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TIOAICHHTEJIBHAA 3AITHCKA

esb BCTYNUTENBHOT0 MCIIBITAHUS.
OueHka ypoOBHS OCBOCHHS MOCTYMAIOIIUM KOMIETEHIHH, HEOOXOAMMBIX Al oOydeHus Mo
MarvucTepcKon mporpaMme

®Dopma, NPOACLKHTEILHOCTh MPOBEeHUs BCTYNUTEIbHOT0 HcnbiTaHus. Kpurepun
OlleHUBAHUS.

BerynuTensHoe ucnpITaHue IO HAPAaBJICHUIO TTOATOTOBKY MPOBOAMTCS B MUCEMEHHOH (opme.
[1poaoKUTENBHOCTS BCTYIUTEIBHOTO UCTIBITAHUS — 120 MUHYT.

Ok3aMeHalMOHHbIM Ouner coxepxxur 10 BompocoB. B ciyyae npaBWIBHOTO OTBETa
MOCTYMAIOMIMKM  [MOJIydaeT KOJIMYECTBO OalljioB, COOTBETCTBYIOIIEE HOMEpPY BOIpOCa.
PesynbraTom oneHuBaHUS PAaOOTHI SBISETCS CymMMa OaijioB, MOJYYEHHBIX 3a IMpaBUIIbHBIC
OTBETHI Ha COOTBETCTBYIOIINE BOIIPOCHI MUCHbMEHHOM pabOTHI.

Cucrema olleHUBaHMSI MTMCHbMEHHOTO BCTYIUTELHOTO UCTIBITAHUS:

1 Borpoc — 10 6amios;

2 Bompoc — 10 6aiios;

3 Bompoc — 10 Gaiios;

4 Bonpoc — 10 6amios;

5 Bompoc — 5 6ayuIoB;

6 Borpoc — 5 6ajuIoB;

7 Bompoc — 10 Gaios;

8 Borpoc — 10 6aioB;

9 Bompoc — 15 Gaiios;

10 Bomipoc — 15 Gasos.

PesynbTarhl BCTYNUTENBHBIX UCIIBITAHUN OlleHUBatoTCs 1o 100 GasnbHOM mIKae.

MuHUMaNbHBIN MPOXOIHON Oalljl, MOATBEPKAAIONINN YCIEIIHOE MPOXOXKIECHNE BCTYMUTEIbHBIX
ucnbeITaHuii, cocrasiseT 40.

[Tpu paBeHCTBE OAIIJIOB B PEUTHHTOBOM Py MPUOPUTET OTAAETCS KaHAUAATY ¢ 60jiee BBICOKUM
CcpenHUM 0ajIOM TUTIIIOMA.

Ilepeyenb npuHaMIEKHOCTEH, KOTOPBIE MMOCTYNAIOLUINI UMEET MPaBO MPOHECTH B ayAUTOPHIO
BO BpEMs IPOBEACHHUS BCTYNHUTEIBHOTO MCHBITAHUSA: pydKa, KapaHJIamll, JAacTHK,
HENPOrpaMMUPYEMBIN KaJIbKYISITOP.



YACTb 1. METAJUTYPIHUA YEPHBIX METAJL/IOB

Pazoen 1. Obugue eonpocvl npou3e00cmea 4epHovix memasios u cniaeos /la, 10/

HcTtopust 1 posib METAJULYpruu B pa3BUTHUM LuBWIM3aUUuU. COBPEMEHHOE COCTOSHUE U IIYTH
pa3BUTHS METATYPTUYECKOTO IMPOU3BOACTBA. TEeXHOJOrMYecKkas CXemMa COBPEMEHHOIO
METAJITYPrUYECKOT0 NPEAIPUITHS C TIOJHBIM TEXHOIOIMUYECKUM LIUKIIOM.

Pa3zoen 2. Iloozomoeka pyo K niagke u npouzeoocmeo uy2yna /la, 16/

2.1. Ceipble MaTepHalibl, IPUMEHSIEMbBIE IPU IPOU3BOICTBE YEPHBIX METaIIOB. JKene3Hble pyibl:
omnpezeneHue, Kiaccudukaims, OlleHKa Ka4ecTBa.

2.2. IloaroToBKa >K€le3HBIX Py K JOMEHHOH IUIaBKe. AriioMepanus.

2.3. ITpodwmip nomenHoi neun. OCHOBHOE U BCIIOMOTATEIILHOE 000PYI0BaHHE.

2.4. JlomeHHBIH nporiecc. BoccraHoBeHne OKCHIOB B TOMEHHOU meun. OOpa3oBaHue 4yryHa U
IaKa.

Pa3zoen 3. Ilpouzeoocmeo cmanu /la, 26, 36/

3.1. Knaccudpukanus craneil. BnausHue cocraBa Ha kayectBo crand. CymiHOCTb
CTaJIeIIaBIIIBHOTO IIpou3BocTBa. CriocoObl MPOU3BOICTBA CTAJIH.

3.2. OcHOBHBIE peakiuu cTrajemiaBuibHOro mnpousBojcTa. lllmakooOpazoBanue. CoctaB u
CBOICTBa CTaleIIaBUIbHBIX IIJJAKOB M UX POJIb B TEXHOJIOTHYECKOM IIPOLIECCE.

3.3. Marepuanbl, WHCHOJb3yeMble MpPH MPOU3BOJACTBE CTalld: CTPYKTypa U COCTaB
METAJUIOIIUXThI, WCTOYHUKH KHCIIOpOJa, IUIAKOOOpasyroImue wmarepuaibl. TpedoBaHus K
[IMXTOBBIM MaTepuaiaM U TEXHOJIOTHH, UCIIOIb3yeMbIe AJIs MOJATOTOBKU UX K IUIaBKE.

3.4. KouBeprepHoe Mpou3BOJACTBO cranmu. OOmee YCTpOHCTBO OCHOBHOTO OOOpYyIOBaHHUS.
HopmaTuBHBIN [TUKIT KOHBEPTEPHOU TIJIABKH.

3.5. MapreHoBckoe Mpou3BOACTBO cTayd. CxeMa paboThl U YCTPONCTBO OCHOBHBIX 3JIEMEHTOB
MapTEeHOBCKOH neun. Cxema paboThl 1 0COOEHHOCTH TEXHOJIOTHH BBIIJIABKU CTAJIH.

3.6. DiekTpocTaneiaBuiIbHOe TPOU3BOACTBO. Kiaccudukaius crioco60B MpOU3BOICTBA CTATH
C MCIOJIb30BAaHUEM DJIEKTPUUECKON SJHEPTUU. Y CTPOMCTBO AYTOBBIX JIEKTPOIEYEH.

3.7. Meronbpl BBIIJIABKA CTAJIM B OCHOBHOW AYroBOHM 3yiekTporeuu. lleperiaB jerupoBaHHBIX
OTXO0JI0B B AyroBoil neun. OCHOBHBIE IEPUO/BI IUIABKH, X 3aJa4H.

3.8. Bueneunas o6pabotka ctanu. llenu u Meronpl o6paboTku. Packucienue u jerupoBaHue
ctanu B koBiie. CrocoObl OTCEYKH MIIaKa MO XOAY BBIYCKa MeTallja M3 CTallelIaBHIIBHOTO
arperata. [IpuMeHeHre HEUTPAIBHBIX Ta30B JIJIs 00PAOOTKH KUIKOM CTaJIi B KOBIIIE.

3.9. Jecynbdypauus cTaad C HUCHOJIb30BAaHHEM CHHTETHUECKHUX IIJIAKOB, TBEPAbIX H
MOPOILKO0Opa3HbIX cMecell. BiusiHue o0paboTKu Ha KaueCcTBO TOTOBOTO METAJLIA.

3.10. BakyymupoBaHue XHUAKOW CTaaud B KOBIIE: CHOCOOBI M TEXHOJOTUH, MPUMEHSEMOE
o0opynoBaHue. BiusHue BakyyMUpOBaHHS Ha KayecTBO TOoTOBoro meramuia. KommuiekcHast
00paboTKa )KHJIKOH CTalli B KOBIIIE.

3.11. HenpepbiBHble cTajelIaBUIbHBIE MPOLECCHI: BapUAaHThl TEXHOJIOTMYECKHX CXEM U
npuMeHsieMoro ooopyaoBanus. CoBpeMEHHOE COCTOSTHUE U TIEPCIIEKTUBHI Pa3BUTHSL.

Pazoen 4. Ilonyuenue ciumkos u 1umix 3a20mo6oK 4epHvlx memaninos /la/

4.1. O6opynoBanue ansi pa3nuBku crtaimd. CrocoObl pa3nuBku ctanu. CpaBHEHHE TMOKa3aTenen
pa3IMBKU CBEPXY U CU(DOHOM.

4.2. CtpykTypa cTajibHOTO cnuTka. Kpuctainuyeckas u XuMU4yeckasi HEOJTHOPOJHOCTb. SIBlieHue
yCaJIKH.

4.3. HenpepbiBHas pa3inuBKa cTaiu. TE€XHOJIOTHS U NPEUMYIIECTBA HEMPEPHIBHOW pPA3IHBKH.
Buibl MamvH HEMPEPHIBHOTO JINTHS 3aTOTOBOK.

PEKOMEH/I[YEMAA JINTEPATYPA K YACTH 1

a) OCHOBHAS JIUTEepaTypa

la. Bocko6oitnukoB B.I'. u ap. O6mmas meramtyprus. - M.: Metamnyprus, 1995. - 480 c.

0) 10MOJTHUTEJIbHAS JIATEepaTypa

16. Metamnyprust uyryHa / [lox pexn. FO.C. FOcouna. - M.: Akanemknura, 2005. — 628 c.

26. IloBonoukuit [.5. Pommun B.D., Peicc M.A. um np. DieKTpoMEeTa/UTyprus CTaad |
deppocmiaBos. - M.: Meramnyprus, 1984. — 567 c.
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36. KabmykoBckuit A.®D., MomuanoB O.E., KabnykoBckas M.A. Kparkuii crnpaBoyHHK
aneKkTpocTaneBapa. - M.: Meramnyprus, 1994. - 352 c.

YACTH 2. METAJUIYPI'UA IIBETHBIX METAJIVIOB

Pazoen 1. Ocnoewvl cuopomemannypeuueckux npoyeccos (Ilpouseoocmeo 3onoma) /1a/

1.1. Knaccudukauus meramuryprudeckux mnporeccoB. CTpaHbl — OCHOBHBIE HPOU3BOIUTENU
30i0ta. Mcropus co3naHus NpPOU3BOJACTBA 30J0Ta. VICTOUHMKM CBIpBS JUIsl IIPOM3BOJICTBA
0J1aropoIHBIX MeTaII0B. POPMBI HAXOXKACHHUS 30J10Ta B CHIPHE.

1.2. JIoObr4a pyasl U MOATOTOBKA €€ K mepepaboTke 'paBUTAIMOHHBIC CIIOCOOBI M3BJICUCHUS
30J10Ta U3 pyAbl. AMajgpraMaliiOHHOE U3BJICYEHHUE 30JI0Ta U3 PYJIbIL.

1.3  [wuanupoBanue  3osoTocoiepxkamux  pyd. OOopynoBanue  aisi  NPOBEACHUS
TUAPOMETAJUTYPTHUECKUX IpoLeccoB BrlieneHue 3070Ta U3 LMAHUCTBIX PAacTBOPOB. TexXHUKaA
0€30I1aCHOCTH IpH padoTe C IUAHHUIAMH.

1.4. Apdunax nparoreHHbIX METAJUIOB. DIEKTPOIN3 30J0TO-CePEOPSHBIX CIUIABOB. AHOAHBIN U
KaToAHbI  mpouecchl. KoHCTpykuus — amekTponu3Hod  BaHHbl.  OCHOBHBIE — TEXHHKO-
SKOHOMMYECKHE MOKa3aTeNu AeKkTponn3a. O0Iue 3aTpaTbl pecypcoB Ha MPOU3BOJICTBO 30J10Ta
U3 PYIbL.

Pazoen 2. Oxkucnumenvnas nupomemannypzus (Ilpouszeoocmeo meou) /1a/

2.1. Ucropus pa3BUTHS TUPOMETAIUTYPrHUM MeTaurypruu menu. CBONMCTBa MEIU W OCHOBHBIC
obnactu mpumeHeHus. OO0beMbl mpou3BoAcTBa. DOpPMBI HAXOXKACHUS MEAM B 3EMHOH KoOpe.
Knapk menu. Mennbie MectoposxaeHus. J{oObrua MeaHoM pyabl. MeqHble KOHLEHTPATHI.

2.2. OCHOBHbIE XUMUYECKHE B3aUMOJICHCTBUS IIPU MUPOMETAILTYPrHUECKOi niepepaboTKe ChIPhSI.
OO0>HUr ¥ M1aBKa MEHBIX KOHIIEHTPATOB Ha ILTEHH.

2.3. IIpoayKThl OKHCIUTEIBbHON MJIaBKU CYIb(GUAHBIX KOHIIEHTPATOB W MPUHIUIBI PabOThI
IUTABWIBHBIX arperatoB. OKHUCIUTENbHOE KOHBEPTHPOBAHHE MEIHBIX IUTEHHOB. YTHUIM3ALMS
CEPHUCTBIX OTXOISAIINX ra3oB.

2.4. Dnektponutndeckoe paduHupoBanue meau. OCHOBHBIE SJEKTPOXMMHYECKHE PEaKIIHH.
KoHcTpyK1us 31€KTpOoJIn3HOM BaHHBI.

Pazoen 3. Boccmanosumenvnasa nupomemannypeus (Ilpouzeoocmeo ceunua) /l1a/

3.1. CeipbeBas 6a3a CBHHIIOBOTO MPOU3BOACTBA M MOTpeOIeHUE CBUHIA. BUIBI XMUMHUYECKUX
COEIMHEHUI CBHHIIA B ChIphE. TE€OPETUUECKHE OCHOBBI BOCCTAHOBUTEILHON CBUHIIOBOM IJIABKH.
3.2. ArnoMepupyrouii OKUCIUTEIbHBIA OOXWUT KOHIEHTpaTa. XHUMHUYECKHE pPEaKIHH
arnomepanuu. KoHcTpykiys arinoMamnyHsl.

3.3. XuMHuecKre peakiuu MOJy4YeHHs] YepHOBOTO CBUHIIA W MPHUHIHUI PabOTHI IIAXTHOUW MEYH.
[Tpsimast nepepaboTka cynb(UAHOIO KOHIIEHTPATa Ha YePHOBOM CBUHELL.

3.4. PadguHHpoBaHME YEPHOBOTO CBUHIIA OT pa3HOOOpa3HBIX mpuMeceil. OOpa3oBaHHe WU
yAaJ€HUe TMPOMIIPOAYKTOB, aKKyMYJIUPYIOIIMX npuMeceil. Bo3neiicTBUe  CBUHIIOBOTO
IIPOU3BOJICTBA HA OKPYXKAIOLIYIO CPENY.

