MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
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Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ojo0OpeHa Ha 3acenanuu kadenpsl [eonmoruw,
MapKIIEeHIEPCKOTO Jiesia i 00OTAICHHUS MOJIE3HBIX HCKOMACMbIX
12.02.2024, npotoxon Ne 5 e
3aB. kadeapoii — W.A. Tpumun

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

19.02.2024 r. mporokon Ne 3
IIpencenarens 4“‘\ N.A. ITeiTanes

CormacoBaHo:
3aB. kadeapoi ['opHBIX MaTUH U TPAHCTIOPTHO-TEXHOJIOTMYECKUX KOMILIEKCOB

&% A.W. Kypoukun

4

PaGouas nmporpamMma cocraBicHa: % ,?’7

nouenT kadpeapsl  MInOI1N, kanz. TeXH. HayK E.}O. [lerons

Peuensenr:
Benymmii cienuanuct OO0 «YpanxuMcepBUC» , KaH. TEXH. HAyK

i
//7 - B.II Tansmos

(



JIner akryaauszanuu padoueil mporpaMmbl

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

IIporokomor 20 1. Ne

3aB. kadeapoii I/I.A.ﬁ)HmHH

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

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)I/IH_II/IH

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

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3aceqaHuu Kadeapsl [ 'eonoruu, MapKIenaepckoro aeia u 00orarieH st

IIporokomor 20 1. Ne

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

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
y4aeOHOM TOJly Ha 3acefaHuu kKadeapsl ['eonoruu, MapKIeiaepcKkoro 1emaa 1 00orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmotpena, odcyxaeHa u ogoopena st peanuszamnuu B 2030 - 2031
y4aeOHOM TOJly Ha 3acefaHuu kKadenpsl ['eonoruu, MapKIeiaepckoro iemaa 1 o0orameHus

[Iporokom ot 20 . Ne

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




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

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

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

Xumus

®dusuka

I'eonorus

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

BeinmonHeHue, MOAroTOBKa K  IMpoOLEAype 3allUThl M 3alllUTa  BBITYCKHOMH
KBaJIM(DUKALIMOHHOU pabOThI

[Tpou3BoaCTBEHHAS - TPEIUIIIOMHAs TPAKTHKA

IToaroToBka K cjaue u caaya rocyapcTBEHHOT0 IK3aMeHa

[IpoexTrpoBanue 31EKTPOOOOPYIOBAHUS U HIIEKTPOCHAOKEHUS TOPHBIX MPENTPUATHI

Opranuzanus paboThl 1 00CTYKHBAHUS FIEKTPOMEXAaHUIECKOTO 000PYI0BAHHUS TOPHBIX
NPEANPUATHI

TexHosorus Npon3BoACTBa padoT

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3yibTaTe 0CBOEHUS

AUCHHUILIMHBI (MOYJI5) ¥ IJIAHUPYEMBbIe Pe3yIbTAThI 00y4eHH s

B pesynbrare ocBOeHMS TUCHMILIMHBI (MOyJs) «OboraiieHrne nojae3HbIX HCKOMaeMbIX)»
oOyyJaronuiics 10mHKeH 00J1a1aTh CICYIOIIMMU KOMIIETEHITUSIMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

OIIK-4 CnocobeH ¢ ecTeCTBEHHOHAYYHBIX ITO3UIMH OLEHUBAaTh CTPOCHHE, XHMUYECKUU H
MUHEpAJIbHBIA COCTaB 3€MHOH KOpBI, MOP(OIOTHIeCKHe 0COOCHHOCTH M T'C€HETUYECKUE THIIBI
MECTOPOKICHUN TBEPJBIX IMOJIE3HBIX MCKOMAEMbIX MPU PEIICHUH 3a/ad M0 palMoOHAIbHOMY H
KOMIUIEKCHOMY OCBOSHHIO T€OPECYPCHOTO MOTEHINANIA HE/IP

OIlK-4.1 [IpuMeHseT XUMUYECKUI U MUHEPAIBHBIA COCTaB 36MHOW KOPBI, OCHOBHBIE
CBOMCTBA MUHEPAJIOB PA3JIMYHBIX KJIACCOB U IJIABHBIE TUIIBI PYJ U FOPHBIX
HOPOJI JUIsl peIIeHHs] 3aa4 10 OCBOCHUIO HEJIP

OIlK-4.2 Biageer metogamMu nmpakTU4ECKOM JUArHOCTHKU MHUHEPAIOB Py, TOPHBIX
IOpOJ, KJaccupukanuei 51 XapaKTEPUCTUKON [JIABHBIX
Moposoo0pa3yoIuX U PYIHBIX MHMHEpAlOB, BEAET MEPBUYHYIO
JOKYMEHTAIINIO MTOJIEBBIX JAHHBIX U IEPBUYHYIO 00paboTKy 06pa3IioB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— koHTakTHas padorta — 100,7 akax. 4acos:
— aynutopHas — 96 akaj. 4acos;
— BHeayuTopHas — 4,7 akaJl. 4acoB;
— caMocTosTeNbHas pabora — 43,6 aka. 4acos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 35,7 akaj. gac

dDopMa aTTecTaiuu - 3K3aMCH

AynutopHast ) s
o | KOHTAaKTHas pabora E 3 dopma TEKyIIEro
=
= B aKaJl. 4acax (5 Bnu KOHTPOJIS
Paznen/ tema 3 (B axaj. uacax) E B A y p Kon
S 3 ©|caMOCTOATENBFHOH | yCIeBaeMOCTH U
JUCIUTIIAHBI 3 g o . | xomneTenIUK
@) s 2 £ padoThI MIPOMEKYTOUHOM
1ab. | mpaxT. 3
Tex. p z S aTTeCTaluy
3aH. 3aH. | Q &
1. 1. Beenenue
Hsyuenne
1.1 1.1. Conepxanue OCHZ:HOﬁ u
IACHMIUINHEI, €€  3aJayi. .
JTOTIOJTHUATENHHOM
3HaueHHE Hu poJib 1 HTEPATYDBL 1O KonTponbHas OIIK-4.1,
oborarie-Hus npu ,HI/ICp HnnyHHe pabota Nel OIIK-4.2
HCIIOJIb30BAaHUU  Pa3JIMYHBIX KOECHGKTa,
MTOJIE3HBIX MCKOIAEMBIX o
JIEKIIHH.
Nsyuenune
OCHOBHOM M
12 1.2. Knaccudukarms JIOTIOJHUTEIbHON
KonTponsHas OIlK-4.1
MPOIIECCOB sl oOoraieHus 2 JIUTEPATYPHI 110 a6 cE)Ta Nol OTIK-4 2’
MTOJIE3HBIX MCKOIAae-MBIX TAC-TIUATIIINHE, p - '
KOHCIIEKTA
JICKIIHH.
W3zyuenue
1.3 1.3. Omepaiuu, IUKIBI, OCHgBHOﬁH
CTalluH. Ouerka JIOTIOJTHUTEILHOM
3¢(HEKTUBHOCTH  IIPOLIECCOB Koutponshas OIIK-4.1,
4 2 2 JIATEPATYpPHI 110
oboraiieHus Hu nncinn?nHe pabota Nel OIIK-4.2
KOMIIJIEKCHOCTH KOHCIICKTA ’
UCIIOJIb30BAHUS CHIPbS .
JICKITHI.
W3zyuenne
14 14. Tlpoayktel # OCHZ;IHOﬁ u
MOKa3aTen oborarieHus. OHOMHITEbHOM
MarepuanpHeiii  6amaHc 1o o KonTtponbHas OIIK-4.1,
2 2 JIUTEPATYpPHI 110
TBEPJIOMY, METaJUly, BOAE B HCLUIIIHe pabota Nel OIIK-4.2
TEXHOJIOTHYECKUX cxemax ZLKOECHCKT& ’
oOoraieHus pya N
JIEKIIHH.
W3zyuenne
15 1.5. TTonsitne 0 OCHZ:HOﬁ u
KOJMYECTBECHHBIX OMOHHTENBHOI
XapaKTepUCTHKAX 2 HTEDATYDEL 10 KonTponbhas OIIK-4.1,
BEIICCTBEHHOI'O cocraBa patyp abora Nel OIIK-4.2
JIUCIUTIIINHE
MHUHEPAJIbHOTO  CHIpbS U COHCICKTA ’
MPOYKTOB 00OTAIIICHUS N
JICKITHI.
Uroro no pazaeny 9 4
2. 2. I'paHyIOMETPHUYCCKUI COCTaB




Wzyuenne

2.1 2.1 OCHOBHOH U
I'panynomerpuueckuii coctas OTIOJTHUTEIBHON
psﬂ g u b MPOLYKTOB 4 ZlnI/ITepaTypm o KonrpormsHas OlIK-4.1,
paborta Ne 2 OIlK-4.2
oboramieHus, MeTOABI €ro JIC-IIUIUTHHE,
orpeJieNieHUs KOHCIIEKTa
JIEKIUH.
Nzyuenne
2.2 2.2. CuTOBBI aHAIH3. OCHOBHOWH
[Ikana Kkinaccudukanuy, 4 HJ?;TO;H:;TWLHOH KonrponbHas OIIK-4.1,
MOJYJIb HIKaJIbI PATYPEI IO pabota Ne 2 OIIK-4.2
KJac-cuduKauu JHC-IIHILTHHE,
KOHCIIEKTa
TEKIUH.
Wzyuenne
2.3 2.3. O6paboTka OCHOBHOI1 1
€3yJIbTaTOB OTIOJTHUTENbHOU
Il?pal}—]IYJIOMeTpI/I‘IeCKOI‘O 2 ZlJH/ITepaTypH o Kontponsnas OIIK-4.1,
pabota Ne 2 OIlK-4.2
aHanM3a U IOCTPOCHHE JTUC-ITUILIIHE,
XapaKTEePUCTHK KPYIMHOCTH KOHCIIEKTa
JEKIUi.
HWroro no pazneny 10
3. 3. TToaroroButenbHbIE
TIPOLIECCHI
Nzyuenne
OCHOBHOM 1
31 31 Tpoxoucsme. ) AOTOTHATEABHOMN 63amma .| omk-4i,
Hasnauenue npouecca JIUTCPATYPBI 0 f1abopaTopHoH OIlK-4.2
JTUCLUTUINHE, paboThI
KOHCIIEKTa
TEKIUH.
Nzyuenue
OCHOBHOM U
3.2 3.2. DddexruBHoCTh JOTIOJTHUTENIbHOU OIK-4.1
TPOXOYEHHUs, KiIacCH(PUKAIUSI 4 JUTEPaTypPHI TIO OIK- 4'.2’
Y KOHCTPYKIIUHU TPOXOTOB JTUCLIUIUINHE,
KOHCIIEKTa
JeKIui.
Nzyuenue
OCHOBHOM U
3.3 3.3. JpoGnenue. JIOTIOJTHUTEJILHON 3amura OTK-4.1
Haznauenue IpoOIIeHusI, 4 JUTEPaTypPHI TIO nmabopatopHOit OIK- 4' 2’
CTENEHb POOJICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JICKLIMA.
Nsyuenue
3.4 3.4. Knaccudukamus wu OCHOBHOWH
KOHCTPYKIIUU JPOOWIIOK JJISt JIOTIOTHHATCIILHOH KonTponbhas OIIK-4.1,
KPYITHOTO, CpemHero u fATCPATYPBI IO pabora Ne 3 OIIK-4.2
MEJIKOTO POOIIEHUS JIHICIAILTHHE,
KOHCIIEKTa
JIEKITHH.
Nzyuenue
35 35. Kpynsocts, 10 OCHOBHOI1 1
KOTOPOii HE00X0TUMO OTIOJTHUTENEHOU
ILpO6€ITI> CBIpbE rilepen HnnTepaTprI o Konrpobnas OIIK-4.1,
paborta Ne 3 OIlK-4.2
oborarieHreM. CxeMbl JTUCITUILIHHE,
IpoOIIeHUS KOHCIIEKTa

JIEKIIUH.




