MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»

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

Kadenpa Meramtypruu 1 XMUMHYECKUX TEXHOJIOTUI
Kypce 3
Cemectp 5

Maruuroropck

2023 rox



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

Pabouas nmporpamma paccMoTpeHa u on1o0OpeHa Ha 3acefanuu kadeapbl Metamnypruu u
XUMHUYECKHX TEXHOJIOTHI

08.02.2023, mpotokoia Ne 5 . ;
3aB. kadeapou A A.C. Xap4eHko

PaGouas nporpamma ogoOpena metoauaeckoi komuccueit UMMuM
09.02.2023 r. mpoTokoiu Ne 5

=

r L
i C. CaB1HOB

[Ipencenarenp <

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

Penensenr: - S
noueHt kadeapst JINUM, kanz. TexH. HAyK : 7 0O.C. MosnoukoBa




JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, o0CykaeHa u 000peHa s peanusaruu B 2024 - 2025
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud U XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMmma repecMoTpeHa, 00CcyKaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceanuu Kadeapsl MeTammyprud 1 XUMHYECKUX TEXHOJIOTHIA

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2026 - 2027
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

[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. Maremarnueckue METOJbl B HHXXMUHHUPUHIE METAJLTYPrHYECKOTO
00opyI0BaHUs M TEXHOJOTHH : yueOHOoe mocobue / A. A. I'epacumoBa. — Mocksa : MUCHUC,
2017. — 82 c¢. — ISBN 978-5-906846-89-1. — Tekctr : oanekrponHbii // JlaHb
aseKTpoHHO-OMbmoreunas cucrema. — URL: https://e.lanbook.com/book/108082

0) lonotHuTe/ILHASI TUTEPaTypa:

1. bamma, O. M. DOkcnepuMeHTaJbHblE METOJbl HCCIEAOBaHUSA B TEXHOJOTUU
MaIIHOCTpOeHus | yueOHoe nocodue / O. M. bamna. — Cankr-IlerepOypr : Jlans, 2019. — 168
c. — ISBN 978-5-8114-3587-6. — TekcT : snekTpoHHbli // JlaHb . 31eKTpOHHO-OMOIMOTeYHAS
cucrema. — URL.: https://e.lanbook.com/book/118624

2. Mopauesckuii, A. I'. TepMoanHaMHUYeCKHE pacyeThl B XMMUU U METaJUTypruu :
yueOHoe nocobue / A. I'. Mopauesckuii, U. b. Cnagkos, E. I'. ®upcoa. — Cankr-IlerepOypr :
Jlanp, 2018. — 208 c. — ISBN 978-5-8114-3023-9. — Tekcr : snektpoHHbiit // Jlaue :
3JIeKTPOHHO-OnOmoreunas cuctema. — URL: https://e.lanbook.com/book/104851

3. Pomantees, 1O. 1. MeTamnyprus TSOKENBIX [BETHBIX METAILIOB © yaeOHoe mocodue / HO.
I1. PomanteeB, C. B. beictpoB. — MockBa : MHWCHUC, 2010. — 575 c. — ISBN
978-5-87623-173-4. — TekcT : snekrpoHublii // JIaHb : 2IeKTpOHHO-OMOIHOTEYHAsS CUCTEMA. —
URL: https://e.lanbook.com/book/117036

4. Menpauuenko, A. C. CTaTuCTUYECKUI aHAINU3 B METAIUTYPTUU U MAaTEPUAIOBEACHUH :
yueOnuk / A. C. Menpanuenko. — Mockea : MUCHUC, 2009. — 268 c. — ISBN
978-5-87623-258-8. — Tekcr : anekTpoHHbIH // JIaHb © 2IeKTPOHHO-OMOIMOTEUHAsT CUCTeMa. —
URL: https://e.lanbook.com/book/117015

5. Kamunckuii, O. U. KomiuiekcHoe ympaBieHue AeNOBOM pernyTanuei npeanpusTuit
YEPHOM METaJUIyprud Ha OCHOBE METOJOB KOJWYECTBEHHONM M KAayeCTBEHHOM OLICHKH
monorpadus / O. U. Kanunckwuii, C. B. Mapkos, O. F0. MuxaiinoBa. — Mocksa : MUCHUC, 2018.
— 492 ¢. — ISBN 978-5-906953-27-8. — Tekcr : oanekrponHsii /[ JlaHb
3JIEKTPOHHO-OnOmoTeunas cuctema. — URL: https://e.lanbook.com/book/10803

