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PABOYASA TIPOTPAMMA JNCHHUIIJIMHBI

TEOPUSA METAJIVITYPITUYECKHUX ITPOLHECCOB
Teopernyeckne 0CHOBbI HOBBIX MHPOMETAIYPIHYECKHX

MPOIEeCCOB

3akperiena 3a kadeapoi MeTaJIypruu

VY4eOHsIi mraH Hampasnenne 22.03.02 Metammyprust IIpodmns moarotoBkn "MeTtauryprust IIBETHBIX

MeTasoB"

Krammpuxarms O0axanaBp

®dopma 00ydeHus 3a04Hast

OO0mas Tpya0eMKOCTh 4 3ET

Yacos 1o y4eOHOMY IIIaHy 144 Busl KOHTpOIISE HA Kypcax:
B TOM YHCJIC: 9K3aMEHBI 3
ayJIUTOPHBIE 3aHATHS 12
camocToATeNbHas paboTa 123
4acoB Ha KOHTPOJIb 9

Pacnpeueneﬂne YacCoB JUCHUIIVIMHBI IO KypcaM

Kypc 3

Bun 3anstuii v | PII Hroro
Jlexiun
JlaGoparopusie 8 8 8 8
Uroro ayn. 12 (12 |12 |12
KonraktHas padota |12 |12 |12 |12
Cam. pabora 123 1123 1123 | 123
Yackl Ha KOHTPOJIb 9 9 9 9
HUroro 144 |1 144 | 144 | 144




Pa3paboTunk nporpaMmsr:
0-p mexH. Hayk, npog. kagheopul, Kyxoe Braoumup Ilempoguu

Pabouas nmporpamMma JUCIUILIHHBL
TeopeTnyeckne 0CHOBHI HOBBIX MHPOMETAIIYPIHYECKHX MPOIECCOB

paspabotana B coorBerctBuu ¢ ®I'OC BO:

®denepalbHbIN rOCYJAPCTBEHHBINA 00pa30BaTENbHbII CTAHAAPT BBICIIETO0 00pa30BaHus - OaKalaBPHAT 110 HANPABICHHIO OATOTOBKU
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

2.1 | TpeOGoBaHus K MpeIBAPUTEIbHON MOATOTOBKE 00y4aI0IIEerocs:

2.1.1 | BeIciiast MaTeMaTuka

2.1.2 | MaremaTtu4ieckue u €CTCCTBCHHO-HAY4YHBIC aCIICKThI HpO(l)GCCI/IOHaJ'ILHOIjl JACATCIbHOCTH

2.1.3 | MeToapl KOHTPOJSA M aHAIM3a BELIECTB

2.1.4 [ Merpomnorus, CTaHAAPTU3AIMSA U CePTUPUKAIHS

2.1.5 [ OcHOBBI 6€301TaCHOCTH METAJLTYPIrHYECKUX TEXHOJIOTHI

2.1.6 | OCHOBBI KOMMYHUKAIIUK U NIPABOBOH KYJIBTYpPbI

2.1.7 | OcHOBBI KpUCTAIIOTpaQUH U MHHEPAJIOTHH

2.1.8 [ OcHOBBI (hOpMUPOBAHHS MHPOBO33PEHUS B IPO()ECCHOHAIBHO JeATEIBHOCTH

2.1.9 | IlpaBoBenenue

2.1.10 | IIpuknagabie acmeKTsl (GU3UKO-XUMUUECKUX 3HAHUI

2.1.11 | ConpoTuBieHuE MaTEPUAIOB

2.1.12 | Temmo¢uzuka

2.1.13 | ®U3MKO-XUMUS METAJUTYPIrHUECKUX MPOLECCOB U CUCTEM

2.1.14 | ®dusuveckas KyabTypa U CIIOPT

2.1.15 | ®uznueckas XUMUs

2.1.16 | ®u3nyeckoe BOCIIUTAHUE

2.1.17 | dunocopust

2.1.18 | XumMust MeETAIIJIOB

2.1.19 | Oxonorus

2.1.20 | OxoHOMHUECKAsT TEOpHUS

2.1.21 | be3onmacHOCTH KU3HENEATETLHOCTH

2.1.22 | BBenenue B CIIEUAIBLHOCTD

2.1.23 | Bceobuias ucropus

2.1.24 | InocTpaHHBIN A3bIK

2.1.25 | Undopmatnka

2.1.26 | Uctopus Poccumn

2.1.27 | KomnprotepHas rpaduka

2.1.28 | O3HakoMHTEbHAS TIPAKTUKA

2.1.29 | Pycckuil 361K U KyJIbTYpa pedu

2.1.30 | Yuebnas mpakTuka

2.1.31 | ®usmka

2.1.32 | Xumus

2.1.33 | Okonornveckue MpoOIEMbl METAILTYPTHIECKOTO MTPOU3BOICTBA

2.2 | AucuunimHbl (MOIY/IHM) U PAKTHKH, 1JIs1 KOTOPBIX OCBOEHHE JaAHHOW JUCHHUIJIMHBI (MOIYJIs) HEOOX0IMMO KAaK
npeaiIecTBYIoONIee:

2.2.1 | JIuteitHoe pOM3BOICTBO

2.2.2 | Meratyprusi CBHHIA M COITyTCTBYIOIIUX 3JEMEHTOB

2.2.3 | Metainyprusi LMHKA U COMYTCTBYIOLIUX SJIEMEHTOB

2.2.4| O6paboTKa METAIIOB AaBJICHUEM

2.2.5 | OCcHOBBI IPOEKTUPOBAHUSA U CTPOUTEILHOE AEIO0




2.2.6 | TepmooGpaboTka

2.2.7| OxoHOMMKA U YIPaBJIECHUE HA NPEANPUATUU

2.2.8 | T'ocynapcTBeHHast UTOrOBasi aTTECTAIIHS

2.2.9 | BamuTa BBIMYCKHON KBaJIM(UKAIIMOHHON pabOThI

2.2.10 | TToaroToBka K mpoueaype 3aIiUThl BHITYCKHOM KBaTH(UKAIMOHHON paboThI

2.2.11 | [IpenauruioMHas IpakTUKa

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCLIATIINHBI
(MOJLY.JIsT)

