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HaCTOJ!lltM ,ll,llCcepTau;ttOHHM pa6oTa nocrui:meHa llCCJI8,ll,OEa.Jill!O 

BKJI~a ll300apHWC COCTOHHl1.A B clp-B3fil!MOA8.ACTBl1H H l13yqeHl1D xa

paxrepHWC KOppennnl1.A B 3Tl1X B3fil!MOAe.ACTBl1HX c noMomLn I00-Ca.H

Tl1M8TpOBO.A BOAOPOAHO.A ny31ipbKOBOR KaJAepu nB3 011m✓ I/, 3KCnom1po

B8.HHO.A B cena1rnpOB8.HHOM nyqKe A8RTpOHOB C l1MilYnLCOM J,JJ f3H/c. 

B I97I ro;ey' Ror.n.a 6wr Ha'laT Hllill 3RCnepl1.MeHT' 3TO 6WIO nep

BOe o6Jiy'leHHe BO.D.OPO.D.HO.li I(aMepu peJI.P.:TI1BllCTCRll~.n .n.e~TPOH8Mll 121. 
CJie;eyeT OTM8Tl1TI,, 'lTO llCilQJII,30BaHHan H81.fil IlOCTaHOBJ(a 3l{Cile

pnMeHTa llMeeT 3Ha'lllTGJII,HH8 M8TO,ll,Ilt]GCK118 npenMyu1ecTBa / 3/ nepe.n. 

Tpa,ll,llu;ttOHHO npnM8Hfl8MHM EapllaHTOM 06Jiy'lGIDifl .n.e~1TepI!eEO,; IW!,'tepll 

npoTomu,rn. B HaweM cnyqae npaxn1qecK11 orcyrcrnym norep;; n r:JOJ1acr11 

Ma.Jil1X UMilyJIMOB npoTOHOB-CilGRTaTopoB :if./. xoporno OT.IJ.GMIOTCJ1 yrrpyr;:e 

B38.llMO,ll,etiCTBM OT pea.Ru;ttil C pa3BaJIOM .n.eiiTpoHa ll T.,ll,. 

0,IJ;RH 113 ,:r,ll311t]8CRllX EOilpOCOB, 3aTpoHyTUX D ,n,11ccepTarrp:, CER-

3aH C OU:GHROli IlpllMGCll AA/1236/ - ROHc]mrypau:m1 K OCHOBHOLIY COCTOH

HHll .n.eiiTpOHa. OTOT Bonpoo HBJlflGTCJ! t]8CTI,IO nruKHOil npoclJieJ.\ll - pom; 

HyRJIOHHIDC ll3o6ap B OIIllCaHHJl I'.JJ.GPHIDC CBOi!C'rB B3aJ1MO.ll,e;iCTE!'.,. /Harrp11-

Mep, np11 BITTllCJI01Illll HYRJIOH-HyRJIOHHOIO IIOT8HU1!8.JJa, 3Hepnrn CB.?.81'1 

fl,ll,ep, 8JI0RTp~arHHTHHX ll CJiaelux RciHOTaHT CRl,31~, a T~RJKe npll 

OilllCaHHl1 H8ROTOpHX M8pHHX peaRu;ttll/ / 4 ,5/ • C TO'lRli 3peHRR YR~3aH

Holi rrpo6JieMU npe.n.oTaBJIJieT TaRJKe ll.HTepeo nocJie.n.oBam:e ERJia.n.a npOMe

JKYTO'lHoro 1rno6apHoro cocTORfillfl B peam.orn nepe3apn:.n.1m dp -+ pp~ .II.Jill 

OU'.bHCHGfilifl BHCOROJ-IMIIyJII,CHOi-i 'l8C'I'il crreRTp& 11yHJIOHOP-cneHT8TO!)OB, 

CJre;eyIOll!IHi Hpyr EOilpOCOE' pacr:;:.oTpG'i!-'HX B N!CcepTan.:::' ¥.aca

GTCJ! ,ll,0Ta.'1I,HOI O 113y'lel-E:J! OCi!iapyJKeil!-JOi, Ha:.::; pauee /,!,/ CLJiI,EO!l l:OP

peMu;ttl-1 xapaRTepHIDC IIJIOCJtocTe;-i B peru;m:n np,n.;oro pa313a,1a .n,e;iTpoHa 

rrpll MaJIUX nepe.n.ammx i'tr,iIIYJII,Cax. }iCCJI8,ll,OB8JHie yRa3aHHO,, peamui:: 

*I CneKTaTopoM Mu Ha31rnaeM cru,mii MeJJ..11eH!iuii HJRJIOH B cticTer,;e noHoF. 
.n.eiiTpoHa. 
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npe,nCTaBJIHeT 3Ha'lfHTElJil,HWf HHTepec .I(JISI npoBepRH Mo,n:e.neA, HCilOJll,3ye

MHX .n.,rJI o6mero onncamm B8am.10.n:e:ttcTBRII 'lfaCTl'!Il c .a;n;paMH /nanpm.iep', 

Mo,ne.m; fJiay6epa/7 I I HJIH onncHBaD1!1HX onpe.n:e.nemme MexaHHSMH .a;n;epH1,1x 

peaICI.tMii /nCJIDCHoe npn6Jimtenne 181 /. 
JwccepT8ItM COCTOHT ns BBe,n:eHHJI, Tpex rJiaB ll 38Mll'lfeHHJI. 

AHaJIH3 axcnepm,1eHTaJil,HOro MaTepHaJia 6WI npoBe.n:eH Ha CT8THCTl!!

Ke l7600C ~OTOrpa~H:B. nQJlYlfeHHHX B pesyJil>TaTe Tpex axcnos~. 

B nepnow rJiaBe HMaraDTC.!l HeKoTop!,!e MeTo,n:INecxne Bonpoc1,1 dp

axcnepm:.eHTa /S/. IloJiy'lfeHHHe npn 8TOM pe3YJI1,TaTH OCHOBaHH Ha aHaJIH

se OKOJIO 4CCOL CTepeoCHID,!IWB. 

IOO-Ca.HTHMerpoBaR BO,n:opo.n:HM ny3upbKOBB.Jl Ka.Mepa HMeer pa

doqnll Od~eM c paaMepaMH 950 x 350 x 300 ~- OHa pa3Me~eHa B 

Mru'HHTe J.!C-Ii:!' coa,n:aD~HM B cpe.n:Hen IlJIOCKOCTH padoqen OdJiaCTH 

MarHHTHOe IlOJie H=I85o0 apcre,n:. 
9.JoTorpaqmpoBaHne nponsno.n:uoci, no MeTo,n:y TeMHoro nOJIJi tJeTHpb-

MH 06MKT:ltB8MlI Ha .l(Be ne~OpllpOBaHHHe n.nemm IllllpRHOii 80 MM co cpe.n:

HlIM P.i8CIDT86CM H306pallteHH.!I l /9 ,5. B RatJeCTBe OTpazaiome:tt CHCTeMH 6WI 

npHMeHeH IlpMSIAaTINecm pacTp nOJIHOro BHYTpeHHero OTpalleHHJI. 

