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nOBE)l.EHME HECTAI>l1JIhHhI X MATEPI1A.llO B n pl1 l(I1KJII1l[ECKOM C)l.Bl1r E 

Hsyuaemcs uecmabunenocme noeeoeuun u amepuanoe npu npocmou IIUKJlUtlecKOM C081l2e, onucueaeuas fi
 

pauxax 3HOOXp OlIHOii meopuu ney npyeocmu on« «oueunux aediopuauuii.
 

A BTOp bl npe.ll.CTaBJICHHOH. rry6 .'1HKa~m1 B pafi cre [1] npe,n,JIO)KI1JIl1 HOBbl tl n onxon K nocrpocuuio 

annox pou uoa 'reop n n neyrtpy r ocru, )"-II1TbIBaIO u~e H KOHeq HblC .n:e<popMa~ l-·m . B [2J OhlJI npencrasnea 

0630P pC3yJIbTaTOB, nony -reanu x aar opasrn B pasncax n aim or o nonxona. B nacr osuiea pafiore H3y'la
eTCSI HeCTa6 HJlbHOCTb n OBe.n:eHI-UI MaTepHaJlOB n pn l {HKJlMl leCKOM CHMMeTp I11.JHOM n arpy scemnt. 

Bonpocu UHKJIHl leCKHX aarpyace rrua, KaK H3BeCTlIo , I1rpa IOT Ba)KHY'0 porn, npa ouenxe 
npOqHOCTHblX CBOHCTB MaTCpl1aJlOB. D O,1J.po6HbIH aHaJIH3 3epepCKTOB UHKll I1l.:JeCKOrO Har pY)KeHl1JI npu 

MaJlblX .n:eC!lopMaUl1l1X OhlJl npOBe,1J.eH, nanp na cp, B. B. MOCKBI1THHblM [3], A . fT. Fycetucoau x [4], 
P. A. BacHHblM [5]. fTPH KOHe4H 1>IX)Ke neepop MaI~I15l.X 3TOT sonpoc rrOJlHI1MaeTCJI 3HaQl1TCJlbHO pexc. 

C penn npoxnx OTMeTHM JHIIlI!> pao ory [6] , B KOTOpOH 6blJlU 113Y' leHa HeCTa6 HJIbHOCTb psna MaTepHa

nOB n p n UI1KllH 'leCKI1X HarpYiKCHl1l1X. Oznraxo Kl1l1eTI1Ka pa3BHTl-!lI Hanp Sl)KCHHH B 3TOM HCCJIe,L{OBa

HHI1 61>IJla OCBeLUeHa n OBepXHoCTHO. 

B n pe;rJ,CTaBJI5IeMOH pa6 0TC OCHOBHOfl BapHUHT JII.n:OXp OHHOH r copa u Hcy n py r oCTI1, YQI1TblBaIO

LUHH KOHeI.JllbiC nerhopaauu n [1, 2], n pennaraercs B311Tb B an n e: 

u , ( " 1 , )ex. '!0 + 0 Ir [= 2G u +- - Ir [r , 
g +ex. 

, 
e =D, O =QQT , 

c o • 

s ::=S + SO - O E, 0=0 + 0 0 - Q0 , (1 ) 

- o E ::= 0 (Ir I,I"Jr I . r ::= f. (1- «) 2G' ; , '! = tII 

3,1J.eCb B 6e3hlH,1J.eKCII0t'i ¢ o p Me 3an HCI1 TeH30pOB np I1 H~TO , -rro r - anano r .n:c<popMaUI10HHOrO npe

.n.CJIa TCKYQeCTl1; g - auanor K03 epepl1Ul1CIITa y npo-menaa; G - MO,n,yJlb cziaara ; K - 06b eMllblH 

MO.n.YJIb; Ia i= ~ - uo p a a TeH30pa a; E - TeH30p ,1J.eepopMaUHH; ° - TCH30P l-Iarrp>I)KeHI1H; 

o - CIll1H; Q - oprorouarn.auk TeH30p rtosopora; D - TeH30p CKo pOCTeH .n:e epopMa~ l1 l1 . Ilpa 

1 1
31'01'.1 .n:onOJlHlfTCJIbHO rro n araerca, QTO D ::= (L + LT )/2 , L = FF - , Q =F u.. , TO ecrs CnpaBe,1J.JII1BO 

non ap aoe Pa3JlOlKCHI1C oprorouans n or o TeH30pa rrosopor a; F - rpanneur ,D,ecpOpMaUI1H; L - rpa
.n:I1CHT CKopOCTeH ,1J.c epo p MaUHI1; U - rtpasuti TeH30p y JII1HeHl1S1 . 

