDKHBI OBITh U3MENBUEHHBIMH U IIUXTA
JIOJDKHA OBITH TIIATENbHO BhICYIIEHA (conepxanue Baaru mexee 0,2 %)
4. riryOokast cymka He TpeOyeTcs (coaepkaHue Biaru a0 6-8 %) u
TOHKOTO M3MeNIb4eHHs He TpedyeTcs (KpymHOCTh 10 50 MM)
8. C xaKuMH MPOAYKTaMH BBIBOJUTCS LIMHK [TPU BOCCTAHOBUTEIBHOM
IUIaBKE CBUHLIOBBIX KOHLIEHTPATOB?
1. Co mreitHOM.
2. Co 1utakom.
3. Co CBUHIIOM.
4. C razamu.
9. OT KaKUX OCHOBHBIX IIPUMECEN IIPOU3BOAAT OUHCTKY YEPHOBOI'O
cBUHIA?




1. Cu, Te, Sb, As, Sn, Bi, Ag, Au

2. Cu, As, Te, Sb, Fe, Ag, Au

3. Ag, Au, Cu, Ti, As, Sn, Bi, Sb

4. Te, Cu, Al, Sn, Bi, Ag, Au

5. Cu, Ni, Ti, Sb, Ag, Au, Bi

10. Yem dyrepyrorcs cTanbHbie padhUHHUPOBOYHBIC KOTIIBI?
1. XpoMOMarHe3uToBbIM KUPITHUOM.
2. JINHAaCOBBIM KHPIIUYOM.

3. ITaMOTHBIM KUPIHYOM.

4. Huuewm.

5. I'pauToBBIME IITUTKAMHL.

6. ACOOLIEMEHTHBIMH JTUCTAMU.
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IIpumep BapuaHTa BOIIPOCOB KOHTPOIBHOM PabOTHI 4:

1. JIns MeTayutiaeckoro IMHKA XapaKTepHBI CBOMCTBA:

1. BBICOKAs MIACTHYHOCTH M BBICOKAs TEMIIEpaTypa IJIaBICHUS (BbIIIE
~2000 °C)

2. XpYIKOCTh M HU3Kas TeMrieparypa miasienus (Mmenee ~600 °C)

3. HU3Kas XUMHYECKas aKTUBHOCTH (BCTpPEYaeTcs B IPUPOJIC B
CaMOPOJHOM BUJIE)

4. BBICOKasl TEIJIONIPOBOJHOCTH (ST HA U3TOTOBIICHUS OXJIAXKIAIOIINX
HIIEMEHTOB)

5. BBICOKas 3JIEKTPOIPOBOAHOCTD (MCIONIB3YESTCS IS H3TOTOBIICHUS
9JIEKTPOIPOBOOB)

2. Kakue npuMecH yoasroTcsl BO BpeMsl arjloMepHupyroniero ooxura?
1. MBIBSK, CypbMa, MEAb

2. cypbMa, KaMUH, KeJe30

3. ’Kene30, XJIOp, Maprater

4. Melb, MBIIIBSK, JKEIIE30

5. MBIIIBSK, CBUHEI, KaJIMHUI

6. HET MPaBHJILHOTO OTBETA

3. [IpoayKT 00xHra Npy T’HAPOMETAINTYPTHYECKOM CIIoco0e
MPOM3BOJICTBA JIOJDKEH OTBEYATH CIEAYIOMNM TPEeOOBAHIIM:!
cogepxanue cynbuanoi cepst 0,1 —0,3 %

KpYyIHOCTh MaTepuana 4 - 12 mm

conepkanue cynbdatHoi cepbl 1 — 3 %

KpynHocTb Marepuana 0,15 Mm

cojepxanue cynb(arHoii cepsl 2 —4 %

BBICOKOE COJIepKaHHe (PepPHUTOB M CHIIMKATOB IIHHKA

. Kyna moctymaer pacTBop mocie cTaani KHCJIOTO BBIIIETIaYMBAHI?
Ha yTHUIU3ALUI0

BO3BpAT Ha CTAJHMIO KUCJIOTO BIILEIAYNBAHUS

K PacTBOpY ITOCJIE CTaIUH HEUTPATFHOTO BBIIICIAUNBAHUS IS
OYHCTKH OT IIPHMeceii MeIu U KaMHUs

4. K pacTBOpY Iocje CTaIul HEUTPaTbHOTO BBIIIEIaYMBAHUS JUIS
OUUCTKH OT IpUMECEHN CBHUHIIA, CYpPbMBbI U MBILIbSIKA

5. Ha cTaJuio HEUTPAIHLHOTO BHIIIETAYNBAHUS

5. CunuKaT HUHKA XOPOIIO PACTBOPUM B PaCTBOPAX CEPHOM KUCIIOTHI,
OJIHaKO MPUCYTCTBUE €r0 B OTapKe CUUTAETCS HEXKETaTeIbHBIM.
ITouemy?

1. 3aTpymHSAETCS OTCTANBaHUE MTYIIBITBI

2. H2Si04 oxa3piBaeT HeOIaronpusTHOE BO3ICHCTBIE Ha MTOKAa3aTeNnn
3JIEKTPOJIN3a [IUHKA

3. BO3HHUKAIOT TPYAHOCTHU C OUUCTKOH pacTBOPOB OT IIpUMecen

4. yxynmaercst QUIBTPaLUs TyIIbIIBI

5. CHJIBHO BO3pAacTaeT IJIOTHOCTh pacTBOpa

6. LlemenTarus 3T0:

1. BBIIApUBaHME PAaCTBOPA 0 OCTATOYHOIO CoAep:KaHus Biaru 27-30
%

2. BBHITECHEHHE MEHee OJaropoIHBIX METaIOB OoJiee OIaropoJHEIMU
3. BEITECHEHHe Ooiree 6IaropoIHBIX METAJUIOB MeHee 01aropoIHEIMU
4. noGaBieHHUE B paCTBOP U3BECTH AT OCAXKICHHS COSIUHEHUH JKeme3a
5. noOaBiieHHE B PACTBOP M3BECTH JUIS OCAXKIICHUS COSANHCHUI MeIH
7. Ilpu 35eKTposi3e MHKOBBIX PACTBOPOB HA aHOJE BBIICIACTCS:
IUHK

