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JIner akryanusanuu padoyeil nporpaMmsl

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa s peanusanuu B 2020 - 2021
y4eOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIieHaepCeKoro jaena u 00orameHms

[Tpotokom ot 01 certsiops 2020r. Ne 1

3aB. xadenpoit z N.A. T'pumiun

PaGouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzaruu B 2021 - 2022
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, 00CyKaeHa u ogo0peHa s peanuzaruu B 2022 - 2023
yueOHOM roly Ha 3acefaHuu Kadeapsl [eomoruu, MapKIeHaepcKoro aena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadenpoit I/I.A.ﬁ)HmI/IH

Pabouas mporpamma nepecMoTpeHa, oocykaeHa u ooopeHa Juist peanuzanuu B 2023 - 2024
y4eOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIieHaepCeKoro aeia u 00orameHus

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

Pabouas mporpamma nepecMoTpeHa, o0cykaeHa u ofgoopeHa g peanuzauuu B 2024 - 2025
ydeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIieHaepCeKoro aena u 00orameHms

[Iporokonm oT 20 1. Ne

3aB. kadenpoii I/I.A.?pI/II_HI/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. kadenpoit I/I.A.ﬁ)HmI/IH

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2026 - 2027
yueOHOM roly Ha 3acefaHuu Kadeapsl [ eomoruu, MapKIeHaepcKoro aena u 00orameHus

IIporokom ot 20 1. Ne

3aB. kadenpoit I/I.A.ﬁ)HmI/IH




1 Henu ocBOeHMS TUCHUILIHHBI (MOXYJIA)

Hensimu ocBoeHHs] TUCHUIUIMHBI «OCHOBBI TEpepabOTKU MOJIE3HBIX HCKOMAEMBIX)
SIBIIIETCS POPMHUPOBAHUE Y CTYJACHTOB 3HAHUI O CTPYKTYpE MPOIECCOB MepepaboTKU MOIE3HBIX
HCKOMaeMbIX, Ha3HAUYE€HUH MPOIIECCOB, UCIOIb3yEeMOM 000pYI0BaHUH.

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

JucuummHa OCHOBBI TIepepabOTKU IMOJIE3HBIX HMCKOIAEMBIX BXOJUT B 0a30BYIO 4acTh
y4eOHOTro M1aHa 00pa3oBaTebHON MTPOTPaAMMBI.

Jis  w3ydeHus  JAUCHUIUIMHBI  HEOOXOAMMBI  3HaHHWS  (YMEHHS,  BIaJICHUs),
c(hOpMUPOBAHHBIE B PE3yIbTaTe U3YUCHUS TUCIUIUINH/ TPAKTHK:

I'eonorus

Y4yeOHast - TpaKkTHKa IO TMOJNYYCHHIO TEPBUYHBIX MPO(ECCHOHANBHBIX YMEHUN H
HaBHIKOB, B TOM 4YMHCJ€ TMEPBUYHBIX YMEHUH U HaBBIKOB HAyYHO-HUCCIEI0BATEIbCKON
JeSITeIbHOCTH

I'eonesus u mapkueinaepus

3Hanus (yMEHUs, BaJIeHus1), MOJyYCHHbIE IPU U3y4YE€HUU JAHHOW JUCLMILTUHBI OyIyT
HEOOXOUMBI JUIS U3YYCHHUSI TUCITUTUINH/TIPAKTHK:

[TpownsBocTBEHHAS - MPAKTHUKA IO TOTYYSHHUIO TIEPBUYHBIX MPOPECCHOHATBHBIX YMEHHIA
Y HaBBIKOB

Uctopus ropHoro aena

O6ocHOBaHME MPOSKTHBIX PELICHUN

TexHonorus npousBoCTBa padboT

AHaJIN3 U OLIEHKA PE3YyJIbTAaTOB

3 Komnerenuun ody4aromerocsi, popmupyemsolie B pe3yJibTaTe 0CBOCHUS

AMCHUIIMHBI (MOAYJIs1) U INIAHUPYeMble Pe3yJabTAThl 00y4YeHU st

B pesynpraTe ocBOoeHMsS IUCHUIUIMHBI (Moayinst) «OCHOBBI IMepepadOTKH IOJIE3HBIX
HCKOIIaeMBbIX» 00yJarOIUICs TOHKEH 001aaTh CISAYIOIIMMU KOMIIETEHIIUSAMU:

CrpyKTypHBIi [Tnanupyemble pe3yapTaTbl 00ydeHUs
AJIEMEHT

KOMIIETEHIIMH
OK-1 CITOCOOHOCTBIO K a0CTPaKTHOMY MBIIIICHUIO, aHAIU3Y, CHHTE3Y
3HaTh OCHOBHBIE MPOLIECCH U 000PYAOBaHHE MTEPEPAOOTKH MOJIE3HBIX UCKOMAEMBIX
YmMmeTh coOupaTh U aHATU3UPOBATH MHPOPMAIIHIO, BBIIENIATH INIABHOE
Bnagers TEPMUHOJIOTHEH B 00J1aCTH TOPHOTO Jieja, 000TaIeHHs TOJIE3HBIX

HCKOMAEMBIX U NepepadOoTKH MPOIYKTOB

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

3HaTh CTPYKTYPY U B3aUMOCBSI3b KOMILJIEKCOB IO A0ObBIUE, TepepadoTke u
o0orameHus! MoJIE3HbIX UCKONAeMbIX U X (PYHKIIMOHAIbHOE Ha3HAYEHUE

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

Brnanets HaBBIKAMH pacyueTa TeXHOJOTHYECKUX MOKa3aTesel MpoIeccoB 000TameHsI

[1K-16 roTOBHOCTBIO BBIMIOJHATH SKCIIEPUMEHTAIBHBIE U Ja00paTOPHbIE UCCIICAOBAHMS,
UHTEPIPETUPOBATH MOJIYYEHHBIE PE3YJIbTAThl, COCTABIATh U 3allUIIATh OTYETHI




3HaTh

TECOPETUICCKNE OCHOBBI O6OFaH_IeHI/IH ITOJIC3HBIX HCKOITaCMBbIX (bI/IBI/ILICCKI/IMI/I
n (I)I/ISI/IKO-XI/IMI/I‘-IGCKI/IMI/I MCTOdaMH

Ymerb 00OCHOBBIBaTh KAUECTBEHHBIE U KOJIMYECTBECHHBIE XapaKTEPUCTUKU
HCIOJIb3yeMOro 000pyI0BaHUs
Brnaners HaBBIKAMU COCTABJICHUS IPUHIUITUAIBHBIX TEXHOJIOTHYECKUX CXEM

o0oraIieHus MUHEPaJIbHOTO ChIPhs




4. CTpyKTYypa, 00bEM U coepkaHue TUCHUIIIHHBI (MOLYJIs1)
OO6mast TpyJI0EMKOCTh TUCHIMUILIMHBI COCTABISET 2 3a4€THBIX €IWHUI] 72 aKaja. 4yacoB, B TOM

1205 (03) (S
— KOHTaKkTHas padoTa — 4,4 akaJ. 4acoB:
— ayauTopHas — 4 akaJl. 4acos;

— BHeayauTopHas — 0,4 akaj. yacoB

— caMmocTosITenbHast pabota — 63,7 akaj. 4acos;

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

AynutopHas 3
KOHTaKTHasi paboTa z = ®dopma Tekymero
(B akan. yacax) 5 X Bun KOHTPOJISL
B .
Pasnen/ Tema 2 S . P Koxn
> 3 © | camocrosTenbHOM YCIIEBAEMOCTH 1
JIACIUTLTAHBI & [ . KOMITETCHIIUN
g g paboThl MPOMEKYTOUHOMI
mab. | mpakr. [t
Tek. P 2'g aTTecTaluu
3aH. 3aH. o &
1. Benenue
1.1 Conepxanue
IUCUUIUIMHBI, €€  3aJayi. YreHne KOHCIIEKTOB
ITonme3Hpie HCKOMaeMbIE, HX JIeKIUH, H3ydeHHe OK-1, I1K-14,
0,5 CamMoo0T4eT
knaccupukanus.  OCHOBHBIC JOIOJTHUTEIILHBIX TIK-16
MOHATUS B OOJIACTH TOPHOTO MaTepHaIoB
nena
1.2 TopHoe mpPOU3BOACTBO —
OTIPE SISO (hakTop CamocTosiTebHas
MaTepuajJbHBIX pPECYpPCOB U abora Ne3
C(be‘; p eﬁmaum ; pm - Ortuer o paote | OK-1, TIK-14,
P P N i CaMo0T4eT IIK-16
TEXHUYCCKUX  JOCTHIKCHUM. 3 JIOITOJTHUTEIbHBIX
I'pynnel  oTpacieii  ropHoi MaTepUanoB
MPOMBIIUIEHHOCTH.
ITouck
JIOTIOJTHUTEILHOU
uHbopMaIyy -
1.3 Buger u MacmraObl abora ¢
A P 3anucu B koHcrekte | OK-1, TIK-14,
TOPHBIX paboT B CTpaHe H 2 TEPMUHOJIOTUIECK .
JICKITHI IIK-16
MHDE. HM CJIOBapeM
Wzyuenue
JIOITOJIHUTEIbHBIX
MaTepHanoB




N3yuenune

JIOTIOTHUTENBHBIX
MaTepHanoB
WnnuBunyansHas
KOHTPOJIbHAS
paborta:
nH(OpPMAIMOHHEI i | 3aIicH B KOHCIIEKTE
1.4 MuHepallbHO-CBIPbEBLIC o
.. MIPOEKT JIEKIMI OK-1, I1K-14,
pecypcbl Mupa u Poccuiickoit 0,5 2 . "
aBpucTHYeckoil | TekCT KOHTpONbHOU I1K-16
Denepauuu
HalpaBJICHHOCTH padotsl
(mowck, otoop U
CHCTeMaTU3anus
napopmarmu 06
00beKTE, aHAIN3 U
obobmuieHue st
MPE3EHTALIN)
HWroro no pasneny 1 8
2. HUcropuueckue cBemeHUs O
BO3HMKHOBCHHH W Pa3BUTHU
TOPHOTO Jena
2.1 [Nepnoauzarust CamocTosTenbHOe
i Koncnekr
TEXHOJIOTHIECKOH ucTopun 0,5 u3yvyeHue
N (camooTuer)
Onoxa ropHbIX opyauit MaTepHanoB
2.2 Dnoxa ropHbIX MalllH 3
DKOJIOTUYECKUE TOCIEACTBHS CamocrosiTeIbHOE
Koncnekr
OCBOEHUS 0,5 H3y4eHUue
(camooTuyer)
MHHEPaIbHO-CBHIPHEBBIX MaTepHaioB
pecypcos
HWroro no pasneny 1
3. 3HaueHHe U pOJb IPOLECCOB
HEepPBUYHON MepepaboTKi B 0Orieit
cxeme nepepabdoTKu %
HCTIONIb30BAHHS MHHEPaIbHOTO
CBIPBSI
3.1 Cxema mepepaboOTKH
MHHEPAJIBHOIO  CBIpbSL B CamocrosTenpHas OK-1, TIK-14,
3 Ortyetsl o pabote
MIOJTHOM LUKJIe (Ha TIpHMepe pabora Ne 1, Ne2 IIK-16
JKENIe30PYAHOTO CBIPHs)
Iounck
JIOTIOJTHUTENILHOI
uHbopMaIyy -
paboTa c
TEPMHHOJIOTHYECK
HM CJIOBapeM
WnnuBunyansHas
3 KOHTPOJIbHAS
3amucu B KOHCIIEKTe
3.2 3HaueHWe U  poOJb pabora: N
TIpoLecCcoB TIePBUYHOM 3 | udopManuonHsI i KA OK-1, TIK-14,
p P P TekcT KOHTPOIBHOM IIK-16
nepepaboTKu HPOEKT
N paboTbr
3BPUCTHUYECKON
HaIpaBJICHHOCTH
(mmonck, otéop 1
CHCTeMaTU3alus
napopmarmu 06
00beKTE, aHAIN3 U
0000611eHne IS
MPE3EHTALIN)
HWroro no pasneny 6

