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uH(OpPMaIHOHHOTO obecneuenus | ot 04.09.2020 —
JHCIUTUIHHEI
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1 Ilesin ocBOEHUA AUCLUIIIMHBI

LenssMu 0CBOEHUsI AUCLUIUIMHBI «DIOTAlMOHHBIM MeTo/| o0oralljeHUs» SIBJISTFOTCS
pa3BUTHE y CTY[EHTOB JIMUHOCTHBIX KayecTB, a Takke (hopMHpoBaHWe MpOdecCHOHaTbHbIX
KomrieTeHIIMA B cooTBeTcTBUM C TpeboBaHusmMu PI'OC BO mno cneumansHoctd 21.05.04
I'opHoe pero.

2 MecTo JUCIMIIIMHBI B CTPYKType 00pa3oBaTe/IbHOM NMPOrpaMMbI
NMOATrOTOBKM CIeIjHaIucTa

[ucoumnummHa «®noTaloHHbI MeToZ oborailjeHHs’» BXOJWT B BapHaTHMBHYIO YacTb
oOpa3zoBareyibHOM MTPOTPaMMBI.

Onst  w3ydyeHWs]  JUCLIMIUTMHBI ~ HEeOOXOAWMBI ~ 3HAHUS  (YMEHHs,  BJaJieHHs)
copMupOBaHHbBIE B Pe3yJbTaTe U3yUeHHs CIeAyIOIMX KypCOB:

«XumMusi» (pa3zienbl: XUMUUECKHe CUCTEMBI, XUMHUUeCKasi TEpMOAMHAMUKA U KUHETHKA);

«Pu3nyeckasi Xumusi», «XuMusi GoTopeareHToB», «TepMoguHaMUKa (IIOTAIJMOHHBIX
cucteM», «PU3MUECKUe MEeTO/Ibl U3YUeHHsI TI0JIe3HBIX UCKOTIAeMbIX».

3HaHus (YMeHWs1, BJIaZieHVs), TIO/lyYeHHbIe TIPH U3Y4eHUH [JaHHOU AWCLUIUIMHBL OyayT
HeoOXOAUMBI [ijisi IPUOOpeTeHHs] MPAKTUUYEeCKUX HABBIKOB IO pa3fie/IeHuI0 MUHEPAJoB Ha
OCHOBe pa3Muuus WX (QU3UKO-XUMUYECKUX CBOWCTB, MCIOMb3yeMbIX T[pU  3TOM
(JIOTAIIMOHHBIX peareHTOB U armapaToB, a TaK)Ke TeXHOJOTUH (JIOTAlU Pa3/TUUHbBIX
TI0JIe3HBIX WCKOTIaeMbIX.

3 KomnereHuuu o0yuaromierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHHSA
AMCLIMIUIMHBI U IVIAHUPYyeMble pe3y/IbTaThl 00yJeHust

B pesynbraTe O0OCBOEHWS [AUCLUTUIMHBI «DIOTAI[MOHHBIM MeToZ, oOoraileHus»
00yUaroIIUiCs T0/DKeH 00/1afiaTh CIeAYIONMMUA KOMIIeTeHIUSIMU:

CTpyKTypHBIU

[TnaHupyeMble pe3yibTaThbl 00yueHust
3/1IeMeHT Py pesy y

KOMITeTeHLIUU
ITK-4 roTOBHOCTBIO OCYLeCTB/IATh TEXHUYECKOe PYKOBO/CTBO FOPHBIMH U
B3PBIBHBIMH paboTaMu NpPH 3KCILTyaTalliOHHON pa3BefKe, f00bIue TBepbIX
M0JIe3HBIX HCKOMAaeMbIX, CTPOUTE/IHLCTBE M IKCIUTyaTall¥ MO/A3eMHbBIX 00'beKTOB,
HeIocpeICTBeHHO YNPaBJ/AThH NMPoIiecCaMy Ha MPOU3BOACTBEHHbBIX 00bEKTOB

3HaThb OCHOBHBIE TIOHSTHSI METO/IOB, CIIOCOOOB U CPEACTB TOJYYEHUS ChIPbS U
KOHIIEHTPATOB TPU TepepabOoTKU T0J1e3HBIX NCKOTIAeMbIX
YmeThb BbIOMpaTh TEXHOJIOTHIO TMPOU3BOACTBA PabOT Mo oboraieHuIo T0JIe3HBIX

WCKOTIAeMbIX, TIPUMEHSITh CrocoObl ¥ CpeACTBA i TIOMy4YeHUs
KOHZIMLIMOHHBIX KOHLIEHTPAaTOB

Bnagetsb CTIIOCOOHOCTBIO BBIOMpPATh U PACCUMTHIBATL OCHOBHBIE TEXHOJOTMUECKHe
riapameTpbl 3(pHeKTUBHOTO M 3IKOJOTHYeCKH 0e30TacHOrO MPOM3BOJCTBA
paboT 1o mepepaboTKe W 0OOralleHHI0 MUHEPA/TLHOTO ChIPbSi Ha OCHOBE
3HaHUM TIPUHLMIOB (UIOTALMOHHOTO TMPOEKTUPOBAHUSI TEXHOJIOTHYEeCKUX
cxeM 00o0raTMTesbHOTO TIPOM3BOJCTBA W BbIOOpa OCHOBHOTO |
BCTIOMOTaTe/IbHOr0 060raTuTe/TIbHOTO 000PYAOBaHMS

ITK-5 roToBHOCTBIO IeMOHCTPHPOBATh HABBIKH Pa3padOTKH M/IAHOB MePONPHUATHH 110
CHIDKEHMI0 TeXHOTeHHOM Harpy3KH MPOM3BO/[CTBA HA OKPY)KAIOII[yI0 CpeAy IpH
IKCIUTyaTaljHOHHOM pa3Be/Ke, 100bIdye U epepadoTKe TBEPABIX MOJI€3HBIX
HCKOIIaeMbIX, a TAK)Ke IPH CTPOUTE/ILCTBE U YKCITyaTalui

3HaTh HayuHble METO/[bl U MEPOTIPUSTHS 110 CHIKEeHUIO TeXHOT@HHOUW Harpy3Ku
Ha OKPY)KAIOIYIO Cpely MPU KCTUTyaTalMOHHOW pa3Bejike, 100bIue 1




CTpyKTYpHBIMI

IT1aHupyeMble pe3y/bTaThl 00yUeHHs
3J1IeMeHT Py pesy. y

KOMIIeTeHIMU

nepepa60TKe TBEP/AbIX IMOJIE3HBIX NCKOIMdeMbIX

YmeTb NIPUMEHSITh Hay4YHble MeTO/jbl U MEPOIIPUSTHS N0 CHKEHUIO TeXHOTeHHON
Harpy3Ky Ha OKPY’KaloIlyt0 Cpe/ly TIpH 3KCIUTyaTal{MOHHOW pasBejike,
Jo06b1ue 1 nepepabOTKe TBEP/IbIX 10J1€3HBIX MCKOIaeMbIX

BrazeTsb HaBbIKaMH TIPUMEHEHUsI HayUHbIX METO/[OB U MEPOTPUSITHI TI0 CHIKEHHIO
TeXHOT@HHOM HAarpy3KH Ha OKPY)KAIOIL[YIO CPe/y TIPY SKCIITyaTal[HOHHOM
pa3Bejike, #0ObIUe U rIepepabOTKe TBeP/BIX MOIEe3HBIX NCKOTIaeMbIX

ITK-12 roToBHOCTEIO OIIePAaTUBHO YCTPAHATH HapyLUIeHUsA MPOU3BOACTBEHHbIX
NPOLIECCOB, BeCTH MePBUYHBIN yUeT BBINO/JIHAEMbIX padoT, aHa/TM3HPOBATh
onepaTUBHbBIE M TeKYyI[He MOKa3aTe/ Il MPOU3B0/ICTBA, 000CHOBBIBATH MPe//I0)KeHUs
110 COBEPIIEHCTBOBAHUI OpraHyu3aliy Mpou3BOACTBA

3HaTh OCHOBHbIe  TEHJEHIIMM  Ppa3BUTUS  TPOU3BOJACTBEHHBIX  TPOLIECCOB,
TI0Ka3aTesv MPOM3BO/ICTBA

Ymetb NPUMEHSITb ~ M3yYeHHble  TeHJeHLIMM  DPa3BUTHS  TIPOW3BO/ICTBEHHBIX
NpoLieccoB,  TOKa3aTequ  TMPOM3BOJACTBA B MpodeccroHaabHON
JiesITe/TbHOCTH

Brazgetsb TeH/EHLUMHA Pa3BUTUSI TIPOM3BOJCTBEHHBIX TIPOL[ECCOB, TIOKa3aTe/lu
TIPOU3BOZICTBA B MPO(eCCHOHA/ILHOM ZIesITeTbHOCTU

ITK-19 roToBHOCTBI0 K pa3paboTKe MPOEKTHBIX HHHOBAI[HOHHBIX PellIleHUuH 1o
IKCIUTyaTaljHOHHOH pa3Be/iKe, A00bIUe, mepepadoTKe TBEPABIX MOJIE3HBIX
HCKOTaeMbIX, CTPOUTE/IHCTBY M SKCIUTyaTalliH MO/i3eMHbIX 00 bEKTOB

3HaTb OCHOBHbIE TeH/EHLIUY Pa3BUTHSI MHHOBALIMOHHBIX PeLIeHNUH T10
riepepabOTKe TBeP/IbIX I10/1e3HBIX MCKOMIaeMbIX

Ymets NIPUMEHSITh M3yUeHHble TeH/,eHLIMU pa3BUTHsI MHHOBALIMOHHBIX PelleHri
110 1ilepepaboTKe TBep/bIX M0JIe3HbIX UCKOMaeMbIX

Bnazets TeHZIeHLISIMA Pa3BUTHSI MHHOBAL[MOHHBIX PelleHNH 110 rmepepaboTKe
TBep/IbIX I10J/Ie3HbIX UCKOMAaeMbIX

IICK-6-4 croco0HOCTBI0 pa3padaThiBaTh U peaM30BbIBATh MPOEKTHI MPOU3BO/CTBA
npHu nepepadoTKe MHUHEPAJIHLHOTO U TEXHOTEHHOT0 ChIPbsi HA OCHOBE COBPEMEHHOU
MeTO/I0/IOTUH TPOeKTHUPOBaHMsl, PACCUMTHIBATh NMPOU3BOJUTE/IBHOCTb U ONpe/Je/siTh
nmapamMeTpbl 000py/l0BaHNsI 000raTUTE/NBLHBIX (hadPUK

3HaThb BCe 3TdaIlbl TIPOMU3BOACTBA IMMPHU nepepa60TKe MHWHEDPAJIBHOT'O U
TeXHOI'€HHOT'O CbIPpbs Ha OCHOBE COBPEMEHHOﬁ MeTO40J/IOTUr
IMPOEKTUPOBAHNSA

YmMmeTb dHaJ/IM3MPOBATL BCe 3TAllbl TIPOMU3BOACTBA IPU HEDEPHGOTKE MHWHEPAJIBHOI'O
" TeXHOT'€HHOTI'O CbIPbs Ha OCHOBE COBPEMEHHOﬁ MeTO40J/I0OTUHr
MPOEKTUPOBAHNSA

Bnazetsb TpoLjeccaMu IPOU3BO/ICTBA IPY NepepaboTKe MHUHEPalbHOTO U
TEXHOT€HHOT'O ChIPbsSi HA OCHOBE COBPEMEHHOU MeTO/[0/I0T U1
TIPOEKTUPOBAHMUS

IICK-6-5 roToBHOCTHI0 IPUMEHSATH COBpeMeHHbIe HH(OpMaLiOHHbIe TeXHO/I0TUH,
aBTOMAaTH3HPOBAHHbIE CHCTeMbI IPOEKTHPOBAHUS 000raTUTe/IbHBIX IPOU3BO/CTB

3HaTb MPUHLUIIBI U METOAbI CO34aHNSA COBPEMEHHBIX I/IHd)OpMaL[I/IOHHLIX
TeXHOJIOTUU B HpaKTHHECKOﬁ AedaTeJIbHOCTH 000raTUTe/IbHBIX IPON3BOJACTB

YMeTb MNPUMEHSATE IIPUHILMIIBEI 1 ME€TO/Ibl CO3dHKWA COBPEMEHHBIX
I/IH(l)OpMaL[I/IOHHLIX TeXHOJIOTUM B HpaKTHQECKOﬁ AedTeJIbHOCTH




CTpyKTYpHBIMI

IT1aHupyeMble pe3y/bTaThl 00yUeHHs
3J1IeMeHT Py pesy. y

KOMIIeTeHIMU

0boraTuTe/TbHBIX IMMPON3BOACTB

BJIEIAETB MNpUHLKWIIaMH U MeTOJaMH CO3/JaHHS COBPEMEHHBIX I/IH(l)OpMaL[I/IOHHBIX
TEXHOJIOTHUN B HpaKTHHECKOﬁ AedaTeJIbHOCTH 0boraTUTe/ILHBIX IIPON3BOICTB




