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8 H~CTOH!liefi pa5oTe IIpOBOJliiTCH 8H8JIII3 CIIIIHOBOfi CTpyKTypb! 8MllniiTYJlbl 

KBa31IJlByxqacTIIqHofi peaKUIIII 

TT+ p .... N * + + p 0 . ' 

L.. prr+ L. rr+ 11- (1) 

+ 
Bb!Jl9JI9HHOfi IIpii 8H8JIII39 8000 4-nyqeBbiX 1T p -B381IMOJlefiCTBIIfi IIpii IIMIIYJib-

ce 2,34+0,06 rsa/c. Ill . - .. 
. 05bJqHo IIpOU9CCbl T8KOI'O p0Jl8 IICCnenyiOTCSI C IIOMO!lib!O COBMecTI{ofi 

MaTpiiUbl IIJIOTHOCTH 1 IIpii STOM qmsiiqecKIIfi CMb!CJI OTJl9JibHbiX 8Jl9M9HTOB 

STOfi MaTpiiUbl He oqeHb SICeH. Mb! XOTIIM o5paTIITb BHIIM8HII9 Ha TOT tP8KT 1 

qTo HecTa51InbHOCTb pesoHaHcoB II ObiCTpoe y5biB8HIIe niitjltjJepeaunanbHoro 

ceqeHIISI c yaennqeHIIeM yrna 8 3 po~neHnst pesoHaHcoa rrossonsteT 

IIpiiOJIII~eHHO OIIp9Jl9JIIITb OT}l9JibHbl9 CIIIIp8JibHb!9 II CIIIIHOBbl9 8MIIJIIITYJlbl 1 

IIM9IO!liii9 BIIOJIHe SICHblfi CMb!CJlo 

B · rrpouecce/ 11 yqacTayroT pesonancbi co CIIIIHaMn 3/2 II 1, nnst ero 

OIIIIC8HIIS1 H900XO}liiMO yqaCTII9 12 H938BIICIIMb!X CIIIIp8J!bHb!X IIJIIJ CIIIIHOBb!X 

aMIIJIIITYil ( ananoriiqHo To My, KaK B yrrpyroM 11 p - paCC9SIHIIII yqacTBYIOT 

JlB9 H938BIICIIMb!9 CIIIIHOBbie 8MIIJIIITYJlbl a II b F=a+b(an) ). npii 

MaJibiX yrnax 0 s 
11 

BbJJKIIBaeT 
11 

He5onhrnoe qiicno CIIIIpanbHbiX aMIIJIIITyn,· 

qTo CIIJibHO yiipD!li89T 8H8JIII3o TaK 1 OK83b!B89TCS1 1 qTQ peaKUIIIO/ 1/ IIpii Ma

Jlb!X 0 5 MOlKHO YJlOB~9TBOp1IT9JlbHO OIIIIC8Tb Tp9MS1 8MIIJillTY.ll8Mll 1 OIIpenene-

HIIIO KOTOpb!X II IIOCBSI!U9H8 Jl8HH8S1 paooTa. 
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PaccMoTpliM npouecc coaMecTHoro pomaeHHSI peaoHaHcoa 
•,, 

I+II-+a +b 

L 1+2 L3+4 

(2) 

TipearronomHM, 'ITO 'laCTHUbi I , II, 1, 2,3,4 He To)K):IeCTBeHHbi, Toraa an¢¢epeH

UHanhHoe ce'!eHHe npouecca (2) MOmHo aanHcaTh: 

1 
daaf3 = (2' +1X2iu+ 1) ab J I 

" ' 2 
, ,~, I<AtPtA2P2AaPaA4P41F IAIPI~nP-::.1. 
"I"'I"l .; 11 V WI Wll A2A11 A4 

·d4(P0 P 1 P2 P 3 P4 ), 

rae m 1 ,p1 (w1p1),A 11 j 1 · - Macca, 4-nMrrynhc, cnHpanhHOCTb H cnnH I -Toil: 

qacTHUbi ,. v - OTHOCHTenhHaSI CK<?POCTb I n II , IIH.UeKCbi a .H {3 oTHo-

C5ITC5l K paanH'IHhiM KananaM pacrraaa peaonancoB a n b , n 

dpl 
p )- -d4(PoPt P2 Pa 4 - 2w

1 

dp; dp 3 

2w2 2w3 

dp
4 a 4 

(p 6-p ~-p2-Ji3 -p4 ). 
2w 4 

Po =PI +P II 

AMnnnTy.ua npouecca ( 2) BbipamaeTcSI qepea aMnmiTy.uy pom.ueHnSI pe-

30H8HCOB a , b n aMIInHTY.llbi nx pacna.ua 

" 
F =, :t <AtPt A2P2_lAI\ Pa><AaPaA4P4IAIAbpb> fa(m 12)fb (ma4)' 

