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1 Ilean ocBOeHMSI AUCHHUILJINHDBI

Ileab ocBOeHUsI AMCUMIIIMHBI

Ilenp npenogaBaHus JUCUUIUIMHBI “COBpEMEHHBIE TEXHOJOIMH PECypcocOepexeHus B
YEepPHOH METaUTyprun” — 1aTh 00YJarOIMMCS 3HAHHUS: O HOBBIX CIIOCO0AX M3BIICUEHUS HKeJle-
3a U3 PYJHOIO ChIPbs M BBIIUIABKM YYT'yHa U CTaJld, IO3BOJISIFOIUX PaCIIUPAThH ChIPbEBYIO Oa-
3y YEpHOH MEeTaJUTypruy, yJlIydllaTh Ka4eCTBO U CHIKATh CE0ECTOMMOCTh CTalld, MOBBIIIAT
IPOM3BOUTENILHOCTh arperaToB, YIpOIIaTh 3a/a4d aBTOMAaTHU3allUU, YJIYYIIEHUE YCIOBHUH
TPyZAa W 3aLIUThl OKPYXKAIOIIEH Cpeibl; 0 MPUHIMIIMAIBHBIX OCHOBAaX HOBOM pecypcocbepe-
raromeil ¥ 7KOJIOTMYEeCKH MEHEe ONACHOM MPOM3BOACTBEHHO-TEXHOJOIMUECKOW CXEMbl dep-
HOW METaJUTYpTHH; O CBOMCTBaX M CIOCO0ax MOJYyYEHHS METAIIOB CIEIHATbHOTO Ha3Have-
HUSI, IPOM3BOJUMBIX B HEOOJBIINX KOJIMYECTBAX 110 MPOMBIIUIEHHO OCBOCHHBIM TEXHOJIOI'U-

M.

2 MecTo qucHuIIMHbI (MOYJIsl) B CTPYKType 00pa3oBaTe/IbHOM NPOrpaMMbl

NMOArOTOBKM DakaJjiaBpa

Jucnumimza «CoBpeMEHHbIE TEXHOIOTMH PECYPCOCOEPEKEHHS B UEPHON METAILTYP-
UMY BXOIUT B (paKyIbTaTUBHBIC TUCIUIUIMHBI BAPUATUBHOM YaCTH.

Jlnist u3ydeHns JUCUUIUTMHBI HEOOXO0IMMBI 3HAHUS (YMEHUS, HAaBBIKH ), CPOPMUPOBaH-
HbIE B pe3yJIbTaTe U3YUYEHUS CACAYIOIIMNX JUCHUTLINH:
- Hcropus meramnypruu / VicTopust TEXHUKH;

—  Dkomorus

3uanus (yMeHUsl, BIAJCHUS), TOTyYCHHbIC MPU H3YYEHUU NAHHOW AMCLUHUILUIMHBI OymyT
HEOOXOAUMBI TIPH MIPOXOXKICHUH UTOTOBOM rOCYJapCTBEHHOM aTTECTAllMU U TIPHU MOATOTOBKE
U 3alUTE BHIMYCKHON KBaNU(UKAIUMOHHON PabOTHI.

3 Komnerenuun o0y4aromerocsi, popmupyemsbie B pe3y/ibTaTe 0CBOCHHUS
AUCHHUILIMHBI
B pesynbrare ocBoeHHs AUCHUILTUHBI «COBpEMEHHBbIE TEXHOJIIOTUU pecypcocOepexeHus: B
YEPHOU METAJUTYPTHH» 00YyUaIOIIUNUCs TOJDKEH 00J1a1aTh CIeNYIOMMMUA KOMITIETCHITUSIMU:

CTpyKTypHBII
JJIEMEHT
KOMITIETEHIINH

[Tnanupyemsble pe3yabTaThl 00yUeHHs

IIK-1 cnoco0HOCTHIO K AHAJIN3Y U CHUHTE3Y

3HaTh

—  CYIIHOCTb, MPEUMYIIECTBA U HEIOCTATKU PA3JIMYHBIX CIIOCOOOB OECKOK-
COBOro (BHEIOMEHHOI'0) BOCCTAaHOBJIEHHUSI JKeje3a U HeNpepbIBHOMN
IUTaBKH CTaJIN

