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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 METALIMYECKUX U HEMETAJUIMYECKUX MAaTEpHUAJIOB, UCTOJIB3YEMBIX B
WHHOBAIIMOHHOM TEXHUKE.

3agayamMm M3yUYCHUS NUCIUILIIUHBI SIBJISIOTCS:

-IpUOOpPETEHNUE CTYJICHTAaMU 3HAHUM TI0 COBPEMEHHBIM TEOPETUUYECKUM
MPEJICTABJICHUSIM O CBOWCTBAX MAaTEPHAIIOB, METOJAM OIPEACIICHUS W OLECHKH
CBOMCTB, CII0CO0OaM BO3/ICHCTBUS HA CBOMCTBA MAaTEPUAJIOB C LETbIO UX ONTUMHU3AIINY;

- OCBOCHME HABBIKOB OIPEJICIICHUS U U3YUYECHUS CBOWCTB MaTEPHUAIOB U U3ICIIUI
C UCIIOJIb30BAHUEM TEXHHUYECKUX CPEACTBA U3MEPECHUSA U KOHTPOJISI, UCIIBITATEIILHOTO

1 J1abOpPaTOPHOTO 00OPYAOBAHMS.

IInanupyemvle pesyromamvl 00y4eHus— TOITOTOBKA CTYACHTOB K JIEATEIBHOCTH B
COOTBETCTBUH C KBATN(UKAIMOHHOW XapaKTEPUCTUKOM OakaiaBpa MO HANPaBICHUIO, B TOM YHCIIE
dbopMupoBanre QpyHIaMEHTAILHOTO MAaTEpUATIOBEIYECKOI0 MUPOBO33PEHHSI CTYJIEHTA O MpoIleccax

pa3pa60TI<H " UCCIICAOBAHUA MAaTCpUAJIOB C 3aJ/laHHBIM KOMILJICKCOM CBOWCTB.

OOyueHue 10 AMCIMIUIUHE

«MeTtoanl

HaIIpaBJICHO Ha (bOpMI/IpOBaHI/IC y 06yqa}omnxc51 (G (591474:0)11170,€ KOMIIETEHIIUI:

Koa v HaumMeHoBaHHe KOMIETEHIMIA

NHaukaTopbl JOCTHIKEHUS
KOMIIETEHIIUH

OIIK - 4. CriocoGeH MpoBOJUTH
U3MepeHus U HaOmoAeHus B chepe
po¢eCCUOHAIBHON NeATETHHOCTH,
00pabaThIBaTh U MPEJICTABISATh
IKCIIEPUMEHTAIbHBIC JTaHHBIC

HOIIK-4.1. 3naer ycTpoicTBO
npuOOpoB, 000PYIOBAHUS U METOJAUKHU
MIPOBEICHUS U3MEPEHUN U HAOIIOJICHUH B
cdepe npodeccrnoHaNbHON 1eATeTbHOCTH

NOIIK-4.2. YMmeer npoBOAUTD
U3MepeHus 1 HaOmoieHus B cepe
poeCCUOHAIBHON JIEATETHHOCTH,
00pabaThIBaTh U MPEACTABIATh
IKCIIEPUMEHTAIBLHBIC JTaHHBIC
NOIIK-4.3. ImeeT HaBbIKM MPOBEICHUSA
M3MEpPEeHHI 1 HaOIoIeHuH B chepe
npodeccCHoHaNBHOM e TENbHOCTH,
00paboTKM U TIPEICTABIICHUS
HKCIIEPUMEHTATIbHBIX JIAHHBIX

OIIK - 5. CriocoOeH periats Hay4yHo-
UCCIIeI0BaTEeIbCKUE 3a/1a4i IpU
OCYIIECTBIICHUH TPO(eCCHOHATBHON
JeSITeIbHOCTH C IPUMEHEHUEM COBPEMEHHBIX
MH(OPMALIMOHHBIX TEXHOJIOTUH U
MPUKIIAJHBIX alapaTHO-MPOrPaMMHBIX
CpencTB

NOIIK-5.1. 3HaeT ciocoObl perieHust
HAY4YHO-HMCCIIEJOBATENbCKHX 337124 B
PO eCCHOHAIIBHON JIEATETHHOCTH C
NPUMEHEHUEM COBPEMEHHBIX
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

NOIIK-5.2. Ymeer pemiate Hay4yHO-
WCCIIEIOBATEIbCKHUE 3a1a9d TIPH
OCYILECTBIICHUH MTPO(heCcCHOHATEHON
JeSITETTHHOCTH C TIPUMEHEHHUEM COBPEMEHHBIX
MH(OPMALMOHHBIX TEXHOJIOTUHN U

OIIPpCACIICHNA CBOMCTB MaTcpuruaIoB»




MPUKJIAIHBIX allapaTHO-POrPaAaMMHBIX
Cpe/CTB

HOIIK-5.3. ImeeT HaBBIKK
MPOBE/ICHUS] HAYYHO-UCCIICAOBATEILCKUX
paboT B mpodecCHOHATBHON ACSITEITLHOCTH C
MPUMEHEHHEM COBPEMEHHBIX
UH(POPMAIIMOHHBIX TEXHOJIOTUH U
MPUKJIAJIHBIX alapaTHO-MPOTPAMMHBIX

CpEICTB
OIIK - 6. CrtocoOeH npuHUMATh HOIIK-6.1. 3Haer criocoObl
000CHOBAaHHBIE TEXHUYECKUE PEIICHUS B MPUHATHS TEXHUYECKHUX PEIICHUH B
npodecCHOHaIbHON AATETLHOCTH, BEIOUPATh | MpodhecCHoHaNbHON e TeNbHOCTH,
s deKTUBHBIC U O€30M1aCHBIC TEXHUYECKHE s deKTUBHBIE U OE30IIACHBIE TEXHUYECKHUE
CpPEICTBA ¥ TEXHOJIOTUU CPE/ICTBA U TEXHOJIOTHH;

NOIIK-6.2. Ymeer npUMeHSAThH
000CHOBaHHBIEC TEXHHYECKUE PEIICHUS B
po(hecCHOHALHOM JIEATEIIBHOCTH, BRIOMPATH
s pexTrBHBIC U OE30IIACHBIC TEXHUYECKHE
CpEIICTBA M TEXHOJIOTUH

HOIIK-6.3. HMmMeeT HaBBIKH
MPUHSITHSI 000CHOBAHHBIX TEXHHUECKUX
penieHui B mpodeccCuoHaTbHON
JeSITeTLHOCTH, BhIOOpa () (hEeKTUBHBIX U
0€30MacHBIX TEXHUYECKUX CPEICTB U

TEXHOJIOTHI

OIIK - 7. CriocoOeH aHaTu3upOBaTh, HOIIK-7.1. 3naeT oCHOBHbIE
COCTaBJIATh M IPUMEHATH TEXHUUECKYIO CTaHAapThl OPOPMIICHUS TEXHUYECKOM
JOKYMEHTAITUIO, CB3aHHYIO C JIOKYMEHTAIINH, CBI3aHHOM ¢
npodeccroHaNbHOM IeATENbHOCTHIO, B npodeccHoHaNBbHON A TENbHOCTHIO, B
COOTBETCTBHUH C JICHCTBYIOIIUMU COOTBETCTBUHU C JICHCTBYIOIIHMH
HOPMAaTUBHBIMH IOKyMEHTaMU B HOPMAaTUBHBIMH JIOKyMEHTAMU;
COOTBETCTBYIOIICH OTpaciu HOIIK-7.2. YMmeeT aHanU3upoBaTh,

COCTABJIATh U IPUMEHATH TEXHUUECKYIO
JIOKYMEHTAINIO, CBSI3aHHYIO C
npodeCCHOHATBLHOM 1€ TENbHOCTHIO, B
COOTBETCTBUH C JACUCTBYIOIIUMU
HOPMAaTUBHBIMH JOKYMEHTaMH B OTPaciIu;
HOIIK-7.3. UMmeeT HaBBIKK aHAJIN3a,
COCTABJICHUS U IIPUMEHEHUSA TEXHUYECKOU
JIOKYMEHTAllUH, CBSI3aHHOM C
npodeCcCHOHATLHOM 1€ TeNbHOCTHIO, B
COOTBETCTBUH C JICUCTBYIOIIUMHU
HOPMAaTHBHBIMHU JOKYMEHTAMH B OTPACIIH

2. MecT0 AMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POTrPaMMbl

JIMCIMITIMHA OTHOCUTCS K 00s3aTeNbHON vacTu/yacTd, (GOPMHUPYEMOH YYaCTHHKAMHU
o0pa3oBaTenbHbIX OTHOIIEHUH 0510Ka b1 «lucuunauae! (MOIyIN)».

Haemcs onucanue MedcOUCYUNTUHAPHBIX C6A3ell ¢ 0becnevusarowumu U nociedyiouumu
OUCYUNTUHAMU U NPAKINUKAMU.



B3aumocBs3aHa J0rudecku u COACPIKATCIIbHO-MCTOJJUYCCKH CO CJIICAYIOIIMMHU

nucuuruinHamMu U npaktukamu OOIT:

B o6s3amenvuou vacmu:

- dusuka;

- MeTponorus, cTanaapTH3aus U cepTUGUKAITNS.
B uacmu, gpopmupyemoti yuacmuuxamu oopazosamenbHbiX OMHOUEHUIL.
- Merajuinueckue MaTeprallbl;

- Hemerannuueckue MaTepuanibl;

- KoMmo3uiimoHHbsie MaTepuaibl.

- [IoponikoBsie MaTepuabl;

- [lepcrieKTUBHBIC MaTEPHUATIBI;

- OyHKIIMOHAJIbHBIE MaTEpPUAIIbL;

- Hanomarepuaisi;

- [ToKpBITHSI U METOJIBI X UCTIBITAHUU.

3. CTpykTypa U cojep:KaHue QU CHUNINHBI
OO0r11ast TPyA0EeMKOCTb AUCIMIUTAHBI cocTanisteT 10 3auetHbix equnuir (360 yacos).

3.1  Bwuabl yueOHO# padoThI H TPYA0EMKOCTH

Br yue6noii pagoTs1 KoaunuecTBo CemecTpbl
n/n yacoB 3 4 5 6
AyIMTOPHBIC 3AHATHS 144 36 36 36 36
B Tom umncre:
Jlexun 54 18 18 18
1
CeMHHAPCKUE/TTPAKTHICCKIEC 36 18 18
2 | 3aHATHS
JlaGopaTopHblie 3aHITHS 94 18 18 18
3
CamocTosiTeibHAs padoTa 216 54 54 54 54
IIpome:xxyTounast
arrecTanms
3auet/aud.3auer/sK3aMeH 3ader/ | 3aver 3a4eT | 3a4eT | HK3aMeH
HK3aMEH
Hroro 360

3.2 TemaTnyeckuii NJjiaH U3y4eHHUs TUCUUNIMHBI
Pazmemién B npunoxxenun 1 x paboueit mporpamme.

3.3 CoaepxaHue THCHUNIHHBI
Tpernii cemecTp

Mexanuueckue ceolcmea mamepuanos u Memoovl uUx onpeoeeHus




IlonsiTue HAIIPSKCHUC U I[G(I)OpMaHI/IH. HOpMaJII)HI)IG N KaCaTCJIbHBIC, YCJIOBHLIC
N NCTHUHHBIC HAIIPAKCHHA. TGHSOPBI HaHpﬂ}KeHHﬁ. OCHOBHBIC CXEMBI HaIIPSA’KCHHO-
I[C(bOpMHpOBaHHOFO COCTOAHUA IIPU PA3JIMYIHBIX CXCMAX HAI'PYKCHUA.

