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JIner akTyanuzanun padoyeii mporpamMmbl
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1 [Mesi ocBOeHMA JUCLUIIMHBI (MOAYJISA)

LlensiMmu oCBOeHHSI JUCLUIIMHBL «@DJIOTALMOHHBIA MeTo oboraijeHusi» SIBJISTFOTCS
pasBUTHE Yy CTY/[IeHTOB JIMYHOCTHBIX KayecTB, a Takke (hOpMHpOBaHHE TMpOodeCcCHOHATbHBIX
KOMIleTeHIMA B cooTtBeTcTBUU C TpeboBanusmu PI'OC BO mo crermansHocty 21.05.04
T'opHoe geno.

2 MecTo quciiuruiMHbI (MOJyJ/IsI) B CTPYKTYpe 00pa30BaTe/IbHOI NPOrpamMMbI

HOuctprnvHa PoTalMoHHBIA MeTof, oboraijeHus BXOAWT B BapHUaTHBHYIO YacTb
yuebHOro mniaHa o6pa3oBaTe/lbHOM TTPOrPaMMBbI.

[Onsi  u3ydyeHUs  JUCLIMIUIMHBI ~ HeoOXOJWMbl  3HaHUS  (YMeHMs,  BraJieHus),
copMupoBaHHbBIE B Pe3yJbTaTe U3yUeHUs AUCIUTUIAH/ TIPAaKTHK:

Xumust

du3nvecKass XUMHUS

Xumusi pioTopeareHToB

TepmoaviHaMyKa (HIOTAl[HOHHBIX CUCTEM

du3nyecKre MeTO/bI U3yUeHUs! TI0/Ie3HBIX MCKOaeMbIX

3HaHus (yMeHus, BaJieHus1), TIOJyYeHHble TPYU U3yUYeHHH JJaHHOW JUCLIUIJIMHBI OyayT
HeoOXOZUMBI 151 U3yUeHUs] UCLIUI/TMH/TIPAaKTHK:

[Tpou3Bo/iCTBEHHAS - MpeJAUIIOMHast IpaKTHKa

[ToaroroBKa K cjjaue U cjjaua rocyAapCTBEHHOrO 9K3aMeHa

[MToAroToBKa K 3all[UTe W 3allyTa BBIMTYCKHON KBaTM(pUKALIMOHHON PabOThI

[TepepaboTka 1 MCII0/Ib30BaHUE POAYKTOB oboralijeHust

[TpoekTrpoBaHue 0b60OraTUTETBLHBIX (abpUK

OCHOBBI HayUHBIX UCCJI€/I0BAHUM

3 Komnerenyuu obyuaromerocs, ¢gopMupyembie B pe3y/ibTaTe 0CBOEHUA

AUCIUIVIMHBI (MO/y/151) M TU/IAaHUPYeMble pe3y/IbTaThbl 00yYeHust

B pe3ynbraTe 0CBOEHHS AUCLUMTUTMHBI (MOAYsl) «DIOTalMOHHBIA MeTo/ 00oraleHus»
oOyuaroruiics fomKeH 06/1afiaTh CaeyIOLMMU KOMITeTeHLIUMU:

CTpYyKTYDPHBIi [TnaHupyeMble pe3ysibTaTbl 00yueHUs
3/1IeMeHT
KOMITeTeHLIUH

[TK-4 roTOBHOCTBIO OCYILIeCTB/IATh TEXHUUECKOe PYKOBO/ICTBO TOPHBIMU U B3PBIBHBIMU
paboTamu MpH KCIUTyaTal[MOHHON pa3Be/iKe, OObIUe TBepAbIX M0JIe3HBIX NCKOTIAeMBIX,
CTPOUTEJILCTBE M IKCITyaTalliy TI0/I3eMHbIX 00beKTOB, HEIIOCPe[CTBEHHO YITPABJIATh
TIpoIieccaM¥ Ha TIPOU3BO/ICTBEHHBIX 00beKTaX, B TOM UKCJIe B YCIOBUSIX Upe3BbIUaiiHbIX
CUTYaLUM

3HaThb OCHOBHBI€ IMOHATHA MeTO/J 0B, C1riocob0B 1 CpeacCTB I10/IyYeHH CbIPDbA U
KOHLIEHTPATOB IMPpH Hepepa6OTKI/I I10J1I€3HBIX MCKOITIdeéMbIX




YmeTb BbIOMpATh TEXHOJIOTHIO TTPOU3BOACTBA paboT 10 060TaIeHHI0 TI0Te3HBIX
HCKOTIaeMbIX, TIPUMEHSITh CII0COObI U CPeZCTBA IS TIOTyUYeHUst
KOH/IMLIMOHHBIX KOHIIEHTPaTOB

Bragetsb CIOCOOHOCTBIO BBIOMPATh Y PACCUMTHIBATH OCHOBHBIE TEXHOJIOTHUECKHUE

rapameTpbl 3(PEKTUBHOTO ¥ 9KOJIOTHUYeCKH 6e30MacHOro TpOU3BO/ICTBA
paboT 1o TiepepaboTKe U 000TraIlleHHI0 MUHEPA/TLHOTO ChIPbsSl HA OCHOBE
3HAHWH MPUHIUIOB (DJIOTALIMOHHOTO MPOEKTUPOBAHUS TEXHOTOTHUECKUX
cxeM 060raTUTeIbHOrO MPOM3BO/ICTBA U BIOOPa OCHOBHOIO U
BCIIOMOTaTe/IbHOr0 000raTUTeTbHOTO 000PYI0BaHMUS




[TK-5 roToBHOCTBIO IEMOHCTPHUPOBATh HaBBIKA Pa3pabOTKH MJIAHOB MEPOTIPUSTHIA TI0
CHIWKEHHIO TeXHOTeHHOM Harpy3Ky IIPOU3BO/CTBA HA OKPY KakoLLyH0 Cpefly IpH
9KCIUTyaTallMOHHOU pa3Befike, A0ObIUe 1 mepepaboTKe TBeP/bIX TOIe3HBIX NCKOTIAaeMbIX, a
TaK’Ke IPU CTPOUTE/bCTBE U SKCIUTyaTal|uy M0/i3eMHbIX 00bEKTOB

3HaThb

HayyHble MeTO/bl 1 MEPONPHUATHS 110 CHW)KEHUIO TEXHOTeHHOW Harpy3ku
Ha OKPY’Kalollyt0 Cpe/ly MpU KCIUTyaTal[MOHHOW pa3Be/iKe, 100bIue 1
riepepaboTKe TBep/IbIX 0JIE3HBIX MCKOTIAeMbIX

YMmeTb

TIPUMEHSTh Hay4YHble MeTO/bl U MEPOTIPUSATHS M0 CH)KEHUIO TEXHOT€HHOU
Harpy3Ky Ha OKDPY>KatoIllyto cpefly MpH SKCIUlyaTalliOHHOW pa3BejkKe,
n00bI-ue U repepaboTKe TBEP/BIX MMOJIe3HBIX UCKOTIAeMbIX

Bagets

HaBbIKAMHU TIPUMeHeHHs] HayYHbIX MeTO/I0B U MePOTIPUSITUIA TI0 CHUYKEHUIO
TeXHOTeHHOM Harpy3Ky Ha OKPY>KaroIIyI0 Cpely TIpY 3KCITyaTaliMOHHON
pa3Bejike, Io0ObIue U riepepaboTke TBEP/bIX MMOJIe3HBIX UCKOTAaeMbIX

[TK-12 roTOBHOCTBIO OMEPaTUBHO YCTPaHATh HapyLIeHUs IPOU3BO/CTBEHHBIX MPOLIECCOB, BECTH
TIepBUYHBII yUeT BBINOJIHSIEMBIX Pab0T, aHAIM3UPOBaTh OTepPAaTHBHbIE U TEKYIIMe TIOKa3aTeu
TIPOM3BO/ICTBA, 000CHOBBIBATH MPe/I/I0XKeHHsI TI0 COBEPILIeHCTBOBAHUIO OpraHU3aLiu

TMIPOK3BO/CTBA

3Hatb OCHOBHbIe TeHZIeHLIUY Pa3BUTHS TIPOM3BO/CTBEHHBIX MPOLIECCOB,
roKasaTesy Mpou3BO/CTBa

YmeTb MPUMEHSITb U3yUYeHHble TeH/JeHL[UM Pa3BUTUSI POU3BO/ICTBEHHBIX
TMPOLIeCCOB, MOKa3aTe/u MPOM3BO/CTBA B MPO(eCcCHoHaTbHOM
JlesiTeIbHOCTH

Bnagetsb TeH/eHLUsSMU Pa3BUTHS TIPOM3BO/CTBEHHBIX MPOLIECCOB, MOKa3aTeTn

TIPOU3BO/ICTBA B TIPO(eCCHOHALHOM AesATeTbHOCTH

ITK-19 roTOBHOCTBIO K pa3paboTKe MPOEKTHLIX HHHOBALIMOHHBIX PEeIIeHUH T10
9KCIUTyaTal|MOHHOH pa3Be/ike, J00ObIUe, TIepepaboTKe TBEPABIX MOJIe3HBIX HCKOAeMbIX,
CTPOUTEJILCTBY U SKCILTyaTalluy TI0J3eMHBIX 00BEKTOB

3Hatb OCHOBHbIe TeH/IeHLIUY Pa3BUTHSI MHHOBALIMOHHBIX PelleHUi 110
riepepab0OTKe TBEP/IbIX T10JIe3HBIX UCKOTIaeMbIX

YmeTb MPUMEHSITb U3yUYeHHble TeH/|eHI[MU Pa3BUTHsI MHHOBAL[MOHHBIX PelleHui
110 riepepaboTKe TBeP/bIX M0JIe3HBIX KCKOMTAeMbIX

Bnagetsb TeH/IeHIUSIMA Pa3BUTHSI MHHOBAIIMOHHBIX PellleHnH 110 TiepepaboTke

TBEPAbIX IMOJIE3HBIX NCKOIdeMbIX

[TICK-6.4 criocobHOCTBIO pa3pabaThiBaTh U Peaju30BLIBATh MPOEKTHI TTPOM3BOZICTBA ITPH
nepepaboTKe MUHEPA/IbHOT'O U TEXHOT€HHOT'O ChIPhsi HA OCHOBE COBPEMEHHOM MEeTOZI0/I0TUH
MPOEKTHUPOBaHUS, PACCUMTBIBATh NTPOU3BOAUTE/ILHOCTD U OMpee/siTh IapaMeTpbl
obopyoBaHusi oboratuTebHBIX (habpHK, OPMHUPOBAThL TeHEepabHBIN M7IaH U KOMITIOHOBOUHBIE
peliieHus1 000raTUTe/NbHBIX (habpHK

3HaThb BCe JTarlbl IPOU3BO/ICTBA TPY MepepaboTKe MUHEepaTbHOTO U TEXHOTeHHOTO
CbIpbsSl HA OCHOBE COBPEMEHHOUW MeTO/0/I0TUH TIPOeKTUPOBaHUs

YMeTb aHaM3MpPOBATh BCe ITaIlbl IIPOM3BO/CTBA TIPU 1epepaboTKe MUHEPaIbHOTO
Y TEXHOT€HHOT'O ChIPbsi HA OCHOBE COBPEMEHHOUM MeTO/I0/I0TUH
MIPOEKTUPOBAHKS

Bnazets TMPOLIeCCaMu MPOM3BO/CTBA MPH MepepaboTKe MIUHEPaTbHOTO U

TEXHOI'€HHOI'O ChIPbs HAa OCHOBE COBpEMEHHOfI MeTO/40J/I0rnur
MPOEKTUPOBAHHA




[1CK-6.5 roTOBHOCTbHIO IPUMEHSITh COBPeMeHHbIe UH(POPMaL[MOHHbIe TEXHOIOTUH,
aBTOMAaTH3UPOBaHHbIe CUCTEMBI IPOEKTUPOBAHUsI 000raTUTeNbHBIX TPOU3BO/ICTB

3Hatb TIPUHLIUTIBI U METO/IbI CO3/IaHusI COBPeMEeHHBIX UH(POPMaIIMOHHBIX
TeXHOJIOTUI B MPAKTUUYeCKO /1esiTe/IbHOCTH 000raTUTeTbHbIX TTPOM3BO/ICTB

YmeThb TPUMEHSITb TIPUHLIUIBI U METO/IbI CO3/IaHusI COBPEMEHHBIX
MH(OPMaIMOHHBIX TEXHOJIOTUM B MPAaKTUUECKOU /leITe/IbHOCTH
000oraTUTEe/IbHBIX POU3BO/ICTB

Bragetsb TIPUHLIUTIAMU ¥ METOZIaMH CO3/]aHUsI COBPeMEeHHBIX MH(POPMAaI[MOHHBIX

TeXHOJIOTUM B HpaKTHHECKOﬁ AedATe/IbHOCTH 000raTUTe/NbHBIX MMpon3BOACTB




4. CTpyKTypa, 00h€M U cojep)kKaHHe JUCLUILTHHBI (MOAYJIs)
OO11jasi TPy10EMKOCTb AMCLIMIIIMHBI COCTaB/IsieT 7 3aueTHbIX eUHHI] 252 akafl. 4acoB, B TOM

qucsie:

— KOHTaKTHasi pabota — 132,5 aka/i. 4acos:
— ayguTopHas — 126 akaz. 4acos;

— BHeayiUTOpHas — 6,5 aka/l. yacos

— caMmocTosiTesTbHas paboTa — 83,8 akaji. yacos;
— MO/IrOTOBKA K 3K3ameHy — 35,7 akaj. Jaca

