MUHUCTEPCTBO OBPA3OBAHHS Y HAYKA POCCUICKOU ®EIEPALIA
denepanbHOE TOCYIAPCTBEHHOE GrO/DKETHOE 00pa3oBaTeIbHOE YUPEeKICHHE
BBICIIEro 00pa3oBaHHA
«MarHuTOrOopcKuii rocyaapCTBeHHbIH TeXHuIeckui yausepcutet uM. I.1. Hocopa»

/ YTBEPXIAIO:
551 HHCTHTYTA
M ToM C.E. I'aBpumes
«31» guBaps 2017 1.

PABOYAS ITPOI'PAMMA JJUCHHUIIJIMHBI

OBOT'AIIIEHME ITOJIE3HBIX NCKOITAEMbIX

CrienHaibsHOCTE
21.05.04. T'oproe nemo

HanpasneHHOCTS (crienuann3anus) IporpaMMBl
OboraieHne Moae3HBIX HCKOMMaeMBIX

YpoBeHE BeICIIEro 00pa3oBaHus - CHEHATHTET

®opma 00yueHHs
Ounas
HuctutyT I'opHoro fena u Tpancnopra
Kagenpa I"eonoruu, MapkieaepcKoro ena H 000raImeHHs MOJIE3HbIX HCKOMaeMBbIX
Kypc I1
Cemectp 5
MaruuTtoropck

2017 r.



PaGouas nporpamma coctasierna Ha ocrose OFOC BO no crienpanerocts 21.05.04 Iop-
HOE JeN¢, YTBepXxaeHHoro nprkazoM MOuH P® o1 17.10.2016 1. Ne 1298.

¥
Fi

PaBoyas nporpamMma paccMOTpeHa B ogo0peHa Ha 3aceNaHHH KadeApsl reoJIOTHH, MapK-
mefiiepekoro  Aefna W ODOTAIISHHA NONE3HBIX MckomaeMblX «20» sameaps 2017 r,
npoTokoa Ne 7.

/A, IpHman/

PaGouas mporpaMma oZoOpeHA METONHYECKOH KOMHCCHEH MHCTHTYTA TOPHOTO Iena H
TpaHcniopta «31» aupapa 2017 r., opoToxon Ne 7.

Hpencenamnbﬁ /C.E. l'appumies /

Pabouas nmporpaMma cocTaBlcHa: noueHtoM kKadenpsr TMAuOIIH, x.1.0., roneT

"@" g@ ? { EXO. Herong /

Penensenr: . . 3am. HAYATHEEKA exa PO® TOI OAOQ «MMEK»

! AT, NMaxauen/



Jluer perneTpanuy H3MeHeHui H 10101 HeHHIT

ArTyanu3aims y4eGHo-MeTOAHICCKOI0 1
HHPOPMALHOHHOTO
JUCLLMTLTHHBL

o0ecneueHs

Jara.
= IMonmnuce
Ne Paspen Kparxoe conepxanue Ne nporoxorna s
n/n NporpaMMbl H':!MGHEHHﬂ/,-‘IOHIJJ]HCHHR 3acclaHuA i
Kkadenpoi
kafeaps
1 Ne § AxTyamzaims yuedHo-meToaneckoro u | Ne 2 il
HHPOPMALHOHHOTO obecnevenns | o1 10.10.2017 %’-
JHCHHITTHIEBL
2 Ne 8 Axryainsaung yueGHo-MeToauueckoro 1 | Ne 2 y
HHQOPMALTHOHHOTO obecrrevenns | or 04.10.2018 = 7
JIMCUHILIRHBL =
3 Ne 8

No 2
oT 24.09.2019




1 [esii 0CBOEHUS AUCLIUTUIVHBI

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

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

OucuuruiviHa «OboraiiieHue 1oJie3HbIX UCKOTIaeMbIX» SIB/SIeTCS AUCLUITMHOM, BXOJUT
B 6a30Byto uacTs 6/10ka «I[IpoekTHast fesaTelbHOCTb» 00pa3oBaTebHON TPOrPaMMBI.

Ons  w3yueHWs  JUCLMIUIMHBI ~ HeoOXOAWMBbI ~ 3HaHUS  (YMeHHs,  BJafleHus),
copMupOBaHHbBIE B Pe3yJbTaTe U3yUeHHs CIeAyIOIMX KypCOB:

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

3HaHuUs (yMeHWs, B/IafieHst), TToyYeHHbIe TIPY U3yUYeHUH IaHHOW AUCLMIUIAHBI OyayT
HeoOX0/IUMBI 17151 pa3paboTKH, COBepPILeHCTBOBAaHUS TeXHOJIOTUM MOATOTOBKY M 0OoralteHus
MOJIe3HBIX ~ WCKOTAeMbIX; CO3/laHMUS  MaJIOOTXOAHBIX M 0e30TXOJHBIX  TEXHOJIOTUH,
KOMIIJIEKCHOTO HCII0J/Ib30BaHUSI MUHEPalbHOTO ChIPhsi, [/isl aHAJM3UPOBaHUs yCTOMUMBOCTH
TEXHOJIOTHUECKOT'0 TPOL{ecca ¥ KaueCTBa BhITYCKaeMOU MPOAyKIIWH.

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 AUCIUIIMHBI COCTaB/sieT 3equHuLbI 108 uacoBs:

