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yHaBepcaTeTa. 
2 T6anaccKKH rocyaapcTBeHHhlH yHaBepcaTeT. 



§ 1. BaeijeHHe 

B HacToHmefi pa6oTe npeacTaaneHbi pe3ynbTaTbi nc
cneaoaaHHH napunanbHoro Koa¢¢nurreHTa HeynpyroCTHa o 
B 17-p- 1 11- n -H 11- C 12 -B38HMOAefiCTBH51X ( §2) H Tec:!o 

CBH38HHoro c HHM aonpoca o6 aHepreTnqecKOM 6anaHce 
B llHOH-HyKnOHHbiX CTOnKHOBeHH51X ( §3) • TiapuHanbHblll 
K09¢¢HUHeHT HeynpyrOCTH (a 

17
o), T.e. AOnH nonHOfi 9HeprHH 1 

nepeaaaaeM8511TO -Me30H8M B pe3ynbT8Te B38HMOAefiCTBH511 

51Bn51eTC51 B8~HOfi XapaKTepHCTHKOfi MOAenefi MHO~eCTBeH
HOrO po~aeHH51 qacTHU /I~( B HacTo51mee apeM51 HMeiDTC51 

TonbKO oTaenbHb!e pa6oTbi, rae 3HaqeHne a 11 0 onpeaengnocb 
HenocpeACTBeHHO no pacnaAHbiM raMMB-KBaHTaM. B Ta6n. 1 
llpHBOA51TC51 3HaqeHH51 napUH8nbHOrO K09¢¢HUHeHT8 Heynpy
rOCTH, nonyqeHHhle B 9KCnepHMeHT8X C KOCMHqeCKHMH ny
qaMH H Ha ycKOpHTen51X llpH pa3Hb!X 9HeprH51X /3,4,5/. 

B Hawefi pa6oTe /II/ onpeaengnacb aong 9Heprnn, 
Tep51eM851 nepanqHbiMH 17- -Me30H8MH B 11-N -CTOnKHOBeHH-
51X c 6onbwofi MHo~ecraeHHOCTbiD (n± 2: 5). 

3KcneprrMeHTanbHbie pe3ynbTaTbi, npeacTaaneHHbre 
B A8HHOit pa6oTe 1 nonyqeHbl C llOMOIUbiD 2-MeTpOBOfi npo
ll8HOBOI:f llY3blpbKOBOfi K8Mepbi 1 o6nyqeHHOI:f nyqKQM 1T- -Me30-
HOB C HMllYnbCOM 40 faB/c, TiponaHOBOe HanonHeHHe KaMepb! 
o6ecneqrraaeT BbiCOKYID a¢¢eKTHBHOCTb perHCTp8UHH y -
KB8HTOB ( E y = 0,20) H ll03BOn51eT npOBOAHTb OAHOBpeMeHHOe 
nccneaoaaHHe 11-p-, 11 - n- H n-C 12 -a3aHMOAeii:cTanfi. 

MeTOAHKa o6pa6oTKH co6biTHif noapo6Ho onHcaaa a pa-
6orax /6,7 I. TipHBOAHMbie pe3ynbTaTbi oCHOBbiBSIDTCSI Ha 
cneayiDmeM cTaTHCTHqecKOM MaTepnane, nonyqeHHOM a 
nB3 011fll1: 4395 17-p -B38HMOAefiCTBHH 1 4791 y -KB8HT0Bi 
148 Ao-H 254 KCl..qacTHlli 1661. 11-n ~a3aHMoaeficTane, 1725 
y-KaaaToa, 51 A 0.- H 84 K 0 -qacTHU, 4138 11- C -a3aHMoaeii:-. 
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CTBHA (6e3 B38HMOaeACTBHfi Ha KB83HCB06oaHhlX HyKnoHaX 

Haep yrnepoaa), 5044 Y -KBaHra •. 

