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PaGouas nporpamma cocraenena ma ocmose ®I'OC BO mo cnemmamsmocts 21.05.04
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JIner akryanuzanua padoyeii nporpamMmbl

PaGouast mporpaMma mepecMoTpeHa, o0cy KIeHa U ono0peHa [Iist pealn3alyy B 2020 - 2021
y4e6HOM To/Ty Ha 3acefaHuy Kadenpsl ['eoIoriy, MapKIIeiepeKoro nena u oboramenus

[Tpotokon ot 03 W/ﬁ() r. Ne 1
3as. kadenpoit _ = U.A. Tpumun

PaGoyast IporpaMma IepecMOTpeHa, 00Cy KIeHa U ono0peHa UL peanu3aliy B 2021 -2022
y4eGHOM TOTy Ha 3acefaHuy kKadenpsl [ €0NOrny, MapKIIeHEPCKOTO /eNa 1 oborameHus

ITpoTOKON OT ___ 2005 B ENo
3as. kadenpoit N.A. T'pumnn

Pa6ouast IporpaMMa IepecMOTpeHa, 00Cy i/IeHa 1 onoOpeHa UL pealu3aluy B 2022 - 2023
y4eGHOM rofTy Ha 3acefaHnH Kadeapsl [ €oNorny, MapKIIeHIepCKoro nemna 1 oborameHus

ITporokom oT ___ 2015 SN0 A,
3aB. kadenpoit U.A. I'pumys

PaGodasi IporpaMMa TepecMOTpeHa, o0cyIkaeHa u onoOpeHa ULt peany3aiy B 2023 - 2024
y4eGHOM oMy Ha 3aceaHuy Kadenpsl ['eonornu, MapKIeHIepCKOTo ena 1 oborammeHus

[TpoToxom or _ 20 1 Ne

3aB. xadenpoi W.A. I'pumus

PaGouas mporpamMma IepecMOTpeHa, 06ey ikieHa i on00peHa UL pealu3alii B 2024 - 2025
y4aeGHOM roy Ha 3aceanuy kadenpsl ['eonornu, MapKIIeHIEPCKOro Jiena 1 oborareHus

[Tporokom oT ___ 20 moNe L
3aB. xadenpoi U.A. Tpumus

PaBouast mporpamMmMa MepecMOTPeHa, 00Cyxk/IeHa 1 0no0peHa it peatu3aly B 2025 -2026
yueGHOM rojTy Ha 3acenaHuu KaQenpsl [eomorny, MapKIeliiepcKkoro Aeia i oboramenus

ITpoToKON OT ___ 20 1. Noo .
3aB. kadhenpoiu W.A. I'pumus




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

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

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

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 odyuarouierocs, 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

yIpaBJIeHUs] CBOMCTBAMHU T'OPHBIX MOPOJ U COCTOSIHUEM MacCcHBa B Ipolieccax J00bIYU U
nepepaboTKU TBEP/BIX MOJIE3HBIX HCKOMAEMBIX, a TAKXKE MPU CTPOUTENBCTBE U SKCILTyaTalluu
MOJI3EMHBIX COOPYKEHUI

3HaThb METO/Ibl aHAJIN3a, 3AKOHOMEPHOCTH TIOBEJICHUS U YIIPABIECHUS CBOMCTBAMHU
TOPHBIX MOPOJ U COCTOSIHUEM MaccHBa B IIpolieccax J00bIYH U epepaboTKI
TBEP/BIX MOJIE3HBIX HCKOMAEMBIX.

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 ITOJIC3HBIX UCKOITACMBbIX.

Bnaners CIIOCOOHOCTBIO BHIOMpATh METO/IbI aHAJIN3a, 3aKOHOMEPHOCTH MTOBEACHUS U
YIIPaBJIEHUS CBOWCTBAMU TOPHBIX ITOPOJ U COCTOSIHUEM MACCHBA B
nporueccax JoObIUM U epepabOTKH TBEPBIX MOJE3HBIX HCKOMIAEMBIX.

ITK-4 roTOBHOCTBIO OCYILECTBIATh TEXHUYECKOE PYKOBOICTBO TOPHBIMU U B3PBIBHBIMU
paboTamu NpH SKCIUTyaTallMOHHOW pa3BeJKe, 100bIYe TBEPAbIX MOJIE3HBIX HCKOMAEMBIX,
CTPOUTENBCTBE U IKCILUTYaTalluH MOI3EMHBIX 00BbEKTOB, HEOCPEICTBEHHO YIPABIATh
IpoLeccaMy Ha MIPOU3BOJCTBEHHBIX 00BbEKTaX, B TOM YHCIIE B YCIOBUAX YPE3BbIYAMHBIX
cuTyanun

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

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




Brnaners CIIOCOOHOCTBIO BEIOMPATh U PACCYUTHIBATH OCHOBHBIE TEXHOJIOTHUECKHE
napameTpsl 3PGEKTUBHOTO M SKOJIOTUYECKH OE30MaCHOTO NMPOU3BOACTBA
paboT 1o nepepaboTKe U 0O00TAIEHHIO MUHEPATBHOTO CHIPhS HA OCHOBE
3HAHUH IIPUHIUIIOB q)HOTaL[I/IOHHOI‘O MMPOCKTUPOBAHHUA TCXHOJIOTHNYCCKUX
cxeM 000raTUTEeIHLHOTO MPOU3BOACTBA U BHIOOPA OCHOBHOTO U
BCIIOMOT'aTEJIbHOTO 000TraTUTEILHOIO 000PYJOBAaHHS

[TK-5 roTOBHOCTBIO IEMOHCTPUPOBATH HABBIKH Pa3pabOTKH IIIAHOB MEPONPHUATHIA TI0 CHUKESHUIO
TEXHOTCHHOM Harpy3KH IPOU3BOJACTBA HA OKPYKAIOLIYIO CPENY IIPU SKCIUTyaTallHOHHON
pasBejike, 100bIue U IepepadoTKe TBEPAbIX MOJIE3HbIX UCKOMIAEMBbIX, a TAKXKE IIPU CTPOUTEILCTBE
U SKCILTyaTalluy MOA3EMHBIX 00BEKTOB

3HaTh HAy4YHBIE€ METOJbI U MEPOIIPUSATHS O CHIDKEHUIO TEXHOTCHHON HArpy3Ku
Ha OKPYXKAIOIIYI0 CPey MPH IKCIUTyaTallMOHHON pa3BeaKe, 100bue U
nepepaboTKe TBEPABIX MOJIE3HBIX UCKOMIAEMBbIX

YmeThb MIPUMEHSTh Hay4YHbIE METO/IbI K MEPOIIPUSTHS 110 CHIKEHUIO TEXHOT€HHOMN
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 OKPYKAOIIYI0 CPEAy MPHU IKCILTyaTallnOHHOM
pasBezke, 10ObIYe U epepaboTKe TBEP/IBIX IMOJIE3HBIX HCKOMAEMBIX

[TK-12 roTOBHOCTBIO ONIEPATUBHO YCTPAHATh HAPYIIEHUS [TPOU3BOJICTBEHHBIX IIPOLIECCOB, BECTU
HNEPBUYHBIHN yueT BBIIOIHIEMBIX pabOT, aHAIM3UPOBATh ONIEPATUBHbBIE U TEKYIIME OKa3aTeIH
IIPOU3BOJICTBA, 0OOCHOBBIBATH MPEITIOKEHUS 110 COBEPIIEHCTBOBAHNIO OpraHU3alun
MIPOU3BOJCTBA

3HaTb OCHOBHBIC TCHACHI WU pa3BUTUS IIPOU3BOACTBCHHLIX ITPOILECCOB,
IOKa3aTcJIu IMPOMU3BOACTBA

Ymeth MIPUMEHSTh U3yUCHHbIE TEHICHIIMU Pa3BUTHSI IPOU3BOICTBEHHBIX
IIPOILIECCOB, OKA3aTEIHN IPOU3BOICTBA B IPOPECCUOHATIBHOMN JEATEIbHOCTH

Brnanets TEHJECHUUSAMH Pa3BUTHUS IPOU3BOACTBEHHBIX MTPOLIECCOB, TOKA3ATENN
MIPOU3BOJICTBA B NPO(ECCUOHATIBHON e TEIbHOCTH

ITK-19 rotoBHOCTBIO K pa3pabOTKe NPOSKTHBIX HMHHOBAI[MOHHBIX PELICHUN 1O
HKCIUTyaTallMOHHOM pa3Beike, J00bIUe, epepadoTKe TBEPABIX MMOJIE3HBIX HCKOMAEMBIX,
CTPOUTENBCTBY U SKCIUTyaTallMM MOJ3EMHBIX OOBEKTOB

3HaTb OCHOBHBIC TCHACHIIUN PA3BUTUA HHHOBAIITMOHHBIX peH_ICHI/Iﬁ o nepepa60TKe
TBCPABIX ITOJIC3HBIX HCKOIMAE€MBIX

Ymerp MPUMEHATHh U3YYEHHBIE TEHCHIIMN PAa3BUTUSI NHHOBALMOHHBIX PEIIECHUN 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 TpyI0eMKOCTh 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
KOHTaKTHasi paGota | & & dopma TeKyIero
= B
B aKaj. 4. X o H, KOHTPOJIA
Paznen/ tema g | (Baxan uacax) E B A y p Kon
> 3 ©|caMOCTOATENBFHOH | yCIeBaeMOCTH U
JUCIUTIIAHBI & [ . | xomneTenIUN
2 £ padoThI MIPOMEKYTOUHOM
nmal. | mpakT. | 3
Tlex. Z'g aTTeCTalnu
3aH. 3aH. | Q &
1. Beenenue
Hzyuenne
11 Conepxanue OCHZ:HOﬁ u
IWCIUIIMHBL, €€  3aJadH. . I1K-4, I1K-5,
JIOTIOJTHUTEIHHOM
3HayeHHe Hu poJib KonTponbhas I1K-12,
0,1 2 JIUTEPATYpPBI 110
oborareHus npu pabora I1K-19,
JUCIUILINHE,
UCIIOJIb30BAHUU  PA3IMYHBIX OIIK-9
KOHCIIEKTA
ITOJIE3HBIX MCKOIIAEMBIX N
JIEKIUH.
Nsyuenune
OCHOBHOM M
N [1K-4, TIK-5,
1.2 Knaccudukarms JIOTIOJHUTEIbHON
MPOLIECCOB JUIsl OOOTaIleHHUs 0,1 2 JINTEPATYPHI 110 Kontponbras IK-12,
HEHEBHHX HCKOIIAEMBIX ’ nncinnnyMHe pabora TIK-19,
’ OIIK-9
KOHCIIEKTA
JICKIIHH.
H3yuenue
1.3 Omnepannmy, LIMKJIBI, OCHgBHOﬁ u
CTaJuH. Ornenka . I1K-4, T1IK-5,
JIOTIOJTHUTEILHOM
3((GEKTUBHOCTH  MPOLECCOB KontponbHas MK-12,
3101 2 JIUTEPATYpPHI 110
oboraiieHus Hu HCLHTLITHHE pabota I1K-19,
KOMILIEKCHOCTH ’ OIIK-9
KOHCIIEKTa
UCIIOJIb30BAHUS CHIPbS N
JICKITHI.
NsyueHue
1.4 TIponyKTHl U TOKa3aTeIH OCHOBHOI 1
oboramenns. MatepuanbHbII . I1K-4, I1K-5,
JIOTIOJIHUTEIBHOMI
Oananc o TBEPIIOMY, KontponbHas MK-12,
0,1 2 JIUTEPATYpPHI 110
METaJlly, BOJIE B paboTta I1K-19,
JUCIUILINHE,
TEXHOJIOTHYECKUX cxemMax OIIK-9
oOoraiieHus pya KOHCTIeKTa
Py JICKITUH.
W3zyuenne
15 ITonsitue 0 OCHZ:HOﬁ u
KOJIMYECTBEHHBIX . I1K-4, T1K-5,
JOTOJTHUTEIBHOM
XapaKTepHUCTUKaX Konrtponbnas IK-12,
0,1 2,4 | nuTepaTypsl Mo
BEIIECTBEHHOIO cocraBa pabota I1K-19,
JUCLHUIIINHE,
MHUHEPAIBHOIO  CBIpb W OIIK-9
KOHCIIEKTa
MPOYKTOB 00OTAIIICHUS N
JICKIUH.
Uroro no pazaeny 0,5 10,4