Pasznen 1. CoiicTBa IpH CTATUYECKHUX MUCIIBITAHUSIX

Tewma 1. McnibiTanus Ha pacTsykeHue

Tema 2. O0Opa3ubl 1 MALIKWHBI JIs1 UCIIBITAHUS HA PACTSKEHUE

Tema 3. IIpo4yHOCTHBIE XapaKTEPUCTHUKU ITPU PACTKEHUN

Tema 4. XapakTepUCTUKH INTACTUYHOCTHU MIPU PACTSIKEHUU

Tema 5. PaGoTa muiactudeckoi aeopManviv Ipy pacTsHKEHUN

Tema 6. McnibiTaHus Ha CoKaTHE

Tewma 7. UcnibiTanus Ha U3rud

Tema 8. BnusHue JIErHpOBaHHUS M CTPYKTYpbl HA MEXaHUYECKHE CBOMICTBA
METaJUIOB MPU CTATHUECKUX UCTIBITAHUSAX TIaJAKUX 00pa3IioB

Tema 9. PacTBopHOE yIIpOoUHEHHE

Tema 10. Bnusinue BoiiesieHHi U30bITOUHBIX (a3

Tema 11. IlpumeHeHHE KOHUEHTPATOPOB HANPSIKEHUWA IPU CTATHYECKUX
WCIIBITAHUSIX

Tema 12. VcnibiTanus o0pa3ioB ¢ HAIpe30M

Tema 13. McnipiTanus Ha BA3KOCTb pa3pyLICHUS

Tema 14. 3aBUCMMOCTH TpPEIIMHOCTOMKOCTH OT COCTaBa W CTPYKTYpPBI
Marepuana

Pa3nen 2. CpoiicTBa Ipu TMHAMUYECKHUX UCTIBITAHUSX

Tema 1. OcobeHHOCTH MIACTUYECKOM AeopMaliiy U pa3pyuieHus

IpU AMHAMUYECKOM HarpyKEHHUH

Tema 2. JIlunaMu4uecKue UCIIBITAHUS Ha U3rM0 00pa3IioB ¢ HATPE30M

Paznen 3 TBepaocThb

Tema 4. TBepaocth o bpunemito

Tema 5. TBepaocTh o Bukkepcy

Tema 6. TBepaocts o PokBemty

Tema 7 MUKpOTBEPIOCTD

Paznen 4. Jlehopmarus

Tema 1. Ynpyras nedopmariuist 1 MOAYIH yHIPYTOCTH

Tema 2. HenonHast ynpyroctb METaJIOB

Tewma 3. [Inactuyeckas nedopmarius u neGopMarioHHOE YIIPOUHEHNE

Tewma 4. HuzkoremmepaTtypHas miactTudeckas AedopMaiiysi METalJIoB

CKOJIbKEHUEM U 1e(hOpMallMOHHOE YIIPOUCHHE

Tema 5. [Inactudeckas nedopmariis METALIOB IBOMHUKOBAHUE

Tema 6. BausHue pasnuuyHbiX (aKTOPOB HA TUIACTUYECKYIO AehOpMAIIHiO
METaJUIOB U UX JIe(popMamOHHOE YIPOUYHEHUE

Tema 7. Biusinue suepruu 1e(pexToB yakoBKU

Tema 8. Biusinue cxeMbl HAPSHKEHHOTO COCTOSTHUS



Tema 9. Biusinue temnepatypsl nedpopManuu

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. Pa3zButre TpemuHbl ¢ MO3UIUN MEXaHUKU pa3pyIlICHUs

Tema 4. Bsizkoe pazpyliieHue

Tema 5. Xpynkoe pazpyIiicHue

YerBeprslil ceMecTp

Mexanuueckue ceolicmea mamepuanose U Memoobl UX OnpeoeeHuUs
(npodonicenue)

Paszgen 6. KaponpodHOCTb.
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. [{uxknuueckue ucnvlmanus Mamepuaos.

Tema 1. YCTaIOCTh U BBIHOCIUBOCTh MaTEPUAJIOB.

Tema 2. MexaHU3MBbI YCTAIIOCTHOIO pa3pyLLUEHHUS.

Tema 3. CTpYKTypHBIE U3MEHEHUS ITPU LUKINYECKHUX UCIIBITAHUSAX MaTEPUAJIOB.
Tema 4. OnpeneneHue npeaesna BBIHOCIUBOCTH.

Tema 5. BrnusiHue pasnuuHbiX (PaKTOPOB Ha XapaKTEPUCTHKU BBIHOCIMBOCTH.
Tema 6. MlcnibITaHNS Ha yCTAJIOCTh, CXEMbI HArpy>KEHUs, 00pa3Lbl.

Tema 7. MamyHbI U151 UCIIBITAHUS HA YCTAJIOCTb.

IIsaTbiil cemecTp

TexHoJiOrMYecKHe CBOHCTBA MATEPUAJIOB

Pasnen 1. JIuTeiiHbIC CBOMCTBA.

Tema 1. JKUJIKOTEKY4ECTb.

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

Tema 4. JInHelHas ycaaka.



Tema 5. CKIIOHHOCTH K 00pa30BaHUIO TOPSYUX TPEIIHH.

Tema 6. BausitHue coctaBa v CTPYKTYpPbI Ha TOPSTYEIIOMKOCTh. COMPOTUBISIEMOCTD

CIUIaBOB OOPa30BaHUIO FOPSIYUX TPEILIKH.

JIMKBallMOHHBIE SIBJICHUS B CIMTKAX U OTJIMBKAX.

Paznen 2. CBapuBaeMoOCTb.

Tema 1. Pa3HOBUIHOCTH CBapKH.

Tema 2. JIeeKThI CBAPHBIX COSAMHEHUI U OLIEHKA CBAPUBAEMOCTH.

Tema 3. XMMUYECKAsT HEOAHOPOIHOCTD.

Tema 4. [lopucToCTh METAJIIIA 1IBA.

Tema 5. X0JIOAHBIE TPELIUHBI.

Tema 6. BoiaBnenue paedextoB cBapku. [opsume (KpUCTaUIU3allMOHHBIE)
TPEIHHBI.

Pazaen 3. OLIcHKA IA€EMOCTH.

Tema 1. OO11as XapaKTEPUCTHKA IPOLIECCOB MANKH.

Tema 2. OOpa3oBaHUE CIIACB.

Tema 3. Y 1aneHne OKCUAHOM TUIEHKH C IIOBEPXHOCTH MAsIEMBbIX JETaJICH.

Tema 4. BiisiHue CTPYyKTYphl HA IPOYHOCTH MATHOTO COEIMHEHUS.

Tema 5. CMauuBaHHe, paCTEKaHNUE U KAWJIIIPHOE TEYEHUE IIPH TTalKe.

Tema 6. [Ipunon. OneHka nasseMoCcT! U CBOMCTB IAsHbIX COCIUHEHUMN.

Paszaen 4. OOpabaThIBA€MOCTh JJaBJICHUEM

Tema 1. OLIEHKH TE€XHOJIOTMYECKOHN IIACTUYHOCTH IMpH Tropsiuelt nedopmanuu.

Tema 2. OIEHKHU TEXHOJIOTHYECKON IIACTUYHOCTH MPU XOJIOHOHN AedhopMaliuu

Illecroii cemecTp

duznueckue CBONCTBA

Pazgen 1. Metammdeckass CBsI3b M OOIME OCOOCHHOCTH METaJJIMYSCKOTO
COCTOSIHHS.

Tema 1. Metammnueckasd CBs3b M OOIIHE OCOOEHHOCTH METAJUIMYECKOTO
COCTOSIHUS.

Tema 2. Pacnipenenenue @epmu-/Iupaka

Tema 3. [ToBepxHocTh Depmu

Pasznen 2. TemI10eMKOCTh

Tema 1. ®oHOHEBI

Tema 2. 3axon Jlebas. UntepnonsimonHas Mmoens Jlebas

Pasnen 3. Koappunuent remnoBoro pacmmpenus

Tema 1. SIBneHue TEMIOBOTO PaCIIUPEHUS.

Tema 2. AHrapmManusM KojiebaHu
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Tewma 3. Onpenenenne kodpPuIueHTa TMHSHHOTO PACITUPECHHUS
Tema 4. D hekT MarHUTOCTPUKITUN

Pasznen 4. DIEKTPONPOBOJHOCTh U TEIJIOMPOBOIHOCTh

Tema 1. 3akon Oma. 3akoH Bunemana-®@panna

Tema 2. ®opmyia dpyne.

Tema 3. Bnusgaue TemiiepaTypsl Ha 3JIEKTPOIIPOBOAHOCTD.
Tewma 4. Biiusgaue teMnepaTypbl Ha TEIIONPOBOJHOCTD.

3.4 TemaTnka cCeMHHAPCKUX/MPAKTHUYECKHUX H JTa00PATOPHBIX 3aHATHH
3.4.1. CemuHapcKue/MpakKTHICCKUE 3aHITHS

. CBoiicTBa IpY CTATHYECKUX MCIIBITAaHHUIX

. CBoiicTBa Ipy JTMHAMHYECKUX HCITBITAaHHSIX
. Hedbopmanus

. Pa3pymenune

1

2

3

4

5. Kaponpo4dHOCTb.
6. [{lukmaeckue UCTIBITAHNS MaTePUAJIOB.

7. JIuTeriHble CBOMCTBA.

8. CKJIOHHOCTh K 00pa30BaHHIO yCAIOYHBIX MYCTOT

9. CKJIOHHOCTB K 00pa30BaHUIO TOPSYUX TPEIIUH.

10. Bnusinue coctaBa ¥ CTPYKTYPbI HA TOPSAYEITIOMKOCTb.

11. CBapuBaemocCTs.

12. OueHka nmasieMocCTH.

13. OOpabaThiBa€MOCTb J1aBJICHUEM

14. Metamnuueckas CBSI3b U 0011E OCOOEHHOCTH METAJUIMYECKOTO COCTOSHHUS.
15. TennmoeMKOCTb

16. ®oHOHBI

17. KoadduirieHT TeraoBoro paciuupeHus

18. DneKTponpOBOAHOCTh U TETIONPOBOAHOCTH

3.4.2. JlabopaTopHbIE 3aHATHUS

MexaHn4yeckrne CBOMCTBA

1. CraTtnyeckue UCTIBITAHUS HA PACTSHKEHUE

2. UcnibiTaHus MaTEpUAIIOB Ha CXKATHE

3. OnpeneneHne y1apHON BI3KOCTH MaTEPUAIOB

4. TBepaocTh MaTEPUATIOB U METO/BI €€ ONPEACICHUS
5. UcnblTanue maTepuaioB Ha yCTAIOCTh
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TexHOnorn4ecKue CBOMCTBa

1. Onpenenenrie peoIOrH4eCKUX CBOMCTB MOPOIIKOBBIX MAaTEPHATIOB

2. OnpeneneHue TeMnepaTypsl IIaBICHUS MaTEPHAIIOB

3. OnpeneneHne rpaHyI0METPUUYECKOIO COCTaBa MOPOLIKOBBIX MAaTEPUATIOB
4. Onpenenenune k03PpGUIIMEHTA TPEHUS U CKOPOCTH U3HAILIMBAHMS MaTepuana
5. OnpeneneHne mepoxoBaTOCTH MOBEPXHOCTH

®du3nyecKrne CBOMCTBA

1. Onpenenenrie OTKPHITON U KaKyLIEHCs IIOTHOCTH MaTepUasoB

2. Onpenenenune nukHoMeTpruuecko (MCTUHHOW) MIOTHOCTH MaTEpUAIOB
3. OnpezeneHue TEMI0EeMKOCTH MaTEPUATIOB

4. Onpenenenue TEIIONPOBOJHOCTH MATEPUATIOB

5. Ompenenenue TemneparypHoro koddQuimeHTa JTUHEHHOTO PaCHIUPEHHUS
MaTepHaJoB.

4, Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE O0ecIeYeHne

4.1  OcHoBHasi IuTEpaTypa

1. .. HoBuxkos, B.C. 3onoropesckuii, B.K. IToptroii, H.A. benog, /I.B.
JIuanoB, C.B. MenBenena, A.A. AkcenoB, }O.B. EBceeB. MeTaioBeneHue.
VYuebnuk. B 2-u tomax. T.l./ ITox obmieit penakiueii B.C. 3omoTopeBckoro — M.:

N3 narensckuii oM MUCuC, 2009. — 496 c.

2. Jlumnn b.I'., Kpanommuu B.C., Jluneukuii 5.JI. ®usnyeckue cBoiCcTBa
MeTaJJIOB U criaBoB M.: Metamnyprus, 1980, 412 c. .

3. 3omoTapesckuii B.C. Mexanuueckue cBOMCTBA METAIIJIOB: yuel. /ISl By30B. -
M.: Meramnyprus, 1983, 398 c.

4. bo6oBuy, b.b. HeMeranmnnueckue KOHCTPYKIIMOHHBIE MaTEPHAIIBL: yU4eOHOE
nocobue A By30B / b.b. bo6osuu. — M.: MI'1Y, 2009. — 383 c.

4.2  JlonmoJaHMTeEJbLHAS JUTEpPaTypa

1. Mexanudeckue 1 (U3NUECKUE CBOMCTBA MaTeprasioB. MeTonuueckue
yKa3aHUs 10 BBIOJTHEHUIO J1a00paTOpHBIX paboT. DnekTponHas Bepcus. MAMMU,
2015,31¢

2. MarepuanoBeaeHue. Y4eOHUK Jis CTY. BBICII. yueb. 3aBeneHuii / I'. M.
Bousikos, B. M. 3yeB — M. : uznarensctBo Akanemus, 2011, 400 c.

