MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

. ﬂ‘iﬁi *dwiMnM
\ ,_( . CaBuHOB

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

HHHOBAIIHOHHBIE TEXHOJIOT'HHU IIPOHU3BO/ICTBA
CIIEL[HAJIBHBIX CTAJIEH U CIT/IABOB

HayuHas crierimanbHOCTB
2.6.2. MeTannyprus 4epHbIX, [[BETHBIX U PEAKUX METAIIOB

YpoBeHb BhICLIET0 00pa30BaHUs - TOATOTOBKA KaJpOB BbICIIEH KBaTU(UKALUN

®opma oOyueHus
OuHas

Uuctutyt/ pakynprer MHCTUTYT METaUTypruu, MalllMHOCTPOEHUS U MaTepuanoo0paboTKu

MeTtajutypruv 1 XAMHAYECKUX TEXHOJIOTHI

3
5

Maruuroropck
2022 ronx



Pabouas mporpamma cocraBieHa Ha ocHoBe ®PI'T (mpukaz Munobpuayku Poccum ot
20.10.2021 r. Ne 951)

PaGouvas mporpamma paccMOTpeHa U 0f00peHa Ha 3aceqanuu Kadeapsl MeTaunypruu u
XUMHUYECKHX TEXHOJIOTUH

17.01.2022, mpotokon Ne 4 /

3aB. kadenpoii L A.C. XapueHko

PaGouas nporpamma ogoOpena metoauaeckoi komuccueit UMMuM
15.02.2022 r. mporoxosn Ne 6 ; ) -
Hpeﬂceﬂwjj jﬁ%BI/IHOB

PaGouas nporpamma cocraBieHa:
noteHt kapeapsl MuXT, kaHa. TEXH. HAYK / M.B. Iloranosa

Penensenr: ] S
noteHT kadeapsr JINTuM, kan1. TeXH. HAYK : 0O.C. MonoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMmma repecMoTpeHa, o0CykaeHa u o00peHa s peanusaruu B 2023 - 2024
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

PaGouast mporpamMma rnepecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzaruu 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 ogoopena st peamzanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHUECKHX TEXHOIOT Ui
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3aB. kadeapoii A.C. iapquKO
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y4eOHOM rojy Ha 3aceqaHuu Kadeapsl MeTaryprud 1 XAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enssMu ocBOEHUS TUCITUTIINHBI « IHHOBAIIMOHHBIE TEXHOJIOTHHU IIPOU3BOJICTBA CTAJICH U
CIUTaBOBY» SIBJISIETCS MOAPOOHOE 3HAKOMCTBO C OCHOBHBIMHU BHJAMU CIICIUATIBHBIX CTaJCH,
MIPUMEHSEMBIX B MPOMBIIIJICHHOCTH, UX COCTaBOM, CTPYKTYpPOH, CBOWCTBAMH W TEXHOJIOTHEH
BBITVIABH M TEPMHUYECKON 00paOOTKH, a TAaK)KE Pa3BUTHE Y aCIUPAHTOB JIMYHOCTHBIX KAa4eCTB, a
TaKke GopMUPOBaHKE 00MIETTPOPECCHOHATHHBIX KOMIIETCHITUN B COOTBETCTBUH C TPEOOBaHUSIMHU
®I'OC BO no nanpasnenuto noarorosku 22.06.01 TexHoioruu MaTepraios.

2 KomnereHuuu ody4yarouerocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUSA

AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesynprate ocBoeHust aucuMIUTUHBI (MOAynsi) «VIHHOBAallMOHHBIE TEXHOJIOTUU
IIPOM3BO/JICTBA CIIEIUANBHBIX CTaJICH U CINIABOBY» 00YYaIOIIUNCS T0JKEH 00J1a1aTh CIeyIOIUMU
KOMIICTCHIIUSIMHU

KHC-1 Cnocoben AHAIIM3UPOBATH CYHICCTBYIOIHUEC TEXHOJIOTHUH ITOJYUCHUA METAJIJIOB U CIIJIaBOB

KHC-2 CnocoGeH WUCIONB30BaTh TEOPETHYECKHWE 3HAHUS ISl COBEPIICHCTBOBAHHS
CYIIECTBYIOIIMX M pa3paOdOTKH HOBBIX IPOIIECCOB IOJIYYSHHUS] METAJJIOB M CIUIABOB




3. CTpykTypa, 00BEM U coaeprkaHue TUCHUILINHBI (MOLYJ151)
OO0wast Tpy10EMKOCTb JUCLMILIMHBI COCTAaBJIAET 2 3a4€THBIX €IUHMII /2 aKaJ. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 44 akaJl. 4acos:

—ayauTtopHas — 44 axkaJ. 4acos;