OlNK-1: CnocobeH pelwaTtb 3agayum npod)eccuoHanbLHoOn AeATeNnbHOCTU, MPUMEHAS MeToAbl MOAeNMpPOBaHNA,
MaTeMaTM4eCKOoro aHanus3a, eCtTeCTBeHHOHay4Hble U OO enHKeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamMy MaTeMaTUYeCKOro aHanuaa n MmogenmpoBaHus

MOIK-1.2: YMeeT: BbISIBNATb NPU4YNHbI HECOOTBETCTBUA NMapaMeTPOB TEXHOJIOMNMYECKOro npouecca, nporHo3npoBaTb
nosegeHune rnpotlecca Ha oCHoBe MaTeMaTn4eCKkmnx mogaenen

MOIK-1.1: 3HaeT: hn3MKO-XUMMUYECKME OCHOBBLI U METObLI MaTEMaTUYECKOro MOAENUPOBAHNS MeTannypruyeckmx
NpPOLEeCCOB MOJTy4EHUS LIBETHLIX METaNMOB

OlNK-2: CnocobeH yyacTBOBaTb B NPOEKTUPOBAHUMN TEXHUYECKUX OO BEKTOB, CUCTEM U TEXHONOIMYECKUX
npoLeccoB C Y4eTOM 3KOHOMUYECKUX, IKONMOrMYECKUX U coLMarbHbIX OrpaHu4YeHumn

NOTK-2.2: YmeeT: NpoekTMpoBaTh OTAENbHbIE CTPYKTYPHbIE KOMMOHEHTbI HOBOM TEXHONOMU, 06bekTa, cMcTeMbI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKUX OOBEKTOB, CUCTEM M TEXHONOMYECKUX NPOLECCOB;
OCHOBbI 3KOHOMUYECKNX, SKONTOMMYECKMX U colmanbHbiX 0COBEHHOCTEN MeTannypruieckoro Npom3BoacTea

MOIK-2.3: BnageeT: HaBblkaMy NPOEKTHON AEeATENbHOCTH

OlNK-4: CnocobeH NpoBOAUTL NU3MEpPEHUs N HabnaeHus B cchepe npocheccMoHanbLHON AEeATEeNbHOCTH,
obpabaTbiBaTb M NPeACTaBNATbL 3KCNepUMMeHTaNbHble AaHHble

NOIK-4.1: 3HaeT: OCHOBbI METPOSIOMNKN, MeToAbl 00paboTKM 3KCNEPUMEHTASbHBIX AaHHbIX

MOIK-4.2: YMeeT: ucnonb3oBaTb COBPEMEHHbIE CPeACTBa U3MEPEHMSI, MaTeEMaTMYECKUIA annapaT anis obpaboTku n
aHanmsa aKcneprMMeHTarnbHbIX AaHHbIX

MOIK-4.3: BnageeT: HaBblkaMX NPOBEAEHMS U3MEPEHUIA N NX 0b6paboTKn

OlK-5: Cnoco6eH pelwaTb Hay4yHO-UCCcnegoBaTelbCKUe 3a4a4vu Npu ocyLlecTBreHUn npod)eccnoHanbLHom
[eATeNnbHOCTU C NPUMeHeHNneM COBpeMeHHbIX MH(POPMaLMOHHbLIX TEXHONIOTUM U NPUKINaAHbIX annapaTHo-
nporpamMMHbIX CPeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanu3a pesynsTaToB BbINOMHEHUS Hay4YHO-TEXHUYECKMX 3aay B
npodeccnoHanbHon OeaTenbHOCTM

NOTK-5.2: YmeeT: npuMeHaTb UHPOPMALIMOHHbIE TEXHONOMMM U NporpaMMHoe obecneyeHre Ans peleHns HayyHo-
nccnegoBaTenbCcKuxX 3agad B 06nactu nonyvyeH1s LUBETHbIX MeTarnnoB

MOMK-5.1: 3HaeT: 0CHOBbI COBPEMEHHbIX MH(DOPMALMOHHBLIX TEXHOOMMIA U NpUKNagHbIX annapaTHO-NPorpamMmmMHbIX
cpeacTs

OlNK-6: CnocobeH npMHMMaTb 060CHOBaHHbIE TEXHUYECKUE pelieHusi B Npod)eCCUOHaNbHON AeATENbHOCTH,
BblOupaTb 3ppeKkTUBHBbIE N Be3onacHblIe TEXHUYECKUE CpeacTBa U TEXHONOrnmn

NOIK-6.2: YmeeT: aHanuanpoBaTb MHGHOPMaLMIO O TEXHOJTOMMYECKOM MpoLecce Mo pesynbTataM MOHUTOPUHIa n
nNpyvHUMaTb 060CHOBaHHbIE peLleHuns

MOIK-6.3: Bnageet: HaBbikaMu Bblbopa 3ddeKTUBHbBIX U Be30nacHbIX TEXHUYECKNE CPEACTB N TEXHOSOMIA

MOIK-6.1: 3HaeT: 0OCHOBbI TEXHOOMMYECKMX NPOLIECCOB MOSTy4YEHUS LIBETHLIX METamNOoB

OMNK-7: CnocobeH aHanuanpoBaTb, COCTaBNATb U NPUMEHATb TeXHU4YeCKY AOKYyMeHTauun, CBA3aHHYIO C
npodneccwouaanoFl AeATeNbHOCTbIO, B COOTBETCTBUU C AeﬁCTBymeMM HOPpMaTUBHbIMU OOKYMEeHTaMMn
MeTannypmquKoﬁ oTpacnu

MOIK-7.1: 3HaeT: 0OCHOBbI COCTaBMEHUS N UCNONb30BaHNS HOPMaTUBHbBIX JOKYMEHTOB MeTannypruyeckon otpacnu

