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PaGouas mporpaMMa cocTaprena Ha ocnose @FOC BO po cnenmanerocts 21.05.04 Top-
HOE JEN0, YTBepRaeHHOro nprkasoM MOuH P o1 17.10.2016 1. Ne 1298.
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PaBoyas nporpaMma paccMOTpeHa | ogo0peHa Ha 3aceHaHHM KadeApsl reoJOTHH, MapK-
wefizepckoro gefna W oDOTAIIGHWS NONE3HBIX McKomaeMblx «20» sampapa 2017 r,
npoTokod Ne 7.
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JIuer perHeTpanuy H3MeHeHHi H JoNoJHeHHI]

Jara.
ITonnuce
Ne Paznen Kpartkoe conep:kanue Ne npoTtokona i
I/ | IporpamMMel H3MEHEHH/ IOTOIHEHHS 3aceIaHHs S
kadenpoit
Kaenpbl
1 Ne 8 Axryanu3auus yueOHO-MeToauueckoro 1 | Ne 2
HH(OPMALHOHHOTO obecneuenus | or 04.10.2018 /
JHCHHILIHHEI :
2 Ne 8 Axryanusauus yueOHO-MeToHyeckoro u | Ne 2 -
HH(OPMALHOHHOIO obecneuenns | or 24.09.2019 =
JIHCLIHTIIMHEI
3 Ne 8 AxTyanu3anus yueGHo-MeToaueckoro u | Ne 1 ik
HH}OPMAITHOHHOTO obecnievenns | ot 04.09.2020 —
JHMCIHILIHHLL




1 Ilesin ocBOEHUA AUCLUIIIMHBI

LlenssMu ocBOeHUst JUCLATIIMHBI «O0oraijeHre TMoJie3HbIX MCKOTaeMbIX» SIBISFOTCS
SIB/IIIOTCS.  Pa3BUTHE Yy CTY[EHTOB JIMYHOCTHBIX KauecTB, a Takke (OpMUPOBaHUe
rpodecCHOHALHBIX KOMIIeTeHI[UH B coOTBeTCTBUM C TpeboBanusimu OI'OC BO mo
crietanbHOCTH 21.05.04 NopHoe fero.

2 MecTo JUCHHUIUIMHBI B CTPYKTYpe 00pa30BaTe/IbHON MPOrpaMMbI MO/ JTOTOBKH
crernAamcTa

HOucturuivHa «O0oraiiieHre ToJ1e3HbIX UCKOTIaeMbIX» SIBISIeTCS AUCLIUIIMHOM, BXOAUT
B 6a30Byt0 uacTs 6710ka 0Opa3oBaTebHON IPOrPaMMBI.

Ons  wv3yueHWss AMCLAIUIMHBI ~ HeoOXOAWMBI — 3HaHWS  (YMeHUs, B/a/ieHus),
chopMHpOBaHHbIe B pe3yJibTaTe U3yueHusi Cie[yIoIIuX KypCoB:

«Dusuka», «Marematuka», « Xumus», «HbopMmaTuka», «['eomorus».

3HaHWe ¥ YMEeHUs CTYZEeHTOB, MOTyUYeHHbIe TTPU U3YUeHUH JUCLIMTUIMHBI «O0oraleHye
T0JIe3HbIX MCKOTAeMbIX» OyAyT HeoOXoJuMbl WM TpH Ja/JbHeWIeM W3yUeHUHd TaKUx
JUCLIMTUTMH, KakK «[IpoekTHasi fesTesibHOCTE» («OOOCHOBaHME TIPOEKTHBIX PpeIeHu»,
«TexHonorus TPOM3BO/CTBA paboT», «AHanu3 u OlleHKa pe3y/bTaToB»),
«[opHOMpOMBIIIIEHHast  3KoJsorusi»,  «lIpoekTrpoBaHue  obOoraTUTeNbHBIX  (PabpUK»,
«TexHonorust oOoraiieHust TOMe3HBIX HWCKOMAeMbIX». 3HaHUS (YMeHHs, BaJleHus),
TIOJTyUeHHbIe TP W3YYeHWH JAaHHOW [JUCLIUTUIMHBI OynyT HeoOXOAWMBI [jisi pa3paboTKH,
COBEpIIIeHCTBOBAHUSI TEXHOJIOTMM TIOJATOTOBKKM U 00OTrallleHHs] TI0/Ie3HbIX HMCKOMaeMbIX;
CO3/IaHHSI MAaJIOOTXOAHBIX U 0Ee30TXOJHBIX TEXHOJIOTMM, KOMIIJIEKCHOTO WCITO0/Ib30BAHMUS
MUHEepasbHOTO ChIPbs, [/ aHA/JIM3UPOBAHUSI YCTOMUYUBOCTU TEXHOJIOTMUECKOro Tpoiiecca U
KaueCTBa BbIMTyCKaeMOW MPOAYKLUH.

3 KomnereHuuu o0yuaromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOEHHSA
AMCLIMIUIMHBI U IVIAHUPYyeMble pe3y/1bTaThl 00yueHust

B pe3ynbrare OCBOeHHs JUCHMIUIMHBI «OOoraijeHye TI0/Ie3HbIX HCKOTIaeMbIX»
oOyuaromuiics o/bKeH 00/1aZiaTh CIeAYOIMMUA KOMIIeTeHIUSMU:

CTpyKTypHBIMI
- [1naHupyemble pe3yibTaThl 00yUYeHust
KOMIIeTeHLUU
OIIK-9 B/1afieHreM MeTOAAMH aHa/IM3a, 3HaHHEM 3aKOHOMePHOCTeH NoBe/leHHs 1
ynpaB/ieH!s CBOMCTBAaMH FOPHBIX MOPOJ U COCTOSIHMEM MacCHBa B MPoIeccax J00bI1uu
U NepepadoTKH TBep/bIX Mo/Ie3HbIX UCKONAaeMbIX, a TAK)Ke IIPH CTPOUTETbCTBE U
JKCITyaTaluy N0/A3eMHBIX COOPY)KeHUH

3HaThb MeTO/Ibl aHa/u3a, 3aKOHOMEPHOCTH TOBe/leHUs] U yIIpaBJ/IeHUs] CBOUCTBAMU
TOpHBIX TIOPOJ, W COCTOSIHMEM MaccuBa B Tpoleccax Jo0bluu U
riepepabOTKY TBEP/IbIX T10J1e3HbIX MCKOTIaeMBbIX.

Ymets BbIOMpaTh METO/bl aHa/liM3a, 3aKOHOMEPHOCTH TIOBe/leHUsi U yIpaBJieHUs
CBOMCTBaMM T'OPHBIX TTOPOJ, ¥ COCTOSTHIEM MacCHBA B TIPOLIeccax Jo0brur 1
riepepabOTKY TBEP/IbIX I10J1€3HbIX NCKOIaeMbIX.

Bnazets CrOCOOHOCTHIO BBIOMPATh METO/[bl aHa/IN3a, 3aKOHOMEPHOCTH TOBeJJeHUsT 1
yrpaBjieHus: CBOWCTBaMM TOPHBIX TII0OPOJ M COCTOSIHWEM MacCuBa B
nipolieccax Jo6buu ¥ epepabOTKY TBEP/bIX M0JIe3HBIX NCKOMaeMbIX.
IIK-4 TroTOBHOCTBI OCYWIECTB/ISATb TeXHUYECKOe PYKOBO/JCTBO TOPHBIMH U
B3PBIBHBIMH pafoTaMu T1pH S3KCIUTyaTal[HOHHOW pa3BeAKe, /00blue TBepPAbIX
M0JIe3HBIX HCKOMAaeMbIX, CTPOMTE/]bCTBE H 3KCIUTyaTallid MOA3eMHBIX O00BHEKTOB,




CTpyKTypHBIMI

[1naHupyemble pe3y/ibTaThl 00yUYeHus

3/IeMEHT

KOMITeTEHI MU

HEeIOCPeICTBEHHO YNPaBJ/IATH MPOLeCCAMH Ha MPOU3BOACTBEHHBIX 00HEKTOB

3HaThb OCHOBHbBIE TIOHSTHSI METO/IOB, CIIOCOOOB U CPEJCTB TOJYYEHUs ChIPbSl U
KOHIIEHTPATOB TPY NepepabOoTKU T0J1e3HBIX NCKOTIaeMbIX

YMmeThb BbIOMpAaTh TEXHOJIOTHIO MPOU3BOACTBA PabOT Mo 06OraljeHuIo I10J/Ie3HbIX

WCKOTIaeéMbIX, TPUMEHSITh CrocoObl U CpeACTBa /JIT  TIOJyYeHHUs
KOH/IULIMOHHBIX KOHLIEHTPAaTOB

Bnagetsb CMOCOOHOCTBIO BHIOMpPaTh M PAaCCUMTHIBATH OCHOBHBIE TEXHOJOTMUYECKHE
rapameTpbl 3(pHeKTUBHOTO M 3IKOJOTHYeCKH 0e30TacHOrO MPOM3BOJCTBA
paboT 1o mepepaboTKe W 0OOraIleHHI0 MUHEPA/TLHOTO ChIPbSi Ha OCHOBE
3HaHWW TIPUHLUIIOB (HIOTAL[IOHHOTO TPOEKTUPOBAHUSI TEXHOIOTUUYeCKUX
cxeM 00oratMTesbHOTO TIPOM3BOJCTBA W BbIOOpa OCHOBHOTO |
BCTIIOMOTaTe/IbHOr0 060raTuTe/TIbHOTO 000pYAOBaHMS

ITK-5 roToBHOCTBIO IeMOHCTPHPOBATh HABBIKH Pa3padOTKH NJIAHOB MePONPUATHH 110
CHIDKEHUI0 TeXHOTeHHOU Harpy3Ku NPoM3B0/[CTBA HA OKPYXAKIIYH CpeAy NpHU
IKCIUTyaTaljHOHHOM pa3Be/Ke, 100bIUe U epepadoTKe TBEPABIX MOJI€3HBIX
HMCKONaeMBbIX, a TAK)Ke IIPH CTPOUTE/NbCTBE U IKCITyaTaluu

3HaTb Hay4Hble METO/Ibl U MePOTIPUSITHS 110 CHIXKEHUI0 TeXHOT@HHOM Harpy3Ku
Ha OKPY)KAOLLYI0 Cpejly TpU KCTUTyaTal[iOHHOW pa3BeiKe, 100bIue 1
riepepabOTKe TBeP/bIX M0JIe3HBIX MCKOTIAEMBIX

YmeTb NIPUMEHSITh Hay4YHble MeTO/jbl U MEPOTIPUSTHS TI0 CHYDKEHHIO TeXHOTeHHOM
Harpy3kH Ha OKpY’Karlolllyto Cpe/ly MpH 3KCITyaTalliOHHOW pa3Bejike,
Jo06b1ue 1 epepabOTKe TBEP/IBbIX 10J1e3HBIX MCKOTIaeMbIX

Bnagetsb HaBbIKaMU MpYMeHeHUs1 HayYHbIX MeTO/I0B U MEPOMNPUSATHI M0 CHI)KEHUIO
TeXHOTeHHOM Harpy3KH Ha OKPYKaloL[yt0 Cpe/ly TIPU SKCITyaTalldOHHOMN
pa3Bejike, fI00bIUe 1 repepaboTKe TBEP/IbIX MM0JIe3HBIX MCKOTIaeMbIX

ITK-12 roToBHOCTHIO ONIEPAaTHBHO YCTPAHATHh HapylleHUs NPON3BOACTBEHHBIX
MPOLIeCCOB, BeCTH MePBUYHBIN yUeT BHINO/IHAEMbIX padoT, aHa/TM3HPOBATh
oNepaTHBHBIE U TeKYyI[{e MoKa3aTe/d MPOU3BO/CTBA, 000CHOBBIBATH MPe//I0)KeHUsI
110 COBepIIeHCTBOBAHUI) OPraHM3alliy NMPOU3BOACTBA

3HaThb OCHOBHble  TEeHJEHLIMM Ppa3BUTUS  TPOM3BOACTBEHHBIX  TPOLIECCOB,
TI0Ka3aTesv MPOM3BO/ICTBA

YmeTb MPUMEHSITb  U3yueHHble TeHJEHLIMA Ppa3BUTHUsS  MPOU3BOJCTBEHHBIX
MpoLIeccoB,  TOKa3aTenu  TPOM3BOJACTBA B MpodeccroHasbHON
J1esiTeIbHOCTU

Bnagetsb TeH/JEeHLMSMUA pa3BUTUS TIPOM3BO/ICTBEHHBIX TIPOLIECCOB, TIOKa3aTelu
TIPOM3BO/ICTBA B NMPOhecCOHaTbHOM /IesTe/IbHOCTH

ITK-19 roToBHOCTHI0 K pa3padoTKe MPOEKTHHIX HHHOBALIMOHHBIX PelleHHi 110
IKCIUTyaTaljUOHHOM pa3Be/iKe, 100bIUe, epepadoTKe TBEPABIX MOJIe3HBIX
HCKOTIaeMbIX, CTPOMTE/ILCTBY H 3KCILUTyaTal[dH M0/[3eMHBIX 00HEKTOB

3HaTb OCHOBHBI€ TeHAEHLIWMH Pa3BUTUA MHHOBAIJMOHHBIX pEH_IeHI/II\/’I 13(0)
HepepaGOTKe TBEPAbIX IT0JIE3HBIX NCKOIMdeMbIX
YmeTb MPUMEHAThb M3yUYeHHbIe TeHAeHIMH PAa3BUTHUA WMHHOBAIIMOHHBIX pELHEHI/Iﬁ

110 TIepepaboTKe TBepAbIX M0JIe3HBIX NCKOTIaeMbIX

Bnapetsb TeH/IeHLIUSMHU Pa3BUTHSI MHHOBALIMOHHBIX PellieHnH 110 TiepepaboTKe
TBEP/bIX I0JIe3HBIX MUCKOMAaeMbIX

IICK-6-4 crnoco0HOCTHI0 pa3padaThiBaTh U peajM30BbIBAaTh MPOEKTHI MPOU3BOACTBA

5)



CTpyKTypHBIMI

3JIeMeHT
KOMIIeTeHIIM

[1naHupyemble pe3y/ibTaThl 00yUYeHus

npu nepepaboTke MHHEPAJTbHOT0 U TEXHOT€HHOr0 ChIPbsi HA OCHOBE COBPEMEHHOU
MEeTO/0/IOTHH TPOEKTHPOBAHMA, PACCUMTHIBATh MPOU3BO/JUTE/THLHOCTh M ONpPeJe/IATh
napaMeTpbl 000pyAoBaHNs 000raTuTe/IbHbIX (hadpuk

3HaThb

BCe 3TaIlbl TIPOU3BOACTBA IMMPHU nepepa60TKe MHWHEDPAJIBHOT'O U
TeXHOI'€HHOT'O CbIPpbs Ha OCHOBE COBPEMEHHOﬁ MeTO40J/I0OTUHr
TMMPOEKTUPOBAHNSA

Ywmets

aHaJTM3UPOBATh BCE 3Tallbl IPOU3BO/ICTBA MPU TlepepaboTKe MUHEepaIbHOTO
Y TEXHOTE@HHOTO ChIPbsSi HA OCHOBE COBPEMEHHOW MeTO/10/I0TUr
MPOEKTUPOBAHUS

Bnanets

TpoLjeccaMu IPOU3BO/ICTBA IIPY NepepaboTKe MUHEPasbHOTO U
TEXHOT€HHOT'O ChIPbsi HA OCHOBE COBPEMEHHOM MeTO/[0/I0T U1
TIPOEKTUPOBAHMUSI

IICK-6-5 roTOBHOCTHI0 MPUMEHATH COBpeMeHHbIe HH()OpMaLiMOHHbIE TeXHO/IOTHH,
ABTOMAaTH3HPOBAHHBIE CHCTEMbI MPOEKTUPOBAHMA 000raTUTETbHBIX MPOU3BO/ICTB