— TEXHOJIOTHIO TTPOU3BOJICTBA OCOOO YHUCTHIX YYyT'YHOB M CTaJIeH

—  BIMSHHE MIPOLIECCOB MPOMU3BOJICTBA YEPHBIX METAIJIOB HAa OKPYKAIOIIYIO

cpeny

YmMmern

— OoHIpeacisATh HOBBIH CITOCO0 IMPOU3BOJACTBA KCJIC3a IPUMCHUTCIIBHO K
KOHKPCTHBIM YCJIOBUSAM

Bnanets

— HaBBIKAMM DKOJIOTMYECKM UYUCTBIX TEXHOJIOIMM IMPOM3BOJCTBA YYI'yHA U
cTanu

— HaBBIKAMM BOCITPOM3BOJICTBA CXEM KOHCTPYKIIMH OT/AEIBHBIX PEAKTOPOB
(Kamep) HOBBIX arperaToB




4 CTpyKTypa U co/iepKaHHue QU CUUILIUHBI

OO01mmas TpyI0eMKOCTh JUCHUTUINHBI COCTABISET 1 3a4eTHRIX eMHMIIBI, 36 aKaJl. 9acoB, B TOM YHUCIIE:

- KOHTaKTHas paborta — 2,4 aKaJ. 4acoB:

- ayIUTOpHAs — 2 aKaJ. 4yac;

- BHeayautopHas — 0,4 akaj. yacoB

- caMocTosTeNnbHas padoTta — 29,7 akan. 4acoB

Paznen
MUCLUILTUHEI

Kypc

AynutopHas
KOHTaKTHAasI
pabora
(B akaj. Jyacax)

Aexyuu
npakmuy.
3aHaMus

CamocrosiTenbHas pa-
0ora (B akaJ. yacax)

Bun camocrosTensHO# pabo-
TBI

®opMBI TEKyILLEro
KOHTPOJIA ycIieBae-
MOCTH U IIPOMEKY-
TOYHOU aTTecTalluu

Kon u crpykTypHbIii
3JIEMEHT KOMITETEHIIUN

1. beckokcoBbie (BHEOMEHHBIE) TPOIECCHl U3BICUECHHUS
Kelle3a U3 pyJHOTO U TEXHOTEHHOTO ChIPbsSI: MPOLIECCHI
TBepA0(}a3HOTO U )KHUIKO(A3HOTO BOCCTAHOBJICHHUS

|

[EY
ol

[Touck nnbopmaiuu mno Teme
JIEKINH

Otuer

=
w

=~
§+

2. HemipephIBHBIE CTaJICIUIaBUIIBHBIE ITPOIIECCHI: CTale-
IUTaBUJIbHBIE arperarhbl HEMPEPbIBHOTO AEHCTBUS, TUTEH-
HO-TIPOKATHbIE KOMILIEKChI

14,7

[Touck nHpopmaiuu no Teme
JEKLIUU

Otuer
BrinonHenue koH-
TPOJBHON pabOTHI

ITK-1-
3yB

Hroro nmo xypcey

29,7

3auer




5 O0pa3oBaTesibHbIE TEXHOJIOTHH

Jlnst peanuzanuu MPeayCMOTPEHHBIX BHUJIOB yuyeOHOH paboThl B KauecTBe 0Opa3oBa-
TEJIHBIX TEXHOJIOTUH B MpENoJaBaHuu TUCHUILIMHBI « COBPEMEHHbIE TEXHOJIOTHH Pecypcoc-
OepexeHHs] B YEpHOM METaJUTyprum» HCHOJIb3YIOTCS KakK TpPAAUIIMOHHAS M MOJAYJIBHO-
KOMIIETEHTHOCTHAsI TEXHOJIOTUH, TaK U TEXHOJIOTUS MPOOJIIEMHOTO U MHTEPAKTUBHOTO 00y4e-
HUSL.

Ha 3ansaTusx menecoo0pa3HO MCIONIB30BaTh TEXHOJOTHIO KOJUIEKTHMBHOTO B3aUMOOOY-
YEeHHsI, COBMEIAsl €e C TeXHoyoruen npobdiaemHoro ooyuyenus. [Ipu 3ToM HE0OX0AUMO MOBBI-
IaTh O3HABATEIbHYI0 AaKTUBHOCTH CTYJEHTOB, OPIaHU3Ysl CAMOCTOSITENIbHYIO PadOTy Kak
HCCJIEIOBATEIHCKYIO TBOPUYECKYIO 1€ATEIHHOCTb.

Jlekuuu mpoxonsaT Kak (hopMe MHOOPMAIIMOHHBIX JEKIHN, TaK U B (opMme JEKIuii-
KOHCYJIbTAIIMM, TJIe TEOPETUUECKHI MaTepuai 3apaHee BbIIAETCS 00ydarolMMcs JJIsi caMo-
CTOSAITENIFHOTO M3Y4YEHHsI, ISl TIOATOTOBKU BOIIPOCOB JIEKTOPY, TAKUM 00pa3oM, JIEKLIHUs Mpo-
XOJIUT TIO TUITY BOIIPOCHI-OTBETHI-IUCKyccHsi. VHOTIA JTEKIIUU TPOXOAST B BUAE MPOOIEMHON
JICKIMH C OCBEIIEHUEM Pa3IMYHBIX HAYYHBIX MIOJXO0/I0B K IIOCTABICHHOH Mpobiieme.