CDopMa daTTeCTaluu - KprOBOﬁ IMMPOEKT, 3K3dME€H

AypuTopHas g«
. | wowraxHas paGora E i dopmMa TeKyjero
Pazgen/ Tema Q (B akap. vacax) E;: [ Bup o KOHTPO/IA Kopn
A — s 8 ; CaMOCTOSATE/IbHOM | yCrieBaeMoCTH 1 T -
&) g £ paboThl TIPOMEKYTOUHOMN
Tex. nab. | mpaxr. e aTTecTalyuu
3aH. 3aH. | U &
1. DU3UKO-XUMUYeCKHe
OCHOBBI_(h/I0TaLIUU
3aiuTa
N3yueHue 71abopaTopHBIX
1.1 Teopetuueckue OCHOBHOM 1 pabor Hamumcanue | TTIK-4, TTK-5,
OCHOBEI riporecca 2 21 JIOTIOTHUTeNNBbHOM |KypcoBoro npoekTa| ITK-12, ITK-
¢boTauyy, 31eMeHTapHbINH JIATepaTypkl 110 BrinonHenue u 19, I[ICK-6.4,
akT (oTauuu JUCLIATIIVHE, pelieHue I1CK-6.5
KOHCIIeKTa JIEKIIUH |  MpaKTHUecKux
9 3a/laHUM
3aiuTa
W3yueHue 71abopaTopHBIX
OCHOBHOMU 1 pabor Hammcanue | ITK-4, TTK-5,
o JIOTIONIHUTe/IbHOM |KypcoBoro mpoekrta| ITK-12, TTK-
1.2 Bsaumopeiictsue ¢as 2 4/an JIUTepaTypel 110 ygbIHOJ'[HEHEIe u 19, TICK-6.4,
JUCLIUIIMHE, peLieHue [1CK-6.5
KOHCITIeKTa JIEK[IMH |  TMpaKTUUeCcKuX
3a/laHUM
Wroro no pasgeny 4 6/611
2. . Munepanu3anus
T1y3bIDbKOB BO3/yXa pu
3aura
N3yuenne 71abopaTopHBIX
OCHOBHOU U pabot Hammcanue | TIK-4, TIK-5,
2.1 3neMeHTapHbIN akT 5 4/411 6 12 JononHUTenbHOU |KypcoBoro mpoekra| ITK-12; TTK-
rporiecca ¢uioTaluu JIATepaTypsl [10 BrinonHenue u 19, TICK-6.4,
JVCLIMIVIVHE, pelleHue [ICK-6.5
KOHCIIeKTa JIeKI|Uii|  MpaKkTHYecKux
9 3aJjaHuN
3aiuTa
N3yueHue J1abopaTopHBIX
29 T ———— OCHOBHOU U 5 pabotr Hamucanue | TTIK-4, TTK-5,
3AKOHOMEPHOCTH 5 44T 6 17 | AOTOHUTE/ILHON |KyPCOBOrO MpOeKTa TIK-12, TIK-
e — JIATepaTypkl 110 BrinonHenue u 19, I[ICK-6.4,
JVCLIUIUIVHE, pelleHue [ICK-6.5
KOHCIIeKTa JIEKIIUH |  MpaKTHUecKux
3a/]JaHUI
Wroro no pasgeny 10 8/81 12 24

3. doTalMOHHBIE peareHThl




3aiuTa

31 HasHauere W3yueHue J1abopaTopHBIX
’ i OCHOBHOMU 1 pabor Hammcanue | ITK-4, TTK-5,
K1accuuKaLus u OMOJHUTeNbHOH |KypcoBoro npoekra| ITK-12, ITK-
OCHOBHBIE hopMbI 10 | 8/4m | 102m | 20 | * yP P y
JIUTepaTypel 110 BeinosiHenue u 19, TICK-6.4,
3aKpeIvieHust
JVCLIUIUIVHE, peleHue [ICK-6.5
(b/I0TaLIMOHHBIX peareHTOB .
KOHCITIeKTa JIEK[IWH |  MpaKTHUeCcKuX
3a/laHUM
Wroro no pa3geny 10 8/4 | 102U | 20
4, dnoTalMOHHbIE MAallWHBI U
BCIIOMOTaTeIbHOe
3aiuTa
W3yyeHue 71abopaTopHBIX
4.1 Knaccudukanyst OCHOBHOM 1 pabor Hanwmcanwue | TTK-4, TIK-5,
boTomaimH u 10 491 4 89 JononHUTenbHOU |KypcoBoro mpoekrta| ITK-12; TTK-
TpeboBaHus, ’ JIATepaTypsl 110 BeinosiHeHue u 19, TICK-6.4,
npefbsiB/sieMble K HAM JVCLIUIVIVHE, pelleHue [1CK-6.5
KOHCIIeKTa JIeKL{MM | MpaKTHuecKux
3a/laHUM
3amumra
N3yueHue J1abopaTopHBIX
OCHOBHOU U pabor Harmcanue | TIK-4, TIK-5,
4.2 BcniomorarensHoe o
JononmHuTenbHOM |Kypcosoro npoekra| ITK-12; TTK-
¢noTauyonHoe 5 4,21 4 10
o6opyoBaHHe JINTepaTypel 10 Bemonuenne u | 19, I[1CK-6.4,
JVCLIUIUIVHE, pelleHue [1CK-6.5
KOHCIIeKTa JIeKLMM |  MpaKTHUecKux
3a/]JaHUI
Wroro no pasgeny 15 | 8/4U 8 18,9
5. ITpakTuka ¢uiotanuu
3aiuTa
N3yuenue 71ab0paTOpHBIX
OCHOBHOH U pabor Hamwmcanwue | TTK-4, TIK-5,
5.1 TexHosnorus JIOTIOIHUTeNNBbHOM |KypcoBoro npoekTa| ITK-12, ITK-
10 | 32U 3 10,9
(hr10TalMOHHOTO Ipoliecca JIUTEPATYPEI I10 Bemonuenne u | 19, I[ICK-6.4,
JUCLIUTIIMHE, pelieHue I1CK-6.5
KOHCITeKTa JIEKIIMH |  TMpaKTHUYeCKuX
3a/laHuM
N3zyuenne 3auyra
OCHOBHOM 1 J1abopaTOPHBIX
.. | pabor Harmcanue | TTK-4, TTK-5,
5.2 OpraHuzanus paboTsl JIOTIO/THUTEe/IbHOM
(b0TaLMOHHOTO oTfie- 5 | 321 3 10 | mwreparypeimo |YPCOBOTO MPOCKTA [K-12, TIK-
nerys ACLUATLIHEE BeimosiHenne u | 19, TICK-6.4,
AHCK ’ pelilieHue [1CK-6.5
KOHCIIeKTa JIeK-
. MIpaKTUYeCKUX
LA -
3agaHui
Wroro no pa3geny 15 6/41 6 20,9
Wtoro 3a cemectp 54 | 36/2611| 36/211 | 83,8 9K3aMeH,KIT
IMK-4,TTK-
KypCoBoi#1 rpoekT, |5,ITK-12,TTK-
WTtoro no AuCLUTIIMHE 54 |36/261| 36/21 | 83,8 SK3aMeH 19.TICK-

6.4,IICK-6.5




5 O0pa3oBare/ibHbIE TEXHO/IOTUH

B nmpouecce miperiofjaBaHus  AUCLMIVIMHBI ~ TIPUMEHSIIOTCSL  pa3/iMuHble  BUJBI
oOpa3oBaTeyibHbIX TEXHOIOTHH.

JIeKLIMOHHBIN MaTepuan 3akperuiseTcsi B Mpoliecce BBIMOJHEHUs1 1abopaTOpHBIX pabor.
OcBoeHre TeOpeTHUeCKOro MaTepvana M BbIOJIHEHHe J1abopaTOpHBIX PpaboT TMO3BOJISIOT
CTyZIeHTaM OCO3HaThb KOMILJIEKCHBIM XapakTep Kypca, ero OpraHW4yecKyl CBsi3b C JpPYTUMU
JUCLUIIMHAMY; c()OpMHpOBaTh 3HAHMSI O TMpoOLjeccaX OKYCKOBAHUSI M MeTallTyprudecKyx
rporieccax, a TakKXe B JasbHeiIlleM IIPUMEHUTb TOJyuyeHHble 3HaHUSI B TIPaKTUUeCKOU
JlesITeIbHOCTH.

[Tepesaua HEOOXOAWMBIX TEOPETHUECKMX 3HaHUKA U (OPMUPOBAHHE OCHOBHBIX
Tipe/iCTaB/IeHHH TI0 KypCy MPOUCXOAUT C UCII0/Ib30BaHHUEM MYJIbTUMEIUIHOTO 000py/10BaHUs.

1. TpamurmoHHble 0Opa3oBaTe/bHbIE TEXHOJOTUH OPHUEHTHPYIOTCS Ha OpraHH3alyio
oOpasoBaTresbHOTO  TpoLiecca, TPEATNOo/aralllyl0 TPsMYI TPAHCIALUIO  3HaHUM  OT
riperiofiaBaTesisi K CTy/leHTY (IIPerMYI|eCTBEHHO Ha OCHOBe O0BsSICHUTeNbHO-UUTIOCTPATUBHBIX
MeTo/[0B 00yueHUst). YueOHasi IesiTeIbHOCTb CTYZieHTa HOCUT B TaKUX YCJIOBUSIX, KaK TIPaBUJIO,
PerpoAyKTUBHBINA XapaKTep.

®opmbl yueOHBIX 3aHATUN C WCTI0/Ib30BAHHEM TPAJULIMOHHBIX TeXHOJIOTHUM:

WHdopmalivoHHasi  JieKUusi —  TI0C/e[joBaTe/ibHOe  HW3/IOKeHHWe  marepudana B
JVICLIUIJIMHAPHOW JIOTHKe, OCYILeCTB/sseMOe TPerMYILeCTBeHHO BepOanbHBIMU CpeJCTBaMU
(MoHoOMOT TIperniofiaBaress).

CemuHap — Oecesja TmiperofiaBaresii M CTYAEHTOB, 0OCyX/eHHe 3apaHee
MOJTOTOB/IEHHBIX COOOILeHUI M0 Ka)k[OMy BOIMpOCY IUlaHa 3aHSATHS C e[UHBIM [Jii BCeX
repeyHeM peKoMeH/yeMol 00s13aTe/IbHOM U IOTIONTHUTE/TbHOW JIUTePaTyphl.

[TpakTHyeckoe 3aHsTHe, TIOCBSIILIEHHOE OCBOEHUIO KOHKPETHBIX YMEeHUM U HaBBIKOB IO
TIpe/I/IOKEHHOMY alrOPUTMY.

2. TexHosioruu Mpob/ieMHOr0 0OyueHHsi — OpraHu3alysi 006pa3oBaTebHOTO TMpoLiecca,
KOTOpasi Mpe/rioaraeT MocTaHOBKY MPOOJIEMHBIX BOMPOCOB, CO3/aHue yueOHbIX MpoOIeMHbIX
CUTyali [/iss CTUMY/IMPOBAHKMSI aKTHBHOW T0O3HaBaTebHOMN J1esITe/TIbHOCTU CTY/IeHTOB.

®opMbI yueOHBIX 3aHSATUN C UCTIO/IH30BAaHUEM TeXHOJIOTHM Tp0o06/IeMHOr0 00yUeHusI:

[MpobnemHasi /eKUUsi — W3JIOKeHWe MaTepuasa, TIpeArosarampiiee IO0CTaHOBKY
npo0neMHbIX M AWCKYCCHOHHBIX BOIIPOCOB, OCBeIlleHWe Ppas/WYHbIX HAYYHBIX I10/[XO/I0B,
aBTOPCKHe KOMMEHTapuH, CBs3aHHbIe C pa3/IMYHbBIMU MOJeIsIMUA WHTeprpeTalyy U3y4aeMoro
Marepuaria.

Jlekumss «BABoeM» (OMHapHas JieKUusi) — U3/I0O)KeHWe Marepuana B ¢opme
Jvanornyeckoro oOIieHuss [BYX TIperofiaBaresiedl (HarpyuMep, PeKOHCTPYKLMS —Juasora
TIpe/ICTaBUTE/IEN Pa3/IMYHBIX HAYUHBIX LIKOJI, «yYEHOT0» M «TPaKTUKa» | T.IL.).

[TpakTueckoe 3aHsATHe B ¢opMe TMpPAKTUKyMa — OpraHu3auysi ydeOHOW paboThl,
HarpaB/IieHHasi Ha pellleHWe KOMILIEKCHOM yuyeOHO-TIO3HaBaTe/lbHOW 3ajauu, TpeOyroleil oT
CTy/leHTa MpUMeHeHUsI KaK HayuHO-TeOpeTHYeCKUX 3HaHWM, TakK M MPaKTUYeCKHUX HaBBIKOB.

[lpakTHueckoe 3aHSATHe Ha OCHOBe Keilic-MeTofa — oOOydyeHMe B KOHTEKCTe
MO/leTupyemMon cUTyaluH, BOCTIPOM3BO/SILLIeH peasibHbIe yCJI0BUS HayuyHOM,
NIPOU3BO/ICTBEHHOMH, o61ecTBeHHOM JiesiTeNTbHOCTH. Obyuaromrecs JIOJDKHBI

MpOaHaIM3UPOBATh CUTYaL[UI0, pa300paThCsi B CyTH TMpo0OsieM, TIPeAJIOKUTh BO3MOXKHBIE
pellieHUss W BbIOpaTh Jyuriee W3 HUX. Kelcbl 0a3upyloTcsi Ha peanbHOM (DaKTHUECKOM
MaTepHasie Wir yKe TIPUOJIKeHbI K PealbHOM CUTyallvH.

3. rpoBble TeXHOJIOTMU — OpraHu3alysi 00pa3oBaTe/ibHOrO TMpoliecca, OCHOBaHHasi Ha
PEKOHCTPYKLIMU Mo/iefieil TIOBe/leHUsI B paMKaX Tpe/IJI0O’KeHHBIX CLieHapHBIX YC/I0BUM.

@®opmbl yueOHBIX 3aHITUN C UCTIOh30BaHUEM UTPOBBIX T€XHOIOTHMA:

YuebHass wrpa — ¢opma BOCCO3/aHHs TIPeAMETHOTO U COLMAJbHOTO COJepyKaHHs
Oyayieli mpodeccuoHanbHOM [1esiTeTbHOCTH CIeLUanucTa, MOJe/JMPOBaHUs TaKWX CHUCTEM
OTHOILIEHWH, KOTOpble XapaKTepHBI JJisl 3TOU JesITe/TbHOCTH KakK L1eioro.



HenoBasi urpa — MOJe/MPOBaHME PA3IMUHbIX CHTyalldd, CBSI3aHHBIX C BbIPAOOTKOW W
TIPUHSITUEM COBMECTHBIX pellieHUi, 00Cy)KeHHeM BOIIPOCOB B Pe)KMMe «MO3TOBOTO ILTYPMa»,
PEeKOHCTPYyKIMel (YHKI[MOHATBHOTO B3aMMO/IeMCTBUS B KOJITIEKTHBE U T.11.

PonieBasi urpa — UMWTALMsI WM PEKOHCTPYKLMS Mojiefield pO0JieBOTO TIOBeJieHUs B
TIPe/I/IOKEHHBIX CLIeHAPHBIX YCIOBHSIX.

4. TexHONIOTHYU TIPOEKTHOTO 00yueHHsi — opraHu3aliis o0pa3oBaTe/IbHOTO Tpoliecca B
COOTBETCTBUM C aATOPUTMOM TIO3TAlHOTO pelleHusi Mpo0eMHOM 3a/laud W/IM BBITTOJTHEHHS
yuebHOro  3aziaHusi.  [IpoekT  rmpejrosiaraeT  COBMECTHYIO  y4yeOHO-TIO3HaBaTe/bHYIO
JieTeIbHOCTb TPYIBI CTY/IeHTOB, HAIlPaBJIeHHYI0 Ha BHIPAOOTKY KOHLIETLIMH, YCTaHOBJIEHHE
Lesield W 3aja4, (OpPMYJIMPOBKY OKHZAeMbIX pe3y/bTaToB, OIpe/ie/ieHre TPUHLIUIIOB U
METO/IMK peIlleHHsI TOCTaB/eHHBIX 33/jau, MJIAHUPOBAaHME X0Ja PabOThI, TOMCK AOCTYIHBIX U
OTTUMAJIbHBIX PeCypCOB, MO3TANHY peasy3alyio IaHa paboThbl, TIPe3eHTalUi0 pe3y/IbTaToB
paboThl, MX OCMBIC/IEHHE U PedIKCHIO.

