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Kadenpa ["eonorun, MapKiueiIepckoro aesa u 06oraleHns IoNe3HbIX
HCKOIAeMbIX
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PaGouas mporpamma cocraBneHa Ha ocHose DI'OC BO - crmemmanurer o
cneranbrocth 21.05.04 Toproe neno (mpukas MuroGprayku Poccun ot 12.08.2020 r. Ne 987)

PaGouast mporpamma pacemotpena i ogo6pena Ha 3aceanuu kabeaps: [ 'eosioru,
MapKIICHIEPCKOro fesa 1 000rallieH s MoJe3HbIX HCKOMaeMbIX

27.02.2025, nporokos Ne 4 %
3aB. kadeapoii W.A. T'putun

&

Pabouast nporpamma oxo6pena Meroanyeckoit komuceneit VT {uT
07.02.2025 r. npotokon Ne 4

[Ipeacenarens N.A. ITerTanes
PaGouas nmporpamma cocrasieHa: .5
E. IO. leroms

nouert kapenpsl kadenpsr I'MInOIIH, kaun. TexH. Hayk

Perensent:
seaynmit enernamuet OO0 «Ypamxumeepsuey I'MJIuOI1U, kana. TexH. Hayk

%// B.IIL ansivos
/ ‘




JIner akTyanusanuu padoyeil nporpaMmsl

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa U 0100peHa s peanuzaruu 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, oocyxieHa u ogoopena s peanusanuu B 2027 - 2028
yueOHOM o1y Ha 3aceannu kageapsl [ eonoruu, MapKIeiHaepcKoro aeia u 000orameHus

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

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

[Iporokon ot 20 . Ne

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

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

IIporokom or 20 . Ne
3aB. kadeapoii H.A. I'puiiun

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanmsanuu 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 ToJTy Ha 3acefaHuu kageapsl ['eonoruu, MapKiieiaepckoro neia u 00orameHus

[Iporokom ot 20 . Ne

3aB. xadenpoii H.A.?pI/IHH/IH

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ojoopena i peanmsanuu B 2032 - 2033
y4eOHOM o1y Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIIeHaepCcKoro 1eia u 000TameHus

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




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

[ensimu ocBoeHUst MUCHMILTUHBL «OOoraiieHue MOJIe3HbIX HCKOMAEMbIX)» SBISIOTCS
pa3BUTHE Yy CTYACHTOB JIMYHOCTHBIX KadyecTB, a Takke (opMupoBaHue MpodheccHOoHaATbHBIX
KoMIieTeHIui B cooTBeTcTBUU ¢ TpeboBanusMu OI'OC BO no cnienmanbroctr 21.05.04 I'opHoe
Jelio.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Jucnunnmuna OGoraiieHue MOJIE3HBIX HCKOMAEMbIX BXOAMT B 00S3aTENbHYIO 4YacThb
y4eOHOro I1aHa 00pa3oBaTEIbHON MPOTPaAMMBI.

Jns  wu3ydyeHWs  AMCUMIUIMHBI ~ HEOOXOIuUMBI  3HaHUS  (YMEHHUS,  BIaJeHUs),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

I'eonorus

Munepanorus cyabpuaHbIx pya Ypaia

['eonoro-TexHoaornyeckas oreHKa MUHEPATILHOTO ChIPhs

®dusnueckas XUMUs

3uanus (yMEHUs, BIAJCHUS), IOJyUYeHHbIC IPU U3YUYCHUU JAHHON TUCHUILUIMHBI OyIyT
HEOOXOIUMBI JUISl U3YUCHHUS] TUCIUTUINH/TIPAKTUK:

[pobnenue, u3mMenbueHNE U TPOXOUYCHUE

Brytpudabpuunbiii TpaHCTIOPT U COOPYKEHUS

OCHOBBI yIipaBJI€HUs TPOCKTaMU

['paBUTAIIMOHHBII MeTOA 0OOTAIICHUS

CrenuanbHble 1 KOMOMHUPOBAHHBIE METOIbI 0OOTAIIICHUS

VM HHOBaLIMOHHBIE TPOEKTHBIE PEIICHUS

3 Komnerenuun ody4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS

AUCHUILIMHBI (MOYJIS1) M IVIAHMPYeMble pe3yJIbTaThbl 00yueHust

B pesynbprare ocBoeHUs AUCIUIUTHHBI (Moaysi) «OO0oraiieHue mojae3HbIX
HCKOIIa€MBbIX)» O6yanOIHHﬁ0ﬂ JOJIZKEH 06J'[aI[aTI> CJICAYIOINMHA KOMIICTCHISAMMN

KO,[[ HHAUKATOpa I/IHI[I/IKaTop JAOCTHIKCHUA KOMIICTCHIINN

OIIK-4 CriocobGeH ¢ ecTeCTBEHHOHAayYHbIX MO3ULIMNA OLEHUBATh CTPOEHUE, XUMHUYECKUH U
MUHEpAIBHBIA COCTaB 3€MHOW KOPBI, MOP(HOIOTHIECKNE OCOOCHHOCTH M T€HETHYECKHE THITBI
MECTOPOXKJICHHI TBEPJBIX IOJIE3HBIX MCKOMAEMBIX MPH PEIICHUH 33Jad 10 PallMOHATBHOMY U
KOMITJIEKCHOMY OCBOECHHIO I€0pPECYPCHOT0 MOTEHIIAIA HE/IP

OIlK-4.1 IIpuMeHsieT XUMUYECKU 1 MAHEPAJIbHBIN COCTAaB 36MHOM KOPBI, OCHOBHBIE
CBOICTBa MUHEPAJTIOB PA3JIMYHBIX KJIACCOB U TJIaBHBIE TUIIBI PYyJ U TOPHBIX
HOPOJ JUIsl PEIICHMs 3a]1a4 TI0 OCBOCHUIO HEZIP

OIIK-4.2 Brnaneer meTogaMu npakTH4eCKOH AMArHOCTHKH MUHEPAIOB Py, TOPHBIX
1opoJ, KJaccupukanuen u XapaKTepUCTUKON TJIaBHBIX
NopoJo00pasyloUMX M PYIHBIX MHHEpPANOB, BEAET IEPBUUHYIO
JJOKYMEHTAIUIO TIOJIEBBIX JAHHBIX M MEPBUYHYI0 00pabOTKy 00pa3IoB




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 6 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 3 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 2 JIUTEPATYpPBI 110
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 24 JIOTIOJTHUTENLHON KonrtponbHas OIlK-4.1,
BEIIECTBEHHOTO COCTaBa ' ' JIUTEPATYPHI 110 pabota OIlK-4.2
MHHEPAIbHOTO CHIPBS U JIHUCIUIUINHE,
MPOAYKTOB 00OTaleHUs KOHCIIEKTa




JICKITUH.

