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1. Henun, 3a1a4u ¥ IVIaHUPYeMble Pe3yJbTAThl 00y4YeHHs 110 JUCHUILTHHE

Lenv Oucyunaunvl - (HOPMHPOBAHHME 3HAHWH O CTPYKTYpE, CBOKWCTBaX M IPUMEHEHUH
COBPEMEHHBIX METAUTMUECKUX OMOMaTepHasioB:

- TMOJArOTOBKAa MAarucCTPaHTOB K JESTENIbHOCTH B COOTBETCTBHHM C KBaIM()UKAIIMOHHON
XapaKTEPUCTHUKONW MarumcTpa IO HalpaBlICHUIO, B TOM uuciie (GOpPMUPOBAHHE YMEHHI OCBaMBAaTh
pE3YJIbTaThl HOBBIX TEOPETHYECKUX W IKCIIEPUMEHTAIBHBIX MCCIECIOBAaHUN B 00JACTH M3YYEHHS U
CO31aHHUA HOBBIX MCTAJINIMYCCKUX 6I/IOMaTepI/IaJIOB.

¢dbopmHupoBaHHE 3HAHMH O COBPEMEHHBIX
(YHKIMOHATBHBIX MAaTEPHAIIOB.

3aoauu oucyuniunsl - GOPMUPOBAHNE HAYUIHBIX IIPEJCTABICHUH O IPpUpoOIe
(YHKIIMOHATIBHBIX CBOMCTB METAJUIMYECKUX OHOMATEpUalIOB;

- 03HAKOMJICHHE C 00JIaCTAMHU MPUMEHEHHUSI METANTHIECKUX OMOMaTepHallOB B

METOJlaX IIPOU3BOJACTBA U  00pabOTKH

MEJULIIHE;
- (hopMupoBaHKE HABBIKOB IIpoBeIeHUS () ()EKTUBHBIX HAyYHBIX UCCICAOBAaHUI B 00JIacTH
U3YUYEHHsSI U CO3JIaHMsI HOBBIX METAJUIMYECKUX OMOMaTepuaos.

IInanupyemvie pesynrbmamol 06yyenus - OCBOCHUE HAY4YHBIX IPEACTaBICHUN O IpUpPOae
(YHKLINOHAJIBHBIX CBOMCTB METANIMYECKUX OHOMaTepHaoB, o0iacTeil mpuMeHeHus
METaJUINYECKUX OMOMAaTEpUaAIIOB B MEAUIIMHE; (POPMHUPOBAHNE HABBIKOB MPOBEACHUS YPPEKTHBHBIX
HaYYHBIX UCCIIEIOBaHUN B 00JIACTH U3YYEHUS U CO3/1aHUS HOBBIX METAIJIMUECKUX OMOMaTepHasoB.

OO6yuenue no qucHUIuIHe «MeTtaminyecKkue 0M0COBMECTHMbIE MaTepUaibly HAIIPAaBIEHO HA
dbopMupoBaHue y oOyuaromuxcs cleAyromux kommereHuil B coorBerctBuu ¢ ®I'OC 22.04.01
«MarepualioBeICHHe W TEXHOJOTHU MATEepPHAIIOB», YTBEPXKAEHHBIM TpuKazoM MUHOOpHAYKH
Poccun ot 24.04.2018 N 306:

Koa u HanmMeHoBaHue KOMIIleTeH M

HH}II/IKaTopr JOCTHIKCHUSA
KOMIICTCHIIUU

IK-1 CriocobHOCTD (bopMynHupoBaTh
TpeOOBaHUS K MaTepHraiaM, pEKOMEHIAINH T10
U3MEHEHHIO COCTaBa, CTPYKTYPhI, PEXHMOB U
Croco0oB UX 00paOOTKM HAa OCHOBE aHAIM3a
B3aMMOCBSI3M, MEXAY HKCIUTyaTallMOHHBIMH,

TE€XHOJIOTUYECKUMHU CBOWCTBaMH "
napamMeTpaMM ~— cocTaBa U CTPYKTYpHI
marepuaia

NIIK-1.1 3Haetr OCHOBHBIE
TpeOOBaHUs, MPEIbIBISIEMBIC K
OMOCOBMECTHMBIM MaTepHaliaM; PEXXUMBI U
CrocoObI X 00pabOTKH, a TAKKE METOJTUKHI
ONPEAEIICHUS CBOMCTB.

NIIK-1.2 Ywmeer aHamM3UpOBaTh
npoliecc pa3padoTKu, 00paOOTKH U UCIIBITAHUI
TPOTYKIIMH; Pa3padaThIBaTh MPEIIOKEHHS 110
COBEPILIECHCTBOBAHUIO TEXHOJIIOTHIECKOTO
nporiecca U OpraHu3aly padoT Mo ero
obecrieueHHIo

UIIK-1.3 Briageer HaBBIKaMHA
pa3paboTKH

pEKOMEH Ialnii IO COCTaBy U cocobam
00pabOTKH KOHCTPYKIIMOHHBIX,

UHCTPYMEHTAJIbHBIX,

KOMIIO3HI[HOHHBIX, TIOJIMMEPHBIX U
WHBIX MaTEePUAJIOB C IIEJTBIO TIOBBIIICHUS UX
KOHKYPEHTOCIIOCOOHOCTH




2.  MecTo IMCcUMIVIMHBI B CTPYKTYpe 00pa30oBaTeIbHOIl POrpaMMbl

JlucumiinHa OTHOCHTCA K 4acTH, (HOpMHPYEeMOH YYacTHHKaMH OOpa30BaTEIIbHBIX
otHomeHui 6510ka b1 «lucuumimael (MOIYIIN)».

JluciurnHa B3aMMOCBSI3aHA JIOTHYECKH U COJIePKATEIIBHO-METOIUYECKH CO CIICTYIONUMU
qucuumHaMu ¥ nmpaktukamu OOIT:

B o6s3arenbHol yacTu 6a3oBoro mukia (b1):
— MlHHOBaIMOHHBIC TEXHOJIOTHH 00pa0OTKH (DYHKIIMOHALHBIX MAaTEPHUAIIOB;
- TexHoOMOTrMYECKHE TTPOLIECCHI IPOU3BOICTBA M 00PaOOTKH (PYHKIITMOHAIBHBIX MaTEPHAIIOB

- DIEKTPOHHO-MUKPOCKOIIMYECKUE U AU(PPaKIIMOHHBIE METO/IbI aHAIN3a MaTepUAJIOB

B wactu, popmupyemoii yuactHukamu odpasoBarenbHbix otHomenui (b1.2):
—MHxKeHepHble METO/Ibl U CPEJICTBA UCCIEAOBAHUS B MEULIMHE;
— Mertoab! uccnenoBanus (QyHKIIMOHAIBHBIX CBOMCTB OMOCOBMECTHMBIX MaTEpHAJIOB.

