HerocyanapcTrBeHHOe YacTHOe 00pa3oBaTe/ibHOE

(‘ w' yupeskIeHue BbICIIEero 00pa3oBaHus

«Texuuuecknit ynusepcurer Y ['MK»

a
«

<
I+ 5
o
6’,1;‘-"‘9,

omome W

d)q

\. Jlanuu

20.10.2021

PABOYASA TIPOTPAMMA JNCHHUIIJIMHBI

COBPEMEHHBIE TEXHOJOI'MA NTOJYYEHUA
HBETHbBIX METAJIJIOB U COITYTCTBYIOILIUX
JIEMEHTOB
MeTaJu1yprusi HMHKA U COMYTCTBYIOIUMX 3JIEMEHTOB

3akperureHa 3a kadenpoi MeTaJJIypruu
YueOHslii m1aH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTauryprust IBETHBIX
MeTayioB"
Kamuduxars O0axaiaBp
Dopma 00ydeHHs 3a04Has
OO0mas TpyI0eMKOCTh 6 3ET
Yacos 1o yuyeOHOMY IUTaHy 216 Bupasl KOHTpoOIIA Ha Kypcax:
B TOM YHCIIE! JK3aMeHBI 4
ayIUTOPHEIE 3aHATHS 28 KypcoBbIe paboTh 4
caMoCTOsATeNbHas paboTa 179

YaCoB Ha KOHTPOJIb 9



Pacnpeneneﬂne YacoB JUCHUILIMHBI IO KypcaM

Kypc 4
Bun 3ansaTuit v | PII Hroro

Jlexkuun 16 (16 |16 |16
JlabopatopHsie 12 |12 |12 |12
Uroro ayn. 28 |28 |28 [28
Konrakrnas pabora |28 |28 [28 |28
Cam. pabota 179 1179 | 179 | 179
Yacsl Ha KOHTPOJIb 9 9 9 9
Hroro 216 | 216 | 216 | 216




Pa3paboTunk nporpaMmsr:

Kano. xum. nayx, 3azpebun C.A.;cm. npenodasamens, Xonoo Cepeeii Heanosuu

Pabouas mporpaMma JUCIUATUIAHBI
MeTanayprusi IMHKA H COMYTCTBYIOIINX 3JIEMEHTOB

paspabotana 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"
YTBEPKIACHHOTO yU€HBIM coBeTOM By3a oT 20.10.2021 mpotokon Ne 11.

Pabouas nporpamMma ooOpeHa Ha 3aceqaHuH Kadeapsl

MeTaJJIypruu

[Iporokon meTonuyeckoro coBeta yuuBepcurera ot 18.10.2021 . Ne 6
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4YeHHE TEOPETUUECKUX OCHOB COBPEMEHHBIX U MEPCIIEKTUBHBIX TEXHOJIOTHIA METAJUTyprudecKoi nepepaboTKu IIMHKOBIX
KOHILICHTPATOB, 00ECIICUYNBAIOLINX UX KOMIUICKCHOE HCIIOIb30BaHUE, 0€30TX0IHOE IPOU3BOICTBO C MUHHUMAIIbHBIMU
SHEPreTHIeCKUMH 3aTpaTaMH M OXPaHOH OKPYKAIOIIeH Cpeasbl;

-MCCIeIOBaHUE BOTIPOCOB HKCIIEPUMEHTAEHOTO TIOITBEPKICHHS KAUeCTBEHHBIX XapaKTEPUCTUK M KOIMYECTBEHHBIX TTOKa3aTenei
KOHKPETHBIX METAJUTyPrHYECKHX MPOLECCOB;

-BBIIIOJTHCHUE TEXHOJIOTHYECKUX PACUCTOB 000PYAOBAHMUS,

-03HAaKOMJICHHE C TEXHUICCKUMH CPEIICTBAMH JJISl IIPOBEACHUS ONBITOB U METOTUKON UX TIPOBEICHUSI.

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
3aLIUTHI OKPY>KAIOIIEH CPEIBI;

-CIIOCOOHOCTB MCIOIB30BATh MTPOIECCHBIHN IOIXO.

2. MECTO JUCHHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OBPA30OBATEJIBHOU ITPOI'PAMMBbI

[uxxa (pa3zaen) OIT: | b1.B.04.71B.02

2.1 | TpeboBanus K npeABapUTeIbLHON NMOAT0TOBKe 00y4aroerocs:

2.1.1 | MarepuanoBenenue

2.1.2 | MerannoBenenue

2.1.3 | Metamnyprust 6J1arOpoHBIX U PEAKHX METAIJIOB

2.1.4 | Metanyprust TSOKETBIX [BETHBIX METAJIIOB

2.1.5 | Oborarrenne moje3HbIX HCKOMaeMBIX

2.1.6 | ObopynoBaHHE THAPOMETALTYPIHIECKIX 3aBOJIOB

2.1.7 | ObopymoBaHUEe MUPOMETAILTYPTUICCKUAX 3aBOJIOB

2.1.8 | OCHOBBI OOIICHH)KCHEPHBIX 3HAHHN

2.1.9 | IlpukaaHble OCHOBBI MPO(ECCHOHATBHBIX 3HAHUM

2.1.10 | IIpoexTupoBaHue U JIOTUCTHKA TEXHOJIOTMYECKHUX MPOLIECCOB

2.1.11 | TeopeTnueckue OCHOBBI HOBBIX MUPOMETAJUTYPrHYECKHUX MPOIECCOB

2.1.12 | Teopust ruapOMETaLIIypru4eCKuX IPOLECCOB

2.1.13 | Teopust MeTaJUTypru4ecKUX MpOIECCOB

2.1.14 | Teopust 3KciepuMeHTa

2.1.15 | Teopust 7EKTPOXUMHUYECKUX MPOLIECCOB

2.1.16 | TemnoTexHuKa

2.1.17 | DneKTpoTeXHUKA U IEKTPOHUKA

2.1.18 | Briciias MmaTemaTHuka

2.1.19 | MaTremaTn4ecKkie M eCTECTBEHHO-HAyYHBIE acleKThl Mpo(ecCHOHATBHON AeATEITFHOCTH

2.1.20 | MeTopI KOHTPOJISI M aHaJIM3a BEIIECTB

2.1.21 | Metposorus, cTaHaapTH3alusa U cepThduKaims

2.1.22 | OcHOBBI 6€30MaCHOCTH METAIYPTrUUEeCKUX TEXHOIOTUi

2.1.23 | OcHOBBI KOMMYHHUKAIIMX ¥ MPABOBOM KYJIbTYpPbI

2.1.24 | OcHOBBI KpUCTAIIOTpadhUl ¥ MUHEPAIOTHU

2.1.25 | OcHOBBI (hOpMUpPOBAaHUST MHPOBO33PEHHUS B MPO(HECCHOHATBLHOMN JeSTETbHOCTH

2.1.26 | IIpaBoBeneHue

2.1.27 | [IpuknaaHbie aceKThl (GPU3UKO-XUMUICSCKUX 3HAHWH

2.1.28 | ConpoTHuBIICHHE MaTEpUAIOB

2.1.29 | Temnoduzuka

2.1.30 | ®u3UKO-XUMUS METAJUTYPrHYECKUX MPOIECCOB U CUCTEM

2.1.31 | ®usuueckas KyabTypa U CIOPT

2.1.32 | ®usnueckass XUMHS

2.1.33 | ®usnueckoe BocnuTaHue

2.1.34 | dunocodust

2.1.35 | XuMusa MeTaainoB

2.1.36 | Dxonorus




2.1.37 | OxoHOMUYECKAST TEOPUS

2.1.38 | besonacHOCTh KHU3HENEATEILHOCTH

2.1.39 | BBenenue B cienuajabHOCTh

2.1.40 | Bceobmas uctopust

2.1.41 | MlHOCTpaHHBIH S3BIK

2.1.42 | Undpopmartunka

2.1.43 | Ucropus Poccun

2.1.44 | KomnbrotepHas rpaduka

2.1.45 | O3HakoMUTENbHAS IPAKTHKA

2.1.46 | Pycckuii S3bIK U KyJNbTYypa peyuu

2.1.47 | YueOHas mpakTuka

2.1.48 | ®usuka

2.1.49 | Xumus

2.1.50 | Oxomormueckue MpodIeMbl METAJLUTyPTHYECKOTO TIPONU3BOACTBA

2.2 | JucuMnjauHbl (MOAY/IU) U IPAKTHKH, /151 KOTOPbIX OCBOEHHE JAHHOM JTMCHUILTUHBI (MOAYJIs1) HEOOXOAUMO KaK
npeauiecTBywIee:

2.2.1 | I'ocynapcTBeHHass UTOroBasi aTTeCTalUs

2.2.2 | 3amuTa BBITYCKHOW KBATH(HUKAIIOHHONW paboTHI

2.2.3 | TloarotroBka K MpoIeaype 3alIUThl BBITYCKHON KBaJTH(UKAIIMOHHOW PaOOTHI

2.2.4 | TlpeaauruioMHasl IpaKTHKA

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIIUTNIINHBI
(MOJLY.JIsT)

OlNK-1: CnocobeH pelwwaTtb 3aaaym npod)eccuoHanbLHON AeATeNbHOCTU, MPUMEHAS MeToAbl MOAeNIMPOBaHuUA,
MaTemMaTHU4ecKoro aHanusa, eCtTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamMu MaTteMaTU4eCcKoro aHanmaa n MogenmpoBaHus

MOIK-1.2: YMeeT: BbISIBNATb NPUYMHbLI HECOOTBETCTBUS NapaMeTpPOB TEXHOMNOMMYECKOro npouecca, NPorHo3mpoBaTh
noBefeHne npouecca Ha OCHOBE MaTeMaTMYEeCKMX Moaernen

NOIK-1.1: 3HaeT: (*)VISVIKO-XVIMVI‘-IGCKVIB OCHOBbI U METOObl MaTeEMaTU4eCKOro MmoaennpoBaHna MeTartyprm4eCckmnx
npoueccoB nosiydeHusa LBeTHbIX MeTarsioB

OlNK-2: CnocobeH y4dyacTBOBaTb B NPOEKTUPOBaAHNN TEXHNYECKUX 06BLEKTOB, CUCTEM U TEXHONOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUWY€E€CKUX, IKOJTIOrM4eCKnx n counanbHbIX orpaHquHMﬁ

MOTMK-2.2: YmMeeT: NpOeKkTUpOoBaTh OTAENbHbLIE CTPYKTYPHbLIE KOMMOHEHTbI HOBOW TEXHONOMK, 0ObEKTa, CUCTEMBI

MOIK-2.1: 3HaeT: OCHOBbI NPOEKTUPOBAHNS TEXHUYECKMX OOBbEKTOB, CUCTEM M TEXHONOMYECKMUX NPOLIECCOB;
OCHOBbI 3KOHOMMUYECKMX, 3KONMOMMHYECKUX N CoLMarbHbIX OCOOEHHOCTEN MeTannypruyeckoro NpomM3BoACcTBa

MOIK-2.3: BnageeT: HaBblkaMu NPOEKTHON AeATENbHOCTH

OlK-4: Cnoco6eH NnpoBOAUTL U3MEPEHUA U HabnoaeHus B cdepe npodeccnoHanbHON AEATENbLHOCTH,
06paGaTblBaTb U NpeacTaBnATb 3KCNepuMeHTarlbHble AaHHbIe

NOTK-4.1: 3HaeT: 0CHOBbI METPONOrMKn, MeToabl 06paboTKM aKCNEePUMEHTANbHbLIX AAHHbIX

NOIK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPEACTBA U3MEPEHMSI, MaTEMAaTMYECKUI annapaT anis o6paboTku n
aHanm3a sKcnepuMeHTarnbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMu NPOBEAEHMS U3MEPEHUIA N nX 0b6paboTKn

OMNK-5: CnocoGeH peliaTb Hay4YHO-UCCrieaoBaTeNbCKMe 3aa4m Npy ocyLecTBieHMn npodeccuoHanbHOM
DeATeNbHOCTU C NPUMEHEHMEM COBPEMEeHHbIX MH(POPMAaLMOHHbLIX TEXHONOIUI U NPUKIAaAHbIX annapaTHo-
nporpaMMHbIX CpeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanm3a pe3ynbTaToB BbINOMHEHUS HAYYHO-TEXHUYECKUX 3adad B
npodeccnoHanbHon OeaTenbHOCTH

NOIMK-5.2: YmeeT: npuMeHATb MHOOPMALIMOHHBIE TEXHOIOMNM U NporpaMMHoe obecneyeHre s pelleHns HayyYHo-
nccregoBaTenbCkMx 3ag4ady B 06nacTv Nony4YeHns LBETHbIX MeTanoB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHPOPMALIMOHHbIX TEXHONOMMIA U NPUKNagHbIX annapaTHO-NPOrpaMmMHbIX
cpeacTs

OlK-6: Cnoco6eH NnpMHUMaTb 06OCHOBaHHbIE TEXHUYECKUE peLleHUs B NpodecCUoHaNnbLHOWN AeATENbHOCTH,
BblOUpaTb 3pheKkTUBHBbIE U Be3onacHble TeEXHUYECKUe cpeacTsa U TEXHONOrnmn

NOTK-6.2: YmeeT: aHannsmpoBaTb MH(OPMaLMIO O TEXHOMOMMYECKOM MpoLecce No pesynbTataM MOHUTOPUHIa v
npuvHUMaTb 060CHOBaHHbIE peLleHns

MOIK-6.3: Bnageet: HaBbikamMu Bblbopa adeKTUBHbBIX U 6E30MacHbIX TEXHUYECKNE CPEACTB N TEXHOSIOMINA




MOIK-6.1: 3HaeT: 0CHOBbI TEXHOJTOMTMYECKMX MPOLECCOB MOJTyYEHUs] LIBETHBIX METasoB

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLUI0, CBA3AHHYIO C
npodeccroHarnbHON AeATENbLHOCTLIO, B COOTBETCTBUU C AeMCTBYHOLWMMN HOPMATUBHBIMU JOKYMEeHTaMu
MeTannypru4yeckon oTtpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTABIEHUS N UCMONb30BaHNS] HOPMATUBHbBIX AOKYMEHTOB MeTanlyprmieckon otpacnm

NOMK-7.2: YMeeT: aHanManpoBaTh, TEXHUYECKYH AOKYMEHTALIMIO TEXHOMOMM-YECKOro NpoLiecca 1 NpUHUMaThL
000CHOBaHHbIE peLLeHUs

MOIK-7.3: BnageeT: HaBblkaMn COCTaBIEHNSI U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaLUMW NONYyYEeHNs LIBETHbIX
mMeTannos

MK-1.1: Cnoco6eH onpene-nAaATb OpraHN3aunMoHHbIe U TeXHU4YeCKne Mepbl NO BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHMN NNaBUNbHbIM nepeagenom nNnponm3BoacTBa TAXesbIX UBeTHbIX MeTannoB

NMK-1.1.2: YmeerT:

- OLlEeHMBATb Ka4eCTBO U COOTBETCTBUE TEXHUYECKUM YCINOBUSM (TEXHONOMMYECKUM perfiaMeHTam) Cbipbs (LUNXTbI) U
3HeproHocuTernen (ras, MasyT, KOKCUK, CxaTbI BO34yX, KUCNOPOS, a30T);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE JaHHbLIX O COCTaBe MepennaBnseMbiX MaTepManos, NoKa3aHum
KOHTPONbHO-U3MeEPUTESbHBIX MPUOOPOB 1 BU3YyarbHbIX HAOMOAEHNI;

- OpraHM3o0BbIBaTb B 3aBMCMMOCTU OT CoAepXaHnsl MeTansa 1 XMMUYeCKoro cocTtaBa LUMXTbl BeAeHne npoLecca
nnaBKu B pexunmax, obecneyvmpanoLlLmx MakCMMarbHOe U3BreYeHne Mmetanna u BoIXO4 roqHoro;

- KOPPEKTMPOBATL NPOLIECCHI NfaBku fobaBneHnemM rocoB 1 000POTHLIX MaTepPManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJS1 COCTOSIHMA 060pYA0BaHMSA U BCMOMOraTesibHbIX MaTepuarioB Ans npouecca NiaBfeHns B neYu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMN NSt PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
NnoAroTOBKM N BEAEHUS NfaBKW, pa3nMBKMA MeTanna;

- MOHUTOPWHIa YCTAaHOBMEHHbIX PEXMMOB U KOHTPONMPYEMbIX NapamMeTpoB BEAEHMSI NPOLECCOB MNiaBKu
(nepennaBku 1 padhHNPOBAHUA LIBETHBIX METANIOB, NMaBKN pyA, KOHLEHTPaToB, arnoMepara, orapka v CriaBoB,
(PbIOMUHIOBAHWS, BENbLEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMNOB;

- BbISIBNEHNS NPUYMH HEraTUBHbIX U3MEHEHWI NapaMeTPOoB 1 NoKasaTenen npoLecca nnaeku;

- onpegeneHns Mep No yCTpaHeHuo Henonagok B paboTe NeyvHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanusa pesynbTaToB NPOU3BOACTBEHHON AeATENbHOCTM NnoapasaeneHns 3a CMeHy - pacxoa MaTepmansHo-
TEXHUYECKUX PECYPCOB U 3HEPTOHOCUTENEN, NPUYUH Bpaka Unu CHWXKEHUS KadecTBa NpoayKumm (paboT, ycnyr);