3. demun FO.H. ®usuka metamios: yued. mocodue. - M.: MIT1Y, 298 c.
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4.3  DJeKTpoHHbIE 00pa3oBaTe/ibHbIE PecypChl

[IpoBenenue 3aHATUI U aTTECTAII BO3MOXKHO B IUCTAHIIMOHHOM (popMaTe ¢ IpUMEHEHUEM
CHUCTEMBI TUCTAaHIIMOHHOTO 00yueHus yHuBepcurera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii AIeKTPOHHBIX 00pa3oBaTeNbHEIX pecypcoB (DOP) mo BceM pazpenam mporpamMmbl:

Haszsanue 50P Cchblika Ha Kypce
Mertonbl onpenenenus ceoiicts | https://online.mospolytech.ru/course/view.php?id=8894
MaTrepuraioB

4.4  CoBpemeHHble npodeccuoHATbHbIE 0a3bl JaHHBIX U UH()OPMALHOHHbIE
CIIPaBOYHbIE CHCTEMbI

Ccbuika Ha
Ne HaunmeHoBaHue JocTynmHocTh

pecypc

NuadopManmoHHO-CIIPABOYHbIE CHCTEMbI

1. | BHYTpuBY30BCKas y4eOHas 1

http:/lib.mami.ru HoctymnHo
y4eOHO-MEeTOIMIECKas TUTepaTypa

JIeKTPOHHO-0MOJINOTEYHbIE CUCTEMBbI

JlaHb https://e.lanbook.c JlocTymHa B CETH
1. om/ Hutepuer 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbo JlocTymHa B CETH
2. okshop.ru/ UnrepHer 6e3
OTpaHUYECHUN

IIpodeccnonanbHbie 6a3b1 JAHHBIX

baza nanHbIX Hay4HOU http://www.elibrary.ru JlocTynHo
1. | snexrponnoii GuGIHOTEKN

(eLIBRARY.RU)

WebofScienceCoreCollection — http://webofscience.com JoctymHo
noJiMTeMaTHueckas peepaTuBHO-
2. | Gubmuorpaduueckas
HHAaYKOMCTPUUICCKas
(bubnmmomeTpuueckas) 0aza TaHHBIX

S. MarepuajibHO-TeXHHYECKOe o0ecreyeHue

Viaszvieaemcsa ~— nepeuenvs — yueOHvlx  ayoumoputi O NPOBedeHus  JeKyull,
CEMUHAPCKUX/NPAKMUYECKUX U J1aDOPAMOPHBIX — 3AHAMUL, — CAMOCMOAMENbHOU — pabdombl
ooyuarwuxcs ¢ yKasamuem J1abopamopHo2o 0060py008anus, OeMOHCMPAYUOHHLIX NpUOOpPOs,
obopyoosanus Ol  NPAKMUYECKUX 3aHAMUU, MYTbMUMEOUUHbIX — CPeOCms8, MPeHaMCepos,
CUMYTAMOPOS, HANAOHBIX NOCOOULL, UCNONL3YEMBIX OJISL OCE0EHU OUCYUNIUHDI.


https://online.mospolytech.ru/course/view.php?id=8894
http://www.elibrary.ru/
http://webofscience.com/
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HauMeHnoBanue cnenquajabHbIX*
MOMeIeHU I ¥ MOMeleHu | AJIs
CaMOCTOSITEJIbHOM PadoThI

OCHAIIIEHHOCTH CIEHAJILHBIX
NOMeEIlleHUH U ToOMeIleHui 11
CaMOCTOSITeJIbHOM PadoThI

Aynuropuss  AJii  JIGKIIMOHHBIX, Crouibl yueOHBIE CO CTYIIBSIMU, Ay IUTOPHAS
na0opaTOpHBIX, TNPAKTUUECKUX 3aHATHH | 1ocka. PabGouee Mecto mnpemopaBatelns: CTOI,
aB.1313. CTyJ1; IPOEKTOP, IKPaH, KOMIIBIOTED.

Y4ebHoe u nabopaTopHoe 000PyIOBAHHE:
tBepaomep TP 5006; mkadsl ans XpaHeHus ¢
y4e0HO-METOIMYECKOW U HAy4YHOH JINTEpaTypoH,
HaIJISTHBIC TOCOOUS (TIJIaKaTHhI).

Ayautopust Ui JICKIIMOHHBIX, Ctonbl yueOHbBIE CO CTYJIBSIMU, Ay JUTOPHAS
nabopaTopHbIX, MPaKTUUYECKUX 3aHATUN | Jocka. Pabodee mecTo mpemnoaaBartess: CTO, CTyI,
aB.1316 . MPOEKTOp, DJKpaH. YdeOHOe jabopaTopHOE

o0opyaoBaHue:

mukpockorn AJIbTAMMU; tBeprnomep TKC-
IM, HarIsAHbBIE TTOCOOMS

Aynutopuss AN JIGKIIHOHHBIX, Croibl yueOHBIE CO CTYIIBSIMU, Ay IUTOPHAS
na0opaTOpHBIX, NPAKTUYECKUX 3aHATHH | mocka. Pabodee MecTo mpermonaBaTens: CTOI, CTYII
aB.1304. YueOHoe maboparopHoe 000pyI0BaHUE:

MUKPOCKOITBI
ZASILACZMIKPOSKOPOWYtypTVO  6/20.;
tBepaomep TP 5006 , muxporBepaomepsr [IMT-
3M; nynsl bpunemns.; mukpockonsl AJIbTAMU;
KOMILUIEKT 0OpasloB I jJabopaTOpHBIX padoT;
mKapel Ui XpaHEeHUus  O0OpyIOBaHUS U
PacXOJHBIX MaTEPUAJIOB, HATIISTHBIE TOCOOHS

Aynutopust Ui 1a00paTOPHBIX

3austrii aB.1307.

VYuyebHoe nabopaTopHOE 000pyAOBaHHE:
anektponeub (HaGeprepm 1280°).; snextponedb
(Cronm  1100°).; oamektpomeus (IMTK-PK-10/12
1280°); momupoBasibHbIi cTaHOK StruersTegraPol-
11.; orpe3noii cranok StruersLaboton - 3;
YCTaHOBKA JUIS TOPLIEBOW 3aKAJIKW; YCTAaHOBKA IS
anektpotpasieHus Struers Lectro Pol -5. llkadst
JUISL XpaHEHHsI XHMHYECKUX PEaKTUBOB, 00pas3IoB,
UHCTPYMEHTOB W  PacXOJHBIX  MAaTEpHalIOB.
Bepcrak ¢ mHCTpyMEeHTamu; pabodee MECTO IS
TpaBJIeHUs], 000PYIOBAHHOE BBITSKKOM

Aynmutopus st
nabopaTOPHBIX U MPAKTUYECKUX 3aHITHMA

NeAB1318.

JICKITAOHHEIX,

Croubl yueOHBIE CO CTYJIBSIMH, Ay JTUTOPHAS
JIOCKa, TIEPEHOCHOW MPOEKTOP, SKPaH, HATJISITHbIC
nocoOusi. Paboyee mecto mpemnojaBaress: CTOJ,
cTyn. YuebHOe mabopaTopHOEe O0OOPYIOBAHHE:
MITAaHTCHIUPKYJIM; Tpecc Ul 3alpPECCOBKH
oOpasioB; yna bpuHem s .; MHKpOMETpHL;
tBepaomep TP 5006-M ; tBepmomep TP5006-02.;
mukpoteepaomep [IMT-3M.; mukpockon Mertam-
PB. IloacoOHbie momenieHusi: pabodee MeCTo
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WHXXEHEepa —CTOJ, CTYJbs, MKaQbl s XpaHSHUS
00pa3IoB ¥ METOJAUYECKUX MOCOOUH, KOMITJICKTHI
00pasIos..

6. MeToanuyeckue peKoMeH aluu

6.1 Meroanyeckne peKOMeHIAIUM /ISl MPeNnoAaBaTeisl M0 OPraHu3anuu
o0yueHus

6.1.1. IlpenonmaBatenb OpraHu3yeTr IMpernojaBaHUE AUCHUIUIMHBL B COOTBETCTBHUHM C
TpeboBanusmu "llonoxeHus o0 opraHuzanuu 00pa30BATENBHOIO IpolEecca B  MOCKOBCKOM
MOJMTEXHUYECKOM YHUBEPCUTETE U ero (hrinanax", yrBepKAEHHBIM PEKTOPOM YHHUBEPCHUTETA.

6.1.2. Ha nepBoM 3aHATUHU IperojaBaTesb JOBOAUT O CBEJCHMS CTYIEHTOB COJAEp)KaHHUE
paboueit nporpammbl aucuuruimabl (PIIJI) u mpemoctaBisieT BO3MOXKHOCTH O3HAKOMJICHUSI C
MPOTPaMMOii.

6.1.3. IIpenonaBarens 0cCOOCHHO OOpamiacT BHUMaHUE CTYJCHTOB Ha:

- BUJbl U (OpPMBI NPOBEIEHUS 3aHATUN MO JUCLUIUIMHE, BKIIOYAs MOPAJOK MPOBEICHMS
3aHATUH C MPUMEHEHUEM TEXHOJIOTUH JHUCTAaHIIMOHHOTO OOYYEHHS U CHCTEMBl IHCTAHIIHOHHOTO
oOyuenus yausepcuteta (C/1O mocnonurexa);

- BUJBI, COJEpXAaHHE M TMOPSAOK TPOBEICHHUS TEKYIIETO KOHTPOJS YCIIEBAEMOCTH B
COOTBETCTBUM € (DOHJIOM OLIEHOYHBIX CPE/CTB;

- (hopmy, cozeprKaHue U OPSIOK MPOBEICHUS TPOMEKYTOYHOM aTTECTAIIMA B COOTBETCTBHH
¢ ()OHI0M OLICHOYHBIX CPEACTB, peaycMoTpeHHbIM PI1/I.

6.1.4. JloBomguT 10 CBEOCHHS CTYACHTOB TpadUK BBIIOJHEHUS YYEeOHBIX paldoT,
npenycMorpeHsbix PIT/I.

6.1.5. Heobxonumo ¢ camoro Havajga 3aHSATHI PEKOMEHJIOBaTh CTYJE€HTAaM OCHOBHYIO U
JIOTIOJIHUTEIIBHYIO JINTEPATypy M yKa3aTh IIyTH JOCTYIA K HEH.

6.1.6. Brauane wuiaum B KOHLE CEMecTpa JaTb CIHCOK BONPOCOB JJig IOJATOTOBKU K
POMEKYTOUHOM aTTecTaluu (3K3aMeHy MIIH 3au€Ty).

6.1.7. Pexomennyercs ¢akt o3HakomiieHus cTylaeHToB ¢ PIIJI u rpaduxom paboTsl
NUCbMEHHO 3a(h)UKCHPOBATh MOANUCHIO CTY/I€HTA B JIMCTE O3HaKOMIIeHUs ¢ cojepxkanue PI1/I.

6.1.8. IlpenonaBarenu, BemymUi JEKIMOHHBIE W TPAKTHYECKUE 3aHATHS, JOJIKHBI
COIJIACOBBIBaTh TEMATUYECKMH IUIAaH TMPAKTHUECKUX 3aHATHH, HMCIOJIb30BaTh €AMHYI CHUCTEMY
0003HaueHHIA, TEPMHUHOB, OCHOBHBIX ITOHSITHN AUCIUTUTHHBI.

6.1.9. Ilpu nmoaroroBke K j1a00paTOPHOMY M NPAKTHYECKOMY 3aHATHIO IO IEPEUHIO

OOBSBICHHBIX TEM TMPENOJIaBaTENI0 HEOOXOIMMO YTOYHHTHh IUIAH WX MPOBEACHHS, MPOAYMaTh
(GOpMYTUPOBKHU U COJIEPKaHNE YIEOHBIX BOIPOCOB, BHIHOCUMBIX Ha OOCYK/I€HHUE, 03HAKOMHUTHCS C
IIEPEYHEM BOIIPOCOB I10 TEME CEMHUHAPA.

B xome cemuHapa BO BCTYNHTEIBHOM CJIOBE PACKPBITh MPAKTUYECKYH) 3HAYMMOCTH TEMBI
CEMHUHAPCKOTO 3aHATHs, ONPEICIUTh MOPSIOK €ro MPOBEIEHUS, BpeMs Ha OOCYXICHHE KaxIOoro
yueOHOro Bompoca. [IpumeHssi QpoOHTANBHBIA OMPOC JaTh BO3MOXKHOCTH BBICTYNHTH BCEM
CTyZEHTaM, IPUCYTCTBYIOLIUM Ha 3aHATUU.

B 3aKit0unTENBbHOM YaCTH CEMUHAPCKOTO 3aHATHUSA CIIELYET IOJIBECTH €0 UTOTH: 1aTh OLICHKY
BBICTYIUICHUH Ka)KI0T0 CTYJI€HTa U y4eOHOM TPYMIIbI B IEJIOM. PaCKpbITh MONT0XKHUTENbHbBIE CTOPOHBI
Y HEJOCTaTKU MPOBEIEHHOIO CEMMHAPCKOTo 3aHATUsA. OTBETUTH HA BOIPOCH! CTYJIEHTOB. BrinaTh
3aJJaHus JJIsl CAMOCTOSITENIbHOM paboThI MO MOATOTOBKE K CIEAYIOLIEMY 3aHSTHIO.

