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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

1,%_ /E1O. leroms /

Peuensenr; . ' 3aM, HauANbHUKA Heya PO® TOIl OAO «MMK»

I AT, MTaxagen/
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1 [esii 0CBOEHUS AUCLIUTUIVHBI

LlensiMu ocBoeHHst AWCLMIUIMHBI «O6oraiieHue MoJe3HbIX HCKONAeMbIX» SIBJISIOTCS
pa3BUTHE y CTY[EHTOB JIMUHOCTHBIX KayecTB, a Takke (hopMHpoBaHWe MpOdecCHOHaTbHbIX
KomrieTeHIIMA B cooTBeTcTBUM C TpeboBaHusmMu PI'OC BO mno cneumansHoctd 21.05.04
I'opHoe pero.

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»
oOyuaromuiics o/bKeH 00/1aZiaTh CIeAYOIMMUA KOMIIeTeHIUSMU:

CTpyKTypHBII

IT1aHupyeMble pe3yibTaThl 00yUeHHs
SJIEMEHT Py pesy. y

KOMIIeTeHIINU

OIIK-9 B1aseHHeM MeTO/jJaMH aHa/IM3a, 3HaHHEM 3aKOHOMEPHOCTell noBe/jeHus 1
ynpaB/ieHUs CBOMCTBAMU FOPHBIX MOPOJ M COCTOSIHMEM MacCHBa B MPOIeccax J00bIuu
Y 1epepadoTKHU TBep/bIX M0/Ie3HbIX HCKONIaeMbIX, @ TAK)Ke NPH CTPOUTE/IbCTBE U
IKCIUTYaTalHH M0/{3eMHBIX COOPY)KeHHI

3HaTtb MeTO/bl aHa/M3a, 3aKOHOMEPHOCTH TIOBEJIeHUs] W YTIPaBJIeHHs] CBOMCTBaMH
rOpHBIX IOPOJ, U COCTOSIHMEM MaccHBa B Ipoljeccax Jo0bluu U repepaboTKy
TBEP/IbIX T10J1e3HbIX NCKOTIaeMBbIX.

YmeTb BbIOMpaTh METO/bl aHau3a, 3aKOHOMEDHOCTH TOBe/leHUs] W YIpaB/ieHus]
CBOMCTBAMM TOPHBIX TIOPOJZ, U COCTOSIHUEM MacCCHBa B TpoIjeccax Jo0bIuM U
repepabOTKU TBepAbIX T0JIe3HBIX NCKOTIAaeMbIX.

Bnagets CTIOCOOHOCTBIO BBIOMPATh METO/bI aHa/M3a, 3aKOHOMEPHOCTH TIOBEJIeHUS U
yrpaB/ieHWss CBOMCTBaMHM TOPHBIX TIOPOJ, M COCTOSSHMEM MacCHMBa B
Mpoljeccax A0OBIUM U ITepepabOTKHU TBEPABIX IMOIe3HBIX NCKOTIaeMbIX.

IIK-4 TroTOBHOCTBH OCYILECTB/SAITb TEeXHHUECKOe PYKOBOJACTBO TOPHBIMH H
B3pbIBHBIMH pafoTaMM mNpU 3KCIUIyaTal[HOHHOW pa3Bejke, /J00bIue TBepPABIX
MOJ/IE3HBIX HCKOMAEMbIX, CTPOUTE/NBCTBE M 3KCIUIyaTallid TMOJ3eMHBIX 00BHEKTOB,
HeNnocpe/[CTBEHHO YNPaBJ/IsSTh MPOIeCCaMH Ha MPOU3BO/[CTBEHHBIX 00bEKTOB

3HaThb OCHOBHBIE TIOHSITUSI METOJIOB, CIIOCOOOB W CpEJCTB TMOJIyYeHHUS] ChIPbs U
KOHIIEHTPATOB TTPU TIepepabOTKH MOJIe3HbIX CKOTIAeMbIX
YmeThb BLIOMPAaTh TEXHOJIOTHIO TIPOM3BOZCTBA pabOT MO 0OOTralleHHI0 IT0/Ie3HBIX|

MCKOTIaeMbIX, TIDUMEHATb CMoCOObl UM CpefcTBA /Il TOMy4YeHUs]
KOHMIIMOHHBIX KOHI[EHTPATOB




CTpyKTypHBII

IT1aHMpyeMble pe3y/ibTaThl 00yUeHHs
SJIEMEHT Py pesy. y

KOMIIeTeHIINU

Bnagets CIOCOOHOCTBbIO BBIOMpAaTh U pacCUMTHIBaTb OCHOBHbIE TEXHOJIOTHUECKUE
nmapaMeTpbl 3QQEeKTUBHOTO YW HSKOJOTMYeCKHd 0e301acHOTO TPOM3BO/CTBA
paboT mo nepepaboTke ¥ oboraljeHHI0 MHHEpPaJbHOTO ChIpbsi HA OCHOBE
BHAHWI TIPUHLMIIOB ()JIOTALMOHHOTO TIPOEKTUPOBAHUSI TeXHOJOTHYeCKHX
cxeM o0oraTuTesbHOTO TPOM3BOZACTBA W BbIOOpAa OCHOBHOTO U
BCTIOMOTaTe/TbHOTO 000TaTUTEeILHOT0 000Dy /10BAHNS

ITK-5 roToBHOCTBIO JeMOHCTPHPOBATh HABHIKH Pa3padoTKH IVIAHOB MePONPHUSATHIA 110
CHI)KeHHIO TeXHOTeHHOM Harpy3KH MPOHM3B0/CTBA Ha OKPY)KaloIllyl0 CpeAy NpH
IKCIUTyaTaliHOHHOH pa3Be/Ke, A00bIUe U MepepadoTKe TBEPABIX MOJIe3HBIX
HCKOIAeMbIX, a TAaK)Ke IPH CTPOUTE/IbCTBE U IKCIUTyaTaluu

3HaTh HayuHble METO/bl U MEPOIPUSITUS TI0 CHU)KEHUIO TeEXHOTeHHOW Harpy3Ky Ha
OKPY>KaroIIyI0 CpeAly TPy SKCILTyaTallMOHHOM pa3Befike, 00bIUe 1
epepaboTKe TBePZbIX M0JIe3HBIX MCKOTIAEMBIX

YMeTb MPYMEHSITh HayUHble MeTO/bl U MEePOIIPUSTHS 110 CHW)KEHUIO TeXHOTeHHON
Harpy3Ky Ha OKPY>Karolllyl0 CpeAly NpU 3KCILTyaTalMOHHOM pa3Befike,
noObIue 1 epepaboTKe TBepP/bIX MOIe3HBIX UCKOTIaeMbIX

Bnazets HaBbIKaMU [IPUMeHEeHMs] HayUHbIX MeTO/J|0B ¥ MepOIIPUATHI 110 CHKEHHIO
TeXHOTeHHOW Harpy3KU Ha OKPY)KaroLylo Cpe/ly NPy 3KCILUTyaTaljMOHHOU
asBejike, 100bIUe U repepaboTKe TBEP/IbIX 110J1e3HBIX MCKOaeMbIX

ITIK-12 roToBHOCTBIO ONIePaTUBHO YCTPAHATH HapyLUIeHHUs NIPOU3BO/CTBEHHbIX
MPOLECCOB, BECTH MEPBUYHBIN yUeT BbINMO/JIHAEMbIX pad0T, aHa/IM3UPOBATh
onepaTHBHBIE U TEKYII[He MOKa3aTe/ M MPOU3BO/CTBA, 000CHOBBIBATH MPe/|/I0KeHHUs
110 COBepPIIeHCTBOBAHUI0 OPraHu3anyy NPOU3BOJACTBA

3HaTh OCHOBHBIE TeHZIEHI[UU Pa3BUTHS TTPOM3BO/ICTBEHHBIX TMPOL[ECCOB, TIOKA3aTeN!
MPOU3BO/ICTBA

YMeThb MPUMEHSITb ~ W3yUeHHble  TEHZAEHI[UM  pa3BUTHS  TPOU3BO/ICTBEHHBIX
MpOIIeCCOB, TTOKA3aTe/ v MPOU3BO/ICTBA B MPO(deCcCHOHAILHON [esITeTbHOCTH

Bragetsb TeHJeHLMSMU  Pa3BUTHSI TIPOM3BO/ICTBEHHBIX TIPOLIECCOB, TIOKa3areu
MPOW3BO/ICTBA B TPOGheCCUOHATBLHOMN /1eTe/TbHOCTH

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX MHHOBALIHOHHBIX PelIeHHi 10
IKCIUTyaTaljHOHHOH pa3BejiKe, /00bIUe, MepepadoTKe TBepAbIX MO/Ie3HBIX
HCKOIIaeMbIX, CTPOMTE/IHCTBY U 3KCIUTYaTaI[HH M0/[3eMHBIX 00HeKTOB

3HaTh OCHOBHbBIE T€HEHIIUM Pa3BUTHSI MHHOBALIMOHHBIX PeIlleHUi 110 rmepepaboTke
TBEP/IbIX T0JIe3HBIX HCKOMAaeMbIX

YmeTb MPUMEHSITb N3yUeHHbIe TeH/IeHIIUU Pa3BUTHSI MHHOBALIMOHHBIX PeIleHUi 10
repepaboTKe TBEP/IbIX T0JIe3HBIX CKOTIaeMbIX

Bnazgetsb TeH/IeHIIMSMU Pa3BUTHSI THHOBAIIMOHHBIX PEIleHHH 110 TiepepaboTKe
TBEP/IbIX T10JIe3HBIX UCKOMAaeMbIX

TICK-6-4 criocoO0HOCTBI0 pa3pabdaThiBaTh M peajii30BbIBaTh MPOEKTHI MPOU3BO/ACTBA
npy TnepepadoTKe MHUHEPAJTBHOTO M TEXHOT€HHOT0 ChIPbsi HA OCHOBE COBPEMEHHOMH
MEeTO/I0/IOTHH TMPOEKTHPOBAHMA, PACCUMTHIBATH MPOM3BO/JUTE/IHLHOCTh U OMNPeJe/IATh
napamMeTpbl 000py/I0BaHHsI 000raTUTEIbLHBIX (hadpHK

3Hatb BCe 3Tarbl POU3BO/CTBA TIPY TlepepaboTKe MUHEPATbHOTO U TeXHOTeHHOTO
CbIPbsi HA OCHOBE COBPEMEHHOW MeTOZ0/I0TMY POeKTUPOBaHUsI

YMeTb AHATM3MPOBATh BCe 3TaIlbl IIPOM3BO/CTBA TIPH NepepaboTke MUHEPAIbHOTO U
TeXHOT€HHOT'O ChIPbsi HA OCHOBE COBPEMEHHOW MeTO/I0/I0TUU




CTpyKTypHBII

[1nanvpyemble pe3ynbTaThl 00yUYeHus

SJIEMEHT
KOMIIeTeHIINU
IMDOEKTHPOBAHUSA
BJ'Ia,ELETb [poLeccamMu MpoOr3BOACTBA IIPpU nepepa60TKe MHWHEPA/IBHOI'O U

TeXHOT€HHOI'O ChIPbS Ha OCHOBE COBp@MEHHOI\/’I MeTO40J/IOTUH
IMPOEKTHPOBAHUSA

IICK-6-5 roToBHOCTbI0 IPUMEHSATH COBpeMeHHbIe HH()OpMaliOHHbIEe TeXHO/I0THH,

ABTOMATH3UPOBAHHbIE CHCTEMbI MPOEKTHPOBAHMs 000raTUTE/ILHBIX MPOU3BO/ICTB

3HaTh MPUHLIUITBI U METO/bl CO3/laHMsI COBpeMEeHHbIX UH(OPMAaLIMOHHBIX
TeXHOJIOTMH B TIPAKTHUECKOU JIeSITeJTbHOCTH 000TaTUTeTbHbIX TIPOU3BO/ICTB

YmMmeTb MPUMEHSITh TIPUHIUITBI U MEeTO/Ibl CO3/IaHKsI COBPEMEHHBIX
MHGOPMAI[MOHHBIX TeXHOIOTUM B MPaKTUUeCKOM JiesiTe/TbHOCTH
000raTUTE/TLHBIX TTPOM3BO/ICTB

Bnagets MPUHILIMIIAMU ¥ MeTO/IaMU CO3/laHUsi COBPeMeHHbIX MH(GOPMAaI[MOHHbBIX

TeXHOJIOTHI B HpaKTHQECKOﬁ AeATe/IbHOCTH 0boraTUTe/ILHBIX TIPON3BOJCTB




4 CTpyKTypa U cofiep>kKaHue AUCLUIIIUHbI

OO0111ast TPYA0EMKOCTh AUCIUITMHBI COCTaB/IsieT 6eiuHuL] 216 yacos:

KOHTaKTHasi pabota — 38,5 akazi. 4acos:
ayauTopHasi paboTa —34 aka/|. yacos;
BHeayUTOpHasi paboTa — 4,5 akaji. 4acos;

camocTosiTe/ibHasi pabora —164,9 akaz. yaca;

MOATrOTOBKA K 3auety — 3,9 akajl. 4yacos;