Han6 0JIee npocr un TeCTOM, rr03BOJI ~IO LUHM Bbl 51 BI1Tb 3ep <peKTbl , B03Hn KaIOLUI1e n p u Y4eTe KO

s e-mux ,n,eepOpMaUI1H, lIBJIHeTC5I sanau a 0 np OCTOM c.n:B11Te n pu saztaauux CKOpOCTlIX .n:eep o pMa U ~I ~i. 

xorna peannayer ca )KeCTKOe CI1MMeTpH l lHoe na rpyaceaue. Ilo ypaBHCl-Il151M ( I) 6 bJJlH npoaenenu pac \ 
4eTbI npa ex. =1, 2G ::= ] , g ::= 9 , D12 =1, D =D ::= D ::= 0 . Jt!cCJle,1J.OBaJlOCb KaK MOHOTOHHOC, TaK H 11 22 33 

UI1Kll Hlf CCKo e ,1J.e¢Op~1HpOB aH l1e npa rpex pa3JIWIHbiX aMWlI1ry.n.ax ,1J.c epopMaU ~II1: IEl ~ I:s; 0, 5 ; \ 
IE121:s; 2, 0 H Ie12 1:s; 5,0 . Ha p HC. I n pa aen eu x apaxr ep pa3BI1Tl1l1 HanpSl)KeHHH rtpn MOHOTOHHOM ne

CPOp\ lHpOBaIl I1H c.n:BHrOM. 
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Ha pac, 2 l1306pa)l{CHbI YCTa HOBl1 BIIIHeC}! nermr rl1CTCp e3l1Ca HanpmKeH I1H npa UH KJ1 H'ICCKOM 

J\eepopMHpOBaHl-iH. 

Axmnaryna C.LI.BHrOBhIX .n.cepOpMaUI1H .n.J1}! 

C.fl)' 4 W1, 11300pa)l{eHIlOr O aa prrc. 2, a, COOTBCTCT a 
, , ,

••j j--- _._--! 
ay er Y4acTKY p OCTa OCCBbIX Harrp }!)I{CHl1 H ua , . , 

...t.-- ~- i.. ....KpHBOH MOHOTOHHo r o ;J,eqlopM HpO BaH H Sl ; na pHC. 
. : .:._--- . ~ _ - .~ ._-_.. :--- --_..~ : --..- ~ - - - - - - -2, 6 - Y~IaCTKY aaxana CH!D I(e HH Sl 0 ) I ; HU PI1C. :;, : , .
 

. . . _.. - .~ ... . - - _ .~ .. ----- - ~ . .. -.- -. ; ---- _.. ~ . --_. . . . :. . .. . , . ~- ---- . .
2, (3 - MOMeHry pesxoro cnana OCCBoro 
0 6 

/ ~ ~ j . 
HaOp}!)I{CHI1S1. · · - · /· · ~ - - - - - - - · r - · · _ · - - · r · · · · · - - - 1 - -----.;- ; ---~- - -

···f . ~ _-; ~ _ ~ _ . _ ~ . ·· · · · i· _ · · · _ · · ~ · · _ - - -Ilony-reaasre pesynsr arsr, a a OCPBhl H 0 : 

B3rJU1Jl , HCOObl ' lHbl. Onuaxo, 0 6 paTHBUl l1Cb K pa //~·< · [ · · · · · · + · · · · · · · j· · ·-- · · · : · ·· · · · · ·\ · · · · ·· -- i · · · · ··· 
fior e A capo [7], B KOTOpOH OH aHaJlH3 11p y eT p e 

ansnoe n OBe.n.CHHC ofipaauoa III1MOIlI1Ka, MOjKHO o 1 : t~:;::::J=J •••J , 
YB\1JleTh, 4 1'0 cyiuecrsycr, 110 MlIeHHfO Acapo, 

