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1. llesu u 3212494 AU CIUILIHHBI

Lenb MuCHUIUIMHBI 3aKiI04aeTcsl B GOPMUPOBAHUHN HAYyUHO-HCCIIEI0BATEIBCKOTO
MHUPOBO33PEHUA Y CTYAEHTOB, a TAK)KE B IIOATOTOBKE IPAMOTHOTO CIIEI[UAINCTA,
YMEIOIIETO CaMOCTOSITENBHO TyMaTh, 3HAIOIIETO COBPEMEHHBIE TEHACHIINN PA3BUTHS
METaJUIMYECKUX MAaTepUaioB, YMEIOLIEro padoTarb HA COBPEMEHHOM 00OpYIOBAHUH,
UMETh MPEJICTABIEHNE O COBPEMEHHOM YPOBHE Pa3BUTHS TOOBIYM U MOATOTOBKH Py K
iaBke B Poccuu u 3apy0exeM, UMETh MPEACTaBICHUE O COBPEMEHHOM YPOBHE Pa3BUTHS
JOMEHHOTO ITPOU3BOZCTBA, a TAKXKE IMPOLIECCOB IPSIMOTO BOCcCTaHOBIEHUS B Poccun n
3apy0exeM, YMEIOIIETO ONpPeIesTh KaueCTBO JKEIe30PyAHOTO MPUPOTHOTO U
TEXHOTE€HHOTO ChIPbS U YyTYHA; BBIIOJIHATH PACUEThl OKA3aTeIeld arioMEepalluOHHOTO
nporecca 1 MpOM3BOACTBA OKATHIIIEH, COCTaBa JJOMEHHON IIMXThI, COCTaBa
KOJIOUTHUKOBOTO ra3a, MaTepHalibHOTO U TEIUIOBOTO OanaHca JOMEHHOM IJIaBKY,
ONPEAENSTh TEXHUKO-9KOHOMHUYECKUE TTOKA3aTENH JIOMEHHOM IIaBKH, IIOKA3aTENH MPO-
[IECCOB BHEJIOMEHHOTO MOJIy4€HUS YyTyHa, ()eppOCIUIaBOB U jKeJie3a, OLIEHUBATh PECYPCO-
JKOJIOTUYECKHUE XAPAKTEPUCTUKH MPOLIECCOB NOJIYYEHUSI OKYCKOBAHHOTO MPOAYKTA,
4yyryHa, peppocCIuIaBoB U jkeje3a. 3HAIOUIEro KOHBIOHKTYPY LIEH U CIIpoca Ha
METaJUIMYECKUE MaTepuabl (4yryHbl, CTAIN U CILIABHI).

Kparkoe conepxxanmne TUCUMILITHHBI

N3nararorcst TeOpeTH4eCcKrue OCHOBBI (POPMHUPOBAHUS OKYCKOBAaHHBIX IPOIYKTOB:
XUMUYECKHE PEAKIIMU B TBEPJOM Cpefie, CIeKaHUE, TOPEHNE TOIUINBA, OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE MPOLECCHI; MUPO(YOPHOCTh METAIIIU30BAHHOTO CBHIPBS; TEOPHSI
CJIOEBBIX MPOLECCOB: MAaCCOOOMEH, TEIJI0- U MAaCCONEPEHOC, Ta30JuHAMUKA. TeXHOIOTUs
1 000pyI0BaHUE OKYCKOBaHUS JUCIIEPCHBIX MarepuasoB. TexHonorus u o0opyaoBaHue
JIOMEHHOTO ITPOU3BOJICTBA; YYTYH U €r0 KaueCTBO; IUIAKU U MOJyYE€HUE MOMYTHON
IPOAYKIIMH; TOBEAEHUE MPUMECHBIX 3JIEMEHTOB. DHEPro3aTpaThl U
Matepuanocoepexxenue, GopMUpoBaHUE BEIOPOCOB M TOKCUKAHTOB, KAYECTBO MPOMYKIIHH.
BHezomMeHHbIE METO/IBI TIOJYYEHHUS IEPBUYHOTO METAJIA: TEXHOJIOTUU U KOHCTPYKLNU;
o0ecreuyeHune ChIpheM U SHEPTUel; MaTepranocOepekeHre; BIUsHIE Ha OKPYKaOILy O

cpeny

2. Komnerenuuu odyuyarwmerocsi, opmMupyembie B pe3yJabTare 0CBOCHUS
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (xomneTeHImn) oOyuenus no aucuurinae (3YHer)

3HATH: TPUHIIUITEI OCHOBHBIX TEXHOJOTHYECKUX
MPOIIECCOB MPOU3BOACTBA  00paOOTKH YEPHBIX
METaJJIOB, YCTPONUCTBA U 000PYI0BAHHE IS UX
OCYUIECTBIICHHUS.

OIIK-5 criocoOHOCTBIO IPUMEHATDH B TPAKTHUECKOM
JeSITebHOCTH MPUHLUIIBI PAIIIOHAIBHOTO
UCTIOJIb30BaHMS TPUPOIHBIX PECYPCOB U 3AIIUTHI
OKpY>Karollei cpeibl

'YMETB:0LICHUBATh PECYPCO-IKOIOTMUECKHE
XapaKTEPUCTUKHU MTPOLIECCOB MOTYUYEHHUSI OKYCKO-
BAaHHOTO MPOAYKTa, YyT'yHa, (heppOCIIaBOB U
Keresa

BrnasieTh:METOMKOM ONIpEACTICHHS PECypco-
HKOJIOTUYECKHX TOKa3aTelNel MporeccoB
DKCTPAKIINU YEPHBIX METAJUIOB.

