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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUMHUECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

ens mnpenomaBanus AUCHUIUIMHBI ‘“TeXHOIOTMH pecypcocOepekeHHsT B YEPHOU
METATyprun” — AaTh 00yJaIOIUMCS 3HAHUS O HOBBIX CIIOC00aX M3BJICUCHUS JKeJIe3a U3 PYTHOTO
CBIPhSl M BBIIJIABKU CTalld, MO3BOJSIOLUINX PACIIUPSTH ChIPbEBYIO 0a3y YepHOIl MeTalypruu,
yIIydlllaTh KaueCTBO M CHHUXaTh CE0ECTOMMOCTh CTaJi, IOBBIIIATH MPOU3BOJUTEIHLHOCTD
arperartoB, YOpPOIIAaTh 3a/adydl aBTOMAaTH3allMH, YIIy4YllEHUE YCJIOBUH TpyAa U 3a-IIUTHI
OKpYXarollel cpeapl; O NPHHIMIHAAIBHBIX OCHOBaX HOBOW pecypcocOeperamomeid u
9KOJIOTMYECKH MEHee OINAacHOM  MPOM3BOJCTBEHHO-TEXHOJIOIMYECKON  CXeMbl  YEpHOM
METaJUIypruH; O CBOMCTBaX M CHOCO0axX MOJYYEHHUS METAJUIOB CHEIUAIbHOTO Ha3HA4YCHWS,
MIPOU3BOUMBIX B HEOOJIBIINX KOJIMYECTBAX O MPOMBIIIIEHHO OCBOEHHBIM TEXHOJIOTHUSIM.

2 KomnereHnnu o0y4aoiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJIS1) M IIJIAHUPYEMbIE Pe3yJbTAThbl 00y4eHUs

B pesynbrate ocBoeHus AucHMILIUHBL (Moayins) «TexHomoruu pecypcocOepexeHus B
YEPHOU METAILUTYPTrUr» 00yUaOIIUICS JOJKEH 00J1a/1aTh CICIYIOIUMU KOMITETEHIIUSIMU:

KHC-1 Cnocoben AHAIIM3UPOBATH CYHICCTBYOINHUEC TEXHOJIOTHUH ITOJYUCHUA METAJIJIOB U CIIJIaBOB

KHC-2 CnocoGeH WUCMONB30BaTh TEOPETHYECKHWE 3HAHUS Il COBEPIICHCTBOBAHHS
CYIIECTBYIOIIUX M pa3paOdOTKH HOBBIX IPOIIECCOB IOJIYYSHHUS] METAIOB H CIUIABOB




3. CTpykTypa, 00BEM U coaeprkaHue TUCHUILINHBI (MO1YJ151)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABIISECT 2 3a4eTHBIX €IWHUIl /2 aKaj. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 34 akaJl. 4acoB:

— aynuTopHas — 34 akaJ. 4acoB;

— BHCAyJUTOpHAA — 0 aKall. 4acCoB,

— caMOCTOsITeNbHAs paboTa — 38 akaj. 4acoB;

dDopMa arrecTaiuu - 3a4cT

AynutopHas s s
o | xomraxrHas pabota E 5
=
=] 3] dopma TeKyIero KOHTPOIS
Pa3nen/ Tema 3 (B aKaz. yacax) £z p yul p
g 3 © yCIEeBaeMOCTH H
JTACIUTUTAHBI & [ -
3 2 g MPOMEKYTOYHOM aTTeCTalUK
Jlex. MIPAKT. 3aH. 2 '8
O =
1. PecypcocOeperaromue TEXHOJOTHU
MPOX3BOJICTBA YEPHBIX METAIIIOB
1.1 Heob6xomumocTb pa3pabOTKH U
MPOMBIIIIEHHOTO OCBOCHHS
ecypcocOeperalomux — TeXHOJIOTUH U .
peeyp p » 1 2 2 VYcTHBIi onpoc
TEXHHUKU MIPOM3BOJICTBA YEePHBIX
METAJUIOB  KaK MaccoBoro, Tak u| 4
CIEIMATFHOTO Ha3HAYCHHS
1.2 OcHOBHbIC HAamlpaBliCHUS Pa3BUTHS
pecypcocbOeperaromux TEXHOJIOTHIA 2 2 2 VYcTHbIi onpoc
MPOM3BOJICTBA YEPHBIX METAIJIOB
Hroro no pazneny 3 4 4
2. PecypcocOeperaromue TEXHOJIOTHH
MPOU3BOJICTBA METAJUTM30BAHHOTO ChHIPHsI
1 9yT'yHa
21 Knaccuduxkarms cnoco6oB
SHEpProcOeperauX TEXHOJIOTHH, HX 3 3 2 VYerHbIi onpoc
KpaTKasi XapaKTepHCTHKA
2.2 Iporuecch TBepaodasHoro
BoccranoBnenus: DRI, HBI, Fastmet, 3 2 10 VYerHbIl onpoc
Inmetco, Dryiron, Midrex, HyL 4
2.3 Ilpoueccer Romelt, Hismelt, Ausmelt, .
bort 4 4 10 YcTHbIi onpoc
ITmk3
2.4 Tlpoueccsr Corex, Finex, Dios
' ' ' 4 4 12 VYerHbIH ompoc
Fastmelt, Redsmelt p
Wroro no pazneny 14 13 34
Hroro 3a cemectp 17 17 38 3auér
Uroro no pucnumiuze 17 17 38 3a4eT




