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Opa uayqeaaa B3SHMOAeHCTBHH THrra 
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llOHBnDeTCSI B03MO)I{HOCTb rrpOBeCTH OUeHKH Ce'leHH51 TT TT - B38HMOlleHCTBHSI. 

Tipa paccMoTpeHHH OllHOMeaoaaoii: llHarpaMMbi (pHc. l) q y H floy 11 I nony-

qHnH cne.ny10mee npenenhaoe Bbipa)l{eHHe nnSI nu<JxllepeHUHanhHOro ce'leHHSI pe

aKUHH (l) 
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P uc. l. O.naoMeaouaag JlHarpaMMa. 
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rAe t - KOHCT8HT8 CBSI3H 11 N - B38HMOAeHCTBJfSI0 q L - HMIIyllhC II8A810-

IUero 11 -Me3oHa B n.c., 1'1 2 
- KBaApaT rrepeAaHHoro 4- HMIIyllhca 1111 

CHCTeMe, W -II01IH8SI SHeprHSI ABYX 11 - Me30HOB B HX C.U.M., p. - Macca 

IIOKOSI 06MeHHOH '18CTHUbi ( B A8HHOM cnyqae 11 - Me30H8), aim (w) -ceq e-

• A 2 2 
HHe 1111 - B38HMOAeHCTBHSI IIpH '-' = - JL 

TIOCKOllhKY IIOliiOC B 8MII1IHTyAe, OIIHCbiB8eMOH OAHOMe30HHOH AHarpaM

MOH, 61IH30K K $H3H'IeCKOH 06118CTH, MO~HO rrpeAIIOliO~HTh, 'ITO 3T8 AHarpaM

Ma 6yAeT A8B8Th OCHOBHOH BK118A B rrpouecc ( 1) IIpH M81IbiX rrepeAaHHbiX HM-

2 
rryllhcax. Torna, SKCTparroliHPYSI (2) B He<bH3H'IeCKVIO o6nacTb 3Ha'leHHe 1'1 , B 

2 2 
TO'IKe /'l. "" - JL MO~HO IIOliY'IHTh Ce'leHHe 1111 - pacceSIHHSI. nnSI 3KCTpa-

II01ISIUHOHHOH IIpOUeAypbl 6onee YA06HO HCII01Ih30B8Th Bbipa~eHHe 
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2 2 
( 1'1 + JL 

2 a a 

a 1'1 2 a w 2 

TipH CIIpaBeAliHBOCTH rrpeAIIOliO~eHHSI 06 OAHOMe30HHOM 06MeHe 

(3) 

F(/'l. ~w 2) 

AOll~Ha liHHeHHO 38BHCeTh OT /'l. 2 
1 IIpOXOAHTh qepe3 0 IIpH /'l. 2 "' 0 

2 2 
H rrpH 3KCTparronSIUHH B TO'IKY 1'1 =-JL F (- p. 2 

, w 2 l =a (w l • OueHKa 
lrtT 

a 1111 MO~eT 6b!Th IIpOBeAeHa T8K:>Ke MeTOAOM HHTerpHpOB8HHSI (~) IIO 

1'1
2 

B $H3H'IeCKOH 06118CTHo TipH STOM AOIIOliHHTellhHO rrpeAIIOllaraeTCSI 

2 2 
C1Ia6aSI 38BHCHMOCTh a 

1111 
( W ) OT /'l. H IIpeHe6peraeTCSI BHpTy81IbHOCTbiO 

o6Meaaoro 11 - Me30Ha, 'ITO B K8KOH-TO Mepe OIIp8BA8HO IIpH M81IbiX /'l. 2 • 

B aacToSimeH. pa6oTe rrpHBOASITCSI oueHKH ce'leHHSI 

BHSI, IIOlly'leHHbie H3 8H81IH38 peaKUHH 

11+p-+11+11+n 

11 + 0 
11 p 

1111 - B38HMOAeHCT-

(4) 

(5) 

IIpH HMIIYllhCe nepBH'IHbi X 11 + - Me30HOB 2,34 :!: 0,60 fss/c. 

