MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

VYTBEPXJIALIO
Hupexrop UI'IuT
H.A. ITpiTanes

19.02.2024 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBOTI'ALIIEHUE I10JIE3HBIX HCKOIIAEMBIX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
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®opma oOyueHus
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HCKOTMIAeMBIX
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PabGouass mporpamma coctaBieHa Ha ocHoBe @DPI'OC BO - chnenuanurer 1o
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX
12.02.2024, nmpotoxon Ne 5

A

3aB. kadeapoit N.A. T'pummn

PaGouas mporpamma ogobpeHa meroaudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
IIpencenarens ;: : N.A. ITeiTanes
CornacoBaHo:

3aB. kadeapoit PazpaboTku MECTOPOKACHHI TOJIE3HBIX UCKOTIAeMpbI

1 C.E. I'aBpuiies

PaGouas nporpamma coctaBieHa: W

noueHt kapeapsl [ MAuOI1U, kaH. TeXH. HAyK H.A. Cenunkuna

Penensenr:
Benymmii crienpanuct OO0 «Ypanxumcepsuc» ['MAuOI1U, kau. TexH. HayK

A
%/ - B.III. I'ayamoB



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM roay Ha 3aceqaHuu kadeapsl ['eomoruu, MapKieiiiepckoro jena u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3acenaHuu kageapsl 1 'eo0ruu, MapKIieiaepekoro aeia u 000orareH s

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acemaHuu kageapsl [ 'eo0ruu, MapKIieiaepekoro aeia u 000orareH st

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.?pI/IIHI/IH

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4eOHOM TOJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeHIepcKoro aenia u 00orameHms

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmMotpena, odcyxaeHa u ogoopena s peanuszanuu B 2030 - 2031
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
yueOHOM rojy Ha 3aceqaHuu Kadeapsl [ €ooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

LemsMu ocBoeHHMS AUCHHUILUIMHBI «OOOraIeHUe IOJEe3HbIX HMCKOIIAEMbBIX) SBIISIIOTCS
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

HucuuiuinHa OOoraieHue MOJEe3HbIX HCKONMAeMbIX BXOAMT B 00s3aTelbHYIO 4acTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbl  3HaHUS  (YMEHMs,  BIJIAJICHUsA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

['eonorus

Xumus

dusuka

Beicmias matemaTuka

3nanus (YMEHHs, BIAJICHUS), OTyYCHHbIE NMPH M3YyYCHUU TAHHOMW NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

BckpeITHE M TOArOTOBKA PYJHBIX MECTOPOXKIACHUI

®u3nka ropHbIX TOPOJ

AHanus 1 OLEeHKa pe3yJIbTaTOB UCCIIEI0BAaHUI TEXHOIOIMYECKUX ITPOLIECCOB

[IpoekTHas AeATENbHOCTD

CucteMsbl pa3paboTKU PYIAHBIX MECTOPOXKIAECHUI

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00y4eHu st

B pe3ynbrare ocBoeHUS TUCHUILUIMHBI (MOAYIsl) «O0oraiieHne noje3HbIX HCKOMAeMBbIX»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,[[ HHJUKATOpa I/IHI[I/IKaTOp JOCTHIKXCHHUA KOMIICTCHIIMH

OIIK-4 Cnoco0eH ¢ ecTeCTBEHHOHAyYHBIX IO3UIMHA OLEHUBATh CTPOEHUE, XMMUYECKUH U
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKACHUM TBEPJBIX MOJE3HBIX MCKOMAEMBIX MPH PELIEHUH 33Jad MO pallOHAIbHOMY U
KOMIUIEKCHOMY OCBOEHUIO T€0PECYPCHOTO MOTEHIIMAIA HEAP

OIlK-4.1 [IpuMeHsAeT XUMUYECKUN U MUHEPAIBHBIA COCTaB 36MHOU KOPbI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JINYHBIX KJIACCOB U TJIABHBIC TUIIBI Py U TOPHBIX
IIOPOJ JUIS pELICHUS 3a1a4 10 OCBOCHMIO HEJIP

OIIK-4.2 Brnageer merogamMu mpakTHYECKON JUArHOCTHKH MUHEPAJIOB Py, TOPHBIX
opon, KJ1accuukanuein u XapaKTEPUCTUKON IJIABHBIX
Mopo0o0pa3ylIUX U PYIHBIX MHHEPAJIOB, BeAeT NEPBUYHYIO
JTOKYMEHTAIIHIO ITOJIEBBIX JAHHBIX U IIEPBUYHVIO 00pabOTKY 00pa3IoB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

— KOHTaKkTHas pabora — 12,9 akaj. 4acos:
—aynuropHas — 10 akaj. 4acos;

— BHeayuTopHas — 2,9 akaJi. 4acos;

— caMocrosiTenbHas pabora — 158,4 akan. 4acos;

— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas s
KOHTaKTHas paboTa E 3 dopma TeKyIIEero
=
B aKaj. yacax 2] Bu KOHTPOJIS
Pazzen/ Tema 2, (B axaz. yacax) = A . p Kon
> 3 © | caMoCTOATENBHOM | YCIIEBaEMOCTH U
JUCLUTUTAHBI N £ < . | komnerenuuu
g £ paboTsl MPOMEKYTOYHON
nab. | mpakt. | 3 &
Tlex. Z'g aTTecTaluu
3aH. | 3aH. | O &
1. Beenenue
Nzyuenue
11 Copnepxanue yHeHH
OCHOBHOH 1
TUCHUIUIMHBL, €€  3aJadd. .
JOTIOJTHUTENBHOM
3HaueHne u poJib KonTponshas OIIK-4.1,
0,1 4 JUTEPATYpPHI 110
oborareHus npu pabora OIlK-4.2
IHCIHIUINHE,
UCIIOJIb30BAHUN  Pa3IMYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX N
JIEKLUH.
N3yuenune
OCHOBHO 1
1.2 Knaccuduxarms JTOTIOTHUTETHHON
MPOILIECCOB ISt oGo?ameHm 0,1 4 JUTEPATYPHI 110 Konrpombnaz OIK-4.1,
P ' patyp pabora OIlK-4.2
TIOJIE3HBIX HCKOTIAEMBIX IHCIHIUINHE,
KOHCIIEKTa
JIEKIUH.
N3yuenue
1.3 Omnepannmy, LIMKJIBI, Y N
OCHOBHOMH 1
CTalluH. Ouerka JIOTIOJTHUTEILHOM
3G PEKTHBHOCTH  MPOILIECCOB KonrtponbHas OIlK-4.1,
4 (01 4 JTUTEpaTypHI TIO
oboraiieHus u paboTta OIIK-4.2
JTUCLIUIUINHE,
KOMILJICKCHOCTH
KOHCIIEKTa
WCIIOJI30BAHUS CHIPhS N
JICKITHH.
N3ydenne
1.4 TIpomyKTHl ¥ MOKa3aTelIH YHEHE
. OCHOBHOM 1
oborarieHusi. MaTtepuanbHbIi .
JOTIOJTHATEIHHOM
Oananc o TBEPIOMY, KontponbHas OIlK-4.1,
0,1 4 JUTEPATypHI 110
MeTay, BOJE B pabota OIIK-4.2
THCIHIUIAHE,
TEXHOJIOTHYECKHX cxemax
oboramieHus pyn KoncriexTa
py. JIEKIIUH.
N3ydenne
15 TTonsitne o YyHeHH
OCHOBHOM 1
KOJINYECTBEHHBIX OMOHHTENBHOI
XapaKTepUCTHKAX Konrponbnas OIIK-4.1,
0,1 6,4 | nurepatypsl o
BEIIECTBEHHOTO cocraBa pabora OIIK-4.2
JUCLUIUINHE,
MHUHEPAJIbHOTO  CHIpbSl U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JIEKLIUH.
Uroro no pazaeny 0,5 22,4

2. I'paHynoMeTpHYECKUI COCTaB




21 I'panynomeTpuveckuit

Nzyuenue
OCHOBHOH U

OTIOJTHUTEIBHON
cocTaB pyd M IPOJYKTOB A Konrtponsnas OIIK-4.1,
0,5 0,5 6 JUTEPATYPHI 110
oOoraiieHus, METOABI €ro pabota OIlK-4.2
THCIHIUINHE,
orpeJieNieHUs
KOHCIIEKTa
JIEKITUH.
Nzydenne
OCHOBHOM U
2.2 CuroBeiit ananms. [Ikana JOIIOJTHUTENHHOM
KJIaccuuKauu Monyns| 4 0,5 6 JUTEpaTypsl IO Kontponbras OIIK-4.1,
’ ' paboTa OIIK-4.2
IIKabl KIaCCH(UKAUH JIHCIUIUINHE,
KOHCIIEKTa
JIEKITUH.
Nzyuenue
OCHOBHOM U
2.3 OOpaboTka pe3yNbTAaTOB .
JIOTIOJTHUTEJIbHOU
TPaHyJIOMETPHUYECKOTO KontpomnbHas OIlK-4.1,
8 JIUTEPATYPHI 110
aHanu3a U TIOCTPOEHHE pabota OIIK-4.2
JUCLIUTUINHE,
XapaKTEePUCTHK KPYIMHOCTH
KOHCIIEKTa
JIEKIUH.
HWroro no pazneny 0,5 1 20
3. IloaroToBHUTENBHBIE MPOLECCH
Nzydenne
OCHOBHOM 1 3amura
OIIOJIHUTENEHON |  JTabopaTopHOM
3.1 I'poxouenue. Haznauenue H parop OIIK-4.1,
011] 02 4 JUTEPATYpPHI 110 paboThI
mporecca OIIK-4.2
THCIHTUINHE, KonrponbHas
KOHCIIEKTa pabora
JICKLU.
Nzyuenue
OCHOBHOMH 1 3ammra
3.2 Db deKTHBHOCTD JIOIIOJIHUTENbHOM | J1abopaTopHOH OIK-4.1
TPOXOYEHHUS, KIIaCCH(DUKAIHS 011 02 4 JUTEPATYPHI 110 paboTh OTIK- 4' 2‘
Y KOHCTPYKIIUU TPOXOTOB JTUCLIUIUINHE, KonrtponbHas '
KOHCIIEKTa paboTa
JIEKIUH.
Nzyuenue
OCHOBHO 1 3amura
3.3 pobGnenune. Haznauenue JIOTIOJTHUTENBHOM |  1abopaTopHOA OIK-4.1
IpoOieHus, creness| 4 | 0,1 | 0,2 4 JUTEpaTypsl IO paboThl OITK- 4' 2‘
IpoOIIeHus JHCIUIIIINHE, KonTponpras ’
KOHCIIEKTa pabota
JIEKITHH.
N3ydenue
OCHOBHOM 1 3amuTa
3.4 Knaccudpukanus u . - N
JOTIOJIHUTENBHOM |  TabopaTopHoOn
KOHCTPYKIIUU JPOOHIIOK JTst OIIK-4.1,
011] 02 4 JUTEPATypHI 110 paboTHI
KPYITHOTO, CpEeJHEro u OIIK-4.2
JHCIHIUIAHE, KonTponbHast
MEJIKOTO POOIICHHUS
KOHCIIEKTa pabota
JIEKIIUH.
Nzyuenue
. OCHOBHOM 1 3ammra
3.5 KpymHocTb, 10 KOTOpOI . H N
JOTIOJTHUTENILHOU |  abopaTopHOi
HE0OXOIMMO APOOUTH CHIPHE OIIK-4.1,
011 02 4 JIUTEPATYPHI 110 paboTbl
nepea oboramieHneM. CXeMbl OIIK-4.2
JTUCLIUTUINHE, KontponbHas
IpoOIIeHus
KOHCIIEKTa pabota

JIEKIUH.




