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1. Heaun, 3a7aum ¥ IJIaHUPYeMble Pe3yJbTAThl 00yUeHUsl 10 JUCHUIIIHHE

Leabro n3ydyeHus TUCUUILUIAHBI « METOABI ONPEIEIICHUS CBOMCTB MAaTEPHUATIOBY
ABJISIETCA TOJYyYEHUE CTyJCHTaMU HEOOXOJWMOW TMOJArOTOBKM [0 BOIpOcam
KOMIUJIEKCHBIX HCCJICIOBAaHUM, WCIBITAHUN W OLEHKU CBOMCTB COBPEMEHHBIX U
MEPCIEKTUBHBIX METALINYECKUX U HEMETAJUIMYECKUX MAaTEpUAJIOB, UCIIOJIb3YEMBIX B
WHHOBAIIMOHHOM TEXHUKE.

3agayamMm M3yUYCHUS NUCIUILIIUHBI SIBJISIOTCS:

-IpUOOpPETEHNUE CTYJICHTAaMU 3HAHUM TI0 COBPEMEHHBIM TEOPETUUYECKUM
MPEJICTABJICHUSIM O CBOWCTBAX MAaTEPHAIIOB, METOJAM OIPEACIICHUS W OLECHKH
CBOMCTB, cmocob0aM BO3JIEWUCTBUS Ha CBOWCTBAa MaTepUaJOB C LEIbI0 UX
OIITUMM3AIINH;

- OCBOCHHUE HABBIKOB OIPEJICJICHUS W H3YYEHUS CBOWCTB MAaTEpUAJIOB U
M3JEIUNA C HCMOJIb30BAaHUEM TEXHUYECKHUX CpEICTBA H3MEPEHUST W KOHTPOJIS,
HCIIBITATEIILHOTO M JJA0OPATOPHOTO 000PYA0BAHUS.

Ilnanupyemvle  pesyromamsl  00OyueHus—  TIOATOTOBKAa  CTYJACHTOB K
JIEeATEIIBHOCTH B COOTBETCTBUU C KBaTM(UKAIMOHHON XapaKTEPUCTHUKOMW OakajaBpa
0  HampaBJEHWIO, B TOM 4uciae QopmupoBaHue  QGyHIAMEHTAIBHOTO
MaTepUaiOBETYECKOT0 MHPOBO33PCHMS CTYJEHTa O IIpoleccax pa3paboTKu M
WCCJIEI0BAHUS MAaTEPHUAIIOB € 3aJITAHHBIM KOMILJIEKCOM CBOMCTB.

OOyuenue mno aucuuIuiiHe «MeTOoNbl OmNpeaeNeHrusT CBOMCTB MaTepUaioB
HaIpaBJICHO Ha POPMUPOBAHKE Y O0YJAIONTUXCS CIASAYIOMNX KOMITCTCHITUH:

KO}I M HAUMEHOBaHHE KOMIIETEHIIH I HHI[I/IKaTOpr JAOCTHKCHUSA

KOMIICTCHIIUHU

OIIK - 4. CniocoOeH NpoBOUTh
U3MepeHus 1 HaboieHus B chepe
npodeccuoHaIbHOM J1eTeTbHOCTH,
00pabaTbIBaTh U MPEICTABIATh
IKCIIEPUMEHTAJIbHBIE JAHHbIE

NOIIK-4.1. 3nHaer ycTpoiicTBO
puOOPOB, 00OPYIOBAHUS U METOIUKHU
IpOBEIeHUS U3MEPEHU 1 HaOI0JeHUH B
cthepe npodeccroHanbHON ACITENHHOCTH

NOIIK-4.2. YMmeeT npoBOAUTH
“3MepeHus U HaboaeHus B chepe
npodeccuoHaIbHOM 1A TeNTbHOCTH,
o0OpalaTeIBaTh U MPECTABIATh
HKCHEPUMEHTAIbHbIE JaHHbIE
HOITIK-4.3. imeeT HaBBIKH MPOBEICHUS
W3MepeHuil 1 HaOmoIeHu# B cdepe
npodeCCuOHATBHON IeATETHHOCTH,
00pabOTKHU U Mpe/ICTaBICHUS
HKCIEPUMEHTATHHBIX JAHHBIX

OIIK - 5. Cnioco0eH pemaTh Hay4yHO-
UCCIIEN0BATENbCKUE 3a1a4H TIPH
OCYILECTBIIEHUH MPO(HECCHOHATBbHON
JEATEIBHOCTHU C IIPUMEHEHUEM COBPEMEHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTUHN U
MPUKIIAJHBIX alapaTHO-IPOrpaMMHBIX
CpEJICTB

NOIIK-5.1. 3naet cnocoObl peneHus
HAayYHO-HCCIIEJ0BATEIbCKHX 3a/1a4 B
poeCCHOHATILHOM IeATETLHOCTH C
MPUMEHEHHEM COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTUH;

NOIIK-5.2. Ymeer pemaTe Hay4HO-
UCCIIeI0BAaTENbCKUE 3a/1a41 IPU
OCYIIECTBJICHUH TPO(ecCHOHATbHON




JeSITEJIbHOCTH C TIPUMEHEHUEM COBPEMEHHBIX
UH(POPMALMOHHBIX TEXHOJIOTUH H
MPUKJIAHBIX alapaTHO-IPOrPaMMHBIX
CpencTB

NOIIK-5.3. ImeeT HaBbIKH
IIPOBEICHUS HAyYHO-UCCIICAOBATEILCKUX
paboT B poheCCUOHATILHON e TEIILHOCTH C
NPUMEHEHHEM COBPEMEHHBIX
HHGOPMAIIMOHHBIX TEXHOJIOTHI U
NPUKJIAIHBIX aIapaTHO-TPOTPAMMHBIX
CpPE/ICTB

OIIK - 6. CrtocoOeH mpuHUMATh
000CHOBaHHbIE TEXHUUYECKHUE PEILICHHUS B
npodeccuoHaNbHOM e TeIbHOCTH, BHIOUPATh
s dekTuBHBIC U 0€30MaCHBIC TEXHUICCKUE
CpecTBa U TEXHOJIOTUU

NOIIK-6.1. 3Haer criocoObl
MPUHATHS TEXHUYECKHUX PEIICHUIA B
npohecCuOHATBbHON eI TeNbHOCTH,

s exkTrBHBIC U 0€30TIaCHBIC TEXHUYCCKUE
CpEICTBa M TEXHOJIOTUH;

NOIIK-6.2. YmeeT npuMeHsTh
000CHOBaHHbIE TEXHUYECKHE PEILICHUS B
po(heCCUOHATTLHOM e TEIILHOCTH, BEIOMPATh
3¢ dexTUBHBIC U OE30IACHBIC TEXHUYECKHE
CpelICTBa U TEXHOJIOTHHU

HNOIIK-6.3. Mmeet HaBbIKK
NPHUHSITAS 000CHOBAHHBIX TEXHHUYECKUX
penieHui B mpodeccroHaaIbHON
JeSITeIbHOCTH, BBIOOPa d((HEKTUBHBIX U
0€30MaCHbIX TEXHUYECKUX CPEICTB U
TEXHOJIOTHI1

OIIK - 7. Cnnoco6eH aHalnu3upoBaTh,
COCTaBJIATh U IPUMEHATh TEXHUYECKYIO
JIOKYMEHTALMI0, CBA3aHHYIO C
npodecCHOHATIBHOM 1€ TETbHOCTHIO, B
COOTBETCTBHUHU C JICUCTBYIOIIMMHU
HOPMAaTUBHBIMH JOKyMEHTaMU B
COOTBETCTBYIOLIEH OTpaCIn

NOIIK-7.1. 3HaeT ocHOBHbBIE
CTaHJapThl 0pOPMIIEHHS TEXHUUECKOM
JIOKYMEHTAIlUH, CBSI3aHHOM ¢
npogeccuoHaIbHOM e TeTbHOCTHIO, B
COOTBETCTBHUHU C JIEUCTBYIOIINMHU
HOPMAaTUBHBIMH JJOKYMEHTaMU;

NOIIK-7.2. YMmeer aHanu3upoBaTh,
COCTaBJIATh U IPUMEHATh TEXHUYECKYIO
JOKYMEHTAINIO, CBSI3aHHYIO C
npogeccuoHaIbHOM e TeTbHOCTHIO, B
COOTBETCTBHUHU C JICUCTBYIOIIMMHU
HOPMAaTHUBHBIMH JJOKYMEHTAaMH B OTPacCIIu;

HOIIK-7.3. UMmeeT HaBBIKK aHAIN3a,
COCTaBJICHUS W IPUMEHEHUS TEXHUYECKON
JIOKYMEHTAIlUH, CBSI3aHHOM ¢
npodeCcCuOHAIBHON IeATETHHOCTHIO, B
COOTBETCTBHUH C JEHCTBYIOIUMU
HOPMAaTUBHBIMH JJOKYMEHTaMHU B OTpaciiv

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOTrPaMMbl

JIMCIMITIMHA OTHOCUTCS K 00s3aTeNbHON vacTu/yacTd, (GOPMHUPYEMOH y4acTHHKaMHU

o0pa3oBaTenbHbIX OTHOIIEHUH 0510Ka b1 «lucuunauael (MOIYIN)».

ﬂaemc;z onucanue Meofcducuunﬂunapﬂblx cesaszetl ¢ 0666‘1’1841/1861101141/!]1414 u nowzec)ymwwwu

()MCL}MI’UZUHCIMM U npaxkmuxkamu.




B3aumocBs3aHa J0rudecku u COACPIKATCIIbHO-MCTOJJUYCCKH CO CJIICAYIOIIMMHU

nucuuruinHamMu U npaktukamu OOIT:

B o6azamenvrou vacmu:
- dusuka;

- Metpoiorusi, cTanapTU3aluus U cepTuduKaIms.

B uwacmu, popmupyemoti yuacmnuxkamu obpazoeamenbHbix OMHOUEHULL:

- Merajuinueckue MaTeprallbl;

- Hemetamnuueckue MaTCpHraJibl;
- KOMHOBI/IHI/IOHHBIG MaTCpUaJIbI.

- [IoponikoBsie MaTepuabl;
- [IepciekTBHBIE MaTEpUabl,

- CDYHKIII/IOHEUIBHLIG MaTCpUaJIbI;

- HaHOMaTepI/IaHLI;

- [ToKpBITHSI U METOJIBI X UCTIBITAHUU.

3. CTpykTypa U cojep:KaHue QU CHUNINHBI

OO0111ast TPYA0EMKOCTb AUCIMIUTMHBI COCTABISAET 8 3aueTHBIX eAuHuIl (288 yacos).

3.1  Bwuasl yueOHOIi pad0oThI 1 TPYA0EMKOCTH

. Bup y4eOHoii padoThI KosmuecTBo yacoB 3 feMeCTpH 5

AyIMTOPHBbIC 3AaHATHS 126 36 54 36
B ToMm unce:
Jlexum 54 18 18 18

1
CeMuHapckue/mpakTHUeCKHe

2 | 3aHsATHS
JlaGopaTopHble 3aHATHS 72 18 36 18

3
CamocrositeibHas padora 162 36 54 72
IIpomexyTouHas

aTTecTanus
3adet/nud.3a4eT/7K3aMeH 3ader/9K3aMeH 3a4eT 3a4eT 9K3aMEH
HTroro 288

3.2 TemaTuuyeckuii IJIaH U3y4YeHUs TUCHUNIHHBI

Pa3memnién B npumnoxxenuu 1 k paboueii mporpamme.

3.3 Conepxanue TUCHUTINHBI

Tperuii cemecTp

Mexanuueckue ceoiicmea mamepuaios u Memoowl ux onpedeﬂeuu;l




[lonsTue wnHanpsokenue u  nedopmanua. HopmanbHble U KacaTenbHBIE,
YCIOBHBIE M HCTHHHbIE HanpspKeHHs. TeH30pbl HanpskeHUud. OCHOBHBIE CXEMBbI
HANPSHKEHHO- Ae(POPMUPOBAHHOTO COCTOSHUS MPH PA3TUYHBIX CXeMaX Harpy>KeHusl.