IlOJIY'lfeHHHe CTepeoCHm.lRl'l npoCMaTPlIBaJIHCl, He38Bl'ICHMO ,UBal!Wl Ha 

cne:rur8JI1,HHX npCCMOTPOBliX CTOJiax. aixJ]eRTlIBHOCTl, .IU3YXRpaTHOro npOCMOT
pa COCTamma 99 %. Haff,neHHHe . npn 8TOM npOCMOTpe co6HTM H3M6J)HJIHCI, 

B )tr6ne 118 HPD l'I IlOJiyaBTOMaTHtJeCRIDC HSMepnTeJll,HHX npn6opax /IIYOC-1/ 
JIBTA u Ha IEP B BapmancxcM RHCTH-ryTe .a;n;epHoii ~R3HRH. PesyJII,TaTH ns

MepeHM o6pa6aTHBaJIHCI, Ha aBM c.nc - 1604 A no CHCTeMe a.nanTnpOBaH-
HHX nporpaI'l'JI'. UEPlia: THR.E.S\-\., CiR.\~t)., ~L\CE\ SUMX 

n p.a;n;a ncncMoraTeJII,HHX nporpaMM. B .n:HccepTamm nplIBe,neHa o6maJI cxe
Ma o6pa6oTrur C06HTd. CJie,n:yeT OTMeTHTI,, tJTO p.a;n; nporpaMM yxasaHHoro 

ROMI]JieRCa 6HJI BBe.n;eH B CHCTeMaTll'l:eCRYJ) 8RCllJIY8Tanm> npn Henocpe,ncr-
BeHHOM ytraCT}!H 8BTOpa. 

B n. I.3 HMaraeTc.!I npone,n:ypa onpe.ne.neHHH xapaRTepHCTmt nytrRa 
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,ne:ttrpoHoB, B pe3yJil>TaTe tJero 6HJIH nQJlY'!feHH CJie,n:yximHe sHa'lfeHHJI .I(JISI 

HMIIyJII,ca P =/3,33 t 0,C8/ raB/c, yrJia norpYJteHM )\.::::/0,005 t 0,003/ 
pa,n:naH H a3HMYTaJIJ,HOrO yrJia ~=-/3,165 t 0,092; pa,nrurn • .UOJI.!I ,nefiT-

pOHOB B nytIBe COCTaBHJia K =O, 91 :!:. 0,03·, tJTO cor.nacyeTC.!I c BeJIHtJHHOtt, 

llOJIY'lf6HHOH M6TO,n:OM BpeMeHn npOJieTa. 

.lJ.anee nplIBO,n:.!ITC.!I pe3YJII,T8TH, ROTOp!,!e CBJmeTe,nI,CTBYJOT O TO'<J

HOCTH npoBO,n:IiMHX H3MepeH1!!8. !3TO cpe,n:HeRBa,npa'J.llltIHHe OTKJIOHeHHJI KOOp

,n:l!!HaT neµuRH penepHHX KpeCTOB OT cpe,llHRX sHa'lfeHd, OTHOmeHHH BHem

Hl'IX ll BHYTpeHHl!!X omn6oK, pacnpe,n:eJieH:ruI cpe,n:H8KB8,!J;parnqHux OTKJIOHe

Hd l!!3MepeHHHx TotJeR OT ~mnpyeMo:tt cnnpMH /ocTaTKOB/ H no RBa.n;pa-ry 

He.n:ocTaDmeii MaccH B pearoum dp ➔ ppn. ll dp ... p:pM0, 3Ha'lfeHI111 "nyJIJioB"n 

T.,ll. HeKOTOp!,!e llS 8THX xapaRTepn:CTHR 6wrn nsyqeHH B CBOe BpeM.!I Ha 

MaTepJIDJie, IlOJIY'lfeHHOM B pe3yJI1,TaTe 9RCilOHRJ)OB8HH.!l KaMep!,! B ny'lfRe 
1C- MesoHOB /IO/. 

B n. l .4 ,n:eTaJibHO H3JiaraDTC.!I RPllTepllli ~eHT~lm8ltIDi. npnBO,Il;llT

C.!I cnncox rIIDOTes KlllieMaTl!!tJeCROft nporpaMMH ~~\~j) H T86JIHit8, WIJIDCT

pnpynmaJI npnMeHeHHe yxasaHHHX RpllTepneB .lt,11.!I mi.n:e.neHHH pa3JIHtJHHX Ra

HaJIOB peaxtnrn. 

B saRJIJ)treHne nepnofi r.nrum o6~aDTC.!l RHHeMaTINeCRHe oco6eH

HOCTl!! peaRitilfi C HaJieT8.llutmm .n:elTpOHElMl!! / 3,II/. Ilpn 8TOM, B tJ8CTHOC

Tll, OTMe'lfaeTC.!I, tJTO npn 06H'<JHOtt.nocTaHOBKe 9RCnepHMeHTa noTepll co-

6HTmi p68RitJ!l!! d.p-. PPi\ ,n:oCTl!!r8.il'l' 30-40 %, Tor.n:a RaR npHMeHeHHaJI HaMl'I 

MeTO,nHRa 06.nytreHM IlOSBOJIJieT YMeHI,IDR'l'I> 3TO 'lfllCJIO ,no I-2 %. !3TOT 

~aRT roJJIDCTpnpyeTCH_HarJI.a;IJ;HHMll ,n:e:arpa.MM&m, KS ROTOpHX B:imHO, 'lf'l'O 

n C.ny'lfae nytJOR .n:elTpOHOB-MmneHI, 82 /B OrJIHq~~ OT c.nyqaJI nytJOK npOTO

HOB-Mmnem,. ~/ peruunm RBaseynpyroro pn-pacceHHHH H nepe3apJJ,1Ut:e: TaR. 

xe xopomo BH,IleJIJDJTCH, RaK K pearunm RBaseynpyroro pp - pacceHHHH. 

