MuHuCTEpCTBO HAyKH U BBICIIET0 00pazoBaHusi PO
denepanpHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00Pa30BaresIbHOE YUPESKICHUE
BBICIIET0 00pa30BaHUS
«CUBUPCKUU ®EJIEPAJIbHBINA YHUBEPCUTET»

PABOYASA IMTPOI'PAMMA JUCHUIIJIIMHBI (MO YJISA)

b1.B./1B.03.01 Texnonorust nepepaboTku pya 01aropoIHbIX
METANIOB
HanmMmeHoBaHue ancumnimnHbl (MO,D,yJ'IFl) B COOTBETCTBUU C y'~I66HbIM nfaaHom

Hanpapienre moAroToBKH / CICIIUATBHOCTh
21.05.04 I'OPHOE JIEJIO

HanpasnenHocts (mpoduiib)

21.05.04 coneunanmusanusg N 6 "OOoraieHie noJie3HbIX UCKOMaeMbIX'

@ODMa O6VI‘IGHH$I O4YHas
['ox Habopa 2017
o3 Siimis | AOKYMEHT [OANUCAH
1: YHUBEPCHTET | UNIVERSITY SNEKTPOHHOU noun”cbl-o

CepTtudimkar: 6EA1 7389 2A8A SACD E60C 3E69 C5A6 A666

Bnapeneu: ®rA0Y BO "CUBUPCKUW ®EAEPANBHBIA YHUBEPCUTET”

DencTeuTeneH: ¢ 24 masa 2022 r no 17 aBrycta 2023 r.




PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)
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1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

B coorBerctBuM ¢ DenepanbHbIM TOCYAAPCTBEHHBIM 00pa3oBaTeIbHbIM
cTaHgapToM BhIcIIero npodeccuonanbHoro oobpazoBanus ('OC BIIO) u y4eOHBIM
wiaHoM Kypc «TexHonorus mnepepaboTKu pyi 01aropoJHBIX METAIOB)» BKIIOYEH B
0a30Byl0 4acTh NPOPECCHOHAIBHOIO IMKJIA MPOrpamMm s CHELUATbHOCTH
21.05.04 Topaoe neno crnenuamuzanuu noArotoBku 21.05.04.00.06 OGoramenue
MOJIE3HBIX UCKOIAEMBIX.

K pynam OmaropofHblx METAIOB OTHOCSTCS 30JI0TO- M cepedpoconepxa-
oiMe, a TakkKe pyIbl € MHUHEpAIaMH, B COCTaB KOTOPBIX BXOAAT METALIb
IJJATUHOBOW I'PYIIIIBI - pyTEHUM, POAUHI, NAIAAUNA, OCMUN, UPUAUM U TUIATUHA.

[lenpto mpenonaBaHus AUCHUIUIMHBI B COOTBeTCTBUU ¢ DenepaibHbIM
rOCyJJapCTBEHHBIM 00pa30BaTeIbHBIM CTAHJAPTOM BBICIIETO IMPO(HECCHOHATEHOIO
o0pa3oBaHUsl SBISETCS OOECIEeYeHHe CIEeUUaTbHONW TMOATOTOBKU CTYJEHTOB I10
TEXHOJIOTUH NepepaboTKu pyA 0J1aropoJHbIX METAJIOB.

N3ydyenune AUCHUIUIMHBI MO3BOJIUT CHOPMUPOBATh y OYyIyIIEro CHelUaIucTa
TEOPETHUYECKHUEe  3HAHUS, [PAKTUYECKHUE  HaBbIKM, BbIpadOTaTh  COLHUAIBHO-
JUYHOCTHBIE KOMIIETEHLIMM, a TIOCJEIHEE, B CBOK OYEPEAb, MO3BOJAT YCHEIIHO
NpUOOpPETATh HOBBIE 3HAHMSI, CHCTEMAaTU3UPOBaTh U 0000IIATh UX.