Pa3nen 1. CoiicTBa Ipu CTATUYECKHUX UCIIBITAHUSX

Tema 1. cnibITaHUs HA pACTSKEHUE

Tewma 2. O6pa3iibl ¥ MAIIMHBI 1J151 UCTILITAaHUS Ha PACTSKEHUE

Tema 3. IIpouHOCTHBIE XapaKTEPUCTUKU ITPU PACTAKEHUN

Tema 4. XapakTepuUCTUKH IJTACTUYHOCTU MIPH PACTSHKEHUH

Tema 5. PaGoTa mnactuueckoil nedopmanuy Ipu pacTsHKEHUU

Tewma 6. McnibiTanus Ha cxaTue

Tema 7. UcnibiTanus Ha U3rud

Tema 8. BnusHue JerMpOBaHMS M CTPYKTYpbl Ha MEXAaHWYECKHE CBOWCTBA
METaJUIOB MIPU CTATUYECKUX UCTIBITAHUAX IIaAKUX 00pa3loB

Tema 9. PactBopHOE ynpOoUHEHNWE

Tema 10. BriusiHue BbijieieHu H30BITOYHBIX (a3

Tema 11. IlpumeHeHHE KOHUEHTPATOPOB HANPSIKEHUW MPU CTATUYECKUX
UCIIBITAaHUSIX

Tema 12. UcnibiTanust oOpasiioB ¢ HAAPE30M

Tema 13. McnipiTanus Ha BA3KOCTh Pa3pyLICHUS

Tema 14. 3aBUCHMMOCTH TPEHIMHOCTOMKOCTH OT COCTaBa U CTPYKTYpbI
Martepuana

Pa3nes 2. CBoiicTBa MpH TMHAMUYECKUX UCTIBITAHUSIX

Tema 1. OcobeHHOCTH MIACTUYECKOH nepopMaluy U pa3pyLeHus

IpU TUHAMUYECKOM Harpy>KeHUHU

Tema 2. JlunaMu9YecKre UCTIBITAaHUS Ha U3THO 00pa3IloB C HAIPE30M

Paznen 3TBepaocTh

Tema 4. TBepaocth o bpunemnnto

Tema 5. TBepaocTh o Bukkepcy

Tema 6. TBepaocthb 1o PokBernty

Tema 7 MUKPOTBEPIOCTH

Pa3nen 4. [lebopmarius

Tema 1. Yopyras nedopmaiiust 1 MOJIyJIH YIPYTOCTH

Tema 2. HenonHas ynpyrocTb METaJJIOB

Tema 3. [Tnactuueckas aedopmanus 1 aepopMamoHHOE YIIPOYHEHUE

Tewma 4. HuzkoremnepaTtypHas miactTuueckas AepopmMaliysi METaJljIoB

CKOJIBKEHHEM U JIe(popMallmOHHOE YIIPOUYEHUE

Tema 5. [Tnactuueckas gedopmaliyus METAIOB IBOMHUKOBAHUE

Tema 6. BausiHue pasznuyHbIX (PAKTOPOB HA IUIACTUYECKYIO AehOpMAaIIHIO
METAJIJIOB U UX Je(OpMallMOHHOE YIIPOUHEHHE

Tewma 7. Biusiaue sueprun 1epexToB ymakoBKU

Tema 8. BiusiHre cxeMbl HAaNPSDKEHHOTO COCTOSTHUS



Tema 9. Biusinue temnepatypsl nedopmanun

Tema 10. Biiusinue ckopoctu nedopmanuu

Tema 11. BiustHue mpuMeceit 1 JIeTHpOBaHUS Ha TJIACTHYECKYIO AehOpMAaITHIO
U YIPOUYHEHHE

Pasnen 5. Pa3pyiienue

Tema 1. Buasl pa3pyiieHus METAIIIOB

Tema 2. MexaHu3MbI 3apOKICHUS TPEUTUH

Tema 3. PazButre TpemuHbl ¢ TO3UIUN MEXaHUKU Pa3pyIICHUS

Tema 4. Bsizkoe pazpyliieHue

Tema 5. Xpynkoe pazpyIiicHue

YerBeprslil ceMecTp

Mexanuueckue ceolicmea mamepuanose U Memoobl UX OnpeoeeHuUs
(npodonicenue)

Pasgen 6. JKapormpo4HOCTb.
Tema 1. SIBI€HUE MOJI3YYECTH.

Tema 2. MicribITaHKs HA NIOJI3Yy4ECTh.

Tema 3. TpeThbs cTanus MOJI3Y4YECTU U pa3pyLICHHUE.

Tema 4. MicnibITaHUs Ha JUIMTENBHYIO IPOYHOCTb.

Tema 5. BiMsiHue nerupoBaHus Ha JUIMTEIbHYIO [IPOYHOCTD.

Tema 6. BiiisiHue nerupoBaHus U CTPYKTYPbl HA JUTMTEIBbHYIO IPOYHOCTb.
Pasnen 7. [{ukiuueckue uchvlmanus Mamepuaos.

Tema 1. YCTaIOCTh U BBIHOCIUBOCTh MaTEPUAJIOB.

Tema 2. MexaHU3MBbI YCTAIIOCTHOIO pa3pyLLUEHHUS.

Tema 3. CTpyKTypHBIE U3BMEHEHUS ITPU LIUKINYECKUX UCIIBITAHUSIX MATEPUAJIOB.
Tema 4. OnpeneneHue npeaesna BBIHOCIUBOCTH.

Tema 5. BiusHue pa3nuuHbiX ()aKTOPOB Ha XapaKTEPUCTHUKU BBIHOCIMBOCTH.
Tema 6. MlcnibITaHNS Ha yCTAJIOCTh, CXEMbI HArpy>KEHUs, 00pa3Lbl.

Tema 7. MammHbI U1l UCIIBITAHUS HA YCTAJIOCTb.

TexHoJiOrMYecKHe CBOHCTBA MATEPUAJIOB

Pasgen 1. JIuTeiiHbIC CBOMCTRBA.

Tema 1. JKUJIKOTEKY4ECTb.

Tema 2. CKIIOHHOCTh K 0OPa30BaHUIO YCAOYHBIX ITYCTOT.
Tema 3. I €epMETUYHOCTSD.

Tema 4. JInHelHas ycaaka.

Tema 5. CKIIOHHOCTb K 00Opa30BaHUIO TOPSYUX TPEUIUH.



Tema 6. DBiuusgHue coctaBa M CTPYKTYphl Ha  TOPSYEIOMKOCTb.

ConpoTHBISIEMOCTH CIJIABOB 00Pa30BaHUIO TOPSIYUX TPEILIUH.

JIMKBaIIMOHHBIE SIBJIEHUS B CIUTKAX U OTJIUBKAaX.

Paznen 2. CBapuBaeMoOCTb.

Tema 1. Pa3HOBUIHOCTH CBapKH.

Tema 2. JleeKThI CBAPHBIX COEAMHEHUN U OLIEHKA CBAPUBAEMOCTH.

Tema 3. XUMUYECKasT HEOAHOPOIHOCTD.

Tema 4. [lopucTocTs MeTaIIA IBA.

Tema 5. X0JI0AHBIE TPELIUHBI.

Tema 6. BplsiBieHHEe AeQeKTOB CBapku. lopsune (KpUCTaUTM3allMOHHBIE)
TPEILHHBI.

Pazaen 3. OLICHKA IAEMOCTH.

Tema 1. O0111as1 XapaKTepUCTHKA MPOLIECCOB MalKu.

Tema 2. OOpa3oBaHUE CIIAEB.

Tema 3. Y 1ajieHUE OKCUHOM IJIEHKH C MIOBEPXHOCTHU MAasg€MbIX JI€Taje.

Tema 4. BausitHuEe CTpYKTYphI Ha IPOYHOCTh NASHOTO COEIMHEHHUS.

Tema 5. CMauuBaHue, paCTEKaHUE U KANWLUIIPHOE TE€UEHUE TIPH MalKe.

Tema 6. [Ipunon. OneHka nasseMoCcTH U CBOMCTB IAsHbIX COCIUHEHUMN.

Paszaen 4. OOpabaThiBA€MOCTh JIaBJICHUEM

Tema 1. OLIEHKH TE€XHOJOTMYECKOM IMIACTUYHOCTU IpPH Tropsiuel aedopmanuu.

Tema 2. OLIEHKH TEXHOJOTHYECKON IIIACTUYHOCTHU MPU XOJIOJHOU JedopMaluu

IIsThIil cemecTp

duznyeckue CBONCTBA

Paszgen 1. MeTtamunyeckas CBsi3b M OOIIME OCOOCHHOCTH METAJLTUUYECKOTO
COCTOSIHUS.

Tema 1. Meramiiueckass CBsi3b U OOIME OCOOECHHOCTH METAIIMYECKOTO
COCTOSIHUS.

Tema 2. Pacnipenenenue @epmu-/Iupaka

Tema 3. [ToBepxHocTh Depmu

Paznen 2. TermoeMKoCTh

Tema 1. DoHOHBI

Tema 2. 3axon Jlebas. UntepnionsuuonHas Mmoens [lebas

Pazaen 3. Koappuuuent temnoBoro pacmmpeHus

Tema 1. SIBneHue TEMIOBOTO paCIMPEHUSI.

Tema 2. AHrapmManusM KojiebaHu

Tewma 3. Onpenenenne kodpPuiueHTa TMHEHHOTO PACITUPEHHUS
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Tema 4. D ekt MarHUTOCTPUKITUN

Pasaen 4. DIIEKTPOIPOBOIHOCTh U TEILUIONPOBOAHOCTD
Tema 1. 3akon Oma. 3akon Bunemana-®paniia

Tema 2. ®opmyia dpyne.

Tewma 3. Briiusaue TeMnepaTypbl Ha 3JIEKTPOIPOBOIHOCTD.
Tewma 4. Bniusaue tTeMiepaTypbl Ha TETUIONPOBOJHOCTD.

3.4 TemaTuka ceMHHAPCKHX/MIPAKTHYECKHUX H JIAOOPATOPHBIX 3aHATHH

3.4.2.J1abopaTopHbIe 3aHATUS

Mexannueckue CBOMCTBA

1. Cratnyeckue UCTIBITAHUS HA PACTSHKEHUE

2. AcnpITanus MaTepralioB Ha CoKaTUE

3. OnpenenieHne yaapHOU BI3KOCTA MaTEPUATIOB

4. TBepaocTh MaTEPUATIOB U METOABI €€ OMPEACICHUS

5. UcnbiTanne MaTepuaioB Ha yCTAIOCTh

TexHonornyeckue CBOMCTBa

1. Onpenenenne peoJoOrndIecKuX CBOMCTB MOPOIIKOBBIX MAaTEPUAIOB

2. Onpenenenue TeMneparypsl IIaBJICHUS MAaTEPUATIOB

3. Onpezenenre rpanyJIoOMETPUYECKOTr0 COCTaBa MOPOUIKOBBIX MaTEpPUAIOB
4. Onpenenenue kKodhPuIMEHTa TPEHUS U CKOPOCTH U3HAIIMBAHUS MaTepuaia
5. Onpenenenne mepoxoBaTOCTH MOBEPXHOCTH

dusnyecKrne CBOMCTBA

1. Onpenenenne OTKPHITON U KaXyIIECsl IIOTHOCTH MaTEPUaOB

2. Onpenenenune nukHoMeTpruueckor (MCTUHHOM) MITIOTHOCTH MaTepUaIOB
3. OnpeneneHne TEMIOEMKOCTH MaTEPUAJIOB

4. OnpeneneHue TEIONPOBOAHOCTH MATEPUATIOB

5. Omnpenenenue TemneparypHoro KoddduimeHTa JUHEHHOrO pacUIMpEeHHs
MaTepUasos.

4, YueOHO-MeTOoANYecKOe U MHPOPMALITHOHHOE o0ecriedeHue

4.1  OcHoBHasi IMTEpaTypa

1. .. HoBuxkog, B.C. 3onoropesckuii, B.K. ITopthoit, H.A. benos, /1.B.
JImBanos, C.B. MenseneBa, A.A. Akcenos, FO.B. EBceeB. MeTamioBeneHue.
VYuebnuk. B 2-u romax. T.1./ Ilox o6mieit penakiueit B.C. 3onoropeBckoro — M.:
Mz narensckuii jom MUCuC, 2009. — 496 c.
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2. Jlusumn b.I'., Kpanommn B.C., Jlunenkuii S.JI. ®uznueckue cBoiicTBa
MeTaJJIoB U criaBoB M.: Metamnyprus, 1980, 412 c. .

3. 3onmoTapeBckuii B.C. Mexannyeckue cBOMCTBa METAJJIOB: y4e0. /ISl By30B. -
M.: Metannyprus, 1983, 398 c.

4. bo6oBuu, b.b. Hemerammnieckue KOHCTPYKIIMOHHBIE MaTepralibl: yueOHOE
noco6bwue ais By30B / b.b. bo6osuu. — M.: MI'TI1Y, 2009. — 383 c.

4.2  JlomoaHMTebHAS JUTEpPATypa

1. Mexannyeckue u (pu3uvecKkre CBOMCTBA MaTepuanoB. MeToanueckue
yKa3aHUs 10 BBIMOJIHEHUIO J1a00paTOpHBIX paboT. DiaekTpoHHas Bepcusi. MAMU,
2015,31c

2. MarepuasnoBenenue. Y 4YeOHUK Ui CTY. BbICHI. yueO. 3aBeaeHuit / I'. M.
Bousikos, B. M. 3yeB — M. : uznarensctBo Akaaemus, 2011, 400 c.

3. lemun FO.H. ®usuka metamion: yued. mocodue. - M.: MI'TTY, 298 c.