3HaTh TIPUHLIUATIBI U METO/IbI CO3/IaHUsI COBpeMeHHBIX UH(POPMAaI[MOHHBIX
TeXHOJIOTMI B TTPAKTUYECKOH /1esiTe/IbHOCTH 000TaTUTe/TbHBIX TTPOM3BO/ICTB

YMmeThb TIPUMEHSITh TIPUHLIUITBI U METO/IbI CO3/IaHusI COBPEMEHHBIX
HMH(OPMaI[MOHHBIX TeXHOJIOTUN B MPAaKTUUECKOU /1eaTe/TbHOCTH
000raTUTe/IbHBIX TTPOM3BO/ICTB

Brazgetsb MIPUHLIUTIAMH ¥ METOZIaMU CO3/]aHUsi COBpeMeHHBIX MH(POPMAaI[MOHHBIX

TeXHOJIOTUU B HpElKTH‘—IECKOfI AedaTeJIbHOCTH 000raTUTe/IbHBIX IIPON3BOCTB




4 CTpyKTypa U co/iep>KaHue JUCHUIIMHbI

OO0111ast TPYA0EMKOCTh AUCIUITUHBI COCTaB/IsieT 3 equHULIBI 108 yacos:

— KOHTakKTHasi pabora — 58,1 aka/i. yacos:
ayauTopHasi paboTa —54 akaj. yaca;
BHeayUTOpHas paboTa — 4,1 akaj. yaca;

— camMocTosTebHast paboTa — 14,2 aka/. Jaca;

— TIOATOTOBKA K 3K3amMeHy — 35,7 akajl. YaCoB.
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1. BBegieHue 2 0]

1.1. CopepkaHue JUCLIMILIMHLIL, ee 3a7,aui. 3HaueHue U PoJib 1 V3yuenie IT
oborartrieHust PU UCTIOh30BaHUM Pa3/TMUHBIX T10J1e3HbIX OCHOBHOI 11 K-

HWCKOIaeMBbIX [IOTIOHUTE Th 9
1.2. Knaccudukaiiysi mporeccoB jist 00oraiijeHus ToJIe3HbIX 1 HOR IT
HCKOIIAeMbIX JHTEPATYDHI KoHTpo/ibH K-
1.3. Onepauyu, 1uKibl, craguu. OueHkKa 3¢ (eKTUBHOCTH NPOLIECCOB 1 o ast pabora 4
oboraiieHust ¥ KOMITJIEKCHOCTH HMCTIO/Ib30BAHUSI ChIPbSI ACIHTITHHE Nel I1
w b

1.4. TIpoayKTbl 1 TIOKa3atenu oboraiieHus. MaTepuanbHbIi H6anaHc 1 KOHCIIeKTa K-

10 TBepZIOMY, MeTaJl/ly, BOZie B TEXHOJIOTMUEeCKUX CXeMax nexuuii 5
oforauieHus py I1
1.5. IloHaTMe O  KOJMYECTBEHHBIX  XapaKTepUCTUKax 1 K-




Aypur = =
OpHast - = =
o paboTta § § Dopmbl S &
g (B e g T TEeKYILero E, E
Pa3zgen/ Tema 5 aKaa. | £ © = Bup, KOHTpOIIA e g
P — &) vacax) | & & € CaMOCTOATe/b | yCTeBaeMOCTH 1 ; £
= § ) § o HOU pabOThI |TTPOMEXKYTOUHOU x %
GE g < 8 aTTeI(:ITaL[I/I 2 2
Bell|eCTBEHHOI'0 COCTaBa MHHEPA/JbHOTO ChIpbS U IIPOAYKTOB 12
oborarreHus I1
K-
19
I1
C
K-
6,4
I1
C
K-
6,5
WToro no pasgeny 5
2. I'paHy/1I0MeTpHUYECKUM COCTaB N3yyenue KonTtposbH 0]
2.1. T'paHynomeTpuuecKuii COCTaB pyJ, W TPOAYKTOB 1 1 OCHOBHOM U ast paboTa I1
oborarreHusi, MeTO/IbI ero OIpe/ieIeHHUs [IOTIOJIHUTETb Ne 2 K-
2.2. CuroBbiii aHanu3. 1lIkana knaccudukaiyuy, MOAY/Ib Kb 1 HOM 9
KJ1accu(rKaLuu JIUTepaTyphbl I1
2.3. O6paboTKa pe3ynbTaToOB ITPaHy/IOMETPUUECKOT0 aHa/Iu3a U 2 1 1o K-
JIUACLIATITINHE, 4




Pasnen/ Tema
JUCLIATITUHBI

CemecTp

Aypur
opHast
pabora

(B

akaf.
yacax)

JIeKIH

nabop

aT.

CamocTogTe/bHas

paboTa
(B akazi. yacax)

Bug
CaMOCTOSITe/Th
HOU pabOThI

DopMbI
TeKyILlero
KOHTPOJISt
yCrieBaeMOCTH U
MIPOMEXXYTOUHOMN
aTTecTaly
U

Kop v cTpykTypHBIi
3/IeMeHT KOMIIeTeHIIUH

MMOCTPOEHUE XdPAKTEPUCTUK KPYITHOCTHU

KOHCITeKTa
JIEKLIAM.

Wtoro no pa3geny

3. HO,Z[F OTOBUTEJ/IbHBIE IMMPOLIECChI

3.1. I'poxouenne. HasHaueHue nporecca

N3yuenue
OCHOBHOH U
JIOTIO/THUTETh

3amqura
nabopaTopHO
paboThI
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Paszen/ Tema z aKaj. | £© 5 Bra KOHTPOTA a2
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GE g5 i aTTecHTauH Z 2
3.2. 3¢ deKTUBHOCTL TPOX0OYEHHs], KIacCU(PUKALIMS U KOHCTPYKLIMU 1 HOM I1
rPOXOTOB JIATeparypbl K-
o 4
IUCLIUIL/IVHE, IT
KOHCITeKTa K-
JIeKITUH. 5
1
3.3. Ipo6sienne. HazHaueHue apobieHusi, cTerieHb ApobieHus 1 3 1 N3yueHue 3aruTa K-
OCHOBHOH U nabopatop 12
JTOTIO/THUTETh HO I1
HOM paboThl K-
3.4. Knaccudvkaiyiss 1 KOHCTPYKLMU JPOOMIIOK /IJ1si KPYTIHOTO, 1 JIATepaTrypbl 19
CpeJiIHero U MeJIKOTo pobeHust 1o KoHTpobH IT
3.5. KpymHocTb, 0 KOTOPOM HEOOXOAMMO APOOUTE ChIPhe Tepef 1 JMUCLIMIUIHHE, as paboTa C
oborarieHrieM. CxemMbl Apo0/ieHHUS KOHCIIeKTa Ne 3 K-
JIeKITUH. B 6,4
1
3.6. MI3sMesibueHne. 3aKOHOMEPHOCTHU MpoLiecca U3Me/IbueHus 1 J 1 3awumra C
nabopaTopHOM K-
paboThI 6,5
3.7. Knaccudukaius pasMosibHOTO 06opyzoBaHus. CxeMbl 1 Nsyuenne KontponbHas
U3MeTbYeHUsT OCHOBHOU U pabota Ne 3

10
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3.8. TwuapaBnuueckas knaccudukalvs U ee pojb B 1 JIOTIOJTHUTETh
TEeXHOMIOTMUeCKUX  cxemax  (habpuk. 3aKOHOMEpPHOCTH HOM
CBOOOJTHOTO W CTECHEHHOTO TiafleHus uacTuil. OCHOBHbIE JIUTePaTyphbl
TIPUHIIUIIBI KacCcubUKaluu 1o
3.9. KoHCTpyKIMM MeXaHW4YeCKMX K/lacCu(UKaTopoB, 00/1acTh 1 1 JUCLIUTLINHE,
WX IPUMeHeHUsT KOHCITeKTa
3.10. KoHCTpyKUMY Y IPUHLUIT A€MCTBUS TUAPOLMK/IOHOB 1 JIEKLIAM.
WToro no pasgeny Vv 10 9 4
4. OCHOBHBIe MPOLIeCChI v 0]
4.1. T'paBuTalioHHOe oOOOTaIieHre TO/e3HbIX HCKOTIaeMbIX. 1 3 1 N3yuenue 3aumra I1
Teopetuueckre OcHOBBL. CKOpPOCTb MafieHusi, Ko3(duiueHT OCHOBHOU U 160 ?To O K-
paBHOIMAZIaeMOCTU 2 JIOTIOTHUTETh parop 9
N paboThI
) HOU IT
4.2. Tlporecchl TpaBUTALIMOHHOTO OOOTAll[eHUS: TIPOMbIBKA, 1 JIATepaTyphbl KoHTposbHast K-
0TCa/iKa, KOHI[eHTpaIysl Ha CTojIaX, oboraiieHre Ha IIUT03ax 1 o pabora Ne 4 4
’kermobax, BHUHTOBBIX CeTlapaTropax, OOoraieHHe B TsDKebIX JTHCLIUTIIMHE, I1
CYCHEeH3UsIX KOHCIIEKTa K-
4.3. CyLLHOCTb MPOL[eCCOB, KOHCTPYKTHBHbIE u 1 JIeKLUH. 5
TeXHOJIOTUUeCKHUe TapaMeTphbl amnmnapaToB W MalllWH, MPaKTHUKa I1
K-




Aypur = =
opHast . = =
o pabora § 5 ®opMbI = %
g (B e g T TEeKYILero E, E
Paszen/ Tema z aKaj. | £© 5 Bra KOHTPOTA a2
R—— &) vacax) | & & € CaMOCTOATe/b | yCTeBaeMOCTH 1 ; 2
=l § ) § o HOM paboThI |TTPOMEXYTOUHON x %
QE g5 A aTTecHTaLu/I 2 g
4.4. MarnutHoe o6oramieHue. TeopeTUuecKue OCHOBBI. 1 J 1 3amumra 12
MarHutHele  CBOMCTBAa  MMHEpaJOB, MarHWTHble  I10JISI naboparop IT
ceriapaTopoB 2 HOM K-
n V3yueHnue paboThI 19
4.5. ObopyzoBaHue [yt MAarHUTHOTO 00OTalleHusI: cernapaTop AJIst 1 OCHOBHOM U I1
CUIbHO Y CJTaDOMarHUTHBIX PY/[; CyXye U MOKpble MarHUTHbIe [ OTIO/THUTE/Tb C
Ccernaparopal HOU K-
4.6. DnekTtpuueckoe oboraijeHue. ®usnueckre OCHOBBI 1 1 JTepaTyphl 6,4
TrpoLiecca, MoAroTOBKa MaTepuasa K 3J1eKTpUYeCcKOor cenapalyy 1o KOHTPO/bH I
4.7. Knaccudukarys 3/1eKTpUUecKrix cernapaTopoB, UX 1 AVUCLUIIINHE, ast pabora C
KOHCTPYKTHUBHBIE 1 TEXHOJIOTHYECKHE NTapaMeTphl KOHCHgKTa No 4 K-
4.8. Crieia/ibHbIe METOZbI TIOATOTOBKU U 000TaIeHus Py 1 1 TIeKLIMH. 6,5
4.9. Pypnopasbopka: oboraiijeHue 1o TpeHuto, popme, 11BeTY, 1
¢siotorpaBuTaiysi; 00XXur pyz; usdrparesnsHoe qpobieHue,
u3MesibueHre, XUMHUYecKoe oboralreHue
4.10. dnorauyoHHoe oboramjeHue. TeopeTHyecKrde OCHOBBI. 1 3 1 N3yuenue 3aura
Kunetuvka nortauyu OCHOBHOU U naboparop
2 JOTIO/THUTE b HOU
n HOM paboThI
4.11. ®noTalMOHHBIE  peareHThl, WX KaaccudUkaus, 1 JIATepaTrypel KonTtpossH
Ha3HauyeHWe ¥ MeXaHWU3M JIeHiCTBUS 10 asi pabora
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P — &) vacax) | & & € CaMOCTOATe/b | yCTeBaeMOCTH 1 ; 2
= : = ) § o HOM paboThI |TTPOMEXYTOUHON x %
GE LCE < 8 aTTeCHTaLu/I 2 2
4.12. ®noTalMOHHBbIe  MAIMHBI, WX  KlIacCUdUKALYS, 1
KOHCTPYKLUSI
4.13. IlpakTHKa Ip¥MeHeHNs MalllH pa3/InYHbIX TUIIOB 1 Ne 4
(MexaHuYeckue, MTHEBMOMeXaHWUYeCcKue, KOJIOHHbIe U Jp.). CxeMbl U AMCIHTIIHE,
peXXUMbI GUIOTaLIMU romcrerTa
Hroro no paspeny v 12 9 5 TR
6
n
5. Ob6e3BoxBaHMe U orpoboBaHue v 0,8 V3yueHnue KoHTposbH @
5.1. O6e3BoxxuBaHue. HasHaueHue orepailiuii 00e3BOKHUBaHUS 1 OCHOBHOU U ast pabota I1
Y UX Kiaccudukaius JIOTIOJIHUTETb Ne 5 K-
5.3. Ornpo6oBaHKe 1 KOHTPOJIb Ha 000raTUTe/bHBIX (habpukax. THITbI 1 HOM 9
Y Ha3HaueHue 1mpob JIUTepaTypbl I1
o K-
JTACIATIVHE, 4
KOHCIIeKTa IT
JIEKLIAM. K-
5
I1
K-
12
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I1
K-
19
I1
C
K-
6,4
I1
C
K-
6,5
HToro no pasgeny vV 2 0,8
6. OO6mue cBeneHuss 00 00OraTUTeTHLHO-TEXHOTOTUYECKON V W3yueHue KoHnTponbH @)
cucreme OCHOBHOU U ast pabota I1
6.1. TexHoJ/iorTHMUeCKWe CXeMbl: KaueCTBeHHble, BOJIHO- 1 0,7 JIOTIO/THUTETb Ne 6 K-
LLIJIAMOBBIE U CXEMBI LIeMH anrnapaTroB HOM 9
6.2. YrpaBjieHve KaueCcTBOM II0JIe3HbIX MCKOIAaeMbIX IIPU UX 1 0,7 JIUTepaTypbl I1
no0bIue, ycpeJJHeHHe MUHEPAJbHOTO CHIPbSI B TODHOM IieXe W 13 (0 K-
Ha oboraruTesibHOM dabpuike JUCLIUIIIVHE, 4
6.3. TexHosiorusi oborareHust py/| YepHBIX, [IBETHBIX U PeJKUX 1 1 KOHCIIeKTa I
MeTa/ioB. TpeGoBaHus K KaueCTBY KOHIIEHTPATOB U ChIPbSI. JIeKLIUH. K-
5
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

B mporiecce mpernofaBaHusi JUCLUATIIMHBEI ««O6oraijeHre Mose3HbIX HCKOTMaeMbIX»»
TIPUMEHSIOTCS Pa3/IMuHble BUBI 00pa30BaTeNbHBIX TEXHOTOTHH.

JIeKIIMOHHBIM MaTepuas 3akpervisieTcsi B xofie jabopaTopHbIXx pabor, Ha
KOTODBIX BBITIOJIHAIOTCSl IPYMIIOBble WM WHAWBUJYasbHbIE 3a/laHUsl 10 TMPOMZEeHHOU
teme. [Ipu mpoBesieHHU /1aOOPAaTOPHBIX 3aHATHN MCMO/b3YyeTCs MeTOJ, KOHTeKCTHOTO
00yuJeHUst, KOTOPBIi M03BOJISIET YCBOWTb MaTepuaja IyTeM BbISBJIEHUsI CBsi3el
MeXXly KOHKPeTHbIM 3HaHWeM U ero NpuMeHeHHeM.