§2, TiapuaanbHb!H K08dJdlRUReHT HeynpyroCTH a Z7 0 

TiapUHanbHbiA Koa¢¢1IUHeHT HeynpyroCTH 

qncnMCSI no cneayiDmeA ¢opMyne: 

! E17 0 
arrO 

Nco6.Eo 

<Py><ny> 

'E 
0 

a
17

0 Bbl-

( 1 ) 

rae <Py •> - cpeanaA RMnynbc raMMa-KBaHTOB B na6opa

ropnoA CHCTeMe KOOpaliHaT, <ny '> - cpeaHSISI MHOMeCTBeH

HOCTb y -KBaHTOB, N co6 - nonnoe q1:1cno co6brTHA aanHo-

ro rrma, Eo=Err- + m P - nonHaH aHeprnH nepBaqHbiX 

qacrau B na6oparopnoA CHCTeMe KoopaaHar. 

B HaiiieM cnyqae npaKTHqecKH eaancrseHHbiMH nc
roqHHKaMH raMM8-KBaHTOB HBnHIDTCSI pacnaAbl 17 0 -Meso

HOB, .[lOJISI y -KBaHTOB OT pacna.ua ! O -rHnepOHOB If T/ -Me-

30HOB COCTaBJISieT -s;_Q,5% /8/. 
TipoUe.llypa onpeaeneHHSI CpeaHefi MHOMeCTBeHHOCTH 

y -KBaHTOB c yqeroM scex Heo6xoaHMbrX rronpasoK 6brna 

noapo6uo on Ileana B pa6ore /8/ ,noaroMy Mbr He 6y.ueM 

ocraHaBnHBaTbCSI Ha aroM sonpoce. B nacroSimeA pa6ore 

OCHOBHOe BHifM8HHe yaenHeTCH HaXOMaeHHID cpeaHero lfM

rryJibCa raMMa-KBaHTOB B 17- p-; 17-0-H 17- C -B38HMO.llefi

CTBHSIX /s/. H eroqHocrb onpeaeneHHSI < Py > o6ycnosneHa 

B OCHOBHOM cneayiDIIIHMH npaqHH8MH: 

1) OTCyTCTBHeM IIH¢OpMaUHH OTHOCifTeJibHO cpeaHero 

HMnyJlbca HeasMepHMbiX raMMa-Ksanros; 