4.3  DJeKkTpoHHbIE 00pa30oBaTebHbIE PECYPChI

[IpoBenenue 3aHATUI U aTTECTAIM BO3MOYKHO B IUCTAHIIMOHHOM (popMaTe ¢ IpUMEHEHUEM
CHCTEMBI AUCTAaHIIMOHHOT0 00y4eHus ynusepcutera (CJO-LMS) Ha ocHOBe pa3paboTaHHbBIX
Kaeapoii a1eKTpOHHBIX 00pa3oBaTesbHbIX pecypcoB (DOP) o Bcem pazaenam nporpamMmsl:

Hazanue D0P Ccplika Ha Kypce

Merobi ompenenenus | https://online.mospolytech.ru/course/view.php?id=8894
CBOMCTB MaTepHajoB

4.4  CoBpemeHHble npodeccuoHaATIbHBbIE 0a3bl JAHHBIX U HH(OPMALHMOHHbIE
CIIPaBOYHbIE CUCTEMbI

Ccpuika Ha
Ne HanmeHnoBanue JocTynmHocrb

pecypc

NudopmanuonHo-cipaBoYHbIE CHCTEMbI

1. | BHyTpuBY30BCKas y4ueOHas n

http:/lib.mami.ru JlocTymHO
y4eOHO-MEeTOAMUeCcKas JINTepaTypa

DIEeKTPOHHO-0MOJIMOTEYHbIE CUCTEMbI

Jlanpb https://e.lanbook.c JlocTymiHa B ceTH
1. om/ Unrepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbo JlocTyIHa B ceTH
2. okshop.ru/ Uurepner 6e3

OTpaHUYCHU N



https://online.mospolytech.ru/course/view.php?id=8894
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IIpodeccuonasibublie 6a3bl JAHHBIX
basa maHHBIX Hay4HOM http://www.elibrary.ru JlocTymmHO
1. | snexrponnoii GuGIHOTEKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com JlocTymmHO
HOJIUTeMaTHYecKas peepaTUBHO-
2. | Gubnuorpadpuyeckas u
HAyKOMETpHYeCKast
(bubmmomeTpuueckas) 0a3a TaHHBIX
S. MarepuajbHO-TEXHHYECKOE o0ecreyeHue
Viaszvieaemcss ~— nepeuenv  yueOnvlx  ayoumopuii O NpoGedeHus  JeKyull,
CEMUHAPCKUX/NPAKMUYECKUX U J1aDOPAMOPHBIX — 3aHAMULL, — CAMOCMOSAMENbHOU — pabombl

ooyuarowuxcsi ¢ yKazauuem J1abopamopHoco 000py008aHus, O0eMOHCMPAYUOHHLIX NpUbOpos,
000pyo0osanusi 011 NPAKMUYECKUX —3AHAMUU, MYTbMUMEOULIHbIX — CPeOCme8, MpPeHa#cepos,
CUMYTSAMOPOS, HA2TAOHBIX NOCOOULL, UCNOB3YEMbIX OJIsL OC80EHUSL OUCYUNTUHD.

HaunmeHoBaHHeE cielMAJILHBIX
NMOMeIlleHU I ¥ MOMeleHNH AJId
CaMOCTOSITeIbHOI padoThI

OcCHalIEeHHOCTD CHelNaJIbHbIX
MOMeIlleHU I ¥ MoOMelIeHu | IJIs
CaMOCTOSITeIbHOM PadoThl

Ayautopust AN JIGKIHOHHBIX, Croubl y4eOHbIe co CTYJIbSIMU,
1a00paTOPHBIX, MPAKTUYECKUX 3aAHITHH | ayAUTOpHAs JIOCKA. Pabouee MECTO
aB.1313. MpenojaBaTelis: CTOJ, CTYJ; HPOEKTOp, SKpaH,

KOMIIBIOTED.

VYuebHoe u mabopatopHoe 000pyaOBaHHE:
tBepaomep TP 5006; mxadsl 11 XpaHeHHs C
y4eOHO-METOIMYECKON W HAyYHOW JIUTEpaTypoH,
HarJsigHbIe TocoOws (TIaKaThl).

Aymutopus il JIGKITUOHHBIX, Cronsl yueOHbIe co CTYJIbSIMU,
Ta00paTOPHBIX, TMPAKTUYECKUX 3aHITHH | ayAUTOpHAs JIOCKA. Pabouee MECTO
aB.1316 . MIPEnoAaBaTelisd: CTOJ, CTYJ, MPOEKTOp, JKpaH.

YuebHoe mabopaTopHoe 000pyI0BaHUE:
mukpockon — AJIBTAMU;  tBepmomep
TKC-1M, HarasaHble TOCOOUs

Aymutopus il JIGKITMOHHBIX, Cronsl yueOHbIe co CTYJIbSIMU,
7a00paTOPHBIX, TPAKTHYECKUX 3aHITHH | ayTUTOpHAs JTOCKA. Pabouee MECTO
aB.1304. MIPENOAABaTEINs: CTOI, CTYJ

VYuebHoe mabopaTopHOe 000pyI0BAHUE:
MHUKPOCKOTIBI

ZASILACZMIKPOSKOPOWYtypTVO  6/20;
tBepaomep TP 5006 , mukporBepnomepsl [IMT-
3M; nynsl bpunemns.; mukpockonsl AJIBTAMU;
KOMIUIEKT 0Opa3loB njs J1abopaTOpPHBIX pPadoT;
JUIS
PacxXoHBIX MaTepUAJIOB, HATJISAHbIE TOCOOUs

rKagbl XpaHeHusi o0OpylOBaHUS H

Aynutopust uis  1a00paTOPHBIX

YueOHoe mnaboparopHoe 00OpyIOBaHUE:



http://www.elibrary.ru/
http://webofscience.com/
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3aHsTui aB.1307. anekTponeub (HabGeprepm 1280°).; snexTpomneds
(Cuon  1100°).; osnekrponeur (ITK-PK-10/12
1280°); MOJUPOBATILHBIN CTaHOK
StruersTegraPol- 11.; OTPE3HOM  CTaHOK

StruersLaboton — 3; ycraHoBka s TOPIEBOM
3aKallKi; YCTaHOBKAa JUISL  DJICKTPOTPABIICHUS
StruersLectroPol -5. Ilkader s XpaHeHUs
XAMHYECKHUX PEaKTUBOB, 00pa3sIos,
WHCTPYMEHTOB W  PacXOIHBIX  MaTEPHUAJIOB.
Bepcrak ¢ unctpymenTamu; pabouee MeCTO IS
TpaBJICHUsI, 000PYTOBAHHOE BBITSHKKOM

Aynautopus s JEKIHOHHBIX, Crounl y4eOHbIE co CTYJIbSIMH,
71a00paTOPHBIX U TMPAKTUYECKUX 3aHATUN | ayIUTOpHAs JIOCKa, TMEPEHOCHOW MPOEKTOp,
NeAB1318. 9KpaH, HansaHble TmocoOus. Pabodee Mecro

MpenoaBaTes: CTOJI, CTYIL VYuebnoe

naboparopHoe 00OpyOBaHUE: MITAHTCHIIUPKYJIH;
mpecc Uil 3alpecCOBKM  00pas3loB; Jiyma
Bbpunenns .; mukpomerpsl.; TBepaomep TP 5006-
M ; tBepmomep TP5006-02.; mukpoTBepaomMep
[IMT-3M.; mukpockon Meram-PB. IloacoOHbie
nomenieHusi: pabodyee MeCTO HMHXKEHEpa —CTOI,
CTyJbsi, IWIKabl 17 XpaHeHus oOpa3loB U
METOJIMYCCKUX ITOCOOUH, KOMITJIEKTHI 00pa3IoB.

6. MeroauyecKkue peKOMeHAANNU

6.1 Meroanyeckne peKOMeHAAIUM /ISl MPeNnoAaBaTeis N0 OPraHu3anuu
00y4eHust

6.1.1. IlpenonaBarenb OpraHu3yeT MpenojaBaHWe TUCHUIUIMHBI B COOTBETCTBUU C
TpeOoBanusiMu "[lonoxeHuss 00 opraHu3auu 00pa30BATEILHOIO Ipolecca B MOCKOBCKOM
HOJUTEXHUYECKOM YHUBEPCUTETE U ero (puinanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha mepBOM 3aHATHHU TMpENoJaBaTellb JOBOJUT O CBEJCHHS CTYICHTOB COJEpIKaHHUE
paboueil mporpammel auctumiuHbl (PITJ]) um mpenocraBiseT BO3MOXKHOCTh O3HAaKOMJICHHS C
IIPOrpamMMoi.

6.1.3. [IpenonaBaTens 0cOOEHHO OOpaIaeT BHUMaHUE CTYICHTOB Ha:

- BUIBI U (OPMBI TIPOBENEHUS 3aHATHH TO JTUCHUIUIMHE, BKIIOYAs TOPSIOK IPOBEICHHS
3aHATUI C NMPUMEHEHUEM TEXHOJIOTUH JHUCTAaHIIMOHHOTO OOYYEHHS M CHCTEMBbl JUCTAHIIMOHHOTO
oOyuenus ynusepcurera (CJJO Mocnonurexa);

- BUJBI, COJAEpXaHWE M TMOPSAOK INPOBEACHHS TEKYLIEro KOHTPOJS YCIIEBA€MOCTH B
COOTBETCTBUH C ()OHJIOM OIIEHOYHBIX CPEJICTB;

- (dopMmy, coaepkaHHe U TOPAAOK MPOBEACHUS TMPOMEKYTOYHOM arTecTallud B
COOTBETCTBUU C (POHIOM OIIEHOYHBIX CPEACTB, MperycMoTpeHHbIM PIT/I.

6.1.4. JloBoguT J0 CBEOEHHUA CTYAEHTOB TpauK BBIIOJIHEHUS YYeOHBIX paboT,
npexycMoTrperHsix PI1/T.

6.1.5. HeobxomumMo ¢ camMoro Havajga 3aHSATHH PEKOMEHJIOBAaTh CTYAEHTaM OCHOBHYIO H
JIOTIOJTHUTEIIFHYIO JINTEPATYPy M YKa3aTh IyTH JOCTYIIA K HEH.

6.1.6. BHauane wiM B KOHIIE CEMECTpa JaTh CIIMCOK BOINPOCOB Ui TMOATOTOBKU K
MPOMEKYTOUYHON aTTECTAIuH (IK3aMEHY WJTH 3a4ETY).
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6.1.7. Pexomenmayercst ¢akt o3zHakomsieHust ctyaeHtoB ¢ PIIJI u rpaduxom pabGoThI
MUCHbMEHHO 3a(hUKCUPOBATH MOAINMUCHIO CTY/ICHTA B JIMCTE O3HAKOMIICHUS ¢ coaepxkanue PI1/I.

6.1.8. IlpenomaBatenu, BeIylIMil JIEKIIMOHHBIE W TNPAKTUYECKUE 3aHITHUS, JIOJKHBI
COTJIACOBBIBATh TEMATWYCCKHI IUIAH TMPAKTHUYECKUX 3aHSATHHA, HCIIOJIb30BaTh CAMHYI CHUCTEMY
0003HauEHMIA, TEPMHUHOB, OCHOBHBIX IMOHSITUN AUCIUTLTAHBI.

6.1.9. Ilpu moarotoBke K Ja0OpPATOPHOMY M NPAKTHYECKOMY 3aHATHIO 1O TMEPEUHIO

OOBSBICHHBIX TEM IMPENOJABATENI0 HEOOXOIUMO YTOYHHTH IUIAH UX MPOBEACHUS, MPOAYyMaTh
(bOopMyIIMPOBKHU U COJIepKaHue Y4eOHBIX BOIPOCOB, BBIHOCUMBIX Ha OOCYKICHHE, O3HAKOMHUTHCS C
IIEPEYHEM BOIIPOCOB IO TEME CEMHUHAPA.

B xozme cemunapa BO BCTYHNUTEJIBHOM CIIOBE PACKPBITh MPAKTUUECKYIO 3HAYMMOCTH TEMbI
CEMHUHAPCKOI0 3aHSTHUs, ONPEICIUTh MOPSJOK €ro MpPOBEICHUS, BpeMs Ha OOCYX IACHUE KaxI0ro
yaeOHOro Bompoca. [IpumeHsss (QpPOHTAIBHBIA OMPOC JaTh BO3MOXKHOCTh BBICTYIHTH BCEM
CTYJIEHTaM, IPUCYTCTBYIOLIUM Ha 3aHSITHH.

B 3axkirounTenbHON 4acTHM CEMHUHApCKOIO 3aHATHS CielyeT MOJBECTH €ro WTOTH: JaTh
OLICHKY BBICTYIUIEHUH Ka)KJJOTO CTYJEHTAa U y4eOHOW IpyIIibl B LIE€JIOM. PacKpbITh MOJI0KUTENbHBIE
CTOPOHBI M HEIOCTATKU MPOBEJCHHOIO CEMUHAPCKOro 3aHATHS. OTBETUTh HA BOIPOCH! CTYIEHTOB.
Briiate 3aganust 17151 CaMOCTOATENBHOM pabOoTHI 10 MOATOTOBKE K CIIEIYIOIIEMY 3aHSATHIO.

Bo3MosxHO nTpoBeieHne 3aHATUH U aTTecTaluil B TUCTAHLIMOHHOM (hopMaTe ¢ IPUMEHEHUEM
CUCTEMbI JUCTaHIMOHHOro o0yueHus: yHuBepcurera (CHO-LMS). [lopsanox mposeneHus padboT B
JUCTAHIIMOHHOM (popMaTe yCTaHAaBIMBACTCA OTAEIbHBIMU DPACHOPSIKEHUSMH HPOpPEKTOpa IO
y4eOHOI paboTe W/ WU IICHTPOM y4eOHO-METOINICCKOM PabOTHI.

6.2 METOZ[H‘{GCKHE YKazaHus 1Jis oﬁyqammnxm 10 OCBOCHHUIO M CIIUIIJINHBI

6.2.1. CryaeHT ¢ caMOro Hadaja OCBOEHHUS JUCIHHUIUIMHBI JIOJDKEH BHUMATEIHHO
03HAKOMUTHCS ¢ paboueld mporpaMMoil TUCIUTUTHHEI.

6.2.2. CtyneHTy HEOOXOAMMO COCTAaBUTH JUIs ceOsi rpaduK BHIMOIHEHUS y4eOHBIX pabor,
npexycmorpeHHbix PIIJ] ¢ yuérom TpeOoBaHUM ApYyrux IUCHUIUIMH, M3Yy4YaeMbIX B TEKYILIEM
ceMecTpe.

