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1. 

Coo6ll(aiOTCH peJyn 

15000 qeTLipexny'leBhi 

CO 100- CaHTHMeTpOBOi 

3Ha'leHHH HMnynbca 

3KCD03HUH~ npnrieAeHhl 

HMDYJibCa COCTaBJIHeT 4 
PeJynLTaThi HJMep€ 

OCHOBHhiMH 3BeHbHMi 

n rPAHH,ll;, c noMoL 

peKOHCTPYKUHH H KHHeM 

~,Pe3yJibTaTbl KHHe~ 

C yqeTOM KpHTepHH HOH: 

Bonpoc o Heo~HOJ 
OCHOBaHHH KpHTepHeB, 

CTBeHHhiX coohiTH~, reH 

B peJyJILTaTe TaKo 

qeThlpexny'leBLIX co6biT 
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~oaa, P .M .Jie6e~eB, 

( Eepmm, .UoiiTeH) 

HP (Ynaa-EaTop) 

' ; 

1. Baeoe11ue 

Coo6maroTC.II pe3yJibTaTbi npe.n;aapHTeJibHoro aaaJIH3a npHMepao 
150dO qeTbipexnyqeahiX co6biTHii, nonyqeHHbiX npH o6pa6oTI<e nne.HI<H 
co 100-caHTHMeTpoaoii ao.n;opo.n;aoii ny3bipbi<oaoii I<aMepbi OIUIH /I/. 

3Ha'IeHH.II HMllYJibCa nyqJ<a OTPHU.aTeJibHbiX llHOHOB .D;JI.II pa3JIH'1HbiX 
3I<Cll03HU.Hii npHae.n;eHbi B Ta6nuu.e 1. Cpe.n;aee 3Ha'IeHHe nyqJ<oaoro 

HMllYJibCa COCTaBJI.IIeT 4,91 r:m/c ±10/o. . 
Pe3yJibTaTbi H3MepeHHii o6pa6aTbiBaJIHC!> no cncTeMe nporpaMM/ 2~ 

ocHOBHbiMH 3BeHb.IIMH I<OTopoii .IIBJI.IIJIHci. nporpaMMbi TPElll 
H rPAHH,[J;, C llOMOII.J.biO I<OTOpbiX n~OBO.D;HJiaCb TeOMeTpnqeci<a.ll 

pei<OHCTPYI<U.H.II H I<HHeMa TH'IeCI<HH aHaJIH3 co6biTHH. 
PeJyJibTaTbi KHHeMaTH'IecKoro aHaJIH3a ·npoaep.IIJIHCb cPH3HI<aMH 

C yqeTOM KpHTepH.II HOHH3aU.HH. 
Bonpoc o Heo~H03Ha'IHO bno3Haaae~hlx co6hlTH.IIX pernanc.11 Ha 

OCHOBaHHH KpHTepHeB, Bbipa6oTaHHbiX B pe3yJibTaTe aHaJIH3a HCKyc
CTBCHHblX C06biTHH, reHepHpOBaHHbiX. C llOMOII.J.biOllporpaMMbl «l>EHK /J/. 

B pe3yJibTaTe TaKoro aHaJIH3a 6biJIH onoJHaHbi cne.n;yrotQHe ninbi 
qeTbipexnyqeBbi'x C06biTHH /HCKJIIO'Ia.ll CTpaHHbie 'IaCTHU.bi/: 

. . . 
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IIonepe'IHhie ce'leHHH ,IJ;nH peaKu:nii /1-5/ npnne,IJ;eHhi B Ta6nnu:e 2. 
3naqennH ceqennii:, npnne,IJ;eHnhre a. Ta6nu;e 2, nopMnponaHbi K 3naqe-
HIIIO nonnoro ceqennH a tot = 29,29 M6 I 4 • • 

Benn'IHHhi ceqenuii nonpaanHnHCh na noTepn npn npocMoTpe u na 
nen3MepnMhie co6hiTHH. Pe3ynhTaThi xopomo cornacyiOTCH c ,IJ;aHHhiMH 
,IJ;pyrnx .- :)KcnepuMeHTOB 1~!. lihmo ycTanoaneno, 'ITO 3tPtPeKTHBHOCTh 
perncTpau:nu qeThipexny'leBhiX co6hiTnii' npn ,IJ;BoiinoM npocMoTpe co-
CTaBnHna 99, 9o/o. . 

