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1 Ileau ocBOEHUS TUCHUIIUHBI

HenssMu ocBOEHUS TUCHUTUIUHBI «DIIOTAIMOHHBIN METO ] 000TaIICHUS SBIISIOTCS pa3-
BUTHE Y CTYJEHTOB JIMYHOCTHBIX KA4eCTB, a TAKKXe (OPMUPOBAHKE MPO(PECCHOHANBHBIX KOM-
nereHiuil B coorBercTBUU ¢ TpedoBanusimu ®I'OC BO no cnenuansuoct 21.05.04 T'opHoe
JEII0.

2 MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM IPOrpaMMBbl
MOATOTOBKH CIELHAINCTA

Jucuumiuna «®dnoTanMoHHbINH METO 00OTallleHHUs» BXOIUT B BapHATUBHYIO YacTh 00-
pa30BaTEIBHON TPOTPAMMBI.

JUig n3ydeHust JUCHUIUIMHBI HEOOXOIMMBbI 3HaHUS (YMEHUs, BIaJeHUs) cHOpPMUPOBaH-
HbIE B pe3yJbTaTe U3YYEHUS CIEAYIOUUX KypCOB:

«XuMHUsD» (pa3zenbl: XUMUYECKUE CUCTEMbI, XUMUYECKasi TEpMOAMHAMUKA U KUHETHKA);

«Pusnueckas XuMus», «XuMus GuoTopeareHToB», «TepMoauHaMuka (QIoTalMOHHBIX
cuctem», «@uU3nyecKue MeTOIbl U3YUECHHUS MOJIE3HBIX HCKOTIAEMBbIX».

3HaHus (yMEHUs, BIAJCHUS), OJIYYCHHbIE P U3YYEHUU AAHHOW AMCLUMIUIMHBI OyayT
HEO0OXO0IUMBI U1 MPUOOPETEHUsI IPAKTUUECKUX HABBIKOB 10 Pa3/JIeJIEHUI0O MUHEPAJIOB Ha OC-
HOBE PA3IUYUs UX (PU3MKO-XMMUYECKUX CBOMCTB, MCIOJb3YEMbIX MIPHU 3TOM (hIOTAMOHHBIX
pEeareHToB U anmapaToB, a TAK)Ke TEXHOJOTUH (IIOTALlMK PA3IMYHBIX MOJE3HBIX HCKOMAEMbIX.

3 KomnereHuun oﬁyqammerocsl, ([)opanyeMble B pe3yJibTaTe 0CBOCHUS
AUCHUIIJIMHBI A INIAHUPYEMBIC PE3YJ/IbTATbI Oﬁy‘leﬂl/lﬂ

B pesynbpraTe ocBOeHUS TUCHUIUIMHBI «DIIOTallMOHHBIM METOJT oOoranieHus» odydaro-
HIUIICs T0JIKEH 00J1aaTh CAEAYIONIMMU KOMIETEHIUSIMU:

CrpyKTypHBIit
JIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS

KOMIICTCHIIUHN

ITK-4 roTOBHOCTHIO OCYHIECTBJISAATh TEXHUYIECCKOC PYKOBOACTBO 'OPHBIMHU U B3PbIBHBIMH
paﬁoTaMu npu 3KCHJ1yaTaIII/IOHHOI71 Pa3BEIAKE, 11061)1‘16 TBEPALIX MMOJE3HBIX HCKOIMACMbIX,
CTPOMTEIBCTBE U IKCIVIyaTallUM MMOA3EMHbBIX 06’I)CKTOB, HEMOCPECACTBEHHO YIIPABJIATD
npoueccaM Ha NPOU3BOJACTBEHHBIX 00bLEKTOB

3HaTh OCHOBHBIE TIOHSTHSI METOJIOB, CHOCOOOB M CPEJICTB MOJTYyYEHUS CHIPhSI U KOH-
LIEHTPATOB MPH MEePepabOTKH MOJIE3HBIX UCKOMAEMBIX

Ymeth BBIOMPATh TEXHOJIOIMIO IIPOM3BOJICTBA pabOT 10 00OTALIEHHUIO MOJIE3HBIX HC-
KOITaeMbIX, IPUMEHSATH CIIOCOOBI U CPEJICTBA JIJIS TIOJTyYSHUS KOHAMIIMOHHBIX
KOHIICHTPATOB

Brnanets CIIOCOOHOCTBIO BHIOMPATh M PACCUYUTHIBATH OCHOBHBIE TEXHOJOTUYECKUE T1a-

pameTpbl 3PPEKTUBHOTO U IKOJIOTHUECKH 0€30MacHOr0 MPOU3BOJICTBA paboT
o nepepaboTKe U 0OOTAIEHUI0 MUHEPAJIHLHOTO ChIpbS HAa OCHOBE 3HAHUU
MPUHIUIOB (DJIOTALMOHHOTO MPOEKTUPOBAHMS TEXHOJIOTMYECKHX CXeM 000-
raTUTEIIFHOTO TIPOU3BOJACTBA W BHIOOpPAa OCHOBHOTO W BCIIOMOTATEIBHOTO
000raTUTENHHOT0 000PYIOBAHUS

IIK-5 roToBHOCTBI0 IEeMOHCTPHPOBATH HABBIKU Pa3padoTKU MJIAHOB MePONPHUATHI MO
CHHMKEHHMI0 TEXHOTeHHOW HArPy3KH MPOU3BO/CTBA HA OKPY-KAIOLIYI0 CPexy NMPH IKC-
IUIyaTallMOHHOM pa3Be/iKe, 100bIYe U MepepadoTKe TBEPABIX MOJIe3HBIX HCKONAEMbIX, a
TaKKe NMPHU CTPOUTEILCTBE U IKCILIyaTalluH

3HaTh HAaY4YHBIC MCTOAbI U MCPOIIPHUATHUSA 110 CHUKCHUTIO TEXHOTCHHOU Harpys3ku Ha
OKPY)KAIOIIYIO CPE/ly TP IKCILTyaTAllMOHHOM pa3Bejike, J00bIYe U mepepa-
0oTKE TBEPABIX MTOJIC3HBIX UCKOITACMbIX

YMeTh IMPUMCHATH HAYYHBIC METOABI U MCPOIIPUATHUA IO CHUIKCHHUIO TEXHOTECHHOM




CrpyKTypHBIi
JIEMEHT [Inanupyemble pe3ynbTaThl O0y4eHUS

KOMIICTCHIIUHN

Harpy3Ky Ha OKPYXAIOIIYIO CPey MPHU IKCILTyaTallMOHHOW pa3BeKe, J00bI-
4e ¥ nepepaboTKe TBEPABIX MOJE3HBIX HCKOTTAEMbIX

BJ'Ia)ICTB HaBbIKaMH IMIPUMCHCHUS HAYUYHBIX METOJI0B U MCpOHpI/IflTI/II\/’I 110 CHHKCHHUIO
TEXHOTEHHOW HArpy3Ky Ha OKPYKAIOIIYIO CPey IPH SKCILUTYaTal[HOHHOM
pa3Bejike, 10ObIUe U nepepabOTKe TBEPbIX MOJIE3HBIX HCKOMAeMbIX

I1K-12 roToBHOCTBIO ONIEPATHBHO YCTPAHATH HAPYIIEHUs] IPOM3BOICTBEHHBIX MpoLec-
COB, BeCTH NePBUYHBbIN y4eT BbINOJIHSIEMbIX PadoT, aHAJIM3MPOBATH ONlEPATHUBHbIE U
TeKyllue 0Ka3aTe/u NPON3B0/ACTBA, 000CHOBBIBATH NPEAJI0KEHHUSI 110 COBEPIICHCTBO-
BAHUIO OPraHM3ALMHU IPOU3BOJACTBA

3HaTh OCHOBHbBIE TEHJICHIIUM Pa3BUTHS IPOU3BOJICTBEHHBIX MPOLECCOB, TOKA3aTEIH
IIPOU3BOJICTBA
YmMetb MPUMEHITh U3y4EHHbIE TEHJCHIIMM Pa3BUTHUS MPOU3BOJICTBEHHBIX IpoOLEC-

COB, IOKA3aTeJIM IPOU3BOICTBA B IPO(HECCHOHAIBHON AEATEIbHOCTH

Bnanets TEHJICHIUSIMU PA3BUTHS MPOU3BOJICTBEHHBIX MTPOIIECCOB, MOKA3ATEIN TPOU3-
BOJICTBA B NPO(EeCCUOHATBHOMN AEITEIbHOCTU

IIK-19 roToBHOCTHIO K pa3padoTKe MPOEKTHbIX HHHOBAIIMOHHBIX PelIeHUI M0 IKCILIya-
TAallMOHHOM pa3BejiKe, 100bIYe, epepadoTKe TBEPABIX MOJE3HbIX HCKONAEMbIX, CTPOHU-
TeJbCTBY M IKCILIyaTAUMHU MOA3€eMHbIX 00bEKTOB

3HaThb OCHOBHBIC TCHACHIWH Pa3BUTHUA HHHOBAIIMOHHBIX pemeHHﬁ 110 Hepepa60TKe
TBECPABIX ITOJIC3HBIX UCKOIIACMbBIX

YMeTh MPUMEHATHh U3YYEHHBIE TEH/ICHIIMY Pa3BUTHSI HHHOBALIMOHHBIX PEIIEHUM 110
nepepaboTKe TBEPIbIX MOJIE3HBIX HCKOTIAEMBIX

BJ'Ia)ICTI) TCHACHIUAMUA Pa3BUTHUA HHHOBAILIMOHHBIX peIlIeHI/II\/'I 110 Hepepa60TKe TBEP-
JAbIX ITOJIE3HBIX NCKOITA€MBIX

IICK-6-4 cnoco0HOCTHbI0O pa3padaTbiBaTh M Peaju30BbIBATH NMPOEKTHI NMPOM3BOACTBA
NpHU nepepadoTKe MUHEPAJTbHOIO U TEXHOTeHHOT0 ChIPbsSl HA OCHOBE COBPEMEHHOH Me-
TOA0JIOTUH MPOEKTHPOBAHMS, PACCUUTHIBATH MPOU3BOAUTEIBLHOCTh U ONpeNeJsATh Ma-
pameTpbl 000pyA0BaHMs 000raTuTENbHBIX GadpUK

3HaTh BC€ ATalbl IPOU3BOJICTBA MPU NepepaboTKe MUHEPATHHOIO U TEXHOT€HHOTO
CBIPbsl HA OCHOBE COBPEMEHHOM METOI0JIOTUN TPOCKTUPOBAHUS

Ymeth aHaAJIM3UPOBATH BCE 3Tallbl IPOU3BOJICTBA IIPU NEPEpabOTKE MUHEPAJILHOTO U
TEXHOTE€HHOT'O ChIPbsl HA OCHOBE COBPEMEHHOW METOJI0JIOTUU ITPOEKTUPOBA-
HUs

Bnaners IpoLeccaMy POU3BOCTBA MPH NepepadoTKe MUHEPAIBHOTO U TEXHOTE€HHO-

'O CBIPbA Ha OCHOBC COBpeMeHHOfI MCTO0JIOTUHN TPOCKTUPOBAHUA

IICK-6-5 roTOBHOCTHIO IPUMEHSITH COBPeMeHHbIe MH(OPMALIMOHHbIE TEXHOJIOTHH, aB-
TOMATH3HPOBAHHBIE CHCTEMBI MPOEKTHPOBAHNS 000raTUTEIbHBIX IPOU3BOJICTB

3HaTh MPUHOMUIIEI 1 METOJbI CO3AaHNs COBPEMCHHBIX I/IH(i)OpMaHI/IOHHI)IX TEXHOJIO-
Uil B HpaKTHqCCKOﬁ ACATCIIbHOCTHU 000TaTUTENHHBIX ITPOU3BOJICTB

YMeTh IMPUMCHATHb IPUHIOUIIBI © METOABI CO3JJaHUSA COBPEMCHHBIX HH(bOpMaIII/IOH-
HBIX TEXHOJIOTHH B HpaKTHqCCKOﬁ ACATCIIbHOCTH 000TaTUTEILHBIX IIpouns-
BOJCTB

BJ'Ia)ICTI) IMpUHOUIIAMHU U MECTOAaMU CO3aaHHsA COBPEMECHHBIX I/IH(i)OpMaHI/IOHHI)IX TEX-

HOJIOTHH B HpaKTH‘{CCKOﬁ JACATCIbHOCTH 000TaTUTEIILHBIX ITPONU3BOJICTB




4 CTpyKTypa M cofepkaHue JMCHMILIMHBI (1J1s1 04HOi (popMBbI 00yUeHHS)

OO01mmast TpyI0eMKOCTh IUCIUTUINHBI COCTaBISAET 7 €UHUIL 252 aKaj1. 9acoB:
— KOHTaKTHas pabota — 132,5 akax. 4acos:
aynutopHast paborta —126 akaj. 4yacos;

BHEay/JUTOpHAas paboTa — 6,5 akaj. 4acos;
— camocTosTelbHas padoTa — 83,8 akaj. 4acos;
— TOJATOTOBKA K 9K3aMeHy — 35,7 akaJl. 4acoB.
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1. ®u3uKo-xuMHYecKHe OCHOBBI ()JIOTALMHU IX 4 6 6 10  |M3ydeHue ocHOBHOM U jomnoin- |3amura gabopaTtopHeix pador |I1K-4
HUTEIILHOM JINTEPATypPHI 110 Harnncanue xypcosoro npoek- |IIK-5
1.1 TeopeTHueckue OCHOBHI TIpoliecca (BIOTAINH, 2 2 AUCHUILUTMHC, KOHCIEKTA JICk- | Td TK-12
SeMEHTapHBIH akT GIoTaIHn LAM. BeinonHenue u penienue I1K-19
_ MIPAKTUYECKUX 3aJaHUI [1CK-6-4
1.2 B3aumoneiicteue a3 2 [ICK-6-5
Hroro no pasneny IX 4 6 6 10
2. MuHepanu3anus ny3sipbkoB Bo3ayxa npu| IX | 10 8 8 20 |M3yuenume oOcHOBHOM u J10-|3ammuTa snabopatopHbix padoT|IIK-4
paoranun IIOJIHUTENIBHOM JiuTepaTypsl 11o|Hanucanune xypcosoro mpoek-|IIK-5
2.1 DneMeHTapHBIH akT mpoliecca GIoTauu 8 JUCLMIUIMHE, KOHCIIEKTa JIeK-|Ta IK-12
0501 Bommosnnenne u pewenue|IIK-19
2.2 KuneTmyeckue 3aKOHOMEPHOCTH IIpoliecca NpaKTHYECKHX 3a1aHuil IICK-6-4
dnoranuu [1CK-6-5
Hroro no pasneny IX | 10 8 8 20