6.2.3. Ilpu npoBeAeHUM 3aHATUN M MPOLELYp TEKYLIEH M MPOMEXYTOUHOM aTTecTaluu C
UCIMOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIlMOHHON 00pa3oBaTenbHOM cpelapl AMCTAaHIIMOHHOIO
obpazoBanus yHmBepcutera (LMS Mocnonurexa) kak BO BpeMs KOHTAaKTHOH pabOTHI C
npernojiaBaTeseM, Tak U BO BpeMs CAaMOCTOSTENbHOW paboThl CTYIEHT JOJDKEH 00ecrednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLMOHHOIO MOJAKIIOYEHUS K CHCTeMaM JAMCTaHLMOHHOIO
oOyuenus. [Ipy OTCYTCTBHMM TakoH BO3MOXKHOCTH OOCYIHUTh CHUTYallMIO C IIperojaBaTesieM
JTUCIUIUINHBI.

6.2.4. CamocrostenbHas paboTa SBISETCS OAHMM U3 BUAOB Y4yeOHbIX 3aHsTuil. Llensb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOEHUE CTY/IEHTaMHU BOIIPOCOB, pacCMaTpUBAaEMBbIX B
IIPOLIECCE U3YUEHUS TUCLHUIUIMHBI.

Bunpl BHEayAUTOPHON CaMOCTOSITENNEHOM pabOTHI:

- CaMOCTOSITENbHOE U3YUEHUE OTJENbHBIX TEM AUCLUIIINHBL;

- IOATOTOBKA K JIEGKIIMOHHBIM 3aHSTHSIM;

- MOJITOTOBKA K CEMUHApaM U MPAKTUYECKUM 3aHATHIM;

Jlis  BBIMOJHEHHsS JIIOOOr0 BHUJA CaMOCTOSATEIbHOW pabOThl HEOOXOAMMO MpoMTH
CJIEIYIOIINE ITalbL:

- ONpe/IETICHNE 1IETTN CaMOCTOSITENbHON paboTHI;

- KOHKpETH3alusl I03HaBaTeNIbHON 3aj1au;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BEIOOp a/1eKBaTHOTO crioco0a IeHCTBHS, BEAYIIEro K PELICHUIO 33Jauu;
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- IUTAHUPOBaHHWE Pa0OTHI (CAMOCTOSITENFHOW WM C TIOMOIIBIO TPENOJABATENsI) HaJ
3a7aHUCM;

- OCYILECTBIICHHE B IIPOLIECCE BBIMOJHEHUS CAMOCTOSTENIBHON pabOThl CaMOKOHTPOJIS
(MTPOMEXKYTOYHOTO U KOHEUHOT'0) PE3yJIbTATOB PA0OTHI, U KOPPEKTHPOBKA BBHIIIOJIHEHHSI PA0OTHI;

- peduekcus;

- IPE3EHTAIUS] CAMOCTOSITEIIbHOU pabOThI.

7. DoH/1 OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI U OLIEHHBAHUS Pe3YJbTATOB 00y4eHUsI

JIJ11 KOHTpPOJIsl YCIIEBAEMOCTH M Ka4eCTBA OCBOCHUSI TUCLUILIMHBI HACTOSIILEN IIPOrpaMMOi
IIPEyCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEHN yCIeBaeMOCTHU (TEKYILUI KOHTPOJIb);

- IPOMEXKYTOYHAsI aTTeCTalMs (3a4eT, SK3aMEH).

7.2. lllkana 1 KPUTEPUH OLIEHUBAHMS Pe3yJIbTATOB 00yUYeHUsI MPHU
NPOBeIeHNH MIPOMEKYTOYHOM aTTecTAlluN

dopma NpOMEKYTOUHOM aTTECTallMU, IPEIYCMOTPEHHAs! yUEOHBIM IJIAHOM:
3,4,5 cemecTphbl — 3a4eT; 6 CEMECTpP - IK3aAMEH.

dopMa MIPOMEKYTOUHON aTTECTALUN: 3a4ET.

HIxkana

Kpurepun onenuBanus
OLICHUBAHMS

BoimonHeHnsl Bce BHMIbI y4eOHOW paboOThl, MPelyCMOTPEHHbIE YUeOHBIM
mw1aHoM. CTyJIeHT JE€MOHCTPUPYET COOTBETCTBHE 3HAHWUN, YMEHUH, HAaBBIKOB
NPUBEJCHHBIM B TaONmUIax IoKa3aTeneil, omepupyer mNpuoOpEeTeHHBIMU
3auTeHo 3HAHWUSAMH, YMEHUSIMHU, HaBbIKAMH, IPUMEHSIET UX B CUTYyalUsIX MOBBIIEHHON
cinoxkHocTu. IIpu 3TOM MOryT OBITH JIOMYyIIEHBl HE3HAYUTEIbHBIC OIIMOKH,
HETOYHOCTH, 3aTPyIHEHUS MIPH aHAIMTUYECKUX ONEpaLUsiX, IEPEeHOCEe 3HAaHUI
Y YMEHHI Ha HOBbIE, HECTaH/IapPTHBIE CUTYaIUH.

He BbimonneH onuH M Oosiee BUAOB y4eOHON pabOThI, MPELyCMOTPEHHBIX
y4eOHBIM 11aHOM. CTYJIEHT IEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMI,
YMEHUH, HaBBIKOB IPHUBEJICHHBIM B TaOMUIaX MOKa3aTeeH, IOIMyCKaroTCs
3HAYUTENIbHbIE OMIMOKH, POSBISETCS OTCYTCTBUE 3HAHUM, YMEHH, HaBBIKOB
10 PsIly TIOKA3aTeNel, CTyIEHT UCIIBITHIBAET 3HAYUTENIBHBIE 3aTPYAHEHUS IPU
ONEpUPOBAHUY 3HAHUSMU U YMEHUSMU MPU UX MIEPEHOCE HA HOBBIE CUTYAIINU.

He 3aureno

<D0pMa HpOMC)KyTO‘-IHOﬁ aTTeCTalluu:. SK3aMCH.

HIxaJjia oneHUBAHUA Kpurtepun ouennBanus
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BrimonHeHs! Bce BUBI yueOHOM pabOTHI, IPeAyCMOTPEHHBIC yUeOHBIM
wi1aHoM. CTyIeHT IEeMOHCTPUPYET COOTBETCTBME 3HAHMW, YMEHHH,
OTMuHO HaBBIKOB TPUBEACHHBIM B TaONMIAaX T[OKa3aTeNsiM, OIEpUpPYeT
IpUOOPETEHHBIMU 3HAHUSAMH, YMEHUSAMH, HaBbIKAMHU, IPUMEHSAET UX B
CUTyalUsIX MOBBIIIEHHOHN CIIOXKHOCTH.

BrinonHeHs! Bce BUIbI y4eOHOM pabOThI, IPEeIyCMOTPEHHbIE YUeOHBIM
miaHoM. CTyIEeHT JIEMOHCTPUPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TIPUBEJICHHBIM B Ta0NMIIAX IOKa3aTessIM, OIEpUpYeT
NpUOOPETEHHBIMU 3HAHUSMH, YMEHUSMH, HaBbIKAMH, IIPUMEHSIET UX B
CUTYyalUAX OOBIYHOU CIIOKHOCTH. [Ipu 3TOM MOTryT OBITH OMYIIEHBI
HE3HAYUTENbHbIC  OIIMOKM,  HETOYHOCTH,  3aTPYAHCHHS  TIpU
AQHAJUTUYECKUX ONEpaLMIX, MEPEHOCe 3HAHUN U YMEHUW Ha HOBBIE,
HECTAHAAPTHBIE CUTYAlUH.

Xopoio

BreIimonHens! Bce BUJIBI yqe6H0171 pa60TBI, npeaAyCMOTPCHHBIC y‘le6HbIM
miaHoM. CTyJIEHT AEMOHCTPUPYET HEMOJIHOE COOTBETCTBUE 3HAHMA,
YMeHHﬁ, HAaBBIKOB  IIPUBCACHHBIM B T a6J’II/II_IaX IIOKa3aTCJIsIM,
YL[QBJ]eTBopHTeHLHo AOITYCKArOTCs 3HAYUTCIIbHBIC OHII/I6KI/I, MMPOABJIACTCA HEAOCTATOYHOCTD
3HaHPII>1, no paay HOKa3aTeJIeI>'I, 06yqa101u1/117lc;1 HCIIBITBIBACT
SHAYUTCJIbHBIC 3aTPYAHCHHUA IIPU OINCPHUPOBAHHMU 3HAHUAMH IIPH HX
MEPCHOCE Ha HOBBIC CUTYALlUH.

He BoimomHen oauH wiu Oonee BUAOB Y4yeOHOM  paboThI,
MPEeIyCMOTPEHHBIX pabodeid mporpaMmol AUCHHUIUTAHBL. CTyAeHT
JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHUM, YMEHMIi, HABBIKOB
MIPUBE/ICHHBIM B TA0JIMIIAX MMOKA3aTEeNsAM, JOMYCKAIOTCS 3HAYUTEITHHBIC
OIIMOKHU, IPOSIBIISETCS OTCYTCTBHE 3HAHUM, YMEHUH, HABBIKOB TIO PSAY
MOKA3aTeNIeH, CTYJACHT WUCIBITHIBACT 3HAYUTEIIBHBIC 3aTPYyIHEHUS TPU
OTIEpUPOBAHUU 3HAHUSIMH M YMEHHUSMHU TPH UX MEpPeHOCe Ha HOBBIC
CUTYAIIHH.

He ynosnerBoputensHo

7.1  OueHo4YHBIE CpeaCTBA

7.3.1. Texymuii KOHTPOJIb

Bun pabotsl @PopMa OTYETHOCTH U TEKYIIETO KOHTPOJIS

JIaGopatopHble paboThI OdopmiieHHBIE OTYETHI JIAOOPATOPHBIX padoT,
MPEeIyCMOTPEHHBIX  paboueit IpOrpaMMmoin
JUCHMIUIMHBL ¢  OTMETKOW  MpenojaBaTess
«3aYTEHOY, €CIIM BBHITIOJTHEHBI U 0(OPMIICHBI BCE
pabotbl.  Ilepeduenp  nmabopaTopHBIX  paboOT
npefcTaBieH B myHkTe 3.4.2  HacTosiuien
paboueil mporpamMmsl.

Ecnu cTyneHTOM He mpoiiieH oJuH win 60see BUJOB TEKYLIETO KOHTPOJIS, MPEenoiaBaTelb UMEET
IIPaBO BBICTABUTH €My OLIEHKY «HE 3auTE€HO» WM «HEYJOBJIETBOPUTEIHHO» HA MPOMEKYTOUHON
aTTECTALIUH.
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7.3.2. IlpomexxyTouHas aTTeCTaIus

[TpomexyTouHas aTTecTanys - (3a4eT) MPOBOAUTCS 1O OMIeTaM B YCTHOM opMe B ciydae,
PernameHnT npoBeneHuUs aTTeCTalUuN:

- BpeMsl JUIs IOATOTOBKH OTBETA Ha BONPOCH! He Oosee 40 MUH.;

- BpeMsI Ha OTBET Ha 33/1aHHbIE BOMPOCHI He Ooree 15 MUH.

buner coctouT U3 Tpex BOIPOCOB.

[Tpumep BompocoB OuieTa K 3a4eTy MO CeMeCTpaM NPUBEACH B MPUIIOKEHUU 2 K paboueit
nporpamme

DK3aMeH - IPOBOANUTCS MO OmieTaM B YCTHOW (opMe B Cllydae, €ClIM CTYJISHT He PeIlul |
HE 3aIUTHII MPEITIOKESHHBIC HA MIPAKTHUECKUX 3aHATHAX 3a1a4H.

PernamenT npoBeneHus aTTecTanuu:

- BpeMms Ui OArOTOBKM OTBETa Ha BOMPOCHI He Ooree 40 MUH.;

- BpeMsl Ha OTBET Ha 3aJjaHHbIe BOIPOCH He Oonee 15MuH.

buser cocTouT U3 TpexX WM YETHIPEX BOIIPOCOB.

[Tpumeps! BompocoB OuiieTa K 3K3aMeHy IPUBEJICH B IPUIIOKEHNH 2 K paboyeil mporpamme



[Tpunoxxenue 1
TemaTnyeckuil NJIaH TUCHUIIMHBI «MeTOIbI onpee/ieHUs1 CBOMCTB MATEPHAJIOB) 10 HANIPABJIEHUIO MOJAT0TOBKH
22.03.01 «MaTepuanoBeeHre U TEXHOJOTUM MaTEPHAJTIOB»

(bakamaBp)
ol = 3 Buabl yueoHoii padoThl, ) Dopm
3 5 § | BKJIIOYas CAMOCTOSITEIbHYIO Buabl camocTosiTeILHOM bl
n/m p = S S | paboTy CTY/IeHTOB, H padoThI CTYIEHTOB arrec
AT o T S TPYAOEMKOCTH B Yyacax Taluu
a1 |V a6 | cpe | kep | K | KL PU Pegepal ol | 5
C : . P T
Jlexmusa. Pasgen 1. CsoiicTBa
MIPU CTATUYECKUX UCTIBITAHUSAX
1. | UcnbITanuss Ha  pacTsKEHHE.
O6pasupl W MaIIMHBI IS 3 |1 2 A
UCTIBITAHUS HA PacTsHKEHUE.
XapakTepUCTUKHU IpH
pactspkeHuu. VcnbiTanus Ha
c)KaTHe.
2. | JJaboparopHnas pabora.
CraTtudeckue UCIBITaHUA HA 3 |2 2 2
pacTsiKEHHUE.
Jlexkuma. Paszgen 1. CsoilicTBa
3. MPU CTATUYECKUX HCTIBITAHUSIX
UcneiTanus Ha u3ru6. Biusgaue | 3 | 3 2 4
JIETUPOBAHUS M CTPYKTYphl Ha
MEXaHUYECKUE CBOMCTBA




19

METAJJIOB TPU  CTaTUYECKUX
MCIIBITAHUAX TTIAJIKAX
00pasIoB. UcnbiTanus
00pa3lLoB ¢ HAAPE30M

JlabopaTopHas pabora.

