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
Z %[HpeKTop NIrinT
A. IIpiTanes

19.02.2024 .

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

OBOTI'ALIIEHUE I10JIE3HBIX HCKOIIAEMBIX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

HamnpasnenHnocTs (nmpoduias/criennanu3ams ) IporpaMMbl

Mapkuenaepckoe Aemno

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa

Kadenpa ["eomorum, MmapKIeiaepcKoro aena u 00oraneHus MoJIe3HBIX
HCKOTMIAeMBIX

Kypc 4

Maruauroropck
2024 ron



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)

Pabouast mporpamma paccMOTpeHa MW OJOOpEeHa Ha 3aceIaHHH Ka(bez[pbl I'eonorum,
MapKIIEHIEPCKOTo Jieia U 000TaleHHUS ITOJIE3HBIX HCKOTTAEMBIX /
12.02.2024, nporoxos Ne 5 /j’il/ — '
3aB. kadenapoit N.A. T'pummn

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
Hpeaceaamm:% U.A. IIsiTases

PaGouas nporpamMma cocraBieHa: ﬁd'//
noueHt kapeapsl [ MAnOI1U, kaH. TeXH. HAyK H.A. Cenunkuna

Penensenr:
ey cenuanuct OO0 «Ypanxumcepsuc» 'M/IuOIIN, kana. TexH. HayK

i
4 //// i B.III. I"'ansgamoB

L



JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)I/IH_II/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u oJ00peHa s peanusaruu B 2026 - 2027
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogqoopena st peaymzanuu 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/IHII/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 Kadenpsl ['eonoruu, MapKIeiaepcKkoro iemaa 1 o0orameHus

[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/IH_II/IH

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
yueOHOM rojy Ha 3aceqaHuu Kadeapsl ['€ooruu, MapKIIeHaepcKoro Jeia i 00oraleHus

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

Hucuumnuna OOoramieHre MOJIE3HBIX HCKOMAeMbIX BXOAMT B 00s3aTEIbHYIO YacTb
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jis  u3ydeHus  AMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YyMEHHMs,  BJaJICHUsA),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3yUCHUS TUCITUTUINH/ TPAKTUK:

['eonorus

Briciias matemaruka

Xumus

3Hanus (YMEHUS, BIAJICHUS), MOTYICHHBIC TTPH M3yYECHUU TAHHOW IUCIUILIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

besonacHocTh BezieHHs TOPHBIX PabOT

AHanM3 TOYHOCTH MapKIIEHIePCKUX paboT

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

[Ipon3BoacTBEHHAS - PEAAUILIOMHAS IPAKTUKA

["opHOTIPOMBITIIEHHAS SKOJIOTUS

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBOeHMs TUCHMILUIMHBI (MOyJs) «OboraiieHrne nojae3HblX HCKOIaeMbIX)»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-4 CrocobeH ¢ ecTeCTBEHHOHAYYHBIX ITO3UIMH OLEHUBAaTh CTPOCHHE, XUMUYECKUU H
MHUHEpaJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOrnYeckue 0COOEHHOCTH M I'€HETUYECKUE THIIBI
MECTOPOKJCHUN TBEPJBIX IMOJIE3HBIX MUCKOMAEMBIX MPU PEIICHUH 3a/1a4 110 PAlMOHAILHOMY H
KOMIIJIEKCHOMY OCBOEHHUIO T€0PECYPCHOT0 NOTEHIMAaIa HeJIp

OIlK-4.1 [IpuMeHseT XUMUYECKUI U MUHEPAIBHBIA COCTaB 36MHOW KOPBI, OCHOBHBIE
CBOMCTBA MUHEPAJIOB PA3JIMYHBIX KJIACCOB U IJIABHBIE TUIIBI PYJ U FOPHBIX
HOPOJI JUIS peIlIeH sl 337a4 10 OCBOCHUIO HEIP

OIIK-4.2 Brnageer merogamu mpakTHYECKON JUArHOCTHKH MUHEPAJIOB Py, TOPHBIX
1opon, KJ1accupukanuein u XapaKTEePUCTUKON TJIABHBIX
MopoA0o0pa3yIUX U PYIHBIX MHHEPAJIOB, BeAeT MEPBUYHYIO
JTOKYMEHTAIINIO ITOJIEBBIX JAHHBIX U IEPBUYHVIO 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 4,4 | auTeparypsl IO
BEIIECTBEHHOTO cocraBa pabora OIIK-4.2
JUCLUIUINHE,
MHUHEPAJIbHOTO  CHIpbSl U
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JIEKLIUH.
Uroro no pazaeny 0,5 20,4

2. I'paHynoMeTpHYECKUI COCTaB




21 I'panynomeTpuveckuit

Nzyuenue
OCHOBHOH U

OTIOJTHUTEIBHON
cocTaB pyd M IPOJYKTOB A Konrtponsnas OIIK-4.1,
0,5 2 8 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 8 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 2 24
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 4 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 4 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, Konrponbnas '
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 pazgeny 1 2 40
4. OCHOBHBIE TIPOIIECCHI
N3ydenue
4.1 I'paBuranonnoe e
OCHOBHO 1 3amura
oboramerne MTOJICSHbIX JIOTIOJTHUTENBHOM |  1abopaTopHOA
HCKOMaeMbIX. TeopeTudeckue parop OIIK-4.1,
05 2 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
HMOATOTOBKU U OOOTaleHus JUTEPATYpPHI 110 paboThI 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
obOoramenue. Teo eTLItI‘IGCKI/IC HJ'II/ITE aTypsl 110 KonrpormHas OlIK-4.1,
) p patyp pabota OIIK-4.2
ocHOBBI. Kunetunka drotanuun THCIHIUIAHE,
KOHCIIEKTa
JIEKIIUH.
N3ydenue
OCHOBHOM 1
411 ®droTanoHHEIE e —
peareHTsl, ux HTEDATYODL 10 Konrponbnas OIIK-4.1,
K1accuuKanus, Ha3zHauYCHUE patyp pabora OIIK-4.2
. JHCIHIUIAHE,
Y MEXaHH3M JIeHCTBHS
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
OCHOBHOM 1
4.12 drnoTauroHHbIE OTIOJTHUTENBHON
MAIIHHBI, X Knaccn(gnxaunﬂ 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 48
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
OCHOBHO¥ 1
MOJIC3HBIX HCKOMAEMbIX TPH OHOHUTENbHOM
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 10BaHHUSI.

1. TpagunuoHHble 00pa30BaTENbHBIE TEXHOJOIMM OPUEHTHUPYIOTCS Ha OpraHU3alUio
00pa3oBaTeNbHOTO  MpoOLlecca, MPEANONAralIilyl0 MPAMYI0  TPaHCISALUI 3HAHUA  OT
IpenoiaBaTess K CTyIeHTY (IIPEUMYILIECTBEHHO 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
COOOIIEHUH 1O KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
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 MaTepuaia 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
pearabHOM (paKTHYECKOM MaTepHualle WM 5Ke MPHOIMKEHBI 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.

JlenoBasi urpa — MOJCIMPOBAHUE PA3IMUHBIX CUTYaIllMi, CBA3aHHBIX C BBIPAOOTKOW 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 npenmnonaraet COBMECTHYIO y4eOHO-TT03HABATEIBHYIO 1S 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, MOSTANHYI0 PEANM3ALHUI0 TUIaHA pabOTHI, MPE3CHTALUI0 PE3yJbTaToOB PadOTHI, 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 ACTaJbHO 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 [JIsi HUX o0Opa3oBaTeNbHOTO pe3yinbrata. 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 clieZicTBUe, (opMHpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-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 o0pa3zoBaTebHOTO 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 00eclieueHHe 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
/NykunaK.U., AxymkuaB.I1., MyknakoBaA.H. - M.: HUL] UTHOPA-M, 2016. - 224 c. .- Pexum
nocryma: http://znanium.com/catalog.php?bookinfo=501567 - 3arm. c¢ o3kpana. —ISBN
978-5-16-010748-6.

