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1. llesu u 3212494 AU CIUILIHHBI

JucrumimHa « MeTauryprusi 4epHbIX METaJUIOB» 3aHUMAET BaKHOE MECTO B CHCTEME
MOJITOTOBKH CTYIECHTOB. J(uciumimaa « MeTauTyprust Y4epHBIX METAILIOBY MPUHAIICKHAT K
npodeCcCHOHAIbHOMY UKy 0a30BOM yacTu AUCHUIUINH. [{enpio npenogaBanus
JTUCITUTUTMHBI « MEeTauTyprust YepHBIX METAJLIOBY SIBISICTCS 03HAKOMJICHUE CTYICHTOB C
OCHOBHBIMH BUJIAMH METAJLTyPTHYECKUX TEXHOJIOTUH, MX Ha3HAYCHUEM U 3HAYMMOCTBIO B
IIPOU3BOJICTBEHHOM TIpoliecce. 3aadaMu U3y9YeHHsI TUCIUTLTAHEI SIBISIIOTCS HAYYUTh
CTYJICHTA: — PACCUUTHIBATH U aHAJTU3UPOBATh XUMHUCCKUE U (PU3HKO-XHMHUICCKUC
TIPOIIECCHI, TTPOIECCHI MACCOTIEPEHOCA, TPOUCXOIAIINE B TEXHOJIOTHUSCKHX TIPOIEccax
nepepaboTku (oOoramieHus) MUHEPaJIbHOTO ChIPhS, MPOU3BOJICTBA K 00PaOOTKH YEPHBIX
METaJUIOB; — BEIOMPATh pallMOHATILHBIE CIIOCOOBI MPOM3BOACTBA U 00PAOOTKH YEPHBIX
METaJUIOB, PACCUMTHIBATh MaTepUATbHbIC OaTaHChl TEXHOJIOTUYECKHX MTPOIIECCOB MX
IPOU3BOJICTBA; — MPOTHO3UPOBATH HA OCHOBE MH(POPMAITMOHHOTO MTOUCKA
KOHKYPEHTOCIIOCOOHOCTh MaTepualia U TEXHOJIOTHH; — IPUHUMATh TEXHOJIOTHUECKUE
pelleHus1, TO3BOJISIONINE HCTIOIBb30BaTh O€30TXOJHBIE U pecypcocOeperaroime
TEXHOJIOTUU B METAJLUTYPTHH.

Kparkoe conep:xanue 1uciUNJIMHBI

N3nararorcs TeopeTHYeCcKrue OCHOBBI M TEXHOJIOTHS IIPOLIECCOB, TPOTEKAIOIINX ITPU
I00BIYHM, 00OTAIIEHNH, OKYCKOBAHUH KEJE30PyIHBIX MaTEPUAIOB, IPOU3BOJCTBE YyTryHa U
CTaJHu.

2. Komnerenuuu ody4awmerocsi, GopmupyemMbie B pe3yJbTare 0CBOCHMSI
AUCIHUANIMHBI

[TnanupyemMplie pe3yabTaThl OCBOSHUS [Tnanupyemblie pe3yabTaThl
OII BO (xoMrmieTeHIIin) O0y4eHUs 110 TUCIUTUTHHE

3naet: [Ipupony XMMHUUECKUX peaKLnid,
MCITOJIb3YEMBIX B METAJUTYPTHUECKUX
MIPOU3BOJICTBAX; TEOPETUUECKUE OCHOBBI
TEXHOJIOTUN arjIoIOMEHHOTO MMPON3BOJICTBA;
CYIIHOCTb CITOCOOOB BHEMEYHOH 00pabOTKH CTaNH;
TEOPETHYECKHUE OCHOBBI KPUCTAUTH3AIINN U
3aTBEPICBAHUS CTAJIN; PUHLIUIIBI OCHOBHBIX
TEXHOJIOTUYECKHUX MPOIECCOB MTPOU3BOJICTBA U
00pabOTKH YepHBIX METAIIJIOB, yCTPOICTBA U
000pymoBaHUE ISl UX OCYIIECTBICHUS; UCTOPHIO,
COBPEMEHHOE COCTOSIHUE U MEPCIEKTUBBI PA3BUTHS
MPOU3BOJICTBA YEPHBIX METAJIIOB

YMeeT: AHAIM3UPOBATH YCIOBHS MPOTEKAHUS
MPOLIECCOB MOIY4YeHHsI U 00pabOTKU YEPHBIX
METAJIJIOB; aHAIU3UPOBATh XUMUYECKUE PEAKLIUH,
WCITOJIb3yEeMbI€ B METAJITyPTrHY€CKUX
MPOU3BOJICTBAX; PEIIATh TUIIOBBIE 33]]aU 110
OCHOBHBIM pazjiesiaM Kypca; UCIIOIh30BaTh
CIIPaBOUYHYIO JIUTEPATYPY AJIs1 BHIOJIHEHUS
[pacyeToB

meer npakTudyeckui oneIT: MeTonamu aHanusa
TEXHOJIOTUYECKUX MPOIECCOB U UX BIMSHUS Ha
KaueCTBO MOJyYaeMbIX M3IEJINIA; METOAAMH pacyeTa

OIIK-4 CnocobeH mpoBOIUTH U3MEPEHUS
HaOmoneHus B cepe nmpodeccuoHaaIbHOM
JesITeTbHOCTH, 00pa0daThIBaTh M MPEICTABIAT
OKCTIEPUMEHTAJIBHBIC JaHHBIC




MoKa3arelsieil MpoLeccoB MOMyYeHHUs U 00pabOTKH
YEPHBIX METAJIOB; HABBIKAMU MTOUCKA, 00paOOTKH 1
aHaJIM3a JIMTEPATYPHBIX HCTOUHUKOB U WH(OpMAITUU
IUTS €€ IPUMEHEHHSI B TPAKTUICCKUX CUTYAIIUsX;
HaBBIKAMU ITOMCKA U aHau3a HHPOpMAIIH 00
OCHOBHBIX TEXHOJIOTHSIX TIPOU3BOICTBA YEPHBIX
METAJUIOB M KOHCTPYKILIUSAX COBPEMEHHBIX arperaroB

OIIK-8 CniocobeH moHUMaTh IPUHLUITEI PaOOTHI
COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTUHN U
MCIIOJIb30BaTh UX JUISl pelIeHUs 3a/1a4
npo¢eCCHOHAIBHON AEATEIbHOCTH

3HaeT: CTpYKTypy YEpHBIX METAIJIOB; (PU3HUKO-
XUMUYECKUE CBOMCTBA IIMXTOBBIX MAaTEPHUAIIOB U
TOILIMBA, IOCTYMAIOIINX B IJIABUJIbHBIE arperaThl;
(U3UKO-XUMHUYECKHUE MPOIIECCHI, JIEXKAIINE B OCHOBE
[IpOLIECCa BBIIUIABKYA YEPHBIX METAJUIOB;
TEIJIOTEXHUYECKHE OCHOBBI METAJTYPrU4E€CKHUX
[IPOLIECCOB; HA3HAYEHHUE U CBOWCTBA OTHEYIIOPHBIX
MaTEPHAJIOB; YCTPOMCTBO IIJIABUJIBHBIX arperatoB U
X TEXHUYECKUE XapaKTEPUCTUKH; COCTaB U
CBOMCTBA 3aIPAaBOYHBIX MaT€pUaIOB; OCHOBHBIE
TOII nponsBoncTBa UyryHa, CTajlu U
(beppocIuIaBoB; B3aUMOCBSI3b PEeKUMa
TEXHOJIOTUYECKUX MPOLECCOB U KAYeCTBA
MPOAYKTOB INIABKH

Ymeer: [lonOuparh 1 paccuuTHIBaTh COCTAB
[IMXTOBBIX MaTEPUAIIOB; OCYIIECTBIATh ONEPALNH
10 MOATOTOBKE IIMXTOBBIX MATEPUAJIOB K IIJIaBKE;
QHAJIM3UPOBATh KAYE€CTBO ChIPbSI M TOTOBOMN
[IPOAYKLUU; PACCUUTHIBATD TEIUIOBOU U
MaTepuaibHbIN 0ajlaHC BBIIJIABKU YEPHBIX
METAJIJIOB; BBIIIOJIHATH IIPOU3BOICTBEHHBIE U
TEXHOJIOTUYECKHE pacyeThl; paboTarh ¢
TEXHOJIOTUYECKOM, KOHCTPYKTOPCKOH,
OpraHU3alMOHHO-PACTIOPAAUTETBHON
TOKYMEHTAIMEHN, CIpaBOYHUKAMH U JPYTUMHU
MH(GOPMAITMOHHBIMU UCTOYHUKAMU; HAXOAUTh
HEOOX0IUMYI0 HH(POPMALIUIO, TTOJIb30BATHCS
OCHOBHBIMH CJTYKOaMH TJI00ATBHBIX CETeH

lMeeT npakTU4EeCKUN OMBIT: YIIPaBICHUS
rnapamMeTpaMu TEXHOJIOTMYECKOTO Mpouecca
[IPOU3BOJICTBA YEPHBIX METAJUIOB, B TOM YHCIIE C
VCITOJIb30BAaHUEM CPEJICTB ABTOMATU3alINY;
HKCIUTyaTalluy TEXHOJIOTUYECKOT0 000py/10BaHUs,

HCITIOJIB3YEMOI'0 B IIPOMU3BOACTBE YEPHBIX MCTAJIJIOB

3. Mecro aucuuniuHbl B ctpykrype OII BO

[TepeueHb MpeEANISCTBYOMIUX TUCIUTUIHH,
BHJIOB PabOT yueOHOTO IJ1aHa

[TepeueHb MOCTEMYIONIMX AUCIIUTLINH,
BHJIOB paboT

1.0.18 Metpoorusi, cTaHaapTU3aIus U
cepruduxanms,

1.0.22 TenmomaccooOMeH B MaTepuanax u
[poLeccax,

1.0.13 Uudopmarrka u nporpaMMHApPOBaHUE,
[Ipon3BoicTBEHHAs TPAKTUKA (OPUEHTUPOBAHHAS,
nudposas) (4 cemecTp)

1.0.23 Mertonbl aHanu3a u 00pabOTKH
KCIIEPUMEHTAJIbHBIX JAHHBIX




Tpe6OBaHI/IH K «BXOOHBIM» 3HAHUAM, YMCHUAM, HABBIKAM CTYIACHTA, HCO6XOI[I/IMBIM
IIp1 OCBOCHUU ,ZIElHHOfI JAUCTUITIINHBI 1 HpH06peTCHHI>IM B PC3YJIIbTATC OCBOCHUA

MpCAMICCTBYIOIMUX JUCHUIIINH:

Hucuunimza

TpeboBanus

1.0.18 Metponorusi, cTaHaapTU3aus u
cepruduxanus

3naer: OCHOBBI IPOBEACHUS U3MEPEHUN U
HaOIOIeHUH; TpeOOBaHMSI CTaHIAPTOB K
n3MepeHusM 1 HaOmroneHusiM, OCHOBHBIE
HOpPMAaTUBbI, HEOOXOIUMBIE JIJIsl MPOQECCUOHATEHOM
nesTenpHOCTH YMmeeT: [IpoBoguTe n3MepeHus u
HAOJIOIEHHUS C YYETOM TpeOOBaHUN CTaHAAPTOB,
AHaJIU3UPOBATH, COCTABIIATH U IPUMEHSTH
TEXHUYECKYIO JoOKyMeHTanuto Mmeet
MPAKTUYECKUI ONBIT: BiiaieHns: HaBbIKaMu
00paboTKH M MPeACTaBIECHUS KCTIEPUMEHTANIBHBIX
naHHBIX, Pemenwst 3a1a4 npodeccruonaibHON
NESTEIbHOCTH C YY€TOM TPeOOBaHUM NeHCTBYIOIMINX
HOPMAaTHBOB

1.0.22 TenmomaccooOMeH B MaTepuaiax u
nporeccax

3naet: Termodu3nueckne XapakTepUCTUKU pabounx
Cpell; OCHOBHBIE 3aKOHBI IIEPEHOCA TEIIOTHI
TETUIOTPOBOTHOCTHIO, KOHBEKITUEH U H3ITydYeHUEM;
OCHOBBI TEOPHUHU TEMIIOMACCOOOMEHA, 3aKOHBI
NepeHoca, PeXKUMBI IBUKESHUS KUIKOCTH U Ta3a,
JIEMEHTHI TEOPUH 110J00HSI, OCHOBBI TEINIOOOMEHA
U3JTy4CHUEM, MEXaHU3M TEIUIO- U MacCOOOMEHa, a
TaKXKe CBA3b MEX]ly STUMHU IPOLIECCaMu B
3aBHCUMOCTH OT TUAPOJMHAMUYECKON 00CTaHOBKH
nporecca, Maremaruueckre Moziesu POLECcCOB
TeruioooMeHa (nuddepeHaIbHbIe YPaBHCHHS
TEIIONPOBOTHOCTH, UHTETPAJIbHBIE YPABHEHUS
[paInaIOHHOTO TEIUI000OMEHA, YpaBHEHUE
TeIUIoNepe1auy, ypaBHEHHE TEIIOBOIO OasiaHca);
NPUHIHIIBI pacyeTa TEIIO0OMEHHBIX anmnapaToB
Ymeet: [IpaBUIbHO BBIOMpATh U ONPEAETATH

K03 PUIHEHTHI TeII000MEHA; TPUMCHSITh
pas3IMYHbIe METOABI PEIIEHUs 3a/1a4 TeMJI000MeHa;
MCTIOJIb30BaTh OCHOBHBIC TIOHSTHS, 3aKOHBI U
MOJIETTU TIPOLIECCOB TEIIO-MACCONEPEHOCa;
CHCTEMaTHU3UPOBATh TEIUIOBBIE U AU Py3nOHHBIC
[POIIECChI; MPOTEKAIOIINE B arperarax; NpoBOAUTh
TEOPETUYECKUI aHAIN3 PEalIbHBIX MPOLIECCOB,
Maremarudecku GpopMynupoBaTh 3a1auu
TETUTOTIPOBOTHOCTH JIJIS TEJ MPABUIBLHON (POPMBI,
BJIaJICTh METO/IaMH pacueTa IPOoLECCOB
TETIOMAacCOOOMEHa MPH PEIICHUH KOHKPETHBIX
3ajia4 JBMO)KEHUS KUIKOCTH U rasa,
TETUIOPOBOTHOCTH, TIEPEHOCA KOJIMYECTBA
NIBIDKEHMSI, TeIJIa U BellecTBa Mmeer npakTuueckuit
omnbIT: BrasieHust HaBbIKAaMH pacyera
TEIIO0OMEHHBIX alnapaToB MPHU PEIIEHUH
KOHKPETHBIX 33124 B 00JIACTH PO eCCHOHATBHOM
nesTeabHOCTH, BiaseHus pa3anuyHbIMU METOIAMU
peleHus 3a/1a4 CTAlMOHAPHON U HECTAlMOHAPHOU
TEIUIONPOBOIHOCTH /7S T€J MPABUIBLHON (OPMBI,

HaBbIKaMU NPUMCHCHHA MCTOAOB SKCIICPUMCHTA U




pacueTa TeII09HEepreTHUeCKOro 000pyIOBaHHS

1.0.13 UndopmaTrika 1 MporpaMMHUpPOBaHNE

3naeT: OcHOBBI HH(OPMAIIMOHHBIX TEXHOJIOTHUH,
MaKeThl MPUKJIAHBIX IPOTPaMM ISl PEIICHHUS 33139
B 00J1aCTH PO ECCHOHAIBHON AEATETbHOCTH,
OCHOBHBIE METOJIBI, CITOCOOBI U CPEICTBA
MOJTY4YEHHUs, XpaHEHUs U iepepaboTKu HHPOpMaIH
C TIOMOIIBIO KOMITBIOTEPOB U KOMITBIOTEPHBIX
cpeactB Ymeert: [IpuMeHATH MporpaMmMHoe
oOecriedyeHrne M KOMITBIOTEPU3NPOBAHHBIE METOIBI
00paboTKH oLM(pPOBAHHBIX OOBEKTOB JUIAPACUETOB
W aHaJM3a 00BEKTOB M MPOIECCOB, Mcmonb3oBaTh
OCHOBHBIE TEXHOJIOTUH TIepeadyl HH(popMaluu B
Cpele JIOKaJIbHBIX cerel, cetu Internet;
MCII0JIb30BaTh AJIEMEHTAPHbIE HABBIKH
QITOPUTMHU3AINH U TIPOTPAMMHUPOBAHHS Ha OTHOM
U3 SI3IKOB BBICOKOTO YPOBHS KaK CPEJICTBO
POTPaMMHOTO MOAETHUPOBAHUS U3yIaeMbIX
00BEKTOB U TpolieccoB MIMeeT npakTHUECKU OIBIT:
Pemenus 3aga4 B 061acTi mpodeCcCHOHAIBHON
NesITeIbHOCTH C UCTIOJIb30BaHUEM
UH(QOPMAITMOHHBIX TEXHOJOTHIA 1 TIPUKIIATHBIX
pOorpaMMHBIX cpencTB, Haubonee
[pacTipocTpaHeHHBIMU O(DUCHBIMU H
MaTeMaTUYeCKUMU MTaKeTaMH

[Tpon3BoCTBEHHAS MPaKTHKA (OPHEHTUPOBAHHAS,
udposast) (4 cemectp)

3HaeT: 0COOEHHOCTH NMPUHATHUS U
[peann3alMuopraHu3allMOHHbIX, B TOM YHCIIE
YIIPABICHUYECKUXPEILIECHUN; TEOPETUKO
METOJI0JIOTMYECKHAE OCHOBBICAMOPA3BUTHSI,
caMOpeaan3alyy, UCIIOJIb30BAaHUATBOPYECKOIO
MOTEHIaIa COOCTBEHHONIEATEIbHOCTH; OCHOBHbIE
Hay4HbIE [IKOJIBIIICUXOJIOTUN U YIIPABJICHUS;

1A TEIbHOCTHBIMIIONXO/I B UCCIEAOBAHUM
JIMYHOCTHOTO Pa3BUTHSA; TEXHOIOTUIO U METOIUKY
CaMOOLICHKH; , yPOBHHAHAJIN3A IICUXUYECKHUX
SIBJICHUH., CYLITHOCTh M 3HaueHUEeHH()OpMaIIMOHHBIX
TEXHOJIOTUN,0NIEPALIMOHHBIE CUCTEMBI,
(bailnoBBIECTPYKTYPBI U
M0JIb30BaTENbCKUENHTEPPEICH, HTHPOPMALIMOHHBIE
pecypchbl HITPOrpaMMHOE oOecrieueHrue YMeeT:
OTpeAEIATh IPUOPUTETHITPO(PECCHOHATEHON
NesITEIbHOCTH U CIIOCOOBI €eCOBEPIIICHCTBOBAHUS Ha
OCHOBE CaMOOILIEHKH;pa3padarbIBaTh,
KOHTPOJIMPOBAaTh, OLICHUBATH UHUCCIIEA0BATh
KOMITOHEHTHI PO(ECCUOHATILHOUIEATENBHOCTH;
[JIaHUPOBATh CAMOCTOATENbHYIOAEATEILHOCTD B
perieHny npodeccuoHalbHbIX3a/1ad., UCIIO0Ib30BATh
[IPU UCCIIEJOBAHUUCUCTEM JIOTUCTUKHU
MOIXOISIIINEMATEMATHYECKUE METOBI
CHUCTEMHOI0aHaJIN3a, CHCTEMHOIO ITPUHATHUSA
[PELIEHUI;COCTABIIATh TUIIOBHIE
JTOKyMEHTBI,00pa3yrommecs B
NeATEebHOCTUIIpEANpUATHNA VIMeeT mpakThuecKui
OTIBIT: HaBbIKAMUOIIpeesIeHUs () (HEeKTUBHOTO
HaIPaBJICHUSICHCTBUIN B 0071aCTH
npogeccHoHaIbHOWESTEIbHOCTH; CII0OCO0aMU

NPUHATHS pellIeHUuIiHA YPOBHE COOCTBEHHOM




npodecCHOHATBHONIESI TETLHOCTH;, HABBIKAMU
MJIAaHUPOBAHUSICOOCTBEHHON TTPOQEeCCUOHATHEHOM
ACATCIIBHOCTU., IIOATOTOBKU UIIPCIOCTABICHUA
rpad)uIecKoro MaTepHaa,cCoOTBETCTBYOIIETO
TpeOyeMOMy KaueCTBY HCOBPEMEHHBIM
dhopmaram;caMOCTOATEILHOTO TOUCKanH(OPMAITIHI
Ha 3a/TaHHYIO TECMY MMPUITIOMOIIH ITOUCKOBBIX CUCTEM
Yandex,Google, B Tom unciie B nHGOpMaAIMOHHO-
CIIPAaBOYHBIX CUCTEMAX C OTKPBITBIMIOCTYIIOM,

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6m1as TpyA0€eMKOCTh JUCHUIUIMHBI cocTaBisieT 3 3.e., 108 4., 56,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue
Bcero |10 cemMecTpaM B yacax
Bun yue6Ho# paboThl
4acoB Homep cemectpa
5

O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 108 108
AyoumopHvie 3auamusi: 48 48

Jlexuuu (JI) 32 32

[IpakTHyeckue 3aHATUS, CEMUHAPHI U (W) APYTHE BUAbI ayTUTOPHBIX 0 0
sanstuii (I13)

Jlabopatopusie pabotsl (JIP) 16 16
Camocmosmenvuas paboma (CPC) 51,5 51,5

KonsepropHoe nmponsBoacTtBo: KoHBepTopHas jiaBka B 10 10
MHTEPaKTUBHOHN (pOpME METOIOM «IIIEKTPOHHBIX CUMYIISALIUIDY

[ToBTOpEeHME 3HaNl OTYYEHHBIX B XOZ€ U3YUEHHMSI IPEAIIECTBYIOMNX
qUCLUIIINHAX. POl OCHOBHBIX METAJUIyPrHYECKUX IIPOU3BOJCTB B 10 10
COBPEMEHHOM MUDE.