— BHCAyJUTOpHAA — 0 aKall. 4acCoB,

— caMOCTOsITeNIbHAS paboTa — 28 aKaj. 4acoB;

dDopMa arrecTaiuu - 3a4cT

AynutopHas s s
o KOHTaKTHas paboTa E 5
=
B aKaJl. yacax 3] dopma TeKyIero KOHTPOIs
Pasnen/ Tema 3 (B axaj. uacax) E R P YL p
g 3 © yCIIeBaeMOCTH H
JIACIMTUTHHBI 5 <R .
S} 2 5 MPOMEKYTOYHON aTTeCTAllUH
Jlex. TIPaKT. 3aH. 28
O =
1. Conepxanue Kypca
1.1 CrpouresbHbIe CTAIH 6 4 8 YcTHBIN onpoc
1.2 ManmmHOCTPOUTENbHEIE cTanu .
p 4 6 4 YcTHBIN onpoc
Pa3IMYHOTO Ha3HAUCHUS
5
1.3 MHCTpyMEHTaNbHBIE CTATIH 6 6 6 YcTHBIi onpoc
1.4 Koppo3MOHHOCTOKHE, KApOCTOWKUE .
pp » Kap 6 6 10 [TuceMeHHbIH onpoc
Y JKapONPOYHBIE CTAITN U CTIIaBbI
HWroro no pazaeny 22 22 28
Uroro 3a cemectp 22 22 28 3auéT
Hroro no aucnumninuae 22 22 28 3a4er




4 OueHoOYHBIE CpeaCTBA AJisl HIPOBeIeHNs TeKyllell U IPOMeKyTOYHOM
aTTecTaluM
[IpencraBiensl B npuioxxeHuu 1.

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

a) OcHoBHas1 IMTEpPaTypa:

I'epacumoBa, A. A. MaremaTuyeckue METOJbl B HWHKUHUPUHIE METAUTYypPrUUECKOro
00opyaoBaHus M TEXHOJIOrUH | yueObHoe mocooue / A. A. I'epacumoBa. — Mocksa : MUCHUC,
2017. — 82 c. — ISBN 978-5-906846-89-1. — Tekcr : onekrponnbii // Jlanp
snekTpoHHo-Onbmoreunas cucrema. — URL: https://e.lanbook.com/book/108082

0) JJlonmotHUTeIBLHASI TUTEPATypa:

1. bamma, O. M. DOkcnepuMeHTallbHbIe METOAbl UCCIECJOBAHUS B TEXHOJOTUU
MaruHocTpoeHus : yaeonoe nmocooue / O. M. bamia. — Cankr-IlerepOypr : Jlanp, 2019. — 168
c. — ISBN 978-5-8114-3587-6. — Tekcr : snekrponnslii // JlaHb : 371€KTpOHHO-OMOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/118624

2. Mopauesckuii, A. I'. TepmonuHamuyeckue pacyeTbl B XUMHUU U METaJUIypruul :
yueOHoe nocobue / A. I'. Mopauesckuii, . b. Crnankos, E. I'. ®upcosa. — Cankr-IlerepOypr :
Jlanp, 2018. — 208 c¢. — ISBN 978-5-8114-3023-9. — Tekcr : snexkrtponHsiii // Jlaup :
3JIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/104851

3. Pomantees, 0. 1. Metautyprust TsDKEIBIX [IBETHBIX META/UIOB © yueOHOe mocobue /
1O. II. PomanteeB, C. B. BeictpoB. — MockBa : MUCHUC, 2010. — 575 c. — ISBN
978-5-87623-173-4. — TekcT : 31eKTpOHHBIH // JIaHb © 3]1eKTPOHHO-OMOINOTEYHAs CHCTEMA. —
URL: https://e.lanbook.com/book/117036

4. Menpanuenko, A. C. CTaTUCTHUECKUN aHAIN3 B METALTYPTUU U MaTePHATIOBEICHUU
yueonuk / A. C. Menpuuuenko. — MockBa : MHUCHUC, 2009. — 268 c. — ISBN
978-5-87623-258-8. — Tekcr : anekTpoHHblit // JIaHb : 31eKTPOHHO-OMOIHOTEYHAs CUCTEMa. —
URL: https://e.lanbook.com/book/117015

5. Kanunckuii, O. U. KommniekcHoe ympaBieHHe IEIOBOW penyTalueil npeanpusTuit
YEPHOM METaJUIyprud Ha OCHOBE METOJIOB KOJWYECTBEHHOM M KAYECTBEHHON OLIEHKU
monorpadus / O. U. Kanuuckuii, C. B. Mapkos, O. 0. Muxaitnosa. — Mocksa : MUCHUC, 2018.
— 492 c¢. — ISBN 978-5-906953-27-8. — Tekcr : oanektponusii // Jlanp
3NIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/108038

B) [Iporpammuoe o6ecnneuenue u UntepHer-pecypceni:

IIporpammHoe o0ecneyenne

Haumenosanue 110 Ne norosopa CpoOK eiicTBUS TUIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB00OOHO pacrpocTtpansemoe [10 OCCCPOUHO

IIpodeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI

Haspanue kypca Ccblika
denepanbHOE rOCYJapCTBEHHOE OIOKETHOE YUPEKACHUE
«DenepanbHbIit HHCTUTYT npomsitennoi|URL: http://www1.fips.ru/

COOCTBEHHOCTH)
Nudopmannonnas cucrema - ExmHOe OKHO JocTyma K
HHGOOPMAIMOHHEIM PeCcypcaMm

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




[Touckosas cucrema Axanemust Google (Google Scholar) [URL.: https://scholar.google.ru/

HannonansHas nHbopMamoHHo-aHauTH4eckas cuctemalURL:
— Poccutickuii unekc nHayunoro nutuposanust (PUHLL)  |https://elibrary.ru/project_risc.asp

OnektpoHHas 0aza mepuoanvecKkux u3ganuii East View

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




[MTPUJIOXEHME 1
OneHoYHBIE CPEJICTBA /I IPOBEACHUS IPOMEKYTOYHON aTTecTalluu

Bonpocul k 3auemy
CoBpeMeHHbIE CTPOUTEIbHBIE CTAIH.
Cranu ans apMatypsbl xKesie300eToOHa M METO/IbI UX YIIPOYHEHHUSI.
PasHoBuHOCTH cTajel AJ1 JUCTOBOM XOJIOHOM mITaMITOBKH. VX TepMuueckast oopaboTka.
VYiydamaemsie ctani. OcOOEHHOCTH UX JETUPOBaHUS, CBOUCTB. [IprHIUIIBI BBIOOpA CTANU JUIS
KOHKPETHOTO U3/Ieusl.
Cranu ans nemeHTanuu. CBsi3b XUMHYECKOTO COCTAaBA CTAJIH U TEXHOJOTHYECKMX 0COOEHHOCTEH
TEpPMUYECKON 00pabOTKH U3/1eHs OCTe IEMEHTALUH.
[TpyxuHHBIE cTanu 00IIEro Ha3HAUCHUS, UX TEpMUYEcKas 00paboTKa.
[Tpenu3noHHbIE IPYKUHHBIE CIIJIABBI (3JIMHBAPHI).
N3nocrocToiikas crans [Nandunbaa.
Pa3HOBHIHOCTH NMOAIIMITHUKOBBIX CTaJIEH.
OcHOBHBIE BU/IbI BHICOKOIIPOYHBIX MAITMHOCTPOUTEIBHBIX CTAJICH.
MapTeHcUTHO-CTaperolue cTaiu: o0I1as XapaKTepUCTUKA, PA3HOBUAHOCTH, POJIb JIETUPYIOIIHUX
AJIEMEHTOB.
Pa3zHoBHIHOCTH cTanel MOBBILIEHHON 00pabaThIBA€MOCTH PE3aHUEM.
IIpupoaa KOppO3MOHHOM CTOMKOCTH CTajIel. Pa3HOBUAHOCTH KOPPO3MOHHOCTOMKHX
CTaJIei, JOCTOMHCTBA U HEJOCTATKH UX OT/AEIbHBIX KIACCOB.
Heprkageromiue ctaim MapTEeHCUTHOTO KJlacca.
Koppo3uonHocroiikue cranu ¢GeppuTHOro Kiacca.
Koppo3noHHOCTONKIE cTany ayCTEHUTHOTO Kiacca.
Koppo3noHHOCTOIKHE cTalli CMELIaHHBIX CTPYKTYPHBIX KJIacCoOB ((peppUTHO-
AyCTCHHUTHBIC, AyCTEHUTHO-MApTEHCUTHBIE).
[Tpupona xapocroiikocTi. OCHOBHBIE Pa3HOBUAHOCTHU KaPOCTOMKUX cTalel U
CILIaBOB.
KaponpouHocTh 1 €€ XapaKTepUCTUKU. MeTO bl MOBBILIEHUS KaPOIIPOYHOCTH
CIu1aBoB Xkele3a. O6mas kinaccupuKanys )KaponpoyHbIX CTalel U CIUIaBOB.
TennoycToifuuBble CTaIN MEPIUTHOIO U MAPTEHCUTHOTO Kilacca.
AyCTEeHHUTHBIE KapOIPOYHBIE CTAIN (TOMOTEHHBIE M TUCTIEPCHOHHO-YIIpOoUHsieMbIe). VX
TepMuYecKas 00paboTKa.
JKaporpouHnsle cTaperolue crjlaBbl HA HUKEJIEBOW OCHOBE.

BOl’lpOCbl onst YCNHbIX U NUCObMEHHO20 ONpPOoCOos.

