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1 Ilesin ocBOEHUA AUCLUIIIMHBI

LlensMu oCBOeHUS] AUCLUIIIMHBI «®DJi0TallMOHHBI MeTo[| oboraiijeHusi» SIBSIOTCS
pa3BUTHe y CTY/IeHTOB JIMYHOCTHBIX KauecTB, a Takxke (hopMHpoBaHUe MPodecCUoHaTbHBIX
KOMTIIETeHIIUI B COOTBETCTBUU C TpebOBaHUsIMU TI0 crielfdanbHOCTH 21.05.04 'opHoe zero.

2 MecTo AUCIMIUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMbI
MOATOTOBKM CIlejaancTa

OucipmmiHa «@0TaUMOHHBIA MeTo/, o0oraleHus’» BXOAWT B BAapUAaTHBHYH) UacTh
6s10ka 1 obpa3oBare/bHOM MPOrPamMMBI.

Ons  u3ydyeHWss JAUCLMIUVIMHBL  HeOOXOJAWMBI  3HaHWs  (YMEHWs,  BJaJieHUs)
copMHUpOBaHHbBIE B Pe3yJibTaTe U3yUeHHs CIeAYIOIIUX KypCOB:

«XumMusi» (pa3zienbl: XUMUUECKHe CUCTeMBbI, XMHUeCcKast TepMOAWHAMUKA M KHHETHKA);

«®usnueckasi Xumusi», «Xumus (aotopeareHToB», «TepMoarHaMUKa (IOTAIMOHHBIX
cuctem», «PU3MUECKe MeTO/bl U3yUeHHs TI0JIe3HBIX NCKOTIaeMbIX».

3HaHus1 (YMeHUs1,B/la/ieHus), TIOlyueHHbIe NP U3yUeHWU AAaHHOHW AWCIUMIUIMHBI OyayT
HeoOXOMMbI /11 TIPUOOPeTEeHUsT TIPAKTUUECKUX HABBIKOB IO pa3/ie/IeHHI0 MHHEpasioB Ha
OCHOBe pa3uuusi UX (U3UKO-XUMUUYECKUX CBOWCTB, WCIOb3yEMbIX TPU  3TOM
(JIOTALMOHHBIX pPeareHTOB W ammapaToB, a TakXXe TeXHOJIOrud (IoTaluu pas3MyHbIX
TI0JIe3HBIX UCKOTIAeMBbIX.

3 Komnerennun oGyuaromerocsi, popMmupyemMsbie B pe3yjibTaTe 0CBOEHHS
AMCIUIUIMHBI M IVIaHUPYyeMble pe3y/IbTaThbl 00yueHHus

B pesynbTaTe OCBOEHHUS AMCLMITIMHBI«DIOTALMOHHBIM  MeTos — OoboralieHHs»
o0yuaroluics 0/KeH 00/1a/1aTh C/IeAYIOIIUMA KOMIIETeHIIUSIMU:

CTpyKTypHBII

IT1aHrpyeMble pe3y/bTaThl 00yUeHHs
3JIeMeHT Py pesy. y

KOMITeTeHIIUU
ITK-4 roTOBHOCTBI0 OCYLIIeCTB/IATh TEXHUYECKOe PYKOBO/ICTBO FOPHbIMH U
B3pPbIBHBIMH Pa00TaMM NMpH KCIUTyaTaljHOHHOHN pa3Be/iKe, 100bIUe TBep/bIX
MOJ/Ie3HBIX HCKOMAEeMBbIX, CTPOMTE/ILCTBE M IKCIUTyaTal[dH Mo/[3eMHbIX 00HEeKTOB,
HernocpeCTBeHHO YNPaBJ/IATH NMPoIeccaMi Ha MPOU3BO/ICTBEHHBIX 00 beKTOB

3HaTtb OCHOBHBIE TIOHSTHSI METOZIOB, CIIOCOOOB U CPEZCTB TOMYYEeHHS CHIPbSl U
KOHLIEHTPATOBIIPY NlepepabOTKY M0JIe3HbIX MCKOIaeMbIX
YMmeTb BBIOMpaTh TEXHOJIOTHIO IPOMU3BO/CTBA paboT 1Mo oOoraljeHuI0 I0JIe3HbIX

WCKOTIAeMBIX, TPUMEHATh CIOCOObI W CpPeACTBA [y TIONyYeHUs
KOH/JULIMOHHBIX KOHI[@HTPAaTOB

BnazeTsb CMOCOOHOCTBIO BHIOMpPATh M PAaCCUMTHIBATH OCHOBHBIE TEXHOJOTMUECKHEe
rapameTpbl 3(pHEeKTUBHOTO M 3KOJOTMYeCcKH 0e30MacHOro MPOU3BO/CTBA
paboTr mo mepepaboTKe W 00OTalleHUI0 MHHEPATBHOTO ChIpbs Ha OCHOBE
3HAHWUM TIPUHIMIIOB (HIOTAl[MOHHOTO TIPOEKTUPOBAHUS TEXHOJTOTUUYECKUX
cxeM 00OraTUTeNLHOrO TPOM3BOJACTBA M BbIOOpPA OCHOBHOTO U
BCIIOMOTaTe/IbHOTO 000TaTUTeTLHOT'0 000PYI0BAHUS

ITIK-5 roToBHOCTBIO JeMOHCTPHPOBATh HABBIKH Pa3padoTKH IJIAHOB MePONPUATHH I10
CHIDKeHHI0 TeXHOTeHHOW Harpy3KHu MPOU3BO/ACTBA Ha OKPY)KAIOILYI0 CpeAy MpHU
IKCIUTyaTal[HOHHOM pa3Be/iKe, f00bIue U rmepepadoTKe TBEPABIX MOJIe3HBIX
HCKOMaeMbIX, a TAK)Ke MPH CTPOUTE/IHLCTBE M IKCIITyaTalui

3HaThb HayYHble METO/IbI U MEPOTIPUSITHS 10 CHIKEHUIO TEXHOT€HHOW Harpy3Ku
Ha OKPY>KAIOLIYIO CPe/ly NP SKCITyaTal[MOHHOM pa3Befike, 100bIue U




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 TeHEeHLIUY Pa3BUTUSIMHHOBALIMOHHBIX PeLleHU 110
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
TeXHOJIOTUIB HpaKTHHECKOﬁ AedaTe/JbHOCTHU 000raTUTe/IbHBIX IMMPON3BOCTB

YMeTb MNPUMEHSATE IIPUHILMIIBEI 1 ME€TO/Ibl CO3dHKWA COBPEMEHHBIX
I/IH(l)OpMaL[I/IOHHLIX TeXHOJIOTUIB HpaKTHHECKOﬁ AeATe/IbHOCTH




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
TeXHOJIOTUIB Hp&KTH‘-IECKOﬁ AedTe/IbHOCTU 000raTUTe/ILHLIX IMPOM3BOACTB




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

OO0111ast TPYA0EMKOCTh AUCIUITMHBI COCTaB/IsIeT 7 eqUHUL] 252 aKasl. 4acoB:
— KOHTakTHasi paborta —18,4akaj. 4acos:

ayauTopHasi paboTa —14aka/|. uacos;

BHeayJUTOpHas paboTa — 4,4aKaji. 4acog;

— camocTosTe/bHas paboTa — 225aKa/i. 4acos;

— TIOATOTOBKA K 3K3aMeHy — 8,7akKaj. 4acoB.
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BO3AyXa npu ¢ioTauuu [ W [IOTOJIHUTE/bHON nabopaTopHbIX pabot -4
2.1 DOseMeHTapHbIM akKT mMpoLecca 2 JIUTepaTyphl o Harmicanue IK
dnortayumu JVCLIMIIJIMHE, KOHCITeK KypPCOBOI'O IPOeKTa -5
2.2 KuHeTHueckhe 3aKOHOMEPHOCTH Ta JIeKLUH Beinosnsenue u IIK
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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.

[TpuMepHBIii TiepeueHb KOHTPOJILHBIX BOIIPOCOB /I7Isi CAMOTIPOBEPKU

Pazpen 1. ®PusnKo-xuMuyeckrie 0CHOBBI (P/IOTaLUM.
KnaccudukarysoTaliioHHBIXIPOLIECCOB.
VcTopusi BOSHUKHOBEHUS U Pa3BUTHSI METO/Ia.
XapakTtepucTrUKaTBepaotidassbl.
XapakTepyuCTUKaKUAKON(]asbl.

Pa3,qe11 2. MuHepanu3aius my3bIpbKOB BO3/1yXa MpU (UIOTaLUH.
CMauvBaHMEeMUHePa/IbHbIXTIOBEPXHOCTEM.

[IBOMHON3/1eKTPUYECKUIC/ION.

AN e

TepMoarHaMHUYeCKriaHaIW3NPOL|eCCOBMUHEePaIN3aLiu.
KuHeTnyeckuiiaHa/M3MpoLieCCOBMUHEpaIM3aLiu.

