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PaGovas nporpamma coctasaeHa Ha ocHose PT'OC BO no cniennanproctn 21.05.04 op-
HOE 10, YTBepXaeHHOro npukasoM MOuH P® ot 17.10.2016 r. Ne 1298,

¢
i’

PaGoyas nporpamma paccMOTpeHa H omo0peHa Ha 3aceNaHHH kademphl MeoJIOTHH, MapK-
wefinepckoro nena M o0orameHHs TONE3HBIX HcKonmaembix «20» sueapa 2017 r.,
npotokon Ne 7.

{ A.A, T'pamasn/

PaGouas mporpamma omofpeHa METONMYECKOM KOMHCCHEH HHCTHTYTA FOPHOTO Aend H
TpaHcnopra «31» gupapa 2017 r., npotokon Ne 7.

Hpencenaieﬂbﬁ“ /C.E. lNapames /

Pa6ogas mporpaMma cocTapneHa: nouerToM Kadenps: IMuOIIN, k.1.10., ooeut

1%7 /EJO. Jlerons /

PenenseHnr; 3aM. HavansHHKA Hexa POM IT'OIT OAO «MMK»

! AT, Taxauen/



Jluer perserpaimm wimMeHenuii u A0MOJIHEHHI

Ao [Noanuce
Ne Pasnen Kparkoe conep:xanue Ne nporokona iin
n/n | nporpammsi H3MEHEHHA/I0TIOHEH NS 3acenaHus - EIIGII[;!OP’I
xadenpnl

! Ne 8 AKTyanu3auns y4e6Ho-MeToNH1eckoro i | No 2 e .
MH(OPMALIHOHHOTO obecneuenus | or 04,10.2018 ¢_/f§}*CC: ,
AMCHHILTHHBI , =

2 No 8 AKTyanusauus yuebro-metonndeckoro i | No 2 e
HH(POPMAUHOHHOD obecrnieuenns | or 24.09.2019 :%é/—'
JHCHHITHHBI : - | -

3 Ne 8 AKTyaiusauns yuebHo-mMeTonn eckoro 1 | No | ///
HHpOpMAIIHOHHOTO obecnievenus | ot 04.09.2020 | %
AHCLMIUTHHBI




1 Ilen ocBOeHMA AUCLHMII/IMHBI

LlenssMu ocBOeHMsl AUCLUIUIMHBI «OborairieHe Mo/e3HbIX UCKOMAeMbIX» SIBJISIOTCS 5B-
JISIFOTCSL pa3sBUTHe Y CTYZEHTOB JIMYHOCTHBIX KauecTB, a Takke (pOpMHpOBaHUe MPOQeccro-
Ha/IbHBIX KOMITeTEHI[Md B cooTBeTcTBHU C TpeboBanusmu ®I'OC BO 1o crienuanbHOCTH
21.05.04 T'opHoe pero.

2 MecTo AUCHUIVIMHBI B CTPYKType 00pa3oBaTe/IbHOW MPOrpaMMbl MOATOTOBKH
crenpaaucTa

HOucuuruinHa «O6oraiieHue MoJie3HbIX UCKOMAaeMbIX» BXOAWUT B 0a30BYI0 uacTb 0/10Ka
«ITpoeKTHast ieATeIbHOCTb» 00pa30BaTe/IbHOM TIPOrPaMMBI.

[yt u3yueHUs JUCHUTIIMHBI HeOOXOUMBI 3HaHUS (YMeHUsl, BiazieHus1), COpMUPOBaH-
Hble B pe3yJibTaTe U3yueHUs Ce[yIOLUX KypCOB:

«®Pusrkar», «MaremaTuka», « Xumusi», «IHpopmatrka», «['eonorusi».

3HaHusi (YMeHUsi, BIafieHus), TIOJyUYeHHbIe TPU U3YUYeHWU [JaHHOW JUCLIUIUIMHBI OyIyT
HeoOXOUMBI /i1 pa3pabOTKH, COBEPIIIEHCTBOBAHUSI TEXHOJIOTHUM MOATOTOBKU U OOOTaleHUs
T0JIe3HBIX UCKOTAeMbIX; CO3/JJaHUSI MaJIOOTXO/JHBIX U 0€30TXOIHBIX TeXHOIOTHH, KOMITJIEKCHOTO
WCTIO/Tb30BaHUSI MUHEPA/ILHOTO ChIPhS, /711 aHA/TM3UPOBAHKUST YCTOMUMBOCTH TEXHOJIOTMYECKOTO
riporiecca ¥ KauecTBa BbIITyCKaeMOi MPOAYKLIMH.

3 Kommnereniuu o0Oyuamomerocsi, ¢opMupyemble B pe3yjbTaTe OCBOEHHS
AMCLMIUIAHBI M IVIAHUPYeMbIe pe3y/IbTaThl 00yJYeHHsT

B pesysbTate OCBOeHUsI AMCLUIUIMHBI «OOoraieHue ToJie3HbIX HCKOTMaeMbix» 00y-
YaIOIIUNCS JO/DKeH 00/1afaTh CIeyIOMIMMHI KOMITeTeHL[USIMU:

CTpyKTypHBII
3/1eMeHT [1naHupyemble pe3y/bTaThl 00yUeHHs
KOMITeTeHLIUU

OIIK-9 B/1afieHHeM MeTOAAaMHU aHa/IN3a, 3HaHHeM 3aKOHOMEePHOCTel MoBeJeHUs 1

yrnpaB/ieH!s CBOMCTBAMHU FOPHBIX MOPO/] M COCTOSHHEM MAacCHBa B MPOILeCcax JO0bIUH U

nepepadoTKH TBep/bIX M0/Ie3HBIX HCKOMAeMbIX, a TAK)Ke MPU CTPOUTE/IbCTBE U IKC-

MJTyaTaluy Mo/i3eMHBIX COOPY)KeHUH

3Hath MeTO/Ibl aHaju3a, 3aKOHOMEPDHOCH TOBeJleHUs U YIpaB/ieHUsl CBOWCTBaMHU

TOPHBIX TOPOZ M COCTOSIHMEM MacCHBa B Iporieccax JoOblYr U repepaboTKu

TBEp/bIX [10JIe3HbIX UCKOIaeMbIX.

YMeTb BLIOMpATh METO/bI aHa/iu3a, 3aKOHOMEPHOCH TIOBeleHWs W YIIpaBJIeHUs

CBOMCTBaMM TOPHBIX IIOPOJ, M COCTOSITHWEM MacCuBa B Ipolieccax A00bluu u

repepabOTKX TBEP/IBIX TM0JIe3HbIX MCKOTIAeMBbIX.

BrazeTs CIIOCOOHOCTBIO BBHIOWPATH METObl aHaIM3a, 3aKOHOMEPHOCU TIOBEJEeHUs |

yTpaBJ/leHUs] CBOWCTBAMM T'OPHBIX MOPOJ, ¥ COCTOSIHWEM MacCHBa B IpoLieccax
00bI4M ¥ TIepepabOTKY TBEP/IBIX I10JIe3HbIX MCKOTIaeMBbIX.

[IK-4 roToOBHOCTBIO OCYLIECTB/IATH TEXHUYECKOe PYKOBO/CTBO FOPHbIMHU U B3PbIBHBIMH

paboTamMu MpH KCIUTyaTallHOHHOH pa3Be/iKe, J00bIue TBePAbIX M0/Ie3HbIX HCKOMAaeMbIX,

CTPOMTE/ILCTBE M YKCII/IyaTalMH MOA3eMHBIX 00'beKTOB, HeNOCPeACTBEHHO YIPaB/IATh

MponeccaMy Ha MPOU3BO/ICTBEHHBIX 00 bEKTOB

3HaTh OCHOBHbIE TIOHSITUSI METOZIOB, CIIOCOOOB U CPEZCTB TIO/NYUYeHHUsS ChIPhsi U KOH-
LIEHTPATOB TPH MIepepabOTKHU MOJIe3HbIX NCKOMIAeMbIX

YMeThb BHIOMPATh TEXHOJIOTHIO MPOM3BO/JCTBA PabOT 10 00O0raleHHI0 TI0Ie3HBIX UC-
KOTIAeMbIX, TIPUMEHSITh CIIOCOObI U CPeJCTBA /ISl TIOyUeHHUsT KOHJULMOHHBIX
KOHIIEHTPATOB

Briazeth CIIOCOBHOCTHIO BHIOUPATh U PACCUNTHIBATH OCHOBHBIE TEXHO/IOTUUECKHE T1a-




CTpyKTypHBII
3/1eMeHT [1naHupyemble pe3y/bTaTel 00yUeHHs

KOMIIeTeHIIK1

pameTpbl 3()(HeKTUBHOTO U FKOJIOTMUeCKH 0e30T1acHOTO MPOU3BO/ICTBA paboT
10 riepepaboTKe 1 000ralieHuI0 MUHEepPaIbHOTO ChIPbSi HA OCHOBE 3HAHUH
MPUHLIMTIOB ()JIOTAlJMIOHHOTO TIPOEKTUPOBAHUS TEXHOJIOTUYEeCKUX CXeM 000-
raTUTebHOTO TIPOM3BO/ICTBA M BbIOOpA OCHOBHOTO M BCIIOMOTaTeIbHOT'0
oboraTuTesILHOr0 000pY/[OBaHMUS

ITK-5 roToOBHOCTBI0 IeMOHCTPHPOBATh HABBIKH Pa3padoTKH MUIAHOB MePONPHUATHIH 10
CHM)KEHUI0 TeXHOTeHHOH Harpy3Ku NMPoU3B0/ICTBA Ha OKPY)KAIOLIYyI0 Ccpejly MPH KC-
MJTyaTaliOHHOM pa3BejKe, 00bI1Ue U epepadoTKe TBep/bIX M0/Ie3HBIX HCKOMAaeMbIX, a
TaK)Ke NPHU CTPOUTE/IbCTBE U JKCIL/TyaTalMu

3Hathb Hay4HbIe METO/IbI U MEPOTIPUSITUS TI0 CHIDKEHHIO TeXHOT€HHOMN Harpy3ku Ha
OKPY’KaIOIIyI0 Cpefly TIPH 9KCITyaTallMOHHOM pa3Besike, 00bIUe U repepa-
0OTKe TBep/IbIX IM0JIe3HBIX UCKOTIAeMbIX

YMeTb MPUMEHSITh HayYHble MeTO/bl U MEPOMPHUSATHS 110 CHKEHUIO0 TEXHOT€HHON
Harpy3Ky Ha OKPY’KaroIllyr0 Cpe/ly MpH KCIUTyaTallMOHHOM pa3Be/ike, Z0ObIUe
1 riepepabOTKe TBEP/IbIX TM0JIe3HbIX CKOTIAeMbIX

Bragers HaBbIKaMK TIPUMEHEeHHUsT HayUHbIX METO/[0B U MEPOMPHUSITHH 110 CHIKEHHIO
TeXHOTeHHOM Harpy3Ky Ha OKPY)KarOIIyi0 Cpeay TPH KCIUTyaTal[iOHHOMN
pasBe/ike, 100bIYe 1 IepepaboTKe TBEP/bIX M0/Ie3HBIX NCKOMAeMbIX

[1K-12 roToOBHOCTBIO OIIePAaTUBHO YCTPAHATH HapyILUeHUs NMPOU3BOACTBEHHbIX NPOLieC-
COB, BECTH MEPBUYHBIN yUeT BbIMO/JIHAEMbIX Pad0T, aHA/IM3UPOBATh ONePaTUBHBIE U
TeKyIHe MoKa3aTe/u MPOou3B0/|CTBA, 000CHOBHIBATH MpPe//I0)KeH!sI 10 COBEPIIEHCTBO-
BaHUI0 OPraHU3aliyy MPOU3BOACTBA

3HaThb OCHOBHbIE TeHAEeHLIUU pa3BUTHS NPOU3BOACTBEHHBIX ITPOLIECCOB, II0Ka3aTeIu
IpOU3BOJCTBA

YMeTb [IPUMEHATL U3yUeHHbIe TeHIeHLIMN Pa3sBUTHS IIPOU3BO/CTBEHHBIX ITPOLIECCOB,
roKa3aTesii MPOM3BO/ICTBA B MPodeCcCUoHaMbHOM [esiTe/TbHOCTH

Bragers TeHIeHL[UAMU Pa3BUTHS [IPOMU3BO/ICTBEHHBIX IIPOLIECCOB, ITI0Ka3aTe/Iu [IPOU3-
BO/ZICTBA B MPO(deCcCroHaTLHOM J1esiTeTbHOCTH

ITK-19 roToBHOCTBIO K pa3padoTKe NMPOEKTHHIX MHHOBAIIMOHHBIX PelIeHHH M0 YKCIUTya-
TAallMOHHOW pa3BejiKe, f00bIUe, MepepadoTKe TBEPABIX MO/Ie3HBIX HCKOMAeMbIX, CTPOH-
Te/IbCTBY M SKCIUTyaTalliH MO/I3eMHbBIX 00bEKTOB

3HaTh OCHOBHbIe TeH/IEHIMU PA3BUTUSI MHHOBAL[MOHHBIX PelleHHH 110 TiepepaboTKe
TBepP/bIX I10J/Ie3HbIX NCKOMAeMbIX
YMeTh MPUMEHSTh M3yUYeHHble TeH/JeHIIUM pPa3BUTHsI MHHOBALIMOHHBIX PelleHU 10

nepepa60TKe TBEPAbIX IMOJIE3HBIX NCKOIMdeMbIX

Brazers TeH/IeHIUSMHY Pa3BUTHSI MHHOBAIIMOHHBIX PellleHrH 110 TiepepaboTKe TBepAbIX
M0JIe3HBIX MCKOTaeMbIX




4 CTpyKTypa U cojepKaHue JUCLIUIIIMHbI

OO61asi TPyA0eMKOCTb AUCIUIUIMHBI COCTaBsieT 3 eAnHUIIbI 108 yacos:
- KOHTakTHas pabora - 15,2 akazi. 4acos:
ayauTopHasi pabota -12 akajl. Uacos;
BHeayZUTOpHasi paboTa - 3,2 akasi. 4acos;
- camocTosiTeNbHas pabora - 84,1 akaz,. yaca;
- TIOATOTOBKA K 5K3aMeHY - 8,7 aka/|. 4acoB.
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1. BBepnenue 111 0,5 10,4 OIlK-9
1.1. Cogep>kaHue JUCIUITIMHEI, ee 3a/1aui. 3HaueHre U pojib oborarie- I1K-4
HYs [IPU UCII0/Ib30BaHUU Pa3/IMUHBIX I0JIe3HBIX MCKOMaeMbIX [1K-5
1.2. Knaccudukaryst porieccos /st 060raieHust moie3HbIX HCKoIae- 3yueHre OCHOBHOM 1TK-12
MBIX U JIOTIOTHUTeTbHOM IIK-19
KontposnbsHas
1.3. Onepauyy, 1uKibl, craguu. OueHKa 3¢ (eKTUBHOCTH NPOLIECCOB /uTeparypsl 110 JAUC- pabora
oboraiieHust 1 KOMIJIEKCHOCTU UCTIOTb30BaHUsI ChIPbSI LIUIIJIMHEe, KOHCITeKTa
1.4. TIpoayKThl 1 TIOKa3artenu oboraieHusi. MaTepuaibHbIN 6anaHc 110 KLU,
TBEP/IOMY, META/I/Ty, BOZIE B TEXHOJIOTMUECKUX CXeMaX 00oraiieH sl py/1
1.5. IloHsiTHe 0 KO/TMUECTBEHHBIX XapaKTePUCTUKAX BeleCTBEHHOrO CO-
CTaBa MUHEPAJ/ILHOTO ChIPbsI U TIPO/IYKTOB 00OraIieHust
Toro no pa3aeny 0,5 10,4
2. 'paHynoMeTprUYeCKUii COCTaB 111 0,5 M3yuenve ocHoBHOM | KoHTposibHass |OITK-9




