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B :noii eTaTbe Mhi npe]J.cTaruue.M 3KcnepuMeHTanhHbie 
peJynhTaThi ·uccne)J.oBaHHH pea.KUHH 

np .... nprr+rr-. ···" /1/ 

a ]J.HanaJoiie :mepruii 2 710 F3!J. . 
B uacTOHU\ee apeMH HMeeTcH o'leHb MHoro pa6oT, no

eBHU\eHHhiX no]J.o6uoMy uccne)J.oBaHHIO / 1-·J: . Bee ouu Bbi
nonueuw npu o6ny'leHHH KaMep,Hanonueuuwx ]J.eiiTepHeM, 

. ' ' . I -

llpOTOHHbiMH ny'IKaMH H eo)J.ep)f(aT 3H~'IHTe.JlbHble Heonpe)J,e-
JleHHOCTH, CB~3aHHhle C TeM, .'ITO HeHTpOH B ]J.eHTepHH _He 
CB060)J.eH. B 3TOM CMbiCne Harne o6ny'leHHe He HMeeT Ta-.. , 
KOrO He)J.OCTaTKa, HO HMeeT CBOH Heonpe]J.eneHHOCTH, BOJ-
HHKaiOU\He HJ-Ja rnHpoKorci 3HepreTH1.fecKorq cneKTpa·na~ 
]J.aiOU\HX HeHTpOHOB. 
. CneKTP ueiiTpouoa nepBH'IHoro ny'IKa, nonuoe ce1.feuue 
peaKUHH /1/ H MeTO)J.bl pa3)1.eneHHH KaHanO,}Jti~eaKUHH B )].au-
HOM o6ny'leHHH npe)].cTaoneui.I a pa6oTax · ·>· •· . . 

Mbi npHBO)J.HM peJynbTaThi o6pa6oTKu,:2037 co6hiTHH 
peaKUHlt /1/. Bee co6biTHH pa36HThi. ila '3 ~rpynnhi no JIM
nynbcaM nepim'IHhiX ueiiTpouoa /2 +5, 5~ 8, 8-:- 11 F3B/c/ .. 
Cpe)J.HHe HMnynhehi nepBH'IHbiX ueiiTpouoa · )J.nH yKaJaHHbiX 
HHTepoanOB paBHbl COOTBeTeTBeHHO 3,6; 6,6 H 9,1 F3B/c . 
q_ueno co6biTHH o HHTepaanax - 635, 837 H 565. ·. 

Mbi · 6y)J.eM Ka'leeTaeuuo 'eonocTaBnHTh nony'leHHbie pac
npe)J.eneHHH C nepulfJepH'IeeKHMH )J.HarpaMMaMH, T.K.li3BeCT~ 
uo· · H3 ··)J.pyrHX pa60T no N_N -BJaHMO]J.eHeTiiHH!-f, 'ITO 

;; JIYK.JlOHbl B 3THX B3aHMO)J.eHCTBHHX' CHJibHO CKOnnHMHpOBaHbl . 
B HanpaaneHHHX'Bnepe)J.-Ha3a)J.·B 0611.\eH e.I..{.M~-H CYU\eCTBeH
Hhie 'lepTbl B3aHMO)J,eHCTBHii miHCbiBaiOTeH nepulfJepH'IeCKHMH 
,iiuarpaMMaMH B pa31lli,'UlbiX MO)J.H$HKai..{HH.X. 
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BBH.ItY Bhl.neneHHOCTH 1T :Me30HHoro nomoca /6JIH30CTL 
K I}JH3Hqec:icoii o6nacTH, 6onLma.H KOHCTaHTa CBH3H · ·TT N / 
MLI 6y.neM npoBOJuiTh conocTaBJieHHe· c OPE-.nHarpaMMaMH. 
O.nHaKo y)Ke B o6nacTH JHeprHii '> 5 T3B HeJib3H HcKJllOqHTh 
BKna.na noMepoHHoro o6MeHa /7,8 I. IloJTOMY npH o6c)')lC.IJ.e
HHH ,I(aHHhlX Mhl 6y.I(eM llpHBJieKaTb H HenepHI}JepHqecKyiD 
.ziHarpaMMY C 06MeHOM llOMepOHOM. • 