Nzyuenue

. 3amura
OCHOBHOM 1 N
3.6 M3mMernbueHue. . | mabopaTtopHO#
JIOTIOJTHUTEILHOM OIIK-4.1,
3aKOHOMEPHOCTH  TIpoliecca 011 02 2 paboThI
JUTEPATYPHI 110 OIlK-4.2
M3METbYCHUS KonrponbHas
JCIAIUIAHE,
N pabora
KOHCIIEKTa JIeKLIUH
Nzyuenue
OCHZ:HOI?I u 3amura
3.7 Knaccudukanus . | maboparopHoit
JIOMIOJIHUTEILHOM OIIK-4.1,
pa3MoJIBHOrO 000pyIOBaHUS. 01] 02 2 paboThl
JAUTEPATyphl IO OIIK-4.2
CxeMbl N3MEeNbYCHHUS KonTponbnas
JIHCIHIUINHE,
N pabora
KOHCIICKTA JICKIIUH
3.8 I'uppaBaudeckas W3zyyenue
KJIaccU(pUKaIUsi U €€ PoJib B OCHOBHOM 1 3amuTa
TEXHOJIOTHYECKUX cxemax JIOTIOJTHUTENILHOU |  abopaTopHOi
OIIK-4.1,
(habpuk. 3aKOHOMEPHOCTH 011 02 4 JIUTEPATYPHI 110 paboThI OTIK-4.2
CBOOOJTHOTO M CTECHEHHOTO JUCLIUTUINHE, KontposnbHast '
nageHuss vactul. OCHOBHEBIE KOHCIIEKTa paboTta
MPUHIMITBL KIIAacCU(UKAIN JIEKIUH.
Nzyuenue
OCHOBHOM U 3amura
3.9 Kouctpykimu . N
JIOTIOJTHUTENILHOU |  nabopaTopHOi
MEXAHITHCCKHX 011] 02 4 JHUTEPATyphI IO a0O0TEI OIK-4.1,
KJIacCU(PHUKATOpOB,  00JIACTh ' ' paryp p OIlK-4.2
THCIHTUINHE, KonrponbHas
UX TIPUMCHEHHS
KOHCIIEKTa pabora
JICKLU.
Nzydenne
OCHOBHOM 1 3amura
3.10 Koncrpykiuu u JIOTIOJTHUTENILHOU |  aGopaTopHOit OIK-4.1
MIPUHLIUIT e CTBUS 0,1 0,2 4 JUTEpaTypsl IO paboThl OIK 4' 2‘
THIPOLMKIOHOB IHCIHIUINHE, KonrponbHas '
KOHCIIEKTa pabota
JIEKITUH.
HWroro no pazneny 1 2 36
4. OCHOBHBIE TIPOIIECCHI
N3ydenue
4.1 I'paBuranonnoe e
OCHOBHO 1 3amura
oboramerne MTOJICSHbIX JIOTIOJTHUTENBHOM |  1abopaTopHOA
HCKOMaeMbIX. TeopeTudeckue parop OIIK-4.1,
05 6 JUTEPaTyphl O paboThI
ocHOBEI. CKOpPOCTh TaJieHHUs, OIlK-4.2
THCIHIUINHE, KonrponbHas
K03 GUIUEHT
KOHCIIEKTa pabota
paBHOIAIAEMOCTH N
JIEKLUH.
4.2 TIpouecchr
IPABUTALMOHHOI'O Nzyuenue
oborarieHus: MPOMBIBKA, OCHOBHO¥ U 3anmra
OTCaJKa, KOHLEHTpaluus Ha JOTIOJTHUTENILHOU | abopaTopHOi OIK-4.1
cromax, o0orameHne Ha 0,5 2 JUTEPaATypBI IO paboTbl OIK 4' 2‘
IUTK03aX " Kemo0ax, JUCIUTIAHE, KonTponbhas ’
BHUHTOBBIX cemapaTopax, KOHCIIEKTa pabota
oOoralenue B TSDKEJIBIX JIEKIIUH.
CYCIIEH3HSIX
N3ydenue
4.3 CymnHOCTh TPOLECCOB, v o
OCHOBHOM U 3amuTa
KOHCTPYKTHUBHBIE U . o
JOTIOJIHUTENBHOM |  JTabopaTopHOn
TEXHOJOTHYCCKHE OIIK-4.1,
0,5 4 JUTEPaTyphl O paboTHI
napa-MeTpbl  anmnaparoB U OIIK-4.2
JHCIHIUIAHE, KontponbHast
MallvH, MPaKTHKa 174
KOHCIIEKTa pabota
TMPUMCHCHUA

JICKITUM.




Nzyuenue

4.4 MarautHOoe oOoramieHue. OCHOBHOH 1 3amuTa
Teoperuueckue OCHOBBI. JIOTIOJIHUTENILHOU |  abopaTopHOit OTK-4.1
MarHuTHbIe CBOWCTBA 0,5 JUTEPATYPHI 110 paboThI OIK 4' 2‘
MHHEpaJIOB, MAaTHUTHBIE TTOJIS THCIHIUINHE, KonrponbHas )
CernapaTropoB KOHCIIEKTa pabora
JIEKITUH.
Nzyuenue
45  OOopynoBanue s yHeHy
OCHOBHOM U 3amura
MarHuTHOTO oboraieHus: . .
JOIOJIHUTENBHOM | abopaTopHOH
cemaparop IS CHJIbHO H OIlK-4.1,
0,5 JIUTEPATYpPHI 110 paboTh
c1a0OMarHUTHBIX PYX; CyXue OIIK-4.2
JIHCIUIUINHE, KonrponbHas
u MOKpEIe MarHuTHEIE
KOHCIIEKTa pabora
Ccernaparopsl N
JIEKLUH.
Nzyuenue
4.6 DneKkTpuyecKoe OCHOBHO# 1 3amura
obOoramenue.  DusnUeCcKHe JIOTIOJTHUTENILHOU |  abopaTopHOi OIK-4.1
OCHOBBI npoiiecca, 0,5 JIUTEPATYPHI 110 paboThI OTIK 4' 2‘
MOJ-TOTOBKA MarepHana K JUCLIUTUINHE, Konrponbnas '
JNEKTPHUYECKON cerapanuu KOHCIIEKTa paboTta
JIEKIUH.
Nzyuenue
OCHOBHOM U 3amura
4.7 Knaccudukanus . N
JIOTIOJTHUTENILHOU |  nabopaTopHOi
JNEKTPUYECKUX CENapaTopoB, OIlK-4.1,
JIUTEPATYPHI 110 paboThI
17 KOHCTPYKTHBHBIC u OIlK-4.2
THCIHTUINHE, KonrponbHas
TEXHOJIOTHYECKHE NapaMeTphl
KOHCIIEKTa pabora
JICKLU.
Nzydenne
OCHOBHOM 1 3amura
4.8 CreuuanbHble METOJbI JIOTIOJTHUTENILHOU |  aGopaTopHOit OIK-4.1
MMOJATOTOBKM M 0O0OTaleHHs 0,5 JUTEpaTypsl IO paboThl OIK 4' 2‘
pyx JUCITUTUTAHE, KonTponpras '
KOHCIIEKTa pabota
JIEKITUH.
4.9 Pynopaz6opka: Wzyuenue
oboramieHue 1O  TPEHHIO, OCHOBHOMH 1 3ammra
dhopwme, LBETY, JOTIOJTHUTENILHOU |  abopaTopHOi OIK-4.1
(dhrroTorpaBUTAIHS; 00XKuUT JTUTEpaTypHI TIO paboTsr OIK 4' 2‘
PyR; n30upaTeIbHOe JUCIUIUINHE, KounrposnbHas '
IpoOiieHne,  W3MeNbYeHHE, KOHCIIEKTa paboTa
XMMHU4YECKoe oboraiieHune JICKITHH.
Nzyuenue
OCHOBHOI 1
4.10 ®dnoTanroHHOE OTIOJTHUTENBHOMN
1 . KonTponbhas OIIK-4.1,
oboramienne. Teoperndyeckue 0,5 JUTEPATypPhI IO
pabota OIIK-4.2
ocHOBBI. Kunetunka drotanuun THCIHIUIAHE,
KOHCIICKTa
JIEKIIUH.
N3ydenue
OCHOBHOM 1
411 ®droTanoHHEIE e —
peareHTsl, 170.¢ HTEDATYODL 10 Konrponbnas OIIK-4.1,
K1accuuKanus, Ha3zHauYCHUE patyp pabora OIIK-4.2
. JHCIHIUIAHE,
Y MEXaHH3M JIeHCTBHS
KOHCIICKTa
JIEKIIUH.
Nzyuenue
OCHOBHOM 1
4.12 drnoTauroHHbIE OTIOJTHUTENBHON
MAIIHHBI, X Knaccn(;mcaunﬂ 21JII/ITe aTypHI 110 Konrpobras OIK-4.1,
’ ’ Patyb pabota OIlK-4.2
KOHCTPYKIIHS JIUCIUIUINHE,
KOHCIIEKTa

JICKIIHMH.




4.13 TlpakTHka NPHUMEHEHHS
MalliH Pa3IMYHBIX THIIOB

Nzyuenue
OCHOBHOH U

OTIOJTHUTEIBHON
(MexaHu4ecKue, 4 HHHTe ATVDBL 11O KonTponshas OIIK-4.1,
MTHEBMOMEXaHUYECKNE, paryp pabota OIlK-4.2
THCIHIUINHE,
KOJIOHHbIE U Jp.). CXeMbl U
KOHCIIEKTa
PEKUMBI PIIOTAIIH N
JIEKLUH.
Hroro no pasgeny 1 54
5. O0e3BOXKUBaHUE U OIPOOOBAHUE
Nzyuenue
OCHOBHOM U
51 0O06e3BoXHUBaHHE. ONONHATENBHO
Haznauenue ornepauui 05 6 IHTEDATYDLL 110 KontponbHas OIlK-4.1,
00€3BOXKUBAHUS u ux ' paryp paboTa OIIK-4.2
JUCLUIUINHE,
KJaccUpUKaIus
KOHCIIEKTa
4 JIEKIUH.
Nzyuenue
OCHOBHOM 1
5.2 OnpoboBanue u [ ———
KOHTPOJIb Ha 6 HTEDATVORL 110 KonTponbhas OIlK-4.1,
oboraTuTenbHBIX  (adpHKax. paryp pabora OIlK-4.2
JTUCLIUTUINHE,
Turel 1 Ha-3HA4YEHUE 1TPOO
KOHCIIEKTa
JICKLIUL.
HWroro no pazneny 0,5 12
6. OO0wmue CBEICHUS 00
000raTUTENLHO-TEXHOJIOTHIECKOH
CHCTEME
Nzydenne
OCHOBHOM 1
6.1 TexHOIOTUYECKHIE CXEMBI: JO——
Ka4eCTBEHHBIC, KonTponbhas OIIK-4.1,
05 4 JUTEPATyphl O
BOJHO-IIUTAMOBBIE M CXEMBI pabora OIlK-4.2
IHCIHIUINHE,
LEIH anmnapaToB
KOHCIIEKTa
JIEKITUH.
W3yuenune
6.2 VYmpaBieHHE KauecTBOM ey
OCHOBHOMH 1
MOJIC3HBIX HCKOMAEMbIX TPH OHOHTENBHOM
uxX  Jo0bMe,  yCpeaHEeHHe a KonTponpras OIIK-4.1,
4 4 JTUTEpaTypHI TIO
MHUHEPAIbHOIO  ChIpb B pabora OIIK-4.2
JTUCLIUIUINHE,
TOPHOM nexe u Ha
N KOHCIIEKTa
oboraturenbHON habdpuke o
JICKITHH.
Nzyuenue
6.3 TexHomoruss oOoOrameHus OCHOBHOM U
YEPHBIX, I[BETHBIX | OTIOJTHUTEbHOU
ij‘.':[[KI/IX b ’ METAJIJIOB 6 HJ'II/ITE aTypbl IO Konrponbras OIIK-4.1,
p ) patyp pabota OIIK-4.2
TpeGoBaHus K  KavyecTBY JTUCLIUTUINHE,
KOHIICHTPATOB U CHIPBSL. KOHCIIEKTa
JIEKIUH.
Wroro no pazneny 0,5 14
Hroro 3a cemectp 4 158,4 9K3aMCH
HToro no gucLUIINHE 4 158,4 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpomnecce npenomaBaHusi JUCHMIUTUHBL ««OOOTramieHne Mojae3HbIX HCKOMaeMbIX»»
NPUMEHSIOTCS Pa3INYHBIC BUIBI 00pa30BaTEIbHBIX TEXHOJIOTHH.