Htoro o paszaeny 0,5 15,4
2. 'paHyIOMETPUYUECKHI COCTaB
Wzyuenne
. OCHOBHOM 1
2.1 I'panynomerpuyeckuit P —
COCTaB PyJ U MPOJYKTOB KontponbHas OIIK-4.1,
0,5 2 10 JIUTEPATYPHI 110
00OoraIeHus, METOJIbI €TO HCLHTLTHHE pabora OIIK-4.2
OIpereeHus KOHCIICKTA ’
JICKITUH.
Nzyuenne
. OCHOBHOM M
2.2 CUTOBBIN aHAIN3. OTIOHITEIBHOM
kana knaccuduranum o KonTponrHas OIIK-4.1,
’ 10 JTUTEPATYPHI 110 P
MOJTYJIb IITKAJIBI LIRS pabora OIIK-4.2
Kiaccu(pUKaIu HKOiCHeKTa ’
JICKITHUH.
Nzyuenne
OCHOBHOM M
2.3 O6paboTKa pe3ynbTaToB OTIONHHTIEHOM
TPaHyJIOMETPHYECKOTO a KoutponbHas OIlK-4.1,
10 JUTEpaTyphl IO
aHaJn3a " TOCTPOCHHE HOLMILIIHE pabora OIIK-4.2
XapaKTePUCTHUK KPYITHOCTH onicnema ’
JIEKIIHH.
HWroro no pazaeny 0,5 2 30
3. [loaroToBUTENBHBIE TIPOIECCH
Nzyuenue
OCHOBHOM M 3ammra
OITOJITHUTEIIbHOK nabopaTopHOi
3.1 I'poxoene. 0,1 0,2 2 HHI/ITe aTypEl 110 E6OTEI OIIK-4.1,
Ha3nauenue npouecca ' ' patyp P OIIK-4.2
JIUCLHUTIINHE, KonTtponbHas
KOHCIIEKTa pabora
JICKIIHH.
Nsyuenune
OCHOBHOM M 3ammra
3.2 DddeKTUBHOCTD . .
b JIOTOJTHUTENHHOM nabopatopHoi
TPOXOHCHIA, 0,1 0,2 2 JINTEPATYPHI 110 a00THI OIIK-4.1,
Kiaccu(pUKaIus u ! ! patyp p OIIK-4.2
JIUCLHUTIINHE, KonTtponbHas
KOHCTPYKI[UH IPOXOTOB KOHCIICKTA pabota
JICKIIHH.
NsyueHue
OCHOBHOM M 3amura
3.3 IpoGnenue. Ha3znauenue JIOTIOJTHUTEILHON nabopatopHOU OIK-4.1
IpoOiieHus, CTeneHb 0,1 0,2 10 JIUTEPATYpPBI 110 paboThI OIK- 4' 2‘
IpoOneHust JTUCLUILINHE, KontponbHas '
KOHCIIEKTa pabora
JIEKITHH.
Nzyuenue
OCHOBHOM M 3amura
3.4 Knaccubukanus 1 . .
buxan JIOTIOJTHUTEILHOM nabopaTtopHOn
KOHCTPYKIUHU APOOUIIOK ISt OIIK-4.1,
0,1 0,2 10 JUTEPaTyphl MO paboThI
KPYITHOT'O, CPEJIHETO U OIIK-4.2
JIACIATIIINHE, KoutpomnbHas
MEJIKOTO JPOOICHUs COHCIIEKTA pabota
JIEKITHH.
H3yuenne
. e 3amura
3.5 KpynHocTs, 10 KOTOpOit OCHOBHOM 1 1A60PATODHOI
HEOOXOJMMO JPOOUTH ChIPHE 01 02 10 JIOTIOJTHUTENILHON SGOTEI 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 10 JUTEPATYPHI 110 padoThI OIIK- 4' 2’
U3MENIbYEHUS JUCLIUIUINHE, Kontponbhas '
KOHCIICKTa pabora
JIEKIUH.
Nzyuenue
3.7 . Knaccudukarus OCHOBHOH 1 N Sanpra .
JIOTIOJTHUTEIILHOM nmabopaTopHOH
PasMOIILHOTO 0,1 0,2 8 JUTEPATYPHI 110 padoThI OIIK-4.1,
obopynoBanus. CxeMsl ' ' OIIK-4.2
MO YCHILS JUCLIUTUINHE, KonrponbHas
KOHCIIEKTa pabora
JIEKIUH.
3.8 'mppaBnuyeckas W3zyyenue
KkiaccuduKanys u ee pojb B OCHOBHO¥ U 3amuTa
TEXHOJIOTHYECKUX CXeMax JIOTIOJTHUTENBHOM nabopaTopHOH
OIIK-4.1,
(habpuk. 3aKOHOMEPHOCTH 0,1 0,2 6 JUTEPATYPHI 110 padoThI OTIK-4.2
CBOOO/THOTO U CTECHEHHOTO JTUCLIUTUINHE, Kontponbnas '
naseHus yactuu. OCHOBHbIC KOHCIIEKTa pabora
IPUHIUIBI KIacCUbHUKALIN JIEKIHH.
Nzydenne
3.9 Komcrpykiui OCHOBHOMH 1 ) 3amura §
JIOTIOJTHUTENILHOU nabopatopHoi
MEXAHIICCKHIX 0,1 0,2 6 JUTEPATYpPHI 110 paboTsl OIIK-4.1,
Kiaccu(pUKaToOpoB, 00JIaCTh ' ' OIlK-4.2
JX TIpHMEHCHHA JTUCLIUTUINHE, KontponbHas
KOHCIIEKTa pabora
JICKLIU.
W3yuenune
OCHOBHOM 1 3amuTa
3.10 Konctpykuuu u JIOTIOJTHUTEIbHON nabopatopHoi OIK-4.1
MIPUHLIUI AeUCTBUS 0,1 0,2 6 JUTEpaTypsl IO paboTsl OITK- 4' 2’
TUAPOLUKIOHOB UCIUIIIINHE, KouTpomnbnas '
KOHCIIEKTa pabora
JIEKITUH.
HWroro no pasaeny 1 2 70
4. OCHOBHBIE TIPOIIECCHI
4.1 I'paBuTaInOHHOE N3ydenne
o0oraleH1e MmoJIe3HbIX OCHOBHOM 1 3amura
HCKOTAaEeMBbIX. JIOTIOTHUTEIHHON nabopatopHoi OIK-4.1
TeopeTHuecKre OCHOBBI. 0,5 JUTEPATYPHI 110 paboThl OIK- 4' 2’
CkopocThb TaieHusl, JUCHUILINHE, KoHuTponbHas '
K03 GUIUECHT KOHCIIEKTa pabora
paBHONIAAEMOCTH JICKLUH.
4.2 Ipoueccsl
TpaBUTAIIOHHOTO Nzyuenue
oboralieHus: MPOMBIBKa, OCHOBHO¥ U 3amuTa
OTCajKa, KOHIIEHTPALHS Ha JIOTIOJTHUTENBHOM n1abopaToOpHON OIK-4.1
CTOJax, o0oraiieHue Ha 0,5 1 JUTEPaATypBI IO paboThI OIK- 4' 2’
[UTIO3aX U JKeno0ax, JHUCLHUIUTUHE, KoHuTponbHas '
BUHTOBBIX CeNapaTropax, KOHCIIEKTa pabora
o0oraiieHne B TSKEIbIX JICKITHH.
CYCTIEH3HSX
4.3 CymHoCTh MPOLECCOB, Wzyuenue 3amura
KOHCTPYKTUBHBIE 1 05 2 OCHOBHOMH U n1abopaTopHO’ OIIK-4.1,
TEXHOJIOTMYECKHE Tapa- JIOTIOJTHUTEJILHOU paboThl OIIK-4.2

METpBI annapaToB U

JUTEPATypHI 110

KonTponpuas




MalllvH, ITpaKTUuKa ux

JUCITUITIIUHE,

KOHCIICKTa pabora
MPUMEHEHUS N
Nzyuenue
4.4 MarauTtHoOe .
o6oramenye OCHOBHOM U 3amura
) JIOTIOJTHUTEIIbHOM nabopaTtopHOH
TeopeTHuecKre OCHOBBHI. 05 IHTEDATYDBL 1O AGOTLI OIIK-4.1,
MarauTHbIe CBOMCTBA ! patyp p OIIK-4.2
JIHUCHHILINHE, KouTtponbHas
MHUHEPAaJIOB, MArHUTHbBIE COHCIICKTA aGota
TIOJISI CenapaTopoB I p
Nzyuenue
4.5 OGopynosanme s OCHOBHOM U 3ammra
MAarHUTHOTO OOOTaICHIS: . N
JIOITOJIHATEILHOM nabopaTopHO
Cemnaparop s CUIIbHO U OIIK-4.1,
0,5 JUTEPATYPHI 110 padoThI
cJ1a00MarHUTHBIX PYX; OIIK-4.2
JIHACIHIIINHE, KoutponbHas
CyX#e ¥ MOKpPbIE MarHUTHBIC COHCIICKTA aGora
cernaparopsl J—— p
Nzyuenue
4.6 DnexTpuyecKoe OCHOBHOMU U 3amura
oboramenue. Pusnueckue JTOTIOJTHUTEIILHOU nabopaTopHOM OTK-4.1
OCHOBBI TIpoIIecca, MOJI- 0,5 JUTEPATYPHI 110 padoThI OIIK 4' 2’
rOTOBKa MaTepuaa K JIHCLHILINHE, Kontponbhas '
3JIEKTPUYECKOI cenapanuu KOHCIIEKTa pabora
JICKIIUH.
Nzydenne
4.7 Knaccudukanus OCHOBHOI 1 Samra
JIEKTPUYECKUX . .
OIIOJIHATEILHOMN J1abopaTopHOM
CernapaTropoB, UX A parop OIlK-4.1,
JUTEPATYpPHI 110 paboTsl
KOHCTPYKTHUBHBIC U OIlK-4.2
IOUCLIUILIMHE, KouTponbnas
TEXHOJIOTHUECKHE COHCIICKTA aGora
napaMeTpsl J—— p
W3yuenune
OCHOBHOM U 3amura
4.8 CneunalibHbIe METOIBI JIOTIOJTHUTEIILHOM J1a00paTOPHOM
OIIK-4.1
HOATOTOBKY U 000TralIeHus JUTEPATYpPHI 110 paboThI OIIK 4' 2’
pya UCIUIIIINHE, KouTponbnas '
KOHCIIEKTA pabora
JIEKITUH.
4.9 Pynopaz6opka: Wzyuenue
oboraiieHue 1o TPEHHUIO, OCHOBHOH 1 3amura
¢dhopwme, 1Bery, JIOTIOJTHUTEIbHON nabopatopHoi OIK-4.1
(ororpaBuTanUs; 0OXKUT JUTEPATYpPHI 110 paboThI OITK 4' 2’
T; H30MpaTeIbHOC JUCIHUILINHE, OHTPOJIbHAS '
0 K
IpoOJeHue, H3MeNIbUYCHHE, KOHCIIEKTa pabora
XHMHYECKOE 00oraieHne JIEKIUIA.
Nzyuenue
OCHOBHOM U
4.10 dnorauronHoOE [ ———
oboraiieHue. HTeDATYDLL 10 KonTtponbHas OIIK-4.1,
TeopeTnueckue OCHOBBI. ILI/ICEI/IH};IPI/IHG pabora OIlK-4.2
Kuneruka ¢noraunu KOHCIIEKTA ’
JICKIIMH.
Nzyuenue
4.11 ®dnoranoHHbIE OCHOBHOU U
€areHThl, UX OIIOJHHUTEIbHOI
p ’ A KontponbHas OIIK-4.1,
KiaccupuKaIus, JIUTEPATYPHI 110 pabota OIK-4.2
HA3HAYCHHUEC U MCXAaHHNU3M JUCLIMIIINHE, '
JIeHCTBUS KOHCIICKTa
JICKIIHMH.
4.12 ®dnoraoHHbIE N3zyuenue
MaIlIFHEI I/I;(I OCHZ;IHOﬁ u Kontposnas OIIK-4.1,
’ . pabora OIlK-4.2
Kiaccupukanys, JIOIOJIHATCILHOM




JIUTEPaTyphl IO

KOHCTpYKILA JIUCLMILINHE, OIIK-4.1,
py KOHCIIEKTa OIIK-4.2
TIEKIUH.
Nzyuenue
4.13 TIpakTHKa IPUMEHEHUS yHeHn
OCHOBHOMH U
MAIIHH Pa3IHYHbIX TUIIOB OTONHHTENBHO
(MexaHu4ecKue, 2 HTEDATYDBL 10 KonTtponbHas OIlK-4.1,
MTHEBMOMEXaHUYECKNE, patyp pabora OIlK-4.2
JCIAIUIAHE,
KOJIOHHBIE U JIp.). CXeMEBI 1
KOHCIIEKTa
PEKUMBI QIOTAIMN N
JIeKLHH.
Hroro no paszneny 1 23
5. O0e3BoXMBaHHE H
onpoOoBaHKe
Wzyuenue
OCHOBHOM 1
5.1 OGe3BOXKHMBaHUE. OTIONHHTENBHOM
Ha3nauenue onepanuii 05 5 HTEDATVDEL 10 KonTponbhas OIIK-4.1,
00€3BOXKUBAHUS U UX ' patyp pabota OIIK-4.2
THCIHTUINHE,
KJIaccupuKanus
KOHCIIEKTa
JeKIUi.
Nzyuenne
OCHOBHOM 1
5.2 OmpoboBanue u OTONHHTENBHOM
KOHTPOJIb Ha 5 HTEDATYDEL 10 KonTponbhas OIIK-4.1,
oboratuTenpHbIX (habpuKax. patyp pabora OIIK-4.2
JTUCLIUTUINHE,
Twurel U Ha-3HAUEHUE TIPOO
KOHCIIEKTa
JeKIUi.
HWroro no pazaeny 0,5 10
6. Obume ceeneHus 0o
00oraTuTeNpHO-
TEXHOJIOTMYECKOH crucTeme
Nzyuenue
OCHOBHOM 1
6.1 TexHnonornueckue OTOHHTENBHOM
CXEMBI: KaYeCTBEHHEBIE, KonTponpuas OIIK-4.1,
05 3 JIUTEPATYPHI 110
BOJIHO-IIIJTAMOBBIE U CXEMBI pabota OIIK-4.2
JHCIHAIUINHE,
LT arnmnapaToB
KOHCIIEKTa
JICKLIMA.
Wzyuenue
6.2 YrpaBieHne Ka4eCTBOM ety
OCHOBHOH U
MOJIE3HBIX UCKOIIaeMBIX MPU JO———
uX 100bIYE, yCpeIHEHHE KonTpomnbhas OIlK-4.1,
3 JIUTEPATYPHI 110
MHUHEPAJIbHOT'O ChIPbS B pabota OIIK-4.2
THCIHIUIAHE,
TOPHOM ILIEXE U Ha
N KOHCIIEKTa
oboraTutenbHON (Gadbpuke o
JICKIIHH.
Uzyuenue
6.3 TexHonorus yHeHn
OCHOBHOI1
oboraiieHus pyz1 YepHBIX, N
JOTOJTHATEIHHOM
LBETHBIX U PEIKUX 4 HTEDATVDL 10 KonTponbnas OIlK-4.1,
MmetayioB. TpeboBaHus K patyp pabota OIIK-4.2
JUCLUIUINHE,
Ka4eCTBY KOHLEHTPATOB 1
KOHCIIEKTa
CBIpBSL. N
JICKIIHH.
HWroro no pazaeny 0,5 10
HWroro 3a cemectp 4 158,4 SK3aMeH
Hroro no aucuuruinae 4 158,4 DK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B mnpomnecce npenogaBanusi TUCHUILIUHBI ««OO0O0raiieHne MoJe3HbIX HCKOMAEMBIX»)
MPUMEHSIOTCS pa3IMYHbIe BUIBI 00Pa30BaTENbHBIX TEXHOIOTUH.

