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MeTanaoBeleHHE U TEpMUYECKast 00pab0TKa METAJJIOB U CILJIABOB

1. CTtpoeHue H cBOIiCTBa MATepPHAJIOB

Crpoenue aToma u nepuoanydeckas cucrema snemenToB J[.M. MenneneeBa. DnekTpoHHas
CTpyKTypa. Tumbl MeXaTOMHBIX CBA3€H B KpucTtaiax. Kpuctaianmueckoe CTpOEHUE TBEPIBIX
Ten. TUIbl KpUCTAUNIMYECKUX PEIIETOK METANIOB M MX XapaKTepUCTHKa. PealbHOE CTpoeHME
METAJUIMYECKUX M HEMETAJUINYECKUX KPUCTAIUIOB. AHU30TPOIHS CBOMCTB KPUCTAIIOB. JleheKTh
KPUCTANIMYECKOTO  CTPOCHMSA: TOYEYHBIC, JIMHEWHHBIC, IIOBEPXHOCTHbIE U OOBEMHBIE.
JlycnokanMoHHas CTPYKTypa U IPOYHOCTh METAJUIOB.

2. ®opMupOBaHHE CTPYKTYPhI MeTALJIA IPH KPHCTAJIH3ALUH

ArperaTHble COCTOSIHHSI BEILECTB. ODHEPreTUYECKUE YCIOBUS U TEPMOJIMHAMUKA
npouecca Kpuctaumsanud. CaMoONpoM3BOJIbHAS U HECAMOINPOM3BOJIbHAS KPUCTAJUIM3ALIUA.
®opma KpucTamMueckux oOpasoBanuil. Crtpoenue ciutka. I[lomumopduszM. MarautHsie
IIPEBPALLEHUS.

3. CtpoeHne miacTuyecku 1epopMHPOBAHHBIX METAJNIOB

CTpyKTypHblE U3MEHEHHUSI B METAJUIaXx B yCIOBUAX XOJIOAHOM M TrOpsiuel MIacTHYECKON
nepopmanmu. Temmeparypa pekpuctaumzanui. CTpoeHHE METaIOB IIOCIE BO3BpaTa H
peKkpucTa/UIM3alMi. MeXaHu3M U CTaAuM Ipolecca PEKpUCTAUIM3ALMU. Y CIOBUS peali3aliu
HaIpPaBJIEHHOM KpUCTaJNIM3aLlUN.

4. OCHOBBI TEOPHH CILNIABOB M TEPMHUYECKOH 00padoTKH

YcnoBust TEpMOAMHAMUYECKOTO paBHOBecHs. OnpeeneHne CucTeMsbl, Gpasbl, CTPYKTYPBI.
CMmecH, XUMHUYECKHE COCIMHEHHsI, TBEpAbIC PacTBOPBI, IPOMEKyTouHble (a3bl. [IpaBuio ¢as.
OCHOBHBIE THIIBI JMAarpaMM COCTOSIHUSI JIBOMHBIX CIUIABOB M METOABl MX IOCTPOCHUS.
OBTEKTHUYECKOE U MEPUTEKTHUECKOE NpeBpaiieHus. Buapl nukBannu. ®a3oBble U CTPYKTYpHbBIE
IIPEBPALIEHHS B TBEPJOM COCTOSHUU. DBTEKTOMAHOE MpeBpalieHrue. CBs3b MEXy CBOHCTBaMU
CIUIaBOB M TUIIOM JIMAarpaMMbl COCTOSIHUS. JlMarpaMMbl COCTOSIHUS JKEJI€30-LIEMEHTUT U KEJE30-
rpadut. BnusHue nerupyromMx KOMIOHEHTOB Ha KPUTHYECKHE TOYKH JKelie3a U CTajH,
cBoiicTBa (pepputa u aycreHuta. DazoBble MPEBPALICHUS B CTAJIH MIPU HArpeBe U OXJIAXKJICHHH.
ITporiecc oOpa3zoBaHMsl ayCTEHUTa MPU HarpeBe. MeXaHW3M NPEBPAIICHUN MEPEeOXTaXKASHHOTO
aycreHuTa. M3oTepMuueckue U TEPMOKMHETHMUECKHE AMArpaMMbl. BimsHue cocraBa ctanu Ha
IIpoLIECcC pacnaja aycTeHnTa. Kputuueckasi CKOpOCTh OXJIXKACHUS IpU 3aKanke. MapTeHCuTHOe
IIpeBpalleHe, MeXaHu3M U KuHeTuka. CTpykTypa M CBOMCTBa MapTeHcuTta. BinsHue
nepopManu  Ha MapTEHCHTHOE ImpeBpamieHue. [IpeBpamieHuss mNpu  OTIYCKE CTaJH.
TepMmoauHaMuKa M IPOLECC Koaryysauuu. M3MeHeHue CTpyKTypel M CBOMCTB IIPU OTIIYCKE.
OTmyckHast XpyIKOCTh M CIIOCOOBI e Mpe0TBPaIICHUSI.

