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' 1 2 ( 
B pa60TaX ' C<!lopMym1posaHa T. H. MOAeIlb I< a nIl 1'1 (j)ep:"H1-;.Y1LlKI"lt"

TI1 IK<l>H(/, Onl1CblsaKll4aA ycnOSI1A " eel<osoro paSHOBeCI1f1" Bpal!\alO14I1X

CA AAep M MaIlble OTI<IlOHeHMA Bl1bpa4Y10HHOrO 11 HeBI16pa4110HHoro 

Tl1na OT 3Toro COCTOAHMA. OHa RBJlACTCA o60G14eHI1CM MOAeIlI1 Ae
/

QlopMa4Y111 nosepXHOCTI1 <l>ePMI1 :1 .4/Ha Spall\alOll\Y1eCA AApa . B 4aCT

HOCTYI. MOACIlb 1<<l»K BOCnp0l13BOAI'IT 3KCnCpI1MeHTaIlbt~Oe 3HayeHYle 

3Hepr'Y1.1 rYlratlTCKorO KBilAPynOJlbHOro pe30H<3HCa npYl ManblX cnYl-

Hax H npeACKa3b1BaCT ero paCll\CnIlCHl1e Y13-3a apall\eHHR. 

l\eJ1b HaCTORll\ci'i pa60TbI - YYCCTb AI1CCl-1naTI1BtlblL CBoi'icTBa 

flACPHO~ MaTCpMI-1 11 npOBepl-1Tb, S KaKoi'i Mcpe BPwl!\~Hl1e SJlI-1ReT 

Ha 3iJTyxaHI1e KOIle6aHI1i'i AApa. 

HHTepec I< A<'lHHOi'i npo6neMe oyeSHACH: AI-1CCI1na4MA 3Heprl-1Y1 no

SCPXHOCTHblX Konc6aHI111 AApa I1rpaeT B<llKHYIO ponb B YCTi3HOSIleHI-1M 

TepMOAI1HaMl1yeCKOrO paSHOBeCI1R 11 CBfl3<'lHa L ycnoBI1RMM <l>OPMI1PO

SaHYlR KOMnaYHA-COCTOAHI-1M,06pa30SaS WI1XCA B pe3YIlbTaTe CTOilKHO

BeHI1A TAmCIlb1X MOHOS C AAPaMI1. TaKl1e COCTOAHYIA oGnuAalOT 3HaYI1

TCJlbHblMI1 yrJlOBWMI1 MOMCHTaMI1, 11 I1X xapaKTepl-1CTYlKI1 MorYT 3aMeTHO 
'1 ~IOT nl14aT bCA OT Toro, "ITO 11,,,eeT MCCTO npl1 '''ilI1bIX Lnl1HaX • OYe

BI1AllO, 4TU 1-1 B ycnoBI1RX pacnaA<'l BblCOKOCnl1HOBblX KOMnaYHA-corTCH

HI1i'i AI1CCl1naTI1BHblc ~apaKTepI-1CTI1KYI AAepHoro Bell\eCTsa I1rpa~T Bam
HYIO POJlb. 

B AaHHo~ pa60Tc ~4I1TaeTcR, 4TO Wl-1pl1Ha KOIle6aTCIlbHblX B036y*

AI!HI1i1 '~omCT 6blTb om-KaHa B paMI<<lX MaKpOCKOnl-1yeCKo.:1 MogcnYl 

npM6JlI1~eHH~M Y4CTOM I-1HTCrpana CTonKHoBeHI-1i'i B KI1HeTH4eCKOM 

ypaBH eH I-lYl AJlA !llYHK41-l11 pa cnpeACJleHI-1A I I I V'. I ) : 

,II 'JI :I,} I Zf' 
~ \ ~ -- I~ _,I_I U ------1 11)

,/I I I ,ix I ,-/ v OJ ,}x
I I A

I 

(1/ (!i II :!(ll v) I 1(I I . 
I ' I /1/ 

...>AL'L b J( 1 .1 - >HITCrpail CTonKltOBl'H.1l1. Yl-hlBIICillotC /1/ 3anl-1CaHO 

B Hl:llHt.!pl~q'lnLH<)li t..11Cll~MC OT( 41'T<I. UPoll!\olf'k;.tC":'CA C nocTOAliH0I1 

yrJlOBoi'i c.KopocrblO Ii. lJ - nlJ II! ! 11II-1,lJ I CP~I~lll,:;l C) nOJlA,2} - KY110

