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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 XuMUUECKUX peakLni,
HCITOJIB3YEMBIX B METAJLTYPTUICCKUX
[IPOM3BO/ICTBAX; TEOPETUUECKUE OCHOBBI
TEXHOJIOTHH ario0OMEHHOTO IPOU3BO/ICTBA;
CYIIHOCTb CITOCOOOB BHEMEYHOH 00pabOTKH CTaNH;
TCOPCTUUCCKUEC OCHOBBI KPUCTAJIJIN3alluU U
3aTBEP/ICBAHUS CTAJIU; IIPUHIIUITBI OCHOBHBIX
TEXHOJIOTMYECKHX MPOIIECCOB MPOU3BOJCTBA U
00pabOTKN YEPHBIX METAJUIOB, YCTPOICTBA U

[TK-2 CriocoGen onpenensiTh OpraHu3aluoOHHbIE U [000pyI0BaHUE IS UX OCYIIECTBICHUS; HCTOPHIO,

TEXHUYECKHE MEPBI AJIs1 BBITIOJTHEHUS COBPEMEHHOE COCTOSIHUE U TIEPCIIEKTUBBI Pa3BUTHS
MIPOM3BOICTBEHHBIX 3aJIJaHUI 110 OATOTOBKE MPOM3BO/ICTBA YEPHBIX METAIIIOB
IIMXTOBBIX, JOOABOUHBIX, 3aIIPABOYHBIX MaTepHAJIOB|YMeeT: AHATU3UPOBATh YCIOBUS MPOTEKAHUS
K ITaBKE MPOLIECCOB MOIY4YeHHsI U 00pabOTKU YEPHBIX

METaJIOB; aHAJIM3UPOBATh XUMUYECKHE PEAKLINUH,
MCIIOJIb3YEMbIE B METAJITYPTHUECKHUX
[MPOU3BOJICTBAX; PELIATH TUIIOBBIE 33/1a4U 110
OCHOBHBIM pa3jieiaM Kypca; UCIOJIb30BaATh
CIIPABOYHYIO JINTEPATYPY ISl BBIIIOJIHEHUS
[pacueToB

meer npakTudyeckui oneIT: MeTonamu aHanusa
TEXHOJIOTUYECKUX MPOIECCOB U UX BIUSHUS Ha
KA4eCTBO MOJYYaEMbIX U3JEIUN; METOJAMH pacueTa




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

[1K-4 CriocoGen onpeaensiTh OpraHu3aliOHHbIC U
TEXHUYECKHUE MEPHI /17151 BHITIOJIHEHUS
MPOU3BOJICTBEHHBIX 3a/IaHHUI IO BHENIEYHON
o0paboTke cTamu

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

1.0.22 Meramnypruyeckas TEIUIOTEXHUKA,
1.0.20 BBenenue B HanpaBiieHUE OJTOTOBKU

1.0.21 TemmoMaccooOMeH B MaTepuaax u
nporueccax,
1.0.23 ®u3uKo-XuMus METAJUTYPrudeCKUX
MPOLIECCOB,

1.0.25 Metamutyprusi UBETHBIX METAJIIOB

Tpe60BaHI/IH K «BXOJIHBIM)» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HGO6XOI[I/IMBIM
ITpHU OCBOCHHUU I[aHHOfI JUCHUITIINHBI 1 HpI/IO6pCT€HHBIM B PC3YJIbTATC OCBOCHUA

MpeAMCCTBYIOIMNX AUCIUIIINH:




Hucuuninmnza

TpeboBanus

1.0.20 BBeneHue B HampaBieHUE NOATOTOBKU

3HaeT: OCHOBHBIC MOHATUS U ONIPEICTICHUS,
WCITOJIb3yEeMbI€ B PaMKax HalpPaBJICHUSI ITOATOTOBKH
YmeeT: OpUEHTHPOBATHCS B TEXHUYECKUX 00ACTAX
npodeccroHanbHOM IEATeTLHOCTH; ICHO TIOHUMATh
Ha BCEX dTamax oOy4eHHUs e CBOCH MOJTOTOBKH
NmMeeT nmpakTHueCcKuil onbIT: BiageHns OCHOBHBIMH
MOHATUSIMU U ONPEJICICHUSMU, UCTIOJIb3YEMBIMU B
[paMKax HaIlpaBJICHUS MOTOTOBKU; TOHUMaHUEM
HEOOXOAMMOCTH CUCTEMHOTO PEIICHHS TEXHUKO-
PKOJIOTHUECKUX TPOoOIeM

1.0.22 Metamryprudeckasi TeTUIOTEXHUKA

3unaetr: Knaccudukanuio u o011yo XxapakTepUCTUKY
METAJUTyprU4eCKUX NeUeil; OCHOBHbBIC TPUHITUIIBI
TEIJIOTEHEPAIlMU B METAJUTYPTrHYE€CKUX TIeYax;
METOJIbI MPOEKTUPOBAHUS U U3TOTOBICHUS
MOJIETTHOM OCHACTKHU; SJIEMEHTHI MEXaHUKHUTICUHBIX
ra30B; OCHOBBI TEOPUU OO0 U MOACTUPOBAHUS;
MPUHITUIIBI TETTIO0OOMEHA B METAJLTYPTUYECKUX
nevax; TMHAMUKY HarpeBa U MpeBpalleHuil B
MeTajlax; YCTPOWCTBO M MPUHIHUIT JEUCTBUSA
METAJUTyprU4eCKUX Neueid; Marepuaibl Jist
COOPYKEHUS METAJUTYPTrUYECKUX MeYer YMeeT:
PaspabarbiBaTh (PU3UKO-XUMHUYECKHE MOJICITH
00BEKTOB U MPOLECCOB METAJLTYPIUN; 000CHOBAHHO
BBIOHMpATh TEIUIOTEXHUYECKOE 000pyIOBaHUE IS
[peanu3ari METAUTYPTHUECKUX MPOIECCOB,
PacCCUUTHIBATh TEILIOBBIC OAJIAHCHI
TEXHOJIOTUYECKUX MPOIECCOB, TTOKA3aTeN PaOOTHI
neyer imeeTr npakTuieckuil onsIT: BiageHus
METOJIaMU aHaJIN3a MPOIECCOB TEIJIOTEHEPAITTH
TEIJIa U UX BIUSHUS Ha KAYECTBO MOJTy4aeMbIX
W31, pacyeTa nokasareyie mpoueccoB
MOJIYYEHHUS] METAJULYy PrUU€CKON MPOAYKIUU;
HABBIKAMH TEXHUKO-KOHOMHYECKOTO aHAN3a
METaJTypru4ecKoro Mpou3BOICTBA, IPUMEHEHHUS

MaTepUalioB U TEXHOJIOTUI

4. O0bém M BHABI YUeOHOI PadOTHI

OO6mmas Tpya10eMKOCTh JUCIUILUIMHBI cocTaBseT 3 3.e., 108 4., 20,5 4. KOHTaKTHOM

paboTHI

Bun yueGHOM paboThI

Pacnpenenenue
Bcero |10 ceMecTpam B yacax

4acoB Howmep cemectpa

5
OO61mmas Tpy10EMKOCTh AUCIIUTUTHHBI 108 108
AyoumopHhvie 3auamusi: 12 12
Jlexuuu (JI) 8 8
[IpakTrueckue 3aHsITHS, CEMUHAPHI U (WIH) IPYTUE BUIBI AyTUTOPHBIX 0 0

sanstuii (113)




JlaGoparopubie paboTsI (JIP) 4 4
Camocmosmenvuas paboma (CPC) 87,5 87,5

C MPUMEHEHNEM JMCTaHIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI 0

MapTteHoBCKO€e MPOU3BOACTBO: MapTeHOBCKas TUIaBKa B 75 75
MHTEPAKTUBHON (hOpME METO/IOM «IJIEKTPOHHBIX CUMYIISILINID ’ )

[ToBTOpEHME 3HAaNI OTYUYEHHBIX B XOJE€ U3YUEHHMSI IPEAIIECTBYIOINX
NUCIUIUIMHAX. POJTb OCHOBHBIX METAJUTypruY€CKUX MPOU3BOJICTB B 20 20
COBPEMEHHOM MUDE.

JlomeHHO€ MPOU3BOACTBO: YCTPOMCTBO JOMEHHOMN NeuH. J[BuxKeHNE
[IMXTOBBIX MaTepHasoB U razoB. OnpeneneHne ONTUMaIbHON pyaHON 20 20
Harpy3Kky U €€ peryJmpoBaHue u Jip.

