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1. BBEIIEH11E 

B cTonKHOBeH~RX c 4acTw~aMH a~COKHX 3HeprwH aTOMHOe RAPO 

npeACTaBnReT co6o~ YHHK8flbH~~ 06~eKT AflR HCCfleAOB8HHR PRAa 

aamH~X H HHTepecH~X RBneHK~, KOTOp~e B cpeAaX MeHbWeH nnOT

HOCTH flH60 B~CTyOa~T .HCKfl~4HTeflb~O peAKO, nH6o BOBCe ce6R He 

npoRanRIO-T I eM. , HanpHMep, It t2/ I. Ho nPH H3y4eHHH TaKoro POAa 

3~eKTOB.C OOMO~b~ RAepH~X MHWeHe~,
 K8K npaBHflO, OORBflReTCR 

60flbWOH ~OH, 06ycnoeneHH~H KaK BT0pH4H~MH B38HMOAeHCTBHRMH, 

T8K H ABHmeHHeM HYKnOHOB RApa. no3TOMy HCCneAOB8HHe MeX8HH3-

Ma B38HMOAeHCTBHR penRTHBHCTCKHX 48CTH~ H RAep C 8TOMH~MH 

RAP8MH TeCHO CBR38HO C H3y4eHHeM RAePHYX CTPYKTyp, 8 oco6eH

HOCTH BHYTPHRAepHoro ABHmeHHR HYKnOHOB. KpoMe TOre, 3KcnepH

MeHT8flbHOe onpeAeneHHe HMOYflbCHOrO pacnpeAeneHHR RAePH~X HyK

flOHOB npeACTaBnReT 6onbWO~ caMOCTORTenbH~~ HHTepec C T04K~ 

3P6HHA HCCfleAOBaHHA CTPYKTYPbl RApa., B 4aCTHOCTYI, KaK HCT0\.1-

H\.IIK QeHHO~ HH~opMaQHH o6 OAH04aCTH4H~X RAepHbiX $yHK~~Rx HyK

.noHoe H KOppenRQHRX M6>t<AY HYKflOHaMH /3/. 

Cy~eCTBY~~aR e HacTOR~ee epeMR 3KcnepHMeHTanbHaR HH¢oPMa

QHR o ABH*eHHH BHYTPHRAePHbiX HYKnOHOB, nony4eHHaR nyTeM aoH

A~-'~POBaHI-'IA RAep 4aCTHQ-aMH BbiCOKYIX 3HeprHail, OTHOCYITCR 004TH 

HCKfl~4HTeflbHO K nerKHM RApaMh.4-7/. npH 3TOM onpeAeflRflHCb, 

8 OCHOBHOM, CPeAH\.116 3Ha46HHR HMnynbCOB. B cy~HOCTH, CO Bpe

M6H nHoHepcKHX pa6oT M.r.Me~epAKoeall/ AaHHaA npo6neMaTHKa 

AO H8CTOA~ero epeMeHH He nony4Hna 3aMeTHOrO pa3BHTHA, XOTA 

CHnbHO B03pacna 00Tpe6HOCTb B COOTBeTCTBYID~HX AaHHbiX. 

