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Pabouas nporpamma cocrasiena ua ochose GI'OC BO - cnenwanuter 10
cnenmaanioctn 21.05.04 Toproe seno (npuka3s Munodpnayku Pocenn ot 12.08.2020 r. Ne 987)

PaGouas mporpamma pacemotpena i o100peHa Ha 3acejianuu Kadenper  [eosorun,
MapKIIeiiepekoro aeia 1 000rateH s mojae3HbIX HCKONaeMbIX
27.02.2025, nporokoi Ne 4 z
3as. Kadeapoi W.A. T'puunn

PaBouas nporpamma onodpena meroauyeckoii komuceneir UI'JuT
07.02.2025 r. nporoxoi Ne 4 .

ITpencenarein 2 H.A. [lprranes
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Jonent kade pel kageapst 'MJTnOITH, kana. Texu. Hayk
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Penensent:

peayuii cneiamct OO0 «VY panxumeepsucy I'M/luOITH I'M 1 OIH,

KanJ1. TCXH. HAYK
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JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u ogoopeHa s peanm3aiuu B 2026 - 2027
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eororum, MapKIieaepcKoro neina u 000rameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'putiiun

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eonorum, MapKIeiaepcKoro aeia u 000orameHus

[Iporokonm ot 20 . Ne
3aB. kadenpoii N.A. I'pumux

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ eooruu, MapKIIeHIepCKOro J1ena U 000TraiieHus

[Iporokon ot 20 . Ne

3aB. kadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM ToJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOro 1ena U 000raiieHus

[Iporokonm ot 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM o1y Ha 3acefanuu kadeapsl ['eonoruu, MapKIIeHAEpCKOro aena u 000TaieHus

[Iporokom ot 20 . Ne

3aB. xadenpoit I/I.A.?pmmxm

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2031 - 2032
yueOHOM o1y Ha 3acefanuu kadenpsl ['eonoruu, MapKieiiiepckoro aeiaa u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii I/I.A.?pmmxm

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4eOHOM TOJly Ha 3aceanuu Kadeapsl ['eonoruu, MapKIIenaepceKoro aena u 00orameHus

IIporokom ot 20 . Ne
3aB. kadeapoii N.A. I'puiun




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHUs! TUCHUIUIMHBI «OOoraiieHrne IMOJe3HbIX HCKOMAeMbIX» SBISIOTCA
pa3BUTHE Yy CTYACHTOB JINYHOCTHBIX KadyecTB, a Takke (opMUpOBaHUE MPOPECCHOHATBHBIX
KoMIieTeHIui B cooTBeTcTBUU ¢ TpeboBanusMu OI'OC BO no cnienmanbroctr 21.05.04 I'opHoe
Jelio.

2 MecTo quCHUILIMHBI (MOYJIsI) B CTPYKTYpe 00pa30BaTe/bHOM MPOrpaMMbl

Jucnunnmuna OGoraiieHue MOJIE3HBIX HCKOMAEMbIX BXOAMT B 00S3aTENbHYIO 4YacThb
y4eOHOro 1miaHa 00pa3oBaTeIbHONU MPOrPaMMBI.

Jns  wu3ydyeHWs  AMCUMIUIMHBI ~ HEOOXOIuUMBI  3HaHUS  (YMEHHUS,  BIaJeHUs),
c(hOpMHUPOBAHHEIE B PE3YJIbTATE U3YUCHUS TUCIUIUINH/ TIPAKTHK:

I'eonorus

Matemaruueckasi 00paboTka pe3yabTaTOB U3MEpPEHUN

["opHONPOMBIIIIEHHAS TEOIOTHS

3uanus (yMeHUs, BIaJICHUS), IONyYeHHBIC IPU U3YUYCHUU JAHHON TUCHUILUIMHBI OyIyT
HEOOXOIUMBI JUISl U3YUESHHS] TUCIUTUINH/TIPAKTUK:

Mapkuieiiepckue padoThl TIPH OTKPBITOH pPa3pabOTKE MECTOPOXKICHHUN ITOIE3HBIX
HCKOIIaeMbIX

Mapkuelinepckue padoThl Mpu pa3padOTKE POCCHITHBIX MECTOPOKIACHHUI

3 Komnerenuuu o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHUS

AUCUMILUTUHBI (MOYJIs1) M IIAHUPYeMble Pe3yJIbTaThl 00y4YeHus

B pesynprare OCBOGHMS JAUCLUIUIUHBI  (MOJIYJIS) «Ob6oraieHye IMOJIE3HbIX
HCKOIIaeMBbIX» 00yYaroIuics 10JKeH 001aaTh CIeAYOIMMU KOMIIETCHIIUAMU:

KO)I HHIUKaTopa I/IHI[I/IKaTop JOCTHXKCHUS KOMIICTCHIIN

OIIK-4 CnocobeH ¢ ecTeCTBEHHOHAayYHBIX MO3MLMH OLIEHUBATh CTPOEHHE, XUMMUYECKHH U
MUHEpAJIbHBIA COCTaB 3eMHON KOpBI, MOP(HOJIOTHUECKHUE OCOOEHHOCTH U N€HETUYECKHE THIIBI
MECTOPOXKJICHUN TBEP/BIX MOJIE3HBIX MCKOMAEMbIX MPH PELICHUM 3ajad MO0 PAlMOHATIBHOMY U
KOMILIEKCHOMY OCBOEHHIO T'€0pECYPCHOr0 MOTEHIMAIA HEJP

OIIK-4.1 IIpuMeHsseT XUMUYECKUNM U MUHEPAJIbHBIM COCTAaB 3¢MHOM KOPBI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JIMYHBIX KJIACCOB U IJIaBHBIE TUIIBI PyI U TOPHBIX
IIOPOJ JIs PEIICHMS 33124 [10 OCBOCHUIO HEAP

OIIK-4.2 Brageer meToaMu pakTHYECKOW AUArHOCTUKU MUHEPAJIOB Py, TOPHBIX
opo/i, KJlaccuukanuein u XapaKTepUCTUKON IJIaBHBIX
noposoo0pa3yloIuX UM  PYAHBIX MHMHEpANOB, BEAET MEPBUUHYIO
JIOKYMEHTAITMIO MOJIEBBIX JAHHBIX U MEPBUYHYIO 00pabOoTKy 00pa3IioB




4. CTpykTypa, 00b€M U copepkaHue JUCUUILIMHBI (MOTYJISA)

OO6mias TpyA0€MKOCTh AUCIHUILUIMHBI COCTABIISIET 5 3adeTHbIX enunuil 180 akaa. yacoB, B TOM

HHUCJIIC:

— KOHTaKTHas pabora — 12,9 akaz. 4acos:
—aynurtopHas — 10 akaj. 4acos;
— BHeayauTopHas — 2,9 akaJl. 4acoB;

— camocTosTenbHas pabora — 158,4 akaj. 4yacos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;
— MIOJITOTOBKA K dK3aMeHy — 8,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa E z dopma TeKyIero
S B
B aKaJl. yacax o un KOHTPOJISt
Paszen/ Tema 2 (8 axan ) == N P Kox
> 8 © | camocrosiTenpHON |  ycIieBaeMOCTH H
JUCLUATUINHBI N £ © . | xommerennuu
O & paboThI MIPOMEKYTOUHOM
na6. | mpaxr. [ € &
Tlek. 2'g aTTeCTaluu
3aH. 3aH. | O &
1. Beenenue
Wzyuenue
1.1 Conmeprxanue ety
OCHOBHOI1 1
JUCLIUIUINHBI, €€ 3a/1a4H. .
JOTIOJTHUTENHHOM
3HaueHue U poib KonTponbhas OIIK-4.1,
0,1 2 JIUTEPATYPHI 110
o0oraieHus npu pabora OIIK-4.2
JHCIHAIUINHE,
UCIIOJIb30BAHNH PA3IMYHBIX
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAeMBIX N
JICKIIHH.
NsyueHnune
OCHOBHOW 1
1.2 Knaccudukarus OTIOJTHUTEIbHON
IIPOLIECCOB i)ﬂﬁ O%OI‘aH.[eHI/I}I 0,1 4 HHI/ITe aTypEl 110 KontponbHas OlIK-4.1,
p ' patyp pabora OIlK-4.2
MOJIE3HBIX MCKOMAeMBbIX JTUCLIUIUINHE,
KOHCIIEKTa
JeKIUi.
N3ydenne
1.3 Oneparnuu, KB, v .
OCHOBHOI1
cTajuH. OueHKa JIOTIOJTHUTEIHLHOM
3¢ exTuBHOCTH MpoIIECCOB 4 Konrponbnas OIIK-4.1,
0,1 6 JUTEPaTyphl MO
oOorameHus u pabora OIIK-4.2
JTUCLIUTUINHE,
KOMIUIEKCHOCTH
KOHCIICKTa
UCTIOJIb30BaHHUS ChIPhS N
JIEKLH.
N3yuenne
1.4 TIpoayKThI 1 TIOKa3aTENN e
OCHOBHOI1 1
oGorameHn, JIOTIOJTHUATEIHLHOM
MarepuanbHbliii 6amaHc mo Konrponbnas OIIK-4.1,
0,1 8 JUTEPaTyphl MO
TBEPAOMY, METAILTY, BOJIE B pabora OIIK-4.2
THCIHIUIAHE,
TEXHOJIOTHYECKHUX CXeMax
S ———— KOHCIIEKTa
py JIEKITHH.
1.5 Tonstre o Nsyuenue
KOJINYECTBEHHBIX OCHOBHOI1 1
XapaKTepUCTHUKAX 01 84 JIOTIOJTHUTENLHON KonrtponbHas OIlK-4.1,
BEIIECTBEHHOTO COCTaBa ' ' JIUTEPATYPHI 110 pabota OIlK-4.2
MHHEPAIbHOTO CHIPBS U JIHUCIUIUINHE,
MPOAYKTOB 00OTaleHUs KOHCIIEKTa




JICKITUH.