2. 06UJue xapaKmepucmww 

Hume 6y,IJ;yT anann3npoaa ThCH Kananhl peaKu:nii /1-3/. 
Ha piic. 1-3 noKa3aHhi t' -pacnpe,IJ;enennH ,IJ;nH BTOPII'IHhiX qacTIIU:. 
t '= ·1 t.- tmin I. tmin. - 3To. nanMeHbmnii· KBa,IJ;paT HMI:JYnbca, nep~-

,IJ;anaoro ,IJ;annoii qacTnu:e. ,D;aa oTpmJ;aTenhHhiX nnona ·a KamAoM 
co6J>ITHH Knami<iJHI.(IIpoaanucb no t · no,IJ;o6no TOMY, KaK 31'0 ,IJ;enanoch 
B pa'6oTe / 6( 0TpUU:aTenhHhiJi niiOH C MeHbmiiM MO,IJ;yneM KBa,IJ;paTa 
nepe,IJ;aHHOro' 4-nMnynbca ·. 0603Ha'lancH . KaK 7T p /nepn<iJepn'leCKHii:/, 
a c, 6onhmiiM - KaK ";;P /nenepn<iJepnqt:cKiiii/ .. t' -:rmcnpe,IJ;enenuH 
,IJ;ml TTP II 7T np pe3KO OTnH'IaiOTCH ,IJ;pyr OT ,Il;pyra. PeaKU:II.H /1/ C TO'IKII 
3peHIIH. t' -pacnpe,i(enennii BhirnH.n;HT nan6onee nepii<lJepnqecKoii. . . 

2.1. Y'leT BniiHHHH <ilona 

,Il;nH onpe,IJ;enennH nan6onee pa3yMHhix 3Ha'lennii M:acc, miipnn 
II .n;oneii o6pa3yiOIQHxcH pe3onancoa 6hrn npn1Menen MeTo.n; nocne.n;oaa
TenhHhiX nO,!J;CTaHOBOK. 

B. nepBOM mare O,IJ;HOMepHbie pa·c.npe.n;eneHHH no 3tPtPeKTHBHbiM 
MaC CaM <iJiiTIIpoaanHCb C KpiiBOH, nony~eHHOH KaK CYMMa TeopeTH'Iec
Koro pacnpe.n;e.ITennH lipeiiT·- Bnrnepa '·a <lJopMe ,D;meKcona 

rru J 
BW (M) ~ 

( M 2- M 2) 2 + M 2 r 2 (M) 
. 0 0 

. 2f+1 ~ u u 

r.n;e r( M) = r 0 ( q I qo) ' H tPOHOBOH KPHBOH, npoae.n;eHHOH OT PYKH 
no 3KcnepiiMenTanhnoii rncTorpaMMe. ,D;onn pe3onancoa, nony'leHHbie 
B nepBOM mare, IICnonbJOBanliCb B Ka'leCTBe BeCOBbiX <iJaKTOpOB ,!J;nH 
nonyqeniiH cyMMapnbiX <iJononhiX KPHBhiX. OT,IJ;enLHhH~ KoMnoneHThi 
cyMMapnoii <Pononoii Kpnaoii onpe,IJ;enHnHch nyTeM rellepaU:HII co6hiTIIH 
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no MCTO,IJ;y MOHTe·Kap: 
nHCb ·KaK ,'IHCTbie tPi 
P.e3onancoa. 

Cxo.n;HMOCTh C'IHTaJ 
napaMeTpoa a oqepe,IJ;H 
c .pe3ynhTaTaMn npe.n;bl, 

2.2 PeaKUHH " 

, Pacnpe,IJ;enennH. nni 
n;nii npnae,IJ;eHhi na pnc 
KOM6HHaii;HH 3aMeTHO Cl 
C ,IJ;pyroB: · CToponi.t~ :Ka 
THBHbiX MaCe (p "n~)
MyiQeCTBeHHO o6pa3ye 
nnonoM. Cpaanenne: c 
,IJ;nH nonHhiX pacnpe.I{e. 
(p 17+)- KOM6HHaii;Hi. 

CnnomnLie nnnun: I 

CTBYIOT CYMMe 6paAT·B 
nonyqeanoA no MeTO.IlY 
o6pa30M 3Ha'leHBJI M~ 
ceqeHBJI npBBe.I{eHLI.B T. 

Ha aepxnel qacTB 
Mace (rr+rr-;,7:..a (p ,-+ 

HMeiOTCJI YKa3aHBB: 
A ·Me30HOB ( rr +"-ri"'") H 

B 3TOM npe.I{sapn1 
Mace (,+,-,-;..,H (p" 

'-

TB'IeCKHMH KpHBbiMH~ : 
C'leT BBe,I{eHHJI ycnOB! 

.Ilml A++ /1,12 <M(E 
H3 . Ta6nnn;LI 3. M• 

B peaKII;HH 11/ CO.I{ep>Ka' 
·Ha PHC. 6 noKa3al 

t '= 0-0,3 { r3B/C )Kali 
CTBYIOIQHX .. MaC CaM . e0 

o6nacT.JlX /cl>oH/. 
B o6nacTB:X Mace I 

Ha coce,IJ;nnx yqacTKax, 
· A+.!n p 0 -pe3oHalicoa . 



ap:Hne,IJ;eHhi B Ta6nm~e 2. 
HOpMHpOBaHbl I< 3Ha'le-

:pH npH npOCMOTpe H Ha 
:ornaCyiOTCH C ,IJ;aHHhiMH 
eno, 'ITO 3cPcPeKTHBHOCTb 
lBOHHOM npOCMOTpe. CO-

:unii ll-31. 
.D;nH BTOPH'IHhiX qacTHU. 

t,D;paT HMI_IYJihca, rrepe
'>HhiX IIHOHa . B Kam,IJ;OM 
' ~- ~ ' ' 

)MY, Ka~ 3TO ,IJ;enanocb 
HM MO,IJ;yJieM I<Ba,IJ;pa Ta 
rr; lnepn<iJepnqecKHiil, 
iii. t ' - pacnpe.D;eneHHH 
a. PeaKUHH 11/ c TO'IKH 
'nepn<iJepH'ICCKOH. 

