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

Cemectp
(<Kypc>.<Cemectp 8 4.2)
Ha Kypee>) Uroro
Henens 6 4/6
Bun 3ansTuit vil | pon | vo PII

Jlexuuu 32 (32 |32 |32
JlaGopatopusbie 32 132 |32 |32
Wroro ayn. 64 |64 |64 |64
KonraktHas pabora |64 |64 |64 |64
Cam. pabota 125 | 125 | 125 | 125
Yacel Ha KOHTPOJIb 27 |27 |27 |27
HUroro 216 | 216 | 216 | 216
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1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-M3y4eHHE TEOPETHUECKUX OCHOB COBPEMEHHBIX U IIEPCHEKTUBHBIX TEXHOJIOTUI METAILTYprudecKoi mepepaboTKH CBHHIIOBBIX Py,
U KOHILIEHTPATOB, 00ECIEeYNBAIONINX X KOMIUIEKCHOE UCTIOIb30BaHUE, O€30TX0AHOE IPOU3BOACTBO C MUHUMAIbHBIMU
SHEPreTHYeCKUMH 3aTpaTaMH U OXpaHy OKpYsKarollel cpe/sl;

-MCCIIEI0BaHUE BOIIPOCOB HKCIIEPUMEHTAIILHOTO OATBEP>KICHUS KAUECTBEHHBIX XapaKTEPUCTUK U KOJIUYECTBEHHBIX II0Ka3aTenen
KOHKPETHBIX METAJLTyprHYeCKUX IIPOIIECCOB;

-BBIIIOJIHEHUE TEXHOJIOTMYECKHUX PacyeToB 000pyJOBAHUS;

-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
3aLIUTHI OKPY>KAIOIIEH CPEIBI;

-CIIOCOOHOCTB MCHOIB30BATh MIPOIECCHBIN TOIXO;

-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.04.1B.02

2.1 | TpeGoBaHus K NpeaBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:

2.1.1 | ABTomMaTu3anusi METJLTyPrUueCcKUX MPOLIECCOB

2.1.2 | MadopmanmoHHOE 0OecreueHne MeTalIyprudeckoro Mpon3BoOACTBA

2.1.3 | UadopmannoHHEIE TEXHOJIOTHH B METaJLTypPTUH

2.1.4 | JIuteitHOoe POM3BOACTBO

2.1.5 | Metanyprus 30510Ta U cepedpa

2.1.6 | Meramryprus IeTKUX U TYTOIIAaBKUX METaJJIOB

2.1.7 | MeTtanayprust MeAM ¥ COMYTCTBYIOIIUX JIEMEHTOB

2.1.8 [ MeTamryprust Y4epHBIX METaIoB

2.1.9 [ MogenupoBaHHe IPOIECCOB H OOBEKTOB B METALTYPTHH

2.1.10 | O6paboTKa METAIUIOB JaBICHIEM

2.1.11 | OCHOBBI TEXHOJIOTHH TTOJy4CHHUS U 00pabOTKH METayluIOB

2.1.12 | TepmoobpaboTka

2.1.13 | TexHonmoruveckas (IIPOCKTHO-TEXHOJIOTHYECKAs) MPAKTUKA

2.1.14 | O6opynoBaHue THAPOMETAIITYPTUIECKUX 3aBOJIOB

2.1.15 | ObopynoBaHHe MUPOMETAILTYPTHYECKHAX 3aBOIOB

2.1.16 | IIpoexTupoBaHue U JIOTUCTUKA TEXHOJIOIMYECKUX IIPOLIECCOB

2.1.17 | TeopeTnueckue OCHOBBI HOBBIX MHPOMETAIUTYPrHYECKHUX MIPOLIECCOB

2.1.18 | Teopusi ruApOMETAIUTYPrUYECKHX POIIECCOB

2.1.19 | Teopusi MeTaUIypru4ecKux MpoIecCcoB

2.1.20 | Teopust sKCHIEpUMEHTA

2.1.21 | Teopust 3MEKTPOXUMHUYECKUX IPOLECCOB

2.1.22 | ®usuueckas KyabTypa U CIOPT

2.1.23 | ®usnyeckoe BOCITUTAHHUE

2.1.24 | DneKkTUBHBIE KYPChI IO (PU3NIECKOH KYJIBTYpE U CIOPTY

2.1.25 | MarepuanoBeneHue

2.1.26 | MerannoseaeHue

2.1.27 | Metamnyprus 6JaropoJHbIX U PeIKUX METaJUIOB

2.1.28 | MeTamryprus TsKeNbIX LIBETHBIX METAILUIOB

2.1.29 | OGorarmeHne MmoJIe3HbIX HCKOITAEMBIX

2.1.30 | OcHOBBI OOIIEHH)KCHEPHBIX 3HAHUH

2.1.31 | [IpuknaaHbie OCHOBBI MPOPECCUOHANBHBIX 3HAHUHN

2.1.32 | TemmmoTexHHUKaA

2.1.33 | DneKTpOTeXHUKA U NEKTPOHUKA

2.1.34 | Beicirast MaTeMaTHKa

2.1.35 | MHOCTpaHHBIH A3bIK




2.1.36 | MatemaTn4ecKkie U eCTECTBEHHO-HAyUHBIE acleKThl MPo(eCCHOHATBHON AeATEIFHOCTH

2.1.37 | MeTopI KOHTPOJISI M aHaJIM3a BEIIECTB

2.1.38 | Merposorus, cTaHIapTH3AIMS H CepPTUDUKAII

2.1.39 | OCHOBBI KOMMYHHUKAILIUW U TPABOBOM KYJBTYPbI

2.1.40 | [IpaBoBenecHME

2.1.41 | IIpuknaanHbie aceKThl (GU3NKO-XUMUYECKUX 3HAHUI

2.1.42 | ConpoTuBICHAE MaTEePUaIOB

2.1.43 | Temmoduzmka

2.1.44 | ®u3uKo-XxUMHUS METAJITYPruuecKuX MPOLECCOB U CUCTEM

2.1.45 | OcHOBBI 0€30MaCHOCTH METALTYPTUYCCKUX TEXHOIOTUI

2.1.46 | OcHOBBI (HhOPMHUPOBAHUSI MUPOBO33PEHHUS B MPOPECCHOHATBHON JAEITETBHOCTH

2.1.47 | ®usuka

2.1.48 | ®uznueckass XUMHUS

2.1.49 | dunocopus

2.1.50 | Oxomormyeckue MpodIeMbl METaJUTyPrIYeCKOT0 POU3BOCTBA

2.1.51 | Okonorus

2.1.52 | DOxoHOMHUECKAsT TEOPHUS

2.1.53 | BceoOmias ucropust

2.1.54 | UndopmaTuka

2.1.55 | Ucropus Poccun

2.1.56 | KommeroTepHas rpaduka

2.1.57 | O3HakOMHUTENbHAs [IPAKTHKA

2.1.58 | OcHOBBI KpHcTALIOrpadUr U MUHEPATOTHH

2.1.59 | Pycckuii sS3bIK U KyJIbTYpa peuu

2.1.60 | YueOHast mpakTrKa

2.1.61 | Xumus MeTamioB

2.1.62 | be3onacHOCTh KHU3HENEATEILHOCTH

2.1.63 | BBenenue B CIeliuajibHOCTh

2.1.64 | Xumus

2.2 | AucuuminHbl (MOIY/IHM) U PAKTHKH, 1IJIS1 KOTOPBIX OCBOEHHE JAHHOW JUCHHMIJIMHBI (MOIYJIs]) HEOOX0ITMMO KaK
npeiIecTBYIoOLIee:

2.2.1 | TocyaapcTBeHHast UTOrOBask aTTECTALUS

2.2.2 | TloaroToBka K nporeype 3aiiThl BBITYCKHOW KBATM(OUKAIIMOHHON paboThI

2.2.3 | Ilpoueaypa 3aliuThl BBITYCKHOM KBaIH(PUKALMOHHONW pabOTHI

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ®°OPMHUPYEMBIE B PE3Y.JIbTATE OCBOEHMS JUCIIUTIINHBI
(MOZY.JIS)

OlMK-1: CnocobeH pelwaTtb 3agaun npodeccuoHanbLHON AeATeNbLHOCTU, MPUMEHSAS MeToAbl MOAeNMpPoBaHuU,
MaTemMaTM4YeCcKOro aHanusa, eCTeCTBeHHOHay4Hble U 06LeNHKeHePHbIe 3HaHUS

