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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

Llens mpenofaBanus AUCHUILTNHBL “HoBBIE mporecchl MeTaIuTyprun’” — AaTh o0yvaro-
IIMMCS 3HaHUA: O HOBBIX CIOCO0AaX M3BJICUEHHUS JKE€JI€3a U3 PYIHOIO ChIpbs U BBIILUIABKH CTa-
JIM, TIO3BOJISIFOIIUX PACIIUPSTH CHIPhEBYIO 0a3y YEpHOW METATypruH, yaydllaTh KauecTBO U
CHIKaThb CEOECTOMMOCTh YyI'yHa M CTaJd, IOBBINIATh IPOU3BOAUTEIBHOCTh Aarperaros,
yIPOLIaTh 3aJa4d aBTOMATU3ALMM, YIy4UIEHUE YCIOBMM TPyJa M 3aIUUTHI OKPYKAIOIICH
cpelbl; O MPUHLIMIIMAIBHBIX OCHOBaX HOBOHM pecypcocOeperaroiieil U 3KOJOTMUeCKd MEeHee
OIIaCHOW IIPOU3BOACTBEHHO-TEXHOJIOIMYECKON CXEMbl YEPHOM METAJUIYPrUU; O CBOMCTBAX U
crioco0ax MOJY4YEHUs METAJUIOB CIELUAIbHOTO Ha3HAYEHUs, MPOU3BOAMMBIX B HEOOJBIINX
KOJIMYECTBaX 10 IIPOMBILIUIEHHO OCBOCHHBIM TEXHOJIOTUSM.

2 MecTo TUCHMILIMHBI B CTPYKTYpe 00pa30BaTeIbHON NPOrpaMMbl NOATOTOBKHU
O0akaJsiaBpa

JucnummHa «HoBbIe TPOIIECChl METAJUTYPTUU» BXOIUT B BAPUATUBHYIO 4acTh OJIoKa 1
00pa3oBaTeNbHOI MPOrpaMMBl.
Jlist 3ydeHns JUCUUIUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, HABBIKH ), COPMHUPOBAH-
HbIE B pE3yJIbTaTe U3yUYEHUS CACAYIOIIMNX JUCHUTLINH:
DKcIuTyaTanus JOMEHHBIX Tieueii/ MeTo/1bl KOHTPOJIsI JOMEHHOT0 TpoIiecca,;
Beenenue B Hanpasienue/ BBeneHue B ClIEHATBLHOCTD;
BeimiaBka cranu B koHBepTepax / BrimiaBka cTaiiu B JIEKTpoIieyax.
3uanus (yMeHUsl, BJIAJICHUS), MONydYeHHbIC MPU MU3YUYEHUU JaHHOW JUCHMILTUHBI OyAyT
H€06XOI[I/IMI)IHpI/I IMPOXOKACHUN ATOTOBOM FOCyaapCTBeHHOIﬁ arTeéCTal U IIpU IOATOTOBKE
Y 3alUTE BHIMYCKHON KBaNU(UKAIMOHHON PabOTHI.

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCHHUILIMHBI
B pesynbrate ocBoeHus aucuMIUIMHBI «HOBBIE Ipolecchl MeTauTyprum» oOydarouiuiics
JIOJKEH 00J1a1aTh CIEAYOIMUMU KOMIIETCHIIUSAMU:

CrpyKTypHBII
JIEMEHT [Tnanupyemble pe3ynbTaTbl 00yUeHHs

KOMIICTCHIIN U

IIK-1 cnoco0HOCTHIO K AHAJIN3Y U CHHTE3Y

3HaThb - CYIIHOCTD, IMPEUMYIICCTBA U HCAOCTATKU PA3JIMIHBIX CITOCOOOB OECKOK-
COBOTI'O (BHCI[OMCHHOI‘O) BOCCTAHOBJICHHA KCJIC3a U HerepBIBHOﬁ
IJIaBKH CTaJIN

- BJIMAHUC IPOUCCCOB IMPOU3BOACTBA YCPHLIX MCTAJUIOB Ha OKPYKArOU[YyIO

cpeny
YMeTb — OoHIpeacisATh HOBBIH CITOCO0 MIPpOU3BOJACTBA KCJIC3a IPUMCHUTCIIBHO K
KOHKPCTHBIM YCJIOBUSAM
BﬂalleTI) — HaBBIKAMH YKOJIOTHYSCKH YHCTBIX TEXHOJIOTHM IMPONU3BOACTBA Yyr'yHa U
cTain

— HaBBIKAMH BOCIIPOM3BOJICTBA CXEM KOHCTPYKIIMH OTAEIBHBIX PEAKTOPOB
(Kamep) HOBBIX arperaToB

ITK-2 cnoco0HOCTHI0 BHIOUPATH METO/IbI HCCIeJOBAHHUS, IJIAHUPOBATH U POBOAUTH He-
06X02]I/1Mble IKCIHICPUMEHTDBI, HHTCPIPETUPOBATL PE3YJbLTATHI M 1€J1aTh BLIBOAbI

3HaTh HE00XO0IMMOCTD Pa3zpabOTKU U MPOMBIIIIEHHOTO OCBOSHHS HOBBIX TEXHOJIO-
U ¥ TEXHUKU IPOU3BOJICTBA YUEPHBIX METAJUIOB KaK MacCOBOT0, TaK U CIie-
[[MAJIbHOTO HA3HAYCHHUSI,




CTpyKTypHBII
3JEMEHT [TnanupyemMble pe3ynbTaThl 00yUCHHS

KOMIICTCHI UM

—TCXHOJIOTHIO ITPONU3BOACTBA 0c000 YHCTHIX YYI'YHOB U crane

YmeTb — ompenenars cnocod MPOU3BOACTBA YEPHBIX METAJUIOB MPUMEHHUTEIBHO K
KOHKPETHBIM yCIIOBHUSIM
— IPOBOAUTH PACUYETHI 110 IPIMOMY ITOJTYUYEHHUIO JKele3a