2) 38BHCHMOCTbiD IlOTepb raMM8-KB8HTOB B6JIH3H 

3Be3ahl OT BenHqHHhl lfX liMnynbca, 

B .uaHHoA pa6ore Mbr nonbrTanHCb CBecrn K MHHH

MYMY aoniD HeHGMepRMbrX raMMa-KBaHTOB II BBecrn nonpas

KY Ha norepH raMMa-KBaHros B6nH3H sse3.llbi, 

4 

a) AHa n H 3 He H 3M e pH M bl X Y -K BaHT 0 B 

lJacno Heli3MepHMbiX y -KB8HTOB B T7 p-, T7 0- H 

rr-C -B3aHMoaeAcrBHSIX cocrasnSieT- 5% or !IX o6mero 

qHcna. Ha pac. 1 npaseaeHo pacnpeaeneHHe qlicna Heli3-

MepliMbJX raMMa-KB8HTOB BaOnb HanpaBneHHSI nepB!iqHoro 

nyqKa 77 - -Me30HOBi crpenKaMii o6o3Haqena a¢¢eKTIIBHaH 

o6nacTb per!ICTpaUiili Y -KBaHTOB, M3 p!iCYHKa BliaHo, 

qTO Ha!i60nbiiiee q!ICnO Heli3MepliMb!X raMMa-KBaHTOB 

(- 50%) OKa3biBaeTCSI y rpaHHllbl a¢¢eKTIIBHOH o6naCTii, 

3TO Bb!3BaHO TeM, qTQ anSI raMM8-KBaHTOB 0 KOHBepT!ipO

BaBIIIHX Ha KpaiO a¢¢eKTHBHOA o6JiaCTii, e + e - -napa II MeeT 

anliHY cneaoB, neaocraroqnyiD anSI 1i3MepeHIIH, M3MeHeHiie 

a¢¢eKTIIBHOH 06JiaCTii 0 yKa3aHHOe Ha p!iCYHKe, CHii31inO 

aOJIID Heli3MepliMbiX y -KB8HTOB ao 3%, Y MeHbiiieHRe 8¢

¢eKTIIBHOH o6naCTR B HanpasneHRii, nepneHAHKynSipHOM 

HanpaBneHRID aBHMeHRSI nepBliqHbiX T7- -Me30HOB 1 COKpaTIIJIO 

RX qf!CJIO ao -1%, 
KpoMe roro, KaK yMe orMeqanocb B pa6ore /8/ , 

B pacnpeaeneHHH raMMa-KBaHTOB no a3!IMyranbHOMY yrny 

Ha6niDaaeTCSI aCIIMMeTpRSI B HanpaBneHRR KO aHy KaMephl 

(!iMeiDT MeCTO noTepli Y -KBaHTOB B 8TOM HanpaBneHHH, 

Bhl3BaHHhle ycnOBIISIMH 8KCnepliMeHTa). TI08TOMY cpeAHRH 

RMnynbC HaxoaRJICSI anSI Y -KBaHTOB 1 KOHBepTHpOB8BIIIHX 

B BepXHeH nonOBRHe KaMephl, 

6) TiorepH raMM8-KB8HTOB B6nlf3R 3Be3abi 

KaK yMe oTMeqanocb B pa6ore 181, pacnpeaeneHHe 

raMMa-KBaHTOB no paCCTOHHHHM (•l) OT BepiiiRHbl 3Be3abi 

.llO TQqKH HX KOHBepCHH noKa3aJI0 0 qTO HMeiDTCSI IlOTepH 

y -KB8HTOB
0 

KOHBepTHpOB8BIIIHX B6JIH3H 3Be3,llbl ( •l :::: 3 CM), 

3TH noTepli COCTaBnSIIDT - 2,1% OT o6mero qHcna Y -KB8H

TOB 1i Bhl3B8Hhl B OCHOBHOM HaJIOMeHHeM CJieaOB B6JIH3H 

roqKH B3aaMoaeAcTBRH. flcno, qro qeM 8HeprHqnee e+ e -

napbr, reM rpy.unee ornHqHTb HX or cneaoB 3apSIMeHHbrX 

qacrau 3Be3Abr. TioaroMy norepa y -KBaHTOB B6JIH3H 3Be3abr 

3aB!fCHT OT BenlfqliHhl HX HMnyJibCOBo 
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HAnPIIUEHHE fl£PIHifHOrO flYifKA :t:--IUJOHDt. 

PHc. 1. PacnpeJleneHHe 'IHcna HeHaMepHMhiX y -Kaaaroa 

BJlOnb HanpaaneHHH nepBH'IHOrO DY'IK8 rr -Me30HOB, 

Ha pHc, 2 npHBeJleHhi aKcnepHMeHTanbHhie pacnpeJle

neHHH dNy/ d'L c y'leToM aecoa Jlng pa3HhiX HHTepaanoa 

HMDYnhCOB y -KB8HTOB. norepH y -KB8HTOB OUeHHBBnHCb 

aKcrpanonsuHe~ aroro pacnpeJleneHHH H3 oonacrH 'L > 3 eM 

B TO'IKY 
1l = 0, C yaenH'leHHeM HMDYnhCOB Y -KBBHTOB 

norepH yaenH'IHBarorcg JlO - 7%. Y'ieT arHx nonpaaoK 

B HMnynbCHOM CDeKTpe Y -KB8HIOB D03BOnHn yTO'IHHTb 
aHa'leHHe Hx cpeJlHero HMnynhca. 