~~b . ' 

" ( 3) • <A p A p I R P•1 PI Au Pn >, a a b b 

rne 
2 2 

m lk = ( P. 1 + P k ) • 

-1 I 
fa (m12 )=[-m~2+m2a -ima r a] , 

2 . 2: • -1 
fb (m 34 )=[- m34 +mb. -Imbr b] 
, I 

.) 

M /2/. 5 -.eTo.UoM, nanomeHHbiM B pa5oTe 
1 

, npeo5paayeM ee B y.uo Hblli nnSI 

yrnoBoro aHanHaa ann: 

4 

I I , I I 

I 

I 
I 

I 

1 
"" I 

lb -Ab I I . 1* 
F= 

a , b a 12 
}; (-1) dMA (lft,.)dM:I.(lftb)DM:I,(cp ,(} 

12 
,0) 

A,. Ab , ' a a • b' b ' a' 12 
Ma:'d b 

2ja +1 1/2 2h +1 1/2 a . {3 
( ) ( ) A a (At A2)Ab(A aA4) f .. (m 

417 417 

" 
• <~.a Ab I R (X) I A I A II > X= cos(}, , · 

' lk lk 
r.ue A =A -A n 12 1 2 A34 =A3.-A4 (} .¢ - rronSipHbiil: 

yrnbi i -Toft 'l8CTHUbl B CoUollo :acTHU ( i k ). Tipn S'I 

Bbi5paHo HarrpaBneHne 'laCTHUbi I B c.u.n. 'laCTHu· ( 1,2), a aa c 

neHne 'IBCTHUbi II B c.u.n. 'IBCTHU ( 3,4), cornacHo pa6oTe I 

COHa/3/. Yrnbi t{la ,t{lb SIBnSIIOTCSI yrnaMH Mem.uy OCSIMH Z 1 

TOp8Mll HMIIynhCOB pe30H8HCOB a H b B COOTBeTCTBy 

ICOOp,!J:HHaT. 
a . {3 

Benn'IHHbi X a (A 1 ,\ 2 ) n Ab ( A3 A4) He aaBHCSIT oT npoeKu 

n Mb H oT yrnoBbiX rrepeMeHHbiX. BcSI nHcjlopMaUHSI o rrpc 
I 

pe30H8HCOB a H b co.uepmliTCSI B 8MIInHTy.UaX <A a ~ IJ 

C IIOMOUib!O 3TiiX 8MIInliTY.ll MOmeT 6b!Tb BblpameHa COBMeCTHa 

HOCTH 

" 2 p 11 1 " 
vwiwii (2ir +1X2J' + 1)~ ,R(x)l AI A ><A 

II I '"II II ' I 

A 
II 

B cnyqae, ec~m pe3oHaHc a HMeeT CIIHH. 1, a pe3oHaHc b 

orrncamur rrpouecca ( 2) Heo5xonnMhi 24 HeaaancnMbiX aM 

KOTOpb!X yMeHbiiiaeTCSI .llO 12 Ilpli y'l{!Te CBOHC~B aMIInliTY.ll~ 

aaKOHa coxpaHeHn5l 'leTnocTn B pacrranax/4/: 

a 1a -~1-j2 

A a (A 1 A 2 ) == 7[ 
8 

71 1 71 2 ( -1) 
a 

A a (-A 1' 

. fj 'ib-j3-i4 
Ab (At A2) ==77b 77 3 T/4 (-1) A b ( -~' 

~<A a A b I R (x) I A I A II > = 

, A-p. 
==(-1) 77 ·<-A ,-A I R(x)I-A ,-A >, 

t a b I II 

5 



[ pe3oHaHCOB 

( 2) 

:TBeHHhi, Torna nn!jl!jlepen-

>anbHOCTb H CIIHH·. -Toii: 

HH):(eiCCbi a .H {3 OTHO-

COB · a H b 1 H 

aMrrnnTyny pomneHH~ pe-

( 3) 

-1 
-· 2 2 • ] 
.-m 12+m a -•rna r a 

(. 