8 HaCTOA~eail pa60Te nposeAeHO HCCneAOBaHHe peaKQHH 

rr-+Xe->rr-+P+A' 111 

npH 3,5 r3B/c, A;03Ha4aeT OCTaT04HOe AApO. ~cnonb30BaH TaKme 

3KCnepHMeHTanbHbllil MaTepHan, nony46HHblail HaMH paHee/8/ H OTHO

CA~HiiiCA K peaKQHAM 

rr++xe_,rr ++P+ A; 
12'1 

rr + + Xe _, rr o + p +:A; 12' 'I 

npH 2,34 r3Bic. KaK 6blno noKaaaHo OAHHM H3 aBTopoel•l. peaK~HH 

11 I H 121 B o6naCTH 3HeprHH ~ 1 r3B M0l1<HO c 60J1bWO" sepORT

HOCTbiD HHTepnpeTHpOBaTb KaK npRMOe Bbi6HB8HHe H3 RApa-MHW6HH 

KB83HCB060AHbiX npoTOHOB, TO eCTb KaK peaKQHH THna 

l 



/3'/ 11 

rr++n(Xe) -+t7°+P· 13' 'I 
np~ 3TOM HCKa*eHHe yrnOBWX H HMOYflbC~X pacnpeAefleHHH B~6HTYX npOTOHOB, 06ycflOBJ1eHHOe BTOPHLIHWMH B36HMO.QeHCTSHflMH, Hecy
~eCTBeHHO. no napaMeTpy COy,qapeHH~ r eepORTHOCTb 3THX TaK 
Ha3~BaeMYX KBa3HCB660AHWX S36HMOAeMCTBH~ pacnpeAeneHa T6KHM o6paaoM; LITO nonoBHHa Wx npwxo,qlifTC.R Ha ne·P.H$epH-4e'cKy10 o6ilaCTb RAPa-MMweHHJ TO ecTb npH r >- 0,8·Rx,e.rAe Rx-e ~ pa,qHyc R_ApaKceHOHa, onpe,qeneHH~~ ~a ypo8He -~,1 M6KCHMa.nb~oH ·nnoTHOCTH R,qpa. BHA 3TOH IPYHK~HH, no KpaHHea::t Me·pe f<a4eCT8eHHO ~ corri'acy
eT·cR C 3aBHCJ.1MOCTbiO OT r KaaApaTa MO.QYilA pa,qJ.1aJ1bH6i:f ·: BORH0BOi:1 <!>YHK41111 RAPa Rnfj (r) np11 n=l Ito~ Uenblo AaHHOii pa66no RanReT-cR H3ane4eHHe npH noMOII.IH cTan1cTH4ecKoro MeTO.Qa ~- ocHOBbl KoToporo paapa6oTaHbl Ha~ paHee /s.tt1, HHcl><>PMa-q~H o6 HMnynticHoM pacnpe,qeJleHHH BHyTpJ.oi . .R,qepH0£1 HYK.flOHHOti MHJ.iJeHH 8 p·eaK~i-111 /.3'/. McXO,QHbiMH ,qaHHbiMH npH 3TOM RBil.R~TcA, KaK H- paHeels/~ ,qsyMep'Hble pacnpe,qeneHHR BTO.PM4Hblx npoTOHOB no H,;mynbcaM 11 yrnaM HX 3MHCCHH. 8 pa6oTe HCnOnb30BaHbl CHHMKH CO 180-nMTPOBOH KCeHOHosoi1 nyablpbKOsoi1 KaMep"' tKnK/ HT3<!> /MocKsa/ he I \! 24-J111Tposoi1 KnK OHHH. 