06pa30BaHHIO H306ap ~ +1- H /). :- B peaKIUIH /1/ MO)KHO 
COllOCTaBHTb ,I(HarpaMMhi: 

.n 

p 

n. -

p 

~::.- __... n. !;=n n. 
'K- '.TL-

'Jr l 
. ~ 

p I . P 
~+ p A++ < r.+ <n 
~l . Jl 

fl- n. 
~· 

'J['· 

tJ.++ 

'1'-

p 
~+ 

)J;HarpaMMhl THna (I) . noKa3LIBaiOT o6pa3oBaHHe ().. -
H3o6ap npH o6MeHe ··" - Me'3oHoM. B HaCTO.Hll{eii pa6oTe MLI 
He o6cy)K,I(aeM B03M0)KHbiH BKJia,I( ,I(HarpaMM.C "3K30THqe
CKHM" 06MeHOM , KOr,I(a H306apa /), +1-. o6pa3y.eTC.H B Bepx -' 
HeM y3ne ;IJ;HarpaMM THna (I). 3ToT :Bonpoc 6y.neT. paccMoT
peH B Cllel(HaJibHOH ny6JIHKal(HH. 

)J;pyra.H rpynna .nHarpaMM CBH3aHa c· o6pa3oBaHHe~f H 
pacna,I(OM HyKJIOHHbiX H306ap B .npyrHe . H30TOllHqecKHe 
COCTO.HHH.H: 

4 

"· 

... 

•, ••. . . 

n · .-... N ~ n , n. N~o p 

'If±l' .· 'Tt'+ ~-
'fLO . l . I (II) 

n 
-.p p· '+ lJC. 

KoHeqHo, H.3o6apLI MoryT. o6pa3oBaTLCH H . B HH)KHHX 
H O,I(HOBpeMeHHO B o60HX Y3JiaX ,I(HarpaMM>lina; (II). 

K .z:(uarpaMMaM THna (II)· Heo6xo.nHMO .no6aBHTh .nua
rpaMMhl C o6MeHOM noMepOHOM. KaK Mbl 3aMeTHJIH B CBOHX 
6onee paHHHX pa6oTax 17 ,B/, BKna.n nonroca IioMepaH'lyKa 

. MO)KeT- 6h1Tb 3HaqHTeJihHbiM. ll03TOMY He06XO,I(HM~ y•.feCTb 

.nuarpaMMLI THna 

N*o. 

p 
p 

p 
~-

n 
"'+ 

/ (lla) . . 

'''l' 

·HaKoueu, no Mepe yseJIH'leHHH' JHeprHH Mo»<ei B03pac
TaTh ponh JJ.HarpaMM ·MynhTHne'pu<iJepuqecKo.ro'Tuna: 

·, -~ 

n. . n.·· ... p 
~0 .... Tl'+ 1r1 

~· ~ 

. , . (III) 
.... ·-

"" 
1r- Tt-· '1(0' ~± ·P n. ·.: .. 

, 
. . . . . . . - ·+ 

~a puc. 1 npeJJ.cTaBneuo pacnp~.neneHHe Mace p 1r. -

KOM6HuauuH:' JJ.JIH Tpe·x. yKa3aHHhiX _ablme · uiiTepaanoB JHeprHii 
fpacnpeJJ.eneuus ·Mace · nTT-:: -no.rio6H~I/.' · ·Ann.poKcli.Ma~iiH 
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pacnpe~eneHHH npOH3BO~JiaCL Ha6opOM pe30HaHCHhlX KpH
BhlX . ~JIH H306ap C MaccaMJi /). 12l6 , N.i 520 , 
Nf688 M3B/c 2 . I. Mol =1236, r 01 = 135, .M 02 =1520, 
r 02 =135, M 03 = 1688, ro3 = 130/, B3HThlX B l}lopMe, 
npe~JIO)KeHHOH ,lJ;)KeKCOHOM/9/. H l}la30BOH KpuaoiL ·Bee KpH
Bhle B3B~meHhl no cneKTpy HeHTpOHOB. 