B) [Iporpammuoe o6ecnneuenue u UntepHer-pecypceni:

IIporpammHoe o0ecnneuenne

Haumenosanue 110 Ne norosopa CpoK nercTBUS JIUIEH3UU
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 OeccpouHo
Professional

7Zip cB0OOIHO pacrpocTpansemoe [10 OECCPOYHO

IIpodeccuonanbubie 6a3bl JaHHBIX M MH(QOPMaIHOHHBIE CIPABOYHbIE CHCTEMbI
Hazpanue kypca Ccpuika
OnekTpoHHas 0a3za mepHoIUYecKuX u3maHuii East View
Information Services, OO0 «MBHC»
Hanuonanenas MH(POPMALMOHHO-aHAIUTHYECKAs
cucreMa — Poccuiickuil MHAEKC Hay4HOIO LIUTUPOBAHUS

(PUHII)

https://dlib.eastview.com/

URL:
https://elibrary.ru/project risc.asp



https://e.lanbook.com/book/108082
https://e.lanbook.com/book/118624
https://e.lanbook.com/book/104851
https://e.lanbook.com/book/117036
https://e.lanbook.com/book/117015
https://e.lanbook.com/book/10803
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp

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

Wudopmannonnas cucrema - EnuHOEe OKHO JOCTyma K

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

denepanibHOE TOCYIAPCTBEHHOE OIOKETHOE YUPESIKICHUE
«DenepanbHbIi UHCTUTYT npomsiiennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH»



https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/

IMPUJIOKEHUE 1
OuneHoYHBIE CpeICTBA A5 NPOBeIeHUs] IPOMEKYTOUYHOM aTTecTaluu

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 cTanu: o011as XapaKTepUCTUKA, Pa3HOBUIHOCTH, POJIb JIETUPYIOIINX
AJIEMEHTOB.
Pa3zHoBHIHOCTH cTanel MOBBILIEHHON 00pabaThIBA€MOCTH PE3aHUEM.
IIpupoaa KOppO3MOHHOM CTOMKOCTH CTajIel. Pa3HOBUAHOCTH KOPPO3MOHHOCTOMKHX
CTaJIei, JOCTOMHCTBA U HEJOCTATKH UX OT/AEIbHBIX KIACCOB.
Heprkageromue ctaim MapTEHCUTHOTO KJlacca.
Koppo3uonHocroiikue cranu ¢GeppuTHOro Kiacca.
Koppo3noHHOCTONKIE cTany ayCTEHUTHOTO Kiacca.
Koppo3noHHOCTOIKHE cTalli CMELIaHHBIX CTPYKTYPHBIX KJIacCoOB ((peppUTHO-
AyCTCHHUTHBIC, AyCTEHUTHO-MApTEHCUTHBIE).
[Tpupona xapocroiikocTi. OCHOBHBIE Pa3HOBUAHOCTH KaPOCTOMKUX cTaled 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 TUCIIEPCHOHHO-YIIpOoUHsieMbIe). VX
TepMuYecKas 00paboTKa.
JKaporpouHnsle cTaperolue crjlaBbl HA HUKEJIEBOW OCHOBE.

BOl’lpOCbl onst YCNHbIX U NUCObMEHHO20 ONpPOoCOos.

[Tepeuncnute OCHOBHBIE TPEOOBAHUS K CTPOUTEIBHBIM CTAJISIM.
KakoBo 00bIuHOE cO/IepKaHKE YTIePOia B CTPOUTENBHBIX CTAISIX U KAKUMU
TpeOOBaHUSIMU OHO Ompeensercs?
Kaxkue nerupyroniye 3;1eMEHTbl B OCHOBHOM MCIOJB3YIOTCSI B CTPOUTEIBHBIX CTAISAX U
KaKyI0 POJIb OHH B HUX UTPAIOT?
CpaBHUTE pa3HbIe CIOCOOBI YIPOYHEHUS CTPOUTENBHBIX CTANEH MO UX BIUSHUIO HA
TEMITEpaTypy BA3KO-XPYIKOTO IMepexo/ia.
OT 4ero 3aBUCUT CBapUBAEMOCTh CTAJIA?
YeM OTIMYAIOTCS CTPYKTYpa U CBOMCTBA IBYX(Pa3HbIX (heppUTHO-MAPTEHCUTHBIX U
TPUM-CTAJICH JIJIs1 XOJI0HOM mTaMnoBku ot cranei tuna 08km, 08KO? Kakoit Tepmuueckoit
00paboTKe OHM MOBEPTAOTCS?
Kakue TunuyHbie TEerupyronme 31eMeHThl UCTIOIb3YIOTCS B YIYUIIaeMbIX CTaNsX,
KakoBa X pojib?
Kakwue crocoOsl ypodyHeHUs MPYKUHHBIX CTaJeH CYIIECTBYIOT M KAKOBBI OCOOEHHOCTH
XUMHUYECKOTO COCTaBa CTaJei B KaKJOM M3 CIy4aeB?