2. 3KCnEPHMEHTAnbHbiA MATEPHAn 

6bl110 npOCMOTpeHO 2-00 TbiCR'-4 CHHMKOB CO 180-nHTP080i:1 KOK, 
06ny~eHH0£1 B ny'-4Ke 1T--Me30H08 C HMOYilbCOM 3,5 f38/c, H OT06-paHO 193 raK Ha3blaaeMbiX ,qayx.ny4eBbiX cny4a.R "--Xe aaaa.tMo,qe~crBHH. B Kamp,oM lo13 3THX cny4aea 6bln aapen1cTpa.tpoaaH 8 KoHe4HOM COCTORHHH O,QHH cne,q fibiCTPOiO ,--Me30Ha, YXO,QR~eiO H3 KaMepbl, H O.QHH cne,q npoToHa,ocraHa81lH8a~~erocR a KaMepe.·CpeAH 4acTH~, npa.tHRTbiX 3a npOTOHHhle, MOmeT CO,qep>KaTbC.R npa.tMeCb MeAneHHbiX 1T-'-Me30HOB, nor..notqaeMbiX R,qpaMH 6e3 HCnycKaHHR npOTOHOB., 
OCTaBilR~~HX BHAHMble 8 KaMepe Clle,Qbl, a TaK>Ke OpHMeCb ,qe£1TpOH08 H 6011ee TRmenbiX ~parMeHTOB. no HMe~~HMC.R O~eHKaM, 3Ta npHMeCb He npeshlwaer 1 0% AJl.R 8Cex , -- Xe saaHMO,qeHcTsMH npH 3,5 fa8/c /t2/, H cne,qyeT O>KH,qaTb, 4TO OHa cylijeCT8eHHO MeHbWe 8 C11Y4ae o6cy>KAaeMbiX peaK~HH /1/ H /2/ /eM., HanpHMep,l!/;. AHanorH4HbiM o6paaoM MO>KHO o~eHHTb ,qon~ cne,qo8, npHnHCblsaeMbiX fiblcTpbiM 1T- -Me30HaM, a npHJ-taAJle>Ka~HM 8 ,qei1CTB·Y~TeiibH0CTY'I, rnaaHbiM o6paaoM, nporoHaM. 0Ha cocrasn.ReT He 6onee 3%. B ,qanbHeHweM OTo6paHHble HaMH ABYX11Y4e8ble cny4aH ,--Xe 83dHMO,qe£1CTBY~£1 orom,qecrsn~~TCR c peaK~a.teH /1/ Y~, cne,qosarenbHO, cornacHo npY~ae,qeHHbiM eo sse,qeHHH coo6pameHHRM - c peaK~He~ /3/.Bo ecex cny4aRx H3Me.pRn~cb HMnynbc~ H yrn~ 3MY~CCHH nporoHos. BcneAcTBHe MeTOAH4eCKHX COo6pameHH£1 HMnyJlbCbl OPOTOHOB aaKn~4eHbl B 
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Ta5JIH~a I 

Pacnpep;e.neHHe cny~aeB B3aHMOAe~CTBHH n:-+xe~"-+P+A-" 

npH 3,5 fsB/c no HMnynocy Pp H yrrry ·'Op 3MHCCHH npOTOHOB 

a n·.c. 

/M3B/c/ 200- 300- 400- 500- 600- 700-

300 400 500 600 700 800 

0-20 0 3 3 0 0 I , 

20-4::> 4 6 6 6 4 2 

40-60 0 II 21 IO 6 I 

G0-80 0 12 17 15 9 I 

so-roo 2 7 19 IO 2 I 

IOQ-120 I 3 4 0 I I 

120-140 0 " I 0 0 0 u 

140-160 0 0 0 0 0 0 

160-180 0 0 0 0 0 0 

HHTepsane 3Ha4eHH~ /200 + 800/ M3B/ c. PacnpeAeneHHe OTo6paHHbiX 

co6b1THH .no litMnynbcy Pp "' yrny a8p·aMHCCHH npOTOHOB e na6opaTop

HO~ CHCTeMe OTC4eTa /n.c./ npHBeAeHO B Ta6n.1. 

j. <l>YHKUHll PACnPEJlEIIEHHll BHYTPHJIJlEPHbiX HYKIIOHOB 

no HMnY!lbCAM . 

4T06bl Ha~TH <!>YHK~HIO f(p F) pacnpeAeneHHJI HYKJlOHOB RApa

MiitWeHH 00 HMOYilbCaM pF, OOpeAe!lHM, KaK paHeeftt{~yHK~HO h OilOT

HOCTVI eepORTHOCTH 4eTblpex KHHeMaTH4eCKHX nepeMeHHYX, KOTOpble 

e Aa.nbHeHWeM 6yAyT c·~..iJ ... rTaTbcR cny1.1aHHbiMH nepeMeHHbiMH: ..... ·~ 
. 

h=h(pF ,coseF.eP .</>). /4/. 

3AeCb P F , (} F , 4> - C~ep!r14eCKHe KOOPAHH8Tbl eeKTopa P F·B I1 • C. H11H, 

4TO TO JKe CaMoe, B CHCTeMe OOKOR RAPa~HWeHH t , : COS {}-Jo 

= P
77
_ PF /! P

17
_! !PF!, rAe P 

17
_- aeKTOp KMnynbca nepBH4HOro 
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u--MeSoHa s n4c.; 8P- yron 3MMCCM~ HyKnOHa OTAa4M a n.c. 
flocne npeo6paaoaawHR 3T~ <I>YHKqHH K APYrMM nepeMewHWM: 

P P = Pp(pF,oos9F, f)P ,if>), 

cos8F= oos8F' 

