MUHHCTEPCTBO HAYKU 1 BBICIIET'O OBPABOBAHMSI
POCCUMCKON ®EEPALIUU

DenepanpHoe rocy1apeTBEHHOE O10IKETHOE 00pa30BaTEIbHOE YUPEXKACHUE
BBICILEro 00pa30BaHusl
«MarnuToropckuii rocyaapcTBeHHelit Texuuueckuii yausepeurer um. .M. Hocosa»

YTBEPXKIAIO
- Hupexrtop UI' AuT
79 U.A. TlprTanes

07.02.2025 r.

PABOYASI TIPOI'PAMMA JUCHUITJIHHBI (MOYJISI)

OBLOIr'AILEHHE [TOJIE3HBIX HCKOITAEMbIX

Hanpasiaenue 1oAroToBKH (CNELHaIbHOCTD)
21.05.04 T'opuoe aeno

HanpapieHHOCTS (npouib/crienuann3anis) IporpaMMsl
[Toxzemuas pazpaboTKa pyIHBIX MECTOPOIKACHHIH

YpoBeHb BbICIIero 00pa3oBanust - CEIHAINTET

®opma o0yuenus
OYHas

Uueruryr/ pakynprer  VIHCTUTYT rOpHOro Jiena i TpaHCopTa

Kadenpa ["eonmornu, MapKiIeHaepeKoro Aeja 1 00oraleH s Moje3HbIX
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PaGouast nporpamma cocrasnena Ha ocHose PI'OC BO - crmemumanuter 10
cnenranbroct 21.05.04 I'oproe aeno (mpuka3 Munobprayku Poccun ot 12.08.2020 r. Ne 987)

PaGouas nmporpamma paceMoTpena i ogo0peHa Ha 3acenanuu kadenpsr ['eonoruu,
MapKLIeHAepeKoro jeaa 1 000ramenus noaesHbiX HCKOMaeMbIX

27.02.2025, npotoxon Ne 4 ;ﬁ/
3aB. kadeapoii = W.A. T'puinn

L4

Pabouast nporpamma o06pena meroaundeckoii komuccueit UI'nT
07.02.2025 r. nporokosn Ne 4 P
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Cornacosano:
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PaGouas nporpamma cocTasiiena:
aouent Kageapsl 'M/InOITA. kana. TexH. Hayk 25 E.1O. [leroas
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PeuenseHr:
peAyupii cnenannet OO0 «YpainxumcepBUC», KaHl. TEXH. HayK

4




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 I/I.A.?pI/IIHI/IH

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

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

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM Trojly Ha 3acefqaHuu Kadeapsl [ 'eonoruu, MapKIIehHaepcKoro jaeia u 00orameHusl

[Iporokon ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM TroJly Ha 3acefaHuu Kadeapsl [ 'eooruu, MapKIIeHIepCKOTo Jiena U 000TaleHUs

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

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

[Iporokom ot 20 . Ne

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

PaGouas mporpamma nepecmMoTpeHa, odcyxaeHa u ogoopena s peanuszanuu 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 JINYHOCTHBIX KadyecTB, a Takke (opMUpOBaHUE MPOPECCHOHATBHBIX
KoMIieTeHIMi B cooTBeTcTBUU ¢ TpeboBanusMu OI'OC BO mno cnermansHocTr 21.05.04 'opHOe
Jelio.

2 MecTo qucHuIIMHBI (MOYJIsI) B CTPYKTYype 00pa3oBaTeIbHOM NPOrpaMMbl

Hucnunmuaa OOoraiieHue TOJIe3HBIX HMCKOMAeMbIX BXOIUT B 0OS3aTENbHYI YacTh
ydeOHOro I1aHa 00pa3oBaTeIbHON TPOTrPaMMBI.

Jns  u3ydeHus  JOUCHMIUIMHBI  HEOOXOMUMBI  3HaHUS  (YMEHHUsA,  BIJIAJICHUSA),
c(hOpMHUPOBAHHEIEC B PE3YJIbTATE U3YUCHUS AUCIUILINH/ PAKTUK:

XuMus

duzuka

I'eomorus

HaueprarenbHnas reomeTpus

HNmxeHnepHas 1 KOMITbIOTEpHAs rpadika B TOPHOM Jiejie

3uanus (yMEHUs, BJIa/ICHNUs ), TOTYYCHHbIE IPU U3yYEHUU JaHHOMN IUCIUTUINHBI
OyayT HEOOXOAUMBI [T U3YUCHHUSI TUCIIUTUTHH/TIPAKTHK:

BeimosHeHre, MOAroTOBKA K MPOIISIyPE 3alUThI M 3alTa BBITYCKHON
KBTI (UKAITMOHHON PabOThI

[Tpou3BoICTBEHHAS - IPEATUIUIOMHAS TIPAKTHKA

[ToaroToBka K ciaye U cjada rocyJapCTBEHHOTO 3K3aMeHa

3 Komnerennun ody4daronierocsi, opmupyembie B pe3yJibTaTe 0CBOECHUS

AUCHHUILNIMHBI (MOLYJIsS1) M IJIAHMPYEMble pe3yJIbTAaThl 00y4eHHs

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

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

OIIK-4 CnocoOeH ¢ ecTecTBEHHOHAYYHbIX MO3UIMN OLIEHUBATh CTPOCHUE, XUMUUYECKUH 1
MUHEpaJIbHBINA COCTaB 3¢MHOM KOpBI, MOp(dosiornyeckne 0cOOEHHOCTH U T€HETHUECKUE TUITBI
MECTOPOKIEHUM TBEPABIX MOJIE3HBIX UCKONAEMBIX IIPH PEILIEHUH 3aa4 110 PAllMOHATIbHOMY
1 KOMIUIEKCHOMY OCBOEHHIO T'€0PECYPCHOr0 MOTEHINAJIa HEAP

OIIK-4.1 IIpuMeHsseT XUMUYECKUNM U MUHEPAJIbHBIN COCTaB 3¢MHOM KOPbI, OCHOBHBIE
CBOMCTBAa MUHEPAJIOB PA3JIMYHBIX KJIACCOB U IJIaBHBIE TUIIBI PYI U TOPHBIX
IIOPOJ JIs PEIICHMS 3324 I10 OCBOCHUIO HEAP

OIIK-4.2 Brmageer meToaMu npakTHYECKOW AUArHOCTUKU MHHEPAJIOB Py, TOPHBIX
opo/, KJlaccudukanuein u XapaKTepUCTUKON TJIaBHBIX
noposoo0pa3yoIuX ¢ PYIAHBIX MHHEpANOB, BEAET MEPBUUYHYIO
JIOKYMEHTAITMIO MOJIEBBIX JAHHBIX U MEPBUYHYIO 00paboTKy 00pa3IioB




4. CTpyKTypa, 00b€M H copep:KaHue TUCHUILIHHBI (MOTYJIs)

OO0mmas TpyA0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adeTHhIX eaunul] 180 akaa. yacoB, B TOM

qHuCIIC:

— KoHTakTHas padota — 100,7 akaj. 4acos:

— aynutopHas — 96 akaj. 4acos;

— BHeayauTopHas — 4,7 akaJ. 4acoB;

— camocTosITenbHast pabota — 43,6 akaj. 4acos;

— B popme npakTuieckoil moaroroBku — 0 akai. yac;

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

<DopMa aTTeCTaluu - 3K3aMEH

AynuropHas ) s
o KOHTaKTHas paboTa E z DopMa TeKyIero
=
E B aKaJ. yacax 3 Bn KOHTPOJIS
Paznen/ rema 3 ( A ) S A . P Kox
g 3 © | caMOCTOATEeNbHOM | ycIeBaeMOCTH U
JUCLUATUINHBI P g 6 . | xommerennuu
O 5 g £ paboThI MIPOMEKYTOYHOM
n1ab. | mpaxT. QS
Tex. P R aTTeCTaluu
3aH. 3aH. | O &
1. 1. Beenenue
Wzyuenue
1.1 1.1. Conepxanwue ety
OCHOBHOI1 1
JUCLUIUINHBI, €€ 3a/1a4H. OTOHHTENBHOM
3HaveHue U poiib oborarie- 2 HTEDATVDL 10 KonTponbhas OI1K-4.1,
HUSI IPU UCTIOJIb30BAHUU patyp pabora Nel OIIK-4.2
JUCLUIUINHE,
Pa3IMYHBIX TOJIE3HBIX
KOHCIIEKTa
HCKOIAeMBbIX .
JIeKIHH.
Nzyuenue
OCHOBHOW 1
1.2 1.2. Knaccudukanms JIOTIOJTHUTENIbHON KontposbHas ONK-4.1
MIPOLIECCOB I OOOTaIEeHHS 2 JIMTEPATYPHI IO .
pott A H-I patyp pabora Nel OIIK-4.2
TI0JIE3HBIX UCKOMAaeMBbIX JTUC-ITUIIIHE,
KOHCIIEKTa
JEKLMH.
N3yuenne
1.3 1.3. Oneparuu, HUKIIBI, yHert
OCHOBHOI1 1
crapuu. Onerxa JIOTIOTHATENBHON
3((EKTUBHOCTH MPOLIECCOB 4 2 2 HTEDATVDLL 1O KonrtposbHas OI1K-4.1,
oOorareHus u patyp pabora Nel OIIK-4.2
JTUCLIUIUINHE,
KOMIUIEKCHOCTH
KOHCIICKTa
HCIIOJIb30BaHUS CHIPhS N
JEKLIH.
N3ydenne
1.4 1.4. I[Iponyxtsl 1 yHeHu
OCHOBHOI 1
MOKa3aTeNu 000TaleHus. OTOHATEBHOM
aTepuaIbHbIN OaaHc 1o 2 2 HTEDATYDBL 1O OHTPOJIbHAS -4.1,
M 6 K OIlK-4.1
TBEPAOMY, METAILITY, BOJE B Paryp pabora Nel OIIK-4.2
JTUCLIUTUINHE,
TEXHOJIOTHYECKHUX CXeMax
OGOrALICHHS Py KOHCIICKTa
Py JEKIUH.
1.5 1.5. IlonsTue o Wzyuenne
KOJINYECTBEHHBIX OCHOBHOI1 1
XapaKTepUCTHKAX 2 2 JONOJHUTENILHOR KonrtponsHas OIIK-4.1,
BEIIECTBEHHOTO COCTaBa JIUTEPATYPHI 110 pabota Nel OIlK-4.2
MHUHEPAIBHOTO ChIPbs U JUCLIUIUINHE,
HPOIYKTOB 00OTaIeHHs KOHCIIEKTa




JICKITUH.