Bnanets HaBBIKaMU BOCIIPOM3BOJICTBA CXEM KOHCTPYKIIUU OTJICITBHBIX PEAKTOPOB
(KaMep) HOBBIX arperaToB




4 CTpyKTypa U co/iepKaHHue QU CUUILIUHBI

OO01mmas TpyI0eMKOCTh JUCHIUIIINHBI COCTABIISET 2 3a4CTHRIX SMHMIIBI, /2 aKaJl. 9acoB, B TOM YHUCIIE:

- KOHTaKTHas paboTa — 8 akaj. 4acos:

- ayauTopHas — 8 akaj. Jac;

- BHEAYIUTOPHAS — - aKaJl. YaCOB

- caMmocTosTenbHas paborta — 60 akaj. yacos

- MOArOTOBKA Y 3a4eTy C OIEHKOM — 4 akaJI. Jaca

Bunsl yaeOHOM paboTHI, ®opwmnl Te-
BKJTIOYAst KyIlIero KOH-
CaMOCTOSITENILHYIO paboTy TPOJIA yCIIe- Kon u
o CTYJICHTOB U TPYJAOEMKOCTb BAa€EMOCTH U | CTPYKTYp-
Paszen e (B 1acax)* Bun camocTositenbHOM paboTB Hp01V£e>Ky— HBIH SJ1e
JTUCIUTITUHBI N7 ‘ cx los TOYHOU aTrTe-| MEHT KOM-
< £3 S5 |5 % S cTanuu TIeTEHIIUN
R ERERS
S | '§3| 8 |88%
S S
1. beckokcoBbIe (BHEOMEHHBIE) TIPOIECCHI U3- [Touck nHpOpPMAIUH 11O TEME Otuer [TK-1:3yB
BJICUCHUS KeJie3a U3 PYTHOTO U TEXHOTEHHOTO 5 1 ) 5 30 JICKIIMOHHOTO 3aHATHUS [IK-2: 3yB
CBIPBSI: TIPOIECCHI TBEP10DA3HOTO U KUIAKOA3-
HOTO BOCCTAHOBJICHUS
2. HenpepbIBHBIE CTANEIIaBUIBHBIE TPOLIECCHI: [Touck nHpOpPMAIIH 110 TEME Otuer [IK-1: 3yB
CT&J‘IGHJ‘I&BI/IJ}BHBIG arperarbl HeNPEepbIBHOTO AEH- 5 1 ) 4 30 JIEKIUOHHOTO 3aHATHS anonHeHmE [TK-2: 3yB
CTBUS, TUTEHHO-TIPOKATHBIE KOMIUIEKCHI KOHTPOJIbHOM
paboTHI
Hmozo no oucyuniune 2 ) 6 60 3auem c
OUeHKoll




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlns peann3anuy NMpelycCMOTPEHHBIX BUAOB y4eOHOW paboThl B KauecTBe 0Opa3zoBa-
TEJbHBIX TEXHOJIOTUH B IIpeNnojaBaHUM JUCHMILIMHBEI «HOBBIE mpolecchl MEeTaypriumy Hc-
IIOJIB3YIOTCSAKAK TPAAULUOHHAS U MOJLYJIbHO-KOMIIETEHTHOCTHASL TEXHOJIOTHH, TAK U TEXHOJIO-
rusi IpoOJEMHOr0 U UHTEPAKTUBHOI'O O0YUEHUS.

Jlekuuu npoxonAT Kak (opme MH(GOPMALMOHHBIX JIEKUMH, TaKk U B (OpME JIEKLMMH-
KOHCYJIbTAIlMi, TJ€ TEOPETUUYECKUN MaTepuai 3apaHee BBLIACTCS OOydarouIuMcs JJIs caMo-
CTOSITENIBHOTO M3YUYE€HHUs, JUI1 NOJArOTOBKHM BOIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKIHs Ipo-
XOJIUT TI0 THITY BOIIPOCHI-OTBETHI-AUCKYyCCH. MHOTIa JEKIUU MPOXOIAT B BUAE MPOOIEMHON
JIEKIMH C OCBEILEHUEM Pa3InYHbIX HAYYHbIX IOJXO0/I0B K IOCTABIEHHOH npoliieme.

B u3noxeHuu JEKIMOHHOTO MaTepuaia U IpPU MPOBEICHUM NMPAKTUYECKUX 3aHITHH
IPENoNaraeTcsl Mepexo] OT PenpoIyKTUBHBIX METOA0B 00y4EHHUS K YaCTUYHO-IIOUCKOBBIM U
UCCJIEIOBATEILCKUM METO/1aM, Pa3BUBAIOLIUM JIOTUYECKOE, TEOPETUUECKOE MBIIIIEHUE, YMe-
HHUE apryMEHTHPOBaTh U OTCTaMBaTh COOCTBEHHOE NMOHMMaHHEe Bompoca. C 3Toi Lenblo BO3-
MOYKHO HCIOJIb30BAaHUE METOJIOB BPHCTUYECKHX BOIPOCOB M OpdHHCTOPMHUHTA (MO3TOBOM
aTaKH).

[Tpu npoBeaeHUH MPAKTUYECKUX 3aHATHI HEOOXOAMMO LIEIEHANPABICHHO NEPEXOIUTh
OT PENpPOAYKTUBHBIX METOJ0B 00yueHHs] K YaCTUYHO-TIOMCKOBBIM U HCCIIE10BATEIbCKUM Me-
TOJlaM, pa3BUBasl JIOTUYECKOE MBILUIEHNE, YMEHUE apI'yMEHTUPOBATh U OTCTauBaTh COOCTBEH-
HOE NNOHMMaHue Bonpoca. C 3TOHN LEIbI0 BO3MOKHO HCIIOJIB30BAHNE KAaK TPAJULMOHHOM, TaK
poOJIEMHONN MHTEPAKTUBHON 00pa30BaTEIIbHBIX TEXHOJIOTUH.