MOTIK-1.3: BnageeT: HaBblkaMy MaTeMaTU4ECKOro aHanuaa n MogenmpoBaHns

MOIK-1.2: YMeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBUSA NapaMeTpoB TEXHOMNOMMYECKOro npouecca, NporHo3mpoBaTh
noBefeHMe NpoLecca Ha OCHOBE MaTeMaTMYECKUX MOoAenen

NOIK-1.1: 3HaeT: hn3nKO-XUMMUYECKME OCHOBBLI U METOAbI MaTEMATUYECKOroO MOAENMPOBAHNS MeTannypruyeckmx
NpoLLeCCOB MOMYyYeHUS LIBETHbIX MEeTannos

OlNK-2: CnocobeH y4yacTBOBaTb B NPOEKTUPOBAHUMN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NpPOLIECCOB C Y4€TOM 3KOHOMUYECKUX, IKONMOIrMYECKUX U COLMarnbHbIX OrpaHu4YeHumn

NOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOW TEXHOMOMMU, OObEKTa, CUCTEMBI

MOIK-2.1: 3HaeT: 0OCHOBbI NPOEKTUPOBAHNS TEXHUYECKMX OOBEKTOB, CUCTEM M TEXHOITOMMYECKMX MPOLECCOB;
OCHOBbI 3KOHOMUYECKMX, KONMOMMHYECKNX N coLManbHbIX OCOOEHHOCTEN MeTannyprnyeckoro NponM3BoACTBa

MOIK-2.3: BnageeT: HaBblkaMu NPOEKTHON AeATENbHOCTH

OlMK-4: Cnoco6eH NpoBoAUTL U3MepeHUs U HabnoaeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
o6GpabaTtbiBaTb U NpeAcTaBNATbL IKCNepUMeHTalNbHble AaHHble

MOIK-4.1: 3HaeT: oCHOBbI METPOSIOMKN, MeToabl 00paboTKM 3KCNEPUMEHTArbHbIX AaHHbIX

NOTK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbBIE CPEACTBA U3MEPEHUS, MaTeMaTUYECKMIA annapart Ans obpaboTku n




aHalnm3a SKcrnepunMeHTarbHbIX AaHHbIX

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

OlNK-5: CnocobeH pelwaTtb Hay4HO-UCccnegoBaTebCKMe 3a4ayum Npu ocyLwecTBIeHMU NpodecCnoHanHomn
AeATeNIbHOCTU C NPUMEeHeHeM COBpPEeMEeHHbIX I/IHCI:)OpMaLI,VIOHHbIX TeXHONormm un NPUKNagHbIX annapaTtHo-
nporpaMmMHbIX cpeacTB

MOIK-5.3: BrniageeT: HaBblkaMy aHanu3a pesynbTaToB BbINOSIHEHWUS HAy4YHO-TEXHUYECKMX 3aday B
npodeccnoHansHon AeaTensHOCTU

MOIK-5.2: YMeeT: npuMeHsATb MHpOPMaLMOHHbIE TEXHOMNOMMM 1 NPOrpaMMHoe obecnedeHne Ans peLleHnsi HaydHo-
nccregoBaTenbCkMx 3agady B 06nacTv nonyvYeHns LUBETHbIX MeTanoB

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

OlK-6: Cnoco6eH NnpMHUMaTb 060CHOBaHHbIE TEXHUYECKUE pelleHUs B Npod)eCCUOHaNbLHOWN AeATeNbHOCTH,
BblOUpaTb 3cppeKkTUBHbIE U Ge3onacHble TeEXHUYEeCKue cpeacTBa U TeXHONornmn

NOrMK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMaLIMIO O TEXHONOMMYECKOM npoLecce no pesynbTataM MOHUTOPUHIa n
npuHMMaTb 060CHOBaHHbIE PELLEHNUS

NOIK-6.3: Bnageet: HaBblkaMun Bbibopa adhpeKkTUBHbIX M Be30nacHbIX TEXHUYECKUE CpeacTB U TEXHOMNOMI

MOIK-6.1: 3HaeT: 0OCHOBbI TEXHOOMMYECKMX MPOLLECCOB NOSTyYEHUs LIBETHBIX METanoB

OlNK-7: CnocobeH aHanM3nMpoBaTb, COCTaABNATb U MPUMEHATb TeXHUYECKYHO AOKYMEHTaLMUIo, CBA3aHHYIO C
npodeccnoHanbHON AEeATENbLHOCTbLIO, B COOTBETCTBUM C AEACTBYHOLWMMN HOPMATUBHLIMWU AOKYMEHTaMm1
MeTannypruiyeckon otpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTABIEHUS N UCMONBb30BaHNS] HOPMATUBHBIX JOKYMEHTOB MeTanlypruieckon otpacnm

NOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYO AOKYMEHTALMIO TEXHOMOMM-4EeCKOro npoLecca 1 npMHuMaThb
000CHOBaHHbIE peLLeHUs

MOIK-7.3: BnageeT: HaBblkaMy COCTaBIIEHUS Y MPUMEHEHUSI TEXHUYECKOW AOKYMEHTaLMM NOSNyYEeHUs LIBETHbIX
mMeTannos

MK-1.1: Cnoco6eH onpepe-nATb OpraHN3aunoHHbIe U TeXHU4YeCKne Mepbl No BbINOJTIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHUN NNaBUNbHbIM nepeaenom nNnpom3BoacTBa TAXeJbIX UBeTHbIX MeTannoB

NMK-1.1.2: Ymeer:

- OLlEHMBATb KA4YeCTBO U COOTBETCTBUE TEXHUYECKUM YCMOBUSIM (TEXHOIOTMYECKMM perfliameHTam) cbipbs (LUMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCITOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnaeMbiX MaTepmanos, NoKa3aHum
KOHTPOSbHO-M3MEpPUTESbHBIX MPMOOPOB M BU3yarbHbIX Ha0MOAEHUN;

- OpraHM30BbIBaTb B 3aBMCMMOCTU OT COAEpXaHNsl MeTansa 1 XMMUYeCKoro cocTtaBa LUMXTbl BeAeHWe npoLecca
nnaBKu B pexunmax, obecneyvmBaroLlLmx MakCMMarbHOe U3BreYeHne metanna u BoiXO4 rogHoro;

- KOPPEKTMPOBATL NPOLECChI NnaBku obaBneHnem rnocoB 1 000POTHBIX MaTepPManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOISI COCTOSIHMSA 060pYyA0BaHMSA U BCMOMOraTerbHbIX MaTepuaroB Afsi Npouecca NiaBfeHns B NneYu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMWN N5t PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
noAroToBkM U BeAeHUA NnaBkn, pas3niMBKKA MeTanna;

- MOHUTOPUHra yCTaHOBJI€HHbIX PEXUMOB N KOHTPOJTIMPYyEeMbIX NapamMeTpoB Be4eHUA NpoLeCcCOoB NiaBkKu
(nepennaBku 1 padhnHNPOBAHUA LIBETHBIX METaNMoB, NNaBku pya, KOHLUEHTPaToB, arnoMepara, orapka 1 CrnnaBoB,
(PbIOMUHIOBAHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbIX BUA0B U TUMNOB;

- BbIIBMIEHNS MPUYMH HEFaTMBHbIX UBMEHEHUI NAapaMeTPOB 1 NoKasaTenen npoLecca nnaBku,;

- onpegeneHns Mep No yCTpaHeHWo HEMOoNagoK B paboTe NeyvHbIX arperaToB 1 BCnomoraTensHoro obopynoBaHus;
- aHanu3a pesynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNneHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U S3HEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS kadecTBa npodyKumm (paboT, ycnyr);

- BEAEHWSI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTAUMU Ha ByMaXkHbIX U (MN) SNEKTPOHHBbIX HOCUTENNAX

WIMK-1.1.1: 3HaerT:

- YCTPOWCTBO, Ha3Ha4YeHne, TEXHUYECKME XapakTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuia obcnyXnBaHms
M aKcnnyaTauum NpUMEHsiIEMbIX B MMPOMETanyprun NiaBuibHbIX arperaToB: OTpaXaTerbHbIX, LAXTHBbIX,
pyoHOTEPMUYECKNX, 06eAHUTENBHbIX NeYen, neven BaHokoBa, KUCITOPO4HO-B3BELLEHHOWN N KUCITOPOAHO-GhaKeNbHOM
NnfaBKK, NEKTPOAYroBbIX, UHOYKUMOHHBLIX neven, (PbloMUHr-neyen, Benbu-neyemn, KOHBepTePOB, paddMHUPOBOYHbIX
KOTMNOB;