4 OueHoOYHBIE CpeaCTBA AJIsl HIPOBeeHNs TeKyllell 1 IPOMeKYyTOYHOM
aTTecTaluu
[IpencraBiensl B npuioxxeHuu 1.

5 YueOHo-MeTOAUYecKOe M MHPOPMAITMOHHOE 00eceyeHue JUCITUIIMHBI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

1. OcHOBBI MeTaJUTYpru4ecKkoro npousBojacTsa : yueOuuk / B.A. burees, K.H. BnouH,
B.M. Konokoneues, B.M. Canrannk. — Cankt-Ilerepoypr : Jlanp, 2017. — 616 c. — ISBN
978-5-8114-2486-3. — TekcT : 37eKTPOHHBIH // DIeKTpOHHO-OMOIMOTeYHAast cuc-Tema «JIaHpy :
[caiit]. — URL.: https://e.lanbook.com/book/90165

2. OCHOBBI MPHUPOJIONOIB30BAHUS U dHEpPropecypcocOepexenus : yueoHoe mocodue /
B.B. Jlenucos, 1U.A. Jlenucosa, T.1. [IpoBoBo3oBa, A.Il. Mockanenko ; noj penakiueid B.B.
HenucoBa. — 2-e uzn., crep. — Cankr-IlerepOypr : Jlamp, 2019. — 408 c. — ISBN
978-5-8114-3962-1. — TekcT : anektpoHublii // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAsS CHCTEMA. —
URL: https://e.lanbook.com/book/113632

0) JlonmosHuTebHAs JTUTEPATYypa:

1. Wynen, JILA. DHepro-skonorndyeckuii anamn3 3PGEKTUBHOCTH METALTyPrHUECKUX
npo-ieccoB | yueoHoe mocodue / JI.A. Ilyabi. — Mocksa : MUCHUC, 2014. — 267 ¢. — ISBN
978-5-87623-765-1. — TekcT : snekrpoHublil // JIaHb : 3IeKTpOHHO-OMOINOTEYHAsS CHCTEMA. —
URL.: https://e.lanbook.com/book/117063

2. CumonsH, JLM. OueHka ¥ TMYTH JOCTHXKEHUS OSKOJOTUYECKH YHCTOTO
METAJLTypPrHYeCcKOro Mpou3BoiaCcTBa : ydeOHoe nocodue / JIL.M. Cumonsn, K.JI. Kockipes, A.H.
KoueroB. — MockBa : MUCHUC, 2011. — 92 c¢. — ISBN 978-5-87623-408-7. — TekcT
anekTpoHHbii [/ Jlaub : JNEeKTPOHHO-OMOMoTewHass ~ cucrema. —  URL:
https://e.lanbook.com/book/117048

B) IIporpammuoe ob6ecnneyenune u MUHTEpHET-pecypcsl:

IIporpammHoe o0ecneuenne

Haumenoanue 1O Ne norosopa Cpox aeicTBus IUIIEH3UN

MS Office 2007 |, 135 o1 17.09.2007 GeccpoTHO

Professional

7Zip cB000HO pacnpoctpansiemoe 110 0OeccpoyuHO

FAR Manager cB00OOHO pacrpocTpansemoe [10 OECCPOYHO
IIpodeccuonanbHbIe 6a3bl JAHHBIX H HH(POPMAIHOHHBIE CIPABOYHbIE CHCTEMBI