JUIss  KayecTBEHHOIO  BBINOJHEHUS  [POU3BOJCTBEHHO-TEXHOJIIOIHYECKON
JESITeTbHOCTH OynyIleMy CHEUaTUCTy TOPHOMY HH)KEHEPY-OOOraTHTENI0 3HAHUS B
0o0acTH  TEXHOJOTWH TepepaboTKM  pyA  ONaropogHBIX  METALIOB  KpaifHe
HeoOxonuMbl. OHM TO3BOJIAT TPAMOTHO OCYUIECTBUTH OpPraHU3AIMIO MPOU3BOICTBA,
TpyZa 1 yIpaBJIeHUs] Ha 000raTUTEIbHOM HPEAIpUATHH.

1.2 3apauyu u3dyyeHus JUCUMIJIMHBI

3agaunm  W3y4YeHHs JAMCHMIUIMHBI  OCHOBBIBAIOTCS HA  HEOOXOIUMOCTHU
MOJyYeHUs] TOPHBIM  HMHXKEHEPOM-00OTraTuTelIeM  COOTBETCTBYIOIIUMX  3HAHUM,
YMEHUH, HaBBIKOB B  COOTBETCTBUM C  TpeOoBaHusmu  DenepanbHOro
rOCYJIapCTBEHHOIO O0pa30BarelbHOTO CTaHAApPTa BBICHIETO MPOQPECCUOHATHHOIO
obpazoBanmsi 1o crenuatbHOcTH 21.05.04 TopHOEe €m0, Ha OCHOBE KOTOPBIX
(bOopMUPYIOTCS COOTBETCTBYIOIINE KOMIIETCHIIUH.

1.3 IlepeyeHp NJIaHMPYeMbIX pPe3yJbTATOB OOy4YeHHMs] MO JAUCHUILINHE
(Moay/110), COOTHECEHHBIX € IJIAHMPYeMbIMH Ppe3yJbTaTaMH  OCBOCHMS
0o0pa3oBaTeJIbHOM MPOrPaMMBbI

Koa n HanmeHoBaHue MHOUKaTopa 3aI'I.I'IaHMpOBaHHbIe pe3ynbTtaTthbl o6yquM;| no ancuuninunHe
OOCTUXEHNA KoMneTeHUunmn

IMK-2: Bi1ajeHHeM MeTOAaMHU PAMOHATBHOI0 H KOMILJIEKCHOTO OCBOEHUSI
reopecypcHoOro noTeHmuaaa Heap

[1K-2: BnanenueM MeTogaMu 00J1acTh MPUMEHEHUS TBEP/IbIX MOJIE3HBIX UCKOMAEMbIX B

palMOHAITBHOTO U HapOJIHOM XO035HCTBE

KOMIIJIEKCHOTO OCBOEHUS KJ1accuukanuio pya 61aropoAHbIX METAUIOB U (PU3UKO-

reopecypCcHOro MOoTeHIHaNa XMMHYECKHE CBOMICTBA MUHEPAIOB

HeZp OCHOBHBIE ITPUHIIMITBI PAIIMOHATIBHOTO OCBOEHUS
MUHEPAITBHOTO ChIPbs
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(bopMyIHPOBATh OCHOBHBIC TEPMHHBI U TIOHSATHUS
PaIMOHATEHOTO OCBOCHUSI MUHEPATBEHBIX PECYPCOB
OTIPENIENIATh PUHIIUITBI BEIOOPA ONTUMATBHBIX
TEXHOJIOTHIA TIepepaboTKH

00OCHOBBIBaTh MEPOIPUATHS, IPESTHASHAUCHHBIE TSI
MWHUMU3AUN BPpCOAHOI'O BO3I[CI710TBI/I$I TOKCHUYHBIX
(akTOPOB Ha OKPYKAIOIILYIO CPEIY

CBEJICHUSIMH O COCTaBE rOCYAapCTBEHHOTO (hOHIa HEP
CBEJICHUSIMH O pabOTe TOPHOIOOBIBAIOIICH OTPACITH B
00J1acTH U B CTpaHe

CBEJICHUSIMH O PAIlMOHATBHBIX TEXHOJIOTHSIX
nepepaboTKu OJIaropoTHOMETATHFHOTO CHIPhS