OcHoBHbIe () aKTOpBI, BJIUSAIOLIME Ha NTPOLIeCC MUHEepaIu3aLiy.
Kunetuka (sotanyu, CKOpoCTb U CeeKTUBHOCTh (/I0TaL[UH.
KpyrHocTbh10TUPYeMbIXUaCTHLI.

N AW

AHanu3 cul, IeUCTBYIOIMX MEXY COMMKAIOIIMMUCS Ty3bIPHKOM U YaCTHLEH.

Paspen 3. doTaljMoOHHbIE peareHThl.
HasHaueHnue u knaccudukaius QoTaloHHbIX peareHToB.

PeareHThl cOOMpaTeH, COCTaB, CBOMCTBA U MEXAHU3M JIEMCTBUSI.
PeareHTbl aKTUBATOPbI U UX AeUCTBUE TIPU (P/IOTaLIH.
PeareHThI ferpeccopsbl, COCTaB U [jelCTBUe MpH (JI0TaLUHU.

ik e

PeareHTbI peryisiTopbl Cpefibl U UX JielCTBUe MPU (PyIoTaluu.
. PeareHTbl NeHOOOpa3oBaTe/y, COCTaB U JeliCTBHe.
Pa3zgen 4. ®oTalyoHHBIE MAllIMHBI U BCTIOMOTaTe/lbHOe 000py/joBaHMe.

1. MexaHuueckreioTOMaIliHBbI.

2. [THeBMOMexaHHYeCKHehI0TOMAIIIMHBI.

3. [THeBMaTHYecKrehI0TOMAIIUHEI.

4. BcrniomorarenbHoeh10TalilMOHHOE0O0PYI0BaHHe.

Pazpen 5. TpakTukadioTaiuu.

1. [pakTrKa hoTalyy anoysipHbIXHeCYTb(GUIHBIX MUHEPAJIOB.

2. [MpakTrKa hoTalyy MeJHBIX U MeIHO-LUHKOBBIX PYI.

3. [TpakTrKa ¢h0Talyy CBUHLIOBO-IIUHKOBBIX U CBUHI[OBO-MeJHbBIX 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.

32

[TpakTrkKada0TalMUNOIMMeTalNTNYeCKUXPY.
[pakTrkadaoTalMrHeCyIbPUIHBIXMUHEPAJIOB.

[TpumepHBbIii TepeueHb BOMPOCOB [i/Isl TEKYILeM aTTeCcTalluu:
Urto xapakTepr3yeT BeJIMUMHa KPaeBOro yrjia CMauyuBaHUs?
Kak BiUsAOT peareHThl coOuWpaTeny W JleTipeccopbl Ha CMauMBaHWe MHUHepasbHBIX
TIOBEPXHOCTeN?
YTto Takoe TuipaTHBIN CJI0KN?
Kakotli KpaeBoil yros cMauMBaHUsl SIBJISIETCSI paBHOBECHbBIM?
UTo Takoe rUCTepe3nc CMaurBaHUs?
3HaueHUe sIBJIeHWM TIOBBIIIEHUSI W CHIDKEHUS] CMauyuMBaeMOCTH TIOBEPXHOCTeM [i/ist
riporiecca ¢GIoTaluu.
UeMy paBHa BelMUMHA KpaeBOTO yrja CMauylBaHUs B Cjyuyae TOJIHOTO CMauyWBaHUS U
M0JIHOTO HECMayuBaHUs?
[na dbnoTalii KaKuX MHHEPAJOB MOTYT HCIIO/Ib30BaThCsl OYTH/IOBBIA KCAHTOT€HAT U
oJsieaT HaTpUs?
Kakoii peareHT siBisieTcsi 0Oosiee CeJIEKTUBHBIM: OjieaT HATpUs WIA OyTU/IOBBIM
KCaHTOreHaT?
Kak u3MeHsieTCsl BbIXO/, KOHIIEHTpaTa TpU yBeJMYeHUM KOHIL[eHTpAaliu KCaHTOreHaTa u
rnouemy?
Yro Takoe OecrieHHast (hioTarys?
KakoBa o6/1acTb TiprMeHeHus1 6ecrieHHOM QuioTaiuun?
B ueMm 3ak/touaeTcsi TPUUMHA TIOBBILLIEHUS TIPOYHOCTH BO3/YILIHBIX IMy3bIPHKOB B
TIPUCYTCTBUM IeHooOpa3oBareneii?
Kakuie meHoOOpa3oBaTe/H sSIBJISIIOTCS Hauboiee CUITbHBIMU?
Kakvmu cBolicTBaMH JO/KHBI 00/1a7aTh (hI0TaLMOHHBIE TTeHbI?
[ToueMy TIpM TIOBBINIEHWM KOHI[eHTpaud TeHooOpa3oBaresiss TeHooOpa3oBaHue
yCUMBaeTcs?
[ToueMy My3bIPLKU BO3/yXa BBIJE/ISIOTCS HAa TIOBEPXHOCTU MUHEPA/bHBIX YaCTHI], a He B
obBemMe >KUKOM (a3nl?
Kak n3MeHsieTcst BLIXO/] KOHI[eHTpaTa IpU U3MeHEeHUH KOHIIeHTpaluu cobuparesiei?
Kak BiusieT cTereHb TUpodOOHOCTH TIOBEPXHOCTHM Ha BePOSITHOCTb BO3HUKHOBEHUsI
y3bIPbKOB rasa?
Uro Takoe BakyyMmHas (iotanys’?
YTto Takoe CKOPOCTh (pyiOTaLiuu?
Kakue (hakTOpbl BAUSIIOT HA CKOPOCTh (h/I0Tal[MKu U Kak?
KakoBbl NpUUYMHBI CHUYKEeHUSI CKOPOCTH ioTalivu (hJI0TUPYyeMOro MUHepasa?
KakoBbI NpUYMHBI YBe/IMYeHUsI CKOPOCTH (I0TaluM [lelipeccCpyeMoro MuHepana?
Kak u3MeHsieTCs Ce/leKTUBHOCTb pasfie/ieHusi MUHEPA/ioB TPU yBeJIUYEHUM CKOPOCTU
dbaoTaryn?
Ha3HaueHue 1 MeXaHU3M [IeHiCTBUS TIPUMEeHsIeMbIX peareHTOB.
KakoBo 3HaueHue MCI0/Ib3yeMbIX peareHTOB ¥ MeXaHH3M UX J1eHCTBUs?
KakoBbI XapakTepHble 0COOEHHOCTH PY/, TlepepadaThbiBaeMbIX TI0 MPSIMOM CeTeKTUBHOM
cxeme?
Kakue py/ibl Ha3bIBalOTCs CIIOMIHBIMU CYJTbGOUIHBIMA?
[TpyuuHbL, 3aTPyAHSIOLIME (IOTALIMI0 MEeJHO-LIMHKOBBIX DYA?
KakoBblI ipyrue BO3MOKHbIe peareHTHbIe PeXKUMbI (P/I0Talliy MeAHO-IIUHKOBBIX Py/?

. Kakue py/ibl Ha3bIBatOTCsl BKparyieHHbIMU CY/IbGOUAHBIMU?
33.
34.
35.
36.

KakoBo Ha3HaueHUe 1 MeXaHW3M [IeHCTBUS IPUMEeHsIeMbIX peareHTOB?
Kakue dhakTopsl BIUsIOT Ha (/I0TallMOHHBIE CBOMCTBA yTJ/iei?

KakoBbl 0cO6eHHOCTH Tiporjecca (hIoTaryuy yriiei?

[ToueMy UaCTULIBI YT/Is1 UMEIOT BBICOKYIO (DIOTALIMOHHYIO CIIOCOOHOCTB?
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20.
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37. KakoBO Ha3HaueHWe U MeXaHWU3M JIelCTBUS UCTIO/Ib3yeMbIX peareHTOB?