Bo3MosxHO mpoBeieHne 3aHATUH U aTTeCTalluil B TUCTAHIIMOHHOM (hopMaTe ¢ MPUMEHEHUEM
CUCTeMbI JUCTaHIMOHHOro o0yueHus yHuBepcurera (CHO-LMS). [lopsanox mposeneHus paboT B
JUCTAHIIMOHHOM (popMaTe yCTaHABIMBACTCA OTAEIBHBIMH DPACHOPSDKEHUSIMH IPOPEKTOpa 0
y4eOHOM paboTe u/Wiu IIEHTPOM yIeOHO-METOIMUECKONU PabOTHI.
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6.2 MeTozmquKne YKasaHus 1Jist Oﬁy‘laIOIHI/lXCH 10 OCBOCHHUIO M CHHUIIJINHBI

6.2.1. CrymeHT ¢ caMOro Hadajga OCBOEHHUS JUCLUIUIMHBI JIOJDKEH BHHUMATEIbHO
03HAKOMUTHCS ¢ pabodel mporpaMMOi TUCIIUIUIHHEL.

6.2.2. CtyneHTy HEOOXOAMMO COCTaBUTH Ui ceOsi rpaduK BBHIMONHEHHUS y4eOHBIX padoT,
npenycmorpennbix PIIJ] ¢ yuérom TpebGoBaHUN ApYyrux IUCIHUIUIMH, M3Yy4YaeMbIX B TEKYIIEM
ceMecTpe.

6.2.3. IIpu npoBeaeHUM 3aHATHH W TPOLEAYP TEKYIIEW M MPOMEXKYTOYHON aTTECTALMU C
UCTIOJIb30BAHUEM HHCTPYMEHTOB HH(OPMAIIMOHHON 00pa30BaTeIbHON Cpelbl JUCTAHIIMOHHOTO
obpazoBanusi yHuBepcutrera (LMS wmocmonuTexa) kak BO BpeMs KOHTAKTHOM pabOTHI C
npernojiaBaTesieM, Tak U BO BpPEeMs CAMOCTOSTENBbHOW paboThl CTYICHT JOJDKEH O0eCHednuTh
TEXHUYECKYI0 BO3MOXXHOCTh JMCTAHLMOHHOTO MOJKIIOUEHHS K CHCTEMaM JUCTaHLMOHHOTO
oOyuenust. I[Ipy OTCYTCTBHM TakOH BO3MOXXHOCTH OOCYIHTh CHUTYalMI0 C IIPErojaBaTelieM
JTUCIUTLIAHBI.

6.2.4. CamocrosiTenbHass paboTa SBISCTCS OOHUM W3 BUAOB yYeOHBIX 3aHATHH. llenmsb
CaMOCTOSITENIbHOM paboThl — MPAKTUYECKOE YCBOECHUE CTYJIEHTAMHU BOIPOCOB, pAaCCMaTPUBAEMbIX B
IIPOLIECCE U3YUEHUS TUCLHUIUIMHBI.

Bunbl BHEayIUTOPHON CaMOCTOSITENEHOM paOOTHI:

- CAMOCTOATENBHOE N3YYEHUE OT/IEIbHBIX TEM AUCIUIUINHBL,

- IOATOTOBKA K JIGKIIMOHHBIM 3aHSTHSIM;

- MOATOTOBKA K CEMHHAPaM H MTPAKTUICCKUM 3aHATHIM;

J1J1 BBITIOTHEHMSI TF0O0TO BUAA CAMOCTOSITENIbHOM paboThl HEOOXOAMMO MPONTH CIIETyIOIINE
ITaIbI:

- OIpeJIeICHNE [IEIH CAMOCTOSTEIbHON PadOTHI;

- KOHKpEeTHU3allys N03HaBaTeJIbHOM 3a7auu;

- CaMOOLIEHKa TOTOBHOCTH K CaMOCTOSITEIbHON paboTe;

- BBIOOp aJIEeKBaTHOI'O CI0c00a JeMCTBUS, BEIyIIEro K PEIICHUIO 3a/1a4H;

- TUTAaHUPOBaHKE PAOOTHI (CAaMOCTOSATEIHHON UITH C TOMOIIBIO MPENO/IaBaATENsT ) HAJl 3a/IaHUEM;

- OCYIIECTBJIEHHE B MPOIIECCE BBIMOJIHEHUS CAMOCTOATEIbHOM pabOThl CaMOKOHTPOJIS
(MPOMEKYTOYHOTO U KOHEUHOTO0) PE3YIbTaTOB pabOThI, U KOPPEKTUPOBKA BBHITTOTHEHUS PaOOTHI;

- pednekcusi;

- IPE3EHTAIUS CAMOCTOSTEIbHOU PabOTHI.

7. @DOoH/1 OLIEHOYHBIX CPEICTB

7.1. MeToabl KOHTPOJISI U OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHUsI

JU1st KOHTPOJISI yCIIeBaeMOCTH U Ka4eCcTBAa OCBOCHUS AUCHUIUIMHBI HACTOSIIEH MporpaMMoit
MPEyCMOTPEHBI CIEAYIOIINE BUbI KOHTPOJIS:

- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYIU KOHTPOJIb);

- IPOMEXKYTOYHAsI aTTeCTalMs (3aUeT, SK3aMEH).

7.2. lllkaja 1 KPUTEPHUHU OLCHUBAHMUS Pe3yJIbTATOB 00yUYeHUsI MPHU
NPOBEACHNH NPOMEKYTOYHOM ATTeCTALUH

dopMa MPOMEKYTOUHOM aTTeCTAINH, MPEyCMOTPEHHAs yIeOHBIM TUTAHOM:
3,4,5 cemecTphl — 3a4eT; 6 CEMECTpP - IK3aMEH.
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®opMa MPOMEKYTOUHON aTTECTALUU: 3a4ET.

HIxana
OlleHUBaHUSA

Kpurepun oueHuBanus

3aureHo

BrinonHeHs! Bce BUAbI yueOHOU pabOThL, TPe1yCMOTPEHHbIE yUeOHBIM IIJIAHOM.
CTyneHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHHMM, YMEHHM, HaBBIKOB
MPUBEACHHBIM B TabmuIax Ioka3aTelield, omepupyer mNpuOOpETeHHBIMU
3HAHUSIMU, YMEHUSIMU, HaBbIKAMHU, IPUMEHSET UX B CUTYalUsX MOBBIIICHHOU
cinoxHocTd. [Ipy 3TOM MOryT OBITH JOMYIIEHBl HE3HAUMTEIbHBIC OLIMOKH,
HETOYHOCTH, 3aTPYAHEHUS [IPU AHATUTUYECKUX ONEPALUAX, IEPEHOCE 3HAHUM
Y YMEHUI Ha HOBBIE, HECTAHJAPTHBIE CUTYaLUU.

He 3aureno

He Boimonnen oaus wnu 6osee BUAOB yueOHON pabOThI, MpeayCMOTPEHHBIX
y4eOHBIM TIaHOM. CTYJICHT JIEMOHCTPUPYET HEMOJIHOE COOTBETCTBHE 3HAHHMIA,
YMEHHM, HABBIKOB NPUBEICHHBIM B Ta0IMIIaX MOKaszaTesiel, JOMyCKaroTCs
3HAYUTEIIbHBIE OIIMOKH, IPOSIBIISIETCS] OTCYTCTBUE 3HAHUM, YMEHUM, HAaBBHIKOB
10 sy MOKa3aTene, CTyAeHT UCIIBITHIBAET 3HAUNUTEIIbHBIE 3aTPyAHEHUS [IPU
OTIEPUPOBAHUHU 3HAHUSIMU U YMEHUSIMU IIPH UX MIEPEHOCE HAa HOBBIE CUTYAIIUH.

CDopMa HpOMe)KYTOqHOﬁ aTTeCTalrMn. DK3aMCH.

IIIxana oneHNBaHUA

Kputepun oueHuBanusi

OT1ian4yHOo

BrinonHeHsl Bce BUABI yueOHOU paboThl, IPETyCMOTPEHHbBIE YUeOHBIM
miaHoM. CTyZIEeHT JIEeMOHCTPHPYET COOTBETCTBHE 3HAHUM, YMEHUH,
HABBIKOB TIPUBEJIEHHBIM B TaONMIIAX TOKAa3aTeNsIM, OMEepUpyeT
MPpUOOPETEHHBIMHU 3HAHUSAMH, YMEHUSIMH, HaBBIKAMH, IPUMEHSIET UX B
CUTYalUAX NOBBIIIEHHON CI0KHOCTH.

Xopomo

BrinonHeHs! Bce BUJIbI yueOHON paOoThI, MPeTyCMOTPEHHbIE YUEeOHBIM
wiaHoM. CTyJIEeHT JEeMOHCTPUPYET COOTBETCTBHE 3HAHWMW, YMEHUH,
HaBBIKOB TPUBEACHHBIM B Ta0dMIaXx T[OKa3aTensiM, OIEepUpyeT
PUOOPETEHHBIMU 3HAHUSMHU, YMEHUSMHU, HABBIKAMU, IIPUMEHSET UX B
CUTyalMsIX OOBIYHOM ciiokHOCTH. [Ipu 3TOM MOTYT OBITH JOMYIIECHBI
HE3HAYUTeNbHblE  OMIMOKM,  HETOYHOCTH,  3aTPyAHEHUsS  IMpuU
AQHAJUTUYECKUX OIEpaLMX, IEPEHOCE 3HAHUM U YMEHUU HA HOBBIE,
HECTaHJapPTHBIC CUTYyal[UH.

y,Z[OBJ'ICTBOpI/ITeJ'IBHO

BrinonHeHs! Bce BUJIbI Y4eOHON padoThI, MPeTyCMOTPEHHBIE YUEeOHBIM
wiaHoM. CTYJIEHT JEeMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHHM,
YMEHUH, HaBBIKOB TMPHUBEIEHHBIM B Ta0OnMIAxX IOKa3aTelsiM,
JIOTTYCKAlOTCS 3HAYUTENIbHbIE OIIUOKU, MPOSBISETCS HEAOCTATOUYHOCTh
3HAaHWM, MO psAAy ToKaszarenei, oOydyaromMHCs UCHBITHIBACT
3HAYUTENIbHbIE 3aTPyJHEHUS MpPHU ONEPUPOBAHMM 3HAHUSAMM IPH HX
IIEPEHOCE HAa HOBBIE CUTYaLIUU.

He ynosnerBopurenbHO

He BeimomHen oauH wium  Oosnee BHUJIOB y4yeOHOH  paloOTHI,
MPEAYCMOTPEHHBIX paboueit mporpammort aucHUIUIMHBL. CTyIeHT
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JIEMOHCTPHUPYET HEIOJHOE COOTBETCTBHE 3HAHWM, YMEHHI, HABBIKOB
MIPUBEICHHBIM B Ta0JIMIIAX MMOKA3aTeNsIM, JOMYCKAIOTCS 3HAUUTEIbHbIC
OIINOKHU, TIPOSIBIISIETCS. OTCYTCTBUE 3HAHUHN, YMEHUH, HABBIKOB TIO PSY
MIOKa3aTesIe, CTYyIEHT UCIBITHIBAET 3HAYUTENIbHBIE 3aTPYJHEHHUS MPU
ONEPUPOBAHUM 3HAHUAMHU U YMEHUSAMH IPU UX NEPEHOCE HA HOBBIC
CUTyalUH.

7.1  OueHo4YHBbIE CpeaCTBA

7.3.1. Texyuuii KOHTPOJIb

Bug pabotsl dopma OTYETHOCTHU M TEKYILEro KOHTPOJIS
JlaGopaTopHbie pabOTHI OdopmiieHHBIE OTYETHI JIAOOPATOPHBIX padoT,
IOPEeIYyCMOTPEHHBIX  pabodel  mporpammoi
JUCHHTUTMHBL ¢ OTMETKOW  TpernojaBaTels
«3aUTEHOY», €CIIM BBINOJIHEHBI U 0(OPMIIEHBI BCE
pabotel. Ilepedenr  maGopaTOpHBIX  paboOT
npeJcTaBieH B myHKTe 3.4.2 HacTosiel paboyeit
IPOTPAMMBI.

Ecnu cryneHToMm He npoiijieH oauH uiu 0ojiee BUIOB TEKYLIEr0 KOHTPOJIS, MIPENoiaBaTellb UMEeT

I[IpaBO BBICTABUTb €MY OLCHKY «HC 3a4YTCHO» HIIN «HCYHOBJICTBOPUTCIIBHO» Ha HpOMe)KYTOqHOﬁ

aTTeCTaluu.

