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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

paspaborana B coorserctBun ¢ ®PI'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"
YTBEPKICHHOTO YUYE€HBIM COBETOM By3a oT 29.06.2021 nmpotokon Ne 7.

Pabouas nmporpamma ooOpeHa Ha 3aceJaHUH KadeIpol

MeTaJJIypruu

[Iporokon meTonuyeckoro coBera yuusepcurera ot 15.04.2021 r. Ne 3
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 | Temno¢uznka

2.1.13 | ®U3MKO-XUMUS METAJUTYPIrHUECKUX MPOLECCOB U CUCTEM

2.1.14 | ®dusnueckas XuMus

2.1.15 | ®unocodus

2.1.16 | XuMusa MeTaaioB

2.1.17 | Oxomnorus

2.1.18 | DxoHOMUYECKASA TEOPUS

2.1.19 | besonacHOCTbD XKHU3HENEATEILHOCTH

2.1.20 | BBeaenue B crenuaibHOCTh

2.1.21 | Beceobmiast uctopust

2.1.22 | InocTpaHHBIN S3BIK

2.1.23 | UudopmaTuka

2.1.24 | Ucropus Poccun

2.1.25 | KomnbetoTepHas rpaduka

2.1.26 | O3HaKOMHUTENbHAs [IPAKTHKA

2.1.27 | Pycckuii S3bIK U KyJNbTypa peyuu

2.1.28 | YueOHas nmpakTuka

2.1.29 | ®usuka

2.1.30 | Xumus

2.1.31 | Oxonoruueckue nMpodIeMbl METAJUTyPrHYeCcKOTO TPON3BOICTBA

2.2 | JucuunjauHbl (MOAY/IU) U IPAKTHKH, 1JI51 KOTOPBIX OCBOEHHE JAHHOM JMCIHUILTUHBI (MOAYJIs) HEOOXOAUMO KAK
npeauniecTBywIee:

2.2.1 | JIuteitHOE IPOM3BOACTBO

2.2.2 | Mertamnyprusi CBUHIIA M COITyTCTBYIOIUX 3JIEMEHTOB

2.2.3 | Meramryprusi IMHKAa U COIYTCTBYIOIIMX 3JIEMEHTOB

2.2.4 | O6paboTKa METAJIOB JAaBICHUEM

2.2.5 | OCHOBBI POEKTUPOBAHUS U CTPOUTEIHHOE AETIO0

2.2.6 | TepmooOpaboTka

2.2.7| OxoHOMMKA U YIPaBJICHUE HA NPEANPUATUU




2.2.8 |TocynapcTBeHHasi UTOroBasi aTTecTalMs

2.2.9 [ 3ammTa BBITYCKHOHM KBATH(HUKAIOHHONW paboTHI

2.2.10 | [TogroroBka K mpoueaype 3alluTHl BEITYCKHON KBaTH(UKAIHOHHON paboTHI

2.2.11 | [IpenaummomMHasi MpaKkTUKa

3. KOMIETEHIIMY OBYYAIOIIETOCSI, ®°OPMHUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCILIATIIUHBI
(MOJY.JIST)

OlNK-1: CnocobeH pelwaTtb 3aaaym npodeccuoHanbLHoOn AeATeNbHOCTU, MPUMEHAS MeToAbl MOAeNIMPOBaHNA,
MaTemMaTU4ecKoro aHanu3a, ectTeCTBeHHOHay4Hble U O6LenHXeHepHble 3HaHUA

MOIK-1.3: BnageeT: HaBblkamy MaTteMaTU4eCcKoro aHanumaa n MogenmpoBaHus

NOIK-1.2: YMeeT: BbISIBNATb NPUYMHbLI HECOOTBETCTBUS NapaMeTpPOB TEXHOMOMMYECKOro npouecca, NPorHo3mMpoBaTh
nosefeHne npouecca Ha OCHOBE MaTeMaTMYeCKMX Moaernen

NOIK-1.1: 3HaeT: pn3MKO-XMMMUYECKME OCHOBLI U METOAbI MaTEMaTUYECKOroO MOAENMPOBAHNS METaNNypPrmieckmx
NpOLEeCCOB MOSTyYeHUs LIBETHbLIX METanNM0B

OlNK-2: CnocobeH y4dyacTBOBaThb B NPOEKTUPOBAaHNN TEXHUYECKUX 06BLEKTOB, CUCTEM U TEXHONOMMYECKUX
npoueccoB C y4eTOM 3KOHOMUNY€E€CKUX, IKOJTIOrM4eCKnx n coumanbHbIX orpaHquHMﬁ

NOIK-2.2: YmeeT: NpoekTUpoBaTh OTAENbHbIE CTPYKTYPHbLIE KOMMOHEHTbI HOBOW TEXHONOMMU, 00bEKTa, CUCTEMBI

MOIK-2.1: 3HaeT: 0CHOBbI NPOEKTUPOBAHNS TEXHUYECKNMX OOBbEKTOB, CUCTEM M TEXHOIOMYECKMUX NPOLIECCOB;
OCHOBbI 3KOHOMMUYECKMX, 3KONMOMMHYECKNX N CoLManbHbIX OCOOEHHOCTEN MeTannypruyeckoro NpomM3BoACTBa

