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Pabouast nporpamma coctaByieHa Ha ocHoBe ®PI'T (mpuka3 MunoOpHayku Poccuu ot
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JIner aktyaam3zanuu pado4eil mporpaMmbl

Pabouast mporpamMma rnepecMoTpeHa, 00CykaeHa 1 o100peHa s peanusaruu B 2026 - 2027
yueOHOM ToJTy Ha 3aceannu Kageapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHUATIOBEICHUS

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

PaGouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MATEPHAIOBEICHHSI

[Iporokom ot 20 . Ne
3aB. kadenpoii H.A. ®eokTucron

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa 1 ogo0peHa s peannsaruu B 2028 - 2029
y4eOHOM TroJly Ha 3acefanuu Kapeapsl JIMTEHHBIX IPOIIECCOB U MAaTEPUATIOBEICHHSI

[Iporokon ot 20 . Ne

3aB. kadenpoit H.A. ®eoKTHCTOB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3acefanuu Kadeapsl JIMTEHHBIX MPOIIECCOB U MAaTEPHATIOBEICHHSI

IIporokom or 20 . Ne
3aB. kadeapoii H.A. ®eoktuctoB




1 Ilesin ocBOEHMSI AMCUMILTUHBI (MOIYJISA)
W3ydeHre HOBBIX IPOIIECCOB U CILUIAaBOB B TUTEHHOM MTPOU3BOJICTBE

2 KomnereHuuu odyuyarierocsi, GopmMupyembie B pe3yJibTaTe 0CBOCHUS

AMCUUIIMHBI (MOYJIS) U IIJIAHUPYEMbIe Pe3yJbTAThl 00y4eHu st

B pesynbrare ocBoeHuss aucuuiuiuHbl (Moaynsi) «HoBble mporecchl M CIUIaBbl B
JTUTSHHOM MPOU3BOICTBE» 00YJAIOIIUNACS TOJDKEH 00J1aAaTh CIICAYIOIIUMU KOMITETCHIIUSMHU:

KHC-1 Cnoco0GeH mpoBOAUTH aHAJIU3 COBPEMEHHBIX TEXHOJOTHH JTUTEHHOTO MPOU3BOACTBA U
OLIEHHMBATh UX IPUMEHMUMOCTD B YCIOBHSIX PEAJILHOIO IPOU3BOJCTBA

KHC-2 3HaeT 0CHOBHBIE TeHICHIIMY PA3BUTHS METAJUTYPTUU U JINTEHHOTO NPOU3BOJICTBA

KHC-3 Cnocoben pazpabarbiBaTh TEXHOJIOTHYECKUE MPOIIECCHI, TEXHOJIOTHYECKYIO OCHACTKY,
pabouyro JOKYMEHTAIUIO, MapUIPYTHBIE M ONEPAlMOHHBIC TEXHOJIOTUYCCKUE KapThl IS
HU3TroTOBJICHHUS JINTHIX I/ISHGHI/Iﬁ W INCPCIICKTUBHBIX MATCPUAJIOB IJIA UX MMOJTYYCHUA

KHC-5 Cniocoben opranu30BbIBaTh U MPOBOJIUTH HAYYHBIE UCCIEAOBAHUS IO pa3pabOTKe HOBBIX
TEXHOJIOTHYECKHX MPOIIECCOB U MAaTEPUAIIOB

KHC-6 CnocoGen mpoBoauTh aHanu3 3((HEKTUBHOCTH HOBBIX MPOILECCOB U MaTepuaioB B
JUTEHHOM MPOU3BOJICTBE M BOZMOXKHOCTH UX pean3aluu




3. CTpyKTYpa, 00BEM M colepKaHue TUCIHIIMHBI (MOTYJINA)
OO01mast TpyTI0eMKOCTh JUCIUTIINHBI COCTABIISIET 6 3a4eTHRIX enuHuI 216 akas. yacoB, B TOM YHCIIE:
— KOHTaKTHas paboTa — 86 akas. 4acos:

— aynutopHas — 86 akaj. 4acos;
— BHeayauTopHas — 0 akaj1. 4acos;

— camocrosTenbHas padora — 130 aka. yacos;

<DopMa aTrrecTaluu - 3a4cT

Paznen/ Tema
JIMCIUTIINHBI

Cemectp

AynutopHas
KOHTaKTHas paboTa
(B akan. yacax)

Jlek.

IIpaKT. 3aH.