JIeKIIMOHHBI MaTepuall 3aKpeIuisieTcss B XOAE JIabOpaTOpHBIX padoT, HAa KOTOPBIX
BBITIOJIHSAIOTCS. TPYIIOBBIE WJIM WHAMBHUIAYyalbHbIE 3aJaHUsl O TpoiaeHHOW Teme. llpu
MPOBEICHUH Ta0OPATOPHBIX 3aHATHI MCIIOJB3YETCS METO/I KOHTEKCTHOTO O0yUYEHHsI, KOTOPBIH
MO3BOJISICT YCBOUTH MaTepHal IyTEM BBISBICHUS CBS3€H MEXAY KOHKPETHBIM 3HAHUEM M €TI0
MIPUMCHECHUEM.

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUK M  (POPMHUPOBAHHE OCHOBHBIX
MPEJCTaBICHUNA IO KypCy IPOUCXOIUT C UCTIONIBb30BaHUEM MYJIbTHMEIUIHOTO 000py10BaHUS.

1. TpamumuonHsle 0Opa30BaTENbHBIE TEXHOJIOTMH OPUEHTHPYIOTCS Ha OPraHU3aIHIo
00pa3oBaTEeNbHOIO  MPOLECCa, MPEANONATAloOUIYI0 MPSAMYI0 TPAaHCISLUUIO 3HAHUH — OT
MpernoiaBaTels K CTyIeHTY (IPEeUMYIIECTBEHHO HA OCHOBE OOBSICHUTENFHO- WIUTIOCTPATUBHBIX
METOJI0B 00yueHus1). YueOHas JAesITeIbHOCTh CTYAEHTa HOCUT B TAKUX YCJIOBMSIX, KaK IPaBUIIO,
PENpPOAYKTUBHBIN XapakTep.

®opMbl yUEOHBIX 3aHATHI C UCMOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHUM:

UudopmanmonHast Jekuss — [OCJIeIOBaTeNIbHOE UW3JIOKEHHWE Marepuaia B
JTUCIHUIUTMHAPHON JIOTHUKE, OCYIIECTBIISIEMOE MPEUMYIIECTBEHHO BepOaJbHBIMU CpPEICTBAMHU
(MOHOJIOT TIpeno1aBaTeis).

CemuHap — Oecefia mpernogaBaTelis U CTyJEHTOB, 00CYXIeHHE 3apaHee MOArOTOBICHHBIX
COOOIIEHUH 1O KaXIOMY BOIPOCY IIJlaHa 3aHATUS C E€OUHBIM I BCEX MEpeyHEM
peKOMeH1yeMOl 00s3aTeNbHOM U TOTIOIHUTEIHHON JIUTEPATYPHI.

[TpakTHyeckoe 3aHsATHE, MOCBSIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHI U HaBBIKOB I10
MIPEITI0KEHHOMY allTOPUTMY.

2. TexHonoruu MpoodIEeMHOr0 00y4YeHHUsI — OpraHu3alms 00pa3oBaTeIbLHOrO Mpollecca,
KOTOpas IpeAroiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE YUEOHBIX MPOOJIEMHBIX
CUTYaIui A7l CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATENBHOMN JAEITETbHOCTU CTYACHTOB.

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

[IpoGneMHass Jekiuss — W3NOKEHHEe Marepuana, MpeArnoarampiee MOCTaHOBKY
NpOOJEMHBIX M JIUCKYCCHOHHBIX BOIIPOCOB, OCBEIEHHE Pa3IMYHBIX HAYYHBIX IOAXOJIOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PAa3IMYHBIMU MOJENSMU MHTEPIpETAlli HU3y4aeMOTo
MaTepuana.

Jlexums «BaBoeM» (OuWHapHas JeKIHs) — UW3IOXKEHHWE MaTepuaira B ¢opMme
JUAIOTUYECKOTO OOIIeHHs] JABYX TpernojaBareieil (Hampumep, PEKOHCTPYKIUS Juanora
MpeICTaBUTENEH PA3IMUHBIX HAYYHBIX IIKOJ, YYEHOTO» U «IPAKTUKa» U T.II.).

[TpakTueckoe 3aHsATHE B (QopMe MpaKTUKymMa — OpraHu3anus y4eOHOH paboThl,
HampaBlieHHAsT HAa pelIeHHEe KOMIUIEKCHOW y4eOHO-TIO3HAaBaTEeNbHOUW 3amaud, Tpedyromieil oT
CTYJICHTa MIPUMEHEHHSI KaK HAyYHO-TEOPETUUECKHUX 3HAHUH, TaK U MPAKTHUYECKUX HABBIKOB.

[IpakTudyeckoe 3aHATHE Ha OCHOBE Keiic-Merona — oOy4yeHHMEe B KOHTEKCTE
MOJIEIUPYEMOI CUTYallHH, BOCIIPOU3BOISIIEH peayibHbIe yCIOBHS HAy4YHOM,
MIPOU3BO/ICTBEHHOMH, O0IIECTBEHHO JesiTeabHOCTH. OOyyaromuecs T0KHbI TPOaHaIu3UpOBaTh
CUTYyallHl0, pa300paThCsi B CYTH NpoOJIeM, MPEJIOKUTh BO3MOXKHBIE PEIIeHUS U BbIOpaTh
nyuymiee u3 HuX. Kelicel 0azupyroTcs Ha peanbHOM (DaKTUYECKOM MaTepuaie HWIH JKe
MPUOIHKEHBI K peaTbHON CUTYaIUH.

3. rpoBble TEXHOJOTMH — OpraHMU3alusl 00pa3oBaTeIbHOIO Mpollecca, 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
Oyaymieit mpohecCHOHALHOW NEATEIIEHOCTH CIEIHaCTa, MOJEIUPOBAHUS TaKUX CHCTEM
OTHOIICHUH, KOTOPbIE XapaKTEPHBI JIJIS 3TOM 1eATEIbHOCTH KaK LENOro.

JlenoBasi urpa — MOJETUPOBAHUE PA3IMYHBIX CUTYallMi, CBA3aHHBIX C BBIPAOOTKOW U
MIPUHAITHEM COBMECTHBIX PEUICHH, 00CYKICHHEM BOIPOCOB B PEKUME «MO3TOBOTO LITypMa,
PEKOHCTPYKIMEH PYHKIIMOHATBHOTO B3aUMOCHCTBHSI B KOJUIEKTHBE U T.II.



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

4. TexHONOTUU TPOEKTHOrO OOyUYEHHsI — OpraHM3anus oOpa3oBaTeNbHOTO Ipolecca B
COOTBETCTBUM C QJIFOPUTMOM IIO3TAIIHOIO PEIIECHUS NPOOJEMHOW 3aJauyd WIM BBINOJIHEHUS
yuyebHoro 3amanus. [IpoekT mpeamosaraeT  COBMECTHYI  y4eOHO-TIO3HABaTEIbHYIO
JESITENIbHOCTh I'PYNIbl CTYAEHTOB, HAIlPaBJICHHYI0 HAa BbIPA0OTKY KOHLIEINIUHU, YCTAHOBJICHHE
nenei u 3a1a4, GOpMyYIHUPOBKY OXKHIAEMBIX PE3yIbTATOB, ONPEICICHNE PUHIIUIIOB U METOUK
pelieHus] TOCTAaBICHHBIX 3aJad, IUIAHUPOBaHMWE XoAa paboThl, TOUCK JAOCTYMHBIX U
ONITUMAJIBHBIX PECYPCOB, MOATAMHYIO PEATH3AIMIO IJIaHa PabOoThl, MPE3CHTAIMIO PE3yIbTaTOB
paboThI, UX OCMBICIICHHE U PEDICKCHIO.

OcCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBaTenbCKUil MPOEKT — CTPYKTypa npuOimxeHa K QopMary HAy4dHOTO
UCCIIEIOBaHMs  (JOKA3aTeNbCTBO AKTYaJbHOCTH TEMBI, ONpEIeNCHHEe HAyYHOH MpoOJIeMBl,
npeaMera U 00bEeKTa HCCIeNOBaHMA, N M 3a1ad, METOJ0B, MCTOYHHKOB, BBIIBII)KECHHE
THIIOTE3BI, 0000IIEHHE PE3yIIbTaTOB, BBIBO/IBI, 0003HAUYEHHE HOBBIX MTPOOIIEM).

TBopUeckuil MPOEKT, KaKk MpaBWJIO, HE MMEET JETalIbHO NPOpPabOTaHHON CTPYKTYpBI;
y4eOHO-TI03HABATENbHAs JIEATEILHOCTh CTYACHTOB OCYIIECTBISIETCS B paMKaX pPaMOYHOTO
3aJlaHus, IOAUYMHSACH JIOTHUKE U HHTEPECaM YYaCTHUKOB IIPOEKTA, )KaHPy KOHEUHOT'O pe3yJibTara
(razera, pmIIBM, IPA3THHUK, U3AHUE, SKCKYPCHS U T.I1.).