Pazoen 4. Inekmpomemannypeus (Ilpouzeoocmeo anromunus) /2a/

4.1. CpolicTBa aJlOMUHHUS U €r0 NMpUMEHEHHE. MUHepalibHble UCTOYHUKU JJisi MPOU3BOJICTBA
AMIOMUHUSA. XUMHYECKHE COCAMHEHUS AallOMUHHUS B pPyAax. ODJEKTPOXUMHYECKHE MPOIECChI
MOJIYYEHHUS] METAIUNIMYECKOrO aTFOMUHUSL.

4.2. TlpousBoacTtBo TiamHO3eMa criocoOom baifepa. BerimenaunBanne OOKCHUTOB MIEIOYHBIMHU
pactBopamu. OCHOBHBIE PEAKIIUH, IOBEACHHUE TPUMECEH.

4.3. OOopynoBaHue MJig CHEKaHWS U BBIIIEIAYUBAHUA. OJEKTPOJIUTUYECKOE IMOJIyYEeHUE
METaJUIMYECKOTO altOMUHUA. KpronuT-ramHO3eMHbIE pacIliaBhl.

4.4. KoHCTpYyKIUS 3JIEKTPOJIU3EPOB U MPUHIIMI UX paboThl. AHOAHBIN AP dekT. Pacxoa aHomoB u
notpeliieHne 3JIeKTpuuecTBa. Bo3neiicTBre allOMUHHEBOIO MPOU3BOJCTBA HA OKPYXKAIOIIYIO
cpeny

Pazoen 5. Ilpouzeoocmeo eonvppama /a /

5.1. Knaccudukamnusa peakux metaiioB. OCOOCHHOCTH TEXHOJOTHUYECKHX CXEM IPOU3BOACTBA
penkux MerawioB. OCHOBHBIE CBOWCTBa BoJibppaMa M 0OONacTH MpUMEHEHHs. MUHEpanbl U
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MECTOPOXKACHHS BoOJb(ppama. BCKpBITHE MIECEIUTOBBIX U BOJIH(PAMHUTOBBIX KOHIIEHTPATOB
HIEJIOYHBIMH peareHTaMu. AnmnapaTypHoe oOpMIIEHHE ITPOLIECCOB.

5.2. TlepepaboTka HPOAYKTOB BCKPBITHS KOHIIEHTPATOB, OYMCTKAa PACTBOPOB OT IPUMECEH.
CrniocoObI nonydeHus BoJIbGpaMoOBOil KUCIOTHI, TapaBoibppamMaTra aMMOHHS U BOJIb(GPAMOBOTO
aHTUJIpUA.

5.3. Texuonorus npoOU3BOACTBA TNoOpoImiKa Boibdpama. I[Ipou3BOACTBO KOMIAKTHOTO
IUIaCTHYHOTO BOJb(pama. [lomydenue KpynmHoraGapuUTHBIX CIUTKOB BOJb(ppama 3JIEKTPOHHO-
JIy4€BOM U JyrOBOW BaKyyMHOM IJIABKOM.

Pazoen 6. Ilpouzeoocmeo monuovoena /a/

6.1. OcHoBHBIE CcBOiCcTBa MOJMOJEHA W O0OJACTH TNPUMEHEHHs. MwuHepaibl MonuOIeHa |
mectopokaenusa. CnocoObl  mepepadoTKu  MOJMOJCHUTOBBIX KOHIEHTpaToB. llomydenue
MOJIMOICHUTOBBIX OrapkoB. AmnmapaTypHoe odopmiieHue npoueccoB.Beinenenue monnbaeHa u3
aMMHa4YHbIX ~ pacTBOopoB.  Ilomyyenme  monmOaenoBoro  anruapuaa.  IIpousBoacTBo
MOJIMOI€HOBOTO MOPOIIKA M KOMITAKTHBIX U3/IEIIHIHA.

Pazoen 7. Ilpouzeoocmeo manmana u nuoous /a/

7.1. OcHOBHBIE CBOWMCTBAa TaHTaja U HUOOWSA, OONACTH NMpHUMEHEHHUs. MUHEpaIbHOE CHIPbE U
MECTOPOXKICHHU TaHTana ¥ HuoOus. I[lepepaboTka TaHTaIMT-KOIYMOUTOBBIX KOHIIEHTPATOB
pa3oKEeHNEM IIaBUKOBOM KUCIOTON. BCKpBITHE TOMAapUTOBBIX KOHIICHTPATOB XJIOPHUPOBAHUEM.
BapuaHTsl KOHIEHCAIMY XJIOPHIOB. ATITapaTypHoe 0QOpMIIEHHE ITPOIECCOB.

7.2. IlepepaboTka TPOAYKTOB BCKPBITUS KOHIIGHTpaTOB. PasneneHue TaHTajga W HHOOUS H
OUYHMCTKa OT MpuMecel. TeXHOIOrus MoIy4eHUs: METAIINYECKOr0 TaHTalla U HUOOUSI.

Pazoen 8. Memannypeus mumana u yupkonus /a/

8.1. OcHoBHBIE CBOWcTBAa M OO0JAaCTH MpPHUMEHEHHs. XapaKTEpPUCTHKA PYAHOTO CHIPHS.
BoccranoBurenbHas m1aBka WIBMEHUTOBOTO KOHIIEHTpaTa. XJIOPUPOBAHNE TUTAHOBBIX IILJIAKOB,
KOHJIEHCAUs XJIOPUIOB. AmnmapaTypHoe odopmienue mporeccoB. OYHCTKa TEXHUYECKOTO
TeTpPaxJIOpH/Ia THTaHA. MarHueTepMHUUeckoe BOCCTAHOBIICHHE TETPAXJIOpHIa THTaHa. MoauaHoe
paduHUpPOBAaHNE TUTAHA U TIOJYyYEHHE KOMIIAKTHOT'O MeTaJla.

8.2. CrocoObl BCKPBITHS ITUPKOHOBBIX KOHIIEHTPATOB. BapuaHThl pa3feneHusi MUPKOHUS H
rapHus. MarHueTepMUYecKuil M AIJIEKTPOJIUTUUYECKUM CIOCOOBI MOIYYEHHUS] METAUIMYECKOTO
UpKoHUs. TexHonorus pahuHUPOBAHUS ITUPKOHUS.

Pa3zoen 9. Memannypzus pacceaHHbix peOKuUx Memanoe /a/

9.1. Knaccuduxamus paccesHHbIX peIKUX METAIUIOB, UX XapaKTepucTuka. [I[puMepsl momyTHOTO
U3BJICYEHUS] PACCESHHBIX METAJJIOB B Ipolecce NepepaboTKM LBETHBIX METAJIOB M OTXOJI0B
Jpyrux mpou3BoaAcTB. OCHOBHBIE CBOICTBA repMaHMs U ero coequHeHn. O0IacTi MpUMEHEeHHs.
W3BrieyeHne repManus U3 pa3iMuHbIX BUAOB ChIpbsi. CrIOCOOBI OUUCTKU FepMaHusi OT IPUMECEH.
9.2. CpoiicTBa W ob6nacTu mpuMeHeHus ramnus. [lonmydeHue ranaaueBOro KOHIEHTpaTa MpH
IPOU3BOJACTBE  amoMHUHMs. [lodydeHue  MeTasIM4ecKkoro raiusg W CHOCOOBl  €ro
pauHUpOBaHMUSL.

Pazoen 10. Memannypzus paouoaxkmugHvlx u peoKo3emMeabHblX MEemaiios

10.1. Ponp pagnoaktuBHbIX U P3M B COBpeMEHHOM MUpPE U B Pa3BUTUU aTOMHOU DHEPIeTUKH,
sHepreTuueckas Oe3zonmacHOcTh Poccum; TpeOoBaHUs, MpenbsABIsSEMble K 3THUM MeTajiaMm,
0COOEHHOCTH MX MPOU3BOJICTBA, OCHOBHBIE MPOAYLEHTH B Mupe U PD. Munepansl, pyasl u
KOHIEHTpPAThl YpaHa, KHUCIOTHBIE M IIEJOYHBIE CIIOCOOBI BCKPBITHS, OCHOBHBIE alllaparsl,
TEeXHHKA 0€30MacHOCTH C PaJMOaKTUBHBIMH MaTepuanaMu. MuHepansl, pyAbl U KOHIICHTPATHI
P3M, ocHOBHBIE CTIOCOOBI BCKPBITHS, HEOOXOAUMOCTh KOMITJIEKCHOTO MCTIOJIb30BAHMSI ChIPbSL.
10.2. DKCTpaKIIMOHHBIE U COPOLMOHHBIE CIIOCOOBI BBIICICHUS ypaHa M3 IYJbI, COBPEMEHHOE
anmnapatrypHoe oQpopMIIEHHE MPOIIECCOB, 00€3BPEKUBAHNE U yAJIEHUE XBOCTOB, SKOJIOIMUECKHE
npobaemsl. [lepepaboTka MpoIyKTOB BCKPBHITUS MUHEpaIbHOTO chiphsi P3M, npeaBaputensHoe
UX pa3eleHue Ha OTHeibHbIE TPYNIbl. OKCTpakUUOHHbIE addUHAXKHBIE ONEpalUU s
IIOJIyUYEHUSI COEJUHEHMM YypaHa SIEpHON cTeneHu 4YHUCTOTHl. (OCHOBBI pa3ENUTEIbHBIX
MPOIECCOB MPHU MOJYYEHUE NHAUBUIYATbHBIX P3M.



10.3 TexHonorus NOJIy4YEHUS OKCUIOB, (GTOpPUIOB, XJopuaoB ypaHa u P3M. OcHoBbI
METAJIJIOTEPMHUYECKOT0 BOCCTAHOBJICHHSI BHICOKOAKTUBHBIX METAJUIOB; MOJIyueHue ypana P3M;
PEKOMEH/IYEMAA JINTEPATYPA K YACTH 2

a) OCHOBHAS JIUTEepaTypa

la. A.B.Tapacos, H.W.YTkun. TexHonorus uBeTHoi Metasutypruu. — M.: Meramnyprus, 1999.
2a. B.M.MockButun, W.B.HuxonaeB, b.A.®omun. Metamtyprusi JIETKUX METaIOB. —
M.: Untepmer Unxxunupusr, 2005

3a. 3enukman A.H., Kopmynos b.I'. Metamnyprus peakux metamwioB. — M.: Metamnyprus, 1991
4a. Kotmsp FO.A., Crpuxko JI.C. Meramryprusi 01aropogHeix MeTaymioB. B 2-x Tomax, M.:
Pyna u meramnel, 2005

S5a. Penkue m paccessHHBIC dJEMEHTHI. XuMUs U TexHojorusi. Kaura 1: YueOHHK yisi By30B
/Koposun C.C., 3umuna ['.B., Pesauk A.M. u ap. M.: MUCuC, 1996.

6a. Typaes H.C., XKepun U.U. Xumus u texnonorust ypana. M.: U3narensckuii nom «Pyna u
MeTaJuTbI»,20006.

7a. AW .Muxaitnnuenko, E.b.Muxnun, [O.b.IlatpukeeB Penxo3zemenbHbie MeTtayiel - M.:
Meramnyprus, 1987

YACTH 3. TEIUVIO®HU3HUKA METAJUZ1YPITHYECKHX IIPOLIECCOB

Pazoen 1. Mexanuxka scuoxocmeit u zazoe /1,2/

1.1. OcHOBHBIE CBOMCTBA KUAKOCTEH U I'a30B U MX 3aBUCHUMOCTb OT JABJICHUS U TEMIIEPATYpBI.
IlonsATHA wnAOeanbHOM M pEAIbHOM, HECKMMAEMOM M CKMMAeMoOM »KMAKOocTH. l'umoresa o
CIUIOIIHOCTH JKUJKOCTH.

1.2. OcHOBHBIE ypaBHEHUS, ONMCHIBAIOLINE IBUKEHUE U1€aTbHON KUIKOCTH.

1.3. OcHOBHBIE ypaBHEHHUS, ONIUCHIBAIOLINE IBUKEHUE PEAIBHOM JKUKOCTH.

1.4. JlamuHapHbIi U TypOYIEHTHBIN peXUMbI ABMXKEHUS KUAKOCTU U UX OCOOEHHOCTH.

1.5. OcHoBBl Teopuum morpaHuyHoro cnos. Ha3HaueHuwe, ocHOBHas wujes, 001acTh
IIPUMEHUMOCTH YTOU TEOPHH.

1.6. CTpykTypa THIpOAMHAMHYECKOIO INPUCTEHOUYHOIO MOIPaHUYHOIO CJIOS IPH JaMUHAPHOM
peXUMe IBUKEHUS peanbHON KHUJIKOCTH.

1.7. CTpykTypa rHIpOAMHAMHYECKOTO MPUCTEHOYHOTO0 MOTPAHUYHOTO CJIOS TPU TYpOYJIECHTHOM
peXUMe IBUKEHUS peanbHON KHUIKOCTH.

1.8. CBoOonHast cTpys, Kak 4YacTHBIM ciy4yail THIPOJAMHAMHYECKOTO MOrPaHUYHOIO CIIOA.
Oco0eHHOCTH, OCHOBHBIE 3aKOHOMEPHOCTH, IPUHIIMII pacyeTa.

1.9. Buasl runpaBnuueckux noreps. [lotepu sHeprum Ha NpeosoeHne CUl BA3KOCTHOTO TPEHUS
U UX pacyer.

1.10. ITorepu 3HEprUM Ha NPEOIOJIEHNE MECTHBIX COIIPOTUBJICHUN U UX pacuer.

1.11. OcHOBHOE ypaBHEHHWE TUIPOCTATUKUM W NPUMEPHl €ro HUCHOJb30BaHUA. Pacuer cuin
JIaBJICHUsI Ha TOBEPXHOCTb.

1.12. Pacnpenenenue naBieHUS TOpSYMX Ta30B IO BHICOTE pabOyero MpOCTPAHCTBA IEYH.
[TpuHIMI NEHCTBHS THIMOBOM TPYOHI.

Pazoen 2. Ilepenoc mennomut koneekuyueit /1,2/

2.1. Knaccuduxanys MeXaHU3MOB IE€pPEHOCAa TEIUIOTHl. BuAbl KOHBEKTHBHOIO MeEpeHoca.
[ToHsTHS TEITOOTAQYM U TEIUIONEpeaadn. 3akoH Terootaauyn Herotona—Puxmana.

2.2. IuddepenunanbHoe ypaBHEHHE SHEPTUU U €r0 IPUMEHEHHUE JUIsl pacyeTa TerI00TAaqH.

2.3. luddepennmansHoe ypaBHEHHE KOHBEKTUBHOM TETIOOTIAYH.

2.4. llpuMeHeHnEe TEOopUM NOTPAaHUUYHOIO CJIOS AJI1 NEPEHOCa TEIUIOTBI U MAacChl IPHUMECH.
[TonsiTre TernoBoro U 1M y3nOHHOTO MOTPAHUYHOTO CIIOSL.