3. CTpyKTypa U cofep:KaHue TUCUUIINHBI

OO01ias TpYI0eMKOCTb AUCIUIUTMHBI COCTaBISACT 4 3aueTHbIe enuHuilbl (144 yaca).

3.1

Buabl yueOHOM padoThl M TPY10€MKOCTh

OuHo-3a0uHast hopMa oOyueHuUs

. KommnuectBo | CemecTpsbl
Buj yueOHoii padoThI
n/n 4acoB 1
AyIMTOpPHBIE 3aHATHS 24 24
B Tom uncie:
1. Jlexkun 12 12
2. CeMuHapcKue/mpakTHIecKue 12 12
3aHATHUS
CamocrosiTesibHas padora 120 120
B Tom uncre:
1. IToaroroska k 60 60
CEeMHUHAPCKUM/TTPAKTUYECKUM 3aHATUSIM
2. CaMOCTOATEIbHOE N3YUYECHHE 60 60
IIpoMe:kyTOUHasI aTTECTALUSA
3ayet/mud. 3aueT/3K3aMeH IK3aMeH IK3aMeH
Hroro 144 144
3.2 TemaTnuyeckuii IJIaH U3y4YeHUS TUCHUNIMHBI

Tematuueckuii TUIaH pa3MenIéH B mpuiioxkeHuu 1 k pabodeil mporpamme.

3.3

Conep:xxanue TUCUMIIJIMHBI

(HU3yuaemcs na ceMUHapCKux u 1eKYUOHHBIX 3AHAMUSX).

Tema 1. BBenenue

Hpe;[MeT, 3ala4uu U COACPIKAHUC TUCHHUIIIINHEI. COBpeMeHHBIC HpO6JICMLI HAyKH O

MaTcpHraliax. KOHCTPYKL[I/IOHHLIC n (I)YHKI_[I/IOHEUIBHLIC MaTcepurajbl. buocosMmecTuMEbIe MaTCpHraJibl.




TpeboBaHus K OMOCOBMECTUMBIM MaTepuaiaMm. Merammndeckue OMOCOBMECTUMBIE MaTepPHAIIbl U
nokpeIThsi. OCHOBHBIE 00J1aCTH IPUMEHEHUSI METAJUIMYECKUX OMOCOBMECTUMBIX MAaTEPUATIOB.

Tema 2. Oco0eHHOCTH ATOMHOI'0 CTPOEHHUSI METAJLJIOB H CIJIABOB.
YnpouyHeHne MeTANIMYECKHMX MATEPUAJIOB U e eKThl KPUCTAJINYECKOH peleTKl

ATOMHOE CTpOEHHE METAJJIOB U CIIaBOB. MeTtamnueckas cBs3b. Kpucrammueckast
pemerka. MneanbHble U peanbHble KpUCTaUbl. JledekTsl Kpuctamimyeckoil pemeTku. Juddysus.

MexaHu3MBbl YIIPOYHEHUS METAIIOB. TBEpAOpacTBOpHOE yrpouHeHue. Poib npumeceii u
JIETUPYIOLUX 3JIEMEHTOB. JIMCIIOKALIMOHHOE YIIPOYHEHUE. SIBIIeHNE HaKIIeIa IIPU XO0JI0IHON
IUTaCTHYECKON Aedopmariun. 3epHOrpaHUYHOE yIIpoyHeHue. Posib BeIMYMHbI pa3mepa 3epeH.
JlucriepcnoHHOE yIPOYHEHHE YacTULaMU (a3, BEICISIOMUXCS TPU pacrajie MepechIeHHbIX
TBEPJIbIX pacTBOPOB. Poib pa3mepa yacTUll, OKa3bIBAIOIIUX COMPOTUBIICHUE IBUKEHUIO
JUCIIOKAUK. YTIPOYHEHHE 3a CUET MOIMMOP(HBIX U (a30BBIX MPEBPAIICHUH.

Tema 3. ®a3bl u pazoBble NPeBpPaNIeHUSA B METAIMYECKHUX CIIaBax. (marpaMmel
(¢azoBoro paBHoBecust

Bunel das, ux crpoenue, cBoicTaa.

Mertoab! noctpoeHus nuarpamm ¢azoBoro pasHoBecus. IlpaBuio ¢a3 ['uboca..
Knaccugukanus 1BOHHBIX CCTEM. 3aBUCHMOCTD CBOMCTB CILIAaBOB OT COCTaBa M TUIIA JUATPAMMBI.
Be100op criaBoB onpeieeHHOro Ha3HaueHUsl Ha OCHOBE aHaJIM3a Auarpamm. JluarpaMmel
COCTOSIHUS TPOMHBIX cucTeM. OCOOEHHOCTHU MPEBPAIIEHUN B TBEPIOM COCTOSIHUU

CrabunbHble 1 MeTacTaOuibHbIe (ha3bl. HopmasibHbIe 1 MApPTEHCUTHBIE ITPEBPAILECHUS.
MexaHu3M MapTeHCUTHBIX IpeBpaieHuii. [Ipsmoe n o0paTHOE MaPTEHCUTHBIE IPEBPAIICHUSI.
AmopodHoe cocTosiHue caBoB. HaHocTpykTypHbIe cocTosiHUSA. CIOCOOBI OTY4YEHUs
MeTacTaOUIbHBIX COCTOSHUM.

Tema 4. TutaH u ero cnjaaBbl KaKk 6u0MaTepna.m)l
OcHoBHBIEC CBOMCTBA TUTaHA. DPa30BBIC MMpEeBpalICHUA B TUTAHOBBIX CIIJIaBaX. OcCHOBHEBIE
BHUJIbI JUarpamMm COCTOSTHUA CUCTEM TUTAaH -J'IGFI/Ip}IIOHH/Iﬁ 9JICMCHT. Knaccmbnxaum{ THTaHOBBIX
CIIJIaBOB. HpOMLII_HJ'IeHHBIe THUTAHOBBIC CIIJIaBbI. HpI/IMeHCHI/Ie THUTAHOBLIX CIIJIABOB B KAUYCCTBC
OHMOCOBMECTUMBIX MaT€puraioB B MCIUIIUHEC. ernemHme " APpYyruc opToncan4eCKue 3JICMEHTDBI IJIA
BOCCTAHOBJICHUS KOCTHBIX TIEPCIIOMOB U3 CIJIABOB TUTAHA.

Tema 5. Mera/sinuecKkue MaTepuaJibl B OPTONEAUN U TPABMATOJIOTHHI

I/IMHJ’IaHTaTI)I nu HpO6J’IeMI:vI UMIIIIAHTOJIOTHUH. CHJ'IaBI)I, HpI/IMeHHeMBIC JJISL 3H}IOHpOT630B.
erHG)KHI)Ie U3 CIINA. CBOﬁCTBa MECTAINIMYCCKUX HUMINIAHTATOB. PeaKHI/ISI OpFaHI/ISMa Ha
NMILJIAHTAHT. I/ICHOJ’IBSOB&HHG MECTAIINIMYCCKUX MaTepI/IaJ'IOB JJIs BHeHIHeﬁ q)HKcaHI/II/I KOCTeﬁ nu
CyCTaBOB.

