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Pacnpez[e.ﬂeﬂne YacoB JUCHUILIMHBI IO CEMECTPamM

Cemectp
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Pabouas nmporpamMma JUCIUILIHHBL
TeopeTnyeckne 0CHOBHI HOBBIX MHPOMETAIIYPIHYECKHX MPOIECCOB
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22.03.02 Metayutyprust (npuka3 Munooprayku Poccun ot 02.06.2020 1. Ne 702)

COCTaBJICHA HA OCHOBAaHMH YIeOHOTO IIaHa!
Hamnpagsnenue 22.03.02 Metamtyprust [Ipoduis moarotoBku "MeTayutyprisi IBETHBIX METAIOB"
YTBEPKIECHHOTO yU€HBIM coBeTOM By3a oT 20.10.2021 nmpoTokon Ne 11.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuueckoro coera yuusepcurera ot 18.10.2021 . Ne 6
3aB. katenpoii Jlebenp A.b., 1-p TexH. HayK



1. IEJTA OCBOEHUSI JUCLIUIIJIMHBI (MOAYJIST)

-OCBOCHUE TEOPUH COBPEMEHHBIX MMPOMETAJLTYPIUYECKUX TEXHOJIOTUH IPOU3BOICTBA IBETHBIX METAILIOB;
-U3y4eHHe TePMOJUHAMUKU U KHHETHKH OCHOBHBIX peakuuil o0pa3oBaHus mTelHa (MeTaa), Iulaka, IpOTEKaroUX B pacliaBax
CUCTEM XXMJKUX IIPOIYKTOB IIPOU3BOJCTBA.

1.1 3agaun

INporecc n3yveHns: JUCIUILIMHBI HAllpaBlIeH Ha (POPMUPOBAHKE CICAYIOMINX KOMICTEHIIUH:

-TOTOBHOCTH HCIIONIB30BaTh (DyHAaMEHTAIbHbIC O0OICHH)KEHEPHBIE 3HAHMS;

-TOTOBHOCTH KPUTHYECKH OCMBICIINBATH HAKOIIJIEHHBIH OIBIT, U3MEHATH IPU HEOOXOAUMOCTH MpoduiIb cBOeH nMpodeccuoHaIbHON
JIESTEIbHOCTH.

2. MECTO JUCHHIIJIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOT'PAMMBbI

Hwukn (pazmen) OIT: | b1.B.01

21

TpeOoBaHus K MpeIBaApUTEIbHON MOATOTOBKE 00y4aI01Ierocs:

2.1.1

MaTGpI/IaJ'IOBeI[eHI/Ie

2.1.2

MeraiioBeneHue

2.13

Meramtyprus 61arOpOAHBIX U PEIKUX METaJIOB

2.14

MeTaﬂHprI/I}I TSKCIIBIX IIBCTHBIX MCTAJIJIOB

2.1.5

OoboraleHue mMoNIe3HBIX NCKOITAEMBIX

2.1.6

OCHOBBI O0IIEHHXEHEPHBIX 3HAHUH

2.1.7

[puknagHBIe OCHOBHI MIPO(ECCHOHANEHBIX 3HAHUIH

2.1.8

TennorexHuka

2.19

DJEKTPOTEXHHUKA U SJIEKTPOHUKA

2.1.10

Bricmas maremaTuka

2.1.11

WHocTpaHHBIN SI3bIK

2.1.12

MareMaTndecKkue u €CTCCTBCHHO-HAYYHBIC ACTICKTHI HpO(l)eCCPIOHaJIBHOﬁ JCATCIBPHOCTH

2.1.13

MGTOI[BI KOHTPOJIA 1 aHaJIn3a BCUICCTB

2.1.14

Mertpomnorus, CTaHIapTH3AHS U CepTH(GUKAIHS

2.1.15

OCHOBBI KOMMYHHUKalIUU U HpaBOBOﬁ KYJIBbTYPBbL

2.1.16

[IpaBoBenenue

2.1.17

INpuknagHble ACHEKTH GU3NKO-XIMUYECKIX 3HAHUH

2.1.18

ConpoTuBieHue MaTepUaloB

2.1.19

Tenmousnka

2.1.20

DUBNKO-XUMHS MCTAJLTYPTHYCCKUX MMPOLECCCOB U CUCTEM

2.1.21

OCHOBBI 0€30IIaCHOCTH MCTAJIITYPIru4€CKux TEXHOJIOTUM

2.1.22

OcHOBBI HOPMUPOBAHUST MUPOBO33PEHUS B MPOPECCHOHATBHOMN eI TeNbHOCTH

2.1.23

dusuka

2.1.24

dusnueckast XUMus

2.1.25

®dunocodus

2.1.26

DKOJIOTHYECKHE MPOOIEMBl METAILTYPTHUECKOT0 ITPON3BOACTBA

2.1.27

DKoI0THs

2.1.28

DKOHOMHYECKAs TeOopus

2.1.29

BceoOmas ucropus

2.1.30

Wndopmarnka

2.1.31

Ucrtopus Poccun

2.1.32

KommnbrotepHas rpaduka

2.1.33

O3HaKOMHTEIIbHAS IIpaKTUKa

2.1.34

OCHOBBI KpHCcTAIUIOrpadiu ¥ MUHEPATIOTHH

2.1.35

Pycckuii A3bIK 1 KylbTypa peuu

2.1.36

VYueOHast mpakTHKa

2.1.37

XuMus METaaIoB

2.1.38

be3zonacHocTh JKHU3HCACATCIIBHOCTHU

2.1.39

BBenenue B criennagbHOCTD




2.1.40 | Xumus

2.2 | AucuunjauHbl (MOAY/IM) U IPAKTUKH, /151 KOTOPBIX OCBOEHHE JAHHOM TUCHUILTHHBI (MOAYJIA) HEOOXOIUMO KaK
npeaniecTByIee:

2.2.1 | ABTOMaTu3alus METAILTYPIrHYECKUX MPOIIECCOB

2.2.2 | UudopMaIiioHHbIe TEXHOJIOTHH B METAJUTYPTHU

2.2.3 | JIuTeitHOoe MPOU3BOACTBO

2.2.4 | Merannyprus 30510Ta U cepedpa

2.2.5 | Merannyprus 1erkux U TYTOIUIAaBKUX METAILIOB

2.2.6 | Merannyprust MeiM U COYTCTBYIOLINX 3JIEMEHTOB

2.2.7 | Metannyprus 4epHbIX METAJIOB

2.2.8 | MopenmmpoBaH#e IPoIieccoB M 00BEKTOB B METAJLTY PrHA

2.2.9 | O6paboTKa METAIIJIOB JaBICHUEM

2.2.10 | CoBpeMeHHbIE TEXHOJIOTUH MTOTYYESHHUS [IBETHBIX METAIJIOB M COIYTCTBYIOIINX IEMEHTOB

2.2.11 | TepmoobpaboTka

2.2.12 |T'ocynapcTBeHHass UTOrOBas aTTECTALIUS

2.2.13 | 3amuTa BBITyCKHON KBAM(UKAIIMOHHOH padoTHI

2.2.14 | Meramnyprusi CBUHIA ¥ COMTYTCTBYIOLINX AJIEMEHTOB

2.2.15 | Meramunyprust IUHKa ¥ COMTyTCTBYIOIUX JIEMEHTOB

2.2.16 | OcHOBBI TPOEKTUPOBAHUS U CTPOUTEIBHOE IO

2.2.17 | IToaroTroBka K IpoleIype 3allUThl BBITYCKHON KBaNH(UKAILOHHOH paboThI

2.2.18 | IlpenaunnomMuas npakTUKa

2.2.19 | DxoHOMUKA U yIpaBlIeHUE Ha IPEAIPUITUH

3. KOMIIETEHIIMY OBYYAIOILETOCSl, ©OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLIMIIINHBI
(MOJYJIST)

OlNK-1: CnocobGeH pelwwaTtb 3agayun npod)ecCuoHanbLHON AesTeNbHOCTU, MPUMEHAS MeToAbl MOgeNMpPOoBaHuUS,
MaTemMaTU4ecKoro aHasnm3a, eCTeCTBeHHOHay4Hble N OOLWenHXeHepHble 3HaHUA

MOTIK-1.3: BnageeT: HaBblkaMy MaTeEMaTUYECKOro aHanu3a n MogennpoBaHns

MOIK-1.2: YMeeT: BbISIBNATb NPUYMHBI HECOOTBETCTBUSA NapaMeTpoB TEXHOMNOMMYECKOro npouecca, NPorHo3mpoBaTh
noseeHne npoLecca Ha OCHOBE MaTeMaTMYECKUX MoAenen