IIOBC 1('111 nOTel tUHrlJl; [II - Md e Cd IIYK/1UIiCl. I I' -. 3ayAA npOTOHa, 

Z - 411l.flU npOT DIIVB, A - Ql1CIl0 HYKJlOHOO; a • II - BeKTopHoe 
nOOYl3BCAeHI1e ,; 11 ,;. 

aT ypaBHeHMA /1/ OGW4HO nepcxoART K ypaBHCHYlRM rI1APOAI1HaMM

Y CCKOrO TYlnd, I1IHerpMPYR ero no CKOPOCTAM C pa3HblMYI BeCaMI-1. 

AnA 113Y4eHYlR KOnJle KTI1BHOro ABM*eHI1A He60JlbWO~ MYIlbTl-1n OJlb

HOCTM B MOACIlY1 K<l>IK MCnOJlb3yeTcA MeTO.q Bl1pMaIlbHblX TeopeM 

4aHAPaceKxapa .:) ' CJleAYA np04e,qype, O~tlOK B /1.2{ ROJ:lY4a€M 

,... 'nnl~tim,d Rlicmyt l 
leUHr.·U ~( ~ l~~Ll~,nll" , 

\_r- 11.... '<. ,'_ '.lit. 1 



ypaBHeH~H MOAen~ AnH KBaAPynonbH~X MOA B036Y~AeH~H 

BH3KO~ 	K~*: 
d -+ 

-[pu. x. dr [pu ud~ - ll . 2u
1 J I) 1j - t; j - 11 ij +

d t I ) 

3 .. 3 2 

+2 I CPk Up fp ukx dr+ :£ U.ilk J - U J 0, /21


kP.k=l 1 ) .k=1 I) IJ 

3 aUj aU i-)d nij 
+ I f (P k -- + P --)d r + 

dt 1 Jk a
k= 1 	 x kaX k 

3 

+2 :£ n p( f iEk nk +( ·ek llk · )=mf w w. I(1)dv dr . /3/


k C=1 J) 1 1 J 

3Aec~ BBeAeHbI CJleAYlOlI\~e 0603Ha4eH~H: n·· = f P d;. , P'-> ... ... 	 IJ IJ 1) 
= rn fWi Wj f (r, V , t )dv - KOMnOHeHTbI TeH30pa Aa Bne HI'IH; p·r. ... ) d -+ -+(-+) rn ... -+ ... - . = m l\r, v. t v - MaccosaFl nIlOT HOCTb ; u r , t = ~ f v l'(r, v, t) dv 
cpeAHHH CKOPOCTb HYKnOHOB ; Wi = Vi - U j ; (ijk _ () TeH30p neB~
4~B~T a ; eij - KOMnOHeHTbl TeH30pa Kyno HoBcKoi1 3Hepr~~; u ij -
KOMnOHeHT bI TeH 3 0pa nOBepXHOCT HO~ 3Hepnll,/61 . 11 . = 11 0 

r 

'I , 	 1) I) 
U - c peAHee n o n e. 

YpaBHeH&.1e 121, T. e. II B ~pl>1an ypaBHeH~H 3~nepa, cOBnaAaeT 
C npl'ISeAeHHblM B pa6oTax/ l ,2(YpaBHeH~e 13 1 /T B&.1p~an ypa BHeH~R 
AJlH TeH30pa AaBneH~HI OTn~4aeTCH OT ~cnonb30BaHHoro paHee 

4neHOM 	 B npaBO~ 4aCT~. 
AnH o~eHK~ ~HTerpana CTonKHOBeH~~ ~cnonb3yeM BeC bMa non y n Hp

Hoe -9 1 np~6n~)j(eH~e ~3 ~~3~4eCKO~ K~HeT~K~ 

I(f) '" - -;- (f - f 0) . 	 /41 

npeAnonaraH TeM caM~M, 4TO OT KIlOHeH~H OT paBHOBeCHO~ ~yHK~~ 1>1 

pacnpeAeIleH~R fo Manbl. B K~ HeT ~ 4eCKOH TeOpl'I H ra30B T - BpeMR 

CB?6oAHO ro n po5era, T = El v , r Ae P - An~H a c BoGoAHoro npo6 e ra, 
a v - cpeAHAR CKOPOCTb 4aC T I>1~ . CYlI\e CT BYIO T pa3n~4Hwe o~eHK~ 
BpeMeH~ T AnA RAepHOM MaTepl'I ~ /8- 1 1 / 