Ha 3anaTusx nenecooOpa3HO MCIOJIb30BaTh TEXHOJOIMIO KOJJICKTUBHOIO B3aMMOOOY-
YEHUsI, COBMEILAsl €€ C TeXHoJorueil npobdiaemuoro odyuenus. [Ipu sTom HE0OX0IUMO MOBBI-
II1aTh [TO3HABATEJIbHYIO aKTUBHOCTh CTY/IEHTOB, OPIaHU3Ysl CAMOCTOSITEIbHYIO paboTy Kak Hc-
CJIEIOBATENbCKYIO0 TBOPUYECKYIO I€ATEIbHOCTb.

Crnenyer MCHoib30BaTh KOMILJIEKC WHHOBAI[MOHHBIX METOJIOB AKTUBHOI'O OOydeHUS,
BKJIIOYAIOIIUI B ce0s:

- CO3/1aHuE MPOOJIEMHBIX CUTYaIlUil ¢ MOKa3aTeIbHBIM pEIIeHUEM MPOOJIEMBI Mperoia-
BaTelIeEM U 0€3 HETO;

- CaMOCTOSITEJIbHYIO TOUCKOBYIO JIEATEIIBHOCTh B PELIEHUH NPoOJeM, HalpaBisieMylo
IpernoaaBaresem;

- CaMOCTOATENIbHOE pellleHue MpodsieM 00ydyaromKUMUCs MO KOHTPOJIEM IpernojaBare-
Js1.

Peanuzanusi M”HHOBallMOHHBIX METOAOB OOy4Y€HHsI BO3MOXKHA C MCIIOJIB30BaHHUEM Clie-
JTYIOIIUX MPUEMOB:

- packpeITHE MPENOJaBaTeNIeM NPUYHMH U XapaKTepa Hey/Aad, BCTPEUYaroUIuXcs MpHU pe-
HIEHUH MTPOOIIeM;

- IGMOHCTpAIXs PA3HBIX MOIXO0/I0B K PEIICHUI0 KOHKPETHOM MPOoOIIeMbl;

- aHAJIM3 TIOJYYEHHBIX PE3yJIbTaTOB U OTHICKAHWE I'PAHUI] UX TPUMEHUMOCTH U Jp.

[Tpy mpoBeneHUM 3aKIIOYUTEIBHOTO KOHTPOJSI HEOOXOAMMO BBISIBUTH CTEMEHb Mpa-
BUJILHOCTH, 00bEMa, TITyOUHBI 3HAHWN, YMEHHH, HABBIKOB, IMOJIYYEHHBIX IPU U3y4YEeHUH Kypca
Hapsily C BBISIBJIEHHEM CTEIIEHU CAMOCTOATEIbHOCTH B IPUMEHEHUH MOJIYyYEHHBIX 3HAHUM.

K uHTepakTUBHBIM MeETOJaM, HCHOJB3YEMBbIM NpPU HU3yYEHUHM AUCHUILIMHBI «HoBBIE
IPOIIECCHl METAJUTYPIHM», OTHOCSTCS UCIOJIb30BaHUE MTPOOJIEMHBIX METOAOB M3JI0KEHUS Ma-
TepHaja ¢ IPUMEHEHHUEM 3BPUCTHUECKUX MPHUEMOB (CO3aHie MPOOJIIEMHBIX CUTYallui U JIp.),
a TaKk)Ke CO3/JaHKe DIIEKTPOHHBIX IPOAYKTOB (Tpe3eHTaLUH).

6 YueOHO-MeTOAHYeCKOE 00ecTieYeHHe CAMOCTOATEILHOH padoThl 00y4YaoImMXCcst

BOHpOCBI AJid CaMOIIPOBCPKHU MPEACTABJICHLI B BUJIC TPAKTUKO-OPUCHTUPOBAHHLIX 3a-
,I[aHI/Iﬁ AJI1 OLCHKHW HUCIIOJBb30BaHUA MPOU3BOJACTBCHHBIX U TCXHOJIOTMYCCKUX JaHHBIX. Taxxke



BOTIPOCHI JUISI CAMOIIPOBEPKHU IMPEICTABICHBI TEOPETUIECCKIUMH BOIPOCAMHU, TPEOYIOIIHNE pa3-
BEPHYTOTO YCTHOTO OTBETA, TIO3BOJISIFOIINE POBEPUTH YPOBEHb YCBOCHUS 3HAHUI U OCBOCHUS
001X 1 MpoeCCUOHATBLHBIX KOMIICTCHIIUN IO TUCITUILINHE.
[To nucuurmae «HoBBIE TIPOIIECCHI METAIUTYPTHI» PEAYCMOTPEHA Ay JUTOPHAS U BHE-
ayJIUTOpPHAsi CaMOCTOATEIbHAsI paboTa 00yUaIOIIUXCS.
CamocrosTenbpHas padoTa CTyICHTOB IPEIOIaraeT BbIIOJIHEHHE KOHTPOJIBHBIX PadoT .
Bormpocs! miis camonpoBepKH MPEACTABICHBI B BUAE TPAKTUKO-OPUEHTUPOBAHHBIX 3a-
JAHUW YIS OIICHKH MCIIOJIh30BAHUS ITPOU3BOJICTBEHHBIX U TEXHOJIIOTUYECKUX NaHHBIX. Takke
BOTIPOCHI ISl CAMOIIPOBEPKHU IMPEICTABICHBI TEOPETUICCKUMH BOIPOCAMH, TPEOYIOIIHNE pa3-
BEPHYTOTO YCTHOTO OTBETA, TIO3BOJISIFOIINE IPOBEPUTH YPOBEHb YCBOCHUSI 3HAHUI U OCBOCHUS
001X 1 MpoheCCUOHATBLHBIX KOMIIETCHIIUN 110 JUCIIUILTHHE.

IIpumepHbIe BONPOCHI I 0THETA M0 H3y4YaeMbIM TeMaM
1. HenocraTku TpaaIuIIMOHHBIX CITIOCOOOB MPOU3BOJICTBA KEIE30PYIHOTO CHIPHSI.

