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Jlara.
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Ne Pasaen Kparkoe conepikanne No niporokosa Sin
n/m | MporpamMmbl M3MEHEHHS1/ I0NOTHeH s 3ace/1aHusl .
Kadesipoit
Kagenps
1 Ne 8 AKTyannsauus yyedHo-meroanyeckoro u | No 2 o5
HHPOPMALHOHHOTO obecnevenus | or 10.10.2017 %
JUCHHIIINI B
2 No 8 AKTyaau3aims yuebHo-MeToauueckoro u | Ne 2
HHPOPMALHOHHOTO obecrievenus | or 04.10.2018 //%
JUCHHTIINHDL =
3 Ne 8 Axryanusains yuebHo-meroandeckoro u | Ne 2
HHGOPMALHOHHOTO obecneveHus | ot 24.09.2019 =
|-




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

Jucuunnrza «®noTaluoHHbIN MeTo1 000ralieHus» BXOAUT B BApUATUBHYIO 4acTh 00-
pa30BaTEIbHOM IPOrPaMMBI.

JUis u3ydeHus AMCLUIUIMHBI HEOOXOIUMBI 3HaHMs (YMEHUs, BIaJeHus) chOPMHUPOBAH-
HBIC B pE3yJIbTaTe U3Y4YEHUS CIEAYIOINUX KYPCOB:

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

«Duzndeckas XuMus», «XuMus (roTopeareHToB», «TepMoanHamMuKa (IIOTAIMOHHBIX
cuctem», «PU3NYECKUE METOBI U3YUCHHUS NTOJIE3HBIX HCKOIIAEMBIX)».

3HaHus (YMEHUS, BIAJECHUA), IOJTYYEHHbIE P U3YYEHUU JAHHON TUCHUIUIMHBI Oy1yT
HE00XO0UMBI JUIsl IpUOOPETEHHs IPAKTUYECKUX HaBBIKOB I10 Pa3JIEIEHUI0 MUHEPAIOB Ha OC-
HOBE Pa3Nu4us WX (PU3MKO-XUMHUYECKUX CBOMCTB, UCTIONB3YEMBIX MPH 3TOM (DIOTAIIMOHHBIX
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 ocBOoeHUS TUCIMILIMHBI «DI0TAaIMOHHBIA METOJI 00oTameHns» 00ydaro-
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 TBEPAbIX MOJE€3HbIX HCKOIIAEMbIX,
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 3PPEKTUBHOTO U FKOJIOrHYECKH 0€30IacHOro MPOU3BOACTBA padboT
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 CTPOUTEIbCTBE U IKCILIYATAlNH

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 coJiepKaHue TUCUUIIMHBI

OO01mast Tpy10€MKOCTh TUCIUTUTHHBI COCTABISIET / eMUHUILl 252 aKkajl. 4acoB:
— KOHTakTHas pabota — 39,3 akaj. 4acoB:
aymuTopHas pabora —34 akaj. 4acos;

BHEayJIUTOpHas padoTa — 5,3 akaj. 4acos;
— camMocTosTenpHas padora — 204 akaj. 4acos;
— MOJATOTOBKA K dK3aMeHy — 8,7 akall. yacoB.
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1. ®u3uKO-XUMHUYECKHE OCHOBBI (MJIOTALMHU VI 2 2 40  |M3yueHue OCHOBHOM U AomoJi- |BpinoiaHeHue u pereHue [IK-4
HUTEIBHOH 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 2 2 40
2. MuHnepaiu3anusi my3bIpbKoB Bo3ayxa mpu| VI 2 2 46  |M3yuenume OCHOBHOM M J0-|3ammra JabopatopHbix padot|IIK-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 2 2 2 46




3. DJoTalMOHHbIE PeareHThl VI 2 3 5 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 H OCHOBHBIC (bOpMBI JUCLUIIJIMHE, KOHCIIEKTa JIEK-|Ta TIK-12
3aKPCIJICHU A q)HOTaL[I/IOHHBIX pCarcHTOB ]_H/If/'[ Brimmongenue u peuexHne TIK-19
Hroro no pa3zneny VI 2 3 5 35 NPAKTUYECKHX 3aJaHUI [1ICK-6-4
I1CK-6-5
4. ®joTanMOHHbIe MAIIMHBLI M BerioMorareib-| VI 2 3 3 35 |M3yuenme ocHOBHOW M J0-|3ammra snabopatopHsix pabdot|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
BcenomoratenbHoe ¢uioTanimoHHoe 000pyI0BaHKe MPaKTUYECKUX 3aJaHUN [ICK-6-4
I1CK-6-5
Hroro no paznery VI 2 3 3 35
5. IpakTuka Qaoranuu VI 2 2 2 48  |M3yueHue OCHOBHOI u jgomoin-|3ammTa abopatopHbix padot|[1K-4
HUTeNbHOM nurepatypsl 1o|Hamucanue kypcoBoro mpoek-|I1K-5
5.1 Texuomorus (I)J'IOTaI_[I/IOHHOl"O npouecca IUACIUAIUIMHE, KOHCIIEKTa JIEK-|Ta TIK-12
005071 Bremonnenne wu  pemenwne|[1K-19
5.2 Opranmzanusi paboTel (QIOTAIIMOHHOTO OT/E- MPaKTHUECKHX 3a1aHHuil [ICK-6-4
JICHUA TICK-6-5
HTroro no pazneny 2 2 2 48
HToro no nucuuniuHe VI 10 10 14 204 JK3amMeH

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 M3JI0KEHUE MaTepuasa B JAUCLUILIU-
HapHOM JIOTUKE, OCYLIECTBISIEMOE MPEUMYIECTBEHHO BEepOaJbHBIMU CPEACTBAMH (MOHOJIOT
IperoiaBaTens).

Cemunap — Oecena mpenojiaBaresisi U CTYIEHTOB, OOCYKJEHHUE 3apaHee MOJrOTOBJICH-
HBIX COOOILIECHUH MO KaXJJOMY BONpPOCY IIIaHA 3aHATHS C €JUHBIM JUIsl BCEX NEPEYHEM pEeKo-
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 MOoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3JaHHE Y4E€OHBIX MpPOOIEM-
HBIX CUTyalu# IJIs CTUMYJIMPOBAHMS AKTUBHOW MTO3HABATENIBHOM IE€ATEIBHOCTH CTYACHTOB.

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

[IpoGneMHass nekuus — U3JI0KEHUE MaTepuaia, MpeArojararliee MOCTaHOBKY IIpo-
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 pealibHbIe YCIOBUS HAay4HOMH, 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 MPUOJIMKEHbl 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 — MOAETMPOBAHUE 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 peAIU3alHIoO IJIaHa paboThl, MPE3EHTAUIO PE3YyIbTaTOB padOTHI,
UX OCMBICTICHUE U PEQIIKCHIO.

OcHoOBHbIE THIIBI IPOEKTOB:

HccnenoBaTenbCkuii MPOEKT — CTPYKTYpa MpuOImKeHa K popmMary HaydHOTO HCCIIEI0-
BaHUs (OKA3aTENIbCTBO 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.).

HNudopManinoHHBINA MPOCKT — y4eOHO-TIO3HABATENbHAS ICATEIHHOCTD 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 TEXHOJIOTUSIMU 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.

[To mucummmae «@IOTAIMOHHBIA METOA OOOTAIIEHHS » MPEeIyCMOTpEHa ayAWTOpHAs U
BHEAYAUTOPHAS CAaMOCTOSITeNIbHAst paboTa 00yJaroImuXxcs.

IIpuMepHBIii TIepedeHb KOHTPOJIBHBIX BOIIPOCOB ISl CAMOIIPOBEPKH
Paznen 1. ®u3nuko-xuMuueckue OCHOBBI (PIOTAIMH.

1. Krnaccudukanus (haoTaiimoOHHBIX TPOILIECCOB.
2. HcTopusi BOBHUKHOBEHUS U Pa3BUTHS METO/IA.
3. XapakTepucTuKa TBEpAoH (a3bl.

4, XapaKTepucTHKa KUIKOH (a3bl.

Paznen 2. Munepanu3zanus my3sIpbKOB BO3yXa IpH (hIOTAIHH.

CMaunBaHuEe MUHEPAJIbHBIX IOBEPXHOCTEH.

JIBOMIHOM JIEKTPUYECKUN CIION.

TepMoanHaMHUYECKUI aHAIIN3 ITPOLIECCOB MUHEPAJIN3ALIMH.

KuneTndeckuii aHanu3 IpoueccoB MUHEPAIU3ALMH.

OcHoOBHBIE (haKTOPBI, BIUAIOLIME Ha TPOLECC MUHEPAIN3ALIUH.

Kuneruka ¢noranuu, CkopocTb U CEIEKTUBHOCTh (JIOTAIUH.

KpynHocTs roTupyembIx 4acTuil.

AHanu3 cuil, AEUCTBYIOIINX MEX1Y COMMKAIOIMMUCS MTy3bIPhKOM U YaCTHUIIEH.
Pa3z(eJ1 3. ®NOTalMOHHBIE PEATEHTHI.

NN E

1. Hasnauenue u kiaccugukanus GpaoTaiioHHBIX peareHTOoB.

2. PearenTsl cobuparenu, cocTaB, CBOICTBa U MEXaHU3M JICHCTBUS.
3. PeareHTs! akTHBATOPHI U X ACHCTBHE MTPH (IIOTALINH.

4. PearenTsl nenpeccopsl, COCTaB U AEHCTBHE MPU (HIOTALHH.

5. PeareHTsI perysisiTopbl Cpelibl U X JACHCTBHE MTPH (IIOTAIHN.

6. PearenTsl neHOOOpazoBaTeIy, COCTaB U JeHCTBHE.

Paznen 4. dnoTanmoHHbIe MAaTUHBI M BCIOMOTATEIbHOE 000PY/I0BAHHE.
1. Mexanuueckue GpIOTOMAIINHBI.

2. [THeBMOMeXaHWYECKHE (IIOTOMAIITIHBI.

3. [THeBMaTnyeckue (IOTOMAIINHBI.

4, Bcnomorarenbaoe hroTarimoHHoe 000pyI0BaHUE.

Paznen 5. [lpaktuka ¢aotanuu.

1. [TpaxTka daoTanuy anoisipHbIX HECYIbGUIHBIX MUHEPAIIOB.

