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Pabovaq mporpaMMma cocTasiena Ha ocHose PI'OC BO no criennansroct 21.05.04 Top-
HOE JeNI0, YTBepaeHHOre npuKasoM MOuH P® o1 17.10.2016 r. Ne 1298,

¥
¥

PaGowas nporpamma paccMOTpeHa H oxo0peHa Ha 3acelaHHM KadeZpel MEONOTHH, Mapk-
wefinepckoro Aena u  oforameHns NONE3HBIX HekomaemeiX «20» sgueapa 2017 r.,
npoToken Ne 7.

/U.A. Tpummus/

PaGoyas mporpaMma OmoOpeHa METONHYECKOM KoMHccHeHd HHCTHTYTA TOpHOIO Aena H
TpaHcopTa «31» guBapa 2017 r., opotokon Ne 7.

Hpencenamnbﬁ /C.E. 'aBpumes /

Pafiogas mporpaMma cocTaBneHa: JoueHToM Kadenps! [MIuOIIH, k.1.0., ZoneuT
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JIuer perncerpanyn n3mMeHeHAH H JONOTHEHHI

i

Hara.
[loznuce
No Pasnen Kpatkoe copepxanne Ne mpoTokona
0/l | MpOrpaMMEI H3MEeHEHHS/ AONOIHEHAA 3aceTaHusA 4B,
Kadreapoii
Katenpsl
1 Ne 8 AxTvamusanua yaeCHo-MeTomH4ecKoro u | Ne 2 _
UHPOPMATTAOHHOTO ofiecneuenns | ot 10.10.2017 %
. JHCUMITHHBI
2 Ne 8 AKTyanuzamus yqeGHO-MCTOAHYCCKOTO U | Ne 2
HEQOPMAL[HOHHOTO obecneyeHus | o1 04.10.2018 %
HHCUHTLIHHBI o
3 Ne 8 AKTyanHzalHs yqeGHo-MeTonuveckoro n | Ne 2
AHGOPMALIHOHHOTO obecrreuenns | ot 24.09.2019
JHCUMILIHHEL
4 MNe 8 AKTyann3alus ygeGHO-MeToOnuYecKoro o | Ne 1 VvV
HHEGOPMALTHOHHOTO obecnedenns | ot 04.09.2020 %'
JHCLHILIHHEL 2




1 [esii 0CBOEHUS AUCLIUTUIVHBI

LlensiMu ocBoeHHst AWCLMIUIMHBI «O6oraiieHue MoJe3HbIX HCKONAeMbIX» SIBJISIOTCS
pa3BUTHE y CTY[EHTOB JIMUHOCTHBIX KayecTB, a Takke (hopMHpoBaHWe MpOdecCHOHaTbHbIX
KOMIeTeHIIMd B cooTBeTcTBUM ¢ TpeboBanusmu PI'OC BO 1o crenuasbHOCTH
21.05.04 T'opHoe peno.

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

HOucturiiHa  «OO6oraiiljeHre T0/Ie3HbIX HCKOTIaeMbIX» BXOAUT B 0a30ByI0 4acTh
obpa3oBareyibHOM MTPOTrPaMMBbI.

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

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

3HaHus (yMeHUs, Ba/IeHus ), TIOTyYeHHbIe TIPH U3YUYeHUH [JaHHOHW JUCIUIUIMHBI OyayT
HeoOX0 MBI /iJIs1 pa3paboTKH, COBEPILIEHCTBOBAHUS T€XHOIOTMM TOATOTOBKUA M 0boTralijeHus
MOJIe3HbIX  MCKOMAeMbIX; CO3[aHUS MAa/IOOTXOAHBIX M 0e30TXOAHBIX  TEeXHOJIOTHH,
KOMIL/IEKCHOT'O MCII0JIb30BaHUsI MUHEPA/JIbHOTO ChIPhsi, [/ aHAJW3UPOBAHUS YCTOMUMBOCTU
TeXHOJIOTUUeCKOro MpOoLjecca U KaueCTBa BbIITyCKaeMOM MPOAYKLIUU.

3 Komnerenuuu odyuaroierocs, popmupyemMbie B pe3y/jibTaTe 0CBOEHHA
AMCLIMIUINHBI U IVIAHUPYyeMble pe3y/1bTaThl 00yJeHust

B pe3ynbrare OCBOeHHs JUCHMIUIMHBI «OOoraijeHye TI0/Ie3HbIX HCKOTaeMbIX»
00yYaroIInics T0/DKeH 00/1aiaTh CIeAYIONMMUA KOMIIeTeHITUSIMU:

CTpyKTypHBIU

[T1aHupyeMble pe3yabTaThl 00yUeHus
3/1IeMeHT Py pesy y

KOMIIeTEHLIMHU

OIIK-9 B1ageHneM MeTojaMM aHa/Iu3a, 3HAHNEM 3aKOHOMEPHOCTe! MoBe/ieHus 1
yIpaB/ieHHsI CBOMCTBAMH FOPHBIX MOPOJ M COCTOSIHMEM MacCHBa B MPOIeCcax A00bIUH
U epepadoTKH TBEP/BIX M0/IE3HBIX HCKOMAEMbIX, a TAK)Ke MPU CTPOUTE/IHLCTBE U
JKCIJTyaTallM1 M0/[3eMHBIX COOPY)KeHHH

3HaTh METO/IbI aHasM3a, 3aKOHOMEPHOCTU TIOBe/leHUs] U yTIpaBJIeHUs] CBOWCTBaMU
rOPHBIX TIOPO/] U COCTOSIHUEM MacCHBa B TIporieccax o0buM U miepepaboTKu
TBEpZbIX M0JIe3HBIX UCKOTIAeMbIX.

YmeTb BbIOMpAaTh METO/bl aHaW3a, 3aKOHOMEDHOCTH TIOBeJIeHHs] U YIpaB/IeHus]
CBOMCTBAMU T'OPHBIX TIOPOJ, M COCTOSIHMEM MacCHBa B Tpolieccax Jo0bIuM U
repepabOTKU TBEPABIX T0JIe3HBIX NCKOTIAEMBIX.

Bnagets CITOCOOHOCTBIO BHIOMPATh METOABI aHajn3a, 3aKOHOMEPHOCTH TIOBeJIeHHsT U
yTpaB/ieHUss CBOWMCTBaMM TOPHBIX TOPOJ, M COCTOSSHWEM MacCHMBa B
nporieccax ZoObIUM 1 riepepabOTKU TBEPBIX MO€3HBIX UCKOTIAeMbIX.

IIK-4 TroTOBHOCTBI0O OCYLIEeCTBJATH TeXHUYECKOe PYKOBOJCTBO TOPHbBIMH M
B3PbIBHBIMH Ppa0doTaMM MNpPH 3KCIUIyaTal[MOHHOW pa3BejKe, /J00blue TBEPABIX
MOJ/Ie3HBIX HCKOMAeMbIX, CTPOUTE/NBCTBE M 3KCIUTyaTalMd TMO/3eMHBIX 00BEKTOB,
HEeMoCpe/[CTBEHHO YNPaBJ/ISATh MPOIeCCAaMH Ha MPOM3BO/ICTBEHHBIX 00 bEKTOB

3HaTh OCHOBHbIE TIOHSITWSI METO/ZIOB, CITOCOOOB W CPEJCTB TIOYYeHHS] ChIpbSl U
KOHLIEHTPATOB TTPY TlepepabOoTKH T0JIe3HbIX NCKOTIaeMbIX
YmeTb BbIOMpATh TEXHOJOTUIO TPOU3BOZCTBA paboT Mo oOoraileHuI0 ToJe3HbIX

MCKOTIaeMbIX, TPUMEHSATb CrocoObl W CpejcTBa [JISi  TIOJTyUeHUs
KOH/MI[MOHHBIX KOHL|EHTPAaTOB

BJ'IEIAETL CTTOCOOHOCTBIO BLI6I/IpaTb N DpPACCUUTBIBATL OCHOBHBIE TEXHOJ/IOTUYECKHE

4



CTpyKTypHBII

IT1aHMpyeMble pe3y/ibTaThl 00yUeHHs
SJIEMEHT Py pesy. y

KOMIIeTeHIINU

rmapameTpbl 3(p(EKTUBHOTO M IKOJOTMUECKH 0e30MacHOro TMPOM3BO/ICTBA
paboT 1o mepepaboTke M 0OOOTaIl[eHUI0O MUHEpPaJbHOTO ChIPhsi HAa OCHOBE
BHAHUK TIPUHLIUMIIOB (JIOTAIMOHHOTO TPOEKTHPOBAHUS TEXHOIOTHUECKUX
cxeM 000raTUTe/IbHOTO TPOW3BOZICTBA U BBIOOpPA OCHOBHOTO U
BCITOMOTaTe/IbHOI0 060raTUTeILHOTO 060PY/10BaHNST

ITK-5 roToBHOCTHI0 IeMOHCTPHPOBATh HABBIKH Pa3padoTKH MUIAHOB MepPONPHUATHI 110
CHIDKEHHIO TeXHOTeHHO# Harpy3Ky MPOHU3BO/CTBA Ha OKPY)KAKOIIYI0 CpeAy NnpHu
IKCIUTyaTaliMOHHOM pa3Be/Ke, 100bIUe U MepepadoTKe TBEPABIX MOJIE3HBIX
HCKOIaeMbIX, a TAK)Ke IPH CTPOUTE/IHCTBE M YKCITyaTalli

3Hatb HayuyHble METO/bl U MEPOMNPHUSTHS 10 CHXKEHUIO TEXHOTeHHOW Harpy3Ky Ha
OKPY’KAIOLIYI0 CpeJly TIpY SKCIUTyaTallMOHHOMN pa3Beike, 100bIye 1
rmepepaboTKe TBepAbIX M0JIe3HbIX NCKOTIaeMbIX

YmeTb MPUMEHSITb HayuHble MeTO/bl U MEePOTIPUSITUS 110 CHU)KEHHUIO TeXHOT€eHHOM
Harpy3Ky Ha OKPY>Katoll[yt0 cpeJly MpU 3KCIUlyaTaljMOHHOW pa3BejiKe,
moObIue 1 repepaboTKe TBEP/BIX MOJIe3HBIX NCKOTIaeMbIX

Bnagets HaBbIKaMM PUMeHEeHUs] HayYHbIX MeTO/I0B U MEPONPUSATHI M0 CHWKEHUIO
TeXHOI'eHHOW Harpy3KH Ha OKpY’Karolllylo Cpefly pH SKCIlTyaTalliOHHOU
a3Be/ike, 100bIUe 1 riepepaboTKe TBeP/IbIX 1M0JIe3HBIX NCKOTIaeMbIX

ITK-12 roToBHOCTBIO ONIEPAaTHBHO YCTPAHATHh HapylleHHUs NPOU3BOACTBEHHBIX
MPOLeCCOB, BeCTH MePBHYHBIN y4eT BHINO/IHAEMBbIX padoT, aHa/TM3UPOBaTh
onepaTHBHBIE M TeKYIHe MoKa3aTe/ I MPON3B0O/CTBA, 000CHOBBIBATH MPe/|I0KeHUsI
110 COBepIIeHCTBOBAHHUI0 OPraHM3aliiy NPOU3BOACTBA

3HaTb OCHOBHBIE TeH/IeHITUM Pa3BUTUS TIPOM3BO/ICTBEHHBIX MPOLECCOB, MOKa3aTeu
MPOM3BO/ICTBA

YmeTb MPUMEHSITb  W3y4YeHHble  TeHJEHLMM  Pa3BUTUSI  TIPOM3BO/CTBEHHbIX|
Mpo1ieccoB, MOKa3aTesu MPOM3BO/ICTBA B MPodeCcCOHaIbHON eI TelTbHOCTH

Bnagetsb TeHJeHLUSIMA  pa3BUTHsl TMPOU3BOJACTBEHHBIX IPOLIECCOB, TOKa3aTesu
MpOU3BO/ICTBA B MTPOGhecCroHaIbHOMN /1esTeIbHOCTH

ITK-19 roToBHOCTHIO K pa3padoTKe MPOEKTHHIX HHHOBALIMOHHBIX PeleHui 1Mo
IKCIUTyaTaljHOHHOH pa3Be/Ke, 100bIue, mepepadoTKe TBEPABIX MOJ/Ie3HBIX
HCKONaeMbIX, CTPOMTE/ILCTBY U IKCIUTyaTalliH MO/3eMHBIX 00HeKTOB

3HaTh OCHOBHBIE TeH/|eHLIMU Pa3BUTHsI MHHOBALIMOHHBIX pelleHuH 110 repepaboTke
TBEP/IbIX T10JIe3HBIX UCKOMAeMbIX

YmeTb MPUMEHSITh U3yUYeHHble TeHJeHLIMY Pa3BUTHSI MHHOBALIMOHHBIX PeLleHUi 110
nepepabOTKe TBEP/IBIX I10J1e3HBIX MCKOTIaeMbIX

Brnazets TeHZeHLUsIMU pa3BUTHSI MHHOBAL[MOHHBIX pellieHHH 1o rnepepaboTke
TBEP/IbIX I10JIe3HBIX UCKONaeMbIX

IICK-6-4 cnioco0HOCTBI0 pa3pabaThiBaTh M peaid30BbIBAaTh MPOEKTHI MPOU3BO/ACTBA
Npy nepepadoTKe MHHEPATHHOI0 M TeXHOTeHHOr0 ChIPbsi HA OCHOBE COBPEMEHHOM
METO/[0/IOTHH TPOeKTHPOBAHHUS, PACCUUTHIBATH NMPOU3BO/JUTE/THLHOCTh M OMpPe/Je/IAThH
napaMeTpbl 000pyA0BaHMs 000raTUTENBHBIX habpuk

3HaTh BCe 3Tarbl POU3BOZCTBA TIPY Tlepepab0TKe MUHEPATBHOTO U TEXHOT€HHOT O
CbIPbs1 HA OCHOBE COBPEMEHHOM METOZ0/I0TMU MPOEKTUPOBAHUSI

YmeTb @HaTM3UPOBATh BCe 3Tarlbl IPOU3BO/ICTBA MPU TlepepaboTKe MUHepabHOTO U
TeXHOT€HHOT'O ChIPbsi HA OCHOBE COBPEMEHHOW MeTOZ0JI0TUU
[MPOEKTHUPOBaHKSI




CTpyKTypHBII

SJIEMEHT
KOMIIeTeHIINU

[1nanvpyemble pe3ynbTaThl 00yUYeHus

Bagets

[poLeccamMu MpoOr3BOACTBA TIPpU nepepa60TKe MHWHEPA/JIBHOI'O U
TeXHOT€HHOI'O ChIPbS Ha OCHOBE COBpEMEHHOI\/’I MeTO40J/IOTUHr

IMPOEKTHPOBAHUSA

IICK-6-5 roToBHOCTHI0 IPUMEHSITH COBpeMeHHbIe HH(OpMalOHHbIe TeXHO/I0THH,

ABTOMATH3HPOBAHHBIE CHCTEMBbI MPOEKTHPOBAHMA 000raTUTe/IbHBIX POU3BO/ICTB

3HaTh MPUHLIUITBEI U METO/IbI CO3/IaHHsI COBPEMEHHBIX MH(OPMaI[MOHHBIX
TeXHOJIOTMH B TIPAKTHUECKOU JIeSITeJTbHOCTH 000TaTUTeTbHbIX TIPOU3BO/ICTB

YmeTb MPUMEHSITh TIPUHLIAIIBI U METO/bI CO3/JaHUsI COBPEMEHHbBIX
MH(MOPMAaI[MOHHBIX TEXHOJIOTHH B MPaKTUUeCKOM JiesiTeTbHOCTU
00OraTUTE/ILHBIX MPOW3BOZICTB

Brnazetsb MPUHIMITAMU ¥ METOZAMU CO3/IaHUsi COBPeMeHHBIX WH(OPMALIMOHHBIX

TeXHOJIOTHI B HpaKTHQECKOﬁ AeATe/IbHOCTH 0boraTUTe/ILHBIX TIPON3BOJCTB




4 CTpyKTypa U cofiep>kKaHue AUCLUIIIUHbI

OO0111ast TPYA0EMKOCTh AUCIUIIMHBI COCTaBsieT 6 equnuL] 216 yacos:

— KOHTakTHasi pabora — 95,0 aka/i. uacos:

ayauropHasi pabota —90,0 akaj|. uacos;

BHeayuTOpHasi pabota — 5,0 akaji. 4acos;
— camMocTosTebHast paboTta —85,3 aka/l. 4acoB;
— TIOATOTOBKA K 3K3amMeHy — 35,7 akajl. YaCoB.