CamocrosrenbHas
pabota cTyaeHTa

®dopma TeKymero KOHTPOJIS yCIEeBAeMOCTH
u
MPOMEKYTOYHOU aTTECTAINN

1. Pasnen

1.1 Jlutee B 3aMOpOXEHHbIE (HOPMBI.
Croco0bl IOJTydeHUs] 3aMOPOKEHHBIX HopM,
KauecTBO  OTJIMBOK,  IIOJy4aeMbIX B
3aMOPOKEHHBIX (opMax

19

YCTHBIH ompoc 670K BO-pocoB Ne 1-2,
caaya rnpaxktuieckoro 3aganus Nel

Hroro no pazaery

19

2. Pasnen

2.1 IlmmkepHoe smThE. MaTepuaisl,
INpPUMEHSIEMBIC IPU IUIAKSPHOM  JIUTHE,
cBoiicTBa nuIHKepoB. [lomyueHue oTIMBOK B
mopuctbie (HOPMBI, 3NIEKTPOPOPETUICCKUM
OCaXICHHEM W W3 TEePMOIUIACTHIHBIX
IITAKEPOB. Iomyuenne HITAKEPHBIX
OTJIUBOK BaKKyMHBIM BCAaChIBaHHUEM.
Crnoco6bl 00paboOTKU CHIPBIX IUIMKEPHBIX
OTJIIMBOK. Matepuaiisl, IpUMEHSEMbIE IpU
MOTyYeHUH TEPMOIUTACTHYHBIX IIIHKEPOB.
PexxuMBl yrnameHus CBS3KH U3 HMIIMKEPHBIX
oTBOK. OGXKHT OTIIHBOK.

21

ycTHBbIN onpoc Ne 2-3, crada
IpakTHueckoro 3aganus Nel

Wroro no pasneny

21

3. Pasnen

3.1 IlpuMeHeHHe TOPCUOHHBIX IONEH B
JIUTeHHOM IIPOU3BOJICTBE! npupoja
TOPCUOHHBIX I10JIEH, CBOWCTBAa TOPCHOHHBIX
MOJIeH, CIOCOOBI MOIYYeHUs TOPCHOHHBIX
MoJeH, BIWAHHE TOPCHOHHBIX IIOJIEH Ha
CIPYKTYpy ¥  CBOIiCTBAa  METaJIOB.
Bo3moxHOCTH TOJTyICHUS 3a/1aHHOH
CTPYKTYphl B OTJIMBKE C IIOMOUIBIO
TOPCUOHHBIX nonei. ITepcriexTHBEI
HONy4YyeHUus:  aMOpP(HBIX  METalIOB  C
IOMOIII0  TOPCHOHHBIX  HoONeil  mpu
OOBIYHBIX CKOPOCTSX OXJIaXKICHUSL.

24

ycTHbIN onpoc Ne 3-4, crada
npakTuaeckoro 3amanms Nel

Hroro no pazmeny

24

Hroro 3a cemectp

22

22

64

3a4€T

4. Pasznen

4.1 4. Ilpumenenne MI'/[-mMeTomoB B
JUTEHHOM NPOU3BOJICTBE: TPAHCIIOPTUPOBKA
W JIO3UPOBKA METAUIOB TPH  3aJIMBKE,
BoszgelicTBre  2MeKTPOMAarHUTHBIX — MOJIEH
Npd  3aIMBKE M KPUCTAUIM3ALMKA  Ha
CTPYKTYpy M CBOHCTBAa OTJIMBOK. Busl
TPaHCIIOPTHUP YEOLITUX MTI'I-ycTpoicTs.
M3MeHeHHe Makpo W MHKPOCTPYKTYPbI
OTIIMBOK pu BO3/I€HCTBUU
9JIGKTPOMArHUTHBIMU ~ TOJIIMHU.  BrusiHue
JJIGKTPOMArHUTHBIX TIOJICH Ha COJlepKaHUE
ra3oB M HEMETAUIMYECKUX BKIIOUYCHUH B
OTJIMBKaX.

15

ycTHbI onpoc Ne 4-5, cnaua
MPAKTUYECKOTo 3aaaHus Ne2

HWroro no pazneny

15

5. Pasnen

5.1 Hano TexXHOJOTMM B JUTEHHOM
MIPOU3BOJICTBE: METOJIbI CHHTE3a MOPOIIKOB,
MOJly4eHNE KOMITAaKTHPOBAHHBIX  CHCTEM,
CBOWCTBA HW30JUPOBAHHBIX HAHOYACTHI[ H
HaHocucteM. CriocoObl BBOIa HAHOYACTHUIL B
pacmias. BosmosxHocTH MOJy4EHUs
HAHOKPHCTAJJIOB B OTJIMBKAaX C MOMOIIBIO
CrienMalIbHONW 00pabOTKH CILIABOB.