4 CTpyKTypa U cofiep)kaHue AMCLUIUIUHBI (A/151 0UHO# (opMBbI 00yUueHHs)

OO0111ast TPYA0EMKOCTh AUCIUITMHBI COCTaB/IsIeT 7 eqUHUL] 252 aKasl. 4acoB:
— KOHTakKTHas pabora — 132,5 akaz. yacos:
ayautopHasi paboTa —126 akaji. 4acos;

BHeayUTOpHasi paboTa — 6,5 akaji. 4acos;
— camMocTosiTeTbHast paboTa — 83,8 aka/l. 4acos;

— TIOATOTOBKA K 5K3aMeHy — 35,7 akaJl. YaCoB.
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1.1 TeopeTHyecKHe OCHOBBI MpoLiecca 4 2 TATEPATYPBI 11O Harmcanpe I1K
droTarym, 5/1eMeHTapHbIH aKT JVCLIMIIIHE, KypPCOBOI'O IpOeKTa -5
duroTarmu KOHCIIEKTa JIEKLIUH. BeimonHenue u IK
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BO3AyXa npu ¢ioTauuu X 0 W [IOTOJIHUTE/bHON nabopaTopHbIX pabot -4
2.1 DneMeHTapHBIM akT IIpoLecca 8 JIATepaTyphbl 110 Hanmcanue [IK
dnortayumu JVCLIMIIIMHE, KypPCOBOI'O IPOeKTa -5
2.2 KuHeTHueckhe 3aKOHOMEPHOCTH KOHCIIeKTa JIeKLIUN Beinosnsenue u IIK
ripoiiecca ¢ioTaluu pellieHre -12
HTroro mo pazpaeny | 1 8 8 20 TPAKTHYeCKUX ITIK
X 0 3a/laHUM -19
I1C

K-
6-4
I1C

K-
6-5
3. ®10TaliOHHBbIE peareHThbl | 1 8 8 20 N3yueHve 0CHOBHOM 3awumra [IK
X 0 U JIOTOJIHUTeTbHOMU nabopaTtopHbIX pabot -4
HasHnauenue, K/accudukanus 5 1 JIUTEpaTyphl 13(0] Hanmcanue [IK
OCHOBHBbIEe (dhopMbI 3aKpervieHust JUCLIMIUIVHE, KypCOBOI'O IPOeKTa -5
(b/I0TAlIMOHHBIX peareHTOB KOHCTIeKTa JIeKIUI BrimonHenue u IIK
Hroro no pasgeny | 1 8 8 20 pelieHue -12
X 0 MPaKTUYECKUX IK
3a/laHuH -19
I1C

K-
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Knaccudukanusa — dnoromMammH U 1 4 JIATEepaTyphbI 1o Harmmcanue K
TpeOOoBaHUsl, MPe/IbsIB/IIEMbIe K HUM JUCLUIIVHE, KyPCOBOI'O IIpOeKTa -5
BcrniomoraTenbHoe dnoTaloHHOoe ] 4 KOHCITeKTa JIeKLUI BrimonHeHue u MK
obopyjoBaHue pelilieHre -12
TPAKTUUECKUX IIK

3a/laHun -19
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Hroro no pasgeny | 1 8 16
X 0 »9

5. [TpakTuka duioTaruu [ 1 6 6 16 N3yyeHre OCHOBHOM 3aiura MK
X 5 ,9 U JIOTIOJTHUTETHHOU nabopaTopHbIX paboT -4
5.1 Texuonoruss  ¢IOTALMOHHOTO 1 JINTEpaTyphl o Harmcanue IIK
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riporiecca JUCLIUIIVHE, KypCOBOT'O MIPOeKTa -5
5.2 Opranusanys paboTEI i) KOHCITeKTa JIeKL[UH1 BeinosiHeHue IK
(b7I0TaLMOHHOTO OT/e/IeHusI pelleHye -12
HToro no pasgeny | 6 6 16 MIpaKTUYeCKUX [IK
X 9 3a/laHUM -19
I1C

K-
6-4
[1C
K-
6-5
HToro nmo gucuuniuHe 5 3 3 83 JK3aMeH
4 6 6 ,8 KypcoBoii npoeKkT
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5 O6pa3oBare/bHbIe U HH(OPMALMOHHBIE TEXHO/IOTHH

B nmpouecce rmpenofaBaHusi AMCLUIUIMHBI ~ TPUMEHSIIOTCS  pa3/iMuHble  BU[bI
oOpa3oBaTe/TbHbIX TEXHOJIOTHH.

JIeKIIMOHHBIN MaTepuras 3aKpeIisieTCs B TpoLiecce BbITIOHeHUs 1TabopaTOpHbIX paboT.
OcBoeHre TeopeTHYeCKOro MaTepHasa 1 BhINMOTHeHHe 1ab0paTOpHBIX paboT MO3BOJISIIOT CTY-
JleHTaM O0CO3HaTh KOMIUIEKCHBI XapakTep Kypca, ero OpraHMueckyl CBsi3b C JPYTMMH
JUCLIMIUIMHAMM; C(OpMHpOBaTh 3HaHUSI O TpolieccaX OKYCKOBaHMS U MeTa/ulypruyecKux
rporieccax, a Takke B JajbHelllleM TPUMEHUTb I0JlyuyeHHble 3HaHUs B TPAKTUYeCKOMN
JesITe/TIbHOCTH.

[Tepemaua HeOOXOAMMBIX TeOpPeTUUECKHWX 3HAHWNA U (OpPMHUPOBaHME OCHOBHBIX
TIpe/ICTaB/IeHHH 110 KypCy TIPOUCXOUT C UCTIOMb30BaHWEM MY/IbTUMEUIHOTO 000pyZOBaHuSI.

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

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

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

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

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

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

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

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

Jlekimss  «BABoeM» (OMHapHasi JieKLUs) — U3/I0)KeHWe Marepuana B ¢opme
[Ma/IoTUYecKoro Oo0IeHus1 JBYX TiperiofiaBaTesnield (HarmpuMep, PeKOHCTPYKLHS Auanora
Tripe/iCTaBUTe/Iel pa3/IMUHbIX HayUHbIX IIKOJI, «YUYEeHOT0» U «TIPaKTHUKa» U T.I1L.).

[TpakTrueckoe 3aHsATHe B (hopMe TMPAaKTHKyMa — OpraHu3anus y4eOHOW paboThl,
HarpaB/ieHHasi Ha pellleHre KOMIUIEKCHOM yueOHO-TI03HaBaTe/IbHOM 3aj/jauu, TpeOyroiel oT
CTy/leHTa MPUMeHeHUs] KaK HayUHO-TeOpeTHYeCKUX 3HaHUM, TaK Y MPaKTUUeCKHUX HaBbIKOB.

[MpakTHyeckoe 3aHsTHEe Ha OCHOBe Kelic-MeToZia — oOyueHWe B  KOHTeKCTe
MOZIe/IMPYeMOM  CUTyallu¥,  BOCIIDOU3BOJSIIEM  peasibHble  YCAOBUSI ~ HAy4YHOW,
TPOU3BO/ICTBEHHOM, 00111eCTBeHHOM JlesiTeTbHOCTH. OO6yuaroruecst JIOJI>KHBI

MPOaHa/M3UPOBaTh CUTYaLMIO, pa300paTbCsi B CyTH MpoOieM, MpeAJIOKUTh BO3MOYKHBIE
peliieHHsi U BbIOpaTh Jyuiliee W3 HUX. Kelichl 0asupyroTcss Ha peasbHOM (haKTHUeCKOM
Marepuasie UM ke IPUO/IKeHbI K peaslbHON CUTYarH.

3. VIrpoBble TeXHO/IOTHH — OpraHu3aliis 00pa3oBaTebHOTO Mpoliecca, OCHOBaHHast Ha
PEKOHCTPYKLIMK MOJiesiell ToBe/leHus] B paMKaXx Ipe/l/I0O’KeHHbIX CLieHapHbIX yC/I0BUI.

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

YuebHass wrpa— ¢(opma BOCCO3[aHHSI TIPeJMETHOTO U COLMAIBHOTO COZEp’KaHus



Oyayiield mpodeCcCOHAMBHON [1eSITeNTbHOCTH CIeIManyCcTa, MOZEIMPOBaHUsl TaKHUX CHCTEM
OTHOILIIeHWH, KOTOpbIe XapaKTepHBbI /I/Isi 3TOM /lesATeIbHOCTH Kak 11eJIoro.

[enoBasi urpa — MoJie/TMPOBaHKe Pa3/IMYHbIX CHTYalUi, CBS3aHHBIX C BHIPAOOTKOW M
TIDUHSITUEM COBMECTHBIX pellleHWHd, 0O0Cy)/leHHeM BOIIPOCOB B peXHMe «MO3T0BOTO
LITypMa», PeKOHCTPYKLIMel (PYHKL[MOHA/IbHOTO B3aUMO/IeHCTBYS B KOJIJIEKTHBE U T.I1.

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

4. TexHOJIOTMH MPOEKTHOI0 00y4eHHUsI — OpraHu3aliysi 0Opa3oBaTe/IbHOTO Tpolecca B
COOTBETCTBUU C a/ITOPUTMOM TIO3TAllHOTO peIIeHHs TIPO0/IeMHON 3a/laud WM BBITIOHEHUS
yuebHoro 3azanusi. [IpoekT TipeArionaraeT COBMECTHYHO  yueOHO-TI03HaBaTeIbHYHO
JlesTeIbHOCTb TPYTITBI CTY/IEHTOB, HallpaB/IeHHYI0 Ha BHIPAOOTKY KOHLIETILIMY, YCTaHOBJIEHHE
Lesielt U 3a7a4, (HOpMYJTMPOBKY OXKHJAeMbIX pe3y/bTaToB, OMpejesieHyde TPUHLUIIOB U
METO/IMK pellleHHs] TIOCTaBIeHHbIX 33/lay, TUIaHWPOBaHKe X0/a PaboThl, TIOMCK JOCTYITHBIX
OTTHUMAJIbHBIX PECYPCOB, MO3TANHYI0 peaan3aliyio IlaHa pPaboThl, TIPe3eHTalI0 pe3y/IbTaToB
paboThl, X OCMBIC/IEHHE U PedIKCHIO.

OCHOBHbIE THIIBI IPOEKTOB:

WccnenoBaTenbCKUid  MPOEKT — CTPYKTypa TMpubikeHa K QopMaTty Hay4dHOTO
WCcieloBaHus ([10Ka3aTebCTBO aKTya/lbHOCTH TeMbl, OIpejie/ieHne Hay4yHOU Ipob/iembl,
npefiMeTa ¥ O0BEKTa WCC/Ie/[OBaHUs, LieJiel W 3a/lady, MeTOo/|0B, NCTOYHUKOB, BBIIBIDKEHHE
ruroTe3sbl, 060011eHre pe3yIbTaToB, BBIBO/LI, 0003HaUeHUe HOBBIX MP0bJieMm).

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

VHdopMaoHHBI  TIDOEKT —  y4eOHO-TI03HaBaTeNbHAsl /IeATebHOCTE C  SIPKO
BbIDa)KEHHOM 3BPUCTUYECKOW HarpaB/ieHHOCThIO (TOMCK, OTOOp W  CuUcTeMaTh3aLus
vHpopMaMi O KAakOM-TO OO0BeKTe, O03HAKOMJIEHWe YYaCTHUKOB TIPOEKTa C 3TOM
vHdpopmalLvei, ee aHamu3 U 00001IeHre 715 TIpe3eHTaly 6oJiee IIMPOKOM ayAUTOPUN).

5. VHTepakTHBHBIe TeXHOJIOTMHM — OpraHu3anys 00pa3oBaTesbHOTO IPOLIecca,
KOTOpasi TIpeAriosiaraeT akTHUBHOe W HeJWHeHHOe B3aUMOJelCTBHe BCeX YYaCTHUKOB,
JOCTIDKeHHe Ha 9TOM OCHOBE JINUHOCTHO 3HAUMMOTO /TSI HUX 00pa30BaTenbHOrO pe3ybTara.
Hapsiny co crieljuasim3upoBaHHBIMUM TE€XHOJIOTHUSIMUA TaKOT'O PO/ia MPUHLIAIT UHTePAKTUBHOCTH
NPOC/TIe)KMBAeTCSI B OOMBIIMHCTBE  COBPEMEHHBIX  00pa3oBaTe/NbHBIX — TEXHOJIOTHH.
VHTepakTUBHOCTb ~ TOZipasymMeBaeT  CyOBeKT-CyOBeKTHble  OTHOLIeHWs B Xofe
oOpasoBaresbHOTO TIpoLlecca M, Kak CjejcTBhe, (OPMHUPOBaHWE CaMOpPa3BUBAIOIIEHCS
MH(POPMALIMOHHO-PECYPCHOM Cpe/ibl.

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

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

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

6. WHpopManMoHHO-KOMMYHHUKAI[MOHHBIe 00pa3oBaTe/ibHbIe TEXHOJIOTUH —
opraHu3arys obpa3oBaTesbHOT0 riporiecca, OCHOBAaHHast Ha TIpUMeHeHUr
CIeLaTM3UPOBAaHHBIX MPOTPAMMHBIX CPeJl ¥ TEXHUUECKHUX CPeJCTB PaboThl ¢ MH(OpMaLei.