Htoro o paszaeny 10
2. 2. I'panynoMeTpuuecKuit
COCTaB
Wzyuenne
2.12.1. OCHOBHOM 1
I'panynomerpuyeckuii OITOJTHUTEIILHOM
C(I))CTa}]; I/Ipl'I OIYKTOB 2 2 Hnme aTypsl 110 Konrporshas OIIK-4.1,
PYL H TIPOZLY PaTyp pabota Ne 2 OIIK-4.2
o0oraIeHus, MCTOIbI €T0 JIAC-LIMILIMHE,
orpeJieNIeHHus KOHCIIEKTa
JICKITUH.
Nzyuenne
. OCHOBHOM M
2.2 2.2. CUTOBBII aHAIIN3. P —
[kana ki1accudpuramnum, 2 HTEDATYDBL 110 KoutponbHas OIlK-4.1,
MOJTYJIb IIKAJIBI KJIac- patyp pabota Ne 2 OIIK-4.2
JIAC-LUIIIHHE,
cu(UKauu
KOHCITEKTa
JICKITHUH.
Nzyuenne
2.3 2.3. O6paboTka OCHOBHOM H
€3yJIbTaTOB OIOJTHUTEIILHOU
{“) ai JIOMETPHIECKOTO 2 2,2 Hﬂme aTypHl 1O Kontponbras OIIK-4.1,
paty p ' patyp pabora Ne 2 OITK-4.2
aHaJM3a U IOCTPOCHHE JIAC-LUIIIHHE,
XapaKTePUCTHUK KPYITHOCTH KOHCIIEKTa
JIEKIIHH.
Wroro no pazneny 6 4,2
3. 3. [loaroToBHUTENBHBIE
TIPOIIECCHI
Nzyuenue
OCHOBHOM 1
OIOJIHUTENHHOM 3ammra
3.1 3.1. TpoxoueHue. ) 1 Hmm SR 60 fw o OIlK-4.1,
Ha3nauenue npouecca patyp parop OIIK-4.2
JUCIUTIIINHE, paboTsl
KOHCITEKTa
JICKIIHH.
Nsyuenune
OCHOBHOM 1
3.2 3.2. D¢ddexTuBHOCTD .
JTOTIOJTHUTENHHOM
TPOXOYCHUS, 2 HTEPATYDBL 1O OIIK-4.1,
Kiaccu(pUKaIus u patyp OIIK-4.2
KOHCTPYKI[UH IPOXOTOB JIMCIILTHHE,
KOHCITEKTa
JICKITUH.
NsyueHue
OCHOBHOM M
3.3 3.3. IpoGneHue. JIOTIOTHUTENBHOMN 3amura OIK-4.1
Haznauenue apoGieHus, 2 2 JIUTEPATYPHI 110 nabopaTtopHOn OIIK- 4' 2‘
CTENEHb APOOICHUS JUCLIUIUINHE, paboThI '
KOHCIIEKTA
JIEKITHH.
Nzyuenue
OCHOBHOM M
3.4 3.4. Knaccudukanus u .
JIOTIOJTHUTEILHOM
KOHCTPYKIUHU APOOUIIOK IS KoHuTponbHas OIIK-4.1,
2 JIUTEPATYPHI 110
KpPYIIHOTO, CPETHETO U pabota Ne 3 OIIK-4.2
JIACIATIIINHE,
MEJIKOTO JpOOIeHus
KOHCIIEKTa
JIEKITHH.
3.5 3.5. Kpynnocts, 10 Uzyuenue
KOTOPO¥ HEOOX0UMO OCHOBHOM H
06I;ITL CBIPBE éle e 2 OIOJIHUTEIHHOM Kontponas OIIK-4.1,
b P pea A pabota Ne 3 OIIK-4.2
oboramennemM. CxemMbl JIUTEPATYPHI 110
JpoOneHuUs JIUCIIATIIINHE,




KOHCIICKTa

JIEKITUH.
Nzyuenue
OCHOBHOM U
3.6 3.6. U3menbueHue. JIOTIOJTHUTEJIbHOU 3amura OIK-4.1
3aKOHOMEPHOCTH ITpoIiecca 1 4 1 JUTEPATYPHI 110 nabopaTtopHO OIK 4' 2’
M3METbYCHUS JCIUIUIAHE, paboTsI '
KOHCIIEKTa
JICKIIH.
Nzydenne
OCHOBHOM U
3.7 3.7. Knaccuduxanus N
JIOTIOJTHUTEIILHOM
pa3sMOJIBHOTO 1 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 CXeMax OTIOJTHUTENBEHON
(habpuk. 3aKOHOMEPHOCTH 1 4 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 18 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. Koncrpykiuu u OTIOJTHUTEIbHON
MPUHIATT aeﬁCTBgz{/ ! 1 ZLm/ITe aTypHI 110 Kontponbhas OIIK-4.1,
P paryp pabota Ne 3 OIlK-4.2
TUAPOLMKIIOHOB IOUCLIUILIMHE,
KOHCIIEKTa
JIEKITUH.
Hroro no paszneny 15 17 58
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 2 JUTEpaTypsl IO nabopatopHoi OITK-4.2
CxopocThb nafieHus, 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
[IUTI03aX U JKeNo0ax, TCIUIUIAHE,
BHUHTOBBIX CerapaTropax, 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,




MallIHH, IPaKTHKA X KOHCIIEKTa
MIPUMEHEHUS TIEKIUH.
Wzyuenne
4.4 4.4. MaruutHoe N
OCHOBHOH U
oboramenue. JIOTIOJTHUTENIbHOM 3ammra
TeopeTnueckue OCHOBBI. HTEDATYDL 110 Ha60DATODHO OIIK-4.1,
MaruutHble cBOICTBa patyp paTop OIIK-4.2
JUCLIUTUINHE, paboThI
MUHEpaJIOB, MATHUTHBIC
KOHCIIEKTa
TIOJISL CeNapaTopoB N
JIEKIHH.
Nzyuenne
4.5 4.5. O6opynoBaHue It N
OCHOBHOH U
MarHUTHOTO OOOTalleHUS: .
JOTIOJTHUTENBHOM
Cemnaparop s CUIbHO U HTEDATYDEL 110 KonrtponbHas OIIK-4.1,
CTa0OMarHUTHBIX PY/I; paryp pabota Ne 4 OIlK-4.2
JTUCLUIUINHE,
CyXHe U MOKpBIE MarHUTHEIE
KOHCIIEKTa
cerapaTopsl N
JIEKIIHH.
Nzyuenne
4.6 4.6. DnexTprueckoe OCHOBHOM 1
oboramenue. Puznueckue OTIOJTHUTENbHOU
OCHOBII:: nporecca, Moj Zlnme aTypsl IO Konrposbnaz OIIK-4.1,
p ’ patyp pabota Ne 4 OIIK-4.2
rOTOBKa MaTepuaa K JTUCLUIUINHE,
3JIEKTPUYECKOI cenapanuu KOHCIIEKTa
TEKITUH.
Uzyuenue
4.7 4.7. Knaccudukanus yHeny
OCHOBHOI1 1
SIICKTPUICCKHX JIOTIOJTHUTEILHOM
CernapaTropoB, UX Konrtponbhas OIlK-4.1,
JIUTEPATYPHI 110
KOHCTPYKTHUBHBIC U pabota Ne 4 OIlK-4.2
THCIHIUINHE,
TEXHOJIOTHYECKHE
KOHCIIEKTa
napameTpsbl N
JIEKLHH.
Nzyuenue
OCHOBHOM 1
4.8 4.8. CneuunanbHble OTIOJTHUTENbHOU
METO/IBI 110 LFIOTOBKI/I u HHI/ITC aTypHI IO Konrpossuas OIIK-4.1,
A A patyp pabota Ne 4 OI1K-4.2
oborarieHus pya JHCIHIUINHE,
KOHCIIEKTa
JeKIUi.
4.9 4.9. Pynopa3zbopka: Uzyuenue
oboraleHue 1o TPeHUIo, OCHOBHOM 1
opMme, LIBETY, (GJioTorpa- OIIOJTHUTENBHOM
bopue, usery, ¢ p A KonrponbHas
BUTAIHST; O0XKHT PYLI; JUTEPATypPHI MO
pabota Ne 4
n3dupaTenpHOe IpodIeHue, THCIHTUINHE,
U3MENIbYCHUE, XUMHU-YECKOE KOHCIIEKTa
oboraieHue JICKIIHH.
NsyueHnue
OCHOBHOM U
4.10 4.10. ®aoTanoHHOE P — Samura
oboramenue. JIUTEPATYPHI 110 nabopaTtopHOn OIIK-4.1,
TeopeTHueckue OCHOBBI. Paryp parop OIIK-4.2
JUCIUIIIINHE, paboThI
Kuneruka ¢proraunu
KOHCIIEKTa
JIEKIUi.
NsyueHnue
4.11 4.11. ®notanmoHHbIE OCHOBHOM U
€areHThl, UX OTIOJTHUTENbHOU
II:JIaCCI/I(bI/I’KaL[I/IH 21nme aTypHl 110 Kommponsaas OlK-4.1,
’ Paryp pabora Ne 4 OIIK-4.2
Ha3HAYCHHE U ME-XaHHU3M JTUCLIUTUINHE,
JeUCTBUS KOHCIIEKTa
JEKIUi.
4.12 4.12. ®noranioHHbIe N3yuenne
MaIlIMHEI, UX OCHOBHOI 1 KonTponsHas OIIK-4.1,
KJaccupUKaIms, JIOTIOJTHUTENILHON pabota Ne 4 OIlK-4.2
KOHCTPYKIIHS JUTEPaTyphl MO