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

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

— TIOATOTOBKA K 3K3amMeHy — 35,7 akajl. YaCoB.
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1. BeegeHue \% 2 OIIK-9
1.1. CopepkaHue AUCLUILUIMHEIL, ee 3a7,aui. 3HaueHre U POJib 1 ITK-4
oboraiieHust TIPY UCTI0Tb30BAaHUM Pa3/IMUHbIX MOJIE3HBIX MCKOMAEMBIX ITK-5
1.2. Knaccudukanys mporieccoB [iyist 060ralieHust moie3HbIX 1 M3yueHre OCHOBHOM ITK-12
WCKOTAeMbIX Y [IOTIO/THUTE/TbHOU I1K-19
1.3. Oneparuyy, 1ukKibl, craguu. OueHKa 3¢ (eKTUBHOCTH MPOLIeCCOB 1 JIATEepaTypsl 10 KoutpomsHast |I[ICK-6,4
oborariieHust U KOMITJIEKCHOCTH MCTIO/Tb30BaHUSI ChIPhsI JUCLIUIIHE, pabora Nel  |IICK-6,5
1.4. TIpoaykTel 1 TIOKa3atenu oboraiieHus. MaTepuasbHbIN OanaHC 10 1 KOHCTIEKTa JIeKLUM.
TBepP/IOMY, MeTaJl/ly, BOZie B TEXHOJIOTMUECKUX cXxeMaxX o0oralljeHUs
PYZ,
1.5. IloHATHe O KOJIMUeCTBEHHBIX XapaKTepuCTUKaxX BeleCTBeHHOI'0 1
COCTaBa MHUHEPAbHOTO ChIPbs M TIPOAYKTOB 0OOTaIleHust
HToro no paspeny \4 5
2. 'paHynioMeTprUYeCKU COCTaB \% N3yuenue ocHoBHOM | KontponbHasi |OITK-9
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2.1. T'paHy/nOMeTpUYECKHI COCTaB PyZA W TPOAYKTOB oOOOTalieHws, 1 1 N ——— I1K-4
METO/Ibl €T0 Onpe/eeHUst mxﬁ"e ATVDLL 110 IIK-5
2.2. CuroBbii aHamu3. llkana knaccudukaluu, MOAYJb LIKabl 1 patyp IK-12
JTUCLIATITHHE, pabora Ne 2
Knaccu KLy KOHCIIEKTa JIeKLIUH HK-19
2.3. O6paboTKa pe3y/bTaTOB rPaHyJIOMETPUUECKOT0 aHaIu3a U 2 1 HHH. I1CK-6,4
MOCTPOEHNE XapPAKTEPUCTUK KPYITHOCTH I1CK-6,5
Wroro no pa3peny \4 4 2
3. IToaroToBUTEIBEHBIE MTPOLECCHI \ OIIK-9
3.1. I'poxouenne. HazHaueHue mnporecca 1 3 1 V3yueHre OCHOBHOM 3aura I1IK-4
U [IOTIOJTHUTE/IbHOM | yabopaTtopHoi  |[ITK-5
JUTEpaTyphl 10 paboThI [MK-12
3.2. D deKTUBHOCTh TPOX0UeHHUs], KIacCUbUKaLMs U KOHCTPYKIUU 1 JUCLIUIUIVHE, [1K-19
rPOXOTOB KOHCTIEKTa JIeKLIMH. [1CK-6,4
[1CK-6,5
3.3. Ipo6nenue. HazHaueHue gpobsieHus1, CTereHb [po0/ieHNs 1 3 1 . 3amumra
A AP ’ AP M3ydyeHrie OCHOBHOU = .
. | maboparopHoii
Y [IOTIOJIHUTE/TbHOM
JUTepaTypbl MO pabore1
3.4. Knaccudvkaiusi ¥ KOHCTPYKI[MM JPOOWIOK /i1  KPYITHOTO, 1 ACLIATLHE
CpeIHeTr0 ¥ MeJIKOTO pO0JIeHust ’Ii[OH](_ZIHEKTa J'I’EKLII/II‘/JI KoHTposnbHas
3.5. KpyIHOCTb, 10 KOTOPOi He0OXOAMMO IPOOUTE ChIpbe TIepe] 1 ' pabota Ne 3
oboramgeareM. CxeMbl po0sieHust
3.6. 3mesibueHue. 3aKOHOMEPHOCTH TIPOLeCCa U3MeJ/IbUeHUsT 1 3 1 3awmra
nabopaTopHOM
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3.7. Knaccubukanusi  pa3mosibHOro — obopyzoBaHus.  CxeMbl 1
MSME/TLUCHHA V3y4yeHrie OCHOBHOU
3.8. I'mzapaBnryeckas KnaccupuKaLus U ee posib B TeXHOJIOTUYECKUX 1 1 OTIOMHATEMbHOR
cxemax (abpuk.  3aKOHOMEPHOCTH CBOOOJHOTO W CTECHEHHOTrO JIHTEpATYPHI TI0 KoHTpo/bHas
nafieHust yactuil. OCHOBHbIE PUHLUITBI K/acCubUKaLWy ACLAILIHE, paGoTa Ne 3
3.9. KoHCTpyKLMM MexaHWYeCKUX KaacCU(UKaTopoB, 00/acTb UX 1 1 KOHCTIeKTa JIeKIHi.
TIpUMeHeHust
3.10. KoHCTpyKUMY U TIPUHLUIT JeHCTBUS TUAPOLIMK/IOHOB 1
HTtoro no pasaeny \ 10 9 4
4. OCHOBHBIe [POLIeCChI \ OIIK-9
4.1. T'paButaiuoHHOe  oboraieHuWe  TI0JIe3HBIX  MCKOTaeMbIX. 1 3 1 3aiura [TIK-4
Teoperuueckve  ocHOBbl.  CKOpOCTb  MajieHusi,  Ko3(huLueHT W3yuenue ocHoBHOM | nabopatopHoii |I1K-5
paBHOIAJaeMOCTHU Y JJOTIOJTHUTETbHOU paboThI [K-12
4.2. TIporiecchl TpaBUTAI[MOHHOTO O0OOTallleHHsl: TMPOMbBIBKA, OTCA/Ka, 1 JIATEepaTyphbl TI0 I1K-19
KOHLIEHTpal[Usi Ha CToJjiaX, oOorailjeHWe Ha IIUTF03ax U rKesobax, JVCLIUTIIIVHE, KOHTDOLHAS IICK-6,4
BUHTOBBIX CelapaTopax, 000raiieH’e B TsHKeJIbIX CYCIeH3UsIX KOHCITEKTa JIEKL[HH. 5 P No 4 I1CK-6,5
4.3. CylHOCTb TIpOLeCCOB, KOHCTPYKTUBHbIE U TEXHOJIOTHUYECKUE 1 pabota R
rapaMeTpbl annaparoB U MalllWH, NTPaKTHKa UX TPUMeHeHHUs
4.4. MaruuTtHoe obOoraijeHre. TeopeTHuecKHe OCHOBBI. MarHUTHbBIE 1 3 1 M3yyeHrie OCHOBHOM 3ammra
CBOMCTBA MHUHEPAJIOB, MarHUTHBIE T10JI51 CerapaTopoB Y JIOTIOJTHUTE/IbHON | Js1abopaTopHOM
JIUTEPaTyphl TI0 paboThI
4.5. ObopyzoBaHue [ijisi MArHUTHOTO 00O0TalleHust: CernapaTop AJist 1 JVICLIUIIIVHE, KoHTposbHas
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CWIBHO U C/TaDOMarHUTHBIX PY/i; CyXUe U MOKPbIe MarHUTHbBIE
cernaparopal
4.6. Onektpuueckoe obOorameHre. PU3MUECKHE OCHOBBI TPOIECCa, 1 1
MO/ITOTOBKA MaTepurara K 3/1eKTPUUeCKOM cernapaiuu
4.7. Knaccrdukanys 3/1eKTpUYecKrx CernapaTopoB, UX 1
KOHCTPYKTHUBHBIE M TEXHOJIOTUUECKHE TIapaMeTphI KOHCIIeKTa JIEKLyil. pabora Ne 4
4.8. CrieljuasibHble MeTO/IbI TTO/ITOTOBKU 1 00OTalljeHUs Py 1 1
4.9. Pyzopa3bopka: oborairieHue 1o TpeHHto, hopme, 1[BeTY, 1
doTorpaBuTaLus; 00Kur pyz; usbuparesnbHoe ApobieHue,
u3MesibueHre, XUMUYeCKoe oboralreHue
4.10. ®notauoHHoe oboraiieHre. TeopeTnueckre OCHOBBI. KuHeTHKa 1 3 1 3auura
dnoTalum nabopaTopHOi
M3y4yeHrie OCHOBHOU paboThI
4.11. ®noTalMOHHBIE peareHThbl, WX KlacCU(UKaLMs, Ha3HaueHue M 1 U JIOTIO/THATETbHOM
MEeXaHU3M JIelCTBUS JIUTepaTypbl 1O
4.12. dyioTaljMoHHbIe MAIIMHBI, UX KacCUdUKal1si, KOHCTPYKLUS 1 AWCLUILVIMHE, . KoHTpo/TbHas
KOHCIIEKTa JIEKLUM.
4.13. IlpakTrKa NpUMeHeHUs1 MalllWH Pa3/TMYHbIX TUTIOB 1 pabora Ne 4
(MexaHMYecKHe, THeBMOMeXaHu4ecKue, KOJIOHHbIe U Ap.). CXeMbl U
peXXUMBI (hy10TalIKU
HTtoro no pasaeny \ 12 9 5
5. Obe3BOKMBaHUE U OHpO6OBaHI/Ie \Y 0,8 I/IBYLIEHI/IE‘ OCHOBHOU KOHTPOHBH&H OIIK-9
5.1. OGe3BoxuBaHue. Ha3HaueHHWe orepaiyii 00e3BOXKMBAHUSA U UX 1 Y JIOTIO/THUTE/TbHOM pabota Ne 5 I1K-4
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K/laccuduKarus IK-5
5.3. Onpo6oBaHue ¥ KOHTPOJIb Ha 00oraTuTe/ibHBIX Gabprkax. TUIbI 1 1 IMK-12
Ha3HayeHHe 1pob TEDATVDLL [0 IK-19
15 (o ?/IHJ?I/II)HE HCK-6,4
AnEn o TCK-6,5
RUACUITCTA T JICTRLVIVI.
HToro no paspeny \4 2 0,8 o
6. O61ue cBeeHUst 00 060raTUTETHBHO-TEXHOJIOTUYECKOW CUCTEME A% OIIK-9
. [MK-4
6.1. TexHosoruueckue CxeMmbl: KaueCTBeHHbIe, BOJHO-ILIJIAMOBbLIE U 1 0,7 |/3yueHre oCHOBHOU IK-5
CXeMBbI LIeIH arrapaToB ¥ [IOTIO/THUTE/TbHOM ITK-12
6.2. YrpaBjeHre KaueCTBOM I10JIe3HBIX MCKOTIaeMbIX TIPU UX A00bIue, 1 0,7  |MTEpPaATyphI 110 KoHTposbHas  |[1K-19
yCpe[IHeHHe MHHEpaJbHOTO ChIpbi B TOPHOM Liexe M Ha AWCLMIIMHE, paboraNe 6 |[1CK-6,4
oboraturesnbHOM (abpuke KOHCIIEKTa JIEKI{HH. [1CK-6,5
6.3. TexHosorusi oboraijeHWsi pPyJ UEPHBIX, IBETHBIX U PeIKUX 1 1
MeTasioB. TpeOoBaHMUS K KaueCTBY KOHLIEHTPATOB U CHIPBSI.
HToro no paspeny \4 3 2,4
HWTtoro no gucuunimHe 36 18 14,2 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.

3. VIrpoBbie TEXHO/IOTHH — OpTraHU3aIiysi 00pa3oBaTe/IbHOTO TIPoLiecca, OCHOBaHHAst Ha
PEeKOHCTPYKLIMM MO/ieJielt oBe/IeHusI B paMKaX Tpe/l/Io’KeHHbIX CLieHapHbIX yC/I0BUH.

®opmbI yueOHBIX 3aHATHI C MCI0/Ib30BaHHEM UTPOBBIX TEXHO/IOTHM:

YuebHass urpa— ¢opmMa BOCCO3[JaHUs TIPeMETHOIO0 M COLIMAJbHOTO COjiepyKaHus
Oyaymieli ipodecCOHANBHON eATeNTbHOCTH CIeIMafCTa, MOJETUPOBAaHUS TaKUX CHCTEM
OTHOILIIeHWH, KOTOpbIe XapaKTepHBbI /I/Isi 3TOM /lesATe/IbHOCTH Kak 11eJIoro.

