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6 3ET
216 Bunbl koHTpONS B ceMecTpax:
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Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp
(<Kypc>.<Cemectp 7 4.1)
Ha Kypee>) Uroro
Henens 13 5/6
Bun 3ansTuit vil | pon | vo PII
Jlexuuu 52 |52 |52 [52
JlaGopatopusbie 52 |52 |52 |52
Uroro ayxm. 104 |1 104 | 104 | 104
Konrakthas pabora | 104 | 104 | 104 | 104
Cam. pabota 85 |85 |85 |85
Yacel Ha KOHTPOJIb 27 |27 |27 |27
HUroro 216 | 216 | 216 | 216
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Pabouas mporpaMma JUCIUATUIAHBI
MeTanayprusi MeId ¥ COMYTCTBYIOIIUX 3JIEMEHTOB

paspaborana B coorBerctBun ¢ ®I'OC BO:

®DenepalibHbIN TOCYaPCTBEHHBIN 00pa30BaTENbHbIN CTAHAAPT BHICIIEro 00pa3oBaHus - OaKkalaBpuar M0 HAIPABICHUIO TOIOTOBKH
22.03.02 Metaytyprust (nmpuka3 Munooprayku Poccuu ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBaHMH y4eOHOTO ILTaHa:
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a OT 29.06.2021 nmpotokon Ne 7.

Pabouas nporpamMma ooOpeHa Ha 3aceqaHuH Kadeapsl

MeTaJJIypruu

[Iporokon MeTonuyeckoro coBeta yuuBepcurera ot 15.04.2021 r. Ne 3
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4eHHE TEXHOJIOTUYECKHX MPOIECCOB MepepaboTKN KOMILIEKCHON MepepaboTKH MebCOIEPIKAIIETO CHIPbs C IPUMEHEHHUEM
TPaIUIHOHHBIX U COBPEMEHHBIX TEXHOIOTHH, 00eCIeunBarOIINX YKOHOMHUIO TOILIMBHO-IHEPTETUUECKHX 3aTPaT, OXpaHy

OKpY KalOIIeld cpefibl U TOCTHKEHUE 3aJaHHbIX MTOKa3aTeNeil MPOU3BOCTBA;

-M3y4eHne (PU3NKO-XUMHUIECKUX IIPOIECCOB METAJUTYPTHUECKHX ONEPaIuii M PEIICHNs OTASIBHBIX TEXHOJIOTHIECKHUX 3a/1ay;
-MCCJIEI0BaHUE BOIIPOCOB HKCIEPUMEHTAIBHOIO OATBEPKICHNS KAUECTBEHHBIX XapaKTEPUCTUK U KOJIMYECTBEHHBIX II0Ka3aTeNnen
KOHKDPETHBIX METAJULyPIrHYECKUX IPOLIECCOB;

-03HAaKOMJICHHE C TEXHUYECKUMU CPEICTBAMHU AJIS IPOBEACHUS OIBITOB U METOJUKON UX IPOBENECHHUS.

1.1 3apaumn

IMponecc M3y4eHNs AUCIUIUTMHEI HAITpaBIIeH Ha (GOPMHUPOBAHHUE CIICTYIOMINX KOMIICTCHIIHI:

-TOTOBHOCTH COYETaTh TCOPHUIO U MPAKTUKY IS PEIICHNS HHKEHEPHBIX 3a/1a4;

-CIIOCOOHOCTB NIPUMEHATH B IPAKTUYECKON AESTEIbHOCTH NPUHIUIBI PAIIOHATBHOTO HCIIOIb30BaHHS IPHPOIHBIX PECYPCOB U
3aIUTHI OKPY’KAIOIIEH Cpes;

-CIIOCOOHOCTBIO HCIONIB30BATh MIPOIIECCHEBIIN MOIXO;

-CIIOCOOHOCTB OCYIIECTBIATh U KOPPEKTUPOBATH TEXHOIOTMYECKHE MPOLECCH B METATYPIHU H MaTepruanooopadboTke;
-TOTOBHOCTb BBISIBIISATh OOBEKTHI AJIsl yIyYIIEHHs B TEXHUKE U TEXHOJIOTUH.

2. MECTO JUCHHUIIJIMHBI (MOAYJIsAA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Iuxn (paznpen) OIT: |B1.B.04.Z[B.Ol

2.1 | TpeGoBaHus K NpeaBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:

2.1.1 | ObopynoBaHue THIPOMETATUTYPIUIECKUX 3aBOJIOB

2.1.2 | ObopynoBaHuEe THPOMETAITYPIHIECKUX 3aBOOB

2.1.3 | IlpoexkTupoBaHHEe U JOTUCTUKA TEXHOJOTHUECKUX IPOLECCOB

2.14 TeOpCTI/I‘IeCKI/IC OCHOBBI HOBBIX IMMUPOMETAJLTYPIHICCKUX MPOLICCCOB

2.1.5 | Teopust ruipOMETAIITYprHUECKUX MPOLIECCOB

2.1.6 | Teopust METAIITypruyecKux MpoLEcCOB

2.1.7 | Teopus sKkcnepuMeHTa

2.1.8 | Teopusi 2MEKTPOXUMHUYECKUX TPOIIECCOB

2.1.9 | Marepuanosenenue

2.1.10 | MetannoBeaeHue

2.1.11 | Merauryprust G1aropofHBIX U PEIKUX METaIOB

2.1.12 | Meramunyprusi TSOKEIbIX [IBETHBIX METAJLIOB

2.1.13 | OGoraiieHue MoOJe3HbIX HCKOMAaeMBIX

2.1.14 | OcHOBBI OOLIEHHKEHEPHBIX 3HAHUH

2.1.15 | IIpuknagable OCHOBBI IPO(ECCHOHANBHBIX 3HAHUH

2.1.16 | Termmorexuuka

2.1.17 | DneKTpOTEXHUKA U IEKTPOHUKA

2.1.18 | BeIcmras maTemMaTHKa

2.1.19 | MnocTpaHHBIH SI3BIK

2.1.20 | MaTemMaTHueCKHe U €CTECTBEHHO-HAYUHBIE acleKThl MPO(ecCHOHANEHON e TeNbHOCTH

2.1.21 | MeTonsl KOHTPOJS M aHAIHM3a BEIIECTB

2.1.22 | Metpomnorus, cTaHIapTH3ALUSI ¥ CepTHHUKAINST

2.1.23 | OcHOBBI KOMMYHHUKAIIMX U [IPABOBOM KYJIbTYpPbI

2.1.24 | IIpaBoBeneHue

2.1.25 | TlpukiagHble acneKThl (PH3UKO-XUMHUCCKUX 3HAHUI

2.1.26 | ConpoTuBIeHHE MaTEPUATIOB

2.1.27 | Temno¢puznka

2.1.28 | ®u3uko-xuMus METAJLIypruu4ecKuX IPOLECCOB U CUCTEM

2.1.29 | OcHOBBI 0€30TaCHOCTH METAJLTYPIHIECKIX TEXHOIOTHH

2.1.30 | OcHOBBI (hOpMUPOBAHUST MUPOBO33PCHUS B MPODHECCHOHATBLHON NesTETHHOCTH

2.1.31 | ®dusuka

2.1.32 | dusnueckas XumMus

2.1.33 | dunocodus

2.1.34 | Oxonoruueckue MpodIeMbl METALTypPrHUecKOT0 IPOU3BOACTBA

2.1.35 | Okosorus




2.1.36 | ODxoHOMUYECKAST TEOPUS

2.1.37 | Bceobmast ucropus

2.1.38 | Mludpopmaruka

2.1.39 | Uctopus Poccumn

2.1.40 | KommnerorepHas rpaduka

2.1.41 | O3HaKOMUTENNbHAs TPaKTHKA

2.1.42 | OcHOBBI KpUCTAILIOTPA(UH ¥ MHUHEPAIOTHI

2.1.43 | Pycckuii s3bIK U KyJIbTYpa pedu

2.1.44 | Y4eOHas mpaKkTHKa

2.1.45 | Xumus MetanioB

2.1.46 | be3onmacHOCTD KU3HENEATEILHOCTH

2.1.47 | BBenenue B CIeUaIbHOCTD

2.1.48 | Xumus

2.2 | AucuunauHbl (MOAY/IU) U PAKTUKH, /151 KOTOPbIX OCBOEHHE JAHHOM JTMCHUILTHHBI (MOAYJIs) HEOOXOIUMO KaK
npeauiecTBywIee:

2.2.1 | TocynapcTBeHHast UTOTOBas aTTECTALUS

2.2.2 | 3ammTa BBITYCKHON KBAJM(pUKAIIMOHHON padOThI

2.2.3 [ Meramryprusi CBHHIA U COITyTCTBYIOIIMX 3JICMEHTOB

2.2.4 | Metainyprusi LMHKA U COMYTCTBYIOLIUX 3JIEMEHTOB

2.2.5 [ OCHOBBI IPOEKTUPOBAHUSA U CTPOUTENBHOE JETI0

2.2.6 [IToaroroBka K MmpoLEeAype 3aIUTHI BHITYCKHOH KBAIN(HUKAIMOHHOW pabOThI

2.2.7 | llpepquniuoMHas IpakTHKa

2.2.8 | OkOHOMUKaA U YIpPaBJIE€HUE Ha NPEANPUATUU

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ©OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUS JUC LM ILINHBI
(MOJY.JIST)

OlNK-1: CnocobeH pelwwaTtb 3agayun npod)ecCUoOHaNbLHON AesATeNbHOCTU, MPUMEHAN MeToAbl MOOeNMpPOBaHuUs,
MaTeMaTM4YeCKOro aHanusa, eCTeCTBeHHOHay4Hble U OO enHXeHepHble 3HaHUA

NOIK-1.3: BnageeT: HaBblkaMn MaTeMaTU4eCKOro aHanmsa n MmogenvpoBaHus

NOMMK-1.2: YmeeT: BbISBNSATb NPUYUHBI HECOOTBETCTBUS NapaMeTpoB TEXHOMOMMYECKOro npouecca, NporHo3npoBaTh
noBeAeHWe npoLecca Ha OCHOBE MaTtemMaTU4ecKnx Moaenen

NOMK-1.1: 3HaeT: hr3NKO-XMMUYECKNE OCHOBbI U METOAbI MaTEMAaTUYECKOTO MOAENUPOBAHNUS METANYPruyecKmx
MPOLIECCOB NOMYyYeHUsi LBETHbIX METannos

OlNK-2: CnocobeH yyacTBOBaTb B NPOEKTUPOBAHNN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NpPoLeCCOB C y4€TOM 3KOHOMUYECKMUX, IKOJIOrMYECKUX U cColMnaribHbIX OrPpaHMyYeHumn

NOIK-2.2: YmeeT: NpoekTUpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOW TEXHOMOMK, 00bEKTa, CUCTEMBI

MOIK-2.1: 3HaeT: oCcHOBbI NPOEKTUPOBAHUNA TEXHNYECKNX OOBbEKTOB, CUCTEM U TEXHONOMMYECKNX NnpoLueccoB;
OCHOBbI 3KOHOMUWYECKNX, 3KONTOMMYECKUX N CoLManbHbIX OCOOEHHOCTEN MeTannyprm4eckoro npon3soacrtea

MNOTIK-2.3: Bnageet: HaBblkaMu MPOEKTHOW AeATEeNbHOCTH

OlK-4: Cnoco6eH NnpoBOoAUTL U3MepeHUs U HabnoaeHus B cdepe npodeccMoHanbHON feATeNnbHOCTY,
obpabaTbiBaTb U NPeACTaBNATbL IKCNEepUMeHTanbHble AaHHble

NOTK-4.1: 3HaeT: 0CHOBbI METPONOrMKU, MeTOAbl 06pPabOTKN SKCMEPUMEHTANbHbLIX AAHHbIX

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPeACTBa U3MEPEHUS, MaTemMaTUYecKkMin annapart Ans obpaboTtku n
aHanusa akcnepuMMeHTanbHbIX AaHHbIX

NOTK-4.3: BnageeT: HaBblkaMu NpoOBeAEHUSA U3MEPEHMIN N X 0BpaboTkm

OlNK-5: CnocobeH pelwaTtb Hay4HO-UccnegoBaTeibCkMe 3agaym Npu ocyLwecTBIIeHMU NpocecCUoHarnbHoOn
AeATesIbHOCTU C NPUMEeHeHeM COBpPEeMEeHHbIX I/IHCIDOpMaLI,MOHHbIX TeXHOmNnormm n nPUKNagHbIX annapaTtHo-
nporpaMmMHbIX cpeacTB

MOIK-5.3: BrnageeT: HaBblkaMu aHanu3a pesynbTaToB BbINOSIHEHUS HAy4YHO-TEXHUYECKMX 3aday B
npod)eccnoHanbHON AesaTenbHOCTH

MOIK-5.2: YMeeT: npuMeHsATb MHpOPMaLMOHHbIE TEXHOMNOMMM U NPOrpaMMHoe obecnedeHne Ans peLleHnst HaydHo-
nccregoBaTenbCkMx 3agady B 06nacTv nonyvYeHns LUBETHbIX MeTanoB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHOPMAaLIMOHHbIX TEXHOMNOMIA U NPUKNAaAHbIX annapaTHO-NPOrpaMMHbIX
cpencTs

OlK-6: Cnoco6eH NnpMHUMaTb 060CHOBaHHbIe TEXHUYECKUE pelleHUs B Npod)eCcCUOoHaNbLHOWN AeATeNbHOCTH,
BblOUpaTb 3ppeKkTUBHbIE U Ge3onacHble TeEXHUYEeCKue cpeacTBa U TeXHONOrnmn




NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLMIO O TEXHOJTOMMYECKOM MPoLecce Mo pesynbTataM MOHUTOPUHIa U
npuvHUMaTb 060CHOBaHHbIE peLleHuns

MOIK-6.3: Brnageet: HaBblkamMu Bblbopa addeKTUBHbBIX U Be30NacHbIX TEXHUYECKNE CPEACTB Y TEXHOSIOMIA

MOIK-6.1: 3HaeT: OCHOBbI TEXHOOMMYECKMX NPOLIECCOB MOJTyYEHUS LIBETHLIX METamN 0B

OlK-7: CnocobeH aHanU3npoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYHO AOKYMEHTaLUI0, CBA3AHHYIO C
npodeccuoHanbLHOM AeATENbLHOCTLIO, B COOTBETCTBUU C AeMACTBYHOLWMMN HOPMATUBHbIMU JOKYMEeHTaMu
MeTannypruieckom oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIIEHUS N UCMONb30BaHNS HOPMAaTUBHbIX JOKYMEHTOB MeTaﬂﬂprMHeCKOVI oTpacnun

WOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYIO OKYMEHTALIMIO TEXHOMNOM-4eCckoro npouecca 1 npuHuMaTh
000CHOBaHHbIE peLLeHust

WOIK-7.3: BnageeT: HaBblkaMu COCTaBMEHUSA N MPUMEHEHUS TEXHNUYECKOW AOKYMEHTaLMM NONYyYeHUs LIBETHbIX
mMeTannos

MK-1.1: CnocobeH onpene-nATb opraHN3aLMOHHbIe U TEXHUYECKUE Mepbl MO BbINOSIHEHMIO NPOU3-
BOACTBEHHbIX 3afjaHMi NfIaBUIbLHbLIM Nepeaeniom NpPou3BoACTBaA TAXKesNbIX LIBETHbIX MeTansioB

UIMK-1.1.2: YmeeT:

- OLlEHMBATb Ka4eCTBO U COOTBETCTBUE TEXHUYECKUM YCIOBUSIM (TEXHOSTOMMYECKMM perfiaMeHTam) Cbipbs (LUNXTbI) 1
3HeproHocuTenen (ra3, MasyT, KOKCUK, CKaTbI BO3OYX, KUCNOPOL, a3oT);

- perynupoBaTb MpoLEeCcC NMaBku Ha OCHOBE aHHbIX O COCTaBe nepennasnsemMbix MaTepuanos, nokasaHum
KOHTPOSbHO-U3MepPUTESNbHBLIX MPMBOPOB 1 BU3YyarbHbIX HAOMOAEHNIA;

- OpraHM3o0BbLIBaTb B 3aBUCUMOCTW OT coAepXaHusa MeTanna u XMMM4ecKoro coctaea LUMXTbl BeeHWe npouecca
nnaekn B pexnmMax, obecrneuvmBaoLnx MakcumarnsHoe U3BrneyYeHe Metanna u BbiXog rogHoro;

- KOpPEeKTMpOoBaTb NpoLecchl NaBkn gobdasneHnem rtocoB 1 06OPOTHBIX MaTEPUANIOB, MHTEHCMBHOCTBLIO AYThbS.

MIMK-1.1.3: BnageeT HaBblkamu:

- KOHTPOJsi COCTOSAAHMSA 000PYAOBaHNSI U BCOMOraTeSlbHbIX MaTepuarnos AN npouecca NraeneHus B neyu;

- COCTaBIIEHNSI TEXHUYECKOW JOKYMEHTaLUM ANsi peCypCHOro 1 opraHM3aumoHHOro obecneyeHms npouecca
NnoAroTOBKW N BeAEeHUS NfaBKku, pa3nnMBKA MeTanna;

- MOHUTOPWHIa YCTAaHOBIEHHbLIX PEXMMOB M KOHTPONMPYEMbIX NapamMeTpoB BEAEHMSI MPOLECCOB MNIaBKu
(nepennaBku 1 padnHNPOBAHUSA LIBETHBIX METANIOB, NMaBKN pyA, KOHLEHTPaTOB, arnoMepara, orapka 1 CriaBoB,
(PbIOMUHIOBAHWS, BENbLEBAHUA, ANCTUNIALUK, Kynensaumm) B nedax pasnuyHbiX BUO0B U TUMOB;

- BbISIBNEHWSI NPUYMH HETATUBHbIX U3MEHEHWI NapaMeTPOoB M NoKa3aTenen npouecca nnaeku;

- onpeaeneHns Mep no yCTpaHeHUto Henonaaok B paboTe nevHbIX arperaTtoB 1 BCroMoraTensHoro o6opyaoBaHus;
- aHanusa pesynbTaToB NPOU3BOACTBEHHON AEATENBHOCTM NogpasaeneHns 3a CMeHy - pacxoga maTepmansHo-
TEXHUYECKUX PECYPCOB U IHEProHocuTenNen, NpuyYnH Gpaka unm CHUXEeHUs KadyecTBa npoaykumm (paboT, ycnyr);

- BeleHNs1 Y4ETHOW U TEXHONOMMYECKON AOKYMEHTALMM HA OYMaXHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENSAX

NMK-1.1.1: 3HaeT:

- YCTPOMCTBO, HA3Ha4YeHNEe, TEXHUYECKNE XapaKTEPUCTUKN, KOHCTPYKTUBHBIE OCOBEHHOCTH, Npasuna obcnyxmesaHusi
W 3KcnnyaTaumMm NpUMeHseMbIX B MMPOMETAannyprun nnaBuibHbIX arperaToB: OTpaXKaTenbHbIX, LUAXTHbIX,
pyoHOTEpPMUYECKUX, 06eOHUTENBHLIX NeYen, neven BaHokoBa, KNCNOPOAHO-B3BELLIEHHOM U KUCNOPOLHO-haKenbHON
NNaeKu, 3aNeKTPOOYrOBbIX, MHOYKLUMOHHBLIX Neven, (obloMUHI-NeYen, BenbL-nevemn, KOHBEPTEPOB, PaUHNPOBOYHBLIX
KOTIOB;

- CXEeMbl TEXHOJSOrMYEeCKON 0BBA3KM Neyn, NogaroLWwmnx U OTBOASLLMX BO34yXONPOBOAOB, ra30xo40s.,
3NeKTpoCcHabXeHWs!, KNCITOPOAHbIX, ra30BbIX, MAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYIALUN 1
OXNaXOeHus;

- OCHOBHbIE€ METANNypruieckne TEXHOMOMM NPON3BOACTBA TSXKENbIX LBETHbIX METANOB, U3nYeckme NnpoLeccsl 1
XUMUYECKME peakummn npoLecca nnaBky LBETHbLIX METAsOB U CMaBoB;

- hakTopbI, BAMSOLWME HA X0 TEXHONOMMYECKOro npoLecca, 1 cnocobbl ynpaBneHns nmu;

- JeNCTBYOLLNE CTaHAapThl, TEXHUYECKNE YCITOBUSA, MOMOXEHNS N MHCTPYKLUMN MO COCTaABMAEHMIO U OOOPMITEHNIO
TEXHUYECKON N y4ETHON JOKYMEHTaUuu;

- cneumanua“poBaHHOE NporpamMmmMHoe obecrnedeHne NnaBuUibHOIO y4acTka;

- TpeboBaHNst oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONOrMYECKON U NoXXapHON 6e30NacHOCTU Ha NNaBUITbHOM y4YacTke

MK-1.2: CnocobeH opraHM3oBaThb paboTy paboTHUKORB NSIaBUINILHOIO Nnepeena NpoM3BoACTBa TAXesbIX
LBeTHbIX MeTanmnoB

NMK-1.2.2: YmeerT:

- KOHTpONMpOBaTb cobntogeHne paboTHMKaMK TEXHONOMMYECKNX pernamMeHTOB npoLecca nnaBky;

- OLEeHMBATb Ka4yeCcTBO NpoBeAeHNs paboTHUKaMN TEXHUYECKON OMArHOCTUKN, TEKYLLMX U KanuTanbHbIX PEMOHTOB
nnasunbHoOro obopynoBaHust

WNMK-1.2.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE MHCTPYKLMU U TEXHONOMMYECKME MHCTPYKLIMM NO NpoLieccam niaBKy;
- 3HaYeHus NpeaenbHO JONYCTUMBIX BbIOGPOCOB 3arpsi3HAOLLMX BELLECTB B OKPYXXalOLLYHO Cpeay;

- OCHOBbI 9KOHOMUVKMW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpasneHus

WMIMK-1.2.3: BnageeT HaBblkamu:




- KOHTPOIS BbIMOMHEHUS NPOM3BOACTBEHHBIX 3a4aHui u cobnogeHns paboTHUKaMM TEXHOITOTMYECKMUX MHCTPYKLMIA U
pernameHToB;

- opraHM3auun BeINOIHEHNST PaBOTHUKaMM TEXHUYECKOTO 06CNY>XMBAHWS, PErMaMeHTHbIX TEKYLLMX U KanuTanbHbIX
peMOHTOB 000pya0BaHWS HA NNABUIIBHOM Yy4YacTKe;

- KOHTpONs cobnoaeHns paboTHMKaMU TPYAOBOW AUCLIMNIIMHBI, TpeboBaHWI OXpaHbl Tpyaa, NoXapHOMH,
NPOMBILLITEHHOW 1 3KONornyeckon 6e3onacHoCT

MK-1.3: Cnoco6eH onpeaensTb opraHN3aLMoOHHbIe U TEXHUYECKUE Mepbl MO BbINOMHEHUIO
NPoOn3BOACTBEHHbIX 3a4aHM KOHBEPTEPHbLIM Nepeaenom NponM3BoACTBa TAXerNbIX LBETHbIX MeTannos

WMIMK-1.3.3: BnageeT HaBblkamu:

- KOHTpONs cobnoaeHnst Tpeb6OBaHUI TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTuBHOE
BblFBMEHNE N YCTPpaHEHNe NPUYNH NX HapyLLEeHUs,

- COCTaBIieHNe TEXHNYECKOW AOKYMEHTaLMN AN pecypcHOro U opraHM3aumoHHoro obecnevenunst npowecca
KOHBEPTUPOBaHUS,

- PYKOBOZACTBA 3a5MBKOW LUTENHA, 3arpy3Kow kBapLeBoro dritoca 1 XornoaHbix 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobntoaeHUst YCTaHOBMNEHHbIX NapaMeTpoB npoLecca KOHBEPTUPOBAHMS, AaBneHusl, pacxoda
KOHBEpPTEPHOro Bo3ayxa, TeMnepaTyphbl, KOHLEHTPaLMKN ABYOKUCU CEpbl B OTXOASLUMX rasax, pa3pexXeHusi B Nblnesoi
Kamepe;

- onpegeneHnst Mep no yCTpaHeHWo NPUYNH HapyLLEHNUSI PEXUMHBIX KapT KOHBEPTUPOBAaHWS;

- BeeHUs1 Y4ETHOW U TEXHONOMMYECKON AOKYMEHTaLUMM Ha ByMaXKHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENSAX

NIMK-1.3.2: Ymeer:

- aHanuanpoBaTb CobnaeHNe PEXNMOB B MPOLIECCE KOHBEPTUPOBAHUS, 06ecneynBatoLLMX NonyvyeHne
MaKCMManbHOIo U3BreYeHus MeTanna u MakcMManbHOro BbIXo4a rogHoro;

- KOPPEKTMPOBATL NapamMeTpbl NpoLecca NiaBky - 4aBNeHNe, pacxo KOHBEPTEPHOro Bo3dyxa, TeMmnepaTtypy u
KOHLIEHTPaLUIO OBYOKNCU CEPbl B OTXOASILLNX ra3ax, pa3pexeHne B MbifIeBON Kamepe, COCTaB KOHBEPTEPHbIX
LL1aKoB;

- BU3yarbHO U C UCMOMb30BaHMeM NPUBOPOB KOHTPOMNMMPOBaTb X044 KOHBEPTEPHOM NIAaBKW, OnpeaensaTb CTagnum n
BPEMS OKOHYaHMSA TEXHOSOMMYECKOro npoLecca, rOTOBHOCTb MeTarnma K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpTepa;

- paccunTbiBaTb MaTepmarnbHble N 3HEPreTUyYeckme NOTOKM NpoLiecca KOHBEPTUPOBAHMSI.

WIMK-1.3.1: 3HaerT:

- yCTpOVICTBO, COCTaB, Ha3Ha4YeHne, KOHCTPYKTUBHbIE OCO6€HHOCTVI, TEXHNYECKNE XapaKTepPUCTUKN, NpuHUUNbI
paboTbl U NpaBuna aKkcnnyaTaumm MexaHnM3mMoB KOHBEpPTEPA MOPU30OHTANbLHOIO U BEPTUKAIbLHOrO TUMNa, NyCKOBbIX U1
GNOKMPYIOLLMX YCTPONCTB, KOHTPOJIbHO-M3MEPUTESbHBLIX NPUOOPOB, CUCTEM aBapPUINHOW CUrHanM3aumm,
NpUCNocobrneHNn N MHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOSOMMN NPOU3BOACTBA MEAM, HUKENS;

- (hM3nKo-xumMmn4eckne cBONCTBA, COCTAB XXMOKOIO LUITENHA, LWMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOOSLLMX ra3os;

- CNocoObl BbISIBNEHMS N YCTPAHEHMST HEMCNPAaBHOCTEN B paboTe KOHBEpPTEPHOro obopyaoBaHus;

- TEXHOJTOMMYECKME UHCTPYKLMK MO BbINSIaBKe MEeTarnoB B KOHBEPTEPE;

- cneunanuanpoBaHHoOe NporpammMHoe obecneyvyeHne ydacTka KOHBEPTUPOBAHNS;

- TpeboBaHNs OXpaHbl TPyAa, NPOMbILLIIEHHON, 3KONTOMMYECKON 1 NoXXapHOM 6e30MacHOCTM Ha yvacTke
KOHBEPTUPOBaHUA.