OCHOBHBI@ THUIIbI TTPOEKTOB:

WccnenoBaTenbCKuii TIPOEKT — CTPYKTypa mnpubmmkeHa K Qopmary Hay4dHOTo
WCcieloBaHUs  ([]0Ka3aTenbCTBO aKTyalbHOCTU TeMbl, ONpefesieHre HayuHOW TMpobJiemsbl,
npeAMeTa W 00BeKTa WCCIe[OBaHMs, IieJied M 3aad, MeTO/OB, MCTOYHUKOB, BBIJ[BIDKEHHE
ruroTesbl, 0000I1IeHHe pe3y/IbTaToB, BLIBO/bI, 0003HaUeHNe HOBBIX MPobsiem).

TBOpueckuii TIPOEKT, KakK MpaBW/IO, He MMeeT [eTajbHO MPOopaboTaHHOM CTPYKTYPHI;
yueOHO-TI03HaBaTe/bHasl JleATellbHOCTb CTYAEHTOB OCYILECTBJ/ISIETCSI B paMKaX paMOYHOTO
33/laHvs, TIOJUUHSSACH JIOTUKe W HWHTepecaM YYaCTHUKOB TIPOEKTa, >KaHpy KOHEeuHOTO
pe3ynbTarta (raseTa, QUIbM, Mpas3fHUK, U3/laHue, SKCKYPCUS U T.I1.).

WuadopMallMOHHBI  TIPOEKT — y4yeOHO-TI03HaBaTeNbHAsi [eSTebHOCTE C  SIPKO
BbIDa)KEHHOW  9BPUCTHYECKON HamnpaB/ieHHOCTbI0 (TMOMCK, OTOOp U  cucTeMaTru3alust
nuH(pOpMaIK 0 KaKOM-TO 00BeKTe, 03HAKOM/IEHHEe YUYAaCTHUKOB TIPOEKTa C 3TOi MH(opMarye,
ee aHa/M3 U 000011IeHue /17151 Tipe3eHTalMK Oosiee MIMPOKOM ayUTOPHN).

5. VlHTepakTUBHbIE TEXHOJIOTHM — OpraHM3ars 00pa3oBaTesbHOTO TpoLiecca, KoTopast
ripeAriosaraeT akTHBHOe W HeJIMHelHOe B3aUMOJIeCTBHe BCeX YYaCTHUKOB, [OCTM)KeHHe Ha
3TOM OCHOBE JIMYHOCTHO 3HAUMMOro [yl HUX oOpa3oBaresibHOTO pe3ysbTaTa. Hapsgy co
CrielMaJi3MpOBaHHBIMU  TEXHOJIOTUSMHA  TakKoro  pojila  TPUHLUI  HWHTePaKTUBHOCTU
MPOCTIe)XKMBAaeTCsT B OOJBLIMHCTBE  COBPEMEHHBIX  00pa30BaTe/NbHBIX  TEXHOJIOTHM.
VHTepakTUBHOCTD TO/Ipa3yMeBaeT CyObeKT-CyObeKTHbIe OTHOLLEHUs B X0Zie 00pa3oBaTelbHOTO
mpoliecca W, Kak CJIeficTBHe, (OPMHPOBaHHE CaMOpPAa3BUBAIOIIECS HHPOPMAIMOHHO-
pecypCHOM cpe/ibl.

®opmbl yueOHBIX 3aHSTHUN C WCIIOIb30BAaHUEM CITeIMali3MPOBAHHBIX WHTEPAKTUBHBIX
TeXHOJIOTUM:

Jlekiust «0OpaTHOM CBSI3U» — JIEKIUSI-TIPOBOKALIMSA (M3/I0’KeHWe MaTepHasia C 3apaHee
3arIaHMpOBaHHBIMU oMrbKamm), nekuus-6ecesa, JIeKLUS-UCKYCCHS, NeKLusI-
NpecCKOH(epeHLIsI.

CeMHMHap-JUCKYCCUsi — KOJIJIEKTUBHOe O0CY)K/leHHe Kakoro-imbo CIopHOTOo BOMpOCa,
npobsiemMbl, BBISIBJIEHHe MHEHWW B rpymre (MeXrpymIoBOM AWaior, AWCKYCCHS KakK CIop-
Jldarnor).

6.  VHbOpMalMOHHO-KOMMYHUKAI[IOHHbIe ~ oOpa3oBaTe/lbHbIe  TEXHOJOTMHA  —
opraHu3arys obpa3oBaTebHOTO nipotiecca, OCHOBaHHast Ha TIpUMeHeHUH
CIeLaIM3UPOBaHHBIX TIPOTPAMMHBIX CPeJl U TeXHHUECKHUX CPe/ICTB paboThl ¢ MH(OpMaLMel.

®opMbl yueOHBIX 3aHATHN C UCI0JIb30BaHUEM HH(GOPMaIMOHHO-KOMMYHUKALIMOHHBIX
TeXHOJIOTUH:

Jlekuusi-BU3yanu3alusi — U3/I0KeHHe COZlep>KaHusi COTIPOBOJKAAeTCs Tpe3eHTaluei
(memoHcTpanmeli yueOHBIX MaTepHasoB, MPe/CTaB/IeHHbIX B Pa3/IMYHBIX 3HAKOBBIX CHUCTEMax, B
T.U. WIJTFOCTPATUBHBIX, TpadUuecKux, ay/iIuo- U BUJjeOMaTepHasioB).



6 YueOHO-MeTO/JUUeCKOe 00ecrieueHHe CaMOCTOSITe/TbHON PaboThl 00yUaro XS
I[TpescraB/ieHO B MIPUIOXKEHUH 1.

7 OneHo4YHbIe CpeACTBA /1A NIPOBeieHUs] IPOMEXYTOUHOM aTTecTaluu
IIpesncraBiieHbl B IPUIOKEHUU 2.

8 YueOHo-mMeToguueckoe U HWH(poOpManHMoOHHOe ofecreyeHHe JUCLUILTHHBI

a) OcHoBHas /UTeparypa:

1. AbpamoB, A.A. ®noTalMOHHBIE MeTOAbI OOOralleHHs [D/IeKTPOHHBIM pecypc] :
yueOHMK / A.A. AbpamoB. — JmeKTpoH. aH. — Mockga : ['opHas kaura, 2017. — 600 c. —
ISBN 978-5-98672-413-3. — Pexxum pgocryra:

https://e.lanbook.com/book/111390

2. Bouapog, B.A. ®oTaiirioHHOe oborailjeHue T0JIe3HbIX HCKOTae-MbIX[D/1eKTPOHHBIH
pecypc] : yuebnuk / B.A. BouapoB, B.A. Wrnatkuna, T.M. FOmmHa. — MockBa : ['opHas
kaura, 2017. — 837 c¢. — ISBN 978-5-98672-414-0. — Pexum pocrtyna: https:/
e.lanbook.com/book/111386

0) lomosiHMTE/IbHAA TUTEpPaTypa:

0) JormosHUTe/IbHASE TUTEPATypa

1. A6pamoB, A.A. ®notanoHHBIe MeTOAbI oOboraijeHus[ D/IeKTPOHHBIN pecypc] :
yuebHuk / A.A. AbpamoB. — 4-e, 3. — Mockga : ['opHasi knHura, 2016. — 595 c. — ISBN
978-5-98672-413-3. — PexxuMm pocrymna:

https://e.lanbook.com/book/74374

2. CopokuH, M.M. ®noTtarjioHHbIe MeTOAbI oOorairieHus. XUMHUeckre OCHOBBI (sio-
Tauuu [DNeKTpOHHBINA pecypc]: yuebHoe mocobue / M.M. CopokuH. — Mocksa : MUCUC,
2011. — 411 c. — ISBN 978-5-87623-237-3. — PexxuM poCTyIa:

https://e.lanbook.com/book/2073

3. Umkesckuii, B. b. O6orarurensHbie nporjecchl. OCHOBBI ()IOTAIJMOHHBIX MTPOLIECCOB
[DnekTpoHHBIM pecypc] : yuebHoe mocobue / MI'TY. - Maruuroropck : MI'TY, 2017. - 1
71eKTpoH. ont. auck (CD-ROM). - ISBN 978-5-9967-1006-5— Pexum pgocryma:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. YwkeBckuii B.b. MwuHepanusanus Iy3bIpbKOB BO3AyXa Mpu (oTtaquu: Yu.
rocobue.

Marnutoropck: MI'TY, 2000.

5. Tlepuognueckue wu3ganusi: «OOoramjeHve pya», «['OpHBIA >KypHaa», «[ OpHBIHA

swvnuan Marertiga REICTTTAY vueAULIy 2areneuuir” nechenarturunns skvnuan “T'anune nenn”

B) MeTouueckue yKa3aHHs:

1. UwkeBckuit B.B. JlabopaTopHbiii MpakTUKyM. «@PI0TaLMOHHBIA MeTo/, oOoraileHus
JJisi cTyfieHToB crietanbHOCTA 130405.65 nHeBHOW M 3a0uHOl opM oOyueHMs». - MarHu-
toropck: MI'TY, 2014 - Pexxum poctyna: https:/newlms.magtu.ru/course/view.php?id=75767

r) IIporpammHoe obecieuenne u THTepHET-peCcypChl:

https://e.lanbook.com/book/111390 1. A6pamoB, A.A. ®soTalMiOHHBIE METO/bI
oborarienust [3nekTpoHHBIN pecypc] : yueOHUK / A.A. AOGpaMoB. — OJ/IeKTPOH. JaH. —
Mocksa : I'opHas kaura, 2017. — 600 c. — ISBN 978-5-98672-413-3.

https://e.lanbook.com/book/111386 2. bouapoB, B.A. ®soTaumoHHOe oboraiieHue
TI0JIe3HBIX MCKOTIAaeMbIX [DJeK-TPOHHBINA pecypc] : yuebHuk / B.A. bouapos, B.A. UrHaTkuHa,
T.U. FOmmHa. — Mocksa : I'opHas kaura, 2017. — 837 c. — ISBN 978-5-98672-414-0.



https://e.lanbook.com/book/111386%202
https://e.lanbook.com/book/111390%201
https://newlms.magtu.ru/course/view.php?id=75767
https://magtu.informsystema.ru/Marc.html?locale=ru
https://e.lanbook.com/book/74374%202
https://e.lanbook.com/book/74374%202
https://e.lanbook.com/book/111386
https://e.lanbook.com/book/111386
https://e.lanbook.com/book/111390%202
https://e.lanbook.com/book/111390%202

https://e.lanbook.com/book/74374 1. A6GpamoB, A.A. @soTaliOHHBIE METOZBI
oborarieHust [DyieKTpoHHBIM pecypc] : yuebHUMK / A.A. AbpamoB. — 4-e, u3a. — MockBa :
[opHas kHura, 2016. — 595 c. — ISBN 978-5-98672-413-3.

https://e.lanbook.com/book/2073 2. Copokud, M.M. ®@noTal[MOHHbIE METObl
oboraiijeHHss. XUMHUeCKHue OCHOBBI (io-Taliuy [OneKTpoHHbIN pecypc] : yuebHoe rocobue /
M.M. CopokuH. — Mocksa : MUCHUC, 2011. — 411 c. — ISBN 978-5-87623-237-3.

IlporpammMHoOe o0ecrieueHne

HavmeHoBaHue <
o Ne moroeopa CpoK JielCcTBUS JIULIEH3UU

MS Windows 7
Professional(gns  |/[J-1227-18 ot 08.10.2018 11.10.2021
KJ1aCCOB)
MS Office 2007 |\, 135 o1 17.09.2007 GeccpouHo
Professional
77ip cB00O0HO pacrpocTtpansemoe ITO 06eccpoyHo

IIpodeccuoHanbHbIe 0a3bl JAHHBIX U MH()OPMAIMOHHbIE CTIPABOYHbIE CHCTEMBI

Hassanue Kypca CchblKa

HaiponanpHast MHGOPMaIMOHHO-aHA/TUTHUeCKast URL:
cucteMma — Poccuiickuii MHAEKC HayuHOTO LIUTUPOBAHUS https://elibrary.ru/project risc.asp
(PVIHIT)
IS_ICOIT(;I;?)B an  cucrema  Axapemus - Google  (Google URL: https://scholar.google.ru/

WudopMaioHHast cucreMa - EuHOe OKHO [JOCTyra K
UH(pOPMaLIMOHHLIM pecypcam
9 Marepua/IbLHO-TEXHHUECKoe o0ecrneueHne JUCIHHMILIHHBI (MOY/IA)

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

MarepuanbHO-TeXHUUEeCKoe obecrieueHre AUCIUTUTAHBI BK/IIOUYAeT:

JIeKIMOHHasA ~ayauTopusi My/bTUMeUiHbIE CpeACTBa XPAaHEHWs, Tiepefiaud |
TIpe/iCTaB/IeHNs] MH(POPMALMU

JlabopaTopusi MexaHHUUeCKUX HCciefioBaHui DJI0TalMOHHBIE MAIlWHBI, J1ab0paTOpHbIE
MeJTbHULIBI

[Tomerienue [yt XpaHeHUsT U TNPOMUIAKTUYECKOTO OOC/TY)KUBaHHWS — y4eOHOTO
obopysoBanus Illkacdel A1 XpaHeHWs yueOHO-MeTOJMUYECKOM [JOKyMeHTaluH, Yy4uyeOHOro
00opyj0oBaHuUs U yueOHO-HATJIIAHBIX TOCOOMH.
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IIpunoxenue 1

6 YueOHO-MeTO/[UUeCKOe o0ecrieyeHHe CaMOCTOATe/IbHON PadoThI 00yJarommxcs

CamocTosTenbHasi paboTa CTY/IeHTOB TIOCTPOeHa TakiuM 00pa3oM, uTo B mpoiiecce paboThl
CTY/IeHTBI 3aKPeIUISIOT 3HAHUS, TT0JTyYeHHbIEe B TIPOLIECCE TEOPETUYECKOro 00yUeHus], TeM CaMbIM
¢dbopmUpyIOT npodeccroHabHble YMEHUsI ¥ HaBbIKU.

B niporiecce u3y4yeHus! AUCLUIIMHBI OCYILECTBISIeTCS TEKYIIUH 1 TIepUOANYeCKUN KOHTPOJIb
3a pe3y/bTaTaMy OCBOeHUsI yueOHOro Kypca. TeKyIiyii KOHTPO/Ib OCYIL[eCTBIISeTCS
Herocpe/iCTBeHHO B TIPOLiecce YCBOEHHSI, 3aKperieHus], 00001eHNs U cuCTeMaTH3aLi 3HaHUH,
yYMeHWH, BJla/ieHNs] HaBbIKaMH ¥ TT03BOJISIET OTIePAaTUBHO JUArHOCTUPOBATh M KOPPEKTUPOBATh,
COBEpIIIEHCTBOBAThL 3HAHUS, YMEHUS U B/laJieHHe HaBbIKaMU CTY/IeHTOB, 00ecrieurBaeT
CTUMY/MPOBaHVEe ¥ MOTHBALIMIO UX JIeATeIbHOCTH Ha K&XXOM 3aHATHU. TeKyI[iii KOHTPOJIb
ocy1ecTBsieTcsi B (hoopMe yCTHOTO orpoca (cobecesoBaHus).