BTOpaJI rJiaBa.nocl!RIJleHa RCCJie,n:onrunm BOSMOllHOro BRJia,na HS06ap

HlU'. cocTOHHd B .n:~:tt'l'poH-npoTo~e B.sam.io.1telcTBHH. B n. 2.I np:imo,nHT

cH OCHOBHHe ~HSJl'leCRHe xapaxTepHC'l'BRH smpa .1telTepHS: H TeopeTJl118CRHe 
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onemtl'I B03MOmtol npm.tec:a A!:!,./1236/ - ROnqiHcypanmi K OCHOBHOMY COCTO

RHHD .n:ei!TpoHa, KOTOJl,le .n:aDT ,ltlIJI BepOllTHOCTH PlM)~l,5 %. /HeBosuox

HOCTI> CY1119CTBOB8HM TOJIJ:KO O,llHOI JI9068JlH ~98 o6ycJIOBJieHa paBeHCT

BOM HYJiil H30Tpon:nec1wro cnmi:a .n:elTpoHa/ • Ilp:acyTCTBHe HYKJIOHHBX H90-

6ap B .n:ei!TpOHe MOl:eT nprumHTiiCS B Bl'l;lle Ha6Jm,JtaeMHx eqq,eRTOB B onpe

,JteJieHimx .a;nepHHx peaR!llUDC oco6eHHO Tor.n:a, xor.11a BHCORO&HeprFIHas 

na.namas 'IJ8CT:e:nB B38l!l?dO,JtelcTBJeT TCIJil,RO C O,llHOI JIS BJIJ)TYSJll,HBX JI90-

6ap, a noaTOMY BTOpa.Jl 6y.n:eT ~BHraTbCSl npaKTHll6CKH B TOM 1:e Hanpa»

JieHlm, 'ITO H .no coy.n:apeHM. Tor.n:a B paMKax npocToro m.myJ11,CHoro 

npE6JIHJr.:eHRli c.ne,nyeT 01::n;nan. nOJll!JleHM 1::.- cneRT8TOpOB, ROTOpie ,B 

'18CTHOCTP!, ,llOJilitHll BHJieT8Tl, B 38,llHl)J) nOJI3"cqiepy B Cl'.CTeMe noROH ,nel

TPOHa / cl- CP!CTeMe/. 

~H3H'IJeCRd 8H8JIH3 excnep:HMeHTEIJll,HHX pe3YJI1,T8TOB npOBO,lll'tlCH 

HS CTaTRCTJ!Re OROJIO 50000 ciloTorpacild /13
/ • IJpH 8TOM HCCJie,llOB8JIHCl, 

cJie,nynuMe peamum: 

~ p - p 'J\ + h.\'\,. 

d p ·➔ ppn,.no 

clp - PPP'J\-

84 ' 

122, 

82. 

/II 

/2/ 

/3/ 

3,nec1, y:itasaHH Taue UC.la Co6HTd, y XOTOpHX ri>l -CJICTeMB. 6W1a 

JICnY111eHa nasa.n B d: ..;.CllCTeMe. Ilocxo.m.ey npx Hamel &HeprHll ce11eHU o6-

pasoBSHJUI .n;Byx -n.- MeSOHOB o,rem, Ma.Iii /Hanpmiep, (5'~p ➔ ppp'l\-S\O) ~ 
5 MR6H/, TO Mil npeHe6peraeM ll BOSMOlU!HM BMa,llOM B R8H8.IH /I/ JI /2/, 
Ce'IJeHl'tli ROTOPHX COC'l'8BJUIDT 19 JI 12 MCSH COOTBeTCT!leHHO. BoSMOl:Hlle 

nponeccu, ROTOpHe COOTB8TCT!IYDT peaRIUrJD,1 /I/ - /3/, !IRJill'IJQQIIJIM b.~

ROMilOHeHTY .n:elTpOHa, DORasami HS pJIC. I. Ilpe,n;CT8llJI8HHBe ,llJISrpaMMH 
no.rm 

OTJ)aaaDT TOT qlSKT, 'IJTO DPH Hamel 8Hepru /Ee~ = 3310 MeB B Citlf 

npoTOH - .n:ei!TpOH / MB He 1401:eM H86Jil)Jt8Tl, o6en b. J:3 rRIIOTR'l8CROro 

b. D, - COCTOBBM B .n:elTpoHe Ha MaCCOBOI nOBepXHOCTH. Ha PHC. 2 

nOR898H8 38BHCIDl!OCT!, DHOH-BYRJIOHHJiX uacc OT yrJia BHJleTa DHOH-HYUOH 

6 

I, 

t P ,r+ n n 
I 

I 
I 

I 

·t•1 IA- p 

a) 

n ,f p p 
I 

I 
I 

A0 IIA+ IP 

b) 

p 1( p p 
I 

I 
I 

I 

b.0 116+ 

c) 

p 

PJ,10 • l , .TI.RarpaMMli, BRJIPJtJaJOml:!e pa3JIH'IJHHe b.b.- KOMilcjHeHTll B 

,neiiTpOHe: a). D)' C) OilUCIIBaIOT peamurn /1/ ,/2/ ,/S/ 
COOTB9TCTB6HHO, 

·J .. : . . .... . . . .... . 
CO 1.22 

L 
1.18r . ::: .. :;i1i~=1· 

~ • . . . •. . . . .. , .... ,.~. ·--=··· • •• • : •••••••• ~ ... , ••••• ,1 
L u, • •••• ._ • -..•~~•"'••••,._ •• ,i •• • : •• •. •:·:-,:~-: •.·:•:•~•.! 

:-.:-:i: :.·. ~··· =:: : : ~·:: •• •::::·. 
nor • • • • • • :.... • •••• •• • • • •• .. ·=· 

• _ _.I.__ -'- ...1...~-~~~ 

- I -.8 -.6 -.4 -.2 0 

case 
NII 

h;c. 2. I'acnpe,IleJieHHe acWieKTJmHHX Mace Mil)l B 3aBHCHMOCTH OT 

c..o~ 011,-i B CHCTeMe IlOKOH .neiiTpOHa. 
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KOM6mramn1 /wm e.o:-, e TIN 4 0 I B CHCTeMe IlOKO.II .neliTpOHa ]J)IH ::scex 

Tpex peamu!ii. Co6IITWI B Kamure /3/ npe.ncTaBJieHH TOJII,Ko KOM6mmrmeii 

npCTOHa-cnei,Ta':.'o_ra C llHOHOM, llOCJ{OJll,Icy' ]J)I.II ,ItByx .ItPYI'HX llpOTOHOB 

c..c~ 1.\\p > 0 • Pacnpe,lleJiemie nuoH-HyMOHHHX Mace o6HapymmaeT MaK

CllMYM C IDIIJlllHOil ,6.nH8KOi1 K o:umaeMoil ]J)IH A /I236/. HO C.ItBHHyTOil B 

CTOpOHy_ Melffil1IlX 3HatJemm Ha BeJI:W:Umy OKOJIO IOO MaB. 