NOTK-1.1: 3HaeT: Pn3MKo-XMMMYEeCKMe OCHOBbI U METOAbI MaTEMATUYECKOr0 MOAENMPOBaHNS MeTannypruyeckmx
NpoLEeCcCcoB Noy4YeHUs LUBETHbLIX METannos

OlNK-2: CnocobeH y4yacTBOBaTh B NPOEKTUPOBAHUM TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
NPOLIECCOB C Y4€TOM 3KOHOMMUYECKUX, IKONMOTMYECKUX U COLMarbHbIX OrpaHu4YeHumn

MOIK-2.2: YMeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbLI HOBOW TEXHOMNOMMK, OObEKTA, CUCTEMBI

MOIK-2.1: 3HaeT: ocHOoBbI NPOEKTUPOBAHUA TEXHNYECKNX OOBbEKTOB, CUCTEM U TEXHONOMMYECKNX NnpoLueccoB;
OCHOBbI 3KOHOMUWYECKNX, SKONTOMMYECKMX N CoLMarnbHbIX OCOOEHHOCTEN MeTannyprm4eckoro npomn3soactea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHOW AeATENbHOCTU

ONK-4: Cnoco6eH NnpoBoAUTL U3MepeHUs U HabniogeHus B cdepe NpoceccMoHan-HOW AeATENbHOCTH,
oGpabaTtbiBaTb U NpeAcTaBNATL IKCNepUMeHTarNbHble AaHHble

MOIMK-4.1: 3HaeT: 0OCHOBbI METPOSIOrMU, METOAbLI 00PabOTKM SKCNEPUMEHTANBHBIX AAHHbIX

MOIMK-4.2: YmeeT: ncnonb3oBaTb COBPEMEHHbIE CPEACTBA U3MEPEHUS, MaTeMaTUYECKUIA annapaT Ans 0b6paboTku n
aHanuaa skcrnepuMeHTanbHbIX AaHHbIX

NOTK-4.3: BnageeT: HaBblkaMun NpOBeAEHUSA U3MEPEHMIN N X 0BpaboTkm

OlNK-5: CnocobeH peliaTtb Hay4YHO-UccnegoBaTesibCkMe 3agaym Npu ocyLwecTBIeHMU NpocecCuoHanHomn
AeATeNIbHOCTU C NpUMeHeHUueM CoOBpeMEeHHbIX I/IHCbOpMaLWIOHHbIX TeXHONormm un npuKnagHbIiX annapaTHo-
nporpamMmMHbIX CPeacTB

NOIK-5.3: BnageeT: HaBblkaMun aHanm3a pe3ynbTaToB BbINOMHEHUS Hay4YHO-TEXHNYECKUX 3adad B
npodeccnoHansHon OeaTenbHOCTU

MOIK-5.2; YMeeT: npuMeHATb MHpOPMAaLIMOHHbIE TEXHOMNOMMM 1 NPOrpaMMHoe obecnedeHne Ansi peLleHnsi HaydHo-
nccregoBaTenbCkMx 3agady B 06nacTv nony4YeHns LUBETHbIX MeTannoB

MOIK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MHOPMALIMOHHBIX TEXHONOMIA U NPUKIagHbIX annapaTHO-NPOrpaMMHbIX
cpencTs

OMNK-6: Cnoco6eH NpUHMMaTb 060CHOBaHHbIE TEXHUYECKME pellueHusi B NpodecCUOoHaNbLHON AeATeNbHOCTH,
BbIGUpaTb 3hpeKTUBHbIE U Ge3onacHble TEXHUYECKMe CpeacTBa U TEXHOMOrMn

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGPOPMAaLIMIO O TEXHONOMMYECKOM npoLecce no pesynbTataMm MOHUTOPUHIa n




NpUHUMaTb 0GOCHOBaHHbIE PeLleHNs

NOIK-6.3: Bnageet: HaBblkamu Bbibopa adhpeKkTBHbIX M 6e30NacHbIX TEXHUYECKUE CPeacTB U TEXHOMOMI

MOIK-6.1: 3HaeT: 0CHOBbI TEXHOIOMMYECKMX MPOLLECCOB NOSTyYEHUs LIBETHBIX METanoB

OlNK-7: CnocobeH aHanM3npoBaTb, COCTaBNATb U MPUMEHATb TEXHUYECKYH0 [OKYMEHTaLUI0, CBA3AHHYIO C
npoceccnoHarbHON AeATeNIbHOCTbIO, B COOTBETCTBMU C AENCTBYHOLWMMU HOPMAaTUBHLIMU AOKYMEHTaMMn
MeTannypru4yeckon oTrpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIIEHUS N UCMONb30BaHNSE HOPMATUBHBIX AOKYMEHTOB MeTanlyprmieckon otpacnu

NOIK-7.2: YMeeT: aHanuanpoBaTb, TEXHNYECKYO AOKYMEHTALMIO TEXHONOMM-4eCKoro npouecca 1 NnpMHuMaTh
000CHOBaHHbIE peLLeHUs

MOIK-7.3: BnageeT: HaBblkaMu COCTaBIEHNST U MPUMEHEHMWS TEXHUYECKON JOKYMEHTaUMW NONYyYEHNs LBETHbIX
mMeTannos

MK-1.1: Cnoco6eH onpepge-nATb OpraHN3aunMoHHbIe U TeXHU4YeCKne Mepbl NO BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3a4aHMN NNaBUNbHbIM nepeaenom nNnponm3BoacTBa TAXeJbIX UBeTHbIX MeTannoB

NMK-1.1.2: Ymeer:

- OLleHMBaTb Ka4yeCTBO U COOTBETCTBUE TEXHUYECKUM YCNOBUSM (TEXHONOMYECKUM perfiaMeHTam) Cbipbs (LUNMXTbI) U
3HeproHocuTenen (ras, MasyT, KOKCUK, CKaTbln BO34yX, KUCIOPOA, a3oT);

- perynupoBaTtb NpoLEecc NaBku Ha OCHOBE AaHHbLIX O COCTaBe MepennaBnseMbiX MaTepmanos, NoKa3aHum
KOHTPONbHO-U3MepPUTESNbHBIX MPUOOPOB 1 BU3YyarbHbIX HAOMAEHNI;

- OpraHM30BbIBaTb B 3aBMCMMOCTU OT COoAepXaHNsl MeTansa n XMMUYeCKoro cocTtaBa LUMXTbl BeAeHWe npoLecca
nnaBKu B pexunmax, obecnevmpanoLlLmMx MakCMMarbHoe U3BreYeHne Mmetanna u BoIXO4 rogHoro;

- KOPPEKTMPOBATL NPOLIECCHI NfaBku fobaBneHnem rocoB 1 000POTHBIX MaTepPManoB, UHTEHCUBHOCTbLIO Y TbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJSI COCTOSIHMSA 060pyA0BaHMSA U BCMOMOraTesibHbIX MaTepuaroB Afs Npouecca NiaBfieHns B Nneyu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMWN ONsi PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
NnoAroTOBKM N BEAEHUS NMaBKW, pa3nMBKA MeTanna;

- MOHUTOPWHIA YCTAaHOBMEHHbLIX PEXMMOB U KOHTPONMPYEMbIX NapameTpoB BEAEHMSI NPOLECCOB MNiaBKu
(nepennaBku 1 padnHNPOBAHUA LIBETHBIX METANOB, NMaBKW pya, KOHLEHTPaToB, arnoMepara, orapka 1 CrnniaBoB,
(PbIOMUHIOBaHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbiX BUA0B U TUMNOB;

- BbIIBMIEHNS MPUYMH HEraTMBHbIX UBMEHEHUI NapaMeTPOB 1 NoKasaTenen npowuecca nnaBky;

- onpegeneHns Mep No yCTpaHeHWo HeEMonagok B paboTe NeyHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanu3a pe3ynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNeHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U 3HEPTOHOCUTENEN, NPUYUH Bpaka Unn CHWXKEHUS KadecTBa npodyKumm (paboT, ycnyr);

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOW AOKYMEHTALMM Ha OyMaXKHbIX U (MK) 3NEKTPOHHBIX HOCUTENAX

UIMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3HayYeHne, TEXHUYECKNE XapaKkTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBua obcnyXnBaHms
N 3KcnnyaTauum NpUMEHsiEMbIX B MMPOMETanyprun nnaBuibHbIX arperaToB: OTpaXaTerbHbIX, LAXTHBbIX,
pygoHOTEpMUYECKUX, 06eOHUTENBHBIX NeYewn, nevyen BaHokoBa, KNCNOPOAHO-B3BELLEHHOM U KUCIOPOOHO-haKebHON
NfaBKK, NEKTPOAYroBbIX, UHOYKUMOHHBLIX Neven, pbloMUHr-neyen, Benbu-neyemn, KOHBePTEPOB, PaddMHUPOBOYHbIX
KOTMOB;