VcnbiTanns  MaTepManoB  Ha 2
coKaThe

Jleximsl. Pa3nen 1.

Cratuueckre WCHOBITAHUS Ha

pactsokenue. VcoeiTanus Ha

BA3KOCTb pa3pylICHHUs.

3aBUCHUMOCTh

TPEIMHOCTOMKOCTH OT COCTaBa

U CTPYKTYypbl  Marepuasa.

CBoucTBa NpU AMHAMHYECKUX

WCITBITAaHUSX.

JlaboparopHas pabora.

Onpenenenue yAapHOM 2

BA3KOCTHU MaTCpPHUAJIOB

Jlexuus. Paznen 3. TBepaocTs.
Teepmocts.  TBepaocTe MO
bpunemnnto TBepaoctb 10
Bukkepcy.  Tsepmocts 1o
Poxsemy. MUKpOTBEpIOCTSD.
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8. JlabopaTopHas pabora.
TBepmocTh  MaTepuaioB | 8 2
METO/IbI €€ ONPEICTICHUS

9 Jlexmust. Paznen 4,

" | dedopmartus

HuskoremnepartypHas 9
rtacTuyecKas nedopmarius
METaJUIOB  CKOJBXKCHUEM
nedopmaliMOHHOE yIIPOUYCHHE.

10.
JlaboparopHas pabora.
VcnpiTanie  MaTepuanoB  Ha 10 2
yCTaJIOCTh

11.
Jlexuwms. Paznen 5. Pa3zpyienue 11
Bunbl pa3pyiienus MeTasios.

12. Jlexuusi. Paznen 6.
KaponpodHOCTb. 12
SBnenue T[10JI3YYECTH.
HcnibiTanus Ha MOI3y4YeCTb.

13.| JTabopaTopnas paborta 1
(TOBTOp MEPBBINA CEMECTD). 13 5
CraTthyeckue UCTIBITaHus Ha
pacTsiKeHUE
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Jlexuusi. Pa3znen 6.
14.| KaponpoyHOCTb.
Tpetbst cTamus MONA3Y4YECTH H
paspymienue. lcnbitanus Ha 14
JUTUTEIbHY IO MPOYHOCTb.
Brnusane  nerupoBaHus — Ha
JUTHTEIIHHYIO IPOYHOCTb.
15 JlabopatopHass ~ paboTta 1
(mOBTOp  TEpBBIM  ceMecTp). 15 2
UcnpiTanuss wMarepuaioB Ha
coKatue
16.| JlabopaTopHass ~ paboTa 1
(moBTOp  TEpPBBIA  CEMECTp).
Onpenenenue yIAapHOU 16 2
BSI3KOCTH MaTEpPHAJIOB
17. Jlabopatopnass ~ paboTa 1
(moBTOp  TIEpBBIM  ceMecTp). 17 2
TBepmnocts  MarepuaioB U
METOJIbI €€ OTPEACIICHUS
18 Jlexuus. Paspen 7. L{mkiandeckue
| HCTIBITAHUS MAaTEPUATIOB.
YeramocTe ¥ BBIHOCIHMBOCTH 18

MaTepUaioB. MexaHu3Mbl

YCTaJIOCTHOTO Pa3pylICHUsI.
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19.

(DOPM“ ammecmayuu

19-21

18

18

54

20.

Jlexuusi. Paznen 6.
’KapornpodHOCTb. SIBnenue
nonsyuectu. HcneitaHuss Ha
mon3y4ects. Tperbs craaus
MTOJI3YYECTH U Pa3pyLICHHE.

21,

JlaboparopHas pabota
Onpenenenne peoaorn4ecKux
CBOMCTB MOPOIIKOBBIX
MaTepHaJIOB

22,

JlaboparopHas paboTta
Omnpenenenne  TeMneparypbl
TUTABJICHUSI MaTEPUAJIOB

23.

Jlexuus. Pa3nen 6.
HcnpiTanns Ha JIUTEIBHYIO
IPOYHOCTh. Biausnue
JIETUPOBAHUS HA JJIUTEIBHYIO
MIPOYHOCTh. BiusiHue
JIETUPOBAHUA U CTPYKTYPhI Ha
JUTUTENBHYIO TPOYHOCTb.

24,

JlabopaTopHas pabora
Onpenenenue
IPaHyJIOMETPUIECKOTO COCTaBa
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IMOPOIKOBBLIX MATCPUAIIOB

25.

JlaGopartopHas paboTta
Omnpenenenue K03 duLMeHTA
TPECHHUS U CKOPOCTH
W3HAIIMBaHMs MaTeprasia

6-7

26.

Jlexuusa Paznmen 7.
[ukuyeckre UCIbITAaHUS
MAaTepHUaoB. Y CTaloCTh U
BBIHOCJIMBOCTh MaTEPHUAJIOB.
MexaHu3MBbl yCTaIOCTHOTO
pa3pyLIeHus

217,

JlaboparopHas paboTta
OnpeneneHue 1MIEPOXOBATOCTH
MTOBEPXHOCTH

28.

Jlexmus. Paznen 7.
CTpyKTypHBIE U3MEHEHUS TIPU
[IUKJINYECKUX UCIBITAHUIX
MarepuanoB. OnpeneneHue
npejena BBIHOCIUBOCTH.
Biusinue paznuuHbix pakTopoB
Ha XapaKTePUCTUKHU
BBIHOCJIMBOCTH.

29.

JlabopaTopHas pabora.

10
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Omnpenenenne OTKPHITON U
KaXylIeHcs IIOTHOCTH
MaTepuaioB

30.

JlabopartopHas padorTa.
Onpenenenue
IIAKHOMETPUYECKOU
(MCTUHHOM) TUTOTHOCTH
MaTepHUaoB

11

31.

Jlexkmus. Pa3znen 7. McnelTaHus
Ha YCTaJIOCTh, CXEMBI
Harpy>KeHHs, 00pas3Iibl.
Mamuabl 119 UCIBITaHUS Ha
YCTQJIOCTh.

11

32,

JlaGoparopHas paboTa
OnpeneneHue TeMI0EMKOCTH
MaTepHaJIOB

12

33.

Jlexums. TexHoIOrnueckue
CBOMCTBA MaT€pUAJIOB.
JIuTelinple cBOMCTBA. Biusinue
coCTaBa M CTPYKTYpPBI HA
FOPAYEITIOMKOCTb.
ConpoTHUBIIEMOCTD CIIAaBOB

13
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00pa30BaHUIO TOPSUHMX
TPEILH.

34,

JlaGoparopHas paboTta
Onpenenenue
TEIJIONPOBOHOCTH
MaTepHaJIOB

14

35.

Jlexuusi. CBapuBaeMOCTb.
JledeKTbl CBapHBIX COCTUMHEHUIMA
Y OLICHKA CBAPWBAEMOCTH.

15

36.

JlaboparopHas pabora.
OmpenenieHue TeMIEpaTypHOro
kod(pdunmeHTa JIMHEHHOTO
pacHIMpeHusi MaTeprasoB

16-17

37.

Jlexkums. O1ieHKa 1masieMOCTH.
O6pabaThIBa€MOCTD
JIABJICHUEM.

18

38.

QOPMCI ammecmauyuu

18

36

54

39.

Jlexus. dusnyeckue
cBoiictBa. Pazmen 1.
MeTtananyeckas CBSI3b U
00111e 0COOECHHOCTH
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MECTAJNIMYCCKOT'O COCTOSAHUA.

40.

JlabopaTopHas pabora.
Metammdeckast CBS3b U 00IIHE
0COOEHHOCTH METaJLTHYECKOTO
COCTOSIHUS.

41.

Jlexims. Pa3nen 2.
TemmoeMKoCTh

42.

JlaGoparopHas pabora.
TennoeMKoCTh

43.

Jlekmus Paznen 3.
Koaddumment TEIJIOBOTO
pacIIMpeHusI

44,

JlaboparopHas pabora.
Koaddurment
pacIIMpEeHHUS.

TCIIIIOBOI'O

45.

Jlexuus. Pazgen 4.
DJIEKTPOIIPOBOIHOCTh U
TETJIONMPOBOHOCTD

46.

JlabopartopHas padorTa.
DIIEKTPOIPOBOIHOCTh U
TETJIONPOBOTHOCTh

47.

dopma aTrTecTanuu

18

18

54
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48.

Bcezo uacoe no oucuunaune

54

72

162




[Tpunoxenue 2

®OHJA OHNEHOYHBIX CPEACTB ITO JUCHUIIJINHE

«MeToabl onpeaeeHUs CBOMCTB MAaTEPHATIOB»

Hanpasnenue noarotoBku

22.03.01 MaTepuaJioBeieHHe H TeXHOJIOTHH MATEPHAJIOB
O6pazoBarenbHast mporpamma (podUITs TOTOTOBKH )

HepCHeKTI/IBHLIe MaTepHuaJabl U TEXHOJIOIHHA

IIpumep BonpocoB OMJIeTa K 3a4€Ty TPETHil ceMecTp

Crynent

Bompockr

buner 1

1

KakoBbl NpUHLIUITUATIBHBIE PA3IAYUSA MEX]TY BI3KUM U

XPYNKHUM pa3pyLieHHueM?

Yto Takoe JOKPUTUYECKOE U 3aKPUTUUECKOE PA3BUTHE TPEIIHUHBI?
KaxoB TexHudeckuii CMbICII MOAYJIEH ynpyroctu?

buner 2

N EFPlwN

UYeM cTaTUUECKHE UCTIBITAHUS OTIIMYAIOTCS OT AMHAMUYECKUX ?
Uro Takoe nepBUYHAS KpUBas PaCcTHXKEHUs?
3. Uro Takoe mnpeaen mponopIruoHaIbHOCTH?

Buner 3

Yrto Takoe TBEpAOCTH?
Kaxue Brol 3HaeTe MeTOIbI ONIpeiesieHUs TBEPIOCTH ?
Yro Takoe TBEpAOCTh MO bpuHe o 1 Kak oHa onpezensercs?

buner 4

Ll A

KaxoBsI npenMy11iecTBa 1 HEAOCTAaTKU MeToAa Bukkepca no
CpaBHEHUIO ¢ MeTo10M bpunes?

Yro Takoe MuKpoTBepaocTh? UeM OHa oTiMUaeTcs OT
TBEpJOCTH 10 Bukkepcy?

Kak Ha/10 rOTOBUTH MOBEPXHOCTH 0OPA3I0B PU ONPEACTICHUN

TBEPJOCTU PA3HBIMU METOIaMH?

Bonpocsl k 3auery

1. KakoBbI NpUHIUITMATBHBIE PA3TNYUS MEKIY BA3KUM U XPYTIKUM

paspylieHuem?

2.YTo Takoe NTOKPUTUYECKOE U 3aKPUTUUYECKOE Pa3BUTHE TpelUHbI? Yem

CTaTHYCCKHEC UCIIBITAHNA OTINYAarOTCA OT I[I/IHaMI/I‘-ICCKI/IX?

o oA~ W

Urto Takoe nepBUYHAsI KPUBAs PACTSKEHUS?
UYro Takoe nmpenest npornopuuOHATBHOCTH ?
KakoB TexHu4eckuii CMbICT MOAYJIEN yIIPYTrOCTH?

KaxoB ¢u3ndeckuit cMpicit Moaysiel ynpyroctu?YTo Takoe TBEpIOCTh?
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/.Kakue Bbl 3HaeTe MeTO/1bl ONPEEICHUS TBEPIAOCTH?

8. Uro Takoe TBepAOCTh 0 bpuHe o 1 Kak oHa onpeaensercs?

9. KakoBbI npenMyIiecTBa U HeI0CTaTKU MeToAa Bukkepca 1o cpaBHEHUIO ¢
MetoaoM bpunennsa?

10.Yto Takoe MUKpOTBEpAOCTh? UeM OHa OoTIMYaeTcs OT TBepAoCTU 1o Bukkepcy?

11.Kak Hajio TOTOBUTH MOBEPXHOCTH 00Pa3I0B MPU OMPEICIICHUHN TBEPAOCTH
pa3HbIMU MeToaMu? UeM oTiiMyaeTcsi yCIOBHBIN Mpeies TeKy4ecTy OT mpejena
yapyroctu?

12. Kakne MaTepuanbl ¥ IOYEMY Yallle BCEro UCTIBITHIBAIOT HA CKaTHE?

13.Yto Takoe MUKpoTBepA0CTh? UeM OHa OTIaMUaeTcs OT TBEPAOCTH 10 Bukkepcy?

14. KakoB MexaHu3M ynpyroi nedopmanumn?

15.Kak MeHsieTcst MOAy/b YIPYTOCTH METAJIJIOB € TIOBBIIIEHUEM TEMIIEPATypPhl U
rnoyemy?

16.YTo xapakTepu3ytoT IPOYHOCTHBIE CBOMCTBA MaTepraia?