Mbi 6YAeM C41'1TaTb T napaMeT pOM, KOTOP~~ onpeAenReM Tal<, 

4To5b1 BocnpO~3BeCT ~ HaGnlOAae Mbie B 3Kcnep~MeHTe W~PI'I H bl rl'lr aH T 

CKoro KB aA PYnOIl b Horo pe30HaHca B OTcyTcTB~e Bpall\eH~H. 

CneAYA pa6oTaM / l'~/BaPb~ pyeM ypaBHeH~ R 121 ~ 131 1'1 nonY4aeM 


n~Heap~30BaHHble yp aBHeHI'IR, Onl'lC blBa lOlI\l'I e KB aAPy noIl bHble Konefia

H~R FlAe p B Te pMI'IH aX Konne KTI'IBH blX n e peMe HHblX vij / B ap~ a~ ~Fl Te H

30pa ~Hep~~~1 ~ " .. IBap~a~~Fl TeH30pa 0 .. I: 

.. 2 I) 	 3 . l J 

V. = T1 . + r! (1 - {) ) V - 2 U I ( V 
I,) I) i3 ij 13k k . j 


k= 1 


2 /),0. . 
IJ 

+ f'l.e + " 1Ij 	 151 
l J 	 I 

V . 	 V . 3
2 I,) ) . 1 1 

+f 71 ) - -71"ij v ~~ + ----::--2 ) - 2 n }. «( i 3k "kj j3k ki T ij /61 
a j a j k =1 

2 

3AeCb a i n =1,2,31 - nonyoc~ 3nn~nCOI'IAa, KOTOP~M annpOKC~M~

pyeTcH ~opMa nOBepXHOCT~ Bpall\alOlI\erOcH HApa B COCTOFlH~~ BeKOBoro 

paBHoBec~R, v F - CKOPOCTb ~epMI'I, V . = Vi J. + V .. • 


J1),.1 
4neHOM -~j ! T B I 6I Y41'1TblBae TCH ~3MeHeH~e TeH30pa AaBneH~~ 


6narOAapH CT OIlKHOBe HI'IAM HYKnOHO B. 


~1'I3.~4eCKI'I ~ / C M~cn KOnne KTI'I BHblX KOOPA~HaT Vi . j ~ "ij nOAPo6HO 

o5cY)!(AaeTCH B 1,2 H anOI~H l-1M Ton bKO , 4TO Ben~4~Hbl V B3a~MHO
i .j 

OAH 03H8 4HO CBH3aHw C H3MeHeH&.1 FlM l-1 KOMnOHeHT KBaAPynonbHOro MO


MeH Ta 3 a pR,Qa HAp a ~ MOMeHTa KOlll-1 4 eC TB a AB~l'<eH~H, BbI3BaHHbIM~ CMe

lI\e HI'IRMI'I 3neMeHTOB HeC~ I'IMaeMOH Cllept'l l'l -)K~AKOC T~. Hanp~Me~~ m(2, 0) = 
= - X(Vll + V2~ - 2~3 ) ' A I3 - \12. 1 - V1.2 ' n (V11 + V2~,x= "'; 5/" .Z e /4 rnA . 

p·AnR AAe p . ~MelOlI\~x aKCl'lanb HYIO CllO PMY B COCTOFlH~~ BeKoBoro paB

HOBeC I'IR (a l = a 2 ) , y paBHeHI'IFl K~m cYll\eCTBeHHo ynpOll\alOT c H. OH~ 

pa3AenRIOTCH Ha Tpl'l HecBR3aHH~e Me)KAY co6o~ C~CTeM~ ypaBHeH~~: 


al YpaBHeH~R, on~C~BalOlI\~e nynbca~~OHHble Kone6aH~H I~ -MoAa/ : 


" . " !1 . . 1 3g _ 1 g 

q = -4!1q -(fq + 2.", q = -q, .,,=--(7/ --.-q). Z =--(Z +_q).