0 p ""'0 p• 

t1011y4aeM CffyHKi.~MtO F • C8R3aHHYJI) C h cneAYIOUtMM COOTHOUteKMeM: 

/51 

h(p F' cos8F ,8P ,¢>)= F( pP ( pF,coseF.8 P,q,),oos8F .eP ,q, )fJ 1 . /6/ 
3AeCb <I>YHK~HR p =P (pF,cos8,.,8 ,¢>) onpeABnReTCR wa ocwoae 
3aKOHa COXpaHe·H~Jt 3..feprHH H HMn'Ynbca AJ1JII KBa3HABYX4aCn14H0\1 peaK~HH /3tltt/RKo6Haw npeo6paaoaawHR 

' E -E ap (cosf1F•COSf1p+siD8r·Bin8p•COSif>)Pp+ ,.,-- pp -p cos() 1=-.P= E F .- F l]f 
apF (E,-+ EF)(p p/Epl-(Prr-+ Pf""'S8F)cos8P +PFSin8y:ose • slnf) P ' 

rAe E1t_ ,E F"EP - nonHaR 3HepntR nepBH4HOro .,.,- -MeaoHa, HyKno
Ha MHWeHH H npOTOHa OTAa4H; m rr- • m F .m p MaCCbl OOKOR COOT_
BeTCTBY~HX 4acTH4*· npH onpeAeneHHH ~YHK4HH Pp AJ1R cpeAHHx 
H TRmellbiX RAep, B TOM 4HCJ1e H RApa KCeHOHa, MO*HO npeHe6pe4b 
3~KTOM BHeMaCcOBOCTH, o6yCJ10B/1eHHbiM Ha11H4HeM 3HePrHH CBR3H 
Y BHYTPHRAePHO~ HYK110HHO~ MHWeHH. 

BBHAY HesaaHcHMOCTH nepeMeHHWX OF.¢ H ABYMepHoH nepeMeH
HO~ (pp.Op) $yHK~HK) F MO*HO npeACTaBHTb cneAY~~HM o6pa3oM: 

F(pP,coseF.ep.¢>)=f1 (¢>)f 2 (coseF)f3 (pP ,eP), /8/ 
rAe IPYHK4HH f 1 11 f 2 MO)I(HO annpoKCitiMHPOBaTb paBHOMePHbiM pacnpe
Ae11eHHeM B COOTBeTCTBY~HX HHTepsanaX 3Ha4eHH~ nepeM8HHbiX: 
0::; ¢> ;;.2rr " I cas8F !.:> 1. 8 TO speMR KaK <I>YHK~HR r 3 ( p P' e p) 
onpeAenReTCR H3 3KCnepHMeHTa11bHbiX AaHH~x,np~t~BeAeHHbiX B Ta6n.14 
TaK~M o6paaoM, npasaR cTopoHa paaeHCTBa /6/ nonHocTbK) onpe
AelleHa, 11 Cl>YHK'"*'HIO f(p F) MO*HO nony4HTb KaK Mapn1Ha11bHOe pac
npeAeneHHe Be11H4HHbl h /6/ no OCH PF H11H, 4TO TO *e CaMoe, KaK 
npOeK4HD ~yHK~HH h Ha OCb pF.C y4eTOM /8/ HMeeM OKOH4aTe11bHO 

+t .,., 21T 
f(pF)=C (doas8F·(d8 • (f3 (p ,8 )!Jid¢>, /9/ -1 0 0 p p 

rAe C- HOPMHpOB04HaR KOHCTaHTa. TaK KaK AnR BenH4HHW p cy~eCTByeT KOHKpeTHaR o6naCTb, B KOTOpOH OHa OnpeAeneHa/tt!To 
npH 4MCfleHHWX pac4eTaX 00 $OpMyne /9/ He06XOAHM0 C4HTaTb, 4TO 

* B BblpaJKeH:-tH AJlR RK06a.taHa npeo6paaoaaHHR a Is! nepeA AP06bK) 
(E.,.,+-Ep)/EF B 4HCJ1HTene AOnJKeH CTOfiTb 3HaK 11+11