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALUMMN Ha OYMaXKHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENAX

NMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3Ha4YeHne, TEXHUYECKME XapakTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBua obcnyXnBaHms
N 3KcnnyaTauum NpUMeEHsieMbIX B MMPOMETanyprun niaBuibHbIX arperaToB: OTpaXaTerbHbIX, LWAXTHBbIX,
pygoHOTEpMUYECKUX, 06eOHUTENBHBIX NeYewn, neven BaHokoBa, KNCNOPOAHO-B3BELLIEHHOW U KUCIOPOOHO-haKenbHON
NnaBeKu, aNEKTPOAYrOBbIX, MHOYKLUMOHHBIX NeYven, (bloMUHI-NeYen, BenbL-nevemn, KOHBepTEPOB, padUHNPOBOYHBIX
KOTIOB;

- CXEMbl TEXHOMOMMYECKOM 0OBA3KM Neyn, NogaLmnx U OTBOASLLMX BO34YXOMNPOBOAOB, ra3oxonoB,
3NeKTpocHabXeHWs, KNCIOPOAHbIX, ra30BbIX, MAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYIIALUN 1
oXNaXxaeHus;

- OCHOBHbIE METanNNypruieckne TEXHOMNOrMmM NPOn3BOACTBA TXKENbIX LBETHLIX METANMNOB, hn3nyeckme npoLeccsl n
XUMUYECKNe peakLumn npoLiecca nnasBku LBETHbIX METarNoB 1 CMMaBos;

- thakTOpbI, BNMSOLLME HA X0 TEXHOMOMMYECKOro npouecca, 1 cnocobbl ynpaeneHus mu;

- JeNCTBYOLLNE CTaHaapThl, TEXHUYECKNE YCITOBUSA, MOMOXEHUS U MHCTPYKLUMN MO COCTaABMAEHMIO U OOOPMIIEHNIO
TEXHUYECKOW U YYETHON AOKYMEHTALNW;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrnedeHne NraBuUibHOIO y4acTKa;

- TpeboBaHWst oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KOTOTMYECKON U MOXXapHON 6e30MacHOCTU Ha NNaBMITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHnzoBaTb paboTy pabOTHMKOB NMaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeENbIX
LBeTHbIX MeTanmnos

NMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeEHTOB NpoLiecca NnaBKy;

- OLlEHUBATb Ka4yeCcTBO NPOoBeAEHMS pabOTHMKAMM TEXHUYECKON ANArHOCTMKK, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMU U TEXHONOMMYECKUE MHCTPYKLIMM NO NpoLieccam nnaBku;
- 3Ha4YeHUs1 NpedernbHO AOMYCTUMbIX BbIDPOCOB 3arps3HSIIOLLMX BELLLECTB B OKPYKaIOLLYIO CPELY;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLun Npon3BoACcTBa, Tpyaa v ynpaBreHus

MIMK-1.2.3: BnageeT HaBbikamu:

- KOHTPOSSI BbINMOSHEHUS NPOU3BOACTBEHHbIX 3a4aHui 1 cobnogeHns paboTHUKaMUN TEXHOIOMMYECKUX MHCTPYKLMIA 1
pernameHToB;

- opraHv3aummy BbINOMIHEHUSA PAabOTHUKAMM TEXHNYECKOTO 06CYXMBaHWS, PerfaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
pPEMOHTOB 000pyA0BaHNS HA NNAaBUIIbHOM Y4YacTKe;




- KOHTpONS cobnoaeHust paboTHUKaMK TPYAOBOW ANCUMNIIHBI, TPeGoBaHWI OXpaHbl Tpyaa, NOXapHOW,
MPOMBILLIIEHHON 1 3KONOrM4Yeckon 6e3onacHoCcTH

MK-1.3: Cnoco6eH onpepenAaTb opraHU3aulMoOHHbIe U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
NnpPou3BOACTBEHHbIX 3agaHun KOHBepPTepHbIM nepegesioMm Npon3BoacTBa TsXesnbiX UBEeTHbIX MeTannoB

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpOnsi cobntogeHns TpeboBaHMI TEXHONOMMYECKNX MHCTPYKLUMIA NpoLiecca KOHBEPTUPOBaHUS, OnepaTuBHoe
BbISIBNIEHNE U YCTPAHEHME NPUYMH UX HAPYLLUEHWS;

- COCTaBIIEHNE TEXHNYECKON LOKYMEHTALMMN ANs1 PECYPCHOro U opraHM3aunoHHOro obecneyeHns npouecca
KOHBEPTUPOBAHUS;

- PYKOBOACTBA 3aNMBKOW LUTENHA, 3arpy3kon KBapLeBoro donitoca U XonoaHbix 060poTOB B KOHBEPTEP;

- MOHUTOPWHra cobMnAEHMS YCTaHOBMNEHHBbIX MapaMeTPoB NpoLecca KOHBEPTUPOBAHNSA, AaBMEHUS, pacxona
KOHBEPTEPHOro BO3ayxa, TemnepaTtypbl, KOHUEHTpaUMM ABYOKUCK CEPbl B OTXOAALLMX ra3ax, pa3pexeHus B NbineBon
Kamepe;

- onpegeneHns Mep no YCTpaHeHUo NPUYNH HapyLLEHUS PEXUMHBIX KapT KOHBEPTUPOBAHMS,

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALMM HA OYMaXHbIX U (MNK) 3NEKTPOHHBLIX HOCUTENSAX

NMK-1.3.2: YmeerT:

- aHanua3npoBaTb cobrofeHne peXXMMoB B NPOLIECCE KOHBEPTUPOBaHUS, 06ecneynBatoLLMX NonyvyeHne
MaKCUMarnbHOro U3Bre4YeHns meTanna U MakcumMmarbHOro Bbixoda rogHoro;

- KOppeKTMpoBaTb NapaMeTpbl NpoLecca Nnaeku - JaBrNeHNe, pacxom, KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u
KOHLIEHTpauuio ABYOKNCH Cepbl B OTXOASLUMNX ra3ax, pa3peeHue B NbifeBon Kamepe, COCTaB KOHBEPTEPHbIX
LLUIAKOB;

- BU3yaribHO U C UCMOSb30BaHMEM NPUBOPOB KOHTPONMPOBaTb X04 KOHBEPTEPHON NITaBKK, OnpeaensTb cTagnum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, FOTOBHOCTb MeTara K BbIMyCKy, FOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEpPA;

- paccunTbiBaTb MaTepuarnbHble U SHepreTM4eckme NoToKM Npouecca KOHBEPTUPOBAHNS.

WMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3HaYeHne, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKNE XapaKTepPUCTUKN, NPUHLMNGI
paboTbl M NpaBuna sKcniyataumm MexaHn3MoB KOHBEPTEPA rOPM30HTaNbHOMO 1 BEPTUKANBHOIO TUNa, MYCKOBbIX U
BGNOKMPYHIOLLMX YCTPONCTB, KOHTPOSIbHO-U3MEPUTENbHBLIX NPUBOPOB, CUCTEM aBapUNHOW CUrHanM3aumm,
NpMCcnocobneHnin n MHCTPYMEHTOB;

- KOHBEpTEepHbIE TEXHOMNOMMU NPON3BOACTBA MEAM, HUKENS;

- (bm3nKo-xumMmnyeckue cBOMCTBA, COCTAB XMOKOIO LUTENHa, LWMXTOBBIX, 3anpaBoOYHbLIX MaTepuanos, nuraTypbl 1
OTXOASALLMX ra3os;

- cnocoObbl BbISIBIIEHMS U YCTPaHEHUs] HEMCNPaBHOCTEN B paboTe KOHBEPTEPHOrO 0OOPYAOBaHNS;

- TEXHOMOIMYeCcKne MHCTPYKLMU MO BbiNnaBke MeTansoB B KOHBEPTEPE;

- cneumanuaMpoBaHHOe NporpamMmHoe obecneyeHne yyactka KOHBEPTUPOBAHWS;

- TpeboBaHMsA oxpaHbl Tpyaa, NPOMbILLIIEHHON, 3KONOrMYECKON 1 NoXapHon 6e30nacHOCTY Ha yyYacTke
KOHBEPTMPOBaHUS.