KHCIOPOJ

BOJIOPOJ

IIUHK U KUCIOPOJ]

LUHK U BOJOPOX

KHCJIOPOJ ¥ BOAOPOJ

8. KakoBa onTuManbHast BeIHIMHA KOHIICHTPAIIUN CEPHON KHCIOTHI IPH
anexTponuse?

. 40-60T1/n

. 80—100 r/n

120 - 170 r/n

150 - 200 r/n

. 200 - 250 r/xn

. Kax Bexyr cebs coeuHeHNs CBUHIA ITPH AUCTHIDIALUH IIMHKA?
BOCCTAHABIIMBACTCS 10 METAJUIMUECKOTO CBHUHIIA U YIETYIHBACTCS
OKHCIISIETCSl M IEPEXOIUT B IIIAK

P =k~
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3. BOCCTaHABIUBACTCSA 0 METAJUIMYECKOTO CBHHIIA U OTYACTH
UcrapseTcs

4. BCTyIaeT B pEakIUIO C COJeprKalleics B UXTe cepoil n oOpasyer
HITeWH

5. BCTYyIaeT B PEaKIMIO C YIIePOIOM BOCCTAaHOBHUTES, 00pa3ys
HeJIeTyque KapOOHATHI

6. HeT MpaBUJIBHOTO OTBETA

10. Kaxkoit 4HCTOTBI MOXET OBITh OTYy4YEH HUHK [T0CIE papUHIPOBAHUSL
pekTuduKanuei?

1. 10 99,8 %

10 99,9 %

10 99,95 %

110 99,99 %

710 99,998 %

wh v
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DK3aMeH
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IIpuMepHBIii nepeueHb BOIPOCOB I CAMOCTOSITENBHON NOATOTOBKU K
9K3aMeHY:

Paznen 1. "Meramnyprust Menu v HUKems"

1 MexaHHI3M ITaBICHUS CYIbGHIHOMN MNUXTH B PYIHO-TEPMHIESCKUX
neyax. JlocTOMHCTBA U HEIOCTATKHU MPOIIECCOB IIABIEHUS B
SNEKTPUUYECKUX IEYax MO CPABHEHHUIO C OTPAKATETbHBIMH.

2 Ilpu SKCIUTyaTannuy pyIHOTEPMHUCSCKHX Hedeli OBIBAIOT CIIydau
00pBIBa CaMOOOKUTAIOIIXCS ANIEKTPOAOB. KakoBBI MPHUHHBEI 0OPHIBOB
3NEKTPOJIOB, K KAKUM MOCIIEICTBUSIM 3TO MOXKET IPUBECTH U KaKOBBI
IIyTH BBIXOJA U3 3TOH cepbe3HON aBapuilHON cuTyauuu?

3 PynHo-TepMuuecKas 1meds Obla paccunTaHa Ha paboTy co MITaKaMu,
conepxxautmu, %: 45 Si02 u 20 FeO. Beneacrue n3MeHeHUs! COCTaBa
nepepadbaTeIBAEMOro ChIpbs coepxkanue FeO B muakax Bospocio 1o 40
%. Kakue n3aMeHeHUs B paboTe IMeYr MOXKHO 0XKHIATh?

4 Ha 3aBoje, nepepabaTsiBaroiieM HE0O0NOKEHHYIO CyTb(pUIHYIO
nMxTy (cocTaB KoHIeHTpata, %: 16 Cu, 37 Fe, 32 S, 9 Si02, 3 CaO, 3
npoyYne), KOHBEPTEPHBIE IIAKH OBIIN BBIBEICHBI HA CAMOCTOSATEIBHYIO
nepepaboTKy U He CTallM MOCTYNaTh B OTpaXkaTeIbHbIe reun. Kakue
U3MEHEHUS B TIOKA3aTeNsAX OTPakaTelIbHOM! MIaBKU 3TO MOXKET BBI3BATh?
5 Kakoii cocraB nutaxka Bel pekomenioBanu Obl Ipy MiiaBKe B
OTpakaTeIHHON IIe4H CHIPOTO KOHIIEHTPATa C BO3BPATOM B Hee
KOHBEPTEPHOTO IIIIaKa, €CIIH UCXOAHBINH KOHIIEHTPAT UMEeT CIeAYIoIuil
cocras, %: 30 Cu, 25 FeO, 20 S, 25 Si02?

6 Kak 1 moyeMy JOJDKHO OTIIMYATHCS COZlep KaHUe MarHEeTUTa M MeITH B
OTBAJIBHBIX [IUIAKaX NPH IUIABKE HA IITESHH B PyAHO- TEPMHUECCKUX H
OTpakaTeIbHBIX Meyax He0O0XKKEHHOTO CYIb(UIAHOTO ChIPhsI OJHOTO U
TOTO K€ XUMHUYECKOTO cocTaBa?

7 Uem ompenenseTcsi BEpXHUH Mpees 000TameHus IyThs KHCIOPOIOM
HPHU UCTIONIB30BaHUU FO-PU30HTANBHBIX KOHBEPTEPOB IS TepepabOTKU
MEJHBIX IITEHHOB Ha YEPHOBYIO Meb?

8 Kaxwue peaybHBIC TEXHHIECKHE BOSMOXXHOCTH UMEIOTCS JIIS
JIOTIOTHUTENBHO IepepaboTKH B TOPH30HTANBHBIX KOHBEpTEpax (TIpu
KOHBEPTHPOBAaHUU MEIHBIX IITEHHOB) KPEMHUCTBIX PY/,
30JI0TOCOJIEPIKAILIETO KBApLa U PyAHBIX CYIb(HUIHBIX KOHIIEHTPATOB?
Kakoro u3 nepeqrcieHHbIX MaTepHaioB KOHBEPTEP MOXKET
JIOTIOJTHUTENBHO TepepaboTaTs B OOIBIIEM KOIUYECTBE?