MOIK-2.3: BnageeT: HaBblkaMX NPOEKTHON AeATENbHOCTH

OlNK-4: CnocobeH npoBOAUTL U3MepeHUs n HabnaeHus B cepe npoceccMoHanbLHON AeATENLHOCTH,
obpabaTbiBaTb U NpeacTaBnATb 3KCNEepUMEHTanbHble AaHHbIe

NOIK-4.1: 3HaeT: 0CHOBbI METPONOrMKn, MeToabl 06paboTKn aKCNEePUMEHTANbHbLIX AAHHbIX

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

MOIK-4.3: Bnageet: HaBblkaMy NPOBEAEHMS U3MEPEHUIA N nX 0b6paboTKn

OMNK-5: Cnoco6GeH peluaTb Hay4YHO-UCCrieaoBaTeNbCKME 3a4a4m Npy ocyLlecTBieHUMU npodeccuoHanbHoOu
DeATeNbHOCTU C NPUMEHEHMEM COBPEMEeHHbIX MH(POPMALMOHHBLIX TEXHONOIMIN U NPUKIAAHbIX annapaTHo-
nporpaMMHbIX CPeacTB

MOIK-5.3: BnageeT: HaBblkaMu aHanm3a pe3ynbTaToB BbINOMHEHUS HAyYHO-TEXHUYECKUX 3adad B
npod)eccnoHanbHON OesTenbHOCTH

NOTK-5.2: YmeeT: npyuMeHATb MHOOPMALIMOHHBIE TEXHONOMNM U NporpaMMHoe obecneyeHre s pelleHns HayyHo-
nccregoBaTenbCkMxX 3ag4ay B 06nacTv Nony4YeHns LBETHbIX MeTanoB

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

OlNK-6: Cnocob6eH npMHMMaTbh 060CHOBaHHbLIE TEXHUYECKUE pelieHUsi B Npod)eCCUOHaNnbLHON OeATEeNbHOCTHU,
BblOMpaTb 3chdekTuBHLIE U 6e30nacHble TeEXHUYECKue cpeacTBa U TEXHONOrnum

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

MOIK-6.3: Bnageet: HaBblkamu Bbioopa 3deEKTUBHbBIX U 6e30MacHbIX TEXHUYECKNE CPEACTB N TEXHOSOMIA

MOIK-6.1: 3HaeT: 0OCHOBbI TEXHOJTOMTMYECKMX MPOLIECCOB MOJTyYEHUs LIBETHLIX METasnoB

OlMK-7: CnocobeH aHanU3npoBaTb, COCTaBNATb U NPUMEHATb TEXHUYECKYH0 AOKYMEHTaLUI0, CBA3AaHHYIO C
npodeccuoHanbLHOM AeATENLHOCTLIO, B COOTBETCTBUU C AeMACTBYHOLWMMN HOPMATUBHBIMU JOKYMEeHTaMu
MeTaruypru4yeckon oTpacnm

MOIK-7.1: 3HaeT: OCHOBbI COCTaBIIEHUS N NCMONb30BaHUSI HOPMaTUBHbIX OOKYMEHTOB MeTannyprmquKon oTpacnun

NOIK-7.2: Ymeer: aHanmM3anpoBaTb, TEXHNYECKYHO OOKYMEHTALUK TEXHOJIOIMNM-4eCKOoro npouecca 1 npuHnMaTtb
0bocHOBaHHbIE peweHuna

MOIK-7.3: BnageeT: HaBblkaMu COCTaBEHUS Y MPUMEHEHUS TEXHNUYECKOW JOKYMEHTaLMM NONYyYeHUs LIBETHbIX
mMeTannos

NK-1.1: Cnoco6eH onpene-nAaATb oOpraHN3aunoHHbIe U TeXHU4YeCKne Mepbl NO BbINOJIHEHUIO NPOU3-
BOACTBEHHbIX 3afaHU1 NNaBUSIbHbIM nepeaeniomMm nNnpom3BoacTBa TAXesbIX LUBeTHbIX MeTannoB

NMK-1.1.2: YmeerT:

- OLEeHMBATb Ka4eCTBO U COOTBETCTBUE TEXHUYECKUM YCINOBUSIM (TEXHOSNTOMMYECKUM perfiaMeHTam) Cbipbsl (LUNXTbI) U
3HeproHocuTernen (ra3, MasyT, KOKCUK, CXaTbIi BO3OyX, KUCNOPOS, a3oT);

- perynupoBaTb NpoLEecc NaBku Ha OCHOBE JaHHbLIX O COCTaBe MepennaBnseMbiX MaTepManos, Noka3aHum
KOHTPOINbHO-U3MepPUTESbHBIX MPMOOPOB 1 BU3YyarbHbIX HAOMAEHNIA;

- OpraHM3o0BbIBaTb B 3aBMCMMOCTW OT CoAepXaHnsl MeTansa 1 XMMUYeCcKoro cocTtaBa LUMXTbl BeAeHne npoLecca
nnaBKu B pexunmax, obecnevmparoLlLnx MakCMMarbHOe U3BNeYeHne Mmetanna u BbiXod roqHoro;

- KOPPEKTMPOBATL NPOLIECCHI NaBku fobaBneHnemM rocoB 1 000POTHLIX MaTepManoB, UHTEHCUBHOCTbLIO Y TbS.