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

5. uTepakTUBHBIC TEXHOJIOTUU — OpraHu3alus o0pa3oBaTeIbLHOTO MpoIecca, KoTopas
IIpe/IoJIaraeT akKTUBHOE U HEJIMHEHHOE B3aMMOJICHCTBUE BCEX YYACTHUKOB, IOCTHKEHHE Ha
9TOW OCHOBE JMYHOCTHO 3HAUMMOIO JUIsi HUX oOpa3oBaTelbHOrO pesyibrata. Hapsay co
CHEIMATM3UPOBAHHBIMU ~ TEXHOJIOTUAMU  Takoro pojJa  HNPUHLUI  MHTEPAKTUBHOCTH
MPOCIIeKUBAETCSI B OOJBIIMHCTBE  COBPEMEHHBIX  OOpa30BaTENbHBIX  TEXHOJIOTHH.
HHTEepakTHBHOCTH MO/Ipa3yMeBaeT CyObEeKT CyObEKTHbIE OTHOLIEHHUS B X0/1€ 00pa30BaTeIbHOTO
mpoliecca H, Kak clieicTBue, (GopMupoBaHHe caMOpa3BUBaOIIEiCst ”HPOPMALIMOHHO-PECYPCHOM
cpenpl.

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

Jlexuust «oOpaTHON 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,
npoOJeMbl, BBIBICHHE MHEHHH B Trpynme (MEXIpyNIoBOW IUallor, AUCKYCCHUS Kak CIOp-
JTAJIOT).

6. HupopManMOHHO-KOMMYHHUKALIMOHHbIE ~ OOpa3oBaTelIbHbIE  TEXHOJNOTHH  —
opraHu3anys 06pa3zoBaTeNbHOrO Mpolecca, OCHOBaHHAs HAa MPUMEHEHUH CHeIMAaT3UPOBAHHBIX
MPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJCTB paboThl ¢ MH(OpMaIUEH.

@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, IpaMUeCcKuX, ayJHo- U BUJEOMATEePHaJIOB).

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



6 YueOHO-MeTOqMYECKOE 0OOecTedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaroImXxcst
[IpencrapieHo B mpuioxeHuu 1.

7 OueHoYHbIE CPeCTBA J1JIA IPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlNU
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecedyeHne JUCHUIIIMHbI

a) OcHoBHAas JUTEpaTypa:

1. Ikhmayies S.J. Advances in minerals research ([locTixkeHus B H3y4EHUH MTOIE3HBIX
nckomaembix) /Springer, 2024 r., 320 ctp., ISBN: 978-3-031-49174-0.

2. ABnioxus, B. M. OcHOBBI 000OTaIlICHHS ITOJIC3HBIX HCKOITAeMBbIX : YYCOHHK : B 2 TOMax /
B. M. ABgoxuH. — 5-e u3n., crep. — Mocksa : ['opHas kaura, 2021 — Tom 1 — 2021. — 420 c.
— ISBN 978-5-98672-533-8. — TekcT : anekTpoHHbId // JlaHb : 31€KTPOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/248780

3. Bnacosa, B. B. OcHOBBI 00oraInieHus MoJIe3HBIX HCKOMIAeMbIX : yaeOHoe rmocooue / B.
B. BmacoBa. — Hpkyrck : UPHUTY, 2020. — 126 c.— Tekct : anekrponsslii / Jlanp :
aJIeKTpOHHO-OnOmoTeynas cucrema. — URL: https://e.lanbook.com/book/325136

4. Jleroms, E.}O., IllaBakyneBa, O.II. OOoramenue TMOJE3HBIX HCKOMAEMBIX
[DnmexkTpoHHEIH pecype] : ydebHoe mocodue / MI'TY. - Marautoropck: MI'TY, 2016. — 1
AJEKTPOH. OIIT. JIICK (CD-ROM) — Pexum JI0CTyTa:
https://magtu.informsystema.ru/Marc.html?locale=ru

5. OOorameHne MOJE3HBIX HCKOMAeMbIX [DIeKTpOHHBIN pecypc]: ydeOHoe mocobue
/Nlykuna K.M., Sxymkun B.I1., Myknakosa A.H. - M.: HULl UHOPA-M, 2016. - 224 c. .-
Pesxxum poctymna: http://znanium.com/catalog.php?bookinfo=501567 - 3ari. ¢ skpana. —ISBN
978-5-16-010748-6.

0) /lomoJiHUTEIbHAA JIUTEpaTypa:

1. Copokun, M.M. ®nortanvioHHbIE METOJbI OOOTalIeHUS. XUMHYECKHE OCHOBBI
doraruu : yaedbnoe nocodue / M.M. Copokun. — Mocksa: MUCHUC, 2011. — 411 ¢. — ISBN
978-5-87623-237-3. — Pexwum nocrymna: https://e.lanbook.com/book/2073

2. Kapmaszun, B.B. MaruuThsle, 3JeKTpu4ecKrie U CHelUalbHble METObl 000TaIleHus
MOJIC3HBIX MCKOMaeMbIX: yueOHuk: B 2 Tomax / B.B. Kapmasun, B.1. Kapmasuun. — 3-¢ usf.,
crep. — Mocksa: ['opHas kuura, [6. 1.]. — Tom 1. MarHuTHble U 3JIEKTPUUYECKHE METObI
oOorameHus nmoyie3nbx uckonaemorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
nocryma: https://e.lanbook.com/book/111394

3. E.E. Aanpee, O.H. TuxonoB [[poOiieHre, W3MeIbUEeHUE W TIOJTOTOBKA CHIPHS K
oboramenwnto. — C-116, 2007. 439 c.

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

5. AbpamoB A.A. IlepepaboTka, o0oraiieHrne U KOMIUIEKCHOE UCIIOJIb30BAaHUE TBEPIIBIX
noJe3HbIx uckonaembix. T.1 IIpoueccs! anmapatsl: YueOnuk. M.: MITVY, 2004. —471 c.

6. AdpamoB A.A. [lepepaboTka, oOoranieHre U KOMIICKCHOE UCIIOJIb30BAHUE TBEPIIBIX
noJe3Hbix uckomnaemsix. T.1l TexHomorust oboramieHns NoJae3HbIX UCKOMAaeMbIX: Y4eOHUK. M.:
MITYVY, 2004. - 471 c.

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

8. Kapmasun B.B. MaruuTHble, 3JIeKTpUYECKHE U CIHEUUAIbHBIE METO/bI 00OTalleHHs
NoJIe3HbIX UckonaeMsix (21) / M.: MIT'Y, 2005.

9. [lIunaes B.I1. OcHOBHI 00oTaIeHHsI MTOJIE3HBIX UCKOTAEMBIX. Y. TOCOOUE /ISl BY30B.
—M.: Henpa, 1986.- 296 c.

10. CnpaBounuk no oboramenuto pya. B 3 1. /Ilon pen. bormanosa O.C.-2-e¢ u3n.,
nepepad. u gom. — M.: Heapa, 1983.



https://e.lanbook.com/book/248780
https://e.lanbook.com/book/325136
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) MeToauuyecKkue yKazaHus:

1. Herons E.}O., IlaBakyneBa O.I1. OcHOBBI 00OTaIIEHUs TOJIE3HBIX HCKOMAEMBIX:
WNHCcTpyKIMs 10 BBITTOJIHEHHIO JIAOOPATOPHBIX padoT I cTyAeHTOB crenuanbHoctu 21.05.04
Bcex Gopm o0ydenus.— M31-so Maruutoropcek. roc. Texs. yH-ta uM. .. Hocosa, 2016. —40 c. —
Pexxum mocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. JHeroms E.}O., HlaBakynmeBa O.I1. IlepepaboTka MOJIE3HBIX HCKOIMAEMBIX
[DnexTponnslit pecypce] : npaktukym / MI'TY. - Marauroropck : MI'TY, 2017. - 1 s1ekTpoH.
ont. auck (CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecneuenue u UHTepHer-pecypcebi:
https://e.lanbook.com/book/2073  Copokur, M.M.  ®nOoTalMOHHBIE  METOIbBI

oborareHus. XMMHYECKHE OCHOBBI (ioTaiiuu : yaeoHoe mocodue / M.M. Copokun. — MockBa:
MUCHC, 2011. — 411 c.— ISBN 978-5-87623-237-3.

IIporpamMHoe obecnevenue

HaumenoBanue o
10 Ne norosopa CpoKk JeiicTBuUS JIMIICH3UH
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo
7Zip cB000HO pactpocTpansemoe [10 6eccpoyHO

IIpodeccuonanbupie 6a3bl JAHHBIX U HHPOPMALMOHHBIE CIPABOYHbIE CHCTEMbI
HazBanue kypca Cchlika
HannonanbHas

nHpopmanmoHHo-aHanmuTH4Yeckas cucrema —|URL:
Poccwuiickuit maAekc HayyHoro nutupoBanus | https://elibrary.ru/project risc.asp
(PMHII)
OnexkTpoHHble pecypcbl Oubmumoreku MITY
uM. I'.11. HocoBa
Poccuiickast ['ocynapctBenHass OuOnmorexa.
Karamorn

9 MaTepuajbHO-TeXHHYECKOe ofecrevyeHne TUCHHIIUHBI (MOIYJIs1)

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

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

MartepuanbHO-TEXHHUUECKOE 00ecTieyeHNe TUCIUIUIMHBI BKIIOYAeT:
JlexuronHas ayautopus: MyinbTUMEIUNHHBIE CPECTBA XPAHEHUS, IIEpEladul U
IpeicTaBIeHHs] HHPOpMaLUK
Jlaboparopus MEXaHUUECKUX UCTIBITAaHH:
. JJabopaTopHasi ycTaHOBKa IIEKOBOU IPOOUIIKH;
. JIJaboparopHasi ycTaHOBKa MEXaHMYECKOTO BCTPAXUBATEIS;
JlaboparopHas ycTaHOBKA IApOBOM MEIbHUIIBL;
JlaGopaTopHasi ycTaHOBKa MEJIBHUIIBI C BPAIAIOMIEHCS OChIO;
. JJaboparopHasi ycTaHOBKa HHEPLIMOHHOTO IPOXOTa;
. CrannapTHbIil HA0Op CHT;
JlaGopaTtopHnast guroTaninoHHas MalTuHa;
. JJabopaTopHbIe TpaBUTAIIMOHHBIE anmaparthl (0TCaa09Has MallIMHA,
KOHIEHTPALMOHHBIN CTOJ, BUHTOBBIE CEMapaTophbl);
9. JlabGopaTopHbIif MATHUTHBIN cenapatop.
AyIUTOpHUHU IJIs1 CAMOCTOSITENILHON pabOThl: KOMITBIOTEPHBIE KJIACChI; YUTATIbHBIE
3anbl onbmmoreku: [lepconanbHbie KomnbioTephl ¢ maketom MS Office, Berxomom B
WHTEpHeT U ¢ JOCTYIOM B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO CpENy
YHUBEpPCUTETA

<IN [ NV NSO S


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
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[Tomerienue Uit XpaHEeHHUS U TPOPHUIAKTHUECKOT0 00CITy)KUBaHUS Y4eOHOTO
obopynoBanus: [lIkadser 11t XpaneHus yueOHO-METOIMUECKONU JOKYMEHTAITUH, y4eOHOTO
000pyI0BaHUS U y4eOHO-HATJISAHBIX TOCOOHIA.

