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PA3JIEJT 1. OBLIUE ITOJIOXKEHMA
O ITPOBEAEHMU BCTYIIUTEJIBHBIX NCIIBITAHUN B MATUCTPATYPY
I1O HAITPABJIEHUIO 22.04.02 «METAJUIYPI'US» B 2021 TOAY

Ha BCTYIIUTCIIBHOC HCIIBITAHHUC IMOCTYIIAOIIUC JOITYCKAIOTCA IIPpHW HAJIWNYUU

JIOKYMEHTA, YA0CTOBEPSIOIIETO JIMYHOCTh U TPAXKIAHCTBO (ITaclopTa), U pacluCKU
B M10/1au€ JOKYMEHTOB.

1. KomrmuiekcHble BCTYNUTENbHBIE HMCIBITAHUS MPOBOASATCS MO HANPABJIECHUIO
noaroroBku 22.04.02 «MeTtautyprusi» M0 MarucTepcKod mporpamme oOydeHus
«/lHHOBaIMM B METAJUTYpTHUH.

2. ®opma npoBeeHusi BCTYNUTEIbLHOT0 HCIBITAHMS

2.1. BcrynurensHble ucnbiTaHusi B Maructpatypy (BUM) npoBoasiTcs B ouHOM
dbopmaTe U B pEeKUME AUCTAHIMOHHOTO (YIaJIEHHOr0) JOCTyNa C MPUMEHEHHUEM
CHUCTEMbl JUCTAHIMOHHOrO 00yudeHuss MockoBckoro Ilommtexa Ha BbIJEIEHHOM
oOpaszoBatensHoM Toptasie (LMS, http://Ims.mospolytech.ru) (manee — moprtan
BUM) B pamkax onnaiiH-kypca «BHUM2021 22.04.02 «uHoBauum B

METAJLIYPIUI»», CO3JAHHOTO JJIs1 KaXKJ0M MarucTepcKo mporpaMmsl, o0 KOTOPOH
OCYIIECTBJISICTCS MPUEM a0UTYypUEHTOB. B3auMopeiicTBHE MEXIy Y4YaCTHUKAMH
BUM (mpeacenarenem, udjieHaMU KOMHUCCHUH M aOUTypUEHTaMH) C NMPUMEHEHHEM
JTUCTAHIIMOHHBIX TEXHOJIOTUI OCYUIECTBIISIETCS 1o CpelcTBaM
BUJICOKOH(EPEHIICBA3M MO cchlike AocTynHoil u3 LMS BHUM Ha 0a3ze oaHoro us
BUJOB MporpaMMmHoro mnpoaykra Zoom, Cisco Webex Meet. KoHkpeTHblii BUJ
MCIIOJIb3yEMOT0 MPOrPaAMMHOI0 MPOJAyKTa OyneT yka3aH aOUTypUEHTY NMPUEMHOU
KOMUCCHEMN.

2.2. Owunaitn-kypc «BUM2021 22.04.02 «MAHHOBaUMH B MeETAJLIYPrum»,
NpeHa3HaYeHHbIU s npoenaeHus BUM, conepxut IIporpamMy BCTYNHUTENBHBIX
UCIIBITAHUN 110 HAIIPaBJICHUIO IOATOTOBKHM, IpasBuia mnposeneHus BHM, B T.u.
OJlaHK corjacusi aOUTypUEHTa O MPOBEACHUM BUIACOPUKCALMH XOJa UCHBITAHUM
(ITpunoxxenue 1).

2.3. Perucrpaumss na moprarze BHWM wu goctynm K OHJIAWH-KypCy
«BUM2021_22.04.02_«MAHHOBAaUMH B METAJUIYPIrHM» OCYLIECTBIISIETCS U3
TUYHOTO KabmHeTa AOWTypueHTa, CHOPMHUPOBAHHOTO TPH TOJa4e JOKYMEHTOB B
MPUEMHYIO0 KoMHUCccHI0 MockoBckoro Ilonmurexa.

2.4. Ccpuika Jyisl TIOAKIIOYEHUST K BUICOKOHpepeHInHu Tpu npoBeaeHun BUM
JOCTyIMHa aOuTypueHTy B oHyaiH-kypce «BUM2021 22.04.02 «MHHOBanmuu B
MeTAJLIYPruM» I0CIIe peructpanuu Ha nopraie BUM.


http://lms.mospolytech.ru/

2.5. BecrynuTenbHblEe UCTIBITAHKS B MATUCTPATYPY COCTOAT U3 JIBYX TAIOB:

1-# 3Tamn - TMCbMEHHBIN IK3aMEH 0 SK3aMEHAI[MOHHOMY OWJIETY;

2-1 7TaI - yCTHBIM KOMMEHTapHui 10 OTBETY (coOeceI0BaHMme).

[TucemeHHBIE OTBETHI Ha BOMPOCH oopMisitoTcss Ha Ojanke (opmara A4 c
yKa3aHueM HACHTH(PUKALUOHHBIX AaHHbBIX abutypueHta (Pamummus M.O., HOMEp
Owiera, HoMep Bompoca). braHk 3amonHseTcss Bpy4YHYIO, pa300pUUBBIM MOYEPKOM,
pPYUYKO YEPHOrO WM CHHEro IBETa. JCKU3bI, CXEMbl BBIMOIHSIIOTCS BPYYHYIO,
JOIyCKaeTcsl  MPUMEHEHUE YepTEXHBIX  MHCTpyMeHTOB. Kaxkpas  cTpanwuiia,
coJieprkaliasi OTBET, HyMEPYETCsl U BUSUPYETCSI a0UTYPUECHTOM.

[To ucteueH BpEMEHHU, OTBEACHHOTO Ha BBINOJIHEHHE MUCbMEHHOTO IK3aMEHa,
aOUTYpPHEHT 3arpy’kaer CBO# oTBeT B popme ckaH-gokymeHTa (.pdf) mim dpororpadun
(.jpg) B onmaitH-kypce «BUM2021 22.04.02 «iHHOBanMM B MeTAJUIypPrum»
CTPOro 10 BPEMEHH, YKa3aHHOTO JK3aMEHAUMOHHOM KoMuccuen. llocne ykazaHHOro
BPEMEHH 3arpy3Kka OTBETOB OyJeT 3a0JI0KHUpPOBAHA.

Bpemsi BBINONHEHUST THCHMEHHOTO 5JK3aMEHA BCTYIMUTEIBHOTO HCIIBITAHUS
cocTaBisieT — 45 MHHYT C MOMEHTA OTKPBITHS JOCTyIla K COJEPKAHUIO
HK3aMEHALIMOHHOTO OMIIeTa, KOTOPbIN BBIOpas aOUTYypUEHT.

Bpewms npoBeieHrs ycTHOTO coOeceloBaHus cocTaBiisieT — He 6osiee 20 MUHYT.

2.6. Bbi0op a0uTyprieHTOM HOMepa OuJjiera.

B nauane Buneokongpepenuuu «BUM», mociie Toro kak abUTypUeHT NPEAbSIBUII
JOKYMEHTBI, yIOCTOBEPSIOLIME JIMYHOCTh M TPaXIaHCTBO (MAcmopT), paclucKy B
nojaye JOKYMEHTOB (JOMYyCK Ha SK3aMEH), €My Ha DJKpaHe MOHHUTOpa
JE€MOHCTpUpYeTCa Tabiuua ¢ YCIOBHBIMU KOJAMHU HOMEPOB SK3aMEHAIIMOHHBIX
OWJIETOB MTPUMEPHO TAKOU (DOPMBI:

1 2 3 4 5 6 7 8 9 10

11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30

AOUTYpUEHT CaMOCTOSITEIHHO BRIOMpPAET B TaOIUIIE KO OMieTa U COOOIIAeT ero
npezacenarento komuccuu. [1o Ha3BaHHOMY KOJly Ha NMPUHLMIIE T€HEpAIUU CIIyYalHbIX
qycesl CTYACHTY BBINIaJacT KOHKPETHbIE HOMEpa BOIPOCOB, BOLICAIIUX B OHIIET.
Bri6pannsiii Homep ousiera pukcupyerca B [Iporokone vucnbiTanuil U pUKCHUpyeTcs 3a
abuTypreHTOM. AOUTYpPHUEHTY cooOIaeTcst Bpemsi OTKphITUs Aoctyna B LMS BUM k
COJIEPKAHUIO0 SK3aMEHALIMOHHOTO OuiieTa, KOTOpPbIM BbIOpan aOMTYpUEHT, U BpeMs
OKOHYaHHMsI MpUEMa MUCHMEHHBIX OTBETOB Ha BOINPOCHI OWIIETa, aipec IJisl 3arpy3Ku
OTBETOB W HOMep TenedoHa s OOpaTHOW CBSI3M C KOMHCCHEH (B cioydae
HEOOXOUMOCTH).



AOGuTypueHTy cooOuraeTcs BpeMs MOBTOPHOTO MOJIKJTFOUECHHUSI K
BUJICOKOH(MEPEHIIMU /U1 y4acTHsi BO BTOPOM JTarie BCTYMHUTENbHBIX MCIBITAHUN -
co0eceToBaHUU IO pe3ybTaTaM MUCbMEHHOI'O OTBETA.

2.7. Ha kaxnoro aOWTypueHTa KOMMCCHSI 10 MpPUEMY BCTYNHTEIbHOIO

HUCIIBITaHUA COCTABJIAACT HpOTOKOJ'I OT60pO‘-IHOFO HUCIIBITaHUA.

2.7.1.

2.7.2.

2.7.3.

