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1 e ocBOEHUS TUCHUTLTUHBI
Lenbto ycBoeHus Kypca «Du3nueckue CBOMNCTBa MaTEPHATIOBY SIBISIETCS MOJITOTOBKA OakaiaBpa 1mo
nanpasnenuto 22.03.01 «MatepuanoBeeHUEe U TEXHOJIOTHH MaTepUAIOBY, mpodmib «MaTepuano-
BEJICHUE U TEXHOJIOTUH MaTepHajoB (B MAIMHOCTPOCHUH )» B COOTBETCTBHE C | 0CynapcTBEeHHBIMU
TpeOOBaHUSMU K YPOBHIO TOJTOTOBKU BBHIMTYCKHHKOB, COTJIACHO KOTOPBIM BBIMYCKHHK JOJDKEH
OBITh CIIOCOOCH BBINOJHATH CICAYIOIIUE BHIBI MPOGECCHOHAIBLHOW JEATEIBHOCTU: HAy4YHO-
UCCIICIOBATENIbCKAsE W PACUCTHO-aHAIUTUYECKAs;  TNPOU3BOACTBEHHAss W IPOEKTHO-
TEXHOJIOTUYECKAsI.

[Tpu u3ydeHun JaHHOTO Kypca CTYJSHT MOJIy4aeT OCHOBHBIE MIPEJICTABICHHSI O COBPEMEHHON
TeopuH (PU3MYECKIX CBOWCTB M MPAKTUKE UX IKCIIEPUMEHTAIBHOTO OTPEICICHUS.

2 MecTo JTUCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrpaMMbl OATOTOBKHU 0aKa-
JlaBpa

JucuummmHa «Pu3ndecKkue CBOWCTBA MaTepUAIOB» BXOIUT B BApHATUBHYIO Y4acTh O10ka 1 o6pazo-
BaTEJIbHOM IPOrPaMMBI.

JIJs u3y4eHus TUCIUTUIMHBI HeOOXOIMMBI 3HaHUS (YMEHHSI, BIIAJICHUS), CPOPMUPOBAHHBIC B PE3YJib-
TaTe U3y4eHUs TaKUX TUCIHUILIMH Kak «Dusukay, «Maremaruka», «O011ee MaTepranoBeieHue U
TEXHOJIOTMU MaTeprualioBy, «MaTepuaaoBeICHHUEY.

3Hanus (yMEHUS, BIAJICHNUS), OTYYCHHbIE MPU U3YUYE€HUHU JAHHON AUCHUIUIMHBI Oy1yT HEOOXOAUMBI
IIpHU U3YUCHUHN TAKHUX JUCHUILJIMH, KaK ((MOIIGJII/IpOBaHI/Ie " OIITUMH3alluA CBOMCTB MaTcpHraioB U
TEXHOJIOTHYECKUX MpoueccoBy, «CBoMCTBA M NPUMEHEHUE TTOKPBITUIY, «[ anbBaHUUECKHE MTOKPbI-
THUSD).

3 Komnerenuuu ody4arouierocsi, popmMupyembie B pe3y/ibTaTe 0CBOCHHMS TUCHUILIMHBI (MOY-
JI1) M IVIAaHUPYeMble Pe3yJIbTAThI 00y4eHUs

B PE3YIbTATC OCBOCHUA NJUCHUIIIIMHBI «PHU3NYECKHUE CBOMCTBA MaTCcpHruaIOB» 06y‘laIOHlI/II\/'IC$I JOJIKCH
O6J'IaI[aTB CICAYIOIUMHU KOMIICTCHIIUSAMMU

CTpyKTYpHBIN JIEMEHT

[Tnanupyemblie pe3yabTaThl O0y4eHUs
KOMIIETEHIINHN py' pesy. yu

IIK-6 - cnoco0HOCTh MCMOJIL30BATh HA MPAKTHKE COBPEMEHHbIE NMPEJACTABJIEHHS O BJINSTHUM
MHKPO- ¥ HAHOCTPYKTYPHI Ha CBOMCTBAa MaTepPHAJIOB, X B3aMMOJACHCTBHH C OKpY:Kalowiei
Cpeaoil, MoJsIMH, YaCTHLAMH U M3JIyYeHUAMU

3HaThb OcHOBHBIE (pU3UUECKHE CBOICTBA MaTepHasoB; CBA3b MEXIY (Pu-
3UYECKUMH U SKCIUTyaTallUOHHBIMU CBOMCTBAaMU MaTE€pHaJIOB;

YMers: [Tonb30BaTbcs METOAAMM MCCIEAOBAHUN, OCHOBaHHBIMH Ha (u-
3MYECKHX CBOMICTBaX MaTepHallOB OINpeNeNiTh; 00JacTh UX MpH-
MEHEHUS; IPUMEHSAThH aIbTePHATHUBHBIE METO/IbI HCCIIEIOBAHUSI.

Bnanets: HaBbikamMu omnpesieneHus OCHOBHBIX (PU3MYECKHX CBOMCTB MaTe-
pHAJIOB; CBA3BIBATH (DU3MUECKUE CBOICTBA MAaTEPHANIOB C MX JKC-
IUTyaTallMOHHBIMM CBOWCTBAaMH; HaBBIKAMH OIIPEAEIIEHUS OCHOB-
HBIX (DU3MUECKUX CBOICTB OINpEAESIONMX HEOOXOAUMBbIE 3KC-
IUTyaTallMOHHbIE CBOMCTBA MaTepUaJIOB

IIK-11 - cnoco0HOCTHI0O NPUMEHSATH 3HAHUS 00 OCHOBHBIX THIAX COBPEMEHHBbIX HeOpraHuye-
CKMX U OPraHu4e€CKuX MaTepuajioB, IPUHIMAIIAX BblﬁOpa MaTEpHAJIOB NJA 3aJaHHBIX yCJIOBI/Iﬁ
IKCIVIYATALMHU € Y4eTOM TpPeOOBaHMH TEXHOJTOTMYHOCTH, JKOHOMUYHOCTH, HAJEKHOCTH H /10JI-
roOBC€4YHOCTH

