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PABOYAA IMTPOI'PAMMA TUCHUIIVIMHBI (MOIYJIS)

IIporpammy cocraBuim

K.T.H., Jlouent, Konnosa H.N.

AOJMXHOCTb, HULUWManbl, cbammn na



1 llesu 1 3a71a4u M3yYeHUSA TUCIUTLIHHBI
1.1 Ieap npenogaBaHusi AUCHHILIHHBI

SBnsercs mnpuoOpeTeHue CTYJIEeHTaMHd OCHOB 3HAHMM TEXHOJOIMYECKUX
0COOEHHOCTEH MPOM3BOJACTBA TOPHBIX PabOT OTKPHITHIM, IMOA3EMHBIM W APYTUMH
cnocobaMy,  BONPOCOB  MEXaHM3allMM M aBTOMAaTH3allud  MPOM3BOJCTBA,
OpraHU3aLMH [TPOLECCOB, OCHOB TEXHUKHU 0€30IaCHOCTH

1.2 3apauyu u3y4yeHUus JUCHUATIMHBI

OcHOBHOM 3amavyeil U3y4yeHHs] TUCLUIUIUHBI SIBIASETCS MOJyYeHUE CTYJIECHTaMHU
3HaHUN 00 OOITUX MPUHIMIAX 000TaIlEHUs U TIepepadOTKe MOJIE3HBIX HCKOMACMbIX.

CryleHT 1mociie OCBOEHUSI JUCIHUIUIMHBI JIOJDKEH pelarb 3agadyd 110
OCYIICCTBIICHUIO TEXHOJOTHYECKHX TIPOIECCOB oborameHus © mnepepaboTKu
MUHEPATHHOTO  MPUPOJHOTO U  TEXHOTEHHOTO  CBIPbSA. Y  HEro  JOJIKHBI
chopMUPOBATHCSI COOTBETCTBYIOIINE 3HAHUS, YMEHUS U HABBIKU.

1.3 IlepeueHb NmJIaHUPYeMbIX Pe3yJbTATOB OOyYeHHUS MO JUCUMIIJIMHE
(MOnyJII0), COOTHECEHHBIX ¢ IUIAHUPYeMbIMH pe3yJabTATAMH OCBOCHHS
o0pa3oBaTeJbHOI MPOrPaMMbI

Kog n HavmeHoBaHve nHavkaTopa | 3annaHupoBaHHbIe pe3ynbTaTbl 06y4YeHUst No AUCLUMNINuHE
OOCTWKEHUS| KOMMETEeHL N

OIIK-5: cinoco0OHOCTHI0 NIPUMEHATH B MPAKTHYECKOI JeSITeJIbHOCTH MPHUHIMIIBI
PALMOHAJIBHOI0 HCIOJIb30BAHUS IPUPOAHBIX PECYPCOB M 3AIUTHI OKPY:KaKOLIeil
cpeabl

OIIK-5: cmtoco6HOCThIO MPUHIMIBI PATMOHATEHOTO UCIIOIB30BaHMS TPUPOIHBIX
MPUMEHSTD B IPAKTUUECKOM PECYpPCOB U 3alIUThI OKPY>KAOLLEH Cpeabl
JEeSTEIIbHOCTH MPUHIUIIBI MIPUMEHSITH [10AX0/1bl PALlMOHATHHOTO UCTIOIb30BaHUS

paLMOHAIBHOIO UCIIOIb30BAHUS | IPUPOJHBIX PECYPCOB B PELICHUH ITPAKTUYECKUX 3a7ad
IIPUPOJHBIX PECYPCOB U 3AIIUTHI | HABBIKOM OLICHMBAHUS PUCKOB U ONPEACICHUS
OKpY’KaroILlen Cpelbl IIPUHLIMIIOB PALMOHAIILHOTO UCIIOJIb30BaHMSI IIPUPOIHBIX
PECYPCOB H 3aILUTHI OKPYIKAFOIIEH CPEJIb

IIK-10: crioco0OHOCTHIO OCYILIECTBJISTH U KOPPEKTHPOBATH TEXHOJIOIMYeCKHe
npouecchbl B METANIYPIrHM M MaTepranoodpadoTke




ITK-10: cnocoGHOCTBIO
OCYIIECTBIATH U
KOPPEKTUPOBAThH
TCXHOJIOTUYCCKHE MPOUCCCHI B
METAJLTypTHH U
MarepuanooopadoTke

- pa3pabOTKy U OCYIIECTBIEHHUE TEXHOIOTUIECKUX
MPOIIECCOB MepepadoTKU MUHEPATHHOTO TPUPOTHOTO U
TEXHOT'€HHOTO CBIPbS;

- IPOBEAECHUE HAYYHBIX UCCIICIOBAHUN U UCIIBITAHHIA;
00paboTKy, aHATTN3 U MPECTABICHUE UX PE3YNIbTATOB U
zp.