B u3nokeHuu JIEKIIMOHHOTO MaTepuaia U MPH MPOBEICHUU MPAKTUYECKUX 3aHATUN
NPEIOIaraeTcsl Hepexoa OT PEIPOLYKTHBHBIX METOJI0B 00YUEHUS K YaCTUIHO-TIOMCKOBBIM H
UCCJIEIOBATEILCKUM METOJIaM, Pa3BUBAIOIINUM JIOTHYECKOE, TEOPETUUECKOE MBILUICHUE, YMe-
HHUE apryMEHTHPOBATh M OTCTAaUBaTh COOCTBEHHOE MOHMMaHKE Bompoca. C 3TOW 1eNbIo BO3-
MOKHO HCHOJB30BaHUE METOJOB IBPUCTUYECKUX BOIPOCOB U OpIUHCTOPMHUHTA (MO3TOBOM
aTaku).

B xopne 3aHaTHi NpearnonaraeTcs UCIOJIb30BaHUE KOMILJIEKCa WHHOBAIIMOHHBIX METOJIOB aK-
TUBHOTO OOYYEHHS CTYJCHTOB, BKIIFOYAIOIIIETO B ceOsI:

- CO3/aHMEe TPOOJIEMHBIX CUTYAllMil C MOKa3aTeIbHBIM PEIICHUEM IMPOOJIEeMbI MpernoaBaTe-
JaeM;

- CaMOCTOSITENIbHYIO TOMCKOBYIO JIESITEIbHOCTh B PELIEHUH Y4eOHBIX MpoOIieM, Hampasiisie-
MYIO TIPEIoIaBaTelIeM;

- CAaMOCTOSTEJIBHOE pelLIeHHe TPoOIeM CTYASHTaMU 1101 KOHTPOJIEM ITperoiaBaTels.
Peanm3anyst ”HHOBaIMOHHBIX METOJIOB OOYYEHHSI BOSMOXKHA C MCIOJB30BAHUEM CIIETYIOIITIX
PUEMOB:

- UHCTPYKTaX CTYJEHTOB IO COCTAaBIICHHIO TAOIHI], CXeM, Tpa(UKOB C MPOBEIACHUEM IIOCIIE-
JYIOLIETO UX aHAJIN3a;

- IpUMEHEHHE PEKOMEHJIAIMI MO0 COCTABJICHUIO TE3MCOB M KOHCIIEKTOB 10 MPOYUTAHHOMY
marepuany;

- PacKpBITHE TPEToAaBaTeNieM MPUYHNH M XapakTepa Hey/ad, BCTPEUAOIINXCS IPU PEIICHUN
npobiuewm;

- IGMOHCTpANHNs ATbTEPHATHBHBIX MOIXO0/I0B K PEIICHUI0 KOHKPETHON TPOOIIEMBI;

- QaHAJIU3 TIOJYYEHHBIX PE3yJIbTaTOB M OTHICKAHHE I'PaHMIl UX TPUMEHHUMOCTH;

- UCTIOJIb30BAaHKE 3aJaHUH JIJII CAMOCTOSITEIBHOU PaObOThI C M30BITOYHBIMH JTAHHBIMHU.

Ha 3ansaTHsAX 1€7€c000pa3HO UCMONIb30BaTh TEXHOJOTHIO KOJUIEKTUBHOTO B3auMOOOY-
YEeHHsI, COBMEIAs €e C TeXHOJIoruen npobdaemHoro o0yuenus. [Ipu 3ToM HEOOXOAUMO MOBBI-
IaTh O3HABATEIbHYI0 AaKTUBHOCTH CTYJEHTOB, OPIaHU3Ysl CaMOCTOSTENIbHYIO PabOTy Kak
HCCIIEIOBATEIHCKYIO TBOPUYECKYIO ICSATEIBHOCTb.

Crnenyer MCHOJIB30BATh KOMIUIEKC WHHOBAIMOHHBIX METO/IOB AKTHUBHOTO OOYYECHMS,
BKJIIOYAIOIINH B ceOs:

- CO3/1aHue MPOOJEMHBIX CUTYallui C MMOKa3aTeNbHBIM pelleHueM MpoOaeMbl Mpenojaa-
BaTelIEM U 0€3 HETO;

- CaMOCTOSITENIbHYIO MOUCKOBYIO JESTEIbHOCTh B PELICHUHU NMPOOJIeM, HAIpPaBISIEMYIO
Iperno/iaBaTeseM;

- CaMOCTOSITEJIbHOE pelIeHre MpolieM 00yJyarolUMUCs MO KOHTPOJIEM IperoiaBaTe-
Js1.