3HaTh [Tpuniun BeIOOpa MaTepHANIOB JUISl 3alaHHBIX YCIOBHH JKCIUTya-
TallMU C Y4eTOM TpeOOBAHUN TEXHOJIOTMYHOCTH HKOHOMUYHOCTH,




CTpyKTYpHBII 3JIEMEHT
KOMIICTCHIIU

[Tnanupyemble pe3yabTaTbl 00ydeHUs

HaACKHOCTHU U AOJIT'OBCYHOCTH,

YMmerh BreibupaTth mMarepuan A 3aJaHHBIX YCIOBUH SKCIUTyaTalluu, C
y4eTOM TpeOOBAaHUIN TEXHOJOTUYHOCTH, SKOHOMHUYHOCTH, HAJCK-
HOCTH U JIOJTOBEYHOCTH

Bnaners Hapbikamu BbIOOpa MaTepuaioB i 3aJaHHBIX YCIOBHM IKCILTya-

Tanunu, ¢ y4€ToM Tpe6OBaHHﬁ TECXHOJIOTHMYHOCTH, 3KOHOMHYHO-

CTHU, HAACKHOCTHU

4 CTpyKTypa U co/iepKaHue ITUCUMILTUHBI (MO1YJIs1)

OO6mmast Tpy10€MKOCTh TUCIMIUIMHBI COCTaBIIseT 3 eauHull, 1 08 gacos:

aynutopHasi — 42 axkaj. 4acos;

KOHTaKTHas pabora —43,5 akaj. yaca:

BHeayauTopHas — 1,5 akaj. 4acoB
camocTosTelbHas padoTa — 64,5 4acos;

Bunel yue6- | Bug camoctostenbHON
HOH paboTHI, paboThI
BKJIFOYas ca- =
DopmsI Te- (==
MOCTOATEIIb- = g
KYILETro 1
o, Hylo pabory Y g 2
E IIPOMEXKYTOU- 2 o
Pasznen/ tema g | CTYACHTOB U HOTO 23 ;
JHCIATUIMHBI 2 | TPYI0EMKOCTb g s
&) KOHTpPOJIA 5
B 4acax) =
ycrneBaeMo- ~ =
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1. Paznen. 716 |4/2 16 (IIpopaGoTka NeKIMOH- | Y CTHBIN ITK-6 —
Tema 1. 141 HOT'O MaTepHualia; MoAro- |Ompoc 3yB
TemnoeMkocTs M TETIOCOAEpPIKA- TOBKa K JJAOOpaTOPHBIM IK-11- -
HUue. VYJenbHass TEMJI0eMKOCTb. 3aHATUSAM 3yB
Kanopumerpuueckne u tepmuye-
CKHE€ METOJbl ONPEIECICHUs TEll-
noeMkocTu. Pemerounast cocras-
JA0LAs TEMJIOEMKOCTH U €€ TEM-
nepaTypHas 3aBUCHUMOCTb. Teo-
pust termnoemkoctu [lebas. Mo-
nenp Jlebas. Xapakrepuctuue-
CKasi TeMIepaTypa Kak KpUTepui
BEJIMYMHBI SHEPTUU MEXKIyaTOM-
HOW cBs3u. TemoBbie 3¢ EKTHI
npu npespameHusx [-ro u Il-ro
pona.
Tema 2. 718 |42 16 (IIpopabGoTka NeKIMOH- | Y CTHBIN IK-6 —
Metoabl MU3MEpPEHUST DIIEKTpUYe- nu HOTO MaTepuala; moAro- |Omnpoc, mep- |3yB
CKOTO conpoTuBieHusd. dusnue- TOBKA K JJAOOpaTOPHBIM |Basi KOH- IK-11- -
CKas CYHIHOCTb 3JIEKTPUUYECKOI 3aHATHSIM TpOJIbHAs pa- |3yB




Pasgnein/ tema
JIACHATUTUHBI

Cemectp

Bunpr yue6-
HOW paboTHI,
BKJTIOYAs Cca-
MOCTOSITE]b-
HYI0 paboTy
CTYJCHTOB U
TPYAOEMKOCTh
B yacax)

HATUSA

JICKIIUN
CaMOCT.
nab

nabopar.
ggaic THY.

BaHATUS

Bun camocrosTenbHOU
paboThI

®DopmsI Te-
KYILLIEro u
IIPOMEKYTOU-
HOTO
KOHTPOJIA
ycreBaeMo-
CTH

Kon u ctpykTypHbIit
AJIEMEHT KOMIETCHIINH

MIPOBOJIMUMOCTU MeTajuia. 3aBUCHU-
MOCTb  JJIEKTPUYECKOTO  COIPO-
THUBJICHUS] YUCTBIX METAJJIOB OT
TEeMIIepaTypbl u JIaBJICHUA.
CBepXxmpoBOIMMOCTD, €€ (hu3nue-
CKasl CYUIHOCTb, IPAKTUYECKOE
3HaueHue. BnusHue Haknena u
OT)KUTa METAJUIOB. OJEKTpUYe-
CKO€ COIPOTUBJIECHUE TBEPIBIX
pacTBOpOB. JIEKTPUUYECKOE CO-
MIPOTUBJICHUE reTePOreHHbIX
CIUIABOB, XMMHUYECKUX COEIHHE-
HUW. OJEKTPUYECKUE CBOMCTBA
MIPOBOJIHUKOB,  CBEPXITPOBOIHU-
KOB, MOJYNPOBOAHUKOB, U3JIEK-
TpUKOB. M3MepeHue siekTpude-
CKMX CBOWMCTB TMpU H3YyUYECHUH
CTPYKTYpPbl METAJVIOB U CIUJIaBOB.
TepModIeKTpUUECKUE  CBOMCTBA
MeTaiuioB. lMcnonp3oBaHue Tep-
MORJIEKTPUYECKUX CBOWCTB B TEX-
HHUKE. Mertoapl  onpeneneHus
TEPMODJIEKTPUUECKUX CBOKCTB.

oora

Tema 3.

