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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzanuu B 2022 - 2023
yueOHOM Toly Ha 3aceaHuu Kageapsl MeTauTypriu U XUMHYECKUX TEXHOJIOTHH

IIporokomor 20 1. Ne

3aB. kadeapoii A.C. iapquKo

Pabouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rojly Ha 3aceaHuu Kapeapsl MeTaTypriud U XHMHYECKUX TEXHOJIOTUH

IIporokomor 20 1. Ne

3aB. kadempoii A.C. iapquKo

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl MeTauryprud 1 XUAMHYECKUX TEXHOJIOTHIA

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peamszanuu B 2025 - 2026
y4eOHOM roy Ha 3aceqaHuu Kapeapbl MeTauTyprui ¥ XUMHYECKHX TEXHOIOT Ui

[Ipotokom ot 20 . Ne

3aB. kadeapoii A.C. iapquKO

Pabouas mporpamma nepecmoTpeHa, odcyxaeHa u ogoopena s peanuszanuu B 2026 - 2027
y4eOHOM ToJTy Ha 3acefaHuu Kapeapsl MeTaTypriud U XHMHYECKAX TEXHOJIOTHH

[Iporokom ot 20 1. Ne

3aB. kadenpoii A.C. XapueHko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

[esnssMu ocBOEHUS TUCHMITIMHBI «IHHOBAllMOHHBIE TEXHOJOTHMH IPOM3BOJICTBA CTa-JIeH
U CIUIaBOB» SBISIETCS MOAPOOHOE 3HAKOMCTBO C OCHOBHBIMH BHJIAMH CHELHATbHBIX CTaJCH,
IPUMEHSEMbIX B NPOMBILIUIEHHOCTH, UX COCTaBOM, CTPYKTYpOH, CBOWCTBAMM M TEXHOJIOTHEH
BBIIIJIABH U TEPMUYECKOH 00pabOTKH, a TaKKe pa3BUTHE y aCMUPAHTOB JIMYHOCTHBIX KauecTB, a
Takxe (GopMHpOBaHUE 00LIENTPO(HECCHOHAIBHBIX KOMIIETEHIIUM B COOTBETCTBUU € TPEOOBAHUAMU
@I'0OC BO no nanpasnenuto noaroroBku 22.06.01 TexHonorun Matepuanos.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMsl

JucuunirHa HHOBAIIMOHHBIE TEXHOJOTHM MPOU3BOACTBA CIEHHAIBHBIX CTajed |
CIUTaBOB BXOJUT B BAPMATUBHYIO YacTh y4eOHOTO I1aHa 00pa30BaTeIbHOM POTPaMMBI.

Jlnst  wW3ydeHWsT  JOUCHMIUIMHBI ~ HEoOXoaWMmbl  3HaHWS  (YMEHHWs,  BJIAJICHUSA),
c(hopMHUPOBaHHBIC B pE3yJIbTAaTE H3yUCHHUS JUCIIUIUIMH/ IPAKTHK:

TexHonoruu npon3BoAcTBa 1 00PabOTKM MaTepHaIOB B METAJUTYPTrUU

3Hanus (YMEHUS, BIaJICHUS), TOTYICHHBIC TTPH M3yYECHUHW JAHHOW IUCIUILIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUECHUS] JUCIUILITNH/TIPAKTHK:

[IpencraBienne Hay4yHOTO AOKJIaAa 00 OCHOBHBIX pe3yibTaTax nmoArorosineHHoi HKP

[ToaroroBka k caaue u ca4a rocy1apCTBEHHOTO HK3aMeHa

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynprare ocBoeHus AMCUUIUIMHBL (Moayiss) «VIHHOBAIlMOHHBIE TEXHOJIOIHH
IIPOM3BOJICTBA CHEIMATIBHBIX CTAIEH U CIIAaBOB)» 00yUaIOIMNCS TOJKEH 00J1a1aTh CIeIyIOIUMU
KOMIETEHIMSIMU:

CtpyKTypHBII [Inanupyemsble pe3yabTaThl 00yUeHHS
JJIEMEHT
KOMIIETCHIINHN

ITK-1 criocoOHOCTh aHATM3UPOBAThH MOJHBIA TEXHOJIOTMUECKUN UK MOTYYEHHsI U 00pabOTKU
MaTepHUajoB

3HaTh napaMeTpsl Pa3HO-00Pa3HBIX MPOLIECCOB TEXHOJIOTMUYECKOro UK
MOJTy4YeHUs U 00pabOTKH CIIeIMaTbHBIX METAJUIOB M CILIABOB

YMers BBITNIOJTHATH MCCIIEI0BAHUS METAJUTYPTHYECKUX MTPOLIECCOB, 000PYA0BaHUS U
METAJUIONPOIYKIIMH B O0JIACTH MOJyYSHHS CIIEIIMATIBHBIX METAJUIOB U
CIUIABOB, B TOM YHMCJIE C IPUMEHEHUEM METOI0B MaTEMAaTHYECKOTO
MOZECIIMPOBAHUS

Brnanets MPOBCACHUA TCOPCTUICCKUX U SKCIICPUMCHTAJIbHBIX HCCIIeI0BaHUM
IIPOIECCOB IMMPOMU3BOJACTBA CIICHHUAIBHBIX MCTAJUIOB U CIIJIABOB B KAYCCTBE
BCAYUICTO UCITOJTHUTECIIA C TPUMCHCHHUEM KOMIIBIOTCPHBIX TEXHOJIOT Ui




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0wast Tpya0eMKOCTh JUCLUIUIMHBI COCTaBISIET 2 3a4eTHBIX €AMHUI] /2 akaj. 4acoB, B TOM

qHCIe:

— KOHTaKTHas paboTa — 8 akaJ1. 4acoB:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHeayauTopHas — 0 akaj. yacos;