IenoBast urpa — MOZIe/TMPOBAHNE PaA3/MUHBIX CHUTYAl[UH, CBSI3aHHBIX C BHIPAOOTKOW M
TIDUHSITUEM COBMECTHBIX pellleHWHd, O0O0CyX/leHHeM BOIIPOCOB B peXHMe «MO3T0BOTO
IITypMa», PEKOHCTPYKLIMEH QYHKI[MOHATILHOTO B3aUMO/IeHCTBUS B KOJIJIEKTHBE U T.I1.

PoneBasi urpa — WMHUTaLMs WM PEKOHCTPYKIMS MOZesiell pojieBoro TOBeJieHUs B
Tpe//I0)KeHHbIX CLIeHAPHBIX YCIOBUSIX.

4. TexHOJIOTMH MPOEKTHOI0 00y4eHHUsI — OpraHu3aliysi 0Opa3oBaTe/IbHOTO TpoLiecca B
COOTBETCTBUM C aJrOPUTMOM TIO3TATHOTO pelleHust TTPOo0JeMHOM 3a/jaudl UM BBITTOJTHEHHUS
yuebHoro 3azanusi. [IpoekT TipeAmonaraeT  COBMECTHYH)  yueOHO-TI03HaBaTeIbHYHO
JIesITeNTbHOCTD TPYIITIBI CTY/I€EHTOB, HArlpaBJI€HHYO Ha BhIPAOOTKY KOHIIEMIUH, YCTaHOB/IEHHEe
Lesielt U 3a7a4, (HOpMYJTUPOBKY OXKHUJAeMbIX pe3y/bTaToB, OMpejesieHyde TPUHLUIIOB U
METOZMK peIlleHHs] TTOCTaB/IeHHbIX 3a/lay, TJIaHUPOBaHWEe X0z PaboThI, TIOUCK AOCTYIHBIX U



ONTUMAaJIbHBIX PECYPCOB, MO3TAMTHYIO Peanr3aljyio MIaHa paboThl, Mpe3eHTalrI0 Pe3y/IbTaToB
paboThI, UX OCMBIC/IEHHE U peqUIKCHIO.

OCHOBHBIE THIBI IPOEKTOB:

VccnepoBaTesnbCKU  MPOEKT —  CTPYKTypa TmipubskeHa K ¢opmary HayuHOro
WCCejoBaHMsl (JOKa3aTeNbCTBO AaKTyaJbHOCTH TEMBbI, OMpe/ieieHre Hay4yHOW TMpo0siemsbl,
npeMeTa U O0ObeKTa MCC/elOBaHUs, Liesiell M 3a/lay, MeTO/I0B, UCTOUHMKOB, BBIJBI)KEHHE
rurnoTe3sbl, 000011IeHe pe3y/IbTaToB, BEIBO/bI, 0003HaUeHHe HOBBIX MPO0/EM).

TBoOpuUecKuii MpOeKT, KaK TpaBU/IO, He MMeeT JeTalbHO MpPOpabOTaHHOW CTPYKTYpHI;
yueOHO-TI03HaBaTe/bHasl JesATebHOCTh CTY/IeHTOB OCYILECTB/SIeTCSl B PaMKax PaMOYHOTO
3a/laHus, TIOJUMHSISICh JIOTHKe W WHTepecaM YYaCTHUKOB TIPOE€KTa, >KaHPy KOHEUYHOTO
pe3ysibTara (razeta, GuIbM, IPa3fAHUK, U3aHNe, SKCKYPCUS U T.I1.).

VHdopMallMOHHBIM  MPOeKT —  y4yeOHO-TIO3HABaTe/bHasi  /IeATeIbHOCTE  C  SIPKO
BBID&)KEHHOW 3BPUCTUYECKOW HAIpaB/IeHHOCThIO (TOMCK, OTOOpP W  CHUCTeMaTh3alus
WHpOpPMALIMM O KakOM-TO O00ObeKTe, O3HaKOMJIeHHMe YyUaCTHUKOB TIpOeKTa C 3TOH
nH(popMaryei, ee aHaM3 1 00001IeHKe [71s1 TIpe3eHTanyu 0osiee HMPOKOH ayIUTOPHN).

5. VIHTepakTHBHBIE TeXHOJIOTMM — OpraHu3alus o0pa3oBaTesbHOTO TIpPOLecca,
KOTOpasi TIpeArosiaraeT akTUBHOe W HeJMHeHHOe B3aWMOJEHCTBUe BCeX YUYaCTHHUKOB,
JIOCTH)KeHHe Ha 9TOW OCHOBe JTMYHOCTHO 3HAaYMMOTO /IJisi HUX 006pa30BaTe/ibHOrO pe3ysibTaTa.
Hapsizy co crieranyi3vpoBaHHBIMU TEXHOJIOTHSIMA TaKOTO PO/ia TMPUHLUIT MHTEPAaKTUBHOCTH
MPOC/IeXXUBAaeTCsT B OOMBILIMHCTBE  COBPEMEHHBIX  00pa3oBaTeNbHbIX  TeXHOJIOTUM.
VIHTepakTUBHOCTL  TIOApa3yMeBaeT  CyOBeKT-CyObeKTHble  OTHOLIEHWs B XOfe
oOpa3oBaTe/lbHOTO TIpollecca U, Kak CJjie[icTBUe, (OpMHUpOBaHMe CaMOpa3BUBAIOIIENCs
MH(OPMAaIMOHHO-PeCYPCHOM CpeJibl.

@®opmbl  yueOHBIX 3aHATHH € HCHOO/JIB30BaHHEM  CHelHaTM3HUPOBAHHBIX
HHTEePAKTUBHBIX TeXHOJ/IOTHIl:

Jlekuusi «0OpaTHOW CBsI3U» — JIEKLUS—TIPOBOKAIMsl (M3/I0)KEHHe Marepuasa C 3apaHee
3arUlaHUPOBaHHBIMK  OIMOKamu),  Jekuusi-Oecefia,  NeKUUS-AWCKYCCHs,  JIEKLWS-
rpecCKOH(pepeHLHs.

CeMuHap-IUCKYCCHSI — KOJUIEKTUBHOE 00CYy’KeHHe KaKoro-yjiubo CIIOpPHOTO BOIIPOCa,
npo0JieMbl, BBISIBJIEHHME MHEHWH B TpyIe (MeXTpYIIOBOW AMaior, AUCKYCCHS Kak CIiop-
Jliaior).

6. ViH(popMaluOHHO-KOMMYHHKAI[HOHHbIe o00pa3oBaTe/ibHble TEeXHOJIOTHU —
OpraHu3aLys 00pa3oBaTebHOTO Tipotiecca, OCHOBaHHasi Ha TIpUMeHeHUH
CrieLiMai3UpPOBaHHbIX MPOrPaMMHBIX CPeJl U TeEXHUUeCKHUX CpeJiCTB paboThl € HHpOpMalyei.

®opmbl yueOHBIX 3aHSTUH C WCIIOb30BaHHEM HMH(OPMALMOHHO-KOMMYHHUKAL[MOHHBIX
TeXHOJIOTUI:

Jlekuusi-BU3yanu3alys — W3/I0)KeHHWe COZIep’KaHUsl COTIPOBO’KAAETCS TIpe3eHTalyei
(memoHcTpanMeil yueOHbIX MaTeprasioB, TIPe/ICTaBIeHHBIX B PA3/IMUHBIX 3HAKOBBIX CHCTeMaX,
B T.4. WUTIOCTPATHUBHBIX, TPaIecKuX, ayIuo- U BH/IeOMaTepHasoB).

6 YueOHO-MeTOAiUeCKOe o0ecrieueHre CaMOCTOATe/IbHOM PadoThl 00yUaroIuXxcst

Mo gucuunmHe «OboraijeHye Moje3HbIX UCKOMaeMbIX » TPeyCMOTPeHa ayUTOpHast
Y BHEayJUTOPHAasi CaMOCTOsiTe/lbHast paboTa 00yJaroIuxcsi.

CamocTosiTenbHasi paboTa CTy/IeHTOB TIOCTPOeHa TaKuM 00pa3oM, UTo B Tpoijecce pabo-
Thl CTYZ€HTHI 3aKPEeIUISIOT 3HaHWsl, IT0JyYeHHbIe B MPOIecce TEOPETUYECKOT0 00yUeHHsl, TeM
caMbIM (OpPMUPYIOT TIpoheccroHanbHbIe YMEHHS U HABBIKH.

