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1 Ilesin ocBOEHUA AUCLUIIIMHBI

LenssMu ocBoeHUs AUCHUIIMHBI «OCHOBBI TepepabOTKU T10JIe3HBIX HCKOMaeMbIX»
sBasieTcs:  ()OPMHUPOBaHWE Y CTY[EHTOB 3HAHWH O CTPYKType IIpPOLIeCCOB IepepaboTKu
TI0JIe3HBIX MCKOTIaeMbIX, Ha3HauUeHWH MPOL|eCCOB, MCI0/Ib3yeMOM 000py/j0BaHUH.

2 MecTo AUCIMIUIMHBI B CTPYKType 00pa3oBaTe/IbHON NPOrpaMMbI MOAT0TOBKHU
crerpaaucTa

HOucipmmiHa «OcHOBBI TIepepabOTKU  T10J1e3HBIX MCKOTMAeMbIX» BXOAWUT B 0a3oByro
yacThb 6/10ka 00pa3oBaTe/IbHOM TIPOTrPaMMBI.

Onsi  wv3yueHWs  [JUCLMIVIMHBI  HeOOXOAWMBI  3HaHUSI  (YMEeHWs,  BJIaf|eHus),
chopMHpOBaHHbIE B pe3y/bTaTe W3yuyeHUs [UCLUIUIMH «['eosorusi», «l'eofe3us u
MapKllelJepysi»: 3HaTb CTPOEHHWEe U COCTaB 3e€MHOW KOpbI, ee CTPYKTYpHbIE 3/IeMeHThI;
OCHOBHbIE Te0/I0rMuecKre MpOLecChl; BU/bI MOJE3HBIX UCKOMAaeMbIX, YC/I0OBUS HX 3a/leraHus,
0CcOOEHHOCTH Da3BeJKH; Te0JIOrO-TIPOMBIIIJIEHHYI0 OLeHKY MeCTODOKIEHHI; OIpezesisiTh
MUHepaJibl, TOPHbIe TIOPO/ibl, B/IaZleTh HaBbIKaMH JMarHOCTUKU MUHEPAJIOB Y TOPHBIX [TOPOJ, U
BEIIIeCTBEHHOTO COCTaBa TI0JIe3HBIX HCKOTAeMbIX, Cr1iocobam IPOM3BO/CTBA Te0/|e3MUeCcKhX
V3MepeHU Ha MeCTHOCTH, Ha pa3/IMuHbIX Irparyeckux MaTepuasax.

3HaHuUs (yMeHWs, B/IafieHVs), TIoyYeHHble TIPY U3yUYeHUH IaHHOW AUCLMIUIAHBI OyayT
HeoOXO0/IUMBI TIPU Jja/ibHeMIIeM U3y4eHUU TaKUX AUCLUIIINH, Kak «OO0CHOBaHMe MPOeKTHBIX
peltieHUii», «TeXHOMIOTHSI TIPOM3BOJCTBA paboT», «DKOHOMHWKA W MeHePKMEHT TOPHOTO
NIPOU3BO/ICTBA», «I'OPHONPOMBIILIZIEHHAst SKOJI0THs1», «OboralijeHre 1Mo/ie3HbIX UCKOIaeMbIX»,
«Mcropusi ropHoro pena», «IIpoM3BOACTBEHHAs IIPAKTHKA IO IIOJyYeHWIO ITePBUYHBIX
npoecCHOHaNbHBIX YMEHMM W HaBbIKOB», «PallOHa/bHOE WCII0/Ib30BaHKe TMPUPOAHbBIX
pecypcoB» («KoMIuiekCHOe MCTo/1b30BaHue NPUPOJHBIX PeCypCOB»).



3 Komnerenuun oGyuaromerocsi, popMmupyemMsbie B pe3yjibTaTe 0CBOEHHS
AMCIUIUIMHBI M IVIaHHUPYyeMble pe3y/IbTaThl 00yueHHus

B pe3ynbTaTe 0CBOEHUS AUCHUTUIUHBI « OCHOBBI 1€PepabOTKH MOJI€3HBIX UCKOTAeMbIX»
oOyuaroluiics 1o/KeH 00/1a1aTh C/IeAYIOIMUMA KOMIIETeHLIUSMMU:

CTpyKTypHBIH
— [TnaHupyemble pe3y/bTaThl 00yUeHUs

KOMIIETEeHIUU

OK-1 cioco0HOCTh K aOCTPAKTHOMY MBIIIJIEHHIO, AHA/TH3Y, CHHTEe3y

3HaThb OCHOBHBIE TIPOI[ecChl U 000py/[0BaHKe TepepabOTKH MMOJIe3HBIX
VICKOTIaeMbIX

YMeThb coOHMpaTh U aHAJTM3UPOBATh MHGMOPMAIIUIO, BLIJIE/IATh TTIABHOE

Bnagetsb TEePMUHOJIOTHEH B 00/IaCTM TOPHOTO /lefa, OOOraijeHusl T0JIe3HbIX
WICKOTIaeMbIX U TilepepaboTKH TIPOIyKTOB
HaBbIKaMH 00OCHOBaHMSI TEXHOJIOTMU 00OTall|eHHsT TT0JIe3HBIX MCKOTIaeMbIX
Ha OCHOBaHWW aHaMM3a (QU3NUeCKUX U (PU3NKO-XUMHUUYECKUX CBOWCTB
T10/1e3HBIX UCKOMAEeMBIX M UX CTPYKTYPHO-MeXaHUYeCKMX 0COOEHHOCTeH

IIK-14 roToBHOCTH y4YacTBOBaTb B HMCC/IeJJOBAHUSX 00HeKTOB mnpodeccHOHATBHOU
JAesITeIbHOCTH M UX CTPYKTYPHBIX 3/IEMEHTOB

3HaTh CTPYKTYPY U B3aMOCBSI3b KOMILIEKCOB TI0 /100bIue, repepaboTke 1
oborarieHust 1oJie3HbIX KCKOMAaeMbIX U UX (YHKIIMOHA/IbHOE Ha3HAueHue

YmeTb M3yuyaTh HayUYHO-TEXHUUECKYI0 MH(HOPMAIIUIO, 0TeUeCTBEHHBIN U
3apy0esKHBIN OTBIT B 00/1aCTH NepepabOTKU TBEP/BIX M0JIe3HBIX
VICKOTIaeéMBbIX;

aHaJTM3UPOBATh TOPHO-TE0IOTMUYeCKY0 HH(HOPMALMIO0 CBONCTBAX U
XapaKTePUCTUKAX MUHEPATHHOTO ChIPbsi M BMEIIAIOIINX TIOPO/

Bnagets HaBBIKaMU PacyueTa TeXHOJIOTHUECKUX TI0Ka3aTesel TpoLeccoB
oborarreHus

IIK-16 roToBHOCTHL  BBINOJHATH  3JKCIIEPUMEHTa/IbHbIe W  JIabopaTopHbIe
HCC/IelOBaHNsA, HWHTEPNPEeTHPOBATh IOJIyYeHHbIe Ppe3y/JbTarTbl, COCTaB/IATh H
3alUIATD 0TYeThI

3HaThb TeopeTUYeCKre OCHOBBI 00OTaIleHHs TT0JIe3HBIX KCKOTaeMbIX
bur3nuecKuMU U PU3NKO-XUMHUYECKUMU MeTOaMU;

TeXHOJIOTHUECKHe CBOWCTBA M XapaKTePHUCTUKA MUHEPATbHOTO ChIPhS U
BMEIIIAIOIINX TIOPOZ, BIUSIOL[HE Ha TIPOLIeCChI TIOATOTOBKHU ChIPhS K
oboralleHHI0, Ha BIOOP MeTo/ia 00oraIeHus

YmeTb 000CHOBBIBaTbH KaUeCTBEHHbBIE U KOJTMUECTBEHHbIE XapaKTePUCTUKH
UCI0/Ib3yeMoro 0bopyioBaHuUsI
Bnagetnb HaBBIKAMU COCTABJIEHUSI TIPUHLUITHATBHBIX TEXHOJIOTHUECKUX CXEM

oboraiieHrst MUHepaJIbHOTO ChIPbsI




4. CTpyKTypa U co/iep>KaHue JUCHUIIHHbI

OO0111ast TPYI0€MKOCTh JUCIMIIMHBI COCTAB/ISET 2 3aUeTHBIX eIMHUIIbI, 72aKa/l. uaca, B TOM UUCIIe:

- KOHTaKTHasi paboTa — 35,9 akaj. yacos:
—ayauTopHas — 34 aka/. 4acos;
—BHeayAuTOpHas — 1,9 akaz. yacos;

- camocTosiTesibHasi pabota — 36,1 akafi. yacoB;
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1. Brenenue 3
1.1. CopepkaHue JUCLIUIUIUHEI, ee 3 10,5 0,5 UTeHUe KOHCTIEKTa JIeKLIUU OK-1 3ys8
3agaun. ITose3nble uckomaemble, UX IIK-14 3ys
K1accudukaiusi. OCHOBHBIe TTOHSTHS B IIK-16 3ys
o6J1acTv TOPHOTO JieNa
1.2. 'opHOe npor3BOACTBO — 3 10,5 1 CamocrositenbHasi pabora Ne3 Omuem no pabome OK-1ys
ompezenstoLuil hakTop MaTepyUaabHbIX IIK-14 3y
pecypcoB U cepa peanuszaluu IIK-16 3
TeXHUUYECKUX JOCTW)KeHUU. I'pyrel
oTpac/iel TOPHOM NIPOMBILLIZIEHHOCTH.
1.3. Bupp! 1 macmtabel TopHbIX pabor B (3 0,5 0,5 ITonck  fOMOMHUTENBHOW  WH-|3anucu 8 KoHcnekme|OK-1 ys
CTpaHe U MUpe. (dhopmarmn - pabora C |1ekyuli IIK-14 3y
TePMHUHOJIOTUYECKHUM C/I0BapeM
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1.4. MuHepanbHO-CbIpbeBbIe pecypcel (3 (0,5 OK-1 ys
mupa u Poccuiickon ®@enepauyu IIK-14 3ys
I1K-16 3
Hroro no paspeny 3 |2 2
2. Vlctopuueckue cBefjeHus O 3 1,5 CamocrosiTesibHOe usyuenue | Omuem no pabome
BO3HMKHOBEHUU U Pa3BUTHUH FOPHOTO yueOHOM ¥ HayuyHOW JiUTepa-
Jena TyPBbI TI0 TEMe
2.1. Ilepuogu3auus TexHonoruyeckor |3 (0,5 OK-1 ys
HUCTOpUU IIK-14 y
2.2. Dnoxa ropHbIX OpyAui 3 10,5 OK-1 ys
IK-14 y
2.3. Jrnoxa ropHbIX MallliH 3 10,5 OK-1ys
IK-14 y
2.4. JKojioruueckue rnocaefCTBus 3 10,5 OK-1 ys
OCBOEHMSI MUHEePa/IbHO-ChIPbEeBbIX IK-14 y
pecypcoB
Hroro no pa3peny 3 |2 1,5
3. 3HaueHUe U poJib MPOLIECCOB 3 1 CamocrositenbHasi pabora Ne 1 |Omuem no pabome
MepBUYHON 1iepepaboTKH B 001I[eid
cxeMe rnepepaboTKH U UCTIO/Ib30BaHUsI
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MUHEPabHOTO ChIPbS
3.1. Cxema nepepaboTku MuHepasabHoro |3 |0,5 1 CamocrositenbHasi pabora Ne 2 |Omuem no pabome OK-1ys
CBIPbSI B TIOJTHOM 1IUKJ/Ie (Ha IpuMepe IIK-14 3y
’KeJIe30pY/ITHOTO ChIPbS)
3.2. 3HaueHue U poJib IIPOLeCCOB 3 10,5 0,5 [louck [pgomo/JHUTENTBHOM  WH-|3anucu 6 KoHcnekme|OK-1 y8
TIepPBUYHOM 1epepaboTKU dhopmaruu - pabora c |1exkyuti IK-14 3y
TePMUHOIOTUUECKUM C/I0BapeM
Hroro no pa3peny 3 |1 2,5
4. OCHOBHBIe CBeJleHHUs O Ipolieccax 3
oboraiijeHus 1MoJie3HbIX UCKOTIaeMbIX
4.1. Knaccudukaiiys rpoiieccon 3 |1 0,5 IMouck donoaHumMenbHOU UH- 3anucu 8 koHcnekme  |OK-1 3y8
oborairieHHs MoIe3HbIX HCKOITaeMbIX ¢opmayuu - paboma c nexkyuti IK-14 3ys
MepMUHO/02U4eCKUM C108apem IIK-16 3ys
4.2. IIpofyKThI U TEXHOIOrMYeCKue 3 |1 4 BbinosnHenue npakmuueckux|Omuem no pabome OK-1 ys
TIOKa3aTe/M 0boraijeHust T0JIe3HbIX pabom (peweHue 3aday 1-4) IIK-14 &
HCcKormaeMbix. TpeOoBaHUs K KaueCTBY
KOHL|EHTPaTOB U KOMILJIEKCHOMY
WCIIO/Ib30BaHUIO ChIPBSL.
4.3. TexHonornyeckye cxeMbl 3 |1 1 BbinosnHenue npakmuueckux|Omuem no pabome OK-1ys
o0orarrieHus 1MoJie3HbIX UCKOaeMbIX pabom (peweHue 3adauu 5) IIK-14 3y
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IIK-16 3ys8
4.4. I'paHy/ioMeTpUYeCKri COCTaB Py U |3 1 BbinoaHenue npakmuyeckux|Omuem no pabome OK-1 3ys8
MPOAYKTOB OOOoTaIteHust pabom (peweHue 3adauu 6) IK-14 3ys
IIK-16 38
Hroro no paspeny 3 6,5
5. IToaroToBuTebHbIE TIPOLIECCHI 3
oborarieHus
5.1. CyuiHoCTb TpOoL[ecCcoB IpobsieHus U |3 2 BbInoMHUTE 3CKU3 Omuem no pabome OK-1 3ys8
U3MeJIbYeHUS T0JIe3HbIX UCKOIaeMbIX. obopygoBanusi. Onucartb IIK-14 3ys
O6opynoBaHue st 1poO/IeHNs U TIPUHLIUATI PabOThI, BBIJIENTUTH I1K-16 3y8
H3MeTbUeHUst JIOCTOWHCTBA U HEJIOCTaTKU.
YKazaTb NpOU3BOAUTEIS
5.2. IIpoueccel rpOXoueHus 1 3 2 BbINOMHUATE 5CKK3 Omuem no pabome OK-1 3ys8
KJ/IaCCU(UKALMU: CYIIIHOCTb U obopypoBanus. Onumcatb IIK-14 3ys
obopyioBaHue TIPUHLIUT pabOThI, BBIAETUTH IIK-16 3ys
JIOCTOMHCTBA U HEJIOCTaTKU.
Ykazatb mpou3BogUTe IS
Hroro no paspeny 3 4
6. TeopeTrueckue cBeZieHUs U 3
obopyzoBaHre COOCTBEHHO




Paszpgen/ Tema

JCLIATITUHBI

Cemectp

AypuTtopHas

KOHTaKTHast
pabora

(B akaz. yacax)

NeKLIAN
mabopar.
3aHATUS

MPaKTHY.