— caMocTosTeNbHAs paboTa — 60 akas. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— MOJITOTOBKA K 3a4éTy — 4 akaj. yac
dopma arrecranuu - 3a4eT

AynutopHast s
KOHTaKTHas paborta E 3 ®dopma TeKyIero
=
B aKaJl. 4acax 2] Bun KOHTPOJIS
Pazzen/ Tema 2, (B axaz. acax) = . P Kon
> g ©|caMoCTOATENbHOM | yCIEBaeMOCTH U
JUCIUIUIUHEBI ) £ m ., | xomnerenuu
o & paboThI TIPOMEKYTOYHOMH
n1a6. |mpaxr. | € & ATTECTAIIN
Jlek. s < 11
3aH. 3aH. O &
1. Conepxanue Kypca
[ToBTOpenue
PO IEHHOTO
Marepuana,
1.1 CtpoutensHsle CTaIN 2 2 18 | camocTosTensHOe | YCTHBIHM ompoc IK-1
n3ydeHue
Mmarepuana o
TeMe JICKIINU
[ToBTOpeHue
PO IEHHOT O
1.2 MammHoCTpOHUTENbHBIE Marepuana,
CTau Pa3nUIHOrO 1 13 | camocTosTensHOe | YCTHBIHM ompoc IK-1
Ha3HAYCHHS n3ydeHue
Mmarepuana o
3 TeMe JICKIIUH
IToBTOopenue
MPOIIEHHOT O
Marepuaia
1.3 MNHcTpyMeHTaIbHBIC ’ .
pyM 1 16 | camocTosTensHOe | Y CTHBIHA ompoc IIK-1
cTanu
n3ydeHune
Marepuana o
TeMe JICKIIUU
[ToBTOpEeHue
. MPOKJICHHOTO
1.4 KopposunoHHocTolikue, powI
KapoCTOHKHE u marepnaia, TIuceMenHBbIH
p 2 13 | camocTosTENEHOE IK-1
JKapONPOYHBIE  CTAIH | orpoc
U3y4yeHHe
CILJIaBbI
Marepuana o
TeMe JICKIIUU
Hroro no pazaeny 6 60
HWroro 3a cemectp 6 2 60 3a4€T
Hroro no aucuumniune 6 60 3a4eT IK-1




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

Jis  peanu3anuu  TPEAYCMOTPEHHBIX  BHJOB  y4eOHOM pabOTBl B KauecTBe
06pa3OBaTeJIBHBIX TEXHOJIOTHH B npenogaBan AUCHHUIIIMHBI ((I/IHHOBaL[I/IOHHBIe TEXHOJIOTNHU
IPOM3BOJICTBA cTajne u CILIAaBOBY UCTIOJIB3YIOTCS TpaaUIIMOHHAS u
MOAYJIBbHO-KOMIICTCHTHOCTHAA TCXHOJIOTHUH. Hepe,uaqa HGO6XOI[I/IMBIX TCOPCTUICCKHUX 3HAHUHU U
(dbopMHpOBaHHE OCHOBHBIX NpEACTaBICHUNH 1O Kypcy «/IHHOBalMOHHBIE TEXHOJIOTUU
MPOM3BOJICTBA CTAJIE W CIUIABOB» MPOUCXOAWT C HCIIOJIB30BAHMEM HAYYHBIX pa3paboTok
PO eCcCOPCKO-TPENOAaBaTEILCKOTO  COCTaBa  Kaenpbl METALTypIrUd W XHUMHUYECKHUX
TEXHOJIOTHH, pa3JaTOYHOr0 MaTepuaia, Mpe3eHTaIi.

B  kayecTBe HMHTEPAaKTHBHBIX METOJOB  HUCHOJNB3yeTCs  ydyeOHas  JUCKYCCHS,
MpeICTaBIISIFOIIast CO00M Oecey, B X0/1e KOTOPO MPOUCXOIUT OOMEH B3TJIS,IaMU TI0 KOHKPETHOM
npobneme. JlaHHBIA METOJ HCHOJB3yeTCsl NpU COOECeOBAaHHUAX MO OOCYKICHHIO HTOTOB
BBITIOJTHCHU A 3aI[aHl/If/'I Ha 3aHATHUAX.

CamocrosTenbHas padoTa acMPAaHTOB CTUMYJIHPYET K CAMOCTOSTEIbHOH MpopadoTKe
TEM B MPOLHECCE HU3YYCHHA WM NOATOTOBKHM K YCTHOMY M INHUCBMCHHOMY OIIPOCY, a TAKKC K
UTOTOBOM aTTeCTaIlNH.

6 YueOHO-MeTOIMYeCKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXCsl
[Ipencrasneno B npuioxxenuu 1.

7 OueHoYHbIE CPeICTBA IJIf IPOBEIeHUs POMEKYTOUYHOM aTTecTAaluu
[IpencraBieHbl B IPUIOKEHUU 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecneyeHue TUCIUIIMHbI (MO1YJIs1)

a) OcHoBHas1 IMTEpPaTypa:

I'epacumoBa, A. A. Maremarndeckue METOAbl B HWHKWHHUPUHIE METAJLUTypPrUYeCKOro
o0opymoBaHus U TeXHOJOTHH | yuebHOe mocobue / A. A. T'epacumoBa. — Mocksa : MUCHUC,
2017. — 82 c. — ISBN 978-5-906846-89-1. — Tekct : osnextpoHubiii // Jlanb
3NEeKTpOHHO-OnbMoTeunas cuctema. — URL: https://e.lanbook.com/book/108082

0) lonotHuTEIBHAS TUTEPaTypa:

1. bamma, O. M. DxkcnepuMeHTaJIbHBIE METOJbl KCCIECIOBAHUA B TEXHOJOTHHU
MalmHOCTpoeHusl : yueOHoe nmocodue / O. M. bamna. — Cankr-IlerepOypr : Jlanb, 2019. — 168
c. — ISBN 978-5-8114-3587-6. — Tekcrt : anekTpoHHbI // JIaHb : 21eKTPOHHO-OMOIMOTEUHAsI
cucrema. — URL.: https://e.lanbook.com/book/118624

2. MopaueBckuii, A. I'. TepmogmHaMu4eckue pacyeThl B XUMHH M METAJUTYPTHH
yueOHoe nocobue / A. I'. MopaueBckuii, 1. b. Cnaakos, E. I'. ®upcosa. — Cankr-IletepOypr :
Jlanp, 2018. — 208 c. — ISBN 978-5-8114-3023-9. — Tekcr : anextponnsiii // Jlanb :
aNeKTpOHHO-OMbIHoTeynas cucrema. — URL: https://e.lanbook.com/book/104851

3. PomanTees, 0. I1. MeTammyprusi TSOKENbIX IBETHBIX METAJUIOB © y4eOHOE mocobue /
10. II. PomanteeB, C. B. BeictpoB. — Mocka : MUCHUC, 2010. — 575 ¢. — ISBN
978-5-87623-173-4. — Tekcr : anektpoHHbIit // JlaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL.: https://e.lanbook.com/book/117036

4. MenpunueHko, A. C. CTaTUCTUYECKH aHAIN3 B METAJUTYPIUU U MaT€pUaIOBEACHUN !
yueonuk / A. C. MenpHuuenko. — Mocksa : MUCHUC, 2009. — 268 c. — ISBN
978-5-87623-258-8. — Tekcr : anekrpoHHbIit // JIaHb : 3IeKTPOHHO-OMOIMOTEYHAS CHCTEMa. —
URL: https://e.lanbook.com/book/117015

5. Kanunckuii, O. M. KoMiuiekcHoe ynpaBieHHE [€JI0BOM penyTanued NpeanpusiThuil
YEpHON METAJUIyprud Ha OCHOBE METOJOB KOJMYECTBEHHOW M KAYECTBEHHOM OIIEHKHU
monorpadus / O. U. Kanuuckuii, C. B. Mapkos, O. FO. Muxaitioa. — Mocksa : MUCHUC,
2018. — 492 c. — ISBN 978-5-906953-27-8. — Tekcrt : anekrpounsiii // Jlaus :



aNeKTpOHHO-OMbOIHoTeynas cucrema. — URL: https://e.lanbook.com/book/108038

B) MeTonuyeckue ykazaHusi:

Konecuukos 10.A., bynanos b.A., CronsgpoB A.M. MeTautyprudeckue TEXHOJIOTUH B
BBICOKOIIPOU3BOAUTEIBHOM KOHBEpTEpHOM Iiexe: - Maruutoropek: M3n-so Marautoropcek. roc.
TexH. yH-1a uM. ['.1. HocoBa

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpammHoe o0ecnieueHue

Haumenosanue I10 No norosopa Cpok neicTBuU JIUIEH3UN
MS Windows 7

Professional(mst ~ |[1-1227-18 ot 08.10.2018 11.10.2021
KJ14CCOB)

MS Windows 7

Professional (ms  |1-757-17 ot 27.06.2017 27.07.2018
KJ1aCCOB)

MS Office 2007 | 135 o1 17.09.2007 Geccpouro
Professional

7Zip cB000HO pacrpocTpansemoe [10 0OECCpPOYHO

HpO(l)eCCI/IOHaJ'leI)Ie 0a3bl JAaHHbIX " I/IHq)OpMaIII/IOHHLIe CIIPaBOYHbLIC CUCTEMBI

HasBanue Kypca Cchlika
denepanbHOE roCyIapCTBEHHOE Or0KETHOE
yupexaenne «DenepanbHblii HHCTUTYT mpoMbiiniendoi|URL: http://wwwl.fips.ru/

COOCTBEHHOCTHY
HNudopmanmonnas cucreMa - EnnHoe OKHO JOCTyma K
HHGOPMAIMOHHEIM pecypcaM

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

[MTouckosas cucrema Axagemus Google (Google Scholar) [URL: https://scholar.google.ru/

HaunonaneHas MH(pOpPMallMOHHO-aHAJIUTUYECKAast URL:

cucrema — POCCUICKUI MHIEKC HAYYHOTI'O LIMTUPOBAHUS htt AT . .
s://elibrary.ru/project_risc.as

(PHHIL) P y-TU/project_ P

DrexkTpoHHas 0a3a meproanyYecKuX u3ganuii East View
Information Services, OO0 «MBUC»
9 MaTtepuaJIbHO-TEXHHUYECKOE o0ecTedeHne TUCIUTIHHBI (MOILYJIs1)

https://dlib.eastview.com/

MaTCpI/IaJ'IBHO-TCXHI/IquKOC obecrneucHUe JUCIUIIIIMHBI BKIIFOYACT:



1. Yuebnas ayautopus Ui IPOBECHUS 3aHATUIN JICKIIMOHHOTO TUIIA OCHAIIIECHA!

- TEXHUYECKHMMH CpEJICTBAMU OOyUYeHMs, CIyXallUMH Ul NpeACTaBIeHUs ydeOHOH
uHpopManuu OOJIBIION ayAUTOPUHU: MYJIbTUMEIUHHBIMU CpEACTBA XPAaHEHUS, IMepenadyd u
MpeACTaBICHHS Y4eOHON HHPOpMAIIHH;

- CTIeUUAIN3UPOBAHHON MEOETIBIO.