HazBanue kypca Cchlika
denepanbHOE rOCy/IapCTBEHHOE OrOKETHOE
yupexaenne «DenepanbHpiii HHCTUTYT npoMbinuiennoi|URL: http://wwwl.fips.ru/

COOCTBEHHOCTH)
Nudopmanuonnas cucrema - EnnHoe OKHO J0CTyma K
HHGOOPMAITMOHHEIM PeCcypcaMm

URL: http://window.edu.ru/

ITouckosas cucrema Axagemust Google (Google Scholar) [URL.: https://scholar.google.ru/

HaI_[I/IOHaJ'II)HaSI I/IH(l)OpMaHI/IOHHO-aHaJII/ITI/I‘IeCKa${ URL

CHUCTCMA — POCCHﬁCKHﬁ HNHAOCKC Haquoro I_II/ITI/IpOBaHI/ISI h - - -
ttps://elibrary.ru/project risc.as

(PUHLI) p Y.ru/proj p

DrexkTpoHHas 0a3a mepuoanveckux w3manuii East View

Information Services, OO0 «MIBUC» https://dlib.eastview.com/
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MNPUJTOXEHHUE 1

Y4eObHO-MeTOANYEeCKOE 00ECTIEYCHNE CaMOCTOSATEILHON PabOThI 00yJaIONTUXCS

[To mucruIuIHE TPEIyCMOTPEHA Ay TUTOPHAS M BHEAYIUTOPHASI CAMOCTOSTENIbHAS paboTa
00yJaroImuXxcsi, KOTOpas MpeJInoJiaracT BEIIIOJHEHHE padoT.

[ukn pabor Nel. CocraBieHHe aHHOTAIMH IO COCTABISAIOMUM TeMbl «TexHomoruu
pecypcocOepeKeHus MPHU MOATOTOBKE CBhIPhS M TOILIMBA K MPOU3BOJCTBY YEPHBIX, I[BETHBIX U
pPEIKNX METaUIOB». BBISBICHHE KITFOUEBBIX CIIOB U HX MpelacTaBicHue. PazpaboTka TeCTOB 1O
COCTAaBJISIFOIIIAM TEMBI:

- TEXHOJIOTHH PECypcocOepeKeHUs] MpU OOXKHUre KapOOHATHBIX M THAPATHBIX DY,
W3BECTHSKA, TOJIOMHTA, CHJICPHUTA,

- TEXHOJIOTHH PecypcocOepekeHHs ITPH MTPOU3BOJICTBE arjioMepara, OKaThIIel, OpUKeTOB,
KOKCa.

[ukn pabor Ne2. CocraBieHHE aHHOTAIMH IO COCTABJIAIOMUM TeMmbl «TexHomoruu
pecypcocOepekeHusl TpU MPOU3BOJICTBE YEPHBIX METAIIIOB». BBISBICHHE KITFOYEBBIX CIIOB U UX
npencraBicHue. Pa3paboTka TECTOB MO COCTABJISIFOIINM TEMBI:

- TOpPCHHE TOIUIMBA, SHIAOTEPMHUCCKHE M SK30TEPMHUYCCKHE pEaKIMM B arperarax,
HpeI[Ha?;Ha‘-ICHHI)IX JJI HpOI/I3BOI[CTBa T-IépHI)IX MCTAJIJIOB,;

- TEXHOJIOTHH pecypcocOepekeHrsl B (OPMUPOBAHUS METaIa W [UIAKa TPU BBITUIABKE
YyI'yHa;

- TEXHOJIOTUU PECYpCOCOCPEKCHUsSI CHUIKCHHUEM CTENCHU NPSIMOT0 BOCCTAHOBJICHHUS
JKEJIE3a B JOMCHHBIX II€4Yax.,

- TEXHOJIOTHH pecypcocOepekeHrsi B (OPMHUPOBAHUU METa/Ula M IIIaKa TPU BBITUIABKE
CTaJIn B pa3JII/IT-IHI)IX arperaTax;

- TEXHOJIOTUH PECYPCOCOEPEKECHUS IPU PA3ITUBKE CTAIH U €€ KPUCTATITU3AIUH.