B miporiecce u3yueHust JUCLUTUTMHBI OCYIIECTB/ISIETCS TEKYIIUN W MePUOJUUeCKHU KOH-
TPOJIb 3@ pe3y/ibTaTaMd OCBOeHHUs1 yueOHOro Kypca. TeKyimid KOHTPO/b OCYIeCTB/ISIeTCS
Hernocpe/iCTBEHHO B TIpOLiecCe YCBOEHHMs, 3aKperuieHWsi, 000OIeHMs M CHCTeMaTH3alvH
3HAHWM, yMEHWH, B/IA/IeHNs] HaBBIKAMU W TIO3BOJISIET OIEPAaTUBHO AWAarHOCTUPOBaTh U
KOPPEKTHUPOBaTh, COBEPIIEHCTBOBATh 3HAHUS, YMEHWs W BjaJileHHe HaBbIKaMH CTY/IEHTOB,
obecrieunBaeT CTUMY/MPOBaHWE W MOTHBALMI0 WX JeATeNBHOCTH HAa KaXKJOM 3aHSTHH.
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TeKy1uii KOHTPOJb OCYIIIeCTB/ISIETCS B JopMe yCTHOTO orpoca (cobeceoBaHus).

[Teprosuyeckuii KOHTPOJb LieJib KOTOpOro 0000ljeHre W cucTeMaTh3alysi 3HaHWM,
nipoBepKa 3¢ (eKTUBHOCTH YCBOEHHS CTYZEeHTaMH OIpe/ie/IeHHOr 0, JIOTUUeCKU 3aBepllIeHHOro
cofiepKaHusi y4yeOHOro Marepuasna OCYyILecTB/sieTcsi B (opMe 3all{UThl /1abOpaTOPHBIX,
KOHTPOJIBHBIX paboT.

O1ieHOYHbIe Cpe/ICTBA /1JIsi IPOBe/IeHUs] TeKYyIlel aTTecTaluu

Tecmbl 0151 camonpogepKu:
Bapuaum Ne 1.

1. Uto Ha3bIBaeTcs 00oraijeHueM IMojie3HbIX HCKOMaeMbIX?

1. 310 nporeccy XMMUUECKOro pasze/ieHysi MUHepasoB.

2. DTo TmpoLecChl MeXaHWUeCKOro pasfieieHdss MHHepasioB 0e3  HW3MeHeHus
XUMHUYECKOr0 COCTaBa ChIPbS.

3. DTO OKHUC/IUTE/IbHO-BOCCTaHOBUTE/IbHBIE NTPOLIECCHI 38 CYeT YaCTUYHOI'O U/IU TOJTHOTO
repexo/a 3JIeKTPOHOB OT OJJHUX aTOMOB K [IPYTHM.

4. DTO mpoLecchl U3MeHeHUs] CTPYKTYPbl, MUHEPa/JbHOIO, @ UHOI/la U XUMHUYeCKOro
cocTaBa FOpHbIX [TOPOJ, B 3eMHOM KOpe.

2. KoH1jeHTpaToMm Ha3bIBaeTcH ...

1. IpoAyKT, B KOTOPOM MacCoBasi [0Jisl I10/Ie3HOT0 KOMITIOHEHTa 3HauWTe/IbHO BBbILLIe,
yeM B MCXOJHOU py/e;

2. IPOJIyKT, B KOTOPOM MaccoBas /0J1s TI0JIe3HOTO KOMIIOHEHTa HIWXKe, UeM B MCXO/IHOM
pyAe,

3. IPOJYKT, B KOTOPOM MacCOBasi [10/1s1 110JIe3HOT0 KOMITOHEHTa BbIIIIe, YeM B UCXOJHOM
pyZe, HO HIKe, UeM B KOHL|eHTpare;

4. IPO/IyKT, B KOTOPBIH BbIZle/sieTcsi O0/blilasi YaCTb MUHepasioB BMeLatolLieli IOpOo/ibl U
Bpe/IHbIX NTPUMeCeH.

3. Cxema nieny annaparoB NoKa3bIBaer...

1. mepeueHb W TOC/IE0OBATEILHOCTb TEXHOJIOTUYECKUX IIPOLIECCOB M  OlepaLui,
KOTOPBIM I10/IBepraeTcsl [ojie3Hoe UCKOIaeMoe;

2. KOIM4YeCTBeHHbIe T0Ka3aTeny 00orareHus i KaKZ0M Orepatiy U MpoAYyKTa;

3. KOMM4YecTBO BOjbl, [Jo0aBrsieMoe B Orpejie/ieHHble Orepaluu W TPOAYKTbI
oborarreHus;

4. yTH Ce[ioBaHUsI TI0JIe3HOTO MCKOTIaeMOro U TPO/YyKTOB 00oralleHusi C YCJI0BHbIM
n300pa>keHre armapaToB.

4. CTeneHb KOHI[eHTPALUH MOKa3bIBaeT:

1. Bo ckombKO pa3 macca KOHL|eHTpaTa MeHbIe MacChl ChIpbs, U3 KOTOpPOIO OH
T10J1yYeH;

2. Bo CKOMIBKO pa3 MaccoBast 1071t KOMITOHEeHTA B KOHLIeHTpaTe 00JibIlie MacCOBOM 0N
3TOr0 KOMIIOHEHTa B UCXO/IHOM py/ie;

3. Kakas 10151 [1leHHOr0 KOMITOHEeHTa Iepelilia B XBOCThI;

4. CrenieHb TIpUOJI>KEeHHs1 peaslbHOTO TpoLiecca oborailieHusi K UjeasbHOMY.

5. UTo nmokasbIBaeT BbINYK/Iaf XapaKTepUCTHKA KPYITHOCTH 110 IUTIOCY?

1. B ripo6e ripeob/1ajatoT KpymHbIe 3epHa.

2. B ipo6e npeobajat0T Mesikue 3epHa.

3. B npobe paBHOMEPHO pacripe/iesieHbl KpYyITHbIe U MeJIK1e 3epHa.

4. B npobe nipeo6/1a/iaroT m1/1aMBbl.

6. KakoBo Ha3HauyeHMe omnepanuy IpejBapUTEeIbHOr0 IPDOXOUEHHS B CXemMax
PYAOIOATOTOBKHU?

1. 1151 KOHTPOJISI KPYTTHOCTH APOOIeHOr0 MPOAYKTa.

2. 1711 oJTy4eHust TOBapHOIO NMPO/yKTa 3aJaHHOM KPYITHOCTH.

3. lns1 pa3zenieHus 4aCcTHL], UMEeIOLLMX pa3/nyuurs B TBePAOCTH WK (GopMe KyCKOB.
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4.]1na oTAeneHWss TOTOBOTO M0 KPYMHOCTA IIPOAYKTa OT HCXOLHOIO Marepuasa,
TIOCTYTIAIOIIero Ha ipobJieHue.

7. JnAa rpoxoyeHMs KPYNHOKYCKOBOIO0 MaTepHajia IpenuMYLeCTBEHHO
HCIO0/Ib3YKTCA...

1. KOJIOCHUKOBBIE peleTKU.

2. IMCTOBbIE peLléTa.

3. IPOBOJIOYHbIE CETKU.

4. IyroBble CUTa.

8. Ilpu KakoM yc/10BHH 3()(peKTUBHOCTb IPOX0UeHHA PaBHA HY/II0?

1. Copep>kaHve 0TCceBaeMOro Kjacca KpymHOCTU B UCXOJJHOW pyZie PaBHO COZlep>KaHUIO
0TCeBaeMOr0 Kjiacca B HaJIpeleTHOM IIPOAYKTe.

2. CopeprkaHve OTCeBaeMOro Kjacca KPYIHOCTU B HaJpelleTHOM IMPOAYKTe paBHO
HYJIIO.

3. Cojiep>kaHMe 0TCeBaeMoro Kjaacca KpyrmHOCTH B UCXO/HOM py/ie paBHO 100%.

4. CopeprkaHue OTCeBaeMOIO Kjacca KPYIHOCTA B HaJIpeleTHOM NPOAYKTe PaBHO
100%.

9. B yem cymHOCTH nponecca ApodeHus?

1. Pa3ziesieHue ChIyurx MaTepyrasoB Ha K/1aCChl KPYITHOCTH.

2. PasgeneHue Tmo/e3HbIX MCKONAeMbIX II0J,  JeWCTBHMEM  BHEILIHUX  CWJI,
Tpeoio/ieBaroLX BHyTPeHHNe CUJIbI CLIeIVIEHUs MeXy YacTHULIaMHU.

3. OtjgeneHre OCHOBHOM MacChl BMeIlalOIed MOpPOJAbI OT WCXOJHOM pyZbl Tepep
TOHKUM U3MeJIbUeHUEM.

4. JlosupoBaHye M CMellBaH{e Pa3/IMUHBIX 10 KayeCTBY I0JIe3HBIX MCKOIAaeMbIX /IS
TIOBBILLIEHUS] OJJHOPOAHOCTU KaueCTBEHHOI'0 COCTaBa PYyJ,.

10. Uto noka3pIBaeT CcTeneHb pod1eHns?

1. Bo cKo/IbKO pa3 pa3mep OTBepCTHM MpeAbIAyliero cuta 6osiblile pa3Mepa OTBePCTHIM
TIOC/IeIYIOIer0 CUTA B CTaHJapTHOM Habope CHT.