[Tepeuncnute OCHOBHBIE TPEOOBAHUS K CTPOUTEIBHBIM CTAJISIM.
KakoBo 00bI4HOE CcO/IepKaHKE YTIEPOia B CTPOUTEIBHBIX CTATSIX U KAKUMHU
TpeOOBaHUSIMU OHO Ompeensercs?
Kaxkue nerupyroniye 3;1eMEHTbl B OCHOBHOM MCIOJB3YIOTCSI B CTPOUTEIBHBIX CTAISAX U
KaKyI0 POJIb OHH B HUX UTPAIOT?
CpaBHuUTE pa3Hble CIOCOOBI YIPOYHEHUS CTPOUTENBHBIX CTANEH M0 UX BIUSHUIO HA
TEMITEpaTypy BA3KO-XPYIKOTO IMepexo/ia.
OT 4ero 3aBUCUT CBapUBAEMOCTh CTAJIA?
YeM OTIMYAIOTCS CTPYKTYpa U CBOMCTBA IBYX(Pa3HbIX (heppUTHO-MAPTEHCUTHBIX U
TPUM-CTAJIEH JIJIs1 XOJIO0IHOM mTamMmoBku ot cranei tuna 08km, 08HO? Kakoit Tepmuueckoit
00paboTKe OHM MOBEPTAOTCS?
Kakue TunuyHble Jerupyromue 371€MEHThI UCTIOIb3YIOTCS B YIAYUIIA€MbIX CTaJIsX,
KakoBa X pojib?
Kakwue crocoOsl ypodyHeHUs MPYKUHHBIX CTaJeH CYIIECTBYIOT M KAKOBBI OCOOEHHOCTH
XMMHUYECKOTO COCTaBa CTaJeH B KaKJJOM M3 Ciy4aeB?



Kakyro posp urpaet KaxJplii U3 JJETHPYIOIUX 3JEMEHTOB B TUIIMYHON BBICOKOIIPOYHOU

MapTEHCUTHO-CTapEIOIIei cTanu?

[lepeuncnure OCHOBHBIC PA3HOBUIHOCTH CTAJICH MOBBIIIEHHOW 00padaThiBaEMOCTH

pe3aHuem.

Jaiite knaccupuKanuio HHCTPYMEHTAIBHBIX CTaJIeH IO TBEPAOCTH U TEIUIOCTOUKOCTH

U TIPUBEJIUTE XOTsI OBl [10 OJHOMY IPUMEPY CTAIU KaXJI0r0 THUIA.

Kakue ocHOBHBIE Pa3HOBUIHOCTH OKOHYATEIBHON TEPMOOOPAOOTKY MPUMEHSIOTCS

JUIA INTaMIOOBBIX cTaiel Tuna X12MO?

Kakyro cTpykTypy nMproOpeTaroT OBICTPOPEKYILUE CTAIN TIOCIIE CTAHJAPTHON 3aKaIKH
Y KaK OHAa U3MEHSETCA Moce OTIycKa?

[TpuBenuTE MOTHBIM XUMHUECKAN COCTAB HAaNOOJIee TUITMYHOU OBICTPOPEKYIIEH

ctanu (turma P6MS5) 1 mosicHUTE POJIb KaXKI0TO JIESTUPYIOIIETO JIEMEHTA.

KakoBbI 0cOOEHHOCTH XMMHUYECKOTO COCTaBa M CBOMCTB CTAJICH ISl IITaMIIOB TOpsSUei

HITaMIIOBKU?

KakoBbl OCHOBHBIE JOCTOMHCTBA U HEAOCTATKU KOPPO3MOHHOCTOMKUX cTatneil ¢ 13%

xpoma?

B kakux ycioBHUsX B XpOMHUCTBIX KOPPO3SHOHHOCTOHKUX CTANSAX (heppuUTHOTO Kitacca

MO>KET Pa3BUTHCS CKIIOHHOCTh K MEXKPUCTAJUIMTHONU KOPPO3UU?

C KaKkoii 1eIbI0 BBOJAUTCS THTAH (HUOOMIT) B KOPPO3MOHHOCTOMKHE CTAIM ayCTEHUTHOTO Kitacca?

Kakue snemMeHTsl NCIoNb3YTCS JUIsl MOBBILIEHUS )KapOCTOMKOCTH CILIaBOB Xkene3a? B

4&M COCTOUT MEXAHU3M UX JIEHCTBUS?

Kaxkue ctanu Ha3pIBalOT TEIJI0YCTONYMBBIMU? KakoBO UX OCHOBHOE Ha3Ha4YeHHE?

Kakoii TepMooOpaboTKe MOIBEPraloT ayCTEHUTHBIC YKAPOIPOYHBIC CTAIH PA3HBIX TUIIOB?