JIeKMOHHBIN MaTepuan 3aKperuiieTcss B XoJe J1alopaTOPHBIX pPadOT, Ha KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MIPOBEJICHUH J1a0OPATOPHBIX 3aHITUNA HCIOJIB3YETCS METOJ KOHTEKCTHOTO OOY4YEHHUsI, KOTOPbIi
MIO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
MPEJICTaBICHU IO KypCy IPOUCXOAUT C UCTIOIb30BAaHUEM MYJIbTUMEANIHOTO 000y 10BaHHSI.

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJOIMM OPUEHTHUPYIOTCS Ha OpraHU3alUio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANONAralIilyl0 MPAMYI0  TPaHCISALUI 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEeUMYLIECTBEHHO Ha OCHOBE OOBSICHUTEIHHO-MILTIOCTPATUBHBIX
METOJIOB 00yueHHUst). YueOHas AesITeNbHOCTh CTYJ€HTa HOCUT B TaKHX YCJIOBHUAX, KaK MPaBUIIO,
PENpONYKTUBHBIA XapaKTep.

@opmbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

Wudopmanmonnas JeKnus — [OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
TUCIUIIMHAPHON JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOaIbHBIMU CpEICTBAMU
(MOHOJIOT Mpeno1aBaTes).

CeMunap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXACHHE 3apaHee MOATOTOBICHHBIX
COOOILEHUH MO KaXIOMY BONpOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€pPEYHEM
pPEKOMEH1yeMOl 00513aTeIbHON U JOMOTHUTEIBHOMN JTUTEpaTyphl.

[IpakTuueckoe 3aHsTHE, OCBSIIEHHOE OCBOECHUIO KOHKPETHBIX YMEHUH U HAaBBIKOB I10
MPEAI0KEHHOMY aJITOPUTMY .

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpeJnoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

@®opMbl y4eOHBIX 3aHATHUH € UCIIOJIB30BAHUEM TEXHOJIOTUN MPOOIEMHOI0 O0yUEHHUS:

[IpobnemHass Jnekuuss — U3NOKEHUE MaTepHuajia, Mpearoararonee MOCTaHOBKY
NpOOJIEMHBIX W JMCKYCCHOHHBIX BOIIPOCOB, OCBELICHHE pA3IUYHbIX HAay4YHBIX I[0/XOJI0B,
aBTOPCKME KOMMEHTApUH, CBS3aHHBIE C PA3IMYHBIMA MOJEISMHU MHTEPIPETAlUU H3y4acMOro
MaTepuaia.

Jlekiusi «BABoem» (OWMHapHas JieKHMs) — H3JIOXKEHHEe MaTepuaira B ¢opme
JTUAJIOTMYECKOTro OOIleHus1 JABYX IpernojaBaTeniell (HampuMmep, PEKOHCTPYKLUS Jauajora
Mpe/ICTaBUTENeH pa3TUYHBIX HAYYHBIX [IKOJI, Y4YEHOTO)» U «IIPAKTUKa» U T.I1.).

[IpakTuueckoe 3aHaTHEe B (GopMe NPAKTHKyMa — OpraHu3anus ydeOHo paboThl,
HalpaBJIeHHas Ha pELIeHHe KOMIUIEKCHOM Yy4eOHO-TIO3HaBaTEeNbHOW 3agauu, TpeOyromeil oT
CTyJ€HTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUM, TaK U MPAKTUYECKUX HABBIKOB.

[IpakTHyeckoe 3aHATHE HA OCHOBE Kelc-MeTo/1a — 00yueHHe B KOHTEKCTE MOACTUPYEMOi
CUTYAIIH, BOCTIPOU3BOISIICH peaTbHbIC YCIOBUS HAYYHOW, TPOU3BOACTBEHHOM, OOIIECTBEHHOM
nesrenbHOCTH. OOyuaronmecss JOJDKHBI MPOAHATM3UPOBATH CHUTYAllMIO, Pa3o0paTbcs B CYTH
npo0iieM, MPeUI0KUTh BOZMOXKHBIE PEIIeHUs U BBIOpaTh Jyuliee u3 HuX. Kelicel 6a3upyrorcs Ha
pearsbHOM (PaKTHYECKOM MaTepHualle WM 5Ke MPUOIMKEHBI K pealbHOM CUTYyalluu.

3. UrpoBble TEXHOJIOTHH — OpraHU3aIys 00pa30BaTEIBHOTO MpoIlecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMM MOJIETIEH TOBEAECHUS B paMKax MPEIOKEHHBIX CLIEHAPHBIX YCIOBUH.

®opmbl y4eOHBIX 3aHATHI € HCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTHI:

VYuebnas urpa — ¢Gopma BOCCO3JaHUS MPEIMETHOTO U COLMAIBHOTO COAEPIKaHUS
Oynymeil npodecCHOHaIbHOM NeATENbHOCTH CHElHaNuCTa, MOJIEIUPOBAHUSA TaKUX CHUCTEM
OTHOLIEHUH, KOTOPBIE XapaKTEPHBI JIJIs1 3TON IE€ATENBHOCTH KaK LIE€JI0TO0.

JlenoBast urpa — MOJEIMPOBAHUE PA3IMUHBIX CHUTYallUi, CBS3AaHHBIX C BBIPAOOTKOU M
NPUHSATHEM COBMECTHBIX pEIICHHH, 00CYXIEHHUEM BOIIPOCOB B PEKUME «MO3TOBOTO IITypMay,
PEKOHCTPYKIMEH (QYHKIIMOHATIEHOTO B3aUMOJICHCTBHS B KOJIJIEKTUBE U T.I1.



PoneBass urpa — uMuTanMs WIM PEKOHCTPYKIHUS MOJEJIEH pOJIEBOr0 MOBEACHUS B
MPEJIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHOJOruK MPOEKTHOro OOy4YeHHMsS — OpraHu3aIus 00pa30BaTENBHOTO IMpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIOATAIMHOTO pPELICHHUS MPOOJEMHONM 3aJaydl WM BBITOJHEHUS
yuebHoro 3ananus. [IpoekT npenmnongaraet COBMECTHYIO y4eOHO-IT03HABATEIBHYIO IS TEILHOCTh
TPYHIBl CTYEHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIIEMIIMH, YCTAHOBJICHHE LI€Tei U 3a/1ad,
(OpPMYITHPOBKY OXKHJAEMBIX PE3YJIbTaTOB, OIpPECICHHE IMPHHLIUIOB W METOAMK PpEIICHUS
MOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK MOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MOATANHYI0 pPEANH3ALHUI0 IUIaHA pabOTHI, MPE3CHTALUI0 PE3yJbTaToOB pPabOTHI, MX
OCMBICJICHHE U Pe(IICKCHUIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOmmkeHa K ¢opMmaTy HaydHOTO
UCCIICIOBaHMS  ([IOKA3aTeIbCTBO AKTYaIbHOCTH TEMBI, ONpEACTICHUE HAay4yHOW MpPOOJIeMBl,
npeaMera U O0bEeKTa HCCIeAOBaHUA, LeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIB)KEHUE
THITOTE3bI, 0000IIEHNE PE3yIbTATOB, BBIBOJIbI, 0003HAYEHNE HOBBIX IPOOIIEM).

TBopueckuili MpoekT, Kak MpaBUIIO, HE UMEET ACTaTbHO MPOPAOOTAHHON CTPYKTYpHI;
yueOHO-1I03HABATENbHAsL JEATEIIBHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOIO
3aJjaHusl, TOUUHSSICh JIOTUKE U MHTEpEecaM y4YaCTHUKOB IIPOEKTA, )KaHPY KOHEYHOTO pe3ysbTaTa
(razera, GpuIBM, MPA3AHUK, U3AAHUE, SKCKYPCHUS U T.I1.).

NudopmannonHpli  MpoekT — y4yeOHO-TIO3HABAaTENbHAs JCSATENBHOCTh C  SIPKO
BBIPA)KEHHON 9BPHCTUYECKOI HAIPABICHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTH3aIus HHPOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMeid, ee aHaIu3 U
o0o0mIeHune 1151 Mpe3eHTay 00sIee IIMPOKON ayTUTOPHH).

5. HTepakTUBHBIE TEXHOJOTUU — OpPTraHu3alludsg 00pa3oBaTENIbHOIO IMpoliecca, KoTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JJIs HUX 0Opa3oBaTeNbHOTO pe3ynbrata. Hapsmy co
CMICIUATU3UPOBAHHBIMUA ~ TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIMI  HHTEPAKTUBHOCTH
MPOCIEKMUBAETCS B OONBIIMHCTBE  COBPEMEHHBIX  0Opa3oBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD MOAPAa3yMEBAET CYOBEKT CYObEKTHBIE OTHOLLEHHS B X0J€ 00pa30BaTeIbHOrO
npoliecca U, Kak clieZicTBre, (opMHUpPOBaHUE caMOpa3BUBaromIeiicss HH(POpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAaHHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHON CBSI3M» — JICKIHMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHala C 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamm), neknusi-Oecena, JEKIUSA-TUCKYCCHS,
JEKIUS-TIPECCKOH(PEPEHIINS.

CeMuHap-auCcKyccHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iudo CHOpPHOro BOMpoca,
npoOJieMbl, BBHISBICHHE MHEHUH B Tpymme (MEXIpYNIoBOW JHMAlor, JTUCKYCCHS —Kak
CIIOp-IaJor).

6. HHpopManMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opranusaius o0pa3zoBaTelbHOTO Mpolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIeUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPENICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl yIeOHBIX 3aHSITHH C HCIOIB30BAaHUEM HWH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUs COMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIel yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPATUBHBIX, IpaUuecKux, ayJuo- U BUIEOMaTEPHUaIoB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE pPE3YIbTaTOB
MIPOEKTHON WJIM MCCIIEeI0BATENIbCKON JESTENbHOCTH C HCIOIb30BAaHUEM CIEIUAIU3UPOBAHHBIX
MIPOTrPaMMHBIX CPE/I.

6 YueOHO-MeTOUYeCKOe 00ecnieueHHe CaMOCTOSITeIbHOM padoThI 00ydYarommxcst
IIpencrasneno B npuioxenuu 1.



7 OneHOYHBIE CPeACTBA AJIsl IPOBeICHHS IPOMEKYTOYHOM aTTeCTALMI
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAHYecKOe M MHPOPMAIMOHHOE 00ecneyeHue JUCITUIITIMHBI (MOYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Ikhmayies S.J. Advances in minerals research (locTuxeHus B U3y4eHUH MOJIE3HBIX
uckomaemsbix) /Springer, 2024 r., 320 ctp., ISBN: 978-3-031-49174-0.