5. bepezosckuiit 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) JlonmosiHuTeIbHAS JIUTEPATYpA:

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

2. Kapmasun, B.B. MarautHele, 3JeKTPHUECKHAE U CIICIUATBHBIE METOJBI 00OTAIICHUS
TOJIC3HBIX MCKOMAaeMbIX | yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmazun. — 3-e u3n.,
crep. — Mocksa : ['opnas kuwura, [6. T.]. — Tom 1 : MarHuTHbBIE U SJEKTPUUECKUE METOJIBI
oOorameHus mone3Hbx nckonaemMerx — 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
ob6orameunto. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos I'paBuTaninoHHbIe METO/1bI OOOTAIIEHHs: Y UeOHUK /IS By30B. — M.:
N3n-Bo MAKC-IIpecc — 2006.

5. AdpamoB A.A. IlepepaboTka, oOoramieHre U KOMIJIEKCHOE MCIIOb30BaHNE TBEPIBIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs! anmapatsl: Yueonuk. M.: MI'TYVY, 2004. — 471 c.

6. AdpamoB A.A. [lepepaboTtka, oOoraiieHre U KOMIJIEKCHOE UCTIOIB30BaHNE TBEPIBIX
mone3nbix uckonaeMbeix. T.11 Texnomorust oboramieHus MOJIE3HBIX UCKOMAEMBIX: YUeOHHUK. M.:
MITYVY, 2004.—-471c.

7. A6pamoB A.A. TexHONOTHS MIepepadOTKH U oborameHus pya: Y4ed. mocoo6. B 2 kH. —
M.: U3pateasctBo MITY, 2005.

8. Kapmasun B.B. MarHuTHbIe, 3JIEKTPUYECKHE U CIICITUAIBHBIE METOJbI 000TaIeCHUS
noJie3HbIX Uckonaembix (21) / M.: MITVY, 2005.

9. [lIunaer B.I1. OcHOBBI 00OTAICHHS TOJIE3HBIX UCKOTIAEMBIX. Y. ITOCOOUE JIJIS BY30B.
—M.: Henpa, 1986.- 296 c.

10. CrpaBounuk mo oboramenuto pya. B 3 1. /Ilox pen. bormanosa O.C.-2-¢ u3gm.,
nepepad. u gon. — M.: Hezpa, 1983.

11. bapckuit M.JI. OnTuMHU3anus MPOIECCOB pa3/IeieHUs 3ePHUCTBIX MaTepUaoB. - M:
Henpa, 1978 1.

12. benpans H.I'., CxopoGoratoBa JIL.M. IlepepaboTka M KayecTBO IOJIE3HBIX
nckomaembix. — M.: Henpa, 1986.- 296 c.
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13. ABmoxun B.M. OcHoOBBI oOoramieHusi IMOJIe3HBIX HCKomaeMbix. T1: OOoraruTenbHbIE
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) MeTou4ecKkue yKazaHus:

Herons E.JO., IllaBakyneBa O.I. OcHoOBBl oOorameHusi IOJE3HBIX HCKOIAEMBbIX:
WHCTpYKLIMS TO BBIIOJHEHUIO JTAOOPATOPHBIX padoT aist cTyaeHToB crenuansHocty 21.05.04
Bcex ¢opMm oOyueHus.— M3a-Bo Marautoropck. roc. Texs. yu-ta um. I.J1. Hocosa, 2016. —40 c. —
Pexxum nocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.1O., [llaBakynesa O.I1. [lepepaboTka Mojae3HBIX HCKOMMAEMBIX [ DJIEKTPOHHBII
pecypc] : npaktukym / MI'TY. - Maruautoropck : MI'TY, 2017. - 1 31eKTpOH. OMNT. JMCK
(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

Haumenoanue N
1o Ne moroBopa Cpok IeHCTBHS JTUIICH3UH
MS Office 2007 |, 135 o1 17.09.2007 Gecopoaro
Professional
7Zip CBOOOJHO PpacHpOCTPaHIECMOE 0OECCPOUHO

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHbIE CIPABOYHbIE CUCTEMbI

HazBanwue kypca CchblIKa
Harnponanshas wH()OpMAIIMOHHO-aHATUTHYCCKAST
cuctema — Poccuiicknit wungexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PYHI)
[TouckoBas cucrema Axamemusi Google (Google

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

Scholar)

DnekTpoHHas 6a3a Mmepuoguveckux u3gaHuii East

View Information Services, OO0 «MBUC»

Poccuiickas  T'ocynmapctBeHHass — OuOnmMoTeKa.

Karayoru

Jnerponnbie pecypert bnomorekn MITY MMy o //host megaprolib.net/MP0109/Web

I".1. HocoBa
9 MaTtepuaJIbHO-TEXHHYECKOE o0ecTedeHne TUCIUTIHHBI (MOLYJIs1)

https://dlib.eastview.com/

https://www.rsl.ru/ru/4readers/cataloques/

MarepuanbHO-TEXHHUECKOE 0OecrieueHUe AUCUUIUINHBI BKITIOUAET:

JlexunoHHasg aynuropus: MynbTUMEOUHHBIE CpEACTBA XpaHEHWs, Mepeaadyn |
npezcTaBiIeHus HHQopMaIu

JIaGoparopust MEXaHHYECKHUX UCTIBITAHHHA:

1. JTaGopatopHasi ycTaHOBKa IIEKOBOM APOOHIIKH;

2. JlabopaTopHast yCTAHOBKa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi ycTaHOBKa LIapOBOI MEJIbHUIIBL;

4. JJabopaTopHasi yCTaHOBKa MEJIbHHUIIBI C BpallarolIencs OChlo;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O TPOXOTa;

6. CtanmapTHBINH HAOOp CHUT;

7. JJabopaTopHas ¢ioTalMOHHAs MAIINHA;

8. JlaGopaTopHbie TpaBUTAIMOHHBIC anmaparsl (otrcamounast 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.

Hpnioxenne 1

Y4eOHO-MeTOAMYECKOE O0ecTIeYeHre CAMOCTOSITEIbHOM Pa00ThI 00y4al0IIUXCA

[To mucruruinae «OO0oranieHne MOJIC3HBIX UCKOMAEMBIX » TIPEyCMOTPEHA ayIMTOpHAS U
BHEAYyJIMTOPHAsl CAMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.

CamocrosTenpHas paboTa CTyIEHTOB IOCTPOSHA TAKUM 00pa3oM, 4TO B IpoIiecce padoThI
CTYJEHTBI 3aKPEIUISIOT 3HAHUS, TOTYYSHHBIE B IPOIIECCE TEOPETHUECKOro 00yUeHHsl, TEM CaMbIM
dbopMupyroT IPohecCHOHAILHBIC YMCHHS i HABBIKU.