MK-1.4: CnocobeH opraHM3oBaThb paboTbl pPaGOTHMKOB KOHBEPTEPHOrO nepeaersia Npou3BOACTBaA TAXeNbIX
LUBeTHbIX MeTansfoB

UMK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB MO COBNIDAEHNIO pernamMmeHTOB NpoLecca KOHBEPTUPOBaHWS;

- onNpeAensiTb BU3yarbHO U MO KOHTPOSbHO-U3MepUTenbHbLIM Npubopam cobniogeHne 3agaHHbIX PexnMoB npolecca
KOHBEPTMPOBAHWS;

- BblbMpaTb Hanbonee aphEKTUBHLIN BapuaHT peLleHns paboTHUKaMy NOCTaBEHHbIX 3a4ay C y4eTOM
BO3MOXHOCTEN, PeCypCoB, PUCKOB

WNMK-1.4.1: 3HaeT:

- I'IpOI/I3BO,EI.CTBeHHO—TeXHI/I"IeCKI/Ie VIHCprKLlI/IIA N TeXHonorm4yeckume I/IHCprKLI,I/IVI npou,ecca KOHBepTI/IpOBaHI/IFl;
- TpeboBaHWs CTaHAApPTOB U TEXHUYECKUX YCNOBUN, NpeabsBnseMble K NPOAYKLUK, BbIMYCKaeMOW y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KaIOLLYIO CPEaY;

- OCHOBbI 9KOHOMWKM, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpaBreHus

WNIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOMS BbIMNOMHEHNS NPOM3BOACTBEHHBIX 3a4aHni U cobnogeHns paboTHUKaMN TEXHONOMMYECKMUX MHCTPYKLMIA U
pernamMmeHToB;

- opraHv3aumy BbINOIHEHUS PabOTHUKAMM TEXHUYECKOTO 06CNYXNBaHWSA, PErMaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
peMOHTOB 060pyAOBaHMSA Ha y4acTke KOHBEPTUPOBAHNS;

- KOHTpOnsi cobntogeHns paboTHUKaMu TpyLOBOW OUCLUMNMHBI, TpeboBaHMI OXpaHbl TPYAa, NOXapHOMN,
NMPOMBILLITEHHOW U 3KoNornyeckon 6e3onacHocTr




MK-1.5: CnocobeH onpepensaTb OpraHN3auuoHHbIe U TeEXHUYEeCKNE Mepbl MO BbIMOJIHEHUIO
NPOU3BOACTBEHHbIX 3a4aHMI B OTAENEeHUAX OCHOBHbIX OfepaLluvii npouecca rmapomMeTansypruieckoro
npou3BoAcCTBa TAXeJIbIX UBETHbIX MeTannos

NIMK-1.5.3: BnageeT HaBbikaMu:

- NPOBEPKN TEXHNYECKOIO COCTOSIHNA OCHOBHOTO, BCIOMOraTenbHOro 060pyAoBaHNSA 1 TEXHOMOMMYECKON 0OBA3KM
arperartoB rmapomMeTtaniyprm4eckoro npon3BoacTBa TAXesbiX UBETHbIX MEeTaloB;

- pa3paboTkn Mep No yCTPaHEHUIO NepexoaaLLmnx U NpounakTuke TUNOBbLIX MPUYUH OTKIIOHEHMWI OT YCTaHOBMNEHHbIX
pexnmoB pa60Tb|, Henonagok n BHeENNaHOBLIX NMPOCTOEB 060pyp,OBaHI/IF|;

- onpeaeneHns Mep no npeaynpexaeHunto 6paka n NOBbILLEHUIO KavyecTBa nepepaboTkmn NOCTynarLwmnx B
rmapomeTannypruyeckoe npons3BoLACTBO MaTepuanos;

- MPUHATUSA PELUEHUI O pexunmax o6paboTKmn NOCTYNMBLLMX B NepepaboTKy LUMXTbI, paCTBOPOB, MyrbMbl, IMAPaToB,
CMeKoB, LWIamMoB, 000POTHLIX PACTBOPOB, MPOMbIBHbIX Y CTOYHbLIX BOA, NPOAYKTOB BbiLENavnBaHns u
Knaccudukaumu;

- OpraHM3auumn TEXHUYECKM NpaBUSIbHON 3KCMyaTaumMmM OCHOBHOIO M BCMOMOraTesibHoro o0opyaoBaHus,
TEXHOIOrM4YeCcKom 0BBSA3KM U KOHTPOSIbHO-U3MEPUTESBHBIX YCTPOWCTB B OTAENEHNM OCHOBHbIX OnepaLmi
rmapomeTanyprmyeckoro NpoM3BoACTBa;

- BeeHNsi y4eTHOWN U TEXHOMNOMMYECKON AOKYMEHTaLUMN Ha ByMaskHbIX M (MnK) 3NEKTPOHHBLIX HOCUTENAX B OTAENEHUN
rmapomeTanyprmyeckoro npom3BoacTea

NIMK-1.5.2: Ymeer:

- Ucnonb3oBaTb MHPOPMALMOHHbBIE TEXHONOMUN N CPeacTBa 4SS aHanM3a U NPoBEeAEHWSI pacyeToB NapameTpoB,
PEeXUMOB M MOoKa3aTenen npowuecca rmapoMeTanslyprmieckoro npon3BoACTBa TSXKENbIX LBETHLIX METansoB.;

- BblAEpPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3aJaHHOM YPOBHE MO NMOKa3aHUAM KOHTPOSIbHO-M3MEPUTENBHbIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbLIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmapomeTan-nypruieckoro nponM3BoacTea
TSDKENbIX LBETHBIX METanNMoB, BMSIOLWME Ha Ka4eCTBO Nofyd4aemMon NpoayKumm;

- yNpaBnsaTb NpoLeccamm rmapomMeTanyprmieckon nepepaboTkn pya U KOHLEHTPATOB TSXKENbIX LBETHLIX METAIIIOB,
NpPOMPaCcTBOPOR, NMPOMbIBHbIX U CTOYHLIX BOZ;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOWKN NapameTpPoB TEXHOSOMMYECKMX arperatoB rmapomMeTanypruieckoro
Nnpon3BoACTBa;

- BbIABNATb HAPYLLEHMS NPaBUIT SKCNyaTaumm 1 TEXHUYECKOro 00CcnyXnBaHms obopyaoBaHus
rMapomMeTanyprmyeckoro NpoM3BoACTBa TSHKENbIX LIBETHBIX MeTasoB

WIMK-1.5.1: 3HaeT:

- pacnonoXeHue, yCTPOUCTBO, HAa3HayYeHne, MPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepUCTUKK, NpaBuna
obcnyXnuBaHMsa 1 aKkcnyaTtaumMm rmgpomeTanyprnieckoro obopygoBaHms (B TOM YnCrie cocyaoB, pabdoTaroLwmx no
OaBIIEHNEM) N TEXHONOMMYECKON apMaTypbl (3aMOPHON 1 perynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOIO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILMX YCTPONCTB M MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSbHO-
n3MepuTernbHbIX I'IpVIGOpOB, cpeacTB aBTOMaATUKU U CUTHanmM3auum B otaeneHnn OCHOBHbIX onepau,mﬁ
rMapomeTansypruyeckoro NpOM3BOACTBa;

- NPOU3BOACTBEHHO-TEXHUYECKNE, TEXHONOMYECKNE MHCTPYKLIMM MO BEAEHMIO Onepaumii rmapomMeTaniypriieckoro
NPOW3BOACTBA TSXKENbIX LIBETHBIX METAIIIOB;

- CNoCcoObl BbISIBNEHMS U perfaMeHT AEWCTBUM MO YCTPAHEHNIO BbISIBNIEHHBIX HEUCNPaBHOCTEN Y OTKITOHEHWU B
pexMmax paboTbl 00opyaoBaHMA B OTAENEHMN OCHOBHBIX ONepauuii rmapomMeTanyprmieckoro npon3BoacTea;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETAYPrnyecKoro NPon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

- MIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX METannoB 1 NPOAYKTOB, COAEPKALLMX AparoLUeHHble
mMeTannebl;

- TpeboBaHNs OXpaHbl Tpyaa, NPOU3BOACTBEHHOW CaHUTapUK, NPOMBbILLITEHHOW, 3KONTOMMYECKOW, NOXapHOW 1
XMMUYEeCKOM 6e30nacHOCTM B OTAENEHMM OCHOBHbBIX Onepauuin rmgpomeTaniyprmyeckoro npon3BoacTaa.

MK-1.6: CnocobeH opraHM3oBaTb paboTbl pPaGOTHUKOB OTAENIeHU OCHOB-HbIX Oofepauun npouecca
rmapomMeTanslypruyeckoro Nnpou3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMK-1.6.2: YmeerT:

- onpenensitb BU3yarbHO M MO KOHTPOSTbHO-M3MepUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperatax oTAeneHus rmgpomeTanyprmieckoro npou3BoacTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTN TEXHOOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanyprmyeckoro npom3BoaCcTea

WNIMK-1.6.1: 3HaeT:

- MPOM3BOACTBEHHO-TEXHUYECKMNE N TEXHOMOTMYECKNE UHCTPYKLIMKN, TEXHONMOMMYECKUE KapThl, pernameHThl,
perynupyoLLme nopsaok 1 npaeuna BeeHUs NpoLeccoB B OTAENEHUM MMAPO-MeTannypruiyeckoro npon3BoacTea;

- (bM3nKO-XMMUYEcKme NpoLieCChl, MCNONb3yeMble B rMAPOMETaNypr1yeckom Npon3BoacTBe THXKENbIX LUBETHbLIX
MeTansnos;

- UIHCTPYKUMM No obecneyvyeHnto COXpaHHOCTM AparoLeHHbIX MeTannoB 1 NPoAyKTOB, COAEPXKaLLMX AparoLUeHHble
MeTann.l;

- OCHOBbI 9KOHOMMWKMW, OpraHn3aLumn Npon3BoAcTBa, TpyAa M ynpaeneHus B rmapoMeTannypruieckoM Npon3BoaCTBE;
- OCHOBbI MEHE)KMEHTA N KOPNOPATUBHOW 3TMKU, MPUHLMMbI NOBLILLEHWUST KA4YeCTBa TPYAOBOW XN3HU KONMeKT1Ba




MIMK-1.6.3:

BnapeeTt HaBblkamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHuin U cobnogeHns paboTHUKaMM TEXHOSTOTUMYECKMNX MHCTPYKLMIA U
pernameHToB;

- KOPPEKTMPOBKM AENCTBUIN pabOTHMKOB NPWU OTKITOHEHUSIX U cOOSIX B BEAEHNN OCHOBHbLIX Onepaumii npouecca
NPON3BOACTBA TSHKENbIX LIBETHBLIX METaIMOB,;

- KOHTponsi cobntogeHns paboTHUKamMn TpeboBaHMI OXpaHbl TPyAa, NOXaPHOW, NPOMbILLNIEHHOW, XMMUYECKON U
aKonormyeckon 6esonacHocTn

YK-1: Cnoco6eH ocyLecTBAATbL NOMCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MH(OPMaLMK, NPUMEHSATbL CUCTEMHbIN
nopxop AN pelleHus NocTaBeHHbIX 3agay

NYK-1.1: HaxoguT n aHanuanpyeT umetoLLyocs MHopMaumIo Ans pelleHns nocTaBneHHbIX 3agay

NYK-1.3: AHanusupyeT npegnaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U HEAOCTaTKOB

NYK-1.2: NpepnaraeT nyTy peweHns 3agavm Ha OCHOBE CUCTEMHOrO Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3aga4v B pamMKax NOCTaBMIeHHOW LieNiv U BbIOMpaTb ONTUManbHble
€nocobbl UX pelleHusi, MCXoANA U3 AeNCTBYIOLMX NPaBOBbIX HOPM, UMEIOLLUXCSH PECYPCOB U OrpaHUyYeHun

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOSTHUTENEN ON1s pelleHns 3agaym

NYK-2.3: TIpoBOANT TEXHMKO — SKOHOMMYECKOE 0OOCHOBaHMNE, aHanNM3npyeT agekBaTHOCTb NPUHMMAEMBbIX PELLEHWIA
C y4eTOM AENCTBYIOLIMNX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl pelleHnst 3agad

YK-4: Cnoco6eH ocyLecTBNATbL AeNIOBYH0 KOMMYHMKaLUIO B YCTHOM U NMCbMeHHOM (hopMax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: Bb|614paeT KOMMYHUKaTUBHbIE TEXHOJ10INN 00LLeHMs Ha rocyaapCtBeHHOM U MHOCTPAHHOM A3blKax

NYK-4.3: BuinonHsaeT nepeBod NpodeccnoHanbHbIX TEKCTOB C MHOCTPaHHOrO (-bIX) Ha rocy4apCTBEHHbIN S3bIK U
obpaTHo

NYK-4.2: OcyuiecTBnsaeT OenoBylo Nepenncky Ha rocyaapCTBEHHOM U MHOCTPAHHOM SA3blKax

YK-9: Cnoco6eH ncnonb3oBatb 6a3oBble AeteKTonormyeckme 3HaHus B coumnanbHOM U npocdeccrmoHanbHON
cchepax

NYK-9.1: NpumeHsieT 6a3oBbie AedeKTONorMyeckne 3HaHms BO BCeX cpepax AeaTenbHOCTU

NYK-9.3: CoBepLueHCTBYET AeeKkTonorm4yeckme 3HaHns

NYK-9.2: BbibnpaeT MeToabl U NPUeEMbl OLIEHKU NPpodeCcCuoHansHon cpeabl

B pesyiabTare 0CBOCHHS JUCHMILINHBI (MOAY/I) 00y4aromIuiics 10/KeH

3.1 | 3nars:

3.1.1| 1. TeopeTnueckre MOJIOKEHHSI METAUTYPTHUYSCKHIX POLIECCOB, UCTIOIB3YEMBIX /TSI KOMITICKCHOM MepepadOTKN METHBIX
Pyl ¥ KOHIIEHTPATOB.