2. [TpakTuka (oTanmuu MeIHBIX U MEIHO-IIMHKOBBIX PY/I.

3. [TpaxTuka ¢aoTaluy CBUHIIOBO-IITUHKOBBIX U CBUHIIOBO-MEIHBIX PY/I.

4. [TpakTuka ¢roTanuu NOIUMETAUIMYECKUX PYI.

S. [TpaxTuka doTanuu Hecyab()UIHBIX MUHEPAJIOB.

IIpuMepHBIii TIepeyeHb BOIIPOCOB IS TEKYILEW aTTECTALNM

1.  Yro xapakTepu3yeT BEIMYMHA KPA€BOT'0 YIjla CMauUBaHUsI?

2. Kak BIuA0OT peareHThl coOMpaTesd M JENpeccopbl Ha CMauMBaHHE MUHEPAIbHBIX
MOBEPXHOCTEN?
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Yro Takoe ruapaTHbIN CII0M?
Kakoii kpaeBoi yroj cMauMBaHUs SIBJIAETCS PABHOBECHBIM?
Yro Takoe rucrepe3nc cMauuBaHua?
3HayeHHe SBJICHUM MOBBIIEHUA M CHUKCHHMS CMAayMBA€MOCTU IOBEPXHOCTEH JUIs
nporiecca (GproTanum.

7. Uemy paBHa BeJIMYMHA KPAeBOI'0 yIjla CMauMBaHMs B CIIy4yae IOJIHOTO CMAaYMBAHUS U
IIOJIHOTO HECMAYMBaHUs?

8. i pioranuu KakMx MUHEPaIOB MOT'YT UCIIOJb30BaThCsl OYTHIIOBBIN KCAHTOTE€HAT U
oJieaT HaTpus?

9.  Kakoii peareHt sBisiercs 0ojiee CEICKTUBHBIM: OJieaT HaTpUs WM OyTUIIOBBIM KCaH-
TOreHaT?

10. Kak usmeHseTcs BbIXOJ KOHIIEHTpATa IPU YBEJINYEHUU KOHLIEHTPALIMM KCAHTOr€HaTa
U ouemy?

11. Yro Takoe GecnienHas oTarus’?

12. KaxoBa oGmacts mpuMeHeHus 0ecrieHHo# diaorarmn?

13. B uem 3awitoyaercs NpUYMHA MOBBIMIEHHUS MPOYHOCTH BO3AYILHBIX MYy3bIPHKOB B
IPUCYTCTBUH IIEHOOOpa3oBareseii?

14, Kakwue nmeHOOOpa30BaTENH SIBISIFOTCS HaH00JIee CUITLHBIMU?

15. Kakumu cBoiicTBaMU J0JKHBI 0071a1aTh (PJIOTALlMOHHBIE TIEHBI?

16. Ilouemy mnpu MNOBBIIEHUHM KOHLEHTpALMM IEHOOOpa3zoBaTess IeHOoOOpa3oBaHue
ycunuBaercs?

17. Tlouemy my3bIpbKH BO3/yXa BBIICJIAIOTCA Ha MOBEPXHOCTH MHHEPAJIbHBIX YACTHIL, a
HE B 00BbeMe KHUIKOH (a3p1?

18. Kak usmeHsercs BbIXOJ KOHIIEHTpATa IPU U3MEHEHUH KOHLIEHTpaluu coduparesnei?

19. Kak Bimser creneHb ruapopoOHOCTH TOBEPXHOCTH HAa BEPOSATHOCTH BO3SHUKHOBEHUS
My3bIPbKOB Taza’?

20. Yro takoe BakyymHas (ioramnus?

21. Yro Takoe cKopocTh (uotanuun?

22. Kaxue QaxkTopsl BIUSIOT HA CKOPOCTH (IIOTALINHU U KaK?

23. KakoBbl IPUYMHBI CHIDKEHUS] CKOPOCTH (hioTarmu GpIoTHpyeMoro MuHepana’?

24. KaxoBbI MPUYHHBI YBETMYEHUS CKOPOCTH (DIOTAIMK ACTIPECCUPYEMOTO MUHEpasa?

25. Kak u3MeHsieTcs CelNeKTUBHOCTb pa3fieiieHUs MUHEPAIOB IIPU YBEIIMYEHUU CKOPOCTH
baoramun?

26. Ha3naueHue U MEXaHU3M JIEHCTBUS MPUMEHIEMbIX pEeareHTOB.

27. KakoBo 3HaUY€HHUE UCIOJIH3YyEMBIX PEareHTOB U MEXaHHU3M UX JIEHCTBHS?

28. KaxkoBbl XxapakTepHble OCOOCHHOCTHU Py, epepadaThIiBa€MbIX 10 MPSIMON CEIEeKTHB-
HOM cxeme?

29. Kaxkwue py/bl Ha3bIBAIOTCS CIIOUIHBIME CYIb(GUAHBIMU?

30. IlpwumHEL, 3aTpynHSAONHE (HIOTAIHIO METHO-IIMHKOBBIX Py/I?

31. KakoBbl JApyrue BO3MOXKHBIE PEAareHTHbIE PEXHUMbI (IOTAIMM MEIHO-LIMHKOBBIX
pya?

32. Kakue py/bl Ha3bIBalOTCS BKPAINIEHHBIMU CYIb(UIHBIMU?

33. KakoBo Ha3zHaueHHE W MEXaHH3M JICHCTBUS IPUMEHIEMBIX peareHTOB?

34. Kaxkue paxTopsl BIUAIOT Ha (JIOTAIIMOHHbBIE CBOMCTBA yriiei?

35.  KaxkoBsl 0cOOeHHOCTH TIporiecca (hoTanuu yrieun?

36. Iloyemy yacTHUIIBI I UMEIOT BBICOKYIO ()IIOTALIMOHHYIO CIIOCOOHOCTH?

37. KakoBo Ha3HaUYE€HUE W MEXaHU3M JICHCTBHS UCTIOIH3yEMBIX pEarecHTOB?

38. Kak HeoOX0qMMO U3MEHHUTh PEareHTHbIM peXUM JUIs MOBBIIICHUS KayecTBa KOHIEH-
Tpara?

39. Kak perynupoBats paboTy (IOTOMAIINHBI AJIS TIOBBIIICHUS KayecTBa KOHIIEHTpaTa?

40. Kak BausieT Bpems (hIoTaliuu B OT/ICIBHBIX OINEepaIusaX Ha Mmoka3areiau (IoTaluH.

41. Korpa Oblna nmpeasiokeHa eHHas cernaparus?

©o ok w
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42. Uro Takoe meHHas cenapanus’?

43. KaxoBsI I1aBHBIC OCOOCHHOCTH IIEHHOW ceraparuu’?

44, Kak perynupyercsi paboTa MalllMHBI JJ1s1 ICHHOM cenaparun’?

45. KaxoBbl nmpeuMyIecTBa U HEJOCTaTKU MAIllMH ISl TICHHOW cemapaiiy Mo cpaBHe-
HUIO C IPYTUMU THITAMH (HJIOTOMAIINH?

46. KakoBbI I1aBHBIC 0COOCHHOCTH MAIIIMH JUTsl KOJIOHHOH (hiotanun?

47. KakoBa 061acTb IPUMEHEHHUS KOJIOHHBIX (hIIOTOMAIINH?

48. KakoBbl yTH COBEPUICHCTBOBAHMS MAIIIMH JIJIs1 KOJIOHHOH (ioTanuu?

49. Kak perynupyetcst paboTa KOJIOHHBIX (IIOTOMAITHH?

IIpuMepHBIii IepeYeHb TEM U 3aJaHUM IS IOATOTOBKH K IK3aMEHY:

1.  Tlonsarue o daoramuu, ee 0COOCHHOCTH M POJIb B MPOIeccax 00OTalIEHUS TOJIE3HBIX
HCKOIIACMBIX.

2. Kpeson, kcunenon, mupuaua, OIICM u OIICBE. CocraB, cBoiicTBa 1 00JaCTh MPH-
MCHCHHUS.

3. Ilpakrtuka ¢uoTtauuu GroopuTa U paCTBOPUMBIX COJICH.

4.  MakcuManbHBIH pazmep (QIOTHPYEMBIX YACTHII.

5. Jlutuodocdarsl, AMKCAHTOreHUIbI U MepKanTaHbl. CBONCTBA U TEXHOJIOTUS IpUMe-
HEHUS.

6. ®noromamimHbl ®M U ¢ KUIALIEM CIIOEM. Y CTPOMCTBO, PETYJIMPOBKA, IPEUMYLIECT-
Ba U HEJOCTATKH.
7. Kinaccudukanms ¢piroTaiioHHBIX MTPOIIECCOB.

8.  PeareHTbl — nenpeccopsl, MEXaHU3M UX JCHCTBUS MPHU (PIIOTAIUH.

9.  Buusnue nuamoB Ha npouecc ¢uiotauuu. CriocoObl CHUKEHHSI BIUSHUS [IJIAMOB Ha
nokasarenu (roranuu.

10. Xapakrepuctuka )xuIK0H (azbl prOTAMOHHON IyJIbIIBI.

11. PeareHTbl 3aMEHUTENIN OJIEMHOBOMN KUCIIOTHI.

12. TIneBMoMexaHuYeckHe (PIOTOMAIINHBI. YCTPOHCTBO, 00JAaCTh HMPUMEHEHHMs, Mpe-
UMYIIECTBA M HEJTOCTATKH.

13. TloepxHocTHas 3Heprus. Koresus u aaresus B nporeccax cMadlBaHMUs.

14. Tlwanwa u uuanmiaB. CBOMCTBA, MEXaHU3M JEHCTBUS U 00JIaCTh MPUMEHEHHUS.

15. TIporecchl arperanuu 4acTHil BO (UIOTAllMOHHON Mysble. BiausHue arperanuu vac-
THUI Ha (PJIOTALIUIO.

16. Ta3oBas ¢asza ¢roTanroHHON Myabnbl. KMHETHKa BbIJIENIEHUS Ta30BbIX IMy3bIPHKOB
U3 KUJKOU (ha3bl.

17. Crpoenue u aelicTBue BClIEHUBATENEH.

18. ®noromammubl «MexaHOOp». YCTPOMCTBO, peryJupoBKa, MPEUMYIIECTBA U HEIOC-
TaTku. O0IacTh MPUMEHEHHS.