3. ®j0TAaHOHHBIE PeareHThl IX | 10 8 8 20 |M3yuenume ocHOBHOM u Jj0-|3ammuta snabopatopHbix padoT|IIK-4
IIOJIHUTENILHOM JiuTepaTypsl 11o|Hanucanne kypcosoro mpoek-|IIK-5
Haznauenwue, kiaccuukaius 1 OCHOBHbIE (POPMBI 10 JUCIIMIUIMHE, KOHCIEKTa JIeK-|Ta TK-12
3aKPECIIICHUA (1)J'IOTaIII/IOHHI>IX pE€arcHToB III/Iﬁ Beimmongenue u pemexHne TIK-19
Hroro no pazaery IX | 10 8 8 20 NPAKTUYECKHUX 3aIaHHi TICK-6-4
I1CK-6-5
4. ®ioTanMoOHHbIe MAIIMHBI U Benomorareab-| IX | 15 8 8 16,9 |M3yuenue ocHOBHOM U j0-|3amura jgaboparopHbix padot|IIK-4
HOe 000py/I0BaHNe MOJIHUTENIBHOW JuTepatypbl 1o |Hanurcanue xkypcoBoro mpoek-|I1K-5
Knaccupukanust ¢notomamma u  TpeboBaHwS, 10 4 JUCLUIIINHE, KOHCIIEKTa JIeK-|Ta IK-12
MIPEABSBISIEMBIE K HUM 0501 Bommosnnenne u pewmenue|IIK-19
BcnomorarensHoe (GaoTaluoHHOE 060 PyI0BAHKIE 5 4 MPAKTUYECKUX 3a1aHUI I1CK-6-4
I1CK-6-5
Hroro no pasaeny IX | 10 8 8 16,9
5. lIpakTuka gJorauun IX | 15 6 6 16,9 |M3yuyeHue ocHOBHOM M aomnoJi-|3amura jgadboparopHbix padot|IIK-4
HUTEIBbHOM suTeparypbl 1o|Hammcanue xypcoBoro mpoek-|IIK-5
5.1 TexHonorust GIOTAIMOHHOTO MpoIecca 10 JAUCIIMIUIMHE, KOHCIEKTa JIeK-|Ta K-12
1107071 Bommonnenne u  pemenue|[1K-19
5.2 Opranuzanust padoTbl (JIOTALMOHHOTO OT/IE- 5 NMPaKTHYECKHX 3a1aHHUit [ICK-6-4
JICHIA [1CK-6-5
Hroro no pasneny IX 6 6 16,9
HToro no nucuuniune 54 36 36 83,8 JIK3aMeH

KypcoBoii npoekt




5 O0pa3oBaTe/ibHbIC U HH(POPMALMOHHBIC TEXHOJIOTHH

B mporecce mpernogaBaHusl IUCHUIUTAHBI TIPUMEHSIOTCS Pa3IMYHbIE BHIBI 00pa3oBa-
TEJBHBIX TEXHOJIOTHA.

JIeKIIMOHHBIA MaTepHai 3aKpEeIUIsIeTCs] B IPOIEecCe BBIMOJHEHHS Ja00paTOPHBIX padoT.
OcBoeHME TEOPETUUECKOTO MaTepHalia U BbIIIOJIHEHUE Ja00PaTOPHBIX pabOT MO3BOJISIOT CTY-
JICHTaM OCO3HATh KOMILUIEKCHBIH XapakTep Kypca, ero OpPraHu4YecKylo CBSI3b C IPYTUMU JIUC-
UIUIMHAMA;, CPOPMHUPOBATH 3HAHHS O MpPOIEcCaX OKYCKOBAaHHS M METAJLTYPrHUECKHX IPO-
1eccax, a Takke B JajlbHEUIIEM MPUMEHUTH MOJyYCHHbBIE 3HAHUS B TPAKTUYCCKOH JIesTeIb-
HOCTH.

[lepenaua HEOOXOAMMBIX TEOPETHUUECKUX 3HAHUN U (OPMHUPOBAHHE OCHOBHBIX MPEA-
CTaBJICHHH MO KypCy MPOUCXOUT C UCTIOIH30BAHUEM MYJIbTHMEIUIHOTO 000PYI0BaHUSI.

1. TpaguumnoHHbie 00pa3oBaTe/ibHbIE TEXHOJOTHH OPUCHTHPYIOTCS HA OPTaHU3AIIIO
00pa30BaTeJIbHOTO Mpoliecca, IPEANOoJIaraollyo IpIMYI0 TPAHCISAIUIO 3HaHUN OT Ipernoja-
BaTells K CTYICHTY (IIPEUMYIIECTBEHHO Ha OCHOBE OOBSICHUTEIHLHO-MIUTFOCTPATUBHBIX METO-
0B oOyueHus). Y4ueOHasi EeATeTbHOCTh CTY/IEHTa HOCUT B TaKHUX YCJIOBHSX, KaK IMPaBUIIO,
PENpPOAYKTUBHBIN XapaKTep.

®opMbl YUEOHBIX 3aHATHH € HCTIOIb30BAHUEM TPAAUIMOHHBIX TEXHOJIOTHIi:

WudopmanrioHHas JeKIHs — IMOCIIEA0BATEIFHOE M3JI0KECHNE MaTepraja B TUCIIHILIN-
HapHOM JIOTHKE, OCYIIECTBIIEMOE MPEUMYIECTBEHHO BEpOaIbHBIMHU CpPEACTBAMH (MOHOJIOT
IIpernoaBaTeis).

Cemmunap — Oecena mperoaBateliss U CTYJASHTOB, OOCYK/IeHHE 3apaHee MOATOTOBIJICH-
HBIX COOOIIEHUH MO Ka)XIOMY BOIIPOCY IUIaHA 3aHATHUS C IUHBIM JUISI BCEX MEPEYHEM PEKO-
MEHJIyeMO# 00s13aTEIPHOM U JOTIOTHUTEIBHOM JIUTEPATYPHI.

[IpakTHdeckoe 3aHATHE, TIOCBAINICHHOE OCBOSHHIO KOHKPETHBIX YMEHHI M HABBIKOB IO
MPEUI0KEHHOMY aJITOPUTMY.

2. TexHosorum mpoo6.,1eMHOTr0 00y4eHusl — OpraHu3anusi 00pa3oBaTeIHLHOTO MpoIlecca,
KOTOpasi MpeJrojaraeT MmoCTaHOBKY MPOOJIEMHBIX BOIPOCOB, CO3JaHUE y4eOHBIX MpoOIeM-
HBIX CUTYaIUil [UTS CTAMYJIMPOBAHMUS aKTHBHOM ITO3HABATEILHOMN IEATEIILHOCTH CTY/ICHTOB.

®opMbl y4eOHBIX 3aHATHI C UCIOJH30BAHMEM TEXHOJIOTMI NMPOo0JIeMHOro odyue-
HUS:

[IpoOnemuast yekuusi — U3JI0KEHUE MaTepuaia, MpeArojarampllee MOCTAaHOBKY Ipo-
OJIEMHBIX U JUCKYCCHOHHBIX BOIIPOCOB, OCBEIICHUE PA3IMYHBIX HAYYHBIX MOAXO0JIOB, aBTOP-
CKHE KOMMEHTApWH, CBSI3aHHBIE C PA3IMYHBIMU MOJEIISIMU UHTEPIPETAUN U3yd4aeMOro Ma-
Tepuana.

Jlexums «BaBOeM» (OMHApHas JICKIUS) — U3JIOKEHUE Marepuaia B Gopme auaioruye-
CKOTO OOIIEHHS IBYX TpenoaBaTesnei (Hanpumep, peKOHCTPYKIIUS JHajiora peICcTaBUTeNei
Pa3IMYHBIX HAYYHBIX IIKOJ, KY9EHOTO» U «IPAKTUKA» U T.IL.).

[IpakTnueckoe 3aHsATHE B (opMe MpaKTUKymMa — OpraHusanus yueOHOH paOoThl, Ha-
MpaBJieHHAs Ha PEIIeHWe KOMIUIEKCHOW Y4eOHO-ITO3HABATENBHOW 3a7aud, TpeOyromend OT
CTY/ICHTA MIPUMEHEHUS KaK HAy9HO-TEOPETHYECKUX 3HAHUM, TaK U IPAKTUICCKUX HABBIKOB.

[IpakTueckoe 3aHsITHE Ha OCHOBE Keiic-MeTo/a — 00y4eHHe B KOHTEKCTE MOJIeNupye-
MO CHTYaIlMH, BOCIIPOU3BOJISIIECH peallbHbIe YCIOBUS HAYYHOH, MPOMU3BOACTBEHHOH, 00IIIe-
CTBEHHOM aesTenbHOCTH. OOyUaronyecs T0JKHBI IPOaHATM3UPOBATh CUTYAIHIO, Pa300paTh-
csl B CYTH NpoOJieM, IPeUIOKUTh BOSMOKHBIE PEIICHHsI W BBIOpATh Jydniee u3 HUX. Kehce
0a3upylOTCs Ha pealbHOM (PaKTUYECKOM MaTepHayie WM K€ TMPHUOIMKEHBI K pealbHOU CH-
Tyaluu.

3. UrpoBble TeXHOJIOTHHM — OpraHu3alus 00pa30BaTEIbHOTO MPOLiecca, OCHOBAaHHAs Ha
PEKOHCTPYKIIMH MOJIEJICH MOBEICHHUS B PAMKaX MPEIOKEHHBIX CIIEHAPHBIX YCIOBUH.

@®opMbI YUEOHBIX 3aHATHH € UCTIOJIb30BAHHEM MUTPOBBIX TEXHOJIOTHIA:

VYuyeOHas urpa — popma BOCCO3/1aHUs IPEIMETHOIO U COLMAIILHOTO COJIEpKaHus Oyay-
el mpo(heCCHOHANBHON JEATEIBHOCTH CIEIHAINCTa, MOJACTHUPOBAHHUS TaKUX CUCTEM OTHO-



LIEHUH, KOTOPBIE XapaKTEePHBI I 3TOM JEATEIBHOCTH KAK LEJIOT0.

JlenoBasi urpa — MOJEIMPOBAHUE PA3IMYHBIX CUTYallUH, CBSA3aHHBIX C BBHIPAOOTKOW U
MPUHATHEM COBMECTHBIX PEIIEHUN, 00CYX/I€HHEM BOIPOCOB B PEKHUME «MO3TOBOIO HITYp-
May, PEKOHCTPYKIMEH (PYyHKIIMOHATIHHOTO B3aUMOJIEHCTBUS B KOJIJIEKTUBE U T.I1.

PoneBas urpa — umuTanys Wik PeKOHCTPYKLIMS MOJIEIEH POJIEBOro NOBEACHUS B Mpe-
JIO’)KEHHBIX CIIEHAPHBIX YCIOBHSIX.

4. TexHOJIOTUM NPOEKTHOr0 00y4eHHMs1 — OpraHu3alus o0pa3oBaTeabHOro Mpolecca B
COOTBETCTBUU C AJITOPUTMOM IO3TAIHOTO PEIICHUs MPOOJIEMHON 3a/1a4i WM BBIIIOJHEHUS
yueOHoro 3aaanus. [IpoekT mpenanosaraeT COBMECTHYIO Y4eOHO-TIO3HABATEIbHYIO JESTEIb-
HOCTb I'PYIIIbI CTY/IEHTOB, HAPaBJIEHHYIO Ha BbIPAOOTKY KOHLIENIIMHU, YCTAHOBJIEHUE 1eJIel U
3aja4, (OPMYJIUPOBKY OKHJIAEMBIX PE3YyJIbTAaTOB, ONpPEAEICHHE MPUHIMIIOB U METOJUK pe-
IIEHHs TIOCTaBJIEHHBIX 33/1a4, TUIAaHWPOBAaHHUE X0Ja paboThl, MOUCK JTOCTYIHBIX M ONTUMAab-
HBIX PECYpPCOB, MOATANHYIO pealH3alHio JIaHa paboThl, IPE3ECHTALMIO PE3YIbTATOB PabOTHL,
WX OCMBICIICHUE U PEPIIKCHIO.

OcHOBHbIE THIIBI IPOEKTOB:

HccnenoBaTenbCcKkuil MPOEKT — CTPYKTypa MpuOIIMKeHa K popMaTy HAy4HOTO MCCIIEN0-
BaHUS (JI0Ka3aTEIbCTBO aKTyaJIbHOCTU TEMBbI, ONPEACICHUE HAyYHO!H MPOoOIeMbl, IpeAMETa U
oOBbeKTa HCCeloBaHus, Leled M 3aJad, METOJI0OB, MCTOYHUKOB, BBIIBHUKEHHE THIIOTE3BI,
0000111eHIE Pe3yNIbTaTOB, BbIBO/IbI, 0003HAYEHHE HOBBIX MPOOIIEM).

TBopueckuil MpPOEKT, KaKk IMpaBUJIO, HE MMEET JeTalbHO MPOpabOTaHHON CTPYKTYPHI;
yueOHO-TI03HaBaTeIbHAs JAEATEIbHOCTh CTYJICHTOB OCYILECTBISETCS B pPaMKaX pPamMOYHOTO
3aJlaHus, MOJUUHSAACDH JIOTUKE U UHTEPECaM YYaCTHUKOB MPOEKTA, KaHPy KOHEYHOTO PEe3yllb-
Tata (razera, GuiIbM, Ipa3aHUK, U3/IaHUE, SKCKYPCHUS U T.I1.).