2. TexHonorus npou3BojcTBa cTanu Mapku IF.
3. Metozpl ry0OKOro 00€3yriieposKuBaHusl MeTayuia. Bo3MOKHOCTH MOTYyYCHUS TTOHKEH-

HOTO COZIep KaHMsI YIiiepoja B CTalelIaBUIbHBIX arperaTax.
BakyymMmHOe 1 BakyyM-KHCIIOPOTHOE 00€3yTiIepOKUBaHHUE.
MeTtobl 06ecrieueHHs] HU3KOTIO COJepKaHusl BOJIOPOAA U a30Ta B CTAJIM.

CriocoObl MOTy4eHus CTalu ¢ HU3KUM cojiepkanueM docdopa.

Hedocdopatus B cllaOOOKUCITUTEIBHBIX U BOCCTAHOBUTEILHBIX YCIOBHSX.

Hecynbdyparus MeTajiiia B COBPEMEHHBIX CTaJICIIABHIBHBIX TEXHOJIOTHUSIX.
10. MoaudunupoBanue cynbpuIHbIX BKIIOYCHUH KanblueM U P3M.

4
5
6. Meronabl BHETICUHOM Jiera3amnuu. X COBpEMEHHOE COCTOSTHUE M ITePCIICKTHRBEI.
7
8
9

11. Packucnenue u 1erupoBaHUECTaIH.

12. MeTtonbl OTy4eHUs TITyOOKOHW pPaCKUCIEHHOCTH MeTaljla U COJIepKaHHe JISTHPYIOUINX B
«Y3KHX)» TIpefieriax.

13. Iony4yeHune cTanu ¢ MUHUMAIBHBIM KOJIMYECTBOM HEMETAJUIMYECKUX BKITFOUCHHH.

14. TToaroTOBKAIMXTOBBIXMATEPHAIIOB.

15. IlpobGnema conepxkanus IpUMecel IIBETHBIX METAJIOB.

16. IlepBopoiHasIINXTA.

17. OcobeHHOCTH TEXHOJIOTHH BBIIJIABKU M PA3JIMBKU BBICOKOJIETUPOBAHHOM CTaIIH.

18. MukposierupoBanue U MOJU(PHUIUPOBAHUE CTAIIH.

19. Bo3MOXHOCTH yrpaBieHus: POPMUPOBAHUEM CTPYKTYPHI JIUTOTO CIIUTKA

20. HemocraTku TpaAMIIMOHHBIX CIIOCOOOB MPOM3BOJICTBA YyT'yHA U CTAITN

21. TexHONOTHS TPOU3BOICTBA BHICOKOYTIIEPOAMCTON KOPIOBOM CTaNH.

22. TlopomikoBast METaJUTYPTHS JKeJe3a.

23. Tlony4yenue cranelr ¢ 0COOOHU3KUM COJCPKAHUEM CEPBHI.

24. O6mee ycrporictBo CAH/I (oka3artp Ha cxeme).

25. llepocdopanus mMeTamia B OKUCIUTEIbHBIX M BOCCTAHOBUTEIBHBIX arperaTax.

26. TexHomorus TIaBKM 4yryHa B arperare Romeld.

27. O6paboTKa cTanu coJ0N M KUAKUM CHHTETUYECKUM IUITAKOM.

28. Bo3MOKHOCTH IPUMEHEHUSI HAHOTEXHOJIOTHI B METAJLTypPTHH.

29. AMopdHbBIE METAILIBL.

30. Hanocrammu.

31. PEeUUKIMHT OTX0/10B KUCIOPOTHO-KOHBEPTEPHOTO IPOM3BOJICTBA.

32. JIuteliHO-TIpOKaTHBIE KOMIUIEKCHI.

33. IIpomnecc DRI

34. IIpouecc HBI

35. IlpomneccFastmet



36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.

[Ipouecclnmetco

I[MporeccDryiron

ITponeccMidrex

[TpomeccHyL

[MpoueccRomelt

ITporeccHismelt

[MpoueccAusmelt

[MTporecc ITmMk3

[IpoueccCorex

[MporeccFinex

[Mpouecc Dios

[TpormeccFastmelt

IMpoueccRedsmelt

HenpepoiBHBIE CTaNICIIABHIBHBIC TPOIIECCHI
CyIIHOCTh ¥ OCHOBHBIC IPEHMYIIIECTBA HEMPEPHIBHBIX CTATICIUIABHIBHBIX POIIECCOB
Peaktopsr CAH/{

I[IpumepHasi KOHTPOJIBLHAsI padoTa

1.

[To mpencraBieHHON CXeMeE OINpPEACIUTh Coco0 Mpou3BocTBA. OOBSCHUTH TEXHOJIO-
THIO.

2. Tlo mpencraBiIeHHON cxeMe OMpeAeTuTh crocod mpon3BoacTBa. OOBICHUTH TEXHO-
JIOTHIO.

METRASYRIIARTENE KON T < DREPRTEp - Fean TN - EKEE”

1. I1o npencraBieHHOI cXeMe OIpPEaeNUTh croco0 Mpou3BoAcTBA. OOBICHUTH TEXHOJIO-
ruio. JlaTh OLIEHKY SKOJIOTUYECKOM Harpy3KH MpH JaHHOM CIIOCOO€ MPOU3BOJICTBA.
(.

L

2. Ilo mpencraBieHHON cXeMe ONpeNeNnuTh crocol mpou3BoacTBa. OOBSICHUTH TEXHOIO-
ruio. JaTh OLEHKY 9KOJIIOTHYECKON HAarpy3KH NP TAHHOM CII0COO€ IPON3BOJICTBA.