JUCIHUIIIINHE,

KOHCIIEKTa
TEKIUH.
4.13 4.13. IlpakTuka Wzyuenne
TPUMEHEHUsT MallliH OCHOBHOI1 1
A3JIMYHBIX TUTIOB OTIOJIHUTEIbHOU
I()MexaHI/IIIeCKI/Ie 2 HJ'II/ITC aTypHI 110 Kontponbras OIIK-4.1,
’ patyp pabota Ne 4 OIIK-4.2
ITHEBMOMEXaHNYECKUE, IHCIHIUINHE,
KOJIOHHBIE U JIp.). CXeMEBI 1 KOHCIIEKTa
PEKUMBI (QIIOTALUH JIEKLHH.
HWroro no pazaeny 12 17 18
5. 5. Obe3BoxuBaHue H
onpoOoBaHNe
Nzyuenne
OCHOBHOM 1
5.1 5.1. OGe3BoxUBaHUE. [ ———
Haznauenwue oneparuit 1 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 HTEDATYDBL 110 KonrponbHas OIIK-4.1,
oborarutenpHbIX (habpHKax. Patyp pabora Ne 5 OIIK-4.2
THCIHIUINHE,
Twuriel U Ha3HAYEHUE MTPOO
KOHCIIEKTa
TEKITUH.
HWroro no pazaeny 2
6. 6. O0wmMe ceeneHus 0o
oboratuTensHo-
TEXHOJIOTHYECKOW CHCTEME
Nsyuenune
OCHOBHOM U
6.1 6.1. TexHomoru4eckue P —
CXEMbI: KaUeCTBEHHBIE, 1 65 HTEDATVD 10 KonTponbnas OIlK-4.1,
BOJIHO-TIUTAMOBBIE U CXEMBI ' patyp pabota Ne 6 OIlK-4.2
JTUCLIUIUINHE,
LIeTIH aImapaToB
KOHCIIEKTa
JeKIUi.
6.2 6.2. YnpaBnenne Nzyuenne
Ka4eCTBOM IOJIE3HBIX OCHOBHOM 1
HCKOIAEeMBIX TIPH UX OTIOJTHUTEbHON
no6bIUe, yC GJZLEICHI/IC 1 8,5 Zlnme aTyphl 10 Kontponbhas OIK-4.1,
> YOP ' Patyp pabota Ne 6 OIIK-4.2
MHUHEPaJILHOTO CHIPhS B JTUCLIUTUINHE,
TOPHOM ILiexe U Ha 000~ KOHCTIEKTa
raTUTENbHOM (hadpuke JEKIUH.
NsyueHue
6.3 6.3. Texnomorus e
OCHOBHOI1 1
oboralieHus pya YepHBIX, .
JIOTIOJTHUTEILHOU
LIBETHBIX U PEJIKHUX METaj- 1 06 HTEDATYDEL 10 KoHuTponbHas OIIK-4.1,
noB. TpeGoBanus k ' paryp pabota Ne 6 OIIK-4.2
THCIHIUIAHE,
Ka4eCTBY KOHIICHTPATOB U
KOHCIIEKTa
CBIPBSL. N
JIEKLH.
HWroro no pazaeny 3 15,6
Hroro 3a cemectp 48 48 43,6 JK3aMeH
Uroro no aucuuruinee 48 48 43,6 JK3aMeH




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

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

JIeKIIMOHHBI MaTepuall 3aKpeIuisieTcss B XOAE JIabOpaTOpHBIX padoT, HAa KOTOPBIX
BBIIIOJHAIOTCA TPYNIOBBIE WM WHIUBUAYAIbHBIE 3aJaHusd 1O IpoWjaeHHoW Teme. Ilpu
MPOBEICHUH Ta0OPATOPHBIX 3aHATHI HCIIOJIB3YETCS METO/ KOHTEKCTHOTO O0Y4YEHHUs, KOTOPBIH
II03BOJISIET YCBOUTH MaTepHall IIyTEM BBISBICHUS CBA3EH MEXIy KOHKPETHBIM 3HAHUEM U €ro
IIPUMEHEHUEM.

[lepenaya HEOOXOOMMBIX TEOPETUYECKUX 3HAHMA U (OPMHPOBAHHUE OCHOBHBIX
MPECTaBICHUNA IO KypCy IPOUCXOIUT C UCIIOIBb30BaHUEM MYJIbTHMEIUIHOTO 000py10BaHUS.

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

®opMbl yUEOHBIX 3aHATHI C UCMOJIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHUM:

UudopmanmonHast Jekuss — [OCJIeIOBaTeNIbHOE UW3JIOKEHHWE Marepuaia B
TUCIHUIUTMHAPHON JIOTUKE, OCYIIECTBISIEMOE MPEUMYIECTBEHHO BepOaJbHBIMU CpPEICTBAMHU
(MOHOJIOT TIpeno1aBaTeis).

CemuHap — Oecefia mpernogaBaTelis U CTyJEHTOB, 00CYXIeHHE 3apaHee MOArOTOBICHHBIX
COOOIIEHUH MO KaXIOMYy BOINPOCY IIJlaHA 3aHSATHS C €IUHBIM JJIi BCEX MEpEeYyHEM
peKoMeHIyeMol 0043aTeNbHOM U JOTIOJIHUTEIBHON JIUTEPATyPHI.

[IpakTHueckoe 3aHsTHE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHI U HAaBBIKOB 110
MPEAJIOKEHHOMY aITOPUTMY.

2. TexHonoruu MpodIEeMHOr0 00y4YeHHUsT — OpraHu3alrs 00pa3oBaTeIbLHOrO Mpollecca,
KOTOpas IpeArnoiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JJaHUE YUEOHBIX MPOOJIEMHBIX
CUTyaluH JJIs CTUMYJIMPOBAHUS aKTUBHOM IT03HABATEIbHOMN AEATEIbHOCTU CTYACHTOB.

@DopMbl YUeOHBIX 3aHATHH € UCTIOIB30BAaHUEM TEXHOJIOTHH MPOOIEMHOI0 O0yUEeHHMS:

[IpobnemHass Jnekuus — U3JIOXKEHHE MaTepuaia, NpeAroiarainee MOCTaHOBKY
NpOOJEMHBIX M JIUCKYCCHOHHBIX BOIPOCOB, OCBELICHME pa3IMYHBIX HAyYHBIX IOJIXOJIOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C Pa3JIMYHBIMU MOJAEISIMU MHTEPHPETALMN HU3Y4aeMOIo
MaTepuaa.

Jlekuust «BaBoem» (OMHapHas JIeKLUWs) — U3JI0XKEHUWe wmarepuana B (dopme
JIMAJIOTHYECKOro OOILIeHUs [JBYyX TMpernojaBareneid (HampuMmep, PEKOHCTPYKIMS Juanora
MpeICTaBUTENEH PA3IMUHBIX HAYYHBIX IIKOJ, YYEHOTO» U «IPAKTUKa» U T.II.).

[TpakTuyeckoe 3aHsATHE B (hopMe MpaKTHKymMa — OpraHu3anus y4yeOHOW paboThl,
HampaBJIeHHAs Ha pelleHHe KOMIUJIEKCHOM yueOHO-To3HaBaTeIbHOM 3ajauu, TpeOyroued ot
CTYZEHTA IPUMEHEHUSI KaK HAYYHO-TEOPETUUECKUX 3HAHUH, TaK U IPAKTUUYECKUX HaBBIKOB.

[IpakTudyeckoe 3aHATHE Ha OCHOBE Keiic-Merona — oOy4yeHHMEe B KOHTEKCTE
MOJIETUPYEMON CUTYyalluu, BOCIIPOM3BOASAILEN peasibHbIe yCIIOBUS HAy4YHOM,
MIPOU3BO/ICTBEHHOMH, O0IIECTBEHHOH JesiTeabHOCTH. OO0yyaromuecs JOKHBI TPOaHaIU3UpOBaTh
CUTYyallHl0, pa300paThCsi B CYTH NpoOJIeM, MPEJIOKUTh BO3MOXKHBIE PEIIeHUS U BbIOpaTh
ayqymee u3 HuUX. Kelicel 0asupyiorcs Ha peasbHOM (DaKTHUYECKOM Martepuane WM Ke
NpUOIMKEHBI K pealbHON CUTYyalllu.

3. rpoBble TEXHOJOTMH — OpraHU3alusl 00pa3oBaTeIbHOIO Mpoliecca, OCHOBaHHAs Ha
PEKOHCTPYKIIMU MOJEJIEN TOBEIECHUS B paMKaX MPEII0KEHHBIX CLIECHAPHBIX YCIOBUH.

@opMbl yUeOHBIX 3aHATHI C UCIIOJIB30BAHUEM UTPOBBIX TEXHOJOTHMA:

VyeOnass urpa — ¢dopMa BOCCO3/IaHUSI MPEIMETHOTO M COLHUAIBHOIO COJEp>KaHUs
Oyayuieil nmpodeccnoHaIbHON JEeATENbHOCTH CHEUAINCTa, MOAETUPOBAHUS TAaKUX CHUCTEM
OTHOILUEHUH, KOTOPBIE XaPAKTEPHBI JIs1 3TOM IEATEIbHOCTH KAK IIEJI0T0.