[TeproaryecKrii KOHTPOJB 1jeJib KOTOPOro 00001eHre ¥ CUCTeMaTH3alysl 3HaHUH,
npoBepKa 3 GeKTUBHOCTA YCBOEHUSI CTYAEHTAMH OTPe/Ie/IEHHOT0, JIOTUYeCKH 3aBePIIEHHOTO
coziepkaHusi yueOHOT0 MaTepurasa OCyIeCTB/seTCsl B popMe 3aIuThl 1Tab0paTOPHBIX,
KOHTPOJIbHBIX PaboT.

Mo puctyruinHe «PIOTALMOHHBIA MeTo/, 0boralieH s » peAyCMOTPeHa ayIUTOpHasi U
BHeay/JJUTOPHasi CaMOCTosITe/bHasi paboTta 00yJarommuxcs.

[TpumepHbIii TiepeueHb KOHTPOJILHBIX BOIIPOCOB /I7IsI CAMOTIPOBEPKU
Pa3pen 1. ®U3MKO-XMMHUUECKHe OCHOBBI (DIOTALIUM.

1. Knaccudukarys gpoTalioHHbIX POL{ECCOB.
2. VcTopuisi BOSHUKHOBEHUS U Pa3BUTUsI METO/A.
3. XapakTepucTHKa TBepZioi (hasbl.

4. XapaKTepuCTHKa >KUJKOU (pa3bl.

Pasgen 2. MuHepanu3auys my3bIpbKOB BO3/lyXa NpH (UIoTaLuu.

CMaumnBaHHe MUHepa/IbHbIX TI0BEPXHOCTEH.

JIBOMHOM 3/1IeKTPUYECKUM CJIOU.

TepMoaMHaMHUUYeCKUI aHa/lW3 MPOLIeCCOB MUHepaIu3aliy.

KvHeTnueckuil aHa/mm3 NpoLeccoB MUHepalIr3alyu.

OcHoBHbIe (paKTOPHI, BJIUSIOLIME Ha NTPOLeCC MUHEepaIU3aLuy.

KuneTtuka (otary, CKOpoCTb U CeIeKTUBHOCTh (pI0TaL{UN.

KpynHocTe ¢ioTMpyembIX yacTHL.

AHanu3 cusl, eUCTBYIOMIUX MEXKAY COMVKAFOIIMMUCS TTy3bIPHKOM U YaCTULIEH.
Paa,qen 3. dyioTauOHHbIE peareHThI.

PN hAWN

1. HasHauenue u knaccudukanus QpoTaliOHHbIX peareHToB.

2. PeareHTbl coOMpaTenu, COCTaB, CBOMCTBA U ME@XAHU3M [IeHCTBUSI.
3. PeareHTbl aKTUBATOPHI U UX JieHCTBUe NPU (0TaLMK.

4. PeareHThbI leripeccopsl, COCTaB U JleMCTBYE TIPU (hI0TaL1u.

5. PeareHTbI perynaTopsl cpefjbl U UX [leiCTBHe NP (JIOTaLuU.

6. PeareHTbl meHOOOpa3oBaTe/l, COCTaB U JiefCTBYe.

Pasgen 4. doTariioHHBIE MAIIMHBI U BCTIOMOTaTe/TbHOe 000pyZ0BaHue.
1. MexaHnueckue (0TOMaIINHBI.

2. [THeBMOMexaHMUecKreI0TOMAILMHBI.

3. [THeBMaTHyeckue (yIOTO MallIHBI.

4. BcnomorarensHoe ¢uioTaniioHHOe 060py10BaHue.

Pazpen 5. TlpakTuka sioTarumu.

[pakTyrka (hroTauyy anoisspHbIX HeCyIb(QUIHBIX MUHEPasoB.
[NpakTrka ¢hoTalyy MeJHBIX U MeIHO-LUHKOBBIX DY/.

[pakTyrKa (hroTalyy CBUHLIOBO-LMHKOBBIX M CBUHL|OBO-MEe/JHBIX PY/,.
INpakTrKa hoTalyy NoAMMeTal/TIMuecKuX pyz.

[pakTyrka noTauyy Hecynb(UIHBIX MUHEPAIOB.

Wb



[IpuMepHBbIii epeueHb BONPOCOB [i/1S1 TEKYLLe aTTecTalluu:

1. Uro xapakrepu3yeT BeJIMUMHA KPaeBOro yrja CMauuBaHUs?

2. Kak BnusitOT peareHThbl COOMpaTe/u U Jerpeccopbl Ha CMauyMBaHUe MUHepalbHbIX
NIOBEPXHOCTeN?

3. UTto Takoe rupaTHbIN CI0U?

4. Kakoi KpaeBOM yrojl CMauMBaHus SIB/ISIETCS] pABHOBECHBIM?

5. Uro Takoe rucTepesuc CMauMBaHus?

6. 3HaueHue SIBJIeHHH IOBBILIEHWUS U CHYDKEHUs] CMauMBaeMOCTH ITIOBEPXHOCTeM /ISl
nporiecca (oTaLuu.

7. UeMy paBHa BeJIMUMHA KPaeBOro yrjia CMauMBaHUs B CJydae MOJIHOTO CMauyMBaHUs U
TIOJIHOT'O0 HeCMaurBaHUs?

8. [ns ¢oTauyy KakMx MUHEpasoB MOTYT HCII0/Ib30BaThCS Oy TH/IOBBIN KCAHTOTeHAT U
oJieaT HaTpus?

9. Kakoii peareHT siBjisieTcsi 6osiee CesIeKTUBHBIM: 0/1eaT HAaTPUsI WK Oy THI/IOBBIM
KCaHTOreHart?

10. Kak n3MeHsieTCsl BBIXO/, KOHL|eHTpaTa IpY yBeJIMYeHUH KOHLIeHTpaliy KCaHToreHaTa v
rnoyemy?

11. Yo Takoe b6ecnienHas ¢aoTaLus?

12. KakoBa o6acTh npuMeHeHus becrieHHOM doTalyn?

13. B uyem 3ax/mrouaeTCsi NIpUYMHA MTOBBILLIEHUS] IPOYHOCTHU BO3YIIHBIX ITy3bIPKOB B
TIPUCYTCTBUM TleHooOpa3oBaresieii?

14. Kaxkue neHooOpa3oBaTeny sSB/SIOTCS Haubosiee CHTBHBIMUA?

15. Kakumu cBoiicTBaMH JO/DKHBI 00/1a/aTh (DI0TAllMOHHBIE TTeHbI?

16. Tlouemy mpu MOBBIILIEHWH KOHIIEHTPaliy TieHooOpa3oBaTerst meHooOpa3oBaHue
yCUIUBaeTcs?

17. Ilouemy my3bIpbKH BO3JyXa BBIJIE/ISIOTCS Ha IOBEPXHOCTH MUHEPAa/IbHBIX YaCTHL], a He B
o0beMe >KUAKoM ¢asbl?

18. Kak u3meHsieTcst BBIXO/], KOHIIEHTpaTa MpY U3MeHeHHWH KOHLIeHTpaLyy cobuparesneii?

19. Kak Bnusiet crerneHb ruZipooOHOCTH TTOBEPXHOCTH Ha BEPOSITHOCTh BOSHUKHOBEHHSI
My3bIPbKOB rasa?

20. Yro Takoe BakyyMmHas (uoTauys?

21. Yo Takoe CKOpPOCTb (pyioTaliun’?

22. Kakwue (akTophbl BIUSIOT HA CKOPOCTh (P/IOTaLMK U Kak?

23. KakoBbl IPUUMHBI CHW)KEHUS CKOPOCTHU (hrioTauyy ¢GoTUpyeMoro MyuHepasna?

24. KakoBbl IpUUYMHBI yBeJIMYEHUS] CKOPOCTH (h/10Taluu JlerpeccupyeMoro MyuHepasa?

25. Kak usmeHsieTcs CesleKTUBHOCTb pasZie/IeHrs MAHepasIoB MPY YBeJIMYeHUH CKOPOCTH
¢dbnorayumn?

26. Ha3HaueHue 1 MexaHW3M [IeMCTBUS IIPUMEHSIEMbIX DeareHTOB.

27. KakoBo 3HaueHHe HCI10/Ib3yeMbIX PeareHTOB U MeXaHW3M UX JelCTBUS?

28. KakoBpbl xapakTepHble 0COO€HHOCTH py/, TiepepabaThIBaeMbIX I10 TIPSIMOM CeTeKTUBHOM
cxeme?

29. Kakue py/ibl Ha3bIBalOTCS CIJIOLIHBIMU CY/Ib(OUIHBIMU?

30. IIpuuwHbl, 3aTpy HSAIOLIME (IOTALIUIO MeIHO-LIMHKOBBIX PY/?

31. KaxkoBbl ipyrve BO3MO)KHbIE peareHTHbIe pe;KuMbl (I0Taly MeJHO-LJUHKOBBIX Py ?

32. Kakwue py/ibl Ha3bIBalOTCS BKpAIJIEHHbIMH CYJIb(HUHBIMUA?

33. KakoBo Ha3HaueHHe U MeXaHW3M [IeHCTBUS IPUMEHSIeMbIX peareHTOB?

34. Kakue (akTophl BIUAIOT Ha (UIOTALlMOHHbIE CBOMCTBA yIJei?

35. KakoBbl ocobeHHOCTH TpoLiecca ¢uIoTaruu yrjiei?

36. TloueMy yacTHL[bl YT/IsI UMEIOT BBICOKYIO (pJIOTAL{MOHHYHO CITIOCOOHOCTB?

37. KakoBo Ha3HaueHHe ¥ MeXaHW3M [|eMCTBUS UCTI0/Ib3yeMbIX peareHTOoB?

38. Kak Heo6X0/JuMO U3MEHUTh PeareHTHbIN PeXXUM J1/is TIOBBILLIEeHHsT KauecTBa
KOHLIeHTpaTa?



39.
40.
41.
42.
43.
44.
45.

Kak perymupoBatb paboTy (hsioTOMaIIMHEI /15 TIOBLIIIIEHHS KaueCTBa KOHIJeHTpaTa?
Kak BnusieT Bpems (uioTaliiy B OT/le/IbHBIX ONepaLysx Ha oKas3areu QuioTaluu.
Kora 6bia ripe/jjio>keHa eHHasi cernaparfusi?

UTto Takoe rieHHas cernaparusi?

KakoBblI ry1aBHBIE 0COO@HHOCTH TIEHHOM CeTiapaLyun?

Kak perynupyetcsi paboTa MallIvHbI [ijist IeHHOM ceraparjuu?

KakoBbI npernMy11jecTBa ¥ HeJOCTaTKK MallWH /1J1s1 IEHHOM Ceraparjiy Mo CPaBHEHUIO C

JPYTMMHU THINamMu (I0TOMAILIWH?

46.
47.
48.
49.

KakoBbI ry1aBHBIE 0COO€HHOCTH MAIIIMH /I71s1 KOJIOHHOHM (IoTariuu?
KakoBa 06/1acTh mprMeHeHUsT KOJIOHHBIX ()JIOTOMAIIINH?

KakoBblI MyTH COBepIIIeHCTBOBAHKSI MAIlIVH [I7Is1 KOJIOHHOM (pioTaliuu’?
Kak perynmupyetcst paboTa KOJIOHHBIX (D/IOTOMAIIIAH?

HpI/IMeprIﬁ rnepeyeHb TeM U 3a,£[aHI/1ﬁ AJIA TIOATOTOBKH K 3K3dMEHY:

1w

™ N

10.

11

13.
14.
15.

16.

17.
18.

19.

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

26.
27.

28

[MonsiTrie o ¢uioTanyy, ee 0COOEHHOCTH M POJTb B MPOLjeccax 000TralieH s Moje3HbIX
HCKOTIaeMbIX.

Kpeson, kcunenos, mupuanH, OTTICM u OIICB. CocraB, cBolicTBa 1 00/1aCTh
TIpUMeHeHUsl.

[pakTtyrka noTauyy ¢GuiroopyUTa U paCTBOPUMBIX COJIEH.

MakcuManbHbIi pasMep (HI0TUPYeMbIX YaCTHLI.

IutrodocdaTsl, JUKCAHTOTeHU/bI U MepKanTaHbl. CBOKCTBA U TEXHOJIOTUS
TIpUMeHeHUsl.

®noromammHbl @M ¥ € KUnsIeM C10eM. Y CTPOUCTBO, pery/IMpOBKa, IIPerMyIllecTBa 1
He/I0CTaTKH.

Knaccudukarus ¢gpoTaloHHbIX POLIECCOB.

PeareHTbI — Zieripeccopbl, MeXaHU3M UX [IeHCTBUs TTPU (I0TaLUK.

Bnusiaue mamoB Ha riporjecc ¢uiotauyu. Crioco0bl CHM)KeHHSI BJIMSIHUS [IJIaMOB Ha
rokasartenu (pyioTaLyu.

XapakTepucTHKa XUAKON ¢a3bl (h/I0TaLlMOHHOM Ty /IbIIbL.

. PeareHTnl 3aMeHUTE/IM OJIEMHOBOM KHUC/IOTEI.
12.

[THeBMOMexaHMUecKue (yI0TOMAIIMHBI. Y CTPOMCTBO, 00/1aCTh TIPUMEHeHH S,
NperMyl1iecTBa U HeJJOCTaTKU.

[ToBepxHocTHas 3Heprus. Koresus u aaresus B npoLjeccax CMa4vBaHUs.

Luanug v yuanmiaB. CBONCTBa, MeXaHU3M JIeHCTBUS U 00/1aCTh PUMEHeHHUS.
Iporeccel arperaruu yacTuLy Bo (hJIOTaLlMOHHOM Mysiblie. BivsiHMe arperanjuu yacTui| Ha
dborawyto.

I"a3oBas ¢asza ¢uotaloHHOM My/bhbl. KMHeTHKa Bblfie/ieHrs Ta30BbIX My3bIPbKOB U3
JKUJKOU (hasbl.

CrpoeHue U [leliCTBUE BCIIeHUBATeJIeH.

doromainHbl «MexaHoOp». Y CTPONCTBO, pery/iMpoBKa, MpeMMylecTBa U HeJOCTaTKH.
Ob6nacTb MpUMeHeHWsI.

XapakTep HeHaChILL[eHHbIX CBsi3el Ha MOBepXHOCTH MUHepasioB. ['Mapodob6HOCTh U
I'UpOPHUIBHOCTb TTOBEPXHOCTEM.