3. Ilo mpexacraBieHHONW CXeMe ONPENeIuTh Croco0 mpous3BoAcTBa. OOBSICHUTH KOH-
CTPYKIIMIO U TIPUHIIUI PAa0OTHI PEaKTOPOB U arperaToB

o U

. \
- § i ¥
(Le?-b k ‘»{ﬁ[}»g +%

Moays DRI Snexrpaness pzTop. Yeranosia paznnmia

4. Tlo mpeAcCTaBIEHHOW CXEME ONPENSIUTh Crocod mpou3BoacTBa. OOBSICHUTH KOH-
CTPYKIHIO U IPUHLIUI PaOOTHI pEaKTOPOB U arperaTon
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7 OueHo4YHbIE CPeCTBA JIJIS IPOBeIeHH s IPOMEKYTOYHOM aTTeCTAIMU
a) [lnannpyemMble pe3y/ibTaThl 00y4eHHsI U OLIEHOYHbIE CPeCTBA [IJIA IPOBeAeHHs MPOMEKYTOUYHON aTTeCTAlNM:

CTpyKTypHBIi
JIEMEHT

KOMIICTCHIIM U

[Inanupyemsble pe3ynbTaThl 00y4ye-

HHA

OneHouHble CpeCcTBa

[1K-1 criocoOHOCTBIO K aHANTU3Y U CUHTE3Y

3Hartb —  CYIIHOCTb, NPEUMYILECTBA H [IpuMepHBIE TEOPETUUECKUE BOIIPOCHI
HEIOCTaTKU pasiauyHbix cro-| 1. Henocrartku TpaauiuoHHBIX criOcOOOB IPOU3BOACTBA XKEIE30PYIHOIO ChIPBSL.
CO00B OECKOKCOBOTrO (BHENO-| 2. DKOJOTMYECKH YHCTBIE TEXHOJOTHH: KPUTEpUU U OLEHKH, GKU3HEHHBIN LUK U3LCINS) U
MEHHOT0) BOCCTaHOBJICHUS 9K00AaJIaHCHI.
Kele3a U HEIPEPhIBHOM IaB- [ 3. OCHOBHBIC HAIIPABICHHS Pa3BUTHS TEXHOIOTHIA.
Ky CTallx 4. HeoOxoauMoCTh pa3pabOTKU M MPOMBILIIIEHHOI'O OCBOECHUS HOBBIX TEXHOJIOIMH M TEXHUKU
— BIHWSIHHC IIPOILICCCOB IIPOM3- MIPOM3BOACTBA YCPHBIX MCTAINIOB KaK MacCOBOI'0, TaK M CICIIHNAIBHOIO Ha3HAYCHUS.
BOJICTBA YEPHBIX META/UIOB Ha | 5. OcCHOBHbIE TPeOOBAHUS K HOBBIM TEXHOJOTHSM M TEXHHUKE: CHUIKEHHE HKOJOTHYECKOM
OKpYKaroIlIyIo cpeny OIIACHOCTH M PECYPCOEMKOCTH MPOU3BOJCTBA; PACIIUPEHUE ChIPbEBOM 0a3bl METAJULYprHH;
MIOBBIIICHUE IIPOU3BOJIUTEIBLHOCTH U YIy4YlICHUE YCIOBUN TPyaa
6. Ilpon3BoacTBO 0COOO YUCTHIX YYT'YHOB M CTaJIeH
YMmeTb — OompenensTb HOBBIH  CIOCOO [IpumepHbIe MPAKTUYECKUE 3aJaHUSA:

IMPOMU3BOJCTBA KEJIC3a IMMPUME-
HUTCJIIBHO K KOHKPCTHBIM YCJIO-
BUAM

2. Tlo HpeHCTaBHeHHOﬁ CXEMEC OIIPCACINTD crocoo MMPOU3BOACTBA. OOBSICHUTH TEXHOJIOTHIO.

TEXHOTOTUMECKAR CXEMA
neppad s}

e e
== =

2.ITo HpeﬂCTaBHeHHOﬁ CXCEMC OIIPCACIINTD cIIoco0 IIPONU3BOJICTBA. OOBACHUTH TEXHOJIOTHIO.




CTpyKTypHBI

[Inanupyemsble pe3ynbTaThl 00y4ye-

AJIIEMEHT i OueHouHbIe CpeACTBA
KOMIIETEHINH
METAAEYPIIIRTRIE KO WE ~ DA PETEpa - Eete TN - EKI0n"
-§
Bnangers — HaBBIKAMHM DJKOJIOTHYECKH YH- 3amaHus Ha pelIeHue 3aaa4d u3 npodheccCuoHalIbHON 00IacTH

CTBIX TEXHOJIOTUH IPOHU3BOJI-
CTBa YyT'yHa U CTaJIU

— HaBBIKAMH  BOCIPOHW3BOJICTBA
CXEeM KOHCTPYKIIMH OTACIBHBIX
peakTopoB (Kamep) HOBBIX ar-
peraToB

1. ITo mpeAcTaBICHHON CXeMe ONPeNeIuTh crioco0 mpon3BoacTBa. OOBSICHUTH TEXHOJIOTHUIO.
J1aTh OLIEHKY 9KOJIOTHYECKOM HAarpy3KU IpU JaHHOM CIIOCO0€ ITPOU3BOCTBA.
r.

r o,

2. ITo mpencTaBieHHO# cxeMe ompeAenuTh crocod Mpon3BoAcTBa. OOBSICHUTH TEXHOJIOTHIO.
JlaThb OIIEHKY SKOJIOTMYECKON Harpy3Ku Ipu JaHHOM crioco0e MpOou3BOJICTBA.




