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PaGouas mporpamMma cocrasiiena Ha ocHoe ®I'T (mprkas Munobprayku Poccuu oT
20.10.2021 r. Ne 951)

PaGouasi mporpaMma paccMOTpeHa M 0jo0peHa Ha 3ace/laHHH kagenpb! JIMTeHHbIX
[POLIECCOB ¥ MaTEpHAIOBEICHHS .
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JIner akryaauszanuu padoyeil mporpaMmbl

Pabouas mporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanusanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX MPOIIECCOB U MAaTEPHATIOBEICHHS

[Ipotokom ot 20 r. Ne

3aB. kadeapoii H.A. ®eoxTucron

PaGouast mporpamMmma repecMoTpeHa, 00CyKaeHa u 0100peHa s peannszaruu B 2024 - 2025
yueOHOM rojy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOLIECCOB M MATEPHATIOBEICHUS

IIporokomor 20 1. Ne

3aB. kadeapoii H.A. ®eoKTHCTOB

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u ojgoopena s peanusaruu B 2025 - 2026
yueOHOM oy Ha 3acefaHuu Kapeapsl JIMTSHHBIX MPOIIECCOB M MATEPHATIOBEICHHUS

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peammsanuu B 2026 - 2027
y4eOHOM roy Ha 3aceqanuu Kadeapsl JIUTEHHBIX TPOIIECCOB U MAaTEPHATIOBEICHHS

IIporokomor 20 . Ne
3aB. kadeapoii H.A. ®eokTucron




1 Ilenn ocBOEHUSI TUCIMIIJIMHBI (MOTYJIsI)
N3ydyeHne HOBBIX IPOLIECCOB U CIUIABOB B TUTEHHOM ITPOU3BOJICTBE

2 KomnereHuuu ody4yarouerocsi, popMupyembie B pe3yabTaTe 0CBOEHUA

AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJbTaThl 00y4eHHUs

B pesynbrare ocBoeHus aucuuruimHbl (Moayns) «HoBble mporecchl M CIUIaBbl B
JUTEHHOM MPOU3BOACTBEY» 00YUAIOIIUIICS JOIDKEH 001a1aTh CISAYIOIIUMHI KOMIIETEHIHSIMHU:

KHC-1 CnocoGeH mpoBOIUTh aHAJIM3 COBPEMEHHBIX TEXHOJIOTHH JIMTEHHOTO MPOW3BOJICTBA H
OIICHUBATh UX TPUMEHUMOCTbH B YCJIOBUSIX PEATLHOTO MPOU3BOJICTBA

KHC-2 3HaeT 0CHOBHBIC TCH/ICHIIMY PA3BUTHS METAJUTYPTUU U JINTEHHOTO TPOU3BOICTBA

KHC-3 CnocoGen pa3pabarbiBaTh TE€XHOJIOTMYECKHE MPOLECCHl, TEXHOJIOTUYECKYIO OCHACTKY,
pabouyio JTIOKYMEHTAllMI0, MapHIPYTHBIE W OIEpPalMOHHBIE TEXHOJOTUYECKHE KapThl JUIs
W3TOTOBJICHHMSI JIMTHIX U3ACIUI U MEPCIEKTUBHBIX MATEPHAIIOB JUISI UX TTOJTYYEHUS

KHC-6 Cnocoben npoBoauTh aHaiu3 3PGEKTUBHOCTH HOBBIX MPOIECCOB U MAaTEepHalOB B
JUTEHHOM MMPOM3BOJICTBE M BO3MOKHOCTH UX PEaTH3allUU




3. CTpyKkTypa, 00HEM U coeprkaHue TUCHUILIHHBI (MOLYJ151)
OO0mas TpyJI0EMKOCTh JUCIUIIIMHBI COCTaBIsAET 6 3a4eTHBIX eauHMI] 216 akama. 4acoB, B TOM

YUCJIC:

— KOHTaKTHas paboTa — 86 akaJ. 4acos:

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

— camocrosTenbHas padora — 130 aka. yacos;

dDopMa aTrrecTaluu - 3a4cT

Pasnen/ Tema
JACIUATIIUHEI

Cemectp

AynutopHas
KOHTaKTHas pabora
(B akan. yacax)

Jlex. MPAKT. 3aH.

