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IIpakTHueckoe 3anaTue Ne 1
O1eHKA MOBeIEHUsI MATEPHAJIOB MPH CTATHYECKOM HATPYKEHUH C
NMOMOIIbI0 THATPAMMBI MEXaHUYECKOT0 COCTOSIHUS
(2 uaca)
1. Ilenb pabotbl: OcBOEHHE HABBIKOB OIEHKH MEXaHUYECKUX CBOMCTB C
WCIIOJIb30BAaHUEM JHATPAMMbI MEXaHHYECKOTO COCTOSHUS
2. Ilnan npakTUYECKOro 3aHATUS
2.1. KoHTpOIb TOTOBHOCTH CTY/IEHTA IyTE€M BBIOOPOUYHOIO OIpoOca.
2.2. PenieHre TUIIOBBIX 33]1a4 HA JIOCKE
2.3. CaMocCTOSITENIbHOE PEIICHHE MPEIOKEHHBIX MTPErno/iaBaTesieM 3a1a4y
IIPY KOHCYJITAIIUN TIPETIOIaBaTEIIs.
2.4. [logBeneHre UTOTOB 3aHATHUS
3. MeTtonuueckue ykazaHus K POBEJACHUIO 3aHATHS (CBEACHUS U3 TEOPUN)
JlmarpaMMa MeXaHU4IECKOTO COCTOSIHHS OIICHUBACT ITOBEICHUE
MaTepHalia pu OTHOKPATHBIX, KPATKOBPEMEHHBIX CTATUYECKUX HArpyXeHusx. [{na-
rpaMMa MEXaHUYECKOT'O COCTOSIHHS OTPaXKaeT, XOTsI M MPUOJIFIKCHHO, BIUSHUE
croco0a Harpy>KeHHs ¥ HarJIsTHO MMOKA3bIBAET, YTO OIEHKA MEXaHUIECKUX CBOWCTB
IPU KaKOM-JTM00 0JTHOM OOBIYHO MTPOU3BOJILHO BHIOPAHHOM CIIOCO0€ HArPYKEHUS
9acTO HEJOCTATOYHA /IS BBISBIICHUS MEXaHUUYECKOTO MTOBEICHUS MaTepraa mpu

HMHBIX cItoco0ax IMPHUIIOKCHUS HAI'PY3KHU.

tmax tmax

Smax Gmax

Puc. JlnarpaMMa MEXaHUYECKOIO COCTOSIHUSI MATEPUAIOB IPU  Pa3IMYHBIX
croco0ax Harpy>keHus: 4 — o4eHb TBEpIbIX; b — TBepAbix; B — markux; 1 —

BJIABJIMBAaHUE; 2 — C)KaTHe; 3 — KpyueHue; 4 — pacTsKeHue



I[HarpaMMa MCXaHHUYCCKOI'0O COCTOAHHNA YUHUTHIBACT:

1. Cioco6 mpuiIoKeHus Harpy3KHu, XapaKTepH3yeMblil OTHOIICHHEM
n ~r
Emax/Smax , 0603HaYEHHBIM GyKBOH &.

n
Ecou Tmax 2 Smﬂx, T. €. KacaTeJbHbIC HAMPSOKCHUS CO3JAI0TCS MPU OYCHD
MajblX YJIMHEHUSX, TO CIOCO0 HarpyXeHusi SBISIETCS MSATKUM (Hampumep,
UCIIBITAHWE Ha TBEPJOCTh NPH BJIABJIMBAHHUM, CXKATHE II0J] THIPOCTATHUYCCKUM

JIaBJICHUEM H T. 11.).

n
Ecu Emax << Smax, 1. e. co3a10TCs 3HaUUTEIbHDBIC YIPYTUe YIJIUHEHHS TIPU
MaJIbIX KacaTelbHbIX HAMpPSDKEHUSAX, TO CIMOCOO HArpyKeHHs SIBISETCS >KECTKUM
(HampuMep, TPEXOCHOE pACTSIKEHUE, BO3HHUKAIOIIEE BO BHYTPEHHUX CJOSX

pacTArMBaeMOro HaJpe3aHHOro o0pa3la, B MEHbILIEH Mepe U3rH0 U PaCTSKEHUE).

s n o
Ecmn Emax ® Smax, 10 cmoco® Harpy’>k€HHs SIBISETCS CPEIHUM II0 CBOEH

KCECTKOCTH, HAIIPUMCP, KPYUCHHC HTHWIHHIAPUYCCKOIO CTCPKHA, IIPH KOTOPOM

Imax _ ng
Sthax " mpu K= 0,25 Hasuauenne pemmumusr @ B TOM, 4YTOOBI JaTh

CPaBHUTCIIbHYIO OLICHKY OIIACHOCTH OJHOI'O M3 ABYX BHUAOB HAPYIICHUA ITPOYHOCTHU!
OT KacCaTCJIbHBIX HaHpﬂ}KCHHﬁ — TCKYUYCCTb HJIM CPC3 U OT pPaACTATHBAOIINX —

otpeIB. [Ipu 3TOM Tpenmonaraercs, 4To 3TH HAPYIICHUS MMPOYHOCTH OMPEIEISIOTCS
i
BEJIMUMHAMH Lmax H Sthax.
BBenenne Bemuunmbel & W mpencTaBIeHHMM O JKECTKHMX M MSITKHX CIIOcCO0ax

Harpy>XCHUs IPUBJICKIIO 0obllIce BHUMAHUE K BIUSHUIO HAIIPAKCHHOTO COCTOAHUA

Ha MEXAHWYECKHME CBOMCTBAa MaTEpPHUAIOB.
2. OTHOILIIEHHE COMPOTUBICHUSI OTPBIBY Sor x COTIPOTHBIEHHIO CPe3y L.