HWroro no pazaeny 0,5 28,4
2. 'paHyIOMETPUYUECKHI COCTaB
Wzyuenne
o OCHOBHOM 1
2.1 I'panynoMeTpuyecKuii P —
COCTaB PyJ U MPOJYKTOB KontponbHas OIIK-4.1,
0,5 2 8 JIUTEPATYPHI 110
o0orameHus, MeToIbl €ro HCLHTLTHHE pabora OIIK-4.2
OIpereeHus KOHCIICKTA ’
JIEKIIHA.
Nzyuenne
. OCHOBHOI 1
2.2 CHUTOBBII aHAIN3. P —
kana knaccuduranum KonTponbhas OIIK-4.1,
’ 8 JTUTEPATYPHI 110
MOJTYJIb IITKAJIBI CLIHTTHIE pabora OIIK-4.2
Kiaccu(pUKaIu KOHCIICKTA ’
JeKIUi.
Nzyuenne
OCHOBHOM 1
2.3 O6paboTKa pe3ynbTaToB [ ———
TPaHyJIOMETPHYECKOTO 8 HTEDATYDBL 110 KoutponbHas OIlK-4.1,
aHaJn3a " TOCTPOCHHE )mcﬂ I/IH}.;'IPI/IHe pabora OIlK-4.2
XapaKTePUCTHK KPYIMHOCTH KOHCIICKTA ’
TEKITUH.
Wroro no pazneny 0,5 2 24
3. [loaroToBUTENBHBIE TIPOIECCH
Nzyuenue
OCHOBHOM 1 3amuTa
OTIOJIHUTEIBHOMN nmabopaTopHOit
3.1 I'poxoucnne. 0,1 0,2 8 HHI/ITe aTypsl 110 E6OTEI OlIK-4.1,
Ha3nauenue npouecca ' ' patyp P OIIK-4.2
JTUCLIUIUINHE, KonTtponbHas
KOHCIIEKTa pabora
JeKIUi.
Nsyuenune
OCHOBHOI 1 3amuTa
3.2 D¢ dhexkTuBHOCTH N .
bd JOTIOJTHUTENBHOM JTa00paTOpHOI
TPOXOYCHHA, 0,1 0,2 8 JINTEPATYPHI 110 a00ThI OIK-4.1,
Kiaccu(pUKaIus u ! ! patyp p OIIK-4.2
JTUCLIUIUINHE, KonTtponbHas
KOHCTPYKLIUH TPOXOTOB KOHCIICKTA pabota
JeKIUi.
NsyueHue
OCHOBHOM 1 3amura
3.3 IpoGnenue. Ha3znauenue JIOTIOJTHUTEILHON nabopatopHOU OIK-4.1
IpoOJIeHus, CTENECHb 0,1 0,2 8 JUTEepaTypsl MO a00ThI .
P patyp P OIK-4.2
IpoOneHust JTUCLUILINHE, KontponbHas '
KOHCIIEKTa pabora
JIEKITHH.
Nzyuenue
OCHOBHOM 1 3amura
3.4 Knaccuduxanus n . .
ucan JIOTIOJTHUTEJILHOU nabopaTtopHOn
KOHCTPYKIUHU APOOUIIOK ISt OIIK-4.1,
0,1 0,2 8 JUTEPaTyphl MO paboThI
KPYITHOT'O, CPEJIHETO U OIIK-4.2
THCIHIUIAHE, KonrponbHas
MEJIKOTO JPOOICHUs COHCIIEKTA pabota
JIEKITHH.
Nzyuenue
. e 3amura
3.5 KpynHocTs, 10 KOTOpOit OCHOBHOM 1 naGoparoproi
HEOOXOJMMO JPOOUTH ChIPHE 01 02 8 JIOTIOJTHUTENILHON 4GOI OIlK-4.1,
nepes; 00oraIeHUEM. ' ' JIUTEPATYPHI 110 KogT oLHAs OIlK-4.2
Cxemsl qpoOieHust JIUCLHILINHE, pa%OTa

KOHCIICKTa




JICKITUH.

Nzyuenue
OCHOBHOM 1 3amura
3.6 3menpuenmue. JIOTIOTHUTEIHHON nabopaTtopHO OIK-4.1
3aKOHOMEPHOCTH ITpoIiecca 0,1 0,2 8 JUTEPATYPHI 110 padoThI OIK 4' 2’
U3MENIbYEHUS JUCLIUIUINHE, Kontponbhas '
KOHCIICKTa pabora
JICKITUI
Nzyuenue
OCHOBHOM U 3amura
3.7 Knaccuduxanus N ! .
JIOTIOJTHUTEIILHOM nmabopaTopHOH
Pa3MOIILHOTO 0,1 0,2 8 JHUTEPaTyphl O a00THI OIIK-4.1,
obopynoBanus. CxeMsl ' ' paryp p OIIK-4.2
JACIUIUTAHE, KonrponbHas
M3METbYCHUS
KOHCIIEKTa pabora
JeKIui
3.8 'mapasnuueckas W3zyyenue
KkiaccuduKanys u ee pojb B OCHOBHO¥ U 3amuTa
TEXHOJIOTHYECKUX CXeMax JIOTIOJTHUTENBHOM nabopaTopHOH
OIIK-4.1,
(abpuk. 3aKOHOMEPHOCTH 0,1 0,2 3 JHUTEPATypPHI IO paboTs OTIK-4.2
CBOOO/THOTO U CTECHEHHOTO JTUCLIUTUINHE, Kontponbnas '
naseHus yactuu. OCHOBHbIC KOHCIIEKTa pabora
IPUHIUIBI KIacCUbHUKALIN JIEKIHH.
Nzydenne
OCHOBHOM U 3amura
3.9 Konctpykuuu N = .
JIOTIOJTHUTENIBHOM nabopaTopHOH
MEXAHITHCCKIX 0,1 0,2 2 JHUTEPATypPHI IO a0O0TBI OIIK-4.1,
Kiaccu(pUKaToOpoB, 00JIaCTh ' ' paryp P OIlK-4.2
JUCLIUTUINHE, KontponbHas
HX TIPUMEHEHUS
KOHCIIEKTa pabora
JIEKIUH.
W3yuenune
OCHOBHOM 1 3amuTa
3.10 Konctpykuuu u JIOTIOJTHUTEIbHON nabopatopHoi OIK-4.1
MIPUHLIUI AeUCTBUS 0,1 0,2 2 JUTEpaTypsl IO pabdoTsl OIIK 4' 2’
TUAPOLUKIIOHOB UCIUIIIINHE, KouTponbnas '
KOHCIIEKTa pabora
JIEKITUH.
HWroro no pazaeny 1 2 63
4. OcHOBHBIE IPOLIECCHI
4.1 I'paBuTanimoHHOE Wzydenne
oboraleHne MmojJe3HbIX OCHOBHOM U 3amuTa
HCKOMIaEeMBbIX. JIOTIOJTHUTENBHOM n1abopaToOpHON OIK-4.1
TeopeTHuecKre OCHOBBI. 0,5 JUTEPATYPHI 110 paboThl OIK 4' 2’
CkopocTb najieHus, JUCIUILINHE, Kontponbnas '
K03 GULIUEHT KOHCIIEKTa pabota
PaBHOIIAIaEMOCTH JIEKIUH.
4.2 Tponeccl
rpaBUTAllUOHHOTO I/I3y‘{CHI/IC
o0oraieHus: MPOMBIBKa, OCHOBHOM 1 3amura
OTcaJIKka, KOHIIEHTpalXs Ha JIOTIOTHUTEIHHON nabopatopHoi OIK-4.1
CTONax, 00OralieHue Ha 0,5 1 JUTEPATYPHI 110 paboThl OIIK 4' 2’
IUTIO3aX U JKeno0ax, JHUCLHUIUTUHE, KoHuTponbHas '
BHUHTOBBIX CerapaTropax, KOHCIIEKTa pabota
oboralieHue B TSDKEIBIX JICKLUH.
CYCIIEH3HUsX
N3ydenne
4.3 CymHocTh poLEeccoB . 3amura
KOHCTym KTI/IBHHS I/IH ’ OCHOBHOM 1 nabo IalllTo HOU
Py JIOTIOJTHUTEILHON patop OIIK-4.1,
TEXHOJIOTMYECKUE Iapa- 0,5 2 paboThI
JUTEPATYPHI 110 OIlK-4.2
METpBI allapaToB U MaIlUH, KonrponbHas
JCIUIUTAHE,
MPAKTHKA UX TPUMEHEHHS pabora

KOHCIICKTa




JICKITUH.

4.4 MarauTHoe syuenue
oéorameﬂne OCHOBHOM 1 3amura
) JIOTIOJTHUTEIbHON nabopaTtopHoOi
TeopeTHuecKre OCHOBBHI. 05 IHTEDATYDBL 1O AGOTLI OIIK-4.1,
MarauTHbIE CBOWCTBA ’ patyp p OIIK-4.2
JUCLIUTUINHE, Kontponbhas
MHHEpaJOB, MarHATHEIE COHCIICKTA aGora
TI0JIs CEeNapaTopoB I p
Nzyuenue
4.5 OGopynosanme Ju1s OCHOBHOM 1 3ammra
MarHUTHOTO OOOTaIleHUS: N .
- JIOTIOJTHUTENILHON nabopaTtopHoOH
cernaparop JuIsi CHIIbHO U OIlK-4.1,
0,5 JUTEPATYpPHI 110 paboThI
cJ1a00MarHUTHBIX PYX; OIIK-4.2
JCIUIUIAHE, KonrponbHas
CyX#e ¥ MOKpbIe MarHUTHBIC COHCIICKTA aGora
Ccernaparopsl f— p
Nzyuenue
4.6 DnexTpuveckoe OCHOBHOMH 1 3ammra
oboramenue. Pusnueckue JTOTIOJTHUTEIILHOU nabopaTopHO OTK-4.1
OCHOBBI TIpoIIeCca, MOJI- 0,5 JUTEPATYPHI 110 padoThI OIK 4' 2’
TOTOBKa MaTepraia K JIUCITUTLIINHE, KonTponpuas '
JNEKTPHUYECKON cenapaniu KOHCIIEKTa pabora
JIEKIUH.
Nzyuenue
4.7 Knaccudukanus OCHOBHOI 1 Samra
JIEKTPUYECKUX . .
OTIOJTHUTEEHON nabopaTopHOH
CenapaTopoB, X A parop OIIK-4.1,
JUTEPATYPHI 110 padoThI
KOHCTPYKTHBHBIE U OIIK-4.2
JTUCLIUTUINHE, KontponbHas
TEXHOJIOTHYECKHUE COHCIICKTA aGora
rapameTpsl J—— p
W3yuenune
OCHOBHOM U 3amuTa
.8 CrienimanbHbIe METOBI JIOTIOJTHUTENIEHOM nabopaTopHOH
4.8 C 0 OIlK-4.1
HOATOTOBKY U 000TraleHus JUTEPATYpPHI 110 paboThI OIIK 4' 2’
pya UCIUIIIINHE, KonTponbnas '
KOHCIIEKTa pabora
JIEKIUH.
4.9 Pynopas6opka: Wzydenne
o0oraiieHue 1o TPEHHUIO, OCHOBHOH 1 3amura
¢dopwme, 1Bery, JIOTIOJTHUTEIbHON nabopatropHoi OIK-4.1
(ororpaBuTanUs; 0OKUT JUTEPATYpPHI 110 paboThI OIIK 4' 2’
pya; u3buparenbHoe JTUCLIUTUIMHE, KonTtponbHas '
IpoOiieHne, u3MeNb4YeHHe, KOHCIIEKTa pabora
XHUMHYECKOe 00OTalleHe JIEKLIUH.
Nzyuenue
OCHOBHOM 1
4.10 dnorauronHoOE OTIOHHTEHOM
obOoraiieHue. HTEDATYODL 10 KoHuTponbHas OIIK-4.1,
Teopernueckre OCHOBBI. HHCEHH?HHG pabota OIIK-4.2
Kuneruka ¢noraunu KOHCIIEKTA ’
JIEKIIUH.
Nzyuenue
4.11 dnoranuoHHbIE OCHOBHOM 1
€areHThI, UX OTIOJIHUTEIbHOM
p ’ A Kontponbnas OIIK-4.1,
Kknaccudukanmsi, JUTEPATypPhI IO pabota OIK-4.2
Ha3Ha4YeHHE 1 MEXaHU3M TCIUIUIAHE, '
JeUCTBUS KOHCIIEKTa
JIEKIUH.
N3y4enue
4.12 ®noranuoHHbIE OCHg:HOﬁ .
MaIlIMHEI, UX . KontponbHas OIIK-4.1,
JIOTIOJTHUTEIILHOM
Kiaccupukanys, HTEDATYODL 10 pabora OIIK-4.2
KOHCTPYKLUS paryp

