MHUHHCTEPCTBO HAYKH W BBICILIEI'O OBPA3OBAHHA
POCCHHCKOHW GEJEPALIMH

denepanbHoe rocyapereetoe 610KeTHOe 00Pa30BaATENILHOE YUPEKICHHE
BoiciIero obpazoBanus
«MarHMTOropeKii rocy IapCTBeHHbIH TeXHHYeCKui ynusepeurer um. [ H.
Hocosa»

YTBEPKJIAIO
Hupexrop UMMuM
« .~ A.C.Casunos

04.02.2025 r.

PABOYASI ITPOI'PAMMA JTHCHHUIIVIMHBI (MOAY.JI51)

ITHPPOMETA/T/IYPIHYECKHE ITPOIECCHI H AI'PEI'ATBI

Hayunas cneumansHoOCTb
2.6.2. Merainyprus 4epHbIX, UBETHBIX H PEAKHX METAILI0B

YpoBenb BbiCLIEro 00pa3oBaHus - HOArOTOBKA KaJAPOB BbICILICH KBaIM(pUKALMH

®opma obyuenus
O4Has

Huctnryr/ gakynasrer  MHCTHTYT MeTALIYPrin, MalIHHOCTPOSHUS M MaTepraooOpaborku

MeTtauyprum 1 XHMHYECKMX TEXHOJIOTHi
2
3

Maruuroropek
2025 ron



Pabouas nporpamma cocrasiena Ha ocHoBe DI'T (npukas MunoOpuayku Poccun or
20.10.2021 r. Ne 951)

Pabouas nporpamma paccmorpena n 0100peHa Ha 3aceanun kadeaps: Merannypruu u
XHMHHECKHX TeXHOIOIHi

29.01.2025, nporokon Ne 5 7
3as. kadeapoit / ' A.C. Xapuenko

Pabouas nporpamma o106pena meroauueckoit komuceneit UMMuM
04.02.2025 r. nporokon Ne 4 - _
[Ipencenarens _ _ A.C. CaBunos

Pa6ouas nporpamMma cocrasieHa: /g_\
npodeccop kadeapst MuXT, 1-p TexH. Hayk /€K, Cubararynnun

Peuensenr:
Yaen amcceprauuonHoro cosera [ 212.111.01 3as.kadeapoit oluieit merannypruu
10xuo0-Ypansckoro roCy1apcTBEHHOIO YHUBEpPCHTETA 5 J-p TEXH. HayK

- e & . B. Yymanos




JIner aktyaam3zanuu pado4eil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2026 - 2027
y4eOHOM TOJTy Ha 3aceanuu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

[Iporokom ot 20 r. Ne
3aB. kadenpoii A.C. XapueHko

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM TOJTy Ha 3aceannu Kageapsl MeTaTypruu U XUMHYECKUX TEXHOJIOTHI

IIporokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKo
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3aB. kadeapoii A.C. XapueHko
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y4eOHOM roy Ha 3aceqaHuu Kadeapsl MeTamTyprud ¥ XUMHYECKUX TEXHOJIOTHMA

IIporokom or 20 . Ne
3aB. kadeapoii A.C. XapueHko




1 Ilesin ocBOEHMSI IMCUMILTUHBI (MOIYJISA)

yrayOieHue acrvpaHTaMH 3HAHUM MO0 OCHOBHBIM IMpoOjeMaM MPOU3BOJACTBA UyTryHa B
JIOMEHHBIX Ie4aX W MPUMEHEHMM 3TUX 3HAHUM MpPU MOCTAHOBKE M PEIICHUU KOHKPETHBIX
TEXHOJIOTUYECKHUX 3a7jady IPOU3BOJCTBA, & TaK K€ B YINIyOJEHHOM HW3YYEHHUM acCHUpaHTaMU
COBPEMEHHOM KOHCTPYKILIMU arperaToB MW TEXHOJIOTUM BBHIIUIABKH CTaJd B KOHBEpTEpax H
JYTOBBIX AJIEKTpPOIICYaX.

2 KomnereHuuu odyuyarierocsi, fopMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIJIMHBI (MOYJIS) U IJIAHUPYEMbIe Pe3yJbTAThl 00y4eHust

B pesynbTaTe ocBoeHuUs quCHUIITUHBI (Moayds) «[luppoMeramnypruieckue npoecchl u
arperarbl» 00yJaronuiics JOHKEH 00J1a/1aTh CIACAYIOIIMMHA KOMIIECTCHITHSIMH:

KHC-1 Cnocoben aHanu3upoBaTh CYIIECTBYIOIIME TEXHOJIOTUU TMOJYYEHUS METAJUIOB M
CIJIAaBOB

KHC-2 ChoocobeH HCIOIb30BaTh TCOPCTUYCCKHUEC 3HAHUA A1 COBCPIICHCTBOBAHMAA
CYIICCTBYOIIUX N p33pa6OTKI/I HOBBIX IIPOLECCOB IOJIYYCHUSI MCTAJIJIOB U CIIJIaBOB