3.1.2|2. 3aKOHOM€pHOCTI/I MMUPO- U THAPOMCTAIUTYPIrUI€CKHUX IMPOLECCOB, NPEATIOCBUIKH, UCITOJIb3YCMbIC ITPU CO3AaHUN
6C3OTXO,HHLIX TCXHOJIOTUYCCKHUX CXCM.

3.1.3 | 3. Meroaonoruyeckre OCHOBBI TPOLECCHOTO MOIX0/1a.

3.1.4 | 4. OcHOBHBIEC TCXHHUKO-YKOHOMHUYECKHE ITOKA3aTEIIN IpoHeCCOB MOJYYCHUS MEAU U COIMYTCTBYIOIINUX DJICMCHTOB.

3.1.5|5. YcrpoiicTBO ¥ IPUHIIMIT JSHCTBHS allapaToB, HANPABICHHUS UX PA3BUTHS U COBEPIICHCTBOBAHMUS.

3.2 | YMeTh:

3.2.1 | 1. BebupaTh IponucH XUMHIECKUX PEaKnuil METaTyprudecKuX MPOIecCOB I UX (PU3NKO-XUMHUIECKOTO aHAIN3A.

3.2.2 (2. ®opmynupoBaTh PEKOMEHIAINH 110 HHTEHCU(HIKAIINY TPoIiecca U YITyUYIIeHHs KadecTBa MPOLyKIIHH.

3.2.3 | 3. ®opmynupoBaTh 3a/1a4H MPOLECCHOTO MOAX0/1a OTYyUYEHUS MEIU U COMyTCTBYIOIUX JIEMEHTOB.

3.2.4 | 4. BeiOupaTh HEOOXOIUMBIN MaTeMAaTHICCKHUI ammapar JJIsl HCCIICAOBAaHMS MPOIIECCOB MOIYICHUS MEIH U
COITYTCTBYIOIIUX JJIEMEHTOB.

3.2.5|5. Hcnonp30BaTh METOOJIOTHIO TEXHOJIOTHYECKUX PACUETOB JUIS BEIOOPA OCHOBHOTO 000Dy JOBAHMSI.

3.3 | Baagern:

3.3.1| 1. HaBbikamu ONUCHIBATh METAJLTYPrHUECKUE MPOLECCHl MPOMUCAMU XUMUYECKUX PEaKIHii U MPOBOIUTH UX (PU3UKO-
XUMHWYECKHH aHaIu3.

3.3.2 | 2. HaBbIkaM# IPOBOJMTD aHAIN3 TEXHHUKO-OKOHOMHYECKUX [TOKa3aTeNel MpoLeccoB, IPUHUMATh TEXHOIOTHUECKH
000CHOBAaHHBIC PEIICHHS.

3.3.3 | 3. HaBbikamu PCajin30BbIBATH 3aJa4M IMPOLECCHOI'O IMOAXO0JAa MOJTYUCHHUA MEAU U COIMTYTCTBYIOIIHX 3JICMCHTOB.

3.3.4 | 4. HaBblkamu IPUMCHATH MaTeMaTHYeCKUM armapar AJid UCCICA0BaHus N3y1acMbIX ITPOLECCOB NOJYYCHUA MEAU U
COIMYTCTBYIOIIHUX 3JICMCHTOB.

3.3.5 | 5. HaBbIkamu BBITOJHSTE TEXHOJOTHYECKUE PACUCTHI IO BHIOOPY OCHOBHOTO 000PYIOBaHMS C MCIIOIb30BAHUCM
cymectByrommx [ T-TexHonoruu.




4. CTPYKTYPA U COJAEPKAHUE JUCLUIIINHBI (MOIY.JIST)

Kon HaunmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHsaTHs/ / Kype M1 aTypa | pcbl | pakT.
Pa3nen 1. ABTOreHHbIE MPOLIECCHI
1.1 TpeGoBaHus, IpeabsIBIIEMBIC K 7 6 NYK-1.1 JI.1 0
COBPEMEHHBIM METAJUTYPrHUYECKUM NYK-1.2 | JI1.2J1
nponeccam [lonstue ko3 purrenta NVYK-1.3 2.1
KOMILUIEKCHOCTH UCIOJIb30BAHUSI CHIPhSI NVyK-2.1 2.2
(KUC) B iBeTHOM METAITyprUH U aHAIIU3 NYK-2.2 23
COCTOSIHUS BOIIPOCA B METAJUTYPIUU MEAU NYK-2.3
U COIYTCTBYIOIIUX 3JIEMEHTOB. NyK-4.1
Okosoruueckasi 6e30MacHOCTh NVYK-4.2
TEXHOJIOTUH. Y ienbHas NYK-4.3
MIPOU3BOIUTEIBHOCTH 000PYIOBAHHUS. NVYK-9.1
Pousb BTOpUYHO# LIBETHON METaLTypruu. NVYK-9.2
DKOHOMUSI TOTUTMBHO-3HEPT€THYECKUX NYK-9.3
pecypcoB (TOP). Xapakrepuctuka HOIIK-1.1
CBIPBEBOi 0a3bl. DU3NKO-XUMHIECKUE HOIIK-1.2
npuHIHIBL. OCOOCHHOCTH TEIJIOBBIX HOIIK-1.3
6anancos (Th). BiusiHue pa3snuaHbIx HOIIK-2.1
¢daxropos Ha Tb AIl. Knaccugukarms NOIIK-2.2
AlT u mpeumymiectsa All. Kucnopoaso- HOIIK-2.3
(axenpHas mnaBka (K®IT), anmapatypHoe NOIIK-4.1
odpopmienne. TexHoIOTHUYECKAs CXeMa NOIIK-4.2
TIPOU3BOJICTBA C HcIoyib30BaHueM KOII. HOIIK-4.3
TexHHUKO-9KOHOMHUYECKHE MOKa3aTeIu HOIIK-5.1
MpoIEcca, NPEUMYIIECTBA, HEJOCTATKH, NOIIK-5.2
nepcnekTussl. [11aBka BO B3BEIEHHOM NOIIK-5.3
coCTOSHUHU. PUBUKO-XUMHUUECKUE HOIIK-6.1
0COOEHHOCTH LIJIAKO- U NOIIK-6.2
mrreitHooOpazoBanus. [IpakTmka NOIIK-6.3
npouecca. [lepcneKkTuBbl TEXHOJIOTHH. NOIIK-7.1
[InaBka B neyax BaHrokosa. HOIIK-7.2
TeopeTHueckue U TEXHOIOTHYECKHE NOIIK-7.3
OCHOBBI I1aBkU. KoHCTpyKIus nequ. HIIK-1.1.1
Ioxazarenu [1B. YcrpoiicTBo MUKCEPOB HIIK-1.1.2
IITEeHHA U IUTaKa. Y TUIU3aLHs ra3os. UIIK-1.1.3
T20 pabdotst [1B Ha OAO «CYM3y, HIIK-1.2.1
OAO «bI'MK» Ilepcriextussr I1B. HIIK-1.2.2
CoBMelICHHBIE TPOIIECCHI MIIABKH- UIIK-1.2.3
koHBepTupoBanus. Texnonorus CIIK Ha HIIK-1.3.1
OAO «MMCKp. IIponeccst HIIK-1.3.2
«OnpTenueHTey», «Hopanaay, UIIK-1.3.3
«Muryoucm», mpakTUKa paboThl 3aB0Ia HIIK-1.4.1
«I'pecux» (Munonesus). TexHOMOTHS HIIK-1.4.2
«TSL». Knaccuguxarus mporeccos. HIIK-1.4.3
TexHonoruueckue 0COOEHHOCTH HIIK-1.5.1
TIPOLIECCOB: XUMU3M B3aUMOJCHCTBUN U HIIK-1.5.2
YCIIOBHSA TEIIO-MaccOOOMeHa. HIIK-1.5.3
AmnmapatypHoe opopmieHue. TeXHIKO- HIIK-1.6.1
SKOHOMHYECKHE TTOKA3aTENIN MPOIECCOB UIIK-1.6.2
«Aycment» Ha 3A0 «Kapabammens» u HIIK-1.6.3

«Kasuunk». [lepcriekTUBbI IPUMEHEHUS
pu nepepadoTke cynb(UIHOTO,
CMEIIIaHHOTO PYIHOTO U TEXHOTCHHOTO
CBIpbst. OCOOEHHOCTH TEXHOJIOTHH «
KUBLOT» u «®BI». /Jex/




1.2

TpeboBanus, MpeabIBIsieMbIE K
COBPEMEHHBIM METAJLTYyPrUu4eCKUM
nporneccam [Tonstre ko3 purrienta
KOMIUIEKCHOCTH UCTIOIBb30BAHUSI CHIPhSI
(KHC) B 1BETHOI METAJUTYPI'HM U aHAJIN3
COCTOSIHUS BOIIPOCA B METAJIIypruu MEAU
1 COITyTCTBYIOIINX 3JIEMEHTOB.
Okonoruaeckast 6€30macHOCTh
TEeXHOJIOTHH. Y IenbHas
TIPOU3BOIUTEIBHOCTH 000PYTOBAHHUS.
Ponp BropruHOM LIBETHOM METayUTypruu.
DKOHOMHUSI TOTUTUBHO-IHEPTE€TUIECKUX
pecypcoB (TOP). Xapakrepucruka
CBIpBEBOI 0a3bl. PU3NKO-XUMHIECKHE
npuHIUIEL. OCOOEHHOCTHU TETIIIOBBIX
6anancos (Th). Bnusinue paznu4HbIx
¢daxropos Ha Th AIl. Knaccudukarms
AIT u npeumymecrsa AIl. Kucnopoaso-
(akenpHas mnaska (K®II), anmapatypHoe
oopmnernne. TexHorormueckas cxema
TIPOU3BOJICTBA C Hctoyib3oBaHueM KOII.
TeXHUKO-9KOHOMHUYECKUE MOKA3aTeIH
nporecca, NpeuMyIecTBa, HEJOCTaTKH,
niepcrieKTUBbI. [11aBKa BO B3BEIIICHHOM
COCTOSTHUHU. DU3UKO-XUMUIECKUE
0COOEHHOCTH LIIAKO- U
mreitHooOpa3oBanus. [IpakTuka
nporecca. [IepceKTHBEI TeXHOIOTHH.
IInaBka B neuax BaHrokoBa.
TeopeTHueckre U TEXHOIOTHYECKHE
OCHOBBI IJIaBKH. KOHCTPYKITUS MedH.
ITokazarenu I1B. YcrpoiicTBO MUKCEpOB
IITEeHHA U IIJIaKa. Y TUIN3alys ra3oB.
TO0 pabdotsl [1B Ha OAO «CYM3y,
OAO «bI'MK» Ilepcnextussl I1B.
CoBMEIIEHHBIE TIPOILIECCHI TUIABKH-
koHBepTupoBanus. Texnonorust CIIK Ha
OAO «MMCK». ITpoueccsl
«OnprenuenTey, «Hopannay,
«Munyoucu», mpakTika paboThl 3aBojia
«I'pecux» (Munonesus). TexHomorus
«TSLy. Kitaccnguxarust mporeccos.
TexHoNMOrNMUECKHE 0COOEHHOCTH
MIPOLIECCOB: XMMHU3M B3aUMOCHUCTBUM U
YCIIOBHSA TEIUIO-MaccooOMeHa.
AmnmapatypHoe odopmireHue. TeXHIKo-
9KOHOMHYECKHE MOKa3aTeIH MPOIeCCOB
«Aycment» Ha 3A0 «Kapabammens» u
«Kasmuaky. [TepcrekTHBBI MPUMEHEHHS
pu epepadboTke Cynb(UIHOTO,
CMEILIaHHOT'0 PYAHOTO U TEXHOT€HHOTO
CBIpBs. OCOOEHHOCTH TEXHOIOTHH «
KUBLDT» u «®BIl». /J1ad/