JMCIUIIINHE,




KOHCIICKTa

JIEKIHH.
N3yuenne
4.13 IlpakTrka mpUMEHEHHUs yHeHH
OCHOBHOH U
MAIIHH Pa3IHYHbIX TUIIOB HOTONHHTENBHOM
(MexaHu4ecKue, 2 HTEDATYDEL 10 KonTpomnbHas OIIK-4.1,
ITHEBMOMEXAaHUYECKHUE, paryp pabota OIIK-4.2
THCIHIUINHE,
KOJIOHHBIE U JIp.). CXxeMbl U
KOHCIIEKTa
PEKUMBI QIIOTAIIMN N
JIEKIHH.
HWroro no pazaeny 1 23
5. Obe3BoxUBaHKE U
onpoOoBaHNe
Wzyuenne
OCHOBHOM 1
5.1 Obe3BOXKMBaHUE. [ ———
Ha3nauenue onepanuii 05 5 HTEDATVDEL 10 KonTponbhas OIIK-4.1,
00€3BOXKUBAHUS U UX ' patyp pabota OIIK-4.2
THCIHIUINHE,
KJIaccupuKanus
KOHCIIEKTa
JeKIUi.
Wzyuenue
OCHOBHOM 1
5.2 OnpoboBanue u J——
KOHTpPOJIb Ha 5 HTEDATVDEL 10 KontpomnbHas OIIK-4.1,
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5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B mnpomnecce npenogaBanusi TUCHUILIUHBI ««OO0O0raiieHne MoJe3HbIX HCKOMAEMBIX»)
MPUMEHSIOTCS pa3InYHbIe BUbI 00pPa30BaTENbHBIX TEXHOJIOTHH.

JIeKIIMOHHBI MaTepuall 3aKpeIuisieTcss B XOAE JIabOpaTOpHBIX padoT, HAa KOTOPBIX
BBITIOJIHSAIOTCS. TPYIIOBBIE WJIM WHAMBHUIAYyalbHbIE 3aJaHUsl O TpoiaeHHOW Teme. llpu
MPOBEICHUH Ta0OPATOPHBIX 3aHATHI HCIIOJIB3YETCS METO/ KOHTEKCTHOTO O0Y4YEHHUs, KOTOPBIH
MO3BOJISICT YCBOUTH MaTepHaj IyTeM BBISBICHUS CBS3€H MEXIy KOHKPETHBIM 3HAHHUEM M €r0
MIPUMCHECHUEM.

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUK M  (POPMHUPOBAHHE OCHOBHBIX
MPECTaBICHUNA IO KypCy IPOUCXOIUT C UCIIOIBb30BaHUEM MYJIbTHMEIUIHOTO 000py10BaHUS.

1. TpamumuonHble 00pa3oBaTENbHbIE TEXHOJIOTMH OPHEHTHPYIOTCS HAa OpraHU3alHIo
00pa3oBaTEeNbHOIO  MPOLECCa, MPEANONATAloOUIYI0 MPSAMYI0 TPAaHCISLUUIO 3HAHUH — OT
MpernoiaBaTels K CTyIeHTY (IPEeUMYIIECTBEHHO HA OCHOBE OOBSICHUTENFHO- WIUTIOCTPATUBHBIX
METOJI0B 00yueHus1). YueOHas AeSITeIbHOCTh CTYICHTa HOCUT B TaKUX YCJIOBMSIX, KaK IPaBUIIO,
PENpPOAYKTUBHBIN XapakTep.

®opMbl yUEOHBIX 3aHATHI C UCMOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHUM:

UudopmanmonHast Jekuss — [OCJIeIOBaTeNIbHOE UW3JIOKEHHWE Marepuaia B
JTUCHUIUTMHAPHON JIOTHUKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOalbHBIMU CpPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

CemuHap — Oecefia mpernogaBaTelis U CTyJEHTOB, 00CYXIeHHE 3apaHee MOArOTOBICHHBIX
COOOIIEHUH 1O KaXIOMY BOIPOCY IIJlaHa 3aHATUS C E€OUHBIM I BCEX MEpeyHEM
peKoMeHIyeMol 0043aTeNbHOM U JOTIOJIHUTEIBHON JIUTEPATyPHI.

[TpakTHyeckoe 3aHsATUE, TOCBSAIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHUI U HaBBIKOB I10
MIPEITI0KEHHOMY allTOPUTMY.

2. TexHonoruu MpoodIEeMHOr0 00y4YeHHUsI — OpraHu3alms 00pa3oBaTeIbLHOrO Mpollecca,
KOTOpas IpeArnoiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE YUEOHBIX MPOOJIEMHBIX
CUTYaIui A7l CTUMYJIHPOBAHUS aKTUBHOM MMO3HABATENbHON JAESITETbHOCTU CTYACHTOB.

@DopMbI YUEOHBIX 3aHATHH € UCTIOIB30BAaHUEM TEXHOJIOTHH MTPOOIEMHOTr0 00y4YeHus:

[IpoGneMHass Jekiuss — W3NOKEHHEe Marepuana, MpeArnoarampiee MOCTaHOBKY
NpOOJEMHBIX M JIMCKYCCUOHHBIX BOIPOCOB, OCBELICHHWE pPAa3IMYHBIX HAYYHBIX I0AXOJIOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PAa3IMYHBIMU MOJENSMU MHTEPIpETAlli HU3y4aeMOTo
MaTepuana.

Jlexums «BaBoeM» (OuWHapHas JeKIHs) — UW3IOXKEHHWE MaTepuaira B ¢opMme
JMAIOTUYECKOTO OOIIeHHUsI JBYX TMpernojaBareneil (Hampumep, PEKOHCTPYKIMS —auajora
MpeICTaBUTENEH Pa3IMUHBIX HAYYHBIX IIKOJ, YYEHOTO» U «IPAKTUKa» U T.IL.).

[TpakTueckoe 3aHsATHE B (QopMe MpaKTUKymMa — OpraHu3anus y4eOHOH paboThl,
HampaBlieHHAsT HAa pelIeHHEe KOMIUIEKCHOW y4eOHO-TIO3HAaBaTEeNbHOUW 3amaud, Tpedyromieil oT
CTYJICHTa IPUMEHEHHSI KaK HAyYHO-TEOPETUUECKUX 3HAHUHN, TaK U MPAKTUIECKUX HABBIKOB.

[IpakTudyeckoe 3aHATHE Ha OCHOBE Keiic-Merona — oOy4yeHHMEe B KOHTEKCTE
MOJIEIUPYEMOI CUTYallHH, BOCIIPOU3BOISIIEH peayibHbIe yCIOBHS HAy4YHOM,
MIPOU3BO/ICTBEHHOMH, O0IIECTBEHHOH JesiTeabHOCTH. OO0yyaromuecs JOKHBI TPOaHaIU3UpOBaTh
CUTYyallllo, pa3o0paThCsi B CYTH NpoOJeM, MPEUIOKUTh BO3MOXKHBIE PEIIeHUS U BHIOPATh
nyuymiee u3 HuX. Kelicel 0azupyroTcs Ha peanbHOM (DaKTUYECKOM MaTepuaie HWIH JKe
MPUOIHKEHBI K peaTbHON CUTYaIUH.

3. rpoBble TEXHOJOTMH — OpraHU3alusl 00pa3oBaTeIbHOIO Mpoliecca, OCHOBaHHAs Ha
PEKOHCTPYKITUHU MOJIeNiel TOBEICHUS B paMKaX MPEII0KEHHBIX CIICHAPHBIX YCIOBUM.

@®opMbl yUeOHBIX 3aHATHI C UCIOJIB30BAHUEM UTPOBBIX TEXHOJIOTHUI:

VYuebHast urpa — (opMa BOCCO3IaHUS TPEAMETHOTO M COIHMAIBHOTO COACPIKAHUS
Oyaymeit mpohecCHOHALHOW NeATENFHOCTH CHEIHAaINCTa, MOJCITHPOBAHUS TAaKUX CHCTEM
OTHOIICHUH, KOTOPbIE XapaKTEPHBI JIJIS 3TOM 1eATEIbHOCTH KaK LENOro.

JlenoBasi urpa — MOJETUPOBAHUE PA3IMYHBIX CUTYallMi, CBA3aHHBIX C BBIPAOOTKOW U
MIPUHITHEM COBMECTHBIX PEUICHH, 00CYKIECHHEM BOIPOCOB B PEKUME «MO3TOBOTO LITypMay,
PEKOHCTPYKIMEN (PYHKIIMOHATHHOTO B3aUMOJICHCTBUS B KOJIJIEKTUBE U T.I1.