17. KakoBbl TOCTOMHCTBA U HEJOCTATKN UCIIBITAHUI HA U3TU0?

18. Kakue cxeMbl Harpy>KeHUs UCTIONB3YIOTCS TP UCTIBITAHUSIX HA U3TU0?

19. KakoBa mMeTo/IvKa UCTIBITAaHUS HA U3TUO?

20.KakoBbI 0COOEHHOCTH TPEX TUMOB MEPBUYHBIX KPUBBIX PACTSHKEHUS?

21.YTo Takoe XoJoaHas1, Terias u ropsyast aegopmarius?

22.Yto Takoe KodPpPUIMeHT 1ehOpMaITMOHHOTO YIIPOUHEHUS ?

23.Uto Takoe nmepBUYHAsA KpuBas pacTsbkeHus? Kakue cBOHCTBa OMpenensoTces Mo
HEH.

24 Kak mpoBOASITCS UCTIBITAHUS HA YAAPHYIO BSI3KOCThH?

25.Kak npoucxoaut "scraderHas" nepeaada miacTudeckou nepopmanuu
OTMOJIHOTO 3€pHA K IpyroMy?

26.1Ipoananu3upyiiTe npoiiecc BI3KOro pa3pyleHus B HIeHKe pacTAruBaeMoro
obpasra.

2/ .KaxoBbl OCHOBHBIE OCOOEHHOCTH (PPAKTOrpaMM XPYIKOTO U BA3KOTO

paspyuieHus?
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28.Yem oTiMyaeTcs CTPYKTypa U3JIOMa MPU XPYIMKOM BHYTPU3EPEHHOM U
MEK3EPEHHOM pa3pyLIeHUH?

29.Yto Takoe TemnepaTypa Xpynko-Bsizkoro nepexona (Txp), Kak OHa 3aBUCHT OT
YCJIOBUY UCTIBITAHUS?

30.YTo Takoe TBEpAOCTh 110 BUkkepcy v Kak oHa onpeaesieTcs?

31. Yto Takoe UCTUHHOE COMPOTUBIIEHUE pa3pbiBy? UTO Takoe OTPHIB U Cpe3
IpU pa3pylIcHUun?

32. KakoBbI IPUHITUIHATEHBIC PA3THYUAS MEXKIY BI3KUM U XPYITKAM
paspylieHuem?

33.[loueMy 3HEPrOEMKOCTb BSI3KOTO pa3pylLIeHHsl OOJIbIIE, YEM XPYIIKOT0?

34.Kak nnet mactudeckas aedopmanusi MOHOKPHUCTAIIIOB Ha CTaINH
MHO’KECTBEHHOT'O CKOJIBKCHMUS?

35.KaxoBbI cTanu X0JI0HON TUTaCTUYECKOM AedopMaiuil u 1ehOpMarlmOHHOTO
YIPOYHEHUS MOHOKPHCTAIIIIOB?

36.Kax MeHsieTcs I0THOCTh TUCIOKALUN Ha CTauU JIETKOTO CKOJIbKEHUS?

37.Kak nner ractudeckas aedopmarysi MOHOKPHUCTAIIIOB Ha CTAINH
MHOXECTBEHHOTO CKOJIbKEHUS?

38.Yem oTnmyaeTcs CTPyKTypa U3JIoMa MPHU XPYIIKOM BHYTPU3EPEHHOM U
Mex3epeHHO paspyiieHnn? KakoB Gpuznyeckuii CMbICT MOYyJIeH yIpyroctu?

39. B ueM oTnuuMs CTPYKTYphl METAJUIA MIPU PA3HOM XapaKTepe KPUBBIX ropsyei

nedhopmanuu’?

IIpuMep BonpocoB OMJIeTa K 3a4eTy YeTBEPThIM CeMecTp

Crynent Bomnpocsr

1. Yro Takoe xapompovyHOCTh U Moy3yyecTb? B uem coctosr
0COOEHHOCTH IJIACTUYECKOH edopManuu npu
BBICOKOTEMIIEPATYPHOM MOI3y4ecTH?

2. Yro Takoe mpeen Moja3yyecTd U KakoBa METOJIKA €ro
buner 1 onpeaencHus?

3. Kakwue Tumpl KpUBBIX TOpsueii neopmanuu Bel 3HaeTe?

4. KakoBbl MEXaHU3MBI U PE3YJIbTAThI BIUSHUS PACTBOPEHHBIX
aTOMOB Ha XapaKTePUCTUKHU MOJI3YyYECTH MPHU BHICOKUX
TeMIiepaTrypax?
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1. Kakue pazHoBuAHOCTH noszyyecty Bol 3Haere?

2. Kak ckopocTh yCTaHOBUBIIEHCS OI3Y4YECTH 3aBUCHUT OT
TEMIIEpaTypbl U HANIPSDKEHUS ?

3. Kak npoBoJsTCs HCIIBITAaHUS HA BBICOKOLMKIIOBYIO YCTaJIO0CTh,

buner 2 KaKHMe XapaKTEePUCTUKU COIIPOTUBIIEHUS YCTAJIOCTH ONPEIEISAIOT 110
pe3yJibTaTaM 3TUX MCIIBITAHUN?

4. Yro Takoe nepBuuHas KpuBas pacTsxeHus? Kakue cBoiicTBa
OIIPEIEIAIOTCS 110 HEN.

1 Yro Takoe ycranocts MeTaiuoB? Kak ctpourcs quarpamma
YCTaJIOCTHOT'O pa3pyLIeHUs U KaKUe XapaKTepPUCTUKH 10 Hel
ONpeaestoT?

2. Yro Takoe nuddy3nonnas nonzydects? Kakos ee MexaHu3m?

buner 3 3. Mognenb muddy3uonHoii nomydectu Habappo u Xeppurra.
4. KaxoB MexanusM yrpyroi nepopmannn? Kak mensercs
MOJTyJIb YIIPYTOCTH METAJUIOB C TIOBBIIICHUEM TEMIIepaTyphl U
nouemy?
1. Yro Takoe oOpatumas nonasyudectb? KakoB MmexaHu3m
HU3KOTEMIIEpaTypHOU Hoi3yyecTu?
2. Yro Takoe mpeaes UIMTEIbHON MPOYHOCTH M KAKOBA METOIMKA
€ro OorpeesICHus ?
buner 4 3. Kak yacTuip! H30BITOYHBIX (a3 BIUSAIOT HA XapaKTePUCTHKH
noszydyectu?
4. Yro Takoe TemIeparypa Xpynko-Bszkoro nepexosa (Txp), kak
OHA 3aBUCHUT OT YCJIOBUH HCIIBITAaHUS?
1. KaxoB MexaHU3M HU3KOTEMIIEPATYPHOM MOI3y4ecTH?
2. Kak u mouemy pa3mep 3epHa BIUSET HA CKOPOCTh
M0JI3y4ecTu MeTaa?
bunert 5 3. Uro Takoe BA3KOE CKOJIBKEHUE TUCITOKAITHNA?

4. YeM oTIMUACTCS CTPYKTYpPa HU3JIOMA MPH XPYITKOM
BHYTPHU3EPEHHOM U MEX3EPEHHO Pa3pyIIeHUN?

Bomnpocel k 3a4eTy 4eTBEepTHIi ceMecTp
1. Yto Takoe KaponpovyHOCTh U NOJ3y4yecTh? B yem cocTosiT ocoOeHHOCTH

TJIACTUYECKON ehopMaIiuu pu BICOKOTEMIIEPATYPHOU MOI3ydecTr?

2. Yto Takoe MMpCaACII MOJIYyUCCTU U KaKOBa MCTOAMUKA CT'O OHpGI{CJ’ICHI/I}I?
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3. Kaxkue tumnsl KpuBbIX ropsueit nedopmannu Bel 3Haere?

4. KakoBbl MEXaHU3MBI U PE3YJIbTAThl BIUSIHUS PACTBOPEHHBIX ATOMOB Ha
XapaKTEPUCTHKHU MOJI3yYECTH IPH BBICOKUX Temneparypax? Kak ckopocTs
YCTAaHOBUBILIEHCS TOJ3y4YECTH 3aBUCUT OT TEMIIEPATYPbI U HANIPSKEHUS ?

5. Kak npoBoAsTCs HCTIBITaHUSI Ha BBICOKOLMKIIOBYIO YCTAJIOCTh, KAKUE
XapaKTEPUCTUKU COMPOTUBIIEHUS YCTAIIOCTH ONPEAEIISIIOT MO PE3YIbTaTaM 3THX
VCTIBITAHUI ?

6. Uto Takoe nepBuyHas KpuBas pacTshkeHUs? Kakue cBoiicTBa onpeessaoTcs 1o
HEW.

7. -Uro Takoe yctanocth MeTaiioB? Kak cTpoutcst nuarpamma ycTajaoCTHOTO
pa3pylLIeHUs U KaKue XapaKTePUCTUKH 110 HEN ONPEAEIIsitoT?

8. Uto Takoe nuddy3nonnas nonzydects? Kakos ee MexaHuzm?

9. Mogems auddysnonHon nomydectu Habappo u Xeppunra.

10. KakoB mexanusm ynpyroi aepopmammu? Kak MeHseTcss MOIyTb YIIPYTOCTH
METaJIOB C IOBBIIEHUEM TEMIIEPATYphl U ITo4eMy?

11.Yt1o Takoe oOpaTuMas nojizyuects? KakoB MexaHW3M HU3KOTEMIIEpATypPHOI
MOJI3y4eCTH?

12.Yro Takoe npenen JUIMTENIbHOM MPOYHOCTH U KaKOBa METOIUKA €T0 OMNpeesIeHus ?
13. Kak gacTuiisl M30bITOYHBIX (Pa3 BIMUSIOT HA XapaKTEPUCTUKHU TOJI3y4eCTH?
14.Yro Takoe Temneparypa Xpynko-s3koro nepexoja (Typ), Kak OHa 3aBUCHUT OT
YCJIOBUM UCIIBITAHUS?

15.KakoB MeXaHHW3M HU3KOTEMIIEpaTypHOU NOJI3y4ecTu?

16.Kax 1 mouemy pa3mep 3epHa BIUSET Ha CKOPOCTb MOJI3y4eCTH MeTaia?

17.Y9T1o Takoe BSI3KOE CKOJILKEHHUE AUCIOKAINI?

18.Yem oTimuaeTcsi CTpYyKTypa U3J70Ma NpU XPYIIKOM BHYTPU3EPEHHOM U MEK3EPEHHO
pa3pyuieHun?

19.B 4eM cocTosAT 0COOEHHOCTH MIACTUYECKON AeQopMaliu MPU IUKINIECKOM
HarpykeHuun? Kak mpoucxouT 3apOokKI€HHUE YCTaTOCTHON TPEIIUHbI?

20. Kak et miactuyeckas nedopmanusi MOHOKPUCTAIIJIOB Ha CTAaIUU

MHO>KE€CTBEHHOT'O CKOJILKEHUS ?
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21.Kak onpenenstoT npeaen ycranoctu? YTo Hy>KHO J1enaTh Uit MOBBIILICHUS
COMPOTHUBJICHUS yCTAIOCTH?

22 .KakoBbI MpEeUMYIIECTBA U HEIOCTATKH MeTo/1a Brukkepca 1o cpaBHEHUIO ¢
MetoaoM bpunemnsa?

23. B yeM 3aKi04aroTcss 0COOEHHOCTH UCTIBITAHUNA Ha MAJIOIMKIOBYIO YCTaJIOCTh?
24. Yto Takoe ko3 puireHt 1eGopMaroHHOTr0 YIPOUYHEHUS?

25.- Kakue pazHoBuHOCTH Noy3y4yecTH Bri 3Haete? Uto Takoe oOpatumas
MOJI3y4YECTh?

26.- Kak xapakTepuCTHKH CTPYKTYPbl MATPUYHOTO TBEPAOTO PACTBOpPA BIMSIIOT HA
CKOPOCTb MOJI3y4ECTH?

27.- Kakum 06pa3oM MpOUCXOIUT pa3pyllIeHHE B YCIOBUSIX BEICOKOTEMIIEPATYPHOI
MOJ3y4eCcTu?

28.-Kak mpoBoAsITCS UCIIBITAHUS HA YJAPHYIO BA3KOCTbH?

29.-KakoBsI cTanu pa3BUTHs yCTAIOCTHOTO Pa3pyIICHUS?

30.- Kak xapakTepuCTHKH CONPOTHUBIICHUS YCTAIOCTH CBA3aHA C IPYTUMHU
MEXaHUYECKUMHU CBOMCTBAMH MaTepuana?

31.- KakoB pu3u4ecKuii CMBICI MOIYJICH yIIPYyTOCTH?

32.-Uro Takoe mpeen nNoja3y4ecTd U KaKoBa METOIUKA €ro ONpeaeseHus?

33.-Kax ckopocTh yCTaHOBUBIIEHCS TIOI3YUYECTH 3aBUCUT OT TEMIIEpaTyphl U
HaIpsHKeHUs ?

34.- Yto Takoe TBEpAOCTh 0 BUKKepcy U Kak OHa onpezensercs?

35.- Uto Takoe ®aponmpoYHOCTh U momsydecTh? Kakue pasHOBHIHOCTH MOI3Yy4eCTH
Bel 3Haere?

36.- Kak onpeaenstor npeaen ycranoctu? UTo Hy>KHO JienaTh JJ1sl TOBBIIICHUS
CONPOTHUBJIEHUS YCTATIOCTH?