3. CTpyKTypa, 00bEM U colepKaHue TUCHHUIINHBI (MOIYJIs)
OO01mast TpyT0eMKOCTh JUCIUTIIMHBI COCTABIISIET 2 3a4ETHBIX SIUHUI] /2 aKa/l. 4acoB, B TOM YHCIIE:
— KOHTaKTHas paboTa — 42 akaJl. 4acoB:

— aynuTopHas — 42 akaJ. 4acos;
— pHeayautopHas — 0 akaj1. 4acos;

— caMmocTosiTenbHas padora — 30 akaj. 4acos;

dopma aTTecTaluy - 3a4ET

Paznen/ Tema
JUCIUILIMHBI

Cemectp

AynutopHas
KOHTaKTHas pabora
(B akaj. yacax)

Jlek.

[PaKT. 3aH.

CamocrosTenbHas
paborta cTymeHTa

CDopMa TEKYLIETO KOHTPOJISI YCII€BAEMOCTH
u
HpOMe)I(yTO‘{HOﬁ aTTeCTalunu

1.1

1.1 Broanas neknus. O0beM U cojepikaHue
Kypca. CBsi3b ¢ APYTrUMH AUCIUILTTHAMH.
Metoauku ~ ompeseieHUs  MoKaszarenel
KayecTBa LIMXTOBBIX MaTepHaJoB
noMeHHO# TtuiaBku. Ilytm QopmupoBanus
aKTyaJIbHOW HayYHOW W TMPOW3BOJCTBEHHOU
MpoONeMaTHKH B METALTYPTUH YYTyHA.
Marpuna 3arpy3ku

VYerHbIi onpoc

1.2 TTocraHoBka u pelicHue
HAyYHO-TIPOM3BOACTBEHHBIX  MpoOiIeM B
cBs3u ¢ pazButueM OAO «MMK».
IIpobnembl U 3afayul TEOPUUM M IPAKTUKU
JIOMEHHOI IUTaBKH o CHJIOBOMY
B3aUMOJICHCTBHIO IOTOKOB IIMXTHI U rasa.

VYcTHBIH onpoc

13 ITpoGuemsl TEXHOJIOTHYECKOTO
obecrieyeHust xoza IPOLECCOB
BOCCTAHOBJICHHA IIO BBICOTC H CCUYCHUIO
JIOMEHHOH MNeYuM M XapaKTepU3YIOIUX HUX
nokaszareneid.  [Ipobnembl  obecrnedeHus
HOBOT'O xoza IUTaBJICHUS u
[JIAKOOOPa30BaHUS MO BBICOTE U CEUCHHUIO
JIOMEHHOM neyu; MoKazaTeJe,
XapakTepHu3ylollue CBOMCTBA 4YyryHa H
IITaKa.

VYcrHblil onpoc, npakTudeckas padora

14 PazButne
BBICOKOKaYEeCTBEHHOTO 110  COAEPIKAHUIO
ceppl uyryHa. [IpoOnemMbl U  3agaud
3¢ deKTUBHOM TEIUIOBOH pabOThl JOMEHHON
neuu. [IpobieMsl M 3amadd, CTOSIIUE IPH
rIyOoKoi epepaboTke TOMEHHOTO IITaKa.

MMPOU3BOJACTBa

Konrponbnas paboTsl

1.5 3HaueHue BBITUIABKH CTaNX B PEIICHAN
OCHOBHBIX  3aJa4 e¢  MpPOM3BOCTBA.
IIpuHUMNIHANBHBIE  OCHOBBI  TEXHOJOTHH
BBITUIABKH cTanu " KOHCTPYKIMH
CTaJICIJIABUJIbHBIX ~ arperaTtoB, OCHOBHbBIE
HampaBieHus uX pa3Butus. OcoOCHHOCTH
KOHCTPYKIIMU COBPEMEHHBIX KHCIOPOIHBIX
KOHBEPTEPOB M Ta300TBOMSIIETO TPaKTa,
poOIeMBI ¥ HAIIPABJICHUS WX PEIICHUS.

IMpakTuueckas padora

1.6 AspoamHAMUKa CTPYH Ta3a-OKHUCIHTENS
B KOHBEPTEPHOU BaHHE: ob1ue
3aKOHOMEPHOCTH JIBUKEHUS Ta30BbIX CTPYH,
UCTEYEHHE Ta3a 4epe3 CBEPX3BYKOBOE
COIUIO, CTPOCHHE CBEPX3BYKOBOW CTpYH.
CrpoeHHe PeakLUOHHOH 30HbBI U CTPYKTypa
KOHBEPTEPHOH  BaHHBI IPH  PasHbBIX
crnoco0ax 1ojauu KMCIOPOAHOIO AYThsl.

VYeTHBI onpoc

1.7 7. OcHOBHBIE PEaKIUN OKUCIUTEIBHOTO
pabUHUpPOBaHHS:  OKHCJICHHE  YIJepoja,
KpeMHUS, MapraHua 51 ¢docdopa.
OcobeHHOCTH — Iecyiab(ypanuu  Meraia.
JyTbeBoH, IIJTAKOBBIA U TEIUIOBOU PEKUMBL
KTaCCUYEeCKOH  TEXHONOTHMHM  BBIIUIABKH
crami.  KoHBeprepHble  mpoleccsl €
KOMOWHHMPOBaHHO# MPOIYBKOIA.