OIIK-1 roToBHOCTBIO UCIIOJIb30BaTh 3HATB:-IPUPOAY XUMHUECKUX PEaKIHil,




(I)YHI[aMeHTaJ'IBHLIC O6H_IeI/IH)KeHepHBIe 3HaHUA

MICTIOJIB3YEMBIX B METAJUTYPrHUeCKHUX
MIPOM3BOACTBAX OCHOBHBIE 3aKOHOMEPHOCTH
[POIIECCOB I'€HEpaIMM U MIEPEeHOCa TETIIOTHI,
NIBIDKEHUH KHUJIKOCTH M Ta30B TPUMEHUTEIHHO K
TEXHOJIOTMYECKHUM arperaraM 4€pHON MeTauTypruu;
— OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX U
(PU3UKO-XUMHUECKUX MPOLIECCOB, POLIECCOB
MaccomnepeHoca NPUMEHHTEIBHO K
TEXHOJOTMYECKHUM TpolieccaM, arperaram
000pyIOBaHUIO TIEpepadOTKH (0OoTaIeHus)
MUHEPaJILHOTO CBIPbs, MPOU3BOACTBA U 00pabOTKH
YEPHBIX METAJJIOB; — MPHHIIUIIBI OCHOBHBIX
TEXHOJOTMUYECKUX MPOLECCOB MPOU3BOJICTBA U
00paboTKN YEPHBIX METAIIIIOB, YCTPOICTBA U
00Opy/IOBaHUE /ISl UX OCYIIECTBICHHSL.

YMETh:— ONPeeNsATh KaYeCTBO KeJIE€30pyAHOTO
[IPUPOIHOIO U TEXHOICHHOIO ChIPhS U Yyr'yHa; —
BBINIOJIHATH PacyeT IM0Ka3aTelIe arToMePallMOHHOTO
rporuecca U NTpoOU3BOACTBA OKATHI-IIEH; —
BBINIOJIHATH PACUYET COCTABA IIMUXThI JJIs
MMPOU3BOJICTBA OKYCKOBAaHHOI'O CHIPbBS,
MaTepUaIbHOTO U TEIJIOBOTO OajaHca MpoIeCcCoB; —
BBITIOJIHATH PaCcyYCT COCTaBa Z[OMGHHOfI T XTHI,
COCTaBa KOJIOUTHUKOBOTO ra3a, MaTepHU-aJIbHOTO U
TETUIOBOTO OajiaHca JTIOMEHHOU TUIaBKH; —
OTIpEITISATh MYTH pecypcocOepekeHus B JTOMEHHON
[JIaBKE; — ONPEIENIATh II0Ka3aTeNu MPOLECCOB
BHEJOMEHHOTO TIOJYyUYeHUS YyTryHa, (peppocIiaBoB U
Kelle3a; — ONpeesaTh (a30BbIi cOCTaB
YKEJI€30PYIHBIX MAaT€pUaIoB; — ONPEIEIATh
HDHEPrOEMKOCTb U MaTEPUAIIOEMKOCTD IIPOLIECCOB
MOJIy4eHHs] IEPBUYHOTO METAJIJIA; — OLIEHUBATh ITyTH
PHEeprocOepeKeHs U MaTepragocOepekeHus Ipu
MIPOU3BOJICTBE OKYCKOBAaHHOTO ChIPbSl U IEPBUYHOTO
MeTaJla.

BirageTh:- HaBBIKAMH CaAMOCTOSITEILHOTO IMTOMCKA
nH(}OPMAITIHU O CXeMaX COBPEMEHHBIX MPOIIECCOB
AKCTPAKIIMK YEPHBIX METAJIJIOB; — HABBIKAMU
aHaJM3a UMeroIeiics nadopmaru 0o
HPHEPrOEMKOCTH U MaTepUaJIOeMKOCTH MPOIECCOB
MOJTy4YEHHS] OKyCKOBAHHOTO ChIPbS M JIOMEHHOTO
MPOU3BOJICTBA; — TEXHUKOW MTPOBEICHUS aHAIN3a
PK00aJIaHCOB JOMEHHOM IIAaBKH; — HABBIKAMU
MPOBEICHUSI AaHAJIU3a PECYPCO-IKOJIOTMUECKUX
MMOKa3aTesel pa3IMuHbIX CXeM MPOU3BOACTBA
OKYCKOBAHHOTO CBHIPbsl M IEPBUYHOIO METaJlIa; —
JTOTMYE€CKUM TBOPUYECKUM U CUCTEMHBIM
MBIILJIEHUEM; — METOJIMKOM OIpe/iesIeHUs
MoKa3aTesen MpoIeCcCOB MOJYYEHUSI OKYCKOBAaHHOTO
CBIPBS ISl JOMEHHOM IIJIaBKU; — METOAUKOMN
ONpeiesIeHUs MToKa3aTeael BOCCTAHOBIICHHS B
TOMEHHBIX TI€Uax; — METOANKON ONpeeIeHUs

(ha30BOTO COCTaBa KEIE3OPYIAHBIX MATCPHUAIOB

3. Mecro nucuuninnbl B ctpykrype OII BO




HepequL nMpeAICCTBYIOMNUX NTUCIUIIINH, HepequL nociacayromux IuCUrIlInH,
BHJIOB pabOT yueOHOTO MIaHa BHJIOB paboT

Her He npexycMmoTpensl

TpeOoBaHMs K «BXOIHBIM» 3HAHUSIM, YMEHUSIM, HABbIKAM CTYIE€HTA, HEOOXOIUMbIM
IPY OCBOCHHUH JJAHHOM JMCLMIUIMHBI U IPUOOPETEHHBIM B PE3YIbTATE OCBOCHUS
IPEAMIECTBYOIUX JUCHUTIINH:

Her

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO6mas TpyA0€eMKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacnpenenenue
0 ceMecTpaMm
Bun yuebHo# paboTh Beero B Hacax
Hacos Howmep cemectpa
7
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 48 48
Jlexuuu (JI) 32 32
[IpakTnueckue 3aHATUS, CEMUHAPBI U (MJIN) IPYTHe BUJIbI ayIUTOPHBIX 16 16
sanstui (I13)
JlabGopatopusie pabotsl (JIP) 0 0
Camocmosmenvras paboma (CPC) 60 60
BoccraHoBieHre U U3BI€UEHNE XUMUYECKUX AIEMEHTOB B IPOIIECCE 12 12
nepepaboTKu
JomenHas neus. CTaieriaBUIbHbIE arperarsl. 12 12
Knaccudukanus xene3nbix pyn. Kinaccudukariys TeXHOT€HHBIX 12 12
OTXOJI0B
OxyCKOBaHUE U amJIOMEpaus 12 12
[ToBTOpEHME 3HaNI IOTYUYEHHBIX B XOZE U3YUECHHMsI IPEAIIECTBYIOIINX
qUCHUIIIMHAX. POIb OCHOBHBIX METAJUTyPrHUECKUX MPOU3BOJCTB B 12 12
COBpeMEHHOM Mupe. CbIpbe U YHEPTOHOCUTEINN AJIs1 METAJLTYPrHH JKENEe3a.
B uToroBoro KOHTpos (3auet, Aud.3a4yeT, Sk3aMeH) - 3a4er

5. Conep:kaHue QMCUUIIMHBI

O6beM ayaUTOPHBIX 3aHATUN IO

pasji(_;na HaunmeHoBaHue pa3aenoB JUCHUILUIMHEI BUJIAM B 4acax
Bceero JI I13 JIP
1 BBonnas nexkus 10 8 2 0
5 TCXHOJEOFHH HOATOTBKHU CBIPbEBBIX MaTE€PUAIOB AJIs 20 12 2 0
YEepHON METaJUTypruu
3 |Mcnonp30BaHUE MIUXTHI B CTAJIEIUIABUIILHOM IIPOLIECCE 18 12 6 0

5.1. Jleknun




No

JICKIIMH

No
paszenal

HanmenoBanwne nimm KpaTKO€ COACPIKAHUEC JICKIIMOHHOT'O 3aHATHA

Koin-
BO
4acoB

[Tpeamer, muteparypa, nocodus. ctopuueckuit 0630p pa3BUTHsI IPOLIECCOB
MOJITOTOBKH CHIPHEBBIX MaTEPHAIOB B MeTALTyprun. PecypcHas 6a3a uepHoi
METaJUTyprut (OCHOBHBIE OTEYECTBEHHBIE U 3apyOe)KHbIE MECTOPOXKICHHS
YKEJIE3HBIX PYI).

[TonsiTue *xene3Ho py/sl, 4yryHa, (parocoB, BUAbI MUHEpaioB. OCHOBHbIE
HalpaBJIeHUs SKCTPAKIUU YEPHBIX Me-TalIOB. DKOHOMUYECKast 3()(HEeKTUBHOCTh
[TOJITOTOBKH CHIPHS K IIJIaBKE.

TeopeTnueckne OCHOBBI U3BJIEUEHUS YEPHBIX METAJIIIOB U3 IPUPOIHOTO U
TEXHOTEHHOTO ChIpbs. [ToaroroBka xenezopynHoro coipbs. Jpobnenue,
M3MEJIBICHNE, TPOXOUEHUE MaTepralioB, 00OTaIleHNE KEJIE30PYIHOTO ChIPhs
(BuaBI ApoOIIEHNs, TOKa3aTeNn APOOIeH!s], OCHOBHBIE TEXHOJIOTUYECKHUE
arperarsbl, pa3ejeHue MaTepHaoB MO KPYITHOCTH, YCPEJHEHHE MaTepUaIoB,
oOoraieHue *ene3HoH py/bl, MoKa3zaTeau 000ralieHns, METO bl 00O alleHHS,
TEXHOJIOTMUYECKHE arperarbl). TpeOoBaHUs K OKyCKOBAaHHOMY MPOIYKTY.
XuMHUeCKHe peakluu B TBepoi (aze. OCHOBBI CIIEKAHUS IUCHIEPCHBIX
marepuainoB. TBepaodasnoe u xuakohazHoe criekanue. [ opeHue Tormaa.
PacruiaBneHue MUXThl M KPUCTAJUIM3ALMS PacIuIaBa.

TexHomorus 1 060pyI0BaHKE MTPOLIECCOB arlIoMepalliy JKeJIe30pyIHOTO ChIPhSI.
Cxema mporiecca arioMepanni. XMMHUYECKHd COCTaB U (PU3NUECKHE CBOWCTBA
IMXTHI U €€ MoAroToBka. [Ipornecc nmomydyeHus amomepara ¢ TEIIOBON TOUKH
3penus. @opMupoBaHue aroMepara ¥ €ro MeTaulyprudeckue CBONCTBA.
YipapieHue kauecTBoM ariomepara. Koncrpykuus u o0opynoBaHue
ArIOMEpaIMOHHBIX 1IeX0B. TexXHOoIorus u 000pya0BaHHE MPOIIECCOB MPOU3BOACTBA
YKEJIE30pYIHBIX OKaThilieid. Cxema mpoiiecca Npou3BOACTBA OKATHIIIEH.
DopmHupoBaHHE CHIPHIX I'paHyi. BeicokoTemneparypHoe ynpouHenue. [loBenenne
[IPUMECHBIX 3JIEMEHTOB. TEXHOIOTNYECKUE PEKUMBI IPOU3BOJCTBA OKATHIILIEH.
DopMHUpOBaHUE OKATHIIIEH U YIIPABICHUE UX KaueCTBOM. KOHCTpyKIMH U
000pyI0BaHNE IPEANPUATHN IO TPOU3BOACTBY OKATHIIICH.