37. KakoBbI cTaiuM XOJIOAHOU IIJIaCTHYECKOM nedopMariuu 1 AehOpMarimOHHOTO
YIPOUYHEHUS MOHOKPHUCTAIIOB?

38. UTo HY>XKHO J1e1aTh /Ui MOBBIILIEHUS COTPOTUBICHUS YCTAIOCTH?

39. KakoBbI JOCTOMHCTBA U HEIOCTATKU MCIILITAHNN Ha n3rno? Kakne cxeMsl

Harpy>keHHusl UCIIOJIb3YIOTCS IPU UCTIBITAHUSAX HA U3THO?
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40.-Yro TaKoe BSI3KOCTh PA3PYIICHUS U KPUTHYECKAs JJTMHA TPEIIHHBI?

41.- Kak npoucxoaut "scraderHas" nepegada rracTU4eckon aedopmMaiuu ot
OJIHOTO 3€pHa K Ipyromy?

42.-KakoBbl OCHOBHBIE OCOOEHHOCTH (hPAKTOTPaMM XPYITKOTO U BI3KOTO Pa3pyIICHHUS?
43.- OcoOeHHOCTH BIMSHUS JISTHPOBAHUS HA COMPOTUBIICHHE MOJI3ydecTH. CrocoObl
MOBBIIICHHUS KAPONPOYHOCTH METATUIMYECKUX MaTepUAIIOB.

44 Kak XxapaKkTepUCTUKH CONPOTUBIICHHS YCTAJIOCTU CBA3aHA C APYTUMHU
MEXaHUYECKUMHU CBOMCTBaMH MaTepuasia’?

45. Pa3BUTHE TPEIIMHBI C TO3ULUU MEXAHUKH Pa3pyLICHUS

IIpuMep BonpocoB OmJieTa K 3a4eTy YeTBEPThIH ceMecTpP

buner Ne Cnmcok BOIpocoB

1 1. Kakue nu¢dy3nonHbIe TPOLIECCH UAYT MPH KPUCTATTU3AIIH
pacmuiaBa? Kakoli u3 HUX caMblil MEJIEHHBIN U KaKO — camMblil OBICTPO
159189110517 94

2. B yeM oTiMuus 3an0IHEHUS TUTEHHONU (HOPMBI AT
Y3KOMHTEPBAJIBHOI'O CIJIaBa OT CIUIaBA C IHUPOKUM MHTEPBAJIOM
KpHUCTaJUIN3aLuu?

3. YTo Takoe repMETUYHOCTb OTJIMBKH, OT 4ero oHa 3aBucut? Kax
repMETUYHOCTh 3aBUCUT OT COCTaBa B JBOMHON cUCTEME
ABTEKTUYECKOTO THUMa?

2 1. Uto Takoe HepaBHOBECHBIN CONUYC CUCTeMBI? UeM pazinyaroTcs
(YHKIMH paBHOBECHOT'O U HEPAaBHOBECHOTO COJMTyca’?

2. Kak 3aBHCHUT XUJAKOTEKYUYEeCTh OT COCTaBa B CUCTEME 3BTEKTUYECKOTO
TUIA MPH 3aJMBKE GOPMBI C OIMHAKOBOH JIJIsl BCEX CIIJIaBOB
TEMIIEPATyphI?

3. Uto Takoe cBOOO/HAs, U UTO TaKOE 3aTPy/HCHHAs JIMHEWHAs ycaaka
kpuctamnuzanuu? Kak onpenensioT BeMHMUMHY JHMHEWHON ycalku
KpUCTAJIIIN3aLUuU?

3 1. Yem oTnmyaercst MeTacTaOMIIbHBINA BapuaHT (pa3oBoil quarpaMMsl OT
PaBHOBECHOM AMArpaMMBbl COCTOSIHUS?

2. Yto Takoe o0beMHas ycaaka kpuctaumszanuu? Kakum obpazom
MPOSIBIISIETCS B OTJIMBKAX 00beMHasl ycaKka KpUCTaIIH3an?

3. Kak Biamsger mmpuHa HMHTEpBAJAa KPUCTAUIM3ALMK HA XapakTep
oOpa3yrolenics ycaJouHON MOPUCTOCTH?

4 1. Kak oneHnBarOT repMETUYHOCTh CIUIABOB?

2. Uro Takoe nMHEWHas ycaJka M KaKoe 3HAUEHHE OHAa HMEeT B
MIPOU3BOJICTBE OTIUBOK?

3. Uro Takoe Trops4eroMKOCTb, 4YeM OHa BbI3BaHa? Kakue mpoObI
UCHOJb3YIOT JJIsl OLEHKHU FOpsiYeIOMKOCTHU CILIaBOB?
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S) 1. Kakue TpemuHbl B OTIIMBKaX Ha3bIBAlOT FOPSYUMHU?

2. Yto Takoe XOJOAHbIE TPEIIMHbI B OTIMBKAX, B KAKUX YCIOBHSIX OHHU
BO3HUKAIOT U YEM OTJIMYAIOTCS OT TOPSIYUX TPEIIUH?

3. Kak 3aBUCHT rops4eJI0OMKOCTb OT COCTaBa B CUCTEME IBTEKTHUECKOTO
Tuna?

Bonpocel k 3a4eTy 4eTBepPThIA CEMECTP
1. Kakue nuddy3nonnsie mporeccsl WAYT NpU KpucTauM3anuu paciuiaBa? Kakoii u3 Hux

CaMbIil ME/IJICHHBIN U KaKOW — caMblil OBICTPO UAYIIUNA?

2. B 4yem oTamnuus 3an0IHEHUS IMTEHHON (HOPMBI U1l Y3KOMHTEPBAIBHOTO CIUIaBa OT CIIABa C
LIMPOKUM MHTEPBAJIOM KpUCTAJIIIU3aLuu?

3. Yo Takoe repMETUYHOCTh OTIMBKH, OT YETO OHA 3aBUCUT? Kak repMEeTHYHOCTDh 3aBUCUT OT
cocraBa B JIBOMHON cucteMe 3BTeKkTndeckoro tuna? 1. Kak B Teopun TUTEHHBIX OIpa3AeseTcs
MHTEPBAJI KPUCTAILTU3AIMH, ¥ YTO TaKoe «3((EKTUBHBIN» HHTEPBAI KPUCTAILTU3AIH?

2. Kak 3aBucut mupurHa 3¢heKTHBHOro HHTEpBaa Kpucramu3anuu ot cocraBa?l. Uro Takoe
HEpaBHOBECHBIN coutyc cucteMbl? Yem paznuuaroTcst QyHKIMM paBHOBECHOI'O M HEPABHOBECHOTO
conuyca?

3. Kak 3aBuCcHUT )KMIKOTEKYy4ECTh OT COCTaBa B CUCTEME IBTEKTHUYECKOr0 THUIIA IPH 3AJINBKE
(bopMBbI C OIMHAKOBOM /JIs1 BCEX CILUIABOB TEMIIEPATYphI?

4. UYro Takoe cBOOO/HAs, U UTO TaKOE€ 3aTpyJHEHHAs JUHEWHas ycajka Kpucramimsamun? Kak
OTIPENIETISIOT BEIMYMHY JTUHEHHOHN ycanku kpuctaum3anuu? 1. Yem oTiMuaercs MeTacTaOuIbHbIN
BapHaHT (ha30BOM AMArpaMMbl OT paBHOBECHOM JuarpamMmbl COCTOSTHUS?

S. Yro Takoe oObeMHas ycajka Kpuctammnzanun? Kakum o6pazoM nposiBiIsieTcsl B OTJIMBKAX
0o0BbeMHas ycajika KpUCTaJUIN3aLuu?

1. Kak BiusieT mmpuHAa WHTEpBaJa KPUCTAIU3AIMH Ha XapakTep oO0pa3yromleics ycaaodHou
nopuctoctu? 1. Kak oneHuBarOT repMeTHYHOCTb CIIJIaBOB?

1. Yro Takoe nuHeHas ycajka U Kakoe 3Ha4YeHHEe OHA UMEeT B IPOU3BOICTBE OTJIMBOK?

2. YTto Takoe rops4eroMKOCTb, yeM OHa BbI3BaHa? Kakue mpoObl HCHOIB3YIOT AJS OLEHKH
ropsiuenoMkocTy cruiaBoB? 1. Kakue TpeniyHsl B OTIMBKaX Ha3bIBAIOT TOPSYUMU?

1. Yro Takoe XOJIOAHBIE TPEIIMHBI B OTJIMBKAX, B KaKUX YCJIOBHUSX OHU BO3HHKAIOT M YeM
OTJIMYAIOTCSI OT FOPAYUX TPELIUH?

2. Kak 3aBHCHUT TOpPSYENIOMKOCTh OT COCTaBa B cHcTeMe 3BTeKTHueckoro tuma? 1. M3 kakux
COCTaBJISIOLIMX 00pa3yeTcsi cBapouHasi BaHHA?

6. Yem omimnyaroTcs  yCIOBUSA — KPUCTAJUIM3ALMM  CBApOYHOM BaHHBI OT  YCIIOBHU
KPUCTAJIJIN3ALUHU CIIUTKA IIPU JIUThE?

7. Kakue Buzp! 1e(eKTOB CBapKH BCTPEYAIOTCS B CBAPHBIX IIBaX?

8. Kaxue MeToab! HCIBITAHUI MPUMEHSIOT AJISl BBISIBICHUS J€(EKTOB CBAPHBIX IITBOB?
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9. B uem cxoncTBO M paznuuMs NMPUYMH 00pa30BaHUS TOPSYUX TPEIIMH MPHU CBAapKe U MpHU
JINTHE?
10. B yem cocTosT mperMyIecTBa Maiku, OTINYAIOIINE €€ OT CBapKH?

4. Kakue (HpU3nK0o-XMMHYECKHE MTPOLIECCH BKIIOYAET 00pa3oBaHue MassHOTO COSUHEHUS?
11. U3 xakux 3J€MEHTOB, Pa3JIMYAIOIIUXCS IO CTPYKTYPE COCTOUT MastHOE COequHEHuE?

12.  UYro Takoe 6e3audHy3uoHHBIN criaii?

13.  Yro Takoe kodhPHUIHEHT cMauuBaHUS U KaK €r0 MOKHO OIICHUTH TIPH IMaKe?

14.  Kakue BUIBl MEXaHUYECKHX HCIBITAHUNA HCIOJB3YIOT JIJISl OICHKH KavyecTBa MasHBIX
COEIMHEHUIT?

15.  Ilepeuncnute MpUYUHBI BOSHUKHOBEHUS AcGopMaIiii U HANPsDKEHUH, BO3ZHUKAIOIIUX TPH

CBApKC ILIABJICHUCM 1. Kak 3aBucur pasMep ,HCH,HpHTHOﬁ STYCHKH OT CKOPOCTH OXJIAKJACHHA IIPpU

KpHUCTAJUTN3AIIN?

16. Kak BBIABISIOT MOPUCTOCTh CBApHbIX IIBOB, W KakKUMHU CIOCOOAMU CHUXKAKOT HX
HOPUCTOCTB?

17. Kakumu MeponpusiTHIMH MOXXHO TIOBBICHUTH CONPOTHBIISIEMOCTh CIUIaBa OOpPa30BAaHUIO

TOPSIYUX TPEMH?

18.  Kakue u3MEHEHHUS CTPYKTYpbl M CBOMCTB MOTYT MHPOUCXOIUTh B 30HE TEPMHUYECKOTO
BJIMSIHUS TIpU CBapKe?

19. Kak Moryt BiIMATh Ha JKUAKOTEKYYeCTb TEIUIOTa KPUCTAUIM3ALUU, TOBEPXHOCTHOE
HaTsHDKEHHE U BA3KOCTD paciuiaBa’

20.  Yro Takoe cBOOOHAS, M UTO TAKOE 3aTPyAHEHHAs JMHEWHAs yca/lka KPUCTaLTU3aIin?

21.  Yto Takoe yCIOBHBIN 3amac MIACTUYHOCTH B TBEPIO-KHIKOM COCTOSTHUU U KaKUM 00pa3om
MO3KHO €T'0 UCIIOJIb30BATh Ul CHUKEHHS TOPAYEIIOMKOCTH?

22.  Yto Takoe HepaBHOBECHBIN conuayc cucteMbl? Yem paznuyaroTcst (yHKIMH PaBHOBECHOTO
Y HEpaBHOBECHOTO cosuayca?

23.  Yro Takoe TemrneparypHbiid uHTEpBan Xpynkoctu (TUX)?

IIpuMep BonpocoB OujieTa K IK3aMeHy NATHIN ceMecTp

buner Ne Cnucok BOIpocoB

1 1. JlaliTe KauyeCTBEHHOE OOBSCHEHHE CBS3U MEXIY DSHEpPrueit
MEXaTOMHOM CBSI3W U TEMIEPATypoil IUIaBJIEHUS B METaJUIMYECKUX
KpHUCTaJIIax.

2. OObsAcHUTE, KaKHMe MEXaHU3Mbl PACCESIHHSI AJIEKTPOHOB B
MeTaJule SIBJIIOTCS MPEeo0IafaouMK IPU OYeHb HU3KOW TeMIieparype
U TIPU BBICOKOH TeMIEepaType.

3. OOspscHHTE, Kak CBA3aHbl MeXJAy COOOH  sIBJICHUS
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aHTapMOHM3Ma KOJICOAaHW ¥ TEIIOBOTO PACIIMPEHUS KPUCTAILIOB.
Haiigure ko3 GuUIMEHT TUHEHHOTO TETIOBOTO PACIIMPEHHS KpUCTaIIa
B TAPMOHUYECKOM MPHOITIKCHHH.

