OnucaHue gedeKkroB
KpUCTanrin4eckou CTpykKTypbl B
paMKax TeoOpuu yrnpyroctu



B HacTosdwem pa3saene paccMmaTpmBalroTCcd 3a4aun, B
KOTOPbIX KOHLUEHTpaLUMo edPEKTOB CYMTAETCA Marlou, TO
eCTb MOXXHO npeanonaraTb, 4To AedekTbl 06pa3ytoT B
MaTpuue cnabbiii pacTBOp U UX B3aMOAeNCTBME Mano.

[ns pspa 3agay ygobHO BOCMNONb30BaTbCA MOAENbIO
CMIOLUHOW cpeabl 1 npeHebpeydb aeTansamu
KpUCTanmnmnyeckoro CTPOEHUs1 n3yyaemoro TBepgoro tena. B
3TOM CIyyae peLleHne MOXHO UCKaTb B pamMKax TEOpUM
YMPYrocTu.



OCHOBHbI€e NosfoXeHuns
MeXaHUKM CNJIOWHOM cpeAabl

I'IpM KOHTUHYalIbHOM ONMnMCaHnn Kpuctasjia NCXoaHbIM NOHATUNEM CJ1y>KaT BEKTOPbI
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Mpn pedopmaumm koopanHaTa TOUKM cpedbl NepemMeLatoTes: X, — X=x, +Ax
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9 = 8” = gxx + Syy -+ gzz — NokanbHas o6beMHast oTHoCUTENbHas
nedpopmauma — gunarauus.

AV =V, -0

OnpepneneHue: OCHOBHOW reOMETPUYECKON XapaKkTEPUCTMUKON
0edOpMNPOBAHHOIO COCTOSIHUSA cpedbl ABNSETCA CUMMETPUYHbLIN TEH30P

OTHOCUTENbHOU aedopmauunm .
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MycTb B cpene 3agaHa cMctema KoopamHar.

OnpegeneHue: NycTyy. — cuna, NpUIioXeHHas B Touke A, NpuHaanexalien
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eOVHUYHON nroLwagke, OpMeHTUPOBAHHYIO B COOTBETCTBUN C Hopmanﬁi) )
KOTOpas 1 3agaeT oOpueHTauuio nnowanku. TeH3op H@l;JIPFDKeHVIIZ

CBA3bIBaA€T OpUeHTauunto rnyiowaakm ¢ KOMrnoHeEHTaMn CUIbl.
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B cnyyae, ecnu TBepiioe TENO NoABEPXKEHO MMApPOCTaTUYECKOMY AaBIEHMIO,
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B ntob6om TeH30pe HanpsiKeHU MOXHO BbIAENUTb €ro rmapoCTaTUYECKYHO
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TeH30p-geBMaTop XxapakTepusyeT COBUIOBbIE HANPSXKEHUS B KpUcTanne

PacnpepnerneHue HanpsXeHUn B 0eCKOHEYHO Marnom arieMeHTe obbema



3aKkoH lNyka
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TeH3o0p kikﬂ Ha3blBAETCSl TEH30POM YNpPYrux Moaynen.
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I13oTponHaga KoHOeHCMPOBaHHAA
cpena

A~ —2G=0

T.e. ANS ONMCAHINS M3OTPOMHOM CPeabl HYKHO 6ce20 ABa MHaekca: A = 7b2 , G.
ee0 s wnnerea: £ 1
Miam = M0y.8,,, +G(6,8,,, +0,,0,)

3akoH 'yka ons n3oTponHom cpeabl NpUMeT BUA
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roe koadhdpuumeHt K =) +=( - Modynb 0GLEMHOIO CXaTus,

KoadopuumeHT G — Mmoaynb casura.



CBA3U pa3nMyHbIX
KO3 MPULIMEHTOB YNPYrocTun
M30TPOMHOU cpeabl:
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3AKOH I'YKA B OBOBLIEHHOM
BULE

CHayana paccMOTpUM CreaytoLmMe YyCnoBust:

- TemnepaTtypa NocTosiHHas U oaHOPOAHasA No obpasy;
- cpena N30TPomnHas;

- BHYTPEHHUNX AedeKkToB B cpefe HeT.