CTpyKTypHBI
JIEMEHT

KOMIICTCHIINU

[Inanupyemsble pe3ynbTaThl 00y4ye-
HUS

OneHouHble CpeCTBa

3. Ilo mpencrTaBieHHON cxeMe OMpeNeNnuTh crnocod mpousBojcTBa. OOBICHUTH KOHCTPYK-
LU0 ¥ TIPUHIUN pabOTHI pEaKTOPOB U arperaTos
i )

Menezopyanoe Merannonom

=Y

Vil

Mogyns DRI Snexrponess Baxyymarop o pasnusia

4. Ilo mpencTaBiIeHHONH CXeM€ OIpeNeauTh crnocod mnpousBojacTBa. OOBICHUTH KOHCTPYK-
LIUIO ¥ IPUHIUN pabOThI pEaKTOPOB U arperaTos

- O\

ITK-2 cnocoOHOCTBIO BBIGI/IpaTL MCTOJbI UCCIICAOBAaHNUA, IIJIAHUPOBATH U IPOBOJAUTH HeO6XO,I[I/IMBIe SKCIICPUMCHTBI, HHTCPIPCTUPOBATL PC3YJIbTAThI U

J€JIaTh BBIBO/IbI

3HaTh

— HEOOXOJMMOCTh pa3pabOTKU U

[IpumepHbIe TeopeTHYECKUE BOIIPOCHI




CTpyKTypHBIH [InanupyeMble pe3yabTaThl 00yde-

3JIEMEHT i OueHouHbIe CpeACTBA
KOMIIETEHLIMU
MIPOMBIIIJIEHHOTO OCBOGHMS HO- | 1. OcoOEHHOCTH TEXHOJIOTHH BBITUIABKU M PA3UBKH BEICOKOJIETHUPOBAHHON CTAIH.
BbIX TCXHOJOTMH U TEXHHKH [ 2, MukponerupoBaHue U MOAN(GUIMPOBAHHE CTATH.
MPOU3BOJICTBA YCPHBIX MCTAJ- | 3, B03MOXHOCTH yNpaBieHUs! JOPMHPOBAHUEM CTPYKTYPHI JINTOTO CIUTKA
JIOB KaKk MacCcoBOro, Tak M Cre- ( 4, HemocTtaTKu TpaJAUIMOHHBIX CIOCOOOB MPOM3BOJCTBA YYTyHAa U CTAM IO OTHOUICHUIO K

OUaJIbHOI'O Ha3HAYCHU A, Opr>K3.IOH.I€I71 cpere

— TCXHOIONMO TPOMSBOJCTEA | 5 TexHOTOrMS NPOU3BOICTBA BHICOKOYTIEPOIUCTON KOPIOBOM CTAIH.
OC960 HHCTBIX HYryHOB M CTa-) g [TopomkoBast METAILTypIHs JKejIes3a.
aen 7. TexHomoTHs MPOU3BOJCTBA cTaIH Mapku IF
8. Tlomyuenwue craneit ¢ 0COOOHM3KUM COJIEPIKAHHEM CEepBI
VYmeTs — OMNpeneNiaTh Crnocod MPOU3BOJI- [IpumepHbIEe MPAKTUYECKUE 3aaHUS:
CTBa YEPHBIX METAJUIOB TIPHU- 1. Tlo mpencTaBiIeHHON cXeMe ONpeAeTuTh crnocod mpou3BoACcTBa. OOBICHUTH TEXHOJIOTHIO.
MEHUTEJIBHO K KOHKPETHBIM :
YCIIOBHSIM

— MPOBOJUTH PACUEThl MO MPAMO-
My IIOJIYYEHHIO JKele3a

3. OnpeenuTh pacxol KOKCOBOM MEJIOYH, 00CCIICYNBAIONTUN CTEXHOMETPUICCKYIO TIOTPeO-




CTpyKTypHBI

[Inanupyemsble pe3ynbTaThl 00y4ye-

3JIEMEHT . OueHouHBIE CpeCcTBa

KOMIETCHIINH
HOCTB B YIJIepoJie Ha psiMoe BoccTaHoBlieHne Fe u Mn. Mcnone3ys auarpaMMbl COCTOSIHUS
cuctembl Si02-Ca0-Al,03-MgO oreHUTh COCTaB MyCcTOW MOPO/IbI KOHIICHTPATa, 30J1bI KOK-
COBOI MEJIOYH C TOYKH 3PEHUS TEeMIIEPATyphI IUIaBiIeHus nuiaka. [Ipu HeoOXOMUMOCTH BbI-
Opath (uiroc W ero pacxoj sl JTOCTHKEHHs TEMIICpaTyphbl IIaBJICHUS IIJaKa HE BBIIIC
1400°C

Brnagers HaBBIKAMH BOCIIPOM3BOJICTBA CXEM 3aiaHus Ha pelieHue 3a1a4 U3 NPoPecCHOHATBHON 00IacTH

KOHCTPYKLHHU OTJEIbHBIX PEaKTO-
POB (KaMep) HOBBIX arperaToB

1. TTo mpexacTaBIEeHHOW CXEME OMPEACIUTh CIoco0 mpon3BoAcTBa. OOBSICHUTH KOHCTPYK-
IO ¥ MIPUHIUI pabOTHI PEaKTOPOB U arperaTos

‘::mm pir W“f. 2

Moayns DRI a extpon Bam{ymarnp Yerawosa Pasnusa

2. Ilo mpencTaBIeHHON cXeMe OINpeNeNuTh crocod Mmpou3BojcTBa. OOBICHUTH KOHCTPYK-
LMIO U IPUHLHUI pabOThI pEaKTOPOB U arperaTos




0) [lopsinok mpoBeaeHUs MPOMEKYTOUHOM ATTECTAIIUM, IOKA3ATeJIM U KPUTEPHUH Olle-
HUBaHUs

[TpomexyTouHas arTecTanus no qucuuruiiie «HoBble mporecchl MeTaulypruu» BKIIIO-
9aeT TEOPETUUYECKUE BOIPOCHI, TIO3BOJIAIONINE OIEHUTh YPOBEHb YCBOCHHUS OOYUYAIOUNTUMUCS
3HaHUW, U TPAKTHUUYECKUE 3aJaHMsl, BBIABJISIONIME CTENEeHb CHOPMUPOBAHHOCTH YMEHHH U
BJIQJICHUM, IPOBOJIUTCS B COOECETOBAHUSI.