9 Texnonorus u annaparypHoe opopMIIeHHE ITpolecca
KOHBEPTHPOBAHUS MEITHBIX IITCHHOB B TOPU30HTAIBHBIX alapaTax
ITupca- Cmura. OCHOBHBIE IOKA3aTEIM IpOLiECCa.

10 ComocraBbpTe Mexay co00H mpoliecc «Ai3acMenT» U Mporece
BaHiokoBa NpHMEHUTEIBHO K NepepaboTKe Cyab(UIHOTO MEIHOTO
CBIpbsA. OTIIYMS B MEXaHU3MaX NIPOTEKaHUS IIABOK, KOHCTPYKTHBHOM
oopMICHHH POLIECCOB U OKUIAEMBIX OKA3aTeNAX IpH mepepadoTKe
CBIPbSl OIHOTO U TOTO 7K€ COCTaBa.

11 Kakue nameHeHust B paboTe reun BaHrOkoBa MOXET BBI3BATh
YBEJIMUCHUE YPOBHS YCTAaHOBKH (hypM HaJl IIOAUHOM (B MEPHOX
PEKOHCTPYKIUH 11€41) U U3MEHEeHHe (YBeNU4eHHe I YMEHbIIEHHE BO
BpeMsl €€ DKCILTyaTalli1) PACCTOSIHUS OT «ITOBEPXHOCTH» LITEHHA B
TOpHE MeYH J0 CBOJa MePEeTOYHOr0 KaHaa U3 TOpHa B IUIAKOBBIH
cudon? OTBET MOSICHUTE ICKU3AMHU.

12 OcHOBHBIE CTaANK TPOLIECCa OTHEBOTO papUHUPOBAHUS YEPHOBOI
MeJIH, MX Ha3HaYCHHE U TEXHOJOTHIeCKast JITUTSIHHOCTE.

13 IToueMy pu COBMECTHOM NPHUCYTCTBUU MBIIIBSKA, CyPbMBI H
HUKENs UX yJalleHue IpU OTHEBOM paMHUPOBAaHUU YEPHOBOI MeIu
CTaHOBUTCS 3aTpyAHUTENbHBIM? Kakie TeXHOIOrn4ecKre NpueMbl
(ctoco06b1) BBl MOKETe TIPEIIOKHTE IS 00JIee TIOTHOTO yAAJICHUS 13
MeJIY 3TUX mpuMecei?

14 Tlo xakuM BHEIIHUM INPU3HAKaM MOXHO ONpPEIEIUTh OKOHUaHUE
CTaIM{ OKUCIICHUS IIPH OTHEBOM paHHUPOBAHUN YSPHOBOI MU U
nouemy?

15 Kakas cyiecTByeT B3aMMOCBS3b MEX/1y ITpoLeccaMu
Cynb(QUIMPOBAHMS U BOCCTAHOBIICHUS TIPH BOCCTAHOBHUTEIBHO-
Cynb(GUINPYIONIEH MaXTHON IIaBKe OKUCIICHHBIX HUKEJICBBIX Py Ha
IITeHH?

16 Kakue peanbHble CIIOCOObI S)KOHOMHH KOKCA TIPUMEHUMBI ITPU
BOCCTaHOBHUTENBHO-CYTb(OUANPYIOIIESH MaXTHOH INTaBKEe OKUCIICHHBIX
HUKeeBbIX pya? Kakue u3 Hux Brl cuntaere Hanbomnee
NEePCHIEKTUBHBIMU?




17 Kakoii myTs HHTeHCU(HUKAIUT PAOOTHI MIAXTHBIX Hedeit
BOCCTaHOBHUTEIIEHO-CYTbOUIUPYIOIICH TIIABKH OKUCIICHHBIX HUKEIEBBIX
pyx Brl cunraere Hanbonee 3¢h(eKTHBHBIM U IToYeMy?

18 INouemy mpu 06OTAIEHUH AYThsI KUCIOPOAOM HPH
BOCCTaHOBUTEIBHO-CYIb(QHUIUPYIOLIEH MAaXTHON IJIaBKE OKMCIIEHHBIX
HUKEJIEBBIX PYI B OTXOIANIMX ra3ax Bospacraet otHomenue CO2/CO, B
TO BpeMs, KaK B KHCIOPOIHOH 30HE (B (poKyce Meun) 3TO OTHOIICHHE
magaer?

19 KakoBbl OCHOBHBIE OTJIMYMS B OpraHU3alUN TEXHOJIOT UM
AIIEKTPONUTHIECKOTO paUHIPOBAHNSA MEIN W HUKEIS 1 UX
nokazarensax? Yem oHM 00yCITOBIECHBI?

20 Ot KakuX OCHOBHBIX IPUMeECEH MPOBOJIAT OUUCTKY HUKEJIEBOTO
aseKkTponuTa (aHonura)? OT Yero 3aBUCUT HOCIEA0BATEIbHOCTD
yrajeHus npuMecei u3 anonuta? XuMu3M MpoIecCOB OUUCTKH.