MIMK-1.1.3: BnageeT HaBblkamu:

- KOHTPOJ1A COCTOAHUA o6opy.q0|3aH|/|;| M BCnomMoraTesibHbIX MaTepuanoB And npouecca nnaBrieHna B neYu;

- COCTaBIeHNsI TEXHUYECKOM JOKYMEHTaLUN ANs pecypCHOro 1 opraHM3aumMoHHoro obecneyeHms npouecca
noAroToBKM U BeAEeHUA NnaBkn, pa3nMBKKU MeTanna,;

- MOHUTOPWHIA YCTAaHOBIEHHbLIX PEXXUMOB U KOHTPOSNMPYEMbIX NapamMeTpoB BeAEHMS NPOLECCOB NIlaBKu
(nepennaBkn U padMHUPOBaAHNS LIBETHBIX METAIOB, NNABKN pya, KOHLEHTPATOB, arnomepara, orapka 1 crniasos,
hbIOMUHIOBaHNS, BENbLEBAHUS, AUCTUMMALMK, KYNenaumm) B nevax pasnuyHbIX BUOOB U TUMOB;

- BbISIBIIEHUS NMPUYMH HEFATUBHbBIX U3MEHEHMIN NapaMeTpOoB U NokasaTerei npoLuecca nnaBkuy;

- onpeaeneHus Mep nNo ycTpaHeHuto Hernonaaok B paboTe neyvHblX arperaToB M BCIOMOraTenbHOro 06opyaoBaHus;
- aHanu3a pe3ynbTaToB NPOM3BOACTBEHHOW AEATENbHOCTM NOAPA3aeNeHNs 3a CMEHyY - pacxoda MaTepuanbHO-
TEXHUYECKNX PECYPCOB U SHEPrOHOCUTENEN, NPUYNH Bpaka UK CHUXKEHUS KadecTBa Npodykumm (paboT, ycnyr);

- BeJeHUs1 Y4ETHOM U TEXHONOMMYECKON AOKYMEHTaUMM Ha ByMaKHbIX U (M) 3NEKTPOHHBLIX HOCUTENSAX

UMK-1.1.1: 3HaeT:

- YCTPOWCTBO, Ha3Ha4YeHne, TEXHUYECKME XapaKTEePUCTUKN, KOHCTPYKTUBHbIE OCOBEHHOCTH, NpaBuia obcnyXnBaHus
W 3KcnnyaTaumMm NpUMeHseMbIX B MMPOMETanyprum nnaBuibHbIX arperaToB: OTpaXKaTenbHbIX, LWAXTHbIX,
pyoHOTEPMUYECKNX, 06eAHNTENBHBIX NeYen, neyen BaHokoBa, KMCIOPO4HO-B3BELLEHHOWN N KUCITOPOAHO-GhaKeNbHOM
nnaBKuW, SNEKTPOAYrOBbIX, HOYKLMOHHBIX Neyein, ObioMUHI-NeYven, BenbL-nevyen, KoHBepTepoB, padUHNPOBOYHBIX
KOTIOB;

- CXeMbl TEXHONOrM4YeCckon obBA3KN Neyn, nogarLWwmnx 1 OTBOASALLMX BO34yXONPOBOAOB, ra3oxo40s,
3NEKTPOCHABXEHNS, KNCNOPOAHbIX, ra30BbIX, MAPOBbLIX, BOAAHbLIX KOMMYHUKaLNUA, CUCTEM LIMPKYNSALUN U
OXNaXAeHs;

- OCHOBHblE MeTannypruyeckne TeXHoONOrMm Npon3BoacTBa TAXKENbIX UBETHLIX METaNNoB, hunsnyeckme npoueccsl U
XMMUYECKNe peakLumn npoLecca nnasku LIBETHbIX METanmNoB 1 CriaBos;

- thakTOpbI, BNMSAOLLME HA X0 TEXHONMOMMYECKOro npouecca, U cnocobbl ynpaBneHnus nmu;

- JencTByoLLNe cTaHaapThl, TEXHUYECKNE YCITOBUSA, MOMOXEHUSA N MHCTPYKLUMN MO COCTaBMAEHUIO U OPOPMIIEHNIO
TEXHUYECKOMN U Y4ETHOM OOKYMEHTaLuu;

- cneumanuanpoBaHHOe NporpamMmmHoe obecrnedeHne NraBuibHOIO y4acTKa;

- TpeboBaHWs oxpaHbl TPyAa, NPOMBILLIIEHHOMW, 9KONTOTMYECKON 1 NOXXapHON 6e30MacHOCTU Ha NNaBMITbHOM y4YacTke

MK-1.2: CnocobeH opraHnsoBaTb paboTy pabOTHMKOB NaBUIILHOrO Nepegena NPoOM3BOACTBA TAXENbIX
LBeTHbIX MeTannoB

WMK-1.2.2: YmeerT:

- KOHTpONMpoBaTb cobntogeHne paboTHMKaMM TEXHONOMMYECKNX PErMaMeEHTOB NpoLiecca NnaBKy;

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

WIMK-1.2.1: 3HaeT:

- MPOM3BOACTBEHHO-TEXHUYECKNE UHCTPYKLMMN N TEXHOSOMMYECKME MHCTPYKLMM MO NpoLieccam nnaBku;
- 3HaYeHUs NpedenbHO A0NYCTUMbIX BbIDPOCOB 3arpsi3HSIIOLLIMX BELLIECTB B OKPYXKaloLLY0 Cpeay;