Knaccudpukanuss sneMeHTOB U
CIUIaBOB 110 MAarHUTHBIM CBOM-
crBam. dusnueckas npupoaa 1ua-
U napamarLetusma. deppomarse-
TU3M. YCJIOBHUS BO3HHUKHOBEHHS
dheppomarneTusma. Kpugas
HaMarHWYMBaHUs U NETISA THCTE-
pesuca. Pusmueckas CyIIHOCThb
deppomarnerusma. Touka Kropu.
JlomeHHas CTpyKTypa M ee mnapa-
MeTpbl. MaruuTHass aHU30TPOIUS
U MarHUTOCTPUKIIMS, UX TPAKTH-
4ecKoe HazHaueHue. MarHuTHble
CBOMCTBA META/JIOB, MeTaJlJIM4e-
ckux (a3 u crutaBoB. MarHuTHbIE
Marepuansl. [lpuHnumner paszpa-

6 [4/1 16

[TpopaboTka JEeKInOH-
HOI'0 MaTepuaa; noaro-
TOBKa K JJa00paTOPHBIM
3aHATUAM

YT
onpoc

ITK-6 —
3yB
IK-11- -
3yB




Bunpr yue6-

Bun camocrosTenbHOU

HOW paboTHI, paboThI
BKJIIOYas ca- =
®DopmsI Te- B OE
MOCTOSITEIIb- o =l
KYILEro 1
o.| Hylo pabory Y o 2
= IPOMEKYTOU- 2 0
Pa3nmen/ tema 3| CTYACHTOB U HOo 2 g
JTUCLUIUIMHBI 2 | pymoemMKkocTh 2o
@) KOHTPOJIA S
B yacax) =
yCIIEBAEMO- !
| e R H s
= | S=EEIS cTu g3
5| SEERS € =
< = s [a ™
(&) %WSEQ a
<)
OOTKM MAarHuUTHBIX MaTepHUasoB.
MeTtoasl MArHUTHOTO aHAJIN3A.
Tema 4. 718 |2/1| |16,|[IpopaboTka  JIEKIUOH-| Y CTHBIN [1K-6
[1noTHOCTH MeTaNIoB. ATOMHBIN " 5 |Horo marepuana; MoJro-onpoc, BTO-|3yB
U WOHHBIH 00BeM. M3meHeHme TOBKa K J1a0OpaTOPHBIM |past koH- |[1K-11-
IUIOTHOCTHU IIpU HarpeBe, HakJe- 3aHATUAM TpOJIbHAsL pa-|3yB
ne, IUIaBleHUH, (a30BBIX IIpe- 6ota
BpameHuAx. CKMMaeMoCTb Me-
taioB. Tepmuueckoe pacmmpe-
Hue. MeToapl ompenesneHus: Ko-
adunmenTa TEPMUIECKOTO pac-
mupeHus.  JlmiaromeTpudecKuin
aHanu3. Matepuaiibl ¢ 3a/JaHHBI-
MU TEMIIEPaTypHBIMU KO3 PUIH-
€HTaMU MOJYJsl YIOPYrocTd U JIU-
HEWHOI'O paCIIMpPEHMS
HToro mo pazaeny 7 128|14/| |64, 3auer IK-6 —
6U 5 3yB
MK-11- -
3yB
HToro nmo gucuunjinue 7 12814/ 64, 3auer TIK-6 —
66U 5 3yB
MK-11- -
3yB

5 O0pa3oBaTesibHbIE TEXHOJIOTHH
B xoze npoBeieHuns TEKIIMOHHBIX 3aHATHI TPEAYyCMaTPUBAETCS:
- WCIOJNB30BaHUE SJIEKTPOHHOTO IEMOHCTPAIIMOHHOTO MaTepuana Mo Temam, TpeOyIoIIUM HILIIO-

CTpaluu;

- AKTUBHBIC U UHTCPAKTUBHBIC (I)OpMBI O6y‘-ICHI/I$II BapHaTHBHLIf/'I OoIpocC, NUCKYCCHH, YCTHLIﬁ orpoc,

CCMHUHAPCKHUEC 3aHATUA, U T. 1.

JIeKIIMOHHBIN MaTepHuall 3aKpEeIUIIeTCsl B X0/1€ JIAOOPAaTOPHBIX 3aHATHM, Ha KOTOPHIX BBITOIHS-
I0TCA TPYIIIOBBIE 33/1aHUS 10 MpoiieHHo# Teme. [lpu npoBeneHnn 1ab0paTOPHBIX 3aHATUN UCIIOJNb-
3yeTcs paboTa B komaHae u MeTofsl IT.

CaMmocrosTenbHast paboTa CTUMYJIHUPYET CTYEHTOB K MOMCKY UH(OPMAIIMH B IIPOLIecce MOAro-
TOBKH K 3aHATHUSM U K CAaue 3a4eTa.




6 YueOHO-MeTOIHYeCKOE 00ecTieYeHHe CAMOCTOATEILHOM padoThl 00y4YaroImmXxcst

Ilo

JUCHUITIINHE «Pu3nYecKue CBOMCTBA Mar€pruajgioB» NpCAyCMOTpEHA ayaAUTOpPHas W BHEaA-

YIUTOPHAS CAaMOCTOSATENbHAS paboTa 00yJaroIINXCs.