1 2 1 2 K I 7 2 K I :-3.3 7 33 2K I 

3AeCb 


/71
2 Vi,j Vj .1

ql = VII +V22 -2V33 • q2= VI . 2 - V2,I' Zij = "ij + v F(-2- + -2-l , 
a a . ." = Z 11 	 -l Z 22 - 2Z 33' ) J 

51 YpaBHeH~R, on~C~BalOlI\~e Topo~AanbH~e Kone5aH~Fl Iy - MOAa/: 

ql 2 r! q2 - 2:Bql + 2 q 3 ' q2 ~ - 2!1Q I - 2:i3 q 2 + 2q4' 181 

q 3 2 !1 (2 q 4 - gq 2) -1- ( q 3 - {- q 1 ) , q 4 = 2!1 (gq I - 2 q 3 ) - +-(q 4 - ~ q 2) 

3,qeCb 

= V -V - V +V ~ J..(TT -71 + q) = " +Ji .III 1.1 2.2 ' q z 1. 2 2 . 1 ' q 3 2 II 22 g I , q4 12 2 q2 

BI YpaBHeH~R, on~C~Ba~~l-1e Kone Ga HI'I Fl oTp~~ aTenbHO~ c~rHaTYPbl 
l u - MOAaf : 

2 
V n ( 1 ~ 	 'J Va V 

~ 	 - · _~ r1.3 	 e - - c )(VI.:1 I V:l.! ) + 2nVl!.:1 v~{_'_1 ) Z 
f 2 I 2 13' 

ii i 
.J 	

a 3 
!l ~ 	 .. 

' J V:l. l! Vl!. :l V .. ::!U V - (I - t:'- ) (V I V2.3 I :! 	 ) - V - (-_ + --) + Z 
-.~ :.I , !J ~l . 2 f a~ a 2 23' 

1 3 

2 V V 
V - n (V V ) 2 (3. 1 1. 3

3. 1 	 - - 2 1. 3 + 3, 1 - v F --2- r --2- ) + ~1 3 ' 

e a) a
 3 

112 
 2 V 3.2 V2 .~V 3.2 - ;2 (VZ,3 + V3 .2 ) - v f (-Y- + --2-) + Z 23' 

a 1 a 3 

3 
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2 V2 3 V 2 1 V V
20 ( Z - v ( _ _' ~ _ 3,_ ) _Z ( Z - V 2(~ -+ --1:l» .

13 23 F 2 2 13 F 2 2 ' 

a 3 a 1 a 3 a 1 


2 V V 1 V V ,
Z = - 20(Z - ,v (~ + _ 3_.1 » - _ (Z _ v2 (~ .; _~» . 19123 13 F 2 2 T 23 F 2 2 

a a a a3 1 3 

B ypaBH eHH~X 171- /91 Hcnon b30BaH~ cneAy~~~e 0603Ha4eH~R : 

2 2 ~ 2 


e = 1-,a /a (a <a ). K = 3 - 2e ,
3 1 3 1
 

R_ rA 1I3 

g 2(1 _e 2)1I3v2/R2 ;}2 R2 '1_e 2 )2 /3

F ' -0 3 \ • 

0 2ai = a.~ = R2(1 _e2 )-1I3, ~ = g/2 _ + 0, 
2 2 2 -\

(1 = [ 3g - ' 4 n Ie + 40 t 6(1 - e ) 0 3 J " . 
o = 0 

2
«(1 - 2X B ), a = 0 -

a ({t - 2X B 3 ).o 11 11 3 0 3:1 .:1 

CKOPOCT b Bpa~eHHR n CBR3aHa C 3KcueHT p~cHTe T oM COOTHowe HHeM 

0 2 0 2 
= e 2 

«(1 _ 2XB ) . 
o 13 13 

15.61
(1i j , Bl ; - T. H. I-1HAeKCHbte Cl-1MBOllbi . KOTopble AIlR cct>epoHAOB Bblpa
*a~T C~ 4epe3 3ne Me HTapHble ct>YHKU~~ 3KCueHTpI-1C~TeT a ICM. / 1.21 I. 
X = 0 .0205 Z 2/A - napaMe Tp Aen~MOCT~, 

5b 1/2
0

0 
= ( ) b = 17M3 B, r 0 = 1, 2 ct>M. 