S. MeToasl uccie0BaHus CTPYKTYPbI U ()a30BOro cocraBa

Meramnorpaduyeckre u (ppakrorpadpuuyeckue METOABl MCCIEAOBAHMS, ONTUYECKas H
3JIEKTPOHHAsI, B TOM YHCIe AU(PpaKIIUOHHAS MUKPOCKOMHUSA (IIPOCBEUNBAIOLINNA U CKAHUPYIOLTHA
JJIEKTPOHHBIE MHUKPOCKOIBI). PEHTreHOBCKME METOAbl MCCIEAOBAaHUSA: CTPYKTYpPHBIA U
CIEKTPAJIbHBIM METO/IbI AaHATIN3A.

6. Ynpyrue cBoiicTBa MaTepuajioB, INIacTHYecKasi AepopManus 1 Ae)opManMOHHOE
YIIpOYHEHHUe



Mopynp ynpyroctd U €ro 3aBUCUMOCTb OT KPHUCTAJUIMYECKOM CTPYKTYpBhl Marepuaa.
Yipyroe nocieacTsue, yupyrui TiCTepe3tuc, BHyTPEHHEE TPEHUE.

IIpoueccel ckosbkeHUss M JABOWHUKOBaHUsA. KpaeBble, BHHTOBBIE M CMEIIAHHBIE
nuciokaiuu. Bexkrop broprepca. CkonpxeHue U Nepenoia3zaHue auciokanuil. Bzanmonelicteue
IUCTIOKAMK Mexay coboii u ¢ mnpumecaMu. OcoOeHHOCTH JedopMaluud  MOHO- H
MOJUKPUCTAIIIOB. BiusiHMe rpaHUIl 3€peH Ha IUIACTHYECKYI0 J1e(OopMaIMIiOo MOJUKPUCTAIIIOB.
Bnusaue ruractudeckoil nedopmanuyM Ha CTPYKTYpY M CBOMCTBA MaTepuanoB. MexaHH3M
ynpouHeHus. JlepopmannoHHoe ymnpoyHeHHE. YIPOYHEHHE TBEPABIX PACTBOPOB IIPH
B3aUMOJICHCTBUU JUCIIOKALUHI C IPUMECIMU BHEAPECHUS. J(UCIIEpCHOHHOE TBEPICHHUE.

7. Pa3pyuienue MaTepuaJjioB

Bunel paspymeHus marepuanioB. MexaHU3Mbl 3apokaeHus TpemuH. CHIIOBBIE,
neGopMalMOHHBIE ¥ YHEPTETUUECKUE KPUTEPUH JOKAIBHOTO pa3pylieHus. TpemnHoCTOMKOCTb.
[Tomxoapl MEXaHUKH Pa3pyLICHHUs K BHIOOPY KOHCTPYKIIMOHHBIX MaTepHAlIOB, pacyeTy pazMepa
JOMYCTUMOTO JedeKTa M MPOTHO3HPOBAHUIO JOJTOBEYHOCTH. Dpakrtorpadus Kak METOx
KOJIMYECTBEHHOM OLICHKU MEXaHU3Ma pa3pyllICHHUs.