6.1

AyIuTOpHasi caMOCTOsITeJIbHasi padoTa CTYACHTOB IIPEAIOJAracT BBINOJIHEHHE KOH-

TPOJBHBIX PaboT.

6.1.1 IlepeyeHb BONPOCOB Il MOATOTOBKHU K KOHTPOJIbHBIM ayJUTOPHBIM padoTam

Bompockl

K IEPBOU KOHTPOJBLHOM padorte

Bonpochl

TemnoeMKoCTh U TEIIOCOAEPIKAHUE.
VY aenbHas TEMIOEMKOCTb.
BriBectu opmyiy TEI0eMKOCTH
Kanopumerpuueckre u TepMUUECKIE METO/IbI ONPEAETICHUS TETNIOEMKOCTH.
N300pa3uth cxemy KaJopuMeTpa
XapakTepucTuyeckas TeMIleparypa KaK KpUTEpHil BeJIMYMHBI SHEPrUU
MEXKyaTOMHOM CBS3H.

7. Tennossle 3¢ dexTrl npu npepaimieHusx [-ro u II-ro poxa.

8. MeTtoapl U3MEpEeHus HIEKTPHUECKOTO COMPOTUBICHUA. PU3NUECKasi CyITHOCTh
ANEKTPUYECKOM MPOBOJUMOCTH METaJlIA.

9. OOBACHUTH YCTPOHUCTBO JBOWHOTO MOCTA.

10. U3mepuTh CONPOTUBIIEHUE OTIYLIEHHBIX 00Pa3I0B

11. 3aBucuMOCTb  3IEKTPUYECKOTO CONPOTUBICHHUS UYHUCTHIX METAIJIOB OT
TEeMIIepaTyphl U IaBICHUS.

12. BausiHue HaKIIena u OT)KUTa METaJIOB.

13. DnekTpudecKkoe COMPOTUBIICHUE TBEPBIX PACTBOPOB.

14. DnekTpuyeckoe CONPOTUBICHHE TE€TEPOr€HHBIX CIUIABOB, XUMHYECKHX
COCIMHEHUM.

15. TepmoaneKkTpruyecKue CBOWCTBAa METAIIIOB.

16. Mcnonb30BaHuEe TEPMOIIEKTPUUECKUX CBOWCTB B  TEXHHMKE. MeToJbl
oTpesieNIeHUs] TEPMOIJIEKTPUUECKUX CBOMCTB.

17. N3meputs TOJIC B HOpMaNbHBIX TEpMOIapax.

ocoakrwhE

KO BTOPOM KOHTPOJBHOU pabore

1.

0
1
12
13
14
15
16

JIMHEUHOT

P = O0O~NO Ol W

KHaCCI/Iq)I/IKaHI/ISI 3JICMEHTOB U CIIJIABOB 10 MAarHUTHBIM CBOMCTBaM.

. dusnueckas Npupoja aua- U napaMarHeTu3ma.

. I/I306paBI/ITB 3aBUCUMOCTh HAMArHM4YnBaHWA OT BHCIITHETO ITOJISI 1A U HapaMaFHeTI/IKOB
. @eppomarHeTu3M. Y cIOBHUS BOSHUKHOBEHUS (peppOMarHeTu3ma.

. 1306pa3uth KpuByr0 HaMarHH4MBaHUs

. KpuBas HamaranumBanus u netis rucrepesuca. Touka Kropu.

. MaFHI/ITHaH aHI/ISOTPOHI/ISI nu MaFHI/ITOCTpI/IKHI/ISI, nux HpaKTI/I‘—IeCKOG Ha3HA4YCHUC.

. MarHuTHBIE CBOHCTBA METAJUIOB, METAIUTMYECKHX (ha3 U CIUIaBOB.

. MeToasl MarHUTHOTO aHAIN3a.

. Otimuus auddepeHInanbHOro U IPOCTOr0 MAarHUTOMETPA

. I3MeHenne miI0THOCTH TP HarpeBe, HakJIerne, TUIaBICHUH, ()a30BbIX. IPEBPAIICHHIX.

. Metonast onpenenenus KodphuIimeHTa TEPMHUUECKOTO PACITUPEHUS.

. AnnaroMerpryueckuii aHaIus.

. 1300pa3uth cxemy KaTKOBOTO AUJIATOMETpa

. I3o0pasutk cxemy nunatometpa llleBenepa.

. Marepuanbl ¢ 3aJaHHBIMH TEMIEPATYPHBIMH KOX(PGHUIIUEHTAMH MOIYJS YIPYrOoCTH H
0 pacIINpPEeHUS



7 OneHo4YHbIe CPeACTBA AJIsl IPOBEACHUS NIPOMEKYTOYHOMN aTTecTalluu

a) HnannpyeMble pe3yJbTaThbl Oﬁy‘leHI/lﬂ U OICHOYHBLIC CPEACTBaA IJIsA NPOBEACHUA IIPO-

MEKYTOYHOM aTTeCTAMHU:

CtpyKTypHBII
JIEMEHT

KOMIICTCHII N

[Lnanupyemsie pe-
3y/lbTaThl 00yUYEHUS

OneHouHble CpeCcTBa

IIK-6 - cmocoOHOCTH HMCHOJIL30BaTh HA NMPAKTHKE COBpPeMeHHbIe NMpeACTABJIEHHS O
BJMSIHUM MHUKPO- U HAHOCTPYKTYPbI HA CBOMCTBA MATEPHUAJIOB, HX B3aHUMO/IeliCTBUM C
OKPpY:Kalolei cpeaoi, NoJsAMHI, YACTHLIAMHU U U3JIyYeHUSAMU