2mA r 2 o 
PeweH~e B~6paUI-10HHOrO T~na CM CTeMW /71 - / 91 ~~eM B BMA e 

iu t i a t
V . (t ) = e v.. (0), TT .. (t) = e TT . • (0) 

I, J 1. ; l J lJ 

C KOMnn eKCHWMM 4aCTOT a MM a . np H 3TOM nonY4 a e M cneAY~~Me xapaKTe
pMCTH4e C K~e yp a BHe H~R: 

al {3 - MOAa 
a 2( i 0 r + 1 )p,s ( 0, n ) = 0, 

3 i 2. 2 
Ff3 (a, 0 ) = 0' __ 0 2 _« (1 + 40 )0 _ 2. ( .1g., - (f - ...iQ) . 101 

T " t I\. K 

6 1 Y - MOAa 

a 2 F (a,fl ) .F ta , -O ) = O. 
 111/Y Y ,~ :3 i 2...2 2i 2 i 2
F ( 0, 0 ) = a - (60 ~ - ) 0' + (lO lL - g - 20 + - O )u + (- + SU)( G-fl ).

Y T T T 

BI a - MOAa 

f72( o2 _ fl2)F{l«(I, 0 ) Fa(o , - fl ) = o. 
2 


Fa ( a, 0 ) = a 3 - (3 n + J.. )a 2 - (2 n 1 _ e ... ...&. 2- e'" _ J... U)a + 

T ~ 2 1 _ e 2 T 


2 
 2 
4 0 K. e i 211+ 0 (-_ .- .--. + - . - ) . 1121 
e 2 2 1 _ e 2 T e 2 

4 

Oc06eHHOCT b~ Bcex xapaKTepHcTH4ec K~x ypaBHeH~A , HanMcaHHWX 

C Y4eToM ~HTerpana CTon KHOBeHMA, R Bn~eTCR KOMnn eKCHOCTb ~x 


K03¢¢Hu~ eHTOB. CaMM 4aCTOT bl, KaK y*e OTMe4anOCb , B 06~eM c n Y4ae 

To*e RBnR~T CR KO Mnn eKCHbiMM. P eanb HY~ 4aCTb 4 a CTOTW CBR3WBaeM 

C 3Hep r MeA ueHTP~ rlo1raH TcKOro pe30HaHca (E = h Re u), a ' MH~MY~ 

4aCT b - C ero W~ PHHO;:; '12/ cr 2tl 1m t). np~ 0 ~ 0 y paBHeH~R , 

o n McwBalO~~e fL-, (3 - M Y- MOAbl, cOBnaAa~ T. n pHpasHMB aR W", p~Hy, 


cneAY~y~ "'3 3 Toro ypaBHeH~R, ee 3Kcne p~MeH T anb HOMY 3H a 4eH~~ 

n pl1 [ ~ O , T . e. nona raR 211 1m 0 I' 3Kcn , nonY4aeM Bbl pa*eH~e AnR 

napaMeT p a T : 


t' 2J!.oh 2 g tl ., 2 - 1 
T -= n! r 3Kc n + 

l 0' "j ) - 20 ft 1 11310
2r3Kcn 

3AeC b 

2 2 8 2 
g = 2v IR , o = -- 0 (1 - X ).

o F o 15R2 0 

CneAyeT OTMeT"'Tb, 4TO BTOPO;:; 4ne H n OA KOp HeM B / 13/ Ha nopR
AOK MeHbwe nepBoro, n03 TOMY T ~. fi/r 3 Kcn . B CBR3'" C 3T ~M HeCOM
HeHHW;:; "' HTepec n peACTasnReT TaKoA ct>aK T . EcnM AnR AnM H~ c B06 oA
Ho r o n po6era B3R Tb cpeAHee 3Ha4 e HM e pacc TORH"'R Me* AY CTeHK aM~ 

RAPa _ P= 117R3/1TR 2 = tR , a AnR c pe AHetii CKOPOCTH B3RTb v = 

= I v dv I I d v= -t v • ,TO nonY4 "'M _ 
F n hv -\ 13t = - .= - = 249 A M3Bp ' , 

15 

:d~ 

4TO 6nH 3 Ko K 3Kcne p~MeHT aIlbH~M 

3Ha4eHMRM. He BAaBaR Cb B A"' C KYcC"'~ 

o MeXa HI-13 Me A",c c",naU"'M / 31 , MW 
XOT"'M oTMeTMTb, 4TO Y Ka3aHH~~ 
$a KT nOATBep*AaeT Bepc",~ , 06bRC HR~

~~ 3aTyxaH~e r MraHT CKoro pe30 HaH
c a OTpa*eH MeM HYKnOHOB OT CTeHOK 
RApa. 