Peanu3anus MHHOBAIlMOHHBIX METOAOB OOYYEHHs BO3MOXKHA C HCIIOJIb30BAHHUEM Clie-



OYIOLIUX IIPUEMOB:

- pacKpBITHE TPEroaBaTeieM NMPUYMH U XapaKTepa Heyaad, BCTPEUAIONIUXCS IPH pe-
HICHUH MIPOo0OIIeM;

- IEMOHCTpAIUs Pa3HBIX MOAXO0B K PEIICHUI0 KOHKPETHOM MPOOJIEMBL;

- AHAJIU3 ITOJYUCHHBIX PE3YJIbTATOB U OTBICKAHHUEC I'PAHUI] UX ITPUMCHHUMOCTHU U OP.

[Ipy mpoOBeNeHUU 3aKITIOYUTEIBHOIO KOHTPOJS HEOOXOJMMO BBISBUTH CTCICHH IIpa-
BUJILHOCTH, 00BbeMa, TITyOUHBI 3HAHUM, YMEHUH, HABBIKOB, IMOJIYYCHHBIX MPU U3YYCHUU Kypca
HapsIIy C BBISIBICHUEM CTEIIEHH CAMOCTOSITEIIbHOCTU B IPUMEHEHHH ITOJTyYCHHBIX 3HAHUH.

6 YueOHO-MeTO N1YeCcKOe o0ecTieyeHrne CAMOCTOATEIbHOH PadoThl 00y4arouXxcst

Bonpoce! 111 caMonpoBEpKH MPEACTABICHBI B BUAE IPAKTUKO-OPUEHTUPOBAHHBIX 3a-

JAHUHM JJIs OLEHKH YCBOEHUS JIEKLIMOHHOIO Marepuana. Taxke BOIpPOCH! Il CaMOIPOBEPKU
IIPEJICTaBICHbl TEOPETUUECKUMH BOIIpOCaMH, TpeOyrolue pa3BEPHYTOr0 YCTHOTO OTBETA, I10-
3BOJISIOIIME IIPOBEPUTH YPOBEHb YCBOCHUS 3HAHUI M OCBOCHHUS OOLIMX U MPO(eCcCHOHATBHBIX
KOMIETEHIUH 110 TUCHUIUIMHE.

ITo nucuumnimnae «CoBpeMEHHBIE TEXHOJIOTHH PecypcocOepeKeH sl B YUepHOM MeTallTyp-
TUW» IPEyCMOTPEHAa BHEAyJIUTOPHAs CaMOCTOSITeNbHAs paboTa 00y4aroIuXxcsl.

BHueynuropHas camocrosTenbHas paboTa CTyI€HTOB MPEAINoaraeT MoAroToBKy K 3aye-
Ty 110 IUCLUIUIMHE.

IIpuMepHbIe BONPOCHI IJIsi 0TYETA 10 H3y4YaeMbIM TeMaM
1. DKOJOTHYECKH YHCThIC TEXHOJIOTUN: KPUTEPHH M OLCHKH, OKU3HCHHBIN ITUKIT U3ICITHS
U 3K00aIaHCHhI.

2. OCHOBHbBIE HaNPABJICHUS Pa3BUTUS TEXHOJIOTHM.

3. HeobxomuMocTh pa3paOOTKH U MPOMBIIIJICHHOTO OCBOCHHS HOBBIX TEXHOJOTHH M TEX-
HUKHU TPOU3BOACTBA YEPHBIX METAIIOB KAK MACCOBOI0, TaK M CIECLIMAIBHOIO Ha3Haye-
HUSL.

4.  OcHOBHbIC TPeOOBaHUS K HOBBIM TEXHOJOTHSM M TEXHHKE: CHHKCHHUE IKOJIOTHYECKOM

OIMaCHOCTH M PECYPCOEMKOCTH TPOM3BOJICTBA; PACIIMPEHHUE CHIPHEBON 0a3bl METAILTYP-

T'MH; TIOBBIIIIEHUE TPOU3BOIUTEIILHOCTH M YIYUIIIEHUE YCIOBHIA Tpyia

[Tpon3BoaCTBO 0CO0O YUCTHIX UYTYHOB U CTaJIel

6. IlepcriekTHBHBIC HampaBJIeHUs] pa3pabOTKH HOBBIX TEXHOJOTHI U TEXHUKH WU3BJICUCHHUSI
JKele3a U3 PyTHOTO U TEXHOT€HHOTO ChIPhs, BBIMIABKH 0CO00 YMCTOM CTaTn