DJeKTpOCTaNEeINIaBUIIbLHOE TPOU3BOACTBO: DJIEKTPOAYTrOBas IUIaBKa B 20 20
MHTEPAaKTUBHON (hOpME METO/IOM «IJIEKTPOHHBIX CUMYIISILINID

KonsepropHoe nmponsBoacTBo: KoHBepTopHas njiaBka B 20 20
WHTEPAKTUBHON (hOpME METOIOM «IIIEKTPOHHBIX CUMYIISIIHIDY
KoHcynbTanum u mpoMexXyTodHas aTTecTalus 8,5 8,5
Bun koHTpOs (3aueT, qud.3a4et, IK3aMeH) - JK3aMEH

5. Coneprkanue TUCHMILIIMHBI

O0beM ayTUTOPHBIX 3aHATHI
Ne HaumeHnoBanue pa3zaenoB JUCHHUILIHHBI IO BMaM B Hacax
pasnena
Bcero J| 113 | JIP
1 Beonnas nekima. OcHOBHEIE TOHATHS. POJIb OCHOBHEIX 1 1 0 0
METAJTypru4eCKUX MPOU3BOJICTB B COBPEMEHHOM MUPE.
2 |[Ipon3BOACTBO Kee3a, 4yryHa U CTalIu 4 21 0 2
3 |[loMeHHOE TPOU3BOJCTBO 4 2 0 2
4  |MapTeHOBCKOE POU3BOACTBO 1 1 0 0
5 |[KonBepTepHOE MPOU3BOJACTBO 1 1 0 0
6  [DnexTpocTanemniaBmIbHOE MPOU3BOICTBO 1 1 0 0
5.1. Jlekuuu
Ne Ne Kox-
HaumeHnoBaHnue uinm kpaTkoe cojiepKaHue JEKIIMOHHOTO 3aHATHUS BO
NeKIMupas3aesna
4acoB
BBoanas nexuus. OCHOBHbIE TOHATHS. POJIb OCHOBHBIX METAJLTYpPrUUY€CKUX
MPOU3BOJICTB B COBpeMeHHOM Mupe. ConepkaHue U 3a7jauu Kypca, €ro CTPyKTypa,
00BeM, TpeOOBaHUS IO KypcCy, OCHOBHAS M JIOTIOJIHUTEIbHAS TUTEPATYPa,
WHTEPHET-PECYPChI, OCHOBHBIE TEPMUHBI. JKene30yTIepoIuCThIe CTUIaBbl —
OCHOBHOU KOHCTPYKIIMOHHBIN MaTrepuan co-BpeMeHHOCTU. CocTosiHuE
1 | [cTavennaBuiIbHOTO MPOU3BOICTBA B Poccuu u B Mupe, ero 3KoIOrudecKue 1
npooOnemMbl. CTPYKTypa COBPEMEHHBIX METAJLTYPrHUe€CKUX KOMITJIEK-COB -
WHTETPUPOBAHHBIE 1 MUHHU-3aBO/IbI. OOBEMBI IPOU3BOJICTBA CTAIU IO PETHOHAM H
BUJIaM CTaJIeTUIaBIIIBHBIX TiepenenoB. CpaBHEHHE 000OIIEHHBIX TEXHUKO-
HKOHOMUYECKHUX MMOKa3aTeJIe pa3InyHbIX BUIOB TiepenenioB. Pecypco- u
HPHEPrOEM-KOCTh PAa3JIMUHBIX CTAJICTUIABWIBHBIX MPOIECCOB, HAIIPABICHUS IO UX
MMOHMKCHHUIO.
[Ipou3BoncTBO *ene3a, uyryHa u cranu. Tema 1.1. [ToaroroBka mumxToBbIX
) 5  |[MaTepuanos k nomeHHoi maBke. 1.1.1. XapakTepucTrka Xene3HbIX py/l. ’
JKenezopynHbie MUHEpaIBI ¥ TUIBL. TpeOoBaHUS K Ka4€CTBY JKEJIE3HBIX PY/I.
[ [puHIMITIBI METATUTYPrUYECKON U SKOHOMUYECKOM OLIEHKH PYHOTO ChIPhSI.




DaxTophI ONpeiesIoNne peHTa0eIbHOCTh POMBIIUIEHHON NepepadoTKU pyabl
TaHHOTO Me-CTOpOXKIeHUs. TpeOoBaHUs, TPEIbIBICHHBIE K JKEIe30pyAHOMY
CBIPBIO CO CTOPOHBI AJOMEHHOM Iu1aBKu. 1.1.2. KommiekcHbie pynbl. OcCHOBHBIE
PYZIHbIE MUHEPAJIbI M TUITBI KOMIUIEKCHBIX pyA. TpeOoBaHUs YepHOI MeTaTyprun
K KOMIUIEKCHBIM pyaaM. 1.1.3. ®mrockl toMeHHO# maBku. Ponb ¢urocos B
moMeHHOM maBke. Tumel QarocoB: OCHOBHBIE, KUCITBIE, ITTMHO-3EMUCTBIE.
TpeOoBaHUs K XUMUYECKOMY COCTaBy (IIFOCOB. 3aMEHUTENH Py U (piIro-coB.
B03MOXXHOCTB 3aMEHBI Pyl ¥ (PIIFOCOB OTXOJIaMU PA3JIMYHBIX MPOU3BOJCTB. Xa-
paKTEpPUCTUKA OTXO/I0B NEPEEIIbHBIX METAINTYPIrUUE€CKUX U APYTUX NIPOU3BOACTB:
YYTYHHBIN CKpall, MApTEHOBCKUE, KOHBEPTEPHbBIE, CBAPOYHBIE U APYTHUE IIJIAKH,
OKa-JIMHBI, TUPUTHBIE OTAPKH, KOJIOITHUKOBAS MbLIb, IIJTAMBI Ta3004HCTOK H JIp.
1.1.4. IpoGnenne u u3mensaeHue. Llenb u xapakrepuctrka nporeccoB. CriocoObl
NpOOJIeHUs ¥ U3MENbUEHHS. YCTPOHUCTBO M MPUHIUI paboThl pOOUIOK 1JIst
KPYITHOTO, CPEJTHEr0 ¥ MEJIKOTo ApoOieHus. MenbHUIbI TSl U3MENBYCHUS
MaTepHasoB. YCTPOHCTBO M MPUHIUI Pa-00Thl 6apabaHHBIX MEJIBHUIL: MIAPOBBIX,
CTEP)KHEBBIX, CAMOM3MENBIEHUS, pyaora-nmednsiX. 1.1.5. ['(poxouenue u
kinaccudukarys. Lenb u cnocoObl pa3aeseHust ChIIyYuX MaTepHaioB 10
KPYIMHOCTH. YCTPOMCT-Ba M MPUHIIUI PaOOTHI TPOXOTOB M THUITBL. TeopeTrudecKue
OCHOBBI KJIacCU()UKAIIUH. YCTPOHCTBO KIacCU(PUKATOPOB U UX THMLL. 1.1.6.
O6oraienue pya. Puznyeckre OCHOBBI U MIOKa3aTesH Mmpoliecca 00oraiieHusl.
MeTonbl oOoraiie-Husl pyJHOTO ChIPhS. YCTPONUCTBO anmaparoB JUIsl 00OTaiieHus
pya. OGe3BOKHMBaHUE KOHIIEHTPATOB MOKpOTO oboramenus. 1.1.7. Yecpennenne
IMXTOBBIX MaTepuaios. L{enb u nokazarenu ycpeaHeHus. MeTobl ycpeJHeHHs
XUMHYECKOTO cOocTaBa U GU3NYECKUX CBOWCTB Pyl pU J0OBIYE, HA CKIIaAaxX, B
OyHkepax. O0opya0oBaHUE U OpraHU3alNsl YCPEIHEHHS IIIUXTOBBIX MaTepralioB B
moMeHHBIX 1iexax. 1.1.8. TorumBo momMeHHOM maBku. TpeboBanwsl,
[peIbsIBIsIEMbIE K JOMEHHOMY TOIUIMBY. [Ipoliecc mponsBoacTBa Kokca,
YCTPOMCTBO KOKCOBBIX Te€Uei (0aTapeil), TEXHOIOTHS KOKCOXUMUYECKOTO
npoun3BozcTBa. KayecTBO TOMEHHOTO KOKCa: TEXHUYECKUI aHanu3, (GU3NYEeCKue u
MEXaHUYECKHE CBOMCTBA. «3aMEHUTEIN» KOKCa B IOMEHHOM IUIABKE: MPUPOIHBII
ra3, KOKCOBBIN a3, MasyT, IIbIJIEYTOJIBHOE TOIUIMBO, UX COCTAB U XapaKTEpPUCTHKA.
1.1.9. OxyckoBaHMe MEIKHX Pya U KOHIIeHTparoB. O01Iee npeacTaBiaeHue 00
ArIIOMEPALIMOHHOM IPOIIECCE, ETO CXeMa. XapaKTe-pUCTUKA KOMIIOHEHTOB
arIoMepaliOHHON MIMXTHI, IOATOTOBKA €€ K CIIEKaHHI0, CMEIIMBAHNUE U
OKOMKOBaHHE, 3arpy3Ka Ha CIIEKATEIbHbIE TENEKKU. 3aKUTaHUE IIHUX-ThI U X0/
Mpolecca CrieKaHus, ero nokasarenu. Mzmenenue remmeparypbl 1 JpyTrux
XapaKTEPUCTHK MPOIEccCa BO BPEMEHH U I10 BBICOTE CIIEKAEMOro ci1os. Pusuko-
XUMHYECKHUE MPOIIECCHl IPU ariOMEPAIINHU KeNe3HbIX pyl. PaznoxeHue rua-paroB
1 kapOoHaTtoB. OOpaboTKa armoMepaIiOHHOTO CIIeKa, CXOSINETro C arioMa-IITHHEIL.
Cxema NMpoU3BOCTBA OKATHIIIEH: MOATOTOBKA MaTepUajIoB, COCTaB IIUXTHI,
MOJTy4e-HUE ChIPBIX OKaThIIIEH, 00KHUT OKaThIIIEH — CYIIKa, TIO0TPEB, 00XKHT,
oxyaxaeHue. Cxema ra3oBbIX TOTOKOB O0KMTOBOM MAIllIMHBI U TETJIOBBIE 30HBI
oOxura. @U3NKO-XMMHYECKUE TMPOLIECCHI IPU OOXKUTE OKATHIIIECH: PeaKIuu
OKHUCJICHHUS MarHeTUTa U Cyab(UI0B, pa3iokeHne KapOoHaTOB, peaKIMi OKCHI0B
bKeJle3a U OKCUI0B ITycTOM nopoabl. TpeboBaHMs K Ka4ECTBY OKYCKOBaHHOI'O
CBIPBS: IPOYHOCTH B XOJIOJJHOM CO-CTOSIHUH, IIPOYHOCTH MPH BOCCTAHOBJICHUH,
NPUYHHA TIOTEPU MPOYHOCTH MTPHU BOC-CTAHOBUTEIIBHO-TETNIOBOM 00paboTKe,
BOCCTaHOBHMOCTD, TEMIIEpaTypa Hauajia U KOHIIa pa3MArdeHus, HHTepBaj
pasmsirdenus. Tema 2.1. O01uue 0CHOBHI CTajeMIaBHUIBHOTO Mpou3BoacTBa 2.1.1.
Cranp 1 anpTepHaTUBHBIE MaTeprabl. CTallelIaBUIIbHbIE ITaKU. AHAU3 U
nporHo3. Pa3Butue u coBpeMEeHHOE COCTOSHIE CIIOCOO0B MPOU3BO/I-CTBA CTAJIH.
Metannmuueckue paciuiaBbl. OCOOEHHOCTH CTPYKTYPBI U SIEKTPOHHOTO CTPOCHUS
pacmuiaBoB kesne3a. OneHKa akTUBHOCTEW KOMIIOHEHTOB B PacIljlaBax e-Je3a.
[[ImakooOpa3zoBanue. OlieHKa aKTUBHOCTHA KOMIIOHEHTOB IuTaka. OCHOBHOCTh
nuTakoB. OKHCIAIONas CoCOOHOCTD NITAKOB. 2.1.2 . OCHOBHBIE peaKkIuy U
MPOLECCHI CTAJICIUIAaBUIILHOTO MPOU3BOACTBa CPOJICTBO FIEMEHTOB - IPUMECE