®opMbl yueOHBbIX 3aHSITUN C HCIOIb30BaHKHEM UH(GOPMAIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUH:

Jlek1Usi-BU3ya/n3alusi — W3/I0)KeHHe COjlep)KaHUsl COTIPOBOKIAeTCsT Tpe3eHTaluei
(memoHcTparmeli yueOHBIX MaTepHUaoB, MPeCTaBIeHHbIX B PA3/TMUHBIX 3HAKOBBIX CHCTEMaX,
B T.U. WIFOCTPAaTUBHBIX, TpapruecKux, ayJo- U BUieoMaTepuasos).
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6 YueOHO-MeTOAMYECKOE 00ecTieyeHHe CaMOCTOSITe/TbHOUH PadoThl 00yYarIIUXCsl

CamocrosTesnibHasi paboTa CTYyZEeHTOB IOCTpOeHa TakWM 00pa3oM, 4TO B IIpoliecce
paboThI CTY/IeHTHI 3aKPeTUISIOT 3HAHUS, TI0JTyueHHbIe B MTPOLiecce TeOPeTHUYecKoro obyueHus,
TeM CaMbIM (POPMHUPYIOT TIPOeCcCHOHaTbHbIE YMEHUST U HAaBBIKH.

B miporiecce u3yueHust JUCLUIUTMHBI OCYIIECTB/ISIETCS] TEKYIIWI W TePUOJUUeCKUid KOH-
TPO/b 3a pe3yJbTaTaMM OCBOeHHs yueOHOro Kypca. TeKyLuii KOHTPO/b OCYIeCTBJISIETCS
HeroCpe/ICTBEHHO B TIPOLieCCe YCBOEHMs, 3akKperuvieHus, 000OIeHusT W CHCTeMaTH3alyu
3HaHWM, yMEHWH, BJaJleHUsi HaBbIKAMHM U TIO3BOJISIET OIEepPaTHBHO /IMarHOCTUPOBaTh U
KOPPeKTHPOBaTh, COBEPIIEHCTBOBATh 3HAHUS, YMEHWs M BjaJileHHe HaBbIKaMH CTY/EHTOB,
obecrieunBaeT CTUMY/MPOBaHWE W MOTHBALMI0 WX JAEATENBHOCTH HAa KaXKJOM 3aHSTHH.
TeKy1uii KOHTPOJb OCYIIeCTB/ISIETCS B JopMe yCTHOTO orpoca (cobeceoBaHus).

[TepuoanyecKrii KOHTPO/Ib LieJIb KOTOPOro 0000IlieHHWe M CUCTeMaTH3alysi 3HaHUH,
npoBepKa 3¢ (eKTUBHOCTH YCBOEHHUS CTY/IeHTaMH OTpe/ielIeHHOT0, IOTUYeCKH 3aBepIeHHOTO
cozilepkaHMsl yueDHOTO MarepHana oOCyLiecTBisieTcss B (opme 3amiuThl 1abOpPaTOPHBIX,
KOHTPOJIBHBIX paboT.

ITo puctunvHe «®1oTalMOHHBINA MeToZ oboraiieHus » IpeJyCMOTpeHa ayUuTopHast U
BHeay/IUTOpHasi CaMOCTOosiTe/IbHasi paboTa 00yuaromuxcsi.

[TpuMepHBbIii epeueHb KOHTPOJIbHBIX BOMPOCOB [i7Isi CAMOTIPOBEPKU
Pazpen 1. ®usnKo-xumMuyeckrie 0CHOBBI (P/IOTaLUM.
Knaccudukaiys ¢ioTalioHHBIX TIPOLIECCOB.
VcTopusi BOSHUKHOBEHUS U pa3BUTHSL METO/a.
XapakTepucTHKa TBepZoi (as3bl.
XapakKTeprCTHKa »KUIKOU (pa3bl.

e

Pasgen 2. MuHepanu3auys my3bIpbKOB BO3/lyXa Npy UIOTaL{Uu.
CMaumnBaHHe MUHepa/bHbIX TIOBEPXHOCTEM.

[IBOMHO 3/1eKTPUYECKUM CJION.

TepmoiHaMUUeCKU aHaIU3 TIPOLIeCCOB MUHepaIu3alivu.

KuneTnueckuii aHanm3 rpoLiecCOB MUHepasIv3alvu.

OcHoBHbIe (haKTOPbI, BJIKSIOIIME Ha MPOLIeCcC MUHepa/In3aljiu.

KuneTuka ioTaiium, CKOpoCTh ¥ CeJIeKTUBHOCTh (hJIOTALUM.

KpynHocTb (pioTUpyeMbIX YacTHL].

AHanmm3 cul, IeHCTBYIOIINX MEXy COMKAOIAMUCS TY3bIPHKOM U YaCTULIEH.
Paspen 3. dyoTaljoHHbIE PeareHTHhl.

N AW

1. Ha3nauenue u knaccudukaiys (GaoTalioOHHbIX peareHToB.

2. PeareHTbI coOOMpaTe/, COCTaB, CBOMCTBA U MEXAHW3M JIeCTBUSI.
3. PeareHTbl aKTUBATOPHI U UX JIeICTBUE MPHU (DIOTALIUM.

4, PeareHThbI [leTIpeccophbl, COCTaB U JlefcTBUe Npu (I0Tal[|u.

5. PeareHThbI pery/sisiTopbl Cpefibl U UX JleliCcTBUe MpH (I0TaALIUHU.

. PeareHThl HEHOO6pa3OBaTEJII/I, COCTaB U ﬂeﬁCTBHe.
Pa3,qe11 4. CDJ'IOTEILII/IOHHI:IE MadllIMHBI ¥ BCIIOMOr'aTe/JIbHOe O60py,ZLOBaHI/Ie.

1. MexaHnnueckue (O0TOMaIINHBI.

2. [THeBMOMexaHMUecKre (IOTOMALLUHBI.

3. [THeBMaTHyeckue yIOTOMAIINHBI.

4, BcrniomoraresibHoe (hoTaliioHHOE 0060pyI0BaHKeE.

Pazpen 5. TpakTuka ioTarum.

1. [TpakTyrka (hroTanyy anoisspHbIX HeCyIb(MUIHBIX MUHEPasoB.
2. IIpakTyka (poTanyy MeJHbIX U MeIHO-LIUHKOBBIX DY/,
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10.

11.
12.
13.

14.
15.
16.

17.

18.
19.

20.
21.
22.
23.
24.
25.

26.
27.
28.

29.
30.
31.
. Kakue pyibl Ha3bIBatOTCs BKparjieHHbIMU Cy/Tb(GUAHBIMU?
33.
34.
35.

32

[TpakTyrKa ¢roTalyy CBUHLIOBO-LJMHKOBBIX U CBUHL|OBO-M€eJHbIX DY/,
[NpakTrka roTaLyy NoIUMMeTalTMUecKuX pyz.
[pakTyrka ¢noTauyy Hecynb(GUAHBIX MUHEPAJIOB.

[TpumepHBbIii epeueHb BOMPOCOB [i/Isl TEKYILe aTTecTaluu:
Yro xapakTepu3yeT BeJlMYMHA KPaeBOro yrjla CMaulBaHUs?
Kak BUsIOT peareHThl CoOWpaTes W JIeTIpeccopbl Ha CMauWMBaHWe MHUHepaTbHBIX
MOBEPXHOCTeN?
YTto TakKoe THipaTHBIN C/I0M?
Kakoii KpaeBo#i yros CMaulBaHUs SIB/ISIETCS] paBHOBECHBIM?
UTo Takoe rucTepesnuc CMauymuBaHus?
3HaueHWe sIBJIEHUM TIOBBILLIEHUsS M CHW)KEHUS CMauMBaeMOCTH TIOBEpXHOCTed [iis
ripoiiecca ¢uioTalyu.
UeMy paBHa Be/JIMYMHA KpPaeBOrO yrja CMauyMBaHUsl B C/lyuae TOJHOTO CMauuBaHUs U
[OJTHOTO HeCMayuBaHUs?
Onst poTaumy Kakux MHUHEpPaJoB MOTYT MCIO/Ib30BaThbCsl OYTH/IOBBIM KCAHTOT€HAT U
ojieat HaTpUs?
Kakoli peareHT siBisieTcsi 0Oosiee Ce/IeKTUBHBIM: OjieaT HATpUsi WA OyTH/IOBBIM
KCaHTOIeHaT?
Kak u3meHsieTcsi BBIXOJ, KOHLIEHTpaTa TNpY yBeJWYeHWH KOHL|eHTpalluM KCaHToreHaTa U
rnouemy?
Yro Takoe OecrieHHast ioTarys?
KakoBa 006/1acTh MpuMeHeHHsl OecrieHHOH (h1oTaIfuu?
B ueM 3ak/itouaeTcsi TPUUMHA TIOBBILIEHUS TIPOYHOCTH BO3/YILIHBIX Iy3bIPHKOB B
TIPUCYTCTBUH ITeHoOOpa3oBareeii?
Kakue neHooOpa3oBaTe/H SIB/SIOTCS Haubosiee CUTBHBIMU?
Kakvumu cBoliCcTBaMU JO/DKHBI 00/1aZiaTh (hI0TALIMOHHBIE TTeHbI?
[loueMy TIpM TIOBBINIEHWM KOHI[EHTpAl[MM TeHooOpa3oBaTenss IeHOOOpa3oBaHUe
ycunvBaeTcs?
[ToueMy My3bIpbKH BO3/[lyXa BbI/IE/SIOTCS HA TIOBEPXHOCTH MHHepasbHbIX UacTUL], a He B
ob0BemMe >KUIKOU (a3nl?
Kak n3MeHsieTcsi BbIXO/] KOHLIeHTpaTa Ipy M3MeHeHWH KOHLIeHTpaluu cobuparesieii?
Kak BiusieT cTereHb TWPOGOOHOCTH TIOBEPXHOCTH Ha BEPOSITHOCTh BO3HUKHOBEHUSI
Iy3bIPbKOB rasa?
Yro Takoe BakyyMmHas (iotauus’?
Yro Takoe CKOPOCTb GioTaLu?
Kakue hakTophl BIUSIFOT Ha CKOPOCTb (P/IOTAI[UKU U Kak?
KakoBbI IPUUMHBI CHI)KEHUST CKOPOCTU (h/oTaliuu (G0TUpyeMOoro MyuHepasa?
KakoBbl IpUYMHBI YBe/IMYeHUs: CKOPOCTH (I0Taluu [lelipecCpyeMoro MuHepana?
Kak u3MeHsieTCsl Ce/leKTUBHOCTh pasjie/leHusi MUHepasoB TpU YBeIWMYeHWH CKOPOCTU
dbaotaryn?
Ha3HaueHHe 1 MeXaHU3M [IeMCTBHSI IPUMEHsIEMbIX peareHTOB.
KakoBo 3HaueHue MCI0/Ib3yeMbIX peareHTOB U MeXaHH3M UX J1eHCTBUs?
KakoBbI XapakTepHble 0COOEHHOCTH Py, TepepadaThiBaeMbIX TI0 TIPSMOW CeTeKTUBHOM
cxeme?
Kakue py/ibl Ha3bIBalOTCS CII/IOMIHBIMU CYJTbGOUIHBIMA?
[TpuuuHbI, 3aTPyAHSIOLIME (IOTALIMIO MeJHO-LIMHKOBBIX DY/ ?
KakoBbI ipyrie BO3MOKHbIe peareHTHbIe PeXXUMbI (hI0TalliK MeJHO-LUHKOBBIX PyA?

KakoBo Ha3HaueHUe U MeXaHH3M [IeHCTBUS IPUMEeHsIeMbIX peareHTOB?
Kakue hakTopbl BAUSIIOT Ha (P/I0TALIMOHHbIE CBOMCTBA yTJiei?
KakoBbI 0cOOGeHHOCTH mporjecca (JIoTalyu yriei?
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10.
11.
12.

13.
14.
15.

16.

17.
18.

19.

20.
21.
22.
23.
24.
25.

26.