Jua'leHnii Mace, umpnn 
eHen _MeTo,IJ; rrocne,IJ;ona-

ICHHH no 3cPcPCKTHBHhiM 
KaK CYMMa TeopeTH'ICC
)J;meKCOHa 

,iJ:, npone,IJ;CHHOH OT py:im 
le30HaHCOB, noJiy'ICHHhle 

BCCO.BhiX <iJaKTOpOB ,IJ;JIH 
)T,IJ;CJlhHbiC KOMIIOHCHThl 
TCM renepaUHH C06hiTHH 

·j 
I . I 

; 
! 
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no MCTO,IJ;Y M(mTe-Kapno c IIO~O~biO nporpaMMbl f!>AYJI /7/. YliHTbiBa
JIHCb . KaK 'IHCTbiC <iJa30BbiC o·6'bCMhi, TaK H 3cPcPCKTbl OTpameHHH 
P.C30HaHCOB. 

Cxo,IJ;HMOCTh C'IHTanacb ,IJ;OCTaTo'lnoii, ecnH 3Ha'leHHH cPHTHponaHHhiX 
napaMeTpon n oqepe,D;HOM ware cornacOBhiBaJIHCb n npe,IJ;enax own6oK 
c .pe3yJihTaTaMH npe.D;bi.D;y~ero wara. ' · 

Pacnpe,IJ;eneHHH nnnapnanTHbiX Mace ( rr + rr- J-n (p "-)- i<oM6nua
UHiinpnne,IJ;eHbi na pnc. 4. Cnrnan oT P 0 ·Me3oHancnyqae (rr+rr;J
KOM6nnannii 3aMCTHO CHJlbHee, 'ICM B CJiy'lae ( rr + rr np) - KOM6HHaUHH. 
C ,IJ;pyroH: CTOPOHbl, KaK BH,IJ;HO H3 cpanneHHH pacnpe.D;enennH: 3cPcPCK~ 
THBHbiX MaCe (p "n; )- H (p TT p) - KOM6HHaUHH, 6. 0 

- CHCTCMa rrpeH· 
My~ecTnenno o6pa3yeTCH c nenepn<iJepnlleCKHM oTpnuaTeJibHhiM 
nnonoM. Cpannenne c cPYHKUHeii Iipaii:T- Bnrnepa rrpono,IJ;nnocb TOJibKO 
,lJ;nJI nOJIHbiX pacnpe,D;eJICHHH no 3cPcPCKTHBHhiM Mac caM ( TT +rr-) - H 
( p rr +j- KOM6anannit. · 

CrrJIOWHble JIBHHH, IIOKa3aHHble B HBmHeH 'laCTH pHC. 5, COOTBCT· 
CTBYIOT CYMMe 6paitT·nnrneponcKoro pacrrpe,IJ;enenaH c <Ponoaoii Kpnooii, 
IIOJiy'leHHOi IIO MCTOJlY,. KOTOPbiH OIIHCaH BbiWC. Onpe,D;eJieHHbie TaKHM 
o6pa30M 3Ha'leHBJI Mace, wapan a ,lloneii, a· TaKme rronepe'IHhie 
ce'leHHJI npane)leHbl.B Ta6nane 3. · 

Ha oepxnel 'laCTH pac. 5 noKa3aHbi pacnpe,lleJieHBH 3cPcPCKTHBHhiX 
Mace (,+,-r,7_;..a (p rr+rr-)-KoM6nnauaii. · · 

HMeiOTCJI yKa3aHHJI Ha o6pa3onanae pe30HaHCOB B o6naCTH Mace 
A ·Me3onoo ( rr + rr- rr -) H o o6nacTH Mace · N *( p rr + rr-). 