- CXEMbl TEXHOMOrMYEeCKoM 0OBA3KM Neyn, NogaLmnx U OTBOASLLMX BO34YXONPOBOAOB, ra3oxon0B,
3ANeKTpoCcHabXeHWs, KNCMOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYNALUN 1
oxnaxaeHus,

- OCHOBHblE€ METannypruyeckne TeXHONOrMmM NPon3BOACTBaA TAXKENbIX LBETHLIX METANMNoB, nanyeckme npoLeccsl n
XMMUYECKNe peakLumn npoLiecca nnasku LIBETHbIX METarMNoB 1 CMMaBoB;

- thakTOpbI, BNMSOLLME HA X0 TEXHOMOMMYECKOro npouecca, 1 cnocobbl ynpasneHus nmu;

- OEVCTBYIOLLME CTaHAAPTbl, TEXHUYECKNE YCIOBUSA, MNOMOXEHUS Y MHCTPYKLMMN MO COCTABMEHNIO 1 OCOPMIIEHUIO
TEXHUYECKOWN U YYETHON AOKYMEHTaUWK;

- cneumanu3“poBaHHOE NporpamMmmMHoe obecnedeHne NaBuibHOIO y4acTKa;




- TpeGoBaHWs OXpaHbl TPyAa, NPOMbILLIIEHHON, 3KOMOTMYECKON 1 NoXapHoW 6e30MacHOCTY Ha MaBUITbHOM y4acTke

MK-1.2: CnocobeH opraHnzoBaTb paboTy pabOTHMKOB NMaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeNbIX
LBeTHbIX MeTannoB

WMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeEHTOB NpoLiecca nnaBKy;

- OLleHMBaTb Ka4yeCcTBO NpoBeAeHMs paboTHMKAMM TEXHUYECKON ANArHOCTUKK, TEKYLLUNX U KanuTasnbHbIX PEMOHTOB
nnaBWibHOIrO 00OpyAOBaHUS

WIMK-1.2.1: 3HaeT:

- IPOM3BOACTBEHHO-TEXHUYECKNE UHCTPYKLMN N TEXHONOMMYECKME MHCTPYKLMM MO NpoLieccam nnaBku;
- 3Ha4YeHUs1 NpeaesnbHO AOMYCTUMBIX BbIOPOCOB 3arpsi3HSItOLLMX BELLLECTB B OKPYXXaloLLYIO CPeay;

- OCHOBbI 9KOHOMWKMW, OpPraHn3aLumn Npon3BoAcTBa, Tpyaa U ynpasreHus

NIMK-1.2.3: BnageeT HaBbikaMu:

- KOHTPONS1 BbINMOMHEHUS NPOM3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOITOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- OpraHv3aumy BbINOMHEHUSA PabOTHUKAMK TEXHNYECKOTo 06CNyXNBaHWS, perfaMeHTHbIX TEKYLLUNX U KanuTanbHbIX
pEeMOHTOB 000pya0BaHMS HA NNAaBUIIbBHOM Y4YacTKe;

- KOHTpONs cobnogeHns paboTHMKaMK TPYAOBOW AUCLIMNIIMHBI, TpeboBaHMI OXpaHbl Tpyaa, NoXapHOM,
NMPOMBILLIIEHHON U 3Konormyeckon 6esonacHocTu

MK-1.3: CnocobeH onpepensaTb OpraHN3aunoHHbIe U TeXHUYEeCKNE Mepbl MO BbIMOJIHEHUIO
NPou3BOACTBEHHbIX 3a;:|a|-wu7| KOHBepPTepHbIM nepegesioMm Npon3BoAcTBa TsXenbiX UBETHbIX MeTannoB

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpONs cobntogeHns TpeboBaHUIN TEXHONMOTMYECKNX MHCTPYKLMI NpoLiecca KOHBEPTMPOBaHUS, onepaTnBHoe
BbISIBNIEHNE N YCTPAHEHME NMPUYUH UX HapyLUEHWs;

- COCTaBIieHNe TEXHNYECKOW AOKYMEHTauumn 4nsg pecypcHoro u opraHMsaumoHHoro obecnevenns npouecca
KOHBEPTUPOBAHWS;

- PyKOBOACTBA 3anvBKOW LUTENHA, 3arpy3kou kBapLeBoro dnitoca 1 XornoaHbIx 06opoToB B KOHBEPTEP;

- MOHUTOPWHra cobrnofeHns yCTaHOBIEHHbIX NapamMeTpoB MnpoLecca KOHBEPTUPOBAHUS, AaBIeHns, pacxoia
KOHBEPTEPHOro Bo3ayxa, TeMnepaTypbl, KOHLEHTpaUMN ABYOKUCU Cepbl B OTXOASALLMX ra3ax, paspexeHus B
NblfIeBOV Kamepe;

- onpegeneHus Mep no yCTpaHeHWIo MPUUYNH HAPYLLIEHNS PEXUMHbIX KapT KOHBEPTUPOBaHUS;

- BeeHUs Y4eTHOWN 1 TEXHONOrMYECKON AOKYMEHTaUMN Ha ByMakHbIX 1 (MK) SNEKTPOHHBIX HOCUTENSAX

NIMK-1.3.2: YmeerT:

- aHanua3npoBaTb CobrnoaeHne peXXMMOB B NPOLIECCE KOHBEPTUPOBAaHUS, 06ecneynBatoLLMX NONyvYeHne
MaKCMManbHOro U3BreYeHus MmeTanna n MakCMManbHOro BbIXoAa rogHoro;

- KOppeKTMpoBaTb NapaMeTpbl NpoLecca NnaBku - JaBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u
KOHLIEHTPaLUIO ABYOKNCU CEPbI B OTXOASILUX ra3ax, pa3peXeHne B MblfIEBON KaMmepe, COCTaB KOHBEPTEPHbIX
LUIaKOoB;

- BU3yasibHO U C UCMOSb30BaHMEM NpUBOPOB KOHTPONMPOBaTb X044 KOHBEPTEPHOM NITaBKU, ONpeaensaTb cTagnum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, FOTOBHOCTb MeTarsa K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEPA;

- paccuynTbiBaTb MaTepuarnbHble U SHepreTMyeckme NoToKM npoLecca KOHBEPTUPOBAHNS.

UMK-1.3.1: 3Haer:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHne, KOHCTPYKTUBHbLIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKK, NPUHLMMBI
paboThbl U NpaBuna aKkcniyaTaunm MeXaHM3MOB KOHBEPTEPA MOPU3OHTANbLHOIO U BEPTMKAIbHOIO TUMNa, MyCKOBbIX U
BrOKUPYIOLLNX YCTPONCTB, KOHTPOMbHO-M3MEPUTENbHBIX MPMBOPOB, CUCTEM aBapUNHOW CUrHaNM3aLumum,
npucnocobrneHnini U MHCTPYMEHTOB;

- KOHBEpPTEPHbIE TEXHONOMN NPOM3BOACTBA MeaU, HUKENS;

- (bM3nKo-XxMMHYECKne CBONCTBA, COCTAB XXWOKOIO LUTENHA, LUMXTOBLIX, 3aMpaBoOYHbIX MaTepuarsnos, nuraTypbl 1
OTXOOSALLMX rasos;

- CNocoObl BbISIBNEHMS N YCTPAHEHMS HEMCNPABHOCTEN B paboTe KOHBEPTEPHOIro 0bopyaoBaHus;

- TEXHONOMMYECKME UHCTPYKLIMK MO BbINIaBKe METAnoB B KOHBEPTEPE;

- cneumanuapoBaHHOE NporpamMmmHoe obecrneveHne yyacTka KOHBEPTUPOBaHUS;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KOTOTMYECKON U NOXXapHON 6e30MacHOCTU Ha yyYacTke
KOHBEPTUPOBAHWSI.