PoneBast urpa — umMTanMs WIM PEKOHCTPYKLHS MOJENEH pOJNIEBOrO IIOBENEHUS B
IIPEITIOKEHHBIX CLIEHAPHBIX YCIOBUSX.

4. TexHoJIOTUU NPOEKTHOIO OOY4YEHMsI — OpraHu3anus o0Opa3oBaTeIbHOIO Ipolecca B
COOTBETCTBUM C QJITOPUTMOM IIO3TAIIHOIO PEIIEHUS NPOOJEMHOW 3aJauyd WIM BBIIOJIHEHUS
yuyebHoro 3amanus. [IpoekT mpeamosaraeT  COBMECTHYI  y4eOHO-TIO3HABaTEIbHYIO
NESITENIbHOCTh I'PYNIbl CTYAECHTOB, HAIIPaBJICHHYIO HAa BbIPA0OTKY KOHIIENLNHU, YCTAHOBJIECHUE
neneit u 3a1a4, GOpMyYIHPOBKY OXKHIAEMBIX PE3yIbTATOB, ONPEACICHNE PUHIMIIOB U METOAUK
pelieHus] TOCTAaBICHHBIX 3aJad, IUIAHUPOBaHMWE XoAa paboThl, TOUCK JAOCTYMHBIX U
ONITUMAJIBHBIX PECYPCOB, MOATAMHYIO PEATH3AIMIO IJIaHa PabOoThl, MPE3CHTAIMIO PE3yIbTaTOB
paboThI, UX OCMBICIICHHE U Pe(IEKCHIO.

OcCHOBHBIE THUIIBI IPOEKTOB!

HccnenoBaTenbCKUil MPOEKT — CTPYKTypa npuOimxeHa K QopMary HAy4dHOTO
UCCIIEIOBaHMs  (JOKA3aTeNbCTBO AKTYaJbHOCTH TEMBI, ONpEIeNCHHEe HAyYHOH MpoOJIeMBl,
npeaMera U 00bEKTa HCCIeNOBaHMA, IeNiell M 3agad, METOIOB, MCTOYHHMKOB, BBIIBUKCHUE
THITOTE3BI, 0000IIEHHE PE3YIIbTAaTOB, BBIBOIBI, 0003HAYEHUE HOBBIX MTPOOIIEM).

TBopUeckuil MPOEKT, KaKk MpaBWJIO, HE MMEET JETalIbHO NPOpPabOTaHHON CTPYKTYpBI;
y4eOHO-TI03HABATENbHAs JIEATEILHOCTh CTYACHTOB OCYIIECTBISIETCS B paMKaX pPaMOYHOTO
3aJlaHus, IOAUMHSACH JIOTHKE U UHTEpecaM YYaCTHUKOB IIPOEKTa, )KaHPy KOHEYHOI'O pe3yJibTara
(razera, pmIIBM, IPA3THHUK, U3AHUE, SKCKYPCHS U T.I1.).

WHpopMalMOHHBI TPOEKT — y4eOHO-TIO3HABATENbHAsl JEATEIBHOCTh C  SPKO
BBIDOKEHHOW 3BPUCTUYECKOM HAIIPaBJIEHHOCTbIO (IIOUCK, OTOOp U  CcUCTEMaTHU3alus
nHpOpPMAIUN O KAKOM-TO 0OBEKTE, 03HAKOMIICHHE YYaCTHHKOB IPOEKTA C ATOH MH(OpMAaIIUEH,
ee aHajau3 u 0000LIeHNE IS TPe3eHTalK 00Jiee IUPOKON ayTUTOPUN ).

5. uTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus o0pa3oBaTeIbLHOTO MpoIecca, KoTopas
IIpe/oJiaraeT akKTUBHOE U HEJIMHEHHOE B3aUMOJEHCTBUE BCEX YYACTHUKOB, IOCTHKEHHE Ha
9TOW OCHOBE JMYHOCTHO 3HAUMMOIO JUIsi HUX oOpa3oBaTelbHOrO pesyibrata. Hapsay co
CHEIMATM3UPOBAHHBIMU ~ TEXHOJIOTUAMU  Takoro pojJa  HNPUHLUI  MHTEPAKTUBHOCTH
IPOCIIeKUBAETCSI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHM.
HHTepakTUBHOCTH M0O/Ipa3yMeBaeT CyOBbEKT CyObEKTHbIE OTHOLIEHHUS B X0/1e 00pa30BaTeIbHOTO
mpoliecca H, Kak clieicTBue, (GopMupoBaHHe caMOpa3BUBaOIIEiCst ”HPOPMALIMOHHO-PECYPCHOM
cpenpl.

@®opMbl y4eOHBIX 3aHATHH C MCIIOJIB30BAaHMEM CIEIMATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTUH:

Jlexuust «oOpaTHOM CBSI3M» — JIEKIMA—TIPOBOKALMS (M3JI0)KEHUE MaTepHaja C 3apaHee
3aIIaHUPOBAHHBIMU omunokamn), nexuus-oecena, JEKUUA-TUCKYCCHS, JeKIUs-
npecc-KoH(pepeHusl.

CeMmuHap-1ucKyccusi — KOJUIEKTUBHOE OOCYX/I€HHE KaKOro-audo CIIOpPHOIO BOMpoOCa,
npoOeMbl, BBISBICHHE MHEHHH B rpymnme (MEeXrpynrmoBOM Iuayor, AMCKYCCHsS Kak CHOp-
JTAJIOT).

6. HupopManMOHHO-KOMMYHHUKALIMOHHbIE ~ OOpa3oBaTelIbHbIE  TEXHOJNOTHH  —
opraHu3anys 06pa3zoBaTeNbHOrO Mpolecca, OCHOBaHHAs HAa MPUMEHEHUH CHeIMAaT3UPOBAHHBIX
MIPOrPaMMHBIX CPeJl U TEXHHUUECKUX CPEACTB padOThl ¢ UH(OpMAIIHEH.

@DopMbI YUeOHBIX 3aHATHH € UCIIOJIb30BaHMEM HH(POPMALIMOHHO-KOMMYHHUKAIMOHHBIX
TEXHOJIOTHIA:

Jlexuus-Buzyanus3anus — H3JI0KEHUE COACPKAHMS CONPOBOXKIAAECTCS IPE3eHTALUEH
(emMoHCcTpaIyel yueOHbIX MaTepHalloB, MIPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CHCTEMax, B
T.4. WJUTIOCTPATUBHBIX, FpaMueCcKuX, ayJa1o- U BUJEOMATEepPHaIoB).

[IpakTuyeckoe 3aHATHE B (OpPME MPE3EHTAIUN — MPEICTaBICHUE PE3YyIbTaTOB MPOEKTHON MK
HCCIIEIOBATENBCKON JIEATENBHOCTH C HCIIOJIB30BAHUEM CIIELIMAIU3UPOBAHHBIX MPOTPaMMHBIX
cpen.



6 YueOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroIMXcst
[TpencraBieHo B npuaoxeHuu 1.

7 OueHoYHbIE CPeCTBA JJIA IPOBeeHNsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHO-MeTOAMUYEeCKOEe M HHPOPMALMOHHOE 0O0ecieYeHUe TN CUMILTUHBI

a) OcHoBHas JIMTepaTypa:

1. Ikhmayies S.J. Advances in minerals research ([locTixeHus B H3y4EHUH IMOTE3HBIX
uckomnaembix) /Springer, 2024 r., 320 ctp., ISBN: 978-3-031-49174-0.

2. ABnoxuH, B.M. OcHOBBI 000oTaIieHus Nojae3HbIX HCKOMAeMbIX: YYeOHUK: B 2 TOMax /
B.M. Asnoxun. — 4-e usn., crep. — Mocksa : ['opHast kuura, [0. r.]. — Tom 2: TexHonoruu
oborarenws mone3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-
465-2. —Pexum nocryma: https://e.lanbook.com/book/111337

3. Heroms, E.IO., IlaBakynea, O.Il. OOoramieHue TmOJE3HBIX HCKOMAEMBIX
[DnmexkTpoHHEIH pecype] : ydebHoe mocodoue / MI'TY. - Marautoropck: MI'TY, 2016. — 1
AJEKTPOH. OIIT. JIICK (CD-ROM) — Pexum JI0CTyTa:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. OOoramieHue MOJE3HBIX HCKOMAEMBIX [DJEKTpOHHBINH pecypc]: yueOHoe mocobue
/Nlykuna K.M., Sxymxun B.I1., Myknakosa A.H. - M.: HULl UHOPA-M, 2016. - 224 c. .-
Pesxxum poctymna: http://znanium.com/catalog.php?bookinfo=501567 - 3arxa. ¢ skpana. —ISBN
978-5-16-010748-6.

5. Bepesosckmii H.W. TexHomorus nepepadoTKu M 000TaNICHHSI TIOJIE3HBIX NCKOITAEMBIX /
H.U. bepesonckmii, E.K. KoctiokeBnu.- BHTY. — Munck. - 2023 1., 53 crp., ISBN:
978-985-583-839-6.

0) lonoJiHUTe/ILHAS JIUTEPATypa:

1. Copoxun, M.M. ®rnoranuoHHbIE METONbI oOOOTaIeHHs. XUMHUYECKHE OCHOBBI
drotanuu : yaeonoe nmocoodue / M.M. Copokun. — Mocka: MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum noctymna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarautHele, 3JE€KTPHUECKHAE U CIICIUAIBHBIE METOJBI 00OTaIIeHUS
MOJIE3HBIX MCKOMaeMbIX: yueOHuk: B 2 tomax / B.B. Kapmasun, B.1. Kapmasun. — 3-¢ u3n.,
crep. — Mocksa: I'opHas kuwura, [6. 1.]. — Tom 1: MarHuTHble U DJIEKTPUUYECKHE METOJIBI
oOoramenus moyne3Hbx uckonaemoix — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyma: https://e.lanbook.com/book/111394

3. E.E. Aunpee, O.H. TuxonoB [[pobnenue, n3MeabueHUE U IMOATOTOBKA CHIPbS K
ob6oramennto. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos I'paBUTalinOHHBIE METO/IbI OOOTAIIEHHs: Y UeOHUK IS By30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. AopamoB A.A. IlepepaboTtka, oOoraiieHre U KOMIJIEKCHOE MCIIOJb30BaHNE TBEPIBIX
noJie3HbIX uckomaembixX. T.1 TIpomeccs! anmapatsr: Yueonuk. M.: MI'TYVY, 2004. — 471 c.