JlenoBasi urpa — MOJIETUPOBAHUE PA3IMYHBIX CUTYAIlMH, CBSI3aHHBIX C BBIPAOOTKON U
MIPUHITHEM COBMECTHBIX PEUICHH, 00CYKIECHHEM BOIPOCOB B PEKUME «MO3TOBOTO LITypMay,
PEKOHCTPYKIMEH PYHKIIMOHATBHOTO B3aUMOCHCTBHSI B KOJUIEKTHBE U T.II.



PoneBast urpa — uMHTaNMs WIM PEKOHCTPYKIHS MOJIENEH DPOJEBOTO IMOBEACHUS 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
NESATEIbHOCTh TPYIIIBI CTYJACHTOB, HAMPABICHHYIO Ha BBIPAOOTKY KOHIICTIIMH, YCTAHOBJICHHE
nesnen u 3a1ad, GopMyJIUPOBKY 0KHIAEMBIX Pe3yIbTaTOB, ONMPECICHUE MPUHIIMIIOB U METOAMK
peleHusl TOCTaBJICHHBIX 3aJlad, IUIAHUPOBaHHE XoJa palboThl, TMOWUCK JOCTYIHBIX U
ONTUMAJIBHBIX PECYPCOB, MOATAMHYIO PeATU3AINIO IJIaHA PabOThI, MPE3EHTAIUI0 PE3yIbTaTOB
paboThI, UX OCMBICIICHHE U PEDIICKCHIO.

OCHOBHBIE THIIBI IPOCKTOB:

HccnenoBatenbckuii MPOEGKT — CTPYKTypa MpUOMKEHa K ¢GopMary HaydHOTO
HcCaeAoBaHus (JI0Ka3aTeIbCTBO AKTYaJIbHOCTH TEMbI, OINPEACIICHHE HAYYHOW MPOOJIEMBI,
npeaMeTa U 00bEKTa HMCCICNOBAaHMs, ICJICH M 3a7a4, METOJOB, MCTOYHHUKOB, BBIJIBHKCHHE
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, MOAYMHSACH JIOTHKE U UHTEpecaM YYaCTHUKOB MPOEKTA, )KaHPy KOHEUHOTO pe3ysibTara
(razera, puiIbM, IPA3AHUK, U3IaHUE, SKCKYPCUS U T.IL.).

NudopMalilnoHHBIH MPOEKT — yueOHO-MO3HABATENbHAS JEATEIbHOCTh C  SIPKO
BBIPQKCHHOM DIBPUCTHUYECKOW  HAIMpPaBIECHHOCTBIO (TIOMCK, OTOOP M  CHCTEMaTH3aIMs
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 — OpraHu3aIus o0pa3oBaTeIbLHOTO MpoIecca, KoTopas
MIpeIoyiaraeT akKTUBHOE U HEJIMHEHHOE B3aUMOJICHCTBUE BCEX YYAaCTHUKOB, IOCTHIKCHHE Ha
ATOW OCHOBE JTUYHOCTHO 3HAYMMOTO JUJIsi HUX 0Opa3oBaTeNbHOTO pesynbrata. Hapsgy co
CHEIMATM3UPOBAHHBIMU ~ TEXHOJIIOTUSAMHU  TaKOTO  pOJa  MPHUHIMUI  UHTEPAKTUBHOCTH
MPOCJEKMUBAETCS B OONBIIMHCTBE  COBPEMEHHBIX  00Opa3oBaTENbHBIX  TEXHOJOTHH.
HNHTepakTHBHOCTH MOJIpa3yMeBaeT CyOBeKT CyOhEKTHBIE OTHOILICHHS B X0/1e 00pa30BaTEIILHOTO
mpolecca u, Kak cie/cTBrue, JopMUpOBaHUE caMOpa3BUBAIOLIEICS HHDOPMALIMOHHO-PECYPCHOMN
CpeIbl.

@opMbl Y4eOHBIX 3aHATHI C UCIOIB30BAaHUEM CIEIHAIN3HUPOBAHHBIX WHTEPAKTUBHBIX
TEXHOJIOTHIA:

Jlexiust «oOpaTHOM CBSI3W» — JICKIHUS—TIPOBOKANNS (HM3JI0KCHUE MaTepHalia ¢ 3apaHee
3aIIaHUPOBAHHBIMA OIMOKaMHu), nekius-0ecena, JICKIUS-TUCKYCCHS, JIEKIUsI-
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 00pa3oBaTeIbHOr0 MPOIlecca, OCHOBAHHAS HA IIPUMEHEHUH CIICITUATH3UPOBAHHBIX
MIPOrPaMMHBIX CpeJl U TEXHUUYECKUX CPEJCTB paboThl ¢ HHGOpMaIueil.

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

Jlexnus-Bu3yau3amnuss — HW3JI0KCHUE COJACPKAHHUS COMPOBOXKIACTCS Tpe3eHTAIMeH
(meMoHCTpaIueil y4eOHBIX MaTepHaIOB, MPEJCTABICHHBIX B PA3JIMYHBIX 3HAKOBBIX CHUCTEMaX, B
T.9. WUTIOCTPATHUBHBIX, TpapMUeCKrX, ayIn0- H BHICOMATCPHAIIOB).

[TpakTdeckoe 3aHsATHE B (hOpME MPE3CHTAIIUN — MPEACTABIICHUE PE3YJIbTATOB MPOCKTHOW HITH
HCCIICIOBATEIILCKON JISATEIIPHOCTH C HCITOJIb30BAHHEM CIICIIHATU3UPOBAHHBIX TPOTPAMMHBIX
cpen.

6 YueOHO-MeTOAHYECKOe o0eceyeHrne CaMOCTOATEIbHOI padoThl 00y4aloIUXCH

[IpencraBieHo B mpuiioxeHuu 1.



7 OneHo4YHbIe CPeACTBA IJIsl IPOBEACHHUS IPOMEKYTOYHON aTTeCTaAlUN
[TpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOoANYecKOE U HHPOPMAIIMOHHOE 00eciedeHUe TUCIUTIMHBI

a) OcHoBHas JIUTEpPaTypa:

1. Ikhmayies S.J. Advances in minerals research ([locTixeHus B H3y4eHUH MTOTE3HBIX
uckomnaembix) /Springer, 2024 r., 320 ctp., ISBN: 978-3-031-49174-0.

2. ABnoxus, B.M. OcHoBBI 00OTaIeHus M0JIe3HbIX HCKOTAEMBIX: Y4eOHHUK: B 2 TOMAax /
B.M. ABnoxun. — 4-e usn., crep. — Mocksa : ['opHas kuura, [6. r.]. — Towm 2: TexHonoruu
oborarenws mone3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-
465-2. —Pexxum nocryma: https://e.lanbook.com/book/111337

3. Heroms, E.IO., IllaBakymeBa, O.Il. OOorameHne TMOJE3HBIX HCKOMAEMBIX
[DnexkTpoHHBI pecype] : ydeOHOoe mocodbue / MI'TY. - Marautoropck: MI'TY, 2016. — 1
3JEKTPOH. OIIT. JIUCK (CD-ROM) — Pexxum JIOCTYyTIA:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. OOoraiieHre NOJE3HbIX MCKONAeMbIX [DJIEKTPOHHBIM pecypc]: yueOHoe mnocobue
/JTykuna K.W., SAxymkun B.I1., Myknakosa A.H. - M.: HUL] UTHOPA-M, 2016. - 224 c. .- Pexum
nocryma: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. ¢ o3kpana. —ISBN
978-5-16-010748-6.

5. bepezockwuii H.W. Texnomorus nepepaboTKu 1 000TaIIeHHsI TOJIE3HBIX UCKOTTAEMBbIX /
H.U. bepesosckmii, E.K. KocrtiokeBuu.- BHTY. — Munck. - 2023 1., 53 crp., ISBN:
978-985-583-839-6.

0) lono/IHUTeILHAS JIUTEPaTypa:

1. Copokun, M.M. @norauvoOHHBIE METOJbl OOOTaAICHUSI. XUMHUYECKUE OCHOBBI
¢uoraruu : yaebnoe mocobue / M.M. Copokun. — Mocksa: MUCHUC, 2011. — 411 ¢. — ISBN
978-5-87623-237-3. — Pexwum gocrymna: https://e.lanbook.com/book/2073

2. Kapmaszun, B.B. MaruuTHble, 2IeKTpUYECKUE U CIIEIUATBHBIE METOJIBI 00OTAIICHUS
MOJIC3HBIX UCKOIaeMbIX: yueOHuk: B 2 Tomax / B.B. Kapmasun, B.1. Kapmasuu. — 3-e uzn., crep.
— Mocksa: ['opHas kuura, [0. r.]. — Tom 1: MarautHble U 2IeKTPHIECKHE METO bl 000TaIIICHHS
noJIe3HbIX HckomaeMbix — 2017. — 672 c¢. — ISBN 978-5-98672-458-4. — Pexum jpoctyma:
https://e.lanbook.com/book/111394

3. E.E. Annpees, O.H. TuxonoB [poOieHue, M3MeIbYCHHE W TOJTOTOBKA CBIPhS K
ob6oramenwmto. — C-116, 2007. 439 c.

4. M.B.. Bepxotypos ['paBuTaninonabie MeToibl oooramieHus: YueOHUK /171 By30B. — M.
Nzn-Bo MAKC-IIpecc — 2006.

5. AGpamoB A.A. IlepepaboTtka, oboramieHne U KOMIUIEKCHOE MCTIOJIb30BAaHUE TBEPABIX
noje3HbIx uckonaembix. T.1 IIpoueccs! annapatsl: YueOnuk. M.: MI'TVY, 2004. —471 c.

6. AG6pamor A.A. IlepepaboTka, oOorameHne U KOMILDIEKCHOE HCITOJIb30BAHHE TBEPJIBIX
nosne3Hbix uckonaeMelx. T.Il1 TexHomorust oboramieHust MOJIE3HBIX UCKOMAEMBbIX: Y4ueOHUK. M.:
MITY, 2004. - 471 c.