2. Y4eOHast ayaAuTopus Ui NPOBEICHUs IPAKTUUYECKUX 3aHATUH OCHAILCHA:

- TEXHUYECKHMMH CPEICTBAMU OOYUEHUS, CIYXAIUMH Uil TpEACTaBICHUS y4eOHON
uHpopManuu OOJIBLUION ayAMTOPUHU: MYJIbTUMEIUNHHBIMU CpEACTBA XpaHEHUs, IMepetadyud u
npeCcTaBiIeHUs yaeOHOH nH(pOopMaInu;

- CIELMAIN3UPOBAHHON MEOEIBIO.

3. YuebHas ayquTopus Ui TPYIIOBBIX U MHAWBUAYAIBHBIX KOHCYIbTAIMNA, TEKYIIETO
KOHTPOJIS ¥ IPOMEKYTOUHOM aTTeCTallMy OCHAIIICHA!

- KOMITBIOTEpPHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkitouennem k cetu «HTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH()OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBaHHON MeOeblo.

4. ITomerieHue 7151 CaMOCTOATENIBHOM pabOThl OCHALIEHO:

- KOMITBIOTepHOI TexHHKO# ¢ makeTom MS Office, ¢ mogkitoueHnem k cetu «MHTEpHETY
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTeNbHYIO CPEly YHUBEPCUTETA,

- CHIeMaIM3UPOBAaHHON MeOebIo.

5. ITlomemenue pans XpaHeHHsT W NPO(UIAKTUYECKOrO OOCIyXKHBaHUA Yy4eOHOTro
000py1I0BaHUS OCHAIIICHO:

- CIIELUAIM3UPOBAHHON MEOEIBIO: CTeNIaKaMU JJ1s XpaHeHHsl ydeOHOro 000pyA0BaHMS;

-MHCTPYMEHTaMHU JUIsl PEMOHTA yueOHOro 000py10BaHus;

- ikadamu U1 XpaHeHus1 yueOHO-MEeTOMUECKON TOKyMEHTAllUU U MaTepUaoB.



ITPUJIOKEHUE 1

OueHouHbIe CpeACTBA J1JIsl MPOBeEIEHUs MPOMEKYTOUHOM aTTecTAlNMU
Bonpocul k 3auemy

CoBpeMEHHbBIE CTPOUTEIBHBIE CTAIIH.
Cranu 115 apMaTyphl xKejie300€TOHA U METObl UX YIIPOUHEHHUSI.
PazHoBuAHOCTH cTanel Jyis JIMCTOBOM XOJIOJHOM MTaMITOBKU. MX TepMuyeckas
00paboTka.
VYaydmaemsie ctanu. OcoOEHHOCTH UX JIETUPOBAHMUS, CBOMCTB. [IpyHHIMITBI BBIOOpA CTamn
JUISL KOHKPETHOTO U3JIETHSI.
Cranu qis nementauuu. CBsi3b XUMHUYECKOTI'O COCTaBa CTAIM U TEXHOJIOTHYECKUX
0COOEHHOCTEHN TEPMHUUECKON 00pabOTKH U3AENUsI TOCTIE [IEMEHTAIUH.

[TpyxuHHBIE CTamu OOIIET0 Ha3HAYEHUS, UX TepMUYeckas o0paboTka.
[Tpeun3noOHHbIE IPYKUHHBIE CIUIABHI (SJIMHBAPBHI).
N3HocTocToiikas crans ["anduiba.
Pa3HOBUAHOCTH MOAIIMITHUKOBBIX CTaJEH.
OCHOBHBIE BU/Ibl BBICOKOIIPOYHBIX MAIIMHOCTPOUTENbHBIX CTAJICH.
MapTeHCuTHO-CTaperoIIre CTalu: o0IIast XapakTepUCTUKa, pa3HOBUIHOCTH, POJIb
JIETUPYIOLIUX 3JIEMEHTOB.
Pa3HoBuUIHOCTH CTaliell MOBBIIIEHHON 00padaThIBAEMOCTH PE3aHUEM.
IIpuponsa KOppO3MOHHON CTOMKOCTH CTallel. Pa3HOBUAHOCTH KOPPO3MOHHOCTOMKHX

CTaﬂefI, JOCTOMHCTBA U HCJOCTATKH UX OTACIIBHBIX KJIaCCOB.

HeprkaBeromue cranym MapTEHCUTHOTO KJlacca.

Koppo3uonHocroiikue ctanu ¢peppuTHOro Kiacca.

Koppo3noHHOCTONWKHE CTalM ayCTEHUTHOTO Kjlacca.

Koppo3noHHOCTOIKHE cTalli CMELIaHHBIX CTPYKTYPHBIX KJIacCOB ((peppUTHO-

ayCTEHUTHBIE, ayCTEHUTHO-MapPTEHCUTHBIE).

ITpupona xapocToiikocTH. OCHOBHBIE PA3HOBUIHOCTH KapOCTOMKUX CTaJIEN U

CIIJIaBOB.

JKaponpoyHocTh 1 €€ XapakTepUCTUKHA. MeTo1bI OBBILIEHUS )KapOIPOYHOCTH

cr1aBoB kene3a. O0mas kiaccupuKams KaponpoYHbIX CTaJei 1 CTUIaBOB.

TennoycToiunBbIe CTaIU NEPIUTHOIO U MAPTEHCUTHOTO Kjlacca.

AyCTEHHUTHBIE KapOIPOYHbIE CTaIU (TOMOT€HHbIE U IUCIIEPCUOHHO-YIpoUHsieMble). x
TepMHUYecKas 00paboTKa.

JKaporpounsle cTaperomue CIuIaBbl HA HUKEJIEBOM OCHOBE.