NudopmanioHHBIN TPOEKT — y4eOHO-TI03HABAaTENbHAs JA€ATEIbHOCTD C SIPKO BBIPAKEH-
HOM 3BPUCTUYECKON HANPABICHHOCTHIO (IIOUCK, OTOOP M cUCTeMaTu3auus nHGopMaluu o Ka-
KOM-TO OOBEKTE, 03HAKOMJIEHHE YYaCTHUKOB IPOEKTa ¢ 3TOW HHpOpMaluell, ee aHalu3 U
0000111eHre 1715 Mpe3eHTaluu 00jiee LIMPOKON ayAUTOPHH).

5. UHTepaKTHBHbIE TEXHOJOTHM — OpraHU3alus 00pa30BaTENIbHOIO Ipoliecca, KOTO-
pas mmpearnosaraeT akTUBHOE U HEJIMHEHHOE B3aUMOJEHCTBUE BCEX YUYACTHUKOB, JOCTUKEHHUE
Ha ATOW OCHOBE JIMYHOCTHO 3HAUYMMOTO JJIsi HUX 0Opa3oBareiabHOro pesynaprata. Hapsay co
CHeHaTN3UPOBAHHBIMU TEXHOJIOTUSMHU TAKOTO POJa MPUHLMI UHTEPAKTUBHOCTH MPOCIIEKHU-
BaeTcs B OOJIBIIMHCTBE COBPEMEHHBIX OOpa30BATEIbHBIX TEXHOJOTHil. VHTEpakTUBHOCTH
MOPa3yMeBaeT CyObEKT-CyObEKTHBIE OTHOIIICHUSI B X0JIe¢ 00pa30BaTEIHLHOTO IIpoliecca U, Kak
clIeICTBUE, OPMUPOBAHUE CaMOpa3BUBaroIIelics HH(POPMALMOHHO-PECYPCHOM Cpebl.

®opMbl y4eOHBIX 3aHAAITHI C MCIOJIb30BAHHEM CIENHATU3NPOBAHHBIX MHTEPaK-
THBHBIX T€XHOJIOTHIi:

Jlexuus «oOpaTHOM CBS3U» — JEKUMA—TIPOBOKAIMS (M3JI0)KEHUE MaTepuaia ¢ 3apaHee
3alJJaHUPOBAHHBIMM  omIKMOKamMu),  Jekuus-Oecena,  JEKUUSA-AUCKYCCUS,  JIEKLUSA-
MPECCKOH(EPEHITHS.

CeMuHap-IuCKycCHs — KOJIJIEKTUBHOE OOCYXKJIEHHWE KaKOro-iu0o CHOPHOTO BOIIpOCa,
npoOseMbl, BBISIBJICHHUE MHEHMHM B rpymne (MEXrpylnoBOW AMajor, AUCKYCCUS KakK CIIOp-
JTAAJIOT).

6. Un(dopManiuOHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHbIe TE€XHOJOTHHM — Opra-
HU3auus 00pa3oBaTENbHOIO IPOLECca, OCHOBAHHAS HA MPUMEHEHUU CIIELHUAIU3UPOBAHHBIX
MPOrpPaMMHBIX CpeJl U TEXHUUECKUX CPEJICTB pabOThl ¢ HHPOpMAIUEH.

@®opMbl yueOHBIX 3aHATHI C UCHOJb30BaHHEM HH(POPMALUOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH:

Jlexuus-Bu3yanusanus — HU3JI0KEHUE COJIEp’KaHUSl COMPOBOXKAAETCA Ipe3eHTalue
(neMoHcTpanuel yueOHbIX MaTepUalloB, MPEACTABICHHBIX B Pa3IMYHbIX 3HAKOBBIX CUCTEMaX,
B T.4. WUIIOCTPATUBHBIX, IPaQUUECKUX, ayIMO- U BUJEOMATEPHAIIOB).



6 YueOHO-MeTOAMYECKOE O0ecnedeHHe CAMOCTOATE/IbHOI padoThl 00y4YaoIMXCst

CamocrosTenbHas paboTa CTyJEHTOB IMOCTPOEHA TaKUM 00pa3oM, YTO B IpOIlecce pa-
O0ThI CTYJIEHTBI 3aKpEIUISIIOT 3HAHUS, MOJIyY€HHbIE B MPOLIECCE TEOPETUYECKOTO OOY4EHHS,
TE€M caMbIM (POPMHUPYIOT POPECCHOHATIbHBIE YMEHUS U HABBIKH.

B npornecce nzyuenus: IMCHUIUIMHBI OCYIIECTBISAETCS TEKYIIMH 1 NEPUOANYECKUN KOH-
TPOJIb 3a pe3y/IbTaTaMu OCBOEHHS y4eOHOro Kypca. TeKymuil KOHTpOoJIb OCYLIECTBIISIETCS HE-
MIOCPEJCTBEHHO B MPOIIECCE YCBOCHMSI, 3aKpeIIeHus, 0000IEeHUs U CUCTEeMaTH3allK 3HAaHUMH,
YMEHHH, BJIaJIeHUs HAaBbIKAMU U MO3BOJISIET ONEPATUBHO JAMATHOCTUPOBATH U KOPPEKTHPO-
BaTh, COBEPLICHCTBOBATh 3HAHMS, YMEHMs U BJIaJICHUE HaBbIKAMHU CTYAECHTOB, 0OecCreunBaeT
CTUMYJIMPOBAaHUE M MOTHBALUIO UX JESATEIbHOCTH Ha KaXJOM 3aHATUU. TeKyIIuil KOHTPOJIb
OCYIIECTBIIsIETCS B JopMe YCTHOTO orpoca (codeceoBaHus).

[lepuoandeckuii KOHTPOJIb IIEdh KOTOPOTO OOOOIIEHWE W CHCTeMAaTH3allus 3HAHHM,
npoBepka 3((HEKTUBHOCTH YCBOCHHUSI CTYIEHTaMU OIPEJIEIIEHHOTO, JIOTMYECKU 3aBEPILIEHHOTO
coJiep’kaHus y4eOHOTO MaTepualia OCYIIECTBIseTCA B (OopMe 3alUThl Ja0OPaTOPHBIX, KOH-
TPOJIbHBIX PaboT.

[To nucuunnuHe «DIOTALMOHHBIN METO 00OTaIlleHus » IPEeAYyCMOTpEHa ayJUTOPHAs U
BHEay/IMTOPHAs CaMOCTOsTENbHAs paboTa 00ydaroIuXcs.

[IpuMepHBIi epedeHb KOHTPOJIBHBIX BOIIPOCOB I CAMOIIPOBEPKU
Paznen 1. ®usuko-xumMmueckre 0CHOBBI (hIIOTALUH.

1 Knaccudukanust ¢poTaiimOHHBIX TPOIIECCOB.

2 Hcropust BOSHUKHOBEHUS U Pa3BUTHS METO1A.

3. XapakTepucTuka TBepIoH (a3bl.

4 XapakTepucTuKa KUAKOHU (asbl.

Pa3nen 2. Munepanu3zanus my3bIpbKoB BO3/1yXa IpH (PIoTaLUU.
CMaunBaHue MUHEPAIbHBIX IOBEPXHOCTEM.

JIBOMHOM 3JIEKTPUYECKUN CIIOH.

TepMoIMHAMUYECKUI aHAJIM3 MTPOLIECCOB MUHEPATU3ALNU.
Kunernueckuii ananu3 nponeccoB MUHEPAIU3ALUH.
OcHoBHbI€ (haKTOPBI, BIUAIONINE Ha MPOLIECC MUHEPATU3ALIUH.
Kuneruka ¢uoTtanmu, CKOpOCTh U CEIEKTUBHOCTD (DIOTALINH.
KpymnHocTh ¢oTupyemMbix 4acTull.

Nk W

AnHanus cuil, AEUCTBYIOIIMX MEXTYy CONMMKAIOIUMUCS MTy3bIPHKOM M YaCTHUIICH.

Paszpnen 3. ®dioTanmoOHHBIE pEAareHTHI.
Haznauenue u xinaccudukanus GpaoTaniMOHHBIX pEareHToB.

Pearentsr coObuparenu, cocTaB, CBOMCTBA U MEXaHU3M JCHCTBUSI.
PearenTsl akTUBaTOPHI U UX JeHCTBUE TpU (PIOTALUH.

Pearentsl genpeccopsl, cOcTaB U AeMCTBHUE MPH QIIOTAIUH.
PeareHTsl peryisTopsl cpebl U UX JeHCTBUE IpU (IIOTalUu.

AN

Pearentsr meHOOOpa3oBaTeIn, COCTAB U JICHCTBHE.
Paznen 4. dnotaunoHHbIE MAIIMHBI U BCIIOMOTaTeIbHOE 000pY1I0BaHUE.

1. Mexannyeckue GIOTOMAaIINHBI.

2. [TneBMOMexaHnYecKue (IOTOMAILINHBL

3. [TneBMaTnyeckue GpIOTOMAIINHBL

4. BcenomorarenbHoe ¢oTaiimoHHOE 000pyI0BaHHE.

Paznen 5. Ipaktuka ¢uotanuu.

1. [IpaxTuka ¢oTanuu anoaspHbIX HECYIb(UIHBIX MUHEPAJIOB.
2. [IpakTuka ¢oTaluy MEAHBIX U MEAHO-IIUHKOBBIX PY/I.
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[IpaxTuka ¢oTanuy CBUHIOBO-IIUHKOBBIX U CBUHLIOBO-MEIHBIX PY/I.
[IpakTuka ¢aoTauuy NOJIUMETAIIMYECKUX PYI.
[IpaxTuka ¢otanuu Hecynb(QUAHBIX MUHEPAIOB.

[IpuMepHBIil nepeyeHb BOIIPOCOB IS TEKYILEW aTTECTALNU:

UYro xapakTepu3yeT BeIMUMHA KPAaeBOro yrjla CMauuBaHUs?

Kak BnusitoT peareHTbl coOuparenu M JEnpeccopbl Ha CMauMBaHWE MHUHEPATbHBIX
MOBEpXHOCTEN?

Yto Takoe ruipaTHBIN CI0M?

Kakoii kpaeBo#l yroj cMaunBaHuUs SBJISETCS PABHOBECHBIM?

UYTto Takoe ructepe3rc cMayuBaHus?

3HaueHue SBJICHUN TOBBIIIECHUS M CHUXXEHHMSI CMAuMBa€MOCTH IOBEPXHOCTEH st
nporuecca QpJIoTauH.

Yemy paBHa BeJIMYMHA KPAaeBOro yrila CMayMBaHUs B CIy4ae MOJHOTO CMauuMBaHUs U
MIOJIHOTO HECMAauMBaHUS?

Jlia pnoTauum Kakux MUHEPAJIOB MOTYT HCIIOJIb30BAaThCsl OYTUIIOBBIM KCAHTOT€HAT U
oJieaT HaTpus?

Kakoii peareHT siBisieTcst 6oJiee CeIeKTUBHBIM: OJieaT HaTpus WM OyTUIIOBBIM KCaH-
TOreHar?

Kak u3mensieTcst BbIX01 KOHIEHTpATa IpU YBEIMUEHUH KOHLIEHTPAIlMU KCAHTOT€HaTa
U novyemy?

Uto Takoe OecrieHHast uioTanus?

KaxoBa o6macte npumenenus 6ecrieHHOU (roTaru?

B uem 3akiroyaeTcss mpUuUMHA IOBBIIMICHUS MPOYHOCTH BO3AYIIHBIX IY3bIPHKOB B
MIPUCYTCTBUU IIEeHOOOpa3zoBaTenen?

Kakue nenooOpazoBaTeinu ABISAIOTCA Haubosiee CUIbHBIMU?

Kakumu cBoiicTBamMu JOJKHBI 001a1aTh (PIIOTAI{UOHHBIE TEHbI?

[louemy mnpu NOBBIIIEHHMH KOHLEHTpaLUUU I[eHooOpa3oBaTelis IEeHOO0Opa3oBaHueE
ycuimBaercs?

[Touemy my3bIpbKH BO3/yXa BBLAEISIOTCS Ha MOBEPXHOCTH MHHEPAIbHBIX YAaCTHUII, a
He B 00beMe KUIKoH (a3bl?

Kak u3mensieTcst BbIX0/1 KOHIIEHTpaTa Npy U3MEHEHUU KOHIIEHTpauu cooupaTesieit?

Kak Bausier crenenp rujpooOHOCTH MOBEPXHOCTH Ha BEPOSITHOCTh BOZHUKHOBEHUS
My3bIPbKOB raza’?

Uro Takoe BakyymHas ¢uioTanus?

UTto Takoe cKopoCTh (hoTamuu?

Kakue gaxkTopsl BIUSAIOT Ha CKOPOCTh (JIOTALIMU U KaK?

KakoBbI mpranMHBI CHUKEHUS CKOPOCTH (UIoTanuu GIOTHPYEMOTO MUHEpaia?

KakoBbl mpUUMHBI yBEJIIMYEHHUS] CKOPOCTH (PIIOTALlUU AECTIPECCUPYEMOTO0 MUHEpasia?

Kak n3MeHnsiercs celeKTUBHOCTh Pa3/ieeHUs] MUHEPAJIOB IIPHU YBEIHMUEHUU CKOPOCTHU
baotaruu?

Haznauenue u MexaHu3M JEMCTBUS IPUMEHSIEMBIX PEareHTOB.

KakoBo 3HaueHue UCMO0Ib3yeMbIX PEAreHTOB U MEXaHU3M UX ACUCTBUS?

KakoBbl XapakTepHble 0COOEHHOCTH Py, NepepadaThIBaeMbIX MO IPSIMON CEIEKTUB-
HOM cxeme?

Kakue pynbl Ha3pIBatOTCS CIUIOIIHBIMU CYJIb(OUIHBIMU?

