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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

1.0.20 Benenue B HarpaBlIeHUE TTOJITOTOBKH,
1.0.22 MeTtannyprudeckast TeII0TEXHUKA

1.0.25 Metamtyprust IBETHBIX METAJIJIOB,
1.0.21 TenmomaccooOMeH B Marepuaiax u
npoleccax,

1.0.23 ®u3uKo-XUMHMsI METAJUTYPrU4ECKUX
MPOLIECCOB,

1.0.26 JIureliHoe NPOU3BOJCTBO




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

1.0.22 Metamtypruyeckasi TeTUIOTEXHHUKA

3naeT: Kitaccudukanuio u 00IIyr0 XapaKTepUCTHKY
METAJUTyprU4eCKUX NeUeil; OCHOBHbBIEC TPUHIUIIBI
TEIUIOTEHEPALUHA B METAJLUTYPTHUECKHUX M€YaXx;
METO/Ibl MPOEKTUPOBAHUS U U3TOTOBICHUS
MOJIEJIbHOM OCHACTKU; 3JIEMEHTHI MEXaHUKUTICYHBIX
ra30B; OCHOBBI T€OPUU OO0 U MOAETUPOBAHUS;
MPUHITUIIBI TETJIO0OOMEHA B METAJLTyPrUYECKUX
nevax; JMHAMUKY HarpeBa M MpeBpalleHuil B
METaJIax; YCTPOUCTBO M IPUHIMIT JEUCTBUSA
METAJUTyprU4eCKUX Neueid; MaTepuaibl Jist
COOPYKEHUS METAJUTYPTrUYECKUX MeYerd YMeeT:
Pa3pabarbiBaTh (PU3UKO-XUMHUYECKHE MOJICITH
00BEKTOB U TIPOIECCOB METAILTYPTHUU; 000CHOBAHHO
BBIOMpATh TEIUIOTEXHUYECKOE 000pydOBaHUE IS
peaNN3au METALUTYPITHYECKUX MPOLIECCOB,
pPacCYUTHIBATh TEIIOBBIC OAJIAHCHI
TEXHOJIOTUYECKUX MPOIECCOB, TTOKA3aTeIu PabOThI
neyer Mimeer npakTuueckuil onbIT: Biagenus
METOAaMHU aHAJIN3a MPOLECCOB TEIJIOTCHEPALUN
TEIJIa U UX BIUSHUS Ha KQYECTBO MOTy4aeMbIX
W31, pacyeTa noka3areyie npoueccoB
MOJIYYEHHUS] METAJULYy PrUU€CKON MTPOLYKIUU;
HaBBbIKAMH TEXHHKO-3KOHOMHUYECKOTO aHAIN3a
METaJTypru4ecKoro Mpou3BOICTBA, IPUMEHEHHUS
MaTeprualioB U TEXHOJIOTUIA

1.0.20 BBenenue B HanpapiaeHUE MOJTOTOBKU

3naer: OCHOBHbBIE IOHATHUS U ONIPENEICHMUS,
MCIIOJIb3yEeMbIE B paMKax HalpaBJIeHUS MTOJTOTOBKH
YMmeeT: OpHeHTHUPOBATHCS B TEXHHUECKUX 00IaCTIX
npodeccuoHaNbHON 1eATeIbHOCTH; ICHO TOHUMATh
Ha BCEX ATanax o0y4eHUs LIeJIU CBOEH OJTOTOBKH
HmeeT npakTudeckuil onbIT: BinaneHus OCHOBHBIMU
MOHATHSIMH U ONIPEICTICHUSIMU, HCTIONb3yEMBbIMU B
paMKax HalpaBlIeHUs! TOATOTOBKU; MTOHUMaHUEM
HEOOXOMMOCTH CUCTEMHOTO PEIICHHS TEXHUKO-
KOJIOTHYECKHUX MPOOIieM

4. O0béM 1 BUABI YUeOHOI PadOTHI

OO6mr1ast TpyI0€MKOCTh TUCIUTUINHBI cocTaBiseT 3 3.e., 108 4., 20,5 4. KOHTaKTHOM

paboTHI

Bun yue6Hoilt paboThl

Pacnpenenenue
Bcero |10 cemecTpaMm B yacax

4acoB Homep cemectpa

5
OO6mmas TpyaoEMKOCTh AUCIUTLITMHBI 108 108
Ayoumopnvie 3aHAmMUA: 12 12




Jlexuuu (JI) 8 8

[IpakTudeckue 3aHATUS, CEMHUHAPHI U (MIIN) IPYTHE BUJIBI ayTUTOPHBIX 0 0
sanstuii (I13)

Jlabopatopusie pabotsl (JIP) 4 4
Camocmosmenvuas paboma (CPC) 87,5 87,5

C IPUMEHEHUEM JIUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTHI 0

JlomeHHO€ MpOn3BOACTBO: YCTPOMCTBO JOMEHHOMN Neuu. J[BuxKeHne
[IMXTOBBIX MaTepHasoB U razoB. OnpeneneHne ONTUMAIbHON pyaHON 20 20
Harpy3Kky U €€ peryJmpoBaHue u Jip.

MapTeHOBCKOG IMPOU3BOACTBO: MapTeHOBCKaH IIJIaBKa B

MHTEPAKTUBHON (hOpME METO/IOM «IJIEKTPOHHBIX CUMYIISIINID 73 73
KonsepropHoe nmpounsBoacTBo: KoHBepTopHas njaBka B 20 20
MHTEPaKTUBHOHN (pOopMe METOIOM «IJIEKTPOHHBIX CUMYIISALIUID
IToBTOpEHME 3HANI IOIYYEHHBIX B XOE U3YUYCHHS TPEAIIECTBYIOIINX
qucHUIIInHaX. POk OCHOBHBIX METAJUTyPrHUECKUX IIPOU3BOJCTB B 20 20
COBPEMEHHOM MUDE.
DIIEKTPOCTANIECIUIABUIILHOE MTPOU3BOJICTBO: DIEKTPOAYTOBas IJIaBKa B 20 20
WHTEPAKTUBHOHN (pOpME METOIOM «IJIEKTPOHHBIX CUMYIISIINIDY
KoHcynpranyuy u npoMeKyTo4Hast aTTeCTalus 8,5 8,5
Bux konTposs (3adet, qud.3adueT, IK3aMeH ) - dK3aMeH

5. Conep:kaHue QMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHITHI
pajzgena HanmenoBanue pa3aenoB JUCIUIIINHBI 110 BUJaM B 9acax
Bcero J| 113 | JIP
1 BBoanHas nexkuus. OCHOBHbIE TOHATHUS. POJIb OCHOBHBIX 1 1 0 0
METaJUTypru4eCKuX MPOU3BOJICTB B COBPEMEHHOM MUPE.
2 |[Ipou3BOACTBO Xkeje3a, YyryHa U CTajlIu 4 21 0 2
3 |domeHHOE MpPOU3BOACTBO 4 21 0 2
4 |MapTeHOBCKOE TPOU3BOACTBO 1 1 0 0
5  |[KoHBepTepHOE MPOU3BOJCTBO 1 1 0 0
6  |DmeKTpocTaleIyIaBUIbHOE TPOU3BOJICTBO 1 1 0 0
5.1. Jlekuuu
Ne Ne Kox-
HanmeHnoBaHMe Ui KpaTKoe COAepKaHnue JEKIIMOHHOTO 3aHATHS BO
NeKIUU|pas3aesa
4acoB
Bronnas nekuusi. OCHOBHBIE MOHATHS. POJIb OCHOBHBIX METAJLTYPTUYECKUX
MIPOU3BOJICTB B COBpeMEHHOM Mupe. ConepkaHue U 3aJjauu Kypca, €ro CTpyKTypa,
00BbeM, TpEOOBaHUS 10 Kypcy, OCHOBHAs M JIOTIOJIHUTENbHASI IUTEPATYpa,
WHTEPHET-PECYPChl, OCHOBHBIE TEPMUHBI. JKene30yriepoucThIe CILIaBbl —
OCHOBHOM KOHCTPYKIIMOHHBIN MaTrepua co-BpeMeHHOCTH. CocTosiHuE
1 |  [cTAJIenIaBrIbHOTO POU3BOJICTBA B Poccun n B Mupe, ero 3kooruueckue 1
pobsemMbl. CTpYKTypa COBPEMEHHBIX METALTYPrHu€CKUX KOMIJIEK-COB -
WHTETPUPOBaHHBIE U MUHH-3aBObI. OOBbEMBI IPOU3BOICTBA CTANIM MO PETMOHAM H
BUJIaM CTaJICTJIaBUIIbHBIX NepeesioB. CpaBHEHHE 0000IIEHHBIX TEXHUKO-
HPKOHOMUYECKHUX MOKa3aTesIed pa3InyHbIX BUJIOB NiepenenoB. Pecypco- u
PHEProeM-KOCTh Pa3IMUHbIX CTaJIEIIaBUIbHBIX IIPOLIECCOB, HAPABIEHMS 110 UX
MOHW>KECHHUIO.
2 2 |[Ipon3BoacTBO kene3a, uyryHa u ctaiu. Tema 1.1. IloaroroBka mMmxTOBBIX 2