MapTreHoBCKO€ TPOU3BOACTBO: MapTeHOBCKasl MIaBKa B 10 10
WHTEPaKTUBHOHN (pOpMe METOIOM «IJIEKTPOHHBIX CUMYIISALINID

JloMeHHO€E MPOU3BOACTBO: YCTPOMCTBO JOMEHHOM 1euu. J[BrkeHue
LIMXTOBBIX MaTepUajoB U ra3oB. OnpeneneHne ONTUMaIbHOU PyIHOM 10 10
Harpy3KH U e€ perylnupoBaHue U Jp.

OneKTpocTaenIaBuIbHOE IPOU3BOACTBO: DIIEKTPOLYroBas IIaBKa B 115 115
WHTEPAKTHUBHOIN (pOpME METOIOM «IJIEKTPOHHBIX CUMYIISIINIDY ’ )
KoHcynpranyy u npoMeKyTO4Hast aTTeCTalus 8,5 8,5
By koHTpoIIs (3adeT, 1ud.3aueT, SK3aMeH ) - 9K3aMeH

5. Conep:kaHue IMCUUNIMHBI

O0beM ayIUTOPHBIX 3aHITHI
pasjz[.gena HaumenoBanue pa3aenoB JUCIUIIIINHBI 110 BUJaM B 9acax
Bcero J| 113 | JIP
1 BBoaHas nekuus. OCHOBHbIE TOHATHS. POJIb OCHOBHBIX 4 4l o 0
METaJUTyPru4eCKuX MPOU3BOACTB B COBPEMEHHOM MUDE.
2 |[Ipou3BOACTBO Xkeje3a, YyryHa U CTajlu 14 6| 0 8
3  |domeHHOE MPOU3BOACTBO 14 6 0 8




4 |MapTeHOBCKOE TPOU3BOACTBO 6 6] 0

W

KoHBepTepHOE PON3BOJICTBO

[@)
(o)}
(e

()

6  |9nexTpocTaneruiaBuIbHOE IPOU3BOJACTBO 4 41 0

5.1. Jleknun

No Ne
JeKIuujpas3aena

HanmenoBanue Ui KpaTKOC COACPIKAHUC JICKIIUMOHHOTO 3aHATHA

Koi-
BO
4acoB

BBopanas nekius. OCHOBHbIE MOHATHS. PoJIb OCHOBHBIX METAJUTypPru4eCcKux
[IPOU3BOJICTB B COBpeMEHHOM Mupe. CofepkaHue U 3a/1a4u Kypca, €ro CTPYKTypa,
00BbeM, TpeOOBaHUS 0 Kypcy, OCHOBHAs M JIOTIOJIHUTENbHASI TUTEPaTypa,
WHTEPHET-PECYPCHI, OCHOBHBIE TEPMUHBI. JKene30yIiepoanucThie CIIaBbl —
OCHOBHOM KOHCTPYKIIMOHHBIM MaTrepuan co-BpeMeHHOCTH. CocTosiHue
CTaJIeIIaBUIBLHOIO IPOU3BOICTBA B Poccun 1 B MUpe, €ro dKOJIOTHYECKUe
npo6nemMbl. CTpYKTypa COBPEMEHHBIX METALTypruueCKUX KOMILJIEK-COB -
MHTETpUPOBaHHbIE U MUHU-3aBOIbl. OObEMBI TPOU3BO/ICTBA CTAJIU 110 PErMOHAM U
BUJIaM CTaJIeIUIaBIIIbHBIX NepeenoB. CpaBHEHNE 0000IIEHHBIX TEXHUKO-
PKOHOMMUECKHX IOKa3aTeel pa3InyHbIX BUJIOB NepeaenoB. Pecypco- u
PHEProeM-KOCTh Pa3IMUHbIX CTaJIEIIaBUIbHBIX NPOLIECCOB, HAPABICHHUS 110 X
MTOHIKEHUIO.

[TponsBoxacTBo xene3a, uyryHa u cranu. Tema 1.1. [ToqroroBka mmxToBBIX
MaTepualioB K JoOMeHHOM 1uiaBke. 1.1.1. XapakrepucTrka xeae3HbIX py/.
DKenezopynHble MUHEpalibl U TUITBL. TpeOOBaHUS K KaUECTBY JKEJIE€3HBIX PY/.

[ [puHIMITBI METAIUTYPTHYECKOM U SKOHOMUYECKOM OLIEHKHU PYJHOTO CHIPBSI.
DaxTopbl ONpenesIomue peHTa0eIbHOCTh IPOMBIIUIEHHONW NepepadoTKU pyabl
TAaHHOTO Me-CTOpOKAeHUs. TpeboBaHUs, TPEIBIBICHHBIE K JKEI€30pyAHOMY
CBIPBIO CO CTOPOHBI TI0MeHHOM miaBku. 1.1.2. KommuiekcHsie pyabl. OCHOBHBIE
pYZIHbIE MUHEpAJIbl M TUIIBI KOMIIEKCHBIX pyA. TpeOoBaHUs YepHOI MeTauTypruu
K KOMIUIEKCHBIM pyaaM. 1.1.3. dmrockl ToMeHHO# miaBku. Ponb ¢urocos B
TOMeHHOM naBke. Tumel Gar0coB: OCHOBHBIE, KUCIIBIE, INIMHO-3€MUCTBIE.
TpeOoBaHUs K XUMHUYECKOMY COCTaBYy (IIFOCOB. 3aMEHUTENH Pyl U (pi1ro-coB.
B03MOXXHOCTB 3aMEHBI Pyl U (IIFOCOB OTXOJIaMU Pa3JIMYHBIX POU3BOJCTB. Xa-
PaKTEPUCTUKA OTXO/I0B NEPEEIIBHBIX METAJUTYPIrUUYE€CKUX U APYTUX TPOU3BOACTB:
YYTYHHBII CKpall, MApTEHOBCKUE, KOHBEPTEPHbBIE, CBAPOYHBIE U APYTHUE IIJIAKH,
OKa-JINHBI, TUPUTHBIE OTapKH, KOJIOIIHUKOBAS MbLIb, IUIAMBI TA3004YUCTOK U JP.
1.1.4. IpoGnenune u usmenvuenue. Llenps u xapakrepuctuka nporeccos. CriocoObl
NPOOJIEHUs U U3MeNbUeHHsI. YCTPOHCTBO M MPUHIUI paboThl pOOUIOK 1ist
KPYITHOTO, CPETHET0 M MEJIKOTO Apo0ieHus. MenbHULbI U1l U3METbYCHUS
MaTepHasoB. YCTPOHCTBO M MPUHIUI pa-00Thl 6apabaHHBIX MEJIBHUIL: IIAPOBBIX,
CTEP>KHEBBIX, CAMOM3MEIIBUCHHUS, pyora-jiednsix. 1.1.5. ['(poxouenne n
kinaccudukarys. Lenb u cnocoObl pa3aesieHust ChIy4uX MaTepHaioB 10
KPYTTHOCTH. YCTPOMNCT-Ba U IPUHLUII pabOThI TPOXOTOB U TUIIBL. TeopeTnyeckue
OCHOBBI KJIacCU(UKAUK. YCTPOHCTBO KIacCU(UKATOPOB U UX THMbL. 1.1.6.
OOGoramenue pya. Puznueckrue 0CHOBBI U IMOKa3aTelu Mpoiiecca 00orameHus.
MeTo/bl 0Oorane-Husl pyAHOTO ChIPbsl. YCTPONUCTBO alnaparoB il 00OoTraleHHs
pya. OGe3BoKMBaHKUE KOHIIEHTPATOB MOKpOTO oboramienus. 1.1.7. Yecpennenue
IMXTOBBIX MaTepuaios. Llenb u nokasarenu ycpenHeHus. MeTonbl ycpeqHeHHs
XUMHYECKOT0 COCTaBa U (U3NYECKUX CBOWCTB PyJl IpU J0OBIYE, HA CKIIaAaxX, B
OyHkepax. O60py10BaHHE U OPraHU3AIMS YCPEAHEHUS IIUXTOBBIX MaTepUaioB B
moMeHHBIX 1iexax. 1.1.8. TorumBo qomeHHoOM maBku. TpeboBanus,
[IpeIbsABIsSIEMbIE K JOMEHHOMY TOIUIMBY. [Iponiecc mponsBoacTBa Kokca,
YCTPONCTBO KOKCOBBIX Ieuei (06arapeil), TEXHOIOTUSI KOKCOXUMHUYECKOTO
npou3BozcTBa. KadecTBo 1OMEHHOTIO KOKCa: TEXHUYECKUI aHanu3, (pu3ndecKue u
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ra3, KOKCOBBIM a3, MasyT, IIbIJIEYTOJIBHOE TOIUIMBO, UX COCTAB U XapaKTEpPUCTHKA.
1.1.9. OxyckoBaHHMe MEIKHX Pya U KOHIIeHTpaTroB. O01Iee npeacTaBiaeHue 00
ArIIOMEPALIMOHHOM IPOIIECCE, ETO CXeMa. XapaKTe-pUCTUKAa KOMIIOHEHTOB
ArJIOMEpPALMOHHOM MIUXTHI, OATOTOBKA €€ K CIIEKAHUI0, CMETUBAHUE U
OKOMKOBaHUE, 3arpy3Ka Ha CIIEKATEIbHbIE TENEKKU. 3aKUTaHUE IIHUX-ThI U X0/
Mpoliecca CIIeKaHusl, ero rnokasarenu. Mi3aMeHeHne reMneparypsl U Ipyrux
XapaKTEPUCTHK MPOIEcca BO BPEMEHH U I10 BBICOTE CIIEKAEMOT0 ci1os. PU3uko-
XUMUYECKHUE MPOLECCHl IPU ANNIOMEPALIMH JKEJE3HBIX pyd. PaznokeHne rua-paTos
1 kapOoHaTtoB. OOpaboTKa armoMepaIiOHHOTO CIIeKa, CXOSINETro C arioMa-IITHHEIL.
CxeMa mpoU3BOJICTBA OKATHIIIEH: TOATOTOBKA MaTEPUAJIOB, COCTAB IIHUXTHI,
MOJTy4e-HUE ChIPBIX OKaThIIIEH, 00KUT OKaThIIIEH — CYIIKa, TIO0TPEB, 00XKHT,
oxyaxaeHue. Cxema ra3oBbIX TOTOKOB O0KMTOBOM MAalllMHBI U TETJIOBBIE 30HBI
oOxura. OU3NKO-XMMHYECKUE TPOLIECCHI IPU OOXKUTE OKATHIIICH: PeaKIuu
OKHUCJICHHUS MarHeTUTa U Cyab(UI0B, pa3iokeHne KapOoHATOB, peaKIMi OKCHI0B
bKeJle3a U OKCUI0B ITycTOM nopoabl. TpeboBaHMs K Ka4ECTBY OKYCKOBaHHOI'O
CBIPbsI: IPOYHOCTh B XOJIOJTHOM CO-CTOSIHUH, IPOYHOCTD ITPU BOCCTAHOBJICHUH,
NPUYHHA TIOTEPU MPOYHOCTH MIPHU BOC-CTAHOBUTEIIBHO-TETNIOBOM 00paboTke,
BOCCTAHOBMMOCTbB, TEMIIEPATYpa Ha4YaJla ¥ KOHIIA pa3MATYECHHs], HTHTEPBAI
pasmsirdenus. Tema 2.1. O01ue 0CHOBHI cTajleMIaBIUIBHOTO Mpou3BoacTBa 2.1.1.
Craib 1 anpTepHaTUBHBIE MaTepHraibl. CTajeriaBuibHble UIaKA. AHAIU3 U
nporHo3. Pa3Burre u cOBpeMEHHOE COCTOSHIE CIIOCOO0B MPOU3BO/I-CTBA CTAJIH.
Metanmuueckue paciuiaBbl. OCOOEHHOCTH CTPYKTYPBI U SIEKTPOHHOTO CTPOCHUS
pacmuiaBoB jxkesne3a. OneHKa akTUBHOCTEW KOMIIOHEHTOB B PacIljlaBax ke-Je3a.
[[ImakooOpa3zoBanue. OleHKa aKTUBHOCTH KOMIIOHEHTOB ITaka. OCHOBHOCTh
nuTakoB. OKHCIAIONas COCOOHOCTh HITAKOB. 2.1.2 . OCHOBHBIE peaKkIuy U
[TPOLIECCHI CTAJICIIIIABUIIBHOTO NPOU3BOACTBAa CpO/ICTBO IIEMEHTOB - IPUMECEN
qyryHa K KHCcJI0poxy. OTHOCUTEIBHBIE CKO-POCTH OKUCIIEHUS ITPUMECEN.
3aKOHOMEPHOCTH MOBEJICHNS KUCIOPOJa IIPH BBIIIJIaBKE cTaIN. BinsHue
KHCJIOPOJIa Ha CBOMCTBA CTaJH. 3aJJa4M U CIOCcOOBI packuciaeHus. PactBop
KPEMHHMSI M MapraHia B XkKeJje3e. YCIOBUS OKUCIICHUS U MTOBEIECHUE KPEMHHUS U
MapraHiia B CTaJICIUIaBWIBHBIX IIpolieccax. BiusgHue cocraBa 1nuiaka u
TeMriepatypbl. Biusiaue docdopa u cepsl Ha cBoicTBa cTanu. TeMrepaTypHBIi 1
[IJTAKOBBINA peXUM yaaneHus Gochopa 1 cepbl PH BHITIABKE CTAIIH.
Kunetnaeckue ocobernHo-ctu. Okucienue yrneponaa. Poib peakiuu B
CTaJIeIIaBUIbHBIX Npolieccax. Mexa-H1U3M U KUHETUKA PEAKIUN OKUCIICHUS
yIiepoaa. 3aKOHOMEPHOCTH MOBEICHHSI Ta30B NP BBIIUIABKE CTaiu. BousHue
ra3oB Ha CBOMCTBa cranu. Jlerazanus metama. Jleruposanue cranu. 3anadu,
TEIJIOBBIE U OKUCIIUTEIbHO-BOCCTAHOBU-TENIBHBIC YCIOBUSI JIETUPOBAHMS
pa3nuYHBIME ieMeHTaMu. KuHeTnka pacTBopeHus (peppocIiiaBoB.
Hemerannnyeckue BritodeHus B cranu. Knaccuduxkarus. [Ipupona Bnusaus Ha
cBoricTBa cranu. Iyt 1 ycinoBus ynajneHus U3 )KUIKON CTalu.