13

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




1.3 TpeboBanus, IpenbIBIIEMBIC K 7 12 NYK-1.1 J1.1 0
COBPEMEHHBIM METAJLTYyPrUu4eCKUM NYK-1.2 | JI1.2J1
nporneccam [Tonstre ko3 purrienta NVYK-1.3 2.1
KOMIIJIEKCHOCTH HUCIIOJIB30BaHUS CBIPbs NVK-2.1 122
(KHC) B 1BETHOI METAJUTYPI'HM U aHAJIN3 NVyK-2.2 J12.3
COCTOSIHUS BOTIPOCA B METAILTYPTUU MEIH NYK-2.3
H COIYTCTBYIOIIHX DJIEMEHTOB. NVK-4.1
Okonoruaeckast 6€30macHOCTh NyK-4.2
TEXHOJIOTUH. Y IesibHast NYK-4.3
TIPOU3BOIUTEIBHOCTH 000PYTOBAHHUS. NVYK-9.1
Posb BTOpUYHOI LIBETHON METaJLTypruu. NVK-9.2
DKOHOMHUSI TOTUTUBHO-IHEPTE€TUIECKUX NVYK-9.3
pecypcoB (TOP). Xapakrepucruka NOIIK-1.1
CBIPbEBOI 0a3bl. DUBNKO-XMMHUIECCKHE NOIIK-1.2
npuHIUIEL. OCOOEHHOCTHU TETIIIOBBIX HOIIK-1.3
6anancos (Th). Bnusinue paznu4HbIx NOIIK-2.1
¢daxropos Ha Th AIl. Knaccudukarms NOIIK-2.2
AIT u npeumymecrsa AIl. Kucnopoaso- NOIIK-2.3
(akenpHas mnaska (K®II), anmapatypHoe HOIIK-4.1
oopmienne. TexHomormueckas cxema NOIIK-4.2
MIPOU3BOJICTBA ¢ Hcloab30oBanueM KOII. NOIIK-4.3
TexXHUKO-3KOHOMHUYECKHE NTOKa3aTel! NOIIK-5.1
nporecca, NpeuMyIecTBa, HEJOCTaTKH, HOIIK-5.2
nepcrekTuBbl. [11aBka Bo B3BELLIEHHOM NOIIK-5.3
cocTtossHuU. PUBUKO-XUMHUYECKHE NOIIK-6.1
0COOEHHOCTH LIIAKO- U HOIIK-6.2
mreitHooOpa3oBanus. [IpakTuka NOIIK-6.3
npouecca. [lepcrneKkTuBbl TEXHOJIOTHH. NOIIK-7.1
IInaBka B neuax BaHrokoBa. NOIIK-7.2
TeopeTuyeckue u TEXHOJIOTHYCCKHUE NOIIK-7.3
OCHOBBI IJ1aBKU. KOHCTpYKIHMS meyn. HIIK-1.1.1
ITokazarenu I1B. YcrpoiicTBO MUKCEpOB HIIK-1.1.2
IITEeWHA U UTaKa. Y TUIU3aLus ra3os. UIIK-1.1.3
TO0 pabdotsl [1B Ha OAO «CYM3y, HIIK-1.2.1
OAO «bI'MK» Ilepcnextussl I1B. HIIK-1.2.2
CoBMEIIEHHBIE TIPOILIECCHI TUIABKH- HIIK-1.2.3
koHBepTupoBaHus. Texnomorus CIIK Ha HIIK-1.3.1
OAO «MMCKp. IIponeccsl HIIK-1.3.2
«OnprenuenTey, «Hopannay, HIIK-1.3.3
«Munyoucu», mpakTika paboThl 3aBojia HIIK-1.4.1
«I'pecux» (Munonesus). TexHomorus HIIK-1.4.2
«TSLy. Kitaccnguxarust mporeccos. HIIK-1.4.3
TexHomornueckue 0COOEHHOCTH HIIK-1.5.1
TPOLIECCOB: XUMHU3M B3aUMOJCUCTBUN U UIIK-1.5.2
YCIIOBHS TEIJIO-MaccOOOMeHa. HIIK-1.5.3
AmnmapatypHoe odopmireHue. TeXHIKo- HIIK-1.6.1
9KOHOMHYECKHE MOKa3aTeIH MPOIeCCOB UIIK-1.6.2
«Aycment» Ha 3A0 «Kapabammens» u HIIK-1.6.3
«Kasmuaky. [TepcrekTHBBI MPUMEHEHHS
pu epepadboTke Cynb(UIHOTO,

CMEILIaHHOT'0 PYAHOTO U TEXHOT€HHOTO
CBIpBs. OCOOEHHOCTH TEXHOIOTHH «
KUBUDT» u «®BI». /Cp/
Koxn HaumeHoBaHue pa3jesioB H TeM /BHJ Cemectp | Hacos | Komneren- | Jlutrep | Pecy | Uure | IIpumeuanue
3aHATHSA 3aHsaTHs/ / Kype M aTypa | pcbl | pakT.

Pa3nen 2. CoBpeMeHHOE COCTOSIHUE U
MYTH Pa3BUTHA TIABUJIbHBIX
Npo1eccoB




2.1

TeXHUKO-9KOHOMHUUECKHUE MPEATIOCHUIKH
MOACpHU3ANHU. TomnuBHO-
OHEPIreTHICCKUEC S3KBUBAJICHT ITpoOLIECCa.

XapaxTepucTuka maxTHoi wiasku (ILIT).

Cxema npoueccca AIIIIL. ITokazarenu
pa6otel LTI Vpanbckux npeanpusITHHA.
MonepHu3anus miaMeHHbIX Ieuei.
XapakTepuCTHKA COBPEMEHHOTO
COCTOSIHUS TTapKa OTpakaTeNbHBIX MeYeH.
IlyTu coBepieHCTBOBAaHUS NEUEH,
nepcreKTuBsbl. /JIek/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




2.2

TeXHUKO-9KOHOMHUUECKHUE MPEATIOCHUIKH
MOACpHU3ANHU. TomnuBHO-
OHEPIreTHICCKUEC S3KBUBAJICHT ITpoOLIECCa.

XapaxTepucTuka maxTHoi wiasku (ILIT).

Cxema npoueccca AIIIIL. ITokazarenu
pa6otel LTI Vpanbckux npeanpusITHHA.
MonepHu3anus miaMeHHbIX Ieuei.
XapakTepuCTHKA COBPEMEHHOTO
COCTOSIHUS NapKa OTPakaTeIbHBIX MEeUeH.
IlyTu coBepieHCTBOBAaHUS NEUEH,
nepcrekTuBsl. /J1ab/

13

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




23

TeXHHKOGKOHOMquCKHBHpeHHOCHHKH
MOﬂepHHSaHHH.TOHHHBHO-
OHEPIreTHICCKUEC DKBUBAJICHT ITpOLIECCA.

XapaxTepucTuka maxTHoi wiasku (ILIT).

Cxema npoueccca AIIIIL. ITokazarenu
pa6otel LTI Vpanbckux npeanpusITHHA.
MonepHu3anus miaMeHHbIX Ieuei.
XapakTepuCTHKA COBPEMEHHOTO
COCTOSIHUS NapKa OTPakaTeIbHBIX MEeUeH.
IlyTu coBepieHCTBOBAaHUS NEUEH,
nepcrekTuBsl. /Cp/

12

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pa3gen 3. KonBepTupoBanue MeHbIX
IITEeHOB




3.1

CoBpeMeHHOE COCTOSIHUE TCOPUHI
mpolecca KOHBEPTUPOBAHUS METHBIX
mreiHoB. [loBenenne npumecen npu
KOHBepTHUpoBaHHUH. PactipenencHue
OCHOBHBIX CITyTHHKOB MEJIH.
TemnepaTyphslil pexxuM. CoBpeMeHHast
MIPaKTHKa KOHBEPTHPOBAHNUS.
XapaKkTepuCTHKA COBPEMEHHBIX
KOHBEPTEPOB U TexHonoruu. [Iporpecc B
obJyracTi KOHBepTHpOBaHM. KoHBEpTEpHI
¢ 6okoBbIM 0TBO/IOM Ta30B (KBO).
MHXeKUnOHHBIN KOHBEPTED
«Mucnupeiimny». KonseprepHas neus
«Muryoucny. /Jlex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




32

CoBpeMeHHOE COCTOSIHUE TCOPUHI
mpolecca KOHBEPTUPOBAHUS METHBIX
mreiHoB. [loBenenne npumecen npu
KOHBepTHUpoBaHHUH. PactipenencHue
OCHOBHBIX CITyTHHKOB MEJIH.
TemnepaTyphslil pexxuM. CoBpeMeHHast
MIPaKTHKa KOHBEPTHPOBAHNUS.
XapaKkTepuCTHKA COBPEMEHHBIX
KOHBEPTEPOB U TexHonoruu. [Iporpecc B
obJyracTi KOHBepTHpOBaHM. KoHBEpTEpHI
¢ 6okoBbIM 0TBO/IOM Ta30B (KBO).
MHXeKUnOHHBIN KOHBEPTED
«Mucnupeiimny». KonseprepHas neus
«Murryoucny. /J1ab/

13

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3
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CoBpeMeHHOE COCTOSIHUE TCOPUHI
mpolecca KOHBEPTUPOBAHUS METHBIX
mreiHoB. [loBenenne npumecen npu
KOHBepTHUpoBaHHUH. PactipenencHue
OCHOBHBIX CITyTHHKOB MEJIH.
TemnepaTyphslil pexxuM. CoBpeMeHHast
MIPaKTHKa KOHBEPTHPOBAHNUS.
XapaKkTepuCTHKA COBPEMEHHBIX
KOHBEPTEPOB U TexHonoruu. [Iporpecc B
obJyracTi KOHBepTHpOBaHM. KoHBEpTEpHI
¢ 6okoBbIM 0TBO/IOM Ta30B (KBO).
MHXeKUnOHHBIN KOHBEPTED
«Mucnupeiimny». KonseprepHas neus
«Muryoucny». /Cp/

12

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasnen 4. CoBpeMeHHOe COCTOSIHUE H
MEPCIEKTHBBI TEXHOJIOTHH
pahuHAPOBAHHS YePHOBOW Mean




4.1

TepmonuHamMuKa peakuun
OKHCIIUTEIHHOTO OTHEBOT'O
paduaupoBanus. TepMoTuHaMUKa
peaxkiuil OKMCIEHUsI MEIU U IPUMECEH.
TepMoIMHAMUYECKHI aHATU3 CUCTEMBI
Cu-I1-0. Cucrema Cu20-SiO2 .
Pacnipenenenue npumecei.
TepMmoarMHaMMKa peakluil 1era3anuy 1

packucnenus. [IpakTuka padHHUPOBaHHUS.

Turbl anoaHbIX nieveit. [leus «Mepip.
ObopynoBaHue A pa3IUBKU aHOJOB.
Texnonorus papuHupoBaHus. Pe:xxumMHbie
mapaMeTpsl onepanuid. Buabr
BoccTaHoBUTENEeH. OcobeHHOCTH
BOCCTaHOBJICHUS B reun «Mepip.
PearentHoe paduHHpOBaHUE.
Henpeprisabie nporneccsl. [leus
«Munyoucny. HerpepsiBHOE
paduHupoBanue o Merony «I ymOobmy.
IIponece «KonTument».
ONEeKTPOXUMUYECKUE IIPOLIECCHI IPH
3JIEKTPOIN3E MEAU U NIOBEJCHUE
npuMeceil. DNeKTPOoaHbIEe TPOLIECCHI.

INoBenenue npumeceii Ha aHOJE U KaTOJIE.

«[InaByumey mmamsr. ObpazoBanue
MEJIEUICKTPOIUTHOTO 1IUIaMa 1
MIPUHIMITHAIBHAS CXEMa €ro
nepepadotku. [TaccuBarust aHoxa.
CTpyKTypa KaTOAHBIX 0caakoB. Jlo6aBku
B 9JIEKTPOJIUT. BiusiHue TeMnepaTypsl
anekTposuTa. TexHoIornuecKue
MPOIIeCcCHl U 000PYI0BaHUE.
XapakTepucTrka 000pyJ0BaHHMI.
BakyyMHBII cheM KaTOZHOTO OCajKa.
[TpuHINT PabOTH aBTOMATHIECKOH
JMHUH A7 COOPKHU U pacCTaHOBKU
CTapTepHBIX KaTooB. Padora «Crpunm-
MAaIIUHED. KOHCTPYKIUS IIEKTPOIU3HBIX
BaHH. CHCTEMBI BKITIOYCHUS IIEKTPOJIOB.
Ilepepabotka anexrponuta. Cxema
IIPOM3BOJICTBA MEHOTO Kyrnopoca. /JIex/
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HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
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NOIIK-7.1
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NOIIK-7.3
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UIIK-1.2.1
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HUIIK-1.3.1
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HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
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HIIK-1.6.2
HIIK-1.6.3
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4.2 TepmonuHamMuKa peakuun 7 8 NYK-1.1 JI1.1 0
OKHCIIUTEIHHOTO OTHEBOT'O UVYK-1.2 | J1.2]1
paduaupoBanus. TepMoTuHaMUKa NVYK-1.3 2.1
peakuuii OKUCIICHUS MEAN U IPUMECEH. NyK-2.1 2.2
TepMoaHHAMUYECKHA aHATTN3 CUCTEMBI NUYK-2.2 J12.3
Cu-I1-0. Cucrema Cu20-SiO2 . NYK-2.3
Pacnpenenenue npumeceit. NVK-4.1
TepMmoarMHaMMKa peakluil 1era3anuy 1 NYK-4.2
packucnenus. [Ipaktuka padhuHUpOBaHUSI. NYK-4.3
Tunel aHoaHBIX neyei. [leus «Mepiy. NVYK-9.1
O6opynoBaHue TS Pa3TUBKU aHOIOB. NYK-9.2
Texnonorus papuHupoBaHus. Pe:xxumMHbie NVYK-9.3
rapameTpsl onepanuid. Buapl NOIIK-1.1
BoccTaHoBUTENEeH. OcobeHHOCTH NOIIK-1.2
BOCCTaHOBJICHUS B neun «Mepiy. HOIIK-1.3
PearentHOe paduHHpPOBAHHE. NOIIK-2.1
Henpeprisabie nporneccsl. [leus NOIIK-2.2
«Murty6ucu». HerpepsisHOE NOIIK-2.3
paduHupoBanue o Merony «I ymOobmy. HOIIK-4.1
IIpouecc «Kontument». NOIIK-4.2
ONEeKTPOXUMUYECKUE IIPOLIECCHI IPH NOIIK-4.3
3JIEKTPOIN3E MEAU U NIOBEJCHUE HOIIK-5.1
TpUMeCei. DIEKTPOIHBIC IPOIECCHI. NOIIK-5.2
IToBeneHue npumeceit Ha aHOZE U KaToJeE. NOIIK-5.3
«[InaByumey mmamsr. ObpazoBanue HOIIK-6.1
MEIEINEeKTPOIUTHOTO IIJIaMa 1 HNOIIK-6.2
TIPUHIMITHATIEHAS CXEMa €0 NOIIK-6.3
nepepaborku. [TaccuBanus anoja. NOIIK-7.1
CTpyKTypa KaToIHBIX 0cagKkoB. Jlo6aBKu NOIIK-7.2
B DJIEKTPONUT. BrusHue Temneparypsl NOIIK-7.3
aexTponuTta. TexHojgornuaeckue HIIK-1.1.1
MPOIIeCcCHl U 000PYI0BaHUE. WIIK-1.1.2
XapakTepucTuKa 000pyA0BaHHUS. HIIK-1.1.3
BakyyMHBIi cheM KaTOJIHOTO OCajiKa. UIIK-1.2.1
[TpuHINT PabOTH aBTOMATHIECKOH HIIK-1.2.2
JMHUH A7 COOPKHU U pacCTaHOBKU HIIK-1.2.3
cTapTepHbIX KaTo/10B. Pabora «Crpumni- HIIK-1.3.1
MamuHbl». KOHCTpYKLUS 37EKTPOIU3HBIX HIIK-1.3.2
BaHH. CHCTEMBI BKJIIOUEHHUS HIIEKTPOIOB. HIIK-1.3.3
Ilepepabotka anexrponuta. Cxema HIIK-1.4.1
MIPOU3BOJICTBA MeHOTO Kymnopoca. /Cp/ HIIK-1.4.2