6. AdpamoB A.A. [lepepaboTka, oOoraiieHre U KOMIJIEKCHOE MCIIOb30BaHNE TBEPIBIX
none3nbix uckomnaeMbeix. T.11 Texnomorust oboramieHus MOJIE3HBIX UCKOMAEMBIX: YUeOHHUK. M.:
MITYVY, 2004.—-471c.

7. A6pamoB A.A. TexHONOTHS IepepadOTKH ¥ oborameHus pya: Y4ed. mocoo6. B 2 kH. —
M.: U3patensctBo MITY, 2005.

8. Kapmasun B.B. MaruutHbIe, 3JIEKTpHYECKHE U CIICITUAIBHBIC METOJBI 000TalCHUS
noJie3HbIX Uckonaembix (21) / M.: MITVY, 2005.

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

10. CnopaBounuk mo oboramenuto pya. B 3 1. /Ilon pen. bormanora O.C.-2-¢ u3n.,
nepepad. u gor. — M.: Heapa, 1983.



https://e.lanbook.com/book/111337
https://magtu.informsystema.ru/Marc.html?locale=ru
http://znanium.com/catalog.php?bookinfo=501567
https://e.lanbook.com/book/2073%202
https://e.lanbook.com/book/2073%202
https://e.lanbook.com/book/111394
https://e.lanbook.com/book/111394

B) MeTtoanueckue yKazaHusi:

1. Jleroms E.IO., IlaBakymneBa O.I1. OcHOBBI oOoOTaleHUs IOJIE3HBIX HCKOIMAEMBbIX:
WHCTpYKLIUS 1O BBHIMOJIHEHUIO Ta0OpaTOPHBIX paboT i CTyneHTOB crenuansHocty 21.05.04
Bcex opM oOyuenus.— M3n-Bo Marauroropcek. roc. Texs. yH-ta uM. [.1. Hocosa, 2016. - 40 c. —
Pexxum ngocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Jerona E.IO., IlaBakymeBa O.Il. IlepepaboTka TMOJE3HBIX HCKOMAEMBIX
[DnexTponnsiit pecypce] : npaktukym / MI'TY. - Marauroropck : MI'TY, 2017. - 1 s1eKkTpoH.
ont. auck (CD-ROM) — Peskum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecneuenue u UHTepHer-pecypcebi:

https://e.lanbook.com/book/2073  Copokur, M.M.  ®noTalHOHHBIE  METOIBI
oborameHus. XMMHUYCCKHE OCHOBBI (uroTariuu : yuaebHoe mocooue / M.M. Copokut. — MockBa:
MUCHC, 2011. — 411 c.— ISBN 978-5-87623-237-3.

IIporpammuoe obecnevyenne

Haumenosanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off_lce 2007 Ne 135 ot 17.09.2007 0ecCpovHO
Professional
7Zip cB000HO pactpocTpansemoe [10 6eccpoyHO

IIpodeccnonanbubie 0a3bl JAHHBIX M HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBI

HaszBanue kypca Cchlika
HamnmonansHas
UH(pOpMallMOHHO-aHaNuTHYecKkas cuctema — | URL:
Poccuiickuit UHJIEKC HayuHoro | https://elibrary.ru/project_risc.asp
nutupoBanus (PUHII)

Poccuiickas ['ocynapcTBeHHast 6MOanoTEKA.

https://www.rsl.ru/ru/4readers/catalogues/
Karanoru

DneKTpoHHbIE pecypchl oubmmoreku MI'TY

. T1L Hocopa https://host.megaprolib.net/MP0109/Web

9 MaTtepuajJbHO-TEXHHUYECKOE o0ecreyeHne TUCUUIINHBI (MOIYJIs1)

MartepuanbHO-TEXHHUECKOE 00ecTieueHIE TUCITUTUTMHBI BKITIOYAET:
Jlexumonnast aynuropus: MynbTUMEAUITHBIE CPECTBA XPAHSHHMSI, IepeIadnl U
MpeICTaBICHHS] HHPOPMAIIHH
Jlaboparopust MEXaHHUYECKUX MCTIBITAaHH:
. JJaboparopHasi ycTaHOBKa IIIEKOBOW APOOUITKY;
. JIaboparopHasi ycTaHOBKAa MEXaHHUECKOTO BCTPSIXUBATES,
. JlaboparopHasi ycTaHOBKa IIIApOBOM METHHUIIBL;
. JlJaboparopHasi ycTaHOBKa MEIHHHIIBI C BPAIIAIOIIEHCS OCBIO;
. JJaboparopHasi yCTaHOBKa HHEPIITHOHHOTO TPOXOTA;
. CrannapTHbIil HA0Op CHT;
. JJabopaTopHas ioTarimoHHast MaIIHa;
. JJabopaTopHbIe TpaBUTAIIMOHHBIE anmaparthl (0TCaa09HAas MallIHA,
KOHIEHTPALMOHHBIN CTOJI, BUHTOBBIE CEMapaTOphl);
9. JlabopaTopHBIit MAarHUTHBIN CerapaTop.

0NN LN AW~


https://newlms.magtu.ru/course/view.php?id=75768#section-5
https://magtu.informsystema.ru/Marc.html?locale=ru
https://e.lanbook.com/book/2073
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

Aynuropuu Ui CaMOCTOSITEIbHON paOOThI: KOMITBIOTEPHBIE KIIACCHI; YUTATBHBIC
3ajbl Onbnmoreku: Ilepconanbubie KommbioTepsI ¢ makerom MS Office, Beixomom B
WHTEpHET U ¢ JOCTYIOM B BJIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEY
YHHUBEPCHTETA

[Tomernienue uist XpaHEHHS U TIPOPHIAKTHUECKOTO 00CITy)KUBaHUSI Y4€OHOTO
obopynoBanus: [lIkads! A XpaHeHus: y4eOHO-METOAMYECKON JIOKYMEHTAIMH, Y4eOHOTO
000pyI0BaHUS U y4eOHO-HATJISATHBIX TOCOOHIA.

IIpuaoxenne 1

Y4yeOHO-MeTOoAUYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

ITo qucnumuinne «O0oralieHue MoyIe3HbIX HCKOMAeMbIX » IPEIyCMOTPEHa ayAUTOpHAs U
BHEAYAMTOPHAs CAMOCTOSITENbHAs paboTa 00yJaromuXcs.

CamocrosTenbHas paboTa CTyI€HTOB IOCTPOEHA TAaKUM 00pa3oM, 4TO B IIpoLecce paboThl
CTYACHTHI 3aKPETUISIOT 3HAHHSI, TIOJTYYESHHBIC B IIPOIIECCE TEOPETHYECKOTO O0YUCHHS, TEM CaMbIM
bopMHpYIOT IpOheCCHOHATIBHBIE YMEHUS U HABBIKU.

B npouecce n3yueHus AUCUUILIMHBI OCYIIECTBISETCS TEKYILUN U EPUOINIECKUI KOHTPOIIb
3a pe3yJibTaTaMU OCBOEHMs yueOHOTro Kypca. Tekylnil KOHTPOJIb OCYILECTBIISIETCS
HEINOCPEICTBEHHO B MPOLIECCE YCBOCHHUS, 3aKpEIlIEHHsI, 0000I1IEHNs U CCTEMaTU3allui 3HaHUH,
YMEHUH, BlIaICHUS] HABBIKAMH U TI03BOJISIET ONEPATUBHO AUArHOCTUPOBATH U KOPPEKTUPOBATb,
COBEpILICHCTBOBATh 3HAHMUS, YMEHHS U BJIJICHUE HABBIKAMHU CTY/IEHTOB, 00ECIIEYHBAET
CTUMYJIMPOBAHHE U MOTHUBALIMIO UX JEATEIbHOCTH Ha KaXKJOM 3aHATHU. TeKyInit KOHTPOJIb
OCYIIECTBIISIETCS B (hOpMe YCTHOTO ompoca (codece1oBaHms ).

[Tepuonuueckuii KOHTPOIb LEJIb KOTOPOro 0000ILIEHNE U CUCTEMATU3alUsl 3HAaHUH, IPOBEPKa
3¢ (HEKTUBHOCTH YCBOCHHMSI CTY/IEHTAMU OIPEAEICHHOT0, JOTMUYECKH 3aBEPIIEHHOTO COJIEPKaHUs
y4eOHOro MaTepuaa OCyIecTBIsAeTCs B (hopMe 3aIUThI JTaOOPATOPHBIX, KOHTPOJIBHBIX PaloT.

OrneHOYHBIE CPENICTBA /1711 IPOBEACHUS TEKYIIEH aTTecTaluu

Tecmul 012 camonposepku:

Bapuanm Ne 1.

1. YTo Ha3bIBaeTCHA 000rameHueM MoJIe3HbIX HCKOMAeMBIX?

1. D10 mporecchl XUMUYECKOTO pa3IelIeHNs MUHEPAJIOB.

2. D10 mpoIecchl MEXaHUYECKOT0 pa3/iesieHHsI MUHEpalnoB 0e3 N3MEHEHHUs XMMUYECKOTr 0
COCTaBa ChIPbA.

3. DTO OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE IPOLIECCHI 3 CYET YACTUYHOTO MUJIU ITOJTHOTO
Nepexo/ia AJIEKTPOHOB OT OJIHUX aTOMOB K JIpYTUM.