Wzyuenne
OCHOBHOI1 U

3.6 3.6. W3MenbueHue. JIOTOJTHUTENBHOM 3amura OIK-4.1
3aKOHOMEPHOCTH  TIpollecca 2 4 JIUTEPATYPHI 110 nabopatopHon OIK 4' 2’
HM3MENTbYCHHUS JIUCIIATIIINHE, paboThI '
KOHCIIEKTa
JICKIIHH.
Nzyuenne
OCHOBHOM 1
3.7 3.7. Knaccudpukanus JIOTOJTHUATEIHHOM
a3MOJILHOI'O0 000 )clt)OBaHI/ISI 1 JIMTEPATypPhI O Kontponsnas OIIK-4.1,
p Py ’ patyp pabota Ne 3 OIIK-4.2
CXeMBI U3MENBUECHHS JIUCIATIIINHE,
KOHCIIEKTa
JICKIIHH.
3.8 3.8. TI'mnpanmueckas H3yuenue
KIaccCUpUKAIUI U €€ POJib B OCHOBHOM 1
TEXHOJIOTHUECKUX cxemMax OIOJIHUTEIbHOM
(habpux 3aKOHOMEPHOCTHU 1 4 Z[J'H/ITG aTypsl 110 Kontponsnas OIIK-4.1,
PHIK. p patyp paborta Ne 3 OIlK-4.2
CBOOOJHOTO M CTCCHCHHOTO JIUCHHUTIINHE,
magenns vacTull. OCHOBHEIE KOHCIIEKTA
IPUHIUIBI KIacCUUKALUH JIEKIMH.
Wzyuenue
OCHOBHOM M
3.9 3.9. Koncrpykiu N
JIOTIOJTHUTEILHOM
MEXaHUYECKHUX 1 14 | mreparvpsi mo KonTponshas OIIK-4.1,
KJIacCU(PHUKATOPOB,  00JIACTb ' patyp pabota Ne 3 OIlK-4.2
JUCIIATIIINHE,
UX TPU-MEHEHUSI
KOHCIIEKTa
JIEKIIHH.
Nzyuenne
OCHOBHOM M
3.10 3.10. Koucrpykmmm u JTIOTIOJTHUATENHHOM
MIPUHIUIT pZeﬁCTBHﬂ 1 JIUTEPATypHI 11O Kontponsras OIK-4.1,
P patyp pabora Ne 3 OIlK-4.2
THIIPOIIMKIIOHOB JIACIIATIIINHE,
KOHCIIEKTA
JICKITUH.
Wroro no pazneny 16 18 1,4
4. 4. OCHOBHBIE MPOIIECCHI
H3yuenue
41 41. TI'paButanuoHHOE ey
OCHOBHOM H
oborarienne MTOJIE3HBIX OTONHHTENHO ammra
nuckonaeMmbIx. TeopeTrndeckue . OIIK-4.1,
1 6 1 JUTEPaTyphl MO 1a00paTOpHOI
ocHOBEI. CKOpOCTh TaJeHus, OIIK-4.2
JACIIATIIINHE, paboTh
K03 GUIUEHT
KOHCIIEKTA
paBHOMAIAEMOCTH o
JIEKIIHH.
4.2 4.2. Iporecchr
rpaBUTALIOHHOTO Nzyuenue
o0oraIieHus: MPOMBIBKA, OCHOBHOM H
OTCaZKa, KOHICHTpAIMsa Ha OIOJIHUTEILHOM
CTOJ‘IZ;X , 060];"21 SHII/-IIG Ha 1 21JH/ITe aTypHI 110 Kontporkhas OIIK-4.1,
’ B patyp pabora Ne 4 OTIK-4.2
IIUTI03aX u Kenooax, JUCITUILIHHE,
BHHTO-BBIX cernaparopax, KOHCIIEKTA
oboraiieHre B  TSDKEIBIX JICKITH.
CYCICH3HSIX
W3yuenue
4.3 4.3. CymHocTh e
OCHOBHOM M
MPOIIECCOB, KOHCTPYKTHBHBIC .
JTIOTOJTHUTENHHOM
u TEXHOJOTUYECKHUE 1 HTEDATYDEL 10 KonTponbHas OIIK-4.1,
mapaMeTpsl  ammapatoB U paryp pabota Ne 4 OI1K-4.2
JIACIATIIINHE,
MalIlvH, MPaKTHKa X
KOHCIIEKTA
TPUMEHEHUsI

JICKITUH.




4.4 4.4. MaruutHoe
oboramenue. TeopeTrueckue

Wzyuenne
OCHOBHOI1 U

OTIOJTHUTEITBHON 3amura
OCHOBBI. MarsuTHble HJ'II/ITG ATVORL 110 H260DATODHO OIIK-4.1,
CBOWCTBa MHHEpAJIOB, paryp parop OIlK-4.2
JTUCLIUTUINHE, paboThI
MarHUTHBIE TIOJIS
KOHCIICKTa
cernapaTropoB N
JICKITUH.
Nzyuenne
4.5 4.5. ObopynoBanue s et
OCHOBHOW 1
MarHuTHOTO oboraieHus: .
JIOTIOTHUTEIHHOM
cemaparop IS CHJIBHO H KonrtponbHas OIlK-4.1,
JIUTEPATYypPHI 110
CIa0OMarHUTHBIX PYJ; CyXHe pabora Ne 4 OIIK-4.2
JTUCITUILINHE,
u MOKDBIC MarHUTHBIE
KOHCIICKTa
cernapa-Topbl N
JICKITUH.
Wzyuenne
46 4.6. Daekrpuueckoe OCHOBHOI1 1
oboramieHue. dusnveckue OTIOJTHUTETBHOM
OCHOBII:: mporecca Z[J'H/ITG aTypsl 110 Konrpombnas OIIK-4.1,
poreeea, patyp pabota Ne 4 OIIK-4.2
MOJ-TOTOBKA MaTepHajga K JUCITUILTHAHE,
3NIEKTPUYECKO cenaparuu KOHCIIEKTa
JIEKIIHA.
Wzyuenue
OCHOBHOM H
47 A7. Knaccudukaius .
JTOTIOTHUTETbHON
JNEKTPUYECKUX CENapaTropos, KonTponshas OI1K-4.1,
JIUTEPATYPHI 110
17 KOHCTPYKTHBHBIC u pabota Ne 4 OIlK-4.2
JTUCITUILINHE,
TEXHOJIOTHYECKHE NapaMeTphl
KOHCIICKTa
JICKITHH.
Nzyuenne
OCHOBHOM U
4.8 4.8. CrienpanbHbIE JIOTIOTHUTEIHHOM
METO/IbI HO,Z[FOT(;-IBKI/I u JIUTEPATypHI 11O Kontponsras OIK-4.1,
patyp pabora Ne 4 OIlK-4.2
oboraiieHus pya JIUCIUILINHE,
KOHCIICKTa
JICKIIUH.
49 49. Pynopaszbopka: Uzyuenue
oboraimieHlue MO  TPEHHUIO, OCHOBHOM U
dbopme, 1BETY, JIOTIOJTHUTENBHOM OIlK-4.1,
KonTponpras
(droTorpa-BuTanus;  00XKHUT JIATEpaTyphl 1O a6ora Ne 4 OIIK-4.2
PyR; n3dupaTenabHOe JUCIUIUINHE, p B
npobreHue, HU3MeJIbYEHIE, KOHCIIEKTa
XHUMH-9eCKOe 00OoTaIeHne JICKITUH.
Nzyuenue
OCHOBHOM U
410 4.10. daoTalOHHOE JIOTIOJIHUTEITLHOM 3amuTa ONK-4.1
oboramenue. Teopernueckue JIUTEPATypHI IO naGopatopHoi OITK 4' 2’
ocHoBbl. Kunernka drmoranuu JIHUCUHILINHE, paboTsI '
KOHCIIEKTa
JIEKITHH.
Nsyuenue
OCHOBHOM U
411 4.11. ®dnoranuoHHbBIE o —
peareHTsl, ux HTEDATYDEL 10 KonTponbHas OIIK-4.1,
K1accuuKanusi, Ha3HauUCHUE paryp pabota Ne 4 OIIK-4.2
% JUCIUILINHE,
1 Me-XaHU3M JEeHCTBHS
KOHCIIEKTa
JIEKITHH.
Nzyuenue
OCHOBHOM 1
412 4.12. dpoTalMOHHBIC OTIOJIHUTETLHOM
MAIIMHEI, KX Knaccngmcaum 21JH/ITe aTypsl 110 Konrponbnas OIIK-4.1,
’ ’ patyp pabota Ne 4 OIlK-4.2
KOHCTPYKIIHSI JTUCITUILINHE,
KOHCIIEKTa

JICKIIHH.