Kakyro posnb urpaet KaxJplil U3 JETHPYIOLUX 3JIEMEHTOB B TUIIMYHOMN BBICOKOIIPOYHOMN

MapTEHCUTHO-CTapEIOIIei cTanu?

[lepeuncnure OCHOBHBIC PA3HOBUIHOCTH CTAJICH MOBBIIIEHHOW 00padaThiBaEMOCTH

pe3aHuem.

JaiiTe kaccupuKaIuio HHCTPYMEHTAIBHBIX CTaeH 1O TBEPAOCTH M TEIIIOCTOMKOCTH

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

Kakue ocHOBHBIE Pa3HOBUIHOCTH OKOHYATEIBHON TEPMOOOPAOOTKH MPUMEHSIOTCS

JUIA INTaMIOOBBIX cTaiel Tuna X12MO?

Kakyro cTpykTypy nproOpeTatoT OBICTPOPEKYIIUE CTAIM MOCE CTAaHAAPTHON 3aKaJIKH
Y KaK OHAa U3MEHSETCA Moce OTIycKa?

[TpuBenuTE MOTHBIM XUMHUECKUN COCTAB HAMOOJIee TUITUIHON OBICTPOPEKYIIEH

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

KakoBbI 0cOOEHHOCTH XUMHUYECKOTO COCTaBa U CBOMCTB CTAJCH Ul IITAMIIOB TOPSUYCH

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 kaxoif e BBOAUTCA TUTAH (HUOOUI) B KOPPO3UOHHOCTOMKHE CTaJIM ayCTEHUTHOIO Kilacca?

Kaxkue snemMeHTsl NCIoNb3YITCS JUIsl MOBBILIEHUS XKAaPOCTOMKOCTH CILIAaBOB Xkeie3a? B

4&M COCTOUT MEXAHU3M UX JIEHCTBUS?

Kaxkue ctanu Ha3pIBalOT TEIJI0YCTONYMBBIMU? KakoBO UX OCHOBHOE Ha3Ha4YeHHE?

Kakoii TepmMoo0OpaboTKe MOIBEPraloT ayCTEHUTHBIC KAPOIPOYHBIC CTAIH PA3HBIX TUIIOB?

[TpomexyTouHas aTTecTanus 1Mo AucuIuiMHe « THHOBaIlMOHHBIE TEXHOJIOTUU TPON3BOACTBA
CTaJiell ¥ CIIJIaBOB» IIPOBOAUTCS B (popMe 3aueTa.

3aueT Mo JaHHOUW AMCUUIUIMHE TPOBOJUTCS B YCTHOU (hopMme.
Ilokazamenu u kpumepuu oyeHusanus 3a4ema.
— Ha OIIEHKY «3auTeHO» aCIUpPaHT JOJKEH MOKa3aTh BHICOKHMI YPOBEHb 3HAHHUS MaTepuaia Io
JTUCITUIUIMHE HE TOJIBKO HA YPOBHE BOCIPOW3BENCHUS W OOBsCHEHWS HWH(pOpMamwu, HO W
MIPOJIEMOHCTPUPOBATH UHTEIJICKTyaIbHbIe HABBIKU PEIICHHS IPOOJIeM, HaXOXKIACHUS YHUKATTBHBIX
OTBETOB, BBIHECCHHUS KPUTHUYCCKUX CYXJICHHI, TPOJACMOHCTPHUPOBATh 3HAHWE W TIOHWMaHHUE
3aKOHOB JIUCUUIUIMHBI, yMEHHE ONEpUpOBaTh JTHUMH 3HAHUSMU B MpodecCHOHATHLHOU
JIeSITEIIBHOCTH;
— Ha OLIEHKY «HE 3aYTEHO» aCHUPAHT HE MOXKET MOKa3aTh 3HAHUS Ha YPOBHE BOCIIPOU3BEICHUS U
00BsicHEHUsT MH()OPMAIMK TI0 JUCIUILUIMHE, HE MOXET TOKa3aTh WHTEIUICKTYyaJbHbIC HABBIKH
peIleHus MPOCTHIX 33724, YMEHUE KPUTUIECKH OIICHUBATH CBOM JIMUHOCTHBIE KaUeCTBa, HAMEYaTh
IyTH ¥ BBIOUPATh CPEJICTBA Pa3BUTHS JOCTOMHCTB U YCTPAHCHHS HEJIOCTATKOB.