BO”pOCbl ons YCMHbBIX U RUCOMEHHO20 ONRPOCOB:

[lepeuncnure ocHOBHBIE TPEOOBAHUS K CTPOUTENBHBIM CTAJISIM.
KakoBo 00bI4HOE cofiepKaHue YIiaepo/ia B CTPOUTENbHBIX CTANISAX U KaKUMHU
TpeOOBaHUSMU OHO Ompeensercs?



Kakwue nerupyromue 31eMEHTbl B OCHOBHOM UCIOJIB3YIOTCSI B CTPOUTEIBHBIX CTANIAX U
KaKyIO POJIb OHU B HUX UIpatoT?

CpaBHuUTE pa3HbIe CIOCOOBI YIPOYHEHUS CTPOUTEIBHBIX CTAICH M0 UX BIUSHUIO HA
TEMIIEpaTypy BA3KO-XPYIKOIO Iepexo/ia.

OT 4ero 3aBUCHUT CBapUBAEMOCTh CTAJIA?

UeM OTJIMYAIOTCS CTPYKTYpa M CBOKMCTBA ABYX(a3HBIX PEPPUTHO-MAPTEHCUTHBIX U
TPUII-CTAJICH J1 XOJIOIHOM mTaMnoBKH oT ctasier Tuna 08km, 08K0? Kakoii
TEPMUYECKOI 00paboTKe OHM MOIBEpraroTcs?

Kakue TunnyHbie JTEerupyronre 31eMEHThI UCIIOIb3YIOTCS B YIYUIIaeMbIX CTaNsX,
KakoBa X poJjib?

Kakwue crioco0s! yrpouHeHus IpYKUHHBIX CTaJIel CYyLIECTBYIOT U KaKOBbI OCOOEHHOCTHU
XUMHUYECKOI'O COCTaBa CTAJIEH B KAKIOM U3 CIy4yaeB?

Kakyro posip urpaer Kaxplii U3 JISTUPYIOIIKX IEMEHTOB B THIIMYHON BBICOKOIIPOYHON
MapTEHCUTHO-CTapeoILen cTain?

Hepe‘{I/ICHI/ITe OCHOBHBIC PAa3HOBUIHOCTHU cTajey NMOBBLIIICHHOM 06pa6aTHBaeMOCTH
pPE3aHUCM.

Jaiite knaccupUKaIMO HHCTPYMEHTAIBHBIX CTaJIel 110 TBEPAOCTU U TEIIOCTOMKOCTH
Y TIPUBEJIUTE XOTsI OBl 110 OJHOMY NPUMEPY CTAIU KaXI0T0 THUIA.

Kakue ocHOBHBIE pa3HOBUHOCTH OKOHYATENEHON TepMOOOPaAOOTKH MTPUMEHSFOTCS
JUIS IITAMIIOBBIX cTajiel tuna X 12Md?

Kakyto cTpykTypy nmproOpeTaroT ObICTPOPEKYILUE CTAIN TOCIE CTAHAPTHON 3aKaIKH
U KaK OHA U3MEHSIETCs 110CIIe OTIycKa?

[IpuBenuTEe MOJHBIA XUMHUYECKUN COCTaB HAauOOJIee THMTUIHOM OBICTPOPEKYIIICH
ctanu (tTuma P6MS) u mosicHUTE poiib Ka)KA0T0 JETUPYIOIIETO dJIEMEHTA.

KakoBbl 0COOEHHOCTH XMMHUYECKOI'O COCTaBa U CBOMCTB cTajel Uil IITaMIIOB ropsyeit
IITAMIIOBKH?

KakoBbI OCHOBHBIE TOCTOMHCTBA U HEJOCTATKH KOPPO3ZMOHHOCTOMKHUX cTaneit ¢ 13%
xpoma?

B kakux ycrnoBusiX B XpOMHUCTBIX KOPPO3MOHHOCTOMKUX CTaJsX (PEppUTHOTO Kiacca
MOJKET Pa3BUTHCS CKIOHHOCTh K MEKKPUCTAIIIMTHON KOPPO3UH?

C KaKoii 11e71b10 BBOAUTCS TUTAH (HUOOMIA) B KOPPO3UOHHOCTOWKHE CTANIN ayCTEHUTHOTO
KJacca?

Kaxkne snemMeHTsI HCIoNb3YITCS IS TOBBIIIEHUS XKapOCTOMKOCTH CILIaBOB Xkeie3a? B
&M COCTOUT MEXAHU3M UX NEUCTBUSI?

Kakwue ctanu Ha3bIBalOT TEmI0ycTOMYMBBIMU? KakoBO UX OCHOBHOE Ha3HAYCHHE?
Kakoii TepmooOpaboTke moaBepraioT ayCTEeHUTHBIE KAPOIPOUHbIE CTATN Pa3HbBIX
TUTOB?



HpOMe)KYTOLIHaSI arrecragus 110 JUCHHUIIIINHE <<HHHOBaHI/IOHHBIe TCXHOJIOTHH
IMPpOU3BOJACTBA CTajeH U CIJIaBOBY IIpOBOAUTCA B (bopMe 3a4ycTa.