7.3.2. IlpomexxyTouHas aTTecTanus

[TpomesxyTouHas aTTecTanus - (3a4eT) IPOBOIUTCS 110 OMJIETaM B YCTHOM (opMe B ciydae,
PernameHT npoBeaeHMs aTTeCTAllUN:

- BpeMsi JJIs MOATOTOBKM OTBETA Ha BOMPOCH! He Ooiiee 40 MUH.;

- BpeMsI Ha OTBET Ha 3a/1aHHbIe BONPOCH He Ooiee 15 MUH.

buner cocTouT u3 Tpex BOMPOCOB.

ITpumep BompocoB OuieTa K 3a4eTy Mo ceMecTpaM NPUBEACH B MPUIIOKEHUU 2 K paboueit
nporpamme

DK3aMeH - MPOBOAUTCA 0 OuiieTaM B yCTHOM (popMe B ciiyyae, eciiy CTyI€HT He PEeIIni U He
3aLIUTUI TPEUI0KEHHBIE Ha MTPAKTUYECKUX 3aHATHSX 3a1a4H.

PermameHnT npoBeneHus aTTecTalum:

- BpeMmsl JUIs OJArOTOBKM OTBETa Ha BONpPOCkl He Oosee 40 MUH.;

- BpeMs Ha OTBET Ha 3a/IaHHbIE BOIIPOCHI HE Oojiee 15MuH.

buser cocTouT U3 TpexX WM YeThIpeX BOIPOCOB.

ITpumepsl BOpocoB OuiIeTa K HK3aMeHy MPUBEJICH B IPUJIOKEHUH 2 K pabodel mporpamMme




22.03.01 «MaTepuanoBeeHre U TEXHOJOTUM MaTEPHAJTIOB»

(bakamaBp)

[Tpunoxxenue 1

TemaTuveckuii MJIaH JTUCHUILIUHBI «MeTOAbI oNpe/ie/ieHNsl CBOMCTB MATEPHAIOBY» 10 HANIPABJIEHHIO MOATOTOBKH

= = & Buabl yueOHoI padoThl, ) Dopm
9| 3 5 |BKIOYAA CAMOCTOATENLHYIO | BHIBI caMocTOSITEILHOM bl
= 5“;’ padoTy CTYACHTOB, H padoTHI CTYICHTOB arrec
/n Pasnen O = 8 TPYA0EMKOCTb B Yacax Taluu
1 I/ a6 | CPC | KCP K.P | K.I1 | PT" | Pedepa Kp |33
C P T
Jlekuus. Pa3nen 1. CBoiicTBa
npu CTATHYECKHUX
HCIBITAHUAX
HcnpiTanuss Ha pacTsKEHUE.
OOpa3inpl ¥ MamIMHbBL IS
UCIIBITAHUSI HA PpaCTSHKEHUE.
11 [IpoyHOCTHBIE XapaKTEPUCTUKHU 3 |1 2 4
npu PaCTSKCHUH.
XapakTepUCTUKHU
MJIACTUYHOCTHU pu
paCTSDKCHUH. Pabora
MJIACTUYECKOU nedopmaru
npu pactsokeHuu. VcnbiTanus
Ha C)KaTue.
1.2 | JJaGoparopnas padoTa. 3 |1 2 4
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CraTtudeckye UCIBITAaHNS HA

pacTsKEHUE.
Jexknusa. Pazgen 1. CoiicTBa
npu CTATHYECKHX
HCIBITAHUAX

HcteiTanusg Ha n3rnd. Biausaue
JIETUPOBAHUSA M CTPYKTYpbl Ha

MEXaHHYECKHUE CBONCTBA
METaUIOB MpPU  CTaTHYECKHUX
1.3 | yenprranmsax TJTAIKUX
00pa3IioB. PactBopHOE
YIIPOYHEHHE. Bnusane
BBIJICJICHUNA HM30BITOUHBIX (Da3.
[IpumeHeHne KOHIIEHTPATOPOB
HaIpsHKEHUN TIPU CTaTUYECKUX
UCIIBITAHUSIX. HcnbiTanus
00pasloB ¢ HAAPE30M
JlaGopaTopHuast padora.
14 | Ycnprranus MaTepuaJoB Ha
CKaTue
Cemmunap. UcnbiTanus Ha
pacTsKEeHUE.
XapakTepUCTUKHU
1.5

IJIACTUYHOCTH MPH
pactspkeHnd. VcnibiTanus Ha
u3ru6. Bausiaue nerupoBanus
Y CTPYKTYPbI HA MEXaHHUYECKHUE
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CBOMCTBA METAJUIOB NPH
CTaTHYECKHUX UCIIBITAHUIX
IagKkux 00opasmoB. PactBopHoe
ynpoyHeHue. Biausaue
BBIJICJICHUN U30BITOYHBIX (a3.

Jlekuusl. Pa3znea 1.
CraTHyeckue WCIBITAaHHUS Ha
pactsbkeHue. McnblTaHust Ha
BSI3KOCThH pa3pyuieHus.
3aBHCHUMOCTD
TPEIIMHOCTOMKOCTH OT COCTaBa
U CTPYKTYpPBI MaTepHaa.

1.6 |Jlekuus. Pazmen 2. CpoiicTBa
npu TMTHAMUYCCKUAX
UCITBITAaHUSX
OcoOeHHOCTH  IJIACTUYECKOM
nedopmalii M pa3pylICHUS
npu JTUHAMUYIECKOM
HarpykeHnu. JluHamuyeckue
WCIIBITaHUs Ha U3ru0 00pasioB
C HaJpe30M.

JlabGopaTopHas pabora.

1.7 | Onpenenenue yIaapHOU

BA3KOCTHU MAaTCPUATIOB
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1.8

Jlexuus. Pa3nen 3.
Teepaocrs. TBepaoCTs.
Teepmocte 1o  bpunemno
TBepmocte 1o  Bukkepcy.
TBepmocte mo  Poxsemny.
MuKpOTBEPAOCTD. Yupyras
nedopmarus u MOJTYyJIA
YIPYTOCTH. Henomnnas
yOpPYrocTh METAJLJIOB.
[Inactuueckass nedopmanus u
ne(OopMaMOHHOE YIIPOYHEHHE

1.9

JlaGopaTopHast padora.
TBepmocTte  MarepuaioB U
METOJIbI €€ ONpEeIEICHUS

Cemunap.

Paznea 4. Jlebopmanus
3aBUCUMOCTh
TPEIIMHOCTOMKOCTH OT COCTaBa
U CTPYKTYpPBI MaTepuaa.
Oco0GeHHOCTH TIIaCTUYECKON
nedopmarui 1 pa3pyieHus
IpU JUHAMHYECKOM
Harpy»>XeHuu. yrpyras
nedopmaius u MogyIu
yrpyrocty. Henonnas
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yIPYTOCTh METAJIIOB.
[Tnactuyeckas nedopmanus u
nehopMaIMOHHOE YITPOYHEHHE

Jlekuus. Pa3nen 4,
Hedbopmarius
HuzkoremneparypHas
IJIacTUYeCcKas nedopmarus

METAJJIOB  CKOJIb)KEHHEM U
ne(opMalioHHOE  yIIpOYEHUE.
[ImacTrueckas nepopmanus
METAJIJIOB JTIBOMHUKOBAHHE.
Bnusitnue paznuynbix pakTopoB
Ha MIACTUYECKYI0 e opMalinio
METAJIJIOB u ux
nedhopMaIlMioHHOE YIIPOYHEHHE.
Brnusaue »sHeprum nedexToB
YIAaKOBKH. BiusHHE CcXeMbl
HaIpsKEHHOTO COCTOSIHUS.
Bnusinue TEMIIEpaTypbl

nedopmanuu.

JlabopaTopHas pabora.
HUcnbiTanue MarepualioB Ha
YCTaJIOCTh

Jleknus. Pa3znen 5.
Paspymienne

Bunel paspylieHuss MeTayiios.
MexaHU3MBbI 3apOXKJICHUS
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TPCUIUH. Pa3Butue TPCHIMHLBI C

MO3ULUN MEXAaHUKU
pa3pyLICHUS. Bsizkoe
paspyLICHUE. Xpynkoe
pa3pyllIcHue

CemuHap. Paznen 4,
Hedopmarusi.
HuskoremnepaTtypHas
IJIacTUYeCcKas nedopmarus

METaUIOB  CKOJBKCHHEM M
ne(opMaliMoHHOE  YIIpOYEHUE.
[Mnactuueckas nedopmanus
METAJIOB JTIBOMHUKOBAHHUE.
Bnusnaue paznudHbix (GakTopoB
Ha IUIACTHYECKYIO e OopMaIiiio
METaJIJIOB u ux
ne(opMaliMoHHOE YIIPOYHEHUE.

Cemunap. Paznen 5.
Paspyienue.
Pa3BuTHe TpemMHbI C MO3UIIHAMN
MEXAaHUKH pa3pylieHus. Bsaskoe
paspyLIeHUE. Xpynkoe
paspylicHue

10
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CDOpMCl ammecmayuu

Jlexkumus. Paznea 6.

1.1 | XXaponpo4yHocTs.

6 SIBnenune MOJI3YYECTH.
HcnblTaHus HA IOJI3YYECTb.
JlaGoparopHas paboTa 1

1.1 | (moBTOp MEPBBIN cEMeECTp).

7 Cratudeckue UCTIBITAaHUS Ha
pacTsKeHUe

Jleknus. Pa3zpen 6.

1.1 | Kaponpo4HocTs.

8 TpeTbs cTamgus MOJBYyYECTH U
paspymienue. HcneiTaHus Ha
JUIUTEIBHYIO IPOYHOCT.
JlabopaTopHas pabora |

11 (mOBTOp  TEpBBIM  ceMecTp).

9 HUcnpiTanuss wMarepuanoB Ha
cKaTue

Cemunap.  Pasmen 6.

1.2 | “KaponpouHocTs.

0 SBnenne nomsyuectu. Ctaguu
noJi3y4yecTu. Mcnpitanus Ha
JUTUTEIBHYIO IPOYHOCTD.

12 Jlexknus. Paszpnen 6.

1 | >Kaponpo4HocTs.
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Bausuaue JICTUPOBAHUA Ha
JJIMTCIIbHYIO ITPOYHOCTD.

JlaGoparopHas paboTta 1
1.2 | (moBTOp TMTEpPBBIM  ceMecTp).
2 Omnpenenenue yAapHOH

BS3KOCTH MaTepHaioB

Jlexims. Pa3nea 6.

19 JKapornpodHocCTsb.

Brmusane — merupoBaHHWs W
) CTPYKTYphl Ha JUIMTEIBHYIO

MPOYHOCTb.

JlabopaTopHas pabora |
1.2 | (moBTOop TepBHIi cemectp).
4 TBepaocTs  MaTepuasoB U

METO/IBI €€ OTpeACTICHUS

Cemunap.  Pasmen 6.

19 JKaporpodHoCTb.

Brnusaue nerupoBanus u
° CTPYKTYpPBI Ha JUTUTEIIbHYIO

MPOYHOCTb.
1.2 | Hekuus. Paznen 7. Huxnuueckue
6

ucnolmarusi mamepuaiios.
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YcTanocth W BBIHOCIMBOCTH
MaTEpUAIIOB. MexaHu3msbl

YCTAJIOCTHOTO pa3pyIICHHS.

00pa3Iibl. Marmusbl s
UCIIBITAaHUS HAa YCTAJOCTh.

1.2 | JlaGopaTtopHas pabota

7 HcnbiTanne wmaTepuaioB Ha 7
YCTaJIOCTh
Jlexuusi. Pasnen 7. [{uxiuueckue
UCNBLIMAHUA mMamepuanos

1.2 | CTpyKTypHBIE HW3MEHEHUS TPH

8 HUAKINYECKUX HCTIBITAHUSIX 8
MaTepUasoB. Onpenenenue
npezena BBIHOCIHUBOCTH.
Cemunap. Paszpnen 7.
Luxnuyeckue UCNBLIMAHUS

1.2 | Mamepuanos Bnusinue

9 paznuyHbiXx  (AKTOPOB  Ha 9
XapaKTepUCTUKHU
BBIHOCJIMBOCTH.
Cemunap. Paznen 7.
Luxnuueckue UCNBLIMAHUA

1.3 | mamepuanoé WcnbiTanus Ha

0 YCTaJOCTh, CXEMbI HArpy>KEHUS, 10
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CDOpMCl ammecmayuu

Jleknus. Pa3zgen 1.
JIurenHbIE CBOMCTBA.
Kunkorexkyuectb. CKIOHHOCTD

K 00pa3oBaHMIO  YCaJOYHBIX
MyCTOT. | €@pMETHYHOCTb.

JlaGoparopHas pabdoTa
Onpenenenne peoaornaecKux
CBOMCTB MOPOIIKOBBIX
MaTepHuaioB

Jleknus. Pa3zpen 1.
JIureiHbIE CBOMCTBA.

