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PaGouast mporpamma cocraBaeHa Ha ocHoBe @PI'OC BO - chmeumanuter 10
criennanbHocTy 21.05.04 T'oproe aeno (npuka3 Muno6prayku Pocenn ot 12.08.2020 r. Ne 987)

PaGouas nporpamma pacemoTpena i 04o0peHa Ha 3acezanuu kadeapsl [eonoruu,
MapKILe/1epcKoro jena 1 000raleHus MoJIe3HbIX HCKOITaeMbIX

27.02.2025, nporokon Ne 4 _%f—
3ag. kaeapoii U.A. I'puiunn

Pabouas nporpamma oxodpena metoauyueckod komuceneit UI'IuT
07.02.2025 1. nportokoa Ne 4

[pexncenarens phe—— W.A. Ilprtanes
Pabouas nporpamma cocrassieHa: ‘
aouert kagepsl 'MJInOIH, kana. TexH. Hayk —@* '9 1 E.1O. Jlerojus
W7
PelieH3enT:

seaymnii cnenmanuer 000 «VYpaaxuMcepBHCY, KaH . TeXH. HAyK

/

% B.111. I"'ansamoB




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, odcyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM oIy Ha 3acefanuu Kageapsl ['eonorum, MapKIeiaepcKoro aeia u 000orameHus

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

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

[Iporokon ot 20 . Ne

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

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

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

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

[Iporokom ot 20 1. 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 I/I.A.?pmmxm




1 Leau ocBOeHMS TUCHUNIIMHBI (MOIYJIA)

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

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunmuaa OOoraiieHue TOJIe3HBIX HMCKOMAeMbIX BXOIUT B 00S3aTENbHYIO YacTh
ydeOHOro I1aHa 00pa3oBaTeIbHON TPOTrPaMMBI.

Jns  w3ydeHus  OUCHUIUIMHBI  HEOOXOMWMBI  3HaHUS  (YMEHHUsSA,  BJIAJICHUSA),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

XuMus

duzuka

I'eomorus

3uanus (yMEHUs, BIJICHUS), MOJIyYCHHbIE TPU U3YYCHUU JAHHOW JUCHUIUIMHBI OyIyT
HEOOXOIUMBI JUISl U3YUESHHS] TUCIUTUINH/TIPAKTUK:

[Ipou3BoaCTBEHHAS - IPEAIUIIOMHAS TTPAKTHUKA

[loaroToBka K ciaye u caada rocyJapcTBEHHOT 0O 3K3aMeHa

DKOHOMHKA U MEHEHDKMEHT TOPHOTO MPOU3BOJICTBA

["opHONpOMBITITIEHHAS SKOJIOTHS

Mapxkieiaepckue padboThl MpU MOA3EMHON pa3paboTKe MECTOPOKIASHUN MOJIE3HBIX
HCKOITAEMBIX

[IpousBoACTBEHHAs - TPOU3BOACTBEHHO- TEXHOJIOTHYECKas MPAKTHUKa

3 Komnerennun odyuaronierocsi, opmupyemMbie B pe3yJbTaTe 0CBOEHMSI

AUCHHUILNIMHBI (MOAYJIS) M INIAHMPYEMbIe pe3yJbTaThbl 00y4eHust

B pesynbrare ocBoeHUST AUCITUIUTHHBI (Moays) «OO0oraiieHue mojae3HbIX
HCKOMAeMbIX» 00ydaromuics J0HKEeH 001a1aTh CIeyIOIUMIA KOMIETEHIUSIMHU:

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

OIIK-4 Crioco0eH ¢ ecTeCTBEHHOHAayYHbIX MO3MIIMHA OLIEHHWBATH CTPOEHUE, XMUMHUYECKUH H
MUHEPAIBHBIA COCTaB 3€MHOW KOPBI, MOP(HOJIOTHIECKHUE OCOOCHHOCTH M T€HETUYECKHE THITBI
MECTOPOXKJICHHI TBEPJBIX TOJIE3HBIX MCKOMAEMBIX MPH PEIICHUH 33jad 10 PallMOHATBHOMY U
KOMITJIEKCHOMY OCBOECHHIO I'€0pPECYpPCHOT0 MOTEHIIAIA HE/IP

OIlK-4.1 IIpuMeHsieT XUMUYECKU 1 MAHEPAJIbHBIN COCTAaB 36MHOM KOPHI, OCHOBHBIE
CBOICTBa MUHEPAJTIOB PA3IMYHBIX KJIACCOB U TJaBHBIE TUIIBI PYyJ U FOPHBIX
HOPOJ JUIsl pEIICHUs 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
JJOKYMEHTAIMIO TI0JIEBBIX JAHHBIX M MEPBUYHYI0 00paboTKy 00pa3IoB




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

OO6mias TpyA0€MKOCTh JUCIMIUIMHBI COCTABISIET 5 3adeTHbIX eaunui] 180 akaa. yacos, B TOM

HHUCJIIC:

— KoHTakTHast padora — 100,7 akas. yacos:

— aynutopHas — 96 akaj. 4acos;

— BHeayauTopHas — 4,7 akaJ. 4acoB;

— camocTosTenbHas pabora — 43,6 akaj. 4acos;

— B (popme npakTudeckoil moaroroBku — 0 akai. yac;

— MOATOTOBKA K 3K3aMeHy — 35,7 akaj. yac

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas % o
KOHTaKTHas paboTa E z DopMa TeKyIero
= =
B B aKaJl. yacax 3 Bug KOHTPOJIS
Paszen/ Tema 3 (B axan ) £EB . P Kox
g 8 © | camocrosiTenpHON |  ycIieBaeMOCTH H
JUCLUATUINHBI 3 [~ . | xommerennuu
O o & paboThI MPOMEKYTOTHOU
na6. | mpaxr. [ € &
Tlek. . 1 28 aTTeCTaluu
3aH. 3aH. | O &
1. 1. Beenenue
Wzyuenue
1.1 1.1. Conepxanwue OCHgBHOﬁ "
JUCLIUIUINHBI, €€ 3a/1a4H. OTONHHTENBHOM
3HaueHue u ponb odoramie- 1 HTEDATVD 10 KonrponbHas OIIK-4.1,
HUS IPU UCTIOJIb30BAHUU ,HI/ICE.)II/IH}JIIPI/IHG pabora Nel OIIK-4.2
PAa3IUYHBIX TOJIE3HBIX KOHCIICKTA ’
HCKOTIaeMbIX J—
NsyueHnune
OCHOBHOW 1
1.2 1.2. Knaccudukanms JTOTIOTHUTETHHON KontposbHas ONK-4.1
MIPOIIECCOB TSI 00OTAIIeHHUS 2 2 JUTEPaTypPHI IO .
adora Nel OIlK-4.2
MOJIE3HBIX MCKOMAeMBbIX JTUC-ITUILIIHE, p
KOHCIIEKTa
JEKLMH.
N3ydenne
1.3 1.3. Oneparuu, HUKIIBI, OCHZ:HOﬁ u
craauu. Onenka .
A H JIOTIOJTHUTEILHOU
3¢ exTuBHOCTH MpoIIECCOB 4 Konrponbnas OIIK-4.1,
2 2 JIUTEPATYpPBI 110
oOorameHus u HCLHTITHHE pabora Nel OIIK-4.2
KOMIUIEKCHOCTH KOHCIICKTA ’
UCTIOJIb30BaHHUS ChIPhS J—
N3yuenne
1.4 1.4. IIpoxykTs! 1 OCHZ;IHOﬁ u
TIOKA3aTeNn 00OTalIeHUSL. [ ——
MarepuanbHbliii 6amaHc mo 1 HTEDATYDEL 10 Konrponbnas OIIK-4.1,
TBEPAOMY, METAILITY, BOJE B I/ICp HH}J]&HG pabora Nel OIIK-4.2
TEXHOJIOTHYECKHUX CXeMax HKOiCHeKTa ’
oboraieHus pya J——
1.5 1.5. [lonstue o Nzyuenne
KOJINYECTBEHHBIX OCHOBHOI1 1
XapaKTepUCTHUKAX 1 2 JIOTIOJTHUTENLHON KonrtponbHas OIlK-4.1,
BEIIECTBEHHOTO COCTaBa JIUTEPATYPHI 110 pabota Nel OIlK-4.2
MHHEPAIbHOTO CHIPBS U JIHUCIUIUINHE,
MPOAYKTOB 00OTaleHUs KOHCIIEKTa




JICKITUH.

Wroro no paszneny

2. 2. I'panynoMeTpuuecKuit
COCTaB

Nzyuenue
2.12.1. OCHOBHOM 1
I'panynomerpuyeckuii OITOJTHUTEIILHOM
C(I))CTa}]; ot I/Ipl'I OZIYKTOB Z[JH/ITe aTypsl 110 Konrporsnas OIIK-4.1,
Py POy patyp pabora Ne 2 OIIK-4.2
00OoraIeHus, METOJIbI €TO JIHC-IUIIINHE,
orpeJieNIeHHus KOHCIIEKTa
JICKITUH.
Nzydenne
. OCHOBHOM U
2.2 2.2. CUTOBBII aHAIIN3. e ——
[kana ki1accudpuramnum, IHTEDATYDBL 110 KoutponbHas OIlK-4.1,
MOJTYJIb IIKAJIBI KJIac- Patyp pabota Ne 2 OIlK-4.2
JHC-IUIIINHE,
cu(UKauu
KOHCIIEKTa
JICKIIUH.
Nzydenne
2.3 2.3. O6paboTka OCHOBHOM M
€3yJIbTaTOB OIOJTHUTEIILHOMU
{") ai JIOMETPUYECKOTO HJ'II/ITe aTypshl 110 Kontponbras OlIK-4.1,
paty p Patyp pabota Ne 2 OIlK-4.2
aHaJM3a U IOCTPOCHHE JUC-IUIIIMHE,
XapaKTePUCTHUK KPYITHOCTH KOHCIIEKTA
JICKITHN.
Wroro no pazneny
3. 3. [loaroToBHUTENBHBIE
TIPOIIECCHI
Nzyuenue
OCHOBHOM 1
OIOJIHATEILHOMN 3ammra
3.1 3.1. TpoxoueHue. L‘Hme SR 60 Ij:m o OIIK-4.1,
Ha3nauenue npouecca patyb patop OI1K-4.2
JUCLMILIINHE, paboTsl
KOHCIIEKTa
JICKLIMH.
W3yuenune
OCHOBHOM 1
3.2 3.2. D¢ddexTuBHOCTD P ——
TPOXOYCHUS, HTCPATYDBL 1O OIIK-4.1,
Kiaccu(pUKaIus u patyp OIIK-4.2
IOUCLIUILIMHE,
KOHCTPYKI[UH IPOXOTOB
KOHCIIEKTA
JIEKITHH.
N3ydenne
OCHOBHOM U
3.3 3.3. IpoGneHue. JIOTIOTHUTEIHHON 3amura OIK-4.1
Haznauenue apoGieHus, JUTEPATYPHI 110 nabopatopHoi OIK 4' 2’
CTENEHb APOOICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTa
JIEKIIUH.
Nzyuenue
OCHOBHOM U
3.4 3.4. Knaccudukanus u N
JIOIOJIHATEIHHOM
KOHCTPYKIUHU APOOUIIOK IS KoHuTponbHas OIIK-4.1,
JIUTEPATYPHI 110
KPYITHOT'O, CPEIHETr0 U padora Ne 3 OI1K-4.2
JIHACHUATIINHE,
MEJIKOTO JPOOICHUS
KOHCIIEKTa
JIEKIIUH.
3.5 3.5. Kpynnocts, 10 Wzyuenue
KOTOPO¥ HEOOX0UMO OCHOBHOM K
I 06I;ITL CBIPBE TIEPENT JIOITOJIHATEIHHOM Kontponas OIIK-4.1,
D P p pabota Ne 3 OIIK-4.2
oboramennemM. CxemMbl JUTEPATYPHI 110
JpoOneHuUs JIHUCHHILINHE,