CamocrosTenbHas
paborta cTymeHTa

CDopMa TCKYIICT'0 KOHTPOJIA
YCIICBAa€MOCTH U
HpOMe)KyTO'lHOﬁ aTrrecrauu

1. Paznen

1.1 Jlutbe B 3aMOpOXEHHBIC (HOPMBI.
Crnoco0bl  MOJMy4eHHs]  3aMOPOIKEHHBIX
($hopM, KauecTBO OTIMBOK, MOTYYaEMbIX B
3aMOPOXKEHHBIX (hopMax

18

YCTHBIH orpoc 610K Bo-TipocoB Ne 1-2,
caada mpakTadeckoro 3amanus Nel

Wroro no pazneny

18

2. Paznen

2.1 [IllnukepHoe nuThe. Marepuasl,
HPUMEHSIEMBIC TIPH LUIMKEPHOM JIUTHE,
cBoiicTBa nUTHKepoB. [lomydeHne oTIMBOK
B MOPHCTBIE (bopMEl,
INMEKTPOHOPETHUECKUM OCAXKICHUEM U U3
TCPMOIIaCTUYHBIX HIJTMKEPOB.
Tonyuenne [UTHKEPHBIX OTJIMBOK
BaKKyMHbIM  BcacbiBaHueM. CrocoObl
00pabOTKU CBHIPHIX HIIHKEPHBIX OTJIUBOK.
Marepuainsl, MIPUMEHAEMBIE pH
MOTY4eHUH TEPMOIUIACTHYHBIX
LUTUKEPOB. PexXHMBbl ynaneHus CBS3KU U3
MIIAKEPHBIX OTIMBOK. OOXKHT OTIHBOK.

20

ycTHBIN orpoc Ne 2-3, ciaua
MpaxkTHueckoro 3aganus Nel

Wroro no pazneny

20

Uroro 3a cemectp

22 22

64

3a4€T

3. Pasnen

3.1 TlpuMeHEeHHEe TOPCHOHHBIX IMOJCH B
JTUTEHHOM IIPOU3BOJCTBE: pupoJa
TOPCUOHHBIX IOJICH, CBONCTBA
TOPCHOHHBIX MOJIEH, CIIOCOOBI MOJTyYSHHUS
TOPCHOHHBIX MoJIeH, BIIMSTHHE
TOPCUOHHBIX TOJNEH Ha CTPYKTypy U
CBOMCTBA METAaJlJIOB. Bo3moxxHocTHn
MOJIy4YeHUs]  3aJaHHOM  CTPYKTYpHl B
OTJIMBKE C MOMOIIbIO TOPCUOHHBIX MOJIEH.
IlepcriekTHBBl  MOJy4eHUS  aMOPQHBIX
METAJUIOB C IOMOMIbIO TOPCHUOHHBIX
rnojei pu OOBIYHBIX CKOPOCTSIX

10 16

24

ycTHBII ompoc Ne 3-4, cnaua
MPaKTHIecKoTo 3amanus Nel

Wroro no pazneny

10 16

24

Hroro 3a CEMECTpP

21 21

66

3a4éT

4, Paznen




4.1 4. Tlpumenenue MI/I-meTon0B B

JMTEHHOM MIPOU3BOJCTBE:!
TPaHCIIOPTUPOBKA U JJO3UPOBKA METAJIOB
npu 3aJIUBKE, BosgaelictBue

3JIEKTPOMATHUTHBIX HOJEH MPU 3aJIUBKE U
KpUCTAJUTM3AIlM ~ HA  CTPYKTYpy U
CBOMCTBA OTJIMBOK. Bungsr

ycTHbIN orpoc Ne 4-5, cnaua

. 10 16 26
Tpa"cnoptupytonux  MIJI-ycTpoiicTs. MPaKTHIECKOTo 3amanus No2
V3MeHeHne Makpo W MHKPOCTPYKTYPBI
OTJIMBOK pu BO3JIEHCTBHU
ANEKTPOMATHUTHBIMH TOJISIMU. BuusiHue
9NEKTPOMATHUTHBIX nose Ha
COJICp)KaHUE Ta30B U HEMETAJUIMYECKHX
BKIJIIOUEHHH B OTJIMBKAX.
HUroro no pazaeny 10 16 26
HWroro 3a cemectp 22 22 64 3a4€T
5. Paznen
5.1 HaHo TexXHONOTHH B JHUTEHHOM
MPOU3BO/ICTBE: METO/IBI CHHTE3a
TIOPOIIIKOB, MIOJTy4eHue
KOMITAKTUPOBAHHBIX CHCTEM, CBOMCTBa