17

Becena — obcyxnenue. Jloknan ¢
Mpe3eHTanuen

HWroro no pazneny

17

6. Paznen

6.1 HoBble ciocoObl 00paboTKH METAJUIOB U
CIUIABOB:  TepMOBpeMEHHas  00paboTKa
pacIIaBoB, BIIMSTHHE TEeMIIEPATYPbI
meperpeBa M BBIIEPKKA HA CTPYKTYPY
CIUIABOB,  TEPMOBpEeMEHHas  00paboTka
TBEPABIX CIUIaBOB, (ha30BbIE MpPEBpAILCHUS,
MpoOUCXOAAIIME B TBEPABIX TCIax IIpHU
TEPMOBpPEMEHHOM 00paboTKe

17

ycTHBIH oripoc Ne 5-7, cmaga
TIPaKTUIECKOTO 3amaHus No2

Wroro no pazneny

17

7. Paznen

7.1 IlpuMeHeHUE HOBBIX MaTe-pHalOB IIPU
MOIU(ULUPOBAHUM  JIUTEHHBIX  CILIABOB.
MIPUMEHEHUE JUTUS LI MOAU(ULUPOBAHUS
YEpHBIX M ULBETHBIX MeTauioB. bop kak
YHUBEPCATBHBII MOANGMUKATOP IJIs1 YEPHBIX
U LBETHBIX MeTawioB. [lepcriekTuBsl
HNPUMEHEHUs IPYTUX MOAU(PHUKATOPOB.

17

Becena — o6cyxnenue. Jloknan ¢
Mpe3eHTalne

HWroro no pazneny

17

Hroro 3a cemectp

21

21

66
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HToro no gucLuIinee

43

43

130

3a4€T




4 OueHoOYHBIE CpeaCcTBA AJIsl HIPOBeeHNs TeKyllel 1 IPOMeKYTOYHOM
aTrecTanuu
[IpencraBnens! B npuiioxeHuu 1.

5 YueOHO-MeTOAUYeCKOe M MHGOPMAIMOHHOE 00ecnevyeHHe JUCITUIIIMHBI (MO1YJIs1)

a) OcHoBHas auTEpaTypa:

1. Makapos, B. @. CoBpemeHHbIE METO/1bI BBICOKOA (P (EKTUBHON abpazuBHON 00pabOTKH
KApOIIPOYHBIX CTaJel U CIUIaBOB : yueOHoe nocobue / B. @. Makapos. — Cankr-IlerepOypr :
Jlanb, 2022. — 320 c. — ISBN 978-5-8114-1481-9. — Texkct : anekTpoHHbIH // JlaHb :
aJIeKTpOHHO-OnOmoteunas cucrema. — URL: https://e.lanbook.com/book/213242 (nata
obpamienus: 09.01.2025). — Pexxum poctymna: i aBTOPH3. MOJIb30BATEIICH.

2. banna, O. M. Texnonoruu u 000pyJI0BaHUE COBPEMEHHOTO MatmHOCTpoeHus / O. M.
bamna. — 2-e u3a., crep. — Cankr-IlerepOypr : Jlanp, 2023. — 392 c¢. — ISBN 978-5-507-
45842-4. — TekcT : snexkTpoHHbIH // JlaHb : 3neKTpoHHO-OMOMMoTeyHass cucrema. — URL:
https://e.lanbook.com/book/288815 (mara obpamienus: 09.01.2025). — Pexum mocryma: s
aBTOPH3. MOJIb30BATEIICH.

3. Mup3oes, P. A. AHOHBIE POLIECCHI IEKTPOXUMUIECKON U XUMUYECKOH 00pabOTKH
MeTaiioB : yuebHoe nocooue / P. A. Mup3zoes, A. JI. laBbiaoB. — 2-e u3f., crep. — CaHKT-
[MerepOypr : Jlanpb, 2016. — 384 ¢. — ISBN 978-5-8114-2288-3. — TekcT : 31aeKTpOHHBbI# //
Jlanb : anexTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/76036 (naTa
oopartenus: 09.01.2025). — Pexum goctymna: 1y aBTOPHU3. MOJIb30BATEICH.