JIuneiinas ycagka. CKJIOHHOCTh
K  O00Opa3oBaHHUIO  TOPSYUX
TpewnH. BrusHue cocraBa u
CTPYKTYpPBbI Ha TOPSAYEITOMKOCTb.
ConpoTUBIAEMOCTh  CILIABOB
00pa30BaHUIO FTOPAYUX TPEIIHH.
JIukBaIMOHHBIE  SBIICHUS B
CIIMTKaX U OTJIMBKAX.

1.3

JlaGoparopHas pabota
OnpeneneHue  TEMIEPATYPHI
TJIABJICHUS] MATEPHATIOB

1.3

Cemunap. Pazgen 1.
JIuTelHble CBOMCTBA.
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BnusHre cocTaBa U CTPYKTYpBI
Ha TOPSYCIIOMKOCTb.
ConpoTUBIAEMOCTh CILIaBOB
00pa30BaHMIO TOPTIUX

TPELIUH.
Jleknus. Pa3zpgen 2.

CBapuBaeMoCTb.

1.3 | PasHOBUAHOCTH CBapKH.

6 JedexTbl CBapHBIX COCTUHEHUI
U  OILICHKa  CBAapUBAaEMOCTH.
XuMu4eckasi HEOTHOPOAHOCTb.
JlabopaTopHas pabota

1.3 | Ompenenenue

7 I'PAaHyJIOMETPUYECKOTO COCTaBa
MOPOIIKOBBIX MAaTEPUAJIOB
Jlexkums. Pazgen 2.
CBapuBaeMoCTb.
[TopucrocTs MeTasIa MIBA.

1.3 | XonoaHble TPEIIUHBL.

8 BrisiBriecHUE 1e()EKTOB CBAPKH.

['opsiumne
(KpUCTaITM3allMIOHHBIE)
TPEIIUHBI.
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JlaGopaTopHas pabora

1.3 | Onpenenenne Kko3ddumreHTa

9 TpEeHUs U CKOPOCTH
W3HAIIMBAHM MaTeprasa
Cemunap. Pa3zngen 2.
CBapuBaeMoCThb.

1.4 | Pa3HOBHIHOCTHU CBapKHU.

0 JedexThbl CBapHBIX COCTUHEHUI
Y OIICHKA CBAPUBACMOCTH.
[TopucrocTe MeTasIa mBa

Jlexuus. Pazgen 3. Onenka
MasieMOCTH.
OO61mast xapakTepucTHKa

1.4 MPOLIECCOB TMANKH.

1 OO6pa3oBaHue Criaes.

VY nanenue OKCUIHOM TICHKH C
MTOBEPXHOCTH TaseMbIX
JeTane.

1.4 | JlaGopaTtopHas pabota

2 OnpeneneHue IEPOXOBATOCTH
MTOBEPXHOCTHU

Jexnus. Paznen 3. Onenka

1.4 | masemoctn.

3 Bnusane CTPYKTYPBI Ha

IMPOYHOCTDH IIastHOI' O
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COCIUHCHMUS. CMmaumBanue,
pacTeKaHue U KallWUIIPHOE
TeueHue npu naiike. Ilpumnon.
OneHka IaseMoCTd U CBOMCTB

IHassHbIX COGﬂHHeHHﬁ.

Cemunap. Pa3zpean 3.
OneHka nasseMOCTH.
OO01ast xapakTepucTHKa
MPOLIECCOB MANKH.
OO6pa3oBaHue CIIaeB.
BnusiHue cTpyKTyphl Ha
MIPOYHOCTH MASTHOTO
COEIMHEHUSI.

Cemunap. Paznen 3.
OneHka nasgseMOCTH.
OneHku TEXHOJOTMYECKOU
IUIACTUYHOCTA TPHU  ToOpAYeH
nedopmanmm. OrneHKH
TEXHOJOTMYECKOU
MJACTUYHOCTU TPHU  XOJIOJHOM

nedopmanuu

10

@OPMCZ ammecmauyuu
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Jlexuust. Paznen 1.
Merajuinueckas CBsI3b U OOIIIE
OCOOEHHOCTH METAJUINYECKOTO

1.4 | cocrosmus.

6 MeTtanmnyeckas CBSA3b U 00IHE
OCOOEHHOCTH METaNINYECKOTr0o
COCTOSIHHUSI. Pacnipenenenue
®epmu-/lupaka
JlabopaTopHas pabora.

1.4 | Onpenenenue OTKPHITON U

7 KQKYILEHUCs TUIOTHOCTH
MaTepHaIoB
Jleknusi. Paznen 1.

1.4 | Metammnueckas cBs3b U OOIIHE

8 OCOOEHHOCTH METAJNIMYECKOTO
COCTOSIHUS.

[ToBepxHoCTh Depmu.
JlaGopartopHas paborTa.
Onpenenenue

14 MMUKHOMETPUYECKON

9 (McTuHHOI) IIOTHOCTH
MaTepHuaioB
Cemunap. Paznen 1.

L5 | Meranmueckas casse u oOrmue

0 OCOOCHHOCTH METAJITMYECKOTO

COCTOSHUA.
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Pacnipenenenne @epmu-

[unpaka.
Jlexnus. Pasnen 2.
TennoeMKoCTh

1.5 | 3akoH Jlebasl.

1 HNHTepronsuoHHass  MOJEIb
JleGass. SIBaeHHME TEIJIOBOTO
pacipeHus.

15 Jlabopartopnas pabota

2 Ornpenenenue TermI0eMKOCTH
MaTepuagoB
Jlexuus. Pazgen 3.
Koaddumment remnoBoro

15 | PpacuupeHus

3 AHrapmMaHu3M KoJjieOaHuM.
Omnpenenenue koddduirenTa
JIMHENHOIO PACIIUPEHUS.
DdheKT MarHuTOCTPUKITUN
JlaGoparopHas pabota

1.5 Onpenenenue

4 TETIONPOBOAHOCTH
MaTepuajioB

1.5 | Cemunap. Paznen 2.

TemmoeMKOCTh
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3akoH Jlebasi.
HMHTEprnonsunoHHass MOJEIIb
Jlebast.

Paznen 3. Koadpdunment
TEIJIOBOT'O PaCIIUPEHUS
AHrapMaHu3M KoJicOaHHi.

Jlexust. Pasnen 4.
DJEKTPONPOBOIHOCTH U

2'5 TEIUIONPOBOJIHOCTD
3akon Oma. 3akoH Bunemana-
®panua. opmyia pyze.
JlaGoparopHas pabora.

1.5 Ornpenenenue TemnepaTypHOro

7 kod(duireHTa JIMHENHOTO
paciMpeHusi MaTepUaJioB
Jlexus. Pasnen 4.
DNEeKTpONPOBOAHOCTh U
TETJIOMPOBOHOCTb.

1.5 | BausiHue TemnepaTyphl Ha

8 AIEKTPOIIPOBOHOCTE. BiusiHue

TEMIIEPATYpPhI Ha
TEIJIONPOBOAHOCTb.
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Cemunap. Paznen 4.
DNEeKTpONpPOBOAHOCTh U

15 TEIJIOMPOBOAHOCTD
9' 3akoH Bunemana-®panua. 9 2 2
BnusiHEE TemiiepaTypbl Ha
AIEKTPOIPOBOTHOCTb.
Cemunap. Paznen 4.
DJEKTPONPOBOIHOCTH U
1.6 TEIIONPOBOJTHOCTH 10 4
0 Biusaue  temmeparypel  Ha
TEIIONIPOBOTHOCTb.
Dopma ammecmayuu
1.6
Bcezo uacos no oucyuniune 54 136 |54 |216




[Tpunoxenue 2

®OHJA OHNEHOYHBIX CPEACTB ITO JUCHUIIJINHE

«MeToabl onpeie/ieHusi CBOMCTB MaTepHAIOB»
Hamnpasnenue noaroroBku
22.03.01 MaTepuaJioBeieHHe H TeXHOJIOTHM MATEPHAJIOB
O6pazoBarenbHast mporpamma (podUITs TOTOTOBKH )
IlepcnekTHBHBIE MaTepPUAJIbI U TEXHOJIOTHH

IIpumep BonpocoB OMJIeTa K 3a4€Ty TPETHil ceMecTp

Crypaent Bompocsr

1. KakoBbI MpUHLIMTHATIEHBIC PA3IHUUS MEKAY BI3KUM U
XPYIIKUM Pa3pyIIEHUEM?

buier 1 Py paspy

UTo Takoe JOKPUTUYECKOE U 3aKPUTHICCKOE PA3BUTUE TPEIIHHEI?

KakoB TexHu4eckuii CMbICII MOAYJIEH yIpyroctu?

YeM cTaTMUECKHUE UCIIBITAHUS OTINYAIOTCS OT I[I/IHaMI/I‘{eCKI/IX?

NP

Uro Takoe nepBUYHAS KpUBasl PACTIKEHUS?
3. Uro Takoe mpenen nponopuruoOHaATbHOCTH?

bumnert 2

UTto Takoe TBEpAOCTh?
Kakue Bbi 3HaeTe METOIBI OTIpeCIICHHs] TBEPIOCTH ?
UYro Takoe TBepAOCTh O bpuHen o u kak oHa onpenensercs?

Buner 3

RSN =

KaxoBsI npenmMymiecTBa 1 HeJOCTATKU MeToa Bukkepca 1o
cpaBHeHMIO ¢ MeTooM bpunema?

5 4 2. Y10 Takoe MUKpOTBEpAOCTh? UeM OHa OTIMYaeTcs OT

et TBEpAOCTH 110 Bukkepcy?

3. Kak Ha/10 roTOBUTh MOBEPXHOCTH 0OPA3LIOB MPHU OIPEIeICHUN

TBEPJIOCTU Pa3HbIMU METOaMU?

Bonpocsl k 3auery
1. KakoBbI NpUHIUITMATBHBIE PA3TNYUS MEKIY BA3KUM U XPYTIKUM
paspylieHuem?
2.YTo Takoe NTOKPUTUYECKOE U 3aKPUTUUYECKOE Pa3BUTHE TpelUHbI? Yem
CTaTHYECKHE UCTIBITAHUS OTIUYAIOTCS OT TMHAMUYECKUX ?
Yro Takoe nepBUYHASI KPUBAsI PACTSKEHUA?
UYro Takoe nmpenest npornopUuOHATBHOCTH ?

KakoB TexHu4eckuii CMbICT MOAYJIEN yIIPYTrOCTH?

o g M w

KaxoB ¢usunueckuit cmpicit Moaysei ynpyroctu? Uto Takoe TBEpAOCTH?
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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 %apompo4yHOCTh U Moy3yyecTb? B uem coctosr
0COOEHHOCTH IJIaCTUYECKOH eopMaliy nmpu
BBICOKOTEMIIEPATYPHOM MON3yUeCTH?

2. Yro Taxkoe mpeen Noja3yyecTd U KakoBa METOMKA €T
burner 1 onpeaeneHus?

3. Kakue tunsl KpuBBIX Topstaei nedopmarin Ber 3Haere?

4. KakoBbl MEXaHU3MbI U PE3YJIbTAThI BIUSHUS PACTBOPEHHBIX
aTOMOB Ha XapaKTEPUCTUKHU IMOJI3YYECTH MTPHU BHICOKUX
TeMmneparypax?
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1. Kakue pa3HOBUAHOCTH non3yuyecTy Brl 3Haere?

2. Kak ckopocTh ycTaHOBUBILEHCS TOI3Y4ECTH 3aBUCUT OT
TeMIIEpaTypbl U HANIPSKEHUS?

3. Kak mpoBoJsTCs UCIIBITAaHUSI HA BBICOKOLMKIIOBYIO YCTaJIOCTh,

buner 2 KaKHe XapaKTEePUCTUKH CONPOTUBIIEHUS YCTAJIOCTH ONPEACISAIOT 110
pe3ysibTaTaM 3TUX UCIBITAaHUN?

4. Yro Takoe nepBUuHas KpuBas pacTskeHus? Kakue cBoiicTBa
OIPEIEIAIOTCS 110 HEH.

1 Yo Takoe ycranocts MeTamuioB? Kak ctpoutcs auarpamma
YCTaJIOCTHOT'O pa3pyLIeHUs U KaKUe XapaKTepPUCTHKH 110 Hel
ONpeAeIIsoT?