38. Kak Heo0X0/1[MMO M3MeHUTb peareHTHbIN PeXKUM [Jisl TIOBBILLIeHUsT KaueCTBa KOHLIeHTpaTa?

39. Kak perynmpoBaTh paboTy ¢I0TOMAIIMHBI [/ TIOBBIIIIEH!s] KaueCcTBa KOHLIeHTpaTa?

40. Kak BiusieT BpeMsi (pj10TaL[Mu B OT/JE/IbHBIX Orepalusax Ha IoKasaTeny (oTaLyu.

41. Korpa 6b11a npeijioykeHa TieHHas cerapariysi?

42. Yto Takoe TeHHas cerapauus?

43. KakoBblI r71aBHbIe 0COO@HHOCTH TTeHHOU Cerapariun?

44. Kak perynupyeTtcsi paboTa MallllHbI J|71s] IeHHOM cerapanyu?

45. KakoBbl NpeumylecTBa U HeJOCTaTKU MalllMH Il [IEHHOU Cellapaljiy 10 CPaBHEHUIO C
JPYTMMU THINaMU (I0TOMAILINH?

46. KakoBbI I71aBHbIe 0COOEHHOCTH MAIIIVH /IJ1s1 KOJIOHHOU (hiioTarmu?

47. KakoBa 006/1aCcTh NpyMeHeHUs KOJIOHHBIX (h/I0TOMAIIINH?

48. KakoBblI IyTH COBEPILIEHCTBOBAHUS MallIWH /1J1s1 KOJIOHHOMW (hoTauyu?

49. Kak peryivpyetcsi paboTa KOJIOHHBIX (hJIOTOMAIITHH?

[IpuMepHbIii epeueHb TeM U 3a/laHui [1/1s1 IOATOTOBKU K 5K3aMeHY:
[Tonsite o ¢noTauu, ee 0COOEHHOCTH W POJib B TIpoljeccax oboraijeHusi TOIe3HBIX
HICKOIlaeMblIX.
Kpeson, kcunenos, mupuanH, OITCM u OIICB. CocraB, cBoCTBa U 00/1aCTh MPUMEHEHHUSI.
[TpakTHka ¢notanum QuroopuTa U paCTBOPUMBIX COJIEH.
MakcuMasnbHbIi pasmep (I0TUPYeMbIX YaCTHLI.
JutnodocdaTel, AUKCAHTOTeHHU bl U MepKanTaHbl. CBOMCTBA U TEXHOJIOTUS IPUMEHEHMS.
®noromameel @M M € KunAeM Cj10eM. Y CTPOMCTBO, PeryJIMpOBKa, INpeuMyllecrsa U
HeJ|0CTaTKU.
Knaccudukarus ¢gpoTaloHHBIX POLIECCOB.
PeareHTbI — fienpeccopbl, MeXaHWU3M UX JeUCTBUS MPU (IIOTALUH.
Bmusaue mnamoB Ha mporecc ¢uortaupu. CriocoObl CHYKEHHSI BMSIHHSI [IVIAMOB Ha
rokasarenu (pyioTaLyu.
XapakTepucTHKa XUAKON ¢a3bl (h/I0TaLlMOHHOM Ty /IbIIbL.

. PearenTnl 3aMeHUTE/IM OJIEMHOBOM KUC/IOTEI.
12.

[THeBMOMexaHMUecKue (I0TOMAIIMHbBI. Y CTPOMCTBO, 00/1aCTh IPUMEHeHHs, TPerMYIIecTBa U
HeZI0CTaTKHU.

[ToBepxHocTHas 3Heprus. Koresus u aaresus B npoLjeccax CMayvBaHUs.

Luanug v yuanmiaB. CBONCTBa, MeXaHU3M /IeHCTBUS U 00/1aCTh IPUMEHeHHUS.

[Tponieccel arperauyy 4acTul] Bo (pOTAaljMOHHOM My/ble. BiausHWe arperanuu yacTWl] Ha
dborawyto.

la3oBasi (a3a duoTaluoHHOW mMynblbl. KuHeTHMKa Bblle/ieHHs] Ta30BbIX ITy3bIPbKOB U3
JKUJKOU (hasbl.

CrpoeHue U [leliCTBUE BCIIeHUBATeJIeN.

doromaiHbl  «MexaHoOp». YCTpPOWCTBO, peryiupoBKa, TMpPeuUMyIlecTBa W HeJOCTaTKU.
Ob6nacTb MpUMeHeHWsI.

XapakTep HeHacChIl[eHHbIX CBsi3eli Ha TIOBeDXHOCTH MuHepanoB. ['napodobHOCTE U
I'UpOPUIBHOCTb TTOBEPXHOCTEM.

OusienHOBasi KUCJ/IOTa U osieaT HaTtpust. CBOMCTBA, TEXHOIOTHsI M 00/1aCTb TIPUMEeHeHHsI.
[MpakTHKa (hroTaur MeHO-MOMUOIEHOBBIX PY/I.

CMmaumnBaHue noBepxHocTeld. KpaeBoii yron cMauMBaHUsl, TUipaTHbIE CJIOM.

CocHoBoe macsio, UM — 68, T — 66 u T — 80. CocTas, cBo¥icTBa 1 06/1aCTh IPUMEHEHUSI.
[TpakTHKa ¢oTauuu MeJHbIX CyIbGUIAHBIX PYI.

TepMoAMHaAMUUYECKUM aHa/IN3 BePOSTHOCTA BO3HUKHOBEHMS] HA MUHEpPa/bHOW MOBEPXHOCTH
My3bIPbKOB I'a30B, BbIZEJSOLMXCSA U3 pacTBOpa.

CepHHCTBIN HaTpUil. MexaHu3M [iefCcTBHS 1 00/1aCTh TPUMEeHeHHs.

[TpakTHKa ¢oTalu CBUHLIOBO-MEHBIX CY/Ib(UIHBIX PY/I.
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28

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

. AByxca3nble reHbl. OOpa3oBaHue, yCTOWYUBOCTD M Pa3pylLIeHHe TIeH.

CynbhuT HaTpUs, LMHKOBBIA Kyrmopoc W 6uxpomar Kaiusi. MexaHU3M JIeHCTBUSI U 00/1acThb
TIPUMEHEeHUSI.

doTauys Kene3HbIX py/.

JIBOMHOM 3/IeKTPUYECKUN CJIOH.

Opranuueckue gemnpeccopbl. CocTaB, MeXaHU3M JIeHCTBUS U 00/1aCTh IPUMEHEeHUS.
Br16op, pacueT ¥ KOMIOHOBKA ()JIOTOMAIIIMH.

Knaccugukarys v HasHaueHre (I0TalMOHHBIX pPeareHTOB.

KcanrorenaTsl. CBOMCTBa, MeXaHU3M JIeHCTBUS ¥ 00/1aCTb TIPUMEHEeHHSI.

dioTaLysg TOHKUX YaCTHULI.

BeposiTHOCTB (prioTarmy.

PearenTbi-perynsropsl cpeibl. CocTaB, MeXaHU3M JelCTBUS U 00/1aCTh PUMeHeHUs.
[pakTyrka (hroTauyy MeJHO-CBUHLIOBO-L{IUHKOBO-TIMPUTHBIX PY.

[IpouHOCTh 3aKperieHus My3bIlpbKa Ha MUHEPaTbHOW NMOBEPXHOCTH. YT0J1 (DOPMBI.
Anonsipable cobupareni. CocTaB, CBOWCTBA, MEXaHU3M JIeMCTBHS 1 00/1aCTh IPUMEHEHUs!.
[TpakTHKa (oTaLuy CBUHLIOBO-LIUHKOBBIX CY/Ib(QUIHBIX DY/,

TpexcasHble reHbl. BropuuHoe oborairjeHre B TEHHOM CJIOe.

OcHoBHbIe (OpMBI 3aKperyieHHs (PI0TalMOHHBIX peareHTOoB.

[pakTyrka (roTauyy anossipHbIXHeCYIb(UIHBIX MUHEPAsIOB.

AHanu3 cu, 1eHCTBYIOLIUX MeXXAy COMDKaroIMMUCS My3bIPbKOM 1 YaCTULIeH.
Kunkoe crekno. CocTtaB, MeXaHU3M JIeUCTBHS U 00/1aCTh TPUMEHeHUsl.

[TpakTHKa (0TaLy CBUHLIOBBIX Y LJUHKOBBIX OKUC/IEHHBIX U CMEeLIaHHbIX PY/I.
KvHeTuKa 3aKkperyieHrs1 4aCTHULIBI Ha ITy3bIPbKe BO3/yXa.

Karuonnbie cobupatenu. CBOiCTBa, MeXaHU3M [IeHCTBUsI U 00/1aCTb TIPUMEeHeHUsI.
BcnomorarensHoe roTaloHHOe 060py/j0BaHHe.

CKOpOCTb ¥ Ce/leKTHBHOCTH Mpotiecca (hoTaruu.

Crpoenue 1 KylacCU(HKALMS peareHToB-cobuparesnei.

[IpakTHKa (poTaLuy MeJHbIX OKUC/IEHHBIX U CMELLEeHHBIX PYJ.

I'ncrepesrc cMauMBaHuUs U ero posib NpY GuioTaLyu.

dioTauys KpynHbIX YaCTHULI.

[THeBMaTHyeckue (HIOTALMOHHBIE MalllMHBI. Y CTPOMCTBO, peryjupoBKa, MperMyllecTBa U
HeZI0CTaTKHU.