4. D10 mporecchl U3MEHEHUS CTPYKTYPbl, MUHEPAJILHOTO, @ MHOT'/Ia M1 XUMUYECKOTI'0 COCTaBa
TOPHBIX ITOPOJI B 36MHOM KOpe.

2. KonuenTparom Ha3bIBaeTcs ...

1. IpOAYKT, B KOTOPOM MAaccoBasi 10JIsI MOJIE3HOTO KOMITIOHEHTA 3HAYUTENBHO BBIIIE, YEM B
HCXOIHOM pYIE;

2. IPOJYKT, B KOTOPOM MAaccoBasi JA0JIsI MOJE3HOr0 KOMIIOHEHTA HUXKe, YeM B UCXOJIHOM pyIe;

3. IpOAYKT, B KOTOPOM MaccoBasi 10JIs [TOJIE3HOIO0 KOMIIOHEHTA BBIILIE, YEM B UCXOAHOM pYyAE,
HO HIKE, YeM B KOHIIEHTPATE;

4. IpOAYKT, B KOTOPBIH BBIAEISAETCA OOJbIIAs YaCTh MUHEPAIOB BMEIAIOIIEH TOPOIbI U
BpPEIHBIX ITPUMECEH.

3. Cxema nenu annapatroB NOKa3bIBaeT...

1. mepeyeHb U MOCIE0BATENLHOCTh TEXHOJIOTHUECKHUX IPOLECCOB U OTepaliii, KOTOPbIM
MIOJIBEPTaeTCs MOJIE3HOE UCKOTIAEMOE;

2. KOJINYECTBEHHbIE NTOKA3aTeNIN 000TallleH sl JUIs KaX 101 onepanuy 1 NpoayKra;

3. KOTMYECTBO BOJIBL, 10OABISIEMOE B ONPEACTICHHBIE ONIepalliy U MPOIYKThI 000TaIlIeHNUS;

4. myTH cie0BaHMsl OJE3HOTO UCKOMAaeMOro U MPOJYKTOB 0OOTallIeHHs C YCIIOBHBIM
n300pakeHNe amnmnaparos.



4. CTteneHb KOHLICHTPALMHU NOKA3bIBAeT:

1. Bo ckoibKO pa3 Macca KOHIIEHTpaTa MEHbIIE MacChl ChIPbsl, U3 KOTOPOTO OH IMOJIyYEH;

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 NpUOIMKEHUS PEAIbHOTO Mpoliecca 000TalIeHHs K U1€aIbHOMY.

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 MiIamebl.

6. KakoBo Ha3HaYeHUe onepaluy NPeABAPUTEIHLHOI0 IPOX0YEHHUS B CXeMax
PYAONOATOTOBKHU?

1. I7 KOHTPOJISI KPYIMHOCTHU APOOIEHOTO MPOIYKTA.

2. 1514 nojiy4eHus: TOBapHOTO MPOAYKTa 33JaHHON KPYITHOCTH.

3. Jlns pa3aenceHus 4acTHUI], UMEIOIIMX Pa3Indus B TBEPAOCTH WK (opMe KYCKOB.

4.]11s oTAeNeHNs 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 d3PPEeKTHBHOCTH IPOXOUEHHUSI PABHA HYJII0?

1. Copnep:xaHue 0TceBaeMOro Kiacca KpyMmHOCTH B UICXOJHOM pyJie PaBHO COJIEPKaHUIO
0TCEBAEMOT0 KJIacca B HAJPEIIETHOM IIPOIYKTE.
CogepxaHue 0TCeBaEMOr0 Kilacca KpYIMHOCTH B HAAPEIIETHOM MPOAYKTE PAaBHO HYIIIO.
ConeprkaHre 0TCeBaeMOro Kiacca KpyImHOCTH B UCX0MHOM pyze paBHO 100%.
CogepxaHue 0TCeBaeMOT0 Kllacca KpYIMHOCTH B HaApEHIeTHOM mpoaykte paBHo 100%.
B yem cymHoCTh npouecca qpodsaenus?
Pa3nenenue chimy4nx MaTepuanoB Ha KIAcChl KPYIMHOCTH.
Paznenenue mose3HbIX HCKONMAEMBbIX O] IEHCTBHEM BHEITHUX CHJI, PEOI0JICBAIOIITIX
BHYTPEHHUE CHUJIBI CLETUICHUS] MY YaCTUIIAMHU.

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

4. Jlo3upoBaHUE ¥ CMEITMBAHUE PA3IUNIHBIX 10 KAYE€CTBY IMOJIE3HBIX MCKOMAEMBIX IS
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 KpymHOCTh JpOOJIEHOTO MPOIyKTa O0JbIe pa3Mepa pa3rpy304HOi HIenu
JPOOHIIKH.

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

4. Bo CKOJIBKO pa3 KPYIMHOCTh KyCKOB JPOOJIEHOTO MPOAYKTa O0JbIIIEe KPYTHOCTH KYCKOB,
MOCTYTAMOIINX 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 nepeyucjeHHbIX NPOLECCOB He OTHOCUTCS K IPABUTALMOHHOMY METO1Y
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 Cyab(OUIHBIX Py IBETHBIX METAJIOB.

14. Cymmnocthb npouecca neHHou ¢guoranum.

1. TuapodunbHbIC YACTUIBI 3aKPETIISIOTCS HA BO3AYIIHBIX MY3bIPhKAaX U BCIUIBIBAIOT HA
MOBEPXHOCTh, THAPOGOOHBIEC YACTHUIIBI OCTAIOTCSA B 00HEME MYJIBITHI.

2. T'unpodoOHbIE YaCTHUIIBI 3aKPEIUISIOTCS Ha BO3AYIIHBIX MY3bIPhKAX M BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(PUIBHBIE YACTUIBI OCTAIOTCS B 00BEME MYJIbIIHI.

3. Tunpodobubie u ruapodUIbHBIC YACTUIIBI 3aKPETIISIOTCS Ha BO3AYIIHBIX MTy3bIPhKAaX U
BCIUTBIBAIOT HA TIOBEPXHOCTD.

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

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

1. VYaenpHas MarHUTHasi BOCIPUUMYHBOCTb.

2. JludnexTpuueckas MpOHUIIAEMOCTb.

3.  JlromuHeceHIHs (XOJI0IHOE CBEUCHHE).

4. Tpubosnextpudeckuii 3P PexT.

Bapuanm Ne 2.

1. [enpro 060raTUTETHHBIX MPOIECCOB SIBISETCS:

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 KayeCTBY YOBJIETBOPSIOIIUX TPEOOBAHUAM
MOCIIEAYIOLUX MEPEIETIOB.

4. U3BneuyeHHe OTAEIbHBIX COCTABISAIOIIMX TBEPIOTO MaTepHaa ¢ HOMOIIbIO pACTBOPUTEIIS.

2. lleHHBIM KOMITOHEHTOM Ha3bIBACTCS:

1. CxomeHue NoJe3HBIX UCKOMAEMBIX B 3eMHOI KOpe.

2. DIJeMEHT WU MIPUPOTHBIN MUHEPAI, C IETBI0 MOTYIESHUSI KOTOPOTO T0OBIBACTCS MOJIE3HOE
HCKOIIaEMOE.

3. TlpupomHoe XMMHUYECKOE COeAMHEHHUE, 00pa3yroIIeecs Py pa3THIHbIX
(U3UKO-XMMUYECKHUX MpOlIeccax, MPOTEKAIOUINX B IITyOUHAX U HA MOBEPXHOCTH 3EMIIH.

4. DneMeHTHI WU MPUPOIHBIC MHHEPAIBI, KOTOPHIC YXY/IIA0T Ka9eCTBO KOHIIEHTPATOB.
O dexkTuBHOCTH OOOTANIEHHS XapaKTEPUBYET...

MOJIHOTY OTJEJIEHUSI MEJIKOTO MaTepHala OT KPYIHOTO.

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-1mmamoBas cxema MoKa3bIBaeT:

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

2. llepeueHb U MOCIEIOBATEIBHOCTh TEXHOJIOTHUECKUX MPOLIECCOB M ONEpPaIU, KOTOPHIM
HOJBEPraeTcs MoJIe3HOE HCKOIIaeMOe.

PhrPMPONE®



3. KonuuecTBeHHbIE MOKa3aTeNU 000TAICHUS U151 KaXKI0W ONepanuy 1 MPOAYKTOB.

4. KonndecTBO BOMBI, 700ABIEMOE B OTAEIbHBIC ONIEPALIUH U IPOILYKTHI.

5. Kakas U3 nepeuuciieHHbIX onepanuii He OTHOCUTCS K MOATOTOBUTEIbHBIM IpoOLieccam
oOoramieHus?

1. poGnenwue.

2. TI'poxouenwme.

3.  VYcpennenue.

4. OuHCTKa CTOYHBIX BOJI.

6. Uro noka3bIBaeT TOUYKA MEPECEUCHUsI CYMMapPHOM XapaKTEPUCTHKH «I10 ILTIOCY» C OChIO
abcuucc?

1. Pa3mep MakcuManbHOro KycKa B Ipooe.

2. Pa3smep MUHMMAaILHOTO KycKa B mpo0e.

3. CpennemenuaHHbII pa3mep.

4. Cpeanuit TMameTp Kycka.

7. JlocTOMHCTBOM IITaMIOBAHHBIX (JIMCTOBBIX) PELIET SBIISAETCS:

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 s pacyera 3pHEKTUBHOCTH TPOXOUCHHUS:

1. E=gi— 7y«

c_ 7(B-a)
2B, -a)
2. B. ;
__(p-a)a-9)
3 a(100-a ) -0).
o Qun

4. Quaon. *

9. UYewm omnpenensiercs riIaBHbIM 00pa30M KOHEUHAs! KPYMHOCTb JPOOIEHOT0 MpoIyKTa?

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 BO3JECHCTBUS POTOpA.

2. 3acuer pa3gaBIMBaHHS MEXTY ABYMS TUTUTAMH.

3. 3acuer 3KCLEHTPUYHOTO JIBUKECHUSI BHYTPEHHET0 KOHYCA.

4. 3a cuer 3aXBaTbIBaHUS 3yObsIMHU U pacKalbIBaHUS 10 TPeOyeMOil KpyIHOCTH.

11. TlonsTHe o rUAPaBIMYECKON KIacCU(UKAIIUH.

1. TIlpouecc pa3aeneHus cMecu MUHEpPaIbHBIX 3€PEH Ha KJI1acChl KPYITHOCTH MO CKOPOCTSAM
OCaXJEHUs B BOJHOM CpeE.

2. Tlpomecc pa3aeneHuss CMECH MUHEPATBHBIX 3€pEH Ha KIJIAcChl KPYITHOCTH TI0 CKOPOCTSIM
OCaXJEHUs B BO3AYLIHOU Cpele.

3. Tlpomecc pazaeneHusi cMECH MUHEPAITBHBIX 3€PEH Ha KJIACCHI KPYITHOCTH MTPH TOMOIIN
IIPOCEUBAIOLINX TOBEPXHOCTEN.

4. Ilpouecc pa3neneHus: cMeCH MUHEPAJIBLHBIX 3€PEH M0 INIOTHOCTH B BOJHOU Cpe/ie,
NyJIbCUPYIOLIEH OTHOCUTENIBHO pa3AessieMOil CMECH B BEPTUKAJIbHOM HalpaBJICHUH.