NOTIK-7.2: YmeerT: aHannM3npoBaTb, TEXHNYECKYIOD OOKYMEHTALNUK TEXHONOIMNM-4eCKoro npouecca n npuHnMaTb
0bocHOBaHHbIe peweHuna

NOTK-7.3: BnageeT: HaBblkaMu COCTaBEHNS U MPUMEHEHNS TEXHUYECKON JOKYMEHTaLUMW NONy4YeHNs LBETHbIX
MeTannos

MK-1.1: Cnoco6eH onpeae-nATb OpraHM3aUnoHHbIE U TEXHUYECKME MePbl NO BbIMOSTHEHUIO NPOU3-
BOACTBEHHbIX 3aiaHU NNaBUbHbIM NepeaenomMm NPou3BoACTBA TAXKENbIX LIBETHbIX MeTannos

UIMK-1.1.2: YmeerT:

- OLleHUBaTb Ka4yeCTBO M COOTBETCTBUE TEXHUYECKUM YCMOBUSIM (TEXHOSOTMYECKMM perfliaMeHTam) Cbipbs (LUMXTbI) U
3HeproHocuTenen (ra3, MasyT, KOKCUK, CKaTbI BO34YX, KUCNOPOL, a30T);

- perynmpoBaTb npouecc niaBkn Ha OCHOBE AaHHbIX O COCTaBe nepennaBideMblX MaTtepuanos, nokasaHum
KOHTPOSbHO-U3MepPUTENbHBLIX MPUOOPOB 1 BU3YyarnbHbIX HAGMOAEHNI;

- OpraHM3o0BLIBaTb B 3aBUCUMOCTM OT coAepKaHus MeTanmna u XMMn4ecKkoro coctaea LUMXTbl BeeHne npouecca




NnaBKkn B pexumax, obecneynBaroLLMx MakcMarnbHoe M3BeYeHne MeTanna u Bbixos rogHoro;
- KOppPeKTMpoBaTb NpoLecchl Niaeku gobasneHnem rocoB U 060POTHLIX MaTepUanoB, MHTEHCMBHOCTBLIO AYThbS.

NIMK-1.1.3: BnageeT HaBbikaMu:

- KOHTPOJS1 COCTOSIHMA 060pYyA0BaHMSA U BCNOMOraTelbHbIX MaTepuaroB Afs Npouecca NiaBfieHns B NeYu;

- COCTaBIIEHUS TEXHNYECKON OOKYMEHTALMWN N5t PECYPCHOro U opraHM3aunoHHOro obecneyeHuns npowecca
NnoAroTOBKW N BEAEHUS NMaBKW, pa3nnBKA MeTanna;

- MOHUTOPWHIA YCTaHOBMNEHHbLIX PEXMMOB U KOHTPONMPYEMbIX NapameTpoB BeAEHWsI NPOLECCOB NaBKu
(nepennaBku 1 padmHNPOBAHUA LIBETHBIX METANMOB, NMaBKN pya, KOHLEHTPaToB, arnoMepara, orapka v CrnniaBoB,
(PbIOMUHIOBaHWS, BENbLIEBAHUA, ANCTUNNALUK, Kynenaumm) B nedax pasnuyHbIX BUA0B U TUMNOB;

- BbIIBNIEHNS MPUYMH HEFaTMUBHbIX UBMEHEHUI NAapaMeTPOB 1 NoKasaTenen npowecca niaBku;

- onpegeneHns Mep No yCTpaHeHWo HEMonagok B paboTe NeyHbIX arperaToB 1 BCnomoraTensHoro o6opynoBaHus;
- aHanusa pesynbTaToB NPOM3BOACTBEHHOW AEATENBHOCTM NOAPa3feNeHns 3a CMEHY - pacxoda MaTepuarbHO-
TEXHUYECKUX PECYPCOB U S3HEPTOHOCUTENEN, NPUYUH Bpaka Unu CHWXKEHUS kKadecTBa npodyKumm (paboT, ycnyr);

- BeleHNs1 Y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALUMM Ha OyMakHbIX U (MMK) 3NEKTPOHHBIX HOCUTENAX

WIMK-1.1.1: 3HaerT:

- YCTPOWCTBO, Ha3Ha4YeHne, TEXHUYECKME XapaKTEPUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuia obcnyXnBaHms
W 3KCnnyaTauum NpUMEHsiEMbIX B MMPOMETanyprun nNiaBuibHbIX arperaToB: OTpaXaTerbHbIX, LAXTHBbIX,
pygoHoTepMUYecKkux, obegHUTENbHBIX NeYen, nevyen BaHokoBa, KNCNOPOAHO-B3BELLEHHOW U KUCIOPOOHO-haKebHON
NfaBKK, NEKTPOAYroBbIX, MHOYKUMOHHBLIX Neven, (PbloMUHr-neyen, Benbu-neyemn, KOHBEPTEPOB, PaddMHUPOBOYHbIX
KOTMNOB;

- CXEMbl TEXHOMOrMYECKOM 0OBA3KM Neyn, NogaLmnx U OTBOASLLMX BO34YXONPOBOAOB, ra3oxonoB,
SJ'IeKTpOCH36>KeHI/IF|, KMCNOPOAHbIX, ra3oBblX, MAapoOBbIX, BOOAAHbIX KOMMyHI/IKaLI,I/IVI, CUCTEM UMpKynaumm mn
oxnaxaeHus,

- OCHOBHblE€ METannypruyeckne TeXHOMNOrMmM NPon3BOACTBaA TAXKENbIX LBETHbIX METAnNMNoB, usnyeckme npoLeccsl n
XMMUYECKNe peakLumn npoLiecca nnasku LIBETHbIX METarNoB 1 CrMaBos;

- thakTOpbI, BNUSOLLME HA X0 TEXHONMOMMYECKOro npouecca, U cnocobbl ynpasneHus nmu;

- OEVCTBYIOLLME CTaHAAPTbl, TEXHUYECKNE YCIOBUSA, MOMOXEHUS Y MHCTPYKLMUN MO COCTABMEHNIO N OCOPMIIEHUIO
TEXHUYECKOWN U YYETHON AOKYMEHTaLUWK;