2. I'paHynoMeTpHYECKUI COCTaB




Wzyuenne
OCHOBHOI1 U

21 I'panynomMeTpudeckuit . [1K-4, TIK-5,
JIOTIOJTHUTENILHON
COCTaB pyd M TPOIYKTOB Konrtponsnas IK-12,
0,5 5 JIUTEPATYPHI 110
oOoraiieHus, METOALl €ro pabota I1K-19,
JIHCIHIUINHE,
orpeJieNieHUs OIIK-9
KOHCIIEKTa
JIEKIUH.
Nzyuenne
HOBHOH 1
N OCHOBHONH TIK-4, TIK-5,
2.2 CutoBsil anamus. llkana JOIIOJTHUTENHHOM
KJIaccuuKauu Moayns| 3 5 JIUTEpPaTypsI IO Kontponbnas IK-12,
IIKAJIbI Knaccncp;ma 12071 VCLUITIAHE padora TIR-19,
I AUCIT > OIIK-9
KOHCIIEKTa
TEKIUH.
Wzyuenne
OCHOBHOI 1
2.3 OOpaboTka pe3yJabTaToB . [K-4, TIK-5,
JIOTIOJTHUTEJIbHOU
TPaHyJIOMETPHUYECKOTO KonrtponbHas IK-12,
5 JIUTEPATYPHI 110
aHalM3a U IOCTPOEHHE pabota IK-19,
JUCLIUTUINHE,
XapaKTePUCTHK KPYITHOCTH OIIK-9
KOHCIIEKTa
JEKIUi.
HWroro no pazneny 0,5 15
3. IloaroToBHUTENBHBIE MPOLECCH
Nzyuenne
HOBHOH 1 UT
OI?(C)HEHTE:)HLHOIZ na6§)azITo aﬂoﬁ TK-4, TIK-5,
3.1 I'poxouenue. Haznauenue n parop I1K-12,
01] 02 2 JIUTEPATYpPBI 110 paboThI
mporecca [K-19,
THCIHTUINHE, KonrponbHas
OIIK-9
KOHCIIEKTa pabora
JICKLIM.
Nzyuenue
OCHOBHOH M 3ammra 5 TK-4, TIK-5,
3.2 D¢ dexTuBHOCTH JOIIOJIHUTENBHOM |  1abopaTopHOii MK-12
TPOXOYEHHUs, KiIacCH(PUKAIUSI 01| 0,2 2 JIUTEPATYPHI 110 paboThI HK-19’
Y KOHCTPYKIIUU TPOXOTOB JTUCLIUIUINHE, KonrtponbHas OHK-é
KOHCIIEKTa paboTa
JeKIUi.
Nzyuenue
OCHOBHOH M 3amura 3 TK-4, TIK-5,
3.3 Mpobnenne. Hasnauenne JOTIOJTHUTENBHOM |  1abopaTopHOi TK-12
IpoOieHus, creness| 3 | 0,1 | 0,2 2 JIUTEPATYPHI 110 paboThl HK-19,
IpoOIIeHus JHCIUIIINHE, KonTponpras .
OI1K-9
KOHCIIEKTa pabota
JIEKITHH.
NsyueHnue
34 Knaccudukauus u OCHOBHOM M 3amura . [K-4, TIK-5,
JOTIOJTHUTENHOM |  J1ab0opaTopHOi
KOHCTPYKIMH JPOOMIOK JUIS MK-12,
01] 02 2 JIUTEPATYpPBI 110 paboTHI
KPYITHOTO, CpEeIHEro u IK-19,
THCIHIUIAHE, KonTponbHast
MEJIKOTO poOIeHus OIIK-9
KOHCIIEKTa pabota
JIEKITHH.
Nzyuenue
o OCHOBHOW 1 anmTa
3.5 KpymHocTh, 10 KOTOpOI © . 3am . [K-4, TIK-5,
JIOTIONTHUTENILHOU |  JabopaTtopHOn
HEO0OXOIMMO APOOUTH CBIPHE I1K-12,
01| 0,2 2 JIUTEPATYpPHI 110 paboThl
nepen oborameHneM. CxeMsl [K-19,
JTUCLIUTUINHE, Kontponbhas
IpoOIIeHus OIIK-9
KOHCIIEKTa pabora

JICKIIHH.




Wzyuenne

N 3amura
OCHOBHOM 1 n . I1K-4, T1IK-5,
3.6 V3menbucHe. . | maboparopHOif
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, TIK-5,
3.7 Knaccuduxanus ., | maboparopHoi
JIOMIOJIHUTEILHOM I1K-12,
Pa3MoJIBHOTO 000PYAOBaHMS. 01] 0,2 2 paboThl
JIUTEPATYPHI 10 ITK-19,
CxeMbl N3MEeNbYCHHUS 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 JIOTIONTHUTENILHOU |  JabopaTtopHOn ; '
MK-12,
(habpuk. 3aKOHOMEPHOCTH 01| 0,2 2 JIUTEPATYPHI 110 paboThI ITK-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 T TIK-4, TTK-5,
3.10 Koncrpykiun u JIOTIOJTHUTENBHOM | mabopaTtopHOit K-12
MIPUHLIUIT JeHcTBUS 011 02 2 JUTEepaTypsl MO paboThI K 19’
THIPOLMKIOHOB IHCIHIUINHE, KonrponbHas OIK 9
KOHCIIEKTa pabota
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 |  1abopaTopHOi
nuckonaeMmbIx. TeopeTrndeckue I1K-12,
0,5 JUTEPaTyphl MO paboThI
ocHOBEI. CKOpOCTh TaJeHus, I1K-19,
THCIHIUINHE, KonrponbHas
K03 GUIUEHT OIIK-9
KOHCIIEKTa pabota
paBHONAaEMOCTH N
JIEKIHH.
4.2 Iporecchr
IpaBUTAIIOHHOTO Uzyuenue
oborarieHus: MPOMBIBKA, OCHOBHOI 3ammra TTK-4. TIK-5
OTCa/IKa, KOHIIGHTpAIMs Ha JIOTIOJTHUTENILHOU | JabopaTtopHOn HK’-12 '
cromax, o0orameHne Ha 0,5 1 JIUTEPATypPHI IO paboTbl 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-MeTphl  anmaparoB U IK-19,
JHCIUIUIAHE, KontponbHast
MaIIVH, NIPaKTUKa HX OIIK-9
KOHCIICKTa pabota
MPUMEHEHUS

JICKITUH.




Wzyuenne

4.4 MarautHOe oboramieHue. OCHOBHOH U 3amuTa TK-4. TIK-5
Teoperuueckue OCHOBBI. JIOIIOJIHUTENBHOM | 1abopaTopHOii HK' 12 '
MarHuTHbIe CBOICTBa 0,5 JIUTEPATYPHI 110 paboThI K 19’
MHHEpaJIOB, MarHUTHBIE TI0JIS JIHCIHIUINHE, KonrponbHas OIK 9'
CernapaTropoB KOHCIIEKTa pabota
JIEKIUH.
Nzyuenne
45  OOopynoBanue  1is N
OCHOBHOM 1 3amura
MarHuTHOTO oborareHus: . . [1K-4, TIK-5,
JOTIOJIHUTENBHOM |  1abopaTopHOi
cemaparop IS CHJIBHO H IK-12,
0,5 JIUTEPATypPhI MO paboTh
c1a00MarHUTHBIX PyJ; CyXue ITK-19,
JIHCIUIUINHE, KonrponbHas
u MOKpBIE MarHuTHBIE OIIK-9
KOHCIIEKTa pabota
cenapaTopsl N
JeKLHIH.
Wzyuenne
4.6 DneKkTpuyecKoe OCHOBHOI1 1 3amura TK-4. TIK-5
oOorarieHue. duznyeckue JIOTIONTHUTENILHOU |  JabopaTtopHOn 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 CneunanbHble METOJBI JOTIOJTHUTENBHOM |  1abopaTopHOi K-12
MOATOTOBKU U 00OOTaleHus JIUTEPATYpPBI 110 paboThI K 19’
pyx JUCITUTUTAHE, KonTponpras OITK 9’
KOHCIIEKTa pabota
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 OIK 9
npobiieHue, U3MeTbYCHUE, KOHCIIEKTa paboTa
XMMHU4YECKoe oboraiieHune JIEKIIHH.
Nzyuenue
OCHOBHOW 1
. ITK-4, T1K-5,
4.10 dnoTtanroHHOE JIOTIOTHUTENBHOMN
KonTponbhas MK-12,
oborarmenue. Teopernueckne JUTEPATypPHI MO
pabota I1K-19,
ocHOBBI. Kunetunka drotanuun THCIHIUIAHE, OI1K-9
KOHCIICKTa
JIEKITHH.
Nsyuenue
OCHOBHOM 1
411 droranoHHEIE . T1K-4, T1IK-5,
JOTIOJTHATENHHOM
peareHTsl, ux Konrponbnas MK-12,
JIUTEPATYPHI 110
K1accuuKanusi, Ha3HauUCHUE pabora IK-19,
. JHCIHIUIAHE,
Y MEXaHU3M JEHCTBUS OIIK-9
KOHCIICKTa
JIEKITHH.
Nzyuenue
OCHOBHOM 1
. ITK-4, T1K-5,
4.12 ®dnoTanoHHbIE JOTOJIHUTEBHOM
MAIIHHBI, UX KIacCU(pUKAIHs JUTEPATypPBI MO Konrporbhas IR-12,
KOHCT I;LII/IH ’ nnciunnyHe paora [IK-19,
Py ’ OIIK-9
KOHCIIEKTa

JICKIIHH.




4.13 TlpakTHKa NPHUMEHEHHS

Wzyuenne
OCHOBHOI1 U

MallliH  pa3JIM4HbIX THIIOB N I1K-4, T1IK-5,
JIOTIOJIHUTEIBHOMI
(MexaHu4ecKue, KoHnTponsHas I1K-12,
2 JIUTEPATYPHI 110
ITHEBMOMEXaHHYECKHE, CIIHTITHTe pabota I1K-19,
KOJIOHHbIE U Jp.). CxeMbl u ’ OIIK-9
KOHCIIEKTA
PEKUMBI PIIOTAIIH N
JICKITHI.
Hroro no paszueny 1 23
5. O0e3BOXKUBaHUE U OIPOOOBAHUE
Wzyuenne
OCHOBHOM H
5.1 O0€e3BOKMBaHHUE. ONONHUTENBHO [1K-4, TIK-5,
Haznauenue ornepanuit KontponbHas IK-12,
0,5 5 JIUTEPATYPHI 110
00€e3BOKHUBAHUS u 1704 [ pabora I1K-19,
KJaccUpUKaIus ’ OIIK-9
KOHCIIEKTA
3 JICKITHUH.
Wzyuenue
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!l ¥ Ha-3HaYeHUe pod ’ OIIK-9
KOHCIIEKTA
JIEKIIHH.
HWroro no pazneny 0,5 10
6. OO6mmue CBEICHMS 00
000raTUTENBHO-TEXHOJOTHUECKOM
CHCTEME
Nzyuenne
OCHOBHOM M
6.1 TeXHOIOTHYECKUE CXEMBIL: . I1K-4, I1K-5,
JIOTIOJTHUTENHHOM
Ka4eCTBEHHBIC, KonTponbhas I1K-12,
0,5 3 JIUTEPATYPHI 110
BOJHO-IIIIIAMOBEIE M CXEMBEI HCHHILIHHE pabora I1K-19,
LEIH anmnapaToB ’ OI1K-9
KOHCIIEKTA
JICKITUH.
Wzyuenue
6.2 VYmpaBieHHe KayecTBOM OCHZ;IHOﬁ "
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
7 YEPHBIX HB@THLIIIX u JIOTIOJTHUATEIHLHOM TK-4, TIK-5,
pZ}.‘[KI/IX P ’ METAaJJIOB 4 JIMTEPATypPhI IO Kontponbnas [K-12,
p ’ patyp pabota I1K-19,
TpeGoBanus K  KadecTBY JIUCIUTIINHE, OIK-9
KOHIICHTPATOB U ChHIPBSI. KOHCIIEKTa
JICKIHH.
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




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

B mpouecce npenonaBaHus AUCHUILIMHBL ««OOOraiieHue MOJNE3HbIX HCKOMAEMBIX»»
NPUMEHSIOTCS Pa3INYHBIC BUIBI 00pa30BaTEIbHBIX TEXHOJIOTHH.

JIeKIMOHHBIN MaTepuan 3aKperuisieTcss B XOJe JIabOpaTOpHBIX paboOT, HAa KOTOPBIX
BBIIIOJHAIOTCS TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
IIPOBEICHUH JIAOOPATOPHBIX 3aHATUH HCIOJIB3YETCS] METOJ KOHTEKCTHOrO OOy4YeHMs, KOTOPBII
IIO3BOJISIET YCBOUTH MaTepHal IIyTEM BBIABICHMS CBS3€M MEXIy KOHKPETHBIM 3HAHHUEM U €T0
IIPUMECHEHHUEM.

Ilepenaua HEOOXOAMMBIX TEOPETUYECKUX 3HAHUH UM (OPMHUPOBAHHE OCHOBHBIX
IPEeCTaBICHUH 110 KypCy MIPOUCXOAMT C UCIIOIb30BaHUEM MYJIbTUMEIUITHOIO 000py10BAHHUS.

6 YueOHO-MeTOIMYeCKOE 0OOecredeHue CaMOCTOSITeIbHON padoThl 00y4aroIuXcst
[IpencraBneno B npuioxxenuu 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 u3n., crep. — Mocksa : ['opHas kaura, [0. r.]. — Towm 2 . Tex-Hosoruu
oborameHus mojae3Hbix uckomaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —Pexum
nocryna: https://e.lanbook.com/book/111337

2. JHeroms, E.IO., HlaBakymea, O.Il. OOorameHue TMOJE3HBIX HCKOMAEMBIX
[DnekTpon-HBIH pecypc] : ydebHOe mocobue /| MI'TY. - Marautoropck : MI'TY, 2016. - 1
DIIEKTPOH. OIIT. JICK (CD-ROM) - Pexum J0CTyMa:
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
nocryma: http://znanium.com/catalog.php?bookinfo=501567 - 3arm. c¢ oakpaHa. —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 noctyna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. Marautasie, 3JeKTpUYECKHE U CTCIIHAIIBHBIE METOBI 00OTaIICHUS
NIOJIE3HBIX MCKOTAeMbIX | y4eOHuK : B 2 Tomax / B.B. Kapmasun, B.1. Kapmazun. — 3-e m3n.,
crep. — Mocksa : ['opHas knwura, [6. T.]. — Tom 1 : MarHuTHbIE U SJEKTPUUECKHUE METOJIBI
oOorameHus moyie3Hbx uckonaemorx — 2017, — 672 ¢. — ISBN 978-5-98672-458-4. — Pexum
noctyma: 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 [Ipomeccst anmapatsl: YueOnuk. M.: MI'TYVY, 2004. — 471 c.