7. AbpamoB A.A. TexHomorus nepepaboTku 1 odorameHus pya: Yueb. nocod. B 2 k. —
M.: Uznarenscteo MITVY, 2005.

8. Kapmasun B.B. MaruutHsle, SJI€KTpUUYECKUE U CIEIUATBHBIE METOJIBI 00OTalleHus
NoJIe3HbIX UckonaeMsbix (21) / M.: MIT'Y, 2005.

9. llIunaes B.I1. OcHOBBI 0OOTaIIEHNUS MTOJE3HBIX UCKOMAEMbIX. Y4. TocoOue It BY30B.
—M.: Henpa, 1986.- 296 c.

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

B) MeToanueckne yKa3anus:
1. lerons E.}O., lllaBakyneBa O.I1. OcHOBBI obOoramieHus MOJE3HBIX HCKOMACMbIX:
WHCcTpyK1Ks 1O BBIOIHEHUIO 1a00paTOPHBIX paboT A cTyAeHTOB ciennanbHoctu 21.05.04


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

Bcex Gpopm o0yuenus.— M31-so Maruutoropcek. roc. Texs. yH-ta uM. .. Hocosa, 2016. —40 c. —
Pesxum moctyma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Jlerons E.JO., IaBakyneBa O.I1. IlepepaboTka TONE3HBIX HCKOMAEMBIX
[DnexTponnsiii pecype] : npaktukym / MI'TY. - Marautoropek : MI'TY, 2017. - 1 siekTpoH.
ont. quck (CD-ROM) — Pexxum nocryna: https://magtu.informsystema.ru/Marc.html?locale=ru

r) [Iporpammuoe odecneyenne u UHTepHer-pecypcebi:
https://e.lanbook.com/book/2073  Copokur, M.M.  ®nOoTanHOHHBIE  METOIBI

oborareHus. XMMHYCCKHE OCHOBBI (uroTariuu : yaebHoe mocooue / M.M. Copokun. — MockBa:
MUCHC, 2011. — 411 c.— ISBN 978-5-87623-237-3.

IIporpammHoe obecnevyenune

HanmenoBanue .
o Ne norosopa Cpoxk nelicTBUS TULIEH3UH
MS Off.lce 2007 No 135 ot 17.09.2007 0ecCpovHO
Professional
7Zip cB00OHO pacnpoctpansemoe [10 6eccpodHo

IIpodeccuonanbHble 6a3bI JAHHBIX U HH(POPMALNMOHHbIE CIPABOYHbIE CHCTEMBI
Hassanue kypca Cchuika
OnekTpoHHble pecypebl oubanoreku MI'TY um. I'.1. https://host.megaprolib.net/M
Hocoga P0109/Web
https://www.rsl.ru/ru/4readers
/catalogues/
9 MaTepuajabHO-TeXHHYECKOE o0ecnedeHue TUCHUIIMHBI (MOTYJIsl)

Poccuiickas ['ocynapctBennas oubnuoreka. Karanoru

MarepuanbHO-TEXHHUECKOe 00eCcTIeYeHHEe JUCITUTUINHBI BKITFOYALT:

MarepuanabHO-TEXHHUECKOE 00eCTIeUeHNE AUCIUIIINHBI BKIIOYALT:

JlexuroHHas ayauTopus MynbTuMeIUHHBIE CpeACTBA XPaHEHUs, IIepejau 1
NpeJCcTaBIeHNs HHPOPMALIUU

JlaGopatopus MexaHudeckux ucnbitanuii 1. JlaboparopHast ycTaHOBKa IIEKOBOM
JIPOOHITKH;

2. JJabopaTopHasi yCTaHOBKa MEXaHMUYECKOT'O BCTPSAXHUBATENS;

3. JJabopaTopHast ycTaHOBKa IIapOBON MEJbHUIIBI;

4. JIabopaTopHasi yCTaHOBKA MEJIbHUIIBI C BPAILIAIOIIEHCs OCBIO;

5. JJabopaTopHast ycTaHOBKa MHEPLIMOHHOTO IPOX0Ta;

6. CtanapTHbIN HAOOP CHUT;

7. JJaboparopHast proTariioHHasi MaIIlHa,;

8. JlJabopaTopHble rpaBUTAIIMOHHBIE allapaThl (OTCaJ0YHAas MaIIMHA,
KOHIICHTPALMOHHBINA CTOJI, BUHTOBBIE CEMapaTopsbl);

9. JJabopaTopHBIif MATHUTHBIN cenaparop.

AyIUTOpHUH IJIs1 CAMOCTOSITENIbHON pabOThI: KOMITbIOTEPHBIE KJIACChI; YUTATIbHBIE
3anbl 6nbnmoreku [lepconanbHbie KomnbroTepsl ¢ maketom MS Office, Berxomom B
WHTEepHEeT U ¢ JOCTYIOM B 3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTEIbHYIO Cpely
YHUBEpCUTETA

[Tomerienue Uit XpaHEeHU U MPOPUIAKTHUECKOTO 00CITY)KUBaHUS Y4eOHOTO
00opymoBaHUsI.


https://newlms.magtu.ru/course/view.php?id=75768#section-5
https://magtu.informsystema.ru/Marc.html?locale=ru
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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 uzydeHust AUCIUIIIMHBI OCYIECTBISCTCS TEKYIIUA U MEPUOANUECKUI KOHTPOIb
3a pe3yJbTaTaMH OCBOCHHS y4eOHOro Kypca. TeKyIiHii KOHTPOJIb OCYIECTBISETCS
HETMOCPE/ICTBEHHO B MPOIIECCE YCBOCHUS, 3aKPEIUICHHMsI, 0000IIEeHNS U CHCTEMaTU3alliy 3HAaHUH,
YMEHH, BJIaICHUs HaBbIKAMU U MO3BOJISIET ONIEPATUBHO AUArHOCTUPOBATH U KOPPEKTUPOBATD,
COBEPIIICHCTBOBATh 3HAHUS, YMEHUS U BJIaJICHUE HABBIKAMH CTYICHTOB, 00CCIICYNBALCT
CTUMYJIMPOBAHUE U MOTHBAIMIO UX JEATEILHOCTH HA KaXJI0M 3aHATUHU. TeKyIuii KOHTPOJIb
OCYIIECTBIISIETCS B hOpMe YCTHOTO ompoca (codeceroBaHms ).

[Tepuoanyeckuii KOHTPOJIb LIE€JIb KOTOPOro 0000IIEHNE U CUCTEMATH3AIMS 3HAHUI, TPOBEpPKa
3¢ (HEKTHBHOCTH YCBOCHHSI CTYICHTAMU OIPEICICHHOTO, JIOTHYECKH 3aBEPIICHHOTO COJIEPIKaAHUS
yueOHOro MaTepuaa OCyIIeCTBIsSeTCs B popMe 3alIUThI TAOOPATOPHBIX, KOHTPOIBHBIX PaboT.

OrnieHOYHBIE CPEACTBA /IS MPOBEACHUS TEKYIIEH aTTeCTalluu

Tecmut 0na camonposepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTCH 000ralieHueM MoJie3HbIX HCKOMaeMbIX?

1. DTO mporecchl XUMUYECKOTO Pa3IeICHUs] MUHEPAJIOB.

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

3. DTO OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE IIPOLIECCHI 32 CYET YACTUYHOTO WJIH ITOJTHOTO
nepexojia JIEKTPOHOB OT OJHUX aTOMOB K JIPYTHUM.

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

2. KoHueHTpaTom Ha3bIBaeTcH ...

1. mpoAyKT, B KOTOPOM MacCOBast I0JIsI TIOJIE3HOTO KOMIIOHEHTA 3HAYUTENIbHO BHIIIE, YEM B
HCXOIHOM pyZeE;

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

3. IPOAYKT, B KOTOPOM MAacCOBast 10JIsI OJIE3HOI0 KOMIIOHEHTA BBILIE, YEM B HCXOAHOU pyne,
HO HIXE, YeM B KOHIICHTpATE;

4. POJIyKT, B KOTOPBIH BBIIENAETCS OOJbINAs YaCTh MUHEPAJIOB BMEIIAIOIIEH MTOPOJIBI U
BpPEIHBIX ITPUMECEH.

3. Cxema nenu annapatroB NOKa3bIBaeT...

1. mepedyeHp M MOCIE0BATEIIBHOCT TEXHOJIOTHUECKUX MPOIIECCOB M OTepaIiuii, KOTOPbIM
MO/ABEPraeTcs MOJIe3HOE UCKOMAEMOE;

2. KOJIMYECTBEHHBIE TIOKA3aTeNI 000TaICHHS TS KaKI0M Orepaluy U MPOyKTa;

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 KOHIIEHTPaTa MEHbILIE MACChI ChIPhS, U3 KOTOPOTO OH MOJIYYEH;

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

3. Kakast 1011 IIEHHOr0 KOMITOHEHTA MepeIlia B XBOCTHI;

4. CteneHb MPUOIIHKEHUS PEATbHOTO MpoIiecca 000TaCHHSI K HIeaTbHOMY.

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 pacnpe/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 oJiy4eHusi TOBApHOTO MPOAYKTA 3aJJaHHON KPYIHOCTH.

3. Jlns pa3aeneHus 4acTHll, UMEIOIIUX Pa3Iudus B TBEPIOCTH WU POpPME KyCKOB.

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 HAJPEUICTHOM IPOAYKTE.

2. CopaepxaHHe OTCEBAEMOTO KJIacCa KPYIMHOCTH B HAJPEIIETHOM POAYKTE PaBHO HYIIO.
CogaeprkaHue 0TCeBaeMOro Kiacca KpyrnHocTH B UCX0AHOM pyzae paBHO 100%.
CopeprkaHre 0TCeBaeMOro Kjacca KpyImHOCTH B HaJpemeTHOM mpoaykte paBHo 100%.
B 4yem cymHoCTB pouecca apodaeHus?