VYcTHbI onpoc, npakTHyeckas pabora

1.8 Koncrpykuus cospemennoi JICII, ee
OCOOEHHOCTH. OnekTpudeckast JyTa.
PerynupoBaHue 3JIeKTPHIECKOT0 PEKIMAa.

KounrponbHas paboTta

1.9 OcHOBHBIE METOABI BEACHMS IIABKH B
JCII, ocobennoctu u paznuyus. OCHOBHBIC
npopunu mnasku B JICIL.  IlnaxoBsiit
pexuMm mnaBky. Temnosas pabora JCIL
OcHoBbl BbimnaBku B JICII nerupoBaHHBIX
cTaneu

3ammra KOHTPOJILHOU PabOThI

Hroro no pazneny

21 21

30

Wroro 3a cemectp

21 21

30

3a4éT

Hroro no JAUCHUIIINHE

21 21

30

3a4cT




4 OueHoYHBIE CpeACcTBAa AJisl NIPOBeeHNs TeKylel 1 IPOMeKyTOYHOM
aTrecTanuu
[IpencraBneHsl B IPUIIOKEHUH 2.

5 YueOHO-MeTOANYecKOe M MHGOPMAIMOHHOE 00ecevyeHHe JUCITUIIIMHBI (MOYJIs1)

a) OcHoBHas auTEpaTypa:

1. Pomantees, 10. [1. Metaiutyprus TsDKEIBbIX [BETHBIX METAJLIOB : ydyeOHOe mocobue /
1O. II. PomanteeB, C. B. beictpoB. — MockBa : MUCHUC, 2010. — 575 c¢. — ISBN
978-5-87623-173-4. — Tekcr : anektpoHHbii // JlaHb : 3IeKTPOHHO-OMOINOTEYHAs CUCTEMA., —
URL.: https://e.lanbook.com/book/117036

0) JlonmotHuTe/IbHASI IUTEpaTypa:

1. MopaueBckuii, A. I'. TepmoauHaMuyeckne pacueThl B XUMHUU M METALIYprUU .
yuebnoe nocobue / A. I'. Mopauesckuii, U. b. Cnaaxos, E. I'. ®upcosa. — Canxr-IleTepOypr :
Jlanp, 2018. — 208 c. — ISBN 978-5-8114-3023-9. — Tekcr : snektponnsiii // Jlane :
3NeKTpoHHO-O0MOIMoTeunas cucrema. — URL: https://e.lanbook.com/book/104851

2. Menbanuenko, A. C. CTaTUCTHUECKUN aHAINU3 B METAJUTYPTrUU U MaTepHAIOBEACHUH !
yueOnuk / A. C. Menbauuenko. — MockBa : MUCHC, 2009. — 268 c. — ISBN
978-5-87623-258-8. — Tekcr : snekrponusiii // JlaHb : 2IeKTPOHHO-OMOIHOTEYHAS CUCTEMA. —
URL: https://e.lanbook.com/book/117015

3. Kyuepse, b. B. MopgenupoBanue mnpoueccoB u OOBEKTOB B METAJLTyprHH.
Mozenu-poBaHue ¥ ONTUMH3ALKUS POIECCOB JIMCTOBOM MPOKATKH : yueObHoe mocodue / b. B.
Kyueps-es, B. b. Kpaxr, II. }O. CokonoB. — Mocksa : MUCHUC, 2009. — 63 c¢. — Teker :
aneKTpoH-HbI [/ JlaHb . DJIeKTpoHHO-OmOnmoreunas  cucrema. —  URL:
https://e.lanbook.com/book/116998

B) [Iporpammnuoe o6ecnieuenne u UntepHer-pecypcebi:

IIporpammHoe obecnieueHue

Haumenosanue .
10 Ne norosopa Cpoxk neiicTBHS JTUIEH3UH
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional
7Zip CBOOOJTHO pacrpoCTpaHsIeMoe 06ecCpovHO
FAR Manager CBOOOJTHO pacrpoCTpaHsIeMoe 06ecCpovHO

Hpocbeccuonaﬂbm,le 0a3mbl JAAHHBbIX U I/[H(l)OpMaIII/IOHHI)Ie ClIPaBOYHBLIC CUCTEMbBI

Hassanue xypca Cchuika
Poccniickas  I'ocynapcTsennas  Gubnnotexa. https://www.rsl.ru/ru/4readers/catalogues/
Karamoru
denepanbHOE  TOCYIapCTBEHHOE  OOKETHOE
yUpexKIeHUE «DenepanbHBIN unctutyt | URL: http://www1.fips.ru/

HpOMLIIJ.IJIGHHOfI COOCTBEHHOCTHY»

HanmonansHas nHbOpMamoHHO-aHATUTHYECKAsT
cucreMa — Poccuiickmii wHaekc Hayunoro [ URL: https://elibrary.ru/project risc.asp
nutuposanus (PMHII)
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ITPUJIOKEHUE 1

Y4yeOHO-MeTOoAUYeCKOe 00ecTieYeHrne CAMOCTOSITeIbHOI padoThl 00y4yaromuxcs

1. [lo pucuuniamHe NpPeayCMOTpEeHa ayAuTOpHas M BHEAyJUTOpHas
camMocTosiTeNlbHast paboTa OOydaroUIMXcsi, KOTOpas MPEAIojiaraeT  BBIMOJIHEHHE
MPAKTUYECKUX padoT.