- OCHOBbI 9KOHOMWKMW, OpPraHn3aLumn Npon3BoAcTBa, Tpyaa 1 ynpasreHus

NIMK-1.2.3: BnageeT HaBbikaMu:

- KOHTPOS BbIMOMHEHNS NPON3BOACTBEHHbIX 3a4aHni 1 cobntogeHns paboTHUKaMM TEXHOMOMMYECKUX MHCTPYKLMIA 1
pernaMmeHTos;

- OpraHunsaumm BbINONHEHNS paboTHUKaMM TEXHUYECKOro 0BCNYXMBaHUS, PErfaMeHTHbIX TEKYLLUMX U KanuTanbHbIX
peMOHTOB 060pyAOBaHMSA Ha NNaBUIIbHOM y4acTKe;

- KOHTpoOns cobntogeHns paboTHUKaMu TPyAOBOM OAUCLUMMNMHLI, TPeBOBaHMIM OXpaHbl TPYAa, NOXapHOW,
NMPOMBILLIIEHHOM U 3Konorm4eckon 6esonacHocTu

MK-1.3: CnocobeH onpepensTb OpraHN3aunoHHbIe U TeEXHUYEeCKNE Mepbl MO BbIMOJIHEHUIO
NPou3BOACTBEHHbIX 3a;:|a|-wu7| KOHBepPTepHbIM nepegesioMm Npon3BoAcTBa TsXenbiX UBEeTHbIX MeTannoB

NIMK-1.3.3: BnageeT HaBbikaMu:

- KOHTpOMs cobnoaeHnst TPeBOBaHUIN TEXHONOTMYECKUX MHCTPYKLMIA NpoLecca KOHBEPTMPOBAHWS, ONepaTMBHOE
BbISIBNIEHNE U YCTPAHEHME NPUYMH UX HAPYLLUEHWS;

- COCTaBIIEHNE TEXHNYECKON LOKYMEHTALMMN ANsi PECYPCHOro U opraHM3aunoHHOro obecneyeHns npovecca
KOHBEPTUPOBaHUS;

- PYKOBOACTBA 3anuMBKOW LUTENHA, 3arpy3kon kBapLeBoro cnoca U XonoaHbIx 060poToB B KOHBEPTEP;

- MOHUTOPWHra cobrnoaeHNst yCTaHOBIEHHbLIX NapamMeTpoB NpoLecca KOHBEPTUPOBaAHMWS, AaBIEHNs], pacxoa
KOHBEPTEPHOro Bo3ayxa, Temnepartypbl, KOHUEHTpaLmMM ABYOKUCK Cepbl B OTXOASALLMX ra3ax, pa3pexeHus B Nblineson
Kamepe;

- onpegeneHns Mep Nno yCTpaHeHWo NPUYUH HapyLLEHNST PEXXMMHbBIX KapT KOHBEPTUPOBAHWS;

- BeeHNs1 Y4ETHOW U TEXHOMNOMMYECKOWN AOKYMEHTALMM Ha OyMaKHbIX U (MK) 3NEKTPOHHBIX HOCUTENAX

NMK-1.3.2: YmeerT:

- aHanua3npoBaTb cobroaeHNe peXXMMOB B MPOLIECCE KOHBEPTUPOBaHUS, 06ecneynBaloLLMX NonyvyeHne
MaKCUManbHOro U3BNeYeHnst MeTanna n MakCMmManbHOro BbiXxoaa roAHOrO;

- KOppEeKTMpoBaTb NapaMeTpbl NpoLecca Nnaeku - JaBMNeHNe, pacxon KOHBEPTEPHOro Bo3ayxa, TeMnepartypy u




KOHLIEHTPaLMIO ABYOKMUCHU CEpbl B OTXOASALMX rasax, paspexeHve B MblfeBol kKamepe, COCTaB KOHBEPTEPHbIX
LUNAKOB;

- BU3yasibHO U C UCMONb30BaHWEM NpMOoOpOB KOHTPONMPOBAaTb X0 KOHBEPTEPHOW MaBku, onpeaensite CTagum u
BPEMSI OKOHYaHWUS1 TEXHONOMMYECKOro npoLiecca, roTOBHOCTb MeTanmna K BbiNycKy, FOTOBHOCTL LUfiaka K CrvBy U3
KOHBEpPTEPa;

- paccunTbiBaTb MaTepuarnbHble U 3HEPreTUYECKUE NOTOKM NPOLECCa KOHBEPTUPOBAHMSI.

WIMK-1.3.1: 3HaerT:

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

- KOHBEPTEPHbIE TEXHOSOMMN NPOU3BOACTBA MEAM, HAKENS;

- (bM3nKo-xumMmn4eckne cBONCTBA, COCTAB XXMOKOIO LUITENHA, LWMXTOBLIX, 3aMpaBoOYHbIX MaTepuarnos, nuraTypbl 1
OTXOOSLLMX ra3os;

- CNocoObl BbISIBNEHMS N YCTPAHEHMST HEMCNPAaBHOCTEN B paboTe KOHBEpPTEPHOro obopyaoBaHus;

- TEXHOJTOMMYECKME UHCTPYKLMK MO BbINSIaBKe MEeTanoB B KOHBEPTEPE;

- cneunanuanpoBaHHoOe NporpammMHoe obecneyvyeHne ydacTka KOHBEPTUPOBAHNS;

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

MK-1.4: CnocobeH opraHM3oBaThb paboTbl pPaGOTHMKOB KOHBEPTEPHOro nepeaesia Npou3BOACTBaA TAXeNbIX
LUBeTHbIX MeTansfoB