- CXEeMbl TEXHOJOrMYEeCKON 06BA3KN Neyn, nogaroWwmnx n OTBOASALLMX BO34yXONPOBOAOB, ra30xo40s,
3NeKTpOoCHabXeHWs, KNCIOPOAHbIX, ra30BbIX, NAPOBbIX, BOAAHLIX KOMMYHUKALMA, CUCTEM LIMPKYNALUN 1
oxXnaxaeHus;

- OCHOBHbIE€ METanNNypruyeckne TEXHOMNOrMmM NPoOn3BOACTBA TXKENbIX LBETHLIX METANMNOB, hn3nyeckme npoLeccsl n
XUMUYECKNe peakLumn npoLecca nnasBku LBETHbIX METarNoB 1 CMiaBoB;

- thakTOpbI, BNUSOLLME HA X0 TEXHOMOMMYECKOro npouecca, 1 cnocobbl ynpaeneHus nmu;

- JEVCTBYIOLLME CTaHAAPTbI, TEXHUYECKUE YCIOBUSA, NOMOXEHUS Y MHCTPYKLIMUN MO COCTABMEHUIO N OCOPMIIEHUIO
TEXHUYECKOWN U YY4ETHON AOKYMEHTaLWK;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrneyeHne NaBuUibHOIO y4acTKa;

- TpeboBaHMs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KOTOTMYECKON U NOXXapHON 6e30MacHOCTU Ha NaBMITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHuzoBaTb paboTy paboOTHMKOB NaBUILHOrO Nepeaena NPoOM3BOACTBA TAXeNbIX
LBeTHbIX MeTannos

NMK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErNaMeHTOB NpoLiecca NnaBKy;

- OLlEHUBATb Ka4yecTBO NPOBeAEHMS pabOTHMKAMM TEXHUYECKON ONArHOCTUKK, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

WNMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOSOMMYECKME NHCTPYKLUMM NO Mpoueccam niaBKu;
- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLECTB B OKPY)KalOLLYIO CPELY;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBreHus

MIMK-1.2.3: BnageeT HaBbikamu:
- KOHTPOIsI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKUX MHCTPYKLNIA 1




pernaMmeHTos;

- opraHv3aumy BbINOMHEHUSA paboTHUKaMM TEXHNYECKOro 06CyXMBaHWS, perfaMeHTHbIX TEKYLUNX U KanuTanbHbIX
peMoHTOB 060pyAOBaHMSA Ha NNaBUIIbHOM y4acTKe;

- KOHTpoONs cobnogeHns paboTHMKamMu TPyAOBOW OUCLUMNNMHBI, TPeBOBaHMI OXpaHbl TPYAa, NOXapHOMW,
NPOMBILLIIEHHOW N 3KoNornmyeckon 6e3onacHoCTu

MK-1.3: Cnoco6eH onpeaensTb OpraHN3auMoOHHbIE U TEXHUYECKUE Mepbl MO BbINOMTHEHUIO
NPoOn3BOACTBEHHbIX 3aaHM KOHBEPTEPHbLIM Nepeaenom NponM3BoACTBa TAXErNbIX LBETHbIX MeTannos

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpONs cobnoaeHnst TPebOBaHUIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTMBHOE
BbIABIIEHNE U YCTPaHEeHMe NPUYnH X HapyLleHus;

- COCTaBIiEHNE TEXHNYECKON LOKYMEHTALMN ANsi PECYPCHOro U opraHM3aunoHHOro obecneyeHns npovecca
KOHBEPTUPOBaHUS;

- PYKOBOACTBA 3amnuvBKOW LUTENHA, 3arpy3kon KBapLeBoro cnoca u XonoaHbIx 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobrnoaeHNst yCTaHOBIEHHbLIX NapamMeTpoB NpoLecca KOHBEPTUPOBAHMWS, AaBIEHNs], pacxoa
KOHBEPTEPHOIO BO3A4yXa, TEMNEpaTypbl, KOHLEHTPALMN ABYOKUCU CEPbl B OTXOOSLLMX ra3ax, pa3pexxeHunsi B
nbifieBon Kamepe;

- ornpegeneHns Mep Nno yCTpPaHeHWo NPUYUH HapYyLLUEHNST PEXXMMHBIX KapT KOHBEPTUPOBAHWS;

- BEAEHNSI YY4ETHOM U TEXHOOMMYECKOM AOKYMEHTAUMU Ha ByMaXkHbIX U (MN) SNEKTPOHHBbIX HOCUTENNAX

NMK-1.3.2: YmeerT:

- aHanuanpoBaTb CobrnoaeHNe PEXNMOB B MPOLIECCE KOHBEPTUPOBAaHUS, 06ecneynBatoLLMX NonyvyeHne
MaKCMManbHOro U3BreYeHns MeTanna n MakCMManbHOro BbIXoAa rogHoro;

- KOpPpPEKTMpPOBAaTbL NapamMeTpbl NpoLecca NiaBky - 4aBNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMmnepaTtypy u
KOHLIEHTPaLUIO OBYOKNCU CEPbl B OTXOASILINX ra3ax, pa3pexeHne B MNblfIEBON Kamepe, COCTaB KOHBEPTEPHbIX
LUIAKOoB;

- BU3yaribHO U C UCMOMb30BaHMeM NpUBOPOB KOHTPOMMPOBaTb X044 KOHBEPTEPHOM NIABKW, OnpeaensaTb cTagum n
BPEMS OKOHYaHMS TEXHOJTOMMYECKOro NpoLecca, rOTOBHOCTb MeTara K BbIMyCKy, TOTOBHOCTb LUSaka K CrivBy U3
KOHBEpPTEpPa;

- paccunTbiBaTb MaTtepmarnbHble N 3HEpPreTuyYeckme NOTOKM NpoLecca KOHBEPTUPOBAHMSI.

NMK-1.3.1: 3HaeT:

- YCTPOMCTBO, COCTaB, Ha3Ha4YeHNEe, KOHCTPYKTUBHbLIE OCOBEHHOCTU, TEXHUYECKUE XapaKTEPUCTUKK, NPUHLMMBI
paboTbl U NpaBuna aKkcniyaTaum MexXaHM3MoB KOHBEPTEPA MOPU30OHTANbLHOIO U BEPTMKANbLHOrO TUMNa, NyCKOBbIX U1
BroOKUPYOLLNX YCTPONCTB, KOHTPOMbHO-M3MEPUTESNbHBIX MPMOOPOB, CUCTEM aBapUNHOWN CUrHaNM3aLumu,
NpUCNocobneHNn N MHCTPYMEHTOB;

- KOHBEpPTEPHbIe TEXHONOMN NPOM3BOACTBA MeaWN, HUKENS;

- (bM3nKo-xMMHYeckne CBONCTBA, COCTAB XXMOKOIO LUTENHA, LWMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOASALMX ra3os;

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

- TEXHOJIOMMYECKME UHCTPYKLUK MO BbINfIaBKe METAINIOB B KOHBEPTEPE;

- cneunanuanpoBaHHoOe NporpammMHoe obecrneyvyeHne y4acTka KOHBEPTUPOBAHNS;

- TpeboBaHNs OXpaHbl TPyAa, NPOMbILLITEHHON, 3KOJTOMMYECKOM 1 NOXapHOM 6e30MacHOCTM Ha y4acTke
KOHBEPTUPOBAHUS.