00 C; 2 rpa 'rnna Ul-II<J1H'leCKHX npenem.nux KpHBhlX 

1 () «tranpsoxea ae- nethopa auan». Acapo Ha3B ,UI 
P H C. 1. KH HeTHKa Harrp5DKem iH rrp n ne

3TOT 3ep<pCKT ynpo-ntenaesr 1, II 11 1lI THnOE (na 
<pOpMHp Ol3amm ClJ.BHr OM: 1 - 0'12 ; 2 - 0'11 

p HC. 5 cxeMaTH4eCKH npaseneaa rpaepl1KU IlOBe

fO .!I.eHI1S1 m norer u-recxoro MaTepUaJTU Acapo). 
'H O'ICB\1JlHO IIC COMHCHHo e CXO;lCTBO C pac-rer rru uu KpHBbl MH na puc, 2. O TMeTHM , lITO II o nblTKH 

1- re opera uecrcoro Ol lHCa HI1S1 OOBe.ne HH5I xrarepaana Acapo 0 1>1 J1 11 cn en aa u paaee ApynlMI1 accnenosa

TeJl Sl MI1: P. A . APYTfOHSlH [8] a a o c x o s e aHaJI l13a OnblTO B ua ofipasu ax Me.ul1, npa uren I( B b IBO~ 0 

e TOM, 41'0 HOBblC 3q>epCKTbl B0 3J1HKaJOT 113- 3a BnJUlHHSI MH/CpOHanpIDl{eHHH ua UHKJlHlfeCKOe n oaen ena 

f1 /IccTa6HJl bHbIX MaTepHaJIOB ; OAHU H3 MaTCp l1aJTOB A c ap o 6 blJ1 Onl1CaH B paficre [9] n a OCHOBe ABYX 

nOBepxHo cTH OH reo pan l1J1aCTH' IHOCTH C nepexpecra snnr CB}!3.S1M H. TaKHM ofipaaora, npennaraera aa 

reo p a s c noco fin a o n u c art, T PY,L~H O epl1KCHPYCMblC TeOpeTl1'·ICCKH } (p¢ eKT bl lllIKJIl1'ICCKOro cn a a r o s o r o 

Aeql o pM Hp OBa HH$l o e3 rrpHBJIelICHH.SI ;l0I10 JIHHTeJl bHhLX ¢ eH OMeHOJIO rl14eCKllx cOOOpfi)l{e ~II1H . 

a ll 

::t••·••••••; •• ; · .)~~;?cf±?: ? 
U I ···T><(.····:····;·····;>.>·/ ,······,,·· , 
·C2 ·· · / .. · · · ; · ··· ···:· · · ·;:;./:·· · · ·· ~ · · ·· · ·:-·· · · · f· · · · ··[· .... 

·Q3I/~p"~f· · ~ · · · · · · i · ·· · ·· j · ·· · · · j··· ·· · +- · ·· · · "· " "·" 
.() .~ 5 ·0 l ·0 3 -0.2 ·0.1 0.1 0 2 0.3 0 4 e12 

a 6 

6 

P !of C. 2. KHHeTHKa Ha rrplDKeHI1H n p u UHKnII4eCKOM llC<pOpl'vlflpOBaHI1Il : 

a - !e12 1 < 0,5 ; 6 -IEJ2 I < 2, 0 ; (3 - JE12 1 < 5,0 
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Flpasenex CLUe O,llHY HJlJllOCTpaUHlo B03MOjKHO

(J	 cr eii TeOpHI1. B p afior e [10] 6bl110 o fi u ap y sce uo, 'lT O 

npn UI1KJIH4CCKOM CJl.BHre B03HHKalOT ocessie ne
tPop MaUlH1, xoropue nerrpepuaao B03paCTalOT B sa
BMCHMocnr 01' pocra '-lHCJIa UHKJIOB .nCqJOpMHpOBa

t1HlI . llpOCTCiiW HH napnairr npe.nJIO)KCHHOH auure 
3HJl.OXPOHH0 I1 TCOpHH (1) otiecrte-uraaer B03HHKHO