- cneumanuapoBaHHOE NporpamMmmMHoe obecrnedeHne NraBuUibHOIO y4acTKa;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLIIEHHOW, 9KONTOTMYECKON U NOXXapHON 6e30NacHOCTU Ha NaBUITbHOM y4YacTke

MK-1.2: Cnoco6eH opraHnzoBaTb paboTy pabOTHMKOB NMaBUIILHOrO Nepeaena NPoOM3BOACTBA TAXeNbIX
LBeTHbIX MeTannoB

WMK-1.2.2: Ymeer:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeEHTOB NpoLiecca NnaBKy;

- OLlEHUBATb Ka4yeCcTBO NpoBeAeHMS paboOTHMKAMM TEXHUYECKON ANArHOCTUKU, TEKYLLNX U KanuTamnbHbIX PEMOHTOB
nnaeunbHoro obopygoBaHus

WNIMK-1.2.1: 3HaeT:

- NPOU3BOACTBEHHO-TEXHUYECKNE UHCTPYKLIMN N TEXHOSOMMYECKME NHCTPYKLMM NO MpoLueccam nnaBKu;
- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIOLLMX BELLECTB B OKPY)KalOLLYIO CPeaY;

- OCHOBbI 3KOHOMWKMW, OpraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBrneHus

NIMK-1.2.3: BnageeT HaBblkaMu:

- KOHTPOIsI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOITOTMYECKNX MHCTPYKLMIA 1
pernameHToB;

- OpraHM3auun BbINOSTHEHNST PaBOTHUKaMM TEXHUYECKOTO 0BCNY>XMBAHWS, PerfamMeHTHbIX TEKYLLMX U KanuTanbHbIX
pPEMOHTOB 000pyA0BaHMSI HA NNaBUIIbBHOM Y4YacTKe;

- KOHTpONs cobnogeHnst paboTHMKaMK TPYAOBOW OUCLIMINIIMHDI, TpeboBaHWI OXpaHbl Tpyaa, NoXKapHOMH,
NPOMBILLITEHHOW U 3KONormyeckon 6e3onacHoCTm

MK-1.3: CnocobeH onpepensaTb OpraHU3auuoHHbIe U TeXHUYEeCKUe Mepbl NO BbIMOJIHEHUIO
Npon3BOACTBEHHbIX 3a4aHMN KOHBEPTEPHbLIM Nepeaenom NponM3BoACTBa TAXerbIX LBETHbIX MeTasrnos

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpOnsi cobntogeHns TpeboBaHMI TEXHONOMMYECKNX MHCTPYKLUMIA NpoLiecca KOHBEPTUPOBaHUS, OnepaTuBHoOE
BbISIBIIEHWNE M YCTPAHEHUE MPUYMH NX HapYLLUEHUS;

- COCTaBIieHNEe TEXHNYECKOW OKYMEHTaLuMn 4N pecypcHoro u opraHMsaumoHHoro obecnevennst npouecca
KOHBEPTMPOBAHWS;

- PYKOBOACTBA 3amnMBKOW LUTENHA, 3arpy3Kon KBapLeBoro ditoca U XonoaHbix 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobrnoaeHNst yCTaHOBIEHHbLIX NapamMeTpoB NpoLecca KOHBEPTUPOBAHMWS, AaBIeHNs!, pacxoa
KOHBEPTEPHOIO BO3ayXa, TEMNepaTypbl, KOHLEHTPALMN OBYOKUCU Cepbl B OTXOOSLLMX ra3ax, pa3pexeHus B NbifieBow
Kamepe;

- onpegeneHns Mep Nno yCTpaHeHWo NPUYUH HapyLLUEHNST PEXXMMHbBIX KapT KOHBEPTUPOBAHWS;

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

NIMK-1.3.2: YmeerT:
- aHanuanpoBaTb cobrnofeHne pexXMMoB B NPOLIECCE KOHBEPTUPOBaHUS, 06ecneynBatoLLMX NonyvyeHne




MaKCUManbHOro U3BMEYEHUs! MeTanna U MakCMasibHOro BbIXoda roqHoro;

- KOPPEKTMPOBaTbL NapameTpbl NpoLiecca NNaBku - AaBMeHWe, Pacxod KOHBEPTEPHOro Bo3ayXa, TeMnepaTypy u
KOHLIEHTPAaLMIO IBYOKMUCHU Cepbl B OTXOAALLMX rasax, paspexeHue B Mbinesoi Kamepe, COCTaB KOHBEPTEPHbIX
LLNAKOB;

- BU3yarbHO 1 C UCMONb30BaHWeM NpMBopPoB KOHTPONMPOBaTh X04 KOHBEPTEPHOW NMaBku, onpeaensaTs cTagun u
BPEMS OKOHYaHWUSA TEXHOMOMMYECKOro npoLecca, roTOBHOCTb MeTanna K BbiMycKy, FOTOBHOCTb LUfiaka K CrvBy U3
KOHBEpPTEpa;

- paccunTbiBaTb MaTepuarbHble U 3HepreTUYeckmne NOTOKM NPoLEcca KOHBEPTUPOBaHMSI.

UMK-1.3.1: 3HaeT:

- YCTPOWCTBO, COCTaB, Ha3HaYeHne, KOHCTPYKTUBHbIE OCOBEHHOCTU, TEXHUYECKUE XapaKTePUCTUKN, NPUHLMNGI
paboTbl M NpaBuna aKkcnyaraumMm MexaHn3MoB KOHBEpPTEpa roOpM30HTarNbHOrO 1 BEPTUKANbHOIO TUNa, MYCKOBbIX U
GroKMpYyOLLMX YCTPONCTB, KOHTPONbHO-U3MepUTENbHbLIX MPUOOPOB, CUCTEM aBapUNHON CUrHaNM3aumu,
NpPUCNoOcobneHnin N UHCTPYMEHTOB;

- KOHBEPTEPHbIE TEXHOMNOMM NPON3BOACTBa MEAU, HUKENS;

- OU3MKO-XMMUYECKME CBOWCTBA, COCTaB XXMOKOrO LUTEWHA, LUMXTOBbIX, 3aMpaBoOYHbIX MaTtepranos, nuratypbl u
OTXOASALLMX ra3os;

- CNocoObl BbISIBNEHMS N YCTPaHEHMS HeMcnpaBHOCTEN B paboTe KOHBepTEpHOro obopyaosaHus;

- TEXHONOMMYECKNE UHCTPYKLMK MO BbINiaBke MeTarnnoB B KOHBEPTEPE;

- cneumanuavpoBaHHOe NporpamMmmHoe obecrneveHne yyacTka KOHBEPTUPOBaHUS;

- TpeboBaHWs oxpaHbl TpyAa, NPOMBILLFIEHHOW, 9KONOrMYECKON 1 NoXapHON 6e30NacHOCTU Ha yyYacTke
KOHBEPTUPOBAaHWSI.