AynutopHast paboTa
(B akaz. yacax)
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1. BBegeHue \ MN3yueHrie OCHOBHOU U KonTponbHast pabota (OTTK-9
1.1. CopepkaHue JUCLIUIUIMHBIL, ee 3aJayuu. 2 OTIO/THUTETbHOU Nel IMK-4
3HaueHHe U POJib 00OTaIlleHusT TIPU imaTepaTypsl 1o TK-5
MCI0J/Ib30BAHUM PA3/IMYHBIX T0JIe3HBIX MUCLUTIIMHE, KOHCTIeKTa MK-12
MCKOITaeMbIX MeKIUH. MK-19
1.2. Knaccudukaiiysi mporieccoB Jist 1 IICK-6.4
oOorarreHus 1MoJjie3HbIX KCKOTTaeMbIX 5 ICK-6.5
1.3. Onepauyu, LUKJ/IbI, cTaguu. OLieHKa 1
5 heKTUBHOCTH TIPOIIECCOB 0OOoTallieHns U
KOMITJIEKCHOCTH MCII0/Ib30BaHUs ChIPbsi
1.4. TIpoAyKThI ¥ TOKa3aTeny o0orarieHus. 1
MaTepuanbHbIi 6aslaHC 110 TBEpJOMY, MeTaslly,
BO/Ie B TEXHOJIOTUYECKHUX CXeMaX 00oraijeHus
YA




AynutopHast paboTa
(B akaz. yacax)
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1.5. IToHsATHE O KOJIMYECTBEHHBIX 1
XapaKTepUCTUKaXxX BeljeCTBeHHOI0 CoCTaBa
MHHepaJIbHOT'O ChIPbsi U TIPOAYKTOB 0boraiieHust
HToro no paspeny \ 6 5
2. 'paHy/1I0MeTpUUECKU COCTaB \ 3yyeHrie OCHOBHOM U KontponbHast pabora [[TK-4
2.1. 'paHyiOMeTpHUYECKUI COCTaB PyA U 1 MOTIOJTHATE/ILHON Ne 2 IMK-5
MPOAYKTOB 0O0TaIleHusi, MeTO/IbI €T0 lmaTepaTypsl 1o TK-12
oripesiesieHUs MUCLIUTI/IMHE, KOHCTIeKTa MK-19
2.2. CutoBbIii aHanmu3. [1Ikana 1 MeKIUH. IICK-6.4
K/lacCU(UKaLy, MOAY/Ib IIKabl 5 INCK-6.5
Ky1accuduKaim
2.3. O6paboTKa pe3ynbTaToOB 2 2
rpaHy/IOMeTPUYeCKOro aHaju3a U IoCcTpoeHue
XapaKTePUCTUK KPYITHOCTU
HToro no pa3peny \ 4 2 5
3. ITogroToBUTEIbHBIE TTPOLIECCHI \ 3yyeHrie OCHOBHOM U 3amura naboparopHou[[1K-4
3.1. I'poxouenue. HasHaueHue mpoliecca 1 [IOTIOJTHUTE/IbHON paboThI I1K-5
3.2. 3P eKTUBHOCTh TPOXOUEHMUS, 2 2 2 8  [mMTeparypsl 110 KonTponbHast pabota [[TK-12
K/IacCU(pUKALMsl U KOHCTPYKLIMU TPOXOTOB NUCLIUIUIMHE, KOHCIIeKTa Ne 3 IK-19
3.3. [lpo6nenue. Ha3Hauenue ApobiieHus, 1 3 10 |IeKLuM. [ICK-6.4
CTereHb Ipob/ieHNs [1CK-6.5
3.4. Knaccudukaiys U KOHCTPYKLIMU 2 2 1
POOUJIOK [1Jisi KPYITHOTO, CPe/IHeTr0 ¥ MeJIKOT0




AynutopHast paboTa
(B akaz. yacax)
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pobieHust
3.5. KpymHOCTb, /10 KOTOPO# He0OX0ANMO 1 1
MpoOUTH ChIpbe Tiepe; oborarieHreM. CXeMbl
pob/IeHNS
3.6. N3mesibueHre. 3aKOHOMEPHOCTHU 2 2 7,3 |[M3yueHHe OCHOBHOM U 3arura 1abopaTopHOM
rpoLjecca U3MesIbueHUst MOTIOJTHATE/ILHON paboThI
TUTepaTypbl MO
MUCLIUTIIMHE, KOHCTIeKTa
meKui
3.7. Knaccudukanus pasMmo/bHOro 2 2 1
o6opyaoBanusi. CXeMbl U3MeJTbUeHuUsI
3.8. 'mppaBnuueckas Kiaccudukalus 1 ee 1
POJIb B TEXHOJIOTMUECKUX cxeMax (habpuK.
3aKOHOMEpPHOCTH CBOOOZIHOTO M CTECHEHHOTO
KontponbHasi pabora
nazeHusi yactul]. OCHOBHbIE MPUHLUTIBI No 3
o
Ky1accuduKaim
3.9. KoHCTpyKI1[MKM MeXxaHUYeCKUX 1 1
K/1aCCU(HUKATOPOB, 00/1aCTh MX ITPUMEHEeHUsT
3.10. KoHCTpyKUMY U TIPUHLUIT JeHCTBUS 1 2 1
rMIPOLMK/IOHOB
HToro no pasgeny V | 14 7 7 30,3 Y CTHBIM 0OTpocC
4. OCHOBHBI€ MPOLIeCChI \ IK-4




AynutopHast paboTa
(B akaz. yacax)

oboraiieHusi: cerapaTop [i/Isi CUIbHO U
C/1abOMarHUTHBIX PYZ; CyXHe U MOKpbIe

NOTIO/THUTE/TbHOM

TepaTypbl 10
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4.1. T'paBuUTaLIiOHHOE OOOTaITleHKe T10/Ie3HbIX 1 4 10 3arura nmaboparopHou[[1K-5
MCKomaeMbIx. TeopeTuueckrie 0CHOBBI. CKOPOCTb paboThI IK-12
nageHusi, Ko3hUIMeHT paBHOIAaJaéMOCTH IK-19
4.2. TIpouecchl rpaBUTALIMOHHOTO 2 IICK-6.4
oOorailjeHus: TIPOMbBIBKA, OTCa/IKa [1CK-6.5
- P ’ AKE, KonTponbHast paboTa
KOHILIEHTpAI[|s Ha CTo/ax, oboraiieHue Ha No 4
o
IIJTF03aX 1 >Kesio0ax, BUHTOBBIX CerlapaTopax,
oOoraiieH’e B TSDKE/IbIX CyCITeH3HUSIX
4.3. Cy1HOCTb POL|eCCOB, KOHCTPYKTUBHEBIE 1 2 1  |A3yueHue OCHOBHOMU U
M TeXHOJIOTMYeCKHe riapaMeTphl arrapaTroB U OTIO/THUTETbHOU
MalllH, MPaKTHUKa UX NPUMeHeHUs TUTepaTypsl 110 KonTtponbHast pabora
MACLIUTIIIMHE, KOHCIIeKTa Ne 4
meKuit
4.4. MaruutHoe oboraiteHue. TeopeTnyeckue 2 3 10 |M3yueHre OCHOBHOU U 3ammura 1abopaTopHOH
OCHOBBI. MarHuTHbIe CBOMCTBa MUHEPAJIOB, OTIO/THUTETbHOU paboThI
MarHUTHbIE T10J1s1 CerapaTopoB TUTEepaTypsl 110
MVCLIUTVIMHE, KOHCIIeKTa
eKIUH
4.5. ObopyzoBaHHe [jisi MAarHUTHOTO 2 2 1 M3yueHrie OCHOBHOU U KonTtponbHast paborta
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Pa3pen/Tema
JUCLIUTITUHBI

CemecTtp

AynutopHast paboTa
(B akaz. yacax)

JIEKL[UN
nabopaTopHbie
3QHSATHS
MIPaKTHYECKHe
3aHATHS

CaMOCTOATe/IbHast

pabota

Bup

CaMOCTOATe/ILHOU

paboThI

@opMBI TeKyI11ero

KOHTPOJISI yCIleBaeMOCTH

Y TIPOMEXXYTOUHOM
aTTecTaLuu

Kop v cTpykTypHBIU
3/IeMeHT KOMIIeTeHLIUH

MarHWTHBIE CernapaTopbl

4.6. DnekTpuueckoe oborarieHue.
du3nueckre OCHOBBI IIpoLiecca, MOAroTOBKa
MaTepHasa K 37IeKTPUUeCKOU cernaparyu

4.7. Knaccudukaiys 3/1eKTpUueckux
CerapaTopoB, UX KOHCTPYKTUBHbIE U
TeXHOJIOTUYeCKHe MapaMeTphl

4.8. CrieLiasibHbIe METO/bI MOATOTOBKU U
oborarteHus py

4.9. Pygopa3bopka: oboraiijeHue 1o TPeHHIO,
(bopme, 11BeTY, IOTOTPABUTALHS; OOKUT PY/I;
m30upare/bHOe pobieHue, U3MebueHue,
XMMHUECKOe o0oraiieHme

TeKIui

4.10. ®noTarioHHOe oboraijeHue.
TeopeTtuueckre ocHOBbI. KuHeTHKa (iotaiyu

4.11. ®noTalXOHHBIE PeareHThl, X
KaccuduKalys, Ha3HaueHre U MeXaHU3M
eMCTBUSI

4.12. ®oTaLMOHHbIE MaLLWHbI, UX
K/lacCU(UKaLsi, KOHCTPYKLUSI

JUCLUATIIIMHE, KOHCIIEKTa

4.13. IlpakTuKa rpuMeHeHus MallliH
Pa3/IMYHBIX TUIOB (MeXaHUUecKue,
MHEeBMOMeXaHU4eCKHre, KOJIOHHbIe U Ap.). CxeMbl

10

3armura 1abopaTopHO
paboThI
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AynutopHast paboTa
(B akaz. yacax)

S
DE §
Z 5
o 3 @opMBI TeKyI11ero S
Pasgen/Tema = v @ T © Bug £ B
o 2 S =S o KOHTpPOJISI YCTIEBAeMOCTH| 5 S
JVICLIUTIVHBI = = A | S5 |a CaMOCTOSITe/IbHOU 9 2 5
5] | S | g S|eE s Y IPOMEXYTOUHOU | ' &
e = Elw A 5) U
O TR | RIS paboThl E
£ s X | & 2|S aTTecTaLuu S
< jmi ] = &) (<]
= © ™ X ;| O = =
O © s C (3}
I o, M=
= = 8 o
1 Pe>KUMBbI (h/I0TAlIUKU
HTtoro no pasaeny vV 120 11 8 35 YcTHBINM onpoc
5. O6e3Bo)KHBaHWe U OMPoOOBaHMe \ 3yyeHrie OCHOBHOM U KontponbHas pabora [[TK-4
5.1. O6e3BoxxuBaHKe. Ha3HaueHue orepariyii 2 2  |IOTIOJTHUTEbHOU Ne 5 IK-5
00e3BOKHUBAHUS M MX KIaCCU(DHUKAIs imTepaTypsel 1o TK-12
5.2. [lpeHupOBaHue, CryllieHue, 2 1 2  |IUMCLMIUIMHE, KOHCITeKTa ITK-19
(bunbTpoBaHue, cyika. OCHOBHbIE TPUHLUIIBI lTeKLnn I1CK-6.4
rporeccoB. PakTOPkI, BAUSIOLLIKE Ha MPOLIeCC, INCK-6.5
KOHCTPYKL[MY, TEXHUYECKHe XapaKTepUCTUKU
MprUMeHsieMOro 0060pyA0BaHUS
5.3. OnpoboBaHue ¥ KOHTPOJ/Ib Ha 1 1
oboraruTenbHbIX (habpukax. TUIIbl U Ha3HaueHHe
mpo0
HToro no pasgeny V|5 1 5 Y CTHBIM OIpoC
6. O61Ke cBeieHust 00 06OraTUTETHHO- V|1 [MK-4
TeXHOJIOTUUYECKOU cucTeMe [MK-5
6.1. TexHoMOrMYeckye CxeMbl: KaUeCTBEHHbIE, 1 2 [/3yueHHe OCHOBHOM U KonTponbHast pabora [IK-12
BO/IHO-111JIAMOBBIE U CX€eMbI LIeT11 arrapaToB OTIOJ/THUTE/TbHOM Ne 6 MK-19
6.2. YnpaBiieH1e KaueCTBOM I10/1€3HbIX 1 1  |mTeparypsl 110 I1CK-6,4
MCKOTIaeMbIX TP UX J00bIUe, yCpeHeH e MUCLIUTUIHE, KOHCIIeKTa [1CK-6,5
MUHEpPaJbHOTO ChIpbs B TOPHOM Liexe U Ha MTeKLi
oboratuTebHOM (habprKe
6.3. TexHonorus oboraiieHusi py/| YepHbIX, 1 1
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AynutopHast paboTa

S
(B akazl. yacax) =R
=N

o
o 3 @OopMBI TeKy1Lero > &
Paspen/Tema E g u T © Bup 2=
o 2 S =S o KOHTpPOJISI YCTIEBAeMOCTH| 5 S
JVICLIUTIVHBI = = | & = SRS CaMOCTOATe/IbHOU A HbOMeXVTOUHON | B 8

= =
S| 5|95 |gE|5& paGoTeI poneyt 5 ¢
|22 | EZ|8 aTTecTaliuu =

T g | O =
= O X O S 2
t=} 5, = S
I o, M=
= = S A

LIBETHBIX U peIKUX MeTa/lJIOB
6.4. TpeboBaHMs K KaueCTBY KOHLIEHTPATOB U 1 1
CBIPBSL.
NToro no paspeny 5 5
HWToro no gucunimHe 54 18 18 85,3 JK3aMeH
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5 O6pa3oBarebHbIe U HH(OPMALHOHHBIE TEXHO/IOTHH

B nmporjecce TmpenojaBaHus JUCLUIIMHBI ««O0oraijeHre T0Je3HbIX HCKOIaeMbIX»»
TIPUMEHSIOTCS Pa3/IMuHble BUBI 00pa30BaTeNbHBIX TEXHOTOTHH.

JIeKUMOHHBIM MaTepvas 3akpervisieTcsi B Xoje J1abopaTOpHbIX paboT, Ha KOTOPBIX
BBITIOJIHSAIOTCST TPYMIOBBIE WM WHAVWBUAYyajdbHbIe 3aJaHUsi TI0 TIpoWeHHOW Teme. Ilpu
NPOBEJIeHNH J1ab0OpAaTOPHBIX 3aHSITUH UCTIONB3YeTCsl METOZ, KOHTEKCTHOTO OOyueHus,
KOTOPBIN TI03BOJISIET YCBOWTH MaTepHas MyTeM BbISIB/IEHUS CBSI3e MeXK/y KOHKPETHBIM
3HaHWEM U ero IPUMeHEeHHEM.