Tema 6. TenaeHuMN pa3sBUTUS OMOMMILJIAHTOJIOTHH
Paznuunble MOAXOABI K PELICHHIO MPOOJEMBbI JIEUeHUsI MOBPEXKACHUN M 3a00JeBaHUN B
COBpEMEHHOM TpaBMarosiornu. Co31aHue yCIOBUM JUIsl pEr€HEpalui KOCTH B 30HE IOBPEXKIEHUS C
MOMOIIBbIO UMITIaHTaTa. Pa3zpaboTka MHTpaMe Ty UISIPHBIX HMIUTAHTATOB JIJIS1 3aMEIIEHUS OOIIHPHBIX
}Ie(fbeKTOB KOCTHOHM TKaHW IOCJIIE TpaBMbl UK PAAWKAJIbHBIX pe3eKHHﬁ Ipu OPTONMCAUYCCKHUX HIIN
OHKOJIOTHYCCKUX OIICpanuiax. COSHaHI/Ie IMOBEPXHOCTHO MOJII/I(l)I/IHI/IPOBaHHLIX IIOJIOKEK U3

OHMOCTEKOII JJI BhIpalllUBaAHUSA TKaHEH M3 CTBOJIOBBIX KIIETOK



Tema7. Ucnosib30BaHHe METAIMYECKUX OMOMATEPHUAJIOB M MOKPBITHI B CTOMATOJIOTHH

WmmuianTaThl ¥ IUIOMOMPOBOYHBIE MaTepuabl. Peakiiys opranu3Ma Ha UMILIAHTAT U IPOLIECCHI
B3aUMOJICUCTBUSA C HUM. Y IPOYHSAIOIINE TOKPBITHS.

Tema 8. CruiaBbl ¢ 3pPpexToM namsaTu (pOpMbI M UX NPUMEHEHHE B MeIUI[HHE
Tepmoynpyroe MapreHcuTHOE npeBpaiieHue. CTpyKTypHble MEXaHU3Mbl 00paTUMON
nedopmanuu. Buasl agdexron mamstu popmbl. DyHKIIMOHATBHBIE CBONCTBA HUKEIN/IA TUTAHA.
VYnpasienue GyHKINOHATIBHBIME CBOMCTBaMU. PoJIb HAHOCTPYKTYpUPOBaHUS B (POPMUPOBAHUH
(GyHKIIMOHAJIBHBIX CBOWCTB HUKENUAA TUTaHa. Vcronb30BaHNe METAIITNYECKUX OMOCOBMECTHUMBIX
MaTEpUasoB B CEPEYHO-COCYAUCTON XUPYPIHUH.

Tema 9. CoBpeMeHHBbIE METOABI HCCJIEJ0BAHUS CTPYKTYPbI MeTAJIHYECKUX
MaTepuajioB

Mertamnorpaduyeckuii aHaNu3: BOSMOXXHOCTH U OTPAaHHYEHHS Pa3THIHBIX
MHUKPOCKONUYECKHX MeTo10B. Onpenenenue (ha3oBoro cocraBa Marepuaina METOA0M
PEHTIeHOBCKOM nudpakromerpuu. MIHTepnperanus 1 aHaau3 AIEKTPOHHO-MUKPOCKOIINYECKUX
HU300pakKCHU.

3.4  TemaTuka ceMHHAPCKHX/NMPAKTHYECKHUX U JIA0OPATOPHBIX 3aHATHI

3.4.1.Cemunapckue 3aHATHS

Cemunapckoe 3anstue Nel OnpeneneHue XxapakTepUCTUK KPUCTAJUIMUECKUX PELIETOK

Cemunapckoe 3ansitue Ne2 H3ydeHue cTpyKTypbl OMOCOBMECTUMBIX METAIMUECKUX
MaTeprajoB METOJIOM pPacTPOBOM ANNEKTPOHHON MUKpockonuu (Ppakrorpapuueckuii anaams
TUTAHOBBIX CILJIABOB)

Cemunapckoe 3anstie Ne3 M3yueHne cioxHbIX 1uarpamm (a3oBoro paBHOBECHS B
METaJUTHUEeCKUX CHCTeMax. AHanu3 auarpaMmbl pazoBoro paBHoBecHs HUKenb-TuTaH (Ni-Ti)

CemuHapckoe 3astue Ned 3ydeHne 351eKTpOHHO-MHUKPOCKOIIMYECKOTO KOHTpAcTa Ha
nedeKTax KpUCTAIUTMYECKOTO CTPOEHHUSI B OMOCOBMECTUMBIX METAJTMUECKUX MaTepuaiax

Cemunapckoe 3ausitue NeS M3yueHue cTpoeHHsI MApTEHCUTA B METAJIJIaX U CILJIaBax

Cemunapckoe 3anstue Ne6 3yueHne HaHOCTPYKTYPHOI'O COCTOSTHUSI HUKEJIN/Ia TUTAHA.

3.5 TemaTnka KypcoBBIX POEKTOB (KypCOBBIX padoT)
KypcoBble paboThI O JaHHOH AUCIHUIUIMHE HE IPEYCMOTPEHBI.

4, YuebHO-MeTOAM4YEeCKOe U MHPOPMALIMOHHOE o0ecriedeHne

4.1 OcHoBHas JuTeparypa

1. Jlaxtun KO.M., JleontheBa B.I1. MarepuanoBenenue: Y4eOHUK A7 BHICIIMX TEXHUYECKHUX
y4eOHBIX 3aBeIeHui.-3-€ u3/1., nepepad. u pom.-M.:Mammnoctpoenue, 1990.-528 c: ui.



2. ®usnyeckoe MaTepuasioBeieHue: Y4eOHHK 1711 By30B/ moj oOmieit penakiuei b.A.Kanuna.
— M.: HUSAY MU®DU, 2012, Tom 1 Pusuka TBepaoro tena — 764 c.

3. MeramioBenenue, TepmoodpaboTka u peHTreHorpadus: YdeOHUK s By3oB.HoBHKOB
N.N.,Crporanos I'.b., HoBukos A.1.- M.: MUCuC,1994,-480 c.

4. Pentrenorpaduueckuii u snekrponHo-ontuyeckuid ananms. ['openuk C.C., Ckakos 10.A.,
Pacropryes JI.H.: Yue6.mocobue mist By30B. — 4-¢ m3a. Jom. u mepepad. — M.: MUCucC,
2002. — 360 c.