19. XapakTep HEHACBHIIICHHBIX CBs3eH Ha TIOBEPXHOCTH MHUHEpasioB. ['uapodoOHOCTE U
rUIPOUIBHOCTD TOBEPXHOCTEH.

20. OmnewnoBasi KuciIOTa U ojiear HaTpusi. CBOWCTBA, TEXHOJOTHS M O0JIACTh TIPUMEHE-
HUSL.

21. TlpakTuka (oTanuy MEIHO-MOIHOACHOBBIX PY/I.

22. CwmauuBanue nosepxHocreil. Kpaepoii yron cMaunBaHus, THAPATHBIE CIOU.

23. CocnHoBoe Maciio, UM — 68, T — 66 u T — 80. Cocras, cBolicTBa U 00J1aCTh IMPUMEHE-
HUSL.

24. TlpaxTuka (QoTaruy MEIHBIX CYTb(QHUIHBIX PY.

25. TepmoauHaMUYECKUH aHAJIN3 BEPOSITHOCTH BO3HUKHOBEHHMS HAa MHMHEPAJIbHOH IO-
BEPXHOCTH ITy3BIPHKOB T'a30B, BRIJIEISIONINXCS U3 PaCTBOPA.

26. CepHuctblil HaTpuil. MexaHu3M JAeHCTBHS U 00JIaCTh IPUMEHEHHUSL.

27. TlpakTtuka (uioTanuy CBUHIIOBO-MEIHBIX CYJIb(QUIHBIX PY/I.

28. JIByxdazubie nensl. O0pazoBaHHe, yCTOWYUBOCTD U pPa3pyIICHUE TEH.
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29. Cynbdut HaTpHsi, IMHKOBBIA KyNOpoc M Ouxpomar kanus. MexaHusM AeicTBUS U
00J1aCTh TPUMEHEHUS.

30. ®rnorarus )KENE3HBIX PY/.

31. JIBOWHOM AIEKTPUICCKUI CIOMU.

32. Opranuueckue aenpeccopsl. CocTaB, MEXaHU3M JICHCTBUS U 00J1aCTh TPUMEHEHUSI.

33.  Br100p, pacueT U KOMIIOHOBKA (PIIOTOMAIIIHH.

34. Knaccudukanus u HazHaueHHE (IIOTAIIMOHHBIX PEareHTOB.

35. Kcanrorenarsl. CBOMCTBA, MEXAaHU3M JICHCTBHS H 00JIACTh MPUMEHCHHS.

36. ®rnoraius TOHKHX YacTHII.

37. BeposTHOCTH uroTaIuu.

38. Pearentsl-perynsatopsl cpeabl. CocTaB, MEXaHU3M JCHCTBHS U 00JIaCTh IPUMEHEHHS.

39. [Ilpakrtuka aoranuu MeIHO-CBUHIIOBO-IIMHKOBO-MTUPUTHBIX PY/.

40. IIpouHOCTH 3aKpeIIeHUs My3bIpbKa HA MUHEPAJIbHON MOBEPXHOCTH. YTOI (OPMBEI.

41. Amnonspusie coouparenu. Cocta, CBONCTBA, MEXaHU3M ACUCTBUS U 007acTh MpUMe-
HEHUSI.

42. Tlpakrtuka (hroTanuy CBUHIIOBO-IIUHKOBBIX CYIb(QUIHBIX PY/I.

43. Tpexdasnbie neHsl. Bropuunoe oboramieHrne B IEHHOM CIIO€.

44, OcHoBHBIE (GOPMBI 3aKpeTUICHHS (IOTAIIMOHHBIX PEareHTOB.

45. TlpakTtuka (hroTanuy anoasIpHBIX HECYIb(OUTHBIX MHHEPAJIOB.

46. AHanu3 cui, ACMCTBYIOUINX MEXAY COMMKAIOMIUMUCS My3bIPHKOM M YaCTHIICH.

47. Kunkoe crexio. CoctaB, MEXaHU3M JACHCTBUA U 00JIACTh TPUMEHEHUS.

48. IlpakTtuka (hroTalvy CBUHIIOBBIX U HIMHKOBBIX OKHCIIEHHBIX U CMEIIAHHBIX PYI.

49. KwuHeTHKa 3aKperuieHHs YacTUIBI Ha ITy3BIPhKE BO3yXa.

50. Karuonusie cobuparenu. CBoicTBa, MEXaHU3M JEHCTBUS U 00J1aCTh TPUMEHEHUSI.

51. BcnomoratenbHoe QIIOTAIIMOHHOE 000PYAOBAHHUE.

52. CKOpOCTb U CEEeKTUBHOCTD Iporiecca GIoTaluu.

53. Ctpoenue u knaccuukanus peareHToB-coOupaTeei.

54. Tlpakrtuka prmoTanuy MEIHBIX OKUCICHHBIX U CMEIICHHBIX PY/.

55. T'ucrepesuc cmMaumBaHUs U €0 POJIb MPH (PIOTALNH.

56. ®drnorarus KPYMHBIX YaCTHII.

57. TlneBmaruueckue (proTarmOHHBIC MAITUHBL. Y CTPONUCTBO, PETYIUPOBKA, TPEUMYIIIE-
CTBa M HEJTOCTATKH.

[lenpto mabopaTopHbIX PadOT MO JAaHHOW AUCHUIUIMHE SIBISETCS MPAKTHYECKOe O3Ha-
KOMJICHHE CTYACHTOB C PAa3IMYHBIMUA (PIOTAIMOHHBIMH PEareHTaMu M cxemamu (IoTaruu
MOJIE3HBIX MCKOMAEMBbIX, a TAK)KE MOJIy4YeHHE HABBIKOB I10 BBIMOJHEHUIO PA3JIMYHBIX ONBITOB.
B wactHOCTH, CTYJIEHT MOJKEH YMETh MPAaBWJIHBHO OOOCHOBATh PEAreHTHBIM PEXUM U Tpe-
CTaBJICHHYIO cXeMy (protanuu Ijs 3aJaHHOTO TUIIA PYIbI, PACCUUTATh OCHOBHBIC MTOKa3aTeIN
oboramieHusi U MPEJACTaBUTh WHIWBHUIYAIbHBIA OTUeT. Bce momydeHHbIe dKCIEePUMEHTATb-
HBIE JIaHHbIE HEOOXOMMO MPOAHATU3UPOBATh, MIPOBEPUTH BBHIIIOJIHEHA JTU OCHOBHAS IIENb Pa-
00TbI, CHOPMYITUPOBATh BBHIBOJABI. ECIN MOTydeHB HHU3KHE TEXHOJIOTHYECKHE IOKa3aTeNH
o0orareHus, ykazaTb BO3MOKHbBIE TIPUYNHBI U YT TOBHIIICHUS TOKA3aTEeNeH.

[Ipu BeIMONTHEHUH PAOOT CTPOro COOIONATH MpaBHJia TEXHUKH OE30MaCHOCTH W WH-
CTPYKIIMU TI0 paboTe ¢ anmaparypoil.

[Tepeuens 1abopaTopHBIX paboT:
W3ydeHne BIUSHUS pa3IMYHbIX PEareHTOB HAa CMaYMBAaEMOCTh TOBEPXHOCTH MUHEPAJIOB.
W3ydyeHue cBOWMCTB (DJIOTAMOHHOTO JIEHCTBUSL OCHOBHBIX peareHTOB—COOMpaTeseH.
N3yueHnune CBONCTB peareHToB - MEHO0Opa3oBaTeeH.
N3yuenne coOuparenbHON CIIOCOOHOCTH PEareHToB — coOMpaTelie METOJOM BaKyyMHOM
¢dnoTanuu.

13



N3yueHne KUHETUKH (PIOTAIUH.

Ob6orarnieHrne MeTHO-IIMHKOBOM PYZIbI IO CXEMe MPSIMOM CETICKTUBHOM (IIOTAINH.
®nortauus yris.

N3yuenne paboThl HENPEPHIBHOW (DIOTAIIMOHHON YCTaHOBKH.

@doranys Ha MallIMHE JUIsl [ICHHOW Celapaluu.

droTanys Ha KOJIOHHOM MallvHe.

[lenb BBINOJIHEHUS KYpPCOBOIO IMpPOEKTa MO AUCHUILINHE «DIIOTalMOHHBIN MeTo] obora-
IICHUS COCTOUT B TOM, YTOOBI 3aKPENUTh M YTIYOUTh MPAKTUYECKHE HABBIKM IO oOorarie-
HUIO I10JIE3HBIX UCKOMAEMBIX (DJIOTALMOHHBIM METOOM, MOJYyYEHHbIE Ha JEKIUIX U NPH BbI-
MOJTHEHUU JIAOOPAaTOPHBIX paboT. B 4acTHOCTH, CTYAEHT IOJKEH yMETh MPaBHILHO 000CHO-
BaTh TEXHOJIOTHYECKYIO CXeMy (UIOTALlMU U PEareHTHBIA peXHM, BbIOpaTh U PaccuuTaTh OC-
HOBHOE U BCIIOMOTATEJIbHOE 000PYIOBaHHE U PAIIMOHAIBHO Pa3MECTUTh €ro BO (IOTAIHOH-
HOM IIeXe.

B mpouecce BBIMONHEHUS] 3TOTO MPOEKTa CTYACHT JIOJDKEH MCIOJIB30BaTh 3HAHMS, IMOJY-
YEeHHBIE paHee NPU U3YYEHUHM CMEXHBIX JUCLHUIUIMH, a TAaKXKE ONBIT pabOThl U HAOIIOACHUS
IpU TPOXOXKJICHUH MPOU3BOJCTBEHHON MPAKTUKU IO TOJYYEHHIO TEPBUYHBIX Hpodeccro-
HaJIbHBIX YMEHUH M HaBBIKOB, a TAKXKE JIMTEPATypy 10 BOIPOCAM MPOEKTHPOBAHUS 0OOraTu-
TEJBHBIX (aOpHK.

3agaHueM Ha KypCOBOM MPOEKT MpeaycMaTpuBaeTcsl pa3padboTaTh MPOEKT (PIOTAMOHHOIO
OTJIENICHHs! U TIepepabOTKH Py YEPHBIX, IBETHBIX METAJUIOB M HEMETAJUTMYECKOTO CHIPHS.
B cooTrBercTBUU ¢ 33aHHEM HEOOXOAMMO OOOCHOBAaTh TEXHOJIOTHIO (PIIOTALMH, PACCUMTATh
Ka4eCTBEHHO-KOJIMYECTBEHHYIO U BOIHO-IIUIAMOBYIO CXEMBI, BEIOPATh M PaccUUTaTh OCHOB-
HOE ¥ BCIIOMOTaTeIbHOEe 000py10BaHUE.