36. ITouemy yaCTHUI[BI YTJIs1 UMEIOT BBICOKYIO (PJIOTALIMOHHYIO CIIOCOOHOCTH?

37. KakoBo Ha3HaueHWe U MeXaHWU3M JIelCTBHUS UCTI0/Ib3yEMbIX peareHToB?

38. Kak Heo0X0[MMO U3MEHHUTh pPeareHTHbBIN PeKUM /IS TTIOBBIIIeHNsT KaueCTBa KOHL|eHTpaTa?

39. Kak perysupoBatb paboTy (hyioTOMAIIMHBI /15 TIOBBIIIEHUs KauecTBa KOHI|eHTpara?

40. Kak BnusieT Bpems (p/10Talvy B OTZe/IbHBIX Orepaliysix Ha MoKa3arteny (oTalyu.

41. Koryia Oblia npefijioxkeHa IeHHasi cerapariysi?

42. Yo Takoe neHHas cerapanus?

43. KakoBbI r71aBHbIe 0COO@HHOCTH MeHHOM cernapalyu?

44. Kak perynupyetcst paboTa MalliMHbI 15l TIeHHOM CceTlaparyu?

45. KakoBbI MpeuMylecTBa U HeJOCTaTKU MalllMH [Jis [TIeHHOMW cerapaljiy Mo CPaBHEHUIO C
JPYTMMH THINAaMU (hJIOTOMAIINH?

46. KakoBbI r71aBHbIe 0COO@HHOCTH MaIlIMH /IJ1s1 KOJIOHHOU (hioTalyun?

47. KakoBa 00s1aCcTh IpIMeHeHHs1 KOJIOHHBIX ()JIOTOMAINH?

48. KakoBbI [yTH COBEPLLEHCTBOBAHUS MALLIVH /1J151 KOJIOHHOM (hjioTaruu?

49. Kak perymupyetcst paboTa KOJIOHHBIX (h/IOTOMAIINH?

[IpyMepHbIN epeueHb TeM U 3a[JaHWM 151 IOJTOTOBKM K 5K3aMeHY:
[Moustne o ¢oraiyu, ee 0cobeHHOCTM W PpoOJib B Tipoljeccax oOoraijeHus ToJie3HbIX
HCKOIaeMbIX.
Kpe3son, kcuneron, mupuauH, OTICM u OTICE. CocTag, cBoticTBa U 00/1aCTh IPUMEHEHUS.
[pakTrka ¢noTauyy ¢GuiroopyUTa U paCTBOPUMBIX COJIEH.
MakcrMmanbHbli pa3mep (I0TUPYeMbIX YacTHL].
HOutnodocdaTsl, AMKCAHTOTeHU/IbI U MepKanTaHbl. CBOMCTBA U TEXHOJIOTUSI IPUMEHEHUS.
®noromammHel PM U € KUMsiieM cjioeM. YCTPOWCTBO, peryaupoBKa, MpeuMyllecTBa U
HeJJOCTaTKHU.
Knaccugukanys ¢aotalioHHbIX MPOLIECCOB.
PeareHTbI — fieripeccopbl, MeXaHWU3M UX AeUCTBUS MPU (JIOTALIUU.
BrusiHve minamMoB Ha mpouecc dortarmu. CriocoObl CHWKeHUsI BAMSHHUS 1IJIaMOB Ha
TroKasarenu (oTaLuu.
XapakTeprCcTHKa XUAKOHW (ha3bl (I0TalMOHHOM ITyJIbIIbI.
PeareHTbI 3aMeHHTENN 0JIEMHOBOM KHC/IOTHI.
[THeBMOMexaHHuUecKre (I0TOMAaIIMHbI. Y CTPOMCTBO, 00/71aCTh PUMEHeHUs], perMyI1liecTBa U
HeJJOCTaTKHU.
[ToBepxHocTHas sHeprus. Koresus u aresus B mpoLeccax CMaulBaHUs.
uanug v uanriaB. CBOWCTBA, MeXaHU3M /IeHCTBUS U 00/1aCTh PUMEHEHMS.
[Ipoueccel arperanuu 4acTvl, BO (PJIOTaLlMOHHOM Mysblie. BiusiHue arperalyd yacTHL] Ha
dnoTauuto.
lasoBas a3za ¢aorarmonHoM mnynbhnbl. KUHeTHMKa Bblie/IeHUS Ta30BBIX Iy3bIPbKOB U3
JKUZIKOM (pasbl.
CrpoeHue U [lelicTBUe BCIIeHUBATe/el.
dyoromarvHbl  «MexaHoOp». YCTpPOWCTBO, peryiupoBKa, TPEUMYINeCTBAa W HEeJTOCTATKU.
Ob6nacTs MpUMeHeHusl.
XapakTep HeHAaChII[eHHbIX CBSI3eli Ha TOBEPXHOCTH MUHepasioB. ['mapodoOHOCTE u
TUPO(UIBLHOCTb NTOBEPXHOCTEH.
OusienHOBas1 KUC/IOTA U Oj1eaT HaTpust. CBOMCTBA, TEXHOIOTHS ¥ 00/1aCTb TIPUMEHEHUSI.
[NpakTrka doTauyy MeHO-MOUOEHOBBIX PY/I.
CmaurBaHMe oBepxXHOCTel. KpaeBol yroy cMaumBaHusl, TUAPATHbIE CJIOU.
CocHoBoe macyio, UM — 68, T — 66 u T — 80. CocTas, cBoiicTBa ¥ 00/1aCTh TIPUMEHEHUSI.
[MpakTuka daoTaluu MeJHbIX CyIbGOUAHBIX PY/I.
TepMoAMHaMHUUYECKUI aHa/M3 BEPOSITHOCTH BO3HUKHOBEHMS] Ha MUHeparbHOM OBEPXHOCTH
My3bIPDbKOB I'a30B, BbIAEJSIOIIUXCA U3 PacTBOpa.
CepHHCTBIN HaTpui. MexaHu3M ZielcTBUsI U 00/1aCTh IPUMEHEeHUsI.
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27.
28.
29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.

42

[MpakTuka dhoTaluu CBUHLIOBO-MeIHBIX CYIbGOUIHBIX PY/I.

[Byxda3Hbie neHbl. O6pa3oBaHKe, YCTOMUMBOCTD U pa3pyllieHue IeH.

CynbhUT HaTpHs, LIMHKOBBINA KyNOpPOC W OMXpomat Kayiusi. MeXaHW3M JIeHCTBUS U 00J/1acTh
TIpUMeHeHUsl.

dsioTaLys JKene3HbIX py/.

[1BOMHOM 3/1eKTPUUECKUN C/IOM.

Oprannyeckue gernpeccopbl. CoCTaB, MeXaHU3M JIeMCTBUSI U 00/1aCThb TIPUMEHEHHSI.
Bri6op, pacueT 1 KOMIIOHOBKA (DJIOTOMAIIIHH.

Knaccudukarus v HazHaueHue (P/IOTAalMOHHBIX peareHToB.

KcanTorenaTsl. CBOMCTBa, MeXaHU3M JIeHCTBUS U 00/1aCTh PUMeEHEeHUS.

dsioTalyst TOHKUX YaCTHULI.

BepositHoCcTh dhoTaLum.

PearenTbI-perynsaropsl cpefbl. CocTaB, MeXaHU3M AeHUCTBUS U 00/1aCTh MPUMEHEHHUS.
[NpakTrKa hoTaLyy MeJHO-CBUHLIOBO-LIUHKOBO-TIMPUTHBIX PY/I.

[TpouHOCTh 3aKperieHus My3bIpbKa Ha MUHEePabHOW MOBEPXHOCTH. YT0J1 (hOPMBI.
ArnonsipHbie cobupateniu. CocTaB, CBOMCTBA, MeXaHU3M /IeHCTBUS U 00/1aCTh TIPUMEHEeHHSI.

. [IpakTuka hoTaluu CBUHLIOBO-IIUHKOBBIX CYJIb(UAHBIX DY/,
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

TpexdasHbie reHbl. BropuuHoe oboraiijeHre B TIeHHOM CJioe.

OcHoBHbIe (OpMBI 3aKperieHrs1 (I0TalMOHHBIX peareHTOB.

[TpakTHKa ¢oTanum anonasipHbIX HeCYyIb(HIHBIX MUHEPAJIOB.

AHanu3 cusl, JeUCTBYIOMINX MEXKIY COMVKAFOIIMMUCS TTy3bIPHKOM U YaCTULIEH.
Kupkoe creko. CoctaB, MexaHW3M JIeUCTBUSI U 06/1aCTh IPUMEHeHUs!.

[TpakTyrKa (hroTalyy CBUHLIOBBIX U LJUHKOBBIX OKUC/IEHHBIX U CMeIllaHHbIX pY[.
KuHeTurka 3aKperyieHUst YaCTHUL{bI Ha ITy3bIpbKe BO3/yXa.

KaTtronHsie cobvpareni. CBOMCTBa, MeXaHM3M /IeHCTBUS U 00/1aCTb TIPUMEHEeHHSI.
BcnomorarensHoe rioTalioHHOe 060py/j0BaHUe.

CKOpOCTb U CeleKTUBHOCTSD TpoLjecca ¢oTaLuyu.

Crpoenue u kaccudUKalys peareHToB-cobuparesneil.

[TpakTrka (roTaLyy MeJHbIX OKUC/IEHHBIX U CMeLIeHHBIX Py,

['icrepesuc cmauvBaHus U €ro poJib NpU (pyioTaLyu.

dsioTaLysa KpyIHbIX YaCTHL.

[THeBMaTHyeckue (QuOTalLlMOHHbIE MalIWHBI. Y CTPOWMCTBO, PEry/JWpOBKa, MpeMMylliecTBa M
HeJIOCTaTKHU.

Lenbto mabopaTopHBIX PabOT MO ZA@HHOW AUCLIUIIMHE SIB/SETCS MpaKTHYeckoe O3Ha-
KOMJIEHH€e CTY/IeHTOB C pa3/nyHbIMU (DJIOTAl[MOHHBIMU peareHTaMu U cxemMamul (ioTaluu
T0JIe3HbIX UCKOTaeMbIX, a TakKe ToJlydeHre HaBbIKOB I10 BBIMOTHEHUIO PA3/IMUHbIX OMbITOB.
B uacTHOCTH, CTy[eHT [O/DKeH YMeTh TpaBUIbHO OOOCHOBaTh pPeareHTHBIA DPEXUM U
rpe/iCTaB/eHHY0 cxemy (JoTaluM sl 3a/laHHOTO TUMa pY/bl, PacCUATaTb OCHOBHbIE
roka3zaresy oOoramieHusi W TIPeACTaBUTh  WHAWBUAYANbHBIM OTuYeT. Bce mosyueHHbIe
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:
V3yueHue BAUSIHUS Pa3/IMUHbIX peareHTOB Ha CMauylBaeMOCThb TTIOBEPXHOCTH MUHEDAJIOB.
V3yuenne CBOWCTB (HIOTALMOHHOTO [eHMCTBUSI OCHOBHBIX —peareHTOB—COoOMpaTesei.
V3yueHue CBOMCTB peareHTOB - IeHOOOpa3oBaTesei.

16



V3yuenne cobuparenbHOM CIIOCOOHOCTH peareHTOB — coOWpaTesiel MeTOJOM BaKyyMHOU
dbnoTarmu.

V3yueHne KUHETUKH (PJIOTALUH.

Ob6oraiijeHre MeTHO-LIMHKOBOM PY/Ibl TI0 CXeMe TIPSIMOi ceIeKTUBHOM (h/ioTal[uu.

®dnorauus yris.

V3yuenue paboThl HEMPepHIBHOM (D/IOTALIMOHHON YCTaHOBKH.

dioTalys Ha MalliHe [J1sl IeHHOW cemnapariyu.

doTalysi Ha KOJIOHHOW MallliHe.

Llenb BBbIMIOJSHEHUS] KYpPCOBOTO TIpO€KTa MO [AUCLUIUIMHE «®dJ0TalMOHHbI MeTOoJ
oboraiieHHs’» COCTOUT B TOM, UTOOBI 3aKpeNnuTh W YIJYyOUTb TMPAKTUUECKHe HAaBBIKH TI0
o0oraiieHHI0 TI0JIe3HBIX MCKOTaeMbIX (P/IOTAI[MOHHBIM METO/IOM, TIOJTyUeHHbIe Ha JIeKIUAX U
TIPY BBITIOJTHEHHH J1Tab0paTOPHBIX paboT. B YacTHOCTH, CTyAEHT ZO/DKEH YMeThb MPaBHILHO
000CHOBAaTh TEXHOMOTUYECKYI0 cXeMy GJIOTalldid U peareHTHBIM peXXuM, BbIOpaTh W
paccuuTaTh OCHOBHOE U BCIIOMOTaTe/IbHOe 000py/J0BaHHe U paljMOHAIbHO Pa3MeCTUTh ero BO
(dboTallMOHHOM 1iexe.

B mnporjecce BbIMOHEHHsI 3TOTO TPOEKTa CTYZEHT [O0/DKeH HCIO0b30BaTh 3HAHMS,
ToJIlyueHHbIe paHee TIPU M3y4YeHUHM CMEXHBIX [JUCIUIUIMH, a TakKe OIBIT paboThl U
HaOJTFOIeHUs TIPY TIPOXO’KJEHWH TPOM3BOCTBEHHON MPAKTHKH T0 TIOJYUYEHHIO MEPBUUHBIX
nipoecCrOHaTbHBIX YMEHUM 1 HaBBIKOB, a TaK)Ke JIUTepaTypy Io BOMPOCaM MPOeKTUPOBAHUS
oborarurenbHBIX (haOpUK.

3afjaHieM Ha KypCOBOM TIDOEKT TIpeJyCMaTpuBaeTcs pa3paboTaTh  IMPOEKT
GIOTAlIMOHHOTO  OT/e/IEHUs [i/IsT  TIepepabOTKKM py/i UYepHbIX, IIBETHBIX METa/l/IoB |
HEMeTa/UTHUeCKOr0 ChIpbs. B COOTBeTCTBMM C 3ajjaHueM Heo0X0AuMO 000CHOBATh
TeXHOIOTUIO (JIOTALIUM, PACCUMTATh KaueCTBEHHO-KOIMUECTBEHHYH) UM BOJHO-IIJIaMOBYIO
CXeMbl, BBIOpaTh U PACCUUTaTh OCHOBHOE M BCIIOMOTaTe/ibHOe 0060py/10BaHue.