2.5. PacueT KOHBEKTHBHOH TEMJIOOTAAUM IPU BBIHYXJACHHOM JABI)KEHMM JKUIKOCTH BJIOJIb
IUIOCKOM MOBEPXHOCTH MPH JIAMUHAPHOM PEKUME.

2.6. PacueT KOHBEKTHUBHOH TEIJIOOTAAUM IPU BBIHYXACHHOM JBM)KEHUU >XUJIKOCTH BIOJb
IUIOCKOW IIOBEPXHOCTH MPH TYpOYIEHTHOM PEXHUME.



2.7. PacueT KOHBEKTHBHOM TEIJIOOTAuU MPU BBIHYKIEHHOM JBM)KEHUH KUJIKOCTU B TpyOe mpu
JAMHUHAPHOM pEeXHIME.

2.8. PacueT KOHBEKTHBHOMW TEIUIOOTAAYH NPU BBHIHYKJICHHOM JBM)KEHUH JKUKOCTU B TPyOE MpHU
TypOyJIEHTHOM PEKUME.

2.9. OcoOeHHOCTH IpoLiecca KOHBEKTUBHOM TEIUIOOTJAYU IPU CTPYHHOH OOJyBKE IMJIOCKUX U
UIMHIPUYECKUX 3aTOTOBOK.

2.10. Pacyer TermmooTnaun mpu cBOOOTHON KOHBEKIIHH.

2.11. BeipaxkeHus 1isi pacueTa KOHBEKTUBHOM TEIIOOTAa4H B KPUTEPUAIILHOM BHUJIE.

Pazoen 3. Ilepenoc meniomul Mo1EKYAAPHOI menionpoeoonocmuio /1,2/

3.1. 'unote3a @ypre. [lonsTue TemneparypHoro noJisg. Buabsl TeMiepaTypHbIX MOJICH.

3.2. luddepenmansHoe ypaBHEHHE HECTAIIMOHAPHOW TEIUIONpoBOAHOCTH. [locTaHOBKa 3amauun
HECTAllMOHAPHOH TETIONPOBOHOCTH.

3.3. Buspl rpaHUYHBIX YCIOBUHM sl peIICHHs 3a/1a4 HECTAIMOHAPHOM TEIIONPOBOAHOCTH.

3.4. Metonsl pemieHuss 3a7ad  HECTAIMOHAPHOM  TEIJIONPOBOAHOCTH M 00JacTh HX
IPUMEHHUMOCTH.

3.5. Anamu3z oOmiero pemienus auddepeHINaNIbHOr0  yYpaBHEHHsS — HECTallMOHAPHOM
TETUIOIPOBOAHOCTH NIPY TPAHUYHBIX YCIOBUSAX TPETHETO POJIa.

3.6. Kpurepuii bro u ero BiusiHie Ha MPOLIECC HATPEBa U OXJIAXKACHUS Tel. TepMUYECKU TOHKHE
¥ TEPMHYECKH MAaCCHBHEIE TEJa.

3.7. PerynspHblii TEMJIOBOH PEKUM U €r0 OCOOCHHOCTH MPU TPAHUYHBIX YCIOBHSIX INEPBOTO,
BTOPOTO ¥ TPETHETO POJIa..

3.8. [TocTanoBka 3a/1a4¥l CTallMOHAPHOM TEIIIONPOBOIHOCTH.

3.9. CrauuonapHasi TEIUIONPOBOJHOCTh B IUIOCKOM OJIHO- W MHOTOCJIOWHOW CTEHKE Mpu
TPaHUYHBIX YCIOBUAX MEPBOTO POJA.

3.10. CraumonapHasi TEIJIOMPOBOJHOCTh B IUIOCKOHW OJHO- M MHOTOCJIOMHOW CTEHKE IpHU
IPAaHUYHBIX YCIOBHSIX TPETHETO POJA.

3.11. CraumnonapHasi TEIJIONPOBOJHOCTh B IMJIMHJIPUYECKON OJHO- M MHOTOCJIOMHOW CTEHKE
IpY TPAaHUYHBIX YCIOBUAX MEPBOTO POAA.

3.12. CranmoHapHas TEMJIONPOBOJHOCTh B HWJIMHAPUYECKON OIHO- M MHOTOCIIOMHOHN CTEHKE
IpY TPAaHUYHBIX YCIOBUSAX TPETHETrO PoJa.

3.13. OcoOeHHOCTH pelIeHHs] CTAalMOHAPHOW 3ajaud TEIUIONPOBOJHOCTH MpPH TI'PaHUYHBIX
YCIOBUSAX BTOPOI'O poJia.

3.14. CnnocoObl MHTEHCU(UKAIIMH TPOIEcca TETUIONEepeaaduu U UX aHAJIH3.

Paszoen 4. Ilepenoc mennomur uznyuenuem /1,2/

4.1. OGmias xapakTepuCcTHUKa Ipoliecca MepeHoca TeIIOThl U3IydeHuEM. Bubl u3mydeHusl.

4.2. KonnuyecTBeHHBIE XapaKTEPUCTUKU MpoLIecca U3ITyUSHHSL.

4.3. BUIBI Ty9UCTHIX TIOTOKOB H CBSI3b MEXK]Ty HUMH.

4.4. 3aKOH COXpaHEHHUsI PHEPTUH JUIS ITPOLecca U3TYUYEHUS U €r0 aHaJIH3.

4.5. OcHOBHBbIE 3aKOHBI U3Ty4eHHs a0COJIFOTHO YEPHOTO TEJIa U UX aHAJIM3.

4.6. Ilonsarue ceporo Tena. 3aKOHBI U3TYYEHHUS CEPOTO Tea.

4.7. Buapl IOCTaHOBOK 33/1a4 pacyeTa TeII000MeHa N3ITy4YeHHUEM B 3aMKHYTBIX CUCTEMaX.

4.8. YrnoBele KOXQQPHUIMEHTH H3IY4YEHUS W UX CBOMCTBAa (AN CHUCTEM C JIydempo3payHOu
cpenon).

4.9. VYrinoBsle K03(pPUIMEHTH H3Iy4eHUs] M MX CBOHCTBA (IUIi CHUCTEM C H3JIydarolie-
MIOTJIOIAOIICH CPeIoit).

4.10. Knaccuueckuil 30HaJBHBIA METOJ pacyeTa TEIIOOOMEHa M3JIydeHHEM B CHCTEMax C
JTy4enpo3payHoOi CpeIou.

4.11. OcobeHHOCTH NPUMEHEHUS KIIACCHUYECKOT0 30HAJBHOTO METO/Aa pacdera TeriooOMeHa
M3JIyYEHHEM B CUCTEMAX C U3JIy4arollle-MOorIoMaole Cpe1ou.

4.12. OcoOeHHOCTH TPUMEHEHHUsS KIACCHYECKOTO 30HAJIBHOTO METOJa JJIS pacueTa CIOXKHOTO
(paauanoOHHO-KOHBEKTHBHOT0) TEIJIO0OOMEHA.



Pazoen 5. Tennosasn paboma u Koncmpykyuu memaaiypzuiueckux neueii /1,2/

5.1. Knaccudukarys mpoMBIIIUIEHHOTO 000pYIOBaHHS C SHEPTETUICCKON TOUKH 3PCHHS.

5.2. Ileun kak TexHojormueckoe obopynoBanue. Knaccudukanus nedeit mo JTUMUTHPYIOLIEMY
poLeccy.

5.3. CriocoObl TeHepalyy TeIJIOTH 32 CYET CHKUTAaHUSI TOTUIUBA.

5.4. CriocoObl TeHEpaIlUK TEIIOTHI 32 CUET AJICKTPUUESCKOU SHEPTHH.

5.5. TemneparypHsle U TEIJIOBBIE PEXKUMBI ITI€UEH TPOXOAHOIO THIIA.

5.6. TemmnepatypHbI€ U TEIUIOBBIC PEKUMBI MT€UEH MEPUOIUUECKOTO ICHUCTBHUS.

5.7. CriocoObl UCIOIB30BAHNUS TETIJIOTHI OTXOSIIUX T'a30B U 000PYAOBaHHE JISl MX PEaTU3aliu.
5.8. TenmoBoii OanaHc meyei, ero COCTaBICHHUE U aHAIHU3.

5.9. TeruoBast paboTa 1 TEIUIOBOM OanaHC JOMEHHBIX MIEYCH.

5.10. TermoBast paboTa U TEIIOBOW OalaHC KUCIOPOIHBIX KOHBEPTEPOB.

5.11. TenuoBast paboTa M TEIUIOBOI OajlaHC AYTOBBIX CTAICIIABHIBHBIX MEUCH.

5.12. Tennoas paboTa U TEIJIOBON OallaHC HarpeBaTEeIbHBIX KOJIOALIEB.

5.13. TennoBast paboTa U TEIUIOBOM OalaHC METOJUYECKUX €YU TOIKATEIHLHOTO THIIA.

5.14. TennoBas paboTa U TEIIOBOW OallaHC METOAMYECKHX Teuei C MararoiuMu OaiKkamu.

5.15. TennoBast paboTa U TEIUIOBOM OalaHC Meuei ¢ KOIBIEBBIM MOIOM.

5.16. TennoBas paboTa U TEIJIOBOW OallaHC Meuei KOJIMaKoBOro THIA.

5.17. TennoBas paboTa U TEIUIOBOW OalaHC reuel OaleHHOro THIIA.

5.18. dusmueckre W OIKCIUTyaTallUOHHBIE CBOMCTBA OTHEYNOPHBIX U TEIIOM3O0JISLUOHHBIX
MaTepUasoB.

Pazoen 6. Ocnogvl meopuu ouucmku 2azoe /1/

6.1. Ilpuunnsl nosBaeHust nelid B raszax. [lomarus IIJAK, IIJIB. CoumanpHas 3HauMMOCTb
OUYMCTKU TEXHOJIOTMUYECKUX Ta30B.

6.2. CrtocoObI cyxoii OYHCTKH Tra30B U 000PYIOBAaHUE [T UX PEATH3AIHH.

6.3. CrtocoObl MOKPOI OYHUCTKHU ra30B U 000pyOBAHUE JUIS UX peaTu3aliu

6.4. Pabota ocanuTenbHbIX Kamep U 3(PPEKTUBHOCTh OUNCTKU a30B B HUX.

6.5. PaboTa BoisIHBIX CKpyOOepoB U 3P PEeKTUBHOCTh OUUCTKHU ra30B B HUX

6.6. OuncTKa ra30B OT MbUIK B PYKaBHBIX (PUIBTpaX.

6.7. Ucnionb30BaHue 31€KTPOGUIBTPOB Il OUUCTKH I'a30B.

6.8. OuncTKa ra3oB JOMEHHBIX MTEYEH.

6.9. OuncTka ra3oB KMCIOPOJHBIX KOHBEPTEPOB.

6.10. OuncTka ra3oB 1yTOBbIX CTAJICIIJIABUIIbHBIX MTEYEH.

6.11. Ouncrka ra3oB araoMepalliOHHOTO TPOU3BOACTBA.

PEKOMEH/ITYEMAA JINTEPATYPA K YACTH 3

1. TermnoTexHUKa METAIITYpru4ecKoOro nMpou3BoAcTBa, T.1.1 u 2 (nox pen. B.A. KpuBanauna) —
M.: MUCuC, 2002 r.

2. N.A. TlpubsitkoB, N.A. Jlepunkuii TeopeTudeckne OCHOBBI TEIUIOTEXHHUKH. YUEOHUK IS
CTYJIEHTOB yUpexXJeHu# cpen. npod. odbpazoBanus — M.: M3naTenbckuil HeHTp «AKaaeMus»,
2004. — 464 c.

3. ABTOMAaTHYECKOE YIpaBJeHHWE MeTaurypruueckumu mporeccamu /A.M. benenbkuii, B.O.
bepapiie, O.M. biunos, B.1O. Karanos. - M.: Meramtyprus, 1989. - 384 c.

4. OCHOBBI TEOpUU U IJIEMEHTHI CHUCTEM aBToMaTudeckoro peryiupoBanus / B.}O. Karanos,
[''M. I'nunaxos, M.J. KnumoBuukuii, A.K. Knumymkus. - M.: Meramnyprus, 1987. - 270 c.

YACTh 4. TEXHOJIOTHA JIMTEHHBIX IIPOL[ECCOB (HHHOBAI[HOHHBIE
JIHTEHHBIE TEXHOJIOTHH)

Pazoen 1. /lemanu, numote 3azomoexu, tumeiinsvle cniaaeol /la; 4a/

1.1. CtpykTypa 3aroTOBOK B MAIIMHOCTPOCHHUH. TeXHUYECKUE TPeOOBAHUS K JETAISIM U JIUTHIM
3arotoBkam. CyITHOCTh MU3TOTOBIICHUSI OTIUBOK. DJIEMEHTHI JIUTEHHOU (opmbl. KauecTBO MUTHIX
3aroToBokK. Knaccuduxarus MeTo10B JTUThS.



1.2. Jlurelinple cmiaBbl. llponeccsl 3aTBepAeBaHUs OTJIMBOKHM KPHUCTAUIM3ALMM JINTEHHBIX
CIUIABOB C pa3IMYHBIMU MHTEpBaJaMHM KpuCTauiM3auuu. Hemeraumdeckue BKIIOYEHHUS.
JlerupoBanue. [Ipumenenue nuratyp. MoauduuupoBanue. JInkBamus.

1.3. JluteiiHble CBOWCTBA CIUIABOB: JKHJIKOTEKYy4eCTh, OOBEMHAs W JUHEHHas ycazika,
TepMUYecKne, JOPMOBOUYHBIC (Pa30BBIC U YCATOUHBIC HATIPSKEHHUS.

1.4. KauecTBO OTJIIMBOK M JINTEWHBIE CBOWCTBA CIUIABOB. Y CaJ0YHBIE PAKOBUHBI U MOPUCTOCTb.
["a3oBble BKJIIOYEHHS M IOpUCTOCTb. Hemeraumueckue BKIIOYEHMs. 30HAJIbHAs U
BHYTpPUKpUCTaJUIMYecKass JuKBaius. OOpazoBaHMe TpPEUIMH B OTIMBKAX, UX KOpOOJEHHE.
[ToBepxHOCTHBIE 1€(DEKTHI OTIUBOK.

Pazoen 2. Ocnoewl nnaseku memannoé u cniaeos /la; 4a/

2.1. CpoiicTBa MeTaiu1oB. B3anMonelicTBre METANITIOB U CIUIABOB € Ta3aMH.

2.2. B3auMmoJieiicTBME METAUIOB U CILIaBOB C TYIOIUIABKMMU OKCHJAMM, IUTAKaMU M (IIrocamu.
3ammrTa pacriiaBa OT B3aMMOJCHCTBHs ¢ atmocepoil. Beibop cmocoba mmaBku, GyTepoBKU
neyen.

2.3. OU3UKO-XMMHYECKHE MPOIECCH MPH pa@UHUPOBAHUH PACIIIABOB OT PACTBOPEHHBIX I'a30B,
HEMETANIMYECKUX BKJIIOUEHUH U PACKUCICHUH.