KOHCIICKTa

JIEKITUH.
Nzyuenue
OCHOBHOM U
3.6 3.6. U3menbueHue. JIOTIOJTHUTEJIbHOU 3amura OIK-4.1
3aKOHOMEPHOCTH ITpoIiecca 2 4 1 JUTEPATYPHI 110 nabopaTtopHO OIK 4' 2’
M3METbYCHUS JCIUIUIAHE, paboTsI '
KOHCIIEKTa
JICKIIH.
Nzydenne
OCHOBHOM U
3.7 3.7. Knaccudukanus .
JIOTIOJTHUTEIILHOM
pa3sMOJIBHOTO 1 8 HTEDATYODL 110 KontponbHas OIIK-4.1,
ob6opynoBanus. CXxeMbl paryp padota Ne 3 OIlK-4.2
JICIUIUTAHE,
M3METbYCHS
KOHCIIEKTa
JIEKIUH.
3.8 3.8. 'mopaBnudeckast Nzydenne
KknaccuduKanyus u ee pojb B OCHOBHO¥ U
TEXHOJIOTHYECKUX CXeMaxX OTIOJTHUTENBEHON
(habpuk. 3aKOHOMEPHOCTH 1 Ilnme aTypsl 110 Kontponbnas OIIK-4.1,
PHI. p patyp pabota Ne 3 OIlK-4.2
CBOOO/THOTO U CTECHEHHOTO JTUCLIUTUINHE,
naseHus yactun. OCHOBHbIC KOHCIIEKTa
IPUHIUIBI KIacCUbHUKALIN JIEKIHH.
Nzydenne
OCHOBHOM 1
3.9 3.9. KoHcTpyKimu N
JIOTIOJTHUTENIBHOM
MEXaHUYECKHX 1 4 IHTEDATYDBL 110 KonrponbHas OIIK-4.1,
Kiaccu(pUKaToOpoB, 00JIaCTh pPatyp pabota Ne 3 OIlK-4.2
IOUCLIUILIMHE,
HX TIPH-MEHEHUS
KOHCIIEKTa
JIEKIUH.
W3yuenune
OCHOBHO 1
3.10 3.10. Koncrpykuuu u OTIOJTHUTEIbHON
MPUHIATT }:[eI}'ICTBEzI, ! 2 ZLm/ITe aTypHI 110 Kontponbhas OIIK-4.1,
P paryp pabota Ne 3 OIlK-4.2
TUAPOLMKIIOHOB IOUCLIUILIMHE,
KOHCIIEKTa
JIEKITUH.
Wroro no pazneny 17 18 20
4. 4. OcHOBHBIE IPOLIECCH
4.1 4.1. I'paBUTanIMOHHOE Wzydenne
oboraleHne MoJe3HbIX OCHOBHOM 1
HCKOMaeMBbIX. OITOJTHUTEIIHHOMN armra
. OIIK-4.1,
TeopeTnueckue OCHOBBI. 1 4 1 JUTEpaTypsl IO nabopatopHoi OITK-4.2
CxopocThb nmajieHus, JHACLUILINHE, paboThl '
K03 GULIUEHT KOHCIIEKTa
paBHONIAAEMOCTH JICKLUH.
4.2 4.2. TIpoueccel
rpaBUTAllUOHHOTO I/I3y‘{CHI/IC
o0oraieHus: MPOMBIBKa, OCHOBHOH 1
OTCaJKa, KOHLICHTpalusg Ha OIIOJIHUTEJILHOM
CTOJ'IJ;X ’0601": eHI;Ieu Ha 1 2 HJmTe aTypsl TIO Korrponbas OIIK-4.1,
’ i patyp pabGora Ne 4 OIIK-4.2
[UTI03aX U JKeN00ax, BUHTO- TCIUIUIAHE,
BBIX Ceraparopax, KOHCIIEKTa
oboralieHne B TSDKEIBIX JIEKLUH.
CYCIIEH3HUsX
4.3 4.3. CymHoctb W3zyyenue
IPOLIECCOB OCHOBHOM 1
KopHgT KTI’/IBHI)Ie " 1 JIOTIOIHUATEIBLHOMN Kontponbras OIIK-4.1,
Py pabora Ne 4 OIlK-4.2
TEXHOJIOTHYECKHUE JHUTEPaTyphl O
HapaMeTpsl allapaToB U JCIUIUINHE,




MaIlliH, TPaKTHKA UX KOHCIIEKTa
MIPUMEHEHUS TIEKIUH.
Wzyuenne
4.4 4.4, MarautHoe N
OCHOBHOM M
oboramere. JIOTIOJTHUTEIHHOM 3ammuTa
TeopeTnueckue OCHOBBI. HTEDATYDL 110 Ha60DATODHO OIIK-4.1,
MarauTHbIe CBOMCTBA patyp patop OIIK-4.2
JUCLIUTUINHE, paboThI
MUHEpaJIOB, MATHUTHBIC
KOHCIIEKTa
TIOJISI CEMapaTopoB o
JICKIIHH.
Nzyuenne
4.5 4.5. O6opynoBanue ajs N
OCHOBHOM 1
MarHUTHOTO OOOTaIlCHHUS: .
JIOTOJTHUATEIHHOM
Cemnaparop s CUIbHO U HTEDATYDEL 110 KonrtponbHas OIIK-4.1,
CTa0OMarHUTHBIX PY/I; paryp pabota Ne 4 OIlK-4.2
JIUCLHUIIINHE,
CyXH€ ¥ MOKpPbIC MAarHUTHBIC
KOHCITEKTa
cernaparopsl o
JICKIIHH.
Nzyuenne
4.6 4.6. DnexTprueckoe OCHOBHOM 1
oboramienue. Pusndeckue OIOJIHUTEIBHOM
OCHOBII:: nporiecca, oI Zlnme aTypHl 1O Kontponsnas OlIK-4.1,
p ’ patyp pabota Ne 4 OIIK-4.2
rOTOBKa MaTepuaa K JIUCLHUTIINHE,
3JIEKTPUYECKOI cenapanuu KOHCITEKTa
JIEKIHH.
Hzyuenne
4.7 4.7. Knaccudukanus yHeny
OCHOBHOM H
DJICKTPIHCCHIX JIOTIOTHUTENBHOMN
CernapaTropoB, UX Konrtponbhas OIlK-4.1,
JIUTEPATYPHI 110
KOHCTPYKTHUBHBIC U pabota Ne 4 OIlK-4.2
JCIIATIIINHE,
TEXHOJIOTHUECKHE
KOHCIIEKTa
napameTpsbl o
JIEKIIHH.
Nzyuenue
OCHOBHOM M
4.8 4.8. CriennayibHbIC OTOJTHUTEIILHOU
METOBI 110 LFIOTOBKI/I u HHI/ITC aTypsI 110 Kontposbhas OIIK-4.1,
A A patyp pabota Ne 4 OI1K-4.2
oborartieHus py JIACIIATIIINHE,
KOHCIIEKTa
JICKIIHH.
4.9 4.9. Pynopa3zbopka: Uzyuenue
oborarieHue 1o TPEHHUIO, OCHOBHOM H
opMe, IBETY, (I0TOrpa- OIOJIHUTENHHOM
E)I/IfaHI/I’HL'I 06)1}?1/1(11“) I, b HHI/ITe aTypsl 110 Kontposbhas OIIK-4.1,
’ Py, patyp pabora Ne 4 OIIK-4.2
n3bHpareabHoe qpodIeHue, JIACIIATIIINHE,
HU3MENIbUCHHE, XUMHU-YECKOE KOHCITEKTa
oborarieHne JICKIIHH.
NsyueHnue
OCHOBHOI 1
4.10 4.10. ®aoTanoHHOE P — Samura
oboramere. JINTEPaATypPHI 110 J1a60paTOPHOM OIIK-4.1,
TeopeTHueckue OCHOBBI. Paryp parop OIIK-4.2
JUCIUIIIINHE, paboThI
Kunernka dhnoramum
KOHCITEKTa
JICKIHH.
NsyueHnue
4.11 4.11. ®noraimoHHbIE OCHOBHOI 1
€arcHThI, UX OIOJIHUTEILHOM
II:JIaCCI/I(bI/I’KaL[I/IH 21nme aTypHl 110 Kommponsaas OlK-4.1,
’ Paryp pabora Ne 4 OIIK-4.2
Ha3HAYECHHE U MEXaHU3M JIUCIUTIINHE,
EACTBHS KOHCIIEKTA
JICKIUH.
4.12 4.12. ®noranioHHbIe N3yuenne
MaIlIMHEI, UX OCHOBHOI 1 KonTponsHas OIIK-4.1,
KJaccupUKaIms, JIOTIOJTHUTENILHON pabota Ne 4 OIlK-4.2

KOHCTPYKIIHSI

JIUTEPATYpPHI 110




JUCIHUIIIINHE,

KOHCIIEKTa
TEKIUH.
4.13 4.13. IlpakTuka Wzyuenne
TPUMEHEHUsT MallliH OCHOBHOI1 1
A3JIMYHBIX TUTIOB OTIOJIHUTEIbHOU
I()MexaHI/IIIeCKI/Ie HJ'II/ITC aTypsl IO Konrposbraz OIK-4.1,
’ patyp pabota Ne 4 OIIK-4.2
ITHEBMOMEXaHNYECKUE, IHCIHIUINHE,
KOJIOHHBIE U JIp.). CXeMEBI 1 KOHCIIEKTa
PEKUMBI (QIIOTALUH JIEKLHH.
HWroro no pazaeny 12 13 5
5. 5. Obe3BoxuBaHue H
onpoOoBaHNe
Nzyuenne
OCHOBHOM 1
5.1 5.1. OGe3BoxUBaHUE. [ ———
Haznauenwue oneparuit 1 2 4 IHTEDATYDBL 110 KoutponbHas OIlK-4.1,
00€3BOKUBAHUS U UX patyp pabora Ne 5 OIlK-4.2
JUCLUIUINHE,
KiaccupuKarms
KOHCIIEKTa
TEKIUH.
Wzyuenue
OCHOBHOM 1
5.2 5.2. OnpoboBanue n OTOHHTENBHOM
KOHTPOJIb Ha 1 1 4 HTEDATYDBL 110 KoutponbHas OIlK-4.1,
oborarutenpHbIX (habpHKax. Patyp pabora Ne 5 OIIK-4.2
THCIHIUINHE,
Twuriel U Ha3HAYEHUE MTPOO
KOHCIIEKTa
TEKITUH.
HWroro no pazaeny 2 3 8
6. 6. O0wmMe ceeneHus 0o
oboratuTensHo-
TEXHOJIOTHYECKOW CHCTEME
Nsyuenune
OCHOBHOM U
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5 O0pa3oBaTesibHbIE TEXHOJIOTHH

B mnponecce npenogaBanusi TUCHUILTUHBI ««OO0O0raiieHne Mojae3HbIX 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 HCIIONIB3YETCS METOA KOHTEKCTHOTO O0y4YeHHS, KOTOPBIH
MO3BOJISICT YCBOUTH MaTepHal IyTEM BBISBICHUS CBS3€H MEXAY KOHKPETHBIM 3HAHUEM M €TI0
MIPUMCHECHUEM.

