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PaGouass mporpamma cocraBneHa Ha ocHoBe PI'OC BO mo cmemmansHocTH 21.05.04
I'OPHOE JIEJIO (mpuka3 Muno6paayku Poccun ot 17.10.2016 1. Ne 1298)

Pabouass mporpamma paccMOTpeHa M 0J00peHa Ha 3acemaHud Kadeapsl ['eosoruw,
MapKIICHIEPCKOTo JIeNia U 000TaIIeHHUS MTOJIE3HBIX UCKOMIAEMBIX
23.01.2020, mpotoxkoia Ne 5

3aB. kadeapon N.A. T'pumnn

Pabouas nporpamma ogobpena metonuueckor komuccued U IuT
25.02.2020 r. mpotokoin Ne 7

[Ipencenarens C.E. I'aBpuies

CormacoBaHo:
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, o0CcykaeHa u og00pena s peanuzarnuu B 2020 - 2021
yueOHOM rofy Ha 3aceanuu Kadeapsl ['eonoruu, MapKieiiiepcKkoro aeia u 00orameHus

[porokomor 3 _  ceHrs0ps 2020r. Ne 1
3aB. kadenpoit — 7 < WA.Tpummn
e

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2021 - 2022
yueOHOM roy Ha 3aceqanuu Kadeapsl ['eonoruu, MapKIeiiiepcKkoro ieia u 00orameHus

IIporokomor 20 1. Ne

3aB. kadempoii I/I.A.ﬁ)HmHH

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl [ eooruu, MapKIei1epcKoro jieia u 00orameHus

IIporokomor 20 1. Ne

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

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
y4eOHOM roy Ha 3aceqanuu Kadeapsl ['eomoruu, MapKieiaepckoro aena u 00orameHus

[Iporokom ot 20 1. Ne

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

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanusanuu B 2025 - 2026
y4aeOHOM TOoJly Ha 3acefaHuu kadeapsl ['eonoruu, MapKIieHaepCeKoro aena u o0orameHus

[Iporokom ot 20 . Ne

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

Pabouas mporpamma nepecMoTpeHa, 00cyxIeHa u ogoopena st peamsanuu B 2026 - 2027
yueOHOM roy Ha 3acefaHuu kadeapsl ['eonoruu, MapKIeiaepckoro 1eia u 00orameHus

IIporokom ot 20 . Ne
3aB. kadempoii N.A. T'pumiiun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

IlemsmMu ocBoeHHMS AUCHHUILUIMHBI «OOOTaIeHUE IOJE3HBIX MCKOIIAEMBIX) SBIISIIOTCS
pa3BUTHE y CTYACHTOB JIMYHOCTHBIX KAaudecTB, a Takxke (QopMupoBaHuEe NPOHEeCCHOHATBHBIX
KOMITeTeHIIHH B cooTBeTcTBHM ¢ TpeboBanusMu PI'OC BO mno cnermansHoctu 21.05.04 I'opHoe
JIeTIo.

2 MecTo THCHHUIIMHBI (MOYJIfAA) B CTPYKTYpPe 00pa30BaTe/IbHOI NporpaMMal

Juctunauaa OOorarieHre MmoJjae3HbIX HCKOTAeMbIX BXOJHUT B 0a30BYIO YacTh y4eOHOTO
T1aHa 00pa30BaTeIHLHON MPOTPAMMBL.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoauMmbl  3HaHWS  (YMEHHWsI,  BJIAJICHUSA),
c(hopMUPOBaHHBIC B pE3Y/IbTAaTE H3yUCHHUS JUCITUIUIMH/ IPAKTHK:

MaremaTuka

I'eonorus

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoeHus nucuuiuinHabl (Moayssi) «O0oraiieHne mojJe3HbIX UCKOMTAEMbIX»
oOyJaromuiicst 1oJKeH 0071a1aTh CIEAYIONUMU KOMITETEHITUSIMU:

CTpyKTypHBIit [Tnanupyemsble pe3ynbTaThl 00y4eHUs
JJIEMEHT
KOMIIETEHIINH
OIIK-9 BJIa/ICHHEM METOJaMU aHaJIN3a, 3HaHUEM 3aKOHOMEPHOCTEN NOBEJICHUS U

YIpaBJICHUA CBOMCTBaAMH TOPHBIX ITOPOJ U COCTOSIHUCM MAaCCHBA B IIPOLECCAX ,I[O6BI‘II/I nu
nepepa60TKH TBCPABIX ITOJIC3HBIX UCKOITACMBIX, a4 TAKXKEC IIPU CTPOUTCIILCTBE U SKCILIyaTallun
IIOA3CMHBIX COOpy>KeHPII>'I

3HaTh METO/bl aHaJIN3a, 3aKOHOMEPHOCTHU MIOBEJICHUS U YIPABJICHUS CBOUCTBAMU
TOPHBIX NOPOJ U COCTOSIHUEM MaccHBa B IIpolieccax J00bIYH U epepaboTKH
TBEP/IbIX MOJIE3HBIX HCKONAeMBbIX.

YMeTh BBI6I/IpaTB MCTObI aHaJIn3a, 3aKOHOMCPHOCTH MMOBECACHUA U YIIPABJIICHU A
CBOMCTBaMH TOPHBIX TOPOJ U COCTOAHUEM MAaCCHBa B IIpoLeccax I[O6I>I‘-II/I u
nepepa60TKH TBCPABIX IMOJIC3HBIX HCKOITACMBIX.

Bnaners CIIOCOOHOCTBIO BBIOMpATh METO/IbI aHAJN3a, 3aKOHOMEPHOCTH MOBEICHUS U
YIIPaBJIEHUS CBOWCTBAMU TOPHBIX ITOPOJ U COCTOSIHUEM MACCHBA B
nporueccax JoObIUM U epepabOTKH TBEPBIX MOJE3HBIX HCKOMIAEMBIX.

ITK-4 rOTOBHOCTBIO OCYILECTBIIATh TEXHUYECKOE PYKOBOICTBO TOPHBIMH U B3PBIBHBIMU
paboTamMu Npu HKCIUTyaTaIllMOHHOM pa3BeJiKe, J0ObIYe TBEPAbIX MOJIE3HBIX UCKONAEMBbIX,
CTPOUTENBCTBE U IKCILUTYaTalluH MO/I3€MHBIX 00BbEKTOB, HEOCPEICTBEHHO YIPABIAThH
IpoLeccaMy Ha IPOU3BOJCTBEHHBIX OOBbEKTaX, B TOM YHCJIE B YCIOBUAX YPE3BbIYAMHBIX
cUTyanun

3HaTh OCHOBHBIE MTOHATHUS METO/IOB, CIIOCOOOB U CPEACTB MOTYYCHHUS ChIPbS U
KOHIICHTPATOB TIPH MEePEePadOTKHU MOJIE3HBIX MCKOMAEMbIX

YMetb BBIOMpATH TEXHOJIOTHIO MTPOU3BOJICTBA PadOT MO 0OOTAIEHUIO MTOJIE3HBIX
HCKOMAEMBIX, IPUMEHSTH CIIOCOOBI U CPENICTBA /IS TOTyUeHUS
KOHJIUIIMOHHBIX KOHIICHTPATOB




Brnaners CIIOCOOHOCTBIO BEIOMPATh U PACCYUTHIBATH OCHOBHBIE TEXHOJIOTHUECKHE
napamMeTpsl 3PPEKTUBHOTO M SKOJIOTHYECKH OE30MaCHOTO MPOU3BOACTBA
paboT 1o nepepaboTKe U 0O00TAIEHHIO MUHEPATBHOTO CHIPhS HA OCHOBE
3HaHUH MPUHIUIOB (HIOTAIMOHHOTO MPOESKTUPOBAHMS TEXHOJIOTHIECKUX
cxeM 000raTUTEeIHLHOTO MPOU3BOACTBA U BHIOOPA OCHOBHOTO U
BCIIOMOT'aTEJIbHOIO 000TraTUTEILHOIO 000PYJOBAaHHS

[TK-5 roTOBHOCTBIO IEMOHCTPUPOBATH HABBIKH Pa3pabOTKH IIIAHOB MEPONPHUATHIA TI0 CHUKESHUIO
TEXHOTCHHOM Harpy3K IIPOU3BOJACTBA HA OKPYKAIOILYIO CPENY IIPU SKCIUTyaTalluOHHOMN
pasBejike, 100bIue U IepepadoTKe TBEPABIX MOJIE3HBIX HCKONAEMBbIX, a TAKXKe IIPU CTPOUTENILCTBE
U SKCILTyaTalluy MOA3EMHBIX 00BEKTOB

3HaTh HAy4YHBIE€ METOJbI U MEPOIIPUSATHS O CHIDKEHUIO TEXHOTCHHON HArpy3Ku
Ha OKPY’KAIOIIYIO CPEy MPHU IKCILTyaTallMOHHON pa3BeliKe, 100bIYe 1
nepepaboTKe TBEPABIX MOJIE3HBIX UCKOMAEMBbIX

YmeThb MIPUMEHSTh Hay4HbI€ METO/bI U MEPOTIPUSTHUS M0 CHIXKEHUIO TEXHOTCHHON
Harpy3ky Ha OKpY>KaloIllylo Cpey IPH SKCILTyaTalluOHHOW pa3BelKe,
N0OBIYe U TTepepadOTKe TBEPABIX MOJIE3HBIX HCKOMAEMBbIX

BJIaIleTI) HaBbIKaMU IMPUMCHCHUA HAYUYHBIX MCTOAOB U MepOHpI/IﬂTHﬁ 110 CHUXKCHHUIO
TEXHOTCHHOM HArpy3KH Ha OKPYKArOILIYI0 CPEAy MPU IKCILTyaTallnOHHO
pasBezke, 10ObIYe U epepaboTKe TBEP/IBIX IMOJIE3HBIX HCKOMAEMBIX

[TK-12 roTOBHOCTBIO ONIEPATUBHO YCTPAHATh HAPYIIEHUS IPOU3BOICTBEHHBIX IIPOLIECCOB, BECTH
HNEPBUYHBIHN yueT BBIIOIHIEMBIX pabOT, aHAIM3UPOBATh ONIEPATUBHbBIE U TEKYIIME OKa3aTeIH
IIPOM3BOJICTBA, 00OCHOBBIBATH MPEIJIOKECHHUS IO COBEPIICHCTBOBAHUIO OPTraHU3aINN
IIPOU3BOJCTBA

3HaThb OCHOBHBIC TCHACHIIMU PAa3BUTHA IIPOU3BOJCTBCHHLIX ITPOLECCOB,
IIOKa3aTcJiu IMMPOMU3BOACTBA

Ymeth MIPUMEHSTh U3yUCHHbIE TEHICHIIMU Pa3BUTHSI IPOU3BOICTBEHHBIX
IIPOILIECCOB, OKA3aTEIHN IPOU3BOCTBA B IPOPECCHOHATIBHOMN 1A TEIbHOCTH

Brnanets TEHJECHUUSAMH Pa3BUTHUS IPOU3BOACTBEHHBIX MTPOLIECCOB, TOKA3ATENN
MIPOU3BOJICTBA B PO ECCHOHATIBHON JAESITENbHOCTH

ITK-19 rotoBHOCTBIO K pa3pabOTKe NPOSKTHBIX HMHHOBAI[MOHHBIX PELICHUN 1O
AKCIUTyaTallMOHHOM pa3Belike, J00bIue, nepepadoTKe TBEPbIX MOJIE3HBIX HCKOMAEMBbIX,
CTPOUTENBCTBY U SKCILTyaTallMM MOJ3EMHBIX OOBEKTOB

3HaTb OCHOBHBIC TCHACHIIUN PA3BUTHUSA HHHOBAIITMOHHBIX peIJ_IeHI/Iﬁ 10 nepepa60TKe
TBCPABIX ITOJIC3HBIX HCKOIMACMbIX

Ymers IIPUMEHATH U3YYEHHBIE TEHACHIIMU PA3BUTUSI NHHOBALMOHHBIX PELIEHUH 10
nepepaboTKe TBEP/IbIX MOJIE3HBIX HCKOTAeMBIX

BJ'IaI[eTL TCHACHUOUAMU Pa3BUTUA MHHOBAIMOHHBIX peI_HCHI/Iﬁ 1o HepepaGOTKe
TBCPABIX ITOJIC3HBIX HCKOIMAE€MBIX




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBisieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM

YUCJIC:

— KoHTakTHas padora — 10,9 akaz. yacos:
— ayIuTOpHas — 8 aKkaJl. 4acos;
— BHeayuTopHas — 2,9 akaJi. 4yacoB

— caMocTosTeNnbHas pabora — 88,4 aka. 4yacos;

— MOJTOTOBKA K dK3aMeHy — 8,7 aka. yaca

dopma aTTecTaluu - SK3aMEH

AynutopHast § s
KOHTaKTHas paborta & 3 dopma TEKyIIEero
=
B aKaJl. yacax 2] Bu KOHTPOJISt
Paznen/ tema g | (Baxan uacax) E B A y p Kon
> 3 ©|caMOCTOATENBFHOH | yCIeBaeMOCTH U
JUCLUTUTAHBI N [~ . | KoMneTeH K
2 £ paboTsl MPOMEXKYTOYHON
nmal. | mpakT. | 3
Tlex. Z'g aTTecTaluuu
3aH. | 3aH. |Q &
1. Beenenue
Uzyuenue
11 Conepxanue OCHZ:HOﬁ u
IACHMIUINHEI, €€  3aJayi. . I1K-4, T1IK-5,
JOTIOJTHUTENHHOM
3HaueHne Hu poJib KonTponbHas I1K-12,
0,1 2 JIUTEPATYPBI 110
oborareHus pu pabora I1K-19,
THCIHIUINHE,
UCIIOJIb30BAHUU  PA3JIMYHBIX OIIK-9
KOHCIIEKTa
TIOJIE3HBIX HCKOTIAEMBIX N
JIEKLHH.
Nsyuenune
OCHOBHOM 1
. ITK-4, TIK-5,
1.2 Knaccudukarms JIOTIOJHUTEIbHON
MPOIIECCOB sl oOoraieHus 0,1 2 JIUTEPATYPHI 110 Konrponbnaz TK-12,
HEHESHHX HCKOMaeMBIX ’ JHCIHIUTTHE paora TIK-19,
’ OIIK-9
KOHCIIEKTa
JeKIui.
Nzyuenue
1.3 Omnepannmy, LIMKJIBI, OCHgBHOﬁ u
CTaJUH. Orenka . [1K-4, TIK-5,
JIOTIOJTHUTEJILHON
3} PEKTUBHOCTH  MPOIIECCOB KonrtponbHas MK-12,
3101 2 JIUTEPATYPHI 110
oboraieHus u CLITTHIe pabora I1K-19,
KOMILJICKCHOCTH ’ OI1K-9
KOHCIIEKTa
WCIIOJIb30BAHUS CHIPHS N
JIEKIIHH.
NsyueHnune
1.4 TIpoayKThl M TOKa3aTeiIu OCHOBHOI 1
oboramenns. MatepuanbHbII . I1K-4, I1K-5,
JOTIOJTHATEIHHOM
Oananc o TBEPIIOMY, KontponbHas MK-12,
0,1 2 JIUTEPATYpPHI 110
METaJlly, BOJIE B paboTta I1K-19,
THCIHIUIAHE,
TEXHOJIOTMYECKUX cxemax OI1K-9
oboramieHus pyn Koncniexra
Py JICKITUH.
NsyueHue
15 [onsTue o OCHZ:HOﬁ u
KOJIMYECTBEHHBIX . [1K-4, TIK-5,
JOTIOJTHATENHHOM
XapaKTepUCTHKAX Konrponbnas MK-12,
0,1 2,4 | nuTepatrypsl 1O
BEIL[ECTBEHHOT'O COCTaBa pabora IK-19,
THCIHIUIAHE,
MUHEPAIBHOTO  CBIPbSI U OIIK-9
KOHCIIEKTa
HPOIYKTOB 00OTalICHUS N
JICKIIHH.
HWroro no pazneny 0,5 10,4