Pazoen 3. H32omoenenue omaueok 6 pazoevlx necuanvix gpopmax/la; 4a/

3.1. Pa3pa0oTka TE€XHOJIOTHYECKOrO IPOLECCa W3TOTOBJIEHUS OTJIMBOK. MOJIENbHO — OMNOYHas
ocHactka. JlureitHas ¢opma. TexHOJIOrHMUYECKHE CBOWCTBA JUTEWHOW (OPMBI M KadecTBO
oTauBOK. POPMOBOUHBIE U CTepKHEBbIE cMecH. OCHOBHBIE M BCIIOMOTaTellbHbIE ()OPMOBOUHBIE
MaTepuaibl. CMecenpuroToBIeHHE.

3.2. JINTHUKOBBIE CHCTEMBl M JHUTEHHBbIC NMPHOBLIM. PacuéT JMTHUKOBO- MHUTAIOUIMX CHUCTEM.
THITBI TUTHUKOBBIX CUCTEM U TIPUOBLICH.

3.3. TexHONIOrMYECKUI MpoLecC U3rOTOBIEHUS OTIUBKU. M3roToBiaeHue GopM U CTEpKHEH, X
yrnpounenne. COopka ymTeitHoi (GopMbl. 3anuBka JIUTEHHOrO criaBa B Gopmbl. OXIaxaeHHe
OTJMBKU U BbIOMBKa €€ u3 ¢opmbl. OOpyOka M ouucTKa OTIMBKH. Tepmuyeckas oOpaboTka
OTJIUBOK.

3.4. Mexanu3zanus ¥ aBTOMaTH3alMsI POLIECCOB JIUTEWHOT0 Ipon3BocTBa. [loHATHE nuTelHOTO
KOHBeliepa M aBTOMaTHUecKod (OpMOBOUHOM JuHUU. TexHojmormyeckass cxema JHUTEHHOTO
nexa.

Pazoen 4. Cneyuanvuvie cnocoowvt tumes /la; 4a/

4.1. Knaccudukaius crnenuaibHbIX CIOCOOOB JTUThs. M3roToBieHne OTIMBOK B 000JIOYKOBBIX
¢dopmax. OcobeHHOCTH (POPMOBOYHBIX MAaTEPUAITIOB U MIPOLIECCOB YIPOUHEHUSI (DOPMBI.

4.2. I3roToBieHUE OTIUBOK IO BBIMUIABIAEMBIM MOJEIAM. CXeMa TEXHOJIOTMYECKOTO MpoIiecca.
OcHoBHBIE MaTepHall, NpPUMEHSEMblEe IpPU H3TOTOBICHUH JUTEHHON Qopmbl. Mojaenbs u
MOJIEJIbHBIE MaTEPUAIIBI.

4.3. UzrortoBneHue OTIMBOK B MHOIOpPa30OBbIX MeTauindeckux ¢opmax. KokunbHOoe IUTHE.
JIuteé mop naBneHueM. KadecTBO OTIMBOK B CHEIHMANbHBIX crocolax JuThs MexaHu3zauus
Y aBTOMAaTU3allUs TEXHOJOTHYeCcKuX ImpoueccoB. OCOOEHHOCTH TEXHOJIIOTUYECKUE CXEMBbI
JUTEUHOTO 11€Xa. JKOHOMHMKA U SKOJIOTHsI IPOU3BOJICTBA

Pazoen 5. Omaueku u3 uyzyna u cmaau /la/

5.1. Knaccuduxkanus uyyryHHbIX OoTAMBOK. CTpyKTypa 4yyryHa. BnusHue pa3nndsbx (GpakTopoB
Ha CTPYKTYpy U MeXaHHuYeckue cBoicTBa uyryHa. OTIUBKH M3 CEpOro M BBICOKOIPOUYHOTO
gyyryHa. [lnaBka d4yryHa u maBuibHble arperarbl. IlollydeHune OTIMBOK M3 KOBKOIO U
JIETUPOBAHHBIX YYT'YHOB.

5.2. Knaccugukarusi cTalbHbIX OTIMBOK. OCHOBHbBIE NMPUHLUIBI KOHCTPYHPOBAHUS CTATbHBIX
OTIUBOK. M3roToBiieHHE OTJIIMBOK U3 YIJIEPOJUCTBHIX U HHU3KOJIETUPOBaHHBIX crajeil. IlmnaBka
CTaJIM U MJIABWJIbHBIE TIEUU B JIUTEHHOM Ipou3BoicTBE. OCOOEHHOCTH M3TOTOBJIEHUS OTJIMBOK U3
BBICOKOJIETUPOBAHHBIX (HEpXKaBEIOIINX, KapONPOYHBIX U Mp.) cTtaneil. Tepmuueckas oOpaboTka
OTJIUBOK.

5.3. JlepexThl MUTHsI, UX TIPEAYIPEIKICHNUE U UCIIPaBICHUE.
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Pazoen 6. Omauexku u3 cniaeoe usemmnvlx memaninoe /4a; Sa/

6.1. JluTeiiHple CINIaBBI Ha QIIIOMHHHEBOM, MarHMEBOM, MEJIHOW W HHKEJISCBOH OCHOBAX.
OcoOeHHOCTH TOJIy4yeHUsl OTIMBOK. I1IpOM3BOACTBO CIMTKOB IBETHBIX METAUIOB U CILIABOB.
Haznauenue cnuTka, npeabsBisieMble K HeMy TpeOoBanus. CrocoObl TUThS CIUTKOB. JIuThe
IpaHyJ, JIGHT W JPYTHX JUCIEPCHBIX 3aroTOBOK JJIs MOCJEAYIOIIEr0 KOMIIAKTUPOBAHMS U
MIPeCcCOBaHUs

6.2. IlnaBka, papuHHpOBaHUE, MOAU(PHUINPOBAHUE ATIOMUHUEBBIX CIUIaBOB. [lnaBuibHbBIE TeUH,
HIMXTOBBIE MaTepuaibl, urocbl. OCOOEHHOCTH TEXHOJOTUU JIUThSl AIIOMHUHHEBBIX CIUIAaBOB B
(opMBI OJTHOKPATHOTO ¥ MHOTOKPATHOTO UCIONb30BaHUA. TepMuueckas 00paboTKa OTIMBOK.
6.3. OcoOeHHOCTM TEXHOJOIMM IUIABKM MArHUEBBIX CIUIaBOB, padUHUPOBAHUE W
monudummpoBanue. IlmaBunbHbie Tmeuw, (Garockl, OecdmiocoBas TUIaBKa. [eXHOJOTHUS
JIUTHS] MATHUEBBIX CIUIABOB. 3allUTa paciuiaBoB OT BosropaHusi. OCOOEHHOCTH TEPMUYECKOM
00pabOTKH OTIMBOK U3 MarHUEBBIX CILIABOB.

6.4. OcoOeHHOCTH TEXHOJIOTUU IIABKH MEIHBIX M HUKEJIEBBIX CIUIaBOB. [lmaBuibHBIEC Meuw,
GroCHI, packuciieHue, paguHUpOBaHUE, MOAU(PUITUPOBAHUE. TEXHOIOTHS MOJYICHUS OTIIHBOK
u3 OpoH3 u naTyHeil. TexHONIOrus MJaBKW W JIMThSl CIUIABOB HAa OCHOBE TUTaHA M JPYIHX
TYrOIUIABKUX 3JEMEHTOB. JJEKTPOAYroBas M 3JIEKTPOHHO-yuyeBas IUaBka. LleHTpoOexxHas
3anuBKa Gpopm. OcoOEHHOCTH TEXHOJIOTHH IJIABKU U JIUThS OJIarOPOIHBIX METAJLIOB.

Pazoen 7. Omaueku onsa oemaneil memaniypeudeckozo ooopyoosanus /l.a/

7.1. OTnuBKUA AJi1 JOMEHHOTO, CTAlEIJIaBWIBHOTO U MPOKATHOTO MPOU3BOJICTBA. Y CIOBHS
paboThl W TNPUYMHBI BBIXOJA M3 CTPOS CMEHHBIX M PEMOHTHBIX JIUTBIX JeTajeu
METAJTypruuecKoro 000py10BaHusI.

7.2. Knaccudukanus, oOme NpuHIUITBEI KOHCTPYUPOBAHUS M pacd€éTa M3JIOKHUI. M3I10KHUIBI
U3 YyryHa C IUIACTUHYATHIM T'paUTOM U U3 BBICOKOMPOYHOTO uyryHa. CTallbHbIE H3TOKHHIIBL.
[TonoHBI, IIEHTPOBBIE ¥ MPUOBUTBHBIC HACAKU, IPOOKH, BCTABKH.

7.3. OTnuUBKM A1 TPOKATHOTO MPOM3BOJCTBA. TEXHOJOTHMS M3TOTOBICHUSI UYYTYHHBIX U
CTaJIbHBIX TPOKATHBIX BAJKOB.

PEKOMEHJ]I]YEMAA JINTEPATYPA K YACTH 4

a) OCHOBHAasl JIUTepaTypa

la. Muxaiinos A.M. u ap. JIurelinoe npoussoactso. M.: MammHocTtpoenue,1987. — 256 c.

2a. bayman b.B., banamosa H.I1. Texnonornueckue OCHOBBI JIUTEHHOTO MPOU3BOACTBA. YueO.
nocobue. - M.: MUCucC, 2003. — 156 c.

3a. KypatomoB A.B. u ap. JlabopaTopHbie pabOThI 110 TEXHOJIOTUU JTUTEHHOTO MPOU3BOJCTBA. -
M.: MammHoctpoenue, 1990. — 272 c.

4a. Kypatomos A.B., [Tukynos M.B., Uypcun B.M. JluteiiHoe npon3BOICTBO LIBETHBIX U PEIKUX
MeTaios. - M.: Meramnyprus, 1982. - 352 c.

5a. [Ipou3BoACTBO OTIMBOK M3 CIIaBOB LBETHHIX MeTamioB / A.B.Kypaiomos, M.B.IlukyHoB,
B.M.UypcuHn, E.JI.bubukos.- M.: Meramnyprus, 1996. - 502 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

16. LiBernoe nutke: CnpaBouynuk./ Ilog oOm. pexn. H.M.l'anauna. - M.: MamuHocTpoeHue,
19809. - 528 c.

26. CrenmanoB FO.A., banannun ['.®., PeiOkun B.A. TexHONOTrHs JUTEHHOTO MPOHU3BOJCTBA.
CnennanbHbie BUIBI JIUTHS. - M.: Mammnoctpoenune, 1983. - 400 c.

YACTh 5. IIOPOIIKOBAA  METAJUIYPIHA  (DYHKIIHOHA/IBHBIE H
HAHOCTPYKTYPHBIE MATEPHAJIBI)

Pazoen 1. Memoowl nonyuenus nopoutkos /5a, 6a/

1.1. 3HaueHne mNOPOUIKOBOM MeTauypruu. McTopusi pa3BUTHS NMOPOIIKOBON METaJLTypruu.
OCHOBHBIE TEXHOJOTUYECKHE CXEMBI MPOU3BOJICTBA CIIEUEHHBIX MarepuanoB. Kmaccudukarms
METO/IOB MOJTYYEHHUS MOPOLIKOB.
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1.2. MexaHn4eckre METOJIbl MOJIydYeHUs] OopolKoB. [Ipon3BOACTBO MOPOIIKOB M3MEIbUCHHEM
TBEPABIX METAIJIOB U PACIBUIEHHEM S>KUIKUX METaUIOB M CIJIaBOB METOJaMU Ta30BOrO,
KHUJIKOCTHOTO U IIEHTPOOEIKHOTO PACIBIIICHHUS.

1.3. ®Du3NKO-XMMHYECKHE OCHOBBI MPOIECCOB, 000OpYAOBaHHE, JOCTOMHCTBA W HEAOCTaTKU
pPa3NIMYHBIX ~METOJOB, 00JacTH UCHOJB30BaHUA. MeToAbl TONY4YeHUs aMOppHBIX |
HAHOTIOPOIIKOB MEXaHUYECKHUMH METO/IaMHU.

1.4. Ilony4yeHue METaUIMYECKUX IMOPOLIKOB METOJOM BOCCTaHOBJIEHUS OKCHAOB METAJJIOB
TBEPJABIM U ra3000pa3HbIM BOCCTaHOBUTENEM. PU3NKO-XMMHUYECKHE OCHOBHI MPOIIECCOB.

1.5. IlpakTuka TOJy4eHHUs TOPOIIKOB jKeje3a, Boib(ppama, TuTaHa. DOU3HKO-XMMHUYECKHE
METO/IbI MOJTYYEHHs] HAaHOMOPOIIKOB. [I[pOM3BOACTBO METAIITMYECKUX MOPOIIKOB 3JIEKTPOIU30M
BOJIHBIX PACTBOPOB U PaCIIaBICHHBIX CPE.

1.6. IIpou3BOACTBO TMOPOLIKOB METOJOM TEPMHUYECKON AHUCCONMAIMHM  KapOOHUIIBHBIX
coequHeHN. DU3UKO-XMMUYECKHE OCHOBBI IPOLIECCOB, IPAKTUKA IIOJIY4YEHHs IOPOIIKOB.
CBolicTBa METAJUTMUECKUX TTOPOIIKOB U METOABI X KOHTPOJISL.

Pazoen 2. @opmosanue u cnekanue memainuyecKux nopouikoes /Sa, 6a/

2.1. IloaroroBka MOPOIIKOB. 3aKOHOMEPHOCTH TMpOIlecca YIUIOTHEHUS MOPOIIKOB B CTaIbHOU
npecc-popme. Ilpomecchl, mpoucxoasnIye MpH MPECCOBAHMH. 3aBUCHMOCTH IJIOTHOCTH OT
JaBJICHUs MpeccoBaHus. Pacmpesenenue mIoTHOCTH o o0bemy Opukera. [lotepu naBneHus Ha
TpeHue. Yupyroe nocieneictsue. [IpeccoBanue co cma3koil. bpak npu npeccoBaHum.

2.2. Topsuee wu3ocTaTHueckoe mpeccoBanue. MmxkeknuonHoe mpeccoBanue. JlazepHas
¢dopmoBanme. Ilpaktuka mnpeccoBanms. I[Ipeccer u mpecc-¢popmbl. Bapuantsl ¢GopmoBaHus
METAIJIMYECKUX  TOPOIIKOB: TOpsiuee, M30CTaTHYECKOe, JWHAMUYECKOe, HMITYJIbCHOE,
BUOpAIIOHHOE, MpPOKaTKa, UUTUKEepHOEe iHuThe. (OCOOEHHOCTH MPOIECCOB, ammapaTypHOe
odopmIIeHHE.