[lepenaya HEOOXOAMMBIX TEOPETUYECKUX 3HAHUK M  (POPMHUPOBAHHE OCHOBHBIX
MPECTaBICHUNA IO KypCy IPOUCXOIUT C UCTIOIBb30BaHHUEM MYJIbTHMEIUIHHOTO 000pyI0BaHUS.

1. TpamumuonHsle 0Opa30BaTENbHBIE TEXHOJIOTMH OPUEHTHPYIOTCS Ha OPraHU3aIHIo
00pa3oBaTEeNbHOIO  MPOLECCa, MPEANONATAloOUIYI0 MPSAMYI0 TPAaHCISLUUIO 3HAHUH — OT
MperoiaBaTels K CTyACHTY (MPEeHMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIBHO - MILTIOCTPATUBHBIX
METOJI0B 00yueHus1). YueOHas AeSITeIbHOCTh CTYICHTa HOCUT B TaKUX YCJIOBMSIX, KaK IPaBUJIO,
PENpPOAYKTUBHBIN XapakTep.

®opMbl yUEOHBIX 3aHATHI C UCMOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHUM:

UudopmanmonHast Jekuss — [OCJIeIOBaTeNIbHOE UW3JIOKEHHWE Marepuaia B
JTUCIHUIUTMHAPHON JIOTUKE, OCYIIECTBISIEMOE MPEUMYILECTBEHHO BepOaTbHBIMHU CPEICTBAMU
(MOHOJIOT TIpeno1aBaTeis).

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

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

2. TexHonoruu MpoodIEeMHOr0 00y4YeHHUsI — OpraHu3alms 00pa3oBaTeIbLHOrO Mpollecca,
KOTOpas IpeAroiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/JaHHE YYEOHBIX 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, OCBELIEHHME Ppa3IMYHBIX HAY4HBIX I10/AXOJIOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PAa3IMYHBIMU MOJENSMU MHTEPIpETAlli HU3y4aeMOTo
MaTepuana.

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

[TpakTueckoe 3aHsATHE B (QopMe MpaKTUKymMa — OpraHu3anus y4eOHOH paboThl,
HampaBJIeHHAs Ha pelleHHe KOMIUJIEKCHOM yueOHO-To3HaBaTeIbHOM 3ajauu, TpeOyroued 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, 00IIECTBEHHO fesiTeabHocTH. OO0yuaromumecs 10HKHbI 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 00pa3oBaTEeIbLHOIO Mpoliecca, OCHOBaHHAs Ha
PEKOHCTPYKITUHU MOJIeNIel TOBEICHUS B paMKaX MPeII0KEHHBIX CIICHAPHBIX YCIOBUM.

@®opMbl yUeOHBIX 3aHATHI C UCIOJIB30BAHUEM UTPOBBIX TEXHOJIOTHUI:

VYuebHast urpa — (opMa BOCCO3IaHUS TPEAMETHOTO M COIHMAIBHOTO COACPIKAHUS
Oyaymielt mpohecCHOHAIBHOW AEATEIIFHOCTH CIEIHANCTa, MOJIEIUPOBAHUS TaKUX CHCTEM
OTHOIICHUH, KOTOPbIE XapaKTEPHBI JIJIS 3TOM 1eATEIbHOCTH KaK LENOro.

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



PoneBast urpa — wMHTaNMs WIM PEKOHCTPYKLHUS MOJIENEH pPOJIEBOrO TOBEICHUS B
MIPEAJIOKEHHBIX CIIEHAPHBIX YCIOBHUSX.

4. TexHOJIOTUH TPOEKTHOTO0 OOYYECHHS — OpraHM3allis o0pa30BaTeILHOTO IpoIiecca B
COOTBETCTBHH C aJTOPUTMOM TIOATAITHOTO PEIICHHs] MPOOJEMHON 3aJa4dl WM BBITOJHEHUS
yueOHOro  3amaHus. IIpoekT mpeamosaraeT  COBMECTHYIO  y4eOHO-TIO3HABATEIbHYIO
NEeSATEIbHOCTh TPYIIIBI CTYJEHTOB, HAMPABICHHYIO Ha BBIPAOOTKY KOHIICTIIUH, YCTAaHOBJICHUE
nesnen u 3a1ad, GopMyJIUPOBKY 0KHIAEMBIX Pe3yIbTaTOB, ONMPECICHUE MPUHIIMIIOB U METOAMK
peleHusl TOCTaBJICHHBIX 3aJlad, IUIAHUPOBaHHE XoJa palboThl, TMOWUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATANMHYIO PEATU3ANMIO IJIaHA PabOThI, MPE3EHTAIUIO0 PE3yIbTaTOB
paboThI, UX OCMBICIICHHE U PEDIICKCHIO.

OCHOBHBIE THIIBI IPOCKTOB:

HccnenoBatenbckuii MPOEGKT — CTPYKTypa MpUOMKEHa K ¢GopMary HaydHOTO
HcCaea0BaHUs (JI0Ka3aTeIbCTBO AKTYaIbHOCTH TEMBI, ONpPEACICHWE HAay4YHOW MpOOJIEeMBI,
nmpeaMeTa U 00bEeKTa HMCCIENOBAaHMs, IICJICH M 3aja4, METOJOB, MCTOYHHKOB, BBIIBHIKCHHC
TUIOTE3bI, 0000I1IeHNEe Pe3yIbTaTOB, BBIBO/IbI, 0003HAYEHHE HOBBIX MPOOIEM).

TBopUeckuil MPOEKT, KaKk MPaBUJIO, HE MMEET JAETaIbHO MPOPabOTaHHON CTPYKTYPHI;
y4eOHO-TI03HABATENIbHASA JIEATENbHOCTh CTYJEHTOB OCYIIECTBISETCS B paMKaX pPaMOYHOTO
3aJlaHusl, MOAUMHSACH JIOTHKE U UHTEpecaM YYaCTHUKOB MTPOEKTA, )KaHPY KOHEUHOTO pe3ysibTara
(razera, puiIbM, IPA3AHUK, U3IaHUE, SKCKYPCUS U T.IL.).

NudopMalilnoHHBIH MPOEKT — ydeOHO-MO3HABATENIbHASA JEATEIBbHOCTh C  SIPKO
BBIDQKCHHOM DIBPUCTHUYECKON  HANpaBIEHHOCThIO (TIOMCK, OTOOp M CHCTEMaTH3alus
nH(pOpMALIUY O KAKOM-TO 00BEKTE, 03HAKOMJICHHE YYACTHUKOB MPOEKTa C 3TOW HH(OpMAIIUEH,
ee aHajau3 u 000O0IIeH e I TPE3eHTAIH 00Jiee IHUPOKOU ayTUTOPUN).

5. lHTepakTUBHBIC TEXHOJIOTUH — OpraHu3alius o0pa3oBaTeIbLHOTO MpoIecca, KoTopas
MIpeIoyiaraeT akKTUBHOE W HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYAaCTHUKOB, IOCTHIKCHHE Ha
ATOW OCHOBE JTUYHOCTHO 3HAYMMOTO JUJIsi HUX 0Opa3oBaTeNbHOTO pesynbrata. Hapsgy co
CHEIMATM3UPOBAHHBIMU ~ TEXHOJOTUAMU  TakOro  pojJa  MNPUHLUI  MHTEPAKTUBHOCTH
MPOCJEeKMUBAETCS B OONBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTENbHBIX  TEXHOJIOTHH.
HNHTepakTHBHOCTH MOJIpa3yMeBaeT CyOBeKT CyOhEKTHBIE OTHOILICHHS B X0/1e 00pa30BaTEIILHOTO
mpolecca u, Kak cie/cTBrue, JopMUpOBaHUE caMOpa3BUBAIOLIEiCS HHDOPMALIMOHHO-PECYPCHOMN
CpeIbl.

@opMbl y4eOHBIX 3aHATHI C MCIOIB30BAaHUEM CIEIUATU3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHIA:

Jlexiust «oOpaTHOM CBSI3W» — JICKIHUS—TIPOBOKANNS (HM3JI0KCHUE MaTepHalia ¢ 3apaHee
3aIIaHUPOBAHHBIMA OIMOKaMHu), nekius-0ecena, JICKIUS-TUCKYCCHS, JIEKI[UsI-
npecc-KoHpepeHIHsI.

CeMHHAP-TUCKYCCHSI — KOJUIGKTUBHOE OOCYKJIEHHE KaKOro-THOO CIIOPHOTO BOIIPOCa,
MPOOJIEMBI, BBISIBJICHHE MHEHUW B Tpymme (MEKTPYIIOBOW JHAIOT, JUCKYCCHS KaK CIOp-
JTAAJIor).

6. MHpopManMOHHO-KOMMYHUKAIIMOHHBIE  00pa30BaTelIbHBIC  TEXHOJOTHH  —
opraHm3aIys 00pa3oBaTeIHbHOIO MPOIlecca, OCHOBAHHAS HA IPUMEHEHUH CIICITHATH3UPOBAHHBIX
MIPOrPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB paboThl ¢ MHGOpMaIueil.

®DopMBbI YIEOHBIX 3aHATHH C UCIOJIE30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX

TEXHOJIOTHIA:

Jlexnus-Bu3yam3anuss — HW3JI0KCHUE COJACPKAHHS COIPOBOKIACTCS Tpe3eHTANCH
(meMoHCTpaIueil y4eOHBIX MaTepHaIOB, MPEJCTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.9. WUTIOCTPATHUBHBIX, TpapMUeCKrX, ayIn0- H BHICOMATCPHAIIOB).

[TpakTdeckoe 3aHsATHE B (hOpME TIPE3CHTAIMH — MPEJICTABICHHUE PEe3yJIbTAaTOB MMPOCKTHON HITH
HCCJICIOBATEIILCKON JICATEILHOCTH C HWCIOJIh30BAaHUEM CICIHAIM3HPOBAHHBIX MPOTPAMMHBIX
cpen.

6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[IpencraBieHo B mpuioxeHuu 1.



7 OueHO4YHbIE CPeICTBA ISl POBEACHUS POMEKYTOYHON aTTeCTAllul
[IpencraBieHbl B TPUIOKEHUH 2.

8 YueOHO-MeTOAMUYECKOe U MH(POPMAIIMOHHOE o0ecnieYeHre TUCUUIIMHBI

a) OcHoBHas JIUTEpPaTypa:

1. Ikhmayies S.J. Advances in minerals research (JlocTikxeHus1 B M3y4eHUH MOJIC3HBIX
nckomaembix) /Springer, 2024 r., 320 ctp., ISBN: 978-3-031-49174-0.