6. AGpamoB A.A. IlepepaboTka, oboraiieHre 1 KOMIUIEKCHOE UCTIOIb30BAaHUE TBEP-IBIX
rmoste3HbIX uckonaeMbiX. T.11 TexHomorus oOoraiieHns moJjIe3HbIX HCKOMAaeMbIX: YUeOHUK. M.:
MITYVY, 2004.-471c.

7. A6pamoB A.A. TexHosorus rnepepaboTku U oboramieHus pya: Ydeb. moco6. B 2
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KH. — M.: U3narensctBo MITY, 2005.

8. Kapmasun B.B. MaruutHsle, 3JIeKTpHUECKHEe U CHEIHallbHbIe METO/bl 00OoralieHus
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. /Ilox 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 ITOJIE3HBIX
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. Tlepuoaunueckue u3nanus: «OOorameHue pyn», pedepaTuBHbI xypHan «['opHOE
neno», «['opHbli )KypHan», «/3BecTus BbICHINX Y4EOHBIX 3aBECHUI.

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. lerons E.YO., [llaBakynesa O.I1. [TepepaboTka mosie3HbIX UCKOMAEMBbIX [ DIEKTPOHHBIN
pecype] @ mpaktukym / MI'TY. - Marauroropck : MI'TY, 2017. - 1 35eKTpOH. ONT. IUCK
(CD-ROM)

r) [Iporpammuoe o6ecneuenue u UnTepHer-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 |, 135 o1 17.09.2007 GeccpouHo
Professional

7Zip cB00OTHO pacnpocTpansemoe [10 0OECCPOIHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

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

https://elibrary.ru/project risc.asp

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

HNudopmanmonnas cucreMa - EnnHOe OKHO JOCTyma K
HHGOPMAIMOHHEIM pecypcaM
9 MaTepHaJIbHO-TEXHHYECKOE o0ecneyeHne JUCIHILTHHBI (MOIYJIsl)

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

MaTepI/Ia.HBHO-TeXHI/I‘-IeCKOG obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:


https://newlms.magtu.ru/course/view.php?id=75768#section-5
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JlexuvoHHas ayaurtopus: MynbTUMEIUNHBIE CPEACTBA XpaHEHHUs, Iepefadyd H
npeJcTaBiIeHus HHPOpMaIUU

JIaGoparopusi MEXaHUYECKHUX UCTIBITAHUMA:

1. JTaGoparopHas ycTaHOBKa IIICKOBOM JIPOOUIIKH;

2. JJabopaTopHas ycTaHOBKAa MEXaHUYECKOTO BCTPSIXUBATEIIS;

3. JJabopaTopHas ycTaHOBKA IIapOBON MEJLHUIIBL,

4. JJabopaTopHast yCTaHOBKA MEJILHHIIBI C BPAILIAIOIIEHCS OChIO;

5. JJabopatopHas ycTaHOBKAa HHEPLIMOHHOTO TPOX0Ta;

6. CrangapTHbIil HAbOp CHUT;

7. JlaboparopHas ¢ioTallioOHHAs MaIlIHa;

8. JlaGopaTopHbie rpaBUTALMOHHBIE armaparsl (otrcamounas MallllHa,
KOHIEHTPALMOHHBII CTOJI, BAHTOBBIE CETIapaTophl);

9. JlaGopaTOpHBIil MAarHUTHBIH cemaparop.

AynuTopuu sl CAaMOCTOSITETbHOM pabOThl: KOMIBIOTEPHBIE KJIACCHI; YUTAIBHBIE 3aJIbI
oubmuoreku: IlepconanbHbie kommbloTepsl ¢ aketom MS Office, Beixomom B MHTEpHET 1 €
JIOCTYTIOM B AJIEKTPOHHYIO HH(GOPMAIIMOHHO-00Pa30BaTEIbHYIO CPEly YHUBEPCUTETA

[Tomemenne Ui  XpaHeHUs] W OPOPHIAKTUYECKOTO OOCIY)KMBaHHUS  y4eOHOTO
obopynoBanus: lllkadel nns XpaHeHHS Y4eOHO-METOAMYECKON JOKYMEHTAIMH, Y4eOHOTro
000pyIoBaHus 1 y4eOHO-HATIISITHBIX TIOCOOHH.



ITpunoxxenue 1
6 YueOHO-MeTOoAHUYeCKOe o0ecneyeHne caMOCTOATEIbHOI padoThl 00y4aloIuXCs
[To mucruruinae «OOoTraeHne MOJIE3HBIX UCKOMAEMbIX» MIPEyCMOTPEHA ayIUTOPHAS U
BHEAyJIMTOPHAsl CAaMOCTOsITeNIbHAs paboTa 00yJaromuxcsl.
CamocTosTenpHas padoTa CTYACHTOB TOCTPOCHA TaKUM 00pa3oMm, 4TO B Iiporiecce pabo-Thl
CTYJEHTBI 3aKPEIUISIIOT 3HAHUS, TOTYYSHHBIE B IIPOLIECCE TEOPETHUECKOr0 0O0yUeHusl, TEM CaMbIM
dbopMupyroT pohecCHOHAILHBIC YMEHHS i HABBIKU.
B npouecce u3yueHus: AUCUUIIIMHBI OCYILIECTBISETCS TEKYUIUI U ePUOIUUECKH KOH-TPOJIb 32
pe3yJbTaTaMH OCBOEHHS yueOHOro Kypca. TeKyuii KOHTPOJIb OCYIIeCTBISETCS
HEIMOCPE/ICTBEHHO B MPOIIECCE YCBOCHUS, 3aKpeIlIeH I, 0000I1IeHNs U CCTeMaTH3alluy 3HaHUH,
YMEHHA, BIIa/ICHUS HAaBBIKAMU U IO3BOJISIET ONEPATUBHO IUArHOCTUPOBATH M KOPPEKTHUPOBATH,
COBEpIICHCTBOBATH 3HAHUA, YMEHUS U BJaJICHUE HABBIKAMU CTYJIEHTOB, O0ECIIeunBaeT
CTUMYJIHPOBAHUE ¥ MOTHBAIUIO UX JIEATEILHOCTH HA KaXJIO0M 3aHATHHU. TeKyIIuii KOHTPOJIb
ocyliecTBIsieTcs B popMe yCTHOTO orpoca (codece1oBaHms ).
[Teproaudeckuii KOHTPOJIb [IETTh KOTOPOro 0000IIECHIE U CUCTEMATH3AIHSI 3HAHHH, TTPOBEpPKa
3¢ (HeKTUBHOCTH YCBOEHUS CTYACHTAMHU OMPEEIIEHHOTO, TIOTHYECKH 3aBEPIICHHOTO COAePKAHUS
y4eOHOTO MaTepraa OCyIECTBIsETCS B (hOpMeE 3aIIUTHI JTA0OPATOPHBIX, KOHTPOIBHBIX PadoT.

OneHOYHBIE CPEACTBA JIs MPOBEACHUS TEKYIIEH aTTecTaluu

Tecmut 013 camonpogepku:

Bapuanm Ne 1.

1. Yto Ha3bIBaeTcsi 000raleHuemM MnoJie3HbIX HCKONMaeMbIX?

1. D10 mporecchl XUMUYECKOTO Pa3IeIeHUs MUHEPAJIOB.

2. DTO MPOIECChl MEXaHUYECKOTO pa3/IeJIeHUs MUHEPAIOB 0€3 M3MEHEHUS XUMHUYECKOT0 COCTaBa
CBIPBSL.

3. DTO OKUCTUTENHHO-BOCCTAHOBUTEIBHBIE TIPOIIECCHI 33 CYET YACTUYHOTO WIIH ITOJTHOTO
nepexo/ia JIEKTPOHOB OT OJHUX ATOMOB K JIPYTUM.

4. 3T0 MpOIEeCChl U3MEHEHUSI CTPYKTYPbI, MUHEPAIIBHOTO, a MHOT/Ia U XUMHUYECKOTO COCTaBa
TOPHBIX IOPOJT B 36MHOM KOpe.

2. KonuenTparom Ha3bIBaeTcs ...

1. mpoayKT, B KOTOPOM MaccOBast 1011 OJIE3HOTO KOMIIOHEHTA 3HAYUTENIBHO BHIIIE, YEM B
HCXOJIHOH PYZAE;

2. IPOAYKT, B KOTOPOM MaccoBasi J0JIsl OJIE3HOTO KOMIIOHEHTA HIKE, YEM B UCXOJIHOM PY/E;
3. IPOAYKT, B KOTOPOM MAacCOBast I0JIsI TIOJIE3HOTO KOMIIOHEHTA BBIIIIE, YeM B HCXOHOU pyJie, HO
HUXKE, YeM B KOHIIEHTPATE;

4. MPOAYKT, B KOTOPBIH BBIACISETCS OOJIBIIIasi 4aCTh MUHEPAIOB BMEIIAIOIIEH TTOPOIBI M BPETHBIX
[IpUMecen.

3. Cxema nenu annapaTroB NoKa3bIBaeT...

1. mepedyeHs M MOCNEAOBATEIBHOCTh TEXHOJIOTMUECKUX MPOIIECCOB U Ollepaluid, KOTOPbIM
MOJIBEpPraeTcs MOJI€3HOE UCKOTIaeMOE;

2. KOJIMYECTBEHHBIC MTOKA3aTEH 000TaIleHuUs ISl KaXXI0H Onepaiuy 1 MpoayKTa;

3. KOJTMYECTBO BOJIBI, I00ABISIEMOE B ONPECICHHBIC OTIEPAIIN M MPOAYKTHI 00OTAIICHHS;

4. myTH cIeI0BaHUs MOJE3HOTO UCKOMAeMOTO0 U MPOJIYKTOB 000TaIleHHs C YCIOBHBIM
n300paXkeHue armaparos.

4. CteneHb KOHIEHTPALMHU NOKA3bIBAeT:

1. Bo ckonbko pa3 Macca KOHIIEHTpAaTa MEHBIIIE MaCChI CHIPhS, U3 KOTOPOTO OH TMOJTYYCH;

2. Bo ckonbko pa3 MaccoBas 0715 KOMIIOHEHTA B KOHIICHTpaTe OOJIbIIIE MaCCOBOM JJOIU 3TOTO
KOMIIOHEHTa B UCXOAHOM pYyJE;

3. Kakas 1011 IeHHOr0 KOMIIOHEHTA Tepelia B XBOCTHI;

4. CteneHb NpUOIMHKEHUS PEabHOTO Mpoliecca 000TalIeHUS K U1€aTbHOMY.

5. Uto noka3piBaeT BbINYKJIAsl XaPAKTEPUCTHKA KPYIHOCTH MO ILTIOCY?

1. B mpo6e npeobitanatoT KpyImHbIE 3epHa.



2. B npo0e npeobiagaoT MEJIKHE 3epHa.

3. B mpo6e paBHOMEpPHO pacipeeieHbl KPYITHBIE U MEJIKUE 3€PHA.

4. B mpoOe npeobagaroT MiIamebl.

6. KakoBo Ha3HaYeHUe onepaluy NPeABAPUTEIHLHOI0 IPOX0YEHHUS B CXeMax
PYAONOATOTOBKHU?

1. 1511 KOHTPOJISI KPYITHOCTHU APOOIEHOr0 MPOIYKTA.

2. 1514 ojty4eHusi TOBapHOTO MPOAYKTa 3aJaHHON KPYITHOCTH.

3. Jlns pa3aeneHus 4acTHUl], UMEIOIIUX Pa3Inius B TBEPAOCTH WU (GOopMe KYyCKOB.

4.]1ns1 oTAeneHus TOTOBOIO IO KPYIMHOCTH MPOAYKTA OT UCXOAHOI0 MaTepuaa, NOCTYIatoIIero
Ha ApoOJICHHE.

7. 1asl rpoXoYeHusi KPYMHOKYCKOBOI0 MAaTepHaJia MPEeUMYIIECTBEHHO UCIOJIb3YHTCS. ..
1. KOJIOCHUKOBBIE PEIIETKH.

2. TUCTOBBIC peHi€Ta.

3. IPOBOJIOYHBIE CETKH.

4. nyroBbI€ CHUTA.

8. IIpu xkakoMm yc10BMH 3G (PeKTUBHOCTH I'POXOYEHHUS PABHA HYJIIO?

1. ConepxaHue oTceBaeMOro Kjlacca KpyIHOCTH B UCXOJHOU Py/i€ PaBHO COJIEPKAHUIO
0TCEBAEMOT0 KJlacca B HAJPEUIETHOM IPOAYKTE.

2. ConepxaHue OTCEBAEMOr0 KJjlacca KPYITHOCTH B HAJPEUIETHOM IPOAYKTE PABHO HYIIIO.
3. ConepkaHue 0TCEBAEMOro Kiacca KpylHOCTH B UCXOAHOU pyae paBHO 100%.

4. CopeprxaHue 0TCEBAEMOTO KJlacca KPYMHOCTH B HaJpelieTHOM npoaykte paBHo 100%.
9. B yeM cymiHOCTH npouecca ApodJieHus?

1. Pa3nenenue chllydnx MaTepHaioB Ha KJIACCHl KPYITHOCTH.

2. Pa3nenenue none3HbIX HCKOMAEMBbIX MO/ ACMCTBUEM BHEUTHUX CHJI, TPEOA0JICBAIOIINX
BHYTPEHHUE CHJIBI CIETIICHUS MEXIY YaCTHIIAMHU.