qyryHa K KHcJI0poxy. OTHOCUTEIbHBIE CKO-POCTH OKUCIIEHUS ITPUMECEN.
3aKOHOMEPHOCTH MOBEJICHUS KUCIOPOJa IIPH BBIIIJIaBKE cTaIN. BinsHue
KHCJIOPOJIa Ha CBOMCTBA CTajH. 3aJa4M U CIOcoObl packuciaeHus. PactBop
KPEMHHMSI M MapraHla B XkKeJjle3e. YCIOBUS OKUCIICHUS U MTOBEIECHUE KPEMHHUS U
MapraHiia B CTaJICIUIaBWIIBHBIX IIpolieccax. BiusgHue cocraBa 1nuiaka u
TeMriepatypbl. Biusiaue docdopa u cepsl Ha cBoicTBa cTanu. TeMrepaTypHBIi 1
[IJTAKOBBIA peXUM yaaneHus Gochopa v cepbl PH BHITIABKE CTAIH.
Kunetndeckue ocobernno-ctu. Okucienue yriepona. Poib peakiuu B
CTaJIeIIaBUIbHBIX Npolieccax. Mexa-H1U3M U KUHETUKA PEAKIUN OKUCIICHUS
yIiepoaa. 3aKOHOMEPHOCTH MOBEICHHUSI Ta30B IIPHU BBIIUIABKE CTaiu. BousHue
ra3oB Ha CBOMCTBa cTanu. Jlerazanus metama. Jleruposanue cranu. 3anadu,
TEIJIOBBIE U OKUCIIUTEIbHO-BOCCTAHOBU-TENIBHBIC YCIOBUSI JIETUPOBAHMS
pa3NUYHBIME 1eMeHTaMu. KuHeTnka pacTBopeHus (peppocIiiaBoB.
Hemerannnyeckue BritodeHus B cranu. Knaccuduxkarus. [Tpupona Bnusaus Ha
cBoricTBa cranu. Iyt 1 ycinoBus ynajneHus U3 )KUIKON CTalu.

/TomeHnHOe npou3BoACTBO. [IpOM3BOACTBO UyryHa U NPSIMOE MOITYUYEHHUE KENe3a.
1.2.1. BoccTaHOBHTENBHBIE TPOLIECCHI B IOMEHHOM Meur. BoccTaHOBIIEHNE
OKCUIOB xene3a. [IpsMoe 1 KOCBEHHOE BOCCTaHOBIIEHUE. BiusiHue COOTHOIEHUS
CTETeHEe! MPSMOTO M KOCBEHHOTO BOCCTAaHOBJICHHSI Ha pac-X0J/I KOKCA B TOMCHHOM
maBke. BoccTraHOBIIEHHE OKCHUIOB jKelle3a BOJOPOAOM. Tex-HOJIornyecKue
MEPOTIPUSITHSI TI0 YBEITUYCHHUIO CTETIEHN Pa3BUTHsI KOCBEHHOTO BOC-CTAHOBIICHUS
bkene3a. BoccTaHoBIeHNE B JOMEHHOM TIe4r MapraHia, KpeMHus, ¢poc-gopa u
Mpyrux 1eMeHToB. DaKTOPHI, CIIOCOOCTBYIOIINE HIIN 3aTPYAHSIONINE BOC-
CTaHOBIIEHUE ITUX 31eMeHTOB. 1.2.2. Jlecynbdyparus uyryHa. UcTrouHuKN
MOCTYTUICHUH CEPhI B IOMEHHYIO T1€4bh, €€ MOBEICHNE B PA3IMYHBIX 30HAX TCUH.
Pacnipenenenuie cepbl MEXAy YyTyHOM, IUTAKOM U Ta3oM. OCHOBHasI pe-aKIus
nepexo/ia Cephl U3 UyryHa B nutak. @akTopbl, CIOCOOCTBYIONTUE TPOTEKAHUIO ITON
peakuuu. Buenomennas necynbdyparnus uyryna. 1.2.3. McnapeHue Biaru muxThbl,
pasIoKEeHNUEe THAPATOB, TUAPATHOM BiIaru u kapoonaros. 1.2.4. OGpa3oBaHue
yyryHa u miaka. OOmias cxema popMupoBaHHs YyTyHa U ITaka. PazMsardenue
KEJIE30pYIHBIX MaTEPHAJIOB MPU HarpeBanuw. [Iporiecc HayrepoKUBaAHUS
BOCCTAHOBHTEIILHOTO Ke-Jie3a. [lepBUUHbIN U KOHEUHBIH 1UIak. Biusaue
XUMHUYECKOTO COCTaBa IIIaKa Ha €T0 TeMIIepaTypy TUIABJICHUS U BSI3KOCTh. Poib
[IUTAKOBOT'O PEKMMA Ha XOJ JIOMEHHOM IJIaBKU U cocTaB uyryHa. 1.2.5. [openue
TOTUTMBA B JIOMEHHOU Teur. 3HaYeHNEe U 0COOEHHOCTH MPOIIecca TOPEHHsI TOTITNBA
B JOMEHHOI neun. M3-MeHeHne coctaBa raza no ocu (pypMel. 30Ha TOpeHUs, ee
cTpykrypa. 1.2.6. I3MeHeHne KauecTBa U cOCTaBa rasa o BhICOTE JIOMEHHOW MEYH.
BiusiHre pa3IMyHbIX XUMHUYECKHUX MPOLIECCOB HA U3MEHEHHE KOJIMYECTBA U CO-
CTaBa raza Ha pa3JIMYHBIX TOPU30HTaX rmeuu. KoamdecTBo u cocTaB
KOJIOITHUKOBOTO raza. 1.2.7. TermooOMeH B jomeHHOU nieun. [loHsTHE O
TEIJIOEMKOCTSIX TIOTOKOB ra3a U MaTepuaia B JIOMEHHOM Meur, U3-MEHEHHE UX TI0
BBICOTE pab0oYero MpocTpaHCTBa neun. MI3MeHeHne TeMnepaTypsl ra-30B U
MaTEpHAJIOB I10 BbICOTE ITeur. Onpenenstonas poiab HUKHEN CTYIIEHH TEeIIo-
oOMeHa B YCTaHOBJICHUH YIETHHOTO Pacxo/a KOKca B IOMEHHOH miaBke. TermnoBoit
OaylaHCc TOMEHHOM TIaBKU. BiusiHue OT/IeBHBIX cTaTel OanaHca Ha ylIedbHbIN
pac-xoJl KOKCa, HalpaBJIeHUs] CH)KEHUS YEIbHOTO pacxona kokca. 1.2.8.
J[Bi>KeHWEe TUXTHI ¥ Ta3a B TOMeHHOU nieur. CHiibl, IEHCTBYIONTUE Ha CTOJI0
TOMEHHOW ITUXTHI. YCIOBHUS POBHOTO €X0Ja MIUXThl. OCOOEHHOCTH BUKCHHUS
muXxThl B neun. OcoOOEHHOCTH ABUKEHUS Ta3a B JOMEHHOH mmeun. 1.2.9.
[Toka3aTenu paboTHI TOMEHHBIX euei. CyTouHas MPOU3BOAUTEIHHOCTD, CYTOYHBIN
W yaenbHbIN pacxoyn kokca, KUITO, nHTeHCUBHOCTH paOOTHI TIeuH (€€ BEIPAKECHHE).
B3aumocBs3b 3THX nokaszare-jieit. 1.2.10. YcTpoiicTBo u 000pyaoBaHre JOMEHHBIX
neudeit u 1exoB. Jlomennas neus. [Ipodunes pabouero npoctpancrsa. DyHaameHT.
Orueynop-Has pyrepoBka. OXaxkIeHue Meuu. YCTPOHCTBO JIETOK U GyPMEHHBIX
puOOPOB. 3a-CHIMHBIN U pacTIpeIeTUTENbHBIN anmnaparsl. YCTpoiicTBa Juis
3arpy3Ku MIMXTOBBIX MaTEPHANIOB B MIeUb: OyHKEpHas dCTaKaaa, 000pyqoBaHue AJis