3ader 1o JaHHOW THUCUUIIIIMHE TPOBOIUTCS B YCTHOM (hopMe.
Hokazamenu u Kpumepuu oyeHuUBaHUA 3auema:

— Ha OLICHKY <«GBa4YTeHO0» aClIHUpaHT MOOJDKCH II0KAa3aThb BBICOKHIM YPOBCHb 3HAHUA
MaTtcpHralia o AMCHUINIMHE HE TOJIBKO Ha YPOBHEC BOCIIPOU3BCACHHUA U 00BACHEHHS I/IHCI)OpMaI_II/II/I,
HO W MIPOACMOHCTPHUPOBATH HMHTCIIJICKTYaJIbHBIC HABBIKHM PCIICHUA HpO6JI€M, HaXO0XJICHUA
YHUKAJIIBHBIX OTBETOB, BBIHECCHHSA KPHUTHYCCKHUX CYX(HGHHﬁ; IIPOACMOHCTPHUPOBATE 3HAHUEC U
IMOHUMAHHNEC 3aKOHOB NUCHUIUINHBI, YMCHUC OTICPUPOBATH OTUMHU 3HAHUSAMU B HpO(I)eCCHOHaHBHOﬁ
JACATCIIbHOCTH,

— Ha OLIGHKY «He 3a4TeH0» aclUpaHT HE MOXXET I0Ka3aTh 3HaHHWS Ha YPOBHE
BOCIIPOU3BECHUST U OOBACHEHHMS HUHPOpPMALMU 10 JUCHUIUIMHE, HE MOXKET I10Ka3aTh
UHTEJUIEKTYaJbHbIC HAaBBIKM PEIIEHUS MPOCTHIX 3a]a4, YMEHHE KPUTHYECKH OLIEHUBATh CBOU
JUYHOCTHBIE KauecTBa, HamMeuyaTb IyTH M BbIOMpPATh CpEICTBAa pa3BUTHUS JIOCTOUHCTB U
YCTpaHEHUS HEIOCTATKOB.






Ouenounvie cpeocmea 0nsa nPoGeOeHUs NPOMENCYMOUHOU ammecmayuu

MNPUJIOKEHHUE 2

a) [Inanupyemslie pe3yabTaThl 00y4eHUS ¥ OLIEHOYHBIE CPEJICTBA AJIsl MPOBEJCHHS IPOMEKYTOUHOM aTTECTAlUU:

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:

N

ok~

o

10.
11.

12.

[lytn ynydmeHust kKayecTBa arjoMepara Ha COBPEMEHHBIX ariopadpuKax.
[Tyt noBbIIEHUS YACIBHON IIPOU3BOAUTEIBHOCTH COBPEMEHHBIX arjIOMallH.
[Iponeccsl, mpoTekarmue B 30HAX TOPEHUS W IOAOTPEBAa UIMXTHI IIPU
arJioMeparuu KeJIe3HbIX Py.

CpaBHeHHE METaJUTypru4ecKiX CBOICTB arjaoMepara U OKaThIIIeH.

IIponeccel, MpoTEKarwIlMe B 30HAX TOPEHUS U MOAOrPEBa UIMXTHI IIPU
arJIoMeparuy KeJe3HbIX Py.

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

CyniHoCTh POBHOIO X0/a JIOMEHHOM Nedd. PerynupoBaHue Xona IUIABKH 11O
CTaTUYECKUM IIepenajaM JAaBIcHUs rasa.

CooTHo1IeHre Cull, ClIOCOOCTBYIOMIMX U NMPENSTCTBYIOLIUX CX0/ly MaTE€pHUaJIOB
B JIJOMCHHOH II€YH.

OneHka 1 peryampoBaHUe TEIUIOBOIO COCTOSIHUS TOPHA JOMEHHOM TEeYH.
BnusiHue ra3oBoro moroka Ha COCTOSIHME CTOJ10a MaTepualioB B JIOMEHHOM
Y.

BnusiHue Temnepatypbl AyThsl Ha MIPOLIECCHI TEIIO0OMEHA, BOCCTAHOBJICHUS U
ra30IMHAMUKY JTOMEHHOHU IIABKH.




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OrneHOYHBIC CPEICTBA

13

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
217.

[loBenenne cepsl B TOMEHHOW MEYH U OCOOCHHOCTH TEXHOJOTMH BBIILIABKH
YyryHa ¢ HU3KHM €€ COJEpIKaHUEM.

TexHomornyeckas posib FOpHa U METOJUKA OIIPENEICHUS €0 pa3MepOB.
W3MmeHeHne TeMmneparypbl MaTepualoB M Ta3oB II0 BBICOTE U pajuycy
JIOMEHHBIX nedyel. CBsI3b IPOLECCOB TEII00OMEHA U BOCCTAHOBJICHHUSI.
OKcIIepTHBIE CUCTEMbI JOMEHIMKa. HeoOXoauMOCTh OCHAIEHUS HUMHU
COBPEMEHHBIX JJOMEHHBIX II€YEH.

Cratuyeckue W JUHAMMYECKHE MATEMaTU4YECKUE MOJEIM JOMEHHOIO
npouecca.

XVUMUYECKUH  COCTaB, CTPOEHHME W CBOMCTBA  JKMJIKHMX  IUIAKOB
CTaJICIUIABWJIBHOTO IIPOU3BO/ICTBA.

TepMonnHaMuKa 1 KUHETUKA OKUCIIEHUS YTJIEPOA IIPH BBIIIJIABKE CTAJIN.
Oco0eHHOCTH TEXHOJOTUU BBIIUIABH CTald C OCOOOHU3KHM COJEp>KaHUEM
yriepoja.

TepMonnHaMuKa ¥ KUHETUKA JeCylbQypalii MeTajlia IIPHU BBIIIJIABKE CTaJIH.
OCOOEHHOCTH TEXHOJIOTMU BBIMIABKU CTAJIM C OCOOOHU3KHM COJEp)KaHUEM
CEPBIL.

TepmoauHaMuka U KUHEeTHKa Aedocopaluy MeTasa Mpy BhIIJIAaBKE CTAJIH.
OCOOEHHOCTH TEXHOJIOTUM BBIMJIABH CTaIM C OCOOOHU3KHM COJEp)KaHUEM
dbocdopa.

MexaHu3M M CKOPOCTb OKHCIEHUs IIpUMeced IIpU IMPOAYBKE MeTajula
KHCIIOPOJIOM.