3. OtaeneHne OCHOBHOM Macchl BMEIIAIOUIEH OPOAbl OT UCXOAHOM py/ibl IEPEl TOHKUM
H3MEIbUCHUEM.

4. Jlo3upoBaHU€ U CMEUIMBAHKUE PA3JIMYHBIX IO KAYECTBY MOJE3HBIX UCKOMAEMBbIX JIJIS
MOBBIIICHHS OJTHOPOTHOCTH KAYECTBEHHOTO COCTaBa PY/I.

10. Yo noxka3piBaeT creneHb ApodaeHusi?

1. Bo ckomnbKo pa3 pa3zMep OTBEPCTHI MPEIbIAYIIETO CUTa OOJIbIIE pa3Mepa OTBEPCTUH
MOCIIEAYIOIETO CUTA B CTAHAAPTHOM HAOOpE CHUT.

2. Bo ckosbKO pa3 KpYMHOCTH APOOJICHOTO MPOAYKTa OO0JIbIIIE pa3Mepa pa3rpy30uHOil menu
TPOOHIIKH.

3. Bo ckonbKO pa3 KpymHOCTh KYCKOB APOOJICHOTO MPOJAYKTa MEHBIIIE KPYITHOCTH KYCKOB,
MOCTYMAIOIINX Ha IPOOJICHHUE.

4. Bo cKoJIbKO pa3 KPYMHOCTh KYCKOB IPOOJIEHOT0 MPOAyKTa O0JbIe KPYITHOCTH KYCKOB,
MOCTYMAIONINX Ha APOOJICHHUE.

11. B meabHHUIIaX cCAMOU3MeJIbYEHUA U3MeJIbYaloleil cpeloi ABJIAITC:

1. cTajgbHbIE CTEPKHHU.

2. cTajbHBIE WA YyTYHHBIC IIAPHI.

3. pyaHas «rans».

4. KpyIHBIE KYCKH PY/IbIL.

12. Kakoii U3 nepeyucJaeHHbIX IPOLECCOB HEe OTHOCUTCS K I'PABUTAIIHOHHOMY METOXY
oOoramenus?

1. oTcanka

2. KOHLIEHTPAIIUS Ha CTOJaxX.

3.000raieHne B TSHKEIBIX CYCICH3USX.

4. oboraieHue Mo TPEHHUIO.

13. O6sacTh NpUMeHEeHNs KOHIEHTPALMOHHBIX CTOJIOB.

1. s oOoramieHus 30J10TOCOIEPKAINX TECKOB M TOHKO U3MENbUEHHBIX Pyl PEIKHX METAIIJIOB
KpPYIHOCTBIO MEHEE 3 MM.

2. [Ins oboramenus yriei KpynHocThio 250-0,5 M.



3. Jlnst oborarenus py1 YepHBIX METAJUIOB KPYMHOCTHIO 50-0,2 MM.

4. Inst oboramieHus Cyiab(UIHBIX Pyl IBETHBIX METAJLIOB.

14. CymnocTh npouecca neHHoi gpuioraumnu.

1. T'unpodunpHbIe YacTULIBI 3aKPETUIAIOTCA Ha BO3AYIIHBIX ITY3bIpbKaX U BCILJIBIBAIOT Ha
MIOBEPXHOCTH, TUAPO(POOHBIE YACTHUIIBI OCTAIOTCSA B 00BEME ITYIIbIIBI.

2. 'unpodoOHbIe YaCTUIIBI 3aKPETISIOTCS Ha BO3AYIIHBIX MYy3bIPhKAX U BCIUIBIBAIOT HA
MOBEPXHOCTh, TUAPO(PUIBHBIC YACTUIBI OCTAIOTCS B 00BEME MYJIBbIIHI.

3. 'uapodobubie ¥ rTUAPOPUIbHBIE YACTHUIIBI 3aKPEIUISIIOTCS Ha BO3AYIIHBIX My3bIPhKax U
BCIUIBIBAIOT HA MIOBEPXHOCTD.

4. I'mapodoOHbIe ¥ THAPO(HIIBHBIC YACTHIIBI OCTAIOTCS B 00BEME MYJIBITHI.

15. OcHOBHBIM (pM3HYECKMM CBOHCTBOM MHHEPAJIOB, ONPeAeSIIOLUM BO3MOKHOCTD
MATHUTHOT'O 00OraiieHms, siBJIsSeTC:

1. YaenbHas MarHuTHas BOCIIPUUMYUBOCTb.

2. AudnekTpudeckasi IPOHUIIAEMOCTb.

3. JlromuHECHIEHITUS (XOJI0IHOE CBEUCHHE).

4. TpubosnekTpuueckuii 3P dekr.

Bapuanm Ne 2.

1. Ilesib10 000raTUTEJBHBIX POLECCOB SIBJISIETCH:

1. Beigenenue MeTajuioB U3 XUMHUYECKUX COETMHEHUN U OT/IeIIeHUEe HEMEeTAJUIMYECKUX
KOMIIOHEHTOB.

2. OuncTKa METAJJIOB OT HEKEIATENbHBIX TPUMECEH.

3. Otaenenue Nojae3HbIX MUHEPAJIOB OT BMEUIAIOIIEH IOPO/Ibl M BPEAHBIX IPUMECEN U IIOTyYeHUE
KOHIIEHTPATOB, 10 CBOEMY KayeCTBY YAOBJIETBOPSAIOLINX TPEOOBAHUAM MTOCIIEYIOIUX
HepeIeNIoB.

4. N3BneueHune OTAEIbHBIX COCTABISAIOIMX TBEPAOIO MaTeEprasia ¢ IOMOLIbIO PACTBOPUTEIIS.
2. lleHHBIM KOMIIOHEHTOM Ha3bIBaeTCH:

1. CkomieHue none3HbIX UCKOMAEMBIX B 36MHOM KOpE.

2. DneMeHT WU IPUPOJHBIA MUHEPAJ, C LENbI0 MOTYYEHHsI KOTOPOTo J00BIBAETCS MOJIE3HOE
HCKOIIaEMOE.

3. [IpupoiHOE XUMUYECKOE COETMHEHHNE, 00pa3yIOLIeecs IPU Pa3INYHbIX PU3UKO-XUMUYECKUX
npolieccax, IpOTEKAONUX B TIIyOMHAX U Ha MOBEPXHOCTH 3€MIIH.

4. DreMeHThl WK IPUPOAHBIE MUHEPAIIbl, KOTOPbIE YXYAIIAal0T KaueCTBO KOHIIEHTPATOB.

3. P PpeKTHBHOCTH 000TaleHUs XapaKTepu3yerT...

1. MOTHOTY OT/ENIEeHUsI MEJIKOTO MaTepHala OT KpYIHOTO.

2. U3BJIeUEHHE T'PAHUYHOIO Kjacca KPYIMHOCTH B CIIMB WJIM B TIECKH.

3. 4010 IIEHHOT'O KOMIIOHEHTA, MepelIe/IIero B KOHIIEHTPAT U3 UCXOTHOU PY/IbL.

4. cTenieHb NPUOIMHKEHUS peaslbHOTO Ipoliecca 000raleHns K HaeaIbHOMY.

4. BoaHo-11aM0Basi cXeMa MOKA3bIBAET:

1. ITytu cinenoBaHus MOJIE3HOTO UCKOMAEMOI'0 M IMTPOAYKTOB 0OOTAIEHHUs C YCIOBHBIM
1300paKeHHEM arnaparos.

2. IlepeueHp U MOCIEI0BATENIBHOCTh TEXHOJIOTHYECKUX IIPOLIECCOB U ONEPALMU, KOTOPHIM
MOJIBEpPraeTcs MOJIE3HOE UCKOMIaeMoe.

3. KonnuecTBeHHbIE MTOKa3aTeIN 000TalleHus A KaKJ0| Olepaluu U MPOJLyKTOB.

4. KonuuecTBo BOJIbI, 00ABIsIEMOE B OT/IEIbHBIE ONEPAIK U TPOYKTHI.

5. Kakasi u3 nepe4uncjJeHHbIX ONePalHii He OTHOCHTCS K MOATrOTOBUTEJIBLHBIM NPoLeccam
odorameHus?

1. ApoGiienue.

2. I'poxoueHnue.

3. Ycpennenue.

4. O4ncTKa CTOYHEIX BOJIL.

6. Uto noka3piBaeT TOYKA MepecevyeHnsi CYMMAPHOH XapaKTEePUCTHKH «I10 ILTIOCY» € 0ChI0
abcuucc?



1. Pa3mep MakcuManbHOTO KycKa B TIpooe.

2. Pa3mep MUHUMAJIBHOTO KycKa B mpooe.

3. CpenneMeMaHHbIi pa3Mep.

4. Cpennuii nuamMeTp Kycka.

7. J0CTOMHCTBOM IITAMIIOBAHHBIX (JIUCTOBBIX) pelleT SIBJISEeTCH:

1. [TpoAOKUTENBHBINA CPOK CITYKOBI M IOCTOSIHHBINA pa3Mep OTBEPCTHIA.
2. bosnbias mIo0Maah «GKUBOTO CEUCHUSI.

3. Manas miomaab «GKUBOro CEYEHUsD.

4. BeICTpBI U3HOC, Pa3pbIB U CMEILLEHUE ITPOBOJIOYEK.

8. ®opmyaa nis pacyera 3¢ PeKTUBHOCTH IPOXOYEHHS:

1. E=g¢ — Vi
E = yk(ﬂ_a)
a
— (B, -a)
2. ﬂM .

. (p-afa-0)
3 a(100-a) B -6)

o Qo
4 Quo*a

9. Yem onpeaessieTcsl IIIaBHbIM 00pa30M KOHEYHas1 KPYIMHOCTH AP00/IeHOro NMPoayKTa?
1. Pa3aMepoM BKpaIIEHHOCTH 3€PEH OJIE3HBIX MUHEPAJIOB.

2. Kpenoctbio pyasl.

3. MaccoBoil o1l IEHHOr0 KOMIIOHEHTA B py/JE.

4. KpynmHOCTBIO HCXOJHOU PYABI.

10. Kakum 00pa3oM nNpoMCXOIHUT Npouece Apod/1eHns B KOHYCHBIX IPOOHIKax?

1. 3a cuer TMHAMHUYECKOTO BO3CHCTBUSA POTOpA.

2. 3a cueT pa3JaBiIMBaHUs MEXKIY ABYMs IUIUTAMU.

3. 3a c4eT AKCLEHTPUYHOr0 IBUKEHUSI BHYTPEHHETO KOHYCA.

4. 3a cuer 3aXBaThIBaHUsA 3yObsIMHU U PACKAJIBIBAHUS J10 TPeOyeMON KPYITHOCTH.

11. ITonsiTHe 0 TUAPABINYECKON KIaCCHPUKALMH.

1. ITpouecc paseneHus cMeCu MUHEPAIbHBIX 3€PEH Ha KJIACChl KPYITHOCTHU IO CKOPOCTSM
OCaXJEHUs B BOJHOM Cpee.

2. Ilpouecc pa3zencHusi CMECH MUHEPAIIBHBIX 3€PEH Ha KJIACChl KPYITHOCTH 110 CKOPOCTSM
OCaXJEHUS B BO3AYIIHOW Cpee.

3. IIpouecc pasaeneHns cMecu MUHEPAIbHBIX 3€PEH Ha KJIAcChl KPYITHOCTH IIPH TOMOLIHU
MPOCEUBAIOIIUX TOBEPXHOCTEM.

4. IIpouecc pa3aeneHuss CMECH MUHEPAIBHBIX 3€PEH 10 IUNIOTHOCTH B BOJHOM cpeae,
MyJbCUPYIOLIEH OTHOCUTENBHO pa3AesieMO cMeCH B BEPTUKAIILHOM HalpaBiIeHHH.

12. IIpouecc pa3aesieHUst YACTHIL B TSKEJIBIX Cpeax (CyCNeH3UsiX) MPOUCXOAUT:

1. ITo nnoTHOCTHM YacTHII.

2. Ilo ckopocTaM NaZieHHsI YaCTHIL B CPEJIE.

3. Ilo KpynmHOCTH YaCTHI.

4. TTo dpopme vacTuil.

13. I''1aBHBIM 10CTOMHCTBOM ()JIOTALIHOHHOI'0 METOAA 000raleHHsl SBJIACTC:

1. Hu3kuii pacxof 371€KTpOIHEPTHH.

2. IIpocToTa Mpon3BOJACTBEHHOI'O KOMILIEKCA.

3. OTHOCcHTENbHAS JEMIEBU3HA TIOJYyYEHHS] KOHIIEHTPATOB.

4. YHUBEpCabHOCTb, BO3MOKHOCTb Pa3IeJICHUs JIF0ObIX MUHEPAJIBHBIX KOMIIJIEKCOB.

14. B kakux noJsix NpoMcXoAUT MATHUTHAS cenapanus?

1. B anexkTpuyuecKux mossix.

2. B HEONHOPOAHBIX MATHUTHBIX MOJISIX.

3. B 01HOPOHBIX MAarHUTHBIX MOJISIX.

10*



4. B 3JIeKTpOMAarHUTHBIX MOMSX.

15. O61acTh NPUMEHEHUS IeKTPUHYECKON cenapanum:

1. OOoraieHue py/1 Y4epHBIX METAILIOB.

2. O0oraieHne TeXHOJIOTMYECKOTO ChIPhs C HU3KOH MacCCOBOM JT0JICH IIEHHBIX KOMITOHEHTOB.
3. JloBOJIKa HEKOHAUIIMOHHBIX KOHIIEHTPATOB Py PEAKUX METAIOB, KEPAMUUYECKOTO ChIPbS,
CIIIOJI, aJIMa30B.