2. ABnoxuH, B.M. OcHOBBI 000TaIIeHHs TOJIE3HBIX HCKOIMAEMbIX: YYeOHHK: B 2 TOMax /
B.M. ABnoxuH. — 4-e uzn., crep. — Mocksa : ['opHast kHura, [0. 1.]. — Towm 2. TexHomoruu
oborarenust mojie3HbIx uckonaembix — 2017. — 312 c¢. — ISBN 978-5-98672-
465-2. —Pexum nocryma: https://e.lanbook.com/book/111337

3. Jeroms, E.IO., IllaBakynea, O.Il. OOorameHue TOJE3HBIX HCKOMACMBIX
[DnexTponHbIii pecype] : ydaeOHoe mocodbme / MI'TY. - Marauroropck: MI'TY, 2016. — 1
AJICKTPOH. OIIT. JINCK (CD-ROM) — Pexum JOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. OO6oraieHre MOJE3HBIX HMCKOMAaeMbIX [DIIEKTPOHHBIN pecypc]: yuebHoe mocobue
/Nlykuna K.M., Axymkun B.I1., Myknakoa A.H. - M.: HUL] UH®PA-M, 2016. - 224 c. .-
Pexxum pocrymna: http://znanium.com/catalog.php?bookinfo=501567 - 3arxa. ¢ skpana. —ISBN
978-5-16-010748-6.

5. bepesonckuit H.U. Texnonorus nepepadboTku U 000TaICHHS MTOJIE3HBIX HCKOITAeMBbIX /
H.U. bepesosckuii, E.K. KoctiokeBnu.- BHTY. — Munck. - 2023 r., 53 crp., ISBN:
978-985-583-839-6.

0) lonoJiHUTeILHAS JIUTEpPAaTypa:

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

2. Kapmasun, B.B. MarautHele, 3JEKTPHUECKHAE U CIIEIUATBHBIC METOJBI 00OTAIICHUS
MOJIE3HBIX MCKOMaeMbiX: yueOHuk: B 2 tomax / B.B. Kapmasun, B.W. Kapmasun. — 3-¢ u3n.,
crep. — Mocksa: I'opHas kuwura, [0. 1.]. — Tom 1: MarHuTHble U DJIEKTPUYECKUE METOJIBI
oOoramenus moyne3Hbx uckonaemMorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctymna: https://e.lanbook.com/book/111394

3. E.E. Aunpees, O.H. TuxonoB [[pobneHue, n3MeabueHUE U IMOATOTOBKA CHIPbS K
ob6orameunto. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos I'paBuTalinOHHbBIE METO/1bI OOOTAIIEHHS: Y UeOHUK /IS By30B. — M.:
Nzn-Bo MAKC-IIpecc — 2006.

5. AdpamoB A.A. IlepepaboTtka, oOorarieHre U KOMIIJIEKCHOE MCIIOB30BaHNE TBEPIBIX
noJie3HbIX uckomnaembix. T.1 [Ipomeccs! anmapatsl: Yueonuk. M.: MITYVY, 2004. — 471 c.

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

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

8. Kapmasun B.B. MarHutHbIe, 3JIEKTpUYECKHE U CIICITUAIBHBIE METOJBI 000TalCHUS
noJie3HbIX Uckonaembix (21) / M.: MITVY, 2005.

9. [lIunaer B.IT. OcHOBBI 00OTAIICHHS TTOJIE3HBIX UCKOTIAEMBIX. Y. IIOCOOUE JIJIS BY30B.
—M.: Henpa, 1986.- 296 c.

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

B) MeTtoanueckue yKazaHusi:


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

1. Jlerons E.IO., llaBakyneBa O.I1. OcHOBBI o0OorameHus MOJE3HBIX HCKOMAEMBIX:
WHCTpyKIHs 110 BBITIOJIHEHHIO JTA0OPATOPHBIX PadOT MJ1s CTyAeHTOB crienuanbHocty 21.05.04
Bcex ¢opM oOyuenus.— M3n-Bo Marauroropcek. roc. TexH. yH-Ta uM. I'.1. Hocosa, 2016.
—40 c. — Pexxum mocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5
2. lerons E.1O., lllaBakynesa O.I1. [lepepaOoTka moae3HBIX UCKOMAEMBIX [ DIEKTPOHHBIN
pecypc] : npaktukym / MI'TY. - Marauroropck . MI'TY, 2017. - 1 37eKTpOH. ONT. JHCK
(CD-ROM) — Pexxum aoctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecneuenue u UnTepHer-pecypcebi:

https://e.lanbook.com/book/111337 ABnoxun, B.M. OcHOBEI 060ranieHus moe3HbIx
MCKOMAEMbIX : y4eOHUK : B 2 Tomax / B.M. ABnoxun. — 4-e u3n., crep. — Mocksa : ['opHas
KHHTA, [0. T.]. — Towm 2 : TexHonoruu odoraimeHus moje3HbIX uckonaemprx — 2017. — 312
c. — ISBN 978-5-98672-465-2.

https://magtu.informsystema.ru/Marc.html?locale=ru [eroas, E.1O., [llaBakyiiesa,
O.I1. OGorarieHne MOJIE3HBIX UCKOMIAEMBIX [ DIIEKTPOHHEIHN pecypc] : yaeOHoe mocodue /
MI'TY. - Maruutoropck : MI'TY, 2016. - 1 anekrpos. onT. auck (CD-ROM)

http://znanium.com/catalog.php?bookinfo=501567 O6orameHue mone3HbIX
UCKOMaeMbIX [DIeKTpoHHbIN pecypc]: yueOHoe nocodue /JlykunaK.U., AxymkunB.I1.,
MyxknakosaA.H. - M.: HUL] UH®PA-M, 2016. - 224 c.

https://e.lanbook.com/book/2073 Copokun, M.M. ®ioTalinoOHHbBIE METOIBI
oborarmieHusl. XUMUYECKUE OCHOBBI (piotanuu : yaeoHnoe mocobdue / M.M. CopokuH. —
Mocksa : MUCHUC, 2011. — 411 c. — ISBN 978-5-87623-237-3.

https://e.lanbook.com/book/111394 Kapmasun, B.B. MaruutHble, 3JIeKTpUIECKUE U
CHeIMAIbHBIC METOJIbI 00OTaIeHHs TTOJIE3HBIX UCKONIAeMbIX : YIeOHUK : B 2 Tomax / B.B.
Kapmasun, B.1. Kapmasun. — 3-e uzn., crep. — Mocksa : ['opnas xxura, [0.1.]. — Tom 1 :

MarauTHbIC U YIEKTPUISCKUE METO/IBI O0OTAIICHHS MTOJIe3HBIX HCcKomaeMbix — 2017. — 672
c. — ISBN 978-5-98672-458-4.

IIporpammHuoe o0ecnieuenune

Haumenosanue .
o Ne norosopa Cpoxk nelcTBUS TULIEH3UH
7Zip cB00OOTHO pacnipocTpansemoe [10 0eccpovHO
MS Office 2007
Professional Ne 135 ot 17.09.2007 6eccpodHo

IIpopeccnonanbubie 0236l JAHHBIX U MHGPOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMBbI
HasBanue kypca Ccbuika

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

DrekTpoHHbIe pecypchl oubmmorekn MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web

DnekTpoHHas 0a3a nmepuoauueckux u3nanuii East View
Information Services, OOO «MMIBUC»

9 MaTtepuajibHO-TeXHHYECKOe o0ecreyeHne TUCUUIINHDBI (MOLYJIs1)

Poccuiickas 'ocynapctBennas oubnuoreka. Karansoru

https://dlib.eastview.com/

MaTCpI/IaJILHO-TeXHI/I‘-ICCKOC obecrnieucHue JUCIHUIIIIMHBI BKIIIOYACT:
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JlexunonHas aygutopus MynbTUMEAUINHBIE CPEACTBA XPAHEHMUS], IIEpEIady U
npeJcTaBieHust HHpopMaluu

JlaGopaTopust MexaHnueckux ucnbiTanuii 1. JlabopaTopHas ycTaHOBKA IIEKOBOK
JPOOHIIKH,

2. JlaGoparopHasi ycTaHOBKAa MEXaHHUYECKOTO BCTPAXUBATEIS;

3. JIabopaTopHas yCTaHOBKA IIAPOBOM MEJILHHUIIBL;

4. JlabopatopHas ycTaHOBKa MEJIbHUIIBI C BPAILLAIOLIEIICS OChIO;

5. JlaGopaTopHasi ycTaHOBKa MHEPLIHOHHOT'O I'POXOTa;

6. CTanaapTHBIH HAOOpP CHT;

7. JlaGopaTopHas ¢uoTallMOHHAs MaIIUHA;

8. JJabopaTopHbIe rpaBUTAIIMOHHBIE alapaThl (0TCaJ04YHas MalllHa,
KOHIEHTPALIMOHHBII CTOJI, BUHTOBBIE CEMapaTOphl);

9. JlJabopaTopHBIii MAarHUTHBIN CerapaTop.

Aynutopuu Ui CaMOCTOSITENIbHON pabOThI: KOMITBIOTEPHBIE KIIACCHI; YUTATBHBIC
3aj161 Oubnoreku Ilepconanbubie KomnboTepsl ¢ maketom MS Office, BeixogoMm B
WHTEpHET U C JOCTYIOM B AJIEKTPOHHYIO HH()OPMALIMOHHO-00pa30BaTEIbHYIO CPEy
YHHUBEpPCUTETA

[Tomemenue s XpaHeHUsI U TPOYUITAKTUIECKOTO 00CTYKUBAHUS y4EOHOTO
000pyIOBaHUS.

pniaoxenne 1

Y4eOHOo-MeTOoAMYECKOE 00ecieYeHHe CAMOCTOATEIbHOUH PadoThl 00yYAKOIIUXCS

[To muctumunae «O6oramieHne MoJIe3HBIX UCKOTIAEMBIX » TIPETYCMOTPEeHA Ay TUTOPHAS U
BHEAyJIMTOPHAsl CaMOCTOsITeNIbHAsA padoTa 00y4aromuxcsl.

CamocTtosTenbHas paboTa CTYACHTOB MTOCTPOCHA TaKUM 00pa3oM, YTO B MPOIECCe PaObOTHI
CTYACHTHI 3aKPCIUIAIOT 3HAHUSA, ITOJTYUCHHBIC B IPOLCCCE TCOPETHYCCKOTO O6y‘-I€HI/I$I, TEM CaMbIM
dbopMupyroT mpodeccuoHanbHbIE YMEHHS 1 HaBBIKU.

B Mponecce N3y4YCHUA AUCHUILIMHBI OCYIICCTBIIACTCA TGKYHII/Iﬁ u HepI/IO)II/I‘-IGCKI/Iﬁ KOHTPOJIb
3a pe3ylbTaTaMu OCBOEHUS y4eOHOTo Kypca. Tekymuii KOHTPOIb OCYIIEeCTBISETCS
HEIOCPEICTBEHHO B MPOIECCE YCBOCHMS, 3aKpeIlIeHUs, 0000IICHHS M CUCTeMaTH3allui 3HAaHUH,
YMEHH, BIIa/ICHNs HaBBIKAMU U MO3BOJISIET ONEPATUBHO IUArHOCTUPOBATH M KOPPEKTHPOBATH,
COBCPHICHCTBOBATh 3HAHUA, YMCHUA W BJIaJICHUC HABBIKAMU CTYJICHTOB, obecrieunBaeT
CTUMYJIHPOBAHUE M MOTHBAIUIO UX JEATEIBHOCTH Ha KXKIOM 3aHATUU. TEKyIINil KOHTPOIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHms).