MK-1.4: CnocobeH opraHnsoBaTb paboTbl paGOTHMKOB KOHBEPTEPHOro nepeperia Npou3BoACTBa TAXKebIX
LBeTHbIX MeTanmnoB

NIMK-1.4.2: Ymeer:

- KOHTpONMpoBaTb paboTy paboTHMKOB NO COBMIOAEHNIO PErMIaMEHTOB NpoLecca KOHBEPTMPOBAHWS;

- onpeaensaTb BU3yasribHO U MO KOHTPOJTbHO-U3MepUTENbHLIM Npubopam cobniogeHne 3agaHHbIX PEXMMOB MnpoLiecca
KOHBEPTUPOBAHUS;

- BblObupaTtb Hanbonee ahpeKkTUBHbLIN BapnaHT peLleHnst paboTHMKaMM NOCTaBMNEHHbIX 3afay C y4eToM
BO3MOXHOCTEWN, PECYPCOB, PUCKOB




NMK-1.4.1: 3HaeT:

- I'IpOI/I3BO,EI.CTBeHHO-TeXHI/I"IeCKI/Ie VIHCprKLlI/IM N TeXHosnorn4yeckumne I/IHCprKLI,I/IVI npou,ecca KOHBepTI/IpOBaHI/IFl;
- TpeboBaHWs CTaHAAPTOB U TEXHUYECKMX YCNOBUN, NpeabsBnsieMble K NPOAYKLUK, BbIMYCKaeMOWN y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIGPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KaIOLLYIO CPEAY;

- OCHOBbI 9KOHOMWKM, OpPraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBreHus

WNIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHni U cobnogeHns paboTHUKaMN TEXHONOMMYECKMNX MHCTPYKLMIA U
pernamMmeHToB;

- opraHu3aumy BbINOIHEHUS PabOTHUKAMM TEXHUYECKOTO 0BCNYXNBaHWSA, PErMaMEHTHbIX TEKYLLUNX U KanuTanbHbIX
pPEMOHTOB 060pyAOBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpOnsi cobntogeHns paboTHUKaMu TPYLOBOW OUCLUMNMHBI, TpeBOBaHMI OXpaHbl TPYAa, NOXaPHOMN,
NMPOMBILLITEHHOW U 3KONornyeckon 6e3onacHocTn

NK-1.5: Cnoco6eH onpegenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMe Mepbl NO BbINOJTHEHUIO
nMpon3BOoACTBEHHbIX 3alaHUN B OTAENEeHUAX OCHOBHbIX onepau,m7| npouecca rmgpomeTtannypruieckoro
npoun3BoACTBaA TAXeNbIX UBETHbIX MeTanmnoB

WIMK-1.5.3: BnageeT HaBblkamu:

- MPOBEPKMN TEXHUYECKOIO COCTOSIHWUS OCHOBHOIO, BCMOMOraTensHoro o6opygoBaHus U TEXHONOMMYecKom 06BA3KM
arperaToB rmapoMeTarnyprmiyeckoro Npon3BoaCcTBa TSXKeNbIX LBETHbIX METAIIIOB;

- pa3paboTKn Mep No yCTPaHEHMWIO NepexoasLLmxX N NPodUNakTUKe TUMOBbLIX MPUYUH OTKITOHEHUI OT YCTAHOBIIEHHbIX
peXMMoB paboThl, HENONAAOK U BHEMNMAHOBBLIX NPOCTOEB 060PYAOBaHMS;

- onpeaeneHnst Mep Nno npeaynpexaeHnto 6paka n NoBbILLEHUIO KavyecTBa NepepadoTKmn NOCTynarLwmx B
rmapomeTannyprmyeckoe npon3BoACcTBO MaTepuarnos;

- NPUHSATUSA PELLEHUI O pexnmax o6paboTku NOCTyNMBLLMX B NepepaboTKy LUMXTbl, PACTBOPOB, NybMbl, MMApaToB,
CMEeKOoB, LWIaMoB, 060OPOTHBLIX PAaCTBOPOB, MPOMbIBHbIX U CTOYHBLIX BOA, NPOAYKTOB BbILLEeNavnBaHms u
Knaccudmkawumu;

- opraHM3auun TEXHUYECKM NpaBUilbHON 3KCMyaTaumMmM OCHOBHOIO M BCromoraTenbHoro obopyaosaHus,
TEXHOMOrM4ecKom 06BA3KM U KOHTPONBHO-N3MEPUTENBHBIX YCTPOMUCTB B OTAEMNEHUM OCHOBHbIX onepaLmm
rmapomeTannyprnmyeckoro npomM3BoacCTBa;

- BeleHNs1 y4ETHOM U TEXHOMNOMMYECKON AOKYMEHTALMN Ha BYyMaXKHbIX U (MK) 3NEKTPOHHBLIX HOCUTENAX B OTAENEHWM
rMapomMeTaniypruyeckoro NpoM3BoACTBa

NIMK-1.5.2: YmeerT:

- MCnonb3oBaTb MHOPMALMOHHbIE TEXHOMOMMM N CpeACcTBa ANsl aHann3a U NPoBeAEHNS pac4eTOB NapaMeTpoB,
PEeXMMOB M NMokasaTenen npolecca rmapoMeTanyprmieckoro Npon3BoACTBa TSHXKENbIX LBETHLIX METarsoB;

- BblAEPXXMBATb TEXHOJOTMYECKME PEXMMBI HA 3a4aHHOM YPOBHE MO NOKa3aHUSM KOHTPOMNbHO-U3MEPUTESNbHbIX
NpnbopoB 1 AaHHLIM aHaINM30B;

- KOPPEKTMPOBATL KITHOYEBbLIE MAapaMeTPbl TEXHOMOMMYECKMX MPOLECCOB rMapomeTan-nypriieckoro nponM3BoacTea
TSDKENbIX LIBETHBIX METAsOB, BIMSAIOLWME HA KA4eCTBO NosTy4aemMon NpoayKumm;

- YNpaBnsiTb NpoLeccamu rmapomeTannypruyeckon nepepaboTku pyq U KOHLEHTPATOB TSXKENbIX LIBETHbIX
MeTarnnoB, NPOMpPaCcTBOPOB, MPOMbIBHbIX Y CTOYHbIX BOZ;

- KOHTPONMpPOBaTb NPaBWUIIBHOCTb HACTPOVKM NapamMeTpPoB TEXHONOMMYECKNX arperaTtoB rmgpomMeTanypruieckoro
Nnpon3BoACTBa;

- BbISABNATb HApPYLLEHMS NpaBui aKCnnyaTaumm n TeXHM4eckoro obenyxueaHmsa obopyaoBaHums
rmapomeTannyprmyeckoro NpoM3BoACTBa TSKEMbIX LIBETHbIX MeTannos

NMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPONCTBO, HAa3Ha4YeHne, NPUHLMN OENCTBUSA, TEXHUYECKME XapaKTEPUCTUKN, Npasuna
obcnyxxuBaHua 1 aKkcnnyataumMm rmgpomeTannyprudeckoro obopygosaHus (B TOM Yncrne cocyaos, paboTaroLmx no
OaBIEHNEM) N TEXHOSOMMYECKON apMaTypbl (3aNOpHON U pPerynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO X03ANCTBA, 4O3MPOBOYHLIX U MOAAMLLMX YCTPONCTB U MEXAHN3MOB), MPUMEHSIEMbIX KOHTPOJSIbHO-
N3mMepuTenbHbIX NPUOOPOB, CPeaCcTB aBTOMATUKM U CUTHaANU3aumm B oTAeNeHNN OCHOBHLIX onepauui
rMapomMeTansypruyeckoro NpoM3BOACTBa;

- NPON3BOACTBEHHO-TEXHNYECKNE, TEXHONOMMYECKNE NHCTPYKLMN MO BEAEHUIO Onepauuin rmapomMeTanyprniyeckoro
NpPOn3BOACTBA TAXKENbIX LIBETHbIX METAINOB,

- CNOCOoObI BbISIBIEHMS U PErMAMEHT AEUCTBWIA MO YCTPAHEHMIO BbISIBNEHHbLIX HEMCNPAaBHOCTEN M OTKITOHEHWI B
pexumax paboTel 000pya0oBaHNS B OTAENEHNN OCHOBHbIX Onepauuii rmapoMeTanypruyeckoro Nnpon3BoACTBa;

- TEOPUIO U TEXHOMOIUIO TMAPOMETaNypPrnyeckoro NpoM3BoACTBa TSHKENMbIX LIBETHbIX METASIIOB;

- UHCTPYKUUK No obecneveHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXaLLUMX AparoLeHHbIe
MeTannsbl;

- TpeboBaHMsi oxpaHbl TpyAa, NPOM3BOLACTBEHHON CaHUTapWUX, NPOMbILLIIEHHON, 3KONOTMYECKOM, NMOXapPHOM 1
XUMUYeCKOM 6e30NacHOCTM B OTAENEHNM OCHOBHbIX ONepaLuin rmgpomeTanyprmyeckoro NponM3BoacTea.

