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1. TeopeTrnyeckue 0CHOBbI MAaTEPHAJIOBEICHHS

1.1.Cmpoenue u ceoiicmea mamepuanos.

Crpoenne atomMa u mnepuopuyeckas cucreMa »siemeHtoB JI.M. Menneneesa.
ONeKTpoHHAs CTPYKTypa. THIBI MEXaTOMHBIX CBs3€l B Kpucramiax. Kpucramimaeckoe
CTPOGHME TBEPAbIX Tel. THIBl  KPUCTAUNIMYECKUX  PEIIETOK METANIOB M HX
XapakTepUCTUKa. PealbHOE CTpOEHHME METANIMYECKMX M HEMETAUNIMYECKHUX KPUCTAJLIOB.
AHnu30Tponus CBOMCTB KpHCTAILIOB. J[eeKThl KPUCTATIINYECKOTO CTPOCHHS: TOYEUHBIE,
JNMHENHbIE, TOBEPXHOCTHBIE M OOBEMHBIE. JIMCTOKAMOHHAS CTPYKTYypa M MPOYHOCTD
metaiuioB. @yinepeHsl 1 HaHOTPYOKH. HaHocTpykTypHOE cTpoeHue Bemiects. [Iporecch
CaMOOpPTraHM3allii AUCIOKAMOHHOW M (DpaKkTanbHOM CTPYKTYp MAaTEpHANOB C MO3HIIHIL
CHHEPreTHKN.

1.2. Ocnoewt 31eKmponHoll meopuu meepovix mel.

3oHHas Teopus TBEPAbIX Ted. CBA3b GU3MUECKUX CBOKMCTB C TMOBEJICHUEM 3JIEKTPOHOB.
TennonpoBOHOCTb, 3NEKTPONPOBOJHOCTh M 3JICKTPOHHAS TEMJIOEMKOCTh METAJJIOB.
TepmonnekTpoHHas IMUCCHSL. CBepXmpoBOAUMOCTb.  JJIEKTPOHHOE  CTPOCHUE
TIOJTYIIPOBOTHUKOB U IUDJIEKTPUKOB. MarHuTHbIE CBOWCTBA MaTepuUasoB. J[MaMarHeTusm,
TapaMarHeTHsM, peppoMarHeTu3M.

1.3. @opmuposanue cmpykmypsl memanna npu Kpucmaiiu3ayuu.

ArperaTHble COCTOSIHMSL BELIECTB. JHEPreTUYECKHE YCIOBUS M TEPMOJMHAMUKA
nporecca KPHCTaJUTN3ALNH. Camonpon3BosbHast 1 HECaMONpOU3BOJbHASL
kpuctaumzanus.  ®Dopma  kpucrawmueckux oOpazoBanuil.  CrpoeHue CIINTKA.
[Torumopduzm. Marnuthsle mpeBpamenus. AMoOppHOe coCTOsIHUE METaI0B. AMOp(hHbIE
CILIABBL.

1.4. Cmpoenue naacmuyecku 0eopmuposanHvix Memanos.

CTpyKTypHBIE H3MEHEHHS B METAlUIaX B VYCIOBUSX XOJNOAHOM W TropsAdYei
miactudeckor nedopmarmu. Temmeparypa pekpuctamummzanud.  CTpoeHHe METalioB
TocCJe BO3BpaTa U PEKPUCTAIN3ALNKA. MeXaHu3M U CTaJNK IPOLECcCa PEKPUCTAILIU3ALMN.
VYcnoBus peanu3anyy HalpaBIeHHONW KPUCTAIUTU3ALIH.

L.5. Ocnoevt meopuu cnnasos u mepmuyeckoii 00padomku.

VcnoBus  TepMOAMHAMUYECKOTO —paBHOBecus. OmpenencHue CUCTEMBI,  (a3bl,
ctpykTypel.  CmecH, XUMHYECKUEC COCTMHCHMS, TBEP/IBIC PacTBOPHI,
npomexyTtounsie (asbl. [IpaBuio ¢as.

OCHOBHBIE THTIBI JUArPaMM COCTOSHHUS JIBOMHBIX CIUIABOB M METOJIBI X TIOCTPOCHHS.
DBTEKTHYECKOE U MEPUTEKTHYECKOE MPeBPaIeHNs. Buibl TUKBAIHH.
da3oBble M CTPYKTypHBIE TPEBPAIICHHS B TBEPAOM COCTOSHUM. BTEKTOMIHOE
npeBpainenne. CBA3b MEXKIy CBOMCTBAMH CIUIABOB M THUIIOM JWArPAMMBbI COCTOSHHSI.