OusienHOBasi KUCJ/IOTa U oseat HaTtpust. CBOMCTBA, TEXHOIOTHsI M 00/1aCTb TIPUMeHeHHsI.
[MpakTrKa (hroTaur MeHO-MOMUOIEHOBBIX PY/I.

CMmaumnBaHue noBepxHocTeld. KpaeBoii yron cMauMBaHUsl, FUipaTHbIE CJIOM.

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

TepMoAMHaMWYeCKUI aHa/IM3 BepOSITHOCTH BO3HUKHOBEHHS] HA MUHEePa/IbHOU
MOBEPXHOCTH My3bIPbKOB ra30B, BbIE/SIOLIMXCS U3 PacTBOpaA.

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

[TpakTHKa ¢oTalyu CBUHLIOBO-MEHBIX CY/Ib(UIHBIX PYI.

[Byxca3Hbie meHsl. O6pa3oBaHue, YCTOMUMBOCTD U pa3pylleHue TeH.



29. Cynbdut HaTpusi, UHKOBBIN Kyropoc 1 6uxpomar Kaiusi. MexaHH3M /1efCTBUS U
00/1aCTh NIPUMeHeHUs.

30. doTaLys Keaes3HbIX pyA.

31. /IBOMHOM 371eKTPUYECKUI CJION.

32. Oprannueckue sienipeccopbl. COCTaB, MEXaHU3M [IeMCTBHS U 00/1aCTh IPUMEHEHHUs.

33. Beibop, pacueT ¥ KOMIIOHOBKA (hJI0TOMAIIIVH.

34. Knaccudukarus 1 HazHaueHue (PJI0TaljMOHHbIX peareHToB.

35. KcanTorenatsl. CBOMCTBA, MeXaHWU3M JIeUCTBUS U 06/1aCTh TIPUMeHeHUsl.

36. ®dyioTalys TOHKMX YaCTHLI.

37. BeposiTHOCTb (h/I0TaLIMH.

38. PeareHThI-peryisiTopel cpefibl. CoCcTaB, MeXaHH3M JIeHCTBUS ¥ 00/1aCTb IPUMEHEeHUSI.

39. IlpakTyrKa (pyioTay MeJHO-CBUHL|OBO-LJMHKOBO-TTUPUTHBIX DY/,

40. TIpoyHOCTH 3aKperieHus: My3bIpbKa Ha MUHEepaJbHOW MOBEPXHOCTH. YTO/ (POPMBI.

41. Anonisipable cobupareniu. CocTaB, CBOMCTBa, MeXaHWU3M JieMCTBUS U 00/1acTh
NIPUMEHEHUSI.

42. IlpakTyKa (uioTalii CBUHLIOBO-LIMHKOBBIX Cy/Ib(UIHBIX PYA.

43. TpexcasHble reHbl. BropruHoe oboraijeHre B IEHHOM CJIOe.

44. OcHOBHBbIE (POPMBI 3aKperyieHUs (JIOTalMOHHBIX peareHTOoB.

45. TIpakTuKa (psroTaliy ano/sipHbIX HeCy/Ib(UAHBIX MUHEPAJIOB.

46. AHanu3 cui, AeWCTBYIOLIMX MeXy COMDKaroIUMUCS My3bIPbKOM U YaCTULIeH.

47. )Xupgkoe ctekno. CocTtaB, MeXaHU3M JIeMCTBUS U 00/1aCTb TPUMEHEHUSI.

48. IlpakTrKa (uioTaly CBUHLIOBBIX M LIMHKOBBIX OKHUC/IEHHBIX U CMEIIaHHbIX DY/,

49. KuneTuKa 3aKpervieHUs: 4aCTULIbI Ha ITy3bIpbKe BO3JyXa.

50. KatronHbie cobuparenu. CBOMCTBA, MeXaHU3M /IeHCTBHUS U 00/1aCTh TIPUMEHEHHSI.

51. BcriomoraTenbHOe (hoTalioHHOe 000pyZoBaHue.

52. CKOpOCTb U CeneKTUBHOCTb TpoLecca (yioTaLuu.

53. Ctpoenue U Kjaccu(UKaLys peareHToB-cobuparesnei.

54. TIpakTuKa (h0TaLi Me/IHbIX OKUC/IEHHBIX U CMEeLLeHHBIX PYJ.

55. 'ncTepesnc cMauMBaHuUs U ero posib NpY GUioTaLyu.

56. dioTauMsa KpynHbIX YacTUL].

57. [THeBMaTryeckre (I0TALMOHHbIE MallIMHbI. Y CTPOMCTBO, pery/iupoBKa, MperuMylliecTBa
Y HeJJOCTaTKHU.

Lenbto 1abopaTopHBIX paboT 110 JJaHHOM JUCLIUTIZIMHE SIBJSIETCS MPaKTUUecKoe
03HAKOMJIeHUe CTYZIeHTOB C pa3/nyHbIMU (hI0TAl[MOHHBIMU peareHTaMu U cxeMaMu (JioTaluu
T10J1e3HBbIX MCKOMAaeMbIX, a TAK)Ke MOyYyeHHe HaBbIKOB T10 BBITIOJTHEHUIO Pa3/IMYHbIX OMBITOB. B
YaCTHOCTH, CTYZIEHT J0/DKEH YMeThb TIPaBUIbHO 000CHOBATh peareHTHBIM PeXKUM U
rpe/iCTaB/eHHYI0 cxeMy (I0Taluu [i/1s 33JaHHOT0 TUMA PY/ibl, PACCUMTAaTh OCHOBHbIE
Troka3are/iv 000TalleHus ¥ Tpe/ICTaBUTh WHAWBHUYaTbHBIN O0TUeT. BCe moyueHHbIe
JKCTIepUMeHTaJIbHbIe JJaHHble He0OX0[UMO TIPOaHaIM3UPOBATh, IIPOBEPUTD BLITIO/IHEHA JIU
OCHOBHasl 11eJ1b paboThl, CHOPMYTMPOBaTh BBIBO/IbI. E.C/H 1O/TyueHbI HU3KHe TeXHOJIOTHUeCKHe
rioka3aresu oboralieHusi, yka3aTh BO3MOXKHbIe TIPUYMHBI U TTYTH TOBBILLIEHHUs TTOKa3aTesei.

I[Tpu BeIMTO/THEHNM PabOT CTPOro COO/MIOIaTh MPaBH/Ia TEXHUKUA 0e30MaCHOCTH Y UHCTPYKIIUH
o paborTe C anmapaTypoii.

[TepeueHnb 1abopaTOPHBIX paboT:

N3yueHue BIUSTHUS pa3/IMUHbIX peareHTOB Ha CMauMBaeMOCThb NTOBEPXHOCTH MUHEpasioB.

V3yyeHne CBOMCTB ()IOTALIMOHHOTO [IeHCTBUSI OCHOBHBIX peareHTOB—
cobupareieii.i3yueHre CBOMCTB peareHTOB - TeHOOOpa3oBaTesiei.

N3yuenue cobuparesibHOM ClTIOCOOHOCTH peareHTOB — coOupaTesieil MeToJOM BaKyyMHOM
dnoTaumu.

W3yyeHne KUHETUKU (PyiOTaLIMK.

Oo6orarieHue MeJHO-ITMHKOBOU PY/bI 10 CXeMe TPSIMOM CelTeKTUBHOM (hioTariuu.



dotayus yris.

V3yuenue paboThbl HeTipepbIBHOM (h/I0TALIMOHHOM YCTaHOBKHU.
dsioTanys Ha MalllvHe 1 IeHHOW Cerapaliyy.

dioTaLys Ha KOJIOHHOW MalluHe.

Llenb BBITIO/THEHUSI KyPCOBOTO MPOEKTA 10 JUCLMIUINHEe «DJI0TAalIOHHBIN MEeTO[,
oborarteHusi» COCTOUT B TOM, YTOOBI 3aKPeIUTh 1 YTIyOUTh MPAKTUUECKHe HaBBIKUTIO
00O0TaIleH IO M0JIe3HbIX MCKOTIaeMbIX (IOTAlMIOHHBIM METO/[0M, ITOJTyYeHHbIe Ha JIEKIUSX U
TIPH BBITIO/THEHNH JTabopaTOpHBIX paboT. B uacTHOCTH, CTY/I€HT AO/DKEH YMEThb TIPaBUIBHO
000CHOBATh TEXHOJIOTHUECKYIO CXeMy (DJIOTALMK U peareHTHBIN PeXKUM, BbIOpaTh U PaCCUMTaTh
OCHOBHOE U BCTIOMOTare/ibHOe 000py/ZioBaHNe W PAL{IOHAIBHO Pa3MeCTHUTh ero BO
¢J1oTaL{IOHHOM Tiexe.

B mpotrjecce BBITIOHEHNsT 3TOTO TIPOEKTA CTYZEHT [JO/DKeH HMCII0/Ib30BaTh 3HAHUS,
TIO/TyYeHHbIe PaHee TPY U3YUYeHUU CMEXXHBIX JUCLIMTUINH, a TaK)Ke OIBIT paboThbl M HAab/HOeHUs
TP TTPOXO’KIeHUH TTPOU3BOACTBEHHOW TIPAKTUKH TI0 TIO/TyUeHHIO TIePBUUHBIX
npodeCcCHOHaIbHBIX YMEHUH 1 HaBBIKOB, a TAKXKe JIUTepaTypy M0 BOMPOCAM MPOEKTUPOBaHUSI
oborarurenbHBIX (HabpUK.

3ajjaHreM Ha KypCOBOM TIPOEKT Tpe/yCMaTpuBaeTCsl pa3paboTraTh MPoeKT ¢JIoTalHOHHOTO
OT/enieHus [Jisl TepepabOTKH Py/, UepHBIX, LIBETHBIX META//IOB U HEMETa/JTIUeCKOro ChIpbsi. B
COOTBETCTBHH C 3aflaHreM HeoOX01MMo 000CHOBATh TEXHOJIOTHIO (JIOTAL[M, PACCUUTATh
KaueCTBeHHO-KO/IMUeCTBEHHYO 1 BOJHO-IIVIAMOBYIO CXeMbl, BEIOpaTh M pacCUATaTh OCHOBHOE U
BCIIOMOTraTesibHoe 000py/j0BaHue.

[TpumepHOe 3afjaHre Ha KypPCOBO#A ITPOEKT:

Pa3paborath MpoeKT ¢IOTALIOHHOTO LieXa Jyisi oboraireHus pybl. Beidpats 1 060cHOBaTH
cxeMy oboratenus pyel. CzienaTh pacyeT KaueCTBEHHO-KOIMYeCTBEHHON U BOJHO-1IIAMOBOM
CXeM, a Tak)Ke OCHOBHOT'O U BCIIOMOTaTe/IbHOro 06opy/joBanus ((psioToMarivH, muraresiei
peareHTOB ¥ KOHTaKTHBIX UaHOB). BriOpaTh 1 000CHOBATh peareHTHBIN PeXXuM /711 I0TaLum
pyzbl. Cenarth MPOeKT KOMITOHOBOYHOTO PelieHust (PI0TalMOHHBIX MAllIWH, I/IaH W pa3pe3
¢otaronHoro 11exa. MicxoHble aHHbIe: MaccoBast f0Jisl [IEHHOTO KOMIIOHEHTa B pyjie, %, B
KOHLeTpaTe, %, B XBOCTax, %; KPYIMHOCTh U3MeJIbYEHHOU PY/bl U TIPOU3BOIUTETBHOCTh Ha
MIPOEKTUPYEeMOM TIpe/ITIPUSITAN 3a/1aeT TIPerofiaBaTelb.

KypcoBoii POEKT BBITIO/HSIETCS] CTYJeHTaMU TI0Z, PYKOBOZCTBOM TIPEIo/jaBaTeis,
Ha3HaYeHHOTo Kadepoid, mepes; KOTOPbIM KaXKbli CTYZEHT OTUMTHIBAETCS O BHITTOJTHEHUH
TIPOEKTa B COOTBETCTBUU C YTBEP)K/€HHBIM I'PapUKOM U pacriicaHueM KOHCY/TbTal[|i.

KypcoBotii MpoeKT A0/KeH COCTOSITh U3 PACUETHO-TIOSICHUTE/TLHOW 3aruCcKu 00beM 35 — 40
CTPAHUI] PYKOITMCHOTO TeKCTa ¥ rpauecKoi YacTH, Ha KOTOPOY BBIYEPUMBAETCS TJIaH U pa3pe3
(JI0TaIIMOHHOTO OT/E/eHUs], YePTeX BBITIOMHSIETCS Ha yicTe popmara A-1.BeiroHeHHbIH
TIPOEKT 3alljMI[aeTCs CTyJeHTOM Iepe/| KOMUCCHel nperojaBaresieid 3 2-3 uesioBeK, B COCTaB
KOTOPOM BXOJUT PYKOBOJUTE/b MTpoeKTa. /laTa 3aiyuThl Ha3HaYaeTCss MHAWBU/YATbHO /IS
Ka)X/IOTO CTy/IeHTa MU BbiZaue 3aJiaHusl.

[Tpu BBITIONIHEHNWHM KYPCOBOTO ITPOEKTa Tiepe]| CTyIeHTOM CTOSIT c/1edytoujue 3adauu:

1. OTpa3utk pa3BuUTHe JJaHHOW OTPAC/IA TIPOMBIIIJIEHHOCTH HAa COBPEMEHHOM 3Tarle,
3HaueHHe ¥ MepCreKTUBBI Pa3BUTHsS 000TalleHusl.

2. B KpaTKo#l XxapakTepUCTHKe 000rallieHusi pybl IPUBECTH TPAHYJIOMETPUUYECKUH COCTaB
PY/ibl, TIOCTYTIAIOIIEH B OT/e/ieHre U3MelbYeHus], ¥ XapaKTePUCTHUKY Bel|eCTBeHHOTO U
XUMHUECKOTO cOCTaBa pyZbl. HeoOXoauMo Takke MpeJCcTaBUTh TaO/IUIIbI (MK KPUBBIE)
CUTOBOTO COCTaBa, a TAK)Ke /JaHHbIe MUHEPAJIOTHUeCKOTr0 COCTaBa U XUMHUUECKOTO aHa/Th3a;
OCHOBHBIE (pU3MYeCKHe CBOMCTBA PYAbl U MUHEPAJIOB.