2. I'paHynoMeTpHYECKUH COCTaB

Wzyuenne
21 I'panynomerpuueckuit OCHOBHOM M [1K-4, TIK-5,
JIOTIOJTHUTEITbHOM
COCTaB pyAd W MPOIYKTOB Konrtponbhas IK-12,
0,5 5 JIUTEPATYPHI 110
oOoraimieHusi, MeETOAbl €ro pabora I1K-19,
JCIAIUIAHE,
orpeeNieHus OIIK-9
KOHCIIEKTa
JEKIUH.
Wzyuenne
OCHOBHOM 1
2.2 Curosblii anamus. Illkana JIOTIOJTHUTEILHOM [IK-4, IIK-5,
KJaccupuKaum Monyib| 3 5 JIUTEPATYPHI 110 KonrponbHas IK-12,
i pabota I1K-19,
IIKabl KIacCH(UKAUH JIHCIUIUINHE, OIK-9
KOHCIIEKTa
JIEKIMH.
Nzyuenne
HOBHOH U
2.3 OOpaboTka pe3yabTaToB OCHOBHO . [1K-4, TIK-5,
JOTIOJTHUTENHHOM
TPaHyJIOMETPHUYECKOTO KonrtponbHas IK-12,
5 JIUTEpaTypsl IO
aHalM3a U IOCTPOEHHE pabota IK-19,
THCIHIUINHE,
XapaKTePUCTHK KPYITHOCTH OIIK-9
KOHCIIEKTa
JIEKIHH.
Wroro no pazneny 0,5 15
3. IloaroToBHUTENBHBIE MTPOLECCH
Wzyuenue
OCHOBHOM 1 3amura MK-4. TIK-5
3.1 I'poxouenne. Haznauenue FOTIOTHATEILHOI | - 1aGopaTopHoii [K-12,
01] 02 2 JIUTEPATYpPBI 110 paboThI
npoiiecca I1K-19,
THCIHIUINHE, KonrponbHas OIIK-9
KOHCIIEKTa pabora
JIEKIHH.
Nzyuenne
OCHOBHOM 1 3amura MK-4. TIK-5
3.2 DpdexTHBHOCTD JIOTIOJTHUTENILHOU |  JabopaTtopHOn HK,-12 '
TPOXOUCHUs], KiaccupUKanus 01] 02 2 JIUTEPATYpPBI 110 paboThI HK-19’
Y KOHCTPYKIIUH IPOXOTOB IHCIHIUINHE, KonrponbHas OHK-é
KOHCIIEKTa pabota
JEKIUH.
Nzyuenue
OCHOBHOH M 3ammra 5 TK-4, TIK-5,
3.3 JIpoGnenue. Ha3nauenue JOIIOJIHUTENBHOM |  1abopaTopHOii K-12
IpoOIeHus, cremens| 3 | 0,1 | 0,2 2 JIUTEPATYPHI 110 paboTh HK-19’
IpoOIeHUs JTUCLIUIUINHE, KontposbHast OHK-é
KOHCIIEKTa paboTa
JeKIUi.
Nzyuenue
3.4 Knaccupuxanust u OCHOBHOHM I 3aura . ITK-4, T1K-5,
JOTIOJTHUTENBHOM |  1abopaTopHOi
KOHCTPYKIMH JPOOMIIOK JUIs MK-12,
01] 02 2 JIUTEPATYpPBI 110 paboTHI
KpYIIHOTO, CpENHET0 " IK-19,
THCIHIUIAHE, KonTponbHast
MEJIKOTO IpOOJICHUS OI1K-9
KOHCIIEKTa pabota
JIEKITHH.
Nsyuenue
. OCHOBHOI1 1 3amuTa
3.5 KpymHocTh, 10 KOTOpOi . = . [K-4, TIK-5,
JOTIOJTHUTENBHOM |  J1ab0opaTopHOi
HEO0OXOIMMO APOOUTH CBIPHE I1K-12,
01] 02 2 JIUTEPATYpPBI 110 paboTHI
nepen oborameHneM. CxeMsl [K-19,
JHCIHIUIAHE, KonTponbHast
IpoOIIeHus OIIK-9
KOHCIIEKTa pabota
JIEKITHH.




Wzyuenne

. 3amura
OCHOBHOM 1 n . I1K-4, T1K-5,
3.6 Uzmenpuenue. . | naGoparopHoit
JOIIOJIHUTEIbHOM I1K-12,
3aKOHOMEPHOCTH  TIpollecca 011 0,2 2 paboThI
JIUTEPATYPHI 110 IK-19,
M3METbYCHUS KonrponbHas
JIUCHHAIIIINHE, OIIK-9
N pabora
KOHCIIEKTa JIeKLIUH
Nzyuenne
N 3amura
OCHOBHOI 1 » . [1K-4, T1IK-5,
3.7 Kraccnduxarus ., | maboparopHoi
JIOMIOJIHUTEILHOM I1K-12,
Pa3MoJIBHOTO 000PYAOBaHMS. 01] 0,2 2 paboThl
JIUTEPATYPHI 10 ITK-19,
CxeMbl N3MENbYCHUS KonTponbuas
JIUCIIATIIINHE, OIIK-9
N pabora
KOHCIICKTA JICKIIUH
3.8 I'uppaBnuyeckas W3zydenue
KIaccuUKanus U ee poiib B OCHOBHOI 1 3amura K-4. TIK-5
TEXHOJIOTHYECKHX cxemax JIOTIOJIHUTENILHOU |  JabopaTtopHOn ; '
MK-12,
(abpux. 3aKOHOMEPHOCTH 01] 02 2 JUTEPaTypHI MO paboTHI TK-19
CBOOOJTHOTO W CTECHEHHOTO JUCLIUTUINHE, Konrponbnas OHK-é
nageHust 9actul. OCHOBHBIE KOHCIIEKTa paboTta
MPUHIMITBL KIIAacCU(UKAIN JEKIUi.
Wzyuenue
OCHOBHOM 1 3amura
3.9 Konctpykiuu . = . I1K-4, TIK-5,
JIOTIONTHUTENILHOU | JabopaTtopHOU
MEXaHUYECKHUX TIK-12,
01| 0,2 2 JIUTEPATYPHI 110 paboThI
KJIacCU(PHUKATOPOB,  00JIACTb I1K-19,
THCIHTUINHE, KonrponbHas
UX IPUMECHEHUS OIIK-9
KOHCIIEKTa pabora
TEKIUH.
Nzyuenne
OCHOBHOM 1 3amura
y ra | IK-4, TIK-5,
3.10 Kouctpykimu u JIOTIOJTHUTENILHOU |  JabopaTtopHOn K-12
MIPUHIIAI JeUCTBUA 01] 02 2 JIUTEPATYpPBI 110 paboThI K 19’
THUIPOLIUKIIOHOB JHCITUIIINHE, KonTponsras OITK 9
KOHCIIEKTa pabora
JICKLIM.
HWroro no pazgeny 1 2 20
4. OCHOBHBIE TIPOIIECCHI
Nzyuenue
4.1 I'paBuTarionHoe OCHgBHoix’ln Sammra
oOoralenue IIOJIE3HBIX . it . I1K-4, I1K-5,
JOTIOJTHUTENBHOM |  1abopaTopHOit
nuckonaeMmbIx. TeopeTrndeckue I1K-12,
0,5 JUTEPaTyphl MO paboThI
ocHOBEI. CKOpOCTh TaJeHus, I1K-19,
THCIHIUINHE, KonrponbHas
K03 GUIUEHT OIIK-9
KOHCIIEKTa pabota
paBHOIAIAEMOCTH N
JIeKLHH.
4.2 Iporecchr
IpaBUTAIIOHHOTO Uzyuenue
oborarieHus: MPOMBIBKA, OCHOBHOI 1 3ammra TTK-4. TIK-5
OTCaJIKa, KOHIIGHTpAIMs Ha JIOTIONTHUTENILHOU | JabopaTtopHOn HK,-12 '
cTonax, oOoraimieHHe  Ha 0,5 1 JUTEPaTypPHI TIO paboTsr K 19’
HLTI03aX u xenobax, JTUCLIUTUINHE, KontponbHas OHK-é
BHUHTOBBIX cemapaTopax, KOHCIIEKTa pabota
oboramieHue B TSKEIBIX JICKIIHH.
CYCIIEH3HSIX
Nsyuenue
4.3 CymHOCTh MPOLECCOB, e
OCHOBHOM U 3amuTa
KOHCTPYKTHBHBIE u N N ITK-4, T1K-5,
JOTIOJTHUTENBHOM |  J1ab0opaTopHOi
TEXHOJOTHYECKHUE I1K-12,
0,5 2 JUTEpaTyphl MO paboTHI
napa-MeTppl  anmaparoB  H IK-19,
JHCIHIUIAHE, KonTponbHast
MaIlvH, MIpaKTHKa X OIIK-9
KOHCIIEKTa pabota
PUMEHEHUsI N
JIEKIHH.




Wzyuenne

4.4 MarautHOe oboramieHue. OCHOBHOH U 3amuTa TTK-4. TIK-5
Teoperuueckue OCHOBBI. JIOTIOJIHUTENILHOU | JabopaTtopHOH HK’ 12 '
MarHuTHbIe CBOICTBa 0,5 JIUTEPATYPHI 110 paboThI K 19’
MHHEpaJIOB, MarHUTHBIE TIOJIS JIHCIHIUINHE, KonrponbHas OIK 9'
CernapaTropoB KOHCIIEKTa pabora
JIEKIUH.
Nzyuenne
45  OOopynoBanue  1is N
OCHOBHOM 1 3amura
MarHuTHOTO oborareHus: . . [TK-4, TIK-5,
JOTIOJIHUTENBHOM |  1abopaTopHOi
cemaparop IS CHJIBHO H IK-12,
0,5 JIUTEPATYypPHI 110 paboTh
c1a00MarHUTHBIX PyJ; CyXue ITK-19,
JIHCIUIUINHE, KonrponbHas
u MOKpBIE MarHuTHBIE OIIK-9
KOHCIIEKTa pabora
Ccernaparopsl N
JeKLHIH.
Wzyuenne
4.6 DNeKTpHYecKoe OCHOBHOI1 1 3amura ITK-4. TIK-5
oboraiieHue. duznueckue JIOTIOJTHUTEILHOM nabopatropHoi HK, 12 '
OCHOBBI npoiiecca, 0,5 JIUTEPATYPHI 110 paboThI K 19'
MOJ-TOTOBKA MaTepHajga K JUCLIUTUINHE, Konrponbnas OIK 9
JNEKTPHUYECKON cerapanuu KOHCIIEKTa paboTta
JEKIUi.
Wzyuenue
OCHOBHOM 1 3amura
4.7 Knaccudukarms . . I1K-4, T1IK-5,
JIOTIONTHUTENILHOU | JabopaTtopHOU
JNEKTPUYECKUX CENapaTropos, [K-12,
JIUTEPATYPHI 110 paboThI
17 KOHCTPYKTHBHBIC u I1K-19,
THCIHTUINHE, KonrponbHas
TEXHOJIOTHYECKHE TapaMeTPhl OIIK-9
KOHCIIEKTa pabora
TEKIUH.
Nzyuenne
OCHOBHOM 1 3amura
. . ITK-4, TIK-5,
4.8 CreuuanbHble METOIBI JIOTIOJTHUTENILHOU |  JabopaTtopHOn K-12
MOJrOTOBKM M o0oraiieHus JIUTEPATYPHI 110 paboThl K 19’
pyx JTUCITUTUTHAHE, KonTponsras OITK 9
KOHCIIEKTa pabora
JICKLIM.
4.9 Pynopaz6opxka: W3zyuenne
oboramieHue 1O  TPEHHIO, OCHOBHOI 1 3ammra TTK-4. TIK-5
dhopwme, LBETY, JIOTIONTHUTENILHOU | JabopaTtopHOn HK, 12 '
¢ororpaBuTanus; o0xur JUTEPATypPHI 1O paboThI K 19’
pPyA; n30upareIbHOe JTUCLIUIUINHE, KonrtponbHas OITK 9
npobiieHue, U3MeTbYCHUE, KOHCIIEKTa paboTa
XMMHU4YECKoe oboraiieHune JIEKIIHH.
Nzyuenue
OCHOBHOM U
. ITK-4, T1K-5,
4.10 dnoTanroHHOE JIOTIOTHUTENBHOMN
KonTponbhas I1K-12,
oboramenue. Teopernueckne JUTEPATypPHI MO
pabora I1K-19,
ocHOBBI. Kunetunka dotanuun IHCIHIUINHE, OTIK-9
KOHCIIEKTa
JICKLIMA.
Nsyuenune
OCHOBHOM 1
411 doranioHHEIE . I1K-4, T1IK-5,
JOTIOJTHATENHHOM
peareHTsl, ux Konrponbnas MK-12,
JIUTEPATYPHI 110
K1accuuKanusi, Ha3HauUCHUE pabora IK-19,
. JHCIHIUIAHE,
Y MEXaHU3M JIEUCTBUS OITK-9
KOHCIICKTa
JIEKITHH.
Nzyuenue
OCHOBHOM U
. ITK-4, TIK-5,
4.12 dnoTanoHHbIE JIOTIOTHUTENBHOMN
MAIIHHBI, HX KJIacCU(pUKAIHs JATEPATypPHI MO Konrpobras MR-12,
KOHCT Izum[ ’ JII/ICiI/IH}J,'[pI/IHe paGora [IK-19,
Py ’ OIIK-9
KOHCIIEKTa
JIeKIUH.