IIK-9: BJajeHneM MeTOAaMM re0JIOr0-NPOMbIIIIEHHOH OLIEHKH MeCTOPOKAeHH i

MOJE3HBIX HCKOIIA€MbIX, I'OPHBIX

0TBOI0B

I1K-9: BnagesnemM MeTOogaMuU
re0JIOrO-IIPOMBILIITIEHHOM
OLIEHKU MECTOPOXKIACHUI
MOJIE3HBIX UCKOIAEMBIX, TOPHBIX
OTBOJIOB

re0JIOTHYECKUE OCOOEHHOCTH MECTOPOKICHUN
TEXHOJIOTMYECKUE CBOWCTBA Py T

3arachl MOJIE3HBIX UCKOIIAEMBIX U COJIEpIKAHUE
OCHOBHBIX IIECHHBIX KOMIIOHEHTOB B pyJax

3arackl MOJIE3HBIX UCKOIIAEMBIX U COJIEpIKAHUE
OCHOBHBIX LIEHHBIX KOMIIOHEHTOB B pyJax

OIIpEIeNIATh 3aTPaThl HA OYUCTKY MMOBEPXHOCTHBIX U
MOJI3EMHBIX BOJI, aTMOC(EPHOTO BO3AyXa U
PEKYJIbTHUBAINIO 0OBEKTOB MOCIIE OTPAOOTKU 00BEKTa
00OCHOBBIBATh JIOCTHKHMBbIE ITOKA3aTeIN KauecTBa
CBIPBS ¥ POTYKTOB O0OTAIICHUS

OCHOBHBIMM NIPUHIIUIIAMH TEXHOJIOTUI
9KCILTYaTallMOHHOM 100bIYM U TIepepabOTKH TBEPABIX
IIOJIE3HBIX NCKOIAEMBbIX

METO/IMKaMU TOJICUETa 3aacoB MOJE3HBIX UCKOMAeMBbIX
U OTIpEAEIIEHUS UX IPOMBIIIIEHHOMN [IEHHOCTH C Y4ETOM
KOHIUIIMI Ha MUHEPATbHOE ChIPhE

METOIMKaMU 0OOCHOBaHHUsI IIOKa3aresel KauecTBa
J0OBIBAEMOTO ChIPbs U IPOAYKTOB 00OTaIlEHUS

1.4 OcobOeHHOCTH peajiM3aluu AMCHUILINHBI

SI3BIK peanu3anuy IUCUUILIMHBL Pycckuil.

Jucnuruinaa (Moayis) peanusyercst 6e3 npumenenust 20 u JJOT.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

e
Bcero, | |
. 3aUeTHBIX
Bun yue6HO# paboThI —
(akam.gac)
KonrakTHas padora ¢ 1,17 (42)
npemnoaaBaTeseM:
3aHATUA JIEKIIMOHHOTIO TUIIA 0,39 (14)
naboparopHbIe paboTHI 0,78 (28)
CamocrosiTesqbHas padora 2,83 (102)
o0yvyarommxcs:
KypCOBOE TIPOSKTHPOBaHKE
(KTT) Her
KypcoBas pabora (KP) Het
[IpomexyTounas atrecrauusa |1 (36)
(Ox3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

3.1 Paznenbl AMCUMILUIMHBI U BUBI 3aHATHI (TeMATHYeCKHI MJIAH 3aHATHIN)

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosTenbHas
JIEKIIUOHHOTO
No T Cemunaps! u/unu | JlaboparopHbie paborta, ak. yac.
/T Mozyuu, Temsl (pa3zieins) AUCUUIITHHBL [IpakTnyeckue paboTh! W/1Iu
3aHATUA [IpakTHKyMBI
B tom B tom B Tom B Tom
Bcero yncne B Bcero yucne B | Bcero yucne B Bcero 4ucie B
3NO0C anocC 3N0C 3UO0C
1.