[ukn pabor Ne3. CocramieHHE aHHOTAIMH IO COCTABIIAIOINM TeMbl «TexHoimoruu
pecypcocOepekeHrsT B MPOU3BOACTBE IBETHBIX U PEIKUX METAJUIOB». BBISBICHUE KIIIOYEBBIX
CJIOB W UX TIpe/icTaBjIeHHe. Pa3paboTka TECTOB MO COCTABJISFOIIUM TEMBI

- TEXHOJIOTUU PecypcocOepesKeHus! IPU MPOU3BOJICTBE IIBETHBIX METAJUIOB;

- TEXHOJIOTUH PECypcoCcOepeKEHUS TIPH ITPOU3BOJICTBE PEIKUX METAJLIOB.

Ilepeuenv 6onpocos 01 nod020mo6Ku K yCIMHOMY Onpocy

1. KaxkoBbI 11e7T1 COBPEMEHHBIX TEXHOJIOTHYECKUX MPOLIECCOB 3a PyOEX oM MPH MOATOTOBKE
MPUPOHBIX MaTEPHAJIOB K MPOBEICHUIO METAJUTYPTHUECKOTO TIPOU3BOACTBA?

2. Kakue crocoObl MOJrOTOBKH MPUPOIHBIX MaTepHaIOB UCIOIb3YIOTCA 3a pyOexkoM 1is
COBEPILICHCTBOBAHUS MPOLECCOB METAJUTYPIHUECKOTO MTPOU3BOICTBA?

3. Kakue coBpeMeHHbIE TEXHOJOIMUECKHE IPOLECChl HMEITCS 3a pyOexoM 1Jist
IpOOJICHNS U U3METTbUYCHUS MaTEPUAIIOB TP MOATOTOBKE K METAILTYPTHIECKOMY TIPOM3BOJICTBY?

4. Kakue coBpeMEHHblE TEXHOJOTHYECKHE MPOIeCcChl MMEIOTCS 3a pPyOexoM 110
TPOXOUYEHHIO U KJIacCU(UKAIIUH CHIITYYUX MaTepUAIOB?

5. Kakue coBpeMeHHbIE TEXHOJIOTHYECKHE TIPOLECCHl HMEITCS 3a pPyOexoM Mo
oborarieHus KeJIe3HbIX pya?

6. Kakue coBpeMEeHHblE TEXHOJIOTMYECKHE MIPOIECChl HMEIOTCS 3a pyOexoM 1o
YCPETHEHUIO MaTEPHUAIOB TIPH TIOJTOTOBKE K METAJUTYPIHYECKOM TPOU3BOJICTBY?

7. Kakue coBpeMEHHblE TEXHOJIOTHYECKHE NPOIECChl HMEIOTCS 3a pyOekoM IO
YIPOYHEHHIO arjioMepara’?

8. Kakue coBpeMeHHbIE Pa3HOBUAHOCTH arjioMepaiiy KeJe3HbIX PyA U KOHIEHTPAaTOB
UMEIOTCS 3a pyoexom?

9. Kakue wMwuHepanbl o00ecleuuBalOT pa3BUTUE arJioMepalMy JKeJIe3HBIX pyA U
KOHIICHTPATOB B COBPEMEHHBIX TEXHOJIOTHMYECKHX MPOIIEccax 3a pyoeskom?

10 KakuMu OCHOBHBIMHM ITOKa3aTeNsIMHU XapaKTEPU3YIOT PE3yJIbTaT MPH OlleHKe KauecTBa
arjoMepara B COBPEMEHHbIE TEXHOJIOTHYECKHE TIpolieccax 3a pyoexom?

11. Kakue COBpeMEHHBIE TEXHOJOTHYECKHE TIPOLECCHl HMEIOTCS 3a pPYOEKOM I10
MOJIy4EHHUIO OKAThIIIEH B METAJUTyprU4eCKOM ITPOU3BOACTBE?



12. Kakue coOBpeMEHHBIE TEXHOJOTMYECKHE IPOLECCHl HMMEIOTCS 3a pyOekoMm IO
MIPOU3BOACTBY ChIPBIX OKATHIIIEH?

13. Kakue coBpeMEHHbBIEC TEXHOJIOTHUECKUE MTPOIECCHl UMEIOTCS 32 PyOe)kKoM MO 30HAM
KOHBEHEPHON MaITUHBI JIJIs1 00XKUTa OKATHIIIEH?