3. Beibpats 1 060CHOBaTh CXeMbl U3MebUueHus], KIaCCUPHUKALUHA 1 000TraleHusl.
Pa3paboTathk (BbIOpaTh) MpaKTUYECKHE CXeMbI, IPUMEHsIEMbIe /i/1si 000oralljeHusT 3aJaHHOTO THTIa
PY/IbI Ha @aHAJIOTUYHBIX 00BeKTax. [laTh KpaTKoe OmycaHye U TIPUBECTH PUCYHOK TPUHSTOMN
CXeMBbl; YKa3aTh TeXHOIOTHUYeCcKre roKasarenu oborairieHns. Heobxoarmo o6ocHOBaTh
11e/1ec000pa3HOCTh MPUMEHEHHs BHIOpAHHOM CXeMbl 000TallleHs TTyTeM ee CpaBHEHMUS C



HECKOJIbKUMH JPYTYIMH TeXHOJIOTMYeCKHMH CXeMaMH C yKa3aHHeM WX HeJJOCTaTKOB U
TIPEUMYILECTB. YUUTBIBasi CJIOXKHOCTh CDABHEHHSI BCEX BADUAHTOB, MO>KHO OTPDaHUUYUTHCSI
CpaBHEHHEM /IBYX-TpeX BapUaHTOB cxeM. OLIeHUTh BeJIMUMHY BKPAIJIeHHOCTH TI0JIe3HBIX
MHUHEPAJIOB U XapaKTep UX MPOPACTaHUs U UX BJIUSIHYE Ha BBIOOD CXeMbI 00OoralleHus, B
YaCTHOCTH, Ha BbIOOp umc/a cTafuii oboraireHus. PaccMoTpeTh CriocOGHOCT MUHEPAOB K
rieper3MesIbUeHHI0 ¥ OlIJIaMOBaHHUIO, UTOObI 000CHOBATh YKMC/IO CTa/Iui 00O0Tall|eHrsT ¥ THIT
BeIOMpaeMoro o0opyioBaHusi. BeIOpaTh KaueCTBeHHYIO CXeMy 0OOoralieHusl.

Ha ocHoBaHUM BbIOpaHHOM CXeMbl 000TalleHNs U PUHSTOM K pacyeTy 000CHOBaTh
11e/1ec000pa3HOCTb TIPUMeHeHHs (IOTAlJMOHHBIX peareHToB. [Ipe/jcTaBUTh MexaHU3M
JelCTBYs (HIOTAL[IOHHBIX PEareHTOB.

4. IIpon3BecTy pacyeT Ka4yeCTBeHHO-KO/IMYeCTBEHHON CXeMBI.

5. BBINO/JHUTE pacueT BOJHO-IIAMOBOM CXEMBI.

6.Bp10OpaTh 1 paccurMTaTh OCHOBHOE 000pY/[0BaHHe.

7. KpaTKo onucaTth METOZBLI OIPOOOBaHUS M KOHTPOJISI TEXHOJIOTMUECKOTO Tporiecca C
WCII0/Tb30BaHMEM Cpe/ICTB aBTOMaTh3alu. CrieflyeT TakKe KpaTKO OMMCAThb arapaThl
(YCTaHOBKH), TIPUHSTBIE /I/IsI BCIOMOTaTe/IbHOTO KOHTPOJISI U PETY/TMPOBAaHMs OCHOBHBIX
rapamMeTpOB TEXHOJIOTUYECKOT0 TpoLiecca 0OoralieHusl.

8. U3/10>KUTb OCHOBHBIE MEPOTIPHUSTHS 110 TeXHUKe Oe30TMacHOCTH, HalrlpaB/IeHHbIe Ha
CHIDKeHHe YPOBHS TPABMaTHU3Ma, Y/IyullleHUsi CAHUTAPHO-TUTHEHNYeCKUX YCIOBHIA TPY/a
paboTHUKOB U Ap. (orpaxkaeHus, obecriedeHre 6€30MaCHOCTH IMyCKa arperaToB M MalllvH,
3aI[MTa OT MIOPAKEHUS J/IeKTPUUECKIM TOKOM, YCTPOWCTBO BEeHTH/ISILIVH, OCBEIIeH s, 3alliiTa
OT 1lIyMa ¥ BUOpaLyu, MeporpusiTusi 1o 60pb0e € 3ambl/IeHHOCTBIO U T.7.).

CoolepaicaHue u ogpopmaeHue nosicHumebHOU 3anucKu K 3a0aHuio Ha Kypcoeoe
npoekmuposaHue no ¢paomayuu

Bo BBezieHUM OTpaXkaeTcs pa3BUTHe JAHHOW OTPaC/IM MPOMBIIIIEHHOCTH Ha COBDEMEHHOM
Tare, 3HaUeHHe U TIePCIIeKTUBBI pa3BUTHS oboraiieHus. B KpaTKol XapakTeprCTHKe
oborarteHust pyZbl MPUBO/STCS TPAHYJIOMETPUUYECKUH COCTaB PY/ibl, MOCTYTIAIOLEH B OT/AeIeHHe
V3MeJTbueHUs], ¥ XapaKTepUCTHKA Bel[eCTBeHHOT0 ¥ XUMUYeCKOr0 COCTaBa py/ibl. B pa3zesne
JO/DKHBI OBITh Tab/ML[BI (MM KPUBBIE) CUTOBOTO COCTaBa, a TaKXKe JaHHble MUHEPAI0rMyeCcKOro
CoCTaBa ¥ XMMHUECKOTO aHa/n3a; OCHOBHbIe (hM3MUecKre CBOWCTBA Py/ibl 1 MUHEPasioB. Bribop
1 000CHOBaHUe CXeMbl M3Me/bUeHus], K/laCCU(PHKALIMKU U oboraiieHus. B atom paszene
HeoOX0MMOo pa3paboTath (BeIOPATh) MPAKTUUYECKHUE CXeMbI, TIPUMeHsieMble /171 000oTaleHHsI
PY/I Ha aHaJIOTUYHBIX 00BbeKTax. JJaTh KpaTKOe OMMCAaHWe U TIPUBECTH PUCYHOK ITPUHSITOU
CX€eMbI; yKa3aTb TEXHOJIOTHUECKHe ToKa3aTeiu oboramjeHns. Heodxomumo 060cHOBATh
1jesieco0bpa3HOCTh MPUMeHeHUs BIOpaHHOM cxeMbl oboraitieHust. st 3Toro BeiOpaHHasi cxema
CPaBHMBAETCS C HECKObKUMH JPYTUMHU TEXHOJIOTHUECKUMH CXeMaMH, YKa3bIBatOTCS WX
He/JOCTaTKX U MPEUMYILIeCTBA. Y UUThIBasi CJIOXKHOCTh CDABHEHUSI BCEX BAPUAHTOB MPH KypPCOBOM
TIPOEKTUPOBAHUH, MOYXHO OTPaHUUUTHCSI CDABHEHHEM /IByX-TPeX BAPUAHTOB CXEM.

BenuurHa BKparjieHHOCTH TI0JIe3HBIX MUHEPAJIOB M XapaKTep WX MPOpacTaHusl BIUSIOT Ha
BBIOOp CXeMbl 0OoraleH s, B YaCTHOCTH, Ha BLIOOP UMcIa cTauil oboraienusi. CriocoOHOCTh
MHUHEDAJIOB K Iepen3Me/TbueHHIO U OIIJITAMOBAHHIO TAK)Ke BJIMSIET HA YMC/IO CTa[Ui 0OoraljeHust
Y Ha TUIN Bbibupaemoro obopyzoBanusi. CrielyeT YUUTBIBaTh, UTO TIeper3MesibueHre U
OlIJITAMOBaHKeE BPEeTHO BO BCEX C/TyYasiX U MO3TOMY HeoOX0AUMO TIpUMeHeHre 00JTbILIOro Ync/ia
craauii oboramenust. [Tocsie aHasmM3a BCeX MaTepraioB BEIOMpaeTCsi KaueCTBEHHAs! CXeMa
oborartenust. iMesi KaueCTBEHHYIO XapaKTEPUCTHUKY ChIPbsl, PACCUUTHIBAIOT KaUeCTBEHHO-
KOJTMUeCTBeHHYO cxeMy oborairjenusi. [Ipu oopmiieHry KypcoBOro rpoekTa HeT
HEeoOXOAMMOCTH MTPUBOIUTH PAaCUeT BCEX Y3/I0B CXEMbI; JOCTAaTOYHO IPUBECTU PACUeT OHOTO
y3na.

<I)opMa 3alMHCH KQU4eCTBeHHO-KO/IMUECTBEHHOH CXeMBbI oﬁoramennﬂ

Ne Haumeno Q, T/u Y, % B, % g, %
ornepauydid U | BaHHe
TIPO/IYKTOB onepalii "




MIPOJIYKTOB

1 2 3 4 5 6

Vicxoas U3 IaHHBIX KaueCTBeHHO-KOTMUeCTBEHHOT'O pacueTa TeXHO/IOTHUECKOW CXeMbl
oborailjeHHsl, COCTaB/ISIeTCSI UTOTOBBIN OanaHC MPOYKTOB 00OTall|eH s,

Pacuet BoiHO-1I/TaMOBOM cXeMblI. [le/ib IPOEKTUPOBAHUS U pacueTa BOAHO-IILJIAMOBOM
CXeMbl - obecrieueHre ONTUMabHOTO OTHOIIEeHUs JK: T B omeparysix CXeMbl; OTIpe/ieIeHHe
KOJTMUeCTBa BO/IbI, 00aB/sieMoi (WM BEIBOAMMOM) B TOW W/TM MHOM OTepaLvy; OTpe/ie/ieHre
o0111ero pacxo/ia Bo/ibl U COCTaB/ieHHe OaaHcoB 1o Bogie ( obieli u cBexeli ). [Tpu pacuere
CJlefiyeT yUMThIBaTh, UTO CyMMapHOe KOJIMYeCTBO BO/IbI, TIOCTYTIAIOIIel B TIPOLIeCC, BCer/ia
JIO/DKHO OBITh paBHBIM CYMMapHOMY KOJTMUECTBY BO/Ibl, YXOZSILEMY U3 TIPOLiecca C KOHEUHBIMHU
nipoayktamu. Ob1iast moTpebHOCTE BobI AJist Tiexa (habpuku) Ha 10-15 % mpeBsbiiaeT
notpebieHre BOZbI /11 TEXHOJIOTHUECKHUX 11e/ield (Ha CMbIB TI0/I0B, IPOMBIBKY armapaToB | T.JL.).
[TosHOTO pacyeta BOAHO-IIIJIAMOBOM CXeMbI B MIOSICHUTE/ILHOM 3aITUCKe TIPOBO/IUTE He
TpebyeTcst. Heobxoammo mokasath 1oc/iejoBaTe/IbHOCTb PacyeTa, yKa3aTh pacueTHbie (hOpMYIIbl
Y OKOHUaTe/IbHbIe pe3yJibTaThl pacueTa. [laHHbIe pacyeTa CBOJSTCS B OTAE/bHYIO Tab/uily.

@dopma 3anucH BOJHO-IIIJIAMOBOM CXeMbI

Ne HaumeHoBaH
orepalii ¥ | ve oreparyi u Q, T/u R W, M /u V, M /u
TIPO/IYKTOB NIPO/IYKTOB
1 2 3 4 5 6

17151 onTUMM3aLUK TIPOLIeCCOB U3Me IbueHus], KlacCUHKaLiK, 00oraleHust U T.11.
Heo0X0JMMO TTPOBOAUTL KaXKIYI0 orepaiyio 00paboTku rpu nomydeHnu 3HaueHus K:T ®. Otu
3HaueHUs1 OepyTCs UCXOAS U3 TIPAKTUYEeCKUX WM MCCIefloBaTebCKUX AaHHBIX. Pa3kirkeHne
TIPO/JIYKTOB OCYILIECTBJISIETCS J0OaB/IEHHEM BO/[bI, UTO JIETKO OCYILECTBUMO. Y MEHBIIIEHHE
orHomeHust JK:T TpebyeT onepartiii 06e3B0KMBaHKS, KOTOPbIe 3HAUUTEILHO C/I0KHee. [ToaTomy
ornepary 00e3BOXKMBaHUs C/IelyeT BBOJAWUThL B CXeMY B KPalHUX C/TydasiX, KOTja OHU
HeoOXOZMMBI /17151 TIOBBILLIEHNS] TEXHOJIOTMUeCKUX TMoKa3aresieil. HopMer pacxoza
JOTIOJTHUTE/TbHOU BO/IbI, SIBJITFOTCSI TOXKE MCXO/IHBIMH 10Ka3aTesIIMK, HeOOXOAUMBIMU TTPU
pacueTe BOOILI/IAMOBOM CXeMbl. B/IaKHOCTb OT/Ie/TbHBIX TIPOYKTOB, UMEIOIIMX OTHOCUTETbHO
TIOCTOSTHHYO WJTA KOJ1eOJTIONIYIOCS B Y3KHX MpejiesiaX 3HAUeHUH BeJIMUMHY, TAK)Ke COCTaBJISET
TPYIINY UCXOAHBIX MTOKa3aTesiel [y pacueTa BOJOIIJIAMOBOM CXEeMBI.

[Tocsie Bcex pacyeToB Ha KAYeCTBEHHYIO CXeMY 00OTallleHuUst HAHOCSITCS CTPETKU K MeCTY
TI0ZIau¥ BO/IBI C YKa3aHHEM ee KOTUYeCTBa.

Ha ocHOBaHUM TEXHO/IOTHUECKOH CXeMbl 000Tall|eHus POU3BOJATCS BBIOOD U pacyeT
obopyaoBanus. [1pu BeiOope 060pyJO0BaHMS PeIIAlOTCS B OCHOBHOM TpU Borpoca: 1) BeIOOp
THMa QUIOTALIMOHHON MAIIMHBI; 2) orpeziesieHre TpedyeMoro o0beMadi0TallMOHHON MaIlMHbI B
3aBUCUMOCTH OT YCJIOBHM ee pabOThI ¥ pa3Mepsl; 3) orpefiesieHHe ONTUMAaIbHOTO B
TEXHOJIOTUUECKOM M TEXHUKO-3KOHOMUYECKOM OTHOIIEHUSIX pa3Mepa (hjoTalMoHHON MallliHbl 1
B CBSI3U C 3TUM HEOOXOZAMMOT0 KOJIMUEeCTBa YCTaHABIMBAEMBIX (DIOTAl[MOHHBIX MalvH. Tak Kak
pacyeT CBOJUTCS B OCHOBHOM K OTIPe/IeJIeHHI0 KOJTMUeCTBa 000y [0BaHusl, TO Liesiecoobpa3Ho
BCe 000pyZioBaHWe CBECTH B Tab/IHILy.

dopMa 3anMcH CBOJHOM TaO/IUIBI (/I0TAI{HOHHBIX MALIMH

HaumeHoBaH Tun Kosuect OG6ree
ve onepaLyi (b10TalIMOHHOM | O IIT.Ha OAHY | KOJIMUeCTBO,
MallHbI CEKIIHIO T
1 2 3 4




Bri6OpaTh 1 onmcaTh BcrioMoraresibHoe 060py/joBaHNe, K KOTOPBIM OTHOCSITCSI KOHTAKTHBI®
YaHbI ¥ TIUTATe/ /1JIs1 JO3UPOBKU U PABHOMEPHOM T10/jau peareHTOB.
[To pe3y/nbTaTam BBINIOJTHEHHBIX pACU€TOB BBIO/JHUTH IPOEKT KOMIIOHOBOUHOT'O PelleHus
(bI0TaLMOHHBIX MallWH, TUIaH U pa3pe3 (/I0TalMOHHOTO 1iexa.