4. OCHOBHEIE CBCICHUS 0
rporeccax 00OTamIeHUs TTOJE3HBIX
HMCKOITa€MBIX




ITouck

JIONIOJIHUTEHHOU
uHbopMaIyy -
paboTa c
TEPMUHOJIOTUIECK
HM CJIOBapeM
WunuBunyanpHas
KOHTPOJIbHAs
4.1 Knaccudukanmst abora: 3ammcn B KOHCnEKTe
- OLIECCOB oborareHns uHpO pMaL[I/IO.HHLI it neKuit OK-1, TIK-14,
p P TekcT KOHTPOIBHOM IIK-16
MOJIE3HBIX HCKOMAEMBIX MPOEKT
N paboThr
IBPHUCTHYECKOI
HATIPaBIICHHOCTH
(monck, otéop 1
CHCTEeMAaTH3aLus
nHpOpMamu 06
00beKTE, aHAIN3 U
00001EeHe 115
3 MPE3EHTALIN)
4.2 [IponyxTe u
TEXHOJIOTMYECKHUE TIOKA3aTeIN
oborameHus TOJIE3HBIX Brmommerie
MPAaKTHYECKUX OK-1, I1K-14,
HCKOMaeMbIX. TpeOoBaHUS K 1 Ortyer o pabote
pabot (peureHue ITK-16
Ka4yecTBY KOHIICHTPAaTOB M
3anau 1-4)
KOMILIICKCHOMY
UCTIOJIb30BAHUIO CHIPHSL.
Brimonnenne
4.3 TeXHOJOTUYECKUE CXEMBI
MPAaKTHYECKUX OK-1, I1K-14,
oborareHuns TI0JIE3HBIX 0,5 Ortyer o pabote
pabot (peureHue ITK-16
HMCKOIaeMbIX
3apauu S)
4.4 I'panynomerpruueckuii Brmosmenne
C(')CTaB o ny " Hp OJIYKTOB 0,5 [paKTHHICCKIX Oruer o pabore OK-1, TIK-14,
Py POy ’ pabot (peureHue p ITK-16
oborameHus
3a1a4uu 6)
HWtoro no pazneny 2
5. TloxroroBurenbHbIE HPOLECCHI
oborameHus
BeimonHuTh 3cKN3
obopynoBaHusI.
5.1 CymHocTh MpOLEcCOB PYA
IpOOJICHUSI M H3MEJIbUCHUS Onucars, npumi
P paboTEL, BBIACITUATH OK-1, TTK-14,
MOJIE3HBIX HCKOMACMBbIX. Ortyer o pabote
IOCTOUHCTBA U TIK-16
ObopynoBanue i
HEIOCTaTKH.
IPOOJICHNS U M3METBYCHUS
Yka3zatb
MPOM3BOAMUTENS
3
BrimoaauTh 3cKN3
000pyJOBaHUS.
Onucarb NPUHLIKI
5.2 Ilponeccsl rpoXoueHUs U PHHIL
KJIacCU(UKAINU: CYIIHOCTh U paGoTEL, BhLICTHTS Oruer o pabore OK-1, TIK-14,
- oy JIOCTOMHCTBA U P [K-16

obopynoBaHue

HEIOCTATKH.
Vkazatb
TIPOU3BOTUTEIIS

Hroro no pasneny

6. Teoperndyeckue cBeAeHUs U
o0opyznoBaHue COOCTBEHHO
000raTHTEIbHbIX IIPOLIECCOB




6.1 I'paBUTAlMOHHBIA METOX
oborarieHus

BrImoHuTh 3¢cKU3
o0opyznoBaHusl.
OnwucaTh IPUHITAT
paboThL, BBIACITUATH
JIOCTOMHCTBA 1
HEJIOCTATKH.

TMPOU3BOAUTEIIA

VkazaTb

Ortyer o pabote

OK-1, TIK-14,

IIK-16

6.2 MarauTHbIA METO/I
oOorarieHust

BEImoHUTE 3cKu3
000pyJOBaHUS.

OnucaTb NPUHIKI
paboThl, BBLACTUTH Or
JIOCTOMHCTBA K

TPOU3BOAUTEIIA

HEIOCTATKH.
Vkazatb

qeT 1o padore

OK-1, IIK-14,

IIK-16

6.3 @a0oTalMOHHBLII METOJT
oborarieHus

BrImoHuTS 3¢cKU3
o0opyznoBaHus.
OnwucaTb NPUHIKI
paboThL, BBIACITUATH

JIOCTOMHCTBA K
HEJIOCTATKH.
Vkazatb
MPOU3BOAUTEIIS

Ortyer o pabote

OK-1, TIK-14,

IIK-16

oboraieHus

6.4 Onexkrpudeckuil 31
CIeLUAIIbHBIC METObI

BrImoHUTS 3¢cKU3

o0bopynoBaHusI.

Omnwcarpb NMpUHIUIT
pa60TbI, BBIJACIIUTH

JOCTOMHCTBA U
HEOOCTATKH.

Vka3arb Ortyer o pabote

MPOU3BOAUTENS
IloaroroBka k
TECTUPOBAHUIO:

YTCHUEC KOHCIICKTOB
HeKHHﬁ, HU3y4YCHUC

JIOTIOJIHUTEIBHBIX
MaTepuasoB

CamooTyer

OK-1, IIK-14,
IIK-16

Hroro no pasneny

16

7. Texnonoruu
MHHEPAIBHOTO CHIPbS

nepepadoTKu




WNHauBuayanbHas
KOHTPOJIbHAS
pabora:
MHPOPMAIOHHBI i
HPOEKT
3BPUCTUYECKON
HAaIPaBJICHHOCTH
(mmonck, otéop n
CHCTEeMaTH3aLHs
napopmarmu 06
00beKTE, aHANIN3 U
0000611eHe IS

Hpe3eHTaln
7.1 TexHonorusi oOOTAIICHUS p 1m)
[Tonb3ysce
PYX  UYepHBIX  METaJUIOB. HTeDAMVDO
ITorpeburenu TOTOBOM paryp KonrponsHas OK-1, TIK-14,
0,5 n300pasuTh
HPOIYKIIHH. O6nactu pabota ITK-16
MIPUHIUHATEHYIO
UCHOJIb30BAHUS YEpHBIX
cxeMy o0oranieHus
METaJIOB
pyn
OTEYECTBCHHOTO U
3apyOeKHOTO
MECTOPOKJICHHS.
JlaTh nmosicHeHus K
cxeMe: OOBSICHUTD
cxemy
PYAOIOATrOTOBKH,
BBIOOp MeToza
oborameHus,
HPHUBECTH IPUMEPBL
npyrux ¢Gabpuk,
OOBSCHUTD OTIINYUS
7.2 TexHomorus oboramieHus [Toaroroska k
pyd  LBETHBIX  METAJUIOB. TECTUPOBAHHIO:
[Torpeburenu TOTOBOM YTEHHUE KOHCIICKTOB OK-1, I1K-14,
. Camootuer
MPO-IYKIUH. Ob6nactu JIeKIUH, H3ydeHHe I1K-16
UCIOJIb30BAHUS LIBETHBIX JIOTIOJIHUTEIIbHBIX
METaJIJIOB. MaTepHaioB
7.3 TexHomorust oboramieHus
30J10Ta, AJIMa30B, HEPYIHOrO
coIpbst. [ToTpedurenu roroBoi
TIPOJYKIIHH. Obmactu
HCTIONIb30BAHUSI MaTePHAIIOB.
HWtoro mo pazneny 0,5

8. IMepepaboTra MIPOAYKTOB

oboraieHus




UteHre KOHCIIEKTOB
JIEKUUH, U3y4eHue

JIOTIOJTHUTEIIBHBIX
MaTepHaioB
8.1 Mertannypruyeckas P
WnnuBunyansHas
nepepaboTka MPOIYKTOB
KOHTPOJIbHAS
obOoramenuss. YepHas u
pabora:
IBETHAs METaJLTypTrHs. .
MHPOPMAIOHHBI i Camootuer
IlepepaboTka pya 51 . | OK-1, IIK-14,
0,5 5 MPOEKT TexcT KOHTPOJIBHOH
KOHIIEHTPATOB OJIarOpOJHEIX N TIK-16
3BPUCTHYECKOI padotsl
metaiutoB. Ilepepabotka pyx
HaIpaBJICHHOCTH
U KOHLEHTPATOB  JIETKUX
(mmonck, otéop n
METAaJLIOB, KOHIIEHTPATOB
CHCTeMaTU3alus
pEIKHX METaIoB
nHpopmarmu 06
00beKTE, aHAIN3 U
0000611eHe IS
MPE3EHTALIN)
YreHue KOHCIIEKTOB
JIEKIUH, H3ydeHUEe
8.2 Xumnyeckas nepepaboTka » M3y
JIOTIOJTHUTEIIBHBIX CaMoOTUeTHI
TIONE3HbIX HCKOTAeMbIX. .
MaTepHaioB TekcT KOHTPONBHOI
KokcoBanre u rasubpuxanus
. IToxaroroska k paboThkL. 3amuTa OK-1, TTK-14,
YTIIEH. IlepepaboTka 3,7 o
TECTUPOBAHHUIO: KOHTPOJIbHOU I1K-16
aIaTHTOBBIX u
YTEHUE KOHCIIEKTOB pabotsl
(ochopuTOBEIX .
JIEKLUH, U3ydeHue Tectuposanue
KOHIICHTPATOB
JIOTIOTHUTENBHBIX
MaTepHaioB
HWroro no pasneny 0,5 8,7
Hroro 3a cemectp 2 63,7 3a4éT
OK-1,IIK-
HToro 1o JMCHMIIINHE 2 63,7 3a4eT ¢

14,I1K-16




5 Obpa3oBaTesibHbIE TEXHOJIOTHH

B mpomecce mpenomaBaHust  AMCHUIUIMHBL  «OCHOBBI  TIEPEpaOOTKHA  IMOJIE3HBIX
HUCKOIIa€MBbIX)» MMPUMCHATOTCA TpaaulMOHHAaA n I/IH(1)OpMaI_II/IOHHO-KOMMyHI/IKaI_II/IOHHBIe
00pa3oBaTebHbIC TEXHOJIOTHH.