14. Kaknie COBpeMEHHBIE TEXHOJIOTUYECKUE MPOIECCHl UMEIOTCS 32 pyOeKOM IO OIICHKE
KadecTBa OKATBIIICH?

Ilepeuensv 6onpocoe u 3a0anuil 011 NOO20MOBKU K 3a4emy:

1. W3noxxuTe OCHOBHBIE ONPENECIECHHUS M IOHATHUS, HCIOJIb3YyEMBbIE IO TEXHOJIOTHMHU
pecypcocOepexeHnss B TEOPUH IIPOLIECCOB IPOU3BOACTBA YyTyHA.

2. W3noxutre OCHOBHBIE OIPENEICHHUS] M TOHATHUS, MCIONb3yEMbIE IO KHHETHKE
IIPEBPALICHUN B TEOPUH ITPOLIECCOB MPOU3BOACTBA YYI'yHa;

3. Kakue nmoxa3zaTen UCHOIb3YIOT ISl XapaKTEPUCTHKHI TEXHOJIIOTUU PeCypcocOepexeHus
IIPY BOCCTAHOBJICHUH JKEJI€30PYIHOTO ChIPbs?

4. Kakue mnoxa3aTenu HCHOIb3YIOT [UISI XapaKTEPUCTUKU IapaMeTpOB KHHETHUKU
IIPEBPALCHUN ITPX BOCCTAHOBJICHUH JKEJIE30PYAHOIO ChIPbs?

5. KakoBa CyIIHOCTh TEXHOJOTMM pecypcocOepekeHUusi NpU TOPEHHHU TOIIMBA B
(bypMeHHBIX ovarax?

6. B uéMm mposBISETCS TEXHOJOTHU PECYpPCOCOEPEKEHHSI MPU OMpPEACSIomed poiu
CHJIOBOTO B3aMMOJICHCTBHS TOTOKOB IIMXTHI U ra3a?

7. B uém nposBIAIOTCA BO3MOXXHOCTh TEXHOJIOTMHM PECYpPCOCOEpEe EHUs] Ha OCHOBE
3aKOHOMEPHOCTSIX U3MEHEHUs TEMIIEPATyp B JOMEHHOM 1eun?

8. Kak u3MEHUTh KUHETHKY IpeBpallleHud B JOMEHHOM Neud JIsi JOCTH:KeHUs!
MAaKCHMMAJIbHON NMPOU3BOJIUTEILHOCTH 1 MUHMMAJIBbHOIO YIEJIBHOI0 PACX01a KOKca?

9. Kak u3MeHUTh KMHETHKY IpeBpallleHud AJA pecypcocOepexeHus obecnmevyeHrueM
POBHOIO €X0Ja MMNXTHI?

10. Kak y4uuThIBaTh TEXHOJIOTUU pecypcocOepekeHus NMPH OnpeaejieHHH NpeaebHOMH
CTeNeHH MCIO0JIb30BaHNs MOHOOKCH/AA yIIepoaa u Boaopoaa?

11. B uém nposiBisieTcsl TEXHOJIOTUU pecypcocOepexeHus npu GopMUpPOBaHUs YYT'YHA,
NEePBUYHBIX, IPOMEKYTOYHBIX M KOHECYHBIX HLIAKOB?

12. U3noxuTe TEXHOJIOTHIO pecypcocOepeXeHNs COBEPIICHCTBOBAHUEM DPACIIPEICICHUH
CEpBI B MpoIeccax MPOU3BOACTBA YyryHa?

13. OxapaktepusyiTe TEXHOJOTUU PECYpPCOCOEPEKEHHSI TMOCTPOCHHEM  alTOPUTMOB
aBTOMATU3UPOBAHHOIO YIPABJIEHUS JOMEHHBIM IPOLIECCOM.

14. Maiite ompeaelieHus pecypcocOeperamnmx MpoIecCoB: JBMXKEHHE IMXTOBBIX
MaTepHajioB NpHU 3arpy3ke B Ieyb, TOPEHUE TOIIMBA y (ypM, TEIJIOOOMEH B IIAXTHOHM IeYH,
JIBUKEHHE MaTepuaioB B I€4YM, JABM)KEHHE Tra30B B JOMEHHOM I€4M, BOCCTAaHOBJIEHHE U
(dbopMHpOBaHUE UyTyHa, IIABJIEHUE U [IIJTAKOOOpa30oBaHHUE.