[TycTb F — cBOOOOHas aHeprusi cpenbl. [1o onpegeneHntio, HanpsiXxeHns B
cpene ecTb

JTtobon TeH30p oTHOCUTENBbHON AedopmMaLnmn MOXHO, Kak U TEH30p
Hanps»KeHUn, NpeacTaBuUTb B BUOE CYMMbIl TMOPOCTaTUYECKOU U
NeBNAHTHOW YacTewn:
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Pasnoxum gobasky kK cBO6OAHOW 3HEPrnK, 0OYCITOBIIEHHYIO
aedopmaumen, No manbiM CMELLEHNAM, TOYHEE N0 KBagparam
rmapocraTtuvyeckon U geBnaHTHOM YacTeun TeH3opa
OTHOCUTENbLHOW aedpopmaunm
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20e koagppuyueHms! G u K -KoaghbuuueHmabl pasroxeHusl.
B nanbHenwem mMbl ux byaem HasbiBaTb G — Moaynem caBura,
K — mogynem o0 beMHOro cxatusi
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CBOBOOHA OE®OPMALINSA!?

B npencraBneHHoM Buae 3akoHa ['yka He yyuTbiBaeTcs
BO3MOXXHOCTb BO3HUKHOBEHUSI c80600HOU deghopmauyuu, He

I'Ipl/lBO,El,FlLLI,GI7I K MOABJTIEHUIO HAMNPAXXEHUNA.



Taknm npumMmepom ABNSIETCA c80OOOHOE MEPMUYECKOE pacllupeHue.

bydem cuumampb HeOegbopMupo8aHHbLIM COCTOSIHUE Tena npu
OTCYTCTBMW BHELLHUX CUI1 NPU HeKoTopou Temnepatype T,. Ecnu Teno
HaxoauTcsa npu temnepatype T =T, , TO gaxe B OTCYTCTBUU BHELLHUX
cun oHo dyaet nedopMMpOBaHO B CBA3M C HANMMYNEM TEMMNOBOIO
pacLUnpeHuns.

[ToaTomy B pasnoxeHne csobogHown aHeprum F(T) 6yayT BXoaAUTb He
TONbKO KBagpaTUYHble, HO U JIMHEWHbIE NO TEH30PY AedopMaunm
YS1EHbI.

/3 KOMMOHEHT TEH30pa BTOPOTrO paHra ©ik MOXHO COCTaBUTb
BCEro TOSIbKO OAHY NIMHENHYIO CKaNsApHY BENUYNUHY — CYMMY €ro
ouaroHanbHbIX anemMeHToB ©j; . Janee, 6yaem npegnonaratb, YTo
KO3(PPULIMEHT Npn €. NponopLMoHaneH pasHoctu (T-7,). B aTux
NpeanonoXeHusx Ana cBod6oaHOMN SHEPTUN CUCTEMbI NOMYYNM:

F=F +G gik—%Biksu +§8121—KOL(T—TO)8H




OudppepeHumpya F no €, , NONYyYUM TEH30P HAMPAXKEHUN:

O == — = =—Ka (T -T,)8, + Ke;8, +2G[ lSiksllj
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[Tpy cBOOOAHOM TEMIOBOM pacLIMpeHnn Tena (npu

OTCYTCTBN BHELLUHNX CVIJ'I) BHYTPEHHWE HANPAXXEHNA
AOJDKHblI OTCYTCTBOBATD, T.€.
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ToyeyHble annaTaunoHHbIE
ne@eKThl

OnpeperneHHbln BUO TOYEYHbIX AeEKTOB KpuUcTanna takke, rno cyTtu,
SABNAETCA BHYTPEHHUMN LIEHTPaMKU aunaTtauum (pacwmpeHuns), HO
NoKanm3oBaHHbIMMW,

[Mpn ogHOPOOHOM NMPOCTPAHCTBEHHOM pacrnpeneneHnn Takmx
TOYEYHbIX AnnaTaunMoHHbIX OedeKToB, 9 MEKT nX BO3AENUCTBUA HA TENO
MOXET paccMaTpmBaTbCs MO aHarorMm ¢ TeNSIOBbIM PacLUMPEHUEM 1,
crnepoBaTternibHO, nod AencTBueM OedekToB Teno Takke aedpopMupyeTcs
6e3 BO3HMKHOBEHUS HANPSKEHUN.