MaTepHan JUCHUITIITNHBI IIOCIIE0BATECIIBHO n3j1aracrcs B COOTBETCTBUHN C
JTUCIUTIIMHAPHOW  JIOTMKOW  (MH(pOpMAaIMOHHAsT JIeKIs). Marepuan OpHUEHTHPOBaH Ha
U3JI0KEeHHEe U OOBSICHEHHE CTYACHTAM HAay4YHOM HH(OpMAIUM, MOAJEKAIIEH OCMBICICHHIO U
3altOMHUHAHUIO. VICTIONB3yeTCsl TakkKe JCKIMsI-BU3YaIN3alusl, PH 3TOM H3JI0OKEHHE Y4eOHOTO
MaTepHaja COMPOBOXKIACTCA INpEe3eHTalMeH, WILTIOCTPATUBHBIMH, TpapUUECKUMH, ayauo- U
BUJICO-MaTepUaIaMU

6 YueOHO-MeTOAHYECKOE o0eceYeHrne CaMOCTOATEIbHOI padoThl 00y4aIMUXCs
IIpencraBieHo B npuioxeHuu 1.

7 OueHOYHbIE CPeICTBA ISl IPOBEACHUS POMEKYTOYHON aTTecTAlluN
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOoqMUYeCKOe U MHPOPMAITMOHHOE o0ecrevyeHre JUCHUIIJIMHBI (MOXYJIs1)

a) OcHoBHas1 IUTEpaTYypAa:

1. Topuoe neno : cnoBaps / mox penakuueit K. H. TpyOemnkoro. — 5-e uzn., nepe-pad. u
non. — Mocksa : 'opHast kaura, 2016. — 635 c¢. — ISBN 978-5-98672-435-5. — Tekcr :
NeKTpoHHBI  //  JlaHb . DJeKTpoHHO-OMOnmoTeyHas  cucrema. —  URL:
https://e.lanbook.com/reader/book/101779/. — Pesxxum moctyna: ajis aBTOPHU3. MOJIH30BaTEICH.

2. bproxosenkuii, O.C. OCHOBBI TOpHOrO Jena [DIeKTPOHHBIH pecypc| : ydeOHOe
nocobue / O.C. bproxosenkuii, C.B. Unsaxun, A.Il. Kapnukos, B.I1. Smma. — DnexTpoH. naH. —
Cankr-IlerepOypr : Jlaup, 2017. — 352 ¢. — Pexxum nocrymna: https://e.lanbook.com/book/92626
. — 3ar. ¢ 3KpaHa.

3. 3ybapeB, IO.M. Baenenune B HHXEHEPHYIO JAEATEIBHOCTb. MaIIMHOCTPOCHHE
[DnexkTponHbIil pecypc] : ydeOHoe mocobue / KO.M. 3ybapeB. — OnekTpoH. maH. —
Cankr-IlerepOypr : Jlans, 2018. — 232 c. —  Pexum  pgocryna:
https://e.lanbook.com/book/104944 . — 3ari. ¢ skpaHa.

4. ITyukos, JI.LA. O ctpyktype ropubix Hayk / JI.A. ITyukoB. — 3-e uzn. — Mocksa :
I'opnas xkuura, 2008. — 23 c. — ISBN 978-5-7418-0535-0. — Texkct : anexTponHsii // Jlans :
ANIEKTPOHHO-OMOMMoTeuHass cuctema. — URL: https://e.lanbook.com/book/3207 — Pexum
JOoCTyMa: JIJIsl aBTOPU3. MOJIb30BaTeNEH.

5. 3unsbepmmuar, M.I'. KomriuiekcHoe HCHOIB30BaHWE MHHEPAIBHBIX PECYpPCOB :
yueOHuk : B 2 kHurax / M.I'. 3uns6epmmunr, B.A. McaeB. — Mocksa : MUCHUC, [6. r.]. —
Kanra 1 — 2016. — 346 c¢. — ISBN 978-5-87623-947-1. — TekcT : anekTpoHHbIH // JlaHb :
3JIeKTpOHHO-OMOmoTeyHas cuctema. — URL: https://e.lanbook.com/reader/book/93632. —
Pexxum mocTymna: A aBTOpHU3. MOJIb30BaTENCH.

6. Ctypman, B.l. Onenka BO31eHCTBHSI HA OKPYXKAIOIIYIO Cpefy : yuyeOHoe mocooue /
B.U. Crypman. — Cankr-IlerepOypr : Jlanb, 2015. — 352 c. — ISBN 978-5-8114-1904-3. —
Texcr : onektponubi // Jlame : 2neKTpoHHO-OMOMMOTewHass cuctema. — URL:
https://e.lanbook.com/book/67472 (mata oOpamenus: 20.02.2020). — Pexum pocrtyma: s
aBTOpU3. MOJIb30BATEIICH.

7. OOGoraiieHue TOJE3HBIX HCKOMAaeMbIX [DJIEKTpOHHBIM pecypc]: yuebHOoe mocobue
/JyxknnaK.U., AxymkuaB.I1., MyknakoBaA.H. - M.: HUL] UHOPA-M, 2016. - 224 c. .- Pexum
noctymna:  http://znanium.com/catalog.php?bookinfo=501567 - 3arm. ¢ oskpana. —ISBN
978-5-16-010748-6.

8. Kapmasun, B.B. MaruutHsble, 3IeKTPUYECKUE 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 MoJje3HbIX UcKonaeMbiX. Tom 1 MarHuTHbIE U 3JIEKTPUUYECKUE METOAbI 000TaIeHus
MTOJIE3HBIX UCKOIAaeMbIX [ DIIEKTpOHHEIN pecypc] : yueonuk / B.B. Kapmazun, B.1. Kapmazun. —
OnektpoH. naH. — MockBa : l'opnas knwura, 2017. — 672 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/111394. — 3arm. ¢ skpaHna.

9. bouapos, B.A. ®norannoHHoe 000TalIEHUE MOJIE3HBIX UCKOMAEMBIX [DIEKTPOHHBII
pecypce] : yduebnuk / B.A. bouapos, B.A. Urnarkuna, T.M. FOmmHa. — DnekTpoH. gaH. —
Mocksa : T'opmas  kmmra, 2017. — 837 ¢ — Pexum  pocryna:
https://e.lanbook.com/book/111386. — 3ar. ¢ skpaHa.

10. Kneiin, M.C. TexHonorust o0OraimieHus IOJIE3HbIX HCKOMAEMBIX [DIEKTPOHHBIH
pecypce] : yuebnoe nocodbue / M.C. Knetin, T.E. Baxonuna. — Onektpon. gan. — Kemeposo :
KysI'TY wumenn T.®. TopbaueBa, 2017. — 193 c¢. — Pexum gocryna:
https://e.lanbook.com/book/105409. — 3arm. ¢ skpaHna.

0) JlomoiHuTEIbHAS JIUTEpaATypAa:

1. ABgoxun, B.M. OcHoBEBI oOorameHus Iojae3HbIX UCKonmaeMbIX. Tom 2. TexHomoruu
oOoraimieHus MOJIE3HBIX MCKOIMAaeMbIX [DIEeKTpOHHBIN pecypc] : yueOHuk / B.M. ABgoxuH. —
OnektpoH. naH. — MockBa : l'opnas knwura, 2017. — 312 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/111337. — 3arm. ¢ skpaHa.

2. AGpamos, A.A. IlepepaboTka, oboraimieHrne 1 KOMIUIEKCHOE UCIIOJIb30BAHUE TBEPIBIX
noJie3HbIX uckomaeMbix. T.2. TexHomorus nepepaboTKH U 00OTalleHus MOJIE3HBIX HCKOMAeMbIX
[OnexTpoHHBbIi pecype] : yueObnuk / A.A. AOpamoB. — DnekTpoH. naH. — Mocksa : ['opHas
kaura, 2004. — 510 ¢. — Pexxum poctyma: https://e.lanbook.com/book/3266. — 3ari. ¢ skpaHna.

3. MarHutHble, 3JIEKTPUYECKHE U CHelHalIbHbIe METOJbl O00OTralieHusi MOJIEe3HBIX
UCKOMIaeMbIX. MAarHuTHbIE METOJABI OOOTallleHUs TMOJIE3HBIX HWCKOMAeMbIX [DIEKTPOHHBIN
pecypc]: Kypc nexnuuii / [TanteneeBa H.®., JlymoB A.M. - UznatensctBo «MUCHUCH», 2009. —
105 c. - Pexxum mocrymna: https://e.lanbook.com/book/1845#authors - 3arn. ¢ skpana. -ISBN
978-5-87623-239-7.

4. TlepepaboTka, oOoraieHHe ¥ KOMILUIEKCHOE HCIOJIB30BaHUE TBEPIBIX IOIE3HBIX
uckomaempix. T.2. TexHomorus mepepabOTKM © OOOTAIICHHS IOJE3HBIX HCKOMAeMbIX
[OnexTponHbIii pecype] / AbpamoB A.A. - M3narenbctBo «l'opHas kaura»y, 2004. — 510 c. -
Pexxum nmoctyma: https://e.lanbook.com/book/3266#authors - 3arm. ¢ skpana. —ISBN
5-7418-0242-7.