COPTUPOBKH KOMITO-HEHTOB IIMXThI UX B3BEIINBAHUS U 110/1a4X HA KOJIOUTHHUK.
1.2.11. IIpamoe nonyyenue xkene3a. CounanbHO-3KOHOMUYECKHUE MPEANOCHUIKH
pa3BUTH OECKOKCOBOM METaITyp-THH: ITpobieMa Kokca, mpodiiemMa cKkpara u
KauecTBa MeTasula, IpobiaemMa Majioi Me-TaJuTypriu, MpodiieMa KamuTalbHbIX
3aTpar U uX OKylaeMocTu. Pa3BuTue U coBpe-MEHHBII YPOBEHb METOJIOB
OECKOKCOBOW METAJTypruu B MUpPE U B Hatiel crpane. Kitaccudukanus n
XapaKTepUCTHKA CIIOCOOOB MPSMOTO MOITyUEHUs JKelle3a: Mo BU-/1aM
KEJIe30PYIHOTO CHIPbS JJI1 METaUIM3alluy, IO BUJaM TOIUIMBA - BOCCTAHOBUTE-JIA,
10 TUIIAM alIapaToB AJIs OCYLIECTBIECHUS METAUIN3AlUH1, TI0 HA3HAYEHHUIO ITPO-
TyKTOB MeTaun3anuu. [IpuMenenne MeTonoB 6€CKOKCOBOM METaLTypriH JIIs
nepe-paboTKH KOMITIEKCHBIX pyaA. D (HEeKTUBHOCTh TPUMEHEHHUS
METaJNIN30BaHHBIX JKeJIe-30PYIHBIX MaTepHaioB B JOMEHHOM 1aBke. MeTobl
[OJTy4EHUS )KUJIKOTO METalIa U3 pya.

MapTteHnoBckoe npou3BoacTBo ctanu 2.3.1. KoHcTpykius u pabota MapTeHOBCKOI
neun MapTteHoBckuii mporecc. Cxema ycTpoicTBa U paboTa COBpeMEHHOM MapTe-
HOBCKOM IeyH. DJIeMEHTHI Tem10Boil padboTel. CylHOCTh, 0COOEHHOCTH,
MPUHLINUIIK-AJIbHAs CXeMa U Pa3HOBUIHOCTH MAapTEHOBCKOTO IpoIecca.
Orueynopssle Marepua-iibl. OCHOBHON MapTEHOBCKHUI MPOLIECC U €r0
pasHoBHIHOCTA. OCHOBHOM MapTEHOB-CKHI MpoIiecc. YCTPOUCTBO pabodero
MPOCTPAHCTBA OCHOBHOW MapTEHOBCKOM Me4H. YCTPOHCTBO M CiIyx0a rmoja.
Kucinblii mapTeHoBCcKuM npouecc. /[ByxBannsie neun. 2.3.2. [lnaBka B
MapTeHOBCcKoi neun. [1IuxToBeie MaTrepuaisl u TexHonorus. OcoOeHHOCTH HarpeBa
MeTajlla ¥ o-BeieHus npumeceil. MHTeHcuukanus MapTeHOBCKON TUIaBKU
KHCIIOpOJOM. Teope-THUeCKUE OCHOBBI ¥ BAPHAHTHI TEXHOJIOTMUECKON
peanuzanuu. Vi3MeHeHne coctaBa MeTasuia, Ilaka U TeMIIepaTypbl MeTallja 1o
XOJy MJIaBKHU. MaTepuasbHbIN U TEIUI0-BOi OalaHC MapTEHOBCKOM TUIABKH.
[lepuonst maBku. 2.3.3. BHeneunas 06padoTka ctanu u pa3nuBka. OCOOCHHOCTH
COBPEMEHHOM TEXHOJIOTHH MOBBIIIEHUS KQYECTBA CTAIU. 3aJ]a4u M CTIOCOObI
BHEIEe4YHOl 00pabotku cranu. Kiaccudukanus MeToj0B BHETIEYHON 00-pabOTKH.
Packucnenue cranu B kopie. Crioco0bl packucieHus. Packucienue npo-BoioKoii.
Yrap snemeHToB. JlerupoBanue ctaiu B koBuIe. PU3NKO-XUMUYECKUE U TE-
[UIOTEXHUYECKUE 0COOCHHOCTH JieTupoBaHus. OcOOEHHOCTH HCIIONb30BAHUS
BBICOKO-aKTHBHBIX 21eMEeHTOB. CIIOCOOBI IEpEeMEIINBaHUS KUIKOTO MEeTaa,
YCpEeIHeHHE €TO TeMIIepaTyphl U cocTana. [IponyBka MeTania UHEPTHBIMU ra3amu,
rUIPOJMHAMU-KA BaHHBI, TEXHOJIOTHS MIPOAYBKH U 000opynoBanue. MHaykunoHnHoe
U IYJIbCALlMOH-HOE TIepeMelINBaHNe. TeopeTUueCKUEe U TEXHOJIOTNYECKNE
BO3MOYKHOCTH pauHUPO-BaHMS U JeTa3alliy MeTajlia Ipy MpoayBKe paciiaBa
WHEpTHRIMH Ta3aMu. OOpaboT-Ka cTany MjlakaMu | MMOPOIIKOOOPa3HBIMU
Matepuaiamu. [ maponuHamMuka BaHHBI IPU BIyBaHUU NopoikoB. [lonrotoBka
MOPOLIKOB M CIIOCOOBI X BBEJIEHHs B Me-TaJul. [ TyOokoe packucieHue,
necynbdyparus u nedocdoparius CTaau Ipu MPoyB-Ke MeTaia
MOPOIIKOOOpa3HbIMU peareHTaMu. [IpobiaemMbl BOCCTaHOBUTENIBHOM Je-
dbocdoparuu. O6padoTKa KUAKON CTaTU B BaKyyMe. YIaJIeHHE KUCIOpOo/a,
BOJIOPO-/1a M a30Ta. YJAJIEHNE HEMETAININYECKUX BKIoueHui. MI3MeHenne
TEMIIEPATyphl B X0/1€ BHENIEUHOH 00paboTku. TexXHOIOrn4ecKrue BapuaHThl U
00opyI0BaHKe AJIsl Ba-KyyMUPOBaHUS KHJIKOTO MeTasia (00paboTka B KOBIIIE, B
cTpye, B motoke, rporeccel RH, DH, VOD, VODC, VOD-PB). Texnonorus u
arperarbl KOMIUIEKCHOM 00paboT-ku ctanu (neub-koBil, AKOC, LF, VAD u np.).
[myOokoe 00e3yriepoKuBaHUE CTa-JIeil U BHICOKOJIETMPOBAHHBIX PACIIaBOB BO
BHerneuHbIx arperarax (AKP, BKP, CLU u ap.). Teopetuueckue u
TEXHOJIOIrHYecKre 0coO0eHHOCTH. [IpoMeKyTOUHBIN KOBII - (PUHUIITHBIN arperar
BHEIEYHOI 00paboTku cranu. [loBbilieHHe KauecTBa MeTaIa U TEXHUKO-
HPKOHOMMYECKHX IOKa3aTeel MpOU3BOJCTBA 3a CUET BHEMEYHOU 00paboT-Ku.
Vcnionp30BaHMe OTPaOOTAHHBIX IINIAKOB M UTaMOB. CIIOCOOBI MIPeIOTBpAIICHHS
3arpsisHeHUs MeTaiia. PasnuBka cranu. CrocoObl pa3nuBKU, 000pyIOBaHHE.
KagecTBo ciutka. Teo-peTnyeckue M TEXHOJIOTHYECKHUE MPUHIUIIBI