IIpuMepHbIH NepevyeHb TeM KyPCOBOI0 MPoeKTa

MaccoBas
No [IpoussoauTens
Bapya | HauMeHOBaHue 110/1€3HOTO MCKOIIaeMOro HOCTb, Ao

KOMIIOHEHTOB
HTa T/9ac o

, /0
1. I'paduroBas pyja 800 2,5
2. I'paduroBas pyza 2000 5,5
3. MepHas pyzga 4000 1,5
4. MepHas pyga 2000 1,2
5. MepaHo-1IMHKOBAst 3000 1,1u2,1
6. MeaHo-LIMHKOBAast 4000 1,3u1,8
7. MepaHo-LIMHKOBAst 5000 1,2u1,9
8. ®droopuTOBast 1000 17
9. ®droopUTOBast 1200 16
10. PtyTHO-(moopuToBas 1500 0,1u 16,5
11. CBHHLIOBO-LIUHKOBAas 3500 0,7u 1,5
12. CBUHLIOBO-1JMHKOBas 3000 0,5ul,7
13. CBUHI[0BO-MeJHast 4000 0,8u 1,2
14. CBUHIIOBO-MeHas 2000 09uld
15. Yronb 4000 Ac-22
16. Yro/nb 5000 Ac-24
17. [MonmumeTtannuueckas pyaa (Pb, Cu, Zn) 3000 0,7,0,9, 2,1
18. [Monumetannuueckas pyza (Pb, Cu, Zn) 5000 0,9,1,2, 22
19. PryTHO-dmoopuToBas 2500 0,11u 19
20. MeaHo-LIMHKOBAast 4000 1,2u211
21. MepHO-LIMHKOBast 3500 1,1u 1,8
22. MeaHo-LIMHKOBAast 4500 09u2,1
23. MepaHo-LIMHKOBAst 4000 0,7wu 3,1
24. Mepanas 2500 1,5
25. MepHas 3500 1,7




IIpunoxxenue 2
7 OnieHOUYHBIe CPe/CTBA /i/If NPOBeAeHNs MPOMEe)XYTOUHOM aTTecTaliu

a) HJIHHI/IpyEMBIe Pe€3y/1bTaThbl 06y‘—IEHI/IH H OLI€CHOYHbIE€ CPpeACTBA VId IIpOBe/eHus HpOME)KyTO‘—IHOﬁ aTTeCTaluu:

CTpyKTypHBIH
3/1eMeHT
KOMITEeTeHIUU

[TnaHupyemMble pe3y/IbTaThl 00yUeHHS

OHEHO‘—IHBIE‘ cpeacTBa

ITK-4 roToOBHOCTBI0 OCYI[eCTB/IATh TEXHUUECKOe PYKOBO/CTBO FTOPHBIMH U B3PBIBHBIMH Pa00TaMu MPH YKCIUTyaTallMOHHOW pa3BejiKe, A00bIue
TBeP/bIX M0JIE3HBIX HCKOMAEMbIX, CTPOMTE/THCTBE M IKCIUTyaTal[dH MO/A3eMHbBIX 00 bEKTOB, HEMOCPEACTBEHHO YIIPaB/IATH NPoIecCaMu Ha
NMPOU3BO/ICTBEHHBIX 00HeKTOB

3HaThb OCHOBHBIe TTOHSTHSI METO/I0B, CrIocO60B U cpeficTB | IlepeueHb meopemuuecKux 80npocoe K 3K3ameHy:
TIO/TyYeHHS ChIPbsI M KOHLIEHTPATOB I1pU 1. CymHoCTb, T71aBHBIe 0COOEHHOCTH U KylaccuUKaLys (I0TaljMOHHBIX
repepabOTKU TI0/Ie3HBIX MCKOTIaeMbIX TMIPOLIECCOB.
2. OcHoBHbIe (haKTOPBI, BAUSIOIIME HA TeXHOJIOTHIO (JIOTaIUH.
Ymetb BbIOMPATh TEXHOJIOTUIO TTPOU3BO/ICTBA PabOT 110
ITpumepHble npakmuyecKue 3a0aHus 015 IK3aMeHa:
00oraIreHuIo 10JIe3HbIX UCKOTIAeMbIX, TIPUMEHSITh .
CocCTaBUThH CXeMy Y peareHTHbBIN PeXKUM AJis1 (PJI0TaLK Py bl
CrIocoObI ¥ CPeJICTBA /ISl TIO/TyUeHHST
KOH/IMLIMOHHBIX KOHLIEHTPATOB
Bnazets CIIOCOOHOCTBIO BHIOMPATh U paCCUUTHIBATh Pewumpb 3adauy:

OCHOBHBIE TeXHOJIOTHUeCKHe TlapaMeTphbl

3 GeKTUBHOTO 1 FKOJIOTHUECKH Oe30T1acHOTO
TIPOU3BO/ICTBa paboT 1o repepaboTke U
oboraiieH’I0 MUHEPATbHOTO ChIPbsT HA OCHOBE
3HaHUM MPUHLIUIIOB (PJIOTAIL[MOHHOTO
MPOEKTUPOBAHUSI TEXHOJIOTUUECKUX CXeM
oboraTuTe/IbHOrO TPOM3BO/ICTBA U BbIOOpa
OCHOBHOT'O ¥ BCIIOMOTaTe/IbHOTO 000raTUTeTbHOTO
obopyaoBaHus

OnpezenuTb TEXHOJOTMUECKHe ToKa3aTe/u GuioTaluoHHOro oboralieHusi MeJHON
PYZApL:

- BBIXO/] Me/IHOTO KOHIIeHTpaTa,

- BBIXO/] XBOCTOB,

- Maccy XBOCTOB,

- U3BJ/IeUEeHHe Me/I B Me/IHbI KOHLIEHTPAT,

- U3BJIeUeHHe Me/Id B XBOCThI Jisl yCJIOBHH, YKa3aHHBIX B Ta0JI.

Pe3y/ibTaThl pacueTa TeXHOJOTHUECKUX TTOKa3aTesieild 0pOPMUTE B BUE
CTaHapTHOM TabUIIBI.

OnpezseMTh MapKy MeJHOTO KOHILIEHTpaTa u3 TabJ1.

IIK-5 roTroBHOCTHI0 AEMOHCTPHUPOBATDb HABBIKH pa3pa60TKn I/J1IaHOB MEPOHPI/IHTI/Iﬁ 10 CHIDKE€HUI0 TeXHOTeHHOM HArpy3KHU MPOU3BO/JCTBA HA




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLINU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

O1eHOUHBIE CpefiCTBa

OKPYKaIOIIYyI0 CpeAy MPH IKCIUTyaTaljMOHHOH pa3BejiKe, A00bIUe U MepepadoTKe TBEP/bIX MOJIE3HBIX HCKOMAEMbIX, a TAK)Ke MPH

CTPOUTE/ILCTBE U IKCIUTyaTaluu
3HaThb HayuHble MeTOZbl 1 MepPOTIPHUSATHS TI0 CHIDKeHHI0 | ITepeueHb meopemuuecKux 60npocoe K 3K3ameHy:
TeXHOTeHHOM Harpy3Ky Ha OKPY)KaIOLIyI0 Cpesy 1. CymHoCTb, T71aBHBIE 0COOEHHOCTH U K/1acCHHUKaLys (I0TaljMOHHBIX
TIPY 3KCIUTyaTallMOHHOW pa3Befike, 100bIYe U TPOL{ECCOB.
riepepaboTKe TBep/IbIX M0JIe3HBIX UCKOTIaeMbIX 2. CyuHocTs, ry1aBHble 0CO0€HHOCTH U KnaccurKarys (HIoTaluoOHHbIX
peareHTOB.
YMeTb MIPUMEHSTh Hay4YHbIe METO/[bI 1 MEPOTIPUSATHS T10
CHIDKEHHUIO TeXHOT€HHOW HarpysKu Ha ITpumepHble npakmuuecKue 3a0aHus 0/151 IK3AMeHa:
OKDY>KaroL[yI0 CpeZly P KCTUTyaTaljiOHHOM CoCTaBUThL CXeMy Y peareHTHbBIN PeXXUM IS (PJIOTaLuK PYAbI
pa3Bejike, 00bIUe U repepaboTKe TBEPbIX
T10J1e3HBIX MCKOTIaeMbIX
BnazeTsb HaBBIKaMU TIPUMeHeHUsI HAyUYHBIX METO/I0B U Pewumps 3adavu:

MEPOTIPUSITUMN TI0 CHIKEHHUIO TeXHOTeHHOU
Harpy3KH Ha OKPY’KaroIlyro Cpefly Tpu
9KCIITyaTal[MOHHOM pa3Be/iKe, A00ObIUe U
repepabOTKe TBEP/BIX MOJI€3HBIX KCKOTIAeMbIX

Kakoii OyjeT KOHIIeHTpalysi pacTBopa CyJibdaTta Meu, TIOJTy4YeHHOTO TIpU
pactBopenuu 10 r megHoro kKynopoca (CuSO4 . 5 H20) B 300 mi1 BogbI?
PacTtBop kakoli koHLeHTpaLuu (%) nosyurtcst npyu pactBoperuu 0.01 mons
CuSOs4 B 100 r BOABI?

ITK-12 roToBHOCTBIO OII€paTUBHO YCTPAHATDH HAPYIIE€HHUA ITPOU3BOJCTBEHHBIX ITPOLI€CCOB, BeCTH neanquﬁ YU€T BbINMO/THAEMBIX paﬁoT,
dHA/TU3UPOBATh ONI€PATHUBHBIEC U TEKYIIME MMOKA3dTEe/IU IMPOU3BO/JACTBA, 000CHOBBIBAThH MnpeaI0)KeHHUA 10 COBEPIIEHCTBOBAHUIO OPraHU3adI{UA

NMPOU3BO/ICTBA

3HaThb OCHOBHBbI€ TeH/IeHL[UU pa3BUTUS ITepeuenb meopemuueckux 6onpoco8 K 3K3ameHy:
TIPOU3BO/ICTBEHHBIX TPOLIECCOB, TIOKa3aTeln 1. DnemeHTapHBIH aKT Tpoljecca MeHHOU (oTaruu.
TIPOM3BO/ICTBA 2. CKOpOCTb U Ce/IeKTUBHOCTh(IOTALIMY.

3. ®soTalUsIuacTULIPA3TUYHONKDYITHOCTH

Ymetb TIPUMEHSITb W3yueHHbIe TeHAEeHL[UU Pa3BUTHS ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHda:
TIPOM3BO/ICTBEHHBIX NPOLIECCOB, MOKa3aTenu CocTaBUTh CXeMY U peareHTHBIA peXKuM i1 (0Taly pyAbl
TIPOM3BO/ICTBA B MPOhecCUOHaTbHOMN /IesTeIbHOCTH

Bnazets TeH/|eHLIUSMU Pa3BUTHS TIPOU3BOJCTBEHHBIX Pewums 3adauy:




CTpyKTypHBII
3/1eMeHT
KOMITeTeHLINU

[1naHvpyeMble pe3y/ibTaThl 00yUYeHHs

O1eHOUHBIE CpefiCTBa

TMIPOLeCCOB, MOKa3aTe/u MPOM3BO/ICTBA B
rpodeccroHaNbHON JiesTeTbHOCTH

OnpezenuTb MacCOBYHO JIOJIFO MeJJi B KOHLIEHTpaTe, COCTOSIIIeM M3 MIUPUTa U
MHHEepaJioB, yKa3aHHbIX B Tabsmiie (110 3a/laHu0)

ITK-19 roToBHOCTHIO K pa3paboTKe MPOEKTHHIX HHHOBALIMOHHBIX PelIeHHH 110 KCILTyaTaljiOHHOH pa3BejiKe, 100bIue, mepepadoTKe TBep/bIX
M0JIe3HBIX HCKOMAEMbIX, CTPOMTEILCTBY H YIKCIUTyaTallMH MO/A3eMHBIX 00 beKTOB

3HaThb OCHOBHbIE TeH/IeHLIUH Pa3BUTUSIMHHOBALIMOHHBIX | ITepeueHb meopemuueckux 80npoco8 K 3K3aMeHy:
pelieHuit 1o TiepepabOTKe TBep/BIX M0JIe3HbIX 1. Texnonorus ¢noTauyoHHOro npouecca. CoBpeMeHHble TeHeHLMU
HCKOIaeMbIX pa3BUTHSL.
2. Ponb u MecTo (hI0TaLMOHHBIX MeTOI0B 00OraItieHus 1py repepaboTke
yIJIeH, pY/, YePHBIX, LIBETHBIX U PEJKUX MeTa/lJIOB.
Ymetb MIPUMEHSITh U3yUYeHHble TeH/eHLIMU pPa3BUTHUS ITpumepHble npakmuyecKue 3a0aHus 0/151 3K3aMeHa:
WHHOBALIMOHHBIX pellieHnH 10 TiepepaboTke CocTaBuTh CXeMY Y peareHTHbIN PeXXuM /151 QI0Taluu py/ibl
TBeP/IbIX [10/1e3HBIX UCKOIIaeMbIX
Bnazets TeH/leHLIUSIMU Pa3BUTHSI MHHOBALJMOHHBIX pelleHnl | Pewuums 3adauy:

110 Hepepa60TKe TBEPAbIX IMOJIE3HBIX NCKOIMdeMbIX

PaccuuTath TeXHOJOrMUeCKHe roKa3aTesu oboraitieHus (HI0TalMOHHOTO Liexa.
Pe3synbTathl npecTaBUTh B Tabmuile. VIcXxoaHble JaHHbIe: MaccoBast foisCu B
pyze — 0,9 %, B koHueHTtpate — 20 %, B xBocTax — 0,1 %.