15. KakoBbl MeToabl OOpaOOTKM JaHHBIX pecypcocOeperammumx 3KCIepUMEHTOB B
KOMILIEKCHBIX HCCIIEZIOBAaHUSAX MO Haubojee CYLIECTBEHHBIM IpolieMaM MNpeodpa3oBaHMs
CBONCTB py/, M3BJIEKAEMbIX U3 MECTOPOKICHU?

16. KakoBbl MeToabpl 00pabOTKM JaHHBIX pecypcocOeperaronmx 3KCIepUMEHTOB B
KOMIUIEKCHBIX UCCIIEOBAHUIX TI0 HanOoJiee CyIeCTBEHHBIM Mpo0ieMaM arjioMepanun?

17. KakoBbl MeToAbl 00pabOTKM JaHHBIX pecypcocOeperaronmx 3KCIepUMEHTOB B
KOMIUIEKCHBIX HCCJIEIOBAaHUSAX [0 HauboJiee CYIIECTBEHHBIM IpoliemMaM (pOpMUPOBaHUS
CBIPBIX OKATBIIIEH U UX 002Kkura?

18. KakoBbl MeToabl OOpaOOTKM JaHHBIX pecypcocOeperammumx 3KCIepUMEHTOB B
KOMIUIEKCHBIX ~ MCCIIEIOBAaHMSIX 10 HambOoyiee CYIIECTBEHHbIM NpobjemMaM IpoueccoB
BOCCTAHOBJIEHH S, IUIABJIEHUS U IVIAKOOOPA30BAHHSA B YCJIOBHSX JIOMEHHOM MJIABKH?

19. KakoBbl MeToabpl 00pabOTKM JaHHBIX pecypcocOeperarnmx 3KCIepUMEHTOB B
KOMIUIEKCHBIX HCCJIEIOBAHUAX II0 HamOosiee CYHIECTBEHHBIM MpobOjeMaM MpoueccoB MpH
KOHBEPTOPHOIi MJ1aBKe CTATU?



20. KaxoBbl MeToapl OOpabOOTKM JaHHBIX peECypcocOeperammux 3SKCICPUMEHTOB B
KOMIUIEKCHBIX MCCJIEIOBAHUAX II0 HambOosiee CYHIECTBEHHBIM IpobOjeMaM MpoueccoB MpH
IUIaBKe CTAJIM B JJIeKTporneyax”?

21. KaxoBbl MeToJbpl OOpabOOTKM JaHHBIX pecypcocOeperarmux 3KCIEPUMEHTOB B
KOMIUIEKCHBIX HCCJIEZJIOBAHUNA 110 Hauboyiee CyLIECTBEHHBIM Ipo0ieMaM MPOLEeCcCOB INpH
pa3jiuBKe CTAJN?

22. KakoBbl MeTOJbl OOpa0OTKM JaHHBIX pECypcocOeperalomux 3SKCICPUMEHTOB B
KOMIUIEKCHBIX HCCJIEIOBAaHUAX II0 HamOosiee CYUIECTBEHHBIM IpobOjeMaM MpoueccoB IpH
BbIIIaBKe (peppocniaBos?

23. KaxoBbl MeToJabpl OOpaOOTKHM JAaHHBIX pecypcocOeperammux 3KCIEPUMEHTOB B
KOMILICKCHBIX MCCIIEJIOBAaHMSX 110 HanboJiee CyIIECTBEHHBIM MPpOoOieMaM MOJy4eHusl NpsiMoro
BOCCTAHOBJICHHU ?

24. KaxoBbl MeTOJbl OOpa0OTKM JaHHBIX pECypcocOeperaomux 3SKCICPUMEHTOB B
KOMIIJIEKCHBIX UCCIIEZIOBAaHUAX 110 Han0oJiee CyleCTBeHHbIM IPo0aeMaM MoTy4eHHH Meau?

25. KakoBbl MeToabl OOpaOOTKM MJAaHHBIX pecypcocOeperarommx 3SKCIEPUMEHTOB B
KOMILJIEKCHBIX UCCIIEZIOBAaHUAX IO HanboJiee CyleCTBEHHBIM Ipo0OaeMaM MoJTy4eHHH HUKeIs?