1. OObsacHUTEe, MoYeMy [UIsl AJIEKTPOHHOIO Ta3a B MeTallie
MO>KHO HCIIOJIb30BaTh MPUONIMKEHHE HAeaIbHOro ¢epMu-ra3a Inpu
HYJIEBOH TemIieparype.

2. OOsbsAcHHUTE, MOYEMYy pa3IMYHBIE BEIIECTBA MPOSBISIOT
CBOWCTBA METAJIJIOB, MOJIYIPOBOJHUKOB, TUIIEKTPHKOB.

3. 13 yero cxiagpiBaeTcs MOJHAS TEIUIONPOBOAHOCTh METAJLIOB.
Uro Takoe anuHHA CBOOOAHOTO mpobera GOHOHOB U 3eKTpoHOB? Kak
3aBUCUT OT TEMIIepaTypbl AJIEKTPONPOBOJHOCTh M  pelierdyaras
TEIUIONPOBOJHOCT B 00J1aCTH BBICOKMX M HU3KUX TeMIieparyp?

1.  VYkaxure  NOpUUUHY  LIMPOKOIO  paclpoCTpaHEHHE
nomuMmoppmsma B Metautax. OOBSICHUTE, MOYEMy IS METaIoB
XapakTepHO 00pa30BaHUE IIIOTHOYITAKOBAHHBIX CTPYKTYP.

2. Tlosicuute, B 4eM COCTOMUT (U3MYECKas MPUYHMHA BBICOKUX
3HAYCHUH DIEKTPONPOBOAHOCTH U  TEIUIONPOBOJHOCTH METAJUIOB.
®opmyna Jlpyae. 3aBHCHMOCTh MEXY TETIO- U 3JIEKTPOIPOBOTHOCTHIO
1o 3akoHy Bunemana-®panua.

3. Onumure MoCTaHOBKY (PU3MUECKOrO 3KCIIEPUMEHTA, KOTOPBIN
HE00XO/IMMO MPOBECTH ISl OLEHKU BKJIAJOB B TEMJIOEMKOCTb METAJIa,
OOYCJIOBJIEHHBIX  KPUCTAUIMYECKOH  PELIETKOM U 3JIEKTPOHAMHU
MIPOBOJIUMOCTH.

1. OObsicHUTEe, Kak CBs3aHA CUMMETpPUS KPHUCTAJUINYECKOU
PELIETKH METajula ¢ CHMMETpHUE 00paTHON pemeTKol U ¢ CUMMeTpuei
30HbI bpriuito3Ha 3Toro merasmia.

2. TlosicHuTe, Kakue mpolecchl paccesHUus (OHOHOB BHOCST
OCHOBHOM BKJaJ B TEIUIONPOBOJHOCTh PEIIETKH NPU  HU3KHUX
TEMIIEpaTypax U MpHU BBICOKUX TeMIIepaTypax.

3. Pacnpenenenue ®epmu-/lupaka. BausHue temmepaTypsl Ha
pacnpeneneane Pepmu-upaka. [lepeuncinre cxoacrBa W pa3anyus
CBOMCTB Hi€aIbHOrO (hepMH-Ta3a U 3JIEKTPOHHON CUCTEMBbI B METajlIax.

Cdepa pepmmu.

1. Yro Takoe k03(h(HUIMEHT TEIIOBOrO pacumpeHus. OnumuTe
MEXaHHU3M BO3HUKHOBEHHS HHBApHOTO 3(pdekTa B criiaBax.

2. YKaXuTe OTJIMYME B CBOMCTBAX aKyCTUYECKUX U OMTHUYECKUX
(dononoB. Jlaiite oObsicHeHne Toro ¢akra, yTo Mojaenb Jlebas xoporio
OIMCBHIBAET AKCIEPUMEHTANBHBIC NaHHBIE MO TEIUIOEMKOCTH TOJIBKO
MPUMHUTHBHBIX KPUCTAUTHICCKUX PEIIETOK.

3. U3 "ero ckiaapIBaeTCs MOHAS TEIUIOTPOBOJHOCTh METAJIIOB.
UYro Takoe AnuMHHA cBoOOgHOrO mpoOera ¢goHoHOB? Kak 3aBHCHUT OT
TeMIepaTypbl pelieTdartasl TEIUIONPOBOJHOCTh B 00JAaCTH BBICOKHX
temneparyp?
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Bomnpocsl k 3k3amMeny
1. Jlaiite KaueCTBEHHOE OOBSCHEHHE CBS3U MEXKAY OJHEPrHE MEXAaTOMHOW CBS3U H

TEMIIEPATYPOH IUIABICHUS B METAJUINYECKUX KPUCTAJIAX.

2. OOpsicHUTE, Kakue MEXaHM3Mbl PpACCEeSIHUA OJIEKTPOHOB B  METaUle  SBISIOTCS
peodiiajaroMMU IIPU OYE€Hb HU3KOW TEMIIEpAType U IPU BBICOKOM TeMIEpaType.

3. OOBpsicHHUTE, KaK CBSI3aHBI MEXJy COOOH SIBICHHS aHTapMOHH3Ma KoOJeOaHH M TErIOBOTO
pacumpenust kpuctamioB. Haliiute koappuuueHT IMHEHHOro TeMI0BOro pacluIMpeHusl KpucTasia
B TapPMOHHYECKOM ITPUOIINKEHUH.

4. OOspsicHUTe, TOYEMYy [UIi OJIEKTPOHHOIO Ta3a B MeETaule MOXHO HCIOJIb30BaTh
npuOIKeHre uaeanbHoro hepMu-raza mpyu HyJIeBOi TeMrepaType.

S. OOpsicHuTe, TOYEMYy  pa3iIduYHble BEIIECTBA  MPOSIBJIAIOT  CBOWCTBA  METAJIIOB,
IIOJIyIIPOBOIHUKOB, JUAJIEKTPUKOB.

6. W3 d4ero ckiagpiBaeTcs IIOJNHAs TEILIONPOBOJHOCTH METaLUIOB. YTO Takoe UIMHHA
cBOOOIHOTO TTpoOera GOHOHOB U 3MEKTPOHOB? Kak 3aBUCUT OT TeMIIepaTyphl AJIEKTPOIIPOBOIHOCTh
U peluieTyaTasi TeIIoNpOBOIHOCTb B 00JIACTH BBICOKUX U HU3KUX Temmeparyp?

7. VYKaxkure NpUYMHYy IUPOKOro paclpocTpaHeHHe noaumopdusma B Meramiax. OObsicHUTE,
o4yeMy JUIsl METaJJIOB XapaKTepHO 00pa30BaHUE IIOTHOYIAKOBAHHBIX CTPYKTYP.

8. [losicuute, B 4yeM coCTOUT (pu3HYECcKas NPUUMHA BBICOKUX 3HAUEHUHN 3JIEKTPOIPOBOJIHOCTU
U TEIUIONpOBOAHOCTH MeTauioB. @opmyna [lpyne. 3aBUCUMOCT MEXAy TEIIO- H
IIEKTPONPOBOJIHOCTHIO 10 3aKOHY Bunemana-®panna.

9. OnuumTe MOCTaHOBKY (PM3UYECKOTO HKCIEPUMEHTA, KOTOPbI HEOOXOIUMO MPOBECTH IS
OLICHKM BKJIaJIOB B TEIUIOEMKOCTh MeETajjla, OOYCJIOBJIEHHBIX KPUCTAJUIMUECKON peleTkol u
3JIEKTPOHAMHM [TPOBOJUMOCTH.

10.  OOmscHMTE, KaK CBSi3aHA CUMMETPHs KPUCTANIMYECKOM PElIeTKH MeTaljla ¢ CUMMETpHUel
00paTHOM pelIeTKol U ¢ cuMMeTpueill 30HbI bprintiosHa 3Toro Metasnia.

11.  TlosicHuTe, Kakue TMpoLEcChl paccessHus (OHOHOB BHOCSAT OCHOBHOW BKJIaJa B
TEIUIONPOBOAHOCTh PEUIETKHU MPU HU3KUX TEMIIepaTypax U IPU BHICOKHX TeMIIepaTypax.

12. Pacnpenenenne ®epmu-/lupaka. BausHue temneparypel Ha pacnpeneneHue depmu-
Hupaxka. Ilepedncnure cX0ACTBAa M pa3indMs CBOMCTB HJICAIBHOrO (epMHU-Ta3a U IIEKTPOHHOU
cuctembl B Metaiax. Chepa gpepmu.

13. Yto Takoe xod(dduimeHT TeruioBoro pacmupeHus. ONHIMTe MEXaHW3M BO3HUKHOBEHHS
UHBapHOTO 3¢ (eKTa B CIIaBaX.

14.  VYxaxuTe OTIMYHE B CBOMCTBAX aKyCTHUECKUX M ONTHYECKUX (POHOHOB. JlaliTe 0ObsICHEHUE
toro (¢akra, 4ro Mojaenb Jlebas XOpOILIO ONUCHIBAET HSKCIEPHUMEHTANbHbIE JaHHBIE IIO

TCIIJIOEMKOCTHU TOJBKO IMPUMHUTHBHBIX KPUCTAJUIMYCCKUX PCIICTOK.
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15. M3 dero ckiagpIBaeTCsl TOJHAs TEIUIONMPOBOAHOCTh MeETAUIOB. YTO Takoe JIMHHA
cBoOoHOTO Mpobera ¢poHoHOB? Kak 3aBUCHT OT TeMIlepaTyphl pemieryaTas TeIUIONPOBOJHOCTD B
00J1acTH BBICOKUX TeMIlepaTyp?

16.  Iloscuure ¢um3mueckuii cMpici sHeprun Oepmu B MeTayuie. 3aBUCHMOCTh COIPOTHUBIICHUS
MeTaJula OT TEMIIEPATyPhl, 00YCIOBIEHHAs paCCETHUEM 3JIEKTPOHOB Ha (POHOHAX.

17. Yemy paBHO MOJHAs PHEPTUs KPUCTAIUIMYECKOM PEUIETKH, OOYCIIOBIEHHAs TEIJIOBBHIMH
KonebanusaMu aroMoB. Kak taHHas SHEprus 3aBUCUT OT TEMIIEPATYPHL.

18. Yro takoe TemmoémkocTh? Kakue cocraBisione KpUCTALUIMYECKOH CTPYKTYPbl BHOCST B
Hee BKJAJ M Kak pelierdyaras TeIUIOEMKOCTh 3aBHCUT OT TEMIIEpaTypbl B 0OOJACTH BBICOKHX
Temmeparyp?

19.  3aBHUCHMOCTH TEILUIONIPOBOJHOCTH OT XHMMHYECKOTO COCTaBa CIUIABOB B JBTEKTHYECKOI
CHCTEME C OTPaHMUYCHHONW PAaCTBOPUMOCTBIO KOMIIOHEHTOB JIPYT B IpyTe

20.  Ilpumepbl MaTepuanoB C BBICOKOH SJEKTPOMPOBOAHOCTBIO M 3JIEKTPOCONPOTHBICHHEM, a
TaKXe C BBICOKOH TETJIONPOBOIHOCTHIO, M TPUMEPHI KOHKPETHOTO MTPHUMEHEHHS.

21.  Ha kakue mojacucTeMbl MOXKHO Pa3JelUTh METAJUINYECKYIO CBsI3b. UTO Takoe AJIEKTPOHHBIN
ra3 W OJIEKTpPOHHAs KHUAKOCTh? Kakue momymieHHs WCHOIB3YIOTCS TPH  MOJCIHPOBAHHU
METAJIJINYECKOI'0 COCTOSIHUSA?

22. Yo takoe temmeparypa Jlebast u uto oHa oTpakaer? Kak 3aBHCHT 3JI€KTPOIIPOBOJHOCTH OT
TeMIIepaTypbl B 00JaCTH BBICOKUX TEMIIEPATYp B ClIyyae paccesHus 3JIeKTPOHOB Ha (hOHOHAX?

23.  BnusHue 5HepruM MeXaTOMHOW CBsI3M Ha (pU3MUYECKHe CBOWCTBA METAJUIOB: TeMIlepaTypa
TUTaBJIeHHS, KO3()(DUIIMEHT TEPMUIECKOTO PacIIMPEHUs, TEIUIO- U JIEKTPOIPOBOAHOCTD.

24, OObscHUTE, TOYEMYy pa3JIMYHbIE  BEIIECTBAa  IPOSIBISIOT  CBOMCTBA  METAJUIOB,
HOJIYTIPOBOIHUKOB, JTU3JIEKTPUKOB.

25.  3aBHCHUMOCTb 3JIEKTPOIPOBOJHOCTH OT XHMHUYECKOTO COCTaBa CIUIABOB B 3BTEKTHYECKOM
CHCTEME C OTPAHUYCHHOW PACTBOPUMOCTHIO KOMITOHEHTOB JIPYT B JIpYTE.

26.  Kak BIMSIOT HA TEIJIOMPOBOIHOCTE U 3JICKTPONPOBOJIHOCTH CIUIABOB CICAYIONTNE (haKTOPHI:
negopmanmonHas 00paboTKa, TeMmIrepaTrypa, XUMHUYecCKud coctaB. Pacronoxurte ¢(akTopsl B
nopsiike yobiBaHus 3G heKTa BIUSTHUS.

27. Uemy paBHO MOJIHAS SHEPIHsS KPUCTAIUTMYECKOW PEMIETKH, OOYCIIOBJICHHAS TETUIOBBIMH

Kosie0aHusIMU aToMOB. Kak gaHHast SHEprust 3aBUCUT OT TEMIIEPATYPHI.