CamocToaTensHas
paboTa (B akaj,. uacax)

Bup camocTosiTeTbHOM
paboThI

dopMa TeKylLero
KOHTPOJISA
yCrieBaeMOCTH U
NIPOMEXYTOYHOMN
aTTecTaluu

Kog u cTpyKTypHBIi
3JIEMEHT
KOMITETeHINH

O6OFaTI/ITEIII)HI)IXHp0LI€CCOB

6.1. 'paBUTALIMOHHBIN METO[ 3 BbINOHUATE 5CKK3 Omuem no pabome OK-1 3ys8

oborarrieHust obopyzoBanus. Onumcatb I1K-14 3ys
TIPUHITUI PabOoThI, BbIIETUTh IIK-16 3ys
JIOCTOMHCTBA U HEJIOCTaTKU.
Ykazatb mpou3BOAUTe IS

6.2. MarHuTHbINA MeTo[, oboraijeHus 3 BBINO/IHUTE 3CKU3 Omuem no pabome OK-1 3ys8
obopypaoBanus. Omnmcatb IIK-14 3ys
TIPUHLUI PabOoThI, BbIIETUTh IIK-16 3ys
JIOCTOMHCTBA U HeZJOCTaTKH.
YKasatb IpoU3BOUTe IS

6.3. ®noTal[MOHHBIN MeToA oboraileHus |3 BBINOMHUATE 5CKH3 Omuem no pabome OK-1 3ys8
obopyzoBanus. Onmcatb I1K-14 3ye
TIPUHLIUATI PabOThI, BBIJIENTUTH IIK-16 3ys
JIOCTOWHCTBA U HEJIOCTaTKU.
YKazaTb IpoOu3BOJUTEISz

6.4. D/IeKTPUYECKUU U CIleljabHble 3 BBINIO/THUTE 3CKU3 Omuem no pabome OK-1 3ys

MeTO/bI 0OOTallleHus obopypoBanusi. Omnmcarb Camoomuem IIK-14 3ys
TIPUHITUI PabOTBhI, BBIIENTUTh IIK-16 3ys

JIOCTOMHCTBA U HeJJOCTaTKH.
Ykazatb pou3BOUTe IS
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_ pa6oTa 3 5 OpMa TeKYLLero 5§
Paspen/ tema 5| (B akaz. yacax) g F BuUJ caMOCTOSITe/TBHOM KOHTPOTIA I3
g = 5 A60ThI yCrieBaeMOCTH U > S E
JVCLIUATITUHEI g . . S P NPOMEKyTOUHOH £ 2 =
sl & & 2 S aTTecTalyu =3
=l a B 3 8 o SO
28 5 = O :2
SE S| E =
IToaroroBka K TeCTUPOBAHUIO:
YTeHUe KOHCIIEeKTOB JIEKLIUM,
H3yuyeHue JJ0MOTHUTETbHBIX
MaTepuasoB
HToro no pasgeny 3 |8 10 TecTupoBaHue
7. TexHosioruu nepepaboTku 3
MHHEpabHOTO ChIPbS
7.1. TexHosorust oboraieHus pyz 3 |2 3 [Tonb3ysack muTepaTypoii| Omuem no pabome OK-1 3ys8
yepHBIX MeTa/lIoB. [loTpebuTtenu 1300pa3uTh  MPUHIUNHAIBHYIO IIK-14 3ys
roToBOM mpoAyKiuu. O61acTi cxXeMmy oborarreHus I1K-16 3ys
WCIO/b30BaHUS UePHbIX METasIOB. MarHeTUTOBOW/MeHO-LIMHKOBOM/
a/IMa3HbIX/30JI0TBIX/IP. pya
OTeueCTBEHHOTO U 3apy0e)XKHOTo
MeCTOPOXKEeHUS. Hatb
TIOSICHEHUSI K CXeMe: OOBSICHHUTH
CXeMy pY[OIO/ATOTOBKH, BBIOOD
Merozia oboraijeHusi, TIPUBECTH
rpuMepsl  Apyrux  ¢abpuK,
00BSICHUTE OT/INUMSL.
7.2. TexHonorusi oboraieHus py[ 3 |2 OK-1 3ys8
1IBeTHBIX MeTa/I0B. [ToTpebuTenu IIK-14 3ys
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rOTOBOM rpoayKuuu. Obsactu IIK-16 3ys
WCII0/1b30BaHNUs [IBETHBIX MeTa/l/IOB.
7.3. TexHonorusi oboraijeHus 30/10Ta, |3 1 [ToaroToBKa K TeCTUPOBaHUIO: Camoomuem OK-1 3ys8
a/IMa30B, HePYAHOI'O ChIPbSI. YyTeHHe KOHCIIEKTOB JIeKLIWH, IIK-14 3ys
[ToTpeburTe roTOBOM MPOJYKLIMH. H3y4eHue JOMOHUTe/TbHBIX IIK-16 3ys
O61acTv UCTIO/TH30BaHKSI MaTePUAJIOB. MarepuasoB
Hroro no paspeny 3 4 TecTupoBaHue
8. [TepepaboTKa MPOAYKTOB oboraijeHus | 3
8.1. Metannyprudeckas repepaboTka 3 2,1 UTeHre KOHCIIEKTOB JIEeKL[1H, Camoomuem OK-1 3ys8
npo/iyKToB oboraiieHus. YepHasi u H3y4eHue JOMOJHUTe/IbHBIX IIK-14 3ys
1[BeTHas1 MeTa/utyprus. [lepepaboTka MaTepuasoB IIK-16 3ys
DY/ ¥ KOHIIEHTPATOB 0/1aropo/{HBIX
MeTasuioB.ITepepaboTka py/ u
KOHLIEHTPATOB JIETKUX MeTa/l/IOB,
KOHL|EHTPaTOB peIKUX MeTaslJIOB
8.2. Xumnueckas nepepaboTka 3 2 UTeHre KOHCIIEKTOB JIEKL1H, Camoomuembl OK-1 3ys
T10JIe3HBIX UCKOIaeMbIX. KokcoBaHue u 15 H3y4eHue JOMOHUTe/TbHBIX IIK-14 3ys
razudukanys yriei. [lepepabotka ’ MarepuasoB IIK-16 3ys

anaTUTOBBIX U (HOCHPOPUTOBBIX
KOHLIEHTPaTOB

[ToaroToBka K TeCTUPOBAHUIO:

UTeHHe KOHCIIeKTOB JIeKL[Hﬁ,
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5. O0pa3oBarenbHbIe U HH(OPMALIOHHBIE TEXHO/IOTHH

B nmpouecce mipernosaBaHus AUCHMIUIMHBI  «OCHOBBI  1epepabOTKH  T0JIe3HBIX
WCKOMaeMbIX» TPUMEHSIIOTCS TpPaZULIMOHHAas W  HWH(OPMAaLMOHHO-KOMMYHHUKAL[MOHHBIE
oOpa3zoBare/ibHbIe TEXHOOTHH.

Marepran [UCLIMIUIMHBI [OC/e/lOoBaTe/lbHO M3/1araeTcsi B  COOTBETCTBUU  C
JUCLIMIUVIMHAPHOW  JIOTWKOM  (MHQOpMaluoHHas Jekuus).Marepuan OpUeHTHpOBaH Ha
W3/10)kKeHre U 00bsICHeHHe CTyZeHTaM HayuHoW WH(OopMalvH, MoAJiexKalleld OCMbICJIEHHI0 1
3aroMHUHaHMI0. VICTIo/b3yeTcs TakKe JIeKLHsI-BU3yani3aliys, TIPH 3TOM H3/I0KeHHe yueGHOro
MaTepuasa CONpPOBOXK/JAeTCsl Mpe3eHTalyel, WIMKCTPaTUBHBIMY, rpauueckuMu, ayguo- U
BHJleOMaTepuasaMu.

6. YueGHO-MeToANUeCKHe 00ecrieyeHHe CaMOCTOSITe/TbHOM PadoThI 00yJaroIuXCs

[To gucuumnimHe «OCHOBBI 1MepepabOTKH T0JIe3HbIX HMCKOMAeMbIX» TpelyCMOTpeHa
ayJUTOpHAasi U BHeayJUTOPHasi CaMOCTOsITe/TbHast paboTa 00yuaromyxcsl.

AyautopHasi camocTosiTesibHass paboTa CTYZEeHTOB TIpeArosiaraeT BBIOJHEHHE
KOHTPOJIbHBIX PA0OT Ha JIEKIIMOHHBIX 3aHSATHSIX.

BHeaymuTopHas ~camocTosiTesibHasi — paboTa  mpefrionaraeT — pelleHde  3ajad,
BBITTOJIHEHUE CaMOCTOSITe/IbHBIX paboT.

CamocmosmenbHo pewiumb 3a0avu.

1. TIpousBoautenbHOCTEL habprku 5000 T/CyT., MaccoBas AoJisi Mmeau B pye 1,2 %, B
KoHLeHTpaTe — 18 % u B xBocTtax — 0,1 %. Onpenenuts BbIX0[ KOHL|EHTpaTa U XBOCTOB B
TOHHAX U TMpOLieHTaX, W3BJeueHre Me/ld B KOHLIEHTPAT U XBOCTbI, CTeNleHb COKpPaIlleHUs.

2. TIpu oGorartieHuH LUHKOBOM Py/Ibl C COZiep>KaHUeM IMHKa 2,5 % TosydyeH
KOHLIEHTpaT C MacCOBOM fioseit 48 % 1pu u3B/leueHUM MeTalsla B KoHLeHTpaT 85 %.
Ornpee/iiTh MacCOBYIO JIO/TIO LIMHKA B XBOCTaX, BbIXOJ, KOHLIEHTPAaTa ¥ XBOCTOB, U3B/IeUeHHEe
L[MHKa B XBOCTHI.

3. MarHeTuTOBasi »Kejie3Hasi py/ia C MacCoBO# fosieii MarHetuTa (Fez04) 53 %
o0boraiijaeTcs ¢ MoiyueHHueM KOHIIeHTpaTa, cofiepskaliero 63 % jkesie3a Npy U3BIeUeHU!
MeTa/ula B KOHLeHTpaT 82 %. Onpee/nTh BIXOAbI KOHLIEHTpaTa ¥ XBOCTOB, MaCCOBYIO
JIOJTIO Kefie3a B XBOCTaX U MOTepU MeTaslia Tipy 00oralljeHUH.

4. Tlpu oborameHny MHUPOXJIOPCOZiepXKalield pyAbl C copepkanuem Nb.Os 0,5 %
MoJTyyeH KOHLIeHTpaT ¢ MaccoBoi fosieli Nb.Os 4,6 % mipu u3Bneuenuu 73 %. OrnipefienuThb
BBIXO/Ibl KOHLIEHTpaTa U XBOCTOB U MacCOBYt0 00 Nb,Os B XBoCTax.

5. Ha ¢uibTpoBaHMe mNoOCTymaeT CryLleHHbIM MNPOAYKT C COZep>KaHWeM TBEepZOoro
p1(%) u Harpyskou 1o TBepgomMy Q:(T/4), B pe3ysbTare IOy4arOT TOTOBBIM ITPOLYKT MacCOU
Qs (T/9) ¥ BMAXKHOCTBIO 3 (%). Omipegenuts 06beM BO/IBI, yAansieMoi ¢ hbunbTpaToM Wh.

6. ITocTpouTk TI0 pe3y/bTaTaM CUTOBOTO aHaM3a MPOObl XapaKTePUCTUKH KPYITHOCTH.
Onpefenuts MOAY/b LIKabl CUT, YAaCTHBIN BBIXO/, K/IACCOB KPYITHOCTH.

NuauBuayanbHas caMocTosiTesibHast padora (MCP)

1. [Insg rpynnbl MMHEpasoB MPUBECTH 3HAU€HWs] CBOMCTB - MJIOTHOCTH, MarHUTHOW
TIPOHHUIIAEMOCTH, Y/eJTbHOU 3/IeKTPOIIPOBOAHOCTH. Pe3yibTaTel 0OPMHUTE B BU/ie TaOIULIBI.

2. [lna 3aaHHOrO L[EHHOIO0 KOMIIOHEHTa pYyJ, TpHBECTHM 3HauyeHWs KOHJULUM,
I'OCToB nm TY Ha KoHUeHTpathl. [IpyBecTH 3HaUeHHs KOHAMLMK Ha Bpe/Hble IPUMECH U
BJIQKHOCTb.

3. [IpuBesieHbl MUHepanbHbIM M XWMWYECKUM COCTaB pyZpl. Ornpejenuts, Kakou
KOMIIOHEHT B /IaHHOM pyJe LeHHbIM, B COCTaB KaKMX MHHepasioB OH BXojuT. Kakue
COJIep’KaTcs B pyZie BpeAHbIe U I10/Ie3Hble IIPUMeCH, 3/1eMeHTbI-CITyTHUKH.



4. BBIMOMHNATE 3CKA3 000pY/0BaHUS /s TIOATOTOBUTENbHBIX TpoiieccoB. Ormcarth
NpuHLMI  paboTel  00OpYZOBaHUS, BbIIEUTh [JOCTOMHCTBA W HEJOCTAaTKH.YKa3aTh
TIPOU3BO/INTEJISI.

5. BbINOMHUTB 3CKU3 000pY0BaHMs /11 OCHOBHBIX MporieccoB. OnucaTth MPUHLMIT
paboTbl 060py0BaHVs, BBIAEIUTE JOCTOMHCTBA U HEJJOCTATKU. YKa3aTb MPOU3BOAUTEJIS.

6. BeImosHUTL 3CKU3 000pYZOBaHUS A/ BCIIOMOTATeIbHBIX TpoLeccoB. Omucath
NpUHLMN  paboTbl  000py/OBaHUs, BbIENUTh [OCTOMHCTBA M HEJOCTaTKU. YKa3aTb
TIPOU3BO/IUTEJIS.