B) MeToanueckue ykazaHus:

r) [Iporpammuoe o0ecnieuenune u UHTEpHET-pecypcebl:
http://www.mining-enc.ru/ 'opHasi SHIUKIIONE NS

http://www.miningexpo.ru/ I'opHonpomsIlIeHHbIH nopTan Poccun
http://www.giab-online.ru/ I"'opubIii HOOpPMAITMOHHO-aHATUTHICCKUN OIOJIIICTCHB

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

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

http://www.geoinform.ru/ MapOpManMOHHO-U3IATENBCKUA IIEHTP IO TEOJIOTHH |
HEAPONOIb30BAHUIO

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

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



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

Haumenosanue [10 Ne norosopa Cpoxk nelicTBUS TULIEH3UU
MS Windows 7

Professional(mns  |A-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s |A-757-17 ot 27.06.2017 27.07.2018
KJ14CCOB)

MS Ofﬁce 2007 Ne 135 ot 17.09.2007 06eccpouHO
Professional

77Zip cB0OOAHO pacnpoctpansemoe 110 OCCCPOUHO

IIpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
HasBaHue xypca Ccouika
OnekTpoHHas 0aza mepuoauveckux uinanuii East View
Information Services, OO0 «MUIBUC»
HarmuonansHas UH(GOPMAaIMOHHO-aHATUTUIECKAs URL:

cucrema — Poccuiickuii MHAEKC HAYYHOTO LIUTUPOBAHUS
(PUHIT)

[Touckosas cucrema Akagemust Google (Google Scholar)|URL: https://scholar.google.ru/

https://dlib.eastview.com/

https://elibrary.ru/project_risc.asp

Nudopmanmonnas cucrema - EquHoe okHO gocTyna K

URL: http://window.edu.ru/
HH(GOPMAIMOHHBIM pecypcam

denepanbHOE rOCYAapCTBEHHOE 010/ KETHOE
yuapexaerne «Denepanbubiii nHCTHTYT mpoMbitienHoi|URL: http:/www]l fips.ru/
COOCTBEHHOCTH»

9 MaTtepuajibHO-TEXHHYECKOe obecreueHue JUCIHMIJINHBI (MOIYJIs1)

MatepuanbHO-TeXHUYECKOE 0OecTieyeHNe TUCIUIUIMHBI BKIIOYAEeT:

Jlekunonnas ayautopuss MynIbTUMEAUNHBIE CPEACTBA XpPAHEHUA, TMeEpeladyd |
npeCcTaBIeHUs HHPOPMALUU

Kommbrorepnsriii kiace [lepconanbapie KoMnbloTepHI ¢ TaketoM MS Office, BeIxomom B
NHTepHer W C [OCTYyIOM B JJIEKTPOHHYIO HH(OPMAIMOHHO-00pPa30BaTENbHYIO CpEdy
YHHUBEpPCUTETA

AyIUTOpPHH JJIS1 CAMOCTOSTEIIbHOM Pa0OThl: KOMITBIOTEPHBIE KJIACCHI; YUTAIbHBIC 3aJIbl
oubmmotekn IlepconanpHbie KOMIBIOTEPH ¢ makeToM MS Office, Beixogom B MHTEpHET U ¢
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 TepepabOTKH TOJIE3HBIX HCKOMAEMBIX» TPEAYCMOTPEHA
ayIUTOpHAs M BHEAYAUTOPHAS CAaMOCTOSATEIbHAs padoTa 00yJaromuxcsl.

AymuTopHass caMocTosiTeNlbHasE padoTa CTYACHTOB TPEAINOJaraeT  BBIIOJHEHHE
KOHTPOJIBHBIX Pa0OT Ha JCKIMOHHBIX 3aHITHSIX.

BHeaynutopHast camocrosiTesbHas padoTa MpeanosaraeT perieHrue 3a1ad, BHITOJTHEHHUE
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 KOHIIEHTPATa K XBOCTOB B TOHHAX
Y TIPOLICHTAX, U3BJICUEHUE MEU B KOHLIEHTPAT U XBOCTHI, CTENIEHb COKPAIIICHHUS.

2. [1pu oboramieHuu IMHKOBOM PY/IBI C COACP)KaHUEM ITMHKA 2,5 % MOTydeH KOHIIEHTPAT C
MaccoBoi goneit 48 % mnpu U3BICUCHUHM MeTaia B KOHIEHTpAtT 85 %. OnpenenuTs MacCoBYIO
JIOJTFO ITUHKA B XBOCTAaX, BHIXOJI KOHIICHTPATa U XBOCTOB, U3BJICUCHHE IIMHKA B XBOCTHI.

3. MarneruroBas jxene3Has pyga ¢ MaccoBodl goneil marherura (Fes0s) 53 %
oboramraercs ¢ MoJy4eHHEM KOHIIEHTpaTa, coaepxkariero 63 % xene3a mpu U3BICUCHUH MeTaslIa
B KOHIEHTpaT 82 %. Onpenenuts BHIXOAbI KOHIIEHTpaTa U XBOCTOB, MAacCOBYIO JIOJIIO JKEJle3a B
XBOCTax ¥ MOTEPH MeTajlla MpHU 00OraIleHuH.

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 ¢unpTpoBanre moctynaeT CrylieHHbIN IpoaAyKT ¢ coiepkaHnueM TBepaoro pi(%) u
Harpy3koi mno tBepromy Q1(1/4), B pe3yiapTaTe HOJIYy4aroT TOTOBBIM MPOAYKT Maccor O3 (T/4) u
BJIXKHOCTBIO @3 (%). OnpenenuTs 00beM BOJbI, yansieMoi ¢ puibTpaToM Wa.

6. IlocTpouTh MO pe3yibTaTaM CHUTOBOTO aHAIW3a MPOOBI XapPAKTEPUCTUKHU KPYITHOCTH.
Onpenenutb MOAYNb LKAl CUT, YACTHBIN BBIXOJ KJIACCOB KPYIMHOCTH.

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
unu TY Ha koHueHTparsl. [IpuBecTy 3HaYeHUs KOHIULIUNA HAa BPEHBIE IPUMECH U BJIAXKHOCTD.

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 3CKH3 OOOpYyIOBaHUS HJsi TOATOTOBHTENBHBIX TporeccoB. Omucarb
OpPUHLMI  paboThl 00OpYAOBaHHUSA, BBIACIUTH JIOCTOMHCTBA M  HENOCTAaTKH. YKasaTb
MIPOU3BOIUTENS.

5. BoimonHuTh 3CKM3 00OpYyIOBaHUS A OCHOBHBIX TMpoleccoB. Omucarh MNPUHIIMIT
paboTel 000PYAOBaHMS, BELICTUTH JOCTOUHCTBA U HEIOCTATKH. Y Ka3aTh MPOU3BOJIUTEISL.

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

7. Ilonp3ysach nuTepaTypod H300pa3uTh NPUHIMIIMAIBHYIO CXEMy OOoTramieHus
MarHeTUTOBOW/MEIHO-IIMHKOBOW/anMa3Hoi/300Tol/Ip.  pya. JlaTh TOsSICHEHHsT K  CcXeMe:
OOBSICHUTB CXEMY PYIOMOATrOTOBKH, BHIOOP MeTO1a 0OoTaIleHus1, IpuBecTy npumep hadbpuk.

Ayoumopnuvie konmpoavhwie pabomut (AKP)

AKP Nel «Texnonoeuueckue nokazameinu 0002aueHusLy»



Hanmcatps Ha3BaHME IPOITYKTOB O0OTAIIEHHS U AaTh UM OIpPEACICHHUS.

HanucaTts ocHOBHBIE TOKa3aTeNn MPOAYKTOB oOoramieHus. J[ate onpeneaeHus U HamucaThb
(bopMyIIbI U UX ONpEeACTICHHUS.

AKP Ne2 «I panynomempuyeckutl cocmas npooykmoe 0002aujeHus»

IIo rpaHyJIOMETpUYECKOW XapaKTEPUCTUKE ONPEAEIUTh. MAKCUMAJIbHBIM pa3Mep
MaTepuaia B mpoOe, cpelHUW pa3mep, mpeolialaHue YacTUI, YACTHBIA BBIXOJ KJIAcCOB
KPYITHOCTH.

Breaynuropras camocrosiTenbHas paboTa oOydarommxcsl MpeanojiaracT paboTy Ha
06pa3013aTean0M rnoprajie, OCYHICCTBIIACTCA B BUC HU3YUCHUA JIATCPATYPhI 10
COOTBETCTBYIOIIIEMY  pasfely C [popadOTKOM  MaTepualia; BBIMOJHEHUS  JOMAIIHUX
WHIAUBUIYAJIbHBIX BaHaHHﬁ, TCCTOB, IMPOCMOTP BHUACOMATCPUATIOB IIO TEMaM JICKIIMOHHBIX
3aHSATHIH.

WNunuBunyansueie nomantue 3aganus (U13):

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

K mpocmoTpy npeoxen Guibm 06 0HOM U3 TOpHBIX npeanpuatuid. [lociae mpocmoTpa
¢urpMa HEOOXOAUMO HAMKCATh 3CCE O JaHHOM MPEANPHUATHU, B KOTOPOM JTOJIKHBI OBITH JaHbBI
OTBETHI Ha CJIEYIOIINE BOIIPOCHI:

1. HaszBaHue npeanpusTus

2. MecToHaxoxXaeHUE MPEaTPUITHS

3. HaumeHoBaHWE TIOJIE3HOTO HMCKOMAEMOro, IMepepadaTbiBaeMoro Ha JaHHOM
IpeIPUITHH

4. Cnoco0 1o0bIYH MOJIE3HOTO UCKOTIAaeMOT0

5. Kakoe oGopynoBaHue W Kakoro TUIA HCIOJb3YETCA Ui MOATOTOBKH IOJIE3HOTO
HCKOIaeMOro K 000ramieHuo?

6. Kakoii meTon oboramenust npuHAT Ha padbpuke?

7. Kakue BcoMoraTenbHbBIE MPOLECCHl HCIIONB3YIOTCS T 00paboTKH 000TalieHHOTO
npoaykra?

8. Kaxue roToBble NIPOAYKTHI BBIITYCKAET MPEANIPUATHE?

9. Kro sBusercs nmorpedbureneM roToBOH MPOIyKITUn?

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

T'opHoe neno u axonorus

CoBpeMeHHbIE TOPHbIE TPOMBIIIICHHUKH.

MHHOBaIIMOHHBIE TEXHOJIOTUU B TOPHOM JIEJIE.

CucreMa ropHbIX HayK.

CocrosiHre TOpHOI poMbIlIIeHHOCTH Poccun, cTpaH 3apyOexkssi.
HcTtopuueckoe coObITHE, TOBIUSBILIEE HA PA3BUTHE TOPHBIX TEXHOJIOTHI

NNk Wb =



[Tpunoxenue 2

OneHoYHBIE CpeICTBA /I IPOBEACHUS MIPOMEKYTOYHOM aTTecTaluu

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

CtpyKTypHBI
1 DJIIEMEHT

KOMIIETCHI U
u

[Inanupyemsle
pe3yabTaThl 00yUYeHUS

OneHouHblE CpeCTBA

OK-1 cnnoco0HOCTh K a0CTPAKTHOMY MBILICHUIO, AHAJTHU3Y, CHHTE3y

3HaTh

— OCHOBHBIE TIPOLECCHI
nepepaboOTKH  MOJIE3HBIX
HCKOMAEMBIX

Bonpocet  o0na  noozomoeku K 3auemy  no
oucyunaune «OcHo6bl nepepadomKu noJIE3HbIX
UCKONAEMbBIX)H:

1. Kakue cBoiicTBa MHUHEpAJIOB MCIIONb3YIOTCS IPH
pa3IMYHBIX METOAAX oOoramieHus?

2. Korma HeoOXoauMO TPUMEHATh MEXaHUUYECKOe
obOoramenne?

3. M3 Kkakux omnepauuii  COCTOST  MPOIECCHI
oborameHns?

4. Kakue mporecchl nepepaboTKu MHHEPaTbHOTO
CBIPbsI HA3bIBAOTCS MOJITOTOBUTEIbHBIMU?

5. Kakume mpomeccsl mepepabOTKH MHUHEPaIbLHOTO
CBIPbSI HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakume mpormeccsl mepepabOTKH MHUHEPATHLHOTO
ChIPpbs HA3bIBAKOTCA BCIIOMOTaTeIbHBIMU?