[Tepesaua HeOOXOJMMBIX TEOPETHUECKUX 3HAaHUW W (POPMHPOBAHHE OCHOBHBIX
Tpe/iCTaB/ieHUd 10 KypCy TIIPOMCXOJWUT C HCIOMb30BaHUEM MY/IbTUMEAUWHOTO
obopyioBaHUsl.

1. TpapuioHHbIe 00pa3oBaTe/IbHbIE TEXHOJIOTHH OPUEHTUPYIOTCS Ha OpraHK3al{uio
oOpa3oBaTesbHOTO  TpOLiecca, TPeAToJaralilyl0 MpsIMYH TPAHCISALMIO 3HAaHUM  OT
nperiofiaBaTesisi K  CTyJeHTy  (TIpeMMYLeCTBEHHO Ha OCHOBe  OOBSICHUTeTbHO-
WITIOCTPAaTUBHBIX MeTO/IOB 00yueHus). YueOHasi AeATe/NbHOCTb CTy[eHTa HOCHUT B TaKUX
YCJIOBUSIX, KaK MPABUJIO, PETIPOAYKTUBHBIN XapaKTep.

®opMbI yueOHbBIX 3aHATHI C HCII0/Ib30BAaHHEM TPA/UIIMOHHBIX TeXHOJ/IOTHIA:

VudopmaliioHHasi  JieKLusi —  T0C/iefloBaTe/ibHOe — U3/I0KeHWe  MaTepvaia B
JVICLIUTJIMHAPHOMW JIOTHKeE, OCYIIeCTB/ISIeMOe TPerMYIIIeCTBEHHO BepOa/ibHbIMUA CpPe/iCTBAMHU
(MOHOJIOT TIpero/iaBaTeris).

CemuHap — Oecema  rmiperofiaBaresii W CTYA€HTOB, OOCYy)KZeHue  3apaHee
TIOJITOTOB/IEHHBIX COOOILeHUI M0 Ka)K[AO0MYy BOIIPOCY IJlaHa 3aHATHS C eJUHBIM [IJi BCeX
riepeuHeM PeKOMeH/1yeMOi 00s13aTeTbHOW M [IOTIOJTHUTETbHOU JTUTepaTyphl.

[TpakTHYeckoe 3aHsTHe, MOCBSILEHHOe OCBOEHHI0 KOHKPETHBIX YMEeHHH U HaBBIKOB TI0
TIpe/l/IOKeHHOMY alrOpUTMY.

2. TexHo/1I0rMU MPo0/1eMHOr0 00yueHHs1 — OpraHu3alvst 06pa3oBaTeIbHOTO MpoLiecca,
KOTOpasi ~TIpeArojiaraeT IIOCTAHOBKY TIPOOJIEMHBIX BOTPOCOB, CO3/jaHWe  yUeOHBIX
Npob/ieMHbIX CUTyalUWd [/Isi CTUMYJIMPOBaHUSI aKTUBHOW TI03HABaTe/IbHOW [IesTeIbHOCTH
CTY/IeHTOB.

@®opmbl yuyeOHBIX 3aHATHHA C MCHO/Ib30BaHHEM TeXHOJIOTHIl NPo0/eMHOro
o0yueHuUs:

[MpobnemHasi JieKLusi — W3/I0)KeHWe Marepuana, IIpejriojaratoiiee I0CTaHOBKY
npo0/IeMHBIX U /AWCKYCCHOHHBIX BOTIPOCOB, OCBeIljeHWe PAa3/JMUHbIX HAYYHBIX TIO/IXOZOB,
aBTOPCKHe KOMMeHTapUH, CBsi3aHHbIe C Pa3/IMUHbIMU MOZEe/ISIMU UHTEePIIpeTal[ii U3y4yaeMoro
MaTepHara.

3. VIrpoBble TeXHO/IOTHH — OpraHu3aliis 00pa3oBaTe/IbHOTO Tpoliecca, OCHOBaHHast Ha
PEKOHCTPYKLIMK MOJiesiell ToBe/leHus] B paMKaXx Tpe/l/I0O’KeHHbIX CLieHapHbIX yC/I0BUI.

@®opmbI yueOHBIX 3aHATHI C HCI0/Ib30BaHHEM UIPOBBIX TEeXHO/IOTHM:

YuebHass wrpa— ¢(opma BOCCO3[aHHSI TIPeJMETHOTO U COLMAIBHOTO COZEp’KaHus
Oyayiei mpodecCcUoHaNTBHONU /IeATebHOCTH CIel[Ua/iCTa, MO/e/TMPOBAaHUS TaKHUX CUCTEM
OTHOLIeHHH, KOTOpble XapaKTepHBbI //1s1 3TOM /leATe/IbHOCTH Kak 1]eJIoro.

[HenoBast urpa — MOZieTMPOBaHKe Pa3/IMUHBIX CUTYal[Ui, CBSI3aHHBIX C BBIPAOOTKOM U
NPUHATHEM COBMECTHBIX pellleHud, OOCyKZeHHeM BOIPOCOB B PEXHMe «MO3TOBOTO
IITypMa», PeKOHCTPYKLIMeH QyHKI[MOHAIbHOTO B3aUMO/IeHiCTBUsI B KOJIJIEKTUBE U T.I1.

PoneBasi wrpa— vMUTalLMs WM PEKOHCTPYKLMS MOZesiell pojieBoro IOBeJieHUs B
TIpe/IJIO’KeHHBIX CLIeHAPHBIX YC/IOBUSIX.

4. TexHO/IOTMY MIPOEKTHOT0 00yUeHHUs — OpraHu3aysi 00pa30BaTe/IbHOTO MPOLIecca B
COOTBETCTBUU C aJrOPUTMOM TI03TArHOTO pellieHHs TTPobeMHOM 3a/jaud UM BBITTOJTHEHUS
yueOHOrOo 3azanus. [IpoekT TmipeArosiaraeT  COBMECTHYHO — y4ueOHO-TT03HaBaTeTbHYIO
JlesiTe/TIbHOCTD TPYIITIBbI CTY/IeHTOB, HarlpaB/IeHHYO Ha BbIPAOOTKY KOHIIEINLMH, YCTaHOB/IeHHe
Lesed M 3a7ay, (hOpMyJMPOBKY OXHJAeMbIX pe3y/bTaToB, OMpejeseHrde TPUHLMIIOB U



METO/IMK pellleHHs] TIOCTaBIeHHbIX 33/lay, TUIaHWPOBaHKe X0/a PaboThl, TIOWCK JOCTYITHBIX
OTITUMAJIbHBIX PECYPCOB, MO3TANHYIO peaan3aliyio IlaHa pPaboThl, TIPe3eHTal|I0 pe3y/IbTaToB
paboThl, X OCMBIC/IEHHE U PedIKCHIO.

OCHOBHbIE THIIBI IPOEKTOB:

WccnenoBaTenbCKUid  MPOEKT — CTPYKTypa TMpubikeHa K QopMaTty Hay4dHOTO
WccieloBaHUs ([]0Ka3aTebCTBO aKTyaJllbHOCTH TeMbl, OIpejie/ieHne Hay4yHOU IpobJiembl,
npefiMeTa U O00BEKTa WCC/Ie/[OBaHUs, LieJiel W 3a/lady, MeTo/|0B, UCTOYHUKOB, BBIIBIDKEHHE
ruroTe3sbl, 060011eHre pe3yIbTaToB, BBIBO/LI, 0003HauUeH1e HOBBIX MPObJieM).

TBOpueckuii TIPOEKT, KaK TIPaBU/IO, He WMeeT JeTajbHO MpOpaboTaHHOM CTPYKTYPBI;
yueOHO-TI03HaBaTe/bHasl JeTellbHOCTb CTYZEHTOB OCYIIEeCTB/sieTCsl B PaMKax pPaMOYHOTO
3a/laHusl, TIOJUMHSSICH JIOTMKe W HWHTepecaM Y4YaCTHUKOB [IPOE€KTa, >KaHpPy KOHEYHOro
pe3ysibTaTa (rasera, puabM, Npa3HUK, U3JaHue, SKCKYPCUS U T.I1.).

VHdopMaoHHBI  TIDOEKT —  y4yeOHO-TIO3HaBaTeNbHAsi /IeATEbHOCTE C  SIPKO
BbIDa)KEHHOM 3BPUCTUYECKOW HarpaB/ieHHOCThIO (TOMCK, OTOOp W  CuUcTeMaTh3aLus
vHpopMaMi O KAakOM-TO OO0BeKTe, O03HAKOMJIEHWe YYaCTHUKOB TIPOEKTa C 3TOM
vHdpopmalLvei, ee aHamu3 U 00001IeHre 715 TIpe3eHTaly 6oJiee IIMPOKOM ayAUTOPUN).

5. VHTepakTHBHBIE TeXHOJIOTMM — OpraHu3anys o00pa3oBaTesbHOTO IPOLIecca,
KOTOpasi TIpeAriosiaraeT akKTHMBHOe W HeJWHeHHOe B3aUMOJelCTBHe BCeX YYaCTHUKOB,
JOCTIDKeHHe Ha 9TOM OCHOBE JITUHOCTHO 3HAUMMOTO /I/Isi HUX 00pa30BaTenbHOrO pe3ybTara.
Hapsiny co crieljuasim3upoBaHHBIMUM TE€XHOJIOTHUSIMUA TaKOT'O PO/ia MPUHLIAIT UHTEPAKTUBHOCTH
NPOC/TIe)KMBAeTCSI B OOMBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTe/NbHBIX — TEXHOJIOTHH.
VHTepakTUBHOCTb ~ TOZipasymMeBaeT  CyOBeKT-CyOBeKTHble  OTHOLIeHWs B Xofe
oOpasoBaresbHOTO TIpoLlecca M, Kak CjejcTBhe, (OPMHUPOBaHWE CaMOpPa3BUBAIOIIEHCS
MH(POPMAaLIMOHHO-PeCYPCHOM Cpe/ibl.

®opMbl  yueOHBIX 3aHATHH C HCHO/Ib30BaHHEM  CHenHa/JTu3HMPOBAaHHBIX
HHTePAKTHUBHBIX TeXHO/IOTHM:

Jlekuusi «0OpaTHOW CBSI31» — JIEKLUMS—TIPOBOKAIMs (M3/I0KeHHe Marepuasa C 3apaHee
3arjlaHMpOBaHHBIMM  olIMOKamMu),  JieKiusi-Oecesia,  JIeKUUSI-AACKYCCHSI,  JIEKLIUsI-
TpecCKOH(epeHLIsI.

CeMHHap-/JUCKYCCHUsl — KOJUIEKTUBHOe 00CY)/leHHe KaKoro-imbo CIopHOro BOIpOCa,
npo0sieMbl, BBISIBJIEHHEe MHEHW B TpyIe (MeXTpPYIIOBOW AMaior, AWCKYCCHS Kak CIIop-
Jiarnor).

6. WHpopManMoHHO-KOMMYHHUKAI[MOHHBIe 00pa3oBaTe/ibHbIe TEXHOJIOTUH —
opraHu3arys oOpa3oBaTesbHOTr0 riporiecca, OCHOBAaHHast Ha TIpUMeHeHUr
CIeLaTM3UPOBAaHHBIX MPOTPAMMHBIX CPeJl ¥ TEXHUUECKHUX CPeJCTB PaboThl ¢ MH(OpMaLei.

®opmbl yueOHBIX 3aHSITUN C WCIOIb30BaHKWEM UH(OPMaIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUH:

Jlek1Usi-BU3ya/n3alusi — W3/I0)KeHHe COjlep)KaHUsl COTIPOBOKIAeTCsT Tpe3eHTaluei
(memoHcTparmeli yueOHBIX MaTepHUaoB, MPeCTaBIeHHbIX B PA3/TMUHBIX 3HAKOBBIX CHCTEMaX,
B T.U. WIFOCTPAaTUBHBIX, TpapruecKux, ayJjo- U BuieoMaTepuasos).

6 YueOHO-MeTOAMYECKOE 00ecrieueHHe CaMOCTOSITe/TbHOW PadoThl 00yYarIIUXCsl

Mo gucuurinHe «OboraijeHye MoJje3HbIX UCKOMAeMbIX » TIPeyCMOTPeHa ayUTOpHast
Yl BHeAyZUTOPHAsl CAMOCTOsITe/TbHast paboTa 00yJaroIxcsl.

CamocrosiTenbHast paboTa CTy/IeHTOB ITOCTPOeHa TakKMM 00pa3oM, uTo B rmporjecce pabo-
ThI CTYJJeHThI 3aKPEIUISIIOT 3HaHUS, TI0/TyYeHHbIE B MPOLIECCe TeOPETUUECKOro 00yuUeHus], TeM
caMbIM (POPMUPYIOT TIpOeCcCrOHabHBIE YMEHHST U HABBIKH.

B miporjecce u3yueHus! JUCLUIUIMHBI OCYILECTBIISETCS TEKYIIUN U TePUOANYeCKUN KOH-
TPO/b 3a pe3yJbTaTaMM OCBOeHHs yueOHOro Kypca. TeKyLuii KOHTPO/b OCYLeCTBJISIETCS
HeroCpe/ICTBEHHO B TIPOLleCCe YCBOEHWS, 3aKpervieHus, 000OIIeHHs W CHCTeMaTH3aLuu
3HaHWM, yMEHWH, BJaJleHUss HaBbIKAMKM U TIO3BOJISIET OIEepaTHBHO /IMarHOCTUPOBaTh U
KOPPEeKTHUPOBaTh, COBEPIIEHCTBOBaTb 3HAHWS, YMEHWs WM BaJleHHe HAaBbIKAMH CTYJIEHTOB,
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obecrieurBaeT CTUMYJ/IMPOBaHWE W MOTUBALIUI0 WX [IeITETBHOCTH Ha KaK/IOM 3aHSTHU.
Texy1uii KOHTPOJIb OCYIIeCTB/IsSIeTCsI B (hOpMe YCTHOTO orpoca (cobeceioBaHus).

[Tepromuueckuii KOHTPOJb IieJb KOTOPOro 0000IeHre W CUCTeMaTh3alysl 3HaHWM,
ripoBepKa 3¢ (eKTUBHOCTH YCBOEHHS CTYAEeHTaMU OTpe/ie/IeHHOT 0, JIOTHUeCKH 3aBepLlIeHHOTO
cofiepkaHusl yueOHOrO MaTepHwasa OCYIIeCTBIseTcss B ¢opMme 3allUThl J1abOpaTOPHBIX,
KOHTPOJIbHBIX PaboT.

OLeHOUHbIe Cpe/iCTBa /1JIsl IPOBe/IeHUsI TeKyIllei aTTecTaluu

Tecmbi 015 camonpogepku:
Bapuanm Ne 1.

1. YUro Ha3bIBaeTcs oforaiieHneM 1moJjie3HbIX HCKOMaeMbIX?

1. 310 nporeccs XUMUUECKOr0 paszesieHus MUHepasioB.

2. DOTO Tmpolecchl MeXaHW4YeCKOro pasjesieHusi MuHeparoB 0e3 u3MeHeHHs
XMMHYECKOI0 COCTaBa ChIPbSI.

3. DTO OKUC/IUTEIbHO-BOCCTAHOBUTE/IbHBIE TIPOL[eCCHI 338 CYeT YaCTUYHOT'O WIU ITOJTHOTO
repexo/ia 3JIeKTPOHOB OT OJIHUX aTOMOB K JIDYTHM.