3HaTh OcHoBuble  (usnue- | [lepeyeHb TeOPETHUECKUX BONPOCOB
ckhe cBoicTBa Mare- | Teopus Ttermmoemkoctu Jlebas. Monens /[le-
pHaioB; CBA3b Mexay | Oas. dusndeckas CYHIHOCTb IJIEKTPHUUECKOM
(GuU3MYECKUMU U 3KC- | MPOBOJUMOCTU MeTallja. 3aBUCHMOCTh JJIEK-
MJTyaTallMOHHBIMU TPUYECKOTO COMPOTUBIICHUSI YUCTBIX MeETal-
CBOMCTBaMM MaTepHa- | JIOB OT TeMIIepaTyphl U naBiieHus. CBepXIpo-
JIOB; M3MEHEHUE (PU3U- | BOMUMOCTh, €¢ (pu3uvecKasi CyIIHOCTh, TpaK-
YECKUX CBOWCTB IPU | THUECKOE 3HAYEHHUE. DJIEKTPUUYECKOE COIpPO-
pa3IMYHBIX ~ METOJIaX | TUBJIGHUE TBEPJBIX PACTBOPOB. DJIEKTpUUE-
00paboTKM  MaTepua- | CKOe CONPOTUBIECHUE T€TePOreHHBIX CIIJIaBOB,
JIOB; XMMHYECKHUX COCIMHEHUIN.. Du3nuecKas npu-

poaa nua- u mapamarHetusma. deppomarne-
Ti3M.. KpuBas HaMarHM4vMBaHUs W TMETIS TH-
cTepesuca.. ATOMHBIM ¥ MOHHBIN 00beM. U3-
MEHEHHE TUIOTHOCTH IpPU HArpeBe, HaKIIeTe,
IJIaBJIeHUHU, (Da30BBIX MpeBpaimieHusx. Tep-
MUYECKOE paciupeHue.. Marepuanbsl ¢ 3a-
JTaHHBIMU TEMIIepaTypHbIMU Kod(dduimenTta-
MU MOJYJISI YIPYTOCTH M JTUHEHHOTO paciiu-
peHus.

YMeTh: [Tonp3oBatbest  MeTo- | BeiBectn popmyny TermmoemkocTtu. M300pa-
JaMH  HCCIEeNOBaHUM, | 3uTh  cxeMy  Kamopumerpa. OOBACHUTH
OCHOBaHHbIMM Ha (u- | YCTPOHCTBO JBOMHOro MocTa. M3meputs co-
3MYECKUX  CBOWCTBaxX | MPOTHBJIEHHUE OTMYIIEHHBIX 00pa3mnoB. M3me-
MarepuasioB  ompezae- | putb TOJIC B HOpManbHBIX TepMmorapax. Mc-
JATh;  OONACTh WX | CIIEIOBATh JIIEKTPOCOMPOTUBIICHHE CBOMCTBA
MPUMEHEHHUS, TPUMe- | METAJUIOB U CIUIABOB B 3aBUCHUMOCTH OT CO-
HATH albTepHATUBHBIEC | CTOsIHUA. [lonb30BaThbesl TepMomapamu IMpu
METO/JBl  HWCCIeNOoBa- | U3MepeHun Ttemneparypsl. Kiaccudunupo-
HUSL. BaTh JJIEMEHTHl M CIUIaBbl MO MarHUTHBIM

CBOMCTBaM. /(MmaToMeTpUYEeCKUi aHaIu3, Me-
TOJIbl MArHUTHOTO aHAJIN3a
Bnanets: HaBpikamu ompenene- | M3MepuTh CONMPOTHBIICHHE OTIYIICHHBIX 00-

HUSL OCHOBHBIX (pu3u-
YEeCKHUX CBOHCTB Mate-
pHUAaoB; CBSI3BLIBATh
¢duznyeckue cBoOWCTBa
MaTepuaioB C MX JKC-
TJTyaTallMOHHBIMU

CBOICTBaMH; HaBBIKa-
MU OIPENEICHHUS] OC-

pasuoB. M3meputrs TI/JC B HOpManmbHBIX
tepmonapax.  Pacckazatb 0  Meronax
u3MepeHus: puzndeckux cBoictB. Ompene-
JUTh XapaKTePUCTUKH IS KIacCH(PUKAIII
MarHUTHBIX MaTepHuaoB. N3meputs
AJIEKTPUIECKOE COMPOTUBIICHUS, TUIOTHOCTh
mpu HarpeBe © (Pa30BBIX MPEBPAIICHHUSX,
OIpPEEIUTh TEPMODJIEKTPHUECKHUE CBOICTBA.




CTpyKTypHBII
3IEMEHT
KOMITIETEHIINH

IInanupyemsle pe-
3yJIbTaThl 00y4EeHUs

O1ieHOYHBIE CPENCTBA

HOBHBIX  (DU3UYECKHUX
CBOWCTB  OTpEACIIsIO-
IIUX HEOOXOIUMBIE
IKCIUTyaTallMOHHBIC
CBOICTBA MAaTEPHAJIOB.

IIK-11 - cmocoOHOCTHIO MPUMEHSATH 3HAHUS 00 OCHOBHBIX THIIAX COBPEMEHHBIX Heop-
raHUYeCKNUX M OPraHMYeCKUX MaTepuajioB, NPUHLIUIAX BbIOOPpa MaTepHaIOB AJs 3a-
JAHHBIX YCJIOBHMI IKCILUIyaTAllUM C Y4€TOM TPeOOBAHUI TEXHOJOTHYHOCTH, IKOHOMMU Y-
HOCTH, HAJIEKHOCTH H JI0JITOBEYHOCTH, IKOJOTHYECKUX MOCJIeICTBUII MX NMPUMEHEHUs
NPH NPOEKTHPOBAHNHU BbICOKOTEXHOJIOTHYHBIX MPOIECCOB

3HaTh

[Tpuniun BeIOOpa Ma-
TEpUaloB s 3aJaH-
HBIX YCIIOBUH JKCILIY-
aTalluu C y4yeToM Tpe-
OOBaHMUN TEXHOJIOIHY-
HOCTH  3KOHOMHYHO-
CTH, HaJISKHOCTH W
JI0JITOBEYHOCTH;