[TpumepHoOe 3aiaHMe Ha KypCOBOM TTPOEKT:

Paspabortate TpoekT (ioTarMOHHOTO Iiexa /Ajsi oborailjeHusi pyZAbl. BeiOpaTh U
obocHoBaTh cxeMmy oboraiieHuss pyabl. CzenaTh pacueT KaueCTBEHHO-KOJUUYEeCTBEHHOU U
BOJIHO-IIVIAMOBOM CXeM, a TakKKe OCHOBHOIO ¥ BCIIOMOTaTe/JbHOTO 000pYZOBaHUs
(doTomarvH, nMTaTENEH peareHTOB M KOHTAKTHBIX uaHOB). BbiOpaTb W 000CHOBaTh
peareHTHbI pexuM Ansi ¢uioTauuu pyAel. Chenate TMPOEKT KOMIIOHOBOUHOTO pelleHus
(boTalMOHHBIX MalllkH, TI7IaH U pa3pe3 (/I0Tal[MoHHOTO 1iexa. MicxofHble JaHHbIe: MacCcoBasi
[/ LIeHHOr0 KOMIIOHeHTa B pyJe, %, B KoHLeTpaTe, %, B XBOCTaX, %; KpPYHHOCTb
M3Me/IbUeHHON pyZAbl U TIPOU3BOJUTE/ILHOCTH Ha TIPOEKTUPYEeMOM TMpeATpUSITUM 3a/iaeT
riperozaBare’ib.

KypcoBoii TMpoeKT BBIMOJIHAETCA CTyAE€HTaMM T10J, PYKOBOACTBOM TperofaBaTesis,
Has3HaueHHOro Kadepol, repes KOTOPbIM KaXK[bld CTYZEHT OTUMTHIBAETCS O BBITIOJTHEHUU
MPOeKTa B COOTBETCTBUM C YTBEPKJAEHHbIM IpaKOM U pacrucaHreM KOHCY/IbTal[|il.

KypcoBotii IpoeKT [0/mKeH COCTOSITh U3 PACUETHO-TIOSICHUTE/TbHOM 3aliCKu 00beM 35 —
40 cTpaHUI] PYKOITMCHOTO TeKCTa ¥ rpaduueckoit yacTu, Ha KOTOPOM BbIUepUMBAETCS T/IaH U
pa3pe3 (OTALMOHHOTO OTAe/ieHUs, YepTeXX BBINOMHAeTC Ha Jucte (opmara A-1.
BrirosHeHHbIM TIPOEKT 3alllUllaeTcsl CTYIeHTOM Mepe], KOMUCCHel mperojaBarener U3 2-3
ye/ioBeK, B COCTaB KOTOPOM BXOAUT PYKOBOJUTe/b MpoeKTa. [laTa 3alliiThl Ha3HAuaeTcs
WHJVBU/IyalbHO JJ1s1 K&XKA0r0 CTyZeHTa NPU BblJjaue 3ajaHusl.

[1pu BbINO/IHEHUM KYyPCOBOTO MPOEKTa repeji CTYJeHTOM CTOAT c/1edytoljue 3a0auu:

1. OTpa3uth pa3BUTHe [JaHHOM OTPAaC/JM TMPOMBIIIEHHOCTH Ha COBPEMEHHOM JTarie,
3HayeHHe U MepCreKTUBBI Pa3BUTHsI 00oraleHus..

2. B kpaTKoil XapaKTepuCTHKe oOorallleHusi py/bl TIPUBECTU TPaHyIO0MeTpUUeCKUi
COCTaB py/bl, MOCTyMAloOLIel B OT/e/eHre M3MebUeHHsl, U XapaKTepUCTUKY Bell|eCTBEHHOI0
YU XMMHYECKOTO COCTaBa pyAbl. HeoOX0JUMO Tak)Ke Tpe[CTaBUTh TabIMIIbI (MM KPUBbBIE)
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CUTOBOTO COCTaBa, a TAK)Ke JIaHHble MUHEepaJOrMYecKOro COCTaBa M XMMHUYECKOTO aHasIn3a;
OCHOBHBIE (pU3MYeCKHe CBOMCTBA PYAbl U MUHEPAJIOB.

3. Breibparte 1 o6ocHOBaTh cxemy oboraijeHusi. Paspaborats (BbIOpaTh) MpakTHUeCKHe
CXeMbl, TIpUMeHsieMble /JIsi 00OoralleHusl 3aZIJaHHOTO THIA PY/bl HAa AHAJIOTUUHBIX OOBEKTax.
[laTh KpaTKoe OIucaHWe W MPUBECTH PUCYHOK TMPUHSITOM CXeMbl; yKa3aTh TEXHOJIOTHUYeCKHe
nokaszatenu oboramieHus. Heobxomumo 000cHOBaTh —11e/1eCO00PA3HOCTb  TIPUMEHEHHUSI
BbIOpaHHOW cXembl oOoraijeHusi TyTeM ee CpPaBHEHWsS C HECKOJIBKAMH APYTHMH
TEXHOJIOTUUECKMMH CXeMaMH C yKa3aHHWeM WX HeJOCTaTKOB W TPEUMYIIeCTB. YUUTHIBas
C/IOKHOCTb CPaBHEHHS BCEX BapHUaHTOB, MOYKHO OTPaHMUMTHCSI CPaBHEHHEM [IBYX-TPeX
BapyaHTOB cxeM. OL|eHUTh BeJTMUMHY BKPAIJIEHHOCTU TIOJIe3HBIX MUHEpA/IOB U XapaKTep WX
NpOpacTaHusl ¥ UX BJIMsSIHUE Ha BBIOOpP CXembl oOOraIrieHus, B YaCTHOCTH, Ha BBIOOD uHC/Ia
cTaguii  oboraimieHus. PaccMOTpeTh CIOCOOHOCTH MHHEpanoB K Tiepeu3MebUeHUI0 U
OlIVIaMOBaHUIO, 4YTOOBI OOOCHOBaTH YWC/IO CTaAWii oOoraiieHdss W THUI BBIOMPAEMOTO
obopyoBaHus. BeiOpaTh KaueCTBEHHYIO CXeMy 00OTalleHusl.

Ha ocHoBaHuu BbIOpaHHOW CXeMbI OOOTallieHHsi ¥ TIPUHSATON K pacueTy 00OCHOBATh
11e/1ecO00pa3HOCTb  MPUMEHeHUs] (UIOTAlJMOHHBIX peareHTOB. IIpe/CcTaBUTh MeXaHU3M
JelicTBUs (HIOTALIOHHBIX PeareHToB.

4. TIpon3BecTy pacueT KaueCTBEeHHO-KOJTMUECTBEHHOU CXEMBI.

5. BBINO/HUTE pacyeT BOAHO-ILIJIAMOBOM CX€MBI.

6.BbIOpaTh M pacCuMTaTh OCHOBHOE 000pY/[0BaHHE.

7. KpaTko ommcaTh MeTOZbI OMPOOOBaHUsS M KOHTPOJISI TeXHOJOTHYeCKOro TpoLiecca ¢
WCII0/Tb30BaHUEM CpeJCTB aBToMaTu3auuu. CrieflyeT TakKe KpaTKO ONWCATh armaparhl
(YCTaHOBKM), TIDHHSATBIE [Jis BCIIOMOTATeIbHOTO KOHTPOJIS W PeryavpoBaHUs OCHOBHBIX
TlapaMeTpPOB TEXHOJIOTUYECKOT0 TpoLiecca 00oralieHusl.

8. M310)XKUTh OCHOBHBIE MEPOTIPUSATHS 10 TeXHWKe 0e30MacHOCTH, HarpaB/ieHHbIe Ha
CHIDKEHWe YDOBHsI TpaBMaTH3Ma, YJIyUllleHUs CaHUTapHO-TUTHEHWYeCKUX YCJIOBUHU Tpyza
paboTHUKOB ¥ [1p. (orpakzieHus, obecrieueHre 0Ge30MacCHOCTH IMyCKa arperaToB M MalllvH,
3alyTa OT TIOPAKEHUSs 3/IEKTPUYECKUM TOKOM, YCTPONCTBO BEHTUJISILIY, OCBEIIeHUs, 3allyTa
OT LiIyMa 1 BUOpaLuu, MeponpusiTysi 1o 6opsbe C 3arbUIeHHOCTBIO | T.J.).

ColepoicaHue u ogopmaeHue nosiCHUMeAbHOU 3anuckKu K 3a0dHUl0 HA Kypcoeoe
npoekmuposaHue no ¢aomayuu
Bo 88edeHuu oOTpakaeTcs pa3BUTHe [AHHOW OTPac/ii TPOMBIIIJIEHHOCTH Ha
COBPEMEHHOM 9JTarie, 3HaueHWe W TIePCTIeKTUBBI pa3BuUTUsl oboraieHus. B KpaTkoi
XapaKTepUCTUKe oOoraiieHusi pyJbl TPUBOAATCS T'PAaHYJIOMETPUYEeCKHH COCTaB Py/bl,
MOCTyNarolleld B OT[e/leHWe UW3MeNbUeHMs, W XapaKTepUCTUKA BEIeCTBEHHOTO |
XVMHYeCKOTO COCTaBa py/pl. B pa3szene mo/mkHbI ObITH TabmuWipl (MM KPUBBIE) CUTOBOTO
COCTaBa, a TakKe JaHHbIe MUHEPAJIOTMYEeCKOr0 COCTaBa M XMMHUECKOTO aHa/lu3a; OCHOBHBIE
¢usrueckre CBOMCTBA pyAbl U MHUHEpPanoB. Bbibop u obocHosaHue cxembl oboeaujeHus. B
3TOM pa3zjiesie HeoOX0UMO pa3paboTaTth (BLIOPATh) MPAKTHUECKUE CXEMBbI, IPUMEHSIEMbIE JIIsT
oborarteHus py/i Ha aHaJIOTUYHBIX 00bekTax. /laTh KpaTKoe OMMCaHHe W MPUBECTH PUCYHOK
TIPUHSATOW CXeMbl; YKa3aTh TeXHOJOrMyecKrde TioKa3aTtemu oboraiienus. Heobxogumo
000CHOBaTh 1e/eco00pa3HOCTh TpUMeHeHHUs] BbIOpaHHOUW cxembl oboraiienusi. [las 3Toro
BbIOpaHHasi CXeMa CPAaBHUBAETCS C HECKOJIbKUMM JADYTMMH TeXHOJIOTMYeCKUMH CXeMaMH,
YKa3bIBAlIOTCS MX HEJOCTaTKU U TIPEUMYIIeCTBAa. YUUTBbIBAs CJAOKHOCTb CPaBHEHHUS BCEX
BapHaHTOB TIPH KypCOBOM TPOEKTUPOBAaHWM, MOXXHO OTPaHUUYMTLCS CPaBHEHHEM JIByX-TpPeX
BapHaHTOB CXEM.
BennurHa BKparyieHHOCTH T0JIe3HBIX MUHEPAJIOB U XapaKTep UX MPOpacTaHUsl BIUSIOT
Ha BbIOOp cxembl OOoramieHus, B UYaCTHOCTH, Ha BbIOOp uMC/Ia CTafiuii oOoOTaIeHusl.
CriocoOHOCTb MHMHEDAIOB K TIeper3Me/IbUeHUI0 W OLIIAMOBAHUIO TaKXKe BJIMSIET HA YHCIIO
craguii oboraijeHusi U Ha Tl Bbibupaemoro ob6opyzoBanus. CreflyeT yuuTBIBaTh, YTO
rieper3MesibueHHe U OlLIVIaMOBaHWE BPEAHO BO BCEX C/yyasiX M IO3TOMY HeoOXOoAuMO
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npuMeHeHWe OoJbIIOr0 YMcna craguid oboramieHus. [locre aHamM3a Bcex MarepyasioB
BbIOMpaeTcsi KauecTBeHHasi cxema obOoraijeHusi. Vmesi KaueCTBeHHYH XapaKTepUCTUKY
CBIPbS, PACCUMTBHIBAIOT  KAUECMBEHHO-KOAUYeCmeeHHylo  cxeMy  oboeawjeHusi.  Ilpu
oopM/ieHHY KypCOBOTO MPOeKTa HeT HeoOX0AMMOCTH TIPUBO/IUTh pacueT BCeX Y3/I0B CXeMbl;
JIOCTaTOYHO MPUBECTH pacyeT OJHOI0 y3/a.

dopma 3anKcy KaueCTBeHHO-KOJIMUeCTBeHHOM CxeMbl 00oralieHust

Ne onepauuii | HavmeHoBaHu Q, /4 Y, % B, % g, %
Y TIPOJYKTOB | e orepaLyii u
MIPOJIYKTOB
1 2 3 4 5 6

Vicxopst U3 JaHHBIX KaueCTBEHHO-KOJMUECTBEHHOTO pacyeTa TeXHOJTOTUYeCKON CXeMbI
oboraiijeHHsl, COCTaB/ISIeTCSI UTOTOBBIN OanaHC MPOYKTOB 00OTall|eHHs.