Paznen 2. "Meramnyprusi CBUHIIA U ITUHKA"

1. ITomuMeTamigeckne pyasl 1 KOHIIGHTPATH, OCHOBHBIE MUHEPAIIE
CBHHI[A, XUMHIECKHE COCTABBI CBUHIIOBBIX KOHIIEHTPATOB.

2. Knaccuueckas (TpaAuLIMOHHAs) CXeMa MPOU3BOJICTBA TOBAPHOTO
CBHHIIA U3 CYITb(OUIHBIX KOHIICHTPATOB.

3. TeopeTndeckue OCHOBHI aTTIOMEPHPYIONIETO 00U CBHHIIOBBIX
Cynb()UIHBIX KOHLIEHTPATOB.

4. KuneTuka u MEXaHU3M MPOLIECCOB, MPOTEKAIOIUX IPU
arJIoMepupyIomieM 00KUTe CBUHIIOBBIX KOHIIEHTPATOB.

5. TexHOJIOTHYECKHE CXEMbI OPTaHU3AIMHU aTJIOMEPHPYIOLIEro 00XKHTa
Cynb(UIHBIX CBUHLIOBBIX KOHLIEHTPATOB.

6. TexHOIOTHS arJIOMEepUpPYIONIEro 00Xura Cynb(OUIHBIX CBHHIIOBBIX
KOHIICHTPATOB.

7. AnmmapatypHoe opopMIIeHHE arTIOMEPHPYIOLIEro 00XKuUra
CyNb(HUIHBIX CBUHIIOBBIX KOHIIEHTPATOB.

8. [lmaBka cynb(UIHBIX CBHHIIOBBIX KOHIICHTPATOB Ha YEPHOBOM
MeTaJuI o crocody BaHtokoBa.

9. [lpuHIMNUaNbHAs TEXHOJOTHUECKas cxeMa paMHUPOBAHUS
YEPHOBOTO CBHHIIA OTHEBBIM CITIOCOOOM.

10. MeToxs! nepepaOoTKH IIMHKCOAEPKAMIUX IPOMIIPOTYKTOB
CBHHI[OBOTO TIPOM3BOAICTBA.

11. [Tonumerannuyeckue pyasl 1 KOHIIEHTPAThl, OCHOBHBIE MUHEPAJIBI
IIHKAa, XUMHYECKHE COCTABHI IMHKOBBIX KOHIIEHTPATOB.

12. IlpuHnunuanbHas TEXHOJIOTHYECKas cXeMa IOTy4YeHHUs [IMHKa
MUPOMETAIUTYPTUIECKUM CIIOCOOOM.

13. OcHOBHBIE CTAAMH TUPOMETAIITYPTHYECKON CXEMBI IepepaboTKu
CyNb(HUIHBIX INHKOBBIX KOHIICHTPATOB Ha YYIIKOBOH METal.

14. OGXHUT TUHKOBBIX KOHIIEHTPATOB TIePe MUPOMETAILTypruIecKoi
nepepaboTKOii.

15. ITpoMBIIIIICHHBIE CITOCOOBI TUCTHILISIMA IIMHKA U3 arjioMepaToB.
16. PaduanpoBaHue 4epHOBOTO IIMHKA.

17. IlpuHumnuanbHas TEXHOJIOTUYECKas cXeMa IOTy4eHHUs [IMHKa
THIPOMETAILTYPTHYECKAM CIIOCOOOM.

18. TexHONOTHSA OUUCTKHU CyNb(ATHBIX IIMHKOBBIX PACTBOPOB METOIOM
LEMEHTAlUH.

19. MeToabl OYHCTKH CYNb(pAaTHBIX IIMHKOBBIX PACTBOPOB OT KOOAIbTA.
20. DneKTpoIU3 LMHKA, AaHOIHBIN U KaTOJHbII IPOLIECCH, BIUSHUE
OCHOBHBIX TTapaMETPOB MPoIecca Ha TEXHUKO-IKOHOMUUECKHE
noKa3arenu

5.2. Ilepeuenb paGoT, BHINOJIHSE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon
padoThI

HasBanue
padoThI

[IpoBepsiemsbie
HUHIUKATOPBI
KOMITETEeHIIUH

Coneprxanue paboTsI
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IIpumep BapuaHTa gOMAIIHEro 3aaaHus 1:

1. PaccunTath pauoHaIbHBINA COCTaB KOHLIEHTpaTa, conepikaiero: Cu
— 18 %, Fe —33,9 %, Zn— 1,7 %, S — 44,5 %, Si02 — 0,8 %, CaO — 0,2
%, A1203 - 0,2 %, npouwne (B T. 4. CO2) — 0,7 %.

B KOHIIEHTpaTe MPHUCYTCTBYIOT CICAYIOLINE MUHEPANIbL: XalbKOIUPUT,
XaJIbKO3WH, KOBEIUIHH, CaJIepPUT, MUPHT, U3BECTHIK, 1/4 qacTh Mequ
TPUCYTCTBYET B (hopMe XaIbKONUPHUTA, a OCTATbHAS MEIb
pacrmpeneneHa Mexxay KOBEJUIMHOM U XaJTbKO3UHOM.

2. PaccunTaTth KOJIMYECTBO M COCTAB INTECHHA M OTBAILHOTO IIJIaKa U
pacxon ¢urocoB (Ha 100 KT cyXxoif Macchl KOHIIEHTpATa) MPH TUIABKE
KOHIIEHTpaTa 3aJJaHHOTO COCTaBa ¢ KOHBEPTEPHBIM ITakoM B [1B (meun
BaHrokoBa) IpH CIEAYOMINX JaHHBIX:

- pacxon kouBepTepHoro nuiaka — 10 xr Ha 100 Kr KOHIIeHTpaTa;

- cocTaB KOHBepTepHoro mmaka, %: Cu— 3,5; Fe — 52, Si02 — 22,
KOHIICHTpAIIMs MarHeTUTa B KOHBEPTEPHOM IIIaKe paBHa 23 %o;

— U3BJIEUEHUE MU B LITEHH U3 KOHLEHTpaTa — 97 %, menu u3
KOHBEPTEPHOT 0 1u1aka — 85 %, 1iuHKa B ITekH — 30 %, a LIMHKa B LIUIaK
—45 %;

— Tpebyemoe conepxkanue Meau B mreitne 50 %;

— cojiepkaHue B oTBaIbHOM 1take Si02 — 32 %, CaO — 8 %;

— otnomenne FeO k Fe304 B orBampHOM 1utake 10:1;

— XUMUYECKHH cocTaB (PIrOCOB:

kBapua: SiO2 — 85 %, CaO — 3 %, A1203 — 4 %, ocransHoe - pouue (B
1.4. CO2);

m3BectHsika: CaO — 48 %, SiO2 — 5 %, A1203 — 1,2 %, ocransHOE -
npouue (B 1.4. CO2).