413 4.13. IIpakTuka W3zydenue
PUMEHEHUS MaluH OCHOBHOH U
A3JINYHBIX THUIIOB OTIOJTHUTENBHOM
?Mexaanecme 2 Hnme aTypHl 1O Konrponsnas OIIK-4.1,
’ paryp pabota Ne 4 OIlK-4.2
ITHEBMOMEXaHNYECKUE, JIHCIHIUINHE,
KOJIOHHBIE W Jp.). CxeMbl U KOHCIIEKTa
PeXUMBI GIOTANH JeKLHIH.
Hroro no paszueny 12 16 25
5. 5. O0e3BOKHBaHUE u
onpoOOBaHNe
Wzyuenne
OCHOBHOI 1
5.1 5.1. OO0Ge3BoXHUBaHUE. ONONHUTENBHO
Hasnauenue ornepanuit 1 HTEDATVDRL 110 KonrponbHas OIIK-4.1,
00€3BOXKUBAHUS u nx paryp pabora Ne 5 OIIK-4.2
JCIAIUIAHE,
KJaccUpUKaIus
KOHCIIEKTa
4 JeKIUi.
Wzyuenue
OCHOBHOM 1
5.2 5.2. OmnpoboBanue u OMOHATEBHOM
KOHTPOJIb Ha 1 HTEDATVDL 10 KonTponbHas OI1K-4.1,
oboratuTenbHbIX  (habpuKax. patyp pabota Ne 5 OIlK-4.2
JUCIUILIAHE,
Turel 1 Ha3HaYeHUE IPOO
KOHCIIEKTa
TEKIUH.
HWroro no pazneny 2
6. 6. OO6mme cBeneHuss 00
000raTUTENLHO-TEXHOJIOTHIECKOH
CHCTEME
Nzyuenne
OCHOBHOM 1
6.1 6.1. TexHomormueckue JO———
CXEMBI: KaueCTBEHHBIE, 1 87 | nureparvost 1o KonTponbhas OI1K-4.1,
BOJHO-TIUIAMOBBIE M CXEMEI ' patyp pabota Ne 6 OIlK-4.2
IHCIHIUINHE,
LEIH anmnapaToB
KOHCIIEKTa
JICKLIM.
Nsyuenune
6.2 6.2. VYrpasneHue N
OCHOBHOI 1
Ka4eCTBOM MOJIE3HBIX OHOHUTENBHOM
HCKOIIAeMBIX TPH UX H00bIuE, A KonTponpras OIIK-4.1,
4 1 8,5 | nwmTepaTypsl 1o
yCpEeHEHHE  MHHEPAJIbHOTO pabora Ne 6 OIlK-4.2
JHUCIUTUIAHE,
CBIPbSl B TOPHOM IIeXe M Ha
N KOHCIIEKTa
o0o-ratutensHOH (adbpuke .
JIEKIIHH.
Nzyuenue
6.3 6.3. TexHonorus ety
oborareHus 1 9EepHBIX. OCHOBHOM I
py P ’ JIOTIOJTHUTEILHOM
IBETHBIX u peaxkux 1 HTEPATYDBL IO KonTponbhas OIlIK-4.1,
MeTan-noB. TpeboBaHHS K patyp pabora Ne 6 OIIK-4.2
TCIATUIAHE,
KauecTBy KOHIIEHTPATOB U
KOHCIIEKTa
CBIpBSL. .
JICKIIHH.
Wroro no pazaeny 3 17,2
Wroro 3a cemectp 48 48 43,6 JK3aMeH
Hroro no pucrumianne 48 48 43,6 dK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

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

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

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

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

@opmbl y4eOHBIX 3aHATHH C UCIIOJIb30BAHUEM TPAAUIIMOHHBIX TEXHOJIOTHI:

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

CeMunap — Oecezia rpenojaBaTelis U CTYACHTOB, OOCYXACHHE 3apaHee MOATOTOBICHHBIX
COOOIIEHUH 1O KaXIOMY BONPOCY IUIAHA 3aHATHS C €OUHBIM JUIsl BCEX IE€PEYHEM
pPEKOMEH1yeMOl 00513aTeIbHON U JOMOTHUTEIBHOMN JTUTEpaTyphl.

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

2. TexHomoruu mpoOIEMHOTO OOyUYEHUSI — OpraHu3anus o0pa3oBaTEeILHOrO IMpolecca,
KOTOpas MpeJnoaracT MoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3/aHUE YUEOHBIX MPOOIEMHBIX
CUTYalUH JUIsl CTAMYJIMPOBAHUS AKTUBHOW M03HABATEIbHON AESATEIbHOCTHU CTY/IEHTOB.

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

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

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

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

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

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

®opmbl y4eOHBIX 3aHATHI € HCIIOJIb30BAHUEM UTPOBBIX TEXHOJIOTHI:

VYuebnas urpa — ¢Gopma BOCCO3JAaHUS MPEIMETHOTO U COLMAIBHOTO COAEPIKaHUS
Oynymeil npodecCHOHaIbHOM NeATENbHOCTH CHElHaNuCTa, MOJIEIUPOBAHUSA TaKUX CHUCTEM
OTHOLIEHUH, KOTOPBIE XapaKTEPHBI JIJIs1 3TON IE€ATENBHOCTH KaK LIE€JI0TO0.

JlenoBast urpa — MOJICTMPOBAHUE PA3IMYHBIX CUTYallUH, CBS3aHHBIX C BEIPAOOTKOMN U



MPUHITHEM COBMECTHBIX PEIICHH, 00CYXIEHUEM BOMPOCOB B PEKHME «MO3TOBOTO MITYpPMay,
PEKOHCTPYKIMEH (QYHKIIMOHATEHOTO B3aUMOJICHCTBHS B KOJIJIEKTUBE U T.I1.

PoneBast urpa — umMTanusg WM PEKOHCTPYKLUS MOJIEIEH pOJIEBOrO IOBEACHUS B
MPEJIOKEHHBIX CLIEHAPHBIX YCIOBUSIX.

4. TexHOJOru: MPOEKTHOro0 OOy4YEHHMs — OpraHu3aIs 00pa30BaTENBHOTO IMpolecca B
COOTBETCTBUHU C QJITOPUTMOM IIOA3TAIHOTO PELICHUS MPOOJEMHON 3aJaydl WM BBIITOJTHEHUS
yuebHoro 3ananus. [IpoekT npenmnogaraet COBMECTHYIO y4eOHO-IT03HABATEIBHYIO IS TEILHOCTh
TPYHIbl CTYJEHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIEMIIMH, YCTAHOBJICHHE LIeTIeil U 3a/ad,
(OpPMYITHPOBKY OXKHAAEMBIX PE3YJIbTaTOB, OIpPEICICHHE MPHUHLIUIOB W METOAMK PpEIICHUS
MOCTaBJICHHBIX 3ajay, I[UIAHUPOBaHHWE XoAa pabOThl, MOUCK IOCTYMHBIX M ONTUMAJIbHBIX
pecypcoB, MOSTANHYI0 PEANM3ALHUI0 TUIaHA pabOTHI, MPE3CHTALUI0 PE3yJbTaTOB pPadOTHI, MX
OCMBICJICHHE U PEe(IIECKCHUIO.

OCHOBHBIE THUIIBI IPOEKTOB:

HccnenoBatenbckuii MNpPOEKT — CTPyKTypa npuOmmkeHa K ¢opmaTy HaydHOTO
UCCIIEIOBaHMsl (J10Ka3aTeIbCTBO AKTYyaJIbHOCTH TEMbI, ONPEJCIICHHE HAay4HOM MpoOJeMsl,
npeaMera M O0beKTa HCCIeAOBaHUA, IeNiel W 3a/ad, METOJO0B, MCTOYHHKOB, BBIIIBXKEHUE
THITOTE3bI, 0000IIEeHNE PE3YyIbTaTOB, BBIBO/IBI, 0003HAYEHNE HOBBIX MPOOIEM).

TBopueckuili MpoekT, Kak MpaBUIIO, HE UMEET AETaTbHO NMPOPAOOTAHHON CTPYKTYpHI;
yueOHO-I03HABaTENIbHASL JEATEIIBHOCTh CTYIEHTOB OCYILECTBISETCS B paMKax pPaMOYHOIO
3aJjaHusl, TOJUUHSSICh JIOTUKE U MHTEpEecaM y4aCTHUKOB IIPOEKTA, )KaHPY KOHEYHOTO pe3yNbTaTa
(razera, puIBM, MPA3AHUK, U3TAHUE, SKCKYPCHUS U T.I1.).

NndopmannonHpli  MpoekT — y4yeOHO-TIO3HABAaTENbHAS JCSATENBHOCTh C  SIPKO
BBIPAKEHHON 9BPHCTUYECKOI HAPABICHHOCTHIO (ITOUCK, OTOOP U cHCTeMaTH3aIus HHPOpMauu
0 KakoM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHUKOB IMPOEKTa ¢ 3TOM MH(OpMalMeid, ee aHaIu3 U
o0o01mIeHune 1J1s1 Mpe3eHTay 00JIee IIMPOKON ayTUTOPHH).

5. HTepakTUBHBIE TEXHOJOTUU — OpPTaHU3alldsg 00pa30BaTENbHOIO IMpoliecca, KoTopas
IpeJinoiaracT akTUBHOE U HEJTMHEIHOE B3aUMO/IEHCTBUE BCEX YUACTHHUKOB, JTOCTH)KEHNE HA ATON
OCHOBE JIMYHOCTHO 3HAYMMOTO [JIsi HUX 0Opa3oBaTeNbHOTO pe3ynbrata. Hapsay co
CIICIUATU3UPOBAHHBIMUA  TEXHOJOTHUSAMHM  TaKOro  pojJa  NPHUHIUI  HHTEPAKTUBHOCTH
MPOCIEKMUBAaETCS B OONBIIMHCTBE  COBPEMEHHBIX  OOpa3oOBaTENbHBIX  TEXHOJOTHUH.
HHTEepaKTUBHOCTD MOAPAa3yMEBAET CYOBEKT CYObEKTHBIE OTHOILLEHHS B X0J€ 00pa30BaTeIbHOrO
npoliecca U, Kak clieZicTBUe, (OpMUpPOBaHUE caMOpa3BUBarolIeiicss HH()OpMaIIMOHHO-PECYPCHOM
CpEeJbL.

@opmbl yueOHBIX 3aHATHI C MCMOJIB30BAaHUEM CHEIHATU3UPOBAHHBIX MHTEPAKTHBHBIX
TEXHOJIOTHIA:

Jlexiusi «0OpaTHOW CBSI3M» — JICKIHMSI-TIPOBOKAIMS (M3JI0KEHUE MaTepHalia C 3apaHee
3aIJIaHUPOBAHHBIMU omuoOKamm), nekuusi-Oecena, JEKIUSA-TUCKYCCHS,
JEKIHS-TIPECCKOH(PEPEHIINS.

CeMuHap-IuCKycCHsl — KOJUIEKTMBHOE OOCYXJIE€HHE KaKoro-iu0o CHOpPHOTO BOMpOca,
npoOJieMbl, BBHISBICHHE MHEHUH B Tpymmne (MEXIpYNIOBOH JHMAlor, JTUCKYCCHS Kak
CIIOp-IaJor).

6. HHpopManMOHHO-KOMMYHUKAIIMOHHBIE  OOpa3oBaTeNbHBIE  TEXHOJOTHUH  —
opranusaius o0pa3zoBaTelbHOTO MpOolecca, OCHOBaHHAsI HA MPUMEHEHUH CIIEUAIN3UPOBAHHBIX
MPOrPaMMHBIX CpEJl U TEXHHUECKUX CPEJICTB pabOThI ¢ MH(OpMALIHEH.

®opMbl yIeOHBIX 3aHSITHH C HCIOIB30BAaHUEM WH(OOPMAIMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHI:

Jlexuus-Bu3yanusanuss — HW3JI0KEHUE COJIEpP)KaHUsA CONMPOBOXKIACTCS TMpe3eHTaluei
(TeMoHCTpaIe yueOHBIX MaTepHalioB, MPEICTABICHHBIX B Pa3IMYHBIX 3HAKOBBIX CUCTEMaX, B
T.4. WUTIOCTPAaTUBHBIX, IpaUuecKux, ayJuo- 1 BUIEOMaTepHUasoB).

[IpakTuueckoe 3aHATHE B (QOpME TMPE3CHTAMM — TMPEACTABICHUE PE3YIbTaTOB
MIPOEKTHOM WJIM MCCIIEeI0BATEIbCKON AESTEbHOCTH C HCIOIb30BAaHUEM CIEIUAIU3UPOBAHHBIX
MIPOTrPaMMHBIX CPE/I.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OueHoYHbIE CPeICTBA IJISA MPOBeIeHUs POMEKYTOYHOM aTTecTaluu
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. Ikhmayies S.J. Advances in minerals research (JlocTmxeHus B H3y4eHUH IMOJIE3HBIX
uckormaembix) /Springer, 2024 r., 320 ctp., ISBN: 978-3-031-49174-0.