KLU,

3.3. [Ipobnenue. HazHaueHue qpobsieHus1, CTeNeHb pOo0/eHUs

3yueHre OCHOBHOM

11 MeJIKOI'O I,qu6J'I€HI/I$I

3.4. Knaccrdukauysi 1 KOHCTPYKIMH IPOOUIOK /171t KPYITHOTO, CPe/IHEeT0

Y JIOTIOTHUTEeTLHOMN
TUTepaTyphl MO [IHCH
LIUTITMHe, KOHCIIEKTa|

3.5. KpymnHocTb, 0 KOTOPOl He0OX0AUMO APOOUTE ChIphe Tepes; 000-
raieHrieM. Cxembl po0ieHust

KL,

3.6. I3sMesibueHye. 3aKOHOMEPHOCTH MpoLiecca U3MeIbUeHUst

3.7. Knaccudukaryst pa3Mo/ibHOT0 06opyzoBaHus. CxeMbl H3Me/TbUeHHUs

3yueHre OCHOBHOW

141 ,Z[OHOJ'IHHTEJ'IBHOﬁ

3armura y1labopa-
TOPHOM paboThI
KontposnbHas
pabota
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2.1. I'paHy/IoOMeTpUUYECKUM COCTaB PY/ U MPOYKTOB 00OTraleHus], Me- 15
TO/IbI ero Omnpe/ieneHus o
2.2. CuroBbli aHanus. IIkana knaccuukaluu, MoJyJ/Ib LIKabl K1ac- v
cupUKaLn ~
2.3. O6paboTKa pe3y/bTaTOB IPaHy/IOMETPUUECKOTO aHa/I|3a U T10- ;-r § ;‘
CTpOEeHMEe XapaKTePUCTUK KPYITHOCTH =g=g=
HToro no pasaeny 0,5 15
3. IloAroToBuTe/IbHbIE MPOLIECCHI I11 2 2 20 OIIK-9
3.1. I'poxouenue. HazHaueHue nporecca 3yueHre OCHOBHOM [1K-4
U JIOTIOTHUTEeTLHOMN [TK-5
3.2. 3¢ddeKTUBHOCTb TPOX0OYEHUs], KIacCU(PUKALIMS U KOHCTPYKLMU IPO- UTepaTyphl MO [IHC- I1K-12
XOTOB LIUIIIMHe, KOHCIIeKTa IMK-19
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3.8. I'uapaBnuueckass KiaccuduKaiys U ee pPojib B TeXHOJOTHUECKUX JTUTEPATYPhI T10 IUC-
cxemax (habpuK. 3aKOHOMEPHOCTH CBOOOJHOTO M CTeCHEHHOTO TaJ|eHUsI L[UT/IHE, KOHCIEKTa
yactyl]. OCHOBHbIe MPUHIUIIBI K/1acCUbUKaLUN JTeKLWH.
3.9. KOHCTpYKI[MM MeXaHWYeCKUX KIacCU(PUKATOpOB, 00/1aCTh UX TIPH-
MeHeHUsI
3.10. KoHCTpyKUMH Y IPUHLUIT JeHUCTBUS TUAPOLIMK/IOHOB
WToro nmo pasjeny 2 2 20
4. OCHOBHBI€ MPOLIeCChI I11 2 4 18,7 OIlK-9
4.1. I'paBuTaLOHHOE ObOTallleHHe TO/Ie3HbIX UCKOTaeMbIX. TeopeTnye- o [1K-4
l13yueHrve OCHOBHOU
cKve 0cHOBbI. CKOpPOCTb NafieHust, KO3 (ULMeHT paBHONaaeMOCTH N [1K-5
Y JIOTIO/THUTe/IbHOM
4.2. Tlpouecchl rpaBUTalMOHHOrO oOoraieHusi: TPOMBIBKA, OTCAJKa, [ rreparypsi 10 zmc I1K-12
KOHLIEHTpAI[Us Ha CToJaX, oboraiieHre Ha LUT03aX U KeynobaX, BUHTO- [1K-19

BBIX CEIldpaTOp4dX, O6OI’(:1H.[€HI/IE B TsDKeJIbIX CYCITIEH3UAX

[TUIT/IMHE, KOHCIIEKT4|

4.3. CyLHOCTb IIPOLIeCCOB, KOHCTPYKTHUBHbIE U TeXHOJIOTMYeCcKue Iapa-
MeTpBbI arrapaToB U MallllH, [PaKTUKa UX [PUMeHeHUs!

KL,

4.4. MaruutHoe oboramjeHre. TeopeTnyeckne OCHOBBL. MarHUTHBIE
CBONMCTBA MHUHepasoB, MarHUTHbIE T0JIs1 CerapaTopoB

3yueHre OCHOBHOM

4.5. ObopynoBaHue [Jsi MarHATHOTO OOOraijeHusi: CcerapaTop [jisi
CUbHO M €/1aDOMarHUTHBIX PYZ; CyXye U MOKpble MarHUTHbIE Cerapa-
TOPBI

U JIOTIOJTHUTEeTbHOMN
mUTepaTyphl MO [IHC-
LIATITMHE, KOHCITEKTa

4.6. DnekTpruueckoe oboraijeHre. Ou3nuecKrie OCHOBBI MPOLIeCCa, Mo -

FOTOBKd MdTe€pHadJld K BHQKTPHQECKOﬁ Cerlapalyu

KLU,

3arruTa jabopa-
TOPHOU paboThI
KonTtponbHas
pabora
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4.7. Knaccrudukaiiys 3/1eKTpUYecKrx CernapaTopoB, UX KOHCTPYKTHUBHBIE
Y TEXHOJIOTHYECKHe MapaMeTphl
4.8. CrierjuaibHble MeTO/IbI TIO/ITOTOBKH 1 00OTallleHHst PY/
4.9. Pynopasbopka: oborairieHre 1o TpeHuto, hopme, 1{BeTy, GioTorpa-
BUTALMS; 00XKUT PyA; n3buparesnsHoe JpobreHue, n3MebueHre, XUMH-
yeckoe oboraiiieHue
4.10. ®noranmonHoe oboraieHue. Teopetuueckre ocHOBLI. KuHeTHKa
(broraiym l3yueHre OCHOBHOU
4.11. ®oTaLIOHHBI TeHTbl, UX v(uKaLus, Ha3HaueHre U Me- o
JIOTALMOHHbIE peareHThl, NX K/1ace ¢buKaus, Ha3HauUeHue U Me W [OMOJHMTEIbHOM
XaHU3M JIelCTBUS rreparypsi 1o AHC_KOHTpOJILHaH
abota
4.12. ®noTaliMoOHHbIe MAIIIMHBI, UX KIacCU(DUKaIUs, KOHCTPYKLIUS [MIUTAHe, KOHCIT exralP
JTeKLIAIA.
4.13. [IpakTHKa NprMeHeHUs] MalllH Pa3/IMYHbIX TUIIOB (MeXaHu4ecKue, 1
MHEeBMOMeXaHW4eCcKHe, KOJIOHHBbIE U Ap.). CXeMbl U peXXUMbI (IOTaLUU
HToro no pasjeny 2 4 18,7
5. O6e3BoXKMBaHME 1 OTIPOOOBaHKE I | 0,5 10  |M3yueHWe OCHOBHOM OIIK-9
5.1. O6e3BoxuBaHKe. HazHaueHue orepanyii 00e3BO>KUBaHUS U UX Y [IOTOJIHUTebHOM [1K-4
K/1accu( vKaius irepatypbl 1o auc- KontposbHas [[IK-5
5.3. Onpo6oBaHue ¥ KOHTPOJ/Ib Ha 00oraTuTe/bHbIX Gabprkax. TUrbl 1 LIUIIJIMHe, KOHCIIeKTa pabora [1K-12
Ha3HaueHue Mpoo TeKLUH. ITK-19
NToro no pa3peny 0,5 10
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5 Oo6pa3oBarenbHble U HHGOPMALMOHHBIE TEXHO/IOTUH

B miporecce mipernofiaBaHus JUCHUITIMHBI ««O0oraiieHre TMoe3HbIX HCKOITaeMbIX»»
TIPUMEHSTIOTCST Pa3/IMuHbIe BUZbI 00pa30BaTeIbHBIX TeXHOIOTHH.

JIeKLIMOHHBIM MaTepHasn 3akpervisieTcsi B Xofe J1abopaTopHbIX paboOT, Ha KOTOPBIX
BBITIOJIHSIFOTCSL TPYNIOBble WM WHAWBUYasbHble 3aJjaHus TI0 TpoijeHHON Teme. Ilpu
MpOBeieHrH 1ab0paTOPHBIX 3aHATUIN HCIIOIB3YeTCS MeTO/, KOHTeKCTHOTO 00yueHus], KOTOPbIH

TM03BOJIsIET YCBOUTh MaTepuasl IyTeM BbISIBJIEHHs CBsi3el MeXX1y KOHKPeTHbIM
3HaHWeM U ero NprMeHeHHeM.

[Tepesaua HeOOXOAWMBIX TEOPETHUECKMX 3HAaHUKA U (OPMHUDOBAHHE OCHOBHBIX
TIpe/iCTaB/IeHHH 110 KypCy MPOUCXOAUT C UCIIOb30BaHUEM MYJ/IbTUMeIUIHOTO 000pyZ0BaHusI.

1. TpaguiuoHHBbIe 00pa3oBaTe/IbHbIE TEXHOJIOTHH OPUEHTUPYIOTCS Ha OpraHU3aLyIo
o0pa3oBaTebHOTO TPOL{eCca, MpeATIoararllyi0 NIPsMY0 TPAHC/SALMIO 3HAHUM OT Tperoza-
BaTess K CTYAeHTy (NperMyIeCTBeHHO Ha OCHOBe OObSCHUTE/bHO-W/UTFOCTPATUBHBIX METO-
J0B 00yueHust). YueOHasi /1esiTeIbHOCTb CTyJleHTa HOCHT B TaKMX YCJ/IOBUSIX, KaK TPaBUJIO,
perpoAyKTHUBHBINA XapakTep.

@®opMbI yueOHbBIX 3aHATHI C HCII0/Ib30BAaHHEM TPA/JMIIMOHHBIX TeXHO/IOTHIA:

WHdopmalimoHHasi JieKLYsl - TIoC/e/joBaTe/lbHOe U3/I0)KeHHe Marepuarna B JUCLUILIIM-
HapHOU JIOTHIKe, OCYIIeCTB/IsieMOe MPenMYIleCTBeHHO BepOa/bHbIMU CpPeiCTBaMK (MOHOJIOT
rperno/iaBaTe’isi).

CemuHap - Gecefia TiperiofiaBaTesisi U CTy/JeHTOB, 00Cy>K/jeHre 3apaHee TI0/ATOTOBIeHHBIX
coo0IeHni TI0 Ka)KAOMYy BOMPOCY IJIaHAa 3aHSATHS C eJUHBIM [JIs1 BCeX TepeuyHeM peKo-
MeH/lyeMoii 00s13aTe/TbHOM 1 1OTIO/THUTE/IbHOM JINTePaTyphl.

[IpakTHyeckoe 3aHsTHe, TIOCBSIILIEHHOE OCBOEHUIO KOHKPeTHBIX YMEeHUW M HaBBIKOB 10
T1IpeJ/I0’)KeHHOMY alrOpUTMY.

2. TexHO/I0THH MPO0/IEMHOr0 00y4eHHs - OpraHu3alysi 00pa3oBaTebHOTO TPOLeCCa,
KOTOpasi MpeJrio/iaraeT MoCTaHOBKY MPOOIeMHBIX BOTIPOCOB, CO3ZlaHHe yueOHBIX MPOoOIeMHbIX
CUTYyaLUi JIsi CTUMY/TMPOBAHKsI aKTUBHOM T03HaBaTe/IbHOM /lesTe/IbHOCTH CTY/IeHTOB.

@opmMbI yueOHBIX 3aHATHI C MCIO/Ib30BaHHEM TEXHOJIOTHi MP00/ieMHOro o0yue-
HHUSA:

[TpoGsiemHasi neKuusi - W3/I0KeHHe MaTepuana, Tpejrosararpliiee MOCTaHOBKY IIPO-
O71eMHBIX U JUCKYCCHOHHBIX BOTIPOCOB, OCBeIlleHHe Pa3/IMYHbIX HAyUHBIX MMOJXO/I0B, aBTOP-
CKHe KOMMEHTapWH, CBsi3aHHble C pa3/IMUHbIMU MOJe/IsIMUA WHTepIipeTaluy M3yyaeMoro Ma-
Tepuaria.

Jlekuust «BBOeM» (OWMHapHas JIEKI[UsI) - W3/I0KeHHe MaTepuana B (opMme Auajorvue-
CKoro 00IIeHus IByX TperofiaBaTesiei (HarpyMep, peKOHCTPYKLMS iMasiora Tpe/CcTaBuTe el
Pa3/IMYHBbIX HAYYHBIX IIKOJ, «YU€HOT'0» U «TIPaKTHKa» U T.IL.).

[TpakTueckoe 3aHATHe B (hOpMe TIPAaKTHKyMa - OpraHu3anusi yuyeOHOW paboThl, Ha-
TpaB/ieHHasT Ha pellleHWe KOMIUIEKCHOW yuyeOHO-TIO3HaBaTe/JIbHOW 3a/jaud, TpeOyrolei oT
CTyZleHTa MPUMeHeHUsI Kak HayuHO-TeopeTHYeCKUX 3HaHWH, TaK U MPaKTUUeCKUX HaBbIKOB.

[TpakTueckoe 3aHATHe Ha OCHOBe KelC-MeToZa - o0ydyeHHe B KOHTEKCTe MOJe/rpye-
MO CHTYyal[uM, BOCIIPOM3BO/sIlel peasibHble yC/IOBUsI HayuHOM, MPOM3BO/ICTBEHHOM, 00I1le-
CTBEeHHOU JesTenbHOCTH. OOyuaroiyecs JO/DKHBI MPOaHaIM3UpoBaTh CUTYaLUIo0, pa3o0paTh-
cs B CyTH TpobJieM, TIpe/IOKUTh BO3MOYKHBIE pellieHHs] U BbIOpaTh jiydlllee U3 HUX. Kelch
0asupyroTcsi Ha peasbHOM (DaKTMUECKOM MaTepuase WM ke TPUOMKeHbl K peasbHON CH-
TyaLuu.

3. rpoBble TeXHOIOTHH - OpraHu3arysi 00pa3oBaTebHOrO MpoLjecca, OCHOBaHHAs Ha
PEeKOHCTPYKLIMM Mo/ieJielt TIoBe/IeHusI B paMKaX Tpe/lJIo’KeHHbIX CLieHapHbIX yC/IOBUH.

@®opMbI yueOHbBIX 3aHATHI C HCII0/Ib30BAHUEM UIPOBBIX TeXHOJIOTHIL:

YuebHast urpa - hopmMa BOCCO3/jaHUsI TIPEIMETHOTO M COL[MAJIbHOTO COZiep>KaHust Oyay-
el npoecCMOHANLHOW /1eATe/IbHOCTH CIeliaaucTa, MOJeIMPOBaHus TaKMX CHUCTEM OTHO-
IIIeHWH, KOTOpble XapaKTepHBI Ji7Is 3TOM /leATe/IbHOCTH Kak 11eJIoro.

enoBasi Wrpa - MO/leIMPOBaHKE pA3/IMUHBIX CUTYallMi, CBSI3aHHBIX C BHIPAOOTKOW U



MIPUHSITHEM COBMECTHBIX pellleHH, 00CyKeHHeM BOTIPOCOB B Pe’KUMe «MO3T0BOT'0 IITYpMa»,
PEeKOHCTPYKLMel (YHKLIMOHAIBHOTO B3aUMO/IeCTBUS B KOJUIEKTUBE U T.II.

PosieBasi urpa - UMUTALUsI WA PeKOHCTPYKLIMSI MOZie/iell pOieBOTo MoBe/ieHusi B TIpe/-
JIO)KEHHBIX CLIEHApHBIX YC/IOBUSIX.