2.3. OcHOBHBIE 3aKOHOMEPHOCTH Tpoliecca CIIeKaHus B TBepAol ¢asze. Posb moBepXHOCTHOU U
o0beMHOM auddysun. Ycaaka npu crekaHuM. BinsHue TEXHOJIOrMUYECKHX IapaMeTpoB Ha
mpolecc  CHeKaHWusi ¢ CBOMCTBA  CHEYeHHBIX  m3fenui. OCOOEHHOCTH  CIIEKaHUs
MHOT'OKOMIIOHEHTHBIX cucTeM. BiusiHue rereponnddy3un Ha mpolecc ycaakH.

2.4. OcHOBHBIE 3aKOHOMEPHOCTH TIpoIlecca CIHEKaHWS MHOTOKOMIIOHEHTHBIX CHCTEM B
IOPUCYTCTBUM JKUAKOW (haspl, Mcye3aroledl M MPUCYTCTBYIOIIEH OO KOHIA M30TEPMUYECKOMH
BBIJIEPKKU TIpu HarpeBe. Kunernka ycaaku. @akTopsl, BAUSIOMNE Ha THNIOTHOCTh U 3€PHUCTOCTh
CILJIABOB.

2.5. IlponuTKa Kak pa3HOBUAHOCTH *KUAKO(a3zHOro crekaHus. OU3NKO-XUMUYECKHUE OCHOBHI U
3aKOHOMEPHOCTH Ipoliecca NponuTku. [IpakTuka npoueccoB cnekanus. ATMocdepa crekaHus,
NIeYH CIIeKaHus1, OpaK MMpH CIICKaHWH.

Pazoen 3. Cneuennvie mamepuanwl ¢ 0codovimu ceonicmeamu /Sa, 16/

3.1. Knaccudukanus cneyeHHbIX MaTepuanoB. CrieyeHHbIE TOPUCThIE MOAIIUITHUKY U (QUIBTPHI.
OcHoBHBIE ~ cocTaBbl.  TexHomorust  momydeHus.  Dusuyeckwe, MeXaHHYeCKHE U
AKCIUTyaTallMOHHbIE CBOMCTBA.

3.2. AHTUQPUKUMOHHBIE M (PUKIHMOHHbIE Marepuanbl. OCHOBHbBIE TPHHLIUIBI pabOTHI.
CtpykTypa M CBOMCTBa TBEpIBIX CMa30K. TEXHOJOTHS H3TOTOBJIEHHS, CBOWCTBA, 00JIACTH
NPUMEHEHUS U TIEPCIIEKTUBbI Pa3BUTHSL.

3.3. CnedeHHBIE DJIEKTPOTEXHUYECKHE MATE€pUajbl: U1 CKOJB3SANIMX MW  Pa3pbIBHBIX
AIIEKTPUYECKUX KOHTAKTOB, MarHUThl. OcobeHHOCcTH pPaboThl, BUABI H3HOCA. DHU3HUKO-
XUMHUYECKHE OCHOBBI M TEXHOJIOTHS MPOU3BOACTBA, 001aCTH MPUMEHEHHUS.

3.4. CrieueHHble TBepJble CIUIaBbl, UX Kilaccupukanus. TexHomornyeckas cxema MOJTy4eHus,
cBoiicTBa, obnactu mpuMeHeHus. KoHCTpyKlIMOHHas KepamHuKa. XapaKTepUCTHKa HCXOTHBIX
MaTepHaioB. TeXHOJOrMUeCKUe BapHaHThI mosyueHus. HaHeceHne KepaMHUYeCKUX MOKPHITHH.
CaoiicTBa, 00;1aCTH IPUMEHEHUSI.

3.5. JKapompouHble CIEYEHHbIE MAaTE€pHajbl: JUCHEPCHO-YIIPOYHEHHBIE M BOJIOKHHCTHIE.
Oco0eHHOCTH TEXHOJIOTHH, OCHOBHBIE CBOMCTBA U 00JIaCTH IPUMEHEHHUSI.

12



PEKOMEH/IYEMAA JINTEPATYPA K YACTH 5

a) OCHOBHAS JIUTEepaTypa

la.Ilponeccel nmopomikoBoit metaiurypruu. T.1, T.2. IIponu3BoACTBO METATINYECKUX MOPOIIKOB:
Yueonuk s By30B / JIubencon I'.A., Jlonarun B.1O., Komapaunkuii I'.B. u ap. - M.: MUCuC,
—20021.- 688 C.

2a. Kunapucos C.C., JIu6encon I'.A. IlopomkoBas metamryprus. — M.: Meramnyprus, 1991. —
432 c.

3a. TexHOJOTHS U CBOMCTBA CIICYCHHBIX MAaTEPHUAJIOB M H37eiui: JIabopaTOpHBIA MPAKTUKYM.
B.C. ITanos, B.K. Hapga, JI.B. [lyOsiauna u ap. M.: uza. "Yuéoa", 2003. - 118 c.

4a. Ilpomeccsl mopomkoBoi wMeramrypruu: Jlabopatopueiii mpaktukym / Ilog pen.
I'.A.JIubGencona. - M.: MUCuC, 1987. - 155 c.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

16. JIu6encon I'.A. CnennanbHOCTh OPOMIKOBasi MeTautyprus. — M.: Meramnyprus, 1987.—80
c

26.Kumapucos C.C., JIubencon I'.A. [TopomkoBas metaimmyprusi. M.: Meramryprus, 1980.-496
c

36. JIub6encon I'.A. OcHOBBI MOPOIIKOBOM MeTayuTyprun. M.: Meramryprus, 1987. - 208 c.

46. JIubencon I'.A. [IpousBoacTBO MOPOMIKOBBIX u3Aenuil. — M.: Meramnyprus, 1990. — 240 c.
56. IlanoB B.C., YUyBunun A.M. TexHomorus u CBOMCTBAa CIIEUEHHBIX TBEPABIX CILJIABOB U
n3nenui u3 Hux. M.: MUCuC, 2001.427 c.

60. JluGencon I'.A., IlanoB B.C. O06opynoBaHue 1€XOB TMOPOIIKOBOM MeTaurypruu. M.:
Meramnyprus, 1983. 264 c.

76. Hapsa B.K. TexHonorusi mpou3BOJCTBa CIIEUEHHBIX MaTepuanoB M uznenuid. Ilopucteie
martepuansl: Kypc neknuii. M.: MUCuC, 1980. 78 c.

YACTb 6. ObPABOTKA METAJVIOB J/IABJIEHHEM

Pazoen 1. bazosvie nonamus, Knaccuguxauus npoueccoe u u3zoenuil, NpPou3e00UMbIX
memooamu OM/I. /1a; 2a/

1.1. BBenenue, cymHOCTh OOpaOOTKM METAIJIOB JaBICHHUEM, pPOJIb METOJOB IJIACTHYECKOMN
neGopMaluy B UCTOPUM LIMBUIIM3ALMH, PA3HOBHIHOCTH UCXOAHOTO MaTepuaia Juist o0paboTKH,
OM/I, uznenust u «HOBBIN TPOTYKT»

1.2. Knaccuguxkanus npoueccoB OM/] no pazianyHbIM NpU3HAKaM.

Pazoen 2. @u3uueckue 0CHO6bl naaACMUYECKOU Oehopmayuu Mmemannoe u CHIAGOE,
ezaumooeiicmeue npoyeccoe OM/] ¢ mepmoobpadbomkoii, Menmoowvl ynpasieHus CmpyKmypoi
u ceoticmeamu npooykyuu /la, 2a, 36/

2.1. Ctpykrypa nedopMupyeMbIx cTajiel, MEXaHU3MBbI IUIACTHYECKON JeopMaliuy, yrnpaBieHue
CTPYKTYpOll M CBOWCTBaMH CTalM IOCPEICTBOM IUIACTHUECKOM AegopMmaly, Iuarpamma
IUTACTUYHOCTH, CBA3b CO CIOCOOOM IMOyYEHHsI 3aTOTOBKHU M ¢ TEPMOOOPaOOTKOM.

2.2. Crpykrypa nedhopMHpyEeMbIX IIBETHBIX METAJUIOB M CIUIABOB, MEXAHMU3MbI IJIACTHUECKOMN
negopmanuy, yOpaBlI€HHE CTPYKTYpOH H  CBOWCTBAMHM  IOCPEICTBOM  IUIACTHYECKOM
nedopMaluy, MIACTUYHOCTh M pa3pylIeHHe, CBS3b CO CIOCOOOM IMOJIy4eHHs 3arOTOBKH U C
TEPMOOOPAOOTKO.

Pazoen 3. Teopemuueckue ochoswvl npoyeccos oopadomxu memannos oasnenuem /la, 3a, 4a/
3.1. ComnpotuBneHue aepopManuyd M HANPsHKEHHOE COCTOSHUME B TOYKE Tela, TEH30p
HaANpPSDKEHUH, T1aBHbIE HANPSYKEHUS,, THTEHCUBHOCTD HaIPSHKEHUH.

3.2. lepopMupOBaHHOE COCTOSIHUE€ B TOUYKE Tela, MEpeMEIleHUs] B KOOPAMHATHBIX OCSX,
IJIaBHBIE Jedopmaliy, WHBApUAHTBl TE€H30pa JedopMalii, YpaBHEHHE MOCTOSHCTBA 00beMa,
CKOPOCTh Aedopmarum.

3.3. YcnoBue mnnactuyHOCTH. PEHOMEHOJOTHYEeCKHe Mojenu cpeabl. COOTHOLICHHUS MEXIY
HaNpsDKCHUSMHU U JeopMalusiMi. 3aKOHOMEPHOCTH KOHTAKTHOTO A€(POPMAIIMOHHOTO TPEHHUS.
JlokanbHble W UWHTErpajibHbIE [OKAa3aTelW HamnpsyKeHHO-Ae(OPMUPOBAHHOTO  COCTOSHUS
MaTepuaia.
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3.4. Meroasl MOAETHPOBAHWS M aHAJIM3a MPOIECCOB OOPaOOTKH METAJIOB JIaBJICHUEM.
[Tpuntumne! padoTsl 1 uHTEpdEiic mporpammel QForm.

Pazoen 4. Obopyoosanue ona cunoeozo eozoeiicmeus na mamepuanr. Bcnomozamenvnoe
ooopyoosanue, cpeocmea ynpaenenus /la, 2a, 16/

4.1. Knaccudukanusi TunoB obopynoBanus. [IpokaTHbI CTaH, OCHOBHOE W BCIIOMOTAaTEIbHOE
MexaHuueckoe odopynoBanue. Tumnsl kiiereil. KOMIOHEHTHI CUCTEM YIPaBICHUS U KOHTPOJS B
nexax OM/I.

4.2. Mexanudeckue, r’uIpaBInuecKrue MPecchl, TEXHUKA YIAPHOTO (UMITYJIbCHOTO) 1eHCTBUSI.
4.3. Cuii0Bbl€ YCTAaHOBKU C COUYETAHUEM BpAIICHMSI U BO3BPATHO-IOCTYNATEIbHOTO JBM)KEHUN
UCIOJHUTENIBHOTO  3yieMeHTa. JleranenmpokaTHble  CTaHbl, YCTAaHOBKH  HEMPEPBHIBHOTO
npeccoBaHus, c(hepoABMIKHON ITAMIOBKH

4.4. CneunanbHas TexHUKa. TexHHKa 00pabOTKH KOMIIO3UTOB, TOPOIIKOB, IIBETHBIX METAJIOB U
CIUJIaBOB, BakyyMHbIe cucTeMbl B OMJI U cpeibl peryiamupyeMoro cocrana.

Pa3zoen 5. Ilpokamka memannoe /l1a, 2a, 36/

5.1. Ouar nedopmanuu ¥ KMHEMaTHKa TEUEHUs METalljla MPHU MPOJIOJIBHON MpOKaTKe, Oa30BbIe
MOHATHUS. PAcuéT YCUIUS MPOKATKH, KPYTSIIEr0O MOMEHTa M MOIIHOCTH, TOIepeyHas
nedopMarus.

5.2. TexHonoruueckas cxeMa TPOU3BOACTBA W3JAEIMH U3 CTAIM METOJaMH IPOKATKH.
[TpokatHblie uznenus. MicxonHuele MaTepuasbl U UX MOATOTOBKA.

5.3. TexHonoruyeckass cxema IPOU3BOJACTBA MPOKATa W3 I[BETHBIX METAIJIOB U CILJIABOB.
[Tpokarublie u3nenus. Mcxoausle MaTepuaibl U UX MOATOTOBKA. Vcronb30oBaHKEe 3aIIUTHBIX CPEN
U Karcyi, mpokaTka B Bakyyme. OcoOeHHOCTH MPOU3BOACTBA MPOAYKIHUU U3 TSKEIBIX I[BETHBIX
CIUIaBOB, IMPOKATKa JIUCTOB, MOJOC M (PONBrH M3 TYTOIJIABKUX METAJUIOB, ATIOMHUHHEBBIX M
MEHBIX CIIJIAaBOB

5.4. TemmepaTypHO-CKOPOCTHBIE YCIIOBUS TOPSYEH MPOKaTKU cTayield. IHCTpyMeHT, OCHOBHBIE 1
BCIIOMOTaTeJIbHbIE MAaTEPUAIIB.

5.5. TeMrnepaTypHO-CKOPOCTHBIE YCJIOBHS IOpsiYed IMPOKATKH LBETHBIX CIUIaBOB. MHCTpyMeEHT,
OCHOBHBIE U BCIIOMOTATEJIbHBIE MATEPUAIIBI.

5.6. TexHONOrHs MPOKATKU IUIOCKOTO MPOAYKTA C MOBBIILIEHHBIMUA TPEOOBaHUSIMH 110 Ka4ECTBY.
MHOroBaJIKOBBIE CHCTEMBI.

5.7. Banku juist COpTOBOM MPOKATKHU CTAJIBHBIX MOJIOC, YITIOBBIX PO uiei, NIBeIepoB

5.8. IIpousBoacTBO GecIOBHBIX TPYO MpokaTkoil. OCHOBHBIE MTapaMeTPhl MPOLIECCOB MPOLUIUBKU
U pacKaTKH.

5.9. TIpon3BoAcTBO CBapHBIX TpyO W moibIx npoduiei, ceapounsie y3iael TOCA. Texnomorus
IIPOU3BOJICTBA TPYO pa3IMYHOTO Ha3HAYEHUSI.

Paszoen 6. Koexa, 00vémnan u rucmosas wumamnoexa, /la, 3a, 16/

6.1. Koska. Mcxomnble MaTepuaibl, KiIacCU(pUKALMg TUIIOB HU3JEIHMHA, ONepaluud KOBKH U
IpUMEHseMbIil MHCTpYMEHT. TemnepaTypHbIl peXuM mpoliecca U OCOOCHHOCTH JeopMaluu
METAJIJIOB 110 cXeMe CBOOOHOM KOBKU. PoTannoHHast KOBKa.

6.2. I'opsiuass o0bEMHas mTamioBka craneil. Knaccudukanus nokoBok. Mcxonneie Marepuaisl.
Meronnka npoeKTUPOBAHMS IITAMIIOBOM OCHACTKH.