Ouenounvie cpeocmea 0nsa nPoGeOeHUs NPOMENCYMOUHOU ammecmayuu

MNPUJIOKEHHUE 2

a) [Inanupyemsle pe3yabTaThl 00y4€HHUS U OLIEHOYHBIE CPEJICTBA AJI MPOBEICHUS MPOMEKYTOUHOM aTTECTALIUHU:

CTpyKTYpHBIH 2JIEMEHT
KOMIIETEHINH

[Inanupyembie pe3ynbTaThl 00ydeHUS

OneHouHbIE CpeCTBA

[1IK-1 - cnocoOHOCTh aHAIU3UPOBATH MOTHBIN TEXHOJIOTMYECKUHN ITUKJII TTOJIYYSHHS M 00pabOTKH MaTepuaioB

3HaTh

napameTpbl Pa3HOOOPa3HbIX MPOIECCOB
TEXHOJOTHUYCCKOI'0 MUKJIA ITOJYUCHUA U
00pabOTKH CHEIMALHBIX METAIIIIOB U
CILJIaBOB

[lepeueHb TEOpETUUECKUX BOIIPOCOB K 3a4ETY:

1.
2.
3.

ok

o

10.
11.

12.

13.

[IyTu ynydmenus kKauecTBa arjoMepara Ha COBPEMEHHBIX ariogpadpukax.
[IyTn noBeIIEHUS YACIBHONW IPOU3BOAUTEIBHOCTH COBPEMEHHBIX arjIOMallvH.
[Iponeccel, mpoTekaromue B 30HAX TOPEHUS W IOAOrPEBa UIMXTHI IIPU
arJioMeparnuy KeJIe3HbIX Py.

CpaBHeHHE METAJUTYpru4ecKiX CBOMCTB arjoMepaTa U OKaThIIIEH.

IIponeccel, MpoTEKarwllMe B 30HAX TOPEHUS W IMOAOrPEBa UIMXTHI IIPU
arJIoMeparuu KeJIe3HbIX Py.

3aMeHHTENN KOKca. BlyBaHMe B TOMEHHYIO II€4b IPUPOAHOIO Ia3a.
KomOunupoBanHoe nyTbe. BiusHHE TEXHOJOTMYECKOrOo KHCIOpOAa Ha
OCHOBHBIE ITPOLIECCHI JOMEHHOM IUIABKU.

CyImHOCTh POBHOTO X0/1a JOMEHHOM Ieuu. PerynupoBaHue Xoja IUIaBKU IO
CTaTUYECKUM IIepenajaM JaBJICHUs Tasa.

CooTHo1IeHre Cull, ClIOCOOCTBYIOMIMX U MPENSTCTBYIOLIUX CXO0/ly MaTEpUaJIOB
B JIOMCHHOH II€YH.

OneHka 1 peryampoBaHue TEIUIOBOIO COCTOSIHUS TOPHA JOMEHHOM €Y H.
BnusiHue ra3oBoro moroka Ha COCTOSIHME CTOJI0a MaTepHalioB B JIOMEHHOM
Y.

Bnusinue temneparypbl AyThsl Ha MPOLECCHI TEIII000MEHa, BOCCTaHOBIICHHS U
ra3oMHaMUKy JOMEHHOM IJIABKH.