7. Kakume mDpoayKThl IOJIydalOT B peE3yJbTaTe
oOorartennsa?

8. Uem omnpexaensieTcd MNpPenebHO BO3MOXKHAS
MaccoBas J0J1s IIEHHOTO KOMITIOHEHTA B KOHIICHTpaTe?

9. llpuBenuTe Ka4eCTBEHHYIO CXEMY OOOTaIIeHUs U
CXCMY LICTIN alIlapaTos.

10. Yem omnpenenserca KpymHOCTb, IO KOTOPOM
MOJIE3HOE HMCKOMaeMoe JpOOUTCs, H3MeNIbyaeTcs
nepen oboramieHueM?

11. Tlouemy mpuMeHsieTCS CTaAHaIbHOE JIpobieHne?
Yro Ha3bIBacTCsd OTKPBITBIM U 3aMKHYTBIM IUKJIOM
npobneHus?

12. Kakue anmapatbl HCHONB3YIOTCS UL APOOICHUS U
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U3MEIbYEHUSI pyIbl?

13. B d4eM cCOCTOMT Ha3HauY€HHE OIepanuil
IpOXOUYECHHS, KIacCu(puKaruu?

14. Kakue anmaparbl UCHOJIB3YIOTCS UIsl ONepaiuil
IPOXOUYEHMS U KIacCupuKanuu?

15. Kakue 3aKOHOMEPHOCTH JIEKAaT B OCHOBE
IPaBUTAIMOHHOTO nporecca oOorareHus?
Knaccugukanus rpaBUTallMOHHBIX ITPOIIECCOB.

16.  Yrto Ha3bIBaeTCid  IPOLECCOM  OTCAIKH?
OTtcago4YHble MalluHEL.

17. Kakue cuiapl ACHCTBYIOT Ha MHHEPAJIbHBIE
YaCTHULIbI Ha TMOBCPXHOCTU KOHUCHTPALIMOHHOTO
croja?

18. Kakne monesHrsle HCKOIaeMble oOOramaroTcs Ha
KOHIEHTPALIMOHHBIX cronax?Oo0oranienne Ha
BHHTOBBIX  CEMapaTopax M KOHIICHTPAIIMOHHBIX
cToOJIax.

19. Yto Takoe Tsxkenas cpelia U KaKue THUIIBI TSKEIbIX
CpeA BCTpeyaroTcs B MPAaKTHKe 00oramieHus?

20. B d4yem 3akiroyaercss CYHIHOCTb Ipoliecca
paszieneHus B TSOKEIBIX cpenax”?

21. Kakue cyiiecTBylOT OCHOBHBIE THIIbI anmapaToB
JUISL pa3ziefieHus B TSOKENbIX cycneH3usx? Onuiure
MIPUHITUTT UX paOOTHI.

22. Knaccudukanus ¢GaoTallMOHHBIX IMPOIECCOB. B
9YeM 3aKJIF09YaeTCs Porecc GroTaruu?

23. UTto Ha3bIBAaETCS KPA€BbIM YIJIOM CMAYMBaAHUS?

24. KakoBo Ha3zHaueHHE (PIIOTAIMOHHBIX PEarcHTOB,
ux Kinaccupukanus?

25. B yem mpeumymiectBoO (IIOTAIMOHHOTO METO/a
oborateHus nepe OCTaaIbHbIMU?

26. Uto Ha3bIBaeTCs NMpsIMOM 1 00paTHOH QuroTaruein?
Kakwne orepanuu droTanun Ha3bIBAIOTCS
OCHOBHBIMH, INICPCUUCTHBIMU, KOHTpOHBHBIMI/I?

27. Kak BBIIENAIOTCA LEHHBIE KOMIIOHEHTBI IpH




CTpyKTypHBI

1 DJIIEMEHT [Inanupyemsle
OneHOYHbIE CPENCTBA
KOMIIETCHIIH | PEe3yIbTaThl O0yUeHUS
U
CEJIEKTUBHOW M KOJUIEKTUBHO-CEJIEKTUBHOM CXeMax
drorarun?
28. Knaccudukaumss — QIOTAMOHHBIX — MAIIUH.
BcnomorarensHoe (prioTarimoHHOE 000pyI0BaHHE.
29. MarnuTHOE mojie U €ro cBoicTBa. MarHuTHas
BOCIIPUUMYHUBOCTb.
30. Kak pa3nuualoT MHHEpalbl II0 MarHUTHBIM
cBoictBam? Kaxkoili cuibl TpeOyiOTCS MarHuTHBIC
oJIs JUIs UX oboramieHus?
31. OTKpBITBIE U 3aMKHYTHIE MarHUTHBIE CHCTEMBI.
MaruuTHbIE TIOJISI CENAapaTOPOB.
32.  Kakue CymecTBYIOT THUIBl  MarHMTHBIX
cernapaTopos?
33. MarHuTHble cemapaTtopbl UIs  OOOTaIleHus
CHJIBHOMarHUTHBIX PYA.
34, MarHuTHblE cemapaTopbl Uil OOOTaIeHUs
c1a0OMarHUTHBIX PY/I.
35. HazoBuTe MeTOnbl W ammapaThl 00€3BOKUBAHUS
MPOAYKTOB 00OTaIIEHUSI.
Ymeth coOuparb U |3a0anua 011  CAMOCHMOAMENbHO20  U3YYEHUS.
aHaAJIM3UPOBATh Ilpumepnvie memoi:
nH(OPMALINIO, BBIICIATH .
S — 8. CoBpeMeHHBIN ATan pa3BUTHs TOPHOIO Jena.
9. T'opHoe neno u 3K0JIOTHs
10. CoBpeMeHHBIE TOPHBIE TPOMBIIILICHHUKH.
11.IHHOBAaLIMOHHBIE TEXHOJIOTUU B TOPHOM JIEJIE.
12.Cucrema ropHbIX Hayk.
13.CocrosiHne TOpHOM mNpomsblnIeHHOCTH Poccnn
2
CTpaH 3apy0exbs
14.Actopuueckoe  coObITHE, TMOBIHSBINEGE  HA
pa3BUTHE TOPHBIX TEXHOJIOTUI
Bnanets TEPMUHOJIOTHEN B
o0JacT TOPHOTO [ena, Paboma co cnosapem
oboraleHHus  MONE3HbIX Jlatb  ompezneneHuss TEepMUHAM U TIOHATHUSM,
MCKOTIaCMBbIX Y| ucnomp3ytommmMcs  cenmanucTaMu B 007acTH
nepepaboTKH NPOAYKTOB; OCBOGHHMSI W  COXpPAaHEHHUsS 3€MHBIX HeIp U

HaBBIKAMH OOOCHOBAaHUS
TEXHOJIOTUH O0OTaleHus

BCTPECYAIOIHUMCA B JICKIUAX
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pe3ynbTaThl 00y4YCHUS
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IIOJIE3HBIX HCKOIIa€MbIX
HAa OCHOBaHWW aHAIIM3a
(bU3UIECKUX "

(U3UKO-XMMHYECKHIX
CBOMCTB MOJIE3HBIX
HCKOMaeMbIX n HX
CTPYKTYpHO-MEXaHUYECK
HUX 0COOCHHOCTEH

IIK-14 roToBHOCTHL YYacTBOBATb B HCCJIAEA0BAHUAX O00bEKTOB MNpodecCHOHATbHOI
JesITeJIbHOCTH M UX CTPYKTYPHBIX 3JIEMEHTOB
3HaTh —  CTPYKTYpPY u | TectupoBanue.
B3aUMOCBs3b KoMIuiekcoB | I. Haznauenue Kokca 6 memaniypzudeckoil
no j00bIye, nepepaboTke | npomviwnennocmu?
u oboraieHus 1mojae3Hpx | Tommso
HCKOMAaeMbIX 51 ux | BoccranoButenn
(G YHKITMOHATTEHOE dnroc
Ha3HAuYCHHEC IInax
2. Kakue mamepuanvt umerom HaudobUIee
npakmuueckoe npumenenue?
MerTamisl
CrraBel
TTOJTUMEPBI

3. YUmo ne omnocumcesa Kk memannypzuu?
KokcoBanue

JloObr4a py bl

[Tonydenue critaBoB

Hanecenue nokpeiTuit

4. B kakom eapuanme npueedoeHa NpPAGUIbHAA
nocie008amenbHOCHb MEManiyp2uieckozo
nepedena xcenesa?

JloObrya — oboraiieHne — OKyCKOBaHHE — JIOMEHHOE
MIPOU3BOJICTBO — CTAJNICTUIABUIILHOE — MIPOKATHOE
JloObiua — OKyCKOBaHHME — OOOTraImeHne — JOMEHHOE
MIPOU3BOJICTBO — CTAJICIUIABUIILHOE — MPOKATHOE
Jlo6b14a — o0oraiieHre — JOMEHHOE TPOU3BOJCTBO -
OKYCKOBaHHE — CTAICTUIAaBUIILHOE — MPOKATHOE

5. YUmo ne omnocumcs K 0OKyckosanuio?
OO6xur

Arnomepanus

BbpukernpoBanue

IIpeccoBanue

6. O Kakom cnocobe OKyckosanus uoem peus?
OKycKkoeanue  MenKOOUCHEPCHBIX  MAMEPUANOE

nocpeocmeom ux npeccoeanus (00b14Ho ¢ 000a8KoI
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ceazyoueo).

OO6xur

Arnomepanus

bpukerupoBanue

IIpeccoBanue

7. O Kaxkom cnocobe oKyckoeanus uoem peuv?
Tepmoxumuueckuii cnocod oopadbomku meaKux pyo
U KOHUEHmpamoeé ¢ uenvl0 ux OKYCKOGaHUs,
nOYYaAemMozo 3a cuem CneKaHusl.

OO6xur

Arnomepanus

BbpukernpoBanue

[IpeccoBanue

8. Buibepume onpedenenue OKamvlKOGAHUIO:
OxkyckoBaHME  MEJIKOAUCIIEPCHBIX  MaTepHajoB
MMOCPEICTBOM HX TpeccoBaHUs (OOBIYHO C TOOABKOM
CBSI3YIOLLETO

OxyckoBaHue TEPMOXUMHYECKUM crocobom
00pabOTKH MEKUX Py M KOHIICHTPATOB CIIEKaHUEM
IIPOLIECC OKYCKOBAHMUSI TOHKOM3MEJIbUEHHBIX (85-95
% xmacca -0,06 MM) BIIa)KHBIX MaTEpHUaJIOB

9. Ymo naszvieaemcsa winaxkom?

CILTIaB OKHCIIOB

CIUIaB CyJIb(PHUI0B METAIIOB

10. Kak naszviearomca mamepuainl, 3azpyy;caemole 6
NAGUILHYIO neub 01 00PA308AHUSA J1€2KONIABKO20
COCOUHEHUA C NYCMOU NOpoooi pyobl U 30710u
monauea?