BCHHe oces s rx .n.ecpOp Mau.HH npu HHKJIHyeCKOM na
rpyscea ua , npH4CM, 4'1'0 HHTep eCHO, oceaue nedrop
MaUHI1 coxpaasior 3HaK, onuaxo npenensirue 3Ha4e

HH5I .n.eepopMaUHl-1 ocraror cn nOCTOllHHbIMH. B CB1I3H 

C 3THM npean oaorv He6 0JIh lliOe yrO' /HCHHC Mepbl 

,llCepOpMalLHH, xor opoe o n HCbIBaCT YKaJaHHbJe B l lO] 
3<PQ>eKThI H KonH4eCTBCHHO. 

nYCTbP If C. 3. Cxeuanrs ecxae ,UHarpaMMbl 

ra nor ertruecxoro MaTcp uarra Acapo 
E =k(A,ID)) D. (2) 

B l laCTHOCTH, MO)KHO (Ami n p OCTOTbl ) npcztnoaorrs 

~ =(Go + Gt I8 /) D. 
OrMeTl1M, 'ITO B pa6 0 TC [11J 6hIJl a npC,QJIO)KeHa annpOKCI1MaUHOIIHM epo p MyJla =C N~ , m e N e l 1 

411CJIO UI1KJIOB, a C 11 13 - napaMeTphl MaTcp mUla. A HaJIOrWIHhlH PC3YJIhTaT cn enycr H H3 (2). Ha 

puc. 4 npaaeneu xapaxrep B03paCTaUI1H MaK

CI1MaJIbHhlX ocessrx .necPopMaUI1H c~ax 01' 
r:max 

11 

tIl1CJIa UI1KJIOB N npa iKCCTKOM UHKJIH4CCKOM 

c.nBHrO BOM aa rpyacean«: =±I , =1; DI 2 ao 
al = 0,0 1. 

BbJBO~hl. PCWCHI1H npasenemrstx npo

CTCHUIHX 3a)J.a' ! UHKJIWtecKoro .neepOPMHPO

BaHI1H n OKa3bIBaIOT, -rro npennaraeaas Teo 

pas cnocofiua onacsraar s pan TOHKHX 3q)
<pCKTOB sroporo nopaznca. 

3 a MCQa ll ltc. OPI1 nOCTaHOBKC 11 peure

HHH sanau CJIO)K!loro t1arpy)KCHWI neo fixo 
5 10 15 35	 40 45 N.nHMO 4eTKO CepOp My JIHpOBaTb x ap axrep san a

HHlI r pana eirra .uC(pOpMaUHH F , ero aa-tans P Ii C. 4. KHHenlK3 MaKCHMa:l bHbIX oceaux zre

HbI X 3Ha 4e HHH H cooreercrsy iouiero evy op  <p opMaUl1tl npn Ul1Kl 111'IeCKOM HarpYlKeH JlH 

TOrOHaJIhHO r O TeH30pa n osopora Q . Bee 

asunenpaaencnuue npavepu naxonarca B xnacce, sorna 

sill fJ
F = [;~ ~ k~2 ~] , Q = [~:~~ cos fJ 

o 0	 0 ok33 

kll (O)=k22(O) =k33(O)= 1. 

A BTopaMH 113Y4eHbi Ii fion ee o fi ume (l)o p Mbl 3a.uaHI151 TCH30p a rpanaeura .neq)OpMaUHH H oproro

t1aJIbHOrO TeH30 p a n o s o p ora. 
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UI3H 

eps: Patioma 6blnOJIHeHa npu no ooepocxe Poccuiicxozo cDoJioa cDYHOQMentnQJIb/lblX HCCJle0 06Qf/ll ii (ep aum 05-01-00169). 

:J 0] 
Il ocntynuna 14.09.2006 z. 