0KOH'iaTenbHhie peaynbTBThi onpeJleneHHH cpeJlHHX 

aenH'IHH HMnynbCOB raMM8-KB8HTOB H napUH8nhHOro KOa~ 
lPHUHeHTa HeynpyrOCTH a 17 0 B rr- p -, 1T-n - H 1T -C -B38H

MOJleiicTBHSIX Jlng COObiTH~ C pa3HO~ MHO)f{eCTBeHHOCTbiD 

x/ 
Dony'leHbi rpy6hie oueHKH HMnynhcoa HeH3MepHMhiX 

Y -KBBHTOB, 

6 

T.ABIIHa I 

TJID 
B3UKO,Jttlcrna E. cC -· ,, 

n+p I0.5 raB 0.22±().01 /3 I ,-p 18.5 raB 0.2I;t0.0Ix) 141 
rr•p 18.5 raB 0.2Q;t0.01x) " 
II~ 200 + 2000 raB 0.32;10.02 /5/ 

ii ,4f 200 + ·2000 raB 0.37,!0.05 " 
;, Fe 200 + 2000 raB 0.3'7;10.05 " 
n(f(t 200 + 2000 raB O.I7;tO.OI " 

~~ 11e 200 + 2000 raB O.IB;t0.02 " 

nFe 200 + 2000 raB 0.19;10.02 " 

x) 3RaqeHBH nonyqeHY HSMH :as paonpe~eneHHA,npHBe~eHHYx B peOoTe/4/. 

T.ABilllUA 2 
lip - B88HMOD;BACTBHR. (40 fa.JVc) 

l'lt < n,? <P1 7 q;;• 

0 5.~5;t0.77 3.67;10.86 0.47;t0.13 
2x) 3.87;10.15 2.97;10.31 0.28;t0.03 
4 4.48,±0.12 2.27;10.15 0.25;tQ.02 

6 5.2Q;t0.14 1.96;10.14 0.25;t0.02 
8 6.05;t0.19 1.42;tO.II 0.21;10.02 

.J-10 6.82;10.25 I.IB;tO.IO 0.20;t0.02 

Bee 5.10;t0.07 1.99;10.08 0.2¥.01 

x) C,nyqaH ynpyroro paccBJIHBJ! IIHOHOB Ha npoToaax :acltJII)qeHY. 
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Pu:c. 2. PacnpeJleneHH:SI y -KBaHroa c yqeroM aecoa no 

paCCTOSIHifSIM OT TO'lKif KOHBepCiilf JlO BepWH:Hhl 3Be3Jlhl 
JlnSI pa3Hb!X UHTepsanos IfMnynbCOB y -KBaHTOB. 

aapmKeHHhrx qacru:u (n±) npeJlcraaneHhr s ra6n. 2, 3 u: 4. 
BHJlHO, 'ITO cpeJlHSISI JlOnSI 8Hepruu:, nepeJlaHHaSI 17 ° -Meao
HaM B 17-p-u: 17-fl -B38BMOJleHCTBif.HX 1 I:! BenB'lUHa cpeJlHero 

H:MnynbCa y -KB8HTOB yMeHbW8IOTCSI C pOCTOM MHO)!{eCTBeH

HOCTB fl ± 1 B TO BpeMSI K8K <fly> pacrer. 8 17- C -B38IfMO
JleHCTBll5IX Ha6niOJlaeTCSI He3aBH:CifMOCTb BenH:'lBHb! a 

17
0 B 

llpeJlenax OWH:60K OT cpeJlHefi MHO)!{eCTBeHHOCTif 3apSI)!{eHHhlX 
'laCTBU. 

B ra6n. 4 3Ha'leHH:SI a 17 o B 17 - C -aaau:MOJlelicrau:-
SIX llpliBOJlSITCSI 6e3 yqera 17 -p - B 17 -n -B38BMOJleHCTBBH 
Ha KBa3H:Cao6oJlHhrX HyKnoHax SIJlep yrnepoJla I 6/ . 

EcnH: yqecrh Kaaau:HyKnOHHwe aaau:MOJlelicraa~ ro 
cpeJlHSISI JlOnSI 8HeprHu:, nepeJlaBaeMaSI 17 ° -Me3oHaM B 
17--c -B38BMOJleHCTBifSIX 1 COCT8BH:T 0,25±_0,01. 

