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JIner akryanusanuu padoyeil nporpaMmsl

PaGouast mporpamMmma rnepecMoTpeHa, o0cykaeHa u ogoopena mis peanusaruu B 2020 - 2021
yuyeOHOM roay Ha 3aceqaHuu Kadeapsl ['eosornu, MapKIenaepckoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. xadenpoit I/I.A.ﬁ)HmI/IH

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
yuyeOHOM roay Ha 3aceqaHuu kadeapsl ['eosornu, MapKienaepckoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadenpoit I/I.A.ﬁ)HmI/IH

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2022 - 2023
ydeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIieHaepCeKoro aena u 00orameHms

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii I/I.A.?pI/ILHI/IH

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
ydaeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCeKoro jaena u 00orameHms

[IpoTrokonm oT 20 1. Ne

3aB. kadenpoii I/I.A.?pI/ILHI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CykKaeHa u oo0peHa s peanusaruu B 2024 - 2025
yueOHOM roly Ha 3acefaHuu Kadeapsl [ eomoruu, MapKIeHaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. xadenpoit I/I.A.ﬁ)HmI/IH

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kadeapsl [ eomoruu, MapKIeHaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. xadenpoit I/I.A.ﬁ)HmI/IH

Pabouas mporpamma nepecMoTpeHa, oocykeHa u ooopeHa Juist peanuzanuu B 2026 - 2027
y4eOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIieHaepCeKoro aena u 00orameHms

[IpoTrokonm oT 20 . Ne
3aB. kadenpoii N.A. I'putun




1 Henu ocBOeHMS TUCHUIIIHHBI (MOXYJIA)

Henstmu ocBoeHUsA AUCUUIUIMHBI «OCHOBBI TNEpPEpabOTKH MOJIE3HBIX HCKOMAEMbIX)
SIBIISIETCS (POPMHUPOBAHUE Y CTYIEHTOB 3HAHUHN O CTPYKTYpPE MPOIIECCOB MEPEPaOdOTKH MOTE3HBIX
HCKOMaeMbIX, Ha3HAUYE€HUH MPOIIECCOB, UCIOIb3yEeMOM 000pYI0BaHUH.

2 MecTo TUCUMIIMHBI (MOXYJIs]) B CTPYKTYpe 00pa30oBaTe/ibHOI MPOrpaMMbl

Juctummaa OCHOBBI NepepabOTKU TMOJIE3HBIX UCKOMAEMBIX BXOAUT B 0Aa30BYIO 4acCTh
y4eOHOTro M1aHa 00pa3oBaTeIbHON MTPOTPaAMMBI.

Jiis  u3ydeHWs  JAUCHHUIUIMHBI ~ HEOOXOAMMBI  3HaHUsA  (YMEHHS,  BIIAJCHHS),
c(hOpMUPOBAaHHBIE B PE3yIbTaTe U3YUCHUS TUCIUIUINH/ TPAKTHK:

I'eonorus

Y4yeOHasi - MpakTUKa MO TMOJYYCHHUIO TEPBUYHBIX MPOPECCHOHAIBHBIX YMEHUH U
HAaBHIKOB, B TOM 4YHCJI€ TEPBUYHBIX YMEHHIl U HaBBIKOB HayYHO-HCCIEI0BATEIbCKON
JeSITeIbHOCTH

I'eonesus u mapkueinaepus

3Hanus (yMEHHUs, BIAJCHUS), TIOJyYCHHbIE TPU W3YYCHUU TAaHHOW AMCUUILUIMHBI OYAyT
HEOOXOUMBI JUIS U3YUCHHUSI TUCITUTUINH/TIPAKTUK:

[Tpou3BoICTBEHHAS - MPAKTUKA 10 MOJTYYCHUIO IEPBUYHBIX MPOPECCHOHATBHBIX YMEHUN
Y HaBBIKOB

Uctopus ropHoro nena

O6ocHOBaHME MPOSKTHBIX PEIICHUN

TexHonorus npousBoJCTBa padboT

AHaJIN3 U OLIEHKA PE3YyJIbTATOB

3 Komnerenuun ody4aromerocsi, popmupyemsblie B pe3yJjibTaTe 0CBOCHUS

AMCHUIIMHBI (MOAYJIs1) U IVIAHUPYeMble Pe3yJbTAThl 00y4YeHU st

B pesynbTate ocBoeHus AuCHUILUIUHBI (MOayisi) «OCHOBBI MepepabOTKH MOJE3HBIX
HCKOIIaeMBbIX» 00yJarOIIUICs TOHKEH 001aaTh CISAYIOIIMMU KOMIIETCHIIUSAMU:

CTpyKTypHBII [Tnanupyemble pe3yabTaTbl 00ydeHUs
3JIEMEHT
KOMIETEHIIUH
OK-1 CIOCOOHOCTBIO K a0CTPAaKTHOMY MBIIIICHUIO, AHAIU3Y, CHHTE3Y
3HaTh OCHOBHBIE ITPOLECCH] U 000PYI0BAHUE MTEPEPAOOTKH MOIE3HBIX
HCKOMAEMBbIX
YmMmeTh coOupaTh U aHATU3UPOBATH HHPOPMAIIHIO, BBIIEIATH ITIABHOE
Bnagers TEPMUHOJIOTHEH B 00J1aCTH TOPHOTO Jieja, 000TaIeHHs TOJIE3HBIX
HCKOMAEMBbIX U NepepadOoTKH MPOIYKTOB

[TK-14 roToBHOCTBIO Y4acTBOBATh B UCCIICOBAHUAX 00BEKTOB PO(HECCHOHATBLHOM
JESTENIbHOCTH U UX CTPYKTYPHBIX 3JIEMEHTOB

3HaTh CTPYKTYPY U B3aUMOCBSI3b KOMILJIEKCOB 10 A0ObBIUE, TepepaboTke U
o0oraieHus! MoJIE3HbIX UCKONIAeMbIX U X (PYHKIIMOHAIbHOE Ha3HAYEHUE

YMers U3y4aTh HAYYHO-TEXHUYECKYIO MH(OPMAIINIO, OTE€YECTBEHHBINA 1
3apyOCKHBIN OTBIT B 00JIACTH MEPEepaOdOTKH TBEPABIX MOJE3HBIX
HCKOTIAeMBbIX;

Brnanets HaBBIKAMH pacyeTa TEXHOJIOTMYECKHX TTOKa3aTeNeH MpOoIeccoB
oborarieHus

[1K-16 roTOBHOCTBIO BBIMIOJIHATH SKCIIEPUMEHTAIBHBIE U Ja00paTOPHbIE UCCIIEAOBAHMS,
UHTEPIPETUPOBATH MOJIYYEHHBIE PE3YJIbTAThl, COCTABIATh U 3alUIIATh OTYETHI




3HaTh

TEOPETUIECCKHE OCHOBBI 0O0OTAIICHHMS ITOJIE3HBIX HCKOITAeMbIX
bu3nuecKUMU U PU3NKO-XUMUYECKUMHU METOIaMHU

Ymerb 000CHOBBIBaTh KaUE€CTBEHHBIE U KOJIMUECTBECHHbIE XapaKTEPUCTHKI
UCTIOJIb3yeMOT0 000pyI0BaHUS
Brnaners HaBBIKAMU COCTABIICHHSI IPUHLIUITHAIBHBIX TEXHOJIOTHYECKUX CXEM

o0oramieH!s MUHEPaIbHOTO ChIPbS




4. CTpyKTypa, 00b€éM U coaep:KaHue TUCIUIIIHMHBI (MOXYJIsST)
OO0mas TpyA0€MKOCTh JUCIHMIUIMHBI COCTABIISICT 2 3a4€THBIX €IWHUIl 72 akaJ. 4acoB, B TOM
1205 (03) (S
— KOHTaKkTHas padoTa — 4,4 akaJ. 4acoB:
— ayauTopHas — 4 akaJl. 4acos;
— BHeayauTopHas — 0,4 akaz. yacoB
— caMmocTosITenbHast pabota — 63,7 akaj. 4acos;

— MOATOTOBKA K 3a4€Ty — 3,9 akaj. yaca
®dopma aTTecTaluy - 3a4€eT

AynuropHast 5 s
=
KOHTaKTHas paboTa o Z ®dopma Tekymero
g =
B aKaj. yacax 5] Bnu KOHTPOJIS
Pasnen/ Tema 2 ( ) £ A . P Kox
> 3 © | caMOoCTOSATEIbHOMN YCIIEBAEMOCTH 1
JACLUATLIAHEL =~ [~ . KOMITETEHIIUU
g £ padotsl MIPOMEXYTOUHOM
mab. | mpaxr. [t
Tex. p 2'g aTTeCcTalluH
3aH. 3aH. | O &
1. Benenue
1.1 Copaeprxanue
ACp Yrenue
IUCLUHUIUIMHBL, €€  3aJaui.
KOHCIIEKTOB
Ilonme3Hple KMCKOMAaeMblE, HX N OK-1, IIK-14,
0,5 1 JIeKUUH, H3y4eHne CamMoo0T4eT
knaccupukanus. OCHOBHBIE TIK-16
JIOMOJIHUTEIbHBIX
MOHATHUS B 00JIACTH TOPHOTO
MaTepUaoB
nena
1.2 T'opHoe ImpOHU3BOACTBO —
OTIPEIETISIOIIUI (hakTop CamocTosTebHas
MaTepHuajJbHBIX PECYpCOB U abora Ne3
ohe ‘; P eaﬂ’maum ; 1143 e Oruer o pa6ore | OK-1, TIK-14,
P P N y CaMooT4eT IIK-16
TEXHUYCCKUX  JOCTHIKCHUM. 3 JIONOJIHUTEIbHBIX
I'pynnel  otpacneit ropHoit MaTepuajioB
MPOMBIIUIEHHOCTH.
TTouck
JOTOJHUTEIIBHOU
HHpOPMAIHH -
1.3 Bugel u MacmraObl abora ¢
TOpHBEIX pPaboOT B CTpaHe u 2 T€ MEIHOJIOFI/ILIGCK 3anucn B xoncnekre | OK-1, TIK-14,
P p R P JICKITHI [IK-16
MHDE. UM CJIOBapeM
Nzyuenue
JIONOJIHUTEIbHBIX
MaTepuaoB




N3yuenne

JOTOJTHUTETBHBIX
MaTepHanoB
NupuBunyanbnas
KOHTpOJIbHAS
pabota:
nH(OPMAIIOHHBI 1 | 3aIiCH B KOHCIIEKTE
1.4 MuHepanbHO-CBIPEEBBIC o
. . MPOEKT JICKITUHA OK-1, IIK-14,
pecypcbl Mmupa u Poccuiickoit 0,5 2 . "
9BpUCTHYECKOH | TeKCT KOHTPOJIBHOH [IK-16
Denepauuu
HaIpaBJIeHHOCTH pabotsl
(mouck, oT60p U
CHCTEMAaTU3aIHs
nHpopmarmu 06
00BbeKTE, aHAIN3 U
obobmenue s
MIPE3EHTALIUH)
HWroro no pasneny 1 8
2. Ucropuueckue cBeneHHS O
BO3HMKHOBEHHH W  Pa3BUTUHU
TOPHOTO Jena
2.1 [epuonuzanus CamocTosTensHoe
i Koncnekr
TEXHOJIOTHIECKOH ncTopun 0,5 U3ydeHHe
N (camootuer)
Onoxa ropHbIX opyauit MaTepHanoB
2.2 Droxa ropHBIX MallluH 3
CamocrosiTensHOe
DKOJIOrnueCcKUe MOCIECTBHSA Koncnekr
0,5 U3y4CHHUE
OCBOCHHUS MHHEPAIbHO- (camooTyer)
MaTepHaoB
CBIPBEBEIX PECYPCOB
HWroro no pasneny 1
3. 3HayeHHEe U POJIb MHPOLECCOB
NEepBUYHON mepepaboTKu B oOmmei
cxeme nepepadoTKH u
HCTIONIb30BAHHS MHHEPAIBHOTO
CBIPBSI
3.1 Cxema mnepepaboTKi
MHHEPAJIBHOIO  CHIpbI B CamocTosTenbHas OK-1, IIK-14,
3 Otuers! 1o paboTe
TIOJTHOM IHKJIE (Ha HpUMepe pabora Ne 1, Ne2 IIK-16
JKENIe30PYAHOTO CHIPbs)
Iounck
JIOTIOJIHUTENIbHOM
HHpOPMAIHH -
pabora c
TEPMHHOJIOTHYECK
UM CIIOBapeM
NupuBunyanbnas
3 KOHTpOJIbHAS
3.2 3HaueHne u 0JIb abora: 3anmen B KorcriekTe
m OIIECCOB e BHEHOI“A 3 |undo pMaLII/IO.HHLI it Jeiui OK-1, TTK-14,
p P P TekcT KOHTPOIBHOM IIK-16
nepepaboTKH MIPOEKT
. paboTbr
IBPUCTHIECKON
HAaIPaBJICHHOCTH
(Touck, oT60p M
CHCTEMAaTU3aIus
nHpopmarmu 06
00bEKTE, aHAIN3 U
00o061IeHue s
MIPE3EHTALIUH)
HWroro no pasneny 6