[lepesaua HeOOXOJUMBIX TeOPETUYECKWX 3HaHMKA U (OpPMHpPOBaHME OCHOBHBIX
TIPe/ICTaB/IEHUH 10 KypCy TIPOUCXOUT C UCTIOTb30BaHUEM MYJIbTUMEIUHHOTO 000pYAOBaHuSI.

1. TpapunuoHHble o0pa3oBaTe/bHbIE TEXHOJIOTHMHM ODUEHTHDPYIOTCS Ha OpraHH3aliiio
obpa3oBareslbHOTO TIPOL{ecca, TIPeArIo/aralollyr0 IpsMY0 TPAHC/SLMIO 3HaHUN  OT
nperiofiaBaTesss K CTyJeHTy  (TIPeMMYIIeCTBEHHO Ha  OCHOBe  OOBSICHUTE/TBHO-
WITFOCTPAaTUBHBIX METO/IOB 00yueHus1). YueOHasi AeATe/NbHOCTb CTy/leHTa HOCHUT B TaKHUX
YC/IOBUSIX, KaK TIPaBU/IO, PENPOAYKTHUBHBIA XapaKTep.

@®opMBbI YueOHbIX 3aHATHI C UCII0/1b30BaHUEM TPA/JULIMOHHBIX TeXHOJ/IOTHIA:

WndopmauoHHass ~ JIeKUWsi —  T0OC/e/0BaTeslbHOE — W3/IOKeHHe  Marepyasa B
JUCLIUT/TMHAPHOW JIOTHKE, OCYIIECTB/ISIEMOE TPEUMYIIIeCTBEHHO BepOa/bHbIMU CpPe/ICTBAMHU
(MoHoJIOT TIpernozaBaTerisi).

CemuHap — Oecefja TperofiaBaresnisi ¥ CTYZEHTOB, 00Cy>KJeHHe 3apaHee TIO/TrO0TOBJIEHHbIX
coo0IeHNI 10 KaXJOMy BOIPOCY IUIaHA 3aHATHSI C eJUHBIM [ BCEX I[epeuHeM
peKoMeH/1yeMoi 00s13aTeTbHOM U AOTIOTHUTE/IbHOM JTUTePaTyphl.

[TpakTyeckoe 3aHsATHe, TOCBSIEHHOE OCBOEHHIO KOHKDETHBIX YMEHHH U HaBBIKOB I10
TIPe/IJIOXKEHHOMY a/ITOPUTMY.

2. TexHosioruu NMpo6/1eMHOro 00yueHHs — OpraHv3alss 0O0pa30BaTeIbHOrO MpOLIecca,
KOTOpasi ~TIpeArojiaraeT IIOCTAHOBKY TIPOOJIEMHBIX —BOMPOCOB, CO3/jaHUE  yueOHBIX
npoO/IeMHBIX CUTYyalUid [ CTUMYJIMPOBAHMSI AKTUBHOM I03HABaTebHOW /1esTe/TbHOCTH
CTY/I€HTOB.

@®opMbI yueOHbBIX 3aHATHH C HCII0/Ib30BAaHUEM TEXHOJIOTHH MP00/IeMHOT0 00yJYeHH:

[lpobneMHasi  JieKUusi — M3/I0)KeHWe  MaTepuasa, IpeAro/iarariiee  IOCTaHOBKY
npo0/IeMHBIX W /AWCKYCCHOHHBIX BOITPOCOB, OCBeIljeHWe DPAa3/JMuYHbIX HAYYHBIX TIO/IXOZOB,
aBTOPCKHE KOMMEHTApHH, CBSI3aHHBIE C PAa3/TMUHBIMUA MO/Ie/ITIMA UHTEPIIPeTaliy N3yuyaeMoro
Marepuarna.

3. rpoBblie TeXHOJIOTMHM — OpraHu3alysi 00pa3oBaTeIbHOTO TIPOLIeCCa, OCHOBAHHAsl Ha
PEKOHCTPYKILIMK MO/iefiel oBe/JeHHs] B paMKax IpeJI0yKeHHBIX CIieHapHbBIX yCIOBHM.

@®opMbI YueOHbBIX 3aHATHI C HCII0/1b30BaHUEM UTPOBBIX TeXHOJ/IOTHIA:

YuebHast urpa — ¢popMa BOCCO3JaHHs TIPEIMETHOTO U COLIMAIbHOTO COJiep KaHus Oyayrieit
npodeCcCHOHAIbHOM AeATeTbHOCTH CIIELMaINCTa, MOJETMPOBaHUs TAKUX CUCTEM OTHOILEHUH,
KOTOpBbIe XapaKTepHbI JJIsl 3TOU /IesiTe/TIbHOCTH KaK LIeJIoro.

HenoBasi wurpa — MO/e/IMPOBAHME Pa3/IMUYHBIX CUTYal[Ui, CBS3aHHBIX C BLIPAOOTKOW M
NPUHATHEM COBMECTHBIX pellleHud, OOCyKZeHHeM BOIPOCOB B pPeXHMEe «MO3TOBOTO
IITYypMa», PEKOHCTPYKLIMEH (QyHKLIMOHA/TBHOTO B3aUMO/IEMCTBYS B KOJUIEKTHBE U T.II.

PoneBasi wrpa— uWMWTalLMsi WA PEKOHCTPYKLUS MoOJeseld pOJeBOr0 TIOBeJeHUs B
TIPe/IJIOXKEHHBIX CLIEHAPHBIX YCIOBUSIX.

4. TexHO/IOTMM TPOEKTHOr0 00yueHHsi — OpraHu3anys oOpa3oBaTesbHOrO Tpoljecca B
COOTBETCTBUU C a/ITOPUTMOM TIO3TaliHOTO peIleHHs TIPOO/IEMHOM 3a/laud WM BBITIOTHEHUS
yueOHOro 3azanus. [Ipoekr TmipeArosiaraeT COBMECTHYHO  y4eOHO-TT03HaBaTeTbHYIO
JiesITeJIbHOCTb TPYTIILI CTYIEHTOB, HarlpaB/IeHHYI0 Ha BbIPAOOTKY KOHLIETILIMH, YCTaHOBJIEHHE
1esed W 3a7a4, (OPMYJTHUPOBKY OXKHUJAEMBIX pe3y/bTaTOB, OTpeje/ieHre TPUHLUIIOB |
METO/IUK peIlleHUs] TIOCTaB/IeHHbIX 3a/lay, TUIAaHWPOBaHKe X0/ PabOThI, TIOUCK JOCTYITHBIX U
ONTUMAaJIbHBIX PeCYPCOB, MO3TAMTHYIO Peanr3aliyio M1aHa paboThkl, pe3eHTalrI0 Pe3y/IbTaToB



paboThl, X OCMBIC/IEHHE U pedIeKCHIOo.

OCHOBHBIE TUIBI POEKTOB:

WccnenoBaTenbCKii  TPOEKT — CTPyKTypa mnpuOmmkeHa K ¢opmary Hay4HOTO
WccieloBaHus ([]0Ka3aTebCTBO aKTyaJlbHOCTH TeMbl, Orpejie/ieHne Hay4yHOU IpobJiembl,
npefiMeTa ¥ O00BEKTa WCC/Ie/[OBaHUs, LieJiel W 3a/lady, MeTOo/|0B, UCTOYHUKOB, BBIIBIDKEHHE
ruroTe3sbl, 0600111eHre pe3yIbTaToB, BBIBO/LI, 0003HaUeHUe HOBBIX MPO0JieM).

TBOpueckuii TIPOEKT, KaK TpPaBW/IO, HE WMeeT JeTajibHO TPopabOTaHHOW CTPYKTYpHI;
yueOHO-TI03HaBaTe/bHasl JeITelIbHOCTb CTYZEHTOB OCYIIeCTB/sieTCsl B PaMKax paMOYHOTO
3alaHusl, TIOAUWHSSACH JIOTUKE W HWHTepecaM YYaCTHUKOB IIPOEKTa, >KaHPy KOHEYHOTrO
pe3ysibTaTa (rasera, puabM, Npa3HUK, U3aHue, SKCKYPCUS U T.I1.).

NubopmMaLMOHHBIN TIPOEKT — yueOHO-TI03HaBaTelbHasl JesATeTbHOCTD C SIPKO BBIPa)KeHHOM
IBPUCTUYECKON HaIpaB/IeHHOCTBIO (TTOMCK, OTOOP U cucTeMaTH3alusi MHGOpMaLK 0 KaKOM-
TO 00beKTe, O3HAKOMJIEHHWEe YYaCTHHKOB IPOEKTa C 3ToW HH(opMaluvel, ee aHamM3 |
000011ieHue Jj1s1 TIpe3eHTaluy OoJiee IMPOKOU ayIUTOPUN).

5. VIHTepakTHBHBIE TeXHOJIOTMHM — OpraHU3aLysi 00pa30BaTe/IbHOTO TIPoLiecca, KOTopast
Tripe/iriosiaraeT akTUBHOe M HeJIMHelHOe B3alMO/IeHiCTBUe BCeX YUYaCTHUKOB, AOCTIKeHHe Ha
3TOW OCHOBe JIMYHOCTHO 3HAYMMOTO /I8 HUX oOpa3oBaresbHOTO pe3ysbTata. Hapsimy co
CrielMa/Ji3MpOBaHHBIMU  TeXHOJOTUSMU ~ TaKOro  pOZa  TPUHLUI ~ WHTePaKTUBHOCTH
NPOC/TIe)KMBAeTCsI B OOMBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTe/NbHBIX — TEXHOJIOTUH.
VHTepakTUBHOCTb ~ TOZipasymMeBaeT  CyOBeKT-CyOBeKTHble  OTHOLIeHWs B Xofe
oOpasoBaresbHOTO TIpoLlecca M, Kak CjejcTBre, (OPMHUPOBaHWE CaMOpPa3BUBAIOIIEHCS
MH(POPMAaLIMOHHO-PECYPCHOM Cpe/ibl.

@®opMbl  y4yeOHBIX 3aHATHH C  HCHOB30BaHHEM  CHEI[HATM3HPOBAHHBIX
HHTEePAKTUBHBIX TeXHOJIOTHIi:

Jlexkiusi «00OpaTHOM CBSI3W» — JIEKLMS—TIPOBOKALMS (M3/I0)KeHHe MaTephajga C 3apaHee
3ar/IaHMpOBaHHbIMM  OIIMOKamMM), JieKuusi-Oecesia, JIeKUUSI-TUCKYCCHsI,  JIEKL[USI-TIPECC-
KOH(epeHLIsI.

CeMHUHap-UCKyCCUsi — KOJJIEKTUBHOE OO0CY)/leHHe KaKoro-mmbo CIIOpHOTO BOMpOCa,
npo0ieMbl, BBISIBJIEHHEe MHEHW B TpyIme (MeXTPYIIOBOW AMaior, AWCKYCCHS Kak CIIop-
Jliarnor).

6. HHpopmanmoHHO-KOMMYHHKAI[HOHHbIE  00pa3oBaTe/IbHbIe  TeXHOJIOTMH —
opraHu3aLys oOpa3oBaTesbHOTr0 riporiecca, OCHOBAaHHast Ha TIpUMeHeHUr
CIeLaTM3UPOBaHHBIX MPOTPAMMHBIX CPeJl ¥ TEXHUUECKHUX CPeJiCTB PaboThl C MH(OpMaLiei.

@®opmMbl  yueOHBIX 3aHSTUNA C HCIOIb30BaHKWEM WH(POPMALMOHHO-KOMMYHHUKAL[MOHHBIX
TeXHOJIOTUH:

Jlekuysi-BU3yanu3alsi — M3/I0KeHHe CO/lep)KaHUsl — COTIPOBOXK/IAaeTCs  Tpe3eHTalueid
(memoHcTparmeli yueOHBIX MaTepHUasoB, MPeCTaBIeHHbIX B PA3/TMUHBIX 3HAKOBBIX CHCTEMaAX,
B T.U. WIFOCTPAaTUBHBIX, TpapruecKux, ayJo- U BUieoMaTepuasos).

6 YueOHO-MeTOANYECKOE 00ecrieyeHre CaMOCTOATETbHOW PadoThl 00yYarIIUXCs

[To pucturnvHe «O6oraljeHye MoJsie3HbIX UCKOMaeMbIX» TPeAyCMOTPeHa ayAWTOpHas U
BHeay/IUTOpHasi CaMOCTOosiTe/TbHasi paboTa 00yuaromuxcsi.

CamocrosiTesnibHast paboTa CTyZIeHTOB IT0OCTPOeHa TakMM 00pa3oM, UTo B Iporiecce paboTsl
CTY[IeHThI 3aKpeIuISIFOT 3HaHWS, TIOMyueHHbIe B TIPOL[ECCe TeOPeTUYeCKOTrO0 OOydYeHHs, TeM
caMbIM (pOpMHUPYIOT MpodecCcrHoHaIbHbIe YMEeHHUsSI U HaBbIKU.

B rmpouecce u3yuyeHUs [AWCLMIIMHBI OCYILECTB/SETCS TeKYLMM M TepuojuuecKuil
KOHTPOJIb 3a pe3yJ/ibTaTaMU 0CBOeHUsl yuebHoro Kypca. TeKyIuii KOHTPOJIb OCYLLeCTBIISeTCS
HeroCpe/ICTBEHHO B TIPOLieCCe YCBOEHMs, 3aKperuvieHus, 000OIeHusT W CHCTeMaTH3alyu
3HaHWM, yMeHWH, B/aJleHUs HaBblKaMU M T103BOJISIET OMepaTWBHO [UAarHOCTUPOBAaTb U
KOPpeKTUPOBaTh, COBEPLIEHCTBOBATh 3HAHWs, YMEHUs U BraJeHWe HaBblKaMU CTY/I€HTOB,
obecrieurBaeT CTUMYJIMDOBaHWE W MOTHUBALMIO WX [IeSITeTbHOCTU Ha KaXK/IOM 3aHSTHH.
TeKy1uii KOHTPOJb OCYIIIeCTBIISIETCS B JopMe yCTHOTO orpoca (cobeceoBaHus).
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[TepuouuecKuii KOHTPOJIb, LieJIb KOTOPOro 0000leHHe M CUCTeMaTh3alusi 3HAHUM,
npoBepKa 3((eKTUBHOCTH YCBOEHHUS CTY/IEHTaMH OTPe/Ie/IEHHOTO0, JIOTUYeCKHU 3aBepIeHHOTO
coziepXaHusi yueOHOrO MarepHana OCYyLIecTBisieTcss B (opme 3amuThl 1abOpPaTOPHBIX,
KOHTPOJIbHBIX PaboT.

OLnieHOYHbIe Cpe/ICTBA /1Jisl TIPOBe/IeHUsT TeKyIllel aTTecTaluu

Tecmbl 015 camonpoegepku:
Bapuanm Ne 1.

1. Uro Ha3bIBaeTcs oforamieHneM 1moJjie3HbIX HCKOMaeMbIX?

1. OT0 mporeccel XUMHUUYECKOro pasze/ieHus MUHepasoB.

2. DTO TIpoliecCchl MeXaHUYeCcKoro pasfie/ieHuss MUHepasioB 6e3 u3MeHeHUs] XMMUYeCKOTro
COCTaBa ChIPBS.

3. OTO OKWC/IUTEeIbHO-BOCCTAHOBUTE/IbHBIE TPOLIECChl 38 CYeT YaCTUYHOI'O W/ I1OJTHOTrO
repexo/ia 3JIeKTPOHOB OT O/IHUX aTOMOB K JIDYTHM.