4. OTO TIpoLlecChl U3MEeHeHUsl CTPYKTYpPbl, MUHepalbHOI0, a MHOI/a U XUMHYeCKOro
COCTaBa rOPHBIX [TOPOJ, B 3eMHOM KOpe.

2. KoH1jeHTpaToM Ha3bIBaeTcH ...

1. mpoAyKT, B KOTOPOM MaccoBas [0JIl I0JIe3HOT0 KOMIIOHEHTa 3HAuWTesbHO BBIIE,
yeM B UCXO/JHOU py/ie;

2. IPOJyKT, B KOTOPOM MaccoBas /015 TI0/Ie3HOT0 KOMIIOHEHTa HYKe, 4YeM B MUCXOJHOU
pyZae,

3. IPOAYKT, B KOTOPOM MacCOBasi [0JIs IT0JIe3HOT0 KOMITOHEHTa BbIIIle, YeM B UCXOZHOU
py/Zie, HO HI)Ke, YeM B KOHLIeHTparTe;

4. IPOAYKT, B KOTOPBIH BbIZIeNsIeTCst O0JIbIIIasi 4yaCTh MUHEPAIOB BMeIaroIei TOpobl U
Bpe/IHbIX NTPUMECEH.

3. CxeMa niery anmnaparoB IoKa3bIBaer...

1. mepeueHb W TMOC/IEOBaTE/ILHOCTb TEXHOJIOTUYECKUX TIPOLIECCOB M OrepaLuii,
KOTOPBIM I0/IBepraeTcsi 1ojie3Hoe UCKOIaeMoe;

2. KoJIMueCTBeHHbIe 1oKa3aTe/i o0oraitieHus AJisl KaKJoW orepaLyiu U TIPO/IyKTa;

3. KO/IMUecTBO BOAbI, [J00aBjsieMOe B OMNpejeleHHble OMepalydd W TPOAYKTHI
o0OoraiieHus;

4. IyTH Ce[jOBaHUs TI0JIe3HOTO HMCKOTIaeMOT0 U TMPOJAYKTOB 00OTaIeHust C YCIOBHBIM
n300pakeHue amnraparTosB.

4. CTenieHb KOHLIEHTPAILUH OKa3bIBaeT:

1. Bo CKO/MBKO pa3 macca KOHLIeHTpaTa MeHbllle MacChl CbIpbsl, U3 KOTOPOrO OH
TI0JIyYeH;

2. Bo ckonbKO pa3 MaccoBasi /1071l KOMIIOHeHTa B KOHLIeHTpaTe 60siblile MacCOBOM /10/TH
3TOr0 KOMIIOHEHTa B UCXO/HOM pYyJe;

3. Kakast 1011 LIeHHOr0 KOMIIOHeHTa Iepeluia B XBOCThI;

4. CrerneHb pub/IMKeHMs peabHOTO Tporjecca oboraieHus K ueaabHOMY.

5. Uto nokasbiBaeT BbINYK/Iasl XapaKTepUCTUKA KPYITHOCTH 110 IUTIOCY?

1. B mpo6e ripeo6siafaroT KpyIiHbIe 3epHa.

2. B ipo6e npeobiaiaroT MeKHe 3epHa.

3. B ipobe paBHOMepHO pacripe/iesieHbl KPYITHbIE U MeJIKHe 3epHa.

4. B npo6e nipeob/1afiatoT II7IaMBbI.

6. KakoBo Ha3HayeHue omnepanuy HNpeABapUTe/IbHOT0 TPOXOYEHHs B CXeMax
PYAOMOArOTOBKM?

1. In1st KOHTpOJISE KPYTTHOCTH [pOOIeHOT0 TIPOAYKTA.

2. 15151 mo/TyueHusi TOBapHOTO MPO/yKTa 3aJaHHOM KPYITHOCTH.
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3. lns1 pa3penieHus YaCTHL], UMEIOLLMX pa3/inuuys B TBePAOCTH Win ¢hopMe KyCKOB.

4.]1ns oTAeneHUs TOTOBOTO MO KPYMHOCTA TPOAYKTa OT HCXOJHOrO Marepuasa,
TIOCTYTIAIOIIIero Ha ApobsieHye.

7. [nA rpoxodyeHHMss KPYNMHOKYCKOBOI'0 MarTepuHajia IMpeMMYyLIeCTBEHHO
HCTO0/Ib3YKTCA...

1. KOJIOCHUKOBBIE pelleTKH.

2. TUCTOBBIE peléra.

3. MPOBOJIOYHbIE CETKU.

4. IyroBble CUTA.

8. IIpu kakom yc/10BMH 3 (PeKTUBHOCTh rPOX0YeHMsI paBHA HYJ/IIO?

1. Cozep>kaHue 0TCeBaeMOro Kjaacca KPyIHOCTH B MCXOJJHOM py/ie PaBHO COZlep>KaHUI0
0TCeBaeMoOro KJjacca B HaJjpelleTHOM IIPOJYKTe.

2. CopeprkaHve OTCeBAaeMOro Kjacca KPYMHOCTH B HaJlpelleTHOM MPOAYKTe PaBHO
HYJIIO.

3. Copep>kaHue O0TCeBaeMoro Kjacca KpyIHOCTH B UCXOAHOM pyZe paBHO 100%.

4. CopeprkaHyve OTCeBaeMOro Kjacca KPYIIHOCTM B HaJpelleTHOM MPOAYKTe paBHO
100%.

9. B ueM CyHIHOCTB NpoIecca ApodieHus?

1. Pa3ziesieHue ChIMyurx MaTeprasaoB Ha K/1aCChl KPYITHOCTH.

2. Pa3peneHve 10/e3HBIX ~ MCKOTMAeMbIX  T0J,  [eWCTBUEM  BHEIIHUX  CHJI,
MpeoI0/eBaroLMX BHYTPEHHKE CUJIbI CLIETVIEHHUS MEX/y YaCTHULIAMM.

3. OtgeneHvie OCHOBHOM MacChl BMeIllalOIliell MOpo/bl OT WCXOJHOW pyJbl Tiepef
TOHKHUM H3MeTbYeHUeM.

4. lo3upoBaHMe U CMellMBaHWe Pa3/TMYHbIX 0 KaueCTBY IOJIe3HbIX UCKOMaeMbIX [Isi
TMOBBIIIEHNUS] OJHOPOJHOCTU KaUeCTBEHHOI0 COCTaBa PYy[,.

10. Yto moka3bIBaeT CTeneHb JPo0ieHus1?

1. Bo cKo/IbKO pa3 pa3mep OTBEpPCTUH MpeAbIAYIero cuta 60sibIie pa3Mepa OTBEPCTHMA
TIOC/Ie[yO1L[er0 CUTa B CTaHjapTHOM Habope CHT.

2. Bo ckosbKO pa3 KpyMmHOCTh ApobeHoro mpoyKTa 0oJsibilie pa3mMepa pa3rpy30uHON
111e/I1 JPOOUIKH.

3. Bo CKOMBKO pa3 KPYIMHOCTh KYCKOB [JpO0JIEHOTO TIPO/IyKTa MeHbIIle KDYIMHOCTH
KYCKOB, TIOCTYTIAIOIIUX Ha ApobieHue.

4. Bo CKO/MBKO pa3 KPYMHOCTb KYCKOB Ap0OeHOro mpojykTa OoJsibllle KPYITHOCTH
KYCKOB, TIOCTYTIAIOIIUX Ha ApobeHue.

11. B Me/ibHHIIaX CaMOM3Me/IbUeHHs HU3Me/Ibualiieil Cpefiou sIB/IAI0TCA:

1. cTasibHbIE CTEP>KHU.

2. CTa/bHble WK YYTyHHbIE 11aphbl.

3. py/iHasl «rajs».

4. KpyIHbIe KyCKU PYy/bl.

12. Kakoii "3 mepeuHMCc/IeHHbIX MPOLECCOB He OTHOCUTCS K IPaBUTALUOHHOMY
MeToAy oOoraieHus?

1. oTcazka

2. KOHL|eHTpaLus Ha CToJIax.

3.o00raiijeHue B TSDKeNbIX CyCIeH3UsIX.

4. oboraimeHue 10 TPEHHIO.

13. O6/1acTh NPUMeHeHUsA KOHI[EHTPAIHOHHBIX CTOJ/IOB.

1. Ons oborareHusi 30/I0TOCOZEPIKAINX TIeCKOB M TOHKO M3MeJTbUeHHBIX DY/l PeJKUX
MeTa/UI0B KPYITHOCTBIO MeHee 3 MM.

2. [1ns1 oborarenus yrieit KpyrmHocTbio 250-0,5 M.

3. lns oboraitieHust py/i YepHbIX MeTa/I/IOB KPyMHOCTRIO 50-0,2 MM.

4. [Inst oborarteHust CyIb(GUAHBIX PY/| [IBETHBIX METasl/IOB.

14. CymHoCTb nponecca neHHo! ¢ioTaium.
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1. T'ugpodunbHbIe YacTULIBI 3aKPEIISIFOTCS Ha BO3/YILHBIX MMy3bIpbKaxX M BCIJIBIBAIOT Ha
TIOBEPXHOCTh, TUAPO(OOHBIE YACTHULIBI OCTAHOTCS B 00BeMe TTYJIbIIbI.

2. I'nppodobHbIe YacTUL[BI 3aKPETISIFOTCST Ha BO3/IYLIHBIX MTy3bIPbKAaxX M BCILIBIBAIOT Ha
TIOBEPXHOCTh, TU/IPO(UIbHBIE YaCTHULIbI OCTAIOTCS B 00beMe TTyJIbIIbI.

3. 'mzapodobHbIe 1 ruApodUIbHBIE YaCTHLB! 3aKPETUIIOTCS Ha BO3/AYLIHBIX My3bIphKax
Y BCIUIBIBAIOT Ha [TIOBEPXHOCTb.

4. T'uppodobHbIe ¥ rHUAPOQUIbHBIE YaCTULBI OCTAIOTCS B 00beMe ITyJIbIIbI.

15. OcHoBHBIM (u3NMUeCKMM CBOMCTBOM MHHEDPAJIOB, OMpejAe/IAIIuM
BO3MO)XHOCTb MarHUTHOT'O 000TraIeHNs, AB/ISAETCS:

1. Y nenbHast MarHuTHast BOCIIPUMMYUBOCTD.

2. IysnekTpuueckas NIPOHULIAEMOCTb.

3. JIroMuHecLieH11s (XO0AHOe CBeYeHue).

4. TpubosnekTpruuecKuii 3 QexT.

Bapuanm Ne 2.

1. lenbio 06oraTuTe/IHHBIX MPOIECCOB ABJISACTCH:

1. BeigjenieHre MeTa/l/IoB U3 XUMUUECKUX COeJMHEHWH U OT/ie/leHre HeMeTa/UInYecKuX
KOMITOHEHTOB.

2. OunCTKa MeTasIOB OT He)KeJlaTe/IbHbIX ITPUMeCeH.

3. OTzeneHue 1oJsie3HbIX MUHEPA/IOB OT BMeLLatoleil MOpo/ibl U BpeJHbIX NpUMeceld 1
TolyueHre KOHLIEHTPATOB, II0 CBOEMY KauyeCTBY Y/IOBJIETBOPSIIOIIMX TpeOOBaHUSAM
NOC/Ie[yIOLUX IlepefiesioB.

4. V3BneueHwe OTAeNbHBIX COCTAaB/SIOINIMX TBEPJOr0 Marepuasa C ITOMOLLbIO
pacTBOpUTeEISI.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBaeTCH:

1. CkornuieHye T0J1e3HbIX MCKOMaeMbIX B 3eMHOMW KOpe.

2. DneMeHT WM TIPUPOAHBIA MHHepas, C Liebl0 TIO/yueHHs KOTOPOro [00BIBAaeTCst
T10/Ie3HOe UCKOIaemoe.

3. IlpupogHoe XWMHUecKoe coefuHeHHe, OOpasyroljeecs NP pas3/TUuHBIX (U3UKO-
XUMHYeCKUX MpoLieccax, MpoTeKarolux B r1ybrHaX U Ha TIOBePXHOCTH 3eMJIH.

4. OnemMeHTbl WIM TPUPOJAHBIE MHHepaibl, KOTOpble YXYZIIAlOT KayecTBO
KOHL|eHTPaTOB.

3. 3¢ dexkTBHOCTH O0OraIeHUsI XapaKTepu3yerT...

1. NOMHOTY OTZe/IeHUs] MeJIKOro MaTepyasa OT KPYITHOrO.

2. U3BJleYeHHe IPaHUYHOI0 KJlacca KPYITHOCTH B CJIUB WJIU B TTECKHU.

3. [I0/10 LIeHHOT0 KOMITOHEHTa, Mepellie/ero B KOHLIEHTPAT U3 UCXOJHOW PYZbl.

4. crenieHb IPUOMKEHUs peaslbHOTO TIpoLiecca 00orareHus K HeanbHOMY.

4. BoaHo-n1aMmoBasi cxemMa NoKa3bIBaeT:

1. ITytk cnefnoBaHMs TIOI@3HOTO MCKOTIAEMOT0 M MIPOJYKTOB 00OTaljeHysi C yCI0OBHBIM
n300pakeHreM arnraparosB.

2. IlepeueHp W mOC/IEAOBATENBHOCTD TEXHOJIOIMUECKHUX IIPOLIECCOB U OIepalyy,
KOTOPBIM I10/IBEpraeTcsi 1oJjie3Hoe UCKOMaeMoe.

3. KonmyecTBeHHbIe MOKa3aTeny 00orarieHus A/isl KaKA0H Oreparjiy U MpOoAYyKTOB.

4. KonnyecTBO BO/IbI, 100aB/isieMoe B OTZe/TbHbIe OTepaljiy U MPOyKThI.

5. Kakasi u3 mepeumc/eHHbIX OmNepalui He OTHOCUTCA K MOATOTOBHMTETbHBIM
npoueccam oboraimeHus?

1. Ipo6nenue.

2. 'poxouenue.

3. YcpenHenue.

4. OumnCTKa CTOYHBIX BOJ,.

6. UTo noka3biBaeT TOUKa NepeceyeHUsi CyMMapHOH XapaKTepPHUCTHKH «II0 IITHCY»
C 0ChI0 abcrucc?
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1. Pa3amep MakCcMMasbHOTO KycCKa B mpobe.

2. Pa3amep MUHMMAJBLHOTO KyCKa B Tipo0e.

3. CpepHeMejuaHHbIN pa3mep.

4. CpegHuii MamMeTp Kycka.

7. JOCTOMHCTBOM IITAaMIIOBAHHBIX (JIMCTOBBIX) pelleT AB/IAeTCA:

1. TIpofo/mKUTeNTBbHBIN CPOK CTYKOBI ¥ TIOCTOSIHHBIN pa3Mep OTBepPCTHH.
2. bonbmas /omaAb «>KMBOrO CEUeHUs».

3. Manast niouja/ib «>KMBOr0 CEUEHHs».

4. BBICTPBIM U3HOC, Pa3pbIB U CMeLeHUe ITPOBOJIOYEK.

8. ®opmyna pansa pacuera 3(p(peKTUBHOCTU FPOXOUEHHSA:

1. E=&c— v
. V. B—al
a
. B
po |B-alla=0)
3. «al100-a)B-6)
E= Qnoép. 104
4. QHaap.*a

9. Uem ompepensierca IJIaBHBIM 00pa3oM KOHeyHas KPYNMHOCTHb /P00/IeHOro
NpoAyKTa?

1. Pa3mepoM BKparjIeHHOCTH 3epeH I10J/Ie3HbIX MUHepasoB.

2. KperocTeto pyapbl.

3. MaccoBol foJieli LIeHHOTO KOMITOHEHTa B py/e.

4. KpyIHOCTbIO0 UCXOAHOMW PY/IbI.

10. Kakum 00pa3oM NpoHCX0UT MPOIiecc APob/ieHns B KOHYCHBIX JPOOH/IKax?

1. 3a cueT AMHAMHUUYECKOTO BO3/ENCTBUSI POTOPA.

2. 3a cueT pa3zaB/IMBaHUA MeXY ABYMs IVIUTaMHU.

3. 3a cyeT 3KCLIeHTPUYHOI O /IBVM)KEeHUSI BHYTPEHHEr 0 KOHyCa.

4. 3a cuet 3aXBaThIBaHUs 3yObsIMU M PacKabIBaHUs /10 TpeOyeMoi KPYITHOCTH.