7. beckokcoBbie (BHEIOMEHHBIC) MPOLIECCH M3BJICYCHUS JKEJIe3a U3 PYTHOTO M TEXHOTEH-
HOTO CBIPhS

8.  Kiaccudukamms cnoco00B O6CKOKCOBOTO WU3BJICUCHUS JKelie3a, KpaTKas UX XapaKTepu-
CTHKA

9. [Tpouecc DRI

10. Tlpomecc HBI

11. TlIpomecc Fastmet

12. TIpomecc Inmetco

13. IIporuecc Dryiron

14. Tlpouecc Midrex

15. TIlpomecc HyL

16. TlIpomecc Romelt

17. TIpouecc Hismelt

18. TlIpomecc Ausmelt

19. IIpomecc ITmk3

20. Tlpomecc Corex

21. Tlpouecc Finex

22. Tlpouecc Dios

23. TlIpomecc Fastmelt

o



24. Tlpouecc Redsmelt

25. HemnpepbIBHBIE CTaJICTIIIABUIBHBIEC TIPOLIECCHI

26. CymHOCTb U OCHOBHBIE ITPEUMYIIECTBA HETPEPHIBHBIX CTAJICTUIABMIIBHBIX MPOLIECCOB
27. Peaxtopst CAH/]

28. JluTeiiHO-TIpOKAaTHBIE KOMILIEKCHI

IIpumepHast KOHTPoOJIbHAsI padoTa
1. Tlo mpencraBieHHON CXeMe OMpEeNeIuTh CIoco0 Mpou3BoACTBA. OOBSCHUTH TEXHOJIO-
THUIO.

o

2. Ilo HpeHCTaBHeHHOﬁ CXEMC OIpPCACIUTD CII0c00 MMPOU3BOACTBA. OOBSACHUTH TEXHO-
JIOTHIO.

MeTansyprm sl Kosen s < Ieepeerepat - pess Rani s - iesaon”

°\

1. Ilo mpencraBiaeHHON cXxeMe OMPENeNIUTh crocol npous3BoaAcTBa. OOBICHUTH TEXHOJIO-
ruio. J{aTh OLEHKY 3KOJIOTHYECKON HAarpy3KH MpHU JAHHOM CIIOCO0€ IPOU3BO/ICTBA.
r.

L

2. Ilo mpeacTaBneHHON cXeMe ONpeaeNnuTh crnocod nmpou3BoacTBa. OOBICHUTH TEXHOJIO-
ruto. JlaTh OLIEHKY 3KOJIOTHYECKOM Harpy3KH MPH JaHHOM CIIOCO0€ MPOU3BOJICTBA.

3. Ilo mpexncraBneHHOW cXeMe OmpeAenuTh crnocod mpousBoacTBa. OOBICHUTH KOHCT-
PYKIIMIO ¥ PUHIUI pabOThl PEaKTOPOB U arperaToB
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4. Tlo mpencTaBICHHON CXeMe OMpeleNuTh crnocod mpous3BojcTBa. OOBIACHUTH KOHCT-
PYKLHIO U IPUHIUI Pa0OThl PEaKTOPOB U arperaTon
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7 OueHO4YHbIE CPEICTBA ISl POBEIeHUsI POMEKYTOYHOM aTTecTAllUuN
a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl POBEACHUS NMPOMEKYTOUHOM aTTecTAlNM:

CTpyKTYpHBIH 3JIEMEHT
KOMIIETEHIIH

[Tnanupyemsble pe3yabTaThl 00yue-
HHUS

O1neHOYHBIC CPEACTBA

[TK-1 crnocoOHOCTBIO K aHAJIU3Y U CUHTE3Y

3HaTh

—  CYyIIHOCTh, IpEeuMylIecTBa U ITpumMepHbIe TEOPETUYECKHE BOIPOCHI:
HEIOCTaTKH pasinunbix cro- | 1. HemocraTku TpaaMIMOHHBIX CIIOCOOOB MPOM3BOACTBA KEIE30PYAHOIO
co00B 0eCKOKCOBOro (BHEIO- CHIpbA.
MCHHOI0) BOCCTAHOBIICHUA | 2, DKONIOrMYECKH YUCTBIE TEXHOJOTHU: KPUTEPUH M OLEHKH, «OKM3HEHHBIA
JKCJIe3a M HCIIPCPBIBHOM ILIaB- LUK U3LEIIU» U 3K00ATaHCHI.
Kd CTajn 3. OcHOBHBIE HANPaBIICHUS PA3BUTHUS TEXHOJIOTHH.
~ TEXHOJIOTHIO IPOU3BO/ICTEA 0C000 | 4. Heo6x0aMMOCTh pa3pabOTKH M IPOMBILIIEHHOTO OCBOEHHS HOBBIX TEX-
IUCTBIX 9yT'YHOB H CTAJICH HOJIOTUH M TEXHUKH IPOU3BOJICTBA YEPHBIX METAJUIOB KaK MaccOBOIO,
— BIMAHHC HPOHOCCCOB  IMPOHU3- TaK U CIeHUaJILHOI0 Ha3HAYCHHUS.
BOJCTBA YCPHBIX METAUIOB Ha| 5. (cHOBHbIE TPeOOBAaHUS K HOBBIM TEXHOJOTHSM M TEXHHKE: CHUKCHHE
OKPYIKaIOIIyI0 Cpeay JKOJIOTUYECKON OINACHOCTU U PECYPCOEMKOCTH IPOU3BOJCTBA; PACILIH-
peHHE CHIPhEBOW 0a3bl METAJUTYPIHUH; TTOBBIIICHUE TPOU3BOAUTEIBHOCTH
U ylydllleHHe yCIOBUHM Tpyaa
6. IIpow3BoaCTBO 0COOO YHCTHIX YYTYHOB M CTAICH
1. TlepcnekTUBHBIEC HANIPABICHUS Pa3paOOTKU HOBBIX TEXHOJOTHI U TEXHH-
KW W3BJICYCHUS Kelle3a U3 PYTHOTO M TEXHOTEHHOTO CHIPBS, BHIIIJIABKU
0c000 yucToil cranu
2. beckokcoBble (BHEJOMEHHBIE) MTPOIECCHI H3BICUCHHS JKelle3a U3 PYAHOTO
U TEXHOT'€HHOTO CBIPbs
7. Knaccudukanus cnoco6oB 0€CKOKCOBOTO M3BIIEUEHHUS jKejle3a, KpaTKas
UX XapaKTepUCTHKA
Ymerb — OIPENENATh HOBBI CIIOCOO Mpo- [TpumMepHbIe TEOPETUUECKHE BOTIPOCHI:

HU3BOJACTBA IKCJIC3a IIPUMCHU-
TCJIBHO K KOHKPCTHBIM YCJIOBHU-
M

1. ITo mpencTaBICHHON CXeMe OMpenenuTh crocod mpousBoicTBa. OOBICHUTH
TEXHOJIOTHIO.




CTpyKTypHBIN 371EMEHT
KOMIICTCHIINU

[Inanupyemsble pe3ynbTaThl 00yye-
HUS

OneHouHble CpeCTBA

- e =

2. Ilo mpencraBineHHON cxemMe onpeAeauTh crocod npoussoacrsa. O0b-
SCHUTb TEXHOJIOTHIO.

MeTansyprm sl Komn s < Ieepeerepat - pess Ranisomd - iesaon”




CTpYyKTYpHBII 2JIEMEHT
KOMITETEHIIUHT

[Inanupyemsble pe3ynbTaThl 00yye-

HHs

OneHouHble CpeCTBA

Bnanets

HABbIKAMHU JKOJIOTUYECKU YHC-
TBIX TEXHOJIOTUH ITPOU3BOJICTBA
YyryHa U CTaju

HAaBBIKAMU  BOCIIPOHM3BOJCTBA
CXEeM KOHCTPYKLHU OTJEIBbHBIX
peakTopoB (KaMep) HOBBIX arpe-
raToB

3amanus Ha pelICHHE 3aIlaHui U3 IPO(heCCHOHAIBHON 00JIacTH
1. Tlo mpeacTaBICHHON cXeMe ONPEeIUTh Crocod mpousBoacTBa. O0b-
SICHUTHh TEXHOJOTHIO. J[aTh OIEHKY KOJOTMYECKOH HArpy3KH TpU JaH-
HOM CITOCOO€ MPON3BOICTBA.
f

2. o mpencTaBICHHON CXeMe OMPENEIUTh Crocod mpon3BocTBa. O0b-
SICHUTh TEXHOJOTHIO. J[aTh OIEHKY KOJIOTMYECKOH HArpy3KH TpU JaH-
HOM Ccrioco0e TIPOr3BOICTBA.

3. Ilo mpencTaBieHHON cxeMe OINpeNeNuTh crocod mpousBoacTBa. O0b-
SICHUTh KOHCTPYKIMIO U MPUHIUI pabOThl peaKTOPOB U arperaTos




CTpYyKTYpHBII 2JIEMEHT
KOMITETEHIIUHT

[Inanupyemsble pe3ynbTaThl 00yye-
HUS

OneHouHble CpeCTBA

4. Tlo mpencTaBICHHON CXeMe OINPEACIIUTh criocod mpousBoAcTBa. O0b-
SICHUTh KOHCTPYKIIMIO ¥ TIPUHIIUI pabOThl PEaKTOPOB U arperaTon




0) [lopsinok nMpoBeeHUsI MPOMEKYTOYHOM ATTECTAIMN, MOKA3aTe/IM U KPUTEPHUH Olle-
HUBaHUS

ITpomexyTrouHas arrecranus no aAucuUIUIMHE «COBpPEMEHHBIE TEXHOJOTHMH PECYpCOc-
OepexeHHs] B YEPHON METAUTypTUU» BKIIIOYAET TEOPETHYECKHE BOIPOCHI, MO3BOJISIOLINE
OLICHUTHh YPOBEHb YCBOCHHUS OOYUYaIOIIMMUCS 3HAHWH, U MPAKTUYECKHE 33/1aHUSl, BBISIBISIO-
1i1e cTeneHb CPOPMUPOBAHHOCTH YMEHUN U BJIaJIEHUH, MPOBOIUTCS B hopMe 3ayeTa.