B 3TOM npe)loapaTeJibHOM anann3e pacnpe)lenenHH 3<P<lleKTHBHbiX 
Mace ( rr + rr- rr -l .. a ( P rr + rr -) - KOM6anaunii ne cpaonnnanncb .c Teope
TH'IeCKBMH KpHBbiMH. 3awTpHXOBaHHbie pacnpe,lleJieHHH noJiy'ICllbl 3a 

. u + - . 
c'leT oae.neHHJI ycnooaa: JlJIH p I 0, 655 < M (" rr ) < 0, 8 7 5 I H 

,llJIH 6.++ 11~12 < M(prr +)<1,341 COOTBeTCTBCliHO •. 
H3 Ta6nnuhl 3 Mri>Kno 3aKJIIO'IHTh; 'ITO 6onee 50o/o co6biTHii 

B peaKUBH /11 co,llepmaT nn6Qia++, nn6o p 0
• · ·· 

·Ha pHc. 6 · noKa3anbl : · :..11tf; pacnpe,lleneHHH ,IJ;JIH HHTepnana 
t '= 0·0,3 ( r:mlc ) KaK BHyTpB 06JiaCTH 3<P<lJeKTHBHbiX Mace, COOTBeT
CTByiO~HX MaccaM . e0 - B . ~++ -pe30HaHCOB, Tal< H B coce,IJ;HHX 
o6nacT'Jix I<Ponl. . . 

B o6nacTJIX Mace pe3onancoo HaKnon cy~ecTnenno 6onLwe, qeM 
Ha. COCC)lHHX y'laCTKaX, 'ITO yKa3biBaeT Ha nepn<lJepii'ICCKOC pO)K,IlCHIIC 

. l\ +,!H p 0 ·pe30HaHCOB .. 

5 



2.3. P eaKI.\HH 77-p --. p77+1T-1T - 17 ° 

Ha pnc. 7 noKa3aHhi pacnpe.n;eneHHH nunapnauTHhiX :J!l>!l>eKTHBHhiX 
Mace .n;nH (p77+;.:...H (77+1T-77°)"'KOM6HHal.\HH.IIapaMeTphl A+-t.,'T/o.,..H w

0 ·pe-
30HaHCOB, onpe.n;eneHHhie BhiiiieonncaHHhiM. :MeTO.IJ:OM, npnne.n;eHhi 
B Ta6n. 3. · 

P~cnpe.n;enennH :J!l>!l>eKTIIBHhiX Mace pa3nnqHhiX ( 1T 1T) - KOM6nHal.\HH 
noKa3aHhl ua pnc. 8. Epaii:T-nnrueponcKHM pacnpe.n;eneun~M c 4JouoM 
Y.IJ:OBnCTBOpHTCnhHO OllHChiBaiOTCH TOnhKO pacnpe,n;eneHHH 34J4JeKTHBHhiX 
Mace ( 1T + 17- )- n ( 1T -17 ° )-KoM6nnal.\HH. Pe3ynLTaThi !l>nia TaK)Ke npnne-
.IJ:CHhl B Ta6n. 3. . . . 

B pacnpe.n;eneHHH 34>4JeKTHBHhiX Mace 1T +17 o_ KOM6HHal.\HH HMCCTCH 
TOnhKO cna6oe yKa3aHHC Ha o6pa30BaHHC P + · 

,!J;nH .cpanueHHH ua plic. 8 noKa3ano TaK)Ke pacnpep;eneune :J!l>!l>eKTHB
nwx Mace ( 1T-1T -).KoM6HHal.\HH. 

2.4. P eaKI.\HH 1T -p -> n1T+1T+1T-1T-

,!J;nH 3TOH peaKI.\HH .IJ:OCTaToquo qeTKaH KapTHHa o6pa30BaHHH 
p0-H /).- -pe30HaHCOB na6nro,n;aeTCH TOnhKO B pacnpe,n;eneHHHX ( 1T + 77-)-H 
(n 7T~')-KOM6nnal.\HH /Imc. 9/. IIapaMeTphi 3THX pe3onaucon npe.n;cTan

nenhi B Ta6n. 3. 
HecMOTPH ua TO, qTo o6pa3onaune A -123 6 Tpe6yeT onncaunH 

.n;narpaM~fOii c o6MeHoM .n;nyMH 3apH.n;aMH o.n;noro 3HaKa, ceqeune 
:noro npOI.\CCCa HMCCT 3aMCTHYIO Bennqnuy. · 

3. LPS -auaAU3 peaKIJUU 1T -p --. p 1T +17 -77-

3.1. Onpe.n;eneune .nepeMeHHhiX n LPS-cei<Topon 

TexunKa auann3a, co6hiTHii B 4Ja3oBoM nyocTpancTBe npo.n;onhHhiX 
HMnynhCOB (LPS}, npe,n;nO)KCHHaH BaH Xo4JoM. 9/, HHTCHCHBHO npHMCHH· 
nach K H3yqeHHIO peaKI.\I:IH C TpeMH, qeThlphMH qaCTHI.\aMH B KOHequoM 
COCTOHHHI:I I 10/ . . . . . 

Pa3MepuoCTh 3Toro npocTpancTBa .n;nH cocTOHHiiii c n ~qacTHI.\aMH 
OKa3hiBaeTCH paBHOH n-2. TaKHM o6pa30M, ,n;nH peaKI.\HH /1/ COOTBeT
CTBYIOIUHC pacnpe.n;eneunH B LPS oKa3hiBaiOTc.li .n;nyMepHhiMH. 