6.3. OcobOenHocT OOBEMHOM IITAMNOBKHM IIBETHBIX METAJJIOB M CIUIAaBOB. VcxomaHble
maTepuanbl. OcHacTka [ H30TEPMHUYECKOM IITaMIOBKM U JedopMaluud B pEXUME
CBEPXIIJIaCTUYHOCTH.

6.4. IlltammoBka Ha  MOJIOTaX, HAa  TOPU3OHTAIBHO-KOBOYHBIX  MAalllMHAX, HAa
ropsYeIITaAMIIOBOYHBIX aBTOMATaXx.

6.5. PaznenuTenpHbIe 1 0OpE3HBIC OTIEPAIMH B IIeXax 00paOOTKH METAIIOB JaBICHUEM.

6.6. OCHOBBI IPOEKTHpPOBAHMsI MPOLECCOB JINCTOBOW IUTAMIOBKU. Pa3nenutenpHele WU
dhopMo0Opa3yoIIHe Oneparum.

6.7. MeToapl U3rOTOBJICHUS MHCTPYMEHTA, IPUMEHEHHE CUCTEM OBICTPOTO MPOTOTUIIHPOBAHUS
npu OM/JI.
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6.8. OCOOEHHOCTH JINCTOBOM MITAMIIOBKH LIBETHBIX METAJIJIOB U CILJIABOB, JINCTOBAS ILITAMIIOBKA C
MECTHBIM TI0JIOTPEBOM, THAPO(HOPMOBAHHUE, BRLICOKOIHEPTETHUECKUE METOIBI 00pabOTKH.

Pazoen 7. Ilpeccosanue, evioasnusanue u 6onodyenue memannos /3a, 20/

7.1. Cxema mporuecca IpeccoBaHus, KIacCUPUKALMsl KIACCUUECKUX CIOCOOOB MPECCOBaHUs 110
KAHEMaTuke TeueHust Mertauta. Ouar Jgedopmalnuu  TpU  NPECCOBAHMM, HANpPsHKEHHO-
ne(OpMHUPOBAaHHOE COCTOSIHME MaTepuana IpU [peccoBaHMM. Pacuyér HIHEeprocuiioBbIX
roKasareliei mporecca. MeToasl ynpaBieHUss KUHEMAaTUKOW UCTEYEHUsI MaTepraiia. Pacuérel Ha
IPOYHOCTb M YCTOMUMBOCTD JI€TajIell MHCTPYMEHTA.

7.2. CopTaMeHT, OCHOBBI TEXHOJOIMM IIPECCOBAHUS W3JAEIUA U3 THKEIbIX LBETHBIX M
TYTOIUIABKUX MeTaJUIoB. IIpon3BOJACTBO TPYO M CIOXKHBIX MOJIBIX MPOQUICH U3 aTIOMUHHEBBIX
CIUIaBOB. BO3MOXHOCTM HENpPEPBIBHBIX U IOJYHENPEPBIBHBIX IPOLECCOB IMPECCOBAHUS
METAJUIOB, CIUIABOB U LIUINKEPOB.

7.3. OcoOEHHOCTH TEXHOJOTMM TPOU3BOACTBA IMpECC-U3JCNUil U3 KOHCTPYKIIMOHHBIX,
MHCTPYMEHTAJIBHBIX CTaJIel, CTAJIbHBIX MOPOIIKOB U IpanHyil. TeXHONOrus U3roTOBIECHHUS MaTPHIL
C 3aIIUTHBIMH MOKPBITUIMHU.

7.4. Cxema BosoueHus. Ouar nedopmanuu u oOopynoBaHue. OCHOBBI MPOEKTHPOBAHUS
IPOIIECCOB BOJIOYECHHUS IPH IMPOU3BOACTBE MPOBOJOKH, TEINIOOOMEHHBIX TPyO M KaOeabHOM
HOPOAYKIUH.

Pazoen 8. Cneyuanvnuovie memoovr OM/I, /1a/

8.1. OceBoe (hopMoBaHME MMOPOIIKOB U KOMIIO3UTOB B IIpecc-PpopMax, H30CTaTUUECKHE CIIOCOObI
00pabOTKK MaTepPHAaJIOB.

8.2. KimuHoBoe opmoBaHue, IPOU3BOICTBO MOPUCTBIX U 3JIEKTPOIHBIX MaTepHUajIoB IIPOKATKOM,
UMITYJIbCHBIE BBICOKO3HEPIETUYECKUE METOJIbI 0OpaOOTKH MOPOIIKOB, TPaHyJl, BOJOKHUCTBIX U
CJIOMCTBIX KOMITIO3UTOB.

8.3. KommekcHble MeTOAbl TOJYy4YEHUS CHEHUAJbHBIX MaTepUaioB M M3JEIUNA Ui
MAaIIMHOCTPOCHUS, HYHEPreTHUKH, aBHALMM M KOCMOCa, OOOPOHHOW TEXHUKU C HPUMEHEHUEM
JaBJICHUN U TUIACTUYECKON JeopMaIiu.

PEKOMEH/IYEMAA JINTEPATYPA K YACTH 6

a) OCHOBHAasl JIUTEpaTypa

la. CyBopos U. K. O6pabotka MeTayioB aaBiaeHueM. - M.: Beicias mkosna, 1980. - 364 c.

2a. Kopone A.A. Mexannueckoe 000pyJOBaHHE MPOKATHBIX U TPYOHBIX LIEXOB: YUEOHUK IS
BY30B. - M.: Meramnyprus, 1987. - 480 c.

3a. bamakun B.II., EdpemoB .b. u ap. Teopuss oOpaboTku MeTaysioB AaBieHUEM. Teopus
IPOIIECCOB KOBKH, IITaMIIOBKU U mpeccoBaHusi: JlaGopatopHusiii npaktukym. — M.: MUCuC,
1982 c.

4. E.B. Ky3nenos, C.II. 'ankun TexHonoruueckue mporecchl 00paboTKU METAIUIOB AABJICHUEM:
Jlabopatopusbrit mpakTukyM. - M.: MUCuC, 2002, Ne1613.- 78 c.

5. MogenupoBaHue mporeccoB miactuyeckoit aedopmarun. ['paduueckuit pegakrop QDraft, 69
. DnexkTpoHHOE npuioxkeHue k cucreme QForm2d.

0) AOMOJIHUTEIbHAA JIUTEepaTypa

16. KoBka m mrammoBka. CrmpaBounnk. B 4-x Tomax / mom pen. E.M.CemenoBa.- M.:
MarmmHoctpoenue. 1986. — c.

20. lllep6a B.H., Paiitoapr JI.X. TexHoiorus mpeccoBaHusi METaUIOB. Y4yeOHOe mocodue ams
BY30B. - M.: Metamnyprus, 1995.- 336 c.

36. 'opoxos B.C., Jlebenes JI.C., IToropxxensckuit B.U. u ap. O6paboTka METAIJIOB TaBICHUEM.
- M.: MUCuC, 1988.-c.

4. Jlubencon I'.A., Jlomatun B.}O. u np. Ilpouecchl mnopomkoBoit Merammypruu. T. 2
®opmoBanue u cnekanue. — M.: MUCHUC, 2002.- 320 c.
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YACTb 7. CBAPKA H ITAHKA METAJI/IOB

Pazoen 1. Ycnosusn oopazosanus ceaprnozo coeounenus u e2o cmpoernue /la,16/

1.1. Csapounbie mpouecchl. B3auMocBs3bp MEXy TeMmIepaTypoll U JaBliEHHEM B Ipoliecce
cBapku. @Duznueckas U TEXHOJOTMYECKash CBApUMBAEMOCTb MeETaIOB. Ponp akTuMBauuu
COCIMHSAEMBIX IOBEPXHOCTEH B IIOJYYEHUU PABHOIPOYHOI'O CBAPHOIO  COENHMHEHUS.
Kpucramnmzanusa Meramia mBa. XUMUYECKass HEOJHOPOJHOCTh METAJLJIA 1IBA U OKOJIOIIOBHOM
30HbI. Kpucrannnueckoe CTpoeHHE CBAPHBIX I1IBOB.

Pazoen 2. Memoowl ceapku u ux ocCHo8Hble mexHonozuveckue ocovennocmu /la, 16/

2.1. Knaccudukanus BHIOB CBapku. MeTOIBl CBAapKH JaBICHHEM: XOJOAHAs CBapKa, CBapKa
YIBTPAa3BYKOM M B3PBIBOM, IUIAKMPOBAaHUE, KOHTAKTHAs M WHIYKLUHMOHHAs CBapKa, CBapka
TpenueMm, uGPy3MOHHO-BaKyyMHas cBapka. DopMHpOBaHHE COEAMHEHHS M  (HaKTOPHI
MIPOYHOCTH IIBa. BO3MOXHOCTH M OrpaHUYEHUs ISl pa3HbIX KJIACCOB MAaTE€PUAIOB.

2.2. MeTozpl cBapKH IIaBJIEHUEM: 3JIEKTPOIYroBasi CBapKa, ra3oBasi CBapKa, TEPMUTHAs CBApKa,
3JIEKTPOILJIAKOBAsl CBapKa, CBapka B 3alMTHOM Ta3e, 3JEKTPOHHO-JIydeBash CBapKa, CBapKa
IJIA3MEHHOW CTpYEH, Jla3epHasl CBapKa.

2.3. Ocobennoctu (HOpPMUPOBAHUS CTPYKTYpbl IIIBA M OKOJOIIOBHOW 30HBL. O06mactu
IPUMEHEHHUS METO/I0B CBapKH IJIABJICHUEM.

Pazoen 3. Cmpykmypa u ceoiicmea céapHvlx cOeOUHEHUN U3 y21epoOUCmvlX U 1e2UPOAHHbIX
cmanei /la, 2a/

3.1. OcoOeHHOCTH CTPYKTYpPHBIX M (a30BBIX NPEBpAIICHUA B pe3yJlbTare TEMIOBOTO
BO3JICUCTBUS HAa OCHOBHOW METAJUI NPU CBapKe YIVIEPOAUCTBIX M JIETUPOBAHHBIX CTaJEH.
CnocoObl  ynydlieHus CTPYKTYpbl M MEXaHUYECKUX CBOMCTB CBapHBIX COEAMHEHUHU.
Knaccugukanus cranei o cCBApuBaeMOCTH; YTICPOIHBINA SKBUBAJICHT.

3.2. Cmapka u TepMmHuueckas oOpaOOTKa CBapHbIX JeTajel U3 HU3KOYIIEPOIAUCTHIX
HEJIETUPOBAHHBIX  CTallel, W3  HU3KOJETMPOBAaHHBIX  CTPOUTEIBHBIX  CTaje, U3
HU3KOJIETUPOBAHHBIX TEIJIOYCTOMYMBBIX CTalled, U3 BBICOKOJIETHPOBAHHBIX XPOMHUCTBIX U
XPOMOHUKEJIEBBIX CTAJIEH.

3.3. OcHoOBHBIE JIe(EKThl CBAPHOIO I1IBa M OKOJIOLIOBHOM 30HBI, UX MPOUCXOXKICHNUE U BIMSIHUE
Ha TEXHOJIOTMUECKYI0 U JKCIUTyaTallMOHHYIO IPOYHOCTh CBapHON KOHCTpyKIUH. CrocoObl
O60pb0OBl ¢ BO3HMKHOBEHHEM CBapOUYHBIX JAe(eKkToB. MeToabl KOHTpPOJII KayecTBa CBapHBIX
COCTUHEHUN.

Pazoen 4. Cmpykmypa u ceoiicmea c6apHbiX COCOUHEHUN U3 YUYZYHA, YEEMHbLIX MEMAall06 U
ux cnaaeoe /la, 2a/

4.1. Cpapka uyryHa. ®opMHpOBaHUE CTPYKTYpbl CBAPHOIO IIBAa U OKOJOLIOBHOW 30HBI NpHU
ropsiueil ¥ XOJIOJHOM CBApKE YyTyHa.

4.2. Metoap!l CBapKH aJIFOMHUHHUS U €T0 CILIABOB.

4.3. OcoOeHHOCTH CBapKU MEIHBIX U TUTAHOBBIX CILIABOB.

Pazoen 5. Cmpykmypa u ceolicmea naanvix coeOuHenuii memannoe u cnaaeoe /la,2a/

5.1. MTaiika kak pa3HOBUAHOCTH Mpolnecca cBapku. CMaunMBaeMOCTh U PACTEKAEMOCTh MPHUITOEB.
[Tpuntmne! ux BeIOOpa. Kpucrammuzanus masHoro msa. CTpyKTypa [IBa U MePEeX0JHON 30HBI.
5.2. ®OU3NKO-XUMHUYECKHE MPOLECCHI, MPOTEKAOIINE MTPU NAKEe W UX BIUSHUE HA CTPYKTYpY H
CBOICTBA MastHOrO coeMHEHN. PaKTOPbI NPOYHOCTH 1IBA. KOHCTPYKTUBHBIE 1 DKOHOMUYECKUE
(bakTOpBkI, ONPEAEISAIONINE BBIOOP crtoco0a COeAMHEHUS.

PEKOMEH/IYEMAA JINTEPATYPA K YACTH 7

a) OcHoBHas JqUTEpaTypa

la. JIupmun JI.C., XakumoB A.H.MeraioBesieHre cBapku U TepMudeckas oopaboTka CBapHbIX
coequHeHuil. - M.: MammnocTtpoenue, 1989. - 335 c.

2a. I'pabun B.®. MetamnoBenenue cBapku miasienueM. — Kues: Haykosa nymka, 1982. - 399 c.
0) JonmosHuTebHAS JJUTEpPATypa

16. ITerpos I'.JI., TymapeB A.C. Teopusi cBapodHBIX TporieccoB. - M.: Beicmas mkomna, 1977. -
390 c.
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YACTH 8. METAJUVIOBEJIEHHE IIBETHBIX H /IPAT' OLIEHHbBIX METAJIVIOB

Pazoen 1. Kpucmannuueckoe cmpoenue memannos. /la/

1.1. Tlpenmer metamnoBeaeHusi. OCHOBBI CTpOEHHUS MeTaIoB. Mukpoctpykrypa. CBeroBas
MUKPOCKOIIHS. KonuuectBeHHsbie XapaKTEPUCTUKU MUKPOCTPYKTYPBI. Tunnuneie
KPUCTAJIIMYECKHUE PELLIETKA METAJIJIOB.

1.2. Kpucramnorpapuueckue  HampaBieHuss W IUIOckocTU.  Kpucrammoxumuyeckue
XapaKTEePUCTHKH  CTPYKTYphl. JledekTsl KpucTamuiorpaguueckoro CTPOSHHs METaJJIOB:
BaKaHCUU, AUCIOKAINH, TPAHULIBI 3epEH U CYO3epeH.

1.3. OcHOBBI peHTreHorpaduu M SIEKTPOHHOH Mukpockonuu. OrpeneneHue MapaMeTpoB
KPUCTAJUIMYECKON PEHIETKA PEHTIT€HOBCKUM METO/IOM.