2. [TpumepHBbIC TPAKTUIECKHE 3aIaHUS:

3. BsaumopeiictBue Hayku W TNPOU3BOJACTBA M KOMIUICKCHBIH aHaIu3
pooJIeM.

4, Bo3nukHoBeHHe  mpoOiaeM M HEOOXOJAMMOCTH WX  PEIICHHS,
00YCIIOBJICHHBIX XOJIOM Pa3BUTHUS MTPOU3BOJICTBA. MaTpwuIla 3arpy3Ku JOMEHHOW TeUH

5. [TIpoGnembr poctmwkeHuss 3PGEKTUBHOTO peXUMa TOPEHUS KOKca H
TOTUIMBHBIX JOOABOK y (hypM JOMEHHOM IMeYu M XapaKTePU3YIONINX UX IMOKa3aTeIeH.

6. OcHoBHbIE TpeOOBaHUS 110 CUJIOBOMY B3aUMO/ICUCTBUIO TOTOKOB IIUXTHI U
ra3a Juisi JOCTH)KCHHS HAWTYYIIUX Pe3yJIbTaTOB JJOMEHHOW IIJIaBKU

7. [TpoGiembl o0OecrieueHrs Xo/ia MPoLeCcCOB BOCCTAHOBJICHHUSI TI0 BBICOTE U
CEUYEHHIO JOMEHHOM MEYH U XaPaKTEPU3YIOIINX UX IMOKa3aTeNei

8. AHanu3 xoJa IJIABJICHUS M IIJIAKOOOPa30BaHMsS MO BBICOTE M CEUCHUIO
JIOMEHHOM MeYM; OKa3aTelel, XapaKTEPU3YIOIINE CBOMCTBA YyryHa U NUIaKa

9. 3HAKOMCTBO C aBTOMATH3WPOBAHHBIMH OOYyYalOUIUMH CHCTEMaMU [0
BBITVIABKE CTAJIM B KOHBEPTEPAX M IJICKTPOAYTOBBIX IeYax.

10. W3ydeHrne KOHCTPYKIIMM KOHBEPTEpA W TEXHOJOTHHU BBIIIABKHU CTAlld Ha
UMUTATOPE — TpeHaxepe «MaIlIHHUCT JUCTPUOYTOPaAY.

11. W3ydeHrne KOHCTPYKLHUHU AJIEKTPOAYTOBOI MEeUM U TEXHOJIOTMH BBITUIABKU

ctanu Ha umuTaTope — TpeHaxepe «Cranesap ACII».

IlepeyeHb BONPOCOB /I NOATOTOBKH K YCTHOMY OIIPOCY M 3a4eTy:

1 IIpoduns pabodero mpocTpaHCTBA KHUCIOPOAHOTO KOHBepTepa. BmecTumocTh u
yeabHbIA 00beM KOHBepTepOoB. COOTHOIIEHHE OCHOBHBIX TapaMeTPOB KOHCTPYKILIUU.

2 OcoOEHHOCTH KOHCTPYKIIMHU JIyTOBOM 3JIEKTPOTIEUH.

3 ®yrepoBKa KOHBEpTEpa: MaTepHallbl U €€ CTOMKOCTb.

4 Bonooxnaxaaemsbie s5ieMeHThI JICII.

5 Knnaccugukanus oxnaanrenel KOHBEPTEPHBIX I'a30B.

6 OcoOGeHHOCTH KOHCTPYKLUH razootBosiero tpakra JCII.

7 llemeynaBnuBaroniue amnmapathl: 3((OEKTHUBHOCTh, TOCTOMHCTBA W HEIOCTATKHU.
Oco0eHHOCTH «MOKPOI» U «CYXOi» OUUCTKHU T'a30B.

8 T'a300TBOAsIIINE TPAKTHI KUCIOPOJHBIX KOHBEPTEPOB MPHU paboTe C JOKUTAaHUEM U O€3
JIO’KMTaHUsI MOHOOKCHU/IA YIiiepoaa.

9 3aKOHOMEPHOCTH JIBU)KEHUS T'a3a 110 KaHalaM [IEPEMEHHOI0 CEeUEHUsI.