/TomeHnHOe npou3BoACTBO. [IpOM3BOACTBO UyryHa U NPSIMOE MOITYUYEHUE KENe3a.
1.2.1. BoccTaHOBHTENBHBIE TPOLIECCH B IOMEHHOM Meur. BoccTaHOBIIEHNE
OKCUOB xene3a. [IpsMoe 1 KOCBEHHOE BOCCTaHOBIIEHUE. BiusiHue COOTHOIIEHUS
CTEIeHEeH MPSMOTO M KOCBEHHOTO BOCCTAaHOBJICHHSI Ha pac-X0J KOKCa B TOMEHHOM
maBke. BoccTraHOBIIEHHE OKCHUIOB JKelle3a BOJOPOAOM. Tex-HOJornyeckue
MEPOTIPUSITHSI TI0 YBEIUYCHHUIO CTENIEHN Pa3BUTHsI KOCBEHHOTO BOC-CTAHOBIICHUS
bkene3a. BoccTaHoBIeHNE B JOMEHHOM Me4r MapraHia, KpeMHus, ¢poc-gopa u
pyTrux 37eMeHTOB. DaKTOphl, CIOCOOCTBYIOIINE WU 3aTPYAHSIOIINE BOC-
CTaHOBIIEHUE ITUX 31eMeHTOB. 1.2.2. Jlecynbdyparus uyryHa. UcTrouHuku
MOCTYTUICHUI CEPhI B IOMEHHYIO T1€4b, €€ MOBEICHNE B PA3IMYHBIX 30HAX TECUH.
Pacnipenenenue cepbl MEXAy YyTyHOM, IUTAKOM U Ta3oM. OCHOBHasI pe-aKIus
nepexosia cepbl U3 UyryHa B Iuiak. @akTopsl, CHOCOOCTBYIONINE MPOTEKAHUIO ITON
peakuuu. Buenomennas necynbdyparnus uyryHa. 1.2.3. McnapeHue Biaru muxThbl,
pasIoKEeHNUE THAPATOB, TUAPATHOM BiIaru u kapoonaros. 1.2.4. OGpa3oBaHue
yyryHa u miaka. O0mias cxema popMupoBaHus YyryHa v nuiaka. Pasmsrdaenue




PKEJIe30PYIHBIX MaTepuasoB Mpu HarpeBaHuu. [Iporecc HayriiepoKuBaHus
BOCCTAHOBHTEIIBHOTO Ke-Jie3a. [lepBUYHbBIN U KOHEUHBIN IakK. Binsaue
XUMHUYECKOT0 COCTaBa IIaKa Ha ero TEMIEepaTypy IUIaBJICHUs U BSI3KOCTh. Polib
IJIAKOBOTO PEeKMUMa Ha XOJ JOMEHHOM IIJIaBKU U cocTaB uyryHa. 1.2.5. [openue
TOIUIMBA B JIOMEHHOM Meur. 3Ha4eHUue U 0COOEHHOCTH Mpoliecca TOPEeHHs! TOILINBA
B IOMEHHOM 11e4n. V3-MeHeHne coctapa rasa 1o ocu ¢gypmel. 30Ha TOpEeHUs, €
cTpykTypa. 1.2.6. I3MeHeHune kauecTBa U cOCTaBa Ira3a 1o BbICOTE JOMEHHOM MEUH.
BiisiHME pa3IMYHbIX XUMUYECKHUX MTPOLIECCOB HA U3MEHEHHE KOJIMYECTBA U CO-
CTaBa raza Ha pa3JIMYHBIX TOPU30HTaX neyu. KoaudecTBo u coctaB
KOJIOIITHUKOBOTO raza. 1.2.7. TermmooOMeH B ToMeHHOMU neyn. [lousarue o
TEIJIOEMKOCTSIX MIOTOKOB raza U MaTepuaia B JIOMEHHOM Meur, U3-MEHEHHE UX 110
BbICOTE pabovero MpocTpaHcTBa neun. Mi3MeHenne Temneparypsl ra-30B U
MaTepHaJioB 10 BbIcoTe meun. Onpeenstonias poib HUKHEN CTYIIeHU TeIIo-
0OMEHa B YCTAaHOBJICHUH YCIBHOTO pacxo/ia KOKca B JOMEHHOM Tu1aBke. TermoBoit
OanaHC TOMEHHOH TUIaBKU. BiMsiHUE OTIENBHBIX CTaTel OanaHca Ha yIeTbHBIN
pac-xoj] KOKCa, HaIlpaBJICHUS] CHUKEHUS YAEIBHOTO pacxona kokca. 1.2.8.
JIBMKeHHE IMXTHI U Ta3a B TOMEHHOU reun. CHITbI, AEMCTBYIONINE HA CTOIO
TTOMEHHOM IIUXTHI. YCIIOBHUS POBHOTO ¢X0/1a MUXThl. OCOOCHHOCTH JBHUKEHUS
mUXThl B ieud. OCOOCHHOCTH JBMKEHUS Ta3a B IOMEHHOU meun. 1.2.9.
[Tokazarenu paboThl TOMEHHBIX Tieuei. CyTouHas MPOU3BOAUTEIBHOCTD, CyTOYHBIN
U ynenbHbli pacxor kokca, KUITO, nHTeHCHBHOCTD paboOThI IIEUH (€€ BBIPAKECHHUE).
B3anMocBsi3b 3TuX nokaszare-yei. 1.2.10. YcTporicTBo n 000pyioBaHNEe JOMEHHBIX
nedeid u nexoB. JlomeHHas nmeus. [Ipoduns pabouero mpoctpancrsa. DyHAaMEHT.
Orneymnop-Has pyrepoBka. OXIax/IeHre MeYr. YCTPOUCTBO JIETOK M ()ypMEHHBIX
npruOOPOB. 3a-CHIMHBIN U pactpeAeTUTEIbHbIN anmnaparsl. YCTpOHCcTBa JUis
3arpy3KH IIUXTOBBIX MaTEPHUAJIOB B Me4b: OyHKepHas 3cTaka/ia, 000pya0BaHUE NS
COPTUPOBKH KOMIIO-HEHTOB IIUXThI UX B3BELIMBAHUS U MMOIaYN HA KOJOLIHUK.
1.2.11. IIpamoe nonyyenue xkeneza. CounanbHO-3KOHOMUYECKHUE MPEANOCHUIKH
pa3BUTH OECKOKCOBOM METaITyp-THH: ITpobieMa Kokca, mpodiiemMa cKkparna u
KauecTBa MeTasuia, IpobiaemMa Majioi Me-TaJuTypriu, MpodiieMa KamuTalbHbIX
3aTpaTr U UX OKynaeMocTu. Pa3BuTHe U COBpe-MEHHBIA YPOBEHb METO/IOB
OECKOKCOBOW METAJTypruu B MUpPE U B Haliel crpane. Kiraccudukanus n
XapaKTePUCTHKA CIIOCOO0B MPSIMOTO MOTYYCHHS JKele3a: 0 BU-1aM
YKEJIE30PYIHOTO ChIPBS ISl METAJUIN3al[1H, 10 BUIaM TOIUIMBA - BOCCTAHOBUTE-JIS,
[0 TUIaM anmnaparoB JJi1 OCYIIECTBICHUS METaUT3aliU, IO HA3HAYEHHIO TIPO-
TyKTOB MeTaun3anuu. [IpuMenenne MeTonoB 6€CKOKCOBOM METaLTypriu JUIs
nepe-paboTKU KOMITIEKCHBIX pyaA. D (HEeKTUBHOCTh TPUMEHEHHUS
METAJIJIN30BaHHBIX JKEJIE-30pyAHBIX MAaTEPUAIIOB B TOMEHHOM IIIaBKe. MeToibl
MOJIyYSHUS KHJIKOTO MeTajuia u3 py/l.