§3. 3HepreraqecKu:li 6anaac a 17 -N -cronKHoBeHu:Six 

ITpoaepKa 8HepreraqecKoro 6anaHca a nu:oH-HyKnoHHhrX 

8 

T.AE.Illia 3 
II -n -Baamto.neiicTBWI (40 T3B/c) 

n1 <nr' ..c:P~r o<;;o 

I 4.19,±0.28 5.8?,±0.?0 0.60,±0.08 
sJC) 4.01;!;0.18 3.01,±0.3? 0.29,±0.04 

5 4.55±<J.21 1.94;t0.18 0.22,±0.02 

~? 5.69,±0.21 1.43,±0.2? 0.20,±0.04 

Bee 4. ?2;t(>.II 2.4Ij;O.I5 0.2B±Q.02 

X) HCKJmqeHS ROrepBHTHbiB Baamto,neiiCTBWI (ii-~ k+lt-lijHa 

.H.ItPrut yrnepo,.a • 

cronKHOBeHH:SIX npeJlcrasn.Her 6onhwoli UHTepec c Mero
Jllf'lecKoli If ¢U3H:'leCKOH TO'leK 3peHH:5Io 

Pacqer 8Hepreru:qecKoro 6anaHca npeJlycMarpu:aaer 
swqu:cneHae napuaanhHhlX Koa¢¢auaeHros Heynpyrocra 

acex aropu'!HhrX qacru:u ( a 17 0 , a 
17 

± , a Ao K o , a P , 

an ) • 
llonSI 8Heprau, rrepeJlaaaeMaSI a peaynhrare aaau:Mo

Jlelicraa.H 17 ± -Me3oHaM a crpaHHhrM (A 0 , K 0 ) -qacrauaM, 
onpeJlenSinacb aHanora'lHo (1): 

! E i <E i> < n i > 

Nco6 Eo Eo 
(2) a. 

I 

3JleCb < E . ·> a< n. >- cpeJlHSISI 8Hepra SI If MHO)!{ecr-
1 I 

aeHHOCTh aropH:'IHhlX qacrau JlaHHoro ru:na. CooraercrayiO-

mae 3Ha'leHBSI a
17
± ,aAOKO B 17-p- If 17- fl-B38BMOJleli

CTBifSIX JlnSI pa3HOH MHO)!{eCTBeHHOCTll 38pSI)!{eHHb!X 'laCTBU 
(n± )npeJlcraaneHw B ra6nauax 5 u: 6. C yaenH:'leHaeM n± 

Ha6niOJlaercSI aaMerHwA pocr napuaanhHoro Koa¢¢H:UH:eHra 
Heynpyrocra a 17 ~ , B To speMSI KaK JlOnSI 8Hepraa, 
nepeJlaBaeMaSI 17 -Me3oHaM (a

17
_ ), JlnSI ~ ~4 B rrpeJlenax 

owa6oK ne MeHSieTCSI. BenH:'lH:Ha a A 0 K o Mana If JlnSI 

fl ± _2 3 He 3aBHCllT OT MHO)!{eCTBeiiHOCTll 3apSI)!{eHHb!X 
qacrau. 
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TA6IlliLlA 4 

- x) 
TI C - E38HMO~BHCTEHR (40 raB/c) 

n!. <, 7 
I < Pr7 ~ii~ 

0 

~ ~ 3.81j:0.38 2.45±<).16 0.23±Q.03 

4 ~ 
5 

4.83±0.35 ~. 12;t0. 23 0.25,±0.03 

6 

7 ~ 5.6~.35 !.68,±0.16 0.~~.03 

8 ~ 
9 

6.00±0.39 1.60;t0.14 0.~.02 

10 
II~ 6.26j:0.50 1.48,±0.15 0.23;t0.03 

I2 

13 ~ 7.60j:0.76 I.22;tO.II 0.23±Q.03 

~ I4 8.~.96 0.96;t0.09 0.2I;t0.03 

Bee 5.94j;0.14 I.6I;t0.07 0.23±Q.OI 

x) Bes Kli83.IriHYK1lOHHl>IX EsSHMOne~CTBltii. 