IIpuiaoxenne 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOATEIbLHOH padoThl 00y4arouxcst

[To nucrumuinae «O0oramieHye MoJie3HbIX HCKOMAEMbIX » IPEeIyCMOTPEHA ayIMTOpHAs U
BHEAYAMTOPHAS CaMOCTOSITeNbHAst paboTa 00yJaroImuXxcs.

CamocTtosrenbHas paboTa CTYACHTOB IOCTPOECHA TaKUM 00pa3oM, YTO B MPOLIECCe pabOTHI
CTYACHTBI 3aKPETUISAIOT 3HAHHSI, TIOJTYYEHHBIC B IPOLIECCE TEOPETHYECKOTO O0YUCHHS, TEM CaMbIM
dbopMupyroT npodeccuoHalbHbIe YMEHHS U HaBBIKU.

B npouecce n3yueHus AUCUUILIMHBI OCYIIECTBISAETCSA TEKYILUN U EPUOINIECKUI KOHTPOIIb
3a pe3yJbTaTaMH OCBOCHHS Y4eOHOro Kypca. TeKyIuii KOHTPOJIb OCYIIECTBISETCS
HEMOCPEICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpeIlICHHsI, 0000I1eHNs U CHCTeMaTH3alluy 3HaHUH,
YMEHMM, BJIa/ICHNs HaBbIKAaMU U M03BOJISIET ONIEPATUBHO IMAarHOCTUPOBATh U KOPPEKTUPOBATH,
COBEpIICHCTBOBATH 3HAHUSA, YMEHUS U BJaJICHUE HABBIKAMH CTYJIEHTOB, 00ECIIeUnBaeT
CTUMYJIMPOBAHUE U MOTUBALMIO UX JESATEIIBHOCTH HA KaX10M 3aHATUH. TeKyIuii KOHTPOJIb
ocylIecTBIsieTcs B GopMe YCTHOTO ompoca (codece1oBaHms).

[Teproardeckuii KOHTPOJIb [IETTh KOTOPOro 000OIICHIE U CUCTEMATH3AIIHSI 3HAHH, TPOBEpPKa
3¢ (HeKTUBHOCTH YCBOEHUS CTYACHTAMHU OMPECIIEHHOTO, TIOTHYECKH 3aBEPIICHHOTO CO/IePKAHUS
yueOHOro MaTepuala OCyILIECTBISAETCS B (OpME 3aIIUThI JJAOOPATOPHBIX, KOHTPOJIbHBIX padoT.

OueHoYHbBIE CpEeACTBA AJI IPOBEACHUS TEKYIIEH aTTecTaluu

Tecmut 013 camonpogepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTcsi 000raleHuemM noJie3HbIX HCKONMaeMbIX?

1. D10 mpornecchl XUMUYECKOTO pa3eIeHNUs MUHEPAJIOB.

2. D10 mpoliecchl MEXaHUYECKOTO pa3/iesieHUs MUHEPAJIoB 0€3 N3MEHEHUsI XUMUUYECKOT O
COCTaBa ChIPHS.

3. DTO OKUCIUTENHbHO-BOCCTAHOBUTEIbHBIE IPOLIECCH 33 CUET YACTUYHOTO WJIH MOJHOTO
IIEPEX0/1a JIEKTPOHOB OT OJIHUX aTOMOB K JIDYTUM.

4. D10 mpouecchl U3MEHEHUS CTPYKTYPbl, MUHEPAJILHOT0, @ UHOT/IA U XMMHUYECKOT0 COCTaBa
TOPHBIX MOPOJI B 36MHOM KOpe.

2. KonuenTparom Ha3bIBaeTcs ...

1. IpoayKT, B KOTOPOM MaccoBasi 10JIsl TOJIE3HOTO KOMIIOHEHTA 3HAYUTENBHO BBILIE, YEM B
HCXOIHOM pyHe;

2. IPOJYKT, B KOTOPOM MAaccoBasi A0JIsI MIOJIE3HOT0 KOMIIOHEHTA HUXKE, YEM B UCXOJIHOM pYIE;

3. IpOAYKT, B KOTOPOM MaccoBasi 10JIs MOJIE3HOI0 KOMIIOHEHTA BhIIIE, YeM B UCXOIHOM pyJe,
HO HMKE, YEM B KOHIIEHTpPATE;

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

3. Cxema nenu anmnaparos NOKa3bIBaeT...

1. mepeueHp ¥ MOCIEN0BATENBHOCTh TEXHOJIOTMUYECKHUX IIPOLECCOB U OINEepalfil, KOTOPbIM
MOJIBEPraeTcs MOJI€3HOE UCKOTIaeMOE;

2. KOJIMYECTBEHHBIE ITOKA3aTeNN 000TaleHNs U1l KaKI0U orepanuu 1 MpoayKTa;

3. KOJIMYECTBO BOABI, 100aBIIIEMOE B OINPEIEICHHbIE ONepallui U IPOAYKTHI 00OTaIlleHNUs;

4. myTH cie0BaHMsI MOJIE3HOTO UCKOMAEMOT0 U MPOYKTOB 00OTaleHHs C YCIOBHBIM
M300pakeHHE anmaparoB.

4. CTeneHb KOHLIEHTPAaLMHU NOKA3bIBAeT:

1. Bo ckonbKO pa3 Macca KOHIIEHTPAaTa MEHbILIE MACChI ChIPBS, U3 KOTOPOT'O OH ITOJIYYEH;

2. Bo cKoJbKO pa3 MaccoBasi 10Jis1 KOMIIOHEHTa B KOHLIEHTpaTe O0JIbIle MaCCOBOM JTOJU 3TOTO
KOMIIOHEHTAa B HCXOJIHOM PYIE;



3. Kakas o1 IeHHOr0 KOMIIOHEHTA Tepellia B XBOCTHI;

4. CteneHb NpUOIMHKEHUS PEabHOTO Mpoliecca 000TalIeHUS K UI€aTbHOMY.

5. UTo moka3pIBaeT BBIMYKJIAs XapaKTEPUCTUKA KPYITHOCTH T10 TUTFOCY?

1. B mpo6e npeobitaatoT KpyIHbIe 3epHa.

2. B mpo0e npeobnagaroT MeIKue 3epHa.

3. B mpo6e paBHOMEpPHO pacipeeieHbl KPYIHBIE U MEJIKHUE 3EpHA.

4. B mpoOe npeobagaroT MIamebl.

6. KakoBo Ha3HaYeHUe onepaluy NPeABAPUTEIHLHOI0 IPOX0YEHHUS B CXeMax
PYAONOATOTOBKHU?

1. 1511 KOHTPOJISI KPYMTHOCTHU APOOIEHOr0 MPOIYKTA.

2. 1514 nojiy4eHus: TOBapHOTO MPOAYKTa 3aJaHHON KPYITHOCTH.

3. Jlns pa3aeneHus 4acTHUl], UMEIOIIUX Pa3Inius B TBEPAOCTH UIU GopMe KYCKOB.

4.]1ns1 oTAENeHUs TOTOBOTO IO KPYITHOCTH MPOAYKTa OT UCXOJHOTO MaTepuaa,
MOCTYMAIOIET0 Ha APOOICHHE.

7. Jlas TpoXoYeHUsi KPYMHOKYCKOBOT0 MATEepHAJIa MPEeUMYIeCTBEHHO
HCNOJIB3YIOTCS. ..

1. KOJOCHUKOBBIE PEIICTKH.

2. JHCTOBBIE peméra.

3. TPOBOJIOYHBIC CETKH.

4. nyroBbl€ CUTA.

8. IlIpu xkakoM yca10BHH d3(PPEeKTHBHOCTH IPOXOUEHUSI PABHA HYJII0?

1. Copep:xaHue 0TceBaeMOro Kiacca KpymHOCTH B UICXOAHOM pyJie PaBHO COJIEPIKaHUIO
0TCEBAEMOTO KJlacca B HAJPEIICTHOM POAYKTE.
CogepxaHue 0TCEeBaEMOr0 KJlacca KPYIMHOCTH B HAIPEIIETHOM MPOAYKTE PaBHO HYIIIO.
CopeprkaHre 0TCeBaeMOro Kjiacca KpyImHOCTH B UCX01HOM pyzae paBHO 100%.
CogepxaHue 0TCeBaeMOT0 Kllacca KpYIMHOCTH B HaApEIeTHOM mpoaykte paBHo 100%.
B 4yem cymHocTh npouecca qpoodsaeHus?
Pa3nenenue chimy4ynx MaTepraioB Ha KJIacChl KPYITHOCTH.
Pazjenenue mone3HpIX HCKOMMAEMBIX 1101 ACMCTBHEM BHEITHUX CHII, TTPEOI0ICBAFOIIHX
BHYTPEHHUE CHUJIBI CLETUICHUS] MeXKAY YaCTUIIAMU.

3. OrneneHne OCHOBHOM MacChl BMEIIAIOMICH MTOPOIBI OT UCXOTHOU PYIBI IEPET TOHKHM
MU3METbYCHHUEM.

4. Jlo3upoBaHUE ¥ CMEITMBAHUE PA3TUYHBIX 110 KAY€CTBY IMOJIE3HBIX UCKOMACMBIX TSI
MOBBIIICHHS OJHOPOTHOCTH KaYECTBEHHOT'O COCTaBa PY/I.

10. Yro moka3biBaeT cTeneHb APodaeHus?

1. Bo ckonbpKo pa3 pazMep OTBEPCTHI MPEAbIAYIIEro cuTa 60blle pa3Mepa OTBepCTHI
MOCJICAYIOMIETO CUTA B CTAHAAPTHOM HA0OPE CHT.