4. OOoraiieHue BceX TUIIOB MUHEPAIbHOIO ChIPBS.

Bapuanm Ne 3.

1. Kaxkoe u3 nepe4ncieHHbIX MMOJIe3HbIX HCKONAEMbIX He NMoJABepraercs 000ramenno?

1. Hedrs.

2. XKene3ucroie KBapIUTHI.

3. BokcuTsl.

4. Anma3ssl.

2. XBOCTaMH Ha3bIBAETCH:

1. [IpoaykT, B KOTOPOM MaccoBasi 10J151 HEHHOTO KOMIIOHEHTA BBIIIE, YEM B UCXOJHOM pyJE, HO
HUKE YyeM Tpedyemasi B KOHLIEHTpaTe.

2. IIpoayKT, B KOTOPOM MaccoBasi 10J151 HEHHOTO KOMIIOHEHTa 3HAYUTEIbHO BBILIE, YEM B
HCXOIHOM pyae.

3. IIpoaykT, B KOTOPHIii BbIAEsIeTCS OO0JbIAas YacTh BMEUIAIOIIEH MOPOIbl M HE3HAUUTEIbHAS
4acTh LIEHHOTO KOMIIOHEHTA.

4. IIponykT, mocTymnaroui B 1I00yI0 onepamuo 000raieH s U B JI00YI0 MallnHYy.

3. Kakoii u3 nepeyucjieHHbIX IPOLECCOB HE OTHOCUTCSH K COOCTBEHHO 000raTUTEJIbHbIM?
1. MarnuTHas cenapauusi.

2. DnexTpuyecKasl cernaparmsi.

3. PaguomMerpuueckas cenapanus.

4. Arnomeparusi.

4. CHTOBBIM aHAJIN30M HA3bIBACTCH:

1. 3MepeHune KpyHbIX KyCKOB 110 TPEM B3aUMHO NEPIEHANKYISIPHBIM HalpaBICHUSIM.

2. Pa3nenenue Marepuana o CKOpOCTH MMaJ€HUS YaCTHUL] Pa3JIMYHON KPYITHOCTH B BOJHOMU CpeJE.
3. U3mepeHue yacTuil o1 MUKPOCKOTIOM U Kiaccu(UKaIus UX Ha TPYIIBI B y3KUX T'paHUIaxX
OIIPECIIEHHBIX Pa3MEPOB.

4. PacceB mpoObl MaTepuaia Ha HECKOJIbKUX CUTaX C Pa3IMUYHbIMU CTaHAAPTHBIMU pa3MepaMu
OTBEPCTUH 33JaHHOTO MOJTYJIS.

5. Kakoro Ha3HaYeHuHe onepanuy KOHTPOJBHOIO I'POX0OYEeHHUsI B CXeMaX PyJ0NoATr0TOBKH ?
1. JI7st KOHTPOJIA KPYITHOCTH JIpOOJIEHOTO MPOIYKTA.

2. JIns mosyd4eHust TOBApHOIO NMPOAYKTA 3aJaHHOW KPYITHOCTH.

3. Jlns pa3zneneHus Matepuala Ha HECKOJIBKO KJIaCCOB KPYIHOCTH IE€pE KOHLEHTpalUel Ha
CTOJIaX.

4. 1nst oTAeneHus TOTOBOTO IO KPYITHOCTH MPOAYKTa OT UCXOAHOIO MaTepuaa, NOCTYaroIIero
Ha JpoOJIeHHe.

6. Kak BiusieT yroJ HakJIOHAa NPOCeNBAIOIICH MOBEPXHOCTH I'POX0TA HA ero
MPOM3BOAUTEIBLHOCTb U 3(P(PEeKTHUBHOCTH TPOXOYEHUA?

1. He Bnuser.

2. YeMm 6oJbII€ YTOJI HAKJIOHA, TEM BBIIIE IPOU3BOIUTEIBHOCTh TPOXO0TA U 3PPEKTUBHOCTD
TPOXOYEHHUS.

3. Uem Oouibliie yroj HaKJIOHA, TEM BBIILIE MPOU3BOAUTEILHOCTh TPOXOTA U HIKE 3P EKTUBHOCTh
IPOXOYEHHUS.

4. Yem Gompliie yroy HakJIOHa, TEM MEHbILIE TPOU3BOAUTENLHOCTD IPOX0Ta U OOJIbIIIe

3¢ (HEKTUBHOCTH TPOXOUYECHHUSI.

7. Kakoe n1po0/ieHue Ha3bIBAETCHA MEJIKUM ?

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

2. 01 350-100 no 100-40 mm.



3. Ot 100-40 no 30-10 mm.

4.0t 30-10 1o 3 MM.

8. Cnoco0 pa3rpy3ku U3MeJIbYeHHOI0 MPOAYKTA U3 CTEPKHEBOH MeJIbHHIIbI:

1. CBOOOIHBIM CIMBOM Yepe3 pa3rpy30uHylo Hamndy.

2. JIuprépaMu MPUHYAUTEIBHO YAAISIETCS U3 MEITBbHUIIBI.

3. Yepes HapyKHOE LUIMHIPUYECKOE CHUTO.

4. Yepes pemieTKy ¢ meIsIMU KITMHOO0pa3HOH (HOpMBI.

9. Kakoii u3 nepeyncjeHHbIX ANMIAPATOB OTHOCUTCS K HEHTPOOeKHBIM KiIaccupuxkaropam?
1. CimpanbHbIi K1accuukaTop.

2. Peeunsiit kimaccudukaTop.

3. [MupamuganpHbIi KIaccuduraTop.

4. I'maApOUMKIIOH.

10. ®oTanuoHHOE 000raleHne OCHOBAHO:

1. Ha paznuuuu B cMauMBa€MOCTH MUHEPAJIOB.

2. Ha pa3nnuuu B IJIOTHOCTSIX MUHEPAJIOB.

3. Ha paznuuuu B 1BeTE€ MUHEPAJIOB.

4. Ha pa3nuuuu MUHEPaIoOB B CHOCOOHOCTH OTPa)kaTh, IPOMYCKATh, IPEIOMIISThH CBET.

11. Ha3nayeHue peareHToB - cod0uparese Bo (pyroTanum:

1. {nst ruapododusanyu moBEpXHOCTH YaCTHII.

2. s ruapoduinzany NOBEPXHOCTH YaCTHII.

3. 1nst usmenenust pH GprnoTarmoHHON MyIIBITE.

4. Jlns u13BMEHEeHUs1 MOHHOTO COCTaBa IYJIbIIbL.

12. Kakoii U3 nepe4ync/ieHHBIX alllIapaTOB He SIBJIsIeTCA IPABUTALMOHHBIM ?

1. BunTtoBoii cenapatop.

2. TspxenocpeIHbIi KOHYCHBIN cerapaTop.

3. DIIEKTpOCTaTUYECKUN cerapaTop.

4. ITHeBMaTUUYECKHI cemaparTop.

13. OTINYHNTEJBLHONH 0COOCHHOCTBIO CENapaTOpPoOB 1JIsl 000rameHus CJIa00OMarHUTHBIX PY/
SIBJISIETCH:

1. Hannumue BaHHBI.

2. Hannuue 6apabaHa u3 HEMarHUTHOTO MaTepuaa.

3. Hainune MarHuTHOW CUCTEMBI U3 TOCTOSIHHBIX MarHUTOB.

4. Hannuue paGoueil 30HbI MaJION JAJIMHHBI U BBICOTHI C BBICOKOI HANPSKEHHOCTHIO MOJIS.
14. Heo0xoanMBbIM yCJIOBHEM pa3/ieJIeHUsI MUHEPAJIOB MPH YJIEKTPHYECKON cenapanumn
SIBJISIETCS:

1. IIpuMeHeHne peareHToB.

2. Coznanue cpenbl pa3esieHns IPOMEXYTOUYHOM MIIOTHOCTH MEXY IIJIOTHOCTSIMU pa3zeiieMbIX
MUHEPAJIOB.

3. Co3nianre HEOJHOPOJHOTO MATHUTHOTO TTOJISI.

4. 3apsiiKa 4yacTUI] TEM HJIM HHBIM CIIOCOOOM.

15. Iesb10 000raTUTENLHBIX MPOLECCOB SABJIACTCH:

1. BeiaeneHnue MeTauioB U3 XMMUUYECKUX COEUHEHUN U OTJIEIIEHUE HEMETAIUTMYECKHUX
KOMITOHEHTOB.

2. O4KCcTKa METAIOB OT HEXENATENIbHBIX IPUMECEH.

3. OTneneHue noie3HbIX MUHEPAJIOB OT BMEUIAIONIEH MOPOAbl M BPEIHBIX MpUMeECeil U
pasjiesieHre KOMIIOHEHTOB Ha psifl MPOJYKTOB, IPUTOJHBIX [UI AajbHEHIel nepepaboTKH.
4. V3BieueHue OTACIbHBIX COCTABISIOUINX TBEPAOTO MOJE3HOI0 HCKOMAEMOT0 C IIOMOIIBIO
pacTBOPUTEIS.

Koumpoavuas paboma Nel
HamnucaTps Ha3BaHWE MPOAYKTOB OOOTAIICHUS U JaTh UM OTPEICIICHUS.




HamucaTts ocHOBHBIE TTOKa3aTeNH MPOIYKTOB oboramieHus. JlaTh onpeneneHus u HamucaTh
(hOpPMYJIBI ISl X ONPEICIICHHUS.

Koumponvnas paboma Ne2

[To mpencTaBneHHBIM JAHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuky. [1o rpaduky onpenenuTs:
MaKCHUMAaJIbHBIM pa3Mep MaTepuaia B Ipooe, CpeIHul pa3Mep, IpeodialaHie YacTUll, YaCTHBIN
BBIXOJT KJIACCOB.

Konmponvuas paboma Ne3
[TpuBecTH 3cKKU3 000PYTOBAHKS HAa BEIOOD JUISl TPOXOUYCHUS, TPOOJICHUS WITH U3MEIbYCHHS.
Hanucats npuHIun paboTel 000pyI0BaHUS, JOCTOMHCTBA U HEJIOCTATKH.

Koumponvuas paboma Ne4

[TpuBectu 3cKku3 000PYIOBaHUS ISl TPABUTALIMOHHOTO U MAarHUTHOTO 00OTAIIEHHUs MTOJIE3HBIX
uckomnaembIx. HammcaTs mpuHIUN padoThl 000PYI0BaHUS, TOCTOMHCTBA M HEOCTATKH.
Harucatp 1 npecTaBUTh CXEMaTUHYHO MEXaHU3M JICUCTBUS (DJIOTAIIMOHHBIX PEarcHTOB.

Konmponvnas paboma Nes
Krnaccudukanus onepanuii 00e3BoxkuBanusi. X Ha3Ha4YCHUs, JOCTOMHCTBA M HEJIOCTATKH
onepanui.

Koumpoavuas paboma Ne6
[IpuBecTy MPUHIUITUATIEHYIO CXEMY 00OTaIllEHUsI MAarHETUTOBOM PY/IbI.

Ilpumepnulii nepeuens mem u 3a0anuil 011 NOO2OMOEKU K IK3AMEHY:

. Kaxue cBolicTBa MUHEPAJIOB UCIIOJIB3YIOTCS TP PA3IUYHBIX METO/1aX oboraiieHus?

. Korna HeoOxoauMo npuMeHsATh MexaHu4deckoe oboraiienne?

. I3 xakux omepariuii COCTOSAT Mpoiiecchl 00orameHus ?

. Kakue nporeccel nepepaboTki MUHEPAIBHOTO ChIPbs HA3bIBAIOTCS IOTOTOBUTEILHBIMU?

. Kakue nporieccol nepepaboTkn MHHEPATBLHOTO ChIPhS Ha3bIBAIOTCS OCHOBHBIMU?

. Kakue npoueccrl nepepaboTK MUHEPAILHOTO ChIPbs HA3bIBAIOTCS BCIIOMOTaTEIbHBIMU?

. Kakue npoaykThl mosydaroT B pe3yJibTate 00oraieHus?

. UeM omnpezensercs npeaenbHO BO3MOKHAsE MacCoBast 10JIs IEHHOI0 KOMIIOHEHTA B
KOHIIEHTpaTe?

9. IlpuBeuTe KaueCTBEHHYIO CXEMY O0OTallleHHs U CXeMY 1IeTH almaparos.

10. Yem onpenensieTcss KPYIMHOCTh, 10 KOTOPOH MOJIE3HOE HCKOTIaeMOe TPOOUTCSI, U3METhYACTCsI
nepen oboramieHuem?

11. Tloyuemy npumeHsercs ctaauagbHoe Apodienue? UTo Ha3bIBaeTCs OTKPBITHIM U 3aMKHYTHIM
[IUKIIOM JpOo0OsieHus?

12. Kakue anmapathl UCIIOJIb3YIOTCA U1 JPOOJIEHUS U U3MENIbUEHUS PyAbI?

13. B yem cocTouT Ha3HAuUEHHE ONEpaIUii TPOXOUYECHHUS, KIacCUPUKAIIN?

14. Kakue anmapathl UCIOJIB3YIOTCS AJIs OTIepaliii TpOXoueHus U kiaccupukanun?

15. Kakue 3aKkOHOMEPHOCTH JIeXkKaT B OCHOBE I'PaBUTALIMOHHOTO ITpoliecca odorameHus ?
Knaccudukanus rpaBUTallMOHHBIX MTPOLIECCOB.