MK-1.4: CnocobeH opraHnzoBaTb PaboTbl PaGOTHMKOB KOHBEPTEPHOro nepepernia NpPou3BoACTBa TAXKebIX
LBeTHbIX MeTannoB

WMK-1.4.2: YmeerT:

- KOHTpONMpoBaTb paboTy paboTHMKOB NO COBMIOAEHUIO PErMaMeHTOB NpoLecca KOHBEPTUPOBAHNS;

- onpenensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepUTEnbHbIM Npubopam cobnofeHne 3agaHHbIX PEXMMOB MpoLecca
KOHBEPTUPOBAHUS;

- BblObupaTtb Hanbonee ahpeKTUBHbLIA BapnaHT pelleHnst paboTHMKaMM NOCTaBMNEHHbIX 3aady C y4eToM
BO3MOXXHOCTEWN, PECYPCOB, PUCKOB

WIMK-1.4.1: 3HaeT:

- NIPOM3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMWN U TEXHOSOMYECKME MHCTPYKLUMM NpoLiecca KOHBEPTUPOBAHMS;
- TpeboBaHNs CTaHOAPTOB M TEXHUYECKUX YCINOBUI, NpeabsBrnseMble K NPOAYKLUMK, BbiMyCKaeMOW y4acTKOM
KOHBEPTMPOBAHWS;

- 3Ha4YeHUs NpedenbHO A0NYCTUMbIX BbIBPOCOB 3arpsi3HSIIOLLIMX BELLIECTB B OKPY)KaloLLYO Cpeay;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpasrneHus

NIMK-1.4.3: BnageeT HaBbikaMu:

- KOHTPONS BbIMONHEHNS NPON3BOACTBEHHLIX 3a4aHni 1 cobntogeHns paboTHUKaMM TEXHOMOMMYECKUX UHCTPYKLMIA 1
pernaMmeHTos;

- opraHv3aumy BbINOMHEHUSA paboTHUKaMM TEXHNYECKOro 06CyXMBaHWS, perfnamMeHTHbIX TEKYLUNX U KanuTanbHbIX
peMOHTOB 060pYAOBaHMSA Ha y4acTke KOHBEPTUPOBaHWS;

- KOHTpons cobnogeHns paboTHUKaMu TPyAOBOM AUCLUMNNMHLI, TPeBOBaHMI OXpaHbl TPYAa, NOXapHOW,
NPOMBILLMIEHHOW 1 3KONOorMyeckon 6e3onacHoCTm

MK-1.5: Cnoco6eH onpeaensiTb OpraHN3aLMoOHHbIE N TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPoOn3BOACTBEHHbIX 3alaHM B OTAENEHUAX OCHOBHbIX Onepaluvii npouecca ruapomMeTanilyprmiyeckoro
NPOn3BOACTBA TAXerNbIX LBETHbIX MeTannos

WIMK-1.5.3: BnageeT HaBbikamu:




- NPOBEPKUN TEXHUYECKOIO COCTOSIHUSI OCHOBHOTO, BCIOMOraTenbHOro 060pyaoBaHns 1 TEXHONOMMYECKo 06BA3KM
arperaToBs rMapoMeTannypriyeckoro NpoM3BoACTBa TSHKENbIX LIBETHLIX METANMOB;

- paspaBoTKM Mep Mo YCTPaHEeHUI0 NepexoasaLmxX U NPOMUNaKTUKe TUNOBLIX NMPUYNH OTKMOHEHWI OT YCTAHOBMEHHbIX
PeXMMOB paboTbl, HEMOMAaAoK U BHEMNNaHoBbIX NPOCTOEB 060PYA0BaHMS;

- onpeaeneHns mMep no npegynpexaeHuio 6paka 1 NoBbILLEHNIO KavecTBa nepepaboTkM NoCTynaLwWwmx B
rmapomeTannypruieckoe Npov3BoACcTBO MaTepuaros;

- NPUHATUA peLleHnit o pexxnMax o6paboTKu NOCTYNUBLLNX B NepepaboTKy LUMXTbI, pacTBOPOB, Nynblbl, IMAPaToB,
CMEeKoB, LINaMoB, 0GOPOTHLIX PACTBOPOB, NMPOMBIBHBIX M CTOYHbLIX BOA, NPOAYKTOB BbILLENa4ynBaHns v
Knaccudgukauuu;

- OpraHu3auUmmn TEXHUYECKU NPaBUIIbHOM KCMyaTaumMmy OCHOBHOIO M BCrioMOraTenbHOro 06opyaoBaHus,
TEXHOJIOTMYECKOMN 0OBSI3KN M KOHTPOSBbHO-U3MEPUTESTbHBIX YCTPOWCTB B OTAENEHUN OCHOBHbIX Onepaumii
rMapoOMeTanyprmieckoro NponsBoACTBa;

- BEAEHUS YYETHOM 1 TEXHONOMMYECKOW JOKYMEHTaUMM Ha BYyMadKHbIX U (MIN) 3MEKTPOHHBIX HOCUTESSIX B OTAENEHWN
rMaopomeTannypruieckoro NponsBoacTea

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHAPOPMALMOHHbBIE TEXHOIOMUN N CPeacTBa A4S aHanM3a U NPoBEeAEHWSI pacyeToB NapameTpoB,
PEXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro npon3BoACTBa TSHXKENbIX LBETHLIX METarsoB;

- BblAEPXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO MOKa3aHUSM KOHTPOSIbHO-M3MEPUTENBHbIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbLIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmapomMeTan-nyprayeckoro npoM3BoacTea
TSDKENbIX LBETHBIX METanNMoB, BMSIOLWME Ha Ka4eCTBO Nofyd4aemMon NpoayKumm;

- yNpaBnsTb NpoLeccamm rmapomMeTanypruieckon nepepaboTkn pya U KOHLEHTPATOB TSKeNbIX LBETHLIX METAIIIOB,
NpPOMPaCcTBOPORB, NMPOMbIBHbIX U CTOYHLIX BOZ;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOWKN NapameTpoB TEXHOSIOMMYECKMX arperatoB rmapomMeTaniypruieckoro
Nnpon3BOACTBa;

- BbISABNATb HAPYLLEHMS NPaBUIT SKCNnyaTaumm 1 TEXHUYECKOro 00cnyXuBaHms obopygoBaHms
rMapomMeTanyprmyeckoro NpoM3BoACTBa TSDKENbIX LIBETHBIX MeTasoB

WIMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPOWCTBO, HAa3HayYeHne, MPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepPUCTUKK, NpaBuna
obCcnykMBaHuA 1 aKkcnnyaTaumMm rmgpomMeTaniyprmieckoro 0bopyaoBaHus (B TOM Yncne cocyaos, paboTarowmx no
OaBIIEHNEM) 1 TEXHONOIMYECKON apMaTypbl (3anOPHON 1 perynupytoLen apMmaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOIO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAIOLMX YCTPONCTB M MEXAHN3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
M3MepuTernbHbIX I'IpVIGOpOB, cpeacTtB aBTOMaATUKU U CUTHanmn3auum B otaeneHnn OCHOBHbIX onepau,mﬁ
rmapomeTannyprmyeckoro NpoM3BoacCTBa;

- NPoOn3BOACTBEHHO-TEXHNYECKNE, TEXHOJIOTMYECKMEe NHCTPYKUNN MO Be4EHUIO onepauwﬁ rmapomMeTtannyprm4eckoro
Npon3BOACTBA THXKENbIX LIBETHLIX METANMNOB,

- CNocoObl BbISIBNEHMS U perfaMeHT AEWCTBUI MO YCTPAHEHNIO BbISIBNIEHHBIX HEUCNPaBHOCTEN Y OTKITOHEHWU B
pexMmax paboTbl 00opyaoBaHMA B OTAENEHMN OCHOBHBIX OnepaLuuii rmapomMeTanyprmieckoro npon3BoacTea;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETATYPrn4ecKoro NPon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

- MIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX METanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
mMeTannsbl;

- TpeboBaHNs OXpaHbl Tpyaa, NPOU3BOACTBEHHOW CAHUTapUK, NPOMBbILLITEHHOW, 3KONTOMMYECKON, NOXapHOW 1
XMMUYeCKon 6e30nacHOCTM B OTAENEHNM OCHOBHbIX Onepauuin rmgpomeTaniyprmyeckoro npon3BoacTaa.

