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BBE.UEHI1E 

A3RMyranbHhie JJ.Byx'IaCTH'IHhie KoppenHUHH BTOPI1'IHbiX 

'I8CT'HU npeJJ.CT'aBnHJOT' 6onbl!lOH HHTepec C TOtiKH 3peHHH H3y

'IeHHH JJ.RHBMHKR CHnhHbiX B3811MOJJ.eil:crBHii. A3HMyranb-

Hhie KOppenHUHH Me)KJJ.y 38pSJ)KeHHbiMH 'I8CT'HU8MH HCCneJJ,o

BBnHCb B pa6orax I 1-B/, KoppenHUHH Me)KJJ.Y 3apH)KeHHhiMH 

'I8CTI1U8MH R raMM8-KB8HT8MH - B pa60T8X / 9-I 2/. 0JJ.H8KO 

83HMyTanbHhle KOppenHUR11 Me)KJJ.Y 38p5I)KeHHhlMH nHOH8MR 

11 raMM8-KB8HT8MH BO BCeX 9THX pa60T8X He paCCM8T'pR

B8nHCh. B HacTOHl!leH: pa6ore Mhl npi1BOJJ.HM 9KcnepRMeH

ranbHhie JJ.BHHbie no JJ.BYX'I8CT!1'IHb!M HHKnJ0311BHbiM 83H

MyTanhHbiM KOppenHUHHM Me)KJJ.Y 38pmKeHHbiMI1 nHOH8MI1 11 

raMMa-KBBHT'aMH, o6pa3oBaHHhiMH B "- N -B3aHMoJJ.eiicTBH-

SJX np11 P =40 faBle. 3KcnepHMeHranbHbiH Marep11an nony

'IeH C nOMOlllb!O 2-MeT'pOBOH nponaHOBOH ny3bipbKOBOH Ka

Mepbr, o6ny'IeHHOH TT -M030H8MH c HMnynhCOM 40 f98/c 

Ha cepnyxoBCKOM ycKop11rene. MeTOJJ.I1'IecKHe oco6eHHOCTH 

9KCnepHMeHT8 Oni1C8Hbl B pa60T8X /13/. 
A311MyTanhHbie KoppenHU1111 BT'Opi1'IHhiX raMMa-KBaHTOB 

H 3apH)KeHHhlX n110HOB aHani13HpOBanHCb C nOMOlllb!O pac

npeJJ,eneH11H no n~eMeHHoil:: 

(P1rP12> 
cos¢ = - .... ----.... ----

1 Pl I I . I Pl 2 I 
JJ.nH pa3HbiX o6nacreH: no 11HT'epBanaM 6hiCTpoT IL'.Y*I=IY~-Y;I 
11 nonepe'IHb!X HMnynbCOB (p ..L ) • 
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Bhi'IHCnsmuch TaK:lKe u K03tPqlHUHeHThi aCHMMeTpuu: 

N (cp > ~) - N (cp < .!:.. ) 
2 2 

B 
Ntot 

>TT >TT 
r.ne N (cp < 2 ) - qacno nap 'laCTHU, HMeiOmux ¢ < 2 , 
T.e. nonHoe qacno nap ,nng pa3nH'IHhlX orpaHH'IeHuii: no 
6biCTpoTaM H nonepe'IHhiM HMnynbcaM BTOPH'IHhiX qacruu. 

UeHTpanhHag o6nacTb 6bma Bhi.neneHa ycnoaagMu: 

~~Y*I<2 " IYrl. 1 Y;l < 1. 
cl>parMeHTauuoHHhie o6nacTH paccMaTpuaanuch npe .nayx 

ycnoaegx: 
a) I~Y*I < 2; IYi I, IY21 > 1, T.e. o6e 'laCTHUhi Haxo-

,ngTcg o.nHoapeMeHHO cnpaaa unu cneaa or ueHTpanhHOH 

o6nacTu. 
6) I~Y*I >2; IY:I' IY;I > 1. npu 3THX ycnoaugx 

6onhmag 'laCTb KOM6HHaUHH TaKOBa, 'ITO 'laCTHUhi Haxo,ngTCg 

B pa3HbiX tPpai'MeHTaUHOHHhiX o6nacTgX. 