16. YUto HazpIBaeTCs npoueccom orcaaku? OTcanouyHble MalIuHbI.

17. Kakue cuibl JEHCTBYIOT HA MUHEpAJIbHBIE YAaCTUIbI HA IOBEPXHOCTH KOHIIEHTPALIMOHHOTO
cTona?

18. Kakue moJie3HbIe HCKOTTaeMble 000TaIalOTCs Ha KOHIICHTPAIIMOHHBIX cTosiax? OborarieHue
Ha BUHTOBBIX CENAapaTopax U KOHLEHTPALMOHHBIX CTOJIAX.

19. Yto Takoe TsKenas cpelia U KaKUe TUIIBI TSHKEIbIX CPell BCTPEYAOTCS B TPAKTUKE
oOorareHus?

20. B yem 3akiro4aeTcsi CyIIHOCTh MPOIecca pa3AeieHUs B TSHKENbIX cpenax?

0N DN~ W~



21. Kakue cymecTByIOT OCHOBHBIE THUIIbI alllIapaTOB JUIs PA3/I€ICHUsS] B TSXKEIBIX CYCIIEH3UAX?
Onumure TpUHLIKI UX paOOTHI.

22. Knaccudukamus GoTanroHHBIX TporieccoB. B uem 3akirouaercs mporiecc uotammu?

23. Uto Ha3bIBAaETCS KPA€BbIM YIJIOM CMaYMBaHUS?

24. KakoBo Ha3HaYeHHE (IIOTALMOHHBIX PEareHTOB, UX KJIacCH(pHUKaIMs?

25. B uem nmpeumy1iecTBO (I0TAIMOHHOTO METO/Ia 000ralleHus epe]] OCTAIbLHBIMU?

26. Uto Ha3pIBaeTCs MpsMoi u obpaTHol (ioranueit? Kakue omeparnuu GproTamuu Ha3bIBAIOTCS
OCHOBHBIMH, [I€PEUNCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BbIACIAIOTCS IIEHHBIE KOMIIOHEHTHI ITPH CEJICKTUBHON U KOJJIEKTUBHO-CEJICKTUBHOM
cxemax ¢uoranuu?

28. Knaccudukanus GoTanmoHHBIX MaluH. BemomorarensHoe protaninoHHOe 000pyIoBaHUE.
29. MaruuTHoe€ 1oJje 1 ero CBoicTBa. MarHuTHasi BOCIPUUMYHUBOCTb.

30. Kak pa3nuyaroT MuHepaJibl 10 MarHuTHBIM cBoiicTBaM? Kakoii cuibl TpeOyroTcss MarHUTHBIE
MoJIst U1 UX oboraiieHus?

31. OTKpBITBIEC U 3aMKHYTbhI€ MarHUTHBIE CUCTEMbI. MarHuTHBIE TIOJISI CENapaTopoB.

32. Kakue cymecTByIOT TUIIbl MArHUTHBIX CENapaTopoB?

33. MarauTHbI€ cenapaTopsl 1jisi 000TralieHus] CHIIbHOMArHUTHBIX PY/I.

34. MaruuTHble cermapaTopsl g 000raleHus cliabOMarHUTHBIX PY/I.

35. HazoBute METOIBI M anmaparhl 00€3BOKUBAHHMSI IIPOTYKTOB OOOTAIICHHUS.

Llenbto 1a0OpaTOPHBIX PadOT 10 JAHHOM AMCIMILTHHE SIBISIETCS MPAKTUYECKOS O3HA-KOMJICHHE
CTYJICHTOB C pa3JIMYHBIMU IPOLIECCAMH U METOJ[AMU  OOOTAIlCHHS TIOJIE3HBIX UCKOMACMBIX, a
TaKKe MOJTyYeHHE HABBIKOB 10 BHIIIOJIHCHUIO PA3JIMYHbBIX OMBITOB. B 4aCTHOCTH, CTYACHT JA0JKEH
YMETh NPaBUIILHO 000CHOBAThH NIPHMEHEHHE MTPOLIeCcca WIIM METO/1a 000TaleH s IS 33/IaHHOTO
THITa PY/Ibl, PACCYUTATH OCHOBHBIEC ITOKA3aTENIN 000TAIECHHS U NPEICTAaBUTh HHMBHIYaTbHBIH
oruet. Bee monmydeHHbIE SKCIIEpUMEHTAIbHBIC JaHHBIC HEOOXOJMMO MTPOAHAIN3UPOBATH,
NPOBEPHUTH BBITIOIHEHA JIM OCHOBHAS eI paboThI, chOpMyYINpPOBaTh BBIBOBI. ECiu momy4eHs
HHU3KUE TEXHOJIOTUYECKHE TIOKa3aTeIl 00O0TralleHus], yKa3aTh BO3MOKHBIC TPUIUHBI M Ty TH
TIOBBILIICHUS TTOKa3aTeNei.

[Tpu BeIMONHEHUU PabOT CTPOTO COONIOIATh MPaBHIA TEXHUKH O€30MaCHOCTH U MH-CTPYKIHH IO
pabote ¢ anmapaTypoi.

[Tepeuens 1abopaTopHBIX paboT:

1. U3yuenue pabOThI MEKOBOM IPOOUIIKH U MMPOU3BOJCTBO CUTOBOTO aHAIM3a

2. N3yuenne paboThl TMPAIIMOHHOTO TPOXOTa U orpejiesnieHue 3 (HEeKTUBHOCTH TPOXOUYEHUS
3. U3y4eHnue npouecca U3MeJIbUYeHUS Pyl B IIAPOBOM MEJIBHULIE

4. O6orarieHue Xele3HbIX Py Ha MarHUTHOM cenapaTope

5. OboraieHue NOIMMETAIUIMYECKUX Pyl IO CXEMe MPSAMOM celeKTUBHOM (proTtanun

6. O0oraiieHue MoJie3HbIX HCKOMaeMbIX Ha KOHIIEHTPAIIMOHHOM CTOJIE.

[Tpu BBIIOTHEHUU KOHTPOIBHOW pabOThI CTYEHTHI JOJKHBI HAYYUTHCS PACCUNUTHIBATD
KOJTMYECTBEHHBIN MUHEPATIOTHYECKUI COCTAB Py M KOHIICHTPATOB, ONPEIEISATh MPEACIbHO
BO3MOXKHYIO MAaCCOBYIO JIOJIFO KOMITIOHEHTa B IPOAYKTaX 00OTAIICHUS U MACCOBYIO JIOJIO
KOMITOHEHTa B 00bETMHEHHOM MPOAYKTE, T.€. MPUOOPECTH HABBIKU MCTIOJIb30BaHUS
TEXHOJIOTHYECKHX TToKa3aTeNel A CocTaBIeHHs OamaHca MPOIyKTOB 00OTalleHusl.

JI71s1 OLIEHKH TTPOIIeCCOB 0OOTAIICHUS TIOJIE3HBIX UCKOMTAEMbIX HEOOXOUMO YCBOUTH OCHOBHBIC
TEXHOJIOTMYECKHUE TTOKA3aTEeIU: BBIXOJI TPOJIYKTa, MACCOBas 0JIsI KOMIIOHEHTA, NU3BJICUCHUE
KOMIIOHEHTAa, CTETIeHb KOHIIEHTPAIUH, CTEIIEHb COKpalieHus, 3 (HEeKTUBHOCTh O0OTaIICHHUS.
CTyneHThI JOKHBI yMETh TOJIb30BaTHCS OpMYTIaMU JIJIsl ONIPEICTICHHSI BEIXOAa KOHIIEHTPATA 110
JAHHBIM XMMHUYECKOTO aHalln3a MPOIyKTOB MepepabOTKH, YypaBHEHUAMHU OallaHCa U YpaBHEHHUEM,
CBSI3BIBAIOIIIMM MEX]y COOOH OTHOCUTENbHBIC MTOKa3aTenn. Kpome 3Toro, CTyI€HTHI JOKHBI
HAYYUTHCS pPACCUUTHIBATH OCHOBHBIE TEXHOJIOTMUECKHE TTOKA3aTeNIN pa3aesieHus o



cenapalMoHHBIM XapakTepucTukam. HTeprnpeTupoBaTh GpaKIIMOHHbIE, CeNapalliOHHbIC
XapaKTePUCTUKU U f-GyHKIUIO pyAbl. PaznuuaTh cenapanioHHbIE XapaKTepPUCTUKU alllapaToB
IPaBUTAIMOHHOTO, MATHUTHOTO, (DJIOTALIMOHHOTO U 3JIEKTPUIECKOTO METOIOB 0OOTaICHNSI.
PaccuuthiBaTh nmokazaTesid BOJAHO-IIIJIAMOBON CXEMbI U YMETh COCTABIIATH OaJlaHC BOJIbI B
orepanuu.

B mporiecce BbINONHEHNS KOHTPOJIBHON pabOThI CTYACHTHI TOJIKHBI TAKXKE HAYUUTHCS CTPOUTH U
MOJIb30BATHCS XapAKTEPUCTUKAMU KPYITHOCTH MPOAYKTOB, ONPEesiTh 3P PEeKTUBHOCTD
TPOXOYEHHUS U PACCUUTHIBATH KOJIMYECTBO MIPOJYKTOB B ONEPALIMU TPOXOYEHUS 11O
IPaHyJIOMETPUYECKUM XapaAKTEPUCTUKAM; OIIPEAEIATh BETUUUHY HUPKYIUPYIOLIEH Harpy3Ku AJs
OJIHOCTaUaIbHON CXEMbI U3MEIBUYEHUS; ONPEIEIATh CKOPOCTH MAIEHUS YACTUL PA3TUYHBIX
MUHEPAJIOB 33/1aHHOM KPYITHOCTHU B Pa3HbIX CpeAaXx.

J171st BBIOJTHEHUS! KOHTPOJIbHOM pabOThI CTY/IEHT MPUHUMAET UCXO/IHBIE JaHHBIE JJIs KaKI0TO
3a/laHusl B COOTBETCTBYIOIMX Ta0IMIAaxX U pucyHkax. Homep BapuaHTa COOTBETCTBYET
nocieAHUM Hudpam B 3a4€THON KHUXKKE (IS CTYI€HTOB 3204HOM (JOPMBI).

BoinonHeHnHas KOHTpoJibHAs paboTa MPEICTABISETCS B BUJIE IOSICHUTEIBHON 3aIIUCKH,

o opMIIEHHOI ¢ cobm0IeHeM TpeOOBaHUH AEHCTBYIONIMX CTAaHAAPTOB. B 3amucke qomKHBI
IIPUBOJUTHCS YCIOBUSA 3a/1a4, 000CHOBAaHME MIPUHSITOIO PELIEHUs, HEOOXOIMMbIE BHIYMCICHUS,
rpaduku, TaGNULBI U CCBUTKU HA UCTHOIb30BAaHHBIC JINTEPATYPHBIE HCTOYHUKU. Bce Tabnuiibl u
PUCYHKH JIOJIKHBI UMETh Ha3BaHUE, KPUBBIEC HA rpauKax J0JKHBI HyMEPOBAThCS C
pacndpoBKOl B MOAPUCYHOUHON HAAMKUCU. PacueTsl JOMKHBI TPOU3BOTUTHCS C
UCTIOJIb30BAaHUEM CTaH/IAPTU3UPOBAHHBIX SAMHUL PU3MUECKUX BEITHUMH.