0) JlomostHuTEIbHAS JIUTEPATYpa:

1. baura, O. M. DKcrnepuMEHTaIbHBIE METOJbl HCCIEIOBAaHHS B TEXHOJIOTUH
MalmHocTpoeHus : yuebHoe nocodue / O. M. banna. — Cankr-IlerepOypr : Jlanb, 2022. — 168
c. — ISBN 978-5-8114-3587-6. — Tekcr : anekTpoHHbIH // JlaHb : 371eKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/206531 (mata obpamenus: 09.01.2025). —
Pexxum pgoctyna: 1y aBTOpHU3. MOJIb30BaTeNei.

2. Pomantees, 10. I1. MeTtannyprus TsSKeablX [BETHBIX METAIJIOB : yuyeOHoe nmocobue /
1O. I1. PomanTtees, C. B. beictpoB. — Mocksa : MUCHUC, 2010. — 575 c. — ISBN 978-5-87623-
173-4. — Texkct : »nexkTpoHHBbIN / Jlanp : 310ekTpoHHO-OMOMMOTeuHas cuctema. — URL:
https://e.lanbook.com/book/117036 (mara obparienus: 09.01.2025). — Pexum moctyma: s
aBTOPH3. IIOJI30BATEIIEH.

3. BBenenue B HaHotexHosoruto : yueObnuk / B. . Maprommn, B. A. XKa6pes, I". H.
JIykbsinoB, B. A. Tymuk. — Cankr-IletepOypr : Jlans, 2012. — 464 c. — ISBN 978-5-8114-
1318-8. — Tekcr : amekTpoHHBIH // JlaHb : 2nMeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/4310 (mara oOpamienus: 09.01.2025). — Pexum goctyma: uis
aBTOPH3. NIOJI30BATEIIEH.

B) [Iporpammuoe o6ecnieuenne u UntepHer-pecypcebi:

IIporpammHoe obecnieueHue

Haumenosanue
110
7Zip cB0OOAHO pacnpocTpansemoe [10 06eccpouHo

Ne norosopa Cpok neicTBHS TULEH3UH



https://e.lanbook.com/book/213242
https://e.lanbook.com/book/288815
https://e.lanbook.com/book/76036
https://e.lanbook.com/book/206531
https://e.lanbook.com/book/117036
https://e.lanbook.com/book/4310

IIporpammoe
oOecrieueHue s
aHajau3a
MUKPOCTPYKTYPbI
IIOBEPXHOCTH
TBCPIABIX TCJI

K-76-14 01 17.11.2014

0eccpovHO

[Iporpammuoe
oOecrieueHue 1Ist
MIPOCKTUPOBAHUS
3aMeIaoIIX
TEXHOJIOTMYECKUX
BO3JEUCTBUI IPU
B3auMMO3aMeHe
JIETUPYIOIINUX
9JIEMEHTOB B
MpoIriecce mpokaTa u3
HU3KOJICTUPOBAHHBIX
crajnen

K-243-12 o1 18.09.2012

OeccpouHO

DNEeKTPOHHBIE
IIJIAKATHI 110
JUCLUIIIINHE
«MarepuanoBeeHue»

K-278-11 ot 15.07.2011

0eccpovHO

DNEeKTPOHHBIE
IJIaKaThI 11O
JTUCITUTLINHE
«TexHomorus
KOHCTPYKIIMOHHBIX
MAaTEepHAIOBY

K-278-11 ot 15.07.2011

0eccpovHO

bpaysep Yandex CBOOOJIHO

06ecCpovHO

Bpayzep Mozilla CBOOOIHO
Firefox pacnpoctpansiemoe [10

06eccpodHo

FAR Manager cBOOOIHO

0eCcCpovHO

MS Office 2007 Ne 135 ot 17.09.2007
Professional

06eccpodHo

DNeKTPOHHBIE
TUTAKATHI TIO
TVCIIATUTAHE
«Duszukay

K-278-11 ot 15.07.2011

6eccpouHo

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

HasBanwne xypca

Ccpuika

denepanpHOE  TOCYIApCTBEHHOE  OIOMKETHOE
ydpexIeHue «DenepanbHbIit UHCTHUTYT
POMBIIUICHHOH COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas  ['ocynmapctBeHHas — OuGinoTexa.
Karasorn

https://www.rsl.ru/ru/4readers/cataloques/

OnekTpoHHBIE pecypcbl oubmuoreku MI'TY um.
I'.1. HocoBa

https://host.megaprolib.net/MP0109/\Web

HarnmonansHass mHQpOpPMAIIMOHHO-aHATUTHYECKAS
cucrema — PoCCUHCKHMI HHIEKC HAy4HOrO
uutupoBanus (PVTHIL)