[TpumepHOE 3aaHe HA KYPCOBOW MIPOEKT:

Pa3pabotaTh mpoekT (I0TalMOHHOIO liexa Juis oborameHus pyasl. Beiopats 1 o6ocHO-
BaTh cXeMy oOoramieHus pynasl. Crenars pacyeT KaueCTBEHHO-KOJIMYECTBEHHOHW W BOJHO-
IIJJAMOBOM CXEM, a Tak)K€ OCHOBHOI'O M BCIOMOTraTelbHOro o0opynoBaHus ((proToMaiuH,
nUTaTeNel PeareHTOB M KOHTAaKTHBIX 4YaHOB). BeIOpaTh W 00OCHOBATH peareHTHHIH PEXUM
i guotaruu pynael. Crenars NpoeKT KOMIOHOBOYHOTO pelIeHHs (PIOTAMOHHBIX MallluH,
IUTaH W pas3pe3 (QIoTauMoHHOTrO 1exa. McXomaHple TaHHBIE: MaccoBasi JOJs IIEHHOTO KOMITO-
HEeHTa B pyJe, %, B KOHLETpaTe, %, B XBOCTAX, %o; KPYIMHOCTh U3MEIbUEHHOHN Pybl U MPOU3-
BOJIUTENILHOCTh HAa IPOSKTHPYEMOM MPEINPHUSTHH 33]Ja€T PENOoIaBaTeb.

KypcoBoii IpoeKT BBIMOIHAETCSA CTYACHTAMH 1OJ PyKOBOJCTBOM IIpeINojaBaTelis, Ha3Ha-
YEHHOTO Kadepoi, mepe KOTOPhIM KaXIbIi CTYIEHT OTYUTHIBACTCS O BBHITIOJHEHUH TPOEKTA
B COOTBETCTBHHM C YTBEP>KACHHBIM I'pa)KOM U paclicaHueM KOHCYIIbTaIUi.

KypcoBoii IpoeKT TOKEH COCTOSITh U3 paCUETHO-TIOSCHUTEIBHOM 3anmicki 00beM 35 — 40
CTpaHMI] PYKONMCHOTO TEKCTa U TpauuecKoi 4acTH, Ha KOTOPOH BbIUEPUYMBAETCS IUJIAH U
paszpe3 (IIOTalMOHHOTO OT/AEICHHS, YePTEeK BBITONHsIETCS Ha jucte Gopmara A-1. Beimon-
HEHHBII MPOEKT 3alIUIAeTCs CTYACHTOM Iepe]l KoMHUccuel npenoasareneid u3 2-3 4eaoBex,
B COCTaB KOTOPOH BXOIHUT PYKOBOJUTENH MPOEKTa. JlaTa 3amnThl Ha3HAYAETCS MHINBUIYab-
HO JUIs1 KQXKJIOTO CTY/ICHTA MPH BbIAAYe 3aaHHsL.

[Tpu BBITOTHEHNH KYPCOBOTO TIPOEKTA MIEPE CTYJICHTOM CTOSIT Cledyrouue 3a0ayu:

1. OTpa3uth pa3BUTHE JAHHOM OTpPaciy MPOMBIIIICHHOCTH HAa COBPEMEHHOM 3Tale, 3Ha-
YEeHHE ¥ TIePCIIEKTUBBI Pa3BUTHS 00OTAIICHHS.

2. B xpatkoii XxapakTepuCTUKe 00OraleHus py/bl IPUBECTU IPAHYIOMETPUUYECKHI COCTaB
PYAbI, TIOCTYNAIOMIEH B OT/ACJICHUE W3MENbUCHHS, U XapaKTEPUCTHKY BENIECTBEHHOTO M XH-
MHYECKOT0 cocTaBa pyabl. HeoOxoaumo Taxxke MpeacTaBUTh TaOauIbl (MM KPUBBIE) CUTOBO-
IO COCTaBa, a TAK)KE JaHHbIE MHHEPAJIOTHYECKOr0 COCTaBa M XMMHUYECKOr0 aHaJIM3a; OCHOB-
HbIe (PU3UYECKUE CBOMCTBA PYAbl © MUHEPAJIOB.

3. BeiOpaTh 1 000CHOBaTh CXEMbI U3MEIbUEHUS, KIaccupuKauu U odoramenus. Paspa-
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0oTath (BBIOpaTh) MPAKTUYECKHE CXEMBI, MPUMEHsSIEMbIEC IJIsi O0OTalleHHs 3aJlaHHOTO THIIA
PYZABI HAa aHAJTOTUYHBIX 00BeKTax. /laTh KpaTkoe OomMcaHWe W MPUBECTH PUCYHOK MPUHITON
CXEMBI; yKa3aTh TEXHOJOTHUECKHUE MoKa3zaresnn oboramenus. Heooxoaumo o60ocHOBATH 1iene-
CO00pa3HOCTh MPUMEHEHHUS BBIOPAHHOW CXEMBI O0OTAIIEHUS ITyTEM €€ CPAaBHEHHS C HECKOJIb-
KAMH JPYTUMH TEXHOJOTHUECKUMH CXEMaMH C YKa3aHHUEM MX HEJOCTaTKOB M MPEUMYIIECTB.
VUuTHIBas CI0)KHOCTH CPAaBHEHUS BCEX BApPHAHTOB, MOXKHO OIPAHUYUTHCS CPABHECHHEM JIBYX-
Tpex BapuaHTOB cxeM. OLEHUTh BEIMYHHY BKPAIJICHHOCTH TOJIE3HBIX MUHEPAJIOB U XapaKTep
UX MPOpacTaHMs U UX BIMSHHE Ha BHIOOP CXEMBbI 00OTalIeH!s], B YaCTHOCTH, Ha BEIOODP YMCia
cTaguii oborameHus. PaccMoTpeTh CrOCOOHOCTh MHHEPAJIOB K MEPEU3METbUCHHIO U OILIa-
MOBaHHIO, 4YTOObI 00OCHOBATH YUCIIO CTaJAUN OOOralleHus U TUIl BHIOMpAaeMOro o0opyaoBa-
HUs. BeiOpaTh kauecTBEHHYIO cXxeMy 00OTraIieHusl.

Ha ocHoBanun BBIOpaHHOH cXeMbl 00OTalIeHUs] U MPUHATON K pacdeTy 0OOCHOBATH Lielie-
co00pa3HOCTh NpUMEHEHHs (PIOTAMOHHBIX peareHToB. [IpencTaBUTh MEXaHU3M JEHCTBUSA
(JIOTAIIMOHHBIX PEareHTOB.

4. IIpousBecTr pacyeT KayeCTBEHHO-KOJIMYECTBEHHOW CXEMBI.

5. BBIMONHUTB pacdeT BOAHO-IIIIAMOBOM CXEMBI.

6.BeIOpate 1 paccunTaTh OCHOBHOE 000pYIOBaHUE.

7. Kpatko omucars MeTO/bI OPOOOBaHMS M KOHTPOJISI TEXHOJIOTHIECKOTO MpoIiecca ¢ Mc-
MIOJIb30BAaHUEM CPEJCTB aBToMaTu3anuu. CieayeT Takke KpaTKo OMUcaTh ammaparsl (ycra-
HOBKH), IPUHSTHIC JUI1 BCIIOMOTATEIbHOTO KOHTPOJISL M PETYJIMPOBAHUSI OCHOBHBIX ITapaMeT-
POB TEXHOJIOTUYECKOTO Ipoliecca 00orameHusl.

8. M31105)KUTh OCHOBHBIE MEPOTIPHSTHUS IO TEXHUKE O€301MacCHOCTH, HAIIPABJICHHBIC HA CHH-
KEHHE YPOBHS TPaBMaTH3Ma, yIy4IIEHUs] CAHUTAPHO-TUTHEHUYECKUX YCIOBUH Tpyaa paboT-
HHUKOB ¥ JIp. (orpaxxneHus, odecreueHne 0e30MacHOCTH MyCKa arperaToB M MalllWH, 3alluTa
OT MOPAKEHUS ANEKTPHUECKUM TOKOM, YCTPOWCTBO BEHTUJISIIIMU, OCBEUICHHUS, 3alIUTa OT Y-
Ma U BUOpAIMH, MEPONIPHUATHS 110 60pbOE € 3aMbIIICHHOCTHIO U T.11.).