[Io pe3yapTaTy  BCTYIUTEIBHOTO  MCIBITAHUA,  IOCTYHAIOIIEMY
BBICTaBJIsieTCS. OleHKa oT Hyas a0 100 OamioB. MuHMMaJIbHBIN
IIOJIOKUTENbHBIN O0ai1 mo 100-0anbpHoM cucteMe coctasideT 40 OayuioB,
HUXKE KOTOPOTO BCTYIIUTEIIBHOE UCTIBITAHUE CUUTAETCS HECTAHHBIM.
DK3aMEHALMOHHBIN OUJIET COAEPKUT 3 KOHTPOJIBHBIX 3a/laHus (BOIpoca)
1o npodeccuoHaIbHbIM AUCIUIUIMHAM TPOQuUis NoAroToBKU. OTBET HA
KaX/IbId BOMPOC 3K3aMEHAIIMOHHOTO OWJIETa BBIMOJIHIETCS MUCbMEHHO U
OIICHMBAETCSI B COOTBETCTBUM CO IIKAJIOW OleHWBaHus (Tabmmma 1).
MakcuMalibHasi OLIEHKA 3a MTMCbMEHHBIN OTBET Ha BOMpPOC cocTaBisieT 20
OaIJIOB M MaKCHMaJbHOE KOJUYECTBO OAJJIOB 3a MUCHBMEHHBIN 3Tan
ucneITanuii coctaBisier 60 6amnoB. Ha atame yctHoro coGecemoBaHus
a0UTYpUEHTY MOXET OBITh BBICTABJIEHO MakcuMaidbHO 40 OamioB B
COOTBETCTBHH CO IIKAJIOW OLIEHUBAHUSI, PEJICTABICHHON B TabiHIE 2.
Ntoromast oreHka BCTYNUTEILHOIO HCIBITAHUS OINPEAETAeTCS IMyTeM
CYMMHUpPOBaHMS  KOJIMUeCTBAa OajyloB, TIOJYYEHHBIX 34  KaXIbld
MUCBMEHHBIN OTBET Ha BOMPOC, C OalllaMu, TIOJIYYEHHBIMU B pe3yJIbTaTe
YCTHOTO COOECEe0BaHUSI.

JIist MOATOTOBKM aOWUTYpHEHTa K BCTYNHUTEIbHBIM HCHBITAHUSIM B

IMPUIIOXKCHHUAX K HaCTOHH_[eﬁ mnmporpamMme MpeACTaBJICHbBI CIIMCKHW BOIIPOCOB

AK3aMEHalMOHHBIX OmietoB. Ilepen HavanoMm ucnbITaHUN aOUTYPUEHT JTOJKEH

HMCTL CITMCOK 3TUX BOIIPOCOB B 6YMa)KHOM HJIA 3JICKTPOHHOM BHC.



Tabnuua 1 - Kpurepuu BbicTaBiaeHus: OAJII0B 32 TUCBMEHHBIN OTBET Ha BOIIPOC

OK3aMCHAIITMOHHOT'O ouiera

Cymma Xapakrepuctuka | Kpurepuii BbicTaB/IeHUSI OLleHKH
0aJ/u10B oTBeTa
32 OTBET
16-20 [TonubIi JleMOHCTpanys OTIIMYHBIX 3HAHUH 1O 33JaHHOMY
BOIIPOCY. Y MEHHUE WILTIOCTPUPOBATH
TEOPETUYECKUE MOJIO0KEHHUS ICKU3aAMHU,
rpadgukamu, popmynamu. [llupokuii kpyrozop no
00CYyX/1a€MbIM BOITPOCAM.
12-15 Henomnuerit JleMoHcTpanus TBEpAbIX 3HAHUH T10 33ITAHHOMY
Bonpocy. Hannyne Menkux HETOUHOCTEH B
OTBETE U B WITIOCTPATUBHOM MaTepHae.
8-11 Bepnslii ¢ Hemoxoe 3nanne Bonpoca, HO C 3aMETHBIMHU
oHOKaMH1 OIIHOKaMHU.
1-7 Cna0biid, Cnaboe 3HaHUE M IOHUMAHHE PACCMAaTPUBAEMOIO
rpyObIe OMOKU BOIIPOCA, CO 3HAYUTEILHBIMU OITMOKAMU
0 He nonyuen He3HnaHue u HEMOHUMaHUE pacCMaTPUBAEMOTO
BOIIPOCA.

Tabnuua 2 - Kpurepuu BbicTaBiaeHUs OAJIIIOB 32 YCTHBIE OTBETHI Ha BOITPOCHI

AK3aMEHAIMOHHON KOMHCCHUU TIPU coOece10BaHU

Cymma Xapakrepucruka | Kpurepuii BbICTaBJICHUSA OLEHKHU
0aJ/10B oTBeTa
3a OTBET
36-40 [TonHbIi JleMoHCTpaIusi OTJIMYHBIX 3HAaHUH 110 3aJaHHOMY
BOIIPOCY. Y MEHUE WLIKOCTPUPOBATH
TEOPETUYECKHE MOJO0KEHUS ICKU3aMHU,
rpadgukamu, popmynamu. [llupokuii Kpyrozop no
00CY)K1aeMbIM BOIIPOCAM.
26-35 Henomnuerit JleMOHcTpanus TBEpABIX 3HAHUU IO 33 TaHHOMY
Bonpocy. Hannuue Meakux HETOUHOCTEH B
OTBETE U B MITIOCTPATUBHOM MaTepHalie.
15-25 Bepnbiii ¢ Hennoxoe 31anue Bompoca, HO ¢ 3aMETHBIMHU
OIMUOKaAMH OmuOKamHu.
1-15 Cna0nbrit, Crnaboe 3HaHUE ¥ IOHUMAaHKUE PACCMAaTPUBAEMOTO
rpyObI€ OMIMOKU BOIIPOCA, CO 3HAYUTEILHBIMU OIMMOKAMHU
0 He nonyuen He3nanue u HenmoHnmMaHue paccMaTpuBaeMoro
BOIPOCA.




BerynurenbHble MCHIBITAHUS NPOBOASTCS MO PACIHUCAHUIO MPUEMHON KOMHUCCUN
yHUBepcuTeTa: npu oyHoMm (opmate BUM cooOmaercs BpemMss U Homep
9K3aMCHAIMOHHOW  ayJIWTOpPUH, TMpU JAUCTaHUIUOHHOM ¢opmare BUM
cooOmiaeTcss BpeMsi W CChUIKA JUIS TOAKIIOYEHUS K BUACOKOH(PEPECHIMIM
npoBeneHuss BIIM. CeneHuss o BpeMEHHM, MECTE M CCBUIKE pa3MelaeTcsl Ha
caiTe NPUEMHOW KOMHCCHH U B JIMYHOM KaOWHETE MOCTYIAIOIIETO U JTOCTYIHBI B
OHJIAMH-KYypCE.

Jlis yyacTwsi Ha BCTYNUTENIBHBIX HCHBITAaHUSIX pabouee MecTo abUTypHeHTa
JOJKHO OBITh OCHAILIEHO CPEICTBAMHU BHUIEO- U ayJUO TPAHCIAIUH (BeO-Kamepa
1 MUKPOGOH), TTO3BOJISIONINE OHO3HAYHO HJICHTU(DHUIIMPOBATH aOUTYPUCHTA U
MO3BOJISIIOIIMMU  XOpOIIO MpOocMaTpuBaTh ero pabouee mecrto. Kamepa wu
MUKPOQOH JOJKHBI OBITh BKJIIOYEHbl Ha NPOTSHKEHMHM BCEro Iepuojia
IIPOBENICHUSI BCTYIIUTEIBHOIO UCIIBITAaHUS.

[lepen HauaaOM BCTYNUTEIBHOTO HCHBITAHUS, MOCTYNAIOIMIUM COOOIAETCS
BpeMs U CHocod mojayyeHuss HUHGOpMaluMUW O TOJYYEHHBIX pe3yJbTaTax.
Pe3ynbrarhl ucnibITaHUM ITyOJIMKYIOTCS B KOHIIE JTHSI UCTIBITAHUI.

B Hayane BCTYNUTENBHOTO HCHBITAHUS MPOBOJAUTCA  UACHTU(DUKAIMS
abutypueHTa. AOUTYpUEHT, CMOTPSl B B€O-Kamepy, OTUETIUBO IPOU3HOCHUT CBOIO
(baMuuIo, UMsi 1 OTYECTBO, IEMOHCTPUPYS PAJIOM C JUIOM B Pa3BEPHYTOM BHUJIE
JOKYMEHT, YAOCTOBEPAIOIINNA JTUYHOCTD, HA CTpaHHUIIE ¢ (poTorpadueil.

B mpouecce npoBeneHMHM BCTYNUTENBHOTO HCIBITAHUS  OCYIIECTBIISAETCS
OPOKTOPUHT  (KOHTPOJb 3a COOJIIOJIEHHEM Mpoueaypbl dk3ameHna). [lpu
NPOBEICHUH BCTYNUTEIbHBIX MCHBITAHUM HE JOIMYCKAETCs MPUCYTCTBUE B
NOMEIIEHUH C aOUTYypUEeHTOM TMOCTOPOHHUX JIMIl W/WiIM OOILIeHue ¢
VCITOJIb30BAHUEM TEXHUYECKHX CPEICTB CBS3M, 32 HMCKJIIOUEHHUEM YCTPOMCTB,
UCIIOJIB3YEMBIX JUISl peaju3alid AUCTAHIIMOHHOIO PEXHMA BCTYIUTEIBHOIO
ucnbiTanus. [Ipm HapylmieHuM mnpoueaypbl BCTYNUTENbHbIE HWCHBITAHUS IS
abuTypueHTa NpeKpamarTcs. Pe3ynbTrarhl HUCHBITAaHUS  aHHYJIUPYIOTCS.
damunusi, UMs, OTYECTBO MOCTYMAIOIIETO U MPUUKHA MPEKPAIICHUs UCTIBITaHUM
3aHOCATCS B IPOTOKOJI IPOBEIECHUS BCTYITUTEIBHOTO UCIIBITAHHUS

B cnydae notepu cBsizu ¢ aDUTYpUEHTOM BO BpeMsl POBEAEHUS JUCTAHIIMOHHBIX
UCIIBITaHUI Ha mepuoy 6osee 15 MUHYT WCHBITaHUS 711 JAHHOTO aOUTypHEeHTa
npekpamatorcs. damunusg, HMs, OTYECTBO TMOCTYNAIOIIEr0 MW MNpPUYUHA
MpPEeKpaIIeHHs] UCIIBITAHUIM 3aHOCSTCS B MPOTOKOJI MPOBEACHUS BCTYMUTEIBHOIO
UCTIBITAHUSI.