B nponecce n3ydyeHus: AUCUUIUIMHBI OCYIIECTBISAETCA TEKYIIUN U IEPUOINYECKUA KOHTPOIb
3a pe3ysbTaTaMH OCBOEHHS Y4eOHOTO Kypca. TeKyImmii KOHTPOJIb OCYIIECTBISETCS
HEMOCPEICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpeIlICH s, 0000IeHUs U CHCTeMaTH3alluy 3HaHUH,
YMEHUH, BIaJCHUS] HABBIKAMU U MTO3BOJIIET ONIEPATUBHO IMarHOCTHPOBATH U KOPPEKTUPOBATH,
COBEpIICHCTBOBATH 3HAHUA, YMEHHUS U BJaJICHUE HABBIKAMH CTYIEHTOB, 00ECTIEYUBACT
CTUMYJIMPOBAHUE Y MOTHBAIIMIO UX JEATEILHOCTH HA KAXKI0M 3aHATUH. TeKyIuid KOHTPOJIb
ocyliecTBIsieTcs B popMe yCTHOTO ompoca (codece1oBaHms ).

[Teproardeckuii KOHTPOJIb [IETTh KOTOPOro 0000IICHUE U CUCTEMATH3AIHSI 3HAHHH, TPOBEpPKa
3¢ (HEeKTUBHOCTH YCBOCHHSI CTY/IEHTAMU OINPEAETIEHHOT0, TOTHYECKH 3aBEPIICHHOTO COIePIKaHUS
yueOHOro MaTepHala OCyIIeCTBISETCs B pOopMe 3aIIUThI JAOOPATOPHBIX, KOHTPOJIbHBIX padoT.

OueHOYHbBIE CpeACTBA AJI MPOBEACHUS TEKYIIEH aTTecTaluu

Tecmut 013 camonpogepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTcsi 000raleHuemM noJie3HbIX HCKONmaeMbIx?

1. DTO mporecchl XUMUYECKOTO Pa3eIeHUs] MUHEPAIIOB.

2. DTO MPOIECChl MEXaHUYECKOTO pa3/IeJICHUsI MUHEPATIOB 0€3 N3MEHEHHSI XUMUUECKOTO
COCTaBa ChIPbS.

3. DTO OKUCIUTENHbHO-BOCCTAHOBUTEIbHBIE IPOLIECCH 32 CUET YACTUYHOTO WUJIU MOJHOTO
nepexo/ia 3JIEKTPOHOB OT OJHUX aTOMOB K JIPYTUM.

4. 3T0 MpOIEeCChl U3MEHEHUSI CTPYKTYPbI, MUHEPAJIIBHOTO, @ 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 pYyZAE;

2. IPOAYKT, B KOTOPOM MaccoBasi J10J1sl OJIE3HOTO KOMIIOHEHTA HIXKE, YEM B UCXOJIHOM PY/IE;

3. IPOAYKT, B KOTOPOM MAacCOBast IOJIsI TIOJIE3HOTO KOMIIOHEHTA BBIIIIE, YeM B HICXOHOU pyJe,
HO HU)XE, YeM B KOHIIEHTPATE;

4. IPOIYKT, B KOTOPBIN BBIJIETSETCS OOJbINAs YaCTh MUHEPAIOB BMEIIAIOIIEH TOPOIBI U
BpPEIHBIX [IPUMECEH.

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepedyeHs ¥ MOCAEAOBATEIBHOCTh TEXHOJIOITMUECKUX MPOIIECCOB U Ollepaluid, KOTOPbIM
MOJIBEpPraeTcs MOJI€3HOE UCKOMIaeMOE;

2. KOJIMYECTBEHHBIC MTOKA3aTeH 000TalIEeHUs ISl KaX 0| ONepaliu U MPOAyKTa,

3. KOIMYECTBO BOABI, 100aBIIIEMOE B OIMPEICTICHHbIE ONEepalliy U IPOAYKTHI 00OTaIlleHNUS;

4. myTH cIeI0BaHUs MOJIE3HOTO UCKOMAEMOTO | MPOIYKTOB 000TAIEeHHUs C YCIOBHBIM
M300pakKeHHE anmaparoB.



4. CTteneHb KOHLICHTPALMHU NOKA3bIBAeT:

1. Bo ckonbko pa3 Macca KOHIIEHTpaTa MEHbIIIE MAacChl ChIPhS, 3 KOTOPOTO OH MOJIYYEeH;

2. Bo cKosbKO pa3 MaccoBasi 10Jis1 KOMIIOHEHTa B KOHLIEHTpATe 0OJIbIlE MaCCOBOM JTOJU 3TOTO
KOMIIOHEHTa B UCXOAHOH pyJe;

3. Kakast 1ois 1ieHHOro KOMITOHEHTA TMepeliia B XBOCTHI;

4. CteneHb NpUOIIHKEHUS PEalbHOTO Mpoliecca 000ralieHus K U1eaJIbHOMY.

5. UTo moka3pIBaeT BBIMYKJIAs XapaKTEPUCTUKA KPYITHOCTH T10 TUTFOCY?

1. B mpo6e npeobitaatoT KpyIHbIe 3epHa.

2. B mpo0e npeobnagaroT MeIKue 3epHa.

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

4. B mpoOe npeobagaroT MIaMebl.

6. KakoBo Ha3HAaYeHHe onepaluy NPeABAPUTEIHLHOI0 IPOX0YEHHUS B CXeMax
PYAONOATOTOBKHU?

1. I7 KOHTPOJISI KPYIMHOCTHU APOOIEHOTO MPOIYKTA.

2. 1514 nojiy4eHus: TOBapHOTO MPOAYKTa 33JaHHON KPYITHOCTH.

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

4.]11s oTAENIeHNs TOTOBOTO TI0 KPYIMHOCTH MPOAYKTA OT HCXOJHOTO MaTepHaa,
MOCTYMAIOIIET0 Ha APOOICHHE.

7. Jlasi TpOX0YeHUs1 KPYMHOKYCKOBOT0 MATEepHAJIa MPEeUMYIeCTBEHHO
HCNOJIB3YIOTCS. ..

1. KOJOCHUKOBBIE PEIICTKH.

2. JHCTOBBIE peméra.

3. TPOBOJIOYHBIC CETKH.

4. nyroBble CUTA.

8. Ilpu kakoM yca10BHH d3(PPEeKTHBHOCTH IPOXOUEHHUSI PABHA HYJII0?

1. Copnep:xaHue 0TceBaeMOro Kiacca KpyMmHOCTH B UICXOJHOM pyJie PaBHO COJIEPKaHUIO
0TCEBAEMOT0 KJIacca B HAJPEIIETHOM IIPOIYKTE.
CogepxaHue 0TCEeBaEMOT0 KJlacca KPYIMHOCTH B HAAPEIIETHOM MPOAYKTE PaBHO HYIIIO.
ConeprkaHre 0TCeBaeMOro Kjacca KpyImHOCTH B UCX0AHOM pyze paBHO 100%.
CogepxaHue 0TCeBaeMOT0 Kllacca KpYIMHOCTH B HaApEHIeTHOM mpoaykte paBHo 100%.
B yem cymHoCTh npouecca qpodsaenus?
Pa3nenenue chimy4nx MaTepuanoB Ha KJIacchl KPYMHOCTH.
Paznenenue mose3HbIX HCKOMAEMbIX O] IEHCTBHEM BHEITHUX CHII, IIPEOI0IEBAIOIITIX
BHYTPEHHUE CHUJIBI CLETUICHUS] MY YaCTUIIAMHU.

3. Ortnenenue OCHOBHOW MacChl BMEUIAOMIEH MOPOJIBI OT UCXOAHOM PYABI epel TOHKUM
M3METbYCHHUEM.

4. Jlo3upoBaHUE ¥ CMEIITMBAHUE PA3ITUIHBIX 110 KAYECTBY IMOJIE3HBIX UCKOMACMBIX JIJIS
MOBBIIICHHS OJHOPOTHOCTH KaYECTBEHHOT'O COCTaBa Py/I.