2. ABnoxuH, B.M. OcHOBBI 00OTaICHNUS MTOJE3HBIX HCKOMACMBbIX: Y4EOHHK: B 2 TOMax /
B.M. Apoxun. — 4-e u3n., crep. — Mocksa : ['opHas kawura, [0. r.]. — Towm 2: Texnomoruu
oOoramenus 1moJie3Hbix uckomaeMolx — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryna: https://e.lanbook.com/book/111337

3. Heroms, E.IO., HlaBakymea, O.I. OO0orameHnue TMoOJ€3HBIX HCKOMAEMBIX
[DnexTpoHHBI pecypc]: yueOnoe mocodue /| MI'TY. - Maruutoropck : MI'TY, 2016. - 1
3JICKTPOH. OIIT. JINCK (CD-ROM) — Pexum JIOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. OOoramieHue TMOJE3HBIX HCKOMAaeMbIX [DIEKTPOHHBIN pecypc]: yueOHoe mocobue
/NykuraK.U., AxymkuaB.I1., MyknakosaA.H. - M.: HUL] UTHOPA-M, 2016. - 224 c. .- Pexum
nocryma:  http://znanium.com/catalog.php?bookinfo=501567 - 3arn. c¢ oakpana. —ISBN
978-5-16-010748-6.

5. bepeszosckuit H.W. Texnonorus nepepaboTKu 1 000TaIEHUS MOJIE3HBIX HCKOMAEMBIX /
H.N. bepesosckuii, E.K.KoctiokeBuu.- BHTY. — Munck. - 2023 1., 53 crp., ISBN:
978-985-583-839-6.

0) JlomostHuTEIbHAS JIATEPATYpa:

1. Copokun, M.M. ®notanvioHHBIE METOJbI OOOTalIeHUs. XHUMHYECKHE OCHOBBI
¢uoraruu : yaedbHnoe 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. Kapmasun. — 3-e usj.,
crep. — Mocksa: ['opHas kuura, [6. 1.]. — Tom 1. MarHuTHble U 3JIEKTPUUYECKHUE METObI
oOorameHus noyie3nbx uckonaemorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
nocryma: https://e.lanbook.com/book/111394

3. E.E. Aanpee, O.H. TuxonoB [[poOiieHne, W3MeIbUeHUE W TIOJITOTOBKA CHIPHS K
ob6oramenwmto. — C-116, 2007. 439 c.

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

5. AbpamoB A.A. IlepepaboTka, o0oraiieHrne U KOMIUIEKCHOE UCIIOJIb30BAHUE TBEPIIBIX
noJe3HbIx uckonaembix. T.1 [Ipoueccs! anmapatsl: YueOnuk. M.: MITVY, 2004. —471 c.

6. AdpamoB A.A. IlepepaboTka, oOoranieHre U KOMIICKCHOE UCIIOJIb30BAHUE TBEPIIBIX
noje3Hbix uckomnaemsix. T.11 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 CIEIUAIbHBIE METO/bI 00OTaleHHS
noJIe3HbIX UckonaeMsix (21) / M.: MIT'Y, 2005.

9. [lunaes B.I1. OcHOBHI 00oTaIeHHsI MTOJIE3HBIX UCKOTIAEMBIX. Y. MOCOOUE /ISl BY30B.
—M.: Henpa, 1986.- 296 c.

10. CnpaBounuk mo oboramenuto pya. B 3 1. /Ilon pen. bormanosa O.C.-2-e¢ u3n.,
nepepad. u gom. — M.: Heapa, 1983.

B) MeTonuyeckue ykazaHus:
1. ferons E.1O., llaBakynesa O.I1. OcHOBBI 00OTaIeHus MOJIE3HBIX UCKOMACMBbIX:


https://e.lanbook.com/book/111337%203
https://e.lanbook.com/book/111337%203
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

WMHCTpYKLIMS TO BBIIOJHEHUIO JTAOOPAaTOPHBIX padoT Aist cTyaeHToB crenuansHocty 21.05.04
Bcex ¢opMm oOyuenus.— M3a-Bo Marautoropck. roc. Texs. yH-ta um. I.J1. Hocosa, 2016. —40 c. —
Pexxum gocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. lerons E.1O., [llaBakyneBa O.I1. [lepepaboTka MoJae3HBIX HCKOMMAEMBIX [ DJIEKTPOHHBII
pecypc] : mpaktukym / MI'TY. - Marauroropck: MI'TY, 2017. - 1 31eKTpOH. ONT. JHCK
(CD-ROM) — Pexxum noctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecnneuenne u UHTEepHeT-pecypcehl:

https://e.lanbook.com/book/2073  Copokun, M.M.  @®nOTallMOHHBIE  METOJIBI
oboraimenus. XuMUYECKHE OCHOBBI (uroTanuu . yaeoHoe nocobue / M.M. Copokun. — Mocksa:
MUCHUC, 2011. — 411 c.— ISBN 978-5-87623-237-3.

IIporpammHoe o0ecnieuenmne

HanmenoBanune
110
7Zip CBOOOJHO PACHPOCTPAHIEMOE 0eccpoyHO

Ne morosopa Cpoxk neiicTBUS JTULEH3UH

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HazBsanue kypca CchlIKa
DneKTpoHHas 0a3a MepuoauyYecKux m3manuii East
View Information Services, OO0 «IBUC»

HanuonaneHas wuHpOpManMoOHHO-aHATUTHYECKAS

https://dlib.eastview.com/

cucrema — Poccuiickuit  ungekc nayunoro|URL: https://elibrary.ru/project_risc.asp
nutupoBanus (PHI)
Poccuiickas  I'ocynmapctBenHas — OuOimoTeka.

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

Karamoru

OnexkTpoHHbIe pecypchl Oubnuoreku MITY um. https://host.megaprolib.net/MP0109/Web
I".1. HocoBa ' ' '

9 MaTepuaJIbHO-TeXHHYECKOE 00ecnedeHrue TUCIIUTIIHHBI (MOTYJIs1)

MatepuranbHO-TeXHUYECKOE 00ecreYeHre IUCIUIUIMHBI BKIIOYAET:

MarepuanbHO-TEXHHUECKOE 0OecleueHUe AUCUUIUINHBI BKIIIOUAET:

JlexunoHHas ayautopus MynbTUMEAUNHBIE CpPEACTBA XPAHEHMs, Mepetadd |
npezcTaBieHns HHGopMaIuu

JlaGoparopus wmexaHumdeckux wucnbiTanuii 1. JlaboparopHas ycTaHOBKa IIEKOBOM
JpOOUIIKHY;

2. JlabopaTopHast yCTAaHOBKa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi yCTaHOBKA LIIapOBOI MEJIbHUIIBL;

4. JlTabopaTopHas yCTaHOBKa MEJILHUIIBI C BPAIIAIOIIEICS OChIO;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O TPOXOTa;

6. CtanmapTHBINH HAOOp CHUT;

7. JJabopaTopHas (ioTallMOHHAs MAIINHA;

8. JlaGopaTopHbie rpaBUTAIIMOHHBIE anmaparbl (oTrcamounas MaIlllHa,
KOHIIEHTPALMOHHBII CTOJI, BAHTOBBIE CENIapaTOphl);

9. JlaGopaTOpHBIil MAarHUTHBIH CeTaparop.

AyIuTOpHH AJISi CAMOCTOSATENBHOM PadOThl: KOMITBIOTEPHBIE KJIACChI; YNTAIBLHBIE 3aJIbl
oubmuoreku IlepconanpHbie KommboTephl ¢ makeroM MS Office, Beixogom B MHTepHeT 1 ¢
JIOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTENIbHYIO Cpely YHUBEPCUTETA

[Tomemenne ans  XpaHeHuss W OPOQUIAKTHYECKOrOo OOCITYXHBaHUS  yueOHOIo
000py10BaHUSI.


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://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web

IIpuaoxenne 1

Y4yeOHO-MeTOANYEeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

[To nucrumuinae «O0oramieHue MoJie3HbIX HCKOMAEMbIX » IPEeIyCMOTPEHA ayIMTOpHAs U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

CamocTtosrenbHas paboTa CTYACHTOB IOCTPOCHA TaKUM 00pa3oM, YTO B MPOLEcce pabOThI
CTYJEHTBI 3aKPEIUISIFOT 3HAHUS, IOTYYCHHBIE B MPOIIECCE TEOPETHUECKOTO O0yUEHUSI, TEM CaMbIM
dbopMmupyroT npodeccuoHalbHbIe YMEHHS U HaBBIKU.

B npornecce nzydeHust AUCHUIIIMHBI OCYIECTBISACTCS TEKYIIUA U MEPUOANUECKUI KOHTPOIb
3a pe3yJbTaTaMHi OCBOCHHS Y4eOHOro Kypca. TeKyluii KOHTPOJIb OCYIIEeCTBISETCS
HETMOCPE/ICTBEHHO B MPOIIECCE YCBOCHUS, 3aKPEIUICHHMsI, 0000IIEeHNS U CHCTEMaTU3alliy 3HAaHUH,
YMEHH, BJIaICHUS HaBbIKAMU U MO3BOJISIET ONEPATUBHO IUArHOCTUPOBATH M KOPPEKTHUPOBATH,
COBEPIIICHCTBOBATh 3HAHUS, YMCHUS U BJIaJICHUE HABBIKAMH CTY/ICHTOB, 00ECIICUNBACT
CTUMYJIMPOBAHUE U MOTHBAIMIO UX JEATEILHOCTH HA KaXJI0M 3aHATUHU. TeKyIuii KOHTPOJIb
OCYIIECTBIISIETCS B hOpMe YCTHOTO ompoca (codeceroBaHms ).

[Tepuoanyeckuii KOHTPOJIb LIE€JIb KOTOPOro 0000IIeHIE U CUCTeMAaTHU3allHsl 3HAHH, TPOBEpPKa
3¢ (HEKTHBHOCTH YCBOCHHSI CTYICHTAMH OIIPEICICHHOTO0, JJOTHYESCKH 3aBEPIICHHOTO COJICPIKAHUS
yueOHOro MaTepuaa OCyIIeCTBIsSeTCs B popMe 3alIUThI TAOOPATOPHBIX, KOHTPOIBHBIX PaboT.

OrneHOYHBIE CPEACTBA JIs MPOBEACHUS TEKYIIECH aTTecTaluu

Tecmut 0na camonposepku:

Bapuanm Ne 1.

1. Yto Ha3LIBaeTCH 000rameHueM HoJie3HbIX HCKOMaeMbIX?

1. DTO mporecchl XUMUYECKOTO Pa3IeICHUs] MUHEPAJIOB.

2. DT0 mpoIiecchl MEXaHUYECKOTO pa3fiesieHus MUHEPAIoB 0€3 N3MEHEHUs XUMHUECKOTO
COCTaBa CHIPbS.

3. DTO OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI 32 CYET YACTUYHOTO WJIH ITOJTHOTO
nepexoia JIEKTPOHOB OT OJHUX aTOMOB K JIPYTUM.