4. TexH0/IOTUH MPOEKTHOr0 00yueHHs - OpraHM3alusi 0Opa3oBaTeIbHOTO Tpoliecca B
COOTBETCTBUM C aJTOPUTMOM TIO3TAItHOTO pellieHurs] TPo0/JIeMHON 3alau WK BBITIONTHEHUS
yuebHOro 3aziaHusi. [IpoeKT rpejrosiaraeT COBMECTHYHO yueOHO-TI03HABaTebHYIO JesTellb-
HOCTbh TPYMITBI CTYZEHTOB, HAlPaB/IeHHYI0 Ha BHIPAOOTKY KOHIIEILMH, yCTaHOB/IEHNE Le/iel 1
3a7iau, GOpPMYJIMPOBKY OXKH/aeMbIX pe3y/bTaToB, OIpejerieHre TMPUHLIUIIOB U MEeTOAUK pe-
IIIeHUsI TTOCTaB/IeHHBbIX 3afiay, MJIAHUPOBAaHHE X0/a paboThl, TOWCK AOCTYIHBIX M OMTUMAIb-
HBIX PECYPCOB, MO3TAMHYIO pean3aliyio TilaHa paboThl, pe3eHTal[|i0 pe3y/IbTaToB PaboThI.

OCHOBHBIe TUIBI IPOEKTOB:

WccnenoBaTenbCKUM MPOEKT - CTPYKTypa NpUO/KeHa K popMaTy HayuyHOTO MCC/Ie/i0-
BaHMs ([]0Ka3aTe/bCTBO aKTyalbHOCTH TeMbI, OTpeZie/ieHHe Hay4yHOU Mpo0sieMbl, TipeiMeTa 1
o0beKkTa McCCe/joBaHuUs, Lefied M 3a7ady, MeTO/|0B, UCTOUHWKOB, BBIJBM)KEHHE TUIOTe3bl,
0000111€HHE pe3y/IbTaTOB, BHIBO/IbI, 0003HAUEeHHE HOBBIX MPOOIEM).

TBoOpuUeckuii TIPOEKT, KakK TMpaBW/IO, He MMeeT [eTaJbHO MpOopaboTaHHOW CTPYKTYpHI;
yueOHO-TIO3HaBaTe/bHAsT [IeSITeIbHOCTh CTY/IEHTOB OCYIIECTBJ/ISIETCS B paMKaxX PaMOYHOTO
3a/laHusl, TIOAUMHSISICh JIOTUKe Y MUHTepecaM Y4aCTHUKOB TIPOeKTa, )KaHPYy KOHEeUHOTO pe3yJib-
TaTa (raseta, pUIbM, Ipa3JHUK, U3/jaHUe, SKCKYPCHS U T.I1.).

WHpopMaLMOHHBIN TIPOEKT - yuebHO-TI03HaBaTe/bHas JesATeIbHOCTb C SIPKO BbIpayKeH-
HOM 3BPUCTUYECKOW HAlpaB/IeHHOCTHIO (TIOMCK, OTOOP U CHCTeMaTH3alys MHPOPMaIiy O Ka-
KOM-TO 00beKTe, 03HAKOMJ/IEHHWE YUYaCTHUKOB TIpOeKTa C 3Toi uH(popMaluel, ee aHaIu3 U
00006111eHre [y1s1 ipe3eHTany Oosiee IMMPOKOW ayAUTOPHN).

5. VIHTepaKkTHBHBIE TEXHOJIOTHM - OpraHu3alusi obpa3oBaTe/sibHOrO Tpoliecca, KOTo-
pas mpejrosnaraeT akTUBHOe U HeJIMHeHOe B3aUMOJeNCTBUe BCeX YUaCTHUKOB, OCTH)KeHHe
Ha 3TO OCHOBe JINYHOCTHO 3HAUMMOTrO /i1 HUX oOpa3oBaTesibHOro pesysbTata. Hapsgy co
CrieLiMasv3UpOBaHHbIMU TEXHOJIOTUSMH TaKOTO POZA MPUHLUMI UHTEPaKTUBHOCTH MPOC/IEKU-
BaeTcsi B OOJIBILIMHCTBE COBpeMeHHbIX 00pa30BaTe/bHBIX TEeXHOIOTHH. VIHTepakTUBHOCTh
roZipasyMeBaeT CyObeKT-CyOBeKTHBIe OTHOLIIEHHs B X0Zie 00pa30BaTeIbHOrO Mporjecca U, Kak
ciencTBre, popMHUpOBaHUe caMopa3BUBatoIelicsi HH)OPMaIMOHHO-PeCypPCHOM Cpejibl.

®opmMbl y4eOHBIX 3aHATHH C HMCIO/IH30BaHHEM CIEeHATM3UPOBAHHBIX HHTEPAK-
THBHBIX T€XHOJIOTHIi:

Jlekist «0OpaTHOM CBSI3U» - JIEKIMS-TIPOBOKAIUS (M3/I0’KeHWe MaTepuasia C 3apaHee
3arIaHUPOBaHHBIMU olMbKamu), nekuusi-6ecena, NeKLUS-AUCKYCCHS, NeKLsI-
ripecckoH(epeHIusl.

CeMUHAap-IUCKYCCUSI - KOJUIEKTUBHOe 00CY)X/leHhe KaKOro-imbo CIOpHOTro BOIIPOCa,
npobieMbl, BbISIB/IeHHE MHEHWM B Tpyrie (MeXIpyIIoBOM AWaior, AUCKYCCHS Kak CIIOp-
Jliasor).

6. H(dopManoHHO-KOMMYHHKAI[HOHHBIE 00pa3oBaTe/IbHbIe TeXHOJIOTHMH - Opra-
HU3alMs obpa3oBaTeNbHOTO TpOIiecca, OCHOBAHHAs Ha TIPMMEHEeHHU CrelaTn3upOBaHHBIX
MPOTPaMMHBIX CpeJ] U TEXHUYeCKHUX CPeZCTB paboThl ¢ MH(pOPMaLfel.

@®opmMbl yueOHBIX 3aHATHI C KCIOIb30BaHKHEM WH(OPMAIL[MOHHO-KOMMYHHUKAIIMOHHBIX
TeXHOJIOTHM:

Jlekuysi-BU3yanu3alvsi - W3J/I0)KeHWe COoj/lep)KaHUsi COTIPOBOXK/IAeTCsl Tpe3eHTal[uei
(memoHcTparMel yueOHBIX MaTepUasioB, TIPeCTaB/IeHHBIX B PA3/IMUHBIX 3HAKOBBIX CHCTEMaXx,
B T.U. WUIFOCTPAaTUBHBIX, TpadruecKux, ayjuo- U BUZieoMaTepuasos).

6 YueGHO-MeToAMUYeCKOe oOecrieueHHe CaMOCTOATe/IbHOI padoThl 00yUarIuxcs

Mo pucturuimHe «OO6oraiteHure 1oJie3HbIX NCKOTIAeMbIX» MPeJyCMOTPeHa ayJUuTOpHas U
BHeay/IMTOpHasi CaMOCTOsITe/IbHasi paboTa 00yyJarommxcsi.

CamocrosTenbHasi paboTa CTYZeHTOB TIOCTPOeHa TaKUM 00pa3om, uTo B rpoijecce pabo-



ThI CTY/I€HThI 3aKPeIUISIOT 3HaHHS, MOyueHHbIe B MPOL[eCCe TeOPeTHUeCKOro 00ydeHusi, TeM
cambIM (pOpMHUPYIOT MpoeCcCHOHaTbHBIE YMEHHST U HaBbIKH.

B nipotiecce u3yueHUs AUCLUTUIMHBI OCYIECTB/ISIETCS TeKYIIUNA U TIepUoJuuecKuii KOH-
TPOJIb 3a pe3y/bTaTaMH OCBOeHUs yueOHOTro Kypca. TeKylmii KOHTPO/Ib OCYIIIeCTBIISIETCS He-
TOCPe/ICTBEHHO B TMpOLiecce YCBOeHUsI, 3aKperuieHusi, 0000IeHusT ¥ CUCTeMaTh3alluy 3HaHUMH,
yYMeHUH, B/lafieHus] HaBbIKaMH U TI03BOJISIET OTIEPAaTUBHO JUArHOCTHUPOBATH U KOPPEKTUPOBaTh,
COBEepILIEHCTBOBaTh 3HAaHWs, yMeHUSI U BlaJeHWe HaBbIKaMU CTYZEHTOB, obecrieurBaeT
CTUMYJIUDOBaHWE U MOTHBAI[UIO WX JeITe/IbHOCTU Ha KaXKAOM 3aHATHH. TeKylui KOHTPOJb
ocyliecTB/sieTcs B hoopMe yCTHOTO orpoca (cobecezioBaHUs).

[Tepuouueckuii KOHTPOJIb 1[eJIb KOTOPOTO 0000IeHre W CUCTeMaTh3al[usl 3HaHWH,
rpoBepka 3GeKTUBHOCTHA YCBOEHHUsI CTy/IeHTaMU OTpe/ie/IeHHOT0, JIOTUUeCKH 3aBepileHHOT0
cofiep>kaHusi y4eOHOTo Marepuasa OCYILeCTB/sSeTcs B popMe 3aluThl 1abOpaTOPHBIX, KOH-
TPOJIbHBIX paboT.

OueHOUHbIE CpPe/ICTBA /1Jis1 IPOBeIeHUsI TeKyIllel aTTecTaluu

Tecmbl 0151 camonpoeepku:
Bapuanm Ne 1.

1. Yto Ha3bIBaeTCs 000rameHueM moJie3HbIX HCKOMAaeMbIX?

1. OTo0 nporeccs! XUMUUECKOTro pasie/ieHrss MUHepasioB.

2. 3TO mporiecchl MeXaHUYEeCKOTO pasZiesieHus MUHepasioB 6e3 M3MeHeHHs: XUMUYeCKO-
r'0 COCTaBa ChIPbS.

3. OTO OKHUC/IUTE/bHO-BOCCTAHOBUTE/IbHBIE TIPOLIECCHI 3@ CYeT YaCTUYHOIO WU
TI0JTHOT'O T1epexo/ia 3/IeKTPOHOB OT OJHUX aTOMOB K IDYyTHM.

4. DTO MpoLecchl U3MeHeHUs! CTPYKTYPbl, MUHEPA/IbHOT0, @ UHOI'/la U XUMHUYeCKOIo CO-
CTaBa F'OPHBIX NTOPOJ] B 3eMHOM KOpe.
2. KoH1ienTpaTrom Ha3bIBaercH ...

1. mpoAyKT, B KOTOPOM MaccoBasi [0/ I10/Ie3HOI0 KOMIIOHEeHTa 3HauMUTe/IbHO BBIIIe,
yeM B UCXOJJHOM PY/Je;

2. TIPOAYKT, B KOTOPOM MaccoBas /0J1s M0JIe3HOr0 KOMIIOHEHTa HWXKe, YeM B UCXOJHOU
PYZE,

3. TPOAYKT, B KOTOPOM MacCOBasi [0/1s1 I0JIe3HOT0 KOMIIOHEHTA BBILLE, UeM B UCXOJHOM
pyZie, HO HIKe, YeM B KOHLIEHTparTe;

4. TIPOAYKT, B KOTOPbIN BbIJe/sieTcss Oobliiasi yuacTb MUHepasioB BMeLatoll{eil MOpo/ibI
Y BpeJHBIX IIpUMeCeH.
3. Cxema penu anmnaparos [10Ka3bIBaeT...

1. mepeueHb ¥ NOC/Ie[0BATEIBHOCTb TEXHOJIOTMUECKUX IIPOLIECCOB U OnepaLui, KOTO-
PBIM I10JBepraeTcs 1oJie3Hoe UCKOoIlaeMoe;

2. KOnMuecTBEHHbIe TIOKa3aTen 00oraleHust Jjisi KaK0i orlepaliiyl U POAYKTa;

3. KOJIMUeCTBO BOJpI, 0OaB/sieMoe B OTpe/ie/ieHHbIe Oreparvy U MPOAYKThl oboraiie-
HUS;

4. TIyTH C/ieJOBaHMs T0JIe3HOTO MCKOMAeMOro U MPOAYKTOB 00OTalleHHst C YCIOBHBIM
n300pa)keHHe arrnapaTos.
4, CreneHb KOHLIeHTPAI|MH N10Ka3bIBaeT:

1. Bo cxo/mbKO pa3 Macca KOHLeHTpaTa MeHbllle MacChl CbIpbsi, U3 KOTOPOI'O OH IOJY-
YeH;

2. Bo ckonbKo pa3 MaccoBasi 107151 KOMIIOHEeHTa B KOHL|eHTpaTe 0oJiblile MacCOBOH 10/
3TOr0 KOMIIOHEHTa B UCXOJHOM pyAe;

3. Kakag 10151 LIleHHOTrO KOMIIOHEeHTa Iepeliia B XBOCTHI;

4. CrerneHb NpUOIMKEHUsT PeaibHOTO Mporjecca oboraijeHus K ueaaTbHOMY.

5. Uto nokaspiBaeT BbINyKJ/asd XapaKTepPHUCTHKA KPYITHOCTH 110 IUIIOCY?

1. B mpobe npeob/1aialoT KPyIIHbIE 3epHa.
2. B mpobe npeo6iafiatoT MeKKe 3epHa.
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3. B npobe paBHOMEpPHO pacripe/iesieHbl KpYITHbIe U MeJIKHe 3epHa.

4. B mipobe mipeo61ajar0T 1IJIaMBI.
6. KakoBo Ha3HaueHHe onepanyy NnpeABapUTeIbHOr0 rPOX0YeHHsl B cCxemMax pyAo-
MOArOTOBKHU?

1. [y KOHTPOJIS KPYTTHOCTH APOOIEHOr0 TIPO/IYKTA.

2. [1nsa nony4veHysi TOBapHOTO MPOAYKTa 3aJJlaHHOM KPYITHOCTH.

3. [ns pa3pgesieHus 4aCTUL], UMEIOLLMX pa3/nuus B TBePAOCTU UK (GopMe KyCKOB.

4. [lns oThesieHusl TOTOBOIO IO KPYITHOCTH NPOAYKTA OT UCXOJHOTO MaTepuasa, IocTy -
raroiero Ha pobeHue.
7. Ji/isl rpoxoyeHusi KPYIHOKYCKOBOr0 MaTepHasia NpeuMMyleCTBeHHO HCIO0/Ib3y-
HOTCA...

1. KOJIOCHHUKOBBIE pelleTKU.

2. JIACTOBBIE pelléTa.

3. TIPOBOJIOYHBIE CETKH.

4. [yroBbie CuTa.
8. Ilpu KaKoM yc/10BHUH 3(p(heKTHBHOCTH FPOX0YEHHUsI PaBHA HY/II0?

1. CopeprkaHre OTCeBaeMOro Kiacca KpynmHOCTH B UCXOJHOW py/ie paBHO COZiepKaHUI0
OTCeBaeMOr0 Kjlacca B Ha/IpelleTHOM NPOAYKTe.

2. CopepkaHuve OTCeBaeMOro Kjacca KPyHOCTH B HaZIpeLleTHOM IPOAYKTe PaBHO HY-
JII0.

3. Cojep)kaHue 0TCeBaeMOro Ksjacca KpynmHOCTUA B UCXOAHOMU py/e paBHO 100%.

4. Copep)kaHue OTCeBaeMOro Kjacca KPYIHOCTA B HaJpeLleTHOM IIPOAYKTe pPaBHO
100%.
9. B ueMm cymiHOCTH mponecca JpooieHns?

1. Pa3pesneHue ChIlyuyux MaTepyasoB Ha K/IaCChl KPYITHOCTH.

2. PaspeneHue 1osie3HbIX MCKOMAeMbIX M0, JeUCTBUEM BHELIHWX CWJI, TIPeO/i0/IeBar0-
L[UX BHYTPEHHWeE CUJIbI CLIeIJIEHUSI MeXX/ly YaCTHLIaMU.

3. OtjeneHrie OCHOBHOM MacChl BMeIllarolel TIOPO/bl OT UCXOLHOU py/ibl Mepes TOH-
KUM U3MeJIbYeHUEeM.

4. Jlo3upoBaHVe U CMellVBaH{e Pa3/INYHbIX 10 KaueCTBY IMOJIe3HbIX MCKOMAaeMbIX [/
TIOBBIIIIEHUs] OJHOPOJHOCTU KaueCTBEHHOI'0 COCTaBa PY[,.
10. YTo noKa3bIBaeT cTeneHb ApoosieHus?