Becena — obcyxnenue. Jloknan ¢
H30JINPOBAHHBIX HaHOYaCTHI] " 5 2 14 .
npe3eHTanuen

HaHOCHCTEM. Crioco0br BBOJIA
HAHOYACTHI[ B paciUiaB. Bo3MOXHOCTH
MOJTYYCHUS] HAHOKPUCTAIUIOB B OTJIMBKAX
C TOMOIIBIO CIENHAIbHOH 00paboTKH
HWroro no pazneny 5 2 14
6. Paznen
6.1 HoBsle criocoObl 00pabOTKH METAIIOB
U CIUIaBOB: TepMOBpPEMEHHas o0paboTka
pacIiaBos, BIMSHHE  TEMIIepaTyphl
meperpeBa W BBUICPKKH HA CTPYKTYPY 3 2 14 ycTHbIi orpoc Ne 5-7, ciaga
CIUIABOB, TEPMOBpEMeHHass 00padoTka MPAKTHIECKOTO 3amanus Ne2
TBEPABIX CILJIABOB, (azoBbIe
MPEBpAIIeHUs, TIPOUCXOISIIINE B TBEPABIX
TeNax Mpyu TePMOBPEMEHHOH 00paboTke
Wroro no pazneny 3 2 14
7. Paznen
7.1 IlpuMeHeHNe HOBBIX MaTe-pHaOB IIPU
MOIMGULIUPOBAHUN JIUTEHHBIX CILIABOB.
TMPpUMCHCHHUEC JINTUA JUIA
MOIM(GHULIUPOBAaHHS YEPHBIX W IIBETHBIX 3 1 14 Becena — obcyxnenue. Jloknazn ¢
MeTalyioB. bop Kak  yHUBepcalbHBIN npe3eHTanren
MOIMGHUKATOP Ul YEPHBIX W IIBETHBIX
MeTauioB. [lepcrekTHBBl MPUMEHEHUS
JIPYTHX MOJH(UKATOPOB.
Hroro no pazneny 3 1 14
Hroro 3a cemectp 21 21 66 3a4€T
Hroro no aucuuninxae 43 43 130 3a4er




4 OueHoYHBIE CpeaCTBA AJIsl HIPOBeeHNs TeKyllell U IPOMeKyTOYHOM
aTTecTaluu
[IpencraBiensl B npuiioxeHuu 1.

5 YueOHo-MeTOAUYecKOe M MHPOPMAIIMOHHOE 00eceyeHue JUCHUIIMHBI (MO1YJIs1)
a) OcHoBHas1 IMTEpPaTypa:
1. Maxkapos, B. ®. CoBpemeHHbIE METO bl BEICOK03()(heKTHBHOI abpa3uBHOI 00pabOTKH

JKapOIPOYHBIX CTAJCH M CIUIaBOB . yueOHoe mocobue / B. ®. Makapos. — Cankr-IletepOypr :
Jlawp, 2013. — 320 c. — ISBN 978-5-8114-1481-9. — Tekcr : anektponnsii // Jlanp :
aJIeKTpoHHO-OMOmoTeunas cucrema. — URL:  https://e.lanbook.com/book/32819 (mara

obpamenus: 21.09.2020). — Pesxum goctymna: 1yist aBTOPU3. [OJIb30BATEICH.

2. bamra, O. M. TexHonmorun ¥ 000pPYyIOBAaHHWE COBPEMEHHOI'O MAIIMHOCTPOCHUS .
yueObnuk / O. M. bamma. — Cankr-Iletepoypr : Jlawp, 2020. — 392 c¢. — ISBN
978-5-8114-4761-9. — Tekcr : anekTpoHHbIH // JIaHb | 371€KTPOHHO-OMOIMOTEYHAS CHCTEMA. —
URL: https://e.lanbook.com/book/143241 (nara obparienus: 21.09.2020). — Pexum noctyna:
JUTSI aBTOPU3. TIOJIb30BaTENEH.

