MWHUCTEPCTBO OBPA30BAHUSI 1 HAVKH POCCUMCKOM ®EJIEPALIMA
DejrepanbHOE IOCy1apeTBEHHOE OI0/DKeTHOE 00pa30BaTeIbHOe YUPEeIKICHHE
BbICLLIETO 00pa3oBaHMs
«MaruuToropckuii rocyaaperBeHnbii rexunyeckui yausepeuret um. I.M. Hocosa»

7 VTBEPKIIAIO:
- [ Anpexy6p uacTuTyTa

PABOYAS ITPOT'PAMMA JIMCHHUTIJIMHBI

OJIOTALIMOHHBIA METO/1 OBOT ALLIEHMS
CrnenunaibHOCTh
21.05.04. T'opHoe neno
HarpagieHnocTs (cnennannsanus) nporpamMMbl

O0oraueHue 1moae3HbIX HCKOMaeMbIX

YPOBCHb BBICIICTO OGpasosauua - CHCHUAIUTCT

Dopma 00yuenus
3aounas

Uucruryr ["opnoro aena n Tpancrnopra
Kadespa ['eonorun, Mapkueiaepekoro aeia 1 000ralleHus 10Je3HbIX HCKOIAEeMbIX
Kypc VI

MarnuTtoropck

2017 r.



PaGouas nporpamma coctarnena Ha ocHobe DI'OC BO no cnenuansroctd 21.05.04 Top-
Hoe feso, yreepiaeHHore npukasom MOuH PO o1 17.10.2016 1. Ne 1298,

Palouas nporpamma pacemoTpera i 0a00peHa Ha laceaniny Ka)ephi TEONOMrHE, MapK-

wefigepekoro  meaa # o o0orauledHs OOAe3HBIX  HokomaeMmwlX  «31»  aeryera 2017 1.,
npotokon Ne 1. C

3aB. kadenpokt {HLAL Tpuin/

Pabouan nporpamMma ogo0peHa METOOHHSCKOH KOMMCCHEH HMHCTUTYTA TOPHOTC OSia H
TpaHcnopta «19» centadbpa 2017 r., npotokon Ne 1.

Ilpencenatens /C.E. Taspuimes /

PaGouas niporpaMma cocTaBiena: souent kapenpei TMIRONHN, k1.1, fonent -

'_6{" {EXO, Heroan /

Penenzenrt: 3aM. Haganbuukayexa POO IO OAQ MK

/ AL Jluxauen/



Jlner peruerpamin u3MeHeHuii i 10noJaHenuii

JHara.
e IMoanues
Ne Paznen Kparkoe conepkanne Ne nporokona
/i | 1porpamMMbl H3MEHEHH S/ T0TOIHeHHA 3aceaHus e
xadenps Kaeapoii
1 Ne 8 AKTyaimsaius yuedHo-MeToanueckoro u | No 2 -
HHPOPMALHOHHOIO obecneuenus | o1 04.10.2018 /
JIMCHMTIIHHBI
2 Ne 8 Axtyanusalgs yuedno-metoanueckoro u | No 2 /
NHPOPMALLHOHHOTO oGecnevenus | ot 24.09.2019 o
JMCLMITHHBL [




1 Ilean ocBoOeHNSI AUCHMILJINHDBI

[enssMu OCBOCHHS TUCHIUTIIUHBI «DIIOTAIMOHHBIA METO1 000TaIeHUs SBIISIOTCS pas-
BUTHE Y CTYJCHTOB JIMYHOCTHBIX KAUeCTB, a TakkKe (hopMHUpOBaHHE MPOPECCHOHATHHBIX KOM-
nereHnui B cootBeTcTBHM ¢ TpeboBanusasmu PI'OC BO no cnemmansHocTr 21.05.04 'opHoe
JIeNo.

2 MecTo JTUCUMILVIMHBI B CTPYKTYpPe 00pa30BaTe/ibHO MPOrpaMMbl
NMOATr0OTOBKH CHIEIHAINCTA

JucuumnmHa «@DaoTauoHHBI METOA 00OralieHus» BXOIAUT B BapUaTHBHYK 4YacTh
0si0ka 1 0OpazoBaTeIbHON NPOTPAMMBI.

JUis u3ydeHus AMCLUUIUIMHBI HEOOXOAMMBI 3HaHUs (YMEHMs, BIaJeHus) cOPMHUPOBAH-
HBIE B PE3YJIbTATE U3YyUEHUS CIEIYIOIUX KYPCOB:

«Xumust» (pa3aenbl: XAMHYECKUE CUCTEMbI, XUMHYECKast TEPMOJMHAMUKA H KHHETHKA);

«Duzndeckas XuMus», «XuMus (roTopeareHToB», «TepMoanHamMuKa (IIOTAIMOHHBIX
cuctem», «PU3NYECKUE METObI U3YUECHHUS MTOJIE3HBIX HCKOIIAEMBIX)».

3HaHus (YMEHUS, BIAJECHUA), IOJTYYEHHbIE P U3YYEHUU JAHHON TUCHUIUIMHBI Oy1yT
HE00XO0UMBI JUIsl IpUOOPETEHHs IPAKTUYECKUX HaBBIKOB I10 Pa3JIEIEHUI0 MUHEPAIOB Ha OC-
HOBE Pa3Nu4us WX (PU3MKO-XMUMHUYECKUX CBOMCTB, UCTIONB3YEMBIX MPH 3TOM (DIOTAIIHOHHBIX
pPEareHToB M anmnapaToB, a TAKXKe TEXHOJOTUH (proTanuy pa3inyHbIX MOJIE3HBIX HCKOMIAEMbIX.

3 Komnerenuun ody4aromerocsi, popmupyemsoie B pe3y/ibTaTe 0CBOCHHUS
AUCUHILUINHBI M IIJIAHUPYeMble pe3yJIbTaThl 00y4eHHs

B pesynbraTe ocBoeHMS TUCHUILUIMHBI «DIOTAllMOHHBIN MeTol o0orameHus» o0yJaro-
HIMHCS T0JDKEeH 001a1aTh CIEYIOUMMU KOMIIETEHIMSIMHU:

CrpyKTypHBII
JIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUEHHs

KOMIICTCHIIN N

IIK-4 roToBHOCTBIO OCYHIECCTBJIATD TEXHUIECCKOEC PYKOBOJACTBO N'OPHBIMUA U B3PBIBHBIMHA
pa60TaMn npu 3KCHJ’IyaTaHI/IOHHOI71 pa3BeakKe, I[Oﬁbl‘le TBEPALIX MOJE3HbIX HCKONIACMBbIX,
CTPOMUTEJIBCTBE U IKCIUIYaTallUM MOA3EMHBIX Oﬁ’beKTOB, HEMOCPEACTBCHHO YIIPABJIATDH
nmpoueccamMu Ha NPOU3BOACTBCHHDLIX 00bEKTOB

3HaTh OCHOBHBIE TIOHATHUSI METOJIOB, CIOCOOOB ¥ CPEJICTB MOTYUEHUS ChIPhs U KOH-
LIEHTPATOB MPH NMePepabOTKH MOJIE3HBIX NCKOMAEMbIX

YmeTh BBIOMpATh TEXHOJIOTHIO MPOU3BOCTBA pabOT MO 0OOTaIlIEHUIO MOJIE3HBIX UC-
KOIaeMbIX, IPUMEHATh CIIOCOOBI U CPEICTBA /IS MOTYUYEHUS! KOHIUIIMOHHBIX
KOHIICHTPATOB

Brnaners CIOCOOHOCTBIO BHIOMpATh U PAaCCUMTHIBATh OCHOBHBIE TEXHOJIOTMYECKUE Ta-

pameTpbl 3PEKTUBHOTO U FKOJIOTHUECKH 0€30I1acHOr0 MPOU3BOACTBA paboOT
1o nepepaboTKe U OOOTalleHuI0 MHUHEPAIBHOTO CBHIPbsi HA OCHOBE 3HAHWHA
MPUHLIMIIOB (DJIOTAMOHHOTO MPOEKTUPOBAHUS TEXHOJIOTMUECKUX cXeM 000-
raTUTENILHOTO TPOU3BOJACTBA M BHIOOpAa OCHOBHOTO M BCIOMOTATEBLHOTO
000raTuTEeNIbHOr0 000pyI0BaHUS

IIK-5 roToBHOCTBIO 1IEeMOHCTPHPOBATH HABBIKM Pa3pad0TKH IVIAHOB MEPONPUATHI 110
CHHKEHHUIO TeXHOIC€HHOM HAIPY3KHU IPOM3BOACTBA HA OKPY KAIOILYIO Cpexy NpPH IKC-
IUIyaTAllMOHHOM pa3BelKe, 100b14e U nepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBbIX, a
TaKKe IPU CTPOUTEILCTBE U IKCILIYaTAlHHU

3HaTh Hay4YHbI€ METOJbl U MEPOIPUITHS 10 CHUYKEHUIO TEXHOT€HHOM Harpy3KH Ha
OKpY’KaIoOIIYIO Cpey MPH SKCILTyaTallMOHHOM pa3Beike, J00bIUe U rnepepa-
OOTKE TBEP/BIX MOJIE3HBIX HCKONAEMbIX

YMeThb MPUMCEHATH HAYYHBIC METOAbI 1 MCPOMMPUATHUA 110 CHUKCHHIO TEXHOTCHHOM




CTpyKTypHBI

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs
KOMIIETEHIINHU
Harpy3Kky Ha OKpPY>KaIoIIyI0 Cpely MPH SKCILTyaTalluOHHOW pa3BeKe, 100bI-
4e U nepepaboTKe TBEPAbIX NOJIE3HBIX HCKOMAEMBIX
Bnanets HaBbIKAMU IPUMEHEHUS HAYUYHBIX METOJI0OB U MEPONPHUSITHI 10 CHUKEHUIO

TEXHOTEHHOM Harpy3K Ha OKpPYKaloLIy0 Cpeay IMPH dKCIUTyaTallhOHHOMN
pa3Beqke, 100bIYe U NepepabOoTKe TBEPABIX MOJIE3HBIX HCKOMAEMBIX

IIK-12 roToOBHOCTHI0 ONIEPATUBHO YCTPAHATH HAPYLIEHUS NMPOU3BOJACTBEHHBIX MPoOLeC-
COB, BECTH NIEPBUYHBIN yUeT BHINOJIHAEMbIX Pa00T, AaHAJIN3UPOBATH ONEPATHBHbIE U
TeKyllue M0KA3aTeJ M IPOU3BOACTBA, 000CHOBBIBATH NMpPe/IJI0KeHHS 110 COBEPIIEHCTBO-
BAHHMI0 OPraHW3aliM NPOU3BOICTBA

3HaTh OCHOBHBIE TEHAECHIIUHN Pa3BUTHsI IPOU3BOJCTBEHHBIX IIPOLIECCOB, IOKA3aTENIN
IIPOU3BOJICTBA

Ymerpb MIPUMEHSTh M3YyYEHHbIE TEHJCHIMM DPAa3BUTHUS IPOU3BOJICTBEHHBIX IpOLEC-
COB, MIOKA3aTeJIXM NPOU3BOJICTBA B TPO(ECCHOHAIBHON JesITeIbHOCTH

Bnagers TEHJCHIMSIMH Pa3BUTHUS IPOU3BOJICTBEHHBIX MPOLIECCOB, IOKA3aTENN IPOU3-
BOJICTBA B NPO(hEeCCHOHAIBHOM NesITEIbHOCTH

IIK-19 roroBHOCTBHI0 K pa3padoTKe NPOEKTHHIX HHHOBAUMOHHBIX PelIeHUH 10 IKCILIya-
TAllMOHHOW pa3BejiKe, 100bIYe, MepepadoTKe TBEPABIX MOJIE3HBIX HCKONAEMbIX, CTPOH-
TeJIbCTBY M IKCILIYAaTAIUM MOJ3€MHBIX 00bEKTOB

3HaTh OCHOBHBIE TEHACHIIMY Pa3BUTHUSI MHHOBAIIMOHHBIX PEIICHUI 10 epepadoTKe
TBEPJABIX MOJIE3HBIX UCKOMAEMbIX

YMerb MIPUMEHATh U3yYEHHBIE TEHACHIIUU Pa3BUTHS WHHOBAIIMOHHBIX PELICHUMN 110
nepepaboTKe TBEP/IbIX MOJIE3HBIX HCKOTAeMBbIX

Bnanets TEHJICHIIUSIMU Pa3BUTHS UHHOBAIIMOHHBIX PEIIEHUH 10 TIepepadoTKe TBEP-
JIbIX MOJIE3HBIX MCKOITAEMBbIX

IICK-6-4 cnoco0HOCTBIO pa3padaThiBaTh W PeajH30BLIBATH NMPOEKThI MPOU3BOACTBA
npu nepepadoTke MHHEPAJLHOI0 W TEXHON€HHOI'0 CHIPbSI HA OCHOBE COBPEMEHHOM Me-
TOJA0JIOTHH MPOEKTHUPOBAHNSI, PACCUMTHIBATH MPON3BOAUTEILHOCTh U ONpPeENesiTh Mma-

pamMeTpbl 000p

AOBaHHS 000raTHTEJBHBIX (hadpuk

3HaTh

BCC 3Tallbl IPOU3BOACTBA IIPpH Hepepa60TI<e MHHCPAJIBHOI'O U TEXHOTCHHOI'O
CBIPpbs Ha OCHOBC COBpeMeHHOﬁ MCTOOJIOTUU IMTPOCKTUPOBAHUA

YMeTh AHAJIIM3UPOBATH BCC 3TAIIbI IPOU3BOACTBA IIPHU Hepepa60TI<e MHHCPAJIBHOT'O U
TEXHOTCHHOI'O ChIPbA Ha OCHOBC COBpeMeHHOﬁ MCTOHOJIOTUH ITPOCKTUPOBA-
HHA

Brnanets nmponeccaMu Nporu3BOJACTBA IMPU nepepa60TI<e MHUHCPAJIBHOI'O U TCXHOTCHHO-

'O CBIPbS Ha OCHOBC COBpeMeHHOfI MCTOOOJIOTUH TPOCKTUPOBAHUA

IICK-6-5 roToOBHOCTBIO IPUMEHSITH COBpeMeHHbIe HH(OPMallHOHHbIE TEXHOJIOTHH, AB-
TOMATU3UPOBAHHBLIC CUCTEMBI ITPOCKTUPOBAHUS 000raTuTEILHBIX IMPOU3BOJICTB