1. Bo ckonbKo pa3 pa3mep OTBEepPCTHH TpeJbiAyIliero cura 6oblie pa3Mepa OTBEPCTHIA
TIOC/IeYIOIIEr0 CUTA B CTaHJapTHOM Habope CHT.

2. Bo cKonbKO pa3 KpPYITHOCTh /Ipo0JsieHOro MpoAyKTa Oosibiile pa3Mepa pa3rpy30uHOiM
ITIeJTH TPOOUITKY.

3. Bo cKkosibKO pa3 KpyIHOCTh KYCKOB Zp00/IeHOro Tpo/iyKTa MeHblile KPYITHOCTH KycC-
KOB, TIOCTYTIAOIIHNX Ha IpobsieHue.

4. Bo CKOMbKO pa3 KPyImHOCTh KYCKOB Apo0/ieHOro Tpo/iyKTa 0osbliie KPYITHOCTH KYC-
KOB, TIOCTYTIAOIINX Ha IpobsieHue.
11. B mMenbpHMIIaX caMou3Me/IbUeHHUsl U3Me/IbYaloleld cpeoi ABIAITCA:

1. cTanbHbIE CTEPXKHMU.

2. CTaJIbHble WU UyT'YHHBbIE L1aphbl.

3. pyAHasi «ras».

4. KpynHble KYCKU PYZbl.

12. Kako# 13 nepeurc/ieHHBIX NPOLECCOB He 0THOCUTCSA K FPaBUTALlUOHHOMY Me-
TO/y 0OorameHus?
1. orcagka

2. KOHIIeHTpalUs Ha CTOo/axX.
3.000raiijeHre B TSDKEBIX CyCIIeH3UsX.
4. oboraiijeHue 0 TPEHHIO.
13. O0s1acTh MPUMEHEHHsI KOHIIEHTPALMOHHBIX CTOJIOB.
1. [nst oboraitieHHst 30/10TOCO/eprKaIUX TTeCKOB M TOHKO M3MebUeHHBIX DY/, PeaKUX
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MeTasl/IOB KPYITHOCTBbIO MeHee 3 MM.

2. [ns oborartenus yriei KpyrmHoCTbi0 250-0,5 MMm.

3. s oboraitieHHs py/i YepHBIX METa/I/IOB KPYMHOCTBIO 50-0,2 MM.

4. [ns oboraireHus Cy1bGUIHBIX Py [IBETHBIX MeTasI/IOB.
14. CyuiHoCTh nponecca neHHou ¢ioTanum.

1. TuzapoduibHbBIe YaCTULIbI 3aKPEIUISIOTCS Ha BO3AYIIHBIX My3bIpbKax M BCIUIBIBAIOT
Ha MOBePXHOCTb, TUAPOPOOHbIE UAaCTUL[bI OCTAIOTCS B 0ObeMe Iy JIbITbL.

2. T'mppodobHbIe YaCTHLIBI 3aKPEeTUISIOTCS Ha BO3/AYLIHBIX My3bIpbKaxX 1 BCIUIBIBAIOT Ha
MOBEPXHOCTh, TUAPO(UILHBIE YaCTHUL[bI OCTAIOTCS B 0ObeMe MyJIbIIbI.

3. T'mppodobHbIle ¥ ruAPOGUIBHBIE YaCTHLIBI 3aKPETUISIOTCS Ha BO3YIIHBIX Ty3bIPbKax
Y BCIUIBIBAOT Ha [TOBEPXHOCTb.

4. TuzppodobHbIe ¥ rHAPOPUIBHBIE YaCTULBI OCTAIOTCS B 00BbeMe ITyJTbIThI.
15. OcHOBHBIM (pu3NuUecKMM CBOHCTBOM MHHEpAsioOB, OMNpe/e/sI0IUM BO3MOXK-
HOCTh MarHUTHOTO 000TaIeHNs1, AB/ISETCA:
Y jenbHast MarHUTHasi BOCIPUMMUYKUBOCTb.
[uanekTprueckass IPOHULIAEMOCTb.
JIroMyHecrieHLMs (X0/I0JHOe CBeUEHUE).
Tpubo3nekTpruueckuii 3P gexT.

AN

Bapuanm Ne 2.
1. Ilesb10 000raTUTE/IHHBIX MPOLECCOB SIBJIAETCH:

1. BblgeneHve MeTaNI0B U3 XUMUUECKUX COeAUHEHHH U OT/e/eHre HeMeTalIuueCcKUX
KOMITOHEHTOB.

2. OuwucTKa MeTalJIOB OT He)KeJlaTelbHbIX TIPUMeCei.

3. OrtpeneHve noJie3HbIX MUHEpaloOB OT BMelllarollel opo/bl U BpeJHbIX NpUMecel U
roJiyueHWe KOHLIEHTPATOB, 110 CBOeMY KayeCTBY V/IOBJIETBOPSIIOIIMX TpebOBaHUSM TIOCIIe-
JYIOIIUX TepeziesioB.

4. W3BneyeHue OT[eNbHBIX COCTAaB/SIOLIMX TBEpAOro MaTepuasa C MOMOLIbI0 PacTBO-
puTeJIs.

2. IleHHBIM KOMIIOHEHTOM HA3bIBAETCHA:

1. CkoruieHre MoJIe3HBIX UCKONaeMbIX B 3eMHOW KOpe.

2. DJileMeHT WM MPUPO/HBIA MUHepaJl, C LeJIbI0 MTOJTyueHHsi KOTOPOro 00bIBaeTcst o-
JIe3HOe HMCKOIaeMoe.

3. TlpuposHOe XUMHUECKOe COoefuWHeHWe, oOpasyrolleecss TPU pas3MuHbIX (HU3HKO-
XUMHUUECKHX TPOoLieccax, MPOTeKAaIIUX B TJIyOMHAX M Ha MOBEPXHOCTU 3€MJTH.

4. DneMeHTbl WM NPUPOJHbIE MUHepasbl, KOTOpPble yXYZILIAl0T KaueCTBO KOHL|eHTpa-
TOB.

3. 9ddexTHBHOCTD 000raIeHuss XapaKTepUu3yer...

TI0JIHOTY OT/eJIeHUs1 MeJIKOr0 MaTepuasia OT KPYITHOTO.

V3BJledyeHre FPAaHUYHOIO Kjlacca KPYITHOCTH B CJIUB WU B MECKU.

JI0JI0 L]eHHOT'0 KOMITOHEHTa, Tlepelle/ilero B KOHL|eHTpaT U3 UCXOLHOU py/ibl.
CTerneHb MPUOIKEHNsT peabHOTO Mpoliecca 00orallieHus K UeaqbHOMY.

4. BopaHo-m1amMoBasi cxemMa NnoKa3bIBaeT:

1. Tlytu cnenoBaHuS TIOIE3HOTO WCKOTIAEMOTO M TMPOJYKTOB O0OTralljeHust ¢ YCIOBHBIM
n300pakeHreM arrapaToB.

2. IlepeyeHb U MOC/IE[0BATE/ILHOCTb TEXHOJOTHUYECKUX TPOLIECCOB U OMeparjuu, KOTo-
PbIM TI0/|BEpPraeTcsl MoJIe3HOe UCKoIaeMoe.

3. KosimuecTBeHHbIe 1MOKa3aTe/u o0oralieHys /il KaXX/[0M Orepaldy v POAYKTOB.

4. KonuuecTBo BoApbl, f00aBisieMoe B OT/e/IbHbIe ONepaljiy v MPOLYyKThI.

5. Kakas u3 nepeurc/ieHHbIX onepanui He 0THOCUTCSA K NMOAr0TOBUTE/IbHBIM IPO-
1eccam oooraieHus?

1. [pob6nenue.

2. I'poxouenue.

Ll
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3. YcpenHenue.
4. OunCTKa CTOYHBIX BOJ,.
6. Uto noka3biBaeT TOUKa NepeceyeHrsi CyMMapHOHM XapaKTePUCTUKHU «I10
IUTIOCY» C O0ChI0 abcrucc?
1. Pa3mep MakcHMMasibHOTO KyCKa B rpo0e.
2. Pa3Mep MUHMMAaBHOTO KyCKa B TIpo0e.
3. CpenHeMelaHHbIN pa3Mep.
4. CpepHui 1raMeTp Kycka.
7. JI0CTOMHCTBOM HITAMIOBAHHBIX (JIMCTOBBIX) PellleT SIB/IAeTCA:
1. TIpomomKuUTeMbHBIN CPOK CY>KOBI ¥ TIOCTOSTHHBIN pa3Mep OTBEPCTHUH.
2. Bonbias noiaib «KUBOTO CeUeHHUs».
3. Manas rioma/ib <’KMBOTO CEeueHUsI».
4. BBICTPBIN U3HOC, Pa3pbIB U CMellleHHe POBOJIOUEK.

8. ®dopmyJia s pacuera 3 GeKTHBHOCTH IPOXOUEHHUSA:

L E—£— VY
1 Uenn OCBOEHUA AUCLMUMIIMHDBI. v v v v v v v v it o s v s nt e s aa e a e 1
2 MecTo AMCUMNAVHBI B CTPYKType obpa3oBaTes/ibHOi MNpPorpammb
MOATOTOBKM CHELMAIIUCT . « v v v v v v v v v v e s ann e s n i a e s nnnns e 1
3 KomneTeHumn obyvawwerocsa, dopmmpyemble B pe3ysibTaTe OCBOEHUA
AVUCUMMNINHBL M NAAaHUPYEMble pe3yNbTaTbl OOYUEHUSA . . v v v v v v v i i n e s 1
4 CTpYyKTypa U cofepXaHNe AUNCLUMANHBI. « v v v v v v v v v v v e naas 3
5 O6pa3oBaTefibHble N UHOOPMALMOHHBIE TEXHOMOTUM. v v v v v v v v v a e e e s 8
6 YuyebHO-MeTOAMYecKoe obecneyeHne CamMOCTOATENIbHOW paboThl
(010} VAR T 1101 o3 < 9
1. UYTo Ha3biBaeTCHA ob6oraweHnem MnosIe3HbIX UCKOMAEMbBIX? . . v v v v v v\ 10
2. KOHUEHTPATOM HA3bIBAETCH vt v v v v v st s v n s sssnnnas 10
3. Cxema uenu annapaToB MOKA3bIBACT . v v v v v v v v v s v s s s s s nn s s nssas 10
4., CTeneHb KOHLEHTPAUMN MOKA3bIBACT i« v v v vttt v v i s st s s s 10
6. KakoBO Ha3HayeHue onepauum npeaBapuTeNIbHOro rpoxoyeHusa B
CXeMaX PYAO- MOATOTOBKM? . v v vt ittt 11
7. [AnA rpoxodyeHns KpPynHOKYCKOBOIMo maTepuana npeumylecTBeHHO
NMCMOMB3YHOTCS . v v v v v v v v s s s s s aa s 11
8. Mpu kKakom ycnosunm 3¢PeKTUBHOCTb FPOXOYEHUs paBHa HyMw?....11
9. B 4yeM CYWHOCTb Npouecca APOBMEHUA? . . . v v vt vt it v i s n e i e ne s 11
10. 4YTO nokasbiBaeT CTeMneHb APOB/IEHUA? . . . vt v vt vt v i i i i i e n e s 11

11. B me/nbHULAX CaMOU3MeNbYeHUs u3mesbyawlern cpepoinn asnsawTca: 11
12. Kakoih M3 nepeymcneHHbX npoLeccoB He OTHOCUTCA K

rpaBUTALNOHHOMY METOAY OOOTAWEHUA? . v v v vt it i s s s s n s n e n e n s nns 11
13. 06nacTb MNPUMEHEHUA KOHLEHTPAUMOHHBIX CTOMOB. .« v v v v v v v v nn s 11
14. CywHOCTb npouecca MEeHHOW ONOTALMM . v v v v v v vt e i e n e s n e ne s 12
15. OCHOBHbIM GU3NYECKMM CBOWNCTBOM MUHEpPanoB, ornpeaenswowmm
BO3MOXHOCTb MarHUTHOIO OOOTaWEeHUs, ABAACTCH: « v v v v vt v v e s ne s 12
1. Uenbio o60ratuTesibHbIX MPOLECCOB ABMACTCH: v v v v v v v v v v e v v v v e 12
2. LEeHHbIM KOMMOHEHTOM HA3bIBACTCA: v v v v v vt t s v v a s s nnnnnas 12
3. 30PeKTUBHOCTb ObGOraweHNa XapaKTePU3YeT . v vt v v nrnesnss 12
4. BOAHO-W/aMOBasA CXeMa MOKA3bIBACT i« . v v v vttt v v s st e nnnnns 12
5. Kakasd 13 nepeydyncneHHblX onepauui He OTHOCUTCA K
NOArOTOBUTE/IbHLIM MPOLECCAM OBOTAWEHMA? . v v v v vt e e s e s n e n e s n s 12
6. UTO nokKasbiBaeT TO4YKa MNepeceyeHUs CYMMapHOW XapaKTepuCTUKU
QMO TUTOCY» C OCbI @OCLIMCC? . v v v v vttt vt vt sttt a s a i a s aaas 13
7. [OCTOMHCTBOM WITamMnOBaHHbIX (JIMCTOBLIX) peweT ABMAETCA:...... 13
8. dopmyna ansa pacyeTa 9QPEKTUBHOCTU TPOXOUEHUA: . v v v v v v v vt 13

9. Yem ornpegenseTcs rnaBHbIM 06pa30M KOHeyHas KPYMHOCTb
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1] 010101 112 C= 02 14
11. MNoHATME O TUAPABANYECKOW KNACCUPUKALMM . v v v v v et v v v n e n e s 14
12. Mpouecc pa3fesieHna 4acTuy B TAXesblX cpegax (CycneH3usax)
1010 0¥ 1 | L 15
13. naBHLIM JOCTOMHCTBOM ¢N1I0TaUMOHHOIrO MeToha obGoraweHus
AB A T C A L v v v vttt v v ettt e e e 15
14. B Kakux nonax nNpoucCxoAuT MarHuUTHaa cenapaumsa?............ 15
15. 06n1acTb NPUMEHEHUA 3J/IEKTPUYECKON cenapaumm: . ... .....vuu.. 15
1. Kakoe 13 nepeyucsieHHbIX MOo/e3HbIX MCKOMaeMbliXx He noaBepraeTcs
Lo 10T ] = 11T =] T 0 15
2. XBOCTAMU HA3BIBACTCA v v v vt vt e v v i e v n e n s e st a e a e 15
3. Kakoil nm3 nepeyvyncneHHblX NpPoLeccoB He OTHOCUTCHA K COOCTBEHHO
OB0TATUTENBHDBIM? o & v v v v v e et s e s s s e et et et a e e s a e 15
4. CUTOBbLIM AHA/IU3OM HA3bIBACTCA: « v v v v v vt v it e s n e s nn e n e s an e 15
5. Kakoro HasHayeHue onepauum KOHTPO/IbHOIO FPOXOYEHUsAs B cCxemax
PYAONMOA- TOTOBKM ? s vttt ittt et i st s i s s s s s an s 16
6. KakK B/ngeT yrosi Hak/oHa npoceuvBawwWeil NOBEPXHOCTU rFpoxoTa Ha
ero npou3BOAUTE/IbHOCTb N 3PPEKTMBHOCTb MPOXOYUEHUA? . . . ... v v ... 16
7. Kakoe Apo6/eHne Ha3blBAETCH MEJKUM? . o v v v vt v v v i n s ne s n s ne s 16
8. Cnocob pa3rpys3km M3Mesib4EeHHOrO MpPoAyKTa U3 CTepXHeBOW
MEITBHULBI: & v i v v h it et v e it e s s s e e 16
9. KaKkoil M3 nepeyvyuncneHHblX annapaTtoB OTHOCUTCHA K LEeHTPOOGEeXHbIM
1 = Lo o )1 = g 1 o = 1 16
10. ®dnoTayuMoHHOE O000TraleEHNE OCHOBAHO: « v v v v v v vt v v s n e n o s n e s 16
11. Ha3Ha4deHue peareHTOB - cobupaTtenein Bo ¢paoTaunm:.......... 16
12. Kakoi M3 nepeuymcneHHolX annapatoB He SABNdAeTCH
FTPABUTALMOHHBIM? o & v v i it sttt s it s s s s s s s e 16
13. OTANYNTENbHON OCOBGEHHOCTbLI cenapaTopoB Ans oboraweHus
CNAaBOMATHUTHBIX PYA ABIACTCH: & v v v vttt ettt sttt e a s nns 17
15. Uenbo o60ratuTesibHbIX MPOLLECCOB ABMACTCA: « v v v v v v v v v v v v n v s 17
6) MopsafoK NpoBefeHUs MPOMexXyTOYHOW aTTecTauuu, nokasaTtenu u
KPUTEPUU OLEHUBAHMSA ottt s s s s s i s i aana s 26
MokasaTenm N KpUTEPUN OLEHUBAHUA OK3AMEHA: . . . v v v v v v v v v s nnns 26
6) LONONMHUTENBbHAA JINTEPATYPA: « v v v v vt vt sttt n s n s n s n s n s n s ns 27
B) METOOMYUECKME YKABAHUA: o v v v v vttt vt et et it st s n s n s n s asn s 27
9 MaTepuanbHO-TexHU4Yeckoe obecrneyeHue AucCuUUNAUHBL (Moaynsa). .. .28
dep- *