Llespro 1abopaTopHBIX PabOT MO JaHHOW AVCLIUIIMHE SIB/ISIETCS TIPAKTHUeCKoe O3Ha-
KOMJIEHHE CTY/JEeHTOB C pa3/IMYHbIMU (pJIOTAlIMOHHBIMU peareHTaMu U cxeMamu (oTaluu
TI0JIe3HBIX UCKOTIAeMBIX, a TaKKe TI0/TyueHre HaBBIKOB TI0 BBIITOJTHEHUIO PA3/IMUHBIX OTBITOB.
B uvacTHOCTH, CTYZAEHT J[O/DKEH yMeThb TIPaBWIbHO O0OOCHOBAaTb peAareHTHBIM PEXUM U
Tpe/ICTaB/IeHHYI0 cxeMy (oTauuu [/ 3aZ@HHOTO TWIA PY/bl, PacCUMTaTb OCHOBHBIE
rokaszaTequ oOOraljeHusi YW TpeJCTaBUTh  WHAWBUAYaJbHBIA OTYeT. Bce TOTydeHHbIe
SKCIIepUMeHTa/IbHbIe /laHHble HeoOXOJWMO TpPOaHaNIM3UpPOBATh, TIPOBEPUTH BBIMO/HEHA TN
OCHOBHasi 1leJib  paboThl, CHOPMY/JMPOBAaTh BLIBOALL ~ECIM  MOJyueHbl  HU3KHe
TeXHOJIOTHUECKHe TIOKa3aTelnd o0oramieHus, yKa3aTb BO3MOJKHble TIPHUMHBI U IYTH
TMOBBILLIEHUS TI0Ka3aTesle.

[Tpu BbITIOSTHEHUM pabOT CTPOro COO/MIO/aTh MpaBWIa TEXHUKU 0€30MacHOCTU U WH-
CTPYKLMHU TI0 paboTe C amnmaparypoi.

[TepeueHn 1abOpPaTOPHBIX paboT:
V3yueHue BIUSHUS pa3/IMUHbIX PeareHTOB Ha CMauMBaeMOCThb TTOBEPXHOCTH MUHEPAJIOB.
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V3yueHre CBOWCTB ()IOTALIMOHHOTO JeCTBHSI OCHOBHBIX peareHToB—cobOupaTeseil.l13yyeHue
CBOWCTB peareHToB - TeHo0Opa3oBaresiei.

V3yuenne cobupaTenbHOM CIIOCOOHOCTH peareHTOB — cCoOWpaTesiell MeTOJOM BaKyyMHOU
dbnoTarmm.

V3yueHne KUHETUKU (PJIOTALUH.

OboraiiieHue MeJHO-LIUHKOBOU PY/bI 10 CXeMe TPSIMOi CelleKTUBHOM (hioTaluu.

dnorauus yris.

N3yuenue paboThl HeripepbIBHOW (hI0TALIMOHHOM YCTaHOBKH.

dioTalys Ha MalllHe /il IeHHOW cemnapariyu.

@oTanys Ha KOJIOHHOW MalllvHe.

Llens BBINOMHEHUS KypCOBOrO IIPOEKTa MO AUCLHUIUIMHe «dDJoTalOHHBIM MeTOZ
oOorailjeHus’» COCTOMT B TOM, YTOOBI 3aKpenuTb U YIIyOWUTh TMpaKTUYecKue HaBBIKUIIO
oborarteHuo Mose3HbIX NCKOTaeMbIX (DJIOTALMOHHBIM METO/IOM, TIOJTyueHHbIe Ha JIEKIUAX U
TIPY BBITIOJTHEHUM J1ab0paTOPHBIX paboT. B 4acTHOCTH, CTYZAEHT /[0/DKEH YMEeTh TPaBUIBHO
000CHOBaTh TEXHOJOTUYECKYHD CXeMy (IoTallii ¥ peareHTHbI peXuUM, BbIOpaTh U
paccuuTaTh OCHOBHOE W BCIIOMOTaTe/ibHoe 000py/J0BaHHe U PaljuOHAIbHO Pa3MeCTUTh ero BO
dbnoTaloHHOM 1iexe.

B rmporecce BbINOMHEHMsI 3TOr0 MpPOeKTa CTYZEHT [O/DKeH HWCII0/b30BaTh 3HAHMS,
NO/ly4YeHHble paHee TIPM W3YUYeHWHM CMEeXHBIX [UCLMIUIMH, a TaKKe OMNbIT paboThl |
Hab/roleHus1 TIpU TIPOXO’KJeHWH TPOW3BO/CTBEHHON MPAKTUKU IO TIOTYYeHUIO TepBUUHBIX
npodeCcCHOHaIbHBIX YMEHUI U HaBBIKOB, a TAK)Ke JIMTepaTypy 0 BOIpOCaM NPOeKTUPOBaHUs
oboraruTenbHBIX (habpHK.

3afaneM Ha KypCOBOM TPOEKT TipeflycCMaTpUBaeTcss pa3paboTaTth  IMPOEKT
¢sioTalMOHHOTO  OT/Ee/NeHHs A TiepepabOTKU Py YepHbIX, LBETHBIX METa/yioB M
HEMEeTa/UIMUeCKOro ChIpbs. B cooTBeTCTBMM C 3a7laHMeM HeoOXoAuMo 00OCHOBATh
TeXHOJIOTUIO (JIOTallM, PacCYMTaTh KaueCTBEHHO-KOIMUECTBEHHYH) U BOJHO-IIJIAMOBYIO
CXeMbl, BEIOpaTh M pacCUMTaTh OCHOBHOE U BCTIOMOTraTe/ibHoe 000py/joBaHuMe.

[IpumepHoOe 3a/jaHue Ha KYpCOBOM MPOEKT:

PaspaboTate MpoekT (IOTaLMOHHOTO Liexa A oboramjeHusi pynel. Beibpate u
obocHoBaTh cxeMy oboraieHusi pyzbl. CliesaThb pacueT KaueCTBeHHO-KOJMUYeCTBEHHOW U
BOJHO-IIUIAMOBOM CXeM, a TakKe OCHOBHOTO U BCIIOMOTaTeIbHOr0 000py/j0BaHUS
(bnoTomaimH, mUTaTesell peareHTOB M KOHTAKTHBIX UYaHOB). BwiOpaTh ¥ 000CHOBaTb
peareHTHbI pexxuM A (uotauuu pyzAbl. ChenaTh MPOEKT KOMIIOHOBOYHOI'O pelleHUst
(oTalMOHHBIX MalllWH, TU1aH U pa3pe3 (oTalMoHHOro 1jexa.VicxoHble JaHHbIe: MaccoBast
JloNsl LIeHHOrO KOMIIOHeHTa B pyze, %, B KoHLeTpaTte, %, B XBOCTaX, %; KPYIHOCTb
Y3Me/IbYeHHOM pyZJbl U TPOM3BOAUTENBHOCT HA TMPOEKTUPYEMOM MpeANpUATHN 3ajaeT
TnperofiaBare/ib.

KypcoBoii MpoeKT BBIMOMHSETCS CTyJeHTaMH [0J, PYKOBOJCTBOM MperoJaBaress,
Ha3HaueHHOro Kadezpol, rnepej KOTOPbIM KaK[bli CTY[EHT OTYMTBHIBAETCSI O BBIIIOJHEHUH
MIpOeKTa B COOTBETCTBUM C YTBEPKJEHHbIM I'pa)MKOM M pacricaHreM KOHCYJIbTal|il.

KypcoBotii IpoeKT [0/KeH COCTOSITh U3 PACUETHO-TIOSICHUTE/TbHOM 3aIiCKu 00beM 35 —
40 cTpaHML] PYKOITMCHOI'O TeKCTa ¥ rpa(uueckor 4acTy, Ha KOTOPOM BbIUEPUMBAETCS I/1aH U
paspe3 (pIOTAlMOHHOIO OT/e/IeHUs, YepTeX BbINOJHSAETC Ha Jjucre ¢opmara A-
1.BbINOMHEeHHBIN NPOEKT 3allUILaeTcsl CTYIeHTOM IepeJ, KOMUCCHel rpernojasaTened us 2-3
YyesIoBeK, B COCTaB KOTOPOM BXOJUT PYKOBOJUTe/Nb IpoekTa. [laTa 3aljuThl Ha3HauyaeTcs
VHVBU/IYa/lbHO [JI51 K&XK0T0 CTYZEeHTa IpU BblJjaue 3a/jaHusl.

[Tpu BBINOIHEHUH KypPCOBOI'O IIPOEKTa Iepe; CTYIeHTOM CTOST c/edyroujue 3a0auu:

1. OTpa3uth pasBUTHE [JAHHOM OTPAC/IM TPOMBIIJIEHHOCTH Ha COBPEMEHHOM 3Tarle,
3HaueHUe ¥ MepCrieKTUBbI Pa3BUTHsL 00OTalieHus!.