OcHoBHas1 JInTepaTypa

1. MarepuanoBeneHUe W TEXHOJIOTUS MATEepPHAIIOB: [Y4eOHHMK MJisi CTYJIEHTOB BBICIIUX
y4eOHBIX 3aBEACHMIA, 00ydYaOMUXCs M0 MAITUHOCTPOUTENBHBIM crienuanbHocTsM| / T
I[I. ®erucoB [u ap.] ; MockoBckuil aBuanuoHHbIM HHCTUTYT (HanmonanbHbIM
HCCIIeIOBaTeNbCKU yHUBEpcUTET) ; mof pexd. I'. 1. detucoBa .— 7-e usn., mepepad. u
non. — Mockaa : FOpaiit, 2015 — 767 c. : uin.

2. CamynoB, C. B.Marepuanoseaeane [Dnekrponnsiii pecypc]: / CamynoB C.B. —
Mockaa: Jlans, 2015 .

3. MarepuanoBeeHue B MAIIMHOCTPOCHMM: [y4yeOHUK IS CTYIEHTOB (OTpacib
MammHocTpoeHue)"| / A. M. AnackuH [u np.] .— Mocksa : FOpaiit, 2014 .— 535, [1] c. :
WL

4. AnpackuH, A. M. MaTtepuanoBeieHUE U TEXHOJIOTHS MAaTepHANIOB : [yueOHoe mocobue] /
A. M. Anackun, B. M. 3yeB .— 2- e u3n. — Mocksa : POPYM: UHOPA-M, 2014 —
336¢.

5. MarepuanoBeqeHUe U TEXHOJIOTHS MATEPUANOB : [y4eOHUK IJIsi CTYJIEHTOB BBICIIUX
y4eOHBIX 3aBEACHMIA, 00ydYalOMUXCs M0 MAITUHOCTPOUTENBHBIM crenuanbHocTsM| / T
I[I. ®erucoB [u ap.] ; MockoBckuil aBuanuoHHbIM HHCTUTYT (HanumonanbHbIM
UCCIIeIOBATEeNbCKH yHUBEpcUTET) ; mof pend. ['. 1. detucoBa .— 7-e usn., mepepad. u
non. — Mockaa : FOpaiit, 2014 — 767 c. : ui.

6. bonpapenko, I'. I'. MarepuanoBenenue: [yueOHHUK 1151 OaKkanaBpoOB, CTYJCHTOB BBICIIMX
yueOHBIX 3aBeICHUH, 00yUYaloONMXCs M0 CreuaabHOCTH "Yrpasienue kayectBoM"| / I'.
I'. boupapenko, T. A. Kabanosa, B. B. Peibanko; mox pen. I'. I'. bounapenko .— 2-e us.
— Mockaa : FOpaiir, 2013 .— 358, [2] c. : ui.

7. Apzamacos, B. b. MarepuanoBenenue: [y4eOHMK A1 CTYACHTOB BBICHIMX Y4YeOHBIX
3aBe/leHUH, OOy4alomMXCsi 1O MAIlIMHOCTPOUTENbHBIM Hampaienusm| / B. Bb.
Apzamacos, A. A. Uepenaxus. M.: Axkagemus, 2013. -170 c.

8. MarepuanioBe/icHHEe U TEXHOJIOTHs MaTepuaioB : [yuyeOHOe mocoOue st TMOATOTOBKH
OakanaBpoB TexHUYEeCKMX HampasneHuii| / A. W. bareimeB u ap. ; mox pen. A. W.
bateimiea, A. A. Cmonbkuna .— M. : UHOPA-M, 2013 .— 287, [1] c. : ui.



10.

10.