MK-1.4: CnocobeH opraHM3oBaTb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaesia Npou3BOACTBaA TAXENbIX
LBeTHbIX MeTansioB

UMK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB MO COBNIDAEHNIO pernamMmeHTOB npoLecca KOHBEPTUPOBaHWS;

- onNpeAensTb BU3yarbHO U MO KOHTPOSbHO-M3MepUTenbHbIM Npubopam cobniogeHne 3agaHHbIX pexnMoB npolecca
KOHBEPTMPOBaHUS;

- BblbMpaTb Hanbonee aphEKTUBHLIN BapuaHT peLleHns paboTHMKaMy NOCTaBEHHbIX 3a4ay C y4eTOM
BO3MOXHOCTEN, PeCypCcoB, PUCKOB

WNIMK-1.4.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHONOMMYECKME NHCTPYKLMM NpoLiecca KOHBEPTUPOBaHUS;
- TpeboBaHWsi CTAaHAAPTOB U TEXHUYECKUX YCINOBUIA, NpeabsBrsieMble K NPOAYKLMN, BbIMyCKaeMOoWn y4acTKOM
KOHBEPTMPOBAHWS;

- 3Ha4YeHUs1 NpedernbHO AONYCTUMbIX BbIBPOCOB 3arpsi3HSIIOLLMX BELLLECTB B OKPY)KalOLLYIO CPeay;

- OCHOBbI 3KOHOMWKM, OpraHn3aLumn Npon3BoAcTBa, Tpyaa v ynpaerneHus

WIMK-1.4.3: BnageeT HaBbikamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHuin U cobnogeHns paboTHUKaMN TEXHONOMMYECKMNX MHCTPYKLMIA U
pernameHToB;

- opraH13auun BelNONHEHUsT paboTHUKaMN TEXHUYECKOro 0BCNY>XMBAHWS, pernamMeHTHbIX TEKYLLMX U KanuTanbHbIX
pPEMOHTOB 060pyAOBaHMSA Ha ydacTke KOHBEPTUPOBAHWS;

- KOHTpONsi cobntogeHns paboTHUKaMu TPYLOBOW OUCLUMNIMHBI, TpeOOBaHMI OXpaHbl TPYAa, NOXaPHOMN,
NPOMBILLITEHHOW U 3KONornyeckon 6eaonacHoOCTr

MK-1.5: Cnocob6eH onpegenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO




NPOV3BOACTBEHHbIX 334aHUIN B OTAENEHUAX OCHOBHbIX ONepauui npouecca ruapomeTaniypra4yeckoro
NPOM3BOACTBA TAXeNbIX LIBETHLIX MeTannos

NIMK-1.5.3: BnageeT HaBbikaMu:

- NPOBEPKN TEXHNYECKOIO COCTOSIHNUSA OCHOBHOrO, BCIOMOraTenbHOro 060pyaoBaHNs 1 TEXHOMOIMYECKON 0OBA3KM
arperaToB rMapoOMeTansyprmieckoro Nnpon3BOACTBa TSHKENbIX LIBETHLIX METASNOB;

- pa3paboTKn Mep No yCTPaHEHMIO NepPexXoaaLLnX U NPoUnakTUKe TUNOBLIX MPUYUH OTKIIOHEHMWI OT YCTAHOBMEHHbIX
pexumoB paboTbl, HENOMAZAOK U BHEMMAHOBbLIX MPOCTOEB 060pyA0BaHUS;

- onpeaeneHns Mep no npeaynpexaeHnto 6paka n NOBbILEHUIO KavyecTBa nepepaboTkmn NOCTynarLwmx B
rmapomeTannypruiyeckoe npon3BoLACTBO MaTepuanos;

- MPUHATUS PELLEHUI O pexnmax 06paboTkmn NOCTYNMBLLMX B NepepaboTKy LUMXTbI, paCTBOPOB, NMyrbMbl, IMApaToB.,
CMeKOoB, LWamMoB, 060POTHLIX PACTBOPOB, MPOMbIBHbIX Y CTOYHbLIX BOA, NMPOAYKTOB BbiLLENaYnBaHns 1
Knaccudukaumu;

- OpraHM3auny TEXHUYECKU MPaBUITbHOM 3KCNIyaTaumMm OCHOBHOIO 1 BCoMoraTenbHoro obopygoBaHus,
TEXHOMOrMYECKON OOBSA3KN N KOHTPOJTbHO-U3MEPUTENbHBIX YCTPOWCTB B OTAESIEHMM OCHOBHbIX OnepaLuun
rmapomeTanyprmyeckoro NpoM3BoAcCTBa;

- BEEHWSI YY4ETHOM U TEXHONOMMYECKOM AOKYMEHTALMM Ha ByMaXkHbIX U (M) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHNN
rmapomeTannypruieckoro npom3BoacTea

NIMK-1.5.2: Ymeer:

- ucnonb3oBaTb MHPOPMALMNOHHbBIE TEXHOIOMUN N CpeacTBa A4S aHanM3a 1 NPoBEeAEHWSI pacyeToB NapameTpoB,
PEXUMOB M MoKasaTenen npowuecca rmapoMeTanslyprmieckoro npon3BoACTBa TSHXKENbIX LBETHLIX METarsloB;

- BblAEPXXMBaTb TEXHONMOMMYECKNE PEXMMbI HA 3a4aHHOM YPOBHE MO NMOKa3aHUSM KOHTPOSIbHO-M3MEPUTENbHbBIX
nNpnbopoB N AaHHLIM aHANM30B;

- KOPPEKTMPOBATL KIHOYEBbLIE NAapaMeTpbl TEXHONOMMYECKMX NPOLECCOB rmapomeTan-nyprayeckoro Nnpon3BoacTea
TSDKENbIX LBETHBIX METanNNoB, BMSIOLWME Ha Ka4eCTBO NonydyaemMon NpoayKumm;

- yNpaBnsaTb NpoLeccamm rmapomMeTanypruieckon nepepaboTkn pya U KOHLEHTPATOB TSXKeNbIX LBETHbLIX
MeTansnoB, NPOMPacTBOPOB, MPOMbIBHbIX U CTOYHLIX BOA;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOMKN NapameTpoB TEXHOSOMMYECKMX arperatoB rmapomMeTarniypruieckoro
Nnpon3BoACTBa;

- BbISABIIATb HApYyLUEHUS MpaBuIil 3KCnyaTaumMm U TEXHUYECKOro 0bCnyxmBaHusa obopyaoBaHms
rmapomMeTanyprmyeckoro NpoM3BoACTBa TSDKENbIX LIBETHBIX MeTasoB

WIMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPOWCTBO, HAa3HayYeHne, MPUHLMN OENCTBUSA, TEXHUYECKUE XapaKTepUCTUKK, NpaBuna
obCcny>kMBaHuA 1 aKkcnnyaTaumMm rmapomMeTaniypruieckoro 06opyaoBaHus (B TOM Yncne cocyaos, paboTarowmx no
OaBITEHNEM) N TEXHOJOIMYECKON apMaTypbl (3aMOpHON U perynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HaCOCHOrO XO3ANCTBA, 4O3MPOBOYHbLIX U MOAAILMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbIX KOHTPOSIbHO-
N3MepuTenbHbIX I'IpVI60pOB, cpeacTB aBTOMaATUKU U CUTHanNmM3auum B otaernieHnn OCHOBHbIX onepau,vuh
rmapomeTanyprmyeckoro NpomM3BoacCTBa;

- NPpoOn3BOACTBEHHO-TEXHNYECKNE, TEXHOJIOITMYECKMEe NHCTPYKUNN NO BeAEHUIO onepauwﬁ rmapomMeTtannyprm4eckoro
Npon3BOACTBA TAXKENbIX LIBETHLIX METANMNOB,

- CNocoObl BbISIBNEHMS U perfaMeHT AEWCTBUM MO YCTPAHEHMIO BbISIBIIEHHBIX HEUCNPaBHOCTEN N OTKITOHEHWU B
pexmmax paboTbl 00opyaoBaHMA B OTAENIEHMM OCHOBHBLIX Onepauuii rmapomMeTanyprmieckoro npou3BoacTea;

- TEOPUIO Y TEXHOSOTUIO MTMOPOMETAYPrn4eckoro Npon3BoACTBa TSXKENbIX LBETHBIX METAIIIOB;

- MIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKALLMX AparoLUeHHble
mMeTannebl;

- TpeboBaHNs oxpaHbl Tpyaa, NPOU3BOACTBEHHOM CaHUTapUK, NPOMBbILLITEHHOW, 3KONTOMMYECKON, NOXapHOW 1
XMMUYecKon 6e30nacHOCTM B OTAENEHMM OCHOBHbIX Onepauuin rmgpomeTaniyprmiyeckoro npon3BoacTaa.