2. ABoxuH, B.M. OcHOBBI 00OTaIlIEHHS MOJIE3HBIX UCKOMAEMbIX | YUEOHHUK : B 2 TOMax /
B.M. ABnoxun. — 4-e u3n., crep. — Mocksa : ['opHas kuura, [0. 1.]. — Tom 2 : TexHonoruu
oborareHus moie3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryma: https://e.lanbook.com/book/111337

3. Heroms, E.IO., HlaBakymea, O.Il. OOorameHue TMOJE3HBIX HCKOMAEMBIX
[DnexTponHbIii pecype] @ yuebnoe mocobue / MI'TY. - Maruutoropck : MI'TY, 2016. - 1
AJIEKTPOH. OIIT. JIUCK (CD-ROM) — Pexum JOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. OOoramieHue MOJIE3HBIX HCKOMAEMBIX [DJEKTPOHHBIN pecypc|: ydeOHoe mocobue
[JTykunaK . U., SxymkuaB.I1., MyknakoaA.H. - M.: HUL] UTHOPA-M, 2016. - 224 c. .- Pexxum
nocryma: http://znanium.com/catalog.php?bookinfo=501567 - 3arm. c¢ o3kpana. —ISBN
978-5-16-010748-6.

5. bepezosckuit H.W. Texnomorus nepepaboTKH 1 000TACHUS ITOJIE3HBIX NCKOMAEMBIX /
H.U. bepesosckuii, E.K.KoctiokeBuu.- BHTY. — Muuck. - 2023 r., 53 crtp., ISBN:
978-985-583-839-6.

0) JlonosiHuTebHAS JIUTEPATYpA:

1. Copokun, M.M. ®nortanvoHHBIE METOJbI OOOTalICHUS. XHMHYECKHE OCHOBBI
dutotanuu : yueonoe mocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarautHele, 3JEKTPHUECKUAE U CIICIUATBHBIE METOJBI 00OTAIICHUS
TOJIC3HBIX MCKOMAaeMbIX : yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmazun. — 3-e u3n.,
crep. — Mocksa : ['opnas knura, [6. 1.]. — Tom 1 : MarHuTHbIE U SJEKTPUUECKUE METOJIBI
oOoramenus mone3Hsx nckonaemMeix — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyna: https://e.lanbook.com/book/111394

3. E.E. Aunpees, O.H. TuxonoB [[pobnenue, n3MeabueHUE U IMOATOTOBKA CHIPbS K
ob6oramenwmto. — C-116, 2007. 439 c.

4. M.B.. BepxoTypoB I'paBuTaiinoHHble METO/IbI OOOTaIIeHNs: YUeOHUK /1715 By30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, o0oraiieHne U KOMIUIEKCHOE UCTIOIb30BAaHUE TBEPIIBIX
noJe3HbIx uckonaembix. T.1 IIponeccs! annapatsl: YueOnuk. M.: MI'TVY, 2004. —471 c.

6. AdpamoB A.A. IlepepaboTka, oOoraneHre U KOMIISKCHOE UCIIOJIb30BAHUE TBEPIIBIX
nose3Hbix uckomnaemsix. T.1l TexHonorust oboramieHns NoJae3HbIX UCKOMAeMbIX: Y4eOHUK. M.:
MITYVY, 2004. - 471 c.

7. AbpamoB A.A. TexHonorus nepepaboTku u oboramenus pya: Yued. mocob. B 2 ku. —
M.: Uznarenscteo MITVY, 2005.

8. Kapmasun B.B. MaruuTHble, 3JIeKTpUYECKHE M CIEIUAIbHBIE METO/bI 00OTaleHHs
NoJIe3HbIX UckonaeMsbix (21) / M.: MIT'Y, 2005.

9. [lTunaes B.I1. OcHOBHI 00oTaIeHHsI MOJIE3HBIX UCKOTAEMBIX. ¥Y4. TOCOOUE /ISl BY30B.
—M.: Henpa, 1986.- 296 c.

10. CnpaBounuk no oboramenuto pya. B 3 1. /Ilon pen. borganosa O.C.-2-e uzn.,
niepepad. u gom. — M.: Hexapa, 1983.

11. bapckuit M./l. OnTuMu3anus NpoueccoB pa3esieHus 36pHUCTBIX MaTepralloB. - M:
Henpa, 1978 1.

12. begpans H.I'., CxopoGoratoBa JIL.M. IlepepaboTka M KadecTBO IOJIE3HBIX
nckomaembix. — M.: Henpa, 1986.- 296 c.
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https://e.lanbook.com/book/111394

13. ABmoxun B.M. OcHoBBI oOoraimieHus moJie3HbIX uckonaembix. T1: OborarurenbHbIe
nporecchl: YueOnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuogmueckue uzmanus: “OOoramenue pyn’, pedepaTuBHbI xKypHan “T'opHOE
neno”, “T'opubli )xypHa”, “V3BeCTHs BRICIIUX YICOHBIX 3aBEACHHIN .

B) MeTonuyeckue ykazaHus:

Herons E.JO., IlaBakyneBa O.I1. OcHOBBI OOOTaIeHHs] TMOJIE3HBIX HCKOIMAEMBIX:
WNHCTpyKIUs 1O BBIMOJIHEHUIO JTA0OPATOPHBIX padoT sl CTyAEHTOB crenuanbHoctu 21.05.04
Bcex Gopm o0yuenns.— M3a-so Marauroropcek. roc. Texs. yu-ta um. I'.J1. Hocosa, 2016. — 40 c. —
Pexxum mocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.1O., lllaBakynesa O.I1. [TepepaboTka moje3HbIX UCKOMAEMBIX [ DIIEKTPOHHBIN
pecypc] : npaktukym / MI'TY. - Maruutoropck : MI'TY, 2017. - 1 31eKTpOH. OMNT. JWCK
(CD-ROM)

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

https://e.lanbook.com/book/2073  Copokunr, M.M.  @noTalMOHHBIE  METOJIBI
oborarieHusi. XuMUYEeCKHe OCHOBBI ¢uroTaruu : yueoHoe mocoodue / M.M. Copokun. — MockBsa:
MUCUC, 2011. — 411 c.— ISBN 978-5-87623-237-3.

IIporpammHoe oGecnieueHue

HanmeHnoBaHue .
0o Ne moroBopa Cpok IeHCTBHS JTUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 Gecopoaro
Professional
7Zip CBOOOJIHO PACIPOCTPAHIEMOE 0OECCPOYHO

Hpmbeccnonanbﬂme 0a3bl JAHHbIX I/IHq)O]Z)MaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HazBsanwue kypca CchblIKa
HanmonanbHas WH()OPMAIIMOHHO-aHATUTHYCCKASI
cucrema — Poccumiickuit wHnexkc nayuxoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
[TouckoBas cucrema Axamemusi Google (Google URL: https://scholar.google.ru/
Scholar) ’ ) ] ]
Poccuiickas  T'ocynapcrsennas  Gnommotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karasorn
Jnexrponnbie pecypert bnomorekn MITY MMy o //host megaprolib.net/MP0109/Web
I'.1. HocoBa

9 MartepHaJIbHO-TEXHHYECKOE o0ecneyeHne TUCIUTILIHHBI (MOLYJIs1)

MarepuanbHO-TEXHHUECKOE 0OecrieueHUe JUCUUTUINHBI BKITIOUAET:

JlexunoHHasg aynuropus: MynbTUMEOUNHBIE CpEACTBA XpaHEHWs, MepeAaadyn |
npezcTaBieHus HHQopMaIu

JIaGoparopust MEXaHHYECKHUX UCTIBITAHHHA:

1. JTaGopatopHasi ycTaHOBKa IIEKOBOH APOOHIIKH;

2. JlabopaTopHast yCTAaHOBKa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi ycTaHOBKA LIIapOBOI MEJIbHUIIBL;

4. JJabopaTopHasi yCTaHOBKa MEJIbHHUIIBI C Bpallarollencs 0Chlo;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O TPOXOTa;

6. CtanmapTHBINH HAOODP CHUT;

7. JJabopaTopHas ¢ioTalMOHHAs MAIINHA;

8. JlaGopaTopHbie TpaBUTAIMOHHBIC anmaparsl (otcamounast MaIlliHa,
KOHIICHTPALMOHHBIN CTOJI, BUHTOBBIE CENIapaTOphl);
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9. JlaGopaTOpHbIil MAarHUTHBIH cemaparop.

AyauTopun U CaMOCTOSATENIFHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YNTAJIBHBIC 3aJIbI
oubmmoreku: Ilepconanphbie komnbloTepsbl ¢ aketoM MS Office, Beixomom B MHTEpHET 1
JIOCTYIIOM B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTeIbHYIO Cpelly YHUBEPCUTETA

[Tomemenne ans  XpaHeHHs W NPO(PUIAKTUYECKOTO OOCIYKHBAaHUS — y4eOHOTO
obopynoBanus: Illkader s XpaHeHHS Y4eOHO-METOAMYECKOW JIOKYMEHTAIlMH, Y4eOHOTrO
00opyIoBaHus 1 y4eOHO-HATIISITHBIX TIOCOOUH.

IIpuiaoxenne 1

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM PadoThl 00y4ar0IUXCs

[To mucuumnae «O6oramnieHne moJIe3HbIX UCKOMIAEMBIX » IPEIYCMOTPEHA ayTUTOPHAS U
BHEAYJIMTOPHAsI CAMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

CamocrosiTenpHas paboTa CTyIEHTOB IOCTPOSHA TAKUM 00pa3oM, 4TO B IpoIecce padoThI
CTYJEHTBI 3aKPEIUISIOT 3HAHUS, TOTYYCHHBIE B POIIECCE TEOPETHUECKOT0 O0yUEHUsl, TEM CaMbIM
dbopMupyroT TPohecCHOHATLHBIC YMCHHS i HABBIKU.

B nponecce n3ydyeHus: AUCUUIUIMHBI OCYLIECTBISAETCA TEKYIIUN U IEPUOINYECKUA KOHTPOIb
3a pe3ysbTaTaMH OCBOEHHS Y4eOHOro Kypca. TeKyIuii KOHTPOJIb OCYIIECTBISETCS
HEMOCPEICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpeIlICHH s, 0000IeHNs U CHCTeMaTH3alluy 3HaHUH,
YMEHUH, BJIaJICHUS HABBIKAMU U TTO3BOJISIET ONIEPATUBHO IMarHOCTHPOBATH U KOPPEKTUPOBATH,
COBEpIICHCTBOBATh 3HAHUSA, YMEHUS U BJIaJICHUE HABBIKAMU CTYACHTOB, 00ECIIeUnBaET
CTUMYJIMPOBAHUE U MOTHBAIIMIO UX JEATEILHOCTH HA KAXKIO0M 3aHATHH. TeKyIuid KOHTPOJIb
ocyliecTBIsieTcs B hopMe YCTHOTO ompoca (codece1oBaHus).

[Tepuonnueckuii KOHTPOIb IEJIb KOTOPOTO 0000IIEHNE U CHCTEMAaTHU3aIus 3HaHU M, POBEpKa
3¢ (HEeKTUBHOCTH YCBOCHHSI CTYIEHTAMU OIPENIETICHHOT0, JJOTHUECKH 3aBEPIICHHOTO COJIEP>KaHUS
yueOHOro MaTepHala OCyIIeCTBISETCs B pOpME 3aIIUThI JAOOPATOPHBIX, KOHTPOJIBHBIX padoT.

OueHOYHbBIE CpEeACTBA AJI MPOBEACHUS TEKYIIEH aTTeCTalluu

Tecmut 013 camonpogepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCsl 000ralieHueM MoJIe3HbIX HCKOMAaeMbIX?