[loBeneHue cepsl B JOMEHHOW MEeYH U OCOOCHHOCTH TEXHOJOTMU BBIILIABKH
YyI'yHa C HU3KHM €€ COJEPIKaHUEM.




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OrneHOYHBIC CPEICTBA

14.

15

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

TexHomornyeckas posib FOpHa U METOJUKA OIIPEIEICHUS €0 pa3MepOB.
W3meHeHne TeMmneparypbl MaTepUaloB W Ta30B II0 BBICOTE U PATUYyCy
JOMEHHBIX neueil. CBs3b MPOLIECCOB TEMI0O0OMEHA U BOCCTAaHOBJICHHUS.
OKcIlepTHbIE CUCTEMbI JIOMEHIIMKa. HeoOXoquMOCTh OCHAIlleHHs HUMH
COBPEMEHHBIX JOMEHHBIX II€YEH.

Cratuyeckue W JUHAMMYECKHE MATEMaTU4YECKUE MOJEIM JOMEHHOIO
npouecca.

XUMUYECKUN ~ COCTaB, CTPOEHHME W CBOMCTBA  JKMJIKHMX  IUIAKOB
CTaJICIUIABWJIBHOT'O IIPOU3BO/ICTBA.

TepMonnHaMuKa 1 KWHETUKA OKUCIIEHHS YTJIEPOAA IIPH BBIIIJIABKE CTAJIN.
Oco0eHHOCTH TEXHOJOTUMU BBIIUIABH CTald C OCOOOHU3KUM COJEp’KaHUEM
yriaepona.

TepMonnHaMuKa ¥ KMHETUKA JieCylbQypalii MeTajula IpH BBIIUIABKE CTAJIH.
OCOOEHHOCTH TEXHOJIOTMU BBIMIABKU CTAJIM C OCOOOHU3KHM COJEp)KaHUEM
CEPBIL.

TepmoauHaMuka 1 KUHETHKA 1edocdopaliui MeTaia Mpy BhIMJIABKE CTAJH.
Oco0eHHOCTH TEXHOJIOTUU BBIIUIABH CTald C OCOOOHU3KHM COJEp>KaHUEM
bocdopa.

MexaHu3M M CKOPOCTb OKHCIEHUS IpUMeced IIpU MNPOAYBKE MeTajula
KHCIIOPOJIOM.

PactBopuMoOCTs BOJOpOAa B cTand. TepMOAMHaMUKa U KMHETHKA IIpolecca
yZIaJeHus BOJOPOa U3 CTaJIN.

PactBopuMocTs a3zora B cTand. TepMOAMHAMHMKA M KHUHETHKA IIpolecca
yIaJeHHs a30Ta U3 CTaJIH.

Tepmoaunamuka packucineHuss craid. CrocoObl CHMXKEHHUS COJepKaHHs
HEMETAJUIMYECKUX BKIIFOUEHHUU NPU PACKUCIIEHUU CTAJIH.

Teopernyeckre OCHOBBI JIETUPOBAHUS CTAJIU.

TexHomorus BBIJIABKM HU3KOYTJIEPOJINUCTON KOHCTPYKIIMOHHOW CTald B
KHUCJIOPDOJTHOM KOHBEPTEPE C BEPXHEHU IIPOTYBKOM.

TexHONorrs BBIIJIABKU JIETUPOBAHHOW CTalM B KUCJIOPOJHOM KOHBEpPTEpE C
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BEpXHEH IIPOYBKOM.

TexHOoI0rus IMIaBKU CTAJIM B COBPEMEHHOM AYrOBOM CTANIEIIJIaBUIbHOMN MEYH.
TexHonorus 00paboTKa CTaM B arperare «eub-KOBIID».

TexHonorus 06pabOTKU CTaIK B KOBIIIE TOPOIIKOBOK MTPOBOJIOKOM.
TexHonmoruss  BBIIJIABKM ~ CTald B KUCJIOPOJAHOM  KOHBEpTEpE C
KOMOMHHMPOBAaHHOW TIPOAYBKOH.

TexHOMOoTUs KUCIOPOIHO-KOHBEPTEPHOU IIJIaBKH CTalK MPH HUCIOJIb30BAHUH
BBICOKO()OCHOPUCTOrO YyTyHa.

TexHonoruss TNiIaBKM CTAJIM B JAYTOBOM CTAJICIUIABUJIBHOW II€YUM METOJIOM
NeperuiaBa JIETUPOBAHHBIX OTXO/0B.