10 Xapakrepuctuka coria JlaBanst u pexxuMbl ero paOboTHI.

11 Ctpoenue cBepX3BYKOBOIl CTPYH.

12 CtpyKkTypa KOHBEPTEpHOM BaHHBI MIOCIIE 3AJIUBKU KUIKOTO YYT'yHA.

13 OcHoOBHBIE TpoLIECCHI B NEPBUYHOM PEAKIMOHHOM 30HE NpPH NPOAYBKE MeETajlla
KHCIIOPOJIOM.

14 OcHoBHBIE TTPOIIECCH BO BTOPUYHON PEAKIIMOHHON 30HE MPH MPOTYBKE KHUCIOPOIAOM.

15 CtpykTypa peakiIMOHHOW 30HbI IPU MPOAYBKE METaa CBEPXY.

16 Posib OKCHIIOB kKeme3a B OKUCIUTENbHBIX MPOIECCAX PEAKIIMOHHOW 30HBI.

17 OcoOeHHOCTH OKUCIIEHUS yriepoJia B KuciopogHoM kouseptepe u JICII.

18 Xapakrtep okuciaeHUsI KPEMHUS M MapraHiia B KuciopogHom kouseprepe u JCIL.

19 IToBenenue dhochopa Bo BpeMst MPOAYBKH B KUCIOPOTHOM KOHBEpPTEPE.

20 Ob6pazoBaHue NIIAKO-METAUIMYECKON SMYIIbCUU B pabodeM MPOCTPAHCTBE arperara.

21 Ponb KOpOJIbKOB MeTalljla B OKUCIUTENBHBIX POLIECCaX.



22 Bbixon ®uaKOro Metajuia B kuciaopoanoMm kouseprepe u JACIL.

23 Ocob6ennoctu necynbdypannn Metaiia B kouseprepe u JICII.

24 KoHBepTepHbIN Ta3: COCTaB, TEMIIEpaTypa, 3albUICHHOCTb.

25 Ocob6ennoctu razooopazoanus B JICII.

26 M3MeHeHue cpeHel TeMIiepaTypbl MeTauIa 110 XOAY IUIaBKHU.

27 JlyTbeBOM pEeKUM KJIACCUYECKOW TEXHOJIOTMH KUCIOPOAHO- KOHBEPTEPHOM IJIABKH.
28 Ill1akoBbIii peKUM KIACCUYECKON TEXHOJIOTUU KUCIOPOIHO- KOHBEPTEPHOM TIIIaBKH.
29 INoka3zaTenu nUIakooOpa3zoBaHUI U UX U3MEHEHHS 110 XOAY TUIaBKH.

30 KomOuHMpOBaHHast MPOAYBKa KOHBEPTEPHOW BaHHBI: CIIOCOOBI M PEareHTHI.

31 dyTheBbie yCTpOCTBa IPU MPOTYBKE METAJLIA.

32 Ocobennoctu amekrpudeckoro peskuma J[CIL.

33 Tennosas pa6ota JICII.

34 OcHoBHbIE MeTObI BesieHus m1aBku B J[CII.

35 BapuanTsl TexHosioruu miaBku ctanu B J{CIL.

36 Oco0eHHOCTH BHIMIABKH JiernpoBanHbIx cranel B JJCIL.

IIpumepHas koHTpoJIbHasE padoTa (KP)

CrpoekTupoBaTh M  OCYHUIECTBUTh KOMIUJIEKCHBIE HCCIIEZIOBAaHUS, B TOM 4HCIE
MEXIMCUUIUIMHAPHBIE, HA OCHOBE ILIEJIOCTHOI'O CHCTEMHOI0 HAy4yHOTO MHPOBO33PEHUS C
UCIOJIb30BaHUEM 3HAHUN B 00JaCTU UCTOPUU U (PUIIOoCO(DUU HAYKU ITyTEM BBIIOIHEHUS 3aJaHUs
no rteme «Pa3paboTka TEXHOJOIMYECKOIO pEXKHMMa, OOECHEeUMBAIOIIEIO IOBBILLIEHUE
MMPOU3BOJUTCIIbHOCTHU I[OMGHHOI‘/‘I ey  yJIIyYIUICHHUCM  meramiypruyeckux cBoiictea  chipps» IS
NepCcOHN(UITMPOBAHHOTO BapHAHTA YCIOBUI pabOTEHI.

Crucok peKOMeHAyeMbIX HCTOYHHUKOB

1. Cubararymmn C.K., BaranoB A.W., IIpoxopor W.E., Maiioposa T.B. Pacuér
TEXHUYECKHUX T[I0KazaTesiell JOMeHHOW Iu1aBku. Marnuroropek: M3n-Bo MarHuToropek. roc.
TexH. yH-Ta uM. [.11. Hocoga, 2011. 72 c.

2. Cubararymmn C.K., Xapuenko A.C. Meramnypruyeckue CBONCTBa Kele30pyIHOrO
CeIpbsi: YuebHoe nocobue. Maruuroropek: M3n-Bo Marauroropek. roc. Texs. yH-ta um. I.U.
Hocoga, 2018. 150 c.