4. 310 mpouecchl U3MEHEHUSI CTPYKTYPbl, MUHEPAJIBHOTO, @ MHOT/1a U XMMUYECKOT0 COCTaBa
TOPHBIX ITIOPOJI B 36MHOM KOpe.

2. KonueHTpaTom Ha3bIBaeTcs ...

1. mpoayKT, B KOTOPOM MaccOBast 10JIsI TIOJIE3HOTO KOMIIOHEHTA 3HAYUTENILHO BHIIIIE, YEM B
HCXOIHOM pyZeE;

2. IPOAYKT, B KOTOPOM MaccoBasi JI0JIsl TTOJIE3HOTO KOMIIOHEHTA HIKE, YEM B UCXOJIHOM PYIIE;

3. IPOAYKT, B KOTOPOM MAacCOBasl 10J1s OJIE3HOTO KOMIIOHEHTA BBIILIE, YEM B UICXOJHOU pyne,
HO HIXE, YeM B KOHIICHTpATE;

4. IPOIIYKT, B KOTOPBIH BBIIENSETCS OOJbIIAs YaCTh MHHEPATIOB BMEIAIOIIECH MOPOABI U
BpPEIHBIX ITPUMECEH.

3. Cxema nenu annapatroB NOKa3bIBaeT...

1. mepedyeHp M MOCIE0BATEIIBHOCT TEXHOJIOTHUECKUX MPOIIECCOB M OTepaIiuii, KOTOPbIM
MOABEPraeTcs MOJIe3HOE UCKOMAEMOE;

2. KOJIMYECTBEHHBIE TIOKA3aTeNI 000TAIICHUS I KaKI0M OTepaIiK U MPOIYKTa;

3. KOJIMYECTBO BOBI, 100aBIIIEMOE B OMPEICTICHHBIE ONEPAIlMH U TPOAYKTHI 00OTaIleHNUS;

4. myTH CJeIOBaHMS TIOJIE3HOTO HCKOTIAEMOT0 M MPOAYKTOB 00OTAIEHHUS C YCIOBHBIM
M300pakeHHe armaparos.

4. CTeneHb KOHIEHTPAUH MOKA3LIBAET:

1. Bo ckonbKO pa3 Macca KOHIIEHTPAaTa MEHbILIE MACChI ChIPhS, U3 KOTOPOTO OH IMOJIYYEH;

2. Bo ckosbKo pa3 MaccoBasi 107151 KOMITIOHEHTA B KOHIIEHTpATe OOJIbIIIE MACCOBOM JIOJIA ATOTO
KOMIIOHEHTa B UCXOJIHOM PYIIE;

3. Kakast 101 IIEHHOr0 KOMITOHEHTA MEPEIlIa B XBOCTHI;

4. CteneHb MPUOIIHKEHUS PEATbHOTO MpoIiecca 000TaECHUS K UIeaTbHOMY.

5. UTo nmoka3bIBa€eT BBIMYKIIas XapaKTEPUCTUKA KPYITHOCTH MO TUTIOCY?

1. B mpo6e mpeobianaroT KpymHbIE 3epHA.

2. B po6e npeobiraatoT MenKue 3epHa.



3. B mpo6e paBHOMEPHO pacmpe/eieHbl KPYITHBIC U MEJIKUE 3ePHA.

4. B mpoOe nmpeo01aaaroT MIIaMBbl.

6. KakoBo Ha3HAYeHHe ONepaluy MPeABAPUTEIHLHOIO IPOXOYEHHUS B CXeMax
PYAONIOATOTOBKM ?

1. JI7ist KOHTPOJISI KPYITHOCTHU APOOICHOTO MPOIYKTA.

2. 1514 noJiy4eHus: TOBApHOTO MPOAYKTa 3aJJaHHON KPYITHOCTH.

3. Jlns pa3aencHus 4acTHUll, UMEIOIINX Pa3Iudus B TBEPAOCTH WU (OpME KYyCKOB.

4.]1ns1 oTAeneHust TOTOBOTrO MO KPYIMHOCTH MPOAYKTa OT UCXOJHOIO MaTepuaa,
MOCTYMAIOIIETO Ha IPOOICHHE.

7. Jlnsi rpoXoYeHHUs1 KPYIMHOKYCKOBOI0 MAaTepHAaJia NPeuMYyleCTBEHHO
HCIOJIB3YOTCS. ..

1. KOJIOCHHKOBBIE PELIETKH.

2. IJIMCTOBBIC peni€ra.

3. TPOBOJOYHBIC CETKHU.

4. nmyroBbl€ CUTA.

8. IlIpu xkakoM yc10BHHU 3(PPeKTUBHOCTH IPOXOYEHUSI PABHA HYJII0?

1. Copnep:xxaHue oTceBaeMOro Kjacca KpyImHOCTH B UICXOAHOM pyJi€ PABHO COJIEPKaHUIO
0TCEBAEMOT0 KJlacca B HAJPEUIETHOM IPOAYKTE.

2. CopnepxaHHe OTCEBAEMOTO KJIacca KPYIHOCTH B HaIPEIIETHOM MTPOAYKTE PABHO HYJIIO.
CogaeprkaHue 0TCeBaeMOro Kiacca KpyrnHocTH B UCX0AHOM pyzae paBHO 100%.
CopeprkaHre 0TCeBaeMOro Kjacca KpyImHOCTH B HaJpemeTHOM mpoaykte paBHo 100%.
B 4yem cymHoCTB Ipouecca ApodaeHus?

Paznenenue cpilmydnx MaTepuaioB Ha KJIACChl KPYMTHOCTH.

2. Paznenenue moyie3HbIX UCKOMAEMBIX MO IEHCTBUEM BHEIIHUX CHII, IIPEO0/I0JIEBAIOIINX
BHYTPEHHUE CHJIbI CICTUICHHSI MY YaCTHUIIAMHU.

3. OrtaeneHue OCHOBHOM MacChl BMEIIAIONIEH MOPOBI OT UCXOTHOU PYIbI IEPE TOHKHUM
H3MEIbUCHUEM.

4. Jlo3upoBaHUE M CMEUIMBAHUE PA3TUYHBIX 10 KAY€CTBY MOJE3HBIX UCKOMAEMbIX IS
MOBBIIICHHS OJTHOPOTHOCTH KAYECTBEHHOTO COCTaBa PY/I.

10. Yro moka3biBaeT cTeneHb ApodJienus?

1. Bo ckonbpko pa3 pa3zMep OTBEPCTHI MPEIbIIYIIET0 CUTa O0JIbIIE pa3Mepa OTBEPCTUI
MOCIIEAYIOIETO CUTA B CTAHAAPTHOM HAOOpE CHUT.

2. Bo ckoIbKO pa3 KPYIHOCTH JPOOJICHOTO MPOIYKTa OOJIBIIE pa3Mepa pa3rpy309HOM MIeIH
TPOOHIIKH.

3. Bo ckosbKo pa3 KpyIHOCTHh KYCKOB JPOOJICHOTO IMPOTYKTA MEHBIIIE KPYITHOCTH KYCKOB,
MOCTYMAIOIINX Ha IPOOJIeHHUE.

4. B0 CKOJIBKO pa3 KPYIMHOCTb KYCKOB JIPOOJIEHOTO MPOJIYKTa OOJIbIIE KPYITHOCTH KYCKOB,
MOCTYMAIONINX Ha IPOOJICHHUE.

11. B meJbHHIIAX caMOM3MeJIbYeHHUS U3MeTbYalollel cpeloii sIBJISIIOTCA:

1. cranbHBIE CTEPKHHU.

2. CTaJIbHBIC WU YyTYHHBIC TIAPHI.

3.  pyaHas «rays.

4. KpyIHBIE KYCKH PY/IBL.

12. Kakoii n3 nepe4yucjeHHbIX MPOIECCOB He OTHOCUTCH K TPABUTALIMOHHOMY METOIY
oOoramenus?

1. orcanka

2. KOHIICHTpAIUs Ha CTOJIAX.

3.000raieHune B TSHKEIBIX CYCIEH3USX.

4. o0orameHue 1o TPEeHUIo.

13. Ob6sacTh NpUMeHeHUs] KOHUEHTPALMOHHBIX CTOJIOB.

1. Jlns oGoramieHust 30J0TOCOAEPKAIINX ECKOB M TOHKO U3MEIbYEHHBIX Py PEIKUX
METAJIJIOB KPYITHOCTBIO MEHEE 3 MM.

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

o ko



3. Jlns oboramieHus pya 4epHbIX METaJUIOB KpYIHOCThIO 50-0,2 MMm.

4. Jlnsa oboramenus CyabOHUIHBIX Py IBETHBIX METAJIOB.

14. Cymmnocthb npouecca neHHou guoranum.

1. TuapodunbHbIe YaCTUIBI 3aKPETISIOTCS HA BO3AYIIHBIX IMy3bIpbKaX W BCIUIBIBAIOT HA
MIOBEPXHOCTH, TUAPO(POOHBIE YACTHUIIBI OCTAIOTCSA B 00BEME ITYIIbIIBI.

2. T'unpodobHble YaCTHUIIBI 3aKPEIUISIOTCS Ha BO3AYIIHBIX MY3bIPhKAX M BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(PUIBHBIC YACTUIBI OCTAIOTCS B 00BEME MYJIBbIIHI.

3. Tunpodobubie u ruapodUIbLHBIC YACTUIBI 3aKPEIUIAIOTCS Ha BO3AYIIHBIX ITy3bIpbKaxX U
BCIUIBIBAIOT HA MIOBEPXHOCTD.

4. T'uapodoOHbIe ¥ THAPOPHIBHBIC YACTHIIBI OCTAIOTCS B 00BEME ITYJIBITHI.

15. OcHOBHBIM (U3MYECKUM CBOIICTBOM MHHEPAJIOB, ONPeIe/ IS I0IIHM BO3MOKHOCTH
MATHUTHOTI'O 00OraiieHus, siBJIseTCs:

1. VYaenpHas MarHUTHasi BOCOPUUMYHBOCTb.

2. JludnexTpuueckas MPOHUIIAEMOCTb.

3. JlromuHecHeHIHs (XOJI0JHOE CBEUCHHE).

4. TpubosnekTpuueckuii 3pdekr.

Bapuanm Ne 2.

1. [enpro 060raTUTEIHHBIX MPOIIECCOB SIBIISETCS:

1. BblaeneHue METaIOB U3 XUMUYECKUX COSAMHEHUH U OTAeIeHUE HEMETAIIIMUECKUX
KOMITOHEHTOB.

2. Ouucrka METaJUIOB OT HE)KEeNaTeJIbHbIX IPUMeCEeH.

3. Ortnenenue Moyie3HBIX MUHEPAJIOB OT BMEIIAIONICH MOPO/IbI M BPEAHBIX IPUMeECcei U
HOJIy4eHHEe KOHLIEHTPATOB, 10 CBOEMY Ka4eCTBY YAOBJIETBOPSIOLINX TPEOOBAHUIM
MOCIIEAYIOIUX MIEPE/IETIOB.