O06paboTka cTanu B KOBIIE MOPOLIKOBOM MPOBOJIOKOM.

[lepBuuHOE OXJIaKE€HUE HENPEPHIBHOJIMTONW 3arOTOBKM B KPHUCTAILIM3aTOPE
MHJI3.

MexaHu3M  pa3BUTUSL ~ 30HAIBHOM  XUMHUYECKOM  HEOJHOPOJIHOCTH
HETIPEPBHIBHOJIUTHIX 3aTOTOBOK.

Mexanu3M 00pa3oBaHUs yCAaJOUHBIX JAEPEKTOB B  HEMPEPHIBHOIUTOU
3aroTOBKE.

OCHOBBI TEOPUU KPUCTAIUIA3ALUHN CTAIH IIPU HEMPEPHIBHOM PA3IUBKE.
ITonroroska Meramna 1 MHJI3 k HenpepbIBHOI pa3iauBKe.

Opranuzanys BTOPUYHOTO OXJIAKIEHUS HETIPEPHIBHOIUTON 3arOTOBKH.
TexHOomorus HeNpPephIBHOM Pa3IMBKU CTAIM METOJOM «IIJIaBKa Ha IJIABKY.
Baytpennue nedeKThl HENMPEPHIBHOIUTHIX 3arOTOBOK.

[ToBepxHOCTHBIE 1e(heKTHI HETPEPHIBHOIUTHIX 3aTOTOBOK.
DOKCIEepUMEHTAIBHBIE METOJbI OmpeaeneHuss KodhduimeHTa KOHTAKTHOTO
Tpenus npu OM/I.

ConpoTuBi€HHE  METAUIOB  IUIaCTUYECKOM  nedopMaluu:  MOHATHUS
COTMPOTUBIIEHUS, CTETIEHH U CKOPOCTH JieOopMaIi.

@akTophl, BIUAIOIIME Ha CONPOTHUBJICHHE METAUIOB  IJIACTHYECKON
nedopmarum.

[lonsiTHE O TepMOMEXaHMYECKHX MapaMmerpax mpolecca IUJIaCTHYECKON
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nedopmanuu. 3aBUCUMOCTH COIIPOTUBIICHUS neopmanuu oT
TEPMOMEXAHUYECKUX I1APAMETPOB.

ConpoTuBieHHE METALIOB IUIACTHYECKOM  nedopmanuu. M3meHnenue
COIIPOTHBIIEHUS AeopMaIiK Ipu X0JI0AHOH 00pabOTKE METAIIOB JaBICHUEM.
ConpoTuBieHHE METALIOB IUIACTHYECKOW  nedopmanuu. 3menenue
COIIPOTHBIIEHUS JleopMallvy Py ropsiuei 00paboTKe METANIOB JaBICHUEM.
MeTtobl HcCIeI0OBaHUSI CONPOTUBIIEHUS JedopMaliuu. DKCIIEpUMEHTAIbHbIE
METO/bl U UX PE3YJIbTATHI.

[IpakTHueckoe  HMCHOJIb30BAaHUE  SKCIEPUMEHTAIBHBIX  3aBUCUMOCTEH
COIIPOTHUBIIEHUS J1e(hOpMALIHH.

BapuauuoHHbie METOIBI.

Mertoa Teopuu (PyHKIMH KOMILIEKCHOI'O IIEPEMEHHOTO.

NnxenepHbie METOIBI pacyeTa neopManuii U yCUIHA.

MeToabl MEXaHUKH MOJI3yYECTH B TEOPUU OOPAOOTKH METAJIIOB JaBIEHUEM.
Meron XxapakTepUCTHK.

Tenzomerpus u ee ucnonszopanue B OMJI.

I'eomeTpuueckue MeTobI.

[TonApu3ainOHHO-ONTUYECKUE METOBI.

CTpyKTypHO-HaCIEACTBEHHBIE METOBI.

WNuTepdepomerpuieckrie METOIBI.

I'onorpadus.

CoBpeMEHHOE COCTOSIHUE YUCIEHHBIX MeTo10B uccieaoBanus HIC.

Meroa koHeunsIx pazHocteit (MKP).

Mertoas! kKoHeUHBIX eMeHToB (MKD).