CJie.lJYeT TaY.llW OTMeTHTL. 'ITO cymeCTBOBaHHe Ao.- KOMIIOHeHTH B 

,neiiTpoHe Be.neT R onpe.ne.neHHHM 11:aoxomi:qecxHJt .cooTHomemuIM Mew- pas

Jllf!Hl1Ml'l 3aJ).!lJlCEHMH COCTO.IIHHRMH, KOTOpHe MOryT 6HTI, npoBepeHH 6.naro

,It8p.lI oco6eHHocTJTh' Hamero aRcnepHMeHTa. 

CorJiaCHO ,ItHarpaMMaM, IlORa3aHHHM Ha puc. I, M1i MOlKeM H86.nlll,It8TI, 

b,- cneRTeT~,;Jll na o6eux B03MOlKHHX .neilxpoHHHX ROHllllU'YPartllH: 

~++ ~ - ..; Ram!Jl /I/, b.+ A0 - KaH8Jill /2/ n /3/. 
IIpe,ItllOJiarrur, 'ITO BCe Ha6JIIIJJlaeme lllfOH-HyMOHHHe ROM6mramm, 

HCllymemme Hasa.n B d- - CHCTeMe, CB.II3aHH C paClla,ItOM A- cneKTaTopa, 

MOJKHo np0Bepnx1, ,103a CJIC.lJY!l!lllX npe.ztcxasamm: 

I. ~ ++ ~ - H t::,.+ b,. 
0 

- KOHqlHrYpamm ,ItOJilOlH 6HTL npe.ztCTal3JieHH 

B .neiiTpOHe C 0,ItlllHlKOBOll BepOJITHOCTI:>D, ll08TOMY OTHomeHlfe 'IHCJia OTMe

'IeHHHX C06HTlni ]J)IH RaHBJia /I/ K COOTBeTCTBYDlJleMy 'IllCJiy C06HTm! TRila 

/2/ n R\. lB) .ItOJOOIO 6HTI:> paBHo I. 

2. UTHcmeHHe BepoJITHOCTn pacna.na b O Ha sapsmeHHHe B HeitTpa.nI,

HHe tJaCTirr\ll .ztOJilKHO COCTal3JI.IITI,: 

R:i.~) = A°·..., ptr / A7 .... ~'l\C) = o,5. 

-8KcnepmtieHTaJII,Hlle OTHOmeHWI paBHH COOTB8TCTB8HHO: 

Q.1lll>)=N(i)/l.N~)+}Jl?>)1 :=. 0,41 .:!: 0,05, 

R~l~'l = ~l=> ') / Nl2... 'l _ 0,67 .:!: 0,10. 
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BJmHO, 'ITO BeJill'IIDJa °'-103) 8HatJHTeJIJ,HO OTJIH'IaeTCJi OT o:arn.nae

Mott, TOr.zta RaK R1.,lB) _corJiacyeTCJi C TeopeTHtJec1rnM 8H8tJeHHeM. O,n

HaRO paBeHCTBO R1.$) = O ,5 Truate m.1eeT Mee To n B CJIYtiae, eCJin mw

HH pO,ll;MHCI, B pesyJII,T8Te npm,wro. o6~a80BaHll.lI b. H 6wrn: CKOM6HHH

p0Ba.HH CJiytJ8llHO C HyKJIOHaMH-Cil8RTaTOpaMlf. Ilpn 8TOM ]J)I.II BeJIH'Jl!Hl,l 

~, 6y,neM HMeTI, tl, = 0,33, 'ITO.- O'I8Bll;ItHO, H8XO,ll;HTCJi B Jiyqmell 

corJiacm: c aitcnepMMeHTaJII,HHM sHatteHlfeM. 

IlOJiy'IeHHHe pe8yJII,TaTH YK88BB8DT Ha TO, 'ITO (lOJII,mmICTBO nc

nymeHHHX Ha8a,It IlHOH-HyKJIOHHSX CllCTeM MDJteT 6HTJ, o6ycJIOBJieHO CJIY

'IaitHOit ROppeJiaIUieff lllfOHa C HyKJIOHO~CileKT8TOpm.1. qT06H npoBepHT:E, 

8'cy BOSMOmIOCTI, ,no MeTO,D;y MOHTe-KapJIO 6wm pa:mrpaHH COOHTM Ha 

OCHOBe HMIIYJII,CHl-lX n yrJIOBHX pacnpe,neJiemttt ;l!)I.II IlUOHOB HS pp -

BSam.10,neitCTBHH ll HyKJIOHOB-Cil8RT8TOPOB HS K8H8Jla /3/ . • Ilpn 8TOM 

cneKTp 8(Pl)BKTlIBHHX Ma.CC, yrJIOBHe H m.myJII,CHHe pacnpe,ne.neHHJI oxa-

88JIHCI, 6JIM3Rm.m K 8KCilepHMeHT8JII,HHM. 0THOllleHne H8Sa,It-Bilepe.n 

]J)IJI reHepnpoBaHHHx co6HTmi COCTSBZJIO 0,I25, Tor,na K8K B CJIY

tJae K8HaJl8 /8/ BTa BeJIH'Imra OK8SSJI8CI, paBHOfi: O,I6 ± 0,02. 

CoBOKynHOCT:E, nepe'IllCJieHHHX BHme qlB.RTOB llOSBOJIJieT 98RJID'JHTJ,, 

'ITO TOJII,KO MaJiaa -qacTJ, ncnymeHHHx aaaa.n l\N - cncTeM MOJteT 6HTL 

o6yCJio:BJieHa cymecTBOBaHHeM rmtoTeTiNec1toro ~ ~ - cocTOJIHM B 

.ne.ttTpOHe. Ilpn 8TOM HYXHO no,n-qepruryTE>, qTo eCJIR IlHOH-HyRJIOHHHe . . 