Ecm Sor < Ly 10 MaTepuall MPU MHOTHUX CIOco0ax HarpyeHus Oyner
CKJIOHEH K XpYIKOMY pa3pylICHHIO MyTeM OTpbIBa, (cepble W Oeyible YYyTyHbI,
HEKOTOPBIE JIUTHIE CIUIABbI, TBEpPHbIC CIUIABbI, IUIACTMACChl); TaKUE MaTepHab

OOBIYHO 3HAYMTEIBHO MEHEE IIPOYHBI IIPpHU PACTAKCHHUH, YCM IIPHU C)KATHH.



Eciu Ser 7 Ly, 1o Marepuajg MpU MHOTHX CHOCO0ax Harpy>KeHust Oyner
CKJIOHEH K pa3pylICHUI0 MyTeM Cpe3a, Kak MpPaBUio, IJIACTUYECKOMY (aTIOMUHUH,

MCAb, CBUHCI, MHOTHC KCJIC3HBIC CHJIaBBI).

Eciu Sor ¥ L 10 MaTepHall Mpu OJIM3KUX HOPMAJIBHBIX U KacaTelbHbIX
HaIpPsDKEHUSIX OyJIeT IPUMEPHO B PaBHOM CTENEHU CKIIOHEH K 000MM BHIaM
pa3pyLIeHUs.

3. IlonoxxeHue CONMpOTUBIICHUS OTPHIBY 110 OTHOIICHHIO K 0000IICHHOM
KPUBOM pa3HOE JJIs pa3HbIX CIIOCOOOB HATPYKECHHUS.

JlnarpaMMa MEXaHMYECKOrO0 COCTOSIHHS COCTOMT M3 JByX uacteil. [lo ocu

opauHAT o00eux yYacTedl [uarpaMmbl OTJIOKEHbl MaKCHUMAaJIbHbIE KacaTeJbHbIE

HaOpsKeHHs ‘max- Ilo ocu aGCIECC OTIOKEHBI B JIEBOH YACTH MAKCHMATBHEIE
S i

NPUBEACHHBIE PACTATMBAIONINE HANPSKEHUS “max, B MPABOM — MaKCHUMaJbHbIC

II1aCTHYCCKUEC CABUI'H Gmax . Takum o6pa30M, JeBasd 4YaCTb JHarpaMMbl

XapaKTEepU3yeT YCIOBHO YXECTKOCTh WJIM MSTKOCTh  CHoco0a  HarpyXeHus To

fmax
OTHOLIEHHIO Shax, MpaBas 4YacTh JUATPAMMBI MPEICTABISAET CO0OM 0OOOLIEHHYIO

KpUBYyIo TeueHus tmax = f (Grmax)-

Kakoit-nn6o crmoco6 HarpykeHus (dJIeMeHTa o0bema), OXapaKTEePU30BAHHBIMI

Ompe/ie/icHHbIM OTHOIICHHEM &, M300paXkeH B JIGBOM 4YacTW JAMarpaMMbl JIy4OM,
MMEIOIIUM ONPEACIICHHBIM yroJl HAakJIOHA. Tak, Hampumep, NMPU BCECTOPOHHEM
pPacTsDKEHUU JIOJDKHBI BO3HUKATh TOJBKO YIPYrHe YAJUHEHHs Oe3 KacaTelbHbIX

HaHpH}KCHI/Iﬁ U TIO3TOMY BCCCTOPOHHCC PACTAKCHUC HOJDKHO XaPAKTCPU30BATHCA

tma.r

JIy4OM, COBIIAIAIOIIMM C OCHIO aOCIIUCC Smax
[Ipu cxatum m1OJX THUAPOCTATHUYECKUM JIaBJICHUEM BO3HUKAIOT  TOJBKO

KacCaTCJIbHBIC HAIIPSOKCHUA U COOTBCTCTBYIOIHI/Iﬁ Jyd COBIIaAacT C OCbKO OpAMHAT

tm Q. tma.r tma.;c

= &0 _— = 8
Sta , IPH OCEBOM CIKATHUU Smax , IPY KPYYECHHU Stmax " (npu M = {],25)’
tma.r
o =05
IIPpU PaACTSDKCHUU Smax U T.1.



Kpowme Toro B 1€BOM 4acTH NPSMBIMU JTUHHUSIMH MOKA3aHbL: MPEAET TEKYUYECTH
1 1 conpoTuBenue cpesy Lx, BRIpaKEHHBIE B KACATEIbHBIX HATIPSIKEHHUAX, U
n
COIIPOTHUBJICHUE OTPBIBY “oT — B IIPUBEJICHHBIX HAMPSIKCHUSX.