1. CeipbeBast 6aza pyn 6saropoaHblii MeTauoB.O01IHe 5
CBEJICHUS O CBOMCTBAX OJIArOPOAHBIX METAILIOB.
2. BemecTBeHHbIN COCTaB KOPEHHBIX PY/1 0J1aropoIHbIX
MeTaioB. OCOOEHHOCTH BEIIECTBEHHOTO COCTaBa 3
POCCBHIITHBIX MECTOPOXKICHUH.
3. [ToaroToBka pya 01aropoIHBIX METAIOB K 00OTAIEHUIO. 2
4. Metoibl o6oraiieHus 6J1aropoIHOMETAIIBHOTO ChIPbS.
5. IlpakTuka nepepadboTKU Py pa3IUYHbIX THIIOB. 3
6. MeToapl XUMUYECKOH TIEpepabOoTKH Py U MPOJTYKTOB )
oOorarmenus. KommuiekcHoe NCTI0Ib30BaHNE CHIPbSL.
7. OboraiieHre yriMcThIX 30JI0TOCOIEPIKAIIUX PY/I. 6
8. OboraiieHue MeTHO-30JI0ThIX PY/ C TOIYy4EHHEM 6
TPaBUTAIIIOHHOTO U (hJIOTAIIMOHHOTO KOHIIEHTPATOB.




9. M3BrnedyeHune EeHHbIX KOMIOHEHTOB U3 POCCHITHOTO

4
Marepuana.
10. OGorameHue 30J0TO-CYyPbMSIHBIX P11 (DIOTAIHEH. 6
11. loBoiKa MPOIYKTOB OOOTAIICHHS HA 6
MarHMTOXXHIKOCTHOM CEeIaparope.
12. Teoperndyeckoe OCBOEHHE Marepraia, He BOIIE/IIETO B
JIEKIIMOHHBIN KypPC; MOArOTOBKA K BBIIIOJIHEHHIO U 3aLIUTE 102
71a00paTopHBIX PadboT
13.
Bceero 14 28 102




4 YyeOHO-MeTOAMYECKOe O0ecmeYeHHue TUCIUIMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHBIC U3IaHUA:

Kotmsap 1O. A., MeperykoB M. A., Ctpuxko JI. C. Metamtyprus
omaropoubix MeTauioB: KH. 1: B 2 kH. : yueOHUK a7 By30B(MockBa:
MUCuC).

Kotmsip O. A., MeperykoB M. A., Ctpuxko JI. C. MeTamunyprus
OmaroponHbix MetasioB: KH. 2: B 2 kH. : yueOHuK 17151 By30B(MockBa:
MUCuC).

bparuna B. 1., Konnosa H. . TexHnonorust oboramieHus
30JI0TOCOJIEPIKAIUX Py U POCCHINE: yued. mocodue Asisi By30B IO CIIel.
130400 "T'opuoe neno" cnerumanu3anuu 130400.06 "OGorameHue moie3HbIX
uckomaeMbiX " (Kpacnosipck: COYVY).

3enenoB B. 1. Meroauka nccineaoBaHus 30J10TO- U cepedpocoaepKaluX Py
(Mocksa: Henpa).

JloneiinukoB B. B. TexHonorus u3BieueHus 3010Ta U cepedpa u3 ynopHbIX
pya: T. 1: B 2-x T.(UpKyTCK).

JlopeitmukoB B. B. Texnonorust u3BieueHus 30J0Ta U cepedpa u3 yrnopHbIX
pya: T. 2: B 2-x T.(UpKyTCK).

Amngpees E. E., Tuxonos O. H. JIpoGienue, n3mensyeHne u NOAr0TOBKa
CBIpbs K 00OTalleHHI0: Y4eOHUK /17151 By30B MO crenuanbHocTH "OboramieHue
MOJIE3HBIX UCKOTaeMbIX " HampaBiieHus moarotoBku "['opuoe aeno"(CaHkT-
[TerepOypr: Cankt-IleTepOyprekuii rocy1apcTBEHHBIN TOPHBIA HHCTUTYT
[CIIOI TU] (TexHMUECKHIT YHUBEPCUTET)).