(2 ) 

rrs vnx 539.4 

Jl. 10. Fpueopsee, O. B. Ilamnuua, A. H. Lllauuui; 

o PACqETE nPE)J.EJlbHhlX IlJlA CHlqECKMX)J.E<1JOPMAUHM 
B 30 HE vrJlOBOr O BhIPE3A 

- a 
lJa npuuepe saoas 06 OOHOOCHOM p aCm51JICeHUU 1jWlllII Op U'I eCKUX U nROCKIIX 06pa 31jOa C YZH0 6b lM li eupe
3 aM ll paccuampueaemcn nooxoo K onpeoeneuuio nnacmunecxux o erjJop M al/ Uli B oxpecrnuacmu eeptuuuu 
y<'Jl06 0Z 0 eupesa. Jlpu pacueme meno otipasua npeononaeaemcst cocmaeuuu : u amepuas a 1j~1 0M ynpyeo
nnacnnotecsuu, HO e u anoii otinacmu, 6 oxpecmnocmu ocotiou I1W 'I KU - eepuiunu eu pesa , u amepuan C'I lI 

maemcsi»cecmxonnacmuuecuuu, «mo noseonnem peanusoeams «ucneuno-aeanumunecsuii nooxoo K onpe
OeJIeHlIIO noneii o eq;op M a 1jllU. 

DPH rn aCTHllCCKOM TelleHiUl B OKpeCTIl OCTH ..
 

yrJlO BOH TOqKH n erpop v au a« H Han pSDKeHlUl pa c- ,

I 

npenenenu xpatia e Heo,nHOp O)J,HO. ,I(JJS! nOJlS! na

npSDKeHHlr H ,!J,e¢ opMaUHH yrJIOBaJI TOYKa Sl BJlSl eT

vnpyronnacr w-eckoe TeJlO CSI OC06 0H, TO ecr t, npeaensaue 3HalfeHHSl TeH30 


pOB n o Pa3JlHllHbIM nartpaaneanaa He COBna,nmOT.
 
. Y Onpeneneuae nona ,!J,e¢ opMaUIi H qHCJleH


HblMll MeTO,!J,aMH npaaozurr K 3HaqHTCJlbHbiM Ma


TeMaTHqe CKHM Tpy ,nHOCTHM, TaK KaK onepauas
 

cnpeneneuax TeH30pa ~e¢opMaUHH sxmo-raer B
 / 

cefix OnepaI.(HIO ,nH¢ <jlep HUHpOBaHHSI rtep ev e

mCHHH no n pOCTpaHCTBeHHblM nepeMeHHblM. 

PaCCMOTpHM OKpeCTlfOCTb aepunn ru yffIOBO

r o Bblpe3a, rne MaTepHaJI .IIBJUleTCSI ~eaJI bH b l M
 

JKeCTKOnJlaCTHqeCKHM. 31)' o fin acrs 6y,!J,eM n pen 


CTaBJISlTb KaK cynepanesietrr (p HC. 1). )KecTKo 


nnacra x ecxas 06JlaCTb COCTOHT H3 npsxoyr ons


HblX Tpe yrOJlbHHKOB ABC, AB C ' H EAE ~ B K01'O

I 

psrx peaJIH3yeTcSI on aop ozuto e aanpsacenaoe co  I I
CTOSl HHe, H n syx seep oa n HHHH CKOJlb)£(eHHSI BAE , , , , , , , , , , 
H B 'AE'. Tpaaausr nu pesa AC H AC' npennona

P 11 C. 1. Cxeu a Han p .IIlKeHI IOr o cocrosanx B oxperalOTCSI npSlMOJlHHeHHbIMH Ii CBo60t/,HbIMH 0 Ha
CTH OCT H sup aa

npSlJKeHHH, noarosty B ABC 11 ABC ' n ep aoe 

rnasnoe I1anpIDKeHHe 0"1 paaao 2k H aan pasn e-

HO aa ons cB06 o,!J,HbIX noaepxnocr eii. 

Fpaaa-nrsre YCJ10BHSI aa CBEE 'B'C ' on pen en mor cs COf JlaCHO [ J]. 0 6 03Haq l1M 3<1 f3 y rOJJ HaKJIO

na xacar e bHOH. K a - JIHHHH CKOJlbm eHHSI , O1'CllHTbiBaeM bl H. B xpar-iatuue» aanpaan eu na OT OCH X. 

16 1 

)f(e c TKonn a CH1y eCKOe r eno 