- IPUMEHSTh OCHOBHBIE TPUHIUIIBI PALIMOHATHHOTO
HCTOJIb30BAaHUS MPUPOJAHBIX PECYPCOB U 3ALTUTHI
OKpY’KarolIe Cpeibl;

- IPOBOJIUTH IKCNIEPTU3Y MPOLIECCOB, MATEPUAIOB,
METO0B MCIBITAaHUII;

- YOPABIATh PEATbHBIMUA TEXHOJIOTUYECKUMHU
MpoLIecCaMU MOTy4eHuUs: U 00pabOTKU METAIIOB;

- Ha OCHOBE CUCTEMHOTIO MOJX0/4a CTPOUTh MOJEH JJIsl
OMMCaHUS U IPOTHO3UPOBAHUS ABJICHUM, OCYILIECTBIIATh
MX KaQYE€CTBEHHBIN U KOJWYECTBEHHBIM aHAIIN3 C OLICHKOU
MPEAEIIOB IPUMEHUMOCTH NOJIYYEHHBIX PE3YyJIbTaTOB U

Ap.

HaBbIKaMU ()OPMHUPOBAHHS U apTyMEHTAIIHH
COOCTBEHHBIX CY)XJCHUI U HAay4YHbIX MO3ULUI; TOMCKOM,
AHAJTM30M, CHHTE30M U TPEICTaBICHHEM UH(POPMAIHN
10 MaTepuajlaM U IpoLeccaM.

IIK-12: crioco0HOCTHI0 OCYIECTBJSATH BLIOOP MAaTEPHAJIOB JJIsl M3/1eJ Il PA3JIUYHOr0
HA3HAYEHHUS C YUEeTOM IKCIUIYyaTAMOHHBIX TPeOOBAHMI M OXPAHbI OKPY:KaIOLIel

cpenbl

[TK-12: cnocoOHOCTHIO
OCYILECTBIIATH BHIOOD
MaTEpUAIOB JJISl U31CIIHI
Pa3IMYHOI0 Ha3HAYEHUS C
YUETOM JKCILTyaTallHOHHBIX
TpeOOBaHUI M OXpaHbI
OKpYKaroIIEH Cpebl

CBOMCTBA MaTrepUaioB U 3aBUCUMOCTb UX OT COCTaBa.

- IPUMEHSATH MOTYYCHHbIE 3HAHUS TIPH BHIOOPE
MaTepHUAIOB VISl PA3TUIHBIX U3IEITUH;

- aHATM3UPOBATh CBOMCTBA YK€ MPUMEHSIEMBIX
MaTepuasoB.

HaBBIKOM OLICHKH MOJIYYEHHBIX PEe3YyJbTaToOB U JEaTh
BBIBOJIBI O BO3MOKHOCTH MMPUMEHEHHSI HOBBIX
MaTepUAIOB U UX BIUSHUE HA OKPYKAIOLLYIO CPEAY.

1.4 OcobOeHHOCTH peajiM3alUU IUCHUILINHbI

SI3pIK peann3auuu JUCUUILIMHBL: Pycckuu.

Jucuurnnuna (Moyib) peanusyercs ¢ npumeHenueMm D0 u JIOT

URL-anpec u Ha3BaHHE 3JEKTPOHHOrO oOydaromiero kypca: https://e.sfu-
kras.ru/course/view.php?id=9551.




2. O0beM OMCHUIUIHMHBI (MOXYJIs1)

TeM
Bcero, N
. 3aUeTHBIX
Bun yue6HO# paboThI e | 1|2
(akam.gac)
KonrakTHas padora ¢ 2,5 (90)
npemnoaaBaTeseM:
3aHSATHUS JICKIIMOHHOTO TUTIA 1(36)
MIPAKTHYCCKUE 3aHATHS 1(36)
naboparopHbie paboTh 0,5 (18)
CamocrosiTesqbHas padora
1,5 (54)
obyuarommxes:
KypCOBO€ IPOEKTHPOBAHNE
(KTT) Her
KypcoBas padora (KP) Her
IIpomexyTounas arrecranmsa |1 (36)
(3auéTt) (Ax3ameH)




3 Conep:kaHue TUCUUIJINHBI (MOLYJIs1)

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

KonrakTHas pabora, ak. 4ac.