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



http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://host.megaprolib.net/MP0109/Web
https://elibrary.ru/project_risc.asp

OnekTpoHHas 0a3a mepuonuueckux minanuii East View
Information Services, OO0 «VMIBUCy»

https://dlib.eastview.com/

Mexnaynapoanas pedeparuBHass W TOJHOTEKCTOBAs
crpaBoyHast 0a3a JaHHBIX HAy4HBIX HM3JaHuil «Springer
Nature»

https://www.nature.com/siteindex



https://dlib.eastview.com/
https://www.nature.com/siteindex

Mpuioxenune

4. OneHo4YHbIe CPeACTBA [IJIsl IPOBeAeHHUA TeKylel U IIPOMEeKYTOYHOM aTTecTaluu

KHC-1: CriocobeH mpoBOANTh aHAJIU3 COBPEMEHHBIX TEXHOJIOTHUI JTUTEHHOTO MPOU3BOJICTBA U
OIICHUBATh UX IPUMEHUMOCTb B YCIOBUSX PEAIbHOTO MPOU3BOJICTBA

[lepeuens 3apanuii 1715 MOATOTOBKY AOKJIAIA:

1. [lomydeHne NUITMKEPHBIX OTJIMBOK M3 OTXO/IOB MPOM3BOCTBA

2. Ilogbop pexuma TepMOBPEMEHHON 00pabOTKH CIUIaBa U McCIeJOBaHUE €ro CBOMCTB
3. [NomyueHne KOMITO3UIIMOHHBIX MaTEPHAJIOB

4. O6paboTKa CIIaBOB AJICKTPOMATrHUTHBIMH ITOJISIMHU

5. MoauduimpoBaHre TUTCHHBIX CIIABOB

KHC-2: 3naet ocHOBHbIE TEHICHIIMH PA3BUTHUSA METAJUIYPIHU U IUTESHHOTO MTPOU3BOICTBA

brok 1
[Mpennoxute 1 000CHYHTE CITOCOOBI 3aMOPO3KH (HOPM TSI OTIIUBOK:
1. U3 YEepHBIX CIUIABOB,
2. Y3 IIBETHBIX.
[Ipennoxute u 000CHYWTE COCTaB ciuiaBa (M CrocoObl ero 00pabOTKM) I OTIMBOK, PabOTAIOIINX B
YCIIOBUSX:
1. abpa3uBHOTO U3HOCA;
2. TUAPOAOPA3UBHOTO;
3. KaBUTaLlMOHHOTO U3HOCA.
brnok 2
IIpeanoxure 1 000CHYHTE MOANMULMPYIOIINN KOMIUIEKC A7l OTIMBOK, pAaOOTAIOLINX B YCIOBUSX:
. IOBBILLICHHBIX TEMIEPATYp;
. IOHW)KEHHBIX TeMIIEpaTyp;
. abpa3suBHOTO H3HOCA; 4. rTUAPOAOPA3UBHOTO U KAaBUTALMOHHOI'O U3HOCA;
. IOBBIMIEHHBIX TemmepaTyp mpu 1000 °C;
. IOHMKEHHBIX Temnepatyp 10 — 50 °C.
Bbrox 3
[Ipeanoxure 1 000CHYHTE KOMIUIEKC BHEITHUX BO3JEHCTBUI Ha paciuias, /s OTIMBOK padoTalomuX B
YCIIOBUSX:
1. IOBBILIICHHBIX TEMIIEPATYD;
2. HOHW)XEHHBIX TEMIIEPaTyD;
3. abpa3uBHOTrO U3HOCA;
4. TMAPOAOPA3UBHOTO M KAaBUTALMOHHOTO M3HOCA; 5. MOBHIEHHBIX Temmneparyp mpu 1100 °C; 6.
TIOHMKEHHBIX Temnepatyp 10 — 50 °C.