Pazoen 2. @azosvie npeepauwienusn ¢ memannax /la/

2.1. ®azoseie nepexoansl [ u Il poma. Tepmogunamuka (a3oBBIX NpEeBpallCHUH. YpaBHEHHUE
['n66ca. IlpaBuno ¢a3. IlnaBreHne MeTamwsioB M CTpOeHHE paciiaBoB. KpuBble HarpeBa u
oxnaxaeHus. [loaumopdHbie mpeBpalieHus B MeTasiax.

2.2. Tunel a3 B METAUIMYECKHX CIUTaBaX. TBepIble pPacTBOPHI 3aMEINEHUS U BHEAPCHHS.
[TpomexyTounble (asbi.

Pazoen 3. /luazpammor cocmoanusa 08oitnvix cucmem /la/

3.1. U3oOpaxkeHue coctaBa B JABOWHBIX CHUCTEMaX B IMPOLIEHTaX IO Macce M B ATOMHBIX
npoueHTax. JluarpamMmbl cocTtosiHusS ABOWHBIX cucteM. [lpaBuno peruara. Cucremsl ¢
HEIPEPBIBHBIM PSIIOM TBEPABIX pacTBOPOB CHUCTEMBI C MUHUMYMOM Ha KPUBBIX JIMKBUAYCAa U
conuayca.

3.2. Cuctembl C pacclO€HHEM B TBEPAOM COCTOSSHUU. CHUCTEMBI 3BTEKTHYECKOTO THIIA.
Oco0eHHOCTH KpUCTAJIIM3ALUU U CTPOEHUS CIUIABOB ABTEKTUYECKOTO THIIA.

3.3. DOBrekTuueckue kononuu. Knaccudukanus sBTeKTUK. BoipoxkaeHHbIe 3BTEKTHKU. Dopma
MEPBUYHBIX KpUCTAUIOB. JleHapuTHbie dueiiku. Perporpamssiii conmuayc. KoHTakTHOE
IUIABJICHUE.

3.4. Cucrembl nepurekTuyeckoro tumna. O60JKH BOKPYT MEPBUYHBIX KPUCTAIIOB. CUCTEMBI C
KOHTPY?HTHO U MHKOHTPYIHTHO IIaBAIMIKUMUCS (pa3aMu.

3.5. CucreMbl MOHOTEKTHMYECKOro TuMa. JIMKBalMs MO IUIOTHOCTH B JKHJIKOM COCTOSHUU.
Cuctembl ¢ moAMMOP(PU3MOM KOMIOHEHTOB. CHCTEMBI C METAaTEeKTHMUYECKUM, IBTEKTOUIHBIM,
NEPUTEKTOUAHBIM U MOHOTEKTOUTHBIMU PABHOBECHUSIMHU.

3.6. 3aBHCHMOCTb TBEPJOCTH M 3JEKTPONPOBOJAHOCTU OT COCTaBa B CHCTEMax Pa3HOIro THIIA.
IIpumepsl peasIbHBIX AMarpaMM JBOMHBIX CUCTEM.

Pazoen 4. Cucmema sceneso-yznepoo /la/

4.1. omumopdusm xene3a. TemmeparypHbie 3aBUCHMOCTH dHepruu [mOOca W yneapHOTO
o0bema kenmeza. Touka Kropum okenmesa. JluarpamMma COCTOSHHMSI — )K€I€30—LI€MEHTHT.
MHUKpPOCTPYKTYpBI OTOXKEHHBIX CTAJIECH.

4.2.  MukpocTpyKTypsl  OenbIX uyryHoB. JlmarpamMma  COCTOSIHUSL — KeJIe30—yIJIEepO.
MUKpOCTPYKTYpBI CEPBIX U MOJOBHUHYATHIX UYTYHOB.

Pazoen 5. Hepasnogecnasa kpucmannuzayusa. Ocovennocmu aumoii cmpykmypot /la/

5.1. Kpucramnmmsamuss MeTajuioB. 3apOKJI€HHE KPHUCTAJUIOB, KPUTHYECKMH 3apojipiml. Poct
kpuctainoB. Kpusbie Tammana. Kpussle oxnaxnaeHus. @opMa METATIMYECKHX KPUCTAILIOB.
HennputHas ¢opma pocta. CronbuaTble W pPaBHOOCHBIE KpUCTaJUIbl. MoaudunupoBanue
METAJIJIOB.

5.2. JleHipuTHAas JUKBALMs B CUCTEMAX pa3HoOro tuna. HepaBHOBeCHAs! 3BTEKTHKA.

5.3. N3MeHeHHne CTpPOEHUs NEPBUYHBIX KPUCTAJUIOB M AIBTEKTUK IIPU YBEIMUYEHUU CKOPOCTH
oxnmaxaeHus.  Kpucraumzamus  MeractabwipbHbIX  (a3.  OOpa3oBaHue  aHOMAJbHO
NEPECHIIIEHHBIX TBEPAbIX PacTBOPOB. AMOpdHbIe citaBbl. Kpucramimsanus npu Harpese.
Pa3zoen 6. Ceéa3b numeninblxX c60UCHE 08OIIHBIX CHIABOE C OUAZPAMMOI COCHOAHUA

6.1. OcHOBHBIE JMTEHHBIE CBOMCTBA (KUAKOTEKYYECTb, TIOPSYEIOMKOCTb,  yCajKa).
TexHonornueckue npoObl AJis onpeAeseHUs oKa3aTeNel )KUIKOTEKYYEeCTH U TOPSIYeIOMKOCTH.
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6.2. 3aBUCUMOCTbD JINTEHHBIX CBOWCTB OT COCTaBa B CUCTEMAax C HENPEPBIBHBIM PsIOM TBEPABIX
pPacTBOPOB W 3BTEKTUYECKOTro Tuna. BpIOOp cocTaBa JUTEHHBIX CIUIABOB C MCIIOJIb30BAaHHEM
JarpamMm COCTOSIHMSL.

Pazoen 7. /lechopmayusn, paspywenue u mexanuueckue ceoicmea memannos /la/

7.1. Ynopyras gedpopmarus. Moaymu ynpyroctu. [Tnactuyeckas nedopmanusi CKOIbKEHUEM H
nBoliHUKOBaHMEM. CucrteMbl ckonbkeHus. Jlepopmanmonnoe ynpouHeHue. OcoOeHHOCTH
yIPOYHEHUs OJHO(A3HBIX U MHOTO(A3HBIX CTPYKTYp. Bunel paspymenus. Bsskoe u xpymkoe
paspylLicHHe, pa3pyLIeHUE OTPBIBOM M CPEe30M. MeXaHU3MBbl 3apOXKACHUSA U Pa3BUTHs TPEILUH.
Opakrorpapus. Crpykrypa wu3nomoB. llepexox u3 BS3KOTO COCTOSHHSL B XPYIKOE.
TemmeparypHblil OPOT XPYNKOCTH, BIMSHUE HA HETO CKOPOCTH Ae(OpMUPOBAHUS U IPUMECEH.
7.2. MexaHu4ecKle HCHbITAaHUS CBOMCTBA MeTauioB. (CXEMbl HAIpPSDKEHHOTO COCTOSIHMS.
Cratuyeckue, TMHAMUYECKHE U LIMKJINYECKUE UCHbITaHuA. McnbiTanus Ha pacTsbkeHue. Turmsl
KpUBBIX pacTsokeHMs. DU3MYECKUH M TEXHUYECKUM CMBICH IIPEACIIOB IPONOPLUUOHAIBHOCTH,
YIPYTOCTH, TEKY4E€CTH M NPOYHOCTH. VICTMHHOE CONPOTHUBIIEHHE Pa3pbIBY. XapaKTEPUCTUKU
IUIACTUYHOCTU TPU PACTSKEHUH. 3aBUCHUMOCTb OTHOCHUTEIBHOIO YIJIMHEHHS OT HayalbHOMN
pacueTHOW NIMHBL. BiausHUE CTPyKTyphl Ha MpENebl TEKy4eCcTH M Ipo4yHOcTH. McnblTaHus Ha
cKaThe M Ha M3rub. XapakTepUCTUKM MPOYHOCTH MpH CXKAaTUM M u3rude. McnbiTaHus Ha
TBEpAOCTh N0 bpunemmo, Bukkepcy u PoxBemry. Buasl MHIEHTOPOB M 4YMciaa TBEPAOCTH.
MuxkpotBepaocts. HMcnbiTanus oOpa3noB ¢ Haape3oM. McnblTaHus Ha  CTaTUYECKYRO
TPEIMHOCTOMKOCTb. Bsi3kocTh paspyumieHus. YaapHas BS3KOCTb. TuIBI KOHLEHTpaTropa
HanpspbkeHui. CepuanbHble KpuBble. OnpeneneHye TeMneparypbl XpyIKo-BI3KOT0 Iepexo/a.

7.3  VYcranocte Meramuia. CTpoeHHE YCTAJIOCTHOTO M3JI0Ma. Pa3sHOBMIHOCTH LIMKJIOB
HanpspkeHuid. Kpusble ycrtanoctu. OrnpeneneHue Mpeaesa BbIHOCIMBOCTH. ManouukioBas
ycranocTs. CKOpOCTh pOCTa YCTaJIOCTHOM TPEUIUHBI.

7.4. UcnbiTanus Ha xaporpoyHocTs. [lomsydyects. CTaaun BbICOKOTEMIIEPATYPHOM MOJI3Y4ECTH.
BnusHue TeMmmeparypsl M HamnpsDKEHUS Ha  MOJd3ydecTb. JlnTenbHass IIPOYHOCTE.
KapocToUKOCTb.

Pa3zoen 8. Hzmenenue cmpykmypol u MEXaHUUECKUX C60UCME MEMAN06 npu oegopmayuu u
nocaedyrwuiem nazpeee /la/

8.1. I3MeHeHUe CTPYKTYpbl MU MEXaHHMUYECKUX CBOMCTB METAJIOB IPU XOJIOJHOW 00paboTke
naBieHueM. Meramiorpadguueckas U KpUcTajulorpaduueckas TeKCTypa jAedopmaruu,
aHu3oTponus cBoiicTs. [loapazaenenue negopmanuu Ha X0NOAHYIO, TEITYIO U TOPSUYIO.

8.2. lI3MeHeHust CTPYKTYpbl 1 MEXaHMYECKUX CBOWCTB METAJUIOB IIPU HArpeBe MOCJE XOJOIHOMN
00paboTku naBiaeHueM. Bo3Bpar, nepBuuHas 1 coOuparenbHas peKpucraman3anys. M3menenne
CTPYKTYpBI IIpU ropsiueii 00paboTKe 1aBICHUEM.

Pazoen 9. Mexanuszm u kKunemuka hazoevix npeepauienuii 8 meepoom cocmoanuu /la/

9.1. O6mme 3akoHOMEpHOCTH (ha30BBIX MPEBPAIICHUN B TBEPIAOM COCTOSHUU. TepMOIUHAMHKA
npeBpanieHnid. Mexanusm M KuHeTHka Ju(p@dy3noHHBIX (a30BbIX MpeBpamieHui. Jlnarpammbl
M30TEPMUYECKOTO MpeBpalieHus. TepMOKHHETHUECKHE AUarpaMMBbl.

9.2. Mexaum3sm u KkuHeTHKa Oe3auddy3uoHHbIX Qa3oBbIX mpeBpameHuii. OcobeHHocTH
CTPYKTYpbl MAPTEHCUTHBIX (a3.

Pazoen 10. Buovt mepmuueckoii oopadvomku. Ilpespawienuna npu nazpeee u oxnaxcoeHuu
cmanu /la/

10.1. Ponb Tepmuueckoil 06pabOTKH B MOBBIIIEHUH KauecTBa METAIONPOAYKIUH. [Ipumenenue
TepMOOOpabOTKM B  METATYPrMYecCKOd ¢  MalIMHOCTPOUTENbHOM  MPOMBIIIJICHHOCTH.
Knaccugukarus BU10B TepMUYECKOH 00pabOTKH.

10.2. Otxur 1-ro pona. 'oMOreHM3alMOHHBIA OTKUT, €r0 HA3HAYEHUE U PEKUMBI JIJ1s1 TUTEHHBIX
U 1eOpMHUPYEMBIX CTaJlel U CIIaBOB. MI3MeHeHue CTPYKTYphl U CBOMCTB IPH TOMOT'€HU3AIINH.
Pekpucraimm3zanvoHHbll  oTxkUr.  Pa3mep  pexkpucrauim3oBaHHOTO  3epHa. Jlmarpammsl
pekpuctaum3aui. OTXKUT U1l YMEHBIIEHUS OCTATOYHBIX HaNpsDKEHUN. BO3HMKHOBEHHE u
pOJIb OCTaTOYHBIX HaNpsDKEHUH. MexaHM3Mbl pelaKkcallud HamnpshKeHUH U BBIOOp pPEXHMMOB
OT)KHUTa.
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10.3. IlpeBparmienus B cranu npu HarpeBe. KuHeTHka npeBpaiieHuii ¥ pocT ayCTEHUTHOTO 3€pHA.
BnusHue HeMmeramiMyecKuX BKIIOUYEHUI Ha CKJIOHHOCTh K pOCTy 3epHa. HacnenctBeHHO
MEJKO3EPHUCTBIE U HACJIECTBEHHO KPYITHO3EPHUCTHIE CTAJIH.

10.4. TlpeBpaleHus nMpy OXJXKIACHUN CTaIM. MeXaHU3M M KHHETHKA MEPIUTHOTO U OCHHUTHOTO
npeBpaiieHuil. BinsHHE CKOPOCTH OXJaKIEHUS M JIETUPYIOIIMX 3JIEMEHTOB Ha KHUHETUKY
IpeBpalieHuii U CTPYKTypy crainu. CTpyKTypa U MEXaHMYECKUEe CBOMCTBA IepiiuTa U OelHuTa.
Omxur 2-ro  poma: TONHBIA, HEMONHBIH, HW30TEPMHUYECKUH,  CHEPOUIAU3UPYIOUIHIA,
HOpManu3alMoHHbIA. CTpPyKTypa M CBOMCTBA OTOXJKEHHOM W HOPMAJM30BAaHHOW CTaJH.
[TeperpeB u nepexor cramu. CrocoObl yCTpaHEHUs! CTPYKTYpBI IeperpeBa B YIrIIEpOAUCTOW U
JerupoBaHHoOM ctanu. CTpyKTypHasi HAClIeJCTBEHHOCTb.

10.5. 3akanka ¢ nonumophHBIM npeBpameHueM. OCHOBHBIC 3aKOHOMEPHOCTH MapTEHCHTHOTO
MpeBpalleHUs], CTPYKTYpa U CBOIMCTBA 3aKaJICHHOM CTaIu. 3aKaJluBaeMOCTh U IIPOKAJIMBAEMOCTb.
Crioco6b1 3akanku cranmd. OCOOCHHOCTHM TEXHOJOTMM 3aKalKW JIUTHIX M J1e(OPMHUPOBAHHBIX
u3nenuii. 3akanounele  cpenbl. OOpabGorka xonomoMm. IloBepxHocTHass ©  0OBEMHO-
NOBEpXHOCTHas 3aKanka. OCOOEHHOCTH CTPYKTYpbl M CBOWCTB IOBEPXHOCTHO 3aKaJIEHHBIX
U3EINI.