B Ta6n. 1 npe~cTaaneHLI ce'leHHH pa3nH'IHhlX peaKIUIH 
c o6pa3oBaHHeM H3o6ap /H3o6aphl pacn~aJOTCH Ha p n-+ 
HJIH orr- /. CeiieHHH ~aHLI B MHnnH6apHax, KaK H ao acex 
~pyrux Ta6nuuax. 

p 
n 

(faBle) 

o P ->!:11236 N 77{N:* ) 

op-> Nj520 N77(N:*) 

op ... N* N 77 (N:*) 
1688 

Ta6nuua· 1 

2t-5 5-t8 8-tll 

3,20+0,18 1,29+0,08 1,15±_0,09 

0,22:t_0,08 0,07:t_0,09 

0,07+0,08, o, ll:t_0,08 

B Ta6n. 1 3Ha'IOK (N * ) . yKa3LIBaeT, 'ITO B CHCTeMe 
N i7 MO)KeT TaK)Ke npoucxo~TL o6pa3oBaHHe pa3nH<iHhlX 
H306ap. IT03TOMY Ce'leHHe ,nJIH /). 1236 .. co~ep)KHT H KaHan 
peaKUHH 0 p -> /). ++. /).- , KOTOphlH, no HaUIHM OUeHKaM, 

- COCTaimHeT: 1,05±0,10;0,30±0,04;0,17±0,04 .M6apH MH 
Tpex HHTepaano'a 3HeprHH. TaKHM o6pa3o:M, .ce'leHHe o6pa-
3oaaliHa· O~HO'IHOH /). "tl36 :H'3o6aphl cocl'aBJI.HeT 2,15± 
±0,21; 0,99±0,09;. 0,98±0,10. M6apH B Tex )Ke HHTepaanax 
3HeprHH. . . . . 

H3oTonH'IecKaH cHMMeTpHH peaKUHH op_;np 77+77 ..:-; ro-
. aopuT o TOM, 'ITO ceqeilue o6pa3oaaHH.H. u3o6apbi i3 cucTeMe 

prr+ paBHO Ce'leHHIO o6pa30BaHH.H u3o6aphl B CHCTeMe 077-. 
Cpe~HHe nonHhle · ce'leHHH peaKuHH/1/ paaiihl cooTBeTcTBeH
HO 5,8;4 H 4,2 .M6apn. Tor.na peaKIUIH IIi B nepBOM 3uepre:.. 

-- - ~- . i . .. : . .,. \ 

6 

1-,J.,t 

t.i 

•::S 
:::1 
t-

~ 
D 
u 

0 

5 
::::J 
:7 

a) b)·· c c) 

100 

Puc. 1. Pacnpe.neneHHe Mace p77+ -KoM6HHaUHH ~JIJI Tpex 
H~TepBaJIOB. 3HeprH!: _a/ Pn = ~ 27 ~ r3B/ c; B/ p n = 
5-:- 8 r3B/c, c/ n - 8-:-11 T3B/ c. · 

.·. 

TH'IeCKOM HHTepBaJie nO'ITH nOJIHOCTLIO npOHCXO~T KaK 
KBa3H,nByX'IaCTH'IHaJI H TpeX'I~CTH'IHaJI. 

,lJ;JIJI cpaBHeHHJI B Ta6n. 2 npHBe,neHLI nOJIHhle. Ce'leHHJI 
.H ce'leHH.H Tex )Ke KaHanoB peaKUHH u3pa6oT /2,3,4/. 