BBICOKOI((PEKTUBHOM KOMILIEKCHOM MOJTOTOBKH CTaU K Pa3lIuBKe U
KPUCTAJUTN3AIINMY C IIeJIbIO MOBBIIIEHUS SKCILTyaTa-IIMOHHBIX XapaKTEePUCTUK
FOTOBOM METAJIIONPOAYKIMH. TeopeTuyeckne 0CHOBBI KPUCTAIIIIN3ALUH CIINTKA.
OO0pa3oBaHue U poCT KPUCTAIUIOB. TepMHuuecKkoe 1 KOHIICH-TPAIlHOHHOE
nepeoxiaxaeHue. Tunsl cTpykTyp. JenapurHas ctpykrypa. CBs3b IPO-LECCOB
KpUCTAJTN3AlMU C YCIOBUSAMHU TeruiooOMeHa. JInkBauus u cerperanus npu-mMecei.
Monenu cerperanuu. Ycazounsle siBieHus. Knaccudukanus cranei no cre-neHu
OKHCJICHHOCTH. MexaHn3M 3aTBep/IeBaHUs Pa30BOro cluTKa. TermiooOMeH B
CUCTEME “‘CITUTOK-U3IOKHUIA”. OCOOCHHOCTH CTPOCHHUSI CITUTKOB KHIISIIEH,
CITOKOM-HOM M TIOJTyCTIOKOHHOM cTann. OCOOEHHOCTH KPUCTAUTH3AIIIN
TIETUPOBAHHBIX U BBI-COKOJIETUPOBAHHBIX CTAJICH U CTIaBOB. J{epeKThl CIIUTKOB
ATUX CTAJIEW U CIIIaBOB. Pa3/iMBKa BHICOKOJIETHUPOBAHHBIX CTAJIEH U CIUIABOB B
M3N0KHULIBL. CIIOCOOBI pa3iMB-KU. YIPaBIE€HUE TEMIIEPATYPON U CKOPOCTHIO
pa3IMBKUA. MeTO/bl yayUIIeHHsI T0-BEPXHOCTH CIIUTKA U CHUYKEHHUS TOJIOBHOM
00pe3u. CymHocTs HenpepbiBHOU pasnuB-ku cranu (HPC). Cxema npornecca.
OcnoBHoe o6opynoBanue yctanoBok HPC (YHPC). Knaccuduxamus YHPC.
Komnanoska YHPC. ITpuHuumbel paboThl OTAENb-HBIX Y3510B. [IpoMekyTOuHbII
KOBIII. YCTPOMCTBO KPUCTAILTU3ATOPOB U UX TETUIOBas paboTa. 30Ha BTOPHYHOTO
OXJIAXKJIEHUs (pa3Mep U TeOMETPHs TEXHOJIOTMYECKOH 0cH, 0a30BBIN paaNyC, TOUKH
pasruba, TerioBas padoTa 30HbI). TEXHOIOTHSI HEMPEPHIB-HOM Pa3TMBKH.
Temneparypubiit peskuM. CKOPOCTb BBITSKKU CITUTKA. 3allIUTa OT BTOPUYHOTO
okucienus. lllnakoBeie cmecu. OcoOEHHOCTH 3aTBEP/IEBAHUS HEMPE-PHIBHOTO
ciutka. OCHOBHBIE AE(PEKTHI CIUTKOB (3aTOTOBOK) Pa3IUYHBIX TUIIOB CTA-JICH.
[TyTi 60pr0BI ¢ HUMHU. KoMIIsIeKCHas! TEXHOJIOTHS BHITUIABKH, BHETIEUHOU 00pa-
OOTKH U pa3UBKU aBTOMATHOM, TpyOHOM, 3JI€KTPOTEXHUYECKOM,
[IAPUKOMOIIIUITHU-KOBOW M KOPPO3HOCTOMKOM cTanel. HampapieHus: pa3BuTus
HENPEPBIBHON PA3JIMBKU CTAM B 00JIACTH KOHCTPYKIIMN YCTAHOBOK U TEXHOJIOTUHI
pPa3IMBKU. YCTPOWCTBO U IJIAHUPOBOYHBIE PELICHUS CTAJCIUIABIIIBHBIX [IEXOB.

KonBeprepHoe nponsBoacTBo ctanu 2.2.1. Pa3HOBUIHOCTH KOHBEPTOPHBIX
nporieccoB. CyIIHOCTh KMCIOPOAHO-KOHBEPTEPHOTO CIIOCO0a MPOU3BOJICTBA CTAJIH.
O60-py10BaHNE U TEXHOJOTUYECKNE OCOOEHHOCTH KOHBEPTEPHBIX MPOIIECCOB C
BO3AYII-HBIM TyTheM. KoHCTpyKInn KoHBepTepoB U hypm. DyTepoBka u
OTHEYNopbl. KHCio-poHO-KOHBEPTEPHBIE MPOLIECCHI C BEPXHEW MOAaYei Ty Ths.
'YcerpoiicTBo KoHBepTepa U QpypMel. TeruioBsle ycinoBus npouecca. [lnxrossie
MaTepHAJIbl U TEXHOJIIOTMYECKasl CXeMa KUCIOPOIHO-KOHBEPTEPHOTO MPOIEcca 10
tuny LD. PexxuM qyThs, AMHAMUKA U OCOOCHHOCTH OKHUCIICHUSI IPUMECEeH pu
BEpXHEW KUCIOPOAHOM MpoyBKe. OXJIaKICHUE U OUUCTKA KOHBEPTEPHBIX I'a30B.
KucnopogHo-KOHBEPTEPHBIE NIPOLIECCHI C TOHHBIM AyTheM. CyIIHOCTb U TEX-
HoJIoTH4YecKue ocoOeHHOCTU. BapuanTtel. KricnoponHo-koHBepTEpHbIE MPOLIECCHI C
KOMOMHUPOBaHHBIM JyTheM. CyIl-HOCTh, TEXHOJIOTHYECKHUE 0COOEHHOCTH,
BapuaHThl. 2.2.2. [I1aBka B kuciopogHoMm koHBepTepe OCOOEHHOCTH
KOHBEPTEPHOIO Iepeiesia MPUPOIHO-IETMPOBAHHBIX YyTYHOB. [IINXTOBBIE
MaTepuaibl U UX HoAroroBka. CrocoObl MpeIBapUTeNbHON Aecynb(ypa-1uu,
necHIMKOHU3auu u nedocdopannu 9yryHa. AbTepHATUBHBIC IIIMXTOBBIE Ma-
Tepuaiibl. Ormrockl. OcOOEHHOCTH B3aUMOJEHCTBUS KUCIOPOAHOM CTPYH C
METAJIJIN-4€CKOW BaHHOU. BapuaHThI KUCIOPOIHO-KOHBEPTEPHOTO MIPOLECCa.
TepMmoanHaMKKa U KUHETHKA OKUCIICHUS XKelle3a U ero npuMecei (yrepoaa,
Maprasua, kpemuus, ¢pocgopa, cepsl). [loBeenne npumeceii mo xoxy mporecca.
[Tonydenue cTalnei ¢ yIbTpaHU3KUM COZIEp)KaHUuEM yryiepoa. TerninoBoil u
MaTepuaIbHbIN OanaHc mporec-ca. CriocoObl OXJaXIeHUs BAHHBI U TIOBBITIICHUS
osin 1oMa B muxre. KoHTpons u ynpasienue npoueccoM. Ilosenenne Bogopona n
a30Ta 1o xofy aBku. CriocoObl CHUKEHUsS UxX conepkanus. [lepenen
dbochopucThiX, BaHATUEBBIX, BBICOKO- U HU3KO-MapTaHIIOBUCTHIX 4yTyHOB. AO/I-
npouecc. Kucnopoa B Merasuie u nutake. @axkropsl, ONpeaesIOe ero
conepkaHue. MUHMMU3aLMs OKUCIEHHOCTH CTAJIM B KOHIIE ITPO-yBKH.
Packucienue metamia. OUMCTKA U YTHIM3ALUS OTXOAIMX ra3oB. Penupky-nsius




W YTHIIU3aIUs TOOOYHBIX MTPOAYKTOB IUIaBKU. [Ipo0iieMbl U My TH pa3BUTHA
KOHBEPTEPHOM IJIABKH.