JlnarpaMMbl ~ COCTOSHHSL ~ JKENE30-IEMEHTHT W Jkele3o-rpadutr.  Biumshue
JIETHPYIONMX KOMIIOHEHTOB Ha KPUTUUECKHME TOUKH JKeJe3a M CTalu, CBOMCTBa (epputa u
ayCTEHHUTA.



dazoBble TpeBpalieHUs B CTalU MpH Harpee W oxnaxaeHuu. [Ipouecc obpasoBanus
ayCTEHUTa TIIpH Harpee. MexaHu3M TNpeBpalCHUN TEPeoXNaxIeHHOTO ayCTEHUTA.
N3oTepMudeckue U TEPMOKMHETUUYECKHE AMarpaMMbl. BiusHume cocraBa cTamu Ha
mpolecc  pacmaja — aycTeHuTa. Kputudeckas CKOPOCTb OXNaXIECHUS IpPH 3aKajke.
MapreHcuTHOE mHpeBpaiieHue, MexaHu3M M kuHeTuka. CTpykTypa W CBOMicTBa
MapTeHcuta. BrusHue neopmaiuy Ha MapTeHCUTHOe npeBpaiieHue. [IpeBpamenus npu
OTIycKe cTany. TepMoAnHAMKKA U TIpoLiece Koaryasiiuuu. M3MeHeHne CTpyKTypsl U CBOMCTB
npu otmycke. OTIyCcKHas XpyIKOCTb ¥ CIOCOOBI €€ MPEeJOTBPALIECHHUSL.

2. MeTozbl HecIe10BAHMS CTPYKTYPbI H (PU3HYECKHX CBOMCTB MAaTEPHAJIOB

2.1. Memoowt uccneooeanusn cmpykmypol u (paz06020 cocmaea.

Metamnorpaduueckie u (pakrorpaguueckue METOIbI HCCIEIOBAHUSA, ONTHYECKAS
M DJEKTPOHHAs, B TOM 4YHCIE JUPPAKIMOHHAS MHUKPOCKOMHUS (TPOCBEUMBAIOIINN U
CKQaHUPYIOIIUK 3NEKTPOHHBIE MHUKPOCKOMbI). PEHTreHOBCKHE METOIbl HCCIEI0BAHMS:
CTPYKTYPHBII U CHEKTPAJIbHBII METO/IbI aHANIN3A.

2.2. Memoowt uccneoosanusn (usuveckux ceoiicmeé u (pazoevix npeepauieHuil 6
Memannax u cniasax.

MarauTHeIl ¥ JNEKTPUUECKHA METOJbI aHaimm3a (a3oBBIX M CTPYKTYPHBIX
npespamiennd. Meron tepmo 2.J[.C. Merox snepHOro MarHWUTHOro pesoHanca. Merox
SIEPHOTO FaMMa PE30HAHCA.

2.3. Quzuueckue mMemoovl Hepaspyuiaroue0 KOHMpoa 0eheknos mamepuaos.
VabTpasBykoBas jaedextockomnus. PeHtreHoBckas u ramma-aedexrockomus. Mertoa
BUXPEBBIX TOKOB. MarHuTHas U TemioBas 1e(eKTOCKOMHUSL.

3. MexaHn4eckne CBOHCTBA MATEPHAJIOB U METOAbI HX ONPe/ieJeHusl

3.1. Cxemvl HanpasHCeHHO20 U 0ePHOPMUPOBAHHO20 COCHOAHUIL MAMEPUATIOE.
[Inockoe u oObeMHOe HampsbkeHHbIE —cocTosHus. [lmockas — medopmarus.
Konnenrpanus HanpsbkeHuid. OCTaTouHbIC HANpPSOKEHHS, OMpeeieHue, Kiaccupukaus.

3.2. ¥Ynpyaue ceoiicmea mamepuanos.
Mozysb yIpyrocTé ¥ €ro 3aBUCHMOCTh OT KPHCTAIMYECKOH CTPYKTYpPBI MaTepHana.
Vnpyroe nociencTBue, ypyruid TUCTepe3nc, BHYTPEHHEE TPEHHUE.