MK-1.6: Cnocob6eH opraHM3oBaTb paboTbl pPabOTHUKOB OTAENIeHU OCHOB-HbIX ofepauun npouecca
rmapomMeTanslypruyeckoro Nnpon3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMNK-1.6.2: YmeerT:

- onpegensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperatax oTAeneHus rmgpomeTanyprmieckoro npou3BoacTBa;

- OLEHMBATb PUCKN 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanyprmyeckoro Nnpom3BoaCcTea

WNIMK-1.6.1: 3HaeT:

- MPOM3BOACTBEHHO-TEXHUYECKMNE N TEXHOMOMMYECKNE UHCTPYKLIMKN, TEXHONOMMYECKUE KapThl, pernamMmeHThl,
perynupyoLLme nopsaok U npaeuna BedeHus NpoLeccoB B OTAENEHUM MMAPO-MeTannypruiyeckoro nponu3BoacTea;

- (bM3nKo-XMMUYecKme NpoLiecchl, MCNoNb3yemMble B rMAPOMETaNyprryeckom Npon3BoacTBe THXKENbIX LUBETHbLIX
MeTansnos;

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

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoAcTBa, TpyAa M ynpaeneHus B rmapoMeTanypruieckoM Npon3BoacTBe;
- OCHOBbI MEHE)KMEHTA N KOPNOPATUBHOW 3TUKKN, MPUHLMMbI NOBLILLEHWUSI KA4eCTBa TPYAO0BOWN XN3HU KONMeKT1Ba

MIMK-1.6.3:

BnapeeT HaBbikamu:

- KOHTPOISI BbINOSIHEHUS NPOU3BOACTBEHHbIX 3a4aHui 1 cobnogeHns paboTHUKaMN TEXHONOMMYECKUX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKN AENCTBUIA PAabOTHUKOB MPU OTKIMOHEHUSIX U CO0SIX B BEEHUN OCHOBHbIX OnepaLuin npolecca




NPOU3BOACTBA TAXENbIX LIBETHLIX METaNOB,;
- KOHTpons cobntogeHns paboTHUKamu TpeboBaHMIM OXpaHbl TpyAa, NOXapHOW, MPOMbILLIIEHHOW, XUMUYECKON U
akonornyeckon 6esonacHocTu

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KPUTUUYECKUN aHaNN3 U CUHTE3 MH(hopMaLuun, NPUMEHATb CUCTEMHbIN
noaxoA ANA peleHus nocTaBieHHbIX 3agay

NYK-1.1: HaxoguT u aHanuanpyeTt nMmetoLLyoca nHopmMaLumio Ans peLleHus nocTaBneHHbIX 3agaq

NYK-1.3: AHanusupyeT npeanaraemoe peLleHne ¢ y4eToM ero JOCTOMHCTB U He4oCTaTKOB

NYK-1.2: Npegnaraet nyTu pelweH1s 3agaqm Ha OCHOBE CUCTEMHOrO noaxoaa

YK-2: CnocobeH onpeaenAaTb Kpyr 3agay B paMKax NoCTaBNEeHHOM Lenu un Bbl6VIpaTb onTumManbHbIle
cnocobbl ux peweHna, ncxoga m3 p,eﬁCTBVIOMMX npaBoBbIX HOPM, UMeHLLNXCcA pecypcoB U orpaHquHMﬁ

NYK-2.1: OnpegensieT cpoku, pecypcbl, UCMOMHUTENEN AN pelleHns 3agayum

NYK-2.3: TpoBOANT TEXHMKO — SKOHOMMYECKOE 0BOCHOBaHWE, aHanM3npyeT afekBaTHOCTb NPUHUMAaEMBbIX peLLeHNi
C y4eTOM [ENCTBYIOLLUX NPaBOBbIX HOPM

NYK-2.2: OnpegensieT onTumanbHble cnocobbl peLleHns 3agad

YK-4: Cnoco6eH ocyLecTBNATL A4ENOBYI0 KOMMYHUKaLUIO B YCTHOM U MCbMEHHOW dhopmMax Ha
rocynapcTBeHHOM a3blke Poccuickon ®enepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BoiGnpaeT KOMMyHUKATUBHbIE TEXHOMOMMN OBLLIEHMS HA FOCYAapCTBEHHOM Y MHOCTPAHHOM Si3blkax

NYK-4.3: BeinonHAeT nepeBo NpodeccroHarbHbIX TEKCTOB C MHOCTPAHHOIO (-biX) Ha rocyAapCTBEHHbIV S3bIK U
obpaTHo

NYK-4.2: OcyluecTBnsieT AeNOBYH NEPENNCKY Ha rOCYAapCTBEHHOM U MHOCTPaHHOM Si3blkax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble gedeKTonornyeckme 3HaHusi B couuanbHoOn U npodeccuoHanbLHon
ccepax

NYK-9.1: NpumeHsieT 6a3oBble AedeKTornormieckne 3HaH1s BO BCexX cpepax AesaTenbHOCTU

NYK-9.3: CoBepLueHCTBYeT AebeKkTonormyeckme 3HaHuns

NYK-9.2: BbibrpaeT MeToabl U NpUeMbl OLIEHKM NpodeccMoHarnsHom cpeabl

B pe3ynbTaTe 0cBOEHUS AUCHMIJIMHBI (MOIYJIS1) O0Y4AIOUIUICS H0/KEH

3.1 (3HaTh:

3.1.1| 1. Teopun MeTamnypru4eckux MporeccoB, UCIOIb3YEMbIX ATl KOMIUIEKCHON IepepaboTKH LIMHKOBBIX KOHLIEHTPATOB;
OCHOBBI TEPMOJJMHAMHKH M KUHETHKH, ITPOLIECCOB IUIaBKH, BBIIEIaYNBAHN, Pa3JeICHHs U OCAXKICHHUS METAIIOB,
KOHIICHTPHPOBAHUS PACTBOPOB, 3aKOHOMEPHOCTH 00€3BOKUBAHMS ITyJIBIT M TPOMBIBKH OCaIKOB. YCTPOHCTBO M IPHHITAII
JCHCTBHUS alllIapaToB, HATIPABICHUS UX PA3BUTHS U COBEPIICHCTBOBAHMUS; 3aKOHOMEPHOCTH, HHTCHCU(DHUKAINN IIPOIIECCOB
MOJTyYeHHs] IUHKA.

3.1.2 | 2. MeTonoa0orudeckre OCHOBBI PallMOHAIBHOTO UCIIOIB30BaHMSI IPUPOAHBIX PECYPCOB M 3aIIUTHI OKPYKAIOMIEeH CpeIbl
MOJTyYEHHs] IUHKA.

3.1.3 | 3. Meromonoru4ueckrue OCHOBBI IPOLIECCHOTO MOAXOA.

3.2 | YmeTh:

3.2.1 | 1. BerbnpaTh nponmcu XUMHIECKUX PEaknnii METaUTyprHYeCKUX IPOIECCOB U MX (PU3NKO-XUMHUIECKOTO aHAIIN3a,;
HEOOXOANUMBII MaTeMaTHYeCKH ammnapaT UCCIeJOBaHUS TePMOJUHAMUKY U KHHETHKH Ipoliecca, U MEXaHU3MOB
nepepabOTKU IMHKOBBIX KOHIIEHTPATOB; UCIIONIB30BaTh METOIOJIOTUIO TEXHOIOTHUECKUX PACUETOB I BBIOOpA OCHOBHOTO
00opymoBaHus; GOPMYITHPOBATH PEKOMEHIAIINH IO HHTCHCH(DHUKAIIMH TIPoIiecca U yIyUIICHU Ka9eCTBa IPOTYKIHUH.

3.2.2 | 2. ®opMyIHpOBaTh 33/1a9H 110 PALHOHATEHOMY UCIIOIB30BAHUIO IPUPOIHBIX PECYPCOB H 3AIIUTHI OKPYXKAIOIICH Cpebl
MTOJTyYCHHUS IIHKA.

3.2.3 | 3. ®opmynupoBaTh 3a/1a4H MPOLECCHOTO MOAX0/1a OTyUEHHS [IMHKA.

3.3 | Baagern:

3.3.1| 1. HaBbikamu ONMCHIBATh METAILTYPTrHUECKUE MPOLECCHI MPOMUCAMU XUMHYECKUX PEaKIHid U MPOBOIUTH UX (HU3HKO-
XUMHUYECKHIA aHAIH3; TPUMEHSATh MAaTeMAaTHUECKUIN amrapaT sl UCCIIE0BaHUS U3y4aeMbIX MIPOIECCOB U MEXaHU3MOB
nepepabOTKH IITHKOBBIX KOHIICHTPATOB; BBIMOJIHATH TEXHOJIOTUIECKUE PACUEThI 10 BEIOOPY OCHOBHOTO 000PYIOBAHUS C
HCII0JIb30BaHuEM cyniecTByomux [ T-TexHoI0ruil; NpoBOUTH aHATTN3 TEXHUKO-IKOHOMUYECKUX MTOKa3aTeleH MpoLeccosB,
MIPUHUMATD TEXHOJOTHYECKH 000CHOBAHHBIE PEIICHUS.

3.3.2 | 2. HaBeIkamMH pealn30BBIBATh 33/1a4H 110 PAOHATBHOMY HCIIOIB30BAHUIO IPUPOIHBIX PECYPCOB U 3AIIUTHI OKPYXKAIOIIEH
Cpebl MOTyYeHUs LIMHKA.

3.3.3| 3. HaBblkamMu peann30BbIBaTh 3a/1a41 MPOLIECCHOTO MOAX0a MOTYUYESHHUS [IMHKA.