TpsivonuHeiHOCTs TuHui L1, Tx u Sor T.e. He3aBHCHMOCTD STHX BeNMMUHH OT
HaANpPsHKEHHOTO COCTOSIHMS, SIBJIA€TCSA, KOHEYHO, NPUOIMKEHIEM, B OCOOEHHOCTH IS
TPEXOCHBIX (OOBEMHBIX) HAMNPSKEHHBIX cocTosHUU. ClienyeT OTMETHUTh, 4YTO
OoJblIasi YacTh OMBITOB 10 IPOBEPKE PA3IMUHBIX TEOPUI MPOYHOCTH IMPOBEACHA NPU
JByX-, a HE IPHU TPEXOCHBIX HAIPSKEHHBIX COCTOSHUAX. Tak, Hampumep, NOUTHU BO
BCEX CIIyyasix MCHbITAaHUS Ha M3rHO U KPyueHHUE, U BO MHOTUX CIIy4asX HUCIBITaHUS
Ha pacTsLKEHUE HaJlpe3aHHBIX 00pa3lioB MaKCHMajbHbIE HANPSKEHUS BOSHUKAIOT Ha
CBOOOJHOI MOBEPXHOCTU oOOpa3ua, A€ MEepHeHIUKYISIpHbIE K I[OBEPXHOCTH
HaNpsOKEHUS pPaBHbl HYJIIO, U TakuM oOOpa3oM BO3HMKAeT IUJIOCKOE WM Jake
JMHENHOE HaIpPSKEHHOE COCTOsIHUE. TONBKO B HEKOTOPBIX CIIy4asiX, HAIpUMEp, IpH
pacTsDKEHUM  HaJpe3aHHbIX oOpa3lloB B IUIACTUYECKOM O00JacTH MaKCUMYM

HaNpPsKEHUN MOXKET NMEePEMEIaThCsl C MOBEPXHOCTH BHYTPh 00pasia.
Ecmu  yclnoBHsS HAarpyXeHHs TaKOBBI, 4YTO paBEHCTBO Lmax — lx Gymer

n — on 9
OCYHICCTBJICHO paHbIIC, YEM PABCHCTBO Smﬂ.‘x' - SDT, TO HIPOU3OUICT PA3PYUICHUC

nyTeM cpesa. B aToMm ciiydae mo Mepe MOBBILIEHUS KACATEIbHOIO HAIpPSKEHUS OT

fmax = T (mepexos B MIacTHUYECKYIO 0071aCTh) 10 tmax = Ux (cpe3) Oyzer momydueHa

nojiHasi 0000IIeHHass KpUBasl TEUEHUs JaHHOTO Marepuana. Ecnu ke eme 1o Toro,
6 tmax =t SE .. = ST
KaKk OyJeT JOCTUTHYTO YCJIOBHE “max = lx, OCYIIECTBUTCS YyCIOBUE “max = “or,
MaTepHal paspylINTCs MyTeM OTPbIBA M KpHBas lmax = f Egmax)npemneBpeMeHHo
000pBETCS; IIACTHYHOCTE Imax ¥ BA3KOCTH, NPONOPUHOHAILHAS MIOMIANU JUArPaM-

n
MBI, OKQXKYTCS ITIOHUKCHHBIMU TEM CHIIBHEC, YCM 0O0JIbIIIEC OTHOILICHHUE Smax/tmax.

Takum oOpa3oM, Ha JguarpaMMe MEXaHUYECKOTO COCTOSIHUSI HMMEIOTCSA JIBE
3aMKHyTBIE OOJIACTH: YIPYTroro COCTOSHHMS MaTepHala, orpaHMuYeHHAs IHHWeH [T -

nepexoja B MJIACTHYECKYH0 00JacTh W JMHUEH Sor - Iepexoaa K XpynkoMy OTpPBIBY

0e3 MMEPCCCUCHUA IUIACTUYCCKOM 06HaCTI/I; IIACTHYCCKOT0 COCTOAHUA, OIpaHNYCHHAA



muHueR s - paspylleHHs NyTeM cpe3a U JIHHHeil Sor — He BmoNHe XPYIIKOTO
pa3pylLleHus IIyTEM OTpPbIBA.

4. KoHTponbHblE MeponpusaTus - cjrada O(OPMIIEHHOIO B COOTBETCTBUHU C
TpeOOBaHUIMU Kadeaphl OTYETA B KOHIIE MPAKTUYECKOTO 3aHATHS.

5. Jlonmyck K 3a4eTy NMPOU3BOAUTCSA TOJIBKO IIOCIJIE BBIIOJHEHMS M 3aIUTHI BCEX

peayCMOTPEHHBIX paboueil mprpaMMoi MPaKTUYECKUX 3aHSATUH.

IIpakTHueckoe 3anaTHe No 2
OnpenesieHue roMoJIOTMYECKUX YCJAOBHIA MPU CONMOCTABJIEHUHU Pe3yIbTATOB
MeXaHUYeCKNX CBOMCTB.
(2 yaca)

1. Hens paGotsi: [TomyueHrne HaBBIKOB ONPENENECHUS TOMOJIOTUYECKUX
TEMIIEpaTyp U HAIPsLKEHUM PU COMOCTABIIEHUH PE3YJIbTATOB MEXaHUYECKHUX
VICTIBITAHUU.