Paznenenue cpilmydnx MaTepuaioB Ha KJIACChl KPYMTHOCTH.

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

3. OraeneHue OCHOBHOM MacChl BMEIIAIOIEH MOPOBbI OT UCXOIHOM PY/IbI MTEpel TOHKUM
H3MEIbUCHUEM.

4. Jlo3upoBaHUE ¥ CMEUIMBAHUE PA3TUYHBIX 10 KAYECTBY MOJIE3HBIX HCKOMAEMBbIX IS
MOBBIIICHHS OJTHOPOTHOCTH KAYECTBEHHOTO COCTaBa PY/I.

10. Yro moka3biBaeT cTeneHb ApodJienus?

1. Bo ckonbpko pa3 pazMep OTBEPCTHI MPEIbIAYIIET0 CUTa OOJbIIE pa3Mepa OTBEPCTUIA
MOCIIEAYIOIETO CUTA B CTAHAAPTHOM HAOOpE CHUT.

2. Bo CkoIBbKO pa3 KPYIHOCTH JPOOJIEHOTO MPOIyKTa OO0JIbIIE pa3Mepa pa3rpy309HOM MIeIn
TPOOHIIKH.

3. Bo ckosbKo pa3 KpyIHOCTHh KYCKOB JPOOJICHOTO IMPOTYKTA MEHBIIIE KPYITHOCTH KYCKOB,
MOCTYMAIONINX Ha APOOJICHHUE.

4. B0 CKOJIBKO pa3 KPYIMHOCTb KYCKOB JIPOOJIEHOTO MPOJIYKTa OOJIbIIE KPYITHOCTH KYCKOB,
MOCTYMAIOMINX 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 oborameHus Cyab(OUIHBIX Pya IBETHBIX METAJIOB.

14. Cymmnocthb npouecca neHHou guoranum.

1. TuapodunbHbIe YaCTUIBI 3aKPEILISIOTCS HA BO3AYIIHBIX MTYy3bIPhKAX U 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 MYJIBIIHI.

3. Tunpodobubie u rugpoduIbHBIC YACTUIBI 3aKPETISIOTCS Ha BO3AYIIHBIX MTy3bIPhKaX U
BCIUIBIBAIOT HA MIOBEPXHOCTD.

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

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

1. VYaenpHas MarHUTHasi BOCIPUUMYNBOCTb.

2. JludnexTpuueckas MPOHUIIAEMOCTb.

3. JlromuHecHeHIHs (XOJI0JHOE CBEUCHHE).

4. TpubosnekTpuueckuii 3pdekr.

Bapuanm Ne 2.

1. [enpro 060raTUTEIHHBIX MPOIECCOB SIBISETCS:

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
[OJIy4eHHEe KOHLIEHTPATOB, 10 CBOEMY KaYeCTBY YOBJIETBOPSIOIIUX TPEOOBAHUAM
MOCIIEAYIOIUX MIEPE/IETIOB.

4. U3BneuyeHHe OTAEIbHBIX COCTABISAIONINX TBEPIOTO MaTepHaa ¢ HOMOIIbIO pACTBOPUTEIIS.

2. lleHHBIM KOMITOHEHTOM Ha3bIBACTCS:

1. CkomneHue NOJE3HBIX UCKOMAEMBIX B 3eMHOMN KOpe.

2. DIeMEHT WU MIPUPOTHBIN MUHEPAI, C IETbI0 MOTYYESHHUSI KOTOPOTO T0OBIBAETCS MOJIE3HOE
HCKOIIaEMOE.

3. IlpupomHoe XMMHUYECKOE COeAMHEHHUE, 00pa3yroIIeecs Py pa3IHIHbIX
(U3UKO-XMMUYECKHUX Mpolieccax, MPOTEKAIOUINX B IITyOUHAX U Ha MOBEPXHOCTHU 3EMIIH.

4. DneMeHTHI WU MPUPOIHBIE MHHEPAIBI, KOTOPHIC YXY/IIIAI0T Ka9eCTBO KOHIIEHTPATOB.
O dexkTuBHOCTH OOOTAlIEHHS XapaKTEePU3YeET...

MOJIHOTY OTZEJIEHUSI MEJIKOTO MaTepuaia OT KPYIHOTO.

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.
BoaHo-1mmamoBas cxema MoKa3bIBaeT:

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

2. llepeueHb u MOCIEIOBATEIBHOCTh TEXHOJIOTHUECKUX MPOLIECCOB U ONEpaIvy, KOTOPhIM
MOJIBEpPraeTcs MOJIE3HOE UCKOMIaeMoe.

3. KonuuecTBeHHbIE MOKa3aTeNU 000TAICHNS U1l KaXI0M Olepaluy 1 MpOAyKTOB.

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

PhrPMPONPE®

5. Kakas u3 nepedrciieHHbIX Olepaliii He OTHOCUTCS K IMMOATOTOBUTEILHBIM MTPOIieccam
obOoramieHus?

1. JpoOGnenue.

2. TI'poxouenwue.

3.  VYcpennenue.

4, Ouncrka CTOYHBIX BOJI,.



6.

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

abcrucc?

1. Pa3mep MakcUMaJIbHOTO KycKa B po0e.

2. Pa3mep MUHMMaNILHOTO KycKa B mpo0e.

3. CpemHemenuaHHBIN pazMep.

4. Cpennuit TMamMeTp Kycka.

7. JIOCTOMHCTBOM IITAMIIOBaHHBIX (JJMCTOBBIX) PELIET SABJISAETCS:

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 misg pacyeta 3QpGHEeKTUBHOCTH TPOXOYCHHUS:

1. E=ec—7«

c_ 7(f-a)
5 (p-a)
2. M :
__(B-a)a-9)
3 (100 -a ) -6).
E= —Q""‘)” 10*

4. Quaop. *

9. UYewm ompenenseTcs riIaBHBIM 00pa30M KOHEUHAsi KPYITHOCTh POOJICHOTO MPOAYKTa?

1. PasmepoM BKpaIJICHHOCTH 3€PEH MOJIE3HBIX MUHEPAJIOB.

2. Kpenocteo py/sl.

3. MaccoBoii 10j1€ei IeHHOTO KOMIIOHEHTA B py/ie.

4. KpynHOCTBIO HCXOJHOU PYABIL.

10. Kaxum o6pa3oM mpoMCXOIUT Mpolece APoOIEeHUs B KOHYCHBIX APOOHIIKax?

1. 3acder quHaMHUYECKOTO BO3CHCTBUS POTOpA.

2. 3acuer pa3aBIMBaHUS MEXIY ABYMS IUIUTaMHU.

3. 3acuer 9KCUEHTPUYHOTO JIBMKCHHUSI BHYTPEHHETO KOHYCA.

4. 3acuer 3aXBaThIBaHUS 3yObsIMH U PACKaJIBIBAHUS O TPeOYyeMON KPYIMHOCTH.

11. IlonsaTue o ruApaBINYECKON KIaCCU(PHUKAILIUH.

1. TIpouecc pa3zneneHus cMecu MUHEPAIbHBIX 3€pEH Ha KJIACChl KPYITHOCTH 110 CKOPOCTSIM
OCaXJEHUs B BOJHOM Cpee.

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

3. Ilpouecc pazaeneHust CMECH MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYMHOCTH MTPHU MOMOIIU
MPOCEUBAIOIINX TOBEPXHOCTEM.

4. Tlpouecc pa3aeneHust CMECH MUHEPAIbHBIX 3€PEH M0 INIOTHOCTH B BOJHOM cpeie,
MyJBCUPYIOLIEH OTHOCUTENBHO pa3AeNsieMOi cMecH B BEPTUKAIILHOM HalpaBiIeHHH.

12. TIpouecc pa3zaeneHus 4acTHIL B TSDKETIBIX cpefax (CyCIeH3UsX ) MPOUCXOIUT:

1. [Ilo mIOTHOCTH YacCTHII.

2. Ilo cKOpOCTSIM MajIeHHs YacTHIl B Cpee.

3. Tlo kxpymHOCTH YacTuIl.

4. Tlo ¢popme yactu.

13. T'maBHBIM JOCTOMHCTBOM (PIIOTAIIMOHHOTO METOAa O0OTAIICHUS SIBIISIETCS:

1. Hwuskwii pacxoj 31eKTPOIHEPTHH.

2. TlpocroTa mpOU3BOJICTBEHHOTO KOMILIEKCA.

3. OtHocuTeNbHas AeUIeBU3HA MTOTyYeHHUS KOHIICHTPATOB.

4. YHuBepCcalbHOCTb, BO3MOKHOCTh pa3/IeleHUsI TIOOBIX MUHEPAIbHBIX KOMILIEKCOB.

14. B xakux nossix MpoOMCXOIUT MarHUTHas cernapanus?

1. B snexktpuyeckux mossx.



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

4. B 31eKTpOMarHUTHBIX HOJSX.

15. OG6nacTh NpUMEHEHUS MIEKTPUUESCKOM Cerapalyu:

1. Oo0orauenue py 4epHbIX METAJIJIOB.

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

3. JloBOJKa HEKOHIUIIMOHHBIX KOHLIEHTPATOB Pyl PEIKHUX METAILJIOB, KEPAMHUECKOTO ChIPbS,
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 KOHLIEHTpaTe.

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

3. IIpoaykT, B KOTOPBII BBIACISIETCS OOJBINAS YaCTh BMEINAIOIIEH TTOPOJIBI U
HE3HAUYUTEIbHAs YaCTh HEHHOIO KOMIIOHEHTA.

4. TIpoayKT, MOCTYMAIONINI B JIFOOYIO ONEPAIMIO O0OTAIIEHUS U B JIFOOYIO MAIlIUHY.
Kakoli u3 nepeuncieHHbIX MPOIECCOB HE OTHOCUTCSI K COOCTBEHHO 000TaTUTENBHBIM?
MaruauTHas cenaparus.