MapTteHnoBckoe npou3BoacTBo ctanu 2.3.1. KoHcTpykius u paboTa MapTeHOBCKO
neun MapTteHoBckuii mporecc. Cxema ycTpoicTBa U paboTa COBpeMEHHOM MapTe-
HOBCKOM IeyH. DJIeMEeHTHI Ter10Boil padboTel. CylHOCTh, 0COOEHHOCTH,
MPUHILINIIK-AJIbHAs CXeMa U Pa3HOBUHOCTH MapTEHOBCKOTO IpoIecca.
Orueynopssle Marepua-iibl. OCHOBHON MapTEHOBCKHUI MPOLIECC U €r0
pasHoBHIHOCTA. OCHOBHOM MapTEHOB-CKHI MpoIiecc. YCTPOUCTBO pabodero
MPOCTPAHCTBA OCHOBHOW MapTEHOBCKOM Me4H. YCTPOHCTBO M CiIyx0a moja.
Kucinblii mapTeHoBCcKuM npouecc. /[ByxBannsie neun. 2.3.2. [lnaBka B
MapTeHOBCKOH neun. [1InxToBeie Marepuassl 1 TeXHOIOrHs. OCOOEHHOCTH Harpena
MeTajlia ¥ o-BeieHus npumeceil. MHTeHcuukanms MapTeHOBCKON TUIaBKU
KHCIIOpOJOM. Teope-THUeCKUE OCHOBBI ¥ BApPHAHTHI TEXHOJIOTMUECKON
peanuzanuy. Vi3MeHeHne coctaBa MeTasuia, Iilaka U TeMIIepaTypbl MeTallja 1o
XOJTy TUIaBKU. MaTtepuanbHblii U TEIU10-BOM 0ataHC MapTEeHOBCKOH MJIaBKH.
[lepuonst maBku. 2.3.3. BHeneunas o6paboTka ctanu u pa3nuBka. OCOOCHHOCTH
COBPEMEHHOM TEXHOJIOTMH MOBBIIIEHUS Ka4eCcTBa CTaHU. 3a/1aud U CIIOCOObI
BHeIe4YHOol 00pabotku cranu. Kiaccudukanus MeTo10B BHETIEYHON 00-pabOTKH.
Packucnenue craiu B kopie. Crioco0bl packucieHus. Packucienue npo-BosIoKoi.




Yrap aneMeHToB. JlernpoBanue ctanu B KoBiie. OU3NKO-XUMUYECKUE U Te-
MIOTEXHUYECKHUE 0COOCHHOCTH JieTupoBaHusi. OCOOEHHOCTH UCTIONb30BAHUS
BBICOKO-aKTHBHBIX 2IeMEHTOB. CTIOCOOBI TIEpeMEeITUBaHUS JKUIKOTO METaIIa,
yCpeIHEeHHEe ero TemMrepaTypbl U coctasa. [IponyBka MeTasia MHEPTHBIMU ra3aMu,
CUIPOMHAMIE-KA BaHHBI, TEXHOJIOTHS MTPOAYBKH U 000pynoBanue. MHIyKIIMOHHOE
U MyJIbCAallMOH-HOE TIepeMeInBaHue. TeopeTuueckre U TEXHOJIOTHYeCKre
BO3MO)XHOCTH papMHUPO-BAHUS U JieTa3alliil MeTaa IpH MpOoAyBKe pacriaBa
WHEePTHBIMH razamMu. OOpaboT-Ka CTalM MUTAKaMHU U TTIOPOIITKOOOpa3HBIMHU
Marepuanamu. [ uaponnHaMuka BaHHBI IPHU BIyBaHUU TopomkoB. [TonrotoBka
MOPOILIKOB M CIIOCOOBI UX BBEACHUS B Me-Taill. [ 1y0okoe packucieHue,
necynbypanus u nedocopaiys CTany Ipu MpoayB-Ke MeTasia
MOpOIKOOOpa3HbIMU peareHTamu. [IpoGieMbl BOcCTaHOBUTENBHOI Jie-
docdopanuu. O6paboTKa KUIKON CTATH B BaKyyMe. YIaJIeHHE KHCIOpOIa,
BOZOPO-/a U a30Ta. YIaJIeHUE HEMETAJUIMYECKUX BKIIOUeHUN. V3MeHeHne
TEeMIIepaTyphl B X0/l BHENIEUHON 00paboTKH. TexXHOIOTnYeCcKue BapHaHThl U
000pynoBaHue TSl Ba-KyYMHUPOBAHUS KHUAKOTO MeTasia (00paboTka B KOBIIIE, B
cTpye, B motoke, rpoueccel RH, DH, VOD, VODC, VOD-PB). Texnonorus u
arperaThl KOMIUIEKCHOU 00paboT-ku ctanu (rmeus-kosir, AKOC, LF, VAD u nap.).
['myGokoe 00e3yriepokuBaHue CTa-JIei U BBICOKOJIETUPOBAHHBIX PACILIABOB BO
BHeneuHbIX arperatax (AKP, BKP, CLU u np.). Teopetnueckue u
TEXHOJIOTHUYECKHEe 0coOeHHOCTH. [IpoMeKyTOUHBIN KOBII - (PMHUIIHBIN arperar
BHEIEYHOI 00paboTku cranu. [loBbilieHne KauecTBa MeTalIa U TEXHUKO-
HKOHOMHUYECKHX ITOKa3aTesei MpOMU3BOCTBA 32 CUET BHETIEYHOM 00padoT-Ku.
Vcnonp30BaHue OTPaOOTAHHBIX IIJIAKOB U UTaMOB. CIIOCOOBI Mpe10TBpaIeHHS
3arps3HeHus Metauia. PasnuBka cranu. CiocoOsl pa3iuBKU, 000pyIOBaHHE.
KauectBo ciutka. Teo-peTudeckue U TEXHOIOTHYECKUe TPUHIIUITBI
BBICOKOI((PEKTUBHON KOMILIEKCHOM MOJTOTOBKH CTaJU K Pa3lIuBKe U
KPUCTAJUTU3ALINH C IIeJIBIO MOBBIIIEHUS SKCILTyaTa-IIMOHHBIX XapaKTEePUCTUK
rOTOBOW METAJUIONPOAYKIMU. TeopeTnyeckiue OCHOBBI KPUCTAJUTM3AIINN CITUTKA.
OO0pa3oBaHue U poCT KpUCTAIUIOB. TepMHUuecKoe 1 KOHIICH-TPAIlHOHHOE
nepeoxiaxaeHue. Tunsl cTpykTyp. JenapurHas ctpykrypa. CBs3b IPO-LECCOB
KpUCTAJTN3AlMY C YCIOBUSAMHU TeruiooOMeHa. JInkBanus u cerperanus npu-mMecei.
Monenu cerperanuu. Ycagounsle siBieHus. Knaccudukanus craneii no cre-neHu
OKHCJICHHOCTH. MexaHn3M 3aTBep/IeBaHus Pa30BOro ciuTKa. TermnooOMeH B
CUCTEME “‘CITUTOK-U3NIOKHUTA”. OCOOCHHOCTH CTPOCHHSI CITUTKOB KHIISIIEH,
CITOKOM-HOM M TIOJTyCTIOKOMHOM cTann. OCOOEHHOCTH KPUCTAUTH3AIIIN
TIETUPOBAHHBIX U BBI-COKOJIETUPOBAHHBIX CTAJICH U CTIIaBOB. J{epeKThl CIIUTKOB
ATUX CTAJIEN U CIIaBOB. Pa3iiMBKa BBICOKOJIETUPOBAHHBIX CTAJIEH U CIUIABOB B
M3N0KHULIBL. CIIOCOOBI pa3iuB-KU. YIPaBIE€HUE TEMIIEPATYPO U CKOPOCTHIO
pa3aMBKUA. MeTObl yayUIIeHHsI T0-BEPXHOCTH CIIUTKA U CHUYKEHHUS TOJIOBHOM
00pe3u. CymHocTs HenpepbiBHOU pasnuB-ku craiu (HPC). Cxema npornecca.
OcnoBHoe o6opynoBanue yctanoBok HPC (YHPC). Knaccudukamus YHPC.
Komnanoska YHPC. ITpuHuumbel paboThl OTAENb-HBIX Y3510B. [IpoMeskyTOuHbII
KOBIII. YCTPOMCTBO KPUCTAILTN3aTOPOB U UX TEIUIOBas paboTa. 30Ha BTOPHYHOTO
OXJIaXKJIEHUs (pa3Mep U TeOMETPHs TEXHOJIOTMYECKOH 0cH, 0a30BBIN paaNyC, TOUKH
pasruba, TerioBas padoTa 30HbI). TEXHOIOTHST HEMPEPHIB-HOM Pa3IMBKH.
TemmneparypHblil pexxuM. CKOPOCTh BBITSKKH CITUTKA. 3aIllUTa OT BTOPUYIHOTO
okucienus. lllnakoBeie cmecu. OcoOOEHHOCTH 3aTBEP/IEBAHUS HEMPE-PHIBHOTO
ciutka. OCHOBHBIE AE(PEKTHI CIUTKOB (3aTOTOBOK) Pa3IUYHBIX TUIIOB CTA-JICH.
[TyTn 60pr0BI ¢ HUMHU. KoMIIsIeKCHas! TEXHOJIOTHS BHITUIABKH, BHETIEUHOU 00pa-
OOTKH U pa3MUBKU aBTOMATHOM, TpyOHOM, 3JI€KTPOTEXHUYECKOM,
IAPUKOTOIIIUITHU-KOBOW M KOPPO3HOCTOMKOM cTanel. HampapieHus: pa3BuTus
HENPEPBIBHON PA3JIMBKU CTAM B 00JIACTH KOHCTPYKIIHN YCTAHOBOK U TEXHOJIOTUHI
pa3IMBKU. YCTPOUCTBO U IJIAHUPOBOYHBIE PELICHUS CTAJCIUIABIIIBHBIX [IEXOB.