MOZATrOTOBKA K 5K3aMeHy — 8,7 aka/i. yacoB.
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1. BBenenue III| 0,5 2 10,4 OIIK-9
1.1. CopepkaHue JUCLIUIVIMHEIL, ee 3ajaud. 3HaueHue U poJlb IK-4
oborarrieHus IPH UCIT0/Ib30BAHUU Pa3/IMUHBIX T10J1€3HBIX HCKOTIAaeMbIX N3yueHue I1K-5
1.2. Knaccudukarjyst poreccos /ijisi 000raijeHust roIe3HbIX OCHOBHOM U ITK-12
MICKOTIaeMBIX JOTIOJTHUTE/TbHON IK-19
1.3. Onepauu, 1UK/bI, cTagud. OrjeHKa 3¢ GeKTUBHOCTH TIPOLIECCOB JIUTEPATYPBI IO KonrposnbHas |I[ICK-6.4
oborarieHus ¥ KOMIUIEKCHOCTH MCIIO/Ib30BAHUS ChIPbS JVICLIUTITVHE, pabota IICK-6.5
1.4. TIpoAyKThI ¥ MOKa3aTeny oboraiieHus. MarepuasbHbIM OaaHC 1Mo KOHCIIeKTa
TBEP/IOMY, METAJITy, BOZIe B TEXHOJIOTMUECKUX CXeMaX 00oraleHHs JIEKLUH.
pPyA,
1.5. TloHATHEe O KOJIMUeCTBEHHBIX XapaKTepUCTUKaX Bel|eCTBeHHOIO
COCTaBa MHUHEpabHOTO ChIPbsi U MPOAYKTOB oboraiieHus
HTtoro no paspeny 0,5 2 10,4
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2. 'paHyIoMeTprUYeCKU COCTaB 1| 0,5 N3yuenue OIIK-9
2.1. I'panynomeTpuuecKuii COCTaB U TIPOAYKTOB 0OOraIjeHus, 1 19 |OoCHOBHOI U I1K-4
YA Ay 1
METO/Ibl €T0 Onpe/eeHUst JOTIO/THUTEe/IbHOU IIK-5
2.2. CuroBbiii aHanmu3. Illkana knaccudukaiuv, MOAY/Ib IIKAJIbI 1 JINTepaTypkl 110 Konrtponbuas |IIK-12
K/laccuuKayu JUCLATUIVHE, paboTa ITK-19
2.3. O6paboTKa pe3y/bTaTOB IPaHyIOMETPUUECKOTO aHA/TH3a U KOHCTIEKTa I1CK-6.4
IIOCTPOEeHNe XapaKTepUCTHUK KPYITHOCTH JIEeKLMH. [1CK-6.5
Hroro no pasgen 0,5 2 19
y
3. IloAroToBuTe/IbHbIE MPOLIECCHI mr| 3 6 60 OIIK-9
3.1. I'poxouenue. HasHaueHue mporiecca 1 2 20 |U3yueHue 3ammra [1K-4
OCHOBHOU M naboparopHoii |ITK-5
3.2. 3P deKTUBHOCTb TPOXOUEHHUS, K1acCU(UKaLMs U KOHCTPYKLUU JIOTIOJTHUTE/TbHOM paboThI IK-12
I'POXOTOB JIUTepaTypkl 110 KonTponbHas ITK-19
JTVCLIATITHHE, paboTa [1CK-6.4
KOHCIIeKTa IICK-6.5
JIEKLIAM.
3.3. IIpobsienrie. HasHaueHue Apo0/ieHus, CTelreHb Jpo0IeHust 1 2 20 |U3yuenue
A A y
OCHOBHOU U
3.4. Knaccudukanyss ¥ KOHCTPYKLUUMM [JpOOWIOK [/ KPYITHOTO, JI0TIO/THUTE/THHOM
3.5. KpymHOCTB, 10 KOTOPOI He0OXOANMO IPOOUTE ChIPbe Tiepes IVCLIUTUTHHE,
060FEIH.[€HI/IEM. CxeMbl APO6HEHI/IH KOHCIIeKTa
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JIEKLUH.
3.6. 3MmesibueHre. 3aKOHOMEPHOCTH TIPOLeCca U3MeJIbUeHUst 1 2 20
3.7. Knaccudukaius — pa3sMosibHOro — obopyzaoBaHus.  Cxembl
N3yyenue
V3MeJIbUeHUs o
OCHOBHOM U
3.8. 'mgpaBnnueckass KnacCU(UKays U ee poJjib B TEXHOJOTMYECKUX .
JOTIOJTHUTEeTbHOU
cxemax (abpuk.  3aKOHOMEpPHOCTH CBOOOJHOTO ¥ CTECHEHHOTrO JIHTEPaTyDhI 110
nafieHusi yactul]. OCHOBHbIe MPUHIUITBI KacCUbUKaLUU MCIMTITIHE
)
3.9. KOHCTpPyKUMH MeXaHHYeCKuX KIacCU(PHUKATOPOB, 00/aCTh WX KOHCIIEKTa
TIPUMeHeHUsI _ JTeKIHi.
3.10. KOHCTpYKLjMY Y TIPUHLIUI JeHNCTBUS TUAPOLIMK/IOHOB
HTtoro no pasgeny 3 6 60
HToro no pucuuninHe IIr| 4 10 89,4 3auer
4. OCHOBHBI€e MMPOLIECCHI IV| 8 4 4 50 OIIK-9
4.1. T'paBuTanioHHOe  oO0oraiieHWe  TIONe3HBIX  HCKOTAeMbIX. 2 1 2 10 |A3yuenue 3aiura ITIK-4
Teopetuueckrie  ocHOBbL.  CKOpOCTb  TaZieHusi,  KO3(PQUIUeHT OCHOBHOU 1 naboparopuout |IIK-5
paBHOIa1aeMOCTH JOTIOJTHUTETbHOU paboThI [1K-12
4.2. Tlpoliecchl TpaBUTAI[MOHHOTO O0OOTall[eHHs: MPOMBIBKA, OTCA/Ka, JIATeparypsl 110 Kontponbhas |IIK-19
KOHIIEHTpAI[Usl Ha CToJjlaX, oOoraijeHWe Ha IIUTF03aX M Keyobax, JTACIATIVHE, pabora IICK-6.4
BHUHTOBBIX CerapaTopax, oboraiieHe B TsDKeIbIX CyCIIeH3UsIX KOHCIIeKTa [1CK-6.5
4.3. CyLIHOCTb TMPOLeCCOB, KOHCTPYKTHMBHbIe W TEeXHOJIOTHYeCKUe JIEKLIAM.
rapamMeTpsbl arnrapaToB W MalllWH, NMPAaKTUKa UX MPUMeHeHUs!
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4.4. MaruuTtHoe ob6oraijeHre. TeopeTHuecKHe OCHOBBI. MarHUTHbIE 2 1 2 10
CBOMCTBA MHUHEPAJIOB, MATHUTHBIE M0JIs1 CerapaTopoB
4.5. ObopyaoBaHue /Ji MAarHUTHOTO 00OTallleHusT: CerapaTop AJist
CWIBHO U C/TaDOMarHUTHBIX PY/i; CyXU€e U MOKPble MarHUTHbBIE W3yuenue
Ceraparopsbl OCHOBHOH U
4.6. Onektpuueckoe oborameHre. @U3MUECKHE OCHOBBI TPOIECCa, 1 10  |/AOTO/HUTEILHOM
MO/ITOTOBKA MaTepurara K 3/1eKTPUUeCKOM cernapanuu JIUTepaTyphl 0
4.7. Knaccudukaiys 3/1eKTpUuecKrx cernapaTopoB, UX AVCLHUIIINHE,
KOHCTPYKTHUBHBIE U TeXHOJIOTMYeCKUe rapaMeTpsl KOHCIIEKTa
4.8. CrieljuasibHble MeTO/IbI TTO/ITOTOBKU 1 00OTalljeHUs py/[ 1 1 10 |/1eKUuu.
4.9. Pyzopa3bopka: oborairieHye 1o TpeHHto, hopme, 1[BeTY,
dbnoTorpaBuTaLys; 00KUT py; U3bHpaTenpHOe Apob/ieHue,
H3MesibueHre, XUMUUeCKoe oboraieHue
4.10. doranioHHOe oboraieHye. TeopeTHueckre OCHOBBI. KHeTHKa 2 1 10 ayueHue
dbnoTarmn €
111 @ OCHOBHOU 1
1. ®noTalyoHHbIe peareHTsl, UX KjaccuduKalysi, Ha3HaueHue U JIOTIOTHHTE THHOM
MeXaHU3M JIeHCTBUS
4elza @3 ACHC JIUTepaTyphl 10 KonTponbHas
.12. ®noTalMoOHHbIe MAlIMHbI, UX KIaCCU(DUKALMSI, KOHCTPYKLIUS IACLIATLIHHE, paGoTa
KOHCIIeKTa
4.13. [IpakTrKa NpUMeHeHUs1 MallliH Pa3/IMYHbIX TUIIOB N
JIEKLMM.
(MexaHMUecKUe, THEBMOMeXaHW4ecKue, KOJIOHHbIe U Ap.). CXeMbl U 1
PeXKHUMBI (pyioTaliu
HToro no pasgeny IV| 8 4 4 50
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AyauTopHast - =
pabora %‘ = DopMbI TEKYILIEr0 i =
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Pazpen/ rema s 55 ®| camocTosirenbHol KOHTpOIIA = =
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5 | EE|lQc¢l o T™E TIPOMEXKYTOUHOMN o =
2 |5 |g¢E ¢ POMEXY = g
g 1 28(=&S £ aTTecTaluu =
N4
5. O6e3BoKHMBaHHE M OMPOOOBaHHe V| 1 1 15 |M3yueHue OIIK-9
5.1. O6Ge3BoxuBaHue. Ha3HaueHue omepauyii 00e3BOXKMBaHUS U HX OCHOBHOU 1 [1K-4
K/laccuukanus JIOTIO/THUTeTbHOM IK-5
5.3. Onpo6oBaHue ¥ KOHTPOJ/Ib Ha 000raTUTe/IbHBIX pabpukax. THIIBI U JIATeparypel 10 Kourponbhas |I1K-12
Ha3HaueHHe Mpoo JUCLIUTIIVHE, pabota ITK-19
KOHCIIeKTa [ICK-6.4
JIeKITUH. I1CK-6.5
Wtoro no pa3peny 1 1 15
6. O6mre cBeieHUst 00 060TaTUTETBHO-TEXHOIOTUUYECKOH CUCTEME Iv| 1 1 10,5 OIIK-9
N3yyenue TIK-4
6.1. TexHO/MOrMYeCKHWe CXeMbl: KauyeCTBEeHHbIE, BOJHO-IIJIAaMOBBLIE WU OCHOBHOU U TIK-5
CXeMblI 1eTy arrapaToB JOTIO/THATE/TbHOU IK-12
6.2. YmpaBieHre KauecTBOM TIOJIe3HBIX MCKOTIAEMBIX TIPU UX /100bIUe, JINTepaTypkl 110 KoHTposbHas |[1K-19
yCpeJHeHHWe MUHEepaJbHOI'0O ChbIpbst B TOpPHOM Iiexe U Ha AVCLUIVIMHE, pabora TICK-6.4
oborarutesibHOU (habpuke KOHCTIEKTa [ICK-6.5
6.3. TexHosorusi oOorailjeHWsi DPyJ UepHBIX, LBETHbIX W pPeIKUx TeKLUH.
MeTa/uIoB. TpeOoBaHUS K KaueCTBY KOHIIEHTPATOB U ChIPbSI.
HToro no paspeny 1 1 10,5
HWroro nmo gucuuninHe V| 10 6 4 75,5 JK3aMeH
HUTOTroO 14 16 4 | 164,9 3auer, JK3aMeH
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

B rmipoliecce mperojaBaHusl AUCLUATIIMHBI ««O0OoraiieHye T0Je3HbIX HCKOTIAeMbIX»»
TIPUMEHSIFOTCST Pa3/InUHble BU/bI 00pa30BaTe/TbHBIX TEXHOJ/IOTHM.

JIeKLIMOHHBIN MaTepuas 3akKpervisieTcss B Xofie 1abopaTOpHBIX paboT, Ha KOTOPBIX
BBITIOJTHSIFOTCSL TPYIITIOBbIe WM WHAWBU/Yya/ibHblE 3aJjaHUsi 10 TIpoiifieHHOUM Teme. Ilpu
TIpOBe/IeHMH /1ab0paTOPHBIX 3aHATUM MCIIO/Ib3YeTCs METOJ, KOHTEeKCTHOro OO0yueHus,
KOTOPBIi M03BOJIsSIeT YCBOUTh MaTepurasl IyTeM BbIsSIB/IEHUSI CBsi3ell MeXXy KOHKPeTHbIM
3HaHWEM U ero NpUMeHeHUeM.

[Tepemaua HeOOXOAMMBIX TEOPETUUECKUX 3HAHWHA W (OpPMHUPOBaHHE OCHOBHBIX
Tipe/iCTaB/IeHrH 110 KypCy TIPOMCXOJUT C UCI0J/Ib30BaHUEM MYJIbTUMeAUMHOTO 0060py/10BaHusI.

1. TpapuLiOHHBIe 00pa30BaTe/IbHbIE TEXHOJIOTHHM OPUEHTUPYIOTCS Ha OPraHK3al[Ui0
oOpa3oBaTe/bHOTO Tpoljecca, TIPeArioarallyl0 TPsSMYH TPaHC/ISLUI0O 3HAaHUM  OT
mperofiaBaTesii K CTy/eHTy  (TIPEMMYI[eCTBEHHO Ha  OCHOBe  OOBSICHUTETHHO-
WJITFOCTPAaTUBHBIX MeTO/I0B 00yueHusi). YueOHasi JiesiTe/IbHOCTb CTY/ZileHTa HOCUT B TaKUX
yCJIOBUSIX, KaK MPaBU/IO, PENPOJyKTUBHbBINA XapaKTep.