• <A a Ab I R (X) I A I A II > ' X==. cosO,. , -

' lk lk 

rne . A
12 

,\ 
1
-A 

2 
H A- 34 =A 3 .-A 4 0 , cp - rron~pHbiM H 83HMyTanbHbiH 

yrnbi_. i -TOM 'l8CTIIUbi B C,U,II, 'l8CTIIU ( i k ) • Ilpii STOM 38 OCb Z 12 

Bhi6pa'lio ·· narrpasnenne qacTIIUhi I B c,u.n. qacTnu· ( 1, 2) 1 a 3a ocb z34 - narrpaB

neHne qacTI:!Uhi II B c,u,n, qacTHU (3,4) 1 cornacHo pa6oTe roT.T!j:Jpnna-nmeK

coHa/3/, Yrnhi rfJ .. ,r{lb smnmoTc~ yrnaMH Memny oc~MH z 12 1:1 z 34 1:1 BeK

TopaMII IIMIIynbCOB pe30H8HCOB a II b B COOTB9TCTBYIOII(IIX CI:!CTeMaX 

KOOp):(I:!HaT, 

Benl:!'li:!Hbi A~ ( "- t ,\2) H A~ ( ,\3 "-4) He saBI:!C~T OT rrpoeKUI:!ll. ~OMe'HTa M a 

1:1 Mb II oT yrnoBbiX riepeMeHHhiX, Be~ nn!j:JopMaun~ o rrpouecce. pomneHI:!~ ,, 
pe3oHaHcoB a II b conepmnTc~ B aMrrnnTynax <"-a Xb I R ( x) I "- I "- 11 >. 
C IIOMOlllb!O 9TI:!X aMIIni:!TYA MOmeT 6biTb Bb!pameHa C'oBM9CTHa~ MaTpi:!Ua IInOT-

HOCTI:! 

"p ---
17

-

2

- -----
1
--- ~ R(x) I"- "- >< "- "- I R + (x) • 

(2 1 X 2 1) \ \ . I II I II 
VC!)IC!)II ji + j II+ "-IIl.II . ' 

B cnyqae 1 eCIJH pesoHaHc a nMeeT crrnH·t, a pe3oHaHc b- crrnH 3/21 nn~ 

OIII:!C8HH~ rrpouecca ( 2) Heo6XO.lli:!Mbi 24 H938BIICIIMblX 8MIIIJIITY.llbl 1 'liiCnO 

KOTOpb!X yMeHbiiiaeTC~ ):(0 12 IIpii yq~Te CBOMCTB aMIIniiTy):(; Bb!T9K810llliiX 1:!3 

38KOHa COXpaHeHH~ 'l~THOCTII B pacna.oax/4/: 

a la-~t-l2 

A a (A 1 A 2 ) = Tf a Tf 1 Tf 2 ( - 1) 
a 

A a (-A 1 ,-A 2) 
' p jb-j3-i4' 

Ab ("-t "-2) =1'/b 1'/.s 1'/4 (-1) A b ( -•\ • -"- 4 ) 

" <X a"- b I R (x) I"- I "-II > = 

A.-p. 
=(-1) 1'/t·<-"-.. ,-"-b I R(x) 1-"-I, -\I >, 

5 
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~:f~t~ :·· . . la+lb-lr-ln 
-Ab • P. =Ar -An • 11t =71r 71n 71 a 71b (-1) . 

• ·." t .. 

71 1 - BHyTpeHHSHI 'I~THOCTb i -Toil: 'IaCTIIUbio '· 

A =A . a 

.)m'· flpii paCCMOTp9HIIII IIpouecca ( 1) cnenyeT y'IIITbiBaTb TO)I(JleCTBeHHOCTb 
,_ !('_ ..... ••• + . 

. >:.~;;;,~· 1T -Me30HOB1 KOTOpbie Jlmi OIIpenen"eHHOCTH HaSOBeM '11!-CTHUaMH 2 H 3. 

~:.< }!:::. B 9TOM cny'Iae aMrrnn:ryna IlpOJ.tecca ( 1) 6yneT paBHa cyMMe JlBYX aMrrn.IITyn, ;-' -'1\',• 

J'ii~; 

I:~ : 

.. 