10.6. Otnyck 3akaiieHHOM cranu. [IpeBpalienus B cTaau MpHu OTIIYCKE, U3MEHEHUE CTPYKTYPHI U
CBOICTB. BBIOOp peXuMOB OTIycka B 3aBUCMMOCTH OT Ha3HaueHUsd uzaenuil. OTmyckHas
XPYIKOCTh: IPUYUHBI M CIIOCOOBI 1MO/1aBIeHNs. BTOpHUHOE TBEpACHNE TIPH OTITYCKE.

10.7. Xumuko-tepmMuueckas oopabdotka ctanu. HazHauenue, Buabl U 00IIME 3aKOHOMEPHOCTH.
IlemeHTauust ¥ a30TUPOBAaHUE: TEXHOJOTHUS, CTPYKTypa U CBOWCTBAa YIPOYHEHHBIX CIJIOEB.
[IpenBapuTenbHas U OKOHYATENbHAS TepMUYecKas 00paboTKa U3IECIUM.

Pazoen 11. Yenepooucmote u nezupoeannvie cmanu /la/

11.1. BinusHue IerupyromMx 3JIEMEHTOB Ha CTPYKTYpy M CBoicTBa cTanu. [IpuHIMIIBI
pa3pabOTKu JIETUPOBAaHHBIX crajed, ux wMapkupoBka 1o ['OCTam. Hewmeramnuyeckue
BKJIIOUEHUS B CTANU. BiausHue BKIIIOUEHNI HA TEXHOJOTNYECKYIO TUIACTUYHOCTh, MEXAHUUECKUE
CBOMCTBA U pa3pylICHHE JIUTON U AeOPMHUPOBAHHON CTaiIu. Malible IpuMecH B cTaiu. Biusiaue
npruMeceil Ha MEXaHMYEeCKHe CBOMCTBA M pa3pylIeHUE JIUTHIX U TepMOOOpPaOOTaHHBIX M3/ETHUH.
Knaccudukanust craneit mo cTpykType u npuMeHeHnto. CTpOUTENbHBIE U MAITHHOCTPOUTETHHBIC
CTaJIN: cOCTaB, TepMOOOpadOTKa U CBOMCTBA.

11.2. VYnydmaemple CTaldd: TPUHIMIB JETHPOBAaHUS, TepMOoOpabOTKa ¥  CBOWCTBA.
BeicOKOIIpOUHBIE  CTaiaW, MapTEHCUTHO-CTApelOIlUe  CTald, TPUI-CTAIU:  IPUHIUIIBI
JIETUPOBaHUsI, TEpMOOOpPabOTKa U CBOWCTBA.

11.3. Cramun gnst omimBOK. OCOOEHHOCTM MakKpo- M MHKPOCTPYKTYPBI, OOYCIIOBJIEHHBIE
TEXHOJIOTHYECKUMH OTPAaHUYECHUSIMU (IO JKUIKOTEKYYECTH, TPEIIMHOYCTOMYMBOCTH, YCaJlKe).
JledexTbl CTpyKTyphl: BeIMYMHA 3€pHa, MOPQOJOTHs U pa3Mepbl BTOPOH ¢a3bl, CIOCOOBI
ynpasiaeHus: uMu. Jle@ekTrl TuThix cranei. [lopucrocts, ycajgouHble paKOBUHBI, BKIIOUEHUS -
UX BJIMSIHUE Ha BSI3KOCTh PA3pyLIECHUs U HAJEKHOCTh KOHCTPYKIMH. Kputepuu H0mycTUMOCTH
nedexToB U BIOOp MeTona AedekTockonmuu. OCOOEHHOCTH COCTaBa U TEPMOOOPaOOTKH cTajnei
JUISl OTJIBOK.

11.4. XmamocToiikhue W KPHUOTEHHBIE CTaJM: NPUHIUILI JIETUPOBAHHS, TEPMOOOpabOTKa,
CTpyKTypa M  cBoWcTBa. KOppO3MOHHOCTOWKHME  CTalM:  NPUHLIMIBI  JIETUPOBAHUS,
TepMooOpaboTKa, CTPYKTypa U CBOMCTBA.

11.5. MucTpymMeHTanbHble cTany. [IpuHIUIBI JeTUpOBaHus, CTPYKTypa U CBOMCTBA CTaleu Uit
PEXYIIET0 M HU3MEPUTENHOrO0 HHCTpyMeHTa. TemnoctoiikocTh. OcoOeHHOCTH cocTaBa u
TEpMOOOPAOOTKH cTaslel Ul IITaMIOB M Ipecc-(popM JUThs MOA AaBieHHeM. XKaponpodHsle U
’KapOCTOMKHE CTaJH: COCTaB, CTPYKTypa U cBoiictBa. M3HococToiikue cranu. Cranps ['aadunpaa:
COCTaB, TEPMOOOPAOOTKA, CTPYKTYpa U CBOWCTBA.

Pazoen 12. Tuazpammor cocmoanua mpoitnvix cucmem /la/

12.1. Teomerpuueckoe H300paXEHUE COCTaBa TPOWHBIX CIUIaBOB. KOHIIEHTpAIIMOHHBIN
TpeyroiabHUK. [IpaBuina peruara v HeHTpa TAKECTU TPEYTOIbHHKA.
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12.2. T'eomerpudeckoe Hu300pakeHHE TUarpaMM COCTOSIHMS TPOWHBIX cucTeM. Jlmarpamma
COCTOSIHUSI TPOMHOW CHUCTEMBI C HEOIPAHUYCHHON PACTBOPHMOCTBIO KOMIIOHEHTOB B XKHMJIKOM U
TBEpAOM COCTOsAHMAX. lIpocTpancTBeHHas auarpamma npocrenuiero tuma. Kpucrammsanus
TPOIHBIX OAHO(A3HBIX CIIaBOB. MI3MeHeHne cocTaBa KuaAKon U TBepaoi ¢a3. M3orepmuueckue
U TIOJIMTEPMUYECKUE CEUCHUSI.

12.3. IlnarpaMma COCTOSIHUSI TPOMHOM CUCTEMBI C TPOMHOMN SBTEKTHUKON U MPAKTUYECKU MOJHBIM
OTCYTCTBUEM pPACTBOPUMOCTHM KOMIIOHEHTOB B TBEpPAOM cocTosiHMM. Kpucramimsanus
XapaKTEpHBIX CIUIABOB, M30TEPMMUYECKHE M IOJUTEpMHUUYEcCKHE cedeHHus. CTpoeHue TponHOU
IBTEKTUKH.

12.4. JlmarpamMmMa COCTOSIHUS TPOWHOW CHUCTEMbl C TPOHMHOM SBTEKTUKOW M OrpaHUYCHHOU
pacTBOPUMOCTBIO KOMIIOHEHTOB B TBEPAOM COCTOsSHUHU. KpucTtamumsanus XapaKTepHBIX
CIUIaBOB, U30TEPMUYECKHUE U ITOJTUTEPMUUECKHUE CEUCHHUS.

12.5. Cucrembl C KOHIPY3HTHO IUIaBALUIMMHCS XUMHUYECKMMM coeauHeHussMu. [Ipumepst
pEaIbHBIX JUarpaMM COCTOSIHHUS TPOMHBIX CUCTEM.

Pazoen 13. Uyzynuwt /1a/

13.1. CreneHp HIBTEKTUYHOCTH YYI'yHa, YIJIEpOAHBINA SKBUBaJIEHT. CTpPyKTypHas Auarpamma
Maypepa. Knaccudukaiusi 4yryHoB, MapKUpPOBKa, XMMHUYECKUN COCTaB, CTPYKTYypa, CBOMCTBA U
npuMeHeHue. Ponp mpumeceil cepsl U pocdopa B uyryHax. Cepblii UyryH C IUIAaCTHHYATBIM
rpaduTOM.

13.2. BbICOKONPOUYHBIN UYT'yH C IIapOBUAHBIM IpaduToM. UyryH ¢ BEpMUKYISIPHBIM IPadUTOM.
KoBxkuii uyryn. Mexanns3m rpaduTH3aIUK IPUA OTXKHUTE OEJIOTO YyryHa Ha KOBKUH.

13.3. YyryHel cO cHEUUAIbHBIMU CBOMCTBaMH: aHTU(PUKIHMOHHBIE, W3HOCOCTOUKHE,
XKApOCTOMKHE U KOppO3HOHHOCTOMKue. Tepmuueckas oOpaboTka uyryHoB. OTxur s
YMEHBUICHUSI OCTaTOYHBIX HANpsOKCHUH, OTXKUI JUId yCTpaHeHHs oTOena, HopMalu3auus,
3aKajka Ha MAapTEHCUT M OTIYCK, H30TepMUYEcKass 3aKajka, 3akKajlka C I[UJIaBICHHUEM
MOBEPXHOCTH, XUMHKO-TEpMHUECKas 00paboTKa.

Pazoen 14. Cnnagvl u KOMRO3UYUOHHbBIE MAMEPUATIbL HA OCHOGE N1e2KUX Memannoe /la/

14.1. OGnacTu NpUMEHEHHUs AIFOMUHUEBBIX CIUIABOB U TpeOoBaHUA K HUM. CBONCTBA aTIOMUHHUS
U €ro CTaHJapTHbIe MapKu. Jlerupyromue >JeMeHThl M MPUMECH B aJIIOMMHHMEBBIX CIUIaBaXx.
TexHoIOrMUECKHE CXeMbl Ui OTIUBOK U AedopMupoBaHHbIX nonydadpukaroB. OcobeHHOCTH
TepMudeckor u nedopmarmoHHo 00paboTku. CTaHIapTHBIE CHCTEMBI O0O3HAYEHUS] MapoOK
crutaBoB U ux cocrosinuit (P® u CIIIA).

14.2. Jlutas CTpyKTypa aJlOMUHUEBBIX craBoB. OcHOBHble (ha3bl U CTPYKTYpHBIE
cocrapisrone. [IpoMbllieHHbIe JIMTEHHbIE alfOMUHUEBBIE cIUIaBbl. Kiaccudukaius, Mapku,
CTPYKTYpa, CBOMCTBA, 00JIACTH IPUMEHEHUSI.

14.3. IlpomslinuieHHble aedopMupyemble anOMHHUEBBIe ciiaBbl. Kiaccugukanus, Mapku,
CTPYKTypa, CBOICTBa, o0OyiacTd npuMeHeHUs. KOMIO3MIIMOHHBIE MaTepualibl Ha OCHOBE
AIIOMHUHMS, T10JIy4aeMbl€ METOAMHU MTOPOIIKOBON METAJUIYPTHUU. BBICTpO3aKpUCTAIUIN30BaHHbIE
criaBbl, CAIle, CACH, cmiaBel C YacTUllaMH KapOujga KpPEMHHUsA, HaIpaBICHHO
3aKpHUCTAJUIN30BAHHBIE DBTEKTHKH.

14.4. OGnacty MpUMEHEHUSI MarHUEBBIX CIUIABOB U TpeOoBaHUS K HUM. CBOMCTBAa MarHusi U €ro
CTaHJapTHBIE Mapku. Jlerupyrommue »>I€MEHTBI M IPUMECH B MAarHMeBBIX CILIaBax.
TexHonornueckue cxembl sl OTIMBOK U Je(OPMUPOBAHHBIX MOTY(HaOpHUKAaTOB MarHUEBBIX
criaBoB. OCOOEHHOCTH TePMUYECKOH U JteopMaiMoHHON 00paboTku. CTaHIapTHBIE CUCTEMbI
0003Ha4YeHHs] MapOK MarHueBbIX cIUIaBoB U ux cocTosHui (P® u CIIA). IlpombinuieHHbIe
JTUTENHHBIE U 1eOPMHUpPYEMble MarHUEBbIE CILJIABBI.

14.5. OGmactu npUMEHEHUs TUTaHA CIUIABOB U TpeOoBaHus Kk HuM. CBoiicTBa THTaHa.
CraniapTHble MapKu TUTaHOBOWM ryOku. Jlermpyromue >J€MEHThl U NPUMECH B TUTAHOBBIX
crutaBax. OCHOBHBIE THIIBI IBOMHBIX AuarpaMM. da3oBbie MpeBpalleHusl B TUTAHOBBIX CIIIaBaXx.
Jedopmupyembie U TUTEHHBIC TUTAHOBBIE CTIIIABHI.
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Pazoen 15. Cnnagvl u KOMNO3UYUOHHbIE MAMEPUATIbL HA OCHOGE MANCETbIX Memannoe /la/
15.1. ObGnacTu TpUMEHEHUST MEIHBIX CIUIAaBOB W TpeOoBaHHWs K HuUM. CBOWCTBA MeAW W €e
CTaHJapTHBIC MapkH. Jlernpyromiye 3IeMEeHThl U IPUMECH B MEIHBIX ciutaBax. Kiaccugukarus
MeAHbIX ciuaBoB. OcoOGeHHocTH TepMmuueckoil u nedopmannoHHONW 00paboTku. JlatyHu;
negopMupyemMble M JUTEWHBIC JIATyHU; MapKUPOBKA, CTPYKTypa CBOWCTBA M IpPHMEHEHHE.
Koadduruents ['niie.

15.2. Bbpousbl nuteiiHble u nedOpMUpYEMbIe, OJOBSHHBIE W O€30JOBSHHBIC; MapKUPOBKA,
CTPYKTypa, CBOHCTBAa W INpuUMeHeHue. MeJaHOHUKEJEeBble CIUIAaBbl: MEIbXUOp, HEU3HILOEp,
KOHCTaHTaH. KOMITO3UIIMOHHBIE MaTepUalIbl HA OCHOBE MEJIH.

15.3. Hukenb 1 ero CruiaBbl; MApKHUPOBKA, CTPYKTYpa, CBOMCTBA U nMpuMeHeHne. OCOOEHHOCTH
COCTaBa M CTPYKTYPBI JXAPOCTOMKHX U >KapONPOUYHBIX CIUIABOB. TYrOIUIaBKHE METaJLIbL:
Bosb(ppaM, MOJMOJIEH M HUOOWIA; B3aHMMOJCICTBHE C MPHUMECSIMH, CTPYKTypa, CBOWCTBAa M
IpUMEHEHHE.

15.4. {lunk, cBUHEN, OJOBO M HMX CIUIaBbl; MApKUPOBKA, CTPOEHUE, CBOWCTBA U MpPUMEHEHHUE.
AHTHQPUKIMOHHBIE CIUIaBbl. MsTkue NpHUIOH. biaropoiHple METauIbl: 30JI0TO, cepedpo,
IUTaTHHA U CILIaBbl HA UX OCHOBE; MapKUPOBKA, CTPYKTYpPa, CBOMCTBA U IPUMEHEHHUE.
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