[TpomexyTouHas aTTecTanus 1Mo AUCHUIUTMHE « IHHOBAallMOHHBIE TEXHOJIOTUU TPOU3BOICTBA
CTaJiell ¥ CIIJIaBOB» MIPOBOJUTCS B pOopMe 3auerTa.

3aueT Mo JaHHOUW AMCUUIUIMHE TPOBOJUTCS B YCTHOU (hopMme.
Ilokazamenu u kpumepuu oyeHusanus 3a4ema.
— Ha OIICHKY «3auT€HO» aCMUpPaHT JIOJDKEH MOKa3aTh BBHICOKHI ypOBEHb 3HAHUS MaTepuana Io
JTUCITUIUIMHE HE TOJIBKO HA YPOBHE BOCIPOW3BENCHUS W OOBsCHEHWS HWH(pOpMamwu, HO W
MIPOJIEMOHCTPHUPOBATH UHTEIJICKTyaTbHbIC HABBIKH PEIICHHSI TPOOIJIeM, HAaX0XKACHUS YHUKAITBHBIX
OTBETOB, BBIHECCHHUS KPUTHUYCCKUX CYXJICHHI, TPOJACMOHCTPHUPOBATh 3HAHWE W TIOHWMaHHUE
3aKOHOB JIUCUUIUIMHBI, yMEHHE ONEpUpOBaTh JTHUMH 3HAHUSMH B TNpodecCHOHATHLHOU
JIeSITEIIBHOCTH;
— Ha OLIEHKY «HE 3aYTEHOY aCIHUPAHT HE MOXKET MMOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEACHUS U
00BsicHEHUsT MH()OPMAIMK TI0 JUCIUILUIMHE, HE MOXET TOKa3aTh WHTEIUICKTYyaJbHbIC HABBIKH
peIleHus MPOCTHIX 33]a4, YMEHUE KPUTHIECKH OIICHUBATH CBOM JIMUHOCTHBIE KaUYeCTBa, HAMEYATh
IyTH ¥ BRIOUPATH CPEJICTBA PA3BUTHS JJOCTOMHCTB U YCTPAHCHUS HEJOCTATKOB.



Ouenounvie cpeocmea 0nsa nPoGeOeHU RPOMENCYMOUHOU ammecmayuu

HNPUJIOKEHHUE 2

a) [Inanupyemsle pe3ysabTaThl 00y4EHHUS U OLIEHOUHBIE CPEJICTBA AJI MPOBEICHUS MPOMEKYTOUYHOM aTTECTALIUHU:

CTpyKTypHBIH 3JIEMEHT
KOMIETEHINH

[Tnanupyemble pe3yabTaThl 00yUeHUs

Or1eHOUHBIE CpeACTBa

ITK-1 - criocoGHOCT aHAIM3UPOBATH MOJTHBIA TEXHOJIOTHIECKUH UK MTOIYYEHHS 1 00pabOTKH MaTepuaaoB

3HaTh

rapamMeTpsl Pa3HOOOPa3HBIX IPOLIECCOB
TEXHOJIOTUYECKOTO IUKJIA TTOTYICHUS U
00paboTKH CTIEIMATBEHBIX METAIVIOB M CIIJIABOB

HepequL TEOPCTUYCCKNX BONIPOCOB K 3a4YCTY:

p e

e

10.
11.
12.
13.

14.
15.

16.

[lytu ynydmenns kadecTBa arioMepaTa Ha COBPEMEHHBIX aryiogpadprkax.

IlyTH noBeILIEHUS YAETBHON NPOU3BOAUTEILHOCTU COBPEMEHHBIX arjOMAIIHH.

IIpouecchl, MpoTEKaOLIUE B 30HaX TOPEHUS U MOIOTPEBA IUXTHI IPU arjOMepalvy KeJIe3HbIX
PyX&.

CpaBHeHHE METAJUTYpPTHYECKUX CBOMCTB arioMepaTa U OKaThIIIEH.

IIpoueccel, npoTeKaroue B 30HaX TOPEHUs U NIOI0TPEeBa LIKUXTHI [IPU arjioMepaliuu KeJe3HbIX
PyX&.

3ameHUTenu Kokca. BayBaHue B JOMEHHYIO NeYb MPUPOTHOTO ra3a.

KomOunupoBanHoe NyThe. BiMsHNUE TEXHOIOTMUECKOTO KHCIOpPOJa Ha OCHOBHBIE TPOIECCHI
JIOMEHHOM IJIaBKHU.

CyIHOCTh POBHOTO XOJa JIOMEHHOW mneuu. PerynupoBaHue XoJa IUIABKU MO CTATUYECKUM
nepenajiaM JaBJICHUs rasa.

COOTHOIIIEHHE CHJI, COCOOCTBYIOMIMX U MPEIMSATCTBYIOMNX CXOIy MAaTEPHUAIOB B IOMEHHOU
MeYH.