3aHATUS CEMUHAPCKOTO TUIA

3aHaTus
CamocrosiTenpHas
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. ITos1e3HbIe HCKONIaeMble

1. 1.06mme npeacTaBieHus 0 MUHEpaax, pyAax, TOPHbIX ) 9
opojax
2. Knaccudukanus MuHepaioB U pyl. MecTopoxieHus ) 2
MOJIE3HBIX UCKOMaeMBbIX
3. OcHoBHBIE cTIOCOOBI TOOBIYH MOJIE3HBIX UCKOMAEMbIX 3 3
4. OCHOBHBIE TEXHOJIOTMYECKHE MTOKa3aTeIu B epepaboTke ) 5
MOJIE3HBIX UCKOIIaeMBbIX
5. Pacuer cymMMapHOH XapakTepUCTUKU KPYITHOCTH 2 2
6. Onpenenenne GuU3NIECKUX U HU3UKO-MEXAHUIECKUX 4 4
CBOMCTB MUHEPAIOB U NOJE3HBIX UCKOIIAEMBIX
7. OnpeneneHue rpaHyJI0METPUYECKOTO COCTaBa Py ibl. 4 4
N3yuenune paboThl IMEKOBOM IPOOHIKHI
8. 20 10

2. OcHOBBI 000TralIeHH S MOJE3HBIX HCKOMAeMBbIX




1. ®usnueckue, PU3NKO- MEXaHUUECKHUE U (PUZUKO-

XUMUYECKHE CBOMCTBA MHUHEPAIOB U pyn. I[lokazarenn 2 2

o0orarmneHns

2. [loaroroBUTENBHBIE MTPOLIECCHI OOOTAIICHUS 2 2

3. O6orarutensHbIe MPOLIECCHI: TPaBUTAIMS, (QroTaIus, 3 3

MarHuTHas Cenaparysi, ClieuaIbHble METO bl 00OTallleHUs

4. Pacyer cxeMm apo0OiieHus 4 4

5. Pacyer TUIOBBIX CXEM M3METbYEHHUS 4 4

6. PacueT kaueCTBEHHO-KOJIMYECTBEHHBIX CXEM 2 2

7. PacueT TEXHOJOTUYECKUX CXEM 2 2

8. Pacuer BOAHO-IIUIAMOBBIX CXEM. 2 2

9. IloaroToBKa TEXHOJIOTHYECKOMN MPOOBI K UCCIICIOBAHUIO. 3 8

N3ydenne paboThl KOHLIEHTPAIMOHHOTO CTOJIA

10. ®noTauus NoIUMETAUINYECKON pyibl. MarHUTHBIN ) 2

METO 00OTraleHus

I1. 34
3. IlepepaGoTka NPOAYKTOB 000ranieHust

1. TuapomeTtammypruyeckas nepepadboTka: Teopus u ) 9

arraparbl

2. [lupomerayuryprudeckas nepepadoTka: TEOpHs U ) 2

arnmaparsl

3.
4. Buibl MMHEpPAJbHOI0 M TEXHOT€HHOI'0 MEeTAJUIYPruuecKoro coipbsi. I1onroroBka coipbsi K MeTALIYPru4ecKoMy nepeaesay

1. OcHoBHOe 1 BcrioMorarensHoe chipbe. Kimaccudukarms 5

MUHEPATHHOTO CHIPbSI

2. Knaccuduxanmsi BTOpUYHOTO CHIPhS 2




3. Pyzibl 1 MUHEpaTbl MUHEPATBHOTO CHIPbS JIJI5
MMPpOU3BOACTBA JICTKUX IBCTHBIX MCTAJIJIOB. XapaKTepI/ICTI/IKa
CHIPbEBOM 0a3bI

4. Pyzabl 1 MUHEpaibl CBIPbS AJI IPOU3BOICTBA TSHKEIIBIX
[[BETHBIX METALIOB. XapaKTEPUCTHUKA CHIPhEBOM Oa3bl

5. Pynu u MuHepansl 11 IPOU3BOCTBA OJIaropoIHBIX
METAIO0B. XapaKTepUCTHUKA ChIPbEBOM Oa3bl

6. TpeboBaHUs K CHIPBIO, MOCTYIAIOIIEMY Ha
METALTYypPrudecKyro nepepadbotky. Crocoos! MOATOTOBKH
CBIPBS

7. Pacuer cocTaBa MUHEpaIOB

8. PacueTr palmoHaIBHOIO COCTaBa pyl U KOHIIEHTParoB

9. PvaeT pacxo,ua HIMXTOBOYHBIX MaTepI/Ia.HOB JUIA
Iporiecca arioMepaliMOHHOTO 00KUTa

10. PacyeT mporiecca arimoMeparioOHHOTO 00KUTa

11. PacdeT mporiecca OKUCIUTELHOTO O0XKHUTA B TICUH
KUTIIIETO CIIOA

B S S RS

12.