Cooepoicanue u oghopmienue nOACHUMENLHOU 3ANUCKU K 3A0AHUI0 HA KYPCOBOE NPOeKmuU-
posanue no promayuu
Bo BBeneHuu oTpaxkaeTcsl pa3BUTHE JAHHON OTPACIHM MPOMBIIUIEHHOCTH Ha COBPEMEHHOM
9Tare, 3HaYCHUE U MEePCIICKTUBBI Pa3BUTHUS oOoraiieHus. B kpaTkoil xapakTepucTuke odora-
HICHUST PYABl MPUBOAATCS TPaHYIOMETPUUYECKUI COCTaB PY/bl, MOCTYMAIOIIEH B OTIEICHUE
U3MEIBLUYCHHS, U XapaKTEPUCTUKA BEIICCTBEHHOTO M XUMHYECKOTO COCTaBa pyabl. B pasmene
JOJKHBI OBITH TaONUIIBI (MM KPUBBIE) CUTOBOTO COCTaBa, a TaKXKe JaHHbIE MUHEpajoruye-
CKOTO COCTaBa M XMMHYECKOTO aHAN3a; OCHOBHBIC (DM3MYECKHE CBOWCTBA PYIbl U MHHEpa-
70B. BriOop 1 000CHOBaHME CXEMBI M3MEIbUCHHUs, KiIaccupukanuu u odoramenus. B atom
pazzene HeoOXoAUMO pa3paldoTarh (BbIOPATh) MPAKTUUECKHUE CXEMBI, IPUMEHSIEMbIE ISl 000-
raieHus pyJl Ha aHAIOTUYHBIX 00BeKTax. J[aTh KpaTkoe OMUCaHUE W MPHUBECTH PHUCYHOK
MIPUHATON CXEMBI; yKa3aTh TEXHOJIOTMYECKHUE IMOoKa3aTenu oborameHus. Heooxogumo oboc-
HOBaTh I11€J1ecO00pa3HOCTh MPUMEHEHHsI BBHIOpAHHOW CXeMbl obOoraimeHus. J[jas 3TOoro BbI-
OpaHHas cxeMa CPaBHHBACTCS C HECKOJBKHMH JIPYTUMHU TEXHOJOTHYCCKHMH CXEMaMH, yKa-
3BIBAIOTCSA UX HEOCTATKH U MPEUMYIIECTBA. YUUTHIBAsI CIIOKHOCTh CPAaBHEHHSI BCEX BapHaH-
TOB MPU KYPCOBOM MPOCKTUPOBAHUH, MOKHO OIPAaHUYHUTHCS CPaBHCHHUEM JIBYX-TpEX BapHaH-
TOB CXEM.
BennurnHa BKparuIeHHOCTH TIOJIC3HBIX MHHEPAIOB M XapaKTep WX MPOPACTaHUsS BIHSIOT
Ha BBHIOOP CXEeMBI 00OTalleHus], B YaCTHOCTH, Ha BBIOOp umcna craauil oborameHus. Croco0-
HOCTh MHUHEPAJIOB K IMEPEH3MENIbUYCHUIO U ONUIAMOBAHUIO TAK)KE BJIMSCT HA YHCIO CTATUi
oboraIeHust 1 Ha THUI BeIOMpaemMoro obopyaoBanus. CienyeT yuduThIBaTh, YTO MEPEU3METb-
YeHHE W ONIJIAMOBAaHWE BPEIHO BO BCEX CIydasX M MO3TOMY HEOOXOJIUMO MPUMEHEHHE 00JTh-
[I0TO YKcia cTaauid oboramenus. [locie aHanmm3a Bcex MaTepUaaoB BEIOMPACTCS] KAUYECTBEH-
Has cxema oOoraimeHus. MiMess Ka4eCTBCHHYIO XapaKTEPUCTHKY ChIPhs, PACCUUTHIBAIOT Kade-
CTBEHHO-KOJIMYECTBEHHYIO cxemy oboramienus. [Ipu odopmiieHnn KypcoOBOro MpOEKTa HET
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HEO0OXOIUMOCTH MPUBOUTH PACUYET BCEX y3JIOB CXEMBbI; JOCTATOYHO MPUBECTH pacUeT OJTHOTO
y3I1a.
dopma 3aIUCH Ka4eCTBEHHO-KOJIMYECTBEHHON CXEMBI 000TalleHUs

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

Hcxons U3 MaHHBIX Ka4yeCTBEHHO-KOJIMYECTBEHHOTO pacdeTa TEXHOJOTHYECKOW CXEMBI
o0oraieHus1, COCTaBIAETCS HTOTOBBIN OalaHC MPOTYKTOB OOOTaIlICHHS.

PacueT BojgHO-1IITaMOBOM cXeMbl. L{enb MpoeKTHpOBaHUS W pacyeTa BOTHO-IILIAMOBOM
CXeMBI - o0ecredeHrne onTUMaiabHoro oTHomeHus JK:T B omepamusx cxemsbl; OnpeaesieHue
KOJIMYECTBA BOJIBI, 100aBIIsIeMOH (MIJTM BBIBOAMMOI) B TOM WJIM MHOM OTIEpaIMK; OTpeIeIICHIE
o01Iero pacxoza BOJbI M COCTaBlIeHHE OamaHCcoB 1Mo Boxe ( oOmeit u cBexeii ). [Ipu pacuere
CJIEZIyeT YYUTBIBaTh, YTO CYMMAapHOE KOJHMYECTBO BOJbI, MOCTYIIAIOMICH B TPOIIECC, BCETAa
JIOJDKHO OBITH paBHBIM CyMMAapHOMY KOJHYECTBY BOJBI, YXOASAIIEMY W3 Tpolecca ¢ KOHEU-
HBIMU TpoayKTamu. O6mas notpedHocTh BobI 11 1iexa (padpuxu) Ha 10-15 % npesbimaer
noTpeOiieHne BOJBI U1l TEXHOJOTHUECKUX Leel (Ha CMBIB IOJIOB, MMPOMBIBKY almapaToB U
T.11.). [losHOrO pacdera BOJHO-IIJIAMOBOM CXEMbI B MOSICHUTEIILHOW 3alUCKe MPOBOJIUTH HE
Tpebyercsa. HeoOxoanmo mokasarh MOCIEI0BATEIbHOCTh pacyeTa, yKazaTh pacueTHbie (op-
MYJIbl 1 OKOHYATEJIbHBIC Pe3yJIbTaThl pacuera. JlaHHbIC pacyeTa CBOASTCSA B OTIEIBbHYIO Ta0-
VLY.

dopma 3anKcH BOJIHO-IIIIAMOBOM CXEMBI

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

JUis onTUMU3aIMK [TPOLECCOB M3MENbUYEHUs, KiIaccupuKauu, o0orameHus 1 T.10. He-
00X0IMMO MPOBOJUTH KAXKIYI0 omepanuio oOpaboTku npu nomydeHuu 3HadeHus XK:T (R).
3T 3HaueHUs OepyTcs MCXOJ U3 MPAKTHUECKUX WM HCCIIEAOBATENbCKUX JaHHBIX. Pazxu-
KEHHE NPOJYKTOB OCYILECTBIIAETCS JOOABIEHUEM BOJBI, YTO JIETKO OCYLIECTBUMO. YMEHb-
menue otHomeHus XX:T Tpebyer omepanuii 00e3BOKMBAaHUSA, KOTOPbIE 3HAYUTENBHO CIIOXK-
Hee. [Toaromy onepannn 06e3BOKUBaHUS CIIEIyeT BBOJAUTh B CXEMY B KpallHUX Cllydyasix, KO-
I71a OHM HEOOXOJIMMBI JUIs TIOBBIILICHUS TEXHOJIOIMYECKHX Moka3aTeneil. HopMel pacxoaa no-
MOJIHUTEIILHON BOJIBI, SIBJISIFOTCSI TOKE MCXOJHBIMU TOKa3aTeNsIMU, HEOOXOAUMBIMU NIPU pac-
4yeTe BOJOIIJIAMOBOM CXeMBbl. BIaKHOCTh OTAENBHBIX MPOLYKTOB, MMEIOIINUX OTHOCUTEIBHO
MOCTOSTHHYIO WJIN KOJIEOIIONIYIOCs B Y3KHUX IMpejiesaxX 3HaueHUI BEIMUUHY, TAaKKe COCTABIISET
IPYIIy UCXOAHBIX IMOKa3aTeeH s pacyeTa BOAOLUUIAMOBOM CXEMBI.

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

Ha ocHOBaHHHU TE€XHOJOTMYECKON CXeMbl 00OTalleHUs] TPOU3BOJSATCS BBIOOp M pacyer
obopynosanusi. [Ipu BeiOOpe 000pymOBaHMS pelIaroTcss B OCHOBHOM TpH Borpoca: 1) BbIOop
Tuna ¢QJIOTAllMOHHON MaluHbL; 2) onpeseneHne TpedyeMoro oobema (GproTaloHHON Malu-
HBI B 3aBHCHUMOCTH OT YCIIOBUI €€ paboThl U pa3Mepsl; 3) onpeaeseHle ONTUMAIBHOTO B TEX-
HOJIOTUYECKOM M TEXHUKO-DKOHOMUYECKOM OTHOILIEHUSIX pa3Mepa (HIoTallnOHHONW MallUHbI U
B CBSI3U C 3TUM HEOOXOJMMOr0 KOJMYECTBA YCTAHABIMBAEMBIX (DIOTAIIMOHHBIX MamuH. Tak
KaK pacueT CBOJUTCS B OCHOBHOM K OIPEIEICHHUIO KOJIUYECTBA 000PYAOBaHU, TO LEJIeCO00-
pa3HoO Bce 000pyOBAaHHE CBECTH B TAOJIUILY.
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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 IS JO3UPOBKU U PABHOMEPHOM MOJIa4M PEAr€HTOB.
[lo pe3ynpTaTaM BBIIOJHEHHBIX PACYETOB BBIIOJIHHUTH IPOEKT KOMIIOHOBOYHOT'O pelle-
HUs (IOTAIMOHHBIX MAIIHH, TUTAaH U pa3pe3 (PIoTalmoHHOro 1exa.

IIpuMmepHBIii IepeYeHb TEM KypCOBOIO IIPOECKTA

No [IpousBoau- MaccoBas
Bapu- HaunmeHoBaHue mMoae3HOro HCKOmaeMoro 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 0,7ul,5

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. MengHo-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) H.TIaHI/IpyeMbIe pe3yJabTaThbl oﬁyqe}mﬂ H OLICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.

Ilpumepnoe cooepicanue:

CtpyKTypHBII
3JIEMEHT

KOMIICTCHIIU

ITnanupyemble pe3yabTaTbl 00y4eHUs

O1neHOYHBIC CPEACTBA

I1K-4 roToBHOCTBIO OCYIIECCTBJIATD TEXHUIECCKOEC PYKOBOJACTBO N'OPHBIMUA M B3PBIBHBIMHA pa60TaMn nmpu 3KCHJ’IyaTaIII/IOHHOﬁ pa3BEaKe, ).IOﬁbI‘le
TBEPALIX MOJE3HBIX HCKONMAEMbIX, CTPOUTECILCTBE U IKCIJIyaTallMA IMMOA3€MHBIX 06'beKTOB, HEMOCPEACTBCHHO YIIPABJATH MPpOoECCaMHu HaA MPO-
HU3BOACTBCHHbBIX 00LEKTOB