CBobogHasa gedopmMalms BO3HUKAET TakKe U NPy BBEAEHUN TOYEYHbIX
nedekToB B TBEpAOE Tero: g’,k =G, — Kon S'k
l 1 a1

Gy = —KOL(T -T, )Sik + Ke,0, +2G| g, _%Sikgll - Kon,d,

n, — KOHUEHTpaLus 0edeKTOB, ® - ANNaTaLnOHHbI 06bem AedeKTOoB.



Obuwuu suo ypasHeHUU 8
abCcosltomHbIX CMelWeHUSIX.

PaccmMmoTpum ypaBHEHME TeOPUK YNPYrocTu C y4eToM OencTBus 4edpeKkToB Ha
PaCCTOAHUAX MEHbLUNX, YEM CpedHee paccTosHue Mexay oTaenbHbIMN
nedekrammn n’”3.

B YCJ10BUAX CTAaTUHECKOIro paBHOBECUA

3[ecb BEKTOP f; ONMCLIBAET NMOTHOCTb e
cun, aTeHsop Oj, cBsaA3aH ¢ aedo

BYHOLLMX Ha KpucTann o6beMHbIX
aunsamMm 3akoHom [yka.

[Mog f, noHMmatoTcs BHE
4YaCTHOCTU, 3TO MOTyT
nedekTos, BbIp

e CUnNbl, JENCTBYOLLME BHYTPU cpeabl, B
ITb CUINbI, AEACTBYIOLLME CO CTOPOHbI OTAENbHbIX
HMe AN KOTOPbIX Noka HamM He U3BECTHO.
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Onsa nonyyenunsa Buaa f nony4nm

ypaBHeHMEe B abCOSOTHbIX e = l oUt 4 aUk
CMeLLEeHNs ik o @Xk ox.
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[laHHOEe ypaBHeHMe A0MKHO peLllaTbCA COBMECTHO C
rPaHNYHbIMU YCNOBUAMMU, KOTOPbIE B TEOPUN YNPYrOCTY
CTaBATCS Ha rpaHuLe cpeabl.

OTMETUM, YTO rpaHMNYHbIE YCIOBUS B NMMHENHON TEOPUN
YNPYrocTu CTaBATCA Ha HegedopMUPOBaHHbIX rPaHNLAX.



CMelwlieERVIE ATOMOD b
KPUCTAITIMYECKOW PELLUETKE C
TOYHEYHBIMU OEOEKTAMW.
MSMEHEHWE OB bEMA.

cxoas ns ypaBHeHUs (*) n cyutas, YTo B paccmMaTpnuBaemMom
obnacTtu 06beMHbIE CUMbl PAaBHBLIMU HYIHO, NOSTYYUM:
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A. paccMoTpumM cny4dan 6eckoHe4YyHou cpeabl
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KoHcTaHTa A HasblBaeTCA MOLLHOCTbLIO AedoekTa.



vioviICRTRVIC UUDCIVIa VIoU I pPuUIIRuUvI
cpenbl, CBA3aHHOE C HaJlim4mnem
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aedekT npeactaensetT cobon 6-obpasHyd 0COBEHHOCTD.

OTHOCUTENIbHOE U3MEHEHMEe obbema Kpuctarsia.
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TOYEYHbIN AedPEKT B 6€CKOHEYHOU N30TPONHOW cpeae Bbi3bIBAET TOSbKO
COBUIOBOE CMELLEHME.



b. PaccmoTtpum criyyan KkoHe4YyHO20 TBepaoro tena pagmyca R
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3aKkoH ['yka ang paguanbHOW COCTaBNsAoLEN HAMPAXXeHUn
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Ob6Lee nameHeHne obbema Kpuctansa CoCTaBUT:

SV =8V, +5V, = 47A + ~ R0 = 41yA

OueHnM BKNag CMeLLEeHU, BbI3BaHHbIX CUNaMun K3obpaxeHns B UsMeHeHne
obbema kpuctanna.

KoadpdmumeHT lNyaccoHa 6 npyuHMMaeT 3HavyeHna B gmanasoHe 0 + 5
CoOTBETCTBEHHO, NOCTOSAHHAA Awenbu y NpUHMMaEeT 3Ha4YeHNA B
ananasoHe 3 + 1. Bo3bmem
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= BKIaZ cun n3obpakeHns cyLecTBeHeH
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OV, — HanpoTuB “pa3MasaH’ Nno BceMy oobemMy