Heo6xoaHMO OTMeTHTb, 'ITO cpeaH BTOpH'IHbiX aapH

)KeHHhiX 'laCTHU HMeeTCSI HeKOTopaH npHMeCb K ± -Meaoaos. 

nocKOnbKY MHO)KeCTBeHHOCTb HeHT;anbHb!X KO -Me30HOB 

cocTaBnHeT <nK0 > = 0,24:!:.0,03 19 , Mhi npeanono)!(HnH, 

'ITO <nK± >:: < n KO > . B HallleM 9KcnepHMeHTe ~± -Me-

30Hbi He HaeHTH<i>HUHposanHCb H C'IHT8nHCb 17 ± -Nfe3088MHo 

10 

J 

' 

I 

' 

DpeanonaraH, 'ITO < P K + >=< P + >, MO)KHO oueHHTb 
- 17- + 

cpeamoro aonro aaeprHH, nepeaaHHyro K --MeaoHaM. 0Ha 

COCTaBnSieT: 

a K _ = 0,0 18::!:,.0,003; a K + = 0.010::!:,.0,002. 

3TH OUeHKH BKniO'I9Hbl B a _ H a + COOTB9TCTB9HHO. 
17 17 

B aacTOHIJleii: pa6oTe cnenaaa TaK)Ke oueHKa nap-

UHanbHbiX Koa<P<PHuHeHTOB HeyrrpyrocTH a P H an , T.e. ao
nH aHeprHH, yHOCHMOH rrpoToHaMH H Heii:TpoHaMH. B HallleM 

8KCITepHM9HTe HaeHTH<i>HUHpOBanHCb rrpOTOHhl C HMITynbCaMH 

200_::: PP::;; 800 MaB/c. YHcno TaKHX rrpoTOHOB cocTaBnHeT 

< n >= 0,22:!:_0,01 B 17-p -B38HMoneii:CTBHSIX H <n '> = 
p H.Q - p l1,Q 

= 0,07:!:_0,01 B 17 n -B3aHMoaeii:CTBHHX. OcTanbHbie rrpoTOHbi 

He MOrnH 6hlTb HneHTH<i>HUHpOB8Hhl If C'IHTanHCb 17+-Me30-

H8MH. 0THOCHTenbHO 8THX ITpOTOHOB rrpenrronaranocb, 'ITO 

HX cpenHHH HMITynbC < p > paBeH cpenHeMy HMITynbcy 
P HeH.Q 

BCeX 17+ -Me30HOB (< p + > ).ilpH Bbi'IHCneHHH cpeaHeH MH0-
17 

)!(9CTBeHHOCTH HeHneHTH<i>HUHPOBaHHblX npOTOHOB HCITOnb30-

BanOCb COOTHOilleHHe 

< n '> = k - < n > , 
p HeH.Q p p H.Q 

rae k = 0,g4 - cpeaaee 'IHCno llpOTOHOB B 17-p -B38HMO

neii:cTtHSIX c y'leToM rrepeaapMKH /8/.0npeaeneHHe rrapuHanb

aoro KOa<i><i>HUHeHTa HeynpyrOCTH ap MO)KHO 38ITHC8Tb 

B BHae cneayromeii <PopMynhi: 

a = ( < E > < n > + < E ·> < n > ) IE 0 p p H.Q p H.Q p HSI.Q p Hel1.Q 
rae 

2 2 
<E >=v'<P + > + rn 

p HeH.Q 17 p 
ilOCKOnbKY H81ll 8KCITepHMeHT He aaeT HeiTOCpeaCTBeH

HOH HH<i>opMaUHH o6 aaepreTH'IeCKHX xapaKTepHCTHKax 

Hei\TpOHOB, anSI OU6HKH an 6binH caenaHbl asa B03MO)!(Hh1X0 

Ha Halll sarnM, npeanono)KeHHH: 

t)<P '>=<P >, D p 

2) < p > =< pp > H < p > = < p •> - · 
n ,17-p 17-n n 17-n P 17 p 

II 



3Ha'leHHH an , Bbi'!HcneHHhie B 9THX rrpearrono:lKe

HHHX, OKaaanHCh paBHbiMH 0,03 H 0,04 AnH 1) H 2) 
cnyqaeB COOTBeTCTBeHHO. 