3ader C OIEHKOW MO JaHHOW JUCIUILIMHE MPOBOAMUTCS B YCTHOU dopme. Bormpocs! s
aTTecTaluu OepyTcs U3 MEePEUHs BOMPOCOB IO OMPECIICHUI0 CPOPMUPOBAHHOCTA KOMITCTEH-
U ¥ U3 BOIIPOCOB IO KOHTPOJILHOM padoTe.

IMoka3aTe/u U KPUTEPUHU OLEHMBAHUSI 324€Ta ¢ OIEHKOI:

— Ha OLICHKY «OTJMYHO» (5 0amioB) — o0y4aronuiicss AEMOHCTPUPYET BBICOKHI ypo-
BEHb C(POPMHUPOBAHHOCTH KOMIICTEHITNI, BCECTOPOHHEE, CUCTEMAaTHIECKOE M TITyOOKOe 3Ha-
HUE y4eOHOro Marepualia, CBOOOIHO BBIMOJIHAET MPAKTUYECKUE 3aJaHusi, CBOOOJHO OMepu-
pyeT 3HaHUSMH, YMEHUSMH, TPUMCHSET UX B CUTYaIlUSX TOBBIIIICHHON CIIOKHOCTH.

— Ha OILIEHKY «Xopomio» (4 6anna) — oOyJaromuiics JeMOHCTPUPYET CPEAHHUI YPOBEHb
c(OpPMHUPOBAHHOCTH KOMIICTECHIIUH: OCHOBHBIC 3HAHUS, YMEHHUS OCBOCHBI, HO JIOIYCKAFOTCS
HE3HAYUTENbHbIE OUTMOKH, HETOYHOCTH, 3aTPYAHECHUSI TIPU aHATTUTHUECKUX OMepalusx, nepe-
HOCE 3HAHWW U YMEHUH Ha HOBBIC, HECTaH/IAPTHBIC CUTYAIUH.

— Ha OLIEHKY «Y/10BJIETBOPHUTEJIbHO» (3 Oaia) — o0yJarouuiicss IeMOHCTPUPYET HOPO-
TOBBIH YPOBEHHb C(HOPMHUPOBAHHOCTH KOMIICTCHIIMIA: B X0JI¢ KOHTPOJBHBIX MEPOIPHSITHHA J0-
MyCKAIOTCSl OLIMOKH, MPOSBISETCS OTCYTCTBHE OTICNIbHBIX 3HAHHM, YMEHUI, HABBIKOB, 00Y-
YAIOIIMICS MCIBITHIBACT 3HAUNTEIIbHBIC 3aTPYAHCHUS NIPU ONEPUPOBAHUH 3HAHUSAMH U yMe-
HUSIMU TIPU UX [IEPEHOCE Ha HOBBIE CUTYALIUU.

— Ha OLICHKY «HEeYI0BJIETBOPHUTEJbHO» (2 Oamia) — o0ydyaromuiicss AeMOHCTPUPYET
3HaHus He Oojee 20% TeopeTHdyeckoro marepuana, JIO0MyCKaeT CYIIECTBEHHBbIC OIIMOKH, HE
MOJKET TI0Ka3aTh MHTEIUICKTYAIbHBIC HABBIKH PEIICHUS MTPOCTHIX 3a71ad.

— Ha OILIEHKY «He 3a4TeHo» (1 Oamna) — o0yJaronMiicss JEMOHCTPUPYET 3HAHHS He 00-
nee 20% TeopeTHUecKoro MaTepHala, JOMyCKaeT CYIIECTBEHHBIE OIMOKH, HE MOXKET MOKa-
3aTh UHTEJIEKTyallbHbIE HABBIKH PEIICHUS MTPOCTHIX 3a7au.



8 YueOHO-MeTOAMUYECKOE U HH(POPMAIIHOHHOE 00ecTieyeHne TUCIUIIHHbI

a) OcHoBHAas JMTEpaTypa:

1. OcHoBBI MeTayuTypruyeckoro mpousBoicTBa : yueOHuk / B.A. burees, K.H. BnosuH,
B.M. KonokonsieB, B.M. Canranuk. — Cankr-Ilerepoypr : Jlans, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — TekcT : 3MeKTpOHHBIN // DNEeKTpOHHO-OMONINOTEeYHAs CH-
crema «Jlanby : [caiit]. — URL.: https://e.lanbook.com/book/90165

2. OCHOBBI PUPOIOIIOIB30BAHUS U dHEPropecypcocOepekenus : yuebnoe nocooue / B.B.
Henuncos, N.A. [lenucona, T.W. JIpoBoBo3oBa, A.Il. Mockaiienko ; noxa peaakuuei B.B.
HenucoBa. — 2-e u3x., crep. — Cankr-IlerepOypr : Jlanp, 2019. — 408 c. — ISBN 978-
5-8114-3962-1. — TekcT : 25eKTpOHHBIH // JlaHb : 3EKTPOHHO-OMOIMOTEYHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/113632

0) lomo/iHUTeILHAS JIUTEpPATYypa:

1. [ynbwu, JI.A. DHepro-akonoruyeckuit aHanus 3Q(PEeKTUBHOCTH METAITyPTHYECKUX MPO-
neccoB : yuebHoe nocobue / JILA. Hlyneu. — Mocksa : MUCHUC, 2014. — 267 c. —
ISBN 978-5-87623-765-1. — TekcT : anekTpoHHbIH // JIaHb : 371€KTPOHHO-OMOIMOTEYHAS

cucrema. — URL: https://e.lanbook.com/book/117063
2. CI/IMOHSIH, JI.M. OI_ICHKa nu HyTI/I JOCTHUIKCHUS DKOJOTHUYCCKHU YUCTOI'O MeTaJ’IJ’Iypl"I/I‘leCKO—

ro mpou3BocTBa : yueoHoe nocobue / JL.M. Cumonsia, K.JI. Kocsipes, A.M. KoueroB. —
Mocksa : MUCHUC, 2011. — 92 c. — ISBN 978-5-87623-408-7. — TeKcT : 31EeKTpOH-
HBIN /! Jlanp : AJEKTPOHHO-0MOIMOTEYHAs cucTema. — URL:
https://e.lanbook.com/book/117048

