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Ha OCHOBaHHH ~OpMyn rrpeo6pa30BaHHH ~nH KOMITOHeHT 

H:Mrrym.ca B 3TOM cnyqae 6y~eM HMeTi.: 

dpx=dp~y, dp = dp* dp = dp* y y , z z 

H d3p d 3p*y , 

2 -Y2-
r~e y = ( 1 - f3 ) ·• 

'/4/ 

/5/ 

- 0TCIO~a MO>KHO 3aKn10tiHTh, 'ITO_,ll;nH·TOrO,'IT06hiBhiiTOn-

HHnOCh HJBeCTHOe paBeHCTBO ·' 

3 3 
d 3 p d p *y = d p * 

.E (E* + f3p; )y E* /6/ 

He06XO,ll;HMO, 'IT06hi B K* -CHCTeMe X - KOMITOHeHTa HM

rrynnca OTMe'leHHoro MaTepHanhHoro Tena 61.ma paB~a Hynro 

(p: =~OJ. AHanorH'IHhiM o6pa3oM paccMaTpHBaH CHCTeMhl 

OTC'IeTa, ,ll;BH:>K~HeCH OTHOCHTenhHO K* B HanpaBneHHHX 

O*Y* H O*Z*,6y.D:eM HMeTh p* = p* := 0. 
. y z 

·. Ho :rrony'leHHhiH pe3ynhTaT·03Ha'laeT,I'ITO B .K*,..cHcTeMe 

3HeprHH ~aHHoro Ma TepHanhHOro Tena .ri:o.irnnia orrpe.IJ:eiiHThCH 

ero 3HeprHeH ITOKOH fi<=m, T.e. Teno ~On:>KHO ITOKOHTbCH. 

. ;J>aCCMOTpHM Terreph o6~HH cnyqa:ii ,ll;BH:>KeHHH:CHCTeMbl: .. 

K ~THOCH~enhHO K*, KOr.D:a f3 x, f3y' .. ~· H ·f3z 1- ~.. · ~ 
Mo:>KHO nH YTBep~aTh, 'ITO H B 3TOM cnyqae coxpaH~

eTCH paBeHCTBO /6/ 
. d 3~ . d 3p* 
- = -----? 

E ·m 

. O~HaKO rrpe:>K~e 'leM OTBeTHTi.' Ha rrocTaBiieHHhiH :i:s'orrpoc, Mhl 

~OIDKH~I ,ll;aTh OTBeT Ha ,,ll;pyro:ii BOrrpoc: KaK Bhipi:>K'8.eTCH 

B ~aHHO.M cnyqae BenHl.J:HHa. d 3p. qepe3 BeKTOpa 01 P xi 

0 2 p X. H O 3 p X. ? 
l . . l 

EcnH, KaK H Bhime, Mhi rrono>KHM !lJopManhHO, 'ITO 

3 ~ . 
. d. ~p '"' olpxo2pyu3 Pz' /7/ 

.,· 
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TO Ha OCHOBaHHH. !lJ()P·MY~··· ~peo6pa3oBaHHH ,ll;nH H~rrynhCa 
· H 3HeprHH 

-=#- ~, ~ -+1-+, ·, 
p = p _+ a[(y-1)(ap)_,+f3yE ], 

E = [E '·+ (3 (~p~')]y. 

rrony'IHM 

3 
_!__p_= 

E 

_,<: 

[y+ (a;a;+ a;':~~2.~~~~=1l-l ~;a~a;(~;:1/~~3 p* 
. ' 

. E*y '/8/ 

·r~e ax= f3x/ f3 H T.~. 
IIOCKOnhKy, KaK nerKO BH~eTh, Bhlpa:>KeHHe. 

2 3 (a.2a2+a2a2+. a2a2)(y-1)2+a2a2.a (y-1) 
X y ~ Z y z. X Y Z 

B 06~eM cnyqae 3aBe,ll;OMO He paBHO Hymo, TO Mhl ,ll;OIDKHhl 

3aKniOltHTh, .'ITO OTHOllieHHe d 3 p/ E He: HBnHeTCH nopeHU-

HHBapHaHTHOH BenH'IHHOH. ~ . 

2. YKa:>KeM Ha HCTOKH HeTO'IHOCTeii, KOTOphie B03HHKaiOT 

npH 'paCCMOTpeHHH. 3aTpOHYTOH rrpo6neMhl. 06bi'IHO nona

raroT, 'ITO B nro6o:ii CHCTeMe OTC'IeTa Bhipa:>KeJIHe ~nH 3neMeH.;. 