¢bmrocamu

OTHEYIOpaMu

JETUPYIOIKUMHU TPUMECIMHU

11. Kakoit npooykm nonyuarom ¢ 00MeHHou neuu?
[reiin

[nak

dmroc

l'a3

Uyryn

12. Kak nazvieaemcs ycmpoiicmeo, uepe3 KOmopoe 6
neus nooarom Hazpemulil 6030yx?

OypMmbI

Pacnap

l'opn

KOJIOUTHUK

13. Kak nazvieaemcsa ycmpoiicmeo, uepe3 Komopoe
evinyckaiom uy2yn?
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OypMmbl

Pacnap

I'opn

KOJIOIIIHUK

JeTKa

14. B kaxkom cnaaese cooeprcanue y2nepooa meHvuie
2,14%?

B uyryne

B cramu

B ¢eppocnuiase

B 6ponze

15. Bvioepume nuwnee. K cenezoyznepooucmuim
CN1a8am OMHOCAMCA:

Uyryn

Cranp

JlernpoBanHas ctanab

Opon3a

16. Bvioepume uwinee. K meonvim cniaaeam
omuocamces...

Cranp

JlernpoBaHnHas ctanib

bponsa

JIaTyHb

17. K kaxoui cpynne memaiiypeuiecKux npoueccos
OMHOCAMCA 00)1CU2, NIAGKA U OUCMUNNAUUA?
IInpomeramrypruyeckue

I'mapomeramnypruyeckum
DJIEKTPOMETAJUTYPrUYECKHUe

IIOPOILIKOBON METaJULypIrUH

18. K kaxoui cpynne memannypeuuecKux npoueccoe
omuocamces evlujenauueanue, uemMeHmayus,
HCUOKOCMHAA IKCMPAKYUA, copouua (UOHHbBLI
00men), ocarxcoenue memaniog?
[Tupomeraityprudeckue

I'mppomeramrypruyeckum
DJIEKTPOMETAJUTYPrUYECKHUe

MOPOIIKOBOW METAJLUTYPTrHUH

19. Ilhaeka u paghpunuposanue memannos u cniagos
6 pa3percenHHoll ammocghepe Hazvieaemces..
BakyyMHuas meramnyprus

[Ina3zmenHas MeTauTyprus

COJIbBOMETAJUTYPTUr

20. Kak naszvieaemcsa npouecc nepeeooa noJie3Hvlx
KOMNOHEHmoe é pacmeop?

BrinenaunBanue
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LlemenTanus

AKUJKOCTHAsL SKCTPAKIIUS

21. B kakom eapuanme npueedena npasuIbHAA
nocie006amenbHOCHb MEManiyp2uieckozo
nepedena meou?

MOATOTOBKA PyA K IUJIaBKE - IUIaBKa Ha IITEHH -
KOHBEPTHPOBAHUE IITEHHA - paQUHUPOBAHUE METU

IIOATOTOBKA pPyX K INIaBKE - KOHBEPTUPOBAHUE
HITeiHA - TJIaBKa Ha IITEHH - papMHUpPOBaHUE MEAH

MOJrOTOBKA pPyJ K IUIaBKe - papMHUpPOBAaHUE MEIH -
IJIaBKA HA IITEWH - KOHBEPTUPOBAHUE IITEHHA

22.B KaxKom eapuanme npueeoena
nocne006amenbHOCHb Memaniypzuieckozo
nepeodena meou?

MOATOTOBKA PyA K IUJIaBKE - IUIaBKa Ha IITEHH -
KOHBEPTHPOBAHUE IITEHHA — papUHUpPOBaHHE
MOATOTOBKA PY/ K IJIABKE — OKYCKOBAaHUE — JOMEHHOE
MIPOM3BOJICTBO — CTAJICIUIABUIILHOE — MPOKATHOE

23. dnekmponuz meou 6edym c yeavio ...

yYAQJIECHUS IIpUMeECeit

JUIS U3BJICYEHUS 30J10Ta U cepedpa

24. Yepnosyro meow noiyuaom @ ...
OtpaxaTenbHbIX Meyax

Konseprepax

B [l€YaxX KUIIALIETO CIIOs

25. Iloozomoeka  meonvix pyo0 K  niaske
3aKA04UaAemca 6 ...

Ob6orarmenun daoramnueit

BrimenaunBanuu mean

O06xure

[IpombIBKE pyQ

B uzmensuenun

26. 7Kenezoyenepooucmele cniagvl UCnOIB3YIOM ...
Kak KOHCTpYKIIMOHHBIN MaTepuran

Kak cTpoutenpHblil MaTepuan

B roBenupHoM nene

27. Meow u ee cnnagvl ucnoib3yrom 6

FOBEJIMPHOM JIeJIe

DJIEKTPOTEXHUKE

Kak KOHCTpYKIIMOHHBIN MaTepuan
ABTOMOOUIIECTPOCHUH

28. C kaxoui yenvto 6 cmanv 6600am necupyrouiue
npumecu?




CTpyKTypHBI

1 DJIIEMEHT [Inanupyemsle
KOMIIETCHIIH | PEe3yIbTaThl O0yUeHUS OuerotHbIe cpeAcTBa
U
[Tpunanus SCTETHUECKUX KAYeCTB
[Ipyunanus 3agaHHBIX CBOMCTB
JInst 321K TR OT KOPPO3HH
Ymetp HA3y4aThb Hanucanue scce
HAyYHO-TEXHUYECKYIO K mnpocmorpy mnpennoxen ¢uiapsM 00 OZHOM U3
nHpopmaruto, ropubix mnpeanpustuii. Ilocme mpocmorpa duabrMa
OTEUYECTBCHHBIN U [ He0OX0IMMO HaIuCaTh JCCeHa TeMy
3apyOexXHBIH  OMBIT B |«XapakTepUCTUKa TOPHOTO  MPEANPUATHS», B
oOJactu nepepaboTKH | KOTOPOM JIOJDKHBI OBITh JIaHBI OTBETHI HA CIICYIONINE
TBEPABIX TMIOJIC3HBIX | BOTIPOCHI:
HMCKOTIA€MBbIX; 1. Ha3Banue npennpustus
2. MecToHaxoxaeHUE NPEATPUITHUS
aHaJIM3NpOBATL 3. HawumeHoBanue MOJIE3HOTO HCKOIAeMOro,
TOPHO-TCONOTHICCKYIO | hepepaGaThiBAEMOro Ha JAHHOM IPEIPHUSITHH
HH(bvopMaumo 014, Cnoco6 mo6BYHM MOJE3HOTO HCKOMAEMOTO
CBOMCTBaxX M15. Kakoe ob6opygoBaHme M Kakoro  THIIA
XapaKkTCPUCTHKAX WCTIONB3yeTcsl  JUIsl  TIOATOTOBKM  IOJIE3HOTO
MHHCPAILHOTO - CBIPBA M| yexomaemoro k oboramennio?
BMCILAIOMINX TTOPOA 6. Kakoit meton o0oraieHus npuHAT Ha padpuke?
7. Kaxkune BCIIOMOTaTEILHEIE MPOLECCHI
WCTIONB3YIOTCA 11 00paboTKM  00O0TaIIeHHOTO
poayKTa?
8. Kaxkue TOTOBBIE MPOIYKTHI BBIITYCKAaET
npeanpusTue?
9. Kro SABJISIETCS norpeduTenemM rOTOBOM
NPOAYKIHH?
Bnagets HaBBIKaMU pacuera | CamocTosITeIbHOE PellieHne 3a/1a4.
TEXHOJIOTUYECKUX

MoKa3areyiel MpoleccoB
oOorareHns

1. TIpomsBogurensHOCTh abpuxku 5000 T/CyT.,
MaccoBas A0Js meau B pyae 1,2 %, B KOHILIEHTpaTe —
18 % u B xBoctax — 0,1 %. Onpenenuts BBIXOH
KOHIIGHTpaTa M XBOCTOB B TOHHAX M IMpPOIEHTAaX,
W3BJICUCHHE MEIU B KOHLEHTPAT U XBOCTHI, CTENEHb
COKpAIIICHHS.

2. IIpu oborareHny MUHKOBOU PY/IBI C COIEPKAHUEM
UMHKA 2,5 % moJy4eH KOHIEHTpAT C MacCOBOM J0JIel
48 % npu U3BIEUYECHUU MeETaula B KOHLEHTpAT 85 %.
Ompenenuth MacCOBYIO JOJII0 IIMHKA B XBOCTaX,
BBIXOJI KOHIIEHTpAaTa U XBOCTOB, U3BJICUCHHUE IIUHKA B
XBOCTHI.

3. MarneruToBas jkeje3Has pyJa ¢ MacCOBOM A0jeH
maraetuta (Fes304) 53 % oOoramiaercs ¢ moaydyeHUEM
KOHIIEHTpara, cojepxkaiero 63 % xene3a mnpu
W3BJICUYCHUM MeTaula B  KoHUeHTpaT 82 %.
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pe3ynbTaThl 00y4YCHUS

OneHOYHbIE CPENCTBA

Onpe;[eJme BbBIXOAbI KOHI.[GHTpaTa Hn XBOCTOB,
MacCOBYIO JIOJTIO JKeJie3a B XBOCTaX U MOTEPH METalia
pu 00OTaIICHHH.

4. Ilpu oborameHny TUPOXJIOPCOICPKAIICH PYIbI C
cogepxxanueM Nb20s5 0,5 % monydeH KOHLEHTpaT ¢
MaccoBoi goneit Nb>Os 4,6 % nipu u3Bneuenuu 73 %.
Omnpenenuth BBIXOIBI KOHIICHTpPAaTa M XBOCTOB U
MaccoByto foiito Nb20s B XBOCTaX.

5. Ha ¢punbTpoBaHue NOCTyNaeT CrymeHHbIH TPOAYKT
c coxepxanuem tBepaoro pi (%) W Harpy3kou IO
TBepaomy Qi (T/4), B pe3yabTare MoJydaroT TOTOBBIN
OpOAYKT Maccoil (O3 (T/4) m BiaaxHOCTBIO @3 (%).
Onpenenutb 00beM BOABI, yAansieMoOl ¢ GpuiIbTpaTOM
Wa.

6. IlocTtpouth 1O pe3yabTaTaM CHUTOBOIO aHajau3a
npoObl  (Tabm. 8.5) XapaKTEepUCTUKU KPYITHOCTH.
Onpenenutb MOAYNb IIKAJIbl CUT, YaCTHBIN BBIXOJ]
KJIACCOB KPYMHOCTH.

IIK-16 roToOBHOCTH BBINOJHATH JKCIEPUMEHTAJIbHbIE M JIA00OPATOPHbIE HCCJIEA0BAHMS,
HHTEPNpPeTHUPOBATH MOJYYeHHbIE Pe3yJIbTaThl, COCTABIATH U 3alIIMIIATH OTYETHI

3HaTh

—  TEOpeTHYeCKHe
OCHOBBI o0orarieHus
MOJIE3HBIX ~ MCKOIAEeMBIX
(bU3nIeCKUMHU "
(U3UKO-XMHUYECKHUMH
METOJIaMU

—  TEXHOJOTHYECKHE
CBOMICTBA u
XapaKTePUCTUKU
MUHEPAILHOTO CBHIPbS H
BMEIIAOIIHX opo7I,
BIIMSIFOIIME HA TIPOIIECCHI
MOATOTOBKH  CBHIPbS K
oOoraieHnro, Ha BBIOOP
MeToaa 00OoraIeHus

Tecmuposanue
Bapuanm Ne 1

1. Yrto mHa3pIBaeTcd oOoOrameHHeM IOJe3HBIX
HCKOMaeMbIXx?

1. DOro
MUHEPAJIOB.

IMPOLECChI XUMHUYECKOI'O pasaciICHuA

2. DrTo mpouecchl MEXaHWYECKOrO pa3/eieHUs
MHHEpAJIOB 0€3 M3MEHEHHs] XMMHYECKOTO COCTaBa
CBIPBSI.

3. DTO OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOIIECCHI
3a cyer JaCTHUYHOTI' O NN IIOJIHOT' O Hepexoz[a
DJIEKTPOHOB OTOJHUX aTOMOB K JIPYTHM.