TenmoeMKoCTh u TEIIOCOAEPKAHHUE.
VnenbHas TEIJIOEMKOCTb.
Kanopumerpuueckne u TEpPMUYECKUE METOIBI
onpeeICHUs TEIJIOEMKOCTH.
XapakTepucTHuecKas  TeMIleparypa  Kak
KpUTEpui BCJIMYMHEI SHEpPruu
MEK1yaTOMHOU CBSI3H. 3aBHCHMOCTD
BJIEKTPUYECKOTO  COMPOTHUBJICHUSI  YUCTHIX
METAUIOB OT TEMIEpaTypbl M JaBJICHUS.
BansHue Hakena v OT)KUra METajljIoB.
HN3MepeHne 3IIEKTPUYECKUX CBOMCTB NP
W3y4YEHUU CTPYKTYPbl METAJJIOB U CILIABOB.
TepModIeKTpUYeCcKUe CBOMCTBA METAILIOB. 4.
Hcnonw3oBanue TEPMOIJICKTPUIECKUX
CBOWCTB B TEXHHKE. MeTOabl ONpeaeIeHus
TEPMOIIEKTPUUECKUX CBOMCTB.
Knaccudukanusi »1eMEHTOB W CIUIaBOB TIO
MarHUTHEIM CBOIICTBaM. duznueckas
npupojaa JHa- Hu rapaMarHeTu3ma.
®eppomarnetusMm. KpuBas HaMarHUYMBaHUSA
n unermis rucrepesuca. Touka  Kropw.
MarsuTHbIe CBOMCTBA METAILIOB,
MeTaUTM4ecKuX (a3 W CIuiaBoB. MeTobl
MarHuTHOTO aHaiu3a. MI3aMeHeHne MIOTHOCTH
MIpU HarpeBe, HaKJIere, IUIaBIeHUH, (a30BbIX
9. mnpeBpamieHusix. MeToasl omnpeneneHus
K03 dULeHTa TEPMUYECKOTO PACHIMPEHUS. .
JlunaToMeTpruyecKuii aHAIN3.

YMmeTh

BeiObupate  matepuan
JUId  3aJaHHBIX YCJO-
BUH DKCIULyaTallUH, C
yuyeToM  TpeOoBaHUil
TE€XHOJIOTUYHOCTH,
SKOHOMHYHOCTH,
HAJEKHOCTH U JOJTO0-
BEYHOCTH;

N3MepATh 2IE€KTPOCONPOTUBIIEHUE CBOMCTBA
IIPU U3Yy4YEHUU CTPYKTYPBI METAJIJIOB M CILIa-
BOB. H3MepsaTh TEPMOIIEKTPUUYECKUE CBOM-
CTBa MeTauioB. McCIonb30BaTh TEPMOIJIEK-
TPUYECKUX CBOMCTB B TexHUKe. Omnpenenutb
TEPMOIJIEKTPUYECKHUE CBOMCTBA. Omnpenensith
MAarHUTHBIE CBOWCTBA METAJIOB IIPU IOBEE-
HHUU X B MAarHuTHOM IIOJIC. HpI/IMeHﬂTB MeE-
TOJIbI ompeneneHus Kodpduirenta TepmMuye-
CKOIO pAaCIIMPEHUs] JJISI  HMCCIIEeIOBaHUA.
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CTpYKTYpHBII O1neHOYHbBIE CPEACTBA
PYKTYP IInanupyemsle pe- . ped
AJICMCHT

3yJIbTaThl 00yUEHUS
KOMIIETEHIIN U

Omnpenenuts TeMnepaTypsl (a30BBIX TIpe-
BpAIllCHUH JIUJIATOMETPUYECKUM M MarHuT-
HBIM aHAJIN30M

Bnagerts HaBbixkamu BbIOOpa | M300pa3uTh 3aBUCMMOCTh HaMarHMYWBaHUS
MaTepHajoB JUIsI 3a- | OT BHEUIHETO MOJIS IMa U apaMarHeTHKOB
JMaHHBIX YCIOBUN 3Kc- | M300pa3uTh KpuBYIO HAMarHUYMBaHUs Qep-
IJIyaTaluu, ¢ y4eToM | poMarHeTuka. OObsSCHUTD METObl MATHUT-
TpeOOBaHU TEXHOJIO- | HOTO aHanu3a. O0BACHUTH oTIMUne Audde-
THYHOCTH, SKOHOMHY- | PEHIIMAIBHOTO M IPOCTOr0 MarHUTOMETPA.
HOCTHU, Ha/IEKHOCTH. N3006pa3uth cxemy KaTKOBOTO AUJIATOMETPA.
N306pa3uts cxemy auiatomerpa LlleBenepa

0) [lopsioKk NpoBeAeHUs ATTECTALINH, IOKA3aTeJIM U KPUTEPUH OLleHUBAHUA:

[IpomexyTrouHas aTTecTanus 1o AucuuIuiMHe «du3ndeckre CBONCTBA MAaTEPUAJIOBY» BKIIIOYAET
TEOPETUYECKHE BOIIPOCHI, MO3BOJISIFOIINE OIICHUTh YPOBEHb YCBOSHUS O0yUYaIOLTUMUCS 3HAHUI, U
MPAaKTUYECKHE 3aJJaHNUs1, BBIBISIOMINE CTENIEHh C(HOPMUPOBAHHOCTH YMEHUH U BJIaJICHHI, U TIPOBO-
auTcst B popme 3auera.

3auer 1o JaHHOH TUCIMIUIMHE TPOBOAMTCS B YCTHOM (JOpME IO BOIPOCaM, OTHOCSIIIUMCS K
JIEKIIMOHHOMY MaTepUaly U MPAKTUYECKUM 3aHATUSM.