[IpuuunHel, 3aTpyaHAOLME (IOTAUIO MEIHO-IIMHKOBBIX py?

KakoBbl Apyrue BO3MOXKHBIE pEareHTHbIE PEXKUMBI (BIOTaUU MEIHO-IIMHKOBBIX
pya?

Kakue pynbl Ha3pIBatOTCs BKparIeHHbBIMH CYJIb(OUTHBIMU?

KakoBo Ha3HaueHNe U MEXaHU3M JACUCTBUS IPUMEHSIEMbIX pEareHToB?

Kakue axTopsl BIus0T Ha (JIOTalMOHHbBIE CBOWCTBA yriien?
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16.
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18.

19.

20.

21.
22.

35. KaxoBb1 ocoGenHOCTH iporiecca (hiaoTaruu yriei?

36. [Touemy yacTHIIBI YISl UMEIOT BBICOKYIO (DJIOTAI[HOHHYIO CIIOCOOHOCTH?

37. KakoBo Ha3HaueHHe U MEXaHU3M JEUCTBUS UCIIOJIb3yEMbIX PEareHTOB?

38. Kak Heo0OX01uMO U3MEHUTh peareHTHBIM PeXUM IS MOBBIIICHUS Ka4eCTBAa KOHIIEH-
Tpara?

39. Kak perymupoBars paboTy ¢h0TOMAIIUHBI JJ1 MOBBIIICHHUS Ka4eCTBa KOHIIEHTpaTa?

40. Kak Bnusier Bpems ¢ioTanuu B OTAEIbHBIX ONEpalusIX Ha oKa3aTesu (aoTaluy.

41. Korpa 6b11a npeasioskeHa neHHas cernapanus?

42. UTto Takoe nmeHHas cenaparusi’?

43. KakoBbl riiaBHbIe 0COOEHHOCTH NIEHHOM cenapanuun’?

44. Kax perymupyercst paboTa MamuHbl JJis IEHHOW cenapariu’?

45. KakoBbl npenMyiecTsa 1 HEAOCTaTKM MAaIIWH JUIs [IEHHOW Celapanyy 10 CpaBHE-
HUIO C APYTUMU TUIIAMU (JIOTOMAIINH?

46. KakoBbl ri1aBHbIE 0COOEHHOCTH MAIIMH JUIsl KOJJOHHOH (uioTaruu?

47. KakoBa o6siacTe npyMeHEHUs KOJOHHBIX (I0TOMAIINH?

48. KaxoBbI myTH COBEpIIIEHCTBOBAHMS MAIIIMH JIJIs1 KOJIOHHOU (prroTarum?

49. Kak perymupyercst pabota KOJIOHHBIX (hroTOMAIIUH?

[IpuMepHBIil IepeyeHb TEM U 3alaHUN JUIS IOATOTOBKHU K OK3aMEHY:

[Tonsarue o dnoranuu, ee 0COOCHHOCTH M POJIb B IIPOIIECCaX 00OTANICHUS TTOJIE3HBIX
HCKOIAEMBIX.

Kpezoun, kcunenon, nupuans, OIICM u OIICB. CocraB, cBoiicTBa U 00JaCTh MpHU-
MEHEHHUS.

[IpaxTuka ¢oranuu GaroopuTa U paCTBOPUMBIX COJICH.

MaxkcumanbHbli pazMep GpIoTUPYyEeMbIX YaCTHII.

JutnodocdaTsl, AUKCAHTOT€HU Il U MepKanTaHbl. CBOMCTBA U TEXHOJOTUS IIpUMeE-
HEHUS.

®notomamHbl @M U ¢ KUISIEM CIOEM. Y CTPOMCTBO, PETYIMPOBKA, TPEUMYIIECT-
Ba U HEJIOCTATKHU.

Knaccudukanus ¢rotainoHHBIX TPOIIECCOB.

Pearentsl — nenpeccopbl, MEXaHU3M UX JEUCTBUS MIPH (IIOTAIUH.

Brnustane numamoB Ha nponiece duiotammu. CriocoObl CHIDKEHHSI BIUMSHUS IIUTAMOB Ha
rokaszaTtesinu QJIOTaIUH.

XapakTepucTuka KUAKou gas3bl GI0TallMOHHON MyIbIIbI.

PeareHThI 3aMeHUTENN OJIEMHOBOW KUCIIOTHI.

[TneBMOMexaHnyeckue (IOTOMAIIMHBL. YCTPOHCTBO, 00JIaCTh MPUMEHEHHS, IIpe-
MMYILECTBA U HEOCTATKHU.

[ToBepxHocTHas sHeprus. Kore3us u aares3us B npoleccax CMayuBaHuUs.

[uannna u nuanmiaB. CBOMCTBA, MEXaHU3M JICHCTBUS M 00JIaCTh PUMECHEHHUSI.

[Ipouecchl arperauuy yacTtui, Bo (UIOTAllMOHHOM myible. BnusHue arperauuu
4acTHIl Ha (HIOTAIHIO.

I'azoBas daza ¢noraunonHON mynbnbl. KuHeTHka BbIAENEHUS Ta30BbIX IMY3bIPHKOB
13 )KUJIKOU (pa3bl.

CrpoeHue u 1elicTBHUE BCIIEHUBATENEH.

®dnoromammabl «MexaHoOp». YCTpONCTBO, PETYIHPOBKA, TPEUMYIIIECTBA U HEJIOC-
tatku. O0IacTh MPUMEHEHHS.

XapakTep HEHACBIILIEHHBIX CBsI3€l Ha MOBEPXHOCTU MUHepasoB. 'uapodobHOCTs U
rUAPOPUIBHOCTD TIOBEPXHOCTEM.

OneuHoBas kucioTa u osieaT HaTpus. CBOICTBa, TEXHOJOTUA U 00IACTh MpPUMEHE-
HUSL

[IpakTuka ¢aorauuu MeaHO-MOJUOIEHOBBIX PY/I.

CmaunBanue nosepxHocteil. KpaeBoil yros cmaunBaHus, TUAPaTHBIE CIIOU.
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HMH.

CocnoBoe macno, UM — 68, T — 66 u T — 80. Coctas, cBoiicTBa 1 00JaCTh IPUMEHE-

[IpakTuka daoTanuu MEeAHBIX CYyIb(OUIHBIX PY/I.
TepMoIMHAMUYECKUN aHAIU3 BEPOATHOCTH BO3HUKHOBEHHS HAa MHUHEPAIBHOMN

MMOBCPXHOCTHU ITY3BIPHKOB I'a30B, BBIAC/IAIOIINXCA U3 pacTBOpPA.

Cepnuctblii HaTpuil. MexaHu3M AeMcTBUs U 00J1aCTh IPUMEHEHUSI.

[IpakTuka ¢oTanuy CBUHIOBO-MEAHBIX CYAb(UIHBIX PYI.

JIByxdaznbie nensl. OOpa3zoBaHue, yCTOWYUBOCTD U Pa3pylleHUE IIEH.

Cynbdut HaTpusi, UMHKOBBIA Kymopoc M OuxpomaT Kainus. MexaHusm JeHCTBUS U

00yacTb NPUMEHEHHUSL.

HEHUA.

@iioTanys JKene3HbIX py/I.

JIBOMHOM 3JIEKTPUYECKUN CIIOH.

Opranndeckue aenpeccopsl. CocTaB, MEXaHU3M JACUCTBUS U 00J1aCTh TPUMEHEHUS.
Br160p, pacuer u KOMIOHOBKA (PJIOTOMAIIIHH.

Knaccudukanus n HazHaueHHe (JIOTALIMOHHBIX PEAareHTOB.

Kcanrorenarsl. CBoiicTBa, MEXaHU3M JIEHCTBUS U 00JIaCTh IPUMEHEHHUS.

@ioTanys TOHKUX YaCTHII.

BepostHocTh uioTanuu.

Pearentsi-perynstopsl cpenbl. CocTaB, MEXaHU3M JAEHCTBUS U 00J1aCTh IPUMEHEHUS.
[IpaxTuka ¢oTauuu MeaHO-CBUHIIOBO-IITUHKOBO-ITUPUTHBIX PY/.

[IpouHOCTH 3aKperieHus Mmy3blpbka Ha MUHEPAJIbHOM MMOBEPXHOCTH. YTOI (POPMBI.
Anounspusie coduparenu. CocraB, CBOWCTBA, MEXaHU3M JEMCTBUS U 00JacTh MpUMe-

[IpaxTuka ¢oTanuy CBUHIOBO-IIUHKOBBIX CYJIb(QUIHBIX PY/.

Tpexda3zuble nensl. Bropuunoe o0OoraiieHue B IEHHOM CJIOE.

OcHoBHbI€ (hOpMBbI 3aKperIeHns (I0TAMOHHBIX PEAreHTOB.

[IpaxTuka ¢oTanuu anoaspHbIX HECYIb(UIHBIX MUHEPAJIOB.

AHanus cuil, AEUCTBYIOMIMX MEXY COMMKAIOIUMUCSA MTy3bIPbKOM U YaCTULEH.
Kunkoe crexino. CocraB, MeXaHU3M JIEUCTBUS U 00JIACTh PUMECHEHHUSI.

[IpakTuka ¢oTalnuy CBUHIOBBIX U LIMHKOBBIX OKHCJIEHHBIX U CMEIIAHHBIX PY/.
Kunerunka 3akpernieHus: 4acTULbl Ha My3bIPbKE BO3/yXa.

Karnonnsie coOuparenu. CBoiicTBa, MEXaHU3M JIEUCTBUA U 0071aCTh IPUMEHEHHUSL.
BcnomorarensHoe ¢uioTanimoHHOE 000pyI0BaHHE.

CKOpOCTh U CENeKTUBHOCTH IMpoiiecca (IoTaIHH.

CrpoeHue u ki1accuukaius peareHToB-coouparesiei.

[IpaxTuka ¢oTaluy MEIHBIX OKUCICHHBIX U CMEIIEHHBIX PY/.

['ucrepesuc cMmauuBaHUsI U €r0 POJIb PU (IIOTALUH.

@ioTanys KpYMHbIX YaCTHII.

[THeBmaTnyeckue (HIOTAIMOHHBIC MAIINHBI. Y CTPOUCTBO, PETYIUPOBKA, TPEUMYIIIE-

CTBa U HEAOCTATKMH.

Lenbto nabopaTopHbIX pabOT MO JAHHOM AUCUUIUIMHE SBIISETCSA MPAKTUYECKOE O3Ha-
KOMJICHHE CTYACHTOB C Pa3WYHBIMHU (DJIOTAIIMOHHBIMUA pEareHTaMu U cxXxeMaMu (IIOTaluu
MOJIE3HBIX MCKOIAEMBbIX, & TAKXKE MOJyYCHUE HABBIKOB IO BHITIOJTHCHUIO PA3JIMYHBIX OTBITOB.
B wactHOCTH, CTYIEHT MOJDKEH YMETh MPaBHIHHO OOOCHOBATh PEArCHTHBIA PEKUM H TIPEII-
CTaBJIEHHYIO cXeMy (JIOTaIMu ISl 33JaHHOTO THUIIA PY/bI, PACCUUTATh OCHOBHBIC IMOKA3aTEIN
oboramieHuss U MPEACTaBUTh WHIWBHUIYAIbHBIA OTYET. Bce mosydeHHBIE IKCIIEPUMEHTANb-
HbIE JJAaHHBIE HEOOXOIMMO MPOAHATM3UPOBATh, IPOBEPUTH BHITIOTHEHA JIU OCHOBHAS I1I€JIb pa-
00TbI, CHOPMYITHPOBATh BHIBOABI. ECIM MOTydeHbl HU3KHE TEXHOJOTHYECKHUE IMOKA3aTeIH
oborarieHus, ykazaTb BO3MOKHBIC TPUYUHBI U TTyTH MMOBBIIIICHUS TTOKA3aTeIICH.

[Ipu BBIMONTHEHUU PabOT CTPOTO COONIOAATH IpaBWjIa TEXHHKHA O€30MacHOCTH M WH-
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CTPYKIIMH TI0 paboTe ¢ armapaTypoi.

[Tepedens mabopaTopHbIX paboOT:
W3ydeHnue BIusHUSA pa3IMYHBIX pEareHTOB Ha CMaulBA€MOCTh IIOBEPXHOCTH MUHEPAJIOB.
N3ydyenue cBOMCTB (poTalMOHHOIO JAEWCTBHA OCHOBHBIX peareHTOB—COOMpaTeseH.
W3ydeHue cBONCTB peareHTOB - IeHOoOpa3oBaTeliei.
N3yuenne coOuparenbHOM CIIOCOOHOCTH pPEareHTOB — coOupartelied METOJIOM BaKyyMHOM
dbaoTarun.
N3ydyeHne KMHETUKH (QIIOTALIH.
Oboraienne MeTHO-IIMHKOBOM PYABI IO CXEME MPSMON CETICKTUBHOU (IIOTAIUU.
dnoTanus yris.
N3yuenue paboThl HENpephIBHON (DIOTAIMOHHON YCTaHOBKHU.
doTanys Ha MallWHE Ul IEHHOM Celapanyi.
®dnoTanys Ha KOJOHHON MalllUHE.

Ilenb BBIMOMHEHHS] KypCOBOTO MPOEKTa MO AucHuIuIMHE «DroTaloHHBI MeToa 000-
ralleHus» COCTOUT B TOM, YTOOBI 3aKPENUTh U YIIIyOUTh MPAaKTUYECKUE HABBIKU MO oboraiie-
HUIO TTOJIE3HBIX HCKOTIAEMBIX (PIIOTAIIMOHHBIM METOJIOM, TTOTydeHHBIE Ha JICKIUSIX U TPU BbI-
MIOJIHEHUU J1a00OpaTOPHBIX paboT. B 4acTHOCTH, CTYNEHT JOJIKEH YMETh MPaBUIBHO 0OOCHO-
BaTh TEXHOJIOIMUYECKYIO CXeMY (PJIOTAllMM U peareHTHBIA PeXuM, BbIOpATh U PacCUUTATh OC-
HOBHO€ U BCIIOMOTaTelIbHOE 000PYAOBAHHUE U PALMOHAIBHO PAa3MECTUTh €ro BO (DIoTaluoOH-
HOM IIeXe.