KonBeprepHoe npon3BoacTBoO ctaiu 2.2.1. Pa3HOBUIHOCTH KOHBEPTOPHBIX
nporieccoB. CyIIHOCTh KMCIOPOIHO-KOHBEPTEPHOT'O CII0C00a MPOM3BOJICTBA CTAJIH.




O060-pynoBaHNE M TEXHOJOTHUECKHE 0COOEHHOCTH KOHBEPTEPHBIX MPOLIECCOB €
BO3AYUI-HBIM 1yTheM. KoHcTpykiun koHBepTepoB u ¢pypm. DyTepoBka u
OTHEYIOpBI. KHCII0-pOaHO-KOHBEPTEPHBIE MIPOLIECCHI C BEPXHEW MOAAYEH Ty Ths.
YcTporicTBo kKoHBepTEpa U GypMbl. TeroBsie ycinoBus nporiecca. [lluxrosie
MaTepuabl M TEXHOJIOTMUECKasi CXeMa KMCIOPOIHO-KOHBEPTEPHOTO Mpoliecca 1o
turry LD. Pexxum nyThs, TMHAMUKA 1 0COOCHHOCTH OKHCIICHUS PUMECEl Tpu
BEpPXHEN KHUCIOPOAHON npoayBKe. OXJIaXXIeHUE U OYUCTKAa KOHBEPTEPHBIX I'a30B.
KuciopogHo-KoOHBEPTEPHBIE TPOLIECCHI ¢ JOHHBIM OyTheM. CyIIHOCTh U TeX-
HoJornyeckue ocodbeHHoctu. Bapuantel. KuciopoaHo-KoHBepTepHBIE POIIECCHI €
KOMOMHUPOBAaHHBIM AyTheM. CyII-HOCTb, TEXHOJIOTHYECKHUE OCOOCHHOCTH,
BapuaHThl. 2.2.2. [InaBka B KUCIOPOAHOM KOHBepTepe OCcOOEHHOCTH
KOHBEPTEPHOT'O Nepeiea IPUPOIHO-JIETUPOBAHHBIX 4yT'yYHOB. [IInXTOBBIE
MaTepHaisl 1 X nmoaroroBka. CriocoObl peiBapuTeNbHOM necynbhypa-1uy,
necuIMKoHN3anuu 1 nedocdopannn 4yryHa. AlbTepHaTUBHBIE IIMXTOBbIE Ma-
Tepualbl. Omockl. OCOOEHHOCTH B3aUMOJIECHCTBUS KUCIOPOIHON CTPYH C
MEeTaJNIM-4€CKOM BaHHOW. BapuaHThI KHCIOPOIHO-KOHBEPTEPHOIO MpoIecca.
TepMoarHaMMKa U KWHETHKA OKUCIIEHHS XKelle3a U ero npuMecei (ymepoaa,
Maprasiia, kpemHus, pocdopa, cepsl). [loBenenne nmpumeceit mo xomy mporecca.
[loydeHue craneil ¢ yIbTpaHU3KUM COAEpKaHueEM yriuepoaa. Ternoso u
MaTepuaibHbIi OanaHc nporec-ca. CriocoObl OXJaX/IeHNs BaHHBI U TIOBBIIICHUS
nonu jioma B muxTe. KonTposns u ynpasienue nponeccoM. IloBenenue Bogopoaa u
a30Ta 1o xofy riaBku. CriocoObl CHUKEHUS UX conepkanusd. [lepenen
dochopucThIX, BaHAIUEBHIX, BEICOKO- U HU3KO-MapraHI[OBUCTHIX 4yTyHOB. AO/I-
npouecc. Kucinopon B Meraie u nutake. @akTopsl, ONPEETISIONUE €r0
coaeprkanue. MUHUMU3a1Ks OKUCIIEHHOCTH CTaJId B KOHILIE IIPO-TyBKH.
Packucnenue metamia. O4nCTKA U yTUIM3aLUUs OTXOIAIIUX ra3oB. Penupky-nsanus
W YTUIU3AIUS TOOOYHBIX MPOAYKTOB TUTaBKU. [Ipo0iIeMbl U Iy TH pa3BUTHS
KOHBEPTEPHOM IJIABKH.

DIEKTPOMETALTYPTUs cTayu U heppociuiaBos. 2.4.1.YcTpoiicTBo 1 001re
XapaKTEPUCTUKH BBIIUIABKU CTAJIA B AIEKTpUUE-CKUX Neuax. OCHOBHBIE BEXU
pa3BUTHS dekTpomeTautyprun B Poccun. Kimaccudukanmst snexkrponeyei,
NPUHIMI UX paboThl. JlyroBble, MHAYKIIMOHHBIE, I€YX CONIPOTHUBIIE-HUSI.
DJIEeKTPOHHOyUYeBas IUIaBKa. DIEKTpUUEcKas Ayra. YCIoBHs ee ropeHus, pusu-
4eCKHE NIPOLECCH] B 1yre. BoisraMnepHsle XapaKTEPUCTUKU JYTH IEPEMEHHOTO U
MocTosTHHOTO ToKa. Crabmin3anus roperust 1yru. TeriooOMeH B paboyem mnpo-
ctpanctBe JICII, ero xapakrepuctuka. @opmyna Karmiepa. Boioa hopmynsl qs
OTI-peJICICHHS ONITUMAJIBHON MOIITHOCTH MegHoro Tpancdopmaropa (Ptp-pa) ¢
Yy4€TOM MaKCHMaJIbHOW TEIIOBOM HANPSKEHHOCTH CTEH M cBozia. DyTepoBKa
JICII. Orne-ynopHble MaTepHalibl, UX PU3NKO-XUMHUECKHE CBONCTBA.
KOHCTpYKIMSI OTIEIbHBIX 2JIEMEHTOB KiIaAKu. [1yTH MOBBILIEHNS CTONKOCTH.
Mexanndeckoe ooopynoBanne J[CI1. MexaHu3Mmsbl, y371bl, CHCTEMBI, X YCTPOHUCTBO
u pabota. Dnexkrpoodopynosa-uue JICII. IIuranue neun. Cxema CUIOBOM LEMH.
'YCTpoicTBO 1 paboTa OTAENBHBIX arperaroB 3JIeKTPO0OOPyI0BaAHUS
(Tpancdopmarop, 1poccerb, KOMMYTAIlMOHHAs a-naparypa: IJaBHbIH
BBIKJTIOUATEIIb MaCJISIHBIHN, BO3AyIIHBIN). KopoTkas ceTh u myTH ee
COBEPLIECHCTBOBaHUs. PerynmpoBaHue 3J€KTpUUECKON MOIITHOCTU. DJIEKTPOJIBL.
DJIEeKTPOMarHuTHOE MepeMelIBaHne MeTaia. DJIEMEHThI CXeMbI CUJIOBOH 1IeT U
pacueT onTuManbHoro nekrpuueckoro peskuma JCII 4.2.2. Texnonorus
MPOM3BOICTBA AEeKTpocTaIn. CriocoObl BHITUIABKH, UX Xa-PAKTEPUCTHKA.
[[InxToBBIE MaTEpUabl. BhIMIaBKa IEKTPOCTAIN HA «CBEYKEN) HIUXTE C
oknciaeHneM. COBMEIEHHBIN IPO-1ecc. XapaKTepUCTUKH MEPHUOIOB IIJIABKH.
Oco0GeHHOCTH OKHCIIEHHs Maprania, kpeMuus, pocgopa B JICI1. Ocobennoctu
oKucHeHus yriepona u aerazanus cranu B JICIL. O0e3yrnepoxuBanue
BBICOKOXPOMUCTBIX paciuiaBoB. OKOHYATEIbHOE pacKuc-JieHue. BHeneunas
00paboTka xuakoi ctaiu. [leperaB JerupoOBaHHBIX OTXO/IOB C YACTHYHBIM
OKHCIICHHEM Ia3000pa3HbIM KucaopoaoM. Ero npenmynecTsa u HeJl0C-TaTKH.




[leperiaB TeTUpPOBaHHX OTXOAOB 03 OKUCIICHUS («UUCTHINY meperiaB). Tex-HuKo-
HPKOHOMMYECKHE MoKkazaTenn. OcCOOEHHOCTH TEXHOJIOTUU BBITUIAaBKU HEpKa-
Betomelt cranu monomnporeccoM (tuna 10X18H10T u T.1.). Ocobennoctu
BBITJIABKH 0COOOHU3KOYTIIEPOIUCTON HEpKABEIOIEH CTalu TyIUIeKC-IIPOILECCOM
(00X18H10). Oco6eHHOCTH TEXHOIOTHH TOTYYEeHUSI KOHCTPYKIIMOHHBIX
IaPUKOITOAIIUITHUKOBBIX, HHCTPYMEHTAJIBHBIX, 3JIEKTPOTEXHUYECKUX U CTaJIed CO
CHeHaIbHBIMH (PU3UKO-XMMUYECKUMH CBOMCTBaMHU. OCOOEHHOCTH TEXHOJIOTHU
BBITJIABKH 3JIEKTPOCTAIN B OOJBLIETPY3HBIX CBEPXMOIIHBIX MEeYax.
OnnonutakoBbli npouecc. CoOBpeMEeHHbIE Me-TOIbl HHTEHCH(PHUKALIUT
hrieKTpoIuIaBku cTaiau. OcoOeHHOCTH 0OeccepruBaHus CTalIH B TyrOBOM MeYu.
[TpousBoacTBo heppociuiaBoB. Teopernueckrne ocHOBBL. CIIOCOOBI TOTYUYEHUS HX
10 Me4yaM, BOCCTAHOBUTEISIM U Ap. pu3HakaM. CIiiaBbl KpEMHUS, Ma-TEPHUAIbI,
pEeakLny, TEXHOJIOT U], TEXHUKO-3KOHOMUYECKUe Noka3arenu. CIuiaBbl MapraHua,
COPTAaMEHT, IIUXTOBBIE MAaTEPUAJIbI, PEAKI[UU, TEXHUKO-3KOHOMHYECKHE
nokasarenu. CIuiaBel XpoMa, ITUXTOBbIE Marepuaibl. TexHonorus. CruiaBbl BOJIbg-
pama. CrimaBsel TuTana. CriaBel MonuOieHa. BimsiHue deppociiiaBoB Ha Ka4eCTBO

KOHCTPYKIIMOHHBIX MAaTCPUAJIOB Ha OCHOBC KCJIC3Aa. HepCHGKTI/IBBI Pa3sBUTHA.