3HaTH MPUHIOUIIBI 1 METOJAbBI CO3AaHHs COBPEMEHHBIX I/IH(l)OpMaIII/IOHHBIX TEXHOJIO-
ruii B HpaKTI/IquKOﬁ ACATCIBHOCTHU 000raTUTENbHBIX IMPONU3BOACTB

YMern MNPUMCHATH NPUHIOUIIBI U METOJAbI CO3IaHUA COBPEMCHHBIX I/IH(I)OpMaI_II/IOH-
HBIX TEXHOJIOTHH B HpaKTI/I‘IeCKOI\/’I JCATCIIbHOCTH 000TaTUTENIHHBIX mpouns-
BOACTB

BJ'Ia}IeTB IMpUHOHUIIaAMU U METOJaMH CO3aaHHs COBPEMEHHBIX I/IH(l)OpMaIII/IOHHI)IX TCX-

HOJIOTHi B Hp&KTH‘-IGCKOfI ACATCIIbHOCTHU 000TraTUTEIBHBIX IMPOU3BOACTB




4 CTpyKTYypa M coJeprkaHue TUCUUIIMHBI (115 04HO# GopMbI 00yUeHMs1)

OO01mast Tpy10€MKOCTh TUCIUTUTHHBI COCTABISIET / eMUHUILl 252 aKkajl. 4acoB:

— KoHTakTHas pabota — 18,4 akan. 4acos:
ayauTopHas pabota —14 akaj. yacos;
BHeayJIuTOpHas padora — 4,4 akaj. 4acos;

— caMocTosATenbHas padora — 224,9 akaj. 4yacos;

— TMOJTrOTOBKA K K3aMeHy — 8,7 akaj. 4acos.
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1. ®u3uKO-XUMHUYECKHE OCHOBBI (MJIOTALMHU VI 1 2 50 |M3yueHue oCHOBHOH U 10MOJ- |BrinonHeHue u penieHue [IK-4
HUTEJIBHOM JIUTEpaTyphl 10 NPaKTUYECKUX 3a/laHUH [1K-5
1.1 Teoperuueckre OCHOBBI Tporiecca (IOTaINH, AUCIUIIIMHE, KOHCIICKTA JIeK- gi'is
3JIEMEHTapHBIN aKT (oTanuu THHH. -
_ [1CK-6-4
1.2 Bzaumoneiicteue ¢a3 [ICK-6-5
Hroro no pasnery Vi 1 2 50
2. MuHnepaiu3anusi my3bIpbKoB Bo3ayxa mpu| VI 1 57  |U3yuyeHnue ocHOBHOH u J0-|3ammuTa nabopatopHbix pabdot|[1K-4
¢aroranmnu MOJIHUTENBHOM JuTepatypsl nmo|Hanucanue kypcoBoro mpoek-|I1K-5
2.1 DnemMeHTapHBIN aKT npouecca (GaoTaruu 2 JUCLUIUINHE,KOHCIIEKTa  JIEK-|Ta [K-12
005051 Bremonaenne wu  pemenwne|[1K-19
2.2 KunHeTmueckue 3aKOHOMEPHOCTH Ipoliecca NPaKTHYECKUX 3a1aHUi IICK-6-4
dotaumn [1CK-6-5
Hroro no pasneny Vi 1 2 57




3. DJoTalMOHHbIE PeareHThl VI 35 |M3yuenwme ocHOBHOW M J0-|3ammra nabopatopHsix pabot|[1K-4
IIOJIHUTENNBHOM JuTepatypsl 1o|Hanucanue kypcoBoro mpoek-|I1K-5
Ha3HanHI/Ie, KJ’IaCCI/I(bI/IKaHI/IH 1 OCHOBHBIC (bOpMBI JUCHUIIIMHE, KOHCIIEKTa JIEK-|Ta TIK-12
3aKPECIICHUA q)HOTaLII/IOHHBIX p€arcHTOB I_II/II71 Brimmongenue u peuexHne TIK-19
Hroro no paszaeny Vi 35 NPAKTUYECKHX 3aJaHUI IICK-6-4
I1CK-6-5
4. ®joTanMOHHbIe MAIIMHBLI M BerioMorareib-| VI 35 N3ydyenne ocHoBHOM u J0-|3ammrta jadoparopubix pabdor|I1K-4
HOe 000py/10BaHNe MOJIHUTENIbHOM JInTepaTypsl 1no|Hanucanue xypcoBoro mpoek-|I1K-5
Knaccudpukanus ¢noromamme u  TpeOOBaHHUA, JTUCIUIUIMHE, KOHCIIEKTa JIeK-|Ta [1K-12
IIPEABSIBISIEMBIE K HUM 1005071 Bremonnenne wu  pemenwne|[1K-19
BcenomoratensHoe (GIoTaluoHHOE 000PYI0BaHHE MPAKTUYCCKUX 3aJaHUH [1CK-6-4
I1CK-6-5
Hroro no paznery VI 35
5. Ilpaktuka daorauuu VI 47,9 |M3ydeHnue OoCHOBHOHM U Jomod-|3amuTa jadopaTtopHbeix pabot|I1K-4
HUTeNbHOM nuTeparypsl 1o|Hamucanue kypcoBoro mpoek-|I1K-5
5.1 TexHonorus QprOTaMOHHOTIO MpoIiecca JHUCIUIUIMHE, KOHCIEKTa JIEK-|Ta I1K-12
005071 Bremonnenne wu  pemenwne|[1K-19
5.2 Opranuzanus paboTel (HIOTALMOHHOTO OTAE- NPAKTHYECKHX 3a1aHuil [ICK-6-4
JICHUA TICK-6-5
Hroro no pasaeny 47,9
HToro mo nucuuiinue VI 2249 IK3aMeH

Kypcosoii npoekt




5 O6pa3oBaTesibHbIe H HHPOPMAIIMOHHBIE TEXHOJIOTHH

B mpornecce npenogaBaHusl TUCLMIUIMHBI NPUMEHSIOTCS Pa3iIMyHble BUIBI 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH.

JIeKIIMOHHBIN MaTepuall 3aKpeIuIsieTcs B MPOLECCe BINOJIHEHUS Ja00paTOPHBIX padoT.
OcBoeHHNe TEOPETUUECKOT0 MaTepraia 1 BHITOJHEHHE Ja00paTOPHBIX pabOT MO3BOJISIOT CTY-
JIEHTaM OCO3HaTh KOMIUIEKCHBIM XapaKTep Kypca, €r0 OpraHu4ecKyro CBS3b C APYTUMH JHC-
UIUTHHAMY; COPMHUPOBATH 3HAHUS O MPOLIECCAX OKYCKOBAHUS M METAJUTyPrHYECKHX MpO-
1eccax, a TaKKe B JaJIbHEUIIEM IPUMEHUTh IOJIYYCHHbIEC 3HAHUS B MIPAKTUYECKON ACITEINb-
HOCTH.

Ilepenaua HEOOXOIUMBIX TEOPETUUYECKUX 3HAHUM U (hOPMUPOBAHHE OCHOBHBIX NpeE-
CTaBIICHH MO KypCy MPOUCXOAUT C UCTIOIB30BAHUEM MYJIbTUMEIUIHOTO 000PYAOBAHHS.

1. TpaguuuoHHble 00pa3oBaTeIbHbIe TEXHOJOTHH OPUEHTUPYIOTCS HAa OpraHU3aLUI0
00pa30BaTeNbHOTO Mpoliecca, MPEAIOoIaraollyo IpIMy0 TPaHCISILUIO 3HAaHUI OT mpenoja-
BaTelNs K CTYACHTY (IIPEUMYILIECTBEHHO Ha OCHOBE OOBSACHUTEIbHO-WILIFOCTPATUBHBIX METO-
0B O00y4eHus ). YueOHast AeATeNbHOCTh CTY/I€HTa HOCUT B TaKUX YCJIOBHUSX, KaK MPaBHUIIO,
PENPOAYKTUBHBIN XapakTep.

®opMbl Y4eOHBIX 3aHATHI € HCI0JIB30BAHNEM TPAAUIIMOHHBIX TEXHOJIOTHIi:

HNudopmannoHHas JIeKIUs — MOCIe10BaTeIbHOE U3JI0OKEHUE MaTepuasa B JUCLUILIU-
HapHOM JIOTUKE, OCYLIECTBISIEMOE MPEUMYIECTBEHHO BEepOaJbHBIMU CPEACTBAMH (MOHOJIOT
IperoiaBaTens).

Cemunap — Oecena mpenojiaBaresisi U CTYIEHTOB, OOCYKJEHHUE 3apaHee MOJrOTOBJICH-
HBIX COOOILIEHUH MO KaXJJOMY BONPOCY IIJIaHA 3aHATHS C €JUHBIM JUISl BCEX NEPEYHEM pPEeKo-
MEHTyeMOM 0053aTeIbHOM U JOTIOJIHUTEIILHON JTUTEPATYPHI.

ITpakTHueckoe 3aHATUE, MOCBALICHHOE OCBOEHUIO KOHKPETHBIX YMEHHI M HAaBBIKOB I10
NPEJIOKEHHOMY aJITOPUTMY.

2. TexHoJ0ruu nNpoo61eMHOro 00y4eHus1 — OpraHu3aius o0pazoBaTeIbHOIo Mpolecca,
KOTOpasi MpeanojiaraeT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE Y4E€OHBIX MpPOOIEeM-
HBIX CUTyalu# IJIs CTUMYJIMPOBAHMS AKTUBHOW MTO3HABATENIBHOM IE€ATEIBHOCTH CTYACHTOB.

®opMbl y4eOHBIX 3aHATHI C UCIOJbH30BAHMEM TEXHOJIOTMi NMPodIeMHOro ody4e-
HHSA:

[IpoGneMHass nekuus — U3JI0KEHUE MaTepuaia, MpeArosararllee MOCTaHOBKY Ipo-
OJIEMHBIX U JMCKYCCHOHHBIX BOIPOCOB, OCBEIEHUE Pa3IMYHBIX HAYYHBIX MOJIXOJ0B, aBTOP-
CKH€ KOMMEHTapHH, CBSI3aHHBIE C Pa3IMYHBIMH MOJEJISIMU MHTEPIPETAUU U3y4aeMoro Mma-
Tepuana.

[TpakTueckoe 3aHsATHE B (POpMe NpPAaKTHKymMa — OpraHuzanus y4eOHOH paOoThl, Ha-
IpaBJeHHas Ha pelleHHe KOMIUIEKCHOW y4yeOHO-TI03HaBaTeIbHOM 3ajauM, TpeOyromen or
CTyJI€HTa IPUMEHEHHS KaK HayYHO-T€OPETUUECKUX 3HAHUMN, TaK U MPAKTUYECKUX HABBIKOB.

[TpakTyeckoe 3aHsATHE HAa OCHOBE KeHc-MeTo/a — 00yuyeHHe B KOHTEKCTE MOJIeNupye-
MOM CHUTyallMM, BOCIIPOM3BOJSIIECH pealibHble YCIOBUS HAay4HOM, MPOU3BOICTBEHHOM, 00111e-
CTBEHHOM aesarenbHOCTH. OOyuaronyecs: JOHKHBI MPOAHAIM3UPOBATH CUTYAIHMIO, pa3o0paTh-
csl B CyTH npoOjeM, MPpeasIOKUTh BO3MOXKHBIE PEllieHUs] U BbIOpaTh Jiyuniee u3 Hux. Keico
0a3upyroTcs Ha peasbHOM (PaKTHUECKOM MaTepuaje WM e NPUOJIMKEHbl K pealbHOW CH-
TyaluH.

3. ArpoBble TeXHOJIOTHHM — OpraHu3aLus 00pa30BaTeNbLHOIO MpoIecca, OCHOBAHHAS Ha
PEKOHCTPYKIIMH MOJeNiel TOBEe/IEHUsI B paMKaX MPeJIOKEHHBIX CIIEHAPHBIX YCIOBUH.

®opMbI Y4eOHBIX 3aHATHH C HCIOJIB30BAHMEM UIPOBBIX TEXHOJIOTHIA:

VYyeOHas urpa — opma BOCCO3/1aHUS IPEIMETHOIO M COLIMAILHOTO COJlepKaHus Oyay-
el npodecCHOHaIbHON AEATEIbHOCTU CIELUANNCTa, MOJICIMPOBAHUS TAKMX CHCTEM OTHO-
LICHUH, KOTOPBIE XapaKTEPHBI AJI 3TOU ACATEIbHOCTH KaK LIEIOTO.

JlenoBast urpa — MOAEIMPOBAHUE PA3IUYHBIX CUTYallUH, CBA3aHHBIX C BBIPAOOTKOW U
IPUHATHEM COBMECTHBIX PEIICHUH, 00CYXIEHHUEM BOIPOCOB B PEKUME «MO3IOBOrO HITYp-



May, PEKOHCTPYKIHEH (PyHKIIMOHAILHOTO B3aUMO/ICHCTBUS B KOJJIEKTHUBE U T.II.

Poneas urpa — uMuTaLMs WIK PEKOHCTPYKLUS MOJENEN pOJIEBOrO MOBEACHUS B Mpe-
JIO)KEHHBIX CIICHAPHBIX YCIOBHSX.

4. TexHOJIOTUH NPOEKTHOro 00y4eHusi — OpraHu3anusi 00pa3oBaTEIbHOIO Mpollecca B
COOTBETCTBUU C AJITOPUTMOM MOITAITHOTO PEIICHUS MPOOJIEMHOMN 3a/a4yl WM BBITIOJHEHUS
yuebHoro 3ananus. [IpoekT mpeamnosaraeT COBMECTHYIO Y4eOHO-TIO3HABATEIbHYIO JIESATENb-
HOCTb TPYIIIBI CTY/ICHTOB, HAMPABJICHHYIO HA BBIPAOOTKY KOHIIEIINH, YCTAHOBIICHUE TIeTICH 1
3a1a4, (GOPMYIUPOBKY OKUIAEMBIX PE3YJIbTATOB, ONpEAe/ICHUE MPUHIUIOB U METOAUK pe-
[ICHHSI TIOCTABJICHHBIX 3aJ1ay, IJIAHUPOBAHUE XOAa PAOOTHI, MMOUCK JOCTYIHBIX U ONTHMAJb-
HBIX PECypCOB, MO3TAIMHYIO peAIU3allHIoO IJIaHa paboThl, MPE3EHTAUIO PE3YyIbTaTOB PadOThI,
UX OCMBICTICHUE U PEQIIKCHIO.