UMK-1.4.2: Ymeer:

- KOHTponupoBaTb paboTy paboTHMKOB MO COBNIDAEHNIO pernamMmeHTOB NpoLecca KOHBEPTUPOBaHWS;

- onNpeAensiTb BU3yarbHO U MO KOHTPOSbHO-U3MepUTEnbHbLIM Npubopam cobniogeHne 3agaHHbIX PexnMoB npolecca
KOHBEPTUPOBAHWS;

- BblbMpaTb Hanbonee aphEKTUBHLIN BapuaHT peLleHns paboTHUKaMy NOCTaBMEHHbIX 3a4ay C y4eTOM
BO3MOXHOCTEN, PeCypCcoB, PUCKOB

NMK-1.4.1: 3HaeT:

- I'IpOI/I3BO,EI.CTBeHHO—TeXHI/I"IeCKI/Ie VIHCprKLlI/IIA N TeXHosnorm4yeckme I/IHCprKLI,I/IVI npou,ecca KOHBepTI/IpOBaHI/IFl;
- TpeboBaHWs CTaHAApPTOB U TEXHUYECKUX YCNOBUN, NpeabsBnseMble K NPOAYKLUK, BbIMYCKaeMOWN y4acTKOM
KOHBEPTUPOBAHUS;

- 3Ha4YeHUs1 NpedernbHO AONMYCTUMbIX BbIGPOCOB 3arpsi3HSIIOLLMX BELLLECTB B OKPY)KaIOLLYIO CPEaY;

- OCHOBbI 9KOHOMWKMW, OpPraHn3aLumn Npon3BoACcTBa, Tpyaa v ynpaBreHus

WNIMK-1.4.3: BnageeT HaBblkamu:

- KOHTPOMS BbIMNOMHEHUS NPOM3BOACTBEHHBIX 3a4aHnin U cobniogeHns paboTHUKaMN TEXHONOMMYECKMNX MHCTPYKLMIA U
pernamMmeHToB;

- opraHu3saumy BbINOIHEHUS PabOTHUKAMM TEXHUYECKOTO 06CNYXNBaHWSA, PErMaMeHTHbIX TEKYLLNX U KanuTanbHbIX
peMOHTOB 060pyAOBaHMSA Ha y4acTke KOHBEPTUPOBAHWS;

- KOHTpOnsi cobntogeHns paboTHUKaMu TPYLOBOW OUCLMNNMHBI, TpeboBaHMI OXpaHbl TPYAa, NOXapPHOMN,
NMPOMBILLITEHHOW U 3KONornyeckon 6e3onacHocTn

MK-1.5: Cnoco6eH onpenenaTb opraHU3aulMoOHHbIE U TEXHNYeCKMne Mepbl NO BbINOJTHEHUIO
npoun3BOoACTBEHHbIX 3agaHun B oTOeNeHUAX OCHOBHbIX onepau,m7| npouecca rmgpomeTtannyprunieckoro
npoun3BoACTBaA TAXeNbIX UBETHbIX MeTanmnoB

MIMK-1.5.3: BnageeT HaBbikamu:

- MPOBEPKUN TEXHUYECKOIO COCTOSIHUS OCHOBHOIO, BCMOMOraTensHoro obopynoBaHus U TEXHONOMMYecKon 06BA3KM
arperaTtoB rmapoMeTarnyprmiyeckoro Npon3BoaCcTBa TSXKeNbIX LBETHbIX METAIIIOB;

- pa3paboTKn Mep No YCTPaHEHMWIO NepexoasLLmX U NPodUNakTUKe TUNOBbLIX MPUYUH OTKITOHEHUI OT YCTAHOBIIEHHbIX
pexXMMoB paboTbl, HEMNONAAOK U BHEMNMAHOBBLIX NPOCTOEB 060PYAOBaHMS;

- onpeaeneHnst Mep Nno npeaynpexaeHnto 6paka n NoBbILLEHUIO KavyecTBa NepepadoTKmM NOCTynarLwmx B
rmapomeTannyprmyeckoe npon3BoLCTBO MaTepUarnos;

- NPUHSATUSA PELLEHUI O pexnmax o6paboTku NOCTyNMBLUMX B NepepaboTKy LUMXThbl, PACTBOPOB, NyJbMbl, MMApaToB.,
CMEeKOoB, LWaMoB, 060OPOTHBLIX PAaCTBOPOB, MPOMbIBHbIX U CTOYHBLIX BOA, NPOAYKTOB BbILLEenavnBaHms u
knaccucmkawmu;

- opraHM3auun TEXHUYECKM NpaBUiibHON 3KCMyaTaumMmM OCHOBHOIO U BCromoraTenbHoro obopyaoBaHus,
TEXHOJOrMYECKON 0BBSA3KN N KOHTPOITbHO-M3MEPUTENbHBLIX YCTPOWCTB B OTAENEHNM OCHOBHbLIX Onepauuii
rmapomeTannyprmyeckoro npomM3BoacTBa;

- BeleHNs1 y4eTHOW U TEXHONOMMYECKON AOKYMEHTALMN Ha OYyMaXKHbIX M (MnK) 3NEKTPOHHBLIX HOCUTENSAX B OTAENEHWN
rMapomMeTaniypruyeckoro NpoM3BoACTBa