10. YTo moka3piBaeT cTeneHb APoodaeHus?

1. Bo ckonbKoO pa3 pazMep OTBEPCTHIA MPEAbIAYIEro cuTa O0JbIle pa3Mepa OTBEPCTHI
MOCJIETYIOIIETO CUTa B CTAaHIAPTHOM HabOpe CHT.

2. Bo ckonbKo pa3 KpyImHOCTh IPOOICHOTO MPOAYKTa O0IbIle pasMepa pa3rpy30uHOM menu
JPOOHIIKH.

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,
MOCTYMAIOIINX Ha APOOJICHHE.

11. B MeJbHUIIAX caMOM3MeIbYeHH s U3MeIbYaloleil cpeoil sIBJISIIOTCS:

1. crajgpHBIE CTEPKHHU.

2. CTaJbHBIC WU YyTYHHBIC HIAPHI.

3.  pyaHas «raus».

4. KpynHbIE KyCKHU PYIBIL.

NP oo



12. Kakoii n3 nepe4yucjJeHHbIX MPOLECCOB He OTHOCUTCH K I'PABUTALIMOHHOMY METOAY
oboramenus?

1. orcagka

2. KOHIEHTpalus Ha CTOJIAX.

3.o0o0raieHue B TSHKEIBIX CyCIIeH3UsX.

4. o0orameHue 1o TPEHHUIO.

13. O6sacTh NpUMeHeHUs] KOHUEHTPALMOHHBIX CTOJIOB.

1. JIns oGorarmieHus 30J0TOCOAEPKAIIMX ECKOB M TOHKO U3MEJIbYEHHBIX Pyl PEIKUX
METAJIJIOB KPYITHOCTBIO MEHEE 3 MM.

2. Jlns oboramenus yrien kpymHocThio 250-0,5 MM.

3. Jlns oboramieHus pya 4epHBIX METAJUIOB KpYIHOCTBIO 50-0,2 MMm.

4, Jlns oborameHus CyabOHUIHBIX Py IBETHBIX METAJIOB.

14. Cymmnocthb npouecca neHHou ¢guoranum.

1. TuapodunbHbIe YACTUIBI 3aKPETIISIOTCS HA BO3AYIIHBIX IMy3bIpbKaX W BCIUIBIBAIOT HA
MOBEPXHOCTh, THAPOGOOHBIEC YACTHUIIBI OCTAIOTCSA B 00HEME MYJIBITHI.

2. T'unpodoOHbIE YaCTHUIIBI 3aKPEIUISIOTCS Ha BO3AYIIHBIX MY3bIPhKAX M BCIUIBIBAIOT HA
MIOBEPXHOCTh, TUAPO(PUIBHBIC YACTUIBI OCTAIOTCS B 00BEME MTYJIBIIHI.

3. Tunpodobubie u ruapodUIbLHBIC YACTUIBI 3aKPETUIAIOTCS Ha BO3AYIIHBIX IMy3bIpbKaxX U
BCIUTBIBAIOT HA TIOBEPXHOCTD.

4. TunpodobHbie U rTUAPOGUIBHBIC YACTUIBI OCTAIOTCS B 00beMe MYIbIIbI.

15. OcHOBHBIM U3MYECKUM CBOIICTBOM MHHEPAJIOB, ONPeIe/ S I0IIHM BO3MOKHOCTH
MATHUTHOTO 000TallleHUsl, ABJISETC:

1. VYaenpHas MarHUTHasi BOCHIPUHUMYHUBOCTb.

2. JludnexTpuueckas MpOHUIIAEMOCTb.

3.  JlromuHeceHIHs (XOJI0IHOE CBEUCHHE).

4. Tpubosnextpudeckuii 3P PexT.

Bapuanm Ne 2.

1. [enpro 060TraTUTETHHBIX MPOIIECCOB SIBIISETCS:

1. BrlaeneHue METaIOB U3 XUMUUYECKUX COSAMHEHUH U OTAENCHUE HEMETAIITMUECKUX
KOMITOHEHTOB.

2. Ouucrka METaJUIOB OT HE)KEeNaTeNIbHBIX PUMeCEeH.

3. Ortnenenue Moyie3HBIX MUHEPAJIOB OT BMEIIAIONICH MOPO/IBI M BPEAHBIX IIPUMeECcei 1
NOJIy4eHHEe KOHLIEHTPATOB, 10 CBOEMY Ka4eCTBY YAOBJIETBOPSIOLINX TPEOOBAHUIM
MOCIIEAYIOLUX MEPEIETIOB.

4. U3BneuyeHue OTAEIBHBIX COCTABISAIONIMX TBEPIOTO MaTepHaja C HOMOILBIO PACTBOPUTEISL.

2. lleHHBIM KOMITOHEHTOM Ha3bIBACTCS:

1. CxomeHue NoJe3HBIX UCKOMAEMBIX B 3eMHOI KOpe.

2. DIeMEHT WU MPUPOTHBIN MUHEpAI, C IETBIO0 TIOTYIeHUSI KOTOPOTO TOOBIBAETCS TIOJIE3HOE
HCKOIIaEMOE.

3. IlpupomHoe XMMHUYECKOE COESAMHEHHUE, 00pa3yromieecs Mpu pa3IHIHbIX
(U3UKO-XMMUYECKHUX MpOlIeccax, MPOTEKAIOUINX B IITyOUHAX U HA MOBEPXHOCTH 3EMIIH.

4. DneMeHTHI WU MPUPOIHBIC MHHEPAIBI, KOTOPHIC YXY/IIAI0T KAYeCTBO KOHIICHTPATOB.
O dexkTuBHOCTH OOOTANIEHHS XapaKTEPUBYET...

MOJIHOTY OT/EJIEHUSI MEJIKOTO MaTepHala OT KPYyIHOTO.

U3BJICUEHHE IPAaHMYHOTO Kjacca KPYIMHOCTH B CIIMB WM B TIECKH.

JIOJTFO IIEHHOTO KOMITOHEHTA, TEePENIeINIero B KOHIIEHTPAT M3 HCXOIHOH PY/IBL.
CTETeHb MPUOIIKEHHS peabHOTo Ipoliecca 000TalleHus K U1ealbHOMY.
BoaHo-1mamoBas cxema oKa3bIBaeT:

. Ilytu cienoBaHus OJE3HOTO MCKOMAEMOTO M MTPOAYKTOB OOOTAIEHHUS C YCIOBHBIM
N300paKCHUEM armaparoB.