MK-1.4: CnocobeH opraHM3oBaThb paboTbl paGOTHMKOB KOHBEPTEPHOro nepeaesna npou3BoAcTBa TAXeNbIX
LBEeTHbIX MeTasnoB

UMNK-1.4.2: Ymeer:

- KOHTpONMpoBaTb paboTy paboTHMKOB MO COOMOAEHMIO pErnameHToB NpoLecca KOHBEPTMPOBAHWS;

- onpeaenaTb BU3yarbHO U MO KOHTPOSIbHO-U3MepUTENbHLIM Npubopam cobniogeHne 3agaHHbIX PEXMMOB MnpoLiecca
KOHBEPTUPOBAHUS;

- BblbupaTtb Hanbonee adhpekTUBHbBIN BapnaHT peLleHus paboTHMKaMM NOCTaBNEHHbIX 3aady C y4eToM
BO3MOXHOCTEN, PECYpPCOB, PUCKOB

WNIMK-1.4.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE NHCTPYKLMM U TEXHONOMMYECKNE MHCTPYKLIMM NpoLecca KOHBEPTMPOBAHMS;
- TpeboBaHNsi CTaHAAPTOB M TEXHUYECKUX YCINOBUI, NpeabsaBnsieMble K NPOAYKLMN, BbIMYCKaeMOW y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs NpedenbHO AONMYCTUMbIX BbIBPOCOB 3arps3HSIIOLLMX BELLIECTB B OKPY)KalOLLYIO CPELY;

- OCHOBbI 3KOHOMWKMW, OpPraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBrneHus

WIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOIsI BbINMOMHEHUS NPOU3BOACTBEHHbIX 3a4aHUN 1 cobnogeHns paboTHUKaMU TEXHOIOTMYECKUX MHCTPYKLNIA 1
pernameHToB;

- opraHv3aumy BbINOIHEHUSA PabOTHUKaMM TEXHNYECKOro 06CNyXNBaHWSA, PerfamMeHTHbIX TEKYLLUNX U KanuTanbHbIX
peMOHTOB 060pyAOBaHMSA Ha y4acTke KOHBEPTUPOBAHWS;

- KOHTpOnsi cobntogeHns paboTHUKaMu Tpy4OBOW OUCLUMNMHBI, TpeboBaHMIM OXpaHbl TPYAa, NOXapHOMN,
NMPOMBILLITEHHOW M 3KOSorMyeckon 6e3onacHoCTr

MK-1.5: Cnoco6eH onpegenaTb opraHU3aulMoOHHbIEe U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npon3BOoACTBEHHbIX 3agaHuin B OTOENeHUAX OCHOBHbIX onepauuﬁ npouecca rmgpomeTtannypruieckoro
npou3BoACTBaA TAXeJIbIX UBETHbIX MeTannos

NIMK-1.5.3: BnageeT HaBblkaMu:

- MPOBEPKMN TEXHUYECKOIO COCTOSIHMUS OCHOBHOIO, BCMOMOraTeneHoro o6opygoBaHus U TEXHONOMMYecKon 06BA3KM
arperaToB rMapoMeTanslyprmieckoro NnponM3BOACTBa TSHKENbIX LBETHLIX METASNOB;

- pa3paboTKn Mep No yCTPaHEHMIO NepexoasaLmnx u NpodunakTuke TUMOBLIX MPUYUH OTKIIOHEHWIA OT YCTaHOBMNEHHbIX
pexumoB paboTbl, HEMOMAAOK M BHEMMAHOBbLIX MPOCTOEB 060pYyA0BaHMS;

- onpeaeneHns Mep no npeaynpexaeHnto 6paka n NoBbILLEHUIO KavyecTBa nepepaboTKkmn NOCTynarLwmx B
rmapomeTannyprmyeckoe npons3BoL4CTBO MaTepPUanos;

- NPUHSATUSA pELLEHUI O pexnmax obpaboTku NOCTyNMBLLNX B NepepaboTKy LUMXTbl, PAaCTBOPOB, NyfbMbl, MMApaTos.,
CMeKoB, LWaMoB, 060POTHLIX PAaCTBOPOB, NPOMbIBHbIX U CTOYHBLIX BOA, NPOAYKTOB BbILLenaynBaHus u
knaccudukaumm;

- OpraHM3auny TEXHUYECKWU MPaBUITbHOM 3KCNIyaTaumMm OCHOBHOIO 1 BCoMoraTernbHoro obopynoBaHus,
TEXHOOrMYECKON 0OBS3KN N KOHTPOITbHO-M3MEPUTENbHBIX YCTPONCTB B OTAEIEHNM OCHOBHbIX OnepaLuuii
rMapomMeTanslyprmyeckoro NpoM3BOACTBa;

- BeleHNs1 y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALMN Ha BYyMaXKHbIX U (Mnn) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHWN
rmapomeTanypruieckoro Npon3BoacTea

NIMK-1.5.2: YmeerT:
- ucnonb3oBaTb MHPOPMALMOHHbIE TEXHOSOMI N CPeacTBa ANs aHann3a 1 NPoBeAeHWsI pacHeToB NapameTpoB,
PEeXMMOB M NMoKasaTenen npouecca rmapoMeTanyprmieckoro Npon3BoACTBa TSHKENbIX LBETHLIX METarsoB;