B ra6n. 5,6 rrpeacrasneHhr aHa'leHHH scex rrap-

UHanhHbiX K094Jqll1UHeHTOB Heyrrpyroc TH B rr-p- H 1T- II 

B3aHMOAeHCTBHHX AnH pa3HOH MHO:lK8CTB8HHOCTH 3apH:lKeH

HbiX qacTHU. B 3Ha'leHHHX cyMMapHoro K09<P<PHuHeHTa He

yrrpyrocrH a yqreHbi eme aonH 9HeprHH, rrepeaasaeMa.s:I 

IIapaM llanHTUa, H IIOTepH IIepBH'lHOf'O 77- -M830Ha Ha 

HOHH3aUHIO AO B3aHMOAei1cTBHH1 AaiOIUHe BMeCTe BKnaA, 

paBHbiH 0,01. KaK BHAHO H3 ra6nHu, B rrpeaenax oum6oK 

9HepreTH'leCKHH 6anaHC B IIHOH-HyKnOHHb!X CTOnKHOBeHHHX 

Bb!IIOnHHeTCH, 'ITO IIOATBep)!{L(aeT rrpaBHnbHOCTb OIIpeaene

HHH rrapUHanbHhlX K09<lJ<iJHUHeHTOB HeyrrpyroCTH, 

CpeaHH.s:I aon.s:I 9HeprHH, rrepeaa8aeMaH seeM aefiT-

panhHbiM '!aCTHUaM, COCTaBnHeT 0,33:!:_0,02 B rr-p -B3aH-

MOAeHCTBHHX H 0,36+0,03 B 77- 0 -B3aHMOAeHCTBHHX, 3TH 

aaHHhre cornacyiOTC; c peaynhTaraMH pa6oTbi /lO/: 

a0 = 0,40:!:_0,02 B rr- N -B3aHMOAefrcrBHHX rrpH 9Hep-

f'HH 60 f9B H MHO:lKeCTBeHHOCTH 3ap5I)!{8HHhlX 'laCTHU 

1 t- 8 ( B HaiiieM 9KcrrepHMeHTe anH rr- N -saaHMOAeil

CTBHH H MHO:lKeCTBeHHOCTH 3apH:lKeHHb!X '!aCTHU 1 t- 8 
a 0 = 0,35:!:_0,02). 

KpoMe orrHcaaaoro crroco6a orrpeaeneHHH cpeAHHX 

3Ha'!eHHH IIapUHanhHhlX K09<lJ<lJHUHeHTOB HeyrrpyrOCTH 1 AnH 

orrpeaeneHH.s:I aonH 9HeprHH, rrepeaasaeMofi aapH:lKeHHhiM 

qacTHUaM, 6hrn rrpHMeHeH eme apyrofi crroco6, lln.s:I Ka:lKaoro 

B3aHMOLleHCTBHH Bbl'lHCnHnacb L(OnH 9Hepf'HH 1 IIepeaaHHaH 

rr- -MeaoaaM, rr + -MeaoaaM H rrpoToHaM. Ha pHc. 3 H: 4 
rrpeacraaneHhr pacrrpeaeneHHH rrapuHaTrhHbiX Ko9<P<PHUHeHTOB 

aeyrrpyroCTH a _ H a + , a TaK:lKe aong 9HeprnH, rrepe-
u 1T 1T ,p ( ) - -

AaHHOH BCeM aap.s:I:lKeHHb!M 'laCTHUaM a+ B 1T p-- H 1T II 

B3aHMOAeHCTBHHX. CpeAHHe 3Ha'leHHH rrapunanbHb!X K09<lJ

<PHUHeHTOB HeyrrpyrocrH, rrony'!eHHbre H3 9THX pacrrpeaene

HHH, B rrpeaenax OIIIH60K cornaCyiOTC.s:I CO 3Ha'leHHHMH 1 

rrony'leHHbrMH rrepBbiM crroco6oM. 

OcHoBHbre peaynhraThr pa6oTbr Moryr 6biTh c<iJopMy

nHpoaaHbi cneayiOIUHM o6paaoM: 

a) rrony'leHhl aHa'leHHH cpeaaefi aonH 9HeprHH, rrepe-
0 - -ct2 L(aBaeMOH 1T -Me30HaMH B 77-p- 1 1T II-, 1T -B3aHMO-
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Pee. 3. Pacnpeaeneaee aone 
aaepree, nepeaaaaoa a 11- p -
B38eMOtleacTBeHX: a) BCeM 
38pH:lKeHHb!M 'I8CTeUaM; 
6) 77--MeaoHaM, a) 77+-Meao
flaM H npOTOHaM. 