@®opmbI yUeOHBIX 3aHATHI C HCI0/Ib30BaHHEeM TPAJAMI{HOHHbBIX TeXHOJIOTUM:

WNudopmalivionHass  fieKUuWsi —  1OC/e[oBaTe/ibHOe — U3/IOKeHWe  MaTepuana B
JUCLIMTUTMHAPDHOM JIOTWKe, OCYIIeCTB/sieMOe TperMYyIL[eCTBeHHO BepOabHBIMU CpeJiCTBaMU
(MoHoJIOT TIpernozaBaTerisi).

CemuHap — ©Oecesa  rmperofiaBatesis M CTYZEHTOB, OOCyX/eHUe  3apaHee
TIO/ITOTOB/IEHHBIX COOOIIeHUH MO0 Ka)K[IOMY BOIIPOCY TJIaHa 3aHSATHS C eUHBIM I BCEX
repeyHeM peKOMeHZyeMOM 00si3aTe/IbHOM U JOTIO/THUTETbHOU TUTepaTyphl.

[MpakTuueckoe 3aHsITHe, MOCBAIEHHOE OCBOEHUI0 KOHKDETHBIX YMEHHUI U HaBLIKOB 110
TIpe/l/IOKeHHOMY alrOPUTMY.

2. TexHosiornu po0/1eMHOr0 00yJeHHs1 — OpraHu3alysi 0Opa3oBaTeTbHOTO MPOLiecca,
KOTOpasi TIpeAroJsiaraeT TIOCTAaHOBKY TMPOOJIEMHBIX  BOIPOCOB, CO3/jaHMe  yueOHBIX
Npo0JIeMHBIX CHUTyalMd [l CTUMYJIMPOBAaHUS aKTHBHOW TI03HABaTe/JIbHOU JeATelbHOCTH
CTY/IEHTOB.

@®opmMbl y4eOHBIX 3aHATHH C MCHIO/JIH30BAaHHEM TEXHOJIOTHIl TNPO00/JIeMHOr0
o0yueHuUs:

[TpobniemMHast JIeKI[Usi — W3/I0KEHWe MaTepuasia, IIpe/Iiojiararoliee IOCTaHOBKY
Npo6/IeMHbIX WM JUCKYCCHOHHBIX BOIMPOCOB, OCBeIlleHHe pa3/MUHbIX Hay4HBIX T0/IXO7I0B,
aBTOPCKHe KOMMEHTapUH, CBsi3aHHbIe C pa3/TMUHbIMU MO/Ie/ISIMU MHTepIipeTalyy U3y4yaemMoro
MaTepHaJa.

[TpakTyeckoe 3aHsTHE B (OpPMe TMPAKTUKyMa — OpraHu3alusi yueOHOW paboThI,
HarpaB/ieHHasi Ha pellleHre KOMIUIEKCHOM yueOHO-TI03HaBaTe/IbHOM 3aj/jauu, TpeOyrolel oT
CTyJZileHTa MpUMeHeHUsl KaK HayYHO-TeopeTUUeCKUX 3HaHWM, TaK U MPAKTUUeCKUX HaBbIKOB.

[MpakTHyeckoe 3aHsTHe Ha OCHOBe Kelc-MeToZia — oOyueHWe B  KOHTeKCTe
MOZIe/IMPYeMOM  CUTyallu¥,  BOCIIDOU3BOJSIIEN  peasibHble  YCAOBUSI ~ HAy4YHOW,
TPOU3BO/ICTBEHHOM, 00111eCTBeHHOM JlesiTeTbHOCTH. OO6yuaroruecst JIOJI>KHBI

TIPOAHa/IM3UPOBATh CUTYAIMi0, Pa300paThCs B CyTH MpoO/ieM, MpeAoXKUTbh BO3MOXKHBIE
pellieHUs W BbIOpaTh Jyulllee W3 HUX. Kelchkl 6a3upyroTcs Ha peanbHOM (haKTHUeCKOM
MaTepHasie WK ke MPUO/IVDKeHbI K peaslbHOW CUTYallHH.

3. VIrpoBble TeXHO/IOTHH — OpraHu3aliis 00pa3oBaTebHOTO Mpoliecca, OCHOBaHHast Ha
PEKOHCTPYKLIMU MOZeJieli TIoBe/jeHUsT B paMKaxX Tpe/I0XKeHHbIX CLieHapHBIX YCI0BUH.

®opMBbI yUeOHBIX 3aHATHH C UCI0/Ib30BAaHHEM UT'POBBIX TEXHO/IOTHM:

YuebHasi wrpa— ¢opmMa BOCCO3ZIaHUSI TIPEAMETHOTO W COLMA/JIbHOTO COJiep>KaHus
Oyayieit mpodecCcHoHaNTBHONU /leATeTbHOCTH CIel[Ua/iCTa, MO/e/TMPOBAaHUS TaKHUX CUCTEM
OTHOILIeHUH, KOTOPbIe XapaKTepHBI /1JIs1 3TOM /leATe/TlbHOCTH KakK Lesioro.

[HenoBasi urpa — Mo/ieTMpPOBaHUe Pa3/MUHbIX CHUTYallUd, CBSI3aHHBIX C BBIPAOOTKOUN M
TIPUHSITUEM COBMECTHBIX pellleHnd, OOCYX/IeHHeM BOIIPOCOB B DEXHME «MO3TOBOTO



LITypMa», PeKOHCTPYKLIMeH (PYHKL[MOHA/IbHOTO B3aUMO/IeHCTBYS B KO/IJIEKTHBE U T.I1.

PoneBasi urpa — MMHUTaLMs WM PEKOHCTPYKIMS MOZesiell pojieBoro TOBeJieHUs B
TIpe/lJIO’KEeHHBIX CLieHapHbIX YC/IOBUSX.

4. TexHOJIOTMH MPOEKTHOr0 00y4eHHUsI — OpraHu3aliysi 0Opa3oBaTe/lbHOTO Tpolecca B
COOTBETCTBUU C a/ITOPUTMOM TIO3TallHOTO peIIeHHs TPo0/IeMHON 3a/laud WM BBITIOHEHUS
yuebHoro 3azanusi. [IpoekT TipeAmonaraeT  COBMECTHYH)  yueOHO-TI03HaBaTebHYIO
JlesTeIbHOCTb TPYMITBI CTY/JeHTOB, HallpaB/IeHHYH0 Ha BHIPAOOTKY KOHLIETILIMY, YCTaHOBJIEHHE
Lesielt M 3a7a4, (HOpPMYJTUPOBKY OXKHJaeMbIX pe3y/bTaToB, OMpefesieHde TPUHLUIIOB U
METO/IMK pellleHHs] TIOCTaBIeHHbIX 33/lay, TUIaHWPOBaHKe X0/a PaboThl, TIOWCK JOCTYITHBIX
OTTHUMAJIbHBIX PECYPCOB, MO3TANHYI0 peaau3aliyio IlaHa pPaboThl, TIPe3eHTal|I0 pe3y/IbTaToB
paboThl, X OCMBIC/IEHHE U PedIKCHIO.

OCHOBHbIE THIIBI IPOEKTOB:

WccnenoBaTenbCKUid  TPOEKT — CTPYKTypa TmpubskeHa K QopMaTty Hay4dHOTO
WccieloBaHUs ([]0Ka3aTebCTBO aKTya/llbHOCTU TeMbl, OIpejie/ieHue Hay4yHOU Ipo0/iembl,
npefiMeTa ¥ O0BEKTa WCC/Ie/[OBaHUs, LieJiel W 3a/lady, MeTO0/|0B, UCTOYHUKOB, BBIIBIDKEHHE
ruroTe3sbl, 060011eHre pe3yIbTaToB, BBIBO/LI, 0003HauUeH1e HOBBIX MPObJieMm).

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

VHdopMaMoHHBI  TIDOEKT —  y4eOHO-TIO3HaBaTe/bHAsi /IeATebHOCTE C  SIPKO
BbIDa)KEHHOW 3BPUCTUYECKOW HarpaB/ieHHOCThIO (TOMCK, OTOOp W  CuUcTeMaTh3aLus
vHpopMaMi O KAakOoM-TO OO0BeKTe, O03HAKOMJIEeHWe YYaCTHUKOB TIPOEKTa C 3TOM
vHdopmaLve, ee aHamu3 U 00001IeHe 715 TIpe3eHTaly 6oiee IMPOKOU ayAUTOPUHN).

5. VHTepakTHBHBIE TeXHOJIOTMM — OpraHu3anys o00pa3oBaTesbHOTO IPOLIecca,
KOTOpasi TIpeAriosiaraeT akTHUBHOE W HeJWHeHHOe B3auUMOJelCTBHe BCeX YYaCTHUKOB,
JOCTIDKeHHe Ha 3TOM OCHOBE JINUHOCTHO 3HAUMMOTO /I/Isi HUX 00pa30BaTenbHOrO pe3yJbTara.
Hapsiny co crieljuasim3upoBaHHBIMUM TE€XHOJIOTHSIMUA TaKOT'O PO/ia MPUHLIAIT UHTePAKTUBHOCTH
NPOC/TIe)KMBAeTCsI B OOMBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTe/NbHBIX — TEXHOJIOTHH.
VHTepakTUBHOCTb ~ TOZipasymMeBaeT  CyOBeKT-CyOBeKTHble — OTHOLIeHWs B Xofe
oOpa3oBaresbHOTO TIpoLlecca M, Kak CjejCcTBhe, (OPMHUPOBaHWE CaMOpPa3BUBAIOIIEHCS
MH(POPMAaLIMOHHO-PECYPCHOM Cpe/ibl.

®opMbl  yuyeOHBIX 3aHATHH C HCHO/b30BaHHEM  CHenHa/Tu3HMPOBAaHHBIX
HHTePAaKTHUBHBIX TeXHO/IOTHM:

Jlekuusi «0OpaTHOW CBSI31» — JIEKLUMS—TIPOBOKAIMs (M3/I0KeHHe Marepuasa C 3apaHee
3arlaHMpOBaHHBIMM  olMOKamu),  JieKiusi-Oecesla,  JIeKUUS-AACKYCCHSI,  JIEKLUsI-
TIpecCKOH(epeHLIsI.

CeMHHap-/JUCKYCCHUsl — KOJUIEKTUBHOe 00CY»/leHHe KaKoro-iubo CIopHOro BOIpOCa,
npo0ieMbl, BBISIBJIEHHEe MHEHWH B TpyIe (MeXTPYNIOBOW AMaior, AWCKYCCHS Kak CIIop-
Jliarnor).

6. WHpopManoHHO-KOMMYHHUKAI[MOHHBIe 00pa3oBaTe/ibHbIe TEXHOJIOTHUH —
opraHu3arys oOpa3oBaTesbHOTr0 riporiecca, OCHOBAaHHast Ha TIpUMeHeHUr
CTIeLa/TM3UPOBAaHHBIX MPOTPAMMHBIX CPeJl ¥ TEXHUUECKHUX CPeJCTB PaboThl C MH(OopMaLei.

®opmbl yueOHBIX 3aHSITUN C HCIOIb30BaHKHEM UH(OPMAIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUH:

Jlek1UsI-BU3ya/n3alusi — W3/I0)KeHHe COojlep)KaHUsl COTIPOBOKJAeTCsT Tpe3eHTaluei
(memoHcTparmeli yueOHBIX MaTepUasoB, MPeCTaBIeHHbIX B PA3/TMUHBIX 3HAKOBBIX CHCTEMaX,
B T.U. WIFOCTPAaTUBHBIX, TpapruecKux, ayJvo- U BUieoMaTepuasos).

6 YueOHO-MeTOAMYECKOE 00ecrieyeHHe CaMOCTOATe/TbHOUW PadoThl 00yYarIIUXCsl

Mo mucumrbe «OboraieHue T0e3HbIX UCKOMaeMbIX» MPeyCMOTPeHa ayJUTOpHast
Y BHeAyZUTOPHAsi CAMOCTOsITe/TbHast paboTa 00yJaroIuxcsl.
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CamocTosiTebHasi paboTa CTy/IeHTOB TIOCTPOeHa TaKUM 00pa3oM, UTo B Tpoijecce pabo-
Thl CTYZ€HTHI 3aKPEeIUISIOT 3HaHWsl, IT0JyYeHHbIe B MPOIecce TEOPETUYECKOT0 00yUeHHsl, TeM
caMbIM (pOpPMUPYIOT TIPohecCrOHaNbHBIE YMEHHS U HABBIKH.

B miporiecce u3yueHust JUCLUTUTMHBI OCYIIECTB/ISIETCS TEKYIIUN ¥ MePUOJUUeCKU KOH-
TPOJIb 3@ pe3y/ibTaTaMd OCBOeHHUs1 yueOHOro Kypca. TeKyimid KOHTPO/b OCYIeCTB/ISeTCS
HEroCpe/ICTBEHHO B TPOLIeCCe YCBOEHMs, 3aKpervieHus, 000OIIeHus U CHCTeMaTH3aliu
3HaHWM, yMEeHWi, BJa/leHUss HaBbIKAMHM U TIO3BOJISIET OIEepaTHBHO /IMarHOCTUPOBaTb U
KOPPEKTHUPOBaTh, COBEPIIEHCTBOBATh 3HAHUS, YMEHWs W BjaJileHHe HaBbIKaMH CTY/EHTOB,
obecrieunBaeT CTUMY/IMPOBaHWE W MOTHBALMI0 WX JeATeNBHOCTH Ha KaXKJOM 3aHSTHH.
Texy1yii KOHTPOJIb OCYIIeCTB/IsIeTCsl B (hopMe YCTHOTO orpoca (cobeceioBaHUs).