OcHoOBHbIE THIIBI IPOEKTOB:

HccnenoBaTenbCkuii MPOEKT — CTPYKTYpa MpuOImKeHa K popmMary HaydHOTO HCCIIEI0-
BaHUs (0KA3aTENIbCTBO AKTYAIbHOCTH TEMBI, ONpe/IeJICHHe HAyYHOU mpoOiieMbl, peaMeTa U
0o0BeKTa HWCCIIeIOBaHUS, eI W 3a1ad, METOAOB, WCTOYHUKOB, BBIIBM)KCHHUE THIIOTE3HI,
0000111eHIE pe3yNbTaTOB, BHIBOABI, 0003HAUEHNE HOBBIX MTPOOIIEM).

TBOpUeCcKUil MPOEKT, KaK IMpaBWJIO, HE UMEET AETAJbHO NPOPAOOTAHHON CTPYKTYpHI;
yueOHO-TT03HABATENbHAS JIEATENbHOCTh CTYACHTOB OCYIIECTBISETCS B paMKax pPaMOYHOTO
3a/1aHus, MOAYMHSSACH JIOTUKE U HHTEPECaM yYaCTHUKOB MPOEKTA, )KaHPY KOHEUHOTO Pe3ylib-
TaTa (razera, puiIbM, Ipa3aHUK, U3IAHUE, SKCKYPCHUS U T.I1.).

WNudbopManinoHHBIN MPOCKT — y4eOHO-TIO3HABATENbHAS ICATEIHBHOCTD C SIPKO BBIPAKEH-
HOM 3BPUCTHYECKON HANPABIEHHOCTHIO (MIOMCK, OTOOp U cucTeMaTh3alus HHOpMaIuu o Ka-
KOM-TO 00BEKTe, 03HAKOMJICHHE YYAaCTHHKOB TPOCKTa C 3TOH MH(pOpMAIUEH, ee aHaau3 U
0000111eHre 17151 Tpe3eHTauu 0oJiee MUPOKOH ayAUTOPUN).

5. NHTepaKkTHUBHbIE TEXHOJOTHU — OpPTaHHU3AIMs 00pa30BaTEIHLHOTO MpOoIecca, KOTOo-
pasi pearnoiaraeT akTMBHOE U HETMHEIHOE B3aUMOJICHCTBUE BCEX YUYACTHUKOB, TOCTHXKEHUE
Ha ITOH OCHOBE JIMYHOCTHO 3HAYUMOTO JIJISI HUX 00pa3oBaTeIbHOTO pe3yibTata. Hapsay co
CHEIMAN3UPOBAHHBIMU TEXHOJOTUSIMU TAKOTO POJa MPHUHIIUI UHTEPAKTUBHOCTH MPOCIEKHU-
BaeTCs B OOJBIIMHCTBE COBPEMEHHBIX OOpPa30BATEIBHBIX TEXHOJOTHH. MHTEpaKTHBHOCTH
MoJIpa3yMeBaeT CyobeKT-CyObeKTHBIE OTHOIIEHHUS B X0/Ie 00pa30BaTeNLHOrO Mpoliecca U, Kak
ciencTBre, GOpMUpPOBAHUE CAaMOPAa3BUBAOIIEHCS MHPOPMAITMOHHO-PECYPCHOM CpeIbl.

@opmbl y4eOHBIX 3aHSITHI ¢ MCMOJb30BAHHEM CHENHAJIN3MPOBAHHBIX MHTEPaK-
THUBHBIX TEXHOJIOTHii:

Jlexiust «oOpaTHOW CBS3M» — JEKIUS—TIPOBOKAIMS (M3II0KEHHE MaTephalia ¢ 3apaHee
3aIJIaHUPOBAHHBIMH ~ OIMMOKaMM),  JIeKIUsA-Oecena,  JICKIUSA-AUCKYCCHS,  JICKIIHS-
npecckoHdepeHIus.

CeMHHAP-TUCKYCCHS — KOJUISKTUBHOE OOCYKJIEHHWE KaKOTO-JIMOO CIOPHOTO BOIPOCa,
mpo0JIeMbl, BBISIBICHHE MHEHUU B TpyMie (MEXIPYMIIOBON THANIOT, TUCKYCCHsI KaK CIOp-
JIAAJIor).

6. UndopManinoHHO-KOMMYHUKAIIMOHHBIE 00pa3oBaTe/ibHbIE TEXHOJIOTMU — Opra-
HU3anus 00pa3oBaTEeILHOTO IMPOIECCca, OCHOBAaHHAS Ha MPUMEHEHHUH CICIUATH3UPOBAHHBIX
MPOTPaMMHBIX CPeJl M TEXHUYECKHUX CPEICTB padOThI ¢ MH(OpMAIIUEH.

®DopMbI yUEOHBIX 3aHATHH C WCIOJIB30BaHUEM HH(POPMAITMOHHO-KOMMYHHUKAITHOHHBIX
TEXHOJIOTHIA:

Jleknus-Bu3yaM3anus — HW3J0KEHUE COACPXKAHUS CONMPOBOXKIASTCS TpPE3CHTANEH
(meMoHCTpaIei y4eOHbIX MaTepHalIOB, IPEICTABICHHBIX B PA3IMYHBIX 3HAKOBBIX CHCTEMaX,
B T.4. WTIOCTPATUBHBIX, TPaQUICCKUX, ayIN0- U BUJICOMATCPHAIIOR).

6 Y4eOHO-MeTOoqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIMXCcst

CamocTtosTenbHas padoTa CTYy/IEHTOB MMOCTPOEHA TaKMM 00pa3oM, YTO B Mpollecce pa-
OOTBI CTYIEHTHI 3aKPEIUIAIOT 3HAHMS, MOJTY4YE€HHBIC B MPOIECCEe TEOPETHUECKOro O0y4YEeHHUS,
TeM caMmbIM (GOPMHUPYIOT MpodeccroHallbHbIE YMEHHS U HaBBIKU.



B npouecce n3ydeHus: JUCHUILIMHBL OCYLIECTBISAECTCA TEKYILUUU U IEPUOANIECKUN KOH-
TPOJIb 32 PE3yAbTaTaMU OCBOCHHUS y4eOHOTO Kypca. TeKymuii KOHTPOJIb OCYIIECTBISIETCS He-
MOCPEJCTBEHHO B MPOLIECCE YCBOCHUS, 3aKpeIIeHHs, 0000IIEHNs U CHCTEMAaTU3aluy 3HAHHH,
YMEHHM, BIIQJCHUSI HABBIKAMU M IO3BOJIIET ONEPATUBHO JAMArHOCTHPOBATH M KOPPEKTUPO-
BaTh, COBEPIICHCTBOBATh 3HAHUS, YMEHUS U BIIQJICHUE HABBIKAMHU CTYIEHTOB, 00ECIIEYHBAET
CTUMYJIMPOBAaHHE M MOTHBALMIO MX JESITEIFHOCTH Ha KaXJIOM 3aHATHH. TeKyluii KOHTPOIb
OCYIIECTBIISIETCS B (hopMe YCTHOTO ompoca (codeceroBaHms ).

[lepriogndeckuii KOHTPOJIb LENb KOTOPOro OOOOIIEHWE W CHCTeMaTH3alMs 3HAHWH,
npoBepkKa 3((HEKTUBHOCTH YCBOCHUS CTYJACHTAMH OIPEISIIEHHOTO, JIOTUYECKH 3aBEPIIEHHOTO
CoZiepKaHMsl y4eOHOrO MaTepHana OCYIIECTBISIETCS B ()OopMe 3aluThl Ja0OpaTOpPHBIX, KOH-
TPOJIBHBIX PadoT.

Mo muctummne «Da0TanMOHHBIN METO 00OTaIeHNS » PEAYCMOTPEHA ayAUTOPHAS U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

[TpumepHBIii TepedeHb KOHTPOJIBHBIX BOIIPOCOB JIJIsl CAMOIIPOBEPKHU
Paznen 1. ®usnko-xuMu4eckre OCHOBHI (PIIOTAIIHH.
Knaccudukanus GpaoTailnoOHHBIX IPOLIECCOB.
HcTopust BOBHUKHOBEHUS M PA3BUTHUS METO/IA.
XapakTepucTika TBepaoil (assl.
XapakTepucTrKa KUIKou (a3bl.

Pa3nen 2. Munepanuzanus my3bIpbKOB BO3/lyXa Mpu (hroTanuu.
CmaunBaHHE MUHEPAIBHBIX TTOBEPXHOCTEH.

Awnhe

JIBOMHOM 3JIEKTPUYECKUM CIIOH.

TepMoaMHaMHUYECKHI aHAJIA3 IIPOLECCOB MUHEPAIN3aLUH.
Kunernueckuii aHaiau3 MpouneccoB MUHEPAIU3ALUH.
OcHoBHbIE (aKTOPBbI, BIUSIOLINE HA TPOLIECC MUHEPATU3ALUH.
Kuneruka ¢norannu, CKOpoCTb U CEIEKTUBHOCTD (DIOTALIUU.
KpynHocTh QuioTHpyemMbIX YacTHIl.

O N akowDdE

AHanu3z cul, IeHCTBYIOIINX MEXAY COMKAIOIUMUCS My3bIPHKOM M YacTULIEH .
Paznen 3. ®noTanmoHHbIE peareHTHI.
Haznauenue u knaccudukanus GpaoTalluOHHBIX PEareHTOB.

PearenTs cobuparenu, cocTaB, CBOMCTBA U MEXAHU3M JICHCTBHUS.
PearenThI akTUBATOPHI U UX IEUCTBHUE TPH (PIIOTAIUH.

Pearents! nenpeccopsl, cocTaB U IeiCTBUE TpU (HIOTAIUH.
PeareHThI peryasTopsl Cpelibl U UX JIEHCTBUE TPU (IOTAIUH.
Pearentsl meHoOOpa3zoBaTeNn, COCTaB U ICHCTBUE.

Paznen 4. ®noTtanoHHBIE MAIIMHEI U BCTIOMOTATEIbHOE 000pyI0BaHHE.
1. Mexannueckue GpI0TOMALINHBI.

o0k whE

2. ITaeBMomexaHWYeCKHE (IOTOMAIITIHEI.

3. IIueBmarmyeckue (hIOTOMAIIMHEI.

4. BcnomorarenbHoe (JI0TaIIMOHHOE 000PYyI0BaHHE.

Paznen 5. [lpaktuka ¢aotanuu.

[IpakTuka (haoTanuu anoIsipHBIX HECYIb(PHUIHBIX MUHEPAJIOB.
[IpakTuka (haoTarmu MeIHBIX U MEAHO-IIMHKOBBIX PYII.

[IpakTrka (haoTanmy CBUHIIOBO-IIMHKOBBIX U CBUHLIOBO-MEIHBIX PYII.
[IpakTuka aoTanuy NOIMMETAIUIMYECKUX PY/I.

o s wnNE

[IpakTuka daoranuu HeCyTb(OUIHBIX MHHEPAJIOB.
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IIpuMepHBIii IIEpeYeHb BOIIPOCOB U1 TEKYILEH aTTeCTAlUMU !
Uto XapakTepusyeT BEeJIMYMHA KPACBOTO yIila CMauYMBaHUS?
Kak BausioT peareHThl cOOMpaTenu M AENPEcCcCOpbl HA CMAYMBAHUE MUHEPAIBHBIX I0-
BEPXHOCTEI?
UYro Takoe rupaTHbIN CII0M?
Kakoii kpaeBoi yrojl cMauMBaHUsl SIBJIAETCS PABHOBECHBIM?
Yro Takoe rucrepe3nc cMaunBaHusa?
3HaueHue SBJICHUM MOBBIIICHUS U CHUKEHHS] CMaulBaeMOCTH IIOBEPXHOCTEH JIJIs Iporec-
ca QuoTanum.
UeMmy paBHA BEIMYMHA KPAeBOrO YIila CMAayuMBaHUs B CiIy4yae MOJHOIO CMAauyMBaHUS U
IIOJIHOTO HECMaYUBaHUs?
Jlnia prnoTtanuy KaKuX MUHEPAJIOB MOTYT HCIIOJIb30BaThCs OyTUIIOBBI KCAHTOTE€HAT U OJie-
aT HaTpus?
Kakoii pearenT siBisiercs 0ojiee CEeJIeKTUBHBIM: OJieaT HaTpus WM OYTHIIOBBIM KCaHTOTe-
HaT?
Kak u3meHsieTcst BbIXOJ KOHIIEHTpaTa MpU YBEIMYEHUU KOHIIGHTpAIlMM KCaHTOreHaTa U
nouemy?
Urto Ttakoe OecnieHHas (roTarus’?
KakoBa o6nactp npuMeHeHust OecrieHHOU ¢uroTanuu?
B uem 3akirovaercs npuyrHa MOBBIIICHUS TPOYHOCTH BO3AYIIHBIX My3bIPHKOB B IPUCYT-
CTBUU MeHOOOpa3zoBaresnei?
Kakue nenooOpazoBarenu sSBIsIOTCS Harbosiee CUIbHBIMU?
Kakumu cBoricTBaMH JOIKHBI 001a7aTh (DI0TAIIMOHHBIE TTEHBI?
[ToueMy mpu MOBBIIIEHUH KOHIIEHTPALMK MIEHOOOpa3oBarTens MeHo00pa3oBaHNue YCHIIUBa-
eTcs?
IloueMy my3bIpbKHM BO3/lyXa BBIIEISIOTCS HA MOBEPXHOCTH MUHEPAIbHBIX YAaCTHIL, a HE B
o0Beme KuaKoil gaszpl?
Kak n3MmeHseTcs BbIX0/1 KOHIIEHTpaTa IPH M3MEHEHUH KOHIIEHTpAluu coobuparenen?
Kak Bnuser crenenb ruipo@oOHOCTH MOBEPXHOCTH HAa BEPOATHOCTh BOSHUKHOBEHHUS ITY-
3BIPHKOB raza?
UYro Takoe BakyymHas QuioTarus?
Yro Takoe ckopocTh (hiaoTanuu’?
Kaxue gakTopsl BIUSAIOT HAa CKOPOCTH (PIIOTALIMU U KakK?
KakoBbI MPUUYMHBI CHUKEHUS CKOPOCTH (PiioTaliuy GroTHpyeMoro MuHepasa?
KaxoBbl IpUUMHBI yBETNYEHUS] CKOPOCTH (DIIOTALMU AETIPECCUPYEMOT0 MUHEpasa?
Kak wn3MeHsieTcs CENeKTHMBHOCTh pa3JeNICHHUs MHHEPAIOB IPU YBEIMYEHUU CKOPOCTU
dbnorauu?
HaznaueHune u MexaHu3M IE€HCTBUS IPUMEHSIEMbIX PEAreHTOB.
KaxoBo 3HaueHHe UCI0Ib3yeMbIX PEareHTOB U MEXaHU3M UX JAeHcTBUS?
KakoBbl xapakTepHble OCOOCHHOCTU py[, NepepadaThIBaeMbIX MO MPSAMON CEIeKTHBHOMN
cxeme?
Kakue pynbl Ha3bIBarOTCS CIUIOIIHBIMU CYJIb(QUIHBIMU?
[IpuuunHel, 3aTpyaHsIONUE QIIOTALIMIO METHO-IIMHKOBBIX pya?
KakoBbI pyrue BO3MOKHBIE PeareHTHbIE PeXUMBI (PIIOTAIIUN MEHO-IIMHKOBBIX py?
Kakue pynbl Ha3bIBalOTCS BKpAIJIEHHBIMU CYJIb(OUIHBIMUA?
KakoBo Ha3Ha4YeHME U MEXAHU3M JICHCTBUS IIPUMEHSAEMBIX PEareHTOB?
Kaxue gakTops! BIusAOT Ha (JIOTAIIMOHHBIE CBOMCTBA yriei?
KakoBbl ocobenHocTH mporiecca (haoTauu yrieun?
[Toyemy 4acTHUIIBI YIJISI KMEIOT BBICOKYIO (DIIOTAIMOHHYIO CTIOCOOHOCTH?
KakoBo Ha3HaueHNE U MEXAHU3M JIEHCTBUS UCIIOIb3YEMBIX PEAT€HTOB?
Kax Heo6Xxoa1MMO U3MEHUTh peareHTHBIN peXUM ISl OBBIIIEHUs KayecTBa KOHIIEHTpaTa?
Kak perynupoBatb paboTy (hI0TOMAIIMHBI JUI TOBBIIIEHUS KauecTBa KOHIIEHTpaTa?
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40. Kak Brusier Bpems (hoTally B OTACIBHBIX OTNepaltax Ha MoKa3aTenu (IoTaluu.