3. PaccunTaTth KOJIMYECTBO M COCTAB OTXO/IIHNX Ia30B IIPH IJIaBKE
KOHIIeHTpaTa Ha oborameHHoM 110 70 % (006.) O2 ayThe, HEOOX0TUMOE
KOJIMYECTBO BO3/lyXa M TEXHUUECKOTO KUCIOPO/Ia Ha TIABKY TPH
YCIIOBHSIX:

— 10 % cepsi B razax cea3ano B SO3, a 90 % cepst B SO2;

— K03 (PUIMEHT UCIIOTB30BaHUS KUCIOPOAa B paciuiase — 98 %;

— cofiepyKaHHue KUCIIOpoJia B TEXHUUECKOM Kuciopoae — 94 % (00.);

— BIQKHOCTB KOHIIEHTpaTta — 6 %, diarocoB — 5 %;

— TIOJICOCHI BO3/TyXa B IeYb COCTABISIOT 50 % 0T 00beMa IyThs.

4. CocTaBUTH MaTepI/IaJ'ILHHﬁ GataHc nmpouecca riIaBKu MEIHOro
KOHIICHTpATa Ha 060FaIHGHHOM AYThC.
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IIpumMep BapraHTa AOMAITHETO 3aAaHUS 2:

1. PaccunTath cOCTaB MIMXTHI arIOMEPHPYIOLICTO O0XKHTA IS
KOHIIEHTpaTa, coaepikariero: Pb — 48,6 %, Zn — 6,5 %, Cu— 3,5 %, Fe —
10,8 %, S — 17,7 %, Si02 — 4,5 %, CaO — 1,5 %, mpounx — 6,9 %,
HCXOJISI U3 CICAYIOIINX YCIOBHIA:

- U3BJEYEHUE Meau B TelH — 80 %, conepikaHue Meu B LITEHHE
HOPUHATS - 22 %;

- cocTtaB obOpasyromierocs pH miaske mrerHa: Pb - 10 %, Zn—7 %, S
—23%;

- pacxoj KoKca Ha IIaBky - 9 %, (coctas: C — 85 %, H20 — 4 %, 301a -
11 %);

- XMMHYECKUH cocTaB (IIIOCOB U 301161 KOKca (B %):

kBapiua: Si02 — 90, CaO — 2, FeO — 4, np.+ CO2 — 4;

n3BectHsAka: Si02 — 2, CaO — 50, FeO — 1, mp.+ CO2 —47;

xkene3Hol pynsl: Si02 — 3, CaO — 4, FeO — 80, np.+ CO2 — 13;

3ombl: Si02 — 65, CaO — 15, FeO — 10, mp. — 10;

- cocraB maka: ZnO - 18 %, SiO2 —22 %, CaO —12 % FeO — 42 %;

- cofeprkaHue cepsl B muxre — 7 %, B 060poTHOM ariomepate — 1,5 %.
2. PaccunTaTth palMOHaIbHBINA COCTAB CBUHI[OBOTO arioMepara u
COCTaBUTh MaTepHAIBHBIN OalaHC MPOIIecca ariIoMepariu py
YCIIOBHSAX:

- cTemeHs aecynbdypusanuu odxura — 85 %;

- BJIQXHOCTh IIUXTHI — 8 %;

- pacxoX BO3IyXa OT TEOPETHIECKH HEOOXOANMOTO — 8-KPaTHBIH.

3. PaccuuTath BBIXOZ U COCTaB IPOITYKTOB BOCCTAHOBUTEIBHOM
HIAXTHOI IUIABKY arjoMepara COCTaBa, PACCYUTAHHOTO B I1.2, a TAKXKe
KOJIMYECTBO JTyThS ¥ COCTAB OTXOSIIIX Ira30B IPH IPH YCIOBUSX:

- BBIXox nsutH (% oT armomepata) — 1,0;

- cTemeHsb Aecynbdypusanuu npu miaske — 20 %;

- mepexo nuHKa B 1wiak — 80 %;

- cootHomrenue CO2/CO mpu cropanuu yriepoja kokca — 65/35;

- coZiepKaHne KUCIopoa B AyThe — 26 % 00.

4. CocTaBUTh pa3BepHYTHII MaTepHalbHBIN OaaHC Mmpolecca MaxTHON
TUTABKH.
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P11 JlabopaTopHas MK-1-31;I1K-1- Kousepruposanue meaHoro mreitHa (padboTa Ha TpeHaxepe)
pabota 5 V1;I1K-4-31;I1K-4-
B1
P12 JlabopaTopHas IMK-1-31;I1K-1- DNEKTPOIUTHIECKOE pahUHUPOBAHUE METU
pabota 6 V1;I1K-4-31;I1K-4-

B1




P13 JlabopaTtopHast IK-1-31;1IK-1- ChIpbeBbIE MaTepUabl, MOTYIIPOAYKTH U IPOAYKTOB CBHHI[OBOTO U
pabota 7 Y 1;I1K-4-31;11K-4- | qMHKOBOT'O MPOU3BOICTB
B1
P14 JlabopaTopHas IK-1-31;I1K-1- BoccranoBuTensHas mitaBKka 0003 KEHHBIX CBUHIIOBBIX KOHIIEHTPATOB
pabota 8 V1;I1K-4-31;I1K-4-
B1
P15 JlabopaTopHas ITK-1-31;I1K-1- PeakuronHas miaBka 60raToro CBUHIIOBOTO KOHIIEHTpaTa
pabota 9 V1,I1K-4-31;I1K-4-
B1
P16 Jla6opaTtopHast IK-1-31;IIK-1- OOXHT IIITHKOBBIX KOHIIEHTPATOB
pabora 10 V1;I1K-4-B1;I1K-4-
31
P17 JlabopaTopHas MK-1-31;I1K-1- BermenaunBanue 0003#KeHHOTO IIMHKOBOTO KOHIIGHTPATa
pabora 11 V1;I1K-4-31;I1K-4-
B1
P18 JlabopaTopHas MK-1-31;I1K-1- DIEKTPOIUTHYECKOE OCAKICHUE IIUHKA U3 CEPHOKHUCIIBIX PACTBOPOB
pabota 12 V1;I1K-4-B1;I1K-4-
31

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TEeCTOB U T.l'[.)