DJeKTpUUecKas cenaparms.

Pannomerpuyeckas cenapanus.

Arnomepanus.

CHUTOBBIM aHAJTU30M HA3bIBACTCS:

N3mepenne KpyIHbIX KyCKOB IO TPEM B3aUMHO NEPIIEHIUKYIISPHBIM HAPABICHUSIM.
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 onepanuu KOHTPOJIbHOIO TPOXOUEHHUS B CXEMaxX 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 oTHeNeHHs TOTOBOTO MO KPYIMHOCTH MPOIYKTa OT UCXOJAHOTO MaTepuaa,
MOCTYIAIOIIETO Ha IpobIIeHNe.

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

1. He Bnuser.

2. YewM OoJbIIIe yroJl HAKJIOHA, TEM BBIIIE MPOU3BOJIUTEIHLHOCTS TPOX0Ta U 3P (HEKTHBHOCTH
TPOXOUYECHHUS.

3. Uewm OombIie yroy HaKJIOHA, TEM BBIILIE MPOU3BOJAUTEIHLHOCTh TPOXOTA U HUXKE
3¢ (HEKTUBHOCTH TPOXOUYECHHUSI.



4. Yewm Oomblle yroi HaKJIOHA, TEM MEHBIIIE TPOU3BOIUTENILHOCTh TPOXOTA U OOJIbIIe
3 PEeKTUBHOCTHh TPOXOYCHHS.
7. Kaxoe gpoOieHne Ha3bIBACTCSA MEIKUM?
Ot 1500-500 o 350-100 mm.
Ot 350-100 o 100-40 mm.
Ot 100-40 mo 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 MEJIbHULBL.
UYepes Hapy)HOE HUIMHIPUYECKOE CUTO.
Yepes pemieTky ¢ mensiMu KIMHOO0pa3Hoi popMBI.
Kakoii 13 nepeyrcieHHbIX anmnapaToB OTHOCUTCA K HEHTPOOESKHBIM KiaccupukaTopam?
CrniupanbHblil Ki1accuuKaTop.
Peeunsrii kmaccudukarop.
[TupamMuganbHBIN K1acCHpUKATOP.
I'uaponuKIoH.
dnoTanmoHHOE 00OoTraIleHe OCHOBAHO:
Ha paznuuum B cMauuBaeMoCTH 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 almnaparoB HE SBJIAETCS IPaBUTALMOHHbBIM?
BunToBOI1 cenapaTop.
TsxenocpeaHslii 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. Hanmu4une MarHUTHOM CUCTEMBI U3 TOCTOSTHHBIX MarHUTOB.
4. Hanuuue paboueid 30HbI MaJION JAJTMHHBI U BBICOTHI C BEICOKOM HANPSKEHHOCTHIO MOJIS.
14. Heo06xoaumbIM yCIOBHEM pa3JesIeHNs MUHEPAJIOB MPH 3JIEKTPUUECKON cenapaluu
ABIIAETCS:
1. IlpumeHeHue peareHTOB.
2. Co3zpanue cpelibl pa3/ieleHus: IPOMEXYTOYHON MIIOTHOCTU MEXAY MIIOTHOCTAMHU
pa3zensieMbIX MUHEPAJIOB.
3. Co3aaHue HEOTHOPOTHOT'O MArHUTHOT'O TTOJIS.
4. 3apsaaka 4acTHIl TEM HJIM UHBIM CIIOCOOOM.
15. Ienbro 060raTUTEIBHBIX MIPOIECCOB SIBIISCTCS:
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
pasziereHne KOMIIOHEHTOB Ha psiJl MPOJYKTOB, IPUTOJHBIX Ul AaJbHENUIIEH NepepadOTKH.
4. U3BneueHue OTAEIBHBIX COCTABIISIONIMX TBEPAOIO MOJIE3HOT0 HCKOMAEMOro € MTOMOLIBIO
pacTBOPUTEIIS.
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Konmponvnas paboma Nel

Hanwucars Ha3BaHME IPOILYKTOB 00OTAIIEHHS U AaTh UM OTPEACTICHHUS.

HanucaTth OCHOBHBIE IOKA3aTeNM MPOAYKTOB oOoramieHus. JlaTb onpeaeneHus U Halucarthb
(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 000pyO0BaHUS HA BEIOOP ISl TPOXOUEHUS, IPOOICHUS W U3MEITbYCHUSI.
Hanucaths npuHuun paboTsl 000pyA0BaHus, JOCTOUHCTBA U HEIOCTATKH.

Koumponvnas paboma Ne4

[TpuBecTH 3cku3 000pyIOBAHUS AJIS TPABUTALMOHHOTO U MArHUTHOTO 00OTaIlleHuUs OJIE3HbIX
ucKoraemMbIx. Hanrcats mpuHIUI paboTel 000pyA0BaHUs, JOCTOUHCTBA U HEIOCTATKH.

Hanucath 1 npeacTaBUTh CXEMaTUYHO MEXaHU3M JIeHCcTBUS (IIOTALIMOHHBIX PEeareHTOB.

Koumponvnas paboma Ne5

Knaccugukanus onepanuii 00e3BoxuBanus. VX Ha3HayeHUs, JOCTOMHCTBA U HEJOCTATKU
onepauui.

Konmponvnas paboma Neb

[TpuBecTH MPUHIMIHAIBEHYIO CXeMY 000TalIeH!s] MAaTHETUTOBON PY/IBL.

Ilpumepnuolii nepeuens mem u 3a0anuil 0131 NOO20MOBKU K IK3AMEHY:
Kakmue cBoiicTBa MUHEPAJIOB UCIIOJIb3YIOTCA MIPU Pa3IMYHbIX METO/1aX oboraiieHus?
Korna Heo0xoauMo NpUMEHATh MEXaHUYecKoe oborauieHue?
N3 kakux onepanuii COCTOST MPOLECChl 000raleHus?
Kakue npouieccsl nepepaboTKH MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCS MOATOTOBUTEIbHBIMU?
Kaxkue mpoiieccsl nepepadoTKu MUHEPATBLHOTO ChIPhs Ha3bIBAIOTCS OCHOBHBIMU?
Kakue npoueccsl nepepaboTKi MUHEPAILHOTO ChIPbsI HA3bIBAIOTCS BCIOMOTaTeIbHBIMU?
Kakue npoiykThl osyyaroT B pe3yabTaTe oooramieHus?

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

9. IlpuBenuTe KaueCTBEHHYIO CXeMY OOOTallleHUs U CXeMY LIeTH amlmnaparos.

10. Yewm ompenensercsi KpyITHOCTb, 0 KOTOPOH MOJIE3HOE MCKOMIaeMOe IPOOHTCS,
U3MeNbyaeTcs nepen odorameHuem?

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

12. Kaxkwue anmmapaTsl UCTIONB3YIOTCS UIS APOOICHUS M U3MEIBbUYCHUS PYy/IbI?

13. B uem cocrouT Ha3HAUYEHHUE OMepaluii TpOXoYeHHs, KiaccupuKaumn?

14. Kakue anmapatbl HCTIONB3YIOTCS JUIS ONEpalliii TPOXOYEHUS U KJIacCUuPUKAIUU?

15. Kaxue 3aKOHOMEPHOCTH JIeXkKaT B OCHOBE I'PAaBUTALIMOHHOTO Ipoliecca o0oramieHus?
Knaccudukanus rpaBUTallMOHHBIX MTPOLIECCOB.

16. UYro Ha3pIBaeTcs mporueccoM orcaaku? OTcagouHble MAITHHBI.

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

18. Kakwue mose3HbIe NCKOTIaeMbIe 000TaNIa0TCsl Ha KOHIIEHTPAIIMOHHBIX CTONAX?
OborarieHne Ha BUHTOBBIX CelapaTropax U KOHIEHTPAIIMOHHBIX CTOMAX.

19. UYro Takoe TspKenas cpena M KaKue TUIIBI TSDKENBIX CPell BCTPEYaroTCs B IPAKTHKE
oOorareHus?

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

21. Kaxkwue cyniecTBYIOT OCHOBHBIE THIIBI AIllIIAPATOB /IS Pa3/ICiCHUS B TSHKEIBIX CYCIICH3HSIX ?
OnumuTe NpUHIKUI UX pabOTHI.

22. Knaccuduxanus (hiaoTalMoHHBIX IpolieccoB. B uem 3akitovaercs npouecc (aoraruun?

23. UTto Ha3BIBaCTCS KPAEBBIM yIJIOM CMauuBaHUs?

NoakowhE



24. KaxoBo Ha3zHaueHHE (DIOTAIIMOHHBIX PEAreHTOB, X Kiaccupuxanms’?

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

26. Yo Ha3bIBaeTcsa MpsMoil u odpatHoii puiotanueii? Kakue onepauuu dotanuu
Ha3bIBAIOTCS OCHOBHBIMM, IEPEYUCTHBIMHU, KOHTPOJIbHBIMU?