MK-1.6: Cnoco6eH opraHusoBaTb paboTbl pabOTHUKOB OTAENEHU OCHOB-HbIX onepauun npouecca
rmapomMeTanlyprmiyeckoro npou3BoACTBa TAXKENbIX UBETHbIX MeTannos

NIMK-1.6.2: YmeerT:




- onpeaensite BU3yasibHO U MO KOHTPOIbHO-U3MePUTENbHBIM Npubopam cobriogeHre 3agaHHbIX PEXMMOB Ha
arperartax oTAeneHUs rMapomeTanslypruiyeckoro Npou3BoAcCTBa;

- OLIeHMBATL PUCKU 1 OMpeaensTe Mepbl No obecrneyeHno 6e30MacHOCTV TEXHOMOMYECKMX NPOLIECCOB B OTAENeHUN
rMAPOMETANNYPrMiyeckoro Npon3BoacTea

WNIMK-1.6.1: 3HaeT:

- I'IpOI/I3BO,EI.CTBeHHO—TeXHI/I"IeCKI/Ie N TeXHOJIorm4yeckue I/IHCprKLl,I/II/I, TexHonornyeckme KaprI, pernameHTbl,
perynupyoLlue nopaaokK U npasuna BeAeHUsa npoLeccoB B OTAENEHUN TMAPOo-MeTannyprm4eckoro npon3BoacTBea;

- Q)Msmxo—xmmmqecme npoueccu, I/ICI'IOJ'Ib3yeMbIe B FI/IApOMeTaJ'IJ'IprVILIeCKOM I'IpOI/ISBO,EI,CTBe TAXenbIX UBETHbIX
MeTanmnos;

- UIHCTPYKUMUM No obecneyvyeHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPKALLMX AparoLeHHble
MeTannbl;

- OCHOBbI 9KOHOMUKM, OpraH13aLuy NPou3BoACTBa, TPYAa U YNpaBreHust B rmapoMeTaniyprmieckomMm npou3BoACTBE;
- OCHOBbI MEHEKMEHTA 1 KOPNOPATUBHOM 3TUKM, MPUHLIMILI MOBbILLEHUS KAYeCTBa TPYAOBOM XU3HW KOSNEKTUBA

UIMK-1.6.3:

Bnageet HaBblkamu:

- KOHTPOISI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKNX MHCTPYKLNIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN pabOTHUKOB NMPW OTKIMOHEHNSX U COOsIX B BEOEHNM OCHOBHbIX Onepaumin npouecca
NPON3BOACTBA TSXKenbIX LBETHbIX METaIoB;

- KOHTpONs cobnogeHnst paboTHMKaMu TpeboBaHMIM OXpaHbl Tpyada, NOXapHON, MPOMBbILLITEHHOW, XMMUYECKON U
aKonornyeckon besonacHocTn

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KPUTUUYECKUN aHaNN3 U CUHTe3 MH(hopMauum, NPUMEHATb
CUCTEMHbIN Noaxoa ANsl peLeHNs NoCTaBNeHHbIX 3agay

NYK-1.1: HaxoguT u aHanusnpyeTt nMmetoLLyoca nHopMaLmio Ans peLleHrs nocTaBneHHbIX 3agaq

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

NYK-1.2: Npegnaraet nyTu pelieH1s 3agaqm Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpeaenAaTb Kpyr 3agayd B paMKax NOCTaBNIEHHOW Lenu m Bbl6VIpaTb onTumManbHbIle
cnocobbl ux peweHnsa, ncxoga m3 p,eﬁCTBVIOMMX npaBoBbIX HOPM, MMeHLNXCcA peCcypcoB U orpaHquHMﬁ

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

NYK-2.3: NpoBOANT TEXHUKO — SKOHOMMYECKOE 0BOCHOBaHME, aHanM3npyeT afekBaTHOCTb NPUHUMAaEMBbIX peLLEeHNi
C y4eTOM OENCTBYIOLLUX NPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble CNocobbl peLleHnst 3agad

YK-4: Cnoco6eH ocyLecTBNATL AeNOBYH0 KOMMYHMKaLUIO B YCTHOM U NMCbMEHHOMN (hopMax Ha
rocynapcTBeHHOM sa3bike Poccuiickon ®enepaumm u MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BbiGnpaeT KOMMyHUKATUBHbIE TEXHOMOMMN OBLLIEHMS HA FOCYAapCTBEHHOM M MHOCTPAHHOM Si3blkax

NYK-4.3: BbinonHAeT nepeBo NpodeccroHarbHbIX TEKCTOB C MHOCTPAHHOIO (-biX) Ha rocy4apCTBEHHbIN S3bIK U
obpaTHo

NYK-4.2: OcyLIJ,eCTB.I'IFleT 4OeNoBYyro nepernncky Ha rocygapCTtBe€HHOM U MHOCTPaHHOM A3blKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble gedeKTonornyeckme 3HaHUsi B couuanbHOU U npodeccuoHanbLHon
ccepax

NYK-9.1: NpumeHsieT 6a3oBble gedekTonormiyeckne aHaHns Bo BCex cpepax AeATEeNbHOCTU

NYK-9.3: CoBepLueHCTBYeT AeeKkTonornyeckme 3HaHus

NYK-9.2: BbibnpaeT meToabl U NPMEMbI OLIEHKN NpodhecCnoHanbLHoOn cpeabl

B pe3yabTaTe ocBOeHHS THCHHILTHHBI (MOIYJIsI) 00y4alOIIUTiCS TOKEH

3.1 (3HaTh:

3.1.1 | 1. TeopeTudeckue NONOKEHNS METAJUTyPTUUECKHUX MPOLIECCOB, HCHONB3yEMBIX ISl KOMIIEKCHOH mepepaboTku
CBHHIIOBBIX PyJ 1 KOHLEHTPATOB.

3.1.2 | 2. 3aKkOHOMEPHOCTH, UHTEHCU(PHUKALNU TUPO- U THAPOMETAILTYPrUUECKUX MPOLeCCOB, MPEANOCHUTKH, UCIIOIb3YEMbIE IPH
CO371aHUHU OE30TXOHBIX TEXHOJIOTHUECKUX CXEM.

3.1.3 | 3. MeTo10/10THYECKUE OCHOBBI TIPOIIECCHOTO TOX0/A.

3.1.4 | 4. OcHOBBI TEPMOAMHAMHKH U KHHETUKU, MEXaHU3MBI MIPOIIECCOB TUIABKH, BHIILIEIAYHBAHUS, Pa3ICICHUSI U OCAKICHUS
METAJIOB, KOHIICHTPUPOBAHHS PACTBOPOB, 3aKOHOMEPHOCTH 00€3BOKUBAHUS TYJIBIT U IPOMBIBKH OCAIKOB.

3.1.5|5. YcTpo#cTBO U IPUHIKT JSHCTBHS allapaToB, HAPABICHUS UX Pa3BUTHS M COBEPIICHCTBOBAHUS.

3.2 | YmeTh:

3.2.1 | 1. BerbnpaTh nIponmcH XUMHIECKUX PEaKknnii MEeTaTyprHIeCKIX IIPOIECCOB U X (PU3NKO-XUMHIECKOTO aHAIIN3a.

3.2.2 (2. ®opmynupoBaTh PEKOMEHIAINH IT0 MHTEHCH(HKAIIIY TpoIiecca U YITyYIIeHHs KadecTBa MPOIyKIIHH.

3.2.3 | 3. ®opmynupoBaTh 3aAa4YH IPOIECCHOTO MOAXO0A MOTyYCHHUS CBHHIA U COITyTCTBYIOIIUX 3JIEMEHTOB.
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4. BeibupaTh HEOOXOAUMBII MaTEMaTHIECKHUH anmapar UCCISIOBAHUSI TSPMOANHAMUKY U KHHETHKH TIpoIiecca, 1
MEXaHHU3MOB NepepabOoTKH CBUHIIOBBIX Py, U KOHLIEHTPATOB.
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5. Mcrionb30BaTh METOAOIOTHIO TEXHOIOTUIECKUX PACYETOB ISl BELIOOpA OCHOBHOTO 000y IOBaHUSI.