MaTepHayioB K 1oMeHHOM miaBke. 1.1.1. XapakTepucTuka xene3HbIX pyi.
JKenezopynubie MuHepansl U TUMBL. TpeOoBaHUS K Kau€CTBY JKEJIE3HBIX PY/.

[ IpuHIUITBI METAIUTYPTUYECKON U SKOHOMUYECKOM OLIEHKHU PYIHOTO ChIPBSI.
DaxTOpHI ONpeAETAIONe peHTA0eTbHOCTh IPOMBIIIIICHHON TepepaboTKu pyabl
TAaHHOTO Me-CTOpOXIeHUs. TpeboBaHMs, IPEABIBICHHBIC K )KEI€30PYIHOMY
CBIPBIO CO CTOPOHBI IOMEHHOM T1aBku. 1.1.2. KommnekcHbie pynbl. OCHOBHBIE
PYIIHbIE MUHEPAJTBI M TUTTBI KOMIUIEKCHBIX pya. TpeOoBaHUs YepHON METaJTyprun
K KOMIUIEKCHBIM pyaam. 1.1.3. ®@mtocsl JoMeHHOH T1aBku. Ponb ¢urocoB B
TOMEHHOI 1y1aBKe. TUITb (DIII0COB: OCHOBHBIE, KHCIIbIE, ITTHHO-3€MHCTHIE.
TpeOoBaHUs K XUMUUYECKOMY COCTaBY (DIt0COB. 3aMEHUTENH Py B (PIIFO-COB.
B03MOXHOCTB 3aMEHBI Py M (DIIFOCOB OTXOAAMHU PA3TUYHBIX IPOU3BOJICTB. Xa-
PaKTEpPUCTUKA OTXO/I0B MEPEENIbHBIX METATyPrUueCKUX U APYTUX MPOU3BOICTB:
qYT'YHHBIM CKpall, MApTEHOBCKHE, KOHBEPTEPHBIE, CBAPOUYHBIE U IPYTHE LIUIAKH,
OKa-JIMHBI, TUPUTHBIE OTapKH, KOJIOIIHUKOBAS MbLIb, IUIAMBI TA300YUCTOK U JP.
1.1.4. ApoGnenue u uzmensyenue. Llens u xapakrepuctuka npoueccoB. CriocoOs
TpOOICHHS ¥ M3METBICHUS. YCTPONUCTBO M MPUHIIUAI PAOOTHI IPOOHITOK TSt
KPYITHOTO, CPETHETO M MEJIKOTO JpoOieHusl. MeNbHUIIBI 17151 U3METBUeHUS
MaTepHaIOB. YCTPOWCTBO U MPHUHIIUI pa-00Thl 6apabaHHBIX MEJLHUIIL: MAPOBBIX,
CTEP’KHEBBIX, CAMOU3MEIBUEHUS, pyiora-ineunsix. 1.1.5. I'poxouenue n
knaccudukanus. Llens u cniocoObl pas3ieneHust ChlllydYuX MaTepraioB o
KPYITHOCTH. YCTPOWCT-Ba U MPUHIIUI paOOTHI TPOXOTOB U TUIIEL. TeopeTuyeckue
OCHOBBI KJ1acCU(UKAIIMHU. YCTPOUCTBO KTacCU(UKATOPOB U WX THUMHL. 1.1.6.
OO6oraienue pya. Puznueckrue OCHOBBI U MMOKa3aTelly Mpoliecca 00oraiieHus.
MeTopr oOoTalte-Hus PyJTHOTO CBIPhs. YCTPOMCTBO ammapaToB JJisi 000TaleHHs
pyn. O6e3BoXMBaHNE KOHIICHTPATOB MOKpOro oboramienus. 1.1.7. Yepennenue
[IMXTOBBIX MaTepuaioB. L{enb u nmokazarenu ycpeaneHus. MeTobl ycpeTHeH s
XUMHUYECKOTO COCTaBa U (PU3UUECKHUX CBOMCTB pyJ MpH 100bIYe, HA CKIIAJax, B
Oynkepax. OGopynoBaHUE U OpraHU3aIUs YCPEIHEHUS IIIUXTOBBIX MaTepHalioB B
noMeHHBIX 1iexax. 1.1.8. TommuBo noMeHHoI nnaBku. TpeboBaHus,
MpeabsIBiIsieMble K JOMEHHOMY TOIUMBY. [Iporiecc mponsBoacTBa Kokca,
YCTPONCTBO KOKCOBBIX Teueli (6aTapeii), TEeXHOIOTUSI KOKCOXUMHUIECKOTO
Mpou3BojcTBa. KauecTBO TOMEHHOTO KOKCA: TEXHUYECKHUI aHaIN3, PU3NYeCKue U
MEXaHUYECKHUE CBOMCTBA. «3aMEHUTENIN» KOKCA B JOMEHHOMN IUIABKE: PUPOAHBIN
ra3, KOKCOBBIH ra3, Ma3yT, IIbIJIEYTOJILHOE TOIUIMBO, UX COCTAB U XapaKTepPUCTHKA.
1.1.9. OkyckoBaHHE MEJIKUX pyX U KOHLIEHTpaToB. O0I11ee npeacTaBieHue 0o
arroMepaloOHHOM MpOIlecce, ero cxeMa. XapaKTe-pUCcTUKa KOMIIOHEHTOB
ArIIOMEpPallMOHHOMN IIMXTHI, IOATOTOBKA €€ K CIIEKaHHI0, CMEIINBAHUE U
OKOMKOBaHHE, 3arpy3Ka Ha CTieKaTeIbHbIE TeNEKKU. 3aKUTaHue MHUX-ThI U X0/
[polecca CleKaHus, ero nokasarenu. MsmeHeHne teMneparypsl U Apyrux
XapaKTePUCTHK MpoIlecca BO BPEMEHH U IO BBICOTE CIieKaeMoro cios. Ousuko-
XUMHUYECKHUE MPOLIECCHI IPU aITIOMEPALINH KENE3HbIX pya. PaznoxeHue rui-paros
1 kapOoHnaroB. OOpaboTKa ariIoMepaImOHHOTO CIIeKa, CXOASIIETO C arioMa-IuHEI.
Cxema Npou3BOACTBA OKATBILIEH: TOATOTOBKA MaTEPHUAJIOB, COCTAB IIUXTHI,
MOJTyue-HHUEe ChIPhIX OKAThIIIEeH, 00XKUT OKATHIIIEH — CYIIIKa, TOAOTPEB, O0XKHMT,
oxJyaxkeHre. Cxema ra3oBbIX MOTOKOB O0KHTOBOM MaIIMHBI U TETUIOBBIE 30HBI
00xura. U3nKo-XxUMUYeCKHUe MPOLECCH MPU 00KUTE OKATHIIICH: peakluu
OKHCIICHHS MAarHETHTA U CYJAb(PHIOB, pa3JIoKeHNE KapOOHATOB, PEaKIINH OKCH/IOB
Kelle3a U OKCHJIOB IyCToM moposibl. TpeboBaHUs K KaYeCTBY OKYCKOBAaHHOTO
CBIPbSi: IPOYHOCTH B XOJIOJJHOM CO-CTOSIHUH, IPOYHOCTH ITPH BOCCTAHOBJICHUH,
MPUYMHA OTEPU MIPOYHOCTH MPU BOC-CTAHOBUTENIBHO-TEIIIOBON 00padoTKe,
BOCCTAaHOBMMOCTb, TEMIIEpATypa Hauyajla ¥ KOHIIa pa3MAr4eHusl, THTEpBaj
pasmsiruenus. Tema 2.1. OOme 0CHOBBI CTAJICTIABIIIBHOTO TTpon3BocTBa 2.1.1.
Cranp 1 anpTepHaTUBHBIE MaTepraiibl. CTallelIaBUIbHbIE ITaKU. AHAIU3 U
Mporuo3. Pa3Butue u coBpeMeHHOE COCTOSIHHUE CIIOCOOO0B MPOU3BOA-CTBA CTANIH.
Mertammueckue pacriaBbl. OCOOEHHOCTH CTPYKTYPBI M AJIEKTPOHHOTO CTPOEHUS
pacmiaBoB jkesnie3a. OneHKa akTUBHOCTEHM KOMIIOHEHTOB B pacIijlaBax ye-Jjiesa.