TexHONOrHs KOHCTPYKIMOHHBIX MaTepuanoB : [yyeOHoe mocobue [uis CTyICHTOB
BBICIIMX Y4YeOHBIX 3aBelCHUH, OOydYalomMXCsl 10 HAaMpaBICHUSIM MOJITOTOBKH
OakamaBpoB ©  MaructpoB  "TexHosnorus, oO0OpyAZOBaHHME ¥  aBTOMAaTH3alHA
MAIIMHOCTPOUTEIbHBIX ~ MPOU3BOACTB" M JUIUIOMHPOBAHHBIX  CHEIHMAJIHCTOB
"KOHCTpYKTOPCKO-TEXHOJIOTHUECKOE obecrieueHue MalIMHOCTPOUTEIBHBIX
npousBoacTB"] / B. I1. I'myxoB [u np.] ; mox obur.pen. B. JI. TumodeeBa .— 3 -e uzn.,
uctp. u fon. — Mocksa : UHOPA-M, 2014 .— 272 c.

TexHOJOrHs KOHCTPYKIMOHHBIX MAaTe€pHajoB: Y4YeOHHK: [AJs CTyA. BY30B, OOydY. IO
MAaIIMHOCTPOUTENbHBIM HampasienusiM] / B. A. Kysnenos [u ap.] — Mocksa
Axanemus, 2013 .— 336 ¢c.; 21 cMm

JlomoJIHUTeIbHAS JIUTepaTypa

Jlaxtun, }O. M. MarepuanoBenenue: [yueOHuk mis By3os]| / FO. M. Jlaxtun, B. IL
JleonTheBa. M.: U3parensckuii jom Anbsgac, 2009. - 528 c.

Ombu M.®. KoHCTpyKIIMOHHBIE MaTepuaibl: MOJHBINA Kypce / M. Ombwu, . J[xoHc; nep.
3- ro anrn. u3a. nox pen. CJI. baxenosa. Jlonronpyausiit: Matemnekr, 2010. -671 c.

Bpannon /[. MukpocTpykTrypa mMaTepuanoB. MeToasl ucciefoBaHust U KoHTpoius / Jl.
Bbpannon, V. Kamnan; nep. ¢ anra. Ilox pen. C.JI. baxxenosa. M.: Texnocdepa, 2006. -
377 c.

Cunpo /I. Ananutuydeckas mpocBeyMBaromas 31ekTpoHHas Mukpockomnus /. Cungo, T.
Ouwuxkaga; niep. ¢ aura. C.A.MBanosa. -M.: Texnocdepa, 2006. -249 c.

I'ennep FO.A., Paxmrant A.I'. Marepuanosenenue.- M.: Metannyprus, 1989.

Hosuxos U.U., Pozun K.M. Kpucramnorpadus u neekTsl KpUCTAUINIECKON peIIeTKH. -
M.: Mertamnyprus, 1990.

Jlupmun, b. I'. Meramnorpagusi: yuyeOHUK UIi METAJUTyPrHUECKUX CHEIHaIbHOCTEH
By30B / b. I'. JIuBmmn .— 3-e u3n., nepepad. u gon. — MockBa : Metamutyprus, 1990 .—
333 c.:mL

IMapron , B. 3.Mexanuka paspymenuss : Ot Teopuu K mnpaktuke / Bnaaumup
3anmanosud [laptron .— Mocksa : Hayxka, 1990 .— 239 c. : un.

KomaueB, b. A.MerannoBenenne u TepMmudeckas oOpaOOTKa IBETHBIX METANIOB U
CIUIaBOB : [y4eOHMK JJIsi CTYACHTOB BBICIIMX YYEOHBIX 3aBEICHUI, 00y4aroUIMXCs MO
creuuanbHocTH "MeTansioBeZieHne W TepMuueckas obOpaborka meramios"] / B, A.
Komnaues, B. U. Enarun, B. A. JIluBanoB .— U3n. 4-e, nepepab. u gon. — M. : MUCHUC,
2005 .— 432 c. : un.

Kamnmucrep, V. 1. MarepuanoBefeHue: OT TEXHOJOTMM K MPUMEHEHHUIO (METaJlIbl,
kepamuka, monuMmepsl) = Fundamentals of Materials Science and Engineering /
Yuneam/l. Kamnucrepmi., Ipsun/lx. PerBuy .— IlepeBoa ¢ aHrnuiickoro 3-ro u3aanus
nox pex. npod., A-pa ¢puz.-mat. Hayk A. . Mankuna .— CII6. : M3a-so HOT, 2011 .—
896 c.:mm. ;26 cm .
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