2. B kpaTkoil XapakTepucCTHKe oOOoraleHUsi py/[bl MPUBECTH TPaHyJI0MeTpUUeCKUi
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COCTaB py[pbl, TIOCTYMAIOLIel B OTAe/leHHe U3Me/TbueHNs], U XapaKTepUCTHKY BeljeCTBEHHOTO
¥ XUMHUYECKOro COCTaBa pyAbl. HeoOXoauMO Tak)Ke TpeCTaBUThH TaOJMLIbI (WM KPUBBIE)
CUTOBOTO COCTaBa, a TAK)Ke JIaHHble MUHEepaJOrMyecKoro COCTaBa M XMMUYECKOTO aHaJIn3a;
OCHOBHBIE (pU3MYeCKHe CBOMCTBA PYAbl U MUHEPAJIOB.

3. Boibpate U 000CHOBaTh CXeMbl H3Me/bUYeHHs], KaaccuuKaruyd W 0o0OoralieHws.
PaspaboTath (BbIOpaTh) MpaKTUYECKHWE CXeMbl, TIPUMEHsieMble ZJisi 00OoralleHusl 3alaHHOTO
TWIA Py/bl Ha aHa/JOTMYHbIX OOBekTax. [laTh KpaTKoe OMMCaHWe W TIPHUBECTH PUCYHOK
TIPUHSTOM CXeMbl; YKa3aTh TeXHOJOrM4yecKue TioKa3aTtemu oboraiienus. Heobxogumo
00oCcHOBATh T11e/1ec000pa3HOCTh TPUMEHEeHHsT BLIODAHHOW CXeMbl OOOTalleHusi MyTeM ee
CPaBHEHUS] C HECKOJbKUMHU [JDYrUMH TEXHOJOTMYECKUMHM CXe€MaMH C YKa3aHWeM HUX
HeJJOCTaTKOB W TIPEUMYILeCTB. YUUTHIBasi CI0KHOCTh CPaBHEHWsI BCEX BapHAHTOB, MOXXKHO
OrPaHUYUTHCS CDAaBHEHWEM [IBYX-TPeX BapHaHTOB cxeM. OIIeHUTb BeJTMUMHY BKPArjIeHHOCTU
TOJIe3HBIX MUHEpasioB M XapakKTep WX TMpOpacTaHWs W WX BIWSHUE Ha BbIOOpD CXeMbI
oboraiieHusi, B YaCTHOCTH, Ha BbIOOP UMC/Ia CTaiuil oboraieHus. PaccMOTpeTh CriocOOHOCTh
MHUHEpaZioB K Tepern3Me/ibueHHI0 M OIUIaMOBAHHIO, 4TOOBI 00OCHOBaTh YMCJIO CTaAWi
oboramieHuss ¥ TN BbIOMpaeMoro oOOpyZOBaHMsl. BpIOpaTh KauyeCTBEHHYH CXeMy
oborarieHws.

Ha ocHoBaHuM BBIOpaHHOUW CXeMbl OOOTalleHusi U TIPUHATON K pacueTy 00OCHOBAaTh
11e/1ec000pa3HOCTb  MpUMeHeHHUs] (UIOTAlMOHHBIX peareHTOB. IIpe/CcTaBUTb MeXaHW3M
JelcTBUs (HIOTAL[MIOHHBIX PEareHToB.

4. I[Ipon3BecTy pacueT KaueCTBeHHO-KO/IMYeCTBEHHON CXeMBI.

5. BBIMO/HUTE pacueT BOJHO-IIJIAMOBOM CXEMBI.

6.BbIOpaTh M paccuMTaTh OCHOBHOE 000pY/[0BaHHe.

7. KpaTko omucaTh MeTOZbI ONMPOOOBaHKs U KOHTPOJISI TEXHOJIOTMYECKOTro TpoLiecca ¢
WCII0/Ib30BaHUEM CpeJCTB aBToMaTu3auuu. CrieflyeT TakKe KpaTKO OIMMCATh armaparhl
(yCTaHOBKM), TIDUHATBIE [Jis BCIIOMOTATebHOTO KOHTPOJS W PEryMpOBaHUs OCHOBHBIX
TlapaMeTpPOB TEXHOJIOTUYECKOT0 TpoLiecca 0borarieHusl.

8. M3/10)KUTh OCHOBHBbIE MEPOTIPUSITHSI 10 TeXHUKe 0e30MacHOCTH, HarpaB/ieHHbIe Ha
CHIDKEeHHe YPOBHsI TpaBMaTH3Ma, YJIyullleHWs CaHUTapHO-TUTHEHWYeCKUX YCIOBUH TpyZa
paboTHUKOB U Ap. (orpakaeHus, obecrieueHre 06€30TAaCHOCTH TyCKa arperaTtoB M MallluH,
3aIMTa OT TIOPAKEeHUsI 37IEKTPUYEeCKMM TOKOM, YCTPOMCTBO BEHTU/ISILIMK, OCBEIIleHHs, 3allyTa
OT 1lIyMa ¥ BUOpaLyu, MeporpusTHsi o 60ps0e C 3amblIeHHOCTBIO U T.J.).

ColepacaHue u ogopmaeHue nNOSCHUMEAbHOU 3anucku K 3A0aHuUr0 HA Kypcogoe
npoekmuposaHue no ¢paomayuu

Bo BBejeHMM OTpa)kaeTCs pa3BUTHe [laHHOW OTpacid TIPOMBIIIJIEHHOCTH Ha
COBPEMEHHOM 9JTarie, 3HaueHWe W TIepCTIeKTUBBI pa3BUTUsl oboraifeHus. B Kparkoi
XapaKTepUCTHKe oborailleHusi pyAbl TIPUBOJSATCS T'PAHY/JIOMEeTPUUYECKUM COCTaB pyJpbl,
TOCTyMaroIeld B OT[e/leHWe HW3Me/bueHHs, W XapaKTepUCTUKA BeIIeCTBEHHOTO U
XUMHUYeCKOTO COCTaBa py/bl. B pa3zene Jo/mpKHBI ObITh Tab/uMibl (MM KPUBBIE) CUTOBOTO
COCTaBa, a Takke JaHHbIe MUHEPAJIOTMYeCKOr0 COCTaBa M XMMHUECKOTO aHa/n3a; OCHOBHBIE
¢usnueckre CBOMCTBA pyJbl U MUHepanoB. Bbibop u 0bOOCHOBaHME CXeMbl U3MeJbUeHus,
K1accudukaiuu v oborameHusi. B atom paszgene Heobxoaumo paspabortaTh (BbIOpaThb)
TIpaKTHYeCcKre CXeMbl, TpUMeHsieMble /1J1s1 o0oralljeHUst py/| Ha aHaJlorMYHbIX 00beKkTax. JlaTh
KpaTKOe OIWCaHHWe W TIPUBECTH PUCYHOK TIPHHSATON CXeMbl; YKa3aTb TeXHOJOTHYeCcKHe
rokaszarenu oborameHus. Heobxogumo o060cHOBaTh —1ie/1eco00pa3HOCTb  TPUMeHeHUst
BBIOpaHHOU cxeMbl oborarreHusi. 1151 3Toro BeIOpaHHasi cxemMa CpaBHUBAETCSI C HECKOJIBKUMU
JPYTHMH TEXHOJIOTMUECKUMM CXeMaMH, YKa3bIBalOTCS WX HeJOCTaTKU U TIpPeMMYIecTBa.
YunThIBasi C/I0OKHOCTh CPaBHEHHsI BCeX BapHAHTOB TP KYPCOBOM TPOE€KTHPOBAHUM, MOXKHO
OrPaHUYUTHCS CDABHEHHEM JBYX-TPEX BapUAHTOB CXEM.

BenvurHa BKparieHHOCTH T10J1e3HBIX MUHEPAJIOB U XapaKTep WX MPOpacTaHUsl BIUSIOT
Ha BbIOOp cxeMbl oOoraileHusi, B UYaCTHOCTH, Ha BbIOOp uMC/a CTafud oboraijeHusl.
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CriocoOHOCTh MHHEpanoB K Tieper3MesibUeHHI0 W OLIIAMOBAHUIO TaK)Ke B/IWSIET HA UYMCIIO
cTaguii oborailjeHUss ¥ Ha TUMN BblOuMpaeMoro ob6opyzoBaHus. CregyeT y4WThIBaTh, UTO
neper3MesibueHde U OLVIAMOBaHWE BPEJHO BO BCEX C/IyyasiXx M II03TOMY HeoOXoAuMo
npuMeHeHre OonbLIOro uMciaa crafguid oboramieHusi. [locie aHamu3a BceX MaTepuasioB
BbIOMpaeTCsl KauecTBeHHasi cxema obOoramjeHusi. liMesi KaueCTBEHHYIO XapaKTepHUCTHKY
CbIpbsl, paCCUMTHIBAIOT  KaueCTBEHHO-KOJMYEeCTBeHHYI0 cxeMy oboraijenus. Ilpu
ohopm/IeHHM KYPCOBOTO TIPOEKTa HEeT HeOOXOAMMOCTH TPUBO/IUTH PacyeT BCEX Y37I0B CXEeMbI;
JI0CTaTOUHO MPUBECTH pacyeT OJHOI0 y3/a.
dopma 3anmcy KaueCTBeHHO-KOMYeCTBEeHHOW CXeMbl 00oraleHust