[[InakoobpazoBanue. OleHKa aKTUBHOCTH KOMIIOHEHTOB Iu1aka. OCHOBHOCTH
nuTakoB. OKHUCIISIIONTAs CIIOCOOHOCTH MITakoB. 2.1.2 . OCHOBHBIE peaKIuu 1
MPOLIECCHI CTANICTIIABUIILHOTO MPOU3B0oJCcTBAa CpOJICTBO AIIEMEHTOB - IPUMECEH
YyTryHa K KUCIOpOoAy. OTHOCHUTEIBHBIE CKO-POCTH OKHCIICHHS IPUMECEN.
3aKOHOMEPHOCTH MOBEJICHUS KUCJIOPO/a IPH BBIIJIaBKe cTaiu. BiusHue
KHCJIOpPOZIa Ha CBOMCTBA CTaM. 3a7a4u U ClIOCOOBI pacKuciaeHus. PactBop
KpEMHHMsI 1 MapraHiia B ’eJie3e. YCIOBUS OKUCICHUS U MTOBEJCHUE KPEMHUS U
Maprasiia B CTaJeIUIaBUIbHBIX Ipoleccax. BinsHue cocrasa 1uIaka u
TeMrieparypsl. Biusaue ¢ocdopa u cepsl Ha CBOMCTBA cTau. TemmepaTypHbIi i
[IJIAKOBBINA PEeKUM ynaieHus pocdopa U cepbl P BBIIIABKE CTAIH.
Kunernueckne ocodeHHo-cTH. Okucinenue ymepoaa. Poib peakuuu B
CTaJIeIIaBUJIBbHBIX ITpolieccax. Mexa-H1u3M U KMHETHKA PeaKIUA OKUCIICHUS
yriepoaa. 3aKOHOMEPHOCTH MOBEICHUSI Ta30B MPH BHITUIABKE cTaiu. Brausinue
ra3oB Ha CBOMCTBA cTanu. [lerazanusa metasia. JlerupoBanue cranu. 3agaud,
TEIJIOBBIE U OKUCIIUTEIbHO-BOCCTAHOBU-TEIIbHBIC YCIOBUSI JIESTUPOBAHUS
pa3IMYHBIMU 1eMeHTaMu. KruHeTuka pacTBopeHus (heppocIiiaBoB.
Hemerannudeckue BkitodeHus B cranu. Kimaccudukanus. [Tpupona BiusHus Ha
cBoiicTBa cTanu. [IyTu u ycrnoBus ynaneHus U3 >KUIKON CTaju.

/TomeHHOE Mpon3BOACTBO. [IpOM3BOACTBO UyTryHa U NPSIMOE MOTYUYEHUE KENIe3a.
1.2.1. BoccTaHoBHUTEIBHBIE IPOLIECCHI B JOMEHHOM 1eun. BoccTaHoBiieHne
OKCUOB xene3a. [IpsMoe 1 KoCBEHHOE BOCCTaHOBIIEHNE. BiusiHue cOOTHOMIEHUS
CTEIIEHEH MPSMOTO U KOCBEHHOT'O BOCCTAHOBJIEHHS HA Pac-X0Jl KOKCa B JOMEHHOU
r1aBke. BoccTaHOBIIEHHE OKCHIOB Kelle3a BOIOPOAOM. Tex-HOoIornyeckue
MEPOIPUSTHS 110 YBEJIMUEHUIO CTENIEHU Pa3BUTHSI KOCBEHHOTO BOC-CTAHOBJICHHUS
kenesa. BoccraHoBiieHre B JOMEHHOMW Neun MapraHiia, KpeMHus, poc-popa u
NPyTUX 37eMeHTOB. PaKTOpbl, CHOCOOCTBYIOLINE WK 3aTPYIHSIOLINE BOC-
CTaHOBJIEHUE 3TUX 31eMeHTOB. 1.2.2. Jlecynbdypanus uyryHa. Mcrounuku
MOCTYIUIEHUH CEpbl B JOMEHHYIO 11€4b, €€ IIOBEICHUE B PA3JIMYHbBIX 30HAX MEYH.
Pacripenienenne cepbl MEX/1y UyTyHOM, IIJJaKOM U ra3oM. OCHOBHas pe-akuus
nepexoza cepbl U3 YyryHa B uIak. PakTopbl, CIOCOOCTBYIOLINE TPOTEKAHUIO 3TOM
peakiuu. BuegoMmennas necynbdyparus ayrysa. 1.2.3. MicnapeHue Biaru mmxThl,
pasyioKeHHe THAPaToOB, TUAPATHON BiIark U kapoonatos. 1.2.4. OGpa3oBanue
yyryHa u nuiaka. O0mas cxema popMHpoBaHMs YyTryHa U IUIaka. Pazmsardenue
KEJIE30PYIHBIX MaTepualoB IIpyu HarpeBaHuu. IIponecc HaymepokuBaHus
BOCCTAHOBMTEIIBHOTIO Ke-Jie3a. [lepBUYHBIN 1 KOHEUHBIN UIaK. Binsaaue
XMMHMUYECKOTO COCTaBa IIIJIaka Ha €ro TEMIEPATYpy IUIABJIECHUS U BA3KOCTh. Poib
[JIAaKOBOTO PEKMUMa Ha XOJ JOMEHHOM IIJIaBKU U cocTaB uyryHa. 1.2.5. [openue
TOILIMBA B JIOMEHHOW Neuu. 3HaYeHUe U 0COOCHHOCTH Tpoliecca TOPEeHHsl TOIINBA
B IOMEHHOM 11e4n. V3-MeHeHne cocrapa rasa 1no ocu ¢gypmel. 30Ha TOpEeHUs, €€
cTpykTypa. 1.2.6. FI3MeHeHne kauecTBa U COCTaBa rasa Mo BbICOTE JJOMEHHOU MEYH.
BnusiHue pa3nuyHbIX XUMHUYECKUX MTPOLIECCOB HA U3MEHEHHE KOJIMYECTBA U CO-
CTaBa ra3a Ha Pa3JIMYHBIX TOpU30HTaxX nedn. KonnuecTso u cocras
KOJIOITHUKOBOTO raza. 1.2.7. TemooOMeH B jomeHHOM nieun. [lousTue o
TEIJIOEMKOCTSIX TOTOKOB I'a3a U MaTepuasa B JOMEHHOM I€UH, U3-MEHEHNE UX 110
BbICOTE paboyero nMpocTpaHcTBa neun. Mi3sMeHenue temneparypsl ra-30B U
MaTepHualoB 0 BbIcoTe Neun. Onpeaesnsonas pojib HUKHEN CTylIEeHH TEIUIo-
00OMEHa B YCTaHOBJICHUH YCIBHOTO pacxo/ia KOKca B JOMEHHOM TuTaBke. TermoBoit
OanaHc JOMEHHOM U1aBKH. BiusiHue oTenbHbIX cTaTeil 0anaHca Ha yieabHbIH
pac-xoj] KOKCa, HalpaBJICHUS] CHUKEHHS YAEIBHOTO pacxoaa kokca. 1.2.8.
JIBI>KEHHE IMXTHI U Ta3a B JOMEHHOM neun. Cuiibl, 1eHCTBYIOIIKE HA CTOJIO
TOMEHHOW ITUXTHI. YCIOBHUS POBHOTO ¢X0/1a MUXThl. OCOOCHHOCTH JBUKEHUS
MUXTHI B Ieyd. OCOOCHHOCTH JBM)KEHUS ra3a B JoMeHHOH rneun. 1.2.9.
[Toxazatenu paboThl TOMEHHBIX Neueid. CyTouHas MPOU3BOAUTENBHOCTD, CyTOUHBIN
U ynenbHbli pacxop kokca, KUITO, nHTeHCHBHOCTD paboThI IEUH (€€ BBIPAXKEHHUE).
B3aumocss3b 3THX nokaszare-jieil. 1.2.10. YerpoiicTBo u 000pyaoBaHre JOMEHHBIX
neueil u 1iexoB. Jlomennas neus. [Ipodusns pabouero npoctpancTBa. PyHAAMEHT.