1. DTO mporecchl XUMUYECKOTO Pa3IeIeHUs] MUHEPAIIOB.

2. D10 mpoliecchl MEXaHUYECKOTO pa3/iesieHNs MUHEPAJIoB 0€3 N3MEHEHUSI XUMUUECKOT O
COCTaBa ChIPbS.

3. DTO OKUCIUTENBbHO-BOCCTAHOBUTEIbHBIE IPOLIECCHI 32 CUET YACTUYHOTO WUJIH TOJHOTO
nepexo/ia JIEKTPOHOB OT OJHUX ATOMOB K JIPYTUM.

4. 3T0 MPOIECChl N3MEHEHUSI CTPYKTYPhI, MUHEPAIBHOTO, @ MHOT/Ia U XUMHUYECKOTO COCTaBa
TOPHBIX MOPOJI B 36MHOM KOpe.

2. KonuenTparom Ha3bIBaercs ...

1. mpoayKT, B KOTOPOM MAcCOBast 101 MOJIE3HOTO KOMIIOHEHTA 3HAUUTENIbHO BBIIIE, YEM B
HCXOJIHOH PYZAE;

2. IPOAYKT, B KOTOPOM MaccoBasi J10JIsl OJIE3HOTO KOMIIOHEHTA HIXKE, YEM B UCXOJIHOM PY/IE;

3. IpOAYKT, B KOTOPOM MaccoBasi 10JIs ITOJIE3HOT0 KOMIIOHEHTA BhIIIE, YeM B UCXOJHOM pyIe,
HO HU)XE, YeM B KOHIIEHTPATE;

4. IPOAYKT, B KOTOPBIH BBIJIEISAETCS OOJBINAs YaCTh MUHEPAIOB BMEIIAIOIICH MOPOIBI U
BpPEIHBIX [IPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepedyeHs M MOCIEAOBATEIBHOCTh TEXHOJIOTMUECKUX MPOIIECCOB U Ollepaluid, KOTOPbIM
MOABEPraeTcs MOJIE3HOE UCKOIIAEMOE;

2. KOJMYECTBEHHBIC MTOKA3aTeIHN 000TaIleHuUs A KXKI0W OrepaIuy 1 MpoayKTa;

3. KOIMYECTBO BOABI, 100aBIIIEMOE B OMPEICTICHHbIE ONEepalluy U IPOAYKTHI 00OTallleHuUS;



4. myTH cIeI0BaHUs MOJIE3HOTO UCKOMMAEMOTO | MPOIYKTOB 00OTAIEHHUs C YCIOBHBIM
M300pakeHHE anmaparoB.

4. CTeneHb KOHIIEHTPAIMU MOKA3BIBAET:

1. Bo ckonbko pa3 Macca KOHIEHTpaTa MEHbIIIE MAcChl ChIPhS, 3 KOTOPOTO OH MOJIYYEH;

2. Bo cKoJIbKO pa3 MaccoBasi 10Jis1 KOMIIOHEHTa B KOHLIEHTpAaTe 00JIbIlE MaCCOBOM JTOJU 3TOTO
KOMIIOHEHTa B UCXOAHOH pyJe;

3. Kakast 1oJis 1ieHHOro KOMITOHEHTA Mepeliia B XBOCTHI;

4. CteneHb NpUOIIHKEHUS PEabHOTO Mpoliecca 000TalleHHs K HIeaTbHOMY.

5. UTo moka3pIBaeT BBIMYKJIAs XapaKTEPUCTUKA KPYITHOCTH T10 TUTFOCY?

1. B mpo6e npeobiiaatoT KpyIHbIE 3epHa.

2. B mpo0e npeobnagaroT MeIKue 3epHa.

3. B mpo6e paBHOMEpPHO pacnpe/eieHbl KPYITHBIE U MEJIKUE 3epHA.

4. B mpobe npeobagaroT MIaMebl.

6. KakoBo Ha3HaYeHUe onepaluy NPeABAPUTEIHLHOI0 IPOX0YEHHUS B CXeMax
PYAONOATOTOBKHU?

1. I KOHTPOJISI KPYITHOCTHU APOOIEHOT0 MPOIYKTA.

2. 1514 mojiy4eHusi TOBApHOT'O MPOAYKTA 3aJaHHON KPYITHOCTH.

3. Jlns pa3aeneHus 4acTHll, UMEIOIIUX Pa3inyius B TBEPAOCTH UIU POpPME KYCKOB.

4.]1ns oTACIeHUs TOTOBOTO IO KPYITHOCTH TMPOAYKTa OT UCXOJHOTO MaTepuaa,
MOCTYMAIOIIETO Ha APOOICHHE.

7. Jlas TpoXoYeHHUs1 KPYMHOKYCKOBOT0 MATEePHAJIa MPEeUMYIeCTBEHHO
HCMOJIB3YIOTCS. ..

1. KOJOCHUKOBBIE PEIICTKH.

2. JHCTOBBIE peméra.

3. TPOBOJIOYHBIC CETKH.

4. nyroBble CHUTA.

8. Ilpu kakoMm yca10BHH d3(PPEeKTHBHOCTH IPOXOUEHUSI PABHA HYJII0?

1. CopnepxaHue 0TceBaeMOro Kiacca KpymHOCTH B UICXOJHOM pyJie PaBHO COJIEPKaHUIO
OTCEBAEMOTO KJIacca B HAJPEIIETHOM IIPOIYKTE.
CogepxaHue 0TCEeBa€MOT0 KJlacca KPYIMHOCTH B HAAPEIIETHOM MPOAYKTE PaBHO HYIIIO.
ConeprkaHre 0TCeBaeMOro Kiacca KpyImHOCTH B UCX0MHOM pyze paBHO 100%.
CogepxaHue 0TCeBaeMOT0 KJlacca KpYIMHOCTH B HaApEHIeTHOM mpoaykTe paBHo 100%.
B 4yem cymHoCTh npouecca apodJieHus?
Pa3nenenue chimy4nx MaTepuanoB Ha KJIacchl KPYMHOCTH.
Pazjienenue mone3HpIX HCKOMMAEMBIX 1101 ACHCTBHEM BHEITHUX CHII, TTPEOI0ICBAFOIIHX
BHYTPEHHUE CHUJIBI CLHETUICHUS] MY YaCTUIIAMHU.

3. OrneneHne OCHOBHOM MacChl BMEIIAIOIICH MTOPOIBI OT UCXOTHOU PYABI IEpe]] TOHKHUM
U3METbYCHHUEM.

4. Jlo3upoBaHUE M CMEITMBAHUE PA3TUYHBIX 110 KQYeCTBY IMOJIC3HBIX MCKOIMAEMBbIX IS
MOBBIIICHHS OJHOPOTHOCTH KaYECTBEHHOT'O COCTaBa Py/I.

10. Yro moka3piBaeT cTeneHb APoodaeHus?

1. Bo ckoabKO pa3 pazMep OTBEPCTUI MPEIbIAYILEro cuTa 0oble pa3Mepa OTBEpCTHI
MOCJIEYIOIIETO CUTa B CTAaHIAPTHOM HabOpe CHT.

2. Bo ckombKo pa3 KpymHOCTh JpOOJIEHOTO MPOIyKTa O0JbIe pa3Mepa pa3rpy304HOi Ienu
JIPOOHIIKH.

3. Bo ckonbko pa3 KpyImHOCTh KyCKOB JPOOJIEHOTO MPOIYKTa MEHbIIIE KPYITHOCTH KYCKOB,
MOCTYTAMOIINX Ha APOOJICHHE.

4. Bo CKOJIBKO pa3 KPYITHOCTh KYCKOB APOOJIEHOTO MPOIyKTa OO0JIbIe KPYITHOCTH KYCKOB,
MOCTYTAMIINX Ha APOOJICHHE.

11. B meJbHHIAX cCAMOM3MeJIbYeHUS U3MeTbYAKIIeH cpeloil ABJISIIOTCH:

1. crajgpHBIC CTEPXKHHU.

2. CTaJbHBIC WU YyTYHHBIC HIAPHI.

3.  pyaHas «raus».
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4. KpynHbIE KyCKHU PYJBIL.

12. Kakoii n3 nepe4yucjieHHbIX MPOIECCOB He OTHOCUTCH K TPABUTALIMOHHOMY METOIY
oboramenus?

1. orcanka

2. KOHLIEHTpAIMs Ha CTOJIAX.

3.000raieHue B TSHKEIbIX CYCIEH3USX.

4. o0oraieHue 1o TPEHHUIO.

13. O6aacTh NpUMeHeHUsI KOHIIEHTPAIMOHHBIX CTOJIOB.

1. JIns oGoramieHus 30J0TOCOAEPIKAIINX TIECKOB M TOHKO H3MEIbUYEHHBIX Py PEIKHX
METaJIJIOB KPYMHOCTHIO MEHEe 3 MM.

2. Jlns oboramenus yriei kpymHocTbio 250-0,5 mwm.

3. Jlns oboramieHus pya 4epHBIX METaLIOB KpyImHOCTBIO 50-0,2 MMm.

4. Jlns oborameHus CyIbQUIHBIX Py IIBETHBIX METAJIIOB.

14, CymHocTh nmpouecca neHHou guioranum.

1. TuapoduinbHBIC YaCTHUIIHI 3aKPEIISIOTCS HA BO3AYIIHBIX MTYy3bIPhKAX M BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(HOOHBIE YACTHUIIBI OCTAIOTCSA B 00BEME MYJIbIIBL.

2. T'mnpodoOHBIE YaCTHUITBI 3aKPEIIISIOTCS Ha BO3AYIIHBIX MTy3bIPhKAaX M BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(DUIHHBIEC YACTUIIBI OCTAIOTCS B 00bEME MYJIBIIBI.

3. TunpodobHBIe U THAPOGUITHHBIC YACTHUIIHI 3AKPEIUISIOTCS Ha BO3AYIIHBIX ITy3bIPhKAX U
BCIUIBIBAIOT HA TOBEPXHOCTb.

4. T'mapodoOHbIe U TUAPOPHUIBLHBIC YACTHIIBI OCTAIOTCS B 00BEME TYJIBIIBL.

15. OcHOBHBIM (pM3HYECKHM CBOIICTBOM MUHEPAJIOB, ONPe/Ie/SIIOIHM BO3MOKHOCTD
MArHUTHOT'O 000rallleHus1, SIBJISETCS:

1. VYnenpHas MarHuTHas BOCIIPUMMYUBOCTD.

2. JludnexTpudeckas MpOHUIIAEMOCTb.

3. JlromuHecneHIHs (XOJIOAHOE CBEUCHHUE).

4. Tpubosnexrpuueckuii 3 eKT.

Bapuanm Ne 2.

1. Ilenbro 060TaTUTENHHBIX MPOIIECCOB SBISETCS:

1. Brigenenue MeTaiIOB U3 XUMUYECKUX COSAMHEHUIN U OTJEICHHE HEMETAITUYECKUX
KOMITOHEHTOB.

2. OuncTKa METaJNIOB OT HEXKEJIATSIIbHBIX TPHMECEH.

3. OraeneHue NOJE3HBIX MUHEPATIOB OT BMEIAIOIIEH OPO/IbI U BPEAHBIX TpUMeEcel U
MOJIy4YE€HUE KOHIIEHTPATOB, II0 CBOEMY KaueCTBY YJIOBJIETBOPSIOIINX TPEOOBAHUAM
MOCJIEYIOLIUX TIEPEIEIIOB.

4. U3BneueHue OT/EIbHBIX COCTABISAIOLINX TBEPIOTO MaTeprasa ¢ IOMOIIBIO PACTBOPUTEIIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CxomieHHEe MOJE3HBIX HCKOTIAEMBIX B 36MHOM KOpe.