4. DOrto mpouecchl  U3MEHEHHMS  CTPYKTYpBI,
MHHEPAJIbHOTO, @ MHOTAA W XMMHYECKOTO COCTaBa
TOPHBIX ITIOPOJ B 36MHOMKODE.

2.KoH1IeHTPaTOM Ha3bIBaeTCH ...

1. mpoayKT, B KOTOPOM MaccoBas AOJs IO0JIE3HOTO
KOMIIOHEHTA 3HAYUTENIBHO BBILIE, YEM B HMCXOIHOM
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pPYyAac;

2. IpOAYKT, B KOTOPOM MaccoBas JOJs IOJIE3HOTO
KOMIIOHEHTA HUXKE, YEM B UCXOJIHOU pYIE;

3. IpOIYKT, B KOTOPOM MaccoBas JOJsi MOJIE3HOTO
KOMITOHEHTA BHIIIE, YeM B UCXOJHOW pyJe, HO HIKE,
YeM B KOHLIEHTpPATE;

4. IPOAYKT, B KOTOPBIA BBIJENACTCS OOJNbIIAs 4acTh
MUHEpAJIOB BMEINAIOUIEH IOpPOABI M  BPEIHBIX
MpUMECEH.

3.CxeMa 1enu anmaparoB MOKa3bIBaeT...

1. NEPCUYCHDb n IIOCICJ0BATCIIBbHOCTD
TCXHOJIOTHUYCCKUX MPOUCCCOB U onepaum‘/’l, KOTOPbIM
noABCPracTCs MOJIC3HOCUCKOIIACMOC,

2. KOJIWYECTBEHHBIE II0KA3aTEJIM OOOraleHus JUIst
Ka)KJIOM OTepanuu U MPOayKTa;

3. KOJIMYECTBO BOJBI, J00ABIsIEMOE B OMpPEICICHHbBIE
OTIepallMH U MPOJTYKTHI 00OTAICHHUS;

4. TyTH CIeIOBaHUS TIIOJIE3HOTO HCKOMAeMOro |
IPOAYKTOB OOOTalIeHUs C YCIOBHBIM H300pa’keHHe
arnmapaToB.

4.CteneHb KOHIEHTPALMHU MOKA3bIBAET:

1. Bo ckoiapko pa3 macca KOHIIEHTpaTa MEHbIIE
MAaccChl ChIPbs, U3 KOTOPOTO OH TOJYYEH;

2. Bo ckonbko pa3 MaccoBasi J10JIi KOMIOHEHTa B
KOHIIEHTpaTe OoJibIlle  MAacCOBOW JOJMH  ATOTO
KOMITOHEHTA B HCXOJHOU PYIIE;

3. Kakas 1onsi LEHHOTO KOMIIOHEHTa Iepelnia B
XBOCTEI;

4. CreneHp TPUOMKEHUS peEaTbHOTO Tpolecca
o0orameHust K uJeaabHOMY.

S.Uro mnokasbpiBaeT BBINMYK/JIAad XapaKTEePHUCTHKA
KPYINHOCTH 1O ILIHOCY?

1. B mpo6e npeobraatoT KpyImHbIE 3epHa.

2. B ipo6e npeobnanaroT MeNKue 3epHa.




CTpyKTypHBI
1 DJIEMEHT

KOMIIETCHIIA
u

[Inanupyemsle
pe3ynbTaThl 00y4YCHUS

OneHOYHbIE CPENCTBA

3. B npoGe paBHOMEpPHO pacHpeieseHbl KPYIHbIE U
MEJIKHUE 3EPHA.

4. B npoGe npeobiagaroT MuTaMBbl.

6.KakoBo Ha3HaAYeHHeE onepauuu
NpeIBapUTEIbLHOIO TIPOXOYeHHST B  cXxeMax
PYAONOATOTOBKH?

1. Inst KOHTPOJIS KPYIMTHOCTH IPOOJIECHOTO MPOIYKTA.

2. [lng momydeHHsl TOBApHOIO IPOJYKTa 3aJaHHOM
KPYIIHOCTH.

3. Jlns pa3zjeneHust 4acTHUl], UMEIOIIMX pa3jiuyusi B
TBEPJOCTH WA (POpME KYCKOB.

4. Jl51s1 oTAENIeHUsI TOTOBOTO MO KPYMHOCTH MPOAYKTa
OT MCXOJHOTO MaTepuaia, TIOCTYMAIIEero Ha
npobieHue.

7. lnd rpoXo4YeHusi KPYNMHOKYCKOBOI'0 MaTepuaJjia
NPEeuMYIIEeCTBEHHO UCIO0JIb3YIOTCH...

1. KOJTOCHUKOBBIE PELIETKH.
2. JINCTOBBIE pelIETa.

3. IPOBOJIOYHBIE CETKH.

4. nyroBbI€ CUTA.

8. Ilpu xaxkom YyciaoBuu 3PPeKTUBHOCTH
rPOX0YEeHHS PABHA HYJIIO?

1. ConepxaHue OTCEBAEMOTO Kjacca KPYHMHOCTH B
HCXOJHOM pyl€ pPAaBHO COJACPNKAHUIO OTCEBAEMOI0O
KJIacca B HaJIpeIIeTHOM MPOJIYKTeE.

2. ConepkaHWe OTCEBAEMOT0O Kjacca KPYHMHOCTH B
HaJpPENIeTHOM MPOAYKTE PABHO HYJIIO.

3. ConepxaHue OTCEBAEMOr0O Kjacca KPYHMHOCTH B
ucxogHou pyzae pasHo 100%.

4. CopnepxaHue OTCEBAEMOIO Kjacca KPYHNHOCTH B
HaJpeumeTHoM npoaykre pasHo 100%.

9. B yem cyniHoCTh mpouecca apoodjaeHus?

1. Pa3genenue ChIMydyux MaTepUaioB Ha KJIACChI




CTpyKTypHBI
1 DJIEMEHT

KOMIIETCHIIA
u

[Inanupyemsle
pe3ynbTaThl 00y4YCHUS

OneHOYHbIE CPENCTBA

KpPYIHOCTH.

2. Pa3genenue  MOJIE3HBIX  HCKOIMAEMBIX IO
JNEUCTBUEM  BHEIIHUX  CHJI, MPEOJOJIEBAKOIIUX
BHYTPEHHUE CHJIBI CICIUICHUS MEXK]TY YaCTUI[AMMU.

3. OTaeneHne OCHOBHOM MAacChl BMEIIAIOINIECH TOPOIbI
OT UCXOAHOU pYy.bl IIEpel TOHKUM U3MEIbYCHUEM.

4. I[OBI/IpOBaHI/Ie N CMCIIIMBAHNUC paBJ’II/I‘IHBIX 10
Ka‘-IeCTBy ITOJIC3HBIX HCKOIIACMBIX IJIs ITOBBIIICHHUA
OJTHOPOJTHOCTH Ka4eCTBEHHOTO COCTaBa PY/I.

10. Yro nmoka3piBaeT creneHb ApodIeHns?

1. Bo ckoJibKO pa3 pa3mep OTBEPCTUH MPEIbIAYIIETO
cuta OoJbIlle pa3Mepa OTBEPCTUH IMOCIEIYIOIIEro
CHTa B CTaHIApTHOM HaOOpE CHUT.

2. Bo CKOIBKO pa3 KPYMHOCTh JIPOOJICHOTO MPOIyKTa
0oJIBIIIE pa3Mepa pa3TPy309HON MIETH TPOOUITKH.

3. Bo CKOJBKO pa3 KPYITHOCTh KYCKOB IPOOJICHOTO
MPOJYKTa MEHBIIIE KPYITHOCTH KYCKOB, IIOCTYIAIOIINX
Ha JIpoOIIeHHE.

4. Bo CKOJIBKO pa3 KPYIHOCTh KYCKOB APOOJIECHOTO
MPOJIYKTa OOJIBIIIE KPYITHOCTH KYCKOB, ITOCTYIAIOIINX
Ha JpoOJICHHE.

11. B MeJLHUIIAX caMOM3MeJIbLYEHUS
H3MeNbYaKIIeH Cpeloil ABIAI0TCH:

1. cTaJIbHBIE CTEPIKHHU.

2. cTaNbHbIE WIN YYT'YHHBIE LIapHI.
3. pylHas «rajs».

4. KpynHbIE KYCKHU PYABIL.

12. Kakoii u3 mnepe4yucJeHHbIX IPOLECCOB He
OTHOCHTCA K  TIPABHTAMOHHOMY  MeETOAY
o0oramenus?

1. oTcanka
2. KOHIIEHTpAaIMs Ha CTOJIax.

3.o00o0rareHue B TSHKEIBIX CyCTICH3USIX.




CTpyKTypHBI

1 DJIIEMEHT [Inanupyemsle
OneHOYHbIE CPENCTBA

KOMIIETEHIN | pe3yJIbTaThl 00y4eHUs

u
4. o0oraieHue 1o TPeHHIO.
13. O6nacTp nNpUMEHEHHs] KOHIEHTPAIMOHHBIX
CTOJIOB.
1. JInst oborarmieHusi 30J0TOCOAEPKAIINUX IECKOB U
TOHKO M3MEIBYEHHBIX pyJd pEeAKHMX METaiIoB
KPYITHOCTBIO MEHEE 3MM.
2. lns oboramienus yriei KpynHoctbio 250-0,5 mm.
3. Hns oOorameHuss pyA YEpHBIX METAJUIOB
KpynHocThio 50-0,2 MM.
4. Jlna oborameHus cyabOUIHBIX pyJ IBETHBIX
METAJUIOB.
14. CymHocTh nmpouecca neHHoi ¢guioraumnu.
1. TwuapodunbHble 4YaCTUIBI 3aKPEIUIAIOTCS Ha
BO3AYIIHBIX  Iy3blpbKaXx W  BCIUIBIBAIOT  HA
MOBEPXHOCTh, TUAPO(GOOHBIE YACTHUIIBI OCTAOTCS B
00BbeMe MYJIBIIHI.
2. TmapodoOHbIE dYacTUIBI 3aKPEIUISIOTCS  Ha
BO3AYIIHBIX  My3blpbKaXx W  BCIUIBIBAIOT  HA
MOBEPXHOCTh, THIPOPMILHBIE YaCTUIBI OCTAIOTCS B
00BbeMe MYJIBIIHI.
3. TwumpodoOGubie U THAPODUIBLHBIE YACTHIIBI
3aKpeIUIAIOTCS  Ha  BO3JAYLIHBIX  IY3bIPbKax H
BCIUIBIBAIOT HA TIOBEPXHOCTD.
4. TmapodobHble W TUAPOPUIBHBIE YACTHUILIBI
OCTar0TCs B 00BbEME MYJIbIIbI.
15. OCHOBHBIM puznueckum CBOMCTBOM
MHHEPAJIOB,  ONpeleIsIOIMM  BO3MOKHOCTh
MArHUTHOTO 000ralieHusl, siBJIsIeTCs:
1. YnenbHasi MarHuTHasi BOCIIPUUMYHUBOCTb.
2. JIusneKTpuuecKast IpOHUIAEMOCTb.
3. JlromuHecteHIus (X0JI0IHOE CBEUCHHE).
4. TpubosnexTpuueckuii 3pPexT.