PactBopuMocCTs BOJOpOAa B cTand. TepMoauHaMMKa M KMHETHKA IIpolecca
yZIaJaeHus BOJOPOa U3 CTaJIH.

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

Tepmoaunamuka packucineHust craiad. CrocoObl CHUXKEHHUS COJIEpKaHHS
HEMETAJUIMYECKUX BKIIFOUEHHUU ITPU PACKUCIIEHUU CTAJIH.

Teopernyeckre OCHOBBI JIETUPOBAHUS CTAJIU.

TexHOMOrus BBIJIABKM HHU3KOYTJIEPOJIUCTON KOHCTPYKIIMOHHOW CTaJId B




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OrneHOYHBIC CPEICTBA
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29.
30.
31.
32.

33.

34.

35.
36.

37.

38.

39.
40.
41.
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44,
45.

46.

47.

KHCJIOPO/IHOM KOHBEPTEPE C BEPXHEN IPOIYBKOM.

TexHonorrs BBIJIABKU JIETUPOBAHHOW CTalM B KUCJIOPOJHOM KOHBEpPTEpE C
BEpXHEH IIPOYBKOM.

TexHOo0rus IIaBKU CTAJIM B COBPEMEHHOM AYrOBOM CTAJICIIJIaBUILHOM MEYH.
TexHonorus 00paboTKa CTaM B arperaTe «Ieub-KOBIID».

TexHonorus 06pabOTKU CTall B KOBIIIE MOPOIIKOBOK MTPOBOJIOKOM.
TexHonoruss  BBIIIABKM ~ CTald B KUCJIOPOJHOM  KOHBEpTEpPE  C
KOMOMHHMPOBAaHHON TIPOAYBKOH.

TexHosorus KUCIopoIHO-KOHBEPTEPHOH IJIaBKU CTAJIM IPHU MCIOJIb30BaHUU
BBICOKO()OCHOPUCTOrO YyTyHa.

TexHonorus TNIaBKM CTAIM B JAYTOBOM CTAJICIUIABUJIBHOW II€YUM METOJIOM
neperuiaBa JISTHPOBaHHBIX OTXOOB.

OO6paboTka cTanu B KOBIE MOPOLIKOBOM MPOBOJIOKOM.

[lepBuuHOE OXJIAKJEHUE HEMPEPHIBHOJIMTONW 3arOTOBKM B KPHUCTAIIIU3aTOPE
MHJI3.

MexaHu3M  pa3BUTUSL ~ 30HAJIBHOM  XMMHUYECKOM  HEOJHOPOJIHOCTH
HENPEPHIBHOIUTHIX 3aTOTOBOK.

MexaHnu3M 00pa3oBaHUs yCAaTOUYHBIX JA€(PEKTOB B HEMPEPHIBHOIUTOU
3aroTOBKE.

OCHOBBI TEOPUH KPUCTAIUIU3ALNUN CTAIN IPU HENIPEPHIBHON PA3JIMBKeE.
ITonroroska meramna 1 MHJI3 k HenpepbIBHOI pa3iauBKe.

Opranu3zaiys BTOpUYHOTO OXJIAXKIEHUSI HEMPEPBHIBHOIUTOM 3aTOTOBKHU.
TexHOoNMorust HeNMPEPHIBHOM PA3IMBKU CTAIM METOJOM «IIJIaBKa Ha IJIABKY.
BuyTtpennue nedexThl HenpephIBHOIUTHIX 3arOTOBOK.

[ToBepxHOCTHBIE Ae(PEKTHI HEMPEPHIBHOIUTHIX 3arOTOBOK.
DKCrepUMEHTAIbHbIE METO/bl OIpeAeNeHuss Kod(PUIUEeHTa KOHTAKTHOTO
Tpenus npu OM/I.

ConpoTuBi€HHE  METAUIOB  IUIACTHYECKOM  nedopManuu:  MOHSATHUS
COIIPOTHUBIICHUS, CTETIEHU U CKOPOCTH JepopMariiu.

@DakTophl, BIHAIOIIME Ha CONPOTHBJICHHE METAJUIOB  IJIACTHUYECKON




CTpyKTYpHBIN 3JIEMEHT
KOMITETCHIIHT
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nedopmanum.
[TonsiTHe O TepMOMEXaHMYECKHX MapaMeTpax Ipolecca IUIaCTHYECKOH
nedopmanuu. 3aBUCUMOCTH COIIPOTUBIICHUS neopmanuu oT

TEPMOMEXAHNYECKUX ITAPaMETPOB.

ConpoTuBieHHe METaUIOB  IulacThyecko  nedopmauuu. M3meHeHue
COMPOTUBIIEHUS ehOpMaIIUU MPHU XOJIOTHOM 00pabOTKE METAIIJIOB JABICHUEM.
ConpoTuBIeHHE METALIOB  IUIACTHYECKOW  nedopmanuu. M3meHeHue
COTPOTHUBIIEHUS AePOpMAIINH IIPU ropsyeii 00padoTKe METAIIOB 1aBIICHUEM.
Metoap!l uccieoBaHUsl COMPOTUBICHHUS Ae(opMariy. DKCIepUMEHTaIbHbIE
METO/Ibl U UX PE3YJbTaThI.

[IpakTueckoe  HCIOIB30BAHME  JKCIEPUMEHTAIBHBIX  3aBUCUMOCTEM
COTIPOTUBIICHUS AePOPMALIHH.

BapuanuoHHbIE METOIBI.

Metoa Teopuu (PYHKIMH KOMIIEKCHOT'O TIEPEMEHHOTO.

HnxeHepHbie METOIBI pacyeTa neopManuii U yCUIHii.

MeToabl MEXaHUKH MOJI3yYECTH B TEOPUU OOPAOOTKU METAJIIOB JaBIEHUEM.
Meron XapakTepUCTHK.