2. Yro takoe nuddy3nonnas nonsydects? Kakos ee mexaHu3m?

buner 3 3. Mogens muddy3uorHOM nomsydectn Habappo u Xeppurra.
4. KaxoB Mexanu3sM yrpyroii nepopmanun? Kak Mensercs
MO/1yJIb YIIPYTOCTH METAJUIOB C IOBBIILIEHUEM TEMIIEPATYPHI U
nouemy?
1. Yro Takoe obpatumas nonsyuectb? KakoB MmexaHusm
HU3KOTEMIIEpaTypHOU Noia3yyecTu?
2. UYro Takoe mpeaen UIMTeIbHON MPOYHOCTH U KaKOBA METOIMKA
€ro ornpeeeHus ?
buner 4 3. Kak gacturs! n30bITOYHBIX (a3 BIUSIOT HA XapaKTEPUCTHKH
oJI3y4yecTu?
4. Yro Takoe Temreparypa Xpynko-Bs3koro nepexona (Txp), kak
OHA 3aBUCHT OT YCJIOBUI MCIIBITAaHUS?
1. KaxoB MexaHN3M HU3KOTEMIIEPATYPHOH MOJI3y4ecTH?
2. Kak u mouemy pa3mep 3epHa BIHSET HA CKOPOCTh
M0JI3y4YeCcTH MeTaa?
buner 5 3. Uro Takoe BA3KOE CKOJbKEHUE TUCITOKAIINA?

4. YeM oTiiMyaeTcs CTpyKTypa U3JI0Ma MPH XPYIKOM
BHYTPHU3EPEHHOM M MEK3EPEHHO Pa3pyLIeHUN?

Bomnpocekl k 3a4eTy 4eTBEepThIid 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 tumsl KpuBbIX ropsueit neopmannu Bei 3Haere?

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

5. Kak npoBoasTCs MCTIBITaHKS Ha BBICOKOLMKIIOBYIO YCTaJIOCTh, KAKUE
XapaKTEPUCTUKU COMPOTUBIIEHUS YCTAIIOCTH ONPEAEIISIIOT M0 PE3yabTaTaM 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 ONPeesitoT?

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
COIIPOTUBIIEHUS YCTAJIIOCTH?

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

23. B ueM 3aximouaroTcs 0COOEHHOCTH UCTIBITAHUM Ha MaJIOLUKIIOBYIO YCTAJIOCTh?
24. Yto Takoe ko3 puireHt 1eGopMaroHHOTr0 YIPOUYHEHUS?

25.- Kakue pazHoBuaHOCTH noa3ydecTd Brl 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 yCTAJIOCTHOTO pa3pylIeHUs?

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 Pa3pyIICHHS?
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 NATHIH CeMecCTpP

busner Ne Cnucok BOmpocoB

1 1. Kakue nu¢dy3uoHHbIC TPOLIECCH UAYT MPHU KPUCTATLTU3AIIH
pacmiaBa? Kakoii U3 HUX caMblil MEJUIEHHBII U KaKkoi — caMblil OBICTPO
179109110517 94

2. B yem oTiuumsl 3ar0THEHUS JIMTEHHON (DOPMBI JTst
Y3KOMHTEPBAJILHOTO CIIaBa OT CIUIaBa C MIMPOKUM MHTEPBAIOM
KpUCTaJUIN3auun?

3. Yto Takoe repMEeTUYHOCTh OTJIMBKH, OT Yero oHa 3aBucHuT? Kak
TEPMETHYHOCTh 3aBUCUT OT COCTaBa B IBOWHOMN CUCTEME
HBTEKTHUYECKOTO THIA?

2 1. YUto Takoe HepaBHOBECHBIHN COMUIYC CUCTEMBbI? UeM paznuyaroTcst
(YHKIMU paBHOBECHOT'O U HEPABHOBECHOI'O COIMTyca?

2. Kak 3aBUCHUT KUJIKOTEKYUYeCTh OT COCTaBa B CUCTEME 3BTEKTHYECKOTO
THUIIA [TPU 3aJMBKE (POPMBI ¢ OTUHAKOBOH JUIs BCEX CIUIaBOB
TEMIEPATYPHI?

3. Uto Takoe cBOOO/HAs, M UTO TaKOE 3aTPy/IHEHHAs JIMHEWHAs ycaJKa
kpuctamm3anuu? Kak omnpenensioT BeMMUMHY JHMHEWHOH ycaaku
KpUCTAJIITM3AIUH?

3 1. YUeM oTnuvaercss MeTacTaOMIbHBINA BapraHT (ha30BOM AUAarpaMMBbI OT

paBHOBCCHOﬁ AuarpaMmbl cocTrostHus?

2. Yto Takoe o0ObeMHas ycajaka kpuctaumsanuu? Kakum odpaszom
IPOSIBIIETCS B OTJIMBKAaX 00bEeMHas ycaKa KpUCTaJUIM3aun ?

3. Kak BnuseT mupHHA UHTEpBaja KpHUCTAUIM3AllUM Ha XapakTep
oOpa3yrorieiics yca0uHON TOPUCTOCTH?

4 1. Kak onieHMBarOT repMEeTUYHOCTh CILIABOB?

2. Yto Takoe IJMHEHHas ycaJKka M Kakoe 3HAa4eHHE OHa MMEET B
IIPOU3BOJCTBE OTINBOK?

3. Uro Takoe TropsYeIoOMKOCTh, 4YeM OHa BbI3BaHa? Kakue mnpoOsI
MCIOJIB3YIOT JJIsl OLIEHKH rOpsSYeIOMKOCTH CILJIaBOB?
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5 1. Kakue TpemuHbl B OTIIMBKaX Ha3bIBalOT FOPSYUMHU?

2. Yto Takoe XOJOAHbIE TPELIMHBI B OTJIMBKAX, B KAKUX YCJIOBMSX OHHU
BO3HUKAIOT U YEM OTJINYAKOTCS OT TOPSIYUX TPEIIUH?

3. Kak 3aBUCHUT rops4eJI0MKOCTb OT COCTaBa B CUCTEME IBTEKTHUECKOTO
tumna’?

Bonpocsl k 3a4eTy nAThIN ceMecTp
1. Kakue nuddy3nonnsie mporeccsl HAyT NPH KpUCTaUIM3auuu paciiaBa? Kakoit 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 repMeTH4YHOCTb 3aBUCUT OT
cocTaBa B JIBOMHON cucteMe sBTekTudeckoro tumna? 1. Kak B Teopun TUTEHHBIX NOpa3aessercs
MHTEPBAJI KPUCTAILTU3AIMH, ¥ YTO TaKoe «3((EKTUBHBIN» HHTEPBAI KPUCTAILTU3AIH?

2. Kak 3aBucut mmpurHa 3¢h(heKTHBHOro HHTEpBaJla KpUcTaln3anuu ot coctaBa?l. Uro takoe
HEPaBHOBECHBIN coMryc cucteMbl? Yem pa3nuuaroTcst pyHKIMM PaBHOBECHOT'O U HEPABHOBECHOTO
conuyca?

3. Kak 3aBuCHUT )KMIKOTEKYy4ECTh OT COCTaBa B CUCTEME IBTEKTHUYECKOI'0 THUIIA IIPU 3AJINBKE
(bopMBbI C OIMHAKOBOM /JIs1 BCEX CILUIABOB TEMIIEPATYphI?

4. UYro Takoe cBOOO/HAs, U UTO TaKOE 3aTpyIHEHHas JIMHEHHas ycajaka kpuctaumszauuu? Kak
OTIPENIETISIOT BEJIMYMHY JTUHEHHOHN ycanku kpuctaumm3anuu? 1. Yem oTimyaercs MeTacTaOUIbHBIN
BapHaHT (ha30BOM AMArpaMMbl OT paBHOBECHOM JuarpamMmbl COCTOSTHUS?

S. Yro Takoe oObeMHas ycaka Kpuctamnzanun? Kakum o6pa3oM mposiBisieTcs: B OTJIMBKaxX
0o0BbeMHas ycajika KpUCTaJUIN3aLuu?

1. Kak BiusieT mmprHa HWHTEpBaJla KPUCTAUIM3AIMHM Ha XapakKTep 0O0pa3yroleics ycaaouyHOM
nopuctoctu? 1. Kak oneHuBarOT repMeTHYHOCTb CIIJIaBOB?

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

2. Yto Takoe rops4eroMKOCTb, YyeM OHa BbI3BaHa? Kakue mpoObl HCHOIB3YIOT AJIS OLEHKH
ropsiuenoMKocTy cruiaBos? 1. Kakue TpenyHsl B OTJIMBKAX Ha3bIBAtOT TOPSYNMU?

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

2. Kak 3aBHCHUT TOpSYENIOMKOCTb OT COCTaBa B cHUcTeMe 3BTekTHueckoro tuma? 1. M3 kakux
COCTaBJISIOLIMX 00pa3yeTcsi cBapouHasi BaHHA?

6. Yem oTangaroTCs yCIIOBHS KPUCTAIUIN3ALMH CBAPOYHON BAHHBI OT YCIIOBUM KPUCTAIUIU3ALAN
CJIMTKA IpH JINThE?

7. Kakue Bubl 1e(eKTOB CBapKH BCTPEUYAIOTCS B CBAPHBIX IIBAX?

8. Kaxue MeToap! MCIBITAaHUHI PUMEHSIOT JJIS1 BBISIBICHUS J€(EKTOB CBAPHBIX IIIBOB?
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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-XUMMHYECKHE MPOIIECCHI BKIIIOYAaeT 00pa30BaHKe MassHOTO COSAMHEHHUS?
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 MEXaHWYECKHX HCIBITAHUNA WCIONB3YIOT IS OIICHKH KadecTBa MasHBIX
COEIMHEHUIT?

15.  Ilepeuncnute MpUYUHBI BOSHUKHOBEHUS AcGopMaIiii U HANPsDKEHUH, BO3ZHUKAIOIIUX TPH

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

KpUCTAJIIN3aLUH?
16.  Kak BBIABISIOT MOPUCTOCTH CBAPHBIX IIBOB, M KAKUMH CIIOCOOAMHU CHUKAIOT MX TIOPUCTOCTH?
17. KakumMu MepOnpHUATHSIMH MOXHO ITOBBICUTH COIPOTHBIIIEMOCTh CIUIaBa OOpPA30BAHHIO

TOPSYHX TPELIHH?

18.  Kakue nu3aMeHeHUsI CTPYKTYPBI U CBOWCTB MOT'YT IIPOUCXOIUTH B 30HE TEPMUYECKOTO BIHSIHUS
npu cBapke?

19. Kaxk MOTYT BJIMATH Ha KHUAKOTCKYYCCTb TCIUIOTAa KPHUCTAJIIM3alluh, ITOBCPXHOCTHOC
HaTsDKEHHE U BS3KOCTb paciuiaBa’?

20.  Yro Takoe cBOOOHAS, U UTO TAaKOE 3aTPyAHEHHAas JUHEWHas ycaJlka KpUCTaTu3auu?

21. Urto Takoe yCIOBHBIN 3arac TIACTUYHOCTH B TBEPO-’KUJIKOM COCTOSIHUHM U KaKUM 00pa3oM
MOKHO €r0 HUCIIOJIb30BaTh AJIs1 CHUXKCHUS FOprLIeJ'IOMKOCTI/I?

22.  Yto Takoe HepaBHOBECHBIH COMUAYC cUCTeMBI? YeM pa3nndaroTcs GyHKIUN paBHOBECHOTO U
HEPaBHOBECHOTO COJMTyca?

23.  Yro Takoe TemrneparypHbIidi uHTEpBan xpynkoctu (TUX)?

IIpuMep BOonpocoB OMJIeTa K IK3aMEHy LIeCTOM ceMecTp

buner Ne Cnucok BonpocoB

1 1. Jlaiite kauecTBEHHOE OOBICHEHHE CBS3M MEXIY OSHEprueu
MEXATOMHOW CBSI3W U TEMIEPATypOil IUIABIEHUS B METaJNIMYECKUX
KpHUCTaJIax.

2. OObsAcHHTE, KaKMe MEXaHU3Mbl PACCESHMSI JIIEKTPOHOB B
MeTaJljie ABJIAIOTCS MPeodIaaloIMMK MIPU OY€Hb HU3KOM TeMIlepaType
Y TIPY BBICOKOM TeMIIepaType.

3. OObscHUTE, KaK CBA3aHbl MEXAy COOOW  sBICHUA
aHrapMOHHM3Ma KoJeOaHMM M TEeIUIOBOIO pPACHIMPEHHsS KpPUCTAJUIOB.
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Haiinute ko3 PHUIMEHT TMHEHHOTO TEIJIOBOTO PACIIMPEHUS KpHCTala
B TAPMOHHYECKOM MTPUOIMKECHUU.

1. O0bsicHUTe, TOYEeMY JJISl DIEKTPOHHOTO ra3a B METaJlie MOKHO
UCIOJIb30BaTh MpUOIIKEHUE HAeaIbHOro (epMu-raza mnpu HYJIEBOM
TeMIeparype.

2. OObsicHUTE, TMOYEeMYy pa3JIMyHble BEUIECTBA MPOSIBISIIOT
CBOICTBA METAJJIOB, TIOJTYIPOBOIHUKOB, JHIJICKTPUKOB.

3. VI3 4ero ckiiaapIBaeTCs MOJHAS TEIUIONPOBOJHOCTh METAJIIOB.
Yro Takoe ATMHHA cBOOOAHOTrO mpobera (JOHOHOB U AMEeKTpoHOB? Kax
3aBUCUT OT TEMIIepaTypbl 3JEKTPONPOBOJAHOCTE M  pelieTdaTas
TEIUIONPOBOAHOCTh B 00JIACTH BBICOKUX M HU3KUX TeMIieparyp?