NMK-1.5.2: Ymeer:

- MCNoNb30BaTb MHAOPMALMOHHbIE TEXHOMOMMM N CpeacTBa ANsl aHann3a U NPoBeaeHNsS pac4eToOB NapaMeTpoB,
PEeXMMOB M NokasaTenen npolecca rmapoMeTanypriieckoro Npon3BoACTBa TSHKENbIX LBETHLIX METarsos;

- BblAEPXXMBATb TEXHOJOTMYECKME PEXMMbI HA 3a4aHHOM YPOBHE MO NOKa3aHWUAM KOHTPONbHO-M3MEPUTENbHbIX
nNpnbopoB 1 AaHHLIM aHaINM30B;




- KOPPEKTMPOBATb KIHOYEBLIE NapaMeTpPbl TEXHONOMMYECKUX MPOLIECCOB MMAPOMETas-NyprMyeckoro Npon3BoacTea
TSKENbIX LBETHBLIX METAsIoB, BNUSIOME HA KA4YeCTBO Nory4yaeMon NpoayKLUnm;

- YyNpaBnsATb NpoueccaMu ruapoMeTannypradeckoii nepepaboTky pyad U KOHLUEHTPATOB TSKENbIX LIBETHLIX METarnos,
NMPOMPacTBOPOB, MPOMbIBHbLIX U CTOYHbIX BOA;

- KOHTPONMpPOBaTb NPABUILHOCTb HACTPOWKN NapaMeTPOB TEXHONOMYECKMX arperaToB MMapomMeTannypruieckoro
NpOVN3BOACTBA;

- BbISIBNATb HapyLLEeHUs NpaBu 3KcriyaTaunum n TeXHUYecKkoro obenyxmeaHns obopynoBaHus
rMapoMeTannyprMyeckoro NpoM3BoACcTBa TSXKENbIX LIBETHLIX METaNoB

NMK-1.5.1: 3HaeT:

- pacnonoxeHue, yCTPONCTBO, Ha3Ha4YeHWe, NPUHLMN OENCTBUSA, TEXHUYECKMEe XapakTepPUCTUKN, Npasuna
obcnyxMBaHUs 1 aKkcnnyaTaumMm ruapomMeTaniypruieckoro 06opyaoBaHus (B TOM Yicne cocyaoB, paboTarowmx no
OaBIEHNEM) N TEXHOJOMMYECKON apMaTypbl (3aMOpHON U PErynNupytoLen apMaTypbl, CUCTEMbI TPYOONPOBOAOB,
HaCOCHOIO X03ANCTBA, 4O3MPOBOYHbLIX U MOAAILLMX YCTPONCTB U MEXAHU3MOB), MPUMEHSAEMbBIX KOHTPOJSIbHO-
N3mMepuTenbHbIX NPUBOPOR, CPeaCcTB aBTOMATUKM U CUTHaNn3aumm B 0TAENEHUN OCHOBHLIX onepaumi
rmapomeTanyprmyeckoro NpoM3BoAcCTBa;

- NPON3BOACTBEHHO-TEXHNYECKNE, TEXHONOMMYECKNE NHCTPYKLMN MO BEAEHUIO Onepauuin rmapomMeTanilyprmiyeckoro
NpOM3BOACTBA TAXKENbIX LIBETHbIX METAIOB,

- CNOCOObI BbISABMEHWS U PErMaMeHT AEUCTBMIA NO YCTPAHEHMIO BbISIBMEHHbIX HEUCNPABHOCTEN U OTKITIOHEHWI B
pexumax paboTel 06opya0oBaHNs B OTAENEHNN OCHOBHbIX ONepaumi rmapoMeTannypruieckoro Nnpon3BoaCTBa;

- TEOPUIO U TEXHOMOIUIO MMAPOMETaNNyprnyeckoro NpoOM3BoACTBa TSKENbIX LIBETHbIX METanmos;

- UIHCTPYKUMUM No obecneyvyeHnto COXpaHHOCTM AparoLeHHbIX MeTannoB 1 NPOAYKTOB, COAEPXKALLMX AparoLeHHble
MeTarnnsbl;

- TpeboBaHNst oxpaHbl TpyAa, NPOM3BOLACTBEHHOW CaHUTapWX, NPOMBILLIIEHHONW, 3KOJNTOTMYECKOW, MOXaPHOM 1
XUMUYECKOM 6e30nMacHOCTM B OTAENEHNM OCHOBHBIX ONepauuin rmgpomeTaniyprmyeckoro npoM3BoacTaa.

MK-1.6: Cnoco6eH opraHnsoBaTb paboTbl paboOTHUKOB OTAENEeHU OCHOB-HbIX onepauui npouecca
rmapomMeTanslyprumyeckoro npon3BoAcCTBa TAXeNbIX LBETHbIX MeTamnsioB

NIMK-1.6.2: YmeerT:

- onpeaendaTb BU3yarnbHO U MO KOHTPOSbHO-U3MepUTenbHbIM Npubopam cobnogeHne 3agaHHbIX PEXUMOB Ha
arperaTax oTAaeneHus ruapomeTannypruiyeckoro NpomM3BoacTBa;

- OLEHMBATb PUCKM 1 onpeaensaTb Mepbl N0 obecneyeHnto 6e30nacHOCTU TEXHONOMMYECKMX MPOLIECCOoB B OTAENEHNN
rMapomMeTaniypruyeckoro NpoM3BoACTBa