3. Mup3oes, P. A. AHOHBIE TTPOIIECCHI AIEKTPOXUMHUIECKON M XUMHUUECKOH 00paboTKH

MeTalioB . ydeOHoe mocobue / P. A. Mupsoes, A. JI. JlaBeigoB. — 2-¢ u31d., CTEp. —
Cankr-Ilerepoypr : Jlamp, 2016. — 384 c¢. — ISBN 978-5-8114-2288-3. — Tekcr :
9JIEKTPOHHBIH // Jlanb : AJIEKTPOHHO-OMOIMOTEeUHAS cucrema. — URL:

https://e.lanbook.com/book/76036 (mata oOpamienus: 21.09.2020). — Pexxum nmocryma: yis
aBTOpHU3. MOJIL30BaTEIICH.

0) JlonmostHUTEIbHAS JINTEPATYpPA:

1. bamma, O. M. DOkcnepuMEHTAJIbHBIE METOABI MCCICIOBAHUS B TEXHOJIOTUU
MalmHOCTpoeHust : yueOHoe nocodue / O. M. bamna. — Cankr-IletepOypr : Jlans, 2019. — 168
c. — ISBN 978-5-8114-3587-6. — Tekcr : anektpoHHslii // JlaHb : 31eKTPOHHO-OUOIMOTEYHAS
cucrema. — URL.: https://e.lanbook.com/book/118624 (mara oGpamenus: 21.09.2020). —
Pexwum moctyma: s aBTOpPH3. OIB30BATENCH.

2. Pomanrees, 0. I1. Metamtyprusi TsDKeIbIX IIBETHBIX METALIOB | yueOHoe mocobue /
1O. II. PomanteeB, C. B. beictpoB. — Mocka : MUCHUC, 2010. — 575 c. — ISBN
978-5-87623-173-4. — Tekct : »nekTpoHHblit // JIaHb : 31eKTpOHHO-OMONINOTEYHAS cUCTEMa. —
URL.: https://e.lanbook.com/book/117036 (mnara obparenus: 21.09.2020). — Pexxum goctyma:
JUI aBTOPU3. MTOJIb30BaTEIIEH.

3. Beenenne B HaHoTexHojyoruio ;. yueOnuk / B. . Mapronun, B. A. XKabpes, I'. H.
JlykbsinoB, B. A. Tymuk. — Cankr-IlerepOypr : Jlawp, 2012. — 464 c. — ISBN
978-5-8114-1318-8. — Tekcr : anekTpoHHbI // JIaHb : 371€KTPOHHO-OMOIMOTEYHAST CHCTEMA. —
URL.: https://e.lanbook.com/book/4310 (nata obpamenus: 21.09.2020). — Pexum goctymna: st
aBTOPU3. I10JIb30BATEIIECH.

4. Baymraptas, M. U. Hayunoe no3HaHue U HaydHOe 3HaHHKE | yueOHoe mocobue / M. U.
baymraptan. — KemepoBo : Ky3['TY mmenu T.D. I'opbauera, 2016. — 60 c.— Teker :
ANIEKTPOHHBIH // Jlanb : AIIEKTPOHHO-OMOIMOTEeUHAs cucTtema. — URL:
https://e.lanbook.com/book/115095 (mata obOpamenus: 21.09.2020). — Pexxum poctyma: amis

ARTONU? TINTTLRARATATATT

B) [IporpammHuoe obecnieuenne u UHTepHer-pecypcebl:

IIporpammHoe o0ecnieuenune

Haumenosanue I10 Ne norosopa Cpoxk neiicTBUS TULIEH3UU

7Zip c¢B000IHO pacapocTpausgeMoe I1O 0eccpoyHO
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ONEeKTPOHHBIE

IUTAKATHI 10 K-278-11 oT 5eCChOIO

THACIUIUINHE 15.07.2011 p

"MarepuanoBeacHue"

ONEeKTPOHHBIE

IUIAKATHI 10

AUCHHIITHHE K-278-11 oT 0eccpoyHO

"TexHOIOTUA 15.07.2011 p

KOHCTPYKIIMOHHBIX

MAaTepHajoB'