4. JTo mpoLecchl M3MEHEHUsl CTPYKTYpbl, MUHEpajbHOIO, a WHOI/A U XUMHUYECKOro
COCTaBa rOPHBIX [TOPOJ, B 3eMHOM KOpe.

2. KoH1jeHTpaToM Ha3bIBaeTcH ...

1. NpoAyKT, B KOTOPOM MacCOBasi [j0/1s1 II0JIe3HOT0 KOMIIOHEeHTa 3HaYMTe/IbHO BBILE, UeM B
VCXOJHOM py/e;

2. IPOZAYKT, B KOTOPOM MacCOBasi 0/ II0JIe3HOTO KOMITOHEHTa HWXKe, YeM B UCXOZHOU
PYAE,

3. IPOJYKT, B KOTOPOM MaccoBas f0Js1 I0JIe3HOT0 KOMITOHEHTa Bblllle, YeM B UCXOZHOU
pYZe, HO HIKe, ueM B KOHLIeHTparTe;

4. IPOJYKT, B KOTOPBIN BBIAe/seTcs Oosbliasi 4aCTh MUHEPAJIOB BMeIIAloIleld TTOpo/ibl U
Bpe/IHbIX NTPUMECEH.

3. CxeMa nerny anmnaparoB IoKa3bIBaer...

1. mepeueHb M MOC/Ie0BaTE/ILHOCTb TEXHOJIOTMUECKUX MPOLIECCOB W OIepalivii, KOTOPbIM
NO/IBepraeTcsl IoJIe3HOe UCKOITaeMoe;

2. KoJIMueCTBeHHbIe 1oKa3aTes 00orallieHust AJisi KaKJoW oriepaLyu U MpoAYyKTa;

3. KOM4eCTBO BOABI, I0OaB/sieMoe B Ompe/ie/ieHHbIe OTepaljiy U MPOAYKThI 0boraijeHus;

4. MyTU CJiefiloBaHUs TI0JIE3HOTO MCKOTAaeMOro W TPOAYKTOB 00oraiieHusi C yC/JIOBHBIM
n300pa>keHre arrapaToB.

4. CteneHb KOHLIeHTPALIU MOKa3bIBaeT:

1. Bo cKO/BbKO pa3 Macca KOHLIeHTpaTa MeHbllle MaCChl ChIPbsl, U3 KOTOPOr'O OH MOJIyYeH;

2. Bo ckonmbKo pa3 maccoBast [10Jisi KOMIIOHEHTa B KOHL|eHTpaTe 0oJibllle MacCOBOM [10/11
3TOr0 KOMIIOHEHTa B UCXOHOM pYyJe;

3. Kakas 7107151 LIeHHOrO KOMIIOHEeHTa Iepeliia B XBOCThI;

4. CrerneHb pyO/IMKeHs peaibHOTO Tporiecca oboraijeHus K ueaabHOMY.

5. Uto nokasbiBaeT BbINyKJiasA XapaKTepUCTUKA KPYNHOCTH M0 IJIIOCY?

1. B mpo6e nipeo6s1aiatoT KpyIiHbIE 3epHA.

2. B ripo6e npeobiaiaroT MeKMe 3epHa.

3. B mpobe paBHOMepHO pacripeziesieHbl KPyTHbIe M MeJIK/e 3epHa.

4. B npobe nipeob/1afiatoT 111/1aMBbl.

6. KakoBo Ha3HayeHue omnepanuy IpeJBapUTe]bHOI0 TIPOXOYEeHHUS B Cxemax
PYAOMOArOTOBKM?

1. Inst KOHTPOJISE KPYITHOCTH pO0/IeHOT0 IPOAYKTa.

2. 17151 o/iyueHusi TOBApHOTO MPO/yKTa 3aaHHOM KPYITHOCTH.

3. [lns pa3zieneHys 4aCcTUL], UMEIOLMX Pa3/nuusi B TBepAOCTU WU (hopMe KYCKOB.

4.1 oTheneHUss TOTOBOrO II0 KPYITHOCTH IIPOAYKTa OT MCXOJHOIO MaTepuara,
TIOCTYTIAIOIIIero Ha ApobsieHye.

7. [lna  rpoxoueHusi KPYNHOKYCKOBOr0 MaTepuaja MpeuMYIIecTBeHHO
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HCTO0/Ib3YKTCA...

1. KOJIOCHUKOBBIE pelleTKH.

2. TUCTOBBIE pelléra.

3. MPOBOJIOYHbIE CETKU.

4. IyroBble CUTa.

8. ITpu kakoMm yc/10BMH 3¢ (PeKTUBHOCTH TPOX0YeHMsI PaBHA HYJ/IIO?

1. Copep>kaHue OTCeBaeMOro Kjacca KPyNmHOCTA B WCXOJHOW py/le PaBHO COZEep>KaHWUI0
0TCeBaeMOro Kjiacca B Ha/IpelieTHOM NPOAYKTe.

2. Cozep>kaHue 0TCeBaeMoro Kjaacca KpynHOCTH B HaJIpellleTHOM MPOAYKTe PaBHO HYJIHO.

3. CogeprkaHUe O0TCeBaeMOro Kjaacca KpyrnHOCTH B UCX0iHOM pyJe paBHO 100%.

4. Copep>kaHue 0TCeBaeMoOro Kjaacca KpynmHOCTH B HaZipelieTHOM IpoAayKre paBHO 100%.

9. B uem cymHOCTH mporecca pob/ieHus?

1. Pa3fienenue Chllyynx MaTepyasaoB Ha KIacChl KPYITHOCTH.

2. Pa3fenenue moJie3HbIX WCKOIAEeMbIX 10/ eiCTBUEM BHEILIHUX CHJI, MPeo/0/eBaolnX
BHYTPEHHUE CUJIbI CLIETIJIEHUSI MeXXY YaCTHUL[aMHU.

3. OTgeneHve OCHOBHOM MacChl BMellarolljel TOpo/ibl OT UCXOAHOU pyAbl Tiepesi TOHKUM
H3MeJ/IbUeHHEM.

4. [lo3vpoBaHWe U CMeIIMBaHWEe Pa3/MYHbIX 0 KAauyecTBY I0JI€3HbIX HCKOIaeMbIX [I/s
TMOBBILIEHUS] OJHOPOJHOCTU KaUeCTBEHHOI0 COCTaBa PYy[,.

10. Yto moka3bIBaeT CTeneHb JPo01eHus1?

1. Bo ckonbKo pa3 pa3Mep OTBepCTH TIpeAbIAyIero cura Oosbllle pa3mMepa OTBEPCTHH
TIOC/Ie[y O1L[er0 CUTa B CTaHjapTHOM Habope CHT.

2. Bo CKONBKO pa3 KPYITHOCTH ApOOeHOro TMpoAyKTa Oosibilie pa3Mepa pasrpy304HOM
111e/I1 JPOOUIKHU.

3. Bo ck0/TbKO pa3 KpymHOCTh KyCKOB /Ip00J/IEHOTO TIPOAYKTa MEHbIe KPYITHOCTH KYCKOB,
TIOCTYTIAIOIIUX Ha AipobreHue.

4. Bo CKOJBKO pa3 KPYMHOCTh KyCKOB /IPOOJIEHOTO MPO/yKTa 00JIbIle KPYTTHOCTUA KYCKOB,
TIOCTYTIAIOIIUX Ha ZipobeHue.

11. B me/ibHUIIaX CaMOM3Me/IbUeHHs H3Me/Ibualoiieil cpefou AB/IAI0TCA:

1. cTasibHbIE CTEP>KHU.

2. cTajbHble WX YYTyHHbIe 1apbl.

3. pyJiHasi «rasis».

4. KpyIiHbIe KYCKH pYy/bl.

12. Kakoii U3 nepeyuc/jeHHbIX MPOLeCCOB He OTHOCUTCSI K TPAaBUTALIMOHHOMY METOAY
oboramenus?

1. oTcazka

2. KOHL[eHTpaLUs Ha CToJaxX.

3.000raiijeHue B TSDKeNbIX CyCIeH3UsIX.

4. oboraiieHue 0 TPEHHIO.

13. O6/1acTh NPUMEHeHUsA KOHI[EHTPAI[HOHHBIX CTOJIOB.

1. Ins oboraieHusi 30/I0TOCOZEPXKAINX TMeCKOB M TOHKO W3MebUeHHBIX DY/ PeAKHX
MeTaJlJIOB KPYITHOCTBIO MeHee 3 MM.

2. [Ins oborartenus yrieit KpyrmHocTbio 250-0,5 M.

3. [lnst oborairieHyst py/| YepHBIX MeTa/UI0B KPYIMHOCThIO 50-0,2 MM.

4. [lnst oboraiteHust CyIbGUAHBIX PY/] [IBETHBIX METaslJIOB.

14. CymHocTh nponecca neHHo! ¢ioTaium.

1. T'uapodunbHble YaCTULIBI 3aKPEIISIFOTCS Ha BO3AYIIHBIX My3bIPbKax M BCIUIBIBAIOT Ha
MOBEPXHOCTh, TUAPOGHOOHbIE UaCTULIBI OCTAIOTCS B 00beMe My/IbIIbL.

2. TuppodoOHBIe YACTHUIIBI 3aKPEIVISFOTCS Ha BO3/YIIHBIX My3bIPhbKaxX M BCIUIBIBAIOT Ha
MOBEPXHOCTh, TUAPOGUIbHBIE YaCTHI[BI OCTAIOTCS B 00beMe TTYJ/IbITbI.

3. I'ugpodobHble U ruAPOodGUIBHBIE YaCTHIIBI 3aKPETUIIOTCS Ha BO3AYIIHBIX My3bIPbKaX U
BCIUILIBAIOT Ha MOBEPXHOCTb.
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4. T'nppodobHbIe ¥ rUPOQUIbHBIE YaCTULBI OCTAIOTCS B 00BbEeMe ITyJTbIIbI.

15. OcHOBHBIM (pU3UYECKHUM CBOMCTBOM MHHEPAJIOB, ONpeje/IsAIM BO3MOXXHOCTh
MAarHMTHOTO 000raleHusl, sSIB/IAeTCH:

1. Y nenpHast MarHuTHast BOCIIpUMMYHUBOCTD.

2. JysnekTpuueckas IPOHULIAEMOCTb.

3. JIroMuHecLieHIUA (XO0/I0/IHOe CBeYeHue).

4. TpubosnekTpruuecKuii 3P QexT.

Bapuanm Ne 2,

1. lenb10 000oraTuTe/IHHBIX MPOLECCOB ABJIAETCH:

1. BeieneHre MeTalioB M3 XUMHUYECKUX COeZMHEHWHW U OTJe/leHHMe HeMeTa/VInyeCKuX
KOMITOHEHTOB.

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

3. OTzenenue Mose3HbIX MUHEpPAsOB OT BMeIllaolllel MOpPOJbl U BPeJHBIX NpUMeced U
TOlyueHre KOHLIEHTPATOB, II0 CBOEMYy KauyeCTBY Y/IOBJIETBOPSIFOIIMX TpeOOBaHUSAM
MOC/IeIYIOLUX [1epe/ie/ioB.

4. U3BneueHwe OT[eNbHBIX COCTAB/SIIOIMX TBEpPAOro MaTepyasa C TIOMOIIBIO
pacTBOpUTeEISI.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBaeTCH:

1. CkomnieHue No/e3HbIX MUCKOMaeMbIX B 3eMHOM KOpe.

2. DyieMeHT WY TIPUPOJHBIM MHHEpan, C LeJbI0 TO/yYeHHs KOTOPOro J00bIBaeTcs
T0JIe3HOe UCKOIaeMoe.

3. TlpupogHoe xWMHUecKoe coeivHeHHe, oOpasyromjeecss MpPY Pa3IMYHbIX (HU3UKO-
XUMHYeCKUX MpoLieccax, MpoTeKarolux B r1ybrHaX U Ha TIOBepXHOCTH 3eMJIH.

4. Dy1leMeHTbI WX NPUPO/IHbIE MUHEpPasIbl, KOTOPbIe YXYZILIAaT KaueCTBO KOHL[eHTPAaTOB.

3. 3ddexTHBHOCTH 000raIeHUsA XapaKTepU3yerT...

1. MOMTHOTY OTieNIeHNst MeJIKOT0 MaTepHrasa OT KpPYIHOro.

2. ¥3BJ/leYeHre IPaHUYHOIO K/jlacca KPYMHOCTH B CJIUB W/IU B TTECKU.

3. OMTI0 LIeHHOT'O KOMIIOHEHTa, Iepelle/ilero B KOHLeHTPaT U3 UCXOAHO! PYZbl.

4. cTerieHb NpUOIVKeHUS peabHOTO Tpoliecca oboraitieHus K uieaqbHOMY.

4. BoaHO-1II/1TaMOBasi CXxemMa MOKa3bIBaeT:

1. Tlyti criefioBaHMsI TIOJIE3HOTO MCKOTIAeMOTO W TPOAYKTOB OOOTralljeHUs] C YCIOBHBIM
n300pa)keHreM arrapaToB.

2. Ilepeuensb ¥ Nocej0BaTe/IbHOCTh TEXHOJIOTMUECKUX MPOLIECCOB U Orepalji, KOTOPhIM
TN0/IBepraeTcs IoJIe3HOe UCKoIaeMoe.

3. KonuecTBeHHbIe TI0Ka3aTeu oboralieHust /151 KaKA0# orepaljuu U poyKTOB.

4. KonmuecTBo BO/[bl, 100aB/isieMOe B OT/e/bHbIe OTlepalii U TIPOYKTHL.

5. Kakasa u3 mnepeunc/ieHHbIX OIepaluii He OTHOCHTCS K TMOATOTOBUTEIbHBIM
nporeccamM odoraigeHus?

1. Apobnenue.

2. I'poxouenue.

3. YcpenHeHue.

4. OuymnCTKa CTOYHBIX BOJ,.

6. UTo noka3biBaeT TOUYKa nepeceyeHUsi CyMMapHOHM XapaKTePUCTUKH «II0 MJIHOCY» C
0CbI0 adciucc?

1. Pa3mMep MakcHMMasibHOTO KyCKa B 1po0e.

2. Pa3mep MHHMMAJTBHOTO KyCKa B TIpo0e.

3. CpegHe MeJuaHHbIN pa3mep.

4. CpegHuil yaMeTp KycCKa.

7. JOCTOMHCTBOM LITaMIIOBAHHBIX (JIMCTOBBIX) pelieT AB/AeTCA:

1. ITpoo/mKUTeNbHBINA CPOK CITy>KOBI M TIOCTOSTHHBIN pa3Mep OTBEPCTH.

2. bonbluas myomazb «KMBOr0 CeUeHUs».
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3. Manas noiia/ib «KAUBOTO CeUeHHUsI».
4. BeICTpPBII U3HOC, Pa3pbIB U CMelljeHHe TTPOBOJIOYEK.
8. ®opmyna pns pacuera 3¢ (peKTUBHOCTH TPOXOUEHHUS:

1. E=&c — yi

E= yK(ﬂ— )
2 Yp - a)

b
_ (p- - 0)
3- B = li0o- A p-0)
P T
* o

Haop.