[Tepropryeckrii KOHTPO/b LieJib KOTOPOro 0000IjeHrMe M CHCTeMaTH3alysi 3HaHUH,
npoBepKa 3((eKTUBHOCTH YCBOEHUS CTY/IEHTaMH OTpe/Ie/IEHHOTO0, IOTUYeCKHU 3aBepIleHHOTO
cofiep)KaHusl y4eOHOro Marepuasna OCYIIecTB/sieTcsi B (opMe 3alfuThl 1abOPAaTOPHBIX,
KOHTPOJIbHBIX PaboT.

OL[EHOLIHBIE CpeacCTBa AJid IpoBejeHUs TeKy'H_EEI‘/JI aTTecTaln

Tecmbl 015 camonpoeepku:
Bapuanm Ne 1.

1. YUro Ha3bIBaeTcs oforaiieHneM MmoJjie3HbIX HCKOMaeMbIX?

1. 310 nporeccs XUMUUECKOr0 pasze/ieHus MUHepasoB.

2. DOTO Tmpolecchl MeXaHW4YeCKOro pasjiesieHusi MuHeparoB 0e3 u3MeHeHHs
XMMHYECKOI'0 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 TpoLlecChl U3MEeHeHUsl CTPYKTYpbl, MUHepaJbHOI0, a MHOI/a U XUMHYeCKOro
COCTaBa rOPHBIX [TOPOJ, B 3eMHOU KOpe.

2. KoH1jeHTpaToM Ha3bIBaeTcH ...

1. mpoAyKT, B KOTOPOM MaccoBas [0JI1 IT0JIe3HOTO KOMIIOHEHTa 3HAuWTesIbHO BBIILE,
yeM B UCXO/JHOU py/ie;

2. IPOJYKT, B KOTOPOM MaccoBas 0/ T0/Ie3HOT0 KOMIIOHEHTa HKe, 4YeM B UCXOJHOU
PYZAE,

3. IPOAYKT, B KOTOPOM MacCOBasi [0/Is IT0JIe3HOT0 KOMIIOHEHTa BbIIIIe, YeM B UCXOZHOU
py/Zie, HO HIKe, YeM B KOHLIeHTparTe;

4. IPOAYKT, B KOTOPBIH BbI/IeNsIeTCst O0JIbIIasi 4yaCTh MUHEPAaIoB BMeIaroIei Opo/bl 1
Bpe/IHbIX NTPUMECEH.

3. CxeMa nery anmnaparoB NoKa3bIBaer...

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

2. KoJIMueCTBeHHbIe 1oKa3aTe/i 00oraitieHus AJisl KaKJoW orepaLyiu U TIPO/IyKTa;

3. KO/IMuUecTBO BOAbI, [f00aBjsieMOoe B ONpejeNeHHble OMepalydd W TPOAYKTHI
o0boraiieHus;

4. yTH Ce[jOBaHUs TI0JIe3HOTO MCKOTIAeMOT0 U TMPOJAYKTOB 00OTaIeHust C YCIOBHBIM
n300pakeHue amnraparToB.

4. CTenieHb KOHLIEHTPAILUH OKa3bIBaeT:

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

2. Bo ckonbKO pa3 MaccoBasi /10711 KOMIIOHeHTa B KOHLIeHTpaTe 6osiblile MacCOBOM /10/TH
3TOr0 KOMIIOHEHTa B UCXO/HOM pYyJe;

3. Kakast 1011 LIeHHOr0 KOMIIOHeHTa Iepelia B XBOCThI;

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

5. Uto nokasbiBaeT BbINYK/Ias XapaKTepUCTUKA KPYITHOCTH 110 IUTIOCY?
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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/1afiaroT II7IaMBI.

6. KakoBo Ha3HaueHHe oOmepanuM IMpeJBapHTEIbHOr0 IDOXOUEHHUSI B CXeMax
PYAOMOArOTOBKM?

1. In1st KOHTpOJISE KPYTTHOCTH [pOOIEHOT0 TIPOAYKTA.

2. 15151 moJTyyeHusi TOBapHOTO MPO/yKTa 3aJaHHOM KPYITHOCTH.

3. lns1 pa3zenieHus YaCTHL], UMEIOLLMX pa3/iuuus B TBePAOCTH Win ¢hopMe KyCKOB.

4. 111 oTAesieHusI TOTOBOIO II0 KPYMHOCTH IIPOAYKTAa OT MCXOZHOIO MaTepuala,
TIOCTYTIAIOIIIero Ha ApobsieHye.

7. JnAa rpoxoueHHs KPYNHOKYCKOBOIO0 MaTepuajia MpeuMYIecTBEHHO
HCIO0/Ib3YKTCA...

1. KOJIOCHMKOBBIE pelleTKU.

2. TUCTOBBIE peléra.

3. MPOBOJIOYHbIE CETKU.

4. IyroBble CUTA.

8. Ilpu kakoM yc10BHH 3(p()eKTUBHOCTH I'POXOUYEHHUS] paBHA HY/I10?

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

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

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

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

9. B ueM CyHIHOCTB Tporecca ApodieHus?

1. Pa3ziesieHue ChIMyurx MaTepyUassoB Ha K/IaCChl KPYITHOCTH.

2. PasgeneHue 1o/ie3HbIX UCKOMAaeMbIX 0[], [eWCTBMEM  BHELIHUX  CHJI,
Mpeo/I0/eBarolMX BHYTPEHHKE CUJIbI CLIEIVIEHHUS MEX/y YaCTULIAMMU.

3. OtgeneHvie OCHOBHOM MacChl BMeIllaloIllell MOpo/bl OT WCXOJHOW pyJbl Tiepef
TOHKHUM HU3MelbYeHUeM.

4. Jlo3upoBaHye U CMeIlMBaHWe Pa3/IMUHBIX [0 KayeCTBY I10JIe3HBIX MCKOIMAaeMbIX /IS
TMOBBIIIEHUS] OJHOPOJHOCTU KaUeCTBEHHOI0 COCTaBa PY[,.

10. Yto moka3bIBaeT CTeneHb JPo01eHus1?

1. Bo cKo/IbKO pa3 pa3mep OTBEPCTUI MpeAbIAYIero cuta 60sibie pa3Mepa OTBEPCTHH
TIOC/Ie[yO1L[er0 CUTa B CTaH/[apTHOM Habope CHT.

2. Bo cKosbKO pa3 KpyMHOCTh ApobeHOro mpoyKTa 0oJsibilie pa3mMepa pa3rpy30uHON
111e/I1 IPOOUIKHU.

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

4. Bo CKO/MBKO pa3 KPYMHOCTb KYCKOB ApOOeHOro mpojykTa OoJsibllle KPYITHOCTH
KYCKOB, TIOCTYTIAIOIIUX Ha ApobieHue.

11. B Me/ibHUIIAX CaMOM3Me/IbUeHNs HU3Me/Ibualiieil Cpefioi sIB/IAI0TCA:

1. cTanbHbIE CTEP)KHMU.

2. cTa/bHbIe WK YYTyHHbIE 11aphbl.

3. py/iHasl «rajs».

4. KpyIHbIe KyCKU PYy/bl.

12. Kakoi W3 mepeuMc/IeHHBIX MPOLECCOB He OTHOCUTCA K IPaBHUTALMOHHOMY
MeToAy oOoraieHus?

1. oTcazka

2. KOHL[eHTpaLMs Ha CToJIax.

3.o00raiijeHue B TSDKeNbIX CyCIeH3UsIX.
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4. oboraiieHuie 10 TPEHHIO.

13. O61acTh IPpUMeEHEeHHsI KOHI|eHTPALMOHHBIX CTOJIOB.

1. Ons oboraiteHusi 30/I0TOCOZEP>KaIUX MeCKOB U TOHKO U3MeJIbUeHHbIX Y[ PeJKUX
MeTaJIJIOB KPYITHOCTBIO MeHee 3 MM.

2. 1ns oboraitieHus yriiei KpyrnHocTbio 250-0,5 mm.

3. [lns1 oboraieHust pys YepHBIX MeTa/ioB KPynmHOCTEI0 50-0,2 Mm.

4. [Inst oboratteHust CyIbGUAHBIX PY/| LIBETHBIX MeTaslJIoB.

14. CymHocTb nporjecca neHHo# ¢ioTaiuu.

1. 'mapoduibHbIe YaCcTULIbI 3aKPeIISIFOTCS Ha BO3/AYIIHBIX My3bIpbKaX M BCIUIBIBAIOT Ha
TIOBEPXHOCTB, THPOPOOHBIE YaCTHLIBI OCTAIOTCS B 00beMe ITyJIbITbI.

2. TugpodoOHbIe YacTHL[bI 3aKPETISIFOTCS Ha BO3/AYILIHBIX My3bIpbKaX U BCIUIBIBAIOT Ha
TIOBEPXHOCTD, THPOQUIbHBIE YaCTUL[BI OCTAIOTCS B 00beMe ITyJIbITbI.

3. I'mapodobHbie U ruApodUILHBIE YaCTULIBI 3aKPEIISIFOTCS Ha BO3AYIIHBIX My3bIpbKax
Y BCIUIBIBAOT Ha MIOBEPXHOCTD.

4. T'napodobHbie v THAPOPUIBLHBIE YaCTULIBI OCTAIOTCSI B 00beMe MyJIbIIbI.

15. OcHoBHbIM (u3HUYeCKUM CBOWCTBOM MHHEpPAJ/IOB, OMNpeJAe/AIIUM
BO3MO)XHOCTb MarHUTHOr0 00oraiieHusl, sSIB/IIeTCs:

1. Y enbHasg MarHuTHas BOCIIPUMMYUBOCTD.

2. [InsnekTpuyeckasi IpOHULIAEMOCTb.

3. JlroMmuHecLieHUs (XOI0JHOe CBeYEeHHe).

4. TpubosnekTpruyeckuii 3 QexT.

Bapuaum Ne 2.

1. Ilesib10 000OraTUTE/IHHBIX MPOLIECCOB SIBJISETCH:

1. BeigjenieHre MeTaNIOB U3 XMMUUECKUX COeJJMHEHUW U OT/e/leHue HeMeTa/yInyecKux
KOMITOHEHTOB.

2. OunCTKa MeTaJlJIOB OT HeKeslaTe/IbHbIX MIPUMeCei.

3. OTzenenue 1osie3HbIX MUHEPA/IOB OT BMelLjarolel MOpoAbl U BpeJHbIX NIPUMeced U
rojiyyeHWe KOHLIEHTPAaTOB, 10 CBOeMy KayeCTBY Y/OBJIETBODSIIOLMX TpeOOBaHUSM
NOC/IeIYIOLMX Tepe/ie/sioB.

4. VI3BjieyeHue OT[e/bHBIX COCTAaB/SAIOLIMX TBEPAOr0 MaTepyasa C IIOMOLLBIO
pacTBOpUTeJISL.

2. IleHHBIM KOMIIOHEHTOM Ha3bIBaeTCH:

1. CkoruteHye 10JIe3HbIX UCKOIIaeMbIX B 3eMHOU KOpe.

2. DyileMeHT WM TIPUPOJHBbIM MHHepas, C Lie/bl0 TIOMy4YeHHs] KOTOPOro [oObIBaeTcst
T10JIe3HOe UCKOIIaeMoe.

3. TlpupojgHoe xuMHUUecKoe coeJuHeHHe, oOpasyroleecsi TMPU pas3IMUHBIX (U3UKO-
XVUMHYECKHX TIPOL[eccaX, MPOTEeKAMLHX B I7yOMHAX 1 Ha TIOBEPXHOCTH 3eMIIH.

4. DneMeHTbl WM TPUPOJHbIE MHUHepajbl, KOTOpble YXYZJLIAOT KauyecTBO
KOHL|eHTPaTOB.

3. ¢ dexTHBHOCTH 000raIeHUsA XapaKTepU3yeT...

1. NOMHOTY OTZe/eHUs MeJIKOrO MaTepyasa OT KPYITHOrO.

2. ¥3BJIeYyeHre rPaHUYHOIO Kjlacca KPYITHOCTH B C/IUB W/ B TECKHU.

3. [IO/I0 LJeHHOT'0 KOMITOHEHTa, Mepelle/jero B KOHLIEHTPaT U3 UCXOLHOU PYZpbl.

4. cTerieHb NMpUO/IV>KeHUS peasbHOTo Tpoliecca oboraitieHus K uiealbHOMY.

4. BoaHO-LI1I/1TaMOBasi CXemMa MOKa3bIBaeT:

1. Tlytu cnefoBaHus MOIE3HOTO MCKOTIAeMOT0 U TIPOAYKTOB 0DOOTallleHusi C YCI0OBHBIM
n300pa)keHreM arapaToB.

2. IlepeueHp U 1OC/Ie[0BATE/ILHOCTL TEXHOJOTMYECKUX IIPOLIECCOB W OIepaLjui,
KOTOPBIM I0/IBepraeTcsi roJjie3Hoe UCKOoIaeMoe.

3. KosmmuecTBeHHbIe 10Ka3aTeu oboralteHus /151 KaK/ol oriepariuu v TIPO/IyKTOB.
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4. KosmmuecTBO BO/IbI, I00AB/ISIEMOE B OTZE/bHBIE OTIepal[iy U TIPOYKTHI.