5. KammucrepV., Peruu JI. MaTtepuanoBeneHre: OT TEXHOJIOTHH K TPUMEHEHHUIO (METaJLIbI,
kepamuka, noaumepsl)/Ilep. ¢ anrn. Ilox pen. Mankuna A.S1. — CII6. HayuHnble OCHOBBI 1
texHosoruu. 2011. — 896¢

6. Kommmna3 E.B. ®usnueckoe MeTa/NIOBEJICHHWE TUTAHOBBIX cIutaBoB. Ilep. ¢ amrn. M.:
Mertannyprus, 1988, 224 c.

7. VYnpsuuna W.FO., CxakoBa T.FHO. ATOMHO-KpUCTAIUIMYECKOE CTPOCHUE MaTEPHAIIOB:
VYuebHoe mocodue.-M.:-MI'MVY, 2004. - 56 c.

4.2  JlomoJaHUTEJIbHAS JTUTEPATypa
1.Cepena A.I1. Daponpore3npoBaHue Ta300€APEHHOTO CyCTaBa: OTBETHI HA BCE BOMPOCH// M,

Uszn-sBo «I'PAHATY, 2014— 121c.

2.@apoep b. C., Butenzon A. C., Mopeitauc U. 1. TeopeTrnueckne OCHOBBI MOCTPOSHUS
MIPOTE30B HIHKHUX KOHEUYHOCTEH U KoppeKuuu AprkeHwus. //-- M.: HHUUIIII, 1994. — 645c.
3. Kyxekun A. Il. KoHCTpyKIIMM TpOTE3HO-OPTONEAMYECKUX u3neimi. //-- M.: U3n-Bo
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4.3  DieKkTpoHHBbIE 00pa3oBaTe/IbHbIE PecypChl

[IpoBenenue 3aHATUN U aTTECTALUI BO3MOXKHO B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CHUCTEMBI JTUCTAaHIHOHHOTO oOyueHus yHuBepcurera (CJIO-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB (DOP) o BceM pazaenam mporpaMMel:
Hazsanue 0P Ccblika Ha Kypc

Mertamnyeckue https://online.mospolytech.ru/course/view.php?id=2060
OHMOCOBMECTUMEIE MaTcpuralibl

4.4 JIluueH3HOHHOE | CBOOOJTHO  pacmpocTpaHsieMoe NMporpaMMHoe
o0ecreuenue

Ne HaumenoBanue |Paspadoruux I10 | JocTynmHocTh Ccpuika Ha Equnblii peectp
(mpaBoo0dJagaren | (IMUEH3UOHHOE, | POCCHIICKHUX MPOTPAMM JJIs
b) CBO0OIHO 9BM u B/l (mpu Hagau4un)
pacnpocTpansiemM
oe)
1. MoiiOduc OO0 "HOBBIE JIuieH3nOHHOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOT'M" 75

4.5 CoBpemeHHble npodeccHoHaTIbHbIe 0a3bl TAHHBIX U UHGOPMaAIHOHHBbIE
CIIPaBOYHbIE CHCTEMbI

Ccbuika Ha
Ne HanmeHnoBanue JocTynmHocTh

pecypc

NudopmanuoHHO-cipaBoOYHbIE CHCTEMBbI

1. | Mudopmarmontsie pecypest Cetr

http:// www.consultant.ru
KoncynbrantlIroc P floctymtio
JIeKTPOHHO-0MOINOTEYHbIE CHCTEMbI
Jlanp https://e.lanbook.c JlocTynHa B ceTH
1. om/ Unreprer 6e3
OTpaHUYECHUN
IPR Books https://www.iprbo JlocTymHa B ceTH
2. okshop.ru/ Unreprer 6e3
OTpaHUYECHUN

IIpodeccnonanbHbIe 0a3bl JaAHHBIX



https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/

baza nanHpIX HaydHOU http://www.elibrary.ru JlocTymHo
1. | snexrponnoii GuGIHOTEKN

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JlocTyHO
MoJIMTEMaTHIeCKast peepaTuBHO-
2. | Gubnuorpaduyeckas
WHAYKOMETPHYECKas
(bubmmomeTpuueckas) 0a3a TaHHBIX

5. MarepuajbHO-TEXHHYECKOE 00ecreueHne
Howmep O6opynoBanme
ayJMTOPUHN
1313 Hoyt06yk, mpoektop, s3kpaH
6. MeToauveckue peKOMeHIALMH

6.1 MeTtoanyeckne peKOMeHIAIUN ISl MPeNoAaBaTeIsl 0 OPraHu3anuu
00y4eHus1

6.1.1. TlpenomaBaTenbp OpraHU3yeT NPEMOAABAHWE AWCIHUILUIMHBI B COOTBETCTBHH C
tpeboBanusiMu "[lonoxkeHuss 00 opraHu3anuu 00pa30BATENBHOIO Ipolecca B  MOCKOBCKOM
MOJIMTEXHUYECKOM YHUBEPCUTETE U €ro (punuanax", yrBepKIEHHBIM PEKTOPOM YHUBEPCHUTETA.

6.1.2. Ha nmepBoM 3aHATUHU MperojaBaTesb JOBOAUT O CBEJCHMS CTYJIEHTOB COJEp)KaHHUE
paboueit mporpammbl auctuiuinael (PII) w mpemocTaBisieT BO3MOXKHOCTH O3HAKOMJICHHS C
IIpOrpaMMoi.

6.1.3. IIpenogaBareh 0COOCHHO OOpaniacT BHUMAaHHUE CTYJCHTOB Ha:

- BUJBl U (OpPMBI NMPOBEIEHUS 3aHATUN MO JUCLUIUIMHE, BKIIOYas MOPAJOK MPOBEACHMS
3aHATHH C MPUMEHEHHEM TEXHOJOTUN IUCTAHUMOHHOIO OOYYEHHS M CHCTEMbI JUCTAaHIIMOHHOIO
o0yuenus ynusepcureta (CZ1O MocnonuTexa);

- BHJIbl, COJIEp’)KaHUE M TOPSIOK MPOBEACHMSI TEKYIIEro KOHTPOJS YCIEBAaeMOCTH B
COOTBETCTBUM C (DOHJIOM OLIEHOYHBIX CPE/ICTB;

- (hopmy, coneprxaHue U MOPAIO0K NPOBEACHUS TPOMEKYTOUHOM aTTeCTallMM B COOTBETCTBUU
¢ (OHI0M OLIEHOYHBIX CPEACTB, MpeaycMoTpeHHbIM PIT/I.

6.1.4. JloBomguT MO0 CBENCHHS CTYACHTOB TpauK BBITIOJHEHUS YYEOHBIX paldoT,
npenycMorpenssix PIII.

6.1.5. HeoOxomumMo C¢ camMoro Havaja 3aHSTHH PEKOMEHIIOBATh CTYACHTaM OCHOBHYIO H
JIOTIOTHUTEIIBHYIO JTUTEPATYPy U yKa3aTh yTH JOCTYIA K HEN.

6.1.6. Bravame wiM B KOHIE CEMECTpa JaTh CIMCOK BOIIPOCOB JUIsI NOJATOTOBKH K
IPOMEXKYTOUHOH aTrTecTanuu (dK3aMeHy WK 3a4ETY).