7. Ionb3ysick JyATEpaTypol 1300pa3uTh TNPHUHLUIHAIBHYIO CXeMy OOOorarieHus
MarHeTUTOBOW/MeHO-LIMHKOBOW/a/IMa3HOoW/30/10TOW/Ap. pyA. [laTh TIOSICHEHUSI K CXeMe:
00OBSICHUTE CXeMy PYZOTO/ArOTOBKH, BEIOOp MeTozia o0oraitieHusi, pUBecTy npumMep ¢abpuk.

AyoumopHble KoHmpo.ibHble pabombi (AKP)

AKP Nel «TexHonozuueckue nokazameau obo2aujeHus’»

HamucaTh Ha3BaHKe MPO/yKTOB 00OTalljeHUs U IaTh UM OTIpe/ie/IeHusl.

Harcate OCHOBHbIE TIOKasaTelnu TPOAYKTOB oboramienws. [laTe ompeseneHus
HanucaTb (OpMYJIbl /1 UX OTpe/ieNleHusl.

AKP Ne2 «I'paHynomempuueckuli cocmag npodyKmoe 0602ailjeHus»

[To rpaHy/OMeTpUUeCKOM XapaKTepHUCTHKe OIpeJe/uTb: MaKCHMasbHbI pa3Mep
Marepvasa B mpobe, cpefiHWI pa3mep, TNpeo0sajlaHie YaCTHL], YaCTHBIA BBIXOJ K/IaCCOB
KPYITHOCTH.

BHeayautopHasi camocTosiTesibHasi pabota oOydaromuxcsi TipeAronaraer paboTty Ha
obpa3oBaTeslbHOM  TOpTasie,0CyLIeCTBISIETCSS B BHJE WU3YyUY€HHWs  JIMTepaTypbl 10
COOTBETCTBYIOIIEMY pa3fiely C MpopabOTKOW MaTepuana; BBINOJHEHUS /IOMAIHUX
WH/IUBU/yalIbHBIX 3a/laHUid, TECTOB,IPOCMOTP BHZEOMAaTepHaJoB IO TeMaM JIeKIIMOHHBIX
3aHATHH.

WNupuBuyanbHble qomaiiiHue 3aganus (M/13):

H/13 Nel HanucaHue 3cce noc/ie npocmompa ¢uabma Ha memy «Xapakmepucmuka
20pHO020 npeonpusmMus»

K mpocmotpy mpeanoxeH ¢wibM 00 OZHOM W3 TOpHBIX mpearnpusithiillocie
npocMoTpa ¢uabMa HeoO0XOAWMO HarucaTb 3CCe O JAHHOM TIPeATpUSTHH, B KOTOPOM
JO/DKHBI OBITH JAHBI OTBETHI HAa CJIe[YIOIIie BOTIPOCHI:

1. HasBanue npejrpusatus

2. MecToHaxoXxeHue peIpusaTis

3. HaumeHoBaHMe TIO/Ie3HOTO KCKOMAeMOro, TiepepabaTblBaeMOr0 Ha JJaHHOM
TIpeJIIpUATAN

4. Cnoco6 100bIuM 1M0Ie3HOTO UCKOTIAeMOT0

5. Kakoe obopyzoBaHre M KaKOTO THIIA WCIIO/IB3YeTCsl /sl TIOATOTOBKH I10J/Ie3HOTO
HCKOTaeMoro K oboraiieHuo?

6. Kakoii meTo/ oboratjeHust IpuHAT Ha (abpuke?

7. Kakue BcriomoraresbHble — TIPOLIECCHI  WCMOMB3YIOTCS — AAsi  0O6paboTku
oborarteHHOro MpoAyKTa?

8. Kakue roroBble NpoAyKThbl BbIITyCKaeT IpeArpusaTie?

9. Kro sBrisieTcst noTpebuTesieM rOTOBOM MPOAYKLN?

H]]3 Ne2. 3adaHus 0151 camocmosime/ibHO20 u3ydeHusi. [IpumepHble membli:
CoBpeMeHHbIM 3Tan pa3BUTHSI TOPHOTO Jiea.

['opHoe feso u 3KkoJ0rYs

CoBpemeHHbIe FOpHbIe [IPOMBILLIIEHHUKY.

VHHOBaLMOHHBIE TEXHOIOTUU B TOPHOM JieJie.

Cucrema ropHbIX HayK.

CocTosiHMe TOpHOM MPOMBIIIEHHOCTH Poccuu, cTpaH 3apy0esKbsi.

SUAWNR



7. Victopuueckoe cOOBITHE, TTOB/USIBILIEE HA PA3BUTHE TOPHBIX TEXHOIOTHH

TecTrupoBanue
BribepuTe npaBU/IbHBIN OTBET.
1. Ha kKakoM mo/ie3HOM HCKONaeMoM ObL/IH BIlepBbIe ONPO00OBaHbI BCe

COBpeéMEeHHbI€ METO/Ibl 0601"8]1[@HI/IH?

Ha 30/10Te;

Ha a/iMasax;

Ha He(Ty;

Ha >KeJie3HbIX py/lax.

2. XpOHOJIOTHYECKH, KAKOH MeTo/] 00oraiieHus 0bI CaMbIM ME€PBHIM?

rpaBUTAL[MOHHBIN;

cerapaljMoHHBbIMN;

MarHUTHBIM;

paZiuoMeTpHUUeCKUM;

py4Hasi COpTUPOBKa.

3. Kakoii npu0op Ha3bIBalOT MEPBbIM 000raTUTE/TEHBIM HHCTPYMEHTOM?

JIOTOK;

CUTO;

MOJIOTOK;

OBeubs IIKYypa.

4. K Kakoi#i 0Tpac/iu 0THOCHTCSA J00bIUa ¥ mepepadoTKa MeJHBIX, IUHKOBBIX,

HHKeJIeBbIX, CBUHIIOBBIX py/?

DY/, YEPHBIX U JIETUPYIOLIUX MeTasl/IOB;
Py, LIBETHBIX MeTaJlJIOB;

pyZ, 6/1aropoAHBIX MeTaslioB.

5. UTo He 0OTHOCUTCHA K TOPHOMY Je1y?

no6brya HedTH;

J00bIYa MUHEepaTbHBIX TIOA3eMHBIX BOJ;

oOoraiijeHue 10JIe3HbIX UCKOTIaeMbIX;

(13MKO-TeXHUYeCKast Fe0TeXHO/IOTUs;

(hM3UKO-XMMHUUecKast Fe0TeXHOIOTUsl.

6. Uro siB/IsAETCS IVIaBHBIM JOCTH)KeHHeM OPOH30BOro Beka?

OCBOEHHe HOBOM TeXHOJIOTHH 00pabOTKH KaMHS;

OCBOEHMEe TeXHOJIOTUU U3TOTOBJIEHUS JJIMHHBIX Meuel U 3epKall;
TI0sIB/IeHHe KeJle3HbIX MOJIOTa U Kaia;

TOsiB/IeHHe TTMCbMEeHHOCTH.

7. UYTO0 He 0THOCHTCA K AOCTH)KEHUSAM KaMEeHHOr0 Beka?

TosiB/IeHHUe YesloBeKa MPSMOXO/SIIero;
OCBOEHHe OTHS;
OCBOEHHe TeXHOIOTUH 00pabOTKH KaMHS;
TNOsIB/IeHUe TTMCbMEHHOCTH;
pa3BUTHE TOPTOBBIX OTHOLIEHHH.
8. Uem o00bsicHsIeTCA TOT (PAKT, UTO >Kej1e30 sIB/IAeTCsl MeTa/llIoM Nel?
€ro pacrpoCTPaHeHHOCTHIO B 3eMHOM KOPe, OTHOCUTETbHO HeC/I0)KHOW TeXHOsIoruei
J00BIUM ¥ oOOoraIeHus,
€ro HeoOXOZAMMOCTBIO I/ U3TOTOBJIEHNST BaKHEHUIIINX JieTalel U y3/I0B;
MeTas1 Nel 3T0 BOOOIIE — 30/10TO;
TIPOCTO 3TO JiellieBOe ChIphe.
9. K ¢usuko-TexHNUeCKOoi re0TeXHO/JIOTMH He OTHOCUTCA:

OTKpBbITasi pa3paboTKa MeCTOPOXK/IeHHI TI0/1e3HBIX HCKOTaeMbIX;



ro/[3eMHasi pa3paboTKa MeCTOPO>KeHHH TI0/Ie3HbIX NCKOTIaeMBbIX;
OTKpBbITasi re0TeXHOJIOT s

0/[3eMHasATe0TeXHOIOT Uisl;

CTpOUTE/TbHAsA Te0TeXHOJIOTHS.

10. Yto Ha3bIBaeTcs Mojie3HBIM UCKOIIaeMbIM?

TPUPOJHbIE MYHEepa/IbHbIe Bell|eCTBa OPraHUYeCKoro UM HeOpraHuyeckoro
TIPOMCXOXK/IEHUSI, KOTOPbIe TIPU COBPEMEeHHOM YPOBHE TeXHUKH U TEXHOJIOTUU MOTYT ObITh
JlocTaTouHO 3()PeKTUBHO MCII0/Ib30BaHbI B HAPOJHOM XO035IHCTBE B €CTeCTBEHHOM BH/Ie WU/U
TI0C/Ie TIpe/IBapUTeTbHOM TTepepaboTKH.

TPUPOJHOE MUHEpaJIbHOE ChIPbE, CoZieprKalliee MeTaslibl WU UX COeJUHeHUS B
KOJINUeCTBE Y B BUJIe, IPUTOJHOM [I/I51 KX TIPOMBILLVIEHHOTO MCII0/Tb30BaHus;

TeXHOTeHHOe Y MPUPOJHOe MUHepasbHOe ChIpbE, 3ajieraroliee B Hejipax 3eMJIy,
KOTOpO€ B IepPCIeKTHBE MOXKET PaCCMaTpPHUBAaThCS Kak MoJIe3HOe.

11. Yto Ha3bIBaeTCA EHHHIM KOMIIOHEHTOM?

3/1eMeHT WY NIPUPOJHBIM MUHepaJl, Y/Iyullalolyii KaueCTBO KOHL|eHTpaTa;

3/1eMeHT WY IPUPOJHBIM MUHEpas, C Lie/Ibl0 T0/TyueHHsl KOTOPOro J00bIBaeTcst
T10/Ie3HOe MCKOIaeMoe;

CaMOPO/IHBIN /IeMeHT, COZiep Kalluiicsl B TI0JIe3HOM MCKOIlaeMoM;

MeTaJ/Ulbl, U3BjIeKaeMble U3 HeZlp 3eMIIN.

12. Yro Ha3bIBaeTcs oboraieHneM 1o/ie3HbIX HCKONaeMbIX?

3OTO Mmpoljecchl XMMUUECKOT0 pa3jie/ieHrss MUHEepPasioB.

OTO TpoIieCcChl MEXaHUUECKOTO pa3zie/ieHrst MUHepasioB 6e3 U3MeHeHHs XUMHUUeCKOTO
COCTaBa ChIpbS.

OTO OKUC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIE MPOLIECChI 3@ CUeT YaCTUUHOI'O WX TIOJIHOTO
repexo/ia 3/IeKTPOHOB OTOJAHUX aTOMOB K JIPYTHM.

OTO0 mpoLecchl U3MeHeHUsI CTPYKTYPbl, MUHEPa/IbHOT0, & MHOT/Ia U XUMHUYeCKOTO
COCTaBa TOPHBIX TIOPOJI, B 3eMHOMKOPe.

13. KakoBa 11e/1b IpPOLeCCOB 000raiieH s Mo/Ie3HbIX HCKOMaeMbIX?

Ortenenye nose3HbIX MUHEPAIOB OT BMeLLAIoLel [IOPO/bl ¥ BpeJHbIX IpUMecei 1
TI0J/TyueHHe KOHLIEHTPATOB, [T0CBOEMY KaueCTBY YZIOB/IETBOPSIOLIVX TpeOOBaHKSIM ITOC/IEYFOIIMX
riepe/iesioB.

Ort/ienieHue 110/1e3HBIX MUHEPAJIOB OT BMeLAroLIlel [IOPO/ib C 0/Ty4eHreM KOHLIEHTPaToB,
TIOCBOEMY KaueCTBY Y/IOB/IETBOPSIIOIIMX COOTBETCTBYFOLIMM TPeOOBaHHSIM.

Oumili{eHYe M0JIe3HBIX NCKOTIAaeMbIX OT HEHY)KHbIX, 0a//TaCTHBIX KOMITOHEHTOB.

14. Kakwue no/ie3Hble HCKOMNaeMble He MoJABeprawTcs 000raijeHuo?

Hedrs.

JKesesucTble KBapLIMTHIL.

bokcutsl.

Anmasbl.

[IpupoaHbIi ras.

15. O uyem upeT peun? ... Ha3bIBACTCS MPOAYKT C MOBbILLIEHHBIM WA
IIpeMMYIeCTBeHHBIM 110 CPaBHEHMIO C PY/I0M COZlepyKaHWeM L|eHHOTO KOMITOHEeHTa.

0 KOHLIEeHTpare;

0 XBOCTax;

0 T10JIE3HOM KOMITOHEHTE;

O ChIpbE;

0 NPOAYKLMU.

16. XBocTamMu Ha3bIBAETCA:

OTx0/ bl MPOM3BO/ICTBA, He COZlep Kalljye MoJie3Hbld KOMITOHEHT.

[TpoAyKT C HU3KUM CoZiep>kKaHheM LIeHHOT0 KOMITOHEHTA 0 CPaBHEHUIO C UCXOIHOM

pyZoii.



[TpoayKT, B KOTOPBIN BBIAE/SIeTCS OOMbIIIast 4aCTh BMeLIAolel TOpo/bl U
He3HauWTe/IbHasl YaCThb L{eHHOT0 KOMITOHEeHTa.

[TpoAyKT, MOCTYTAMOIMIA B OTleparjuio 00oraleHus [jis OU3BIIeUeH s L{eHHOTO
KOMITOHEHTa.

17. Yro mokasbIiBaeT cxema IjeNny anmnaparos?

MyTH C/IeZIOBaHUs MPOAYKTOB 000TalleH s C YCIOBHBIM U300pa)keHHEM arraparos;

MyTH CJIeJOBaHUSI 110JIe3HOT0 MCKOMaeMoro U MPOYKTOB ero oborarieHusi
YCJIOBHBIM M300pa’keHUeM UKCJ/Ia, THIA U pa3Mepa arrnapaToB ¥ TPaHCTIOPTHBIX CPE/ICTB;

MyTH CJIeIOBaHUS TIPOAYKTOB 00O0TallleH s C YCIIOBHBIM M300paXkeHHeM arrapaToB U
TPaHCIIOPTHBIX CPE/ICTB;

MyTH CJIeJOBaHUSI 110JIe3HOT0 MCKOMaeMoro U MPOYKTOB ero oborarieHusi
YCJIOBHBIM M300pa’keHUeM UKCJ/Ia, THIA U pa3Mepa arraparos.