B nporiecce BbINOJIHEHUS 3TOTO MPOEKTa CTYAEHT JOJKEH MCI0JIb30BaTh 3HAHUS, TOTY-
YeHHbIE PaHEE MMPU U3YUYEHUU CMEXHBIX JUCHUIUIMH, a TAaK)KE ONBIT pabOThl U HAOINIOIEHUS
IIPHU TIPOXOKICHUH TPOU3BOJICTBEHHON MPAKTHKU MO TOJYYEHHIO TIEPBUYHBIX MPOeccro-
HaJIbHBIX YMEHHUH U HABBIKOB, a TAK)KE€ JINTEPATYpPy IO BOIPOCAM MPOEKTHUPOBAHUS 00OraTH-
TeNbHBIX PaOpUK.

3aaHreM Ha KypCOBOM MPOEKT MpeaycMaTpUBAETCs pa3padboTaTh MPOEKT (PIIOTAIIMOH-
HOTO OTJHEJIEHUs Ul MepepadOTKU pyJl YEPHBIX, IIBETHBIX METAJUIOB U HEMETAJIMYECKOIrO
ChIpbsi. B cOOTBETCTBUU C 3aaHEeM HEOOXOIUMO 0O00CHOBATH TEXHOJOTHIO (hJIOTAIMH, pac-
CUMUTATh KaYECTBEHHO-KOJIUYECTBEHHYIO U BOJHO-IIJIAMOBYIO CXEMbI, BBIOPAaTh U pacCUUTaTh
OCHOBHO€ U BCIIOMOTaTeIbHOE 000pYyJOBaHHE.

[IpumepHoOe 3aaHNEe HA KypCOBOM MTPOEKT:

Pa3paboTtarhs npoexT (aoTannoHHOrO 1exa it odorameHus pyasl. Beidopats u oboc-
HOBaTh cXeMy oboramienus pyasl. Crenarb pacdeT KaueCTBEHHO-KOJIMUYECTBEHHON U BOJIHO-
[IUIaMOBO# CXeM, a TaKK€ OCHOBHOI'O M BCIIOMOIaTelbHOTO 00OpynoBaHus ((oTOMalIuH,
MUTaTeNeld PeareHTOB M KOHTAKTHBIX YaHOB). BrIOpaTh W 000CHOBATH pEareHTHBIN PEKUM
g guotanuu pyasl. Crenarb IpOeKT KOMIOHOBOYHOTO pelieHus: (PIOTAallMOHHBIX MAIIMH,
IUIaH ¥ pa3pe3 (IoTaluMOHHOIO Liexa. McxoaHble JaHHbIE: MaccoBas J10JId LIEHHOTO KOMIIO-
HEHTa B pyne, %, B KoHIeTpare, %, B XBOCTax, %; KPYMHOCTh U3MEJIBUCHHON PYy/Ibl U MPOU3-
BOJUTENLHOCTD HA IPOEKTUPYEMOM MPEANPUATUH 334a€T IPENoJaBaTelb.

KypcoBoii npoeKT BBINOJIHSAETCS CTyJEHTaMH 0]l pyKOBOJCTBOM IIpernoaBaTelis, Ha-
3HaYeHHOTro Kadeapo, nepes; KOTOPbIM KaKJblii CTYJIEHT OTUUTHIBACTCS O BBHIIIOJHEHUH TPO-
€KTa B COOTBETCTBUU C YTBEPKICHHBIM I'pa)KOM U pacliucaHUEM KOHCYJIbTallUH.

KypcoBoii mpoeKT 10KeH COCTOSATh U3 PaCYETHO-TOSICHUTENBHOMN 3aUCKU 00beM 35 —
40 cTpaHHI] pyKOTIMCHOTO TEKCTa U TpadUuecKoi 4acTu, Ha KOTOPOU BBIYEPUMBACTCS IJIAH U
paspe3 (pIoTallIOHHOTO OTJEJEHHUS, YEPTEXK BBINOJIHIETCA Ha Jucte popmara A-1. Beimon-
HEHHBIH MPOEKT 3alUILAeTCsl CTYJEHTOM Iepe/l KOMHUCCHEH MpenojaBaTesiel u3 2-3 yenoBex,
B COCTaB KOTOPOI BXOJUT PyKOBOJAUTENb IpoeKTa. J(aTa 3auThl Ha3HAYAE€TCs UHIUBUyallb-
HO JUISl KQXKJI0TO CTY/ACHTa IIPU BbIJaue 3a/laHusl.
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[Ipu BBINOJIHEHNU KYpCOBOTO MPOEKTA Mepes] CTYJAEHTOM CTOST credyloujue 3a0adu:

1. OTpa3urb pa3BUTHE JAHHOW OTPACIU IMPOMBIIIJICHHOCTH Ha COBPEMEHHOM 3Tarle,
3HAYEHHUE U MEePCIEKTUBbI pa3BUTHS 000TaALIEHUSI.

2. B kparkoi xapakTepucTuke o0OTalleHUs] pybl IPUBECTU I'PAHYIOMETPUUECKUN CO-
CTaB pPy/ibl, IOCTYNAIOUICH B OTAENEHUE U3MEJIbYCHUS], U XapaKTEPUCTUKY BEIIECTBEHHOI'O U
XMUMHUYECKOT0 cocTaBa pybl. Heo6xoaumo Takxke npeacTaBuTh TaOIHIbl (MIIM KPUBbBIE) CUTO-
BOIO COCTaBa, a TAK)K€ JAHHbIE MUHEPAJIOTMYECKOTO COCTaBa U XMMHUYECKOTO aHalIM3a; OC-
HOBHBIE (PU3HUECKHE CBOMCTBA PY/Ibl U MUHEPAJIOB.

3. BeiObpaths 1 00ocHOBaTh cxemy oboraiienus. PazpaboTtaTts (BbIOpaTh) MpaKTUYECKUE
CXEMbI, IPUMEHsEMbIE JJIsi 00oralileHus 3aJaHHOr0 TUIA PY/Abl HA aHAJIOTMYHBIX O0ObEKTax.
JlaTb KpaTKo€ ONMCAHHE U MPUBECTH PUCYHOK NMPHUHATONW CXEMbl; yKa3aThb TEXHOJIOTMYECKHE
nokasarenu oOoramenus. Heo6xoaumo 0060cHOBaTh 11€1€c000pa3HOCTh NMPUMEHEHHS BbI-
OpaHHOU cXeMbl OOOramieHusl IMyTeM €€ CPaBHEHHsI C HECKOJIbKUMH JPYrUMU TEXHOJOTHYe-
CKUMU CXEMaMH € YKa3aHMEM UX HEJIOCTATKOB U MPEUMYIIECTB. YUUTHIBAs CIOXKHOCTb CpaB-
HEHUSl BCEX BAapUAHTOB, MOKHO OTPAaHUYUTHCS CPaBHEHHEM JABYX-TPEX BApUAHTOB CXEM.
OueHUTh BEIMUMHY BKPAINIEHHOCTH TOJIE3HBIX MUHEPAJIOB U XapaKTep X MPOpacTaHUs U UX
BJIMSIHUE Ha BBIOOP CXeMbl OOOTalleHHs], B YAaCTHOCTH, Ha BHIOODP 4McClia CTaAui 0OOTaIeHHUs..
PaccmoTpeTh cioCOOHOCTH MUHEPAIOB K MEPEU3MENbUEHUIO U OLIIAMOBAHUIO, YTOOBI 000C-
HOBATh YHUCJO CTaauii oOoTramieHus U TUM BhIOMpaeMoro oOopymoBaHusi. BeiOpaTe kauecT-
BEHHYIO CXeMY 00OTaIieHusl.

Ha ocHoBanuu BbIOpaHHOM cxeMbl 00OTalIeHUs U IPUHATOMN K pacueTy 00OCHOBATH 1ie-
J1€CO00pa3HOCTh MPUMEHEHHS (PIOTALIMOHHBIX peareHToB. [IpencTaBuTh MeXaHU3M JAEHCTBUS
(II0TalMOHHBIX PEareHTOB.

4. TIpousBecT pacyeT KaueCTBEHHO-KOJIMYECTBEHHOM CXEMBI.

5. BeINOJIHUTE pacyeT BOJHO-IIIIAMOBOM CXEMBI.

6.Be1OpaTh 1 paccunTaTh OCHOBHOE 00OpPYAOBaHUE.

7. Kpatko omnucarb MeTo/bl ONpoOOBaHUS M KOHTPOJI TEXHOJOTMYECKOIo IMpoliecca ¢
MCII0JIb30BaHUEM CpeACTB aBToMaTu3anuu. Clenyer Takke KpaTko OnucaTh annaparsl (ycTa-
HOBKH), MIPUHATHIE Ul BCIIOMOTATEIbHOTO KOHTPOJISL U PEryJIMPOBaHUS OCHOBHBIX MapaMer-
POB TEXHOJIOTUYECKOTO Tpoliecca 00oTaleHHsL.

8. M310KUTh OCHOBHBIE MEPONPUSTHS M0 TEXHUKE O€30IaCHOCTH, HalpaBJCHHbIE Ha
CHIDKEHME YPOBHSI TpaBMaTHU3Ma, yIy4llIeHUs CAaHUTapHO-TUTMEHWYECKUX YCIOBHM Tpyaa pa-
OOTHUKOB U JIp. (OrpakJaeHus], oOecrieueHue 6€30MacHOCTH IyCKa arperaToB M MallluH, 3aliy-
Ta OT NOPAKEHUSI DJIEKTPUUECKUM TOKOM, YCTPOWCTBO BEHTWJISILIMM, OCBEIICHHUS, 3alUTa OT
1ryma ¥ BUOpanuu, MeponpusaTus 1o 0ops0e ¢ 3anbUIEHHOCTBIO U T.11.).

Cooeporcanue u ogopmnenue noSACHUMENbHOU 3GNUCKU K 3A0AHUI0 HA KYPCOBOE NPOEK-
mupoganue no gromayuu

Bo ssedenuu otpaxkaercs pa3BUTHE JaHHOW OTPAC/IM MPOMBIIIEHHOCTH HA COBPEMEH-
HOM JTalle, 3HaUeHHWE U NEepPCIEKTHUBBI Pa3BUTHS oOoramieHus. B kpaTkoil XapakTepucTuke
oOoraieHus: pyAbl MPUBOAATCSA TPaHYJIOMETPUUECKUN COCTaB PyAbl, NOCTYHAIOIIEH B OTAe-
JICHUE WU3MENIbYEHUS, U XapaKTEepUCTHUKA BELIECTBEHHOIO0 M XMMHUYECKOTO cocTaBa pyisl. B
pasnesne M0JDKHBI ObITh TaOIUIEl (MM KPUBBIE) CHTOBOTO COCTaBa, a TAaK)Ke JIaHHBIE MUHEPa-
JIOTUYECKOTO COCTaBa U XMMHUYECKOI'0 aHajIN3a; OCHOBHbIE (PU3NYECKUE CBOMCTBA PYJIbl U MH-
HEpaJIoB. Bwibop u obocnosanue cxemvl obocawenus. B 3ToM paszaene HE00X0MMO pa3pado-
TaTh (BBIOpPATh) MPAKTHYECKUE CXEMBI, TPUMEHSIEMBIE JIJIsl 00OTaIlleHUs Py Ha aHAJIOTHYHBIX
oObekrax. [laTh KpaTkoe onmucaHue W NMPUBECTU PUCYHOK MPUHATON CXEMBI; YKa3aTh TEXHO-
Joruyeckue nokazarenu obdoramenus. Heobxonumo o00CHOBATH 11€1€CO00pa3HOCTh MpUMe-
HEHUsI BBIOpaHHOU cxeMbl oOoramieHus. [jist 3Toro BbEIOpaHHAs cXeMa CpaBHUBAETCS C He-
CKOJIBKHMHU JIPYTUMHU TEXHOJOTUYECKUMH CXEMaMHU, YKa3bIBAIOTCS UX HEIOCTATKH U MPEUMY-
1IecTBa. YUUTHIBAs CIOXKHOCTh CPAaBHEHHUS BCEX BAPUAHTOB IIPHU KypCOBOM MPOEKTUPOBAHUH,
MOHO OT'PAHUYHUTHCSI CPABHEHUEM JBYX-TPEX BAPUAHTOB CXEM.
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BennunHa BKparieHHOCTH TIOJIE3HBIX MUHEPAJIOB M XapaKTep X MPOPACTaHUS BIUSIOT
Ha BBIOOp cXeMbl 00OraiieHus, B YaCTHOCTH, Ha BbIOOD uMcia ctaauil odoramenus. Crnocob-
HOCTh MHMHEpAJIOB K MEPEU3MEIbUCHUIO U OILJIAMOBAHHMIO TAK)KE BJIMAET HA YMCIO CTaIUii
oOoraieHus: ¥ Ha TUII BbIOMpaeMoro obopyaoBanus. Cieayer yuuThIBaTh, YTO MEPEU3MEINb-
YeHHE U OIIJIaMOBAHME BPEJHO BO BCEX CIy4asiX U MOATOMY HEOOXOAUMO MPUMEHEHHUE 00JIb-
ioro yuciua crafauil odoramenus. [locie ananu3a Bcex MaTepuaoB BbIOMpAaeTCs KaueCTBEH-
Has cxeMa oOorameHus. ViMess KaueCTBEHHYIO XapaKTEPUCTHKY CHIPbs, PACCUMTHIBAIOT Kaye-
CMBEHHO-KONUYeCmeenHyo cxemy obozawenus. Ilpu opopmileHMH KypCOBOIO IPOEKTAa HET
HEO0OXO0IMMOCTH NMPUBOJIUThH PacyeT BCEX Y3JI0B CXEMbI; JOCTATOYHO MPUBECTU PACUET OJTHOTO

y37a.
dopma 3aImmcu Ka4eCTBEHHO-KOJMYECTBEHHON CXEeMBbI 000TaIlleHHU s
No onepamnuit | HaumenoBanue Q, T/4 Y, % B, % g, %
U IIPOJYKTOB onepanuii u
MIPOJTYKTOB
1 2 3 4 5 6

Hcxons 3 JaHHBIX Ka4eCTBEHHO-KOJIMYECTBEHHOI'O pacdyeTa TEXHOJIOTHYECKON CXEMBbI
o0oraleHusi, COCTaBJISIETCS UTOTOBBIA OaJlaHC IPOAYKTOB OOOTaICHHUSL.