Bpaysep Yandex CBO0OOJTHO 0CCCPOUYHO

Epaye.ep Mozilla CcBOOOIHO SeccpouHo

Firefox PacIpoOCTPaAHIEMO

FAR Manager CBOOOJTHO 0EeCCPOUYHO
. J1-933-14 oT

Chemcraft Windows 17 072014 0eccpouHo

IIpodeccnonanbubie 0a3bl JAHHBIX U HHPOPMAIMOHHBIE CIPABOYHbIE CUCTEMbI

HasBaHue xypca CchlIKa
YHuBepcUuTeTCKas uHpopMaIrmoHHas T .
cxerenta POCCIASI https://uisrussia.msu.ru
ApxuB Hay4YHBIX JKypHaJI0B
«HarumoHanpHbIH https://archive.neicon.ru/xmlui/
9JCKTPOHHO-UH(MOPMAIIMOHHBIH
MexnyHaponHas pedeparuBHas U

ITOJTHOTCKCTOBAA CIIpaBOYHasA 0aza JaHHBIX

http://scopus.com

WNupopmannonnas cuctema - Ennnoe okHo
J0CcTyna K MH(QOpMaIMOHHBIM pecypcam

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

Poccuiickas Tocynapcrennas https://www.rsl.ru/ru/4readers/cataloques/
ouodmmoreka. Karamoru
DnekTpoHHBIE  pecypchl  OmOmmoreku|https://magtu.informsystema.ru/Marc.htmli?locale=r

MI'TY um. I'.'11. HocoBa

u

ITouckoBas cuctema Axagemus Google
(Google Scholar)

URL: https://scholar.google.ru/

Hanumonanbuas
MH(POPMAIIMOHHO-aHAIUTUYECKAs] CUCTEMa
— Poccuiickuii HHJICKC Hay4HOT'O

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

OneHoYHBIE CPeICTBA /11 POBEICHUs TeKyleil U MPOMeKYTOYHOM aTTecTAlNu

KHC-1: Crioco6eH nmpoBOANTh aHAJIW3 COBPEMEHHBIX TEXHOJIOTHUH JTUTSHHOTO MPOU3BOJICTBA U

OLCHUBATh UX MPUMEHUMOCTD B YCIIOBUAX P€albHOI'O IIPOU3BOACTBA

[epevens 3amanuii A7 MOATOTOBKHU JTOKJIAAA:

1. [lony4eHune NUTUKEPHBIX OTIMBOK U3 OTXOJOB ITPOM3BOCTBA

2. Ilogbop pexuma TepMOBPEMEHHON 00pabOTKH CIUIaBa U UCCIeJOBaHUE €ro CBOMCTB
3. Ilony4eHne KOMIIO3UIIMOHHBIX MaTepHAIOB

4. O6paboTKa CIIaBOB AIIEKTPOMArHUTHBIMH TOJISIMU

5. MoauduiypoBaHue TUTSHHBIX CILIABOB

KHC-2: 3naeT 0CHOBHBIE TEHICHIIMH PAa3BUTHUSI METAJULYPTUH U JINTEUHOIO TPOU3BOJICTBA

Brok 1

[Ipennoxure u 000CHYHTE CIIOCOOBI 3aMOPO3KH (HOPM ISl OTIUBOK:

1. U3 YepHBIX CIUIABOB,

2. U3 LIBETHBIX.

[Mpemnoxure 1 000CHYHTE cocTaB ciuiaBa (M CIIOCOOBI €ro 00pabOTKH) JUIS OTJIMBOK, PabOTalomUX B
YCIIOBUSX:

1. abpa3uBHOTO U3HOCA;

2. TUPOadbpPa3uBHOTO;

3. KaBUTALlMOHHOTO M3HOCA.

bmox 2

[Ipemoxute U 000CHYHTE MOTUDUITUPYIOIIUNA KOMIUIEKC JJIsl OTJMBOK, Pa0OTAONIUX B YCIOBHSIX:
. TIOBBIIIICHHBIX TEMIIEPATYP;

. IOHW)KEHHBIX TEMITEPaTyp;