18. BoaHo-u1;1aMOBas cxeMa MOKa3bIBaeT:

I[TyTu ciej0BaHus TI0JIE3HOTO UCKOTIAeMOTr0 ¥ TIPO/IYKTOB 00OTall|eH st C YCIOBHBIM
n300pa)KeHreM arapaToB.

T[lepeueHb U MOC/IEJOBATEILHOCTL TEXHOJIOTHUECKHX MPOLIECCOB U OTepaLiyiy,
KOTOPBIM TO/IBEpraeTcsl 1ojIe3HOe UCKOTIaeMoe.

KonuuecTBeHHbIe MOKa3aTe/ iy oboraleHus /st KaK/J0i oreparjuu 1 MpogyKTOB.

KonmuuecTBo Bofipl, I00aB/IsieMOe B OT/e/IbHBIE OMEepPariii U MPOAYKTHI.

19. TexHonoruueckasi (KaueCTBeHHO-KO/IHYeCTBEHHAs1) cxeMa 000raieHus

INOKa3bIBaeT:

KomuecTBeHHBIE WM KaueCTBEeHHbBIE TT0Ka3aTe/ v 000TralljeHus /i KayKA0H oreparyu
Y TIPOJIYKTOB;

KomuecTBeHHBIE U KaueCTBEHHbIE TTOKa3aTe/i 00oraltieHus /s KaK[0W orepariiy U
MPOJIYKTOB;

[TyTtu cnemoBaHUs TIO/IE3HOTO UCKOTIAeMOT0 U TTPOJAYKTOB ero oboraiieHus C
yKa3aHWeM KOJINUeCTBEHHBbIX U KaueCTBeHHBIX TI0Ka3aTesiel o0oraleH s s KaxK10u
orepalLyy U MpOAYKTOB.

[Tyt cyieoBaHMs 110J/I€3HOTO UCKOTIAEMOT'0 U MPOYKTOB 000Tall[eH!s C YC/IOBHBIM
1300pakeHWeM arlaparToB.

20. Kakoe Ha3HaueHHEe UMEKOT MO/ITOTOBUTE/IbHBIE MPOLeCChl 000TraleHns?

[oBecTu 1moJie3HOe UCKOTaeMoe 10 KPYITHOCTH, TIPU KOTOPOW CTaHeT BO3MOKHBIM
OTJe/UTh OIHA MUHepasbl OT APYTUX;

Pa3apobuTh pyy /10 MEJIKOTO COCTOSTHUSI;

HoctaBuTthb pyzy Ha (habpHKy, pasrpy3uThb U 3a0bITh.

Pa3MeIbumTh 10JIe3HOe UCKOTIaeMoe, YTOObI pa3beIMHUTh BXO/SIIINE B HETO
MUHeDaJIbI.

21. Ha yem 0CHOBaHBI MPOIECCHI 000TAIEHHS M0/Ie3HbIX HCKOMAEMBbIX?

Ha MeXaHUYeCKuX U (PU3UKO-XUMUUeCKUX CBOMCTBAX MUHEPAsOB;

Ha pa3/IMuMM pasjie/isieMblX MUHEPA/IOB B MeXaHUUeCKUX U (hHU3UKO-XUMUUeCKUX
CBOMCTBAX;

Ha MeXaHWYeCKOM pa3/ie/IeHHy MUHEepasioB B pa3Hble MPO/yKThl.

22. B ocHOBe rpaBUTALJMOHHOT0 MET0/1a 000TalleHUsl JIOKUT HCI0/Ib30BaHHe
pa3/IM4uM B ...

TJIOTHOCTH;
MarHUTHOM BOCITPUMMUHBOCTH;

CMauHUBaeMOCTH MUHEpAsIOB BOJIOM;

3JIEKTPONPOBO/[HOCTH.

23. B ocHoBe ()JIOTAalHOHHOT'0 METO/a 000raleH s JIe)KUT UCII0/Ib30BaHHe

pa3/IM4uM B ...
TJIOTHOCTH;



MarHUTHOM BOCTIPUMMYKBOCTH;

CMauYMBaeMOCTUA MUHEDAJIOB BOZIOM;

3/IeKTPOTIPOBOAHOCTH.

24. Kakoii U3 nepeurc/ieHHbIX MPOLECCOB He OTHOCUTCA K TPAaBUTALHOHHOMY

MeToAy oboraieHus?
OTCa/IKa;
KOHIIEHTpAIMs Ha CTOIax;
o0oralrieHHe B TSDKEJIbIX CyCIeH3MsIX;
oborarrieHye 1o TPeHHo;
25. Kakoii U3 mepeuyrc/IeHHbIX aniapaToB He AB/IAeTCA IPaBUTAI{MOHHBIM?

BuHTOBOM cerapaTop

TspkenocpeHbIM KOHYCHBIW cerapaTop

OneKTpoCcTaTUUeCKWii cerapaTop

[THeBMaTHUeCKuli cernapaTop

26. Kakoi u3 nepeunc/IeHHbIX MPOLIeCCOB He 0THOCUTCS K BCIIOMOTraTe/IbHbIM?

MarHeTH3UpYIOIIUA 00KHT.

OG6e3BOKMBaHHE.

[TbineynaBvBaHye.

OuncTKa CTOUHBIX BO/I.

27. Kakoi U3 mepeuync/IeHHbIX MPOLECCOB OTHOCUTCA K MOATO0TOBUTE/IbHBIM?

npobsieHue;

00e3BOKUBaHNUE;

¢noTauys.

28. Kakoii U3 nepeurc/ieHHbIX MPOLIECCOB He OTHOCUTCSA K MOAT0TOBUTE/TbHBIM?

npobJieHue;

v3MeJIbYeHue;

K/accudurKanys;

obecribuIeBaHue.

29. Kakoii U3 nepeunc/ieHHbIX MPOLeCCOB He OTHOCUTCA K COOCTBEHHO

odoraTuTe/IbHBLIM?

MarnuTtHas cernaparusi.

DJIeKTpUYeCKasi cerapariusi.
PagyomeTpuueckas ceraparusi.
Arnomepanusi.

30. daoTanuoHHOE o0oraiieHue 0CHOBAHO:

Ha pa3miunu B cMauiBaeMOCTH MUHEDAJIOB.

Ha pa3miunu B I7IOTHOCTSIX MUHEPAJIOB.

Ha pazmiunu B 1{BeTe MUHEDPAJIOB.

Ha pa3miumu MuHepasioB B ClIOCOOHOCTH OTPa’KaTh, MPOITYCKaTh, TIPEJIOMJISATh CBET.
31. CymHocTh npoinecca neHHou ¢uioTamuu 3aK/II04aeTcs B C/IeAYOIIeM:

['vapoduibHbIe YacTHLbl 3aKPETISIFOTCS Ha BO3ZYLLUHBIX My3bIPbKax Y BCIUVIBIBAOT Ha
TIOBEPXHOCTh, THAPO(GOOHbIe UACTHULIBI OCTAIOTCS B 00BEMe IMTyJIbIIbL.

'uapodoOHbIe YaCTULIBI 3aKPETUISTIOTCS Ha BO3AYIIHBIX My3bIPhKaX M BCIUIBIBAIOT Ha
TIOBEPXHOCTb, THAPOQU/IbHBIE YaCTHLBI OCTAIOTCS B 00beMe Ty JIbIIbI.

I'uapodobHble U ruApodUIbHbIE UaCTULIBI 3aKPETISIFOTCS Ha BO3AYIIHBIX My3bIpbKaX U
BCIL/IbIBAIOT HA [TOBEPXHOCTb.

'uapodobHbIe ¥ rUAPOQUILHBIE UACTHLIBI OCTAOTCS B 00beMe IMyJIbITbL.

32. 1711 noBbILIeHHs pa3/inuis B CMAa4YMBAaeMOCTH pa3je/iseMbIX MUHEpPaIoB

HCIOJIB3YIOT:

BOZTY
Macji0



peareHTbI
XUMHYeCKHe BelllecTBa
33. OcHOBHBIM (pr3MUeCKUM CBOICTBOM MHHEPAJ/IOB, ONpe/e/IA0IHUM

BO3MOXHOCTb MaI‘Hl/ITHOI‘OOGOI‘aHIEHI/IH, ABJ/IAETCA:

Y enbHasi MarHUTHasi BOCIIPUMMYMUBOCTb.
[wvsnekTpuueckas MPOHULIAEMOCTb.
JIromuHecLieHIus (X0/I0JHOe CBeUEeHUe).
TpubosnekTpuueckuii 3¢deKT.

34. Yrto Ha3bIBaeTCA CrymeHuemM?

[Tpotjecc pa3zeneHus TBepAOH U >KUJKOM (a3, 0CHOBaHHbIM Ha eCTeCTBEHHOM
OCaXJeHUH MUHEePaTbHBIX YaCTHUL] B )KUJKOCTU MOJ, IeICTBUEM CUJTbI TSDKECTHU.

[Tporjecc ecTecTBeHHOM PUIBTPALIUN KUAKOCTH Yepe3 TIPOMEXKYTKU MeXKAY TBePIbIMU
YyacTULIaMU WA KyCKaMU T0J] IeMICTBUEM CHJIbl TSDKECTH.

[Mporecc pa3zesneHus TBep0OH 1 XXUAKOU (a3 My/IbIbI C TOMOILBIO TIePeropoIKU Mo/
JIeVCTBHEM pa3HOCTH JIaB/IeHHH, CO37laBaeMOi pa3pshkeHHeM WK U30bITOUHBIM JiaB/IeHUEM
BO3/yXa.

35. KakoBbI MepCrneKTUBBI Pa3BUTUA TeXHUKH U TEXHOJIOTHH 000raleHus
M0J/Ie3HbIX UCKONaeMbIX?

Pa3BuTHS He TIPEABUIUTCS, B 9TOM HET HeOOXOANMOCTH

Heob6xo11Mo coBepllieHCTBOBaHHe B CBSI3U C YXY/LLIeHHeM KauecTBa UCXOJHOTO
CBIPbSI

OTO Hef[0MyCTUMO, TaK KakK BO3pacTeT Harpy3ka Ha OKpY)Katolllyto cpesly

YpOBeHb Pa3BUTHS JOCTUT CBOETO Mpejiena



7. OHeHOqHBIe cpeacTBa Aid MMpoBeAeHUsL HpOME)KYTquOﬁ aTTeCTdllu1

a) HJIaHI/IpyEMbIE Pe3y/1bTdTbl OﬁyquI/Iﬂ U OLI€HOYHbIE CPeACTBA JJIA MIPpoBeAeHUs HPOME)KYTOHHOﬁ aTTeCTaluu:

CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1nanvpyeMble pe3ysibTaThl 00y4YeHust

OueHouHbIe cpejCTBa

OK-1 crioco0HOCTh K aOCTPAKTHOMY MBIIIJIEHHIO, aHA/TH3Y, CHHTE3Y

3HaThb

- OcHOBHBIe TIpOLeCChl  TepepaboOTKH
T0J1e3HBIX UCKOTAaeMbIX

Bonpocbl 0151 nod20moeKu K 3auemy no oucyuniuHe «OcHo8bl nepepaéomku
No0/1e3HbIX UCKONAEMbIX»:

1. Kakue cBOiiCTBa MUHEPAJIOB UCIIOIb3YIOTCS TIPH Pa3/IMUHBIX METO/laX 00orarieHus ?
2. Korza Heob6x0/1uMo TIpUMeHSITh MeXaHuuecKoe oboraitjeHue?

3. V3 Kakux orepauyii COCTOSIT MPOLIeCChl 00OTalleHNs?

4. Kakue mpouecchl T1epepabOTKM  MHWHEPAJbHOTO  ChIpbsi  HA3bIBAIOTCS
MO rOTOBUTE/IbHBIMU?

5. Kakwue riporjecchl nnepepaboTKy MUHEPaIbHOTO ChIPbsi HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakwe mporecchl  TiepepabOTKM  MHHEPAlbHOTO  ChIPbS  HA3bIBAOTCS
BCIIOMOraTe/IbHbIMU?

7. Kakuvie MpoAyKThI MO/Ty4atoT B pe3y/bTaTe 00oramieHus ?

8. Uem omnpegenseTcs rpezesbHO BO3MOXKHAasE MaccoBasi |0/l LIeHHOI0 KOMIIOHEHTa B
KOHLIeHTpaTe?

9. IpuBeauTe KaueCTBEHHYIO cxeMy oOorailjeHusi U CXxeMy LieTH arrapaToB.

10. Uem ompepensieTcsi KPyMHOCTb, [0 KOTOPOM I0/Ie3HOE WCKOTIaemMoe JpoOuTcs,
v3MeJibyaeTcsi riepes; oboraijeHreM?

11. Tlouemy mpumeHsieTcsl CTafiyanbHOe ApoOsieHWe? YTO Ha3bIBAaeTCs OTKPHITHIM M
3aMKHYTBIM LIUK/IOM IpOO/ieHus ?

12. Kakue armapatbl UCTIO/IB3YIOTCS /1711 APOOJIeHNsT M N3Me/TbUeHUsT PYAbI?

13. B ueMm cocToUT Ha3HaUeHUe orepaliii FPOX0ueHusl, K1acCU(PUKaLu?

14. Kakue arnmnapatbl UCMO/Ib3YOTCS //1s1 ONepaljvii TpOXoueHust U KinacCupuKarun?

15. Kakue 3aKOHOMEpPHOCTH JieXaT B OCHOBe TI'paBUTALMOHHOIO IIpoLiecca
oboramerns? Knaccrudukaliysi rpaBUTaIMOHHBIX TTPOL[ECCOB.

16. YTo Ha3bIBaeTCst NpoLeccoM oTcasku? OTcaZjouHble MallUHbI.




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

17. Kakue cunabl [eWUCTBYIOT Ha MUHepajbHble YacTULbl Ha IOBEPXHOCTU
KOHLIeHTPAL[MOHHOI'0 CTOJIa?

18. Kakue mosne3Hble HCKoraemble 000ramiaroTcss Ha KOHLIEHTPALMOHHBIX CTOJ/Iax?
OoborairjeHre Ha BUHTOBBIX CeTlapaTopax M KOHLIEHTPALMOHHBIX CTOJIaX.