MK-1.6: Cnocob6eH opraHM3oBaTb paboTbl pabOTHUKOB OTAENIeHU OCHOB-HbIX ofepauui npouecca
rmapomMeTanslypruyeckoro NnpoM3BoACTBa TAXeNbIX LBeTHbIX MeTannoB

WIMK-1.6.2: YmeerT:

- onpefensiTb BU3yarbHO M MO KOHTPOSbHO-N3MepPUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXMMOB Ha
arperatax oTAeneHus rmMgpomeTanyprmieckoro npou3BoacTBa;

- OLEHMBATb PUCKM 1 onpenenaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHOIOMMYECKMX MPOLIECCOB B OTAENEHNN
rmapomeTanypruieckoro Npon3BoacTea

WIMK-1.6.1: 3HaeT:

- MPOM3BOACTBEHHO-TEXHUYECKMNE N TEXHOMOTMYECKNE UHCTPYKLIMKN, TEXHONOMMYECKUE KapThl, pernameHThl,
perynupyoLine nopsaok 1 npaeunna BegeHust NPOLECCOB B OTAENEHUN MMAPO-MeTannypr14eckoro NpomM3BoaCTBa;

- (bM3nKO-XMMUYECKMe NpPoLIECChHI, UCNONb3yeMble B FIMOPOMETaNNYPruyeckom Npon3BoacTBE THXKENbIX LUBETHbLIX
MeTansnos;

- UIHCTPYKUMUM No obecneyeHnto COXpaHHOCTM AparoLeHHbIX MeTanoB 1 NPOAYKTOB, COAEPXKaLLMX AparoLUeHHble
MeTannsbl;

- OCHOBbI 9KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa M ynpaeneHus B rmapoMeTanypriieckoM Npon3BoacTBe;
- OCHOBbI MEHE)KMEHTA N KOPNOPaATUBHOW 3TMKU, MPUHLMMbI NOBLILLEHWUST KA4eCTBa TPYAOBOW XN3HU KONMeKT1Ba

WMK-1.6.3:




BnapeeTt HaBbikamu:

- KOHTPOS BbINOMHEHUSA NPOU3BOACTBEHHbLIX 3a4aHnin 1 cobrnogeHns paboTHUKaMU TEXHONOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN PabOTHUKOB NPU OTKNOHEHNSX U cOOsIX B BeOEeHNM OCHOBHbIX onepaumin npouecca
NPOU3BOACTBA TAXENbIX LBETHLIX METanos.,;

- KOHTpoOnsi cobntoaeHus paboTHUkamu TpeboBaHWI OXpaHbl Tpyaa, NOXapHOW, NPOMbILLNIEHHON, XMMUYECKOW 1
akonoruyeckon 6esonacHocTn

YK-1: CnocobeH ocyLecTBNATbL NOUCK, KOUTUYECKUN aHaNN3 U CUHTE3 uHopMaumm, NPUMEHATb
CUCTEeMHbIN NoAXoA ANs pelleHNUs NocTaBneHHbIX 3aaay

NYK-1.1: HaxoguT n aHanuaupyeT umetoLLyocs MHPopMaumIo Ans pelleHns NocTaBneHHbIX 3agay

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

NYK-1.2: NpegnaraeT nyTu pelieHns 3agavm Ha OCHOBE CMCTEMHOrO Noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3agayv B pamMKax NOCTaBMeHHOW LieNniv U BbiIOMpaTb ONTUManbHble
Cnoco6bl UX peLleHus, UCXoaA U3 AeNCTBYHOLWNX NPABOBbIX HOPM, UMEKLLUUXCSH PeCYPCOB U OrpaHUYeHUn

NYK-2.1: OnpegensieT Cpoku, pecypchl, UCMOMNHUTENEN ANS peLleHns 3agaym

NYK-2.3: TpoBoaNT TEXHUKO — 3KOHOMUYECKOe 060CHOBaHUE, aHann3nMpyeT afekBaTHOCTb MPUHUMAEMbIX PeLLIEeHNI
C Y4eTOM AENCTBYIOLLMX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl pelleHnst 3agad

YK-4: Cnoco6GeH ocyLlecTBNATL AeNIOBYH KOMMYHMKALMIO B YCTHOW U NTMCbMeHHOW chopMax Ha
rocygapcTBeHHOM si3bike Poccuiickon ®egepaumm 1 MHOCTpaHHOM(bIX) si3bike(ax)

NYK-4.1: BelbnpaeT KOMMyHUKATUBHbIE TEXHOMOMMU OBLLIEHMS Ha FOCYapCTBEHHOM Y MHOCTPAHHOM S3blkax

NYK-4.3: BoinonHseT nepesod npodeccnoHanbHbIX TEKCTOB C MHOCTPaHHOrO (-biX) Ha rocy4apCTBEHHbIN SA3bIK U
obpaTtHo

NYK-4.2: OcywiecTBnsaeT OenoByto Nepenncky Ha rocyaapCTBEHHOM U MHOCTPAHHOM SA3blKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble AedeKTonornyeckne 3HaHusi B couunanbHOn u npodpeccnuoHanbLHoOn
cchepax

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

NYK-9.3: CoBepLueHCTBYET AeeKkTonorm4yeckme 3HaHns

NYK-9.2: BbibrpaeT MeToabl U NPUeEMbl OLIEHKN NPpodeCcCUuoHanbHoOn cpeabl

B pesyiabTaTte 0CBOCHHS JUCHMILINHBI (MOYJ/Is) 00y4arolIuiics J0JKEeH

3.1 |3HaTh:

3.1.1 | 1. Kimaccupukanuio u pH3HKO-XUMHYECKHX OCHOBBI COBPEMEHHBIX ITHPOMETAILTYPTUIECKHIX ITPOIIECCOB.

3.1.2 | 2. MeTomo0ruio onpeaeneHus BEpOSITHOCTH IPOTEKaHUS Pa3IMYHbIX TUPOMETAILTYPrUUeCKUX peakLuii, 000CHOBaHUS
YCIIOBHIT IepepabOTKH CHIPhsSI [IBETHOH METaJUTyPrHH.

3.2 | YMmeTh:

3.2.1| 1. Ucnonp3oBath MCTOIOJIOTHIO OTIPEACIICHUA BEPOATHOCTH ITPOTECKAHUA PA3TIUYHBIX TUPOMETAILUTYPTUICCKUX pCaKHHfI.

3.2.2 | 2. ®opMynupoBaTh PEKOMEHAIMH N0 BEIOOPY YCIOBHH MepepabOTKU ChIPbS [IBETHON METAJUTYPIHH.

3.3 | Bragern:

3.3.1]|1. MIPUMEHATHh METOJBI OIPECTICHNUA BEPOATHOCTHU MMPOTCKAHUA PA3JIMYHBIX METAJUTY PTUICCKUX pﬁaKHI/II\/‘I.

3.3.2 | 2. HaBelkaMu MOPOBOAWTDL aHAJIN3 (ba30130r0 COCTOSIHUS UCXOAHBIX PCArC¢HTOB U ITPOAYKTOB peaKHI/Iﬁ Ha OCHOBC
TIOTCHIUAJIIBHBIX JUarpamMm.

4. CTPYKTYPA U COAEP KAHUE JTUCIHUIIJIMHBI (MOAYJIS)

Kon HaumenoBanue pa3nenoB u teM /Bua | Cemectp / | YacoB | Komneren- | JIutep | Pecy | Unte | Ilpumeuanue

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

Pasgen 1. ZKuakoe cocTogsHue BelecTB




1.1

3HaveHHe AUCUUILTHHEI IJIS Pa3BUTHS
TEXHOJIOTUH METaILTypruIecKuX
nporeccoB. OcobeHHOCTH
METaJUTyprudecKnuX paciiaBoB. Pusmko-

XUMHYECKHE CBOMCTBA KUAKUX MCTAJLJIIOB.

OKcHTHBIE PaCTLIABBI
MMAPOMETAJUTYPrU4E€CKHX IIPOIECCOB.
CTpyKTypa KUJKHX [IUIAKOB.
XapaktepucTuka (pa3oBOr0 COCTOSHHS
m1akoB. OCHOBHEIE CBOMCTBA IIIJIAKOB.
DU3NKO-XUMUYECKHE CBOMCTBA YMCTBIX
Cynb(GHUIOB U UX CMeceil.
XapaktepucTuka (pa3oBOro COCTOSHHS
mTeHoB. OCHOBHBIE CBOMCTBA
OKCHCYNb()UIHBIX PACIIABOB B
MpoIeccax MBETHON MeTaypru. /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
1.2
J1.3
JI1.471
2.1
2.2
J2.3




1.2

3HaveHHe AUCUUILTHHEI IJIS Pa3BUTHS
TEXHOJIOTUH METaILTypruIecKuX
nporeccoB. OcobeHHOCTH
METaJUTyprudecKnuX paciiaBoB. Pusmko-

XUMHYECKHE CBOMCTBA KUAKUX MCTAJLJIIOB.