. a0pa3sMBHOTO U3HOCA; 4. TUIPOAOPAZUBHOTO M KABUTAITMOHHOTO M3HOCA,

. IOBBIIIEHHBIX Temmepatyp npu 1000 °C;

AN N W

. IOHWKEHHBIX Temmeparyp 10 — 50 °C.
biox 3
[Ipennoxute n 000CHYHTE KOMIUIEKC BHEIIHUX BO3JICHCTBUI Ha paciuiaB, JUIsl OTIMBOK paboTalomux B
YCIIOBHUSIX:
1. IOBBILLICHHBIX TEMIEPATYP;
2. IOHWKEHHBIX TeMIIEPaTyp;
3. abpa3MBHOIO M3HOCA;
4. ruapoabpasMBHOTO M KAaBMTAIIMOHHOTO HW3HOCA; 5. TOBBINIEHHBIX Temmneparyp mpu 1100 °C; 6.

TOHMKEHHBIX Temreparyp a0 — 50 °C.




KHC-3: Cnioco6en pa3pabaTsiBaTh TEXHOJIOTHUECKUE MPOLIECCH, TEXHOIOTHYECKYIO OCHACTKY,
pabouyro JOKYMEHTALUIO, MAPIIPYTHBIE U ONEPAllMOHHbIE TEXHOJIOTMYECKUE KapThl IS

HU3TOTOBJICHHUA JIUTBIX I/IB,Z[CJ'II/Iﬁ " NEPCIEKTHUBHBIX MaTCPpHUATIOB IJIA UX IMOJIYYCHHUA

IlepeueHs BOIIPOCOB I YCTHOTO OIpOca:
. CrtocoObI MOTy4YeHUS 3aMOPOKEHHBIX (OPM.
. [lpeumy1ecTBa 1 HEAOCTATKH 3aMOPOXKEHHBIX (HOPM.
. Marepuanbl u ycTpoWCTBa IS TTOIy4EHHUS 3aMOPOKECHHBIX (hopM.
. OcoOeHHOCTH MOTYYeHHs OTIUBOK B 3aMOPOKEHHBIX (hopMax.
. IlpuHIMITEL ¥ BUBI IIJTUKEPHOT'O JIUTHS.
. IlpuroToBneHue BOAHBIX HUTUKEPOB.
. OCHOBHEBIE CBOMCTBA IIUTUKEPOB.
. Ucrionp30BaHue Apyryux *HUIKOCTEH MPH MOTYYEHUH HUTHKEPOB.
. Marepuainsl, npuMeHseMble IS MOTy4EeHHUs HUTHKEPOB.
10. Tlopucteie ¢popMBI, UX U3TOTOBJICHUE U TIOTYUYEHHE OTIUBOK.
11. [Tony4yeHne OTIMBOK B BAKyyMHBIX (JOPMaXx.
12. TepMOIIaCTUYHBIE LITUKEPHL.
13. Marepuansl, puMeHsieMble IS TOTY4YEeHUS TEPMOIIACTUYHBIX IUTHKEPOB. 1
4. IIpuroToBieHne TEPMOIUTACTHUHBIX ITUKEPOB.
15. PesXuMbl BBKUTaHUS CBSI3KU U3 IIUTUKEPOB.
16. OOXur NUTHKEPHBIX OTIUBOK.
17. CyuiHoCTh ¥ CBOHCTBA TOPCHOHHBIX TIOJICH.
18. TopcroHHBIE TEHEPATOPHI.
19. BiusiHrE TOPCUOHHBIX NOJIEH HA CTPYKTYP U CBOMCTBA OTJIUBOK.
20. Bo3MOKHOCTH TONYYEHHUS! OTJIMBOK C 33JaHHOW KPHCTAUTMYECKON WM aMOpPQHOI CTPYKTYpo#l ¢
MTOMOIIIbIO TOPCHOHHBIX MOJIEH.
21. Ilpumenenue MI'I-yCTpOKCTB MIPU TPAHCIIOPTUPOBKE U 3aJIUBKE METAJLIOB.
22. BnusHue 3IeKTPOMarHUTHBIX TOJICH Ha CTPYKTYPY M CBOWCTBA CILJIABOB.
23. HaHOTEeXHOJIOTUHU B METAIITypPTUH.
24. XapakTepUCTHKa HAHOYACTHUL, UX BIUSHUE HA CBOMCTBA MATEPUAIIOB.
25. CriocoObI TOMy4eHrs HAHOYACTHII.
26. BO3MOYKHOCTH MOIY4Y€HHUS OTIMBOK C HAHOCTPYKTYPO.
27. CylHocTh TePMOBPEMEHHON 00pabOTKY paciliaBOB.
28. PexxnMbl TEpMOBPEMEHHOM 00pabOTKH.
29. BnusiHUE TEPMOBPEMEHHOM 00pabOTKH HA CTPYKTYPY CILUTABOB.
30. da3oBble U pa3MepHbIe U3MEHEHHSI B TBEPIOM CIIJIaBe NMPU TEPMOBPEMEHHOI 00paboTKe.
31. IlpumeHeHue TUTHUS IS TOTY4YEHHUs BBICOKOIIPOYHOTO YyTyHA.
32. IlpeumyniecTBa JIUTUS [IEPET MATHUEM.
33. [IpumeHeHne TUTHS 7151 MOTUGPUIIMPOBAHHS ATFOMUHHEBBIX CILIIABOB.
34. Biusiaue 6opa Ha CTPYKTYpY OTIUBOK.
35. OcobenHocTH BiusiHUS O0pa Ha U3MEHEHHE Pa3MEPOB 3epHAa.
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KHC-6: Cnoco6en mpoBouTh aHanu3 3((HEeKTUBHOCTH HOBBIX ITPOLIECCOB U MAaTEPUANIOB B