19. Uto Takoe TsKesasi cpefia ¥ Kakue TUIIbl TSDKesbIX CpeJ, BCTPeuaroTCsl B [IPaKTUKe
oboraiieHus?

20. B ueM 3aksro4aeTcs CyL{HOCTb IpoLiecca paszeieHus B TsKesblX cpejax?

21. Kakue CyIIeCTBYIOT OCHOBHbIe THWIIbI amNraparoB [Jisg pasfe/ieHus B TsKeJIbIX
cycrieH3usx? ONMUILIMTe TIPUHLUIT UX PabOTHI.

22. Knaccudukaimsa (oTalMOHHBIX MpoLeccoB. B yeM 3akmouaeTcs mporiecc
dbaotatmn?

23. UTo Ha3bIBaeTCs KpaeBbIM YIJIOM CMauuBaHUA?

24. KakoBO Ha3HaueHHe (JI0TallMOHHBIX peareHToB, UX K/laCcCU(pUKaLus?

25. B uem nipeumy1ecTBO (hJIOTALIMOHHOTO MeTOZa 00OraItieHus repesi 0CTaTbHBIMU?
26. Uto Ha3bIBaeTCs MpsSIMOM U oOpaTHOM duioTaiuei? Kakue orepaiuu GiaoTaiyu
Ha3bIBAOTCSI OCHOBHBIMH, IT€PeUNCTHBIMY, KOHTPOJIbHBIMU?

27. Kak BbIeNSIOTCS 1|eHHble KOMIIOHEHThbl TPU CeeKTUBHOUM U KOJ/IEKTHBHO-
CeJIeKTUBHOM cxemax (ioTaluu?

28. Knaccudukaiusi ¢GIOTalMOHHBIX MaluH. BcromorartenbHoe  (pyioTaljuoHHOE
obopyoBaHue.

29. MarHuTHoe 1oJjie ¥ ero cBoucTBa. MarHutHasi BOCIPUUMYUBOCTb.

30. Kak pa3nuuaroT MyHepasbl 10 MarHUTHBIM CBoicTBaM? Kakoil cusbl TpeOyroTcs
MarHUTHbIE T10JIS1 [JIsT UX 00OTalleHus ?

31. OTKpeIThIE ¥ 3aMKHYTble MarHUTHbIe CUCTeMbl. MarHuTHbIe I10J1s CernapaTropos.

32. Kakue Cyl[eCTBYIOT TUIIbI MarHUTHBIX CerlapaTopoB?

33. MarHuTHbIe cerapaTopsl 4151 o0oraiieHus CHIbHOMAarHUTHBIX Py,

34. MarHuTHBIe cerapaTopsl JJisi o0oralieHust ¢1ab0MarHUTHBIX Py/I.

35. Ha3zoBute MeTo/bl 1 amrapaThl 00e3B0XKMBaHUS TIPOAYKTOB 00OTalieHusl.




CTpyKTypHBIi1

371eMeHT [Tnanupyemble pe3y/abTaThl 00yUeHUs OneHOUHbIE Cpe/iCTBa
KOMITeTeHLIUU
Ymets cobupatk ¥ aHa/TM3UPOBaTh MH(OpPMaLuIo, | 3adaHus 0151 camocmosime/bHO20 u3yveHusl. IIpumepHble membl:
Bbl/IeJIATh [JIaBHOE 8. CoBpeMeHHbIM 3Tan pa3BUTHS TOPHOTO Jera.
9. I'opHoe zeso 1 3K0J10TUs
10.CoBpemeHHbIe TOpHbIe IIPOMBILIIEHHUKU.
11./IHHOBALMOHHBIE TEXHOJIOTMH B TOPHOM JieJle.
12.CucTtemMa ropHbIX Hayk.
13.CocTosiHMe TOPHOH MPOMBIILITIEHHOCTH Poccuu, cTpaH 3apy0eskbst
14.VicTropryeckoe cOObITHe, TIOB/IMsIBIIIEe HA PA3BUTHE FOPHBIX TEXHOJIOTHM
Bragets TepMUHOJIOTHel B 00/1aCTH TOPHOTO fena,

oboraieHust TI0/Ie3HbIX MCKOIMAeMbIX U
repepabOTKU TIPO/IYKTOB;

HaBLIKaMHM  ODOCHOBAHHS  TEXHOJIOTHMH
oboraiijeHusi TI0/Ie3HbIX MCKOMAeMbIX Ha
OCHOBaHMM  aHa/iu3a (GU3UUECKHX U
(U3UKO-XMMUUECKUX CBOWCTB TIO/I€3HBIX
WCKOIIAeMBIX M MX CTPYKTYPHO-
MeXaHHUYEeCKHUX 0COOEHHOCTeH

Pa6oma co cnoeapem
Iate onpe/ie/ieHNs TEDMUHAM U TIOHSTHSIM, UCIIO/IB3YIOIMMCS CIeLauCTaMy B
00/1acTH OCBOEHHMSI M COXPaHeHUsl 3eMHBIX He/[p U BCTPEYAIOIIUMCS B JIEKLIUSIX

I1K-14 roTroBHOCTH Y4aCTBOBATh B HCC/IE€JOBAHUAX 00BHeKTOB HpO(l)ECCI/IOHaHbHOﬁ AEATEC/IBHOCTH U UX CTPYKTYPHBIX 3/IEMEHTOB

3HaTh

- CTPYKTYPY U B3aUMOCBSI3b KOMITJIEKCOB
1o J00bIve, epepaboTKe 1 oborarieHust
T0JIe3HBIX UCKOTIaeMbIX U UX
(byHKLIMOHABHOE Ha3HAUeHHe

TecTupoBaunmue.

1. Ha3HaueHue Kokca 8 Memas/aypeu4ecKoli npoMbluL1ieHHOCmu?
Torumso

Boccranosuresib

droc

[MInak

2. Kakue mamepuasbl umeiom Haubo/1blWiee NpaKMu4eckKoe npumeHeHue?
Mertasnibl

CruiaBbl

10JIMEepbI




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

3. 4Ymo He omHocumcsa K memasniypuu?

KokcoBanue

[obbrya pyabl

[Tonyuenue criiaBoB

HaHneceHne NoOKpbITHI

4. B Kakom eapuaHme npueedeHd NpAGU/IbHASA  NOC/Ae008ameabHOCb
Memas/yp2uyeckoz0 nepeoe/d xcesnesa?

obbrua — oboraiieHre — OKyCKOBaHHe — JOMEHHOe TTPOU3BOACTBO — CTaJIeN/IaBUIbHOE
— IIpOKaTHOe

[obbrua — OKyCcKoBaHHe — o0oraiteHre — JOMeHHOe TTPOU3BOACTBO — CTaJIeN/IaBUIbHOE
— IIPOKaTHOe

obbrua — oborarrieHre — JOMeHHOe TIPOU3BO/ICTBO - OKYCKOBaHUE — CTaJlelyIaBU/IbHOe
— IIPOKaTHOe

5. Umo He omHocumcs K OKyCKogaHuio?

O6xur

Aryiomepauys

bpuketrpoBanue

IIpeccoBanue

6. O kakom cnocobe okyckoeaHusi udem peub? OKyCKOGaHUe Me/qAKOOUCNEPCHBIX
mamepuasnoe nocpedcmeom ux npeccoeanust (06bI4YHO ¢ 006aeKoli ces3yioujezo).
O6xur

Aryiomepauys

bpuketrpoBanue

IIpeccoBanue

7. O Kakom cnocoGe oKyckoeaHusi udem peub? Tepmoxumuueckuii cnocod
0ob6pabomku mejqKuUX pyo u KOHYeHmMpamos ¢ ye/ablo UX OKYCKO8AHUs, NO/y4demozo
3a cuem cnekaHusl.

O6xxwur

Arnomepauys




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

bpuketrpoBanue

IIpeccoBanue

8. Bblbepume onpedeseHue OKAMbILKOBAHUIO:

OKyCKOBaHHe MeKO/MCIIePCHBIX MaTepuasoB IMOCPeJCTBOM UX TMPeccoBaHUs (0OBIYHO
C 100aBKOU CBS3YHOLLETO

OKyCKOBaHHe TePMOXUMHUECKUM CITOCO00M 00pabOTKH MeNKUX pPy[ M KOHI|eHTPAaTOB
CIIeKaHUeM

TpOLIeCC OKYCKOBaHMUSI TOHKOM3MesbueHHbIX (85-95 % kiacca -0,06 MM) BIa)KHBIX
MaTepHuasoB

9. UYmo Ha3bieaemcs wiakom?

CIJIaB OKWCJIOB

CI/IaB Cy/b(HI0B METa/IOB

10. Kak Hasblealomcsi mamepuasbl, 3azpydcaeMble 6 N/AA8U/AbHYI0O neub 015
00pazoeaHusi /1€2KON/IABKO20 COeOUHeHUs1 C nycmoii nopoodoui pyobl u 300U
monsauea?

dbmrocamu

OTHEYIIopaMu

JIETUPYIOIIMMH TTPUMECSIMHU

11. Kakoti npodykm nosiyuaiom ¢ 00MeHHOU neyu?

[MTenn

IInak

diroc

I'as

UyryH

12. Kak Hazbigaemcs ycmpotlicmeo, uepe3 Komopoe 6 neub Nnooarom Hazpembill
6030yx?

DypMBbI

Pacniap

I'opH




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

KOJIOLLIHUK
13. Kak Ha3bieaemcs ycmpoiicmeo, Uepe3 KOmopoe 8binycKarm yyzyH?

DypMBbI

Pacniap

I'opH

KOJIOLLHUK

JIeTKa

14. B kakom cniage codepiicaHue y2nepoda meHbule 2,14%?

B uyryne

B cramu

B ¢eppocninaBe

B 6pon3e

15. Boibepume nauwHee. K sicesne3oyznepooucmsiv cnjiagam omHOCAMC:

UyryH

Cranb

JlervpoBaHHas cTajb

OpoH3a

16. BoiGepume nuwnee. K MeOHbIM cnsiagam omHocsimcs. ..

Cranb

JlervpoBaHHas cTajb

bponsa

JIaTyHb

17. K kakoli zpynne memasaypau4eckux npoyeccog omHocsmcsi o0cuz, niaeka u
Jucmunaayus?

[TupomeTannypruyeckve

I'mppomeTtaniypruyeckum

OJIeKTpoMeTa/l/lypruyeckye

MOPOLIKOBOM MeTalylypruv

18. K Kakoli 2pynne memasaypauydecKux npoyeccog OMHOCAMCs ebluje/1a4ueaHue,




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

yemeHmayus, HCUOKOCMHAsI 3KCmpakyusi, copoyust (UOHHBIL 00MeH), ocadicoeHue
memannoe?

[TupomeTannypruyeckve

I'mppomeTtaniypruyeckum

OJIeKTpoMeTa/l/lypruyeckye

MOPOLIKOBOM MeTalylypruv

19. Ilnaeéka u paguHuposaHue Memasnnoe U cn/a1aeoe 6 paspexceHHoOlU ammocgepe
HAa3bl6aemcs..

BakyymHas metasuyprus

[Tnasmennas meta/ulyprus

COJIbBOMeTaJl/Iypruv

20. Kak Ha3bleaemcs npoyecc nepeeood no/ie3HbIX KOMNOHeHMo8 8 pacmeop?
BeiijesiauvBanue

[emenTarys

JKUJKOCTHAs1 9KCTPaKLUs

21.B Kakom eapuaHme npueedeHd NpAU/IbHAS  NOC/Aed08ameabHOCb
Memas/yp2uyeckozo nepeoe/a meou?

NIOJrOTOBKA PY/, K I/IaBKe - TUIaBKa Ha LITelH - KOHBepTUPOBaHKe 1ITelHa -
pauHUpOBaHue Mer

NIOJrOTOBKA PY/, K I/IaBKe - KOHBePTUPOBaHKe IITelHa - [JIaBKa Ha LITelH -
pauHUpOBaHue Mer

MIOJTOTOBKA DY/ K I/1aBKe - padMHUPOBaHMe MeJU - [/IaBKa Ha LITelH -
KOHBEPTHUPOBaHUe LITelHa

22. B kakom eapuaHme npueedeHd noc/1e008ame/AbHOCMb Mema/ayp2u4ecKozo
nepedesia medu?

NOJArOTOBKA pyJ K IUIaBKe - IUlaBKa Ha IUTeWH - KOHBEPTHPOBAaHHE INTeHHa —
pauHUpOBaHue

NOJArOTOBKA pYyJ, K IUIaBKe — OKyCKOBaHME — [JOMEHHOe TIIPOU3BOJACTBO —
CTaJlelylaBUJIbHOe — [POKaTHOe




CTpyKTypHBIi1
3/1eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust OuleHOUHBIe CpefiCTBa
KOMITeTEeHLIUU

23. Dnekmpoau3 medu 8edym C Yebio ...
yAaJleHus IpUMecei

151 ©3BJIeUeHUs 30/10Ta U cepebpa

24. YepHogylo meOb no/yuaromae ...
OTpakaTe/IbHbIX Teyax

Konseprepax

B I1eYax KHUISLEero Cj10s

25. I10020moeKa meOHbIX pyO K N/1aeKe 3aK/1104AenIcs @ ...
Ob6oraiijeHuu QuioTaryeit

BelnienaurBanny Meu

Ob6xure

IIpomsbiBKe py[

B u3MesnibueHuu

26. )Kene3oyznepooucmble cn/a1aebl UCNO/b3ylOM ...
Kak KOHCTPYKLIMOHHBIA MaTepuan

Kak cTpoutenbHbIN MaTepuyal

B roBenivpHOM pienie

27. MeOb u ee cn/1aebl UCNO/1b3yiom &

I0BEJIMDHOM Jiejie

OJIEKTPOTeXHUKe

Kak KOHCTpPYKLIMOHHBIA MaTepua
ABTOoMOOUMIECTPOEHUH

28. C Kakoli ye/blo 8 Cma/ib 8800sim jle2upyloujue npumecu?
[TpupaHus 3CcTeTUYECKUX KaueCTB

[Tpupanus 3ajaHHBIX CBOMCTB

11 31U Tl OT KOPPO3UUH

YMeTb M3y4aTb Hay4YHO-TEXHUUECKYIO Hanucanue 3cce
VMH(OpMaLMIo, 0TeUeCTBEeHHbIN U K mnpocmotpy mipeasioxkeH ¢uabM 00 OFHOM W3 TOPHBIX mpeanpustuil. Iloce
3apy06e)KHbIH OIBIT B 00/1aCTU npocMoTpa ¢usibMa HeoOXOAMMO HaruMcaTh 3CCeHa TeMy «XapaKTepuCTHKa OPHOTO