33

Baaaern:

33.1

1. HaBbIkaM¥ OTMIMCHIBATH METALTYPTHIECKUE MPOIIECCHI MPOMUCSIMUA XUMHUYECKUX PEAKIIUI U IPOBOJANUTH MX (PU3UKO-
XUMHAYECKUH aHAJIN3.
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2. HaBweikamu MIPOBOAWTDL aHAJIN3 TCXHUKO-DKOHOMHUYCCKUX TOKa3aTeeh MpouecCcoB, IPMHUMATh TEXHOJOTHICCKHA
000CHOBAaHHBIC PEIICHHUS.

333

3. HaBelkaMu PCaIM30BBIBATH 3a0a9U MMPOICCCHOTO IMMOAXO0/a MOJTYUYCHUA CBUHIIA U COITYTCTBYIOIIUX DJIEMCHTOB.

334

4. IlpMeHTh MaTeMaTHYECKUH anImapaT JUIsl HCCIISTOBaHHS N3Y9IaeMbIX IIPOIIECCOB U MEXaHU3MOB ITepepaboTKu
CBUHIIOBBIX DY, U KOHIICHTPATOB.
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5. HaBbIKamM¥ BBITIOJTHATH TEXHOJIOTHUECKUE PACUETHI IO BEIOOPY OCHOBHOTO 000PYIOBaHUS C UCIIOJIE30BAaHHEM
cymecTByromux I T-TeXHOIOTHi.

4. CTPYKTYPA U COJEPKAHUE JUCLUIIIMHBL (MOIY.JIST)

Kona

3aHATUSA 3aHATHS/ Kypc 107078 aTypa | pCbl | PaKT.

HaunmenoBanue pa3nenoB u teM /Bua | Cemectp / | HacoB | Komneren- | JIlutep | Pecy | Unte | Ilpumeuanue

Pa3nen 1. Arsiomepupyoouiuii 06:xur
CBHHIOBBIX KOHIIEHTPATOB




1.1

Muposele 3anacsl cBuHIa. ChIpbeBast
0a3a CBUHIIOBOW MPOMBIIIIJICHHOCTH,
PYABI 1 KOHIIEHTPATHI, MUHEPAJIbl CBUHIIA
U COIYTCTBYIOIIUX 3JeMeHTOB. dusuko-
XHMHYECKHE CBOMCTBA CBHHIIA, €ETO
COEANHEHUH, KOMIIOHEHTOB IIyCTOU
mopoJiel. MeTobl o0orameHus
CBUHIIOBOT'O CBIPbsl, COCTaBbl CBUHIIOBBIX
KOHIIEHTPATOB.

Hcnons3oBaHne CBUHIIA B
npomsblieHHocTH. Llenu u 3agaun
arJoOMepUpYIOIIEero 00KUra CBUHLA —
KOHIIEHTPaToB. CIIocOObl MAKCUMAJILHOTO
yAaJIeHUs CephI C IEPEBOIOM CBHHIIA B
JIETKO BOCCTAHABIMBAEMYIO OKCUIHYO
(dbopMy, OKyCKOBaHUE UCXOIHOTO
Marepualia ¢ MpeBpaieHueM ero B
OTHOCUTEJIBHO TYTOIUIABKUI IOPUCTHIN
MIPOAYKT, CO3AaHUE YCIOBUHN sl Tpeodpa
-30BaHMsI IEPBUYHOTO IIIJIAKa C
HEOOXOAUMBIMU (PH3UKO-XUMHUECKUMH
cBolicTBamMu. TeXHOJIOTHYECKas cxeMa
rnepepabOTKH CBUHIIOBBIX KOHIICHTPATOB.
BerImuiaBka cBHHIA 1O crIoco0y GUPMBL
«VIMniepuan CMENITHHIY, JIEKTPOIIaBKa
CBUHIIOBBIX KOHLEHTPATOB. TemnnoBoi
Oananc arjgomeparmu. Terao
9K30TepMUUECKHX peakiuii. CtaTbu
pacxozna. ¥YcioBus mpolecca
arJoMepanuy, NoTy4eHHue KayeCTBEHHOTO
arnmomepara. OnpeneneHue
«CaMOIUTaBKOCTH» arjioMepara.

Y cTORYMBOCTD Cynb()aTHOTO COeAUHEHHS
CBHMHIIA. Y CJIOBHSI MaKCHMAaJILHOTO
yAaJIeHUs CepHI MIPH arjioMepalny.
TeHneHMK COBEpLICHCTBOBAHUS
Ipolecca araoMepUpyIOLEro 00xura.
C1oco0BI MOATOTOBKH IIHUXTHI;
JIOCTOMHCTBA M HEAOCTATKU. BimsiHue
TEXHOJIOTHYECKUX NapaMeTpPOB
arJioMepanuu.

/JTex/

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




1.2

Muposele 3anacsl cBuHIa. ChIpbeBast
0a3a CBUHIIOBOW MPOMBIIIIJICHHOCTH,
PYABI 1 KOHIIEHTPATHI, MUHEPAJIbl CBUHIIA
U COIYTCTBYIOIIUX 3JeMeHTOB. dusuko-
XHMHYECKHE CBOMCTBA CBHHIIA, €ETO
COEANHEHUH, KOMIIOHEHTOB IIyCTOU
mopoJiel. MeTobl o0orameHus
CBUHIIOBOT'O CBIPbsl, COCTaBbl CBUHIIOBBIX
KOHIIEHTPATOB.

Hcnons3oBaHne CBUHIIA B
npomsblieHHocTH. Llenu u 3agaun
arJoOMepUpYIOIIEero 00KUra CBUHLA —
KOHIIEHTPaToB. CIIocOObl MAKCUMAJILHOTO
yAaJIeHUs CephI C IEPEBOIOM CBHHIIA B
JIETKO BOCCTAHABIMBAEMYIO OKCUIHYO
(dbopMy, OKyCKOBaHUE UCXOIHOTO
Marepualia ¢ MpeBpaieHueM ero B
OTHOCUTEJIBHO TYTOIUIABKUI IOPUCTHIN
MIPOAYKT, CO3AaHUE YCIOBUHN sl Tpeodpa
-30BaHMsI IEPBUYHOTO IIIJIAKa C
HEOOXOAUMBIMU (PH3UKO-XUMHUECKUMH
cBolicTBamMu. TeXHOJIOTHYECKas cxeMa
rnepepabOTKH CBUHIIOBBIX KOHIICHTPATOB.
BerImuiaBka cBHHIA 1O crIoco0y GUPMBL
«VIMniepuan CMENITHHIY, JIEKTPOIIaBKa
CBUHIIOBBIX KOHLEHTPATOB. TemnnoBoi
Oananc arjgomeparmu. Terao
9K30TepMUUECKHX peakiuii. CtaTbu
pacxozna. ¥YcioBus mpolecca
arJoMepanuy, NoTy4eHHue KayeCTBEHHOTO
arnmomepara. OnpeneneHue
«CaMOIUTaBKOCTH» arjioMepara.

Y cTORYMBOCTD Cynb()aTHOTO COeAUHEHHS
CBHMHIIA. Y CJIOBHSI MaKCHMAaJILHOTO
yAaJIeHUs CepHI MIPH arjioMepalny.
TeHneHMK COBEpLICHCTBOBAHUS
Ipolecca araoMepUpyIOLEro 00xura.
C1oco0BI MOATOTOBKH IIHUXTHI;
JIOCTOMHCTBA M HEAOCTATKU. BimsiHue
TEXHOJIOTHYECKUX NapaMeTpPOB
arJioMepanuu.