9. UYem ompepensiercsi IJIaBHBIM 00pa3oM KOHeYHasA KPYMHOCTH /pP00/ieHOro
npojykra?

1. PaamepoM BKpanjieHHOCTH 3ePeH T0JIe3HbIX MUHEPAJIOB.

2. KperocTbio pypbl.

3. MaccoBoii fonieli 1jeHHOT0 KOMITIOHEHTa B py/e.

4. KpynHOCTBIO UCXOZHOM PYAbI.

10. Kakum 00pa3oM NpouCX0AUT MPOIecC APo0/IeHUsI B KOHYCHBIX APOOH/IKax?

1. 3a cueT AMHAMUYECKOr0 BO3/eHCTBUS POTOpa.

2. 3a cueT pa3jaBIUBaHUA MeXy ABYMs [UIUTaMHU.

3. 3a cyeT 3KCLIEHTPUYHOIO [IB)KEHUS] BHYTPEHHEro KOHyca.

4. 3a cueT 3axXBaThIBaHUS 3yObsSIMU U PaCKasbIBaHUs 10 TpeOyeMoii KPYITHOCTH.

11. ITonaTHE O TH/IPABINYECKOH Kilaccuukauum.

1. IIpouecc pasgeneHusi CMeCcu MUHepabHbIX 3epeH Ha KJ1aCcChl KPYITHOCTH 0 CKOPOCTSIM
OCakKZieH!sl B BOJHOU cpefie.

2. Ilpouecc pa3zgesneHHss CMeCU MUHepa/IbHBIX 3epeH Ha K/acChl KPYMMHOCTH 0 CKOPOCTAM
OCaKZleH!sl B BO3JYLLIHOM cpefie.

3. IIpouecc pa3zeneHrsi CMeCM MUHEPaJIbHBIX 3epeH Ha K/IacChl KPYITHOCTU MPU MTOMOLLU
MPOCEUBAIOLUX [TOBEPXHOCTEH.

4. Tlpouecc pa3genieHUsi CMeCM MHUHepalbHbIX 3epeH IO IJIOTHOCTU B BOJHOU cpefe,
IyJ/IbCHPYIOLL[eN OTHOCUTEBHO pa3zie/isieMOU CMeCH B BePTUKa/JIbHOM HarlpaB/eHUH.

12. TIpouecc pa3jesieHNs YaCTHI] B TsDKe/IbIX cpejax (CyCreH3usiX) MPOMCX0AUT:

1. Ilo nI0THOCTH YacTUL].

2. 1o CKOpOCTSIM TIaJIeHus1 YacTHll B Cpefie.

3. Ilo KpynmHOCTH YacTuL.

4. Tlo dbopme vacTuil.

13. I'’1aBHBIM AOCTOMHCTBOM ()/IOTAIHOHHOTO MeTO/ja 000raleHus SIB/IAETCS:

1. Hu3kuit pacxo/i 3/1eKTPO3HEepPIUM.

2. [IpocToTa rpou3BOACTBEHHOI0 KOMILJIEKCaA.

3. OTHOCUTeNbHAS JellleBU3Ha NTOTyYeHUs] KOHLIEHTPATOB.

4. YHUBepCaTbHOCTb, BO3MOKHOCTD pa3zie/ieHust JIFOObIX MUHepa/TbHbIX KOMIUIEKCOB.

14. B Kakux moJjiix NPpOUCXO0JUT MarHUTHas cernapauus?

1. B 3/1eKTpruecKux IoJsx.

2. B HeOHOPOAHBIX MarHUTHBIX TOJISAX.

3. B ogHOpPOAHBIX MarHUTHBIX MOJISIX.

4. B 371eKTPOMarHuTHBIX MOJISIX.

15. O6/1acTh IPUMEHEHHS IeKTPUYECKOH cernmapanum:

1. OboraiiieHre py/i YepHBIX METAJIIOB.

2. OO0orarieHde TeXHOMTOTMYECKOTO ChIPbSI C HHU3KOM MacCOBOH [I0/iel  IIeHHBIX
KOMITOHEHTOB.

3. [JoBojKa HEKOHJWLMOHHBIX KOHLIEHTPaTOB pYJ, peAKUX MeTa/lIoB, KepaMHuecKoro
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CBIPbS, CJIFOJ, aIMa30B.
4. OboraiiieHre BCcex TUTIOB MUHEPATbHOTO ChIPhSI.

Bapuaum Ne 3.

1. Kakoe u3 nepeunc/IeHHbIX I0/Ie3HBIX HCKOMaeMbIX He MOABEPraeTcs odoramjeHmn:o?

1. Hedrs.

2. JKenie3ucTble KBapLIUTHI.

3. BokcUTBL.

4. Anmassbl.

2. XBocTamMHu Ha3bIBaeTCs:

1. TIpoayKT, B KOTOPOM MacCOBasi /I0/isi LIeHHOTO KOMIIOHEHTa BbIllle, UeM B HCXOJHOM
pyZe, HO HIKe ueM Tpebyemasi B KOHLIEHTpaTe.

2. ITpoayKT, B KOTOPOM MaccoBasi [10Jisl 1leHHOT0 KOMITOHEeHTa 3HauMTe/bHO BhIIe, YeM B
HCXO/IHOM py/e.

3. TIpomykr, B KOTOpBIA BbiensseTcsi Oosblllasg YacTh BMeIarollell TIOpPOAbl |
He3HauyMuTe/IbHasi YacThb L{EHHOIO0 KOMITOHEHTA.

4. TTpoayKT, MOCTYTAIOLMIA B JIF00YIO Ornepaiyio oboraiieHus 1 B Mr00y10 MalliiHy.

3. Kakoili u3 mNepeuyHC/IeHHBbIX TMPOLECCOB He OTHOCHTCA K COOCTBEHHO
000raTUTE/TILHBIM?

1. MarnuTHas cernapauus.

2. DJleKTpUuecKas cerapariys.

3. PagriomeTpurueckas cenaparysi.

4. Aryomepanys.

4. CUTOBBIM aHa/IM30M Ha3bIBaeTCA:

1. VI3mepeHue KPYIHBIX KyCKOB 110 TPeM B3aUMHO TepIrieH UKy /ISIPHbIM HarlpaB/IeHHUsIM.

2. Pa3feneHue Matepurasa 1o CKOPOCTH TaJieHusl YaCTHUL] pa3/IMUHON KPYTTHOCTH B BOJHOU
cpege.

3. V3mMepeHue uacTHl] MOJ MHUKPOCKOIIOM M KiacCH(UKALMS UX Ha TPYMIbl B y3KHUX
rpaHulaX Omnpe/ie/IeHHbIX Pa3MepOB.

4. PacceB mpoObl MaTepvana Ha HECKOJIBKUX CHTax C pa3IMUHbIMU CTaHJApTHBIMHU
pa3MepaMu OTBepPCTHi 3aZIlaHHOTO MOJY IS

5. Kakoro Ha3sHaueHHe omnepanyud KOHTPO/JIbHOIO TpPOXOUeHHMs B cxemax
PYAOIOATrOTOBKHU?

1. A5t KOHTPOJISE KPYTTHOCTH /Ip06JIeHOT0 TIPOAIYKTa.

2. [1ns nojiydyeHrst TOBAPHOTO TIPO/JIyKTa 3a/laHHOM KPYTTHOCTH.

3. [lns pa3zeneHuss Matepuasa Ha HECKOJIbKO K/acCOB KPYITHOCTHU Iepej; KOHL|eHTpaLuei
Ha CTOJIax.

4. Jlns oTzAeneHWs TOTOBOrO MO KPYMHOCTM TMPOJYyKTa OT MCXOJHOTO Marepuasa,
TIOCTYTIAIOIIIero Ha ApobsieHye.

6. Kak BiusieT yron HakK/OHa MpoceHBallled IOBEPXHOCTH IPOX0Ta Ha ero
NMPOU3BOAMTETHHOCTD U 3()(eKTUBHOCTH IPOXOUEHHA?

1. He Bnuser.

2. Yem Oosbllle yrojq HAKJIOHA, TeM BbIllle TPOU3BOAMTENBHOCTb TPOXOTa U
3¢ (HeKTUBHOCTh TPOXOUYEHMUSI.

3. Uem Oosbllie yros HAKJIOHA, TEM BbIIe TPOW3BOJUTETHLHOCTh TPOXOTAa W HIDKE
3¢ (HeKTUBHOCTh TPOXOUYEHMUSI.

4. Uem Oosibllle yros HAK/IOHA, TeM MeHbIlle TIPOM3BOJUTENHLHOCTh TPOXOTa U OOJbIle
3¢ (HeKTUBHOCTh TPOXOUYEHUSI.

7. Kakoe gpo0/ieHHe Ha3bIBAeTCs MeJIKUM?

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

2. Ot 350-100 o 100-40 mm.

3. Ot 100-40 go 30-10 mM.
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4. Ot 30-10 mo 3 mm.

8. Cnioco6 pa3rpy3kKu u3MeIbUeHHOr0 MPOAYKTA U3 CTeP)KHEBOM MeTbHULbI:

1. CBOOOJHBIM C/TMBOM Uepe3 pa3rpy304Hyo Hardy.

2. JIudTépamu NprHYAUTENbHO YanseTcs U3 MebHULbL.

3. Uepes Hapy>XHOe LIUIUHAPUUYECKOe CUTO.

4. Yepe3 pelleTKy C L{eJsIMU KITMHO0Opa3Ho (HopMBbI.

9. Kakoii u3 mepeuynCJIeHHBIX ammaparoB OTHOCHTCS K LIeHTPOOeXHBIM
Kj1accugukaropam?

1. CrivpasnibHbIi K/1acCU(PUKATOP.

2. Peeunbliii kaccudukaTop.

3. [IupamujanbHbIi KnaccupuKaTop.

4. 'MApOLMKIIOH.

10. ®noTanoHHOE 000raleHne 0CHOBAHO:

1. Ha pa3nuuuu B cMaurMBaeMOCTU MUHEPAJIOB.

2. Ha pa3nvuuuu B IJIOTHOCTAX MUHEPAJIOB.

3. Ha pa3nuuuu B 1jBeTe MUHepasoB.

4. Ha pa3nuuny MUHEpaioB B CIOCOOHOCTH OTpa’kaTb, TIPOITYCKaTh, TIPEJIOMJISITH CBET.

11. Ha3HaueHHe peareHToB - cobupareseii Bo (ioTanum:

1. Anst rugpodobrsaryy MOBePXHOCTH YaCTHII.

2. Ans rugpodummsaliv OBEPXHOCTH YaCTHLI.

3. s n3meHenust pH 0TaljioHHOM My/IbIIBIL.

4. [1n1 i3MeHeHHs1 NIOHHOT'O COCTaBa IyJIbIIbI.

12. Kako# U3 nepeunc/IeHHbIX annapaToB He SIB/IseTCA IPaBUTAL{MOHHBIM?

1. BuHTOBOI# cemaparop.

2. TspKeymocpeiHbIN KOHYCHBIN Ceraparop.

3. DJleKTpoCTaTUUeCKui cernapaTop.

4. [THeBMaTHUeCKuM cernapaTop.

13. OT/IMUHUTEeTHHON 0CO0EHHOCTHIO CeNapaTopoB /AJisl o0orameHusi C/;1Ial0MarHMTHBIX
PYA AIBJISIETCA:

1. Hanvuue BaHHBI.

2. Hamune 6apabaHa W3 HEMarHUTHOTO MaTepyaria.

3. Hanvume MarHMTHOM CUCTEMBI U3 TIOCTOSTHHBIX MarHUTOB.

4. Hanure paboueii 30HbI Masioi JJIMHHBI ¥ BBICOTHI C BBICOKOM HaNps’KeHHOCTBIO OIS,

14. Heo0xoauMbIM YyC/I0BHEM pa3sfie/ieHUsT MHHEPA/JIOB TMPH 3IeKTPHYECKOH
cenapanyy siBJIsIeTCA:

1. IlprMeHeHUe peareHTOB.

2. Co3paHue cpeapl pasfie/ieHus: NPOMEXYTOUHOW IIJIOTHOCTH MeXZAY IUIOTHOCTSIMU
paszesisieMbIX MUHEpasioB.

3. Co3zaHue HeOJHOPOAHOTO MarHUTHOTO TTOJIS.

4. 3apsi/IKa YaCTUL] TeM WA UHBIM CITIOCOOOM.

15. Ienb10 000raTHTETHHBIX MPOLIECCOB ABJISAETCH:

1. BblesieHMe MeTalIOB M3 XMMUYECKUX COeJUHEHWW U OT[e/ieHHe HeMeTasyInyecKuX
KOMITOHEHTOB.

2. OuKnCTKa MeTa/lJIOB OT HeyKeslaTe/IbHbIX MPUMeCei.

3. Otzenenue MosesHbIX MUHEpPasOB OT BMeLlarollel NMOpPOJAbI U BPeJHBIX NpUMeced U
pasjiesieHre KOMIIOHEHTOB Ha psifi IPOAYKTOB, TIPUTOHBIX /IS abHel1el iepepaboTKu.

4. U3BneueHne OT[eNbHBIX COCTAB/SIOIIMX TBEpPAOro II0JIE3HOTO MCKOIIaeMoro C
MOMOLLbIO PACTBOPUTEIS.

KoumpoabHas paboma Nel
Harmucars Ha3BaHue HPOAYKTOB OGOFBLL[GHI/IH n 0aTb UM OHpeAEJ'IEHI/IH.
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Harvcats 0CHOBHBIE TTOKa3aTeny NMPOAYKTOB oboraijeHus. JJaTb onpeesieHys U HarMcaTh
(hopMyIbl 7151 UX OTIpefie/IeHUsl.

KonmposabHasa paboma Ne2

[To mpenCcTaB/leHHBIM JAHHBIM TTOCTPOWUTH CUTOBYHO XapakTepucTHKy. I[lo rpaduky
OTIpe/Ie/IMTh: MaKCHUMaJlbHbIH pa3Mep marepuasna B rpobe, cpefHuii pa3mep, Npeob/iajaHue
YaCTHL], YaCTHBIA BBIXOJ K/IaCCOB.

KoumpoabHas paboma Ne3
HPI/IBECTI/I 9CKHU3 060py,q013aH1/1;1 Ha BbI60p AJId FpOXOT-IEHI/ISI, ,E[pO6J'I€HI/I$[ NI U3MesibueHusl.
Harnvcats npuHLun paboTel 060py10BaHus, JOCTOMHCTBA M HEIOCTATKH.

KonmpoabHas paboma Ned

HPI/IBECTI/I 3CKH3 OGOPyAOBaHI/IH A1 TPaBUTAJUOHHOTO W MAIrHHUTHOTI'O O6OFEILL[€HI/I$I
TOJIe3HBIX HMCKOTaeMblx. Hamumcate mnpuHOMN paboTel 000pyJoBaHMs, JOCTOMHCTBA U
HEeI0CTaTKH.

Hamucates n Hpe,Z[CTaBI/ITb CXeMdTHUYHO MeXdHU3M ,E[EﬁCTBI/IH CbJ'IOTaL[I/IOHHbIX peaFEHTOB.

KoumpoabHas paboma Ne5
Knaccudukaius ornepanumii o6e3BokuBaHusi. VX Ha3HaueHUsi, JOCTOMHCTBA U HEJOCTaTKU
oreparyi.

KoumpoabHas paboma Ne6
HPI/IBECTI/I HpI/IHI_[I/IHI/IaJ'IBHy}O CXEMy OGOFBLL[GHI/IH MaFHeTHTOBOﬁ py,ﬂ"bl.

ITpumepHbili nepeyeHb mem U 3a0aHuli 0151 N0O20MOBKU K IK3AMEHY:

1. Kakue cBoiicTBa MUHEDPAJIOB UCTIOb3YIOTCS MPU Pa3/IMUHbIX MeTOo/laX 00oraleHus ?
2. Korza Heo6x01uMo TIPUMEHSITh MeXaHUUeCcKoe oborarreHue?