§1. A3l1MYTAnbHbiE KOPPEn.HUI1l1 B 
"-P -B3AHMonEACTBH.HX 

nony'leHHbie ,naHHbie no a3HMyTanbHhiM KOppenguugM 

M8:lKJly 3apS:lK8HHhlMH nHOH8MH H I'aMM8-KBaHT8MH B TT-p
B3aHMO]:teHCTBHgx OCHOBhiBaiOTCg Ha aHanu3e 12230 C06hiTHHo 

3KcnepuMeHTanbHhie .naHHhie cpaaHusanHCh c pac'leTaMH, 
BhmonHeHHhiMH MeTo.noM MoHTe-Kapno no tl>a3oBoMy o6'heMy 

e MynhTHnepHtPePH'IeCKoii Mo.nene (M M ) c yqeTOM o6pa-
30BaHHSI Knacrepoa1 141. CneuuanbHag nporpaMMa no3aongna 

y'leCTb pacna,n TT
0 -M830HOB Ha I'aMMa-KBaHThi H nony'IHTb 

HX KHHeMaTH'IeCKHe xapaKTepHCTRKH. nng aHanu3a no MM 

6hinO HCnOnb30BaHO "'8000 C06biTHH C 20000 I'aMMa-KBaH

T8MH i no tPa30BOMY 06'beMy 6binO Ha6paHO "'9000 C06bi

THii: C 19000 l'aMMa-KBaHTaMHo 

Ha pH c. 1,2 npuae.neHhi pacnpe.neneHHg _l_ da no 
TTU dcp 

cp ,nng (y7T-) - 1 (yTT +)- H1 ,nng Cp8BH8HHg, (ycb)-KOM-

6HHaUHH C orpaHH'I8HHgMH no 6hiCTpOTaM H norrepe'IHhiM 
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Puc. 1. Pacnpe.neneHug no a3HMyTanbHOMY yrny ¢ ,nng 
(ych) -, {Y"-) - H (Y" +) -KOM6HHaUHH npH pa:3nH'IHbiX orpa-

HH'I8HHgX no 6hiCTpOTaM B TT~ p -B3aHMO,Uei1cTBHSIX0 

HMnynhcaM. 3.necb :lKe .uaHhi npe.ucKa3aHHSI MM H pe3ynh

TaTbi pac'leTOB no cpa30BOMY OQ'beMy o l13 pHCYHKa BH.UHO, 
'ITO pacnpe.ueneHHSI y.uoaneTBOpHTenbHO OnHCb!B8IOTCSI K8K 
MM, TaK H tl>a30BbiM o6'heMoM. 

B Ta6nuue 1 npe.ncrasneHhi Koacpti>uuneHTbi acHMMeTpuu 
.UnSI 8TIIX CHCT8Mo 0TCIO.U8 BH.UH0 1 'ITO B U8HTpanhHOii: 06-
naCTII H B TOM cnyqae, KOI'.Ua o6e '18CTHUhl HaXO.UgTCSI B 
pa3Hb!X ti>parMeHTaUHOHHb!X o6naCTSIX 1 HM88T M8CTO COOT-

HOill8H:He B > B h> B +. Y"- yc YTT 
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•M ~cl-\ ~ 1l" 'If :rr. 
J • 3Kcn.. 

- Moa121\b 1£5 dtll -i ---<Pa3. 00: 

1.5 ~ t' >O,O?SC.t/o 

1,01~ ·~ l .~ P.,-~clt>0,~5Qr;~/c 
I 

0.5 

o I . i 
j .. ' 1 +---

<.51/.~ ~ IP,,>0,17Sr.t/o 
~.0\ "" · -r ± ~ P.'fi'!dol > 0, ~50 ri~/c 
o.sl r 

_j 1 • 1 • l l l_ 

0 Tl 0 ¢(paa) 'll 0 'f 

Puc. 2. PacnpeneneHHH no aauMyTanbHOMY yrny ¢ nnH 

(ych )-, (yrr-) - H (yrr +) -KOM6HH8UHH npH pa3nH'-IHb!X 

orpaHH'IeHHHX no nonepe'IHbiM HMnynbCBM B 77-p -B3BfiMO

)leHC TBH HX, 

C yBenH'IeHHeM nonepe'IHOrO HMnynbC8 BTOpH'IHhlX 'IB

CTHU K08¢¢HUHeHThl aCHMMeTpHH yBenH'IHBBIDTCH*. Tiony'leH

Hhle peaynhTaThl B npenenax owu6oK He aaBHCHT or peru-

CTp8UHH DBYX raMM8-KB8HTOB C ODHOrO 77° -Me30H8. 

* Paanu'IHe B orpaHH'IeHHHX no Pl.. nnH y -KBBHTOB u a a

pH~eHHhlX nHOHOB o6~HCHHeTCH TeM, 'ITO cpeDHHe nonepeq

Hhle HMnynbChl 8THX 'IBCTHU CBH38Hhl COOTHOWeHHeM 
1 

<P~ y > "' 2' <P~ 77±> • 

6 

' ' 

\ 
I 

Ta6nHua 1 
Kos¢¢uuHeHTbr acuMMeTpHH (B) B 11-p -BaauMoaeiiCTBHHX 

Orp8JineiWI Tun KoM6uHaUHH 
DO y"' .... 'Pl. 