TexHOIOoTrus JOMEHHOM TJIaBKU: MPOILECCHl HArpeBa U BOCCTAHOBJIEHUS IIUXTOBBIX
MarepuaiioB Pecypco-3Konornueckue XapakepuCTUKU MPOLIECCOB IMPOU3BOICTBA
CBHIPbsi. DKOOATAHCHI PA3JIMYHBIX CXEM MOATOTOBKH ChIpbs. CTPyKTypa,
HHEPro3aTparbl U OCHOBHBIE HAMPABICHUS YHEPTOCcOepeKeHUsI.
MatepuanocOepexeHre U peluKIMAT MaTepraioB. DopMupoBaHUE BEIOPOCOB U
YTUJIM3aLKs IPOU3BOICTBEHHBIX OTX010B. Harpes u pas3nokeHre KOMIOHEHTOB
muXThl. D ()EKTUBHOCTD MPOTIABKY OKYCKOBAHHBIX MaTePUAJIOB.
TepMoaMHaMUKa BOCCTAHOBIICHUS KeEJE3a U3 OKCUIO0B U CIOXKHBIX COEUHEHUN
MOHOOKCHJIOM yTJIEPOJa U BOAOPOIOM. BOCCTaHOBIIEHNE OKCHIOB KeJe3a
TBEPJBIM yriiepo-noM. Peakius razudukanuu yrnepoaa. [Ipsimoe u Henpsmoe
BOCCTAHOBJICHUE B IOMEHHOU ITe4r. BoCCTaHOBIEHNE KPEMHUS U ITOJTyYEHUE
TUTEHBIX YYyTYHOB U eppocununiiusi. BoccTaHOBIeHE MapraHiia U MOJTyYeHHe
MapraHIIOBUCTHIX YYTYHOB U (heppoMaprasiia B JOMEHHOM nieun. BoccraHoBenne
XpOMa U MOJy4YEHUE XPOMUCTBIX YyTYHOB B JOMEHHOM nieun. BoccranoBieHne
BaHAJAMS U U3BJICUCHUE BaHAIMS U3 MPUPOAHOTO U TEXHOTEHHOTO ChIPBS.
Boccranosnenue docdopa, TuTaHa, 60pa, peAKUX U PaCCESHBIX YIEMEHTOB B
nomenHoM neun. IloBeeHre MUHKA, MIEI04Yel U TaJIOTEHOB B JIOMEHHOM IEYH.
[Tokazarenu pa3BUTHSI IPOLIECCOB BOCCTAHOBIICHUS B IOMEHHON 1eun. Binsinue
pa3BUTHS IPOLIECCOB BOCCTAHOBIICHUSI HA SHEPro3aTpaThl B JOMEHHOM MEYH.
MexaHu3M U KUHETHKA MPOLIECCOB BOCCTAHOBIICHUS. BIIMsIHUE TEXHOIOTNYECKUX
(hakTOpOB Ha CKOPOCTH MporieccoB DopMupoBaHUEe YyTyHa U IIIJIaKa.
HayrnepoxxuBanue xene3a u popmupoBanue yyryHa. KauecTBo gyryHa.
dbopmupoBanue nuraka. [lepBudnbIe, TPOMEKYTOUHBIC U KOHEUHBIC IIJIAKH.
CBoiicTBa 1IJIakOB. BiusiHue NUIAKOBOTO peKUMa Ha MOKa3aTesid JOMEHHOU




[JIABKU U KQUE€CTBO YyryHa. Y Thin3auus uuiakos. [loBeaenue cepbl B TOMEHHOU
neur. TepMonrHaMuKa U KHHETHKA Jecyab(dypaluu uyryHa. YpaBlieHue
MOBEICHUEM CEPHI B IOMCHHOH neun. BHenoMeHHast 00paboTka 4yryHa. YiaaneHue
cepsl, hocdopa, KpeMHHS U JIp. JIEMEHTOB IIPH BHEIOMEHHOM 00paboTKe YyryHa.
[opeHue TOIIMBa, TEIIIOOOMEH B CJI0€ U JIBIDKEHUE MATEPHATIOB B IOMEHHOMN
neyu. [ openne TormBa B ropHe neuu. OkuciaurenbHas 30Ha. CocTaB MEYHOTo rasza
B FTOPHE M €r0 U3MEHEHHUE 10 BBICOTE Neun. TeopeTndeckasi TeMIneparypa ropeHust
W METOJIbI €€ KOHTPOJIS U pacueThl. TermnooOMeH B fJoMeHHOM nieun. [TonsTue
"BOJISIHHBIX YKBUBAJICHTOB" M METOJIbI pacueTa TeMIIepaTypHbIX MPodUieH meqmu.
OO61re ¥ 30HaNbHBIE TEIUIOBbIE OaJaHChl M METOJIBI UX pacueTa. J[BrkeHue
MaTepHaJIOB U Ta30B B IAXTHBIX MeYaxX. 3aKOHOMEPHOCTH JIBUXKEHHSI Ta30B B CJIOE
KyCKOBBIX MarepuanoB.PacnpeieieHue MuXThl B €YU U YIIPABIECHUE JBUKEHUEM
ra3oBoro nmoroka. [{oBbIlIeHHOE TaBICHHE Ta30B B pad0YeM IMPOCTPAHCTBE.
J[Br>KeHUE pacIlyiaBoOB.