OKcHTHBIE PaCTLIABBI
MMAPOMETAJUTYPrU4E€CKHX IIPOIECCOB.
CTpyKTypa KUJKHX [IUIAKOB.
XapaktepucTuka (pa3oBOr0 COCTOSHHS
m1akoB. OCHOBHEIE CBOMCTBA IIIJIAKOB.
DU3NKO-XUMUYECKHE CBOMCTBA YMCTBIX
Cynb(GHUIOB U UX CMeceil.
XapaktepucTuka (pa3oBOro COCTOSHHS
mTeHoB. OCHOBHBIE CBOMCTBA
OKCHCYNb()UIHBIX PACIIABOB B
Mporeccax MBETHON MeTamnypruu. /Jad/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3




1.3

3HaveHHe AUCUUILTHHEI IJIS Pa3BUTHS
TEXHOJIOTUH METaILTypruIecKuX
nporeccoB. OcobeHHOCTH
METaJUTyprudecKnuX paciiaBoB. Pusmko-

XUMHYECKHE CBOMCTBA KUAKUX MCTAJLJIIOB.

OKcHTHBIE PaCTLIABBI
MMAPOMETAJUTYPrU4E€CKHX IIPOIECCOB.
CTpyKTypa KUJKHX [IUIAKOB.
XapaktepucTuka (pa3oBOr0 COCTOSHHS
m1akoB. OCHOBHEIE CBOMCTBA IIIJIAKOB.
DU3NKO-XUMUYECKHE CBOMCTBA YMCTBIX
Cynb(GHUIOB U UX CMeceil.
XapaktepucTuka (pa3oBOro COCTOSHHS
mTeHoB. OCHOBHBIE CBOMCTBA
OKCHCYNb()UIHBIX PACIIABOB B
nporieccax nBeTHoH Metamtypruu. /Cp/
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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
1.2
J1.3
JI1.471
2.1
2.2
J2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasznen 2. ®a3oBoe cocTosiHue B
NHPOMETANITYPru4ecKMX cucTeMax




2.1

IoTeHIHaTbHBIC IHATPAMMBI CHCTEMBI
«Me-S-O». MeToauka nocTpoeHus
MMOTEHIHAIBHBIX JHarPaMM CHCTEM
MIPUMEHHUTEIBHO K TBEPA0(ha3HbIM
MpOoLIeCCaM OKUCIUTEIBHOTO,
CyIb()aTH3UPYIOIIETO ¥ OKHCIIATEIBHO-
CyIb(paTH3UPYIONIETO 00KUTA
Cyb()UAHBIX KOHIICHTPATOB. Y CIIOBUSI
00pa3oBaHUs U Pa3IOKeHHs CYIb(HaToB B
MBUIEra30BbIX CHCTEMaX aBTOTCHHBIX
npomeccoB. /Jlex/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3




2.2

IoTeHIHaTbHBIC IHATPAMMBI CHCTEMBI
«Me-S-O». MeToauka nocTpoeHus
MMOTEHIHAIBHBIX JHarPaMM CHCTEM
MIPUMEHHUTEIBHO K TBEPA0(ha3HbIM
MpOoLIeCCaM OKUCIUTEIBHOTO,
CyIb()aTH3UPYIOIIETO ¥ OKHCIIATEIBHO-
CyIb(paTH3UPYIONIETO 00KUTA
Cyb()UAHBIX KOHIICHTPATOB. Y CIIOBUSI
00pa3oBaHUs U Pa3IOKeHHs CYIb(HaToB B
MBUIEra30BbIX CHCTEMaX aBTOTCHHBIX
mponieccoB. /Cp/

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

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasgen 3. I'ereporennbie
TBepaoda3Hble peaKnuu U UX
KHHETHYEeCKHE 0COOeHHOCTH




3.1

Pouns BocrumameHeHus cynbpuaos Ha
HavaJIbHBIX 3Tarax mpoiecca ux
OKHCIICHHS B IIUXTOBBIX (haKeyiax
ABTOTEHHBIX MPOIECCOB B 00XKHTA.
AHanu3 pa3nIn4yHbIX MoAenei
Macconepenadu KUcaopoia K
PEaKIIMOHHON MOBEPXHOCTH JIJISI
COBPEMEHHBIX OKUCIUTEIBHBIX
TPOLIECCOB M OLIEHKA CKOPOCTH
METAJUTYPTrHUECKUX PEaKIuii ¢
ucnons3oBanueM IT TexHoIOrHi.
Oco0eHHOCTH HeCTalMOHAPHOM
Macconepenaud. Knnetnka oKucieHus
CYIb(GHUIOB B MHTEHCUBHBIX
METAJUTYPrHUECKUX MpoIeccax.
OCoOEHHOCTH OKHUCIICHUS CYIb()UIOB BO
BHYTPUAN(DPY3NOHHOM PEKAME.
Briusaue xuHETHYECKUX
3aKOHOMEPHOCTEH Ha TEXHOJIOTHYECKHUE
napaMeTpbl pabOThI TPOMBIIIIICHHBIX
arperatos. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
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
1.2
J1.3
JI1.471
2.1
2.2
J2.3
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Pouns BocrumameHeHus cynbpuaos Ha
HavaJIbHBIX 3Tarax mpoiecca ux
OKHCIICHHS B IIUXTOBBIX (haKeyiax
ABTOTEHHBIX MPOIECCOB B 00XKHTA.
AHanu3 pa3nIn4yHbIX MoAenei
Macconepenadu KUcaopoia K
PEaKIIMOHHON MOBEPXHOCTH JIJISI
COBPEMEHHBIX OKUCIUTEIBHBIX
TPOLIECCOB M OLIEHKA CKOPOCTH
METAJUTYPTrHUECKUX PEaKIuii ¢
ucnons3oBanueM IT TexHoIOrHi.
Oco0eHHOCTH HeCTalMOHAPHOM
Macconepenaud. Knnetnka oKucieHus
CYIb(GHUIOB B MHTEHCUBHBIX
METAJUTYPrHUECKUX MpoIeccax.
OCoOEHHOCTH OKHUCIICHUS CYIb()UIOB BO
BHYTPUAN(DPY3NOHHOM PEKAME.
Briusaue xuHETHYECKUX
3aKOHOMEPHOCTEH Ha TEXHOJIOTHYECKHUE
napaMeTpbl pabOThI TPOMBIIIIICHHBIX
arperaros. /Cp/

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

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasnen 4. CoBpeMeHHOe COCTOSTHUE
TEOPHH BOCCTAHOBUTEIbHBIX
MPOIEeCCOB




4.1

AHanu3 pa3InyHbIX MEXaHU3MOB
BOCCTaHOBJICHHS OKCHIOB METAILIOB
YIIIEPOJL COJIEPIKAIMMH PeareHTaMH,
MPUMEHUTENIBHO K IPOLIeCcaM LIaxToi
UTABKH, JICKTPOTEPMUIECKOTO
00eIHeHHsI 1IUIAaKOB, (HbIOMHUHIOBAHHUS
nTakoB. OCOOEHHOCTH M3YUCHHUS
MEXaHH3MOB BBICOKOTEMIIEPATYPHOTO
BOCCTaHOBJICHHS OKCH/IOB METAILIOB B
MPOILECCe OTHEBOTO

padurupoBanwust. /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
1.2
J1.3
JI1.471
2.1
2.2
J2.3




4.2

AHanu3 pa3InyHbIX MEXaHU3MOB
BOCCTaHOBJICHHS OKCHIOB METAILIOB
YIIEepO CONEePHKALIMMH PEarcHTaMu,
MPUMEHUTENIBHO K IPOLIeCcaM LIaxToi
UTABKH, JICKTPOTEPMUIECKOTO
00eIHeHHsI 1IUIAaKOB, (HbIOMHUHIOBAHHUS
nTakoB. OCOOEHHOCTH M3YUCHHUS
MEXaHH3MOB BBICOKOTEMIIEPATYPHOTO
BOCCTaHOBJICHHS OKCH/IOB METAILIOB B
HPOLIECCe OTHEBOTO

paduaIpoBanus. /J1ad/

14

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3
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AHanu3 pa3IMYHbIX MCXaHU3MOB
BOCCTAHOBIICHHSI OKCHJIOB METAILIOB
YIIIEPOJL COJIEPIKAIMMH PeareHTaMH,
MPUMEHUTENIBHO K IPOLIeCcaM LIaxToi
[UIABKH, DIIEKTPOTEPMHUIECKOTO
00eIHEeHUsI IIIIAKOB, ()bIOMHHTOBAHUSI
nTakoB. OCOOEHHOCTH M3YUCHHUS
MEXaHH3MOB BBICOKOTEMIIEPATYPHOTO
BOCCTaHOBIICHHSI OKCHJIOB METAJLIOB B
mporecce orHeBoro padunauposanus. /Cp/

14

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pazgen S. IIpyunHbI 10TEPh METAJLIOB
B IILIAKaX