CHCTeMH Ilp0ll80IDJIH B pesyJII,TaTe pacna.na C::i., TO CJie,nyeT OEimST:E, 

Cm.lMeTpH'IHOro yrJIOBOro pacnpe,lleJieH:wI IlpOTOHOB B CllCTeae IlORO.II 

no OTHomemm K HallpaB.JieHlm I:::,. B a- CHCTeMe. Ha pHC. 3 IlOR88aHH 

8KCilepm.teHTaJlI,HHe pesyJII,T8'l'H ,nJUI peaiunrli /I/ H /3/. Ha oc

HOBaHHll npe.ncTaBJieHHoro yrJioBoro pacnpe.ne..ii:eHM c npm!JleqeHHeM 

Tpe6oBaHM cIDAMeTpHH BepXHd npe)leJI ceqeHim Ha6Jm,n:eH:wr b. - cneK

TaTopoB C ytreTOM :sepOJITHOCTII n: KCttyCRB.HWI Bilepe,n B cJ..- CKCTeMe 

/~KT;P 2i c·ocTSBlllll 210 t. 50 111t6H • .lulH onpe.JleJieHKII Bep:mero npe,lle-
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Jia BepOSITHCCTll llaMTll ,tteflTpOH B t:J::,.- COCTOJ!HID[ HCilOJII,30BaJIHCI, TWI&-
• J. 

RO co6HTVJI :irn peamnm pt\ ➔ p-n; h.'t\.. Ilpll 8TOM npe,ItllOJiaraJIOCI,, 'l'TO 

ce'Iemrn pt:,. - B3aHMo,tteflCTBM BHe MaCCOBOli IlOBepXHOCTlI 3RBRBaJieHT

HO COOTD8TCTD;\'lJlll8My cetJemm p,J - BS8:HMO,tteffCTBM. l{;a Truate npeHeCS

peraJill s®eKTaMH, CBSI3aHHHMH C pa3H~efl ~opM~aKT0p0B ,tteflTpOHa. 

· B aToM CJiyqae OTHomemrn P=~t._pt\-.r-lNb.<:.1/6{?~ .... ?r'll)cnyDT o~eH

K0:11 C!;D, - npmAecn B ,tteflTpOHe. Will IlOJIY'l'Y.mI .It1IS1 BepOHTHOCTH p = 
/0. 8 t. (! ,3/ % - C yqeTOM BTopofl B03MOEHOil RO~Hrypaltlm. 

lfa ,ttpyrmc: pa60T CJie,eyeT OTM8Tl!TI, pesyJILTaTH XopHa lI ,np. /I4(, 
ROTOJ)lle llC'.JIY'l'Wlll P=/C,7 t 0,l/ %,H pa60TY BpaYffa n ,ttp. /l5/, RO

TCJ)lle no.ny,mJIH P~ 16 %. B IlOCJie.I(H0M CJiyqae K B03MOllHHM t1 ll3 ~~ -

COCTOJIHWI lpaRT:l:l'l'eCRll Ilp:l:l'l'HCJIJD.lllCI, BCe l'UJ- CllCT0Mll, ncnyinemme 

llO.ll yrJiar.ur t.o':)(i\>4< 0,75. 

CJie.nyiomnlt BOilpoc, 3aTpOHyTHfl BO BTopoff rJI8Be, CBH38H C o~eH~ 

ROH BIUI8,lla npo1.1eicy-TO'IHOro ll306apHoro COCTOJIHWI B M8X8Hll3M pe~mi: 

nepesapimRll /IG/ K8K O.IUJOil HS B03MOl!tHOCTeff 06'bJICHeHwr BllCOKOllM

ny.m,cHOli tJacTn cneKTpa HYMOHOB-ClleRTaTopoB. 

.IJ.eno B TOM, 'ITO mmyJIJ,cHoe pacnpe.neneane cneRTaTopoB xopomo 

OllHCHBaeTCH C IlOMOilll>IO .nefiTpOHHOff BQIIHOBOff ipymanm .It1ISI HMIIYJil,COB 

P:,,<- 200 MaB/c. 0.1tHaKo ;II.JI.ff P~> 200 MaB/c na6Jm.naeTca npeBllmeHne 

8RCilepm,1eHT8Jil,HHX 3Haqemrll H8,ll pactJeTHHMH, KOTOpoe oco6eHHO 3Ha

'IRT8Jll,HO B CJIY'l'ae peam~:im c nepesapsnu<olt: 19 % co6NTHlt _OT o6mero 

'l'HCJia /no cpaBHemm c 8 % ;II,JIH npHMoro pa3BMa/. 

Ha pnc. 4 npe,llCTaBJieHa .llBYMepmUI .nnarpaMMa, Ha KOTOpOH HaHe

ceHH yrOJI pacceJIHHOro HeffTpoHa B 3aBHCHMOCTll OT llMilyJIJ,COB o6onx 

npOTOHOB. HcHo BimHO ,llBe o6JiaCTll, sacenemme co6NT.11.RMH: O,llHa co

OTB0TCTBY8T MaJINM m..my.m,caM cneRtaTapoB, .npyraa - RmieMaTHKe KBa

snynpyroro pacceHHHH npoToHa Ha HYKJIOHe .neffTpoaa. 

.. Co6NTRll c m,myJIJ,CaMll cneRTaTopa,MeHI,mID.IH '1'8M 200 MaB/c, cor-
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npOTOHOB. CTIJicnmaa JIHHHH CCOTBeTCTByeT mrneMaTHKe ynpy
roro ,J}J - paccemm.a: , · nyHRTnpm:e - To lite c yqeToM 
JJ:BHllteHJJ/1 •PepMll. 
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nacyDTCH C npeAITOR0~8HY,8M O TOM,qTo npOY,CXOAYiT OAHOKpaTHOe paccea

Hlle. Co6HTM c P~·> 200 MaB/c /8 % OT o6mero 'IHCna/, KOTOpHe ne

lltaT HIDKe npm,1on, COOTB8TCTBYJOT, B qacTHOCTU, ,n;ByRpaTHOMY pacce.mrmq, 

llOCROJll,RY npn ~llKCHPOBaJIHOM yrne 6HCTPOH qacTunH HaH60J1ee BepoJIT

HHi1 HMnym,c, nepe,n;aBaeMHii B .n;ByxpaTHOM CTQJIRHOB8Hlill, paBeH llOJIOBH

He n:,mym,ca tJ:aCTunH, yqacTByiomeii B o,n;HoxpaTHOM pacceamm. 

lJ.ruI co6HTmi, neJKamruc BHme yxasaHHoii npRMoii /I9 % OT o6mero 

'IllCna/, o~eHRBMCJI BKJIM npoMelK:yTO'IHOro H306apHoro COCTORHM. IlpH 

BTOM BHtJ:ncnSIJia'cr, Macca X - qacTnnu,yqacTBYJOllle:li B peaxqim \:)N ➔')(.r\.. 
01<a38JIOCI,, 'ITO npeo6nMaJOT l.!aCCH 60J1ee BHCORHe, 'leM MaCCa ~OHa. 