- BblAEPXKMBaTb TEXHOOMYECKNE PEXUMBI Ha 3a4aHHOM YPOBHE MO MOKa3aHMSM KOHTPONbHO-M3MEPUTENbHbIX
NpuBOpPOB 1 AaHHBLIM aHaNU30B;

- KOPPEKTMPOBATb KIHOYEBbIE NapaMeTpbl TEXHOMNOMMYECKUX MPOLIECCOB MMAPOMETAr-Nypruyeckoro Npon3soacTea
TSHKENbIX LBETHBLIX METAIIOB, BAIOLME HA KA4YeCTBO Nory4yaeMon NpoayKumm;

- YyNpaBnsATb NpoueccaMu rugpoMeTannyprudeckot nepepaboTku pya U KOHLEHTPATOB TSKENbIX LIBETHLIX METarnos,
NMPOMpPacTBOPOB, NPOMbIBHbLIX U CTOYHbIX BOA;

- KOHTPONMpPOBaTb NPABUIILHOCTb HACTPOWKN NapaMeTPOB TEXHONOMYECKMX arperaToB rMapomMeTanyprnieckoro
NpPOVN3BOACTBA;

- BbISIBNATb HApYLLEHUS NpaBui 3KcryaTauum n TEXHUYecKoro obenyxmeaHns obopynoBaHus
rMapoMeTannyprMyeckoro NPoM3BoACTBa TXKENbIX LIBETHLIX METanoB

NIMK-1.5.1: 3HaeT:

- pacnonoXeHue, yCTPOWCTBO, HAa3HayYeHne, MPUHLMN OENCTBUS, TEXHUYECKUE XapaKTepUCTUKK, NpaBuna
obCcnyxMBaHus 1 aKkcnnyaTaumMm rmapomMeTaniypruieckoro 06opyaoBaHus (B TOM Yncne cocyaoB, paboTarowmx no
OaBIIEHNEM) N TEXHONOMMYECKON apMaTypbl (3aMOPHON U PErynupytoLen apMaTypbl, CUCTEMbI TPYGONPOBOAOB,
HACOCHOrO X035MCTBa, LO3MPOBOYHbIX M MOAALWMX YCTPONCTB U MEXAHN3MOB), MPUMEHSIEMbIX KOHTPOJTbHO-
N3mMepuTeEnbHbIX NPUBOPOB, CPeaCcTB aBTOMATMKM U CUTHaNU3aumm B OTAENEHUN OCHOBHLIX onepaummn
rmapomeTanyprmyeckoro NpoM3BoACTBa;

- NPON3BOACTBEHHO-TEXHUYECKNE, TEXHOMOMMYECKNE NHCTPYKLMN MO BEAEHMIO Onepauuin rmapoMeTaniyprmiyeckoro
NpOn3BOACTBA THXKENbIX LIBETHbIX METANNOB,

- CNOCOObI BbISIBMEHWS U peErMaMeHT AeACTBUIA NO YCTPAHEHMIO BbISIBMEHHbIX HEUCNPABHOCTEN U OTKIIOHEHUI B
pexmmMmax paboTbl 00opyaoBaHMA B OTAENIEHMM OCHOBHBLIX Onepauuii rmapomMeTanyprmieckoro npon3BoacTea;

- TEOPUIO U TEXHOMOIUIO MAPOMETanNyprnyeckoro NpoM3BoACTBa TSXKeNbIX LIBETHbIX MeTanmos;

- UIHCTPYKUUM No obecneyeHnto COXpaHHOCTM OparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPKALLMX AparoLUeHHble
MeTann.l;

- TpeboBaHWst oxpaHbl TPyAa, NPOM3BOACTBEHHOW CaHUTapWX, NMPOMBILLIIEHHOW, 3KONTOTMYECKON, MOXapPHOW 1
XMu4eckon 6e30nacHOCTU B OTAENEHMM OCHOBHbIX OMepauuin rmapomeTanyprmyeckoro npomM3BoacTea.

MK-1.6: Cnoco6eH opraHuzoBaTb PaboTbl PaOOTHMKOB OTAENIEHUA OCHOB-HbIX ONepauui npouecca
rmapomeTannypru4yeckoro NnpoM3BoACTBa TshKerNbIX LBEeTHbIX MeTanmnoB

WIMK-1.6.2: YmeerT:

- onpenensiTb BU3yarbHO M MO KOHTPOSbHO-N3MEpPUTENbHBIM Npnbopam cobrnogeHne 3agaHHbIX PEXXMMOB Ha
arperatax oTAeneHus rMgpoMeTanyprmieckoro npou3BoacTBa;

- OLEHMBATb PUCKM 1 onpenensaTb Mepbl No obecneyeHnto 6e30nacHOCTU TEXHONOMMYECKMX MPOLECCOB B OTAENEHNN
rmapomeTannyprmieckoro npoM3BoacTea

NIMK-1.6.1: 3HaeT:

- MPOU3BOACTBEHHO-TEXHUYECKNE N TEXHOOMMYECKNE UHCTPYKLIMUN, TEXHOIOTMYECKME KapTbl, PEIMIaMeHTHI,
perynupyoLLme nopsgok U npasuna BegeHUs NpoLeccoB B OTAENEHNW MMAPO-MeTannyprmiyeckoro npou3BoacTea;

- (hM3nKo-xummn4eckune nNpouecchl, MCNOMNb3yemble B IMOPOMETaNypruyeckom Npon3BoaCcTBE TAXKENbIX LBETHbIX
MeTannos;

- UIHCTPYKLUUK No obecrneveHno COXpaHHOCTM AparoLeHHbIX MeTarnsioB 1 NPOAYKTOB, COAEPXaLLUMX AparoLeHHbIe
MeTann.l;

- OCHOBbI 9KOHOMVKMW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpasreHus B rMApOMeTaniyprmieckoMm Npon3BOACTBE;
- OCHOBbI MEHEXXKMEHTA 1 KOPNOPATMBHOWN 3TUKKU, MPUHLMMNbI MOBLILLEHUS KayecTBa TPYAO0BOM XXMU3HN KONNeKT1Ba