6 

l 

Onpe.n;ennM, KaK of 

X 

orpaunqnnaeMhie ycno1 
n 

I X = 0 
i= 1 i 

06o3naqHM B3BCIIIl 
CTBCHHO 

A w 
a N -1 S ...;.1 

0 t ... 

r.n;e a0 - ceqeune· K<!H< 
B AauuoM KaHane n 5 
no BCCM C06hiTHHM, ll 
sv.. · 

. n • y 

wr =(I x; /Eii 
i= 1 

06o3uaqnM qeThipe 11 
+ CTBCHHO npOTOH, 1T 

(x t'>x
8

) • . 

Ha pnc. · 10 noKa 
n 1T + .n;nH _peaKI.\1 17-

np 
Y.IJ:OBnCTBOpHCTCH ycno 
orpaunqeu o6nacThiO 
cpaBHHTh pe3ynhTaThl 
pa6oT npn 6onee ~we< 
cne,n;yiOIUHM 06pa3.0M: 

s 1 77-p -> (277-17 +)p 

s 2 -+ ( 1T- 1T +)( 77p); . ( 

s
3

- 1T-r1T-1T+p;; 



lpHaHTHbiX JtiJtiJeKTHBHbiX 
!eTpbi ~+-t.,~o.,..n w 0 -pe--
~eTo~oM, npnae~eHhl 

t{HbiX ( 77 77) - KoM6nHan;nii: 
acnpe~eneHH~M c tiJoHOM 
rpe~eneHHH JtiJtiJeKTHBHbiX 
ra Tbl tiJHTa TaK:>Ke npHBe-

. o_. KOM6HHan;nii: HMeeTCH 

1cnpep:eneHne JtiJtileKTHB-

KapTHHa o6pa30BaHHH 
1acnpe~eneHHHX ( 77 + 77-)-H 
. _pe3onaHcoa npe~cTaa-

·1236 Tpe6yeT onncamiH 
>~~oro 3HaKa, ceqenne 

rLPS-ceKTOPOB 

OCTpaHCTBe llpO~OnbHbiX 
~/, HHTeHCHBHO npHMeHH
(qaCTHD;aMH B KOHet{HOM 

. ' 
iTOHHHH C n ~qaCTHD;aMH 

H peaKD;HH)l/ COOTBeT· 
~ByMepHbiMH. 

Onpe~ennM, KaK o6bit{HO, nepeMeHHbie 

2q i 
X. 
' 

orpaHnqnaaeMbie ycnoBHHMH 
n n 

I, X = 0 
i 

·n I, lxil=2. 
i= 1 i= 1 

06o3Haqii:M a3aewennoe n Hea3aeweHHoe pacnpe~eneHHH cooTaeT
CTBeHHO 

N -1 S -I I, R' 
~ w = ao t y' 

y 

r~e a
0 

- ceqeHne KaHana peaKUHH, N 1 - nonHoe KonntiecTao co6biTHii 
B ~aHHOM KaHane H 5 - KBa~paT 3HeprHH B C.D;.H. £ lfy - npo6eraeT 
no BCeM C06biTHHM, nona~alOID;HM B JneMeHT 4Ja30BOtO npOCTpaHCTBa 
8V. 

0603Hat{HM qeTbipe nepeMeHHbie X i , KaK X p ;x +• X 1 H X 5,,- COOTBeT- ' 
CTBeHHO npOTOH, 77 + ·Me30H, 6biCTphiH H Me~neHHhiH 77 ·Me30Hhl 
(x (>x 8 ) • 

Ha pnc. 10 noKa3aHhi ~narpaMMhl Ilepy ~nH npoTOHOB, rr ; , 

77- H 77 + ~nH peaKD;HH /1/; BH~HO, t{TO ~nH 6onbWHHCTBa C06biTHH np -
y~oaneTaopHeTcH ycnoane x 1 > 0 > xP, TaK qTo ananH3 MO:>KeT 6hiTh 
orpaHnqeH o6nacTbiO LPS , napaMeTpH3yeMoii: TonhKO x + n x s. tiTo6bi 
cpaBHHTh pe3ynhTaThl HaCTOHilleH pa~O~bl C pe3ynbTaTaM.H ~pyrnx 
pa60T npH 6onee BhlCOKHX 3HeprHHX IO , rpaHHD;bl C~KTOpOB Bbi6epeM 
cne~YIOIUHM o6pa3oM: 

5 1 77-p ->(277-77;-)p: 0<x+;O<x 5 ; 2x
5

+x+< 1. 

7 



/ 

s4--. (17-17~}(17+p); -l<x+<O; 0<<< 5. 

CeKTopaM 1-4 MO)KHO nocTaBHTb B cooTBeTCTBHe npocTLie o6MeHHLie 
,AHarpaMMbl /eM. pHC. 11/. 