6.1.7. Pexomenayercs ¢akt o3zHakomisieHuss ctyaeHToB ¢ PIIJI u rpadukom paboThI
NUCbMEHHO 3a(hMKCHPOBATh MOANUCHIO CTY/IEHTA B JIMCTE O3HaKOMIIEHUS ¢ coaepxanue PI1/I.

6.1.8. IlpenonaBarenw, BeAyIIMH JEKIMOHHBIE W TPAKTHUYECKUE 3aHSATHS, JIOJDKHBI
COIIACOBBIBaTh TEMATUYECKUIN IUIAH NPAKTHUUECKUX 3aHATHI, HCIIONIB30BATh EAUHYIO CUCTEMY
0003HaYeHH I, TEPMUHOB, OCHOBHBIX IMOHSATUHN AUCHUTUIMHBI.


http://www.elibrary.ru/
http://webofscience.com/
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6.1.9. [Ipy MOAroTOBKE K CEMHMHAPCKOMY 3aHATHIO ITI0 TIEPEUHIO OOBSIBICHHBIX TEM
NPENoJIaBaTeNl0 HEOOXOAUMO YTOYHHUTH IUIAH MX MPOBEACHUS, NMPOAYMaTh (POPMYTUPOBKH U
coJiepKaHre yueOHbBIX BOIPOCOB, BRBIHOCUMBIX Ha 00CYXK/IEHUE, 03HAKOMHTHCS C IEPEYHEM BOIIPOCOB
10 TEME CeMHHAapa.

B xone cemuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYIO 3HAYMMOCTH TEMBI
CEMUHAPCKOTO 3aHATHS, ONPENCIUTh MOPSJOK €ro IMPOBEACHUS, BpeMsl Ha OOCYKIECHHE KaXI0Tro
ydeOHOrO Bompoca. [IpuMeHsst (QpPOHTaNBHBI OHNPOC JaTh BO3MOXKHOCTH BBICTYIIUTH BCEM
CTYACHTaM, IPUCYTCTBYIOIINM Ha 3aHATUH.

B 3axmrounTenbHON YacTH CEMUHAPCKOTO 3aHSTUSA CIIeyeT IIOJBECTH €r0 UTOTH: AaTh OLICHKY
BBICTYIUIEHUH Ka)KJ0TI0 CTYJEHTA U y4EOHOM IPYIIIbI B LEIOM. PaCKpBITh MONI0KHUTEIBHbBIE CTOPOHBI
U HEJIOCTAaTKU IPOBEIEHHOI'0 CEMMHAPCKOro 3aHATHs. OTBETUTh Ha BONPOCHI CTYIEHTOB. BrlnaTh
3a/laHus JAJI1 CaMOCTOSITENIbHOM paOOThI 110 MOATOTOBKE K CIEAYIOLIEMY 3aHATHIO.

Bo3MokHO ITpoBeieHNE 3aHATUH U aTTeCTaluil B TUCTAHIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMbI JUCTaHIMOHHOro oO0yueHus: ynusepcuteta (CHO-LMS). [lopsanox mposeneHus padboT B
JUCTAHIIMOHHOM (hopMaTe yCTaHABIUBAECTCA OTAEIbHBIMH DPACHOPSHKEHUSIMH IpPOpEKTopa IO
yueOHOI paboTe W/ WU IICHTPOM Y4eOHO-METOINICCKOM PabOTHI.

6.2 METOZ[H‘{GCKHE YKazaHus 1Jisd oﬁyqamumxcn 10 OCBOCHHUIO JUCHUIIJINHBI

6.2.1. CtygeHT ¢ caMoro Havyajia OCBOCHHS JUCIUILINHBI I0OJDKEH BHUMATEITHHO O3HAKOMHUTCS
¢ paboueii mporpaMMoOn JUCITUILTAHBL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH AJisi ceOs rpaduK BHINOTHEHHS y4eOHBIX pador,
npenycMorpeHHbix PIIJ] ¢ yuérom TpeOOBaHUN ApYrux IUCLUIUIMH, H3YyYaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. [lpu mpoBeneHNH 3aHATHA U MPOLEAYpP TEKYIICH M MPOMEKYTOUYHOW aTTECTAIMU C
UCIMOJIb30BAHUEM HHCTPYMEHTOB HMH(pOPMALMOHHON 00pa3oBaTenbHOM cpeapl AMCTAaHIIMOHHOTO
obOpa3oBanus yHumBepcureta (LMS MocmonmuTexa) kak BO BpeMs KOHTaKTHOW pPabOTHI ¢
npernojiaBaTeseM, Tak U BO BpeMs CaMOCTOSTENbHOW paboThl CTYAEHT JOJDKEH O00eCHednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLIMOHHOIO MOJAKIIOYEHUS K CHCTeMaM JAMCTaHLMOHHOIO
oOyuyenus. [Ipu OTCYTCTBMM TakoH BO3MOXKHOCTH OOCYAMTb CUTYallMIO C IIperojaBaTeneM
JTUCIUIUINHBI.

6.2.4. CamocrostenbHas paboTa SBISETCS OAHMM U3 BUAOB Yy4eOHBIX 3aHsTuil. Llenb
CaMOCTOSITENIbHON paboThl — MPAKTUUECKOE YCBOEHUE CTYJIEHTaMHU BOIIPOCOB, pacCMaTpUBAaEMBbIX B
IIPOLIECCE U3YUYEHUS IUCLUIUIMHBI.

Buibl BHEayAUTOPHON CaMOCTOSITENIbHOM pabOTHI:

- CaMOCTOSITEIbHOE U3YUYEHUE OTJENbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEKIIMOHHBIM 3aHSTHSIM;

- IOATOTOBKA K CEMUHApaM U MPaKTUYECKUM 3aHATHSM;

J171s1 BBITIOTHEHUS JTFOOOTO BHJIa CAMOCTOATEILHON paboThl HEOOXOIMMO TTPOUTH CIEAYIONTNE
JTalbl:

- OIIpeJIeIeHNE eI CaMOCTOSTENbHON PadOThI;

- KOHKpETHU3allys T03HaBaTEIbHON 3a7a4u;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a AeHCTBHS, BEAYIIETO K PELICHUIO 33Jauu;

- IUTaHWPOBaHKE PaOOTHI (CaMOCTOATEIHHON UITH C TOMOIBIO NPENO/IaBaTENs ) HaJl 3a/IaHUEM;

- OCYIIECTBJICHHE B TPOILIECCE BBIMOJHEHHS CAMOCTOSTEIbHONH pPabOThl CaMOKOHTPOJIS
(MpOMEKYTOYHOT'O U KOHEUHOT0) PE3yJIbTaTOB pabOThI, U KOPPEKTUPOBKA BBIMOIHEHUS PabOTHI;

- pepnexcus;

- IPE3EHTAIUS CAMOCTOSTEIbHOU PabOTHI.
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7. @DoH/1 OLIEHOYHBIX CPeICTB

7.1  Meroabl KOHTPOJISI U OLEHUBAHUS Pe3yJbTATOB 00y4YeHUs!
JI7ist KOHTPOJISL YCIIEBAEMOCTH U KaueCcTBa OCBOCHHMS IMCLUILIMHBI HACTOSIIEH pOrpaMMoit

IPEyCMOTPEHBI CIISTYIONIIE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH yCIIeBaeMOCTH (TEKYIH KOHTPOJIB);
- IPOMEXKYTOYHAsI aTTeCTalus (3a4eT).