9. Yem ompepe/isieTcsi T/IaBHBIM 00pa30M KOHeYHasi KPYMHOCTh AP00/IEHOTr0 TMPo-
AyKTa?

1. PaBMep0M BKPaIVIEHHOCTH 3€PEH I10J/I€3HbIX MUHEPAJIOB.

2. Kpemnoctsio pyabl.

3. MaccoBo¥i fjo/ieli 1IeHHOTO KOMITIOHEHTa B py/ie.

4. KpyInHOCTBIO UCXOJHOU PYJbl.

10. Kakum 00pa3oM npoucxo uT npouecc Jpod/ieHnsi B KOHYCHBIX APOOUIKax?
3a cyeT JUHAMUUECKOI'0 BO3/IeMCTBUS pOTOpA.
3a cueT pas3ZiaB/MBaHUs MeX/y JBYMs IJIUTaMHU.
3a cyeT 3KCLIEHTPUYHOTO /IBW)KEHUS] BHYTPEHHEro KOHyca.
3a cueT 3axBaThIBaHUs 3yObsIMU M pacKasbIBaHUs 10 TpeOyeMoii KpyITHOCTH.
11. IToHsiTHE 0 rHAPAB/IMUECKON K/IacCH(PUKaALUM.
1. Tlponecc pasgeneHysi cMeCHM MUHepasbHbIX 3epeH Ha K/acChl KPYITHOCTH IO CKOPO-
CTSIM OCaXX/IeHUsI B BOJIHOM cpejie.

AN
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2. Tlpouecc pa3zenieHus CMeCU MUHEepa/lbHbIX 3epeH Ha K/1acChl KPYMHOCTH MO CKOPO-
CTSIM OCaXK/IeHUs B BO3JYILIHOM Cpejie.

3. Tlpouecc pa3zeneHuss cMeCM MHUHEPAJIbHBIX 3€peH Ha K/acChl KDYITHOCTH MNP TOMO-
11 IPOCEHBAIOIIUX MOBEPXHOCTEM.

4. Tlpouecc pa3szesieHUs CMeCU MUHEpPabHBIX 3€peH MO IUIOTHOCTHM B BOJHOW Cpeje,
My/bCUPYIOLLIEH OTHOCUTE/ILHO Pa3ZiesisieMor CMeCH B BePTUKaTbHOM HarpaB/IeHUH.
12. IIpouecc pa3jesieHus YacTUI] B TsDKe/bIX Cpefax (CycreH3usix) MPONCXO0AUT:
ITo nnoTHOCTH YaCTHIL,.
[To ckopocTsiM naZieHyst YacTull B Cpejie.
ITo xpynHOCTH yacTULl.
ITo dhopme yacTuil.

PN

13. I'1aBHBIM JOCTOMHCTBOM (h/10TAallMOHHOT0 MeTo/]a 00oraleHus sIB/ISIeTCs:
Huskuii pacxof, 371eKTpO3Hepruu.
[IpocToTa npou3BOCTBEHHOT 0 KOMILJIEKCA.
OTHOCUTeNNbHAsA JellleBU3HA [T0/TyYeHHsT KOHLeHTPaToB.
YHMBepcanibHOCTh, BO3MOKHOCTh pa3/iesieHust JIF0ObIX MUHepaIbHbIX KOMITTIEKCOB.
14. B KakuXx no/ifgx NpoUCXOAUT MarHMTHasA cerapanus?
B snekTprueckux mosisx.
B HeoIHOpOAHBIX MarHUTHBIX TMOJISIX.
B ogHOpOAHBIX MarHUTHBIX TTOJISAX.
B 3neKTpomMarHATHBIX MOJISIX.
15. O0s1acTh MPUMEHEeHHU YTeKTPHYeCKOH cernapaniu:

1. Ob6orairieHue py/i YepHBIX METAJIIOB.

2. Ob6orairieHre TeXHOJIOTHYeCKOTO ChIpbsi C HU3KOM MacCOBOM [j0/iel 1jeHHBIX KOMIIO-
HEHTOB.

3. JloBojKa HEKOHJULMOHHBIX KOHL[EHTPATOB pYJ PeJKUX MeTasl/IoB, KepaMUueCKOoro
CBIpbs, C/IFOJ], a/IMa30B.

4. O6oraiieHye BCeX TUTIOB MUHEPATbHOTO ChIPbSI.

PO

AN

Bapuanm Ne 3.

1. Kakoe u3 nepeuunc/ieHHBIX MO0/Ie3HBIX HCKOMAeMbIX He MOABepraercsa odoraie-
HUI0?

1. Hedrts.

2. JKenesucrele KBapLUThI.

3. BokcuThI.

4. AnMa3sbl.
2. XB0oCTaMH HAa3bIBAETCA:

1. TIpomykr, B KOTOpOM MaccoBasi [j0Jisl LIeHHOTO KOMITOHEHTa BbIllie, YeM B UCXOJHOMU
pyZe, HO HIKe ueM Tpebyemasi B KOHLIEHTpaTe.

2. IlpopykT, B KOTOPOM MaccoBasi J0Jisl IEHHOIO KOMIIOHEHTa 3HaUMTe/IbHO BbIllle, UeM
B MCXOJHOM pyJe.

3. TIpoAyKT, B KOTOPbIN BbIZiesieTcst 00JIbIlasi YaCTh BMEIIAOIEel TTOPO/ibl ¥ He3HAUM -
Te/IbHasl YaCThb LJEHHOTO KOMITOHEHTa.

4. TIpoaykKT, MOCTYMAOL[WK B JIFOOYIO Oreparjyio 00oraijeHus 1 B JII00yI0 MallliHy.
3. Kakoil u3 mepeuHc/IeHHbIX MPOIECCOB Heé OTHOCHTCA K COOCTBeHHO 000OraTu-
Te/JTbHBIM?

1. MaruuTHas ceraparus.

2. DJleKTpuyecKas cerapariusi.

3. Paguometpuueckas ceraparjus.

4. Arnomepauus.
4. CuUTOBBIM aHA/IM30M HaA3bIBAETCH:
N3mepeHne KpymHbIX KyCKOB M0 TPEM B3aUMHO TepIieHAUKY/ISIPHbIM HarlpaB/IeHUsIM.
Pa3peneHvie matepuasna 1o CKOPOCTH TaZleHusl YaCTHL] Pa3IMUHON KPYITHOCTU B BOJ -

M=

15



HOM cpe/ie.

3. V3MepeHue yacTul] IO/, MUKPOCKOIIOM U KjaccuUKaldsg WX Ha TPYNNbl B y3KUX
rpaHULiaxX Ompejie/leHHbIX pa3MepoB.

4. PacceB rpoObl MaTepraia Ha HECKOJIBKUX CUTAX C Pa3/WYHBIMU CTaHAAPTHBIMH Pa3-
MepaMy OTBEPCTHH 3aZJaHHOTO MO/ JISL.
5. Kakoro HazHaueHMe omnepanyd KOHTPOJ/JIbHOI0 IPOX0YeHUs] B CXeMax PyAOIOoA-
rOTOBKHU?

1. [Inst KOHTPOJISE KPYTTHOCTH APO0IeHOT0 MPOAYKTA.

2. [1ns nonydveHWsi TOBaPHOTO MPO/YKTa 3a/JaHHOM KPYTTHOCTH.

3. [lna pa3speneHnss MaTepyasa Ha HECKOJIBKO KJIaCCOB KPYNHOCTH Iepef,
KOHL|eHTpaLel Ha CTO/Iax.

4. Jlns oTAesieHusl TOTOBOIO IO KPYITHOCTH NPOAYKTa OT UCXOAHOr0 MaTepuasa, MocTy-
raroiero Ha ApobeHue.
6. Kak B/usieT yroJ HakJioHa NPOCeNBaK0Ied MOBEPXHOCTH IPOX0TA HA ero npo-
U3BO/UTEIbHOCTh U 3(P()eKTUBHOCTH I'POXOUYEeHUs?

1. He Bnuser.

2. Yem 6oJibllie yros HaKJIOHA, TeM BbIIlIe TPOM3BOIUTE/LHOCTE TPOX0Ta U 3P eKTHB-
HOCTb TPOXOYEHUSI.

3. UeM Govibllie yros HaK/IOHA, TeM BBIIIIe TPOM3BOIUTE/ILHOCTE TPOX0TA U HIXKe (-
(heKTHBHOCThL TPOXOUEHUS.

4. UYewm Gosbllie yros HaK/I0OHa, TeM MeHbIlle TIPOU3BOJUTETLHOCTh IPOX0Ta U 00/IbIIe
3¢ deKTUBHOCTL TPOXOUEHUSI.
7. Kakoe 1po0/ieHHe Ha3bIBaeTCsl MeIKUM?
Ot 1500-500 mo 350-100 mm.
Ot 350-100 mo 100-40 mm.
Ot 100-40 mo 30-10 mm.
Ot 30-10 g0 3 MM.
8. Cnoco0 pa3srpy3Ku H3MeIbYeHHOr0 MPOAYKTa U3 CTepP)KHeBOH Me/IbHULbI:
CB00OO/IHBIM CJIMBOM Uepe3 Pa3rpy30uHyto Landy.
JIudTépaMu IPUHYAUTENHHO yAAISeTCs U3 MeJIbHULIBI.
Uepes Hapy)KHOe LIWJIMHJPUYECKOe CUTO.
Yepes pemieTKy C mieasiMyd KITMHOO0Opa3HOH (POPMBIL.
9. Kaxkoii U3 nepeunc/IeHHbIX anapaToB OTHOCUTCS K [IeHTPOOeXHbIM Kaccudu-
KaTopam?

1. CrivpanbHbIM K1acCUpUKaTop.
Peeunnbiii k1accudukaTop.
[MupamMuganbHBIA K1acCUpUKaTop.
['uapoumkIioH.
10. dioTaliuoOHHOE 00oraieHe 0CHOBAHO:
Ha pa3nuuun B cMaunMBaeMoCTH MUHEpasoB.
Ha pasnuuuu B 7I0OTHOCTSIX MUHEPAJIOB.
Ha pasnmuuuu B 1iBeTe MHUHepasoB.
Ha pasnmuuun MyuHepasioB B CIIOCOOHOCTH OTpakaTb, TIPOMYCKaTh, TIPEIOMIISATH CBET.
11. Ha3HaueHue peareHTOB - co0uparesiei Bo ¢ioTanuu:
[ns ruapodobusaliyiv TOBePXHOCTH YaCTHI].
[ns ruapoduivsalyy MoBepXHOCTH YaCTHI].
[ns usmenenus: pH ¢uioTaliMOHHON My JIbIIBI.
[l n3MeHeHYs1 NIOHHOT'O COCTaBa ITyJIbIIbI.
12. Kakoii U3 nepeurc/IeHHBIX anmnapaToB He sIB/ISIeTCA IPaBUTAIMOHHBIM?
BunToBOM cemnapaTop.
TspKkenocpeiHbIM KOHYCHBINM Ceraparop.
OneKTpoCTaTUYeCcKui cerapaTop.
[THeBMaTHyeCcKuii cernaparop.

PN

AN

APONE PN E=E MWD

PN
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13. OT/MYHTeTbHOU 0CO0EHHOCTBIO CernapaTopoB /i oforameHus c/JIaGoMarHuT-
HBIX PYA AIBJIAETCA:

1. Hanmuuvie BaHHBI.

2. Hamune 6apabaHa 13 HEMarHUTHOTO MaTepyasa.

3. Hanuuue MarHWTHOW CHCTEMBI M3 NTOCTOSIHHBIX MarHWTOB.

4. Haymmuwme paboueli 30HBI MaJION JI/TMHHBI U BBICOTBI C BLICOKOW HamNpsDKEHHOCTBIO TI0-
JIS1.

14. Heo0xoquMBbIM YC/I0BHEM pa3/e/IeHUsi MUHEPAJIOB MPH 3JIeKTPUYECKOH cemna-
paLyy AB/IAETCA:

1. IlpumeHeHUe peareHTOB.

2. Co3paHue cpefbl pasfie/ieHus NPOMEXYTOUYHOM IJIOTHOCTA MeXAY IJIOTHOCTSMU
pasziesisieMbIX MUHepasIoB.

3. Co3paHue HeOJHOPOAHOT0 MarHUTHOTO MOJIS.

4. 3apsiiKa yaCTHI] TEM W UHBIM CITIOCOOOM.
15. Ilesib10 000raTUTEIHHBIX MPOLECCOB SABJISCTCH:

1. BeleneHuve MeTanI0B U3 XMMUUECKUX COeVHEHWH U OTZe/leHre HeMeTa/l/IMueCKUX
KOMITOHEHTOB.

2. OuucTKa MeTa/yIoB OT He)KeslaTeIbHbIX IPUMeCei.

3. OrtpeneHve MoJjie3HbIX MUHEPAIIOB OT BMeILarolleil MOpo/bl U BpeIHbIX NprUMecel U
pazzesieHrie KOMIIOHEHTOB Ha PsiJ| POAYKTOB, PUTOAHBIX JJIs1 labHeulel iepepaboTKy.

4. V3BreueHre OT/e/NbHBIX COCTABJISIOLIMX TBEPAOIO I10JIe3HOT0 KMCKOIaeMoro C Io-
MOILIBIO PaCTBOPUTEJIS.

KonmponbHaa paboma Nel

Harmicath Ha3BaHKe TIPOJYKTOB 000raleHust ¥ JaTh UM OIPe/ie/IeHHs.

HarvicaTh OCHOBHBIE TIOKa3aTelyd TMPOAYKTOB oboraimjeHusi. [laTb oOIpeZiesieHdsT |
Hanucatb GOPMYJIbI /ISl X OIPeZe/IeHHs.

Konumponabnaa paboma Ne2

[To mpe/CTaB/eHHBIM [JaHHBIM TIOCTPOUTb CUTOBYIO XapaKTepUCTHKY. I1o rpaduky
OTIpe/Ie/ITh: MAKCUMasbHBIM pa3Mep MaTepHasa B Mpobe, CpeJHHI pa3mep, rpeobsasaHue
YACTHULI, YaCTHBIA BBIXOJ, K/1IaCCOB.

KonmposnbHas paboma Ne3
[MpuBecT 3CKM3 00OpyJOBaHUS Ha BBLIOOD [ TPOXOuUeHWs, ApPOOIeHUs WU
u3MesbueHus. Harmucath NMpUHIMIT paboThl 000pyJ0BaHMs, JOCTOMHCTBA U HEJJOCTATKH.

KonmponbHaa paboma Ne4

ITprBecTH 3CKKU3 000pYJOBaHMs [ IPABUTAl[MOHHOTO M MarHHTHOrO OOOralieHust
MOJIe3HBIX MCKOMaeMbiX. HamucaTh MpuHIMIT paboThl 000pyJOBaHMs, [JOCTOMHCTBA M
He/I0CTaTKH.