Tensomerpus u ee ucnonszopanue B OMJI.

I'eomerpuyeckne METOBI.

[Tonspu3atnOHHO-ONTUYECKUE METOBI.

CTpyKTypHO-HaCIEACTBEHHBIE METOBI.

WuTepdepomerpuieckiie METOIBI.

T'onorpadus.

CoBpeMEHHOE COCTOSIHUE YUCIEHHBIX MeTo10B uccieaoBanus HIC.

Meroa koHeunbIx pazHocteit (MKP).

Mertoas! kKoHeUHBIX eMeHToB (MKD).

MeToab! rpaHUYHbBIX UHTErpasibHBIX ypaBHeHuil ([TNY).

Mertoap! rpaHUUHBIX 37eMeHTOB (MID).

IlocTaHOBKa M KOHEYHO-2JIEMEHTHBIE TEXHOJIOTMH PEUIEHMS] COBPEMEHHBIX
3a/1a4.




CTpyKTYpHBIN 3JIEMEHT

[Tnanupyemble pe3yiabTaThl O0yYeHHS

OrneHOYHBIC CPEICTBA

KOMIIETEHIIUH
70. KoMOMHUpPOBaHHBIE METOIBI  UCCIEIOBAaHHS HANpPsLKEHHO-IE(POPMUPOBAH-
HOT'O COCTOSIHUISL.

YMerb BBIIIOJIHSATD MCCIIEIOBAaHUS [TpumepHbIe PaKTUUECKHE 3aAaHUs VIS 3a4eTa:
METaJLTyPriYecKuX MPOLECcCOB, MeTonoM MaTeMaTH4eCKOT0 MOJIETIUPOBAHUS ONIPEAEIUTh OCHOBHBIE ITAPaMETPBI
06OpYIOBAHNA H METATIONPOTyKIpy B | IPoTecca BBITUIABKN/KOBILEBOM 00pabOTKN/Pa3IMBKU 33JaHHON MapKy CTaJIN
00J1aCTH TTOJTyYEHUS CIICIIHATbHBIX
METaJJIOB U CIUIABOB, B TOM YHCIIE C
IPUMEHEHHEM METOIOB
MaTeMaTUIEeCKOr0 MOJICTHPOBAHUS

Bnaners HPOBEICHUEM TEOPETUUECKUX U 3agaHus Ha pelIeHne 3a1a4d U3 MPOoPEeCCHOHAIBHON 001acTH:

OKCIICPUMCHTAJIbHBIX I/ICCJ'IC,I[OBaHI/Iﬁ
IMpOLECCOB MPONU3BOJACTBA CIICIIUATIBHBIX
MCETAJIJIOB M CIIJIAaBOB B Ka4YC€CTBEC
BCAYUICTO UCITOJTHUTCIIA C HPUMECHCHUEM
KOMITBIOTCPHBIX TEXHOJIOT Uit

B cpelie 3JIeKTPOHHBIX Tabmui EXcel mpoananu3upoBath MpOU3BOICTBEHHBIC TaHHbIC
nomenHoro 1exa [TAO «MMK» 1 onieHUTh BIIMSIHUE TEMIIEpaTyphl U 1aBIICHUS B
11axTe JOMEHHOW €Y Ha PAaBHOBECHBIN COCTaB rasa;

rcnoib3ys makeTsl «SIKE» u «OnucaTensHas CTaTHCTHKAY, IIPOAHATU3UPOBATH
BbIOOpKY 13 1300 ruraBok B KKII.




0) Ilopsnok mpoBeaeHUS MPOMEKYTOUYHOM ATTECTAIUN, IOKA3ATEJIN U KPUTEPHH
OLlCHUBAHUS

IIpomexyrouHas  arrecrauus 10  JucuuIuIMHE  «VHHOBAllMOHHBIE  TEXHOJIOTMH
IIPOM3BOJCTBA CIECLHUAIBHBIX CTaJed M CILIaBOB» BKJIKYAECT TEOPETUYECKHE BOIIPOCHI,
HO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS 00YYaIOLIMMMCS 3HAHUM, M NIPAKTUYECKHUE 3aJaHuUs,
BBISIBIISIIOLINE CTETIEHb CPOPMUPOBAHHOCTH YMEHHI U BIIAJICHUH, TPOBOAUTCS B (hopMme 3aueTa.

3adeT MO JAHHOW TUCIUILIMHE MPOBOAMTCS B YCTHOW (opMe B BUJE COOECEIOBAHUS IO
BOITPOCAM JIJIsl TPOBEPKH KOMITETECHIIUMN.

IToka3aTesu U KpUTEPUH OLICHUBAHUA 3a4eTa:
— Ha OLIEHKY «3a4TEeH0» — 00yJaroluiics 1eMOHCTPUPYET BBICOKUN UM CPEAHUM YPOBEHb

Cq)OpMHPOBaHHOCTH KOMHGTGHHHﬁI OCHOBHBIC 3HaHHsA, YMCHUA OCBOCHBLI, HO JOITYCKArOTCA
HC3HAYUTCIIbHBIC OHII/I6KI/I, HCTOYHOCTH, 3aTPYAHCHUA TP aHAJIMTUYCCKUX OIICpalusix, IICPECHOCC
3HAHUU U YMGHHﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTYyalluU.

— Ha OILICHKY «He 3a4YTeHO» — OO0ydJaroluics IeMOHCTpUpyeT 3HaHus He Oosiee 20%
TEOPETUYECKOI0 MarepHualia, JOIMYCKaeT CYIICCTBCHHBIC OIMMOKHA, HE MOXET II0Ka3aTh
WHTEJUICKTYaJIbHBIC HABBIKU PEIICHUS MPOCTHIX 33j1au.