CTpyKTypHBIi1

3/1IeMEeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust OuleHOYHBIE Cpe/iCTBA
KOMITEeTEeHIMU
riepepabOTKU TBeP/bIX MMOJIe3HBIX TIpe/INIPUSITHS», B KOTOPOM /[IOJDKHBI OBITh JaHbI OTBETHI HA CJIe/IyIOLI[e BOIIPOCHI:
HCKOIIaeMbIX; 1. HasBanue npeanpuaTus
aHa/IM3UPOBATh TOPHO-TE0IOTUYECKYIO 2. MecToHaxoXeHHe MPeTIpUITHS
MH(OPMAIIO0 CBOWCTBAX U 3. HaumeHoBaHMe TION€3HOTO KCKOMAaemMoro, TiepepabaTbiBAeMOro Ha [JaHHOM
XapaKTePUCTUKAX MUHEPATBHOTO ChIPbsi M | IPEATIPUSTHH
BMelLL[aloII1X TTOPOJ] 4. Cnoco6 100bIuM MOIe3HOTO UCKOTIAEMOTO
5. Kakoe obopyJoBaHMe M KakKOro TWIA MUCTIOMb3YeTCs i TIOATOTOBKH I10JI€3HOTO
HCKOTIaeMoro K 000oraiieHu0?
6. Kakoii MmeTo oboraiijeHust IPUHAT Ha (hadbprke?
7. Kakue BciomoraresibHbIe MTPOLIeCChl UCIOb3YIOTCS A1 00paboTKy oborarieHHOro
rpojyKra?
8. Kakue rorossle pOAYKThI BbITyCKaeT NpeArnpuaTie?
9. Krto siBsisieTcst noTpebuTesieM roTOBOM MPOAYKIAHN?
Bnagets HaBBIKAMU PacyeTa TeXHOTOTUUYeCKHX CamocTosTe/IbHOE pereHne 3a4au.

roKa3aresien rnponeccoB O6OF&LL1€HI/IH

1. TTpousBoautenbHOCTL (habpuku 5000 T/CyT., MaccoBasi mons Meau B pyge 1,2 %, B
KoHLeHTpaTe — 18 % u B xBoctax — 0,1 %. OnpezieniuThb BbIXO/, KOHLIEHTPaTa U XBOCTOB
B TOHHax W TIpOLieHTaX, W3BJ/eueHUWe MeJu B KOHL|EHTpPAaT M XBOCTbI, CTeleHb
COKpALLIeHHS.

2. Tlpu oboraiieHMy LMHKOBOW pyZAbl C COZiepKaHHeM LMHKa 2,5 % mosyueH
KOHL|EHTpaT C MaccoBou fojeu 48 % mnpu usBieuyeHUM MeTasia B KOHLieHTpaT 85 %.
Onpefendts MacCoOBYHO [JOJIHO LIMHKA B XBOCTaX, BbIXOJ, KOHLIEHTpaTa M XBOCTOB,
V3BJIeUeHHe LIMHKA B XBOCTHI.

3. MarHeTtutoBasi >kejie3Hasi pyjAa C MaccoBou josied MarHetuTta (Fes0,) 53 %
oboramaercss ¢ TIOMyuYeHWeM KOHIL|eHTpara, cojepxkaiiero 63 % >keme3a Tipu
W3B/IeYEHMW MeTas/ula B KOHLUeHTpaTr 82 %. OrnpefenuTs BbIXObl KOHLEHTpara W
XBOCTOB, MaCCOBYIO [IOJTFO >Kejie3a B XBOCTaX M MOTePU MeTaslia TIpy 000TalljeHHH.

4. TIpu oboraiilleHuH TMPOXJIOPCO/Iep Kaliiei pybl ¢ copep>xanueM Nb,Os 0,5 %
TMIO/TyYeH KOHLIeHTpaT ¢ MaccoBou foseit Nb,Os 4,6 % nipu usBneuenuu 73 %.
OnpejieUTh BbIXO/bI KOHLIEHTPATa ¥ XBOCTOB M MacCOBYH0 10110 Nb,Os B XBOCTax.




CTpyKTypHBIi1
3/1eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust
KOMITeTEeHLIUU

OueHouHbIe cpejCTBa

5. Ha ¢uibTpoBaHue NoCTymnaeT CryllieHHbI MPOAYKT C CoZepKaHueM TBepZoro p: (%)
Y Harpy3Koii no tBepgomy Q; (T/4), B pe3y/bTaTe MOIy4arOT TOTOBbIM MPOAYKT Maccou
Qs (T/4) ¥ BAAKHOCTBIO W3 (%). OnpenenuTh 00beM BO/bI, YAAISEMOMN C GUIBTPATOM
Wa.

6. ITocTpouTh MO pe3y/bTaTaM CUTOBOTO aHajm3a MpoObl (Tabs. 8.5) XapaKTeprCTHKH
KPYNHOCTH. Onpefie/IuTb MO/LYJIb IIKa/Ibl CUT, YaCTHBIM BbIXO/, KJ1aCCOB KPYIHOCTH.

ITK-16 roToBHOCTb BBIIO/IHSATD IKCIIepUMEHTA/IbHbIE U naﬁopaTopHme HCCIeJ0BAHUA, HHTEPIIPETHPOBATD MOJ/IYY€HHbIE€ P€3y/IbTAThl,

COCTABJIATH U 3allIUIIIATh 0TUEThI

3HaTh - TeopeTHueCcKHe OCHOBbI 00OTaI|eHHsT
T0JIe3HBIX UCKOTIAEMBIX (PU3UUECKUMU U
(U3UKO-XUMUUECKIMH METO/IaMH

- TEeXHOJIOTMYeCKHe CBOWCTBA U
XapaKTePUCTUKA MUHEPATIbHOTO ChIPbS U
BMEIIIAOIUX TIOPO/, BIUSIOI[HE Ha
TPOLIECCHI MO/ITOTOBKH ChIPbSI K
oborairieHHt0, Ha BLIOOP MeToza
oborarreHust

TecmupoeaHue

Bapuanm Ne 1
1. Uro Ha3bIBaeTCs 000raieHueM Mo/Ie3HbIX HCKOMaeMbIX?
1. OT0 nporecce XMMUUECKOro paszie/ieHysi MUHepasloB.
2. OJTO TIpolLleCcChl MeXaHWUeCKOro pasjefieHdss MHUHepajioB 0e3 M3MeHeHHs
XUMHYECKOI'0 COCTaBa ChIPbS.
3. OTO OKHC/IUTE/IbHO-BOCCTAHOBUTE/IbHBIE TIPOLIECCHl 3a CYeT YaCTUYHOIO WU
TI0JIHOT'O T1epexo/a 3/1eKTPOHOB OTOJHUX aTOMOB K JIDYTHM.
4. DTO MpoLecchl U3MeHeHUs! CTPYKTYpPbl, MUHEpPa/bHOIO, 8 UHOIla ¥ XUMHUYEeCKOro
cocTaBa TOpHbIX [TOPOJ, B 3 MHOMKODe.
2.KoH1leHTpaToM Ha3bIBaeTcH ...
1. mpoAyKT, B KOTOPOM MaccoBasi Zj0Jis1 T10JIe3HOr0 KOMIIOHEeHTa 3HauuTe/IbHO BBILIe,
yeM B UCXOJJHOM DYJE;
2. IPOAYKT, B KOTOPOM MaccoBasi 10J1s 0Ie3HOr0 KOMIIOHEHTA HIKe, YeM B UCXOJHOU
PYAe;
3. IpPOAYKT, B KOTOPOM MacCOBasi [j0/1s1 [I0/Ie3HOT0 KOMITIOHEHTA BbILle, UeM B UCXOJHON
pyZe, HO HIKe, UeM B KOHLIeHTparTe;
4. IpOJyKT, B KOTOPBIH BbljlesisieTcsi 00JibIliasi UuaCTb MUHepasioB BMeIlaroliieil TTopoibl
Yl BPeJJHbIX NIpUMecei.
3.CxeMa Lieny annaparToB NoKa3bIBaeT...
1. mepeyeHb M TOC/IEOBATEJLHOCTb TEXHOJOTMYECKUX IIPOLIeCCOB U Orepaiui,




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

KOTOPBIM I10/IBepraeTcsl I10J1e3H0eUCKoIIaeMoe;

2. KONMYeCTBeHHbIe MToKa3aTeny oboraieHus A1 KaKA0U oreparjyy U MpoAyKTa;

3. KO/JIMYeCTBO BOJbI, Jo0bOaBisieMoe B OIpeje/ieHHble OIepalud U TMPOJYKThI
oborarrieHus;

4. TyTU CJIeJOBaHUs TI0JIe3HOTO MCKOTAaeMOoro U MPOJAYKTOB 00OTalleHust C YCJIOBHBIM
n300pa’keHue anmapaToB.

4.CTeneHb KOHLIeHTPaIlUM NI0Ka3bIBaeT:

1. Bo cko/mpKO pa3 macca KOHLIeHTpaTa MeHbllle MacChl CbIpbs, M3 KOTOPOIO OH
T10JIyYeH;

2. Bo ckombKo pa3 MaccoBasi 107151 KOMIIOHEeHTa B KOHL|eHTpaTe 0oJIblile MacCOBOM Jj0H
3TOro KOMITOHEHTa B UCXOZHOM DY/e;

3. Kakas 71071 [JleHHOI0 KOMITOHEeHTa Iepelilyia B XBOCThI;

4. CterneHb NIpUO/IMIKEHHUST peaTbHOTO Tporiecca oboraiieHus K ueaabHOMY.

5.UTo0 nokasbiBaeT BBINYKJ/IasA XapaKTepPUCTUKA KPYITHOCTH 110 IUTIOCY?

1. B ipo6e nipeob1a/jatoT KpyTHbIe 3epHa.

2. B pobe npeobafaroT MesiKue 3epHa.

3. B npo6e paBHOMepHO pacripe/iesieHbl KpYIIHbIe U MeJIKHe 3epHa.

4. B npobe npeob/1ajaroT MIaMBbl.

6.KakoBO Ha3HaueHHe oIepanMy IpeABapUTE/ILHOI0 TIPOX0YEeHHU:A B Cxemax
PYAOIIOATOTOBKH?

1. 7151 KOHTPOJISI KPYTTHOCTH APOOIEHOr0 TIPO/IYKTA.

2. 17151 oJty4eHust TOBApHOIO MPOAYKTa 3alaHHOU KPYITHOCTH.

3. lns1 pa3zeneHus 4acTUL], UMEIOLUX pa3/IuuKsl B TBEPAOCTU WU (POPMeE KYCKOB.
4.1n9 otTheneHys TOTOBOIO M0 KPYIMHOCTM MPOJYKTa OT HCXOAHOIO MaTepuana,
TIOCTYTIAIOLIlero Ha pobJieHue.

7. 1A rpoxoyeHusi KPYNHOKYCKOBOI0 Marepuaja IpeMMYIeCTBeHHO
HUCIO0/Ib3YHTCH...

1. KO/JIOCHUKOBBIE pelIeTKU.

2. JIACTOBbIE peluéTa.




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

3. MPOBOJIOYHbIE CETKH.

4. IyroBble CUTA.

8. Ilpu KakoM yc/10BMH 3(p(heKTUBHOCTH IPOX0YEHHUSI paBHA HY/IIO?

1. CopepkaHre oTCeBaeMOro Kjacca KpyrmHOCTH B UCXOZHOU py/ie PABHO COZlep’KaHUI0
0TCeBaeMoro Kjacca B HaJJpellleTHOM IIPOJYyKTe.

2. CopepykaHre OTCeBaeMOrO Kjacca KPYIIHOCTM B Ha/IpellleTHOM IPOJAYKTe paBHO
HYJIIO.

3. Copep>kaHue 0TCeBaeMOro Kjacca KpyIHOCTH B MCXOZHOM pyze pasHO 100%.

4. CopfepkaHue OTCeBaeMOro Kjacca KPYIIHOCTU B HaJpeLIeTHOM IMPOAYKTe pPaBHO
100%.

9. B ueM CymHOCTB mporecca ApodieHus?

1. Pa3pesieHue Chllyuynx MaTepyaaoB Ha K/1aCcChl KDYITHOCTH.

2. Pa3menenve monesHbIX MCKOMAaeMbIX MOJ  JeMCTBUEM  BHELIHUX  CWJI,
TIIPe0Zl0/1eBarOIMX BHYTPEHHUE CUJIbI CLIETJIEHHUSI MeXAY 4aCcTULaMHU.

3. OtpeneHrve OCHOBHOM MacChl BMeLLalolleill MOpPOJbI OT WCXOAHOW pyAbl Iepef,
TOHKHUM U3MeJIbUeHueM.

4. [Jo3vpoBaHue U CMellIMBaHVe Pa3/IMYHbIX [0 KaueCTBY I10JIe3HbIX WCKOIaeMbIX IS
TIOBBILIEHNs] OJHOPOLHOCTY Ka4yeCTBeHHOI'0 COCTaBa pyJ,.

10. UTo nmoka3bIBaeT CTeIeHb P00/ IeHUA?

1. Bo ckonbKO pa3 pa3mep OTBepPCTHI Tpe/bIAyIero cura 6osblile pa3mMepa OTBePCTHIA
TIOC/Ie/IYIOILETO CUTA B CTaHJAPTHOM Habope CHT.

2. Bo ckonbKO pa3 KpYyIHOCTb Apo0JIeHOTo MpOoAyKTa Oosiblile pasMepa pa3rpy304YHOM
11e/Td ApOOUIKH.

3. Bo cKo/ibKO pa3 KpPYMHOCTb KYCKOB [JpOOJIEHOTO TPOAYKTa MeHbIle KPYITHOCTH
KYCKOB, TIOCTYTIAIOIIMX Ha Ipob/ieHue.

4. Bo CKONBKO pa3 KPYMHOCTb KYCKOB Jp0O/eHOro mpofyKTa Oosblile KPYIMHOCTH
KYCKOB, TIOCTYTIAIOIIMX Ha Ipob/ieHue.

11. B MesibHHIIAX caMOHM3Me/IbUeHHs M3Me/Ibualoiieii cpeou sIB/IAI0TCA:

1. cTasibHbIe CTeP)KHU.




CTpyKTypHBIi1
3/1eMeHT
KOMITeTEeHLIUU

[1naHupyeMble pe3ysibTaThl 00yUYeHust

OueHouHbIe cpejCTBa

2. cTa/bHble UM YyT'yHHbIE 11aphbl.

3. pyAHasi «rasi».

4. KpyIHbIe KYCKU pYybl.

12. Kakoii u3 mnepeuHc/IeHHBIX IPOIECCOB He OTHOCUTCH K IpPaBUTALlIOHHOMY
MeTo/ly o0orameHus?

1. oTcagka

2. KOHL|eHTpaL1s Ha CToJIax.

3.060raimeHue B TsHKeJbIX CyCTIeH3HsIX.