11. IToHsATHE 0 THAPABINUYECKON K1accu(pUKaIUH.

1. Tlpouecc paspesneHusi CMeCH MUHEPaIbHBIX 3epeH Ha K/acChl KPYIHOCTH IIO
CKOPOCTSIM OCa)K/IeHUs1 B BOJIHOM cpefe.

2. Tlpouecc pasfeneHyss CMeCH MHWHepalbHBIX 3epeH Ha KJacChl KPYMHOCTH IO
CKOPOCTSIM OCaXK/IeHHs1 B BO3JYLLIHOW cpejie.

3. Ilpouecc paszeneHuss CMeCM MUHepabHBIX 3€peH Ha KJacChl KPYIHOCTU IIpU
MOMOILIM MMPOCENBAOIIMX TOBEPXHOCTEM.

4. Tlpouecc pa3penieHdsi CMeCU MUHepaabHBbIX 3epeH MO IJIOTHOCTA B BOAHOU cpefie,
Iy/IbCHPYIOLLeH OTHOCUTENBHO pa3Zie/isieMOl CMeCH B BePTUKa/JIbHOM HarpaB/ieHUH.

12. ITpouecc pa3ae/ieHNs: YaCTHUI] B TsDKe/IbIX Cpejjax (CyCcreH3usaX) MPOUCXO/AHT:

1. ITo yI0THOCTH YacCTHL].

2. Ilo ckopoCTSM TajieHus 4yacCTuL] B Cpefie.

3. [1o KpynHOCTH YacTuLl.

4. ITo ¢popme uvacTuil.

13. I'1aBHBIM A0CTOMHCTBOM ()/IOTAI{HOHHOI'0 MeTO/a 000raIeHUsI AB/IAETCA:

1. Hu3kui pacxop, 3/1eKTPO3HEePrUHu.

2. [IpocToTa rpou3BO/CTBEHHOTO0 KOMILJIEKCa.

3. OTHOCUTe/IbHAA JiellleBU3Ha [T0/TyYeHUs] KOHLIeHTPaTOB.

4. YHUBepCasbHOCTh, BO3MOYKHOCTh pa3/ie/ieHus TFOObIX MUHepa/lbHbIX KOMIIEKCOB.

14. B kakux nmoJsisix MpOUCXOAUT MarHUTHas cernapanus?

1. B 3nekTpuyecKux MoJsix.
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2. B HeOHOPOJHBIX MarHUTHBIX TTOJISX.

3. B 0lHOpOAHBIX MarHUTHBIX MOJISIX.

4. B 3/1eKTpPOMarHUTHBIX IOJIAX.

15. O6s1acTh MPUMeEHEHUs YTeKTPHUYECKOH cernapaniu:

1. OGorateHue py/; UepHBIX METaIOB.

2. OG6oraijeHrie TeXHOJIOTUUECKOTO ChIpbs C HH3KOW MacCOBOW [oJiell I1[eHHBIX
KOMITOHEHTOB.

3. JloBo/IKAa HEKOHJMLIMOHHBIX KOHLIEHTPATOB DYJ, peAKUX MeTa/ljioB, KepaMHU4eCcKOoro
CBIPbS, CJIFOJ, aIMa30B.

4. OboraiiieHre BCcex TUIOB MUHEPATbHOTO ChIPhSI.

Bapuaum Ne 3.

1. Kakoe wu3 mnepeuHC/IeHHbIX T0/Ie3HBIX MCKOMAaeMbIX He MO/Bepraercs
odoramieHuio?

1. Hedrs.

2. )Kese3ucTble KBapLIUTHI.

3. BokcHTBI.

4. Anmvassl.

2. XBOoCTaMHy Ha3bIBaeTCsA:

1. ITpozayKT, B KOTOPOM MaccoBasi [j0/isl LIeHHOTO0 KOMIIOHEHTa BhbILLe, YeM B UCXOJHOU
pyZe, HO HIKe ueM Tpebyemast B KOHLIEHTpaTe.

2. IIpoAyKT, B KOTOPOM MaccoBasi [0Jisl LIeHHOTO KOMIIOHEeHTa 3HauuTe/IbHO BbIIlle, YeM
B VCXOZHOU pyZe.

3. Tlpoaykr, B KOTOpBIA BbIJensieTcss Oosblilasg 4YacTh BMeIIarolleil Topofbl U
He3HauuTe/IbHasl YaCTh LIEHHOTO KOMITOHEeHTa.

4. TIpoAyKT, MoCTymnaroLuii B m00yto ornepaluio oboraitjeHus 1 B JIFOOY0 MalllHY.

3. Kakod H3 mnepeunc/eHHbIX MPOLECCOB He OTHOCUTCA K COOCTBeHHO
oboraTuTe/ILHLIM?

1. MaruuTtHas cenapauys.

2. DneKTprueckas cenaparys.

3. PapuomeTrpuueckas cerapayysi.

4. Arnomeparys.

4. CUTOBBIM aHA/IN30M Ha3bIBaeTCsA:

1. I3MepeHure KPYITHBIX KYCKOB I10 TPeEM B3aUMHO I1epIIeHVKY/ISPHbIM HarlpaB/IeHUsIM.

2. Pasgenenne Martepuasa Mo CKOPOCTH TaZileHWs] YaCTWL] Pa3/IMYHOM KDYITHOCTH B
BOJIHOU cpefie.

3. V3mepeHue uacTul] MOJ MUKPOCKOTIOM M KiacCH(UKALUs UX Ha TPYIIbI B y3KUX
rpaHULIax onpejie/leHHbIX pa3MepoB.

4. PacceB mpo0Obl Marepuasa Ha HECKOJIbKUX CHTaX C pa3/IMYHBIMHM CTaH/apTHBIMU
pasMepaMy OTBEpPCTHM 3aZJldHHOTO MOJYJISI.

5. Kakoro Ha3HaueHue omnepanMd KOHTPO/JIBHOTO TpPOXOYeHHA B cCxemMax
PYAOMOArOTOBKM?

1. in1st KOHTpOJISE KPYTTHOCTH [pOOIEHOT0 TIPOAYKTA.

2. 15151 mo/TyueHusi TOBapHOTO MPO/yKTa 3aJaHHOM KPYITHOCTH.

3. [Ons pa3peneHvss Marepyaga Ha HECKOMBbKO K/IaCCOB KPYMHOCTU  Tepef,
KOHLIeHTpal[yel Ha CToJiax.

4. JIns oTpeneHUsi TOTOBOrO IO KPYMHOCTU MPOAYKTa OT HCXOJHOTO Marepuana,
TIOCTYTIAIOIIero Ha ipobJieHue.

6. Kak BiusieT yroj HaK/I0Ha NpOCeMBAIOIeld NMOBEPXHOCTH TIPOX0TAa Ha ero
NMPOU3BO/UTE/TbHOCTD U 3(P(PeKTUBHOCTH IPOXOYEeHUs?

1. He Bruser.

2. Uem Oosbllle yrona Hak/JOHA, TeM BbIllle TPOWU3BOAUTENBHOCTb TPOXOTa U
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5 PeKTUBHOCTb TPOXOYEHHSI.

3. Uem Oosblile yrona Hak/IOHA, TeM BbIlle TPOM3BOJUTE/ILHOCTL T'POXOTAa U HIKE
5 PeKTUBHOCTb TPOXOYEHHSI.

4. Yem Oosblile yroa HakK/JIOHA, TeM MeHbllle TIPOU3BOJUTETHLHOCTh TPOX0Ta U O0JIbllie
5 PeKTUBHOCTb TPOXOYEHHSI.

7. Kakoe apo0sieHre Ha3bIBaeTCsA MeJIKUM?

1. Ot 1500-500 mo 350-100 mMm.

2. Ot 350-100 go 100-40 mM.

3. Ot 100-40 mo 30-10 mMm.

4. Ot 30-10 g0 3 MM.

8. Crioco0 pa3rpy3ku W3Me/IbUYeHHOI0 MPOAYKTA U3 CTeP)KHEBOW Me/TbHULBI:

1. CBoGOJHBIM C/TMBOM Yepe3 pasrpy304Hyto andy.

2. JIndTépamu IPUHYAUTENBHO y/anseTcsi U3 MeJIbHULIbI.

3. Uepe3 Hapy)KHOe LIWJIMHJPUYECKOe CUTO.

4. Uepe3 pelIeTKy C IessMu KITHHO0Opa3Ho# (opMBbl.

9. Kakoii u3 mnepeudc/IeHHBIX anmapaToB OTHOCUTCA K I[eHTPOOeXHbIM
Kjaccupukaropam?

1. CriupanbHbIM KnaccupuKaTop.

2. Peeunblii Knaccu(pUKaTop.

3. [TupamuanbHbIN KaacCU(PUKATOP.

4. I'nIpOLVIKJIOH.

10. ®roTanoHHOE oboraijeHue 0CHOBAHO:

1. Ha pa3nuuuy B CMauuBaeMOCTU MUHEPAJIOB.

2. Ha pa3nnunu B JIOTHOCTSX MUHEPasoB.

3. Ha pasnuuuu B 1jBeTe MUHEpasoB.

4. Ha pa3nuuuu MUHepasioB B CIIOCOOHOCTH OTpakaTb, TIPOMYCKaThb, TPEIOMIISTh CBET.

11. Ha3HaueHue peareHToB - co0uparesiei Bo QuioTamum:

1. Ons ruapodobusaiivy MOBePXHOCTH UaCTHL].

2. Ins ruzpodunv3aLyy oBepXHOCTU YacTHL].

3. Onst usmenenust pH ioTaljuoHHOM My/IbIbI.

4. [1ns U3MeHeHUs1 MIOHHOI'O COCTaBa IyJIbIIbl.

12. Kakoii U3 nepeuuc/eHHbIX anmnaparoB He sB/IsIeTCS TPaBUTAl{UOHHBIM?

1. BunToBou ceniapaTop.

2. TspKesmocpeiHbINM KOHYCHBIW Cernaparop.

3. DNIeKTPOCTaTUUeCKUH Cernaparop.

4. TlTHeBMaTHUYeCKUW ceraparop.

13. OranuuTebHOW  OCOOEHHOCTHIO  CemapaTopoB /UIA  o0oraijeHus
C1a00MarHUTHBIX Py/, ABJISAETCH:

1. Hajinuvie BaHHBI.

2. Hanmmuwve 6apabaHa W3 HEMarHUTHOTO MaTepuaria.

3. Hamuume MarHUTHOW CUCTeMbI U3 ITOCTOSTHHBIX MarHUTOB.

4. Hanuuue paboueil 30HbI Masoi JAJMHHBI U BBICOTHI C BBICOKOW HAarNpspKeHHOCTBIO
TOJIS.

14. Heo0xoauMbIM YCJI0BHEM pa3jie/ieHUsi MHUHepPajioB MNpPH 3/IeKTPUUYeCKO#
cenapanyy siBJIsIeTCA:

1. IlpumeHeHne peareHTOB.

2. Co3paHue cpefpl pasfie/leHdsl NPOMeKYTOYHOM IUIOTHOCTM MeXAY IUIOTHOCTSIMU
pasziesisieMbIX MUHEpasoB.

3. Co3zaHre HeoJHOPOAHOIO MarHUTHOTO TT0JIS.

4. 3apsIKa 4yaCTHUL] TeM WIA UHBIM CITIOCOOOM.

15. Iles1b10 000OraTHTE/THHBIX MPOLECCOB ABJISIETCH:

1. BeigjenieHre MeTalIOB U3 XMMUUECKUX COeJMHEHUW U OT/e/leHue HeMeTa/yInyecKux
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KOMITOHEHTOB.

2. OunCTKa MeTaJlJIOB OT HeKeslaTe/IbHbIX MIPUMeCei.

3. OThenenue Noae3HbIX MUHEPAIOB OT BMeLJarolel OpoAbl U BPeJHbIX MPUMecel 1
pa3ziesieHre KOMIIOHEHTOB Ha Psifi TPOAYKTOB, TIPUTOHBIX [1JIs Ad/IbHeHIIIel repepaboTKU.

4. VI3BreueHue OT[e/NbHBIX COCTaB/SIIOLIMX TBEPAOr0 MOJe3HOrO0 MCKOMaemMoro C
TOMOILIbIO PACTBOPUTEISI.

KonmpoabHaa paboma Nel

HarmucaTts Ha3BaHue MpOAYKTOB 0601"aLL[6HI/IH " 0aTb UM OIIpeZe/IeHud.

Hamvcats oCHOBHBIE TOKa3aTeny NMPOAYKTOB oboraijenust. [JJaTh oripefesieHus 1
HAIIUCaThb (I)OpMyJIbI AJId UX OIIpeJe/IeHus.

KoumpoabHasa paboma Ne2

[Io mpejcraB/ieHHBIM [JaHHBIM IIOCTPOMTbL CUTOBYHO XapakKTepucTuky. Ilo
rpadvKy orpe/ie/TuTh: MaKCUMaJIbHBIM pa3Mep MaTepuana B mpobe, cpefiHWI pa3mep,
nipeo6J1a/jaHe YaCTHI], YaCTHBINA BBIXO/] KITaCCOB.

KoumpoabHas paboma Ne3
HpI/IBECTI/I 9CKU3 OGOPy,I[OBaHI/IH Ha BbI60p AJIA FpOXOT-IEHI/IH, ,I:LPO6J'I€HI/I$I Nnin
u3MesbueHust. Hamrcats puHOmn paboTsl 000py0BaHuMs, JOCTOMHCTBA U HEJJOCTATKH.

KonmposnbHas paboma Ne4

[MpuBecTH 3CKU3 000pYyJOBaHWs //Isi TPABUTALMOHHOTO WM MAarHUTHOTO
oborartieHusi ToJIe3HbIX HMCKOMaeMbiX. Harmcate mpuHLuN paboTel 000pyA0BaHUs,
JOCTOMHCTBA U HEZIOCTATKH.

HamucaTb ¥ Tpe[iCTaBUTh CXeMaTUYHO MEXaHW3M [JeWCTBUS (IOTALMOHHBIX
peareHTOB.

KonmpoabHas paboma Ne5
Knaccudukaius onepauyii 00e3BokvBaHus. VX Ha3HAueHWs], JOCTOMHCTBA U
HeZI0CTaTKU OIleparjui.

KonmponbHasa paboma Ne6
[TpuBeCTH MPUHIUNHAIBHYIO CXeMy 00O0TalleH!s] MarHeTUTOBOU PY/IbL.

IIpumepHblii nepeyeHb mem U 3a0aHuli 0151 N0020MOBKU K IK3AMeEHY:

1. Kakue cBoiicTBa MUHEPAJIOB MCITOB3YIOTCS MIPY Pa3MYHBIX MeToAax oboraijeHus?

2. Korza Heo6xo/1uMo TIpUMeHsITh MeXaHuueckoe oboraiieHue?

3. /3 KakuX orepanyii COCTOSIT MPOLIeCChl 00OTall[eHHsT?

4. Kakue riporjecckl  repepabOTKM  MUHepaJibHOTO  ChIPbsi ~ HA3bIBAIOTCS
MO/ArOTOBUTE/ILHBIMU?

5. Kakwue riporjecchl nepepaboTKi MUHEPaIbHOTO ChIPbsi HA3bIBAlOTCSI OCHOBHBIMU?

6. Kakue mpoueccel TiepepabOTKM  MHHEPaJbHOTO  CHIPbS  HA3bIBAOTCS
BCIIOMOraTe/IbHbIMU?

7. Kakvie MpoAyKThI O/Ty4yaroT B pe3y/bTaTe 000OrarieHus ?

8. Uem oripesiesisieTcs Ipefie/ibHO BO3MOJKHAasi MacCoBasi 10/1s1 LIeHHOTO KOMIIOHeHTa B
KOHLIeHTpaTe?

9. [IpuBeauTe KaueCTBEHHYIO cxeMy oOorallleHusi U CXeMy LieT arrapaToB.