4.13 TlpakTHKa NPHUMEHEHHS

Wzyuenne
OCHOBHOI1 U

MallliH  pa3JIM4HbIX THIIOB . I1K-4, T1K-5,
JIOTIOJIHUTEIBHOMI
(MexaHu4ecKue, KoHnTponsHas I1K-12,
2 JIUTEPATYPHI 110
ITHEBMOMEXaHHYECKHE, HCIHTTHTe pabota I1K-19,
KOJIOHHbIE U Jp.). CxeMbl u A ’ OIIK-9
KOHCIIEKTA
PEXKUMBI PIIOTAIH N
JICKITHI.
Hroro no paszueny 1 23
5. O0e3BOXKUBaHUE U OIPOOOBAHUE
Wzyuenne
OCHOBHOM H
5.1 O0€e3BOKMBaHHUE. S [1K-4, TIK-5,
Haznauenue ornepanuit 05 5 Hnme ATVDBL 11O KontponbHas IK-12,
00€e3BOKHUBAHUS u 1704 ! Hcp HH?HHe pabora I1K-19,
KJaccUpUKaIus et ’ OIIK-9
KOHCIIEKTA
3 JICKITUH.
Wzyuenne
OCHOBHOM H
5.2 Onpo6oBanue u . I1K-4, T1IK-5,
JIOTIOJIHUTEILHOM
KOHTpPOJIb Ha 5 HTEDATVDL 10 Konrponbnas IK-12,
oboratuTenbHbIX  (habpuKax. HHCEHH}EHHe pabora I1K-19,
Tuns! ¥ Ha-3HaYeHUe IPod ’ OIIK-9
KOHCIIEKTA
JIEKIIHH.
HWroro no pazneny 0,5 10
6. OO6mmue CBEICHMS 00
000raTUTENBHO-TEXHOJOTHUECKOM
CHCTEME
Nzyuenne
OCHOBHOM M
6.1 TexHOIOrHYECKUE CXEMBIL: . I1K-4, T1IK-5,
JTOTOJTHUATENHHOM
Ka4eCTBEHHBIC, KonTponbHas I1K-12,
0,5 3 JIUTEPATYPHI 110
BOJHO-IIIJJAMOBBIE U CXEMBI pabora I1K-19,
JCIIATIIINHE,
eI armapaToB OIIK-9
KOHCIIEKTa
JICKITUH.
Nsyuenune
6.2 VYmpaBieHHe KayecTBOM OCHOBHOM 1
MOJIE3HBIX HCKONAEMBIX IpU N ITK-4, T1K-5,
JIOTIOJIHUTEILHOM
uX  J00bIYe,  YCpEIHCHHE KonTponpras IK-12,
3 3 JIUTEPATYPHI 110
MHHEpPAJILHOTO  CBHIPb B pabora IK-19,
JUCLUILINHE,
TOPHOM exe u Ha OIIK-9
N KOHCIIEKTA
oboraturenbHON habdpuke .
JICKITHH.
Nzyuenue
6.3 TexHomorus oOorameHus OCHOBHOM H
YEePHBIX BeTHEfx u OIIOJIHUTEJIbHOM TK-4, TIK-5,
pZi:[[KI/IX P o METAaJIOB 4 HHI/ITC aTypsI 110 Kontposnbnas IK-12,
P ’ patyp pabora I1K-19,
TpeOoBaHus K  KadecTBY JUCLUILINHE, OIK-9
KOHIICHTPATOB U ChHIPhSI. KOHCIIEKTA
JICKIIHH.
Wroro no pazaeny 0,5 10
Wroro 3a cemectp 4 88,4 JK3aMeH
TIK-4,T1K-
Hroro no nuciuianHe 4 88,4 JK3aMeH 5,I1IK-12,T1K-
19,0I1K-9
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5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mnpomnecce npenomaBaHusi JUCHMIUTUHBL ««OOOTranieHne MOJIe3HbIX HCKOMaeMbIX»»
NPUMEHSIOTCS Pa3IMYHBIC BUIbI 00pa30BaTEIbHBIX TEXHOJIOTHH.

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

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

6 YueOHO-MeTOquYecKOe 00ecreueHHe caMOCTOSITeIbHOM padoThI 00y4Yalommxcst
[Ipencrasneno B npuioxenuu 1.

7 OueHoYHbIE CPeCTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTauuu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIHHbBI (MO1YJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. ABnoxun, B.M. OcHOBBI 000TaIICHHUS TOJIE3HBIX HCKOIAEMBbIX : Y4COHHK : B 2 TO-Max /
B.M. ABnoxun. — 4-e u3g., crep. — Mocksa : ['opHas kaura, [0. r.]. — Towm 2 . Tex-Hosoruu
oborameHus mojae3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryma: https://e.lanbook.com/book/111337

2. Jleromsa, E.}O., IllaBakymeBa, O.I1. OO6orameHue TMOJIC3HBIX HCKOIACMbBIX
[DnekTpon-HbIH pecypc] : yuebHoe mocodue /| MI'TY. - Maruutoropck : MI'TY, 2016. - 1
AIIEKTPOH. OIIT. JICK (CD-ROM) — Pexum JOCTyMA!
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OOorarmieHne IOJIC3HBIX HCKOMAEMBIX [DIIEKTPOHHBIN pecypc]: ydeOHoe mocodue
/NyxknnaK.W., SAxymxuaB.I1., MyknakosaA.H. - M.: HUL] UHOPA-M, 2016. - 224 c. .- Pexxum
noctyma: http://znanium.com/catalog.php?bookinfo=501567 - 3arin. ¢ »skpana. —ISBN
978-5-16-010748-6.

0) lonotHuTEIBHAS TUTEPaTypa:

1. Copoxun, M.M. ®rnoranuoHHbIE METONbI oOOOTaIeHHs. XUMHUYECKHE OCHOBBI
durotanuu : yueonoe mocodue / M.M. Copokun. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN
978-5-87623-237-3. — Pexum nocryna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarauTHbIe, 2JIEKTPUICCKUE U CHCIHATBLHBIC METOABI 000TaICHUS
TOJIC3HBIX MCKOMAaeMbIX | yueOHuK : B 2 Tomax / B.B. Kapmasun, B.W. Kapmazun. — 3-e u3n.,
crep. — Mocksa : ['opnas knura, [6. 1.]. — Tom 1 : MarHuTHbIE U SJEKTPUUECKUE METOJIBI
oOorameHus mone3Hbx nckonaemMerx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyna: https://e.lanbook.com/book/111394

3. E.E. Aunpee, O.H. TuxonoB [[pobneHue, n3MeabueHHE U IMOATOTOBKA CHIPbS K
ob6oramennto. — C-I16, 2007. 439 c.

4. M.B.. Bepxotypos I'paBUTalinOHHBIE METO/IbI OOOTAIIEHHs: Y UeOHUK IS BY30B. — M.:
N3n-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oOoraiieHnue U KOMIUIEKCHOE HCIIOJIb30BaHUE TBEPIBIX
noJie3HbIX uckomnaembixX. T.1 [Ipomeccs anmapatsl: YueOnuk. M.: MI'TVY, 2004. — 471 c.

6. AbpamoB A.A. [lepepaboTka, oboramieHne 1 KOMIUIEKCHOE HCIIOJIb30BaHUE TBEP-IbIX
none3ubix uckomnaeMbeix. T.11 Texnomorust oboramieHus MOJIE3HBIX HCKOMAEMBIX: YUeOHHUK. M.:
MITYVY, 2004.-471c.

7. A6pamoB A.A. TexHomorus nepepadoTku u odorameHus pya: Yueo. moco6. B 2
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KH. — M.: U3narensctBo MITY, 2005.

8. Kapma3un B.B. MaraurtHble, 2JICKTpUUECKHE M CHCIHAIBHBIC METOIBI OOOTAIICHUS
noJie3HbIX UcKkomaembix (21) / M.: MITY, 2005.

9. [lImmaes B.I1. OcHoBBI 0OOTAIIIEHUS MTOJIE3HBIX HCKOTIAEMBIX. Y. TOCOOME IS BY-30B.
—M.: Henpa, 1986.- 296 c.

10. CropaBounuk mo oboramenuto pya. B 3 1. /Ilon pen. bormanora O.C.-2-¢ wu3f,.,
nie-pepad. u non. — M.: Henpa, 1983.

11. bapckuii M.Jl. OnTuMu3anusi MpoIeccoB pa3AesiCHUs 3€PHUCTBIX MaTEpHUaJIOB. - M:
Henpa, 1978 1.

12. beapanr H.I'., CkopoGoraroBa JI.M. IlepepaboTka © Ka4yecTBO IIOJIE3HBIX
ucko-maembix. — M.: Henpa, 1986.- 296 c.

13. ABnoxun B.M. OcHOBEI oOoramniesus nojie3sbix uckomnaeMeix. T1: O0oraturenb-Hble
nporeccel: Yuebnuk. M.: MI'TY, 2006 — 417 c.

14. Tlepmomuueckue wmznanus: "OOoramenue pya', pedeparuBHbIN kypHan "T'opHOe
neno", "T'opHerit xypHat", "M3BeCTHS BRICIINX YI€OHBIX 3aBEACHUN".

B) MeToanyeckune yKazaHus:

Herons E.JO., [laBakyneBa O.Il. OcHOBbI oOOTramieHusi MOJIE3HBIX HCKOMAEMBbIX:
WMHCTpYKIMS TIO BBIIOJIHEHUIO JTA0OPATOPHBIX padoT aist cTyaeHToB creruansHoctu 21.05.04
Bcex (hopm oOyuenus.— M3n-Bo Marauroropck. roc. Texs. yu-ta uM. [.11. Hocosa, 2016. —40 c. —
Pexxum nocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. leroas E.1O., IllaBakynesa O.I1. ITepepaboTka MOJIE3HBIX HCKOMACMBIX [DIIEKTPOHHBIN
pecype] @ mpaktukym / MI'TY. - Marauroropck : MI'TY, 2017. - 1 35eKTpOH. ONT. IUCK
(CD-ROM)

r) [Iporpammuoe o6ecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieueHue

HaumenoBanue [10 Ne norosopa CpoKk JIeHCTBYS JIUIICH3UH
MS Windows 7

Professional(ms  [/[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |y, 135 o1 17.09.2007 Geccpouro
Professional

7Zip cB000THO pactpocTpansiemoe 110 OECCPOUHO

Hpmbeccnonanbﬂme 0a3bl JAaHHbIX I/Il—[q)OpMaIII/IOHHbIe CIIPaBOYHLIC CUCTEMBI

HasBanue kypca CchlIKa
HammonansHas nH(}OpMaAITMOHHO-aHATTUTHIECKAS URL:
cucreMa — Poccuiickuii MHEKC HAYYHOTO LIUTUPOBAHUS )

(PVIHL) https://elibrary.ru/project_risc.asp

[Touckosas cucrema Axkagemus Google (Google Scholar) [URL: https://scholar.google.ru/

HNudopmanmonnas cucreMa - EnnHOe OKHO JOCTyMa K
HHGOPMAIMOHHEIM pecypcaM
9 MaTepuaJIbHO-TeXHHYECKOe 00ecredeHue TUCIIUIITIHHBI (MOTYJIs1)

URL.: http://window.edu.ru/

MaTepI/IaJ'IBHO-TeXHI/I'-IeCKOe oOecrieueHue JUCIHHUIIIIMHBI BKJIIFOYACT:
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JlexuvoHHas ayaurtopus: MynbTUMEIUNHBIE CPEACTBA XpaHEHHUs, Iepefadyd H
npecTaBiIeHns HHQOpMaIu

JIaGoparopusi MEXaHUYECKHUX UCTIBITAHUMA:

1. JTaGoparopHas ycTaHOBKa IIICKOBOM JIPOOUIIKH;

2. JJabopaTopHas ycTaHOBKAa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JlabopaTopHasi yCTaHOBKA LIapOBOI MEJIbHUIBL;

4. JJabopaTopHast yCTaHOBKA MEJILHHIIBI C BPAILIAIOIIEHCS OChIO;

5. JlabopaTopHas yCTaHOBKa HHEPLIMOHHOT'O I'POXOTa;

6. CrangapTHbIil HAbOp CHUT;

7. JlaboparopHas ¢ioTallioOHHAs MaIlIHa;

8. JlaGopaTopHbie rpaBUTALMOHHBIE armaparsl (otrcamounas MallllHa,
KOHIIEHTPALMOHHBIN CTOJI, BUHTOBBIE CENIapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH cemaparop.

AymuTopun Ui caMOCTOATENbHON pabOThl: KOMIBIOTEPHBIE KJIACCHI; YATAIbHBIE 3aJIbl
oubmmoreku: Ilepconanphbie komnbloTepsbl ¢ aketoM MS Office, Beixomom B MHTEpHET 1
JOCTYIIOM B JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNIbHYIO Cpely YHUBEPCUTETA

[Tomemenne Ui  XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanus: Hlkadel 118 XpaHeHHs y4yeOHO-METOJUYECKOM TOKYMEHTAlUH, Y4eOHOro
000pyI0BaHUS U YI€OHO-HATIISTHBIX TIOCOOUIA.

[Ipunoxenns

6 YueGHO-MeToAnYecKoe o0ecneyeHe CAMOCTOATE/IbHOI PaGoThI 00yYarOIMXCA

Mo ancumnamHe «OboraleHne NosiesHbIX MCKOMAaeMbIX» NpeaycCMOTPeHa ayaAUTOPHAA U BHeayaAUTOpPHas
camocToaTenbHas paboTta obyyatowmxcs.

CamocroaTtenbHas pa60Ta CTYAEHTOB NOCTPOEHA TaKUM o6pa30N\, YTO B npouecce pa60-TbI CTYAEHTDbI
3aKpennAarT 3HaHWA, NO/Ty4eHHbIE B NpoLecce TEOPETUYHECKOTO O6y‘-|€HVIFI, TEM CaMbIiM d)OpMMpyPOT
I'IpOd)ECCMOHa/'IbeIe YMEHNA N HaBbIKU.