5.2. llpakTyeckue 3aHATHS, CEMHUHAPbI
He npenycmorpeHnsl

5.3. JIabopaTropHbie padoThI

Ne Ne Kox-
HaumeHoBaHMe WK KpaTKoe coiepkaHue 1abopaTopHoi paboThI BO
3aHATUApA3IeNa]
4acoB
Kaccudukanus sxene3nsix pya. Conepixanue padotsl: OnpeneneHue Buaa pyiasl
1 2 |mo Xa-pakTepHBIM OCOOCHHOCTSIM, BHELTHEMY BH]TY, KOJIMYECTBY ITyCTOH MOPOIBI. 4
M3yuenune mporeccoB apoOaeHus, M3METBIeHNUs, KilacCu(PuKauyu u 000TameHus.
Knaccudukanus xene3nbix pya. Conepxkanue pabotsl: OnpeneneHue BUia pyasl
2 2  |mo Xa-paKkTepHBIM OCOOCHHOCTSIM, BHEIIIHEMY BULY, KOJIMYECTBY MyCTOM MOPOJIBI. 4
M3yuenue npoueccoB ApoOIeHUs, U3MENBICHUS, KJIaCCUPUKAUN 1 000TaleHusl.
[Iporiecc oKycKkoBaHUS JKeI€3HBIX pya U aroMepanuu. Conep:kanue paboThl:
3 3 3ydeHne mporeccoB OKYCKOBaHHUS TOHKOM3MEIBYEHHBIX KENe3HbIX PYII, 4
OKaThIBaHMs. MarepuaabHbIi OaJaHC TPOU3BOJICTBA arjioMepara u
METaJUTM30BaHHBIX OKATHIIICH.
[Iporiecc oKycKoBaHUS JKeIe3HbIX pya U armoMeparuu. Conepskanue paboTh:
4 3 3yueHne npoueccoB OKYCKOBAHHSI TOHKOM3MEIBYEHHBIX KEJIE3HbIX PYII, 4
okaTbIBaHMs. MaTepuaibHbIi OanaHC MPOU3BOJCTBA arioMepara u
METAJUTM30BAHHBIX OKATHILIECH.
5.4. CamocrosiTesibHasA padoTa CTyAeHTA
Boinonuenne CPC
Crucok nureparypsl (C yKkazaHUEM Kon-
[Momux CPC pasneros, TiaB, CTpaHuil) / cchuika Ha  |CeMecTp| BO
pecypc JacoB
Kynpun, B. A. Teopust u TexHosorus
KoHBepTOpHOE MPOU3BOACTBO: Npou3BOACTBa cTaiu [TekcT] : yued. ams
KonBepTopHas 1mjiaBka B MHTEPaKTUBHOM BY30B M0 CMEIMAIbHOCTH "MeTamtyprus 5 10
(hopMe METOIOM «3ITEKTPOHHBIX YEpH. METAJIJIOB" HAIPaBJIEHUS MOATOT.
CUMYJISLIAID TUTIIOMHUP. crieranucToB "Metamryprus" /
B. A. Kynpus. - M. : Mup : ACT, 2003. -




527 c. : moptp., Ui.
Kynpun, B. A. Teopus u Texnonorus
N MPON3BOICTBA cTay [ TeKCT| : y4eb. mist
[ToBTOpEHME 3HAUI TTOTYUYEHHBIX B XOJI€ "
BY30B I10 CTIICIIMATBLHOCTH "MeTanmyprus
M3YyYEHUS MPEIIIeCTBYOIUX TUCITUILTNHAX. "
YEepH. METAJUIOB' HAIIPABJIEHUS TTOATOT. 10
PoJib OCHOBHBIX METATypPrUueCKuX W "
IPOH3BOICTE B COBPEMEHHOM MUDE TUTUIOMHEP. cTiennanucToB "Mertamtyprus" /
P P pe. B. A. Kyapun. - M. : Mup : ACT, 2003. -
527 c. : moptp., Uil.
Kynpun, B. A. Teopus u Texnonorus
MpOu3BOICTBA cTayn [ TeKCT] : y4ed. mist
MapTeHOBCKOE ITPOU3BOJICTBO: "
. BY30B 10 cTieMaIbHOCTH "MeTamnyprus
MapTeHOBCKasl IUIaBKa B MHTEPaKTUBHOM "
YEpH. METAJUIOB" HAINpaBIICHUS MTOATOT. 10
(hopMe METOIOM «IIIEKTPOHHBIX " "
CHMYJIALIHT TTUTUIOMHP. criennanucToB "Mertamtyprus" /
Y B. A. Kyapun. - M. : Mup : ACT, 2003. -
527 c. : mopTp., Ui.
Kynpun, B. A. Teopust u TexHosorus
J/loMeHHOE MPOU3BOACTBO: YCTPOMCTBO npousBoyicTBa ctanmu [Teker] : yueb. s
TOMEHHOM Te4u. JIBU)KEHHE IMMXTOBBIX BY30B I10 CNEIUMAIbHOCTH "MeTamtyprus
MaTepHuasoB U razoB. Omnpezenenue YepH. METAJUIOB" HANpPaBJIEHUS MOATOT. 10
ONTUMAJIBHOUW pyJTHOM Harpy3KkH U €€ TUTIIOMHUP. cierannucToB "Metamryprus" /
peryinupoBaHue U Jp. B. A. Kyapun. - M. : Mup : ACT, 2003. -
527 c. : mopTp., UIl.
Kynpun, B. A. Teopust u TexHosnorus
Mpou3BoOACTBa cTaimu [Tekct] : yueb. s
DIEKTPOCTaJeIIaBUIbHOE POU3BOJCTBO: "
. [By30B 1o cnenuanbHOCTH "MeTamtyprus
DNEKTPOyTOBas MIaBKa B MHTEPAKTHUBHOM "
YEPH. METAJUIOB" HAIPABIICHUS ITOATOT. 11,5
(hopMe METOIOM «INIEKTPOHHBIX W "
J— TTUTUIOMHP. criennanucToB "Mertamtyprus" /
Y B. A. Kyapus. - M. : Mup : ACT, 2003. -
527 c. : mopTp., UIl.

6. (I)OH)I OLCHOYHBIX CPEACTB AJA IMPOBCACHUA TEKYIIECTI0 KOHTPOJA YCIIEBAEMOCTH,

NMPOMEKYTOYHOM aTTeCTallMu

KonTpoib kauecTBa 0CBOSHHS 00pa30BaTEIbHOM IMPOTPaMMBbI OCYIIECTBIISICTCS B

cootBercTBHH ¢ [Tonokennem 0 6aTbHO-PEUTUHTOBON CUCTEME OTICHUBAHUS PE3YIbTATOB
y4eOHOH AESITENIbHOCTH 00yHarOIINXCS.

6.1. KouTpoabubie meponpusitusa (KM)

Haspanue -
Ne | Ce- Bun Makc. THIBa-
KOHTpoIbHOTO |Bec [Topsnox HauKrcneHus: 6amIoB
KM|mecTp| koHTpOIS MEDOLPISIIIS Oan eTCs B
pomp A
ITpome- 3aureHo: bonee 80 % npaBUIBHBIX OTBETOB
JlaGopatopHas o
1 5 | XKyrouHas a6ora 1 - | 100 |He 3auteno: Menee 80 % npaBUIbHBIX HK3aMEH
aTTecTalus p OTBETOB
[Tpome- 3auteHo: bonee 80 % npaBUIIbHBIX OTBETOB
JlaboparopHas 5
2 | 5 | xyrouHas aGoTa 2 - | 100 |He 3auteno: Menee 80 % npaBUIbHBIX PK3aMEH
aTTecTalus p OTBETOB
[Tpome- CemecTpoBas 60-79 6anioB - yIOBIECTBOPUTEIHLHO
3 5 KyTouHasi | koHTponbHas | - | 100 (80-89 GamnoB - xoporio PK3aMEH
aTTecTalus pabora 90 u 6osee O6ANIOB - OTIIMYHO

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA




He npenycMoTpenbt

6.3. ITacnopTt oHIa OLIEHOYHBIX CPEACTB

KommereHmnn

PesynbraTsl 00yueHust

OIIK-4

3unaet: [Ipupony XuMU4eCKUX peaklyii, UCIOIb3YEMbIX B METAJLTyPrU4eCKUX
MIPOU3BOJICTBAX; TEOPETUUECKNE OCHOBBI TEXHOJIOTH arJIOIOMEHHOTO MPOU3BOJCTBA;
CYLIHOCTh CIIOCOOOB BHENIEYHON 00pAaOOTKH CTaJIH; TEOPETUYECKUE OCHOBBI
KPUCTAJIIM3ALMH U 3aTBEPJEBAHUS CTAJIN; IPUHLUIIBI OCHOBHBIX TEXHOJIOTMYECKHUX
MPOIIECCOB MPOU3BOICTBA U 00PAOOTKM YEPHBIX METAJUIOB, YCTPOMCTBA U
000pyI0BaHKE AJIs UX OCYIIECTBICHHS; HICTOPUIO, COBPEMEHHOE COCTOSIHUE U
[EPCIIEKTUBBI Pa3BUTHS IPOU3BOJCTBA YUEPHBIX METAJIIOB