[Ipy mnpoBeAeHUH BCTYNUTEIBHOIO MCHBITAHUS  YTOUYHSIOIIME  BOIPOCHI
MNOCTYMAIIMIMX O COACPKAHUIO 3K3aMEHALIMOHHBIX BOIPOCOB MPUHUMAIOTCS
npeaceaareaeM SK3aMeHAlMOHHOW KOMHUCCHH TI0 TeleOHY U pacCMaTpUBAIOTCS
TOJIBKO B ClIy4ae OOHapy>KEHHs ONEeYaTKU WJIM APYroil HETOYHOCTH KaKOTo-110o
3aJJaHUsl BCTYNUTEIBHOTO HCIIBITAHUA. [Ipeacenarens 3K3aMEHALIMOHHOM
KOMHCCUM O0s3aH OTMETHTh OTOT (akT B TMPOTOKOJE MPOBEIACHHUS
BCTYNIUTEIBHOTO  HWCIBITaHUSA.  OK3aMEHAIlMOHHOM  KoMuccued  OyayT
IIPOAHAJIM3UPOBAHBI BCE 3aMEYaHMsl, IPHU MPU3HAHUU BOIIPOCAa HEKOPPEKTHBIM OH
3aCUMTHIBAETCS MOCTYIAOIIEMY, KaK BBIIOJHEHHBIN MPAaBUIIBHO.



PA3JIEJI 2. [IPOTPAMMA BCTYIIUTEJIbHBIX UCITBITAHWI SIS
MAT'UCTPOB I10 HAITPABJIEHUIO 22.04.02 «METAJUJIYPT' US» no
MarucTepcKoiu nporpamme ooyueHus «IHHOBalMK B METAIITyprUN»

JUist TPOXOXAEHUS BCTYNUTENBHOTO UCHBITAaHMS B  Marucrparypy 1o

Hanpasnenuio 22.04.02 «Metamnyprusi», npoduns «/HHOBaMKM B METAJLTypTUM»
aOUTypUeHT  JOJDKEH  3HaTh  OCHOBHBIE  MOHSTHS MO  JAUCHUIUIMHAM
po(heCcCHOHATBFHOTO LUKJIA TI0 TPO(UITIO TOATOTOBKU:
Jlis pOXOKJIEHUSI BCTYMHUTEIBHOTO HCIBITAHUS B MAarucTparypy IO HaIpaBIICHUIO
22.04.02 «Metamnyprus», npoduwnb «VHHOBaIMM B METAUIypruu» aOUTypUEHT
JOJHKEH 3HaTh OCHOBHBIC MOHSATHS W3 JUCIHUIUIMH TPO(ECCHOHATBFHOTO IHMKIA IO
npo¢UITI0 MOArOTOBKH:

- «MarepuasioBeieHUEY;

- «MeramioBeqieHrE U TepMUYECKas 00paboTKa METAILIIOB)

- «CrienialibHbIE CTAJIM U CILJIaBbI»

- «[TopormkoBast METaJLTYpIHs»

- «O0paboTKa METAIJIOB JJABJICHUEM)

- «CoBpeMeHHOE MEeTaTypruyeckoe 000py0BaHUE

AOUTYpUEHT JOJKEH BIAJETh MNPOPECCUOHAIBHON TEPMUHOJIOTHEN, 3HATh
INPUHLWNBI  OPTaHU3alMM  METAJUIYPrUYeCKOro  NPOU3BOACTBA,  CTPYKTYPBI
METAJUTYPru4€CKOM OTPaCv U €€ 3HAYCHUS 1711 HAPOJIHOTO XO351CTBa,;

- 3HaTh TEOPETUYECKUE OCHOBBI METAJUTYPTHUECKUX MTPOLIECCOB U METOAUYECKUE
OCHOBBI IIPOBEACHUS TEOPETUYECKUX PACUYETOB;

- 3HaTh METO/IbI pacuéra U BhIOOpa METAJLTYPTUYECKOTO 000PYI0BaHUS,;

- 3HaTh I[PUHLMIBI OPraHU3allMM W BBINOJHEHUS JKCIIEPUMEHTAIbHBIX
VCCIICOBAHUM INPUMEHUTEIBHO K IIpOLeccaM M CUCTEMaM METAJUIypPIHYECKOIO
IIPOU3BO/ICTBA,

CopepxaHue pas3lieloB MEXKIUMCUUIUIMHAPHOTO 3K3aMeHa Mo Ipoduiro
«IHHOBAaLIMM B METAJUTYprUN».

Tema 1 MerajuioBeieHue U TepMUUYecKasi 00padoTKa MeTa/VI0OB

1.1 Metajuinueckoe coctosinne. Kpucraninyeckoe cTpoeHue MeTalJI0B

Tunbl cBsizu B TBepAbIX Tejax. OCOOEHHOCTH METAUIMYECKOTO COCTOSIHUS
BemecTBa. Kpucrammmueckoe crpoeHne metamioB. Kpucramiorpaguieckue WHIEKCHI
IUIOCKOCTE W HampaBiIeHMH B KyOMYECKOW M TeKCaroHaJlbHOM pelIeTKax.
AHuzoTponusi CBONCTB KpuctauioB. Pa3el U (pa3oBbie paBHOBECHS B METAUITMUECKHUX
cIuiaBax. TBeplble pacTBOpPBI 3aMEIICHUS W BHEAPCHUS. YIIOPSIOUYECHHBIE TBEPJbIC
pactBopbl. [Ipomexyrounsie ¢aspl. J[narpamMmpl COCTOSHUS ABOWHBIX W TPOWHBIX
cucteM. JleexThl KpHUCTATTMYECKOTO COCTOSIHUS. TOYedHble W JTUHEHHBIE Ne(EKTHI.
JledexThl ynakoBku. B3aumopaeiicTBue AUCIOKAIMNA U TPUMECHBIX aTOMOB. [ paHMIIBI



3epeH W cy03epeH. MajoyrjioBble M BBICOKOYTJIOBBIC TPAHUIIBL. 3E€pHOIPaHUYHBIE
TVCIIOKAIIMU M CTYNIeHbKU. B3anMoielicTBrEe TpaHUI] 3epeH C MPUMECHBIMHA aTOMaMH.
Huddy3us B Metaminax u cruiaBax. 3akoHsl auddy3uu. Camoaudysus. MexaHu3mbl

muddy3un.

1.2 CTpoeHue MeTAJUINYECKUX PACILUIABOB M KPUCTAJIN3AIUS CILUIABOB

CTpykTypa W CBOWCTBA JKHMJIKMX METAUIOB. ['OMOr€HHOE M TE€TEPOreHHOE
3apOKIECHHE KpPHUCTAUIOB, KpPUTHYECKHH pa3mep 3apoabima. CKOpocTh pocrta
KPUCTAJIUIMYECKUX  3apoapimied. @opmbel  pocrta KpucTauioB. Pacnpenenenue
AJIEMEHTOB MO CEYEHUIO JEHIPUTHOTO KPHUCTAJIA. DBTEKTHYECKAs KPUCTAJUIM3ALKA.
CrpoeHne 3BTEKTHYECKMX KOJOHHMU. BiusHHEe CKOpOCTH KpUCTaIM3alMd Ha
CTpoeHHe cIuiaBoB. Mertammmyeckue crekna. CTpoeHue METAIUIMYECKOro CIUTKA.
MonupuurpoBaHue CTPYKTYphl JMTHIX CIUIABOB. 30HANbHAsi M MECTHas JIMKBaIUS.
HeMeramnueckue BKJIIOYEHMS W Ta3bl B CIUTKE. BiMsSHME HEMETaUIMYECKHX
BKJIFOUEHUI Ha MEXaHUUYECKHE U (PU3NYECKUE CBOWCTBA CILIABOB.

1.3 ®a3oBble NpeBpallieHUs B TBEPAOM cOCTOSIHNUA. OCHOBBI TEPMHYECKOI
00padoTKH

Knaccudukanus Bu1oB TepMudecKoid 00padoTKU. I OMOTE€HU3AIIMOHHBIN OTXKHT.
JIOpeKpuCTaIIIN3aLMOHHBIN U PEKpUCTAIUIM3ALUOHHBIN OT)KUTHU OT/IbIX.
[Tonuronnsanus, IIEpBUYHAS 17} coOupartenbHas, BTOPHUYHAS
pexpucramumsanus.@azoseie nepexonsl | u Il poxa. [lonmumopdHbie mpeBpalieHus.
[IpyHIMIO CTPYKTYPHOTO M Pa3sMEPHOrO COOTBETCTBUA. CIBUIOBOE M HOPMAJIbHOE
npespaunieHusi. da3zoBpie mpeBpaiieHus Ipu HarpeBe. Poct 3epHa. CrpykTypHas
HACJIEICTBEHHOCTh. MeXaHU3M M KMHETHKA 3BTEKTOMAHOrO mpeBpaiieHus. CtpoeHue
nepiaura. JluarpaMmbel  M30TEPMHUYECKHX  IIPEBpAlICHUNW. TEepMOKHHETHYECKUE
auarpamMmbl. 3akaika 0e3 moiaumopgHOro mpeBpaiieHus. VM3MeHeHue CTpyKTypbl U
CBOMCTB MpH 3aKaJIKe. 3aKajka Ha MapTEHCUT. TepMOIMHAMHMKA, MEXaHHU3M U
KWHETUKAa MapTeHCUTHOTO TMpeBpalieHus. MUKpOCTpyKTypa U CyOCTpPYKTypa
mapTeHcuTa.belinuTHOoe mpeBpamieHne. MexaHu3M W KWHETHKAa OEWHUTHOTO
npeBpaienusi. CtpoeHue OeitHuta. M3otepmuueckasi 3akaika.Ctapenue. BiusHue
TEMIIEpaTypbl U TPOJOJIKUTEIHHOCTH CTapeHUs] Ha MEXaHUYecKue W (usmyeckue
corictBa cruiaBoB. llepecrapuBanme. Otnyck. M3mMeHEHME MUKPOCTPYKTYpPBHl H
¢dazoBoro cocraBa mpu otmycke craned. OOparumas ¥ HeoOpaTHUMasi OTIYCKHas
XPYIKOCTb.