BepxotypoB M. B. ['paBuTanimonHsie METOIbI OOOTAIICHHS: YICOHUK IS
BY30B 110 clienuanbHOCTH "OOoramieHne nojae3Hbix nckomnaemsix'"(Mocksa:
MAKC TIlpecc).

AGpamoB A. A. ®noranmoHHbIe METOABI oOoramenus: Yueounuk(Mocksa:
['opHas kHura).

4.2 JInnieH3UOHHOEe U CBOOOJHO PACHpPOCTPaHsieMoOe MPOrpaMMHoOe

obecrnieyeHne, B TOM YHCJIe 0T€4eCTBEHHOI0 MPON3BOACTBA (IPOrpaMMHOe
obecrneyeHne, HA KOTOPOEe YHHBEPCUTET MMeeT JIMIeH3HI0, a TAK/Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIeYeHue):

1.
2.

[TepedyeHb HEOOXOAUMOTO IPOrPAMMHOTO OOECTICYECHHSI:

- Karamor nuiieH3MOHHBIX TPOTPaMMHBIX TIPOAYKTOB, UCIIOJIb3YEMBIX B
C®DY /cocrt.: A.B.Capadanos, M.M.ToponoB—Kpacnosipck: Cub.denep.yH-t;
2008. — Bpimn. 1-4.

- Karajnor ”HHOBaIIMOHHBIX Y4€OHO-METOAMYECKUX KOMITJIEKCOB IUCIMUIUIUH U
AEKTPOHHBIX pecypcoB /cocT.: K.H.3axapsun, A.B. Capadanos,
A.T".Cyxkogarsiii, A.C. TepemoB, M.B. [llunosa. — Kpacuosipck: UTIK COY,
2008. — Bpim. 1 — 298 c.

[IporpammHoe obecnieueHue:



S. - pAI KPYITHBIX MEXXIYHapOIHBIX 0aHKOB JaHHBIX, Takux kak PDF ICDD
(USA) —mno pentreHodazoBbiM cranmaptam Bemects (140 Tbic. cTaHaapTOB
HEOPraHMYECKUX BellecTB, MUHepaioB u ciiaBoB), ICSD (UNI Bonn) — o
JTAHHBIM 00 aTOMHBIX KPUCTANTMYECKUX CTPYKTYpax HEOPraHUIECKUX
BemecTB (50 ThIC. TAHHBIX);

4.3 UnTepHeT-pecypchl, BKIOYas NMpodeccuoHabHbIe 0a3bl JaHHBIX
U MH(GOPMAIMOHHBbIE CIIPABOYHbIE CHCTEMBbI:

1. Caiit Minerals Engineering International, kpynHeimuii caiit ¢ unpopmanuei
O MOCJIEIHUX COOBITHSIX B OTPACIIN U 0030paMy Hay4HOM MpecChl
http://www.min-eng.com/index.html

2. Kypuansl no cnenuansHoctH http://www.rudmet.ru/catalog/

S ®oH OLEHOYHBIX CPEICTB

OueHouHbIE CpeJCTBA HAXOJATCSA B MPUIIOKEHUU K paboyuM Mporpammam
JUCLUTUIMH.

6 MarepuajJbHO-TeXHMYECKas 0a3a, HeoOXoaMMasi 1JIfl OCYLEeCTBJICHUS
00pa30BaTeJIbHOIO Mpolecca Mo AUCHUIJINHEe (MOLYJII0)

Kadenpa oboramienus nojae3HbIX HCKOMAEMbIX, OCYILECTBIISIONIAs PeaTn3aluio
OCHOBHOW 00pa3oBaTeIbHOM MPOTrpaMMBbI, PacIioyiaraeT MarepuaIbHO-TEXHUYECKOM
0a3oi, oOecrieunBarolLIel MPoBeIeHNE BCEX BUAOB TUCHUIUITMHAPHON U
MEXIUCUUIUTNHAPHONW MOTOTOBKH, JTADOPaTOpHOM, MPaKTHYECKON M HAy9IHO-
HCCIIEZI0BATEIILCKON PabOThI CTYICHTOB, MPEAYCMOTPEHHBIX YUEOHBIM IJIAHOM, U
COOTBETCTBYIOIIEH IEHCTBYIONIMM CaHUTAPHBIM U MPOTUBOTIOKAPHBIM TIPABHJIAM U
HOPMaM.