4. CTPYKTYPA U COAEP KAHUE JTUCIHUIIJIMHBI (MOAYJIS)

Kon HaumeHoBaHue pa3/esioB U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATUS 3aHATHS/ / Kype 007071 arypa | pchl | pakr.

Pazgen 1. TexHosioruu nmoJiydyeHust
IAHKA




1.1

HcTopus pa3BUTUS OT€YECTBEHHOM
MeTaJUTypruu HuHKa. MupoBoe
pou3BoJCTBO. CBONCTBA, CXEMBI,
IIPOM3BOJICTBA M O0JIACTH MOTPEOICHUS
uuHKa. CocTaB KOHLIEHTPATOB U
MOJrOTOBKA UX K 00kury. /JIex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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




1.2

HcTopus pa3BUTUS OT€YECTBEHHOM
MeTaJUTypruu HuHKa. MupoBoe
pou3BoJCTBO. CBONCTBA, CXEMBI,
IIPOM3BOJICTBA M O0JIACTH MOTPEOICHUS
uuHKa. CocTaB KOHLIEHTPATOB U
MOJrOTOBKA UX K o0xury. /Cp/

26

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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

Paznen 2. O0xur cyiabGuIHbIX
LHMHKOBBIX KOHIEHTPATOB




2.1

TexHoNMOrMUECKUE TIPOLIECCHI TIPH
nepepaboTKe IMHKOBBIX KOHIICHTPATOB
MTHUPOMETAILTYPrHUeCKUMHU CIOCO0aMH, HX
cymrHOCTh. OCOOEHHOCTH OKUCIUTEILHO-
CyIb(aTU3NPYIOLIEro 00KUTa
KOHIICHTPATOB JIJISI

THIPOMETAILTY prHIECKON IIepepadoTKH
orapka. [ToBeaeH1e KOMIIOHEHTOB
KOHLIEHTpaTa mpu ooxwure. TpeboBaHus,
nperbsBisieMble K orapky. [Ipakruka
obrxura. CoctaB IpOIYKTOB 00XKHTa U
mokasarenu mpouecca. /Jlex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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

TexHoNMOrMUECKUE TIPOLIECCHI TIPH
nepepaboTKe IMHKOBBIX KOHIICHTPATOB
MTHUPOMETAILTYPrHUeCKUMHU CIOCO0aMH, HX
cymrHOCTh. OCOOEHHOCTH OKUCIUTEILHO-
CyIb(aTU3NPYIOLIEro 00KUTa
KOHIICHTPATOB VIS
THAPOMETATYPrUuecKO nepepadoTKu
orapka. [ToBeaeH1e KOMIIOHEHTOB
KOHIIEHTpaTa npu ooxure. TpeboBanus,
nperbsBisieMble K orapky. [Ipakruka
obrxura. CocTaB IpOIYKTOB O0XKHTa U
nokaszarenu npouecca. /Cp/

26

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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 3. Bole1aunBanue HMHKOBOIO
orapka. O4HcTKa pacTBOPOB.
JJIeKTPOOCAKIeHHE




3.1

XapaKTepuCTUKa IIPOLIECCOB,
BBILIEIAYHBAHUN IMHKOBOT'O OrapKa.
Knaccudukanus orapka. [Tapamerpsl u
COCTaB MPOAYKTOB BHIIIENAYNBAHUS U
mokasatenu npouecca. Kimaccudukanus
IpuMeceil IUHKOBOTO AIICKTPOIINATA, UX
BIIMSTHUE HA PE3YJIbTAThI JICKTPOIIU3a
pacTBOpa cyibtaTa NUHKA U
XapaKTEePUCTUKA CIIOCOOOB OUYUCTKU
pacTBOpoB (THAPOIUTHYECCKAS,
[IEMEHTaI[OHHASI, XUMUIECKast
9KCTpakUUOHHAs). OCHOBHBIE CBEACHUS O
TEOPHH EKTPOOCAXKICHUS INHKA U3
CyIb(paTHBIX pacTBOpoB. OCOOCHHOCTH
AJIEKTPOIHBIX MPOIIECCOB.
[NepenanpsikeHne BBIIEICHAS BOIOPOAA
Ha KaToJe U €ro 3aBUCHMOCTD OT
apaMeTpoB ANMEKTpon3a. LIupKynsims
anekTpoiuta. CriocoObl OXJIaKIACHUS
anexTpoiuTa. BiusHue cocraBa
QIIEKTPOJINTA U YCIIOBHH AIIEKTPOIH3a Ha
mokasaTenu npouecca. /JIex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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

XapaKTepuCTUKa IIPOLIECCOB,
BBILIEIAYHBAHUN IMHKOBOT'O OrapKa.
Knaccudukanus orapka. [Tapamerpsl u
COCTaB MPOAYKTOB BHIIIENAYNBAHUS U
mokasatenu npouecca. Kimaccudukanus
IpuMeceil IUHKOBOTO AIICKTPOIINATA, UX
BIIMSTHUE HA PE3YJIbTAThI JICKTPOIIU3a
pacTBOpa cyibtaTa NUHKA U
XapaKTEePUCTUKA CIIOCOOOB OUYUCTKU
pacTBOpoB (THAPOIUTHYECCKAS,
[IEMEHTaI[OHHASI, XUMUIECKast
9KCTpakUUOHHAs). OCHOBHBIE CBEACHUS O
TEOPHH EKTPOOCAXKICHUS INHKA U3
CyIb(paTHBIX pacTBOpoB. OCOOCHHOCTH
AJIEKTPOIHBIX MPOIIECCOB.
[NepenanpsikeHne BBIIEICHAS BOIOPOAA
Ha KaToJe U €ro 3aBUCHMOCTD OT
apaMeTpoB ANMEKTpon3a. LIupKynsims
anekTpoiuta. CriocoObl OXJIaKIACHUS
anexTpoiuTa. BiusHue cocraBa
QIIEKTPOJINTA U YCIIOBHH AIIEKTPOIH3a Ha
mokasaTeny npouecca. /J1ad/

12

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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




33 XapakTepHucTHKa IIPOLIECCOB, 4 51 NOIIK-7.1 | JI1.1 0
BBIIIEJIAYMBAHUN IIUHKOBOT'O OTapKa. HNOIIK-7.2 | J11.2J1
Knaccudukanus orapka. [Tapamerpsl u HOIIK-7.3 2.1
COCTaB IIPOIYKTOB BBIIICIIAYNBAHUS 1 HOIIK-6.1 | JI2.2
mokaszatenu npouecca. Knaccudukarus HOIIK-6.2 | JI2.3
TIpPUMECEH IMHKOBOTO 3JIEKTPOJIUTA, UX NOIIK-6.3
BIIMSIHUE HA PE3YJIbTaThl 3JIEKTPOIU3a NOIIK-5.1
pacTBOpa cyibtaTa NUHKA U HOIIK-5.2
XapaKTEPUCTUKA CIIOCOOOB OUUCTKHU NOIIK-5.3
pacTBOPOB (THAPONIUTHYECKAS, NOIIK-4.1
EMEHTAIlMOHHAs, XUMUYECKas HOIIK-4.2
9KCTpakUUOHHAs). OCHOBHBIE CBEACHUS O HNOIIK-4.3
TEOPUH AIEKTPOOCAKICHUS ITUHKA U3 NOIIK-2.1
CyIb(paTHBIX pacTBOpoB. OCOOCHHOCTH NOIIK-2.2
3JEKTPOJHBIX IIPOLIECCOB. HOIIK-2.3
ITepeHanpsixeHue BBIACIECHUS BOJOPOIA HOIIK-1.1
Ha KaTOJI€ U €ro 3aBUCHMOCTbH OT NOIIK-1.2
napaMeTpoB IeKTponu3a. Lupkysaus HOIIK-1.3
anekTpoiuta. CriocoObl OXJIaKIACHUS NYK-9.1
aexTponuTa. BiusHue cocraa NYK-9.2
3JIEKTPOJIMTA U YCIIOBUH DIIEKTPOJIN3A Ha NYK-9.3
nokasatenu npouecca. /Cp/ NYK-4.1

NVyK-4.2
NYK-4.3
NYK-2.1
NVyK-2.2
NVyK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
HIIK-1.1.1
WIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
HIIK-1.2.2
HIIK-1.2.3
HIIK-1.3.1
HIIK-1.3.2
HIIK-1.3.3
HIIK-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
Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | UuTe | Ilpumeuanue
3aHATHSA 3aHATHA/ / Kvypc 197074 arypa | pchl | paKT.

Pazgen 4. ITupomerannyprus
IHHKOBBIX IPOMIIPOIYKTOB.
IosyyeHne MOMYTHBIX NPOAYKTOB




4.1

XapaKTepUCTUKA LINHKOBBIX KEKOB.
Croco0Obl 1 OCHOBHBIE ITOKA3aTelId UX
nepepabOTKH MUPOMETAIITY PrHYSCKUMH
croco0amMu — BeJblIeBaHUE, IIJIABKa B
MJIABWILHBIX II€YaX ¢ OTTOHKOU IIUHKA.