/ 

OTnii'IaiDIUHXCH TOnbKO rrepecTaHOBKOil: qacTHU 2 H 3: 
F=F(III ... a b ) + F (I II 

L12 L34 
... a b 

L13 L.24 
) 

flpH BbiJleneHIIH KaHana ( 1) B peaKUIIII 1T + p ->p 71+ 11+ 1T- COObiTIIH 1 B KO

TOpbiX o6e KOMoiiHauim a~¢eKTIIBHhiX. Mace, T.e. M 12 , M 34 II M 13 · , M24 

YJlOBnGTBOpHnii ycnOBIIHM OToopa 9TOI'O KaHana, COCTaBnHIOT~OKOnO 10%/5/ X~ 
nonH TaKHX COObiTHll pesKO yMGHbiUaeTCH nnH ysKoro. IIHTepBana. yrno~ (}" 

BonHSH (},. .. 0 1 KOTOpbill paccMa~pHBaeTCH B. nanbHGHIUGM, flOSTOMY MO)!<HO 

rrpenrrono)!mTb, 'ITO rrpouecc ( 1) ; 5yneT orriiCbiBaTbcH aMrrnnTynoil: ( 4). CnenyeT 

OTMeTHTh, 'ITO nnH KaHana (I) A~ A~ .. A(Xp)=A(-Ap) .. A. flpH e, .. o 
yrnhi t/1 a "'t/Jb "'0, n: aMrrniiTyna ( 4) oyneT HMGTb BIIJl: 

l - ,\b l * 
F(x .. 1) .. ~ (-1) b D " (¢ 

12 

A,. Ab ,\a ,\ 12 

(J 12 O)D Jb* (,~. 34 (J 34 O)· -A· ' \ \ '{" ' ' . 
''b/\. 34 

2ia +1 y, . ( 
4rr ) 

2jb +1 

471 

y, 
) f ( m ) f ( m ) <.\ '.\ I R (1) I .\I "-11 > · 

4 12 b. 34 a b . 

"' 

( 4') 

PaccMoTpliM rroseneHIIe aMrrnn'iyn <.\ a.\ bl R(1) lXI ";>rrpn 8,. ... 0. Dmr' 9TOI'O. 

ncrronhsyeM pasno:lKeHn:e HKo6a n Bn:Ka/4/ 

• I 
. "' . . 1 . J J 

<A a A b I R (X) I A I A II ). "' - ~ ( 2J + 1) <A A b I R I A I "-u> d , (8 ,. ) 
. 471 J a [!II. 

xl \' 
Co5hiTIHI BKtnoqanl!Cb B CTaTI!CTIIKY KaHana ( 1) 1 ecnn a<fJ<jleKTIIBIIbie 

MaCChi yaosneTsopsmn cneayroiUIIM ycnosmrM: ( 1,14 :;; M17 +P:;; 1,30). Tas 

II' ( 0,66:5 !\1
11

+
11 

-:50,86) fss. 

6 

II., '.l 
J i , 

')! 

~~. f 
I ~ 

I 
I 
i 

J J e, IP..;..~ 
H paBeHCTBo d , =a , ((} Xsin..,...) , KOTopoe noKaSbiBaeTcH 
. . ~A fl~ s ~ 

KyppeHTHOil: ¢opMynhi nliH d -¢yHKUHil:1 rne· a J'/!A (0)"' 0 (a J' · 
·. .. .· ~ . p.) 

MGHHeTCH B SaBIICHMOCTH OT (}). 0TCIOJla BHJlH01 'ITO 113 12 

· aMrrnnTyn 3 rrporropuiioHanbHht (}, ) 0 5 ( . (}, >' (sin 2 . 1 . - sm T 

Jlbi - (sin-~")2 
n: 1 aMrrniiTyna ( . 8,. ) 3 

- sm 2 a HMGHHO: 

I 3 " 1 
Ral"' Ra = < - 1 I R I - > 

2 2 
fr o (an+> 

" 8,. I 
R

0 
=< ...:lo I R I ..l > "' ( · sin T) 

3 2 2 

-I 3 " 1 ()" 2 
R3 ~< 2 -1IRI2> "'(anT) 

I 1 " 1 0,. I 
R 1 = <- 1 I R I - > "' ( an - ) 

2 2 2 

0 1 " 1 () 0 

- R + = R 1 = < 2 o I R I 2 > "' (sin .j) 