INPUJIOXKXEHUE 2
OueHovHbIe CpeaCTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

a) H.]IaHI/IpyeMbIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBEACHUSA l'[pOMe)KyTO‘IHOi/i arrecramum.:

Kon Nuaukarop 10cTUKeHUs
OuneHoYHBIE CpPeICTBA
HHIMKATOpAa KOMIIETEHIHMH
KHC-2: CnocobeH UCIIONIBb30BaTh | [lepeuens meopemuueckux 60Npoco8 K IK3ameH).
TEOPETUUECKHE 3HaHUA i | 1. KakoBbl 11€511 COBPEMEHHBIX TEXHOJIOIMUECKUX MTPOLIECCOB 3a pyOEKOM MPHU MOATOTOBKU MPUPOIHBIX

COBEpIICHCTBOBAHUS  CYIIECTBYIOIIMX U [ MaTepuasioB K MPOBEICHUIO METAITYPTUYECKOTO MPOU3BOACTBA?

pa3paboTKM HOBBIX mporeccoB moxydeHus | 2.Kakne crnocoObl TOATOTOBKH MPUPOAHBIX MATEPHAIIOB HUCIOJB3YIOTCS 33 pyOeKOM IS
METaJIJIOB U CIIJIaBOB COBEpIICHCTBOBAHUS MTPOLIECCOB METAJUTYPTrUYE€CKOr0 IPOU3BOICTBA?

3. Kakue coBpeMEHHBIC TEXHOJIOTHYECKHE IPOIECChl HMMEIOTCS 3a pyOe)oM JUIsi JPOOJICHHS H
M3MENbYCHHS] MAaTePHAIOB MPHU MOJTOTOBKE K METAILTyPrUUeCKOMY MTPOU3BOJICTBY?

4. Kakue COBpPEMCHHBIE TEXHOJOTHYECCKHE IIPOIECCHI HMMEIOTCS 3a pPYyOEKOM [0 TPOXOUCHUIO U
KJ1acCU(UKALIUU CHITYYUX MATEpUAIOB?

5. Kakue coBpeMeHHbIC TEXHOJOTHYECKHE MPOIIECChl UMEIOTCS 32 PyOEIKOM M0 0OOTaIIeHHUs KEJIe3HBIX
pya?

6. Kakue coBpeMeHHbIE TEXHOJIOTHYECKHE MTPOIIECCHl UMEIOTCS 32 PYOEIKOM IO YCPEeTHEHHIO MaTepHUAIIOB
MIPH MOATOTOBKE K METAJUTYPTHYECKOM MTPOU3BOJICTBY?

7. Kakue coBpeMeHHBIE TEXHOJIOTHIECKHE MPOIIECCH UMEIOTCS 32 PYOEKOM I10 YIIPOYHEHUIO arjiomepara’?
8. Kakue coBpeMeHHbIE Pa3HOBUIAHOCTH ariioMepaluu JKeJNe3HBIX PYyJ U KOHIIEHTPATOB HMMEIOTCS 3a
pyoexom?

9. Kakue wmuHepanbl oOecneduBarOT pa3BUTHE arjoMEepaliH KeJNe3HbIX pPYyA U KOHIICHTPAaTOB B
COBPEMEHHBIX TEXHOJIOTHYECKX Ipolieccax 3a pyoexom?

10 KakuMu OCHOBHBIMH MMOKa3aTeNsIMU XapaKTEpU3YyIOT pe3yabTaT MPHU OlEHKE KayecTBa arjioMepara B
COBPEMEHHBIE TEXHOJIOTHUECKHUE Tpolieccax 3a pyoexom?

11. Kakue coBpeMeHHBIE TEXHOJOTHYECKHE TMPOIECCHl HMEIOTCS 3a pyOekoM MO  MONYYECHHUIO
OKaTBIIIIaCH B METAJLTYPTrUIECKOM ITPOU3BOJICTBE?

12. Kakuie COBpeMEHHBIE TEXHOJIOTUYECKUE MPOIECCHl UMEIOTCS 3a PYOEKOM MO MPOU3BOJICTBY CHIPHIX
OKaThIIIEnH?

13.Kakue coBpeMeHHBbIE TEXHOJIOTHUECKHUE MPOIECCHl UMEIOTCS 3a PyOeKoM MO 30HaM KOHBEHEpHOM
MAIUHBI IS 00)KUTa OKATHIIIEH?

14. Kakue coBpeMeHHbIE TEXHOJIOTHYECKHE MPOIIECChl UMEIOTCS 32 PYOEKOM IO OIICHKE KaueCTBa
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OKaThIIIEH?

IIpumepuvie npaxmuueckue 3a0aHus:

IIpoBectn 0030p nuTepaTyphl 1O OleHKe J(P(HEKTUBHOCTH TEXHOJOTUYECKHX MPOIECCOB MPHU
MIPOU3BOJICTBE PA3JIMYHBIX IIUXTOBBIX MaTepUaIOB METAILTYPrUueCKOro IpOr3BOICTBA.