• 



nOAWHTerpa~HaR .YHK~Hft BHe 3TO~ o6naCTH oepa~aeTCR B HynDo 

C$M!AYeT TatoKe no,A\tepKHYnt, LITO OTOI(Ae.CTSDeHH8 $YtfKI.lHM C3 (p p , 

9p I c 3KcnePMMeHTam.HO onpes~enne><ol< Ta6mnteil AaHHWX /Ta6n.1/ 

CQOTSeTCTBYeT HMnyflbCHOMy npH6flH*eHHO C nnOCKHMH BOflHaMH 

/CMo,HanpHMep,/13/ lo TaKoe npH6nH*eHMe YAOBneTBOPHTenbHO 

peanM3YeTCR KaK 8 cnyLiae nerKHX RAep/7/. TaK H AflR nepH$epH

LieCKOH o6naCTM cpeAHHX H TA*enwx RAePHWX MHWeHeM/9/.MeTOA 

y4eTa 3~KTa HCKa*eHHA paapa6oTaH B pftAe pa6oT/14/, 

4. AHAnH3 3KCnEPHHEHTAflbH~X AAH~X 

Ha OCHOBe nony4eHH~X 3KCnePHMeHTanbH~X AaHHWX o6 HMnynb

cax H yrnax 3MHCCHH npoTOHOB H3 peaK"HH /1/ /Ta6n. 1/ BW4HC

neHW no MeTOAY MOHTe-Kapno 3Ha4eHHR $YHK"HH f(pF) AftR HHTep

aana 3Ha4eHHi'l PF =/0 +700/ MaS/c. TaK KaK BHA <I>YHK"H" f(PF) 

He AOn*eH 3a8HCeTb OT 3HeprHH aAPOHa, HHH~HHpy~erO B3aHMO

AeHCTBHe AaHHOro THna /1/ H /2/ AflR OAHOrO M TOrO me RApa

MHWeHH, TO ~enecoo6pa3HO OnPeAenHTb 3KCnepHMeHTanbHYO O~eHKY 

<JlyHK~HH f(p F) KaK 83BeWeHHOe CPeAHee: 

f(pF)=W 1 .f1(Ppl+W 2 .f2 (pF), /10/ 

rAe f 1 H f2- 04eHKH, nony4eHH~e no 3KcnepHMeHTanbHWM AaHHWM 

H3 peaK4HH /1/ H /2/ COOTBeTCTBeHHO, OpH4eM SKCnepHMeHTanb

HaR o"eHKa <l>lfHK"HH f3(Pp .OP) ARA peaK"HH /2/ 6wna nony4eHa 

HaMH paHee/B/ :W1 M W2 - CTaTMCTH4eCKMe seca, nponop~MOHanbHW8 

4Hcny npoaHanwaHpoeaHH~X cny4aee KamAoH peaK~HHo nocKOnbKY 

B o6~eM cny4ae pacceRHHR 4aCTH4 Ha ABW~y~e~CR MHW8HH KHHeMa

TH4eCKH AOnyCTHMW ABa peweHHR AflR Pp,CHMMeTpH4HWe OTHOCHT8IlbHO 

pfn/, TO s c~~tny aaKoHa coxpaHeHHR 3HeprHH H HMnynbca cneAYeT 

npHHRTb IlHWb OAHO, YAOBneTBOpR~ee yc.nOBHIO Pp2::.P F ~ 4HcneHHble 

3Ha4eHHR ~yHK4HH f(p F) npHB8A8Hbl B Ta6n o 2 o 

3aaqeHHH WYHK~H, onpe~eneHHNe no AaHHhlM o peaK~HRX 

/1/ H /2/, B 93BHCHMOCTH OT HMnynbCa pF BHYTPHHAep

Hb~ HyKnOHOB HAPa KCeHoHa 

50 100 150 200 300 400 500 600 700 

f(Pp} 0,446 0,440 0,355 0,300 0,242 0,128 0,055 0,017 0,005 0,001 

Br 0,027 0,028 0,021 0,028 0,014 0,016 0,016 0,007 0,003 0,001 
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B Ta6n.2 AaMY· TaK*e· 3Ha4eHH~ bWH60K 8r a onpeAeneHHH ~YHK
l(HH C,(py-)· · 0HH Bb14HCneHbf no:··MeTOAY pacnpocTpaHeHHR· ·owH6oK Ha, 
OCH~BiiHHH- <I>OPMYllhl /101, npH4eM OWI<16KH 8i B onpeAelleHio1H 3HS4e"':' 
HHH ¢'yHK4H-11 r 1 I i = 1 , 21 nony4eHbl Ha m~eHOK AHcnepclo1H AByx Heaa
BHCHMblx· HCT04HHKOB- OWH60K: 