Ha OCHOBe aHamrna m.mym.cmi:x H yrnoBHX pacnpe,n;MeHd npoTOHOB C 

y'IeTor1. BJHIBHM ~IDJteHIDI ~epMH MOlltHO npe~OJ1oi1mTr,, 'ITO t?acn OTMe

tJ:eHHHX co6HTml: /oKono llOJIOBHHH/ CM3aHa c poJJr,neHHeM npoMelK:yTO'IHOff 

n306apu ~ 33 • 

3,n;ecr, cne,nyeT TaKllte OTM8THT!, H ,n;pyryio BOSMOliHOCTI, o6~JICHe

HIIR '.'XBOCTa" m,myJI1>CHOro pacnpe,n;MeHPJI CIIeKTaTopoB, CM3aHIIyl) C 

cymeCTBOBamrnM BHPTYMbHoro \NNi\'> cocTOJIHIIR ,n;eiiTpoHa /I?/. 3ToT 

pe3ynr,TaT ~eTCJI cne,n;CTBHeM aH8JIH3a ,n;narpaMMH lly-JJ.oy H yrnOBHX 

pacnpeAeneHH8 Oonee MeAneHHoro H3 ABYX ayxnoHOB /aecnexraropoB/ 

B HX CIUL. 

B TpeTr,eii rnaBe o6cyJJr,naBJTCJI BOllJX)~H, CMSaHHHe c ,n;eTMI,HHM 

HCCne,n;OBaHll8M xapaKTepHHX KOppeJIJiqHff B pea~H IIpiIMoro pa9B8Jla· 

,n;eiiTpOHa,c ~em.ID BHJ!CH8HIIR MexaHHSM8. BTOro npo~ecca. B TeOpHH 

Jm8PHNX peaK~mi paSB8JI ,n;eiTpoHa OTHOCHTCH K llpBM!iM JmepHHM IIpo~ec

car.1, B KOTOp!:lX BHeprM, BHeCeHHaH Ha.JleTaDmea qaCTJllleff B JmPO, IIe

pe,n;aeTCH 0,ll;HOMY HS ~OHOB. B o6meM,.n:nH OIIHCaHM llpmlHX JmepBllx 

IIpo~eccoB·cymecTBYDT TOJll'>KO IIpH6nlllleHHHe M8TO,Itli, C llOMOl!lE>D ROTOp!:lX 

npoMeMa MHOrHX TM lpaRTlf'J8CRH CBO,ltllTC.S:_ R. paCCMOTpeHm:> B3aHMO,n;el

CTBRfl .ltBYX TM. OcHOBll Teop:im llpJiMOro Bsam.10,n;effcTBHH qaCTJlll C Jm-
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paMl:I ll3JIOllteHH B II. 3.I 3TOH rnaBH. 3,n;ecr, llte ,n;aeTcJI KpaTKirii o6sop 

_OCHOBHHX 3KCllepHMeHTOB, KaqeCTB8HHO IIO.JtTBepJJr,naromruc MO,lJ;eJII, npm,,oro 

Bsamio.n:eiiCTBM. 

EOJll'>maH 'IaCTI, pactJ:eTOB B Teopim pe~ IIpH BHCORJDC BHeprn

mr llpOBO,n;HTCJI B HMIIyJI1>CHOM IIpH6nmteHIIH, c llOMOmr,D MO.JJ;Mll rnay6epa, 

a TaroKe C HCllOJll'>SOBa.HlleM KOHKpeTHHX~effHMa.HOBCRmc .n:narpaMM. Ilpl! 

3TOM, D t?aCTHOCTH, o,nmaeTCJI / 8/, 'ITO TIOJIDCHM ,n;narpaMMa ,nomma 

.lt8.BaTI, OCHOBHOii BKJIM B IIMHYD aMJIJllITY,ny peax~ID{ KBa.Seyllpyroro 

BH6HBaHM B o6naCTH MaJIWC-nepe.n:aHHHX HMIIyJll,COB <\ OT Jmpa-MmueHll 

It OCTaTOqHOMY .!UtPY, a l'IM8HHO, B o6naCTH <\,!: C\Q,. r.n:e_ t\o- llOROllte

HHe llMIOCa • .lvIJI 3RCnepHM8HTaR!,HOH Il;l{8HTillp~Ra~HH llOJIDCHoro Mexa

HHSl,'.a HMeiOTCJI TeopeTw.ecrui:e IIpe,n;CRaSaHHH, JIBJ!JI!OlllH8CJI B TO lite Bpe

MJI KPHTepH!IMH IIPHM8HHMOCTH IIMDCHOI .ltlmI'paMMH. U.JtHHM HS TaKHX 

RpHTepHeB,BeC~Ma o6mero xapaxTepa, KOTOJ)Hff He SaBHCHT OT ROHKP8T

Horo mma a!.ulJIHTY.n: BHpTYaJI1>HHX npo~eCCOB, JIBJJJieTCJI RPHTepllii Tpeii

MaHa..JIHra. OH Tpe6yeT 11soTpOIIHoro pacnpe.n;MeH:w.r no yrny /TpefiMaHa 

-Hnra/ Mellr,ny llJIOCKOCT.m.m pa3JieTa tJ:aCT~ B BeprnHHax llOJIDCHOii .n:na

rpar,!MH. B saKJI10tJ:8HHe II. 3.I l!SJiaraDTCJI OCHOBHHe 11epm MO.JJ;Mll 1'.Jra-

y6epa /?/. , 

B II. 3.2 .n:aeTCJI o6sop CYJllSCTBYDJIWC 3RCll8PHM8HT8JJI,HHX .ltaHHHX 

no peamtRRM_RBaseynpyroro BH6HBaHWI. K HHM OTHOCHTCH cepIDI pa60T 

Ha Jierxmc Jmpax, B TOM tJHCJie ~ Ha .n:eitTePlill · /I3/, mmanHeHHM 

M8TO.JtHROll CB8TOCHJI1>HOro Cll8RTpOM8Tpa MT::Jl:I B llyqKe l\- - MeSOHOB. 

B BTIDC pa6oTax, B 11aCTHOCTn, 6an:H nOJZyqeHH pacnpe.n;Memm no yrny 

TpeliMaHa-HHra ,nnJI nyx WIH Tpex .n:11anasOHOB no 1y • Ha OCHOBaHllll . 