Orneymnop-Has ¢pyTepoBka. OxaxIeHHe Meuu. YCTPOUCTBO JIETOK U ()yPMEHHBIX
MpUOOPOB. 3a-CHIMTHBIA U pacIpeIeTUTEIBHBIN arapaThl. YCTPOUCTBA TS
3arpy3Kd IIMXTOBBIX MaTepHuasoB B Ieyb: OyHKEpHAas dcTakaaa, 000pyI0BaHUE IS
COPTUPOBKH KOMITO-HEHTOB IIMXThHI UX B3BEIIMBAHUS U M0/Ia4X HA KOJIOUTHHK.
1.2.11. Ilpsamoe nonyuenue xenesza. CoruanbHO-3KOHOMUUYECKUE TTPEINOCHUIKI
Pa3BUTHS OECKOKCOBOW METAJITyp-THH: TIpoOieMa KoKca, TpodiiemMa cKparna u
KadecTBa MeTasuia, mpodaemMa Majioi Me-TalTypriy, MpodiieMa KamuTaIbHbBIX
3aTpar U UX OKynaeMocTH. Pa3BuTue u coBpe-MeHHBIM ypOBEHb METO/IOB
0eCKOKCOBOW METaJUTypriH B MUpeE U B Halel crpane. Kinaccudukanus u
XapaKTepUCTHKA CIOCOO0B MPSAMOTro MOIY4YEeHHS JKelle3a: M0 BU-1aM
HYKEJIC30PYIHOTO CHIPhS ISl METaJUTM3AIIMH, TIO BUIaM TOTUIHBA - BOCCTAHOBUTE-JIA,
[0 TUIIAM arIapaToB AJis OCYUIECTBICHUS METaNIM3allUY, TI0 HA3HAYE€HHUIO MPO-
TyKTOB MeTaun3anuu. [IpuMeHeHne MeTo10B 06€CKOKCOBOM METAJLTyPTHH IS
nepe-paboTKH KOMIUICKCHBIX pya. ) PEeKTUBHOCTh MPUMEHEHHS
METaJNIN30BAHHBIX JKeJIe-30PYIHBIX MaTepPUAIOB B JOMEHHOM TIaBKe. MeTobl
MOJTy4EHUS )KUKOTO MeTalia u3 pya.

MapTteHoBckoe nmpon3BoaAcTBO ctanu 2.3.1. Konctpykius u pabota MapTeHOBCKOU
neun MapreHoBckuii iporiecc. Cxema ycTpoiicTBa 1 paboTa COBpeMEHHON MapTe-
HOBCKOM Teyu. DJIeMEHTHI TeI10BOi paboThl. CylIHOCTh, 0COOEHHOCTH,
[IPUHLIAIIN-AJIbHAS CXEMa U Pa3HOBUJHOCTH MAapTEHOBCKOTO IIPOLECCa.
OrneynopHsle MaTepua-iibl. OCHOBHOW MapTEHOBCKHM IPOLIECC U €TI0
pazHOBUAHOCTH. OCHOBHOM MapTeHOB-CKUW MPOIECC. YCTPOUCTBO pabovero
MPOCTPAHCTBA OCHOBHOW MapTEHOBCKOM Meun. YCTPONCTBO U Cityk0a moja.
Kucnelii MapTeHOBCKUI nponecc. J[ByxBaHHble neun. 2.3.2. [lnaBka B
MapTeHoBcKoi neun. [1luxToBbie MaTtepuaibl u TexHonorus. OcoOeHHOCTH HarpeBa
MeTalla U Mo-BeJeHus npuMeceil. MHTeHcuduKkaus MapTeHOBCKOM TIaBKH
KH1cIopooM. Teope-THuecKue OCHOBBI U BApPHAHTHI TEXHOJIOTMUECKOM
peanusanuu. Mi3MeHeHne coctaBa MeTajula, IIaka ¥ TEMIIEpaTypbl MeTaJljIa 110
X0y MIaBKH. MaTepuaibHbIN U TEIJI0-BOM 0anaHC MapTEeHOBCKOM IIIaBKU.
[Tepuons! mnaBku. 2.3.3. Bueneunas oOpaboTka ctanu 1 pasnuBka. OcobeHHOCTH
COBPEMEHHOM TEXHOJIOTMH MOBBIILIEHUS KaYeCTBa CTAIN. 3aJJa4u U CIIOCOObI
BHETEYHOH 00paboTku cranu. Kinaccugukaiyst MeTo10B BHETIEUHOM 00-pabOTKH.
Packucnenue cranu B koBie. CriocoOsl packucienus. Packucienue npo-BooKou.
Yrap anemenToB. JlerupoBanue cranu B koBuie. OU3NKO-XUMHUYECKHE U Te-
MIOTEXHUYECKHUE 0COOCHHOCTH JieTupoBaHusi. OCOOEHHOCTH HCTIONIb30BAHUS
BBICOKO-aKTHBHBIX 3J1eMEeHTOB. CIIOCOOBI epeMenINBaHus KUKOTO MeTala,
yCpeIHEeHHE ero TeMrepaTypsl U coctasa. [IponyBka MeTasia MHEPTHBIMU ra3aMu,
UJIpOIMHAMM-KA BaHHBI, TEXHOJIOTHS MPOIYBKH U o0opynoBanue. UHAyKIMOHHOE
U MyJIbCAllMOH-HOE TIepeMelInBaHue. TeopeTuyeckre u TeEXHOJIOTHYEeCKUe
BO3MO)XHOCTH papUMHUPO-BaHUS U JieTa3allii MeTaa IpH MpoayBKe paciiaBa
MHEpTHBIMU razaMu. OOpaboT-Ka cTajay NIakaMHu | MOPOIIKOOOpa3HbIMU
MaTtepuanaMmu. [ maponnHamMuka BaHHBI IPU BIyBaHUU NOpoIlkoB. [lonrotoBka
MOPOILIKOB M CIIOCOOBI UX BBEACHUS B Me-Tajll. [ 1y0okoe packucieHue,
necynbypanus u nedocdopalys CTanu Ipu NpoayB-Ke MeTasia
MOpOIKOOOpa3HbIMU peareHTamMu. [IpoGieMbl BOCcCTaHOBUTENBHOI Jie-
docdopanuu. O6paboTKa KUIKON CTATH B BaKyyMe. YIaJIeHHE KHCIOpOo/a,
BOZOPO-/a U a30Ta. YIaJIeHUE HEMETAJUIMYECKUX BKIIOUeHUN. 3MeHeHne
TeMIIepaTyphl B X0/ BHENIEUHONH 00paboTKu. TexXHOIOrn4ecKkue BapuaHThl U
000pymoBaHue TSl Ba-KyyMHUPOBAHUS KHUAKOTO MeTasa (00paboTka B KOBIIE, B
cTpye, B motoke, nporeccsl RH, DH, VOD, VODC, VOD-PB). Texnonorus u
arperarbl KOMILIEKCHOM 00paboT-ku ctanu (neus-koBil, AKOC, LF, VAD u np.).
[my6okoe 00e3yriepokuBaHue CTa-JIei U BBICOKOJIETHPOBAHHBIX PACILIABOB BO
BHenieuHbIX arperatax (AKP, BKP, CLU u np.). Teopetnueckue u
TEXHOJIOTHUYECKHUEe 0coO0eHHOCTH. [IpoMexKyTOUHBIN KOBII - (PMHUIIHBIN arperar
BHEIEYHOI 00paboTku cranu. [loBbilieHne KkauecTBa MeTalIa 1 TEXHUKO-
HPKOHOMHYECKHX IOKa3aTeseil MPOM3BOJCTBA 33 CUET BHENEUHOM 00padoT-Ku.