3.2. Ilonepe'IHbie Ce'leHHH B pa3JIH'IHbiX CCKTOpax 
LPS 

Ha puc. 12 u 13 noKa3aHLI HeB3BeliieHHLie u B3BeliieHHLie pacnpe-
,AeneHHH /j. H /j. W ,AJIH 5. r3B/C . C :u;eJibiO cpaBHeHHH C ,AaHHbiMH, 
nony'leHHLIMH npH 11 u 16 r3B/c. . 

B ceKTope S 1 Ha6mo,AaeTcH 6nH3Koe K paBHOMepHoMy pacnpe,Aene
HHe ceqeHHH .AJIH peaK:U:HH ;., - p --. 217 -17 + p ; npo,AOJI)Kaxm:u;eecH B co
ce,AHHe ceKTOpbi, TaKoe noBe,AeHHe ceqeHHH B- HaliieM cnyqae CBH3aHo 
C He,AOCTaTO'IHO BbiCOKHM 3Ha'leHHeM HMllYJibCa llY'IKa. 

B Ta6n. 4 noia3aHLI HHTerpanLI ceqeHuii no BCeM ceKTopaM ,AnH 
Tpex 3Ha'leHHH HMllYJibCa llY'IKa._:_5 r3B/c;- 11 T3B/C H 16 r3B/c.· . 

B npoTHBononO)KHOCTb ceKTopaM 2 H 4 B ceKTope 1 HiiTerpan 
Ce'leHHH He 3aBHCHT OT HMllYJibCa llY'IKa. B CeKTOpe 3.Ce'leHHe npH 
5 T3B/C HeCKOJibKO 60Jibliie, 'leM npH 11 II 16 r3B/c. 3TO HaXO,AIITCH 
B COOTBeTCTBIIII C 06MeHOM llOJIIOCOM IlOMepaH'IyKa B peaK:U:HH 
17- p --> ( 17 +17 -17 -;p. 

.3.3. Pachpe,AeneHHH 3$$eKTHBHLIX Mace B pa3nnq-
-- HLIX. ceKTopax LPS 

Ha puc. 14 noKa3aHLI pacnpe,AeneHHH 3$$eKTJiBHbiX Mace .AJIH 
Tpex 'laCTII:U: (nT17 -177): H ( p 17 + 17 J.HMeiOTCH' yKa3aHUH Ha Cyi:u;eCTBOBaHHe 
npo:u;eccoB 

17 p--. N*+ 17 

L500 

/j.++17_ 

17 p --. N*+ 17 

L
1700 

/j.++ 17 

L p17 + Lp17 + 

8 

,Ami: co6LiTuii B ceKTOJ 

.JT. P --. Al-P 

I 
po17 

L. 17+17-

,AJIH C06biTUH B CeKTOJ 
· Pacnpe,AeneHue .3~ 

KpOMe TOro '; 'yKa3biE 
· 'Pacnpe,AeneHHH '3q 

3aHLI Ha puc. 15. ITo c 
B §2, Ha6nio;naroTCH 61 
S ; (17 -p ~( Ti +17- )(17 :-i 
3cm6B, a TaK)Ke oT' 
s4 (17-p -'>(p17_+;r17-;.,· 
OT'06pa30BaHUH -~+~ 
He n3yqanocL BnuH'xiue 
· · B pa6cne/H/npu , 

npe,AeneHHH 3~~eKTHBl 
B,AOJib rpaHH:U: CeKTOPC 
Ha,Ae)KHOCTb•COOTBeTC 
o6MeHHLIM ):{uarpaMMa 
CeKTOpOM. IlpH?vf~Wf.H a 
npu.S.f'3B/c, MLI nony 

. B pacnpe,AeJ1eH:H.Hx 
Ha:U:HH ,AJJH rpaHHl{HbJX 
Ha6mo,AaeTCH qeTKO.Bb 
c .Apyroii cT<)poHLi, .rim 
TOPOM S1, T.e. B(;+17-

s 
B,AOJib rpaliH:U:bi - CeKTC 
S 4 [17-p ->/tr/17-;}(p'17+} 
CHJibHbie CHrHaJILI OT pc 

0TCJO,Aa. CJie,AyeT, q 
S1Ha ·&eKTo~~ St·u 
amiino'T' H:a CCKT.Op sl· 
B. CeKTope'S1· 8Hai6c 
:U:Ha:U:HH. 



G 
5 
< 5 . 

TBHC npOCTbie 06MCHHbiC 

JlH'IHbiX CCKTOpax 

e H B3BCWCHHbiC pacnpe
>. cpaBHCHH.!l C ~aHHbiMH, 

3HOMepHOMY pacnpe~ene
, npo~omKaromeecH B co

B uaweM cnyqae CBHJauo 
a nytiKa. 

ITO BCCM CCKTOpaM ~JlH 
11 T~B/C H 16 r:m/c.· 
B ceKTope 1 HiiTerpan 
ceKTope 3.ceqeuue npu 

6 r:m/c. 3To uaxo~uTcH 
B peaKQHH 

olX Mace B pa3J1HlJ· 

J!ll!lleKTHBHbiX Mace ~nH 
JannH ua cymecTBOBauue 

• N'*+ ·TT· 
. 17QO . 