Ne onepanjuii | HaumeHoBaHU Q, T/u Y, % B, % g, %
Y IPOAYKTOB | e ornepauyy 1
TIPO/IYKTOB
1 2 3 4 5 6

Vicxops M3 JaHHBIX KaueCTBEHHO-KOJIMUECTBEHHOTO0 pacueTa TeXHOJIOTHMYeCKON CXeMbl
oboraiijeHHs], COCTaBJISIeTCSI UTOTOBBIN OasaHC MPOYKTOB 00OTall[eH s,

PacueT BojjHO-11171aMOBOM cxeMbl. Llesib MpoeKTUpOBaHKMsl M pacueTa BOJHO-1117IaMOBOM
cxeMbl - obecrieyeHre onTHManbHOro oTHoleHus: JK:T B orepanysix CXeMbl; OTpe/je/ieHue
KOJINYeCTBa BO/IbI, I00aB/sieMol (M/TH BBIBOAUMOM) B TOM WM WHOM OTIepalliH; OTIpe/ieieHre
o0111ero pacxo/ia BoJibl U coCTaB/ieHre 6amaHCcoB 110 Boje ( obimeid u cBexkeit ). [Ipu pacuete
c/ieflyeT yuuTbIBaTh, UYTO CyMMapHOe KOJIMYeCTBO BO/Ibl, TIOCTYyIMarolled B IMpoOLecc, Bcerjaa
JO/DKHO OBITb paBHBIM CyMMapHOMY KOJIMUECTBY BOZbI, YXOASIEMY U3 Tipoljecca C
KOHEeUYHbIMU TpoAyKTamu. OOijasi rnotpeOHOCTs BoAbl i 1iexa (¢pabpuku) Ha 10-15 %
TIpeBbIlIaeT TOTpeOieHre BOABI il TeXHOJIOTUUYeCKUX Iiesied (Ha CMBIB TOJIOB, TIPOMBIBKY
anmapaTtoB u T.A.). [loiHOro pacyeta BOJHO-IIJIAaMOBOM CXeMbl B TMOSICHUTE/IbHOW 3arnucKe
NpoBOUTh He Tpebyercs. HeoOXxogumo TOKa3aTh TOC/Ie0BaTeIbHOCTh pacyeTa, yKas3aTh
pacueTHble (pOpPMyJIbI U OKOHUATe/bHbIe pe3y/bTaThl pacueTa. [JaHHbIe pacyeTa CBOJSTCS B
OTZeTbHYI0 TabuIy.

dopMa 3anucu BOAHO-111JIAMOBOW CXEeMBbI

Ne oneparjuii | HaumeHoBaHMe
Y TIPOJYKTOB | Omeparyii u Q, T/u R W, M* /4 V, M*/u
NIPO/IYKTOB
1 2 3 4 5 6

s oNTUMU3ALMK TIPOLIECCOB W3MeJbueHUs, KIaCCU(PUKALMM, OOOoTalieHus ¢ T.II.
HeoOX0ZMMO TPOBOJUTL KaXK/AyH0 oreparjuto obpabotku ripu nosmydenun 3Hauenus 2K:T (R).
OTu 3HaueHWss OepyTCs WCXO[sl W3 TPAKTHUECKMX WM HCC/Ie/J0BaTe/bCKUX JaHHBIX.
Pa3xipkeHHe TIPOJYKTOB OCYILECTB/ISeTCS A00aB/eHHeM BOJbI, UTO JIEFKO OCYII[ECTBHMO.
Ymenblienre otHoieHus JK:T TpeOyeT onepaiuii 00e3BOXXUBaHMsI, KOTOPble 3HAUWTETLHO
cnoxkHee. IlosTtomy omeparuy 00e3BOKMBAHUSI C/ieiyeT BBOJWTh B CXeMy B KpalHHX
C/lyyasix, KOrZia OHM HeoOXOAUMBI /I/IsI TIOBBILIIEHUS] TEXHOJIOTMYEeCKUX TokKa3aresieil. HopMer
pacxofia  [JOTOJIHWTEbHOW  BOJBI,  SIBJISIIOTCS ~ TOXKEe  WMCXOJHBIMH  TTOKa3aTessiMu,
HeoOXOZMMBIMU TIDH pacueTe BO/OLIIAMOBOM CXeMbl. BJIa)KHOCTh OT/€/IbHBIX TPO/AYKTOB,
VMEIOIUX OTHOCHUTEIbHO TIOCTOSIHHYH) WM KOJIeOJFOLIYIOCS B y3KHMX IpefienaX 3HaueHUH
BeJIMUMHY, TaK)Ke COCTaBJ/IsIeT TPYIIY MUCXOAHBIX TIOKa3aTesiel i pacyeTa BOZOILIAMOBOM
CXeMBlI.

[Tocsie Bcex pacyeTOB Ha KaueCTBEHHYIO CXeMy OOOTall[eHHs] HaHOCSTCS CTPelKd K
MEeCTY TIOZIau¥ BO/[bI C YKa3aHWEM ee KOJTMYeCTBa.

Ha ocHOBaHMUM TE€XHOJIOTMYECKOUM CxeMbl 00OOraijeHusl TIPOU3BOSATCS BHIOOD M pacuer
obopypoBanus. [1pu BeiOOpe 000pyI0BaHUs pelIalOTCsi B OCHOBHOM TpH Borpoca: 1) BeIOOp
THIa (JIOTAIIMOHHOW MaIlIMHEL; 2) oripeZiesieHre TpedyemMoro oobemMadI0TaluOHHON MalliiHbI
B 3aBHCHMOCTH OT YCJIOBUH ee pabOTbI W pa3Mepwl; 3) ONpeZeneHHe ONTUMAJbHOIO B
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TEXHOJIOTMUECKOM W TEeXHWKO-)KOHOMWUECKOM OTHOIIEHUSIX pa3Mepa (UioTalfioHHON
MallliHbl U B CBSI3U C 3TUM He0oOXOJMMOr0 KOJMYecTBa YCTaHaBIMBAaeMbIX (IOTAL[MOHHBIX
MammH. Tak Kak pacyeT CBOJIMTCS B OCHOBHOM K OIIpeZieJIeHHIO KOMM4YeCcTBa 000pyAOBaHus,
TO 1]esiecoobpa3Ho Bce 060pyioBaHe CBeCTU B TaO/HULLy.

®opma 3amucH CBOAHOM Tab/HIbl (DI0TAL[MOHHBIXMAIITUH

HaumenoBanu Tun KomuuecTtBo Oo01ee
e oriepaliii | (bJIOTAI[MOHHOM | IIT.HA OIHY | KOJMUYeCTBO,
MaIlUHbI CEeKLIMI0 LT
1 2 3 4

Beibpath ¥ onmcaTb BcrioMoratenbHOe 000pyZoBaHMe, K KOTOPBIM OTHOCSITCS
KOHTaKTHbIe YaHbl M IUTaTeNIN [/l JO3UPOBKU U PaBHOMEPHOM I0/lauMl peareHToB.

[To pe3ynbTaTaM BBIMOJHEHHBIX DPAaCYeTOB BBINOJHUTh TPOEKT KOMIIOHOBOUHOIO
pelleHus (GIOTAalMOHHBIX MAlllVH, T/IaH U pa3pe3 (PJI0TalMOHHOrO Liexa.

[IpumepHBbIii ITepeueHb TeM KypCOBOTO MPOeKTa

MaccoBas
Ne [IpoussoguTens
Bapua HanmMeHoBaHMe M0/1€3HOT0 HCKOITaeMOoro HOCTb, Ao
KOMIIOHEHTOB
HTa T/4ac o
, /0
1. I'padurosas pyzna 800 2,5
2. I'paduroBas pyja 2000 5,5
3. MepHas pyza 4000 1,5
4. MepHnas pyzga 2000 1,2
5. MeaHo-LIMHKOBAast 3000 1,1u2,1
6. MepaHO-1IMHKOBAst 4000 1,3u1,8
7. MeaHo-LIMHKOBAst 5000 1,2u19
8. ®roopuUToBas 1000 17
9. ®roopuToBast 1200 16
10. | PryTHO-(roopuTOBas 1500 0,1u 16,5
11. CBUHLIOBO-1JTMHKOBast 3500 0,7ul,5
12. CBUHIIOBO-ITMHKOBAs 3000 0,5ul,7
13. CBUHII0OBO-MeHast 4000 0,8ul,2
14. CBUHLIOBO-MeIHast 2000 09uld
15. Yrosnb 4000 Ac-22
16. Yronb 5000 Ac-24
17. [MomumeTannuueckas pyaa (Pb, Cu, Zn) 3000 0,7,09, 2,1
18. [MonumeTtannuueckas pyza (Pb, Cu, Zn) 5000 0,9,1,2,2,2
19. | PryTtHO-(roopuToBast 2500 0,11u 19
20. MepaHO-1IMHKOBAst 4000 1,2u2,1
21. MeaHo-LIMHKOBAst 3500 1,1u1,8
22. MepHO-LIMHKOBast 4500 0,9u 2,1
23. MeaHo-LIMHKOBAast 4000 0,7u 3,1
24. Mepnas 2500 1,5
25. Mepanas 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 CeNeKTUBHOCTb(/IOTALIUH.
TIPOLECCOB, TIOKa3aTe/In .
MOU3BO/CTRA 3. @orauusaYacTULpa3TIMYHOUKPYITHOCTU