[Tepuoanyeckuii KOHTPOJIb 1IETH KOTOPOTo 0000IIEHNE U CUCTEMATH3AIUs 3HAHU, TPOBEpKa
3¢ (PEKTUBHOCTH YCBOCHHS CTYJIEHTAMHU OMIPEICTIEHHOTO, JJOTHIECKH 3aBEPIICHHOTO COICPKAHUS
yueOHOr0 MaTepuala OCyIIeCTBISETCs B popMe 3alIUTHI Ta00OPATOPHBIX, KOHTPOIBHBIX PaboT.

O1ieHOYHBIE CPEICTBA JIsl MPOBEACHUS TEKYIIEH aTTeCTalluu

Tecmui 0na camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTcsi 000raleHuemM MoJie3HbIX HCKONAeMbIX?

1. DTO mporecchl XUMUYIECKOTO Pa3IeICHUs] MUHEPAJIOB.

2. DTO mpoIiecchl MEXaHUYECKOTO pa3JielieHrs MUHEPATIOB 0€3 N3MEHEHHUSI XUMHUECKOTO
COCTaBa CHIPbS.

3. DTO OKUCITUTENBHO-BOCCTAHOBUTENBHBIE MIPOLIECCHI 32 CYET YACTUYHOTO WIIH MOJTHOTO
nepexo/ia JIEKTPOHOB OT OJHUX aTOMOB K JIPYTHM.

4. D10 pouEecCHl U3MEHEHUS CTPYKTYPhl, MUHEPAJILHOT0, @ UHOT/IA U XMMHUYECKOT0 COCTaBa
TOPHBIX MOPOJ B 36MHOM KOpE.

2. KonnenTpaTroM Ha3pIBaeTcs ...

1. mpOayKT, B KOTOPOM MaccoBasi 10JIsl ITOJIE3HOTO0 KOMIIOHEHTA 3HAYUTENbHO BbIIIE, YEM B
UCXOJIHOH PYAE;



2. IPOJYKT, B KOTOPOM MaccoBasi A0JIsI MOJIE3HOT0 KOMIIOHEHTA HUXKE, YEM B UCXOJIHOM pYIE;

3. IPOAYKT, B KOTOPOM MaccoBasi I0JIs ITOJIE3HOTO KOMITIOHEHTA BBIIIIE, YEM B HCXOJIHOM pyIe,
HO HWKE, YEM B KOHIIEHTpPATE;

4. IpOAYKT, B KOTOPBIH BblAEISAETCSA OObIIasi YaCTh MUHEPAJIOB BMELIAIOILEH TOPOAbI U
BpPEIHBIX [IPUMECEH.

3. CxeMa nenu annaparoB MOKa3bIBaeT...

1. mepeueHb U MOCIE0BATENBHOCTh TEXHOJIOTMUECKHUX IIPOLECCOB U ONepalriii, KOTOPbIM
IIOJIBEPIaeTCs NOJE3HOE UCKOIIAEMOE;

2. KOJIMYECTBEHHBIE MTOKA3aTEeNIN 000TAICHHS ISl KaXKIOW OTepamuy 1 MpOoayKTa;

3. KOJIMYECTBO BOJIbL, 10OABISIEMOE B OIPEACICHHbIE ONlepalluy U MPOIYKThl 00OTaIlleHus;

4. myTH cIe0BaHMs MOJIE3HOTO UCKOMAEMOT0 U MPOYKTOB 0OOTALICHHS C YCIOBHBIM
n300pakeHue anmnapaTos.

4. CTteneHb KOHLIEHTPALMHU NOKA3bIBAeT:

1. Bo ckoJIbKO pa3 Macca KOHLEHTPATa MEHbBILIE MAcChl ChIPbS, U3 KOTOPOTO OH IOJIY4EH;

2. Bo ckoibko pa3 maccoBas J10J151 KOMIIOHEHTa B KOHIIEHTpaTe 00JIbIIE MaCCOBOW JIOJIU 3TOT0
KOMIIOHEHTAa B UCXOAHOH PYyIE;

3. Kakast 1051 11eHHOTO KOMITOHEHTA MepeNlia B XBOCTHI,

4. CreneHb NpUOIMKEHUS PEATbHOTO MpoLecca 000ralleHus K U1eaIbHOMY.

5. YTo noka3bIBaeT BBITYKJIAs XapaKTEPUCTUKA KPYITHOCTH 110 ILUTIOCY?

1. B npoGe npeobiiagaroT KpynHbIe 3epHa.

2. B mpo0e npeobiagaroT MeIKue 3epHa.

3. B npoGe paBHOMEpPHO pacnpeieNeHbl KpyIHbIe U MEJIKUE 3epHa.

4. B mpoOe npeobagaroT MIamebl.

6. KakoBo Ha3HAaYeHHEe ONlePAlMH NIPEABAPUTEIBLHOI0 IPOX0YCHHUS B CXeMax
PYAONOATOTOBKHU?

1. JI7st KOHTPOJI KPYITHOCTH JIpOOJIEHOT0 MPOIYKTA.

2. 1514 mojiy4eHusi TOBApHOTO MPOAYKTA 3aJaHHON KPYITHOCTH.

3. J11s pa3aeneHus 4acTHIl, UMEIOIIUX Pa3IndMs B TBEPAOCTH WIH (hopMe KYCKOB.

4.]11s1 oTAENEeHUs TOTOBOTIO O KPYMHOCTH MPOAYKTa OT UCXOJHOIO MaTepuaia,
MOCTYMAIOIIET0 Ha IpOOIeHHE.

7. Jlns rpoXoYeHUs1 KPYIHOKYCKOBOI0 MaTepHaJia NPeuMylecCTBEeHHO
HCIOJIB3YIOTCH. ..

1. KOJOCHUKOBBIE PEIICTKH.

2. IJIMCTOBBIE peuIéra.

3. TPOBOJIOYHBIC CETKH.

4. nyroBble CHUTA.

8. Ilpu xkakom ycjoBuH 3Q(PeKTHBHOCTH IPOXOUYEHHS PABHA HYJII0?

1. Conep:xaHue 0TCeBaeMOro Kjlacca KpyIHOCTH B UCXOHOM py/ie paBHO COAEPIKAHUIO
OTCEBAEMOT0 KJlacca B HaJPEUIETHOM MPOAYKTE.
CopepxaHue 0TCEBAEMOIO KJlacca KPYITHOCTH B HAAPELIETHOM MPOAYKTE PABHO HYJIIO.
ConeprkaHre 0TCeBaeMOro Kjacca KpYImHOCTH B UCX0MHOM pyze paBHO 100%.
CopepxaHue 0TCEBAEMOro Kjlacca KpYITHOCTH B HaJpeUIETHOM poaykrte paBHoO 100%.
B yem cymHOCTH pouecca apodieHusi?
Pa3nenenue cpimyunx MaTepuagoB Ha KJIACChl KPYITHOCTH.
Pa3nienenue moyie3HbIX HCKOMAEMBIX MO IEUCTBUEM BHEIIHUX CHJI, TPEO0/I0JIEBAIOIINX
BHYTPEHHUE CUJIbI CLEIUIEHUS] MEXKAY YaCTULIAMHU.

3. Ortnenenne OCHOBHOM MacChl BMEUIAOIIEH IMTOPOIBI OT UCXOAHOM PYIBI Iepe TOHKAM
M3MEIbYECHHUEM.

4. Jlo3upoBaHUE U CMEUIMBAHUE PA3IUYHBIX 10 KAUECTBY MOJIE3HBIX UCKOMAEMBbIX IS
MOBBILIEHUS OJHOPOIHOCTH KaUYECTBEHHOI'O COCTaBa PY.I.

10. Yro moka3piBaeT cTeneHb APodaeHus?

1. Bo ckonbko pa3 pazMep OTBEpCTUH NPEABLAYILEro cuta 60blIe pa3Mepa OTBEPCTUI
HOCJIEIYIOLEro CUTa B CTaHIapTHOM Habope CHT.

NP oo



2. Bo ckonbKo pa3 KpYImHOCTh IpOOJICHOTO MPOIyKTa OOJIbIIE pa3Mepa pa3rpy30uHON MIeTH
JPOOHIIKH.

3. Bo0 cKoJIBKO pa3 KPYIMHOCTh KYCKOB APOOJIEHOTO MPOAYKTa MEHBIIIE KPYITHOCTH KYCKOB,
HOCTYNAIOMIUX Ha ApoOJIEeHHE.

4. B0 CKOJIBKO pa3 KPYITHOCTh KYCKOB APOOJIEHOTO MPOAYKTa OOJIbIIIe KPYITHOCTH KYCKOB,
HOCTYNAIOMIUX Ha APOOJIEHHE.

11. B meabHUDAX caMou3MeJbUeHHs U3MeJIbYalolleii cpeoii ABIAIOTCS:

1. cranbHbIE CTEPKHU.

2. CTaJbHbIC WIM YYT'YHHBIC IIAPHI.

3. pyZaHas «raus».

4. KpynHbIE KyCKHU PY/BbI.

12. Kakoii n3 nepe4ucjeHHbIX NIPOLECCOB He OTHOCHTCH K I'PABHTALIMOHHOMY METOAY
oboramenus?

1. orcanka

2. KOHIIEHTpAIMs Ha CTOJIAX.

3.o0o0raieHue B TSHKEIbIX CYCIIEH3UsX.

4. o0oraieHue 1o TPEHHUIO.

13. O0JgacTh NpMMeHeHUs1 KOHIEHTPAIIMOHHBIX CTOJIOB.

1. [lnsa oborameHus 30J0TOCOAEPKAIIUX ITECKOB U TOHKO H3MEIBbUYEHHBIX PY PEIKHX
METaJUIOB KPYITHOCTBIO MEHee 3 MM.

2. Jlns oboramenus yrieit kpymaocteo 250-0,5 M.

3. Jlns oboramieHus pya YepHbIX METaJIOB KpYHHOCThI0 50-0,2 MMm.

4. Jlns oboramieHus Cyiab(QUIHBIX Py/ IBETHBIX METAJLJIOB.

14, CymHocTh nmpouecca neHHou ¢guioranum.

1. TunpodunbHBIE YaCTUIIBI 3aKPETIISIOTCS HA BO3YIIHBIX My3bIPhKaxX M BCILIBIBAIOT HA
MOBEPXHOCTh, TUAPO(POOHBIE YACTHUIIBI OCTAIOTCSA B 00bEME ITYJIbIIBI.

2. TmapodoOHbIE YacTHIIBI 3aKPETIISIOTCS HA BO3MIYIITHBIX My3bIPhKaxX M BCIIBIBAIOT HA
MOBEPXHOCTh, TUAPO(PUIbHBIE YACTUIBI OCTAIOTCS B 00BEME MYJIbIIbI.

3. T'mapodobuble U THAPOPHIEHBIC YaCTHIIBI 3aKPETUISIOTCS Ha BO3YIIHBIX MY3bIPbKaX H
BCIUIBIBAIOT HA MIOBEPXHOCTD.

4. TunpodobHble U ruapOoPUIbHBIE YACTUIBI OCTAIOTCS B 00bEME MYJIbIIBI.

15. OcHOBHBIM U3MYECKUM CBOIICTBOM MHHEPAJIOB, ONPee/ISIIOIMM BO3MOKHOCTh
MArHUTHOT'O 000TalleHNs, IBJISIETCS:

1. ViaenpHast MarHUTHasi BOCIPUUMYUBOCTb.

2. JlmdnexTpudeckas MPOHUIIAEMOCTb.

3. JlromuHecneHIHs (X0JI0JHOE CBEUCHHE).

4. Tpuboonexkrpuueckuii 3 eKT.

Bapuanm Ne 2.