2. IlepeueHb U MOCIEIOBATEIBHOCTD TEXHOJIOTHUECKUX MPOIIECCOB U ONEPALIUHU, KOTOPHIM
HOJBEPraeTcs MoJIe3HOE HCKOIIaeMOe.
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3. KonuuecTBeHHbIE MMOKa3aTeNN 000TACHUS IS KQKI0W Olepaluy 1 MPOAYKTOB.
4. KonndecTBO BOMBI, 700ABIEMOE B OTAEIbHBIC ONIEPALIUH U IPOILYKTHI.
5. Kakas u3 nepeuuciieHHbIX onepannii He OTHOCUTCS K MOATOTOBUTEIbHBIM IIPOLIECCaM
oOoramieHus?
1. poGnenwue.
2. TI'poxouenwme.
3.  VYcpennenue.
4. O4HCTKa CTOYHBIX BO/I.
6. Uro noka3bIBaeT TOUYKA MEPECEUCHUsI CYMMapPHOM XapaKTEPUCTHKH «I10 ILTIOCY» C OChIO
abcuucc?
1. Pa3mep MakcuManbHOro KycKa B Ipooe.
2. Pa3mep MUHUMAIILHOTO KycKa B mpobe.
3. CpennemenuaHHbII pa3mep.
4. Cpeanuit TMameTp Kycka.
7. JlocTOMHCTBOM IITAaMIIOBAaHHBIX (JMCTOBBIX) PELIET SIBJISETCS:
1. IlpomomxurenbHbIN CPOK CIIYKObI U ITOCTOSIHHBIN pa3Mep OTBEPCTUH.
2. Bombluas miomanb «KUBOTO CEUESHUS.
3. Manas mionanas «KMBOTO CEYCHHUS.
4.  BeICcTpBIi H3HOC, Pa3phbIB U CMELICHHE IPOBOJIOYEK.
8. ®opmyna st pacyeta 3pHEKTUBHOCTH TPOXOUCHUS:
1. E=gi— 7y«
c_ 7(B-a)
2B, -a)
_ ;
E = (ﬂ — a)(a — )
3 a(100-a ) -0).
E= —Q”O‘)" 10*
4. Qo *
9. UYewm omnpenensiercs rIaBHBIM 00pa30M KOHEUHasi KPYIMHOCTb APOOIEHOT0 MpoayKTa?
1. Pa3mepoM BKpaIjIeHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.
2. Kpemnoctbio pynsbl.
3. MaccoBoii 10J1e# [IEHHOTO KOMIIOHEHTA B py/Ie.
4. KpynHOCTBIO HCXOJHOM PY/IbL.
10. Kaxum 06pa3oM mpoMCXOTUT MpoIece APOOIICHUST B KOHYCHBIX IPOOHITKaxX?
1. 3a cyer AMHaMUYECKOTO BO3JACHCTBUS POTOPA.
2. 3acuer pa3gaBIMBaHHS MEXTY ABYMS TUTUTAMH.
3. 3acuer 9KCLUEHTPUYHOTO IBMKEHUSI BHYTPEHHETO KOHYCA.
4. 3a cuer 3aXBaTbIBaHUS 3yObsIMHU U pacKalbIBaHUS 10 TPeOyeMOil KpyITHOCTH.
11. TlonsTHe o rUAPaBIMYECKON KIacCU(UKAIIUH.
1. TIlpouecc pa3aeneHus cMeCH MUHEpPAIbHBIX 3€pPEH Ha KJIacChl KPYITHOCTH IO CKOPOCTSAM
OCaXJEHUs B BOJHOM CpeE.
2. Tlpomecc pa3aeneHuss CMECH MUHEPATBHBIX 3€pEH Ha KIJIAcChl KPYITHOCTH TI0 CKOPOCTSIM
OCaXJEHUsS B BO3AYLIHOU Cpele.
3. Tlpomecc pa3aeneHusi CMECH MUHEPAITBHBIX 3€PEH Ha KIIACChl KPYITHOCTH TIPY TIOMOIITH
IIPOCEUBAIOLINX TOBEPXHOCTEN.
4. Ilpouecc pa3neneHus: cMeCH MUHEPAJIBLHBIX 3€pPEH 110 TNIOTHOCTH B BOJIHOM cpejie,
MyJbCUPYIOLIEH OTHOCUTENBHO PA3AEIIEMON CMECH B BEPTUKAIILHOM HallpaBICHUH.
12. Tlporecc pa3aeneHus 4acTHUIl B TSHKEIBIX Cpeax (CyCIeH3HUsX ) MPOUCXOIUT:
1. [Ilo niIOTHOCTH YaCTHII.
2. Ilo ckopoCTSIM NajieHHs 4acTHIl B CPeLeE.



ITo xpynHOCTH YacTHLI.
ITo ¢popme yacTwuir.

['maBHBIM TOCTOMHCTBOM (DIOTAIIMOHHOTO METOJ1a 00OTaIeHUS SBISETCS:

1. Hwuskuii pacxoJ1 2JIEKTPOIHEPTHUH.

2. IIpocroTa mpoU3BOJCTBEHHOTO KOMILIEKCA.

3. OrtHocuTenbHAas JEUIeBU3HA MOTy4EHUSI KOHIICHTPATOB.

4. YHUBEpPCAIbHOCTH, BO3MOKHOCTh Pa3/ICICHUS JIFOOBIX MUHEPATHHBIX KOMILJICKCOB.

14. B xakux moJisix MpOMCXOJIUT MarHuTHas cernapamus?

1. B anekTpuueckux mnosix.

2. B HeoIHOPOAHBIX MAarHUTHBIX MOJIAX.

3. B ogHOPOIHBIX MAarHUTHBIX TOJISX.

4. B 31eKTpOMarHUTHBIX MOJISX.

15. ObnacTs npuMEHEHUS JIEKTPUUECKOM Cernaparuu:

1. OoboraieHue py1 4epHbIX METAIIJIOB.

2. OO0oraimeHne TeXHOJIOTHIECKOTO ChIPhs ¢ HU3KOW MaCCOBOM JIOJICH IIEHHBIX
KOMITOHEHTOB.

3. JloBOJKa HEKOHIUIIMOHHBIX KOHIIEHTPATOB Pyl PEAKUX METAIIOB, KEPAMUYCCKOTO CBHIPHS,

CJIIFO4, aJIMa30B.

4.

OO6orainieHue BceX TUIIOB MUHEPAIIBHOTO ChIPbSI.

Bapuanm Ne 3.
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1.

Kaxkoe u3 nmepednciieHHbIX MOJIE3HBIX HCKOMAEMbIX HE TI0JIBEpraeTcsi 000TraIieHno?
Hedrs.

JKene3ucrbie KBAPLUTHI.

boxcuTtsl.

AnMasbl.

XBocTaMH Ha3bIBACTCA:

IIpoaykT, B KOTOPOM MaccoBas J0Jisl UEHHOIO KOMIIOHEHTA BBILIE, YEM B UCXOLHOM pyae,

HO HIKE yeM TpeOyemas B KOHLIEHTpATe.

2.

HpOIIYKT, B KOTOPOM MacCCOBas N0JId HEHHOTO KOMIIOHCHTA 3HAYUTCIIBHO BBIIIC, UYEM B

HCXOIHOM pyae.

3.

HpOIIYKT, B KOTOpBIfI BBIACTIACTCSA OoJIbIIIast YacTh BMeNIaoIIei opoabl U

HC3HAaYUTCIIbHAaA 4aCTh IICHHOI'O KOMIIOHCHTA.

PP ODNME WA

2.

cpere.
3.

[TpoaykT, mocTynarouuii B 1r00yr0 oneparuio 000raieHus U B II00YI0 MallluHy.
Kaxoit u3 nepedncieHHbIX MPOIECCOB HE OTHOCUTCS K COOCTBEHHO 000OTaTUTEIbHBIM?
MarnutHas cenaparusi.

DnexTpuuecKas cenaparmsi.

Panuomerpudeckas cenapanus.

Arnomeparnus.

CHUTOBBIM aHAJTM30M Ha3bIBACTCS:

N3mepenne KpyImHBIX KyCKOB IO TPEM B3aUMHO TIEPIICHIUKYISIPHBIM HAIPABJICHHSIM.
Paznenenne mareprana o CKOpOCTH MaJCHUS YaCTULL PA3JIMYHON KPYITHOCTH B BOAHOM

I/ISMepeHI/IC qacTul 1o MUKPOCKOIIOM U KJ'IaCCI/I(I)I/IKaI_II/IH HX Ha I'pyIiIibl B Y3KUX

TpaHULaX OMMPEACICHHBIX Pa3MECpPOB.