3.3. ITnacmuueckas oeghopmauus u degpopmayuontnoe ynpoutenue.

[Iporiecchl cKoJMbkKEHUS W JBOMHMKOBaHMS. KpaeBble, BUHTOBBIE U CMEIIAHHBIE
nucnokauu.  Bektop  broprepca.  CkoibkeHue ¥ TEpENoji3aHUE AUCIOKAIHUIL.
B3aumoneiictBie  gucnokaumii  Mexamy cobod u ¢ mpumecsimu. OcoGeHHOCTH
negopMalii  MOHOKPUCTAUIOB W TOJNMKPUCTAUIOB.  BiusHue TpaHuIl 3epeH Ha
ITacTHYeCKylo JaedopMaruio MoMuKpucTaioB. JluckiuHanuu. CBepXMIaCTHIHOCTD.
BrnusHue mnactuueckoit medopmanuu Ha CTPYKTYPY W CBOWCTBA MaTepHasioB. MexaHu3M



ynpouHeHus. JepopmannonHoe ynpoyHeHHe. YHPOYHEHHE TBEPABIX PACTBOPOB MU
B3aUMOJICUCTBUU AUCIOKALMN C NPUMECAMU BHEAPEHUA. [IUCTIEpCHOHHOE TBEPIACHHUE.

3.4. Pazpywienue mamepuanos.

Bunbl paspymienust martepuanoB. MexaHuzMmbl 3apoxkiaenuss TpeuiuH. CHUIIOBbIE,
neGopManMoOHHBIE W DHEPreTMYECKWEe  KPHUTEPHH  JIOKAJIBHOTO Pa3pyIICHHS.
TpemunoctoiikocTh. [logXompl MeXaHWKH paspylIeHHs K BBIOOPY KOHCTPYKIIMOHHBIX
MaTepuaioB,  pacueTy  pasMepa  JIOMyCTUMOro  jedekTa ¥ TMPOTHO3UPOBAHHUIO
nonroBedHocTd. Dpaktorpadums Kak METOJ KOJMYECTBEHHOM OICHKHM MEXaHH3Ma
paspylieHus.

3.5. Mexanuueckue ceolicmea mamepuanog u Menoowvl ux onpeoeneHus.

Knaccudukanus MeTONOB MEXaHHYECKHX WCHbITAHUN. 3HAYEHHE MEXaHUYECKHX
XapaKTepUCTUK B MaTepUANOBEJCHUU. MeXaHWMYeCKHE CBOWCTBA, OINpEAENseMble TpH
CTaTMYECKOM HarpykeHuu. VICTibITaHWs Ha pacTSKeHHE, CKaThe, W3TH0, KpydeHue,
TPEMIMHOCTONKOCTh. BinsiHUEe NEerupoBaHus, CTPYKTYypbl KOHLEHTPATOPOB HAIMpPSHKEHUM
1 MacIiTabHoOro (hakTopa Ha XapaKTEePUCTUKU MEXaHUUECKUX CBOMCTB.

MexaHuueckue CBOWCTBA, OMpeesieMbIe IPH TMHAMUYECKOM HarpyxeHuu. BnusHue
CKopocTH JeOpMHUPOBaHUS HA XaPAKTEPUCTHKU MPOUYHOCTH M MIIACTUYHOCTH.

JluHamMu4eckue WCHBITAaHAS Ha u3rud 00pasnoB. YjpapHas BS3KOCTb. MeTompl
ONpe/IeNeHNs yIapHO! BA3KOCTH M €€ COCTaBJIAIOLINX.

MexaHuueckue CBOWCTBA, ONpeAeNseMble MpPH  LUKINYECKOM  HArpyKEHHH.
VYcranoctb, AMarpaMMbl YCTalOCTH, MPEAEN BBIHOCAMBOCTH. MasouukioBas u
MHOTOLIMKIIOBAst ycTanocTb. Ilpuposma ycTanocTHoro paspyueHus. BiusHue pazinnyHbix
(akTOpOB Ha COMPOTHUBIEHHUE YCTANOCTH.

UcnbiTaHus Ha TBEPAOCTh BAABIMBAHMEM U LapamnaHueM. TpuOOTeXHUYECKUEe
MCTIBITAHHS.

3.6. ITosedenue mamepuanos noo Ha2py3Koil nPU OXAAHCOEHUU U Hapeae.

[ToBeneHne Marepuasos Mo HATPY3KOU IPH OXJIAKACHUM OT KOMHATHBIX TEMIIEPATYP
J0 KPUOTEHHBIX. XJAJOCTOMKOCTh W KPUTHYECKAas TEMIEparypa XpPYNKOCTH, METOMbI
onpenenenus. [loBeneHne MarepuanoB IOJ HAarpy3kod IIPH HAarpeBe OT KOMHATHBIX
TEMIIEpaTyp 10 TEMIEpaTypbl PEKpHCTAUIM3alUud ¥ Bbilie. CHHEIOMKOCTh M TEIIOBas
XpynkocThb. JKapoCTOMKOCTh M KapOmpo4YHOCTh. l[lonm3ydecTsb, muarpaMmbl MOJA3Y4ECTH,
Npenen TOoN3ydyecTH. Teopus PpEKPUCTAIIM3ALMOHHON —ION3YYECTH. JlnuTenbHast
NPOYHOCTh, AMArPAMMBl UIUTEJILHOM TPOYHOCTH, MPEAEN UIUTENbHOM TMPOYHOCTH.
Mexanusm  XpymKOro  paspylleHHs TP MNOJ3YYECTH. Penmakcaumus HanmpsKEeHWH,
JMarpaMMbl peNlakcalid, pelakcalMOHHAs CTOMKOCTh.  BnusgHue  jnerupoBaHus U
CTPYKTYpbl Ha XapaKTEPUCTHKHU KaPOMPOYHOCTH MATEPUAIIOB.