. L l'l ++ "-

·l 
-I 

I 
~mi: co6biTnii B ce:KTope 3 u 

n: p - ·AI- p 

I 
POTT 

" p - _A 2 ~ ., 
po11 

L-+ rr+rr - . ··I~. 11 +rr-

~J1H C06biTIIH B CCKTOpe 1. 
Pacnpe~eneuue J~eKTUBHbiX Mace (11 +" -" -)~JJH co6biTHii a ceKTopc I, 

KpOMe TOrO '; yKa3biBaeT. Ha B03MO/KHOCTb o6pa30BaHH.II ft.J ·Me JOlla. 
Paci1pe~eneun.11 J!ll!llei<THBnblx Mace ~n.11 ceKTopoa S 2 ii 5 4 · noJ<a

JaHbi ua puc. 15. ITo cpaaueuuro c pacnpe,rtenenHHMH, o6cyJK~aawnMHCH 
B §2, IIa6mo;naro1'cH 6onee qe:rKne curnaJJbi oT peJonaucoa. B ceKTope 
5; ('tr -p --+( 7i +rr- }( 1T -p)) Ha6J1IO~a.tTCH CHJlbHbiH CHriia.ri OT {J ~ H r-Me· 
30HOB, a TaKJKe OT . o6pa30BaHH.II i\ ~ 1236) H N *'(I50CJ) • B ceKTOpc 
54 ( rr -p.:. (p rr_+)( rr -" -)) ~ocTaTO'IHO xopowo npocMaTpnaaeTCH curuan 
OT 'o6paJoaannH ·l'l +-~: Cne,z:tyeT OTMeTUTb, 'ITO B JTOM LPS -aiiannJe 
He IIJyqanOCb BJliiHHHe !lloHOBbiX 3~eKTOB. 
· · B pa6oTe/n/npu 8 u 16 rJa/c npoao~unucb uccne.noBaHHH pac- . 

ripe~imeuuii J!ll!lleKTUBHbiX Mace ;n;nH co6biTHii, ~aromux BKna.ti B nonocy 
a~onb rpauliu ceKTopoa. ITo JTUM pacnpe~eneHHHM ycTanaanuaanacb 
Ha~e/KHOCTb COOTBeTCTBII.II_ C06~THI, pacnpe,tieneHHhlX ~0 CCKTOpaM, 
06MeHHbiM ~HarpaMMaM, KOTOpbie MOryT 6biT.b CBHJaHbl C Ka/K~biM 
c·eKTopoM. ITpu~~WJH au·a • .lJO).;JitiHYR> npoue~ypy K peaKQHH rr - p -+ p 11 +11 - 11 -
npn.S ·r3a/c, Mhi nonyqunu npe~aapnTenbHhie 'PeJynbTaTbi. · . 

B pacnpe~en(mnHx J!ll!lleKTHBHbiX Mace (p 11 +;-u (prr -; .·KoM6n-. 
uauuii ~nH .rpaHH'IHbiX nonoc· ceKTopa S [rr-p-+(11+11/.;_:-;p] · 'ue 
ua6nro~aeTcH 'ICTKO BbipaJKeHHbiX curuanoa OT o6paJoaannH A++u ().}'. 
C ~pyroii cn)pou,w, ~nH n_onoc ceKTopoa S 2 u ·5 4 , rpaHH'Iai.Qnx c ceK· 
TOpOM 51, T.e. B(rr+71_:-)-KOM6HHaQUHXCCKTOpa -~2.[rr:-p-+(rr+rrl)(prrs-)] 
B~OJlb rpaHHQbi CeKTOpa- . S I H B { rr +11 't }-KOM6HHal(HHX. CCKTOpa 
5 4 [rr-p -+(rr!rr;}(p:rr +n -B~om;··rpaHHUbi-·ceKTopa· 5z. ua6nro~aroTc'H 
CH-!JbHbiC CHrHaJlbl OT pOIK~CHHH p ·MeJOHafcM~ pHC. 17 H 18/. 

0Tcro~a cne~yei, 'ITo nMeeT MecTo cyi.QecTaeuuoe annHnne ceKiopa 
51 ua"ceKTOPbi 52'-H S4·,a io apeMH KaK ceKTOpbi 5 2 u 54 . cna6o 
anliino'r ila ceKT.op 51 .:TaKHM .o6pa30M, a uaweM cnyqae /5 rJa/c/ 
B: ceinope ·5 1 ' B uaJi6onee _'IHCTOM BH~e npo1IanHeTC.H imounaH ~ucco· 
IJ;HaiJ;HH. 