MarepuansHo-TeXHU4YecKas 6a3za BKIIIOYaeT B ceOsl:

JlaGoparopust ¢haoTallMOHHBIX METOIOB oOoraleHus — ayj. 124
Jlaboparopusi rpaBUTAIMOHHBIX METOI0B oOoramenus — aya. 123
JlaGoparopus npo6sienus pyn — aya. 115

JabopaTopusi TPOXOYEHUs, CYIIKH, UCTUPAHUS U U3MenbueHus —aya. 111
JlaGoparopusi BCrioMoraresibHbIX METOA0B o0oraiieHus — ay1. 126
JlaGoparopus kmaccupuKaluu U CTaTUCTUIECKON 00paboTku — aya. 130
Jlaboparopusi TEXHOJIOTHH 00OTAIeHHS 30JI0TOCOAECPKAIUX Py — aya. 132
JlaGoparopusi pU3NKO-XMMHYECKHX METO/I0B o0oraiieHus — aya. 134
Jlaboparopusi TEXHOJIOTUYECKOW MUHepaoruu aya. 136

MexxkadenpanbHas 1a00paTopusi aBTOKIJIABHBIX TEXHOJIOTUH ayA. 136
KommnbroTepHslii Ki1acc, OCHAIIEHHBIH KOMITBIOTEPHOW U OPITEXHUKOW — ayAd. 113

JlaGoparopuu ocHalleHbl BCEM HEOOXOAMMBIM ISl BHITIOJIHEHUS HAyYHOU paboThI
000pyTI0BaHUEM.



O06opynoBaHue, Ha KOTOPOM OyIyT BBIIOJIHATHCS pabOThl COBPEMEHHOE,
IpUOOPETEHO B paMKax pealn3aliyl WHHOBAIIMOHHO- 00Pa30BaTeIbHOM
porpaMmMsl « MHOroypoBHeEBast MOATOTOBKA CIEMUAIACTOB U NHHOBALMOHHOE
o0ecrnieyeHre TOpPHO-METAUTYPrHUeCKUX MPEANPUITHN IO CepTUDUKALIH,
YIIPAaBJICHUIO KAYE€CTBOM, TEXHOJIOTMYECKON U IKOHOMUYECKON OLICHKE
MUHEPATLHOTO, BTOPHYHOTO ¥ TEXHOTEHHOTO CHIphs» B Cnbmpckom denepanrsHom
YHuBepcurere»

Kparkuii nepedeHb OCHOBHOIO 00OPY/IOBaHUS:

Hpobunku mexossie 11]]

JpoOuinka BatKoBast

HpoOunka nHepIuOHHA

Mensauia MJ140

N3menpuntenbHas ycraHoBka 1Y 50

BuOpaunoHHblii rpoX0T U NPEUU3UOHHBIEMUKPOCUTA K HEMY AHanuzerte 3
I'poxot unepuuonHsiil Tuna ['MJI 052

N3menbuutens BuOpaunonHsii UB-4

I'poxot BuGpaunonnsiii UB-4

Ananu3zarop cutoBoit BuOpauuonubsiii ACB-200 ¢ KOMILIEKTOM CUT
DnekTporieub kamepHas aboparopHas CHOJI

Hctuparens BubOpanronHsiid yamesbiii UBY-3

Menbauna bonaa

VabprpazBykoas BanHa SONOREXSUPER

OnekTpuueckuit 6apabanusbiii cenaparop C

Cemnaparop mis cyxoro o6oramenust [IBCI{-40/10

Cemnaparop nist Mokporo oborarienus 9bM 32\20

Cemnaparop MarHUTHBIHN a71s1 cyxoro oboramienust 9BC-10/5

Konuentpanuonusiit cron GEMENI 60
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