2. Bo ckonbKO pa3 KpyIrHOCTh ApobseHOro mpojykra 0osibllie pa3mMepa pasrpy304HOi
ITIe/TM IPOOUIKH.

3. Bo CcKonbKO pa3 KpYIHOCTh KYCKOB [JpO0JIeHOTO TPOJYKTa MeHbIlle KPYIHOCTH
KYCKOB, TTOCTYTIAIOLIMX Ha IpobsieHue.

4. Bo CKO/MBKO pa3 KPYMHOCTb KYCKOB ApoOseHOro mpojykTa OoJibllie KPYITHOCTH
KYCKOB, TTOCTYTIAIOLIMX Ha /IpobsieHue.

11. B MesibHMIIAX CaMOU3Me/IbUeHHUsI U3Me/Ibualolei cpeoil sIB/IAIOTCS:

1. cTa/nbHBIE CTEP)KHU.

2. CTa/IbHbIe WM UyTyHHBbIE 111aphbl.

3. pyAHasi «ransi».

4. KpynHble KyCKHU Py/Bbl.

12. Kakoii Hu3 mepeuHc/IeHHbIX TNPOLECCOB He OTHOCHUTCA K I'PaBUTAIMOHHOMY
MeToOAYy oboraieHus?

1. oTcagka

2. KOHL[eHTpaLUs Ha CTOJIaxX.

3.o00rarteHue B TSHKeJIbIX CyCIeH3HUsIX.

4. oboraiiieHue 0 TPeHHIO.

13. O6/1acTh IPpUMeEHEeHHs] KOHI|eHTPALMOHHBIX CTOJIOB.

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

2. 1ns oborairieHus yriei KpyrnHocTbio 250-0,5 mm.

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

4. [Inst oboratteHust CyabGUAHBIX PY/| LIBETHBIX MeTaslIoB.

14. CymHocTb npoijecca neHHo# ¢ioTaiuu.

1. 'mapoduibHbIe YaCcTULIbI 3aKPEIISIFOTCS Ha BO3AYIIHBIX My3bIpbKaX M BCIUIBIBAIOT Ha
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TIOBEPXHOCTB, THPOPOOHBIE YaCTHLIBI OCTAIOTCS B 00beMe ITyJTbITbI.

2. T'ugpodoOHbIe YacTHL[bI 3aKPETISIFOTCS Ha BO3/AYILIHBIX My3bIpbKaX U BCIUIBIBAIOT Ha
TIOBEPXHOCTD, THPOQUIbHBIE YaCTHLBI OCTAIOTCS B 00BbeMe ITyJTbIIbI.

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

4. T'uapodobHbie v THAPOPUIBEHBIE YaCTULIBI OCTAIOTCSI B 00beMe MyJIbIIbI.

15. OcHoBHbIM (u3HYeCKUM CBOWCTBOM MHHEPAJ/IOB, OMNpeAe/AIIUM
BO3MO)XHOCTb MarHUTHOr0 00oraiieHusl, SiB/I1eTCs:

1. Y jenpHas MmarHuTHast BOCIIpUMMUYKUBOCTb.

2. IyusnekTpuyeckasi IPOHULIAEMOCTb.

3. JlroMmuHecLieHUs (XOI0JHOe CBeYEeHHe).

4. TpubosnekTpruyeckuii 3pQexT.

Bapuaum Ne 2.

1. Ilesib10 000OraTUTE/IHHBIX MPOLIECCOB SIBJISETCH:

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

2. OunCTKa MeTa/lJIOB OT He)KeslaTe/IbHbIX MPUMeCei.

3. OThenenue Noje3HbIX MUHEPAIOB OT BMeLJarolel OpoAbl U BPeJHbIX MPUMecel 1
rojiyyeHWe KOHLIEHTPAaTOB, TI0 CBOeMy KayeCTBY Y/OBJIETBODSIIOLMX TpeOOBaHUSM
MOC/IeIIOLMX Tepe/enoB.

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

2. lleHHBIM KOMIIOHEHTOM Ha3bIBAETCH:

1. CkoruieHye 10JIe3HbIX UCKOIaeMbIX B 3eMHOU KOpe.

2. DyileMeHT WM TIPUPOJHBbIM MHHepas, C Lie/lbl0 TIOy4YeHHsI KOTOpPOro [JoObIBaeTcst
MoJIe3HOe UCKOMaeMoe.

3. TlpupojgHoe xuMHUYecKoe coeJuHeHHe, oOpasyroleecsi TPU pas3IMUHBIX (U3UKO-
XUMUYECKHX TIpOolieccax, MPOTEKAIoINX B ITyOUHAX U Ha TIOBEPXHOCTH 3€MJIH.

4. DneMeHTbl WM T[PUPOJHBbIE MHUHepajbl, KOTOpble YXYZJLIAOT KauyecTBO
KOHLIEHTPaTOB.

3. ¢ dexTHBHOCTH 000raIeHUsA XapaKTepU3yeT...

1. mOJIHOTY OTZe/IeHHsE MeJIKOTO MaTeprasia OT KPYITHOTO.

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

3. [J0JII0 LIeHHOT'0 KOMIIOHEHTa, Tepelie/liero B KOHLeHTPaT U3 UCXOAHOW Py/Ibl.

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

4. BoaHO-LI1I/1TaMOBasi CXeMa NMoKa3bIBaeT:

1. Tlytu cnefoBaHus MOE3HOTO MCKOTIAeMOT0 U TIPOAYKTOB ODOOTallleHusi C YC/IOBHBIM
n300pa)keHreM arrapaToB.

2. IlepeueHp U 10OC/Ie[0BATE/ILHOCTL TEXHOJOTMYECKUX IIPOLIECCOB W OIepaLljui,
KOTOPBIM TMO/IBEPraeTcs Moje3H0e UCKOMaeMoe.

3. KosmmuecTBeHHbIe 10Ka3aTeiM oboralteHus /1151 KayK/ol oreparuu v TPO/IyKTOB.

4. KosmmuecTBO BO/IbI, I00AB/ISIEMOE B OTZE/TbHBIE OTIepal[iy U TIPOYKTHI.

5. Kakas u3 mepeumc/ieHHbIX oOnepanyiid He OTHOCHTCS K MO/rO0TOBUTE/JIbHBIM
nporeccamM odoraigeHus?

1. pobnenue.

2. I'poxouenue.

3. YcpenHeHnue.

4. OumnCTKa CTOYHBIX BOJ,.

6. UTo noka3biBaeT TOUKA MepeceyeHUsi CyMMapPHOU XapaKTePUCTHKH «I10 TUTIOCY»
C ocbl0 abcuucc?

1. Pa3mep MakcHMMaJibHOTO KyCKa B 1po0e.
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2. Pa3mep MHUHHMAJTBHOTO KyCKa B TIpo0e.

3. CpeiHeMe/IMaHHbIN pa3mep.

4. CpegHuii [yamMeTp Kycka.

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

1. ITpo0/KUTENBHBINA CPOK CTY>KOBI Y TIOCTOSIHHBINA pa3Mep OTBepPCTHHA.
2. bonbluas nioma b «KMBOTr0 CEeUeHUs».

3. Manas nioia/ib «’KUBOTO CeUeHHsI».

4. BbICTPBII U3HOC, Pa3pbIB U CMeLLeHUe ITPOBOJIOYEK.

8. ®opmyna pis pacuera 3¢ (peKTUBHOCTH IPOXOUEHHUS:

1. E=ec — Y
E= yK(ﬂ - a)
2 Yp - a)
B.
3 E = (/J’- ala- 6) .
a100- a)(p- 6)°
4. E = Qnodp l04
QHaap, *a
9. Yem ompeje/nsierca IJaBHbBIM 00pa3oM KOHe4YHass KPYIMHOCTH /pP00/ieHOro
npojykra?

1. Pa3amepoM BKparieHHOCTH 3€peH M0JIe3HbIX MUHEPAJIOB.

2. KperocTeio pypbl.

3. MaccoBoii foneii 1leHHOT0 KOMITIOHEeHTa B py/Je.

4. KpynHOCTBIO UCXOHOM PYZBbI.

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

1. 3a cueT AMHAMHUYECKOTO BO3/EeUCTBUSL pOTOPA.

2. 3a cueT pa3jaBaMBaHUA MeXy ABYMs [UIUTaMHU.

3. 3a cueT 3KCLeHTPUYHOTO IBUKEHHSI BHYTPEHHEr0 KOHyCa.

4. 3a cueT 3aXBaThIBaHUS 3yObSIMU U PaCKabIBaHUs 10 TpeOyeMoi KPYITHOCTH.

11. IToHATHe 0 THPABIMYECKOH Klaccu(puKanuu.

1. Tlpouecc paszeneHusi CMeCHd MUHepajbHBbIX 3€peH Ha KacChl KPYMHOCTU MO
CKOPOCTSIM OCa)K/IeHUs1 B BOJHOM cpefe.

2. Ilpouecc paspeneHHss CMeCM MHUHEPa/IbHBIX 3€peH Ha K/IacChl KPYIHOCTH TI0
CKOPOCTSIM OCa)K/IeHHs1 B BO3JYLLIHOW Cpejie.