2. Bo ckonbKo pa3 KpymHOCTh IPOOJIEHOTO MPOAYKTa O0JbIe pa3Mepa pa3rpy30uHOM HIeNn
JIPOOHIIKH.

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

4. Bo CKOJIBKO pa3 KPYIMHOCTh KyCKOB JPOOJIEHOTO MPOAYKTa O0JbIlIe KPYITHOCTH KYCKOB,
MOCTYTAOIINX Ha APOOJICHHE.

11. B MeJbHUIIAX caMOU3MeIbYeHH s U3MeIbYaloleil cpeoil sIBJISIIOTCS:

1. crajgpHBIE CTEPKHHU.

2. CTallbHbIE WU YyTYHHBIC HIAPHI.

3.  pyzmHas «ras.

4. KpymHBIE KYCKU PY/BIL.

12. Kakoii n3 nepe4ucJeHHbIX MPOIECCOB He OTHOCUTCH K ITPABUTAIIMOHHOMY METOAY
ob0oramenus?

1. orcanka

2. KOHIIEHTpAIUs Ha CTOJIAX.

3.000raieHune B TSHKEIbIX CYCIEH3USX.

NP O RoN



4. oboraiieHue Mo TPEHHUIO.

13. O6aacTh NpUMeHeHUs] KOHIIEHTPAMOHHBIX CTOJIOB.

1. [lnsa oGoraimeHus 30J0TOCOIEPKAIIUX MTECKOB U TOHKO U3MEIbUEHHBIX PY PEIKUX
METAJIJIOB KPYIMHOCTHIO MEHEee 3 MM.

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

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

4. Jlns oborameHus CyabGUIHBIX Pyl IIBETHBIX METAJUIOB.

14, CymHocTh npoiecca neHHoi gJioramum.

1. TuapodunbHBIC YaCTUIIBI 3aKPETUISIOTCS HA BO3AYITHBIX IMy3bIpbKaX W BCIUTHIBAIOT HA
MOBEPXHOCTh, TUAPO(HOOHBIE YACTHUIIBI OCTAIOTCSA B 00bEME MYJIbIIBI.

2. T'munpodoOHBIE YaCTHUIIBI 3aKPEIIISIOTCS Ha BO3AYIIHBIX My3bIPhKAX M BCIUILIBAIOT HA
MOBEPXHOCTh, TUAPO(DUIHHBIE YACTUIBI OCTAIOTCS B 00bEME MYJIBIIbI.

3. TunpodobHbIe U THAPOGUIHHBIC YACTUIIBI 3aKPETUISIOTCS Ha BO3AYIIHBIX ITy3bIPhKaxX U
BCIUIBIBAIOT HA TOBEPXHOCTb.

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

15. OcHOBHBIM (pM3HYECKHM CBOIICTBOM MUHEPAJIOB, ONPe/esIIOIIUM BO3MOKHOCTD
MATHUTHOT'0 000raleHusi, ABJISAETC:

1. VYnenpHas MarHuTHas BOCIIPUUMYHUBOCTD.

2. JlupnmexTpuyeckasi MPOHUIIAEMOCTb.

3. JlromuHecneHIHs (XOJIOAHOE CBEUCHHUE).

4. TpubosnexTpudeckuii 3PQexT.

Bapuanm Ne 2.

1. llenbto 060raTUTETHHBIX MPOIECCOB SBISETCS:

1. Brigenenue MeTa/uIoB U3 XUMUYECKUX COSAMHEHUHN U OTJIEJICHIUE HEMETANIMUECKUX
KOMITOHEHTOB.

2. OuncTKa METaJIOB OT HEXKEJIATSIIbHBIX TPHUMECEH.

3. OraeneHue NOJE3HBIX MUHEPATIOB OT BMEIAIOIIEH TOPO/IbI U BPEAHBIX TpUMeEcel U
MOJIy4YE€HUE KOHIIEHTPATOB, II0 CBOEMY KaUeCTBY YAOBJIETBOPSIOLIUX TPEOOBAHUAM
MOCIIEAYIOIUX NIEPENETIOB.

4. U3BrneueHue OTEIbHBIX COCTABISIONIMX TBEPIOTO MaTepHasa ¢ IOMOILBIO PACTBOPUTEIIS.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CxomuieHHe MOJE3HBIX HCKOTAEMBIX B 36MHOM KOpe.

2. DneMeHT WIH MPUPOTHBIA MHHEPA, C IEJIbI0 TOMYyYeHHS] KOTOPOTO JOOBIBAETCS MOJIE3HOE
HCKOIIaeMoe.

3. IIpupoanoe xuMHYeCKOE COEAUHEHUE, 00pa3yIOIeecs MPU Pa3IMYHBIX
(UBUKO-XUMHYECKUX MPOIIEccax, MPOTEKAIOIINUX B TIIyOMHAX U HAa TOBEPXHOCTU 3€MIIH.
DJIEMEHTHI WIH MPUPOJIHBIE MUHEPAJIBI, KOTOPBIE YXY/IIAIOT Kaue€CTBO KOHIIEHTPATOB.
D¢ heKTUBHOCTH 000TAIIEHUS XapaKTePU3YET...

MOJIHOTY OTJEJICHUS] MEJIKOTO MaTepHalia OT KPYIHOTO.

U3BJIEYEHHE IPAHUYHOTO KJIacca KPYIMHOCTHU B CJIUB UJIU B TIECKHU.

JIOJIIO IIEHHOTO KOMIIOHEHTA, MEePEHIeANIero B KOHIEHTPAT U3 UCXOJHOU py/bl.
CTENeHb NMPUOINKEHHSI peasIbHOTO Mpoliecca 000TaleHHs K HACaTbHOMY.
BonHo-mmaMoBas cxeMa MoKa3bIBaeT:

. Ilytu cnemoBaHus MOJIE3HOTO UCKOMIAEMOT0 U MPOYKTOB 00OTallleHus C YCIOBHBIM
M300paXeHHEM armaparos.

2. TlepeueHb  MOCIEIOBATEIHHOCTD TEXHOJIOTHUECKUX MTPOIIECCOB U OTIEPALINHU, KOTOPHIM
MI0JIBEPTaeTCs MOJIE3HOE UCKOIIAeMOE.

3. KommvecTBeHHBIE MMOKa3aTENN 00OTACHHS TSI KaXK IO OTIepaIiy 1 MPOAYKTOB.

4. KonudecTBo BOJBI, J00ABISIEMOE B OTJCIBHBIE OMEPAIIH U TPOIYKTHI.

PP ONDEWR

5. KaKaﬂ n3 HCpC‘-II/ICHeHHLIX onepam/n‘/'l HC OTHOCHUTCA K ITOATOTOBUTCIbHBIM npoueccaM
oborammenusa?



1. Jpobnenue.

2. TI'poxouenue.

3.  VYcpennenwue.

4. OuyHuCTKa CTOYHBIX BOJI.

6. Uro moka3pIBaeT TOUYKA MEPECEUCHUsI CYMMApPHOM XapaKTEPUCTHKH «II0 ILTIOCY» C OChIO
abcrucc?

1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.

2. Pa3mep MUHMMAaJILHOTO KycKa B mpooe.

3. CpenHemenuaHHBIN pazMep.

4. Cpennuii TMamMeTp Kycka.

7. JIOCTOMHCTBOM ILITAMIIOBAHHBIX (JINCTOBBIX) PEIIET SBJISICTCS:

1. T[IpomomKuTEeNbHBINA CPOK CIIY>KOBI M TIOCTOSIHHBIN pa3Mep OTBEPCTUM.

2. Bonbluas miIomanb «KABOTO CEUCHUS.

3. Manas niuomaap «KMBOTO CEYSHUS.

4.  BbICTpbIil U3HOC, Pa3PbIB U CMELLIEHUE IIPOBOJIOYEK.

8. ®opmyna ans pacyeta 3QPEKTUBHOCTU IPOXOUCHHUS:

1. E=ec— 7y«

c_ 7(f-a)
5 (p-a)
2. M :
_ (B-a)fa-9)
3 a(100-a)p-6).
E = M 10*

4. Quaop. *

9. Yewm ompexenseTcs TIaBHBIM 00pa30M KOHEYHas KPYITHOCTh IPOOJICHOTO IPOAYKTa?

1. Pa3mepoM BKpamieHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.

2. Kpemoctsio pynsbl.

3. MaccoBoii 101€ei IeHHOTO KOMIIOHEHTA B py/ie.

4. KpynHOCTBIO HCXOJHOU PYABIL.

10. Kaxum o6pa3oM mpouCcXOauT Mporecc ApoOIeHUsI B KOHYCHBIX APOOMIIKax?

1. 3acder quHaMHUYECKOTO BO3ACHCTBUSA POTOpA.

2. 3acdyer pa3JaBIMBaHM MEXKIY ABYMS ITTUTAMH.

3. 3acuer 9KCUEHTPUYHOTO IBMKCHUSI BHYTPEHHETO KOHYCA.

4. 3a cueT 3aXBaThIBaHUS 3yObsIMH U PaCKaJIbIBAHUS 10 TPeOyeMOil KpyITHOCTH.

11. IlonsaTue o ruApPaBINYECKON KIaCCUPUKAIIUH.

1. TIpouecc pa3zneneHus cMecu MUHEPATbHBIX 3€pEH Ha KJIACChl KPYITHOCTH 110 CKOPOCTSIM
OCaXJEHUS B BOJHOM Cpeje.

2. Ilpouecc pa3aeneHus CMECH MUHEPAIbHBIX 3€PEH Ha KJIacChl KPYIHOCTHU 0 CKOPOCTSIM
OCaXJEHUS B BO3AYIIHOW Cpee.

3. Ilpouecc pazaeneHust cMECH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYIMHOCTH IPU TTOMOIIN
MPOCEUBAIOIIUX TOBEPXHOCTEM.

4. Tlpouecc pa3aeneHust CMECH MUHEPaIbHBIX 3€pPEH O IUIOTHOCTH B BOJIHOM Cpefie,
MyJBCUPYIOLIEH OTHOCUTENBHO pa3AesieMOi cMeCH B BEPTUKAIILHOM HalpaBiIeHHH.

12. TlIpouecc pa3aeneHus 4acTHIl B TSKEIBIX cpesiax (CYCHeH3HsIX ) MPOUCXOIUT:

1. [Ilo mIOTHOCTH YacCTHII.