COBOK,YIIHOCTll .Jta.HHHX SBTOJ)H DPHXO.JtJIT K SaKJii>T:ISHHD, tJTO B IIpoztec

cax RBa3HyDpyroro BH6:imrumJI B oOJiaCTli <\i :!: 80 tisB/c OCHOBHOff 

BKJIM B aMIJJI:HTy,n;y peaKitHH .n:aeT llOJmCHaH .1tnarpaw.1a, npnqeM B cny-

11ae pe~ Ha .1teiiTepID1: 3Ta o6nacTr,, IIO-BlmHMOMY, pacm11paerca. 
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B sToM JKe naparpac(le npimO.ItJlTCJl n~emme HaMH pa.Hee ,naHim/6,I~/, 

CBH.zt8TeJI!,CTByromHe B llOJll,SY .ItOCTaTO'lliO CWI!,HOil saBHCl'!MOCTH acHMMeT

p:tm B pacnpe,ne.neHHH no yrJIY TpeilMaHa-HHra B pe~Hll cl (P, \=)n.)? 

OT HMflYJII,Ca cneKTaTopa. 

PesyJibTaTll .zt8J11,Hefhnero HCCJie.ztoBaHHJl xapaKTepHHX KoppeJim.t:trlt 

B peamnrn npHMoro pasBaJia npH M8JIHX nepe.ztaHHHX liMIIYJibcax /ZO/ us

J1ara10Tc.FI B n. 3.3. Ilpn aHMll38 61mo ncnOJ11,30BaHO 13455 co6HTHii; 

H3 ROTOpHx 7550 6WI:t'l H.It8HT:t1tlnmHpOBaHH RaK ~fl~"-~\".)? H 5905 RaK 

cl?:..,. \).,.h.? , r.ne IDI.IteKc S OTHocnTc.FI K eyMoey-cneKTaTopy • 

.Il,JuI H3MeqeHHJl 60Jiee ,neTMbHOH HHqlOpMaxurn O MexaHll3Me np.FI-

· MOro pa3BaJia .zteHTpoHa B nepByro oqepe.JU, paCCMB.TPHBaJiaCb o6JiaCTb 

MaJillX :t'lMilYJibCOB cneKTaTOPOB :t'l MaJillX nepe.zta'I KBa.ztpaTa 4 - :llMilyJ11,ca 

/t1/ OT HYKJIOHa C HMI1yJ11,COM "p~:: ~,-. /W..J,_\) 1a_ R 6HCTPOMY HYK

JIOHY B Jia6opaTOpHOH CllCTeMe KOOp,nHHaT, r.n:e ?J. - HMIIYJII,C na.na

Kl!llero .ztefiTpoHa. 

Ha p11c. 5 noKa3aH XO.It aCHMMeTpHH B pacnpe,neJieHHJlX no YrJIY 

1'pefiMaHa-,flHra B 3aB:t'!CHMOCTH OT HMilyJibCa cneKTaTOpa ,nR.FI o6JiaCTeH 

\'c,\ 4. O,I /rsB/c2 , \-\:, \ '> · O,I /raB/c2 H 6es orpamrqemm 

no t 1 • BH.ItHO, tJTO HaH60Jiee sHaqwreRDHoe nsMeHeHHe acHMMeTpHH 

CB.FI3aHO c o6JiaCTbD M8JIUX nepe,naq H MaJIHX HMIIyJibCOB cneKTaTopa 

P ~ ~ 150 MaB/c, r.zte MM BKJia.zt nepepacce.FIHH.FI. 

C ~eJibID 06~.FICHeHH.FI n~eHHHX pesyJ11,TaTOB 6WIH npoBe.n:eHH 

pacqeTll np:t'l noMom:tl reHepa~:t'l no MeTO.ztY f,;OHTe-Kap.lIO C yqeTOM q1ep1.rn

.ItBIDKemm:. Ilp:t'l STOM HCnqm,soBMllCb SJ<CnepnMeHTMbHHe ,naHHHe no .ItlltP

qiepe~:t'!MbHOMY ceqeHmo pp - pacce.FIHH.FI, a TaKJKe H yrJioBoe pacnpe,ne

Jiemrn cneRT8TOpOB B ID.lllYJll,CHOM npH6JillllteHlrn. 

PacqeTli He npimeJill K CROJl1,RO-HH6y,nb 38M8THOH 8CllMMeTpHu, HO 

YR838JIU Ha PJm oco6eHHOCTeil. 

TaR,npe.ztcTaMeHHM Ha pl!C, 6 pac'leTH8.FI RpHBM A /Hoptrnpo-
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3rumcmwcT1> acnMMeTpll:t'l B pacnpe,neJieHimx no 2rJiy Tpeii1via

Ha-IiHra JI.JIJl \t,\ <- C,I/rsB/c;2 ,\t,\?0,I/rsB/c/ H 6es oT6o
pa not,. 

oN 
•P, 

6//0 

.. 
XJO 

,,,-· ... 
' ' ' ' 

A ' ' \/ \ 

' ' ' ' ' ' ' ' ' I ,, 

/./•2691{) 
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Pnc. 6. Pacnpe.zteJieHue no nonepeqHHM m.myJl1>caM eyKJioHoB /6es cneK

TaTopa/ v.s peaKI,\HH cl.p ... pp~. KpimM A - pacqeT 6es yqeTa 

cpopiupaxropa .zteHTpoHa, E - pasmma MeJK.ItY pacqeTHHM /A/ n. 

8KCnep,11v:eHTaJll,HHM pacnpe.zteJieHUJlMli, B - 8IWnepHMeHT8Jl1,HHH 

cneRTP Y.MnyJl1>ccB JI.JIJl ynpyroro pacce.FIHM, r - pacqeT no 
MO.IteJill I'Jiay6epa. 
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BaHHM Ha 'IaCTL aKcnepm.1eHTam,Horo pacnpe,ne.nemm Pt'> O ,4 raB/c none
petfHHx m.llly./Il,COB HYMOHOB - necneKTaTopoB/,nocTaTO'IHO xopomo OllllCHBa
eT 3l{CllepllMeHTaJIJ,HHH cneKTp npll 60./Il,llillX P 1:. .Ha 3TOM lit~ pncy1rne llpll
Be,neHO 3KCllepID.!eHTaJII,HOe _Pacnpe,ne.neHlle nonepe'IHHX m.llly./Il,COB ;IJ,JI.fi yn
pyroro p cl-pacceamm npn: I, 7 raB/c /Kp1maa B/. Bn;nHo, 'ITO paamma 
Me)K,UY pac'IeTHHM ll 3KCllepn:MeHTaJIJ,HHM cneKTpaMll ,I(JIJI pearuurn cl.p ➔ ppn. 
/KpY.BM E/ 6Jill3KB. no cpopMe K npe,nJI.n:Y'UleMY pacnpe,neJieHm>.ROJiwrncTBeH
HM oneHKa OTHOmeHllfi Ce'IeHllfi peaKUim llpHMOro pa3BaJia K CYNfMe YKaaaH
Horo ll ynpyroro ceqeHmt ,naeT 0,76 !. 0,02,Tor,na KaK ;IJ.Jifi OTHomeHmt 
IIJioma,neii aKcnepHMeHTaJILHoro n pac'IeTHoro pacnpe,neJieHmt m.1eeM 0,77± 
0,02. 