B) MeToanueckne yKazaHus:

1. Meronuyeckue ykazaHusl JUisl IPpaKTUYECKUX padoT mo aucuuiuimHaM «OcHo-
Bbl METAJUTYpPTUYECKOT0 MPOU3BOACTBAY, «Teopusi, TEXHOIOTHS U aBTOMAaTU3allUsl TOMEHHOTO
npoueccay, «Teopus MmpoleccoB MPOU3BOACTBA UyryHa», «HoBbIe npoiiecchl B METALITYypTrum»
i cryneHToB HampasieHuit 22.03.02 Marnutoropek: M3n-Bo MarHuTOropck. Toc. TeXH.
yH-Ta uM. I'. M.HocoBa — 2016. — 52 c.

2. [Tpumeps! perieHus 3a7ad M0 METAJUTYPrUYECKUM TEXHOIOTUsM. MeToauueckue
yKa3aHUs 10 MPOBEICHUIO MPAKTUYECKUX 3aHATUH MO JUCLUIUIMHE «BBeieHue B crienualb-
HOCTb», «BBenieHre B HalpaBlIeHUE» JJs CTyAeHTOB creruanbHocT 22.03.02 «Metamnyprus
YepHBIX MeTalioB» Maruuroropek: M3n-Bo Marauroropcek. roc. Texs. yu-ta uM. I'. I.HocoBa
— 2017.-31c.

Ilomanoea Hosas usm.
r) lIlporpammHuoe odecnieuenne u UHTEepHET-pecypcehl
ITporpammHoe obecnieueHue

Haumenosanue 110 Ne norosopa Cpok AeicTBUS TUIEH3UN
MS Windows 7 J-1227 o1 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHo
FAR Manager 1(:_}386%1{0 pacHpoCTpanseMoe 0eccpovHo



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/113632
https://e.lanbook.com/book/117063
https://e.lanbook.com/book/117048

‘ 7Zip ‘ CBOOOJTHO PacIpOCTpaHsIeMOe | OECCPOUHO

HNHuTepHeT-pecypcesl

— HaI_II/IOHaJ'IBHaSI I/IH(i)OpMaI_II/IOHHO-aHaJ'II/ITI/I‘IeCKaH cucreMma — Poccuiickui HHACKC HAYYHOT'O

mutupoBanus (PUHLY). — URL: https://elibrary.ru/project risc.asp.

— ITouckoBas cucrema Akaaemust Google (GoogleScholar) — URL.: https://scholar.google.ru/.

— HNudopmannonnas cucrema — EnauHOoe OKHO gocTynma K MH(QOPMALMOHHBIM CHCTEMaM —

URL: http:window.edu.ru/.

— @enepanbHOE TOCYAAPCTBEHHOE Ol0/KEeTHOE yupexaeHue «DenepanbHblii HHCTUTYT IPO-
MBIIIIEHHON COOCTBEHHOCTHY. — Peskum mocryma: https://www1.fips.ru/



https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/
https://www1.fips.ru/

9 MatepuaabHO-TEXHUYECKOE 00ECIIeUCHHE TUCITUTLINHBI

MaTepI/IaJIBHO-TeXHI/I‘ICCKOe obecrneucHue JUCIMITIIIMHBI BKIIFOYACT!:

Twun u Ha3BaHHE AyJIUTOpUN

OcHarnieHue ayJIuTOpHu

VYyeOHas ayquTopus ais
NPOBECHNUS 3aHATHH JIEK-
IIUOHHOTO THIIA

TexHuueckue cpencTBa 00ydeHus, CIyKalue 11 IpeacTaB-
JeHus yaeOHO nHbOopMaIuu OOJIBIION ayAUTOPUHU: MYJIbTH-
MEMHBIE CPEACTBA XPAHCHUS, TIEpeadr U PEICTABICHUS
yaeOHoi nadopmaruu. Crienuaiu3upoBaHHas MeOeIb

VYyeOHas ayauTopus ais
IIPOBE/ICHUS MPAKTHUECKUX
3aHATHI

TexHuueckue cpencTBa 00ydeHus, CIyKalue 11 IpeacTaB-
JieHus yaeOHOM nHpopMaIuu O0JIBIION ayAUTOPUHU: MYJIbTH-
MEMIHBIE CPEACTBA XPAHCHUS, TIEpeadr U PEICTABICHUS
yaeOHoi nHpopmaruu. Crienuain3upoBaHHas MeOelb

VYyeOHast ayquTopus Ais
TPYINIIOBBIX U UHIUBU]TY-
aJIbHBIX KOHCYJIbTAIUi, Te-
KYLIEro KOHTPOJIA U Mpo-
MEKYTOYHOM aTTECTALIUU

Kommbrotepnas Texuuka ¢ nakerom MSOffice, ¢ moakioue-
HUEM K ceTH «VHTEpHET» U ¢ JOCTYIIOM B DJIEKTPOHHYIO UH-
(dhopmMaImoHHO-00pa30BaTENbHYIO CPEy YHUBEPCUTETA.
Crneunanu3upoBaHHasi Mebeb

[Tomenienue 1711 caMocTo-
ATEIbHONU paboThI

Kommnerorepraas texuuka ¢ nakerom MSOffice, ¢ moaxioue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B AJICKTPOHHYIO WH-
(bopManOHHO-00pa30BaTEIBHYIO CPElY YHHBEPCHUTETA.
Crniennanu3upoBaHHas MeOeb

[Tomemenne i XpaHEeHUsI
Y IPOPUIAKTHYECKOTO 00-
CITy)KMBaHUS y4eOHOTO
000pyI0BaHUs

Crienmanu3upoBaHHas MeOeb.
WHCcTpyMeHT U1 TPpOPUIAKTUKH JIAOOPATOPHBIX YCTAaHOBOK