1.4 TepmomexaHuveckasi 00padoTKa

CtpykTypHble HW3MEHEHHs Tpu ropsayell nedopmauuu. JluHamuueckas
MOJIMTOHU3ALMg M JMHAMHUYECKas  peKpucTtaumzanus. TepMomexaHudeckas
oOpaboTka. XuMHKO-TepMHUecKass oO0paboTka. DJEeMEHTapHbIE TPOIECChl TMpHU
XUMHUKO-TEPMUYECKON obOpaboTke: oOpa3oBaHue AKTUBHBIX aTOMOB
aupGyHIUpYIOLEero aieMenTta, azacopOuus, auddysus. Haceimaromnme cpemsl.
Crpykrypa auddys3uoHHbix cioeB. CBs3b cTpoeHHs AUPPY3HOHHOTO CJOA C
nuarpamMMort  coctosinua. OOpaszoBanue auddysuonHoro cios npu auddyszun



HECKOJIBKUX  KOMIIOHEHTOB. A30THUpOBAaHHME, LIEMEHTAlMs, HUTPOLEMEHTAIN,
ATUTHPOBAHUE, XPOMUPOBaHUE, OOpUPOBaHUE, CYIb(OUIUPOBAHUE, CUIUIUPOBAIIUE.
[Ipunnunel  BbIOOpa TEpMHUYECKOW OOpabOTKH  MMOCJIE  XMMHUKO-TEPMHUYECKOU
o0pabotku. Texnonorus Tepmuueckord 00padotrku. CoBpeMeHHOE 000pyAOBaHUE ISt
TEPMUYECKON U XHUMHKO-TEPMHUYECKOW OOpaOOTKM cTajed U IBETHHIX CILIABOB.
CriocoObl TOCTHKEHHSI BBICOKMX CKOPOCTEH HarpeBa M OXJIAXKACHUS HW3JEIHA TpH
TepMHueckoit o0paboTke. BHyTpenHue HampspkeHuss u aedopManus U3AEIUA MpU
TepMUYecKoi 00paboTke. Harpes mpu Tepmudeckoit 00paboTKe W3AEINN B 3aIUTHBIX
cpenax v BaKyyMe.

1.5 Yopyras u miactudeckasi iepopmaunus. Paspymenue

Huarpammsl JeopMallid MOHO- U TMOJHUKPUCTAIOB. CHCTEMBI CKOJIBKEHHUS.
JlepopManMOHHOE YNPOYHEHUE: BIUSHUE Ha HEro TEeMIepaTypbl U CKOPOCTH
aepopmanui. YIpoyHeHue npu 00pa30BaHUM TBEPABIX PACTBOPOB U IPU BbLACICHUU
M30BITOUHBIX (a3 (KOrepeHTHBIX M HEKOTepeHTHbIX). BiusHue pasmepa 3epHa Ha
MEXaHU4ecKue CBOMCTBA. CBEpPXIUIACTHYHOCTb. XPYNKOE M BSI3KOE pa3pyLICHHUE.
CxeMbl 3apokJieHHsd TpeuH. PacmpocTpaHeHue TpelMH MpU XPYIKOM M BS3KOM
paspymienuu. I[lpupona xmagHomomkoctu MetamwioB ¢ OLIK-pemetkoi. CtpoeHue
m3nomoB. JKaponpowynocte. Cramuu mnossydectd. Penmakcanuss HanpsKeHUH.
JlnutenbHas NpoYHOCTh. BiusiHue cocTaBa U CTPYKTYpHI CIIaBOB HA JKapONPOYHOCTb.
YcramoctHags mpodHOCTh.  Mexann3m  ycranoctu. DakTopsl, BIMAIONIME HA
YCTAJIOCTHYIO TPOYHOCTh. KOHTaKTHas yCTanocTs.

1.6 CoBpemMeHHbIE METOAbI HCCJIEIOBAHUSI M KOHTPOJISI CTPYKTYPbI M CBOICTB

METAJJIOB
Mertoapl u3y4yeHUsT MUKPOCTPYKTYypbl. (CBeTOoBas MHMKpOCKONHs. MeToabl
KOJINYECTBEHHOMN MeTasuiorpadum. DJIeKTpOHHAs MUKPOCKOIIHSL.
PenTreHocTpyKkTypHBIi1 U AIEKTPOHOTrpadruecKuit aHaaus.

MuUKpOpEHTIeHOCTIEKTPAIbHBIN aHau3. JIOKaJbHbBIN aHAIIU3 COCTABA I10 3JIEKTPOHHBIM
criektpaM. MeToJibl U3MEpPEeHUs] MEXAaHUYECKUX U (PU3MYECKUX CBONCTB. OCHOBHBIC
NPUHIUIBL  1€(PEKTOCKONMKM MeTauloB. MarHuTHas, yibTpa3ByKoBas U JIpyTHE
MeTobl nedekrTockonuu. MaTematuueckass 00pad0OTKa SKCIIEPUMEHTAIBHBIX JaHHBIX.
OCHOBBI MAaTEMAaTUYECKOTO TIJIAHUPOBAHUS SKCTIEpUMEHTA. [[1aHbl mepBoro nopsjaka.

1.7 IlpoMblinieHHbIE cIIaBbl. OCHOBBI JIETMPOBAHUSA, TEPMUYECKOH 00padOTKH.
CaoiicTBa, 00/12CTH IPUMEHECHUS.

Yraepoaucras CTanb, «KUMSAIIAE», «IIOTYCIOKOWHBIE» U «CIIOKOMHBIC» CTAJIH.
HuskonerupoBanHele  CTamyd  MNOBBIIEHHOW  NPOYHOCTH.  KOHCTpYyKIIMOHHBIE
[MOBEPXHOCTHO-YIIPOUHsieMble cTanu. llITamIioBele CTanu Mg ropsiyed W XOJIOJHOU
WTaMNOBKU. HWHCTpyMEHTanbHBIE CTAIM Uil PEXKYLIET0 U U3MEPUTEIBHOIO
MHCTpyMeHTa. beicTpopexymune cramu. TBepaple cruiaBel. JKaponmpouHble CTaiu.
Hepxaperomue cranu. OkanuHoctoiikue ctanu. Yyrynel. MoaudunupoBanue
YyT'YHOB. AJIIOMUHUH U €TO CIUIaBbl. TUTaH U ero ciuiaBel. Menpb U ee cruiaBbl. Hukenb
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1 €ro ciJiaBbl. Marauii u ero ciiaBbl. CiijlaBbl Ha OCHOBE TYI'OIINIaBKUX MCTAJIJIOB.
L[I/IHK, CBHHCL, OJIOBO M HX CIIJIaBBbI. CriaBel Ha OCHOBE 6JIaF0pOI[HI>IX MCTAJIJIOB.
CmaBel ¢ 0COOBIMU (1)H3H‘{GCKI/IMI/I CBOMCTBAMHM.

Tema 2 O0padoTka MeTaJIOB JaBJICHHEM

2.1 Teopus MJIACTUYHOCTH

Matpunia TeHzopa HampsbkeHuin (nedopmanumii). KommoneHTsl TeH30pa
HampsbkeHud. BapuaHTel mpejcTaBieHusi TeH3opa aedopmaruii. Marematudeckas
MOCTaHOBKAa  KpaeBbix 3amau  onpenenenuss HJIC.  VYpaBHeHusT  CTaTUKH.
I'eomerpuueckue ypaBHeHus. [lapagokcalbHOCTh TEOPUM IIIIACTUYHOCTU KaK HAy4HOU
JUCLUUIUIMHBL.  YCIOBHE IUIACTUYHOCTH. MeToapl pelleHus 3aaad  TEOpUH
IUIACTUYHOCTH. DKCTPEMAJIBHBIE NPHUHIMIBI MEXAaHUKHU MPU PELICHUH 3a1a4 TEOPUU
IIJIACTUYHOCTH.

2.2 Teopusi 00padOTKH MeTAJIOB JaBJICHHEM

Bo3moskHble neeKThl NpHU NPOKATKE 3arOTOBKH MPSIMOYTOJIBHOTO CEYEHHsS B
M0JIOCY KJIIMHOBHJIHOTO ceueHusi. PopmoodpazoBanue u popmonsmenenue npu OM/I.
HeoOxoaumbie ycnmoBus M pe3ynbTaTbl mnpouecca (popMooOpa3oBaHUs TpPH CBapKe
naBineHueM. IloBepxHocTHas Mmiactuyeckas naepopmanusa metaia. Heobxoaumbie
YCJIOBHSI M Pe3yJIbTaThl Mpolecca cBorcTBO n3MmeHenus npu OMJI. Ucnonb3oBaHue
METO/Ia COBMECTHOT'O pEeLIEeHUs] TPUOIMKEHHBIX YPABHEHU PAaBHOBECHUSI M YPABHEHUS
MJJACTUYHOCTU TPU  HUCCIAEAOBAHUM HANPsHKEHHO-I€(OPMUPOBAHHOTO  COCTOSIHUS
metaiia B mporieccax OMJI. Mexanunueckasi cxema fedopMariii MeTaia mpu 0CaaKe
IIOJIOCHl HEOTPAHWYEHHOW JUIMHBI. YCJIOBUE IUIACTUYHOCTH IIPU OCAIKE I1OJIOCHI
HEOrpaHWYEeHHOM JuuHbl. ®OeHomeH Teopuu paspywieHus MertamwioB B.JL
KonmoropoBa.  DKCHEpHUMEHTAJIBHBIE  METOABl  MCCIENOBAHMS  HAIPSHKEHHO-
nedopMupoBaHHOro coctosauss Metauia npu OMJl. Bausaue ¢opmbl  odara
nepopmanu Ha (OPMOM3MEHEHHE MeETalsla B Ppa3JIMYHBIX HANpPaBICHUSX IpU
npokarke. [IpenenpHbple yCnoOBHUS 3aXxBaTa M yCTAHOBHUBILETOCS MpOLIECCa NMPOKATKH.
Meponpusatus 10 YIy4UICHUIO 3aXBaTbIBAIOIIEH CIIOCOOHOCTHM BajKoB. BiusHue
TEXHOJOTUYECKHX  (AKTOPOB  HAa  KOHTAKTHOE  TpPEHHME  TpU  IPOKATKe.
OKCHepUMEHTAIBHOE OMNpEJEIeHUEe CPeIHUX CUJl TpeHus U KoddduimeHTa TpeHus
npu Tpokarke. TeopeTMdyeckoe U OKCIEPUMEHTAIBHOE OIPEICICHUE YCHIIUS
npokaTtku. DakTopbl, BIUAIOLIIME HA CPEAHEE KOHTAKTHOE [ABJICHUE W YCHIIHE
npokaTku. BimsHue TeXHoNormdyeckux (akTOpoB Ha MOMEHT NPOKATKH W PacXo
sHeprum. CrocoObl pacyéTa U U3MEPEHHsI KPYTSIIET0O MOMEHTA U PacxXo/ia YHEPTHH.