'. :/r 

Ta6nnua 2 

p (faBle) 3,7 - 5,9 < 6,98 
n 

po-> N *++ 077- 2,52±_0,40 0,39::!:,.0,07 
++ - . 

po ... /). /). .. 1,55:t_O, 25 . 1,90:t_O,l4 1,10+0,20 

:··:' +-
tot.np->op77 ·77- 6,3:t_1,0 4,75+0,25' 3,72+0,22 
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BH~HO, 'ITO XOT11 ITOnHbie Ce'leHHRpeaKJ.UIROp.:.{prr+·.rr

XOpOIIIO COrnacyioTC11 c: HaiiiHMH Ce'leHHRMH, Ce'leHH11 KBa3H
~Byx- _H TpexqacTH'IHhiX KaHanoB cornacyroTcR 6onee HnH 

M!;!Hee xoporno TOnhKO npH HMnynhce. 3,7 T3B/c H pe3KO 
OTJIH'IaiOTCR .npH 6onhiiiHX 3HeprHRX. B pa6oTax npH HMrrynh
ce 5,9 H 6,98 T3B/c Ce'leHHe KaHana po-> /i++orr- 3_Ha
'IHTenbHO M~Hbiiie Ce'leHHR, nony'leHHOrO HaMH. Ilo-BH.riHMO
MY, 3TO npOH3ornno 3a C'leT 3aBbiiiieHHR ce'leHiiR KaHana 

A++ A- . po->u u. . · 

Ha pH c. 2 rrpe~cTaBJieHhi ~H!WJepeHJ.UianhHhie pacnpe~e-
neHHR dN/dt ~n11 cnyqaen, co~ep:>Ka~QHXH3o6aphi /ii 236 
B CHCTeMaX p_rr_+_~, HnH· 0 rr-. Ilepe.zia.'IH t C'IHj~TC1:1 OT ~a.:.· 
qanhHOrO HeHTpOHa K /i-. ·HnH .OT Haqani.HoronpOTOHaK/i++. 
Pacnpe~eneHHR tn ... /1~ H tP->/i++no~o6iihi. ·rro3TOMY- OHH 
cno:>KeHbl BMeCTe. B pacnpe~eneHH11 BKJIIO'IeHhl H · cny'laH 
c ~BOHHhiM o6pa3o:BaHHeM !1. Pacnpe~eneHiu. annpoKCHMH-

50 
·--·~-·· 

1-. 

~ 
0 
u 

~ 25 
u 
::s ::r 

a) b) e) 

tO 2.0 f.O 2.0 f.O 2.0 
t (r3Vc)2 

PH c. 2. · Pacnpe~eneHHR dN/ d t - · · ,l\nR cnyqaen, co~ep
:>Kai.QHx H3o6apbi B cHcTeMax prr+ HnH orr- . IlocTpoeHhi 
nepe~a'IH OT 0 K /i-. HnH OT p· .K /i++ _ . a/Pn =-275; 
n/ P = 5+ 8; c/ P = 8 -:-11 T3B/c. n n 

8 

~·'. 

L. 

r . ' 
: i 
~-

'. 

I 
,\ 

,~: 
-1' i 

·X 
( 

'~ . . , 

.t. ··~ . A -hilt! A -b21tl .. ponanHCb '!'YHK~HeH BH~a' Ie. . +. 2 e . • 3Ha'leHH11 
nenH'IHH. b-H A ~aHhi n·Ta6n. 3.-

T a6nnua 3 . . 

·~.~ 

P /fsB/c)b I (fsB/cf,
2b

2 
(fsB/cf

2
A I (fsB(cfA:. (f~B/c)_2 _ 

2-5 . 12+,0,6 0'9+0,7 ' + 145" 34+22,7 
_-. -0,5 • -:::0• 7 . 

5~3 -147:;. . -15,2 

5-8 
' .. +0,6 1 1+1,7 ,. 208+35 . 9'5+5,7 

10,4-0,5 .• -1,4 -33 • -6,2 

. : +1 0 ·t1~+¥Yi- -· . . + 150 7 2+5~3 
8-.11 23-9:7 . . -3,2 - 722-181 • ..;.5,3· 

XOTR: nap~~eTpbl BTOpOH 3KCITOHeHihl' C ManhiM HaKno
HOM (mpe~en~roTcR.He~ocl-aTo'IIio T<)'IIIo H3-3a Manoii-cTa~ 
T~CTHKH, OITHCaHHe pacripe~eneHHH TOJII,KO O~HOH 3KCITOHeH
TOH. ,IJ;aeT cnHrnKoM rrnoxoe 3Ha'leHH_e x2·• ib ·ni6n. -~· Bli~Ha .-