UIIK-1.4.3
UIIK-1.5.1
HIIK-1.5.2
UIIK-1.5.3
UIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 107071 aTypa | pchbl | pakT.
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5.1

XapaKTepuCcTUKa TUIIOBOI
THIPOMETAJUTYPIHYECKON CXEMBI. .
ABTOKJIaBHOE BHIIIETaYNBaHNAC METHOTO
CBIpbs. PacTBOpeHNME TIPH MOBBIIIEHHBIX
TeMIepaTypax U AaBICHUSX CYIbPUIHBIX
MEIHBIX, MEJJTHO-LINHKOBBIX,
MOJTMMETANTHYECKUX Py 1
KOHIIEHTPAaToB. [TapamMeTpsl U peKUMBI
BBIILEJIAYNBAHUS. XapaKTEePUCTHKA
MIPOIYKTOB, pacrpeeieH e IIBETHBIX
METaJUIOB, XkKele3a, cepbl. CriocoObt
M3BJICUCHHS DIIEMEHTHOM CEPhl U CXEMBbI
HCIOJb30BAaHUSI LIEHHBIX COCTAaBIISIOLINX
HEPaCTBOPUMBIX OCTATKOB (0J1aropoIHbIe
METaJIIbl, COSANHEHUS KeTe3a)
Oco0eHHOCTH aBTOKJIaBHOW OYMCTKH
pactBopoB. [ToBeneHne MeTaIIOB-
NIpUMeECEH U KOMIIOHEHTOB IIyCTOM
MOPOJIBI IPU aBTOKJIABHOM
BBIIIEITAYUBAHNH CYJIb(QHUIHOTO CHIPBSL.
VYcnoBus 1 mapaMeTphl UX BBIICIECHHS 13
OCHOBHOTO pacTBopa. OcaxaeHue
METaJUIOB U UX COEAMHEHUH Ipu
TTOBBIIIICHHBIX JTABJICHUAX.
XapakTepucTUKa BOCCTaHOBUTEIEH
(ocamuTeneit): BOIOPOJ, TUOKCUJ CEPBI,
MOHOOKCH]I yTJiepoJia, CEpOBOAOPOLI,
TIII0K03a, (hopMabIeTu I, THAPa3HH U Ip.
OO6nacTy ¥ rpaHUIbI UX UCTIOIB30BAHMS.
OcaxxaeHue BOAOPOIOM, TUOKCHIOM
cepsl, cepoBogoporoM. OcobeHHOCTH
IIPOIIECCOB, POIIb TEXHOIOTHUCCKUX
napametpos, [IAB. Texnuko-
SKOHOMHUECKHE MTOKa3aTeH MPOLECCOB.
CBOHCTBa BBIICJICHHBIX TOPOIITKOB H
XUMHYECKHX coenuHeHnit. O0paboTka
MyJbIBI MOpoIka. KoHcTpykTHBHOE
oopmIIeHHE BEPTHKAIBHBIX,
TOPHU30HTAIBHBIX aBTOKJIABOB,
ABTOKJIABOB KOJIOHHOT'O THIIA C
MepEeMEIINBAONIIMH YCTPOHCTBAMH 1 0e3
HUX. @yTepoBKa anmaparos,
HCIOJBb3YEMBIX B METAJUTYPIHHU TSDKENBIX
LIBETHBIX MEeTaUI0B. CXeMbl aBTOKJIAaBHON
nepepaboTKU PYIHOTO CHIPBS MEJTH 1 €€
CITyTHHUKOB. TeXHOJIOTHYECKHIE CXCMBI
ABTOKJIABHOM MepepadoTKU CyIb(PUIHBIX
MEIHBIX, MEHO-LIUHKOBBIX U
MOJIMMETAINTYECKAX KOHIIEHTpaToB. Mx
TEXHHKO-IKOHOMHUYECKas OICHKA,
MEePCIEKTUBBI IPOMBILIUIEHHON
peammzarn. CopOIns M SKCTPAKIHS B
METAJUTYypruX MeIH. TeXHOJIOTHIeCKUe
TpaHUIIbI HCIIOIB30BaHUS COPOLNHU
SKCTPAKLUU JUIsl BBIACIECHUS TpUMecer
WJIH KOHIIEHTPHPOBAHMS METaJUIOB.
TexHHK0-3KOHOMUYECKHE ITOKAa3aTeIIN
copOuun 1 3KcTpakiuu. IlepcrneKkTuBel
COPOIIMOHHBIX M SKCTPAKIIMOHHBIX
TEXHOJIOTHUH B METAJUTyPTHUH MEJIH.
CopO1roHHOE BhIIENAYMBaHKE,
HOHOOOMCHHBIC MEMOPAHBI, BOJIOKHHUCTHIC
noHooOMeHHHUKH. HoBEIe COPOEHTHI 1
9KCTPAreHThI, alapaThl U TEXHOIOTUU
JUIS BBIIENICHUS METAJUIOB U3

mynbIl. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
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HIIK-1.1.3
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HIIK-1.2.3
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UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
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2.3
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XapaKTepuCcTUKa TUIIOBOI
THIPOMETAJUTYPIHYECKON CXEMBI. .
ABTOKJIaBHOE BHIIIETaYNBaHNAC METHOTO
CBIpbs. PacTBOpeHNME TIPH MOBBIIIEHHBIX
TeMIepaTypax U AaBICHUSX CYIbPUIHBIX
MEIHBIX, MEJJTHO-LINHKOBBIX,
MOJTMMETANTHYECKUX Py 1
KOHIIEHTPAaToB. [TapamMeTpsl U peKUMBI
BBIILEJIAYNBAHUS. XapaKTEePUCTHKA
MIPOIYKTOB, pacrpeeieH e IIBETHBIX
METaJUIOB, XkKele3a, cepbl. CriocoObt
M3BJICUCHHS DIIEMEHTHOM CEPhl U CXEMBbI
HCIOJb30BAaHUSI LIEHHBIX COCTAaBIISIOLINX
HEPaCTBOPUMBIX OCTATKOB (0J1aropoIHbIe
METaJIIbl, COSANHEHUS KeTe3a)
Oco0eHHOCTH aBTOKJIaBHOW OYMCTKH
pactBopoB. [ToBeneHne MeTaIIOB-
NIpUMeECEH U KOMIIOHEHTOB IIyCTOM
MOPOJIBI IPU aBTOKJIABHOM
BBIIIEITAYUBAHNH CYJIb(QHUIHOTO CHIPBSL.
VYcnoBus 1 mapaMeTphl UX BBIICIECHHS 13
OCHOBHOTO pacTBopa. OcaxaeHue
METaJUIOB U UX COEAMHEHUH Ipu
TTOBBIIIICHHBIX JTABJICHUAX.
XapakTepucTUKa BOCCTaHOBUTEIEH
(ocamuTeneit): BOIOPOJ, TUOKCUJ CEPBI,
MOHOOKCH]I yTJiepoJia, CEpOBOAOPOLI,
TIII0K03a, (hopMabIeTu I, THAPa3HH U Ip.
OO6nacTy ¥ rpaHUIbI UX UCTIOIB30BAHMS.
OcaxxaeHue BOAOPOIOM, TUOKCHIOM
cepsl, cepoBogoporoM. OcobeHHOCTH
IIPOIIECCOB, POIIb TEXHOIOTHUCCKUX
napametpos, [IAB. Texnuko-
SKOHOMHUECKHE MTOKa3aTeH MPOLECCOB.
CBOHCTBa BBIICJICHHBIX TOPOIITKOB H
XUMHYECKHX coenuHeHnit. O0paboTka
MyJbIBI MOpoIka. KoHcTpykTHBHOE
oopmIIeHHE BEPTHKAIBHBIX,
TOPHU30HTAIBHBIX aBTOKJIABOB,
ABTOKJIABOB KOJIOHHOT'O THIIA C
MepEeMEIINBAONIIMH YCTPOHCTBAMH 1 0e3
HUX. @yTepoBKa anmaparos,
HCIOJBb3YEMBIX B METAJUTYPIHHU TSDKENBIX
LIBETHBIX MEeTaUI0B. CXeMbl aBTOKJIAaBHON
nepepaboTKU PYIHOTO CHIPBS MEJTH 1 €€
CITyTHHUKOB. TeXHOJIOTHYECKHIE CXCMBI
ABTOKJIABHOM MepepadoTKU CyIb(PUIHBIX
MEIHBIX, MEHO-LIUHKOBBIX U
MOJIMMETAINTYECKAX KOHIIEHTpaToB. Mx
TEXHHKO-IKOHOMHUYECKas OICHKA,
MEePCIEKTUBBI IPOMBILIUIEHHON
peammzarn. CopOIns M SKCTPAKIHS B
METAJUTYypruX MeIH. TeXHOJIOTHIeCKUe
TpaHUIIbI HCIIOIB30BaHUS COPOLNHU
SKCTPAKLUU JUIsl BBIACIECHUS TpUMecer
WJIH KOHIIEHTPHPOBAHMS METaJUIOB.
TexHHK0-3KOHOMUYECKHE ITOKAa3aTeIIN
copOuun 1 3KcTpakiuu. IlepcrneKkTuBel
COPOIIMOHHBIX M SKCTPAKIIMOHHBIX
TEXHOJIOTHUH B METAJUTyPTHUH MEJIH.
CopO1roHHOE BhIIENAYMBaHKE,
HOHOOOMCHHBIC MEMOPAHBI, BOJIOKHHUCTHIC
noHooOMeHHHUKH. HoBEIe COPOEHTHI 1
9KCTPAreHThI, alapaThl U TEXHOIOTUU
JUIS BBIIENICHUS METAJUIOB U3