Vcnionp30BaHUE OTPaOOTAHHBIX MIIAKOB M TUTaMOB. CITOCOOBI MIPEeIOTBpAIICHHS
3arpsisHeHus MeTaiia. PasnuBka cranu. CrocoObl pa3nuBKU, 000pyIOBaHHE.
KagecTBo ciutka. Teo-peTnyeckue U TEXHOJIOTHUECKUE TPUHIUTIBI
BBICOKOI((EKTUBHOM KOMILJIEKCHOM MOJTOTOBKH CTaJM K Pa3liuBKe U
KPUCTAJTU3AIMH C LIETBIO MOBBIIIEHUS HKCIUTyaTa-IUOHHBIX XapaKTePUCTUK
FOTOBOM METAJIONPOAYKIMH. TeopeTuyeckre OCHOBBI KPUCTAIITU3AUHU CIIUTKA.
OO6pa3oBaHuE U POCT KPUCTAILIOB. TepMUUYeCcKoe U KOHLIEH-TPAIMOHHOE
nepeoxyiaxaenue. Tumsl cTpykTyp. JenaputHasa cTtpykrypa. CBsi3b IPO-11ECCOB
KPUCTAJUTU3AIINN C YCIOBUSIMH TeIuiooOMeHa. JIMKBanus 1 cerperamus mpu-Mecei.
Monenu cerperaiuu. Ycanounsle siBiaeHus. Kinaccudukaius cranei mo cre-rneHu
OKHCJICHHOCTH. MeXaHn3M 3aTBep/IeBaHUs Pa30BOro CIUTKA. TermnooOMeH B
CHUCTEME “‘CITUTOK-U3TI0KHUIA . OCOOCHHOCTH CTPOSHHUS CIUTKOB KUTISIICH,
CIIOKOM-HOM M MOJTYCHOKONHHOM cTanu. OcOOEHHOCTH KPUCTAIM3AUU
JIETUPOBAHHBIX U BBI-COKOJIETUPOBAHHBIX CTaJIel U CIIaBOB. JleeKTsl CIUTKOB
PTUX CTaJIEH U CIUIAaBOB. Pa3nuBKa BBICOKOJIETUPOBAHHBIX CTAJIEN U CILJIABOB B
M3OKHAIIBL. CIIOCOOBI pa3iMB-KH. YIPaBIEHHUE TEMITEPATYPO U CKOPOCTHIO
paznuBKU. MeTo/bl yIyUIlIeHUs! TO-BEPXHOCTHU CIIUTKA U CHUXKSHHSI TOJIOBHOM
00pe3u. CymuocTs HenpepbiBHOU pasnus-ku ctraim (HPC). Cxema nporiecca.
OcuHoBHoe o6opynoBanue ycranoBok HPC (YHPC). Knaccudukarus YHPC.
Kommnanoska YHPC. Ilpunmumnsr paboThl OTACIb-HBIX Y37I0B. [IpoMeKyTOUHBIH
KOBIII. YCTPOMCTBO KPUCTAIIN3ATOPOB U UX TEIUIOBas paboTa. 30Ha BTOPUUHOTO
OXJIAXKICHHS (pa3Mep U TeOMETPUsl TEXHOJIOTUYECKON 0CH, 0a30BBIi pasinyc, TOUKU
pas3ruba, TerioBas paboTta 30HbI). TeXHOIOTHS HENPEPHIB-HOM Pa3IUBKH.
Temneparypublii peskuM. CKOPOCTh BBITSIKKU CIUTKA. 3alIUTa OT BTOPUYHOTO
okucienus. [1lnakoBeie cMecn. OCOOEHHOCTH 3aTBEP/ICBAHUS HEMPE-PHIBHOTO
ciuTka. OCHOBHBIC Ie(PEKTHI CIIMTKOB (3ar0TOBOK) Pa3IMYHBIX TUIIOB CTa-JIeH.
[Tytu 60opsObI ¢ HUMH. KOoMIUIEKCHAst TEXHOJIOTHSI BBITIABKU, BHETIEYHOM 00pa-
OOTKH M pa3IMBKH aBTOMATHOM, TPyOHOH, 3JIEKTPOTEXHUYECKOH,
IapPUKOITOAIIUITHA-KOBOW U KOPPO3UOCTOMKOM cTasiel. HarpasieHus pasBuTus
HENPEPHIBHON Pa3JIMBKHU CTAJU B 00JIACTH KOHCTPYKIUHA YCTAHOBOK U TEXHOJIOTHUH
Pa3IMBKU. YCTPONCTBO U IJIAHUPOBOYHBIE PELICHUS CTAJCIIIaBUIIBbHBIX LIEXOB.

KonBepTepHO€E Npon3BoACTBO cTanu 2.2.1. Pa3HOBUIHOCTH KOHBEPTOPHBIX
npoueccoB. CyIIHOCTh KUCIOPOHO-KOHBEPTEPHOTO CII0c00a MPOU3BOACTBA CTAJIH.
O060-pyioBaHNE ¥ TEXHOJOTHYECKHE 0COOEHHOCTH KOHBEPTEPHBIX MPOLIECCOB C
BO3AYLI-HBIM 1yTheM. KoHcTpykiuu koHBepTepoB u pypm. dyTtepoBka u
orHeynopsl. Kucio-poqHo-KOHBEPTEPHBIE NIPOLIECCH] C BEPXHEH MO1aueil Ty Thsl.
'YceTpoiicTBo koHBepTepa U (hypMmbl. TeroBsie yciaoBus nporecca. [lluxrosie
MaTepuabl M TEXHOJIOTMUECKasi CXeMa KMCIOPOJHO-KOHBEPTEPHOTO Mpoliecca 1o
tuny LD. PexxuMm nyThs, AMHaMUKa 1 0COOEHHOCTH OKHUCIIEHUSI TPUMeECe pu
BEPXHEN KUCIOPOAHON npoayBKe. OXJIaXkIeHUE U OYUCTKAa KOHBEPTEPHBIX I'a30B.
KucnopoaHo-KOHBEpTEPHBIE MPOLIECCHI C TOHHBIM AyTheM. CyIIHOCTb U TeX-
HoJoruyeckue ocodeHHoctu. Bapuantel. KuciopoaHo-KoHBepTepHBIE POLIECCHI C
KOMOMHUPOBaHHBIM AyTheM. CyI-HOCTb, TEXHOJIOTHYECKHNE OCOOCHHOCTH,
BapuaHThl. 2.2.2. [InaBka B KUCIOPOAHOM KOHBepTepe OCcOOEHHOCTH
KOHBEpPTEPHOTO Iepeiesia MpUpOAHO-JIErHPOBaHHBIX YyryHOB. IIIuxToBbIe
MaTepuaisl 1 UX noaroroska. CriocoOsl mpeBapuTeIbHOM aecynbhypa-1uy,
necHIMKOHM3auu 1 fedocdopannn 9yryHa. AJlbTepHaTUBHBIE IIIMXTOBbIE Ma-
Tepuaibl. arockl. Oco6eHHOCTH B3aUMOAECUCTBUS KUCIOPOAHOM CTPYH €
METaJUIN-4€CKOM BaHHOW. BapuaHThI KHCIOPOIHO-KOHBEPTEPHOIO MpoIECca.
TepmoarHaMMKa U KWHETHKA OKUCIIEHHS XKelle3a U ero npuMecei (ymepoaa,
Maprasiia, kpemHus, ¢pocdopa, cepsi). [loBenenne nmpumeceit mo xomy mporecca.
[TomyueHue craneli ¢ yIbTpaHU3KUM COAEpKaHUEM yIiepoaa. Teriosoil u
MaTepHaIbHBIN OanmaHc mporec-ca. CrocoObl OXJIaXCHUS BAHHBI M TIOBBITIICHUS
nonu Jioma B muxTe. KonTposns u ynpasienue nponeccoM. IloBenenue Bogopona u
a3oTa 1o xofy iaBku. CriocoObl CHUKEHUS UX conepkanus. [lepenen
¢docopHCThIX, BAHAIUEBBIX, BHICOKO- M HU3KO-MapraHIOBUCTHIX 4yTyHOB. AO/I-




rnpouecc. Kucinopon B Meraie u nutake. @akropsl, ONPEEISIONUE €TI0
coneprkanue. MUHUMU3anKs OKUCIIEHHOCTH CTAJIA B KOHIIE IIPO-TyBKH.
Packucnenue meramia. O4UCTKa M yTHIN3ALK OTXOASIINX ra3oB. Penupky-nsanus
W yTHIIN3alusl TOOOYHBIX TPOAYKTOB IUIaBKU. [IpoGiieMsl 1 myTH pa3BUTHSA
KOHBEPTEPHOH IUIABKH.