Pacuem eoono-winamosoii cxemoi. Llenb NpoeKTUpOBaHU U pacdeTa BOJHO-IIIAMOBON
cXeMbl - obecrieueHne onTuManbHOro otHoueHus XK:T B omepauusix cxembl; onpeaeneHue
KOJIMYECTBA BOJIbI, J00aBIsieMON (MM BBIBOAUMOM) B TOM WJIM MHOM Olepalyy; onpeneieHue
oOuiero pacxoja BoJAbl U cocTaBiieHHe OanaHcoB 110 Boje ( obmieit u cBexeil ). [Ipu pacuere
CIIEyeT yYUThIBaTh, YTO CyMMapHOE€ KOJIMYECTBO BOJbl, MOCTYIAOILIEH B MPOLECC, BCEr/Aa
JOJIKHO OBITh PaBHBIM CYMMAapHOMY KOJIMYECTBY BOJIbl, YXOJSIIEMY U3 Mpolecca ¢ KOHed-
HBIMU poaykTamu. O61Ias moTpeObHOCTh BObI yis 1iexa (padbpuxu) Ha 10-15 % npeBsimaer
noTpebiieHne BObI [yl TEXHOJOTUYECKUX LieJei (Ha CMBIB I0JIOB, IPOMBIBKY allllapaToB U
T.7.). [lonHOTO pacuera BOAHO-IIJIAMOBOM CXEMbl B HOSICHUTEIbHON 3alMCKE IPOBOAUTH HE
Tpedyercs. HeoOxoaumo moka3aTh MocCieoBaTebHOCTh pacueTa, yKa3aTh pacueTHble ¢op-
MyJIbl 1 OKOHYATEJIbHbIE Pe3ysbTaThl pacyera. J[aHHbIe pacuera CBOJAATCSA B OTAEIbHYIO Tal-
JMLLY.

dopma 3anucy BOJIHO-IIJIAMOBOM CXEMBbI

No onepanmii | HaumenoBanue
Y MPOJYKTOB ornepauuii u Q, /4 R W, M /g V, M /g
MIPOJIYKTOB
1 2 3 4 5 6

JUjis onTUMU3alUU IPOLECCOB M3MENbUeHus, KiIaccudukaiuu, oooramenus u T.10. He-
00X0IMMO MPOBOAUTH KXyl omepauuto o0pabotku mnpu nosydeHuu 3HaueHus XK:T (R).
OTu 3HaueHus OepyTcs UCXOJs U3 MPAKTUYECKUX WIIM HCCIIEN0BATEeNIbCKUX JAaHHBIX. Pa3xu-
KEHHUE MPOJIYKTOB OCYILECTBISETCS JO0OABIEHUEM BOJbI, UYTO JIETKO OCYHIECTBUMO. Y MEHb-
menue otHomeHus JK:T TpeOyer omepanuii 00e3BOKMBaHMSI, KOTOPbIE 3HAYUTEIBHO CIIOXK-
Hee. [loaTroMy onepanuu 00e3BOKUBaHUA CIEAYET BBOJUThH B CXEMY B KpalHUX CIIydasix, KO-
I71a OHU HEOOXOAUMBI JUIsl HOBBILICHUS] TEXHOJIOIMYECKUX Moka3areneid. Hopmsl pacxona ao-
MOJIHUTEIBHON BOJIBI, SIBJISIOTCS TOXE MCXOJHBIMH MOKA3aTeIsIMU, HEOOXOUMBIMH IIPU pac-
4yeTe BOJAOINIAMOBOM CXeMbl. BIa)KHOCTh OTAEIBHBIX MPOIYKTOB, UMEIOUIUX OTHOCHTEIHHO
MIOCTOSIHHYIO WJIM KOJIEOIIONIYIOCS B Y3KUX Npe/iesiax 3HAaUeHUH BETMYUHY, TAK)KE COCTABIISET
IPYIIY UCXOAHBIX [TOKa3aTesel s pacyeTa BOJOIIIaAMOBOM CXEMBI.

[Tocne Bcex pacyeToB Ha KAUECTBEHHYIO CXeMY 00OTalIeHUs] HAHOCATCS CTPEIKU K Mec-
Ty 110JJa4¥ BOJIbI C YKa3aHUEM €€ KOJIMYECTBa.

Ha ocHoBaHMU TEXHOJIOTHMUECKOI CXeMbl 00OralleHus: IPOU3BOJATCS 8b100p U pacuem
obopydosanus. 1lpu BeIOOpEe 000pYyI0BaHMS pEIAOTCS B OCHOBHOM TpH Bompoca: 1) BbIOOp
Tumna (IOTalMOHHON MalllMHBI; 2) onpeeneHue TpedyemMoro oobeMa GuIoTalMOHHON Malu-
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HbI B 3aBUCUMOCTH OT YCIIOBUH €€ paboThl U pa3Mepsbl; 3) onpeereHre ONTUMAIBHOTO B TEX-
HOJIOTUYCCKOM U TEXHUKO-3KOHOMUYCCKOM OTHOIICHUAX pasMeEpa q)HOTaHHOHHOﬁ MAaIInuHbI "
B CBJA3U C DTUM HCO6XO)II/IMOFO KOJIMYECTBAa yCTaHABJIMBACMBbIX (1)J'IOT3HI/IOHHBIX mamuH. Tak
KaK pacyeT CBOJUTCS B OCHOBHOM K OTIPE/ICIICHUIO KOJMUYECTBA 000PYHOBaHMUS, TO 11e/1ec000-
pa3HO Bce 000py0BaHUE CBECTH B TAOJIHILY.

dopma 3anmucu CBOJHON TabIuIbl (PIOTALIMOHHBIX MALTUH

HaumenoBanue | Tun ¢norauu- | Konuuectso | OO6iuee ko-
ornepauun OHHOM MaIlIu- IIT.HA OAHY JIMYECTBO,
HBI CEKIIHIO IIT
1 2 3 4

Bri6paTh 1 onucaTthk BcrioMoraTesibHOE 000pyI0BaHUE, K KOTOPHIM OTHOCATCS KOHTAKT-
HBIE YaHbI M IUTATEIH I JO3UPOBKU U PABHOMEPHOM IOJJa4H PEAareHTOB.

[To pe3ynpTaTaM BBIIIOJHEHHBIX PACYETOB BBINOJHUTH IMPOEKT KOMIIOHOBOYHOIO pelle-
HUs (PIOTALMOHHBIX MAIIUH, [IJIaH U pa3pe3 (IOTALMOHHOTO 1IeXa.

[IpuMepHBIil nepeyeHb TeM KypCOBOTO IIPOEKTa

Ne [IpounsBou- Maccosas
Bapu- HawnmeHnoBanue 1mojae3H0ro HCKOIIaeMoro TEJIbHOCTD, JIOJIS1 KOMIIO-
aHTa T/4ac HEHTOB, %

I. I'paduroBas pyna 800 2,5

2. I'paduroBas pyna 2000 5,5

3. Mennas pyna 4000 1,5

4. Mennas pyna 2000 1,2

5. MeaHOo-ITMHKOBAas 3000 1,1m2,1

6. MeaHo-1IMHKOBAas 4000 1,3u1,8

7. MeaHOo-1IMHKOBAas 5000 1,2u 1,9

8. daroopuroBast 1000 17

0. daroopuroBast 1200 16

10. | PryrHO-dumoopuToBas 1500 0,1u16,5

11. CBHHIIOBO-IIHHKOBas 3500 0,7ul1,5

12. CBHHIIOBO-IIHHKOBAs 3000 05ul,7

13. CBHHIIOBO-MEIHAS 4000 0,8u1,2

14. CBHHIIOBO-MEIHAS 2000 09ul4d

15. | Yromns 4000 AS—-22

16. | Yromns 5000 Af—24

17. [Tomumerannuueckas pyna (Pb, Cu, Zn) 3000 0,7,0,9, 2,1

18. [Momumerannuueckas pyna (Pb, Cu, Zn) 5000 09,1,2,2.2

19. | PryrHO-(mroopuTtoBas 2500 0,11u 19

20. MenHo-1IMHKOBAs 4000 1,2u2,1

21. MenHo-1TmHKOBas 3500 1,1u 1,8

22. MenHo-1IMHKOBAs 4500 09u2,1

23. MeaHo-1IMHKOBAas 4000 0,7mu3,1

24. Mennas 2500 1,5

25. Mennas 3500 1,7
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7 O1ieHOYHbIE cpeacrea AJisi IPpOBEACHUA l'lpOMe)KYTO'lHOﬁ arreCcTranmmu

a) H.]'Ial-[l/[pyeMl)le pe3yJabTaThbl oﬁyt{em/m H OIICHOYHBIC CPEACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCralnum:

Ilpumepnoe cooeprcanue:

CTpyKTypHBIT
PYKTYP [Inanupyemblie pe3ynbTaThl
3JIEMEHT OrneHouHbBIE CpeICTBA
oOyueHust
KOMIETEHITUU

ITK-4 roTOBHOCTBHIO OCYHIECTBJIATh TEXHUYIECKOEC PYKOBO/JACTBO 'OPHBIMHA U B3PLIBHBIMU paﬁoTaMn nmpu 3KCHJIyaTaIIHOHHOI71 Pa3BEaKe, )1061)1‘16
TBEPABIX MOJIE3HBIX HCKOMMAEMBIX, CTPOUTECILCTBE H IKCILIYyaTallUA ITOA3E€EMHBIX OﬁbeKTOB, HEIMOCPEACTBEHHO YIIPABJIATH NpoHecCaMu Ha MPo-
H3BOJACTBCHHBIX 00bEKTOB

3HaTh OCHOBHBIE TIOHATHS METO- | Ilepeuens meopemuueckux 60npocos K IK3ameny:
JI0B, CIIOCOOOB M CpPEICTB 1. CymHOoCTb, TTIaBHBIE OCOOCHHOCTH U KJIacCH(pUKanus (IOTAIMOHHBIX MPOLIECCOB.
ITOIy4CHNs CBIpbA M KOH- 2. OcHOBHBIE (PaKTOPBI, BIHSIONINE HA TEXHOJIOTHIO (DIOTAIHH.

LIEHTPATOB NPH NEepepadboTKU
IOJIE3HBIX HCKOMAEMBIX

YmMmets BBIOMPATh TEXHOJIOTHIO IPO-
M3BOJICTBA paboT mo obora-
LICHUIO TIOJIE3HBIX UCKomae- | [Ipumepnvie npakmuueckue 3a0anus 0nsa IK3amena:

MBIX, TIPUMEHATH CTIOCO0BI M | COCTaBUTh CXeMY M PEareHTHBIN PeKUM JUIS (DIOTaluU PY/IbI
cpeacTBa Ui TOJyYCHHUS
KOHAWIIMOHHBIX KOHICHTpPA-

TOB
Bnanets CIIOCOOHOCTBIO BBIOMpPATh U | Peuiums 3adauy:
pPacCUUTHIBATH OCHOBHBIE | ONpeIeNTh TEXHOJOTHIECKHE MMOKA3aTe I (PIOTAIIMOHHOTO 000TAIEHUSI METHON PY/IbI:

TEXHOJIOTUYECKHE TIapaMeT- | - BBIXOJ MEJHOTO KOHIIEHTpaTa,

pBl 3PPEKTUBHOTO M HKOJIO- | - BBIXOJ] XBOCTOB,

rH4Yeckn Oe30IIacCHOrO Ipo- | - Maccy XBOCTOB,

M3BOJICTBA paboT MO Tepepa- | - U3BJICUCHNUE MEIU B MEHbII KOHIICHTpAT,

00TKe 1 00OTaIIEHNI0 MUHE- | - U3BJICYEHUE MEH B XBOCTHI JIJIsl YCIIOBHIA, YKa3aHHBIX B Ta0JI.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

paTBbHOTO CHIPbSI HA OCHOBE
3HaHUH NPUHOUTIOB (hoTa-
IIMOHHOTO TPOEKTUPOBAHHUS
TEXHOJIOTHYECKHUX CXEM 000-
raTUTENLHOTO MPOU3BOJICTBA
U BbIOOpa OCHOBHOIO U
BCIIOMOTaTEeNbHOTO 000oraTH-
TEJIBHOI0 000PYI0BaHUS

PesynbpTarhl pacueTa TEXHOJIOTUYECKUX MTOKa3aTee 0(pOPMHUTD B BUI€ CTAHIAPTHOM TaOIHUIIBI.
Omnpenenuts MapKy MeTHOIO KOHIIEHTpaTa U3 Tab.

IIK-5 roToBHOCTBI0 IEMOHCTPUPOBATH HABBIKN Pa3pa00TKHU NJIAHOB MEPONPUATHIA M0 CHUKEHUIO TEXHOT€HHOM HArpy3KH MPOU3BOACTBA HA
OKPY’KAIOILYI0 CPeAy NMPH IKCIJIYaTAMOHHOM pa3BeliKe, 100blYe U MepepadoTKe TBEPAbIX MOJIE3HbIX HCKONMAEMBbIX, 2 TAKKe IPH CTPOUTEIb-
CTBE M IKCILIyaTaluuu

3HaTh

Hay4yHbI€ METO]Ibl U MEPO-
MPUSTHS 110 CHIPKEHUIO TEX-
HOT€HHOW Harpy3Ku Ha OK-
PYXKAOLIYI0 Cpelly IPH JKC-
IIJIyaTallMOHHOMW pa3BeJIKe,
no0bIue U mepepadoTKe
TBEPAbIX MOJIE3HBIX UCKO-
TAEMBIX

Ilepeuens meopemuueckux 60npocos K IK3AMEHY:
1. CymHOCTb, TJIaBHBIE 0COOCHHOCTH U KJIacCH(UKAIHS (PIIOTAIIMOHHBIX MPOIIECCOB.