3a4er 1Mo AAHHOW IUCIMILIMHE MPOBOAUTCS B yCTHOU (popme B BUae coOece10BaHuUs 10
BOIPOCaM JJIsl MPOBEPKU KOMIIETEHLIUH.

Iloka3aTesu U KpUTEPUH OLIEHMBAHUA 324eTAa:

— Ha OLICHKY «3a4YTeH0» — 00yJaronuiicss JeMOHCTPUPYET BBHICOKUNA WIIM CPEAHHI ypo-
BEHb CPOPMHUPOBAHHOCTH KOMITETCHLIMI: OCHOBHbIE 3HAHUS, YMEHHS OCBOEHBI, HO JIOMyCKa-
I0TCS HE3HAUMUTEIbHbIE OUIMOKH, HETOYHOCTH, 3aTPyIHEHUS MPU aHATTUTHYECKHUX OIEpalusX,
NIEPEHOCE 3HAaHUI U YMEHUI Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUH.

— Ha OILICHKY «He 3a4TeH0» — oOydarouuiics 1eMOHCTpupyeT 3HaHus He Oonee 20%
TEOPETUUYECKOI0 MaTepuaa, JOMyCKaeT CYIIECTBEHHbIE OINOKH, HE MOXKET [T0Ka3aTh UHTEI-
JIEKTyaJbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1a4.



8 YueOHO-MeTOAMUYECKOE U HH(POPMAIIHOHHOE 00ecTieyeHne TUCIUIIHHbI

a) OcHOoBHAas JMTEpPaTypa:

a) OcHoBHas JIMTepaTrypa:
1. OcHOBBI MeTaUIypru4eckoro Impou3BOJCTBA :

B.M. Konokonsies, B.M. Canranuk. — Cankr-IlerepOypr : Jlanp, 2017. — 616 c. —
ISBN 978-5-8114-2486-3. — TeKcCT : 3JeKTPOHHBIN // DIEKTpOHHO-OMOIMOTEeUHAsT CHC-
tema «JIauby : [caiit]. — URL.: https://e.lanbook.com/book/90165

2. OcCHOBBI MPUPOJIOIIONB30BAHUS U dHEPropecypcocoepekenus : yuaeoHoe nmocoodue / B.B.
Henucos, U.A. lenucona, T.W. JIpoBoBo3oBa, A.Il. Mockanenko ; noja penakuueit B.B.
JlenncoBa. — 2-e usn., crep. — Cankr-IlerepOypr : Jlanb, 2019. — 408 c. — ISBN 978-
5-8114-3962-1. — Tekcr : aneKTpoHHBIH // JIaHb : 371€eKTpOHHO-OMOIMOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/113632

0) lonoJiHUTeILHAS JIUTEpPaTypa:
1. Cumonsn, JI.M. OueHka 1 myTH JTOCTHKEHUS SKOJIOTMUECKH YUCTOTO METaJUTyprUiecKo-

ro mpou3BocTBa : yueoHoe nocobue / J.M. Cumonsia, K.JI. Kocsipes, A.M. KoueroB. —
Mocksa : MUCHUC, 2011. — 92 c. — ISBN 978-5-87623-408-7. — TekcT : 3J1€KTpOH-
HBIN /! Jlanb ANEKTPOHHO-0MOIMOTEUHAs cUcTema. — URL:
https://e.lanbook.com/book/117048

B) MeToauuyeckue yKazaHus:

1. Hescos A.I'. , JlpyxkoB B.I'., Makaposa U.B. M3ydyeHne OCHOBHBIX 3aKOHOMEPHO-
cTel mporiecca ariomepanuy. MeToaudeckue ykazaHus K JaOOpaTOpHBIM 3aHATUSAM 110 JUCLIU-
mwinHaM «OCHOBBI METAJUTYPrU4eCKOro MPOU3BOACTBA», «T€OpHs U TEXHOJIOIUs OKYCKOBAHHUS
KEJIEe3HbIX pya», s oOywaroumxcs no HampasieHuto 22.03.02 «Metamnyprus» IHEBHOH U
3a0uHOi (opM oOyueHus. Maruuroropck: M3a-Bo MarHMTOropck. roc. Te€XH. YH-Ta HM.
I'. U.Hocosa, 2017. 27 c.