10 

CD.., 
~ 

w 

5 PHC. I. 30BHCHMOCT b cneK T pa f3 -.. 
y- II a -MOA o'r 3 KCl.1 e H'rpHCH TeTa 

yrJ1oBoil ';KOPOCT H BpaIl1eHHH n H yr 

J10DOrO MOMeHTa 1 BO BpaIl1alOIl1e ticH 

CHCTeMe OTC1.J eTa. K pe cTHK o M OTMe -

1.JEHI yrJTODOH MOMeHT , H a1.JHHaH 

C KO T oporo HApa CTaHOBH TCH° 1 O .5~· 
0(. 1.0 e 

tleycTol1 1.JHBbl MH OTHOCHTeJ1bHO 

KBagp y n OJTbHblX Kone6aHH H . oL-2,,26 • O;6~ 0,95 1,61, fin 


I, 12 20 30 1,6 70 177 I/h 
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PHc.2. 3aBHCHMOCTb cneK Tp a ~-, 

y- H a -MoA 01' yrJlOBOrO t.10MeHTa 

B Jla60p aTopHOH cHcTeMe KooPAHHaT. ~ , 
"3KcnepHMeHTanbHbJe Y Cbl " - Teope

TH'leCKaR Oll; eHKa WHPHHbl pe30HaH

COB. TIPH I = 0 YKa3aHa 3KCrrepl110 
MeHTanbHO Ha6Jl~AaeMaR mHpHHa rKP, 
no KOTOP OH onpeAeJJRJlCR rrap aMe Tp T 

r. 
5 

t. 
[[),., 
~4 

~. / 
r. 

a 	
L
5b::S= ==:::: :>

50 100 150 200· 
I/ h 

pl, 

PHC • 3. 3 aJHICi-lMO CTb WHplHI f:J-, 021 	 ... 
y- ~ ·0 	~ 150 200H a - MoA 01' yrnOBo r o MOMeJiTa . 

, 1/t1 

OAHO~ ~3 np~BneKaT enbH~X 4epT pa3B~ Bae MO~ MOAen~ RBnReTCR 
npOCTOTa 4~CneHHOro aHan~3a ypaBHeH ~ A, K KOTOP~M OHa np~BOA~T. 
YpasHeH~R/IO/- / 13/ pewan~Cb 4~cneHHO aBTope rynRp~ 30BaHHWM ~Te
pa4~OHHWM MeTOA OM Hb~TOHa / 1 3~ pean~30BaHHWM nporpaMMHO~ C~CTe
MO~ REGN 114 / 

Pe3ynbTaTW pa C4e Ta AnR RApa 154Er np eA C TaBneH~ Ha p~c.l, 2 
~ 3. B Ka4eCTBe 3Kcne p ~ MeHTanbHoro 3Ha4eH ~R W~P~H~ np~ Hyn e BOM 

3Kcn /1Cn~He np~HRTO r = 5 M3B 5 / . CneKTp HOPMilnb HblX 4aCTOT COC TO~T 
H3 nRT~ seTse~ rKP, pac~e nneHH~X ~ 3 - 3a spa~eH~R,H ASYX HH3Kone
ma~~x MOA Kone6aH~~ 10AHa U -MOA~, POACTBe HHaR Kone6aHHRM Hy 
Ta4 HOHHorc T~na, ~ OAHa Y- MOAa, OTpama~aR cna6y~ 3aB~C~MOCTb 
nOTeH4HanbHO~ 3HeprH~ 3apRmeHHO~ m~AKo~ KannH OT napaMeTpa HeaK 
c ~anbHOI';\ Ae¢opMa4~:-1 / . np~ e ., I pa3AeneH~e SCTBe ~ Ha Hl-13KOn E:>Ka 
~He H BWCOKonema~He CTaH OBHTCR ycnoBH~M , OAHaKO Ta KaR c~Tya4 ~R 
He B03H~KaeT AJlR 3Ha4e HH~ cn~HOB I ~ lOO n , npeACTa BllR~"'X "'H
Tepec C npaKT~4eCKO~ T04KH 3pe H~R . 