MIMK-1.6.3:

BnapeeT HaBblkamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHun U cobrnogeHns paboTHUKaMN TEXHOSTOMTMYECKMX MHCTPYKLMIA U
pernameHToB;

- KOPPEKTMPOBKM AENCTBUN pabOTHMKOB NPWU OTKITOHEHUSIX U cOOSIX B BEAEHNN OCHOBHbLIX Onepaumi npouecca
NPON3BOACTBA TSHKENbIX LIBETHBLIX METaINMOB,;

- KOHTpOnsi cobntogeHns paboTHUKamMn TpeboBaHMI OXpaHbl TPyAa, NOXaPHOW, NPOMbILLNIEHHOW, XUMUYECKON U
aKonormyeckon 6esonacHocTn

YK-1: Cnoco6eH ocyLecTBAATbL NOMCK, KPUTUHYECKUMIA aHanu3 U CUHTe3 MH(OPMaLUMK, NPUMEHSATb CUCTEMHbIN
nopxop Ans pelleHus NocTaBleHHbIX 3agay

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

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

NYK-1.2: NpegnaraeT nyTy pelweHns 3agavm Ha OCHOBE CUCTEMHOrO Noaxoaa

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

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

NYK-2.3: TIpoBOANT TEXHMKO — SKOHOMMYECKOE 0O0CHOBaHMNE, aHanNM3npyeT agekBaTHOCTb NPUHMMAEMBbIX PELLEHWIA
C y4eTOM AENCTBYIOLMNX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarnbHble cnocobbl pelleHnst 3agad

YK-4: Cnoco6eH ocyLecTBNATbL AeNIOBYH0 KOMMYHMKaLUIO B YCTHOM U NMCbMeHHOM chopMax Ha




rocyaapcTBeHHOM si3bike Poccumnckon ®epepaumm n MIHOCTpaHHOM(bIX) A3bike(ax)

NYK-4.1: BibpaeT KOMMYHUKaTMBHbIE TEXHONOMMU OBLLEHMS Ha roCy4apCTBEHHOM U MHOCTPAHHOM SA3blKax

NYK-4.3: BoinonHseT nepesod npoecCcnoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-biX) Ha rocy4apCTBEHHbIN SA3bIK 1
obpaTHo

NYK-4.2: OcywlecTBnseT AeroBy NepenncKy Ha rocygapCTBEHHOM M MHOCTPaAHHOM Si3blKax

YK-9: CnocobeH ucnonb3oBatb 6a3oBble gedeKTonornyeckne 3HaHusi B couuanbHOW U npodpeccuoHanbLHown
ccepax

NYK-9.1: NpumeHsieT 6a3oBble AedeKTornormieckne 3HaH1s Bo BCeX cpepax AeaTenbHOCTU

NYK-9.3: CoBepLueHCTBYeT AeeKkTonormyeckme 3HaHns

NYK-9.2: BblibnpaeT MeToabl U NPUeMbl OLIEHKU NpodeCcCUoHanbHon cpeabl

B pe3ynbTaTe 0cBOEHUS AMCHMIJIMHBI (MOAYJIs1) 00Y4AIOUIUIACS H0/KEH

3.1 (3HaTh:

3.1.1 | 1. Knaccudpukauuro 1 pU3NKO-XUMHIECKUX OCHOBBI COBPEMEHHBIX MUPOMETAILTYPTHYECKHUX MPOLIECCOB.

3.1.2 | 2. MeTo00THIO OTIPENIENIEHHs BEPOSTHOCTH MPOTEKAHUS PA3IUUHBIX TMPOMETAITYPTUYECKUX PeaKknid, 000CHOBaHHS
ycJI0BHUii IepepabOTKH CHIPbsI LIBETHON METAJLTYPrHU.

3.2 | YMeTh:

3.2.1 1. Mcnonp30BaTh METOIOJIOTHIO ONIPEAEIEeH s BEPOATHOCTU POTEKAHNUS PA3IMYHBIX MTUPOMETALTYPrUUECKUX PEaKIUil.

3.2.2 (2. ®opmynupoBaTh PEKOMEHIAINH 110 BBIOOPY YCIOBHI IepepabOTKH CHIPhS IBETHOW METaJLTypIUH.

3.3 | Baagern:

3.3.1 | 1. IlpuMeHATH METOABI ONIPECICHUS BEPOITHOCTH IPOTEKAHUS PA3IIMYHBIX METAJUTyPTHUCCKHX PEaAKITHH.

3.3.2 | 2. HaBbIkamu IPOBOJMTH aHAH3 (Pa30BOTO COCTOSHUS HCXOMHBIX PEAareHTOB M MPOIYKTOB PEaKIii HA OCHOBE
MTOTECHITUATILHBIX JHATPAMM.

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI (MOOYJIA)

Kon HaunmeHoBaHue pa3/1e0B U TeM /BU] Cemectp | HacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue

3aHATHS 3aHATHS/ / Kypc MU aTypa | pchl | pakKT.

Pasznen 1. ZKuakoe cocTosiHue BellleCTB




1.1

3HaueHHe AUCUUILTUHEI TS Pa3BUTHUS
TEXHOJIOTUH METAJUTyPrHYECKUX
nporeccoB. OcoOCHHOCTH
METaJUIypru4ecKux pacmiaaBoB. PU3MKo-
XHMHYECKHE CBOMCTBA KUIKUX METAJIJIOB.
OKcHTHBIE PaCTLIABBI
MMAPOMETAJUTYPrU4E€CKHX IIPOIECCOB.
CTpyKTypa KUAKHX [UTaKOB.
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/

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

J1.1
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 KUAKHX [UTaKOB.
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/