2. Ilo cKkOpOCTSM MajieHUs YacTHIl B Cpee.

3. Tlo kxpymHOCTH YacTHII.

4. Tlo ¢popme yactu.

13. I'maBHBIM TOCTOMHCTBOM (PIIOTAIIMOHHOTO METO/1a OOOTAIICHHS SBIISETCS:

1. Huskuii pacxoJ1 3JI€KTPOIHEPTUH.

2. IIpocrora mpon3BOJCTBEHHOTO KOMILJIEKCA.



3. OtHocuTeNbHAs AeUIeBU3HA MTOTyYeHHUS KOHIICHTPATOB.

4. YHuBepCalbHOCTb, BO3MOKHOCTh Pa3/IeJeHUs JIIOOBIX MUHEPATbHBIX KOMILJIEKCOB.

14. B xakux nossix MpoOMCXOJUT MarHUTHas cernapanus?

1. B snekTpudecKkux mosx.

2. B HEOIHOPOIHBIX MATHUTHBIX MOJISAX.

3. B oaHOPOIHBIX MAarHUTHBIX MOJIAX.

4. B 31eKTpOMarHUTHBIX MOJSX.

15. OGnacTh NpUMEHEHUS AIEKTPHUUECCKOM Cemapaliiu:

1. Oo0orauenue py 4epHbIX METAJIJIOB.

2. O0oraieHue TeXHOJIOTUYECKOTO ChIpbs ¢ HU3KOW MacCOBOM J0JI€H LIEHHBIX
KOMITOHEHTOB.

3. JloBOojKa HEKOHIUIIMOHHBIX KOHLIEHTPATOB Pyl PEAKUX METAIIIOB, KEPAMUYECKOTO CHIPhS,
CIIIOJI, QJIMa30B.

4. Oo0oraiieHue Bcex TUIIOB MUHEPAIbHOI'O ChIPbS.

Bapuanm Ne 3.

Kaxoe u3 nmepeunciieHHbIX MOJIE3HbIX HCKOMAeMbIX HE T0JIBEpraeTcsi 000raleHnio?
Hedrs.

JKene3ucrsie KBapLUTHI.

bokcuTsl.

ArnMasbl.

XBOCTaMH HA3bIBACTCS:

1. IIpoaykt, B KOTOPOM MaccoBasi 10J1sl IIEHHOTO KOMITOHEHTA BHIIIIE, YEM B UCXOJIHOM pyIIE,
HO HIKE 4eM TpeOyemas B KOHLIEHTpaTe.

2. IIpomykTt, B KOTOPOM MaccoBasi JIOJISI ICHHOTO KOMITOHEHTA 3HAYUTEIHHO BHIIIE, YEM B
HCXOIHOM pyZe.

3. TIpoaykT, B KOTOPBII BBIACISIETCS OOJBIIAS YaCTh BMEIIAOMICH MTOPOIBI U
HE3HAYUTEIIbHAS YacTh LIEHHOI0 KOMIIOHEHTA.

4. TlpoaykT, MOCTyNAIOIIXK B TIIOOYIO OTIEpaIliio 000TalleHusI U B JIFOOYIO MAaIlIMHY.
Kakoli u3 nmepeuncieHHbIX MPOIECCOB HE OTHOCUTCSI K COOCTBEHHO 000OTaTUTENBHBIM?
MaruauTHas cenaparus.

DJeKTpUUecKas cenaparmsi.

Pannomerpuueckas cenapanus.

Arnomepanus.

CHUTOBBIM aHAJTU30M Ha3bIBACTCS:

N3Mepenne KpynmHbIX KyCKOB 10 TPEM B3aUMHO IMEPIICHANKYIISIPHBIM HAIIPABICHUSM.
Paznenenne mareprana o CKOpOCTH NaJACHUS YACTHL PA3JINYHON KPYITHOCTH B BOJHOU

MREWDNDEPE

NMNERBRLONME W

cpeze.

3. H3mepenue gacTuIl Mo MUKPOCKOIIOM M KJIAaCCH(UKAIUSA UX Ha TPYIIIHI B Y3KUX
TpaHuUIaX OMPEIEICHHBIX Pa3MEPOB.

4. PacceB mpoOBI MaTepHaia Ha HECKOJIBKUX CUTaX C PA3IMYHBIMHA CTaHIAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOTO MOIYJIS.

5. Kakoro Ha3HaueHUE ONEpauy KOHTPOIBHOTO TPOXOUYCHHUS B CXEMaX PYIOTIOITOTOBKU?

1. JInst KOHTPOJIA KPYIMHOCTH IPOOICHOTO MPOIYKTA.

2. Jlus mosydeHus: TOBAPHOTO MPOJIyKTa 3aJaHHON KPYITHOCTH.

3. ns pa3neneHus mMaTepuana Ha HECKOJIBKO KIIACCOB KPYMHOCTH Tepe]] KOHIIEHTpaluel Ha
CTOJIaX.

4. Jlns oTAeNeHHs TOTOBOTO MO KPYIMHOCTH MPOIYKTa OT UCXOAHOTO MaTepuana,
MOCTYIAIOIIETO Ha IpobJIeHNe.

6. Kak Biuser yroi HaKJIOHA IPOCEHBAIOIICH MOBEPXHOCTH IPOXOTA HA €r0
MIPOU3BOIUTENBHOCTD U 3 (PEKTUBHOCTD TPOXOUCHUS?

1. He Bauser.



2. Yewm 6oJblie yroy HaKJIOHA, TEM BBIIIE MPOU3BOJUTEIHLHOCTD IPOX0Ta U 3(h(HEKTUBHOCTH
TPOXOYEHHUSL.

3. Uewm OoJblle yroi HaKJIOHA, TEM BBIIIE TPOM3BOAUTEIILHOCTh TPOXOTA U HIKE
3 PEeKTUBHOCTHh TPOXOYCHHS.

4. Yewm Oombllie yroi HaKJIOHA, TEM MEHBIIIE TPOU3BOIUTENILHOCTh TPOXOTA U OOJIbIIe
3 PEKTUBHOCTHh TPOXOYCHHS.

7. Kaxoe apoOneHne Ha3bIBACTCS MEIKUM?

1. Ot 1500-500 no 350-100 mm.

2. Ot 350-100 mo 100-40 mm.

3. Ot 100-40 mo 30-10 mm.

4. Ot 30-10 10 3 Mm.

8. Cnoco0 pa3rpy3ku U3MeIbUY€HHOTO MPOAYKTa U3 CTEPKHEBOU MEIbHUIIbI:
1. CB0oOOJIHBIM CITHBOM Yepe3 pa3rpy30uHyIo Hamndy.

2. Jludrépamu NpUHYIUTENBHO YIAISETCA U3 MEIbHUIIBL.

3. Uepes Hapy>KHOE IIIIMHAPHUIECKOE CUTO.

4. UYepes peleTKy ¢ HeIsIMU KIMHOOOpa3HOH (OPMBI.

9. Kakoii U3 mepeuncIIeHHBIX alnapaToB OTHOCUTCS K IIEHTPOOSKHBIM KiaccupukaTopam?
1. CnupanbHblii ki1accupukarop.

2. Peeunslii knaccudukarop.

3. TlupamupanbHbli Kiaccudukarop.

4. T'uppouuKIIOH.

10. ®noranmoHHOE 00OraIeHue OCHOBAHO:

1. Ha paznuunu B cMa4nBaeMOCTH MHHEPAJIOB.

2. Ha paznuuuu B JIOTHOCTSIX MUHEPAJIOB.

3. Ha pa3nuunu B [BETE MUHEPAJIOB.

4. Ha pa3nuuuu MHHEpAIOB B CIOCOOHOCTH OTPaKaTh, MPOMYCKATh, TPETOMIISATEH CBET.
11. Ha3znauenue peareHTOB - coOuparesneii Bo (haoTaruu:

1. JIna ruppodoOuzanuy MoBepXHOCTH YACTHII.

2. Jlnst runpodminn3aniy moBEpXHOCTH YacTHII.

3. Jns usmenenus pH guotarimoHHON MyNbIIbL.

4. JIns ©3MEHEHUS] HOHHOTO COCTaBa IYJIbITHI.

12. Kakoi#i U3 nepeynclieHHbIX anmnapaToB HE SBISETCS TPAaBUTAIIIOHHBIM?

1. BunTOBOI cemapaTop.

2. TsxenocpenHslil KOHYCHBIH cemaparop.

3.  DneKkTpocTaTHYECKHH cenapaTop.

4. TlueBMaTuyeckuii cemapaTop.

13. OTnMuuTensHON 0COOEHHOCTHIO CENapaToOpOB /ISl 00O0TANICHHS CIIA00MarHUTHBIX PY/I
SBIISICTCS:

1. Hanuuwme BaHHBIL.

2. Hanuuue GapabaHa U3 HEMarHUTHOTO MaTepHaa.

3. Hanmwume MarHUTHOM CHCTEMBI U3 TTOCTOSTHHBIX MarHUTOB.

4. Hanuuue paboueid 30HbI MaJION JAJTMHHBI U BBICOTHI C BEICOKOM HANPSKEHHOCTBIO MOJIS.

14. Heo06xoaumbIM yCIOBHEM pa3eIeHUs MUHEPAJIOB MPHU AJIEKTPUUECKON cenapalun
SBIISICTCS:

1. IlpumeHeHue peareHTOB.

2. Co3zpanue cpelibl pa3/ieleHus IPOMEKYTOUYHON TNIOTHOCTH MEXKIY MIIOTHOCTAMU
pa3zensieMbIX MUHEPAJIOB.

3. Co3aaHue HEOTHOPOTHOT'O MArHUTHOT'O TTOJIS.

4. 3apsaaka 4acTHIl TEM HJIM UHBIM CIIOCOOOM.

15. Ienbro 060TaTUTETBHBIX MIPOIIECCOB SBISETCS:

1. BblaeneHue METaIOB U3 XUMUUYECKUX COCAMHEHUH U OTIEIeHHE HEMETANINYECKUX
KOMIIOHEHTOB.

2. OuncTKa METAJIOB OT HEXKEATEIBHBIX TPUMECEH.



3. Ortnenenue Moyie3HIX MUHEPAJIOB OT BMEIAIOIEH MOPO/IbI M BPEAHBIX IpUMecei U
paszziesieHne KOMIOHEHTOB Ha Psiji TPOIYKTOB, MPUTOIHBIX Ul JaJbHENIIeH nepepadoTKH.

4. U3BneueHHe OTAEIBHBIX COCTABISIOUIMX TBEPAOIO MOJIE3HOTO UCKOIIAEMOT'0 C IOMOIIBIO
PacTBOPUTEIIA.

Koumponvnas paboma Nel

Hanwucars Ha3BaHME IPOITYKTOB 00OTAIIEHHS U AATh UM ONPEACTICHHUS.