2. [InaH nTpakTUYECKOTO 3aHATHS
2.1. KoHTpOb TOTOBHOCTH CTYAEHTA ITyTEM BEIOOPOYHOIO OMPOCa.
2.2. PemieHue TUIIOBBIX 3aj7la4y Ha JOCKE (CM. 1. 3).
2.3. CaMOCTOATENHHOE PeIIeHUE MPEJIOKEHHBIX MpernogaBaTesieM 3a1a4
MpU KOHCYJIbTAlUK MPENo/IaBaTesl.
2.4. IlonBeneHne UTOTOB 3aHATHS
3. Meroauueckue yka3aHus K IPOBEACHUIO 3aHATHS (CBEICHUS U3 TEOPHUH)
BiustHue TemmepaTypbl Ha MEXaHMYECKHE CBOICTBA MMEET BEChMa BAXKHOE
IpaKkTUYeCKoe 3HaueHue. MHOrue JeTaid aBUALMOHHBIX M aBTOMOOWJIBHBIX
MOTOpPOB, AaTOMHBIX PEAKTOPOB, PEAKTUBHBIX JIBUTarelied, TypOUH, KOTJIOB,
METAJUTyPTUYECKUX Te4Yel W T. M. paboTaloT NP MOBBIIICHHBIX TEMIIEpaTypax.
Mmuorue mnponeccel 00paOOTKM JaBiieHHEeM (KOBKa, IMpPOKaTKa, MPECCOBKA)
MPOBOJATCS MPHU TMOBBIIIEHHBIX Temmeparypax. Jleranu XoOJOIWJIbHBIX MAallKH,
CaMOJIETOB, KOCMUYECKUX PaKEeT, MPUOOPOB U T. A. pabOTAlOT MpU TemIieparypax

gmxke 0°C.



Bimsinue temnepaTypbl 4acTO OKa3bIBA€TCsl BECbMa CIIOKHBIM, TaK KaK, KPOME
YUCTO (PU3UYECKOTO BO3JIEUCTBUS, TEMIIEpAaTypa, OCOOCHHO B 00JIACTU JOCTATOYHON
aTOMHOM MOABMXHOCTH, T. €. IpU TeMmIeparypax, [IOCTaTOYHO OJU3KUX K
TeMIlepaTypaM pa3MsITuYeHUs U IUIABJICHUS, BBI3BIBACT pa3UyHbIe (U3UKO-
XUMUYECKUE MPOLIECCHl. DTU MPOIECCHl MHOTAa MOTYT BJIMATH Ha MEXAHUYECKHE
CBOMCTBa ropa3[l0 CUJIbHEE U MHA4e, YeM COOCTBEHHO M3MEHEHUE TEeMIIEpaTyphbl Kak
TakoBoe. Tak, Hampumep, MPHU MOBBIIIEHUH TeMIepaTypbl IedopMaluyd MeTaylbl
YBEIIMYMBAIOT CBOO MIIACTUYHOCT.

C ToukM 3peHHS (PU3UYECKOIO0 COCTOSIHMS —MaTepuaja H3y4YeHHEe U
CONIOCTABJICHUE BJIUSHUS TEMIIEPATYpbl Ha CBOMCTBA pPa3IWYHBIX METAJUIOB
cienoBago Obl MPOBOJUTH HE TMPU PaBHBIX TeMIeparypax IO Kakou-Inbo
TeMIEpaTypHOU MIKajie, Hanpumep, 1o Llenscuro mnm dapeHrenrty, Kak 3TO 4acTo
JENaT, a MpU OJMHAKOBOM OTHOCUTEIBHOM IIOJOKEHUM MaTepuaja Ha IIKale
TEeMIIepaTyp MeXAy a0COIIOTHBIM HYJIEM U €0 TEMIIEPaTypOH IUIABIICHHUS.

[TosICHUTB 3Ty MBICIIb MOXXHO JUArpamMMoil, MOKa3aHHOW Ha pUcyHKe. OTIOXKUM
no JIByM ocsM aOcuucc Temneparypy (BHuU3Y B rpaaycax KenbBuHA, BBEpXy B
rpajycax 1o OJHOW W3 SMIIMPUYECKUX IIKaJ, HampuMep, o mkane Llenbcus), mo ocu
OpJIMHAT — OTHOCUTENBHYIO0 OJM30CTh K TeMIepaType IUIaBJICHHS, BHIPAKCHHYIO B
MpoIIEHTaX; TakuM oOpa3om, TemmnepaTrype rmiaBjieHus: coorerctByer 100%, a ab-
cofoTHOMY HyJt0 —0%. OpanHAaThl TOYEK NPSIMBIX JIMHUM, COCIUHSIONINX JIEBBIN
HVDKHHAM YroJl AUarpaMmbl ¢ MOKa3aTeIMU TEMIIEPATYP IUIABJICHUS, OTJIOKEHHBIMU
II0  BEpPXHEH  TOPU3OHTAIBHOM  IIKAaJIE€, COOTBETCTBYIOT  OTHOCHUTEJIBHBIM
TEeMIlepaTypaM, YKa3bIBAOIIMM OJM30CTh K TEMIeEpaType IUIaBICHUS. OTH
TEMIIEPATYPbI HA3bIBAKOT CXOJICTBEHHBIMU WJIM TOMOJIOTUYECKMMU TEMIIEPATYPAMHU.