4. U3BneuyeHHe OTAEIBHBIX COCTABISIONIMX TBEPIOTO MaTepHaja ¢ OMOILBIO PACTBOPUTEISL.

2. lleHHBIM KOMITOHEHTOM Ha3bIBACTCS:

1. CkomneHue NOJE3HBIX UCKOMAEMBIX B 3eMHOMN KOpe.

2. DIeMEHT WU MPUPOTHBII MUHEpAI, C IENbIO TIOITYIEeHUSI KOTOPOTO TOOBIBAETCS TIOJIE3HOE
UCKOIIaeMoe.

3. IlpupomHoe XMMHUYECKOE COeAMHEHHUE, 00pa3yIomIeecs Mpu pa3IHIHbIX
(U3UKO-XMMUYECKHUX Mpolieccax, MPOTEKAIOUINX B IITyOUHAX U Ha MOBEPXHOCTHU 3EMIIH.

4. DneMeHTHI WU MPUPOIHBIE MHHEPAJBI, KOTOPHIE YXY/IIIAI0T KAYeCTBO KOHIICHTPATOB.
O dexkTuBHOCTH OOOTAlIEHHS XapaKTEePU3YeET...

TIOJTHOTY OTJETICHHSI MEJIKOTO MaTepHalia OT KPYITHOTO.

U3BJICUEHHE IPAaHUYHOTO Kjacca KPYIHOCTH B CIIMB WIIM B TIECKH.

JIOJTFO IIEHHOTO KOMITOHEHTA, TEePEIe/IIero B KOHIIEHTPAT U3 HCXOIHOH PY/IbL.
CTETeHb MPUOIIKEHHS peabHOTO Mpoliecca 000TalleHus K H1eaTbHOMY.
BonHo-naMoBast cxema 1moKasbIBaeT:

. IlyTH cienoBaHus OJE3HOTO UCKOMAEMOT0 M MPOAYKTOB 00OTaIEHNUs C YCIOBHBIM
1300paKeHHEM arnaparos.

2. IlepeueHb U MOCIEIOBATEIBHOCTD TEXHOJOTHUECKUX MPOIIECCOB U ONEPALIUU, KOTOPHIM
MOJIBEpPraeTcs MOJIE3HOE UCKOMIaeMoe.

3. KonuuecTBeHHbIE MMOKa3aTeNN 000TaleHNs I KaXKI0U Oolepaluy 1 MPOAYKTOB.

4. Komn4ecTBO BOJBI, J00OABIIIEMOE B OTACIBHBIE ONIEPAIITH U TIPOTYKTHI.

PhrPMPONPE®

5. Kakas u3 nepedrciieHHbIX Olepalii He OTHOCHTCS K IMTOATOTOBUTEIBHBIM IPOIeCcaM
obOoramieHus?

1. JpoOGnenue.

2. TI'poxouenwue.

3.  VYcpennenue.

4, Ouncrka CTOYHBIX BOJ,.



6.

YTo nokaspIBaeT TOUKA NIEPECEUEHUS] CYMMAPHON XapaKTEPUCTUKH «I10 IUTFOCY» C OCBIO

abcrucc?
1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.
2. Pa3mep MUHMMAaJILHOTO KycKka B mpo0e.
3. CpemHemenuaHHBIN pazMep.
4. Cpennuit TMamMeTp Kycka.
7. JIoOCTOMHCTBOM ILITaMIIOBAHHBIX (JINCTOBBIX) PEIIET SIBJIACTCS:
1. TIpomomKuTENbHBINA CPOK CIIY>KOBI M TIOCTOSIHHBIN pa3Mep OTBEPCTUM.
2. Bonbluas miIomanb «KABOTO CEUCHUS.
3. Manas niuomaab «KHUBOTO CEYSHUS.
4. DBbICTpbIil U3HOC, Pa3PbIB U CMELLIEHUE IIPOBOJIOYEK.
8. ®dopmyna misa pacyeta 3QpHEeKTUBHOCTH TPOXOYCHHUS
1. E=ec—7«
g nB-a)
5 (p.-a)
2. ;
__(B-a)a-9)
3 a(100-a )5 -0).
E= —Q"GOP 10*
4 Qura
9. Yewm ompenensiercs rIaBHBIM 00pa3oM KOHEUHask KPYIMHOCTh IPOOJIEHOTO IpoayKTa?
1. Pa3mepoM BKpaIjIeHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.
2. Kpenoctbio pysl.
3. MaccoBoii 10J1e# [IEeHHOTO KOMIIOHEHTA B py/Ie.
4. KpynHOCTBIO HCXOJHOM pY/IbL.
10. Kaxum 06pa3oM mpoOMCXOTUT MpoIiece APOOIICHUST B KOHYCHBIX IPOOHITKaxX?
1. 3a cyer AMHAMUYECKOTO BO3JACHCTBUS POTOPA.
2. 3acuer pa3jgaBIMBaHUS MEXIY ABYMS TUTUTAMH.
3. 3acueT 9KCLEHTPUYHOTO JBM)KEHUSI BHYTPEHHET0 KOHYCA.
4. 3a cuer 3aXBaTbIBaHUs 3yObsIMHU U pacKaJbIBaHUS 10 TPeOyeMOil KpyITHOCTH.
11. TlonsTue o ruaPaBIMUYECKON KIacCU(UKAIIUH.
1. Ilpouecc pa3aeneHus cMeCcH MUHEPAIbHBIX 3€pPEH Ha KJIacChl KPYITHOCTH IO CKOPOCTSAM
OCaXJECHUs B BOJHOM CpeIe.
2. Tlpouecc pa3aeneHust CMECH MUHEPAIBHBIX 3€PEH Ha KIJIACChl KPYITHOCTHU TI0 CKOPOCTSIM
OCaXJCHUs B BO3YILIHOU Cpele.
3. Tlpomecc pa3aeneHusi CMECH MUHEPAITBHBIX 3€PEH Ha KIIACChl KPYITHOCTH TIPY TIOMOIITH
IIPOCEUBAIOLINX TOBEPXHOCTEN.
4. Ilpouecc pa3neneHus: CMeCH MUHEPAJIbHBIX 3€pPEH M0 MIIOTHOCTH B BOJIHOM cpejie,
MyJbCUPYIOLIEH OTHOCUTENBHO PA3AEIAEMON CMECH B BEPTUKAIILHOM HallpaBICHUH.
12. TlIporecc pa3aeiieHus YacTHIT B TSXKEIBIX cpeiaX (CYCIeH3HsIX ) IPOUCXOJINT:
1. TIlo mIoTHOCTH YACTHILL.
2. Tlo cKOpOCTSIM MAJICHUsT YaCTHIL B CpEIe.
3. Ilo xpynHOCTH YacTu.
4. Ilo ¢popme vacTu.
13. T'maBHBIM JOCTOMHCTBOM (PJIOTALIMOHHOTO METOa 00OTAIIEHUS SIBIISETCS:
1. Hwuskuii pacxo/1 2JIEeKTPOIHEPTUH.
2. IIpocroTa mpou3BOJCTBEHHOTO KOMILIEKCA.
3. OrtHocuTenbHAas JeUIeBU3HA MOMy4YEHUs! KOHIICHTPATOB.
4. YHHMBEpCAIbHOCTH, BO3MOXKHOCTh pa3/eNICHHsI JFOObIX MUHEPAIbHBIX KOMIUIEKCOB.
14. B xakux MoJyisix MPOMCXOAUT MAarHUTHAS cermapanus?
1. B anekTpuueckux mossix.



2. B HEoIHOPOMHBIX MATHUTHBIX TMOJISX.
3. B oaHOPOIHBIX MAarHUTHBIX MOJSAX.

4. B 31eKTpOMarHUTHBIX HOJSX.

15. OG6nacTh NpUMEHEHUS MIEKTPUUESCKOM Cerapalyu:

1. Oo0orauenue pysa 4epHbIX METAJIJIOB.

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

3. JloBOjKa HEKOHIUIIMOHHBIX KOHLIEHTPATOB Pyl PEAKUX METAIIIOB, KEPAMUYECKOTO ChIPhS,
CIIIOJI, QJIMa30B.

4. OOoraiieHue BceX TUIIOB MUHEPATbHOTO CHIPBS.

Bapuanm Ne 3.

Kakoe u3 nepeuncieHHbIX MOJIE3HBIX UCKOMAEMBIX HE MOABEPraeTcs 000TameHuo?
Hedrs.

JKene3ucrsie KBapLUTHI.

bokcurtsl.

ArnMasbl.

XBOCTaMH HA3bIBACTCS:

1. [IIpoaykt, B KOTOPOM MaccoBasi 10Jisl IEHHOTO KOMITOHEHTA BHIIIE, YEM B UCXOIHOM pyje,
HO HIKE 4eM TpeOyemas B KOHILIEHTpaTe.

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

3. IIpoaykT, B KOTOPBII BBIACISIETCS OOJBIIAS YaCTh BMEIIAOMICH MTOPOIBI U
HE3HAUYUTEIbHAs YaCTh HEHHOIO KOMIIOHEHTA.

4. TIpomayKT, MOCTYMAIONINI B JIFOOYIO ONEPAIMIO OOOTAIICHUS U B JIFOOYIO MAIlIUHY.
Kakoli u3 nepeuncieHHbIX MPOIECCOB HE OTHOCUTCSI K COOCTBEHHO 000TaTUTENBHBIM?
MaruauTHas cenaparus.

DJeKTpUUecKas cenaparmus.

Pannomerpuyeckas cenapanus.

Arnomepanus.

CHUTOBBIM aHAJTU30M HA3bIBACTCS:

N3mepenne KpyIHbIX KyCKOB IO TPEM B3aUMHO NEPIIEHIUKYIISPHBIM HAPABICHUIM.
Paznenenne mareprana o CKOpOCTH NaJACHUS YaCTHL PA3JINYHON KPYITHOCTH B BOJHOU

MREWDNDEE

NMNERBRLONME W

cpeze.

3. HM3mepenue gacTuIl Mo MUKPOCKOTIOM U KJIACCH(UKAIUS UX HA TPYIIITHI B Y3KUX
TpaHUIaX OMpPEAEIIEHHBIX Pa3MEPOB.

4. PacceB mpoObI MaTepHalia Ha HECKOJBKUX CUTAX C PA3JIMYHBIMU CTaHAAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOTO MOIYJIS.

5. Kakoro Ha3zHaueHue onepanuy KOHTPOJIbHOIO TPOXOUEHHUS B CXEMax PyIONOATOTOBKU?

1. JIns KOHTPOJIS KPYIMHOCTHU APOOISHOTO MPOIYKTA.

2. Jlnst momydeHust TOBApHOTO TPOIYKTA 3aJaHHOH KPYITHOCTH.

3. ns pa3neneHus mMaTeprana Ha HECKOJIBKO KIIACCOB KPYIMHOCTH Tepe]] KOHIIEHTpaluel Ha
CTOJIaX.