B npouecce U3yyYeHUs AUCLMUNANHBI OCYLLECTBANAETCA TEKYLLMIA U NepUoLMYECKUt KOH-TPOJIb 3a
pesy/nbTaTammn ocBoeHMA y4ebHOoro Kypca. TeKyLMIA KOHTPO/b OCYLLLECTBAAETCA HENOCPEACTBEHHO B
npouecce yCBOEHUA, 3aKpenaeHus, 060bLEeHNA U cMCTEMATU3ALMM 3HAHWUIA, YMEHWIA, BAageHWA
HaBblKaMW U MNO3BOJIAIET ONEPATUBHO AMArHOCTUPOBATb U KOPPEKTUPOBATL, COBEPLIEHCTBOBATL 3HAHMSA,
YMEHUA U BNaJeHUE HaBblKaMW CTYAEHTOB, 06ecneynmBaeT CTUMYIMPOBaHNE U MOTMBALMIO MX
AEeATeNbHOCTU Ha KaKA0M 3aHATUW. TeKyLWMI KOHTPOb OCYLEeCTBAAETCA B Gopme YCTHOrO onpoca
(cobecepoBaHus).

Mepnoamyecknin KOHTPO/b LLeSIb KOTOPOro 0606LLEHNE U CUCTEMATM3ALMA 3HAHWUIA, NPOBEpPKa
3$PEKTUBHOCTM YCBOEHUSA CTYAEHTaMM ONpPeaeIeHHOro, IOTMYECKM 3aBEPLLEHHOMO COAEPMKaHMA
yyebHoro matepuana ocylectsasercs B opme 3aLLmTbl 1aBOPATOPHbIX, KOHTPO/IbHBIX PAaboT.

OueHouHble cpeacTBa ANA NPOBeAEHUA TeKyLLEeN aTTecTauum

Tecmut Ona camonposepku:
Bapuanm Ne 1.

1. Yo Ha3biBaeTcA oboraweHmMem Nose3HbiX UCKoNaembix?
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1. 3TO NpoLecchl XMMMUYECKOTO pasaeneHna MMHepanos.
2. 3TO NPOLECChl MEXaHUYECKOro pasaeneHns mmHepanos 6e3 nsmeHeHMsa XMMUYECKOro CoCTaBa CbipbA.

3. 3TO OKMUCANTENbHO-BOCCTAaHOBUTE/IbHbIE npoueccbl 3a CHET YaCTUYHOro naim NONHOro nepexoaa
91EKTPOHOB OT OAHUX aTOMOB K APYTrMM.

4. 3T0 NpoLecchbl USMEHEHMUSA CTPYKTYPbI, MUHEPAIbHOTO, @ MHOTAA M XMMMUYECKOro COCTaBa ropHbIX
nopoz, B 3eMHOW Kope.

2. KOHUeHTpaTom Ha3biBaeTcA ...

1. NpoAyKT, B KOTOPOM MaccoBas A01A NOME3HOI0 KOMMNOHEHTa 3HAa4MTE/IbHO Bbllle, YeM B UCXOAHOWM
PYAE;

2. NPOAYKT, B KOTOPOM MaccoBas 015 NoJe3HOIO KOMMOHEHTa HUXe, YeM B UCXOAHON pyae;

3. NPOAYKT, B KOTOPOM MacCcoBas A0/ NOJIE3HOr0 KOMMNOHEHTA Bbllle, YEM B UCXOAHOM pyae, HO HUMKE,
YeM B KOHLIEHTpaTe;

4. NPOAYKT, B KOTOPbIN BblAenseTcs 60bllan YacTb MMHEPAIOB BMELLAOLWEN NOPOAbI U BPEAHbIX
npumecen.

3. Cxema uenu annapaTosB NMNOKa3biBaerT...

1. NnepeyeHb 1 NoOCAeA0BaTE/IbHOCTb TEXHONOMMUYECKMX NPOLLECCOB 1 OMepaLmii, KOTOPbIM NoABepraeTcs
nofe3Hoe NCKONaemoe;

2. KOINYeCTBEHHble NMoKasaTean oboraleHna A0 Kaxaon onepauumn U NnpoayKTa;
3. KONNYeCTBO BOAbI, fobaBaAseMoe B onpeaesieHHble onepauymn U NPOAyKTbl oboraweHms;

4. NyTn cnefoBaHMA NOME3HOIo MCKOMNAeMoro v NpoayKTos o6oralleHma ¢ yCA0BHbIM 306paskeHune
annaparos.

4. CtreneHb KOHUEHTPALUM NOKa3biBaeT:
1. BO CKONIbKO pa3 macca KOHUEHTPAaTa MEeHbLUE MACChbl CbipbA, N3 KOTOPOro OH NOJYYeH;

2. Bo CKO/IbKO pa3 maccoBas 4018 KOMMOHEHTA B KOHLEHTpaTe 60/iblie MaccoBoM A40/M 3TOro
KOMMOHEHTa B UCXOAHOW pyae;

3. Kakaa f01a LeHHOro KOMMOHEHTa nepeLua B XBOCTbl;

4. CTeneHb NpUBAUXKEHMA peanbHoro npouecca oboraleHuns K naeanbHomy.
5. YTo NoKa3sbiBaeT BbINyKNaA XapaKTEPUCTUKA KPYNHOCTHM NO Natocy?

1. B npobe npeobaagatoT KpynHble 3epHa.

2. B npobe npeobnagatot menkue 3epHa.

3. B npobe paBHOMEPHO pacnpeaenieHbl KpynHble U MefiKue 3epHa.

4. B npobe npeobnagatoT Wiambl.
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6. KakoBo Ha3sHaueHune onepauumn NpeaBapUTENbHOIO FPOXOYEHUA B CXeMaXx PyA0NOATrOTOBKU?
1. lnA KOHTpOAs KPYNHOCTU Apo6aeHOro NpoayKTa.

2. lna nony4yeHUA TOBAPHOro NPOAYKTa 3a4aHHOM KPYMHOCTM.

3. ina pa3geneHuns 4acTumL, UMEOLWMX PasInumna B TBEPAOCTU nan Gopme KYCKOB.

4.[1nA oTAENeHNA roToBOro No KPYNHOCTM NPOAyKTa OT MCXOA4HOIO MaTepurana, NocTynatoLLero Ha
ApobneHue.

7. AnA rpoxo4yeHUA KPYNHOKYCKOBOro matepuasna npemMmyLLLecTBeHHO UCNO/b3YIOTCA. ..
1. KONOCHMKOBbIE peLleTKU.

2. NUCTOBbIE peLléTa.

3. NPOBONI0YHbIE CETKMW.

4. pyrosble cuTa.

8. Mpun Kakom ycnosum 3pPeKTUBHOCTb FPOXOUYEHUA paBHA HyAKO?

1. Cop,epmaHme OTCeEBAEMOTIO K/1aCCa KPynHOCTU B MCXOAHOVI pyAae paBHO cogepXaHUKO OTCeEBAaEMOro
KNacCa B HagpeweTHOM NpoAyKTe.

2. CopeprKkaHue 0TCeBAeMOro Kaacca KpynHOCTU B HaAPeLWETHOM NMPOAYKTE PABHO HYJIHO.
3. CopeprKkaHue oTCceBaeMOro Kaacca KpynHoOCTU B UCXOAHOM pyae pasHo 100%.

4. CopepaHue oTceBaemMoro Knacca KpynHoCTU B HagpeweTHoM npoaykte pasHo 100%.
9. B yem cywHocTb npouecca apobneHuna?

1. PazpeneHune cbinyynx maTepmnanos Ha KAaccbl KPYMHOCTHU.

2. PasgeneHune nonesHbIX MICKONaembIX Mo AeUCTBUEM BHELIHUX CUA, NPE0A0/EBaIOLINX BHYTPEHHME
CWU/Ibl CLLENJIEHUA MEXKAY YaCTULAMM,

3. OTaeneHMe OCHOBHOM Macchl BMeLLaoLLen Nopoabl OT UCXOAHOM pyabl neped TOHKMM
n3mebYyeHnem.

4, ﬂ,O3VIpOBaHVIe M CmelwnBaHMe Pa3/IMYHbIX NO Ka4eCTBY NMNOJ1IE3HbLIX NCKOMaeMbIX 414 NoBbllLEeHUA
OAHOPOAHOCTN Ka4eCTBEHHOIO COCTaBa pyA.

10. Yto noKasbiBaeT cTteneHb apobneHuna?

1. Bo CKO/IbKO pas pa3mep OTBEPCTMI NpeabiayLuero cuta 6oblue pasmepa 0TBEPCTUIA NOCeaytoLLero
CWTa B CTaHAAPTHOM Habope cuT.

2. Bo CKO/IbKO pa3 KpyMnHOCTb ApobieHOoro NpoayKTa 6o/blie pasmepa pasrpy3ouHoOM Weam 4pobuku.

3. BO CKO/IbKO pa3 KPYMHOCTb KYCKOB Ap061eHOro NpoAyKTa MeHbLLE KPYNHOCTM KyCKOB, NOCTYNatoLWwmxX
Ha apobneHue.
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4. Bo CKO/IbKO pas KPYyMHOCTb KYCKOB Ap061eHOro NpoAyKTa 60/blie KPYMHOCTM KYCKOB, NMOCTYMNatoLLmX
Ha apobneHue.

11. B menbHULLAX CAMOU3MeENbYEHUA U3ME/IbYaloLLLEN Cpeaoi ABNAIOTCA:
1. cTanbHble CTEPXKHW.

2. CTaNbHbIE UM YYTYHHbIE LWAPbI.

3. pyaHasa «rana».

4. KpynHble KYCKW pyabl.

12. Kakoii M3 nepeyncieHHbIX NPOL,EeCCOB He OTHOCUTCA K rpaBUTALLMOHHOMY meToay oboraweHua?
1. oTcaaka

2. KOHLUEeHTpaumMa Ha CToNax.

3.060raLeHne B TAMKEbIX CYyCNEH3UAX.

4. oboralleHue no TpeHuto.

13. O6nacTb NpMMeHeHUA KOHLEHTPALMOHHbIX CTOJI0B.

1. nA oboralweHMs 3010TOCOAEPKALLUMX NECKOB M TOHKO M3Me/IbYEHHbIX PYA, PeAKMX METANN0B
KPYMHOCTbIO MeHee 3 MM.

2. ns oboraweHuns yrnen KpynHoctbio 250-0,5 mm.

3. ina oboraleHns pya YepHbiX MeTannoB KpynHocTbio 50-0,2 mm.
4. Ons oboraleHna cynbGuAHbIX pyA, LBETHbIX METaN/0B.

14. CywHocTb npouecca neHHoW ¢paoTauuu.

1. TngpodusibHbIe YaCTMLbI 3aKPENIATCA HA BO3AYLLUHbIX My3blPbKaX M BCMJIbIBAlOT HA MOBEPXHOCTD,
rmapodpobHbie YacTUL bl OCTaOTCA B 06beMe Nybnbl.

2. rMApO¢O6HbIe 4acCTuLUbl 3aKpPenAATCA Ha BO3AYLWHbIX NY3blpbKaxX N BCN/1bIBAOT Ha MOBEPXHOCTb,
FMApOd)VI/'IbeIe 4acCTuubl OCTAlOTCA B obbeme nynbnbl.

3. TmapodobHble 1 rnapoduabHbIE YacTUL bl 3aKPENAAIOTCA Ha BO3AYLIHbIX My3blPbKax U BCMbIBAIOT Ha
NOBEPXHOCTb.

4. TngpodobHble 1 rnApodUabHbIE YAaCTMLbI OCTAOTCA B 06bemMe NyAbhbl.

15. OCHOBHbIM $PU3NUYECKMM CBOICTBOM MUHEPANOB, onpeaenaowmum BO3MOXKHOCTb MarHUTHOIoO
oboraweHus, anaerca:

1. YpenbHaa marHuUTHaA BOCMPUMNMYMNBOCTDb.
2. ﬂ,MaJ'IeKTpVI‘-IECKaFI NPOHUNLLAEMOCTb.

3. JloMuHecLeHums (xonogHoe cBeyeHune).
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4. TpnboaneKTpuyeckmin apdeKT.

Bapuaum Ne 2.
1. Llenbto oboratuTenbHbIX NPOLLECCOB ABAAETCA:
1. BblgeneHne MeTannoB U3 XMMUYECKMX COEANHEHWUI U OTAENEHNE HEMETANIUYECKMX KOMMOHEHTOB.
2. OyncTKa METANNIOB OT HexenaTeNbHbIX NPUMecei.

3. OTaeneHue nonesHbIX MMHEPANoB OT BMELLAtoLLEl Nopoabl U BpeAHbIX NpUMeceit U noiyyeHue
KOHLEHTPaTOB, N0 CBOEMY KauyecTBY yA0B/eTBOPAIOLLMX TPeboBaHMAM NocaeayoLnX nepeaesos.

4. 13BneyeHne oTAe/IbHbIX COCTaBAAOLWMX TBEPAOIro maTepmana c NOMOLLbIO pacTBOPUTENA.
2. LleHHbIM KOMNOHEHTOM Ha3blBaeTcA:
1. CKonneHume Nosie3HbIX NCKOMAaeMbIX B 3eMHOM Kope.

2. dNemMeHT nau I'IpVIpO,D,HbIVI MWHeEpPan, C uenbro noay4yeHnAa KoToporo AO6bIBaETCﬂ nonesHoe
MCKOMaemMoe.

3. MpupoaHoe XMMUYecKoe coeguHeHne, 0bpasylolLeecs Npu pasanyHbIX GU3UKO-XMMUYECKUX
npoueccax, NPOTEKaOWMX B rNYBUHAX M Ha NOBEPXHOCTU 3EMJIN.

4. dnemeHTbl UM NPUPOLHbIE MUHEPASbI, KOTOPbIE YXYALWAOT KaYeCTBO KOHLLEHTPATOB.
3. 9¢pPeKTMBHOCTL 0bOraweHnsa xapakrepusyer...

1. NONHOTY OTAENEHUA MEIKOTO MaTepmana OT KPYMNHOro.

2. n3BJieYEHUE rPAHNYHOTO KNacca KPYNHOCTU B C/IMB AN B NMECKU.

3. 8O0 LLEHHOTO KOMMOHEHTa, NepeLleawero B KOHUEHTPAT U3 UCXOAHOM pyAabl.

4. cteneHb NpUBAMNKEHNA peasbHOro npouecca oboralleHus K naeasbHomy.

4. BogHo-wlwnamoBas cxema NnoKasblBaer:

1. MNyTn cnepoBaHMA NONE3HOMO UCKONAEMOro U NPOAYKTOB O6OI’3LLI,€HMF| C YC/I0BHbIM M306pa)-KeHVIeM
annapaTos.

2. I'Iepequb M nocnenoBateZibHOCTb TEXHONOTMYECKUX NpoueccoB U onepalnn, KOTOpbiMm NoaBepPraeTcA
nosesHoe Nckonaemoe.

3. KoimyectBeHHble NOKasaTenn oboraleHmsa 40 Kaxkaol onepauun 1 NnpoayKToB.

4. Konnyectso Boapl, AobaBnsemoe B 0TAeNbHbIe onepaumm U NPoAYKThI.

5. Kakaa u3 nepeuncieHHbIX onepauuii He OTHOCUTCA K NOATOTOBUTE/NIbHbIM Npoueccam oboraweHma?
1. ApobneHue.

2. [poxo4yeHue.
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3. YcpepgHeHue.