4.

Pacces HpO6LI MaTepurajia Ha HCCKOJIBKHUX CUTAX C PaA3JIMUYHBIMU CTAHAAPTHBIMU

pa3MepamMu OTBEPCTH 3a]aHHOTO MOJIYJISL.

5.
1.
2.
3.

Kakoro Ha3HaueHue onepanuy KOHTPOJIBHOIO TPOXOUYEHHUS B CXEMaxX PyIONOArOTOBKU?
JU1 KOHTPOJIsI KPYITHOCTU APOOJIEHOTO MPOAYKTA.

J71s mosrydeHust TOBApHOTO IIPOYKTA 3aJaHHON KPYITHOCTH.

Jlnd pasnenenus MaTeprana Ha HECKOJIBKO KJIACCOB KPYITHOCTH I€pe]] KOHIIEHTpalyuen Ha

CTOJIax.



4. Jlng oTaeneHus TOTOBOTO MO KPYITHOCTH NMPOIYKTa OT UCXOAHOIO MaTepuana,
MOCTYIAIOIIETO Ha IpobJIeHNe.
6. Kax BiuseT yroy HaKJIOHa MPOCEHBAOIIECH MOBEPXHOCTH IPOXOTA HA €r0
IPOU3BOUTENBLHOCTh U 3PPEKTUBHOCTb IPOXOUEHHS?
1. He Buuser.
2. Yewm 6osble yrosl HaKJIOHa, TEM BbIILIE IPOU3BOJUTEIBHOCT IPOX0Ta U 3(P(HEKTUBHOCTH
FPOXOYEHHUS.
3. Uewm OoJbllie yroi HakJIOHA, TEM BbIIIE IPOU3BOIUTENLHOCTh TPOX0OTA U HIKE
3¢ (HEKTUBHOCTH TPOXOUYCHHUSI.
4. Yem Oobllie yroi HaKJIOHA, TEM MEHbIIE IPOU3BOIUTEILHOCTh TPOX0OTA U OOJIbLIE
3¢ (HEKTUBHOCTH TPOXOUYECHHUSI.
7. Kaxkoe npoOieHue Ha3bIBaeTCsA MEJIKUM?
Ot 1500-500 o 350-100 mm.
Ot 350-100 mo 100-40 mm.
Ot 100-40 mo 30-10 mm.
Ot 30-10 mo 3 MM.
Crioco6 pa3rpy3Ku U3MEIbUEHHOTO MPOIYKTa U3 CTEP’KHEBOW MEITbHUIIBL:
CBOOOAHBIM CIIMBOM UY€pe3 pa3rpy30uHyto Hangy.
JInprépaMu NpUHYAUTEIBHO YIAISETCS U3 MEITbHULIBL.
Yepes HapyKHOE LUIMHIPUIECKOE CUTO.
Uepes pemieTky ¢ measiMi KITHHOOOpa3HOi pOpMEI.
Kakoii 13 nepeyrcieHHbIX anmnapaToB OTHOCUTCS K HEHTPOOESKHBIM KiaccupukaTopam?
CrmpanbHbIH K1accuukarop.
Peeunsrii kaccudukatop.
[MupamunanpHBIi KIaccuuraTop.
I'uaponuKIioH.
@noTalMOHHOE 000TaleHue OCHOBAHO:
Ha paznuuuu B cMauyBa€MOCTH MUHEPAJIOB.
Ha paznuuuu B mIIOTHOCTSIX MUHEPAJIOB.
Ha paznuuuu B IBETE MUHEPAJIOB.
Ha pasnuuum MuHepanoB B CHOCOOHOCTH OTpa)kaTh, IPOMYCKATh, IPETOMIISATh CBET.
Ha3nauenue peareHToB - coOuparesneil Bo ¢uoTanuu:
s ruapodoOuzanuy NOBEpXHOCTH YaCTHULL.
Jnis ruapoduIn3any MOBEpXHOCTH YaCTHII.
Jns n3menenus pH ¢uioTaninoHHON MyJIbIIBI.
Jl1 n3MEHEHNsI HIOHHOT'O COCTaBa ITYJIbIIBL.
Kakoli u3 nepeuncieHHbIX annapaToB He SBJISIETCS TPaBUTAUOHHBIM?
BunToBOII cenapaTop.
TsxemocpeqHbIN KOHYCHBIN cemaparop.
DNEeKTPOCTaTUYECKUM cernaparop.
4. TIaeBMaTUUYECKH cemaparTop.
13. OrnuuuTenbHON 0COOEHHOCTBIO CenapaTopoB JAJIs 00OTaleHNs ClIa0OMarHuTHBIX Py
ABIISIETCS:
1. Hanuyue BaHHBIL.
2. Hanwnuue GapabaHa U3 HEMarHUTHOTO MaTepHaa.
3. Hanuuue MarHUTHOM CUCTEMBI U3 MMOCTOSTHHBIX MarHUTOB.
4. Hanuuue paGoueit 30HbI MaJIOH AJTUHHBI U BBICOTHI C BBICOKOM HANPSKEHHOCTHIO MOJIS.
14. HeoOXxoauMbIM yCIOBHEM pa3JIelIeHUs] MUHEPAJIOB IIPU AJIEKTPUYECKOH cerapaluu
ABIISIETCS:
1. IlpumeHeHue peareHTOB.
2. Co3panue cpelpl pa3ieneHus IPOMEXYTOUYHON INIOTHOCTH MEXKIY MNIOTHOCTAMU
pa3aessseMbIX MUHEPAJIOB.
3. Co3aaHue HEOTHOPOHOIO MArHUTHOT'O MOJIS.

PONMNPORMLONEOORMWNE
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4. 3apsaka 9acTHIl TEM WA UHBIM CITIOCOOOM.

15. Ilenpto 060TaTUTETHHBIX MPOIIECCOB SIBIISETCS:

1. Brigenenue MeTaisioB U3 XUMUYECKUX COCAMHEHUHN U OTJEICHIE HEMETAINTUYECKUX
KOMITOHEHTOB.

2. OumcTKa METaNIOB OT HEXKENATEIbHBIX TPHUMECEH.

3. Ornenenue NOJE3HBIX MUHEPAJIOB OT BMEILAIOIIEH OPOJIbI U BPEAHBIX TpUMEcel U
pazzieJieHue KOMIIOHEHTOB Ha PsiJi IPOAYKTOB, PUTOIHBIX ISl 1ajdbHENIeH nepepaboTKu.

4. U3BneueHue OTAEIBHBIX COCTABISIOUINX TBEPAOIO MOJE3HOTO HCKOMAEMOT'0 C IIOMOIIBIO
pPacTBOPUTEIIA.

Koumponvnas paboma Nol

Hanucarp Ha3BaHUe MPOYKTOB 00OTaIllEHUs U 1aTh UM OIpEAeTICHUS.

Hamnucars ocHOBHBIE TTOKA3aTeNU MPOYKTOB oboramienus. Jlate onpeneneHus U HalucaTh
(bopMyIIBI ISl UX OTIPEACTICHUSI.

Koumponvnas paboma Ne2

I[To nmpeacTaBneHHBIM JAaHHBIM OCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTPENIETUTh: MaKCUMAJIBHBIM pa3Mep Marepuaia B Ipode, CpeHuid pa3Mep, npeodiaianue
YaCTHUII, YaCTHBIM BBIXOJ] KJIACCOB.