PecypcocbOepexenre B JOMEHHOM TJIaBKe. DHEPrOEMKOCTh M MAaTePHUAIOEMKOCTh
TTOMEHHOTO MTPOU3BOJCTBA. AHAN3 3KOOATaHCOB TOMEHHOH T1aBKU. OCHOBHBIE
HanpaBieHus 3Heprocoepexenus. Harpes ayTes. Kucinoposa B 1oMeHHOI miiaBKe.
YBIaxXHEHUE IyThs. ByBanue yriepozaconepkamux J00aBOK B TOPH MEUH.
BryBaHue bUIEYyTOJIBHOTO TOIIMBA B TOpH. [logava ymist 1 HEKOHAUITMOHHOTO
KOKca uepe3 KOoJIOWHUK. OnTUMH3aLMs HCIIOJIb30BaHUs PECYPCOB B JOMEHHOM
neun. [1naBka "Ha nutak". JlyThe ¢ MOBBIIIEHHBIM coiepkaHueM a3oTta. [naBka Ha
"ra3". [losryueHune 4yryHOB MOBBIIIEHHOTO KayecTBa. @opMupoBaHue BEIOPOCOB U
CaHUTapHO-3KoJIoTHYecKas QyHKIUS ToMeHHON nieuu. @opMupoBaHre BEIOPOCOB B
TOMEHHOI neun. IPPEeKTUBHOCTH MepepadOTKH TEXHOTEHHBIX U OBITOBBIX
OTXOJI0B, B TOM YHCJIE U TOKCUYHBIX, B JOMEHHOH niedun. KoHCTpyKuus u
000pyIOBaHNE IOMEHHBIX 11€XOB YCTPOUCTBO JOMEHHBIX Medel. JInTeiHslii 1Bop.
Pynubiit nBop. [logaua nyThst u KOHCTpYKIMU BojoHarpesarenei. Ouncrka
TOMEHHOTO ra3a. TpaHcnopt 4yryHa u nuiaka. Pa3nuBodHble MallIuHBI.
OpraHuzanys TOMEHHOM MIaBKU. MaTeMaTu4ecKoe ONUcaHrue TOMEHHOTO
npoliecca U KOMIbIOTEPHOE YIPABJICHUE MPOLeCCOM. MeTo/1bl UHTEHCU(DUKAITIH
TOMeHHOTo Mpotecca. [lepcrniekTuBsl ganpHeiero pazputus. OdoraiieHue 1y Ths
KHCIOPOAOM. Hcrionb30BaHue yIIIEBOAOPOAOB. YBIIAXKHEHUE Ty Thsl.
Kom6unupoBanHoe qyThE. [loBbIlIeHNEe qaBlIeHNs Ta3a MO/ KOJOITHUKOM.
[lep—cnieKTUBBI JaJIbHEUIIETO pa3BUTHS JOMEHHOTO npouecca. Cxema mpouecca
Koppekc. [Iponeccsl mpsamMoro BOCCTaHOBJIEHUS OKCHIOB kelne3a. ctopus
BoIpoca. Teope"TU4eCKHe OCHOBBI IIPOLECCOB NIPSMOrO BOCCTAHOBIICHUS.
(OCHOBHBIE PA3HOBUHOCTH MPOLECCOB MPSIMOIO BOCCTaHOBIEHUA. Cxema
MUIpeKc-mporiecca. TexHomorus 1 000py10BaHUE MPEANPUATHI METAITypTuu
kese3a Poiib poreccoB METauTyprum JKejae3a B COBpEMEHHON MTPOMBIIIUIEHHOCTH.
Knaccudukarus Colpbe U S9HEPrOHOCUTEINH TSI METAJTypIUH JKeesa.
Knaccudukanus npo-ueccos. [TupodopHOCTs CBEXEBOCCTaHOBIEHHOTO XKelle3a U
MeTozbl ee noaasneHus. CBapuBaeMocTs. [lonyuenue xenesa B arperatax
KuIsmero cios. [lepcrniekTuBbl mpons-BoacTBa Kpuisl. [lonydyenue ayryna
METOIaMH KUIAKO(PAa3HOTO BOCCTaHOBIEHUS. KOMOMHUPOBAaHHBIE MPOLIECCHI.
JK00aIaHCHI TPOLIECCOB METAILTYPIHH XKele3a. AHAIU3 SHEPreTUYECKUX U
MaTepHaJIbHbBIX 3aTpaT. BIOPOCHI B OKPYKAIOLIYIO CPELY.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

Ne
3aHATHSA

Ne

paszznena

Haunmenopanue uimm KpaTKOC COACPIKAHUC MMPAKTUYCCKOIO 3aHATHUA, CCMUHApa

Koi-
BO
4acoB

BBoaHas nexnus YCTaHOBIEHHE YPOBHS NOATOTOBKU CTYIEHTOB K YCBOCHHIO
nucHUMIUIMHBL «I[oAr0TOBKA CHIPHEBBIX MATEPUAIOB JJIs1 YHEPHOU METAJLTypPrun»

JlpoGiienue 1 n3MenpieHue Marepuaion. [lokazarenu npobaenus. Pacuér




oKa3arenei [[pO6JI€-HI/I$I Ha PAa3JIMYHBIX TEXHOJIOTNMYCCKUX arperarax € 1nejbio
onpeneneHus 3GHEeKTUBHOCTH Ipoliecca

O6oramenue pya. Pacu€r mokazareneit oboramienus. OnpeneneHrne HanOOoIbIIeH
A (hHeKTUBHOCTH TpoIiecca 00OTalIeHUs

OxyckoBanue pya. [Ipouieccbl nonmydeHust armoMepara u OKaThIIen, UX
METAJTypru4eCcKre CBOUCTBA. TEXHUKO-DKOHOMUYECKHE MTOKA3ATENH
MCIIOJIb30BAHUSA IS BBIIJIABKY YyT'yHA.

e€ peryJlupoBaHue u Jip.

Oco0EHHOCTH IOMEHHOTO TpoIiecca. YCTPOHCTBO JOMEHHOH neun. JIBuxkeHne
[TUXTOBBIX MaTe-pUalioB U ra3oB. OnpeeneHne oNTUMaIbHOW PYIHON HATPY3KH U

[Iporiecchl BOCCTaHOBIEHHUS XKelle3a U3 JKeIe30PYAHOTO ChIPbs B IOMEHHOM MeYH.
AHan3 peakui IpsiMOro U KOCBEHHOTO BOCCTAHOBJIEHUS OKCUJIOB JKeJie3a C
L[EJIbI0 OTIpPEIeTICHHSI CTETIEHU MPSIMOT0 BOCCTAaHOBJICHUS

5.3. JIaboparopHbie padoThI

He npenycmorpensl

5.4. CamocrosiTesqibHasi padoTa CTyIeHTa

Brimonmaenne CPC

Bun pabots! 1 conepkanue 3aaHus

Crincox nureparypsl (¢ yKa3aHUEM
pasnesnoB, IiiaB, CTPAHUII)

Koi-Bo yacos

Krnaccudukanus xene3Hbix pya.
Krnaccugukanys TEXHOTEHHBIX OTXOIOB

1. Muxaiinos, I. I. TepmoanHamuka
METaJITypru4ecKHX MnpoueccoB u cucreM/ I.
[. Muxaiinos, b. 1. Jleonosuy, 0. C.
Kysnenos.-M.:M3nart. JJlom MUCuC,2009. -
519 c. 2. Mepkep, 2. D.Temnosie u
TEXHOJIOTHUECKHE TPOLIECCHI B eyax
0€370MEHHON Me-TaJUTypTrun: y4eo. mocooue
111 BY30B 110 CIIEUAIBbHOCTAM
"MeTamtyprust 4epHbIX Me-TalioB" U
"Tero¢pu3nka, aBTOMaTU3aLUs U SKOJIOTUs
mpoM. Tieueit'"/3. 3. Mepkep, A. A.
Koxyxos,/l. A. XapnamoB.-3-e u3sf., cTep.-
Crapsiit Ockon:THT,2010.-179 c.