.. TeH,neH~H11 . K -yBeJIH'IeHHIO. HaKnOHOB C pOCTOM 3HeprHH. 
,ll;anhHeiirnHii aHanH3 peaKIUIH /1/ Mhinposo~M B TepMH

- Hax·'nHarpaMM. 7(11') H··(Ii.1).,!J;i:IR .3To.ro H3 .o6~eii c·TaTHGTHKH 
-HCKJIIO'IeHbl cny'laH C o'6pa30B~imeM ~306ap. /i I;a6 

pn . .( fsB/c) 

' n ir-:rr . 

Ta6nnua 4 

2-t5 

0,36:!:_0,08-

*o ·orr+ -·.np ->N I470 .. p rr 
. I . .· r 

' .... 

+ N·*o orr 
op->fi688 •prrr 

5-t8 St-11 

0,5.7+0,05 0,81:!:_0,07. 

0,4 7:!:_0,06 0;60:!:_0,08 

0,10+0,06 0,18+0;08 
:-- . . -

9 
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Puc. 3. Pacnpe.u.eneHU.Jl 3tiltileKTUBHbiX Mace Prrr- ·KoM6uua
uuii: a/ Pn = 2.+ 5; B/Pn = 5+8; c/ Pn = 8+11 F3B/c. 

pacna.IJ.aJOIUUXC.Jl ua prr+ unu orr- /cnyqau, r.u.e xoT.K 6bl 
·o.IJ.Ha u~ :KoM6uuauuii prr+ unu orr- "iiMe.ria Macey 1236+ 
±l20 M3B/c 2 /. . . . . . -

Ocn1Bwuec.K cio6LITU.Jl pa36UTLI ua 2 rpynnhi: c 6blcTpbiM 
npo.ToHoM Bna6. cucTeMe <Pr.) u c Me.IJ.neH.HhiM npoToHoM 
(p 

8 
)/cnytiaii C 6biCTphiM npoTOHOM pp > Pn /. 

· Ha puc. 3 npe.u.cTaBneHhi pacnpe.u.eneuu.K 3tiltileKTUBHhiX 
Mace . Pr 11- '- Ko:M6uuair.uii I 0 's" + - . auanorU'IHhi/. B . 
Ta6n. 4 noKa3aHhi ce'leHU.Jl 'o6pa3oBaHH.K u3o6ap, nonyqeHHhie 
H3 3TUX pacnpe.IJ.eneuuii. 

B Ta6n. 5 npuBe.IJ.eHhi ce'leHU.Jl o6pa3oBaHU.Jl u3o6ap, 
onpe.u.eneHHhie u3 KOM61iuauuii p ir- /ue noKa3aHLI/. 

s 

pn (r9Bic) 

+ ·L\ 0 017• np-+ Ps
71 

. :t<o ·fliT+~ -np .... N 1520 ·p IT 
I s 

Ta6nuua 5·· 

2-t5 5of8 8-tll 

o, 18:!:..0,07 0,06:t..Q.03 0,0;6:!:..0,02 

:o,q~:t,o.o~ ·_-o.o5:t.O._os 

·KaK U O>KB,IJ.aJIOCh, XO)l. CetfeHU.Jl o6pa30BaHHH L\ 0 B . 
cucTeMe Ps IT- TaKoii:. :lKe, KaK B cnyqae o6pa3oBaHu.K 
L\ :B cucTeMax piT+ . unu orr- ·;B ·o6oux CJ.!.Y'Ia.Kx - o6MeH 
" -~e3oHoM/. Xo.u. ceq(mu.K B C_!lcTeMe Pr 11 · coBepweuuo 