2. CymHOCTb, TJIaBHBIE OCOOCHHOCTH U KJIacCU(pHKaNus (IOTAIMOHHBIX PEareHTOB.

YMmeTn

MIPUMEHATHh HAy4YHbIE METO-
JIbl © MEPOTIPUSITHS TIO CHU-
YKEHHIO TEXHOT€HHOM Ha-
IPY3KH Ha OKPYXAIOIIYIO
Cpeny MpHU dKCIUTyaTaluOH-
HOMH pa3Benike, J0ObIYE U Ie-
pepaboTKe TBEPBIX MOJIE3-
HBIX UCKOTIaeMBbIX

Ilpumepnuvie npakmuyeckue 3a0anus 07131 IK3AMeEHA:
CocCTaBUTh CXeMY M PEareHTHBIN PeXUM JUIS (DIOTAUU PY/IBI

Bnazets

HaBbIKaMU1 IMIPUMCHCHU A Ha-
YUYHBIX MCTOJI0B 1 MCPO-

Pewiumo 3a0auu:
Kakoii Oyner KoHIeHTpanus pacTBopa cyiabhara Meau, HOJydeHHOTo npH pacTBopenun 10 r MeaHoro
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[InanupyemMsle pe3ysbTaThl

O11eHOYHEIE CPELCTBA
oOyueHus p

MPUATHH 110 CHUXKEHUIOo TeX- | Kyropoca (CuSO4 . 5 H20) B 300 ma BoibI?

HOTEHHO Harpy3ku Ha ok- | PactBop xakoit koHueHtpamu (%) nomyuurcs rnpu pactsopeHuu 0.01 mosigs CuSO4 B 100 r BosbI?
PYKaIOIYIO CPEIy MPH IKC-
IIJIyaTallHOHHOMW pa3BeJIKe,
no0bIue U mepepadoTKe
TBEPJIBIX MOJIE3HBIX UCKO-
MaeMBIX

IMK-12 roToBHOCTBIO OTIEPATHBHO YCTPAHATH HAPYUIEHHS PON3BOJACTBEHHBIX NMPOIECCOB, BECTH MEPBUYHBII Y4eT BHINOJIHEMBIX PadoT,
aHAJIM3HPOBATH ONEPATHBHBIE H TEKYIIHE MOKA3aTeJIU MPOU3BOACTBA, 000CHOBBIBATH NMPEIJIOKEHHS 10 COBEPIIEHCTBOBAHNIO OPTraHU3aIlNI
NPOM3BOICTBA

3HaTh OCHOBHBIC TEHACHUUU pa3- | Ilepeuenv meopemuueckux 60npocoe K IK3ameny:
BUTUS  TIPOM3BOJICTBEHHBIX 1. DnemeHTapHBIH akT mpoliecca MeHHOU (IIoTaluy.
IPOIECCOB, MOKa3aTeIIn 2. CKOpOCTb U CENIEKTUBHOCTH (DIIOTAIIHH.
[pON3BOACTBA 3. ®oTalys YacTHI[ Pa3IMYHON KPYITHOCTH

YmMmets IIPUMEHATh U3Y4YCHHBIC TCH-
JEHIUU PA3BUTHSI IPOU3BO-
CTBEHHBIX IIPOIIECCOB, MOKA-
3aTead  NPOM3BOACTBA B

Ilpumepnuvie npakmuueckue 3a0anus 07131 IK3AMeHa:
CocCTaBUTh CXeMY M PEareHTHBIN PeXUM JUIS (DIOTAUU PY/IBI

npodeccnoHaIBHO T nesi-
TEJBHOCTH
BHaZ[eTI) TCHACHIIUSIMU pa3BUTUA

HpOH?;BOIICTBCHHI)IX Hpouec-
COB, TOKa3aTeNIN NPOU3BOI- | Peutumso 3adauy:

CTBa B TPOQeCCHOHATHHON OnpenenuTs MacCOBYIO JIOJIO MEIH B KOHIICHTPATE, COCTOSIIEM U3 MAPUTA ¥ MHHEPAJIOB, yKa3aH-
NEeATEIHLHOCTH HBIX B Tabmu1e (1o 3a/1aHHIO0)
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CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

ITK-19 roToBHOCTBIO K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PeLIeHUH 110 IKCIUIyaTAlMOHHOI pa3Be/iKe, 100bI4e, NepepadoTke TBepAbIX
N0JIe3HBIX HCKONAEMBbIX, CTPOMTEJIBCTBY M IKCILTYATAIIMHU NOA3EMHbIX 00 bEKTOB

3Hatb OCHOBHBIC TCHICHINN PA3- | ITepeyens meopemuueckux 60npocos K IK3ameny:
BUTHS HHHOBAIIHOHHBIX pe- 1. Texnonorus GpaoTauroHHOro mpouecca. CoBpeMeHHbIE TEHIEHIIUH Pa3BUTHS.
WIeHHUH 110 niepepaboTie 2. Ponp m mecto (IIOTAMOHHBIX METOAOB OOorameHus npu nepepaboTke Yrieu, pya YepHBIX,
TBEPJIBIX MMOJIE3HBIX UCKO-
AeMBIX I[BETHBIX U PEAKHX METAJJIOB.
YMethb MPUMEHSTh U3YUYCHHbBIC TCH-
JICHIIUU pa3BUTHUS MHHOBA- | [Ipumepnble npakmuueckue 3a0anus 0as IK3amena:
[IUOHHBIX pelIeHui 1o nepe- | CoCTaBUTh CXeMY M PEareHTHBIN PeKUM JUTsS (DIOTAIIMN PY/IbI
paboTKe TBEPABIX MOJIE3HBIX
HCKOTIAeMBIX
Bnaners TEHJICHUUAMU Pa3BUTUA UH- | Pewuums 3a0auy:

HOBAaITMOHHBIX peHIeHI/If/'I 110
nepepaboTKe TBEPABIX I0-
JIC3HBIX UCKOITaCMBbIX

Paccunrarh TeXHOJIOTHYECKHE TTOKa3aTe I o0orameHus (I0TallMOHHOTO TieXa. Pe3ynbTaTsl peacTa-
BUTH B Tabnuie. cxonueie nannsie: MaccoBas noist Cu B pyae — 0,9 %, B konnentpare — 20 %, B xBo-
crax — 0,1 %.

IICK-6-4 cioco0HOCTBIO pa3padaTbiBaTh U Peau30BbIBATH NPOEKTHI MPOM3BOJACTBA NMPH NMepepadoTKe MHHEPAJIHLHOI0 H TEXHOT€HHOT'0 ChIPbs
HA OCHOBE COBPEMEHHOI MeT010JIOT MM MPOEeKTHPOBAHNS, PACCYMTHIBATH MPOU3BOIUTEIbHOCTH U ONPeesATh NapaMeTpbl 000pyA0BaAHUS
oboraTurtebHbIX (padpuk

3HaThb BCE ATalbl IPOU3BOJICTBA Ilepeuens meopemuueckux 6onpocos K IK3AMeHy:
IIpU nepepaboTKe MUHE- 1. OcHoBHBIE (PAKTOPBI, BIHUSIONINE HA TEXHOJIOTHIO (DIOTAIHH.
PAJIIBHOTO ¥ TEXHOTEHHOTO 2. Knaccudukanus ¢protoMammH u TpeOOBAHUS, IPEIBIBISIEMbIE K HUM.
CBIPbSl HA OCHOBE COBPEMEH- 3. BsIOop, pacdeT u KOMIIOHOBKa OCHOBHOT'O U BCIIOMOIaTEeIbHOTO (NIOTAI[HOHHOTO 000pYy-
HOM METOA0JIOTMH ITPOEKTH- JIOBaHUs
poBaHMs
Ymets aHaAJIM3UPOBATH BCE TAIbI Ilpumepnvie npakmuueckue 3a0anus 013 IK3IAMEHA:

IPOU3BOJICTBA IIPH IIepepa-
00TKE MUHEPATHHOTO H TEX-

CocCTaBUTh CXeMY M PEareHTHBIN PeKUM JUId (DIOTAUU PY/IBI

22




CrpyKTypHBII

[InanupyemMsle pe3ysbTaThl

JJIEMEHT OneHouHbIe CpesicTBa
oOyueHus
KOMIETEHITUU
HOTEHHOTO ChIPhsI HA OCHOBE
COBPEMEHHOM METOI0JIOTUH
MIPOEKTUPOBAHUS
Brnaners IpoLeccamMy IpoOU3BOACTBA

Mpu niepepadoTKe MUHE-
PAJIIBHOTO ¥ TEXHOTEHHOTO
CBIPbSl HA OCHOBE COBPEMEH-
HOM METOJI0JIOTUH IIPOEKTH-
poBaHMs

Pewums 3a0auy:
Onpenenuts TpeOyeMblit 00bEM U KOJMUYECTBO Kamep (IIOTAIMOHHBIX MAIIMH JJIs1 YCIOBHUH, yKa3aHHBIX
B Ta0nuIe (10 33aJIaHUIO).

IICK-6-5 roToBHOCTBHIO INPUMEHATH COBPEMECHHLIC I/IH(l)OpMaIH/IOHHLIe TEXHOJIOI'MU, ABTOMATU3UPOBAHHBIC CUCTEMBI IIPOCKTUPOBAHUSA odora-

TUTCJIbHBIX II

OU3BOJACTB

3HaTh

MPUHLIMUIBI K METOBI CO3/1a-
HUSI COBPEMEHHBIX HH(OP-
MaIlMOHHBIX TEXHOJIOTUH B
MIPAKTUYECKON JIEATEIbHO-
CTH 00OTaTUTENHHBIX MPOU3-
BOJICTB

Ilepeuensy meopemuueckux 6onpocos K IK3aMeny:
1. OcHoBHBIE (PAKTOPBI, BIHUSIONINE HA TEXHOJIOTHIO (DIOTAIHH.
2. TexHOJIOTUYECKHE CXEMbI U PEareHTHbIE PEKUMBI (DIOTAIIMK PY/ LIBETHBIX, YEPHBIX METAJIOB
1 HEMETAJIIMYECKOTO ChIPBSI.

YMmeTn

MPUMEHSTH MPUHIIUTIBI U Me-
TOJIBI CO3/IaHUSI COBPEMEH-
HBIX UH(POPMAIIMOHHBIX TEX-
HOJIOTMH B ITPAKTUYECKOU
JEATEIILHOCTH 000TaTUTEIh-
HBIX IPOU3BOJICTB

Ilpumepnuvie npakmuueckue 3a0anus 0713 IK3AMeHa:
CocCTaBUTh CXeMY M PEareHTHBIN PeKUM JUIA (DIOTAUU PY/IBI

Bnanets

MPUHLIUTIAMHA U METOJIaMHU

CO3/IaHMs COBPEMEHHBIX MH-
(opMaIOHHBIX TEXHOJIOTHIMA
B IIPAKTUYECKOU JIeATEIIBHO-
CTH 000TaTUTENHHBIX MPOU3-

Buvinonnumos 3a0anue:

BriOpats 1 000cHOBATE cxemMy oboramieHus pyabl. CaenaTh pacdeT KaueCTBEHHO-KOJIMYSCTBEHHOHN 1
BOJIOIIJIAMOBOM CXE€M, a TaK)K€ OCHOBHOTO 000pymoBaHus ((hI0TOMAIINHBIL, KOHTAaKTHBIE YaHbl). Kpym-
HOCTb U3MEJIbYEHHOM! PY/Ibl, MaCCOBYIO JIOJIIO LIEHHOTO KOMIIOHEHTA B pyJi€, NPOU3BOAUTEILHOCTh MPH-
HATH 10 TabJIUIIE.

23




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyembie pe3yabTaThl
oOyueHus

OneHouHbIe CpesicTBa

BOJCTB

Hanpumep: nucxoansle 1aHHbIE: cOAEpKaHUE B U3MEIbYEHHOH pyJe kiacca -0,074 mm — 60 %; maccoBas
nouis Cu B pyne — 1,0 %; pynubsie munepanbli— xanbkonuput (CuFeS;), 6opuut (CusFeS,); npoussoau-

TEIHHOCTh (DIOTAIMOHHON (PaOpHKU — 5 MITH.T/TO]I.
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6) HOpﬂ)IOK NMpPpOBECACHUSA HpOMe)KyTOqHOﬁ aTTeCTalui, IMOKa3aTe/JIn U KPUTCPUH
OICHUBAHMUA:

[IpomexyrouHas arrectauus Mo AUCHUILIMHE «DIOTAMOHHBIN METOJ| 00OoralieHusD
BKJIFOUAET TEOPETUUYECKUE BOIMPOCHI, MO3BOJISIONINE OIICHUTh YPOBEHb YCBOSHUS 00yJaroliu-
MUCS 3HAHUH, U MPAKTUUYECKHUE 3aJJaHusl, BBIABISIONINE CTENeHb COPMUPOBAHHOCTH YMEHUM
U BJaJ€HUH, IpOBOAUTCA B (hopMe SK3aMeHa U B (JOpPME BBIIIOJHEHUS U 3aAIUTHI KypCOBOIO
IIPOEKTA.

DK3aMeH 10 JJaHHOW AMCLMILIMHE MTPOBOJUTCS B YCTHOM (hopMe IO 3K3aMeHalMOHHBIM
ouneram.