3.7. Bo3aeiicTBHe BHEIIHEI cpeibl.

AncopOioHHBIe TIpOTIecChl Npu AeopMali ¥ pa3pylieHnH METauioB. DhQeKT
Pebunnepa. BnusHue mMOBEPXHOCTHO AaKTHBHBIX CpPE HA MPOYHOCTh METAIIIOB H
CIUIABOB. 3aKOHOMEPHOCTH OKHCIIEHHsS MeTamioB. Kopposus MeTaaioB W CIUIaBOB MOJ
HanpsokenneM.  KopposumoHHoe — pacTpeckuBaHume.  MEXKPHCTAIUTUTHAS — KOPPO3HSL



ConpoTHBISIEMOCTh MaTEPUAIOB KABUTALIOHHOMY M 3PO3MOHHOMY pa3pylleHuto. Biusaue
paMaliOHHOTO 00Jy4YeHNUs] HA CTPOEHHE U CBOMCTBA MaTEPUAIIOB.

4. TexHoJI0THsl, XMAMHKO-TePMUYECKOH TePMOMeXaHHYECKOl 00padoTKH U
MOBEPXHOCTHOI0 YIPOYHEHHS] MATEPHAJIOB

4.1. Tepmuueckasn oopadbomka cmanu.

OcHoBHBIE BUIBI TepMUUYECKOW 00paboTkM cTaqu. Bpibop Buaa TepMHUYeCcKOH
00pa0OTKM B 3aBUCUMOCTH OT HA3HAUEHHS HM3ENUA M YCIOBHH €ro JKCILTyaTalHH.
BiusHue tepmuueckoil 00paOOTKM Ha CBOWCTBA KOHCTPYKIMOHHBIX CTalled M CBapHBIX
COCIUHCHUN.

4.2. Xumuko-mepmuueckas oopadomxa.

O6mue 3akonomepHocTH. LlemenTanus ¢ mocnemyromell TepMudeckoir 00paboTKOM.
AsotupoBanue. BiusHHe IEerupylOmUX KOMIIOHEHTOB HA TOJIIMHY, TBEPAOCTh H
M3HOCOCTOMKOCTh a30TUPOBAHHOTO cliosi. CTPyKTypa M CBOMCTBAa a30THPOBAHHOW CTaIH.
Hutponemenranust cramu. Juddysrnonnas MeTaau3anus: aTiTHPOBaAHUE, XPOMUPOBAHHE,
CUJIMIIUPOBAHKUE U T.. MHOTOKOMIOHEHTHbIE TOKPHITHA. Juddy3unoHHOE  HACBIMICHUE
B HOHHU3UPOBAHHBIX TA30BBIX Cpeiax.

4.3.Tepmomexannveckast 00padoTka.

OcHOBHbIE BH[BI: TIPEIBAPUTEINIbHASA BBICOKOTEMIIEPATYPHAs, HU3KOTEMIIEpAaTypHas.
CtpykTypa U CBOMCTBa MaTepuajoB MOCIE TEPMOMEXAaHUYECKOH 00pabOTKH.

[ToBEpXHOCTHOE =~ yNpPOYHEHWE METAJJIOB W  CIUIABOB  MyTEM  BO3JEHCTBHSA
KOHLEHTPUPOBAHHBIX TMOTOKOB HHEpruu. I[OBEpXHOCTHOE JETMPOBAHUE WU TEPMUUECKAs
00paboTKka Mpu JIa3epHOM M 3JNEKTPOHHO-TYYEBOM Harpese.

[ToBepXxHOCTHOE  YNPOYHEHHE METAIOB M CIUIABOB  MYTEM  BO3JCHCTBHS
ractudeckon nepopmanu. Gusnueckas cymHocTs nporecca. Poib octaTounsx
Hanpsbkenui. Obnactu npumenenus. Jlegopmarus uzaenuit mpu ux o0paboTke 1 CrocoObl
ee peaynpexRICHHUSL.