B 4gects aBcTpuiickoro yuenoro 1. JIrogsuka, npeayioxKuBIIero BBECTH
TOMOJIOTMYECKUE TEMIIEpaTyphl, CI€I0BAJIO Obl Ha3bIBATH COOTBETCTBYIOIIYIO LIKATY
mkajaou JIrogBuka.

W3 npuBeneHHOW [uarpaMMbl BHJAHO, 4TO, comnocraBmsis mpu 20 °C
MEXaHWYECKUE CBOMCTBA JABYX METAUIOB C PE3KO pa3IUYHON TeMIepaTypoi

iaBnenus, Hanpumep: Pb u Fe (Beptukans A4), MoxHO (hakTHUECKH HAOIIOATh 3TH



JIBa METaJlIa B pa3IuYHbIX pu3udeckux cocrossHusaX: Pb mpu 20 °C noBoibHO 0JIM30K
K Temriepatype miasieHus (50 %), a Fe 3HaunTenbHO HUKE TEMITepaTyphl MJIaBJICHUS
(16,5 %). 3naunTenpbHO OOJIEe MPABUILHBIM SBUJIOCH OBl COMOCTABICHUE Pa3IMUHBIX
MEXaHUYECKUX U (PU3UYECKUX CBOMCTB MPHU PABHBIX TOMOJOTUYECKUX TEMIIEpaTypax.

Tornma mpuIuIoch OBl COMOCTABIATH, HapuUMep, cBoictBa Pb mpu 20 °C u Fe npu

630° C (no nuuuu b5).
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Puc. JluarpamMmma CXOJICTBEHHBIX

TEMIIEpaTyp Il METAJUIOB C PA3HOM TEMIIEPATYyPOU IIaBICHUS

B vactHocTH, U3BecTHOE npaBuio A. A. bouBapa o cBsi3u MeXay aOCONTIOTHON
TEMIIEPATYPOI PEKPUCTATUTH3AINH 1), M aOCOIIOTHOM TeMIIepaTy POl IIaBICHUS Ty
T, = kT (K~ 0,35), MOKeT OBITh UCTOJIKOBAHO KaK MPABUJIO MTOCTOSHCTBA
CXOJICTBEHHOM TEMIIEPATYPhl PEKPUCTATIM3ALINH, IOCKOJIBKY PEKPUCTATITU3ALIMS
HAYMHAETCS TIPU CXOJICTBEHHOM TemmnepaTtype 35 %.

Tak >xe u jApyrue cBoicTBa (HAmpuMep, COMPOTHUBJICHUE IUIACTUYECKUM
nedopManmsaM), OyAaydd OTHECEHHBIMH K OJMHAKOBBIM TemmeparypaM JIrojaBuka,
UMEIOT OJMHAKOBBIM XapakTep UX M3MEHEHHS y pa3HbIX MeTauioB. [loatomy mpu
YCTAHOBJICHUH Pa3JIMYHBIX 3aKOHOMEPHOCTEH BIMSHUSI TEMIEPATypbl Ha CBOWCTBA
HAJJICKUT YUYUTHIBATh IMOJIOKEHHE METalla MO LIKAJIEe CXOACTBEHHBIX TEMIIEPATYp,
TaK KaK TaKOW yueT MOXKET OOHapYXUTh PsiJl 3aKOHOMEPHOCTEHN, HE BBISBIISIEMBIX MPHU
CONOCTAaBJICHUU CBOWMCTB MpHU paBHBIX TemmepaTypax Mo mkaine Llenbcust win

CDapeHrep”ITa. KOHG‘IHO, Ha IIOBCIACHUC MATCPHAJIOB IIPpU HU3MCHCHHH TCMIICPATYPhI



MOTYT OKa3bIBaTh BIUSHUE W ApyrHe (aKTOPbl, HE YUYUTHIBAEMBIC MEPEXOIOM K
CXOJICTBEHHBIM TEMIIEPATYPaM.

Jns  mpakTUyeckux — LeNed, Kak ~ MpaBWiIo, NPUMEHEHUE  OOBIYHOM
TeMIieparypHoi mkaiasl Llenbcus okas3pIBacTCsl BIIOJIHE IIEIECOOO0pa3HbIM. XOTS U
HEJb35 MMPOBECTH YETKOM IPaHMIIbI MKy 00s1acThio Temneparyp Hike 0 °C (Hu3Kue
TeMmreparypel) U obsactbio Temreparyp Bbimie (0° C (NOBBIIIEHHBIE W BBICOKHE
TEeMIIepaTyphl), TAKOE pa3/ielieHHe OKa3bIBACTCS YAOOHBIM M B JaibHEHIIeM Oyaem
MM TIOJIb30BaThCsl. Peub Bce BpeMs HAET O CPEIHECTATUCTUUYECKON TeMIIepaType
nedopMUpyeMOro MeTauia, Tak Kak MECTHBIE TeMIIepaTypbl MOTYT 3HAYUTEIbHO
MOBBIIIATHCA MPU AePOPMALIUU.