[Mo aucnuIuIMHE NPEaYCMOTPEH 3K3aMeH. DK3aMEHAIMOHHBIA OMIIET COCTOUT M3 4-X TEOPETHYECKUX BOIPOCOB. buieTs! xpaHarcs

Ha Kadenpe.

[Mpumep sK3aMeHaNMOHHOTO Omtera:

1. Ilpu npoekTHpOBaHMH 3aBOJIa O MepepaboTke MeTHOTo (hIOTAOHHOTO KOHIIeHTpaTa, coaepxamiero 20 % Cu u 30 % S, kakomy
U3 TIPOIIECCOB: aBTOI€HHOW IaXTHOW ITaBKe (110 MHPUTHOMY CIOCO0Y C UCTIONB30BaHUEM KHCIIOPOIHO-BO3IYIIHOTO JIYThsI) WIIH
nporeccy «Ai3acMenT cleayeT oTaaTh npeamnoureHne? CpaBHUTE JOCTOMHCTBA M HEJOCTATKH ITHUX HPOIECCOB.

2. OT KaKMX OCHOBHBIX ITPUMeECEH MPOBOAAT OYUCTKY HUKEEBOT0 3JeKTpoinTa (aHoiauTa)? OT Yero 3aBUCHUT MOCIEN0BATEILHOCTD
yAaneHust npuMecei U3 aHoiInTa? XUMH3M IIPOLIECCOB OUHCTKH.
3. TeopeTndeckue OCHOBBI arTIOMEPHPYIONIETO 00XKHUTa CBUHIIOBBIX CYIb(GHUIHBIX KOHI[CHTPATOB IIepe]] BOCCTAHOBUTEIHHON

[IaXTHOMW IJIaBKOM.

4. HpI/IHLII/IHI/IaJ'ILHaH TEXHOJIOTMYCCKaA CXEeMa IOJYyUCHUS IUHKa 13 Cyﬂb(bI/IZ[HBIX KOHICHTPATOB MHUPOMETAIIITYPru4€CKUM

CIT0COOOM.

5.4. Meroauka OLleHKH OCBOCHHSl JUCHMILUINHBI (MoayJs, npakTtuxku. HAP)

Or1eHKa «OTIIMYHOY - 00YUaOIINICS OKA3bIBaeT IITyOOKHE, NCUSPIBIBAIONINE 3HAHNS B 00beMe IPOHACHHON IIPOTpaMMBHI,
YBEPEHHO ACUCTBYET 110 IPUMEHEHUIO IIOIyYEHHBIX 3HAHUH Ha IIPAKTHKE, TPAMOTHO U JIOTUYECKU CTPOMHO U3JlaraeT MaTepual Ipu
0TBETE, yMeeT (hOPMYIUPOBATH BBIBOJBI 3 U3JI0KEHHOTO TEOPETUYECKOT0 MaTepraa, 3HaeT JOMOIHUTENbHO PEKOMEHI0BAHHYIO

JATEPaTypy.

O1eHKa «XOPOIIIOY - 00YIAIOIIUICS TOKAa3hIBACT TBEPIbIC M JOCTATOYHO MOJHBIE 3HAHUS B 00BheMe MPOHIEHHON MPOrpaMMBl,
JIOMYCKACT HE3HAYUTENIbHBIC OLUIMOKH PU OCBEIICHUH 331aHHBIX BOIIPOCOB, IPABIIBHO JCHCTBYET 10 MPUMCHCHUIO 3HAHUN Ha
MPAKTHKE, YSTKO M3JIaracT MaTepHall.
OI1eHKa «YIOBJICTBOPUTEIHHOY - 00YJIAIOIIUIICS TOKA3hIBACT 3HAHUS B 00bEME IPOMICHHON MPOTPaMMBbI, OTBETHI H3JIaraeT XOTs U C
OmMOKaMu, HO YBEPEHHO HCIIPABISIEMBIMH TIOCIIE TOTOJHUTEIBHBIX M HABOSIINX BOIPOCOB, IPABIIILHO AEHCTBYET 11O
NPUMEHCHHUIO 3HAHUH Ha MPaKTHKE;
OI1leHKa «HEYIOBJICTBOPHUTEIHLHOY - O0YYAIOIIUICS TOMYCKAEeT TpyOble OMHOKN B OTBETE, HE MOHUMAET CYIIHOCTH M3JIaracMoro
BOIIPOCA, HE YMEET MPUMEHSAThH 3HAHUS Ha MPAKTHUKE, TACT HETIOIHBIE OTBETHI Ha JIOMOJHHUTEFHBIE H HABOJISIIUE BOTIPOCHI.
OreHKa «HE sIBKa» — 00yJalONIMNACS Ha IK3aMeH He SBUJICS.

6. YAEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TUTepaTypa

ABTOpLI, COCTaBUTEIIN

3arnaBue

bubanoreka

WsnarenbecTBo, O

JI1.1 |Banrokos A. B.,
Vrkuna H. U.

KomriekcHas nepepaboTka

MCOHOI'O U HUKCJICBOT'O ChIPbA:

Y4eOHUK 11 BY30B

bub6mnorexka MUCuC

Uensbunck: Meramtyprus,
1988

JI1.2 |Pomantees 0. I1.,
®enopos A. H.,
Bbeictpos C. B.,
Komkos A. A,
Brictpos B. I1.

Meramtyprus cBHHIA: yaeo.

rnocooue IJIt CTYA. BY30B HaAIp.