S. MeTtanpl ¥ CIUIAaBbI B MAIIMHOCTPOCHUH

5.1. KoncmpykyuonHnasa npouHocms Mamepuanos.
Kputepun mpoyHOCTH, HAAEKHOCTH, TOJITOBEYHOCTH M M3HOCOCTOMKOCTH. MeTompl
TIOBBINICHHUS KOHCTPYKI[MOHHOM TTPOYHOCTH.

5.2. Koncmpykuyuonnule yenepooucmoie u 1€2upo6anHle Cani.

TpeGoBanus, mpexbsBisieMble K KOHCTPYKIIMOHHBIM CTajsiM. MeTamypruyeckoe
kadecTBo cTanedl. Kmaccudukauus yrnepoaucThix cTanedl 1Mo KauecTBY, CTPYKType U
obnactsaM mpuMeHeHus. BrusHue yriepoja W mpuMeceld Ha CBOWCTBA  YTJIEPOIHMCTHIX
craneil. YTIepOAUCThIe Ka4eCTBEHHBIE CTAJIM.

ABTOMATHBIE CTANH. YTIEPOJIUCTHIE HHCTPYMEHTAbHBIEC CTAIH.

JlerupoBanHble cTanu. BiugHue JETUpPYOIMX KOMIIOHEHTOB M IPUMECEd Ha
JUCIIOKAIIMOHHYI0 CTPYKTYpy W CBoiicTBa cranedl. Kmaccudukamus u MapKupoBKa



JNerUpoBaHHbIX crajeil. LleMeHTyeMble (HUTPOLEMEHTYEMBbIE) JIETUPOBAHHBIE CTAJI.
VnydmaeMmsle  serupoBaHHble  cranu.  [IpykuHHBIE cTamym  oOLIEr0 Ha3HAYEHHS.
[ITapukonoamunHUKoBbIE cTany. M3HococTolKYE CTalH.

5.3. Bvicokonpounsle mapmencumnocmaperoujue cmaiu.

[Ipunnunel gerupoBanus. MapTeHCUTHOE MpeBpaleHue. BiusHue nerupyromumx
3JIEMEHTOB Ha KMHETHUKY (Pa30BbIX MPEBpAILICHUI 1 0COOEHHOCTH TEPMUYECKONH 00pabOTKH.
OKOHOMHOJIETHPOBAHHBIE MapTEHCUTOCTAPEIOIINE CTaJIN. CaoiicTBa
MapTEHCUTHOCTAPEIOIIUX CTaNECH 1 001aCTH IPUMEHEHHUS.

5.4. KoncmpykyuonHvie u KOppo3uoHHOCmoKue cmanu.

OOmue NPUHIMIBL JIETUPOBAHMSA M CTPYKTypa  KOPPO3MOHHOCTOMKHX CTajei.
XpOMHCTBIE, ~ XPOMOHHKEJEBbIE,  XPOMOMAPraHLIEBOHUKEIEBbIE U XPOMA30TUCTHIE
AYCTCHUTHBIE CTald. BBICOKOJIEIMPOBAHHBIE KHCIOTOCTOWKHME cTand. JKapocTonkue u
OKaJIMHOCTOMKHE CTAJIH.

5.5. Kaponpounvie cmanu u cniagel.

[IpuHUMIBI IETMPOBAHUS >KAPONPOYHBIX CTAlell M CIUIABOB. YHPOUHSIONME (a3bl.
JKaponpounsle cTanm MNEPIUTHOTO M MAapTEHCHTHOIO KiaccoB. JKapormpouHble CTalu
ayCTEHUTHOTO KJ1acca ¢ KapOUIHBIM M MHTEPMETAIUTUAHBIM YIpouHeHHeM. JKaponpodHble u
’KapOCTOMKNE HUKEJNEBbIE CIUIABBL. TepMuueckas 00pabOTKa KapoNpOYHBIX HHUKEIEBBIX
cruiaBoB. TyromnaBkue MeTaulbl M CIUIaBbl Ha uX ocHoBe. OOnacTd mnpuMEHEHus B
MAIIMHOCTPOCHHUH.

5.6. Hncmpymenmanshsle cmanu.

Knaccudukanus HMHCTpyMEHTANbHBIX CTajledl MO TEIIOCTOMKOCTH, CTPYKTYpe U
obmacTiM mpuMeHeHHs. bBbicTpopexymas cTaaib U OCOOCHHOCTH €€ TEepPMUYECKON
o0paboTku. IlITamnoBeie ctamu 1t 1eOpMUPOBaHKS B TOPSYEM U XOJOJAHOM COCTOSHUH.
Cramu ist GopM JUThS TIOJ] 1aBICHUEM U ITPECCOBAHUSL.