JINTEHHOM IMPOU3BOACTBEC U BO3SMOXHOCTH HUX pCaIn3alun

Biox 1

1. IIpeanoxxute U 000CHYHTE OCHOBY CIiaBa (M CIIOCOOBI €ro 00pabOTKM) I OTJIMBOK, pabOTaONUX B
YCIIOBHUSIX:
1. nosbIeHHBIX Temnepatyp a0 500 °C;
2. NOHMKXEHHBIX Temneparyp 10 — 60 °C
[Ipennoxxute n 060CHYHTE JIETUPYIOMINH KOMIUIEKC, ISl OTJIMBKU paOOTAIOUINIA B YCIIOBHAX:
1. NOBBILICHHBIX TEMIEPATYP.;
2. IOHWKEHHBIX TEMIIEPaTyp.;
3. abpa3uBHOTO U3HOCA;
4. ruapoadpa3suBHOTO M KABUTALIMOHHOTO W3HOCA;
5. moBBINIEHHBIX TemrepaTyp 10 500 °C;
6. HOHMKEHHBIX Temreparyp 10 — 60 °C.




bnok 2
IIpemnoxure u 000CHYTE OCHOBY cIUTaBa (M CIOCOOBI ero 0OpabOTKH) IS OTIMBOK padOTAOIINX B
YCIIOBUSX:
1. moBbimennsix Temmnepatyp npu 800 °C; 2. nmonmxkennsix Temnepatyp mo — 60 °C. Ilpeasnoxure u
000CHYHTE JIErMpYIOIIMHA KOMIUIEKC Ui OTJIMBOK, pa0OTalOmMX B YCIOBHAX: |. MOBBIIIEHHBIX
Temreparyp; 2. IOHI)KEHHBIX TeMmmeparyp; 3. a0pasuBHOro wu3Hoca; 4. ruapoaOpa3suBHOIO U
KaBUTALMOHHOTO M3HOca4 5. moBblmeHHbIX Temneparyp a0 1000 °C; 6. monmkeHHBIX TemmepaTyp 10 — 50
oC.