4. OCHOBHEIC  CBEACHUSI O
mporeccax 00OTaIIeHHs TTOJIE3HBIX
HMCKOITa€MBIX




TTouck

JIOTIOJIHUTEIBbHOMN
HHpOPMAIHH -
pabota c
TEPMHUHOJIOTHYECK
UM CJIOBapeM
NupuBunyanbnas
KOHTPOJIbHAs
4.1 Knaccudukarnms aboTa: 3ammcn B KOHCnEKTe
m OIIECCOB oborareHus uH(O pMaLII/IO.HHLI it Jeui OK-1, TTK-14,
p P TekcT KOHTPOIBHOM IIK-16
MOJIE3HBIX HCKOMAEMBIX MIPOEKT
. paboThr
IBPUCTHIECCKOM
HAIPaBICHHOCTH
(ronck, otdop n
CHUCTEMAaTH3aLUs
urpopmanuu o6
00bEKTE, aHAIN3 U
00001IeHIE IS
MIPE3EHTALIUH)
4.2 IIponykTsel u
TEXHOJIOTMYECKHE
MOKa3aTein oborarieHus BrinonHenue
MMOJIE3HBIX HMCKOITAEMBIX. MIPAKTUUECKUX OK-1, IIK-14,
1 Otuer o padoTte
TpeboBanust K  KayecTBY pabor (pemenue [IK-16
KOHLIEHTPAaTOB U 3amay 1-4)
KOMIUIEKCHOMY
HCTIOJIb30BaHHUIO CHIPBSI.
Brimonnenne
4.3 TexHONOTUYECKHUE CXEMBI
MIPAKTUUECKUX OK-1, IIK-14,
oborareHuns TI0JIE3HBIX 0,5 Ortyer o pabore
pabort (pemenue [IK-16
HMCKOIaeMbIX
3amauu S)
4.4 I'panynomerpruyeckuii Brmommenue
C(')CTaB ” ;[y u np 0JIYKTOB 0,5 TPAKTHACCKIX Ortuet 1o pabore OK-1, IIK-14,
by pory ’ pabort (pemenue p [IK-16
oborarieHus
3aa4u 6)
HWtoro no pazneny 2
5. TlogroroBuTenpHbIE MPOLECCHI
oborarieHus
BrinoaHUTh 3cKU3
000pyIoBaHUSI.
5.1 CymHocTh THPOLECCOB Py
JIPOOJICHUSI W M3MEJIbYCHUS Ormcars, npuniym
P paboThL, BBIACITHATH OK-1, TIK-14,
MOJIE3HBIX HCKOTIAeMbIX. Ortuer no pabote
JIOCTOMHCTBA U IIK-16
ObopynoBanue IS
HEAOCTATKH.
IPOOJICHNS U M3METBYCHUS
Yka3zatb
MIPOU3BOJUTEIIS
BeimmonauTh 3cKU3
000pyIOBaHHSI.
Onucatb NPUHIUI
5.2 IIponeccsl rpoXoueHUs: U PHHIL
KIIacCU(UKALUU: CYITHOCTh U paGoTEL, BbUICHTS Oruer o pabore OK-1, TIK-14,
- ey JIOCTOMHCTBA U P [IK-16

obopynoBaHue

HEIOCTATKH.
Vka3atb
MIPOU3BOIUTEIIS

Hroro no pasneny

6. Teopernueckue cBeieHHS U
cOOCTBEHHO

o0opyznoBaHue
000raTHTEIbHbIX IIPOLIECCOB




6.1 I'paBuTaliMOHHBIN METOJ
oborarieHus

BeInmoHUTE 3CKU3
000pynoBaHuUS.
Onwcath IPUHIUT

a00THI, BBIIEIUTD
p i Ortuer no padote

JIOCTOMHCTBA U

HEIOCTATKH.
VkazaTb

MIPOU3BOJUTEIIS

OK-1, TIK-14,

IIK-16

6.2 MarauTHbIi METOI
oborarieHust

BrimoauTh 3cKH3
000pyIOBaHHSI.
Onwucath NpUHINI
paboThL, BBLACIUTH
JIOCTOMHCTBA U
HEJOCTATKH.
Vka3atb
MIPOU3BOIUTEIIS

Otuer o padoTte

OK-1, IIK-14,

IK-16

6.3 ®doTalMOHHBIH METO.I
oborarieHus

BeImoHUTE 3CKU3
000pyn0oBaHHUS.
OmnwucaTh NpUHINI
paboThL, BBIACITHTH
JIOCTOMHCTBA U
HEJOCTaTKH.
Vka3atb
MIPOU3BOJUTEIIS

Ortuer no pabote

OK-1, TIK-14,

IIK-16

6.4 Onexkrpudeckuil 31
CIIeIMaJIbHEIC METO/IbI
oborareHuns

BeImoHUTE SCKU3
00opyI0BaHUSL.
Onwcath IPUHIUT
paboThL, BBIACITHATH
JIOCTOMHCTBA U
HEJIOCTATKH.
Vkazatb
MIPOU3BOJUTEIIS
[ToaroroBka K
TECTUPOBAHUIO:
YTEHUE KOHCIIEKTOB
JIEKIUH, n3yueHue
JTIOTIOJTHUTEITbHBIX
MaTepUaoB

Ortuer no pabote
Camootuer

OK-1, IIK-14,
IK-16

Hroro no pasneny

16

MHHEPATBbHOTO CHIPbS

7. Texuomorunm  mepepabOTKU




WnauBunyanbHast
KOHTPOJIbHAs
pabora:
HH(POPMALTUOHHEI 1
MIPOEKT
3BPUCTUYECKON
HAIpPaBICHHOCTH
(mouck, oT60p U
CHCTeMaTU3alus
urpopmanuu o6
00bEKTE, aHAIM3 U
o0o0mIeHune s

MIPE3CHTAIIH)
7.1 Texuonorusi 00OTaICHUS Tlomp3ysce
PyX  YEepHBIX  METaJUIOB. JHUTEPaTypoH
ITorpeburenu TOTOBOM 0.5 n300pa3uTh Konrponsnas OK-1, IIK-14,
MPOIYKLUH. Obnactu ’ MPUHIMITHATIBHYIO pabora [IK-16
HCTIOJIb30BAHUS YepHBIX cxeMy oborarieHus
METajIoB pya
OTEUECTBEHHOTO U
3apy0eKHOTO
MECTOPOK/ICHUSL.
Jlatb mosicHeHus K
cxeMme: 00BSICHUTH
cxemy
PYAOIOATOTOBKH,
BBIOOD MeTOza
oborareHus,
MIPUBECTH IIPUMEPHI
npyrux (pabpuk,
0OBSICHUTH
OTIIMYHSL
7.2 TexHonorus oborareHus IToaroroBka k
PYA  ILBETHBIX  METaJUIOB. TECTUPOBAHUIO:
ITorpeburenu roToBOW mpo- YTEHHE KOHCIIEKTOB OK-1, IIK-14,
. Camootuer
IYKLUH. Oo6nactu JIeKUUH, H3y4eHne TIK-16
UCTIOJIb30BAHUS L[BETHBIX JIOTIOJTHUTENIbHBIX
METaJIJIOB. MaTepHaIoB
7.3 TexHonorust 00OTaNICHUS
30JI0Ta, aJMa30B, HEPYAHOTO
CBIPbSL. [otpeburenu
TOTOBOM MPOIYKLHUH.
Obnactu UCTIOJIb30BAHUS
MaTepHaoB.
HWtoro mo pazneny 0,5

8. IMepepaboTka  MPOIYKTOB

oboraiieHust




Yrenue

KOHCIICKTOB
JIEKLUH, U3y4YeHue
JIOTIOJTHUTENIbHBIX
8.1 Merannypruyeckas MaTepUaoB
nepepaboTka MIPOAYKTOB WunuBunyanbHast
oOoramenus. YepHat u KOHTPOJIbHAs
LBETHAS METaJLTypTHsl. aboTa:
P P N Camootuer
IlepepaboTka pya 51 HH(POPMATUOHHEI 1 . | OK-1, [IK-14,
0,5 5 TexcT KOHTPOJIBHOH
KOHIIGHTPATOB OJIArOPOIHBIX MPOEKT AGOTEI [IK-16
metasuioB. [lepepaboTka pyn IBPUCTHIECCKOM p
U KOHIIGHTPAaTOB  JIETKUX HalpaBIeHHOCTH
METaJIOB, KOHILIEHTPAaTOB (mouck, oT60p U
peIKUX METaIoB CHCTeMaTU3alus
unpopmanuu o6
00BbeKTE, aHAIN3 U
o6obmenue s
MIPE3CHTALH)
Yrenue
KOHCIIEKTOB
8.2 Xumuyeckas JIeKUUH, H3y4eHne
CaMo0T4eThl
nepepaboTka MOJIE3HBIX JIOTIOJTHUTENIbHBIX .
uckomnaeMmslx. KokcoBanue u MaTepuaoB Texer konTponbHOi
) o P paboter. 3amura | OK-1, [IK-14,
ra3uQuKaIs Yrie. 3,7 IToaroroBka k N
KOHTPOJIbHOU [IK-16
IlepepaboTka amaTUTOBBIX U TECTHPOBAHHIO: AGOTH
(hochoputoBbIx YTEHHE KOHCIICKTOB P
N Tecruposanue
KOHIICHTPATOB JICKIUH, U3y4eHUE
JIOTIOJTHUTENIbHBIX
MaTepuaoB
HWroro no pasneny 0,5 8,7
Hroro 3a cemectp 2 63,7 3auéT
OK-1,I1K-
HToro 1o qucHHILIHHE 2 63,7 3a4eT ¢

14,I1K-16




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

B mpomecce mnpenomaBaHus auctMIUMHBL  «OCHOBBI  1epepabOTKH  MOJIE3HBIX
HUCKOIIa€MBbIX)» MPUMCHATOTCA TpagulIUOHHAA n I/IH(1)OpMaI_II/IOHHO-KOMMyHI/IKaI_II/IOHHBIe
o0pa3oBaTebHbIC TEXHOJIOTHH.