HarmvcaTh ¥ TIPeACTaBUTh CXEMaTMUHO MEXaHHU3M JIeMCTBUS  (P/IOTALIMOHHBIX
peareHToB.

KonmpoabHasa paboma Ne5
Knaccudukaiusi  omepaiuii  00e3BoKMBaHWsA. VX Ha3HaueHWs], J[OCTOMHCTBA U
HeJIOCTaTKH OIlepaLjui.

KoumpoabHas paboma Neb6
HpI/IBECTI/I HpI/IHL[I/Il'II/IaIIBHYIO CXGMy O601“(:1LL1€HI/IH MaFHeTHTOBOﬁ py,E[BI.
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ITpumepHblii nepeyeHb mem U 3a0aHuli 0151 N0O20MOBKU K IK3AMeEHY:

1. Kakue cBOIiCTBa MUHEDPAJIOB UCIIOIb3YIOTCS TIPH Pa3/IMUHBIX METO/IaX 00orarieHus ?
2. Korja Heo6xo1Mo NTpUMeHSATh MexaHuueckoe oboraiieHue?

3. U3 Kakux orepanyii COCTOST MPOIIeCChl 000TaleHNs ?

4. Kakue rporiecchl riepepabOTKH MUHEpaTbHOTO ChIpbsi HAa3bIBAIOTCS MOJTOTOBUTE/Ib-

5. Kakue npotjecchbl mepepab0TKH MUHEPATbHOTO ChIPbsi Ha3bIBAalOTCSI OCHOBHBIMU?

6. Kakve miporjeccbl  1epepabOTKM  MHHEPATBHOTO  ChIpbSl  HAa3bIBAOTCS
BCIIOMOraTe/IbHbIMU?

7. Kakue MpOAYKTHI TIOJyUYarOT B pe3y/bTaTe o0oraireHus?

8. Uewm omnpepensercs rnpezesbHO BO3MOXKHAsE MacCoBasi 10/l LIeHHOT0 KOMIIOHeHTa B
KOHL|eHTpaTe?

9. TlpuBeauTe KaueCTBeHHYIO cxeMy oOorailjeHus ¥ CXeMy Liely arraparoB.

10. Yem ormpefesnsieTcsi KPYIMHOCTb, 10 KOTOPOU I10JIe3HOE MCKOTIAaeMoe JIPOOUTCS, U3-
MeJibYaeTcs repej; oboraijeHreM?

11. Tlouemy mpuMeHsieTCsl CTazuanbHOe ApobseHre? UTO Ha3bIBaeTCs OTKPBITHIM M
3aMKHYTBIM LIUK/IOM JIpOO/IeHUsI?

12. Kakwue armaparsl UCTIO/IB3YIOTCS [71s APOOJIeHNs ¥ U3MeJTbueHUst PY/IbI?

13. B uem cocTouT Ha3HaueHUe orepalyii TpoXoueHus], KinacCuuKalmu?

14. Kakue arrapatbl UCTIOMB3YHOTCS /IJIsl OTiepalivii rpoXouyeHus U KiaccuduKau?

15. Kakve 3aKOHOMepHOCTM JiekaT B OCHOBe T'pPaBUTALMOHHOIO IIpoLiecca
oborarmmenus? Knaccrdukaripsi rpaBUTalJMOHHBIX TTPOLECCOB.

16. YTo Ha3bIBaeTCsd npoLieccom oTcaaku? OTcaZ0uHble MallUHbI.

17. Kakue cusibl 1eMICTBYIOT Ha MHAHePa/IbHble YaCTULIbI Ha TOBEPXHOCTH KOHL[eHTpaL-
OHHOTO CTO/a?

18. Kakue nosne3Hble KCKOTIaeMble 000TaIlaTCsl Ha KOHI[EHTPAIMOHHbIX cTomax? O6o-
raieHre Ha BUHTOBBIX CellapaTopax U KOHLIeHTPaLlMOHHBIX CTOJIAX.

19. Yro Takoe TspKesas cpejia U Kakue TUIIbl TSDKe/IbIX Cpeji BCTPeUaroTCs B MpaKTHUKe
oborarreHus?

20. B ueM 3ak/r0yaeTcsl CyLLHOCTb IpoLiecca paszie/ieHrs B TSDKeJIbIX cpejax?

21. Kakue CyL[eCTBYIOT OCHOBHbIE THUIIbI allaparoB [/l pa3/ie/leHus] B TsUKebIX CyC-
neH3usix? OTUIINTe TPUHIIAT UX PabOTHI

22. Knaccudukanus ¢roTalMoOHHBIX NpoLieccoB. B ueM 3akstouaeTcs npotecc ¢ioTa-
Ln?

23. Yro Ha3bIBaeTCs KpaeBbIM YI/IOM CMauyvMBaHUs?

24. KakoBo Ha3HaueHHe ¢UIOTaLMOHHBIX peareHTOB, UX K1acCU(pUKaLUs?

25. B uem nipeuMy1ijecTBO ¢IOTALIMOHHOTO MeTOo/ja oborallieHus riepeji 0CTalbHBIMU?

26. Yto Ha3bIBaeTcs NMpsMoii U obpatHoi duiotarueii? Kakue omneparuu ¢uioTaiiuu Ha-
3bIBAIOTCSI OCHOBHBIMU, [1€PEUUCTHBIMUA, KOHTPOJIbHBIMU?

27. Kak BBIZIEJIAIOTCS 1|eHHble KOMIIOHEHTbI NP CeJIeKTUBHOM U KOJUIEKTHBHO-
Ce/IeKTUBHOM cxeMax (pioTaljuu?

28. Knaccudwukarnms (haoTariioHHBIX MaliviH. BcromorarenbHoe (oTariioHHOe 000-
py/ZloBaHue.

29. MarHuTHOe 1oJIe ¥ ero CBOMCTBa. MarHuTHast BOCIIPUMMUYUBOCTb.

30. Kak pasnuuaroT MHHepasbl 10 MarHUTHBbIM CBoMcTBaM? Kakoil cumbl TpeOyroTcs
MarHUTHBIE TI0JIS1 [/IsI X 0OorarieHus ?

31. OTKpeITbIe ¥ 3aMKHYTble MarHUTHbIE CUCTeMbl. MarHuTHbIe I10J1s1 CenapaTopos.

32. Kakue Cy11eCTBYIOT TUIIbI MarHUTHBIX CerapaTopoB?

33. MarHuTtHble cemiapaTopsbl [t oboralieHusi CUTbHOMarHUTHBIX Y.

34. MarHuTHbIe cernapaTopsl AJisi oboraijeHurs clabOMarHUTHBIX PY/,.

35. HasoBute MeTo/ibI U annapartbl 06e3B0XKUBaHKS TIPOIYKTOB 00OralijeHus.
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Ilenbto abopaTopHBIX paboT M0 JaHHOW JUCLUIUIMHE SIBMISETCS MpaKTUYeCKoe O3Ha-
KOMJIEHHE CTYZEeHTOB C Pa3IMUYHbIMU TIPOL[eCCaMHM M MeTO/laMH 00OTalljeHus! T10JIe3HbIX HC-
KOTIaeMbIX, a TaKKe MOTyueHHe HaBBIKOB I10 BBIMOTHEHHIO Pa3/MUHbIX OIBITOB. B uacTHOCTH,
CTYJleHT JI0/DKeH yMeTb NpaBW/IbHO 000CHOBaTh NpHMeHeHue Tporjecca Wil Metoa obora-
IIeHUs1 /i1 3alaHHOTO THIA PYZbI, PAaCCUMTaTh OCHOBHBIE TIOKa3aTesd oOorailjeHus U Tpej-
CTaBUTb WHAVBUAYATBHBIM OTUeT. Bce TosyueHHBIe SKCTIepUMeHTabHbIEe AaHHbIE He00Xo-
VMO TIPOaHaIM3MPOBaTh, MTPOBEPUTDL BLINIOJTHEHA /M OCHOBHasl 1je/ib paboThl, chOpMyIMpo-
BaTh BBIBOJBI. EC/IM TIOMyueHbl HU3KHMe TeXHOJIOTHYecKHe ToKasaTend oboraijeHusi, yKa3aTb
BO3MOKHBI€ TIPUYMHBI U Iy TH TTOBBIIIeHHs TIOKa3aTesiel.

[Ipu BBINOHEHWM PabOT CTPOro COOJOAATH TIpaBW/Ia TeXHUKH 0e30MacHOCTA U WH-
CTPYKLIWH 110 paboTe ¢ anmapaTypo.

[TepeueHnb 1abopaTOPHBIX paboT:

1. M3yueHne paboOTHI I1IeKOBOM IPOOMIKY M TIPOM3BOZCTBO CUTOBOTO aHA/IM3a

2. V3yueHre paboThl rHpPAl[MOHHOTO TPOXOTa U ompezeneHre 3((eKTHUBHOCTH TPOXO-
YeHust

3. M3yueHue rpoljecca u3MesbueHust Py, B IIIapOBOI MeTbHULIe

4. OOGoraiijeHue Kele3HbIX PY/] HA MarHUTHOM CeTlapaTope

5. Ob6oraiijeHre OIMMeTa/TMUECKUX DY/ M0 CXeMe TIPSIMO CesIeKTUBHOM (hIoTaLiu

6. OOorarreHue 110/1e3HbIX MCKOTIAéMbIX Ha KOHLIEHTPALMOHHOM CTOJIE.

[Ipy BBIMOHEHUM KOHTPOJIbHOW PabOThI CTY/I€HTHI JO/KHBI HAYUMTbCS PACCUMTHIBATDH
KOJIMUeCTBeHHbI MUHEpPAJoruyecKUil COCTaB Py U KOHLIEHTPATOB, OTpe/e/siTh Mpefe/bHO
BO3MOJKHYIO MacCOBYIO [IOJIF0 KOMIIOHEHTa B TPOJYKTax OOoraiieHusi ¥ MacCOBYHO [IOJTFO
KOMIIOHEHTa B 00beZIMHEHHOM TPO/YKTe, T.€. IPUOOPECTH HAaBBIKK MCII0/Ib30BaHUST TEXHOJIO-
rMUecKuX ToKa3aresei /jisi CoCcTaB/ieHust OaaHca TIPOAYKTOB oborarieHusl.

I/ O11eHKH TIpOoLIeCcCoB 00OTall|eHUs TI0Ie3HbIX UCKOTIAeMbIX He00X0MMO YCBOUTD OC-
HOBHbIe TeXHOJIOTMYeCKHe TIOKa3aTelu: BbIXO[ TPOJYKTa, MaccoBasi /10Jii KOMITOHEeHTa, W3-
B/IeUeHHe KOMIIOHEHTa, CTeTrieHb KOHLIEHTPAl[UH, CTeleHb COKpalleHus, 3ppeKTUBHOCTb 000-
raujeHust. CTy/leHTbI JOJ/DKHBI YMeTh TI0/Ib30BaThCsl OpMy/IaMy [jisi Orpefie/ieHUs] BbIX0/a
KOHIIEHTpaTa 0 JJaHHbIM XUMHUECKOTO aHa/lu3a MPOyKTOB NepepaboTK, ypaBHEHUSIMU Oa-
JIaHCa ¥ ypaBHEHWEM, CBSI3bIBAIOIIMM MeXy co00W OTHOCHUTe/bHbIe TIoKa3aTesid. Kpome 3To-
ro, CTY/IeHThbI JO/DKHBI HayUWThCSl PAaCCUMTHIBATH OCHOBHBIE TEXHOJIOTHUYECKHe TO0Ka3aTesu
pa3ziesieHys1 TI0 Cerapal[iOHHBIM XapaKTepUCTUKaM. VIHTepripeTHpoBaTh (Ppaki[MOHHbBIE, Ce-
rapalvoHHbIe XapaKTePUCTUKU U ~-(DyHKLMIO py/bl. Pa3nuuaTh cerapaijMoHHbIE XapaKTepu-
CTUKU arrapaToB I'PaBUTALIMOHHOTO, MAarHUTHOTO, (IOTALMOHHOTO U 3JIEKTPUYECKOTO METO-
JI0B oboraiijeHust. PacCunThIBaTh MOKa3aTe/d BOAHO-IIIAMOBON CXeMbl U YMETh COCTaBJISITh
OajlaHC BO/BI B OTIepalfiy.

B mpoljecce BBITOHEHUsST KOHTPObHOW PabOThl CTY/E€HTHI [JO/DKHBI TaK)Ke HAayUHUThCS
CTPOUTH M TI0JIb30BaThCsl XapaKTePUCTUKAMK KPYITHOCTH MPOJYKTOB, OTpesiensTh 3(hheKTHB -
HOCTb TPOXOQUEHUSI U PACCUMTHIBATh KOJIMUECTBO MPO/AYKTOB B Orepaljiy IPOX0UeHus TI0 Tpa-
HYJIOMeTPUYEeCKUM XapaKTepHUCTUKaM; OTIpe/esisiTh BeJIMUMHY LIUPKY/IUPYIOIIel Harpy3Ku /st
O/THOCTa[IMa/IbHOM CXeMbl U3MeJIbUeHUs; OTpe/ie/iiTh CKOPOCTH MaJ[eHUsT YaCTUL] Pa3/nUHBIX
MUHepaJIoB 3a/laHHOM KPYITHOCTH B Pa3HbIX Cpejiax.

[1711 BBIMOTHEHUS] KOHTPOJIbHOW pabOoThl CTy/€HT MPUHUMAET WCXOZHbIE JaHHbIe /IS
Ka)K/IOTO 3aZlaHusl B COOTBETCTBYIOIIMX Tabymijax ¥ pucyHKax. Homep BapuaHTa COOTBETCT-
BYeT MOC/IeJHUM 1IU(paM B 3aueTHON KHIKKe (/1J1s1 CTYZIeHTOB 3a04HOM (hOpMBI).

BhirosiHeHHast KOHTPOJIbHasi paboTa Tpe/iCTaB/IsieTCsl B BUJie TIOSICHUTeTbHOM 3aTMCKH,
odopMeHHOM C cobmoeHreM TpeOOBaHUM eHCTBYIONIMX CTaHAAPTOB. B 3amucke 1O/DKHbI
TIPUBOJIUTHLCS YCIOBUS 3a/1a4, 000CHOBaHMe TIPUHSITOTO PellleHus, He0OX0JUMble BBIUUCTIe HUS,
rpaduKy, Tab/UIBI U CCHUTKYA Ha MCII0/Ib30BaHHbIE JIUTEPATypHbIe UCTOYHUKU. Bce TabmmibI 1
DUCYHKH [O/DKHBI HMMeTh Ha3BaHWe, KpUBble Ha rpaduKax [JO/DKHbI HYMepOBaThCs C
paciiipoBKOUM B MOAPUCYHOUHOM HaAmMCH. PacueTbl JO/DKHBI TTPOM3BOJUTHLCS C HCIOJIB30-
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BaHHEM CTaHAAPTHU3WPOBAHHBIX €IWHUIL] (1)I/I3I/I‘-I€CKI/IX BE@/IMUYHMH.
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7. OueHOUHBbIe CPeACTBa /A/Isl POBe/IeHNsI MPOMEe)KYTOUHOM aTTeCcTaluu

a) H]’[aHI/lp)’EMbIe pe3y/ibTaThbl Oﬁy‘-IEHI/IH H OI€HOYHbIE CPeACTBA A/iA NMPOBeJJeHUA HpOMe)KYTquOﬁ dTTeCTalluu:

CTpyKTypHBIT
[Tnanupyemsble pe3ynbTaTbl
3/IeMeHT OrneHouHble CpefCcTBa
o0OyueHUs
KOMITeTeHLIUH

OIIK-9 B1afieHNeM MeTOAaMH aHa/IM3a, 3HAaHHEM 3aKOHOMepHOCTel NoBe/ieHUsA U yIIpaB/ieHHs CBOMCTBAaMHU FOPHBIX MOPO/ U COCTOSTHHEM
MaccuBa B nporeccax J00bIYd U nepepadoTKH TBePABIX M0/Ie3HBIX HCKOIMAaeMbIX, a TAK)Ke MPHU CTPOUTE/IbCTBE M IKCIUTyaTalHH M0/[3eMHbIX

COOPY)KeHHH

3HaThL

MeTOZAbl ~ aHa/M3a, 3aKOHO-
MEpHOCH  TIOBeJleHUs U
yTIpaB/IeHHUs CBOMCTBAMHU
TOPHBIX TIOPOJl ¥ COCTOSIHHEM|
MaccuBa B TpoLjeccax o0

U mepepaboTKu
TBepJbIX  TOJIe3HBIX  HCKO-
MaeMbIX.