5. Kakasi u3 mepeumc/eHHbIX OmNepalui He OTHOCUTCA K MOATOTOBHMTE/TbHBIM
nporeccaM oboraieHus?

1. Ipo6nenue.

2. 'poxouenue.

3. YcpenHenue.

4. OuymnCTKa CTOYHBIX BOJ,.

6. UTo noka3biBaeT TOUKa MepeceyeHusi CyMMapHOHM XapaKTepPUCTUKH «II0 IITHCY»
C 0ChI0 abcrucc?

1. Pa3amep MakcMMasbHOTO KycKa B Tpobe.

2. Pa3amep MUHUMAJBLHOTO KyCKa B Tipo0e.

3. CpepHeMejuaHHbIN pa3mep.

4. CpeaHuii [yamMeTp Kycka.

7. JOCTOMHCTBOM INTAaMIIOBAHHBIX (JIMCTOBBIX) pelleT SAB/IAeTCA:

1. TIpofomKUTeTBbHBIN CPOK CYKOBI ¥ TIOCTOSIHHBIN pa3Mep OTBepCTHH.

2. bonbmas /omaAb «>KMBOrO CEUeHUs».

3. Manast nionja/ib «>KMBOr0 CEUEHHsI».

4. BBICTPBIM U3HOC, Pa3pbIB U CMeLeHUe ITPOBOJIOYEK.

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

1. E=g¢ — yx
e y\p-a
- “ A K
— -a
/))M ﬂM
3 E = (/J’-a)(a-ﬁ) .
' a100- ) p- 6)’
4' E = Qnodp l04
QHaap, *a
9. Uem ompepesnsieTca IJIaBHBIM 00pa3oM KOHeYyHas KPYMHOCTHb /JpP00/IeHOro
NPOAyKTa?

1. Pa3amepoM BKparieHHOCTH 3epeH M0J/Ie3HbIX MUHEepasoB.

2. KperocTsio py/bl.

3. MaccoBoti fioJieli 1leHHOTO KOMITIOHEHTa B py/ie.

4. KpynHOCTBIO UCXOAHOMW PYAb.

10. Kakum 00pa3oM NpoUCXOUT MPOIecC APob/IeHNs B KOHYCHBIX JPOOM/IKax?

1. 3a cueT AMHAMUYECKOTO BO3/IeHiCTBUS pOTOpa.

2. 3a cueT pa3/aB/IMBaHUS MeXY ABYMS IVIUTaMHU.

3. 3a cyeT 3KCLIeHTPUYHOTO JBV)KEHUSI BHYTPEHHEr 0 KOHyCa.

4. 3a cueT 3axBaThIBaHUs 3yObsIMU U PacKasbIBaHUs []0 TpeOyeMol KPYITHOCTH.

11. ITousTHE 0 THAPABINYECKON KIacCH(PUKAIMHA.

1. Tlpouecc paspeneHusi CMeCM MHHEPaJbHBIX 3epeH Ha K/acChbl KPYIHOCTH IIO
CKOPOCTSIM OCaXK/IeHUs1 B BOJHOM cpe/ie.

2. Tlpouecc pasfeneHdss CMeCM MHUHepalbHbIX 3epeH Ha KJjacChl KPYMHOCTH IO
CKOPOCTSIM OCaXK/IeHHs1 B BO3JYLIIHOU cpejie.

3. Ilpouecc pasgeneHusi CMeCM MUHEpPaJbHBIX 3epeH Ha K/acChl KPYMHOCTU TNpHU
TOMOIIU MMPOCENBAOILIMX TTOBEPXHOCTEM.

4. Tlpouecc pasfeneHyss CMeCM MUHEpa/IbHbIX 3epeH M0 IJIOTHOCTU B BOJHOM cpefie,
TMy/IbCHPYIOLLell OTHOCUTEbHO pa3Zie/isieMol CMeCH B BePTUKa/JIbHOM HarpaB/ieHUH.

12. ITpouecc pa3ae/ieHUsi YaCTHUI] B TSDKeIbIX Cpejjax (CycrneH3usaX) MPOUCXO/MT:

1. ITo MIOTHOCTH YaCTHIL].

2. Tlo cKOpOCTSM TaJieHust YaCTHL] B Cpefie.
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3. I1o KpynmHOCTH yacTuL.

4. Tlo dbopme vactuil.

13. I'1aBHBIM AOCTOMHCTBOM ()/IOTAI{HOHHOT'0 MeTO/a 000TaIeHUsI AB/IAETCA:

1. Huskuli pacxof; 371eKTpOSHEepryHu.

2. IIpocToTa NpoU3BOACTBEHHOIO KOMIL/IeKCaA.

3. OTHOCUTe/bHASA JiellleBU3Ha 10/TyYeHUs] KOHLIEHTPaTOB.

4. YHUBepCaIbHOCTb, BO3MOKHOCTD pasziesieHust JIF0ObIX MUHepaTbHbIX KOMIUIEKCOB.

14. B kakux nosisix NIPOUCXOAUT MarHUTHas cernapanus?

1. B 3/ekTpuyecKux MnoJjsx.

2. B HeOHOPOHBIX MarHUTHBIX ITOJISAX.

3. B 0HOPOHBIX MarHUTHBIX MOJISX.

4. B 3/1eKTpPOMarHuTHBIX IOJISX.

15. O6/1acTh IPUMEHEHHUS 3JIeKTPHYEeCKOH cernapanum:

1. O6oraiijeHue pys YepHbIX METaJI/IOB.

2. OO6oraijeHre TeXHOJIOTUYECKOTO ChIpbsi C HHU3KOM MacCOBOWM [10JIel I[eHHBIX
KOMITOHEHTOB.

3. JloBOIKA HEKOHMIIMOHHBIX KOHLIEHTPATOB PYJ, PeAKUX MeTa/lJIOB, KepaMHU4eCKOro
ChIpbSl, C/IFOJ, a/IMa30B.

4. OborairieHre BCeX TUTIOB MUHEPAIbHOTO ChIPBSI.

Bapuanm Ne 3.

1. Kakoe wu3 mnepeuuMc/IeHHbIX II0JIe3HBIX MCKOMAeMbIX He I0/Bepraercs
o0orameHu?

1. Hedrs.

2. JKene3ucTble KBapLIUTHI.

3. BokcuTel.

4. Anmasel.

2. XBOCTaMHU Ha3bIBaeTCA:

1. TIpoAyKT, B KOTOPOM MaccoBasi [0JIs1 LIeHHOIO KOMIIOHEHTa BBbIlIe, YeM B UCXOJHOU
pyZe, HO HIKe ueM Tpebyemasi B KOHLIEHTpaTe.

2. IIpoyKT, B KOTOPOM MaccoBasi [j0JIsl LIeHHOTO KOMITOHEeHTa 3HaUWTe/IbHO BbIllIe, YeM
B MCXOZHOM pyZe.

3. Ilpoxgykr, B KOTOpBI BbiflesisieTCss Oofbllasg uYacTh BMeIAIOI|ed TIOpOJbl U
He3HauWTe/IbHasl YaCThb L{eHHOTO0 KOMITOHEeHTa.

4. TIpoayKT, MOCTYTAILMA B JIF00YIO ornepanyio oboraiieHus 1 B 00y MalliHy.

3. Kakoii M3 mNepeuydC/JIeHHBIX TMpPOLIECCOB He OTHOCUTCA K COOCTBEHHO
o0oraTure/IbHBIM?

1. MaruuTtHas cenapauysi.

2. DyleKTpyUuecKas cerapariysi.

3. PaguromeTrpuueckas cerapayysi.

4. Arnomepanys.

4. CUTOBBIM aHa/IU30M Ha3bIBAeTCA:

1. VI3amepeHre KpPYyTHBIX KYCKOB 10 TPEM B3aUMHO IepreH/IUKY/ISIPHBIM HallpaB/IeHUsIM.

2. Pa3pnenenve marepuasna 1o CKOpPOCTH MaJileHUs] 4YaCTHUL] pa3/M4yHOM KDPYMHOCTH B
BOJJHOU cpefe.

3. V3mMepeHue uacTul] MOJ, MUKPOCKOTIOM M KacCH(UKaLMs UX Ha TPYIIbI B Y3KUX
rpaHuLiaxX ONpeJe/IeHHbIX Pa3MepOB.

4. PacceB mpo0Obl Marepuana Ha HECKOJIbKUX CHTaX C pa3/MYHbIMM CTaH/apTHHIMH
pasMepaMy OTBepCTHM 3aZJlaHHOTO MOZYJIS.

5. Kakoro Ha3HaueHue omnepanMyd KOHTPO/JIBHOIO TIpPOXO4YeHHsA B cxemax
PYAOIOATrOTOBKHU?

1. 1151 KOHTPOJISI KPYTTHOCTH APOOIeHOr0 TPOAYKTa.
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2. 1711 oJTy4eHus1 TOBapHOIO MPO/yKTa 3a/JaHHOM KPYITHOCTH.

3. [lns pasjeneHds Marepuaja Ha HECKOJbKO K/IacCOB KPYIHOCTU Tiepef,
KOHLIEHTpal[el Ha CTOoJIax.

4. [1nga oTpeneHWs TOTOBOTO MO KPYIHOCTU MPOJYKTa OT MCXOJHOTO MaTepuasna,
TIOCTYTIAIOIIIero Ha ApobsieHye.

6. Kak BiusieT yroj Hak/0OHa NpoceMBalollled NMOBEPXHOCTH IPOX0Ta Ha ero
NMPOU3BOAMTETBHOCTD U 3()(eKTUBHOCTb ITPOXOUEHHA?

1. He Bnuser.

2. UYem Oosblie yrona HAKAOHA, TeM BBIIIe [IPOM3BOAUTENBHOCTb TPOXOTa U
3¢ (HeKTUBHOCTE TPOXOUYEHMUSI.

3. Uem Oormblile yron HAKIOHA, TeM BbIlIe MPOW3BOJUTENEHOCTh T'POXOTa M HIDKE
3¢ (HeKTUBHOCTh TPOXOUYEHMUSI.

4. Yem Oorblile yros HAaK/IOHA, TEM MeHbIIle MTPOU3BOAUTEFHOCT TPOX0TA U OOJIbIIIe
3¢ (HeKTUBHOCTh TPOXOUYEHUSI.

7. Kakoe po0/ieHHe Ha3bIBAeTCs MEJTKUM?

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

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

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

4. Ot 30-10 mo 3 mm.

8. Cnioco6 pa3rpy3kKu u3MeIb4eHHOr0 MPOAYKTA U3 CTeP)KHEBOH MeTbHULbI:

1. CBobOOfHBIM CTMBOM Yepe3 pa3rpy304Hyo Lardy.

2. JIudrépamu NprHYAUTENBHO Y/anseTcsl U3 MeTbHULIbL.

3. Uepe3s Hapy)KHOe LIUJIMHPUUECKOe CUTO.

4. Yepe3 pellIeTKy C L{e/IsIMHA KITMHOOOpa3HOU (hOpMBI.

9. Kakoii #3 mnepeuHc/IeHHBIX anmaparoB OTHOCHTCA K IeHTPOOeXHBIM
Kj1accugukaropam?

1. CivpasnbHbli KnaccupuKaTop.

2. Peeunblii kaccudukaTop.

3. IlupamuianbHeIN KaaccudrkaTop.

4. 'nIpOLMKIIOH.

10. ®doTanuoHHOE 000ralieHne 0CHOBAHO:

1. Ha pasnuuny B cMauBaeMOCTH MUHEpPAaJIOB.

2. Ha pasmuuuu B IJIOTHOCTSAX MUHEPAJIOB.

3. Ha pa3nyuunu B LiBeTe MUHEpasoB.

4. Ha pa3nuny MUHEpaoB B CIOCOOHOCTH OTpakaTb, MPOIYCKaTbh, TIPEJIOMJISITH CBET.

11. Ha3HaueHHUe peareHToB - codupareseii Bo ioTarum:

1. dnst rugpodobr3aryiy TOBePXHOCTH YaCTHII.

2. [lnsa rugpoduamsalyiyi NOBepXHOCTH YaCTHL].

3. Jns uameHenus pH (ioTarjuoHHOM My/IbIIBIL.

4. [111 3MeHeHHs1 NIOHHOT'O COCTaBa ITyJIbIIbI.

12. Kako# 13 nepeunc/IeHHbIX anmnapaToB He sIB/IsieTCA IPaBUTAllMOHHBIM?

1. BuHTOBOM cemapartop.

2. TspKesmocpeiHbINM KOHYCHBIN Ceraparop.

3. DJIeKTpOCTaTUUeCKHi cerapaTop.

4. [THeBMaTHUeCKuM cernapaTop.

13. OriMuuTeNlbHOH  O0COOEHHOCTHIO  CemapaTopoB  /isi  oOoraimeHus
/1a00MarHUTHBIX Py/| ABJISIETCA:

1. Hasinuvie BaHHBI.

2. Hamune 6apabaHa W3 HEMarHUTHOTO MaTepuaia.

3. Hannuume MarHUTHOW CUCTEMBI U3 TTIOCTOSTHHBIX MarHUTOB.

4. Hamume paboueli 30HBI MasioW JI/TMHHBI M BBICOTHI C BBICOKOM HANpsDKEHHOCTHIO
TOJIS.
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14. Heo0xoauMMpIM YC/JI0BHEM Ppa3/ie/ieHuss MHHEPA/JIOB MNPH 3JIEKTPHYECKO#
cernapanyu siB/ISeTCA:

1. ITpumeHeHHe peareHTOB.

2. Co3ganue cpefibl pasjiefieHusi MPOMEeXYTOYHOW TUIOTHOCTH MeXAY TJIOTHOCTSIMU
pasziesiieMbIX MUHepasioB.

3. Co3zaHre HeOZJHOPOAHOTO0 MarHUTHOTO TIOJIS.

4. 3apsi/ika YaCTHI] TeM WX UHBIM CITI0COO0OM.