NIMK-1.6.1: 3HaeT:

- NPOM3BOACTBEHHO-TEXHUYECKNE N TEXHOMOrMYECKNe NHCTPYKLNK, TEXHOMNOrMYEeCKNe KapThbl, pernaMmeHThbl,
perynupyoLLme nopsgok U Nnpaeuna BedeHWs NpoLeccoB B OTAENEHUN TMAPO-MeTannyprmiyeckoro Npou3BoacTea;

- (hM3nKo-xumMmn4eckune nNpouecchl, MCNONb3yeMbI€ B IMOPOMETaNypruyeckom Npon3BoaCTBE TXKENbIX LBETHbLIX
MeTannos;

- UIHCTPYKLMK No obecneveHno COXpaHHOCTM AparoleHHbIX MeTanoB 1 NPOAYKTOB, COAEPXaLLUMX AparoLeHHbIe
MeTann.l;

- OCHOBbI 9KOHOMWKMW, OpraHu3aLmm Npon3BoACTBa, Tpyaa U ynpasreH s B TMAPOMETanlyprmieckomM Npon3BOACTBE;
- OCHOBbI MEHEXXMEHTA 1 KOPNOPATUBHOWN 3TUKKU, MPUHLMMNbI MOBLILLEHUS KayecTBa TPYAO0BOM XXMU3HN KONEKT1Ba

WNIMK-1.6.3:

BnapeeT HaBblkamu:

- KOHTPOIS BbIMOMHEHUS MPOM3BOACTBEHHBIX 3a4aHui U cobnogeHns paboTHMKaMM TEXHOSTOTMYECKMX MHCTPYKLMIA 1
pernameHToB;

- KOPPEKTMPOBKU AENCTBUN pabOTHUKOB NPU OTKMOHEHUSX U cOOsIX B BeAEeHNM OCHOBHbIX onepaumin npouecca
Npon3BOACTBA TAXKENbIX LIBETHbIX METANMNOB,

- KOHTpONs cobnoaeHns paboTHMKaMu TpeboBaHUIN OXpaHbl Tpyaa, NOXapHON, NMPOMBbILLIIEHHOW, XMMUYECKOWN U
aKonormyeckon 6esonacHocTn

YK-1: Cnoco6eH ocyLecTBNATbL NOUCK, KPUTUYECKUINA aHanu3 U CUHTe3 nHdgopmaumm, NPUMEHATb CUCTEMHbIN
noaxon ANA pewweHus nocTaBieHHbIX 3aaay

NYK-1.1: HaxoguT n aHanuaupyeT umetoLLyocs MHOopMaLmIo A peLleHns NocTaBneHHbIX 3agad

NYK-1.3: AHanusupyeT npeaniaraemoe peLleHne ¢ y4eTOM ero JOCTOMHCTB U HEOOCTaTKOB

NYK-1.2: NpegnaraeTt NyTu peLlleHns 3agayn Ha OCHOBE CUCTEMHOro noaxoaa

YK-2: CnocobeH onpenenaTb Kpyr 3agayv B pamMKax NOCTaBMeHHOW LieNiv U BbioMpaTb OoNTUManbHble
CNoco6bl UX peLleHus, UCXoAA U3 AeNCTBYHOLNX NPABOBbIX HOPM, UMEKLLUUXCSH PECYPCOB U OrpaHUYEeHUn

NYK-2.1: OnpegensieT Cpoku, pecypchbl, UCNOMNHUTENEN ANS peLleHnst 3agayn

NYK-2.3: TpoBoaANT TEXHUKO — 3KOHOMUYECKOe 060CHOBaHUE, aHanM3nMpyeT afekBaTHOCTb MPUHUMAEMbIX peLLIEeHNI
C Y4eTOM AENCTBYIOLLMX MPABOBbIX HOPM

NYK-2.2: OnpegensieT onTumarsbHble cnocobbl peLleHns 3agad

YK-4: Cnoco6eH ocyLlecTBNATL AeNIOBYH KOMMYHMKaLMIO B YCTHOW U NTMCbMeEHHOW chopMax Ha
rocyaapctTBeHHOM s3bike Poccunckon ®epepaumm n MHocTpaHHOM(bIX) A3blke(ax)

NYK-4.1: BoibrpaeT KOMMYHUKaTUBHbIE TEXHONOMMU OBLLEHMS Ha roCcy4apCTBEHHOM U MHOCTPAHHOM A3blKax




NYK-4.3:

obpaTHo

BbinosnHsieT nepeBof NpogeCccrMoHanbHbIX TEKCTOB C MHOCTPaHHOTO (-blX) HA FOCYAAPCTBEHHBIN A3bIK U

NYK-4.2:

OcyLLI,E‘CTBJ'IFleT OENOBYIO NepennCcKy Ha rocyaapCTtBeHHOM N MHOCTPaHHOM A3blKaxX

YK-9: CnocobeH ncnonb3oBaTh 6a3oBble ged)eKTonornyeckue s3HaHusi B coumnanbHON U npodgeccruoHansHom

ccepax

NYK-9.1:

anMeHﬂeT 0asoBble D,e(beKTOJ'IOI'VI‘-IeCKVIe 3HaHNA BO BCEX ccbepax OeATenbHOCTU

NYK-9.3:

COBepLLIeHCTByeT Ll,ed)eKTOJ'IOFVI‘-IeCKI/Ie 3HaHWUA

NYK-9.2:

BbibupaeT MeToabl U NpreMbl OLEHKM NMpodeccuoHanbHol cpeapi

B pe3ynbTaTe 0cBOEHUSI AMCHUIJIMHBI (MOAYJIS1) 00Y4AIOUIUICS H0/KEH
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3HaTh:

3.1.1

1. Knaccuukanuio 1 GU3UKO-XUMHUECKUX OCHOBBI COBPEMEHHBIX IMHPOMETAILTypPTHUECKHX MTPOIIECCOB.

3.1.2

2. MeTomOoIOTHIO ONPEIeNICHHs] BEPOSTHOCTH IIPOTEKAHUS PA3INYHBIX THPOMETALTYPIUIeCKUX PeaKkuuil, 000CHOBaHUS
yCIIOBHH TIepepabOTKH ChIPbs IIBETHOH METalTypruu.

3.2

YMmernb:

3.2.1

1. Vicrionp30BaTh METOOJIOTHIO ONIPEAEIECHHs BEPOATHOCTH MPOTEKAHNUS PA3TMYHBIX MTUPOMETALTYPIrHUECKUX PEaKIHiA.

322

2. ®opMymupoBaTh PEKOMEHAINH 110 BBIOOPY yCIOBHH IePepabOTKH CHIPhS IBETHOW METaJLTypIUH.

33

Baagern:

3.3.1

1. HpI/IMeHﬂTB METOAbI OITPEACIICHUA BEPOATHOCTHU MMPOTCKAHUA PA3JIMIHBIX MCTAJIITYPIrU4€CKUX peaKHHﬁ.

332

2. HaBbikaMu IPOBOAWTH aHAJIU3 c])a30130r0 COCTOSIHUA UCXOJAHBIX PEAr€HTOB U MPOAYKTOB peaxum“[ Ha OCHOBC
TMMOTCHIUAJIBHBIX JUarpamMm.

4. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOOYJIA)

Kon

Pasznen 1. ZKujakoe cocTosiHue BellleCTB

HaunmeHnoBaHue pa3ieioB U TeM /BU] Cemectp | YUacoB | Komneren- | Jlutep | Pecy | Uute | Ilpumeuanue
3aHATHS 3aHATHA/ / Kvypc 197074 arypa | pcel | paKT.




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
1.4
J1.2
JI1.3]1
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
1.4
J1.2
JI1.3]1
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
1.4
J1.2
JI1.3]1
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
1.4
J1.2
JI1.3]1
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
1.4
J1.2
JI1.3]1
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
1.4
J1.2
JI1.3]1
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
1.4
J1.2
JI1.3]1
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
1.4
J1.2
JI1.3]1
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
1.4
J1.2
JI1.3]1
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
1.4
J1.2
JI1.3]1
2.1
2.2
J2.3




53

@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
1.4
J1.2
JI1.3]1
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 | JI1.4
KMHETHKA NIPOLECCOB UCIIApEHUs, NOIIK-7.3 | JI1.2
KOHJICHCAINH. JIUCTHIISAIINS, HNOIIK-6.1 | JI1.3J1
cyOnuManus, peKTu(UKaIHs METalIOB U HOIIK-6.2 2.1
HUX coequHeHH. TeopeTnyeckue 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 | Kopmrynos B. B., Pacyer mmXTHI IUTS TUTABKA METAJIOB: yueOHOE Omck: OMckwid https://biblioclub.ru/in
u6ees E. A., nocobue rocy1apCTBEHHbII dex.php?
[Tasnos B. I1. TEXHUYCCKHH page=book&id=49333
YHHUBEPCUTET 8
(OMI'TY), 2017
JI1.3 | boraanosuy K. U. Cepebpo, cBUHEL U IWHK: MOHOTpadus [etporpan: 6.1., 1919 |https:/biblioclub.ru/in
dex.php?
page=book&id=46918
0
JI1.4 [KpamenunuukoBa H. | OCHOBBI TEXHOJIOTHHU ITOPOIMIKOBOIL Homxap-Ona: https://biblioclub.ru/in
I'., Anubexos C. S, METAJUTYprHH: yueOHOe TTocobue IToBomkcKuit dex.php?
®ertucos I'. I1. roCyIapCTBEHHBIH page=book&id=45948
TEXHOJIOTUYECKUI 6
yHuBepcuret, 2016
6.1.2. JlonosiHuTEILHASA JIUTEPATYpPa
ABTODBI, COCTaBUTEIH 3arnaBue UznarenscTBo, TOX On.aapec
JI2.1 |Makapos A. H. TemnooOMeH B 3JIEKTPOIYTOBBIX 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'ymumamb6apos C. . | braroponnsie 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. KOpPpPO3Hs METAJLIOB U CIIOCOOBI 3alUTHI OT Hee, | Taranpor: FOxHbIiH 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 | EnHOE OKHO mocTyma K HHPOPMaHOHHEIM pecypcam
6.3.2.2 | KoHCybTaHT-IITIOC
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
THIA, KYPCOBOFO MPOSKTHPOBAHIS! cToi, cTyn, TymOa. KommbproTep mpenomaBaTens C JIOCTYIIOM B HHTEPHET,
225 ’ 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=493338
https://biblioclub.ru/index.php?page=book&id=469180
https://biblioclub.ru/index.php?page=book&id=459486
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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