2. Hescos A.I'., IpyxkoB B.I'., MakapoBa 1.B M3yueHne nporecca nosydyeHus ChIpbIX
okaTtblle. MeToauueckue yka3aHus K JJaOOpaTOPHBIM 3aHATUSAM MO AUCHUILTUHAM «OCHOBBI
METAJITyPrUuecKOro MpOU3BOACTBa», «T€OpUs M TEXHOJIOTUS OKYCKOBAHMS JKEJIE3HBIX PyI»,
uig oOyvaromuxcs mo HampasiieHuto 22.03.02 «Mertamtyprusi» THEBHOM M 3a0yHOW (hopm
o0yuyenus. Maruutoropck: M3a-so Maruutoropek. roc. TexH. yH-ta uM. ['. M.Hocosa, 2017.
27c.

yueOnuk / B.A. bureeB, K.H. BnoBuH,

r) [lporpammuoe o6ecnieuenue u UuTepHeT-pecypcesl
ITporpamMmmMHoe obecrieueHue

Haumenosanue 110 No norosopa CpoK AeNCTBUS JTUIEH3UU
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
MS Office 2007 Ne 135 ot 17.09.2007 beccpouno
FAR Manager l(i?(())GOIIHO pacmpocTpaHsieMoe SecopouHo
7Zip CcBOOOIHO 6eccpouHo
pacmpocTpaHsIeMoe

NHTepHeT-pecypcesl

— HaI_II/IOHaJIBHaSI I/IH(I)OpMaI_II/IOHHO-aHaJ'II/ITI/IquKaH cucreMa — Poccuiickuii HHJCKC HAYYHOI'O
mutupoBanus (PUHLY). — URL: https://elibrary.ru/project_risc.asp.
— ITouckosas cucrema Akanemus Google (Google Scholar) — URL: https://scholar.google.ru/.

— Nndopmannonnas cucrema — EanHoe okHO gocTyna K MHGOPMAIMOHHBIM CHUCTEMaM —
URL: http:window.edu.ru/.
— denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE yupexkaeHnue «DeaepabHblii HHCTUTYT IMPO-



https://e.lanbook.com/book/90165
https://e.lanbook.com/book/113632
https://e.lanbook.com/book/117048
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://education.polpred.com/

MBIIICHHON COOCTBEHHOCTHY. — Peskum mocryma: https://www1.fips.ru/

9 MatepuaabHO-TEXHUYECKOE 00ECIIeUCHHE TUCITUTLINHBI

MaTepI/IaJIBHO-TeXHI/I‘ICCKOG obecrneucHue JUCILMIIIIMHBI BKIIFOYACT!:

Twun u Ha3BaHHE AyJUTOpUN

OcHarnieHue ayJIMTOpHH

VYyeOHas ayquTopus A
IPOBEJCHNUS 3aHATHUH JIEeK-
IIUOHHOTO THIIA

TexHu4eckue cpencTBa 00ydeHus, CyKalue 1 IpeacTaB-
JeHus yaeOHoM nHdopMaIuu OOJIBIION ayAMTOPUHU: MYJIBTH-
MEWIHBIE CPEACTBA XPAHCHHUS, TIEPEIa4n U TIPEICTABICHUS
yaeOHol nadopmaruu. Crienuain3upoBaHHas MeOeIb

VYyeOHas ayquTopus ais
IPYIIIOBBIX U UHJUBH]Y-
aJIbHBIX KOHCYJIbTAlUH, Te-
KYLIEro KOHTPOJIS U Mpo-
MEKYTOYHOM aTTECTALINU

Kommbrotepnas Texuuka ¢ nakerom MS Office, ¢ moakimoue-
HUEM K ceTH «VHTEpHET» U ¢ JOCTYIIOM B 3JICKTPOHHYIO HH-
(hopmMaImoHHO-00pa30BaTEIbHYIO CPEAy YHUBEPCUTETA.
Crneunanu3upoBaHHas Mebeb

ITomenienue 1t camo-
CTOATEIbHOU paboThI

Kommnerorepaas texuuka ¢ makerom MS Office, ¢ moakmoue-
HUEM K ceTH «HTepHEeT» U C TOCTYIIOM B JICKTPOHHYIO HH-
(bopManOHHO-00pa30BATEIBHYIO CPElY YHHBEPCUTETA.
Crniennanu3upoBaHHas MeOeb

[Tomemienne 1 XpaHEeHUsI
Y IPOPUIAKTHYECKOTO 00-
CITy)KMBaHUS y4eOHOTO
o0opymoBaHUs

Crienmanu3upoBaHHas MeOeb.
WHCcTpyMeHT U1 TPpOPUIAKTUKH JTAOOPATOPHBIX YCTAHOBOK



https://www1.fips.ru/