OrieHKa U peryaupoBaHue TeTIOBOTO COCTOSIHUS TOPHA JOMEHHOM Meyn.

BisiHUE Ta30BOTO IOTOKA HA COCTOSIHHE CTOJI0A MaTEPHAIOB B IOMEHHON TIEUH.

BiisiHue Temmepatypbl 1yThs Ha MPOIECCH TEMII000MEHa, BOCCTAHOBIICHUS U Ta30IMHAMUKY
JIOMEHHOM TUIaBKH.

IToBenenue cepsl B JOMEHHOH TIeUn ¥ OCOOCHHOCTH TEXHOJOTHUH BBITUTABKU YYT'yHA ¢ HU3KUM
€€ COJEP/KaHUEM.

TexHonornyeckas pojb rOpHa U METOAMKA ONPENIETICHUS €0 Pa3MepoB.

M3menenue TemnepaTypsl MaTEPUAJIOB U T'a30B MO BHICOTE U PaNyCy JOMEHHBIX neyeil. CBs3b
MPOIIECCOB TEIUIOOOMEHA M BOCCTAHOBIICHUS.

DKCIIEPTHBIC CHCTEMBI JTOMEHIIMKAa. HeoOXOoAMMOCTh OCHAIlEHWS WMH COBPEMEHHBIX




CTpyKTypHBIi 3JIEMEHT
KOMIETECHIINI

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS

OreHOUHBIE CpeACTBa

17.
18.

19.

20.

21.

22.
23.

24,

25.

26.
217.

28.

29.
30.
31.
32.
33.

34.

35.
36.
37.

38.
39.
40.

JIOMEHHBIX MEeYEeH.

Cratuueckue U IMHAMHUYECKHEe MaTeMaTHUECKUe MOJIENIH JOMEHHOTO Ipoliecca.

XuMHUeCKUil cocTaB, CTPOEHHE U CBOMCTBA JKUJAKMX IIJAKOB CTaJIEIIaBHIBHOTO
MIPOU3BOJICTBA.

TepMoauHaMuKa U KMHETHKA OKUCIICHHS yIiepo/ia IIPH BhIIJIABKE CTaNH.

OCO0OEeHHOCTH TEXHOJIOTUH BHIIUIABU CTAIHM C OCOOOHU3KHUM COZIEp)KaHUEM yTIIepoaa.
TepmonnHamMKKa U KUHETHKA eCYJIb(QYpaliii METaJlIa IPH BBITUIABKE CTAIIH.

Oco0eHHOCTH TEXHOJIOTHH BBITUIABKHU CTaJIM C OCOOOHN3KNM COJICPKaHHEM CEpH.
TepMmonnHamMyKa 1 KMHETHKA fedocdopauy MeTauia Py BHITUIABKE CTallH.

Oco0OeHHOCTH TEXHOJIOTHH BBITUIABH CTAIH C OCOOOHU3KUM coziepkaHneM ¢ocdopa.
MexaHu3M U CKOPOCTh OKUCIIEHUS MPUMeECcEH MPH MPOAYBKE MeTaIa KUCIOPOAOM.
PactBOopuMoOCTs BOmOpoJa B cTanmd. TepMoAMHAMHMKA M KHHETHKAa Hpoliecca yAaleHUs
BOZOPOJA U3 CTaIH.

PactBOopuMOCTh a30Ta B cTanu. TepMoOuMHAMHKa M KHMHETHKA IIpoliecca YAAJICHHs a30Ta U3
CTaJu.

Tepmonunamuka packuciienusi craii. CriocoObl CHWKEHHS COAEPIKAHUS HEMETAUITMYECKUX
BKJIFOUEHUH IPU PACKUCIECHUY CTAJIU.

TeopeTuueckue OCHOBBI JIETHPOBAHUS CTAJH.

TexHoJOTHsT BBIIJIABKM HU3KOYIJIEPOAUCTOM KOHCTPYKLIMOHHOM CTajld B KHUCJIOPOJHOM
KOHBEpTEPE C BEPXHEH MPOTyBKOIL.

TexHONOrus BBIMIABKK JIETHPOBAaHHOM CTadd B KHCIOPOJHOM KOHBEPTEpPE C BEpXHEH
MPOTYBKOM.

TexHOoNOrys MIaBKH CTaIH B COBPEMEHHON AyrOBOW CTaleIIaBUIbHON MEYH.

Texnonorust 06paboTKa CTalll B arperare «Ie4b-KOBII».

TexHos0rHss 00pabOTKH CTAIH B KOBIIIE IIOPOIIKOBOW MPOBOJIOKOMA.

TexXHOJOTHs BRIIIJIABKY CTAJIN B KUCIOPOJHOM KOHBEPTEpE C KOMOMHUPOBAHHOH PO TyBKOH.
TexHONOTHS  KHCIOPOJHO-KOHBEPTEPHON  IUIABKM  CTAIM  IPH  HCIIOJIB30BAHUU
BBICOKO(OChHOpHCTOTO UyTyHa.