-1 1 " 1 (), I 
R 1 =< 2 -1IRI 2 > .. (an 2 ) 

1 .. 
R1 =<- -liR I~ 

-1 2 : 

0 1 1 . R = <- -0 I R 1-
• -I 2 2 

-I 1 " l 
R "'R =<---11 Rl-

- -1 . 2 ~ 

I 3 " 
R_3 =<- 2 +11 R I 

0 3 A 

R =<-- 0 I R I -3 2 

-1 3. 1 
R =<-:r-3 

l1 crronb3YH Bbipa:lKeHnH (4') n aMrrmiTYJlhi R,He rrporropUII() 

rrony'IHM yr.nosoe pacnpeneneHne pacrrana pesoHaHCOB rrpii (}" ~ 

• 2 . . . 2 . 1 . 2 
p(x=1)_=~+a 1 (1-3oos O)+a 2(1-3oos® )+a32(1-3oos_0)(1-: 

+3y3 a12 <X.!_S( cp+ ¢) an20sin 2(3 + 3y3a 18,oos(cp + <fl)sin2 
() sin 2 6. 

rAe 6 =· 0 12 • <~~= ¢ 12 · • 8 =·o 34 • ¢= ¢at 

a,=A<I R3 I
2
-2IR+I

2 
+IR_I

2
) a = - 1-ReR"; R 12 . 12y2 ' 

1 I 2 • 2 . 2 
. a

2 
= 12 ( Ral -IR+I -IR_I ) a = :..LRe R * R 

IS 12 3 -

a a= {
2 

(I R al
2 

+ 21 R+ 1
2

- I R _ 1
2 

) 

7 



I;.+Jb-II -In 
I) . c 

.bi, . 

:MTb!BilTb T0)Kll9CTB9HHOCTb 

130B9M "lllCTHUaMM 2 II 3, 

BHa cyMMe JlB~X aMrrnnTyn1 

3: 

b ) 

13. L.24. '·....__ 

~p~+1T+1T-· co6b!THSI 1 B KO

~ 1; ' M 34 M M 13. I M24 

CTilBJIHIOT OKOJIO lQ%/5/ x: 
Koro. HHTepsana. yrno~ 0,. 

IbH9filiieM, floaTOMY. ,MO)KHO 

1 aMrrnnTynofi ( 4). CnenyeT 

rh ann: 

( 4') 

~ .\ I R ( 1) I .\ 1 >..n > . . 
a b . . 

.llnH aToro . 

ana ( 1), · ecnn a.P<!>eKTHBHbte 
1,14 :5- MIT +p :5- 1,30). raa 

·- -~ .. If ., 

l l 
1 ( 
. J 

.1;):;/ 
j'. 

J J o,. IlL-AI 
H paBeHCTBO d~>.. =all>.. (0., Xsin"'2"") , KOTopoe noKa3biBaeTCH aa ocaose pe-

KyppeHTHofi ¢opMynbi nn'st d -¢yHKUMfi1 . rne a .rt.tA (0)~ O(a ~( 0) MeJlneHllO 

. MeHH9TCH B 311BMCMMOCTH OT 0) . 0TC10Jlll BMJlH01 "'TO M3 12 H9311BllCMMbiX 

· aMnnMTYJl 3 rrponopunoaanhHbl. (sin ~ ) 0 
, 5 - (sin t) 1 

, 3 aMnnnTy-

Jlbi - (sin ~,. )2 
n 1 aMnnnTyJla - (sin ~,. ) 

3 
, a HMeimo: 

R31~-R31 =< ~ 11 R I 
2
1 

> "(sin }>0 

R~ 1 =<- ~ 1IR I~ >oc(sin ~"')
2 

0 1 A 1 0 0 
- R + ~ R 1 = < 20 I R I 2 > " ( sin -i;) 

·- Os 
l1cnonh3yH BbipameHMH ( 4') M aMnnMTYJlbi R,ae rrporropunoaanbHhie sin 

2
, 

nonytJ:MM yrnosoe pacrrpeneneane pacrrana· pesoaaacoB npn 0 -> 0. 
. e 

' . . 2 . . 2 1 .2 2 
p(x=1)=1 +a1 ( 1-3 ros 0 )+a 2(1-3 ros ® )+a 3 T( 1-3 ros. 0)( 1-3ros 8 ) + 