15. IlesibI0 000raTUTE/IBHBIX MPOLIECCOB SIB/ISIETCS:

1. BeigjenieHre MeTa/l/IoB U3 XMMUUECKUX COeJMHEHWU U OT/ie/leHre HeMeTa/UInyecKuX
KOMITOHEHTOB.

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

3. OTzeneHue 1oJie3HbIX MUHEPA/IOB OT BMeLLatoLeil MOpo/ibl U BpeJHbIX NpUMeceld 1
pazzesieHrie KOMIIOHEHTOB Ha PsiJ| POAYKTOB, MPUTOAHBIX IS labHeHel iepepaboTKy.

4. V3ByieueHue OT[e/bHBIX COCTaB/SIOLIUX TBEPZOro TI10JIe3HOI0 WCKOIaemMoro cC
TIOMOLLBIO PACTBOPUTEIS.

KonmpoabHasa paboma Nel

Hamucats Ha3BaHUe MpOAYKTOB O6OFaLL[eHI/I$I " 0aTb UM OIIpee/IeHud.

Harcate OCHOBHBbIE TIOKasaTelnu TPOAYKTOB oboramieHws. [laTh ompeseneHus u
HAIrimcaThb q)OpMYJ'IBI AJId UX OTIpeZie/IeHrs.

KoumponabHasa paboma Ne2

[To mpencTaB/eHHbIM [JaHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuKy. [lo rpaduky
orpe/ie/TUTh: MaKCUMaJIbHBIM pa3Mep MaTepuarna B Tpobe, cpeHHM pa3mep, mpeobsiasaHue
YaCTHLl, YaCTHBIA BbIXOJ, K/1aCCOB.

KoumpoabHasa paboma Ne3
HpI/IBECTI/I 9CKU3 060py,ELOBaHI/I$I Ha BBI60p AJI FpOXOIJEHI/IH, APO6TI€HI/IH NJiIn
u3MesbueHust. Harmcats npuHImn paboTbl 060pyoBaHus, JOCTOMHCTBA U HEJOCTATKH.

KonmpoabHasa paboma Ne4

HpI/IBECTI/I 93CKH3 060py,£[OBaHI/I$I AJid TPAaBUTALIMOHHOI'O U MAdI'HUTHOI'O 06OFaH_[eHI/I$I
TOJIe3HBIX HWCKOTaeMbIX. Hammcate mnpuHOMN paboTel 000pyJoBaHMs, [OCTOMHCTBA U
HEeI0CTaTKH.

Hanucatb ¥ TipefCTaBUTh CXeMaTUUHO MeXaHU3M JeUcTBUsS  (P/IOTAaLlMOHHBIX
peareHTOB.

KoHmponbHas paboma Ne5
Knaccudukaius oneparuii  00e3BO>KMBaHUsS. VX Ha3HaueHWs, JOCTOWHCTBA U
HeZIOCTaTK! Oreparuii.

KonmposabHasa paboma Ne6
[TpuBeCTH MPUHIMNHAIBHYIO CXeMy 000TaleH!us: MarHeTUTOBOU PY/IbL.

IIpumepHbiii nepeyeHb memM U 3a0aHuli 0151 N0020MOBKU K 3auemy U 3K3ameHy:

1. Kakue cBoiicTBa MUHEPAJIOB UCTOb3YIOTCS TIPY Pa3/IMUHbIX MeToJaX 00oraieHus ?

2. Korza Heo6Xx01uMo TIPUMEHSITh MeXaHUUeCcKoe oborarteHue?

3. V3 Kakux orepalyii COCTOSIT MPOLIeCcChl 00oralleHUs ?

4. Kakuve mipomecchl  TepepabOTKM  MHHEpasbHOTO  ChIPbS  HA3bIBAIOTCS
TIOArOTOBUTE/TEHBIMU?

21



5. Kakue nporjecce! mepepabOTKH MUHEPATBbHOTO ChIPhsi HA3bIBAIOTCSI OCHOBHBIMU?

6. Kakue miporjecchl  repepabOTKM  MHUHepaJbHOTO  ChIpbSi ~ HA3bIBAIOTCS
BCIIOMOraTe/IbHbIMU?

7. Kakue MpoyKThI M0JIyyaroT B pe3y/bTare oborarijeHus?

8. UeM ormpepiesiseTcs Ipefie/ibHO BO3MOKHAsE MaccoBasi [0/1s1 LIeHHOT'O0 KOMIIOHEeHTa B
KOHLIeHTpaTe?

9. IlpuBeuTe KaueCTBEHHYIO CXxeMy 00OTralljeH!st U CXeMy LIeTH amnraparos.

10. Uem ormpegesnsieTcss KPYITHOCTb, [0 KOTOPOMW TII0JIe3HOe HCKOIaemoe JpoOuTcs,
M3MesibuaeTcs nepes oboraijeHrem?

11. TloueMy mipuMeHsieTCsl CTafuaabHOe [pobsieHre? UTO Ha3bIBaeTCs OTKPBITBIM U
3aMKHYTBIM LIUKJIOM JApO0ieHus ?

12. Kakwue arirapathbl UCTIONb3YOTCS 7151 JpOO/IeHyst U U3MeJTbueHust py/Ibl?

13. B ueM COCTOUT Ha3HaueHue ornepalyii FpoxoueHus, KaaccupuKauu?

14. Kakue armapaTbl UCHO/Ib3YHOTCS /1J1s1 OTlepaLivii FPOX0YeHUs U KjlacCupuKaLmy?

15. Kakvie 3akOHOMEPHOCTH Jie)KaT B OCHOBe I'PaBUTALIIOHHOTO Tporiecca oboramjeHus?
Krnaccugukarysi rpaBUTal{MOHHBIX [TPOLIECCOB.

16. UTto Ha3biBaeTcs npoLeccom orcaaku? OTcaZouHble MalluHbI.

17. Kakue cwibl [JeMCTBYIOT Ha MHHepa/JbHble YacTULIbl Ha TIOBEPXHOCTH
KOHLIeHTPALMOHHOI'0 CTOJIa?

18. Kakue rmosie3Hble HCKOTaemMble 00OraljatoTCss Ha KOHLIEHTPALMOHHBIX CTOJax?
OoborairjeHre Ha BUHTOBBIX CellapaTopax M KOHLIEHTPALIMOHHBIX CTOJIaX.

19. YUto Takoe TsKesnas cpejia U Kakve THUIIbI TsDKeJIbIX CpeJi BCTPeuaroTCsl B IIPaKTHKe
oborarieHus ?

20. B ueM 3ak/royaeTcs CyLHOCTb IpoLiecca pasziesieHus B TsUKe/blIX cpejax?

21. Kakue CylL[eCTBYIOT OCHOBHbIE TWIIbI arrnapaToB /[Ji pasfe/leHUs B TsKebIX
cycrieH3usix? OnUIIUTe PUHLUIT UX PabOTHI.

22. Knaccudukanus (QoTalMOHHBIX TpOLeccoB. B uem 3akjrouaercsi mpoliecc
¢dbnorayumn?

23. UTo Ha3bIBaeTCsA KpaeBbIM YIJIOM CMauyuBaHUS?

24. KakoBO Ha3HaueHue (I0TallMOHHBIX peareHToB, UX K/lacCU(UKaLus?

25. B uem nipenmy1iiecTBO (IOTAl[MOHHOTO METOZA 0OO0TaleHus repe/; 0CTaTbHbIMU?

26. Uro Ha3biBaeTcsi MpsiMOM U oOpaTHOU doTarueii? Kakue omepaijuu ¢uiotanmu
Ha3bIBAKOTCSA OCHOBHBIMM, [1ePeUYUCTHBIMU, KOHTPO/IbHBIMU?

27. Kak BbIJ|efSIOTCS 1|eHHble KOMIIOHEHTbl TIpU CeeKTUBHOU M KOJIJIEKTUBHO-
Ce/IeKTUBHOM cxemax ¢uioTaluu?

28. Kiaccudukauys ¢GaoTauMoOHHBIX MalllvH. BcromoraTtenbHoe — (i0TalOHHOE
obopyioBaHue.

29. MarHuTHoe 1oJie ¥ ero CBoMcTBa. MarHuTHasi BOCIPUMMYHUBOCTb.

30. Kak pa3nuuaroT MUHepasbl 0 MarHUTHBIM CBoOMcTBaM? Kakoi cumbl TpeOyroTcs
MarHUTHBIE T10JIs1 IJIs1 UX oboraireHusi?

31. OTKpBITbIE U 3aMKHYTble MarHUTHbIE CUCTeMbl. MarHuTHbIe 1107151 CerapaTopos.

32. Kakue CyleCTBYIOT TUIIbI MAarHUTHBIX CerapaTopoB?

33. MarHuTHBIe cernapaTopsl Jjist 000TaleH|st CUIbHOMarHUTHBIX PY/.

34. MarHuTHbIe cerapaTopbl /iJisi oboraiieHyst c1aboMarHUTHBIX DY/,

35. Ha3zoBuTe MeTo/jbl ¥ anmapaThl 00e3B0XKMBaHUS TIPOAYKTOB 00OTraIieHus!.

Lenbto mabopaTopHbIX pabOT MO JAHHOM AWUCHUIIMHE SIBJISIETCS MPAKTUYECKOe O3Ha-
KOMJIEHWe CTYJIeHTOB C pa3IMuHbIMU TIpolleccaMM U MeToZamMy oOorailleHusi ToJie3HbIX
WCKOTIaeMbIX, a Tak)Ke TI0/lyueHHWe HABBIKOB TI0 BBLITIOJHEHUIO pa3/MUHbIX OMbITOB. B
YaCTHOCTH, CTYJleHT [0/DKeH yMeTb IpaBWIbHO 0OOCHOBaTh MpPUMeHeHHe Tpoliecca WIu
MeToZia oOoraijeHus /s 3a[JaHHOTO THIMA pY/bl, pPacCUMTaTh OCHOBHBIE TIOKa3aTesn
oboraijeHUss U  Tpe/CTaBUThb VHJUBHU/yalbHbIi  OTUeT. Bce  mosyueHHble
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SKCIIepUMeHTa/IbHbIe /laHHble HeoOXOJWMO TPOAHaTM3UPOBATh, TIPOBEPUTH BBIMIO/HEHA T
OCHOBHasi 1leJib  paboThl, CHOPMY/JMPOBAaTh BLIBOALL. ECAM  MOJyueHbl — HU3KHe
TeXHOJIOTHUeCKHe TIOKa3aTend o0oramjeHus, yKa3aTb BO3MO)KHble TIPHUMHBI U IIYTH
TMOBBILLIEHUS TI0Ka3aTesiel.

[Tpu BbIMIOSTHEHUM pabOT CTPOro COOMIO/aTh MpaBWIa TEXHWUKU 0€30MacHOCTU U WH-
CTPYKLMHU TI0 paboTe C amnmaparypoi.

[TepeueHsb 1abOpPaTOPHBIX paboT:

1. Vi3yuenue paboThI 1I€KOBOM JPOOMIKK ¥ TIPOU3BO/ICTBO CUTOBOTO aHA/IHM3a
2. U3yuenuwe paboOThl THUPALMOHHOTO TpOXOTa U orpejeneHue 3QPeKTUBHOCTH
rPOXOUEeHUs
3. 3yyeHue niporjecca U3MesibueHusl py/i B IapOBOU Me/TbHULIE
4. OborariieHye >Keie3HbIX Pyl HA MarHUTHOM CeTlapaTope
5. OboraiijeHue MOJMMeTa/VTHUeCKUX Py/, 10 CXeMe MPSIMOM celleKTHBHOU (ioTariuu
6. OborarieHue TOIe3HBIX UCKOTIAeMbIX Ha KOHL[EHTPAL[IOHHOM CTOJIe.

[Tpu BBITTOJIHEHWM KOHTPOJIBHOM pabOThI CTY/IEHTHI [JO/DKHBI HAYUHTbCS PACCUUTHIBAThH
KOJINYeCTBEeHHbIN MUHepa/JioTHUeCcKrii CoCcTaB pPyJ, U KOHLIEHTPATOB, OMpe/ie/sTh MpefebHO
BO3MO)KHYIO MAacCCOBYIO [IOJIF0 KOMITOHEHTa B TMPOAYKTax 00OrameHus U MacCOBYIO [OJTHO
KOMIIOHeHTa B 00beJMHEHHOM TIPOJAYKTe, T.e. TIPUOOPEeCTHM HaBbIKM WCIIOIb30BaHUs
TeXHOJIOTHUECKHX TIOKa3aTesiel /7iss COCTaB/ieHus OasaHca MPOAYKTOB 00OTralieHus..