)l.pyroii:, H, ITO-B;H.IJ.UMOMy, p f71 ·KoM6HHaUHH - liO>KBhle, 

a He. HCTHHHhie L\ • B .. CHCTeMaX . p f 7T- Mhl O>KB)l.aeM 
o6pa3oBa~u.K H3o6ap N:f~7o u N:j~88 c o6MeHoM 
noMepouoM /.IJ.HarpaMMa Ila I. Ce'leHH.K o6pa3oBaHH.Jl 3THX 
u3o6ap pacTyT oT nopora, a 3aTeM .IJ.Oll:lKHbi CTaTL 6onee 
UliH MeHee DOCTO.JIHHbiMH. IIO.IJ.06Hyro KapTHHy Mhl Ha6lll0· 
)l.aeM U3 Ta6n. 4. · · · 

C . )l.pyroii: CTOpOHhl, npH yBeliH_'IeHHH 3HeprHH MO>KBO 
O>KB.IJ.a TL poeT a BKna.IJ.a .u.uarpaMM Tuna (III),·· npu'leM .u.n.K 
cnyqaeB C 6biCTPhiM DpOTOHOM MO>KHO O>KH)l.aTL o6pa30Ba· . . + 
HUH p 0 -~e3oua, pacna.IJ.aJOIUeroc.K 3aTeM ua " "- • Ha 
puc. 4 npe.IJ.cTaaneuhi pacnpe.IJ.eneHH.K Mace rr+ rr- -KoM6u
uauuii .IJ.li.K cnyqaeB c Me.IJ.neHHbiM '/4a/ u c 6LICTpbiM /4B/ 
npoTOHOM. B o6oux cnyqa.Jlx OT pyKu _npoBe.IJ.eH nnaBHLiii: 

0 

:3 
:I 
:r 

0.28 0.?8 0.28 Q78 f.28 . . 0.29 . 0.?8 . f.28 
· H ,.1 . (ri~/c2) 

Puc. ,4, Pacnpe.u.eneuue 3ci>tileKTHBHhiX Mace ·rr+rr-- -KoM6u
uauuii:. Bepxuuii: pucyuoK_-: p;n.K_ cnyqaeB c Me.u.neHHhiM·I!J)o
TOHOM, HU:lKHUH - )l.li.Jl cnyqaeB C 6biCTpbiM npOTOHOM: a/ p n = 
= 2+ 5; B/ P n = 5+ 8; c::/ P n ~ .. 8+ 11 F3B/c. . . . 
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l.______l__j 
i ·t 0 I ·I 

Co~ e· 
-{ 0 0 
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Puc. 5. Pacripe.D.enenHH dN I d cos 0 * .D.JIH acex cny':mea 
peaxuuu n p ·~ n p rr + rr - . · Bu 061..1.\eii c. u. M. BepxHHH I>.H.D. • 
npoTOHhi, ,!J,anee • rr-+ , HHJKHUH PH.D. • rr- ·Me JOHhi; a/ P n = 
= 275· a/P · = 578· c/P = 8711 F3B/c 

' -:' ' - ·n. . • 

"4Jou". Bu.D.no·1icuoe oTnulJ.ue B pacnpe,!l,eneuu.Rx. MoJKHo Ja- · 
KJIIOlJ.UTh UJ rpa4JUKOB, 'ITO B CJiylJ.aHX C 6hiCTpbiM npOTOHOM 
,!J,eHCTBUTenhHO o6pa3yeTCH p 0 • Me JOH. OueHKU noKa3hiBaiOT' 
'ITO celJ.euue o6paJoaauuH p 

0 
-Me Joua pacTeT c 3Heprueii 

H paBHO 48±16 M K6apH' npu UMllYH~~e 5 7 8 T3B/ C U 
150+30 MK6apH npu UMllYJihCe 8 -o-Jl..f3Bfc. 3TH ]laHHhie He 
npoTUBope'laT peJynhTani.M pa6oT:bi !I"oj~~ · · · · . . . 