DK3aMeH MPOBOJIUTCS MO OuieTaM, 0XBaThIBAIOUINM BeCh MpoiiieHHbI MaTepuali. [1o
OKOHYaHUM OTBETA dK3aMEHATOP MOKET 3aJaTh CTYACHTY JIOIOJHUTENIBHBIE U YTOYHSIOLINE
BONpockl. [1010KUTENBbHBIM TaKkke OyJIeT CTPEMIICHUE CTYACHTA U3JI0KHUTh PA3INYHbIE TOUKH
3peHusl Ha paccMaTpUBAEMYIO MTPOOJIEMY, BHIPa3UTh CBOE OTHOIIEHHUE K HEH, IPUMEHUTD TEO-
peTHYecKHe 3HaHUSI [0 COBPEMEHHBIM MpobsieMaM 00O0TaleHHs! OJIE3HBIX HCKOIIAEMBbIX.

Iloka3aTenu M KpUTEepUM OLICHUBAHUSA IK3aMeHA:

— Ha OLIEHKY «OTIUYHOY» (5 OayyoB) — 00y4YarOIMINIICS TIOKA3bIBACT BHICOKUN YPOBEHD
c(OpMUPOBAHHOCTH KOMIIETEHIIUMH, T.€. CTYIEHT, IIPEJCTABIISIET BCECTOPOHHEE, CCTEMaTHde-
CKO€ U TNIyOOKO€ 3HaHWE y4eOHO-IPOrpaMMHOTO MaTepuaia, yMEeHHEe CBOOOJHO BBHIIOJHATh
3a7aHus, TPEAyCMOTPEHHBIE MPOrPaMMOM, YCBOMBIINKA OCHOBHYIO M 3HAKOMBIN C JOMOJIHH-
TEJIbHOW JIUTEPaTypoi, pekoMeHJA0BaHHON mporpammoil. Kak npaBuio, oneHka "OoTIHYHO"
BBICTABJISIETCS CTY/IEHTaM, YCBOMBIIUM B3aMMOCBSI3b OCHOBHBIX HMOHSTUN TUCIUIUIMHBI B X
3HAYECHHH ISl MPUOOpeTaeMoil mpoeccuu, MPOSBUBIIUM TBOPYECKHUE CTIOCOOHOCTH B TMIOHU-
MaHUU, U3J0KEHUH U UCIOJIb30BaHNN Y4eOHO-IIPOrpaMMHOIO MaTepHarna.;

— Ha OIEHKY «xopomio» (4 6amna) — oOyJaronIuiics MOKa3bIBA€T CPEJAHHN YPOBEHB
c(OpPMUPOBAHHOCTH KOMIIETEHUUH, T.€. CTYAEHT NPEIACTaBIISIET IOJIHOE 3HaHUE Yy4eOHO-
MIPOrpaMMHOTO MaTepuaa, YCHEIIHO BBIMOJHSIOMNUNA IPeIyCMOTPEHHBIE B IpOrpaMMe 3aja-
HUS, YCBOMBILIUN OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBaHHYIO B mporpamme. Kak mpasuio,
OIIEHKa "XOpoiIo" BBICTABIISIETCA CTyJAEHTaM, IMOKa3aBIIMM CHUCTEMaTHYECKUIl XapakTep 3Ha-
HUN 10 JUCHUIUIMHE U CIIOCOOHBIM K UX CaMOCTOSTEIbHOMY IOMOJHEHUIO U OOHOBIIEHUIO B
X0/Jie anbHeel yueOHol paboThl U MPOPecCUOHANBHON JESITENbHOCTH;

— Ha OIICHKY «YyJIOBJIETBOPUTEIHHOY» (3 Oaiia) — oOy4aronuiics moka3biBaeT MOporo-
BbII YpOBEHb C(POPMUPOBAHHOCTU KOMIETEHLUH, T.€. CTYJCHT, IPEACTABIISIECT 3HAHUS OCHOB-
HOT0 y4yeOHO-IIPOrpaMMHOT0 Marepuaia B 00bemMe, He00X0AUMOM ISl JalibHENIe yueobl u
MpeCcTosIIEed paboThl MO CHENUATIbHOCTH, CIPABIISIIOIIMICS C BBIMOJIHEHUEM 3a/laHui, mpe-
JYCMOTPEHHBIX IPOrPaMMOM, 3HAKOMBII C OCHOBHOM JIUTEPATYPOH, PEKOMEHIOBAHHOM ITPO-
rpamMmoii. Kak mpaBumiio, orjeHka 'ynOBJIETBOPUTEILHO" BBICTABISETCS CTYIEHTaM, JAOIyC-
THUBILIUM IOTPEIIHOCTH B OTBETE Ha SK3aMEHE M IPU BBIIIOJHEHUU HK3aMEHALMOHHBIX 3a7a-
HUM, HO o0JjanarluM HEOOXOJUMBIMU 3HAHUAMU JUIS UX YCTPaHEHUsS IOJ PYKOBOJICTBOM
MIpernoaBaTes;

— Ha OIICHKY «HEYIIOBJIETBOPUTEIHHO» (2 Oanna) — pe3ynbrar oOydeHHUs HE JOCTUT-
HYT, 0Oy4arouIuiicss He MOXKET M0Ka3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U OOBSICHEHUS
nH(pOpMaLUY, HE MOKET M0Ka3aTh MHTEJIEKTyalbHbI€ HaBbIKU PELISHMsI POCTHIX 33/a4, T.€.
y CTyJIeHTa, 0OHAPYXUBAIOTCA MPOOEIbl B 3HAHUSAX OCHOBHOIO y4€OHO-IIPOrPaMMHOI0 Marte-
puaa, JOCTUTHYThI IPUHIUIUAIBHbBIE OIIUOKY B BBIMOJIHEHUH IPETLyCMOTPEHHBIX HPOrpam-
MOH 3a/IaHHM.

Ha OIICHKY «HEYJIOBJETBOPHUTEIBbHO» (1 Oamn) — oOydwaromuiics HE MOXKET TOKa3aTh
3HAHMS Ha YPOBHE BOCIPOU3BEICHUS U 00BsSCHEHUS MH(OpMAlLIUU, HE MOXKET MO0Ka3aTh MH-
TEJUIEKTyaJIbHbIE HABBIKHM PELIEHUS MPOCTHIX 3ajau.

Iloka3aTenu U KpUTEPUM OLICHUBAHHUS KYPCOBOI'0 NPOEKTA:

Ha OLIEHKY «OTJIMYHO» (5 OayyioB) — paboTa BBIMOJIHEHA B COOTBETCTBUU C 3a/IaHHEM,
00yyarouuiicsl MOKa3bIBaeT BHICOKUN YPOBEHb 3HAHUI HE TOJILKO Ha YPOBHE BOCIIPOM3BEIE-



HHUS U OOBSICHEHHUS HH(bOpMaHHH, HO U MHTCIIJICKTYAJIbHBIC HABBIKH PCHICHUA HpO6H€M u 3a-
Aad, HaXOXKIACHUSA YHHUKAJIBbHBIX OTBCTOB K Hp06H€MaM, OLOCHKHN W BBIHCCCHUSA KPUTHYCCKHUX
CY)KJICHUH;

Ha OIIEHKY «Xopouio» (4 6amia) — paboTa BBIIOJHEHA B COOTBETCTBUHU C 3aJaHUEM,
0Oy4Jaromuiicsl MoKa3bIBaeT 3HAHUS HE TOJILKO Ha YPOBHE BOCIIPOM3BEICHUS M OOBSICHEHUS
I/IH(bOpMaIII/II/I, HO W HMHTCIUICKTYAJIbHBIC HABBIKW PCHICHUA HpO6H€M U 3a4a4, HaXOXICHUA
YHHUKAJIbHBIX OTBETOB K IIpo0OieMaM;

Ha OIIEHKY «yJOBJIETBOPUTENbHOY» (3 Gasiya) — paboTa BBIIIOJIHEHA B COOTBETCTBUU C 3a-
JaHueM, 00yJaroIUiCs TTOKa3bIBaCT 3HAHUSI HA YPOBHE BOCIPOU3BEACHUS U OOBSCHCHHS HH-
(bOpMaIII/H/I, HWHTCJUICKTYAJIbHBIC HABBIKW PCIICHHA ITPOCTBIX 3a1a4,

Ha OIICHKY «HEYJIOBJIETBOPUTENbHO» (2 Oaiia) — 3aJaHue MPErnoiaBaTesl BhIIOIHEHO
YaCTUYHO, B MPOIIECCe 3alIUThl padOTHl 0OYUYAIOMIMIACS TOIMYyCKAaeT CYIIECTBEHHBIC OIMIMOKH,
HC MOXKCT IMOKa3aTh MHTCIIJICKTYAJIbHbBIC HABBIKU PCIICHUA MIOCTaBJICHHOMN 3aJa4du.

Ha OLIGHKY «HeyJIoBJeTBOopuTenbHO» (1 6aymi) — 3ajaHue mpernogaBaTeliss BHIIOJIHEHO
YaCTU4YHO, O6y‘~IElIOHIHI>iCSI HE MOKCT BOCIIPOMU3BCCTU U 0OBSICHUTD COACPIKAaHNUEC, HE MOIKCET
IMOKa3aTb MHTCIIJICKTYAJIbHbIC HABBIKU PCHICHUS MIOCTaBJIICHHOM 3aJa4du.

8 YuebHo-MeTOAMUYecKOe U MH(POpMALIMOHHOE 00ecTiedeHHe JUCIHUIITUHBI (MOTYJ151)
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: yueOHHK / A.A. AGpamoB. — DinekTpoH. gaH. — Mocksa : ['opnas knura, 2017. — 600 c.
— ISBN 978-5-98672-413-3. — Pexxum pocryma: https://e.lanbook.com/book/111390
2. bouapos, B.A. ®dnoTtanmonHoe o0oraiieHre MOJE3HBIX MCKOMAEMBIX [JeK-

TPOHHBIN pecypc] : yueOHuk / B.A. bouapos, B.A. Urnarkuna, T.U. FOmuna. — Mocksa :
l'opnas knwra, 2017. — 837 c. — ISBN 978-5-98672-414-0. — Pexum nocryna:
https://e.lanbook.com/book/111386

0) lonmoiHUTEILHASA JIMTEepaTypa
1. AGpamoB, A.A. ®ioTalMOHHBIE METObI obOorameHusi [DIeKTpOHHBIM pecypc] :

yueOHuK / A.A. AGpamoB. — 4-e, uzn. — Mocksa : 'opnas kxura, 2016. — 595 c. — ISBN
978-5-98672-413-3. — Pexum nocryma: https://e.lanbook.com/book/74374
2. Copokun, M.M. ®noTanimoHHBIE METOABI OOOTAIIEHUA. XUMUYECKUE OCHOBBI (IIO-

Tauuu [OnekTpoHHbIN pecypc] : yueOHoe nocodue / M.M. Copokun. — Mocksa : MUCHUC,
2011.  — 411 c. — ISBN  978-5-87623-237-3.—  Pexum  mocTyma:
https://e.lanbook.com/book/2073

3. YUmwxkesckuii, B. b. O6orarutenbubie nmpoiteccbl. OCHOBBI (PJIOTAIMOHHBIX MPOIECCOB
[DnexTponnbiii pecype] : yuebnoe nmocodue / MI'TY. - Marauroropck : MI'TY, 2017. - 1
anektpoH. ont. guck (CD-ROM). - ISBN 978-5-9967-1006-5— Pexum pnocrtyna:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. Ymwxkepckuil B.b. Munepanuzanus my3slpbKOB Bo3/1yXa npu (iaortanuu: Y4. mocoodue.
Marnurtoropck: MI'TVY, 2000.

5. llepuognueckue nznanus: "O6oramenue pya", "I'opuslii xypHan", "TopHBIl KypHa.
W3BecTus BicInX yueOHbIX 3aBeieHu", pedepaTuBHblil xypHan "['opHOE neno".

B) MeTroanueckue yKasaHus
1. Ymxkesckuil B.b. JlabopaTopHblif npakTukym. « @IOTAIIMOHHBIN METO 00OralieHus
i cTylneHToB crneunanbHocTu 130405.65 nHeBHOU U 3a04yHON (opM 0OyueHus». - Maruu-
toropck: MI'TV, 2014 - Pexxum nocryna: https://newlms.magtu.ru/course/view.php?id=75767
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r) [IporpammHoe ob6ecnevyeHue 1 HHTEPHET — PecypChl

Haumenosanue 110 Ne norosopa Cpox paeicTBUs JIMLIEH-
3N
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
MS Office 2007 No 135 o1 17.09.2007 06eccpoyHO
7Zip CBOOOJHO  pacmpocTpaHsie- | 0eccpodHO
Moe

1. HWudopmanmonnas cucrtema — EnuHoe OkHO mocTyma K oOpa3oBaTebHBIM PECyp-
cam. — URL: http://www.window.edu.ru.

2. HammonaneHas wHGOPMAIIMOHHO-aHATUTHYECKAsE cucTeMa — Poccuiickuil MHIEKC
HayyHoro mutupoBanus (PUHIL). — URL: https://elibrary.ru/project risc.asp.

3. IlouckoBas cucrema Axanemusi Google (Google Scholar). — URL:
https://scholar.google.ru/.

9 MaTepuajibHO-TeXHUYeCKOe obecneyeHue TUCIHHILIMHBI (MO1YJIs1)

MaTCpI/IaJ'H)HO-TCXHI/ILICCKOG obecreucHue JUCIHUITIIINHBI BKIIIOYACT!:

Tun n Ha3BaHWE AyTUTOPUH OcHallleHue ayIuTopun
Jlexunonnas ayauropus MynbTuMeniHBIE CPEACTBA XPAHEHHUS], IEpEIaul U
npeJicTaBiIeHNs] HHPOpMaIK
JlaBoparopust MexaHuueckux uc- | PIOTalMOHHbIE MALIMHBL; 1a00PATOPHBIE METbHUIIBI
CJIEJOBAaHUN

[lomemenne st xpanenuss u | lkadsr mist xpaHeHus y4yeOHO-METOIUYECKOH TOKY-
MpodUIAKTUYECKOTO OOCITy)XKHBa- | MEHTallMK, y4eOHOTO 00OpyAOBaHUS U y4eOHO-
HUsl y4eOHOro 060pyA0BAHUS HAarJIJHBIX OCOOMI.
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