AN L W N —

KHC-3: CnocoGen pa3pabaTbIiBaTh TEXHOJIOTUYECKUE MPOIIECCHI, TEXHOIOTUYECKYIO OCHACTKY,
pabouyro JOKYMEHTAIMIO, MAPIIPYTHBIE U ONIEPAITUOHHBIC TEXHOJIOTUUECKUE KAPThI IS
W3TOTOBJICHUS JIUTHIX U3AEIUN U MEPCIIEKTUBHBIX MAaTEPUAIIOB ISl UX MOJIyYEHUS

IlepeueHs BOIPOCOB [yl yCTHOTO OIIpOCa!

. CrtocoObI OTy4YeHUS 3aMOPOKEHHBIX (OPM.

. [lpeumy1iecTBa 1 HEAOCTATKH 3aMOPOXKEHHBIX (HOPM.

. Marepuanbl u yCTpOWCTBa IS OIyYEHHS 3aMOPOKEHHBIX (hopM.
. OCOOEHHOCTH MOYYEHUS OTIUBOK B 3aMOPOKEHHBIX (hopMax.

. [TpuHIMITEL ¥ BUIBI LTUKEPHOTO JIUTHS.

. [lpuroToBieHne BOAHBIX HUTUKEPOB.

. OCHOBHBIE CBOMCTBA IIUTUKEPOB.

. Ucnonp30Banme qpyrux KUAKOCTEN TPH TOTYISHUN IITTUKEPOB.
. Marepuainbl, npuMeHseMble IS MOTy4YEeHHUs! LUTUKEPOB.

10. ITopuctsie GopMBbI, UX U3TOTOBIECHNE U MOyIEHUE OTINBOK.
11. Iony4yeHue OTIMBOK B BAKYYMHBIX (hopMax.

O 001N DN KA W —




12. TepMOIIaCTUYHBIC IITUKEPHI.
13. Matepuasbl, IpuMeHsEMble AJIS TOJTyYeHUsI TEPMOILUIACTUYHBIX IITUKEPOB. 1
4. IlpuroToBieHue TePMOIIACTUUHBIX HTUKEPOB.
15. PexxrMbl BEDKUTAHHSI CBSI3KU M3 IIUTMKEPOB.
16. O0XHUT NITUKEPHBIX OTIHUBOK.
17. CyurHocTh ¥ CBOHCTBA TOPCHOHHBIX TOJIEH.
18. TopcroHHBIC TEHEPATOPHI.
19. BrausiHre TOPCHOHHBIX TOJIeH Ha CTPYKTYP M CBOWCTBA OTIHBOK.
20. Bo3MOKHOCTH TTOJTy4€HUs] OTIMBOK C 33JJaHHOW KPHUCTAILTMYECKON MM aMOp(hHOU CTPYKTypOH ¢
MIOMOIIbI0 TOPCUOHHBIX HOJNEH.
21. Ilpumenenue MI'JI-ycTpoiicTB IpH TPAHCIIOPTUPOBKE U 3aJIMBKE METAIJIOB.
22. BrnusiHuE 3JIEKTPOMArHUTHBIX MOJIEH Ha CTPYKTYPY M CBOWCTBA CIUIABOB.
23. HaHOTEeXHOJIOTUHU B METAJLTYyPTHH.
24. XapakTepucTHKa HAHOYACTHUL, X BIMSIHUE HA CBOHCTBA MaTEPUAIIOB.
25. CiocoObl mosy4yeHrs HAHOYaCTHII.
26. BO3MOXXHOCTH TOYYE€HHUS OTIMBOK C HAHOCTPYKTYPOH.
27. CyurHocTh TepMOBpEMEHHON 00paOOTKY PacIiiaBOB.
28. PexunMbl TepMOBpEMEHHOH 00pabOTKH.
29. BnusiHrE TEpMOBpPEMEHHOH 00pabOTKH Ha CTPYKTYPY CILIABOB.
30. ®azoBbIe U pa3MepHBIE H3MEHEHHS B TBEP/IOM CIUIaBE MTPH TEPMOBPEMEHHOM 00paboTKe.
31. [IpumeHeHre TUTHS AJ1sI TOTYYESHHUS] BBICOKOTIPOYHOTO YyTyHA.
32. [IpeumyiecTBa TUTHS IEPE]] MAaTHUEM.
33. Ilpumenenre nuTus 17151 MOAU(PHUIIMPOBAHUS ATFOMUHHEBBIX CIIABOB.
34. BnusiHue 60pa Ha CTPYKTYpPY OTJIMBOK.
35. OcobGeHHOCTH BIUsIHHS O0pa Ha M3MEHEHUE Pa3MepOB 3epHa.