1. [enpto 000OraTUTENBHBIX MPOLIECCOB SIBISETCS:

1. Brigenenue MeTaIIOB U3 XUMUYECKUX COSAMHEHUN U OT/IEJICHUE HEMETAIUTMYECKHUX
KOMITOHEHTOB.

2. OunCcTKa METaJTOB OT HEXKEJIATSIbHBIX TPHMECEH.

3. OrneneHue MOJIE3HBIX MUHEPATIOB OT BMEIAIOIIEH TTOPO/IBI U BPEIHBIX TpUMeEcel U
MOJTydeHUE KOHIIEHTPATOB, 110 CBOEMY KA4ECTBY yIOBJIETBOPSIONIUX TPEOOBAHUSIM
MOCJIEIYIOLIUX TIEPEIETIOB.

4. V3BrneueHune OTIAEIBHBIX COCTABIISIONINX TBEPAOTO MaTEpHalia C MOMOIIBIO PACTBOPUTES.

2. lleHHBIM KOMIIOHEHTOM Ha3bIBACTCS:

1. CxomieHHEe MOJE3HBIX HCKOTIAEMBIX B 36MHOM KOpe.

2. DIEeMEHT WIH IPUPOTHBIA MHHEPAI, C IEJIbIO TTOTyYeHUsI KOTOPOTO TOOBIBAETCS TTOJIE3HOE
HCKOIIaeMOE.

3. [pupoanoe XUMHYECKOE COETUHEHUE, 00pa3yIOIIeecs MPU PA3TMIHBIX
(bU3NKO-XMMHUYECKUX MPOIIeccax, MPOTEKAOINX B TIIyOMHAX U HA MOBEPXHOCTH 3EMIIH.



DNEeMEHTHI WIK IPUPOIHBIE MUHEPAJIbl, KOTOPBIE YXYALIAIOT KAYECTBO KOHIIEHTPATOB.
D¢ heKTUBHOCTH 000TAIIEHUS XapaKTePU3YET...
MOJTHOTY OTAENICHHSI MEJIKOTO MaTepHaja OT KPYIHOTO.
U3BJICUCHHE TPAHUYHOTO KJlacca KPYITHOCTH B CJIMB WJIH B TICCKH.
JIOJTIO IIEHHOTO KOMITOHEHTA, MEePeLe/INIero B KOHIIEHTPAT 3 UCXOIHON PY/IbL.
CTETIeHb MPUOIKEHUS pealTbHOTO TIpoIiecca 000TaleHUs K UICaTbHOMY.
BoaHo-nuiamoBas cxema MOKa3bIBaeT:

1. TIlyru ciegoBaHus MOJIE3HOTO HCKOIIAEMOTO U IPOIYKTOB 00OTAIEHUS C YCIOBHBIM
N300paXEHUEM aIllapaToB.

2. TlepeueHb u MOCIENOBATEIBHOCTh TEXHOJIOTHYECKUX MPOIIECCOB U ONEPAIIAU, KOTOPhIM
MOJIBEPraeTcs MOJIE3HOE HCKOIaeMoe.

3. KomunvecTBeHHBIE MOKA3aTEN 000TACHUS TSl KQXKI0W OTIepaiuy 1 MPOIAYKTOB.

4. KonudecTBo BOJBI, J00ABISIEMOE B OTJCIIBHBIE OMEPAIIMH U TPOIYKTHI.

APPhwWwbdDE WA

5. Kakas u3 nepedncieHHbIX onepalnuii He OTHOCUTCS K MOATOTOBUTEIbHBIM IIPOLIECCaM
oOoramenusa?
1. JpoOGnenue.
2. TI'poxouecHue.
3.  VYcpennenwue.
4. OuucTKa CTOYHBIX BOJ.
6. Uro moka3pIBaeT TOUYKA MEPECEUCHUsI CYMMApPHOU XapaKTEPUCTHKH «II0 TLTIOCY» C OCBIO
abcucc?
1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.
Pa3zmep MUHMMaIBHOTO KycKa B Ipo0e.
CpenneMeuaHHbIN pa3Mmep.
Cpennuii tuamMeTp Kycka.
JIOCTOMHCTBOM IITAMIIOBAaHHBIX (JIMCTOBBIX) PELLIET SIBISIETCS:
[TpomomKUTENBHBIN CPOK CITY>KOBI M TOCTOSTHHBIN pa3Mep OTBEPCTUH.
Bonbias miomaae «KuBOro CEUEHUs».
Maunas niomanb «KHBOTO CEYEHHUS.
BBICTpBIN N3HOC, pa3pbIB U CMEIICHUE IPOBOJIOYEK.
®opmyina g pacueta 3Q(HEKTUBHOCTH TPOXOUEHUS:
E=¢; — vx.
c_ 7(f-a)
5 (p-a)
2. M :
_ (B-a)a-0)
3 a(100-a ) - 0)
E = M 104
Quuop. ¥
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9. Yewm ompepenseTcs TIaBHBIM 00pa30M KOHEUHask KPYITHOCTh IPOOJICHOTO POAyKTa?
1. Pa3mepoM BKpamieHHOCTH 3€pEH MOJIE3HBIX MUHEPAJIOB.

2. Kpenocteo pysl.

3. MaccoBoii 1071ei IeHHOTO KOMIIOHEHTA B py/ie.

4. KpynHOCTBIO UCXOTHOU PYABIL.

10. Kaxum o6pa3oM mpoHCXOIUT MpoIece APOOIEeHUS B KOHYCHBIX IPOOHIIKax?
1. 3acder nMHAMHUYECKOTO BO3ACHCTBUSA POTOpA.

2. 3acdyer pa3JaBIMBAHUS MEXKIY ABYMS ITUTAMH.

3. 3a cueT 3KCIEHTPUYHOTO ABMKEHUS BHYTPEHHETO KOHYCA.

4. 3acuer 3aXBaThIBaHUS 3yObSIMHU U PACKAJIBIBAHU O TPeOYEeMON KPYITHOCTH.
11. TlonsATHE O TUAPABINYECKON KiIacCHUpUKAIIH.



1. Ilpouecc pa3aeneHus cMeCH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYITHOCTHU IO CKOPOCTSAM
OCaXIEHUs B BOJHOM Cpeje.

2. Ilpouecc pa3aeneHus CMECH MUHEPAIbHBIX 3€pEH Ha KIJIAcChl KPYIHOCTHU 10 CKOPOCTSIM
OCaXKICHUSI B BO3IYIIHOM cpejie.

3. Ilpouecc pa3zaeneHust CMECH MUHEPAIBbHBIX 3€PEH Ha KIIACChl KPYITHOCTH IPU TTOMOIIH
MIPOCEUBAIOLIUX TOBEPXHOCTEH.

4. Ilpouecc pa3zneneHus: CMECH MUHEPAIBHBIX 3€PEH 110 INIOTHOCTH B BOJHOU CpelE,
MyJBCUPYIOLIEH OTHOCUTENBHO Pa3AesieMO CMeCH B BEPTUKAIILHOM HalpaBiICHHH.

12. Tlpomecc pa3aeneHus YacTUIl B TSKEIBIX cpeliaX (CyCIEeH3HsIX ) MPOUCXO/IUT:

1. Tlo miOTHOCTH YaCTHII.

2. Ilo cKOpOCTSIM MaJICHUsl YaCTHIL B CpeIe.

3. [Ilo xpynHocTH YacTul.

4. Tlo ¢popme yactu.

13. I'maBHBIM JOCTOMHCTBOM (DJIOTAIMOHHOTO METOIa OOOTAIIeHUS SABIISETCS:

1. Huskuii pacxo/1 2JIeKTPOIHEPTUH.

2. IIpocrora mpou3BOJICTBEHHOTO KOMILJIEKCA.

3. OtHocHTeNbHAs ACUICBU3HA MTOyYSHHUS KOHIICHTPATOB.

4. YHuBepCcallbHOCTb, BO3MOXKHOCTh pa3/IeJeHUsI TIOOBIX MUHEPAIbHBIX KOMILIEKCOB.

14. B xakux nossix MNpoOMCXOJIUT MarHuTHas cernapamus?

1. B anekTpudecKkux mosx.

2. B HEoIHOPOJHBIX MArHUTHBIX IOJISX.

3. B ogHOPOIHBIX MAarHUTHBIX MOJSX.

4. B 31eKTpOMarHUTHBIX MOJISX.

15. ObnacTh mpuMeHEHUS IEKTPUUECKON cernapaliu:

1. Oo0oraieHue py Y4epHbIX METAJIJIOB.

2. OOoraiieHne TeXHOJIOTHYECKOT0 ChIPhs C HU3KOM MAacCOBOM J10J1eH LIEHHBIX
KOMITOHEHTOB.

3. JloBoJKa HEKOHIMIIMOHHBIX KOHLIEHTPATOB PY/l PEIKUX METAJUIOB, KEPAMUYECKOTO CBIPhS,
CJIIOJI, aJIMa30B.

4. Oo0oraiieHue Bcex TUIIOB MUHEPAIBHOTO CHIPBSI.

Bapuanm Ne 3.

Kaxoe u3 nmepeunciieHHbIX MOJIE3HBIX HCKOMAeMBbIX HE TI0JIBEpraeTcsi 000TraIeHnio?
HedTsb.

JKene3ucrsie KBapLUTHI.

Bokcurtsl.

AnMasbl.

XBOCTaMH HA3bIBAECTCS:

1. IIpoaykr, B KOTOPOM MaccoOBasi T0JIs IIEHHOTO KOMITOHEHTA BHIIIIE, YeM B UCXOIHOM pyje,
HO HIDKE 4eM TpeOyeMas B KOHIIEHTpaTe.

2. IIpomaykTt, B KOTOPOM MaccoBasi JIOJISI [IEHHOTO KOMITOHEHTA 3HAYUTEIHHO BHIIIE, YeM B
HCXOIHOM pyZe.

3. TIpoaykT, B KOTOPHIi BBIACISIECTCS OOJBINAs YaCTh BMEIIAIONICH MTOPOJIBI U
HE3HAUUTENbHAs YaCTh IEHHOTO KOMIIOHEHTA.

4. TIpoayKT, MOCTyNAIOMIUK B TIOOYIO OTIEpaIii0 000TAIeHHsI U B JIFOOYIO MAIIMHY.
Kakoli u3 nmepeuncieHHbIX MPOIECCOB HE OTHOCUTCSI K COOCTBEHHO 000TaTUTEIbHBIM?
MaruuTtHas cenaparusi.

DJeKTpUUecKas cenaparus.

Pannomerpudueckas cenapanusi.

Arnomepanus.

CHUTOBBIM aHAJIU30M Ha3bIBACTCS:

H3mepenune KpymnHbIX KYCKOB [0 TPEM B3aUMHO MEPHEHANKYIISIPHBIM HANlPaBICHUSIM.