/J1a6/

10

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 Mupossle 3anacel cBUHIA. CBIpbeBast 8 30 NYK-1.1 J1.1 0
0a3a CBUHIIOBOW MPOMBIIIIJICHHOCTH, NYK-1.2 | JI1.2J1
PYyZAbI ¥ KOHLIEHTPATHI, MUHEPAJIbI CBUHLIA NVYK-1.3 2.1
U COIYTCTBYIOIIUX 3JeMeHTOB. dusuko- NyK-2.1 2.2
XHMHYECKHE CBOMCTBA CBHHIIA, €ETO NUYK-2.2 J12.3
COCJIMHEHMH, KOMITIOHEHTOB ITYCTOM NYK-2.3
mopoabsl. MeTtoss! oborameHns NVK-4.1
CBHHIIOBOT'O CBIPbsI, COCTABbI CBUHIIOBBIX NYK-4.2
KOHIIEHTPATOB. NYK-4.3
Hcrnonb30BaHue CBUHIIA B NYK-9.1
npoMbllUIeHHOCTHU. [lenu u 3anaun NVK-9.2
arJoOMepUpYIOIIEero 00KUra CBUHLA — NVYK-9.3
KOHIIEHTPaToB. CIIocOObl MAKCUMAJILHOTO HNOIIK-1.1
YIAIEHUS CEPBI C IEPEBOIOM CBHUHIIA B NOIIK-1.2
JIETKO BOCCTAHABIUBACMYIO OKCUIHYIO HOIIK-1.3
(dbopMy, OKyCKOBaHUE UCXOIHOTO NOIIK-2.1
MaTepHalia ¢ IPEBPALICHUEM €T0 B NOIIK-2.2
OTHOCUTEJIBHO TYTOIUIABKUI IOPUCTHIN NOIIK-2.3
MIPOAYKT, CO3AaHUE YCIOBUHN sl Tpeodpa HOIIK-4.1
-30BaHMsI IEPBUYHOTO IIIJIAKa C NOIIK-4.2
HEOOXOAUMBIMU (PH3UKO-XUMHUECKUMH HNOIIK-4.3
cBoiicTBamu. TexHonOrnueckas cxema NOIIK-5.1
rnepepabOTKH CBUHIIOBBIX KOHIICHTPATOB. NOIIK-5.2
BrrmraBka cBUHIA 110 CIOCO0Y HUPMBI NOIIK-5.3
«Mnepuan CMENTUHI», 3J1EKTPOILIABKA HOIIK-6.1
CBUHILIOBBIX KOHLIEHTpATOB. TemoBoii HNOIIK-6.2
Oananc arjgomeparmu. Terao NOIIK-6.3
9K30TepMUUECKHX peakiuii. CtaTbu NOIIK-7.1
pacxozna. ¥YcioBus mpolecca NOIIK-7.2
arJoMepanuy, NoTy4eHHue KayeCTBEHHOTO HOIIK-7.3
arnmomepara. OnpeneneHue HIIK-1.1.1
«CaMOIUTABKOCTM» arjomepara. HIIK-1.1.2
Y cTORYMBOCTD Cynb()aTHOTO COeAUHEHHS HIIK-1.1.3
CBHUHLA. Y CIOBUSI MAKCUMAJILHOTO HIIK-1.2.1
YIAJIEHUS CEPBI IIPU arJIOMEPALIH. HIIK-1.2.2
TeHneHMK COBEpLICHCTBOBAHUS UIIK-1.2.3
Ipolecca araoMepUpyIOLEro 00xura. HIIK-1.3.1
Crioco0bI MOATOTOBKH IIUXTHI; HIIK-1.3.2
JIOCTOMHCTBA U HEJIOCTAaTKU. Bimsinue HIIK-1.3.3
TEXHOJIOTUYECKUX apaMeTpOB HIIK-1.4.1
arJioMepanuu. HIIK-1.4.2

HIIK-1.4.3
/Cp/ 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 HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.

Paszgen 2. lllaxTHas mJIaBKa
CBMHLIOBOIO arjioMepara




2.1

OCHOBHOI1 cIT0c00 MOTy4eHUsI CBUHIIA.
Boccra-HoBUTEIBHAS MJIABKA.
M3BieueHune cBUHIIA B YEPHOBOM MeTall,
TIOJIy4eHHE IKOHOMUYHOTO IIJIaKa.
XUMHU3M BOCCTaHOBUTENBHBIX MPOLIECCOB
B IIAXTHOM Me4n.

IToBeneHne KOMIOHEHTOB arjaoMepara
TIPU BOCCTAHOBUTEJILHOM IUIABKE,
(hopMHpOBaHHE MIIAKOBOTO pacIljiaBa.
Ponbs n3BecTHsAKa Ha MOKa3aTenn
MaXTHOW BOCCTAHOBUTEIHHOU TIJIABKH.
Pacnpenenenre KOMIIOHEHTOB IUXTHI MO
MPOJIyKTaM TUIaBKK (Y€pHOBOM CBUHEII,
[UIaK, ITei3a, MTeHH, Ta3bl, MbUIH).
KoHncrpykuust neyeit 1uist niaaBku
CBUHIIOBOTO arjoMepara. XMUMUYECKUE
COCTaBbI MPOAYKTOB TaBku. TOII
maxTHoH mnasku. Hanpasnenus
YCOBEPLICHCTBOBaHUS (IPUMEHEHHUE
KHCIIOPO/ia U TIOJIOTPEBA Y ThS.
Hcrnonb30BaHne KOHCTPYKIUH MIAXTHON
1e4yu nepeMeHHoro ceuenus. Ilyru
COBEPIICHCTBOBAHUS TEXHOJIOTUI
TIOJIy4E€HUS TOBAPHOU MPOTYKIUH.

/JTex/

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

OCHOBHOI1 cIT0c00 MOTy4eHUsI CBUHIIA.
Boccra-HoBUTEIBHAS MJIABKA.
M3BieueHune cBUHIIA B YEPHOBOM MeTall,
TIOJIy4eHHE IKOHOMUYHOTO IIJIaKa.
XUMHU3M BOCCTaHOBUTENBHBIX MPOLIECCOB
B maxTtHoi neuun. [loBenenne
KOMITOHEHTOB arjioMepara npu
BOCCTAHOBHUTEIILHOU IJIaBKE,
(hopMHpOBaHHE MIIAKOBOTO pacIljiaBa.
Ponbs n3BecTHsAKa Ha MOKa3aTenn
MaXTHOW BOCCTAHOBUTEIHHOU TIJIABKH.
Pacnpenenenre KOMIIOHEHTOB IUXTHI MO
MPOJIyKTaM TUIaBKK (Y€pHOBOM CBUHEII,
[UIaK, ITei3a, MTeHH, Ta3bl, MbUIH).
KoHncrpykuust neyeit 1uist niaaBku
CBUHIIOBOTO arjoMepara. XMUMUYECKUE
COCTaBbI MPOAYKTOB TaBku. TOII
maxTHoH mnasku. Hanpasnenus
YCOBEPLICHCTBOBaHUS (IPUMEHEHHUE
KHCIIOPO/ia U TIOJIOTPEBA Y ThS.
Hcrnonb30BaHne KOHCTPYKIUH MIAXTHON
1e4yu nepeMeHHoro ceuenus. Ilyru
COBEPIICHCTBOBAHUS TEXHOJIOTUI
TIOJIy4E€HUS TOBAPHOU MPOTYKIUH.

/J1a6/

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




23 OCHOBHOI1 cIT0c00 MOTy4eHUsI CBUHIIA. 8 34 NYK-1.1 J1.1 0
Boccra-HOBUTENBHAS T1aBKA. UVYK-1.2 | J1.2]1
M3BieueHune cBUHIIA B YEPHOBOM MeTall, NVYK-1.3 2.1
TIOJy4YE€HAE SKOHOMUYHOTO IIJIAKa. NyK-2.1 2.2
XUMHU3M BOCCTaHOBUTENBHBIX MPOLIECCOB NVyK-2.2 J12.3
B maxtHoi neuu. [loBenenne NYK-2.3
KOMITOHEHTOB arjioMepara Inpu NVK-4.1
BOCCTAHOBHUTEIILHOU IJIaBKE, NYK-4.2
(hopMHpOBaHHE MIIAKOBOTO pacIljiaBa. NYK-4.3
Ponb u3BecTHsIKaA Ha 1TOKa3aTenn NYK-9.1
IIAaXTHOM BOCCTAHOBUTEIHHON IUIABKH. NYK-9.2
Pacnpenenenre KOMIIOHEHTOB IUXTHI MO NYK-9.3
MPOJIyKTaM TUIaBKK (Y€pHOBOM CBUHEII, NOIIK-1.1
[UIaK, ITei3a, MTeHH, Ta3bl, MbUIH). HOIIK-1.2
Koncrpykuus neueil 1jis mwiaBku HOIIK-1.3
CBUHIIOBOTO arjoMepara. XMUMUYECKUE NOIIK-2.1
COCTaBbI MPOAYKTOB TaBku. TOII NOIIK-2.2
maxTHoH mnasku. Hanpasnenus NOIIK-2.3
YCOBEPLICHCTBOBaHUS (IPUMEHEHHUE HOIIK-4.1
KHCIIOPO/ia U TIOJIOTPEBA Y ThS. NOIIK-4.2
Hcnonb3oBaHue KOHCTPYKLUY IIAXTHON NOIIK-4.3
Ie4y IIepeMeHHOro ceueHus. Ilytu HOIIK-5.1
COBEPIICHCTBOBAHUS TEXHOJIOTUI NOIIK-5.2
[10JIyYEHHS TOBAPHOM MIPOAYKIMH. NOIIK-5.3
/Cp/ HOIIK-6.1

HOIIK-6.2
NOIIK-6.3
HOIIK-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
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 HaumenoBanue pa3nesnoB u teM /Bua | Cemectp / | YacoB | Komneren- | Jlutep | Pecy | Unte | Ilpumeuanue
3aHATHSA 3aHATHA/ Kypc 197074 arypa | pchl | paKT.