Pacuem 8o0HO-wnamogoli cxembl. 1]enb TPOEKTUPOBAHMS U pacueTa BOJHO-IIJIAMOBOM
CcxeMbl - obecrieueHre ONTHManbHOro oTHoleHus JK:T B omepanysx CXeMbl; OTpe/ie/IeHHe
KOJIMUeCTBa BO/IbI, 100aB/IsieMO (M/TH BEIBOJUMOM) B TOM WM MHOM OTe€paLvy; OTpe/iesieHre
ob11iero pacxo/ia Bo/ibl ¥ cocTaBjieHHe OanaHcoB 10 Bozie ( 0Oiieit 1 cBexedt ). Ilpu pacuere
CylefiyeT yUuThIBaTh, YTO CyMMapHOe KOJMYeCTBO BO/bI, TIOCTyTIAlOIIel B IMpOLiecc, BCersa
JIO/JDKHO OBITb paBHBIM CYyMMapHOMY KOJIMUECTBY BOZbI, YXOZSIEMY U3 TIpoljecca C
KOHeuHbIMU TIpogykTamu. OOimass morpebHOCTh BoApl Asisi 1iexa ((abpuku) Ha 10-15 %
TIpeBbIIIAeT TOTpe6/ieHrne BOABI i TEXHOJOTMUYECKUX Iieied (Ha CMBIB T0JIOB, TTPOMBIBKY
ammapaTtoB M T.1.). ITolHOTO pacyeTa BOJHO-IIJIAaMOBOM CXeMbl B TOSICHUTE/IbHOMW 3arucKe
NpOBOIUTh He Tpebyercs. HeoOXoguMo ToOKa3aTh TOC/IeJ0BaTebHOCTh pacyeTra, yKasaTh
pacueTHble (POpPMyJIbI M OKOHUATe/bHbIe pe3y/bTaThl pacueTa. [JaHHbIe pacyera CBOJSTCS B
OTZIe/TbHYIO Tab/HILy.

dopma 3anucy BOJIHO-IIJIAMOBOM CXeMBI

Ne onepauuyi | HaumenoBanve
Y TIPOZIYKTOB |  Orepariii u Q, T/u R W, M /u V, M*/u
TIPOJYKTOB
1 2 3 4 5 6

[nsi onTUMM3aLM TIPOLIECCOB M3MesbueHHus, KaacCU(PUKALuK, oborameHus ¢ T.II.
HeoOX0/IMMO TIPOBOAUTE KaXKyHo orepaijuio obpabotku npu nosnyueHud 3HaueHus XK:T (R).
Oty 3HaueHWs OepyTcs WCXO[sl W3 TIPAKTUUECKWX WM HCC/Ie/[0BaTe/bCKUX JaHHBIX.
Pa3zkmwkeHre TPOAYKTOB OCYIeCTB/seTcsi f00aBieHreM BOJbl, UTO JIETKO OCYILeCTBUMO.
Ywmenbuienre otHouteHus: K:T TpeOyer omeparuii 00e3BOXKMBaHHsL, KOTOPble 3HAUUTETbHO
cnoxkHee. [losTomy ormepaiuu 00€3BOKHMBaHUS C/ie[lyeT BBOJUTb B CXeMy B KpalHUX
C/lyyasix, KOTZia OHM HeoOXO/MMBI /71T TIOBBILLIEHHUST TeXHOJIOTMYEeCKHX ToKa3aresieil. Hopmer
pacxoja  [JOMOJIHUTENbHONM  BOJBI,  SIBASIOTCS  TOXKE  UCXOJHBIMM  I10Ka3aTessiMHu,
HeoOXOZVMBIMHU TIDH pacueTe BO/OLIIAMOBOM CXeMbl. B/Ia)KHOCTb OT/e/IbHBIX TTPOAYKTOB,
VMMEeOILMX OTHOCUTENbHO TOCTOSIHHYIO WM KOJIeOJIIONIYIOCs B Y3KWX Tpefiesiax 3HaueHui
Be/IMUMHY, TakKe COCTaB/IsieT TPYIIy WCXOAHBIX IOKasareseld [l pacyeTa BOZOLUIAMOBOU
CXeMBbl.

[Tocne Bcex pacueTOB Ha KauyeCTBEHHYIO CxXeMy OOOTraIeHus HaHOCSTCS CTPeKH K
MeCTy I10/laui BOJbl C yKa3aHUeM ee KOJIMUeCTBa.

Ha ocHOBaHMM TeXHOJIOTHUECKOW CxeMbl 00OTraljeHus: MPOU3BOAATCS 8bIOOP U pacuem
obopydoeaHus. I1pu BbiOOpe 000pyZ0BaHMs pelllalTcs B OCHOBHOM TpU Boripoca: 1) BbIOOp
TUMa GJIOTAlIMOHHOW MaIllMHBI; 2) ompezeneHue Tpebyemoro oObema (UIOTAI[MOHHON
MalllMHbI B 3aBUCUMOCTH OT YCJIOBUM ee pabOThl U pa3Mepsl; 3) omnpezesieHre ONTUMaIbHOTO
B TEXHOJOTMYECKOM M TeXHHWKO-3KOHOMHYEeCKOM OTHOILEHUsIX pa3Mepa (hoTarjMOHHON
MallliHbl U B CBSI3U C 3TUM He0oOXOAMMOT0 KOJMYecTBa YCTaHaBIMBAaeMbIX (IOTAL[MOHHBIX
MamH. Tak Kak pacyeT CBOJMTCS B OCHOBHOM K OITIpeZieJIeHHIO KOMMYeCcTBa 000pyAOBaHus,
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TO 1iesiecoobpa3Ho Bce 000pyj0BaHNe CBECTH B TAO/IHITY.

Bribpate ¥ ommcath BCIioMoraTtejbHOe 000pyJOBaHHe,

dopma 3ancu CBOHOW TaOMULIBI (D/IOTAIIMOHHBIX MAIlIuH

HanmeHoBaHu Tun KonuuecTBo Oob1ee
e orepaliii | (bJIOTAL[MOHHOM | INT.HA OIHY | KOJMUYEeCTBO,
MaIIHbI CEKIIHIO T
1 2 3 4

K KOTODBIM OTHOCATCA

KOHTaKTHbIe YaHbl ¥ IIUTaTe/IH /7151 JO3UPOBKU U PABHOMEPHOM M0/lau peareHToB.
[To pesynbTaTaM BBIOJHEHHBIX DPACU€TOB BBIMIOJHUTL MPOEKT KOMIIOHOBOYHOI'O
peleHus (I0TaLMOHHBIX MalllWH, TU1aH U pa3pe3 (hJI0TallMOHHOTO Liexa.

[TpyuMepHBIii epeyeHb TeM KypCOBOT'O TIPOeKTa

MaccoBas
Ne ITpoussBoauTesib
Bapua HavMeHOBaHMe MO/1€3HOTO MCKOIIaeMOro HOCTb, AO7IA
KOMIIOHEHTOB
HTa T/4ac %
s /0
1. I'paduroBas pyja 800 2,5
2. I'padurosas pyzna 2000 5,5
3. MepHnas pyza 4000 1,5
4, MepHas pyza 2000 1,2
5. MepaHO-1IMHKOBAst 3000 1,1u2,1
6. MeaHo-LIMHKOBAst 4000 1,3u1,8
7. MepaHO-1IMHKOBAst 5000 1,2u 1,9
8. ®droopUToBast 1000 17
9. ®roopuUToBas 1200 16
10. | PryTtHO-(roopuToBast 1500 0,1u 16,5
11. CBHHLIOBO-LIUHKOBAas 3500 0,7u 1,5
12. CBUHLIOBO-1JTUHKOBast 3000 0,5ul,7
13. CBUHII0OBO-MeJHast 4000 0,8u 1,2
14. CBUHII0BO-MeJHast 2000 09uld
15. | Yrons 4000 Af—22
16. Yrosnb 5000 Af-24
17. [MonumeTtannuueckas pyaa (Pb, Cu, Zn) 3000 0,7,0,9,2,1
18. [MomumeTannuueckas pyaa (Pb, Cu, Zn) 5000 09,1,2,22
19. | PryTtHO-dmoopuToBas 2500 0,11u 19
20. MeaHo-LIMHKOBAast 4000 1,2u2,1
21. MepHO-LIMHKOBast 3500 1,1u 1,8
22. MeaHo-LIMHKOBAst 4500 0,9u 2,1
23. MepaHO-1IMHKOBAst 4000 0,7wmu 3,1
24. Mepanas 2500 1,5
25. MepnHas 3500 1,7
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7 O]_[EHO‘—IHBIE CpeacTBa /1A MIpoBeAEeHUsA HPOME)KYTO‘IHOﬁ aTTeCTdllu1

a) Ilnanupyemble pe3y/ibTaThl 00ydYeHHs M OLIEHOUHBbIE CPeJCTBA /A/IA MPOBe/IeHUs MPOME)KYTOUHOM aTTeCTaljuu:

ITpumepHoe codepicanue:

CTpyKTypHBI
. [Tnanupyemsble pe3y/bTaThbl
Y 371eMeHT OrleHOuUHbIE CpefiCTBa
o0OyueHws
KOMITeTeHLIUU

ITK-4 roTOBHOCTBIO OCYII[eCTB/IATh TEXHHYECK0e PYKOBOACTBO FOPHBIMH U B3PHIBHBIMH Pad0TaMy NPH 3KCILTyaTal[iOHHOHN pa3BefiKe,
A00bIYe TBePABIX M0/Ie3HBIX HCKOMAaeMbIX, CTPOUTE/IHCTBE H YKCIUTyaTaljuH MO/3eMHBIX 00 beKTOB, HeMOCPe/CTBeHHO YNPaB/IAThH
MpoIeccaMy Ha MPOU3BO/ICTBEHHBIX 00eKTOB

3HaTb OCHOBHbIE TNOHATHS | ITepeuenb meopemuueckux 60npocoe K sK3ameHy:
MeTOJOB,  croco6os  u 1. CymHOCTb, T/IaBHBIE 0COOEHHOCTH U K/laCCU(UKaLYs (JIOTAlJMOHHBIX MTPOLIECCOB.
CPe/ICTB TIOJTyUeHHsT ChIPbSl U
2. OcHoBHbIe (haKTOPbI, BIUSIOIIME Ha TEXHOJIOTHIO (hI0TALIWH.
KOHI[@HTPATOB npu
riepepaboOTKU T10JIe3HbIX
HCKOTIAeMbIX
YMmeThb BbIOMPATh TeXHOJIOTHIO
NpOU3BO/ICTBA  paboT 1O
oboraiieHuo nosie3HbIX | [IpumepHble npakmuyeckue 3a0aHust 0/1s1 IK3AMeHda:
WCKOTIaeéMbIX,  NPUMEHSATH | COCTaBUTh CXEMY M PeareHTHbIN PeXKUM it (hI0TaLUN PY/IbI
CrocoObl U CpeACTBA IS
TOJTyUeHUsT KOHAUI[UOHHBIX
KOHI[EHTPATOB
Brnagetsb CIOCOOHOCTBIO BBIOMpPATh U | Pewiumb 3adauy:

PaCCUHUTLIBATH OCHOBHbIE

TeXHOJIOTUUecKue
napameTpbl 3¢ deKTHBHOrO
U 5KOJIOTMUeCcKU

6e30macHOr0 TPOU3BO/ICTBA

OmpefieUTh TEXHOJIOTHUECKHE TIOKa3aTe i (HI0TalOHHOTO oboraieHnsi MeJHOU PyAbI:
- BBIXO/] Me/IHOTO KOHLIEHTpATa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJIeUeHNe Me/Id B MeIHbI! KOHILIEHTpAT,




CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

pabor mo mepepaboTke U
oborarrieHuo
MHHEpa/JbHOTO  ChIPbSI Ha
OCHOBE 3HaHWM TPUHLUIIOB
(b10TalLIMOHHOTO
TIPOEKTUPOBAHUS
TEXHOJIOTUUECKUX cxem
00oraTuTe/IbHOTO
NIPOM3BOJCTBA W  BbIOOpa
OCHOBHOTO u
BCIIOMOTaTe/TbHOTO
000raTUTe/IbHOTO
000py/loBaHusI

- U3BJIeYeHHe Me/Id B XBOCTBI [IJIsl YCJIOBUM, YKa3aHHBIX B TaOI.
Pe3ysibTaThl pacueTa TEXHOJOTHUECKUX TT0Ka3aTesield 0pOPMUTE B BU/le CTaHAAPTHOM Tab/ULIbI.
OnpeznenuTb MapKy MeJHOT'O KOHLIEHTpaTa U3 TabJ1.

ITK-5 roToBHOCTBIO JeMOHCTPHPOBATHh HABHIKH Pa3padoTKH IVIAHOB MePONPHUSATHIA 110 CHIDKEHHI0 TeXHOTeHHOM Harpy3KH MPoOU3Bo/CTBA HA
OKPY)KaIoII[yI0 CpeAy IPH YKCIUTyaTaljMOHHOW pa3BefiKe, A00bIUue 1 nmepepadoTKe TBep/bIX MOJIe3HbIX HCKOMAeMbIX, a TAK)Ke MpPH

CTPOMTE/IBCTBE M JKCIIydaTalluH

3HaThb

Hay4Hble MeTOZbl U
MEepOTIPUSITHSL TIO CHU>KEHUIO
TeXHOTeHHOMW Harpy3KH Ha
OKPY>KaloIlyto Ccpefly Mpu
5KCI/TyaTalMOHHOM
pa3Befike, 100bIUe U
riepepaboTKe TBepAbIX
T10/1e3HBIX MCKOTIaeMbIX

ITepeuenb meopemuyueckux 6onpoco8 K IK3ameHy:
1. CymHOCTb, T7IaBHBIE 0COOEHHOCTH U K/laCcCUHKaLKs (IOTAllMOHHBIX MTPOLIECCOB.