DIEKTPOMETAUTYPTUs cTayu U heppociuraBos. 2.4.1.YcTpoiicTBo 1 001IMe
XapaKTEPUCTUKH BBIIUIABKU CTAJIM B AIEKTpUUE-CKUX Neuax. OCHOBHBIE BEXU
pa3BUTHS deKTpomeTautyprun B Poccun. Kimaccudukanmst snexkrponeyei,
NPUHIMI UX paboThl. JlyroBble, MHAYKIIMOHHBIE, I€YX CONIPOTHUBIIE-HUSI.
DJIEeKTPOHHOyUYeBas IUIaBKa. DIIEKTpUUEcKas Ayra. YCIOBHs ee ropeHus, pusu-
4eCKHE NIPOLECCH] B 1yre. BoasraMiepHble XapaKTEPUCTUKU JYTH IEPEMEHHOTO U
nocTositHHOTO ToKa. Crabmin3anus roperust 1yru. TerooOMeH B paboyem mpo-
ctpanctBe [ICII, ero xapakrepuctuka. @opmyna Karmnepa. BoiBoa hopmymnsl ms
OTI-pEeJICICHHS ONITUMAJIBHON MOIIIHOCTH TegHOoTro Tpancdopmaropa (Ptp-pa) ¢
Yy4E€TOM MaKCHMAaJIbHOW TEIIOBOM HANPSKEHHOCTH CTEH M cBozia. DyTepoBKa
JICII. Orne-ynopHble MaTepHalibl, UX PU3NKO-XUMHUECKHE CBONCTBA.
KOHCTpYKIMSI OTEIBHBIX 2JIEMEHTOB KiIaAKH. [1yTH MOBBILIEHNS CTONKOCTH.
Mexanndeckoe ooopynoBanne J[CI1. MexaHu3Msbl, y311bl, CHCTEMBI, X YCTPOHUCTBO
u pabota. Jnexkrpoodopynosa-uue JCII. IIuranue neun. Cxema CUIOBOM LEMH.
'YCTpoiicTBO 1 paboTa OTAENBHBIX arperaroB 3JIEKTPOOOOPyI0BAHUS
(Tparcdopmarop, 1poccerb, KOMMYTAIlMOHHA al-Maparypa: IJaBHbIH
BBIKJTIOUATEIIb MaCJISIHBIHN, BO3AYIIHBIN). KopoTkas ceTh u myTH ee
COBEPLIECHCTBOBaHUs. PerynmpoBaHue 3J€KTpUUECKOM MOIITHOCTU. DJIEKTPOIBL.
JJIEeKTPOMarHuTHOE MepeMeIIBaHne MeTaIa. DJIEMEHThI CXEMbI CUJIOBOH 1IeT U
pacueT onTuManbHoro nekrpuueckoro peskuma JCII 4.2.2. Texnonorus
MPOM3BOICTBA AEeKTpocTaIn. CriocoObl BBHITUIABKH, UX Xa-PAKTEPUCTHKA.
[[InxToBBIE MaTEpUaibl. BhIMIaBKa 2JIEKTPOCTAIN HA «CBEKEN) HIUXTE C

6 6 |okuciennem. COBMENIEHHBIN MPO-LieCcC. XapaKTEPUCTUKN NEPUOIOB IIABKH. 1
Oco0GeHHOCTH OKHCIIEHHs Maprania, kpeMuus, pocgopa B JICI1. Ocobennoctu
oKucHeHus yriepona u aerazanus cranu B JICIL. O0e3yrnepoxuBanme
BBICOKOXPOMUCTBIX paciuiaBoB. OKOHYATEIbHOE pacKuc-JieHne. BHeneunas
00paboTka xuakoi ctaiu. [leperniaB JerupoOBaHHBIX OTXO/IOB C YACTHYHBIM
OKHCIIEHHEM T'a3000pa3HbIM KHcaopoaoM. Ero npenmyiecTsa u HeJJ0C-TaTKH.
[lepennaB erupoBaHHX OTXOAOB 0€3 OKUCIIEHUS («YUCTBINY neperiaB). Tex-Huko-
HKOHOMHUYECKHE ToKa3zaTesn. OcoOEHHOCTH TEXHOJIOTHH BBIMJIAaBKU HEepKa-
Beroriert crasmm MmononporieccoM (tuna 10X18H10T u 1.1.). Ocobennoctu
BBIMJIABKH 0COOOHU3KOYTIIEPOAUCTON HEPIKABEIOIIEH CTalIU TIyTIIEKC-TTPOLIECCOM
(00X18H10). OcobeHHOCTH TEXHOJIOTHH MOTYyUEHUSI KOHCTPYKIIMOHHBIX
[1ApUKOTIOAINITHUKOBBIX, THCTPYMEHTAJIbHBIX, JIEKTPOTEXHUUECKUX U CTAJIEH CO
CHeHaIbHBIMU (PU3UKO-XUMHUECKIUMH cBOMCTBaAaMHU. OCOOEHHOCTH TEXHOIOTHH
BBIMJIABKY 3JIEKTPOCTAIHN B OOJBIIETPY3HBIX CBEPXMOIIHBIX IT€YaX.
OpnonutakoBsii poriecc. CoBpeMeHHbIE Me-TObl UHTEHCU(PHUKAIIH
BIEKTPOIUIaBKU cTau. OcoOEHHOCTH 0OecceprBaHus CTAIH B JyTOBOW MEUH.
[IpomusBonctBo heppociuiaBoB. TeopeTnueckrne 0CHOBBL. CTIOCOOBI TIOTYyUYESHUS UX
10 [1€4aM, BOCCTAHOBUTENAM U JIp. Ipu3HakaM. CIuiaBel KpEMHUS, Ma-TEPUAIIBL,
peakinu, TEXHOJIOT s, TEXHUKO-3KOHOMUYeCcKue noka3arenu. CIuiaBbl Maprasiia,
COpPTaMEHT, IIUXTOBBIE MaT€pUaJIbl, pEAKIIUN, TEXHUKO-DKOHOMHUYECKHE
noka3atenu. CruiaBbl XpoMa, IIUXTOBbIE MaTepuaibl. TexHonorus. CriaBbl BOJIb)-
pama. CrutaBel TuTana. CrutaBbl MonubeHa. Biusuue gpeppocruiaBoB Ha KauecTBO
KOHCTPYKIIMOHHBIX MaTepHaJioB Ha OCHOBE jkeje3a. [lepcrekTuBbI pa3BUTHSL.