3. VI3 KaKux oreparyii COCTOSIT MPOL{ecChl oboralreHus?

4. Kakme  mporjeccel  mepepabOTKM ~ MHHEpPaJbHOTO  ChIPbSI  HA3bIBAIOTCS
MO/ITOTOBUTE/IbHBIMU?

5. Kakue niporjecce! iepepabOTKH MUHEPATbHOTO ChIPhST HA3bIBAIOTCSI OCHOBHBIMU ?

6. Kakve  mpouecchl  TiepepabOTKM  MHWHEPAJbHOTO  ChIpbSl  Ha3bIBAIOTCS
BCIIOMOraTe/IbHbIMU?

7. Kakue MpoAyKThI 10/IyyaroT B pe3y/bTare oboraijeHust?

8. Uem ormpezensiercs IpejebHO BO3MOXKHAs MaccoBas [0/ L|eHHONO KOMIIOHEHTa B
KOHLIeHTpaTe?

9. IlpuBeauTe KaueCTBEHHYIO CXeMy 00OralrieHus ¥ CXeMy LIeTIH arrapaToB.

10. Yewm ormpegensieTcss KPYMHOCTb, [0 KOTOPOM TIOfie3HOe MCKoraemoe JpoOuTcs,
M3MesibuaeTcs nepes oboraijeHrem?

11. Tlouemy mnpuMeHsieTCs CTajuanbHOe [pobseHre? UTO Ha3bIBaeTCs, OTKPBHITHIM U
3aMKHYTBIM LIUKJIOM Apo0ieHus ?

12. Kakue armapaThbl UCIIO/Ib3YIOTCS [/ Ap0o0/ieHrs: U U3Me/ibueHust py/ibl?

13. B uem COCTOMT Ha3HaUeHue orneparii FpoxXoueHus], KaaccupuKauu?

14. Kakue arnmnapatbl UCIIOb3YHOTCS [i/1s1 ONepaLydid TpOX0oYeHus U KJaaCcCU(PUKaLmn?

15. Kakue 3aKOHOMEPHOCTH JIe)kaT B OCHOBe I'PaBUTAL[IOHHOTO TIpoljecca oborarjeHus?
Krnaccugukarysi rpaBUTalMOHHBIX MTPOLIECCOB.

16. Uto Ha3biBaeTcs rpoLeccoM otrcagku? OTcasouHble MalllvHBbL.

17. Kakue cunbl [JeUCTBYIOT Ha MUHepa/JbHble YaCTULbl HAa TOBEPXHOCTU
KOHLIeHTPALMOHHOI'0 CTOJIa?

18. Kakue mone3Hble HCKOTMaeMble OO0OraljalOTCsi Ha KOHL[EHTPALMOHHBIX CTOJax?
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OoborairjeHre Ha BUHTOBBIX CellapaTopax M KOHLIEHTPALIMOHHBIX CTOJIaX.

19. Yro Takoe TspKenasi cpefla M Kakue THUIIbI TSDKeNbIX CpeJi BCTPEUaroTCs B MpaKTHKe
oborarieHus ?

20. B ueM 3ak/rouaeTcst CyLJHOCTb IIPOLiecca paszesieHus B TShKeJIbIX cpefax?

21. Kakue CylL[eCTBYIOT OCHOBHbIe THWIIbI allapaToB [Jjis pasfeieHuss B TsKesbIX
cycrieH3usix? OMUIINTe TIPUHLUIT UX PabOTHI.

22. Knaccudukanus ¢pioTalMoOHHBIX MpoLieccoB. B ueM 3akmtouaeTcs nporecc ¢aoTatyu?

23. UYTo Ha3bIBaeTCsl KpaeBbIM YIJIOM CMauyMBaHUs?

24. KakoBo Ha3HaueHue (pyIOTAL[MOHHBIX peareHToB, UX KiacCU(UKaLys?

25. B ueM nipermyl1iiecTBO (IOTALMOHHOTO MeTOZa 0borailieHust repej 0OCTaJbHbIMU?

26. Uto HaswpiBaeTcs TipsiMoON U oOpaTHoW ¢otaimeii? Kakue omepauyu QoTtauuu
Ha3bIBalOTCSl OCHOBHBIMHU, N1€PEUNCTHBIMH, KOHTPOJIbHBIMU?

27. Kak BbIeNSIOTCS LieHHble KOMIIOHEHTbI IIPU CeJeKTUBHOM M  KOJUIEKTMBHO-
CeJIeKTUBHOM cxeMax (ioTaluu?

28. Knaccudukanms —¢uIOTalMOHHBIX MallMH. BcrnomoraTenbHoe — (h/OTaljMOHHOE
obopyioBaHue.

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

30. Kak pa3nuuaroT MUHepasibl 10 MarHUTHbIM cBoicTBam? Kakol cuibl TpebyroTcs
MarHWTHBIE TI0JIST J/Is1 X oOorareHus?

31. OTKpBITbIE U 3aMKHYTble MAarHUTHbIE CUCTEMbI. MarHUTHBIE M0J1s1 CerapaTopoB.

32. Kakue CylLeCTBYIOT TUIIbI MAarHUTHBIX CeriapaTtopoB?

33. MarHuTHbIe cemapaTopsl /st oboraitieHusi CUJIbHOMarHUTHBIX PYZ.

34. MarHuTHBIe cernapaTopsl Jyisi oboraiieHus ¢1ab0MarHUTHBIX Py,

35. HazoBuTe MeTo/ibl U anrapartbl 00e3BOKMBaHUsI TIPOAYKTOB oboralieHusl.

Llenpto sabopaTopHBIX paboT 10 /aHHOM /[JUCLMIUIMHE SIBJISIETCS TPaKTHUYecKoe
03HaKOMJIEHHe CTY/IeHTOB C pa3/M4YHbIMU TIPOLlecCaMd U MeToJaMU O0oralleHus 10Jie3HbIX
VCKOTIaeMblX, a TaKXe IIOJydyeHHe HaBbIKOB IO BBIMIOJHEHHUIO pa3/MUHBIX OMNbITOB. B
YaCTHOCTH, CTYJleHT [0/DKeH yMeTb IpaBWIbHO 0OOCHOBaTh MpPUMeHeHWe Tpoliecca WIu
Meroza oboraieHusl AJsl 33/IaHHOTO TWMA PY/Jbl, PAaCCUMTaTh OCHOBHBIE T10KA3aTesn
oboralljeHus U NpeJCTaBUTh WHAWBUAYaIbHBIA 0TUeT. Bce mosyueHHbIe SKCIiepuMeHTabHbIe
JlaHHBbIe He0OX0IMMO MTPOAHATM3HUPOBATh, TIPOBEPUTH BBITIOTHEHA JI OCHOBHAs LieJib PaboTHI,
chopMynvpoBaTth BbIBOAbL. EcC/iM mosydyeHbl HU3KHWE TeXHOJOTMYECKHe TI0Ka3aTelu
oborarteHus, yKa3aTb BO3MO)KHbIe TIPUUMHBI U TTyTH TIOBBIIIEHUS TT0Ka3aTesiei.

[lpyu BbIMONMHEeHUM paboT cTporo cob/roaTh TIpaBWIa TeXHUKA 0e30MacHOCTH U
WHCTPYKIUH TI0 paboTe C amnmapaTtypoii.

[TepeueHsb 1abopaTOPHBIX paboT:

1. N3yuenue paboThI 11[eKOBO# IPOOUIKY U TTPOM3BO/ICTBO CUTOBOTO aHa/IM3a
2. i3yueHne pabOThI TMPAIIMOHHOTO TPOXO0Ta U orpe/iesieHue 3(h(HeKTUBHOCTH TPOXOUEHUST
3. I3yueHue nporjecca u3MesibueHusl py/i B IapOBOU MeJTbHULIE
4. OGorairieHre >Kee3HbIX Pyl HA MarHUTHOM CeTlapaTope
5. O6GoraiijeHHe TTOJUMeTaJTMUeCKUX Py, 10 CxeMe TIPSIMOU CceleKTUBHOM (hioTaLin
6. O6orairieHue M0JIe3HBIX UCKOTIaeMbIX Ha KOHL[EHTPAL[HOHHOM CTOJIE.
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7. OHeHOqHBIe cpeacTBa Aid MMpoBeAeHUsL HpOME)KYTquOﬁ aTTeCTdllu1

a) [Tnanupyembie pe3y/ibTaThl 00yUeHUsI U OLIeHOUHbIe CPe/ICTBA /IJIs IPOBe/IeHHUsI TIPOMeKYTOUHOM aTTeCTaluu:

CTpyKTYypHBI
o [Tnanvpyemsble pe3ysbTaThl
Y 371eMeHT OrieHOUHBIE Cpe/CcTBa
o0yueHuUst
KOMITeTeHLINU

OIIK-9 B1afieHNeM MeTOAaMH aHa/IM3a, 3HaHHEM 3aKOHOMepPHOCTeH NoBe/ieHUsA U yIIpaB/ieHHsl CBOMCTBaMHU FOPHBIX MOPO/ U COCTOSTHHEM
MacCHBa B MpPoLeccax A00bIYM U NepepadoTKH TBeP/bIX M0/Ie3HBIX HCKOMAEeMbIX, a TAK)Ke MPU CTPOUTE/IHCTBE U IKCIUTyaTaluH M0/j3eMHBIX

COOpY)XeHHH
3HaThb METO/IbI aHa/m3a,[lepeueHb meopemu4ecKux 80NPOCo8 K 3K3aMeHy:
BaKOHOMEPHOCTH TI0Be/leHus]l. Kakue CBOWCTBa MUHEPAIOB UCOMb3YIOTCS TIPH Pa3/TMUHBIX METO/IaX 00orarieHus ?
1 yripaBsieHust  cBokicTBaMHR. Korzia Heo0X01MMO NMPUMEHSITh MeXaHUUecKoe oborarieHue?
rOPHBIX TOPOZ U COCTOsTHHEM(3. M3 KakMX omepaiyii COCTOSIT MPOL{ecChl 00oTareHus ?
MaccHBa B mipolieccax no0brund. Kakue nporiecchl mepepaboTKu MUHEPATBHOTO ChIPbs HA3bIBAKOTCS TIOATOTOBUTE/TbHBIMU?
11 TiepepaboTku  TBepAbIxb. Kakue mpoiiecchl mepepaboTKi MUHEPAIbHOTO ChIPbsi HA3bIBAKOTCSI OCHOBHBIMU?
MOJIe3HBIX MCKOTIAeMbIX. . Kakue niporiecchbl mepepaboTKH MUHEPATBHOTO ChIPbsi HA3bIBAKOTCSI BCIIOMOTATe/TbHBIMU?
. Kakue nmpoziyKThI 10/Iy4aroT B pe3ysbTaTe 00orameHus ?
. UeMm oripefiesisieTcsi npejie/TbHO BO3MOYKHAsT MacCoBasi /10J1s1 LIEHHOTO KOMITOHEHTAa B KOHIEHTpaTe?
. [lpuBeiuTe KaueCTBeHHYIO CXeMy O0OoraleHHsI M CXeMy Lielld araparTosB.
10. Yem ompepesnsieTcsi KPYIHOCTb, /10 KOTOPOU IM0JIe3HOe MCKOTaeMoe IPOOUTCS, U3MeTbuaeTcs repe/|
OorarieHyem?
YMeTb BHIOMPATh METObl aHaJIN3a,
BaKOHOMEPHOCTH  TIOBe/leH!
11 yripaB/ieHWst CcBoWcTBaMHUIIpumepHble npakmuyecKkue 3a0aHusi 0/1s1 IK3aMeHda:
OPHBIX MOPOZ U COCTOSTHUEeMCOCTaBUTb CXeMy /17t 00oralieHusi py bl
MaCcCHBa B TIpoOLIeccax Jo0ba
11 1epepabOTKU  TBep/pbl
10JI€3HBIX NCKOTIAEMBIX.
Bnazetsb CITOCOOHOCTHIO BbIOMpaTHPewums 3adauy:
MeTO/IbI aHam3a,jOnpe/ie/IuTh MacCOBYIO JIOJII0 MeJjU B KOHL|eHTpaTe, COCTOSIIeM K3 MMUPUTa U MUHEpasIoB, yKa3aHHbIX B

BAaKOHOMEDHOCTH  TIOBe/leHHsITadsiuIe (110 3a/JaHUI0)




CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[Tnanupyemsble pe3ynbTaThbl

O1jeHOUHBIE CpeICcTBa
o0OyueHust 1 peA

1 yIIpaB/IeHWsT CBOMCTBaMU|
FOPHBIX TOPOJ U COCTOSIHHEM
MaccrBa B IpoLieccax 00bIuH
11 11epepabOTKU  TBEp/pbIX

[10/1€3HbIX MCKOITdeMBbIX.

ITK-4 roTOBHOCTBHIO OCYIIeCTB/ISAITh TEXHHYEeCKOe PYKOBOACTBO FOPHBIMH U B3PBIBHBIMH Pad0TaMy NMPH 3KCILTyaTalliOHHON pa3BefiKe,
A00bIue TBepABIX MO/Ie3HBIX HCKOMAaeMbIX, CTPOUTE/ILCTBE H HKCIUTyaTalUH M0/ j3eMHBIX 00beKTOB, HeIoCpe/ICTBeHHO yNPaB/IATh
NpoLeccaMy Ha MPOU3BO/ICTBEHHBIX 00 beKTOB

3HaTk OCHOBIgI’Ie TIOHATHS. METONOBIToneyens meopemuyuecKux 60npocoe K 3K3ameHy:
(CIIOCODOB 1 CPEACT 1. CyIHOCTb, r1aBHbIe 0COGEHHOCTH U K/IaCCH(UKaLHs 060raTUTebHBIX MPOL|eCCoB.
[10/TyYeHNs] CBIpbS

2. OcHoBHbIe (hAaKTOPBI, BAUSIOIME Ha BIOOP MeTozia oboramieHus.

KOHI|eHTPaTOB Tp
repepaboOTKH T10J1e3HBI
ICKOTIaeMbIX

YMeTsb BEIOKPATE TeXHOJIOTH
MpousBojcTBA  paboT
06OraILeHKI0 nonesHuIXIIpuMepHble NpakmuuecKue 3a0aHus 015 IK3amMeHa:
1ICKOTIaeMbIX, NpuMeHATHCOCTaBUTh CXeMy //1s 000rallieH sl py/bl
CrocoObl W CpefcTBa [T
[MO/Ty4eHUsl  KOH/UIJMOHHBI
KOHI[eHTPAaTOB

Bnagets CII0COOHOCTBIO  BBIOMPATH

A p ewiums 3a0auy:
aCCUNTHIBATh OCHOBHBI .
p Tpe/ie/IUTh TeXHOIOTMYecKKe TToKa3aTe/ i oboraiieHns MeJHOM py/Ibl:
TeXHOJIOTHUecKHe TapaMeTphb
BBIXO/], MeJJHOTO KOHI|eHTpaTa,

B hHeKTUBHOTO

BBIXO/] XBOCTOB,

MaccCy XBOCTOB,

M3B/leueHre Me/Id B Me/IHbIN KOHL|eHTpaT,

W3BJIeueHre MeJI B XBOCTHI /IS YCJIOBHM, YKa3aHHBIX B Ta0OJI.