10. Yem ompezensieTcsi KPYMHOCTb, [0 KOTOPOM II0JIe3HOE HCKOmaeMoe JpoOuTcs,
v3MesbyaeTcs iepes; oboraiieHuem?
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11. Tlouemy mpumeHsieTCsi cTajuanbHOe ApoOsieHWe? UTO Ha3bIBaeTCS OTKPHITHIM M
3aMKHYTBIM LIMKJIOM ApO0IeHus ?

12. Kakue armapaTbl UCTIOMB3YIOTCS /17151 APOOIeHNS ¥ U3MeNTbYeHUsl PYbI?

13. B ueMm cocTOUT Ha3HaueHue orepalvii POX0oUeHuUs, KIaCcCU(PUKALIUU?

14. Kakue arnmnaparbl UCTO/Ib3YIOTCS //1s1 OlepaLivii TpOX0UYeHus U KlacCupUKaLiin?

15. Kakvie 3akOHOMEpPHOCTH Jie)kaT B OCHOBE TPaBUTAL[MOHHOIO TIporiecca o0oraiijeHus ?
Knaccudukarys rpaBUTaliMOHHBIX MTPOLIECCOB.

16. UTo Ha3bIBaeTCs NpoLeccom oTcaaku? OTcaZjouHble MallUHbI.

17. Kakue cCwibl [eWUCTBYIOT Ha MHHepaJbHble YaCTULbI Ha IIOBepXHOCTH
KOHLIEHTPALMOHHOI0 CTOJIa?

18. Kakue rmosie3Hble WCKOTIaeMble 0O0OTaIl[al0TCs Ha KOHI[EHTPALIMOHHBIX CTOJIaX?
OoboraiiieHre Ha BUHTOBBIX CerapaTopax M KOHL[eHTPALIMOHHBIX CTOJIaXx.

19. Uto Takoe TsKenas cpeja U Kakue TUIIbI TsDKeJIbIX Cpefl BCTPeuaroTCs B IPAKTUKe
oboraiieHus?

20. B ueM 3ak/rouaeTcs CyLHOCTb IpoLiecca pas/e/ieHus B TsoKe/bIX cpejax?

21. Kakue CylL[eCTBYIOT OCHOBHbIE TWIIbI arrapaToB JJIsl pasfie/leHUs] B TsDKebIX
cycreH3usix? ONuUIIMTe TPUHLIUT UX PabOTHI.

22. Knaccudukaims QOTalMOHHBIX TIpoLieccoB. B uem 3ak/touaercs Mpoliecc
dnotauuu?

23. YTo Ha3bIBaeTCsl KpaeBbIM YIJIOM CMayuBaHUA?

24. KakoBo Ha3HaueHuUe (P/IOTAL[MOHHBIX peareHToB, UX KlacCU(UKaLys?

25. B ueM nipermyl11jecTBO (IOTAL{MOHHOTO MeTOZa oboralieHust repe/ 0CTaJlbHbIMU?

26. Uro Ha3biBaeTcs mpsiMOl M oOpaTHOW (iotaumeit? Kakue omepanum dsotaryu
Ha3bIBatOTCSI OCHOBHBIMM, ITIePeYMCTHBIMU, KOHTPOJIbHBIMU?

27. Kak BblJIelI0TCS 1|eHHble KOMIIOHEHThI TIPU CeJIeKTUBHOU M KOJIJIEKTUBHO-
CeJIeKTUBHOM cxeMax (uioTalyu?

28. Kyaccudukanus (QuoTalMoOHHBIX MallvH. BcriomoratenbHoe — (yioTaljuOHHOE
obopyioBaHue.

29. MarsuTHoe 1oJjie ¥ ero CBOMCTBa. MaruuTHasi BOCIPUMMYHUBOCTb.

30. Kak pa3nvMyaroT MUHepasibl 10 MarHWTHBIM cBoicTBaM? Kakoil cusbl TpeOyroTcs
MarHWTHbIE TI0JIsT J/Is1 X 0OorareHus?

31. OTKpbIThIE ¥ 3aMKHYTble MarHUTHbIE CUCTeMbl. MarHuTHbIe 107151 cerapaTopos.

32. Kakue CyleCTBYIOT TUIIbI MAarHUTHBIX CerapaTopoB?

33. MarHuTHbIe cerapaTopbl /iJisi 00oralleHrsl CUIbHOMarHUTHBIX PY/I.

34. MarHuTHBIe cernapaTopsl Jjist o0oraiieHus c1aboMarHiTHBIX Py,

35. Ha3zoBuTe MeTOAbI U anmapaTbl 00e3B0KMBaHUs TIPOAYKTOB oborariieHusl.

Lenbto mabopaTopHBIX PabOT MO Z@HHOW AUCLIUIIMHE SIBSETCS MpaKTHYeckoe O3Ha-
KOMJIEHHE CTY/JIeHTOB C pa3/IMuHBIMU TIPOLIECCAMU U METOZAMH  OO0OTall[eHHsI TT0JIe3HBIX
HCKOTIaeMbIX, a Tak)Ke IIO/yueHHWe HaBLIKOB I10 BBIMIOJHEHWIO pa3/iMuHbIX OMNbITOB. B
YaCTHOCTH, CTY/[IeHT [0/DKeH yMeTb IPaBWJILHO OOOCHOBaTh TMPHUMEHEHHWe Tpollecca WU
MeTo/la oboraieHusi [AJisi 3aflAHHOTO TWIIA PYAbl, PacCUMTaThb OCHOBHBIE ITOKa3aTen
oboramjeHUss ¥  TPe/CTaBUTb WHVBUyalbHBIM  OTYeT. Bce  monyueHHble
9KCTIepUMeHTa/lbHbIe [JaHHble HeoOXOAMMO MpPOaHaTM3MPOBaTh, MPOBEPUTH BBITIOTHEHA JIU
OCHOBHasi 1ieib  paboTel, COPMY/IMPOBaTH BBIBOALL. ECIM  TMO/MyueHbl  HU3KHE
TeXHOJIOTUUeCKWe TioKa3aTesid oboraiijeHus, yKa3aTb BO3MOXXHble TPUUMHBI WM IyTH
TIOBBLILIIEHUSI TIOKa3aTe Iei.

ITpu BBIMONMHEHHWH PabOT CTPOro CoOMIOAATH TMpaBW/Ia TEXHWUKH 0e30MacHOCTH W WH-
CTPYKILIMH TI0 paboTe C amnmapaTypoil.

[TepeueHs 1abopaTOPHBIX padoOT:
1. Vi3yueHure paboThI IIEKOBOH JPOOUIKK ¥ TIPOU3BO/ICTBO CUTOBOTO aHA/IM3a
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2. U3yyenwe pabOThl THUPALMOHHOTO TpOXOTa W ompejesneHre 3PPeKTUBHOCTU
IPOX0OYeHHst
3. VI3yueHue nporjecca UsmMesIbueHus py/ B IIapOBOU Me/IbHULe
4. OborariieHue >Ke/ie3HbIX Py/, HA MarHUTHOM CerlapaTope
5. OboraieHre NOMMMeTaIJIMYECKUX PYZ 0 CXeMe TIPSIMOM CeleKTUBHOM (ioTaLum
6. OboraiiieHue 1oJie3HbIX UCKOTIaeMbIX Ha KOHL|EHTPALIMOHHOM CTOJIe.
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7. OI.[EHO‘-IHBIE CpeacCTBa AJisl IIPpOBEeJeHUA HPOME)I(YTO‘IHOﬁ aTTeCTdAIlu1

a) Ilnanupyemble pe3ybTaThl 00ydYeHUs M OLleHOUHbIE CPeJCTBA /I MPOBe/ieHHs MPOMEe)KYTOUHOM aTTecTalum:

CTpyKTYypHBI
o [Tnanupyemsble pe3y/bTaThl
Y 71eMeHT OrieHOuHbIE CpefiCTBa
o0yueHuUst
KOMIIeTeHLINU

OIIK-9 B/1afieHHeM MeTO/AaMH aHa/IM3a, 3HaHHEM 3aKOHOMepHOCTel MoBe/leHUsA U yIpaB/ieHHsl CBOMCTBaMHU IOPHBIX MOPO/| U COCTOSTHHEM
MacCCHBA B MpoLeccax Jo0bIYH U NepepadoTKH TBeP/bIX M0/Ie3HBIX HCKOMAEeMbIX, a TAK)Ke MPHU CTPOUTE/IHCTBE U IKCIUTyaTal{uH M0/[3eMHBIX

COOPY)KeHUI
3HaThb MeTOZbI aHanu3a, | IlepeueHb meopemuuecKux 80npocoe K 3K3ameHy:
3aKoHOMepHOCH ToBesieHUs | 1. Kakue cBoiicTBa MUHEPAsIOB MCIOB3YIOTCS MIPY Pa3AYHBIX MeToZax oboraijeHus?
U yripaBjieHust cBoiicTtBamH | 2. Korjja Heo6XoAMMO MpUMeHsITh MexaHndecKkoe oboraiijeHue?
TOPHBIX I10poz, u | 3. VI3 KaKux orepariii COCTOSIT MPOLieCChl 0OorameHus ?
cocTosiHeM  MaccuBa B | 4. Kakue rpotiecchl epepab0TKM MUHEPAIbHOTO ChIPbsi HAa3bIBAIOTCS TIOATOTOBUTETbHBIMU?
npoueccax  fgo6brum  u | 5. Kakue mporjeccel mepepabOTKH MUHEPATbHOTO ChIPhST HA3bIBAIOTCSI OCHOBHBIMU?
riepepaboTKU TBep/bIx | 6. Kakue mpotiecchl epepabOTKH MUHEPATbHOTO ChIPbsi HAa3bIBAIOTCSI BCTIOMOTaTe/TbHBIMU?
T10JIe3HBIX UCKOTaeMbIX. 7. Kakvie mpoAyKThI MO/Ty4yaroT B pe3y/bTaTe o0oraiieHus ?
8. Uem omnpepiensieTcsi Tipefie/ibHO BO3MOXKHas MacCOBast /10715l LIeHHOTO KOMIIOHEHTa B KOHLIeHTpaTe?
9. IlpuBeauTe KaueCTBEHHYIO CXeMy 00OTralrieHus ¥ CXeMy LIeTIH arrapaToB.
10. Uem omnpepensieTcsi KPYITHOCTb, [J0 KOTOPO# M0/Ie3HOe UCKOTlaeMoe JIpPOOUTCS, U3Me/TbuaeTcs repe
oborareHreM?
YMeTb BbIOMpATh MeTO/[bl aHa/u3a,
3aKOHOMEpPHOCH TOBe/|eHUs
Y yIipaBJ/ieHUss CBOMCTBaMU
ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3amMeHa:
TOPHBIX Topof, u
CocTaBUTh CxeMy /151 060ramieHus py/bl
COCTOSIHUEM  MaccMBa B
nporieccax  A00bUM U
riepepaboTKU TBePJbIX
110J1e3HbIX UCKOTaeMbIX.
Bnazets criocobHocThi0  BbIOMpaTh | Pewuums 3adauy:

MeTO/JbI dHaJ/IM34d,

Omnpe/ieIMTh MAaCCOBYIO JIO/II0 MeIM B KOHIIEHTPATe, COCTOSIIEM M3 ITUPUTAa ¥ MHHEpasoB, YKa3aHHBIX




CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIUU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OueHouHbIe CpejCTBa

3aKOHOMEPHOCU TIOBeZIeHHUSI
W yIpaB/eHUs CBOWCTBaMU
TOPHBIX TIOPOZ, U
COCTOSIHMEM  MacCHBa B
mporieccax  J00bIUM U
nepepaboTKU TBEP/bIX
T10JIe3HBIX UCKOTIAeMbIX.

B Tabmwie (110 3a/1aHUIO)

ITK-4 roToBHOCTBHIO OCYIeCTB/ISATh TEXHHYECKOe PYKOBOACTBO FOPHBIMH H B3PBIBHBIMH Pa00TaMu NMPH 3KCILTyaTalliOHHOHN pa3BefiKe,

]I[Oﬁblqe TBEPADbIX MOJ/IE3HBIX HCKOIIdEMbIX, CTPOUTE/IBCTBE H 3KCITydTdIIUHM ITO/A3€MHbIX OG’LEKTOB, HEMOoCPeACTBEHHO YIIPABJ/IATH
NnponeccaM Ha NpOU3BOACTBEHHBIX 00BHEeKTOB

3HaTh OCHOBHBIE niousTus | ITepeueHb meopemuueckux 60NPoCo8 K IK3ameHy:
METOZIOB,  CMOCOO0OB U 1. CyuHocTb, r/1aBHble 0COOEHHOCTH 1 KacCU(UKaIst 000raTUTeIbHbIX TIPOIECCOB.
Cpe/ICTB MOJTyUYeHHsI ChIPhbsS U
KOHI|GHTDATOR mpu 2. OcHoBHbIe (haKTOpBI, BAUSIOIIME Ha BBIOOP MeTOZia 0boralieHus.
nepepaboTKU TI0JIe3HBIX
HCKOIIaeMbIX
YMeTb BbIOMpATh TEXHOJIOTHIO
MPOM3BO/ICTBA  paboT 10
0GOraleHnIo nonesunix | IPUMepHble npakmuyeckue 3a0aHusi 0/15 3K3aMeHa:
MICKOTIaeMbIX,  puMeHsiTh | COCTABUT CXeMy st oboraiiieHust py /bl
CcriocoObl W CpefcTBA ISt
TOJTyUeHUsT KOH/AUI[UOHHBIX
KOHIIEHTPATOB
Bnagets CTIOCOOHOCTRIO BBIOMpATh U | Pewums 3adauy:

PaCCUYHUTBIBATH OCHOBHbIE

TeXHOJIOTHUeCcKHe
napameTpel  3QPeKTUBHOTO
u 9KOJIOTMUEeCKH

OrmpefieuTh TEXHOIOTHUECKHE TIOKa3aTen 00oraleHns: MeJHOU Py/bl:
- BBIXO/] Me/IHOI'O KOHLIeHTpara,

- BBIXO/, XBOCTOB,

- Maccy XBOCTOB,
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CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIUU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OueHouHbIe CpejCTBa

0e30MacHOTO TPOM3BO/ICTBA
pabor TO TiepepaboTke U
oboraiieHHIo
MHUHEPaJbHOTO  ChIpbsl Ha
OCHOBe 3HaHWH TIPUHLIUIIOB
(boTalMOHHOTO
TIPOEKTUPOBAHUS
TeXHOJIOTUUeCKHX cxem
00oraTuTe/IbHOTO
MIPOM3BO/ICTBA UM BbIOOpa
OCHOBHOT'O u
BCIIOMOT'aTe/IbHOTO
00oraTuTe/IbHOTO
000pyI0BaHus

- U3BJIeyeHue Mmeau B Me,E[HbII\/JI KOHLIEHTPAT,
- U3BJIeyeHre MeJu B XBOCThI [JId YCHOBHﬁ, YKa3dHHBIX B TabJI.

Pe3y/nbTaThl pacyeTa TeXHOJIOTMYECKHX TTOKa3aTesieid 0hOpMHUTE B BUJe CTAaHAAPTHOW TaO/ULIbI.
OnpezsenyTh MapKy MeJJHOTO KOHIIeEHTpaTa U3 Tabi.