Paznen 3. Ilpsimoe noJiyueHue CBUHIA
U3 cy1bQUAHBIX KOHIIEHTPATOB
METOIaMH ABTOT€HHBIX U
MOJIyaBTOT€HHBIX IJIABOK




3.1

Ipoueccer u rexnonorun KNUBLIDT-1IC,
Ronsher, Outokumpu, Cominco, Noranda,
Workra, Aussmelt.

CocraBbl KOHIICHTPATOB, TOKA3aTEIIN

[UIABOK, BAPUAHTHI JJOPAOOTKH IILIAKOB.
/JTex/

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

Ipoueccer u rexnonorun KNUBLIDT-1IC,
Ronsher, Outokumpu, Cominco, Noranda,
Workra, Aussmelt. CocTaBbl
KOHIICHTPATOB, TOKA3aTEI! IUIABOK,
BapHaHTHI 10Pa0OTKH IUITAKOB.

/Cp/

11

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 /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasgen 4. Pagunuposanue 4epHoro
CBHHIIA




4.1

CxeMsl pa MHUPOBAHUS YEPHOBOTO
CBHUHIIA: TUPOMETAIUTYPIrHUECKUH U
ANIEKTPOIMTHYECKHUI MeToxb!. [ToBeneHne
METaJIOB aHoAa. AHOJIHBIM M KaTOIHBIN
npouecchl. KoHcTpyKkuus
aeKTpou3epoB. /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




4.2

CxeMsl pa MHUPOBAHUS YEPHOBOTO
CBHUHIIA: TUPOMETAIUTYPIrHUECKUH U
ANIEKTPOIMTHYECKHUI MeToxb!. [ToBeneHne
METaJIOB aHoAa. AHOJIHBIM M KaTOIHBIN
npouecchl. KoHcTpyKkuus
aneKkTpou3epos. /J1ad/

10

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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CxeMsl pa MHUPOBAHUS YEPHOBOTO
CBHUHIIA: TUPOMETAIUTYPIrHUECKUH U
ANIEKTPOIMTHYECKHUI MeToxb!. [ToBeneHne
METaJIOB aHoAa. AHOJIHBIM M KaTOIHBIN
npouecchl. KoHcTpyKkuus
anekTpoiuzepos. /Cp/

30

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 /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pazgen S. Oxpana okpy:xauei cpeabl
B MeTALTYpIrHU CBUHIA




5.1

Pabota 1o BHEIPEHHIO SKOJIOTHYHBIX
TEXHOJIOTHi, YMECHBILICHUIO BEIOPOCOB B
aTMocdepy, COpOCOB B BOJIOEM H
YTHIA3AIMA B IPOU3BOICTBEHHOM IIHKJIC
o0pa3yromuxcs TBepAbIX 0TX0A0B. /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
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PaboTa 110 BHEPEHHIO KOJIOTUUHBIX
TEXHOJIOTHi, YMECHBILICHUIO BEIOPOCOB B
aTMocdepy, COpOCOB B BOJIOEM H
YTUIIM3aLHHN B IPOM3BOJICTBEHHOM LIHKIIE
00pa3yromuxcs TBEpAbIX 0TX010B. /Cp/

10

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 /
Kypc

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/

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




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
pemrenwust. /Cp/

METAJIITYypru4eCcKoro 3aBoaa. Hcxonnsie

10

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

K. H., Konokonb1ie
B. M., Casrranuk B.
M.

burees B. A., Biour | OCHOBBI METAJLTYyprUUECKOT0 MPOU3BOCTBA

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. TemnnooOMeH B AIIEKTPOAYTOBBIX U (paKeNbHBIX 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
Tunorpagus Mapkosa |ex.php?
nu K°, 1865 page=book&id=22064
8
JI2.3 | AmupacnanoB A. A. OCHOBHBIE THITBI MECTOPOXKJICHUH CBHUHIIA U Mockaa: https://biblioclub.ru/in
IIHKA: MOHOTpadhus I'ocreonrexmsnar, dex.php?
1957 page=book&id=47955
4
6.3.1 IlepevyeHsb MpOrpaMMHOro odecrevyeHust
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 Ilepevyenb HHGPOPMATMOHHBIX CIPABOYHBIX CHCTEM
6.3.2.1 | KoHCynbTaHT-TLTIOC
6.3.2.2 | EnuHoe OKHO AO0CTyNa K HH(GOPMALMOHHBIM pecypcam
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
cToin, cTyn, TymOa. KommbproTep mpenogaBateis ¢ JOCTYIIOM B HHTEPHET,
TUIA, KypCOBOTO IPOECKTHPOBAHUS . . .
225 HMHTEPaKTUBHBINA IIPOEKTOP c MarHUTHO-MapKepHOU JTOCKOH.
(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.

Db bekTUBHOE 0CBOCHHE AUCIUILTHHBI IPEIIONAraeT PEryJIiPHOE MIOCEIICHUE BCEX BUIOB ayIUTOPHBIX 3aHSTHIA, BBHITIOJHEHUE
IUIaHa CAMOCTOSATEIBHON pabOThI B MMOJHOM 00bEME U MTPOXOXKICHUE aTTECTAMH B COOTBETCTBUH C KAJICHIAPHBIM YISOHBIM
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 na6opaToprlx pa60T COCTaBJICHBI B COOTBECTCTBHH C pa601{eﬁ nporpaMMoﬁ
JAUCHUIIIIMHBI METAJIITYPIryus CBUHIIA U COITYTCTBYIOIIUX 3JICMCHTOB U MMPCACTABJICHBI B YMK JUCHUILINHBI.

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=479554

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

Meroamueckne peKOMEHAAINH K OPTaHI3aIHH U BEIITOJHEHHIO CAMOCTOATEIIFHON pabOThI COCTABIEHBI B COOTBETCTBHH C paboueit
IPOrpaMMON JMCHUILIMHBI METAJIIyPrusl CBUHIIA U COILYTCTBYIOLIMX 3JIEMEHTOB U IpeAcTaBieHbl B Y MK aucuuninseL.

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 METAJUTYPIryusd CBUHIIA U COIMMYTCTBYIOIUX 3JIEMCHTOB.

KypcoBast paboTa CTpyKTypHO SBIISIFOTCS 3aKJIFOUMTEIILHBIM TAIIOM M3YyUCHUsI AUCIUIUINHEL,  OPraHU3alMOHHO IPOBEPKOM 3HAHUI
CTYAEHTOB UX YMEHHUS pelIaTh MPaKTHUECKUe HHXEeHEepHbIe 3a1aun. [Ipn moaroroBke paboThl CHCTEMAaTH3UPYIOTCS, 3aKPETIISIOTCS
U yTITyONSIOTCS HABBIKH JJAOOPATOPHEIX paboT, MOKUCKA U aHAIN3a TEXHUIECKOW HH(OPMAINY B CIIEUATBHON IUTEpaType.

MCTOJII/ILICCKI/IC PEKOMCHOAIUH 110 OpraHru3anunu O6paSOBaTCJ'ILHOFO 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 (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;

- UHJMBHyaJbHOE OOIICHHE C MPENOAaBaTeIeM 110 H3y4aeMoOMy MaTepHay;

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