ODKOJIOTUUYeCKH  0Oe30racHOr
MpoM3BOACTBA  paboT 1
nmepepaboTke W oOoramjeHu

MIHEPA/IbHOT'O CbIPpbS H
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

OCHOBE 3HAHWI TIPUHIIUIIOB
b/10TalMOHHOTO
MPOEKTUPOBAHUS
TeXHOJIOTMUECKHX cxeMm
0OOraTUTEILHOTO
MPOU3BOACTBA W BBIOOPA
OCHOBHOTO U
BCITOMOTaTe/IbHOTO
0OOraTUTEILHOTO
0OOpYI0BAHUS

Pe3ybTaThl pacyeTa TeXHOJIOTUYEeCKUX TTOKa3aTesieid 0OpMHUTE B BUJe CTAaHAAPTHOW TaO/ULIbI.
OnpefenuTb MapKy MeJHOT'O KOHLIeHTpaTa 13 TabJ1.

IIK-5 roToBHOCTHI0 AEMOHCTPHUPOBATH HABBIKH pa3pa60Tlm I/1IaHOB MEPOHPI/IHTI/Iﬁ 10 CHIDKEHUIO TeXHOI'€HHOM HArPpy3KHU IMPOU3BO/JCTBA HA

OKPY’KaIoIIyl cpejy MPH KCIUTyaTaljHOHHOM pa3Be/Ke, 100bIue U epepadoTKe TBepABIX M0/Ie3HBIX HCKOMAeMbIX, a TaKXKe MpH
CTPOUTE/IbLCTBE U IKCIJTyaTaliu

3HaThb

HayuHble METO/bI U
MEpPOTIPUSITHS TI0 CHYDKEHUIO
TeXHOTeHHOW Harpy3Ku Ha
OKDPY>KaroLIyI0 Cpeay Mpu
DKCIUTyaTal[IOHHOH pa3BeJKe,
moObIue 1 repepaboTKe
TBEP/IbIX M0JIe3HBIX
FICKOTIaeMbIX

[[Tepeuenbr meopemuueckux 60npocoe K 3K3ameHy:

1. CymHocTb, T1aBHBIE 0COOEHHOCTH Y K/lacCH(UKaLysl 000TaTUTeNbHBIX MTPOLIeCCOB.

YmMmeTb

1 MEPOTIPUSTHSI T10
CHIDKEHUIO TeXHOTeHHOMH
Harpy3Ky Ha OKPY’KaroIyto
cpeny Tipy
HKCITyaTalMOHHOM pa3BejIKe,
moObIue U riepepaboTKe
TBEPZBIX TT0JIe3HBIX

[IDUMEHATb HayUHbI€ METO/bI HPUMeprle npakmuueckue 3a0aHus 0/15 IK3aMeHda:

CoCcTaBUTh CXeMy /IJist 00oTraItieHust Py bl
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OLuleHOuHbIe CpejCTBa

o0OyueHust
KOMIIeTEeHI WU
ICKOTIaeMbIX
Bnagetn HaBbIKAMU TIPUMEHEHHST

Hay4YHBIX METO/IOB U
MEPOTPUATHN 110 CHUYKEHUIO
TeXHOTeHHOW Harpy3ku Ha
OKpY’Karolllyro cpefly Mpu
PKCITyaTalJMOHHOM pa3Bejke,
moObIue 1 repepaboTKe
TBepAbIX MOJIe3HBIX
ICKOTIaeMbIX

[Pewuumn 3adauy:
OnpezenUTh MacCOBYIO JJOJIFO Me/Id B KOHLIEHTpaTe, COCTOSIILIeM M3 MUPUTa U MUHEpasoB, yKa3aHHbIX B

Tabsmmrie (110 3a/1aHKUIO0)

ITK-12 roToBHOCTHIO ONIEPAaTHBHO YCTPAHATH HAapYyIIeH!s MPOU3B0/{CTBEHHBIX MPOIeCCOB, BECTH MEPBHYHBIH y4eT BbINO/IHSIeMbIX padoT,
aHa/IM3UPOBATh ONepaTHBHbIE U TeKyIjHe NM0Ka3aTe/J Il MPOU3B0/[CTBA, 000CHOBBHIBATH MPe//I0)KeHNs M0 COBEPIIEHCTBOBAHUIO OpPraHU3aLiy

NMPOU3BO/ICTBA

3HaThL

OCHOBHbIE TeH,E[EHL[I/IHIHepeHeHb meopemu4ecKux 60npocoe K 3Kk3ameHy:

[Pa3BUTHA IIPOM3BOJACTBEHHbIX]

1. Kakwie miporiecchl repepaboTKi MUHEPa/IbHOTO ChIPhsSi HA3bIBAKOTCS TTO/[TOTOBUTE/TEHBIMU?

MpOLIeCCOB, TroKa3arTes 2. Kakue mpotiecchl iepepab0TKH MUHEPATbHOTO ChIPbsi HAa3bIBAOTCSI OCHOBHBIMU?
MpOU3BO/CTBA 3. Kakwue miporjecchl nepepab0TKH MUHEPATbHOTO ChIPbsI HA3bIBAIOTCS BCIIOMOTaTeTbHBIMU?
Ymetb MPUMEHSITh M3yueHHbIe
TeH1eHL[UH pa3BUTHS
MPOU3BO/ICTBEHHBIX pumMepHble NpaKmuyecKue 3a0aHusi 0/151 3K3aMeHa:
MpOLIeCCoB, noka3ateMCOCTaBUTb CXeMY [ijist 000TaIlleH!s py/Ibl
MPOU3BO/ICTBA B
npodeccruoHaIbHOM
e TeIbHOCTH
Bnazets TeH/IeHL[USIMU pa3BuTusiPewuums 3adauy:
MPON3BO/CTBEHHBIX OrmpefilemUTh MacCOBYIO [IO/II0 I[MHKA B KOHI[EHTpaTe, COCTOSIIIEM M3 MUPUTa W MUHEPAJIOB,
MpOLIeCCOB, MOKa3aTevyKa3aHHbBIX B Tabsmile (110 3a/JaHUIO)
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

npocdeccruoHanbHON
esiTeIbHOCTH

[TPOU3BOACTBA B

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX MHHOBALJHOHHBIX PeLIeHHH M0 YKCIUTyaTallMOHHOW pa3BejiKe, 100bIue, mepepadoTke
TBepP/bIX M0JIe3HbIX HCKONAeMbIX, CTPOUTE/IbCTBY M HKCITyaTallH M0/[3eMHbIX 00HeKTOB

3HaThb OCHOBHBIE TeH/IeHLIUU epeueHb Mmeopemu4eCcKUX 80NPOCO8 K IK3AMEHY:
pa3BUTHSI MHHOBAIJMOHHBIX 1. Kakuie Ipo/iyKThI TIOJTYyYalOT B pe3ysbTaTe 0OOrarieHus?
pelieHuit 110 riepepaboTKe 2. Uem ompegensieTcs TpefielbHO BO3MOXKHAasi MaccoBasi [i0Jisi L[EHHOTO KOMIIOHEHTa B
TBEPABIX T0JIe3HBIX KOHLIeHTpaTe?
ICKOTIaeMbIX

Ymetn MPUMEHSTh U3yUeHHbIe
TeH/IeHLIMW Pa3BUTHS ([IpumepHble npakmuueckue 3a0aHusl 0151 IK3AMeHa:
ITHHOBAL[MIOHHBIX peleHui 1o|COCTaBUTb CXeMy /7t 000ralieHusi py bl
rmepepaboTKe TBep/bIX
[0/1e3HBIX MCKOIaeMbIX

Bnazets TeH/IeHLIMSIMU pa3BUTHS ewums 3a0auy:

THHOBALIMOHHBIX PEILeHUH 110
repepaboOTKe TBEPIBIX

[10J1I€3HBIX MCKOIIdeMBbIX

dCCUUTATh TEXHOJIOTHYEeCKHe I[T0Kd3aTe/In O60FaU.[eHI/IFI (bJIOTaL[I/IOHHOFO nexa. PEBYJ'IBTEITBI

peacTaBUTh B Tabsuile. VicxoaHble AaHHbie: MaccoBasi fosist Cu B pyze — 0,9 %, B KoHiieHTpate — 20 %,

xBocTtax — 0,1 %.

TICK-6-4 cioco0HOCTBI0 pa3padaThIBaTh U Peav30BbIBAaTh MPOEKTHI MPOU3BO/[CTBA MIPHU MepepadoTKe MUHEPA/IHbHOT0 U TEXHOTeHHOT0
CbIPbsl HA OCHOBe COBPeMEHHOM MeTO0/0/10THHU NIP0eKTUPOBaHNs, PACCYMThIBAaTh NNPOU3BOUTE/TLHOCTD U ONpe/e/iaTh IapaMeTphbl
000pyA0BaHHs 000raTUTEe/IHLHBIX (habpUK

3HaThb

BCE 3Tarbl POM3BO/ICTBA TIPH
repepaboTKe MUHEpPaTLHOTO
1 TEXHOTE€HHOT'O ChIPbsI Ha
OCHOBe COBpeMeHHOM
MeTO/I0/IOTUH

MPOEKTUPOBaHUsI

|HepeueHb meopemuyecKux 80Npoco8 K 3K3aMeHy:

1. Kakue cBo¥iCTBa MUHEDPAJIOB UCTIOb3YIOTCS TIPU Pa3/IMUHbIX MeTOJjaX 00oralleHUs ?

2. Korza Heo6xo1uMo TpUMEHSITh MeXaHHUeCcKoe oborarrieHue?

3. /I3 Kakux oreparjiii COCTOSAT TPOL[eCChl 0boTraIeHus ?

4. Kakue miporiecchl iepepaboTK MUHEPa/IbHOTO ChIPbsi HA3bIBAKOTCS TIO/[TOTOBUTE/TbHBIMU?
5. Kakue riporjecchl nepepaboTKy MUHEPAIbHOTO ChIPbsi HA3bIBAIOTCSI OCHOBHBIMU?
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

6. Kakue mnpotiecchl mepepab0TKH MUHEPAIBHOTO ChIPbsi HAa3bIBAIOTCSI BCTIOMOTaTe/TbHBIMU?

Ywmets

QAHAMM3MPOBATh BCE JTaIlbl
MPOW3BO/ICTBA TIPU
nmepepab0OTKe MUHEPATBHOTO
1 TEXHOT€HHOTO ChIPbsI Ha
OCHOBE COBPEMEHHOM
MeTO/I0/IOT U
[POEKTHPOBaHMS

([IpumepHble npakmuueckue 3a0aHus 0151 IK3AMeHa:
CocTaBUThL CxeMy /iJist oOoraitieHust pyAbl

Bnagetsb

Mpolieccamy NMPOM3BO/ICTBA
npy riepepaboTKe
MUHEpabHOTO U
TEeXHOTeHHOTO ChIPbsI HA
OCHOBE COBPEMEHHOM
MeTO/I0JI0T U1
[POEKTHPOBaHUs

[Pewuumsb 3adauy:

Ornpefie/UTh TEXHOIOTMUECKHe TI0Ka3aTe/ I 00oraleHust Keyie3HOM py bl
- BBIXO/] KOHLIEHTpATa,

- BBIXO/] XBOCTOB,

- MacCy XBOCTOB,

- M3BJIeUeHue jKesle3a B KOHL|EHTpaT,

- M3BJIeYeHue jKesie3a B XBOCTHI /IS YCJIOBUH, YKa3aHHBIX B Ta0JI.

Pe3y/ibTaThl pacueTa TEXHOJOTMUECKUX TTOKa3aTesield 0pOPMUTE B BU/Ie CTaHAAPTHOM TaOJTUITBI.

IICK-6-5 roToBHOCTHI0 NPUMEHSATH COBpeMeHHbIe HH(OopMaI[HOHHbIe TeXHO/IOTUH, aBTOMAaTH3UPOBAaHHbIe CUCTeMbI IIPOeKTHPOBaHUS
000raTUTe/ILHBIX MPOU3BO/ACTB

3HaTh MPUHITAITBEI U METOZIbI |HepeueHb meopemuuecKux 60Npoco8 K IK3aMeHy:
CO3/]aHKsT COBPEMEHHBIX 1. Kakue anmapatbl UCIIOJb3YIOTCS /151 APOOIEHUS ¥ U3MEIbUEHHUs PYAbI?
MH(OPMaI[MOHHBIX 2. B ueM COCTOUT Ha3HaUeHHe Orepalfuii FpOXOueHwsl, KJacCUhUKaI[UN?
TeXHOJIOTUl B TIPaKTUUECKOM 3. Kakue armapaThl UCITO/Ib3YIOTCS [I/IS OTiepariyii TpOX0UYeHUsT U K1acCU(pUKaIn?
nesTe/TbHOCTH 4. Kakue 3aKOHOMEDHOCTU JIeXKaT B OCHOBe TPaBUTALIMOHHOTO TIpoljecca oboraireHus?
0OOraTUTETLHBIX K naccudbukals rpaBUTal{MOHHBIX TTPOIIECCOB.
MTPOM3BO/ICTB 5. Knaccudukaiys ¢iotaijioHHBIX TTPolieccoB. B ueM 3akmrouaeTcst mmpoiiecc quioTaruun?
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OLuleHOuHbIe CpejCTBa

6. B uem 3aK/H0UaeTCsl MAarHUTHBIY MeTo/] 00oraleHus?

Ywmets

PUMEHSTh IPUHLUIIBI U
METO/bl CO3/IaHUS
COBPEMEHHbIX
MH(OPMaL[MOHHBIX
TEeXHOJIOTHM B MPaKTUUeCKOU
esaTe/IbHOCTH
0OOTraTUTE/TEHBIX
[POM3BO/ICTB

[[TpumepHble npakmuuecKue 3a0aHusi 0/151 3K3AMeHa:
CocTaBUThL CXeMy /IJ1sl 00oTallieHust Py bl

Bnagetb

MPUHLIUIIAMU U MeTOZaMU
CO3/jaHKsI COBPeMEHHBIX
MH(OPMaL[MOHHBIX
TEeXHOJIOTHH B MPaKTUUeCKOU
esaTe/IbHOCTH
0OOTraTUTE/TEHBIX
[POM3BO/ICTB

[BbinosiHum»b 3a0anue:

OnpesieTMTh TEXHOJOTHUECKHe ITOKa3aTe/u o0oralieHust MeIHOU Py/bl:
- BbIXO/Z, MeIHOT'O KOHLIEHTpaTa,

- BBIXO/] XBOCTOB,

- MacCy XBOCTOB,

- M3BJIeueHre Meld B Me/IHbIi KOHLIEHTpAT,

- M3BJIeUeHNe MeId B XBOCThI /ISl YC/IOBUH, YKa3aHHBIX B TaO/I.

Pe3y/ibTaThl pacueTa TEXHOJOTMUECKUX TMOKa3aTesieid 0pOPMUTE B BU/le CTaHAAPTHOM Tab/ULIbI.
OnpefenuTb MapKy MeJHOTO KOHLIeHTpaTa 13 TabJ1.
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0) ITopsa/0K poBeieHUsI MPOME)XYTOUHOM aTTeCcTal[uH, M0Ka3aTe/d ¥ KpUTepuu
OLleHUBAHMA:

[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 TIPOBOAUTCS TI0 OrieTaM, OXBaThIBAIOIMM BeCh TIPOHAeHHbIN MaTepua. 1o
OKOHUYaHWM OTBeTa 3K3aMeHaTOp MOXKeT 3a/laTh CTYZEeHTY JOIOJIHUTe/IbHble U yTOUHSIIOLIMe
BOMPOCHIL. [T0/I0KUTeNTBHBIM TakKKe Oy/1eT CTpeM/IeHUe CTy/IeHTa U3JI0’KUTh Pa3/IMuHble TOUKH
3peHusi Ha paccMaTpuBaeMmylo mpo0sieMy, BbIpa3uTh CBOe OTHOIIEHWE K Hel, MPUMEHHUTH
TeopeTHUeCcKye 3HaHHUs 110 COBpeMeHHbBIM TIpob/ieMaM o0oralrieHus 1oJie3HbIX NCKOTIaeMbIX.