ITK-5 roToBHOCTbIO AEMOHCTPHUPOBATDb HABBIKH pa3pa60TKn IJIaHOB MEPOHPI/IHTI/lﬁ 10 CHIDKEHUI0 TeXHOI'eHHOM HArPYy3KHU IPOU3BO/JCTBA HA

OKPY)KaIoIyI0 CpeAly MPH YKCITyaTallMOHHOM pa3Be/iKe, 100bIUe U nepepadoTKe TBep/bIX MO/Ie3HBIX HCKOMIAeMbIX, a TAK)Ke MPH
CTPOUTE/IbCTBE U IKCIUTyaTalliu

3HaThb

Hay4Hble METO/IbI U
MEPOTIPUSITUS TI0 CHI>KEHHFO
TeXHOT€HHOM Harpy3Ku Ha
OKPY>KaroIIyIo Cpefy Tpu
9KCI/TyaTaliMOHHOMU
pa3Bejike, IOObIUe U
riepepaboTKe TBepAbIX
T10J1e3HBIX MCKOTIaeMbIX

ITepeuenb meopemuueckux 80Npoco8 K 3K3aMeHy:
Cy11[HOCTB, I7IaBHbIe 0COOeHHOCTH U KacCHuUKalLisi 000raTUTeTbHBIX MTPOLIEeCCOB.

YmMmeTh

MIPUMEHSITh HayUHbIe
METOZbl 1 MEPOTIPUSITHSI T10
CHWKEHHIO TeXHOTeHHOM

Harpy3K¥ Ha OKPY KaroIIyi0

ITpumepHble npakmuyecKue 3a0aHus 0/15 3K3amMeHa:
CocTaBUTh CXeMy [Jisi 00OTallIeHHs PY/bI
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CTpyKTypHBI
Y 3JIeMeHT
KOMITeTeHLIUU

[TnaHupyemble pe3y/bTaThl
obOyueHust

OueHouHbIe CpejCTBa

cpeny mipu
5KCILTyaTaluOHHOM
pasBejike, I00bIUe U
riepepaboTKe TBEPABIX
T10JIe3HBIX UCKOTIaeMbIX

Bnapgetsb

HaBbIKaM{ NIPYMeHeHHs
Hay4YHbIX METOZIOB U
MEepONpUSTUU MO
CHIWKEeHUIO TeXHOTeHHOMN
Harpy3kH Ha OKpY’Karollyro
cpeny mpu
5KCITyaTalMOHHON
pa3Bejike, I00ObIUe U
repepaboOTKe TBEPBIX
T10J1e3HBIX MCKOTIaeMbIX

Pewumbs 3a0auy:
OnpezieMTh MacCOBYIO /IOJIF0 MeJW B KOHI[EHTpATe, COCTOSIII|EM W3 IMMPUTa U MUHEPAJIOB, YKa3aHHbBIX
B Tabstu1le (110 3aZ[aHUI0)

ITK-12 roToBHOCTDbIO OMI€paTHUBHO YCTPAHATDb HAPDYIIE€HUSA MPOU3BOJCTBEHHbBIX IPOLI€CCOB, BECTH neanqulﬁ YueT BbINMO/THAEMBIX pa60T,
dHA/TU3UPOBATh ONE€PATHBHBIEC U TEKYIIIME MMOKA3dTEe/IU IPOU3BO/JACTBA, 000CHOBBIBAThH MpeaI0)KeHHUA 10 COBEPIIEHCTBOBAHUIO OPraHU3dllUHA

NPOM3BO/ICTBA

3HaTb OCHOBHbIE TeHeHMY | [Iepeuenb meopemuyuecKux 60npocos K 3K3ameHy:
pasBUTHSA 1. Kakue nipotiecchbl nepepaboTKi MUHepaJbHOTO ChIpbsi Ha3bIBAIOTCS TIOATOTOBUTETbHBIMU?
MIPOM3BO/ICTBEHHBIX 2. Kakwie mporiecchl repepab0TK1 MUHEPATbHOTO ChIPbsl Ha3bIBAIOTCSI OCHOBHBIMU?
TNIPOLIeCCOB, TroKasare/u 3. Kakue nporjeccel nepepabOTKY MUHEPa/TIbHOTO ChIPbsi HA3bIBAIOTCS BCIIOMOTaTe/IbHBIMU?
MIPOM3BO/ICTBA

YMeTb TIPUMEHSITh u3ydeHHble | I[IpumepHble npakmuyecKue 3a0aHust 0/181 IK3aMeHa:
TeH/|eHLIUH pa3ButHs | CocTaBUTH CxeMy AJist oboraiieHus py /bl
TIPOU3BO/ICTBEHHBIX
TNIPOLIECCOB, TroKas3aresnu
TIPOM3BO/ICTBA B
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CTpyKTypHBI
Y 3JIeMeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMTIIeTeHITUU 00yuenus
npogeccruoHabHOU
JlesiTeIbHOCTU
Bnapetsb TeH/eHLIUAMU pa3BUTHS
TPOKM3BO/ICTBEHHBIX Pewums 3adauy:
TMpOLIeCCOB, roKasaresnu OmpefiemiTh MacCCOBYIO OJIF0 I[UHKA B KOHIIEHTpATe, COCTOSII[EM W3 TMpPHUTa U MHHEDAJIOB,
TPOU3BO/CTBA B | yka3aHHBIX B Tabsuile (TI0 3a/IaHUIO)
rpogecCcoHa/IbLHOU
J1esiTeIbHOCTH

ITK-19 roToBHOCTHIO K pa3padoTKe MPOEKTHHIX HHHOBALIMOHHBIX PellIeHHH M0 IKCIUTyaTallMOHHOH pa3BejiKe, 100bIue, mepepadoTKe

TBEPAbIX M0J/IE3HBIX HCKOIIdE€MbIX, CTPOUTE

JIbCTBY M 3KCIUTyaTdllUH MOA3€MHBIX 00BHeKTOB

3HaThb OCHOBHbI€ TeH/IeHIUH ITepeuenb meopemuuecKux 60NpPoOCoO8 K 3K3aMeHy:
pa3BUTHS UHHOBALIMOHHBIX 1. Kakuie poAyKThI MOMY4YalOT B pe3ysbTaTe oboraiieHus?
pellieHu TIo TiepepaboTke 2. Yem ormpefesnsieTcs Iipefie/lbHO BO3MOXKHasi MaccoBas [0Ji LIeHHOTO KOMIIOHeHTa B
TBEP/IbIX MOJIe3HBIX KOHLIeHTpaTe?
MCKOIaeMbIX

YMeThb TPYMEHSITh U3yUYeHHbIe
TeH/IeHLIUW pa3BUTHS ITpumepHble npakmuyecKue 3a0aHus 05 IK3aMeHa:
WHHOBAI[UOHHBIX pereHuid | CoCTaBUTh CXeMYy /IJist 00oTrallieHust Py bl
10 repepaboTKe TBepPABIX
M0/Ie3HBLIX MCKOIaeMbIX

Bnagets TeHJEeHLUSAMU Pa3BUTUSA Pewumbs 3a0auy:

WHHOBAI[UOHHBIX PeIIeHUH
110 repepaboTKe TBEpPABIX
T10J1e3HBIX MCKOTIaeMbIX

PaccuuTaTth TEXHOJIOTMUECKHe TT0Ka3aTe/u oboraireHys (hI0TalMOHHOTO 1iexa. Pe3ymbTaThl
rpeCcTaBUTh B Tabuie. VicxoaHble faHHbIe: MaccoBas Ao/t Cu B pyze — 0,9 %, B KoHIleHTpaTe — 20
%, B xBocTtax — 0,1 %.

IICK-6-4 cioco0HOCTHI0 pa3padaThIBaTh H PeaiM30BbIBAaTh MPOEKTHI MPOU3BO/[CTBA MIPHU MepepadoTKe MUHEPA/IbHOT0 U TEXHOT€HHOT0
CbIpbsl HA OCHOBEe COBPeMeHHOH MeTO/0/10T MY NIP0eKTUPOBaHNs, PACCYMTHIBATh IPOM3BOUTE/IBHOCTD U ONpe/eaTh IapaMeTphbl
000pyoBaHus 00oraTuTeIbHBIX (habpuKk

3HaTL

BCe 3Tallbl ITPOM3BOACTBA

IlepeueHb meopemuyecKux 60NPoco8 K IK3ameHy:
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CTpyKTypHBI
Y 3JIeMeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMIETEeHLINU 00yuenus
Tipy epepadboTKe 1. Kakue CcBOICTBa MUHEPAJIOB UCIIOb3YIOTCS TIPH Pa3/IMUHBIX METO/IaX 00oTraIieHus ?
MUHepalbHOI'0 U 2. Korzma Heo6xo1uMo NTPUMEHSITh MeXaHU4eCcKoe oboraireHue?
TeXHOT€HHOI'O ChIPbs Ha 3. VI3 Kakux orepauuii COCTOSIT MpoLiecchl oborareHus?
OCHOBe COBPEMEHHOM 4. Kakue miporiecchl TiepepaboTK MUHEPA/TLHOTO ChIPbsi HA3bIBAKOTCS TIOITOTOBUTE/TEHBIMU?
MeTOZ0/I0TUH 5. Kakue niporjeccel iepepabOTKY MUHEPAILHOTO ChIPhSi HA3bIBAlOTCSI OCHOBHBIMU?
MPOEKTHUPOBAaHUS 6. Kakue mpotiecchl mepepab0TKH MUHEPAIBHOTO ChIPbsi HAa3bIBAIOTCSI BCTIOMOTaTe/TbHBIMU?
Ywmets aHa/IM3MpOoBAaTh BCe JTAllbl
MPOU3BO/CTBA TIPU
niepepaboTke MuHepasibHOTO | IIpumepHble npakmuyecKue 3a0aHusi 0/151 3K3amMeHa:
Y TEXHOTE€HHOTO ChIpbsi HA | COCTaBUThL CXeMY AIJist 00oTallieHust PyAbl
OCHOBE COBPEMEeHHOU
MeTOZ0/I0OTUH
TIPOEKTHUPOBAHUS
Brnagets NpoLieccaMu MpoU3BOACTBa | Pewuums 3adauy:

nipu TiepepaboTKe
MHHEpabHOrOo U
TeXHOT'eHHOT'0 ChIpbs Ha
OCHOBE COBPEMEeHHOU
MeTOZ,0/I0T U1
MIPOEKTUPOBAHKS

OmnpefieuTh TEXHOIOTHUECKHE TIOKa3aTen 00oralieHust Keie3HO! py/bl:
- BbIXO/] KOHLIEHTpaTa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- M3BJIeUeHHe Kesle3a B KOHL|eHTpaT,

- U3BJIeYeHHe yKeJie3a B XBOCTBI [I/Isl YC/IOBUM, YKa3aHHBIX B Ta0JI.

Pe3yibTaThl pacueTa TEXHOJOTMUECKUX TTO0Ka3aTesieid 0pOpPMUTE B BU/le CTaHAAPTHOM Tab/ULIbI.

IICK-6-5 roToBHOCTHI0 INPpUMEHATb COBPpEMEHHbIE I/IH(l)OpMauI/IOHHbIe TE€XHOJ/IOTUH, aBTOMATU3UPOBAHHbIE CUCTEMBI ITIPOCKTUPOBAHUA
000raTuTe/IbHBIX MMpou3BOACTB

3HaThL

MPUHLMUIIEI 1 METObI
CO3JaHHsA COBpEeMEeHHBIX

ITepeueHb meopemuueckux 80NpPoco8 K 3K3aMeHy:
1. Kakue anmapatbl UCTIOJTB3YIOTCS 151 IPOOJIEHUS] Y U3MeJIbUEHUsT PYIbI?
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CTpyKTypHBI

[Tnanupyemsble pe3ynbTaThbl

i a71leMeHT OreHOYHbIE Cpe/iCTBa

KOMIIeTeHLIUH 0byerms
MH(POPMAaLIMOHHBIX 2. B ueM COCTOUT Ha3HayeHHUe orepaliil rpoxoueHus, KaacCuhuKaumu?
TeXHOJIOTUM B 3. Kakue amnmnapatbl UCIOIb3YIOTCS [I71s1 OTNlepaLyii TpPOX0YeHus U KaacCUPUKauu?
MIPaKTUYeCKoM 4. Kakue 3aKOHOMEpDHOCTH Jie)KaT B OCHOBe T'DAaBUTALMOHHOTO TIpoliecca oOorarieHus?
J1esiTeIbHOCTU Knaccudukaiysi rpaBUTalMOHHBIX TTPOLIECCOB.
oboraTuTe/IbHbIX 5. Knaccudukanms ¢proTalMoHHBIX TIpoLieccoB. B uem 3ak/touaercs rpouecc ¢paoTanuun?
[IPOU3BO/ICTB 6. B ueM 3aK/IFOUaeTCsl MAarHUTHBIN MeTO/l 000Tall[eHNs ?

YMeTb TIPUMEHSITh TIPUHLIUITBI U
MeTO/Ibl CO3/JaHUsT
COBpEeMeHHbBIX
VMH(OPMaLMOHHBIX ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3amMeHa:
TeXHOJIOTU B CocTtaBuTh Cxemy /ijist oboraieHus pyabl
MpaKTUYeCKOH
JiesiTeNTIbHOCTU
oboraTuTe/IbHBbIX
TIPDOM3BO/ICTB

Bnazetsb NIPUHLIUIIAMU U MeTOZaMU | BbinoaHumsb 3adaHue:

CO3/]aHHSI COBPEMEHHBIX
MHGOPMAaLIMOHHBIX
TeXHOJIOTUH B
MpaKTU4YeCcKou
J1esITeIbHOCTH
00oraTuTe/IbHBIX
TIPOM3BO/ICTB

OnpezsenuTb TeXHOJOTHUECKHE ITOKa3aTe/u 00oralljeHust MeJHOU Py /bl
- BbIXO/Z, Me/IHOTO KOHLIEHTpaTa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJIeueHre Meld B MeIHbIM KOHLIEHTpaAT,

- W3BJ/IeUEHHE Me/IU B XBOCTBI [I/Isl YC/IOBUH, YKa3aHHBIX B Ta0JI.

Pe3yibTaThl pacueTa TEXHOJOTMUECKUX TTO0Ka3aTesieid 0pOpPMUTE B BU/le CTaHAAPTHOM Tab/ULIbI.
OnpezfenuTb MapKy MeJJHOrO KOHLIeHTpaTa 13 TabJ1.
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0) IlopsajgoK mnpoBeAeHHs1 NMPOMEKYTOUHON aTTeCTALMH, IOKa3aTeau H
KpHUTepHH Ol|eHBaHUS:

[TpomesxyTouHasi aTTecTalys 1o gucHurinHe «OborarieHre Moe3HbIX UCKOTIaeMbIX»
BK/IIOUaeT TeopeTUUeCKWe BOIPOChl, I103BOJISIOIIME  OLIEHUTh YPOBEHb YCBOEHHUs
oOyvarOIUMHUCS ~ 3HAaHWW, U  TIPaKTUYeCKWe  3aflaHUs,  BBIAB/SIONIME  CTeTeHb
c(hOopMUPOBAHHOCTH YMeHUH U BafleHU, MPOBOAUTCS B (hOpMe 3K3aMeHa.

OK3aMeH 10 JAaHHOM JUCLUIIMHE TTPOBOJUTCS B YCTHOU (hopMe MO 3K3aMeHal[MOHHbIM
OuteTam, KaXk/IbIii U3 KOTOPBIX BK/IIOUAeT 3 TeOpPeTUUYeCKHUX BOIMPOCA U OFHO IMpaKTHUYecKoe
3a/laHue.

OK3aMeH TMpOBOAUTCS TI0 OwWieraMm, OXBATLIBAIOIUM BeCh TIPOMIeHHbIN

Marepuan. Ilo OKOHYaHMM OTBeTa 3K3aMeHaTOp MOXXeT 3aJaTb CTYZJEeHTYy

JIOTIONTHUTeTbHBIE W YTOUHSIOIIME BOMPOCHL.  [To/IOKUTeNBHBIM — Takke Oyzer

CTpeM/ieHWe CTy/leHTa W3/I0KUThb pa3/iMuHble TOUKU 3peHHsT Ha pacCcMaTpUBaeMYyO

rpo6sieMy, BLIpa3UTh CBOe OTHOIIEHWEe K Hel, MPUMEeHUTh TeopeTHYeCcKHe 3HaHHUs TI0

COBpeMeHHbIM TIpob/ieMaM 00oTralleH s TT0/Ie3HBIX NCKOTIaeMbIX.