ITepeueHb meopemuyeckux 60NPoOCo8 K IK3AMeHy:

1. Kakwuie cBOMCTBa MUHEpaIOB MCIIO/IB3YHOTCS TIPY PA3/IMUHBIX MeToJaX oOorareHus ?

2. Korzia Heo6x0/1uMo TIpUMeHSITb MeXaHuuecKoe oboraiieHue?

3. VI3 Kakux omeparyii COCTOSIT TIPOIIeCChl 0O0TaIeHus ?

4. Kakue mpotiecchl iepepab0TKH MUHEPATLHOTO ChIPbsi HAa3bIBAIOTCS TIOATOTOBUTETbHBIMU?

5. Kakue mipoiiecchl iepepabOTKH MUHEPATBHOTO ChIPbs HA3bIBAKOTCSI OCHOBHBIMH?

6. Kakue riporjeccel repepaboTK1 MUHEpPaIbHOTO ChIPhSi Ha3bIBAIOTCS BCIIOMOTaTeTbHBIMU?

7. Kakvie poIyKThI MO/Ty4aroT B pe3yJibTaTte 00oraiieHus ?

8. UeM onpefensieTcs rpefie/isHO BO3MOXKHasi MacCoBasi [[0J1sl LIeHHOI0 KOMIIOHeHTa B KOHL|eHTpare?
9. [IpuBeiTe KaueCTBEHHYIO CXeMy 00OTallleHNsI ¥ CXeMy L{elld armapaToB.

10. Yem ormipefiesnisieTcst KPYTTHOCTB, 10 KOTOPOU T0/Ie3HOe UCKOTlaeMoe JPOOUTCS, U3MesTbuaeTcst riepe]
oborarrieHreM?

YMeTb

BLIOMPATh METO/Ibl  aHa/N3a,
3aKOHOMEpPHOCH TIOBe/leHUs U
yIIpaB/IeHUs CBOMCTBaMH
TOPHBIX TIOPOJ, U COCTOSIHHEM
MacCHBa B Tiporieccax J00bIum
U  mepepaboTKu
TBEP/bIX  TI0JIe3HbIX  HUCKO-
MaeMbIX.

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
CocTaBUTh CXeMy [Jisi 000TallleHHsT PY/bI

BageTb

CIOCOOHOCTBIO  BHIOMPATh

Pewumb 3a0auy:

METO/Ibl dHdJ/I1M3d, 3dKOHO-

OHPE,E[EIII/ITL MAdCCOBYIO [OJIFO MeW B KOHLIEHTPpATe, COCTOAILLEM M3 IMMPHUTA U MMHEPAJ/IOB, YKA3dHHBIX B




CTpyKTypHBIMI

H]IEIHI/IPYEMBIE Pe3y/IbTdThL

3/IeMEeHT OueHOYHBIE CPe/ICTBA
o0yueHUs
KOMIeTeHLUU
MEpPHOCH  TOBeJieHWs 1 (Tabsulle (IO 3a/jaHUIO)
yTpaB/IeHUsI CBOMCTBaMU

TOPHBIX TIOPOJl U COCTOSIHUEM

MacCHBa B TIPOIeCcax J00bIYM
U TiepepaboOTKH

TBEPJbIX I0JIE3HBIX  HCKO-

T1deMbIX.

I1K-4 roTOBHOCTBHIO OCYIIeCTB/ISAAITh TEXHHYEeCKOe PYKOBOACTBO FOPHBIMH U B3PBIBHBIMHU Pad0TaMy NPH 3KCILUTyaTalliOHHOHN pa3BejKe, f00bIue
TBep/bIX M0JIe3HbIX HCKOMaeMbIX, CTPOMTE/IbCTBE H KCIUTyaTaliH M0/j3eMHbIX 00eKTOB, HeMoCPeACTBEeHHO YIPaB/IAThH NPoLeccaMH Ha Mpo-
HW3BO/ICTBEHHBIX 00 EKTOB

3HaTh OCHOBHBIE TIOHSTHSI MeTOzoB,[1epeyeHb meopemuyecKux 60npocoe K IK3ameHy:
CII0COBOB " CPeJCTB 1. CymHocTb, T71aBHbIe 0COOEHHOCTH 1 KTacCU(UKaIst 000raTUTebHBIX ITPOLeCCOB.
O/IyUeHHUs! CbIpbsi U KOH- 2. OcHoBHbIe (aKTOPBbI, BAUSIOLIME Ha BEIOOD MeToZia 0boralrieHusl.
[[eHTPAaTOB TPU IepepaboTKH
T0JTe3HBIX HCKOTIaeMbIX
YMeTb BHIOMPATh TEXHOJIOTHIO TIPO-
13BoZicTBA paboT mo obora-
[IIeHWI0 TI0/Ie3HBIX HCKOTIae-
ITpumepHble npaKkmuyecKue 3a0aHus 0/151 3K3aMeHd:
MBIX, TIPUMEHSITb CIIOCOOBI |
CocTaBUThH CXeMy /171t 0OOTallIeHus! Py/ibI
cpeicTBa S TIOyYeHHUs
KOHJULIMOHHBIX ~ KOHI|EHTpa-
TOB
Brazete CroCOOHOCTRIO  BBIOMpaTh HWPewums 3adauy:

pPacCUUTHIBATh OCHOBHbIE
TEXHOJIOTUUeCKHe TapameTpbl
5pPeKTUBHOTO U 3KOJIO-

rMUeCKr 0e30MacHOTO  TIpo-

Ompe/ie/UTh TEXHOIOTHUECKHE TIOKa3aTe/ i 00oralljeHus: MeZJHOM Py/bI:
- BBIXO/] Me/IHOT'O KOHLIeHTpara,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

M3BO/ICTBA paboT 110 Tiepepa-

- U3BJIeUeHre Mea B Me,E[HLIﬁ KOHLIEHTPAT,
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CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLIUH

HJIEIHI/IPYEMBIE Pe3y/IbTdThL

OreHOUHBIE CpeaCTBa
o0yueHUs H PeA

00TKe U oﬁora]_quH}o MUHe-- U3BJ/IeueHHe MeJu B XBOCThI /14 yCJIOBHﬁ, YKa3dHHBIX B TabJI.

ParbHOrO ChIPbs HAa OCHOBEPe3ysibTaThl pacueTa TeXHOJIOTHUYECKUX MoKa3aTesiel 0hopMUTh B BUle CTaHJAPTHON TaO/IULBL.
3HAHMI TMPUHLUIOB  (hIOTa- OripefienTh MapKy Me/IHOTO KOHL{eHTpaTa U3 Tabi1.

[[MIOHHOTO  TIPOEKTUPOBaHUs]
TEXHOJIOTUUECKUX CXeM 000-
raTUTebHOrO TIPOU3BOACTBA
v BbiDOpa OCHOBHOTO W
BCIIOMOTaTe/IbHOrO ~ 000raTH-
TeJIbHOT0 000pYI0BaHus

ITK-5 roToBHOCTHI0 IEMOHCTPHPOBATh HABBIKH Pa3pad0oTKH MVIAHOB MEPONPHUATHH M0 CHWKEHHIO TEXHOTeHHO! HAarpy3KH MPOU3B0O/ICTBA Ha
OKPY)KaIoII[yI0 CpeAy NPH IKCIUTyaTallMOHHOU pa3BefiKe, A00bIue 1 mepepadoTKe TBep/bIX M0J/Ie3HbIX HCKOMAeMbIX, a TAK)Ke IIPU CTPOUTE/IbCTBE
M YKCIUTyaTaluu

3HaTb Hay4yHble METO/bI W Mepo-
MPUSITUSI 110 CHIDKEHHUIO TeX-
HOTeHHOW Harpy3Kd Ha OK-
py’)Karollyr cpefy Tpu 3Kc-IlepeueHb meopemuuecKux 60npoco8 K IK3amMeHy:

UTyaTalIOHHON pasBefike, 1. CymHocTb, ryiaBHbIe 0COO€HHOCTH U KlaccuUKaLysi 000raTUTe/TbHBIX MTPOLIeCCOB.
mobeiue U mepepaboTke
TBEPAbIX  TOJIe3HbIX  UCKO-
MaeMbIX

YMeTb MPUMEHSITh Hay4yHble MeTO/bl
Y MEPOTIPUSITHS TI0 CHHDKEHHIO
TeXHOTeHHOW Harpy3ku Ha
OKpy)Karoliyto cpeny npullpumepHble npakmuyecKue 3a0aHus 0/151 3K3AMeHd:
9KCTITyaTallMOHHOW pa3Bejke,(COCTaBUTh CXeMy [i/isi 0OoTrallleHus pyIbl

nobbue  u  mepepaboTKe
TBeP/IbIX TI0/1e3HBIX
HCKOTIaeMBbIX
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CTpYKTypHBII

HJIEIHI/IPYEMBIE Pe3y/IbTdThL

5/IeMEeHT OueHOYHBIE CPe/ICTBA
o0yueHUs

KOMITETeHLMN

Brnagetsb HaBbIKaMU TIPUMeHeHUs Ha-

YUHBIX METO/IOB ¥ MepO-
MPUSTUN TI0 CHIDKEHHIO TeX-
HOTE@HHOW Harpy3Ky Ha OK-
PY>KaroLLy10 cpefly MpU 3KC-
r/TyaTaljMOHHOM pa3BejiKe,
[moObIue 1 epepaboTKe
TBEPAbIX I0JIe3HBIX UCKO-

IIdeMbIX

Pewums 3adauy:
Ormpe/ie/TUTh MacCOBYIO [IOJTFO Me/IM B KOHLIEHTpaTe, COCTOSIIIIEM U3 IMUPUTA U MUHEpaJoB, YKa3aHHbLIX B
Tab/u1le (110 3a[aHHUI0)

I1K-12 roToBHOCTHIO ONIEPAaTHBHO YCTPAHATH HapYyIlIeHNUs MPOU3B0/|CTBEHHBIX MPOIeCCOB, BECTH MEPBUYHBIH y4eT BHINO/IHSIeMbIX padoT,
QHaA/IM3UPOBATh ONepaTHBHbIE U TeKyIjHe NM0Ka3aTe/J Il MPOU3B0/[CTBA, 000CHOBBHIBAThH MPe//I0)KeH!s M0 COBEPIIEHCTBOBAHUIO OpPraHU3aLiu

NMPOU3BOJCTBA
3HaThb OCHOBHbIE TeHJleHL[uu pa3-  |[IepeueHb meopemuuecKux 60Npoco8 K IK3amMeHy:
BUTUSL  TIPOU3BOJCTBEHHBIX 1. Kakue mpoiiecchl iepepab0TKH MUHEPATBHOTO ChIPbsi HA3bIBAIOTCS TIOATOTOBUTETHHBIMU?
MpOL[eCCOB, roKasaTe/iu 2. Kakue mipoijecchbl riepepaboTKh MUHEPATBbHOTO ChIPbsi HA3bIBAIOTCS OCHOBHBIMU?
[POM3BO/CTBA 3. Kakwie miporiecce riepepaboTKi MUHEpaTbHOTO ChIPhSl Ha3bIBAIOTCS BCIIOMOTaTe/TbHbIMU ?
YMeTb [PYMEHSITh U3yUYeHHbIe TeH-
IeHLIUM pa3BUTHS POU3BO/-
CTBEHHBIX MPOLIECCOB, NOKa- |[[IpumepHble npaKkmuuecKue 3a0aHus 0/151 3K3aMeHa:
3aTe  mpousBoACcTBa B [COCTAaBUTBH CXeMy st o0oraiieHust py/bl
rpoeccroHaTLHOM nest
Te/IbHOCTU
Branethb TeHJIeHLUAMU pasBUTUA

MPOM3BO/ICTBEHHBIX TIPOLIeC-
COB, TIOKa3aTe/u MpOM3BO/I-
CTBa B rpodeccroHaIbHOU

esiTeTIbHOCTH

Pewumb 3a0auy:
Ormpefie/TTh MacCOBYIO [IOMIO LIMHKA B KOHLIEHTPATe, COCTOSIIEM W3 MMMPUTA U MUHEpasoB, yKa-
3aHHBIX B Tab/mile (110 3a/1aHUIO)
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CTpyKTypHBIMI
3/1eMeHT
KOMITeTeHLIUU

H]IEIHI/IPYEMBIE Pe3y/IbTdThL

OreHOUHBIE CpeaCTBa
o0yueHUs H PeA

ITK-19 roToBHOCTBIO K pa3padoTKe MPOEKTHHIX MHHOBALIMOHHBIX PellIeHHi M0 YKCIUTyaTallMOHHOH pa3BefiKe, 100bIUe, mepepadoTKe TBEPABIX
MOJ/Ie3HBIX HCKOMAEMbIX, CTPOMTE/IHCTBY U IKCIJTyaTal[dH MOA3€MHBIX 00 bEKTOB

3HaThb OCHOBHbIE TeH/eHIUH pa3-  |[IepeyeHb meopemuuecKux 60NPoco8 K 3K3ameHy:
BUTHSI MTHHOBALIMOHHBIX pe- 1. Kakue TIpoIyKThI TIOTy4aroT B pe3yJibTaTe oborareHus ?
[IIeHUIA 10 TIepepaboTKe 2.UeM omnpepensieTcs pefieIbHO BO3MOJKHAsi MaccoBast [1071s1 LIeHHOT'O0 KOMITOHeHTa B KOHLjeHTpaTe?
TBEpP/bIX M0JIe3HbIX UCKO-
raeMbIX
YMeTb MPUMEHSITb U3yueHHbIe TeH-

[eHL[UM pa3BUTHSI MHHOBA-
LIMOHHBIX pelleHnH 110 repe-
pabOTKe TBEP/BIX MOJIe3HBIX

IIpumepHble npakmuyecKue 3a0aHus 015 IK3aMeHda:
CocTaBUTh CXeMy /IJist 00oraleHust pyabl

MCKOTIaeMbIX

BrazeTts TeHJeHLUsSMU pa3BUTHSI UH- |Pewumb 3a0auy:
HOBAI[MOHHBIX pellleHui Mo  [PaccunTaTh TeXHOJOTHYeCKHe MoKa3aTeau oboraiieHus (HI0TalOHHOTO 1jeXa. Pe3yibTaThl Mpe/iCTaBUTh
repepab0OTKe TBEPABIX IT0- B Tabmmile. VicxoaHble faHHbIe: MaccoBast fomst Cu B pyze - 0,9 %, B koHieHTpaTe - 20 %, B xBocTax - 0,1
J1e3HBIX UCKOTaeMbIX %.
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0) ITopsifok mNpoBe/eHUs] NPOMEXYTOYHOM aTTeCTalUH, MOKa3aTeJild W KPUTEepHH
OLleHUBAHMA:

[TpomexxyTouHasi arTectalusi 1o AucUuruiiHe «OO6oramieHue T0J/Ie3HBIX HCKOTIaeMbIX»
BK/IIOUAET TEOPEeTHUECKHEe BOIIPOChHI, TIO3BOJISIONIME OI[EHUTh YPOBEHb YCBOEHHsT 00yuaroIiyiMUCs
3HaHWH, U MpaKTUYeCKue 3a/laHusl, BbISB/ISIIOIIME CTelleHb COPMUPOBAHHOCTH YMEHUM 1 B/a/leHUH,
MPOBOJUTCS B (hOpMe K3aMeHa.

OK3aMeH MO0 [JaHHOW [WCLUIUIMHE TPOBOJAWUTCS B YCTHOM ¢opMe M0 3K3aMeHalMOHHBIM
OuneraM, KaK[bpli W3 KOTOPBIX BK/IIOUAeT 3 TEOPeTHUeCKHWX BOMpPOCa M OJHO TPAaKTHYeCKOe
3ajlaHue.