26. KakoBbl MeTOApl OOpabOTKM MaHHBIX peCcypcocOeperarnx >KCIEPHMEHTOB B
KOMILUIEKCHBIX ~MCCJIEOBAHUAX 110 Haubojee CYyLIECTBEHHBIM IpoOiieMaM MOJy4YeHHH
aJloMuHuA?

27. KakoBbl MeToAbl O0paOOTKH JaHHBIX pecypcocOeperarmmux 3KCIepPUMEHTOB B
KOMIUIEKCHBIX HCCIIEJOBaHUSIX MO HauboJiee CYLIECTBEHHBIM MpodOjeMaM MpOLeccoB INpH
MOJIy4YeHHH MeTAJJIMYeCKOro THTAHA M MMTMEHTHOI0 THOKCH/AA TUTaHA?



IMPUJIOKEHUE 2

OneHouHble CPEeACTBA 171 IPOBEACHMSI IPOMEKYTOUHOM aTTeCTalluu

a) [lnanupyemsble pe3yabTaThbl 00y4eHHs U OLIEHOYHbIE CPeACTBA /1JIsl IPOBeIeHUs
MPOMEKYTOYHOM aTTEeCTALMU:

CTpyKTypHBIi
3JEMEHT
KOMITIETEHIINH

[Tnanupyemble pe3yabTaThl
00y4eHus

OneHouHble CpeICTBA

KHC-1 Cnioco6en aHau3upoBaTh CYIIECTBYIOIINE TEXHOJIOTUHU MOTYYSHHsI METAILJIOB U CILJIABOB

3HaTh 000CHOBaHUS u | Ilepeuens meopemuueckux 6onpocos K 3auémy:
ONTUMU3ALHIO 1. Hosele pecypcocOeperaroniye  TEXHOJIOTUU
TEXHOJIOTUIECKUX NpoueccoB npeodpa3oBaHus CBOICTB pyi,
IPOLIECCOB HOJIy4EeHHUS U3BJIEKaeMbIX U3 MeCTOPOKICHMIA..
NEePCIEKTUBHBIX 2. Hosple pecypcocOeperaionme TEXHOJIOTUU
MaTepHaoB U NPH arJI0MepanmH.
npou3BoacTBO w3  HuUX [3. HoBble pecypcocOeperaionme TEXHOJIOTUH
HOBBIX U3/IeNuil; npu GopMUPOBAHMM M 00KMI'e OKATHIIIEH.

4. HoBple pecypcocOeperamnme TeXHOJIOTHI
NPOLECCOB BOCCTAHOBJICHHUS, IJIABJICHUS H
IJIAK000pa30BaHUA B YCJOBHSAX JOMEHHOI
IJIABKHU.