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

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




1.3

3HaueHHe AUCUUILTUHEI TS Pa3BUTHUS
TEXHOJIOTUH METAJUTyPrHYECKUX
nporeccoB. OcoOCHHOCTH
METaJUIypru4ecKux pacmiaaBoB. PU3MKo-
XHMHYECKHE CBOMCTBA KUIKUX METAJIJIOB.
OKcHTHBIE PaCTLIABBI
MMAPOMETAJUTYPrU4E€CKHX IIPOIECCOB.
CTpyKTypa KUAKHX [UTaKOB.
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 nBeTHON Metamnypruu. /Cp/

30

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

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

Kon
3AHATUSA

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

Cemectp
/ Kvypc

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
mporieccoB. /Cp/

11

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

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

Kon
3AHATUSA

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

Cemectp
/ Kvypc

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
arperaros. /Cp/

11

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

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

Kon
3AHATUSA

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

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

Pasnen 4. CoBpeMeHHOe 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/

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

J1.1
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/

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

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




43

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
nporecce oraeBoro papuaupoBanus. /Cp/

30

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

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

Kon
3AHATUSA

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

Cemectp
/ Kvypc

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/

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

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




52

@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/

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

J1.1
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 padpuanpoBanus. /Cp/

30

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

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

Kon
3AHATUSA

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

Cemectp
/ Kvypc

Yacos

Komneren-
JIginie

Jlutep
aTypa

Pecy
PChI

Hnute
PAKT.

IIpumeuanue

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




6.1 XapakTepHucTHKa IPOLECCOB. 3 11 NOIIK-7.1 | JI1.1 0
Tepmonunamuka. MakpoMeXaHu3M U HOIIK-7.2 | JI1.2
KMHETHKA NIPOLECCOB UCIIApEHUs, NOIIK-7.3 | JI1.3
KOHJICHCAINH. JIUCTHIISAIINS, HOIIK-6.1 | JI1.4J1
cyOnuManus, peKTu(UKaIHs METalIOB U HOIIK-6.2 2.1
HUX coeMHEeHHN. TeopeTnueckrue OCHOBBI HOIIK-6.3 | JI2.2
TIPOLIECCOB BOTOHKU B TEXHOJIOTUU HOIIK-5.1 | JI2.3
TIPOU3BO/ICTBA IIUHKA. AHAJIN3 IOBEJICHUS NOIIK-5.2
JIETY4UX KOMIIOHEHTOB B PAa3JIMUHBIX HOIIK-5.3
TEXHOJIOTHYECKUX Iporeccax. Ouznko- NOIIK-4.1
XAMHYECKHE 0COOCHHOCTH KOHCHCALINH, HOIIK-4.2
MIPUMEHUTEIBHO K 00Pa30BaHUIO TOHKHX HOIIK-4.3
neuieit. /Cp/ HOIIK-2.1
NOIIK-2.2
HOIIK-2.3
HOIIK-1.1
HOIIK-1.2
NOIIK-1.3
NYK-9.1
NVK-9.2
NYK-9.3
NYK-4.1
NVyK-4.2
NYK-4.3
NYK-2.1
NVyK-2.2
NVyK-2.3
NYK-1.1
NYK-1.2
NVYK-1.3
UIIK-1.1.1
UIIK-1.1.2
HIIK-1.1.3
HIIK-1.2.1
UIIK-1.2.2
UIIK-1.2.3
HIIK-1.3.1
UIIK-1.3.2
HIIK-1.3.3
HIIK-1.4.1
HIIK-1.4.2
UIIK-1.4.3
UIIK-1.5.1
HIIK-1.5.2
UIIK-1.5.3
UIIK-1.6.1
HIIK-1.6.2
HIIK-1.6.3

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 JUCHUILINHBI.

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

6.1. Pexomenayemasi iurepaTypa

6.1.1. OcHoBHas1 IMTepaTypa

ABTOpBI, COCTABUTEIH 3ariaBue W3narenscTBO, rofg On.aapec

JI1.1 |burees B. A., BnoBun |OCHOBBI METaJUTypruyecKoro Nporu3BoOACTBA Cankr-IlerepOypr: https://e.lanbook.com/
K. H., Konokonbiies B. Jlans, 2017 book/90165
M., Canranuk B. M.



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

ABTOpBI, COCTaBUTEIH 3arnaBue W3paTenscTBO, TON Dn.agpec
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. Cepebpo, CBUHEII U IUHK: 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.aapec
JI2.1 |Makapos A. H. TennooOMeH B 2J€KTPOAYTOBBIX U (haKeIbHBIX Cankr-IlerepOypr: http://e.Janbook.com/b
METAJUTYPrHUYECKUX TIeYaxX U SHEPTeTHICCKUX Jlanb, 2014 ooks/element.php?
yCTaHOBKax pll_id=50681
JI2.2 [T'ymmmam6apos C. W. | braropoauasie MeTaiutsl U ciutaBsl: MoHOrpadus | Cankr-IlerepOypr: 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.

D¢ dexTrBHOE OCBOCHUE TUCLUIUINHBI IIPEATONIAraeT peryysipHoe MOCEIeHNE BCEX BUIOB ayAUTOPHBIX 3aHATHI, BHIIOJIHEHUE
IUIaHa CaMOCTOSITEILHON pabOThI B TOJTHOM 00bEME M IIPOX0XKACHNUE aTTECTAllUN B COOTBETCTBUH C KaJICHIAPHBIM Y4eOHBIM
rpauKOM.

CTyICHTY peKOMEHYEeTCS O3HAKOMHTBCS CO CIIICKOM OCHOBHOM U JIOTIOJHUTEIBHON IUTEpaTyphl. JlocTyn K HHPOPMAIIMOHHBIM



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 crauoHapHsix [I19BM, nubo ¢ muynoro II9BM (HOyTOYyKa, MIAHIIIETHOTO KOMITBIOTEPA HIIM 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 mestbro OLIEHKH YPOBHS OCBOGHHUS MaTepHaa 1o Kax10i 1a00paTopHOI paboTe COCTABIAETCS OTYET, 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.

CamocTosiTenpHas pa60Ta CTYACHTOB BKIIIOYACT OCBOCHUE TCOPETUUCCKOIO MaT€puraia v MMOAroTOBKY 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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