Bcero

36

18

18

18

18

54

18




4 YyeOHO-METOAMYECKOEe oO0ecmeYeHue TUCIHUMINHBI

4.1 ITeuaTHbIE U AJICKTPOHHDLIC U3IaAHUA:

Asnoxur B. M. OcHOBBI 00OTaIeHus MOJIE3HBIX HCKOmaeMbIx: T. 1.
OOGoraruTenbHbIC MPOIECCHI: [B 2-X T.] : Y4EOHHK ISl By30B IO CIIEIL.
"OOGorarieHue MoJIe3HbIX HCKOMaeMbIX" HapaBJIeHUS IMOATOT. JUTUIOMHP.
creu. "I'opHoe neno"(MockBa-Mocka: U3a-so MITY, I'opnast kaura).
KonnoBa H. U., T'onbcman J1. A., Pa3sizHas A. B. JloOwrua u mepepaboTtka
pyIbl: yue0.-MmeTo. KoMIuieke [ ctyaeHTos creu. 080100.62
«9xoHoMuKa» (kBamupukamms «oakanaspy) npoduis 080100.62.06.09
«DKOHOMHUKA MPEANPUATUS U opraHu3aiui» (metamutyprus)|(KpacHospcek:
CoV).

Ha6otiuenko C. C., AreeB H. I'., Jlopomkesuu A. I1., XKykos B. I1., Enucees
E. U., Kapenos C. B., Jle6ens A. b., Mamsuenkos C. B., Hab6oiuenko C. C.
[Tportiecchl 1 anmaparsl IBETHON METAUTYPTUU: YUYSOHUK JJI BY30B IO
HarpaBJICHUIO MOJTOTOBKH JUINIOMUPOBAHHBIX CHEIUATHCTOB
"Metamunyprus" (ExarepunOypr: YpalbCKuii TEXHUYECKUN YHUBEPCUTET -
VIIN).

Konnosa H. 1. OcHoBBI 00oraiieHus moJIe3HbIX HCKOMAEMBIX: yueOHOe
nocobue(Kpacnosipck: 'AlIMu3).

Cnextop O. B., I'apumnna E. I1., Mapuyenko H. B. Meramnyprus: metoz.
yKa3. k J1a0. paboTtam 1151 ctyaeHToB crerl. 060800 "DxoHoMuKa 1
ympasiieHHe MPoru3BoACTBOM (1o otpaciisiM)" u 090300 "Oboramenue
noJie3HbIx uckonaeMbIx"(KpacHosipek: KpacHosipckas akageMusi IBETHBIX
MeTauioB U 30510T1a [[TALIMu3]).

Pasymos K. A., IlepoB B. A. IIpoektupoBanne o0orarutenbHbIX (Habpuk:
y4eOHUK JIJIsl By30B M0 cneluaibHocTH "OboramieHne noie3Hbix
MCKOMaeMbIX": Tony1eHo MUHUCTEPCTBOM BBICILIETO U CPEAHETO
crennanbHoro oopazoanust CCC?(Mocksa: Henpa).

Crnexkrop O. B., Kokopun B. C., Mapuenko H. B. Mertannypruueckue
pacuetsl: mpakTukyM(Kpacnosipck: KpacHosipckas akanemMusi IBETHBIX
MeTauioB u 30i10t1a [[TALIMu3]).

Bbparuna B. . Munepanorus u odoraiieHre mojie3HbIX HCKOMAEMBIX:
Meroandeckre yka3aHusi K CaMOCTOSITEIbHOM paboTe 1
ABTOMAaTU3UPOBAHHOMY KOHTPOJIIO 3HAHUI CTYAEHTOB cneruaibHoctu 11.02
"Mertamutyprus BeTHbIX MeTaioB" Bcex Gopm oOyuenus(KpacHospcek:
KpacHosipckuii MHCTUTYT LBEeTHBIX MeTa/ioB M. M.U. Kanununa (KULIM)).