Iloxka3aTenu U KpUTEePUH OLICHUBAHUSA:

— Ha OIIEHKY «3a4YTeH0» — 00yJarolIniicsa JEMOHCTPUPYET BHICOKHI YpOBEHb C(HOPMUPOBAHHO-
CTH KOMIIETEHIIHIA, BCECTOPOHHEE, CHCTEMAaTHIECKOe 1 TITy0OKoe 3HaHue y4eOHOro MaTepuaa, CBO-
00/IHO BBIMIOTHSET MPAKTUYECKHUE 3a/1aHUsI, CBOOOIHO OTEpUPYET 3HAHUSAMH, YMEHUSIMH, IPUMEHSIET
UX B CUTyallUsIX MOBBILIEHHON CJIOKHOCTH.

— Ha OLIEHKY «He 3a4TeH0» — 00yJaromuiicst IeMOHCTpUpYeT 3HaHus He 6onee 20% TeopeTu-
YeCKOro MaTepHana, 10IMyCKaeT CyleCTBEHHbIE OMNOKH, HE MOXKET [10Ka3aTh UHTEIJIEKTyalbHbIE
HAaBBIKU PELICHUS MPOCTHIX 3a/1ay.

8 YueOHo-MeToanueckoe U HHGOPMANMOHHOE o0eciedeHre THCIUTIIIHHBI
OcHOBHas UTepaTypa

1. Cromspos, B.JI. ®a3oBbie npeBpaiiieHus U cTpykTypooopaszoBanue : yueouuk / B.JI. Cronsi-
pos, E.C. Mamtotuna, B.}O. Beenenckuit. — Mocksa : MUCHUC, 2018. — 266 c. — ISBN
978-5-906846-85-3. — TekcT : 2JIEKTPOHHBIH // DINEKTPOHHO-OMOIMOTEYHAS CHCTEMA
«Jlanby : [caiit]. — URL: https://e.lanbook.com/book/115294 (nata oOpamieHus:
01.09.2020). — Pexum mocTyma: Juisi aBTOPU3. OJIH30BATEICH.

2. Tloptaoit, B.K. JlehekTsl KpUCTAIIIMYECKOTO CTPOSHHS METAJUIOB U METOBI UX aHAJIH3a :
yueonuk / B.K. TloptHoii, A.1. HoBukog, 1.C. 'onoBun. — Mocksa : MUCHUC, 2015. —
508 c. — ISBN 978-5-87623-856-6. — TekcT : 3neKTpOHHBIH // DIEeKTPOHHO-ONOINOTEUHAs
cuctema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/69739 (nata obpareHus:
01.09.2020). — Pesxum noctyma: AJis aBTOPU3. MOJIb30BATEIICH.

JlonoHUTEIbHAS TUTEPaTypa

1. JluBanos, /I.B. ®u3uka meramios : yueonuk / JI.B. JIuanos. — Mocksa : MUCHUC, 2006.
— 280 c¢. — ISBN 5-87623-168-1. — TekcT : aneKTpoHHbIH // JIaHb : 31€KTpOHHO-
oubnmmoreunas cucrema. — URL.: https://e.lanbook.com/book/1827 (nara obparteHus:
01.09.2020). — Pexwum moctyma: Uit aBTOPU3. TOJIb30BATEICH.
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https://e.lanbook.com/book/115294
https://e.lanbook.com/book/69739
https://e.lanbook.com/book/1827

2. 3emckos, FO.I1. MarepuanoBenenue : yaebnoe nocodue / FO.I1. 3emckoB. — CaHKT-
[TerepOypr : Jlanb, 2019. — 188 ¢. — ISBN 978-5-8114-3392-6. — TekcT : 31eKTpOHHBI# //
DNeKTpoHHO-O0ubIMnoTeuHas cucrema «Jlanby : [caiit]. — URL:
https://e.lanbook.com/book/113910 (xara obparuenus: 01.09.2020). — Pexkum mocrtymna: s
aBTOPU3. II0JI30BATEIICH.

3. Kanyrkuna, JI.M. CtpoeHue u cBoiicTBa MeTaIT0B. @U3NYECKHE OCHOBBI TTACTHYECKOM J1e-
dopmaruu : yaednoe mocobue / JI.M. Kanyrkuna, C.J1. [Ipokomkus, C.B. JlobarkuH. —
Mocksa : MUCHUC, 2003. — 37 ¢. — TekcT : 3JeKTPOHHBIN // IIEKTPOHHO-OMOINOTEYHAS
cucrema «Jlauby : [caiit]. — URL: https://e.lanbook.com/book/117128 (narta obpaieHus:
01.09.2020). — Pesxum mocTyma: Juist aBTOPH3. MOJIb30BATENCH.

MeTtonuueckue yKa3aHus:

1. 3aBaymmmun A.H., ITokauanos B.B., Xaputonos B.A. JIuneiinbie 1eeKThI KPUCTALITMIESCKO-
ro crpoeHus metauioB [Tekcr]. YueOHnoe nocodue. Marauroropck, MI'TVY, 2000.

2. TlokauanoB B.B. Onucanue 31eMEHTapHOU SYCHKU KPUCTAJUTMUECKOU peneTku. [ TekcT]
Maruutoropck, MI'MA, 1998.

3. 3asamumun A.H. [Tokaganos B.B. Crepeorpaduueckue npoekiuu [ Tekct] Marauroropck,
MI'MA, 2000.