41. Korpma Obuta npejioxkeHa TieHHast cenaparus?

42. Yto Takoe MeHHas cenapanus’?

43. KakoBbI IJ1aBHBIC OCOOCHHOCTH IIEHHOW ceraparuu’?

44, Kak perynupyercsi paboTa MallIMHbI I IEHHON cenapanuun?

45. KakoBbl MpEeuMyIIECTBA U HEAOCTATKU MAIIMH JUIsl TICHHON cenapalyy M0 CPaBHEHUIO C
JOPYTUMH TUTIAMU (IIOTOMAIITUH?

46. KakoBbI I1aBHBIC OCOOCHHOCTH MAIIIMH ISl KOJIOHHOH (hiotanun?

47. KakoBa 00J1acTh MPUMEHEHHSI KOJOHHBIX (DJIOTOMAIINH?

48. KakoBbI MyTH COBEPILICHCTBOBAHUS MAIlIMH JJIs1 KOJIOHHOW (hriotauuun?

49. Kaxk perynupyercsi paboTa KOJTOHHBIX (JIOTOMAIINH?

IIpuMepHBIii IIepedeHb TEM U 3aJaHUM IS IOATOTOBKH K IK3aMEHY:
[TonstTre o QuoTtanuu, ee 0OCOOEHHOCTH U POJIb B MpOIEccax OOOralleHus MOJe3HbIX HUCKO-
MAEMBIX.
Kpe3zoun, keunenoun, nupuand, OIICM u OIICB. CocraB, cBolicTBa 1 00J1aCTh MPUMEHECHUS.
[Ipaktuka dotanuu GuroOpUTa U PACTBOPUMBIX COJICH.
MaxkcuManbHbIi pazmep GIOTUPYEMBIX YaCTHII.
Jutnodocdatel, AMKCAaHTOTCHHUIBI 1 MepKanTaHbl. CBOMCTBA M TEXHOJIOTHS IIPUMEHEHUSI.
®noromammHel @M U ¢ KUIALEM CIOEM. YCTPOWCTBO, PETYIMPOBKA, NPEUMYIIECTBA U
HEJIOCTATKHU.
Knaccudukanus $haoTallmoHHBIX IPOLIECCOB.
PearenTs! — genpeccopsl, MEXaHU3M HX IEHCTBHS IPU (IOTALINN.
Bnusinue nutamoB Ha mporecc ¢ioranuu. CrnocoObl CHUKEHHS BIUSHUS UIaMOB Ha TOKa3a-
Tenu GIIOTauy.
XapakTepucTuka KUAKon (as3pl (IOTAMOHHOMN MyNbIIHL.
PearenTsl 3aMeHUTENN OJIEMHOBOW KUCIIOTHI.
[THeBMOMexaHUYecKue (PIOTOMAIINHBL. Y CTPOMCTBO, 00JIACTh MPUMEHEHUS, TPEUMYIIECTBA U
HEJIOCTATKHU.
IToBepxHocTHast sHeprus. Koresus u aaresus B mpoieccax CMayuBaHMUSL.
[{uanun v nuanmniaB. CBOWCTBa, MEXaHU3M JCUCTBUS U 00JIACTh TPUMEHEHUS.
[Tpoueccrl arperanuu 4acTuil Bo (hIOTAalMOHHOW Myinblie. BrusHue arperanuu 4acTHIl Ha
daoramuio.
["azoBast ¢aza rmoranroHHON Mynbibl. KuHETHKA BBIIETIEHUS Ta30BBIX MY3BIPHKOB U3 JKUJI-
KoM (a3bl.
CrpoeHnue u AeiicTBUE BCIIEHUBATEIIEH.
®dnoromamuHel «MexaHoOp». YCTpOMCTBO, PErylIHpOBKa, MPEUMYIIECTBA M HEIOCTATKHU.
OO6nacTh NpUMEHEHUSI.
XapakTep HEHACHIIMICHHBIX CBS3EH Ha MOBEPXHOCTH MHHEPanoB. ['mapodoOHOCTs U THUIPO-
(UITBHOCTH TOBEPXHOCTEH.
OneunoBas kucaoTa u ojnear HaTpus. CBOWCTBA, TEXHOJIOTHS U 00J1aCTh IPUMEHEHHS.
[TpakTuka GaoTauu MeTHO-MOTHOIEHOBBIX PY/I.
CmaunBanue noBepxHocTedl. KpaeBoit yroy cMaumBaHus, THAPATHBIE CIOH.
CocnoBoe macno, UM — 68, T — 66 u T — 80. Cocras, cBoOIicTBa U 00J1aCTh IPUMEHEHHS.
[IpakTuka daoTanuu METHBIX CYIbGUIHBIX PYII.
TepMOOMHAMUYECKHI aHAIU3 BEPOATHOCTH BO3HMKHOBEHUS HA MUHEPAIBHOM IMOBEPXHOCTH
My3bIPbKOB I'a30B, BBIICIAIOIMINXCS U3 PACTBOPA.
Cepuuctsiit HaTpHil. MexaHU3M JecTBUS U 00JaCTh TPUMEHEHHUS.
[IpakTuka daoTanmuu CBUHIIOBO-MEIHBIX CYITb(GUIHBIX PY/I.
JByxda3znbie nensl. O6pa3zoBaHue, yCTOHUMBOCTD U pa3pylICHHUE TIEH.
Cynbsdut HaTpHsl, IMHKOBBIA KYMOPOC W OMXpomar Kaimus. MexaHu3M JIeHCTBHS U 001acTh
MIPUMEHEHUS.
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. dnoTanus )KeJIEe3HbIX PYI.

. JIBOMHOM 3JIEKTPUYECKHI CIIOM.

Opranudeckue nenpeccopbl. CocTaB, MEXaHU3M JICHCTBUS M 00JIACTh IPUMEHEHUSI.
Br160op, pacuer 1 KOMIOHOBKA (hJI0TOMAILIKH.

Knaccugukarnus u HazHaueHne (IoTaMOHHBIX PEareHTOB.

Kcanrorenatsl. CBOHCTBA, MEXaHU3M JEHCTBUS U 00JIACTh IPUMEHEHUSI.

@oTanys TOHKUX YaCTHII.

BeposatHocTs QuioTanuu.

Pearentsi-perymnsatopsl cpenbl. CocTaB, MEXaHU3M JEHCTBUS U 00J1aCTh IPUMEHEHUS.
[TpakTuka ¢aoTanuu MeIHO-CBUHIIOBO-IIMHKOBO-ITUPUTHBIX PYI.

[TpouHOCTH 3aKperieHHUs My3bIpbKa Ha MUHEPAJIbHON MOBEPXHOCTH. YTOI (OPMBEI.
Anonspusie coOuparenu. Cocras, CBOMCTBA, MEXaHU3M JICUCTBUS U 00J1aCTh TPUMEHEHUSI.
[TpakTuka (roTanyuy CBUHIIOBO-IIUHKOBBIX CYIb(QHUIHBIX PY/I.

Tpexdaznblie nensl. Bropuunoe oboraiieHue B IEHHOM CIIOE.

OcHoBHBIE (OPMBI 3aKpeTUIeHHs (DIOTAIIMOHHBIX PEareHTOB.

[TpakTuka GhaoTauy anoisipHbIX HECYIb(GUIHBIX MUHEPAIOB.

AHanu3 cuil, AEUCTBYIOIINX MEXAY CONMKAIOIUMUCS IY3bIPHKOM U YaCTULIEH.
Kunkoe crekno. CoctaB, MEXaHU3M JEHCTBUS U 00JIACTh MPUMEHEHUSI.

[TpakTrka (oTanyuy CBUHIIOBBIX U IIUHKOBBIX OKMCIICHHBIX M CMEIIAHHBIX PY/I.
KuneTnka 3akpenyieHus 4acTULbl Ha My3bIpbKE BO31yXa.

Karnonnsie cobuparenu. CBoiicTBa, MEXaHNU3M JIEHCTBUS U 00JIaCTh NIPUMEHEHUS.
BcnomoratensHoe QuioTaniioHHOe 000pYyAOBaHUE.

CKOpPOCTb U CeNEKTUBHOCTH Iporiecca (IIOTAIHH.

CtpoeHnue u knaccuukaiys peareHToB-cooOuparesei.

[IpakTuka (roTanmuy MeITHBIX OKUCICHHBIX U CMEIICHHBIX PY/I.

['ucrepe3uc cMauuBaHus U €ro poiib pu (hroTanuu.

®noTanus KpynHbIX 4acTHLL.

[THeBMaTnyeckue (IIOTALMOHHbIE MAIWHBL. Y CTPOHCTBO, PEryaUpOBKa, NMPEUMYILECTBA U
HEJ0CTaTKH.

Llenpto mabopaTOpHBIX PadOT MO NAHHOW JAWUCIUILIUHE SIBIISETCS MPAKTHUYECKOE O3Ha-
KOMJICHHE CTYJIEHTOB C Pa3NUYHBIMU (DIOTAIMOHHBIMU peareHTaMH M cxXxeMaMmu (hJIoTaluu
MOJIC3HBIX MCKOIMMAEMBIX, 4 TAKKEC ITOJTYYCHUC HABBIKOB IO BBIMTOJHCHUIO PA3JIMYHBIX OIBITOB.
B uwacTHOCTH, CTYJIEHT AOMKEH YMETh MPAaBHIBHO OOOCHOBATH PEAreHTHBIN PEXUM U Mpe-
CTaBJICHHYIO CXEMY q)HOTaHI/II/I JJId 3aJaHHOTO TUIIA PyAbI, paCCYUTATh OCHOBHBLIC ITOKA3aTCIIN
oOorameHus: U MpeJCTaBUTh HMHIWBUIYaTbHBIA OTYET. Bce MmonydeHHble HSKCIIepUMEHTAab-
HBIC JaHHBIC HCO6XO)II/IMO IIpOaHaJIn3nupPoOBaTh, IPOBCPUTH BLEIIIOJIHCHA JIM OCHOBHAA LCJIb pa-
00ThI, chopMynHpOBaTh BBHIBOABL. ECIU TONy4eHBI HU3KHE TEXHOJOTHYECKHE IOKa3aTelu
060l"aHIeHI/ISI, YKa3aTb BO3BMOKHBIC IPUYHUHBI U ITYTH IMOBBIILICHUA MIOKa3aTeJeH.

[Tpu BeIMONHEHUH PabOT CTPOTO COOMIOAATH MpaBWiIa TEXHUKH OE30MacHOCTH U WH-
CTPYKITUH TI0 paboTe ¢ amnmapaTypoil.

[Tepeuens 1ab0paToOpHBIX PabOT:
N3yuenue BIUsSHUS pa3IMYHBIX PEAreHTOB Ha CMaYMBAEMOCTh TOBEPXHOCTH MUHEPAJIOB.
W3ydyeHue CBOWMCTB (DJIOTAIIMOHHOTO JIGHCTBUS OCHOBHBIX pPEareHTOB—COOMpATENIECH.
N3yueHne CBOWCTB peareHToB - IEHO00pa3oBaTeseH.
W3ydeHue coOupaTenbHON CIOCOOHOCTH pPEareHTOB — CcOOMpareneil MeTOIOM BaKyyMHOM
daorammm.
N3ydeHre kuHeTUKH (proTanuu.
OO0orarnieHne MeIHO-IIMHKOBOM PyBI IO CXeMe MPSMOM CEICKTUBHOU (prroTaruu.
dnoTanus yris.
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N3yuenune paboThl HEMPEPHIBHOM (IOTAIIMOHHON YCTaHOBKH.
@doranys Ha MallIMHE VIl [ICHHOW Celapaluu.
®dnoTauus Ha KOJOHHON MallvHE.