..N I $-,_ 'tor;A;c I 
150 0.) <.Lr. >=fl.621:QOJ 

50 

Jj <..£$-> = a43•aoJ 
150 

/{1) IJ 
<.Is~ P > = a 19•001 

JflJ 

IJ1J 

IX1 

0 OJ a.l, Q6 a.& 10 {1. oli 

Pee. 4. Pacnpeaeneaee 
aone aaepree, nepeaaaaoa 
B 17-0 -B38eMOtleaCTBeHx: 

a) aceM aapg:lKeHHbiM 'Iac
THUaM, 6) 17- -Me30HaM, 
B) 17 + -Me30H8M H npoTo
HaM • 

aeacTBHHX B Jia6opaTopaoa CeCTeMe KOOptleHBTi OHa CO
CT8BJIHeT: 0,25:!:,.0,01 i 0,28:!:,.0,02 H 0,25:!:,.0,01 B KB:lKtlOM e3 
B38HMOtleaCTBHa COOTBeTCTBeHHO; 
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) -N -cl2 0 3H8'IBHlHI a
770 

B 77 - 11 17 -B3811MOABllCTBf!HX 

B npenenax ornf!oOK cosnanaiDT; 
B) cpet:tHHH AOJlH 9Heprf!f! a

770 
B 77-p- 11 77-0 -

B3811MOt:(BllCTBf!HX yMBHhlli8BTCH C pOCTOM MH0)KBCTBBHHOCTI1 
38p5I)KBHHblX '!8CTI1ll 11 HB 38Bf!Cf!T OT HBB B 77- C -B38f!MO

t:teil:CTBf!HX; 
r) cpet:tHHH AOJlH 8Hepr1111, nepet:taBaeMaH BCeM 

HeifTpanhHb!M '!8CTI1U8M, COCTaBJlHeT: 0,33::!:_0,02 B 77- p -
B38f!MOt:teifCTB11HX f! 0,36::!:_0,03 B 77-0 -B3811MOt:teifCTBf!HX; 

n) nonyqeHhl 3HatieHf!H cpenHeli non11 9Heprl1f!, 
nepeaasaeMOll BTOpi1'IHb!M ·38pH)KeHHblM '!8CTf!ll8M B 77-p~fl 

77-0 -B3811MOOeifCTBI1HX; 
e) HaOJliDt:taeTCH poeT napUI18JlhHOrO K09¢¢11UI1eHTa 

HeynpyroCTI1 a
17 

+ C yseJ111'leHI1eM MHO)KeCTBeHHOCTI1 
3apH)KeHHblX '!aCTI1U 1 BeJlf!'lf!Ha a 

17
- OJlH 0+ .2 4 B npeae

Jl8X Oillf!OOK He MBHHBTC 5!, 

B 3aKJliD'leHf!e asTophl Bhlpa)KaiDT 6naronapHOCTh 
M.I1,TpeThHKOBOll 3a ITOJlB3HhlB OOCY*OBHf!H f! COBeThl; 
K.TI.B f!rnHescKoli, C.B.Jl*Myxan3e, T .KaHapeKy, B.E.JIID611-
Mosy, H.H.MenhHIIKOBoli, B.c:IJ.Hf!KIITf!HOli, B.M.Tionosoli, 

M.Ca69y, X.i1,CeMepA*11BBy, TI.M.Cyn, JI.M.lllernosoli, 
f.~H'IO 38 y'laCTIIe B OopaoOTKe 9KCITepfiMBHT8JlhHOrO MaTe

paaJla a none3Hbre o6cy*ABHIIH. 

AsTOpbr 6naroaapHbr TaK*B na6opaHTaM 1183 n: 
JIBT A 3a npocMoTp n: II3MepeHHH coobrTn:li. 
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