IICK-6-4 cioco0HOCTBI0 pa3padaThIBaTh U Peaii30BbIBAaTh MPOEKTHI MPOU3BO/ICTBA MPHU MepepadoTKe MUHEPaIbHOT0 U TEXHOT€HHOTO ChIPhS
Ha OCHOBE COBPEMEHHOU MeT0/10/IOTUH MPOEeKTHPOBAHUS, PaCCYUTHIBATH MPOU3BOAUTE/THHOCTD U OMPe/e/IATh MapaMeTPhbl 000pyAOBaHHUSA
oboraTuTe/IbHBIX (hadpuK

3HaTh BCe JTarlbl IPOU3BO/ICTBA TIPH repepaboTKe ITepeuenb meopemuuecKux 60Npoco8 K IK3ameHy:
MHHEPabHOI0 U TeXHOT'€HHOT'O ChIPhSi HA OCHOBE 1. OcHoBHbIe (haKTOPBI, BUSIOIIE Ha TEXHOIOTHIO (DIOTAI[UH.
COBPEMEHHOW MeTOZI0/IOTMH ITPOEKTUPOBAHKS 2. Knaccudukariys GpoToMaIiiH U TpeboBaHus, pebsIB/isieMbie K
HUM.
3. Bribop, pacuet 1 KOMIIOHOBKA OCHOBHOTO ¥ BCTIOMOTaTe/IbHOTO
(bI0TalIMOHHOTO 000PY/I0BAHMS
YMmeTb aHa/IM3UPOBATh BCE TAllbl IPOU3BOZCTBA TPU IIpumepHbie npakmuuecKue 3a0aHus 0151 IK3AMeHda:

repepab0TKe MUHEpa/JIbHOTO U TEXHOT€HHOT'O

COCTaBUTh CXeMY U peareHTHbIA peXKuM Ji7ist hJI0Taliy PyAbl




CTpyKTypHBII

3/IeMeHT [1naHvpyeMble pe3y/ibTaThl 00yUYeHHs OreHOuHBIE CpefiCTBa
KOMITeTeHLIUU
CBbIPbSl HA OCHOBE COBPEMEHHOM MeTO/,0/I0TUU
TIPOEKTUPOBAHNUS
Bnapets TnpolieccaMu NpOM3BO/CTBA MPU NepepaboTke Pewrumb 3adauy:
MHHEepanTbHOTO ¥ TEXHOT€HHOTO ChIpbsi HA OCHOBe | OmipesieuTh TpebyeMblii 00beM 1 KOJIMYeCcTBO Kamep (pyI0TalOHHBIX MALHH /IS
COBPEMEHHOW MeTO/I0JIOTUY NTPOeKTHPOBAHUS yC/IOBUH, YKa3aHHBIX B Tab/mie (110 3afaHUIO).
IICK-6-5 roToBHOCTHI0 IPUMEHATH COBpeMeHHbIe HH(opMaI[HOHHbIe TeXHO/IOTUH, aBTOMAaTH3UPOBAaHHbIe CUCTeMbl IPOeKTHPOBaHMS

o0oraTuTe/ILHBIX MIpou3BOACTB

3HaThb TIPUHLUIIBI U METO/Ibl CO3/JaHUsI COBPEMEHHBIX ITepeuenb meopemuueckux 6onpoco8 K 3K3ameHy:
MH(POPMALIMOHHBIX TeXHOJIOTUNB TIPAaKTUYeCKOM 1. OcHoBHbIe (aKTOPBI, BAUSAIOLME HA TEXHOJIOTUIO (IOTALUH.
JlesITeIbHOCTA 000TaTUTeTbHBIX TTPOU3BO/ICTB 2. TexHosioruueckue cxembl U peareHTHble PeXXUMBbI (y10TaLuu
DYZLIBETHBIX, YePHBIX META/IJIOB M HEMEeTa/UIMYeCKOTO ChIPbSI.
Ymetb TIPUMEHSITb TIPUHLUIIBI U MeTO/Ibl CO3/jaHUs
. IIpumepHble npakmuuecKue 3a0aHus 0/151 IK3AMeHaA:
COBpeMeHHBIX UH(OPMaLJMOHHBIX TEXHOJIOTUMB N
o CocTaBUTh CXeMY U peareHTHbIA peXKuM Jj1s (p10Taly pyAbl
TIPaKTUUeCKOM JiesiTe/TbHOCTU 060raTUTebHBIX
TIPOM3BO/ICTB
Bnazets NPYHLUIIAMU U MeTOZ,aMU CO3/laHUsI COBPEMEeHHBIX | BbinoHumb 3a0aHue:

VMH(OPMAaLIMOHHBIX TEXHOJIOTUMB MPaKTUYeCKOM
JlesITeIbHOCTH 000TaTUTebHBIX ITPOU3BO/ICTB

BriOpath 1 060CHOBaTh cxeMy oborairieHust pyzbl. Cenath pacueT KaueCTBeHHO-
KOJIMYeCTBEHHOMN U BOZIOIILJIAMOBOM CXeM, a TakK)Ke OCHOBHOTO 000pYZi0BaHUsI
(pioTOMaIIMHBI, KOHTAKTHBIE UYaHbl). KPyIHOCTL W3Me/TbueHHOMN Py/ibl, MaCCOBYHO
JIOJTHO LIeHHOT'0 KOMIIOHEeHTa B py/ie, POMU3BOAUTEIbHOCTD TIPUHSTH 10 TabJuIle.
Harnpumep: ucxogHsele jaHHbIe: coZlep>KaHUe B M3MeJIbUeHHOM pyJe Kiacca -0,074
MM — 60 %; maccoBas fonst Cu B pyge — 1,0 %; pyHble MUHepasibl— XaJIbKOITUPUT
(CuFeS,), 6opaut (CusFeS,); mpou3BoaguTeIbHOCTE (yIOTAlMOHHON (habpUKU — 5
MJIH.T/TOJI,.




0)ITopsiAoK mpoBeieHUsI IPOME)KYTOUHOM aTTeCTally, 0Ka3aTe/Td U KPUTePHUH
OLleHUBAHMA:

[Tpome)KyTOUHasi aTTeCTals Mo JUCHUIIHE «DI0TalMOHHBIN MeTo/] 00oTaIlieHus»
BKJIIOUAET TeOpeTHYeCKHe BOMPOCHI, [T03BOJISIFOLINE OLEHUTh YPOBEHb YCBOEHUS
00yyJaroIyMICs 3HaHWH, Y PAKTHYeCKHe 3a/JaHusl, BhISIBJISIFOILME CTereHb C(OPMHUPOBAHHOCTH
yYMeHUl Y B/aJleHnH, MPOBOJUTCS B (JopMe 3K3aMeHa M B (pOpMe BBITIOJIHEHUS U 3alUThI
KypCOBOT'O MIPOEKTa.

OK3aMeH 10 IaHHOW JUCLMIUIMHE TIPOBOUTCSI B YCTHOM (hopMe MO 5K3aMeHaliOHHbIM
Ovneram, Ka>KbIM U3 KOTOPBIX BK/IIOUaeT 2 TeOPeTHUYeCKHX BOIIPOCA U OZIHO TIPAaKTHUeCKOoe
3aZiaHue.

OK3aMeH MPOBO/IUTCS TI0 OMieTaM, 0XBaThIBAIOIMM BeCh MPOH/jeHHbIN MaTtepuart. [1o
OKOHYaHWM OTBEeTa 3K3aMeHaTOP MOXKET 3a/laTh CTY/JeHTY [OIO/HUTEeIbHbIE U YTOUHSIOLE
BOIPOCHI. [ToNI0XKUTETBHBIM TaK)Ke Oy1eT CTpeMyieHre CTYAEHTA U3/I0KUTb Pa3/IMuHble TOUKH
3peHust Ha pacCMaTpyBaeMyto 1pobJiemMy, BbIpa3UTh CBOe OTHOLLIEHNe K Hell, TPUMeHUThb
TeopeTUYecKre 3HaHUs 110 COBpeMeHHBIM MpobieMaM 00oraltieHust 1o/1e3HbIX MCKOTIaeMbIX.

IToka3aTe/nu U KpUTepUHU OLleHNBaHUSA JK3aMeHa:

— Ha OLIEHKY «OT/IMYHO» » (5 6asisioB) — 00yUarOL[UICS TTOKa3bIBaeT BHICOKMI YPOBEHb
c(hOpMHPOBAHHOCTU KOMITETEHLUM, T.€. CTy/IeHT, [Ipe/iCTaB/isieT BCECTOPOHHeE,
crcTeMaTh4YecKkoe W ryboKoe 3HaHHe yueOHO-MPOrpaMMHOT0 MaTepuasa, yMeHHe CBOOOIHO
BBITOJTHAT 3a/laHUs, TIpe/lyCMOTPEeHHbIEe POrPaMMOM, YCBOMBIIMKM OCHOBHYIO M 3HAKOMBIN C
JOTIO/THUTEe/IbHOY JIUTepPaTypoy, peKOMeH/I0BaHHOU NporpamMmon. Kak rpasusio, orjeHKa
«OTJINYHO» BBICTAB/ISIETCS CTy/leHTaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX TIOHATHMN
JVICLIUTI/IMHBI B MIX 3HAYEHUH [J1s1 IPHoOpeTaeMoit podeCcCr, POSIBUBIIM TBOPUECKHe
CTIIOCOOHOCTH B TTIOHMMaHWUU, U3/I0)KeHUH U UCTI0b30BaHUM yueOHO-TIPOrpaMMHOI0 MaTepuara.;

— Ha OLIEHKY «XOopoiio» (4 6asna) — o0yuaromuics MoKasbIBaeT CpeIHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMITIETEHLWH, T.€. CTYZIeHT Tpe/iCTaB/IsieT TI0JIHOe 3HaHKe yueOHO-
MIPOrpaMMHOTr0 MaTepuarsa, YCIelIHO BbIOJHSAIIMK NpelyCMOTPeHHbIe B IIporpaMMe 3a/jaHus,
YCBOUBLLMI OCHOBHYIO JINTEPATypy, peKOMEeH/I0BaHHYI0 B porpamme. Kak npaBusio, orjeHKa
«XOPOILIO» BBICTaB/ISIeTCS CTy/leHTaM, [T0Ka3aBLIMM CUCTeMaTUUeCKHUii XapakTep 3HaHUH 110
JUCLIMTUIMHE U CTTIOCOOHBIM K UX CaMOCTOSITe/IbHOMY TTOTIO/THEHUIO U 0OHOBJ/IEHUIO B X0O/ie
JaybHenIer yueOHol paboThl U MpoheCcCHOHATEHOM AeATeTbHOCTH;

— Ha OLIeHKY «YZ0B/IeTBOpUTe/bHO» (3 6asuia) — o0yuarouuiics mokasbiBaeT IOPOTOBbIi
ypOBeHb C()OPMUPOBAHHOCTH KOMITETEHLIMH, T.e. CTY/|eHT, [pe/iCTaB/sieT 3HaHUsi OCHOBHOT'O
yuebHO-TIPOrpaMMHOT0 MaTteprana B 00beMe, He0OXOAUMOM [i/1s fja/ibHeMlel yueObl 1
nipe/icTosiIel paboThI TIO CIeLUabHOCTH, CITPABJISOIIUIACS C BBITIOJTHEHHUEM 3a/laHUM,
1pe/lyCMOTPEeHHBIX [TPOrpaMMOM, 3HAKOMBbIN C OCHOBHOM JIUTEPAaTypOM, peKOMeH,0BaHHOU
niporpamMmoii. Kak nmpaBusio, oljeHKa «y/10B/IeTBOPUTE/IbHO» BBICTAB/ISETCS CTYJeHTaM,
JOTyCTUBILIMM TOTPELIHOCTU B OTBETE Ha SK3aMeHe W TIPU BbITIOJTHEHUU 3K3aMeHaLMOHHBIX
3aflaHui, HO 00/1a/]af0I[M HEOOXOAMMBIMU 3HAHUSIMU /ISl KX YCTPaHeHUsl 10| PyKOBOJCTBOM
rpernoziaBaTe’is;

— Ha OIIeHKY «HeY/|0BJIeTBOPUTENbHO» (2 Oasia) — pe3ysnibTaT 00y4eHus He JOCTUTHYT,
oOyuaroluiicss He MOXKeT TI0Ka3aTh 3HaHUs Ha YPOBHE BOCIIPOM3BeZleHHsI U 00bsiCHeH s
MH(pOpMaLMy, He MOXKeT TI0Ka3aTh UHTe//IeKTyaslbHble HaBbIKM pellieHUs MPOCThIX 3ajady, T.e. y
CTyzieHTa, 00Hapy>KHUBarOTCs MPOOesIbl B 3HAHUSIX OCHOBHOTO YueOHO-TIPOrpaMMHOT0 MaTepHaria,
JOCTUTHYTHI IPYUHIUITHA/IBHBIE OIIMOKYM B BBITOJTHEHUH TTPeAyCMOTPEHHBIX ITPOTPaMMOit
3a/laHUM.

Ha OIIeHKY «HeY/I0B/IeTBOPUTeTbHO» (1 0asut) — 00yJaromuiicst He MOXKeT TI0Ka3aTh 3HaHWS Ha
yYPOBHe BOCIIPOM3Be/ieHUs1 U 00bsiCHeHUsI MH(OpMaLUY, He MOJKeT 10Ka3aThb UHTeJIIeKTya/IbHbie
HaBBIKU pelleHHs TIPOCThIX 3a7iau.



IToka3aTenu U KpUTepUH OLleHMBAaHUs KyYPCOBOI'0 MPOeKTa:

Ha OLIeHKY «OT/IMYHO» (5 6anioB) — paboTa BbINO/JHEHA B COOTBETCTBUY C 3aflaHUEM,
00yyaroImuiics MoKa3bIBaeT BHICOKHI yPOBEeHb 3HAaHUI He TOJIbKO Ha YPOBHE BOCITPOM3Be/|eHUS 1
o0bsicHeHUs1 UH(GOpPMAaLMK, HO U UHTeJIIeKTya/lbHble HaBbIKK pellieHus pobsieM U 3a71a4,
HaXO0XK/IeHUsI YHUKA/IbHBIX OTBETOB K IPo0jieMam, OLleHKH 1 BbIHECEeHUsT KPUTHUECKIX
CY)KJ,eHU;

Ha OLIEHKY «X0poIo» (4 6asnia) — paboTa BbINO/THEHA B COOTBETCTBUH C 3a/laHHEM,
oOyuaroIuiics roKasbiBaeT 3HaHUsI He TOJIbKO Ha YPOBHe BOCIIPOM3BeleHUsI K 00bsICHEeHUS
vH(pOpMaLYK, HO ¥ WHTe/UIeKTya/lbHble HaBBIKK pellieHrs Ipo0sieM 1 3a/jau, HaXOXKeHHUsT
YHUKa/IbHBIX OTBETOB K Ipob/iemMam;

Ha OLIEHKY «Yy/I0B/IETBOPUTENIBbHO» (3 6asia) — paboTa BhINO/THEHA B COOTBETCTBUH C
3a/laHyeM, 00yyJarolUiics TTIOKa3biBaeT 3HaHKUSI Ha YPOBHe BOCIIPOW3BeIeHUsI U 00bSICHEeHUS
MH(pOpMaLMK, UHTe/I/IeKTya/lbHble HaBbIKW pelleHus POCThIX 3a/ay;

Ha OLIeHKY «HeY/IOBJIeTBOPUTe/IbHO» (2 Bansa) — 3ajjaHue mperoziaBaTerisi BbIIIOJTHEHO
YaCTUYHO, B TIPOLIECCe 3alUThI PA0OTh 00YYaIOIIMICS JOMyCKaeT CyIleCTBeHHbIe OINOKH, He
MO>KeT T0Ka3aTh UHTe/UIeKTyaslbHble HaBbIKU pellleHHs 10CTaB/IeHHOW 3a/jauM.

Ha OLIEHKY «HeYZOBIeTBOpUTebHO» (1 6arnt) — 3afaHue mipernofaBaTesisi BHITIOIHEHO
YacTUUHO, 00yuaroIuicsi He MOKeT BOCTIPOU3BECTH U OOBSICHUTD COJiepKaHre, He MOJKeT
TIOKa3aTh MHTeJI/IeKTya/IbHble HAaBbIKM peLleHNs T0CTaB/JIeHHOU 3a/lauM.
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