[{enb BBIMOJIHEHUS KYPCOBOTO MPOEKTA MO JUCHHILINHE «DIoTallMOHHBIA METO 000-
raiieHus» COCTOUT B TOM, YTOOBI 3aKPEMUTh U YIIIYOUTh MPAKTUYECKUE HABBIKHU 10 o0orarie-
HUIO TOJIC3HBIX MCKOMAEMBIX (DIOTAIIMOHHBIM METOAOM, MOJyYeHHbIE Ha JEKIHIX U MPH BbI-
MOJIHEHUH J1IA0OPaTOPHBIX paboT. B "yacTHOCTH, CTYIEHT JOJIKEH YMETh MPaBUILHO 000CHO-
BaTh TEXHOJIOTUYECKYIO cXeMy (IOTAllMU M PEareHTHBIA PeXHUM, BBIOpaTh U PAcCUUTATh OC-
HOBHOE€ U BCIIOMOTaTejIbHOE 000pYyIOBaHUE M PAIMOHATIHLHO Pa3MECTHTh €ro BO (IOTAIMOH-
HOM LIEXE.

B npotiecce BBITOTHEHUS 3TOrO MPOEKTa CTYAEHT JAOKEH HUCIOJIb30BaTh 3HAHMUS, MOy~
YEeHHBIC paHee NMPU U3YUYEHUH CMEXHBIX JUCLUUIUIMH, & TAaKXKE OMBIT PabOThl U HAOIIOACHUS
IpU MPOXOKJIEHUU MPOU3BOJCTBEHHON MPAKTHUKU IO MOJIYYEHUIO MEPBUYHBIX MPOPECCHO-
HaJIbHBIX YMEHUH M HABBIKOB, a TAK)KE JIMTEPATypy MO BOIPOCAM MPOEKTUPOBAHMS 000raTH-
TeIbHBIX (padpukK.

3amaHreM Ha KypCOBOW MPOEKT MpeAycMaTpHBaeTCsl pa3paboTars MPOEKT (hIoTarroH-
HOTO OTAENEHUsl AJid MepepaboTKU PyJ YEepPHBIX, IIBETHBIX METAJUIOB U HEMETAJUTMYECKOTO
CBIpbsi. B cOOTBeTCTBUU C 3amaHreM HE0O0X0aMMO 00OCHOBATh TEXHOJIOTHIO (IIOTAILIUMH, pac-
CUMTaTh KaYECTBEHHO-KOJIMYECTBEHHYIO U BOJIHO-IIJIAMOBYIO CXEMBI, BHIOpATh U PAaCCUUTATh
OCHOBHO€ U BCIIOMOTAaTEIbHOE 000pYyI0BaHHE.

[TpumepHOe 3a1aHue Ha KyPCOBOM MPOEKT:

Pa3pabotars npoekT (roTanoHHOrO 1exa Jjs odorameHus pyabl. Beiopats u 06oc-
HOBaTh cxeMy oboraieHus pyasl. Crenarb pacueT KaueCTBEHHO-KOJIMYECTBEHHOW W BOJHO-
[IJIAMOBOM CXEM, a TakyK€ OCHOBHOI'O M BCIIOMOTraTelbHOro 000pyaoBaHus ((hIoTOMAIlUH,
nuTaTeNell peareHTOB W KOHTAKTHBIX 4aHOB). BeIOpaTh M 00OCHOBATH PEAareHTHBIN PeXUM
st ¢paotanuu pyasl. CrenaTb IPOEKT KOMIIOHOBOYHOTO pelIeHHs (DIOTallMOHHBIX MAIIWH,
IUIaH U pa3pe3 (QIOoTalMOHHOTrO 1exa. McXxoaHble TaHHbIE: MaccoBas J0Js LIEHHOTO KOMIIO-
HEHTa B pyle, %, B KOoHIeTpaTe, %, B XBOCTaX, %; KPYIMHOCTh U3MEILYCHHOU PYABI U TTPOU3-
BOJUTENBHOCTh HAa MPOEKTUPYEMOM MPEANPUITHH 33JAET MPETOJaBaTENb.

KypcoBoil mpoekT BBINONHSIETCS CTYAEHTaMU O]l pyKOBOJCTBOM IperojaBaTess, Ha-
3HaUEHHOTO Kadeapoil, mepea KOTOPhIM KaXKAbli CTY/IEHT OTYUTHIBAETCS O BHIMIOJTHEHHUHU TIPO-
€KTa B COOTBETCTBHUH C YTBEPKIACHHBIM I'pa)uKOM M paCIMCaHHEM KOHCYJIbTallUH.

KypcoBoii IpoeKT A0JKEeH COCTOSATh U3 PaCUETHO-TIOSICHUTENBHOM 3anmicku 00beM 35 —
40 cTpaHHI] pyKOMMCHOTO TEKCTa U TpaduuecKor 4acTu, Ha KOTOPOW BBIUEPUMBACTCS TUIAH U
pa3pe3 (proTaMOHHOTO OTAENEHUs, YepTexk BBIMOIHSAETCS Ha jucte ¢opmata A-1. Beimon-
HEHHBIN MMPOEKT 3alIUIIAETCs CTYACHTOM Iepe]] KOMUCCHEN npenoiaBarenei u3 2-3 4enosex,
B COCTaB KOTOPOH BXOAMUT PYKOBOAUTENb IPOEKTa. Jara 3alMThl HA3HAYAETCS MHIUBU1yallb-
HO JUIsl K&XKJIOTO CTY/IEHTa IPHU Bblaye 3aaHUs.

[Tpu BBINOIHEHUH KYPCOBOT'O IPOEKTA MEPE CTYACHTOM CTOST credyrouue 3a0aju.

1. Otpa3ute pa3BUTHE AAHHOW OTPACIU INPOMBIIIJIEHHOCTH HAa COBPEMEHHOM JTalle,
3HAUEHUE ¥ MEePCTIIEKTUBBI Pa3BUTHUSL 00OTAIICHHSI.

2. B kpaTkoil xapakTepucThuKe 00OramieHus pyasl IPUBECTU TPaHyJIOMETPUUYECKHI CO-
CTaB PY/Ibl, MOCTyNAOUIEH B OT/IEJICHUE U3MENbUEHHUs, U XAPAKTEPUCTUKY BEIIECTBEHHOTO U
XUMHYECKOTO0 cocTaBa pyabl. Heo6xoammo Takxke mpeacTaBuTh TaOIHIIb! (MJIH KPUBBIE) CHUTO-
BOT'O COCTaBa, a TAK)KE€ JIaHHbIE MHUHEPAJIOrMYECKOr0 COCTaBa U XMMHMUYECKOTO aHalIM3a; OC-
HOBHbIE (PM3MYECKUE CBOMCTBA PY/bl U MUHEPAJIOB.

3. BeibpaTh 1 000CHOBaTh CXEMBI U3MENIbUEHUS, Kiaccupukanuu u odoramienus. Pas-
paboTtath (BbIOpATh) MPAKTUUECKUE CXEMBI, IPUMEHSIEMBIC Il O0OTaIlEHUs 3aIaHHOTO THUIIA
pPYyIbl Ha aHATIOTUYHBIX 00beKkTaX. JlaTh KpaTkoe OMUCAHWE W MPUBECTU PUCYHOK MPUHSTON
CXEMBI, yKa3aTh TEXHOJOTHYECKUE MOKa3aTenau oboramenus. Heooxoaumo o00CcHOBATH 1efie-
CO00pPa3HOCTh MPUMEHEHHUS BHIOPAHHOM CXEMbI O0OTAIICHUS ITyTeM €€ CPAaBHEHUS C HECKOJIb-
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KUMH JAPYTUMU TEXHOJOTUYECKIMH CXEMaMH C YKa3aHHEM UX HEIOCTaTKOB U MPEUMYIIECTB.
YuuThiBas CI0KHOCTb CPaBHEHHS BCEX BaPHUAHTOB, MOKHO OIPAaHHUYUTHCSI CPABHEHUEM JIBYX-
TpeX BapuaHTOB cxeM. OLEHUTh BEIMYUHY BKPAIIJICHHOCTH TOJIE3HBIX MUHEPATIOB U XapaKTep
WX TIPOpACTaHUs M MX BIMSHUE HA BBIOOP CXEMbI 00OTaIlleHHsI, B YaCTHOCTH, Ha BBIOODP YHCIIa
cTaauii oborameHus. PaccMoTpeTs cmocoOHOCTh MUHEPATIOB K MEPEU3METbUYCHUIO U OILIa-
MOBAHHUIO, YTOOBI 0OOCHOBATh YHCIIO CTAaIWK OOOTAIEHUs W THI BBHIOMpPaeMOro o0opyaoBa-
HUs. BeIOparh kauecTBEHHYIO cXxeMy 00OTraIieHusl.

Ha ocHoBaHuu BRIOpaHHOM CXEMBbI OOOTAIIEHUS M IPUHATON K pacdeTy 000CHOBATh I1e-
7eco00pa3HOCTh MPUMEHEHHS (DIIOTAIMOHHBIX peareHTOB. [IpeacTaBuTh MEXaHU3M JICUCTBUS
(hJIOTAIIMOHHBIX PEareHTOB.

4. ITpou3BecTH pacyeT KaueCTBEHHO-KOJIMYECTBEHHON CXEMBI.

5. BBINOJIHUTE pacyeT BOJHO-IINIAMOBOM CXEMBI.

6.BeIOpate 1 paccunTaTh OCHOBHOE 000pYI0BaHUE.

7. Kpatko ommcath METOJBI OMPOOOBaHUS W KOHTPOJIS TEXHOJIOTHYECKOTO Ipoliecca ¢
UCIIOJIb30BaHUEM CPEJICTB aBToMaTh3anuu. CleayeT TakKe KPaTKo ONMUCATh armaparsl (ycra-
HOBKH), IPUHSATHIC IJIS1 BCIIOMOTAaTEIbHOTO KOHTPOJISI U PETYIUPOBAaHUS OCHOBHBIX MapaMeT-
POB TEXHOJIOTHIECCKOTO IMpoIiecca 00OTalIeHHUS.

8. M31m0XUTh OCHOBHBIE MEPOIPHUATHS MO TEXHHUKE OE30TaCHOCTH, HAIlpaBJICHHBIC HA
CHW)KCHHE YPOBHSI TPaBMATHU3Ma, YIYUIICHHUS CAHUTAPHO-TUTHCHUYCCKUX YCIOBHM Tpy/aa pa-
OOTHUKOB U Jp. (orpaxkaeHus, odecrieueHrue 0€30MacHOCTH MycKa arperaroB U MalllH, 3alllH-
Ta OT TIOPAKEHUS DJICKTPUUSCKUM TOKOM, YCTPONCTBO BEHTHJISAIIMHU, OCBEIICHUS, 3allUTa OT
rymMa ¥ BUOpaIuu, MeporpusTis mo 60ps0e ¢ 3anbUIeHHOCTHIO U T.J.).

Cooepoicanue u oghopmienue noSCHUMENbHOU 3aNUCKU K 3A0AHUI0 HA KYPCOBOE NPOeK-
mupogarue no gromayuu

Bo BBeneHHU oTpakaeTcsi pa3BUTHE JAHHON OTPACIH MPOMBIIIJIEHHOCTH Ha COBPEMEH-
HOM JTare, 3Ha4eHUE M MEePCIEKTUBBI pa3BUTHs OoOorameHus. B kpaTkoil XapaKTepUCTHKE
oborareHus: pyabl MPUBOAATCS TPAHYIOMETPUUYECKUN COCTAaB PYAbI, OCTYMAIOIIEH B OT/e-
JICHUE M3MEILUYCHHUS, U XapaKTEPHUCTUKA BEIICCTBEHHOIO M XUMHUYECKOIO COCTaBa pyasl. B
paszerne IOJKHBI ObITh TaONMUIIbl (MM KPUBBIE) CHTOBOTO COCTaBa, a TAK)KE JIaHHbIE MUHEpa-
JIOTUYECKOT0 COCTaBa M XMMHUYECKOTO aHAJIN3a; OCHOBHBIC (DH3MYECKHE CBOWCTBA PY/BI U MU-
HepanoB. Beibop u 000CHOBaHHE CXeMbl U3MEIbUCHUs, KiIaccuukanuu u oborameHus. B
3TOM pasziesie Heo0XoIuMo pa3paboTaTh (BbIOPATh) MPAKTUUECKUE CXEMBbI, IPUMEHSEMBbIE [T
oOorareHus pyJ Ha aHaJOTHYHBIX 00BekTax. JlaTh KpaTkoe OnmucaHue U MPUBECTH PUCYHOK
NPUHITON CXEMBbl; YKa3aTh TEXHOJIOTHYECKUE IoKazarenau oOoramienus. Heobxoaumo oboc-
HOBaTh I11eJ1eco00pa3HOCTh MPUMEHEHUs] BBHIOpAHHOW cXeMbl obOoraimieHus. s 3TOro BbI-
OpaHHasi cXxeMa CPaBHHBACTCS C HECKOJBKHMH JIPYTUMHU TEXHOJIOTHYCCKHMH CXEMaMH, yKa-
3BIBAIOTCSA UX HEOCTATKH U MPEUMYIIECTBA. Y UUTHIBAs CJIOKHOCTH CPaBHEHHUS BCEX BapHaH-
TOB IPU KYPCOBOM IMPOCKTUPOBAHUHU, MOKHO OIPAaHUYHUTHCS CPAaBHCHHUEM JIBYX-TpEX BapHaH-
TOB CXEM.