4. 3apamumme A.H. [luddysust B meramax. [Texcr] Marauroropck, MI'TVY, 2008.
5. 3BaBamumuH A.H. ®azoBble npeBpaiieHus B TBEpIOM cocTossHuu. [ Tekct] Maruuroropck,
MI'TY, 2011.
[Iporpammuoe obecnieuenre u UHTEpHET-PEeCYpPChI:
Haumenoanue 10 Ne norosopa Cpox neiCTBUS JTUIEH3UH
MS Windows 7 1-1227 ot 08.10.2018 11.10.2021
J-757-17 ot 27.06.2016 27.07.2018
MS Office 2007 Ne 135 ot 17.09.2007 0eccpouHO
FAR Manager 1CjB 860%0 PacpOCTPAIBIEMOC | 5o - cpouro
7Zip CB000IHO pacnpocTpaHsieMoe | 6ecCpoyHO

1. DnexTponHast 6a3a mepuoanveckux m3manuii East View Information Services, OO0 «MBUC»:
https://dlib.eastview.com/

2. HattmonaneHas nHQOpMaIIMOHHO-aHATUTHYECKAsl cucTeMa — Poccuiickuii MHAEKC HAYYHOTO IIUTH-
posanus (PUHLI): URL: https://elibrary.ru/project_risc.asp

3. TTouckonas cucrema Akanemust Google (Google Scholar): URL: https://scholar.google.ru/

4. VndpopmanmonHas cucrema - ExanHoe okHO noctyna k uHGopManuoHHbIM pecypcam: URL:
http://window.edu.ru/

5. ®enepanbHOE TOCYAApPCTBEHHOE OIOKETHOE yupexnaeHue «DenepanbHbIii UHCTUTYT MPOMBIIII-
neHHoit cooctennoctn»: URL: http://wwwl.fips.ru/

6. Poccuiickast ['ocynapctBennas oudnanoreka. Karamoru: https://www.rsl.ru/ru/4readers/catalogues/
7. DNEeKTpOHHBIE pecypcenl Ooubnmoreku MI'TY M. I''A. Hocoga:
http://magtu.ru:8085/marcweb?2/Default.asp

8. YHuBepcurerckas nadopmannonnas cucrema POCCHS: https://uisrussia.msu.ru

9. MexnyHapoaHas HayKoMeTpudeckas pedepaTHBHAsS M IMOJHOTEKCTOBas 0a3a JAHHBIX HAyYHBIX
n3nanuii «Web of sciencey:_http://webofscience.com

10. MexnaynapoaHas pedepaTUBHAS U MOJHOTSKCTOBAS CIIpaBOYHAs 0a3a JaHHBIX HAYIHBIX W3aHHMA
«Scopusy»: http://scopus.com

11. Mexaynapo/Has 6a3a MOJHOTEKCTOBBIX KypHasioB Springer Journals: http://link.springer.com/
12. MexyHapoaHasi KOJUICKIIMsS HAYyYHBIX MPOTOKOJIOB IO PA3JIUYHBIM OTpaciisiM 3HaHUU Springer
Protocols: http://www.springerprotocols.com/
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https://e.lanbook.com/book/113910
https://e.lanbook.com/book/117128
https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/

13. MexaynapoaHas 0a3a CIIpaBOYHBIX HM3/aHHMW IO BCeM oOTpacisiM 3HaHuii SpringerReference:
http://www.springer.com/references

14. ApxuB Hay4IHBIX KypHaIoB «HammoHaIbHBIN 2JIEKTPOHHO-MH(OPMAITMOHHBIA KOHIIOPIIYM)
(HIT HOUKOH): https://archive.neicon.ru/xmlui/

9 MaTtepuajJbHO-TEXHHYECKOE o0ecnevyeHne TUCUUIINHBI (MOIYJIs1)

MaTepI/IaJ'IBHO'TCXHI/ILICCKOC obOecrieueHue JUCLHMITIIIMHBI BKIIFOYACT:

Twum u Ha3BaHUE AyJAUTOPHUN

OcHarnieHue ayJIuTOpHu

JlexunoHHas ayguropus

MynbTUMEIMIHBIE CPEACTBA XPAHEHHUS, IIEPEAAYN U IIPEACTABIIC-
HUS HHPOpMaITUH

JlaGoparopus

71abopaTopHbIE YCTAHOBKH: MAarHUTOMETP, TUIATOMETP, ABOMHOI
MOCT U3MEPEHUs MPOBOJAUMOCTH, TEPMUYECCKUN aHATH3

AynuTopus 1S TPYNIOBBIX U
WHIUBUYAIbHBIX KOHCYJIbTa-
LUNA, TEKYIIEr0 KOHTPOJIS U
MMPOMEKYTOYHOM aTTECTALNU

Crenuaan3upoBaHHas MeOeIIb.

[Tepconanbubic KOMIbIOTEPHI ¢ Taketom MS Office, Beixomom B
WHTEpHET U ¢ AOCTYIIOM B 3JICKTPOHHYIO HH()OPMAITHOHHO-
00pa30BaTe/IbHYIO CPEy YHUBEPCUTETA

Ayautopuu Juist caMOCTOSI-
TEIBbHON PabOThI: KOMIIBIO-
TEpHbIE KJIaCChl; YUTATIbHbIC
3aJIbI OMOJIMOTEKH

[TepconanbHbie KoMIbIOTEPHI ¢ akeToM MS Office, BeixogoM B
WNHTepHET U ¢ 10CTYNOM B 3JIEKTPOHHYIO HHGOPMAIIMOHHO-
00pa3oBaTeNbHYIO Cpelly YHUBEPCUTETA

[Tomemenne 1 XpaHEeHHs U
pOoPUIAKTHIECKOTO 00CITy-
XKHUBaHUS y4eOHOTO 000py10-
BaHUS

CneunanusupoBanHas Mebens. CTaHOUHBIN apK 000pyI0BaHUS U
WHCTPYMEHTHI JUTSI TPO(UITAKTUYECKOTO OOCTY)KUBAaHHUS U PEMOHTA
yueOHOro 000pynoBanus. [lomerienue uist XpaHeHHs y4eOHOTO
000pyTI0BaHUS
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