3. Tlpouecc pasgeneHusi CMeCM MHHepalbHBIX 3€peH Ha KJacChbl KPYITHOCTH IIpU
MOMOLL NMPOCENBAOIIMX [TOBEPXHOCTEMN.

4. Tpouecc pasfeneHyss CMeCM MUHepa/bHBIX 3epeH M0 IJIOTHOCTU B BOJHOU cpefe,
IyJ/IbCHUPYIOLL[eN OTHOCUTEIBHO pa3ziesisieMON CMeCH B BePTUKa/JIbHOM HarlpaB/eHUH.

12. TIpouecc pa3je/ieHNsi YaCTHI] B TsDKe/IbIX cpefax (CyCreH3usiX) MPOMCXO0AUT:

1. I1o 1JIOTHOCTH YacCTHLI.

2. TTo CKOpOCTSIM TaJleHus1 4acTHll B CpeJie.

3. Ilo KpynmHOCTH YaCTHL.

4. TTo dbopme vacTwuili.

13. I'/1aBHBIM OCTOMHCTBOM (h/IOTAIHOHHOTO MeTo/ja 000raleHHus SIB/IAETCS:

1. Hu3kuii pacxof, 3/1eKTpO3HepPTrHu.

2. [IpocToTa rpousBO/CTBEHHOI'0 KOMILJIeKCa.

3. OTHOCUTe/bHAs JellleBU3Ha MOy4YeHUs1 KOHLIEHTPaTOB.

4. YHUBepCaJbHOCTb, BOSMOKHOCTh pa3s/iesieHHst TF0ObIX MUHepa/bHbIX KOMIIEKCOB.

14. B Kakux moJjiix NPpOMUCX0JUT MarHUTHasl cenapauus?

1. B s3nekTpuyecKux MnoJsx.

2. B HeOHOPOAHBIX MarHUTHBIX TIOJISAX.

3. B 0JHOpOAHBIX MarHUTHBIX TOJISAX.
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4. B 3/1eKTpOMarHuTHBIX IOJIAX.

15. O6/1acTh MPUMeEHEHUs YTeKTPHUYECKOH cernapaniu:

1. OGorateHue py/| UepHBIX METaIOB.

2. OG6oraijeHre TEeXHOJIOTUUECKOTO ChIpbs C HH3KOW MAacCOBOUM [oJiell 1IeHHBIX
KOMITOHEHTOB.

3. JloBoIKAa HEKOHJMLIMOHHBIX KOHLIEHTPATOB DYJ, PeAKUX MeTa/ljioB, KepaMHU4eCcKOoro
CBIPbS, CJIFOJ, aIMa30B.

4. OboraiiieHre BCcex TUIIOB MUHEPATbHOTO ChIPhSI.

Bapuaum Ne 3.

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

1. Hedrs.

2. )Kese3ucTble KBapLIUTHI.

3. BokcUTBI.

4. Anmvassl.

2. XBOoCTaMHy Ha3bIBaeTCsA:

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

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

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

4. TTpoAyKT, MocTynaroluii B mo0yto orneparuio oboraiijeHus 1 B IFOOY0 MalluHY.

3. Kakod H3 mnepeunc/eHHbIX MPOLECCOB He OTHOCUTCA K COOCTBeHHO
o0oraTuTe/IbHbIM?

1. MaruuTtHas cenapauys.

2. DneKTpyueckas cenaparys.

3. Paguomerpuueckas cernapayysi.

4. Arnomeparys.

4. CUTOBBIM aHA/IN30M Ha3bIBaeTCsA:

1. I3MepeHure KPYITHBIX KYCKOB I10 TPeEM B3aUMHO IepIIeHVKY/ISIPHbIM HarlpaB/IeHUsIM.

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

3. V3mepeHue uacTul] MOJ MUKDPOCKOTIOM M KacCU(UKALUs UX Ha TPYIIbI B Y3KUX
rpaHULIax onpejie/leHHbIX Pa3MepoB.

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

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

1. 515t KOHTpOJISE KPYTTHOCTH [pOOIeHOT0 TIPOAYKTA.

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

3. [Ons pa3peneHyss Marepyaja Ha HECKOJBbKO K/IaCCOB KPYMHOCTU Tepef,
KOHLIeHTpal[yel Ha CToJiax.

4. Jlnsi oTpeneHUsi TOTOBOrO MO KPYMHOCTU MPOAYKTa OT HCXOJHOTO Marepuana,
TIOCTYTIAIOIIero Ha ipobJieHue.

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

1. He Buser.

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

3. Uem Oosblile yrona Hak/IOHA, TeM BbIlle TPOM3BOJWUTE/ILHOCTE T'POXOTAa U HIKE
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5 PeKTUBHOCTb TPOXOYEHHSI.

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

7. Kakoe apo0sieHre Ha3bIBaeTCsA MeJIKUM?

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

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

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

4. Ot 30-10 g0 3 MM.

8. Crioco0 pa3rpy3ku W3Me/IbUYeHHOI'0 MPOAYKTA U3 CTeP)KHEBOW Me/TbHULBI:

1. CBoGOJHBIM C/TMBOM Yepe3 pasrpy304Hyto andy.

2. JIndTépamu NIPUHYAUTENBHO y/anseTcsi U3 MeJTbHULIbI.

3. Uepe3 Hapy’>KHOe LIUWIMHAPHUYECKOE CHUTO.

4. Uepe3 pelIeTKy C IessMu KITHHO0Opa3Ho# (opMBbI.

9. Kakoii u3 mnepeudc/IeHHbIX anmapaToB OTHOCUTCA K I[eHTPOOeXHbIM
KjIaccupukaropam?

1. CriupanbHbIM KnaccupuKaTop.

2. Peeunblii Knaccu(pUKaTop.

3. [TupamuanbHbIN KaacCU(PUKATOP.

4. I'nIpOLVIKJIOH.

10. ®roTanoHHOE oboraijeHue 0CHOBAHO:

1. Ha pa3nuuuy B CMauliBaeMOCTU MUHEPAJIOB.

2. Ha pa3nnunu B MJIOTHOCTSX MUHEPasoB.

3. Ha pasmuuuu B 1jBeTe MUHEpasoB.

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

11. Ha3HaueHue peareHToB - co0uparesiei Bo QuioTamum:

1. Ons ruapodobusaiiyiy TOBePXHOCTH UaCTHL.

2. Ins ruzipodunr3aLyy oBepXHOCTU YacTHL].

3. Onst usmenenust pH yioTaljuoHHOM My/IbIbI.

4. [1ns1 “3MeHeHUs1 MIOHHOI'O COCTaBa ITyJIbIIbl.

12. Kakoii U3 nepeuuc/ieHHbIX anmnaparToB He sIB/ISIeTCS TPaBUTAl{UOHHBIM?

1. BunToBoM ceniapaTop.

2. TspKemocpeiHbINM KOHYCHBIW Cernaparop.

3. DNIeKTPOCTaTUUeCKUH Cernaparop.

4. TlTHeBMaTHUYeCKUW ceraparTop.

13. OranuuTebHOW  O0CO0EHHOCTHIO  CemapaTopoB  iA  o0oraijeHus
C1a00MarHUTHBIX PY/, ABJISAETCH:

1. Hajinuvie BaHHBI.

2. Hanmmuve 6apabaHa W3 HEMarHUTHOTO MaTepuaria.

3. Hamuume MarHUTHOW CUCTEMbI M3 ITOCTOSTHHBIX MarHUTOB.

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

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

1. IlpumeHeHne peareHTOB.

2. Co3paHue cpefpl pasfie/leHds] NPOMeKYTOYHOM IUIOTHOCTA MeXAY IUIOTHOCTSIMU
paszie/isieMbIX MUHEpasioB.

3. Co3zaHre HeoJHOPOAHOIO0 MarHUTHOTO TT0JIS.

4. 3aps/IKa 4aCTUL] TeM WIA UHBIM CITIOCOOOM.

15. Iles1b10 000OraTHTE/THHBIX MPOLECCOB ABJISIETCH:

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

2. OunCTKa MeTasyIOB OT HeXKeJlaTe/IbHbIX TPUMeCeH.
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3. OTzeneHue 1oJie3HbIX MUHEPAIOB OT BMelljatolleil Mopo/ibl U BpeAHbIX TpUMeceil 1
pa3ziesieHre KOMIIOHEHTOB Ha Psifi TPOAYKTOB, TIPUTOHBIX [1JIs Aa/IbHeHIIIel repepaboTKU.

4. W3BneueHue OTAeNbHBIX COCTaB/SIOIIUX TBEPJOr0 TIOJe3HOT0 HCKOMaemMoro C
MOMOLLbIO PACTBOPUTEIS.

KonmponbHasa paboma Nel

HamucaTts Ha3BaHue MpOAYKTOB O6OFaLL[eHI/I$I " 0aTb UM OIIpeZe/1eHud.