12

BoccraHOBIEeHNE U N3BICYCHUE XUMUYECKUX
HIIEMEHTOB B IIPOLIECCe MepPepadoTKH.

1. Muxaitnos, I. I. Tepmogunamuka
METaJUTypru4ecKuX mpoueccoB u cucteM/ I
[. Muxaiinos, b. U. Jleonosuu, 0. C.
Kysnenos.-M.:U3znar. JTom MUCuC,2009. -
519 c. 2. Mepkep, 2. D.Temnosie u
TEXHOJIOTMYECKHE MPOIIECCH B MeYax
0e3I0MCHHON Me-TaJUTypruu: yue0. mocobue
TUIS By30B I10 CTHIEIIMATBHOCTSIM
"MeTannyprust 4epHbIX MEe-TAJIOB" U
"Termnmogu3nka, aBTOMAaTU3AIMS U YKOJIOTHS
mpom. redeii'/D. D. Mepkep, A. A.
Koxyxos,/Jl. A. XapnamoB.-3-e u3., crep.-
Crapsiit Ockon:THT,2010.-179 c.

12

OKyKCOBaHHE U arjIoMepaLus

1. Muxaiinos, I. I. TepmoanHamuka
METAJTypru9eCKHUX MpoIeccoB u cuctem/ I.
[. Muxaiinos, b. U. Jleonosuu, FO. C.
Ky3snenos.-M.:U3nar. Jlom MUCuC,2009. -
519 c. 2. Mepkep, D. O.TemnoBbie U

12




TEXHOJIOTHUYECKHE MPOIIECCH B IeYax
0€370MEHHON Me-TaJUTypTruf: y4eo. mocooue
TUTS By30B T10 CTIEIIHATEHOCTSIM
"MeTtamutyprus 4epHbIX Me-TalIoB" 1
"Termodu3nka, aBTOMATU3AIMS U YKOJIOTHS
mpoM. Tieueit'"/D. 3. Mepkep, A. A.
Koxxyxos,Jl. A. Xapnamos.-3-e u3f., crep.-
Crapsiii Ocko: THT,2010.-179 c.

HOBTOpCHI/Ie 3HAUH IMMOJIYYCHHBIX B XOIC

N3YUCHUA MPCANICCTBYIOIUX AUCHUILINHAX.

Postb 0CHOBHBIX MCTAJLTYPTUUICCKHUX

[IPOU3BOACTB B COBpEMEHHOM MHpe. Crlpbe

1 ODOHCPIrOHOCUTCIIN OJIA MCTAJLIIypIrUun

KEJIC3a.

1. Muxaiinos, I. I. TepmoanHamuka
METaJITypru4ecKHX MpoleccoB u cucreM/ I
[. Muxaiinos, b. W. Jleonosuu, 0. C.
Kysnenos.-M.:M3nart. JJom MUCuC,2009. -
519 c. Mepkep, 2. O.TemnoBsie 1
TEXHOJIOTMUYECKHE MTPOLIECCHI B ITeYax
0€370MEHHON Me-TaJUTypTruu: y4eo. mocooue 12
U1 By30B I10 CIIELIMAIIBHOCTSIM
"MeTaynyprust Y4epHbIX Me-TAJIOB" U
"Tero¢pu3nka, aBTOMaTU3aLUs U SKOJIOTUs
mpoM. Tieueit'"/D. 3. Mepkep, A. A.
Koxyxos,/l. A. XapnamoB.-3-e u3f., cTep.-
Crapsriit Ockon: THT,2010.-179 c.

HOMGHH&H I1€4b, CTAJICIIJIIaBUJIbHBIC

arperarbl

1. Muxaiinos, I. I. TepmoanHamuka
MeTaJIITypru4ecKHX npoueccoB u cucreM/ I
[. Muxaiinos, b. U. Jleonosuu, 1O. C.
Kysnenos.-M.:U3znar. [Jom MUCuC,2009. -
519 c. 2. Mepkep, 2. D.Temnosie u
TEXHOJIOTMUYECKHE MTPOLIECCHI B ITeYax
0€37J0MEHHON Me-TaJUTypruu: y4eo. mocoomue 12
JUISL By30B I10 CIIELIMAJIBHOCTSIM
"MeTannyprust 4epHbIX Me-TalioB" U
"Tero¢u3nka, aBTOMaTU3alUsA U SKOJIOTUs
mpoM. Tieueit'"/3. 3. Mepkep, A. A.
Koxyxos,/l. A. XapnamoB.-3-¢ u3sf., cTep.-
Crapsiit Ockon:THT,2010.-179 c.