1.  Vkaxure  NpUUMHY  LIUPOKOrO  paclpoCTpaHEHHE
noaumopdusma B Metautax. OObACHUTE, NOYeMy M METaJIoB
XapakTepHO 00pa3oBaHUE TUIOTHOYAKOBAHHBIX CTPYKTYD.

2. TlosicHuTe, B 4eM COCTOUT (U3MYECKass NMPUYMHA BBICOKHUX
3HAYEHUH DJIEKTPOIPOBOJAHOCTH U  TEIUIONPOBOAHOCTH METAJUIOB.
®opmyia JIpyae. 3aBUCUMOCTb MEKIY TEILIO- U AJIEKTPONPOBOJHOCTHIO
110 3akoHy Bunemana-®panuna.

3. Onumure MOCTaHOBKY (PU3MUECKOr0 3KCIEPUMEHTA, KOTOPBIH
HE00X0IMMO MPOBECTU JJISl OLEHKH BKJIAZIOB B TEIJIOEMKOCTh MeTala,
OOYyCIIOBJICHHBIX ~ KPUCTAJUIMYECKOM  pEIIeTKOW U 3JIEKTPOHAMHU
IPOBOJUMOCTH.

1. OObsicHUTE, Kak CBSi3aHa CHMMETPHSI KPHUCTAJUIMUECKOMN
peIIeTKH MeTaJlla C CUMMETpUEl 00paTHOM PeleTKON U ¢ cuMMeTpHuel
30HBI bpriuito3Ha 3TOro Meraia.

2. Tlosicuure, Kakue mpoIecchl paccesHuss (HOHOHOB BHOCHT
OCHOBHOH BKJaJ B TEIUIONPOBOJHOCTh PEIIETKM IPU HU3KHUX
TEMIIEPATYPax U IPU BBICOKUX TEMIIEpaTypax.

3. Pacnpenenenue ®epmu-/lupaka. BausHue TemmepaTypsl Ha
pacnpeneneane Pepmu-/upaka. Ilepeuncinre cXoncTBa U pa3auyus
CBOMCTB uaeanpHOro (hepMu-raza 1 3JIEeKTPOHHON CHCTEMBI B METajlIax.

Coepa pepmu.

1. Yto Takoe k03¢ (UIMEHT TEIJIOBOro paciupenus. Onummre
MEXaHU3M BO3HUKHOBEHHSI HHBAPHOTO 3¢ (eKTa B CIUIaBAX.

2. VKaXuTe OTJINYME B CBOMCTBAX aKyCTHYECKUX U ONTHUYECKUX
¢dononoB. Jlaiite oObsacHeHHe Toro (akra, 4ro mMozens Jlebas xopoiio
OIHCBHIBACT AKCIEPUMEHTAIbHBIC JaHHBIE IO TEIUIOEMKOCTH TOJIBKO
NPUMHUTHBHBIX KPUCTAUTHIECKUAX PEIIETOK.

3. I3 4ero ckiiaapIBaeTCs MOJTHAS TEIUIOTPOBOJHOCTD METAJLIOB.
Uro Takoe mimHHA cBOOOAHOrO mpobera ¢oHoHOB? Kak 3aBHUCHT OT
TEeMIIepaTypbl peleTyaTas TEIUIONPOBOAHOCTh B OOJACTH BBICOKHX
Temmeparyp?

Bonpocsl k 3xk3ameny
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1. JlaliTe KayecTBEHHOE OOBSICHEHHE CBS3M MEXAYy OHEprued MeXaToMHOM CBS3M U
TEMIIEpaTypOH IUIaBICHUS B METAJUIMYECKUX KPUCTAJLIAX.

2. OOpsicHUTE, Kakue MEXaHM3Mbl PpACCESIHUA JIEKTPOHOB B  METaUle  SBISIOTCS
npeo01aaloMu IIPY OYE€Hb HU3KOW TeMIlepaType U IpH BBICOKOH TemIieparype.

3. OOBsicHHUTE, KaK CBSI3aHBI MEXKy COOOW SBJICHHS aHTapMOHM3Ma KOJeOaHUI M TEIIOBOTO
pacupenus KpucramioB. Hailimure ko3 puuneHT TMHEHHOro TeIIoBOro pacIupeHns KpucTauia B
rapMOHUYECKOM MPHOIHKEHHH.

4. OOmbsicHUTE, TOUYEMY AJIS JEKTPOHHOTO I'a3a B METaJlIe MO>KHO UCIOJIb30BaTh IPUOIIMKEHUE
ueaIbHOTO (pepMu-Ta3a Py HyJIEBOW TeMIieparype.

S. OObscHUTE, TMOYEMYy pa3JIMYHBIE  BEIIECTBA  IPOSIBISAIOT  CBOMCTBA  METAJUIOB,
IIOJIyIIPOBOIHUKOB, JUAJIEKTPUKOB.

6. W3 yero ckiiafpIBaeTCA MOJIHAS TEIIONPOBOAHOCTS METAJUIOB. YTO Takoe JUIMHHA CBOOOHOTO
npobera GoHOHOB U AIeKTPOHOB? Kak 3aBUCHT OT TeMIIEpaTyphl AJIEKTPOIIPOBOIHOCTD U peleTyaras
TEIIONPOBOAHOCT B 00JIACTH BBICOKUX M HU3KUX TeMIleparyp?

7. VYKaxkure NpUYMHYy IUPOKOro paclpocTpaHeHHe noaumopdusma B Meramiax. OObsicHUTE,
oYyeMy JUIsl METaJJIOB XapaKTepHO 00pa30BaHuE IUIOTHOYIIAKOBAHHBIX CTPYKTYP.

8. [TosicuuTe, B 4eM COCTOUT (pr3HUECKasi MPUUMNHA BEICOKUX 3HAYCHUHN 3JICKTPOIPOBOAHOCTH U
TerionpoBogHoctd  MmeramuioB.  ®dopmyna  [pyae.  3aBUCHUMOCT  MEXIy  TEIUIO- U
JJIEKTPONPOBOAHOCTHIO 110 3aKOHY Bunemana-Ppanna.

9. OnuimTe MOCTaHOBKY (PM3UYECKOr0 SKCIEPUMEHTAa, KOTOPbIi HEOOXOIUMO NMPOBECTH IS
OLICHKM BKJIaJIOB B TEIUIOEMKOCTh MeETajjla, OOYCJIOBJIEHHBIX KPHUCTAJUIMUECKON peleTKkol u
ANEKTPOHAMM MPOBOAUMOCTH.

10.  OOmscHMTE, KaK CBSi3aHA CUMMETPHs KPUCTANIMYECKOM PElIeTKH MeTaljla ¢ CUMMETpHUel
00paTHOM pelIeTKol U ¢ cuMMeTpueil 30HbI bprnirosHa 3Toro Merania.

11.  TlosicHuTe, Kakue TMpoLEcChl paccessHUus (OHOHOB BHOCSAT OCHOBHOW BKJaa B
TEIJIONPOBOJHOCTh PEUIETKH ITPU HU3KUX TEMIIEPATypax U IPHU BBICOKMX TEMIIEpaTypax.

12. Pacnpenenenne @epmu-upaka. Binsgaue remeparypsl Ha pacnipenenenue Pepmu-lupaka.
[Tepeuncnure cXoACTBa M pa3iMyusl CBOMCTB MJEATbHOIO (hepMHU-Ta3a U AJIEKTPOHHON CHCTEMBI B
metamiax. Chepa pepmu.

13.  Yto Takoe xod(dduimeHT TeruioBoro pacmupeHus. ONHIMTE MEXaHW3M BO3HWKHOBEHHS
MHBapHOro 3¢ (eKTa B CrIIaBax.

14.  VYxaxuTe oTIMYHE B CBOMCTBAX aKyCTHUECKUX M ONTHYECKUX (POHOHOB. JlaliTe 00BsICHEHUE
Toro ¢akra, 4To MoJieNb Jebas XOpoIlo ONMUCHIBAET SKCIIEPUMEHTAIBHBIE TAHHBIE [0 TEINIOEMKOCTH

TOJIBKO ITPUMHUTHUBHBIX KPUCTAJTUIMYCCKUX PCHICTOK.
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15. W3 4ero ckiaabIBaeTCs MOTHAS TEIIIONPOBOIHOCTh METAIOB. UTO Takoe JJTMHHA CBOOOHOTO
npobera (ononoB? Kak 3aBHCHT OT Temreparypbl pemieTdaTras TEIUIONPOBOAHOCTh B 00JacTh
BBICOKHX TemrepaTtyp?

16.  Ilosicaute usnueckuil cmbica 3Heprun PepMu B MeTaiie. 3aBUCUMOCTb COIPOTUBIICHHS
MeTaJula OT TEMIIEPATyPhl, 00YCIOBIEHHAs paCCETHUEM 3JIEKTPOHOB Ha (POHOHAX.

17. Yemy paBHO NOJHAs SHEPrus KPUCTAUIMUECKOM pEIIETKH, OOYCIIOBIEHHAs TEIUIOBBIMU
KosiebaHusIMU aTOMOB. Kak gaHHast SHEprusi 3aBUCUT OT TEMIIEPATypPHI.

18.  Uro takoe TemnoémkocTh? Kakue cocTaBistonye KpUCTaUIMYeCKO CTPYKTYphl BHOCST B HEE
BKJIQ/I ¥ KaK peleTyaTast TeII0OEMKOCTh 3aBHCUT OT TEMIIEpaTyphl B 001aCTH BRICOKHUX TeMmmeparyp?
19.  3aBUCHUMOCTH TEIUIONPOBOAHOCTH OT XHMHUYECKOTO COCTaBa CIUIABOB B OIBTEKTHYECKOM
CUCTEME C OTPAaHMUYEHHOM PACTBOPUMOCTHIO KOMIIOHEHTOB JPYT B Ipyre

20.  Ilpumepsl MaTepuaaoB C BBICOKOW 3JEKTPOMPOBOJAHOCTHIO U 3JEKTPOCONPOTHUBIICHUEM, a
TaKXe C BBICOKOH TETJIONPOBOIHOCTHIO, M TPUMEPHI KOHKPETHOTO MTPHUMEHEHHS.

21.  Ha kakue MOACHCTEMBI MOKHO Pa3JIEIUTh METALTHUECKYIO CBs3b. UTO Takoe 3JIEKTPOHHBIH
ra3 W OIeKTpOHHas kuakocTh? Kakue [OmyImieHus HCIONB3YIOTCS MpPH  MOIECIUPOBAHUU
METAJIJTMYECKOT'0 COCTOSTHUS?

22.  UYro takoe temmeparypa Jlebast u uto oHa oTpakaer? Kak 3aBHUCHT 3JIEKTPOIPOBOJHOCTH OT
TEMIIepaTypbl B 00JaCTH BBICOKHX TEMIIEPATyp B CIIydae paccesHus 3JIeKTPOHOB Ha (hOHOHAX?

23.  BnusHMe HepruM MeXaTOMHOW CBsI3M Ha (pU3MUYECKHe CBOWCTBA METAJUIOB: TeMIlepaTypa
IUIaBJIeHUS, KO3()OUIIMEHT TEPMUYECKOTO pacIIupEHus, TeIUIO- U JIEKTPONPOBOAHOCTD.

24, OObscHUTE, TOYEMYy pa3JIMYHbIE  BEIIECTBA  MPOSIBISIOT  CBOMCTBA  METAJUIOB,
MOJTYTIPOBOTHUKOB, JTHIIEKTPUKOB.

25.  3aBHCHUMOCTb 3JIEKTPOIPOBOJHOCTH OT XMMHUYECKOTO COCTaBa CIUIABOB B 3BTEKTHYECKOM
CHCTEME C OTPAHUYEHHON PaCTBOPUMOCTBIO KOMIIOHEHTOB JIPYT B APYTE.

26.  Kak BIMSIOT HA TEIIOMPOBOIHOCTh U 3JICKTPONPOBOJIHOCTH CIUIABOB CISAYIONTNE (haKTOPHI:
nedopmarmonHass o0paboTka, Temmeparypa, XUMHUYECKHH cocTaB. Pacmonoxkute ¢akTopsl B
nopsijike yobiBaHus 3G heKTa BIUSTHUSL.

27. Uemy paBHO MOJIHAS SHEPrUs KPUCTAIMUECKOW PEIIETKH, OOYCIOBJICHHAS TEIIOBBIMHU

Kosie0aHusIMU aToMOB. Kak gaHHast SHEprust 3aBUCUT OT TEMIIEPATYPHI.