MaTepHan JUCHUITIIMHBI II0CIIE0BATECIIBHO n3jaracrcsa B COOTBETCTBUHU C
JTUCIUTIMHAPHOW JIOTMKOW (MH(pOpManuoHHas Jeknus). Marepuan OpUEHTUPOBaH Ha
U3JI0KEHHE U OOBSICHEHHE CTyIEHTaM HaydyHOW HMH(pOpMAIMM, MOJUIeKAIIEH OCMBICICHUIO U
3arOMHUHAHKIO. VICTIONB3yeTCsl TakkKe JICKIHS-BU3YalTU3aIys, IPU 3TOM H3JI0KEHHUE Y4eOHOTO
MaTepHaja CONPOBOXKIACTCS Ipe3eHTaluell, WUIIOCTPAaTUBHBIMU, TpaUYecKUMHU, ayauo- U
BUJICO-MaTepUaIaMU

6 YueOHO-MeTOAMYECKOE o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aK0IMXCs
IIpencraBieHo B npuioxeHuu 1.

7 OneHOYHbIE CPeICTBA ISl IPOBEACHUS MPOMEKYTOYHOM aTTecTAlluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqMUYeCKOe U MHPOPMAIIMOHHOE o0ecnevyeHre JUCHUIIJIMHBI (MOXYJIs1)

a) OcHoBHas1 IUTEpaTYypAa:

1. TopHoe neno : cnoBaps / moxa pexakiueii K. H. Tpy6enkoro. — 5-e u3a., nepe-pad. u
non. — Mocksa : ['opnas knaura, 2016. — 635 ¢. — ISBN 978-5-98672-435-5. — Tekcr :
NEeKTpOHHBI  //  JlaHb : JNIEKTPOHHO-OMONMMoTeuynass  cucrema. —  URL:
https://e.lanbook.com/reader/book/101779/. — Pesxxum moctyna: ajis aBTOpPHU3. MOJIb30BaTEIICH.

2. bproxosenkuii, O.C. OCHOBBI TOpPHOTO Jena [DIEKTPOHHBIM pecypc]| : yueOHOe
nocobue / O.C. bproxoseukuii, C.B. Unsaxun, A.Il. Kapnukos, B.I1. fmuH. — DnekTpoH. naH.
—  Camnkr-Ilerepoypr  :  Jlaws, 2017. — 352 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/92626 . — 3ari. ¢ 3xpana.

3. 3ybGapes, IO.M. Bsenenue B HWHKECHEPHYIO J€STEIbHOCTh. MaIIMHOCTPOCHUE
[DnexTponHbIi pecype] : yuebHoe mocooue / KO.M. 3ybapeB. — DnektpoH. naH. — CaHKT-
[etepOypr : Jlans, 2018. — 232 c. — Pesxxum goctyna: https://e.lanbook.com/book/104944 . —
3arii. ¢ ’KpaHa.

4. ITyukos, JI.LA. O crpykrype ropubsix Hayk / JI.A. IlyukoB. — 3-e u3a. — Mocksa :
['opnas xkuura, 2008. — 23 ¢. — ISBN 978-5-7418-0535-0. — Tekcrt : anekTpoHHbIH // JIanb :
ANIeKTpOHHO-OuOMoTeunass cuctema. — URL: https://e.lanbook.com/book/3207 — Pexum
JOoCTyMa: JIIsl aBTOPU3. MOJIb30BaTeNEH.

5. 3unsbepmmuar, M.I'. KommiekcHoe HCIONb30BaHUE MHUHEPAIBHBIX PECYPCOB :
yueOHuk : B 2 kaurax / M.I'. 3uns6epmmunr, B.A. UcaeB. — Mocksa : MUCHC, [0. 1.]. —
Kanra 1 — 2016. — 346 c. — ISBN 978-5-87623-947-1. — Tekcr : anekTpoHHbIH // JlaHb :
aJeKTpoHHO-0nOmoTeyHass cuctema. — URL: https://e.lanbook.com/reader/book/93632. —
Pexxum mocTyma: AJis aBTOpHU3. MOJIb30BaTENCH.

6. Ctypman, B.M. OneHnka BO3ACHCTBUS HAa OKPYXKAIOIIYIO Cpeny : yaeOHoe mocodue /
B.U. Crypman. — Cankr-IlerepOypr : Jlanb, 2015. — 352 ¢. — ISBN 978-5-8114-1904-3. —
Texcr : onexkrpoHHwsrd // Jlamp : o;mekTpoHHO-OMOnmMoreuHas cucrema. — URL:
https://e.lanbook.com/book/67472 (mata obpamenusi: 20.02.2020). — Pexum mgoctymna: mis
aBTOpU3. MOJIb30BATEIICH.

7. OOoraiieHue IMOJIE3HBIX HCKOMAeMbIX [DJIEKTPOHHBIA pecypc]: ydeOHoe mocobue
/JTyxknnaK.U., AxymkuaB.I1., MyknakoBaA.H. - M.: HUL] UH®PA-M, 2016. - 224 c. .- Pexxum
nocryna: http://znanium.com/catalog.php?bookinfo=501567 - 3aru. ¢ sxpana. —ISBN 978-5-16-
010748-6.

8. Kapmasun, B.B. MaruutHsble, 3JIeKTPUYECKUE U CIIELUATIbHBIE METO b



https://e.lanbook.com/reader/book/101779/
https://e.lanbook.com/book/92626
https://e.lanbook.com/book/104944
https://e.lanbook.com/book/3207
https://e.lanbook.com/reader/book/93632
https://e.lanbook.com/book/67472
http://znanium.com/catalog.php?bookinfo=501567

oOoraieHus MoJe3HbIX UCKonaeMbIX. Tom 1 MarHuTHeIe U 3JEKTPUIECKUE METOIbI 000TaleHUS
MOJIE3HBIX UCKOIAaeMbIX [ DJIeKTpOoHHBIHN pecypce] : yueonuk / B.B. Kapmaszun, B.1. Kapmazun. —
OnekTpoH. gaH. — MockBa : l'opnasg knura, 2017. — 672 c¢. — Pexum pocryna:
https://e.lanbook.com/book/111394. — 3arm. ¢ skpaHna.

9. bouapos, B.A. ®noranmoHHOe 00OTAIIEHUE MOJIE3HBIX HCKOMAEMBIX [DIEKTPOHHBIN
pecypce] : yuebnmk / B.A. bouapoB, B.A. Urnatkuna, T.U. FOmmHa. — DnexkTpoH. maH. —
Mocksa : ['opHast kuura, 2017. — 837 c. — Pexwum nocryma: https://e.lanbook.com/book/111386.
— 3arJ. ¢ ’KpaHa.

10. Kueitn, M.C. TexHonorus oOoramieHusi MOJE3HBIX HCKOMAEMBIX [DIEKTPOHHBII
pecypce] : yuebHoe mocobue / M.C. Kneiin, T.E. Baxonnna. — DnekTpoH. nan. — Kemeposo :
KysI'TY wumenn T.®. TopbaueBa, 2017. — 193 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/105409. — 3ar. ¢ skpaHa.

0) JlomosiHuTEIbHAS JIUTEpATypAa:

1. ABgoxun, B.M. OcHOBEI oOoraliieHus MOJIE3HBIX HCKomaeMbIx. ToM 2. TexHomoruu
oOoraimieHus MOJIE3HbIX MCKOMAaeMbIX [DJIeKTpOHHBIA pecypc] : yueObnuk / B.M. ABmoxuH. —
OnekTpoH. gaH. — MockBa : l'opHasg knura, 2017. — 312 c¢. — Pexum pocryna:
https://e.lanbook.com/book/111337. — 3arm. ¢ skpaHa.

2. Abpamos, A.A. TlepepaboTka, oboramieHle 1 KOMIUIEKCHOE UCTIOIb30BaHUE TBEPIBIX
MOJIe3HBIX HcKomaeMbIX. T.2. TexHosorus nepepadoTku U 00OralieHHsl TOJAE3HbIX UCKOMAeMBbIX
[DnexTpoHHBIH pecypc] : yueOHuk / A.A. AOpaMoB. — DnekTpoH. naH. — Mocksa : ['opHas
kaura, 2004. — 510 ¢. — Pexxum moctyma: https://e.lanbook.com/book/3266. — 3ari. ¢ skpaHna.

3. MarHuTtHble, SJCKTPUUYECKHE U CHEIHAIbHbIE METOABl OOOTAIeHHS TOJIE3HBIX
UCKOMIaeMbIX. MAarHuTHbIE METONBI OOOTAIlEHUsSI TOJE3HBIX MCKOMAEMbIX [DJIEKTPOHHBIN
pecypc]: Kypc neknuii / [TanteneeBa H.®@., JlymoB A.M. - U3gatensctBo «MUCHUC», 2009. —
105 c. - Pexxum mocryna: https://e.lanbook.com/book/1845#authors - 3arn. ¢ skpana. —-ISBN 978-
5-87623-239-7.

4. TlepepaboTka, oboramieHne W KOMIUIEKCHOE WCIIOIh30BAaHUE TBEPHBIX MOJE3HBIX
uckormaembix. T.2. TexHomoruss mepepabOTKM W OOOTAlIEHUS TIOJE3HBIX HMCKOMAeMBIX
[DnexTponHsIii pecype] / AbpamoB A.A. - UsnatensctBo «lopHast kHUra»», 2004. — 510 c. -
Pexxum nmoctyma: https://e.lanbook.com/book/3266#authors - 3arm. ¢ skpana. —ISBN 5-7418-
0242-7.

B) MeToanueckue yKazaHus:

r) [Iporpammuoe o0ecnieuenue u UHTEpHET-pecypcebl:
http://www.mining-enc.ru/ 'opHasi SHIHKIIONE NS

http://www.miningexpo.ru/ I'opHonpomsIluieHHbIH nopran Poccun
http://www.giab-online.ru/ I"'opHbIii ”HOOpPMAITMOHHO-aHATTUTHICCKUN OIOJIIICTCHB

http://www.catalogmineralov.ru/ Karanor munepanos

http://sanychpiter.narod.ru/ Ucropus ropHoro aena

http://www.geoinform.ru/ MuapOopManlMOHHO-U3IATENHCKUA IEHTP IO TEOJOTHU U
HEAPONOIb30BAHUIO

http://mining-media.ru/ru/ HayuHno-Texunueckuit JKypHai «I"opHas
IIPOMBIIIIIEHHOCTD

https://mwork.su/ MnhopmanimoHHO-aHATUTUYECKHUI TOPTAI ISl TOPHSIKOB



https://e.lanbook.com/book/111394
https://e.lanbook.com/book/111386
https://e.lanbook.com/book/105409
https://e.lanbook.com/book/111337
https://e.lanbook.com/book/3266
https://e.lanbook.com/book/1845#authors
https://e.lanbook.com/book/3266#authors
http://www.mining-enc.ru/
http://www.miningexpo.ru/
http://www.giab-online.ru/
http://www.catalogmineralov.ru/
http://sanychpiter.narod.ru/
http://www.geoinform.ru/
http://mining-media.ru/ru/
https://mwork.su/

IIporpammHoe oGecnieueHune

HaumenoBanue .
o Ne moroBopa Cpox neicTBUs TMLEH3UN

MS Windows 7
Professional(mns  |-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
MS Windows 7
Professional (s |-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)
MS Ofﬁce 2007 Ne 135 ot 17.09.2007 0eccpouHo
Professional
77Z1ip cB0OOAHO pacnpoctpansemoe 110 OECCPOIHO

IIpodeccnonanbHbie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HazBanue kypca CchlaKa

DnekTpoHHas 0a3a nepuoaudeckux u3ganuii East View
Information Services, OO0 «MUBUC»
HammonanpHas nH()OpPMAITMOHHO-aHATUTUYECKAS URL:
cucreMa — Poccuiickuii MHIEKC HAy4YHOI'O LIUTUPOBAHUS '
(PUHIT)
[MouckoBass cucrema Axkamemus Google (Google
Scholar)
Nudopmarnmonnas cuctema - ExuHoe OKHO JocCTyma K
HH(GOPMAIMOHHBIM pecypcam

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

URL: https://scholar.google.ru/

URL: http://window.edu.ru/

®denepaibHOE rOCyAapCTBEHHOE OrOKEeTHOE
yupexaenne «DenepanbHbiit “HCTUTYT pombiiuieHHon|URL: http:/ www . fips.ru/
COOCTBEHHOCTH»

9 MaTepuajibHO-TEXHHYECKO€E o0ecnevyeHne TUCHUNINHBI (MOIYJIs1)

MaTepI/Ia.HBHO-TeXHI/I‘IeCKOQ OGGCHG‘-IGHI/IG JUCHUITJIMHBI BKIITFOYHACT:

Jlekunonnas aynutopus MynbTUMEIHMITHBIE CpENCTBA XpPAaHEHUSA, MNepeAadyd u
npeCcTaBIeHUs HHPOPMALUU

Kommbrorepnsrii kinacc [lepconanbable koMmmbloTepsl ¢ maketoM MS Office, Berxogom B
WNHTepHer W C JOCTYmOM B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEIbHYIO CpEdy
YHHUBEpPCUTETA

AyIUTOPHH UL CAMOCTOATENBHON pabOThl: KOMITBIOTEPHBIE KJIACCHI; YHTAIBHBIEC 3aJIbl
oubmmoteku IlepconanpHbie KoMmmbioTephsl ¢ maketoM MS Office, Beixogom B MHTEpHET 1 €
JOCTYIIOM B 3JICKTPOHHYIO I/IHd)ODMaHI/IOHHO-OGDaSOBaTeHBHVIO Cpe€ay YHUBCPCUTETA


https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

[Tpunoxenue 1

Y4eOHO-MeTOoqMYECKHE 0O0ecTIedeHHe CAMOCTOATEIbHOM padoThl 00y4Yarommxcst

[To mucummmae «OCHOBBI TEpepabOTKU TOJNE3HBIX HCKOMAEMBIX» TPEAYCMOTPEHA
ayIUTOpHAs M BHEAYAUTOPHAS CAMOCTOSATEIbHAs padoTa 00yJaromuxcsl.