CocCTaBUTh AHHOTAIIMH 110 BBISIBJICHHBIM HCTOYHUKAM

BrIsiBUTH KITIOUEBBIE CII0BA B BBISIBJICHHBIX HCTOYHHUKAX

Pa3paborats TecTOBBIC 3a1aHuUs I YTIIYOJIEHHOTO U3yUeHUsl Hanbosee CyleCTBEHHOW HH(OpMAaIIUK.
3aoanus na pewenue 3a0au:

[To mpexacraBieHHOM B 00pa30BaTEIBHON OPTAJIC METOUKE BHITIOTHUTH PACUET ONTUMHU3AIHN
TEXHOJOTHYECKHUX MPOIECCOB MyTEM CHIKEHHUS YACTBHOTO pacxoja KOKca YBEIMUYECHUEM COACPKAHUS
JKeJe3a B IIUXTE JJOMEHHOM NEYH.

KHC-1: Cnocoben aHaJM3UPOBATh
CYLIECTBYIOIIME  TEXHOJOTUU  TOJIYYCHHS
METAJIJIOB U CIUIABOB

Ilepeuenvy meopemuueckux 60npocos K IK3ameHy:

1. M3n0xuTe OCHOBHBIC OIPECIICHUS U TIOHSATHS, HCIIOJIb3yeMble MO (ha30BBIM paBHOBECUSM B TECOPHUH
IIPOLIECCOB NPOU3BOACTBA YYTI'yHa.

2. V310%uTE OCHOBHBIE OIPENEICHUS U MOHITHSI, UCIIOJIb3yEMbIE IO KHHETHKE MIPEBPALLECHUI B TEOpUU
IIPOLIECCOB NPOU3BOICTBA YYTI'yHA;

3. Kakue mokaszaTesny HCHOJB3YIOT Ul XapaKTEpUCTUKU (Da30BBIX PAaBHOBECHM NPU BOCCTAHOBJIEHHUH
KEJE30PYAHOTO CBIPB.

4. Kakue mokaszaTenu HCHOJB3YIOT JUIsl XapaKTepUCTUKH MapaMeTpbl KMHETUKHM NPEBpAIlEHUN IpH
BOCCTaHOBJICHUU KEJIE30PYIHOIO CHIPbSI.

5. KakoBa cymHocTh (pa3oBbIX paBHOBECHI PU TOPEHNUH TOIJIMBA B ypMEHHBIX Oyarax.

6. B uéM nposiBisieTcs KMHETHKA MPEBPALICHUN NPU OMPEIEIAIONIEH POJIM CUIOBOTO B3aMMOJEHCTBUSA
ITIOTOKOB IIMXTHI U rasa.

7. B uém nposiBistoTcs (ha30Bble paBHOBECHS B 3aKOHOMEPHOCTSX U3MEHEHUs TeMIepaTyp B arperare 1o
IIPOU3BOJICTBY YYT'yHA.

8. Kak M3MEHMTh KMHETHKY NpEBpAIlEHUH [UIsl TOCTHIKEHUS MAaKCUMaJIbHOM MPOU3BOAMTEIBLHOCTU U
MUHUMAaJIBHOIO yJIENBHOIO PACX0/1a KOKCa.

9. Kak u3MeHHUTh KHHETHKY MPEBPALICHU I 00eCIIeueHUs] POBHOTO CXO0/1a ITUXTHI.

10. Kak yuutbiBaTh (ha30Bble paBHOBECHS NPHU ONPEIEICHUU MPEAeTbHOW CTENEeHH HCIOIb30BaHMS
MOHOOKCHJIa YIJIEpOAA U BOJOPOJA.

11. B uéMm mposBisercs KHUHETUKA TMpeBpalleHUuil mnpu (GOPMUPOBAHUS UYYryHa, I[EpBUYHBIX,
IIPOMEKYTOUHBIX M KOHEYHBIX IIIJIAKOB.
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12. N3noxwure (a3oBbie paBHOBECUS U KMHETHKY TPEBPALICHUN NP pacHpeieTICHUN Cephbl B MPOLECCax
IIPOM3BOCTBA YYT'YHA.

13. OxapakTepu3yiiTe MHOTOKOMIOHEHTHOCTH IIUXTOBBIX MaTepHalbl JOMEHHOW IUIAaBKU; OCHOBHBIC
TEXHUKO-DKOHOMHYECKHE TII0Ka3aTeIM W CIIOCOObI MX YIy4IIeHHs; oOIue TNpaBHia IOCTPOCHUS
QITOPUTMOB aBTOMATU3UPOBAHHOTO YIPABICHHUS JOMEHHBIM IPOLIECCOM.

14. Jlaiite onpeaeneHus MPOIECCOB: IBM)KEHHE IIMXTOBBIX MAaTepHaOB IPH 3arpy3Ke B Ie€4b, TOPCHUE
TOIJIMBa y (hypM, TEIUIOOOMEH B IIAXTHOM I€YM, JBWKCHHE MAaTEepHajoB B IE€YH, JBI)KEHUE Ta3oB B
JOMEHHOU TIe4YH, BOCCTAaHOBJIEHUE U (JOPMUPOBAHHE UyT'yHA, IUIaBJICHUE U IUIAKOOOPa30BaHHE.
IIpumepHvie npakmuuecKue 3a0aHUAL:

[TpoBecTu 0030p IUTEPATYPHI 110 aHATN3Y OCHOBHBIBIX 3aKOHOMEPHOCTEH (Pa30BBIX PABHOBECHUI 1
KHHETHKH MPEBPAIICHUH B MHOTOKOMITOHEHTHBIX CHCTEMaX .