[y oLjeHKU TIpoIiecCOB oOoraiileHusi TMoJie3HbIX HCKOMaeMbIXx HeoOX0JUMO YCBOUTH
OCHOBHbIe TEXHOJIOTUUeCKHe TOKa3aTe/d: BbIXOJ TPOAYKTa, MaccoBasi [0/l KOMIIOHEHTa,
M3BJieueHre KOMITIOHEeHTa, CTeleHb KOHIIeHTpAllMH, CTeleHb COKpalleHus, 3((deKTUBHOCTh
oboramjennst. CTyeHTbI [JO/DKHBI YMeTb TI0/Ih30BaThbCsl (OPMYIaMU JIsi  OTIpeZie/IeHHs
BbIXO/la KOHI[eHTpaTa TI0 JaHHbIM XHMHUYeCKOTO aHaiv3a TIPOAYKTOB TiepepaboTKHy,
ypaBHeHUssMH 0OajlaHCa W YpaBHEHHEM, CBSI3bIBAIOLIUM MEXIy CO0OM OTHOCHUTe/TbHbIE
rokaszarenu. Kpome 3Toro, CTy[eHTbl [O/DKHBI HayudUTbCS paCcCUMTHIBaTH OCHOBHbIE
TeXHOJIOTUUeCKWe TIOKas3aTeld pasfie/ieHusi TI0  CelapaliMOHHbIM  XapaKTepUCTUKaM.
WuTepnipetripoBath (pakiMOHHbIE, CeTlapaljiOHHbIe XapaKTepUCTUKU U [-(QYHKIUIO pybI.
Pa3nuuarh cerapaljiOHHbIe XapaKTepUCTUKW arrapaToB T'PaBUTAl[MOHHOTO, MarHUTHOTO,
(bI0TaLIMOHHOTO U 3/1IEKTPUYECKOT0 MeTO/I0B oboralijeHusl. PacCuMThIBaTh roKa3aTesii BOJHO-
IIJTAaMOBOM CXeMbI U YMETh COCTaBJ/ISITh OajlaHC BOZIBI B OTIEpaIHH.

B mporjecce BHITIONHEeHUS] KOHTPOJBHOM PabOThl CTYJEHThI JO/DKHBI TakK)Ke HayUUThCS
CTPOUTb U TIOJIb30BaThCsl XapaKTePUCTUKaMU KPYMHOCTU TIPOAYKTOB, OMpeJesisiTh
3QPeKTUBHOCTb TPOXOUEHWS U PACCUMTHIBATH KOJIUYECTBO TPOJAYKTOB B OIepaLyu
rPOXOYeHHsT TI0 TpaHYJOMeTPUUeCKUM  XapaKTepUCTUKaM;  OMpeJie/iiTb  BeIUUHHY
LUPKY/MPYIOIeid Harpy3ku [jis OJHOCTaZiiaTbHOM CXeMbl W3Me/bUeHUs; OrpeJesisiTh
CKOPOCTH TaJieHUs] YaCTHI] pa3/InUHbIX MUHEPAJIOB 3aZlaHHOM KPYITHOCTU B Pa3HbIX Cpejjax.

[y BBITIO/THEHUsI KOHTPOJIbHOM paboThl CTYJeHT NPUHUMAaeT UCXOJHble JaHHbIe Jist
KaK/IOTO 3aZlaHMsi B COOTBETCTBYIOL[MX TaO/iuIlax U pHUCyHKaX. Homep BapuaHTa
COOTBETCTBYeT IOC/eIHUM LIUppaM B 3aUeTHOU KHIKKe (JJ151 CTYZIleHTOB 3a04HOM (DOPMBI).

BrbimonHeHHast KOHTPOJIbHasi paboTa TIpe/ICTaB/seTCs B BUIe TIOSCHUTETBHON 3aTMCKH,
othopmeHHo# ¢ cobmoeHreM TpeOoBaHUM AeHCTBYIOLIMX CTaHAAPTOB. B 3aruicke [JO/DKHBI
TIPUBO/IUTBCS  YCJIOBUST  3a7iau, OOOCHOBaHWE TIPUHATOTO — peIleHus, HeoOXo[uMbie
BBIUMC/IeHUs], TpaduKy, TabIULIBI U CChIIKM Ha MCIOJIb30BaHHbIE JINTepaTypHble UCTOYHHKU.
Bce Tabmuipl ¥ pPUCYHKH [O/DKHBI WMETh Ha3BaHWEe, KpUBble Ha rpadukax [[O/DKHBI
HYMepOBaTbCsl C pacUIM(PpPOBKOM B TMOAPUCYHOUHON HaAmucu. PacueTbl IOHKHBI
TIPOM3BOJUTHCS C UCI0J/Ib30BaHKWEM CTaH/IapTU3UPOBAHHBIX eIUHUL] (PU3UUECKHX BeJTMUMH.
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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

yTIpaB/ieHUs
COPHBIX TIOPOJ, U

11 riepepaboTKu

MaCCHBA B ITpoLieccax AOGBI‘J

[10/1€3HbIX MCKOITaeMBbIX.

dHaJ/IM34,)

CBOICTBaM
COCTOSIHVE

TBep/bl

épeueHb meopemuuyecKux 60npocoe K 3K3amMeHy:

BaKOHOMEpPHOCH ToBeZieHus1 1. Kakue CBOWCTBa MUHEPAIOB UCMOMb3YIOTCS TIPH Pa3/IMUHBIX METO/laX 00orarieHus ?

. Kora HeobxoauMo NMpUMeHsITh MexaHh4yeckoe oboraiieHue?

. VI3 Kakux omeparyii COCTOSIT TIPOIieCcChl 060TaIIeHus ?

. Kakue mipotieccrl iepepaboTKy MUHEPa/bHOTO ChIPbsi HA3bIBAKOTCSI TIOTOTOBUTE/TEHBIMU?

5. Kakue nporjeccel mepepabOTKH MUHEPATBHOTO ChIPhsi HA3bIBAIOTCSI OCHOBHBIMU?

. Kakue nipotieccrl iepepaboTKy MUHEPa/bHOTO ChIPbsi HA3bIBAKOTCSI BCIIOMOTATe/IbHBIMU?

. Kakue nmpoziyKThI 10/Iy4aroT B pe3ysbTaTe 00orameHus ?

. Uem oripezienisieTcs npeie/ibHO BO3MOXKHAsi MacCoBasi [j0JIs1 LIeHHOT'O KOMITOHeHTa B KOHLIeHTpaTe?

. [lpuBeiuTe KaueCTBeHHYIO CXeMy O0OoraleHHsI M CXeMy Lielld araparTosB.

10. Uem oripe/iesisieTcsi KPYIHOCTD, /10 KOTOPO# T0J/Ie3HOe MCKOoTaeMoe JpOOUTCs, N3MesbuaeTcs repe/
OorarieHyem?

Ymethb

yTIpaB/ieHNs
COPHBIX TIOPOJ, U

11 1iepepaboTKu

BbI6I/IpaTb MeTO/[bl dHdJ/IM34d,
3dKOHOMEDHOCH I1I0BeI€HWsA

CBOICTBaM
COCTOSIHVE

MaCCHBA B ITpoLieccax AOGBI‘J

TBep/bl

[10/1€3HbIX MCKOITaeMBbIX.

[pumepHble npakmMuyecKue 3a0aHus 0/11 IK3aMeHa:
OCTaBUTh CXeMY /il 00OTaIIeHNsI PY/IbI

Bnanets

CIT0COOHOCTRIO
METO/IbI

BbIOMpAT
aHanmM3a,|

3dKOHOMEPHOCH ITOBeJeHMsI

ewiums 3a0auy:
TpeJie/IUTh MacCCOBYIO /I0/IF0 MeJW B KOHILIEHTPATe, COCTOSAIIEM M3 TTMPUTa U MUHEPAJIOB, YKa3aHHbBIX B
ab/tu1e (110 3aIaHKIO)




CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[Tnanupyemsble pe3ynbTaThbl

O1jeHOUHBIE CpeICcTBa
o0OyueHust 1 peA

yTIpaB/I€HUST CBOMCTBaMH
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 060raleHus 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 MeZI B XBOCTBI [I/Isl YCJIOBUM, YKa3aHHBIX B Ta0JI.

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:

CoCTaBUTE CXeMy [Jisi 00OTallleHHsI PY/bI
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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:
IMTHHOBAL[MIOHHBIX peleHui Mo|COCTaBUTb CXeMy /7t 000oraliieHusi 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 oOoraltieHust 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,

- M3B/IeYeHue yKesie3a B XBOCTBI [I/Isl YC/IOBUM, YKa3aHHbIX B TabIL.

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:
CoCcTaBUTh CXeMy /IJ1s1 00oTralleHust pyabl

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,

- M3BJIeU€HHE MeJIV B XBOCTBI [I/Isl YCJIOBUM, YKa3aHHBIX B Ta0JI.

Pe3y/ibTaThl pacueTa TEXHOJOTMUECKUX TMOKa3aTesieid 0pOPMUTE B BU/le CTaHAAPTHOM Tab/ULIbI.
OnpefenuTb MapKy MeJHOTO KOHLIeHTpaTa 13 TabJ1.
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0) Ilopsgok npoBejeHHs NMPOMEXYTOYHOM aTTeCTAllMH, MOKa3aTeJlM U KPUTepHH
OLleHUBAHMA:

[Tpome)KyTOouHasi aTTecTalysi MO AUCIUIUTHHe «OOoraijeHre I0/Ie3HBIX HCKOTIAeMbIX»
BK/IIOUAeT TeOpeTUUeCcKWe BOIPOCHI, TO3BOJISIIOLME OLIEHUTb YDOBEHb YCBOEHUS
oOyJaroIMMHCs ~ 3HAHWM, W  TIpaKTMUeCKWe  33/jaHusl,  BbISB/SIOIIME  CTereHb
c(hOpMHPOBAHHOCTHU YMEHUU U BJaJleHHUH, POBOAUTCS B (hOpMe 3aueTa U 5K3aMeHa.

3aueT W 3K3aMeH 0 [JaHHOW [JUCLIMIUIMHE TPOBOJSTCS B YCTHOU (opme To M Ouseram,
KaK/bll M3 KOTOPBIX BK/IFOUAeT 2 TeOpeTHYeCKHX BOIPOCa U OJHO NpaKTUUecKoe 3aZjaHue.

3aueT M 3K3aMeH IPOBOJSATCS T10 OWeTaM, OXBaTHIBAIOLIM BeCh MPOI/IeHHbIA MaTepHrall.
[Io oOkoHyaHMM OTBeTa 5K3aMeHaTOp MOJKeT 3aaTb CTYZAEHTy [OIOJHUTe/NbHblE W
YTOUHSIIOIIMe BOTPOCHL. [T0/0KUTEeNBHBIM TakKe OyJeT CTpeM/eHHe CTYAEHTa W3/I0KUTb
pa3/iMuHble TOUKW 3peHHs] Ha pacCMaTpuBaeMyr IpoOsieMy, BbIpa3uThb CBOe OTHOIIEeHHe K
Hell, TIPUMEHWTb TeOopeTHYyecKWe 3HaHWsS [0 COBpPeMeHHbIM TmpobieMaM oOoraieHus
T10J1e3HbIX NCKOIaeMbIX.

IToka3aTe/su U KpUTepUHU OlleHUBAHHUA 3ayeTa:

— Ha ¢opMy aTTecTaliM «3auTeHO» — 00yuarolIWiics MOKa3bIBaeT BbICOKUH, CpeHUN WU
IIOPOTrOBbIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHLUM, T.e. CTY/eHT, [1pe/iCTaB/IseT 3HaHUs
OCHOBHOTO yueOHO-TIPOrpaMMHOTO MaTtepuana B oObeme, HeOOXOAWMOM /ISl AabHeHIen
yueObl W TipeficTOsiiell paboThl MO CIIEManIbHOCTH, CIIPaB/ISIOLUIMNACS C BBITIOJIHEHHEM
3a/laHuii, TpeJlyCMOTPEHHbIX IIPOrpaMMOM, 3HaKOMBIM C OCHOBHOW JIATepaTypoM,
peKOMeH/I0BaHHOM MPOrpaMMOH.

— Ha QopMy aTTecTallid «HE 3aUT€HO» — pe3y/bTaT O00ydyeHUs He [OCTUTHYT,
oOyyaroimuyiicss He MOXKeT T0Ka3aThb 3HAHUSI Ha YPOBHE BOCIIPOM3Be/leHUsT U OOBSICHEHUS
VH(OpMaLMK, He MOXKeT TI0Ka3aTh UHTe/I/IeKTya/lbHble HaBbIKM pellieHus POCThIX 3ajiau, T.e.
y CTyzAeHTa, OOHapy)KMBarOTCS Tipobenbl B 3HAHUSAX OCHOBHOTO Y4eOHO-TIPOrpaMMHOTO
MaTepuaa, AOCTUTHYThI TPUHLUMUA/IbHBIE OLIMOKA B BBITIOJTHEHUH TPeJyCMOTPEHHBIX
TporpamMMoM 3ajlaHui.