'Mertainyprus', crien.
'Merannyprus 1B. METaJUIOB'

DnexTpoHHas OnbIHoTEKa

M.: Yueba, 2005




ABTOpBI, COCTaBUTEIH

3arnaBue

bubaunoreka

M3narenbcTBO, TOI

JI1.3 |Pomanrees 1O. I1., Merannyprus TsSKeIbIX DnexTpoHHas 6MOIHOTEKA M.: U3a-so MHUCuC, 2010
Brictpos B. I1. LIBETHBIX MeTauioB. CBUHELL.
Huak. Kagvmit
JI1.4 |Pomanrees IO. I, Meramryprus IMHKa U KaaqMus: | DIeKTpoHHAs OHOIMOTeKa M.: Yueba, 2006
®enopos A. H., yue0. mocodue IIst CTy/. BY30B
Brictpos C. B., Hanp. 'Mertamnyprust', cier.
Brictpos B. I1. 'MeTasmnyprusi IBETHBIX
METaJuIoB'
JI1.5 | Xynsakos U. @., T.1: Metamnyprus Mmeau Bbubmorexka MUCuC , 1977
Tuxonos A. ., Jlec
B. 1., Haboiiuenxko C.
C.
JI1.6 | Xynskos U. @., T.2: Meramuryprus HUKeNs ’ Bbubmorexka MUCuC , 1977
Tuxonos A. U., [leeB KoOaJbTa
B. U., Ha6oituenko C.
C.
6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIHN 3arnaBue Bubnmoteka W3narenscTBo, ros
JI2.1 | JlockyroB ®@. M., Pacuers! o metamtypruu DnekTpoHHas OMOIHOTEKA Mocksa: ['ocynapcTBeHHOE
Heiinnep A. A. TSKENBIX BETHBIX METAJLIOB Hay4YHO-TEXHUYECKOE
M3JaTENbCTBO JIUTEPATYPHI IO
YepHOH U [IBETHOH
MeTtaitypruu, 1963
JI2.2 |Meues B. B., beIcTpoB | ABTOr€HHBIE IPOLIECCHI B Bbubmorexka MUCuC M.: Meramnyprus, 1991
B.II., TapacoB A. B., |1BeTHO# MeTaLTypruu
Ap.
JI2.3 [JlockyroB @. M. Meramtyprust cBuHIA: Yue0. Bbubmmorexka MUCuC M.: Metamnyprus, 1965
nocoOue I MeTaJTypr. CIeL.
BY30B
JI2.4 | Pomanrees 1O. I1., Mertannyprusi CBUHIIA ¥ IMHKA: | DJIEKTpOHHAss OMOJIMOTEKa M.: Yueba, 2006
Beictpos C. B., na0. MPaKTHKYM: y4e0.
Brictpos B. I1. nocoOue I CTyI. By30B CIIell.
'Metannyprus 1B. METauIoB'
JI2.5 |3aiines B. 4., Mertamnyprus cBuHia u uHka: | bubamoreka MUCuC M.: Merannyprus, 1985
Maprymuc E. B. VY4eb. mocobue I By30B 110
crerl. 'MeTamTyprust IBeTHBIX
METaJuIoB'
JI2.6 |TapacoB A. B., YTkun | O6mas metamutyprusi: Yueouuk | budanorexka MUCuC M.: Meramnyprus, 1997
H. N. IUTSL CTYII. BY30B, 00Y4. 11O
Hanp. 'Mertamtyprust'
JI2.7 |BanmoxoB A. B., IInaBka B KMIKON BaHHE Bbubmorexka MUCuC M.: Metammyprus, 1988
Brictpos B. I1.,
Backesuu A. /1., np.,
Banrokos A. B.
JI2.8 | Pomantees 1O. I1., Pacuersl B MeTammypruu DnexTpoHHast 6M0IMoTEKA M.: Yueba, 2006
KomMmkos A. A, CBHHIIA, [IMHKA U KaJIMHS:
®denopos A. H., np., yue0. mocodue ISt CTY/I. BY30B
Beictpos B. I1. Harp. 'Mertanmyprus', crie.
'Merannyprus 1. METauIOB'
JI2.9 |Ko3nos B. A, PadunupoBanue menn bubmmorexa MUCuC M.: Meramnyprus, 1992
Ha6oiiuenko C. C.,
Cwmupros b. H.
JI2.10 |T'ynuma H. B., TexHOJIOTHYECKUE pacUeThI B bubmnorexka MUCuC M.: Meramnyprus, 1977
Kapaces 10. A, METAJUTyPriM TSDKENBIX

Kucrakosckuii b. b.,
ap., 'yauma H. B.

[BETHBIX METAIJIOB: yueOl.
noco6ue Uil TeXHUKYMOB IIB.
METaJUTypPriH




ABTOpBI, COCTaBUTEIH 3arimaBue Bubnnorexa M3narenbcTBO, TOI
JI2.11 | Denopos A. H., Merannyprust Meny U HUKeIs DnexTpoHHas 6MOIHOTEKA M.: [MUCuC], 2019
KomkoB A. A., (N 3526): nal. mpakTUKyM
Bbeictpos C. B.
JI2.12 | ®enopos A. H., TexHoIOrHYeCKUE pacyeThl B DnexTpoHHas OnbIHOTEKA M.: [MUCuC], 2018
Brictpos C. B., Metamurypruu Meau (N 3466):
Kpugsomamosa O. H. y4e0. mocooue
6.2. [lepeuyeHnb pecypcoB HHGOPMAIMOHHO-TEJIEKOMMYHUKANMOHHOH ceTn « AHTepHET»
51 IMomHoTeKCTOBAs 2ekTpoHHast 6nbnmmoreka MUCuC | http://elibrary.misis.ru/
3 IHomHOTEeKCTOBAsT Y HUBEpcUTETCKass OMOnInoTeKa http://biblioclub.ru/
OHJIalH
D3 | Hayunas snexrponnas 6ubmmorexa eLIBRARY.RU https://www.elibrary.ru
6.3 IlepeueHnb MPOrpaMMHOTO o0DecedeHust
o1 JInnensuu I1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
) PerUsr
1.2 |HUBTAH TEPMO
1.3 |Therm DZ
I1.4 | Microsoft Office
.5 |LMS Canvas
I1.6 | MS Teams
6.4. IlepeueHb HHGOPMAIMOHHBIX CHIPABOYHBIX CHCTEM U NMPO(decCHOHATBHBIX 023 TaHHBIX
N.1 |IlonHoTekcToBas anekTponHas oudarnoTeka MUCHC http://elibrary.misis.ru/login.php
N.2 |llonHotekcToBas YHUBepcUTeTCKas OnbaroTeka oHmnaifH http://biblioclub.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Hasunauenue