6. I/IHHOBaIII/IOHHLIe Oﬁpa3OBaTeJIbHLIe TEXHOJOI'UMA, UCITOJIB3YEMbBIC B y‘l€6HOM

nmpomecce
Kon-
NHHOBalIMOHHBIE
(hopmbl yaeOHBIX Bun paGoter Kparkoe onncanue BO
MBI yHes (1, 113, JIP) P aynL.
3aHATUI
4acoB
[Iporpamma «KoHTposb» pazpaboTana st
OCYILIECTBIICHHSI POLIECCA MPOBEACHUS KOHTPOJISI
KAa4eCTBAa METAJIONPOAYKIIMM HA METAJUTyPrUYeCKUX
npeAnpuaTUsX. B xoxe npoBeneHus mpoiecca KOHTPOIISt
[Ipumenenue peATp i€ TIPOBEC! ot p
OCYILIECTBIISIETCS] CPABHEHUE ACHCTBUTEIBHOTO
DJIIEKTPOHHBIX [IpakTuueckue
. M300paXeHHsI CTPYKTYPBI METaJlJIa ¢ STATOHHBIMH
MYJIBTUMEANIHBIX 3aHATUS U 1
[IKaJJaAMA MUKPOCTPYKTYp METaJljla YyCTAHOBIIEHBIX
YIeOHUKOB 1 YUEOHBIX |CEMHHAPHI o
oG ['OCT. Tak >xe nporpaMMHbBIN TPOAYKT MO3BOJISAET
3aMoJIHATH CepTU(UKAT KauecTBa Ha
MeTauIonpoayKiuio. ConepkKut O0IbIIOe KOIUYECTBO
CIIpaBOYHOM MHGOPMAIINH, TPUMEHIEMON Ha
MPEANPUATUSIX METAJUTYPrUU€CKOM OTpaciiu
M cnonb3oBaHue [Tpaktnueckue [Mcnonb3oBanue MHGOPMAIIMOHHBIX pecypcoB MHTepHeT. | |




MH(POPMALMOHHBIX
pecypcoB u 0a3
TTAaHHBIX

3aHITHS U
CEMUHapbI

DIEKTPOHHO-OMOIMOTEUHAsI CUCTEMA U3/IaTeNIbCTBA
«JIanb» u eLIBRARY. Metoa «37€KTpOHHBIX
CUMYJISIIIHIN UCTIONB3YETCS IPU UMUTAITUU
METAJLTYPTUYECKHX TPOIIECCOB C UCTIOIb30BaHHEM
DIIEKTPOHHBIX MaTepUajoB caiTa
http://www.steeluniversity.org/. Paspaborannas 6a3a
nanHbIX http://www.mettech.susu.ac.ru/

Co0cTBeHHBbIE HHHOBALIMOHHBIE CIIOCO0BI M METO/AbI, HCIIOJIb3yeMbl€e B
o0pa3oBaTeJILHOM Ipolecce

He npenycmorpensl

Hcnonp3oBanue PE3YJIbTaTOB HAYYHBIX HCCHeﬂOBaHHﬁ, IMPOBOAUMEBIX YHUBCPCHUTCTOM, B
paMKax HaHHOﬁ JUCHHUIIIIMHBI: HCT

7. ®ona oueHouHbIX cpeacts (POC) st npoBeAeHNs TEKYLIEro KOHTPOJIS
yCIIeBAEMOCTH, IPOMEKYTOUYHOM ATTECTALMH M0 UTOraM OCBOCHUS AUCUMILTHHBI

7.1. llacnopTt poHAA OLIEHOYHBIX CPEACTB

HanmeHoBanue Bun konTpOIs NeNo
paszueion KonTponupyemas komnetrenius 3Y Hol (BKITIOUAS .
JUCIUTTAHBI TEKYIIHA) Sazatin
OIIK-5 crtocoOHOCTBIO TPUMEHSTD B MPAKTHUECKON Tewmbl 5cce,
Bee pasensi JIeATEeTbHOCTU MPUHIUIIBI PAlMOHAIBHOTO pedeparos, 1
MCIOJIb30BaHUS MPUPOAHBIX PECYPCOB U 3aIUTHl | KYpPCOBBIX paldoT U
OKpY>Karolleu cpeibl np
OIIK-1 roTOBHOCTBIO HUCIIOIB30BaTh
Bcee paznensi 3auer 1
(dbyHIaMeHTaIbHBIE OOIIEHHKEHEPHBIC 3HAHUS

7.2. Buabl KOHTPOJIS, IPOLEAYPHI IPOBEACHUNA, KPUTEPUU OLICHMBAHUS

Bun koHTpOIs

[Ipouenypsl
MPOBEACHUS U
OLCHUBAHUA

Kputepuu onenruBanus

Tewmsl occe,
pedepatos,
KypCOBBIX paboT
u 1p

Ompoc

OTIMYHO: XOpOIIIee 3HAHUE OCHOBHBIX TEPMHHOB M MOHATHI Kypca;
[0CJIe/I0BATEIbHOE M3/I0KEHUE MaTepralia; yMEHUE
(bopMyIHpPOBATH HEKOTOPHIE 0O0OIIEHHUS IO TEME.

XOpOIII0: BOMPOCHI U3JIararoTCsi CHCTEMATU3UPOBAHO U
[OCJICIOBATEIIBHO; IOMYIIECHBI OMH — JBa HEJ0UYETA MPH
OCBEIIIEHHH OCHOBHOTO COJICPIKaHHsI OTBETA, HCIIPABJICHHBIC 10
3aMEYaHUIO MPETo/IaBaTeIs; MOKa3aHO YMCHUE HILTIOCTPUPOBATh
TCOPETUUCCKHUE MOJIOKCHUS KOHKPETHBIMHU MIPUMEPAMH.
'YIOBJIETBOPHUTENILHO: HETIOIHO WIJIM HETIOCIIEJOBATEIbHO PACKPHITO
cozepKaHue MaTepuaa, Ho oKa3aHo 00Iee MOHUMaHKe BOIIPOCa;
HMCJINCH 3aTPYAHCHUA W JOITYIICHBI OIHI/IGKI/I B OIIpCACIICHUN
MOHSTHIH, UCTIOJIL30BAHIH TEPMUHOJIOTHH, UCITPABICHHBIC MTOCTIC
HCCKOJIBKUX HABOAAIIHX BOIIPOCOB.

HeynoBeTBOPUTEIbHO: HEYOBICTBOPUTEILHOE 3HAHHE OCHOBHBIX
TEPMUHOB U IIOHATUHI Kypca; OTCYTCTBUE JIOTUKU U
[0CJIeI0BATEIbHOCTH B U3JIOKCHUU MaTepuaia.