JNEeKTPOMETAILTYPrusl cTaiu u ¢peppociuiaBos. 2.4.1.YeTpoicTBO U 001He
XapaKTEPUCTHKU BBIIJIAaBKU CTAJIH B AJIEKTpUUe-cKUX nedyax. OCHOBHBIE BEXU
pa3BUTHA dNeKTpoMeTautyprun B Poccun. Knaccudukanus snekrporneuet,
MPUHLIUI UX paboThl. JlyroBbie, MHAYKIMOHHbBIE, IEYH COMTPOTHUBIIE-HUSI.
JJIeKTPOHHOIYYeBas IUIaBKa. JJIEeKTpUUEcKas Ayra. YCIOBUs ee TopeHHsl, pu3u-
yecKHe MpOoLEecChl B Iyre. BonpramnepHble XapaKTepUCTUKH TyTH IEPEMEHHOTO U
MOCTOSHHOTO ToKa. Ctabunu3anus ropenus ayru. TemnooOMeH B paboyem mpo-
ctpanctBe JICII, ero xapakrepuctuka. ®opmyna Kamepa. BeiBoa gpopmynsr st
OI-peieNIeHHs ONTUMAIbHOM MOIITHOCTH MeYHOTo Tpanchopmaropa (Ptp-pa) ¢
Y4€TOM MaKCHMAJIbHOM TEIUIOBOW HAIPSKEHHOCTH CTEH U cBoAa. dyTepoBka
JICII. Orne-ynopHsle MaTepuaibl, UX (pU3HKO-XUMUYECKUE CBOMCTBA.
KoHCTpYKIIMS OT/IETbHBIX 371€MEHTOB KJaaAKu. [1yTH MoBbIIeHNs] CTOUKOCTH.
Mexanndeckoe obopynoBanue JICII. MexaHU3Mbl, y3JIbl, CHCTEMBI, UX YCTPOHCTBO
1 pabota. InexrpoodopynoBa-aue JICII. [lutanue neun. Cxema CUIOBOH IIETIH.
YCTpOHCTBO U paboTa OTJENBHBIX arperaToB EKTPOOOOPYI0BAHUS
(Tpancdopmatop, Apoccenb, KOMMYTAIIMOHHAS all-Naparypa: TIaBHbIA
BBIKJIFOUATEIIb MACJISIHbIN, BO3AyIIHBIN). KopoTkas ceTs u yTH ee
COBEpLICHCTBOBaHUs. PerynmupoBaHue 3JeKTpHUUeCKO MOIITHOCTH. DJNEKTPOIBL.
OJEKTPOMAarHUTHOE NEPEMEIINBAHNE METAIIIA. DIIEMEHTBI CXEMbI CHJIOBOM LIEN U
pacyeT oNnTUMAJIBHOTO 3JekTprudeckoro pexuma JICII 4.2.2. TexHomorus
MPOM3BOCTBA HEKTpocTan. CrocoObl BBIMIABKU, UX Xa-PaKTEPUCTHKA.
[[InxTOBBIE MaTEpHAIIBI. BBITUIABKA AIEKTPOCTAIN HA «CBEKEN» IIUXTE C

6 6 |oxucnenneM. CoOBMEIIEHHBIN Mpo-1ecc. XapaKTepUCTUKH IIEPUOOB IIJIaBKH.
OcoOeHHOCTH OKHCIIEHHs Mapranua, kpemaus, pochopa B JICII. Ocobennoctu
okHcneHus yrinepona u aerasamus crainu B JICIL. O6e3yriepoxxuBaHue
BBICOKOXPOMUCTBIX paciuiaBoB. OKOHYAaTeIbHOE pacKuc-jieHne. Bueneunas
00paboTka >xuKoi ctanu. IleperniaB 1erupoBaHHBIX OTXOI0B C YACTUYHBIM
OKHCJICHHEM I'a3000pa3HbIM KuciopoaoM. Ero npenMyiiecTsa u He1oC-TaTKH.
[leperuiaB 1erMpoOBaHHX OTXO/IOB 0€3 OKHCICHUS («IUCTHIN» neperias). Tex-HuKo-
HPKOHOMMYECKHE MoKkazarenu. OcoOOEHHOCTH TEXHOJIOTUH BbIMJIAaBKU HEpKa-
Betomeit cranu MmonomnporeccoM (tuna 10X18H10T u T.4.). Ocobennoctu
BBITUIABKH 0COOOHHM3KOYTIIEPOIUCTON HEPIKABEIOIIEH CTATH TYIJIEKC-TIPOIIECCOM
(00X18H10). Oco6eHHOCTH TEXHOIOTMU MOITY4YEeHUS KOHCTPYKIIMOHHBIX
[IAPUKOTIOIITUITHUKOBBIX, THCTPYMEHTAJIbHBIX, JIEKTPOTEXHUUECKUX U CTaJIEH CO
CHelHaIbHBIMU (PU3UKO-XMMUYECKUMHU CBOMCcTBaMHU. OCOOEHHOCTH TEXHOJIOTHU
BBITJIABKH 3JIEKTPOCTAIN B OOJIBLIETPY3HBIX CBEPXMOIIHBIX MEeYax.
OnHonutakoBbli npouecc. CoBpeMEeHHbIE Me-TOIbl HHTEHCH(PHUKALIUT
hrieKTporiaBku ctainu. OcoOeHHOCTH 0OeccepruBaHus CTalIl B TyrOBOM MeYu.
[TpousBozacTBO peppociuiaBoB. TeopeTnueckre ocCHOBBL. CrIOCOObI MOMYyUYEHHS UX
0 1e4aM, BOCCTAHOBUTENSAM U Jip. pu3HakaM. CIuiaBbl KpEMHUS, Ma-TE€PUAIIBL,
pEaKLn, TEXHOJIOT U, TEXHUKO-KOHOMHUYECKUE Noka3arenu. CIulaBbl Maprasua,
COpPTaMEHT, IIUXTOBbIE MaTepHalIbl, pEaKIIU1, TEXHUKO-IKOHOMUYECKHE
nokasarenu. CruiaBel XpoMa, IIUXTOBbIe Marepuaibl. TexHonorus. CruiaBbl BOJIbg-
pama. CrnaBbl TuTaHa. CrutaBsl MonuOaeHa. BiusHue ¢eppocriiaBoB Ha KauecTBO
KOHCTPYKIIMOHHBIX MaTepraJloB Ha OCHOBE jkeje3a. llepcriekTuBbI pa3BUTHS.