+3•/3 a12 1l?.s( </>+ ¢) sin20sin 2® + 3y'3a 18_ros(¢ + <l>)sin
2 

0 sin
2

®, 

rne 8 = 0 12. <1>=4>12 .• e;,oM . ¢=¢a4 

a = - 1 - ReR~ R . 12 . 12y'2 ' + 

1 I 
1
2 I .

1
2 2 

a2= 12( Ra - R+ -IR_I ) a = ..l...Re R * R 
18 12 3 .-

a 3 = f
2 

( I R a1
2 

+ 21 R+ 1
2

- I R _ 1
2 

) 

7 
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HopMnpoBKa Bbi6paHa TaK, 'ITO cyMMa KBa.npaTOB aMnnnTy.n paBHa 6, Bemr

'lHHbi a I MO:H<HO Bbipa3HTb tJepea 9JICMCHTbi COBMCCTHOH CITHHOBOH MaTpRUbi 

ITJIOTHOCTH H OITpe.nenHTb MeTO}:IOM MOMCHTOB/5/: 

( 11 00 ) 5 ( 1 2 ) - a 1 = p - p = - < -3 cos (} > 
4 

a 2 =( P33-p11) ~ < ( 1-3 cos 
2 e > > _ 

( - - ) 25 2 2. 
a 3 = P 33 -P 11 =-8-<(1-3~s (})\1-3ros 8)> 

- R ( 1o o-1 75 
a 12 = e p 31 -p 31 )= <sin2(} sin28ros(¢+<1l) > 

32 v'-:f" 

a =ReP 1-1 
18 3-1 

75 2 2 
32 y""'.f" < sin (} sin e ros 2( cp +<II) > . 

TaKHM o6paaoM, nocne Bbi'lHcneHRII a 1 
L 

nerKo onpenen&Tb aMITJIHTYilbi R 
npn 0 ... 0 

l! 

I R al 2 = 6 (a 1 +a 3 ) 

IR +12 = 4( a3 -a 2 ) 

2 I R _I = 6 a 1 +2a3 -8 a 2 

Re R ; R '+ = 12y2 a 12 

ReR;R_ = 12a 
18 

Y'leT BJIHIIHRII Hepe30H8HCHOrO ¢oHa OUeHIIBaJICII MeTOilOM0 OITHC8HHbiM B pa-

6oTe/5/ • .lln11 s:oro onpenemtnBCb aenii'lBHbi a i¢ nn11 co6biTIIii:, ne:H<aUinx 

Ha JlByMepHoii: anarpaMMe M ,.._ v s M 77 +77 - B o6nacTII a¢¢eKTBBHbiX Mace, 
• 7T p ' 

cocenaeii: c o6nacTbiO ~OBMeCTHoro po:H<.neHIIII peaoHaHCOB N * ++ p 0 , II ac-

nonbaoBannch naHIIbie o ,none ¢oHOBbiX co6biTHii: B aToll: nocnenHeii: o6nacTn. 

Torna ---2 2 2 . 2 
I R I = a { I R I N * - I R I ¢ l + I Rl ¢ 
: : p 

1 ' : ~ 

rae (1- -) - llOJIII ¢oHbBbiX C06b!TIIH, a , . 
)' 

8 

.. 

f1poaeneHHbiii: aaanHa noKaaan, 'ITO B paccMaTpHBaeMoM 

Os ¢on cocTaBnlleT oKono 10%, n ero BnHIIHHe aa aenn 

meCTBeHHO, f1o9TOMy B .(!81lbHeii:meM OH He npHHHM8JlCII BO BHil 

ue 1 npnae.neHbi nonytJeHHbie llllll .nsyx HHTepaanoB yrnoB -

H KBanpaTOB aMITJlllTY.ll I R r . B 9TOft :H<e Ta6nnue llllll cpaBHeHHII II] 

TaTbl 0 Bbi'l~CJieHHbie ITO ll8HHbiM pa60Tbl/6/ npH HMITynbC' 

5 raa/c, 

Ta6nnua 1. 