AymuTopHass caMocTosiTeNlbHas padoTa CTYAGHTOB TPEAINOJaraeT  BBIIOJHEHHE
KOHTPOJIBHBIX Pa0OT Ha JCKIMOHHBIX 3aHITHSIX.

BHeaynutopHast camocTosiTesbHas padoTa MpeanosaraeT pelieHrue 3a1ad, BHIITOJTHEHHE
CaMOCTOSITENILHBIX PaboT.

Camocmoamenvno pewiums 3a0auu.

1. IlpousBogurensHOCTh (hadbpuku 5000 T/cyT., MaccoBas mons meau B pyne 1,2 %, B
koH1eHTpate — 18 % u B xBoctax — 0,1 %. OnpeaenuTs BbIXO KOHLIEHTpATa K XBOCTOB B TOHHAX
Y TIPOLICHTAX, U3BJICUEHUE MEU B KOHLIEHTPAT U XBOCTHI, CTENIEHb COKPAIIICHHUS.

2. Ilpu oboraieHny MMHKOBOM PYABI C COAEPKaHUeM ITMHKA 2,5 % MoaydeH KOHIIEHTpaT
¢ MaccoBoi noneit 48 % npu W3BICUCHUH MeTalia B KOHLEHTpaT 85 %. OnpenenuTs MacCoBYIO
JIOJTIO ITMHKA B XBOCTAaX, BHIXOJI KOHIICHTPATa U XBOCTOB, U3BJICUCHHE IIMHKA B XBOCTHI.

3. MaraetruTtoBas xeJe3Hasl pyja ¢ MaccoBoii goseit marueruta (Fes04) 53 % oboramiaercs
C MOJy4YE€HUEM KOHIIEHTpaTa, coepxkaiiero 63 % sxenes3a pu U3BICYEHUHN METaIa B KOHIIEHTPAT
82 %. OnpenenuTtsb BBIXObl KOHIIEHTPAaTa U XBOCTOB, MACCOBYIO JOJIIO KEJIe3a B XBOCTAX U IOTEPU
MeTasuia Mpu 00OTaIleHUH.

4. IIpu oborameHny TUPOXJIOpcoaepkaiiei pyasl ¢ coaepxkanrem Nb20s 0,5 % nonydeH
KOHIIEHTpaT ¢ maccoBoil gonedt Nb>Os 4,6 % mnpu usBneuenun 73 %. OmnpenenuTb BBIXOIbI
KOHIIEHTPATa ¥ XBOCTOB U MaccoBYIO 0110 Nb2(0s B XBOCTaX.

5. Ha ¢unbTpoBaHre mocTynaeT CrylieHHbIN IpoaAyKT ¢ coiepkanueM TBepaoro pi(%) u
Harpy3koi mno teepromy Q1(1/4), B pe3yiapTaTre MOJIy4aioT TOTOBBIM MPOAYKT Maccoi O3 (T/4) u
BJIXKHOCTBIO @3 (%). OnpenenuTs 00beM BOJbI, yansieMoi ¢ puibTpaToM Wa.

6. IlocTpouTh MO pe3ynbTaTaM CHUTOBOTO aHAIW3a MPOOBI XapaKTEPUCTUKHU KPYITHOCTH.
Onpenenutb MOAYNb LKAl CUT, YACTHBIN BBIXOJ KJIACCOB KPYITHOCTH.

NuauBuayanbHas camocTosiTelbHas padora (MCP)

1. Jlnsg rpynmbl MUHEPAJIOB NPUBECTH 3HAYEHUS CBOMCTB - IJIOTHOCTH, MarHUTHOM
MPOHUIIAEMOCTH, YACIBHOMN 3JIEKTPOIIPOBOHOCTH. Pe3ynbTaTel 0)OPMUTH B BUIE TAOIHUIIBI.

2. Jlns 3aJaHHOTO IIEHHOTO KOMIIOHEHTAa pyJ MpuBecTH 3HadeHus koHauuuid, ['OCToB
unn TY Ha koHueHTparsl. [IpuBecTy 3HaYeHUs KOHIULUNA HAa BPEHBIE IPUMECH U BIIAXKHOCTD.

3. IlpuBeneHbl MUHEpPAIbHBIA M XUMHUUYECKHU cocTaB pyAbl. Onpenenuts, Kakou
KOMITIOHEHT B JJaHHOM py/Jie IIEHHBIH, B COCTaB KaKMX MUHEpAIOB OH BxoauT. Kakue conepskarcs B
pyZi€ BpEIHBIE U MOJIE3HbIE TPUMECH, JIEMEHTHI-CITyTHUKH.

4. BBIMOMHUTH 3CKU3 OOOpYyIOBaHUS HJsl TOATOTOBHTENBHBIX TporeccoB. Ommcarb
OpPUHLMI  paboThl 00OpYAOBaHHUSA, BBIACIUTH JIOCTOMHCTBA M  HENOCTAaTKH. YKasaTb
MIPOU3BOIUTENS.

5. BoimonHuTh 3CKM3 00OpYyNOBaHUS A OCHOBHBIX THpoleccoB. Omucarbh MNPUHIIMIT
paboTel 000PYAOBaHHUSI, BELICTUTH JOCTOUMHCTBA U HEIOCTATKH. YKa3aTh MPOU3BOIUTEISL.

6. BBIMOMHUTE 3CKM3 000pYyIOBaHMS [JIi BCIIOMOTATEIbHBIX IporeccoB. Omnmcarh
OpPUHIMI  pa0oThl  00OpYAOBaHUS, BBIACIUTH JIOCTOMHCTBA M HENOCTaTKH. YKasaThb
MIPOU3BOUTENS.

7. Ilonp3ysach nuTepaTypod H300pa3uTh NPUHIMIIMAIBHYIO CXEMy OOoTraiieHus
MarHeTUTOBOW/MEIHO-IIMHKOBOW/anMa3Hoi/300Tol/Ip.  pya. JlaTh TOsSICHEHHsT K  CXeMe:
OOBSICHUTBH CXEMY PYIOMOATrOTOBKH, BHIOOP METO/1a 00OoTaIleHus1, IpuBecTy npumep hadbpuk.

Ayoumopnuvie konmpoavhwie pabomut (AKP)

AKP Nel «Texnonoeuueckue nokazameinu 0002aueHusLy»



Hanwucatps Ha3BaHME IPOIYKTOB OOOTAIEHHS U AaTh UM OIpPEACTICHHUS.

HanucaTth ocHOBHBIE TOKa3aTeNn MPOAYKTOB oOoramieHus. J[ate onpeneneHus U HanucaTh
(bopMyIIbI UL UX ONPEACTICHHUS.

AKP Ne2 «I panynomempuyeckutl cocmas npooykmoe 0002aujeHus»

IIo rpaHyJIOMETpUYECKOW XapaKTEPUCTUKE ONPEAEIUTh. MAKCUMAJIbHBIM pa3Mep
MaTepuaia B mpoOe, cpelHUW pa3mep, mpeoliajaHue YacTUL, YACTHBIH BBIXOJ KJIAcCOB
KPYITHOCTH.

Breaynuropras camocrosiTenbHas paboTa oOydarommMxcsl MpeanosiaracT paboTy Ha
06pa3013aTean0M rnopraje, OCYHICCTBIIACTCA B BUC HU3YUCHUA JIATCPATYPhI 10
COOTBETCTBYIOIIIEMY  pasfelly C MOpopadOTKOM  MaTepualia; BBHIMOJHEHUS  JOMAIIHUX
WHIUBUIYAJIbHBIX BaHaHHﬁ, TCCTOB, IMPOCMOTP BUACOMATCPUAIOB IIO0O TEMaM JICKIIMOHHBIX
3aHSTHH.

WNunuBunyansueie nomantue 3aganus (U13):

HJ/[3 Nel Hanucanue srcce nocie npocmompa puivbma na memy «Xapaxmepucmuka
20pHO20 npeonpuamu»

K mpocmoTpy npeioxen guibm 06 0HOM U3 TOpHBIX npeanpusatuid. [lociae mpocmotpa
¢upMa HEOOXOAUMO HAMKCATh 3CCE O NaHHOM MPEANPHUATHU, B KOTOPOM JTOJIKHBI OBITH JaHBI
OTBETHI Ha CJIEYIOIINE BOIIPOCHI:

1. HaszBaHue npeanpusTus

2.  MecToHaxoxXaeHUE MPEaTPUITHS

3. HaumeHoBaHWE TIOJIE3HOTO MCKOMAEMOro, IMepepadaTbiBaeMoro Ha JaHHOM
IpeIPUITHH

4. Cnoco0 1o0bIYH MOJIE3HOTO UCKOTIAaeMOT0

5. Kakoe obopynoBaHHe U KAaKoro THIA HCIOJIb3YETCA Ui MOATOTOBKH IOJIE3HOTO
HCKOMIaeMOro K 000ramieHuo?

6. Kakoii meTon oboramenust npuHAT Ha padbpuke?

7. Kakue BcmoMoraTenbHBIE MPOLECCHl HCIIONB3YIOTCS i 00paboTKH 000TalieHHOTO
npoaykra?

8. Kaxue roToBble NIPOAYKTHI BBIITYCKAET NPEANPUATHE?

9. Kro sBusercs norpedbureneM roToBON MPOIyKIUn?

HJ[3 Ne2. 3a0anusn ona camocmoamenvnozo usyuenus. Illpumepuvie memol:
CoBpeMEHHBII 3Tan pa3BUTHUS TOPHOTO JIEJIA.

I'opnoe neno u axonorus

CoBpeMeHHbIE TOPHbIE TPOMBIIIICHHUKH.

MHHOBaIIMOHHBIE TEXHOJIOTUU B TOPHOM JIEJIE.

CucreMa ropHbIX HayK.