[Tpunoxenue 2

7. OueHoYHbIE CPeCTBA IJIfl IPOBeAeHHUs MPOMEKYTOUHOI aTTecTallun
a) [linanupyembie pe3yJbTaThbl 00yUYeHHs U OllEHOYHbIE CPEJICTBA /ISl MPOBEACHUs MPOMEKYTOYHON aTTeCTANNM:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHII N

[Tnaaupyemblie pe3ynbTaThl
oOydeHus

O11eHOYHBIE Cpe€acTBa

OIIK-9 B1aieHneM MeTOIaMHU aHAJIN3A, 3HAHUEM 3aKOHOMEPHOCTe NMoBeJeHHs U YIIPaBJIeHUs CBOMCTBAMHU FOPHBIX MOPO/I U COCTOSIHUEM MACCUBA
B Ipoueccax 100bI4M 1 NepepadoTKU TBEPABIX M0JIe3HbIX HCKONAEMbIX, 2 TAK:Ke MPHU CTPOUTEIbCTBE U IKCITYATAIIMHU NMOA3EMHbIX COOPYKeHHUIt

3HaThb METO/Ibl aHAJIN3a, Ilepeuensy meopemuueckux 60npocoe K IK3ameny:
3aKoHOMepHOCH noBeneHus u | 1. Kakue cBoiicTBa MUHEpaJIOB UCHIOIB3YIOTCS MPU PA3IUYHBIX METOAAX 00OTaIeHUS?
yIpaBJIE€HUsI CBOMCTBAMHU 2. Korna Heo0xo1uMo MPUMEHITh MEXaHUUeCKoe odorarieHue?
TOPHBIX MOPOJ U cocTosiHueM | 3. M3 kakux omepariuii cocToAT mpoiecchl 00orameHus?
MaccuBa B nporeccax 100sruu | 4. Kakue nmporeccs nepepadoTKi MHHEPAITLHOTO CHIPhS HA3bIBAIOTCS IOTOTOBUTEIILHBIMU?
1 iepepaboTKU TBEPIbIX 5. Kakue npotuiecchl nepepaboTKi MUHEPAIBHOTO ChIPbsl HA3bIBAIOTCSI OCHOBHBIMU?
II0JIE3HBIX HUCKOIIAEMBIX. 6. Kakue nporuieccsl mepepaboTKi MHHEPAIBHOTO ChIPhsl HA3bIBAIOTCS BCIIOMOTaTEIIbHBIMH?
7. Kakue npoyKThl OJIy4aroT B pe3yabTaTe ooorameHus?
8. Uem ompenensieTcs peAeabHO BO3MOXKHAs MaccoBasi J0J1s [IEHHOIO0 KOMIIOHEHTa B KOHIIEHTpaTe?
9. IlpuBenTe KaUECTBEHHYIO CXEMY OOOTallleHHsI U CXeMY LIeMH annapaToB.
10. Yem onpenensieTcss KpyImHOCTb, 10 KOTOPOM MOJIE€3HOE UCKOMIaeMoe IPOOUTCS, U3MENbYaeTCs epe]]
oOorareHuem?
YmeTh BBIOMpATh METObI aHAJIN3A,
3aKOHOMEPHOCH MOBEJAEHUS U
yIpaBJI€HUs] CBOMCTBAMHU Ilpumepnvle npaxmuyeckue 3a0anus 0114 IK3amena:
TOPHBIX OpOA U cocTossHuEM | COCTaBUTh CXeMY JUIsl 00OTaIlIeHUs Py IbI
MaccuBa B Ipolieccax J00bI9u
U niepepaboTKH TBEPABIX
TI0JIE3HBIX HUCKOMAEMBIX.
Bnagets CIOCOOHOCTBIO BHIOUPATH

METO/BbI aHAIN3A,
3aKOHOMEPHOCH MOBEIAEHUS U
YIIPaBJICHUSI CBOMCTBAMU
TOPHBIX MTOPOJI U COCTOSIHUEM

Pewiums 3a0auy:
OnpenenuTh MacCOBYIO JIOJIFO METU B KOHIICHTpATE, COCTOSIIEM U3 MUPUTA U MUHEPAJIOB, YKA3aHHBIX B
Tabnuie (1Mo 3aJaHHO)




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3ysibTaThl
oOyueHus

OrneHouHBIE CpescTBa

MaccHBa B Ipoleccax 100buu
U niepepabOTKU TBEPBIX
M10JIE3HBIX UCKOIAEMBIX.

I1K-4 roToBHOCTBI0 OCYHIECTBJIATH TEXHUYIECCKOC PYKOBOJACTBO 'OPHBIMHA U B3PLIBHBIMH paﬁDTaMI/I npu 3KCHJ’IyaTaHI/IOHHOﬁ Pa3BEIKE, }106])1‘{6

TBEPABIX MOJE3HBIX HCKOMMAEMbIX, CTPOUTEJILCTBE U IKCIITIyaTallM! MOA3€MHbIX Oﬁ'beKTOB, HEMOCPEJACTBEHHO YIIPABJATH NMpoueCcCaMu Ha
MPOU3BOJICTBCHHBLIX 00bEKTOB

3HaTe

OCHOBHBIC ITIOHATHA METOAO0B,
CIIOCOOOB U CPEJICTB
IIOJIy4YEHUS ChIPbS U
KOHIIEHTPATOB MPH
nepepaboTKH MOJIC3HBIX
HCKOIAEMBIX

Ilepeuens meopemuueckux 60npoco8 K IK3AMeHy:
1. CymHocTb, TJIaBHBIE 0COOCHHOCTH U KJIacCU(DUKAIMs 000TraTUTEIBHBIX MTPOLIECCOB.
2. OcHoBHBIC (aKTOPBI, BIUSAIOIINE Ha BHIOOP METO/1a 0OOTaICHUSI.

YMmeTn

BBIOUPATH TEXHOJIOTHIO
IIPOM3BOJICTBA pabOT MO
00OTaIeHHIO TTOJE3HBIX
HCKOITaEMBIX, TPUMEHSTh
CIOCOOBI U CPEeACTBA IS
MOJTYYCHUST KOHUITUOHHBIX
KOHICHTPATOB

IIpumepnvie npakmuueckue 3a0anus 014 IK3AMEHA:
CocTaBUTh cXeMy 75 000TaleHNs pyabl

Bnanets

CIIOCOOHOCTBIO BBIOUpATh U
paccYUTHIBATh OCHOBHBIE
TEXHOJIOTUIECKUE TTapaMeTphl
3¢ (HeKTUBHOTO U
9KOJIOTMYECKU O€301acHOTO
MIPOU3BOJICTBA paboT 1o
nepepaboTke U 00OTalIeHUIO
MHUHEPAIBLHOTO CHIPhS HA
OCHOBE 3HAHUU ITPUHIUIIOB
(b10TaMOHHOTO
IPOEKTHUPOBAHUS

Pewiums 3a0auy:

OnpenenuTh TEXHOJIOTHYECKHUE MTOKA3aTeIH 000TalleHUsI METHON Py/IbI:

- BBIXOJI MEJTHOTO KOHIICHTpATa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICYCHUE MEIHM B MEIHBIM KOHIICHTPAT,

- U3BJICUEHUE MEU B XBOCTBI JUIS YCIIOBUH, YKa3aHHBIX B TaOI.

Pe3ynbpTaThl pacueTa TEXHOJOTUYECKHUX MTOKa3aTenel 0hOpMHUTh B BUJIE CTAaHAAPTHON TaOJIUIIBI.
Onpenenuth MapKy METHOTO KOHIIEHTpaTa U3 TaoJl.




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[1nanupyemsble pe3ynbTaThbl

O1LeHOYHBIE CPEACTBA
oOyueHus p

TEXHOJIOTMYECKHUX CXEM
000raTUTEILHOTO
IIPOM3BOJICTBA U BEIOOpA
OCHOBHOI'O U
BCIIOMOT'aTEIHHOIO
000raTUTEIHLHOTO
o0opynoBaHus

ITK-5 roToBHOCTBI0 1eMOHCTPHPOBATH HABBIKH Pa3padoTKH NJIAHOB MEPONPHUATHIA 110 CHHKEHHIO TEXHOT€HHOW HATPY3KHU NMPOU3BOICTBA HA
OKPY’KAIOIIYI0 CPeAy NMPH IKCILTYaTAIIMOHHOI pa3BeiKe, 100bIYe U MepepadoTKe TBEPAbIX MOJIe3HbIX HCKOMAEMBbIX, 2 TAKJKe TPH CTPOUTEIbCTBE H
IKCIIyaTalluu

3HaThb Hay4yHbIE€ METOJIbI U
MEPOIPUATHS 110 CHUKEHUIO
TEXHOT€HHOW Harpy3Ku Ha
OKPY>KAIOIIYIO Cpey MpU
JKCIUTyaTallMOHHOW pa3BeJIKe,
n00bIYe U epepaboTKe
TBEPABIX MOJE3HBIX
HCKOIIAEMBIX

Ilepeuenv meopemuueckux 60npocos K IK3amemny:
1. CymHocTb, TJ1aBHBIE OCOOCHHOCTHU U KJIacCU(HKaIMsI 000TaTUTETHHBIX TTPOILIECCOB.

YmeTh MIPUMEHSTh Hay4YHbIE METO/IbI
U MEPONPHUATHUSA I10
CHWKEHUIO TEXHOT€HHON
Harpy3Ky Ha OKpyKawluywo | IIpumepnvie npakmuueckue 3a0anusn 01 IK3amena:
cpeny npu CocTaBuTh cXeMy Juisl 0OoraiieHus pyasl
JKCILTyaTallMOHHOM pa3Beake,
no0br4e u nepepadboTke
TBEP/BIX MOJIE3HBIX

HCKOITAeMBIX
Bnaners HaBBbIKAMHU TPUMEHEHUS Pewiums 3a0auy:
Hay4HbIX METOJIOB U Ornpeaenutb MacCOBYIO IOJIK0 MEU B KOHLIEHTPATE, COCTOSIIIIEM U3 MUPUTA U MUHEPAJIOB, YKA3aHHBIX B

MEPOTIPUSITHI IO CHIDKEHUIO | Tabmuiie (1o 3a/1aHuo)




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[1nanupyemsble pe3ynbTaThbl

O1LeHOYHBIE CPEACTBA
oOyueHus p

TEXHOT'CHHON Harpy3Ku Ha
OKPYXAaIOLIYIO Cpey IIpu
IKCIUTYaTallMOHHOH pa3BelKe,
no0plue U nepepadoTke
TBEPbBIX MOJIE3HBIX
HCKOTIAEMBIX

IIK-12 roroOBHOCTHIO ONIEPATHBHO YCTPAHATH HAPYIIEHUS NIPOU3BOJICTBEHHBIX MPOLECCOB, BECTH MEPBUYHBIN y4eT BbINOJIHIEMbIX padoT,
aHAJIM3MPOBATH ONEPATHBHBIE U TEKYIIHE MOKA3aTeJU MPONU3BO/CTBA, 000CHOBBIBATH MPE/IJI0KEHNSI 10 COBEPIIEHCTBOBAHUIO OPTraHU3aAlNU
NPOU3BOJCTBA

3Hath OCHOBHbBIE T€HCHIINH Ilepeuens meopemuueckux 60nPoco8 K IK3ameny:
pa3BUTH TPOM3BOACTBEHHBIX | 1. Kakue nporeccr nepepaboTki MUHEPATILHOTO CHIPhS HA3BIBAIOTCS IOTOTOBUTEIILHBIMU?
MIPOLIECCOB, MTOKA3aTENH 2. Kakue nporiecchbl nmepepaboTKi MHHEPAIBHOTO ChIPhsI HA3bIBAIOTCSI OCHOBHBIMU?
MPOU3BOACTBA 3. Kakue niporieccol mepepaboTK MUHEPATBLHOTO ChIPhS Ha3bIBAIOTCS BCTIOMOTATEIbHBIMU?
Ymetb MPUMEHSITh U3yYCHHBIE
TEHJICHIINH Pa3BUTHUS
MIPOU3BO/ICTBEHHBIX Ilpumepnvle npaxmuyeckue 3a0anus 011 IK3amena:
IIPOLIECCOB, MTOKA3aTENN CocTaBuTh cxeMy Juisi 00OTaIieHus pyabl
MIPOU3BOJICTBA B
npodeccnoHanbHOM
JIeSITENIbHOCTH
Brnagers TEHJICHIMSIMH Pa3BHTHS
MIPOU3BO/ICTBEHHBIX
MPOLIECCOB, MTOKA3aTeIn Pewums 3a0auy:
IIPOU3BOJICTBA B OnpenenuTh MacCOBYIO JIOJIO IIMHKA B KOHIIEHTPATE, COCTOSAIIEM U3 MUPUTA U MHHEPAJIOB, YKa3aHHBIX B
npodeccroHanbHOM tabnuue (Mo 3aJaHuIo)
JeATeIbHOCTH




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3ysibTaThl
oOyueHus

OrneHouHBIE CpescTBa

IIK-19 roroBH
MOJIE3HBIX HCK

0CTBHI0 K pa3padoTKe MPOEKTH
ONaeMbIX, CTPOUTEIbCTBY H IKCILUIYaTAllMH MOJI3€MHBIX 00beKTOB

bIX MHHOBAINMOHHBIX PellleHU M0 IKCILIyaTAIMOHHOM pa3BeaKe, 100bI4e, IepepadoTKe TBEPAbIX

3HaTh OCHOBHBIC TEH/ICHITUH
Ilepeuens meopemuueckux 60nPoOCo8 K IK3AMEHY:
Pa3BUTHA HHHOBALIMOHHBIX
. 1. Kakue npoayKThl OJy4arOT B pe3yJibTaTe 00O0TanieHus?
peleHwHi 1Mo nepepadoTke
2. Yem onpezensieTcs MpeaesibHO BO3MOYKHASI MACCOBast JI0JIS [IEHHOTO KOMIIOHEHTA B KOHIIEHTpaTe?
TBCPABIX MOJIC3HBIX
HCKOITAEMBIX
Ymertb MPUMEHSITh U3YYCHHBIC
TEH/ICHIINH Pa3BUTHS Ilpumepnsvie npakmuyuecKkue 3a0anus 01 IK3IAMEHA:
WHHOBAIMOHHBIX petieHni 1o | CocTaBUTh CXeMy JUIsl 000TalICHUs P IbI
nepepadoTKe TBEPIBIX
TMIOJIC3HBIX MCKOMAEMBIX
Brnagets TEH/ICHIUSIMH Pa3BUTHS

MHHOBAITMOHHBIX pCHIeHI/Iﬁ 110
nepepaboTKe TBEPABIX
TIOJIC3HBIX MCKOIAEMBIX

Pewiumo 3a0auy:
Paccunrtars TeXHONOrMUECKHE TTOKa3aTenu oboramieHus QIoTalMOHHOTO 11eXxa. Pe3ynbpTaThl MpecTaBUTh B
tabymne. Mcxomasie qannbie: MaccoBas noiist Cu B pyae — 0,9 %, B konnentpare — 20 %, B xBoctax — 0,1 %.