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:
PasBUTHANHHOBAIIMOHHBIX 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/icTaBUThL B Tabsmile. VicxogHble AaHHbIe: MaccoBas Ao/siCu B pyze — 0,9 %, B KoHrjeHTpaTe — 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 ¥ KOMIIOHOBKAa OCHOBHOTO M BCIIOMOTaTelbHOTO (JIOTALHOHHOTO
obopyjoBaHust

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

3HaThb TIPUHLIUATIEL K METO/[bI
CO3/IaHHUST COBPEMEHHBIX ITepeueHb meopemuuecKux 60NPOCO8 K IK3AMEHY:
MH(OPMALIMOHHBIX 1. OcHoBHBIE (haKTOPHI, BAMSIOIIE Ha TEXHOJIOTHIO (DIOTAL[|H.
TeXHOJIOTHIMB MTPAaKTHUeCKOMH 2. TexHO/IOrMUYECKHEe CXeMbI U peareHTHbIe PeXKUMBbI (DJIOTAILMKU PY/LIBETHBIX, UEPHBIX METa/l/IOB
JeATeIbHOCTH 1 HEMeTa/l/TNYeCKOro ChIPhSL.
oboraTuTe/IbHBIX
TIPOM3BO/ICTB
YMmets TIPUMEHSITh TIPUHLIUTIBI U

IIpumepHble npakmuyecKue 3a0aHus 0151 3K3aAMeHa:
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CTpyKTypHBI
Y 3JIeMEeHT
KOMITeTeHLINU

[TnaHupyemble pe3y/bTaThl
o0OyueHust

OueHouHbIe CpejCTBa

MeTO/ibl CO3/,aHUS
COBpPEeMEeHHbIX
MH(POPMAaLIMOHHBIX
TeXHOJIOTUMB MPAKTUYEeCKON
JesITe/IbHOCTU
00oraTUTe/TbHBIX
TIPOM3BO/CTB

CocTaBUTb CXeMy U peareHTHbIA peXKuM Jis (I0Taliy py bl

Bnagets

TIPUHLIUIIAMU U MeTOAAMU
CO3/laHKsI COBPEMEHHBIX
H(bOPMaL[MOHHBIX
TeXHOJIOTUMB MPAKTUUYeCKOM
JlesTeTbHOCTH
oboraTUTe/IbHBIX
TIPOM3BO/ICTB

BbinosaHums 3a0aHue:

Bribpats 1 060CcHOBaThH cxeMy oboraitieHus 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 ZI0/THO LIEHHOTO KOMITOHEHTa B py/e,
TIPOU3BO/IUTE/TLHOCTh MPUHSTH TI0 TabHLIe.

HanpuMep: ucxo/iHble JaHHbIe: CO/lep>KaHKe B M3Me/lbueHHOM pye kiacca -0,074 mm — 60 %;
MaccoBas ot 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)ITopsigok mpoBefeHHsI MPOMEXYTOYHOH aTTeCTALMH, MOKa3aTe/ Il U 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
BBITIOJIHEHUS U 3alUThl KYPCOBOTOMIPOEKTA.

OK3aMeH 110 JaHHOW JUCLUIIIMHE MMPOBOAUTCS B YCTHOU (hopMe IO 3K3aMeHallMOHHbIM
Ouneram, KaXK[plii U3 KOTOPBIX BK/IIOUAeT 2 TeOPEeTHUECKHUX BOTIPOCA M OFHO TPAaKTHYeCKOe
3a/jaHue.

OK3aMeH TMPOBOAUTCS TI0 OMieTaM, OXBaTHIBAIOIIUM BeCh MPOiIeHHbIN MaTepuait. [1o
OKOHYAaHWU OTBeTa 3K3aMeHaTOp MOJKeT 3a/laTb CTY/JeHTYy AOIOIHUTe/bHbIe U YTOUHSIOI[1e
BOMPOCKHL. [10/10’)KUTETBHBIM TaK)Ke OyJeT cTpeM/ieHHe CTYZEeHTa U3/I0KUTh Pa3/THUHbIe TOUKH
3peHus Ha pacCMaTpuBaemylo IpobseMy, BbIpa3WTh CBOe OTHOIIEHHEe K Hel, MPUMeHUTHb
TeopeTHYeCKre 3HaHUs 110 COBPeMEeHHBIM Mpo0b/ieMaM 000TalleHus TI0/Ie3HbIX UCKOTIaeMBbIX.

IToka3arTenu U KPUTepUH OLleHNBAaHUA JK3aMeHa:

— Ha OLIeHKY «OT/IMUYHO» » (5 6asioB) — 0OyuaroIuiics TToKa3biBaeT BHICOKUN yPOBEHb
c()OPMHPOBAHHOCTM  KOMIIeTeHLMH, T.e.  CTY[eHT, TIpe/CTaB/seT BCeCTOPOHHee,
cucTemMaThyeckoe U TyboKoe 3HaHMe yueOHO-TIPOrpaMMHOTO MaTepuasia, yMeHrHe CBOOOIHO
BBITIO/THATH 3a/jaHus, IpelyCMOTPeHHbIe NTPOrpaMMOM, YCBOMBILINM OCHOBHYIO U 3HAKOMBIN C
JIOTIOJTHUTeNIbHOM JIUTepaTypou, peKOMeHJ0BaHHOW mporpammoil. Kak mnpaBumio, orjeHka
"OTIMYHO" BBICTAB/ISIETCS CTyZleHTaM, YCBOMBIIMM B3aWMOCBS3b OCHOBHBIX ITOHATHM
JUCLIMIUIMHBL B UX 3HayeHWHW [y TiproOpeTraemoii rpodeccu, MPOSBUBLIMM TBOpPUeCKHe
CrIOCOOHOCTM B TIOHMMAHUM, W3/I0)KEHWM W WCIOMb30BaHWM  y4eOHO-TIPOrpaMMHOTO
MaTepuasa.;

— Ha OLIEHKY «XOpomio» » (4 6ata) — oOyJaroIuiics MoKasbIBaeT CPeHUN YPOBEHb
c(OPMHUPOBAHHOCTH KOMIIETEHL[UM, T.e. CTy[eHT TpeJCTaB/sieT TOJHOe 3HaHHe y4eOHO-
NIPOrpaMMHOr0 MaTepuasa, YCIHellHO BBINOIHAKIMK I[peyCMOTPEHHble B IIporpamme
3a/laHus, YCBOMBIIMK OCHOBHYHO JIUTEpaTypy, peKOMeH/0BaHHyl0 B mnporpamme. Kak
MpaBW/IO, OL|EHKA 'XOpOoWIO" BBICTAB/ISETCS CTYJEHTaM, I10Ka3aBLIMM CHUCTeMaTU4YeCKUn
XapakTep 3HaHWM TI0 AWCLUIUIMHE W CIIOCOOHBIM K MX CaMOCTOSITeJIbHOMY TIOTIOJTHEHHIO U
00OHOB/IEHUIO B XO/Ie AajbHelIel yueOHOM paboThl U IPOQeCCHOHATBHOM [1eITe/TbHOCTH;

— Ha OLEHKY «Y/OBJeTBOpUTeJIbHO» » (3 0ama) — oOyuaromuiicsi TOKa3bIBaeT
MIOPOTOBbIM YPOBEHb C(HOPMHUPOBAHHOCTU KOMIIETEHLUM, T.e. CTY/eHT, Npe/CTaB/seT 3HaHUs
OCHOBHOTO yueOHO-TIPOrpaMMHOT0 MaTepuaja B oO0beme, HeOOXOAUMOM jisi Ja/ibHeuie
yueObl ¥ TIpeACcTOsIIIEN pabOThI TO CITELMaTbHOCTH, CITPAB/ISIOUIMNACST C BBITIOJTHEHUEM
3a/laHuii, TpelyCMOTPEHHBbIX IIPDOrPaMMOM, 3HAaKOMbIM C OCHOBHOW JIATEpaTypoM,
pPeKOMeH/J0BaHHOM NporpaMMmor. Kak mpaBuiio, oLieHKa "y/I0B/IeTBOPUTE/IbHO" BbICTABIISIeTCS
CTyJleHTaM, [JONYyCTHBIIMM IIOIPellHOCTH B OTBeTe Ha 3K3aMeHe U IIPU BBIIOJHEHUU
9K3aMeHALIMOHHBIX 33/laHWi, HO 00/aafomuM  HeoOXOAWMBIMH — 3HAaHUSIMH  IJIST KX
yCTpaHeHus 10/, PYKOBO/CTBOM IIperiofiaBare’isi;

— Ha OLIEHKY «HeyZOBJIeTBOPUTENLHO» » (2 Oama) — pe3ynbraT oOyueHWs He
JOCTUTHYT, OOyuaroiuiicsi He MOXXeT T0Ka3aTh 3HaHWsS Ha YpPOBHe BOCIPOU3BeEHUs U
o0ObsicHeHusi MHGOPMALM, He MO)KeT TIOKa3aTb WHTEe/JIeKTya/lbHble HaBBIKK PpeIleHus
TMIPOCTBIX 3371y, T.e. Y CTy/leHTa, 00Hapy’>KUBArOTCs Mpobesibl B 3HAHUSIX OCHOBHOTO yueOHO-
NPOrPaMMHOTO  MaTepHasa, [JOCTUTHYThI TIPUHLUIWA/IbHBIE OIIMOKM B  BBIOJHEHUH
1pe/lyCMOTPEHHBIX NTPOrpaMMOi1 3a/laHUH.