BR3KOCT b n04 TH He CKa3blBaeT CA Ha cneKTpe HopManbHblX MOA. 
B~e 3Hepr~H npH Y4eTe AHcc~na4H~ yMe H bwa~TCR Ha 2- 3~ , TaK 4TO 
KpHB~e AllA 3Hep rH~ , npHBeAeHH~e 3AeCb, np a KTH4eC K~ cOBnaAa~T 
C aHallor H4HblMH KP~BbIMH 11 3/1.2/ 

4eTKaR Ko ppenRlI l1R Me lKAY WI1PHHOi:; OTAell bHblX BeTBe~ pe30HaHca 
H HX 3HeprHe~ OTCYT CTByeT . OQH a KO WMp l1 Ha H ~ 3KOllema~HX Kone6a
TenbHblX MOA cy~ecTBeHHO MeHbwe WI1PHHbI B e TBe~, npeA C TaBn RIO~HX 
rHraHTC KI1~ KBaAPynollb HbI~ pe30HaHC /CM. p~c.2 H 3/ . COOTHoweHHe 
r « tl.Ey , rAe tl. Ey - 3HeprHR, YHocHMa fi y- 11 3llY4eHHeM B KonneKT~B
HOM nepexOAe, pa 3 pR*a~eM HnH B036ymAa~eM Kone6aTenbHY~ MOAY, 
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OKa3~BaeTCR B~nOJl He HHblM Al iR scex BeTBe~ cneKTpa KBaAPynOJlbH~X 

KOJle6aHH~. 3TO 06CTORTeJlbCTBO nOA4epKHBa eT HHTepec K npRMO~ 
3KcnepHMeHTaJlbHO~ npOBe pKe npeACKa3aHI1 ~ MOAeJlI1 K$~ 8 OTHOWeHI1H 
KOJlJleKTI1BH~X HH3KOllema~I1X MOA B036ymAeHH~ B aKCHaJlbH~X Bpa~a~
~I1XCR AApax. KaK yme OTMe4aJlOC b paHee / 16 /

, HaJlH4He TaKI1X MOA 
n03BOJlReT nOHRTb KOJlJle KT HBHoe yCI1Jle H~ e BepORTHOCT I1 pacnaAa ypos
He~, pacnonome HH blX a OKpeCT HOCT~ I1 paC T-nI1HI1H. np l1B eAeHHWe 3AeCb 
04e HKI1 WI1P~HbI HI13KOJlema~I1X MOA nOKa 3b1 BaIOT , 4TO OH~ AonmHbl npo
fl BJlRTbCR KaK y3KI1e JlI1I II1'" HcnYC KilHHA Y-KBaHTOB 113 COCTORH I1~ s6nl1
3~ 	~paCT -Jl I1HI1H RA pa npH ¢HKCHpOBaHHOM 3Ha4eHI1 11 yrlloBoro MOMeHTa. 

HaKOHell, CJlCAyeT OTMe TH Tb, 4TO y~e B T04Ke 6~¢ypKa4 ~H, T.e. 
np'" 1 = 70n , HacTynaeT HeycToH411 BOC Tb c$e pO~AaJlbHO~ KOH¢Hry
pa4H~ OT HOC ~TeJl bHO KB aAPynOJl b H~X Kone6aHI1 ~ /Wl1p~Ha H~ 3KOJle~a

~e~ Y- MOAbl CTaHO B~TCR oT p"'4aTenbHo~ /. B OTCYTCTB l1e A~ccHna4~H 
AI1 Ha M~~eCKaR HeycTo~4~BOCT b B03H~Kalla npl1 3Ha4HTeJlbHO 60Jlee 
B~COKHX cnHHax I I = 18on// 1. ~/AHallorH4Hoe nOBeAeHl1e OT Me4aJlOCb 
~ AllR c$epOI1AOB MaKllopeHa /51 

. 
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