4. oboratieHue 0 TPEHUIO.

13. O61acTh NPpUMEHeHHsI KOHIIeHTPA{HOHHBIX CTOJIOB.

1. Anst oboraiieHus1 30/I0TOCO/IEPIKALLMX TTECKOB U TOHKO M3MeJIbUeHHBIX PY/[| PeAKUX
MeTaJIJIOB KPYITHOCTBIO MeHee 3MM.

2. lnst oboraitieHus yriieit KpymHocTbio 250-0,5 MM.

3. [lns1 oboraiieHust py/i YepHBIX MeTa/IOB KPYNMHOCTEIO 50-0,2 MMm.

4. [Inst oboraiteHus: CyabQUIHBIX PY/| LIBETHBIX MeTaJl/IoB.

14. CymHOCTh mporecca neHHo# (JioTanuu.

1. 'nppodurnbHble YaCTULIBI 3aKPEIVISIOTCS Ha BO3AYIIHBIX My3bIPDbKax M BCIUIbIBAIOT
Ha MOBEPXHOCTh, TUPOGOOHBIE YaCTUL[bI OCTAIOTCS B 00beMe ITyJIbIIbI.

2. T'uipodoOHbIe YaCTHULIBI 3aKPETISTFOTCS Ha BO3YIIHBIX MTy3bIPbKaX M BCIUIBIBAIOT Ha
TIOBEPXHOCTh, THAPO(QUIbHBIE YaCTHL[bl OCTAIOTCS B 00beMe IMyJIbITbI.

3. T'uapodobHble U ruApodUIbLHBIE UAaCTULBI 3aKPETUISIOTCS Ha BO3ZAYIIHBIX My3bIpbKax
Y BCIUIBIBAIOT Ha [IOBEPXHOCTb.

4. TunpodobHbIe U rHAPO(UIbHBIE YaCTHLBI OCTAIOTCS B 00beMe Iy JIbIThI.

15. OcHoBHBIM (uU3HMUYeCKHUM CBOMCTBOM MHMHEpPa/oB, OIpeje/sHIUM
B03MO)XHOCTh MarHUTHOT0000r alleHusl, SIB/IAETCH:

1. Y penbHasg MarHuTHast BOCIIPUMMUYUBOCTE.

2. InsnekTprueckas IpOHULIAEMOCTb.

3. JlromuHecLieHLYs (X0I0AHOe CBeUeHue).

4. Tprbo31eKTpHUUeCKUii 3P deKT.




CTpyKTypHBIi1

3J1eMeHT [1naHupyeMble pe3ysibTaThl 00yUYeHust OueHouHble cpefCcTBa
KOMITeTeHLIUU
Ymets 000CHOBBIBATh THUIT IPUMEHSIEMOTO NuuBuayanbHas caMoOCTosITe/IbHasi padoTa
HCTI0/1b3yeMOr0 000pYA0BaHKUS 1. BommonHuth 3cKu3 000pyZoOBaHUsl [Jisi MOATOTOBUTENBHBIX TMporjeccoB. OmmcaTb

NPUHLMI paboThl 000pY/IOBAaHUS, BBIIENUTH JAOCTOMHCTBA W HEJOCTAaTKU.YKa3aTh
TIPOU3BOJUTEJIS.
2. BbINoMHUTL 3CKW3 0060pyA0OBaHUs [/Isi OCHOBHBIX TporieccoB. OmnucaTh MPUHLIUI
paboTbl  00OpyJOBaHWs, BBIAEIUTH JOCTOMHCTBA W HEJOCTaTKH.  YKasaTb
TIPOU3BOJUTEJIS.
3. BbimosHUTe 3CKW3 000py[0BaHMs /s BCIIOMOTaTe/bHbIX MporjeccoB. Omnucarh
NPUHLIMT paboThl 000pY/OBaHUS, BBIIENUTH [JOCTOMHCTBA W HEJOCTaTKU. YKa3aTh
TIPOU3BOUTEIIS.

Bragets HaBbIKAMU COCTaBJIeHUs MPUHLIMITHAIBHBIX | IHAUBHyaIbHasA caMoCToATe/IbHasA padoTa

TeXHOJ/IOTUYeCKHX CXeM O6OF8H.[€HI/IH
MHWHEDPAJIbHOT'O CBIPbA

[Monk3ysick MUTepaTypoi n300pa3uTh MPUHIUITUATBHYI0 CXeMY 00oraleHust
MarHeTUTOBOW/MeIHO-LIMHKOBOW/a/IMa3HbIX/30/I0ThIX/AP. Py/I0TeUeCTBEHHOTO U
3apy0e)KHOTO MeCTOpOsKzeHus1. []aTh MOSICHEHUS K cxeMe: 00BSICHUTh CXeMY
PY/IOTIOATOTOBKH, BBIOOP MeTozia 0boraiijeHusi, MPUBeCTH TIPUMephI APYTUx Gabpuk,
00BSICHUTH OT/INYHSI.




0) IlopsiooK npogedeHuUs NnpOMeXHCymMOUYHOL ammecmayuu, NoKazamesau u Kpumepuu
OYyeHueaHus1:

[TpomexxyTouHasi aTTecTanyiss 1O guciuriiHe «OCHOBBI TepepabOTKHM  TI0/Ie3HBIX
HCKOTaeMbIX» BKJIFOUAeT TeopeTUueCKWe BOMPOCHI, T03BOJISIIOI[MEe OLIEeHUTh YpPOBEHb
yCBOEHMsI OOYYarOIUMHUCS 3HaHWHA, W TIPaKTHUeCKWe 3aJjaHus, BBISB/ISIOIIUE CTereHb
c(hOpMUPOBAHHOCTH YMeHUH U BaieHU, MPOBOAUTCS B (hopMe 3ayeTa.

3aueT 1O /IaHHOW JUCIUITIMHE TIPOBOJUTCSA B YCTHOUM (hopme B BHe cobeceioBaHUS U
OTBeTa Ha 2 TeopeTHUYeCKUX BOIpoca.

IToka3aTenu ¥ KpUTepuH OLleHMBAaHUA 3aueTa:

— Ha OLIEHKY «3auTeH0» — OOyuarol[uiics JAeMOHCTPUPYeT BBICOKHM YPOBEHb
c(OPMHPOBAHHOCTH KOMITETEHIIUM, BCECTOPOHHEe, CUCTeMaTWUeckoe W TyIyDOKoe 3HaHUe
yueOHOro MaTepHasa, CBOOOJHO OIEpPUPYeT 3HAHUSIMH, YMEHWSMH, TIPUMEHSIeT WX B
CUTYaLUSIX MOBBILIEHHOW CJIOXKHOCTH.

— Ha OLIEHKY «He 3auTeH0» — O0yuaroluiics JeMOHCTpUpyeT 3HaHusl He Oosiee 20%
TEOPeTUYeCKOTO MaTepuasa, [OIyCKaeT CyIeCTBeHHbIe OINMOKH, He MOXKET TI0Ka3aTh
HHTe//IeKTya/IbHble HaBbIKU pellleHus TIPOCThIX 3a/au.

8 YueOHo-MeTOAMUECKOE U HH(OPMALHOHHOE 00ecreueHre JUCIUTLTHHBI

a) OcHoBHa#s iMTepaTypa:
1. TopHoe geno : cioBaps / mop pepakuuedn K. H. TpyGerkoro. — 5-e wu3g.,
niepepab. u fomn. — Mocksa : ['opHast Kuura, 2016. — 635 ¢. — ISBN 978-5-98672-435-5. —

Tekct : »amekTpoHHbI // JlaHb : 371€KTPOHHO-OMO/MMOTeuHass cucrema. — URL:
https://e.lanbook.com/reader/book/101779/. —  Pexxum  jgocTyma: A7 aBTOpU3.
T10JIb30BaTesen.

2. Bproxogerkuii, O.C. OCHOBBI TOpHOTO Jefa [D/IeKTPOHHBIM pecypc] : yueGHOe
nocobue / O.C. Bproxoseukuii, C.B. Unsaxun, A.I1. Kapriukos, B.IT1. SmmH. — 31eKTpoH.

naH. — Cankrt-ITetepOypr : Jlanb, 2017. — 352 ¢. — Pexkum gocrymna: https://e.lanbook.com/
book/92626. — 3ars. ¢ sKpaHa.

3. 3ybape, FO.M. BpezeHve B WH)KEHEPHYIO JesiTe/IbHOCTb. MaIlIMHOCTPOEHHE
[DnekTpoHHbIN pecypc] : yuebHoe mocobue / FO.M. 3ybapeB. — 3nekTpoH. gaH. — CaHKT-
[TetepOypr : Jlanb, 2018. — 232 c. — PexkuMm poctyta: https://e.lanbook.com/book/104944.
— 3arJ1. ¢ 3KpaHa.

4. TIlyukos, JI.A. O ctpykrype ropssix Hayk / JI.A. ITyykoB. — 3-e u3g. — Mockga :
lopnaa knwra, 2008. — 23 c. — ISBN 978-5-7418-0535-0. — TekcT : 31eKTpOHHBIN //
JlaHb : 37eKTpOHHO-O0MO/MoTeuHass cucreMa. — URL: https://e.lanbook.com/book/3207—
Pe>xuM flocTymna: Ajist aBTOPU3. M10JIb30BaTe/Iei.

5. 3unbbepmmvuar, M.I'. KoMriieKcHOe HCIT0/Ib30BaHWe MHUHEPA/TBLHBIX PECypPCoB :
yueOHUK : B 2 kaurax / M.I'. 3uisbepmmvuar, B.A. VicaeB. — Mocksa : MUCHUC, [6. 1.]. —
Knaura 1 — 2016. — 346 c. — ISBN 978-5-87623-947-1. — TeKCT : 3/1eKTPOHHbIM // JlaHb :
3/IEKTPOHHO-0MbO/MoTeuHast cuctema. — URL: https://e.Janbook.com/reader/book/93632. —
Pexxum focTyna: A/l aBTOpU3. T10J/Ib30BaTeeu.

6. Crypman, B./. OrieHKa BO3/IeHCTBUS HA OKPY>KAIOLIYIO Cpefy : yueOHoe mocobue
/ B.M. Crypman. — CankT-Iletepbypr : Jlanb, 2015. — 352 c. — ISBN 978-5-8114-1904-
3.— TekcT: 31eKTpoHHBIN / JlaHb : 371€KTpOHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/67472 (mara obpaijenus: 20.02.2020). — Pexxum fgoctyma: s
aBTOPU3. TI0/Ib30BaTeJIeH.

7. OG0oramieHre TMOMe3HBIX HCKOMAaeMbIX [DMeKTpOHHBIA pecypc]: yuebHOe
nocobwue /JlykuHaK.U., fkymkunB.I1., MyknakoBaA.H. - M.: HUL] UH®PA-M, 2016. - 224
c. .- Pexxum frocryma:  http://znanium.com/catalog.php?bookinfo=501567 - 3arj. ¢ 9kpaHa. —
ISBN 978-5-16-010748-6.

8. KapmaszuH, B.B. MarHuTHble, 3/IeKTpUYECKHWE U CIelajbHble MeTO/bl
oboraijeHust TIOJe3HbIX MCKOMaeMbiX. ToM 1 MarHuTHbIE W 3/IEKTPUUECKHE METO/bI
oborarrieHust T10JIe3HbIX MCKOTaeMbIX [D/IeKTPOHHBIM pecypc] : yueOHMK / B.B. Kapma3suH,
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https://e.lanbook.com/reader/book/93632
https://e.lanbook.com/book/3207
https://e.lanbook.com/book/104944
https://e.lanbook.com/book/92626
https://e.lanbook.com/book/92626

B.M. KapmasuH. — OnekTpoH. jaH. — Mocksa : I'opHas kHura, 2017. — 672 c¢. — Pexxum
nocryta: https://e.lanbook.com/book/111394. — 3ary1. ¢ 3KpaHa.

9. bBouapoB, B.A. ®nortauyoHHOe oOoraiieHHe  TIONE3HBIX  HMCKOTaeMbIX
[SnexkTpoHHbIii pecypc] : yuebHuk / B.A. Bouapos, B.A. UrnarkuHa, T.M. FOmmHa. —
OnekTpoH. gaH. — MockBa : ['opHas kuwura, 2017. — 837 c. — Pexum focrymna:
https://e.lanbook.com/book/111386. — 3ar. c skpaHa.

10. Knetin, M.C. TexHosorusi oborairieHysi TI0/Ie3HbIX UCKOTAaeMbIX [DeKTPOHHBIN
pecypc] : yuebHoe rtocobue / M.C. Kneiin, T.E. BaxoHnHa. — O/1eKTpoH. aH. — KemMepoBo :
KysI'TY umenu T.®. I'opbaueBa, 2017. — 193 c. — Pexkum pocryma: https://e.lanbook.com/
book/105409. — 3ars. c 3kpaHa.

0) lono/THUTE IbHASA JINTepPaTypa:

1. AspoxuH, B.M. OcHoBbl o0oraijeHuss TO/le3HbIX HCKOMaeMbix. Tom 2.
TexHosiornu oborareHust T0Ie3HbIX UCKOTIaeMbIX [D/1eKTPOHHBIN pecypc] : yueOHUK / B.M.
ABROXUH. — OJsleKTpoH. JaH. — Mocksa : ['opHas kHura, 2017. — 312 c. — Pexum
pocrymna: https://e.lanbook.com/book/111337. — 3aru. c 3KpaHa.

2. Ab6pamoB, A.A. TlepepaboTka, oOoraijeHHe U KOMIIJIEKCHOe UCII0/Ib30BaHUe
TBep/bIX TO/e3HbIX McKomaeMbiX. T.2. TexHosorusi nepepaboTku 1 oboraijeHus Mose3HbIX
HCKOTaeMbIx [DyieKTpoHHbIN pecypc] : yueOHMK / A.A. AGpamMOB. — O/eKTPOH. JaH. —
Mockea : T'opHas  xkmura, 2004. — 510 ¢ — Pexum jgocryma:
https://e.lanbook.com/book/3266. — 3arn. c 3KpaHa.

3. MarHuTHble, 3/1eKTpHUECKre U ClieljdanbHble MeToJbl 00OTalleHus I0Je3HbIX
WCKOTaeMbix. MarHuTHble MeTO/bl OOOralljeHUs T10JIe3HBIX MCKOTaeMbIX [D/eKTPOHHbIN
pecypcl: Kypc nekuuii / [TanteneeBa H.®., [lymoB A.M. - U3patenscteo "MUCHUC", 2009. —
105 c. - Pexxum pgoctyna: https://e.lanbook.com/book/1845#authors - 3arn. ¢ skpaHa. -ISBN
978-5-87623-239-7.