Ha 150000 CHHMK8X C 40-CaHTHMeTpOBOH K8Mepbl 6bi1IO BbiAelleHO 

2000 co6biTHH THIIa ( 4) H "'3000 co6hiTHH mna (5). MeTOAHKa pa3neneHHSl 
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PHc.2. PacnpeAeneHHe no L'l. 77 + 77 + AnSI pa3HbiX HHTepaanoa. 

a) 0,07..S:w 
2 ~ 0,39 (f::m )2, 6) 0,39_s: w 2 .$ 0,59 (faa)2, 

a) 0,59 5 w 2 5 0,83 (faa)2. 
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K8Han oB peaKUHH H CT8THCTH~eCKOH o6pa60TKH nonpo6HO OnHC8H8 B pa6o-

Tax /2 ,3 / . 

lln51 C06biT HH, OTBe~a!OmHX peBKUHH ( 4), 6binH nOCTpOeHbl pacrrpenene-
2 

HH51 no 6. 1111 - xsanpaTy nepenaHHoro HMrrynbca CHCTeM e TT TT nn51 paaHbiX 

HHTepsanOB W 
2 

, rrpHBeAeHHbie Ha pHC . 2a, B H C. 
2 

CHnbH851 KOHUeHTP8UH51 ~Hcna C06biTHH TIPH ManbiX f!. 
77
+

77 
+ n03BQ-

A51eT CqHT8Tb BKnan .B peaKUHIO (4) 0AHOMe30HHOI'O 06MeHa cym e CTBeHHbiM. 

P acnpeneneHHe no yrny Tpeil:MaHa- 5IHra (pH c . 3) , npaKTH~eCKH He OT-

nHqa!OmHeC51 OT H30TpOnHOI'O, T8K)I{e He rrpOTHBOpeqHT 9TOMY rrpennonO)I{eHHIO. 

N 
100 

50 

0 :h/2 1l ~ 

Pac.3. Pacnpe.neneaae no yrrry TpellMaaa-5hira .nnSJ rr + 11 + cacTeMbi npH 
ft.. 2 

$ 0 ,25 (faB) 2 . 
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fllfHeHHaSI SKCTpanOllSilllfSI QJyHKUiflf F ( W
2 

• f\.. 2 
) 6bma npOBeLieHa LIIISI 

Tpex lfHTepBanoB w 
2 

(plfc. 4a, 6,c). PeayllhTaTbi no ce'leHifJO 11 +" + 

B3alfMOLieHCTBifSI npKBeLieHhl B Ta6lllfUe 1, B KO/IOHKe 3. B KO/IOHKe 4 STOH 

lKe Ta6lllfUbl nplfBeLieHbl LiaHHble , nony'leHHble nplf SKCTpanonSIUiflf C LIOnO/IHif-

2 2 
rerrblfl>lH npefJ,nono)Ketn'!eM: • r ~ w l = o TTP~ ~ = o • Cne1wer or-
Me1'HTb, 'iTO SKCTp8II0llSIU110HHliSl. npoueAyp"!l LlJHl. OueHII.I1 6 

71 
+ 

71 
+ np11Me-

HSI/18Cb TO/IbKO B pa60TaX /
4

/ If /5/, nplf STOM B pa6oTe /4/ 6hlll0 nony'le-

HO a 11 + 11 + = ( 1 ! 6) M6 Ll/1 51 

llplf 6 fL :.! s w :.! :::; 8 . 5 fL :.! 

OKa3allOCb OTPifUaTeJlbHbiM. 

2 2 2 
4p. Sw :=;6p. If a 17 +

17
+=( -2+7,5) M6 

a B pa6oTe lb I ce'!eHHe a 71 + 71 + 
I 

Ce'leH!fe 71 + 71 + - B3alfMOLieiicTBHSI onpeLienSinOCb TaKlKe MeTOLIOM lfH-

Tei'plfpOBaHHSI B (j}H31f'leCKOH o6naCTif. 3Tif LiaHHble nplfBeLieHbl B KO/IOHKe 5 

Ta6nHUhi 1. Bee peaynhTaThi no oueaKe ce'!eHHSI 

LIOBOIIhHO 6nH3KH LIPYI' K LIPY~"'Y · 
2 2 

Ha plfc . 5 npHBeLieHa 3aBHCifMOCTb a 
71 

+ 
71 

+ OT w I fL ( MeTOLI 

HHTe i'pKpOB8 HHSI B {jllf31f'lecKoi1 o6naCTH). TaM lKe npKBeLie Hbi a 
71 

..,_ + , nony-

'leHHbie nplf 2,75 fsB/c 161. MolKHO BHLieTb, 'ITO LI8HHhie B npeLienax Ollllf-

6oK COBnaLiaJOT. 

noLioo6aoe lf3Y'IeHHe peaKUiflf (5) 6bi/10 nooBeLieHO B pa6oTe 
171• Pe

aynbTaTbl sToii pa6oThi no aaanHay LI!f(jl(jlepeHUHaJlbHOI'O ce'!eHHSI d aId f\.. :& 

H 3aBHCifMOCTH S/leMeHTOB MaTplfUbi CnHHOBOH nnOTHOCTH OT ,'\,. 
2 

nOKa3biBa-

JOT, 'ITO OLIHOMe30HHbiH npouecc B STOH peaKUHH SIB/ISieTCSI npeo6naLiaJO!llHM. 