Koumponvnasa paboma Ne3

[TpuBectu 3cku3 000PYIOBaHMS HAa BEIOOD ISl TPOXOUYEHUS, IPOOJICHUS WM U3MENTbYCHHUS.
Hanucars npunimn pabotsl 000py10BaHuUs, JOCTOMHCTBA U HETOCTATKH.

Konmponvnas paboma No4

[IpuBectu 3cku3 000pyIOBAHUSA ISl TPABUTAIIMOHHOTO U MarHUTHOTO O0OTAIEHHUS MOJIE3HBIX
uckonaembIx. HamucaTs npuHIun paboTel 000py0BaHUs, JOCTOMHCTBA U HEJOCTATKU.

Hamnucars 1 nmpeacTaBuTh CXeMaTUYHO MEXaHU3M JICUCTBUS (DIIOTAIIMOHHBIX PEareHTOB.

Konumponvnasa paboma Ne5

Knaccudukanus oneparuit o0e3BoxkuBanusi. X HazHaueHus1, JOCTOMHCTBA U HEJOCTATKU
onepauui.

Koumponvnasa paboma Ne6

[TpuBecTH NPUHIMIHATBEHYIO CXEMY 000TallleH!s MAarHETUTOBOU PY/IbI.

IlpumepHnulit nepeuenv mem u 3a0anull 011 NOO20MOBKU K IK3AMEHY:
Kakwue cBoiicTBa MIUHEPAIOB UCIIONIB3YIOTCS MIPH PA3IMYHBIX METOaX 0OorameHus?
Koraa Heo0xo1MMo mpuMeHSITh MEXaHUYeCKoe o0oraiieHue?
W3 kakux omneparuii COCTOSIT MPOIEeCChl 0OorameHus?
Kaxkue nporiecchbl mepepaboTKu MUHEPATILHOTO CHIPhS Ha3bIBAIOTCS TTOJATOTOBUTEIILHBIMU?
Kakwue npouecchl nepepaboTKi MUHEPAILHOTO ChIPhsI HA3BIBAIOTCSI OCHOBHBIMU?
Kaxkue mpoiieccol nepepadoTKu MUHEPATBLHOTO CHIPhs Ha3bIBAIOTCS BCTIOMOTaTeIbHBIMU?
Kakue nmpoIyKThl Oy4aroT B pe3yabTaTe o0oramieHus?
Yewm omnpezensieTcst mpeaeabHO BO3MOKHAST MACCOBast J0JIs IEHHOT'O0 KOMITOHEHTA B
KOHIIeHTpaTe?

9. IIpuBenuTe KAYSCTBCHHYIO CXeMY OOOTAIICHHS U CXEMY IICITH aIlllapaToB.

10. Yewm ompenensieTcst KpYMHOCTb, 0 KOTOPOI MOJIE3HOE HCKOTIaeMoe APOOUTCH,
H3MeNbYaeTcs nepes odorameHueM?

11. Tlouemy mpumeHsieTcs cTaauanbHoe apodienre? UTo Ha3bIBAETCsl OTKPBITHIM U
3aMKHYTBIM [IUKJIOM JPOOTICHUS?

12. Kakwue anmaparbl HCTIONB3YIOTCS JUIS IPOOJICHUS U U3MEIbUCHUS PYABI?

13. B 4em coCTOUT Ha3HAYEHHUE OIepaIliii rpOX0oUYeHUs, Kiraccupukammmn?

14. Kakwue anmapatrbl HCTIONB3YIOTCS JUIS ONIEpAlliii TPOXOYEHUS U KIacCuPUKaIuu?

15. Kaxkue 3aKkOHOMEPHOCTH JIEKAT B OCHOBE TPABUTAIIMOHHOTO MpoIiecca 00oTameHus?
Knaccudukanus rpaBUTAIIMOHHBIX MTPOIIECCOB.

16. Yro HaswiBaeTcs mporeccoMm orcanku? OTcaouHbIe MAITUHEI.

17. Kaxkue cuiibl JeHCTBYIOT HA MUHEpAIbHbIE YACTHIIBI HA TOBEPXHOCTU KOHIIEHTPALIMOHHOTO
crosa?
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18. Kakwue mone3Hsie HCKOMaeMble 000TalaTcs Ha KOHIICHTPAMOHHBIX CToNaxX?
OO6oraiieHre Ha BUHTOBBIX CEMapaTopax U KOHIEHTPALMOHHBIX CTOJIAX.

19. Yro Takoe TspKenas cpefa U KaKue THITHI TSDKEJIBIX CPEeJl BCTPEYAIOTCS B MIPAKTUKE
oOorammenusa?

20. B gewm 3akirogaeTcs CyIIHOCTb MPOIIecca pa3ieiCHHs B TSDKEIBIX cpeaax”?

21. Kakwue cymecTByIOT OCHOBHBIE TUIIBI alllIapaTOB IS pa3/IeJIeHHs B TSHDKEIIBIX CYCIIeH3UsIX?
OnummuTre TPUHIUI UX PabOTHI.

22. Knaccudukarus GhaoTalMOHHBIX MPOIECCOB. B uem 3akitodaercs nporecc Gpiaotamnuu?

23. Yo Ha3bIBAaeTCA KPaeBbIM YIJIOM CMauuBaHU?

24. KakoBo Ha3HadeHHE (PIIOTAIMOHHBIX PEAreHTOB, UX KiacCUpUKaIus?

25. B gem npeumymiecTBo (hroTanmoHHOT0 MeTo/1a 000TaCHS IePE OCTATLHBIMHE?

26. Uto Ha3wIBaeTCs mpsiMoil U 00paTHOH (iiotanmeit? Kakue oneparuu doranun
HA3BIBAIOTCSI OCHOBHBIMH, TIEPEUYNUCTHBIMU, KOHTPOJIbHBIMH?

27. Kak BBIIENAIOTCS IEHHbIE KOMIIOHEHTHI IPU CEJIEKTUBHON U KOJIJIEKTUBHO-CETIEKTUBHOM
cxemax Quiorauuu?

28. Knaccudukarus ¢haoTaiiMOHHBIX MalvH. BecmomoraTtensHoe (uioTanmoHHoe
00opyI0BaHue.

29. MarauTtHoe I0JIe U €ro cBoiicTBa. MarHuTHasi BOCIPUUMYHBOCTb.

30. Kak pa3nu4aroT MHHEpaJbl IO MarHUTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTces
MarHUTHBIE MOJIS TSl UX oOoraiieHus?

