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TeopeTH4eCKOMY H 3KcnepHMeHTanbHOMY HccneAOBaHH~ pacnpeAe
neHHR no paAHYCY nnoTHOCTH npOTOHOB H HeHTpOHOB B cpeAHHX H 
TR~eflWX RApaX y~eftReTCR 3Ha4HTenbHOe BHHMaHHe /CM,, HanpHMep, 
o6sop Anxasoaa 1/ H npHBeAeHHY~ a HeM 6H6nHorpa~H~/. 
HecMOTPR Ha pasHoo6pasHe MeTOAOB 3KcnepHMeHTanbHoro 
HCCfleAOBaHHR AOCTaT04HO AOCTOBepHWe BWBOAW TeM He MeHee OTCyT
CTBY~T. npH4HHa 3TOrO KpoeTCR He TOflbKO /H He CTOflbKO/ B cnom
HOCTH CaMHX 3KCnepHMeHTOB, CKOflbKO B HeOAH03Ha4HOCTH npo~eAy
PW o6pa6oTKH pesynbTaToB H3MepeHHH. Uenb~ AaHHoro coo6~eHHR 
RBflReTCR H3flO~eHHe e~e OAHOrO B03MOmHoro cnocofia HCCfleAOBaHHR 
H36WTKa HeHTPOHOB /npOTOHOB7/ B noaepXHOCTHOM cnoe cpeAHHX 
H TR~enwx RAeP - HCnOnb30BaHHe peaK~HH nepe3aPRAKH penRTHBHcT
CKHX RAep, aocTOHHCTBOM 3TOrO MeTOAa, KaK fiyAeT noKa3aHO HHme, 
RBnReTCR 803MOIKHOCTb 11 npo~ynwaaHHR 11 TOnbKO noaepXHOCTHOrO cnoR 
HCCneAyeMoro RApa-MHWeHH, 4TO AOnmHO npHBeCTH K ynpo~eHH~ o6-
pa6otKH ~KcnepHMeHTanbHWX AaHHwx. Ha npHH~HnHanbHY~ aosMoiK
HOCTb HCnOnb30BaHHR C 3TOH ~enb~ RAepHWX ny4KOB yKa3waanocb B 
pa6oTe THToaa/2/,B pa6oTe OKoHoaa/3/ 6wn npeAno~eH KOHKpeTHWH 
MeTOA H3MepeHHR, OCHOBaHHWH Ha TOM ~aKTe, 4TO cpeAHRR MHOIK~CT
BeHHOCTb OTpH~aTenbHWX HnH nonOIKHTenbHWX nHOHOB cy~eCTBeHHO 
pasnH4aeTCR a PP- , pn- H nn -asaHMOAeHCTBHRX. 3To AaeT aosMom

HOCTb B peaK~HRX THna 
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rAe B- RAPO-MHWeHb, a HHAeKcw o6osHa4a~T 4Hcno npoTOHOB (Z) 
H 4HCflO HeHTPOHOB (N) B RApe-cHaPRAe (A), onpeAeflHTb, npOTOH 
HflH HeHTPOH RApa-cHapRA8 npHHRfl y4aCTHe 80 B38HMOAeHCTBHH, a 
no CpeAHeH MHOIKeCTBeHHOCTH OTPH~aTeflbHWX /nono~HTeflbHWX/ nHo
HOB HaHTH 4aCTOTY B38HMOAeHCTBHH C npoTOHOM /HeHTPOHOM/ RApa
MHWeHH, 0AH8KO Ha nyTH peanH3a~HH TaKOH nporpaMMW HMe~TCR AO
BOflbHO cepbe3HWe npenRTCTBHR. 0AHO H3 HHX 3aKn~4aeTCR B TOM, 
4TO Hy~HO C BWCOKOH T04HOCTb~ 3H8Tb cpeAHHe MHOmeCTBeHHOCTH 
nHOHOB B HyKnoH-HYKflOHHWX B38HMOAeHCTBHRX. HMe~~HeCR B flHTepa
Type A8HHWe HeAOCT8T04HO T04HW /OKOflO 10%/. 8Topoe npenRTCT
BHe HOCHT 6onee npHH~HnHaflbHWH xapaKTep H CBR38HO C He06XOAH
MOCTb~ MOAenbHO 3aBHCHMOro y4eTa norno~eHHR pOmAeHHWX nHOHOB, 
noBTOpHWX B3aHMOAeHCTBHH npoToHa H3 RApa-cHapRAa B RApe-MHWeHH 
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~ APYr~x soaMo*H~x 3$$eK-
TOB. np~4eM 3T~ 3$$eKT~ He 