00STOMY 6hlliH npoBeLieHbl OUeHKH Ce'leHHSI 77+ 11 O - B3aHMOLieHCTBHS'I KaK 

MeTOLIOM SKCTpanO/ISIUHH, TaK H MeTOLIOM lfHTei'pHpOBaHHSI B {jllf3H'leCKOH 06-

naCTH. 06a MeTOLia LianH npaKTH'leCKH OLIHHaKOBbie peaynhTaTbi. H a pH c. 6 

npHBeLieHa 3aBHCHMOCTb Ce'leH«SI a "+ " o OT W • 3Ta 38BHCHMOCTb 

HMeeT SIBHO Bb!pa)KeHHbiH pe30HaHCHblH XapaKTep C MaKCHMYMOM IIpH W 

780 MsB. EcTeCTBeHHO, 'ITO TaKoii xapaKTep aaBHCHMOCTH a
77071

+ OT 

w SIBnSieTCSI cneLICTBHeM oollhlllOI'o ce'!eHHSI o6paaoBaHHSI p+- Meao-

Ha B peaKUHH (5). 

B 3aKllJO'leHHe aBTOPbl 6nai'O!laPSIT n. MapKOBa H .H. nepHerpa aa 

BHHMaHHe K pa60Te. 

7 



F(tf.cJJ 

a b c 

150 150 150 

100 100 

50 50 

PHc.4. llij-HeiiHa5! 3KCTpanoi15!UH5! F ( 6. 
2 

, w 
2 

l anH pa3HbiX HHTepaanqr 
0,39Sw 2

.:;. 0,59 (rsa), "' 
2 

• a) 0,07 .:;.w 2 
::; 0,39 (rsa)2, 6) 

a) 0 ,59 ::;w 2 .:;. 0,83 (rsa) 2 • 

'U 
~ 1?-"' ~ 

(') c.n 0 c.n 
Cn 

w 
' + "" 

ll> I 

"' Ill I . "' "' ·---t--~ + (') 

CJl II ~ 

+ *-+-..., "'0 
w - (') 

~ ~ ~ ~ 
(') ..., 
-~ ~ 
'0 '"'~ + ·-'t·· ~(')+ 
0 ~"' 
~ § + 

~ -f ,o 0 ~>i ,o r 

:-~ 0 ++· >i 
ll> 

"' ~ 
'0 

~ ll> ., 
01--..._ 0) 
~>:: 0 
ll> ., +i' ~ 

(') i·· ::l ::. . 
0 ::l s '< 
II: II: ().) !!: :0: 
(!) >i 0 
::. "' 
"' '0 

~~~ 
:1: :1: 

"' !!: 
"' (!) 

"" 
::. l:i 
"' "' :1: + "' !I! 



6n 
("'b) 

15 

10 

5 

+ 
' T I I 
I ~-+-• 

---:~-1 l 
!1 ++--

+~---~--·=t ' . . ~ -- - .. . + :p--~ 

20 40 60 

PHc.5. 3aBHCHMOCTb a rr+ Tr + OT (w 2 I 11 2 ) nyHKTHpHble n>IHHH 
p rr+ = 2,34 rsa/c (uacTOS!WaSI pa6oTa) cnnolllHhie nHHHH p rr+ = 

= 2, 75 rsa/c (pa 6oTa /6/) . 

g 



~~ 

G~~ 
(mb) 

120 

100 

80 

60 

.f 
0 
0 

'"T' 
0 

0 

--t-

12 Ji )..
2 

r-

__ _j- 'I; 
+ ll+ 

40 

f~---~--- ~ ~ 

+t--, 
----c:t--~ 

·-t-· 
! r-t--· 

20 

500 600 700 800 900 (.) (HeV) 

P11c. 6. 3aBHCII MOCTb a 
11 

+ 
11 

o 

71+p ... 71+11op . 

oT w. nonyOJeHHaSI ua aHannaa peaxuuu 

10 

t 

II 
I 

I 
~ 

YI HTepaan 
(taa) 2 

(<)2 

0,07 - 0,39 

0,39 - 0,59 

0,59 - 0,83 

w2 

(faa)
2 

2 

Oo23 

0,49 

0,71 

T a6m!Ua 1 

3 KCTpanonHUH 5I J.1 HTerpHpOB8HH6 

a ( m b) a ( m b) a (mbl 

3 4 5 

11,9 ::: 3,9 8,8 ::: 0,1 9,9 + 1 

1401 ::: 2,9 7,0 ::: 0,75 8,5 + 0,8 

0,7:!: 8,1 4,1 + 0,5 4,7 + 0,5 
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