[TpoBecTr 0030p IUTEPATYPHI IO OLIEHKE BIMSIHUS Pa3INYHBIX (PaKTOPOB HA IMPOLIECCHI B
MHOTOKOMIIOHEHTHBIX CHCTEMaX.

[TpoBecTr 0030p TUTEPATYPHI 11O MPOTHO3UPOBAHHIO PE3YJIBTATOB MPOLIECCOB B MHOTOKOMITOHEHTHBIX
crcTremMax

CocTaBUTh aHHOTAIMU 10 BHISBJICHHBIM HCTOYHUKAM.

BBISBUTB KITIOYEBBIEC CJI0BA B BBISIBICHHBIX HCTOYHUKAX.

Pa3paborate TecToBbIe 3a1aHus )i YIIIYyOJIEHHOTO U3yUeHUsl Haubosee CylecTBEeHHOW HH(OpMaLInK.
3aoanusa na pewenue 3a0au:

[IposiBUTH HABBIKM MaTEeMaTHYECKOTO OMMCAHUS IPOIECCOB B MHOTOKOMIIOHEHTHBIX CHCTEMax C
MIPUBJICUEHUEM METOJIUKH, MPEACTaBICHHOW B 00pa30BaTeNbHOM MoOpTane. BhIMOMHUTE pacuér pocta
MIPOU3BOIUTENILHOCTH JOMEHHOH MEeYH TIPU CHUYKEHUH COJIEPKAHUS MEJIOYH B CHIPhEBBIX MaTepuanax. [1o
pe3yabTaTaM pacuéra MpeJICTAaBUTh aHAJIU3 OLIEHKU MPOIIECCOB B MHOTOKOMIIOHEHTHBIX CHCTEMaX.




0) Ilopsanox mnpoBeaeHMs TMPOMEKYTOYHOHM aTTeCTALMH, MOKA3aTeJH M KPHTEPHH
OLICHUBAHUS:

[TpoMesxkyTouHast aTTecTarys 1o auciuuimae «[ TuppomMeratyprudeckue mpoiecchl U arperatb»
BKJIIOYAET TEOPETHUCCKUE BOMIPOCHI, TO3BOJISAIOIINE OLICHUTh YPOBEHD YCBOCHHSI 00 YyUaAIOIIIMMUCS
3HAHWH, W MPAaKTHYECKHE 3aJaHusl, BBISBISIONIUEC CTENEHb CHOPMHUPOBAHHOCTH YMEHHUH U
BJIQJICHUU, IPOBOAUTCS B (hOpMeE 3a4eTa.

3a4eT Mo JAaHHOW JUCUHUILIMHE MPOBOIUTCSA B BUAE cOOCCEIOBAHHS B PaMKaxX TEOPETHYECKUX
BOIIPOCOB, BLIHOCUMBIX Ha 3a4CT I/I/I/IJII/I pelICHUA NPAKTUYCCKUX 3aﬂaHHI>i.

Ilokaszamenu u Kpumepuu oyeHUEAHUA 3a4ema:

— Ha OLIEHKY 3aumeHo — OOYy4aloIIMHCS IOKa3blBae€T BBICOKUH YpOBEHb C(HOPMUPOBAHHOCTH
KOMIIETEHIIUM, T.€. MPOYHO YCBOWJI NPEAYCMOTPEHHBIM MPOrpaMMHBIN MaTepual, MpaBUIIbHO,
apryMEHTHPOBAHO OTBETHJI HAa BCE BOINPOCHI, C IPUBEACHUEM IPUMEPOB, MOKa3ajl IIyOoKue
CUCTEMATHU3UPOBAHHBIE 3HAHUS, BIa/ICET IPUEMAMU PACCYKJIEHUS U COIIOCTABIISIET MaTepHUall U3
pa3sHbIX HCTOYHUKOB (TEOPHIO CBA3BIBACT C MPAKTUKON, IPYTUMHU TEMaMH JAHHOT'O Kypca, ApYTrux
M3Y4aeMbIX [IPEIMETOB), a TAKXKE 0€3 OIIMOOK BBIITOJIHUI IPAKTUYECKOE 3a/IaHUE;

— Ha OLCHKY He3aumeno — PEe3ylbTaT OOY4YEeHHs He JOCTUTHYT, OOydaroUIMics HE MOXKEeT
10Ka3aTh 3HaHUS Ha YPOBHE BOCIPOM3BEACHUS U 00BACHEHHS HH(OPMAIINH, HE MOXKET TI0Ka3aTh
MHTEJUIEKTYaJIbHbIC HAaBBIKU PEIIEHUs MPOCTHIX 3ajau.