2. CyIIHOCTb, T7IaBHbIE 0COOEHHOCTH U KlaccuduKaiys GI0TallOHHBIX peareHTOB.

Ywmets

MIPUMEHSITh Hay4YHbIe
MeTO/ibl ¥ MePOTIPUSITHS 10
CHWKEeHHUIO TeXHOIeHHOU
Harpy3ku Ha OKPY’Karollyto

cpeny 1ipy

ITpumepHble npakmuyecKue 3a0aHusi 0/151 3K3aMeHa:
CocCTaBUTH CXeMy U peareHTHbIM PeXXUM A1 GI0TalH PY/Ab
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

9KCITyaTal[MOHHOM
pa3Bejike, 100bIUe U
riepepaboTKe TBepAbIX
T10/1e3HBIX MCKOTTaeMbIX

Bragets

HaBbIKaMH TIPUMeHeHUsI
HayUHbIX METO/IOB U
MepOIpUITHH T10
CHWKEHUIO TeXHOTeHHOMN
Harpy3ku Ha OKpY’KaroIlyro
cpeqny mipu
9KCITyaTal[MOHHOM
pa3Bejike, 00bIUe U
riepepaboTKe TBepAbIX
T10/1e3HBbIX HCKOTaeMbIX

Pewumb 3a0auu:

Kakoii OyJieT KOHIIeHTpaLusi pacTBopa Cy/ibdaTa Me/iy, Toy4eHHOro Tipy pacTBopeHuu 10 r MeJHOTO
Kyropoca (CuSO4 . 5 H20) B 300 mn Bogpsi?

PacTtBop kakol KoHLeHTpaLuu (%) nonyurtcst npu pactBopeHuu 0.01 monst CuSO, B 100 r BogbI?

ITK-12 roToBHOCTHIO ONIEPAaTHBHO YCTPAHATH HApyIIeHHs MPOU3B0/[CTBEHHBIX MPOIeCCOB, BeCTH MEPBHYHBIN y4eT BbINO/IHSeMbIX pador,

dHA/TU3UPOBATH OIl€PpATHUBHBIEC U TEKYII[HE TIT0KAd3dTe/IX IPOU3BOACTBA, 000CHOBBIBATh NpeaI0KeHud 10 COBEPIICHCTBOBAHUI0 OPraHU3al{uU

NPOM3BO/CTBA

3HaTh OCHOBHbBIE TEHAEHIVH | TTepeuenb meopemuuecKux 60nNpocog K IK3AMeHy:
PasBUTHA 1. D/ieMeHTapHbIH aKT TPOL[ecca MeHHOU (IoTaruH.
TpOM3BO/CTBEHHbIX 2. CKOpOCTb U CeNeKTUBHOCTD (hI0Tal[uu.
TIPOLECCOB, TIOKa3aTe/In N
MOU3BO/CTRA 3. ®orauuys 4yacTUL| pPa3/IMYHON KPYITHOCTU

YmeThb TIPUMEHSITh W3y4YeHHbIe
TeHJ,eHLUN pa3sBUTHUA
TPOM3BO/ICTBEHHBIX IIpumepHble npakmuuecKue 3a0aHusi 0151 3K3aAMeHa:
TIPOLECCOB, niokasare/iu | COCTaBUThL CXeMy U PeareHTHBIA PeXXuM A1st (PIOTALMH Py Ak
MPOM3BO/ICTBA B
ripoeccroHaIbHOM
JeATe/IbHOCTH
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CTpyKTypHBI
Y 3JIeMEeHT

[Tnanupyemsble pe3ynbTaThbl

OueHouHbIe CpejCTBa

KOMITIeTeHI U 00yuenus
Bnazets TeH/IeHL[USIMU pa3BUTHS
TIPOU3BO/[CTBEHHBIX Pewums 3adauy:
TIPOLIECCOB, roKa3aTesu OmnpesieMTh MacCOBYHO [IOJIF0 Me[W B KOHL|eHTpaTe, COCTOSIIleM W3 MUPUTAa U MHUHepasioB,
TIPOU3BO/ICTBA B | yka3aHHBIX B Tabsuile (TI0 3aaHUIO)
rpogecCMOHa/ILHON
JIesITe/TbHOCTH

ITK-19 roToBHOCTBIO K pa3padoTKe NMPOEKTHBIX HHHOBAIMOHHBIX PellieHHil M0 YKCIUTyaTallMOHHO! pa3BejKe, 100bIue, mepepadoTke
TBEPABIX M0/Ie3HBIX HCKOMAeMbIX, CTPOMTE/IHCTBY U IKCIUTYaTallHH M0/[3eMHBIX 00HeKTOB

3HaTh OCHOBHbIE TEH/ZICHI[NH Ilepeuenb meopemuuecKux 60NPOCOE K IK3AMEHy:
PasBUTHA MHHOBALMOHHBIX 1. TexHosorus ¢oTalOHHOro nporecca. CoBpeMeHHbIe TeH/EHIIUM Pa3BUTHSI.
pemIeHHH 110 nepepaboTKe 2. Ponb u MecTo (IOTaLMOHHBIX MeTOJ0B obOoraiieHust Mpy TepepaboTKe yried, pys uYepHbIX,
TBEP/IbIX TI0JIE3HBIX
HCKOLAOMBLX L[BETHBIX U PEKUX META/LIOB.
YmeTb NIPUMEHSITh W3y4YeHHbIe
TeH/|eHLIUY Pa3BUTHUS ITpumepHble npakmuyecKue 3a0aHusi 0/151 3K3aMeHa:
WHHOBAIMOHHLIX pelileHni | COCTaBUTb CXeMy U peareHTHBIN pexkuM Jyisi pioTariuy py bl
10 TIepepaboTKe TBepAbIX
T0JIe3HBIX MCKOTIaeMbIX
BnazeTb TeH/IeHLIUSIMU Pa3BUTHS Pewums 3adauy:

WHHOBAI[UOHHBIX PelleHnH
110 TiepepaboTKe TBepAbIX
T10/1e3HBIX MCKOTTaeMbIX

PaccuuTath TEXHOJIOTMUECKHe TT0Ka3aTeu oboraieHus (hI0TalMOHHOTO 11eXa. Pe3yTbTaThl
rpe/icTaBUTh B Tabsmile. VicxogHble AaHHbIe: MaccoBas Aosst Cu B pyze — 0,9 %, B kKoHIleHTpaTe — 20
%, B xBocTax — 0,1 %.

TICK-6-4 cioco0HOCTBI0 pa3padaThIBaTh U Pean30BbIBATh MPOEKTHI MPOU3BO/CTBA MPHU MepepadoTKe MHHEPA/IbHOT0 H TEXHOTeHHOT0
ChIPbsi HA OCHOBE COBPE€MEHHOW MeT0/10/IOTMH NMPOeKTUPOBAHNS, PACCUNTHIBATH MPOU3BOAUTETLHOCTD U ONPe/e/STh MapaMeTpPhI
00opyoBaHHA 000raTUTETHHBIX (hadpHuK

3HaThL

BCe 3Tarbl MPOU3BO/CTBA
npu repepaboTke
MUHEPATbHOTO U

ITepeueHb meopemuueckux 60NpPoOCco6 K 3K3aMeHy:
1. OcHoBHbIe (aKTOPbI, BAUSIOLIYE Ha TEXHOJIOTHIO (JIOTaL[UU.
2. Knaccudukanys ¢inoTomanivi v TpeboBaHusl, NpeAbsiBseMble K HUM.
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

TEXHOT€HHOTO ChIDbsI Ha
OCHOBE COBPEMEHHOU
MeTOZ0/I0T U
IIPOEKTUPOBaHUS

3. Boibop, pacueT W KOMIIOHOBKa OCHOBHOTO M BCIIOMOTaTeIbHOTO
obopyjoBaHust

(b10TalIMOHHOTO

YmeThb

aHa/IM3MPOBaTh BCe JTallbl
TIPOM3BO/CTBA MpPU
riepepaboTKe MUHEPaTbHOTO
Y TEXHOTE@HHOTO ChIPbsl Ha
OCHOBe COBpeMeHHOM
MeTO/10/I0TUH
TIPOEKTUPOBAHUSI

ITpumepHble npakmuyecKue 3a0aHusi 0/151 3K3aMeHda:
CocTaBUTb CXeMy U peareHTHbIA peXXuM J1s1 (I0Taliy py bl

Biagets

npoLieccamMu NpOX3BO/ICTBA
Tipy TiepepaboTKe
MUHEpabHOTro U
TEXHOT'eHHOT'O ChIPbs Ha
OCHOBE COBpEMEHHOM
METOZI0/I0T U
TIPOEKTUPOBAHUSI

Pewumps 3a0auy:
Onpepenutb TpeOyeMbiii 00beM U KOJTMUECTBO Kamep (IOTAlMOHHBIX MAIVH /Jis1 YC/IOBUH,
yKa3aHHBIX B Tabsuie (110 3aZlaHUI0).

IICK-6-5 roToBHOCTHI0 IPUMEHSATH COBpeMeHHbIe HH(OpMaLliOHHbIe TeXHO/I0TMH, aBTOMAaTU3UPOBAHHbIE CHCTeMbl IPOEKTHPOBAHUA

o0oraTuTe/IbHBIX MMpou3BOACTB

3HaThL

MPUHLUIIBI U METOABI
CO31aHHs COBpEMEHHbBIX

VH(OpPMaL[MOHHBIX

TEXHOOMH B 1. OcHoBHbIe (aKTOpPHI, BIUSIOL[HE HA TEXHOIOTHUIO (hIOTaIUM.

DAKTHIECKOM 2. TexHonoruueckre CXeMbl U peareHTHble peXUMbl (OTalMK pyJ LBETHbIX, UYePHbIX
P MeTaJIJIOB U HEMETa/I/TNUYeCKOIO ChIPBSI.

JlesATeTbHOCTU

o0oraTuTe/IbHBIX

TIPOU3BOZICTB

ITepeueHb meopemuuecKux 60npoco8 K IK3ameHy:
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

Ymethb

TIPUMEHSITh TIPUHLIUIIBI U
MeTO/Ibl CO3/JaHus
COBpEMEeHHBIX
VH(bOpPMAaLMOHHBIX
TeXHOJIOTUU B
MpaKTUYeCKOH
JlesATeTbHOCTH
oboraTuTe/IbHBIX
TIPOM3BO/ICTB

ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHda:
CocTaBUTb CXeMy U peareHTHbINA PeXKUM [jist (I0Taliy Py /bl

Bnagets

TIPUHLIUIIAMU U MeTOAaMU
CO3/laHKsI COBPEMEHHBIX
H(bOPMaL[MOHHBIX
TeXHOJIOTUU B
MpaKTUYeCKOH
J1eATe/TbHOCTH
oboraTuTe/IbHBIX
TIPOM3BO/ICTB

BbinosaHums 3a0aHue:

Bribpats 1 060CcHOBaThH cxeMy oboraitieHust pyAbl. CrenaTh pacueT KaueCTBeHHO-KO/TMUeCTBeHHOW U
BO/IOIIIJTAMOBOM CX€M, a TaK’)Ke OCHOBHOTO 000pyZioBaHus ((h/I0TOMAIIIMHBI, KOHTAKTHBIE YaHbI).
KpymnHOCTh U3Me/ibueHHOW PY/ibl, MaCCOBYIO I0/TH0 LIEHHOTO KOMITOHEHTa B py/e,
TIPOU3BO/IUTE/TLHOCTh MPUHSTH TI0 TabHIIe.

HanpuMep: ucxo/iHble JaHHbIe: CO/lep>KaHKe B M3MelbueHHOM py/e kiacca -0,074 mm — 60 %;
MaccoBas fosist Cu B pyze — 1,0 %; pyaHbie MuHepasibl— XanbKonupuT (CuFeS,), 6opaut (CusFeS.);
TTPOM3BO/IUTE/ILHOCTD )IOTAlIMOHHON (habpPHUKKU — 5 MJTH.T/TO/I.
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0) ITopsa/0K poBeieHUsI MPOME)XYTOUHOM aTTeCcTal[uH, M0Ka3aTe/d ¥ KpUTepuu
OLleHUBAHMA:

[Tpome)xyTouHasi aTTecTalusi 10 AUCHUTUINHE «®DJI0TAal[MOHHBIA MeTOH 00OoTralieHus»
BK/IIOUaeT TeopeTUUeCKWe BOIPOChl, I103BOJISIOIIME  OLIEHUTh YPOBEHb YCBOEHHUs
oOyvarOIUMHUCS ~ 3HAaHWW, U  TIPaKTUYeCKWe  3aflaHUs,  BBIAB/SIONIME  CTeTeHb
c(hOpMUPOBAaHHOCTH yMeHUH W Bja/leHUi, TMPOBOAUTCS B (opMe 35K3aMeHa U B (opme
BBITIOJTHEHUS U 3alL[UThl KyPCOBOT'O TIPOEKTa.