5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI

He npenycmorpenst




5.3. JIaboparopHbie padoThI

Kou-
Ne Ne .
HanMenoBaHMe WiH KpaTKoe CoAepKaHue JIabopaTOpHO paboThI BO
3aHATUA[pa3IeNa]
4acoB
Knaccudukanus xene3nbix pya. Conepxanue pabotsl: OnpeneneHue Buia pyasl
1 2 |mo xa-pakTepHBIM OCOOCHHOCTSIM, BHEIIIHEMY BUY, KOJIUYECTBY MyCTOM MOpoAbl. | 2
M3yuenue npoueccoB ApoOieHus, U3MENBUYCHUS, KJIaCCUPUKAUN U 000raleHusl.
[Iporiecc oKyckoBaHUs JKeNe3HBIX py/ U artoMmepanuu. Copepikanue paboThl:
) 3 3ydeHne mporeccoB OKYCKOBaHHUS TOHKOU3MEIBYEHHBIX KEJe3HbIX PYII, )
oKaThIBaHMs. MarepuaabHbIii OamaHC TPOU3BOJICTBA arjioMepara u
METaJUIM30BaHHBIX OKATHIIICH.
5.4. CamocrosiTesibHasi padoTa CTyIeHTAa
Beimonaenne CPC
Crincok nureparypsl (¢ yKazaHUEM Kon-
[Monsun CPC pasnenos, mas, cTpaHul) / cchiika Ha  [CemecTp| BO
pecypc 4acoB
Kynpun, B. A. Teopus u Texnonorus
JloMeHHO€ MPOU3BOACTBO: YCTPOICTBO npou3sBozacTBa ctanu [Teker] : yueO. ans
TOMEHHOM 1evr. J[BIKEHUE IIUXTOBBIX BY30B T10 CIIEHUAIBHOCTH ""MeTaiyprust
MaTepuaioB U razoB. OnpezaeneHue YEpH. METAJUIOB" HANPaBJIECHUS MTOATOT. 5 20
ONTUMAaJILHOU PYAHOU HATPY3KHU U €& ITUTUIOMHEP. crienranucToB "Meramryprus” /
pErylnpoBaHuE U Jp. B. A. Kyapun. - M. : Mup : ACT, 2003. -
527 c. : moptp., Uil.
Kynpun, B. A. Teopus u TexHonorus
npou3sBozcTBa ctanu [Teker] : yueO. ans
MapTeHOBCKOE TPOU3BOJICTBO: P A [ " 1y g
. [By30B mo crnenmansHocTH "MeTautyprus
MapTeHOBCKasl TUIaBKa B MHTEPAKTUBHOM "
YepH. METAJUIOB" HaINpaBIICHUS MTOATOT. 5 7,5
(hopme METOIOM «AIIEKTPOHHBIX W "
UMY UIIIOMUp. crienuanucToB "Metamtyprus" /
Y B. A. Kyapus. - M. : Mup : ACT, 2003. -
527 c. : moptp., Ui.
Kynpun, B. A. Teopus u Texnonorus
MpOn3BOCTBA cTayH [ TeKCT| : y4eb. mist
KoHBepTOpHOE TPOU3BOJCTBO: "
. BY30B I10 CIICIIHATBLHOCTH "MeTamyprus
KonBepTopHas miaBka B UHTEPAKTHBHON "
YepH. METAJUIOB" HAINpaBJICHUS MTOATOT. 5 20
(hopMe METOIOM «IJIEKTPOHHBIX " "
CHMYITALIHID TUTUIOMHEP. crienranucToB "Mertamtyprus" /
Y B. A. Kyapus. - M. : Mup : ACT, 2003. -
527 c. : noptp., Ui.
Kynpun, B. A. Teopus u TexHonorus
. MPOn3BOICTBA cTay [ TeKcT| : y4eb. mist
[loBTOpeHME 3HAW MOTyYEHHBIX B XOZIE "
BY30B I10 CIEIMATBLHOCTH "MeTamnyprus
W3y4EHUS MPEIIECTBYOIUX TUCITUIINHAX. "
YEpH. METAJUIOB'" HAIPABICHUS ITOATOT. 5 20
PoJIb OCHOBHBIX METAJUTYPrHUECKUX W "
IPOH3BOTICTE B COBDEMEHHOM MIDE TUTUIOMHP. crienuanucToB "Mertamtyprus" /
p p pe. B. A. Kyapus. - M. : Mup : ACT, 2003. -
527 c. : noptp., Ui.
Kynpun, B. A. Teopust u TexHONOrust
npou3BojcTBa ctanmu [Teker] : yueO. s
JJeKTpoCcTaIeIaBUIIbHOE TPOU3BOJCTBO: "
. [By30B 1o cnenuanbHOCTH "MeTamtyprus
JJeKTpOAYroBas MJIaBKa B UHTEPAKTUBHON "
YEpH. METAJJIOB" HAIPaBJIEHUS MOATOT. 5 20
(hopMe METOIOM «IIIEKTPOHHBIX " "
CHMYITSLIHID TUIUIOMHP. crienuanucToB "Mertamtyprus" /
Y B. A. Kyapun. - M. : Mup : ACT, 2003. -
527 c. : mopTp., UIl.




6. Texymuii KOHTPOJIb YCNIEBAEMOCTH, POMEKYTOUHAS aTTeCTANMNSA

Kontpomns xauecTBa ocBoeHUs1 00pa30BaTeIbHON MPOrpPaMMBbl OCYIIECTBIISIETCS B
cooTBeTcTBHH ¢ [lonmoxkeHnem o 6aIbHO-PEUTUHTOBOM CUCTEME OLICHUBAHUS PE3yJIbTaTOB
y4eOHOU IeSITENbHOCTH 00yYarOIIUXCHl.

6.1. KouTpoabusie meponpusitus (KM)

Ne
KM

Ce-
MECTp

HazBauue
KOHTPOJILHOTO
MEPONPUATUSI

Makc.
Oan

Bun
KOHTPOJISI

Bec [Topsinok HauuCIeHUS OAIIIOB

Yuu-
THIBA-

eTcs B
[1A

3aureHo: bonee 80 % npaBUIBHBIX OTBETOB
He 3auteno: Menee 80 % npaBUiIbHBIX
OTBETOB

Hpowe- JlaGopaTopHas
YKy TOUHAs -

100
pabota 1
aTTecTaIus

OK3aMCH|

3auteHo: bonee 80 % npaBUIIbHBIX OTBETOB
He 3autreno: Menee 80 % npaBUIbHBIX
OTBETOB

Hpowe- Jla6opatopnas
KyTOUHAs -

pabora 2 100
aTTecTalus

OK3aMCH|

[Ipome-
KyTOUHAs
aTTecTalus

CemecTpoBas
KOHTpOJbHAs | -
pabora

60-79 6anIoB - yIOBIECTBOPUTEIHLHO
80-89 6awioB - XopoIIo
90 u 6osee O6AIIOB - OTIIMYHO

100

OK3aMCH|

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

He npenycmorpenst

6.3. OueHo4yHbIe MATEPUAJIBI

KomrmereHnn

Pesynbrarsl 00yueHus

[1K-2

3Haet: [Ipupony XuMU4EeCKUX peakinii, UCIOIb3YEMBIX B METAJUTYPIrUYE€CKUX
MPOU3BOJICTBAX; TEOPETUUECKHUE OCHOBBI TEXHOJIOTHI arjiofIOMEHHOTO MPOU3BOJCTBA;
CYIIHOCTH CTIOCOOOB BHEMEYHOU 00paOOTKHM CTaN; TEOPETUUECKUE OCHOBBI
KPUCTAJUTU3AIIMY U 3aTBEPICBAHMSI CTANN; IPUHIIUIIBI OCHOBHBIX TEXHOJIOTHUYECKHIX
MTPOIIECCOB MPOU3BOJICTBA U 0OPAOOTKH YEPHBIX METAJIJIOB, YCTPOMCTBA U
000pyI0BaHKE AJIs UX OCYIIECTBICHHS; HCTOPUIO, COBPEMEHHOE COCTOSIHUE U
MEePCIEKTUBBI PA3BUTHS TIPOU3BOJICTBA YEPHBIX METAIIIOB

+

[1K-2

'YMeeT: AHaIU3UPOBaTh yCIOBUS POTEKaHMsI IPOLIECCOB MOMyUEHUs U 00paboTKH
YEPHBIX METAJUIOB; AHAJIM3UPOBATH XUMHUUECKHE PEAKLIUHU, UCTIOJIb3YEMBIE B
METaJTypru4ecKuX MPOrU3BOACTBAX; PEIIaTh TUIIOBBIE 33Ja4U TI0 OCHOBHBIM
paszzesiaM Kypca; HCI0JIb30BaTh CIIPAaBOYHYIO JIUTEPATYPY AJIs BBIIIOJIHEHHS PAaCUETOB