CocrosiHre TOpHOI poMbIIIEHHOCTH Poccun, cTpaH 3apyOexKssi.
HcTtopuueckoe coObITHE, TOBIUABILIEE HA PA3BUTHE TOPHBIX TEXHOJIOTHI

NNk W=



[Tpunoxenue 2

OneHoYHBIE CpeICTBA /I IPOBEACHUS MIPOMEKYTOYHOM aTTecTaluu

a) Ilnanupyembie pe3ybTaTbl 00y4eHHS U OIlEHOYHbIE CPeACTBA JJsl NMPOBeAeHUS
MPOMEKYTOYHOM aTTEeCTALMU:

CrpyKTypHBII
JJIEMEHT

KOMIIECTCHIIUN

[Inanupyembie
pe3ynbTaThl 00y4CHUS

OneHouHble cpencTBa

OK-1 cnoco0HOCTH K a0CTPAKTHOMY MBbIILJIEHUIO, AaHAJIM3Y, CHHTE3y

3HaTh

— OcHOBHBIE
MPOLIECCHI TIePepadOTKH
TIOJIE3HBIX MCKOITAEMBIX

Bonpocet  0na  noozomoéxku K 3auemy no
oucyunaune «OcHo8bl nepepadomKu noae3HbIX
UCKONAEeMbIX»:

1. Kakue cBOWCTBa MUHEPAJIOB UCIOJB3YIOTCS MPHU
Pa3TUYHBIX METO/IaX o0oTaIeHus?

2. Korma HeoOX0IMMO NPUMEHITh MEXaHHUYECKOe
oOorarenne?

3. W3 kakux onepanuid COCTOAT MPOIIECCHI
oOoramenusa?

4. Kakue mnporeccsl TepepabOTKH MHHEPATBHOTO
ChIpbs HA3BIBAIOTCA HOI[FOTOBI/ITGJIBHBIMI/I?

5. Kakue mporecchl nepepaboTKd MHHEPAIbHOTO
CBIPBS HA3BIBAIOTCS] OCHOBHBIMH?

6. Kakume mporeccsl mnepepabOTKM MHUHEPaIbLHOTO
CBIPBSl HA3bIBAIOTCSI BCIOMOTaTeIbHBIMU?

7. Kakue mnpoaykThl TMOJYy4alOT B pe3yJbTare
oborareHus?

8. Uem ompenensiercs MpEeAEbHO BO3MOXHAas
MaccoBast  JIOJIS LIEHHOTO KOMIIOHEHTa B
KOHIIeHTpaTe?

9. IlpuBenuTe Ka4YECTBEHHYIO CXEMY OOOTaIlleHUS U
CXEMY LICIIHA allrapaTosB.

10. Yem ompenensieTcss KpYHHOCTb, 1O KOTOPOM
MOJIE3HOE HMCKOIAaeMoe JPOOUTCS, H3MeIbyuaeTcs
nepea odoramieHueM?

11. TTouemy npuMeHsieTCs cTaaualIbHOE IpoOIeHuEe?
Yro Ha3pIBaeTCs OTKPBLITBIM H 3aMKHYTBIM IHUKJIIOM
npobieHus?




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

12. Kakwue amnmapaThl UCTIONB3YIOTCS TSl IPOOICHUS
1 NU3MCIbUYCHUA pyI[bI?

13. B 4eM cocTOUT Ha3Ha4Ye€HHE Olepanui
rpoXoueHwusl, Kiaccuukanuu?

14. Kakue anmaparbl UCIONB3YIOTCS I ONeparuil
IpOXOUYeHMs U Ki1accupukanuu?

15. Kakue 3aKOHOMEpPHOCTH JieXKaT B OCHOBE
IPaBUTALIOHHOIO nmporecca oOorareHus?
Knaccudukanus rpaBUTallMOHHBIX POLIECCOB.

16. Yrto Ha3piBaeTCs  IPOLECCOM  OTCAAKH?
Otcago4uHble MallIUHEL.

17. Kakue cuibl JOEUCTBYIOT Ha MHUHEpPAIbHBIE
JaCTUllbl Ha TMOBCPXHOCTH KOHHOCHTPALIMOHHOI'O
crona?

18. Kakue mone3nble HCKOmaeMble 00OramaroTcst Ha
KOHIIEHTPALlMOHHBIX cronax?Oo0oraiienne Ha
BUHTOBBIX Cemaparopax ¥ KOHIEHTPAIMOHHBIX
cToJIax.

19. Yro Takoe TsKenas cpelia v KaKue TUIBI TSHKETIbIX
Cpell BCTpPEUaroTCsl B PAKTUKE 00OraIieHus?

) yeM KJIFOYaeTCA HOCTH IIPOLI
20. B ue 3aKJII0YaeTCd C oc orecca
paszeneHus B TSDKEbIX cpeaax?

21. Kakue cyniecTByOT OCHOBHBIE THIIbI anmapaToB
JUTSL pa3fielieHns] B TsDKEJbIX cycreH3usx? Onummre
MIPUHITATT UX paOOTHI.

22. Knaccudukanus ¢GhaoTanMOHHBIX MpoIeccoB. B
YeM 3aKiIrovaeTces mpomecc GioTanuu?

23. UTo Ha3bIBAaETCS KPAa€BbIM YIJIOM CMAaUYMBAHUA?

24. KakoBo HazHaueHHEe (PIIOTAIMOHHBIX PEarcHTOB,
uX Kjaccupukanus?

25. B uem mpeumymiecTBO (hIOTalMOHHOTO METOa
oOoratmieHus nepea OCTaabHbIMU?

26. Uro Ha3pBaeTcs TOpAMOM W OOpaTHOMU
dbaoramnmei? Kaxkue oTiepamu bnoranun
HA3BIBAIOTCS OCHOBHBIMH, MEePEYUCTHBIMH,
KOHTPOJbHBIMH?




CTpyKTypHBIi

[Inanupyemsle
3JEMEHT OueHouHbIE CpeICTBa
KOMITETCHIIHI pe3yabTaThl 00yUYeHUS
27. Kak BBIIETAIOTCA IEHHBIE KOMIIOHEHTHI NP
CEJIEKTUBHOW U KOJUIEKTUBHO-CEJIEKTUBHOM CXeMax
dnorarun?
28. Knaccudpukamust — ¢QIOTALMOHHBIX  MAIlUH.
BcnomorarenbHoe roTarimoHHOE 000pyI0BaHHE.
29. MarnuTtHOe mosie u ero cpoicrBa. MarHuTHas
BOCITPUUMYUBOCTb.
30. Kak pasznuuaroT MuHEpangbl IO MarHUTHBIM
cBoiictBam? Kakoil cuibl TpeOyIOTCs MarHUTHBIC
noJist U1 UX oboraiieHus?
31. OTKpBITBIE U 3aMKHYTbIE MarHUTHBIE CHCTEMBI.
MarauTHBbIE TIOJISI CENAapaTOPOB.
32. Kakue CymecTBYIOT THUIBI  MarHUTHBIX
cenapaTopos?
33. MarHuTHble cemapaTtopsl Ui OOOTamieHus
CHUJIbHOMAarHUTHBIX PY/.
34. MarHuTHble cemapaTopbl Il OOorareHus
c1abOMarHUTHBIX PYI.
35. HazoBuTe MeToabl M ammapaThl 00€3BOKHBAHUS
IPOJYKTOB 00OTaIIEHUSI.
YMmeth coOuparb U|3a0anua o0na camocmoamenvHo20 U3y4UeHus.
aHaAJIM3UPOBATh Ilpumepnvie memoi:
nuH(pOpMaIIHIO, .
BBLIE/ATD TIABHOE 8. CoBpeMeHHBIH 3Tal pa3BUTHS TOPHOTO Jea.
9. T'opHoe €m0 1 3KOJIOTHS
10. CoBpeMeHHBIE TOPHBIE TPOMBIIILICHHUKH.
11.ITHHOBAaLIMOHHBIE TEXHOJIOTMU B TOPHOM JICIIE.
12.Cucrema ropHbIX Hayk.
13.CocTosiHue TOpHOW mpoMmbiIeHHOCTH Poccun,
CTpaH 3apy0exbs
14.Uctopuueckoe  coObITHE, TOBIHUSBIIEE  HA
pa3BUTHE TOPHBIX TEXHOJIOTUI
Bnanets TEPMUHOJIOTHEN B
o0jacTu TOpPHOTO Jena, Paboma co crosapem
oboraieHns MOMNE3HbIX Jatb ompeneneHuss TEpMUHAM U TOHATHUSAM,
MCKOTIaCMBIX Y| pcnomp3yromumMess  cenmanucTaMm B 06MacTH
nepepadoTky OCBOCHMSI U COXpaHEHHs 3€MHBIX HEIp U

MPOJYKTOB;

HaBBbIKaMU

BCTPCHAIOIIUMCS B JICKIUAX




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

000CHOBaAHHS
TEXHOJIOTMH
oboraIeHnst IOIE3HbBIX
HMCKOITa€MBIX Ha
OCHOBAHHUH aHaau3a
¢usnveckux U U3UKO-
XHMHYSCKHX  CBOMCTB
[MOJIE3HBIX HCKOMAEMBIX
CTPYKTYpHO-
MEXaHHYECKHUX
oco0eHHOCTEH

u nux

IIK-14 roTOBHOCTH Y4YacTBOBAaTb B HCCAEJOBAHUAX O0BEKTOB MNpPO(deccuoHAIbHOM
AeATeJIbHOCTH U UX CTPYKTYPHBIX 3J1IeMEHTOB

3HaTh

— CTIPYKTYpy u
B3aMMOCBSI3b
KOMILIEKCOB IO JTOOLIYE,
nepepadoTke "
oOoraiiecHusl I0JE3HBIX
HCKOIIAEMBIX M HX
(byHKIMOHATBHOE
Ha3HaYECHHE

TecTupoBanue.

1. Ha3nauenue Kokca 6
npomvluinennocmu?
TommBo

BoccranoBurens

dnroc

[mak

2. Kakue mamepuanvt umerom
npakmuueckoe npumenenue?
Mertanbl

CnuaBbl

MOJIUMEPBI

3. Umo ne omunocumcea kK memanaypeuu?
KoxkcoBanue

JoObr4a pyabl

[Tonydenue criiaBoB

Hanecenue nokpertuit

4. B Kkaxom eapuanme npueeoeHa NPaAGUIbHAA
nocineoosamenbHOCHb Memanaypzuieckozo
nepedena »ycenesa?

JloObI4a — oboramieHre — OKyCKOBaHHE — JOMEHHOE
MIPOU3BOJICTBO — CTAJIETIABUIIbHOE — MPOKATHOE
JloObrua — OKyCcKOBaHHE — 0OOTaIleHue — TOMEHHOE
MPOU3BOJICTBO — CTAJIETUIABUIILHOE — MPOKATHOE
JoObrya — oboramenrne — TOMEHHOE TTPOU3BOJICTBO -
OKYCKOBAaHHE — CTaJICIUIABUIILHOE — MPOKATHOE

5. Ymo ne omnocumcs K oKyckosanuio?

O06xur

Arnomepanus

bpuxerupoBanue

[IpeccoBanue

Memanuypzuieckoi

Haubonvwee




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

6. O Kaxom cnocobe OKyckoganus uoem peusp?
OKycKkoganue MeNKOOUCHEPCHBIX Mamepuaios
nocpeocmeom ux npeccosanus (00b1uHo ¢ 006asKoil
ceasyoueo).

O06xur

Arnomepanus

bpukerupoBanue

IIpeccoBanue

7. O Kaxom cnocobe OKyckoeanus uoem peup?
Tepmoxumuueckuii cnocood 0opadomKu meaxKux pyo
U KOHUEHmpPAmo8 ¢ ueabl0 ux OKYCKOBAHUS,
noYYaAeMo20 3a cuem CneKaHusl.