4. O4UNCTKa CTOYHbIX BOA,

6. YTO NoKasbiBaeT TOUKA NepeceyeHnsa CyMMaPHOIi XapaKTEPUCTUKU «MO NAOCY» € OCbio abcuymcc?
1. Paamep MaKCMManbHOro Kycka B npobe.

2. Pazamep MMHMMaNbHOTO Kycka B npobe.

3. CpegHemeAnaHHbIM pasmep.

4. CpegHuii AnameTp Kycka.

7. [OCTOMHCTBOM LUTaMMNOBaHHbIX (JIMCTOBbIX) peLleT ABAAETCA:

1. Mpoao/IKUTENbHbBIN CPOK CNYXKObI M NOCTOSIHHbLIN Pasmep OTBEPCTUIA.
2. bonblwas naowaab «XMUBOFro CeYEHUAN.

3. Manas nnouwagb «}KMBOro CEYEHUAN.

4. BbICTPbIN U3HOC, Pa3pbiB U CMELLLEHNE NMPOBOJ/IOYEK.

8. dopmyna ana pacyera 3¢ PeKTUBHOCTU FPOXOUYEHUA:

1. E=g,— vy
2 go teB-2)
gwfm

_ (B-a)a-0)
> E_a(loo—a)(ﬁ—é’)'

Qnodp

QHa()p. *a

4. E = 10*

9. YUem onpepensaerca rnaBHbiMm 06pasom KOHeuHasa KPynHOCTb ApobaeHoro npogyKra?
1. Paamepom BKpanaieHHOCTU 3epeH NoJie3HbIX MUHepPanos.

2. KpenocTbto pyabl.

3. MaccoBoi fonei LeHHOro KOMNOHEHTA B pyae.

4. KpynHOCTbO MCXOAHOW pyAabl.

10. Kakum o6pazom npouncxogut npouecc Apo61eHnA B KOHYCHbIX ApOo6uaKkax?

1. 3a cyeT AMHaMMYEeCKOro BO3AENCTBUA poTopa.

2. 3a cyeT pa3faBAMBAHUA MeXKAY ABYMA MNAUTAMMU.

3. 3a cyer 3KCUEHTPUNYHOIro ABn>XeHnAa BHYTPEHHEro KOHyCa.

18



4. 3a cyeT 3axBaTbIBaHMA 3yObAMM U PacKanbiBaHWA 40 TPEBYEMOMN KPYNHOCTY.

11. NMoHATHE O rMApPaBAMYECKON KnacCUPUKaLuu.

1. I'Ipou,ecc pasgeneHna CMecn MMHepPasibHbIX 3€PEH Ha KN1aCCbl KPYMHOCTU MO CKOPOCTAM OCa*XAeHUA B

BOAHOW cpee.

2. I'Ipou,ecc pasgeneHna CMecn MMHepPasibHbIX 3€pPeH Ha K/1aCCbl KPYNMHOCTU MO CKOPOCTAM OCa*XAeHUA B

BO3AYLHOM cpege.

3. MNpouecc pasgeneHna cmecm MMHepPasibHbIX 3epeH Ha KNaccbl KPYNHOCTU NPU MOMOLLK
NpPOCeMBaoOLLNX NOBEPXHOCTEN.

4. Npouecc pasaeneHus CMec MMHePasbHbIX 3epeH No NJI0THOCTU B BOAHOM cpeae, NyAbCUpyoLLei
OTHOCWTE/IbHO pPa3Aensiemoin cMecu B BEPTUKaZIbHOM HanpaBAeHUN.

12. Mpouecc pasgeneHuns YacTuL, B TAXKENbIX cpeaax (CycneH3uax) npoucxoaur:

1. Mo nnoTHOCTM YacTUL.

2. Mo ckopocTAM nageHuna YyacTumy, B cpege.

3. Mo KpynHOCTK YacTuu,

4. Mo dopme yactuy,

13. FnaBHbIM A,OCTOMHCTBOM PN10TAaLLMOHHOro MmeToAa oboraleHus AaBnseTca:

1. HM3KMIN pacxod, 3N1eKTPO3HEepPrmun.

2. MpocToTa Npon3BOACTBEHHOIO KOMMJIEKca.

3. OTHOoCHTeNbHAA AeweBU3Ha NOTYYEeHUA KOHLLEHTPaToB.

4. YHMBEpPCaNbHOCTb, BO3MOXHOCTb pa3aeneHns NtobbiXx MUHEpPaIbHbIX KOMMNIEKCOB.
14. B KakMX NOASIX NPOUCXOAUT MarHUTHana cenapauyuna?

1. B aneKkTpnyecknx nonsax.

2. B HeEO4HOPOAHbIX MAarHUTHbIX NONAX.

3. B og4HOPOAHbIX MAarHUTHbIX NOAAX.

4. B an1eKTPOMArHUTHbIX NOAAX.

15. O6nacTb NpUMEHeHUn 31eKTPUYECKON cenapaLuuu:

1. OborauieHne pya YepHbIX MeTa/0B.

2. OboralleHmne TEXHONOTMUYECKOro CbipbA C HU3KOWM MacCOBOM A0NEN LLEHHbIX KOMNOHEHTOB.

3. [loBoAKa HEKOHAULIMOHHbIX KOHLLEHTPATOB py4d PEAKUX METANNI0B, KEPAaMUYECKOTO CblpbA, CNtOA4,
da/IMa308B.

4, O6orau.|,eHv1e BCeX TUNOB MNHEPAJIbHOTO CbIpPbA.
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Bapuasm Ne 3.
1. KaKoe 13 nepeuncneHHbIX Nosie3HbIX UCKOMaeMbiX He NoABepraeTca o6oralieHuto?
1. HedTb.
2. enesncrble KBapLUTbI.
3. boKkcuTbl.
4. Anmasbil.
2. XBOCTaMM Ha3blBaeTcA:

1. MpoAyKT, B KOTOPOM MaccoBas A0/1A LEHHOIro KOMMOHEHTA BbILUE, YeM B UCXOAHOWN pyAe, HO HUXKe
yem Tpebyemasn B KOHLEHTpaTe.

2. I'Ipop,yKT, B KOTOPOM MaccoBaA 4onAa ueHHOro KOMMNOHEHTa 3HAYNUTE/IbHO Bbllle, YEM B MCXO,CI,HOIZ
pyae.

3. MpoAyKT, B KOTOPLIN BblaenAeTca 60/1bluas YacTb BMELLAtoLeid NoOPOoLbl M He3HAYUTENbHAA YacTb
LLEHHOrO KOMMOHEHTa.

4. MpoayKT, NocTynawLwunii B 1t06yo onepauuio oboraleHunsa n B 1100y maluuHy.

3. KaKoit u3 nepeuncneHHbIX NPoL,EeccoB He OTHOCUTCA K CO6CTBEHHO 060raTUTeNbHbIM?

1. MarHuTHaAa cenapaums.

2. dneKTpuyecKaa cenapauma.

3. PagnomeTpuyeckan cenapaums.

4. Arnomepaumsa.

4. CUTOBbIM aHAaNIM30M Ha3blBaeTCA:

1. U3amepeHmne KpYnHbIX KYCKOB MO TPEM B3aUMHO NepneHANKYAAPHbIM HanpasaeHUAM.

2. PasgeneHne maTepuana no CKOPOCTM NafeHMA 4acTUL, PasIMYHON KPYNnHOCTU B BOAHOW cpese.

3. M3mepeHmne yactumy, Nnoa MMKPOCKOMNOM U Kl'IaCCMd)MKaLI,MH MUX Ha rpynnbl B Y3KUX TPaHNLUaXx
onpegeneHHbIX pa3mepos.

4. Pacces I'Ip06bl maTepknana Ha HECKOJIbKUX CUTaX C PA3/IMYHbIMU CTaHOAPTHbIMU pa3mepamu
OTBepCTMVI 3a4aHHOro moaynAa.

5. Kakoro HasHauyeHue onepaunm KOHTPO/IbHOIO FPOXOYEHUA B CXEMaX PyAONOAroTOBKU?
1. InA KOHTPOAA KPYNHOCTM ApobaeHOro NpoayKra.
2. Jna nonyyYeHns TOBapHOro NPoAyKTa 3a4aHHON KPYMHOCTM.

3. [Ana pasgeneHna matepumana Ha HECKOJIbKO KNACCOB KPYMHOCTU nepes, KOHLLEHTpaLLMeﬁ Ha CTONaxX.
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4. na oTaeneHuns rotToBoro No KPynHoCTM NPOAYKTa OT MCXOAHOIo maTepurana, NoCcTynatowero Ha
ApobneHue.

6. Kak BaunAeT yron Hak/10Ha npocenBatoLeil NOBEPXHOCTU FPOXOTA HAa ero NPOU3BOAUTE/IbHOCTb U
apPeKTUBHOCTb rpoxoyeHun?

1. He Baunsert.
2. Yem 6onblue yron Hak/MoHa, TeEM Bblle MPOU3BOANUTENBHOCTb FPOX0Ta U 3PHEKTUBHOCTb NPOXOYEHMA.

3. Yem 60nbLUE Yyron HaKNOHA, TEM BbILE NPOU3BOAUTENBHOCTb FPOX0Ta U HUXKe 3PPEKTUBHOCTb
rpoxo4yeHus.

4. Yem 60nblUE YroN HAKIOHA, TEM MEHbLLE NMPON3BOAUTENILHOCTb IPOXoTa U bonblue 3pPeKTUBHOCTbL
rPOXOYEHMA.

7. Kakoe apobaeHue Ha3biBaeTca meakum?

1. Ot 1500-500 g0 350-100 mm.

2. 01 350-100 go 100-40 mm.

3. 07 100-40 go 30-10 mm.

4. 01 30-10 go 3 mm.

8. Cnocob pasrpysku nsmenbYeHHOro NPOAYKTa U3 CTEPXKHEBOM Me/IbHULLbI:
1. CBob60OgHbIM CIMBOM Yepes pasrpy3oyHyto uandy.

2. IndpTépamm NpUHYANTENbHO YAANAETCA U3 MEIbHULLbI.

3. Yepes HapyKHOE LMAUHAPUYECKOE CUTO.

4. Yepes peLleTKy ¢ Wweaamm KanHoobpasHoin popmsl.

9. KaKoii U3 nepeuncneHHbIX annapaToB OTHOCUTCA K LieHTPo6eXXHbiM Knaccudpukatopam?
1. CnupanbHbI KnaccudumkaTop.

2. PeeyHbiit Knaccuomkartop.

3. NMnupamuaanbHblii KnaccudukaTtop.

4. TMAPOUNKNOH.

10. ®noTaumnoHHoe oboralieHme 0OCHOBaHO:

1. Ha pa3anunm B cMa4ymMBaemMoCT¥ MUHEPAOB.

2. Ha pasanuuu B N1OTHOCTAX MUHEPASIOB.

3. Ha pasnuuuu B LBeTE MUHEPANOB.

4. Ha pas3iimynm mmHepanos B cnocobHocTH OTpaXxaTb, NPONYCKaTb, NPE/NOM/IATL CBET.
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11. HasHauyeHue peareHTOB - cObupaTteneit Bo ¢paoTauyum:

1. Ana rmapodobmsaumm NoBepXHOCTM YacTumL,.

2. Ana rmagpodmansaumm noBepxHOCTU YacTuL,

3. Ana nameHeHnuna pH ¢noTtauMoHHON Nyabnbl.

4. InAa nsmeHeHWA MOHHOIO COCTaBa Nynbnbl.

12. KaKoii M3 nepeuncneHHbIX annapaToB He ABAAETCA rPaBUTALUOHHbIM?

1. BuHTOBOW cenapaTop.

2. TaxenocpeaHbln KOHYCHbIN cenapaTop.

3. DNeKTpoCTaTUYECKU cenapaTop.

4. NMHeBMaTMYeECKUI cenapartop.

13. OTanumtenbHoit 0c06eHHOCTbIO CeENapaTopoB AaA oboraweHna cnabomarHUMTHBIX pyA ABNAETCA:
1. Hannuune BaHHbI.

2. Hannume 6apabaHa U3 HEMarHUTHOro MmaTepuana.

3. Haanume marHmMTHOM cucTeMbl U3 NOCTOSIHHbBIX MarHUMTOB.

4. Hannune paboyeit 30HbI Manoi ANMHHbI U BbICOTbI C BbICOKOM HAMPAXKEHHOCTbIO NoAA.

14. Heo6xoaumbIm yc10BUEM pPasaeNeHUa MUHEPAZIOB MPU IN1IeKTPUYECKO cenapauumn ABnAeTCa:
1. NMpumeHeHUne peareHTOB.

2. Co3gaHue cpeabl pasaeneHns NPOMEXYTOUYHON NIOTHOCTU MEXAY NAOTHOCTAMM pa3aensieMblxX
MMWHEepanos.

3. Co3pgaHne HeoAHOPOAHOro0 MarHUTHOro NOAA.

4. 3apagKa YyacTuL, Tem AN UHbIM cnocobom.

15. Llenbto o60oraTuTeNnbHbIX NPOLLECCOB ABNAETCA:

1. BolgeneHme MeTanNoB U3 XMMUYECKUX COEANHEHNI N OTAENIEHNE HEMETANIUYECKUX KOMNOHEHTOB.
2. OunCTKa METaN/IOB OT HeXenaTebHbIX MPUMeCEN.

3. OTaeneHune NonesHbIXx MMHEPA/IOB OT BMELLAIOLWEN Mopoabl U BpeAHbIX MPUMECen U pasaeneHune
KOMMNOHEHTOB Ha PAA NPOAYKTOB, NMPUrOAHbIX 414 AaNbHelweln nepepaboTKu.

4. N3BneyeHne OTAENbHbIX COCTABAIOLLMX TBEPAOrO MNOJE3HOr0 MCKOMAEMOrO C MOMOLLbHO
pactBopuTens.

Koumpoavuas paboma Nel
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HanucaTh Ha3BaHUE MPOMYKTOB O0OOTAIIEHUS U AaTh UM OINpPEACIICHUSI.
Hanwmcats OCHOBHBIE TOKA3aTeNH MPOYKTOB oOoraIieHus. JlaTh onpeeeHus 1 Hamcarth
(bOpPMYITBI TSl KX OTIPEACTICHUSI.