O

OIIK-4

'YMmeeT: AHAIM3UPOBATh YCIOBHS MIPOTEKAHUS MPOLIECCOB MOMYyUSHHS U 00pabOTKH
YEPHBIX METAJUIOB; AHAJIM3UPOBATh XUMUYECKHUE PEAKIINU, UCIIOJIb3YEMBIE B
METaJUTypruueCcKuX MPOU3BOACTBAX; PEIIaTh TUIIOBBIE 33JaUl 110 OCHOBHBIM
pazzenam Kypca; MCIIOJb30BATh CIIPABOYHYIO JIUTEPATYPY AJIsI BHITOJIHEHHS pACUETOB

OIIK-4

HMeeT mpakTH4ecKuil onbIT: MeTolaMu aHajau3a TEXHOJIOTMYECKUX MPOLIECCOB U UX
BIIUSIHUA Ha KAYECTBO MOJyYaeMbIX U3/IENIHI; METOJaMU pacueTa rokas3arenen
MPOIIECCOB TOTYUYCHUS K 00paOOTKN YEPHBIX METAIOB; HABBIKAMU TIOWCKA,
00paboOTKU M aHaNu3a JIUTEPATyPHBIX HCTOYHUKOB U MH(OpPMALIUU AJIs €€
MPUMEHEHUS B MPAKTHUECKUX CUTYAIMsX; HABBIKAMH ITOMCKA U aHAJIN3a
nH(GOpMAITUN 00 OCHOBHBIX TEXHOJOTHUSX IMPOU3BOJCTBA YEPHBIX METAJIOB U
KOHCTPYKIIHSIX COBPEMEHHBIX arperaroB

OIIK-8

3raer: CTPYKTYypy YepPHBIX METAIIOB; (DH3UKO-XUMHYECKHE CBOMCTBA MTUXTOBBIX
MaTepHasIoB U TOTUIMBA, MOCTYMAOIIUX B TUNIABUIBHBIC arperarhbl; PU3HKO-
XUMHUYECKHUE MPOIIECCHI, JISKAIIHE B OCHOBE MPOIIECCa BBHITUIABKH YEPHBIX METAJIIOB;
TETUIOTEXHUYECKUE OCHOBBI METAJLTYPTUIYCCKUX TPOIIECCOB; HA3HAYCHUE U CBOWCTBA
OTHEYITOPHBIX MaTepHAJIOB; YCTPONCTBO TUIABMIIBHBIX arperaToB U UX TEXHHUYECKHE
XapaKTEPUCTUKH; COCTAB U CBOMCTBA 3allpaBOYHBIX MaTEepHUaioB; OCHOBHbIE TOII
MPOM3BOJICTBA YYT'YHA, CTAIH U ()ePPOCILUIABOB; B3aMMOCBSI3b PeKUMA
TEXHOJOTHUYECKUX MPOIECCOB U KAYeCTBA MPOIYKTOB IJIABKU

OIIK-8

VYmeer: [logOupats U paccUUTHIBaTh COCTAB LIMXTOBBIX MAaTepUAIIOB; OCYIIECTBIIATh
OIEPALMHU 10 TOATOTOBKE HIMXTOBBIX MAaTEPHUAJIOB K ILUIABKE; aHAIU3UPOBATh
Ka4eCTBO CBIPbSI M TOTOBOM NPOMYKLUH; PACCUUTHIBATh TEIJIOBOM M MAaTEpHUAIbHBIN
OanaHC BBHIMJIABKY YEPHBIX METAJUIOB; BHIIIOIHITH POU3BOACTBEHHBIC U
TEXHOJIOTMUYECKUE PacueThl; PabOTaTh ¢ TEXHOJIOTNYECKOH, KOHCTPYKTOPCKOH,
OpraHU3alMOHHO-PACTIOPSAUTEIBHON TOKYMEHTALUEH, CIPABOYHUKAMU U IPYTUMU
MH(POPMALMOHHBIMU HCTOYHUKAMU; HAXOAUTh HEOOXOAUMYIO HH(OPMALIHIO,
M0JIH30BATHCSI OCHOBHBIMU CITY>KOaMU TIT00ATBHBIX CeTel

OIIK-8

VMeeT NpakTUYECKUI OIBIT: YIIPABICHUS lTapaMeTpaMu TEXHOIOTUYECKOTO
[IpoLecca MPOU3BOACTBA YEPHBIX METAJUIOB, B TOM YHUCJIE C UCIIOIB30BAHUEM CPEIICTB
aBTOMATH3allUH1; SKCIUTyaTalliy TEXHOJIOTHYECKOTO 000PYI0BaHUS, UCIIOIB3YEMOTO B
[IPOU3BOJICTBE YEPHBIX METAJIOB

TumnoBbie KOHTPOJIBHBIC 3aIdHUSA 110 KAKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M MH(OPMAIIMOHHOE O0ecredeHue TUCIUIIIMHBI

IleuaTnasi y‘l@ﬁHO-MeTOI[I/I‘leCKaH AOKYMCHTAIlUA

a) ocHo8Has

aumepamypa:




1. Kyapun, B. A. Bueneunas o6paboTka uyryHa u cranu [Tekcrt] / B. A.
Kynpun. - M. : Metannyprus, 1992. - 336 c.

0) OononrHUMENbHASL IUMePamypa.:
1.  Ennepan, ®. [1. Dnexrpomeramayprus ctanu u peppocruiaBo [ TekcT]
: yue0. mocobue Jy1st By30B 10 MeTautypr. cneranbHocTsM / O. [1. Exnepan ; mox
Hayd. pea. b. B. JIunuesckoro, O. C. boOkoBoil. - M. : Meraimyprus, 1977. - 487 c.

8) omeuecmeenHvle U 3apyOedHCHble HCYPHANLL NO OUCYUNTUHE, UMeIoWUecs: 8 bubIuomexe:

1. MeramnocHabxeHue u cObIT: ciennanuszup. xypH./ UUC
«MetamnocHabxkenue u coObIT». — M., 2002. - http://www.metalinfo.ru/ru/contacts/

2. Merannsl / Poc. akan. Hayk,Yupexaenue Poc. akaza. nayk MH-T
MeTajutypruu u marepuainonen. uMm. A. A. balikoBa PAH. - M.: Hayka , 1993 -

3. H3BecTus BeICIIUX Y4€OHBIX 3aBeieHU. YepHas MeTaTyprus : Hay4.-
TexH. KypH. CuO. roc. uHAYCTp.yH-T, [OC. TexHOA. YH-T "MOCK. UH-T CTaJIU U
criaBoB" (MUCuC). - M., 1993-

4. MarepuanoBenenune: Hayd.-TexH. KypH./ OOO "Hayka u Texaonoruu".
- M. ,2000-

5. MeramnoBeneHue u TepMuUecKas 00padOTKa METAJIJIOB: Hay4.-TE€XH. U
npousB. )KypH./ Pen. xypH. - M., MammHocTtpoenue ,1994 -

6. HoBoctu yepHOW METAJUTYpIruM 3a pyOeKoM : €3KeKB. )KypH. / Llentp.
Hay4Y.-UCCIe/. UH-T UH(POPM. U TEXH.-IKOH. UCCIENl. YePHOU METaJUTypruu. - M.,
2005-

7.  bromiereHb HAyYHO-TEXHUUECKOW M SKOHOMUYECKOU UH(POPMAITUH.
Uepnas meramnyprust/ OAO «Yepmerurdopmarius» . - M., 2006-

8.  Meramtypr: Hay4.-TeXH. U ipou3B. xXypH. / Llentp. Coset ['opHo-
meta. npodcorosza Poccun, [poduentp "Corozmeramn", Accoll. TpOMBIILIEHHUKOB
ropHo-metaj. komrut. Poccun (AMPOC), Accort. nomermukoB (ACCO/). - M.,
Merannyprus ,1993-

9.  Hammonanenas metammyprus / Pen. xypH. - M., 2003-1-e nomyroaue
20009.

10. IIpou3BoacTBO MpoKaTa: MPOU3B. U HAyY.-TEXH. *KypH./ MexayHap.
COI03 MPOKATunKoB. - M. , 2000-2010.

11. YepHble METAIIBI : KYPH. M0 aKTyaJIbHbIM ITpo0OIeMaM METaLTypIriu,
MaIIMHOCTPOEHHUS U TPUOOPOCTPOCHHUS 3apyOeK. CTpaH : nep. ¢ Hem., 3n-Bo
"Metamnyprus", pen. xKypH. - M.,Meramutyprus ,2003-2008.

12.  Cranb : exxeMec. MeXIyHap. Hay4.-T€XH. U MPOU3B. KYypH. /
MexnayHap. coro3 metautypros, Kom. Poc. @enepainuu 1o Metamutypruu. - M.
,Mertamnyprus ,1946-

13. DnexTpomMeTayuryprus : Hay4.-TeXH. KypH. / JlemapraMeHT YKOHOMUKH
MeTaJLTypr. KoMiuiekca M-Ba skoHomuku Poc. @enepanuu.-M. , 1999-

14. Mertamnypr: Hay4.-TeXH. U Tpou3B. KypH. / 3A0 «Metamnypruzaar.-
M.: Meramnyprus ,1993-

2) MemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. . A. Iareirun, E. A. TpodumoB PaznuBka u KpucTaIIU3alMs CTAIN:
yue0. mocodue; FOx.-Ypain. roc. yu-t, 3naroyct. pui., Kad. O6m1. meTamtyprus.-
Yensounck: Uznart. nentp FOYpI'Y,2010.-49 c.:u.



2.  Muxaiinos, B. b. MapreHoBckoe mpou3BoAcTBO: yued. mocooue/ B. b.
Muxaitnos, U. B. Uymanos; FOx.-Ypai. roc. yu-1, 3natoyct. ¢pui., Kad. O6m1.
metamutyprus; FOYp-I'Y.-Uensounck: Uznarensctro FOVYpl'Y,2006.-72 c.

U3 HUX. yue@%o—memoduqecxoe obecneverue camocmosmenbHou pa60mbz cmydeﬂma:

BHCKTPOHHaH yqe6H0-MeTozmquKaﬂ HOKYMECHTaAIlUA

Her
[Tepeyens Kcnoab3yeMOro mporpaMMHOTO 00eCTICUEHHUS:

1. Microsoft-Windows(6eccpodno)
2. Microsoft-Office(6eccpouno)

[Tepedenb ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U HH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

1. -baza manaeix BUHUTU PAH(6eccpouno)
2. -Uudopmarmonnsie pecypcebt OI'Y OUIIC(6eccpouano)

8. MarepuajibHO-TeXHHYECKOe o0ecreyeHne Q1 CIUIITHHbI

OcHoBHOE 000py/IOBaHUE, CTEHBI, MAKETHI, KOMITBIOTEpHAS TEXHUKA,
IpeayCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeH e, UCTIOIb3yeMOe AJIsl Pa3IMYHBIX BUIOB
3aHATHN

Bun Ne
3aHATHM | ayj.
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