TexHonorus MIaBKM CTald B JyTOBOM CTaJeIUIaBUIBHOW II€4M METOAOM IIeperiaBa
JIETUPOBAHHBIX OTXO/IOB.

O0paboTKa cTany B KOBILE TOPOIIKOBOH ITPOBOJIOKOH.

[lepBuuHOE OXJNaXKEHNE HEMIPEPBIBHOIUTOMN 3aroTOBKH B Kpuctamnusatope MHJI3.
MexaHu3M  pa3BUTUSL  30HANBHOM XUMHMYECKOW HEOJHOPOJHOCTU  HENPEPBIBHOIUTHIX
3arOTOBOK.

MexaHn3m 00pa3oBaHuUs ycaI04HBIX Ae(DEKTOB B HEPEPHIBHOINTOM 3arOTOBKE.

OCHOBBI TEOPUH KPUCTAIIU3ALNHU CTAIH IPU HETIPEPBIBHOU pPa3IIUBKE.

IToaroroBka Meramia u MHJI3 k HepephIBHOW pa3IuBKe.
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OpraHu3anusi BTOPHIHOTO OXJIAKICHUS HETIPEPHIBHOIUTOH 3aTrOTOBKH.

TexHonorus HeNpepHIBHOW Pa3IMBKU CTAIM METOJIOM «IUIaBKa Ha IUIaBKY».

BHyTpeHHHe nedeKTh HelPEPHIBHOIUTHIX 3aTrOTOBOK.

[ToBepxHOCTHBIE NEe()EKTH HENPEPHIBHOIUTHIX 3arOTOBOK.

DKCHepUMeHTaIBHBIE METOJIBI ONpeieNieH s KO PHUIUEHTa KOHTAKTHOTO TpeHust mpu OM/I.
CorpoTuBIIeHHE METAIJIOB TIACTUYECKOH Je(OpMalMu: TIOHSTUS CONPOTHBIICHUS, CTETICHH U
CKOpOCTH ehopMaIuu.

@DakTopbl, BIUAIONNE Ha CONPOTHUBIICHHE METAJUIOB TUIACTHYECKOH fedopmanui.

[lonsTHEe © TEpMOMEXaHMYECKMX IapamMerpax Ipolecca IUIACTHIECKOW aeopMaryy.
3aBUCHMOCTH COIPOTHBICHHUS 1e(pOPMaINU OT TEPMOMEXaHIMUECKHUX TapaMeTpOB.
CompoTuBiIeHHE METAUIOB IUTAacTHUECKOH Jedopmanuu. VI3MeHEeHHE CONpPOTHBICHUS
nedopmanum mpyu X0I01HOH 00paboTKEe METAIIIOB JaBICHUEM.

CompoTuBiIeHHEe METAUIOB IUTacTHUeCKoM Jedopmanmm. V3MeHeHHe CONpPOTHUBICHHA
neopManuy Mpu ropsiucii 00padboTKe METAIOB JTAaBJICHUCM.

MeTopl MCCIIEAOBaHUS CONPOTHBICHUS JeopMalyi. DKCIIEpUMEHTAIbHBIE METOJbl U HX
pe3yIbTaTHL

[IpakTHyeckoe HCTOJB30BaHHE AKCIEPHUMEHTAIBHBIX  3aBUCHUMOCTEH  CONPOTUBIICHHUS
nedopMaruu.

Bapuanuonnsie METObI.

Meron Teopun QyHKIMI KOMIUIEKCHOTO MEPEMEHHOTO.

WmxeHepHbIe METOABI pacueTa AedopManuii 1 yCuimii.

MeTo b MEXaHUKH HOJI3YYeCTH B TEOPHUH 00pabOTKH METAaJUIOB JaBICHUEM.

Merto/ XapaKTEpHUCTHK.

TenzomeTpus u ee ucnospzoBanue B OM/I.

TI'eomeTpuueckue METOBI.

[Nonspr3amOHHO-ONITHIECKNE METOIBI.

CTpyKTypHO-HACIECTBCHHBIE METOMBI.

HnuTepdepomeTpudecKie METOIBI.

Tonorpadus.

CoBpeMeHHOE COCTOSIHAE YNCIIEHHBIX MeTo0B Hccaenosanns HJC.

Meron koHewHbIX pasHocteit (MKP).

Merto/p! KOHEUHBIX 31eMeHToB (MKD).

MeTo/1pl rpaHUYHBIX HHTErpaNIbHbIX ypaBHeHuit (I'NY).

MeTomp! rpaHUYHBIX 31eMeHTOB (MI'D).