Konmponvnas paboma Ne2

[To mpencTaBiICHHBIM JAaHHBIM IIOCTPOUTH CHTOBYIO XapakTepucTuky. Ilo rpaduky
OTpEeICNIUTh: MaKCHUMAJbHBI pa3Mep MaTepuana B mpole, CpenHuil pasmep, mnpeodnanaHue
YaCTHII, YaCTHBIM BBIXOJI KJIACCOB.

Konmponvnasa paboma Ne3
[IpuBectn 5cku3 OOOpPYAOBAaHUS Ha BBIOOP ISl TPOXOYEHHUsS, JAPOOJICHUS WU
u3MenbueHus. Hanucats npuHIun paboTsl 000pyA0BaHUs, JOCTOMHCTBA U HELOCTATKU.

Koumponvnas paboma Ne4

[MpuBectn 3cku3 00OpPYMOBAaHUS JIsi TPABUTAMOHHOTO W MAarHUTHOTO OOOTaIlleHUs
MOJIE3HBIX HCKOMaeMbIX. HamucaTs npuHIMI paboThl 000py10BaHUS, JOCTOMHCTBA M HEOCTATKU.

Hamnucarp 1 npeacTaBuTh CXeMaTUYHO MEXaHU3M JICUCTBUS (DIOTAIIMOHHBIX PEareHTOB.

Koumpoavuas paboma Nes
Knaccudukanus onepanuii 00e3BokuBanus. VX Ha3HaYeHUs, TOCTOMHCTBA M HEJOCTATKH
onepauui.

Koumpoavuas paboma Ne6
[TpuBecTH NPUHIUITHALHYIO CXeMY 000TallleH!s] MATHETUTOBOM PY/IbI.

IlpumepHnulit nepeuenv mem u 3a0aHull 011 NOO20MOBKU K IK3AMEHY:

1. Kakue cBOMCTBA MUHEPA/IOB UCMO/b3YIOTCA MPY Pa3/IMYHbIX MeToAax oboralieHms?

2. Koraa Heobxo4MMo NPUMEHATL MexaHuyeckoe oboralieHune?

3. M3 KaKuMx onepawmii CoCTOAT npoLiecchl oboratieHns?

4. Kakue npouecchbl nepepaboTku MUHepPasibHOTO Cbipbs HAa3blBAKOTCA MOAFOTOBUTE/IbHLIMU?

5. Kakue npoueccbl nepepaboTkn MUHEPaNbHONO CbiPbA Ha3bIBAOTCA OCHOBHLIMMU?

6. Kakue npoueccbl nepepaboTkn MUHEPaNbHOTO CbiPbA Ha3bIBAOTCA BCMIOMOraTe1bHbIMM?

7. Kakue NpoayKTbl NONYYaloT B pesysbTaTe oborawieHus?

8. Yem onpepensetca npeaeibHO BO3MOXKHAA MaccoBas A0/ LLEHHOTO KOMMNOHEHTA B KOHLIEHTpaTe?
9. MNpuBeauTe KaYECTBEHHYIO CXeMy 06OraLLLEHNUs U CXeMy Lieny annapaTtos.

10. Yem onpeaenaeTca KPYNHOCTb, 40 KOTOPOW Nose3Hoe McKonaemoe ApobuTca, n3mesibyaeTca nepeq,
oboraueHnem?

11. Noyemy NnpumeHsaeTca cTagmanbHoe apobneHne? YTo Ha3bIBAETCA OTKPbITbIM M 3aMKHYTbIM LIUKIOM
ApobneHua?

12. Kakue annapatbl NCMNO/Ib3YIOTCA ANA APOBAEHNA U U3MENbYEeHNA Pyabl?
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13. B 4em COCTOUT Ha3HAYeHMe onepaLuii rPoxoveHus, kKnaccudmraumm?
14. Kakune annapatbl MCNOMb3YIOTCA A4 ONepauunii rpoxo4yeHuna u Knaccupuraumm?

15. KakMe 3aKOHOMEPHOCTM NerKaT B OCHOBE rPaBUTaLMOHHOrO npoLlecca oboraweHua? Knaccudpukaumsa
rPaBUTALMOHHbIX MPOLECCOB.

16. Y10 Ha3bIBaeTcA npoueccom otcagkmn? OTcagouHble MaLLUHbI.
17. KaKue cuabl AeACTBYIOT Ha MUHEpPa/bHble YacTULbl HA MOBEPXHOCTM KOHLEHTPALMOHHOro cToNa’?

18. Kakne nonesHble UCKONaemble O6OI'aLLI,aIOTCF| Ha KOHUEHTPAaLMOHHbIX cTonax? O6OI'a|JJ,EHM€ Ha
BUHTOBbLIX CeMapaTopax N KOHUEHTPAUNOHHbIX CTO1AX.

19. Yto TaKkoe TAXKenan cpena n Kakune Tunbl TAXKENbIX Cpea BCTPEYAOTCA B MPAKTUKE OGOI’&LLI,EHMFI?
20. B yem 3aKkntovaeTca CYWHOCTb Npouecca pasaeneHna B TAXXeNbix cpep,ax?

21. Kakue cyLecTBYOT OCHOBHbIE TUMbI aNMnapaToB A/1A Pa3fe/ieHUNs B TAXKEbIX cycneHsmax? Onuwunte
NPUHLMN UX PaboTbl.

22. Knaccndumkaumsa GaoTaumMoHHbIX NpoLeccoB. B yem 3akntovaerca npouecc paoTtaumnm?
23. Y10 Ha3bIBAETCA KPAeBbIM YI/IOM CMa4YnBaHUA?

24. KakoBO Ha3HayeHne GpoTaLMOHHbIX PeareHToB, Ux Knaccupukauma?

25. B yem npenmylectso ¢p0TaLMOHHOIO MeToda 0b6oralleHns nepes ocTajibHbIMKN?

26. YTo Ha3biBaeTca npamoit n obpaTHoi dpnoTaumnen? Kakue onepauunm ¢paotaumm HasbiBatoTca
OCHOBHbIMM, NEPEUYNCTHBIMWU, KOHTPOSIbHBIMM?

27. KaK BblAenatTcs LeHHbIE KOMMOHEHTbI MPU CENEKTUBHOM M KOTEKTUBHO-CEIEKTUBHOM CXeMax
dnotaymn?

28. Knaccndurkauma GAoTalMOHHbIX MalUKH. BcnomoratenbHoe pnoTaumMoHHoe obopyaoBaHme.
29. MarHutHoe nose u ero cBoicTea. MarHMTHasA BOCNPUUMYMBOCTD.

30. KaK pa3nnyatoT MMHepasibl N0 MarHUTHbIM CBOMCTBaM? Kakoi cuabl TpebytoTca MarHUTHble NoAA AnA
nx oboraueHma?

31. OTKpbITble M 3aMKHYTble MarHUTHble cucTeMbl. MarHUTHble NOaA cenapaTopos.
32. KaKkue cyLwecTByIOT TUMbl MarHMTHbIX CenapaTopos?

33. MarHuTHble cenapaTopbl gna oboraleHna CUAbHOMArHUTHbLIX PyA.

34. MarHuTtHble cenapaTopbl gna oboraleHna cnabomarHUTHbIX pya.

35. HazosuTe metoabl 1 annapartbl 06e3BOXKMBaHMSA NpPpoAYyKTOB 06OI'aLLI,EHVIFi.

Llenbto na6opaTopr|x pa60T no AaHHOI‘a AncunnanHe ABNAETCA NPaKTUYECKOE O3Ha-KomieHune
CTy4EHTOB C Pa3/indHbIMK NpoLecCamm n metogamm O6OI'aLLI,EHVIF| NONE3HbIX UCKOMAaeEMbIX, a TaKKe
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noJsiydeHne HaBbIKOB MO BbIMOJIHEHWUIO Pa3/IMYHbIX OMbITOB. B YaCTHOCTM, CTYAEHT A0/XKEH YMETb
npaBuUIbHO 060CHOBaTb NPUMEHEHWE NpoLecca AN metToaa oboralleHus AN 3a4aHHOro TMNa pyabl,
paccunTaTb OCHOBHbIE MOKasaTenn oboralleHmsa M NpeacTasBuTb  UHAMBUAYANbHbIN OTYeT. Bee
noJiydeHHble 3KCNepuMeHTa/lbHble AaHHble HeobXoAMMO NPoaHaAn3npPoBaTh, NPOBEPUTL BbINOHEHA
/M OCHOBHas Lenb paboTbl, chopmMynnpoBaTb BbiBOAbl. ECM NoNyUYeHbl HU3KNE TeEXHONOTMYecKne
nokasaTtenu oboralleHns, ykasaTb BO3MOKHbIE NPUYMHbI U NYTU NOBbILWEHMWA NOKa3aTenei.

Mpw BbINOAHEHUN PaboT cTporo cobatoaaTb NpaBuaa TEXHUKM 6e30NacHOCTU N UH-CTPYKLMK no paboTe ¢
annapaTypo.

MNepeyeHb nabopaTopHbIX PaboT:

1. U3yyeHune paboTbl WeKOBOW APOOUIKM U MPON3BOACTBO CUTOBOIO aHaAM3a

2. N3yyeHune paboTbl rMpaLMOHHOrO rpoxoTa u onpeaeneHmne 3pPeKTUBHOCTU FPOXOUYEHUA
3. U3yuyeHune npouecca n3mesibueHUA Py B LLIAPOBOM MebHULE

4. OboralleHWne Kene3HbiX pya Ha MarHUTHOM cenapartope

5. O6oraueHne NoIMMETAI/IMYECKUX PYA MO CXeMe NPAMOM cenekTUBHOM daoTaumnm

6. OﬁOF&H.ICHI/Ie IMOJIC3HBIX MCKOITACMbIX Ha KOHOCHTPAIXMOHHOM CTOJIC.

Mpu BbINONHEHWUM KOHTPOIbHOW PaboTbl CTYAEHTbI JOKHbBI HAYYUTbCA PACCUUTLIBATb KOIMYECTBEHHbIN
MMWHEpPANOrMYeCcKUi COCTaB Py/, U KOHLLEHTPATOB, ONPeAenaTb Npese/ibHO BO3MOXKHYIO MAaCcCOBYHO [0J10
KOMMOHEHTA B NPOAYKTax 060oraleHns 1 MmaccoByto 40/1H0 KOMMOHEHTa B 06beAMHEHHOM MPOAYKTeE, T.€.
NprMobpecTn HaBbIKM UCMO/Ib30BaAHWA TEXHOOTMYECKUX NOKa3aTesel Ans cocTaBneHus banaHca
NpoAyKTOB oboraleHuA.

[na oueHKM npoueccos oboraweHna Noe3HbIX MCKONaemMblX HEO6XOAMMO YCBOUTb OCHOBHbIE
TEXHONIOTUYECKME NOoKas3aTen: BbIXOZ NPOAYKTa, MaccoBas 40N KOMMOHEHTa, U3BaedYeHue
KOMMOHEHTA, CTeNeHb KOHLLEHTPALMK, CTeNeHb COKpaLLeHNs, sbPeKTUBHOCTb oboraweHma. CTyaeHTbl
OOJ/IKHbI YMETb M0/1b30BaTbcsA GOpPMyIamm ANs onpenesieHUs BbIXo4a KOHLEHTPaTa No AaHHbIM
XMMUWYECKOro aHan3a NPoAyKTOB NepepaboTKu, ypaBHEHUAMM BanaHca U ypaBHEHUEM, CBA3bIBAIOLLUM
mexkay coboli oTHocUTeIbHbIe NMOKa3aTenn. Kpome aToro, CTygeHTbl A0MKHbI HAYYUTbCA PACCUUTLIBATDL
OCHOBHbIE TEXHO/IOTMYECKUE NOKa3aTeNn pasge/ieHns Mo cenapaumoHHbIM XapaKTepUCTUKaM.
NHTepnpeTnpoBaTbh GpakUMOHHbIE, CenapaLMoHHbIE XapaKTeEPUCTUKKN U B-dyHKUMIO pyabl. PasnnyaTtb
cenapauMOoHHble XapaKTepMUCTUKM annapaToB rpaBUTaLMOHHOIO, MarHUTHOTO, G/I0TaLMOHHOTO U
3/1eKTPUYECKOro MeToA0B oboraweHus. PaccumTbiBaTb NOKasaTe M BOGHO-LUIAMOBOM CXeMbl U YMETb
cocTaBnATb 6anaHc BoAbl B onepaumu.

B npouecce BbINMNOJIHEHNA KOHTpOﬂbHOVI pa6OTbI CTyAEHTbl A0/1XKHbI TaKXe HAay4YUTbCA CTPOUTb U
NO0JZ1Ib30BATbCA XapPaKTEPUCTUKAMUN KPYNMHOCTU NPOAYKTOB, onpeaenAatb 3¢¢EKTVIBHOCTb rpoxo4yeHunAa n
PaccynTbiBaTb KOJIMYECTBO NPOAYKTOB B onepaunmn rooxXxo4eHnA no rpaHy1IioMeTpnuyeckmm
XapPaKTeEPUCTUKaM,; ONpeaenATb BENNYNHY LI,VIpKy}'lMDYI-OLLI,Eﬁ Harpy3ku gna O,EI,HOCTa,D,I/Ia}'leOﬁ CXeMbl
namenbyeHua, onpenenaTb CKOpPOCTU NageHna 4actul, pa3/IM4YHbIX MUHEPANOB 3aAaHHOﬁ KPYynHOCTK B
Pa3HbIX cpenax.
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[1nA BbINONHEHUA KOHTPOJIbHOW PaboTbl CTYAEHT NPUHMMAET UCXOAHbIE AaHHbIe A1A KaXKA0ro 3a4aHuns
B COOTBETCTBYIOLWMX TabAnLax U pucyHKax. Homep BapMaHTa cCOOTBETCTBYET NocieAHUM Undpam B
3a4eTHOWM KHUMXKKe (4N CTYAEeHTOB 3a04HOM dopMmbl).

BbINno/IHEHHAA KOHTPO/IbHAA paboTa NpeacTaBAAETCSA B BUAE MNOACHUTE/IbHOMN 3anncKu, 0hOPMAEHHOM C
cobntoaeHnem TpeboBaHUI AeMCTBYOWMX CTAaHAAPTOB. B 3anMcKe gONKHbI NPUBOAUTLCA YCNOBUS
33434, 060CHOBAHME NPUHATOrO peLleHus, HeobxoamMmble BbluUCAEHUA, TPAadUKN, TaBAMLbI U CCbIJIKM Ha
NCNo/Ib30BaHHbIE UTepPaTypHbIe UCTOYHUKMK. Bce Tabanubl M PUCYHKU A0JIKHbI UMETb Ha3BaHue,
KpuMBble Ha rpaduKax A0IKHbI HYMepPOBaTbCs € paclumMdpPOBKOM B NOAPUCYHOUYHOMN Haanucu. PacyeTsl
[0/1KHbI MPON3BOAMTBLCA C UCMOb30BAHNEM CTaHAAPTUIUPOBAHHbIX eANHUL, GUBNYECKUX BEIUUYUNH.