3HaTh OCHOBHBIC TIOHSTHSI METOJOB, CIOCOOOB U |Ilepeuens meopemuueckux 60npocos K IK3AMEHY:
CPEICTB TIOJTYYEHHUS CHIPbSI M KOHIIGHTPATOB 1. CymHocTb, INIaBHBIE 0COOEHHOCTH U KiacCU(UKaIus (IOTAIMOHHBIX MPO-
IIpH IepepabOTKH MOJIE3HBIX HCKOMTaeMbIX 11ECCOB.
2. OcHoBHbIE (PaKTOPBI, BIUSIONINE HA TEXHOJIOTHIO (PIIOTAIIHH.
Ymetp BBIOMPATh TEXHOJOTHUIO MTPOU3BOJICTBA PAdOT 1O
Ilpumepnvie npakmuueckue 3a0anusn 013 IK3amena:
00OTaIl[eHUI0 TOJIE3HBIX HCKOMAEeMbIX, MpHMe- .
CocTaBUTh CXE€MY U peareHTHBIN peXuM AJs (IIOTAIH PY/IbI
HATH CIIOCOOBI U CpeacTBa AJid MOJTY4YCHUS KOH-
JTUIMOHHBIX KOHIICHTPATOB
Bnaners CIIOCOOHOCTBIO BBIOMpATh M PAaCCUUTHIBATH OC- | Peumuums 3a0auy:

HOBHBIC TEXHOJIOTUYECKHE MapameTphl 3¢ dek-
TUBHOTO M JKOJIOTHYECKH OE€30MacHOTO IMPOU3-
BOJICTBa PabOT MO mepepadoTKe U 00OTaIIeHUIO
MHHEPAJIbHOTO ChIpbsS Ha OCHOBE 3HAHWUI IPHUH-
UIOB (DITOTAIMOHHOTO MPOEKTUPOBAHUS TEX-
HOJIOTMYECKHUX CXEM O0OraTUTEIHLHOTO mpous-
BOJICTBA M BEIOOpPA OCHOBHOTO W BCIIOMOTATENb-
HOTO 000TaTHTEIHHOTO 000PYIOBAHHS

Onpenenuth TEXHOJIOTHUECKHE TTOKa3aTenH (PIOTAIIMOHHOTO 000TalleHus] MeTHOM
pYAbL:

- BBIXOJI MEIHOT'O KOHIIEHTpaTa,

- BBIXOJ XBOCTOB,

- Maccy XBOCTOB,

- U3BJICUCHUE MEJIU B MEJHBIN KOHIIEHTpAT,

- U3BJICYCHUE MEAM B XBOCTHI JIJIsl YCIIOBUM, YKa3aHHBIX B TA0I.

Pe3ynbrarhl pacuera TEXHOJIOTHYECKUX TTOKa3aTeneld ohOpMUTh B BUJIE CTAaHIAPTHOU




CTpyKTypHBIii
JJIEMEHT
KOMIIETCHIINH

[Tnarupyemblie pe3yabTaThl O0ydeHHS

OneHouHble CpeCTBA

TaOJIULIBI.
OnpeenuTh MapKy METHOTO KOHIIEHTpATa U3 TaoJl.

IIK-5 roToOBHOCTHI0 IEMOHCTPUPOBATH HABBIKU Pa3pad0TKH MJIAHOB MEPONPUSATHIA 110 CHUKEHUIO TEXHOTeHHOI HArPY3KH NPOU3BOJICTBA HA
OKPY:KAIOIIYI0 Cpely NMPHU IKCILIyaTAMOHHOM pa3Be/aKe, 100bIUe U nepepadoTKe TBEPAbIX MOJIE3HBIX HCKOMAEMBbIX, 4 TAKKe NPU CTPOUTEb-
CTBE U IKCILTYaTalNu

3HaTh HAyYYHBIE METOJbI M MEPONIPHATHUS 110 cHUKe- | Ilepeuens meopemuueckux 60npocos K IK3ameny:
HHUIO TEXHOTEHHOM HATPY3KH HAa OKPYKAIOILYIO 1. CymHocTh, IIaBHbIE 0COOGHHOCTU U Kinaccudukanus (IOTAIHOHHBIX MPO-
cpejly IpH JKCILTyaTallMOHHOH pa3BesKe, 10- L1ECCOB.
ObIue 1 n1epepaboTKe TBEPABIX MOJIE3HBIX HCKO- 2. CymHOCTb, IJIaBHBIE OCOOEHHOCTH U KiaccH(uKauus (IOTalMOHHBIX pea-
HaeMbIX OHTOB.
VMeTb NPUMEHSATH HAYYHBIE METOIBI U MEPOIIPUSATHS
TI0 CHMYKEHHIO TEXHOTE€HHON Harpy3ku Ha Ok- | IIpumepnvle npakmuueckue 3a0anus o1 IK3IAMEHa:
PYAIOIYIO Cpey IPHU SKCILTyaTalMOHHOM COCTaBUTh CXEMY M PEareHTHBIN pexkuM s (GIoTaluy pyibl
pasBejike, 100bIUE U IepepaboTKe TBEPABIX MO-
JIe3HBIX UCKOITAeMbIX
Buazetsb HaBBIKAMH IIPUMEHEHHUS HAyYHBIX METOJIOB Pewiums 3a0auu:

MEpONPHUITHI MO CHUKEHUIO TEXHOT€HHOW Ha-
IPy3KH Ha OKPYKaloIlyI0 Cpelly MpH dKCILTya-
TAIMOHHOM pa3Belike, JOObIUE U MepepadoTKe

TBEPJIBIX MOJIE3HBIX HCKOITAEMBIX

Kakoit OyneT KoHIIeHTpanus pacTBopa cyibhaTa MeaH, HOTYYEHHOTO P pacTBOpe-
Huu 10 r megHoro kynmopoca (CuSO4 . 5 H20) B 300 mi1 Boas1?

PactBop kaxoit koHueHTpauu (%) nomyuutcs npu pactsopernn 0.01 momnst CuSOy B
100 r Bog®I?

IIK-12 ror0BHOCTHI0 ONIEPATHBHO YCTPAHATH HAPYLICHUS NIPOU3BOJICTBEHHBIX MPOLECCOB, BECTH NEPBUYHBIN y4YeT BbINOJIHsIEMbIX padoT,
aHAJIM3MPOBATH ONEPATHBHBbIC M TEKYIIHE MOKa3aTeId NPOU3BOACTBA, 000CHOBBIBATH NMPEAJI0KeHHSI 110 COBEPIICHCTBOBAHUIO OPraHU3ALUHI

NPOU3BOACTBA

3HaTh

OCHOBHBIC TCHACHIUWU Pa3BUTUA TIPOU3BOJACT-
BCHHBIX ITPOLECCOB, ITOKA3aTCJIN IMIPOMU3BOJACTBA

Ilepeuens meopemuueckux 60npocos K IK3amMeny:
1. DnemeHTapHBIN aKkT Mporecca NeHHOM (aoTaruu.
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CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeCTBA
KOMIIETCHIIMH
2. CKOpOCTb H CEJIIEKTUBHOCTH (PIIOTAIUH.
3. ®noTauus 4acTHIl Pa3InIHON KPYITHOCTH
Ymeth IPUMEHTh W3Y4YEHHbIE TEHJEHIUH Ppa3BUTHUS
Ilpumepnvie npaxmuyeckue 3a0anusn 014 IK3amena:
IIPOU3BOJICTBEHHBIX IIPOLIECCOB, IOKAa3aTENIN .
. CocTaBUTh CXEMY M PEareHTHBIA PEKUM I (DIOTAUU PYIbI
MIPOU3BOJICTBA B TPO(PECCHOHATBHOMN JesTelNb-
HOCTH
Buianmers TEHJCHIMSMH pa3BUTUS IPOU3BOJCTBEHHBIX | Pemiumo 3aoauy:

MPOIIECCOB, MOKAa3aTeIH MPOU3BOJACTBA B IMPO-
(hecCHOHATBLHOM e TEIIbHOCTH

OnpenenuTh MacCOBYIO JIOJIFO MEJIM B KOHIICHTPATE, COCTOSAIIEM U3 MHUPUTA U MUHE-
pajioB, YKa3aHHBIX B TaOuIE (110 3a/1aHUIO)

ITK-19 roToBHOCTBIO K pa3padoTKe NPOEKTHHIX MHHOBALMOHHBIX PelIeHNH 110 IKCIUIyaTAMOHHOI pa3Be/iKe, 100bIYe, NepepadoTKe TBepAbIX
110J1e3HbIX HCKONAEMbIX, CTPOUTEJIBCTBY H IKCIUIYATAIMH TO/I3eMHBIX 00bEKTOB

3HaTh OCHOBHBIE TEHJCHIIUN PA3BUTH HHHOBAMOH- | Ilepeuens meopemuueckux 60npocoé K IK3ameny:
HBIX peleHuil no nepepaboTke TBEPAbIX moje3- | 1. TexHonorus ¢aotanroHHoro npouecca. CoBpeMeHHbIE TEHACHIUN Pa3BUTHSL.
HBIX HCKOIaEMBbIX 2. Ponb 1 MecTO (prOTAIMOHHBIX METOJOB OOOTalleHus MpH nepepadboTke yr-
JIed, pyZ YE€pPHBIX, IIBETHBIX U PEIKUX METAJIOB.
YMeTb [IPUMEHATH U3YYEHHBIE TEHACHIINU PA3BUTHUSA Ilpumepnvie npakmuueckue 3a0anus 014 IK3IAMEHA:
MHHOBAIIMOHHBIX PEUICHU 1o nepepadoTke CocTaBUTh CXe€My U peareHTHBIA peKuM A (IOTAUU PYIbI
TBEPABIX MOJIE3HBIX NCKOMAEMbIX
Buianers TEHACHLUAMU Pa3BUTH UHHOBALIMOHHBIX pe- Pewums 3a0auy:

LIEHUH I10 nepepa60TI<e TBCPABIX ITOJIC3HBIX HUC-
KOImacMBbIX

Paccuntarh TeXHOJIOTHYECKHE TTOKA3aTeNH odoramieHus (IoTallmoOHHOTrOo 1iexa. Pe-
3yJIBTATHI PEACTABUTH B TaOymIile. MicxoaHable nanHbie: MaccoBas joist Cu B pyne —
0,9 %, B xonuentpare — 20 %, B xBoctax — 0,1 %.