Hanucatbh ocHOBHbBIE MOKa3aTeNu NPOAYKTOB oOoramienus. /lath onpeaeneHus 1 HanucarThb
(bOpPMYITBI TSI KX OTIPEACTICHUSI.

Koumponvnas paboma No2

[To mpencTaBIeHHBIM JaHHBIM ITOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeeNuTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B npode, cpeaHuil pa3Mep, peodiajanue
YaCTHULl, YaCTHBIM BBIXOJ] KJIACCOB.

Konmponvnas paboma No3

[TpuBectu 3cku3 000py0BaHMSI Ha BHIOOD JUIsl TPOXOUYEHUS, IPOOJICHNS WIIU U3MEJIbYEHHUS.
Hanucats npunimn paboTsl 000pyA0BaHUs, JOCTOMHCTBA U HEJOCTATKH.

Koumponvnas paboma Ne4

[TpuBectu 3cKku3 000PYIOBaHUS ISl TPABUTALIMOHHOTO U MAarHUTHOTO 00OTAIIEHHUs MTOJIE3HBIX
uckonaembIx. HanucaTs npuHun pabotel 000py10BaHMsl, JOCTOMHCTBA U HEAOCTATKU.

Hanucatp 1 nipeicTaBUTh CXeMaTUYHO MEXAHU3M JEHCTBUS (IIOTAIIMOHHBIX PEareHTOB.

Koumponvnas paboma Ne5

Knaccudukanus onepanuii 06e3BoxxuBanusi. Ix Ha3HaueHUs, JOCTOUHCTBA M HEJIOCTATKH
onepauui.

Konmponvnas paboma Neb

[TpuBecTH NPUHINIHAIBEHYIO CXeMY 000TalIeH!s] MATHETUTOBON PY/IBL.

Ilpumepnolit nepeuens mem u 3a0anuil 011 NOO2OMOEKU K IK3AMEHY:
Kakwue cBoiicTBa MUHEPaIOB UCIIOJIb3YIOTCS IIPU Pa3IMUHbIX METOJaX 00OrameHus?
Korna Heo0XxoauMo NpUMEHATh MEXaHU4YecKoe oboraiieHue?
W3 kakux omnepaiuii COCTOSIT MPoLecChl oOorameHus?
Kakue npouieccsl nepepaboTKH MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCS MTOATOTOBUTEIBHBIMU?
Kaxkue mporiieccsl nepepadoTKu MUHEPATLHOTO CHIPhS Ha3bIBAIOTCS OCHOBHBIMU?
Kakue npoueccel nepepaboTKH MUHEPAILHOTO ChIPbsI HA3bIBAIOTCS BCIIOMOTATEIbHBIMU?
Kakue npoiykThl osyyaroT B pe3yabTaTe oooramieHus?

8. Uewm ompenensiercs mpeeabHO BO3MOXKHAS MaccoBasi J10JIsl [IEHHOTO KOMIIOHEHTA B
KOHIIEHTpaTe?

9. IlpuBenuTe KaueCTBEHHYIO CXeMY OOOTalleHUs U CXeMY LIeTIH anaparoB.

10. Yewm ompenensercsi KpyITHOCTb, 10 KOTOPOH MOJIE3HOE UCKOMAaeMOe IPOOHTCH,
U3MeNbyaeTcs nepen odorameHuem?

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

12. Kakwue anmmapaTsl HCTIOIB3YIOTCS JUIS APOOICHUS M H3METTbUCHUS PYIbI?

13. B uem cocTouT Ha3HAUYEHUE ONepaIii FPOXoUeHHs, KiIaccupuKaum?

14. Kakue anmapatrbl HCTIONB3YIOTCA JUISl ONEpalliii TPOXOYEHUS U KJIacCUPUKAIUU?

15. Kaxue 3aKOHOMEPHOCTH JIeXKaT B OCHOBE IPaBUTAIIMOHHOT'O Mpoliecca 00orameHus?
Knaccudukanus rpaBUTallMOHHBIX MTPOLIECCOB.

16. UYro Ha3bIBaeTcs mporeccoM oTcaaku? OTcaouHble MAlTUHbI.

17. Kakue cuiibl 1€CTBYIOT Ha MUHEPAJIbHBIE YACTULIBI HA TOBEPXHOCTH KOHIIEHTPALIMOHHOTO
crona?

18. Kakwue mosne3HbIe MCKOMTaeMble 000TaIaoTCsl Ha KOHIICHTPAIIMOHHBIX CTOJIAX?
Ob6orarieHne Ha BUHTOBBIX CEMapaTropax U KOHIEHTPAIIMOHHBIX CTOMAX.

19. Yro Takoe TspKenas cpefa U Kakue TUIIbI TSHKENbIX CPEe/l BCTPEUaloTCs B IPAKTUKE
oOorareHus?

20. B yem 3akirogaeTcs CyIIHOCTb MpoLIecca pa3ieieHus B TSDKEIbIX cpeaax?

NoakowhE



21. Kaxwue cyniecTByIOT OCHOBHBIC THIIBI alllIAPATOB /IS Pa3/IeCHUs B TSHKEIBIX CYCIICH3HX ?
OnumuTe NPUHIUI UX paboTHI.

22. Knaccudukanus (HIoTallmOHHBIX MTpolieccoB. B uem 3akiouaercs npouece haoraiun?

23. Yrto Ha3bIBaeTCS KPaeBbIM YIJIOM CMauMBaHU?

24. KakoBo Ha3zHadyeHHE (DIOTAMOHHBIX PEAreHTOB, UX Kiaccudurarms?

25. B uem npenmy1ecTBo (I0TalMOHHOIO METOJ1a 000ralieHNs epe]] OCTAIbHBIMU?

26. Yo Ha3bIBaeTca MpsMoil u oOpatHoii puiotanueii? Kakue onepanuu ¢otanuu
Ha3bIBAIOTCS OCHOBHBIMM, IEPEUUCTHBIMHU, KOHTPOJIbHBIMU?

27. Kax BBIIENSIOTCS IIEHHBIE KOMIIOHEHTHI IIPU CENIEKTUBHON M KOJUIEKTUBHO-CENIEKTUBHON
cxeMmax (iaoranuu?

28. Knaccuduxamnus paoraroHHbIX MaliyuH. BeomorarensHoe (hiaoTanoHHoe
obopyoBaHue.

29. MarauTtHoe 1oJjie U ero cBoiicTBa. MarHuTHasi BOCIPUUMYUBOCTb.

30. Kak paznuyaroT MUHEpasibl IO MarHUTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTes
MarHUTHBIE TTOJIS JJIsl KX 00OTanieHus?

31. OTKpbITbIE U 3aMKHYTblE€ MarHUTHBIE CUCTEMbI. MarHUTHBIE 110JIS CENapaTopoB.

32. Kakue CymecTBYIOT THITBI MArHUTHBIX CEMapaTopoB?

33. MarHuTHble cenapaTopsl i 000ralieHus: CHIbHOMArHUTHBIX PY/I.

34. MarHuTHBIE cenapaTopsl [yt o0orameHus: ciabOMarHUTHBIX PY/I.

35. HasoBure MeTo/1bl U anmnaparbl 00€3B0KUBAHUS IPOLYKTOB 00OTaIllEHUS.

Llenpto mabopaTopHbIX pabOT MO JAHHOW JUCHUIUIMHE SBISIETCS IPAKTHUECKOe
03HA-KOMJIEHHE CTYICHTOB C PA3JIMYHBIMH MPOIECCAMH W METOJaMH O00OTaIleHUs MOJIE3HBIX
HCKOMAeMbIX, a TaKXKe MOJTyYeHHE HAaBBIKOB MO BBIMOJHEHUIO Pa3IMYHbIX ONBITOB. B yacTHOCTH,
CTYACHT JIOJDKEH YMETh MPAaBHILHO 000CHOBATH MPUMEHEHHE MPOIECCa TN METO1a 000TaleHUs
JUIS 33JlaHHOTO THIA PYJbl, pacCUMTaTb OCHOBHBIE IOKa3aTelu OOOTallleHUs U TPEeICTaBUTh
WHIMBUIYAIbHBIA OTYeT. Bce TOdydeHHBIe OSKCIIEpUMEHTAIbHBIE JaHHBIE HEOOXOIMMO
pOaHaJIU3UPOBaTh, MPOBEPUTH BBIOJHEHAa JIM OCHOBHAas ek paboThl, CHOPMYIHPOBATH
BBIBOABI. EciamM moiydeHbl HU3KHE TEXHOJOTHUYECKHE TIOKa3aTeln OOOoTalleHus, yKas3aTh
BO3MOYKHBIE IPUYMHBI U ITYTH TOBBIIIEHUS ITOKa3aTeNei.

[Tpu BBIIONTHEHNH PaOOT CTPOTO COOIIOIATH MTPaBHUIIa TEXHUKH O€30MTACHOCTH U HH-CTPYKIHH
1o pabore ¢ anmnaparypoil.

[lepedens 1abopaTopHBIX PabOT:

N3yuenne paboThl IEKOBOM IPOOUIIKY M TPOU3BOICTBO CUTOBOTO aHAIIN3A

N3ydeHnue paboThl THPAIIMOHHOTO TPOX0Ta U orpeneneHne 3pHEeKTUBHOCTH TPOXOUEHUS
N3yuenue mporecca U3MeNIbYeHUs Pyl B IIapOBOI MeIbHHULE

OOGorareHue KeJe3HbIX Py Ha MAarHUTHOM CETapaTope

Ob6orarnieHre NoIMMEeTAIUIMYECKUX Pyl IO CXeMe MPSIMON CeNeKTUBHOMN (IIoTaluu
OO6oranieHre MoJIe3HBIX UCKOMIAeMbIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.

ook wdE



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/JOBIECTBOPUTENbHO» (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
CTyJIeHTa, 0OHAPYKUBAIOTCS MPOOEINBI B 3HAHUSAX OCHOBHOTO Y4e€OHO-TIPOrPaMMHOTO MaTepuaa,
JOCTUTHYTHI TIPUHIMIHAIbHBIE OIMMOKH B BBIMIOJHEHUH TPETYCMOTPEHHBIX TMPOrpPaMMOin
3a7JaHUN.

Ha OIICHKY «HEYIOBJIETBOpUTETHHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCIPOM3BEICHUS U 00BsICHEHHS WH(OPMAIIUU, HE MOXKET MOKa3aTh WHTEIJICKTyaIbHbIC
HAaBBIKH PEIICHUS MPOCTHIX 3a7ad.