7.2 1lIkana u KpUTEPHUHU OLEHMBAHUS Pe3yJIbTATOB 00y4eHHsI NIPH
NpoBeleHUH NPOMeKYTOYHOH aTTeCTAUNU

Ikana oyenuganusn Onucanue

BeimonHenst Bce  BuABl  yd4eOHOH — paboThl,
IpPENyCMOTPEHHbIE ~ y4e€OHBIM  IJJAaHOM.  MarucTtpaHt
JEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUMH, HaBBIKOB
NPUBEJCHHBIM B  TabiMLax IOKa3aTeled, onepupyer
NpPUOOPETEHHBIMU  3HAHUSIMHM, YMEHMSMH, HaBBIKAMU,
IIPUMEHSIET UX B CUTyalUsAX NOBBILICHHON CIOKHOCTH. [Ipn
TOM MOTyT OBITh JIONMYILIEHbl HE3HAYUTENIbHbIE OIIMOKH,

OTJIINYHO

HETOYHOCTH, 3aTPYIHEHUA NPHU AHATMTHUYECKUX OIEpalusx,
IEpEHOCE 3HAHMM M YMEHUH Ha HOBBIC, HECTAHIAPTHBIC
CUTYalllH.

BemonHensl  Bce  BuAbl  yuyeOHOH  paloTHI,
MPEeIyCMOTPEHHbIE  YY4eOHBIM  IJJAaHOM.  Marmcrpast
JEMOHCTPHPYET  HEIMOJHOE, MpPaBHIBHOE COOTBETCTBUE
Xopouio . .

3HaHW#, yMEHWH, HaBBIKOB TPUBEJACHHBIM B TaOIUIAX
nokaszatesiei, au00 eciau NMpu 3TOM OBbUIM JOMyIIEHbl 2-3

HECYIIECTBEHHBIE OLTUOKHU.

BemonHensl  Bce  BuAbl  yuyeOHOH  paloTHI,
MpPEe1yCMOTPEHHbIE ~ y4e€OHBIM  IJIAHOM.  MarucrpaHt
Y IOBIETBOPUTENBHO | IEMOHCTPUPYET COOTBETCTBUE 3HAHMM, B KOTOPOM OCBEILIEHA
OCHOBHas, HanboJsee BaKHAs YacTh MaTepuaia, HO MPH 3TOM
JIOMyIIeHa OJTHA 3HAYUTEIbHAasl OIIMOKA UM HETOYHOCTb.

He BbimonHeH oauH wiM Oosiee BHUJIOB y4eOHOM
paboThl, MPeAYCMOTPEHHBIX y4eOHBIM IJIAHOM. MarucTpant
JEMOHCTPUPYET HEIOJIHOE COOTBETCTBUE 3HAHUN, YMEHUHU,
HeynoBneTBopuTenbHO | HABHIKOB ~ MPHUBEACHHBIM B TabmuIax  Ioka3aTeneid,
JIOTIYCKAIOTCS ~ 3HAUUTENbHbIE  OIIMOKH,  IPOSBISETCS
OTCYTCTBHE 3HAHUI, YMEHUM, HABBIKOB IO psAly MOKa3aTeseH,
MarucCTpaHT HUCHBITHIBAECT 3HAYUTENIbHBIC 3aTPYAHEHUS IIPU
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OIICPpHUPOBAHUU 3HAHUAMU U YMCHHUAMMU IIPU UX TICPCHOCC HaA
HOBBIC CUTYallUH.

7.3
7.4  OueHoO4YHBIE CpeACTBA
7.3.1. Texyumii KOHTPOJIb
Bu paboTsl dopmMa OTYETHOCTH M TEKYIIETO KOHTPOJIS
KostokBuym OTrMeTka B OKypHajle IpernojaBareiieM o
OPUCYTCTBUH u AKTUBHOM y4acTHH

oOydaromierocss  Ha  OOCYXJIEHUU  TEMBI
KOJIJIOKBHUYMa. Bompockl a  KOJUIOKBUYMOB
IPEJCTaBICHbl B MPWIOKEHUH 2 K paboueit
nporpamMme

Pedepat OdopmiteHHBII pedepar C OTMETKOM
IpenojiaBaTesss  «3auyTe€Ho», IOATrOTOBJIECHHAsS
npe3eHTanyst o TeMme pedepara, OTMETKa
IpernojiaBaTesieM B JKypHaJe O BbBICTYIUICHUH
oOyuaromierocsi Ha 3aHsATHH. Tembl pedeparoB
IpEJCTaBIeHbl B TNPUWIOKEHUU 2 K paboueit
nporpamMme

7.3.2. IlpomMexxyTOoUHas aTTeCcTaIus

[IpomexyrouHas aTtTectanus — (9K3aMEH) NPOBOJAUTCSA MO OuiieTaM B YCTHOH QopMme.
PernameHT npoBeneHHs aTTeCTAllUN:

- BpeMsl IJisl TOATOTOBKM OTBETa Ha BOIPOCHI He Oonee 40 MuH.;

- BpeMsl Ha OTBET Ha 3a/1aHHbIe BONpPOCkl He Oonee 10 MuH.

bunet cocTout u3 AByX TEOPETUUECKUX BOIPOCOB.

IlepeueHb BONPOCOB K 3K3aMEHY MPHUBEJIEH B MPUIIOKEHUHU 2 K paboueil mporpamme.



[Tpunoxenue 1
TemaTnuecknil JIaH TUCHUIIMHBI «MeTaninyeckue 0MOCOBMECTHMbIE MATEPHAJIBI» M0 HANPABJICHHIO OAT0TOBKH
22.04.01 «MaTtepuaJioBegeHre U TEXHOJIOTHHA MATEPHATOB)

Buabl yueOHoii padoThl, ®opm
= - BKJII0OYAsl CAMOCTOSITEIbHYIO Buabl camocTosiTe/ibHON padoThI bl
Pasten § qE[ § padoTy CTYeHTOB, CTY/ICHTOB arrect
5 @ = U TPY/10€MKOCThb B Yacax anuu
n/n | T8
JI 1(1:/ Jlab | CPC | KCP | K.P. | K.II. | PTP | Pegepar | K/p [ D | 3
IlepBblii cemecTp
Beenenue.
11 CoBpemeHHbIe PO0JIeMbI HAYKH 1 1 2 10
0 MaTepHaJax U OHOCOBMECTHMbIE
MaTepHaJlbl
Cemunapckoe 3ansamue
Omnpenenenne XxapakTepUCTUK 1 5 9 10
KPUCTANTNYECKUX PEIETOK
ATOMHO-KPHCTAJUIHYECKOE 1
CTpOeHHe MeTaLINYeCKHX
19 0MOCOBMECTHMBIX  MAaTepPHAJIOB. 3 2 10 N
YunpouHnenue MeTAIHYEeCKUX
MaTepHaJIOB " negexTbl
KPHUCTAIHYECKOH pPelieTKH
Cemunapckoe sauamue V3yuenne 2
CTPYKTYpbl OMOCOBMECTUMBIX 4 2 10
METAJUINYECKUX MaTepPHUaIoB
METOJIOM PACTPOBOM JIEKTPOHHOMN
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Mukpockoruu (Ppakrorpaduueckuit
AQHAJIN3 TUTAHOBBIX CILIABOB