4. Jlns oTAeneHHs TOTOBOTO MO KPYIMHOCTH MPOIYKTa OT UCXOAHOTO MaTepuana,
MOCTYIAIOIIETO Ha IpobIIeHNe.

6. Kak Biuser yron HakJIOHA IPOCEUBAIOIICH MOBEPXHOCTH IPOXOTA HA €r0
MIPOU3BOIUTENBHOCTD U A3P(HEKTUBHOCTH TPOXOUYEHUS?

1. He Bnuser.

2. YewM OoJbIIIe yrol HAKJIOHA, TEM BBIIIE MPOU3BOIUTEIBHOCTE TPOX0TA U 3PPEKTUBHOCTH
TPOXOUYECHHUS.

3. Uewm OobIie yroy HaKJIOHA, TEM BBILIE MPOU3BOJAUTEIHLHOCTh IPOX0OTA U HUXKE
3¢ (HEKTUBHOCTH TPOXOUYECHHUSI.



4. Yewm Oomblle yroi HaKJIOHA, TEM MEHBIIIE TPOU3BOIUTENILHOCTh TPOXOTA U OOJIbIIe
3 PEeKTUBHOCTHh TPOXOYCHHS.
7. Kaxoe apoOneHne Ha3bIBaeTCs MEIKUM?
Ot 1500-500 o 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 1o 30-10 mM.
Ot 30-10 10 3 mm.
Crioco6 pa3rpy3ku U3MeIbU€HHOI'O MPOIYKTa U3 CTEPKHEBOW MEJIbHULIBL:
CBOOOIHBIM CIIMBOM UY€pe3 Pa3rpy30uHyIo Hangy.
JIudrépamu NpUHYIUTEIBHO YAAIAETCS U3 MEJIbHUIBL.
UYepes Hapy)HOE HUIMHIPUYECKOE CUTO.
Yepes pemeTky ¢ mensiMu KITMHOOOpa3Hoi GpopMBI.
Kakoii 13 nepeyrcieHHbIX anmnapaToB OTHOCUTCA K HEHTPOOESKHBIM KiaccupukaTopam?
CrniupanbHblil Ki1accuuKaTop.
Peeunsrii kmaccudukarop.
[TupamMuganbHBIN K1acCHpUKATOP.
I'uaponuKIoH.
dnoTanmoHHOE 00OoTraIleHe OCHOBAHO:
Ha paznuuum B cMaunBaeMoCTH MUHEPAJIOB.
Ha pa3nuuuu B IJIOTHOCTSIX MUHEPAJIOB.
Ha pasznuuuu B iBeTE MUHEPAJIOB.
Ha pa3nuuuu MuHepanoB B CIOCOOHOCTH OTpaXKaTh, IPOIYCKaTh, IPEIOMIISTh CBET.
Haznauenue peareHToB - coOuparesneit Bo GuioTanuu:
Jia ruapodobusany HOBEPXHOCTH YACTHIL.
s TuapoduIM3aniy MOBEPXHOCTH YaCTHII.
s mamenenus pH ¢rnoTaunoHHOM MybIbI.
J11s i3MEeHEeHHsI HOHHOT'O COCTaBa MYJIbIIBI.
Kakoli n3 nepeuncieHHbIX anmnaparoB He ABJIAETCSA IPaBUTALMOHHBIM?
BunToBOI1 cenapaTop.
TsxenocpenHblii KOHYCHBIN cenaparop.
DNEeKTPOCTaTUUECKHM cernaparop.
ITHeBMaTHuecKuii cenaparTop.
13. OTnuuuTensHON 0COOEHHOCTHIO CeNapaToOpoB /ISl 000TANICHHS CIIA00MarHUTHBIX PY/I
ABJIAETCS:
1. Hanuume BaHHBIL.
2. Hanuuue GapabaHa U3 HEMarHUTHOTO MaTepHaa.
3. Hanmuune MarHUTHOM CHCTEMBI U3 MTOCTOSHHBIX MarHUTOB.
4. Hanuuue paboueid 30HbI MaJION JAJTMHHBI U BBICOTHI C BEICOKOM HANPSKEHHOCTHIO MOJIS.
14. Heo6xoaumbIM yCIOBHEM pa3eIeHUs MUHEPAJIOB MPHU AJIEKTPUUECKON cenapalun
ABIIAETCS:
1. IlpumeHeHue peareHTOB.
2. Co3zpanue cpelibl pa3/ieleHus IPOMEXYTOUYHON INIOTHOCTH MEKIY MIIOTHOCTSIMU
pa3zensieMbIX MUHEPAJIOB.
3. Co3aaHue HEOTHOPOTHOT'O MArHUTHOT'O TTOJIS.
4. 3apsaaka 4acTHIl TEM HJIM UHBIM CIIOCOOOM.
15. Ienbto 060raTUTEIBHBIX MIPOIIECCOB SBISETCS:
1. Beizenenue MeTaioB U3 XUMUYECKUX COEAMHEHUN U OTIeNIEHUE HEMETaNINYECKUX
KOMIIOHEHTOB.
2. OuucTKa METAJUIOB OT HEXKENATEIbHBIX TIPUMECEH.
3. Ortnenenue Moyie3HIX MUHEPAJIOB OT BMEIAIONIEH MOPO/IbI U BPEAHBIX IpUMecei U
pasziereHre KOMIIOHEHTOB Ha psiji MPOJYKTOB, IPUTOJHBIX VI AajbHEHIIEeH nepepaboTKH.
4. H3BneueHUe OTAEIBHBIX COCTABISIOUINX TBEPAOIO MOJE3HOI0 NCKOMAEMOT0O C IIOMOIIBIO
pacTBOPUTEIIS.
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Konmponvnas paboma Nel

Hanwucars Ha3BaHME IPOILYKTOB 00OTAIIEHHS U AaTh UM OTPEACTICHHUS.

HanucaTh 0OCHOBHBIE IOKA3aTeNM MPOAYKTOB oOoraiieHus. /late onpenieneHus 1 HanucaTh
(bOpPMYITBI TSI KX OTIPEACTICHUSI.

Koumponvnas paboma No2

[To mpencTaBIeHHBIM JaHHBIM ITOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OIpe/IeNIUTh: MaKCUMaJIbHBIN pa3mep MaTepuaia B mpoode, cpeHuil pazmep, npeodiajaHue
YaCTHULl, YaCTHBIM BBIXOJ] KJIACCOB.

Koumponvnas paboma Ne3

[TpuBecTH 3cKku3 000py0BaHUS HAa BEIOOP ISl TPOXOYEHUS, IPOOICHHS MIIH U3MEIIbYCHHUS.
Hanucaths npuHuun paboTsl 000pyA0BaHus, JOCTOUHCTBA U HEIOCTATKH.

Koumponvnas paboma Ne4

[TpuBecTH 3cku3 000pyOBAHUS AJIs TPABUTALMOHHOI'O M MAarHUTHOTO 00OTalllEHHsI ITOJIE3HBIX
ucKkormaemMbix. Hancars mpuHImI paboTel 000pyI0BaHUS, TOCTOMHCTBA M HEJOCTATKH.

Hanucath 1 npeacTaBUTh CXEMaTUYHO MEXaHU3M JIeHCcTBUS (IIOTALIMOHHBIX PEeareHTOB.

Koumponvnas paboma Ne5

Knaccugukanus onepanuii o00e3BoxuBanus. MIX Ha3HaYeHHUs, JOCTOMHCTBA U HEJOCTATKU
onepauui.

Konmponvnas paboma Neb

[TpuBecT NPUHIMIHAIBHYIO CXEMY 000rallleHUs MAarHETUTOBOU PY/bI.

Ilpumepnuolii nepeuens mem u 3a0anuil 0131 NOO20MOBKU K IK3AMEHY:
Kakue cBoiicTBa MUHEPAIOB UCIIOJIb3YIOTCS IIPU Pa3IMUHbIX METOaX 00OraleHus?
Korna Heo0xoauMo NpUMEHATh MEXaHUYecKoe oborauieHue?
W3 kakux onepaiuii COCTOSIT MPOLEeCcChl oOorameHus?
Kakue npouieccsl nepepaboTKH MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCS MOATOTOBUTEIbHBIMU?
Kaxkue mporiieccsl nepepadoTKu MUHEPATLHOTO CHIPhS Ha3bIBAIOTCS OCHOBHBIMU?
Kakue npoueccsl nepepaboTKi MUHEPAILHOTO ChIPbsI HA3bIBAIOTCS BCIOMOTaTeIbHBIMU?
Kakue npoiykThl ojiy4aroT B pe3ybTaTe oooramieHus?

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

9. IlpuBenuTe KaueCTBEHHYIO CXeMY OOOTalleHNs U CXeMY LIeTH anaparoB.

10. Yewm ompenensercsi KpyITHOCTb, 0 KOTOPOH MOJIE3HOE UCKOTIaeMOe APOOUTCS,
U3MeNbyaeTcs nepen odorameHuem?

11. ITouemy mpumensiercs cTaauanbHoe apodsienrne? YTo Ha3bIBaeTCsl OTKPBITHIM U
3aMKHYTBIM LIUKJIOM JpoOieHus?

12. Kakwue anmmapaTsl HCTIOIB3YIOTCS IS APOOIICHUS M H3METBbUEHUS PY/Ibl?

13. B yem cocrouT HazHauEHHE ONepaluii TPOXOUYeHHS, KiIaccupuKanumu?

14. Kakue anmapatbl HCTIONB3YIOTCS JUIS ONEpalliii TPOXOYEHUS U KJIacCUuPUKAIUU?

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

16. UYro Ha3bIBaeTcs nporueccoM orcaaku? OTcaouHble MalluHbI.

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

18. Kakwue mone3HbIe MCKOMIaeMble 000TaIa0TCsl Ha KOHIICHTPAIIMOHHBIX CTOJaX?
OborarieHne Ha BUHTOBBIX CelapaTropax U KOHIEHTPAIIMOHHBIX CTOMAX.

19. UYro Takoe TspKenas cpeia M KaKue THUIIBI TSDKENBIX CPell BCTPEYaroTCs B TPAKTHKE
oOorareHus?

20. B uewm 3aximrouaeTcs CynIHOCTh MPOIECCa PA3/IEICHHUS B TSDKENBIX Cpeaax?

21. Kaxwue cyniecTBYIOT OCHOBHBIE THIIBI allIIAPATOB /IS Pa3/IeCHUs B TSHKEIBIX CYCIICH3HX ?
OnumuTe NpUHIKUI UX pabOTHI.

22. Knaccuduxanus (GiaoTalMoHHBIX IpolieccoB. B uem 3akitovaercs npouecc (aorarumn?

23. UTto Ha3BIBaCTCS KPAEBBIM yIJIOM CMauuBaHUs?

NoakowhE



24. KaxoBo Ha3HaueHHE (PIOTAIIMOHHBIX PEAreHTOB, UX KiIaccu(ukanus?

25. B gem npenmytiecTBO (GI0TaIIMOHHOTO METOAa 00OTaIEHUs TTePEe] OCTATbHBIMU?

26. Yo Ha3bIBaeTcsa NpsMoil u odpatHoii ¢uotanueii? Kakue onepauuu otanuu
Ha3bIBAIOTCS OCHOBHBIMM, IEPEYUCTHBIMHU, KOHTPOJIbHBIMU?