5.1

@DopMbI HaXOXKICHUS LIBETHBIX METAJJIOB
B IIUIAKaX COBPEMEHHBIX MpOLecCcax.
Bnmsaue ycnoBuii 00pa3oBaHUS IITaKa
Ha BEJIMYMHY ITOTEPh B PA3IIHIHBIX
nponeccax. Oco6eHHOCTH (POPMHUPOBAHUS
1rtakoB. [TyTu cHIKeHUS ToTeph
IIBETHBIX METAIJIOB CO IIJIAKAMHU:
o0eHEeHNE IITaKOB, METaJLTyprUIecKast
neperuiaBka nuiakoB. Pospb nutaka B
mporecce padpuHUpoBaHus. /JIex/

NYK-1.1
NYK-1.2
NVYK-1.3
NVK-2.1
NYK-2.2
NYK-2.3
NVK-4.1
NYK-4.2
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
1.2
J1.3
JI1.471
2.1
2.2
J2.3
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@DopMbI HaXOXKICHUS LIBETHBIX METAJJIOB
B IIUIAKaX COBPEMEHHBIX MpOLecCcax.
Bnmsaue ycnoBuii 00pa3oBaHUS IITaKa
Ha BEJIMYMHY ITOTEPh B PA3IIHIHBIX
nponeccax. Oco6eHHOCTH (POPMHUPOBAHUS
1rtakoB. [TyTu cHIKeHUS ToTeph
IIBETHBIX METAIJIOB CO IIJIAKAMHU:
o0eHEeHNE IITaKOB, METaJLTyprUIecKast
neperuiaBka nuiakoB. Pospb nutaka B
mporecce padpuHUpoBaHus. /J1ab/

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
1.2
J1.3
JI1.471
2.1
2.2
J2.3
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@DopMbI HaXOXKICHUS LIBETHBIX METAJJIOB
B IIUIAKaX COBPEMEHHBIX MpOLecCcax.
Bnmsaue ycnoBuii 00pa3oBaHUS IITaKa
Ha BEJIMYMHY ITOTEPh B PA3IIHIHBIX
nponeccax. Oco6eHHOCTH (POPMHUPOBAHUS
1rtakoB. [TyTu cHIKeHUS ToTeph
IIBETHBIX METAIJIOB CO IIJIAKAMHU:
o0eHEeHNE IITaKOB, METaJLTyprUIecKast
neperuiaBka nuiakoB. Pospb nutaka B
nporecce padpuauposanus. /Cp/

13

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

J1.1
1.2
J1.3
JI1.471
2.1
2.2
J2.3

Kon
3AHATUSA

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

Cemectp /
Kypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasznen 6. Duznko-xuMmuyeckue
OCHOBBI TIPOLIECCOB UCTIAPEHMS],
BO3TOHKH M KOHJAEHCAIIMH




6.1

XapaKTepUCTUKA IIPOLIECCOB.
Tepmoaunamuka. MakpoMexaHu3M U
KMHETHKA NIPOLECCOB UCIIApEHUs,
KOHJeHCANH. J{nCTHIIIAIHS,
cyOnuManus, peKTu(UKaIHs METalIOB U
UXx coeuHeHull. TeopeTuueckrue OCHOBBI
IIPOLIECCOB BO3TOHKU B TEXHOJIOTHH
IIPOMU3BOJICTBA IIMHKA. AHAIN3 TIOBEJCHUS
JIETY4UX KOMIIOHEHTOB B PAa3JIMUHBIX
TEXHOJIOTHYECKUX Iporeccax. Ouznko-
XMMHUYECKHE 0COOCHHOCTH KOHACHCAINH,
MIPUMEHUTEIBHO K 00Pa30BaHUIO TOHKHX
meuteit. /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
1.2
J1.3
JI1.471
2.1
2.2
J2.3
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Tepmoaunamuka. MakpoMexaHu3M U
KMHETHKA MTPOIIECCOB HCIIapCHNS,
KOHJeHCANH. J{nCTHIIIAIHS,
cyOnuManus, peKTu(UKaIHs METalIOB U
UXx coeuHeHull. TeopeTuueckrue OCHOBBI
IIPOIIECCOB BO3TOHKU B TEXHOJIOTHH
IIPOMU3BOJICTBA IIMHKA. AHAIN3 TIOBEJCHUS
JIETY4UX KOMIIOHEHTOB B PAa3JIMUHBIX
TEXHOJIOTHYECKHX ITporeccax. Ou3nko-
XMMHUYECKHE 0COOCHHOCTH KOHACHCAINH,
MIPUMEHUTEIBHO K 00Pa30BaHUIO TOHKHX
neuieit. /Cp/

NYK-1.1 J1.1
NYK-1.2 1.2
NVYK-1.3 J1.3
NVK-2.1 | J1.4]1
NYK-2.2 2.1
NYK-2.3 2.2
NVK-4.1 J12.3
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 CPCIACTB 110 JUCIUITIINHE, COCTO}IHIPIfI 13 MaTEPUAJIOB IJId TCKYIIETO KOHTPOJIA U IMIPOBEACHUA
HpOMC)KyTO‘-IHOfI aTTeCTalluu o6yqa101m/1xca, BKJTIOYas MOPSA0K IPOBEACHUA HpOMG)KyTO‘-IHOﬁ aTTeCTalluu, CUCTEMY OLICHUBAHUSA
PE3YyJIbTAaTOB HpOMC)I(yTO‘{HOPII aTTeCTallui U KPUTEPHUHN BBICTABJICHUSA OLICHOK ITPEACTABJICH B KOC JUCIHUIIIINHBI.

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

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTABUTEIH 3arnaBue

W3paTenscTBO, TOJ

On.aapec

J1.1

burees B. A., BioBun | OCHOBBI METAJLTYyprUU€CKOr0 MPOU3BOCTBA
K. H., Konokonb1ie
B. M., Casrranuk B.
M.

Canxkr-IlerepOypr:
Jlans, 2017

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



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

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON On.aapec
JI1.2 |KpamenunaukoBa H. | OCHOBBI TEXHOJIOTHHU ITOPOIIKOBOIL Homxap-Ona: https://biblioclub.ru/in
I'., Anmubexos C. 4., MeTaJulypruu: yueOHoe nocodue [oBomxkckuit dex.php?
®ertucos I'. I1. rocyapCTBEHHbII page=book&id=45948
TEXHOJIOTHYECKHUHN 6
yHHuBepcuteT, 2016
JI1.3 | Kopmynos B. B., Pacyer mmxTHI JUIs TJIaBKU METAJIOB: yueOHOE Omck: Omckuii https://biblioclub.ru/in
[ITubees E. A., nocooue roCyIapCTBEHHBII dex.php?
[Tasnos B. I1. TEXHUYCCKHIH page=book&id=49333
YHHUBEPCHUTET 8
(OMI'TY), 2017
JI1.4 | boraanosuu K. U. CepeOpo, CBUHEII U IIMHK: MOHOTpadus Iletporpan: 6.1u., 1919 |https://biblioclub.ru/in
dex.php?
page=book&id=46918
0
6.1.2. JlonosiHuTEILHASA JIUTEPATYpPa
ABTODBI, COCTaBUTEIH 3arnaBue UznarenscTBo, TOX On.anpec
JI2.1 |Makapos A. H. TennooOMeH B 2J€KTPOAYTOBBIX U (haKeIbHBIX Canxkr-IlerepOypr: http://e.Janbook.com/b
METAJUTYPrHUYECKUX TIeYaxX U SHEPTeTHICCKUX Jlanb, 2014 ooks/element.php?
yCTaHOBKax pll_id=50681
JI2.2 [T'ymmmam6apos C. U. | Braropoguasie MeTaintsl u ciutaBsl: MoHOTpadus | Cankr-IletepOypr: https://biblioclub.ru/in
6.u., 1904 dex.php?
page=book&id=10368
8
JI2.3 | JletoBanbues A. O., XuMudeckast TEXHOJIOTHS: METaJLTyprus, PocroB-na-Jlony, https://biblioclub.ru/in
Pemernukosa E. A. KOpPPO3Hs METAJIOB U CIIOCOOB! 3aluThl OT Hee, | Taranpor: FOxHbIHA dex.php?
CHIPEBOE M SHEPreTHYECKOe 00ecrieueHre (benepanbHbIit page=book&id=57787
XAMHYECKUX MPOU3BOJCTB, XUMUYECKOE yHuBepcurert, 2019 3
MaTepralioBeicHHe: yaeOHOoe mocodue
6.3.1 IlepeyeHb MPOrpaMMHOro o0ecnedeHnst
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 HHGOPMALIMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | KoncynpTanTt-mitoc
6.3.2.2 | EmuHoe 0KHO J0CTYyIa K HH()OPMAIIMOHHBIM pecypcam
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)
Ayn. Ne Hasnauenne OcHamenue
VYueOHas AyIUTOPHS UL
TPOBCCHHIA SAVITHI | ¢y GHbie MecTa (cromsl m cTynbs1). Pabodyee MecTo mpernonaBatensi B COCTaBe
JCKIIMOHHOTO Y CEMHHAPCKOro
T KVDCOBORo TboekTHposarms | 10T STV TymOa. Kommprorep mpermonaBaTenst ¢ JOCTYIIOM B HMHTEPHET,
225 - KYP P p HMHTEPaKTUBHBIH IIPOEKTOP c MarHUTHO-MapKEPHOU JIOCKOH.
(BBITIONTHEHUSI KypPCOBBIX pabor), N
MoOTOpH30BaHHBIA JKpaH C MOTOJOYHBIM HpoekTopoM. IloTonouHas kamepa.
IPYIIOBBIX W  HMHAUBHIYaTbHBIX .
o JokxymenT-kamepa. HacTonsHEIH MUKpO(OH. 3ByKOBast CHCTEMA.
KOHCYJIbTaIHH, TEKYLIEero
KOHTPOJISL H IPOMEKYTOUHOM