4. TlepepaboTka, oboraijeHrie ¥ KOMITJIEKCHOe HCII0JIb30BaHUe TBepAbIX MOJIe3HBIX
uckoraempix. T.2. TexHomorusi miepepabOTKM ¥ OOOTraiieHUs] TOJe3HBIX HCKOTaeMbIX
[DnekTpoHHBIM pecypc] / AbpamoB A.A. - N3parensctBo "T'opHasi kaura™", 2004. — 510 c. -
Pexxum foctyna: https://e.lanbook.com/book/3266#authors - 3ars. ¢ skpana. —-ISBN 5-7418-
0242-7.

B ) MeToanueckye yKa3aHMs:
MeToryeckre yKa3aHusi 110 BHITIOJTHEHHUIO CaMOCTOSITe/TbHOM paboThl Tpe/icTaB/IeHbI B
TIPUIO’KEHUH.

r ) IIporpamMHoe obecieuenne 1 MHTepHeT-pecypChl:

Haumenosanue I10 Ne norosopa Cpok pericTBust
JIULIEH3UU

MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018

MS Office 2007 Ne 135 ot 17.09.2007 6eccpouHo
Kaspersky Endpoint Security | [1-300-18 ot 31.03.2018 28.01.2020
Juist 6usHeca - CTaHAapTHBIN [-1347-17 ot 20.12.2017 21.03.2018
1-1481-16 ot 25.11.2016 25.12.2017

7Zip CcBOOOZHO beccpoyHo

pacrpocTpaHsieMoe




1. WndopmaimonHas cuctema «EauHoe OKHO [ocTyma K  oOpa3oBaTebHBIM
pecypcam», O6pa3oBaHuve B 006/aCcTM TeXHUKA W TexHosioruid, ['opHoe peno. — URL:
http://window.edu.ru/catalog/resources?p rubr=2.2.75.5.

2. MexayHapo/iHasi CTipaBOYHasi CCTeMa KOHOMUUYECKMX COOOIeHWM U OTpac/ieBou
aHa/IMTUKW CpeficTB MaccoBoi uHdopmMaluu polpred («Ilonmpesn»), otpacib «MeTamiyprus,
ropHoe Jiesio B P® u 3a pybexxom». — URL: http://metal.polpred.com/ .

3. Hayunas snekTpoHHas 6ubsmoreka:https:/elibrary.ru/project risc.asp.

4. TlouckoBas cucrema Axagemuss  Google  (GoogleScholar). —  URL:
https://scholar.google.ru/.

5. TopHas sHIMKONeAUsthttp:/www.mining-enc.ru/

6. T'opHonpoMmsIieHHbIM opTan Poccuuhttp:/www.miningexpo.ru/

7. TopHbi¥i THPOPMALMOHHO-aHATUTUUECKUH OrosieTeHbhttp:/www.giab-online.ru/

8. Karanor munepasnos http://www.catalogmineralov.ru/

9. MHcropus ropHoro fena http://sanychpiter.narod.ru/

10. VMudbopmMaliioHHO-U3aTebCKUi LIEHTP o reoJyioruv u
He/|poriosib30BaHutohttp:/ www.geoinform.ru/

11. HayuyHO-TexHWUYeCKWU JKypHal «I"opHas

MPOMBILLLIEHHOCTh» http://mining-media.ru/ru/
12. MHdbopmalioHHO-aHa/TIMTUUYeCKU ropTan /s ropHsikoBhttps:/mwork.su/

13. ®epepanbHast ciyxba IO 5KONOTMUECKOMY, TEXHOJOTMYECKOMY M aTOMHOMY
Haz3opy http://www.gosnadzor.ru/about gosnadzor/history/

14. Geomix: IlporpamMmHoe obecrieyeHre W WHXUHHUDUHTOBbIE YC/IYTH [/l TOPHOMN
otpaciu. ['opHoe geno.https://geomix.ru/blog/gornoe-delo/

9 Marepua/ibHO-TEXHHYECKOe o0ecrneyeHHue JUCHUTUTHHBI

MaTepI/Ia]ILHO-TEXHI/IHECKOE obecrieueHue JAUCHUIT/IMHBI BK/TFOYAEeT:

Twun ¥ Ha3BaHWe ayJUTOPUUA OcHallieHve ayJIMTOPUN
JlekyuoHHas ayoumopus MynbmumeduliHble cpedcmea xpaHeHusi, nepedauu U
npedcmasneHusl UHpopmayuu
KomnblomepHblli knacc IepcoHanbHble Komnblomepbl ¢ nakemom MSOffice,

8blx000M 8 FIHmepHem u ¢ 00CMynom 8 3/1eKMpOHHYHO
uH¢opmayuoHHo-obpazosamesnbHyio cpedy

YHUBepcumema

Ayoumopuu oas IMepcoHanbHble komnbiomepbl ¢ nakemom MSOffice,
camocmosmenbHou pabombi: 8blx000M 8 FIHmepHem u ¢ 00CmMynom 8 3/1eKmMpOHHYHO
KOMNbIOMepHble KAACCbl; UH(pOpMAayuoHHO-06pazoeamesibHy0 cpedy

yumasbHble 3a1bl buUbAUOMEKU YHU8epcumemda
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[Ipunoxenue
MeTo/uuecKue yKa3aHHUs 10 BHINOJTHEHUI0 CAaMOCTOSTe/TbHON PadoThI

CamocrosiTesnibHasi  paboTta  CTy[JeHTOB — obOecrieurBaeT  BbIDAaOOTKY  HAaBLIKOB
CaMOCTOSITEJTBHOTO ~ TBOPYECKOTO  TIOAXOAAa K TIpOpabOTKe OCHOBHBIX — TOJIOXKEHUH
JVICLIUTIIMHEL, TIPHoOpeTeHre HaBBIKOB pabOoThI C IUTEPATypoil U pecypcamu VIHTepHeT.

[Mpuctymasi K W3y4YeHUIO JUCLUTUIMHBI, CTYZEHTYy HeoOXOAMMO BHUMATe/lTbHO
03HaKOMHTBCSI C TeMAaTHUeCKUM TUIAHOM 3aHSITHi, CITUCKOM PeKOMEH/I0BAaHHOM JINTePaTyphI.
Cnenyer ysACHWTB TIOC/Ie/[OBAaTe/IbHOCTb BBITIOJTHEHUSI WHAWBU/YaTbHBIX YUeOHBIX 3aJaHUM.
CamocrosiTennbHasi paboTa CTyjeHTa Tipefrionaraer paboTy C HayyHOH ©W  yueOHOM
JIUTEpaTypoOi, YMeHUe CO3/laBaTh TEKCThl. YPOBEHb U TJyOWHA YCBOEHHUS AWCIATUIAHBI
3aBUCAT OT aKTUBHOMW M CHCTEMaTHUeCKO PabOThI Ha JIEKLSX, U3yYeHHUsT PeKOMEeH/[0BaHHOMH
JIUTEpPaTyphbl, BHITIOTHEHHST TUCbMEHHBIX 3aJJaHUH.

OCHOBHBIM BH/IOM ayUTOPHOW Pa0OTHI CTY/I€HTOB SIBJISIOTCS JIEKIJMOHHBIE 3aHSTHSI.
B xoze nekuuii mperojiaBatesib M3j7laraeT M pa3bsCHSIET OCHOBHBIE, HauboOJiee CII0XKHBIE
TIOHSITHSI TEMBI, @ TAaK)Ke CBSI3aHHbIE C Hel TeopeTWYeCcKre U TpakTU4YecKre MpobsieMsl, JaeT
PEKOMEeH/Ial[U U YKa3aHWsl Ha CAaMOCTOSITe/TbHYIO paboTy.

[Ipy M3y4yeHUM [JUCLIMTUIMHBI CTY/I€HTHI BHITIOJIHSIOT CAeAYIOIYI0 CAMOCTOSITE/TbHYIO
pabory:

- W3YYaloT PEeKOMEH/IOBaHHYH) HayYHO-TIPaKTUYeCKyH0 U yueOHyIO JjTepaTypy u
COCTaBJISIIOT OTIOPHBIA KOHCIIEKT;

- BBITIOJTHSIIOT 33/IaHMsA, TIPelyCMOTPEHHbIe /IS CAMOCTOSITE/TbHOM PaboTHI.

OmopHBIM KOHCIIEKT- 3TO COKpAllleHHasl 3aluch KpPYMHOro 0/i0Ka W3y4aemMoro
Marepuvasa, KOTopas TOMOXKeT CTy/leHTaM CTPYKTYPUPOBaTb 3HaHWs, TPAMOTHO W TOYHO
BOCITDOM3BECTH W3Y4YeHHbI MaTepuas. B KOHCIEKTe JO0/DKHBI ObITh 3alvcaHbl BCE TEMBI,
BbIJieJIeHbl  TJlaBHble (K/roueBble coBa). KOHCIEKT Jo/mkeH OBITB  COCTaB/ieH
WCII0/Tb30BaHUEM YCIOBHBIX 0003HaueHUl, CHMBOJIOB U T.7I.

3ajilanus, TIpeJyCMOTpPEHHbIe [JI5 CaMOCTOSITEJTbHOM pabOThl, BBIMIOTHSIOTCS B
TeTpagu. K caMoCTosATe/IbHBIM 33[]JaHMSIM OTHOCUTCS pellleHHe 3a/lauy Ha TeXHOJOTUYeCKHe
TIOKa3aTesIH, BBIIIOJIHEHNEe 3CKM30B, TIOMCK MPAaBU/IbHBIX OTBETOB Ha MOCTaB/IeHHbIE BOTIPOCHI
C WCIOJb30BaHUEM KOHCIIEKTOB JIEKI[UM, [OTIOJIHUTE/IbHOW JIUTEPaTypbl W pecypCcoB
uHTepHeTa. K Ka)KAoMy 3a/jaHUI0 /10/DKHBI OBITh TTPHBE/IeHBI YC/IOBYS, BbIJe/IeHbI KITHOUeBble
TIOHSITHSI, 3alMCAHbl TEOPEeTHUECKUe TIONIOXKEHUs, TPOBe/IeHbl He0OXO/AUMble BBIUHC/IEHUSI.
[lpy camoOCTOSITeTbHOM pelleHWd 3a7jau  CTYJeHThl JOJ/DKHbI yYCBOWTH TIOHSTHS O
KaueCTBEHHOW W  KOJMYECTBEHHOW OLIeHKe TIPOLIeCCOB, HAYYMThCS PacCUUTHIBATh
TeXHOJIOTHUEeCKHe TIoKa3aTe/nn oboraijeHus (BbIXO/ MPOAYKTA, MaccoBasi A0Jisi KOMITOHEHTa,
W3BJIeUeHHe KOMITOHEHTA), OTpeJie/isiTh TIpe/e/IbHO BO3MOXKHOE KauyeCTBO KOHIIEHTDPAaTOB,
TeXHOJIOTHUEeCKHe T0Ka3aTely B MPOAYKTax oboraieHus (paszeneHus)) U B 00beIMHEHHBIX
NPO/JIyKTaX, T.e. NMPUOOPECTH HABBIKA MCTIO/Ib30BaHUSI TEXHOJOTUYECKUX TTOKa3aTesiei ajis
coctaBneHuss 0OasaHca TPOAYKTOB oboraimieHus.Pe3ybTaTbl pacyeToB [IO/DKHBI  OBITH
otdopmiieHbl B Tabsmuubl. CTYAEHTHI JO/DKHBI TaK)Ke HAayUMThCS CTPOUTH W TI0JTb30BAThCSI
XapaKTePUCTUKAMU KPYITHOCTH TIPOAYKTOB. [Iii  03HAaKOMJIEHHWST C YCTPOWCTBOM U
Ha3HaueHHWeM O00OpY/JOBaHMs, HCIIOJ/Ib3yeMOro TpU TepepaboTKe IMOJIe3HBIX MCKOTAeMbIX,
CTY[IeHTBI BBITIOJIHSIOT WX 3CKHU3bl, HAXOAAT CBEJEHHSI O TPeATPUATHIX — HU3TOTOBUTEIISIX.
OCKU3bl [IO/DKHBI OBITH BBIMOJHEHBI AKKypaTHO, OT PYKH, B TOJPHUCYHOYHOM HaAIMUCH
JIO/DKHBI OBITH TTepeuncieHbl Be mo3uiu. Heo6xoamumo pa3obparhkcst ¢ IPUHLIMIIOM PaboThI
Y KpaTKO €ro 3amucaTh B TeTpajau. /s 3aKperieHus 3HaHWsI O B3aUMOCBSI3U XapaKTEPUCTHK
PY/ZBI C TIOC/TeAYIOIel TeXHOIOTHel TiepepabOoTKY, a TaKkKe JIsl YSICHeHHUs] 3HaueHUsI M PO
KaXJOro Tmepesienia B o0Leld cxeme TMepepabOTKU T0JIE3HOTO HCKOMAeMOro, CTYZAEHThI
3HAaKOMSITCS C KaueCTBeHHBIMHM XapaKTepUCTUKaMHM MHHEpanoB, PyJ U TpeOOBaHWSAMH K
KOHILIEHTpaTaM, BbIUEPUMBAIOT CXEMbl TIEPBUUHOM TIepepabOTKH, TOAMUCHLIBAIOT Ha HHUX
Ha3BaHUS TIPOAYKTOB U [OTIOJHSIOT WX CXeMaMH TOC/eAyIOlel MeTa/UTypriyecKod WiIu
XUMHUUeCKOH miepepaboTKH.



KOHTpO/Ib BBITIONIHEHUSI CaMOCTOSITeNIbHOM PaboThI OCYIIeCTB/ISETCS BHIOOPOYHO Ha
JIEKLJMOHHBIX 3aHATUSAX, a TakkKe BO BpeMsl KOHCy/abTalmid. OLeHuBaeTcsi MOIHOTA
BBITIOJTHEHUS 3a/laHMs, KauecTBO O¢opmyieHHs paboT, TMPaBUIBHOCTH PACyeTOB, Ha/IUUHe
ccolnok. [IpenofjaBaTesib MOXKET OCYLECTB/ATh TEKYIIW KOHTPO/Ib 3HAHUM B BUJE YCTHOTO
oripoca.

YpoBeHb yCBOeHUsI MaTepuana [UCLMIUVIMHBI KOHTPOJUPYeTCS IpOBeJeHueM
TECTUPOBAHUS 110 MaTeprasiaMm JIeKIH, OTIOPHBIX KOHCIIEKTOB M CAMOCTOSITe/TbHOM paboThI.
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