Ymerb 00OCHOBBIBATb TUI

IMIPUMEHACMOI'O

NuauBuayabHasi cCAMOCTONATE/ILHAsI paboTa




CTpyKTypHBI

1 DJIIEMEHT [Inanupyemsle
KOMIIETCHIIH | PEe3yIbTaThl O0yUeHUS Ouerounbie cpenicTBa
n
HCIIOJIE3YEeMOT0 1. BoImoaHuTh JCKU3 obopynoBaHus JUISt
obopynoBaHus MOATOTOBUTENBHBIX TMpolieccoB. OnucaTh MPUHITUI
paboThl 000pYy/OBaHMs, BBIICIWUTH JOCTOMHCTBA H
HEJOCTaTKU. YKa3aTh MPOU3BOTUTEIIS.
2. BpIMOMHUTE 3CKU3 000PYAOBaHUS IS OCHOBHBIX
MTPOIIECCOB. Onucartb MIPUHITATT paboThI
obopynoBaHus, BBIJICIIUTH JIOCTOMHCTBA u
HEJOCTaTKU. YKa3aTh MPOU3BOTUTEIIS.
3. BrIIONMHUTE SCKH3 00opyIoBaHus TUIA
BCIIOMOTATENbHBIX TporeccoB. OmnucaTh MPUHIUI
paboTel 00OpYIOBaHMS, BBIICIUTH JIOCTOWHCTBA U
HEJIOCTAaTKU. YKa3aTh MIPOU3BOAUTEIIA.
Bnanern HaBbIKaMU  cocTaBiieHUs | UHauBUAyabHAs caMOCTOsITeIbHAs padoTa
MPUHITATTAATEHBIX
TeXHOMOTMUECKHX  CXEM [Tonp3ysce JINTEPATYPOI U300pa3uTh
oGoraimenus MPUHITUTTAATEHYIO cXemy oOoranicHus
MUHEPATBHOTO CHIPbS MarHeTUTOBOM/METHO-IIMHKOBOM/aTMa3HBIX/30JI0THIX
/mp.  pyd  OTEYECTBEHHOTO U  3apyOeKHOTO
MecTopoXxaeHus. JlaTb TOSCHEHHsST K  cXeMe:

OOBSCHUTH CXEMYy PYIOINOATOTOBKH, BHIOOpP METOJa
oOorareHus, MPUBECTH MPUMEPH APYrux (adpuk,
OOBSCHUTH OTIUYUS.




[Tpunoxenue 3

MeTtoauyeckue yKa3aHus 10 BHIMOJTHEHHI) CAMOCTOSATEILHOI PadoThI

[To nmucuumnnuae «OCHOBBI TNEpepabOTKU TOJE3HBIX 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 INTEPATypoil U pecypcamul IHTepHET.

[Mpuctynas K W3YYCHHWIO JUCHUIUIMHBI, CTYICHTY HEOOXOAMMO BHHUMATEIHHO
O3HAKOMUTHCSI C TEMAaTHYECKUM IIJIJAHOM 3aHATUN, CHHCKOM PEKOMEHJIOBAaHHOW JUTEpaTyphl.
CrnenyeT ysSCHHUTH TIOCIEIOBATEILHOCTh BBIOJHEHUS WHIUBUAYATbHBIX YYEOHBIX 3a/JaHUM.
CamocrosiTenbHas paboTa CTyJeHTa MpeIoiaraeT padboTy ¢ HAyYHOW W y4eOHOM JTUTEpaTypOH,
YMEHHE CO3/1aBaTh TEKCThl. YPOBEHb U IITyOMHA YCBOCHUS TUCIUIUIMHBI 3aBHCST OT aKTHBHOU U
CUCTEeMaTUYECKOMN pabOThI Ha JIEKIUSX, U3YUECHUS PEKOMEHIOBAHHOMN JIUTEPaTyphl, BHITOTHEHUS
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 MMPAKTUYECKUE MTPOOIIEMBbI, 1a€T pEKOMEHAAINN
U yKa3aHUs Ha CaMOCTOSITEIbHYIO paboTy.

[Ipy W3y4YeHHH AMCUUIUIMHBI CTYAEHTBHI BBIMIOJHSIOT CIEAYIOUIYI0 CaMOCTOSTEIbHYIO
pabory:

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

- BBIMIOJIHSAIOT 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 NOKHBI ObITh 3alMCAaHbl BCE TEMBI, BBIJICICHBI TIaBHBIC
(xmroueBble croBa). KoHcmekT noimkeH OBITh COCTaBIEH C HCIHOJB30BAHUEM YCIOBHBIX
0003HaYeHH, CHMBOJIOB H T.1I.

3ananus, MpelyCMOTPEHHbIE JJI1 CAaMOCTOSATEIbHON paboThl, BHIIOIHSAIOTCS B TeTpaau. K
CaMOCTOSITENIHBIM 3aJlaHUSIM OTHOCHTCS pEUICHUE 3a/ad Ha TEXHOJOTHYECKHE MOKA3aTelH,
BBIMIOJTHEHHE O3CKM30B, TIOMCK TMPaBWJIbHBIX OTBETOB HA TIOCTaBJICHHBIE BOIPOCHI C
UCIIOJIb30BaHNEM KOHCIIEKTOB JIEKIIUHU, TOTIOJTHUTEIHHON JTIUTEPATyphl U pecypcoB uHTEepHEeTa. K
KOKIOMY 3aJaHUI0 JIOJDKHBI OBITh MPHUBENEHBI YCJIOBHUS, BBIJIEICHBI KIIIOYEBBIE IOHSTHUS,
3aMMCaHbl TEOPETUYECKUE TIONOXKEHUS, TPOBEACHBI HEOOXOAMMBIE BBIUUCICHUA. [lpu
CaMOCTOSITEIbHOM PEIICHUH 3a]ad CTYJEHTHl JOKHBI YCBOUTH MOHSTHS O KaueCTBEHHOW W
KOJIMYECTBEHHOW OIIEHKE IMPOIIECCOB, HAYUUTHCS PACCUMTHIBATH TEXHOJIOTUYECKUE MOKA3aTeln
oOoramieHust (BBIXOJ TMPOJYKTa, MaccoBas J0Jsl KOMIIOHEHTa, HW3BIIEYEHHE KOMIIOHEHTA),
OTIPECIIATh MPEIEIIbHO BO3MOXXHOE Ka4eCTBO KOHIICHTPATOB, TEXHOJIOTHUYECKUE TOKa3aTeNld B
MPOJIYKTax oOorarieHus (pa3eiacHus) U B 00beAMHEHHBIX MPOAYKTaX, T.€. MPUOOPECTH HABBIKU
UCIIONIb30BAaHUsSI TEXHOJIOTMUECKUX TIOKa3aTelell Js CocTaBieHHsl OanaHca TPOAYKTOB
oboramienus. Pe3ynbrarhl pacueToB AOKHBI OBITH OPopMiIeHBI B TaOIUIBI. CTYACHTHI JOKHBI
TaKk)Ke€ HAYYUTHCSI CTPOUTh U TIOJH30BATHCS XapaKTEPUCTUKAMU KPYIMHOCTH TMPOIYKTOB. Jlis
03HAKOMJICHHUS C YCTPOICTBOM M Ha3HaUE€HUEM 000PYIOBaHMS, UCIIOIB3YEMOT0 IIPH NiepepaboTke
MOJIE3HBIX UCKOMAEMBIX, CTYACHTHI BRITIONHSIOT UX 3CKU3bI, HAXOIST CBEACHHUSI O TIPEATPHUATHIIX —
U3TOTOBUTENSIX. DCKHU3bl JIOJDKHBI OBITh BBINOJHEHBI aKKypaTHO, OT PYKH, B MOAPUCYHOUHOMH
HAJMKUCH JIOJDKHBI OBITh MEPEUMCIIeHBl Bee mo3unuu. Heobxomaumo pa3o0paThCsi ¢ MPUHITUIIOM
paboThl M KpaTKO ero 3amucaTh B TeTpaau. Jlis 3akperuieHus 3HaHHS O B3aMMOCBS3HU
XapaKTePUCTUK PYIbl C TOCICAYIOMICH TEXHOJIOTHEH MepepaOdoTKH, a TaKkKe IS ySICHEHHUS
3HAYEHHUS] U POJM KaXJOro mepeneia B oOmIeil cxeme nepepaboTKH IMOJIE3HOr0 MCKOMaeMoro,



CTYACHTBI 3HAKOMSITCS C KAUECTBEHHBIMH XapaKTEPUCTHKAMH MUHEPAJIOB, Pyl U TPEOOBAaHUSIMHU K
KOHIIEHTpAaTaM, BEIUEPUUBAIOT CXEMbI IEPBUUHON NepepabOTKH, IOJIMUCHIBAIOT HA HUX Ha3BaHMS
IIPOAYKTOB U JOINOJHSAIOT MX CXEMaMHU IOCICAYIOIIEH METAIUIyPru4eCKOd WIM XUMHWYECKOU
nepepadoTKH.

KOHTpONb BBIMONHEHUS] CAMOCTOSITENIFHOW pabOThl OCYILECTBIISIETCSI BBIOOPOYHO Ha
JICKIMOHHBIX 3aHATHX, a4 TAK)KE BO BpeMs KOHCYJIbTalMi. OLEHUBAETCS MOJIHOTA BBHIIOIHECHHUS
3aJaHMsl, KauecTBO OQopMIIeHHs padOT, NPAaBWIBHOCTh pAcueTOB, HAJIWYHE CCBHUIOK.
[IpenogaBaTens MOKET OCYILECTBIATh TEKYIIUN KOHTPOJIb 3HAHUN B BUJIE YCTHOTO OIpOCa.
YPOoBeHb YyCBOCHHMS MaTepuajia AUCHHILIMHBI KOHTPOJIUPYETCS MPOBEICHUEM TECTUPOBAHUS IO

MaTepHajam JEeKI1i, OMOPHBIX KOHCIEKTOB U CAMOCTOSITEIbHON paboTHI.