Ta. 4-o61.eMa HMeeT BH.D: /3/: O~HaKo 3To._He TaK. EcnH, 

CKa:>KeM, B.C06CTBeHHOH CHCTeMe OTC'IeTa 3neMeHT HHBa

pHaHTHOrO 4 ;_ 06'beMa ~eHCTBHTenhHOOnpe,ll;enHeTCH rrpOH 3Be

~eHHeM TOnhKO ,ll;HaroHanhHhiX .'3neMeHTOB 
•,/•'I) 

dV* = dp* dp* dp* dE*, 
X y ··• Z 

/9/ 

TO C TO'IKH 3peHHH rrpOH3BOnhHOH K'-CHCTeMblyKa3aHHaH 

BenH'IHHa 6y~eT ,ll;aMThCH Bhipa:>KeHHe.M 

0. 0 . 
. 1 Px ~- 1 Py' ol Pz ,, o1 'E 

dV1234= I o~px, 02 Py' B2pz·, 02 E 

03 p x.' 0 3 .P y ' 03 Pz' 0 3 E 

0 4 pic ' 0 4 Py ' B 4 P z' 0 4 E 

·. 

~ ... ·. 

;.;, dV*. 

/10/ 
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IlpH 3TOM ,IJ:JI.H 3JieMeHTa o6'beMa B HMITYJibCHOM npOCTpaH- _ 

CTB~ K ·-CHCTeMbl. dV 12~ COOTBeTCTBYIO~ero- d 3 p* 
6y,neM HMeTb - -

01 p X I 01 p y I 0 '[ p z. 

123 1 8 ;:; 
dV = 0 2 p x, 2 P y • 2 Pz /11/ 

o 3 P x ' o 3 P y ' o 3 Pz 

r,ne, HanpHMep, 

2 . 
01 p X = 01 p~ +a X (y- 1)01 p ~ '= [1 + a 2 (y-1)]dp* 

X X 

8
1 

p =a a (y-1) 8 1 p* =a a (y-l)dp* 
y yx x yx x 

H T.,n. 

0Tcro.na B caMOM o6~eM cJiy•me .Mbi ·Mo:>KeM noJiyqHTb cllop

MYJIY npeo6pa30BaHH.H BeJIHqHHbl dV 113 
, KOTOpa.H 6y,neT 

HMeTb BH,IJ: 

dV 123 =[dV123'+ R(a. dV423'+a dV143't-il dV124J]y, 
• /-' X • y. ' z . -.. /12/ 

Torp;a KaK c yqeTO~ /2/ 6y,neM 
. . 123. 123*. 3 
d v = d v y = d p *y • 

HMeTb, B qacTHOCTH, 

/12a/ 

IIpimJie~a1! 
E = E*y-; 

avt23 

. CHOBa. '•<t>opMyiiy npeo6pa30BaHH.H 

Haii.ne~- Terrepi., .qT_o., 

,IJ:JI.H 3HeprHH 

---
E 

d 3p~ -
.-

.. - /13/ E* . t. 

TaKHM o6pa3oM, npoBe,neHHoe paccMoTpeHHe noKa3aJIO, 

qTo npH crrenHaJibHOM Bbi6qpe 6ecK(metiHO MaJihlX BeK:ropOB 

0 k p X• H BeKTOpa p x. , iro)Imo rO~OpHTb 0 JIOpeHIJ;-HHBa-
1 1 • 

pHaHTHOCTH BeJIHqHHbl. OTHOIIIeHH.H 3JieMeHTa 06'beMa B HM-

ITYJibCHOM npocTpa_HCTBe K 3HeprHH. B TO :>Ke Bpe~.H aHaJiorHq

Hoe YTBep:>K,neHile OTHOCHTeJILHO BeJIHqHHhl d • pIE MO:>KeT 

6biTb C,IJ:eJiaHO TOJibKO B orpaHHqeHHbiX CJiyqa.HX H HCKJIIOqH

TeJI_b,HO B TOM :>Ke CMbiCJie, B KaKOM MbirOBOpHM, HanpHMep, 

Q6 HHBapHaHTHOCTH p y H p z IT pH OTHOCHTeJibHOM ,IJ:BH:>Ke-

HHH B,IJ:OJib OX • -

6. 
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