myJbI. /J1ab/
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XapaKTepuCcTUKa TUIIOBOI
THIPOMETAJUTYPIHYECKON CXEMBI. .
ABTOKJIaBHOE BHIIIETaYNBaHNAC METHOTO
CBIpbs. PacTBOpeHNME TIPH MOBBIIIEHHBIX
TeMIepaTypax U AaBICHUSX CYIbPUIHBIX
MEIHBIX, MEJJTHO-LINHKOBBIX,
MOJTMMETANTHYECKUX Py 1
KOHIIEHTPATOB. [TlapaMeTpsl U peskuMBbl
BBIILEJIAYNBAHUS. XapaKTEePUCTHKA
MIPOIYKTOB, pacrpeeieH e IIBETHBIX
METaJUIOB, XkKele3a, cepbl. CriocoObt
M3BJICUCHHS DIIEMEHTHOM CEPhl U CXEMBbI
HCIOJb30BAaHUSI LIEHHBIX COCTAaBIISIOLINX
HEPaCTBOPUMBIX OCTATKOB (0J1aropoIHbIe
METaJIIbl, COSANHEHUS KeTe3a)
Oco0eHHOCTH aBTOKJIaBHOW OYMCTKH
pactBopoB. [ToBeneHne MeTaIIOB-
NIpUMeECEH U KOMIIOHEHTOB IIyCTOM
MOPOJIBI IPU aBTOKJIABHOM
BBIIIEITAYUBAHNH CYJIb(QHUIHOTO CHIPBSL.
VYcnoBus 1 mapaMeTphl UX BBIICIECHHS 13
OCHOBHOTO pacTBopa. OcaxaeHue
METaJUIOB U UX COEAMHEHUH Ipu
TTOBBIIIICHHBIX JTABJICHUAX.
XapakTepucTUKa BOCCTaHOBUTEIEH
(ocamuTeneit): BOIOPOJ, TUOKCUJ CEPBI,
MOHOOKCH]I yTJiepoJia, CEpOBOAOPOLI,
TIII0K03a, (hopMabIeTu I, THAPa3HH U Ip.
OO6nacTy ¥ rpaHUIbI UX UCTIOIB30BAHMS.
OcaxxaeHue BOAOPOIOM, TUOKCHIOM
cepsl, cepoBogoporoM. OcobeHHOCTH
IIPOIIECCOB, POIIb TEXHOIOTHUCCKUX
napametpos, [IAB. Texnuko-
SKOHOMHUECKHE MTOKa3aTeH MPOLECCOB.
CBOHCTBa BBIICJICHHBIX TOPOIITKOB H
XUMHYECKHX coenuHeHnit. O0paboTka
MyJbIBI MOpoIka. KoHcTpykTHBHOE
oopmIIeHHE BEPTHKAIBHBIX,
TOPHU30HTAIBHBIX aBTOKJIABOB,
ABTOKJIABOB KOJIOHHOT'O THIIA C
MepEeMEIINBAONIIMH YCTPOHCTBAMH 1 0e3
HUX. @yTepoBKa anmaparos,
HCIOJBb3YEMBIX B METAJUTYPIHHU TSDKENBIX
LIBETHBIX MEeTaUI0B. CXeMbl aBTOKJIAaBHON
nepepaboTKU PYIHOTO CHIPBS MEJTH 1 €€
CITyTHHUKOB. TeXHOJIOTHYECKHIE CXCMBI
ABTOKJIABHOM MepepadoTKU CyIb(PUIHBIX
MEIHBIX, MEHO-LIUHKOBBIX U
MOJIMMETAINTYECKAX KOHIIEHTpaToB. Mx
TEXHHKO-IKOHOMHUYECKas OICHKA,
MEePCIEKTUBBI IPOMBILIUIEHHON
peammzarn. CopOIns M SKCTPAKIHS B
METAJUTYypruX MeIH. TeXHOJIOTHIeCKUe
TpaHUIIbI HCIIOIB30BaHUS COPOLNHU
SKCTPAKLUU JUIsl BBIACIECHUS TpUMecer
WJIH KOHIIEHTPHPOBAHMS METaJUIOB.
TexHHK0-3KOHOMUYECKHE ITOKAa3aTeIIN
copOuun 1 3KcTpakiuu. IlepcrneKkTuBel
COPOIIMOHHBIX M SKCTPAKIIMOHHBIX
TEXHOJIOTHUH B METAJUTyPTHUH MEJIH.
CopO1roHHOE BhIIENAYMBaHKE,
HOHOOOMCHHBIC MEMOPAHBI, BOJIOKHHUCTHIC
noHooOMeHHHUKH. HoBEIe COPOEHTHI 1
9KCTPAreHThI, alapaThl U TEXHOIOTUU
JUTSL BBIICTICHUS] METaJUIOB U3 myJbilL. /Cp/
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Koxn HanmeHoBaHue pa3/ieJioB U TeM /BUJ Cemectp | Yacos | Kommneren- | JIutep | Pecy | Hute | IIpumeuanue
3aHATHS 3aHaTHsA/ / Kype M aTypa | pchl | pakT.
Pa3nen 6. Oxpana okpyxamouei cpeabl
6.1 XapaKkTepHuCTHKa MBUIEBBIX U T'a30BbIX 7 6 NYK-1.1 J.1 0
BBIOPOCOB Ha MEICTUIaBIIIBHBIX NVyK-1.2 | J1.2]1
npeanpuaTuax. Knaccuguxanus meitei, NVK-1.3 2.1
CHOCOOB! BBIZICTICHUS TBEPABIX YaCTHIL U3 NyK-2.1 J12.2
3aIMbUICHHOTO ra30BOr0 MOTOKA. NvyK-2.2 J12.3
KoHncTpykuus u npuHIUN AeHCTBUSL NVK-2.3
IIBUIEYIABIMBAIOIINX AIIAPATOB (KaMepsl, NYK-4.1
LUKJIOHBI, CKpyOOephl, TKaHEBbIC NYK-4.2
(GUITBTPHI, ATEKTPOUIBTPEI, IEHHBIE NVK-4.3
anmapatsl). [IpuHIMIs! BEIOOPA, NVYK-9.1
3¢ (EeKTUBHOCTD MbLICYNOBUTENCH. BRIOOD NVYK-9.2
TEXHOJIOTUYECKOM CXEMBI NVYK-9.3
TIBUICYJIaBIIUBAHMS ISl PAa3]IUYHBIX NOIIK-1.1
IIPOLECCOB METAJUTYPIHH MENIU. NOIIK-1.2
Yrunuzanus TMOKCUAa Cephl. HOIIK-1.3
TeXHOJIOTUYECKUE CXEMBI IepepaboTKu NOIIK-2.1
CEpYyCOIEPKAIMNX T'a30B C MOJIyYCHHEM NOIIK-2.2
CEpHOMN KUCIIOTHI, JJIEMEHTAPHOH cephl, HOIIK-2.3
KUAKOTO Tuokcuia cepbl. «Cyxue» u NOIIK-4.1
KOMOMHMPOBAaHHbIE CTIOCOOBI OYHCTKH NOIIK-4.2
ra3oB. CxeMbl 00€3BpeKHUBaHHUS Ia30B, NOIIK-4.3
CoJepKAIIMX XJI0p, PTOP, APCHH, PTYTh. HOIIK-5.1
XapakTepHucTHKa IbLICYJIaBINBAIOIIECH NOIIK-5.2
annaparypsl. I1bl1eBble KaMepsl. HOIIK-5.3
LenTpoOexxHbie yIOBUTENH. HOIIK-6.1
OnexkrpodunbTpsl. /JIex/ HOIIK-6.2
NOIIK-6.3
HOIIK-7.1
NOIIK-7.2
HOIIK-7.3
WIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
UIIK-1.3.1
UIIK-1.3.2
HIIK-1.3.3
HUIIK-1.4.1
UIIK-1.4.2
UIIK-1.4.3
HIIK-1.5.1
UIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2

HIIK-1.6.3




6.2 XapaKTepUCTUKA NBUIEBBIX U Ta30BbIX 7 7 NYK-1.1 J1.1 0
BBIOPOCOB Ha MEJICTUIABHIIbHBIX HUYK-1.2 JI1.2J1
npeanpuaTHax. Kimaccnuxanus meutei, NVYK-1.3 2.1
CHOCOOBI BBIZICTICHHS TBEPBIX YACTHI] U3 NyK-2.1 2.2
3aIMbUICHHOTO Fa30BOT0 MOTOKA. NVyK-2.2 J12.3
KoHcTpykuus v mpuHIKIT AEHCTBUS NYK-2.3
IBUICYJIABIMBAIOIINX AIIapaToB (KaMepHl, NVK-4.1
IUKJIOHBI, CKPYOOepHI, TKaHEBbIE NYK-4.2
(UIBTPBI, ATEKTPOGUIBTPHI, IEHHBIE NYK-4.3
anmapatsl). [IpuHIHIE! BEIOOpA, NVYK-9.1
3¢ GeKTUBHOCTH MBUICYIOBUTENCH. BEIOOD NVK-9.2
TEXHOJIOTUYECKOH CXEMBI NVYK-9.3
TIbUICYJIABITUBAHUS JUISl PA3TUYHBIX NOIIK-1.1
NIPOLIECCOB METAJUTYPTrUU MEIN. NOIIK-1.2
YTunuzanus JUOKCUAA CEpBL. HOIIK-1.3
TexHONMOrNYEeCcKHEe CXeMbI IEpepadboTKU NOIIK-2.1
cepycoaepKallluX Ta30B C NOJyYCHHEM NOIIK-2.2
CEPHOM KUCIIOTHI, JJIEMEHTAaPHOM Cephl, NOIIK-2.3
JKUJIKOTO TUOKcUAa ceprl. «Cyxue» u HNOIIK-4.1
KOMOHWHHUPOBAHHBIE CIIOCOOBI OYHCTKH NOIIK-4.2
ra3oB. CxeMbl 00€3BpeXHBaHMS Ia30B, NOIIK-4.3
coJepKaIINX XJI0p, PTOp, ApCHH, PTYTh. NOIIK-5.1
XapaKTepUCTUKA MbUICYJIaBIUBAIOIIEH NOIIK-5.2
annaparypsl. IIbl1eBble KaMepsl. NOIIK-5.3
LlenTpoOeXHBIC YITOBUTEIH. HOIIK-6.1
Onexrpodunstpsl. /Cp/ HOIIK-6.2

NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
HOIIK-7.3
HIIK-1.1.1
WIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
UIIK-1.2.3
HIIK-1.3.1
UIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
UIIK-1.4.3
UIIK-1.5.1
HIIK-1.5.2
UIIK-1.5.3
UIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 aTypa | pchbl | pakT.

Pazpnen 7. IlpuHuunst
TEXHOJOTHYECKOT0 MPOEKTHPOBAHUS
LIEX0B M MepeaesioB




7.1

CymuHocTs 1 TpeboBaHUA,
npebsBIsieMble K PoekTy. CBs3b
TEXHHYECKUX, OPraHU3aIMOHHbIX,
COLIMATILHBIX, JKOHOMHUECKHX,
MPUPOTOOXPAHHBIX QYHKIIHH
METaJUTypPriYecKoro pOU3BOICTBA.
Oprasuzaiyst IPOSKTHPOBAHHUS.
I'enepasnbhbie ucnonauTenu. Cocra
MPOEKTHON JOKYMEHTAIMHU: 001ast
MTOSICHUTEITLHAS 3aITUCKA [IPOEKTa,
TEXHOJIOTUYECKHE PCIICHUS,
CTPOUTENbHBIC PEIICHHUS U OPTaHU3AIHs
CTPOUTENBCTBA, OXPaHa OKPYIKaromIei
CpEeJibl, KIIHITHO-TPAKIaHCKOES
CTPOUTEIBCTBO M CMETHAS
nokymeHranus. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYyK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




7.2

CymuHocTs 1 TpeboBaHUA,
npebsBIsieMble K PoekTy. CBs3b
TEXHHYECKUX, OPraHU3aIMOHHbIX,
COLIMATILHBIX, JKOHOMHUECKHX,
MPUPOTOOXPAHHBIX QYHKIIHH
METaJUTypPriYecKoro pOU3BOICTBA.
Oprasuzaiyst IPOSKTHPOBAHHUS.
I'enepasnbhbie ucnonauTenu. Cocra
MPOEKTHON JOKYMEHTAIMHU: 001ast
MTOSICHUTEITLHAS 3aITUCKA [IPOEKTa,
TEXHOJIOTUYECKHE PCIICHUS,
CTPOUTENbHBIC PEIICHHUS U OPTaHU3AIHs
CTPOUTENBCTBA, OXPaHa OKPYIKaromIei
CpEeJibl, KIIHITHO-TPAKIaHCKOES
CTPOUTEIBCTBO M CMETHAS
nokymenrarwms. /Cp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasgen 8. Ilyru cHuskeHUs!
JHepronoTpedIeHus




8.1

CTpyKTypa TEIUIOBBIX OalaHCOB
MUPOMETAILTY PrHYECKUX TPOIIECCOB B
METAJUTYPTHH MeJIU. XapaKTepUCTHKA
9HEPro3aTpat M0 OCHOBHBIM OTEPaIHsIM
METaJUTypriYecKOro MpOU3BOICTBA.
Oco0EeHHOCTH BOISIHOIO U
MaPOUCTIAPUTEIEHOTO OXJIAXKICHHS
Haubolee TeIUIOHAIPSHKEHHBIX Y3JI0B
neuvei. YTUIM3anus TeIa OTXOIAIINX
ra3oB. Koribl-yTunu3atopbl. OCHOBHBIC
HUCTOYHHKH 00pa30BaHUs BTOPHUHBIX
9HEPropecypcoB U MyTH UX
paIMOHATIBHOTO UCTIOJb30BaHusl. /JIek/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYyK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




8.2

CTpyKTypa TEIUIOBBIX OalaHCOB
MUPOMETAILTY PrHYECKUX TPOIIECCOB B
METAJUTYPTHH MeJIU. XapaKTepUCTHKA
9HEPro3aTpat M0 OCHOBHBIM OTEPaIHsIM
METaJUTypriYecKOro MpOU3BOICTBA.
Oco0EeHHOCTH BOISIHOIO U
MaPOUCTIAPUTEIEHOTO OXJIAXKICHHS
Haubolee TeIUIOHAIPSHKEHHBIX Y3JI0B
neuvei. YTUIM3anus TeIa OTXOIAIINX
ra3oB. Koribl-yTunu3atopbl. OCHOBHBIC
HUCTOYHHKH 00pa30BaHUs BTOPHUHBIX
9HEPropecypcoB U MyTH UX
paIroHaIBHOTO UCOIb30Banus. /Cp/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3

Kon
3AHATUSA

HaunmeHoBaHue pa3/1e0B U TeM /BU]
3aHATUs/

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pazgen 9. IlpuHuunbI NOPOMIKOBOI
MeTAJLTYpruu




9.1

CBoiicTBa MOPOILIKOB U CIIOCOOBI
W3rOTOBJIEHUS U3 HUX u3aenuit CriocoGb
MTOJIyYEHHS TIOPOIIKOB. MeXaHn4ecKoe
n3MenpyeHue. Pacieiienue pacriasa.
Teepnodasnoe BOCCTaHOBJIEHHE,
anektponus. /Jlek/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYyK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

J1.1
JI1.2J1
2.1
122
2.3




9.2

anekrpoiu3. /Cp/

CBOHCTBa IOPOIIKOB U CTIOCOOBI 7 8
H3TOTOBICHUS U3 HUX u3aenuil CrocoOsl
MI0JIy4YEeHHs IOPOIIKOB. MexaHuueckoe
n3MenpyeHue. Pacieiienue pacriasa.
Teepnodasznoe BoccTaHOBIEHUE,

NYK-1.1 J1.1
NYK-1.2 | JI1.2]1
NVYK-1.3 2.1
NVK-2.1 122
NYK-2.2 2.3
NYK-2.3
NVK-4.1
NYK-4.2
NYK-4.3
NVYK-9.1
NVK-9.2
NYK-9.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
HOIIK-2.1
NOIIK-2.2
NOIIK-2.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-5.1
HOIIK-5.2
NOIIK-5.3
HOIIK-6.1
NOIIK-6.2
NOIIK-6.3
NOIIK-7.1
NOIIK-7.2
NOIIK-7.3
HIIK-1.1.1
HIIK-1.1.2
HIIK-1.1.3
UIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HUIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
UIIK-1.4.1
HIIK-1.4.2
HIIK-1.4.3
HIIK-1.5.1
HIIK-1.5.2
HIIK-1.5.3
HIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

4.1 O0pa3oBaTebHbIE TEXHOJOTHU

5. KOMILJIEKT OHEHOYHBIX CPEJICTB

5.1. KoMn1eKT OLIeHOYHBIX CPeICTB

Komrrekr OLCHOYHBIX CPEACTB MO TUCHUIUINHE, COCTOSIH.[I/II)i N3 MaT€pUaJioB IJid TEKYIIET0 KOHTPOJIA U IMTPOBEACHUA
l'[pOMC)KyTO‘-IHOfI aTTeCTaluu 06yqa10m1/1x051, BKJTIOYas MOPSAA0K MPOBEACHUA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUS
PE3YyJIbTAaTOB HpOMe)I(yTO‘{HOﬁ aTTeCTallu U KPUTEPUHN BbBICTABJICHUS OLICHOK ITPEACTABJICH B KOC JUCIHUITIIINHBI.