[1K-2

MmeeT npakTudeckuii onbIT: MeTonamMu aHaIi3a TEXHOIOTHYECKUX TPOLIECCOB M UX
BIIMSIHUSI HA KaUeCTBO MOJTYYaeMbIX M3/ICJIHii; METOIaMH pacueTa rmokas3areien
MPOLIECCOB TOJyYeHUsI H 00paOOTKH YEPHBIX METAJLIOB; HABBIKAMH MOUCKA,
00pabOTKY M aHAIM3a JTUTEPATYPHBIX UCTOYHHKOB M HH(POPMALIUH [T €€
NPUMEHEHHS B PAKTUYECKUX CUTYalUsIX; HABBIKAMH ITOUCKA U aHAJIH3a
UHOpPMAaIIUK 00 OCHOBHBIX TEXHOJIOTHIX MPOU3BOACTBA YEPHBIX METAIIOB
KOHCTPYKIIMSIX COBPEMEHHBIX arperaTton

[1K-4

3uaet: CTpYKTYypy YEpHBIX METAIIJIOB; (PU3UKO-XMMHUYECKHE CBONCTBA IIMXTOBBIX
MaTepUaIOB U TOIUTHBA, MOCTYIAONINX B IUTABIIIBHBIC arperarsbl; (PU3UKO-
XUMHUYECKHUE MPOIIECCHI, JIeXkKAIIUe B OCHOBE MPOLiecca BHITUIABKU YEPHBIX METAJIIOB;
TEIJIOTEXHUYECKNE OCHOBBI METAJUTYPrHYE€CKHUX MPOLIECCOB; HA3HAYEHHE M CBOMCTBA




OTHEYIIOPHBIX MAaTe€pPHaJIOB; YCTPOMCTBO IUIABWIIBHBIX arperaroB U UX TEXHUYECKHE
XapaKTePUCTUKH; COCTAB U CBOMCTBA 3alPABOYHBIX MaTepuaaoB; 0CHOBHbIE TOII
MPOM3BOJCTBA UyTyHA, CTAJI U (DeppOCIIIaBOB; B3aMMOCBS3b PEXKIMA
TEXHOJIOTMYECKHUX MPOIECCOB U KaYeCTBA MPOAYKTOB ITUIaBKU

Ymeet: [logbupats U pacCUUTHIBATH COCTAB IMIMXTOBBIX MAaTEPHUAJIOB; OCYIIECTBIATh
ONEPALMH 110 MOJITOTOBKE MIMXTOBBIX MAaTEPHUAJIOB K IJIABKE; aHATU3UPOBATh
Ka4eCTBO CHIPhS U TOTOBOW MPOIYKITMU; PACCUUTHIBATH TEIUIOBOM U MaTepHUAIbHBIN
0anaHC BBIMJIABKU YEPHBIX METAJIOB; BHIMIOIHATH TPOU3BOACTBEHHBIE U
TEXHOJIOTUYECKUE PACUEThI; pabOTaTh C TEXHOJIOTHUECKON, KOHCTPYKTOPCKOH,
OpraHU3aIMOHHO-PACTIOPSAIUTENHLHON TOKyMEHTALMEN, CTPABOYHUKAMH U IPYTUMU
WH()OPMAITMOHHBIMUA UCTOYHUKAMU; HAXOIUTh HEOOXOANUMYIO HH(GOPMAIIHIO,
MOJIb30BAThCSI OCHOBHBIMU CITYK0aMU TIIOOANBHBIX CeTei

[1K-4

MMmeet HpaKTI/I‘leCKI/Iﬁ OIIBIT: YHpaBHeHI/IH napamMeTpaMu TECXHOJIOTNYCCKOI'O
[ponccca Mporn3BOACTBA YCPHBIX METAJIJIIOB, B TOM YHUCJIC C UCIIOJIB30BAHUCM CPCACTB
ABTOMATU3alUH; SKCILTyaTalluu TEXHOJIOTHYCCKOTO O60py,Z[OBaHI/I$I, HCIIOJIB3YEMOT'O B
IMPON3BOJICTBC YCPHBIX METAJIJIOB

[1K-4

@OH/IBI OIIEHOYHBIX CPEJICTB MO KAKIOMY KOHTPOJIBHOMY MEPOIIPUSITHIO
HAXOJATCS B IPUJIOKEHHUSX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMAIIMOHHOE O0ecredeHue TUCHUIIMHBI

IleyaTHasi ydueOHO-MeTOANYECKAS TOKYMEHTAIUS
@) OCHOBHAsL IUMEPAMYPA:
1. Kympun, B. A. Bueneunas o6pabotka uyryna u cranu [Tekcr] / B. A.
Kynpun. - M. : Meramnyprus, 1992. - 336 c.

0) OononHumenvbHas Iumepamypa:
1.  Enuepan, ®. I1. DnexrpomeTamutyprus ctainu u peppociiaBoB [ Tekcr]
: yue6. mocobue Jis By30B Mo MeTautypr. crienranbHocTsM / @. I1. Enqnepan ; mon
Hayd. pea. b. B. Jlunuesckoro, O. C. boOkoBoii. - M. : Meramnyprus, 1977. - 487 c.

8) omeuecmeenHvle U 3apyOedtCHble HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 budIuomexe:

1. MeramnocHabxeHue u cObIT: crienuanusup. xxypH./ UAC
«MertannocHabxkenue u cobIT». — M., 2002. - http://www.metalinfo.ru/ru/contacts/

2. Meramnsl / Poc. akan. Hayk, Yupexaenue Poc. akaa. Hayk UH-T
METaAJLTypruu u Mmarepuanoel. uM. A. A. baitkoa PAH. - M.: Hayka , 1993 -

3. H3BecTus BhICIIMX YU4EOHBIX 3aBeleHUN. YepHas MEeTaJuTyprus : Hay4.-
TexH. )KypH. Cub. roc. uHAYCTp.yH-T, [ 0C. TexHOI. YH-T "MOCK. MH-T CTalIu U
cmaBoB" (MUCuC). - M.,1993-

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

5. MerannoBeneHue u TepMudeckas 00pad0TKa METAJIOB: HAy4.-TEXH. U
npousB. XypH./ Pes. xxypH. - M., MammnocTpoenue ,1994 -

6. HoBocTu yepHOW METAJLTYpruu 3a pyoekoM : e3KeKB. KypH. / Llentp.
Hay4.-UCCIe/. UH-T UH(POPM. U TEXH.-IKOH. UCCIIENl. YePHON METaLTypruu. - M.,
2005-

7.  BrojiereHb HAyYHO-TEXHUYECKON M SKOHOMHUYECKON HH(MOPMAIIHH.
UYepnas merammyprusi/ OAO «Yepmetundopmanus» . - M., 2006-

8.  Meramtypr: Hayd.-TexH. U ipou3B. XypH. / Lleatp. Coset ['opHo-
meTai. npogcoroza Poccun, [Ipoduentp "Coro3merami", Accoll. IPOMBINITICHHUKOB



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) MemoouuecKkue yka3anus 0as CImyO0eHmos no 0C80EHUI0 OUCYUNTUHDL.

1. . A.Ilateirun, E. A. Tpodumon PaznuBka u kpuctamumisamus CTaiu:
yue0. nocodue; FOx.-Ypan. roc. yu-t, 3naroyct. pui., Kad. O6u1. metamnyprus.-
Uensounck: Uznart. nentp FOYpI'Y,2010.-49 c.:u.

2. Muxaiinos, B. b. MaptreHoBckoe mpou3BoACTBO: yued. mocooue/ B. b.
Muxaiinos, . B. Uymanos; FOx.-Ypai. roc. yH-T, 3natoycT. ¢ui., Kad. OOmr.
metamutyprus; FOYp-I'Y.-Uensounck: U3narensctro FOVYpl'Y,2006.-72 c.

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,

Bu No
o MIpelyCTaHOBJIECHHOE IPOrpaMMHOE 0OecTieyeHHe, UCIIOIb3yeMOe JJIs Pa3IMYHbIX BUIOB
3aHATUH | ay]l. .
3aHATUN
310
Jlexuun [1K, mpoektop

@)