5. Hosele pecypcocOeperaronie TEXHOJIOTHU
KOHBEPTOPHOM MJIABKH CTAJIH.

6. HoBele pecypcocOeperarmomme TEXHOJIOTUN
IJIABKHU CTAJIN B JIeKTpoOIeyax.

7. Hosple pecypcocOeperaronme TEXHOJIOTUU
Pa3JUBKH CTAJIH.

8. HoBwle pecypcocOeperaronie TEXHOJIOTHU
BBIILIABKH (PeppoOCIIABOB.

9. HoBele pecypcocOeperaronye TEXHOJIOTHA
NoJTy4eHMs Kese3za NpSIMOTO
BOCCTAHOBJICHHS.

10. HoBele pecypcocOeperaromue TEXHOJIOTUU
NOJTYy4YeHHUsT MeH.

11. HoBele pecypcocOeperaronye TEXHOJIOTHU
MOJTy4YeHHs] HUKeJIS.

12. HoBele pecypcocOeperaromye TEeXHOIOIHU
MOJTy4YeHHs ATIOMHUHUSL..

13. HoBble pecypcocOeperaroiiye TEXHOJIOTUU
MOJIy4eHHsI MeTA/LUIMYeCKOro THUTaHA M
MUTMEHTHOT0 ANOKCH/Ia THTAHA.

Ymern aHaJIM3UPOBATH Ilpumepnvle npakmuueckue 3a0anun:
TEXHOJIOTUIECKHE [TpoBectn 0030p JTUTEPaTypHI o
IIPOLIECCHI MOJIy4YeHHUs | pecypcocOeperarommum TEXHOJIOTUSIM npu
NEPCIIeKTHBHBIX MTPOU3BOJICTBE PA3JIMYHBIX ITUXTOBBIX MAaTEPHATIOB
MaTepHaoB U | METaJUTyprUYECKOr0 IPOU3BOJICTBA.
npou3BoacTBO W3  HUX | CocTaBUTh  aHHOTAIUU 10  BBIABJICHHBIM
HOBBIX M3JI€IHHA C Y4ETOM | HCTOUHUKAM
TIOCTIEICTBHH JUist | BRIIBUTR ~ KITIOWEBBIE  CIIOBA B BBISIBICHHBIX
o0miecTBa, HKOHOMHKH U | MCTOUHHKAX

JKOJIOTHH,

Pa3paborate TecTOBbIE 3aJaHUS 171 YIITyOIEHHOTO
M3y4eHusl Hanbosee CylecTBeHHON HH(OopMaI.




CTpyKTypHBII

[Inanupyemsble pe3ynbTaThbl

3IEMEHT OueHoYHbIE CPEACTBA
o0ydeHus
KOMIIETEHIINH
Bnanets - HaBBIKAMU  OIMCAHWUA | 3a0aHUA Ha peuieHue 3a0ay:

IIPOLIECCOB MOJTy4YEeHUs
MEPCIIEKTUBHBIX
MaTepHuajoB u

MPOM3BOACTBA M3  HUX
HOBBIX HU3EIUH.

[To mpexacraBneHHOI B 00pa30BaTEIbHON TIOpTAlie
METO/IMKE BBIIIOJIHUTh PAacYET
pecypcocOeperarouiie nyTéM CHUKEHUs
YZIEIBHOIO Pacxo/a KOKCa YBEJIUYEHUEM
COZEPIKAHUS JKeJe3a B IIMXTE JOMEHHOM MEYH.

0) Ilopsinoxk mpoBeneHHs] MPOMEXKYTOYHOH ATTECTANMH, NMOKA3aTeJM U KPUTEPHU

OICHUBAHUA:

[TpomesxyTounas arrecranus o aucuuiuinie « TexHonoruu pecypcocOepexeHus B 4€pHOM
METAJITYPIUHM» BKJIIOYAET TEOPETUUYECKHE BOIIPOCHI, TO3BOJIAIOIINE OLICHUTh YPOBEHb YCBOCHMS
0o0y4aroluxcsl 3HaHUM, U BBIIOJIHEHUE 3aJJaHUsl, BBISIBIIAIOIIETO CTENEHb C(HOPMUPOBAHHOCTH
yMmeHuit u Bnajnenuil. [lpoogurcs B popme 3auera.

3ayer TO MJAHHOW JUCHUIUIMHE TIPOBOAMTCA B BHJIE COOECEIOBAaHUS B paMKax
TEOPETUYECKUX BOIIPOCOB, BEBIHOCUMBIX Ha 3a4eT W/WJIM BBIOJIHEHUS 3a/laHHUH.

IMoka3aTeu U KPUTEPUH OIIEHUBAHUSI 324€TA:

— Ha OIICHKY «3a4TeH0» — 00YyYaIOUIHICs IEMOHCTPUPYET BBICOKUI yPOBEHb CHOPMUPOBAHHOCTH
KOMITETEHIIHI, BCECTOPOHHEE, CUCTEMAaTHYECKOE U TIIyOOKOe 3HaHHE Y4eOHOro MaTepuaa,
CBOOO/THO BBIMOJIHSCT MPAKTHYECKUE 3aJaHHsI, CBOOOTHO OTEPUPYET 3HAHUSMH, YMECHUSIMH,
MPUMECHSICT UX B CHUTYaIlUSIX TTOBBIICHHON CIIO)KHOCTH;

— Ha OLICHKY «He 3auTeHo» (2 Oana) — o0yyarouuiics 1eMoHCTpupyeT 3HaHus He 6onee 20%
TEOPETUIECKOT0 MaTepraa, JOIMyCKaeT CYIIeCTBEHHBIC OMTUOKHU, HE MOXKET MOKa3aTh
MHTEJJIEKTyalbHbIe HABBIKM PEIIEHUS POCTHIX 3a/1ad.