5.7. Uyzynol.

CBoiicTBa W Ha3Ha4Ye€HWE YYT'YHOB, NPHUHIUNBI Kiaccudukaruu. bensie, cepsie,
BBICOKOTIPOYHBIE M  KOBKME 4YyryHbl. (Da3oBble MpeBpamieHUs MpPH TEPMUIECKON
00pabotke uyryHa. [[pumeHeHne B MaIIMHOCTPOCHHH.

5.8. Ileemnvie memannvl u cniagol.

AmomuaniA ¥ ero  cmiaBel.  Knaccudukaius — aqrOMHHMEBBIX — CILIABOB.
JlepopMupyeMble  allOMUHUEBBIE — CIUIaBbl.  JIUTEWHBIE  allOMHUHMEBBIE  CILIABBL
Ocobennoctu  Tepmuueckoit  00paboTku.  CrieueHHblE — AIOMUHUEBBIE  CILIABBL
Texunomornueckre n MexaHudeckue cBorctBa. OOTACTH TPUMEHEHWE ATIOMUHUS U €T
CILIaBOB.

Marnnii u ero cmiaBel. Knaccudukamus marHueBsX craBoB. [legopmupyembie u
JUTEHHbIE CIUIaBBl. TepMudeckas 00pa0OTKa MAarHMEBBIX CILIABOB. 3aIllUTa MAarHUEBBIX
CIUIaBOB OT KOPPO3HUH.



Menp m ee cmmaBbl. BrimsgHume mnpumecen Ha CTPYKTYpy M CBOWCTBA MEHM.
Knaccugukamus memnbix cmiaBoB. Jlatynu, ux cBoiictBa. CTpoeHne M CBOMHCTBa
OJIOBSHHBIX, AQJFOMUHUEBBIX, CBUHIIOBBIX, MAapraHLOBUCTBIX U OEpUIIHEBBIX OPOH3.
Mennonukenesble cruiaBbl. O61acTH MPUMEHEHHS MEH U €€ CILIABOB.

Turan wu ero crasbl. Kiaccudukauus nerupyromux 3JIEMEHTOB U TUIIBI CILUIABOB
TUTaHa. MexaHnyecKue, TEXHOJOTMYECKHE M KOPPO3HOHHBIE CBOMCTBA THUTAaHOBBIX
ClulaBoB.  BojopopHas — XpyNKOCTh  TUTaHOBBIX  CIUIaBOB. KOHCTpYKLIMOHHBIE U
’KapoIpoYHbIe CIIaBbl TUTaHA. OCOOEHHOCTH TEPMUUECKON 00PaOOTKH.

[lvHK, cBHHEL, 00BO U MX CIUIaBbl. [Ipummon Ha OMOBSHUCTON U CBUHLIOBOM OCHOBAX.
AHTH(DPHUKINOHHBIE CIUIABBL.

5.9. Memannwt u cniagwl ¢ 0codvIMU C8OTICMEAMU.

MarunutHeie Matepuansl. Knaccuukanys MatepuanoB MO0 MarHUTHBIM CBOMCTBAM.
KpuBas  HamarnmumBanus.  [lpomeccel,  mpoucxondmue  Ipd HaMarHWYMBaHUU
MOHOKpHCTAJUIa. HH3KOYacTOTHBIE M  BBICOKOYACTOTHBIE MATHUTOMSATKHE MAaTepUaIbL.
MarnutorBepabie aeGopMupyemble, JUThIE U CHIEUCHHBIE MATEPUAIBL.

Marepuansl ¢ 0cOObIMH TEIJIOBBIMHU U YIPYTUMH cBOWcTBaMU. CILIaBbl € 3a1aHHBIMU
KO3((DHUIMEHTOM TEIIOBOTO PACIIMPEHUs MW MOAYJIEM YHpyrocTd. IIpoBoJHHKOBBIE U
TIOJTYIIPOBOJHUKOBBIE MaTepHaibl. JJNEKTPOIPOBOJHOCTh TBEPABIX Ted. MaTepuaisl
BBICOKOM  IIPOBOAMMOCTH: IPOBOJHMKOBBIC, IIPUIIOH, CBEPXHPOBOJHUKU. CIUIaBbl
TOBBIILIEHHOTO 3NIEKTpoconpoTuBiaeHus. KoHTakTHble Marepuanbl. [lodympoBOAHUKOBBIE
matepuanbl. CrtpoeHne u  cBoicTBa. Kpucramiopusmueckue METOAbl  MOMYYEHHS
CBEPXYHCTBIX MATEPUANIOB.