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

28. Knaccuduxamus paortaimoHHBIX MayH. BeomorarensHoe (iaoTarioHHoe
obopyoBaHue.

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

30. Kak paznmuuaroT MHHEpaJIbI 10 MarHUTHRIM cBoicTBamM? Kakoit critbl TpeOyroTes
MarHuTHBIE TTOJIS JJIS1 KX 00OraneHus?

31. OTKpbITbIE U 3aMKHYTbl€ MarHUTHBIE CUCTEMbI. MarHUTHbIE 110JIs CENapaToOpoB.

32. Kakue CymecTBYIOT THIIBI MArHUTHBIX CENapaTopoB?

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

34. MarHuTHbIE cenapaTopsl st o0orameHus: ciaboOMarHUTHBIX PY/I.

35. HasoBure MeTo/ bl U anmnaparbl 00€3B0KUBAHUS IPOYKTOB 00O alllCHHSL.

Llenpto mabopaTopHbIX pabOT MO [JAHHOW JUCHUIUIMHE SBISIETCS IPAKTHUECKOe
03HAa-KOMJICHHE CTYICHTOB C PA3JIMYHBIMH MPOIECCAMH U METOJaMHU OOOTaIICHUs TOJIEe3HBIX
HCKOMAeMbIX, a TaKXKe MOJTy4YeHHE HaBBIKOB MO BBHIMOJHEHUIO Pa3IMYHbIX ONBITOB. B yacTHOCTH,
CTYACHT JIOJDKEH YMETh MPaBHILHO 000CHOBATH MPUMEHEHHE MPOIECCa TN METO1a 000TaleHUS
JUISL 3aJJaHHOTO THUIA PYJbI, pacCuyuTaThb OCHOBHBIE IMOKa3aTelu OOOralleHus U IMPEeACTaBUTh
WHIMBUIYAIIbHBIA OTYeT. Bce TOodydeHHBIE SKCIEpUMEHTAIbHBIE JaHHBIE HEOOXOIMMO
MPOAHANIU3UPOBATh, IMPOBEPUTH BBIMIOJIHEHA JIM OCHOBHAs 1eib paboThl, cHopMynHpoBaTh
BBIBOABI. Eciam momydeHsl HU3KHE TEXHOJOTHYECKHE TIOKa3aTenu oOorameHus, yKaszaTh
BO3MOYHBIE IPUUMHBI U ITyTH TOBBIIIECHUS 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 TPOXO0Ta U ompeneieHne 3Q(PEeKTUBHOCTH TPOXOUEHUS
N3yuenue mporecca U3MeNIbYeHUs Pyl B IIapOBOI MeIbHHULE

OOGorareHue KeJe3HbIX Pyl Ha MAarHUTHOM CETapaTope

Ob6orarieHne NoMMMEeTAIUIMYECKUX Pyl IO CXeMe NMPSIMOM CeeKTUBHON (1oTauu
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 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 000raleHuss MEHON py/bl:

- BBIXOJ] MEJTHOTO KOHIIEHTpATa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYEHUE MEIU B MEIHBIN KOHIIEHTpAT,

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

PesynbTathl pacuera TEXHOJIOTMUECKHUX MOKa3aTesel OpOPMUTH B BUJI€ CTAHIAPTHON TaOJIUIIBI.
OnpenenuTs MapKy METHOTO KOHIIEHTpaTa U3 TaoJ.

Pewiumos 3a0auy:

OnpenenuTbs MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSIILIEM U3 MUPUTA U MUHEPAJIOB, YKa3aHHBIX B TaOJIHIIE
(Mo 3aanuIo)

Pewiump 3a0auy:

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

1. Kakue npotieccsl nepepaboTKi MUHEPAIBHOTO ChIPbsl HAa3bIBAIOTCS TIOATOTOBUTEIbHBIMU?

2. Kakwue mporieccel nmepepaboTKi MUHEPATLHOTO ChIPhsl HA3bIBAIOTCSI OCHOBHBIMU ?

3. Kakue nporieccsl nepepaboTKi MUHEPAIbHOTO ChIPhsl HA3bIBAIOTCS] BCIIOMOTaTEIbHBIMU?




Nupukarop

Kon
JOCTHKECHHUS OneHouHBIE CpesicTBA
WHJUKATOpa .
KOMITETEHIIUH
4. CyurHocTsb, TaBHbIE 0COOEHHOCTH U Kiaccu(UKaiis 000raTUTENbHBIX MPOIECCOB.
5. OcHOBHBIE (paKTOPHI, BIUSIONIUE HA BEIOOP METO/1a 000TalCHHS.
6. Kakre mpoayKThl OJMy4daroT B pe3yJIbTaTe 000TaIeHus?
7. Yem ompezenseTcs NpeaeabHO BO3MOXKHAsT MAacCOBAast JOJIsl IEHHOI0 KOMIIOHEHTA B KOHIIEHTpaTe?
OIIK-4.2 Brnageer wmeronamu | Ilepeuens meopemuueckux 60npocos K IK3amMeHy:
MPAKTUYECKOU 1. Kakue cBoiiCcTBa MUHEPAIOB UCIOJB3YIOTCS IPH Pa3IMYHBIX METOaX 00OTaIeHuUs?
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?
knaccupukanuedn  u | 5. Kakue nporeccsl nepepaboTKi MUHEPATHHOTO ChIPhsI HA3bIBAIOTCS OCHOBHBIMH?
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?
u pyasbIxX | 9. [IpuBeauTe KaueCTBEHHYIO CXEMY 00OTrallleHusl U CXEMY LIENH annaparos.
MuHepanoB,  BeneT | 10. Uem onpeaensieTcst KpymHOCTb, 0 KOTOPOM MOJIE3HOE UCKOMaeMOe IPOOUTCS, U3MENIbYaeTC s Iepel
MIEPBUYHYIO oOoramieHruem?
JOKYMEHTAIUIO
NOJIEBBIX JAaHHBIX U | IlIpumepnvie npakmuueckue 3a0anus 011 IK3AMEHA:
MIEPBUYHYIO CocTaBuTh 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,

- U3BJICUEHUE KeJIe3a B XBOCThI JUIsl YCIIOBUHM, YKa3aHHBIX B Ta0Il.

PesynbTarhl pacyera TEXHOJIOTHYECKHX TTOKa3aTesnei opOopMUTH B BUI€ CTAaHAAPTHON TaOIHUIIBL.




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

[TpomexxyrouHast arTecTanust Mo AUCHUIUIMHE «OO0OrameHne IMOJIE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBISBISIONIME CTENEHb C(HOPMUPOBAHHOCTH YMEHHHA U
BJIJICHUH, IPOBOJUTCS B (POPME IK3aMEHa.

DK3aMeH 10 JaHHOW JWCIHIUIMHE MPOBOAMUTCS B YCTHOH (opMme MO 3K3aMEHAIMOHHBIM
OuneraM, KaAblil U3 KOTOPBIX BKIIKOYAeT 2 TEOPETUYECKUX BONPOCA U OAHO IPAKTUYECKOE
3a1aHKeE.

OK3aMeH MpOBOAMUTCSA IO OwuseraMm, OXBaThIBAIOIIMM Bech MNpoWJeHHbIM Marepuain. Ilo
OKOHYAHUU OTBETA 3K3aMEHATOp MOJKET 3aJaTh CTYJIEHTY JOINOJHUTEIbHBIE U YTOUHSIOLIUE
BoIpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3UTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOPETUYECKHE 3HAHUS 110 COBPEMEHHBIM Ipo0sieMaM 000TaleHHs OJE3HbIX HCKOIAEMBIX.

[Toxazarenu v KpUTEpUHU OLIEHUBAHUS YK3aMEHA:

— Ha OILIEHKY «OTIM4HO» (5 OamioB) — oOydaroIIMHCs IOKa3bIBa€T BBICOKMHM YPOBEHb
c(hOpMUPOBAHHOCTH KOMIIETEHIIHIA, T.€. CTYJIEHT, IPEJICTABISIET BCECTOPOHHEE, CUCTEMATHUECKOE
U I1yOOKO€ 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuasia, yMeHHe CBOOOIHO BBIIOJHATE 3a/1aHNUs,
MPEeyCMOTPEHHBIE MPOrPaMMOI, YCBOMUBIIMN OCHOBHYIO U 3HAKOMBIA C JOMOJHUTEIBHON
JIUTEPATypOil, pEeKOMEHI0BaHHOW nporpamMMoi. Kak nmpaBuiio, OleHKa «OTJIMYHOY BBICTABIISECTCS
CTyJEHTaM, YCBOMBIINM B3aHMOCBSI3b OCHOBHBIX MOHATHUN NUCHUIUIMHBI B MX 3HAUYCHUU IS
npuoOpeTaeMoil mpodeccuu, MPOSBUBIIMM TBOPUECKHE CTOCOOHOCTH B OHUMAHUU, U3JI0KEHUN
Y UCTIOJIb30BaHUH Y4€OHO-IIPOTPAMMHOI0 MaTepuana.;

— 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], YCBOMBIIMI OCHOBHYIO JIUTEPATYPY, PEKOMEHI0OBaHHYIO B mporpamme. Kak npasuio,
OIICHKA «XOPOII0» BBICTABJIAETCS CTYACHTAM, MOKA3aBIIMM CUCTEMAaTUYECKUN XapakTep 3HaHUI
[0 JUCLUIUIMHE U CHOCOOHBIM K MX CaMOCTOSATEIbHOMY IOMOJIHEHUIO U OOHOBJICHHIO B XOJI€
JanbHenmei yueOHoi paboThl U TpodhecCHOHAIBHON NeSTeIbHOCTH;

— Ha OIICHKY «YyJIOBJIETBOPUTENbHO» (3 Oamia) — oOydaromuiicss MOKa3bIBaeT MOPOTOBBIN
ypoBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IPEJCTaBIsIET 3HAHUS OCHOBHOI'O
yueOHO-TIPOrpaMMHOTO MaTepuana B oObeMe, HEOOXOAMMOM Ui JaibHeWmed y4deObl u
npejacTosiiell paboThl MO CHEUMATBHOCTH, CIPABISIIOIIMICS C BBIIOJHEHHUEM 3aJlaHuM,
MPEAYCMOTPEHHBIX MPOrpaMMON, 3HAKOMBIA C OCHOBHOW JIMTEPAaTypoOd, pPEKOMEHJIOBAHHOMU
nporpammoil. Kak mpaBuio, OIEHKa «yIOBJIETBOPUTEIBHO» BBICTABISETCS CTYIEHTaM,
JIOMYCTUBIIMM TOTPEIIHOCTH B OTBETE HA HK3aMEHE M IPU BBINOJHEHUHM SK3aMEHAllMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMH 3HAHUSMHU JJI UX YCTPaHEHHUS O] PyKOBOJICTBOM
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.