2. DIeMeHT WIH NPUPOTHBIA MIUHEPa, C IENbIO MOTy4eHUsI KOTOPOTO TOOBIBAETCS TIOJIE3HOE
HCKOIIaeMOE€.

3. [Ipupoanoe XuMHYECKOE COETUHEHUE, 00pa3yIoIeecs MPU Pa3IMYHBIX
(UBUKO-XUMHYECKHUX MPOIIEccax, MPOTEKAIOIINX B TIIyOMHAX U HAa TTOBEPXHOCTH 3EMIIH.
DJIEMEHTHI WIH MPUPOJIHBIE MUHEPAJIBI, KOTOPBIE YXY/IIAI0T KAY€CTBO KOHIIEHTPATOB.
D¢ heKTUBHOCTH 000TAIIEHUS XapaKTePU3YET...

MOJIHOTY OTAEJICHHS MEJIKOTO MaTepHalia OT KPYIHOTO.

U3BJIEYEHHE IPAHUYHOTO KJIacca KPYIMHOCTHU B CJIUB UJIU B TIECKHU.

JIOJIIO IIEHHOTO KOMIIOHEHTA, MEePEHIeANIero B KOHIEHTPAT U3 UCXOJHOU py/bl.
CTENeHb NMPUOINKEHHSI pealIbHOTO Mpoliecca 000TaleHHs K HACaTbHOMY.
BonHo-mmaMoBas cxeMa moKa3bIBaeT:

. IlyTu cnemoBaHus MOJIE3HOTO UCKOMAEMOT0 U MPOTYKTOB 00OTallleHus C YCIOBHBIM
M300paXKeHHUEM araparos.
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2.

HepequL U NOCJICA0BATCIILHOCTL TCXHOJIOT'MYCCKUX MPOLECCOB U OIICpaIliv, KOTOPbIM

MoABEPTacTCA MOJIC3HOC HCKOIIAaCMOC.

3. KonuuecTBeHHbIE MOKa3aTeNU 000TAICHUS U151 KaKI0W OTepaluy 1 MPOAYKTOB.
4. KonuuecTBO BOJIbI, 00ABIIIEMOE B OTAEIbHbBIE ONIEPALIUH U IPOILYKTHI.
5. Kakas u3 nepeuuciieHHbIX onepaunuii He OTHOCUTCS K OATOTOBUTEIBHBIM IpoOLIeccaM
oOorauieHus?
1. poGnenwue.
2. TI'poxouenwue.
3.  VYcpennenue.
4. OuucTKa CTOYHBIX BOJI.
6. Uro noka3bIBaeT TOUYKA MEPECEUCHUSI CYMMApPHOM XapaKTEPUCTHKH «I10 ILTIOCY» C OChIO
abcuucc?

1. Pa3mep MakcuManbHOrO KycKa B Ipooe.
2. Pasmep MUHMMAaIILHOTO KyCcKa B mpo0e.
3. CpennemenuaHHbI pa3mep.
4. Cpeanuit TMameTp Kycka.
7. JlocTOMHCTBOM IITaMIOBAHHBIX (JIMCTOBBIX) PELIET SBISAETCS:
1. IlpomomxurenbHbIN CPOK CIIY>KObI U ITOCTOSIHHBIN pa3Mep OTBEPCTUH.
2. bBombluas miomanb «KUBOTO CEUECHUS.
3.  Manas mionanas «KMBOTO CEUYCHHUS.
4.  BeICTpBI HU3HOC, Pa3pbiB U CMELICHUE IPOBOJIOYEK.
8. ®opmyna s pacyera 3pHEKTUBHOCTH TPOXOUCHHUS:
1. E=gi— 7y«

e 2B-a)

5 (B.-a)

2. ;

E = (ﬂ - 0‘)(0‘ - 0)
3 a(100-a)p-0).

E= —Q"”‘)” 10*
4. Quuop. *
9. Yewm ompepenseTcs rIaBHBIM 00pa30M KOHEUHasi KPYITHOCTh IPOOJICHOTO MPOAYKTa?
1. Pa3mepoM BKpamieHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.
2. Kpenocteo py/sl.
3. MaccoBoii 101ei IeHHOTO KOMIIOHEHTA B py/ie.
4. KpynHOCTBIO UCXOJHOU PYHBI.
10. Kaxum o6pa3oM mpoMCXOIUT Mpolece APOOIEeHUS B KOHYCHBIX IPOOHIIKax?
1. 3acuyer TMHAMHYECKOTO BO3JECHCTBUS pOTOpA.
2. 3acuer pa3faBIMBaHU MEXIY ABYMS ITUIUTAMHU.
3. 3acuer 9KCHEHTPUYHOTO IBUKCHHUSI BHYTPEHHETO KOHYCA.
4. 3acuer 3aXBaThIBaHUS 3yObSIMH U PACKAJIBIBAHUS IO TPeOYeMON KPYIHOCTH.
11. IlonsaTue o ruApaBINYECKON KIaCCU(PUKAIIUH.
1. Tlpouecc pa3zneneHus cMecu MUHEPAIbHBIX 3epEH Ha KJIACChl KPYITHOCTH 110 CKOPOCTSIM

OCaXJEHUS B BOJHOM Cpeje.

2.

HpOI_ICCC pasacsICHUA CMECH MUHEPAJIBHBIX 3C€PCH HA KJIIACCHI KPYITHOCTH IO CKOPOCTAM

OCXKJICHUS B BO3/YIITHOM Cpeie.

3.

HpOLICCC pasacsICHUA CMECH MUHEPAJIBHBIX 3C€PCH Ha KJIACCHI KPYITHOCTH ITPH TOMOIIIA

MPOCEUBAIOIINX TOBEPXHOCTEH.

4.

[Ipouecc pa3neneHuss cMecu MUHEPAIBHBIX 3€pPEH 110 INIOTHOCTH B BOJHOU CpelE,

MyJbCUPYIOLIEH OTHOCUTENBHO pa3AesieMOi cMeCH B BEPTUKAIILHOM HalpaBiIeHHH.

12.

[Iporecc pa3aenenus 4acTull B TSHKETBIX cpeax (CyCIeH3UsX ) IPOUCXOIUT:



IIo nmnotHOCTH YacTHL.
[To ckopocTsM naJieHus YaCTHIL B CpPeJie.
I1o xpynHOCTH YacTHL.
ITo ¢popme yacTwuir.
3. I'maBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOTO METOA O0OTAIIEHUS SIBIISCTCS:
Huskuii pacxoa 37€KTPOIHEPTUH.
2. IlpocroTa mpoU3BOJICTBEHHOTO KOMILIEKCA.
3.  OrtHocuTenbHAas JEUICBU3HA MOTy4EHUSI KOHIICHTPATOB.
4. YHHMBEPCAIbHOCTH, BO3MOXKHOCTh pa3eNeHHs TF0ObIX MHHEPAIbHBIX KOMIUIEKCOB.
14. B xakux mosisix MpOMCXOJIUT MarHuTHAas cernapamus?
1. B anekTpuueckux nosix.
2. B HeoIHOPOAHBIX MAarHUTHBIX MOJIAX.
3. B 0JHOPOAHBIX MarHUTHBIX MOJISX.
4. B 21eKTpOMarHUTHBIX MOJSX.
15. ObnacTb npuMEHEHUS JIEKTPUUECKOM Cernapaium:
1. OoboraieHue py1 4epHbIX METAIIJIOB.
2. OO0oraieHne TeXHOJIOTHIECKOTO ChIPhs ¢ HU3KOW MaCCOBOM JIOJICH IEHHBIX
KOMITOHEHTOB.
3. JloBoaka HEKOHAMIIMOHHBIX KOHIIEHTPATOB P/l PEIKHX METAJUIOB, KEPAMUYECKOTO CHIPHS,
CIIIOJI, aJIMa30B.
4. OOoraiieHue BceX TUIIOB MUHEPATbHOIO ChIPBS.
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Bapuanm Ne 3.
Kakoe u3 nepeuncieHHbIX MOJIe3HbIX UCKOMAEMBIX HE MOABepraeTcs 000orameHuo?
Hedrs.
Kenesucrsie KBapIUTHI.
Bokcutsl.
AnMasbl.
XBOCTaMH Ha3bIBACTCS:

1. TIponykt, B KOTOpOM MaccoBas J10Jisl IEHHOTO KOMIIOHEHTA BhIIIE, YeM B UCXOAHOM pyae,
HO HIKE yeM TpeOyemas B KOHLIEHTpATe.

2. IIpoayKT, B KOTOPOM MaccoBas J10Jis IIEHHOTO KOMIIOHEHTA 3HAYUTEIbHO BBIIIE, YEM B
HCXOIHOM pyae.

3. IIponykT, B KOTOpBIH BbIAEsIETCS OOJbIIAs YacTh BMEIAIOIIEN TOPOAbI U
HEe3HaYUTeNbHas 4aCcTh [IEHHOIO0 KOMITIOHEHTA.
[TpoaykT, mocTynarouyii B 1r00y10 oneparuio 000oraeHus 1 B JI00YI0 MalluHYy.
Kaxoit u3 nmepedncieHHbIX MPOIECCOB HE OTHOCUTCS K COOCTBEHHO 000OTaTUTEIbHBIM?
MaruuTtHas cenapanus.
DJIeKTpHUYecKas cenaparms.
Pagunomerpuueckas cenaparusi.
Arnomeparnus.
CHUTOBBIM aHaJIN30M Ha3bIBAETCH:
W3mepeHne KpymHbIX KyCKOB 110 TPEM B3aMMHO HEePIEHINKYISIPHBIM HalpaBICHUSIM.

2. Pa3znenenue marepuaina 1o CKOpOCTH MaJI€HUs YACTUL Pa3IMUHONW KPYITHOCTH B BOJHOM
cpene.

3. H3mepenue yacTull moj MUKPOCKOIIOM M KJacCU(UKALUs UX HA TPYIIIBI B Y3KUX
IpaHULaX ONPEEICHHBIX Pa3MEPOB.

4. PacceB mpoObl MaTepuaa Ha HECKOJIBKUX CUTaX C Pa3IMYHBIMHU CTaHIAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOT'O MOJIYJIS.

5. Kakoro Ha3HaueHue onepannuy KOHTPOJIBHOIO IPOXOUYEHHUS B CXEMaX PyIONOArOTOBKU?

1. st KOHTPOJIS KPYIMHOCTH APOOICHOTO MPOAYKTA.