4.2 JIMueH3UOHHOEe W CBOOOIHO PacHpoCTpaHsieMoe MPOrpaMMHOe

obecrevyeHue, B TOM YHCJIe 0T€YeCTBEHHOr0 MPOM3BOACTBA (IIPOrpaMMHoOe
obecrneyeHune, HA KOTOPOe YHUBEPCUTET UMeeT JIMIEH3HUI0, a TAK:Ke CBOOOTHO
DACIDOCTDAHAEMOE MDOrDAMMHOE o0ecIedeHmne):

1)Oneparnmonnas cuctema Microsoft Windows.
2)Oc¢ucHsrnii maker Microsoft Office:

- TEKCTOBBIN penaktop Word;



- peaakTop 3JeKTpoHHbIX TabmauIl Excel;

- penaktop npesenranuii Power Point.

A

JlexMoHHBIE U IPAKTUYECKUE 3aHATUS CONPOBOKIAOTCS MYJIbTUMEANNHBIMU
KOMITOHEHTaMU 3JIEKTPOHHBIX 00pa30BaTelIbHbIX PECYPCOB: IPadUKOM,
ayAMoMarepualamMy, BUieoMarepuaiaMy U aHUMAarLUsIMU.

JemoHcTpaunoHHbiii Mmarepuan B nporpamme POWER POINT no
mucuuruinae «OO0oramienne u nepepadboTka MUHEPATEHOTO U TEXHOTEHHOTO
ceipbsi». Coct. H.M. Konnosa — Kpacnosipck, 2017. KoMIIIEKT KOHTPOIBHBIX
3a7aHU 10 y9eOHOW JUCITUTIIIHHE.

4.3 UnuTepHeT-pecypchl, BKIKWYasA NMpodecCHOHATbHbIE 0a3bl TaHHBIX
U UH(GOPMAIHOHHBIE CIIPABOYHbIE CUCTEMBI:

1.  Hayunas 6ubnuorexka COYVY http://bik.sfu-kras.ru/

2. I"opHo-ipOoMBITIUIEHHBIN TOpTa Poccuu (MHGOpMaIMOHHO- aHATUTHYCCKUM )
[anexTponHBI pecypc]: http://www.miningexpo.ru/

S ®oHa OLEHOYHBIX CPEICTB

OueHouHbIe CpeJCTBA HAXOJATCSA B MPUIIOKEHUU K pabOYUM Mporpammam
JUCLUTUIMH.

6 MarepuajJbHO-TeXHMYECKas 0a3a, HeoOXoaMMasi 1JIfl OCYLIEeCTBJICHUS
00pa30BaTeJbLHOI0 NMpoIecca Mo TUCHUILIHHE (MOTYJII0)

JlJi ycTienIHoro OCyecTBIeHUs! 00pa3oBaTesIbHOTO MPOIECcca M0 AUCHUIUINHE
«OO0oramienue u nepepadoTka MUHEPATLHOTO M TEXHOT€HHOTO CHIPBS IS
MPOBEACHUS JICKIIMOHHBIX U Ja00PATOPHBIX 3aHATHIA NCIIOIH30BaHA MHTEPAKTHBHASL
JOCKa.

JlaGoparopHbie pabOThI BHITOHSIOTCS B CIICITUATU3NPOBAHHBIX JIA0OPATOPUSIX
kadenpol «O0oraieHue moJIe3HbIX HCKOTTaeMbIX).

OcHoBHOE 000pyI0BaHNE, UCTIOIB3YEMOE MPU OCYIIECTBICHUN 00Pa30BaTEIHHOTO
npoiiecca o auciuiuinie «OooraieHue u nepepadoTka MUHEPATLHOTO U
TEXHOTEHHOTO CHIPhS»:

Mamuna rotarmonnas Mmexanudeckas nadoparopHas 237dJ1.

Cemnaparop 35eKTpo-MarHuTHbIN BankoBeii Tina DBC — 10/5 (a5 cyxoro
pazneneHusi CnabOMarHUTHBIX Pyl U MarepuajioB HA MAarHUTHBIE U HEMAarHUTHBIE
KOMITOHEHTBHI).

Konuentparmmonnsiii cron CKO-0,5.
[Tnuta snexrpruueckas I11-611

[Tpu paboTe Takxke ObLIN UCIIOIB30BAHbI: AHATH3ATOP CUTOBOW BUOPAIIMOHHBIN
naboparopusiii ACB-200 u Becwl maboparopusie SW-5 105 kr, menbHua boHa,
yibTpazBykoBas BaHHa SONOREX SUPER, cnekrpoMeTrp 3HEproaucnepCuOHHbIN
pPEeHTTeHO(ITyOPECIICHTHBIH, BaHHA JUIA yIIbTPa3ByKOBOW ouucTKH Jlaboperte 17.

10
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