2 '' 2 ' 2 ' 8, ~(8 8 ), +(BEl;. /11/ 
3Aecb 0

8 - ow1o16Ka, o5ycnc>sneHHaR MeTOAOM 41<1C11eHHOro HHTerpl-1-
poeaHHR ~YHKI.(Io1H 191; 8E- OWH6Ka CT8THCTH4eCKOro XapaKTepa, 
B03HHK8101q8R BC11eACTBio1e CT8THCTio14eCKio1X 4illYKTY8LlHI1 pe3yll_bT8TOB 
Ha6I110AOHHH, onpeAMRIOUIHX <!>YHK~HIO f 3(pp,9 )/Ta6n.1/. 3Ha4eHHR 
3TOI1 OWH6KH B~4HCJ1Rlllo1Cb no MeTOAY MoHTe~Kapno B npe,QnOJlO~eHHH, 
4TO 04eHK8 ·BeJlH41<1Hbl ·f 

8
(pp,8p) B Blo1Ae 3H84eHHJ1 T8611. 1 HMeeT 

nyaccoHOBCKOe pacnpe,QeneHHe. 
OnpeAeneHHbJe HaMH no 3Kcne-plo1MeHTallbHbiM AaHHblM stta4eHHR 

41YHK4H'H f(pF) MO)I(HO OOHC8Tb HOpM8JlbHbiM pacnpe,QeneHJ.oteM 

fN(PF)=aNexp(-p:j2p2N ), /12/ 
r,Qe aN H p ..N- napaMeTpbt, KOTOpble cne,qyeT onpe,QenHTb npH cTa
TKCTH4eCKOH noArOHKe. CpaeHeHHe f(p~ c fN(PF) rpa<!>H4eCKH Hao-
6pa*eHO Ha PHCYHKe.HMeiOTCR YK838HHR Ha TO, 4TO B HHTepBane 
60JlbWHX .3-Ha\.feHHH PF HMnY11bCHDe pacnpe,QeneHHe BHyTpHRAepHbiX 
HYK110HOB OOHCWBaeTCR 41YHK!.4Hel1- /t5/ 

-2 "Pr 
f iPF)~a.A ch (--). 

PA /13/ 

4HCI10HHble 3Ha4eHHR napaMeTpOB a H p <!>YHK~HH f~pF) H f J'P F) 
npHse,qeHbl a Ta6n. 3. TaM- )Ke A8Hbl 3Ha4eHHR x 2 HcnonbaosaHHOH 
H8MH OPH ~HTHpQB8HHH TeCTOBOJ1 CT8THCTHKH. 

Mo)KHO CAenaTb BbiBOA, 4TO 3KcnepHMeHT811bHble 3Ha4eHHR f(p F) 
YAOBneTBOpHTeJlbHO OOHCbiB8~TCR o6eHMH pacCMOTpeHHbiMH rHOOTe3a
MH, npH4eM HOpManbHOe pacnpeAeneHHe 6onee npeAno4THTenbHO. 