1.3

®a3pl U (pa3oBble NpeBpalliecHUs B
MeTANINYeCKHX CILUIaBax.
JAmnarpamMmbl ¢aszoBoro
paBHOBeCHS

10

Cemunapcroe 3anamue
N3yuyenune CIOXKHBIX IuarpaMmm
(a3oBOro paBHOBECHS B
METATMYECKUX CUCTEMAax. AHau3
JrarpamMMbl (ha30BOTO PaBHOBECHS
Hukenb-tutad (Ni-Ti)

10

1.4

Hcnoab3oBaHue MeTALIMYECKUX
6I/IOMaTepI/IaJIOB B CTOMATOJIOI'MH

10

Cemunapckoe 3anamue . I3ydenue
3JIEKTPOHHO-MHUKPOCKOIINYECKOTO
KOHTpacTa Ha JieheKkrax
KPHUCTANTNYECKOT0 CTPOCHUS B
OMOCOBMECTUMBIX METAIUTHYECKUX
MarepHaiax

10

1.5

Mera/uinyeckue MarTepuajibl B
OpTONEANH W TPABMATOJOTHH.
Tenaenuun pa3BuTHA
OMOMMILIIAHTOJIOTHH

10
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Cemunapckoe 3auamue . Izydenue
CTPOCHUSI MAPTEHCUTA B METAJIJIaX U
CIUIaBax

10

10

1.6

CniiaBbl ¢ 3¢ deKkToM mamMsaT
(¢opMBbI U UX IPpUMEHEHHE B
MeIuliHe

11

10

Cemunapckoe sanamue VI3yuenue
HAHOCTPYKTYPHOI'O COCTOSIHUS
HUKEJIN/Ia THTaHa

12

10

Bcero yacoB nmo jucuMIJInHe

12

12

120

1
pedepar




[Tpunoxenue 2

POOHAOHNEHOYHBIX CPEACTB 110 INCIUAIIVIMHE

«MeTtasimyecKkue OHOCOBMECTHMBIE MaTEepHAJIbLD»
Hanpasnenue noarotoBku
22.04.01 MaTepuajioBeJleHHE U TEXHOJIOTMHA MATEPHUAJIOB
O6pa3zoBarenpHas mporpamma (mpoduib MOATOTOBKH)
TexHo0rNsi 0MOCOBMECTHUMBIX MATEPHAJIOB

Tembl pedepatoB

1.Crnassl ¢ 3¢ dexrom nmamstu GOpMbI U UX IPUMEHEHHE.

2.Mcnonp30BaHue METAIJIOB B KAYECTBE PEHTTEHOKOHTPACTHBIX CPEJICTB.

3.l'anueBsle Cru1aBbl A1 MEAULIMHBI.

4.Jlonyck HOBBIX OMOMAaTEPUAIOB U YCTPONUCTB K IPUMEHEHHUIO.

5.Mcnonb30BaHne METAIUIMYECKMX OMOMATEPUAIOB B CEPACUYHOCOCYAUCTON XUPYPTUU

6.Mcrnonb30BaHne METAIIMYECKUX OMOMAaTepHaIoB B CTOMATOJIOTHH.

7. MeTannueckue MaTepuaisl B OPTONEIUU U TPABMATOIOIHH.

8.IIpenmMy1iecTBa 1 HEAOCTATKU METAUIMYECKHUX KPETIEKHBIX U IPYTUX OPTONEINYECKUX
AJIEMEHTOB JIJI1 BOCCTAHOBJICHUS KOCTHBIX IIEPEIOMOB.

9. Umnunanrtatel. Peakuys opraHu3Ma Ha UMILIAHTAT U IPOLECCH B3aUMOJEHCTBUS C HUM.

10. ®yHK1IMOHAIbHBIE CBOMCTBA METAJUIMYECKUX OMOMaTEpUaoB.

11.IlppumeHeHre HUTUHOJIA B PEHTI€HOAHIOBACKYJISIPHON XUPYPTIHUU.

12.CpaBHuUTENIbHAS OLIEHKA BIUSHHS HEKOTOPBIX METAUIOB Ha (YHKIIMIO aKTUBAIH
TOJIOBHOT'O MO3ra 4eJI0OBEKa.

Bonpocsl kK KOJLNIOKBHYMY

1.0OcHOBHBIE CBOMCTBAa THUTaHa

2.IIpoMEBITIITICHHBIC TUTAHOBEIC CIIJIABBIL..

3.Da30BbIe MPEeBpaIIeHUs] B THTAHOBBIX CIIIaBaX.

4.TlpuMeHeHNe TUTAaHOBBIX CIJIABOB B KAUECTBE OMOCOBMECTHUMBIX MaTepUaIOB B MEAUIIMHE.
5.Knaccudukarius THTAHOBBIX CILIABOB

6.0OcHOBHBIE BUBI JUArPaMM COCTOSIHUSI CHCTEM THUTAH -JIETUPYIOIIHHA SJIEMEHT
7.TuTaH U ero CIulaBbl Kak OMOCOBMECTHUMbBIE MaTepUaIbl

8.MexaHU3MBbI YIIPOUYHEHUS] METAIIOB

9.TBepaoOpacTBOPHOE YIIPOUHEHUE.

10.Ponp BenmuuuHBI pa3Mepa 3epeH B yIIPOUYHEHUH METaJIOB.

11./IucnokanMoHHOE YIIPOYHEHUE

12.Ponb pa3mepa 4acTull, OKa3bIBAOIINX COMPOTUBIICHUE IBUKCHUIO JUCIOKAIINI
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13/lucniepcroHHOE YIpOUYHEHHE YacTHIIaMU (a3, BELACISIOMNXCS TPU paciae

IIEPECHIILEHHBIX TBEP/BIX PACTBOPOB

14.Ponb npuMeceil U JErUpyIOLIUX 3JIEMEHTOB
15.TIpumMeHeHne METAUNIMYECKUX OMOCOBMECTUMBIX MAaTEpUAIOB B OPTOINIEIUU U

TPaBMOTOJIOTHUH.

13.
14.
15.
16.

17.
18.

19.
20.
21.