XapakTepHuCTHKa CII0CO0O0B TepepadOTKH.

DU3NKO-XUMHYECKAS CYITHOCTb.
JIMCTHILIAIMS [MHKA, KOHICHCAIUS
LUHKOBBIX I1apPOB, paQHUHUPOBAHME.
T'uapomeratyprudeckas nepepaborka
BENBI-OKCHIOB. /JIek/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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




4.2

XapaKTepUCTUKA LINHKOBBIX KEKOB.
Croco0Obl 1 OCHOBHBIE ITOKA3aTelId UX
nepepabOTKH MUPOMETAIITY PrHYSCKUMH
croco0amMu — BeJblIeBaHUE, IIJIABKa B
MJIABWILHBIX II€YaX ¢ OTTOHKOU IIUHKA.

XapakTepHuCTHKa CII0CO0O0B TepepadOTKH.

Dusznko-xuMu4ecKas CYIIHOCTB.
I[I/ICTI/IJ'UIHHI/IH IIUHKAa, KOHACHCALUA
[MHKOBBIX MAPOB, padMHUPOBAHHE.
T'uapomMeramtypriudeckas nepepaborka
BeJbI-0Kcu0B. /Cp/

24

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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 S. Oxpana okpy:xauei cpeabl
B MeTA/LTYPIruy IMHKA




5.1

Pabota 1o BHEIPEHHIO SKOJIOTHYHBIX
TEXHOJIOTHi, YMECHBILICHUIO BEIOPOCOB B
aTMocdepy, COpOCOB B BOJIOEM H
YTHIA3AIMA B IPOU3BOICTBEHHOM IIHKJIC
o0pa3yromuxcs TBepAbIX 0TX0A0B. /Jlex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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




52

PaboTa 110 BHEPEHHIO KOJIOTUUHBIX
TEXHOJIOTHi, YMECHBILICHUIO BEIOPOCOB B
aTMocdepy, COpOCOB B BOJIOEM H
YTUIIM3aLHHN B IPOM3BOJICTBEHHOM LIHKIIE
o0pasyromuxcs TBepAbIX 0TX010B. /Cp/

26

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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

Paznen 6. IlpuHuunst
TEXHOJOTHYECKOT0 MPOEKTHPOBAHUS
LIEX0B M MepeaesioB




6.1

Mertamryprudeckuii Hex B CUCTEME
MeTaJTypruyeckoro 3aBoja. VicxoaHsle
JIaHHBIE JJIs1 TEXHOJIOTUYECKOTO
poeKTUpoBaHus. OCHOBHBIE
TeXHHUYECKHE HAPaBICHUS B
MIPOEKTUPOBAHUHU. XapaKTePHCTHKA
3/1aHUH METAJUTyprUYECKUX LIEXOB.
IlosicHuTenpHas 3ammcKa,
TEXHOJIOTUUECKHE U CTPOUTENbHBIE
pemenust. /JIex/

HOIIK-7.1
HOIIK-7.2
NOIIK-7.3
HOIIK-6.1
NOIIK-6.2
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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




6.2

Mertamryprudeckuii Hex B CUCTEME

JTaHHBIE IS TEXHOJIOTHICCKOTO
npoexkTrupoBaHus. OCHOBHbBIE
TEeXHUYECKHE HAIPaBJICHUS B
MPOCKTHUPOBAHUH. XaPAKTEPUCTUKA
3/1aHUN METAJUTYPTUYECKUX LIEXOB.
IlosicHuTenpHas 3ammcKa,
TEXHOJIOTHYECKHE U CTPOUTEIILHBIC
pemenust. /Cp/

METAJIITYypru4eCcKoro 3aBoaa. Hcxonnsie

26

HOIIK-7.1 | JI1.1
NOIIK-7.2 | JI1.2J1
NOIIK-7.3 2.1
NOIIK-6.1 | JI2.2
HOIIK-6.2 | JI2.3
HOIIK-6.3
NOIIK-5.1
HOIIK-5.2
HOIIK-5.3
NOIIK-4.1
NOIIK-4.2
NOIIK-4.3
HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
NOIIK-1.2
HOIIK-1.3
NYK-9.1
NYK-9.2
NVYK-9.3
NYK-4.1
NYK-4.2
NVK-4.3
NVK-2.1
NYyK-2.2
NYK-2.3
NVK-1.1
NVK-1.2
NYK-1.3
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 JUCHUIIINHBI.

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

K. H., Konokonbiies B.
M., Canranuk B. M.

burees B. A., Biour | OCHOBBI METAJLTYyprUUECKOT0 MPOU3BOCTBA

Cankr-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 |Bsictposa O. H., CoenuHeHus IMHKA, KaqMus U pTyTu: TecToBele | Kaszams: Kazanckuit https://biblioclub.ru/in
Banpiruna JI. 1., 3aJlaHus: COOPHHUK 3a/1a4 ¥ YIPaXKHEHUH Hay4HO- dex.php?
KysneroB A. M. HCCIIC0BATEIHCKHMA page=book&id=42814
TEXHOJIOTUYECKUI 3
YHHUBEPCHUTET
(KHUTY), 2013
JI2.2 |Yaurypus B. A., TexHoIOTUs 00OTAIICHUS MEJHBIX U MEIHO- Mocksa: Hayka, 2016 | http://biblioclub.ru/ind
IManpynosa U. B. IIMHKOBBIX pyx Ypaina: MoHorpadus ex.php?
page=book&id=46901
8
JI2.3 | AmupacnanoB A. A. OCHOBHBIE THITBI MECTOPOXKICHUHN CBHUHIIA U Mockaa: https://biblioclub.ru/in
IIHKA: MOHOTpahH I'ocreonrexmsnar, dex.php?
1957 page=book&id=47955
4
6.3.1 IlepevyeHb MPOrpaMMHOro odecrevdeHust
6.3.1.1 | Microsoft Windows
6.3.1.2 | Microsoft Office (Access, Excel, Word, OneNote, Outlook, PowerPoint, Publisher, Skype for business)
6.3.1.3 | Google Chrome
6.3.1.4 | Mozilla Firefox
6.3.1.5|7-Zip
6.3.2 TlepeyeHb NHGOPMANNOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | KoHCynbTaHT-ILTIOC
6.3.2.2 | EnnHOE OKHO mOCTyIa K MH(GOPMALMOHHEIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIVIMHBI (MOAY JIS)
Ayn. Ne Hasuauenne OcHaleHnue
107 CTOIBI ¢ KOMITBIOTEPAMH C BBIXOJOM B UHTEPHET, CTYJIbs, KHIDKHBIE IIKA(pBI U
CTEIUIAXH.
VYueOHas ayIUTOPHS UL
MPOBE/ICHHA SAITHH | o 61pie Mecta (cronbl u cTynbs). Pabodyee MecTo mpenogaBaTensi B COCTaBe
JNEKIMOHHOTO M CEMHHApPCKOTO
A KVDCOBOro TboekTiposarms | CTOT €TV tymba. KommbroTep mpernogaBatesis ¢ JOCTYIIOM B HWHTEPHET,
225 > KYP P p MHTEPaKTUBHBIH TIPOEKTOP c MarHUTHO-MapKepHOU JIOCKOH.
(BBITIONTHEHHUSI KypPCOBBIX  pabor), .
MoOTOpH30BaHHBIA JKpaH C MOTOJOYHBIM HpoekTopoM. IloTonouHas kamepa.
TPYIIOBBIX W  HMHAWBHIYaTbHBIX .
. JokxymeHT-kamepa. HacToipHBINH MUKpOQOH. 3ByKOBast CHCTEMA.
KOHCYJIbTaIHH, TEKYIIEero
KOHTPOJISL K IPOMEKYTOYHOM

8. METOJANYECKHE YKA3AHUSA VIS OBYYAIOIUXCSA 11O OCBOEHHUIO JNCIIUITIJIMHBI (MOAY JIS)

Meroauueckue yka3aHus I 00y4JarolIUXcs 0 OCBOCHUIO JUCIIUILINHEI

1. N3yuenue pabodeil mporpaMmbl JUCHUIIIAHBL.

2. Ilocemienye U KOHCIEKTUPOBAHUE JIEKIIHUH.

3. O6s3aTenbHast HOATOTOBKA K IMIPAKTHYECKUM 3aHATHAM.

4. VzydeHne OCHOBHOM U IOMOJIHUTENBHON TUTEPATyPbl, UHTEPHET-UCTOUHUKOB.
5. BeInosiHEHHE BCEX BUJIOB CAMOCTOSITEIILHON PaOOTEL.