OK3aMeH 110 JaHHOW JUCLUIIIMHE MMPOBOAUTCS B YCTHOU (hopMe IO 3K3aMeHallMOHHbIM
Ouneram.

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/ M ¥ KPUTEPUH OLICHMBAHUsI IK3aMeHa:

— Ha OIEHKy «OTIU4HO» » (5 0amioB) — oOyuarom[uiics TOKa3bIBaeT BBICOKHI
ypOBeHb C(HOPMHUPOBAHHOCTH KOMTIETEHLIMH, T.e. CTY/€HT, TIpe/ICTaB/seT BCECTOPOHHEE,
cucTeMaTU4Yeckoe U TyOOKoe 3HaHWe yueOHO-TIPOrpaMMHOTO MaTepuasia, yMeHre CBOOOHO
BBITIOJTHATh 3aZlaHus], TIPelyCMOTPEHHbIEe MPOrPaMMO, YCBOUBIIIMK OCHOBHYIO M 3HAKOMBIH C
JOTIO/THUTe/IbHOM JINTepaTypoy, pPeKOMeH/J0BaHHOM nporpamMmol. Kak mnpaBumio, orjeHka
"OT/IMYHO" BBICTAB/ISIETCS CTY/IEHTaM, YCBOWBILIMM B3aUMOCBSI3b OCHOBHBIX —TTOHSITHIN
JVCLIUIIMHBL B UX 3HAYeHUW JJIs TIproOpeTaemMoii mpodeccyy, MpOSIBUBLIMM TBOPYECKHe
CMOCOOHOCTM B TIOHMMAHUM, W3/I0)KEHWH W WCIO/b30BaHUM  yueOHO-TIPOrpaMMHOT0
Marepuarna.;

— Ha OLIEHKY «XO0poIio» » (4 6asna) — oOyuaromiyiics MoKasbiBaeT CpeJHUM YPOBeHb
cOopMUPOBAHHOCTA KOMIIETEHLIMH, T.e. CTYAEHT TPe/CTaB/sieT TOJIHOe 3HaHWe y4yeOHO-
MPOrPaMMHOT0 MaTepuasia, YCIEIIHO BBIMOJHSIOIUA TPeAyCMOTPEHHbIE B TPOrpaMMe
3alaHus], YCBOWBIIMI OCHOBHYIO JIUTEPAaTypy, PeKOMeHZOBaHHYI0 B Tmporpamme. Kak
NpaBWIO, OIlEHKa ''XOpOIIO" BBICTAB/SETCS CTYAEHTaM, II0KA3aBLIMM CHUCTeMaTU4YeCKUH
XapakTep 3HaHWM M0 JUCLUIUIMHE W CIIOCOOHBIM K MX CaMOCTOSITE/IbHOMY TIOTIOJTHEHWIO U
00OHOB/IEHHIO B XO/le AajbHelillel yuebHOM paboThI U TIPOQeCcCHOHAMbHOM [esITeTbHOCTH;

— Ha OLEHKY «y/IOBJIETBOPUTENbHO» » (3 0anma) — 00yuarolMiicsi TOKa3biBaeT
TIOPOTOBBIN YPOBEHb CPOPMUPOBAHHOCTU KOMITETEHLIUH, T.€. CTYAEHT, TIPe/ICTaB/IsIeT 3HaHUSI
OCHOBHOTO yueOHO-TIPOrpaMMHOTO MaTepHajia B 00beme, HEOOXOAMMOM jisi Ja/ibHeHIen
yueObl W TIpeACTOSIIEN pabOThI MO CIIEMaTbHOCTH, CIPABJISIOUIMNACST C BBITIOJIHEHUEM
3a/laHuld, TpeAyCMOTPEHHBIX TIPOrPAMMOM, 3HAKOMBIM C OCHOBHOM JIATepPaTypoW,
PEKOMEeH/IOBaHHOM MporpaMmoi. Kak mpaBwio, oljeHKa "y/J0B/IeTBOPUTE/ILHO" BBICTABISIETCSI
CTy[leHTaM, [AOMyCTHUBIIMM TIOTPEIIHOCTY B OTBeTe Ha 3K3aMeHe W TPU BBINOJHEHUH
9K3aMEHALIMOHHBIX 33/laHWH, HO 00/IalAafoIUM  HEeoOXOAUMBIMU  3HAHUSMH [JIST WX
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
00bsicHeHUsT MHGOPMALKM, He MOXKeT TIOKa3aTb WHTEeJJIEKTya/bHble HaBBIKK PpeIleHus
NIPOCTBIX 3a7iay, T.e. y CTy/eHTa, 0OHapyKMBarOTCs Tpobesbl B 3HAHUSX OCHOBHOTO yueOHO-
MPOrpaMMHOT0  MaTepHasa, JOCTUTHYThI TIPUHLUIUAIbHBIE OIIMOKM B  BBIOJHEHUH
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
WHTeJIJIeKTya/IbHbIe HABBIKY PeleHus POCTHIX 3a/iau.

IToka3aTeu ¥ KPUTEPHUH OLIECHMBAHUS KYPCOBOIr'0 MPOEKTa:

Ha OLIeHKY «OT/M4HO» (5 6arioB) — paboTa BbIMOJHEHA B COOTBETCTBUU C 3a/laHUEM,



oOyuaroIuiicss TOKa3bIBaeT BBICOKWM YpPOBEHb 3HAHWK He TOJBKO Ha YPOBHE
BOCIIPOM3BeJieHUst U 00bsiCHeHUsT UH(POPMaL[K, HO U HWHTe/UIeKTya/bHble HaBBIKU pelleHust
npobsieM ¥ 3a7iay, HaXOXKAEeHUs] YHUKA/TbHBIX OTBETOB K TMpoOsieMaM, OLIEHKH M BBIHECEHHUS
KPUTHUECKUX CY)KIeHUM;

Ha OLIeHKY «Xopomo» (4 0asmia) — paboTa BbIOJTHEHA B COOTBETCTBUHM C 3aflaHUEM,
oOyuaroiuiicsi TIoKa3biBaeT 3HaHUS He TOJbKO Ha YPOBHE BOCIIPOW3BeJleHUs U 00BSICHeHUs
uH(pOpMaLK, HO W WHTe/UIeKTyalbHble HaBBIKA DeIleHus MpobjeM W 3ajau, HaXOXKAeHHs
YHUKAa/IbHBIX OTBETOB K IpobJiemMam;

Ha OLIeHKY «YZOBIeTBOPUTENBHO» (3 Oarmia) — paboTa BBINIOJIHEHA B COOTBETCTBUU C
3aJjaHyeM, 00yuaroIuiicsi MoKa3biBaeT 3HAHMSI Ha YPOBHE BOCIIPOW3Be/leHUs U OObsiCHeHus
MH(pOpMaLMK, UHTe/I/IeKTya/lbHble HaBbIKW pelleHus POCThIX 3a/ay;

Ha OLIEHKY «Hey/l0B/IeTBOPUTebHO» (2 0asna) — 3alaHue IpernofiaBaTesisi BbIIOTHEHO
YaCTUYHO, B TIPOL|eCcCe 3alUThl paboThl 00YUarOIMIiCS [OMyCKaeT CylLjeCTBEeHHbIe OLIMOKH,
He MOJKeT M0Ka3aTb UHTe//IeKTya/lbHble HaBbIKW pellleHus T0CTaB/IeHHOW 3a/jauH.

Ha OLIeHKY «Hey/IoB/ieTBOpuTenbHO» (1 Oarmt) — 3ajaHue mperiofjaBaresisi BBITIOTHEHO
YacTUUHO, 00yuaroIuicsi He MOYKeT BOCIIPOM3BECTH U OOBSCHUTH CO/Iep)KaHue, He MOKeT
TI0Ka3aTh MHTeJIJIeKTya/IbHble HaBbIKM PeLleHNs T0CTaB/JIeHHOU 3a/lauM.

8 YueOHO-MeTOjMUECKOE U HH()OPMAIHOHHOE 00ecrieueHHe JUCIUTUTHHBI (MOAY/1s)

a) OcHoBHas uTepaTypa
1. AbpamoB, A.A. ®oTallMOHHBIE METO/IbI 0OOTallleHus [ DMeKTpPOHHbIN pecypc]:

yuebHuK / A.A. AbpamoB. — DJieKTPOH. ZilaH. — Mockga : ['opHast kaura, 2017. — 600 c. —
ISBN 978-5-98672-413-3. — Pexum goctyma: https://e.lanbook.com/book/111390

bouapoB, B.A. doTanioHHOe oborairieHre I0J/Ie3HbIX HCKOMAaeMbIX [D/IeKTpOHHBIN
pecypc]: yue6Huk / B.A. bouapoB, B.A. UrHatkuHa, T.W. FOumHa. — MockBa : ['opHas
kaura, 2017. — 837 ¢ — ISBN 978-5-98672-414-0. — Pexum poctyna:

https://e.lanbook.com/book/111386
0) /lomo/IHUTe/IbHASA IMTEpaTypa

1. Abpamos, A.A. ®noTallMOHHBIE MeTO/bI oOoraileHHus [DNMeKTpoHHbIHA pecypc] :
yueOHUK / A.A. AbpamoB. — 4-e, u3n. — Mockea : I'opHast kuaura, 2016. — 595 c. — ISBN
978-5-98672-413-3. — Pexxum poctyna: https://e.lanbook.com/book/74374

2. CopokuH, M.M. ®oTaijMuoHHbIe MeTO/bl OOoraijeHus. XHUMHUEeCKHEe OCHOBBI
dbnotaiuu  [SnekTpoHHBIA pecypc]: yueOGHoe mocobue / M.M. CopokuH. — MockKBa :
Mucumuc, 2011. — 411 c¢. — ISBN 978-5-87623-237-3. — Pexum pgocryna:
https://e.lanbook.com/book/2073

3. UmwkeBckuii, B. B. O6oraturenbHbie Tiporjecchl. OCHOBBI (IOTAI[MOHHBIX MPOLIECCOB
[DnekTpoHHBIM pecypc] : yueOHoe mocobue / MI'TY. - Maruuroropck : MI'TY, 2017. - 1
nekTpoH. onT. auck (CD-ROM). - ISBN 978-5-9967-1006-5— Pexum joctyra:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. YwkeBckuii B.B. MuHepau3aiys my3sIpbKOB BO3/lyXa MpH GIoTauu: Yu. rmocobue.
Marunutoropck: MI'TY, 2000.

5. ITepuoanueckue usganus: "Oboraijenue pya", "I'opHbIi )KypHa', "T'OpHBINA JKypHaJI.
V3BecTus BrICIIMX YUeOHBIX 3aBefieHui", pecdepaTuBHBIN >KypHan "['opHoe feso".

B) MeToAnueckne yKa3aHus
1. UmwkeBckuii B.B. JTabopaTopHbIii TTPAaKTUKYM. «DIOTALMOHHBIA MeTO/ 000Tall[eHust
Ui CTyJeHTOB crenanbHOocTH 130405.65 gHeBHOW W 3ao0uHON ¢dopM 00yueHUs». -
Marnutoropck: MI'TY, 2014 - Pexxum gocrtyma: https:/newlms.magtu.ru/course/view.php?
id=75767
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r) [IporpaMmmMHoe o0ecieyeHre 1 HHTEPHET — PeCyPChI

Haunmenosanue 110 Ne norosopa CpOK J1eliCTBUS JIMLIeH3UU
MS Windows 7 [-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
77ip CcBOOO/JHO pacrmpocTpaHseMoe | 6ecCpouHO

1. UVndopmarmonHas cuctemMa — EguHOe OKHO focTyra K 0Opa3oBaTre/bHbIM

pecypcam. — URL: http://www.window.edu.ru.
2. HauuonanbHasi MH(GOPMalLMOHHO-aHA/IUTUUeCKasi cucteMa — PocCUCKUN WMHJEKC

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

https://scholar.google.ru/.

9 Marepua/IbHO-TeXHHYECKOe ofecrieyeHne JUCIUILTHHBI (MO/y/151)

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

Twn v Ha3BaHWe ayJIUTOPUU OcHalljeHre ayJIMTOPUNA

JIeK1IMOHHasE ayJTUTOPUSI MynbTUMeiuiiHbIe Cpe/ICTBA XpaHeHUs], TiepeJjaun U
Tripe/icTaB/IeHUs] UHQOpPMaLUU

JlabopaTopusi MeXaHUUeCKHX dioTal[OHHbBIE MALMHBI; 1Tab0paTOPHbIE MeTbHULIBI
HCC/ie/IoBaHUHN
IMomemienue pans xpaHeHus U | lkaber g1 xpaHeHusi  yueOHO-MeTOAMUECKOU
Npo¢uIaKTUUeCKOro JOKyMeHTaluH, ydeOHOro o0OOpyZoBaHUSI U Yy4yeOHO-
00CITy>KUBaHUST yueOHOT0 | HarJIsiZHbIX TT0COOUHA.
000py/I0BaHUsI
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