O6xur

Arnomepanus

bpuxerupoBanue

[IpeccoBanue

8. Buvibepume onpedenenue OKaAmMblUKOBAHUIO:
OkyckoBaHUE  MEJIKOAUCHEPCHBIX  MaTepHalioB
MOCPEJICTBOM HX TMpeccoBaHus (0OBIYHO C T0OABKOM
CBSI3YIOILETO

OxkyckoBaHue TEPMOXHUMHYECKUM CIocoooM
00pabOTKN MEJIKUX Py M KOHIIEHTPATOB CIICKaHUEM
MPOIIECC OKYCKOBAHUS TOHKOM3MEIbYCHHBIX (8595
% kiacca -0,06 MM) BIa)KHBIX MaTEpPHUAJIOB

9. Ymo naszvieaemca winaxkom?

CIUIaB OKHCJIOB

CIUTaB CYJIb(HUI0B METAIIJIOB

10. Kax naszviearomca mamepuaisl, 3azpyy;caemole é
N1a8UIbHYIO neYd 01 00PaA308aHUA 1€2KONTAACKO20
coeOuHenus ¢ Nycmoul nopoooil pyovl u 300U
monauea?

dmrocamu

OTHEYIIOpaMH

JIETUPYIOIUMU TIPUMECIMU

11. Kaxoii npodykm nosayuarom 6 00MeHHOou neuu?
[Irein

[mak

dnroc

l'a3

Yyryn

12. Kak nazvieaemcs ycmpoiicmeo, uepe3 Komopoe
6 neup nooarom Hazpemolii 6030yx?

DypmbI

Pacnap

I'opu

KOJIOITHHUK




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

13. Kax nazvieaemcsa ycmpoiicmeo, uepe3 Komopoe
evinyckarom uyeyn?

Dypmbl

Pacnap

I'opu

KOJIOIIIHUK

JeTKa

14. B kakom cnnase codepiicanue y2iepooa MmeHvuie
2,14%?

B uyryne

B crammu

B ¢eppocmnase

B 6pon3e

15. Boibepume nuwnee. K scenezoyznepooucmuim
CNnagam OMHOCAMCA:

Yyryn

Cranp

JlerupoBaHHas crainb

OpoH3a

16. Bvibepume nuwnee. K meonvim cnnasam
omuocamcs...

Cranp

JlernpoBaHHas ctanb

bponsza

JaTyHb

17. K kaxoii cpynne mMemaiiypeuiecKux npoueccos
OMHOCAMCA 004cU2, NJIABKA U OUCUNIAUUA?
[TupomMerannypruueckue

I'mapomeTamrypruyeckum
DneKTpOMEeTaITypruuecKue

MOPOIIKOBOM METAJLTYPTrUH

18. K kaxoui cpynne memauiypeuiuecKkux npoueccos
OomHocAmMCA  GblUiEeIAUUBAHUE,  UEMEHMAUUSL,
HCUOKOCMHAA IKCMPAKYUA, copoyua (UOHHbLI
00men), ocarcoeHue memaiog?
[Inpomeramrypruyeckue

I'mapomeTamrypruyeckum
DJIEKTPOMETAITYPTrUYECKUE

IIOPOLIKOBON METaJIypruu

19.Ilnaéka u paguunuposanue memanios u
CN1a6086 6 pa3pexceHHoll ammocghepe HA3b16ACHCA..
Bakyymnas meramuryprus

[Ina3mMeHHas MeTamTyprus

COJIbBOMETAILITYPTUH

20. Kak naszwvieaemcsa npoyecc nepeeooa noJie3Huvix
KOMNOHEHmMOog 6 pacmeop?
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3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

BeienaunBanue

IlemenTarus

JKUJKOCTHAs SKCTPAKIUS

21. B kakom eapuanme npueedenHa npasuibHas
nocneooeamenbHOCHb Memanaypzuieckozo
nepedena meou?

MOJArOTOBKA pyJ K IUJIaBKe - IJIaBKa Ha IUTEHH -
KOHBEPTHPOBAHUE MITEIHA - pahUHUPOBAHKE METU

IIOATOTOBKA pyX K IUIABKE - KOHBEPTUPOBAHUE
HITeHA - IJIaBKa Ha IITEeHH - papuHUpOBaHHE MEIN

HOJATrOTOBKA PYJl K IJIaBKE - paQUHUPOBAHUE MEIH -
MJIAaBKA HA IITEWH - KOHBEPTUPOBAHUE IITECHHA

22.B KaKom eapuanme npusedena
nocineoosamenbHOCHb Memannypzuieckozo
nepedena meou?

MOJArOTOBKA pyJ K IUJIaBKe - IJIaBKa Ha IUTEHH -
KOHBEPTHpPOBaHUE LITeITHA — paUHUpOBaHKE

NOJArOTOBKA pPyA K IUIABKE — OKYCKOBaHHE —
JOMEHHOE TIPOM3BOJCTBO — CTaJCTUIABUIIBHOE —
IPOKaTHOE

23. Dnekmponauz meou eedym c yenvio ...
yAaJeHus npuMecen

JUTSL U3BJIEUEHUS 30JI0Ta U cepedpa

24. Yepnosywo meov nonyuaromeé ...
OTpaxkaTesbHBIX MeYax

KonBeprepax

B MI€YaX KHUIIAIIETO CIIOS

25. [loocomoeka  meOHvix pyo0 K  N1aeKe
3aKAI04UaAemca 6 ...

Oboramienuu ¢uoranuei
BrnnenaunBanuu Meau

O6xure

IIpomeiBKE pyQ

B n3menbueHnn

26. /Kenezoyznepooucmole cniagvl UCHOIL3YIOM ...
Kax KkoHCTpyKIIMOHHBII MaTepHual

Kak crpoutenbHblil MaTepran

B roBenupHOM feine

27. MeOv u ee cnnasvl ucnonb3yom 6
IOBEJTUPHOM JIeTie

DIJIEKTPOTEXHUKE

Kax KkoHCTpyKIIMOHHBII MaTepHral
ABTOMOOHIIECTPOCHUN




CTpyKTypHBIi

[Inanupyemsle
JJIIEMEHT OreHOYHBIE CpelICTBA
KOMITETCHIIHI pe3yabTaThl 00yUYeHUS
28. C Kakoul yenvro 6 cmaib 6600am necupyrouiue
npumecu?
[Ipumanus SCTETHUECKUX KA4eCTB
[Ipuanus 3a1aHHBIX CBOMCTB
st 3a1m Tl OT KOPPO3UHU
YMmeTh H3y4aThb Hay4yHO- | Hanucanue srcce
TEXHUYECKYIO K mpocmotpy mnpemioxeH ¢uiabM 00 OIHOM U3
uH(pOpMaIIHIO, ropubix npeanpustuil. Ilocne mpocmotpa dumbma
OTEYECTBEHHBIN u [ Heo6xoaUMO Hamucarb JcceHa TeMy
3apyOeXHBI OMNBIT B |«XapakTepUCTUKa TOPHOTO  MPEANpHUSITHS», B
obmactT  mepepabOTKU | KOTOPOM JOJIKHBI OBITh JaHBI OTBETHI HA CIIEAYIOIINE
TBEPABIX MOJIE3HBIX | BOTIPOCHI:
HMCKOTIAEMBbIX; 1. Ha3zBanue npennpusitus
2. MecroHaxoXIeHUE TPEAIPUATHS
aHaIM3HpOBaTh  TOPHO- |3 Hapynvegopanne  MOJE3HOTO  HCKOIAEMOTO,
TCOJIONITICCKYI0 TepepadaThIBAEMOT0 Ha JAHHOM TIPE/IPHATHH
HHQOpMAITHIO 014, Cnoco6 106bMH MONE3HOrO HCKOMAEMOTO
CBONCTBAX 15 Kakoe obopymoBaHmeé M  Kakoro THIIA
XapaKTCPUCTHKAX WCTIONB3YeTCsl  JUIS  TIOATOTOBKM  TIOJIE3HOTO
MHUHEPAILHOTO CBIPBA H | pyeyomraeMoro k 060rameHno?
e 6. Kakoii MeTo oboramenns npuHAT Ha Gadpuxe?
7. Kaxkue BCIIOMOTaTEILHEIE MPOLECCHI
UCTIONB3YIOTCS Uil 00pabOTKM  0OOTaIieHHOro
npoaykra?
8. Kakme  rOTOBBIE  TPOAYKTHI  BBIMYCKAET
npeanpusaTie?
9. Kro  sBmsgercs  moTpeOuTeneM  TOTOBOH
MPOAYKIUH?
Bnaners HaBBIKAMU pacuera | CamocTOfITEIbHOE PellleHne 3a1a4.
TEXHOJIOTUYECKUX
MoKasaTenei MpoIeccoB 1. TlpoumsBogurensHocTh ¢adbpuku 5000 T/CyT.,
0GorameHms MaccoBas 10y Menu B pyne 1,2 %, B KOHIIEHTpaTe —

18 % u B xBoctax — 0,1 %. Onpenenutb BBIXOJ
KOHIIGHTpaTa M XBOCTOB B TOHHAaX M MPOIEHTAaX,
U3BJICYCHHE MEIHN B KOHIEHTPAT U XBOCTHI, CTENICHb
COKpaIICHHUS.

2. IIpu oborameHny HUHKOBOW PY/IbI C COlEpKaHHEM
MHKa 2,5 % Mmoyty4eH KOHIIEHTPAT C MaCCOBOM J0JeH
48 % 1pu U3BJIEUYCHUM METaJlIa B KOHUEHTpaT 85 %.
Onpenenutb MaccoBYIO JOJI0 ILIMHKAa B XBOCTaX,
BBIXO/JI KOHIIEHTpaTa U XBOCTOB, U3BJICUCHUE IITUHKA B
XBOCTBHI.

3. MarnetuToBas >keje3Has pya ¢ MacCOBOM J0JIei
maraeruta (Fe30s) 53 % oboramaeTcs ¢ moay4YeHUuEM
KOHIIEHTpaTa, cojepxaiero 63 % ixenesa mnpu




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

M3BJICYEHUH MeTauia B  KOHIeHTpaT 82 %.
Onpez[eJme BbIXOAbI KOHLIGHTpaTa U XBOCTOB,
MaccoBYIO JIOJII0 JKeJie3a B XBOCTax M TOTEpHU
MeTasuia Mpu 00OTaIleHHH.

4. Tlpu oborameHny MUPOXJIOPCOAEPIKAIICH PYIBI C
conepxanueM Nb2Os 0,5 % monmyyeH KOHLEHTpAT C
maccoBoit noneit Nb2Os 4,6 % nipu u3Bnedenuu 73 %.
OnpenenuTh BBIXOABI KOHIIEHTpaTa M XBOCTOB H
MaccoByio 107t0 Nb20s5 B XBOCTaX.

5. Ha ¢wunbTpoBaHHe MOCTYyMaeT CryIIEHHBINA
OPOAYKT ¢ coxaepkanuem TBepaoro pi (%) wu
Harpy3ko mo TBepaomy (1 (T/4), B pe3yabTare
NOJy4al0T TOTOBBI MpOAyKT Maccod (O3 (T/4) u
BIXHOCTBIO w3 (%). Ompenenuts 00bEM BOBI,
ynansemoi ¢ pumbtpatom Wa.

6. IlocTtpouth Mo pe3yibTaTaM CHTOBOTO aHaIM3a
npoObl (Tabm. 8.5) XapakTepUCTHKU KPYIMHOCTH.
Onpenenuth MOIYNb LIKAdbl CUT, YACTHBIA BBIXOJ
KJIACCOB KPYITHOCTH.

IIK-16 roTOBHOCTH BBINOJHATH IKCIHEPUMEHTAJbHbIE U J1a0OpPaTOPHbIE HCCJIEI0BAHUSA,
HHTEPNPeTHPOBATH MOJYYeHHbIE Pe3yJIbTaThl, COCTABIATH U 3allIMIIATH OTYEThI

3HaTh

—  TEOpeTHYECKHe
OCHOBBI  oOorarieHus
MOJIE3HBIX HCKOMAeMBbIX
(bU3UIeCKUMHU u
(U3UKO-XMHUYECKHUMH
METOJIaMU

—  TEXHOJOTHYECKHE
CBOMCTBA u
XapaKTePUCTUKHU
MUHEPAILHOTO CBHIPhS H
BMEIIAIONINX  TIOPO]I,
BIIHSIFOIIINE Ha
MPOLIECChl MTOATOTOBKH
CBIpbSI K OO0OTaIeHuto,
Ha  BBIOOD METOoaa
oborarieHus

Tecmuposanue
Bapuanm Ne 1

1. Yto Ha3bIBaeTrcsl o000raleHueM IO0JIE3HBIX
HCKOMAaeMbIx?

I. D10 mpolecchl XUMHYECKOTO

MUHEPAJIOB.

paseieHus

2. DTO mpouecChl MEXaHUYECKOro pa3AeicHUs
MHHEpAIOB 0€3 M3MEHEHHs] XMMHUYECKOTO COCTaBa
CBIpPBSI.

3. 9T10
TIPOIECCHI
Mepexo/ia AIEKTPOHOB OTOJHUX aTOMOB K JPYTHM.