2. Jlnst momyyeHHs TOBApHOTO MPOIYKTA 3aJaHHOM KPYITHOCTH.
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3. Jlns pa3zgeneHust MaTepualia Ha HECKOJIBKO KJIACCOB KPYMHOCTH IEpe]] KOHIICHTpaluel Ha
CTOJIaX.
4.  Jlng oTneneHus TOTOBOTO MO KPYIHOCTH MPOJyKTa OT UCXOAHOIO MaTepuaa,
HOCTYIAIOLIEro Ha IpOOJICHHE.
6. Kax BiuseT yroy HaKJIOHa MPOCEHBAOIICH MOBEPXHOCTH IPOXOTA HA €ro
IPOU3BOUTENBHOCTh U 3PPEKTUBHOCTb IPOXOUEHHS?
1. He Biuser.
2. UYewm Gosblle yrosl HaKJI0OHa, TEM BbIIIE IPOU3BOJUTENBHOCTh I'POX0TA U 3(PPEKTUBHOCTD
FPOXOYEHHUS.
3. Uewm OoJbllie yroi HakJIOHA, TEM BBIIIE IPOU3BOIUTENBHOCTh IPOXOTA U HUKE
3¢ (HEKTUBHOCTH TPOXOUYECHHUSI.
4. Yem Oombllie yroi HaKJIOHA, TEM MEHbIIE IPOU3BOIUTEILHOCTh TPOXOTA U OOJIbLIE
3¢ (HEKTUBHOCTH TPOXOUYECHHUSI.
7. Kaxkoe npoOieHune Ha3bIBaeTCsA MEJIKUM?
Ot 1500-500 o 350-100 mm.
Ot 350-100 mo 100-40 mm.
Ot 100-40 1o 30-10 mm.
Ot 30-10 o 3 mm.
Crioco6 pa3rpy3Ku U3MEIbUEHHOTO MPOIYKTa U3 CTEPIKHEBOW MEITbHUIIBL:
CBOOOAHBIM CIIMBOM UY€pe3 Pa3rpy30uHyto Hangy.
JInprépaMu NpUHYAUTEIBHO YAAISETCS U3 MEJIBHULIBI.
Yepes HapyKHOE LWINHIPUYECKOE CUTO.
Uepes peleTky ¢ WensiMu KIMHOOOpa3HOH (hOpMBI.
Kakoii 13 nepeurcieHHbIX anmnapaToB OTHOCUTCS K HEHTPOOESKHBIM KiaccupukaTopam?
CrmpaybHbIH K1accuukaTop.
Peeunslii knaccugpukaTop.
[MupamuganbHBIN KTacCuPUKATOP.
I'uaponuKIioH.
@noTalOHHOE 000TaleHue OCHOBAHO:
Ha paznuuuu B cMauBa€MOCTH MUHEPAJIOB.
Ha paznuuum B mIIOTHOCTSIX MUHEPAJIOB.
Ha pa3znuuuu B IBETE MUHEPAJIOB.
Ha pasnuuum MuHepanoB B CHOCOOHOCTH OTpa)kaTh, IPOMYCKaTh, IPEIOMIIATH CBET.
Ha3nauenue peareHToB - coOuparesneii Bo ¢uoTanuu:
s ruapodoOuzaniuy NOBEpXHOCTH YaCTHILI.
Jnis ruapouIn3aniy MOBEpXHOCTH YaCTHII.
Jns n3menenus pH ¢QuoTaninoHHON MyJbIIBL.
Jl1s 3MEHEHNsI HIOHHOT'O COCTaBa IYJIbIIBL.
Kaxoi#l u3 nmepednciIieHHbIX annapaTroB He SBISETCS TPaBUTALMOHHBIM?
BunToBOIi cenapaTop.
TsxemocpegHbIN KOHYCHBIN cemaparop.
DNEeKTPOCTaTUYECKUM cernaparop.
4. TIaeBMaTUUYECKHI cemaparTop.
13. OrtnuuuTenbHON 0COOEHHOCTBIO CeapaTopoB AJIs 00OTalleHNs ClIa0OMarHuTHBIX Py
ABIISIETCS:
1. Hanuuue BaHHBI
2. Hanwmuune GapabaHa U3 HEMarHUTHOTO MaTepHaa.
3. Hanuuue MarHUTHOM CUCTEMBI U3 MMOCTOSIHHBIX MarHUTOB.
4. Hanuuue paGoueit 30HbI MaJIOH AJTUHHBI U BBICOTHI C BBICOKOI HANPSKEHHOCTHIO MOJIS.
14. HeoOXxoauMbIM yCIOBHEM pPa3JIeIEHUs] MUHEPAJIOB MIPU AJIEKTPHUECKON Cerapanun
ABJIAETCS:
1. IlpumeHeHue peareHTOB.
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2. Co3zpmanue cpebl pa3/ieleHus IPOMEXYTOYHON TNIOTHOCTU MEXKAY IMIIOTHOCTAMHU
paszensieMbIX MUHEPAJIOB.

3. CozngaHue HEOJHOPOIHOIO MarHUTHOTO HOJIS.

4. 3apsiika 4acTHIl TeM MM UHBIM CIIOCOOOM.

15. Ilenbro 060OraTUTENBHBIX IPOLIECCOB SBISETCS:

1. BeblaeneHue MeTaIOB U3 XUMUUYECKHX COCAMHEHUH U OTIEICHUE HEMETAIIIMUECKUX
KOMIIOHEHTOB.

2. Ouucrka METaJUIOB OT HE)KEeNaTeJIbHbIX IPUMECEH.

3. Ortnenenue moyie3HBIX MUHEPAJIOB OT BMEIIAIOMICH MOPO/Ibl M BPEAHBIX IPUMeECcei U
pasziereHne KOMIIOHEHTOB Ha psiJl IPOJYKTOB, IPUTOJHBIX Ul AaJbHENIIEeH nepepadoTKH.

4. H3BneueHue OTAEIBHBIX COCTABIISIOIIUX TBEPAOrO MOJIE3HOIO UCKONAEMOr0 C IOMOIIBIO
pacTBOpUTEIS.

Konmponvnas paboma Nel

Hanwmcars Ha3BaHME IPOIYKTOB 00OTAIIEHHS U AATh UM OTPEICITICHHUS.

HanucaTth OCHOBHBIE ITOKa3aTeIM MPOAYKTOB oboramienus. Jlatb onpeneneHus U HanucaThb
(bopMyJIbl U1l UX OTIpEAEICHUS.

Konmponvnas paboma Ne2

ITo npencraBneHHBIM JaHHBIM IOCTPOUTH CUTOBYIO XapakTepucTUKy. [1o rpaduxy
OIpe/IeNIUTh: MaKCUMaJIbHBII pa3mep MaTtepuaia B mpobde, cpeHuil pazMep, npeoliaganue
YacTHII, YACTHBIM BBIXO/J] KJIACCOB.

Konmponvnas paboma No3

[TpuBectu 3cku3 000pyI0BaHMS Ha BHIOOD JUIsl TPOXOUYEHUS, IPOOJICHNS WM U3MEbYEHMUSL.
Hanucath npuHuun paboTsl 000pyA0BaHus, JOCTOUHCTBA U HEIOCTATKH.

Koumponvnas paboma Ne4

[TpuBecTH 3cKku3 000pyIOBAHUS AJIS TPABUTALMOHHOTO M MATHUTHOTO 00OTaIleH!s MOJIE3HbIX
uckonaembix. HamucaTte npuHun pabotsl 000py10BaHMsl, JOCTOMHCTBA U HEOCTATKU.

HanucaTh 1 npecTaBUTh CXEMaTUYHO MEXaHU3M JeHCTBUS (IIOTALIMOHHBIX pEeareHTOB.

Koumponvnas paboma Ne5

Knaccugukarus onepanuii 00e3BoxuBanus. MIX Ha3HaYeHHUs, TOCTOMHCTBA U HEIOCTATKU
onepaunui.

Konumponvnasa paboma Neb

[TpuBecTH NPUHUMIHUATIBHYIO CXeMY 000TallleHUs] MarHETUTOBON PY/IbI.

Ilpumepnulii nepeuens mem u 3a0anuil 011 NOO2OMOEKU K IK3AMEHY:
Kakwue cBoiicTBa MUHEpaIOB UCIIOJIb3YIOTCS MIPU Pa3IMYHbIX METO/1ax oOoramieHus?
Korna Heo0xoauMo NMpUMEHATh MEXaHU4YecKoe oboramieHue?
W3 kakux omnepaiuii COCTOST MPOLEeCChl 000TraleHus?
Kakue nporieccsl nepepaboTK MUHEPAIBHOTO ChIPbsI HA3bIBAIOTCS MTOATOTOBUTEIbHBIMU?
Kakwue npouecchbl nepepaboTKi MUHEPAIBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
Kakue npoueccel nepepaboTKi MUHEPATILHOTO ChIPbsI HA3bIBAIOTCS BCIIOMOTaTeIbHBIMU?
Kakue npoiykThl mosryyaroT B pe3yabTaTe oooramieHus?

8. Uewm ompenensiercs mpeaeabHO BO3MOXKHAS MaccoBasi J10JIsl [IGHHOTO KOMIIOHEHTA B
KOHIIEHTpaTe?

9. IlpuBenuTe KaueCTBEHHYIO CXEMY O0OTallleHHUs U CXEMY IIeTIH amaparos.

10. Yewm ompenensercsi KpyITHOCTb, 0 KOTOPOH MOJIE3HOE MCKOTIaeMOe IPOOHTCS,
U3MeNbyaeTcs nepen odorameHuem?

11. Ilouemy mpumensiercs ctaauanbHoe apodsienrne? YTo Ha3bIBaeTCsl OTKPBITHIM U
3aMKHYTBIM LIUKIJIOM JpoOiaeHus?

12. Kakwue anmmapaTsl UCTIOIB3YIOTCS TS APOOICHUS M H3METBUCHUS PYyIbI?

13. B yem cocTouT Ha3HAUYEHHUE ONEpaIHii TPOXOUYCHHS, KIacCupUKaIumn?

14. Kaxkwue amnmapaTbl HCTIOIB3YIOTCS JIJISl OTIEPALAA TPOXOYCHHSI M KJITacCHU(pUKAIIIH?

15. Kaxue 3aKOHOMEPHOCTH JIeXKaT B OCHOBE I'PAaBUTALIMOHHOTO Tpoliecca o0orameHus?
Knaccugukanus rpaBUTallMOHHBIX TPOLIECCOB.
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16. Yto Ha3pIBaeTCs mporeccoM orcanaku? OTcaouHbIe MAITUHBIL.

17. Kaxwue cuibl 1eiCTBYIOT Ha MUHEPAJIbHBIE YACTUIIBI HA TOBEPXHOCTU KOHIIEHTPALIMOHHOTO
crona?

18. Kakue nonesnsle uckonaeMble 000ranaroTcs Ha KOHIEHTPALMOHHBIX CTONAX?
OOorainieHue Ha BUHTOBBIX CENapaTopax U KOHLUEHTPALMOHHbBIX CTOJIAX.

19. Yro Takoe Tsxkenas cpesia M Kakue TUIIbI TSDKENbIX Cpell BCTPEYaroTcs B IPAKTUKE
oOorauieHus?

20. B uem 3akirouaeTcs CyLUIHOCTb IPOLECCA PA3/IEIEHUs B TSDKENbIX cpeaax?

21. Kaxwue cyniecTByrOT OCHOBHBIE THIIBI AIlIIAPATOB JJIS Pa3/ICiCHUs B TSHKEIIBIX CYCIICH3HSIX ?
OnumuTe NpUHIKUI UX pabOTHI.

22. Knaccudukanus (HIoTallmOHHBIX MTpolieccoB. B uem 3akiouaetcs npouece haorarun?

23. Yro Ha3bIBaeTCS KpaeBbIM YIJIOM CMauuBaHU?

24. KakoBo Ha3zHadyeHHE (DIOTAMOHHBIX PEAreHTOB, NX KIaCCH(PUKAIs?

25. B uem npenmy1ecTBo (I0TalMOHHOIO METO/1a 000TalleHHs [Iepe]] OCTAIbHBIMU?

26. Yo Ha3zpIBaeTcsa MpsiMoii u oOpatHoii ¢uioTanumeit? Kakue onepanuu otanuu
Ha3bIBAIOTCS OCHOBHBIMM, IEPEUUCTHBIMU, KOHTPOJIbHBIMU?