MeToab! rpaHUYHBIX UHTErpasibHBIX ypaBHeHull ([TNY).

Mertoapl rpaHUUHBIX 37eMeHTOB (MID).

IlocTaHOBKa M KOHEYHO-JIEMEHTHBIE TEXHOJIOTUH PELIEHHsS] COBPEMEHHBIX
3a/1a4.

KomOuHupoBaHHbIE METOJbI  HCCIENOBaHMUS HANPSKEHHO-Ie(OPMHUPOBAH-
HOT'O COCTOSIHMSI.
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KOMIIETCHITHH
Ymetb BBINOJIHATH UCCIICIOBAHUS [IpumepHbIe MpaKTUYECKHUE 3aJaHUs IS 3a4eTa!
METAILTyPrHYECKUX TIPOLECCOB, MeTo1oM MaTeMaTH4ecKOro MOJICITUPOBAHHSI OTIPE/ICITUTh OCHOBHBIE ITaPaMETPHhI
06OPYIOBAHHS 1 METATIONpOyKIy B | IPorecca BBITIJIABKH/KOBIICBOW 00pabOTKU/pa3IUBKU 3aJaHHOW MapKH CTAIIU
00JIACTH MOJTyYSHHSI CIICIIHATBHBIX
METAJUIOB | CIUIaBOB, B TOM YHCJIE C
MPUMECHCHHEM METOJIOB
MaTEMaTHYECKOTO MOJICITHPOBAHUS
Brnagets MIPOBEJICHUEM TCOPETUUYCCKUX H 3amaHus Ha pelIeHue 3aaa4d U3 npodheccCuoHalbHON 00IacTH:

OKCIICPUMCHTAJIbHBIX HCCIICIOBaHUM
IIpOoIeCCOB ITPOU3BOACTBA CIICIIMAJIbHBIX
MCTAJIJIOB U CIIJIAaBOB B Ka4CCTBC
BCAYUICTO UCIIOJITHUTECIIA C IPUMCHCHUEM
KOMITBIOTCPHBIX TEXHOJIOTUI

B CpeJie MEeKTPOHHBIX Tadbmui EXcel mpoanann3npoBars Mpon3BOICTBEHHBIC TAHHBIC
nomeHHoro nexa I[TAO «MMK» u oneHuTh BIMsSIHUE TEMIIEPATyphl U 1aBJICHUS B
11axTe JOMEHHOM MeYH Ha PaBHOBECHBIH COCTaB rasa;

ucnonb3ys nakersl «SIKE» n «OnucarenbHas cTaTuCTHKAY, IPOAHAIN3UPOBAThH
BbI0OPKY 13 1300 mnaBox B KKII.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHUS

IIpomexyrouHas arrecrauus 1O  JucUUIUIMHE  «VIHHOBAaMOHHBIE  TEXHOJOTUU
IIPOM3BOJCTBA CIECLUAIBHBIX CTaJed M CILNIAaBOB» BKJIIOYACT TEOPETUYECKUE BOIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS 00YYaIOLIMMMCS 3HAHUM, M IPAKTUYECKHE 3aaHHUs,
BBISBIISIIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHUH U BIIAJICHUH, TPOBOIUTCA B (hOpMeE 3aueTa.

3ader Mo AAHHOW JUCIUIUIMHE MPOBOJMUTCS B YCTHOW (opMe B BUIE COOECeTOBAaHUS IO
BOITPOCAM JIJIsl TPOBEPKH KOMITETECHIIUMN.

IToka3aTesu U KpUTEPUH OLICHUBAHUA 3a4eTa:
— Ha OLEHKY «3a4TEeHO0» — 00yJaron1iics IEMOHCTPUPYET BBICOKUN MM CPEAHUM YpOBEHb

C(l)OpMPIpOBaHHOCTPl KOMHGTGHHHﬁI OCHOBHBLIC 3HAaHHA, YMCHHA OCBOCHBI, HO JOITYCKAIOTCsA
HC3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpaluiax, ICPCHOCC
3HAHUU U YMGHHﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OILICHKY «He 3a4YTeHO» — OOydJaroumuics NeMOHCTpUpyeT 3HaHus He Oosiee 20%
TEOPETUYECKOI0 MarepHualia, JOIMYCKaeT CYIICCTBCHHBIC OIMMOKHA, HE MOXET II0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33j1au.