BennurHa BKparuIeHHOCTH TIOJIC3HBIX MHHEPAIOB M XapaKTep WX MPOPACTaHUS BIHSIOT
Ha BBHIOOP CXEMBI 00OTallleHus], B YaCTHOCTH, Ha BBIOOp umcna craauii oboramenus. Crnoco0-
HOCTh MHUHEPAJIOB K MEPEH3MENIbUYCHUIO W ONUIAMOBAHUIO TAKXKE BJIMSICT HA YHCIO CTATUi
oboraIeHust U Ha THUI BeIOUpaemMoro obopyaoBanus. CienyeTr yuuThIBaTh, YTO MEPEU3MENb-
YeHHE W ONIJIAMOBAaHWE BPEIHO BO BCEX CIydasX M MO3TOMY HEOOXOJIUMO MPUMEHEHHE 00JTh-
II0TO YKcia cTaauid oboramenus. [locie aHanm3a Bcex MaTepuaaoB BEIOMPAETCS] KaUeCTBEH-
Has cxeMma oOorameHus. MiMess Ka4eCTBEHHYIO XapaKTePUCTHKY CBIPhs, PACCUNTHIBAIOT Kade-
CTBEHHO-KOJIMYECTBEHHYIO cxeMy oOoramienus. [Ipu odopmiieHnn KypcoBOro MmMpoeKkTa HeT
HEOOXOIUMOCTH TTPUBOIUTH PACYET BCEX Y3JIOB CXEMBI; JJOCTATOYHO MPUBECTH PACUET OJTHOTO
y3ia.
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dopma 3aUCH Ka4eCTBEHHO-KOJIMYECTBEHHON CXEMbI 000TaIeHus

Ne onepanmii | HaumeHnoBanwme Q, 1/u Y, % B, % g, %
U MPOYKTOB orepanuii u
IPOJYKTOB
1 2 3 4 5 6

Hcxons U3 JaHHBIX Ka4eCTBEHHO-KOJIMYECTBEHHOTO pacdeTa TEXHOJIOTHUECKOW CXEMBI
o0oraieHusi, COCTaBIAETCS HTOTOBBIN OalaHC MPOTYKTOB OOOTallICHHS.

PacueTr BogHO-1IITaMOBOM cXeMbl. Llenb MpoeKTHpOBaHUS W pacyera BOIHO-IILIAMOBOM
CXeMBI - o0ecriedeHrne onTuMaibHOro oTHomeHus JX:T B omepamusx cxembl; omnpeaeieHue
KOJIMYECTBA BOJIBI, 100aBIIsieMON (MIJIM BBIBOAMMOI) B TOM WJIM MHOM OTEpaIMK; OTpe/IeIICHIE
o01Iero pacxoza BOJIBI U COCTaBlieHHE OanaHcoB 1o Boje ( obOmeit u cBexelt ). [Ipu pacuere
CJIEZIyeT YYUTBIBaTh, YTO CYMMAapHOE KOJIHMYECTBO BOJbI, ITOCTYIAIOIICH B MPOIIECC, BCErma
JIOJDKHO OBITH paBHBIM CyMMapHOMY KOJHMYECTBY BOJBI, YXOASAIIEMY W3 Tpolecca ¢ KOHeU-
HBIMU TpoayKTamu. O6mas notpedHoCcTh BObI 11 1iexa (padpuku) Ha 10-15 % npesbimaer
noTpeOeHne BOJBI U1l TEXHOJOTHUECKUX Leel (Ha CMBIB IOJIOB, MMPOMBIBKY almapaToB U
T.11.). [losHOrO pacuera BOJHO-IIJIAMOBOM CXEMbI B MOSICHUTEIIBHOW 3aIMCKe MPOBOJIUTH HE
Tpebyercs. HeoOxoammo moka3aTh MOCIEI0BATENBHOCTD pacueTa, yKa3aTb pacueTHble (Gop-
MYJIbl 1 OKOHYATEJIbHBIC Pe3yJIbTaThl pacuera. JlaHHbIC pacyeTa CBOASTCSA B OTICIBbHYIO Ta0-
VLY.

dopma 3anKcK BOJIHO-IIIIAMOBOM CXEMBI

Ne onepanuii | HaumenoBanue
U TIPOAYKTOB OTIepaLAi 1 Q, /4 R W, M /a V, M /g
MIPOJIYKTOB
1 2 3 4 5 6

JUis onTUMU3AIMK TPOLECCOB M3MENbUYEHUs, KiIacCupuKaum, o0orameHust u T.1. He-
00X0JIMMO MPOBOAUTH KXY onepanuio oOpaboTku mnpu nonydenuu 3HaueHus JK:T (R).
3T 3HaueHUs OepyTcs MCXOJ U3 MPAKTHUECKUX WM HCCIIEAOBATENbCKUX JaHHBIX. Pazxu-
KEHHE MPOJYKTOB OCYILECTBIIAECTCS NOOABIEHUEM BOJBI, UTO JIETKO OCYLIECTBUMO. YMEHb-
menue otHomeHus XX:T TpeOyer omepanuii 00e3BOKHMBAaHUSA, KOTOPbIE 3HAYUTENBHO CIIOXK-
Hee. [Toaromy onepannn 00e3BoKMBaHMS CIIEyEeT BBOJUTh B CXEMY B KpallHUX cllydyasix, KO-
I71a OHM HEeOOXOJIMMBI JUIs TOBBIILIEHHUS TEXHOJIOIHYeCKHX nokasareneil. Hopmsl pacxona no-
MOJIHUTEIILHON BOJIBI, SIBJISIFOTCSI TOKE MCXOJHBIMU TOKa3aTeNsIMU, HEOOXOAUMBIMU IIPU pac-
4yeTe BOJOIIJIAMOBON CXEMBbl. BIa)KHOCTh OTIENBHBIX MPOLYKTOB, UMEIOIIHUX OTHOCUTEIBHO
MOCTOSIHHYIO WJIM KOJIEOIIONIYIOCS B Y3KHMX Ipe/ienaxX 3HauYeHUI BEeIMYUHY, TAaKKE COCTaBJIsET
IPYNIy UCXOAHBIX IMOKA3aTeeH s pacyeTa BOAOLUUIAMOBOM CXEMBI.

[Tocne Bcex pacueToB Ha Ka4ECTBEHHYIO CXEMY OOOTallleHHsl HAHOCATCS CTPEIIKU K Mec-
Ty NIOAa4y BOJIbI C YKA3aHUEM €€ KOJINYECTBA.

Ha ocHOBaHNU TEXHOJOTHMYECKON CXeMbl 00OTalleHUs] TPOU3BOATCS BBIOOp U pacyeT
obopynoBanus. [Ipu BeiOOpe 000pymOBaHMS pelIatoTcss B OCHOBHOM TpH Borpoca: 1) BbIOop
Tuna ¢GJOTAllMOHHON MalnHbL; 2) onpeseneHne TpedyeMoro oobema (GproTaloHHON Maliu-
HBI B 3aBHCHUMOCTH OT YCIIOBUI €€ paboThl U pa3Mepsl; 3) onpeaeseHre ONTUMAIBHOTO B TEX-
HOJIOTUYECKOM M TEXHUKO-DKOHOMUYECKOM OTHOIIEHUSIX pa3Mepa (HIoTallmOHHON MallUHbI U
B CBSI3U C 3TUM HEOOXOJMMOI0 KOJMYECTBA YCTAHABIMBAEMBIX (DIOTAIIMOHHBIX MamuH. Tak
KaK pacueT CBOJUTCS B OCHOBHOM K OIPEIEICHHUIO KOJIUYECTBA 000OPYAOBaHUS, TO LEJIECO00-
pa3HoO Bce 000pyJOBaHHE CBECTH B TaOIUILY.
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®opma 3anucu CBOJHON TaOMUIBI (DIOTAIIMOHHBIX MAIIUH

HaumenoBanue | Tumn dpmotanu- | Komuuectso Oo01ee Ko-
onepauui OHHOM MaIlIi- LIT.HA OHY JIMYECTBO,
HBI CEKITHIO T
1 2 3 4

Bri6paTh 1 onucarh BcnoMorareiabHoe 000py/I0BaHKEe, K KOTOPBIM OTHOCSITCS KOHTAKT-
HbIE YaHbl U IUTATEIN JUIS JO3UPOBKU U PABHOMEPHOM MOJIa4u PEAr€HTOB.
[lo pe3ynpTaTaM BBIIOJHEHHBIX PACYETOB BBIIOJIHHUTH IPOEKT KOMIIOHOBOYHOT'O pelle-
HUS (IOTAIMOHHBIX MAIIHH, TUTaH U pa3pe3 (pIoTalrmoHHOro 1exa.

IIpuMmepHBIii IepeYeHb TEM KypCOBOIO IIPOECKTA

No [IpousBoau- MaccoBas
Bapu- HaunmenoBaHue 1Moae3HOr0 HCKOIaeMOIo TEJILHOCTb, JIOJISI KOMIIO-
aHTa T/9ac HEHTOB, %

1. ['paduroBas pyna 800 2,5

2. I'paduroBas pyna 2000 55

3. Mennast pyna 4000 1,5

4, Mennas pyna 2000 1,2

5. MeaHo-IMHKOBAs 3000 1,1u2,1

6. MenHo-[IMHKOBAas 4000 1,3ul,8

7. MenHo-1MHKOBas 5000 1.2u1,9

8. dnroopuToBast 1000 17

9. droopuTOBas 1200 16

10. | PryrHO-dumoopuroBas 1500 0,1 u 16,5

11. CBHHIIOBO-IIMHKOBAS 3500 0,7ul5

12. CBUHIIOBO-IIUHKOBAs 3000 05ul,7

13. CBHHIIOBO-MEHAS 4000 0,8m1,2

14. CBUHIIOBO-M€eTHAI 2000 09mul4

15. | Yrous 4000 AS—-22

16. | Yroms 5000 Af—-24

17. | Homumerammuueckas pyaa (Pb, Cu, Zn) 3000 0,7,09,21

18. [Monumertammuueckas pyaa (Pb, Cu, Zn) 5000 09,1222

19. | PryrHO-dumoopuroBas 2500 0,11 m 19

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

21. MenHo-11MHKOBas 3500 1,1u1,8

22. MeaHO-IIMHKOBAs 4500 0,9m2,1

23. MenHo-1IMHKOBas 4000 0,7m 3,1

24, Mennas 2500 1,5

25. Mennas 3500 1,7
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7 OueHoYHbIE CPeICTBA JIJIsl IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAMHU

a) HJIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA JIA IIPOBCACHUA HpOMe?RyTO‘lHOﬁ aTrecranum:

Ilpumepnoe cooepicanue:

CTpyKTypHBIT
PYKIYP [Tnanupyemble pe3yabTaThl
3JIEMEHT OneHouHble CpeCTBA
oOyueHus
KOMIICTECHINH

I1K-4 roToBHOCTBIO OCYIIECCTBJIATD TEXHUIECCKOEC PYKOBOJACTBO N'OPHBIMUA M B3PBIBHBIMHA pa60TaMn Ipu 3KCl'[.]IyaTaIII/IOHHOI7[ Pa3BEaKeE, )IOﬁI)I'le
TBEPALIX MOJE3HBIX HCKONMAEMbIX, CTPOUTECILCTBE U IKCIJIyaTallMA IMMOA3€MHBIX 06'beKTOB, HEMOCPEACTBCHHO YIIPABJIATDH IpouecCaMu Ha IIP 0-
HU3BOACTBCHHbBIX 00LEKTOB

3HaTh OCHOBHBIE IIOHATUSA METO- | Illepeuens meopemuueckux 60npocos K IK3ameHy:
JI0B, CIIOCOOOB H CpPEICTB 1. CymHocTs, ri1aBHbIe 0COOCHHOCTH U Ki1accuuKanus (proTaioOHHBIX MPOILIECCOB.
MOTy4CHHs CbIpbA M KOH- 2. OcHoOBHbIE (PAKTOPBI, BIUSIONINE HA TEXHOJIOTHIO (PIIOTAIIHH.

LIEHTPATOB P NepepaboTKu
IIOJIE3HBIX NCKONAEMBIX

VYMeTh BBIOMpATh TEXHOJIOTHIO TMPO-
M3BOJICTBA paboT 1o obora-
LICHUIO TOJIE3HBIX HCKomae- | IIpumepnsle npakmuyeckue 3a0anusn onsa IK3amena:

MBIX, IPUMEHATH cr10co0bl U [ COCTaBUTh CXEMY M pEareHTHBIN pexxuM JUIsl PIIOTalluU PYIbl
CpeacTBa JNs  TOTy4YeHUs
KOHIUIINOHHBIX KOHIICHTpa-

TOB
Bnagers CIOCOOHOCTBIO BBIOWpATh U | Pemumo 3a0auy:
paccYMTHIBATH ocHOBHBIE | OTIpeAeTTUTh TEXHOJIOTHIECKUE TTOKa3aTeNN (IIOTAIMOHHOTO 000TAIIeHUS! METHON PY/IbIL:

TEXHOJIOTMYECKHUE IapaMeT- | - BBIXOJ MEJHOTO KOHILIEHTPATa,
pBl 3G(HEKTUBHOTO U 3KOJIO- | - BBIXOJ XBOCTOB,

TMYECKH 0e30MacHOro Ipo- | - MacCy XBOCTOB,

M3BOJICTBA paboT IO mepepa- | - u3BJIeYeHHe MU B MEIHbII KOHIIEHTpAT,

00TKe 1 00OTaIeHNI0 MUHE- | - U3BJICYEHUE MEH B XBOCTHI JUIS YCJIOBHM, YKa3aHHBIX B Ta0JI.




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

paJbHOTO CHIPbS Ha OCHOBE
3HaHUM NPUHIUIOB (roTa-
IIMOHHOTO TPOEKTHUPOBAHUS
TEXHOJIOTHYECKUX CXeM 000-
raTUTEIBHOTO TPOU3BOJICTBA
U BBIOOpa OCHOBHOTO W
BCIIOMOT'aTeNIbHOTO o0oraru-
TEJIBHOTO 000pyIOBaHUS

Pe3ynbTaThl pacueTa TEXHOJIOTUYECKHX ITOKa3aTeseil 0(OpMUTH B BUJIE CTAHIAPTHOW TaOIMIIBL.
Omnpeznenuts MapKy MEJHOI'O KOHLIEHTpaTa U3 Tad.