2.3 OcHOBBI 000PY/1I0BAHUSA NPOKATHBIX I[EX0B
CxeMbl TNaBHOW JHMHHWHM TPOKAaTHOTO cTaHa. Kiaccudukamuss u 007acTh
MPUMEHEHUS MPOKATHBIX KJIETEH M0 KOJUYECTBY BaIKOB. OCHOBHBIC KOHCTPYKTUBHbBIC
AJIEMEHTBI pabouero Bayka. IlapamMeTpbl, KOTOPBIMH XapaKTEPH3yeTCs THUIIOpa3Mep
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craHa. CopTaMeHT NPOKAaTHOM MNPOAYKLIHMH. YCTAHOBKH YCKOPEHHOIO OXJIAXKICHUS
TOJICTOJIMCTOBOIO TpOKaTa, UX Ha3zHadeHWe W Tumbl. Kinaccudukanms npoKaTHBIX
CTAaHOB II0 paCIOJIOKEHUI0 pabounx kieted. [loHsATHE HENmpephIBHOM MPOKATKH.
Oco0eHHOCTH TTPOKATKU TMOJIOC Ha HempephlBHOM cTaHe. Kiaccudukaius mpokaTHBIX
CTaHOB IO Ha3HauYeHU0. [loMIMMIHUKN KayeHus! JJIsl TPOKATHBIX BAJIKOB M 00JIACTh UX
MpUMEHEHUsA. MeXaHU3Mbl YCTAHOBKM BAJIKOB, MX HA3HAYEHUE U PA3HOBUIHOCTHU.
MexaHu3Mbl ypaBHOBEUIMBAHUS BEPXHHUX BAJIKOB, UX HAa3HAYEHHE M PA3HOBUIHOCTH.
BankoBas apmaTypa, €€ Ha3HAu€HHWE W THUIIBl BAaJKOBOM apMmaTypbl. THUIbl CTaHWH
pabounx KieTeil, UIX OCHOBHbIE KOHCTPYKTHBHBIC 3JeMeHThl. O0JacTh MpUMEHEHUs
CTaHUH paznuuHoro Ttuna. llnuHaenn, WX Ha3HaueHWe u Tunbl. Ha3zHaueHue
HIECTEPEHHON KJIETH W KOHCTPYKTUBHOE €€ HUCIOJHEHHE. JKECTKOCTh KJIETH U €€
AHAJIMTUYECKOE U SKCIEPUMEHTAIBHOE OIpe/eiicHne. BiMsHuEe )KEeCTKOCTH KJIETH Ha
TOYHOCTb pa3MepoB Ipokara. OmnpenesieHHe MPOAOIBHON Pa3HOTOIILMHHOCTH U
crocoObl ee yMeHbllleHus. OnpeereHne nonepeyHoi pasHOTOIIIMHHOCTH U CIIOCOObI
ee yMeHblIeHHs. CiocoObl THAPOMEXaHUUYECKOTO PETYJIMPOBAHUS TPOTrHOa BAJIKOB.

2.4 OcHoBBI TEXHOJIOTHH TpoueccoB OM /]

OCHOBBI TEXHOJIOTMH IMpOLEeccCa MPOW3BOJCTBA KAaHATHOM KaTaHKUA. OCHOBBI
TEXHOJIOTUU TIpollecca MPOU3BOACTBA MEJIKOCOPTHOM cTaii. OCHOBBI TEXHOJOTHUH
rpolecca Mpou3BOACTBA CPEAHECOPTHON NMPOoAYKIUH. OCHOBBI TEXHOJIOTUH MPOIIECCa
MIPOMU3BOJICTBA KPYMHOT0 copTa. OCHOBHBIE CXEMbI TPOU3BOJICTBA KPYIMHOTA0APUTHBIX
nuctoB. HazHaueHune KpymHOraOapuUTHBIX TOJICTBIX JIMCTOB U TpeOOBaHUS K UX
KadecTBy. Pacronoxxenue o00py10BaHUsI B TEXHOJIOTHYECKOM CHUCTEME MPOU3BOJICTBA
TOJICTBIX JIUCTOB. OCOOCHHOCTH PEXKUMOB MPOKATKH KPYMHOTaOApUTHBIX JIUCTOB.
Mepomnpusatus 1o 00€CIEUCHUIO 3a/laHHBIX CBOWCTB KPYMHOTaOAPUTHBIX JIMCTOB.
TpebGoBaHus Kk KauecTBY KpYMHOTabapUTHBIX JIMCTOB JUIsl CBapHbIX TpyO. Haznauenue
IMIMPOKOIOJIOCHON TOPSYeKAaTaHOW CTalld W OCHOBHBIE TPEOOBAHHUS K €€ KadecTBY.
Texnonornyeckue ocHOBHI mporiecca mpousBoacTBa Ha LIICITTI. OcHoBHBIE CITOCOOBI 1
3Ha4YeHUE orepannii nepenaun packata ot dyepHoBod rpynnbl HICTTI x uncTOBO.
OcHoBHBIE C€MOCOOBI OOECIeYeHUsI 3aJlaHHBIX CBOMCTB HIMPOKOIIOJIOCHON CTalud B
npouecce ropsdyel nmpokatkd. OCHOBBI CO3JaHUSI TEXHOJOTUYECKUX CHCTEM IS
IIPOU3BOACTBA IMPOKOIIOJIOCHOU ropsiyeKaTaHou CTaJIu. Haznauenue
KOHCTPYKIIMOHHOM XOJIOJTHOKATaHOM JINCTOBOW CTajld U OCOOEHHOCTH TPEOOBaHUU K
ee kauecTBy. HazHaueHue xecT U 0COOCHHOCTU TpeboBaHUM K ee kauecTBY. OCHOBBI
KOMIIOHOBKHA COBPEMEHHBIX CTAaHOB XOJOAHOM MPOKATKU. BapuaHThl COBPEMEHHBIX
CIOCOOOB PEKPUCTAILIU3AIMOHHOTO OTXHUTa XOJIOJHOKAaTaHOW cTtanu. HasHaueHue u
BAPHUAHTHI JPECCUPOBKU XOJIOJJHOKATAHOW JINCTOBOM CTAJIH.

Tema 3 IlopomkoBasi MeTaLIyprus

Pasnen 3.1 Metoabl noJiy4eHusi HOPOLIKOB
3HauE€HHE MOPOUIKOBOM MeTalypruu. Vcropuss pa3sBUTHS MOPOLIKOBOM
MeTauryprud. OCHOBHBIE TEXHOJOTMYECKHE CXEMbl IPOU3BOJCTBA CIIEYEHHBIX
maTtepuaioB. Kiaccudukanuss METOJOB IOJIyYE€HHs IOPOLIKOB. MexaHudeckue
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METO/Ibl TMOJYYEHHUsI MOPOIIKOB. [IpOoM3BOACTBO MOPOIIKOB HU3MEIBUEHHEM TBEPbIX
METa/VIOB U PACHBUICHUEM J>KUJKHX METaUIOB M CIUIABOB METOJIaMU Ta30BOTO,
KUJAKOCTHOTO M  LEHTPOOEKHOTO pachbUieHUs. DOU3MKO-XUMUYECKUE OCHOBBI
poleccoB, 000pyI0BaHKE, JOCTOMHCTBA U HEJIOCTATKU Pa3IUYHBIX METOJI0OB, 00JIaCTH
UCIOJIb30BaHUsl. MeTo/ bl MoTydeHus: aMOp(HBIX M HAHOMOPOIIKOB MEXaHUYECKUMU
Metogamu. [losyueHue MeTa/UIMUECKUX TOPOUIKOB METOAOM BOCCTAHOBIICHHMS
OKCHUJIOB METAUIOB TBEPALIM U Ta3000pa3HbIM BoccTaHOBUTENEeM. Dusuko-
XUMUYECKHUE OCHOBBI TmponeccoB. [IpakTuka mMonaydeHUss TOPOUIKOB Kele3a,
Boib(pama, TuUTaHa. DUBUKO-XUMHYECKHE METOABl TIOJYyYECHUS HAHOIOPOIIKOB.
[Ipou3BOACTBO METANIMYECKUX TMOPOIIKOB 3JIEKTPOJIU30M BOJHBIX PAacTBOPOB H
paciiaBieHHbIX — cped.  [IpoM3BOACTBO  MOPOIIKOB  METOAOM  TEPMHUYECKOM
JUCCOLIMAINKN KapOOHWIBHBIX coequHeHUN. DU3NKO-XMMUYECKHUE OCHOBHI MPOIIECCOB,
MpPaKTHKa MOJTYYEHHs] NOpOIIKOB. CBOMCTBA METANIMYECKUX MOPOILIKOB M METOJIBI UX
KOHTPOJISI.