MR WDNDEPE
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2. Pa3zpenenue marepuaina 1o CKOpOCTH NaJ€HUs YaCTUL PA3IMUYHON KPYITHOCTH B BOJHOM
cpeze.
3. H3mepenue yacTuil moJ MUKPOCKOIIOM H KJIacCH(UKALMs UX Ha TPYIIIBI B Y3KUX
IPaHULIAX OIPEIEICHHBIX Pa3MEPOB.
4. PacceB npo0Obl MaTeprasa Ha HECKOJIBKUX CUTaX C PA3JIMYHBIMU CTaHAAPTHBIMU
pa3MepaMu OTBEPCTUH 3aJaHHOI'O MOJYJIA.
5. Kakoro Ha3HaueHue onepanuy KOHTPOJIBHOTIO TPOXOUEHUS B CXEMaX PyI0NOTOTOBKU?
1. Jlng KOHTpOJs KPYNHOCTH APOOIEHOr0 MPOAYKTA.
2. Jlnst mosmy4yeHHs TOBApHOTO MPOIYKTA 3aJaHHOH KPYITHOCTH.
3. Jlns pa3geneHust MaTepualia Ha HECKOJIbKO KJIACCOB KPYMHOCTH Iepe]] KOHIEHTpaluel Ha
CTOJIaX.
4. JIns oTAeneHus TOTOBOro MO KPYIMHOCTH MPOJYKTa OT UCXOJAHOTO MaTepuaia,
MOCTYMAIOIETO Ha IPOOICHHE.
6. Kak BiuseT yros HakJI0OHa IPOCEUBAIOIECH TOBEPXHOCTH IPOXOTA HA €ro
IPOM3BOIUTENLHOCT B 3PPEKTUBHOCTH TPOXOUCHHS?
1. He Bnuser.
2. Yewm 6oJple yroy HaKJIOHA, TEM BBIIIE TIPOU3BOIUTEIHLHOCT TPOX0Ta U 3(PPEKTUBHOCTD
IPOXOYECHHUS.
3. Uewm OoJblne yroi HaKJIOHA, TEM BBIIIE TPOU3BOIUTEILHOCTh TPOXOTA U HIKE
3 PEKTUBHOCTHh TPOXOYCHHS.
4. Yewm OoJbllie yroi HaKJIOHA, TEM MEHBIIIE TPOU3BOIUTENILHOCTh TPOXOTA U OOJIbIIe
3 PEKTUBHOCTHh TPOXOYCHHS.
7. Kakoe npobieHue Ha3bIBaeTCs MEIKUM?
Ot 1500-500 mo 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 no 30-10 mm.
Ot 30-10 o 3 mm.
Crioco6 pa3rpy3ku U3MeIbUe€HHOTO MPOIyKTa U3 CTEP’KHEBOW MENTbHULIBL:
CBOOOIHBIM CITMBOM Yepe3 pa3rpy304HyI0 namndy.
JIudrépamu NpUHYIUTETBHO yIANsAeTCs U3 MEIbHULIBL.
Uepes Hapy)HOE HUIMHIPUUECKOE CUTO.
Yepes pemeTky ¢ mensiMyi KIMHOOOpa3Hoi popMBI.
Kaxoit u3 mepedncieHHbIX anmapaToB OTHOCUTCS K IIEHTPOOSKHBIM Kitaccuukaropam?
CrinpanbHbli Ki1accuuKaTop.
Peeunsrit knmaccuduxatop.
[TupamuianbHbIN KI1acCUPUKATOD.
I'uponuKIoH.
dnoTanmoHHOE 00oTaIeHne OCHOBAHO:
Ha pa3znuuuu B cMaunBaeMOCTH MUHEPAJIOB.
Ha pa3nnuum B IIOTHOCTSIX MUHEPAJIOB.
Ha pa3nuuuu B iBeTE€ MUHEPAJIOB.
Ha paznnuum MuHepasaoB B CIIOCOOHOCTH OTPaXkaTh, MPOIYCKATh, MPEIOMIISATh CBET.
Ha3nauenwne peareHToB - coouparesneii Bo GhoTaiu:
s ruapodobusay NOBEpXHOCTH YACTHIL.
Jns ruapoguin3zanuy MoBEpXHOCTH YaCTHUILL.
s uamenenus pH ¢rnoTanmoHHOM My IbIbL.
J11s i3MEeHEeHHsI HIOHHOTO COCTaBa MYJIbIIbL.
Kakoli n3 nepeuncieHHbIX almnapaTroB HE SBJIAETCS IPaBUTALMOHHBIM?
BunToBoii cenaparop.
TsxenocpenHslii KOHYCHBIN Cenaparop.
DJIEKTPOCTATUUYECKUH CermapaTop.
[THeBMaTH4eCKHil cenapaTop.
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13. OrnuuuTenbHON 0OCOOEHHOCTHIO CeapaTopoB s 00OTalIeHNs CIIa0OMarHUTHBIX Py
ABIISETCS:

1. Hanuuue BaHHBIL

2. Hamnuuue 6apabaHa U3 HEMarHUTHOTO MaTepuUaa.

3. Hanuuue MarHUTHOM CUCTEMBI U3 MMOCTOSIHHBIX MarHUTOB.

4. Hanuuue paGoueit 30HbI MAJIOH ATUHHBI U BBICOTHI C BBICOKOM HANPSKEHHOCTHIO MOJIS.

14. Heo0xoaumbIM yCIOBHEM pa3JesIC€HNs MUHEPAJIOB IIPU 3JIEKTPUUECKOHN cenapanuu
ABIISETCS:

1. IlpumeHeHue peareHTOB.

2. Coznanue cpefbl pa3aeiaeHus MPOMEKYTOYHON UIOTHOCTU MEXY IJIOTHOCTSIMHU
paszensieMbIX MHHEPAJIOB.

3. Co3nanue HEOJHOPOIHOTO MArHUTHOTO MOJIS.

4. 3apsika 4acTHIl TEM MIIM UHBIM CIIOCOOOM.

15. Ilenbro 060TaTUTETHHBIX MPOIECCOB SBISETCS:

1. BrlaeneHne METaUIOB U3 XUMHYECKHX COSAMHEHUH U OTACICHHE HEMETAITHUECKUX
KOMITOHEHTOB.

2. OumcTKa METaNIOB OT HEXKEJIATSIIbHBIX TPHUMECEH.

3. Ornenenue NOJE3HBIX MUHEPAJIOB OT BMEILAIOIIEH OPO/IbI U BPEAHBIX TpUMEced U
pa3zaeneHre KOMIIOHEHTOB Ha Pl POIYKTOB, MPUTOIHBIX JUTS JallbHEHIIEeH mepepaboTK.

4. W3BneueHue OTAECTBHBIX COCTABISIONINX TBEPAOTO MOJIE3HOT0 UCKOMAEMOTr0 C MTOMOIIBIO
pPacTBOPHUTEIIS.

Koumponvnas paboma Nel

Hanucatp Ha3BaHUE MPOITYKTOB 00OTAIlIEHUs U 1aTh UM OIpPEAETICHUS.

Hanmcars ocHOBHEBIE ITOKa3aTeIH MPOIYKTOB oOoramieHus. JlaTh onpeaeneHus 1 HamucaTh
bopMyIIBI TSI UX OTIPEACTICHUS.

Koumponvnas paboma Ne2

I[To mpeacTaBneHHBIM JaHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky
OTpeAeNnTh: MaKCUMaJIbHBIN pa3Mep MaTepuaia B nmpole, CpeaHui pa3Mep, peodiajaHue
YaCTHUII, YACTHBIM BBIXOJ] KIIACCOB.

Koumponvnasa paboma Ne3

[TpuBecTu 3cKku3 000PYTOBAHHS HA BEIOOD JJIsl TPOXOUYEHUS, TPOOJICHUS WM U3METbYCHHUS.
Hanucars npunimn pabotsl 000py10BaHuUs, JOCTOMHCTBA U HETOCTATKH.

Konumponvuas paboma Ne4

[IpuBectu 3cku3 000pyIOBAHUS SISl TPABUTAIIMOHHOTO U MAarHUTHOTO O0OTAIEHHUS MTOJIE3HBIX
uckonaembIx. HamucaTts mpuHIun paboTel 000pyI0BaHMs, TOCTOMHCTBA U HEJOCTATKH.

Hamwmcars 1 nmpeacTaBuTh CXeMaTUYHO MEXaHU3M JICUCTBUS (DIIOTAIIMOHHBIX PEareHTOB.

Koumponvuas paboma Nes

Knaccudukanus onepainuii o6e3BoxkuBanus. VX Ha3HaueHus, JOCTOUHCTBA U HEJIOCTATKH
onepauui.

Koumponvnas paboma Ne6

[TpuBecT MPUHIUIHATHEHYIO CXeMY 000TaIlleHUs] MAarHETUTOBOW PY/IBIL.

IlpumepHnulit nepeuens mem u 3a0anuil 011 NOO20MOBKU K IKZAMEHY:
Kakwue cBoiicTBa MUHEPAJIOB UCIIOJIB3YIOTCS MPH PA3IUYHBIX METO/IaX oOorameHus?
Koraa Heo0xo1mMo mpuMEHITh MEXaHUYeCKoe odoramieHue?
W3 kakux omeparuii COCTOSIT MPOLIECCHl 00OTaIEeHUS?
Kaxkue nporiecchbl mepepaboTKu MUHEPATBHOTO CHIPhS Ha3bIBAIOTCS TTOATOTOBUTEIILHBIMU?
Kakwue nporecchl nepepaboTK MHHEPAIBHOTO ChIPhSI HA3bIBAIOTCS OCHOBHBIMU?
Kaxkue mporieccol nepepadoTKu MUHEPATBLHOTO CHIPhS Ha3bIBAIOTCS BCIIOMOTaTEIbHBIMU?
Kakue npoayKThl OTydaroT B pe3ysibTaTe o0orameHus?

8. Uem ompeaensercs NpeaesbHO BO3MOKHAS MaccoBas J10J1sl IIEHHOIO0 KOMITIOHEHTa B
KOHIIEeHTpaTe?

9. IlpuBenuTe Ka4YeCTBEHHYIO CXeMY OOOTAIIEHHsI U CXeMY IIeMH aIlaparoB.

NoabkowhE



10. Yewm ompenensercsi KpymHOCTb, 0 KOTOPO MOJIE3HOE UCKOIIaeMOe IpoOHTCs,
U3MeNbyaeTcs nepen odorameHuem?

11. Tlouemy mpumeHsieTcs cTaguanbHoe ApoOiaeHne? UTo Ha3bIBaeTCs OTKPBITHIM U
3aMKHYTBIM LUKJIOM Apo0ieHus?

12. Kakue anmapaTsl HCTIOJIB3YIOTCS Ui APOOICHUS M U3METIbUEHUS PYy/Ibl?

13. B uem cocrout Ha3HauEHUE ONepaluii rpoXoueHus, Kiaccupukanumu?

14. Kakue anmapaTsl HCIIOJIB3YIOTCS ISl ONIEPALMil TPOXOYEHUs U Kiaccuukanuu?

15. Kaxue 3aKOHOMEPHOCTH JIeXkKaT B OCHOBE I'PaBUTALIMOHHOTO Ipoliecca 00oramieHus?
Knaccugukanus rpaBUTallHOHHBIX ITPOIECCOB.