[TocTaHoBKa M KOHEYHO-3JIEMEHTHBIE TEXHOJIOTUH PELICHHsI COBPEMEHHBIX 3a71ad.
KoMOHHNpOBaHHbBIE METOJIBI  MICCJICIOBAHMSI HANIPSKEHHO-1e()OPMHUPOBAHHOTO COCTOSIHHISL.
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KOMIIETEHIUN
VYmers BBITOJTHATH MCCIICIOBaHUS MeTaLTyprudeckux | [IpuMepHbIie mpakTrdeckue 3aJaHus ISl 3a9eTa:
MIPOIIECCOB, 000PYIOBAHUS U MeToI0M MaTeMaTH4eCKOT0 MOJICIMPOBaHUS ONPEACTUTE OCHOBHBIC MApaMEeTPhl  MpoIiecca
METAUIONPORYKIIH B 0GIACTH TOMydeHUs BBITIABKU/KOBIIIEBOM 00pa0OTKU/PAa3IUBKY 3aJaHHOU MapKU CTAJIH
CIIENMANILHBIX METAJJIOB U CIUIABOB, B TOM YHCIIE
C IPUMECHEHUEM METOJI0B MAaTEMaTHYCCKOTO
MO/JICITUPOBAHHS
Bnaners MPOBEJCHUEM TEOPETUIECKUX U 3anaHust HA pEIICHUE 3aa4 U3 MPO(heCCHOHATLHON 00JIACTH:

OKCIICPUMCHTAJIbHBIX I/ICCJ'IG,Z[OBaHI/Iﬁ po1eccoB
MIPOU3BOACTBA CIICHUAJIBHBIX MCTAJIJIOB U
CIIJIABOB B Ka4YCCTBC BCAYHICTO UCTIOJTHUTCIIA C
MMPUMEHCHUEM KOMITbIOTCPHBIX TEXHOJIOTUH

B cpejie 3IeKTPOHHBIX Tabmui Excel mpoananu3upoBaTh MPOM3BOACTBEHHbBIC JaHHBIC JOMEHHOTO [IeXa
ITAO «MMK» 1 o1leHUTb BIUSHUE TEMIIEPATYPHI U AABJICHUS B IIaXTE JOMEHHOM NIEUH Ha paBHOBECHBIH
COCTaB Ta3a;

ucnons3ys naketsl «SIKE» u «OnmcarenbHas CTaTUCTHKAY, TPOaHATU3NPOBATh BEIOOPKY 13 1300
mr1aBok B KKII.




0) Iopsinok npoBeaeHUs MPOMEKYTOUHON aTTeCTAIMM, MOKA3ATEIH U KPUTEPUH OLIEHUBAHUS

IIpoMexyTouHass arrectanys IO IUCHHIUIMHE «J/IHHOBAalMOHHBIE TEXHOJIOTMH IPOHU3BOJCTBA
CIIELUAJIbHBIX CTAJIEH U CILIABOB)» BKIIOYAET TEOPETUYECKHUE BOIIPOCHI, MO3BOJISIOIINE OLICHUTh YPOBEHb
YCBOCHHS O0YYAIOLIMMUCS 3HAHUM, ¥ IPAKTUIECKUE 3aJaHNs, BBIBIAIOLINE CTENICHb CHOPMHUPOBAHHOCTH
YMEHUI U BIaZeHuH, MPOBOAMUTCS B popMe 3aueTa.

3adeT 1Mo AaHHOW AMCUMWIUIAHE MPOBOAMTCA B YCTHOU (hopMe B BHIE COOECEOBAHUSA 110 BOIIPOCAM
JUISL IPOBEPKU KOMITETEHITUH.

IHoka3aresu U KPpUTEPUHM OLICHUBAHMS 3a4eTa:
— Ha OICHKY «3a4TeHO0» — OOYyYarolIuiics IEeMOHCTPHPYET BBICOKHMI WJIM CPEJHHH YpOBEHB

c(OPMHUPOBAHHOCTH KOMIIETCHLUMI: OCHOBHBIC 3HAHMS, YMEHHS OCBOEHbBI, HO JOIYCKAalOTCs
He3HAaYUTEeIbHbIE OIINOKY, HETOYHOCTH, 3aTPyAHEHUS IPYU aHATUTUYECKUX Olepalusx, IepeHoce 3HaHu|
Y YMEHUH Ha HOBbIE, HECTAHAAPTHBIC CUTYaLlUH.

— Ha OIICHKY «HE 3a4TeH0» — OOydYarouIuiics JEeMOHCTpHpPYeT 3HaHUs He Oonee 20%
TEOPETUIECKOr0 MaTepHara, JIOMyCKaeT CYIIeCTBCHHbIC ONIMOKH, HE MOXKET MOKa3aTh HHTEIIEKTYaIbHBIC
HABBIKU PEIICHUS MPOCTHIX 3a/ad.