Harcate OCHOBHBbIE TIOKasaTelnu TPOAYKTOB oboramienws. [laTb ompezeneHus u
HAIrimcaThb q)OpMYJ'IBI AJId UX OTIpeZie/IeHrs.

Koumponbnasa paboma Ne2

[To mpencTaB/eHHbIM [JaHHBIM TOCTPOUTH CUTOBYIO XapakTepucTuKy. [1o rpaduky
oTpe/ie/TUTh: MaKCUMaJIbHBIM pa3Mep MaTepuasna B Tpobe, cpefHHMM pa3mep, TpeobsiafaHue
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 puHImI paboTbl 0060pyjoBaHus, JOCTOMHCTBA U HEJJOCTATKH.

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
HEeJI0CTaTKH.

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.

IIpumepHblii nepeyeHb mem U 3a0aHuli 0151 N0020MOBKU K IK3AMeEHY:

1. Kakue cBoiicTBa MUHEPAJIOB MCITOB3YIOTCS MIPY Pa3IMYHBIX MeTOAax oboraijeHus?

2. Korza Heo6xo/1uMo TIpUMeHsITh MeXaHuueckoe oboraiieHue?

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

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

5. Kakwue riporjecchl nepepaboTKi MUHEPaIbHOTO ChIPbsi HA3bIBAlOTCSI OCHOBHBIMU?

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

7. Kakvie MpoAyKTHI MO/Ty4yaroT B pe3y/bTaTe 00OorarieHus ?

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

9. [IpuBeauTe KaueCTBEHHYIO cxeMy oOorailleHusi U CXeMy LieTH arrapaToB.

10. Yem ompezensieTcsi KPYMHOCTb, [0 KOTOPOM II0JIe3HOE HCKOmaeMoe JpoOuTcs,
u3MesbuaeTcs rnepef oboraijeHrem?

11. Tlouemy mpumeHsieTCsi cTajuanbHOe ApoOsieHWe? UTO Ha3bIBAeTCS OTKPHITHIM M
3aMKHYTBIM LIMKJIOM ApO0IeHus ?
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12. Kakue armapaTbl UCTIOMB3YIOTCS /17151 APOOIeHNS ¥ U3MeNTbYeHusl PYbl?

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

14. Kakue arnmnapatbl UCTO/Ib3YIOTCS //1s1 OlepaLivii TpOX0uYeHus U KlacCupUKariin?

15. Kakvie 3akOHOMEpPHOCTH Jie)kaT B OCHOBe TPaBUTAL[MOHHOIO TIpoliecca oOoraiijeHus ?
Knaccudukarys rpaBUTaljMOHHBIX MTPOLIECCOB.

16. UTto Ha3bIBaeTCs NpoLeccom oTcaaku? OTcaZjouHble MallUHbI.

17. Kakue cwibl [eUCTBYIOT Ha MHHepaJbHble YaCTULbI Ha TIOBEpXHOCTH
KOHLIEHTPALMOHHOI0 CTOJIa?

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

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

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

21. Kakue CylL[eCTBYIOT OCHOBHbIE TWIIbI arrapaToB /Il pasfie/leHUs] B TsDKebIX
cycreH3usix? OnuUImTe TPUHLIUM UX PabOTHI.

22. Knaccudukaims QuoTalMOHHBIX TIpoLieccoB. B uem 3ak/itouaercs Mpoliecc
dnotauuu?

23. YTo Ha3bIBaeTCsl KpaeBbIM YIJIOM CMauyuBaHUS?

24. KakoBo Ha3HaueHUe (P/IOTAL[MOHHBIX peareHToB, UX KlacCU(UKaLys?

25. B ueM nipermyl11ecTBO (IOTAL{MOHHOTO MeTOZa oboralieHust repej 0CTaJbHbIMU?

26. Uro Ha3biBaeTcs mpsiMOil M oOpaTHOW (iotaumeit? Kakue omepanum dsotaryun
Ha3bIBatOTCSI OCHOBHBIMM, [1ePeUYMCTHBIMU, KOHTPOJIbHBIMU?

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

28. Kraccudukanus (QoTalMoOHHBIX MallvH. BcriomoratenbHoe — (yioTaljuOHHOE
obopyioBaHue.

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

30. Kak pa3nuiyaroT MUHepasibl 10 MarHWTHBIM cBoicTBaM? Kakoil cusbl TpeOyroTcs
MarHWTHbIE TI0JIsT J/Is1 X oOorareHus?

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

32. Kakue Cyl11eCTBYIOT TUIIbI MAarHUTHBIX CerapaTopoB?

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

34. MarHuTHBIe cernapaTopsl Jjist o0oraiieHust c1aboMarHiTHBIX Py,

35. Ha3zoBuTe MeTOAbI U anmapaTbl 00e3B0KMBaHUs TTPOAYKTOB 0boraliieHusl.

Lenbto mabopaTopHBIX PabOT MO ZA@HHOW AUCLIUIIMHE SIB/SETCS MpaKTHYeckoe O3Ha-
KOMJIEHHE CTY/JIeHTOB C pa3/IMuHBIMU TIPOLIECCAMU U MeTOZAaMH  OO0OTall[eHHsl TT0JIe3HBIX
HCKOTaeMbIX, a Tak)Ke IIO/TlyueHHWe HaBLIKOB I10 BBIMIOJHEHWIO pa3/IMuHbIX OMNBITOB. B
YaCTHOCTH, CTY/[IeHT [0/DKeH yMeTb TPaBWILHO OOOCHOBaTh TPUMEHEHHWe Tpoliecca WU
MeTo/la oboraieHusi [/ 3afJAHHOTO TWIIA PYAbl, PacCUMTaThb OCHOBHBIE IT0Ka3aTen
oboramjeHUss ¥  TPe/CTaBUThb WHVBUyalbHBIA  OTYeT. Bce  monyueHHbIe
9KCTIepUMeHTa/lbHbIe [JaHHble HeoOXOAMMO MpOAaHaTM3MPOBaTh, MPOBEPUTH BBITIOTHEHA JIU
OCHOBHasi 1ieyib  paboTel, COPMY/IMPOBaTH BBIBOALL. ECIM  TMO/MyueHbl  HU3KHE
TeXHOJIOTUUeCKHWe TioKa3aTesid oboraiijeHus, yKa3aTb BO3MOXXHbIe TPUUMHBI M IyTH
TIOBBLILIIEHUSI TIOKa3aTe Iei.

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

[TepeueHn 1abopaTOPHBIX padoT:

1. V3yyeHue paboThI 11{eKOBOM APOOUIKY U MPOM3BOACTBO CUTOBOTO aHAIM3a
2. V3yueHne pabOThI TMPAIIMOHHOTO TPOX0TA U orpe/iesieHue 3(h(HeKTUBHOCTH IPOXOUEHUS
3. M3yueHue Tipoliecca U3MeJibUeHusi py/i B 11apOBOM MeJIbHUILe
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4. OboraireHue eJie3HbIX Py/| HA MarHUTHOM CeTlapaTope
5. OboraiijeHre MOMMMeTa/UVTAYeCKUX Py TI0 CXeme MPSIMOM Ce/IeKTUBHOU (ioTariyn
6. OborartieHue 1MoJie3HbIX UCKOTIaeMbIX Ha KOHI[eHTPALIMOHHOM 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

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:

CyIIHOCTB, I7IaBHble 0COO@HHOCTH U KIaccu(UKalyst 000raTUTeTbHBIX MPOLIECCOB.

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) 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 OIIeHKY «OT/IMYHO» » (5 6asioB) — 00yuaroIuiics TTOKa3bIBaeT BBICOKUN 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
Marepuarna.;

— Ha OLIEHKY «XO0poIio» » (4 6asna) — oOyuaromiyiics MoKasbiBaeT CpeJHUM YPOBeHb
cOopMUPOBAHHOCTA KOMIIETEHLIMH, T.e. CTYAEHT TPe/CTaB/sieT TOJIHOe 3HaHWe y4yeOHO-
MPOrpaMMHOTO MaTepuasa, YCIelllHO BbITIOJHSIOIIMN TpeAyCMOTPeHHble B TIpOrpaMme
3alaHus], YCBOWBIIMI OCHOBHYIO JIUTEPAaTypy, PeKOMeHZOBaHHYI0 B Tmporpamme. 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 «YJOBJETBOPUTENILHO» » (3 0amia) — oOyvaromuics TOKa3bIBaer
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, [AOMyCTHUBIIMM TIOTPEIIHOCTY B OTBeTe Ha 3K3aMeHe W TPU BBINOJHEHUH
9K3aMeHAalL[MOHHBIX 33/laHui, HO 00siafallUUM HeoO0XOAWMBIMKA 3HAaHUAMH [T UX
yCTpaHeHwus! 10/ PyKOBO/ICTBOM TIpeIo/iaBaTe/is;

— Ha OLEHKY «HEyIOBJIeTBOPUTE/NILHO» » (2 Oamma) — pe3yabTaT o0OyueHHs 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 MH(OPMALHOHHOE 00ecreueHne JUCIUTLTHHBI

a) OcHoBHas /iMTepaTypa:

1. AmoxuH, B.M. OcHOBbI oOoraiieHusi TIO/Ie3HbIX UCKOTIAeMbIX : Y4eOHHK : B 2
tomax / B.M. ABaoxuH. — 4-e u3j., crep. — Mocksa : ['opHasi kaura, [6. r.]. — Tom 2 :
TexHosorvu oboTaIteHus MmoJie3HbIX uckonaembix — 2017. — 312 c¢. — ISBN 978-5-98672-
465-2. —Pexxum poctyna: https://e.lanbook.com/book/111337

2. [Herogs, E.}O., IllaBakyneBa, O.I1. OO6oraijeHre TIOe3HBIX HMCKOTIAEMBIX
[DnekTpoHHBIM pecypc] : yuebHoe mocobue / MI'TY. - Marauroropck : MI'TY, 2016. - 1
3JIeKTPOH. OIIT. [IACK (CD-ROM) - Pexxum JlocTyra:
https://magtu.informsystema.ru/Marc.html?locale=ru

3. OboraieHne TO/e3HBIX MCKOTAeMbIX [DMeKTPOHHBIA pecypc]: yueGHOe mocobue
/JlyknHaK.U., AxkywkunB.I1., MyknakoBaA.H. - M.: HALl UH®PA-M, 2016. - 224 c. .-

PexxuMm poctyna: http://znanium.com/catalog.php?bookinfo=501567 - 3arn. ¢ skpaHa. -ISBN
978-5-16-010748-6.

0) JlonmoHUTe/IbHAA JTUTEpaTypa:

1. CopokuH, M.M. ®soTaljoHHBIE METO/bI OOOTraljeHHs. XUMHUUECKHe OCHOBBI
dbnoTarum : 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. Kapma3suH, B.B. MaraurHble, 3/1eKTpUUecKre U CrieljiajibHble MeToZbl 00oraijeH s
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 T10/Ie3HbIX UCKomaeMbix — 2017. — 672 c. — ISBN 978-5-98672-458-4. —
Pexxum poctyna: https://e.lanbook.com/book/111394

3. E.E. Anzpees, O.H. TuxonoB [Ipo6sieHre, n3MesnbueHre W TOATOTOBKA ChIPbSI K
oborarmienuto. — C-I16, 2007. 439 c.

4. M.B.. BepxotypoB ['paBUTarjioHHEIe METOABI OOOTaIeHus: Y ueOHUK //1s1 BY30B. —
M.: N3g-Bo MAKC-IIpecc — 2006.

5. AbpamoB A.A. Ilepepabotka, oboraijeHHe U KOMILJIEKCHOE HCIIO/Ib30BaHUE
TBeP/bIX IMo/ie3HbIX McKomaeMbiX. T.1 TIporiecchl anmapaTel: YuebHuk. M.: MITY, 2004. —
471 c.

6. AbpamoB A.A. TlepepaboTka, oboraiijeHMe ¥ KOMIIJIEKCHOE WCIIOb30BaHHUE
TBEpP/BIX T0Je3HbIX HcKomaembix. T.II TexHosorus oborareHusi MOJie3HBIX MCKOTIAeMBbIX:
Yuebuuk. M.: MI'TY, 2004. — 471 c.

7. AbpamoB A.A. Texnosorus nepepabotku u oboraujenus py: Yue6. moco6. B 2 kH.
— M.: U3gatensctBo MITY, 2005.

8. Kapmasun B.B. MarHuTtHble, 37IeKTpUUECKHE U CTielhabHble MeTO/IbI 00OTall[eHUsT
T0JIe3HbIX MCKomaemsix (21) / M.: MI'TY, 2005.

9. Illunaes B.I1. OcHOBBI oboraijeHus TOe3HBIX MCKOTMaeMbIX. Y. mocobue st
By30B. — M.: Hezpa, 1986.- 296 c.

10. CnpaBounuk 10 oboraijeruto pya. B 3 1. /Tlog pen. bormanora O.C.-2-e m3g.,
niepepab. u gom. — M.: Hegpa, 1983.

11. bapckuit M.J]. Ontumusanysi NpoLieccoB pasfie/leHnst 3ePHUCTBIX MaTepuasioB. -
M: Heppa, 1978 1.

12. Bepgpanr H.I'., CkopoborartoBa JI.M. IlepepaboTka ¥ KauecTBO TII0JIe3HBIX
rckonaeMbix. — M.: Hegpa, 1986.- 296 c.

13. Amgoxun B.M. OcHOBbI oOoraiieHusi TI0JIe3HBIX HMCKOmaembix. T1:
O6orarturenbHbIe TIPOIiecchl: YueOHUK. M.: MI'TY, 2006 — 417 c.

14. Tlepuopnueckue n3nanus: "Oboramenue pyz”', pedeparuBHbli XypHan "T'opHoe
neno", "T'opHbIii )KypHan", "M3BecTus BbICIINMX yueOHBIX 3aBe/leHu "
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https://e.lanbook.com/book/2073
http://znanium.com/catalog.php?bookinfo=501567
https://magtu.informsystema.ru/Marc.html?locale=ru

B) MeToanueckue yKa3aHus:

1. Herogs E.FO., IllaBakyseBa O.I1. OcHOBBI oOoraiieHusi ToJie3HbIX WCKOTAaeMbIX:
VHCTpYKIMs TI0 BBITIOJTHEHHIO /1ab00paTOpHBIX PaboT A/isi CTyieHToB crienanbHOCTH 21.05.04
Bcex (hopMm 0Oyuenusi.— M3a-Bo Marauroropck. roc. TexH. yH-ta uMm. I'.1. Hocoga, 2016. — 40
c. — Pexxum gocryna: https://newlms.magtu.ru/course/view.php?id=75768#section-5

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

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

r) IIporpammMHoe o6ecieueHue U MIHTepHeT-pecypchl:

Haumenosanwue 110 Ne moroBopa Cpok JleficTBUs
JIMLIEH3UU
MS Windows 7 H-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouHo
7Zip cBOOO/THO 6eccpouHo
pacnpocTpaHsieMoe
1. UnadopmaimoHHas cuctemMa — EawHOe OKHO [ocTyma K 0Opa3oBaTe/bHBIM

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

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

3. [TlouckoBas cucrema Axagemus Google (Google Scholar). - URL:
https://scholar.google.ru/.

9 MaTtepuaibHO-TeXHHUECKOe obecrieueHre AUCITUTUTUHBI (MO JIsT)

MaTepI/Ia]IBHO-TEXHI/I‘-IECKOE obecrieueHue JUCHUIT/IMHBI BK/ITFOUAeT:

Tur v Ha3BaHue
OcHallleHHe ayuTOpUN

ayJJUTOpUM

JleKLIMOHHas ayJuTOpusI MynbTUMeiUiiHbIe CPeICTBA XpaHeHus, repefaud 1
T1ipe/iCTaBeHus MH(OPMaLUU

JlabopaTopust 1. JTabopaTopHasi yCTaHOBKa ITIIeKOBOM JIpOOU/IKHY;

MeXaHHUUeCKUX UCTbITaHui 2. JTabopaTopHast ycTaHOBKA MeXaHUYeCKOTO BCTPSIXHBATeJIs;
3. JlabopaTopHasi yCTaHOBKa 111apOBOY MeJIbHULIbI;

4. JlabopaTopHasi yCTaHOBKAa MeJbHUIIBI C BpallarOIIencst
0CBIO;

5. JlabopaTopHasi yCTaHOBKa MHEPLIMOHHOTO IPOX0Ta;

6. CtaHapTHBIN Habop CuUT;

7. JlabopatopHas ioTalliOHHAs MallllHa;

8. JTabopaTopHble TpaBUTAI[MOHHBIE armapathl (OTCAOUHAs
MalllliHa, KOHL|eHTPaLJMOHHBIN CTOJI, BUHTOBbIE CerapaTophl);
9. JlabopaTopHbIii MarHUTHBIN Cernaparop.

Ayputopuu s [TepcoHanbHble KOMMbIOTepHI ¢ TakeToM MS Office,
CaMOCTOSITe/TbHOM PabOThI: | BBIXOAOM B IHTEPHET U C IOCTYIIOM B 3/IEKTPOHHYHO
KOMIIbIOTePHBIE K/1acChl; nH(pOopMaLMOHHO-00pa30BaTe/IbHYI0 Cpefly YHUBEPCHUTEeTa
YuTa/bHbIE 3aJIbl

OubsmoTeku

[Tomewenue s xpaHeHust | [lkadwl I XpaHeHUs! yueOHO-MeTOo[uueCKOu
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Twun 1 Ha3BaHUe

OcHallleHHe ayuTOpUN

ayAUTOPUH
U MpOGUIAKTUUECKOTO | IOKyMeHTalluMd, yueOHOro o0opyjoBaHusI U ydeOHO-
obcmykuMBaHUST  y4eOHOro | HAr/siAHBIX TTOCOOMIA.

000py10BaHusT
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