3.4. t' -pacnpe,D;eJieHHH a pa3JIH'IHLIX ceKTopax LPS 

Ha pnc. 16 noKa3aHbi t '-pacnpe,D;eneHHH ,IJ;JIH ceKTopoa S 1 ••• S 4 ; 

KOTOpbie annpOKCHMHpOBaJIHCb ,IJ;JI1I t' < 0, 7 jr 3B/ c/ 
2 

pa3,IJ;eJibHO O,IJ;HOH 

3KCnOHeHTOH: 
da =b·e 

a?· 
H ,IJ;BYM.!I 3KCnOHeHTaMH: 

d 
, , 

a .ait b a2t 
-- = b e + 2e 

, 
at 

d t' I 
. 2 . 2 ' 

<llHTHpoaaHHbie napaMeTpbi, 3Ha'leHHH X n P (x ) npe,D;cTaaneHbi a 
Ta6JI~ 5. B ceKTopax S 2 · H ,84 aepo.s~THOCTb x2nyqwe ,IJ;JIH annpoKCHMa-
un¥ c ,IJ;BYM.!I 3KCnoHeHTaMH. B ceKTopax. 51 H s .3 B~pOHTHOCTH-
x npaKTH'IeCKH O,IJ;HHaKOBbi ,IJ;JIH o6onx cnyqaea annpoKcnM:an;nn. B npe-
,IJ;eJiaX OWH60K HaKJIOH a He OTJIHqaeTCH OT COOTBeTCTBYIOID;ero 

I . . . 

3Ha'leHH.!I ar Own6Ka B a M:Hor~ MeHbWe, 'leM own6Ka B a1• 3To no3ao-
JIHeT yTBep)K,D;aTb, 'ITO ,IJ;JI.!I CeKTOpOB 51 H S .3 MO)KHO C'IHTaTb annpoK
CHMaD;HIO c O,IJ;Hoii 3KcnoHeHToii nyqwe, 'leM c ,IJ;BYMH. KpoMe Toro, 
3Ha'leHne a ,IJ;JIH ceKTopa S 1 npn 5 r 3B/ c xopowo cornacyeTcH co 
3Ha'leHH.!IMH HaKJIOHa ,IJ;JI.!I 16 r 3B/ C /I 0~3TO 06CTO.!ITeJibCTBO TaK)Ke 

. He npoTnaope'IHT yTaep)K,D;eHHIO o B03MO)KHOCTH noMepoHHoro o6MeHa 
B npon;ecce 77...;P -+ ( 77 +77 -:-~-) p . · · 

Ha nepy-:,IJ;HarpaMMaX ,IJ;JIH 5-qaCTH'IHbiX KOHe'IHbiX COCTO.!IHHH 

/He noKa3aHbi/ ,IJ;JI.!I npOTOHOB /peaKD;HH · 2/ H HeiiTpOHOB /peaKD;H.!I 3/ 
He 06Hapy)KHBaeTC.!I CTO,Jib O'leBH,IJ;HOrO 3aCeJieHHH npH 60JibWHX OT
pHD;aTeJibHbiX 3Ha'leHH.!IX q, KaK Ha nepy- ,IJ;HarpaMMe -~JI.!I npOTOHOB 

. B CJiyqae peaKD;HH /1/. TO'IHO TaK )Ke ,IJ;HarpaMMbl Ilepy ,IJ;JI.!I 77; H 
77-;; P He oTJIH'IaiOTCH CTOJib 3aMeTHO, KaK B c'nyqae peaKn;HH I 1/. Tio 
3TOH npH'IHHe C06biTH.!I OKa3biBaiDTC.!I pa36pocaHHbiMH no CeKTOpaM 

. LPS TaK, 'ITO nx cenapan;n.s~ no ninaM o6MeHiibxx ,IJ;HarpaMM cTaHOBHTCH 

ei.Qe MeHee O,IJ;H03Ha'IHOH, 'leM B cnyqae peaKn;HH /1/. 
Mbi aecbMa npH3HaTeJibHbi npo<iJeccopaM C.liewnny, K.JlaHnycy, 

KaH,IJ;H,IJ;aTy <iJH3HKO-MaTeMaTH'IeCKHX Hay~ 3.1iy6eJieBy 3a nJIO,IJ;OTBOpHOe 

,IJ;HCKYCCHH. , 
Mbi 6miro,IJ;apHM Hawnx Konner. M.P.ATaHH, KaH,IJ;H,IJ;aTa <lJH3HKo

MaTeMaTH'IecKHX HayK_ H.TI.lioraqeaa n JI.H.)I(ypaaneay, coTpy,IJ;HHKOB, 
BbinOJIHHBWHX npOCMOTp H H3MepeHHH,.a TaK)Ke onepaTOpOB 3BM BCeX 
na6opaTopnii, yqacTaoaaBIJ.IHX a pa6oTe,' H B oco6eHHOCTH A.roH'Iapoay 

H E.RHHKOBy. . 
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ol X c e KT 0 paX LPS 

CeKTOpOB S l •• • S 4 , 

I c/ 2 pa3,rfenLHO O,IJ;Hoii 

2 . ; 
> (x ) npe,IJ;cTaaneHLI B 
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