· 'Ha puc. 5.npe.D.ctaan~·uhi yriioai>Ie pacnpe,IJ.eneHHH lJ.aCTHU 
.D.JIH acex cnylJ.aea /5a- npoTOHhi, 5a ·.- n-+ >;. 5c · ~ · .rr -. j 

12 

B o6llleifc.u;.M. Ha puc; 6 - yrJIOBbie.pacnpe,IJ.eneHHH qacTHU 
. ,D;JIH cnyqaea, xor,D;a HCKJIIOlJ.euo o6paJoaauue It,. -t+ HJIH It,.-
B npe,D;enax ,D;BOHHhiX owu6ox Ko34>4>uuueHThl acHMMeTpHH 
AJIH 11+ coana,IJ.aiOT no MO.nyJIIO c xo34>4JuuueuTaMH ,D;JIH 11- , 

'ITO H ,!J;OJIJKHO 6biTb HJ- Ja H30TOllHlJ.eCKOH CHMMeTpHH peax
UBH /1/. C yaenuqeuueM 3Hepruu npoToHhi H· 11~ -MeJOHhl 
60JihWe BbiTJirHBaiOTCJI Bnepe,D;, lJ.TO He npOTHBOpelJ.HT HJJIO
JKeHHOMY Bhime auanuJy o6pa3oBaHHJI H3o6a:p qepe3 ,D;Ha
rpaMMhi .I, II, III. Eonee cunbHo BhiTJIHYThle pacnpe,IJ.ene
HHJI AJIJI cny'laea 6e3 It,. cooTBeTCTBYIOT npoueccaM, onu
ChiBaeMhiM ,D;HarpaMMaMH II, III. 

B Taon. 6f.l CBe,D;eHbl BOe,D;HHO BCe K034J4Juu;HeHTbl aCHM
MeTpHH a= ....,a . 

F+B · 

pn 

I> 
17+ 

17 

pn 

P. 
.17+ 

17-

Ta6nnua 6 (ace cny'lan) 

(faBle) 2-+5 5-+8 ' 8-+11 

-0,075:t_0,040 0,254:t_0,035 0,374:t_0,040 

·-o,2IO:t_O,o4o · -0,264..:!:0,035 . -0,340:t_O,o4o 

0,~60:t_0,040 0,300:t_0,035 0,464:t_0,040 

Ta6nnua 7 (ace cnyqan 6es It,. 

(faBle) 2-+5 

... '0,05:t_0,07 . 

-0; 10:t_0,07 

o, 10.:!:.0 ,07 . 

51-8 8 .. 11 · 

0,350:t_0,045 0,450:t_0,050 

-U~280:t_0,045 . -OA30:t_0,050 

0,360:t_0,045 0,600:t_0,050 
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Puc. 6. Pacnpe.neneHH.II dN/dcosO* .IJ.n.H cny'-laea peaK· 
UUU np-->np 7T+7T- , KOr.IJ.a UCKniO'-IeHO o6pa30BaHUe UJO· 
6ap ~++ u !). - • BepxHHH p.11.n ,;-- npoTOHhi, .nanee ~ TT+ , 

HU>KHUH p.ll)l- TT- ·Me30Hbl. a/ pn = 2;'-5; B/·P~ ;,578; 
c/ Pn = 8711 T3B/c. 

lf3 U3nO>KeHHOrO MO:>KHO. C)lenaTh cne,nyiQIUUe BbiBO.Il.bl. 
PeaKUU.H n p .... np TT+TT- npoucxo,nHT B UHTepaane 

3Hepruii .no 5" T3B B no,naBn.IIWIUeM 6onhWUHCTBe cny'-laeB 
'-lepe3 O)lUHO'-IHOe unu )lBOHHOe o6pa30BaHHe U306ap B cue· 
TeMaX ··pTT+ unu OTT- • llpu yaenu'-leHUH 3Hepruu B03pac·. 
TaeT ponh · nepullJepuiieCKHX ,nuarpaMM c o6MeHOM nonwcoM 
lloMepaH'-Iy.Ka. Yaenu'-IHBaeTC.II TaK>Ke BKna.n.nuarpaMM Mynh-

:·TunepullJepu'-lecKoro TUna, B KOTOpbiX B03MO:>KHO 06pa30Ba~ 
Hue p 0 .-Me JoHa. 

'- ABTOpbi Bbipa>KawT 6naro.napHOCTh mi6opaHTaM HeiiTpoH
HOH rpynnhi u H.A.llepayWHHOH- Ja U3roToaneHue· pucyHKOB: 
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