·-+-- 'PIT+= 2,34 fsa/c PIT 

o. $11° (144 co6,}-' o. ~25° · (489co6,) - (}. ' 
]t-t ]s;O,l (fsa)2 1 t-t 

al I - 0,6!2 ~ 0,091 -0,635 r 9 ;052 -0, 

a2 I - 0,!23 ± Oj099 - 0,276± 0,052 -0, 

aa I 0,676.t0,246 0, 360± O,I35 0, 
al2 I -o; !04 :!: 0',052 - 0,- 092± 0,027 -o, 
a1s 0,098 ± 0,038 0,065 ! 0 ,0!7 0,1 

I Ral
2 0,39 ± !,48 I 65 ± 0 44 ' , J - 0, 

!R/ 3, 20- :!:: I, 25 2,54 :!: 0,58 3, 
!RJ2 - !;34 ':t !,!5 - 0,88 ! 0,52 I - o,: 

Ma naHHbiX Ta6nHUbi 1 BH.nHo, 'ITO npn ManbiX aaatJeHHl 

OCHOBHOH BKna.n B np~>Uecc ( 1) BHOCHT aMITJIHTyJ:la R + = < 
0CT8JlbHbie }:IB8 8MITJIHTY.llbl B npeaenax OJIIH60K npaKTH'l8CKIO 

oaHatJaeT, 'ITO o6paaoaamre peaoaaacoB N** H p 0 B paceM< 

· Tepsane 0., rrponcxonnT 6ea_ IiaMeHeHHII cnnpanbHocTn K~K 

TaK H npB 5:faa/c, 

Ha OCHOB8HBB IIolly'leHHbiX peaynbTaTOB MO:H<HO OUeHilTb H 

BbiX aM:nnnTy.n '.rinll npouecca -( 1). Ebnn o6oaHatJHTb cnali c 

N* ++ n p
0 

'lepea s n ero rrpoeKUIIIO 'lepea s xl, To -c 
' z 

panbHbie 8MIIJIBTYilbi 6J:IlYT CBII38Hbl COOTHOUieHBeM: 

x/0 - + Cb z HanpaaneHa no ny'IKY nepal!:IHbJX IT -MeaoHoB, 

9 



TOB aMIInHTYA paana 6. Benn

:oaMecTHoll: CIIHHOBOfi M8TpHUbl 

'51: 

~ 0) > 

2 e > >. 

. • :!. ox 1-3 ros e)> 

1 20 sin29 ros( ¢~) > 

2 
n e ros 2( ¢ + <ll ) > . 

erKo orrpenenHTb aMIIJIHTYAbi R 

R_ = 12a 18 

:::SI M8TOJlOM 1 OIIHC8HHbiM B pa-

a l cp JlJISI C05b!THfi 1 J18)1{8111HX 

3 o5naCTII a<jJ<jleKTIIBHbiX M8CC 1 

m pesonancoa N *++ p 0 , II, IIC

ntl B STOfi·IIOCJ18AH8fi 05JI8CTII, 

• 2 

I.+ I Rl <ll 

ITpoBe.lleHHbitl anamrs rroKasan, '!To a paccMaTpiiaaeMoM IIH'i'epatine yrnoB 

0 8 <jloH COCT8BJISI8T OKOJIO 10%1 II ero BJIIISIHIIe H8 B8JIH'liiHbl a 1 Hecy-
. . . 

mecTaenno. IToaToMy a ~anbHefimeM on ne rrpHHIIMancSI ao BHHMaHne. B Ta5nii-

ue 1 IIp1IB8Jl8Hbl rrony'leHHbl8 JlJISI JlBYX IIHTepBaJIOB Yf'JIOB . Oe 3H8'l8HIISI a I 

II KB8Jlp8TOB aMIIJIHTYJl I R r . B STOft )1{8 Ta5nnue JlJISI cpaBH8HIISI Ilpl!B8Jl8Hbl pesynb

T8Tbl, Bhr<I~cneHHbie, rro naHHhiM pa5oTbi/8/ rrpii IIMrrynbce rr + -Me3onoa 

5 raa/c •.. 

at a 

Ta5n1Iua 

/6/ 
p 17+ = 2,34 ras/c p 17+ ·= 5 ras/c 

------------------~-T~~~~o~~~~~-+--~~~~o----·-· 
( 144 co6,) -' 

- 0,612:!: 0,091 

- 0,123 ± 0,099 

0, 676 .! 0, 246 

..0; 104:!: 0',052 

0,098 ±0,038 

0,39 ± 1,4~ 

3,20· ±: 1,25 

- 1,34. + 1,15 

o. ~25 · (489~o6,) o. ~13 2 
lt-t 1::;0,1 (raa)2 It-t mtnlS 0,1 (ras) 

-0,635 ~ 9,052 

- 0,276± 0,052 

0, 360± 0,135 

- 0,- 092 ± 0,027 

0,065 :!: 0,017 

1,65 ± 0,44 

2,54 '! 0,58 

- 0,88 ! 0,52 

-0 '659 .t 0,036 

-0,286 z 0,037 

0 '637 :!: 0 , 099 

..O,I07± 0,027 

0,029 t 0,012. 