4. KoHTpoJIbHBIE MEpONpUsITHS - caadya OGOPMIIEHHOTO B COOTBETCTBUM C
TpeOoBaHUSIMU Kadenphl OTYETa B KOHIIE MPAKTUIECKOTO 3aHATHSI.

5. Jlonyck K 3a4eTy MPOU3BOAUTCS TOJIBKO MOCJIE BBINOJHEHHS U 3aIIUTHI BCEX

NpeayCMOTPEHHBIX paboueil MprpaMMoi MPaKTUUYECKUX 3aHSATUH.

IIpakTHuyeckoe 3anaTue Ne 3
AHaJIU3 TeMIIePATYPHOIl 3aBUCUMOCTH YIAPHOI BA3KOCTH
MAaJIOYTJIEPOAUCTOMN CTAIH
(2 uaca)

1. Lenb pabotsl: [lonydyeHne HaBBIKOB ONPEAEACHUS AOTU BA3KON
COCTABIISIIOLIEH B MU3JIOME JUIS OIIPEACIICHUS TEMIIEPATyPHOTO ITOpora
XJIaTHOJIOMKOCTH.

2. [Inan npakTUYECKOro 3aHsATUS

2.1. KoHTpOJIb TOTOBHOCTH CTYACHTA ITyTEM BEIOOPOYHOTO OMpOCa.

2.2. PenieHre TUNIOBBIX 33724 Ha JOCKE .

2.3. CaMOCTOSITENIBHOE PEIICHUE MPEIIOKEHHBIX NPENOAAaBaATENEM 3a1a4
IIpU KOHCYJIbTAlUH MPENO1aBaTeNsl.

2.4. TlonBeieHUE UTOTOB 3aHATUS

3. Meroauueckue yka3aHus K IPOBEACHUIO 3aHATHS (CBEICHUS U3 TEOPHUH)
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B unxeHepHON M HAy4YHOU NPAKTUKE UCIOJIb3YIOT KOJIMYECTBEHHBIN
NI0Ka3aTeJlb BSI3KOCTH Pa3pyLUEHUS - NPOYeHm 0A0KHUCMOU(MOUHOU)
cocmasnaoweu 6 uznome (B). Xapakrep pa3pylIeHus U €ro KOJUYECTBEHHAs OLIEHKa
MOTYT OBITh OTIPEENICHBI [0 ppaxmocpammam, MOITyISHHBIM IIPU aHAIN3e
MOBEPXHOCTH M3JI0Ma C MMOMOILBI0O MUKpOcKona. OOBIYHO pa3pyLIeHUE U31ETHs
cunTaercs BA3KkuM, ecnu B > 70 % u xpynkum, ecnu B < 30 %.

Temnepamypa 6:3xk0-xpynko2o nepexooa. Bce Tpu BUaa pa3pyLIeHUs —
XPYIKUH, KBa3UXPYIKUHN U BA3KAU MOKHO ITOJIYYUTh HA OJJTHOW MapKe CTalu IIpU
pa3nuuHbIX Temneparypax. CKIOHHOCTh K MPOSIBICHUIO (WJIM YCUIICHHIO) XPYITKOTO
pa3pyLIeHUs IPU TOHWKEHUH TEMIIEPATyPbl HA3bIBACTCA XAAOHOIOMKOCIBIO.
[Tepexon OT BA3KOIoO K XpYNKOMY COCTOSIHHIO HA0JII01a€TCs B MHTEpBAJIe
TEMIIEPATYP, CEPEAUHY 3TOr0 MHTEPBAja U IPUHATO HA3bIBATh TEMIIEPATYPOU BA3KO-
XPYIIKOTO IIepexoa, a TeMneparypsl 7y 1 Ty - BEpXHUM U HUKHUM IIOPOIOM
XJIAHOJIOMKOCTH. UeM HMKe TeMIeparypa, TEM BbILIE BEPOSATHOCTD TOTO, YTO

MeTasuT OyJIeT pa3pymaThCs XPYIIKO.

K]L' W’
MIla/m %
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r> “orp A b
Mlla o, B,

%
|, 11 I I ]

max

% Y

O emax B /’
o1p
v. *
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[. i 1 \3 % A l X’
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Puc. Cxema u3MeHEHUs CBOMCTB IIPU OXJIAKICHUU
METAJUIOB U CIUIABOB B UHTEPBAJIC TEMIIEPATYP BA3ZKO-
XPYIIKOTO TIepexo/ia: 30Ha BA3KOro |, KBa3uxpyrnkoro