IICK-6-4 cnioco6HOCTBIO pa3padaTbIBaTh U PeaJM30BbIBATH NPOEKTHI NPOM3BOACTBA NPH NepepadoTKe MUHEPAIbHOI0 M TEXHOT€HHOI0 ChIPbS HA
OCHOBE COBPEMEHHOI1 MeTO/10JIOTHH NPOEeKTHPOBAHNS, PACCYMTHIBATH IPOU3BOAUTEIbHOCTh H ONPe/leJIATh NapaMeTpbl 000pyA0BaAHHUS
oboraTuTeJbHbIX (padpuk

3HaThb BC€ DTallbl IPOU3BOACTBA NIpH | [lepeuens meopemuueckux 60npocos K IK3ameny:

nepepaboTke MuHepansHoro | 1. Kakue cBoiicTBa MUHEpaJIOB UCHIOIB3YIOTCS MPU PA3IUYHBIX METOAAaX 00OTaIeHUs ?

U TEXHOTE€HHOTO ChIPbsI Ha 2. Korja Heo0X0oauMO MPUMEHATh MEXaHW4YecKoe oboramienue?

OCHOBE COBPEMEHHOM 3. U3 xakux omeparuii COCTOST MPOIIECChl 000TameHus ?

METO0JIOTUH 4. Kakue nporiecchl nepepadoTKi MUHEPATILHOTO ChIPbs HA3bIBAIOTCS OATOTOBUTEILHBIMU?

MIPOEKTUPOBAHUS 5. Kakue npotiecchl nepepaboTKi MUHEPAJIBHOTO ChIPbsl HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue nporieccsl nepepaboTKu MUHEPAIbHOTO ChIPbsl HA3bIBAIOTCS BCIIOMOTATEIbHBIMU?

YmMmeth AHAJIM3UPOBATh BCE ITAIBI

Hpumepuble npakmuieckue 3a0aHUA 01 IK3AMEHA:




CTpyKTypHBI
JJIEMEHT

KOMIICTCHI N

[Tnanupyemble pe3ysibTaThl
oOyueHus

OrneHouHBIE CpescTBa

IPOM3BOACTBA ITPH
nepepaboTke MUHEPAILHOTO
Y TEXHOTEHHOTO CHIPhS Ha
OCHOBE COBPEMEHHOM
METOIOJIOTHH
IIPOCKTUPOBAHUA

CocTaBuTh cxeMy Juist 0OoraiieHus pyabl

Bnaners

poIeccaMu MPOU3BO/ICTBA
pu nIepepadoTKe
MUHEPAIBHOTO U
TEXHOI'CHHOI'O ChIPbA Ha
OCHOBE COBPEMEHHOM
METOIOJIOTHU
MIPOEKTUPOBAHUS

Pewiump 3a0auy:

OmnpenenuTs TEXHOIOTUYECKHE TOKA3aTeNN 000TalleHNs JKeJIe3HON PyIbl:

- BBIXOJ1 KOHIIEHTpAaTa,

- BBIXOJ] XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE XKelle3a B KOHLIEHTPAT,

- U3BJICUEHHE XKelle3a B XBOCThI Ul YCJIOBUM, YKa3aHHBIX B Ta0JI.

Pe3ynbrarhl pacuera TEXHOIOTMUECKUX MOKa3aTenell opopMHUTh B BUJI€ CTAHIAPTHOMN TaOIMIIbI.

IICK-6-5 roToBHOCTBIO IPUMEHSTh COBPeMEeHHbIe HHPOPMAIIHOHHbIE TeXHOJIOTHH, ABTOMATH3MPOBAHHbIE CHCTEMbI IPOEKTHPOBAHUS
000raTuTeJIbHbIX POU3BOJACTB

3HaThb IIPUHLIMIIBI U METOJIbI Ilepeuens meopemuueckux 60npocoé K IK3ameny:
CO3JJaHUsI COBPEMEHHBIX 1. Kakue anmapatbl UCIIOJIb3YIOTCA JUI JPOOJIEHUS U U3MEIbUEHUS PYAbI?
MH(pOPMAaLMOHHBIX 2. B ueM coCTOUT Ha3Ha4YeHUE Olepaluil rpoXoueHus, Kiaccuukaum?
TexHoJoruil B npaktuyeckoit | 3. Kakue anmaparsl HCTIONB3YIOTCS ISl ONEpaliii TPOXOYEHUS U KiIaccupuKam?
NEeATEIbHOCTH 4. Kakue 3aKOHOMEPHOCTH JIeXkKaT B OCHOBE I'PaBUTALIMOHHOTO TNpoliecca oboramenus? Knaccudukamnus
000raTUTENbHBIX TPaBUTALMOHHBIX ITPOLIECCOB.
IIPOU3BOJICTB 5. Knnaccuduxkanus ¢aotaiioHHBIX IporieccoB. B yem 3akitoyaercs mpouecc Gprotanuu?
6. B yem 3akirovaercs MarHUTHBIN MeTO/1 oOorameHus?
YMmeth MPUMEHSITh IPUHIIMIIBI U

METO/bI CO3/IaHUS
COBPEMEHHBIX
MH(OPMAIIMOHHBIX
TEXHOJIOTMH B MPAKTUYECKOMN

Ilpumepnvie npakmuueckue 3a0anus 014 IK3IAMeHA:
CocTaBuTh cxeMy Juisl 0OoramieHus pyabl




CTpyKTypHBI

[1nanupyemsble pe3ynbTaThbl

3JIEMEHT OueHoYHbBIE Cpe/ICTBA
oOyueHus
KOMIIETEHIINHT
NEeSATEIbHOCTH
000TaTUTEIBHBIX
MIPOU3BOJICTB
Bnaners MPUHLIHUIIAMHA U METOJAAMHA Buvinonnume 3a0anue:

CO3JIaHUsI COBPEMEHHBIX
MH(POPMAIMOHHBIX
TEXHOJIOTMH B MPAKTUYECKOUN
JIeITSIbHOCTHU
000TraTUTENbHBIX
MIPOU3BOJICTB

OnpenenuTb TEXHOJIOTMYECKUE T0Ka3aTesIn 000ralleH!st MEAHOM pybl:

- BBIXOJ] MEJTHOT'O KOHIIEHTpATa,

- BBIXOJ1 XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUEHUE MEIM B ME/IHbIN KOHIIEHTpAT,

- U3BJICUEHUE MEM B XBOCTHI IS YCIIOBHIA, YKa3aHHBIX B TaOI.

Pe3ynbTaThl pacueTa TEXHOJIOTHYECKUX MTOKa3aTeNneil 0hOpMHUTh B BUE CTAHJAPTHON TaOIULIBL.
Onpenenutb MapKy METHOTO KOHIIEHTpaTa 13 TaoJl.




0) Ilopsanoxk mnpoBeaeHMs] TNPOMEXKYTOYHOH aTTeCTAllMHM, MOKAa3aTelId W KPHUTEPHH
OlLlCHMBAHHSA:

[Tpomexxyrounast arTecTanuss N0 JucHMIUIMHE «OO0OrameHne IMOJE3HbIX HCKOMAeMBbIX)
BKJIIOYAET TEOPETHUECKUE BOIPOCHI, 103BOJIAIOLINE OLIEHUTh YPOBEHb YCBOCHMSI 00yUYarOIIUMUCS
3HaHUH, W TPAKTHYECKHE 3a/JaHUs, BBIABISIONIME CTENEHb CHOPMUPOBAHHOCTH YMEHHHA W
BJIJICHUH, IPOBOJUTCS B POPME IK3aMEHa.

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

OK3aMeH MpOBOAMUTCS IO OwuseraMm, OXBaThIBAIOIIMM Bech MpoWJeHHbI Marepuan. Ilo
OKOHUYAHUU OTBETA 3K3aMEHATOpP MOXET 3a/aTh CTYJEHTY JAOIOJIHUTEIbHBIE M YTOYHSIOLINE
Bonpockl. [1on0KUTENbHBIM TaKke OyAeT CTpeMJICHHE CTYAEHTAa W3JIOKUTh PAa3JIMYHbIE TOUKU
3peHHsl Ha paccMaTpUBAacMyIO MpoOJieMy, BBIPa3uTh CBOE OTHOLICHHE K HEW, NPUMEHHTH
TEOpPETUYECKHE 3HAHUS 110 COBPEMEHHBIM ITpo0sieMaM 000TallleHus 0JIE€3HbIX HCKOMAeMbIX.

IToka3aTeu U KPUTEPUH OLIEHHBAHUS IK3aMeHa:

— Ha OLIEHKY «OTIHYHO» » (5 0amioB) — oOywarouuiicsi MOKa3blBa€T BBICOKHI YpPOBEHB
c(hOpMUPOBAHHOCTH KOMIIETEHIIHIH, T.€. CTYJIEHT, IPEJICTABISIET BCECTOPOHHEE, CHCTEMAaTHIECKOe
U I1yOOKO€ 3HaHHe y4yeOHO-IIPOrpaMMHOI0 MaTepuasia, yMeHHe CBOOOIHO BBIIOJHATE 3a/1aHNUs,
MPEeyCMOTPEHHBIE MPOrPaMMOI, YCBOMBIIMNA OCHOBHYIO U 3HAKOMBIA C JOMOJHUTEIbHON
JTUTEPATYpPOM, peKOMEHA0BaHHOM mTporpammoit. Kak npaBuiio, orieHka "OTJIMYHO" BBICTABIISAECTCS
CTyJEHTaM, YCBOMBIIMM B3aHMOCBS3b OCHOBHBIX MOHATUN NUCHUIUIMHBI B MX 3HAUYCHUU IS
npuoOpeTaeMoil mpodeccuu, MPOSBUBIIMM TBOPUECKHE CTOCOOHOCTH B MOHUMAHUU, U3JI0KEHUN
Y UCTIOJIb30BaHUH Y4€OHO-IIPOTPAMMHOI0 MaTepuana.;

— Ha OIEHKY «xopomo» » (4 Oamna) — oOydaromuiicsl TOKa3biBaeT CPEAHUN ypOBEHBb
cOPMHPOBAHHOCTH  KOMIIETEHIMH, T.e.  CTyIEHT MpEJACTaBiIseT  IOJHOE  3HaHUe
y4eOHO-IIPOrpaMMHOT0 MaTepuasa, YCHEIIHO BBIIOJHAIOIUN MPEeyCMOTPEHHbBIE B MIPOrpaMMe
3a/1aHMs], YCBOMBIIMI OCHOBHYIO JINTEPATypy, PEKOMEHJOBaHHYIO B mporpamme. Kak npasuio,
OIIEHKa "XOpouIo" BBICTABISAETCS CTYAECHTaM, MOKa3aBIIMM CHCTEMaTHYECKUM XapaKTep 3HaHUI
[0 JUCLUIUIMHE U CHOCOOHBIM K MX CaMOCTOSTEIbHOMY IOMNOJIHEHUIO U OOHOBJICHHIO B XOJI€
JanbHene yueOHoi paboThl U pohecCHOHATBHON AESITENbHOCTH;

— Ha OLICHKY «YyJIOBJIETBOPUTENHHO» » (3 Oamna) — oOydaromuiicss moka3blBaeT MOPOTOBBIi
ypOBeHb C(HOPMUPOBAHHOCTH KOMIIETEHIUH, T.€. CTYAEHT, IPEJCTaBIsIET 3HAHUS OCHOBHOI'O
y4eOHO-TIPOrpaMMHOI0 Marepuajga B o0beMe, HEOOXOAMMOM s JanbHelied y4eObl u
npejacTosimell paboThl MO CHENMATBbHOCTH, CIPABJSIOUIUIICS C BBINOJIHEHUEM 33JaHUM,
IIPEyCMOTPEHHBIX IPOrpaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPAaTypOi, PEKOMEHIOBAHHOMN
nporpammoil. Kak mpaBuio, oneHka "yAOBJIETBOPUTENBHO" BBICTABIAECTCS CTYJIEHTaM,
JOIYCTUBIIMM IOTPEIIHOCTH B OTBETE HA DK3aMEHE M IIPU BBINOJHEHUHU JK3aMEHAllMOHHBIX
3aJjaHul, HO 00J1aal0IKUM HEOOXOIMMBIMU 3HAHUSMH JJII UX YCTPAHEHUS IMOJ] PYyKOBOJICTBOM
IpenoaaBaTes;

— Ha OIIEHKY «HEYIOBIETBOPUTEIBHO» » (2 Oamma) — pe3ynbprar oOydeHHs] HE JOCTUTHYT,
oOyyaromuicss He MOXKeT IoKa3aTh 3HAHMS HAa YPOBHE BOCIPOU3BENEHHUS U OOBSCHEHHS
uH(pOpMaLiU, HE MOXKET MOKa3aTh MHTEIJIEKTyalbHbIE HABBIKM PEIICHUs MPOCTHIX 334ay, T.€. Y
CTyZ€HTa, 00HAPYKUBAIOTCS MPOOEIIbI B 3HAHUAX OCHOBHOI'O y4eOHO-ITPOrpaMMHOT0 MaTepuana,
JOCTUTHYTHl TMPUHIUMNHAIBHBIE OIIMOKM B BBIIOJHEHUH TPEAYCMOTPEHHBIX MpOTrpamMMon
3a7laHUN.

Ha OIICHKY «HEYIOBJIETBOpUTEIHHO» (1 0amr) — oOyJaronuiicss He MOXKET IMoKa3aTh 3HAHUS Ha
YPOBHE BOCHPOM3BEACHUS U 00BACHEHUS HH(OPMAIIMH, HE MOXKET TI0Ka3aTh UHTEIJICKTYalIbHbIC
HABBIKU PEUICHHSI MPOCTHIX 3a/1a4.