IToka3aTe/siM U KpUTePUH OLleHUBAHUS YK3aMeHa:

— Ha OLIEHKY «OT/MYHO» (5 0a/IoB) — 00y4YaroIMiACs TIOKa3bIBaeT BBHICOKUN YPOBEHb
cOPpMUPOBAaHHOCTM  KOMIIeTeHLIMH, T.e.  CTyJeHT, TIpe/CcTaB/sieT BCeCTOPOHHee,
cucTeMaTU4Yeckoe U TyOOKoe 3HaHWe yueOHO-TIPOrpaMMHOTO MaTepuasia, yMeHre CBOOOHO
BBITIOJIHSATh 3a/]aHusl, TIPe/yCMOTPeHHbIe TIPOrPaMMOi, YCBOMBIIIMI OCHOBHYIO U 3HAaKOMBIH C
JOTIO/THUTe/IbHOM JINTepaTypoy, pPeKOMeH/J0BaHHOM nporpamMmol. Kak mnpaBumio, orjeHka
"OTIMUHO" BBICTAB/ISIETCS CTY/J€HTaM, YCBOMBLIMM B3alMOCBSI3b OCHOBHBIX TIOHSITHM
JVCLIUIIMHBL B UX 3HAYeHUW JJIs TIproOpeTaemMoii mpodeccyy, MpOSIBUBLIMM TBOPYECKHe
CMOCOOHOCTY B TIOHMMaHWHW, W3/I0)KEHUM U UCI0/Ib30BaHUM  yueOHO-IIPOrpaMMHOTO
MaTepHasa.;

— Ha OLIeHKYy «xopoilo» (4 6anna) — oOyuaroIuiicsi MoKa3bIBaeT CpeJHUM YPOBEHb
cOopMUPOBAHHOCTA KOMIIETEHLIMH, T.e. CTYAEHT TPe/CTaB/sieT TOJIHOe 3HaHWe y4yeOHO-
MPOrpaMMHOTO MaTepuasa, YCIelllHO BbITIOJHSIOIIMN TpeAyCMOTPeHHble B TIpOrpaMme
3a/laHysl, YCBOUBILIMM OCHOBHYIO JIMTepaTypy, peKOMeH/O0BaHHyK B Iporpamme. Kak
MpaBU/IO, OIleHKa "XOpOILIO" BBICTAB/SIETCS CTYAEHTaM, I0Ka3aBIIMM CHUCTeMaTHUyeCKUi
XapakTep 3HaHWM M0 JUCLUIUIMHE W CIIOCOOHBIM K MX CaMOCTOSITE/IbHOMY TIOTIOJTHEHWIO U
00OHOB/IEHHIO B XO/le AajbHelillel yuebHOM paboThI U TIPOQeCcCHOHAMbHOM [esITeTbHOCTH;

— Ha OILEHKY «Yy/IOBJIeTBOpUTeNbHO» (3 0Oamma) — oOyvaromuics TITOKa3biBaeT
TIOPOTOBLIM YpOBeHb CHOPMHUPOBAHHOCTU KOMIIeTEHLIUM, T.e. CTY/IeHT, Mpe/CTaB/IsieT 3HaHUs
OCHOBHOTO yueOHO-TIPOrpaMMHOTO MaTepHajia B 00beme, HEOOXOAMMOM jisi Ja/ibHeHIen
yuebbl M TipeAcTOsILell paboThl IO CreLyaJbHOCTH, CIPaB/ISIOLUICS C BBINOJTHEHUEM
3a/laHuld, TpeAyCMOTPEHHBIX TIPOrPAMMOM, 3HAKOMBIM C OCHOBHOM JIATepPaTypoW,
peKoMeH/I0BaHHOM mporpamMMoii. Kak mpaBuiio, orjeHKa "yZ0BIeTBOPUTE/bHO" BbICTaBIISIETCS
CTy/leHTaM, [OINYyCTUBILMM T[IOTPELIHOCTH B OTBeTe Ha 3K3aMeHe U IPU BbINOJHEHUU
9K3aMeHAalL[MOHHBIX 33/laHui, HO 00siafallUUM HeoO0XOAWMBIMKA 3HAaHUAMH [T UX
yCTpaHeHUs M0/; PyKOBOJCTBOM Mperno/iaBaress;

— Ha OLEHKY «HEYJOBJIeTBOPUTENLHO» (2 Oana) — pe3ysibTaT oOyueHUsi He
JOCTUTHYT, OOyvaroL[Miicsi He MOXKeT I0Ka3aTh 3HAHWS Ha YPOBHE BOCIPOW3BEAEHUS U
o0bsicHeHUs1 WH(OpPMaIMM, He MOXKeT TI0Ka3aTb WHTe//IeKTya/llbHble HaBBIKA pelLleHUs
NIPOCTBIX 3a7iay, T.e. y CTy/eHTa, 0OHapyKMBarOTCs Tpobesbl B 3HAHUSX OCHOBHOTO yueOHO-
MPOrPaMMHOTO  MaTepuasa, JOCTUTHYThl TPUHLMNHUAIbHbIE OIIMOKM B  BBITIOJTHEHUH
TIIpe/lyCMOTPEeHHBIX NTPOrpaMMOM 3a/laHUN.

Ha OIIeHKY «HeyZOBJeTBOpUTe/NbHO» (1 Oasni) — oOyuaroiuiicss He MOXKeT IT0Ka3aThb
3HaHWS Ha YPOBHE BOCTIPOW3BeZleHHs] M O0BsICHeHWs HWH(GOpPMALMHM, He MOXKeT I0Ka3aTh
VHTe/UIeKTYya/ibHble HaBbIKU pellleHUsl MPOCThIX 3a/jau.



8 YueOHo-MeTOAMUECKOE U HH()OPMAaLHOHHOE 00ecrieyeHHe JUCIUTTHHBI

a) OcHoBHas IMTEparypa:

1. ABgoxuH, B.M. OcHOBbI 000TaIlleHUs MTOJIe3HBIX UCKOTIAeMbIX : yUeOHUK : B 2 TOMax /
B.M. ApoxuH. — 4-e u3[., crep. — MockBa : ['opHasi KHura, [0. r.]. — Tom 2 : TexHosioruu
oboraiijeHust T0/Ie3HbIX UcKomaeMbix — 2017. — 312 c. — ISBN 978-5-98672-465-2. —
Pexxum poctyna: https://e.lanbook.com/book/111337

2. erops, E.FO., [ITaBakyseBa, O.I1. O6oraiijeHue 10/Ie3HbIX UCKOTIAeMbIX [ D/IeKTPOHHBIH
pecypc] : yuebHoe mocobue / MI'TY. - Maruautoropck : MI'TY, 2016. - 1 3/eKTpPOH. OMT.
muck (CD-ROM) — Pexxum foctyna: https://magtu.informsystema.ru/Marc.html?locale=ru

3. OG6oraiijeHre TI0/Ie3HBIX HCKOTIAaeMbIX [DJ/IeKTPOHHBIM pecypc]: yueOHoe Tmocobue
/JlykuHaK.W., 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) lonoiHUTE/IbHAA JIMTEPATypa:

1. CopokuH, M.M. ®noraijioHHble MeTOAbl oOOoraieHus. XWUMHUeCKHe OCHOBBI
¢otarmu: yuebHoe mocobue / M.M. CopokuH. — Mocksa : MUCHC, 2011. — 411 c. —
ISBN 978-5-87623-237-3. — Pexxum goctymna: https://e.lanbook.com/book/2073

2. Kapmasun, B.B. MarHutHble, 37eKTpHUUECKHe U CrieljajbHble MeTOAbl 0borarieHus
T10JIe3HbIX UCKOTIaeMbIX: yueOHUK : B 2 ToMax / B.B. Kapmasun, B.W. KapmasuH. — 3-e u3g.,
crep. — Mockga: I'opHas kaura, [6. 1.]. — Tom 1 : MarHuTHBIE W 3/I€KTPUUECKHE METO/bI
oborarrieHust 1oe3HbIX UcKoraeMeix — 2017. — 672 ¢. — ISBN 978-5-98672-458-4. —
PexxuMm poctyna: https://e.lanbook.com/book/111394

3. E.E. AngpeeB, O.H. TuxoHoB [IpoGrieHue, u3MelbueHHe W TIOATOTOBKA ChIPbSI K
oboramennto. — CI16, 2007. 439 c.

4. M.B. BepxotypoB ['paBuUTalLIMOHHBIE METOABI OOOraieHys: YueOHUK AJisi By30B. — M.:
N3p-so MAKC-IIpecc - 2006.

5. A6pamoB A.A. TlepepaboTka, oboraiijeHre ¥ KOMITJIEKCHOe HCII0/Ib30BaHHe TBeP/bIX
rosie3HbIX nckoraeMbix. T.1 TIporjeccer anmapatsl: Yue6auk. M.: MI'TY, 2004. — 471 c.

6. AbpamoB A.A. IlepepaboTka, oboraiijeHHe ¥ KOMILJIEKCHOE WCII0/Ib30BaHHUe TBEP/bIX
rosie3HbIX UcKomaeMbix. T.II TexHosorusi oborairieHusl TI0/e3HBIX MCKOTIAeMbIX: Y ueOHUK.
M.: MITY, 2004. - 471 c.

7. AbpamoB A.A. TexHonorus rnepepaboTku u oboraijenus py: Yueb. mocob. B 2 kH. —
M.: UzgarensctBo MI'TY, 2005.

8. Kapmasun B.B. MarHuTHbIe, 3/IeKTpUUYECKHE U CIelHabHble MeTO/bl 00OTalleHHs
T0JIe3HbIX MCKomnaemsIx (21) / M.: MI'T'Y, 2005.

9. [ITunaes B.I1. OcHOBBI 0OOTaIeHUS TI0/Ie3HBIX UCKOTIAeMbIX. YU. TIocoOue /i/1si By30B. —
M.: Heppa, 1986. - 296 c.

10. CripaBounuk 10 oboramenuto pyn. B 3 T. /Tlog pexa. Borganosa O.C.-2-e u3f,,
niepepab. u gom. — M.: Hegpa, 1983.

11. bapckuit M.JI. OnTumu3anus NpoLecCoB pasfie/leHusl 3epHUCTBIX MaTepuasoB. - M:
Hepnpa, 1978 1.

12. Beppans H.I'., CkopoboraroBa JI.M. IlepepaboTka ¥ KayeCTBO I10JIe3HBIX
rckonaeMbix. — M.: Hegpa, 1986. - 296 c.

13. ABgoxun B.M. OcHoOBBI oOoraiijeHust M0/Ie3HbIX UCKomaeMbix. T1: OboratuTesibHbIe
riporjecchl: YuebHuk. M.: MI'TY, 2006 — 417 c.

14. Tlepuogmueckue wusganus: "O6oramenwe pyx', pedepatvBHbI >XypHan "['opHoe
neno", "T'opHbIii )KypHan", "M3BecTus BbICIINMX yueOHBIX 3aBe/leHui "

B) MeToanuecKne yKa3aHus:
1. Herogs E.}O., IllaBakyneBa O.II. OcHoBBI oOoraieHusi TOMe3HBIX HMCKOMaeMbIX:
VHCTpYKLMS TI0 BLITIOJTHEHUIO 1ab0paToOpHBIX paboT /1t CTYJeHTOB crieljuanbHocTH 21.05.04
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Bcex opm o0yuenus.— 3a-Bo MarHuroropck. roc. Texs. yH-ta uM. I'.11. Hocoga, 2016. — 40
c. — Pexxum goctyma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

2. [Heroms E.FO., IllaBakyneBa O.II. IlepepaboTka TIONe3HBIX MCKOAeMbIX
[DnekTpoHHBIM pecypc] : mpakTukyM / MI'TY. - MaruuTtoropck : MI'TY, 2017. - 1 3/1eKTpoH.

ont. auck (CD-ROM) - Pexum pgoctymna: https:/magtu.informsystema.ru/Marc.html?

locale=ru

r) IIporpammHoe o6ecieueHue u MIHTepHeT-pecypChI:

Haumenosanue 110 Ne morosopa CpOK JieficTBHE JTUL[eH3UU

MS Windows 7 [-1227 ot 08.10.2018 11.10.2021

MS Office Ne 135 ot 17.09.2007 6eccpouyHO

FAR Manager cBOOO/IHO beccpoyHo
pacrpocTpaHsiemoe

7Zip cBOOO/IHO beccpouHo
pacrpocTpaHsiemoe

1. WVudopmaimonHass cucrema — EpauHoe OKHO JocTyma K o00Opa3oBaTenbHbIM

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

2. HauumoHanbHasg WH(OPMALIMOHHO-aHAIUTHYeCKasi cucTeMa — POoCCUMCKUIM UH[IeKC
HayuHoro uurtrpoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

3. [TlouckoBas cucrema Axagemuss Google (Google Scholar). - URL:
https://scholar.google.ru/.
9 MaTtepuabHO-TeXHHUECKOe obecrieueHre AUCIUTUTUHBI (MOAYIsT)
MarepuanbHO-TexHUYecKoe obecrieyeHre AUCLUIIMHBI BKIHOUAeT:
Twun 1 Ha3BaHUe
OcHallleHre ayiMuTOpun
ayAUTOPUM
JlexumoHHas ayauTtopusi | MysibTUMeJuliHbIe Cpe/ICTBA XpaHEeHUs, Tlepejlaunl 1
ripe/icTaBAeHUs MH(QOpMaLUU
Jlabopatopust 1. JTabopaTopHasi yCTaHOBKaA ITIeKOBOU JpOOUIKY;
MeXaHUUeCKUX 2. JlaboparopHasi yCTaHOBKa MeXaHUUeCKOro
WCTbITaHUM BCTPsIXMBATeJIs;
3. JlabopaTopHasi yCTaHOBKA I11apOBOM MeJTbHULIbI;
4. JlabopaTopHasi yCTaHOBKA MeJIbHUIIbI C BpaIaroIencs
OCbIO;
5. JTabopaTopHast yCTaHOBKa MHEPIIMOHHOTO IPOXOTa;
6. CTaHZapTHBIM HabOp CHT;
7. JlabopaTopHasi pyioTallOHHAs MaIlIMHa;
8. JTabopaTopHbie TpaBUTAL[MOHHBIE araparthbl (0TCaf04Hast
MalllFHa, KOHLIeHTPaLMOHHBIMN CTOJI, BUHTOBbIE
cerapaTophl);
9. JlabopaTopHbIli MarHUTHBIA Ceaparop.
Aynuropuu s [TepcoHa/bHbIe KOMITbIOTEPHI € TTakeToM MS Office,
CaMOCTOSITeJIbHOU BbIX0/IOM B VIHT@pPHET U C JOCTYTIOM B 3/IEKTPOHHYIO

paboThI: KOMITBIOTEPHBIE
KJIaCChI; UUTA/IbHBIE 3aJIbI
OubIMOTEKH

MHGOPMaLIMOHHO-00pa30BaTe/IbHYI0 Cpe/ly YHUBepCUTeTa

ITomelienue JiljE:
XpaHeHus! "
Npo(UIaKTUYeCKOr0

00CyKUBaHUSL YueOHOTO

[Ixadbt IJIst XpaHeHUsI yueOHO-MeTonYeCKOM
JOKyMeHTal[ui, yueObHOro o0opygoBaHusi #  yueOHO-
HarJIsSHbIX TTOCOOUHA.
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Twun 1 Ha3BaHUe
ayIMTOPUM

OcHallleHre ayiuTOpun

000pyoBaHus
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