CneAYeT no,Q4epKHYTb, 4TO nony4eHH8R a HacTOR~eH pa6oTe 
3KcnepHMeHTanbHaR o~eHKa ~yHK4HH pacnpeAeneHHR HYKilOHOB R,Qpa 
KCeHOHa, ycpe,qHeHH8~ no BCeM H30T0naM 3TOrO 3JleMeHTa, BO
nepB~X, OTH0CHTCR, K8K OTMe4eHO BO SBeAeHHH, K nepH~epH4eC
KHM HYK110HaM RAP8 H, aO-BTOPbiX, cnpaeeAnHBa B HHTepaane 60nb
WHX 3Ha4eHHH pF: p F >., 250 M:>B/ C. .Qeno B TOM, 4TO Ta6!1H~a 3Kc
nepHMeHT811bH~X 3Ha4eHHH f 8 (Pp ,0 Y') 1Ta6n. 1 I He HHTepnonHpoaa
nacb B o6naCTb 3H84eHHI1 p p =10 7 2001 M3Bic, AJ1R KOTOpoH, Clle! . 
,QOBaTellbHO, npHHRTO, 4TO f 3(pp,0p)•0. KaK RBCTByeT H3 peaynb

:TaTOB npoeeAeHHbiX pac4eTOe/8/, HHTepn011HpOB8HHe <J)yHKLtHH · 
f3(pp,9p) 8 ,3T~ 06IlaCTb MO>KeT.H3MOHHTb 3Ha4e~HR <!>YHK~HH f(pF) 
a HHTepeane PF :$200 M:>B/c a npeAenax ::10% "• TaKHM o6paaoM, 
38MeTH0 OOBnHRTb Ha BHA annpOKCHMHpyiO~eH $yHKI.(HH. 



f(pJ 

0.5 

0.~ 

0.2 

0.1 

0~~~-=~~~~~~~~~~ 
0 !00 200 300 400 500 600 

PHc. 
PF /M3B/c/ 

rrep~-:~4JepW~ecKHX, 

HYKITOHOB .R:,JJ;pa KCeH.OHa •. KpYJKKH COOTBeTCTBYJOT 3KC

nepHMeHTan:&HhlM saaqeHH.R:M, B~HcneHHhlM no ¢opMyne 

/9/. CnnomHoH KPHBOii,H3~6p~eHa WYHK~~ raycca, 
annpOKCHMHpytO~a.R 3KCIIepHMeHTanbHNe 3Hal!eHHH. 

Ta6run;a 3 

3aa"tieHHH napaMeTpon a H p ¢IYHKIU1ii fN{p F) I 12/ H 

fA (P.F) I 13/, annpoKCHMHPYlO~X sKcnepHMeHTaJIDHhle 
3HaqeHHH CllYHKI.J;HH f(_p F) HMIIYJlbCHOro pacnpep;eneHHH 
HYKJIOHOB H,JJ;pa KCeHOHa 

a P/M3B/c/ 
x2 /n n P(%) 

p2 0,425 194 . 3,4/7 84 
aNexp(-F-) :: 0,002 ::7 2p~ 

-2 "PF 0,461 687 7, I /7 42 
aAch (--) 

::0,016 ::21 PA 

x ~ j n sHal!eHHH TeCTOBoH cTaTHCTHKH y2 IIPH n CTeiieHHX 

6oAbl, P /%/ - BepO.R:THOCTb,COOTBeTCTBYJO~aH 3THM 3Hal!eHHHM. 

CBO 
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5. BbiBOAbl 

PeaynbTaT~ BYnonHeHHOro a HacTo~~eH pa6oTe aHanwaa 3KcnepH
MeHTanbH~X A8HH~X, Kaca~~HXCR KBa3HABYX~8CTH4HYX B38HMOAeHcT
BHH "-MeaoHOB c RAPaMH KCeHOHa /peaK4HH /1/ H /2//, MOmHo 
CYMMHpOB8Tb cneAy~~HM o6pa30M: 

1. Paapa6oTaH cTaTHCTH4eCKH~ MeTOA, noasonAC~HM nony4HTb 
MOAei1bHO He3aBHCHMYM o6pa30M BHA ~YHK4HH OI10THOCTH sepOAT
HOCTH pacnpeAeneHHR no HMOYilbCaM HYKI10HOB RApa-MHWeHH. 

2. nony4eHa 04eHKa HMnynbCHOro pacnpeAeneHHR npOTOHOB AAPa 
KCeHOHa, COOTBeTCTBYID~aA, 00 KpaHHeH Mepe Ka4eCTBeHHO, paAHanb-
HOH aonHosoH Cl>YHK4HH Rnfj (r) npH n =0. 
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