OK3aMeH MpOBOAUTCS MO Ouieram, OXBaThIBAIOIIMM BeCh TPOWEHHbIM MaTepuasn. I1o
OKOHYAaHWHM OTBeTa S5K3aMeHaTOp MOJKeT 3aJaTb CTYAEHTY MJOTOJHUTEeNbHbIe W YTOYHSIOIIHe
BOMPOCHI. [T0/IOXKUTENBbHBIM Tak)Ke OyZeT CTpeM/ieHHe CTYJeHTa W3J/I0KUTh Pa3/InUHble TOUKH
3peHUsi Ha pacCMaTpUBaeMyr0 TIpobOjieMy, BbIDa3UTb CBOe OTHOILIEHHe K Held, TIPUMEHWUTb Teo-
peTHUecKye 3HaHMsI TI0 COBPEMEHHBIM Mpo0/ieMaM 000TalleH s MOoIe3HbIX UCKOTIaeMBbIX.

IlToka3aTe/u U KpUTepUHU OLleHUBAaHUS K3aMeHa:

- Ha OLEHKY «OTIU4HO» » (5 6amioB) - oOydaroLMics TOKa3bIBaeT BBICOKHH YpOBEHb
c(OPMHPOBAHHOCTH KOMIIeTeHLUH, T.e. CTy/leHT, Mpe/iCTaB/isieT BCEeCTOPOHHee, CUCTeMaThueCKoe U
raybokoe 3HaHMe y4yeOHO-TIPOTPAMMHOIO MaTepuana, yMeHHe CBOOOJHO BBITIOMHSTH 3aJjaHus,
NpeAyCMOTPEeHHble TPOrpaMMOM, YCBOUBILIWK OCHOBHYK) UM 3HAaKOMbIA C JOMOJTHUTETbHOU
IUTepaTypol, peKOMeHJ0BaHHOW mporpaMMoi. Kak mnpaBuio, onjeHKa "OTJIMYHO" BBICTaBJISIE€TCS
CTyZleHTaM, YCBOMBLIMM B3alMOCBSI3b OCHOBHBIX IOHSATMM [JUCLMIUVIMHBI B WX 3HAUe€HUM [/
nprobpeTaemMoli Mpogeccuy, MPOSIBUBIINM TBOPYECKHE CIIOCOOHOCTH B TIOHUMAaHWH, U3/I0KEHUN U
WICTI0/Tb30BaHUM yueOHO-TIpOrpaMMHOT0 MaTepHara.;

- Ha OLEHKY «xopowo» » (4 6anna) - oOydaroluiics TOKa3biBaeT CpeJHUN YPOBeHb
copMUPOBAaHHOCTH KOMIETeHLMH, T.e. CTY/eHT TpeJCTaB/seT IIOJHOe 3HaHHe YyueOHO-
MPOrpaMMHOT0 MaTepuarsa, YCIelIHO BBITIOHSOUMM TNpeAyCcMOTpeHHble B TMporpamme 3aiaHus,
YCBOMBIIMM OCHOBHYHO JIUTepaTypy, peKOMeH/JOBaHHyK B mporpamme. Kak mpaBuso, orjeHKa
"XOpoIIo" BBICTaB/SIeTCSl CTYZAeHTaM, T[I0Ka3aBIIKMM CHCTeMaTUYeCKU XapakTep 3HaHHUU 110
JUCLUIIMHE W CIIOCOOHBIM K MX CAMOCTOSTE/IbHOMY TIOTIONIHEHHWI0 W OOHOB/IEHHWIO B XO7ie
JanbHelIel yue6HoM paboThI M MPoheCcCHoHaNTBLHOM [1eSITeTbHOCTH;

- Ha OLIEHKY «YZOB/IETBOPUTENBHO» » (3 Oasia) - 00yJaromuiics MoKa3biBaeT MOPOTOBBIN
ypOBeHb C(HOPMHPOBAHHOCTU KOMIIeTEHLMM, T.e. CTYZJEHT, Mpe/ACTaB/IseT 3HaHUS OCHOBHOIO
yueOHO-TIDOrpaMMHOTO Marepuaria B 00BeMe, HeOOXOJUMOM /s  JajbHeuiel yuyeObl u
npeAicTosIIel  paboThl TIO0  CHelMaJbHOCTH, CTPABJSIOIIMACS C  BBITIOJIHEHWEM  3a/IaHWH,
MpeAyCMOTPEHHBIX [POrpaMMOM, 3HAKOMBIM C OCHOBHOW JIUTEPAaTypoW, pPeKOMeH0BaHHOU
rnporpaMMoii. Kak mpaBu/o, olleHKa 'y/JOBI€TBOPUTE/NBHO" BBICTAB/ISETCS CTyJeHTaM, [JOIyC-
THUBILMM TOTPELIHOCTH B OTBeTe Ha 5K3aMeHe U IPU BbINOJHEHUH 5K3aMeHallMOHHBIX 3aZlaHul, HO
o6azaro1umM HeoOXOMMBIMU 3HaHUSIMU [I/Is UX yCTPaHeHUs 10/] PYKOBO/JCTBOM TperiofiaBaTeisi;

- Ha OL|EHKY «HEeYJOBJIeTBOPUTENBLHO» » (2 Oasna) - pe3ynbraT o0ydyeHUs] He JOCTUTHYT,
oOyyaromuiicss He MOXKeT II0Ka3aTh 3HAHWSI HAa YPOBHE BOCIIPOW3BEEHUS U OObCHEHUs
MH(pOpMaLMY, He MOXKeT M0Ka3aTb WHTe/IeKTya/bHble HaBbIKM pelleHHsl MPOCThIX 3ajay, T.e. y
CTy[leHTa, OOHApY>KUBAIOTCS MPOOEe/bl B 3HAaHWSX OCHOBHOTO Yy4eOHO-TIPOrpaMMHOTO MaTepuaria,
JOCTUTHYThI TIPUHLUITHAIbHBIE OLIMOKY B BBIMOTHEHUH TTPeyCMOTPEHHBIX ITPOrPaMMOM 3a/IaHH.

Ha OLIeHKY «Hey/J0BIeTBopuTenbHO» (1 6asm) - 00yJaroluiicst He MOKeT TI0Ka3aTh 3HaHMs Ha
ypPOBHE BOCTIpOM3BeZieHUs] U 00BsicHeHUsT MHpOpMaIuy, He MOJKeT I0Ka3aTh MHTe//IeKTyasbHble
HaBBIKU pellieHUs TIPOCThIX 3a7iau.

8 YueOHO-MeToanueckoe U HHGOpMaALMOHHOE o0ecreueHHe JUCHMIUIUHBI a) OCHOBHas

JIATeparypa:

1.ABgoxuH, B.M. OcHoBbI oboraitieHust TI0/Ie3HbIX MCKOTAaeMbIX : YUeOHHK : B 2 TOMax /



B.M. ABpmoxuH. — 4-e u3[., crep. — Mocksa : ['opHasi kHura, [6. 1.]. — Tom 2 : TexHosoruu
oborartrieHus 1mosie3HbIX UckoraeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465
2. —Pexum goctyna: https://e.lanbook.com/book/111337

2. erops, E.FO., IllaBakyseBa, O.I1. OboraiileHre MOIe3HbIX HUCKOMAaeMbIX [eKTPOHHBIM
pecypc] : yuebHoe nocobue / MI'TY. - Maruautoropck : MI'TY, 2016. - 1 anekrpos. ont. auck (CD-
ROM) - Pexxum focryma: https://magtu.informsystema.ru/Marc.html?locale=ru

3.06o0raimenrie T10JIe3HbIX HCKOTMAeMbIX [DeKTPOHHBIM pecypc]: yueOHOe mocobue
/JlyknnaK.U., AxymkuuB.I1., MyknakoBaA.H. - M.: HUL] UH®PA-M, 2016. - 224 c. .- Pexum

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

0) JomosHUTeIbHAA IUTEpaTypa:

1.Copokus, M.M. ®oTalioHHbIe MeTo (bl oboraleHusi. XuMudecKre 0CHOBbI (hIOTaLUH :
yuebHoe ocobue / M.M. CopokuH. — MockBa : MUCHUC, 2011. — 411 c. — ISBN 978-5-87623-
237-3. — PexxuM poctyna: https://e.lanbook.com/book/2073

2.Kapmasun, B.B. MarHuTHble, 3/IeKTpUUYeCKHe U CIelrajabHble MEeTOZbl OoOoralreHus
T10JIe3HbIX UCKOIIaeMbIX : yueOHUK : B 2 ToMax / B.B. KapmasuH, B./. Kapma3sun. — 3-e u3f., ctep.
— Mockea : 'opHast KHura, [0. r.]. — Tom 1 : MarHuTHbIE U 37EKTPUUECKHE METO/IbI 000Tall|eHHST
rnoje3HbIXx uckormaembix — 2017. — 672 c¢. — ISBN 978-5-98672-458-4. — PexxuMm JocTymna:
https://e.lanbook.com/book/111394

3.E.E. AwnpgpeeB, O.H. TuxoHoB /[lpoGneHue, u3MenbueHHe W TIOATOTOBKA ChIpbS K
oborarenumto. - C-I16, 2007. 439 c.

4.M.B.. BepxotypoB I'paBUTallMOHHBIE METOABI OOOraileHusi: YueOHUK /s By30B. - M.:
N3p-B0 MAKC-IIpecc - 2006.

5.A6pamoB A.A. TlepepaboTka, oboraiieHue U KOMIUIEKCHOE HCTIOTb30BaHUE TBePbIX
1osie3HbIX uckoraembix. T.1 Tlporjeccer anmapatsl: Yue6ruk. M.: MI'TY, 2004. - 471 c.

6.AbpamoB A.A. TlepepaboTka, oborailleHWe W KOMIUIEKCHOE HCIIO/b30BaHHE TBep/IbIX
noJie3HbIX McKomaeMbix. T.IT TexHosorust obOorartieHusl TIOMe3HbIX HCKOTAeMbIX: YUeOHUK. M.:
MITY, 2004. - 471 c.

7.A6pamoB A.A. TexHosorus niepepaboTku u oboraijenus pys: Yue6. moco6. B 2 kH. - M.
WsznarensctBo MITY, 2005.

8.Kapma3un B.B. MarHuTHble, 37eKTPUUECKHE W CIIeI[ajgbHble METO/bl 0o0oralreHus
ToJIe3HbIX MCKoMaeMbix (21) / M.: MI'TY, 2005.

9.11Iunaer B.I1. OcHOBBI oboraIrieHyst ToJIe3HBIX UCKOTIAeMBIX. YU. IocoOue fijisi By30B. -
M.: Henpa, 1986.- 296 c.

10.CripaBounuk 1o oboramenuto pya. B 3 T. /Tlox pea. borganosa O.C.-2-e u3g., me-
pepab. u gor. - M.: Hezpa, 1983.

11.bapckuit M.JI. OnTMM3anus MpOLIeCCOB pasfie/leHHst 3epHUCTBIX MarepuasaoB. - M:
Hepnpa, 1978 1.

12.  Bempanp H.I'., CkopoboraTtoBa JI.M. IlepepaboTKa ¥ KaueCTBO I0JIe3HBIX HCKO-
naembIx. - M.: Hezpa, 1986.- 296 c.

13. AppoxuH B.M. OcHOBBI oborairieHus 1oJie3HbIX HUCKoraembix. T1: OboratutenbHbIe
ripoijecchl: YuebHnuk. M.: MI'TY, 2006 - 417 c.

14.TTepuoguueckue n3nanus: "OboraijeHue pya', pedepaTuBHbIN XypHan "['opHoe zeno",
"T"opHbIit )XypHan', "3BecTrst BBICIIINX YUeOHbIX 3aBe/leHHi".

B) MeToanueckue yKa3aHHsA:

1.derogs E.FO., IlaBakyneBa O.I1. OcHoBbl o0oraieHusi TIOJe3HBIX HCKOTIAeMbIX:
VHCTpYKIUs 10 BBITOJTHEHUIO 1ab0paTOPHBIX paboT /7St CTyjeHToB crieranbHocTH 21.05.04 Bcex
dopm obyuenusi.- M31-Bo MarHuToropck. roc. TexH. yH-ta um. I'.J1. Hocoga, 2016. - 40 c. - Pexxum

pocryma: https://newlms.magtu.ru/course/view.php?id=75768#section-5

27



r) [IporpammMHoe o6ecnieueHue U VIHTepHeT-peCypChI:

HanmenoBanue 110 Ne moroBopa CpOK ZIeMCTBUS TULEH3UU

MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
[-757-17 ot 27.06.2017 27.07.2018

-593 ot 20.05.2016 20.05.2017

MS Office 2007 Ne 135 ot 17.09.2007 OeccpoyHo
Kaspersky Endpoint Security  |[1-300-18 ot 31.03.2018 28.01.2020
nuist busHeca - CTaHZAPTHBIN [1-1347-17 ot 20.12.2017 21.03.2018
[1-1481-16 ot 25.11.2016 25.12.2017

-2026-15 ot 11.12.2015 11.12.2016

77ip cBODOO/IHO pacrpocTpaHseMoe  |0eCcCPpOYHO

1. VlndopmanoHHas cuctema

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

- EnuHoe oKHO /1ocTymia K 06pa3oBaTe/ibHbIM pecypcam. -

2. HauuvoHanbHasi ”HPOPMAaLMOHHO-aHA/IMTHUeCKasi CUcTeMa - POCCUICKUIA UHIEKC
HayuHoro turtupoBanus (PUHII). - URL: https:/elibrary.ru/project risc.asp.
3. INouckosas cucrema Akagemusi Google (Google Scholar). - URL:

https://scholar.google.ru/.

9 Marepua/ibHO-TeXHHUYECKOe ofecrieyeHHe JUCHHUIIIUHBI (MO/Y/Is1)

MatepuanbHO-TexHUYecKoe 00

Tun 1 Ha3BaHUe ayAUTOPUU

eCrieyeHrie AUCIUIT/IMHBI BK/IFOYAET:

OcHallleHMe ayJIMTOPUN

Jlek1[MOHHas ayAUTOpUS

MynbTUMeWliHbIe CPe/ICTBa XpaHeHus, Tiepeiau 1
rpeficTaB/aeHUs] UHQOpPMaLUU

JlabopaTopust MexaHUUeCKHUX MC-
MILITAHUI

1. JlabopaTopHasi yCcTaHOBKa I1]eKOBOM APOOHIIKY;

2. JTabopaTopHasi yCTaHOBKa MEXaHHUUECKOTO BCTPSIXMBA-
Tess;

3. JlabopaTopHasi yCTaHOBKA I11apOBOI MeJIbHUILIBI;

4. JlabopaTopHasi yCTaHOBKa MeJIbHUILIbI C Bpalllaroeics
0CbI0;

5. JlabopaTopHasi yCTaHOBKa MHEPLIMOHHOTO IPOXO0Ta;

6. CTaHAapTHBINA HabOp CHT;

7. JlabopaTopHas (oTalMoHHas MaIlIMHa;

8. JlabopaTopHbIe IpaBUTALMOHHBIE amrapaThl (0TCazou-
Hasl MallllHa, KOHL|eHTPALJMOHHBINM CTOJI, BUHTOBbIE Cella-
paTopsbl);

9. JlabopaTOpHBIN MarHUTHBIW Ceraparop.

AyIUTOPUHM /11 CAMOCTOSITE/TbHOM
PabOThI: KOMITbFOTEPHBIE K/1aCChI;
UUTAJIbHbIE 3a/1bl OMOINOTEeKU

[TepcoHanbHble KOMMbIOTepHI ¢ maketoM MS Office, Bbi-
X0J0M B VIHTepHeT U C JOCTYIIOM B 3/IeKTPOHHYIO WH-
(opmarioHHO-00pa3oBaTebHYI0 Cpefly YHUBepCUTeTa

[Tomernienue /111 XpaHeHUs U
MPOUIaKTUUeCKOTO  00CTyXKU
BaHUs yueOHOTro 000pY0BaHUs

[Ikadbl 17151 XpaHeHus1 yueOHO-MeTOANUYEeCKOU JI0KyMeH-
Talyu, yuebHOro 060pyj0BaHuUs U YueOHO-HarIsJHBIX
[10COOUIA.
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