5.2. llpakTHyeckue 3aHATHS, CEMHUHAPDbI
He npenycMoTpeHsl

5.3. JIaGopaTtopHbie padoThI

| Ne | Ne | HaunmeHoBaHMe WK KpaTKOe cofiepkaHue JabopaTopHoi paboThl | Koz- |




3aHATHA|pa3IeNa) BO
4acoB
Knaccudukanus xene3nbix pyn. Conepkanue pabotsl: OnpeneneHue BUia pyasl
1 2 |mo Xa-pakTepHbIM OCOOEHHOCTSIM, BHELITHEMY BHY, KOJIMYECTBY ITyCTOW MOPOABL. | 2
M3ydenue npoueccoB ApoOieHus, U3MENBUYECHUS, KJIaCCUPUKAIIUN 1 000TaleHusl.
[Iporiecc oKyckoBaHUS JKeI€3HbIX pya U armoMepanuu. Conep:xkanue paboThl:
) 3 l3y4yeHne npoueccoB OKYCKOBaHHS TOHKOM3MEIBYEHHBIX KEJIE3HbIX PYII, )
OKaThIBaHMs. MarepuaabHbIi OamaHC TPOU3BOJICTBA aryioMepara u
METaJIJIM30BAaHHBIX OKATBIIICH.
5.4. CamocrosiTesqibHasi padoTa CTyIeHTa
Beimonaenne CPC
Crmcok nmureparypsl (C yKa3aHHeM Kon-
Honeun CPC paszenos, mas, cTpaHul) / cchiika Ha  [CemecTp| BO
pecypc JacoB
Kynpun, B. A. Teopus u TexHonorus
npou3BoACTBa cTaiu [TekcT] : yued. ams
MapTeHOBCKOE MTPOU3BOACTBO: "
., |By30B IO cielManbHOCTH "MeTtannyprus
MapTeHOBCKas IUIaBKa B MHTEPaKTUBHOU "
YEepH. METAJUIOB" HAIIPaBJIEHUS ITOATOT. 5 7,5
(hopMe METOIOM «INIEKTPOHHBIX W "
N TUIUIOMUP. crienuanucToB "Meramtyprus" /
4 B. A. Kynpun. - M. : Mup : ACT, 2003. -
527 c. : moptp., WI.
Kynpun, B. A. Teopus u TexHonorus
N npousBozcTBa ctanu [Teker] : yueO. ans
[loBTOpEeHNE 3HAU IOJTYUYEHHBIX B XO/I€ "
BY30B 110 CIIELIMAIBHOCTH "MeTauryprust
M3y4EHHUs [TPEIIIECTBYOIUX TUCIIUIINHAX. "
YepH. METAJIOB" HaINpaBJICHUS MTOATOT. 5 20
Posib OCHOBHBIX METaTyprU4eCcKuX ' "
DOM3BOICTE B COBPEMEHHOM MUDE UIIIOMUp. crienuanucToB "Metamtyprus"” /
p p pe. B. A. Kyapus. - M. : Mup : ACT, 2003. -
527 c. : mopTp., Ui.
Kynpun, B. A. Teopus u TexHonorus
JloMeHHO€ MPOU3BOICTBO: YCTPOMCTBO MPOM3BOCTBA cTay [ TeKCT] : yued. mist
JTOMEHHOM eud. J[BM>KEeHUE IMHUXTOBBIX BY30B I10 CIIELIMAIIBHOCTH "MeTtainyprus
MaTepualioB U ra3oB. OnpeneneHue YepH. METAJUIOB" HAINpaBIICHUS MTOATOT. 5 20
ONTUMAJIbHOU PYAHOU HAarpy3Ku U €€ TUIIIOMUp. crienuanucToB "Metamtyprus" /
[pETYIUPOBAHUE U JIP. B. A. Kynpus. - M. : Mup : ACT, 2003. -
527 c. : mopTp., Ui.
Kynpun, B. A. Teopus u Texnonorus
MPOM3BOICTBA cTayH [ TeKCT| : y4eb. mist
JJEKTPOCTaIEIIaBUIIbHOE ITPOU3BOACTBO: "
. [By30B 1O cnenuaibHOCTH "MeTamryprus
DJEeKTPOAYToBas MIaBKa B UHTEPAKTUBHON "
YEpH. METAJUIOB" HANPABICHUS ITOATOT. 5 20
(hopMe METOIOM «IIIEKTPOHHBIX " "
UMY TUIIIOMUp. crienuanucToB "Metamtyprus" /
Y B. A. Kyapun. - M. : Mup : ACT, 2003. -
527 c. : mopTp., UI.
Kynpun, B. A. Teopus u Texnonorus
MPOU3BO/ICTBA cTayu [ TeKCT] : y4ed. st
KoHBepTOpHOE ITPOU3BOJCTBO: "
. BY30B I10 ClleHMaIbHOCTH "MeTatyprus
KonBepTopHas miaBka B UHTEPAKTUBHON "
YepH. METAJJIOB" HAIPaBJIEHUS MOATOT. 5 20
(hopMe METOIOM «IIIEKTPOHHBIX " "
CHMYJIALIHT TUIIIOMUp. crienuanucToB "Metamtyprus" /
Y B. A. Kyapun. - M. : Mup : ACT, 2003. -
527 c. : mopTp., Ui.

6. Tekymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOYHAS aTTeCTANMS




KoHTponk kauecTBa 0CBOCHHS 00pa30BaTEIbLHOMN MPOrpaMMbl OCYIIECTBIISICTCS B
cootBeTcTBHH ¢ [TookeHHEeM 0 OaJITbHO-PEUTHHIOBOW CHCTEME OIICHUBAHUS PE3yIbTaTOB
y4eOHOM JIeSITEIIFHOCTH 00yYaIOIIUXCSI.

6.1. Kontpoabubie meponpusitus (KM)

Ne
KM

Ce-
MecCTp

HazBanwue
KOHTPOJIBHOTO
MEPOIPUATUS

Makc.
Oasn

Bun
KOHTPOJISI

Bec ITopsnok HauKcneHus 6AIOB

YVun-
THIBA-
eTCA B

[TA

3aureno: bonee 80 % mpaBUIBLHBIX OTBETOB
He 3aureno: Menee 80 % npaBUIBHBIX
OTBETOB

ITpowe- Jla6oparopHas
KYTOYHAST -

100
pabora 1
aTTecTarus

OK3aMCH|

3autreno: bonee 80 % mpaBUIBHBIX OTBETOB
He 3aureno: Menee 80 % npaBuibHBIX
OTBETOB

Hpome- Jla6oparopHas
KYTOUHAS -

pabora 2 100
aTTecTanus

OK3aMCH|

ITpome-
JKyTOUHAs
aTTeCTalus

CemecTtpoBas
KOHTPOJIbHAs | -
pabora

60-79 0aioB - yIOBIETBOPUTEIHHO
80-89 GaIoB - XOpOIIo
90 u 6oee 6AIIIOB - OTIIMIHO

100

OK3aMCH

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLCHUBAHUS

He nipenycmoTpensl

6.3. OueHo4yHbIe MATEPUAJIBI

KommereHumn

PesynbraTsl 00yueHust

[1K-2

3unaet: [Ipupony XuMu4eCKUX peaklyii, UCIIOIb3YEMbIX B METAJLTyPrU4€CKUX
POM3BOJICTBAX; TEOPETHYECKHE OCHOBBI TEXHOJIOTH arJIOJOMEHHOTO MTPOM3BOICTBA;
CYLIHOCTb CIIOCOOOB BHENIEYHON 00paOOTKH CTaJIH; TEOPETUYECKUE OCHOBBI
KPHUCTAJUTM3ALINH U 3aTBEP/ICBaHNS CTAJIH; IPUHIUIIBI OCHOBHBIX TEXHOJIOTHYECKHX
MPOIIECCOB MPOU3BOCTBA U 00PAOOTKH YEPHBIX METAIIOB, YCTPOICTBA U
000pyAOBaHNE [T MX OCYIIECTBICHHS; HCTOPHIO, COBPEMEHHOE COCTOSTHHE U
ICPCIICKTUBLI Pa3BUTHUS IIPOU3BOACTBA YCPHLIX MCTAJIJIOB

+

[1K-2

'YMmeeT: AHAIM3UPOBATh YCIOBHS MIPOTEKAHUS MPOLIECCOB MOMYyUEHHS U 00pabOTKH
YEPHBIX METAJVIOB; aHAIU3UPOBATh XUMHUUECKUE PEaKIIMU, UCTIOIb3yEMBbIE B
METaJUTypru4ecKuX MPONU3BOACTBAX; PEIIaTh TUIIOBBIE 33Ja4l 110 OCHOBHBIM
paszienaM Kypca; UCIOoJIb30BaTh CIPAaBOYHYO JIMTEPATypy I BBIIIOJHEHHS PACUETOB

[1K-2

HNmeeT nmpakTudecKuil onbIT: MeToaMu aHajan3a TEXHOJIOTMYECKUX MPOLIECCOB U UX
BIIUSIHUA Ha KAYECTBO MOJMyYaeMbIX U3/IENHI; METOJAMU pacueTa rokas3arenen
MPOIIECCOB MOTYyUYECHUSI U 00paOOTKU YEPHBIX METAJIOB; HABBIKAMU TIOKCKA,
00paboTKH M aHau3a JIUTEPATyPHBIX HCTOYHUKOB U MH(OpPMALIUU AJIS €€
MPUMEHEHHS B MPAKTUUECKUX CUTYAIUsX; HABBIKAMH IMOMCKA U aHAJIN3a
nH(GOpMaAIUK 00 OCHOBHBIX TEXHOJOTHUSX MMPOU3BOCTBA YEPHBIX METAJIOB U
KOHCTPYKIIHSIX COBPEMEHHBIX arperaroB

TK-4

3raer: CTPYKTYypy YepHBIX METAIIOB; (DH3UKO-XMMHUYECKHE CBOMCTBA ITUXTOBBIX
MaTepHasIoB U TOTUINBA, MOCTYMAOIINX B TUIABWIBHBIC arperarhbl; PH3HKO-
XUMHUYECKHE MPOIIECCHI, JISXKAIINE B OCHOBE MPOIECCa BHITUIABKH YEPHBIX METAJIIOB;
TETUIOTEXHUYECKUE OCHOBBI METAJLTYPTUICCKUX TPOIIECCOB; HA3HAYCHUE U CBOWCTBA
OTHEYTIOPHBIX MaTepUAIIOB; YCTPONCTBO TUIABMIILHBIX arperaToB U UX TEXHUUYECKHE
XapaKTEPUCTUKH; COCTAB U CBOMCTBA 3alIPaBOYHBIX MaTepraioB; ocCHOBHbIe TOIT