8. METOJINUECKHUE YKA3AHMS JUI51 OB YUAIOIINXCSI IO OCBOEHMIO JUCHUILIAHBI (MOIY.JI5T)

Meroauueckre yKa3aHus Uil 00YYArOIMXCSI IO OCBOCHHIO TUCLUTUTHHBI

1. U3yuyenue pabouel mporpaMmbl TACIUITIHHEI.

2. Ilocemenue U KOHCIIEKTUPOBAHUE JICKIMH.

3. Obs3arenbHast MOATOTOBKA K MPAKTUYECKUM 3aHSATHSIM.

4, M3ydeHre OCHOBHOM U JIOTIOTHUTELHON JINTEPATYPhl, HHTEPHET-UCTOYHHUKOB.
5. BBIMOTHEHNE BCEX BUIIOB CAMOCTOSITEIILHON paOOTHI.

OddexTrBHOE OCBOCHHE IUCIHUIUIMHBI IIPEATIONATaeT PEryJIipHOE TOCEIIEHNE BCEX BUIOB ayIUTOPHBIX 3aHATHIL, BBINOJIHEHUE
IUIaHa CaMOCTOSITEILHON pabOThI B TOJTHOM 00bEME M IIPOX0XKACHNUE aTTECTAllUN B COOTBETCTBUH C KaJICHIAPHBIM Y4eOHBIM
rpauKOM.

CTyaeHTy peKOMEHyeTCs O3HAKOMUTBCS CO CITUCKOM OCHOBHOM M JIOTIOJHUTEIBHOM TuTepatypsl. JlocTyn K HHGOPMAaIIMOHHBIM



https://biblioclub.ru/index.php?page=book&id=459486
https://biblioclub.ru/index.php?page=book&id=493338
https://biblioclub.ru/index.php?page=book&id=469180
http://e.lanbook.com/books/element.php?pl1_id=50681
https://biblioclub.ru/index.php?page=book&id=103688
https://biblioclub.ru/index.php?page=book&id=577873

pecypcaM OUOTHOTEKN 1 HHPOPMALTMOHHO-CIIPABOYHBIM cUCTeMaM ceTH "MHTepHeT" OpraHu30BaH B YUTAIBHOM 3ajie OMONINOTEeKH
co crauoHapHbix [I19BM, mu6o ¢ augroro [I9BM (HOyTOYyKa, IIaHIIETHOTO KOMITBIOTEPa MM HHOTO MOOMIIBHOTO YCTPOiicTBa)
MOCPEICTBOM OECIIPOBOHOTO JIOCTYIIA TIPU aKTHBAIIUKM WHAWBUAYTLHON YICTHOM 3aITUCH.

3amaHus U METOJUYECKUE YKa3aHUs K BBIMOJIHEHHIO J1a00paTOpHBIX paboT COCTaBIEHBI B COOTBETCTBHUH ¢ paboueil mporpaMmoit
JUCIMILTHHBI TEOPETHYECKH OCHOBBI HOBBIX IIMPOMETAIUTYPIrHYECKHX MPOLIECCOB U MpecTanieHsl B Y MK ancuumimHel.

JlaGopaTopHBIi MPAaKTUKYM HAIPABICH HA YIIyOJICHHOE H3ydeHNE TEOPETHIECKOT0 MaTepraa U Ha IPHOOPETeHHE YMEHHH,
HABBIKOB U ONBITA IPOBEICHNS KCIIEPUMEHTA, aHAI3a U 00pabOTKU €ro pe3yabTaToB.

C menbro OLIEHKH YPOBHS OCBOCHHMS MaTepHaa 1o Kak10i 1abopaTopHOi paboTe COCTABIACTCS OTUET, HA OCHOBAHUH KOTOPOTO
MIPOBOJMTCS 3aIIUTa J1AOOPaTOPHOI paboTEHI.

Meroamueckrue peKOMEHAAINH K OPTaHU3aNH 1 BEIITOJTHEHHIO CAMOCTOSTENIFHOM pabOTHI COCTABIICHBI B COOTBETCTBHH C paboUeit
IPOrpaMMON JUCLUILINHBI TEOPETUYECKU OCHOBBI HOBBIX IIMPOMETAIULYPIrHUECKUX IIPOLIECCOB U npenacTasieHs B YMK
JUCLIMIIIMHBL.

CamocTosTenpHast pa60Ta CTYACHTOB BKIIOYACT OCBOCHUE TCOPETUUCCKOI0O MaT€praia U MoAroTOBKY K OK3aMCHY.

Mertoanueckue PEKOMCHOAUH 10 OpraHru3anun 06pa30BaT€J'IBHOFO mpouecca it 06yqel-m;{ HWHBAJIMAOB U JIUIL C OTPAaHNYCHHBIMHA
BO3MOKXHOCTAMM 310POBbA

[Tpu Heo6X0AMMOCTH IPOrpaMMa IUCIHUIUIMHBI MOXKET OBITh aJJaTHPOBaHA ISl HHKIIO3UBHOTO 00YYEHMsI HHBAJIUJIOB U JIUIL C
OTpaHWYCHHBIMH BO3MOYKHOCTSIMH 370POBBS C YIETOM OCOOCHHOCTEH MX MCUXO(MH3UISCKOTO PA3BUTHS, HHIUBHIYATBHBIX
BO3MOKHOCTEH M HEOOXOMMBIX CHEIHATIBHBIX YCIOBUH UX 00ydeHNS.

HpI/I HaJIMYWU B I'pynne CTYACHTOB C OrpaHMYC€HHBIMH BO3MOXXHOCTAMU 3J0POBbsS BO3MOKHO UCIIOJIB30BaTh aJallTUBHLIC
TCXHOJIOTHH.

1 CTYZIEHTOB € OIrpaHUUYEHHBIM CIYXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX NUAAKTHYCCKIX MAaTEPHUATOB (KapTOYKH, PUCYHKH, TUCbMEHHOE OTMIMCAaHUE, CXEMBI U T.I1.) KaK
MTOMOMIb JIJIs1 TOHUMAaHUS U PEIICHUS IOCTABICHHON 3a/1auH;

- HCTIOJIb30BaHUE BUICOMATEPHAJIOB, KOTOPBIE JAIOT BOZMOXKHOCTh MOHATH TEMY 3aHATHS U OCYLIECTBUTH KOMMYHHUKAaTUBHBIE
JICHCTBUS,

- BBITIOJIHEHUE MPOEKTHBIX 33JaHUN IO U3y4aeMbIM TEMaM.

JI7st CTYICHTOB C OTPAaHUYEHHBIM 3PEHHUEM:

- UCIIOJIB30BaHUEC q)HJ'[BMOB C BOBMOXHOCTBIO BOCITPUATHUA HA CIIYX ﬂaBaCMOﬁ B HUX HH(I)OpMaHI/H/I I TOCJICAYIOLICTO €€
o0CyXKIeHus;

- HCTIONIb30BaHUE ayIMOMATEPUAIIOB M0 N3yYaeMbIM TeMaM, UMEIOIIUMCS Ha Kadeape;

- HHJMBHyalbHOE OOIIEHHUE C PENoAaBaTelieM 1Mo H3y4aeMOMy MaTepHaiy;

- TBOPYCCKHUEC 3alaHHs IO U3YyYAaCMbIM TCMaM WJIH 110 JIMYHOMY KCJIAHUIO C YICTOM MHTCPCCOB O6y‘IaCMOTO.
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