Pa3znesn 3.2 @opMoBaHue U CTIEKAHNE METAJIMYECKUX TOPOLIKOB

IToaroToBKa MOpPOMIKOB. 3aKOHOMEPHOCTH IpoOIecca YIUIOTHEHUS MOPOIIKOB B
cTanbHOU npecc-popme. [Iponeccsl, mpoucxoasdimuye nNpu NpPecCOBAHUH. 3aBUCUMOCTb
IJIOTHOCTU OT JaBJI€HUs IpeccoBaHMs. PacrmpeneneHne IUIOTHOCTH MO 00beMy
Opuketa. Ilorepu naBneHus Ha TpeHue. Ympyroe nociuenercrsue. IIpeccoBanue co
cmazkoil. bpak mnpu mnpeccoBanuu. [opsuee H30CTaTUYECKOE MPECCOBAHUE.
Nuxexuuonnoe mnpeccoBanue. Jlazepnas ¢dopmoBanue. IlpakTtrika mnpeccoBaHusl.
IIpeccet u mnpecc-popmbl. BapuanTel (QOpMOBaHUS METANIMYECKUX MOPOUIKOB:
ropsiuee, M30CTATUYECKOE, TMHAMHYECKOE, MMITYJIbCHOE, BUOpALlMOHHOE, MPOKATKA,
HuMKepHoe JuThe. OCOOEHHOCTH MpoLeccoB, anmnapaTypHoe odopmieHre. OCHOBHbIE
3aKOHOMEPHOCTH TIporiecca cCIiekaHusi B TBepaou ¢daze. Ponb moBepXHOCTHOU U
oobremHoM guddy3un. VYcaaka Tpw CHekaHuM. BiusHUE TEXHOJOTUYECKUX
napaMeTpoB Ha MPOLECC CIEKaHUS U CBOMCTBA CIEYEHHBIX u3Aenauil. OcCOOEHHOCTH
CIIEKaHWs MHOTOKOMIIOHEHTHBIX CHCTeM. BrnusiHue rereponuddy3un Ha mporecc
ycanku. OCHOBHBIE 3aKOHOMEPHOCTM IIpPOLIECCAa CIEKaHUS MHOTOKOMITOHEHTHBIX
CUCTEM B MPUCYTCTBUM KUJKOW (pa3pl, Mcye3aromie U MPUCYTCTBYIOMIEH 10 KOHLA
M30TEpPMHUUECKON BBIICPKKU TIpu HarpeBe. KuHetnka ycaaku. DakTophl, BIMUSIOIINAEC
Ha IJIOTHOCTh M 3€PHUCTOCTH CIJIaBOB. [IponuTKa Kak pa3HOBUAHOCTD KUAKO(PA3HOTO
cnekanus. PU3NKO-XMMUYECKHE OCHOBBI M 3aKOHOMEPHOCTH MPOLECCa MPOMUTKU.
[IpakTuka mpoieccoB cnekanus. ATMocdepa criekaHus, MeYu CleKaHus, Opak mnpu
CIIEKaHHH.

Pa3zpnesn 3.3 CnieueHHbIe MaTepPHAJIbI C 0COOBIMHU CBOMCTBAMH
Knaccudukanus crnedeHHbIXx MaTepuanoB. CriedeHHbIE TOPUCTHIE MOITUITHUKA
u  ¢unbTpel. OCHOBHBIE COCTaBbl. TexHojorus TONMydeHUs. Dusznyeckue,
MEXaHUYECKHE M IKCIUTyaTaI[MOHHBIC CBOMCTBA. AHTH(PPUKIITMOHHBIC U (PPUKITUOHHBIC
Matepuanbl. OCHOBHBIC TPUHITUIIBI Pab0Thl. CTPYKTYypa U CBOHCTBA TBEPJBIX CMA30K.
TexHonoruss W3rOTOBJICHUS, CBOWCTBA, O00JIACTM TPUMEHEHUS ¢ TIEPCTICKTUBHI
pa3BuTHus. CrieYeHHbIE DJIEKTPOTEXHUYECKHE MaTepuaibl: I CKOJB3AIIUX U
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Pa3pbIBHBIX D3JEKTPUUECKUX KOHTAKTOB, MarHuTbl. OCOOEHHOCTH pabOThl, BUAbBI
n3Hoca. PUBNKO-XMMHMUYECKHE OCHOBBI M TEXHOJIOTHS IPOU3BOJCTBA, O00JIAaCTH
npuMeHeHus. CrieueHHble TBEpbIC CIIaBbl, UX Kiaccupukauusg. TexHoJgormueckas
CXeMa IOJIyueHHUs, CBOWCTBA, oOnacTh npuMeHeHus. KOHCTpYKIIMOHHAas KepaMuKa.
XapakTepuCTUKA HCXOIHBIX MATEepUaioB. TEXHOJOTMYECKUE BApHAHTHI IOJyYCHHS.
Hanecenne  kepamuueckux  MOKpeITH.  CBOICTBa, 00JacTM  NPUMEHEHHS.
XaponpouHbsle CIIEYEHHBIE MaTEPUAIIbL: JAUCHEPCHO-YIPOYHEHHBIE U BOJIOKHHUCTBHIE.
Oco0EeHHOCTH TEXHOJIOTUH, OCHOBHBIE CBOMCTBA M 00JaCTH IPUMEHEHHS.
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[Tpunoxenue 1

COI'NTACHE
A
(®.1.0.)
AOUTYypHEHT o HaIPABJIECHUIO MOJArOTOBKH
MarucTpaTypsl , Jlal0  coIjlacué  Ha  IPOXOXKJEHHUE

BCTYITUTEIIbHBIX HCIBITAHUH B MarucTparypy B PEKHME TUCTAHIIMOHHOTO JOCTYyIMa C
NPUMEHCHUEM JIHCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH.
1.1  onomemeH(a) O  HEOOXOAUMOCTH  NPEIBABICHUS  JOKYMEHTa,
YIOCTOBEPSIOIIECTO  JIMYHOCTh, KOMHUCCHH  BCTYNHTEIbHBIX  WCIBITAHUH LIS
UICHTU(UKAITUHN JTUIHOCTH.

MOAIHUCH

2. S monreepkaato, yTo obecreueH(a) BceM HEOOXOIUMBIM 000PYITOBAaHUEM ISt
MIPOXOKJICHUS BCTYIMUTEIBHBIX UCIIBITAHUNA B MAarUCTPATYPY, @ UMCHHO:

— KOMIIBIOTEPOM C BBIXOJIOM B WHTEpHET co CKOpOCThIO HE MeHee 2 Mout/c

Windows 7 u Beiie/ Mac OS X 10.10 u BbIIIIE;

—CKaHepoM WK (HOTOoAINMapaTOM UM MOOMIIBHBIM Tesle(hoHOM C KaMepoit c

paspemienueM He MeHee 3 MIT;
—HayIIHUKaMU (JJ1OO0 KOJIOHKaMHu);
—web-KaMepoi; BCTYIUTENbHBIX UCTIBITAHUNA B MarUCTPATYPy—MHUKPO(HOHOM.

IIOAIHCH

3. S cornmacen (a), ¢ Buaeodpukcauuend XoAa MPOBEIEHUS BCTYNMHUTEIbHBIX
UCIBITAaHUM B MarucTparypy

IIOAIMHCH

4. 1 o3nakomiieH(a) ¢ «OCOOCHHOCTSMH BCTYNUTEIBHBIX HWCIBITAHUN B
MarucTparypy» ¢ NPUMEHEHHEM JUCTAHLIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTUH B
2020 romy u corjaceH(Ha), 4TO B CJy4ya€ HEBBINOJHEHUS MHOM YCJIOBHIl 3TOro
JIOKQJIbHOTO HOPMATHUBHOTO JOKyMEHTa OyJly CUHMTAThCs  Kak Hempolieauuii(as)
BCTYIHUTENIbHBIE HCIIBITAHUS B MAarucTpaTypy.

IOAITHUCH

«_» TI.
MOIIHCH d.1.0.

N CHUCTC]
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[Tpunoxenue 2

CHuCoK IK3aMeHAIIMOHHBIX BOMIPOCOB M0 MATHCTEPCKON MporpaMmme
o0ydyeHus1 « IHHOBAIIUM B METAJLJIYPTHI»

No Conepxanue Borpoca
BOIIpOca

1. M3MeHeHne 3HEPreTHYeCKOr0 COCTOSIHUASI CHCTEMBI TPU KPUCTAILTU3ALINH .
Jlaiite onpenenenue 3apoaplina KpUTHIECKOTO pasmepa Ipu
KPUCTAJIIM3ALIMU METAJLIOB.

2. Brenenue, cynHocTs 00pabOTKH METAIOB JIaBJICHUEM, POJIb METOJIOB
IJIACTUYECKOM JieopMaIiuy B UCTOPUHU IIUBUIIN3AINH, Pa3HOBUIHOCTH
HCXOJHOT0 MaTepuaia ast oopadorku, OM/I u uzaenus.

3. Kinaccuduxaiysi METOI0B MOJTYYEHUS TOPOIIKOB.

4, [Ipennoxure cnocoObl BO3ICUCTBUS HA MPOLIECC /YCTOBUS/
KPUCTAJUIM3AIMU U pACCMOTPUTE MX BIUSHUE HA CTPYKTYPY MeTajlia.

S. Knaccudukanusa npouecco OM/I 1o pa3inyHbIM NpU3HAKAM.

6. Knaccudukanus BocCTaHOBUTENEN U 3alIUTHBIX CPEJ VIS MOJIy4YEHUs
IOPOUIKOBBIX MaTepuanioB. MeToabl OJIy4eHHUS U XapaKTEPUCTUKH
TBEP/bIX U Ia3000pa3HbIX BOCCTAHOBUTENEH (3aLIUTHBIX Cpen).

/. I'eTeporeHHOe 3ap0KICHUE NTPU KPUCTATUIA3ALUY.