KHC-6: Cnioco6en npoBoauTh aHan3 3(h(HEKTUBHOCTH HOBBIX MPOLIECCOB M MATEPHATIOB B
JUTEHHOM MPOU3BOJICTBE U BO3MOXKHOCTH UX peaTU3aliU

brok 1
1. [Ipemnoxute U 00OCHYHTE OCHOBY CILIaBa (M CIIOCOOBI €ro 00pabOTKHU) JIsl OTIUBOK, paOOTAIOIINX B
YCIIOBUSIX:
1. noBbIIEHHBIX TeMnepatyp a0 500 °C;

2. IOHMKEHHBIX TemnepaTyp 1o — 60 °C
[Mpeanoxure 1 000CHYWHTE TETUPYIOIIUI KOMILIEKC, JJIsl OTIUBKU pabOTaIOMINK B YCIOBUSX:

1. NOBBILLICHHBIX TEMIEPATYP.;
2. HOHM)KEHHBIX TEMIIEpaTyp.;

3. aGpa3uBHOTO U3HOCA;
4. ruapoadpa3uBHOTO M KABUTALIMOHHOT'O M3HOCA,;
5. MoBBIEHHBIX Temmepatyp 10 500 °C;
6. IOHMKXEHHBIX Temmnepatyp 10 — 60 °C.

Brok 2
[Ipennoxute 1 000CHYWTE OCHOBY CIUIaBa (M CIIOCOOBI €ro 00pabOTKM) /sl OTIIMBOK PabOTarIUX B
YCIIOBUSIX:

1. noBeimennbix Temneparyp npu 800 °C; 2. nmonmkennbix temmneparyp a0 — 60 °C. Ipemtoxure u
000CHYHTE JIErMPYIOIIMH KOMIUIEKC JIsi OTJIMBOK, paOOTalomMX B YCIOBUSX: 1. IOBBIIIEHHBIX
Temreparyp; 2. NOHWXEHHBIX TeMmeparyp; 3. al0pa3uBHOro H3HOCa; 4. TuApoabpasMBHOIO M
KaBUTAIMOHHOTO U3HOCa4 5. moBbIIeHHbIX TemnepaTyp A0 1000 °C; 6. moHmKeHHBIX TeMIeparyp 10 —
50 °C.

biox 3
IIpemyoxure U 0OOCHYHTE JIETUPYIOMMA KOMIUIEKC, IS OTJIMBOK, pabOTarommx B YCIOBHSAX: 1.
MOBBIIIIEHHBIX TEMIIEPATYP; 2. MOHIKEHHBIX TEMIIepaTyp; 3. abpa3suBHOTO N3HOCA; 4. THAPOAOPa3UBHOTO
¥ KaBUTAIMOHHOTO M3HOCA; 5. MOBBILIEHHBIX Temmnepatyp 10 500 °C; 6. NOHMKEHHBIX TeMIeparyp 10 —
60 °C. Ilpemnoxure ¥ OOOCHYWTE OCHOBY cIulaBa (M CIIOCOOBI €ro 00pabOTKM) Il OTJIMBOK,
paboTAIIMX B YCIOBHAX: paOOTAOIIMiA B yCIOBHMAX: 1. MOBBIIEHHBIX Temmepatyp no 800 °C; 2.
NIOHMKEHHBIX Temmepatyp 10 — 60 °C.
bnok 4




[Ipennoxkute u 00OCHYHTE NETMPYIOIIUI KOMIUIEKC IS OTJIMBOK, paboTalomux B YCIOBHSX: 1.
MTOBBIIICHHBIX TEMIIEPATyp; 2. MOHWKCHHBIX TEMIIEpaTyp; 3. abpa3suBHOTO U3HOCA; 4. THAPOAOPA3UBHOTO
¥ KABUTaLMOHHOTO U3HOCA; 5. MOBBINIEHHBIX TemmepaTyp pu 1000 °C; 6. HOHMKEHHBIX TEMIIEPATYP 10
-50°C.
biok 5
[Ipennoxute u 000CHYITE KOMIUIEKC BHEITHUX BO3ACHCTBUIN Ha pacIUiaB, sl OTIIMBOK pabOTaroOImUX B
YCIIOBUSIX: 1. TOBBIIIEHHBIX TEMIIEPATyp; 2. MOHIKEHHBIX TEMIIepaTyp; 3. aOpa3sWBHOTO W3HOCA; 4.
ruapoabpasMBHOIO M KaBUTALMOHHOTO M3HOCA; 5. HOBBILEHHBLIX Temmeparyp mpu 1100 °C; 6.
TOHMKEHHBIX TemmepaTyp 10 — 50 °C.
[IpumepHas TeMaTka IPaKTUIECKUX 3aHATHH 110 TUCIUTLTHHE:
[Tpaktuaeckas pabora Nel