31. OTKpBITHIE B 3aMKHYTHIC MATHUTHBIC CUCTEMBI. MarHUTHBIC TIOJISI CETapaToOpOB.

32. Kakwue cymiecTBYIOT THUIIbI MATHUTHBIX CENapaToOpOB?

33. MarauTHBIE cernapaTopsl A 000TalCHIS CHIIbHOMArHUTHBIX PY/I.

34. MarauTtHbIe cenapaTtopbl s o0oramieHusi craboOMarHUTHBIX PYA.

35. HazoBure MeTObI U anmapaThl 00€3BOKUBAHUS IPOAYKTOB OOOTAIICHUS.

[lenpto mabopaTopHbIX pabOT 1O JAaHHOW JUCHHUIUIMHE SBJISETCS  MPAKTHYECKOE
03Ha-KOMJIEHHE CTYIEHTOB C PAa3IUYHBIMU IPOLIECCAMHM M METOJaMH O0OOTallleHUs MOJIE3HBIX
HCKOITaeMBbIX, a TAK)KE TIOTyYEeHHE HABBIKOB IO BBITIOJHEHUIO Pa3IMYHBIX ONBITOB. B wacTHOCTH,
CTYAEHT JI0JKEH YMETh MPaBUJIbHO 000CHOBATh MPUMEHEHHUE MPOLecca WM METO0/1a 000raleHus
JUIS 33JIaHHOTO THIIA PYJbI, PACCUUTATh OCHOBHBIE TOKa3aTelH OOOTAIIEeHHs W TPEIICTaBHUThH
UHIUBUAYaIbHBIA OTYeT. Bce modydeHHble SKclepUMEHTalbHbIE JaHHbIE HEOOXO0JUMO
NIPOAHAJIM3UPOBATh, IMPOBEPHUTH BHIIIOJHEHA JIM OCHOBHAs MeENb paboThl, CHOPMYITHPOBATH
BbIBOABI. EcaM mosyueHbl HU3KHE TEXHOJOTHMYECKHE TIOKa3aTenu oOoraiieHus, ykKaszaThb
BO3MOYKHBIE TIPUYMHBI U ITYTH TIOBBIIICHUS TOKA3aTeNeH.

[Tpu BeIMONIHEHNH PAOOT CTPOro COOIIOIATH MTPaBUiIa TEXHUKHU O€30MaCHOCTH U MH-CTPYKIUH
1o paboTe ¢ anmapaTypomu.

[Tepeuens nabopaTopHBIX paboT:

N3yueHne paboThI MEKOBOH TPOOHIIKH M TPOU3BOJICTBO CUTOBOTO aHAITN3a

N3yuenne paboThl THPAIIMOHHOTIO TPOX0Ta U orpesesieHne 3 (HEeKTUBHOCTH IPOXOUEHUS
W3yueHne mporecca n3MeNbYeHUs Pyl B IAPOBOM MEIBHHUIIE

OborarieHue xene3HbIX Pyl Ha MAarHUTHOM CeTraparope

OborarnieHre MOMMMETAIUTHYECKUX PYJI IO CXeMe MPSIMON CENIEKTUBHON (IIOTaluu
Ob6orarieHre Moje3HbIX UCKOMAEMbIX Ha KOHIIEHTPAILIHOHHOM CTOJIE.
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puioxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramum.:

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
€CYPCHOTI0 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 MacCOBYIO J10JII0 MEJIU B KOHLIEHTPATE, COCTOSALIEM U3 MMPUTA U MUHEPAJIOB, YKa3aHHBIX B Tabuue (10
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 TEXHOJIOTMYECKHUX MOKa3aTesiell opOPMUTH B BUI€ CTAHAAPTHON TaOIHUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

OnpenenuTb MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSILEM U3 MUPUTA M MUHEPAIOB, YKa3aHHBIX B TaOIUIIE
(Mo 3aanuIo)

Pewiump 3a0auy:

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

1. Kakue npotieccsl nepepaboTKi MUHEPAIBLHOTO ChIPbs HA3bIBAIOTCS OATOTOBUTEILHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporieccsl nepepaboTKi MUHEPAIbHOT'O ChIpbsl HAa3bIBAIOTCSl BCIIOMOTaTeIbHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
WHJUKATOpa .
KOMITETEHIIUH
4. CyurHocTsb, TaBHbIE 0COOEHHOCTH U Ki1accu(UKalys 000raTUTEIbHBIX MPOIIECCOB.
5. OcHOBHBIE (paKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TalCHHS.
6. Kakre mpoayKThl OJMy4daroT B pe3yJIbTaTe 000TaIeHus?
7. Yem onpezenseTcs NpeaeabHO BO3MOXKHAsT MACCOBast JI0JIs IGHHOI0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnageer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
MPAKTUYECKOU 1. Kakue cBoiCcTBa MUHEPAIOB UCIOJIB3YIOTCS IPH PA3IMYHBIX METOaX 00OTaIeHUSs?
JTUArHOCTHKU 2. Korna Heo0Xxo1uMo MPUMEHITh MEXaHn4ecKoe odorarienue?
MHHEpAJOB pyx, | 3. VI3 xakux omepanuii COCTOSAT MPOLECCH 00OoTameHus ?
TOPHBIX nopon, | 4. Kakue mporeccsl nepepadoTKiu MUHEPATBLHOTO ChIPbs HAa3bIBAIOTCS MOATOTOBUTEIBHBIMU?
knaccupukanued  u | 5. Kakue nporeccel mepepaboTKu MUHEPATBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
XapaKTePUCTUKOM 6. Kakue npouecchl nepepaboTKi MUHEPAILHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
TJIABHBIX 7. Kakuie mpoIyKThI IOJy4YaloT B Pe3yJIbTaTe 00OTaIeHUs?
nopoaooOpazyromux | 8. Uem onpenensercs nmpeneabHO BOZMOXKHASI MacCOBast 10JIsI LIGHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
u pyasbIxX | 9. [IpuBeauTe KaueCTBEHHYIO CXEMY 00OTrallleHusl U CXEMY LIENH annaparos.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcss KPYMHOCTb, 10 KOTOPOH MOJIE3HOE UCKOTaeMoe APOOUTCS, U3MEIbUaeTCs epe
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
NOJIEBBIX JAaHHBIX U | IlIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MEPBUYHYIO CocTaBuTh cxXeMy Juist 00OTaIieHus pyabl
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,

- U3BJICYCHHE JKeJIe3a B XBOCTHI I YCJIIOBHM, YKa3aHHBIX B Ta0J.

PesynbTarhl pacyera TEXHOJIOTHYECKHX TTOKa3aTesnei opOopMUTH B BUI€ CTAaHAAPTHON TaOIHUIIBL.




0) Ilopsanoxk mnpoBedeHHs] NPOMEXKYTOYHON AaTTeCTAllMM, IOKAa3aTeJM W KPHUTEPHH
OLlCHUBAHHA:

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/laHus, BBIBISIONIME CTENEHb CHOPMHPOBAHHOCTH yMEHUH H
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

DK3aMeH 10 JAHHOW JIUCIMIUIMHE IMPOBOAUTCS B YCTHOH (opMe MO SK3aMEHAIIMOHHBIM
OuneraM, KaXAblil U3 KOTOPBIX BKIIHOYAaeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MPOBOAMUTCSA IO OMIIETaM, OXBaThIBAIOUIMM BeCh NpoiJeHHbI Marepuan. Ilo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO IpOOJieMy, BBIPAa3UTh CBOE OTHOIIEHHWE K HEH, MPUMEHUTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c¢(OpMHUPOBAHHOCTH KOMIIETEHIIHM, T.€. CTYJIEHT, IPEJICTABIISIET BCECTOPOHHEE, CUCTEMATHUECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEepaTypoil, pEKOMEHI0BaHHOU mporpammoii. Kak mpaBuio, orieHKka «OTIHMYHOY BBICTABISIETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI 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 MpEACTaBIsSET I[IOJIHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIIUI OCHOBHYIO JIMTEPATYpy, PEKOMEHI0BaHHYIO0 B mporpamme. Kak mpasuio,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHUCTEMATHUYECKUI XapakTep 3HAaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
JanpHeimel yueoHoi paboTsl M poecCHOHATBHON 1eATeIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYAEHT, MPEJCTaBIsieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM Ui JajibHEWIIed yd4eObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE Ha HK3aMEHE M IPU BHINOJHEHUHM SK3aMEHAlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
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.