OcHarieHnue

Yuranpasii 3a1 Ne3 (b)

KOMIDIEKT  ydeOHOM mebemm Ha 44  Mecta UId
obyuaronuxca, M@V Xerox VersaLink B7025 ¢ ¢ynxuuneit
MacmTabupoBaHus TeKCTOB W wu3o0paxkenuit, 8§ IIK ¢
noctynom k HTC «Mureprer», OMOC yHuBepcurera
yepe3 JIHW4HBIA kabuwner Ha mmiardpopme LMS Canvas,
nmuueH3uonHsle mporpaMmMmel MS Office, MS Teams, ESET
Antivirus.

YuTanbHbIN
3JIEKTPOHHBIX PECYPCOB

3411

KOMIUIEKT y4ueOHO#l Mebenu Ha 55 mecT aysa oOydaromuxcs,
50 TIK c¢ pmocrymom k MUWTC «UHrepuer», OUOC
YHUBEpCUTETa depe3 JIMYHBIN kabuHer Ha matdopme LMS
Canvas, nuueHzuoHHsle mnporpammel MS Office, MS
Teams, ESET Antivirus.

JIro0oii
MynbTumMenuitHas

KOpITYyC

VYuebHasg ayauTopuss IS TIPOBEICHUS
3aHATHH JIGKIIMOHHOTO THIIA W/WIM JUIs
IIPOBEICHUS IPAKTUYECKUX 3aHATHIH:

KOMIUIEKT y4eOHo# Mebenu 10 36 MecT i oOydaromuxcs,
MYJIBTHMEIUIHOE  00OpyIOBaHHE, MAarHUTHO-MapKepHast
JIocka, pabouee Mecto mpemomaBartens, IIKc moctymom K
UTC «Uureprer», DUOC yHHBepcHTeTa dYepe3 IJIHMIHBIHA
kabuner Ha mnargopme LMS Canvas, nIHIIEH3MOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus

JIro60i1 kopmyc
VYuebHast ayquTOpHS

YuebHass aymutopusi A IPOBEINCHUS
3aHATHH JICKIIHOHHOTO THIA W/WIKH IS
MIPOBECHHS MMPAKTUYECKUX 3aHATHI:

JIOCKa, KOMIUIEKT yueOHoi mebenu Ha 30 mocagoyHbIX MeCT

K-211 Aynurtopus TUTSE camocTosATenbHOM | 10 pabounx MecT, mepcoHaIbHBIH DBM, MOAKIIOYEHHBIX K
paboTHI B KypCOBOTO TIPOSKTHPOBAHHUS kopnopatuBHo  cetn  HUTY  «MUCuC», cereBoit
TIPUHTEP, CTOJIBI, CTYNbS
K-233 Jlabopatopuss  "[Impomerammyprudeckux | mocka MmapkepHas; auctmwniatop GFL; neus mydensnas - 2
IIponeccoB: IIIT.; BECHI Ta0OPaTOPHBIE - 2 IIT.

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIIUXCA

1. JlexunoHHbIE 3aHATHS IPOBOJIATCS B ayAUTOPHUSIX, 000PYIOBAaHHBIX KOMITBIOTEPAMH, SIEKTPOHHBIMH IIPOEKTOPaMHU H
MHTEPAKTHBHBIMHU JIOCKaMH, YTO TT03BOJISIET COUETATh AKTHBHBIC M MHTEPAKTUBHEIEC (DOPMBI IPOBEICHUS 3aHATHI. JIekiun u
CEeMUHAPCKHUE 3aHATHS TPOBOAATCS C MCIIOJIB30BaHIEM KOMITBIOTEPHOMN Mpe3eHTaIlMOHHOH porpammel PowerPoint.

2. IIpakTHdeckue 3aHATHS IPOBOIATCS B yIeOHON ayqUTOPHHU, 000PYJOBAHHBIX KOMIIBIOTEPAMH, SIEKTPOHHBIMHU IIPOSKTOPaMU H




MHTEPaKTUBHBIMH JOCKAMH, YTO TTO3BOJISAET COYETATh AKTUBHBIE M HHTEPAKTUBHBIE ()OPMBI TIPOBEICHNUS 3aHATHI.

3. Texyuii KOHTPOJIb 3HAHUM MPOBOJUTCS HA OCHOBE UCIIOJIb30BaHUE CIIELHATIBHBIX KOMIIBIOTEPHBIX IPOrpaMM TECTUPOBAHUS
3HAHUI HAaBBIKOB M YMEHUH CTYJEHTOB.

4. Inst caMOCTOSATENbHON pabOTHI M TEKYIIEro KOHTPOJIS B CHCTEME «CMEIIAHHOTO 00YUeHHUSD CTYHAEHTHI HCTIONB3YIOT CIICIUAbHEIC
6a3bl naHHBIX (37eKTpoHHBIE yueOHHKH) B cpene MUCHUC-CUTH.

5. KoHcynbTaiyu 1o AUCIHUILIMHE POBOAATCS ¢ Ucmosib3oBanueM e-mail, cpencte MUCHUC-CUTU u ipu THYHO# SIBKE.

6. Texkyluii KOHTPOJIb IPOBOJUTCS B UAChl IPAKTUUECKUX 3aHATUI.