(cmemrannoro) Il u xpynkoro Il pa3pymenus
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Temneparypy mepexonia OT BS3KOTO pa3pylIeHUsS K KBa3UXpymKoMy 7; TIpU
OXJIAKICHUH JIOCTATOYHO YEeTKO (PHKCHUpPYET MHTEHCHUBHOE TaJeHWE IOJH BS3KOU
COCTaBJISIIONICH B m3moMe B W sSpKo BBIpaKEHHOE CHIDKCHHUE BEJIMYHMHBI 30HBI
JIOKaNbHOU JiepopManuu nepes TPEIUHON Emax (CM. pUC. ). DTOT HapaMeTp B MOJHOM
Mepe oTpaxkaeT (M3MKYy Mpollecca BO BCEM HMHTEpBAIE TEMIEpaTyp MHepexoja OT
BSI3KOTO K XPYIKOMY COCTOsIHUIO. CYIITHOCTh Mepexo/ia OT CMENIaHHOTO Pa3pyIICHHUS
K xpynkoMmy 7T.> ajekBaTHO omuchkiBaeT cxema Modde, paccmarpuparoimias Tem-
nepaTypHbIe 3aBUCUMOCTH HAMPSDKCHUS OTPBIBA Comp M TIPEACNIa TEKYYECTH OT,
KOTOpBIE UMEIOT PA3IUYHbIN HAKJIOH U MO3TOMY MEpPECceKaloTcs Mpu TemmnepaTtype tux.
Hwxe tx mpu HarpykeHWH Marepuana B MEPBYIO OYepedb AOCTUTACTCS Gomp, MPH
Harpy>KCHUHW BbIIIEe 7,2 BHayaje JOCTUTACTCS OT, MOATOMY pa3pylIeHUI0 Oyaer
MPEAIIEeCTBOBATH IJIACTHYCCKAs AehOpMAIIis M OHO CTAHOBHUTCS BSI3KHM.

4. KoHTpOJIbHBIE MEPOTIPUATUS — c1a4a 0(OPMIIEHHOTO B COOTBETCTBHUH C
TpeOOBaHUSIMH KadeIphl OTYETA B KOHIIC MPAKTHYESCKOTO 3aHSATH.

5. JIoTycK K 3a4eTy MPOU3BOAUTCS TOJIBKO MOCIIC BBHITTOJIHCHHSI M 3aIIIMTHI BCEX

PETYCMOTPEHHBIX pabouel MporpaMMoil MPaKTUUYECKUX 3aHATUH.

IIpakTHuyeckoe 3anaTHe Ne 4.,
CemuHapckoe 3aHsiTHE
(2 yaca)

1. Ienp 3ansatus: OOCyXIeHUE MaTepUATIOB HAYYHBIX CTaTed, BHIOPAHHBIX
MarucTpaHTaMM M3 JKYPHaJOB METAJUIOBEIUECKOTO HAINPABICHUS Ha TEMY
«Dusnueckas Npupoa CTaTHYECKOro 1e(popMamOHHOTO CTAPEHUS CTaIN.

2. Ilinan npakTUYECKOro 3aHATUS

2.1. KOHTpOJIb TOTOBHOCTH CTYJAEHTOB K 3aHATHUIO OIPENEHSAETCA IIyTEM
BBIOOPOYHOTO OMpOCa U MO MPEABSBICHUIO OQPOPMICHHON KOHTPOJIBbHO-KYpPCOBOMU
paboThl, COTIIACHO BBIJAHHOW TEMAaTHKE.

2.2. KpaTkoe H3I0KEHUE CTYJIECHTAMHU COJEpKaHUs HAy4HBIX CTaTed B

COOTBCTCTBHH C 3apaHCC OIMPCACICHHBIM aJIFTOPUTMOM aHAJIK3aA.
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2.3. Obcyxnenne M3JI0)KEHHOTO MaTepHala ¢ MPUBJICYCHUEM CBEIECHUHN U3
TEOPUU 10 COOTBETCTBYIOIIKM pa3zesiaM AUCLHUIIINHBL.
2.4. IlogBeieHNE UTOTOB 3aHATHS.

3. Meroauyeckue ykKazaHWs K IPOBEACHUIO 3aHATUS  (BBIIIOJIHEHHE
KOHTPOJIbHO-KYpCOBOW PaOOThl M M3YUYEHHE OTAEIbHBIX pa3/ieioB JUCIUIUIMHBI B
COOTBETCTBUM C METOJMYECKUMH YyKa3aHUSIMU IO CaMOCTOATEIbHON padore
CTYJICHTOB).

4. KoHTposbHBIE MEpONpUITHS - caadya OGOPMIIEHHON B COOTBETCTBUU C
TpeOOBAHUAMHU Kaeapbl KOHTPOJIbHO-KYpPCOBOM pabOThl B KOHLE MPAKTHYECKOTO
3aHATHUS.

5. Jlonyck K MpPOMEXYTOYHOW aTTeCTaluu (3a4eTy) MPOU3BOAMUTCS TOJBKO
IIOCJIE BBINOJHEHUS W 3alIUThl BCEX MPEIyCMOTPEHHBIX padodeil nprpaMMmon

IMPAaKTHYCCKUX 3aHATHU.

IIpakTuyeckoe 3ausitue Ne S.
CemuHapckoe 3aHsiTHE
(2 yaca)

1. Ilenp 3ansatus: OOCyXIeHUE MaTepUAIOB HAYYHBIX CTaTed, BHIOpaHHBIX
MAaruCTpaHTaMM M3 JKYPHAJOB METAJUIOBEIYECKOTO HAINPABICHUS Ha TEMY
«I3MeHeHne MeXaHMYEeCKUX CBOMCTB CTAJIM IPU J€(OPMAITUOHHOM CTapEHUI.