ITK-5 roToBHOCTHIO IeMOHCTPHPOBATH HABBIKH Pa3padoTKH NJIAHOB MEPONPHUATHII 10 CHUKEHUI0 TEXHOTeHHOI HArpy3KH MPOU3BOACTBA HA
OKPY:KAIOIIYI0 Cpely NMPHU IKCIIyaTAMOHHOM pa3Be/aKe, 100bIUe U nepepadoTKe TBEPABIX MOJE3HbIX HCKONAEMbIX, 4 TAKKE MPH CTPOUTE b-
CTBE U IKCILTYaTaAluu

3HaTh

HAyYHBIC METObI K MEPO-
IMPpHUATUA IO CHUKCHHUIO TCX-
HOTEHHOM Harpy3KkH Ha OK-
PYXKAOIIy0 Cpey MpH dKC-
TUTyaTallMOHHOM pa3BelKe,
no0br4e u nepepadboTke
TBEPABIX MOJE3HBIX UCKO-
I1a€MBbIX

Ilepeuensy meopemuueckux 60npocos K IK3ameny:
1. CymHOoCTb, TJIaBHBIE 0COOEHHOCTH M KJaccuuKaIus (IoTalMOHHBIX MPOIECCOB.

2. CymHOCTb, TIIaBHBIE OCOOCHHOCTH M KJIacCH(PHUKAINS (IOTAIMOHHBIX PEareHTOB.

YMmern

MIPUMEHATHh HAYYHbIE METO-
JIbI 1 MEPOTIPUSITHUS TIO CHH-
JKEHHIO TEXHOT'€HHOM Ha-
TPY3KH Ha OKPYKAIOIIYIO
cpeny IpH 3KCIUTyaTallluOH-
HOU pa3BeqKe, TOObIYE U TIe-
pepaboTKe TBEpABIX MOJe3-
HBIX MCKOIAEMBIX

Ilpumepnvie npakmuyeckue 3a0anus 01 IK3IAMeHA:
CocTaBUTh CXEMY M PEareHTHBIA PEXUM IS (DIOTAIMA PYIBI

Bmangets

HaBbIKaMU ITPUMCHCHUA Ha-
YYHBIX MCTOIOB U MCPO-

Pewiumo 3a0auu.
Kakoii OyneT KoHIIeHTpalys pacTBopa cyibdaTa M, MOTYYeHHOTo pu pacTBopeHnu 10 r MeTHoro
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

MPUATUN 110 CHUKEHUIO TEX-
HOTCHHOW Harpy3KHu Ha OK-
PYKAIOLIYIO Cpely MpH IKC-
IJIyaTallMOHHOM pa3BeJIKe,
no0bI4e 1 rnepepadboTke
TBEPAbIX MOJIE3HBIX UCKO-
M1aeMbIX

kymnopoca (CuSO4 . 5 H20) B 300 mut Boib1?
PactBop kaxoii konuenTpauuu (%) nomyuurcs npu pactsopeHuu 0.01 mons CuSO4 B 100 r Boas!?

IK-12 roroBHOCTHIO OMMEPATUBHO YCTPAHATH HAPYHWICHHUA ITPOU3BOACTBCHHBIX ITPOLECCOB, BECTHU HepBl/I‘lelﬁ YU€T BBINTOJHACMbBIX paGOT,
AHAJIM3UPOBATD ONCPATHBHLIC U TEKYHIHE MOKAa3aTEJIM IPOU3BOACTBA, 000CHOBBIBAThH MPEeAI0KCHHUA 110 COBEPIHICHCTBOBAHUIO OPraHU3alluN

NPOM3BOICTBA

3HaTh

OCHOBHBIC TEHJCHIIMU pa3-

BUTHA IMPOU3BOJACTBCHHBIX
Imponeccos, IIOKa3aTciin
IMpOU3BOJACTBA

Ilepeuensy meopemuueckux 60npocos K IK3AMeEHy:
1. DnemeHTapHBIN aKT mpolecca NEHHON (IIOTAIIH.

2. CKOpOCTh H CEIIEKTUBHOCTH (PIIOTAITUH.
3. ®noTanus 4acTHIl Pa3InIHON KPYITHOCTH

YmMmern

MNPUMCHATh M3YYCHHBIC TCH-
JCHIIMH Pa3BUTHUS TPOU3BOJ-
CTBCHHBLIX HNPOLCCCOB, IIOKa-
3aTel  TMPOM3BOJACTBA B
npogecCuoHAITbHON nesi-
TEIHHOCTHU

Ilpumepnvie npakmuueckue 3a0anusn 0aa IK3IAMeHA:
CocTaBUTh CXEMY M PEareHTHBIA PEKUM IS (DIOTAIMA PYIBI

Bnanets

TEeHACHIIUSIMH pa3BUTHUSA
IMPOU3BOJACTBCHHBIX IIPOLECC-
COB, TOKa3aTelu MPOU3BOJI-
CTBa B TMPO(PECCHOHAIBHON
JeSITebHOCTH

Pewiump 3a0auy:
OmnpenenuTh MacCOBYIO JIOJIIO ME/IM B KOHIIEHTpATE, COCTOSIIEM U3 TTHPUTA U MUHEPAJIOB, yKa3aH-
HBIX B TabnuIe (110 3a1aHHUI0)
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

IIK-19 roroBHOCTHI0 K pa3padoTKe MPOEKTHHIX HHHOBAIMOHHBIX PelIeHU I M0 IKCIIyaTAIIMOHHOW pa3BeaKe, 100bl4e, HepepadoTKe TBEPAbIX
M0JIE3HBIX HCKOMAEMBbIX, CTPOUTENbCTBY H IKCILUIYATAIIMH NO13€MHbIX 00bEKTOB

3uath OCHOBHBIC TCHICHIINK PA3- | ITepeyens meopemuueckux 60npocos K IKIamMeny:
BUTIS MHHOBANOHHBIX pe- 1. Texuonorus ¢uoranroHHOro npouecca. COBpeMEHHBIE TEHICHIMU Pa3BUTHSL.
eHui 1o nepepaboTke .
2. Pomb m MecTo (DIOTALMOHHBIX METOIOB OOOTAllleHHs IPU mepepaboTKe yrilel, Pyl YEpHBIX,
TBEpBIX TI0JIE3HBIX HCKO-
BETHBIX M PEJKHUX METAJLIOB.
HaEMBIX 1 pel
VmeTsb IPUMEHATH M3y4EHHBIE TEH-
JICHIIUK pa3BUTUsI MHHOBA- | lIpumepnble npakmuueckue 3a0anus 01 IKIAMeHa:
LMOHHBIX peleHui o nepe- | CocTaBUTh CXEMY M PEAr€HTHBIN PEXUM 11 (PIOTALMHU PyIbI
paboTKe TBEPIBIX MOJIE3HBIX
HCKOIIAEMBIX
Bnagers TEHJEHIMAMY Pa3BUTHSA UH- | Pewiums 3a0auy:

HOBAI[MOHHBIX PELIEHUH 1O
nepepadoTKe TBEpAbIX MO-
JIE3HBIX UCKOMAEeMBbIX

Paccunrare TexHosornueckue noxkaszarenu odoramenus GIoTaluoOHHOTO 1iexa. Pe3ynbrarsl mpencra-
BUTH B Tabnuie. Mcxonueie nanusie: Mmaccoas 1o Cu B pyzae — 0,9 %, B konuentpare — 20 %, B XBo-
crax — 0,1 %.

IICK-6-4 cnioco0HOCTBIO pa3padaThbiBaTh U PeaJH30BbIBATH NPOEKTHI NPOM3BOACTBA NPH NepepadoTKke MUHEPAJIBLHOI0 H TEXHOT€HHOI'0 ChIPbs
HA OCHOBE COBPeMEHHOM MeTO/10JI0THH IIPOEeKTUPOBAHNS, PACCYMTHIBATH NPONU3BOANTEIBLHOCTD M ONpPeleJIsiTh NapaMeTpbl 000py10BaHUS
oboraTuteabHbIX (padpuk

3HaTb BC€ 3Tallbl MPOU3BOJICTBA Ilepeuens meopemuueckux 60npoco8 K IK3AMeHy:
IpH nepepadoTKe MUHE- 1. OcHoBHbI€ (aKTOPBI, BIUSAIONINE HA TEXHOJOTHIO (II0OTAIUH.
pPaIbHOTO M TEXHOT'€HHOTO 2. Knaccuduxamus ¢uotToMave u TpeOOBaHUS, IPEABIBISIEMbIE K HIM.
CBIPbSI HA OCHOBE COBPEMEH- 3. BrIOop, pacdeT W KOMIIOHOBKA OCHOBHOT'O W BCIIOMOTATEIILHOTO (DIIOTAIIMOHHOTO 000pY-
HOUM METOJI0JIOTUU IPOEKTH- JIOBaHUS
pOBaHUS
YMmeTh aHaJIM3UPOBATh BCE ATAIIbI Ilpumepnvle npaxmuueckue 3a0anus 01 IK3AMEHA:

IIPOM3BOJICTBA NIPU IIEpepa-

CoCTaBUTh CXEMY M PEareHTHBIM PeXUM U1 (DIOTAUU PYJIbI
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

00TKe MHHECPAJIBHOI'O U TEX-
HOI'CHHOI'O ChIpbA Ha OCHOBC
COBpCMeHHOﬁ METOJ0JI0THHN
IIPOCKTUPOBAHUA

Bnaners

IpoleccaMu pOU3BO/ICTBA
IIpU nepepadoTKe MUHE-
PaJIbHOTO U TEXHOI'€HHOTO
CBIPbsI HA OCHOBE COBPEMEH-
HOW METOA0JIOTUU POEKTH-
poBaHUsI

Pewiump 3a0auy:

Omnpenenuts TpeOyeMblii 00bEM M KOJHMUYECTBO KamMep (IIOTAMOHHBIX MALIMH IS YCIOBUH, YKa3aHHBIX
B Ta0iuIe (110 3aJIaHHUIO).

IICK-6-5 roro

THTECJIbHBIX II

OHM3BOJCTB

BHOCTBHIO IPUMECHATH COBPEMECHHBIC I/IH(l)OpMaIII/IOHHbIe TEXHOJOTMH, ABTOMATU3UPOBAHHBIC CUCTEMBI IIPOCKTUPOBAHUSA odora-

3HaTh MPUHLUIIBI 1 METOJIBI CO3/1a-
Ilepeuens meopemuueckux 60npocos K IK3ameny:
HUSI COBPEMEHHBIX HH(OP-
% 1. OcHoBHBIE ()aKTOPHI, BIUSIONINE HA TEXHOJIOTHIO (hIIOTAIUH.
MallMOHHBIX TEXHOJIOTUH B
. 2. TexHOMOTHYECKUE CXEMBI U PEareHTHBIC PEKUMBI ()JIOTAIIUU Py IBETHBIX, YEPHBIX METAJIOB
MPaKTUYECKOU JeATEIbHO-
Y HEMETAJUIMYECKOTO ChIPBSI.
CTH 00OTaTUTENBbHBIX MPOU3-
BOJICTB
YMmerb MIPUMEHATH IPUHLHUIIBI U M€-
TOJIBI CO3/IaHUSI COBPEMEH-
Ilpumepnvle npakmuyeckue 3a0anusn 01a IK3amena:
HBIX UH)OPMAITMOHHBIX TEX- .
o . CocTaBUTh CXeMY U peareHTHBIN peKUM AJst QIOTAIIUH PYIbI
HOJIOTHH B TIPAKTUYECKON
JeSITeIbHOCTH 000TaTUTEh-
HBIX IPOU3BO/ICTB
Bnaners MPUHITATIAMHA U METOJaMH Boinoanume 3adanue:

CO3/1aHUsI COBPEMEHHBIX UH-
(hopMaIMOHHBIX TEXHOJIOTUI
B MPAKTUYECKOMN JAEATEIBHO-

Bri6pats 1 060cHOBaThH cxemy oboramenus pyasl. CaenaTh pacyeT KaueCTBEHHO-KOJIMUYECTBEHHON 1
BOJIOLINIAMOBOM CXeM, a TaKKe€ OCHOBHOT0 000py0BaHus ((hI0TOMAIINHBI, KOHTaKTHBIE YaHbl). Kpym-
HOCTb U3MEJIbYEHHON PYZbl, MACCOBYIO JIOJIIO [IEHHOI'O KOMIIOHEHTA B PY/I€, IPOU3BOIUTEIBHOCTD NIPHU-
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CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[TnaHupyemble pe3ysbTaThl
oOyueHus

OueHouHble CpeCcTBa

CTH 00OTaTHTEIbHBIX MPOU3-
BOJICTB

HATH [0 Ta0JIHILIE.

Hanpumep: ucxoansle 1aHHbIE: coAepKaHUE B U3MEIbUEHHOM pye kiacca -0,074 mm — 60 %; maccoBas
nonst Cu B pyne — 1,0 %; pyansie munepanbi— xaaskonuput (CuFeS;), 6opaur (CusFeS,); nponssoau-

TEJBHOCTH (IIOTAIIMOHHON (haOpHKK — 5 MITH.T/TOJI.
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0) Ilopsinox mpoBeaeHUsI MPOMEKYTOYHOM ATTECTAIMH, NMOKAa3aTeJd U KPUTEPUH
OLICHUBAHUS:

[TpoMexxyTouHasi aTTecTanus 1Mo AUCHUILTHHE «DIOTAIMOHHBIN METOJ| 00OTaIICHUS
BKJIIOUAET TEOPETUUYECKHE BOIMPOCHI, O3BOJIAIONINE OLIEHUTh YPOBEHb YCBOEHUSI O0y4aroUu-
MUCSI 3HAHHH, U MIPAKTHYECKUE 33J]aHUS, BBIBIAIONINE CTENIEHb C(OOPMUPOBAHHOCTH YMEHUN
U BJIaJICHUH, MPOBOJIUTCS B OpME 3K3aMeHa U B (JOPME BBINIOJIHEHUS U 3alIUTHl KypCOBOTO
IIPOEKTA.

DK3aMeH 10 JaHHOW JAMCLUHUIUIMHE MPOBOAUTCA B YCTHOH (popMe MO IK3aMEHAIIMOHHBIM
OuneraM, Kax/blii U3 KOTOPBIX BKJIIOYAET 3 TEOPETHUYECKUX BONPOCA U OJHO MPAKTHUECKOE
3a/laHue.

DK3aMeH MMPOBOAUTCS MO OmiieTaM, OXBaThIBAIOIIMM BeCh MPOiAeHHBIA MaTepuai. [1o
OKOHYaHUM OTBETA HK3aMEHATOpP MOJKET 3aJaTh CTYIEHTY JONOJHUTEIbHBIE U YTOUYHSIOIINE
BOIPOCHL. [10J10)KUTENBHBIM TaK)KE OYJET CTPEMIIEHUE CTYIEHTA U3JI0KUTh Pa3IMYHbIE TOUKU
3peHUsl Ha pacCMaTPUBAEMYIO IIPOOJIEMY, BBIPA3UTh CBOE OTHOLICHHE K HEeU, IPUMEHHUTH T€O-
peTHYeCcKHe 3HaHUS 10 COBPEMEHHBIM Mpo0IeMaM 000TaleHHs MOJIE3HBIX HCKOTIAEMBIX.