MPOM3BOJCTBA UyTyHA, CTAJI U (DeppOCIIaBOB; B3aMMOCBS3b PEXKIMA
TEXHOJIOTMYECKUX MPOIECCOB U KAY€CTBA ITPOAYKTOB IUIABKU

Ymeet: [logbupats 1 pacCUNTHIBATh COCTAB IMIMXTOBBIX MAaTEPHUAJIOB; OCYIIECTBIAThH
ONEpPALMH 110 MOJITOTOBKE MIMXTOBBIX MAaTEPHUAJIOB K IJIABKE; aHATU3UPOBATh
Ka4eCTBO CHIPhS U TOTOBOW MPOIYKITMN; PACCUUTHIBATH TEIUIOBOW W MaTepHUAIbHBIN
0anaHC BBIMJIABKA YEPHBIX METAJIOB; BHIMIOIHATH TPOU3BOACTBEHHBIE U
TEXHOJIOTUYECKUE PACUEThI; pabOTaTh C TEXHOJIOTHUECKON, KOHCTPYKTOPCKOH,
OpraHU3aIMOHHO-PACTIOPSAIUTENHHON TOKyMEHTALMEN, CTPABOYHUKAMH U IPYTUMU
WH()OPMAITMOHHBIMA UCTOYHUKAMU; HAXOIUTh HEOOXOANUMYIO HH(GOPMAIIHIO,
MOJIE30BAThCSI OCHOBHBIMU CITYK0aMU TIIOOANBHBIX CeTei

[1K-4

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: YHpaBHeHI/IH napamMeTpaMu TCXHOJIOTNYCCKOI'O
[ponccca Mporn3BOACTBA YCPHBIX METAJIJIOB, B TOM YHUCJIC C UCIIOJIB30BAHUEM CPCACTB
ABTOMATU3aIlUH; SKCIUTyaTalluu TEXHOJIOTHYCCKOTO O60py,Z[OBaHI/I$I, HCIIOJIB3YEMOI'O B
IMPON3BO/ICTBC YCPHBIX METAJIJIOB

[1K-4

@OHJIBI OIIEHOYHBIX CPEJCTB MO KAKIOMY KOHTPOJIBHOMY MEPOIIPUSITHIO
HAXOJATCS B IPUJIOKEHHUSX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IHeuaTHas y4yeOHO-MeTOAUYECKAS] JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:

1.  Kyapun, B. A. Teopus u TexHonorus npousBojicTea cranu [Teker] :
yueO. JIJIs1 By30B M0 ClleNHaIbHOCTH "MeTautyprusi 4epH. MeTajIoB" HalpaBJIeHUs
HOATOT. AUTUTOMHP. criennanucTtoB "Mertamnyprus" / B. A. Kyapun. - M. : Mup :
ACT, 2003. - 527 c. : moptp., Ui.

0) OononHumenvHas 1umepamypa:
1.  Enuepan, ®. I1. DnexrpomeTamutyprus ctanu u peppociiaBo [Tekcr]
: yue0. mocobue Jj1si By30B 10 MeTasutypr. cneruanbHocTsM / . [1. Exnepan ; mox
Hayu. pen. b. B. Jlunuesckoro, O. C. bo6koBoii. - M. : Metamnyprus, 1977. - 487 c.

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

1. MeramnocHaGkeHue U COBIT: crieruanu3up. xxypH./ MUC
«MetamnocHaOxenne u cObIT». — M., 2002. - http://www.metalinfo.ru/ru/contacts/

2. Meramnsl / Poc. akan. Hayk,Yupexaenue Poc. akaa. nayk UH-T
MeTaJulypruu u Marepuanoses. uM. A. A. baiikoa PAH. - M.: Hayka , 1993 -

3. H3BecTus BhICIIMX YY4EOHBIX 3aBeleHUN. YepHas MEeTaTyprus : Hay4.-
TexH. )KypH. Cub. roc. uHAYCTp.yH-T, [ 0C. TexHOI. YH-T "MOCK. MH-T CTaIu U
cmaBoB" (MUCuC). - M.,1993-

4.  MarepuanoBenenue: Hayd.-TexH. xKypH./, OOO "Hayka u TexHomoruu".
- M. ,2000-

5. MerannoBenenue u TepMuueckas 00pad0TKa METAJIJIOB: Hay4.-TE€XH. U
npou3B. XypH./ Pen. xxypH. - M., MammHocTpoenue ,1994 -

6. HoBoctu yepHOI METAJTYpruu 3a pyOekoM : e3KeKkB. XypH. / Llentp.
Hay4.-UCCIIe/l. UH-T UH()OPM. U TEXH.-3KOH. UCCIIE]. YEPHOI MeTaJuTypruu. - M.,
2005-

7.  BromiereHp HAyYHO-TEXHUYECKON M SKOHOMHYECKON WH(MOPMAIIHH.
Yepnas metamnyprust/ OAO «Hepmerunpopmarus» . - M., 2006-

8.  Meramtypr: Hay4d.-TeXH. U Ipou3B. )KypH. / Llentp. Coset ['opHO-
Mmetai. npodceoroza Poccun, [Ipoduentp "Corozmeramn", Accou. TPOMBIIIIEHHUKOB




ropHo-metaj. komrul. Poccun (AMPOC), Accort. nomenmukoB (ACCO/). - M.,
Meramnyprus ,1993-

9. HamnmonaneHas metaiyprusi / Pex. xkypH. - M., 2003-1-e nonyroaue
20009.

10. TIpowu3BoacTBO MpoOKaTa: MPOU3B. U HAy4.-TE€XH. KypH./ MexmayHap.
COI03 MPOKATUYMKOB. - M. , 2000-2010.

11. Yepnsle MeTaUIBI : KYPH. IO aKTyaJIbHBIM IPOOIEMaM METAJLTyPruu,
MAIIMHOCTPOEHUS U TPUOOPOCTPOEHHUS 3apyOeK. CTpaH : nep. ¢ Hem., U3n-Bo
"Metamnyprus", pen. xKypH. - M.,Meramutyprus ,2003-2008.

12. Cranb : exemMec. MEXJIyHap. HAy4.-TEXH. U MTPOU3B. XKYpH. /
MexnyHap. coro3 metaiutypros, Kom. Poc. @enepanuu 1o Metamutypruu. - M.
,Metamnyprus ,1946-

13. DnexTpoMeTayutyprus : Hayd.-TeXH. KypH. / JlemapraMeHT SKOHOMUKH
MeTaJuTypr. KoMmruiekca M-Ba skoHoMuku Poc. @enepannn.-M. , 1999-

14. Meramnypr: Hay4.-T€XH. U Tpou3B. KypH. / 3A0 «Metamnypruzaar.-
M.: Meramnyprus ,1993-

2) MmemoouuecKue yKasaHus 0 Cmy0eHmos8 no 0C80EHUI0 OUCYUNTUHDL:
1. Muxaiinos, B. b. MapteHoBckoe pon3BoacTBO: yueod. mocodue/ B. b.
Muxaiinos, . B. Uymanos; FOx.-Ypai. roc. yH-T, 3natoycT. ¢pui., Kad. OOmr.
metamtyprus; FOYp-I'V.-Uensounck: U3narensctro FOVYpl'Y,2006.-72 c.
2. J. A. lateirun, E. A. TpodumoB Pa3znuBka u Kpuctamin3auus CTalu:
yue0. nmocodue; FOx.-Ypain. roc. yu-1, 3naroyct. pui., Kad. O6m1. meTamtyprus.-
Yensounck: Uznart. nentp FOYpI'Y,2010.-49 c.:u.

U3 HUX: y4eOHO-Memoouyeckoe obecneyerue camocmosmenvpHol pabomsl CmyoeHma:

JJIeKTPOHHAsA Y4eOHO-MeTOANYeCKAasl JOKYMEeHTAIlUs

Her
[Tepedenp UCTIONB3YEMOTO MTPOTPAMMHOTO OOCCIICUCHHS:

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

[lepedeHs ucnonb3yemMbix npodeccuoHaaIbHbIX 0a3 JaHHBIX U HHGOPMAITMOHHBIX
CIIPAaBOYHBIX CUCTEM:

1. -baza nanasix BUHUTU PAH(6eccpouno)
2. -Uudopmarmonnsie pecypebt GUIIC(6eccpouno)

8. MaTepI/IaJIbHO-TeXHI/IquKOC o0ecneyeHue AUCIHUIIINHBI

OcHoBHOE 000py/I0BaHUE, CTEHbI, MAKEThI, KOMIIBIOTEpHAs TEXHUKA,
MPEAYCTAHOBIIEHHOE TIPOTPaMMHOE 00eCIIedeHUE, HCTIONB3YEMOE IS Pa3TUIHBIX BUIOB
3aHATHMN

Bun No
3aHATHI | ayj.

310
2)

Jlexuun [1K, mpoektop