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIC
3a CYUCT YaCTHYHOIo MHJIM IIOJHOI'O

4. Drto mporecchl  M3MEHEHHUS  CTPYKTYpHI,
MHHEPAIbHOTO, @ WHOTJA M XMMHYECKOTO COCTaBa
TOPHBIX IIOPOJ B 3¢MHOMKODPE.

2.KoH1eHTpPaTOM Ha3bIBaETCA ...




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

1. mpoayKT, B KOTOPOM MaccoBasi J0Js MOJE3HOTO
KOMIIOHEHTa 3HAQUYMTEJIbHO BBIIIE, YeM B MCXOJHOMU

PYAC;

2. NPOIYKT, B KOTOPOM MaccoBasi J0JsI MOJIE3HOTO
KOMIIOHEHTa HHKE, YEM B UCXOJHOM pyAe;

3. IpOAYKT, B KOTOPOM MaccoBasi JOJs MOJE3HOTO
KOMITOHEHTA BBIIIE, YeM B UCXOJIHOM pyJe, HO HIXKE,
YeM B KOHLIEHTpATE;

4. IPOJYKT, B KOTOPBIA BBIACTSETCS OOJNbIIAs YaCTh
MHUHEpAJIOB BMEILAIOLIEH MOpOABI M  BPEIHBIX
IIpUMeceH.

3.Cxema nenu annaparoB NOKa3bIBaeT...

1. MEpCUCHb u oCiacaA0BaTCIbHOCTDb
TCXHOJIOTUYCCKUX MTPOLECCCOB U OHGpaHHﬁ, KOTOPBIM
MoABEPTacTCsA MOJIE3HOCUCKOIIAEMOC,

2. KOJIWYECTBEHHELIE MOKa3aTeIM OOOrallleHus ISt
Ka)XJI0H OTepaluy U MPOIyKTa;

3. KOJIMYECTBO BOJIbI, 100ABISIEMOE B ONIPEICIICHHBIC
OTIepaIuy U MPOIYKTHI 000TaAICHUS;

4. MyTHu CJICOAOBaHUA TIOJIC3HOIO MCKOIMAaeMOTo H
MIPOJIYKTOB OOOTaIeHUsI C YCIIOBHBIM M300pakeHue
armaparos.

4.CTtenneHb KOHIEHTPALMU MOKA3bIBAET:

1. Bo ckoibkO pa3 Macca KOHILEHTpaTa MEHbIIE
MacCChI CBIPbS, U3 KOTOPOTO OH IMOJYYEH;

2. Bo ckoibKkO pa3 maccoBas J0JsI KOMIIOHEHTa B
KOHI[CHTpaTe OOJIbIIIE MAaCcCOBOW JOJH  3TOrO
KOMITOHCHTA B UCXOHOU PY/IC;

3. Kakas nons 1EeHHOrO KOMIIOHEHTa Mepeluia B
XBOCTHI;

4. CreneHp npUOTMKEHUS peabHOrO Ipolecca
oboraImieHus K uaeaibHOMY.

5.410 moka3piBaeT BBINYKJAsl XapaKTePpUCTUKA
KPYINHOCTH 10 ILIIOCY?

1. B mpo6e npeobitaatoT KpyIHbIE 3epHa.




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

2. B pobe npeobiraatoT MeNKue 3epHa.

3. B mpoGe paBHOMEpHO pachpeeieHbl KPYITHbIE U
MEJIKHE 3€pHA.

4. B npoOe nipeobiagaroT MIamebl.

6.KakoBo Ha3HaAYeHHeE onepauuu
NpeIBAPUTEILHOIO TPOXOYEHH B  cXeMax
PYAONIOATOTOBKM ?

1. 115t KOHTPOJISt KPYITHOCTH IPOOJIECHOTO TIPOYKTA.

2. JInsg mongydeHusi TOBApHOTO MPOJYKTA 3aJaHHOMN
KPYIHOCTH.

3. Jlns pa3neneHus] 4acTHIl, UMEIOIINX PA3JIN4us B
TBEPAOCTH WK (HOpME KyCKOB.

4.]11ns1 oTeneHns roTOBOTO 10 KPYIHOCTH MPOAYKTa
OT WCXOJHOTO Marepuajia, IOCTYIAloIIero Ha
IpoOJIeHueE.

7. 1iis rpoxXo4YeHnsi KPYNNHOKYCKOBOI0 MaTepuaJia
NMPEeUMYILIeCTBEHHO UCIOJIb3YHTCH. ..

1. KOJIOCHUKOBBIE PEIIETKH.
2. TUCTOBBIE peIIETA.

3. IPOBOJIOYHBIE CETKH.

4. nyroBbl€ CUTA.

8. Ilpm kakoM YycjaoBuMm I(PPeKTHBHOCTH
rPOX0YeHHs PABHA HYJIIO?

1. ConmepxaHne OTCEBAEMOIo KJjiacca KPYMHOCTH B
UCXOJHOU pyJieé PaBHO COJEP>KaHUIO OTCEBAEMOTO
KJIacca B HAJPEIIETHOM ITPOJIYKTE.

2. ConepkaHue OTCEBAEMOIO Kiacca KPYHHOCTH B
HaJIPEIICTHOM IIPOIYKTE PAaBHO HYIIIO.

3. ConepxaHue OTCEBAEMOI0 KJjlacca KPYMHOCTH B
ucxonHou pyzae pasHo 100%.

4. CopaepkaHue OTCEBAEMOIr0 Kjacca KPYMHOCTH B
HaJpeneTHoM npoaykre pasHo 100%.

9. B yeM cymiHOCTH npouecca ApodaeHus?




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

1. Pazgenenue cChIMydynx MaTEepUaIoOB Ha KIacChl
KPYIHOCTH.

2. Pa3nemenne MOJE3HBIX  HUCKOMAEMBIX  IIOJ
JEUCTBUEM  BHEIIHUX CWJI, MPEOJOJEBAKOIINX
BHYTPEHHUE CHJIBI CIIETUICHUS MEXY YaCTHUIIAMMU.

3. OtgeneHue OCHOBHOM Macchl BMeEIAIONIEH
MOpoAbl  OT MCXONHOW PYIbl IEpel TOHKHM
N3MCIIBYCHUCM.

4, I[OSI/IpOBaHI/Ie U CMCHIMBAHUC PaA3JIMYHBIX 110
KauCCTBY IIOJIC3HBIX HCKOMACMBIX IJIs IMOBBIIICHHA
OIHOPOJHOCTH KAYCCTBCHHOT'O COCTaBa pyna.

10. Yto nmoka3piBaeT cTEeNeHb ApodaeHus1?

1. Bo ckoibKO pa3 pasmep OTBEPCTUH MPEABIAYIIETO
cuta OOJbIlle pa3Mepa OTBEPCTHH MOCIEIYIOIIETO
CUTa B CTAaHJAPTHOM Ha0OpE CHUT.

2. Bo ckosbKO pa3 KpymHOCTh APOOJICHOTO MPOIYKTa
OoJIbIIie pazMepa pa3rpy309HON SN IPOOUITKH.

3. Bo ckoipKO pa3 KpymHOCTh KYCKOB JIpOOJIEHOTO
HpOayKTa MEHBIIIE KpYIIHOCTHU KYCKOB,
MOCTYIAIOIINX Ha JPOOJICHHE.

4. Bo CKOJIBKO pa3 KPYIMHOCTh KYCKOB JPOOJICHOTO
MPOIYKTa OoJbIIe KpYIHOCTH KYCKOB,
MOCTYMAIONIUX Ha APOOIICHHE.

11. B MeJILHHIIAaX caMOHM3MeJIbUYeHUS
H3MeJIbYAKoLIeil cpenoil IBJISIIOTCS:

1. crayibHBIE CTEPHKHMU.

2. cTaJIbHBIE WM YyTYHHbBIE IIAPHI.
3. pyaHas «rajs».

4. KpynHbIE KYCKHU PYABIL.

12. Kakoii "3 mnepevyUCJEHHBIX IMPOLECCOB He
OTHOCUTCA K  TPaBUTALMOHHOMY  MeTO1Y
oboramenus?

1. orcanka

2. KOHIIEHTpALIMs Ha CTOJaxX.




CTpyKTypHBIi
3JEMEHT

KOMIICTCHIIUHU

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHble cpencTBa

3.000raieHne B TSOKEIBIX CYCIICH3USX.
4. oboraieHue Mo TPEHHUIO.

13. O0aacTh NMpPUMEHEHHUS] KOHIEHTPAIMOHHBIX
CTOJIOB.

1. Ins oGorameHust 30J0TOCOEPKAIUX MTECKOB H
TOHKO M3MEIBYCHHBIX pYyJd pEAKHX METaIoB
KPYITHOCTBIO MEHEE 3MM.

2. [Ins oboramenus yriei kpynHocThio 250-0,5 M.

3. Jlns oOoramieHuss pya YEPHBIX METAJIOB
KpynHOCThI0 50-0,2 MM.

4. Jlns oOorameHust Cynb(UIHBIX Py LBETHBIX
METaJIOB.

14. CymnocTh npouecca neHHoii gpuioranmuu.

1. TuapodwunbHblE 4YaCTHIBI 3aKPEIUISIOTCS Ha
BO3AYIIHBIX  Iy3bIphKaXx W  BCIUIBIBAIOT  Ha
MOBEPXHOCTh, THAPOGOOHBIE YACTHIIBI OCTAIOTCS B
00BbeMe MyJIbIIbI.

2. TunpodoOHBIE YACTHIBI 3aKPEIUISIOTCS Ha
BO3AYIIHBIX  Iy3bIphKaXx W  BCIUIBIBAIOT  Ha
MOBEPXHOCTh, THAPOPUILHBIC YaCTUIBI OCTAIOTCS B
00BbeMe MYJIbIIbI.