2. Iliian npakTUYECKOTO 3aHATHUS

2.1. KOHTpOJIb TOTOBHOCTH CTYJEHTOB K 3aHATHIO OIpPENEHSAETCA IyTeM
BBIOOPOYHOIO ONpOCa U MO MPEAbSBICHUIO OQPOPMIEHHON KOHTPOJBbHO-KYpPCOBOU
paboThI, COTIACHO BBIIAHHOW TEMAaTHUKe.

2.2. KpaTkoe H3II0)KEHUE CTYJIECHTAMHU COJEpKaHWs HAy4HBIX CTaTed B
COOTBETCTBMHM C 3apaHee ONPEICICHHBIM aITOPUTMOM aHAJIN3A.

2.3. O6cyxneHne U3JI0KEHHOTO MaTepuaia ¢ MPUBJICYEHUEM CBEJACHUN U3
TEOPHUU IO COOTBETCTBYIOIINUM Pa3AeIaM AUCLHUIIIINHEIL.

2.4. IlonBeneHne UTOrOB 3aHATHSA.
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3. Meroauueckre yKazaHUsi K [POBEICHHUIO 3aHATUSA  (BBIIIOJTHEHUE
KOHTPOJIbHO-KYpCOBOW PabOThl M HM3YUYEHHE OTAEIbHBIX Pa3/IeloB IAUCLMILIMHBI B
COOTBETCTBUM C METOJMYECKUMH YyKa3aHUSIMU IO CaMOCTOATEIbHON pabore
CTYJICHTOB).

4. KoHTposibHBIE MEPONpPUATHS - cadya OPOPMIIECHHONM B COOTBETCTBUU C
TpeOOBAHUAMHU Kadeapbl KOHTPOJIbHO-KYpPCOBOM pabOThl B KOHLE MPAKTHYECKOrO
3aHATHS.

5. Jlonyck K MpPOMEXYTOYHOW aTTeCTalluu (3a4eTy) MPOU3BOAMUTCS TOJBKO
NOCJI€ BBINIOJHEHUS W 3alIUThl BCEX MPEIyCMOTPEHHBIX padodeil mnprpamMMmon

IMPAaKTHYCCKUX 3aHATHUI.

IIpakTHuyeckoe 3anaTHE Ne 6.
CemuHapckoe 3aHsiTHE
(2 yaca)

1. Henp 3ansatus: OOCyxJIeHHE MaTepUalOB HAyYHBIX CTaTeil, BRIOpAHHBIX
MarucTpaHTaMM U3 JKYpPHaJOB METAJUIOBEIUECKOTO HAMPABJIECHUS Ha TEMY
«/IucaokanmoHHble MEXaHU3MbI YIIPOUHEHHS CTAIINY.

2. I1naH MpakTHYECKOrO 3aHATHS

2.1. KOHTpoJIb TOTOBHOCTH CTYJEHTOB K 3aHSTHUIO OIpPEAEHSAETCA IMyTeEM
BBIOOPOYHOI'O OMpPOCa W MO MNPEIBABICHUIO O(GOPMIEHHOW KOHTPOJIBHO-KYPCOBOM
paboThI, COTJIACHO BBIJIAHHOW TEMaTHKE.

2.2. Kparkoe H3J0KE€HUE CTYyJEHTaMHU COJEp>KaHWsS Hay4yHbIX cTaTe B
COOTBETCTBHH C 3apaHEE OMPEAEIICHHBIM aITOPUTMOM aHAIU3a.

2.3. OOcyx/IeHne U3II0KEHHOT0 MaTepuaia ¢ MPUBJICYCHUEM CBEIACHHUM U3
TEOPUHU 10 COOTBETCTBYIOIIUM pa3jiejaM AUCIUILIUHBI.

2.4. IlonBeieHUE UTOTOB 3aHATHS.

3. Meroauyeckue yKazaHWs K TNPOBEJACHUIO 3aHATHS  (BBIIIOJIHEHHE
KOHTPOJIbHO-KYPCOBOM paOOThl W M3YYEHUE OTIEIbHBIX DPA3AEIIOB JUCUUIUIMHBI B
COOTBETCTBHUM C METOJMYECKUMH YyKa3aHUSIMU TI0 CaMOCTOATEIbHON pabore
CTYJCHTOB).

14



4. KoHTposbHBIE MEpPONPUATHS - caadya OPOPMIEHHON B COOTBETCTBUHU C
TpeOoBaHUAMHU Kadeapbl KOHTPOJIbHO-KYpCOBOW pabOThl B KOHIIE MPaKTUYECKOIO
3AHATUS.

5. Jlomyck K NpOMEXKYTOYHOM arTrecTtaluu (3a4eTy) MPOU3BOJAMUTCS TOJIBKO
[OCJIE BBINOJHEHUS M 3alIUThl BCEX MPEAYCMOTPEHHBIX pabodeil mprpammon

IIPAKTUYECKUX 3aAHATUU.

15