1. Ompenenenue TpeOOBaHMI K MEXaHMYECKHM H CTICIIHATIbHBIM CBOMCTBAM CIUIaBA UCXOJIS M3 YCIOBHUMA
paboOTHI OTIMBKH.
2. AHanu3 TeXHOJOTHI U3TOTOBJICHHSI MOJOOHBIX OTIMBOK U BBIOOP ONTUMAaIbHON TEXHOJIOTHH.
3. Onpenenenue TpeOOBaHUM, K JTUTEHHBIM CBOMCTBAM CIUIaBa UCXOJS U3 TEXHOJOTUH M3TOTOBIICHHS
OTITUBKHU.
4. AHaJH3 UCTIOJIb3YEMBIX CILIABOB ISl H3TOTOBJICHUS OTIMBOK Pa0OTAIOMINX B TIOAOOHBIX YCIOBHSIX.
5. BrIsBI€HHE OCHOBHBIX JICTUPYIOHIUX J3JIEMCHTOB B CIUIaBaxX, HUCIOJIB3YEMbBIX I HU3TOTOBJICHUS
MOTOOHBIX OTIIUBOK.
[IpaxTmueckas padora Ne 2
1. OHpCI{CJ’ICHI/IC BJIMAHUA BBIABJICHHBIX OCHOBHBIX JICTUPYIOIIMUX 3JJICMCHTOB Ha TEXHOJIOTMYCCKUC
CBOICTBA CILJIaBOB
2. OmpeneneHrie BIHUSHUS BBISBICHHBIX OCHOBHBIX JIETHPYIOIIUX JJIEMEHTOB M HX COEIWHEHWH Ha
CBOICTBa OTJIMBKH.
3. PazpaboTka mpeIioKeHHd MO COACPIKAaHUIO WM 3aMEHE JICTUPYIOIETO(MX) KOMIIOHEHTa(OB) W3
YCIIOBUI SKOHOMUYECKOU TeJIeCO00Pa3HOCTH.
4. Pa3paboTka HOBOTO COCTaBa CILIaBa.
5. Pacuer MMXThl CHHTE3UPOBAHHOT'O CILIABA.
6. BeimaBka 00pa3IoB 1 IpoBEpKa UX CBONCTB.

0) Ilopsinox npoBeleHHs] NMPOMEKYTOUYHOH ATTeCTAIMH, MOKA3ATEJd U KPUTEPHH
OLICHUBAHUS:

[IpomexxyTouHasi aTTecTalysi IO AWCHUIUIMHE BKIIOYACT TEOPETHUECKHUE BOIIPOCHI,
MO3BOJISIOIINE OLEHUTh YPOBEHb YCBOEHUS 00YYAIOLUIMMMCS 3HAHUM, M IPAKTUYECKHE 3aJaHUs,
BBISIBIISIFOIINE CTETIEHb CPOPMHUPOBAHHOCTH YMEHHI U BIIAJCHUH, TPOBOAUTCS B hopMme 3auema.

[Toka3zarenu u KpUTEpUU OLIEHUBAHUS 3a4eTa:

— Ha OIEHKY «3a4TeHO0» — OOydJaromuics IEeMOHCTPUPYET BBICOKUH YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI, BCECTOPOHHEE, CHCTEMaTH4Yeckoe U TIIyOOKoe 3HaHHe
y4eOHOro MaTepHana, CBOOOJHO BBINOJHSET NPAKTUYECKHE 33/JaHHsI, CBOOOTHO OIEpHpYeT
3HAHUSMH, YMEHUSMH, IPUMEHSET UX B CUTYalUsX MOBBIIICHHOMN CI0KHOCTH.

— Ha OIIEHKY «He 3a4TeHO» — OoO0ydJaroluiics IeMOHCTpUpyeT 3HaHus He Oonee 20%
TEOPETUYECKOr0 MaTepHaja, JOMYyCKaeT CyUIeCTBEHHbIe OLIMOKM, HE MOXXET II0Ka3aThb
MHTEJUICKTYaJIbHbIE HaBBIKU PEIICHUS MPOCTHIX 3aj1ad.