12. Tlporecc pa3aeneHus YaCTHUIl B TSHKEIBIX Cpeax (CYCIEeH3UsX ) MPOUCXOIUT:

1. [Ilo niOTHOCTH YacCTHIL.

2. Ilo ckopoCTSIM NajieHHs 4acTHIl B CPeLeE.



ITo xpynHOCTH YacTuLI.
ITo ¢popme yacTwuir.

['maBHBIM TOCTOMHCTBOM (DIOTAIIMOHHOTO METOJ1a 00OTaIeHUS SBISETCS:

1. Hwuskuii pacxoJ1 2JIEKTPOIHEPTHUH.

2. IIpocroTa mpoU3BOJCTBEHHOTO KOMILIEKCA.

3. OrtHocuTenbHAas JEUIeBU3HA MOTy4EHUSI KOHIICHTPATOB.

4. YHUBEpCAIbHOCTH, BO3MOKHOCTh Pa3/ICICHHS TFIOOBIX MHHEPAIBHBIX KOMILICKCOB.

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. JloBOoJKa HEKOHIUITMOHHBIX KOHIIEHTPATOB Pyl PEIKAX METAIIJIOB, KEPAMHUYECKOTO ChIPhS,

CJIIFO4, aJIMa30B.

4.

OO6orainieHue BceX TUIIOB MUHEPAIIBHOTO ChIPbSI.

Bapuanm Ne 3.

MR E e

1.

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

JKene3ucrbie KBAPLUTHI.

boxcuTtsl.

AnMasbl.

XBoCTaMH Ha3bEIBACTCA:

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 4YacTh BMeEIIAOIIEH opoabl U

HC3HAaYUTCIIbHAaA 4aCTh IICHHOI'O KOMIIOHCHTA.

PP ODNME WA

2.

cpere.
3.

[TpoaykT, mocTynaromuii B 100y0 Onepanuio o0orameHus 1 B IIo0yi0 MallluHy.
Kaxoit u3 nepedncieHHbIX MPOIECCOB HE OTHOCUTCS K COOCTBEHHO 000OTaTUTEIbHBIM?
MarnutHas cenaparusi.

DnexTpuyuecKas cernaparmsi.

Panuomerpudeckas cenapanus.

Arnomeparnus.

CHUTOBBIM aHAJTU30M 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 Pa3MECPOB.

4.

Pacces HpO6LI MaTepurajia Ha HCCKOJIBKHUX CUTAX C PaA3JIMUYHBIMU CTAHAAPTHBIMU

pa3MepamMu OTBEPCTH 3a]aHHOTO MOJIYJISL.

5.
1.
2.
3.

Kakoro Ha3HaueHue onepannuy KOHTPOJIBHOIO IPOXOYEHHUS B CXEMaX PyIONOArOTOBKU?
JU1 KOHTPOJIsI KPYITHOCTU APOOJIEHOTO MPOAYKTA.

J71s1 mosrydeHust TOBApHOTO IIPOYKTA 3aJaHHON KPYITHOCTH.

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

CTOJIax.



4. Jlng oTneneHus TOTOBOTO MO KPYIHOCTH MPOJYKTa OT UCXOAHOTO MaTepuaa,
MOCTYIAIOIIETO Ha IpobJIeHNe.
6. Kak BiuseT yroy HaKJIOHa MPOCEHBAIOIICH MOBEPXHOCTH IPOXOTA HA €ro
IPOU3BOUTENBLHOCTh U 3PPEKTUBHOCTb IPOXOUEHHS?
1. He Buuser.
2. UYewm Gosble yroy HaKJI0OHa, TEM BbIIIE IPOU3BOJUTENBHOCTh IPOX0TA U 3(PPEKTUBHOCTD
FPOXOYEHHUS.
3. Uewm OoJbllie yroi HakJIOHA, TEM BbIIIE IPOU3BOIUTENLHOCTh IPOXOTA U HUKE
3¢ (HEKTUBHOCTH TPOXOUYCHHUSI.
4. Yem Oobllie yroi HaKJIOHA, TEM MEHbIIE IPOU3BOIUTEILHOCTh TPOX0OTA U OOJIbLIE
3¢ (HEKTUBHOCTH TPOXOUYECHHUSI.
7. Kaxkoe npoOrieHune Ha3bIBaeTCA 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 mo 3 MM.
Crioco6 pa3rpy3Ku U3MEIbUEHHOTO MPOIYKTa U3 CTEP’KHEBOW MEITbHUIIBL:
CBOOOAHBIM CIIMBOM UY€pe3 pa3rpy30uHyto Hangy.
JInprépaMu NpUHYAUTEIBHO YAAISIETCS U3 MEJIBHULIBI.
Yepes HapyKHOE LUIMHIPUIECKOE CUTO.
Uepes peieTky ¢ WensiMu KIMHOOOpa3HOH (hOpMBI.
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 paznuuuun MuHepanoB B CHOCOOHOCTH OTpa)kaTh, IPOIMYCKaTh, IPETIOMIIATH CBET.
Ha3nauenue peareHToB - coOuparesneil Bo ¢uoTanuu:
s ruapodoOuzanivy NOBEpXHOCTH YaCTHIL.
Jnis ruapoduIn3any MOBEpXHOCTH YaCTHII.
Jns n3menenus pH ¢uioTaninoHHON MyJIbIIBI.
Jl1 n3MEHEHNsI HIOHHOT'O COCTaBa ITYJIbIIBL.
Kakoli n3 nepeuncieHHbIX anmnapaTroB He SBIJISIETCS IPaBUTAUOHHBIM?
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 MMOCTOSIHHBIX MarHUTOB.
4. Hanuuue paGoueit 30HbI MaJIOH AJTUHHBI U BBICOTHI C BBICOKOM HANPSKEHHOCTHIO MOJIS.
14. HeoOXoauMbIM yCIOBHEM pa3JIeIeHUs] MUHEPAJIOB MIPU AJIEKTPUUYECKON cerapanun
ABIISIETCS:
1. IlpumeHeHue peareHTOB.
2. Co3spanue cpelbl pa3ieneHus IPOMEXYTOUYHON INIOTHOCTU MEKAY MIOTHOCTAMU
pa3aessseMbIX MUHEPAJIOB.
3. Co3aaHue HEOTHOPOHOIO MArHUTHOT'O MOJIS.
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4. 3apsaka 9acTHIl TEM WA UHBIM CITIOCOOOM.

15. Ilenpto 06OTaTUTETBHBIX MPOIIECCOB SIBISETCS:

1. BrigencHue MeTaUIOB U3 XUMHYCCKUX COCIMHEHHMHI U OTICIICHHC HEMCTAIIMYCCKUX
KOMITOHEHTOB.

2. OumcTKa METaNIOB OT HEXKENATEIbHBIX TPHUMECEH.

3. OtaeneHue MoIe3HBIX MUHEPAJIOB OT BMEIIAOIICH ITOPOJIBbI M BPEIHBIX MPUMECEH 1
paszesieHne KOMIIOHEHTOB Ha Psi/i TPOyKTOB, IPUTOIHBIX IS JaJIbHEHIICH epepadOTKH.

4. V3BieueHune OTACIBHBIX COCTABIISIONIUX TBEPOTO IMOJIE3HOT0 HCKOITAEMOT0 C IIOMOIIIBIO
pPacTBOPUTEIIA.

Koumponvnas paboma Nol

Hanucarp Ha3BaHUe MPOYKTOB 00OTaIllEHUs U 1aTh UM OIpEAeTICHUS.

HamucaTts ocHOBHBIC TTOKa3aTeNH MPOYKTOB oboramieHus. JlaTh onpeaencHus 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 000PYIOBaHUS HA BEIOOD JUIsl TPOXOUYEHUS, IPOOJICHUS WM U3MENbYCHHS.
Hanucars npunimn pabotsl 000py10BaHuUs, JOCTOMHCTBA U HETOCTATKH.

Konmponvnas paboma No4

[IpuBectu 3cku3 000PyIO0BAHUS ISl TPABUTAIIMOHHOTO U MAarHUTHOTO O0OTAIEHUs MTOJIE3HBIX
uckonaembix. HamucaTtes npuHun paboTel 000py10BaHMs, JTOCTOMHCTBA U HEAOCTATKH.

Hamnucars 1 nmpeacTaBuTh CXeMaTUYHO MEXaHU3M JICUCTBUS (DIIOTAIIMOHHBIX PEareHTOB.

Konumponvnasa paboma Ne5

Knaccudukanus oneparuit o0e3BoxkuBanusa. VX Ha3HaueHUs, TOCTOMHCTBA U HEJIOCTATKU
onepauui.

Koumponvnasa paboma Ne6

[TpuBecT MPUHIUIHUATBHYIO CXeMY 000TallleH!s] MAarHETUTOBON PY/IBIL.

IlpumepHnulit nepeuenv mem u 3a0anull 011 NOO20MOBKU K IK3AMEHY:
Kakwue cBoiicTBa MIUHEpaIOB UCIIOJB3YIOTCS MIPH Pa3IMYHbIX METO/IaX oboraiieHus?
Koraa Heo0xo1MMo mpuMeHSITh MEXaHUYeCKoe o0oraiieHue?
W3 kakux omeparuii COCTOST MPOLIECChl 00OTaIeHUS?
Kaxkue nporiecchbl mepepaboTKu MUHEPATILHOTO CHIPhS Ha3bIBAIOTCS TTOJATOTOBUTEIILHBIMU?
Kakwue nporuecchbl nepepaboTKi MHHEPAIBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
Kaxkue mpoiieccol nepepadoTKu MUHEPATBLHOTO CHIPhs Ha3bIBAIOTCS BCTIOMOTaTeIbHBIMU?
Kakue nmpoIyKThl OMy4aroT B pe3yabTaTe oOoramieHus?
Yewm omnpezensieTcst mpeaeabHO BO3MOKHAST MACCOBast J0JIs IEHHOT'O0 KOMITOHEHTA B
KOHIIeHTpaTe?

9. IIpuBenuTe KAYSCTBCHHYIO CXeMY OOOTAIICHHS M CXEMY IICTTH aIllapaToB.

10. Yewm ompenensieTcst KPYIHOCTb, 10 KOTOPOI MOJIE3HOE HCKOTIaeMoe IPOOUTCS,
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 coCcTOUT Ha3HAYCHHE OIepaIuii pOXoUYeHUs, KitaccupuKammm?