Manw; Hanp~Mep, sepO.RTHOCTb 
n08TOpHoro 83a~MOAeHCT8~.R 
HYKilOHa B .RApe-M~WeH~ /pe-
aK~~~ /1/,/2// no o~eHKaM, 
CAeJlaHH~M B paMKaX MOAe-
11~/4~ MO*eT COCTaBJl.RTb 10-
15%. HMeeTc.R, OAHaKo, APY-
ra.R np~8IleKaTeilbHa.R soa-
MO*HOCTb, Y*e ynoM~Haswa.R-
C.R a Ha4ane AaHHoro coo6-
~eH~.R,- ~cnonbaosaH~e peaK
~~~ nepeaap.RAK~: 
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Ha .RApe 8 np.R
MO AaBaJlO 6~ COOTHOWeH~e 
4~CJla HeHTPOHOB H npoTOHOB 
a nosepxHOCTHOM cnoe .RA-

pa B.PeailbHO ~Me~~eec.R paan~4~e a 3Hepr~.Rx cs.Ra~ aepKailbHbiX 
.RAeP 12 B H 12 N /4TO npHBOAHT K HeOAHHaKosoMy B~XOAY 3THX .RAeP 
Aa*e np~ nepeaap.RAKe .RApa yrnepOAa Ha paBHOH CMeCH npOTOHOB 
~ HeHTPOHOB/ YCilO*H.ReT npo~eAYPY HeHaMHOro. nycTb, HanpHMep, 
a3 H a4 - ce4eHH.R peaK~HH /3/ H /4/ Ha .RApe-MHWeHH C OA~Ha
K08b1M pacnpeAeneHHeM npoTOHOB ~ HeHTPOHOB no paAHYCy. B Ka-
4ecTse TaK~X MHWeHeH MO*HO HCn01lb30BaTb AeHTepHH, renHH, yrne
POA. nycTb, Aanee, ag H a4 - Ce4eH~.R peaK~HH /3/ H /4/ Ha 
~ccneAyeMoM .RAPe B,TorAa p- AOil.R npoToHoB a noaepxHOCTHOM 
cnoe .RApa 8 HaXOA~TC.R H3 CileAY~~ero COOTHOWeHH.R! 
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npeACTaBJleHHe 0 TOil~~He HCCileAyeMoro CilO.R nosepXHOCTH MO*HO 
nony4HTb no pHc.1,2, rAe npHBeAeH~ sepo.RTHOCTH W(R) saaHMo
AeHCTBH.R HYKilOHa .RApa 12C Ha .RApax Ka1lb~H.R H CBHH~a B 3aBHCH
MOCT~ OT paccTo.RH~.R R AO ~eHTpa .RApa-MHWeHH. Pac4eT swnonHeH 
8 paMKaX MOAeilH/4/, npH paC4eTe Tpe6osanOCb C061lOAeHHe YCI108H.R! 
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B .RApe-MHWeHH 83a~MOAeHCTByeT OAHH ~ TOilbKO OA~H HYKilOH .RApa 
yrnepoAa. Ha 3T~x me p~cyHKax Ail.R Harn.RAHOCT~ np~BeAeH~ pac
npeAeneH~.R nnoTHOCT~ .RAepHoro se~ecTsa, 83.RTble a 8~Ae pacnpe
AeneH~.R raycca Ail.R Kailb~H.R ~ B B~Ae pacnpeAeileHH.R $epM~ Ail.R 
cs~H~a. P~cyHK~ noKa3bl8a~T, 4TO paccMaTp~8aeMble peaK~~~ AO
cTaT04HO xopowo 8b1Ae1l.R~T nep~$ep~~ .RApa-M~weH~. HMeHHO 3TO 
o6CTO.RTe1lbCT80 8MeCTe C 803MOmHOCTb~ MOAeilbHO He3aB~CHMOH /no 
KpaHHeH Mepe 8 nep80M np~6n~*eH~~/ o6pa6oTK~ 3Kcnep~MeHTanb
HbiX AaHHbiX n03BOil.ReT HaAe.RTbC.R Ha nony4eH~e HaAe*HOH HH$OpMa
~~~ 0 COOTHOWeHH~ 4~CJla npOTOH08 ~ HeHTpOH08 B n08epXHOCTHOM 
cnoe RAep. 

ABTOPbl 6naroAaPHbl M.H.noArope~KoMy 3a o6cymAeH~e paccMoT
peHHblx sonpocos ~ H.H.Bopo6be8oH 3a noMo~b a nposeAeHH~ pac-
4eTo8. 
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