JlernpoBaHue NOMYIPOBOAHUKOB. Marepuansl aTOMHOM TeXHUKH. KOHCTPYKIIMOHHbIE
matepuainbl. SAnepHoe roprouee. Temnonocurenu. Marepuansl, obnajgatoume 3dpekTom
namatd  Qopmbl.  Knaccudukanums, crpykrypa, (H3MKO-MEXaHUYECKHE CBOMCTBA.
[IpuMeHenye B MalInHOCTPOEHUH.

6. Hemerauinyeckne MaTepuajibl B MAIIMHOCTPOCHHH

6.1. [lonumepsl u nnacmuueckue mMaccol.

Knaccudukaiys u cTpykTypa MOJMMEPHBIX MatepuanaoB. MonekynspHas CTpyKTypa
MoJauMEpoB. Teopur pocTa MOMUMEPHBIX KpUCTAIOB. OCOOCHHOCTH MEXaHUYECKHX
CBOWCTB MOJUMEPOB, OOYCIOBJICHHBIE HX CTpOEHUEM. PenakcaiyioHHbIe CBOWCTBA.
Bsi3koe TeueHne pacTBOPOB U PACILIABOB MOJIUMEPOB.

Crapenue u craOwin3anus TOIMMEPOB. THITBI pa3pylIeHHs MOJUMEPOB. BiusHue
BHEIIHUX (AaKTOpPOB Ha Tporecc paspymeHus. Dusnko-mexaHuueckue, ajJre3MoHHbIE,
(QpUKIMOHHBIE, AHTUKOPPO3UOHHBIE, JUANEKTPUUECKAEC CBOWCTBA MOIMMEPOB, METOJIBI
uccnenoBanus 3THX cBoMcTB. CocTaB, Kiaccu(uKalus U CBOWCTBA IMJIACTUYECKUX Macc.
[[nacTMaccbl Ha OCHOBE  TEPMOIUIACTMYBIX U TEPMOPEAKTUBHBIX  TOJMMEPOB.
OtBepauteny, HANOIHUTENN, 1acTH(HHUKATOPHI, KaTalu3aTopbl, TIUTMEHTHI,
HMHTHOUTOPBI.

Metozapl mepepaboTKy MmIacTMacc B W3Aeus. Marepuanbl, TEXHOJIOTHS H
000pyI0BaHUE IS TIOTYYESHHS MOJTMMEPHBIX TOKPHITHIA.



6.2. KoMno3numuonHbie MaTepUaJIbI.

[IpyHIMIBI  CO3MAHMS M OCHOBHBIE THIIBI KOMIIO3MIIMOHHBIX — MAaTEpHAJIOB.
KoMmmo3unmonnble Matepuaisl ¢ HYJIb-MEPHBIMA W OJHOMEPHBIMH HAIMOIHUTEISAMHU.
OBTEKTHYECKHE  KOMIIO3UIMOHHBIE — Marepuanbl. KoMIO3uIMOHHbIE MaTepHaibl Ha
HeMETANINYEeCKO OcHOBe. MexaHWYecKHe CBOICTBA KOMIO3MIMOHHBIX MAaTepUAIOB,
MozenupoBaHue Ha OBM paspyiieHus KOMIO3UIMOHHBIX MaTepPUaNoB C HCIOIb30BAHUEM
CBOMCTB ~ apMHpYIOIIMX BOJOKOH, OOBEMHOM 107U W CBOMCTB MaTpHIbl. MexaHu3m
paspymenus. OCHOBBI pacueTa Ha MOPOYHOCTb  M3ACTUMH U3 KOMIO3HIMOHHBIX
matepuanoB. CrnocoObl KOMIBIOTEPHOTO MOJAEIMPOBAHUS COCTaBa, CTPYKTYpPhI, CBOMCTB
M Tpollecca paspylICHUs KOMIO3UIIMOHHBIX MatepuanoB. OOmacTd M TEpPCHEKTUBBI
MPUMEHEHUS KOMITO3UIIMOHHBIX MaTEPHATIOB B MAIIMHOCTPOCHUH.

6.3.Pe3unosvie mamepuansl.

CocraB u kinaccudukanys pe3rH. TeXHONOTus MPUTOTOBICHHUS PE3UHOBBIX CMEced U
GopmupoBanus aeTaneit u3 pe3uHpl. OU3MKO-MeXaHUYECKHUE CBOMCTBA pe3uHBI. BiusHue
YCIIOBUH OKCIUTyaTalldd Ha CBOWCTBA pe3uH. I[lpuMeHeHHe pe3WHOBBIX MaTEpHAJIOB B
MaIIHHOCTPOCHHH.