IToka3aTeu U KpUTEPUH OLIEHMBAHUSA IK3aMeHA:

— Ha OLIEHKY «OTIUYHO» » (5 6ayioB) — 00yYaroIuiicsl OKa3bIBaeT BBICOKHM Yypo-
BEHb C(OPMHUPOBAHHOCTH KOMIETEHIMH, T.€. CTYIEHT, MPEICTABIISIET BCECTOPOHHEE, CUCTE-
MaTH4YecKoe U IiyOoKoe 3HaHHE y4yeOHO-IIPOrpaMMHOI0 MaTepHalia, yMEHUEe CBOOOIHO BbI-
IIOJIHATH 3aJaHUus, NPEAYCMOTPEHHBIE NPOrPaMMOM, YCBOMBUIMM OCHOBHYIO M 3HAKOMBIM C
JIOTIOJIHUTEIbHON JINTEPATYPOH, PEKOMEHI0BAaHHOU ITporpaMmoii. Kak mpasuiio, onenka "ot-
JMYHO" BBICTABIISETCS CTYAEHTAaM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX MOHSATUH JUCHUILIH-
Hbl B UX 3HAUYEHUH JJIs IpuodpeTaeMoil npodeccuu, NposiBUBILIUM TBOPUYECKHUE CIIOCOOHOCTH
B NIOHMMAHUH, U3JI0KEHUH U UCIIOJIb30BaHUU Y4EOHO-IIPOIrPaMMHOI0 MaTepuaa.;

— Ha OLICHKY «xopomuio» » (4 6amia) — 00ydYaromMiicsl TOKA3bIBACT CPEAHUIT YPOBCHB
c(OpMHUPOBAHHOCTH KOMIIETEHIMH, T.€. CTYIEHT MNPEACTaBIsAET IMOJIHOE 3HaHUE Y4YeOHO-
IIPOrpaMMHOI0 MaTEpHalia, YCIIECIIHO BBINOIHAIOIIMN IPEAYCMOTPEHHBIE B IIpOrpaMMe 3a1a-
HUs, YCBOMBIIMN OCHOBHYIO JINTEPATypy, PEKOMEHIOBaHHYIO B Iporpamme. Kak mpasuio,
OLICHKa "XOpoIIOo" BBICTABIIAETCS CTYINEHTAaM, ITOKA3aBIIUM CUCTEMAaTHUECKUN XapakTep 3Ha-
HUHM MO AUCLUUILIMHE U CIHOCOOHBIM K MX CaMOCTOSITEIbHOMY HOTIOJTHEHUIO U OOHOBJICHHUIO B
X0/Jie JanpHeimel yaueoHol paboTsl 1 pohecCHOHATBLHOMN 1eATEIbHOCTH;

— Ha OIICHKY «Y/IOBJICTBOPUTEIHLHO» » (3 Oayuia) — oOyuaroluiics moKa3biBaeT Mopo-
TOBBI YpOBEHb COPMHUPOBAHHOCTU KOMIETEHIUMH, T.€. CTYJEHT, MPEJCTABISAET 3HAHUS OC-
HOBHOT'0 y4eOHO-TIPOrpaMMHOr0 MaTepuasa B o0beMe, HeoOOX0IMMOM JUIsl AalibHENIIen yue-
Obl U mpeacTosell paboThl MO CIEUUATBHOCTH, CIPABISIOIIMNACS C BBIMOJIHEHUEM 3aaHUM,
MPEIYCMOTPEHHBIX MPOrPAMMOM, 3HAKOMBII C OCHOBHOW JIMTEPATypOH, PEKOMEHIOBAHHOMN
nporpammoii. Kak nmpasuiio, orieHka "yJ0BJI€TBOPUTEIBHO" BBICTABIISETCS CTYyIEHTaM, JOITYC-
THUBIIMM IOTPEMIHOCTA B OTBETE HA dK3aMEHE M IIPU BBINOJHEHHH 3K3AMEHAIIMOHHBIX 3aj1a-
HUH, HO 00JagarolUM HEOOXOJUMBIMHM 3HAHUSMH Ul UX YCTPAHEHHS I0J PYKOBOJCTBOM
IIPEeno/1aBaTels;

— Ha OICHKY «HEYIOBJIECTBOPHUTEIHLHO» » (2 Oayuta) — pe3yabpTaT 00y4eHus He TOCTHT-
HYT, O0y4aronIuiicsi He MOXET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEIEHUS U OOBICHEHUS
uHpOpMalIMY, HE MOXKET MOKa3aTh MHTEIJIEKTYalIbHbIE HAaBBIKM PEIICHUs] IPOCTHIX 3a/ad, T.€.
y CTyJeHTa, OOHapYKUBAIOTCS MPOOENbl B 3HAHUAX OCHOBHOT'O Y4€OHO-IIPOrpPaMMHOTO MaTe-
pHaina, JOCTUTHYTHl IPUHIMITHAIBHBIE OMIMOKU B BHIMOJIHEHUH MPEIYCMOTPEHHBIX MTPOrpaM-
MOM 3aJaHuH.

Ha OLIEHKY «HEYyJOBJIeTBOpHUTENbHO» (1 Oamn) — oOydaroluiics He MOXKET MoKa3aTh
3HaHUS Ha YPOBHE BOCIPOM3BENCHUSA U OOBACHEHUs MH(OpPMALMU, HE MOXKET M0Ka3aTh WH-
TEJUIEKTYAJIbHBIC HABBIKY PELICHUS IIPOCTHIX 3a4a4.

IToxa3aTeu U KPUTEPHH OLCHHBAHUS KYPCOBOI'0 IIPOEKTA:

Ha OLEHKY «OTJIMYHO» (5 06ayuioB) — paboTa BBHIIIOJHEHA B COOTBETCTBUH C 33aJaHHEM,



00y4aroImuiicsl MOKa3bIBaeT BHICOKUI YPOBEHb 3HAHUH HE TOJBKO HA YPOBHE BOCIPOHM3BEEC-
HUS U 00BACHEHHs MH(POPMALMU, HO U MHTEJUIEKTyaJbHbIC HABBIKM PELICHUs MpoOJIeM U 3a-
Jlad, HAXOXKJICHUS YHUKAIBHBIX OTBETOB K MpoOJeMaM, OLEHKH U BBIHECEHUS KPUTHUYECKHX
CY)XJICHUM;

Ha OIEHKY «xopouio» (4 Oamna) — paboTa BBHINOJHEHAa B COOTBETCTBHU C 33JaHUEM,
o0yyaroIuiicsl MOKa3blBa€T 3HAHUS HE TOJBKO Ha YPOBHE BOCIPOM3BEAEHUS U OOBACHEHUS
uHpOpPMALIMK, HO M HMHTEJUICKTyaJbHbIE HAaBBIKA PEUICHUS MPOOJeM M 3ajad, HaXOXKIACHUS
YHUKAJIbHBIX OTBETOB K IpodiieMawm;

Ha OLIEHKY «YAOBJIETBOPUTENIBbHOY (3 Oamna) — paboTa BBIOJIHEHA B COOTBETCTBUU C 3a-
JlaHueM, oOyJaroIuiics OKa3bIBaeT 3HAHUS HA YPOBHE BOCIPOU3BEIEHUS U OOBSICHEHUS UH-
dbopmanuu, MHTEIJIEKTYaIbHbIE HABBIKM PELICHHUS MPOCTHIX 33/1a4;

Ha OLEHKY «HEYAOBJIETBOPUTENIbHO» (2 Oamia) — 3alaHue MPEnoAaBaTelis BbIIOIHEHO
YaCTUYHO, B TPOIECCE 3alIUTHl PAabOThl OOYJAIOIIMIACS JOMYCKAeT CYNICCTBECHHBIC OIIUOKH,
HE MOJKET I10Ka3aTh MHTEIJICKTYaIbHbIE HABbIKU PELIEHUs IOCTAaBIEHHON 3a1a4H.

Ha OLEHKY «HEYyJIOBJIETBOpUTENbHO» (1 Oaymn) — 3ajaHue mpenoaaBaressi BBIINOJIHEHO
YaCTUYHO, OOYyYaroIUiCs He MOXET BOCIIPOU3BECTU M OOBSCHUTH COZAEp)KaHUE, HE MOXKET
[I0KAa3aTh MHTEJUIEKTYyalbHble HABBIKU PELIEHUSI IOCTABJIEHHOM 3a/1a4H.

8 YueOHo-MeTon4ueckoe u MHGpOpMaMOHHOE o0ecedeHHe TMCUILITUHBI (MOLYJIA)

a) OcHoBHAas JIUTEpPaTypa

1. AobpamoB, A.A. ®ioTaroOHHBIC METOABI 00OTaIEHHS [ DIEKTPOHHBIN pecypc]|
: yueOHUK / A.A. AGpamoB. — DJeKTpoH. naH. — Mocksa : ['opnas kaura, 2017. — 600 c.
— ISBN 978-5-98672-413-3. — Pexum gocryma: https://e.lanbook.com/book/111390

2. bouapos, B.A. ®noTtannonHoe oOoramieHre IMOJIE3HBIX HCKOMAaeMbIX [DIek-
TPOHHBIN pecypc] : yueOHuk / B.A. bouapos, B.A. Urnarkuna, T.W. FOmmuua. — Mocksa :
I'opnas kuwura, 2017. — 837 c. — ISBN 978-5-98672-414-0. — Pexum nocrymna:
https://e.lanbook.com/book/111386

0) /lonosiHuTEILHAS JIUTEpPATypa
1. A6pamoB, A.A. ®noTallMOHHBIE METOJBI OOOramieHus [DIeKTPOHHBIA pecypc] :
yueOHuK / A.A. AGpamoB. — 4-e, u3n. — Mocksa : ['opHas kaura, 2016. — 595 c¢. — ISBN
978-5-98672-413-3. — Pexum nocryna: https://e.lanbook.com/book/74374
2. Copoxun, M.M. ®noTannoHHbIE METOJIBI 00OTACHNS. XUMHUECKHE OCHOBHI ()10~
Tanuu [DneKkTpoHHbIN pecypce] : yuebHoe nocodue / M.M. Copokun. — Mocksa : MUCHUC,
20112, — 411 c¢. — ISBN  978-5-87623-237-3. —  Pexum  mocrymna:
https://e.lanbook.com/book/2073
3. Umxkesckuii, B. b. O6orarurensubie nporecchl. OCHOBBI (DIIOTAITMOHHBIX MPOIIECCOB
[DnexTpoHHBbIii pecype] : yueOHOe mocobue / MI'TY. - Maruuroropck : MI'TY, 2017. - 1
anektpon. ont. guck (CD-ROM). - ISBN 978-5-9967-1006-5— Pexum gocryma:
https://magtu.informsystema.ru/Marc.html?locale=ru
4. YUmwxkesckuil B.b. Munepanuzanus my3slpbKOB BO3yxa Mnpu ¢iiotanuu: Yu. nocodue.
Maruurtoropck: MI'TV, 2000.
5. llepuoanueckue nznanus: "Ob6oramenue pya", "['opusiit xypHan", "T'oOpHBI KypHa.
W3BecTHst BhICIINX yueOHBIX 3aBeieHui", pedepatuBHblii xkypHan "['opHoe neno".

B) MeTtoanueckue ykazanus
1. Umxkesckuii B.b. JlabopaTopHbiii mpakTUKyM. «DIIOTallMOHHBIA METO1 000TalEeHUS
Ut cTyIeHTOB crenranbHocTu 130405.65 mueBHOM 1 3a04HOU (hopM 0OydeHus». - Marau-
toropck: MI'TY, 2014 - Pexxum poctyma: https://newlms.magtu.ru/course/view.php?id=75767
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r) [IporpammHoe o0ecrieyeHne U MHTEPHET — PeCYPChl

Haumenoanue 110 Ne norosopa Cpoxk nercTBUs JIMLEH3UN

MS Windows 7 J-1227 o1 08.10.2018 11.10.2021

J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 OeccpouHo
Kaspersky Endpoint Security | JI-300-18 ot 31.03.2018 28.01.2020
115t Ou3Heca - CTaHgapTHBIN J-1347-17 ot 20.12.2017 21.03.2018

J1-1481-16 ot 25.11.2016 25.12.2017
7Zip CBOOOJTHO PacIpOCTpaHsIeMOe | OECCPOUHO

1. HWudopmanmonHas cucrtema — ExnHOE OKHO JOCTyIa K 00pa3oBaTEbHBIM pecyp-
cam. — URL: http://www.window.edu.ru.

2. HanmonanpHas uH(pOpManMOHHO-aHATUTHYECKasT cucTeMa — Poccuilckuii nHAEKC
HayuHoro nutupoBanus (PUHII). — URL: https://elibrary.ru/project_risc.asp.

3. TlouckoBas cucrema Axamemus Google (Google Scholar). - URL:
https://scholar.google.ru/.

9 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCHUIIMHBI (MO1yJIs1)

MaTepI/IaJILHO-TeXHI/I‘{eCKOG obecneyeHne JUCHUITIIIMHBI BKIIFOYACT:

Tun u Ha3BaHME ayAUTOPUHU OcHanieHre ayauTopuu
JlekunoHHast ayJUTOPHS MynbTHMeaUIHBIE CPEACTBA XPAaHEHUS, Iepeladun 1
npeJCTaBICHUs HHPOPMALTUU
JlaGopatopust MexaHn4ecKkux uc- | ProTannoHHBIE MaIMHBI; Ta00PaTOPHBIE MEIILHHIIBI
CIICIOBAHUM

[Tomemenue pns  xpanenuss U | llIkadel g xpaHeHHs y4eOHO-METOAMYECKOH JOKY-
npoUIaKTUYECKOro OOCITyXHBa- | MEHTallUM, YydyeOHOro oOOpyaoBaHUS M Yy4eOHO-
HUS y4eOHOro 000pyA0BaHUS HarJIs1IHBIX TTOCOOMH.
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