1. OIIeHO‘lHLIe cpeacrea AJid MpoOBEACHUSA HpOMe)I(yTO‘IHOﬁ aTrecranmum

a) NnaHupyemble pesynbTaTbl 06yueHUA U OLLeHOUYHbIE CPeACTBa A1 NPOBeAEeHUA MPOMEXKYTOUHOM

aTTecrauum:
CTPYKTYpHbIiA MnaHupyemble

31eMEHT pesynbTaThl OueHoYHble cpeacTsa
KoMmneTeHuun obyueHun

OMNK-9 BnageHnem metoaamm aHanusa, sSHaHMem 33KOHOMepHOCTeﬁ noseageHuAa U ynpassieHUA
cBoiACTBaMM FOPHbIX NOpPOoA U COCTOAHMEM MacCCMBa B nNpoueccax A06bI‘IV| “u nepepaGOTKM TBepAabix
nosie3aHbIX UCKONaeMbliX, a TaKXXe NPpUu CTpoUTeIbCTee U IKCNAyaTauum noasemMHbixX COOpy)KeHVIVI

3HaTb MeToAbl aHanusa, | MlepevyeHb meopemuyecKux 60rnpocoe K IK3ameHy:
3aKOHOMepHOCH

1. Kakue cBolictBa MUWHEPANoB NCNOJIb3YHOTCA NPU Pa3/IMYHbIX
nosegeHnA n

meTogax oborateHus?
ynpasneHua A -

csoncTeamu 2. Korpa HeobxoAMMo NpUmMeHATb MexaHudyeckoe oborauleHue?
ropHbIX NopoAa, v

COCTOAHNEM 3. U3 Kakux onepau,mﬁ COCTOAT npoueccobl O6OF3UJ,E‘HMFI?
MaccuBa B

4. Kakue npoueccbl nepepaboTkm MUHepasibHOro cbipbA
npoueccax Ao6bI4K oy Pep P P

Ha3bIBAOTCA NMOATOTOBUTENbHBLIMWU?
1 nepepaboTku

TBEPAbIX MONE3HbIX | 5 Kakpe npouecchl nepepaboTKM MUHEPasIbHOTO Chipbs
MCKONAEMbIX. Ha3bIBaOTCA OCHOBHbLIMU?

6. Kakne npoueccbl nepepaboTkM MUHEPAIbHOTO CbipbA
Ha3blBaAOTCA BCMOMOraTeNbHbIMNU?

7. Kakve npoayKTbl Noay4atoT B pesyibTaTte oboraweHma?

8. Yem onpegenaeTca npenesibHoO BO3MOXKHaA MmaccoBana A0NA
UEHHOIro KOMMNOHEHTA B KOHLI,eHTpaTe-.'>

9. MpuBegunTe Ka4YeCTBEHHYIO CXemy o6oraLu,eva n cxemy uenu
annapaTos.

10. Yem onpeaenseTcs KPynHOCTb, A0 KOTOPOW NosiesHoe
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CTPYKTYypHbIN
31eMEeHT
KomMneTeHuun

MNnaHnpyemsole
pe3ynbTaThbl
0byyeHus

OueHoYHble cpeacTsa

ncKkonaemoe apobuTca, namenbyaetca nepeq oboraweHnem?

YmeTtb

BbIOMpaTb MmeToAbl
aHanu3a,
3aKOHOMeEpHOCH
nosesieHUA n
ynpasaeHus
CBOMCTBaMM
rOpHbIX Nopoa, uU
COCTOSIHUEM
maccuBa B
npoueccax gobblun
1 nepepaboTku
TBEPAbIX NONE3HbIX
NCKOMaemblX.

lpumepHsble npakmuYecKkue 3a0aHUA 05 IK3AMeHa:

CocTaBuTb cxemy ans oboralieHus pyabl

Bnagetb

CNOCOBHOCTbIO
BbIOMpPaTb MeToAbl
aHanu3a,
3aKOHOMEpPHOCH
nosefeHua n
ynpasaeHus
CBOMCTBAMM
ropHbIX Nopoa 1
COCTOAHMEM
maccuBa B
npoueccax Ao6bI4K
n nepepaboTku
TBEpPAbIX NONE3HbIX
NCKOMaemblX.

Pewumo 3adayy:

OI'IpeLI,E'!'IMTb MacCCoBYylO 40110 Mean B KOHUEHTpPATe, COCToALWLEM U3

NUPUTa U MUHEPasoB, YKa3aHHbIX B Tabauue (no 3agaHuio)

MK-4 roToBHOCTbIO OCYLLECTB/IATD TEXHUYECKOE PYKOBOACTBO rOPHbIMM U B3PbIBHbIMU paboTamu npum

3KCI1.I1V3T3LIMOHHOFI pa3BegKe, A06bl'~le TBepAbiX NoJiIe3HbIX UCKOMAaeMbIX, CTpOUTENIbCTBE U

3KCN/lyaTaunun noa3eMHbIX OGBEKTOB, HenocpeAacTBeHHO ynpaB/ATb NpoueccamMm Ha

npon3BoACTBEHHbIX o6beKToB

3HaTb

OCHOBHbIE MOHATUA
MeToA0B, cnocobos
N CpeacTs
NoNy4YeHUA Cbipba U
KOHLLEHTpaTOB Npwm
nepepadboTku
nonesHbIx

lNepeyeHb meopemu4vecKux 80rnpocos K 3K3amMeHy:

1. CYLLI,HOCTb, rnaBHble OCODOEHHOCTU U KﬂaCCMd)MKaLI,I/IFI

oboratuTenbHbIX N poueccos.

2. OcHoBHble ¢aKTopbl, BAMAOWME Ha BbI6Op MmeToAa

oborauleHus.
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CTPYKTYypHbIN
31eMEeHT
KomMneTeHuun

MNnaHnpyemsole
pe3ynbTaThbl
0byyeHus

OueHoYHble cpeacTsa

MUCKOMaeMbIX

YmeTtb

BbIOMpPaTH
TEXHOOTUIo
npousBoacTBa
paboT no
oboraleHuo
NnosesHbIX
NCKOMaemblx,
NPUMEHATb
Cnocobbl 1
cpeacTsa ans
nosay4yeHusa
KOHAWUMOHHbIX
KOHLLEHTPATOB

MpumepHele npakmuvecKue 3a0aHuA 014 3K3ameHa:

CocTtaBuTb cxemy Ana oboralweHus pyabl

Bnagetb

CNocobHOCTbIO
BbIOMpPaTb M
paccynTbIBaTb
OCHOBHble
TEXHONOTUYECKNE
napameTpbl
appeKTMBHOro 1
3KOJIOrMYeCcKM
6e3onacHoro
npou3BoACTBa
paboT no
nepepaboTke u
oboraueHunio
MWHepPaNbHOro
Cblpbs Ha OCHOBE
3HAHWI NPUHLMNOB
$noTauMoOHHOro
NPOeKTUPOBaHMUA
TEXHONOTNYECKUX
cXem
oboraTuTeNbHOro
npou3BoACTBA U
Bbl6OpPa OCHOBHOrO
n
BCMOMOraTe/IbHOro
oboraTuTeNIbHOro
obopyaoBaHus

Pewumo 3adayy:

OI'IpeLI,E'!'IMTb TEXHO/IOTNYECKME NOKasaTenun 06OFaLLI,eHMﬂ MEAHOﬁ
pyA4bl:

- BbIXOZ, MeHOTO KOHLLEHTPATAa,

- BbIXO/Z, XBOCTOB,

- Maccy XBOCTOB,

- U3BNIYEHNE MeaM B MeJHbI KOHLLeHTpaT,

- U3B/IeYEHNE MeaM B XBOCTbl A/l YC/IOBUI, YKa3aHHbIX B TabJ.

Pe3ynbTaTbl pacyeTa TEXHO/IOMMYECKMX NOKasaTeneit opopmuTh B
BM/e CTaHAapPTHOMN TabanLpbl.

Onpeaenntb MapKy MeaHOro KoHUeHTpaTta 13 Taba.
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CTPYKTYypHbIN
31eMEeHT
KomMneTeHuun

MNnaHnpyemsole
pe3ynbTaThbl
0byyeHus

OueHoYHble cpeacTsa

MK-5 roToBHOCTbIO 4,E€MOHCTPMUPOBATb HABbIKU Pa3pPaboTKM NIAHOB MePONPUATUIA NO CHUXKEHUIO

TEeXHOreHHOI Harpy3sKu NPou3BOACTBa Ha OKPYKAIOLLYIO cpeay Npu 3KCNAyaTauMoOHHOW passegkKe,

[o6blue u nepepaboTKe TBEPAbIX NOME3HbIX UCKONAEMbIX, @ TaK}Ke NPU CTPOUTENbCTBE U

aKkcnayaTauum

3HaTb

Hay4yHble MmeToabl
N MeponpuATMA No
CHUKEHMUIO
TeXHOreHHOM
HarpysKu Ha
OKpYy»KatoLyto
cpeay npu
3KcnyaTaLMOHHOM
pa3Beake, A06blve
n nepepabotke
TBEPAbIX NONE3HbIX

MUCKOMaeMbIX

llepeyeHb meopemuyecKux 80MPOCO8 K IK3AMEHY:

1. CyLLI,HOCTb, rnaBHble 0COBEHHOCTU U K!'IaCCMCbMKaLI,MFI

oboratuTenbHbIX N poueccos.

YmeTb

NPUMEHATb
Hay4Hble MeToAbl U
MeponpuaTUs no
CHUMKEHUIO
TeXHOreHHOM
Harpysku Ha
OKpYy*KatoLyto
cpeay npu
3KcnyaTalUMOHHOM
pa3Beake, Aobblye
n nepepaboTtke
TBEpPAbIX NONE3HbIX
NCKOMaeMbIX

MpumepHsbie NnpaKkmuYecKue 3a0aHUA 044 IK3ameHa:

CocTaBuTb cxemy Ans oboralieHnsa pyabl

Bnagetb

HaBblkaMu
NpMMeHEeHUA
Hay4YHbIX METOA0B
N MepoNpUATUIA NO
CHUKEHUIO
TEXHOTeHHOM
HarpysKku Ha
OKPY*KatoLLyto
cpeay npu
3KCN/yaTaLMOHHOM
pasBeakKe, 4o6blye
n nepepaboTtke

Pewumeo 3a0a4y:

OnpeaennTb MaccoByio A0/I0 MeAu B KOHLUEHTPaTe, COCTOALEM U3
NUPUTa U MUHEPanoB, yKasaHHbIX B Tabauue (No 3agaHuio)
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CTPYKTYypHbIN
31eMEeHT
KomMneTeHuun

MNnaHnpyemsole
pe3ynbTaThbl
0byyeHus

OueHoYHble cpeacTsa

TBEPAbIX NONE3HbIX
MCKOMaeMbIX

MK-12 roToBHOCTbIO onepaTuBHO YCTPAHATb HapyLweHnAa Npou3BoaCcTBEHHbIX NpoLeccos, BeCTu

NepBUYHbIN yYeT BbINOJHAEMbIX PaboT, aHaIM3MPOBaTb ONEPaTUBHbIE U TEKYLLME NOKa3aTenm

npoun3ssoAacTea, o60ocHOBbIBaTb npeanoXxXeHnAa Nno cosepLieHCTBoBaHUIO OpraHuU3aunm npousBoacTtea

3HaTb OCHOBHble lMepevyeHb meopemuyecKux 80NpPoco8 K 3K3aMeHY:
TeHAeHUMn
pazenTua 1. Kakune npoueccbl nepepaboTkM MUHEPANbHOTO Cbipbs
NPOM3BOCTBEHHbIX Ha3bIBAlOTCA NOArOTOBUTENIbHLIMM?
npoteccos, 2. Kakue npoueccol nepepaboTkm MUMHEPAIbHOTO Cbipbs
nokasarenu Ha3blBAOTCA OCHOBHbIMMK?
npou3BoacTBa
3. Kakune npouecchbl nepepaboTkn MUHEPaNbHOTO CbipbA
Ha3blBAOTCA BCMOMOraTeIbHbIMU?
YmeTb NPUMEHATb
N3yYeHHble
TeHAeHUMn
pasBUTUA lMpumepHsbie Nnpakmuyeckue 3a0aHUSA 04 IK3AMeHa:
NPOM3BOACTBEHHbIX
CocTaBUTb cxeMy A0 oboraleHuns pyabl
npoL,eccos,
noKasartenu
npou3BoACTBa B
npodeccnmoHanbHoOM
OeATeNbHOCTU
Bnapetb TeHAeHUMAMMU
pa3suTnA

NPOW3BOACTBEHHbIX
npoL,eccos,
nokasaTtesnu
Npou3BOACTBA B
npodeccnmoHanbHoOM
AeATeNnbHOCTH

Pewumes 3adauyy:

Onpeaenntb MaccoByto A0/I0 UMHKA B KOHLEHTPaTe, COCTOALLEM
M3 NUPUTa U MUHEPAIOB, YKa3aHHbIX B Tabaunue (no 3agaHuio)

MK-19 roToBHOCTbIO K pa3paboTke NPOEKTHbIX UHHOBALMOHHbIX peLleHUit N0 IKCNAYaTaLuOHHOM

pa3sBegkKe, fo06blue, nepepaboTKe TBePAbIX NOJIE3HbIX MCKOMAeMbIX, CTPOUTENIbCTBY M IKCN/lyaTaLum

nog3emMHbiX 06beKkToB

3HaTb

OCHOBHble
TeHAeHUMU
pa3BuTUA

MepeyeHb MeopemuyecKux 60NpPoOcos K IK3aMeHy:
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CTPYKTYypHbIN
31eMEeHT
KomMneTeHuun

MNnaHnpyemsole
pe3ynbTaThbl
0byyeHus

OueHoYHble cpeacTsa

WHHOBALMOHHbIX
peLueHnin no
nepepaboTtke
TBEPAbIX NONE3HbIX
NCKOMaeMbIX

1. Kakne npoayKTbl NOy4aloT B pe3ynbTate oboralieHns?

2. Yem onpegenaeTca npenesibHo BO3MOXKHaA MaccoBana A0NA
UEHHOIro KOMMNOHEHTA B KOHLI,EHTpaTE?

YmeTtb

NPUMEHATb
N3y4yeHHble
TeHaeHUUn
pa3BuTUA
WHHOBALMOHHbIX
peLleHnin no
nepepaboTtke
TBEPAbIX NONE3HbIX
NCKOMaeMbIX

MpumepHeble npakmuvecKue 3a0aHUA 014 3K3ameHa:

CocTaBuTb cxemy ans oboraweHus pyabl

Bnagetb

TeHAEeHUMAMM
pasBuTUA
MHHOBALMOHHbIX
peLleHnin no
nepepaboTke
TBEpPAbIX NONE3HbIX
NCKOMaemblIx

Pewumo 3adayy:

PaccumTaTbh TEXHONOIMYECKME NoKasaTein oboraleHms
bNoTaLMOHHOrO Lexa. PesynbTaTbl NPeACcTaBUTbL B TabauLe.
McxoaHble gaHHble: maccosaa gona Cu B pyae —0,9 %, B
KOHUeHTpaTe — 20 %, B xBocTax — 0,1 %.