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

28. Knaccudukanus (hiaoTaiMoHHBIX MaluH. BenomorarenbHoe (iaoTanuoHHoe
obopyoBaHue.

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

30. Kak pazimuaroT MHHEpaJIbl 10 MAarHUTHBIM cBoiicTBamM? Kakoii cuitbl TpeOyroTcst
MarHuTHBIE TTOJIS JJIS1 KX 00OraneHus?

31. OTKpbITbIE U 3aMKHYTbIE MarHUTHBIE CUCTEMbI. MarHUTHBIE MOJISI CENapaTopoB.

32. Kakue CymecTBYIOT THIIBI MArHUTHBIX CENapaTopoB?

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

34. MarHuTHbIE cenapaTopsl s o0oraimeHus ciabOMarHUTHBIX PY/I.

35. HasoBure MeTo/1bl U annaparsl 00€3B0>KUBAaHUS MPOYKTOB 00OTallieHHsL.

Llenpto mabopaTopHbIX pabOT MO [JAHHOW JUCHUIUIMHE SBISIETCS IPAKTHUECKOe
03HAa-KOMJICHHE CTYICHTOB C Pa3UYHBIMUA IPOIECCAMH M METOJaMH OOOTaIleHUs IOJIE3HBIX
HCKOMAeMbIX, a TaKXKe MOJTy4YeHHE HaBBIKOB MO BBHIMOJHEHUIO Pa3IMYHbIX ONBITOB. B yacTHOCTH,
CTYACHT JIOJDKEH YMETh MPAaBHILHO 000CHOBATH MPUMEHEHHE MPOIECca MM METO/1a 000TaleHUs
JUISL 3aJJaHHOTO THUIA PYJbI, pacCuyuTaThb OCHOBHBIE IMOKa3aTelu OOOralleHus U IMPEeACTaBUTh
WHIMBUAYAIbHBIA OTYeT. Bce TOdydeHHBIe SKCIIEpUMEHTAIbHBIE JaHHBIE HEOOXO0IMMO
MIPOAHANIU3UPOBATh, IMPOBEPUTH BBIMIOJIHEHA JIM OCHOBHAs 1eidb paboThl, cPOpMYIHUPOBATH
BBIBOABI. Eciam momydeHsl HU3KHE TEXHOJOTHYECKHE TIOKa3aTenu oOorameHus, yKaszaTh
BO3MOYKHBIE IPUYMHBI U ITYTH TOBBIIIEHHS ITOKa3aTeNei.

[Tpu BBIIONTHEHNH PAOOT CTPOTO COOIIOIATH MTPAaBHJIa TEXHUKH O€30MACHOCTH U HH-CTPYKIHH
1o pabore ¢ anmnaparypoil.

[lepeuens n1abopaTopHBIX PabOT:

N3yueHne paboThl IEKOBOM TPOOUIIKU M TPOU3BOJICTBO CUTOBOTO aHAIM3a

N3ydenue paboThl THPAIIMOHHOTO TPOX0Ta U ompeneieHne 3pHEeKTUBHOCTH TPOXOUEHUS
N3yuenue mporecca U3MeNbYeHUs Pyl B IIAPOBOM MEIbHHULIE

OOGorareHue KeJe3HbIX Pyl Ha MAarHUTHOM CETapaTope

Ob6orainieHne NoIMMETaAIUIMYECKUX Pyl IO CXeMe NMPSIMON CeNeKTUBHOMN (IIoTaluu
Ob6orarnieHre MoIe3HbIX UCKOMAeMbIX Ha KOHIIEHTPAIIHOHHOM CTOJIE.
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puioxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

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

Kon
WHJUKaTOpa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHBbIE CpesicTBA

OIIK-4 Cnioco0eH ¢ ecTeCTBEHHOHAYYHBIX MO3UIHIT OLIEHUBATH CTPOEHHEe, XHMHYECKHIH U MUHEPAJIbHBII COCTaB 3eMHOM KOpPbI, MOpdo10ornyecKue
0CO0OEHHOCTH M TeHeTHYeCKHe TUIIbI MeCTOPOKIEHUI TBEePAbIX M0JIE3HBIX MCKOMAEeMbIX NPH PellIeHUH 33124 M0 PAIMOHAJBLHOMY H KOMILIEKCHOMY
€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 MacCOBYIO JI0JII0 M/l B KOHIIEHTPATE, COCTOAIIEM U3 IMPUTA U MUHEPAJIOB, YKa3aHHBIX B TabsuIe (110
3a7JaHUIO)

Pewiump 3a0auy:

Onpenenutb TEXHOJIOTMUYECKHE [TOKA3aTEIN 000ralleHuss MEAHON py/bl:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEHBIN KOHIIEHTpAT,

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

PesynbTarhl pacyera TEXHOJIOTMYECKHUX MOKa3aTesiell opOPMUTH B BUI€ CTAHAAPTHON TaOIHUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

OnpenenuTs MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSIIEM M3 MMPUTAa U MUHEPAJIOB, YKa3aHHBIX B TaOIUIle
(Mo 3aanuIo)

Pewiump 3a0auy:

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

1. Kakue npotieccsl nepepaboTKi MUHEPAIBLHOTO ChIPbs HA3bIBAIOTCS OATOTOBUTEILHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporieccsl nepepaboTKu MUHEPAJIbHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTaTeIbHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
WHJUKATOpa .
KOMITETEHIIUH
4. CyurHocTsb, TaBHbIE 0COOEHHOCTH U Ki1accu(UKalys 000raTUTEIbHBIX MPOIIECCOB.
5. OcHOBHBIE (paKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TalCHHS.
6. Kakre mpoayKThl OJMy4daroT B pe3yJIbTaTe 000TaIeHus?
7. Yem ompezenseTcs npeiebHO BO3MOKHAsT MACCOBAast J0JIsl IEGHHOI'0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnageer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
MPAKTUYECKOU 1. Kakue cBoiCcTBa MUHEPAIOB UCIOJIB3YIOTCS IPH PA3IMYHBIX METOaX 00OTaIeHUSs?
JTUArHOCTHKU 2. Korna Heo0Xxo1uMo MPUMEHITh MEXaHn4ecKoe odorarienue?
MUHEPAJIOB pyz, | 3. Y3 kakux omnepauuii cOCTOSAT NpOLECCh 00OraIeHus ?
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 nmpoayKThl OJy4arOT B pe3yJibTaTe 00O0TarieHus?
nopoaooOpazyromux | 8. Uem onpenensercs nmpeneabHO BOZMOXKHASI MacCOBast 10JIsI LIGHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
" pyasbIxX | 9. [IpuBeauTe KaueCTBEHHYIO CXEMY 00OTrallleHusl U CXEMY LIENH annaparos.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcst KpyMHOCTb, O KOTOPOH MOJIE3HOE UCKOMaeMoe APOOUTCS, U3MEIbUaeTCs Mepe
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
NOJIEBBIX JAaHHBIX U | IlIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MIEPBUYHYIO CocTaBuTh cxXeMy Juist 00OTaIieHus pyabl
00paboTKy 00pa3noB | Betnonnums 3adanue:

OnpenenuTh TEXHOJIOTHYECKHE MTOKA3aTeIl 000TallleHus KeJIe3HO! py/Ibl:

- BBIXO/JI JK€JIE3HOT'0 KOHIICHTpAaTa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE JKEJIe3a B JKEJIE3HbIM KOHIIEHTPAT,

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

PesynbTarhl pacyera TEXHOJIOTHYECKHX TTOKa3aTesnei opOopMUTH B BUI€ CTAaHAAPTHON TaOIHUIIBL.




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

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

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

OK3aMeH MpOBOAMUTCSA MO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. [lo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3pEeHUsI Ha paccMaTpuBaeMylo MpoOJieMy, BBIPAa3UTh CBOE OTHOLIEHHE K HEH, NPUMEHUTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TallleHus 0JIEe3HbIX HCKOMAeMbIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OICHKY «OTIUYHO» (5 O6amnoB) — oOydaroIIMKCsS IMOKa3bIBa€T BBICOKHMI YPOBEHBb
c(OpMHUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYJEHT, IPEICTAaBIISIET BCECTOPOHHEE, CUCTEMATUYECKOE
U NIyOOKOe 3HaHHe y4eOHO-IIPOrpaMMHOT0 MaTepuasna, yMeHHe CBOOOIHO BBITIONHSATE 3a/1aHUS,
MPEAYCMOTPEHHBIE TPOrPaMMOI, YCBOMBIIMK OCHOBHYIO M 3HAKOMBIA C JIONOJHUTEIBHOU
JUTEpPaTypoil, pEKOMEH1I0BaHHOM mporpammoit. Kak mpaBuio, olieHKa «OTIMYHO) BBICTABIIAETCS
CTyJICHTaM, YCBOMBIIMM B3aWMOCBSI3b OCHOBHBIX TMOHATUNA AUCIUIUIMHBI B UX 3HAYCHUU IS
npuodperaeMoii npodeccuu, MPOSBUBIIUM TBOPUYECKHUE CIOCOOHOCTH B MOHUMAHUU, U3JI0KEHUU
Y MCIIOJIb30BaHUU y4eOHO-ITPOrpaMMHOTO MaTepuana.;

— Ha OLEHKY «xopomo» (4 Oamna) — oOydaroIUiCs TMOKa3bIBa€T CPEAHUM YPOBEHD
cOpPMUPOBAHHOCTH  KOMIETEHLIMH, T.€. CTYAGHT MpEACTaBIsSET I[IOJIHOE  3HaHUE
yueOHO-TIPOrPaMMHOTO MaTepuasa, YCIENIHO BBITOMHSIOMUN MPEeIyCMOTPEHHBIE B MIPOrpaMMe
3a/laHusl, YCBOMBIIUI OCHOBHYIO JINTEPATYpPY, PEKOMEHI0BaHHYIO B Iporpamme. Kak mpasuio,
OIIEHKA «XOPOUIO» BBICTABISETCS CTYJEHTaM, MOKA3aBIIMM CHUCTEMATHUYECKUI XapakTep 3HAaHUU
M0 JUCHUIUIMHE U CHOCOOHBIM K MX CAMOCTOSATEIbHOMY ITONOJHEHUI0 M OOHOBJIEHHMIO B XOJ€
JanpHeimei yue6Hoi paboTsl U pohecCHOHATBHOMN 1eATEIbHOCTH;

— Ha OLIEHKY «YIOBJIETBOpUTENTHHO» (3 Oamia) — oOydaroIMiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIIUH, T.€. CTYAEHT, MPEJCTaBIsieT 3HAHHUS OCHOBHOTO
y4eOHO-TIPOrPaMMHOTO Marepuaia B 00beMe, HEOOXOAMMOM IS JalbHEeHmel y4eObl u
npencTosimell paboThl MO CHENHATBbHOCTH, CIPABISIIONIMICS C BBIMIOJHEHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MNPOrpaMMOM, 3HAKOMBIA C OCHOBHOW JIMTEPATypOM, PEKOMEHIOBAHHOU
nporpamMmmoii. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYJIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA 3K3aMEHE M MPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHui, HO 00Jaal0IKUM HEOOXOIMMBIMU 3HAHUSMHU JJI1 UX YCTPAHEHUS IMOJ] PyKOBOJICTBOM
MpenoiaBarTelis;

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

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