27. Kax BBIIENSIOTCS [IEHHBIE KOMIIOHEHTHI ITPH CEJIEKTUBHON U KOJUIEKTUBHO-CEJIEKTUBHON
cxeMmax (iaoraruu?

28. Kmaccuduxamms paotanmoHHBIX MamyH. BemomorarensHoe (ioTarroHHoe
o0opyoBaHue.

29. MarauTtHoe 1oJIe U ero CBOicTBa. MarHuTHasi BOCIIPUUMYNBOCTb.

30. Kak paznuyaroT MUHEpasibl IO MarHUTHBIM cBoicTBaM? Kakoil cuibl TpeOyroTcs
MarHUTHBIE MOJISL U1l UX oOoraiieHus?

31. OTKpbITbIE U 3aMKHYTbI€ MarHUTHBIE CUCTEMbI. MarHUTHBIE 110JIs1 CETapaToOpoB.

32. Kakue CymecTBYIOT THITBI MArHUTHBIX CENapaTopoB?

33. MarHuTHble cenapaTopsl g 000ralieHus! CUJIbHOMAarHUTHBIX PY/I.

34. MarHuTHBIE cemapaTopsl Ut 00oTameHus: clabOMarHUTHBIX PY/I.

35. HasoBure MeTo/bl U anmnaparbl 00€3B0KUBAHUS MPOYKTOB 00O allICHHS.

Llenpto naGopaTopHbIX paboOT TO JaHHOM JUCLUIUIMHE SBJSETCS IMPaKTHYECKOe
03HA-KOMJIEHUE CTY/AECHTOB C pPa3JIUYHBIMHU MPOIECCaMU M METOAaMHM OOOTalleHUs MOJE3HBIX
HCKOIIaeMbIX, a TAK)KE MOTy4YE€HHE HaBBIKOB IO BBIIIOJHEHUIO pa3IMYHbIX ONBITOB. B uacTHOCTH,
CTYJEHT JOJIKEH YMETh IPaBUILHO 000CHOBATh MPUMEHEHUE Mpoliecca WK METoJa 0OoralieHus
JUIS 33JlaHHOTO THIA PYJbl, pacCUMTaTb OCHOBHbIE IOKa3aTelu OOOTallleHUs W TpPEeICTaBUTh
MHAMBUAYaJIbHBI oTueT. Bce monydeHHble SKCIEpHMEHTAlbHbIE JaHHbIE HE0OXOAUMO
pOaHaJIU3UPOBaTh, MPOBEPUTH BBIIOJHEHA JIM OCHOBHAas ek paboThl, CHOPMYIHPOBATH
BbIBOJIbI. Eciam mosydyeHbl HHM3KHE TEXHOJOTMYECKHE IIoKa3zaTenu oOoralieHus, ykKa3aTh
BO3MO>KHBIE IPUYMHBI U ITYTH MTOBBIIIEHUS TOKA3aTENEH.

[Tpu BbIMOTHEHUU pabOT CTPOTO COOIII0IATh IPAaBHIIa TEXHUKH O0€30MacCHOCTH U UH-CTPYKLIUN
1o pabore ¢ anmnaparypoil.

[Tepedenn mabopaTopHBIX PabOT:

N3yuenne paboThl HIEKOBOM TPOOUIIKU M TPOU3BOICTBO CUTOBOTO aHAIIN3A

W3ydeHnue paboThl THPAIIMOHHOTO TPOX0Ta U ompeneieHne 3pHEeKTUBHOCTH TPOXOUEHUS
W3ydeHne nporecca U3MENbUEHUS Py B IIAPOBOI MEIBHULIE

OO6oraieHue Xene3HbIX pyJ Ha MAarHUTHOM CerapaTope

Ob6orarieHre NoIMMETAIUIMYECKUX Pyl IO CXeMe MPSMON CeNeKTUBHOMN (IIoTaluu
O6oraieHne noJae3HbIX UCKOMAaeMbIX Ha KOHIEHTPALMOHHOM CTOJIE.
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puioxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJabTaThbl oﬁyqemm H OLICHOYHBIC CpeaACTBA AJIA IPOBECACHUSA l'[pOMe)KyTO‘lHOﬁ arrecranmm:

Kon
WHJUKaTOpa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHBbIE CpesicTBA

OIIK-4 Cnioco0eH ¢ ecTeCTBEHHOHAYYHBIX MO3UIHIT OLIEHUBATH CTPOEHHEe, XHMHYECKHIH U MUHEPAJIbHBII COCTaB 3eMHOM KOpPbI, MOpdo10ornyecKue
0CO0OEHHOCTH M TeHeTHYeCKHe TUIIbI MeCTOPOKIEHUI TBEePAbIX M0JIE3HBIX MCKOMAEeMbIX NPH PellIeHUH 33124 M0 PAIMOHAJBLHOMY H KOMILIEKCHOMY
€CYPCHOI0 NOTEHINAJIA HeAP

OCBOCHHIO I'€0

OIIK-4.1

[Ipumensier
XUMHUYECKUI u
MHHEPaIbHBIN
COCTaB 3€MHOM KOPBHI,
OCHOBHBIC CBOMCTBa
MHHEPAJIOB
pa3IMYHBIX KJIACCOB
Y TJIaBHbIE THUIIBI DY
Y TOPHBIX MOPOA JJIA
peleHus 3axad 1o
OCBOEHHIO HEZP

Pewums 3a0auy:

OnpeaenuTs MacCoOBYIO J10JIF0 MEJIU B KOHLIEHTPATE, COCTOSIIEM U3 TUPUTA U MUHEPAJIOB, YKa3aHHbBIX B TabuIle (110
3a7JaHUIO)

Pewiump 3a0auy:

Onpenenutb TEXHOJIOTMUYECKHE [TOKA3aTEIN 000ralleHuss MEAHON py/bl:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEIHBIN KOHIIEHTpAT,

- U3BJICUEHUE MEIM B XBOCTBI JUISl YCIIOBHM, YKa3aHHBIX B Ta0JI.

PesynbTarhl pacyera TEXHOJIOTMYECKUX MTOKa3aTene 0pOpMUTh B BUE CTAaHAAPTHOM TaOJIUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

OnpenenuTbs MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSIILIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B TaOJIHIIE
(Mo 3aanuIo)

Pewiump 3a0auy:

Paccunrtare TeXHONOrMYECKUE OKa3aTen oboramieHus QoTalMoOHHOTO Liexa. Pe3ynbTaTsl npeacTaBUTh B
tabmuie. Mcxonubie nanubie: maccopas 1o Cu B pyne — 0,9 %, B konuentpare — 20 %, B xBocrax — 0,1 %.
Ilepeuenv meopemuueckux 60npocoe K IK3ameny:

1. Kakue npotieccsl nepepaboTKi MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCS TIOATOTOBUTEIbHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporieccsl nepepaboTKi MUHEPAIbHOTO ChIPhsl HA3bIBAIOTCS] BCIIOMOTaTEIbHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
WHJUKATOpa .
KOMITETEHIIUH
4. CyurHocTsb, TaBHbIE 0COOEHHOCTH U Kiaccu(UKaiis 000raTUTENbHBIX MPOIECCOB.
5. OcHOBHBIE (paKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TalCHHS.
6. Kakre mpoayKThl OJMy4daroT B pe3yJIbTaTe 000TaIeHus?
7. Yem ompezenseTcs NpeaeabHO BO3MOXKHAsT MAacCOBAast JOJIsl IEHHOI0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnageer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
MPAKTUYECKOU 1. Kakue cBoiiCTBa MUHEPAJIOB UCTIOIB3YIOTCS MPU PAIMYHBIX METOAAX 00OTaICHHUS?
JTUArHOCTHKU 2. Korna Heo0Xxo1uMo MPUMEHITh MEXaHn4ecKoe odorarienue?
MHHEpAJOB pyx, | 3. VI3 xakux omepanuii COCTOSAT MPOLECCH 00OoTameHus ?
TOPHBIX nopon, | 4. Kakue mporeccsl nepepadoTKiu MUHEPATHLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIBHBIMU?
knaccupukanued  u | 5. Kakue nporeccel mepepaboTKu MUHEPATBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
XapaKTePUCTUKOM 6. Kakue npouecchl nepepaboTKi MUHEPAILHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
TJIABHBIX 7. Kakve mpoayKThl OMy4alOT B pe3yJibTaTe 000TaieHus?
nopoaooOpazyromux | 8. Uem onpenensercs mpeneabHO BOZMOXKHASI MacCOBast 101l LIGHHOTO KOMIIOHEHTa B KOHIIEHTpaTe?
u pyasbIxX | 9. [IpuBeauTe KaueCTBEHHYIO CXEMY 00OTrallleHusl U CXEMY LIENH annaparos.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcst KpymHOCTb, 0 KOTOPOM MOJIE3HOE UCKOMaeMOe IPOOUTCS, U3MENIbYaeTC s Iepel
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
NOJIEBBIX JAaHHBIX U | IlIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MIEPBUYHYIO CocTaBuTh cXeMy JUIsl 00OTalIeHus PyIabl
00paboTKy 00pa3noB | Betnonnums 3adanue:

OnpenenuTh TEXHOJIOTHYECKHE MTOKA3aTeIl 000TallleHus KeJIe3HO! py/Ibl:

- BBIXO/JI JK€JIE3HOT'0 KOHIICHTpAaTa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE JKEJIe3a B JKEJIE3HbIM KOHIIEHTPAT,

- U3BJICUEHHE KeJle3a B XBOCThI I YCIIOBUM, YKa3aHHBIX B Ta0.

PesynbTarhl pacyera TEXHOJIOTHYECKHX TTOKa3aTesnei opOopMUTH B BUI€ CTAaHAAPTHON TaOIHUIIBL.




0) Ilopsanok mnpoBeaeHHs] TNPOMEXKYTOYHOH aTTeCTAllMM, MMOKA3aTeJuM W KPHTEPHH
OLlCHUBAHHA:

[TpomexxyrouHast arTecTanuss N0 AUCHUIUIMHE «OO0OrameHne IMOJe3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JAHHOW AWCIUIUIMHE MPOBOAMUTCS B YCTHOH (opMme IO 3K3aMEHAIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA MO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. [lo
OKOHYAHUU OTBETA 3K3aMEHATOp MOXET 3aJaTh CTYJIEHTY JOINOJHUTEIbHBIE U YTOUHSIOLIUE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM IpobiieMaM 000TalleHHs OJIE3HbIX HCKOIAEMBbIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEepPaTypoid, pEKOMEHI0BaHHOM nporpammoit. Kak mpaBuio, olieHKa «OTIMYHOY BBICTABIIAETCS
CTYJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIHUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsAET  I[OJHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIINI OCHOBHYIO JINTEPATYpy, PEKOMEHOBaHHYIO B mporpamme. Kak npasuo,
OIIEHKA «XOPOUIOY» BBICTABISETCS CTYIEHTaM, IIOKA3aBIIMM CUCTEMAaTHUYECKUIN XapaKTep 3HaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
nanpHeimeil yue6Hoi paboTsl U MpohecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YJOBJIETBOpUTETHHO» (3 Oaymia) — oOydJaroIIMiiCs MOKa3bIBAET MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYAEHT, MPEJCTaBIsieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuajia B 00beMe, HEOOXOAMMOM i JajbHeuIied ydeObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEIYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOM
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMHM 3HAHUSMU JUISL UX YCTPAHEHHS O]l PYKOBOJCTBOM
MpenoiaBarTelis;

— Ha OIIEHKY «HEY/JOBIECTBOPUTENbHO» (2 Oamna) — pe3yabTar OOydeHUs HE JOCTUTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHUS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
nH(popMaIy, He MOXET MOKa3aTh WHTEJUICKTyaJIbHbIE HABBIKM PEIICHUS MPOCTHIX 3ajad, T.C. Y
CTyJeHTa, 0OHAPYKUBAIOTCS MTPOOEINBI B 3HAHUSAX OCHOBHOTO Y4E€OHO-TTPOrPaMMHOTO MaTepuaia,
JOCTUTHYTHI TPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETYCMOTPEHHBIX MPOrpaMMOin
3aJJaHuH.

Ha OIICHKY «HEYIOBJIETBOpUTEIbHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS M 00BsCHEHHS WH(MOPMAIIUU, HE MOXKET MOKa3aTh WHTEIJICKTyaIbHbIC
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.