6.4. Cumannol, Kepamuueckue u Opyzue HeOP2AHUYECKUE MAMEPUATDL.

CrpoeHue, CBOMCTBa M BHABl TEXHMYECKOTO CTEKNIa, CUTaloB, pappopa u (QasHca.
TyromnaBkue coeqVHEHHs, OCHOBHBIE THIBI, COCTaB, CTPYKTypa, CBOMCTBA, METOMBI
noiayyeHuss (B tom uucine, CBC —camopacnpocTpaHsIOMMIiCS BbICOKOTEMIIEPATYPHbIN
cunre3).  Hanokpucrammmdeckue — Marepuanbl. CTEKISHHbIE CMa3Kd ¥ 3aIUTHBIE
TOKPBITUS. OMald Ui 3allUThl METAUIOB. TexHudeckas kepamuka. OTHEyNOpHBIE U
KOHCTPYKLIMOHHBIE ~ KEPAMUYECKHE MATepUaIbL. [IpumeHenne  KepaMuKuM B
MallMHOCTPOeHHH. ['padutr U ero MoAuUKALMU B KAa4eCTBE KOHCTPYKIMOHHBIX
MaTepUaoB.

6.5. Jlakokpaco4Hble U KJesue MATepUaJbl.

CocraB ®  KiIaccHpuKamus  JTAKOKPACcOYHBIX  MaTepuanoB.  OcoOeHHOCTH
KPEMHUUAOPTaHUYECKUX TIOKPHITUIM. TEXHOJOrMYEeCKUEe METOJbl HAHECEHHS OKPACOUYHBIX
MOKPBITUIA. TeXHONOTHA HAHECEHUS JTAKOKPACOYHBIX MOKPBITUIL. CpaBHUTENbHBIE CBOMCTBA
JAKOKPACOYHBIX  TOKPBITMA W WX TPUMEHEHHE B MamIMHOCTpoeHuHW. Kiesmue
MaTepHaIbl, COCTaB u Knaccudukaims. DdusnkoXuMuUecKas MOpUPOAa.
Konctpykunonusie kiaen. CocTaB KIEEBBIX COCAMHEHHH. METObl MONYyUYEHUs KIIEEBBIX
COCIMHEHUN M MX WCTbITaHUS. [[pUMEHEHHE KIIEEBBIX COCAMHEHUN B MAIIMHOCTPOCHUH.

7. 3¢ dexTHBHOCTL NPUMEHEHHS MATEPHAIOB B MALIHHOCTPOCHUH € Y4eTOM
IKOHOMHYHOCTH, A0JITOBEYHOCTH, 0€30MACHOCTH U IKOJOTHYEeCKON YUCTOTHI
Meromuka pacueta  SKOHOMHYeckoro 3¢pdexkra 3a CUeT PalUOHAIBLHOTO

BbIOOpA M MPUMEHEHHUs MAIIMHOCTPOUTENbHBIX MaTepranoB. CpaBHUTENbHBIC JaHHbIC IO
CTOMMOCTH  YITIEPOAMCTBIX ~ CTal€d W  CIUIaBOB, LIBETHBIX METANJIOB U CILIABOB,
HEMETAJUTMIECKUX MATePUAIOB U 007acTH X YQPEKTUBHOTO  MPUMEHEHHUSI.
CebecToMMOCTh ~ PA3NUYHBIX OMEPAlUi TEPMUUYECKOW U XUMHKO-TEPMHUYECKOH,
TepMOMEXaHUYeCKOi 00paboTKi MaTepuaioB. [loBbleHre HaJEKHOCTH, AOITOBEYHOCTH



1 0€30MacHOCTH MaTepuanoB, OOMANAIONMX YHUKAIBHBIMH  (PU3HKO-MEXaHUYECKUMH
CBOMCTBAMH M3/IEIMH MAIIMHOCTPOCHUS 32 CYET INPUMEHEHHS HOBBIX MaTepHaloB, a
TaKKe HKOJOrnyeckod 4ucToToi. COBEPIICHCTBOBAHME TEXHMYECKMX TpPEOOBAHMH K
MartepranaM B HOpPMaTHBHO-TEXHUYECKON JOKYMEHTAIUH.

Pecypchoe obecrieuenne 1151 HOATOTOBKH K ¢/1aye KAHIUIATCKOr0 IK3aMeHa 110
cnenuanbHocTu 05.16.09 «MartepuasioBeeHne (MAIIHHOCTPOEHHE)»
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