'fC....h- ~ ]T-

lt.':J>fl >2 
aacD. 0. 063+0. 006 0 ,084+0. 008 
MOAU 0~005 8:~:8fs taa.o O,o _ ,009 

jA 'j"l<( 2. 
I &CD. 0,072+0,003 0,085+0,004 

~ 
o,o9'f+o,oo3 0,1~,005 .oo 0,089I0,003 0,0 ,004 

8JECD, 0,069+{),003 8·-·881 Bee ~re.u 8·~·88~ a.oo ' . o:o :004 

jA'J"I"-2. aacD. 0,073t0,005 0 ,098+0 '006 
y:l.l'l;l ~1 IIOAeJIIo 0,~,004 8:!~:~ 14Bi.o6 o, ,003 

IA~·It::2. 8JEC. 0. 052+0. 009 8·~,·8R '>;'1.1Yz'"l71 ~~~ ~:~:m ...o:oi :o3l 

jt.\l"b2 ~~~D. ~·~i8·~ ~·~·~t~ MOA8.11> 
'J:l,! :!"!>1 14Bi.oo 6'06 '010 o:06 :025 ' ' 
1> 0,075 

=~· 8:~·88~ o ••• oio 
A8.11> 0,06 ,OI5 

tu,> li, ISO .oo. :I :003 o, ,OI2 
ftbl~ 

P. 
~ .. 
P. 

Pu 

I )C, \f5 8JWD. ~:I66+0,005 0,123t0,028 

~~ ,2IJI8,008 8:~~:gsJ r~.._ 7 c.~so .o6. ,I ,005 
r,&/c.. 

§2. A3J.1MYTAnbHbiE KOPPEn51UJ.1J.1 B 
rr- n -B3AJ.1 MOllE C1CTBJ.151X 

~ "-t 

0. 040+0 '008 

8:8~:~ 
0,05&t0,004 
0 '090+0 '005 
0,072!0,005 

0 '052+0. 004 

8:~1&:88t 
o, o52+o, 006 
0,=,009 o, ,006 

0 050+0 013 
o'I~'OI4 
o:o :o34 

~·~qg·~t~ 
o:06 :o29 

0,073tO,OIO 
o,o~,OI5 
0,06 IO,OI2 

O,I49+{),028 

8:~~:~ 

3KCnepHMeHTBnbHhle DBHHhle no B3BHMOJlefrCTBHHM OCHOBhl

BBIDTCH HB BH8nJ.J3e 4404 B3BHMODetiCTBHll 11- -Me30HOB C 

KB83HCB060DHbiMH HefrTpOHBMH HDpa yrnepona *. 

* CIDna He BKniD'IeHbi KorepeHTHbie BaauMoneiicTBHH runa 
rr-cl2 .... 1T-1T+11-cl2. 
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1 da Ha pH c. 3,4 noKa3aHbi pacnpeAeneHH.H -- -- no ¢ 
rra d¢ 

Jln.H (yrr-)-, (yrr +)- H (y ch) -KOM6HH8UHH C orpaaHqe-

Hif.HMH no 6hlCTpOT8M H nonepeqHhlM HMnynhCBM BTOplfqHhlX 
qaCTHU, 

8 ra6n.2 npeAcraaneHbi K03lj:>qmuHeHTbi acHMMeTpHH AnH 

3THX KOM6HH8UHH, l13 Ta6nHUbl BHJlHO, qro, KOf'Jla qaCTHUbl 

H8X0Jl5ITC.H B p83l{b!X lj:>parMeHTBUHOHHb!X o6naCT5IX, HMeer 

Mecro coorHoiiieHHe By17 '-> Bych"" B)'IT +. C yaenHqeaHeM no

nepeqaoro HMnynhCa BTOplfqHhlX qacTHU K03tPtPHUHeH1'hl 8CHM-

Me1'pHH yaenlfql1B8l01'CH Jln.H ()'IT ~ - U (ych) -KOM6HH8UUH. 

• Jif_l tck rr-r 

u· ~~ -;n'd<;> 

f' ...... . !···" .· "' •• •• • /lli:(/>2 t • • 

l ..... ····· . . . . . I I llY'/<2. t- ·r .. • ! •.. • t ••• 

.5 I 
..... ~ ..... 