MCK-6-4 cnoco6HoCTblO pa3pabaTbiBaTb U peann3oBbiBaTb NPOEKTbI MPOM3BOACTBA Npu NepepaboTke

MMWHEPaNbHOro U TEXHOreHHOro CbipbA Ha OCHOBE COBPEMEHHOI METO4,0/10rMU NPOEKTUPOBaHUA,

paccunTbiBaTh NPOM3BOAUTENBHOCTD U ONpeAenATb NapameTpbl 060pya0BaHMA 060raTUTENbHBIX

¢abpuk

3HaTb

BCE 3Tanbl
Npou13BOACTBA NpU
nepepaboTke
MWHEpPasIbHOro U
TEXHOTeHHOro
Cblpbsi Ha OCHOBE
COBpPEMEHHOM
MeToA0/10rMK
NPOEKTUPOBAHUSA

lNepeyeHb meopemu4vecKux 80rnpPocos K 3K3aMeHY:

1. Kakune cBOICTBA MWUHEPANOB UCMO/b3YHOTCA NPU PA3INYHbIX
meToaax oboraweHuns?

2. Korpa HeobxoAMMO NpUmMeHATb MexaHndyeckoe oboratieHue?
3. M3 KaKux onepaLmin COCTOAT NpoL,ecchl oboraleHns?

4. Kakue npouecchl nepepaboTkn MUHEPaNbHOTO CbipbA
Ha3bIBAOTCA NOATOTOBUTENbHLIMWU?

5. Kakue npoueccbl nepepaboTkn MrHepasbHOro Cbipbs
Ha3blBalOTCA OCHOBHbIMM?

6. Kakune npoueccbl nepepaboTkM MUHEPAIbHOTO CbIPbS
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CTPYKTYypHbIN
31eMEeHT
KomMneTeHuun

MNnaHnpyemsole
pe3ynbTaThbl
0byyeHus

OueHoYHble cpeacTsa

Ha3blBalOTCA BCNOMOraTebHbIMU?

YmeTtb

aHanM3MpoBaThb BCe
3Tanbl
npou3BoACTBa NpU
nepepaboTke
MUWHEpPabHOro n
TEXHOTeHHOro
Cblpbs Ha OCHOBE
COBpPEeMEHHOM
MEeToA0/10rMn
NPOEKTUPOBAHMSA

MpumepHole npakmuveckue 3a0aHuUsA 015 3K3ameHa:

CocTaBuTb cxemy ans oboraweHns pyabl

Bnagetb

npoueccamm
npou3BoACTBa NpU
nepepaboTtke
MWHEepPasbHOro U
TEXHOTeHHOTo
Cblpbs Ha OCHOBE
COBpEeMeHHOM
MeToA0/10rMun
NPOeKTUPOBaHMUA

Pewumeo 3a0a4y:

OnpeaenvTb TEXHOIOTMYECKME NOKa3aTem oboraleHuns
YKenesHou pyabl:

- BbIXO/, KOHLIEHTpaTa,
- BbIXO/, XBOCTOB,
- Maccy XBOCTOB,
- U3BJ/IEYEHME }KeNe3a B KOHLIeHTpaT,
- U3BJ/IYEHME }Kenes3a B XBOCTbI

ON5 YCNOBUIN, YKa3aHHbIX B Tab.

Pe3ynbTaTbl pacyeTa TEXHO/IOMMYECKMX NOKasaTeneit opopmuTh B
BMAE CTaHA4APTHOMN Tabanupbl.

MNCK-6-5 roToBHOCTbIO NPUMEHATb COBPEMEHHble UHPOPMALMOHHDbIE TEXHO/IOTUN,

dBTOMATU3UPOBAHHDbIE CUCTEMDbI MPOEKTUPOBAHUA oboraTtuTenbHbIX npou3BoAacCTB

3HaTb

NPUHUMIMbI U
MeToAbl CO34aHUA
COBPEMEHHbIX
MHPOPMALMNOHHBIX
TEXHO/I0MUM B
NpaKTU4ecKom
AeATeNbHOCTH
ob6oraTUTENbHbIX

MepevyeHb MeopemuyecKux 60npPoOcos K IK3aMeHy:

1. Kakue annapatbl ICNONb3YHOTCA ONA ,El,p06}'IEHVIF| n namenbvyeHunA
pyAabI?

2. B yem COCTOMT Ha3HaYeHWe onepaLmii rpoXoyeHus,
Knaccuoumkaumm?

3. Kakue annapatbl NCNONIb3YHOTCA O1A OﬂepaLLMVI rpoxo4yeHunAa n
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CTPYKTYypHbIN MNnaHnpyemsole

3aNeMeHT pe3ynbTathbl OueHouHble cpeacTBa
KOMNeTeHUMU 0byyeHus
npoussoacTs Knaccudumkaumm?

4. Kakne 3aKOHOMEPHOCTU NeXKaT B OCHOBE rpaBUTaLMOHHOrO
npouecca oborauweHuns? Knaccndumkaums rpaBUTaLMOHHbIX
npoLeccos.

5. Knaccndumkauma ¢paotaumoHHbIX npoLeccos. B yem 3akntovaerca
npouecc ¢pnotaymm?

6. B uem 3ak/t0MaeTCA MarHMTHbIA MeTo, oboralleHns?

YmeTb NPUMEHATb
NPUHUMUNbI U
MeToAbl CO34aHMA
COBPEMEHHbIX lpumepHsbie npakmuyeckue 3a0aHUSA 0414 3K3aMeHa:

MHGOPMALMOHHbBIX
. CocTtaButb cxemy ana oboraweHusa pyabl
TEXHONOTUI B
NpPaKTUYeCcKon
AeATeNbHOCTH

oboraTuTeNbHbIX

npou13BoACTB
Bnagetb npUHLUMNaMU U1 BbinoaHume 3adaHue:
MeToAamm .
Onpeaenntb TEXHOOMMYECKMeE NokasaTein oboralleHns meaHom
co3gaHusa

COBpPEMEHHDbIX PYASL:

MHPOPMALMOHHDIX | _ gy ixon meaHOTO KOHLEHTpaTa,
TEXHO/IOTUI B

I'Ipal-(TMLleCKo[;] - BbIXO4 XBOCTOB,

AeAaTeNbHOCTH
- Maccy XBOCTOB,
oboratutenbHbIX

npousBoAcCTs - U3B/SIeYEHNE MeaM B MeAHbIM KOHUEHTPAT,

- U3pse4eHne meaun B XBoCTtbl  ONA ycnoswﬁ, YKa3aHHbIX B Tabn.

Pe3ynbTaTbl pacyeTa TEXHO/OMMYECKMX NOKasaTeneit opopmuTh B
BMAE CTaHAAPTHOMN Tabanupbl.

Onpeaenntb MapKy MeaHOro KOHLeHTpaTa us 1abn.
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6) MopanoK NnpoBeaeHUA NPOMEXKYTOUHOM aTTecTauun, NoKasaTenn u KpUTepumn oLeHUBaHuA:

MpomeskyToyHana aTTectauma no gucumnanHe «OboralleHMe NoAe3HbIX MCKONaeMbIX» BKAOYaeT
TeopeTUYeckmne BOMpPOChl, MO3BONAIOLIME OLLEHUTb YPOBEHb YCBOEHMA 0BYYaOLLMMNCA 3HAHUIA, U
npakTU4Yeckue 3agaHus, BbiaBAAOLWME cTeneHb CGOPMUPOBAHHOCTU YMEHWNI 1 BAaAeHWUA, NPOBOANTCA B
dopme aKk3ameHa.

DK3ameH no AaHHOﬁ ancuunanHe nposoanTCcAa B YCTHOﬁ d)opme NO 3K3aMeEHAUNMOHHbIM 6MﬂeTaM,
Ka)K,D,bIﬁ M3 KOTOPbIX BKNIKOYAET 2 TEOPETUYECKUX BONPOCa N OO4HO NpakKTU4eCKoe 3adaHune.

dK3amMeH npoBoAUTCs No bueTam, 0XBaTbIBaOLMM BECb MPONAEHHbIN MaTepuann. Mo
OKOHYaHWKM OTBETA 3K3aMEHATOpP MOMKET 3a4aTb CTYAEHTY AOMNO/HUTE/bHbIE N YTOYHAIOLLME BONPOCHI.
MoNoXKUTENbHBIM TaK}Ke byaeT CTPeEMAEHNE CTYAEHTA U3/T0KUTb PA3/IMYHbIE TOUYKMN 3PEHMA Ha
paccmaTpuBaemyto Npobaemy, BblpasnTb CBOE OTHOLLIEHWE K HEN, MPUMEHUTb TEOPETUUYECKME 3HAHMA MO
COBpEeMeHHbIM Npobaemam oboralieHMA Noae3HbIX MCKOMaeMbliX.

MNokasarenu n KpuUTepun oueHNBAHMUA dK3amMeHa:

— Ha OLLEHKY «OTANYHO» » (5 6annoB) — 0by4YaloLNINCA NOKA3bIBAET BbICOKMIA YPOBEHb
chOPMMUPOBAHHOCTM KOMMNETEHLNN, T.€. CTYAEHT, NPeAcTaBAseT BCECTOPOHHeE, CUCTEMATUYECKOE U
rnybokoe 3HaHWe y4ebHO-NpPorpaMmHOro Matepuana, ymeHme cB060AHO BbINOMHATL 3a4aHuA,
npeaycMoTpeHHble MPOrpamMmMmMoli, YCBOMBLLMIA OCHOBHYHO Y 3HAaKOMbIW C AONONHUTENIbHOM UTEpaTypoN,
peKoMeHA0BaHHOM Nporpammoit. Kak NnpaBuio, oueHKa "oTANYHO" BbICTaBASAETCA CTYAEeHTaM,
YCBOMBLUMM B3aMMOCBS3b OCHOBHbIX NOHATUIM AUCLUMNANHDBI B UX 3HAYEHUN ana Nnpuobpetaemon
npodeccnn, NPoABUBLLMM TBOPYECKME CMOCOBHOCTM B NOHUMAHMM, U310KEHWUM U UCNONb30BaAHUK
y4ebHO-NPOrpaMmHOro matepuana.;

— Ha OLEeHKY «xopowo» » (4 6anna) — obyyatowminca NoKasbiBaeT CPEAHNN YPOBEHb
cPOpPMMPOBAHHOCTM KOMMETEHLUIA, T.€. CTYAEHT NPEACTaBAAET NOJHOE 3HAaHUE Y4EeOHO-NPOrPaMMHOrO
mMmaTeprana, ycnewHo BbINOJHAOWMIA NPeayCMOTPEHHbIE B NPOrpamme 3a4aHns, yCBOMBLUNIN OCHOBHYIO
NnTepaTypy, PEKOMEHAOBAHHYO B Nporpamme. Kak npasuo, oueHKa "xopowo" BbicTaBaAeTcA
CTyAeHTaMm, NOKa3aswWnm cucTeMaTUUYeCKUi XapaKTtep 3HaHUN No ancuunnanHe m CMNOCOBHbIM K NX
CaMOCTOATE/IbHOMY NOMNONHEHMIO M OBHOBIEHMIO B XO4€e AasbHelwel yuebHoli paboTbl 1
npodeccrmoHanbHOM AeATENBHOCTH;

— Ha OLLEHKY «yA0B/eTBOpPUTENbHO» » (3 Banna) — 0byyatoWwmiica NOKa3bIBaeT NOPOroBbii
ypoBeHb CHGOPMMUPOBAHHOCTU KOMMNETEHUNI, T.€. CTYAEHT, NPeACTaBAAET 3HaHUSA OCHOBHOTO
y4ebHO-NporpaMmHOro matepuana B obbeme, Heob6xoaAMMOM AN AaNbHelwen yuebbl U NpeacToALLEN
paboTbl MO CNeLManbHOCTU, CNPABAAIOWMICA C BbINOJAHEHMEM 3a4aHNIA, NPeAYyCMOTPEHHbIX
NpPOrpammoi, 3HaKOMbI C OCHOBHOW INTePaTypPOM, pEKOMEHAO0BAHHOM Nporpammoi. Kak npasuno,
oueHKa "yA0BNeTBOPUTENbHO" BbICTAaBAAETCA CTYAEHTaM, AONYCTUBLLUMM NOFPELHOCTM B OTBETE Ha
3K3aMeHe U NMpu BbINMOJIHEHMM 3K3aMEHALMOHHbIX 334aHUI1, HO 061a4at0WMM HEOBX04MMbIMM
3HaHUAMM ANA UX YCTPaHEHUA NoA PYKOBOACTBOM NpenogaBsaTtens;

— Ha OLLeHKY «HEeyL0BAeTBOPUTENbHOY » (2 6anna) — pesynbTaT 06yYeHna He AOCTUTHYT,
06y4aloLLMIACA He MOKET NOKa3aTb 3HAHUA Ha YPOBHE BOCMPON3BeAeHUA U 06BbACHEHMA HPOPMaLMK,
He MOKEeT MOoKa3aTb MHTE/IEKTYa IbHble HAaBbIKM PeLleHUs NPOoCTbIX 3343y, T.e. Y CTYAEHTa,
0b6Hapy:KMBatoTcA Npobesibl B 3HAHUAX OCHOBHOTO y4ebHO-NPOrpamMmMHOro MaTepuana, AOCTUTHYTbI
NPUHLMNNa/bHbIE OLIMOKM B BbIMOJIHEHUN NPEAYCMOTPEHHbIX NMPOrPaMmmoin 3aJaHn.
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Ha OLEHKY «HeyaoBAeTBopuTenbHo» (1 6ann) — obyyalowmnca He MOXKeT NOKasaTb 3HaHMA Ha YPOBHE
BOCMpPOU3BeLEeHNA U 06bACHEHWA MHPOPMALUKN, HE MOXKET NOKa3aTb UHTEIEKTYaIbHbIE HaBbIKK
pelleHnsa NPOCTbIX 3a4au.

35