3. Twuapodobueie u ruapodUIbHBIE YaCTUIBI
3aKpeIUIAIOTCS  Ha  BO3MYIIHBIX  Iy3bIphKaxX M
BCIUTBIBAIOT HA MIOBEPXHOCTD.

4. TunpopobHpie W TUAPODHUILHBIE YaCTHIIBI
OCTaIOTCs B 00BEME MYJIBIIBL.

15. OcHoBHBIM  (QHU3NYECKHM  CBOMCTBOM
MHHEPAJIOB,  ONpelesIiOIMM  BO3MOXKHOCTH
MarHUTHOI'O0 000raleHus, ABJIsSeTCs:

1. YnenbHas MarHuTHas BOCHPUUMYHUBOCTb.
2. JInsnekTpuyeckasi IpOHUIIAEMOCTb.
3. JlromuHECTICHITUS (XOJI0IHOE CBEUCHHE).

4. TpubosnexkTpuueckuii 3P heKT.




CTpyKTypHBIi

[Inanupyemsle
3JEMEHT OueHouHbIE CpeICTBa
SR— pe3yabTaThl 00yUYeHUS
VYMeTh 000CHOBBIBATH il | UHauBUayajibHAs caMoOCTOsSITe/IbHAsI padoTa
MIPUMEHSEMOr0
HCTIONB3YeMOTO 1. BoImonHuTh 3CKU3 o0opynoBaHuUs JUISt
06OpyIOBAHUS MOATOTOBUTENBHBIX MpoIieccoB. Onucarh MPUHIUIT
paboTel 00OPYIOBaHUS, BBIICIUTH JTOCTOMHCTBA W
HEJOCTaTKU. YKa3aTh NPOU3BOAUTEIIS.
2. BpIMOTHUTE 3CKHU3 000PYAOBaHUS IJII OCHOBHBIX
MPOLIECCOB. Onucatb MPUHIUIT paboThI
o0opynoBaHus, BBIICTTUTH JOCTOMHCTBA U
HEJOCTATKU. YKa3aTh IPOU3BOJAUTEIIS.
3. Boimonauth ACKU3 obopynoBaHus TUTSt
BCIIOMOTaTeNbHBIX MpoueccoB. Onucarb NPUHIUI
paboTel 00OpYIOBaHUS, BBIICIUTH JTOCTOMHCTBA W
HEJOCTATKU. YKa3aTh MIPOU3BOJAUTEIIS.
Bnagers HaBbIKaMH cocTaBiieHUs | UHAMBUAYyaIbHAsI CAMOCTOSITE/IbHAS padoTa

HpI/IHI_II/IHI/IaJIBHBIX
TEXHOJIOTHYECKHX CXEM
oboraiiecHus
MHHEPAIBHOI'O CHIPbS

[Tonw3ysack JIUTEPATYPOil n300pa3uTh
HNPUHLUIINATIBHYIO CXEMY oborareHus
MardeTUTOBOI/METHO-

IIMHKOBOW/aJIMa3HBIX/30JI0TBIX/ . pyn

OTEUYECTBEHHOTO M 3apy0eXHOTO MECTOPOXKICHUSI.
JlaTb TOSCHEHUS K CXeMe: OOBSICHUTh CXeMy
PYAOIIOATOTOBKH, BBIOOp MeToja oOoralieHus,
NPUBECTH TPHUMEPHl APYrux (abpuK, OOBIACHUTH
OTJIMYHSL.




[Tpunoxenue 3

MeTtoauyecKkue yKa3aHus 10 BHINOJTHEHHI) CAMOCTOSATEILHOI padoThI

[To nmucuumnnuae «OCHOBBI TNEepepabOTKU TOJIE3HBIX HCKOMAEMbIX» IPEeIyCMOTpEHa
ayIUTOpHAs M BHEAYAUTOPHAS CAaMOCTOSATEIbHAs padoTa 00yJaromuxcsl.

AynutopHas camocTosiTellbHasg paboTa CTYAGHTOB NPENOJaraeT  BBIMOJIHEHHE
KOHTPOJIBHBIX Pa0OT Ha JEKIIMOHHBIX 3aHITHSIX.

BueaynutopHas camocrosiTenibHas paboTa HpeanojiaraeT pelieHue 3aad, BhIIOJIHEHHE
CaMOCTOSITENILHBIX PaboT.

CamocrositennbHass ~ paboTa  CTYACHTOB  OOECIEYMBAET  BBIPAOOTKY  HaBBIKOB
CaMOCTOSITEILHOTO TBOPYECKOTO MOAX0Aa K MPOpadOTKE OCHOBHBIX MOJOXEHUH TUCIUILTAHBL,
npuoOpeTeHne HaBBIKOB PabOTHI C INTEPATYypOil U pecypcamul IHTepHET.

[Mpuctynas K W3YYCHHWIO JUCHUIUIMHBI, CTYICHTY HEOOXOAMMO BHHUMATEIHHO
O3HAKOMHUTHCSI C TEMAaTHUYECKUM IIJIJAHOM 3aHATUN, CHHCKOM PEKOMEHJIOBAaHHOW JUTEpaTyphl.
CrnenyeT ysSCHHUTH TOCIEIOBATEILHOCTh BBIOJHEHUS WHIUBUAYATbHBIX YYEOHBIX 3aJaHU.
CamocrosiTenbHas paboTa CTyJeHTa MPeIoiaraeT padboTy ¢ HAyYHOW W y4eOHOM JTUTEpaTypOH,
YMEHHE CO3/1aBaTh TEKCThl. YPOBEHb U IITyOMHA YCBOCHUS TUCIUIUIMHBI 3aBHCST OT aKTHBHOU U
CUCTEMAaTUYECKOM pabOThl Ha JIEKIUSIX, U3YUEHUS PEKOMEHOBAHHOMN JIUTEPaTyphl, BHITIOJIHEHUS
MUCbMEHHBIX 3aJaHUH.

OCHOBHBIM BHJIOM ayJIUTOPHON pabOThl CTYACHTOB SIBJISIIOTCS JIEKUHMOHHBIE 3aHATHS. B
X0JIe JIEKIUI MPEnoaBaTeNlb U3JaraeT U pa3bsCHSIET OCHOBHBIC, HAMOOJEe CIOKHBIC TOHSITHS
TEMBI, a TAK)KE CBSA3aHHBIE C HEW TEOPETUYECKUE U MPAKTUYECKUE TPOOIIEMBbI, 1a€T pEeKOMEHAAINN
U yKa3aHUs Ha CaMOCTOSITEIbHYIO paboTy.

[Ipy W3y4YeHHH AMCUUIUIMHBI CTYAEHTBHI BBIMIOJHSIOT CIEAYIOUIYI0 CaMOCTOSTEIbHYIO
pabory:

- HW3YYalOT PEKOMEHJIOBaHHYI0 HAy4YHO-NPAKTUYECKYI0 U Y4eOHyI0 JUTeparypy u
COCTaBIISIIOT OTIOPHBIN KOHCTICKT;

- BBINIOJIHSAIOT 3a/1aHusl, MPEAYCMOTPEHHBIE IS CAMOCTOSTENbHON PaOOTHI.

OnopHBI KOHCIIEKT- 3TO COKpaIlleHHAs 3aliCh KPYIMTHOTo OJI0Ka M3y4aeMOoro MaTepuana,
KOTOpasi TOMOXKET CTYACHTaM CTPYKTYpUpOBaTh 3HAHUS, T'PAMOTHO M TOYHO BOCIPOHU3BECTHU
W3YYCHHBII Marepuall. B KOHCIEKTe NOJKHBI ObITh 3alMCaHbl BCE TEMBI, BBIJICICHBI TIaBHBIC
(kmroueBble croBa). KoHcmekT nomkeH OBITh COCTaBI€H C HCIHOJB30BAHUEM YCIOBHBIX
0003HaYeHH, CHMBOJIOB H T.II.

3ananus, MpelyCMOTPEHHBIE JJI1 CAaMOCTOSATEIbHON paboThl, BHIIOIHSAIOTCS B TeTpaau. K
CaMOCTOSITENIHBIM 3aJlaHUsSM OTHOCHTCS pElICHUE 3a/ad Ha TEXHOJOTHYECKHE MOKA3aTeH,
BBIMIOJTHEHHE O3CKM30B, TIOMCK TMPaBWJIbHBIX OTBETOB Ha TIOCTaBJICHHBIE BOIPOCHI C
MCIIOJIb30BaHNEM KOHCIIEKTOB JICKIIUH, TOTIOTHUTEIHHON JTUTEPATyphl U pecypcoB HHTEepHETa. K
KOKIOMY 3a/JaHUI0 JIOJDKHBI OBITh MPHUBENEHBI YCIIOBHUS, BBIJIEICHBI KIIIOYEBBIC IOHSTHUS,
3aMMCaHbl  TEOPETUYECKUE TIOJMOXKEHUS, TPOBEACHBI HEOOXOAMMBIE BBIUUCICHUA. [lpu
CaMOCTOSITEIbHOM PEIICHUH 3a]ad CTYJEHTHl JOKHBI YCBOUTH MOHSTHS O KaueCTBEHHOW W
KOJIMYECTBEHHOW OIICHKE IMPOIIECCOB, HAYUUTHCS PACCUMTHIBATH TEXHOJIOTUYECKUE TOKA3aTeln
oOoramieHust (BBIXOJ TMPOJYKTa, MaccoBas J0Jsl KOMIIOHEHTa, HW3BIIEYEHHE KOMIIOHEHTA),
OTIPEICIIATh MPEIEIIbHO BO3MOXXHOE Ka4eCTBO KOHIICHTPATOB, TEXHOJIOTHUYECKUE TOKAa3aTeNld B
MPOJIYKTax oOorarieHus (pa3eiaeHus) U B 00beAMHEHHBIX MPOAYKTaX, T.€. MPUOOPECTH HABBIKU
UCIIONIb30BAHUSI TEXHOJIOTMUECKUX TIIOKa3aTelell His CocTaBieHHs] OanaHca TPOAYKTOB
oboramienus. Pe3ynbrarhl pacueToB AOKHBI OBITH OpopMiIeHBI B TaOIUIBI. CTYACHTHI JOKHBI
TaKk)Ke€ HAYYUTHCS CTPOUTH U TIOJH30BATHCS XapPAKTEPUCTUKAMU KPYIMHOCTH MPOIYKTOB. Jlis
03HAKOMJICHHUS C YCTPOICTBOM M Ha3HaUE€HUEM 000PYIOBaHMSI, UCIIOIB3YEMOT0 IpH NepepadboTke
MOJIC3HBIX MCKOMAEMBIX, CTYICHTHI BHIMIOTHIIOT UX ICKU3bI, HAXOAT CBEJCHUS O MPEIITPHUITHIX
— W3TOTOBUTENSIX. DCKU3bI JIOJKHBI ObITh BBIMOJHEHBI aKKypaTHO, OT PYKH, B MOJPHUCYHOUYHOM
HAJMKUCH JOJDKHBI OBITh MEPEUMCIICHBI Bee mo3unuu. Heobxomaumo pa3zo0paThCsi ¢ MPUHIIUIIOM
paboThl M KpaTKO ero 3amucaTh B TeTpaau. Jlis 3akperuieHus 3HaHHS O B3aMMOCBS3HU
XapaKTePUCTUK PYIbl C TOCICAYIOMICH TEXHOJIOTHEH MepepaOdoTKH, a TaKkKe IS ySICHEHHUS
3HAYEHUS] U POJM KaXJOro mepeneia B oOmieil cxeme nepepaboTKH MOJIE3HOr0 MCKOMaeMoro,



CTYACHTBI 3HAKOMSITCS C KAUECTBEHHBIMH XapaKTEPUCTHKAMH MUHEPAJIOB, Pyl U TPEOOBAaHUSIMHU K
KOHIIEHTpAaTaM, BHIYEPUMBAIOT CXEMbI IEPBUYHON MepepabOTKH, MOAMUCHIBAIOT HA HUX Ha3BaHUS
IIPOAYKTOB U JOINOJHSAIOT MX CXEMaMHU IOCIEAYIOIIEH METAIUIyPru4ecKOM WIM XUMHWYECKOU
nepepadoTKH.

KOHTpONb BBIMONHEHUS] CAMOCTOSITENIFHOW pabOThl OCYILECTBIISIETCSI BBIOOPOYHO Ha
JEKIMOHHBIX 3aHATHAX, a TAKKE BO BpPEeMs KOHCYJIbTanMi. OLIEeHMBAETCS MTOJHOTA BBIIIOJHEHUS
3aJaHMsl, KauecTBO OQopMIIeHHs padOT, NPAaBHWIBHOCTh pAcueTOB, HAJIWYHE CCBHUIOK.
[IpenogaBarenb MOKET OCYIIECTBIISATh TEKYIIUHA KOHTPOJIb 3HAHUK B BUJI€ YCTHOT'O OIpOCa.
YpoBeHb YyCBOEHHs MaTepHasla JUCLUIUIMHBI KOHTPOJIMPYETCS MPOBEAECHUEM TECTHUPOBAHHUS IO

MaTepHajam JEeKI1i, OMOPHBIX KOHCIEKTOB U CAMOCTOSITEIbHON paboTHI.