16. Yro Ha3bIBaeTcs npoueccoM orcaaku? OTca0uHble MALIMHBIL.

17. Kakwue cuibl JeiCTBYIOT Ha MHHEPaJIbHBIC YaCTUIIBI HA TOBEPXHOCTH KOHIICHTPALIMOHHOTO
crosia?

18. Kakwue mone3nbie HCKOMIaeMbIe 000Taa0TCs Ha KOHIEHTPAIIMOHHBIX CTONAX?
OO6oraiieHne Ha BUHTOBBIX Celaparopax U KOHLUEHTPALIMOHHBIX CTOMAX.

19. UYro Takoe TspKenas cpena M Kakue TUIIBI TSDKENBIX CPell BCTPEYArOTCs B IPAKTHUKE
oOoramenusa?

20. B uewm 3aximrouaeTcs CynIHOCTh MPOLECCa PA3/IEICHHUs B TSDKENbBIX Cpeaax?

21. Kaxkwue cyniecTBYrOT OCHOBHBIE THIIBI AllIIAPATOB JJIS Pa3/I€iCHUs B TSHKEIBIX CYCIEH3HIX ?
Onumure NpUHLKI UX pabOTHI.

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

23. Yo Ha3BIBaeTCA KPaeBbIM YIJIOM CMaunBaHU?

24. KakoBo Ha3HaueHHE (PIIOTAIMOHHBIX PEareHTOB, UX KiIacCUpUKaIUs?

25. B gem npeumymiecTBo (pIoTamrmoHHOr0 MeTo/1a 000TalCHS TIepe OCTATLHBIMHE?

26. Uto Ha3bIBaeTCs NpsiMoi U 00paTHOH (iotanmeit? Kakue oneparuu daoranun
Ha3bIBAIOTCS OCHOBHBIMH, IEPEYUCTHBIMHU, KOHTPOJIBHBIMU?

27. Kax BbIIENAIOTCS IEHHbIE KOMIIOHEHTHI ITPU CENIEKTUBHON M KOJIEKTUBHO-CENIEKTUBHON
cxemax ¢uioranun?

28. Knaccuduxkanus ¢aotaiMoHHbIX MaliiH. BeomorarensHoe (iaoTanoHHOe
obopyoBaHue.

29. MarauTtHoe 1oJje 1 ero cBoiicrBa. MarHuTHasi BOCHPUUMYUBOCTb.

30. Kak pa3nmuyaroT MHHEpaJIbl 0 MarHUTHBIM cBocTBaM? Kakoii cuibl TpeOyroTes
MarHuTHBIE MOJIS AJIs1 MX oOoramieHus?

31. OTKpbITHIE U 3aMKHYThIE MarHUTHBIE CUCTEMbI. MarHUTHBIE TTOJISI CETIapaToOpPOB.

32. Kakue cylecTBYyIOT TUIIbI MArHUTHBIX CENapaTopoB?

33. MarHuTHbIE cenapaTopsl st 000TalIeHus] CHIIbHOMArHUTHBIX PY/I.

34. MarHuTHble cenapaTopsl i oOoraieHus: ciabOMarHUTHBIX Py/I.

35. HazoBuTe MeTOIBI U anmapaThl 00€3BOKUBAHUS MTPOIYKTOB 000TANICHHUS.

[lenpto mabopaTopHbIX pabOT MO JAaHHOW JUCHHWIUIMHE SBJISIETCS  MPAKTHYECKOE
03HAa-KOMJIEHHE CTYJCHTOB C PA3JIMYHBIMHU MpPOIECCAaMH M METOAAMU OOOTalleHUs MOJE3HBIX
HCKOITaeMBIX, a TAK)KE TIOTYYCHHE HABBIKOB IO BBHITIOJHEHUIO Pa3IMYHBIX ONBITOB. B wacTHOCTH,
CTYZAEHT JI0JKEH YMETh MPaBUILHO 000CHOBATH MPUMEHEHHE MPOIEcca UM METO0J1a 000raleHus
JUTS 33JIaHHOTO THIIA PYJbI, PACCUUTATh OCHOBHBIE TOKa3aTelW OOOTAIICHUS W TPEACTABUTH
UHIUBUAYAIbHBIA OTYeT. Bce modydeHHBle SKClepUMEHTAIbHbIE JaHHbIE HEOOXO0JUMO
NPOAHAJIM3UPOBaTh, MPOBEPHUTH BBITOJHEHA JIM OCHOBHAs IeNb paboTHI, CHOPMYIHPOBATH
BBIBOZIBI. EciM monyueHbl HU3KHE TEXHOJOTHMUYECKHE TIOKa3aTenu oOoramieHusi, ykKaszaTh
BO3MOYKHBIE TIPUYMHBI U ITYTH TIOBBIIIICHUS TOKA3aTeINeH.

[Tpu BeIONIHEHNH PAOOT CTPOro COOIIOIATH MTPaBHUiIa TEXHUKHU O€30MaCHOCTH U MH-CTPYKIHH
o paboTe ¢ anmapaTypou.

[Tepeuens 1abopaToOpHBIX padoT:

1. UN3yuenue pabOThI MEKOBOM IPOOUIIKH U MTPOU3BOACTBO CHTOBOTO aHAIN3a

2. V3ydeHue pabOTHI THPALIMOHHOTO IPOXOTA U onpeAeaeHre d3PPEKTUBHOCTH TPOXOUCHHS

3. H3ydenwue mporiecca U3MeIbUEHUS Py B IAPOBOM MEJILHUIIE



4. OoorarieHue KeJle3HbIX Pyl HA MArHUTHOM CerapaTrope
5. OOoraieHne MOIMMETAUIHYECKUX PY/I IO CXEME MPSMOM CEIEKTUBHON (hIoTarum
6. OOoraieHue Moye3HbIX HCKONAeMbIX Ha KOHIIEHTPALIMOHHOM CTOJIE.



puioxenne 2

OueHovHbIe cpeaCcTBA /JIsl MPOBeAeHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeacCTBa AJIsl IIPOBEACHUSNA l'[pOMe)KyTO‘IHOi/i arrecramum.

Kon
WHJUKaTOpa

Nunukarop
IOCTHIKEHUSI
KOMIIETEHIINH

OneHouHBbIE CpesicTBA

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

OCBOCHHIO I'€0

OIIK-4.1

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

Pewums 3a0auy:

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

Pewiump 3a0auy:

Onpenenutb TEXHOJIOTMUECKHUE [TOKA3aTeN 000rallleHus: MEHON py/Ibl:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEIHBIN KOHIIEHTpAT,

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

PesynbTarhl pacyera TEXHOJIOTMUECKHUX MOKa3aTesel OpOPMUTH B BUJI€ CTAHIAPTHOW 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:

Paccunrtarh TeXHONMOrMUECKHE TTOKa3aTeNn 00oTaieH s JIOTAIMOHHOTO 1ieXa. Pe3ynpTaThl IpeCcTaBUTh 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 nporieccsl nepepadoTKu MUHEPAIBHOTO ChIPbsi HAa3bIBAIOTCS IOTOTOBUTEILHBIMU?

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 Ki1accu(UKalys 000raTUTEIbHBIX MPOIIECCOB.
5. OcHoBHBIE (PaKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TaICHUS.
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 MUHEPAIOB UCIIOJB3YIOTCS MIPH PA3TUYHBIX METO/IaX 00oraieHus?
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 nporeccsl nepepaboTKi MUHEPATHHOTO ChIPhsI HA3BIBAIOTCS OCHOBHBIMHE?
XapaKTePUCTUKOM 6. Kakue npouecchl nepepaboTKi MUHEPAILHOTO ChIPbsl HA3bIBAIOTCSI BCIIOMOTATEIbHBIMU?
TJIABHBIX 7. Kakve mpoayKThl OMy4alOT B pe3yJibTaTe 000TaieHus?
nopoaooOpazyromux | 8. Uem onpenensercs nmpeneabHO BOZMOXKHASI MacCOBast 10JIsI LIGHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
" pynabIx | 9. [IpuBenuTe Ka4eCTBEHHYIO CXEMY 00OTaIlleH!s U CXeMY IIETH anaparoB.
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 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 TEXHOJOTHYECKHX MTOKa3aTenel 0opOpMUTh B BUAE CTAaHAAPTHOU TAOIHUIIBL.




0) Ilopsanoxk mnpoBedeHHs] TNPOMEXKYTOYHOH aTTeCTAllMM, IMOKAa3aTeJuM W KPHTEPHH
OlLlCHUBAHHA:

[TpomexxyrouHast arTecTanuss N0 IucHMIUIMHE «OO0OorameHue MOJMe3HbIX HMCKOMaeMbIX)»
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 10 JAaHHOW NIUCIMIUIMHE IMPOBOAUTCS B YCTHOH ¢opMe MO SK3aMEHAIMOHHBIM
OuneraM, KaAblil U3 KOTOPBIX BKIIKOYAeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA IO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. Ilo
OKOHYAHUU OTBETA 3K3aMEHATOpP MOXKET 3aJaTh CTYIEHTY JOIOJHUTEIbHBIE M YTOUHSIOLIUE
BoIpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3UTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Npo0IeMaM 000ralieHHs MOJE3HbIX 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 TIIyOOKOe 3HaHWE YU4eOHO-TIPOrPaMMHOI0 MaTeprana, yMEHHE CBOOOIHO BBIMOJHATh 33JaHHS,
MPEeyCMOTPEHHBIE MPOrPaMMOI, YCBOMUBIIMN OCHOBHYIO U 3HAKOMBIA C JOMOJHUTEIBHON
JIUTEPATypOi, pEKOMEHI0BaHHOM nporpamMoi. Kak nmpaBuiio, Ol€HKa «OTJIMYHOY BBICTABJISAETCS
CTyJECHTaM, YCBOMBIINM B3aHMOCBSI3b OCHOBHBIX MOHSTHH AMCUUIUIMHBI 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
cOpPMUPOBAHHOCTH  KOMIETEHLIMHA, T.€. CTYAGHT TMPEACTaBIsAET I[OJHOE  3HaHUE
y4eOHO-IIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIIOIHAIOIUN MPEeyCMOTPEHHbBIE B IIPOrpaMMe
3a/1aHMs], YCBOUBIIMI OCHOBHYIO JINTEPATypy, PEKOMEHJ0BaHHYIO B mporpamme. Kak mpasuio,
OIICHKA «XOPOII0» BHICTABIIAETCS CTYACHTAM, MOKa3aBUIMM CUCTEMAaTHUECKUN XapakTep 3HaHUMN
[0 JUCLUIUIMHE U CHOCOOHBIM K MX CaMOCTOSATEIbHOMY IOMOJIHEHUIO U OOHOBJICHHIO B XOJI€
JanbHene yaueOHoi paboThl U pohecCHOHATBHON AESITEbHOCTH;

— Ha OIICHKY «YyJIOBJETBOPUTENbHO» (3 06amia) — oOydaromuics MOKa3bIBae€T MOPOTOBBIMA
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 JIMTEPAaTypod, pPEKOMEHJIOBAHHOMU
nporpammoil. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE€ HA JK3aMEHE M IPHU BBINOJHEHUU HK3aMEHAIlMOHHBIX
3aJjaHul, HO 00Jaal0IUM HEOOXOIMMBIMU 3HAHUSAMU Ul UX YCTPaHEHHs O]l PYKOBOJCTBOM
MpenoiaBarTelis;

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

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