16.HpCI/IMYH_ICCTBa U HCAOCTAaTKHU MCTAJUIMYCCKUX OPTONEANYCCKUX KPCIIC)KHBIX DJICMCHTOB
17. W3nenus U3 HUKEIUaa TUTaHa, UCIIOJIb3YEMbIC B MCIAUIIUHC

Bonpocel k 3xk3amMeHy

CoBpemenHble Mpo0seMbl HAyKH 0 Matepuanax. KoHCTpyKIMOHHBIE U () yHKIIMOHAJIbHBIE
MaTepHabl.

buomarepuansl. TpeboBaHus Kk Gnomarepuanam.

Merannuueckrue OMOCOBMECTUMBIE MaTEPHAIIbl U MOKPHITHsI. OCHOBHBIE 00JIACTH TPUMEHEHHUS
METaJUINYECKUX OMOCOBMECTUMBIX MaTEpUAJIOB.

ATOMHOE CTpOEHHE METAJIOB U CILIaBOB. MeTranyeckas cBs3b. Kpucramueckas pemerka

Kpucramnorpadudeckne mIocKOCTH U HAPABJICHUS U X WHACKCUPOBAaHUE.
MexaHn3Mbl yIPOYHEHUS B METAUIMYECKUX MaTEpHATIaX

WneanbHble U peagbHble KPUCTAILIBL.
JedeKTbl KpUCTAIUTMYECKON PEHIeTKHU.
Huddysus B merannax.

. ®a3pl B METAUTMYECKUX MaTepHasax.
. OcobenHocTH (a30BbIX MPEBPALICHUN B TBEPAOM COCTOSTHUH

. [oMoreHHbI€ U TeTepOreHHBIC 3aPOXKICHUS HOBOM (ha3bl

HopwmainbHble 1 MapTEHCUTHBIE PEBPALICHUSI.

MexaHu3M U 0COOEHHOCTH MapTEHCUTHBIX MPEBPALLCHUH.

[TpssmMoe 1 0OpaTHOE MapTEHCUTHBIE MPEBPAILICHUS.

TepMoyrnpyroe MapTeHCUTHOE NIPEBPAILEHUE U €T0 UCIIOJIb30BaHNE B METAIUIMUECKUX
Ouomarepuanax.

CTpyKTypHBIE MEXaHU3Mbl 0OpaTUMOH Aedopmarui.

DddexT mamsaTu GOpPMBI U €ro UCIIOTH30BAHNUE B METAIUTMIECKUX OMOCOBMECTUMBIX
MaTepuaax.

VYupyras u niactuyeckas aegopmaius. Mexanusmsel 1edpopMaluy B MeTalIax.
Yrupyrocts u o6patumas gegopmarusi. CBEpXynpyrocrb.

OyHKIMOHATbHbIE CBOMCTBA HUKEIUAA TUTAHA M UX UCIIOJIb30BAHNUE B METAITMUECKUX
OMOCOBMECTUMBIX MaTepHajax.



22.

23.

24.
25.
26.

27.

28.

29.

30.
31.

32.
33.
34.
35.
36.

37.
38.

39.

40.
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VYnpasienue GyHKINOHATIBHBIME CBOMCTBaMU. PoJIb HAHOCTPYKTYpUpPOBaHUS B (POPMUPOBAHUH
(YHKIMOHATIHHBIX CBOWCTB HUKEINAA TUTAHA.

Twurmel cBs3ei MCXKIAYy aTOMaMH. VcaoBusg aTOMHOTO PaBHOBECHS B KpHCT&J’IJ’IH‘ICCKOﬁ peméTKe

[TonsiTue neMeHTapHON TUEHKH, XapaKTEPUCTUKU KPUCTAJUTMUECKON peréTKH.

DneMeHThl CHMMeTpuu KpuctaisioB. Cunronnu. Pemerku bpase

I'panunpl 3épeH U cy03épeH (MOBEPXHOCTHBIE NE(EKThI), BUILI T'PAHMI], OOJIBIICYTJIOBBIC H
MAaJIOYTJIOBBIE TPAHUIIBI, X CTPOEHHE, KOTEPEHTHBIE U HEKOTEPEHTHBIE TPAHUIIBL.

OpnHOoMepHBIe TUHEHHbIE Ae(EKThI - AUCTOKAIUH. THITBI TUCITIOKAIMA. J|BUKEHNE THCITOKAIIIA:

CKOJIBXKCHHE, IICPCIIOJI3aHuC.

[Tonstus ¢aza, cTpykTypHas cocrapistomas. Pa3za B METAUIMYECKUX CUCTeMax (TBEpble
PacTBOPBI, XUMUYECKHE COCIMHEHUS, TPOMEXKYTOUYHbIE (Da3bl), YCIOBUS UX 00pa30BaHMS.
Juarpammbl  (a30BOro paBHOBECUS JIBOMHBIX M TpPOHHBIX cHcTeM. MeToabl MOCTPOEHUs
JiarpaMM, BAPHAHTHOCTh CHCTEMBI, IIPABHIIO CMEKHBIX 00JIACTEH.
JlnarpamMmbl COCTOSIHUS C HEOTPAaHUYEHHOM paCTBOPUMOCTBIO.

JlnarpaMMbl COCTOSIHUSL C OTPAaHUYEHHOW PACTBOPUMOCTBIO M OTCYTCTBHEM PACTBOPUMOCTH B
TBEPAOM COCTOSIHUM.

JlnarpamMmbl COCTOSIHUS C IPOMEKYTOUHBIMU (hazaMu
JlnarpamMmbl COCTOSIHUSL C MOHOTEKTHUECKHUM ITPEBPALLICHUEM.
JlnarpamMmbl COCTOSTHUS C TTIOJTMMOP(HBIM [TPEBPALIEHUEM
KonnyecTBeHHble pacuéThl B IBOMHBIX U TPOHHBIX cucteMax. [IpaBuio ¢a3, npaBuiio psryara.
Tpoiiuble  nuarpammbl.  KoHueHTpaimoHHbI — TpeyronbHuK.  ([lonurepmuueckue  u
M30TEPMUYECKUE Pa3pe3bl TPOMHBIX JUarpamMmm.
CnnaBel Ha ocHOBe TUTaHa. Knaccudukanus. [Ipumenenue B MmenuuuHe.
brocoBMecTUMOCTD, TEMOCOBMECTUMOCTH. [Ipobiiema TpoMOOTEHHOCTH

Xupypruueckuilt uHcTpyMeHTapuid. Knaccugukanus; mMapku cTaneil v criaBoB Il OTJEIbHBIX
BUJIOB MHCTPYMEHTA
MeaunuHckue U3Aeaust U3 HUKEIU1a TUTaHA: CTEHTHl U KJIMIICHI, IPUMEHSIEMbIE B MEAUIIMHE.

42 .Vcrionap30BaHUE METAJUIMYECKUX OMOCOBMECTUMBIX MaTCpUuaJIOB U HOKpLITI/Iﬁ B CTOMATOJIOT'HH.