•!''' i ., ... 
•

1 
....... • j Itt 

.51 
I 

I 
·r··· .. ·· /ll~'lq 

1. •t········ • ! • • • • • •• 
IY~I,I'tl~l 

.5 . . 
lt~~'/-<2 . 

t ·f •·•·• •• I • ! .... ... . .·.· .. 
• + • l'f.l,/1{,1 >I . 

.s 

T f ••• . .. . 
.5 

j_ 

0 

I • • • • - • .. • I lli.U'/>2. I . • T • ~ 
• • • . • • • 11{./,l~;l>i. 

I -,rl i I b -i~, o~--; 

¢<pad.) 

Puc. 3. PacnpeAeneauSI no a3HMyranhHOMy yrny ¢ AnSI 
(ych)-, (yrr -)- U ()'IT +)-KoM6UH8UHH IIpH pa3JUiqHb!X orpa

HuqeHU.HX ITO 6biCTpOTaM B 77-ll -B38HMOJleHC1'BU.HX, 

8 

+ 

.. 

r, , 'lf Ck Jr· tr• 
! 

• • I • •• I . . . . I ..... -... . ·!·· . . . . . . 
i 

5- •• t . 
1 11 . l . . r- • • • • •• 

.t·· . . . . n ti. l , -II-

I I I I 

0 ... 0 '1i 0 f' 
--------- --------

¢<pad.) 

P.r >. 0?5r.&/c 
P. .. ta.>. fSOr,&/c · 

Fi,>.f1Sr.&/e 

P.s-ta.>• 3501'i&fc 

Puc. 4. PacrrpeAeneHH.H no a3uMyranhHOMY yrny ¢ An.H (ych)-, 

(yrr-) - U ()'IT~-KOM6HH8UHH npH pa3nHqHbiX orpaHHqeHH.HX 

norrepeqHbiX HMIIynhCOB B 17-0 -B38HMO,':leHCTBH.HX, 

Ta6nuua 2 
KoaclxfluuHeHTbi acHMMerpHH (B) a 11- n -a3aHMOAeifcrauSIX 

OrpaHII'IellliJI Tlln .KOM6BH8Ullll 
DO ~ • w P..~. 

'6 (J~ '6.,- prt 

/A~"l >2. 0,059;10,008 O,C176t,Q,OIO 0,05I;t(>,OI3 

ft:.~"l<-2. o,063;i o,004 0. C172i<J. 005 0,057:10,006 

Be.€. 0 .062!<>. 004 O,O?S;io,005 o,o56;io,006 

IL>J .. I.:.?. 1 -J:"Ln:1~1 0,027:10,006 0 .032i<l. 008 0. 028±0 ,009 

! A j 4
/ .:1. I 'J,"I.I ~:1 >1 O,C175;io,OII o,oaa±o,o12 O,oaz±O,OI9 

ft:.~f72 l':ltlll~~l:;>f O,O?Oi<>,OIS O,IIBiO,OI6 0,074:10,022 

P. .1>o,ots P.J. 11~>0.~5c O,I00i0,006 O,I5I:i<>,OI5 o,063;io,o21 
l'*B{c . . . 

Lf>O,ns P..~.~rtc~.>O,!I5<: 0,164;10,010 0 ,07Q;t0. 041 0,2ISj;0,06I . 
r~S/c., 
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3AKJJI04EH11E 

11ccneaoBaHRB aByxqacrRquwx HHKniD3RBHhlX a3RMyranb
nwx KOppeHBURA P8MM8-KB8HTOB R 3apgmeHHhlX ITHOHOB B 
rr- N -B38HMoaeAcrBRBX rrpH P = 40 fsB/c rroKaaanH, qro 
ang 77-p - H rr-n -B38HMoaefiCTBHA HeT cymeCTBBHHbJX paa
HRqHfi B 3THX KoppeHSIUHBX. 06uapymeHO TaKme, qro .UH5I 
77- p -B38HMoaei1cTBHil: HMeeT MBCTO COOTHOlliBHRe 
Byrr-> B ych > B yrr + • 

HaM rrpHBruo rro6naroaapHTh na6opauToB rpyrriTbi .UByx
MeTpoBoA DpOIT8HOBOH K8MBpb! 38 60HhlliYID ITOMOllih B pa6ore 
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PyKOITHCh rrocryrrHna B HaaarenhCKHfi oraen 
29 ceurgfipg 1976 roaa. 
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.. 

HeT ~H rrpo6eAoB B BameH 6H6~HoTeKe? 

8hl MOJKeTe noJiyqKTb no noqTe nepe'DicJieHHble HKJKe KHHnt, 
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