IToka3aTe/su U KpUTepPUHU OLleHUBAHUS K3aMeHa:

— Ha OLIEHKY «OT/JIM4YHO» » (5 0asnoB) — o0Oyyaroluiics MOKa3biBaeT BbICOKHI
ypOBeHb  COPMHUPDOBAHHOCTM  KOMIeTeHLMH, T.e.  CTYJeHT, I[IpeJCTaB/sieT
BCECTODOHHee, CHUCTeMaTHueckoe W T/y0OKoe 3HaHWe Yy4yeOHO-TIPOrPaMMHOIO
Marepuvana, yMeHre CBOOO/HO BBITIONHATH 3aflaHUs, TPeyCMOTPeHHbIe TPOrpPaMMOM,
YCBOUBLLUMM  OCHOBHYK) Y  3HaKOMbIM C  JIOMOJHUTE/NbHOU  JIUTEpaTypoM,
PeKOMeH/J0BaHHOM Tnporpammol. Kak mnpaBwio, oOnjeHkKa "OT/IMYHO" BBICTABIISETCS
CTy/leHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX TIOHSITUNA JUCLIUTIIMHBI B UX 3HaUeHUH
Asis mpuobperaeMoil  mpodeccHy, TIPOSIBUBILIMM — TBOpPUECKHe CIIOCOOHOCTH B
TIOHMMaHWUH, U3/I0)KeHUH U UCTI0b30BaHUM yueOHO-MPOrpaMMHOro MaTepuarna.;

— Ha OIIEHKY «Xopoiio» » (4 6anna) — oOydaromuiAcsl TOKa3bIBaeT CpeHUM
yPOBeHb C()OPMUPOBAHHOCTH KOMITETEHLIUM, T.€. CTy/IeHT Npe/CTaB/sieT M0JHOe 3HaHHe
yueOHO-TIPOrpaMMHOT0 MaTepuasa, YCIelIHO BBITOHSIOMMN TpeyCMOTPeHHbIE B
rporpaMMe 3a/laHusl, yCBOUBILUMN OCHOBHYIO JIUTEpaTypy, PeKOMEH/J0BaHHYIO B
nporpamMe. Kak mpaBuiio, OLjeHKa "XOPOLLIO" BBICTAB/AETCS CTyZAeHTaM, NOKa3aBIIUM
cUCTeMaTUYeCKUM XapakTep 3HaHUM 0 [JUCLUIUIMHE U CIOCOOHBIM K  UX
CaMOCTOSITe/TbHOMY TIOTIOJTHEHHIO U 0OHOBJIEHUIO B XO/Ie Aa/bHelIel yueOHOU paboThl
Y Ipo¢eCcCMOHAaTbHOM JIeSITe/IbHOCTH;

— Ha OLIEHKY «Y/IOBJIETBOPUTENBHO» » (3 0Oaria) — oOyuaromuiicsi ToKa3bIBaeT
MOPOTOBBIM YPOBEHb C(OPMUPOBAHHOCTH KOMIIETEHL|MM, T.e. CTYJeHT, Ipe/CTaBsierT
3HAHWSI OCHOBHOTO yueOHO-TIPOrpaMMHOTO Marepuana B 00beMe, HEOOXOJUMOM [Ijist
JanbHeliell yyeObl U mpefcToseid paboThl M0 CIelUaJbHOCTH, CIIPaB/ISFOILIMNACS C
BBITIOJIHEHUEM 3aJJaHuM, TIPeJyCMOTPEHHbIX MPOrpaMMOM, 3HAKOMBbIM C OCHOBHOM
JIMTepaTypoi, = peKOMeH/0BaHHOW  mnporpamMmor. Kak  mpaBuiao,  OLjeHKa
"y/JOB/IETBOPUTEJILHO" BBICTABJIAETCSl CTYyJEHTaM, [OIyCTMBIIUM [IOTPEeLIHOCTU B
OTBeTe Ha 5K3aMeHe U IPU BBITIOJHEHWH K3aMeHallMOHHbIX 3a/laHui, HO 00/1ajatoiym
HeoOXOAVMBIMH 3HaHUSIMU 17T UX YCTPaHeHHUsI 110/], PYKOBO/CTBOM TIPerio/iaBaTers;

— Ha OLIeHKY «HeyZOBJIeTBOPUTEILHO» » (2 Oasia) — pe3y/bTaT 00yueHHUs He
JOCTUTHYT, 00yUaroIuiicsi He MO’KeT TI0Ka3aTb 3HAHHWSI HAa YPOBHE BOCIIPOM3BeeHUS U
00bsicHeHUs1 UH(POPMaLIMK, He MOJKeT M0Ka3aTh WHTe/UIeKTya/lbHble HaBBIKU pelleHust
MPOCTBIX 33jjau, T.e. Y CTy/leHTa, OOHapy>KUBarOTCsl Mpo0esibl B 3HAHUSX OCHOBHOTO
yueOHO-TIPOrpaMMHOT0 ~ MaTepuasia, [JOCTUTHYThI TIPUHLUMNUAIbHbIE OLIMOKU B
BBITOJIHEHUU T1PeJlyCMOTPEeHHBIX IPOrpaMMOM 3aJjaHuM.

Ha OIIeHKY «HeyZOBJeTBOpUTe/bHO» (1 Oasni) — oOyuaroiuiicss He MOXKeT ITOKa3aThb
3HaHWS Ha YPOBHE BOCTIPOW3BeZleHUs] M O0BsICHeHWS HWH(GOpPMALMHM, He MOXKeT I0Ka3aTh
VIHTeJIJIeKTya/IbHble HaBbIKM PelleHUs MPOCThIX 3a/ay.



8 YueOHO-MeToANMYecKoe U HHPOPMaALMOHHOE 00ecreueHHe JUCIUIUTHHBI

a) OcHoBHas 1MTEeparypa:
1. ABpoxuH, B.M. OcHoBbI 060ralieHust MoJie3HbIX UCKOTIaeMbIX : YUeOHUK : B 2

toMax / B.M. ABfoxuH. — 4-e u3f., crep. — Mocksa : ['opHas Kuura, [6. 1.]. — Tom

2 : TexHosioruu oboraiijeHus 1MoJie3HbIX uckoraembix — 2017. — 312 c. — ISBN 978-

5-98672-465-2. —Pexxum foctyna: https://e.lanbook.com/book/111337

2. [Herops, E.FO., IllaBakyneBa, O.I. OO6oraiijeHue TI0/€3HBIX HCKOTMAEMbIX
[SnekTponHbIl pecypc] : yuebHoe mocobue / MI'TY. - Maruautoropck : MI'TY, 2016. - 1
3J1IEKTPOH. OrIT. JIACK (CD-ROM) — Pexxum JIOCTYyTIa:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OG6oraiiieHre T0JIe3HBIX HMCKOTaeMbIX [D/IeKTPOHHBIN pecypc]: yue6HOoe mocobue
/JlykuHaK.U., AxkywkunB.I1., MyknakosaA.H. - M.: HALl NH®PA-M, 2016. - 224 c. .-

Pexxum poctyma: http://znanium.com/catalog.php?bookinfo=501567 - 3ars. c skpaHa. —-ISBN
978-5-16-010748-6.

0) lonotHUTe/IbHAS JTUTEPATypa:

1. CopokuH, M.M. ®jioTallioHHbIE METO/IbI OOOTall[eHuUsI. XMMHUeCKe OCHOBbI
¢otarmu : yuebHoe mocobue / M.M. CopokuH. — Mocksa : MUCHC, 2011. — 411 c.
— ISBN 978-5-87623-237-3. — Pexxum poctyna: https://e.lanbook.com/book/2073

2. KapmasuH, B.B. MarHurHble, 3jeKTpUYeCKhe U CIleLidajJbHble MeTO/bl
oborarrieHUst TI0/Ie3HbIX MCKOTaeMbIX : yueOHUK : B 2 Tomax / B.B. Kapmasun, B.I.

Kapmasun. — 3-e u3g., crep. — Mocksa : T'opnasi kuwra, [6. r.]. — Tom 1 :
MarHuTHbIe U 371eKTpUUecKrie MeToZbl o0orailjeHus Mojie3HbIX ucKoraembix — 2017.
- 672 C. — ISBN 978-5-98672-458-4. —  Pexxum  pgoctyna:

https://e.lanbook.com/book/111394

3. E.E. Angpees, O.H. Tuxonos [Ipo6eHvie, n3MenbueHre U TIOATOTOBKA ChIPbS
K oboramenuto. — C-I16, 2007. 439 c.

4. M.B.. BepxorypoB ['paBHUTariioHHbIe METOABI OOOTaIleHus: YueOHUK AJist
BY30B. — M.: I31-B0 MAKC-IIpecc — 2006.

5. AbpamoB A.A. Iepepabotka, oboraijeHre ¥ KOMIUIEKCHOE HCIIO/b30BaHHe
TBEP/bIX TI0J/Ie3HbIX HcKomaeMbix. T.1 Tlporjecchl ammapaTel: YueOHuK. M.: MITY,
2004. - 471 c.

6. AbpamoB A.A. Tlepepabotka, oboraiijeHre ¥ KOMILIEKCHOE HCII0/Ib30BaHUe
TBEPABIX TO/Me3HbIX HcKomaeMbix. T.II  TexHosmorusi oboramieHusi  TIOe3HBIX
HUCKOIaeMbIX: YueOHuk. M.: MI'TY, 2004. — 471 c.

7. AbpamoB A.A. TexHosorus nepepaboTky 1 oboraitieHust pyZ;: Yueb. mocod.
B 2 kH. — M.: U3patensctBo MI'TY, 2005.

8. Kapmasun B.B. MarautHbele, 3jeKTpUYecKhe U CIeLdajbHble MeTO/bl
o0oralijeHus 10JIe3HbIX UCKOoMaeMbIX (2T) / M.: MI'TY, 2005.

9. [Munaes B.I1. OcHoBbI oboraieHust MOJIe3HBIX MCKOTAeMbIX. YU. rmocobue
Iu1st By30B. — M.: Hegpa, 1986.- 296 c.

10. CnpaBounHuK 10 oboraijernto pya. B 3 1. /Tlog pen. borganosa O.C.-2-e
u3., nepepab. u gor. — M.: Hezipa, 1983.

11. bapckun M.[I. OnrTummsanusi TNPOLECCOB  pasfie/leHus]  3epHUCTBIX
Marepuasos. - M: Hezpa, 1978 r.

12. Begpanp H.I'., CkopoboraroBa JI.M. IlepepaboTka ¥ KauecTBO I0JI€3HBIX
rnckonaeMbix. — M.: Hegpa, 1986.- 296 c.

13. AgmoxuH B.M. OcHoOBBI o0oraijeHusi TOJIe3HbIX MCKOmMaeMbix. T1:
Ob6orarturenbHbIe TIPOIjecchl: YueOHuK. M.: MI'TY, 2006 — 417 c.
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http://znanium.com/catalog.php?bookinfo=501567

14. Tlepuogmueckue wusganus: "OOorameHue pya', pedepaTHBHBIA KypHas
"T'opHoe zmeno", "T'opHbIii )XypHan', "M3BecTust BbICIIMX yueOHbIX 3aBefieHri .

B) MeToanueckue yKa3aHHs:

1. Herogs E.}O., IllaBakyneBa O.I1. OcHOBbI oOboraimjeHusi M0Je3HBIX
vcKoraembix: VIHCTPYKLMsI TIO0 BBITIOJTHEHHIO J1abopaTOpHBIX paboOT [Jisi CTy/IeHTOB
crieranbHOCcTH 21.05.04 Bcex ¢opm obOyuenusi— M31-Bo MarHUTOropcK. roc. TeXH.
yiu-ta um. [I'WU. HocoBa, 2016. - 40 ¢ - Pexum pgocryna:
https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. Heroms E.FO., IllaBakyneBa O.I1. TlepepaboTka TI0/Ie3HBIX UCKOIA€MbIX
[DnexkTpoHHBIN pecypc] : npakTUkyM / MI'TY. - Maruautoropck : MI'TY, 2017. - 1 351eKTpoH.

ornt. guck (CD-ROM) — Pexum poctyna: https:/magtu.informsystema.ru/Marc.html?
locale=ru

r) IIporpammMHoe o0ecieueHue U MIHTepHeT-pecypchl:

Haunmenosanue 10 Ne norosopa Cpok JIeCTBUS
JIALIEH3UN
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 6eccpoyHO
7Zip CcBOOOZHO beccpouHo
pacripocTpaHsiemMoe
1. WudopmaiponHass cucteMa — EjauHoe OKHO JocTyma K 00Opa3oBaTebHbIM

pecypcam. — URL: http://www.window.edu.ru.

2. HammonaneHasi MH(OPMaIMOHHO-aHaIMTHYeCcKast cucTeMa — Poccuiickuii UH/eKC
HayuHoro uurtupoBanus (PVUHII). — URL: https:/elibrary.ru/project risc.asp.

3. TlouckoBasgs cucrema Akagemusi Google (Google Scholar). -
https://scholar.google.ru/.

URL:

9 Marepua/ibHO-TeXHHYECKOe ofecrieyeHue JUCHHUILIUHBI (MO/y/151)

MarepuanbHO-TeXHUUYECKOoe obecrieueHre AUCIUITMHBI BKIFOUAeT:

Twun 1 Ha3BaHue
OcHaltjeHue ayiUTOpUn
ayJUTOpUM
Jlek1jMoHHas My nbTUMeIMliHbIe CPE/ICTBA XpaHeHUs], epeiauu U
ayIuTOpusi Tnipe/JiCcTaB/eHysl UHPOpMaLuu
Jlaboparopus 1. JTabopaTopHasi ycTaHOBKaA I1IeKOBOU JIpOOUIKY;
MeXxaHWYeCKuX 2. JlabopaTopHasi yCTaHOBKAa MeXaHU4YeCKOTO BCTPSIXHUBATEJIsI;
WCTIbITaHU N 3. JlabopaTopHasi ycTaHOBKA I11apOBOI MeTbHULIBI;
4. JlabopaTopHasi yCTaHOBKa MeJIbHHUI[bI C BpAIIlalOL[eHCs
0CbI0;
5. JTabopaTopHasi yCTaHOBKAa MHEPIMOHHOTO IPOXOTa;
6. CTaHZapTHBIA HabOp CHT;
7. JlabopaTopHas (hyioTalMOHHAs MaIlINHa,;
8. JlabopaTopHble TpaBUTAlJMOHHBIE armapaThl (OTCagOYHast
MalllliHa, KOHL|eHTPaLJMOHHBIN CTOJI, BUHTOBbIE CerapaTophbl);
9. JlabopaTOpHBI MarHUTHBIM CerapaTop.
Aypuropuu Aj1s [TepcoHanbHble KomnbioTephl ¢ maketoM MS Office,
CaMOCTOSITe/TbHOU BbIX0ZIOM B VIHTEpHeT U C JOCTYIIOM B 37IeKTPOHHYO
paboThI: MH(OPMaIMOHHO-00pa30BaTeTbHYI0 Cpey
KOMITbIOTEpPHbIE yHUBEpCUTEeTa
KJIaCChl; YUTAJIbHbIE
3a7bl OUOTHOTEKH
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Twun 1 Ha3BaHUe
ayAMTOPUUA

OcHatteHre ayauTopun

[Tomemenue Jinb
XpaHeHUs u
Npo¢UIaKTHUYeCKOT0
obcyKuBaHUS
yuebHOrO
obopyoBaHus

Hikadpr  anss  xpaHeHUs  yuyeOHO-MeTOAMYECKOM
JIOKyMeHTaI[iH, y4ueOHOro o0OopyAoBaHUSI U yueOHO-

HarJ/IsiIHBIX TIOCOOMHA.
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