6. YHEBHO-METOJNYECKOE U UH®OPMALIMOHHOE OBECIIEYEHHE JTUCIIUITJIMHBI (MOZY JISA)

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTaBUTENN

3arnaBue

W3paTenncTBO, TOA

On.aapec

J1.1

burees B. A., Boosun
K. H., Konokonbiies B.
M., Canranuk B. M.

OCHOBBI METALTYPrHYECKOTO IIPOU3BOACTBA

Canxkr-IlerepOypr:
Jlans, 2017

https://e.lanbook.com/
book/90165



https://e.lanbook.com/book/90165

ABTOpBI, COCTaBUTENIN 3arnaBue W3narenscTBo, rog, On.axpec
JI1.2 | Kopmrynos B. B., Pacder mMXTHI U1 TUIAaBKU METAJIOB: yueOHOE Owmck: OmMckuit https://biblioclub.ru/in
u6ees E. A., nocobue rOCyIapCTBEHHBIH dex.php?
[Tasnos B. I1. TEXHUYCSCKHUI page=book&id=49333
YHUBEPCUTET 8
(OMI'TY), 2017
6.1.2. lonoTHUTeJILHAS JINTEpaTypa
ABTOpBI, COCTaBUTENN 3arnaBue W3paTenscTBO, TOA On.aapec
JI2.1 |Maxkapos A. H. TernmooOMeH B AEKTPOIYTOBBIX U (PAKETBHBIX Cankr-IletepOypr: http://e.lanbook.com/b
METaJTyprU4eCcKHX Tedax U SHEPreTHIeCKUX Jlans, 2014 ooks/element.php?
yCTaHOBKax pll_1d=50681
JI2.2 | Hobponnsckuii A. B. | PykoBoacTBO kK MeTamtyprun Cankr-IlerepOypr: http://biblioclub.ru/ind
Tunorpadus Mapkosa |ex.php?
nu K°, 1865 page=book&id=22064
8
J12.3 | Kocrtrok 1O. H. MuHepasbl ¥ TOPHBIE TOPOJBL: yaeOHoe mocodue | PocTo-Ha-JloHy, https://biblioclub.ru/in
Taraupor: FOxHb1iH dex.php?
(benepanbHbIit page=book&id=57784
yHuBepcuteT, 2019 1
6.3.1 IlepevyeHsb MpOrpaMMHOro odecrevyeHust
6.3.1.1 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.2 | Google Chrome
6.3.1.3 | Microsoft Windows
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 Ilepevyenb HHGPOPMATMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | EnuHOE OKHO JocTyIa K HH(GOPMAaMOHHBIM pecypcam
6.3.2.2 | KoHCYTbTaHT-ILTIOC
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAYJIS)
Ayn. Ne Haznauenue OcHaienue
VYuebnas ayuTopus TUISL
TPOBEACHIA SAVTHI | 7y GHbte Mecta (cromns! u cTynbs). Pabodyee MecTo mpenogaBaTens B COCTaBe
JEKIHOHHOTO W CEeMHUHAapPCKOTO
THIE. KYDCOBOro mboekTinosamus | ST ST Tymba. Kommprorep mnpermojaBaTenst ¢ JOCTYIIOM B HHTEPHET,
225 > KYP P P HMHTEPaKTUBHBIH TIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.
(BBIMIOJIHEHUSI  KypPCOBBIX  paboT), .
MoTOpH30BaHHEIA JKpaH C MOTOJOYHBIM IpoekTopoM. IloTonouHas kamepa.
TPYIIOBBIX W  HHAWBUIYaIbEHBIX .
. HokymeHT-kaMmepa. HacTonbHbI MUKPO(OH. 3ByKOBas CUCTEMA.
KOHCYJIbTAITHH, TEKyIIEero
KOHTPOJISI U IPOMEKYTOUHON

8. METOJAUYECKHUE YKA3AHUSA VIS OBYYAIOIIUXCSA ITO OCBOEHUIO JTUCIUMITJIMHBI (MOZY JIST)

Meroamaeckne yKka3aHus I 00yJaroIIuXCcs IO OCBOCHHUIO THUCITAILINHEI

1. 3yuenue pabodeii mporpaMmbl JUCIHUILIAHEL.

2. ITocemmeHue ¥ KOHCIIEKTUPOBAHHE JIEKIIUIA.

3. O6s3aTenbHast HOATOTOBKA K MTPAKTHYECKUM 3aHATHAM.

4. N3ydeHne OCHOBHOM U NOMOJIHUTEIbHOM JIUTEPATYPbl, UHTEPHET-UCTOUHUKOB.
5. BrinonHeHue BceX BUAOB CAMOCTOSITETbHOM paboThI.

3(1)(1)CKTI/IBHO€ OCBOCHUEC JUCOUILIMHBI IIPEATIONIAracT PETyJIAPHOEC IMOCCIIEHUE BCEX BUJIOB Ay TUTOPHBIX BaHﬂTHﬁ, BBIITIOJTHCHUC
IJIaHA CaMOCTOSATEILHOM pa60T1>1 B IIOJIHOM 00BbEME U MPOXOKACHUEC aTTECTAl B COOTBECTCTBUM C KAJICHIAPHBIM y‘IGGHHM

rpauKoM.

CTyneHTy peKOMEHIyeTCs O3HAaKOMHTBCS CO CIIMCKOM OCHOBHOM M IOTIOMHHUTEIBHON MuTepaTypsl. JlocTyn K HH(POPMAIIMOHHBIM
pecypcam OuOIHOTEKH U MHPOPMAIIMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHu30BaH B YUTAJILHOM 3ajie OUOIHOTEKH
co cranmonapubix [19BM, 6o ¢ auunoro [I9BM (HoyTOyKa, MIaHIIETHOTO KOMITBIOTEPA WIIM HHOTO MOOWJIBHOTO YCTPOHCTBA)
MIOCPE/ICTBOM OECIPOBOTHOTO AOCTYTIA IIPH aKTHBAIIMH HHANBHIYAIBHOHN yUETHOH 3aITHCH.

3aI[aHI/IH 1 METOANYCCKHEC YKa3aHHs K BBIIIOJIHCHHUIO na6opaTopH51x pa60T COCTaBJICHBI B COOTBECTCTBHH C pa601{ep“1 nporpaMMoﬁ
JAUCHUIITIMHBI METAJIITYPIrusd MCIU U COITYTCTBYIOIINX 3JICMCHTOB U IIPCACTABJIICHBI B YMK JUCHUIIINHBI.

JlabopaTopHBIi MPAKTUKYM HAMpaBIeH Ha YIIyOJIeHHOEe H3yYeHHe TEOPEeTHUECKOro MaTepuaa U Ha IpUoOpeTeHNe YMEeHNS,
HaBBIKOB M OIIbITA IIPOBEJICHUSI SKCIIEPUMEHTA, aHAJIN3a M 00PabOTKH €ro pe3yIbTaToB.



https://biblioclub.ru/index.php?page=book&id=493338
http://e.lanbook.com/books/element.php?pl1_id=50681
http://biblioclub.ru/index.php?page=book&id=220648
https://biblioclub.ru/index.php?page=book&id=577841

C 1eTBI0 OLICHKH YPOBHS OCBOCHHUS MaTepHaa 110 Kax 0 1a00paTopHOH paboTe coCTaBIsAeTCSA OTUET, HA OCHOBAHHUH KOTOPOTO
HPOBOANTCS 3aIIUTa JJAO0OPaTOPHOH pabOThI.

Metoandyeckre peKOMEHJAIIMN K OPTaHU3AIN U BBIITOJTHEHUIO CAMOCTOSITEIbHON paboThl COCTABIIEHBI B COOTBETCTBHH C paboyeit
MIPOrpaMMOil TUCIUIUIMHBI METAJUTYPrusl MEU U COITYTCTBYIOLIUX JIEMEHTOB U IpenacTasieHsl B Y MK nuciuniuHel.

CamocrosTensHas paboTa CTYACHTOB BKIOYAET OCBOCHUE TEOPETHIECKOTO MaTepHaa, OATOTOBKY K BBHITIOITHEHHIO 3a1aHAI
71a00PaTOPHBIX 3aHATHI, U MOATOTOBKY K 9K3aMEHY.

3a)IaHI/I${ 1 METOANYCCKHC YKa3aHH K BBIITOJIHCHHUIO KprOBOfI pa6OTBI COCTaBJICHBI B COOTBCTCTBHUHU C pa60qel‘/'1 HpOFpaMMOﬁ
JUCHUTUIMHBI METAJUTYPIrud MEIU U COMYTCTBYOIINX 3JICMEHTOB.

KypcoBast paboTa CTpyKTypHO SBIISIFOTCS 3aKJIFOUMTEIILHBIM TAIIOM M3YyUCHUsI AUCIUIUINHEL,  OPraHU3alMOHHO IPOBEPKOM 3HAHUI
CTYAEHTOB UX YMEHHS pPelIaTh MPAKTHUECKUE HHXEeHEepHbIe 3a1aun. [Ipn moaroroske paboThl CHCTEMAaTH3UPYIOTCS, 3aKPETUIIOTCS 1
yTIIyONISIOTCS HAaBBIKH JIAOOPATOPHEIX padoT, MOKUCKA U aHAIN3a TeXHUYECKOH HH(OPMAINY B CIIEUATBHON IUTEpaType.

MCTOJII/ILICCKI/IC PEKOMCHOAIUH 110 OpraHru3anunu 06pa303aTenLHoro nponecca ajis 06yquI/I${ HWHBAJIMAOB U JIUI C OrpaHUYCHHBIMU
BO3MOKXHOCTSAMHU 3J0POBBA

[Tpr HEOOXOANMOCTH IIPOTPaMMa JUCHUIIMHBI MOXKET OBITh alallTUPOBAHA JUISl HHKJIIO3MBHOTO O0YUYEHHS MHBAINIO0B H JIUIL C
OTpaHWIEHHBIMU BO3MOKHOCTSIMH 3/I0POBBSI C YIETOM OCOOCHHOCTEH MX IMCUXO(U3NIECKOTO PAa3BUTHS, HHIANBHIYJIBHBIX
BO3MOKHOCTEIl 1 HEOOXOUMBIX CIIEI[HATBHBIX YCIOBHI HX O0YIEHHS.

HpI/I HaJIMYWU B Ipynne CTyACHTOB C OrpaHUYCHHBIMU BO3MOKHOCTAMMU 310POBbS BO3MOXKHO HCITOJIB30BaTh aJalITUBHBIC
TCXHOJIOTHUH.

JIJis CTYZIGHTOB C OTPaHUYCHHBIM CITyXOM:

- HCTIOJIb30BaHUE PAa3HOOOPA3HBIX TUAAKTHICCKHX MaTEPUAIOB (KaPTOUKH, PUCYHKH, MTMCHbMEHHOE OITMCAHNE, CXEMBI U T.I1.) KaK
TOMOIIb JIJIsl MIOHUMAHHS U PEIIEeHHsI TOCTABICHHOHN 3a/1a4H;

- UCIIOJIb30BaHKE BUACOMATECPHAIIOB, KOTOPHIC JAIOT BO3MOXKHOCTh MOHSITH TEMY 3aHSITHUS U OCYIICCTBUTh KOMMYHUKATHBHEIC
JICUCTBUS;

- BBITIOJTHEHHE TIPOSKTHBIX 33/IaHUH 110 U3y9aeMbIM TEMaM.

JI7st CTYICHTOB € OTPaHUYCHHBIM 3PEHHEM:

- UCITIOJIb30BAaHHUEC (bHJ'H)MOB C BO3BMOKHOCTBIO BOCIIPUATHS HA CITYX l[aBaeMOﬁ B HUX I/IH(I)OPMEIHI/H/I JJI TOCJICAYIOLICTO €€
00CyXIeHUS,

- UCTIONIB30BaHUE ayTHOMATEPUAIIOB [0 U3yYaeMbIM TEMaM, MMEIOIIUMCSI Ha Kadespe;

- UHJMBHyaJbHOE OOIICHHE C MPENOAaBaTeIeM 110 H3y4aeMoOMy MaTepHay;

- TBOPYECKHUE 3aJIaHU 110 U3YIACMbIM TEMaM UJIA IO JTUIHOMY XKCJITAaHUIO C YUETOM UHTCPECOB 06yqaeM0r0.
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