8. CrpykTypa AeOpMHUPYEMBIX CTaleH, MEXaHU3MbI IJIACTUYECKOM

nedopmalinm, ynpaBieHUE CTPYKTYpOH U CBOMCTBAMHU CTau
MOCPEACTBOM ILJIACTUYECKOU ieopmaliuu, AuarpaMma miacTUYHOCTH,
CBSI3b CO CIIOCOOOM MOJIYYEHHMsI 3aTOTOBKH M C TEPMOOOPAOOTKOM.

9. Kunkue u cplllydre 3allUTHBIE Cpelibl U BoccTaHoBUTENU. OOOpyI0BaHKE
JUIsL BOCCTAHOBJICHUS U CTIEKaHMs MaTeprasioB. OUnCTKa U OCYyIlIKa
ra30BbIX CpEl.

10. 3aKOHOMEPHOCTH 00pa30BaHUs TBEPJbIX PACTBOPOB BHEJIPEHUSI.

11. CrpykTypa 1edhopMHUPYyEMBIX IIBETHBIX METAJIJIOB U CIJIABOB, MEXaHU3MBbI
miacTU4eckou nedopmanuu, yrpapieHUe CTPYKTYpOid U CBOMCTBAMHU
MOCPEACTBOM IUTACTUYECKON JeopMaIiy, MIACTHIYHOCTD U pa3pyIlIeHNUE,
CBSI3b CO CIIOCOOOM MOJIYYEHHMSI 3aTOTOBKH M C TEPMOOOPAOOTKOM.

12. OcCHOBHBIC OTIEpaIy MPOIECCOB MOPOIIKOBOW METAJLTYPTHH M BHJIBI
BO3JICHCTBHSI HAa TEPCOHAN TPOU3BOJICTB.

13. OcoOeHHOCTH OXJ@XICHWS B BOJE€ W BOJHBIX pacTBOpax Mpu
TEPMUYECKOI 00paboTKe cTam.

14. CrpykTypa 1edhopMHPYEMBIX IIBETHBIX METAJIJIOB U CIJIABOB, MEXaHU3MBbI

MJIaCTHYECKOU eopmaluu, yrpaBieHUuEe CTPYKTYPOU U CBOMCTBAMH
MOCPEICTBOM TIJIACTHUECKOM Jtepopmaliuu, miiacTUIHOCTh M pa3pyIlIeHHE,
CBSI3b CO CITOCOOOM TMOJTYYEHUS 3aTOTOBKHU U C TEPMOOOPAOOTKOM.

15. OcHOBHBIE Onepaly NPoIECCOB NOPOIIKOBOM METAJLTYPIHH U BUIbI
BO3JICHCTBHSI HA IEPCOHAN TPOU3BOCTB.

16. OcHOBHBIC KPpUCTAINIMYCCKHUEC PCIICTKH METAJIJIOB, 1 KAKOBBI UX
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XapaKTEePUCTUKU?

17.

JledopMupoBaHHOE COCTOSIHHE B TOUKE TeJa, IEPEMEIICHYS B
KOOPJIMHATHBIX OCSIX, TJIaBHBIC Meopmariuu, HHBapUaHThI TEH30pa
nedhopmariy, ypaBHEHHE TOCTOSHCTBA 00heMa, CKOPOCTh AeOpMAIIHH.

18.

HpenBapHTeanoe HN3MCJIBYCHUC CBIPBCBLIX MATCPUAJIOB B IICKOBBIX,
BaJIKOBBIX, KOHYCHBIX I[pO6I/IJ'IKaX 1 MOJIOTKOBBIX MCJIbHHIIAX. HonyquHe
IOPOMKOB PC3aHUCM MCTAJINIMYCCKHUX 3aI'OTOBOK.

19.

BnusHue nquciokanuil Ha peajbHYI0 TPOYHOCTh METAILIOB, CIIOCOOBI
YIPOYHEHUSI.

20.

YcnoBue mI1acTU4HOCTH. DEHOMEHOJIOTMYECKUE MOJIEIIN CPEBI.
CoOTHOILIEHUS MEXTy HAMIPSIKEHUSMU U JePOpMaLIUIMU.
3aKOHOMEPHOCTH KOHTAKTHOTO JiehopMaiMoHHOTO TpeHusl. JIokanbHble U
MHTErpajibHbIE MOKAa3aTEIN HANPSKEHHO-AE(POPMUPOBAHHOTO COCTOSIHUS
Marepuaa.

21,

Pa3Mon maTepuasioB B apoBbIX (0apabaHHBIX) MEJIbHUIIAX.

22,

Jle(heKThl KpUCTAJUIMYECKOTO CTPOEHUS PEAIbHBIX KPUCTAILJIOB.

23.

Knaccuduxanus tTunoB obopyaoBanust. [IpokaTHbIN cTaH, OCHOBHOE U
BCIIOMOTATENIbHOE MEXaHUYeCKoe 000pynoBaHue. THUIIbI KIETeH.
KOMNOHEHTHI CHCTEM ynpaBieHUs U KOHTpoJs B exax OM/I.

24,

I[HCHCpFHpOBaHI/IG pacCIlIaBOB. DU3UKO-XUMHYECKHE IIpOLCCCHhI IIpU
PaCIIbLICHHH. KJIaCCI/I(i)I/IKaHI/IH MCTOAOB NJUCIICPTHPOBAHUS PACIIIIABOB.

25.

Knaccudukanuys 1erupoBaHHbIX CTaJIEN MO CTPYKTYPE MOCIE OXJIAKICHUS
Ha BO3JyX€ M MO Ha3zHaueHMIO. [IpuBenuTe mpuMepbl TUINUYHBIX MapOK
CTQJIA Pa3JIMYHBIX KIIACCOB.

26.

Knaccuduxanus TunoB odopynoBanusi. [I[pokatHblii cTaH, OCHOBHOE U
BCIIOMOTATENIbHOE MEXaHNYeCKoe 000pynoBaHue. THIIbI KIETEH.
KOMNOHEHTHI cHCTEM ynpaBJieHUs U KOHTPoJs B exax OM/I.

217,

JucneprupoBanue paciiaBoB. PU3UKO-XUMUUYECKHUE POLIECCHI ITPU
pacnbuienun. Kiaccudukaiys MeTo0B TUCTIEPTUPOBaHUS PACIUIABOB.

28.

XapaKTepHLIe THUIIBI JUATrpaMM pacCTAKCHUA A1 IIJTACTUYHBIX U XPYIIKHUX
MCTAaJIIIOB.

29.

CHITOBBIC YCTAaHOBKH C COYCTAHHEM BPAIICHUS U BO3BPATHO-
MOCTYIATEILHOTO ABMYKCHUHN MCTIOJTHUTEIBHOTO 3JIEMEHTA.
JleTanenpokaTHbIE CTaHbI, yCTAHOBKH HEMPEPBIBHOTO MIPECCOBAHUS,
c(hepOoABMIKHON MITAMITOBKH.

30.

[TomydyeHrne NOpOLIKOB IBETHBIX METAIVIOB BOCCTAHOBIICHUEM TBEPABIX
XUMHUYECKUX COETUHEHUMH.

31.

JlaiiTe onpeiesieHre opora XJIaJHOJIOMKOCTH U YKaKHTE METOJIbI €T
OIpeICIICHUSI.

32.

CneunanbHas TexHuKa. TexHruka 00padOTKM KOMIIO3UTOB, OPOILIKOB,
LBETHBIX METAJJIOB U CIIABOB, BaKyyMHbIe cucteMbl B OM/] u cpenbl
peryJIMpyeMoro cocrasa.

33.

Metoa TepMUYEeCKON TUCCONMAIU KapOOHUIOB METAJIJIOB.
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34. Metoauka onpeneneHus U pa3sMepHOCThb YIAPHOW BSI3KOCTH.

35. Ouar nedopmanii 1 KHHEMAaTUKa T€YEHUS METaJUIa MPHU MPOI0JILHON
IIPOKaTKe, 0a30BbI€ MOHATHS. PACUET YCUIIUS IPOKATKU, KPYTSILIETO
MOMEHTA U MOIITHOCTH, MOTNepeyHas aedopmariusi.

36. dusznveckre CBONCTBA MOPOIIKOB

37. Mertoauka onpeneneHnuss MUKpOTBEpAOCTH. PazmepHOCTh
MUKpPOTBEepAOCTU. OCOOCHHOCTH M HA3HAYEHUE METO/IA.

38. TexHonornyeckas cxema MpOU3BOJICTBA U3JIEINUN U3 CTAIU METOAAMU
npokatku. [IpokatHele uznenus. MicxoqHple MaTepraibl U X MOJTOTOBKA.

39. XUMHUUYECKHE CBOWCTBA IMOPOLIKOB. TEXHOIOTMYECKUE CBOMCTBA
MTOPOIIKOB.

40. MeTobl onpefieNieHrsl U pa3MEPHOCTD Ipeiesia MOJI3yYECTH.

41. TexHonornyeckas cxema MpoU3BOACTBA MPOKATa U3 [IBETHBIX METAJIOB U
crutaBoB. [IpokarHbie u3nenus. cxoaHple MaTepuaibl U UX MOATOTOBKA.
Hcnonb3oBaHuEe 3alllUTHBIX CpEJ M Kalcyl, MpOKAaTka B BaKyyMe.
Oco0GeHHOCTH MPOU3BOJACTBA NPOAYKIMU U3 TSHKEJBIX IIBETHBIX CIUIABOB,
OpoKaTKa JIMCTOB, IMOJOC U (OdbIM M3 TYrOIUIABKUX METAJUIOB,
QIFOMUHUEBBIX U MEJIHBIX CILIABOB.

42. Knaccudukanus wmeronoB ¢opmoBanus. I[loarotroBka MOpOIIKOB K
dbopMoOBaHMIO.

43. MeTonuku onpeaeneHnsi OTHOCUTENBHOIO YIJIMHEHNUS U OTHOCUTEIBHOTO
CY’KEHHUSI, YKaXKUTE PA3MEPHOCTb.

44, TeMrepaTypHO-CKOPOCTHBIE YCIOBHUS IOPSIYEN IPOKATKH CTAJIEH.
NHCTpyMEHT, OCHOBHBIE M BCIIOMOTaTeJIbHbIE MAaTEPHAJIBI.