Brox 3
[Ipennoxute u 00OCHYHTE JIETHPYIOIIWNA KOMIUIEKC, IJIS OTJIMBOK, pa0OTAlOMMX B YCIOBHAX: l.
MOBBIIICHHBIX TEMIIEPATYP; 2. MOHIKEHHBIX TEMIIEpaTyp; 3. abpa3uBHOrO W3HOCa; 4. THAPOaOPa3uBHOIO
¥ KaBUTAILIMOHHOTO U3HOCA; 5. MOBBINIEHHBIX TeMrepaTyp 10 500 °C; 6. MOHMKEHHBIX TeMIEpaTyp 10 — 60
OC. Ipeanoxute u 060CHYHTE OCHOBY CILIaBa (M CIIOCOOBI €ro 06pabOTKHU) VIS OTIUBOK, PAOOTAIOIINX B
yCJIOBHAX: paboTaromuii B yCJOBHMAX: 1. MOBBILEHHBIX TemrepaTyp go 800 °C; 2. moHMKeHHBIX
Temnepatyp 10 — 60 °C.
brok 4
[Ipennoxure w OOOCHYWTE JETUPYIONIMH KOMIUIEKC JUIsl OTIMBOK, pPa0OTaOMMX B YCIOBHAX: 1.
MOBBIIICHHBIX TEMIIEPATYP; 2. MOHIKEHHBIX TeMIIEpaTyp; 3. abpa3suBHOTO W3HOCa; 4. THAPOaOPa3uBHOTO
¥ KaBUTAIIMOHHOTO M3HOCA; 5. HOBBIIEHHBIX Temmeparyp mpu 1000 °C; 6. HOHMKEHHBIX TEMIIEPATyp 10 —
50 °C.
biok 5
[Ipemnoxure U 000CHYHTE KOMILICKC BHEITHUX BO3JCHCTBUI Ha PaCIUIaB, JUIS OTIIMBOK PabOTAONIUX B
yCIIOBUSX: 1. TIOBBIMIEHHBIX TeMIEpaTyp; 2. TMOHWKEHHBIX TeMIeparyp; 3. aOpa3swBHOTO HW3HOca; 4.
rUApoaOpasMBHOIO M KAaBMTALIMOHHOTO M3HOCA; 5. IOBBINIEHHBIX Temmeparyp npu 1100 °C; 6.
NOHMKEHHBIX Temmepatyp 10 — 50 °C.
ITpumepHas TeMaTKa NPaKTHYECKUX 3aHATHH M0 UCLUIIHHE:
[IpakTrueckas padora Nel

1. Onpenencaue TpeOOBaHMI K MEXaHUYECKHM M CIICIIUAIIBLHBIM CBOWCTBAM CIUIABA UCXOJS U3 YCIOBHI
paboTHI OTIIMBKHY.
2. AHanM3 TeXHOJIOTHHA U3TOTOBIEHHUS MOAOOHBIX OTIUBOK M BRIOOP ONTHMAaIbHON TEXHOJIOTHH.
3. Onpenenenue TpeOOBaHUM, K JIMTEHHBIM CBOWCTBaM CILIaBa MCXOJA M3 TEXHOJOTHH HM3TOTOBJICHUS
OTJINBKH.
4. AHanu3 UCIOIb3yEMBIX CIUIABOB VISl M3TOTOBJICHHS OTIMBOK PA0OTAIOLINX B MOJOOHBIX yCIOBHUSX.
5. BbIsiBiIeHHE OCHOBHBIX JIETUPYIOIIMX 3JEMEHTOB B CIUIABaX, WCHOJNB3YEMBIX MAJISl W3TOTOBJICHUS
MMOTOOHBIX OTIIUBOK.
IIpaktuueckas padora Ne 2
1. OmnpeneneHue BIMSHUS BBISIBICHHBIX OCHOBHBIX JIETUPYIOIIMX JJIEMEHTOB Ha TEXHOJOTMYECKHE
CBOJICTBA CILJIaBOB
2. OnpeﬂeneHI/Ie BJIMAHWA BBIABJICHHBIX OCHOBHBLIX JICTHPYIOIIHUX OJ3JIEMCHTOB U UX COG,Z[I/IHGHI/Iﬁ Ha
CBOWCTBA OTJIMBKH.
3. Pa3paboTka TpeUIOKEHUH MO COAEPXKAHHIO WM 3aMEHE JIETHPYIOIEero(nx) KOMIOHEHTa(o0B) U3
YCIOBUH 9KOHOMHYECKOH 11e7IeCO00Pa3HOCTH.
4. PazpaboTka HOBOI'O COCTaBa CIJIaBa.
5. Pacyer mMXThl CHHTE3UPOBAHHOTO CILJIaBA.
6. BririaBka 00pasiioB U IpOBEPKa UX CBOMCTR.