D¢ dexTrBHOE 0CBOCHHE AUCUUILTHHEI IPEANONaraeT peryysipHoe MOCeIleHHe BCeX BUIO0B Ay IUTOPHBIX 3aHATHH, BBITOTHEHNUE
IUIaHa CaMOCTOSITENILHON PabOTHI B OJIHOM 00BEME U IIPOXOK/ICHNE aTTECTAllM B COOTBETCTBHU C KaJICHIAPHBIM yYEOHBIM
rpadpuKoM.

CTyIeHTy peKOMEHyeTCsl 03HAKOMHTBCS CO CIIUCKOM OCHOBHOM M JIOTIOTHUTENBHOM nuTepatypsl. JlocTyn K HH(GOPMAIIMOHHBIM
pecypcam OHOIHOTEKH M HHYOPMALMOHHO-CIIPABOYHBIM cHcTeMaM ceTH "MHTepHeT" opraHi30BaH B YUTAILHOM 3aie OMOIHOTEKH
co craroHapusix [19BM, mm6o ¢ immanoro [I19BM (HoyTOyKa, IITAaHIIETHOTO KOMITBIOTEpa MIIM HHOTO MOOIIIBHOTO YCTPOHCTBA)
MOCPEACTBOM OECIPOBOTHOTO AOCTYTA NIPYU aKTUBALIUMU WHAUBUAYAIBHOHN yUETHOH 3alUCH.

3a)IaHI/I${ 1 MCTOANYCCKHC YKa3aHH K BBIITOJIHCHHUIO J'Ia60paTOpHI>IX pa60T COCTaBJICHBI B COOTBCTCTBHHU C pa60qel71 HpOFpaMMOfI



https://biblioclub.ru/index.php?page=book&id=493338
https://biblioclub.ru/index.php?page=book&id=428143
http://biblioclub.ru/index.php?page=book&id=469018
https://biblioclub.ru/index.php?page=book&id=479554

JUCHUIUIMHBI METAJUTYPIrus HAHKA U COIYTCTBYIOIIUX JIEMEHTOB ITPEACTABIICHBI B YMK JUCLUIIIIAHBI.

JlaGopaTopHBIi MPaKTUKyM HaMpaBlicH Ha YriTyOJIeHHOE H3YICHHE TEOPETHUSCKOTO MaTepraia U Ha IPUOOPETCHHE YMEHUS,
HABBIKOB U OIIBITa MPOBEJICHNUS SKCIIEPUMEHTA, aHAIM3a U 00pabOTKH €ro pe3yJIbTaToB.

C 1eJbIo OIICHKH YPOBHS OCBOSHHSI MaTepHala Mo KaxJ0ii 1abopaTopHoii paboTe cocTaBisieTCss OTYET, HA OCHOBAaHHH KOTOPOTO
MIPOBOJUTCS 3alIKTA JTaOOPaTOPHOI paboTEHI.

MeTO,Z[I/I‘{CCKI/Ie PCKOMEHOAIMU K OpraHrn3aliii 1 BbIIIOJTHEHUIO CaMOCTOSITEIIBHOM pa60TbI COCTaBJICHBI B COOTBETCTBHUU C pa60qel71
HpOl"paMMOﬁ JAUCHUIITIMHBI METAJIITYPIrusd HUHKA 1 COIMYTCTBYIOIIHUX 3JICMCHTOB U IPCACTABJIICHBI B YMK JUCHUIIIUHBI.

CamocrosTensHas paboTa CTyICHTOB BKJIIOYaeT OCBOGHHE TEOPETUIECKOr0 MaTepHana, OAr0TOBKY K BBIITOJTHEHHMIO 3aJaHUI
1ab0PaTOPHBIX 3aHATUH, U MOATOTOBKY K 9K3aMEHY.

3agaHus 1 METOAWYECKHE YKa3aHHs K BBIITOJHEHHIO KypCOBOI pabOTHI COCTaBICHBI B COOTBETCTBUH ¢ pabodeii mporpaMmoit
JUCLIMIUIMHBI METAJULYPIUs HMHKA U COILYTCTBYIOIIMX 3JIEMEHTOB.

KypcoBast paboTa CTpyKTYpHO SIBISIOTCS 3aKITIOYUTEIFHBIM 3TAllOM H3yYeHUS JUCIUIUIMHBI, a OPTraHU3alMOHHO TPOBEPKOI 3HAHUH
CTYAEHTOB UX YMEHUS pellaTh NPaKTUUECKHe HHKeHepHbIe 3aaaun. Kypcosas paboTa HOCUT pacueTHbIH xapakTtep. CTyIeHTy
HE00XOANMO N3Y4NTh JICKIMOHHBIN MaTepHall, ogo0paTs JIUTepaTypy MO pacCMaTpUBaEMOMY BOIIPOCY, AE€TaIbHO U3yUHTh
CYIIIECTBO IIPOIIECCa, YBSI3bIBAs KOHKPETHBIE TEXHOIOTHIECKUE PEIICHHS C 00IEeTEeOPETHISCKIMI OCHOBAMH €T0 U MTPAaKTHIECKUMHU
JOCTIKEHUSIMU TIpeanpuaTHid. [IoHATh METO0TIOTHIO pacdeTa, HCIIOIb3YeMYT0 Ha MPAKTHYECKUX 3aHATHSIX.

ITpu BEITOTHEHUH KYPCOBOH PabOTHI CTYACHT JOJDKEH HCIIONIB30BaTh PA3IMYHbIC BAPHAHTHI HCXOIHBIX YCIOBHH H3y4aeMOH 3a1a4H,
pHOOpeCTH HaBBIKK 00pabOTKH 1 00O0OIICHUS MOTYICHHBIX PE3YJITATOB C HENBI0 HAXOXKICHNS ONTHMAJIBHBIX YCIOBHH U
NPHHATHSL 000CHOBAaHHBIX PELICHHMI.

Hccnemyemble 3aKkOHOMEPHOCTH | TIOJTyYSHHBIE PE3YJIBTATHI JOJDKHBI IPEJCTABIATECS Pa3HOOOPa3HO, UCIIONB3YS OOIIEIPHHSATHIC
MHCTPYMEHTHI: Tpaduk, TabIHIly, MATEMaTHIECKYIO 3aBHCUMOCTb, TEXHOIOTHUECKYIO CXEMY, 3CKU3, YePTEX H T.1I.

MCTOJII/ILICCKI/IC PEKOMCHOAIUH 110 OpraHru3anunu O6paSOBaTCJ'ILHOFO nponecca ajis 06yquI/I${ HWHBAJIMAOB U JIUI C OrpaHUYCHHBIMU
BO3MOKHOCTSAMU 3J0POBBA

[Tpn HEOOXOANMOCTH IIPOTPaMMa AUCHUIIMHBI MOXKET OBITh alalTHPOBAHA JUTS HHKJIIO3MBHOTO O0YUYEHHS MHBAINUAOB H JIUIL C
OTpaHWIEHHBIMH BO3MOYKHOCTSIMH 3/I0POBBSI C YIETOM 0COOCHHOCTEH MX IMCHUXO(U3NIECKOTO PAa3BUTHS, HHIANBHIYJIBHBIX
BO3MOKHOCTEII 1 HEOOXOUMBIX CIIEI[HATBHBIX YCIOBHI HX O0YIEHHS.

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

JIJis CTYZICHTOB C OTPAaHUYCHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTHICCKUX MAaTEPUAIOB (KapTOUKH, PUCYHKH, MTMCHbMEHHOE OITMCAHUE, CXEMBI U T.I1.) KaK
MOMOIIb JIJIsl TOHUMAHHS U PEIIeHHsI TOCTABICHHON 3a/1a4H;

- UCIIOJIb30BaHKE BUACOMATCPHAIIOB, KOTOPHIC JAlOT BO3MOXKHOCTD MOHSITH TEMY 3aHSITHUS U OCYIIECCTBUTh KOMMYHUKATHBHBIC
JICUCTBUS;

- BBITIOJTHEHHE TIPOCKTHBIX 33/IaHUH 10 U3y9aeMbIM TEMaM.

JI7st CTYICHTOB € OTPaHUYCHHBIM 3PEHHEM:

- UCITIOJIB30BAaHHUEC (bHHI)MOB C BO3BMOKHOCTBIO BOCIIPUATHS HA CITYX l[aBaeMOﬁ B HUX I/IH(I)OpMaI_H/H/I JJI TOCJICAYIOLICTO €€
00CyXIeHUS,

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

- MHJMBHyaJbHOE OOIICHHE C MPENOoAaBaTeIeM 10 H3y4aeMOMy MaTepHay;

- TBOPYECKHUE 3aJIaHU 110 U3YUACMbIM TEMaM UJIA IO JTUIHOMY XKCJITAaHUIO C YUETOM UHTCPECOB 06yqaeM0r0.
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