IICK-6-4 cnioco0HOCTBIO pa3padaThiBaTh U PeaJu30BbIBATH NPOEKTHI MPOU3BOACTBA NPH NepepadoTKke MUHEPAJIBLHOI0 H TEXHOT€HHOT'0 ChIPbs
Ha OCHOB¢ COBpeMeHHOﬁ METOI0JIOIMH MPOEKTUPOBAHUA, PACCUUTHIBATDL MMPOU3BOAUTEC/ILHOCTD U ONIPEACTIATH MapaMETPbI OﬁOpleOBaHl/lﬂ
oboraTurteabHbIX (pabpuk

3HaTh

BCC 3Tallbl IPOU3BOACTBA ITPpHU Hepepa60TKe MH-
HCPAJIbHOI'0O U TCXHOI'CHHOI'O ChIPhs HAa OCHOBC

Ilepeuensy meopemuueckux 60npocos K IK3ameny:
1. OcHoBHbI€ ()aKTOPBHI, BIUSIONINE HA TEXHOJOTHIO (JI0OTaUH.
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CTpyKTypHBIii

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouHble CpeCTBA
KOMIIETCHIINH
COBPEMEHHOM METOJI0JIOTUU MTPOESKTUPOBAHUS 2. Knaccudukauus grotoMamivi u TpeOOBaHUS, IPEABSIBISEMbIE K HUM.
3. Bri6op, pacuetr 1 KOMIIOHOBKa OCHOBHOI'O W BCIIOMOTATENILHOTO (yioTa-
IIMOHHOTO 000PYIOBaHUS
Ymeth aHAJIM3UPOBATH BCE TAIlbl IPOU3BOJICTBA IIPU
Ilpumepnvle npakmuueckue 3a0anusn 01 IK3amena:
nepepaboTKe MUHEPATLHOTO U TEXHOTCHHOTO .
. CocTaBUTh CXeMy U peareHTHBIN peXuM AJsl GIOTAIH PY/IbI
CBIPbSl HA OCHOBE COBPEMEHHON METOJI0JIOTUU
MIPOEKTUPOBAHUS
Bnagets rpolieccaMy MPOM3BOACTBA MPH MepepadoTKe

MHHCPAJIBHOI'0 U TEXHOI'CHHOI'O ChIPbA HA OC-
HOBC COBpeMeHHOﬁ MCTOJOJIOTHHU ITPOCKTUPO-
BaHUA

Pewiump 3a0auy:
Omnpenenuth TpeOyeMblii 00BEM B KOJTUYECTBO KaMep (DIOTAIMOHHBIX MAITHH JIJIS
yCIIOBUH, YKa3aHHbBIX B Tabnulle (TI0 3aJaHuI0).

IICK-6-5 roToBHOCTHIO NMPUMEHATDH COBPEMEHHBIE I/IH(l)OpMaIII/IOHHI)Ie TEXHOJOT'MH, aABTOMATU3UPOBAHHBIC CUCTEMBI IIPOCKTUPOBAHUA odora-

THTECJbHBIX II

OMU3BOJACTB

3HaTh

MIPUHLIMIIBI K1 METO/IbI CO3/IaHUSI COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOJIOTUN B IIpaKTHYe-
CKOM1 1eATeNbHOCTH 000TaTUTENbHBIX POU3-
BOJZICTB

Ilepeuens meopemuueckux 60npocos K IK3ameny:
1. OcHoBHbIE (aKTOPBI, BIUSAIONINE HA TEXHOJIOTHIO (JIOTALIMH.
2. TexXHOIOTHYECKHE CXEMBI M PeareHTHBIE PEKUMBI (DIOTAIMH Pyl IBETHBIX,
YEPHBIX METAJLIOB U HEMETAJUIMYECKOTO ChIPBSI.

VYmeTb MNPHUMCEHATHh NPUHOMUIIBI U METOJAbI CO3JJaHUA CO-
o Hpumepnbze npakmuueckue 3a0anusn 01 IK3AMEHA:
BPEMCHHBIX HH(bOpMaHHOHHLIX TEXHOJIOTHUHU B o
o CocTaBUTh CXEMY U PCarcHTHBIN PCKUM I (1)HOTaHI/II/I PyAabl
MPAKTUYCCKOHN ACATCIBHOCTU 000TaTUTEIBLHBIX
IIPONU3BOJICTB
BJ‘Ia,ZleTI) IMpUHOHUIIaAMU U ME€TOAaMH CO3aaHHsA COBPEMCH- Buvinonanumo 3a0anue:

HBIX UH()OPMAIIMOHHBIX TEXHOJIOTHI B IPAKTH-
YeCKOM JeATENIbHOCTH 000raTUTEIbHBIX MPOU3-
BOJICTB

Bri6pats 1 060cHOBaThH cxemy oboramienus pyasl. CrenaTs pacdyeT KaueCTBEHHO-
KOJIMYECTBEHHOW U BOJOILIAMOBON CXEM, a TaK)Ke OCHOBHOTO 00opynoBanus (¢io-
TOMAIIIMHBI, KOHTAKTHBIC YaHbl). KpymTHOCTh M3METbYEHHOM PY/Ibl, MACCOBYIO JOJTIO
[IEHHOTO KOMITIOHEHTA B Py/e, MPOU3BOAUTEIHHOCTh MPUHATH IO TAOIHUIIE.
Hanpumep: ncxonHsle JaHHBIC: COJIEp)KaHUE B M3MEIbUeHHOH pyne kinacca -0,074
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CTpyKTypHBIii
AJEMEHT [Tnarupyemblie pe3yabTaThl O0ydeHHS OueHouHbIE CPEACTBA
KOMIIETCHIINH

MM — 60 %; maccoBas nons Cu B pyne — 1,0 %; pyaHble MUHEPAJIbI— XaJIbKOIIUPUT
(CuFeSy;), 6opuut (CusFeSys); mpor3BoAUTETBHOCTD (IIOTAIIMOHHOM (hadpuku — 5
MJIH.T/TOL.




0) Ilopsinox mpoBeaeHUsI MPOMEKYTOYHOM ATTECTAIMH, NMOKAa3aTeJd U KPUTEPUH
OLICHUBAHUS:

[TpoMexxyTouHasi aTTecTanus 1Mo AUCHUILTHHE «DIOTAIMOHHBIN METOJ| 00OTaIICHUS
BKJIIOUAET TEOPETUUYECKHE BOIMPOCHI, O3BOJIAIONINE OLIEHUTh YPOBEHb YCBOEHUSI O0y4aroUu-
MUCS 3HAHHUH, U TIPAKTUYECKUE 3a7aHUs, BEIIBIAIONINE CTETIEHb COPMUPOBAHHOCTA YMEHUN
U BJIaJICHUH, MPOBOJIUTCS B JOpME 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 BOMPOCA U OJHO NMPAKTHUYECKOE
3a/laHue.

DK3aMeH MPOBOAUTCS Mo OmiieTam, OXBaThIBAIOIIUM BECh MpoiieHHbIH MaTepuai. [1o
OKOHYaHUM OTBETA HK3aMEHATOpP MOJKET 3aJaTh CTYIEHTY JONOJHUTEIbHBIE U YTOUYHSIOIINE
BONpOCHI. [10J10)KUTEIBHBIM TaK)Ke OyJET CTPEMIIEHHE CTYAEHTA U3JI0KUThH Pa3IMuHbIE TOUKU
3peHUsl Ha pacCMaTPUBAEMYIO IIPOOJIEMY, BBIPA3UTh CBOE OTHOLICHHE K HEeU, IPUMEHHUTH T€O-
peTHYecKHe 3HaHUsI 10 COBPEMEHHBIM IIpoOieMaM 00OTralleHHsI T0JIE3HBIX UCKOIIaEMBbIX.

IToka3aTeu U KpUTEPUH OLIEHMBAHUSA IK3aMeHA:

— Ha OILIEHKY «OTIWYHO» (5 OamoB) — 00y4aromuiics MOKa3bIBaeT BHICOKHI YPOBEHB
c(OpMUPOBAHHOCTH KOMIIETEHLIUH, T.€. CTYJEHT, IPEACTABIsAET BCECTOPOHHEE, CUCTEMATHUe-
CKO€ U TiTyOOKOe 3HaHUE y4eOHO-IIPOrpaMMHOT0 MaTepuana, yMEHUE CBOOOJHO BBHIMOIHAThH
3aJlaHusl, TPEAYCMOTPEHHBIE MTPOrPAMMOM, YCBOUBIIMKA OCHOBHYIO M 3HAKOMBIN C JIOMOJIHHU-
TEJIBbHON JUTEPaTypol, PEKOMEHJI0BaHHOM Mporpammoil. Kak mpaBuio, oueHka "OTIu4yHO"
BBICTABJISICTCS CTYACHTaM, YCBOMBIIMM B3aMMOCBS3b OCHOBHBIX ITOHATHUN JUCLUIUIMHBI B UX
3HaYEHUH Il IproOpeTraeMoii podeccuu, MPOSBUBIIUM TBOPUYECKUE CITIOCOOHOCTU B MOHHU-
MaHHH, U3JI0)KEHUH U UCTIOIB30BaHUH YU€OHO-TIPOTPaMMHOTO MaTepHaa.;

— Ha OLEHKY «xopomio» (4 0anna) — oOydJaroIuiics MOKa3bIBaeT CPEIHHUN YPOBEHb
c(OpMHUPOBAHHOCTH KOMIIETEHIMH, T.€. CTYIEHT MNPEACTaBIsAET IMOJIHOE 3HaHUE Y4YeOHO-
IIPOrpaMMHOI0 MaTEpHalia, YCIECIIHO BBINOIHAIOIINN IPEAYCMOTPEHHBIE B IIpOrpamMMe 3a1a-
HUs, YCBOMBIIMN OCHOBHYIO JINTEPATypy, PEKOMEHIOBaHHYIO B Iporpamme. Kak mpasuio,
OLICHKa "XOpoIIO" BBICTABIIAETCS CTYINEHTAaM, [TOKa3aBIIUM CUCTEMAaTHUECKUN XapakTep 3Ha-
HUM MO AUCUMILIIMHE U CIIOCOOHBIM K UX CaMOCTOSITEIbHOMY IMONOJIHEHHIO U OOHOBJICHUIO B
X0/Jie JanpHeimel yaueoHol paboTsl 1 pohecCHOHATBLHOMN 1eATEIbHOCTH;