- 0,!3 ::t 0,31 

3,69 ± 0, 43' 

- 0, 39 !: • 0 , 42 

0 
l13 Jl8HHblX Ta5niiUbl 1 BIIAH0 1 'ITO II pH M8Jlb!X 3H8'l8HIISix' _0" ( 0 "~ 11 ) 

- 1>. 
ocnoanofi BKnan B rrp?uecc ( 1) BHOCIIT aMIIJIIITyna R + = < ~ 0 I R I + > . 
0cT8J1bHbi8 ABe 8MIIJIIITY.llbl B IIp8Jl8J18X Olliii50K Ilp8KTII'l8CKII p8Bllbl 0 • 3TO 

osnaqaeT, 'ITO o5pasoaan1Ie pesonancoa N *++ n p 0 B paccMaTpnaaeMOM. II H-

. TepBane (} 3 IIpOIICXOJliiT 5e3 II3M8H8HIISI CIIIIpaJibHOCTII K8K Ilpii 2,34 faa/ C
1 

TaK n rrpii 5~raa/c, 

Ha OCHOB8HIIII IlOJIY'l8HHblX pesynbT8TOB MD)I{HO DU8HHTb II B8JIH'lHHbl CIIUHO- . 

BbiX aMIIJIIITY.ll 'ami rrpouecca ( 1). EC::nii o5osna'!IITb crriiH CIICTeMbi qacTIIU 

N* ++ o .· x/ 
II p 'l8p83 S II ero IlpOeKUIIIO 'lepes Sz 1 TO CIIIIHOBbl8 H CIIH-

p8JibHbl8 8MIIJIIITY.llbl 5~JlyT CBSI38Hbl COOTHOlli8HIIeM: 

x/ Ocb z aanpasneaa no ny'!KY nepBII,HhiX 17+ -Me30HoB, 
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elgnFz < g S 
F = ' z 2e 

" 1 I R(1) I T' -A p > "' 
\ •,. 

I. < s' s I 23 '-AN* ' 1 ' .\ p ><.\ N* .\ I R(l) I A >' \ \ z p p 
~N*~ p . 

rne A P 

0TCIOJl8 

+ -
M F5 "'F5 

'IeTHOCTMe 

cnnpanhHOCTh nepBM'IHoro npoToHa~ 

1 I 3 ° 3 -1 
F 5 = -=:- R 3 + v' - R 1 + v'- R -1 

v'lO 5 10 

F - = _ v' 2 R 1 __ 1_ R o + v' 8 ·R -1 
3 5 3 15 1 . 15 - 1 

- . l 1 . -1- o T -1 

F 1 =v2 R 3 -v'3 R 1 + Yff R_ t 

+ -
F3 ,_ F3 + -

F,1 ,F 1 , 'ITO cnenyeT ns saKoHa coxpaHeHnSI 

lloCKOJihKy rrpM .0" ->0 OTJIM'IHOil: OT HYJISI SIBJISieTCR TOJibKO 8MllJIIITyJla 

R + 1 TO Me)K)ly CllllHOBb!MM 8MllJIMTYll8Mll BblllOJIHSieTCSI COOTHOllleHne: 

2 2 2 
IF j·: IF I: IF I ,9:1:5. 

5 3 1 

.,..TaKllM o6pa30M1 OCHOBHOil: BKJI8Jl B rrpouecc ( 1) naeT 8MITJillTYJl8 F 
5 1 T,e. 

0 
pO)I(JleHne N * ll p rrpollCXOJlllT B CITllHOBOM COCTOSIHllll 5/2. 

B 3aKJIIO'IeHne aBTopbi Bbtpa>KaiOT rnyooKyiO 6naronapaocTb B.l1 .OrneBeu

KOMY 38 ITOJI83Hble OOCY>KL18HllSI ll OOJibiiiYIO IIOMOIIIb B pa6oTe. 
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