45. [Ipoueccsl, NPOUCXOAAIIME IPU MPECCOBAHUU NTOPOIIKA. 3aBUCUMOCTb
IJIOTHOCTH NPECCOBKU OT JABJIEHUS TPECCOBAHMSI.

46. OxapakTepu3ynTe MOHATUE KIIOPOT XJIAJHOJIOMKOCTI» U YKAKHUTE
CIIOCOOBI €T0 OMPeIeTICHUS.

47. TemnepaTypHO-CKOPOCTHBIE YCIIOBHS TOPSIYEi MPOKATKH LIBETHBIX
Cru1aBoB. IHCTpyMEHT, OCHOBHBIE U BCIIOMOTaTEIbHbIE MATEPUAJIBIL.

48. bokoBoe naBnenue. Tpenue nmpu nmpeccoBanuu. J(aBineHne BBITATKUBAHUS
U ynpyroe nocieaenctsue popmoBok [TpoyHOCT MpeccoBOK.

49. [TpuBeauTE METOIMKY ONPENEIEHUS U PA3MEPHOCTb MPEJENa YIPYTOCTH.

50. TexHOoa0rus MPOKaTK! MJIOCKOTO MPOAYKTA C MOBBIIIEHHBIMH
TpeOOBaHUSIMU 110 Ka4eCTBY. MHOTOBAJIKOBbIE CHCTEMBI.

ol. bpak npu KOMIakTUpOBaHUU NOPOIIKOB

92. [TpuBeauTE METOIMKY OMpPEIETECHUSI U PA3MEPHOCTh YAAPHON BA3KOCTH.
Kak onpeaensiercst nopor xjaagHO0JI0MKOCTH?

53. Banku 1151 copToBO# MPOKATKU CTAJIBHBIX MOJIOC, YTIOBBIX MPOoduIIeH,
HIBEJIEPOB.

o4, M3ocTaTnueckoe popMoBaHHE MOPOIIKOBBIX MATEPHAJIOB.

95. VYKaxute METOAUKY ONPEAEIICHHS U pa3MEPHOCTD Ipeiesa JIUTEIbHOM

IPOYHOCTH.
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56. [IpousBoacTBO O€CIIOBHBIX TPYO MpokaTkoi. OCHOBHBIE MTapaMeTphl
MPOIIECCOB MPOIIKUBKU U PACKATKH.

of. HInnkepHoe hopMoBaHHE MOPOMIKOBBIX MATEPHAJIOB.

58. VYKa)KuTe METOAMKY OIPEACIICHUS U PA3MEPHOCTh TBEPIOCTH 1O
Bukxkepcy.

59. KoBka. Ucxoanbie MmaTepuaibl, Kiaccu(uKaIis TUIIOB U3/IEIUH,
onepanuu KOBKU U MPUMEHSAEMbI HHCTPYMEHT. TeMIepaTypHbIA PEXUM
mpoliecca U 0COOEHHOCTH JiepopMaliiyi METaIoB MO cXeMe CBOOOTHOM
KOBKH. PoTanoHnHas KoBKa.

60. NnxekuronHoe hopMOBaHKE MOPOIIKOBBIX MaTEpUaAJIOB.

61. Ykaxutre 0COOCHHOCTH MEXaHU3Ma U MPU3HAKK XPYIIKOTO pa3pyIlICHUsS
METaJJIOB.

62. ['opsiuas oObEMHAs mTamnoBka cranei. Kinaccugukaims moKoBOK.
Hcxonnpie maTepuansl. MeToauka NpOeKTUPOBAHUS IITAMIIOBOM
OCHACTKH.

63. [IpokaTka MOpOIIKOB.

64. TBepaoctb Matepuanos. Meroasl. TUIBI HHAEHTOPOB U OCHOBHBIE
METO/Ibl U3BMEPEHHUS TBEPJOCTH.

65. OcobeHHocTy 00BEMHON MITAMIIOBKU [IBETHBIX METAJIJIOB U CILIABOB.
Hcxoansie maTepuanbl. OCHAaCTKA JUIsl U30TEPMHUUYECKOM IITAMIOBKHU U
nedopMalii B peKUMe CBEPXIUIACTUYHOCTH.

66. BubpannonHoe hopMoBaHHE MOPOITKOBBIX MAaTEPHATIOB.

67. BiusgHue nerupyonmux 3J€MEeHTOB Ha TOJMMOP(PU3M Kejesa.

68. [IITamMmnoBKka Ha MOJIOTaX, HA TOPU30HTAIBHO-KOBOYHBIX MallIMHAX, HA
ropsiYeIITAMIOBOYHBIX aBTOMATaXx.

69. HmmynbcHOE (popMOBaHME TOPOIIKOBBIX MAaTEPHAJIOB.

70. Bimstaue mocTosHHBIX pUMecel /MapraHen, KpeMHui, cepa, hocdop/ Ha
CBOMCTBA CTaJIH.

/1. PaznenutenpHbie 1 0Ope3HBIC ONEepaliy B IiexaX 00pabOTKU METaIJIOB
JTABJICHUEM.

72. ['opsiuee npeccoBaHUE NOPOUIKOBBIX MAaTEPHUAIIOB.

/3. [TpuBenuTe AUarpaMmy Keae30-yriepoJ U YKaXKUTe OCHOBHbIE (ha3bl.

74. OCHOBBI TPOEKTUPOBAHUS TTPOLIECCOB JIUCTOBOM IITAMIIOBKH.
Paznenurensubie u popmMooOpazyrolme oneparuu.

75. TBepnodaszHoe ciekanne 0THOKOMIIOHEHTHBIX cucTteM. Ctaauu u
JIBIKYIIIME CUJIBI TTpoIIecca.

76. OcHOBHBIE MPEBPAIECHUS B KEJIE€30-YIIIEPOJAUCTHIX CIJIaBaX MPH
OXJIQXKJICHUH «II0 IMarpaMMe 5KeJIe30-yTIepoy.

77. MeTobl U3roTOBJIEHUSI MHCTPYMEHTA, IPUMEHEHUE CUCTEM OBICTPOTO
npototunupoBanus npu OMJI.

78. CBoiicTBa MOPOIIKOBBIX U3JIETUN U METObI NX KOHTpOJsi. CTpyKTypa
MTOPOIIKOBBIX M3JEIIUN.

79. OxapakTepu3yiTe OCHOBHbIE HEMETAJUIMYECKUE BKIIFOUECHHSI B CTAIISAX U
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HX BJIMSHUE HA MEXaHUYECKUE U TEXHOJOTMYECKHUE CBOMCTBRA.

80.

Oco0eHHOCTH JIMCTOBOM MITAMIIOBKH LIBETHBIX METAJJIOB U CILJIaBOB,
JUCTOBAs MITAMIIOBKA C MECTHBIM MOJIOTPEBOM, THIPO(OpMOBaHUE,
BBICOKOIHEPTETHUECKHE METOJIbI 00pabOTKH.

81.

[TopomikoBeie uznenus. Tepmomexanuueckas o0padoTka. JucrnepcuoHHo-
YIOPOYHSIOIIas TepMUUecKas 00padoTKa. 3amura OT KOPPO3HUH.
Mexanudeckast 00paboTKa.

82.

Bnusnue rpaguta Ha cBoiicTBa uyryHoB? Kak MOXHO U3MEHUTH
CTPYKTYPY METaJUIM4E€CKOM OCHOBBI YyTYHOB?

83.

Cxema npolriecca npeccoBaHusl, KacCu(UKaus KIacCHIeCKUX CIocoO0B
IIPECCOBAHUS M0 KUHEMAaTUKe TeueHus Metauia. Ouar nedopmanuu npu
IIPECCOBAaHUU, HAIIPSHKEHHO- 1e()OpMUPOBAHHOE COCTOSIHUE MaTepHaa
IPU PECCOBAHUMU.

84.

TBepaodaznoe ciekaHue MHOTOKOMITOHEHTHBIX CUCTEM.

85.

OxapakTepu3yinTe BIHMSHUAEC JIETUPYIONIMX 3JIEMEHTOB Ha CBOMCTBA
dbeppura.

86.

COpTaMGHT, OCHOBBI TCXHOJIOT'HH ITPCCCOBAHUA H3,Z[€HI/Iﬁ N3 TAXKCIIBIX
INBCTHLIX U TYI'OIINIABKUX MCTAJIJIOB. HpOI/IBBOI[CTBO TPY6 H CJIO0XKHBIX
ITOJBIX HpO(bPIJIGﬁ 13 aJIOMAHHEBBIX CILIaBOB. Bo3MokHOCTH
HCIIPCPBIBHBIX M ITOJYHCIIPCPBIBHLIX IIPOLICCCOB IIPCCCOBAHUA MCTAJLJIOB,
CIINTIAaBOB W HIJIIMKCPOB.

87.

[Ipoueccrl, NPOUCXOASIIME MTPU MPECCOBAHUU MTOPOIIKA. 3aBUCUMOCTh
TJIOTHOCTH MPECCOBKHU OT JABJICHUS IPECCOBAHUS.

88.

BnusitHue nerupyrommx 31eMEeHTOB Ha KPUTHUECKHE TOUKH
/monumopduzm/ xenesa.

89.

Oco0EeHHOCTH TEXHOJIOTUHU TIPOU3BOJICTBA MPECC-U3ICTUHN U3
KOHCTPYKITMOHHBIX, HHCTPYMEHTAIBHBIX CTAJICH, CTATHHBIX TOPOIIKOB U
rpanyi. TeXHOJOTHSI U3TOTOBJICHUSI MATPHUIL C 3aIIUTHHIMUA MTOKPBITHIIMHU.

90.

du3nyecKre CBOMCTBA MTOPOIIKOBBIX U3EIIUN.