3ayer

ITpomexyTouHast

3a4TEeHO: MOJIOKUTEIHLHBIE OTMETKH 33 BCE BUBI KOHTPOJIA




arTecTanus CaMOCTOATENIEHON PabOThI B CEMECTpeE.
He 3aureHo: Hanmu4ue HeYyI0BIETBOPUTEIBHBIX OTMETOK 32 BHJIbI
KOHTPOJISl CAMOCTOSITENILHOM paboThI B ceMecTpe

7.3. TunoBble KOHTPOJIbHbIE 3aJaHUS

Bun KOHTPOJIAA Tunossie KOHTPOJIBHBIC 3aJIaHUSA

Temsl acce, pedepaToB, KypcoBbIX padoT U Ip

3auer

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecriedeHUe TUCHUIIIMHBI

IleyaTHas y4eOHO-MeTOANYECKAS JOKYMEHTAUs
a) ocHO6HAs Iumepamypa:
1. Kynpun, B. A. Meramnyprus ctanu Y4eOHUK JIJIs1 By30B 1O
crel."MeTannyprus 4epHbIX MeTauioB". - 2-e u3j., nepepad. u aoi. - M.:
Meramnyprus, 1989. - 560 c.

0) OononHumenvbHas 1umepamypa:
1.  Enuepan, ®. I1. DnexTpoMmeTamutyprus ctainu u peppociiaBoB YueoO.
noco06. ais By3oB [lox pen. B. b. JIunuesckoro. - 3. 4-e ucnp. u gom. - M.:
Meramnyprus, 1977. - 487 c. un.

8) omeuecmeenHvle U 3apyOedHCHbIE HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:

1. HoBoctu yepHOI METAJUTYprUH 32 PyOEKOM : €KeKB. XypH. / LleHTp.
Hay4.-UCCIIe/l. UH-T UH(OPM. U TEXH.-3KOH. UCCIIE]. YEPHOI METaJUTypruu.

2. IIpoGsemMsl cienuanbHOM 3MEKTPOMETAIUTYPIHH: MEXIyHAp. HAyY.-
TEOpeT. U Mpou3B. XKypH. / Hau. akaza. Hayk Ykpaunsl, UH-T anekrpocBapku uM. E.
O. Ilarona. - Kues , 1986-2003.

3.  CoBpemeHHas AIEKTPOMETAILTYPrus: MEKIyHap. Hay4.-T€OPET. U
npou3sB. )kypH. / Hail. akan. Hayk Ykpaunsl, UH-T anekTpocBapku um. E. O. [1aToHa,
Mexnaynap. accou. "Csapka". - Kues ,2003-

4.  Cranbp : exxeMec. MeXJIyHap. Hay4.-TEeXH. U MPOU3B. XKypH. /
MexnayHap. coro3 metaiutypros, Kom. Poc. @enepanuu 1o Metamutypruu. - M.
,Mertannyprus ,1946-

5. UepHble MeTaIIBI : KYPH. 110 aKTyaJIbHBIM IPOOJIEMaM METaJULypruu,
MAaIIMHOCTPOEHUS U MPUOOPOCTPOCHHUS 3apyOexk. CTpaH : nep. ¢ Hem., M3a-Bo
"Metamnyprus", pea. xypH. - M., Merautyprus ,2003-2008.

6. DIeKTpOMETATyprus : Hayd.-Te€XH. )KypH. / JlemapTaMeHT SKOHOMHUKHU
MeTaJLTypr. KoMIuiekca M-Ba skonomuku Poc. ®enepannn. - M. , 1999-

7.  H3BecTus BBICIIMX Y4€OHBIX 3aBeieHU. [{BeTHass MeTautyprus :
nByxMec. KypH. / ['oc. TexHonor. yH-T "MoOCK. Toc. UH-T CTaJIM U CIIaBOB"
(MHUCuC). - M., MUCHUC ,1993-

8.  bromiereHb HayYHO-TEXHUYECKOM U SKOHOMUYECKON MH(MOPMALIUH.
UYepnas metamyprusi/ OAO «Yepmetunpopmanus» . - M., 2006-

9.  Meramnypr: Hay4.-TexH. U ipousB. xxypH. / Llentp. Coset ['opHo-
metali. npodceorosza Poccun, [poduentp "Corozmeramn", Accoll. IpOMBIILIEHHUKOB
ropHo-MeTai. koMil. Poccun (AMPOC), Accou. nomenimukoB (ACCO/). - M.,
Merannyprus ,1993-



10. HoBoctu yepHO METAJLTYpruM 3a pyOeKoM : €3KeKB. KypH. / Llentp.

Hay4.-UCCIe/1. UH-T UH(POPM. U TEXH.-IKOH. UCCIIENl. YePHON METaLTypruu. - M.,
2005-

2) Memoouueckue YKazanus 0Jis. Cmy0eHmos no 0C80EHUI0 OUCYUNTUHDL:
1.  Muxaiinos, B. b. MaprenoBckoe mpou3BoACTBO: yuebd. mocooue/ B. b.
Muxaitnos, . B. Uymanos; FOx.-Ypai. roc. yu-T, 3natoyct. ¢ui., Kad. O6m.
metamtyprus; OYp-I'V.-Uensounck: U3narensctro FOVYpl'Y,2006.-72 c.

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosamenbHol pabomsl CmyoeHma:
1.  Muxaiinos, B. b. MapreHoBckoe npou3BoacTBo: yued. mocooue/ B. b.
Muxaiinos, . B. Uymanos; FOx.-Ypai. roc. yH-T, 3natoycT. ¢ui., Kad. OOmr.
metamnyprus; FOVYp-I'Y.-Uensa6unck: U3narensctro FOYpI'Y,2006.-72 c.

JJIEKTPOHHAs Y4eOHO-MeTOANYeCKAs TOKYMEHTAIUsA

Her

9. UndopManmoHHbIe TEXHOJIOTHH, HCTIOIb3yeMble MPHU 0CYIeCTBIEHUH
00pa30BaTeJILHOIO MpoIecca

[Tepedyens nCoOIB3yEMOro MPOTPaMMHOTO 0OECTICUCHHUS:
Her
[Tepedenp UCTIONB3yeMbIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CHUCTEM:

Her
10. MarepuajibHO-TEXHUYECKOe O0ecnedeHue TUCHMIIINHBI

He npenycmorpeno