IToka3arTenu U KpUTepuy OLleHNBAaHUA JK3aMeHa:

— Ha OLEHKY «OT/IM4YHO» (5 GanioB) — oOyuaromuicsi MOKas3biBaeT BBICOKHM YpPOBEHb
c()OPMHPOBAHHOCTM  KOMIIeTeHLMH, T.e.  CTY[eHT, TIpe/CTaB/seT BCeCTOPOHHee,
cucTemMaThyeckoe U TyboKoe 3HaHMe yueOHO-TIPOrpaMMHOTO MaTepuasia, yMeHrHe CBOOOIHO
BBITIO/THATH 3a/jaHus, IpelyCMOTPeHHbIe NTPOrpaMMOM, YCBOMBILINM OCHOBHYIO U 3HAKOMBIN C
JIOTIOJTHUTeNIbHOM JIUTepaTypou, peKOMeHJ0BaHHOW mporpammoil. Kak mnpaBumio, orjeHka
"OTIMUHO" BBICTAB/SIETCS CTyJEHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX TTOHSITHM
JUCLIMIUIMHBL B UX 3HaueHWHW [y TiproOpeTraemoii rpodeccuu, MPOSBUBLIMM TBOpUECKHe
CrIOCOOHOCTM B TIOHMMAHUM, W3/I0)KEHWM W WCIOMb30BaHWM  y4eOHO-TIPOrpaMMHOTO
Marepuasa.;

— Ha OIL[eHKY «XopoIo» (4 06amia) — oOyuaromuiicsi TIOKa3bIBaeT CPeHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHL[UM, T.e. CTy[eHT TpeJCTaB/sieT TOJHOe 3HaHHe y4eOHO-
NIPOrpaMMHOr0 MaTepuasa, YCIHellHO BBINOIHAKIIMK I[peyCMOTPEHHble B IIporpamme
3a/laHus, YCBOMBIIMK OCHOBHYHO JIUTEpaTypy, peKOMeH/0BaHHyl0 B mnporpamme. Kak
MpaBW/IO, OL|EHKA 'XOpOoWIO" BBICTAB/ISETCS CTYJEHTaM, I10Ka3aBLIMM CHUCTeMaTU4YeCKUn
XapaKTep 3HaHWUW M0 AWCLUIUIMHE W CIIOCOOHBIM K MX CaMOCTOSITeJIbHOMY TIOTIOJTHEHHIO U
00OHOB/IEHUIO B XO/Ie AajbHelIel yueOHOM paboThl U IPOQeCCHOHATBHOM [1eITe/TbHOCTH;

— Ha OLIeHKY «Y/OBJIeTBOpUTe/NbHO» (3 Oanna) — o0yuaroluiics 1oKasblBaeT OPOroBbIi
ypoBeHb C()OPMUPOBAHHOCTH KOMITeTEHLIUH, T.e. CTy/leHT, NpeJCTaB/sieT 3HaHHUsI OCHOBHOT'O
yueOHO-TIPOrpaMMHOT0 MaTepuaia B o0beme, HEOOXOAMMOM /s Aa/bHeHIer yueObl U
nipeicTosiieli paboThl M0 CHeLUaNbHOCTH, CHPAaB/SIOIMIMNACT C BBITIOJTHEHHUEM 3a/laHWH,
NpelyCMOTPEHHBIX MPOrpamMMoOi, 3HAKOMbIN C OCHOBHOW JIUTEPaTypOW, pPeKOMeH/0BaHHOMN
nporpaMMoi. Kak mnpaBuio, olLieHKa "Yy[OB/IETBODUTENBHO" BbICTAB/ISETCA CTyJ/eHTaMm,
JIOMYyCTUBIIMM TOTPEIIHOCTH B OTBETE Ha 5K3aMeHe W MPU BbINIOJIHEHUM 3K3aMeHal[OHHbIX



3aflaHui, HO 0O0/a/aroImyUM HeoOXOAWMBIMU 3HAaHWSIMU /IS WX YCTPaHeHUs 107
PYKOBO/ICTBOM TIperio/iaBaTe/isi;

— Ha OILIeHKY «HEY/IOBJIETBOPUTEbHO» (2 0ana) — pe3ynbTaT 0OydeHUs He JOCTUTHYT,
oOyuaroluiicsi He MOJKeT TIOKa3aTh 3HAHWSI HAa ypPOBHE BOCIPOU3BEZEHUS W OOBSICHEHUs
vH(bOpMalLy, He MOJKeT T0Ka3aTh WHTe//IeKTya/lbHble HaBbIKU pellleHUs TIPOCThIX 3ajady, T.e.
y CTyJeHTa, oOHapyKuBaroTcs mpobesbl B 3HAHUSX OCHOBHOTO Yy4eOHO-TIPOrpPaMMHOTO
MaTepHuasa, AOCTUTHYThl TIPUHIMITHAIbHBIE OIMMOKA B BBITIOJTHEHUW T1PeyCMOTPEHHBIX
TpOrpamMMoM 3alaHui.

Ha OI[eHKY «Hey/I0B/IeTBOPUTENbHO» (1 6asut) — o0yuaromuiicss He MOKeT MoKa3aTh 3HaHUS
Ha YypOBHE BOCTIpOM3BeJeHUS W O00BbsCHeHUsT uHGOPMAlUM, He MOXXeT T[10Ka3aThb
VIHTe/UIeKTYya/IbHble HAaBbIKW pPelleHus TIPOCThIX 3a/au.

8 YueOHo-MeToaNYecKoe 1 HHGOpMALMOHHOE 00ecrieyeHHe AUCLUIUTHHBI

a) OcHoBHas /iMTEpaTypa:

1. ABpoxuH, B.M. OcHoBbI oboraiiieHusi 1MoJjie3HbIX UCKOTIaeMbIX : yueOHUK : B 2 ToMax /
B.M. ABgoxuH. — 4-e u3f., ctep. — Mocksa : ['opHasi kHura, [6. 1.]. — Tom 2 : TexHomoruu
oborarrieHust 1moe3HbIXx UckornaeMeix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. —
Pe>xum poctyna: https://e.lanbook.com/book/111337

2. ferops, E.FO., I1laBakyneBa, O.I1. OboraiijeHue 1Mosie3HbIX UCKOTIAeMbIX [eKTPOHHbIM
pecypc] : yuebHoe mocobue / MI'TY. - Maraurtoropck : MI'TY, 2016. - 1 3/1eKTpOH. OIT.
muck (CD-ROM) — Pexxum gocryma: https:/magtu.informsystema.ru/Marc.html?locale=ru

3. OboramjeHre TMoO/e3HBIX HCKOTMAeMbIX [O/IeKTPOHHBINA pecypc]: yueGHOe mocobue
/JlyknHaK.U., AxkywkunB.I1., MyknakosaA.H. - M.: HALl UH®PA-M, 2016. - 224 c. .-

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

0) lonmo/iHUTe/IbHAA IUTEpPaTypa:

1. CopokuH, M.M. ®noTauioHHbIe MeTOAbI oboramieHus. XWUMHUeCKHe OCHOBBI
dnoTarum : yue6Hoe rocobue / M.M. CopokuH. — MockBa : MUCHUC, 2011. — 411 c. —
ISBN 978-5-87623-237-3. — Pexxum foctyna: https://e.lanbook.com/book/2073

2. Kapmasus, B.B. MarHutHble, 37eKTpUuecKrde W CrieljiajbHble MeTOZbl oborarieHus
TI0JIe3HBIX CKOTIaeMbIX : yueOHUK : B 2 Tomax / B.B. Kapmasun, B.J1. Kapma3sun. — 3-e u3z.,
crep. — Mockea : ['opHast kHura, [6. r.]. — Tom 1 : MarHuTHbIe U 37IeKTpHUUeCKHe MeTO/bl
oboraiieHust T10J/Ie3HbIX UCKomaeMbix — 2017. — 672 c. — ISBN 978-5-98672-458-4. —
Pexxum poctyna: https://e.lanbook.com/book/111394

3. E.E. AngpeeB, O.H. TuxonoB /[IpobneHue, n3MenbyeHHWe U TIOATOTOBKA CHIPbSI K
oborarmienuto. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB I'paBUTariioHHbIe MeTOABI OOOTraIeHus: YueOHUK //isi By30B. — M.:
N3p-80 MAKC-IIpecc — 2006.

5. AbpamoB A.A. IlepepaboTka, oboraimjeHre M KOMITIEKCHOe HCIIO/Ib30BaHUE TBEPBbIX
nosie3HbIX MckornaeMsbix. T.1 Ipotieccer anmapatsl: Yuebuuk. M.: MITY, 2004. — 471 c.

6. AbpamoB A.A. IlepepaboTka, oboramieHrie ¥ KOMILJIEKCHOE HCII0/Ib30BaHHE TBEPAbIX
nosie3HbIX MckornaeMbix. T.II TexHosorusi oboraitjeHusi TI0/e3HbIX WCKOTIaeMbIX: YueOHUK.
M.: MITYY, 2004. - 471 c.

7. AbpamoB A.A. TexHonorusi mepepaboTku u oboraijeHus pya: Yueb. mocob. B 2 kH. —
M.: NUzparensctBo MITY, 2005.

8. Kapmasun B.B. MarHuTHble, 3/IeKTpUUeCKUe U CrelhajbHble MEeTO/bl 00OTalljeHuUs
TMOJIe3HbIX MCKoMaeMbIx (21) / M.: MI'TY, 2005.

9. [lTunaes B.I1. OcHOBBI oboralieHust MoJe3HbIX UCKOMaeMbIX. Yu. TTocoOue /st By30B. —
M.: Heppa, 1986.- 296 c.

10. CnpaBounuk 1o oboraijeHuto pya. B 3 T. /Ilox pexn. BormanoBa O.C.-2-e wu3f.,
niepepab. u gor. — M.: Heapa, 1983.
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https://magtu.informsystema.ru/Marc.html?locale=ru

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

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

13. ABgoxun B.M. OcHOBBI oOoraiijeHust Mo/Ie3HbIX UCKomaeMbix. T1: OboratuTe/bHbIe
riporjecchl: YuebHuk. M.: MI'TY, 2006 — 417 c.

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

B) MeToanuecKne yKa3aHus:

1. HOerogs E.}O., IllaBakyneBa O.II. OcHoBBI oboraieHusi TONe3HBIX HMCKOTaeMbIX:
VHCTpYKLMS 110 BLITIOJTHEHUIO 1ab0paTOpHBIX paboT /st CTYJeHTOB crieljuanbHocTH 21.05.04
Bcex opm o00yuenus.— 3a-Bo Maruuroropck. 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 TIO/Ne3HBIX MCKOMAeMbIX
[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) IIporpammMHoe o6ecieueHue U MIHTepHeT-pecypchl:

Hanmenosanue 110 Ne norosopa CpoOK [eiCTBUS TULEH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouHo
7Zip cBOOO/IHO pacripocTpaHsieMoe | 6GecCpouHO

1. WVudopmaimonHass cucrema — EpauHoe OKHO JocTyma K o00Opa3oBaTenbHbIM

pecypcam. — URL: http://www.window.edu.ru.
2. HaumoHanbHas WH(OPMAaLIMOHHO-aHAIUTHYeCKasi cucTeMa — PoccuiicKuil UH[eKC

HayuHoro uurtrpoBanus (PUHLL). — URL: https://elibrary.ru/project risc.asp.
3. TlouckoBas cucrema Axagemuss Google (Google Scholar). - URL:

https://scholar.google.ru/.

9 MaTtepuabHO-TeXHHUUECKOe obecrieueHre AUCLUTUTUHBI (MOAYJIsT)

MaTepI/IaJIBHO—TEXHI/IquKOE obecrieueHue JUCHUIT/IMHBI BK/IFOYAeT:

Twn ¥ Ha3BaHWe ayIUTOPUA OcHallleHMe ayIMTOpUM
JleKLIMOHHas ayUTOpUs My nbTUMeIUliHbIe CPe/ICTBA XpPaHeHus, epefiaud 1
Tripe/icTaB/aeHUsi HHQOpMaLUU
JlabopaTopust MeXaHUUeCKUX 1. JTabopaTopHast yCTaHOBKA I1[eKOBOM IPOOHIIKH;
WCTIBITaHUM 2. JTabopartopHast yCTaHOBKa MeXaHUUeCKoro
BCTpsIXVBATeJIs;
3. JlabopaTopHasi yCTaHOBKA I1IapOBOM Me/TbHULIBI;
4, JlaboparopHasi ~ yCTaHOBKa  MeJIBHHUI[I  C

BpalllaoLLelcsl OChIO;

5. JlabopaTopHasi yCTaHOBKa WHEPLMOHHOTO I'POX0Ta;

6. CtanapTHBIN HabOp CHT;

7. JlabopaTopHasi IoTallMOHHAs MallliHa;

8. JTabopatopHbie rpaBUTALIMOHHBIE ariraparsbl
(oTcagouHass MalllMHa, KOHLIEHTPAL[MOHHBIA  CTOJI,
BUHTOBBIE Ceraparophl);

9. JlabopaTOpHBIA MarHUTHBIM CerapaTop.

Aypuropuu Jj1s [TepconanbHble KoMmbiOTepkl ¢ maketoMm MS Office,
CaMOCTOSITe/IbHOM paboThI: BBIXOZIOM B VIHTepHeT U C JOCTYIIOM B 3/IEKTPOHHYIO
KOMITbIOTePHbIE KJ1acChl; nH(OpMaIMOHHO-00pa30BaTebHYIO Cpesy
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https://scholar.google.ru/
https://elibrary.ru/project_risc.asp
http://www.window.edu.ru/
https://magtu.informsystema.ru/Marc.html?locale=ru
https://magtu.informsystema.ru/Marc.html?locale=ru
https://newlms.magtu.ru/course/view.php?id=75768#section-5

Tun v Ha3BaHUe ayIUTOPUU

OcHalleHre ayauToOpun

YUTaIbHBIC 3aJ16l OUOIMOTeKH

YHUBEPCUTETA

[Tomenienue fyiss XpaHeHUs1 U

NPOU/IaKTHUECKOTO JIOKyMeHTaluy, ydeOHoro obopyjoBaHusi U yueOHO-
00CTy)KUBaHUS yueOHOTO | HarJsiTHBIX TTOCOOUIA.
000py/10BaHusI

Hikadpr  gis  xXpaHeHUsT  y4eOHO-METOAWYECKOU
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