— Ha OIICHKY «yJOBJIETBOPUTEIbHO» (3 Oayuta) — 0Oyuaromuiics moka3bplBaeT Moporo-
BBl YpOBEHb C(HOPMHUPOBAHHOCTH KOMIETEHLUH, T.€. CTYACHT, IPECTaBIsAEeT 3HAaHUsI OCHOB-
HOT0 y4eOHO-TIpOrpaMMHOr0 MaTepuaia B 00beMe, He0OX0IMMOM Ui AajbHelel yueObl u
npecTosIel padoThl MO CIEUATBHOCTH, CIIPABISAIOUIMNICS C BBINOJIHEHUEM 3a/1aHuil, mpe-
JyCMOTPEHHBIX MPOrpaMMOM, 3HAKOMBIM C OCHOBHOM JIMTEPATYPOH, PEKOMEHIOBAaHHON IIPO-
rpamMMoil. Kak mpaBuio, oreHka 'yJOBJIETBOPUTEIBHO' BBICTABIIAETCA CTYIEHTAM, JIOIyC-
THUBIIMM IOTPEMIHOCTA B OTBETE HA dK3aMEHE M IIPU BBINOJHEHHH 3K3AMEHAIIMOHHBIX 3aj1a-
HUH, HO 00JaJaromKUM HEOOXOIUMBIMH 3HAHUSAMH JUIS UX YCTPAHEHUS IOJ PYKOBOJCTBOM
IIPEeno/1aBaTels;

— Ha OICHKY «HEYIOBJIECTBOPHUTEIHLHO» » (2 Oayuta) — pe3yabpTaT 00y4eHus He TOCTHT-
HYT, O0y4aronIuiicsi He MOXET MOKa3aTh 3HAHUS Ha YPOBHE BOCIPOU3BEIEHUS U OOBICHEHUS
UHpOpMaLIMU, HE MOXKET MOKa3aTh MHTEJJIEKTYalIbHbIE HABBIKHM PEIIeHUs MPOCTHIX 33]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 «HEYJOBIETBOpHUTENbHO» (1 Oamn) — oOydaroluiics He MOXKET MoKa3aTh
3HAHUS HAa YPOBHE BOCIIPOM3BEACHUS U OOBSICHEHHs] MHPOPMAIMH, HE MOXET MoKa3aTh WH-
TEJUIEKTyaJIbHbIE HABBIKU PEILIEHUS IPOCTHIX 3a4a4.



IToxa3aTe/n U KPUTEPHH OLICHMBAHUSI KYPCOBOI'0 IIPOEKTA:

Ha OIEHKY «OTIUYHO» (5 OamnoB) — paboTa BHIITOTHEHA B COOTBETCTBUU C 3aJIaHHEM,
oOyyaromuiicss NOKa3bIBaeT BHICOKUI YPOBEHb 3HAHMW HE TOJBKO Ha YPOBHE BOCIPOM3BEIE-
HUS U O0BACHEHMs] MH(POPMALIMU, HO ¥ MHTEJUIEKTYaJbHbIC HABBIKM PELIeHUs MpoOseM U 3a-
Jlad, HAXOXKJICHHUS YHUKAIbHBIX OTBETOB K IpoOieMaM, OLIEHKA M BBIHECEHUS KPUTHYECKUX
CY)XJICHUM;

Ha OIEHKY «xopouio» (4 Oamna) — paboTa BBHINOJHEHAa B COOTBETCTBHU C 33JaHUEM,
o0yyaroIuiicsl MOKa3blBaeT 3HAHUS HE TOJbKO HA YPOBHE BOCIPOM3BEIEHUS U OOBACHEHUS
uHPOpPMALIMK, HO M HMHTEJUIEKTyaJbHbIE HABBIKA PELICHHS MPOOJEM M 3a/1ad, HaXOXKICHHS
YHUKAJIbHBIX OTBETOB K IpodiieMawm;

Ha OLIEHKY «YAOBJIETBOPUTENIBbHOY (3 Oamna) — paboTa BBIIOJIHEHA B COOTBETCTBUU C 3a-
JlaHueM, oOyJaroIMics OKa3bIBaeT 3HAHUS Ha YPOBHE BOCIPOU3BEIEHUS U OOBSICHEHUS UH-
(dopmanuy, MHTEIJIEKTYaJIbHBIE HABBIKU PELICHHUS TIPOCTHIX 3a7ay;

Ha OLEHKY «HEYAOBJIETBOPUTENIbHO» (2 Oaiia) — 3aaHue MPernoAaBaTesis BHIIOJIHEHO
YaCTUYHO, B IPOIIECCE 3alIMThI pabOThl 00YUYAIOMIMICS JOMYCKAET CYIIECTBEHHBIC OIIMOKH,
HE MOXKET I10Ka3aTh MHTEIJIEKTYaIbHbIE HABbIKU PELICHUs IOCTaBIEHHON 3a1a4H.

Ha OIICHKY «HEYIOBJIETBOpUTENbHO» (1 Oamn) — 3amaHue mpernojgaBaTessl BBHIIOJIHEHO
YaCTUYHO, OOyYaroIUiCsl He MOXET BOCIIPOU3BECTH M OOBSICHUTH COZIEp)KaHUE, HE MOXKET
MI0KAa3aTh MHTEJUIEKTYyalbHblE HABBIKU PEIICHUSI IOCTABJIEHHOM 3a/1a4.

8 YueOHo-MeToan4ueckoe u MHGpOPpManMoOHHOe o0ecniedeHue JUCHUILINHBI (MOIYJIsT)

a) OcHoBHAas JIUTEpPaTypa

1. Ao0pamos, A.A. ®notarmoHHBIC METOIBI OOOTAIICHUS [ DJIEKTPOHHBINA pecypc] : yueo-
HuK / A.A. AGpamoB. — DnekTpoH. naH. — Mocksa : ['opHas kuwura, 2017. — 600 c. —
ISBN 978-5-98672-413-3. — Pexwum noctyna: https://e.lanbook.com/book/111390

2. bouapos, B.A. ®noranmoHHoe oOoraiieHre Moje3HbIX MCKOMAEMBbIX [DIEeKTPOHHBII
pecypce] : yuebnuk / B.A. bouapos, B.A. Urnatkuna, T.W. FOmmua. — Mocksa : ['opHas
kaura, 2017. — 837 c¢. — ISBN 978-5-98672-414-0. — Pexum poctyna:
https://e.lanbook.com/book/111386

0) /lomosiHUTEIbHAS JIUTEpPATypa

1. AGpamoB, A.A. ®noTanmoHHBIE METOJbI oOoramieHus [DIeKTPOHHBI pecypce] :
yueOHuK / A.A. AbpamoB. — 4-e, u3n. — Mocksa : ['opras kuura, 2016. — 595 c. — ISBN
978-5-98672-413-3. — Pexum nocryna: https://e.lanbook.com/book/74374

2. Copokun, M.M. ®noTanimoHHBIE METO/ABI OOOTaleHusl. XUMUYECKHE OCHOBBI (I10-
Tauu [DeKTpoHHBIN pecypce] : yueOHoe nmocobue / M.M. Copokun. — Mocksa : MUCHUC,
2011. — 411 c. — ISBN 978-5-87623-237-3. —  Pexum JIOCTYTIA:

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

3. Umxenckuii, B. b. O6oratutensabie mporiecchl. OCHOBBI ()IOTAIIMOHHBIX TPOIECCOB
[DnexTpoHHBbIii pecype] : yueOHOe mocobue / MI'TY. - Marauroropck : MI'TY, 2017. - 1
anektpoH. ont. guck (CD-ROM). - ISBN 978-5-9967-1006-5— Pexum gocryma:
https://magtu.informsystema.ru/Marc.html?locale=ru

4. YUmxkeckuit B.b. Munepanuzanus my3slpbKOB BO3yxa npu ¢iiotanuu: Yu. nocodue.

Maruurtoropck: MI'TV, 2000.

5. Illepuonnueckue uznanud: "O6oramenue pyn', "['opnsiit xxypuan", "['opHbIi KypHAI.
W3BecTHst BhICIIUX yueOHBIX 3aBeieHui", pedepatuBHblii xkypHan "['opHoe neno".
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B) MeTtoanueckue ykazanusi

1. Ymxkesckuii B.b. JlabopaTopHbIit mpakTUKyM. «DIOTAIMOHHBIN METOI 0OOTaIICHUS TSt
cryaenTtoB crenuanbHocTd 130405.65 nHeBHOI M 3a04yHOM GopM 00ydeHUs». - Marauro-
ropck: MI'TY, 2014 - Pexxum noctyna: https://newlms.magtu.ru/course/view.php?id=75767

r) [IporpammHoe o0ecnieyeHre 1 HUHTEPHET — PeCcypChbl

Haumenosanue 110 Ne norosopa Cpox neicTBUS TULEH3UN
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
J1-593 ot 20.05.2016 20.05.2017
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
Kaspersky Endpoint Securi- J1-300-18 ot 31.03.2018 28.01.2020
ty nns Ousneca - Cranmaprt- N-1347-17 ot 20.12.2017 21.03.2018
HBIN J1-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7Zip CBOOOJIHO PpacCIpOCTpaHsie- 0eccpovHO
Moe€
1. WNudpopmannonnas cucrema — EnuHoe okHO Joctyna K oOpa3oBaTelbHBIM PECyp-
cam. — URL: http://www.window.edu.ru.
2. HanumonaneHas mHpopMallmoHHO-aHAIMTUYECKas: cucTeMa — Poccuiickuil uHIekc
HayuHoro nutupoBanus (PUHII). — URL: https://elibrary.ru/project_risc.asp.
3. [TouckoBass cucrema Axamemus Google (Google Scholar). - URL:

https://scholar.google.ru/.

9 MaTtepuajibHO-TeXHHYeCKOe o0ecneyeHne JUCHUIIMHBI (MOYJIs1)

MaTepI/IaJ'[BHO-TGXHI/I‘IGCKOG obOecreueHme JUCHHUIIJIIMHBI BKIIIOYACT:

Tun u Ha3BaHUE ayAUTOPUU OcHarlieHue ayiuTopuu
JlekMoHHAas ayTUTOPUS MynbTUMeauiiHbBIE CpEACTBA XPaHEHNUs, Iepejaun U
npeJicTaBIeHNs] HHPOpMaluu

JlaGopatopusi MEXaHUYECKUX dnoTanMoOHHBIE MALINHBI; Ta00PaTOPHBIE METbHULIBI
VCCIIEOBAHUI

[Tomemenue i XpaHeHUS U HIxader 1 XxpaHeHUs y4eOHO-METOJUUECKOH JOKY-
MPOPUITAKTHYECKOTO OOCTy)KHUBa- | MEHTAllUU, y4eOHOro OO0OpyAOBaHHS ©  y4eOHO-
HUS y4eOHOro 000pyA0BaHUS HarJIsIHBIX TTOCOOHH.
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