Ha OLIEHKY «HeyZoBieTBopuTenbHO» (1 6aymun) — oOyvaroumiicsi He MOJKET T0Ka3aTh
3HaHUsI Ha YPOBHe BOCTIpOU3Be/leHUs] U OOBsicHeHUsi WHGOpMalK, He MOJKeT TI0Ka3aTh
VIHTeJIJIeKTya/IbHble HaBbIKY PelleHUs MPOCThIX 3a/ay.

IToka3aTenu M KpUTepHUH OLleHMBaHUA KypPCOBOI'0 NPOeKTa:



Ha OLIEHKY «OT/IMYHO» (5 6animoB) — paboTa BBINOJIHEHA B COOTBETCTBHUHM C 33/|aHUEM,
oOyuvaroluiicss TOKa3biBaeT BBICOKUM YpOBeHb 3HAaHWH He TOJBKO Ha YpOBHe
BOCITPOM3BeJieHNsT U 00bsiCHeHHs1 UH(OpPMaIy, HO M MHTe/IeKTya bHble HaBBIKK PeLIeHUs
npobsieM M 3a7iau, HaXOXK/eHHsl YHUKa/JbHBIX OTBETOB K MpoOsieMam, OLeHKM W BbIHECEeHUsI
KPUTUUYECKUX CY>K/IeHUH;

Ha OLIeHKY «xopoio» (4 6amia) — paboTa BbINOJHEHA B COOTBETCTBUM C 3aJlaHUEM,
oOyyJaroImuiics TIOKa3biBaeT 3HAHUSI He TOJILKO Ha YPOBHE BOCIIPOM3Be/eHUsS U OOBSICHEHUS
WHpOPMaLIMK, HO U WHTe/IeKTya/lbHble HaBbIKWA DellleHdsi TpobsieM U 3ajjau, HaXOXKAeHUst
YHUKa/IbHBIX OTBETOB K IP0o0/ieMam;

Ha OL|EHKY «YZOB/IeTBOpUTeNbHO» (3 Garia) — paboTa BbINO/HEHA B COOTBETCTBUU C
3afaHueM, 0OyJaroOLMiACS TOKa3bIBaeT 3HaHWs Ha YPOBHE BOCIIPOM3Be/IeHHS M OObsSCHEeHUs
VMH(pOpMalLMy, UHTe/UIeKTyaslbHble HaBbIKU pellleHHs IPOCThIX 3a/ay;

Ha OIIeHKY «Hey/I0B/IeTBOPUTeNbHO» (2 0asina) — 3afaHue TperofiaBaTesisi BBITOTHEHO
YaCcTUYHO, B TIpoliecce 3alllydThl paboTbl 00yUarolUiics AOMyCKaeT CylleCTBeHHbIe OLIMOKH,
He MOJKeT [10Ka3aTb UHTe/IeKTya/IbHble HaBbIKW pellleHus IT0CTaB/IeHHOW 3a/jauH.

Ha OLIeHKY «Hey/loB/leTBOpuTenbHO» (1 Gart) — 3ajaHue mperojaBaresisi BbIIOTHEHO
YaCTUYHO, OOYYaIOIUHACS He MOKET BOCIPOU3BECTH U OOBSICHUTH COJiep)KaHWe, He MOJKET
M0Ka3aTh MHTeJIJIeKTya/lbHble HaBbIKM pelleHHs T0CTaB/JIeHHOU 3a/lauM.

8 YueOHO-MeTO[MUECKOE U HH()OPMAIHOHHOE 00ecreueHHe JUCIUTUTHHBI (MOAY/1s)

a) OcHoBHas 1uTepaTypa
1. AbpamoB, A.A. ®noraloHHble MeTo/bl oboraiieHus [DJIeKTPOHHBIM

pecypc] : yue6HMK / A.A. ABpamoB. — DJieKTpoH. jjlaH. — Mocksa : ['opHast kaura, 2017. —
600 c. — Pexxum poctyna: https://e.Janbook.com/book/111390. — 3aru. ¢ 3KpaHa.

2. Bouapo, B.A. ®oTanMioHHOe oOoraiieHde TOJe3HBbIX  HCKOIaeMbIX
[DnekTpoHHBIM pecypc] : yueOHMK / B.A. BouapoB, B.A. WrHatkuHa, T.W. FOmmHa. —
OnekTpoH. gaH. — Mocksa : ['opHas kuwura, 2017. — 837 c. — Pexum focrymna:
https://e.lanbook.com/book/111386. — 3arJ1. c 3kpaHa.

3. CopokuH, M.M. ®oTaljioHHBIE METO/IbI OOoTraleHnss. XUMUUeCKHe OCHOBBI
dnoTauuu [OnekTpoHHbIN pecypcl: Yu. mocobue. — M.: U3n. Jom MUCHC, OBC «JlaHb»,
2011. —411 c. - ISBN 978-5-87623-237-3.

0) /lomo/iHUTE/IbHAA JIMTEPATypa
1. AbpamoB, A.A. ®noTauMOHHble MeToAbl oboraweHnss [DNeKTPOHHLIN
pecypc] : y4yebHuk / A.A. ABpamMoB. — INEKTPOH. AaH. — MockBa : FoOpHas KHUra,
2008. — 711 c. — Pexum pgocTtyna: https://e.lanbook.com/book/3269. — 3arn. ¢
3KpaHa.
2. UmwkeBckuii B.b. MuHepanusaiusi My3bIpbKOB BO3JyXa Mpu ¢roTaluu: Yu.
rocobue. Marauroropck: MI'TY, 2000.
2. AbpamoB A.A. ®noTariioHHBIe MeTO/IbI 0OorameHust. - M.: Hezapa, 1984.
3. Teopust u texHonorus dnortatmu pyz / Ilog pen. O.C. borganoa. — M.: Heppa,
1990.
4. Tlepuopnueckue usfaHus: "OboraijeHue pyA"', pedepaTuBHbIM XypHan "T'opHoe
neno", "T'opHbIi )KypHan'", "T'opHbIH KypHasl. M3BecTrsi BBICHINX YUeOHBIX 3aBeJjleHUi .

B) MeTtoanueckue yka3aHus
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1. YumxkeBckui B.B.

JIabopaTopHelli  TIPaKTUKyM.  «®JIOTALMOHHBIA  METOJ

oboraijeHust [y CTy[eHTOB crnenpanbHoctd 130405.65 [gHeBHOH | 3a04yHOM  (opm
o0yuenusi». - Maruuroropck: MI'TY, 2014.

r) IIlporpammMHoe oGecnieyeHre U HHTEPHET — PeCyPChI
http://www.twirpx.com/files/geologic/dressing/ - oubmoTeka TeXHUUECKOU

JIUTepaTyphbl

http:/elibrary.ru/defaultx.asp - HayuHast 3;ieKTpoHHast bubmoreka eLIBRARY.RU

9 Marepua/IbHO-TeXHHYECKOe ofecrieyeHHe JUCHUILTHHBI (MO/y/1s1)

MaTepI/IaJILHO—TEXHI/IquKOE obecrieueHue JUCHUIT/IMHBI BK/ITFOYAeT:

Tun v Ha3BaHUe ayAUTOPUU

OcHalljeHne ayJIMTOpUn

JleK1[MOHHas ayAUTOpHS

MybThMeIUliHbIe CPe/ICTBa XpaHeHus, Tiepejilaund 1
Tripe/icTaB/eHUsi UHQOpMaLUU

Jlaboparopust MexaHUUeCKUX
HCC/ie/IOBaHUM

qDJIOTaLII/IOHHBIe MAIIINHEBI; na60paToprle MeJIbHUIbI
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