14. Kakwue anmapatrbl HCTIONB3YIOTCS JUIS ONIEpAlliii TPOXOYEHUS U KIacCuPUKaIuu?

15. Kakue 3aKkOHOMEPHOCTH JIE)KAaT B OCHOBE TPABUTAIIMOHHOTO MPOIlecca 00oTameHus?
Knaccudukanus rpaBUTAIIMOHHBIX MTPOIIECCOB.

16. Yro HaspiBaeTcs mporeccom orcanku? OTcamouHbie MalTuHBI.

17. Kaxkue cuiibl JeHCTBYIOT HA MUHEpAIbHbIE YACTHIIBI HA TOBEPXHOCTU KOHIIEHTPALIMOHHOTO
crosa?
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18. Kakwue mone3Hblie HCKOMaeMbIe 000Taa0TCs Ha KOHIEHTPAILIMOHHBIX CTONAX?
OO6oraiieHre Ha BUHTOBBIX CEMapaTopax U KOHIEHTPALMOHHBIX CTOJIAX.

19. Yro Takoe TspKenas cpefa U KaKue TUITBI TSDKEIBIX CPEl BCTPEUAIOTCS B IPAKTUKE
oOorammenusa?

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

21. Kakwue cymecTByIOT OCHOBHBIE TUIIBI alllIapaTOB Ui Pa3/IeJICHUS B TSHKEIBIX CYCIICH3UIX?
OnummuTre TPUHIUI UX PabOTHI.

22. Knaccudukarus GaoTallMOHHBIX MPOIECCOB. B uem 3akitodaercs nporecc GiaoTanun?

23. Yo Ha3bIBAaeTCA KPaeBbIM YIJIOM CMauuBaHU?

24. KakoBo Ha3HaueHHE (PIIOTAIMOHHBIX PEareHTOB, UX KiIacCUpUKaIus?

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 TPU CEIEKTUBHON U KOJIJIEKTUBHO-CETIEKTUBHOM
cxemax Quiorauuu?

28. Knaccudukarus ¢paoTaliMOHHBIX MallvH. BemoMoratenbHoe hioTarmoHHOe
00opyI0BaHue.

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

30. Kak pa3nmnuaroT MUHEpaJIbl IO MAarHUTHBIM cBoMcTBaM? Kakoii cuibl TpedyroTes
MarHUTHBIE MOJIS TSl UX oOoraiieHus?

31. OTKpBITHIE ¥ 3aMKHYTHIE MATHUTHBIC CUCTEMBI. MarHUTHBIC TIOJISI CETIapaTOPOB.

32. Kakwue cymiecTBYIOT THUIIbI MATHUTHBIX CENapaToOpOB?

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

34. MarauTtHbIe cernapaTopsl A o0oramieHusi ciabOMarHUTHBIX PYA.

35. HazoBute MeTOIbI U anmapaThl 00€3BOKUBAHUS MTPOAYKTOB 000TaNICHHUS.

[lenpto mabopaTopHbIX pabOT 1O JAaHHOW JUCHHUIUIMHE SBJISETCS  MPAKTHYECKOE
03HAa-KOMJIEHHE CTYJEHTOB C PAa3JIMYHBIMU MpPOIECCAaMH U METOJaMH OOOTraIleHUs MOJIE3HBIX
HCKOITaeMBbIX, a TAK)KE TIOTyYEeHHE HABBIKOB IO BBITIOJHEHUIO Pa3IMYHBIX ONBITOB. B wacTHOCTH,
CTYAEHT JI0JKEH YMeTh IPaBUIbHO 000CHOBATh MPUMEHEHHE MPOIecca MM METO0/1a 000raleHus
JUIS 33IaHHOTO THIIA PYJbI, pAcCUMUTATh OCHOBHBIE TOKa3aTelW OOOTAIlEeHUS W TPEICTaBHUTH
UHIUBUAYaIbHBIA OTYeT. Bce modydeHHble SKclepUMEHTalbHbIE JaHHbIE HEOOXO0JUMO
NPOAHAJIM3UPOBATh, MPOBEPHUTH BHIIIOJHEHA JIM OCHOBHAs IeNb paboThl, CHOPMYIHPOBATH
BBIBOABI. EcaM mosyueHbl HU3KHE TEXHOJOTHMUYECKHE IIOoKa3aTelan OOOoraiieHus, yKas3aThb
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 MIEKOBOH IPOOHIIKU ¥ MTPOU3BOJICTBO CHTOBOTO aHAIIN3a

N3yuenne paboThl THPAIIMOHHOTIO TPOX0Ta U orpesesieHne 3 (HEeKTUBHOCTH IPOXOUEHUS
W3yuenne mporecca N3MEIbYCHUS PY/I B IAPOBOI METBHHUIIE

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 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 CTPOEHH e, XHMHYECKHIH U MUHEPAJIbHBII COCTaB 3eMHOM KOpPbI, MOpPdo10rHyecKue
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 CTAaHAAPTHON 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) Ilopsanoxk mnpoBedeHHs] TNPOMEXKYTOYHOH aTTeCTAllMM, IMOKAa3aTeJuM W KPHTEPHH
OlLlCHUBAHHA:

[TpomexxyrouHast arTecTanuss N0 AUCHUIUIMHE «OO0OorameHne IMOJIE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBISBISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHHA U
BJIJICHUH, IPOBOJUTCS B (POPME IK3aMEHa.

DK3aMeH M0 JAHHOW AWCIUIUIMHE MPOBOAMUTCS B YCTHOH (opMe IO 3K3aMEHAIMOHHBIM
OuneraM, KaAblil U3 KOTOPBIX BKIIKOYAeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA IO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. Ilo
OKOHYAHUHU OTBETA 3K3aMEHATOp MOXET 3aJaTh CTYJIEHTY JOINOJHUTEIbHBIE U YTOUHSIOLIUE
BoIpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3UTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM IpobiieMaM 000TallleHHs 0JE3HbIX HCKOIAEMBIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OILIEHKY «OTIM4HO» (5 OamioB) — oOydaroIIMHCs IOKa3bIBa€T BBICOKMHM YPOBEHb
c(OpMHUPOBAHHOCTH KOMIETESHIIHA, T.€. CTYJIEHT, IPEICTABIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U I1yOOKOE 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuasa, yMeHHe CBOOOIHO BBIIOJHATE 3a/1aHNUs,
MPEeyCMOTPEHHBIE MPOrPaMMOI, YCBOMUBIIMN OCHOBHYIO U 3HAKOMBIA C JOMOJHUTEIBHON
JIUTEPATypOi, pEKOMEHI0BaHHOM nporpamMoi. Kak nmpaBuiio, Ol€HKa «OTJIMYHOY BBICTABJISAETCS
CTyJECHTaM, YCBOMBIINM B3aHMOCBSI3b OCHOBHBIX MOHSITHA AMCHUIUIMHBI B UX 3HAYCHUH IS
npuoOpeTaeMoil mpodeccuu, MPOSBUBIIMM TBOPUECKHE CTOCOOHOCTH B OHUMAHUU, U3JI0KEHUN
Y UCTIOJIb30BaHUH Y4€OHO-IIPOrPAMMHOI0 MaTepuaa.;

— Ha OIEHKY «xopomo» (4 Oamia) — oOydYaroIIUiCsS IMOKAa3bIBACT CPEAHHIA YPOBCHB
chOpPMUPOBAHHOCTH  KOMIETEHIM, T.e. CTYICHT MPEACTaBIAEeT IOJHOE  3HaHHUE
y4eOHO-IIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIIOIHAIOIUN MPEeyCMOTPEHHbBIE B IIPOrpaMMe
3a/1aHMs], YCBOUBIIMI OCHOBHYIO JINTEPATypy, PEKOMEHJ0BaHHYIO B mporpamme. Kak mpasuio,
OIICHKA «XOPOIIIO» BHICTABIIAETCS CTYACHTAM, IIOKa3aBIIUM CHUCTEMaTHUYECKUI XapaKkTep 3HAHUMN
[0 JUCLUIUIMHE U CHOCOOHBIM K MX CaMOCTOSATEIbHOMY IOMOJIHEHUIO U OOHOBJICHHIO B XOJI€
JanbHene yaueOHoi paboThl U pohecCHOHATBHON AESITEbHOCTH;

— Ha OIICHKY «YyJIOBJIETBOPUTENbHO» (3 06amia) — oOydaromuics MOKa3bIBa€T MOPOTOBBIA
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IPEJCTaBIsIET 3HAHUS OCHOBHOI'O
yueOHO-TIPOrPaMMHOTO MaTepuaia B oObeMe, HEeoOXOAMMOM [UIsl JaibHeWmed ydeObl u
npejacTosiiell paboThl MO CHEUMATBHOCTH, CIPABISIIOIIMICS C BBIIOJHEHHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpaMMON, 3HAKOMBIM C OCHOBHOW JIMTEPAaTypoOH, pPEKOMEHJIOBAaHHOM
nporpammoil. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA JK3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHui, HO 00J1aal0IIUM HEOOXOIMMBIMH 3HAHUSMU JJISI X YCTPAHEHHS MOJl PYKOBOACTBOM
MpenoiaBarTelis;

— Ha OIIEHKY «HEY/JOBIETBOPUTENbHO» (2 Oamna) — pe3yabTar OOydeHUs HE JOCTUTHYT,
oOyJaromuiicss He MOXKET IOKa3aTh 3HAaHWS HAa YypPOBHE BOCHPOU3BENEHUS H OOBSCHEHUS
uH(pOpMaLii, HE MOXKET MOKa3aTh MHTEIJIEKTyalbHbIE HABBIKM PEIICHUs MPOCTHIX 33j4ay, T.€. Y
CTyJeHTa, 0OHAPYKUBAIOTCA MPOOEIBI B 3HAHUSAX OCHOBHOTO y4EOHO-TIPOTPaMMHOTO MaTepuaia,
JOCTUTHYTHl TPUHIMIHAIBbHBIE OIMMOKH B BBIMIOJHEHUH TPEIYCMOTPEHHBIX TMPOTPaMMOn
3a7JaHUN.

Ha OIICHKY «HEYIOBJIETBOpUTETHHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOU3BEICHUS U O0BSICHEHHSI MH(POPMAIIUHU, HE MOXKET MMOKa3aTh UHTEIUICKTyalIbHbIS
HAaBBIKH PEIICHUS MTPOCTHIX 3a7a4.