IlOJIY1:IeHmte pe3yJILTaTU Haxo,nfiTCfi B COOTB8TCTBIDI C npe,nCTaBJieHII-
fiMll MO,IJ;eJill I'Jiay6epa /7 /. llOCKOJILRY B ee paMitax llpll 60.JILmllX nepe,na
'Iax ceqeHne pea~:im pa3B8Jia OIIllCHBa8TCSI npoCTO CYMMOH Ce'IeHUH ynpy
rux pn.- n pp-pacceHHmi,KOTOpHe 6Jill3RH Mel!,ey co6ott.8TOT cpaitT, B 
qacTHOCTll, o6oCHOBHBaeT npUHHTyD HOPMllpOBKy. 

B Ka'IeCTBe cJie.nynmero mara B nporpaMMe reHepaIUl:n 61i.lia ucnOJIL
aoBaHa rJiay6epoBCKaJI <JJOPMYJia ,nJIJI .nMlPI>epeHIUiam,Horo ceqeHM pea~ 
llpfiMOro paaBaJia, Bll'IllCJieHHM B llpll6JIIDlteHllll llOJIHOTll ll 6e3 J'I8Ta ne
pepacceHHllfi. B peayJILTaTe 61lJio llOJIY'IeHo Ka'IeCTBeHHoe corJiacne c 
Ha6.nio".naeMHM XO,IJ;OM acm.1MeTpHH llPll Ma.nHX \t,\ /cIIJIOWHafi .nmrna Ha p:irn.5/ 
u pacnpe,neJieHneM nonepe'IHHX m.myJILcOB /pnc.6, Itp:imaa r/. 

TaRllM o6pa30M, B paMKaX MO,I(eJIII I'Jiay6epa llpll ,I(OBOJILHO 60.nLmHX 
ynpomeHIIJIX y,naJIOCL onucaTL ocHOBHHe 'Iepru Ha6m:>,naeMoil Itopp~.H 
xapaKTepHRx IIJIOCKOCTeil B peaKIUlli llJ)HMOro paaBaJia ,neilTpOHa. 

B 3aKJIJO'I8Hllli nepe'IllCJieHH OCHOBHHe pe3yJU,TaTH ,nnccepTa~: 
I. IlpoBe,neHH TPll 3KCll03mnra IOO-CaHTHlietpO!OU BOAOPOAHOlt 

xawepu B ny1me ABlt:rposoi /J,JJ .:!: 0,08/; r:ili;c.--
!IonyqeHo 176000 q>OTOrpa.g>HB. 

2. BBe,neH B CllCTeMaTll'I8CeyD aitcn.nyaTamm .PHJl nporpaMM ll3 
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o6mero ROMIIJie:i:ca llporpaMM o6pa60TKll !pllJibMOBOil ~q>OpMa~ll CO 100-CaH
THLIBTpOBOlt KaJ.!epu.!IpOABnaHa LIBTO,l{ll4BCKaJI paOo:ra no 'Hccne,l{OBaHllD 
:roqnoc:relt naMepeHnlt n BupaoorKe xp:11:repneB HABHTnq>nKan:1111. ~eTanhHO 
paccuo:rpeHH npenMymecrBa npnueHeHHOlt MBTOAHKH oOnyqeHna no cpaB
HBHHD C Tp8,ll;llUHOHHOH noCTa!IOBKOlt 3KCnepnMBHTa. 

3. C l(eJILIO Ol(eHKll B03MOlKHOil np:m.1ecll b.b./1236/ - ROH/{mrypa-=
n:im B OCHCBHOe COCTOfiHHe ,neilTpOHa HCCJie,IJ;oBaHH CBOiiCTBa l\N - C!ICTeM 
B pea~ c.\p .... :>>-i'l\, IlpH 3TOM llCnOJIL30BaHll H30TOilli'l8CKll8 COOTHome
Hllfi ll pacqeru no MeTo,ny MoHTe-RapJio. 

4. IlQJIY'IeHHafi oneHRa· BepXHett rpaHHnll p~~') COCT8BHJia /0,8 ± 
0,3/ % . .UeTMI,HO pacCMOTpeHH ,npyrne llCTO'IHllKll, ROTOpHe MOryT ,naTL 
BM8,n B ll3J'Ia8MHH a®eitT. 

5. Ha OCHOBe aHaJill3a cneKTpa a®eKTE:BHHX Mace, HMnyJILCHHX n: 
yrJIOBHX pacnpe,neJieHd llOKa3aHo, 'ITO 'IaCTL C06HTmi C 60.lILIDllMH llMllYJIL
CaMll npoTOHOB-Cll8RTaTOPOB B peaK~ll nepeaapHJlRH dp _,. pp11. MOllteT 6llTL 
cna:aaHa c o6paaOBaHIIeM npoMe3tYTO'IHOrO ~ 33 -COCTOHHHH. 

6. Ha Oonbmelt CTaTHCTllKe npo,nOJIXeHO H3J'IeHHe o6HapYlKBHHOfI H8MH 
CllJibHOfI KO,PP8.1IfinHII xapaKTepHllX IlJIOCROCTeff B pe~ npHMoro pa3BaJia 
,neiiTpOHa npu MaJillX nepe,naHHHX lIMllYJILCax. 

7. IlOJIY'I8HO KB.'I8CTBeHHoe corJiaCHe Ha6JID,ll;aeMoro xo,na acHMMeT
Pirn B pacnpe,neJreHllfiX no yrJiy TpeffMB.Ha-RHra H cneRTpa nonepe'IHHX HM

nyJILcoB HYKJIOHOB /:HecneK:raropoB / C pac'IeTaMH B paMRax npOCTOif Mo,ne
JIH I'Jiay6epa. 

.Il.n:ccepTan:im HallHCaHa Ha OCHOBe pa60T,pe3yJU,TaTll KOTOpllx ,I(OMa-
,n!IBaJIHCL Ha BceCOD3HOA ROHqlepeHUHH no smepHHM peaRI.UlHM npn BllCORlIX 
aHeprHHX B T6HJIHCH /Iff72 r./, Ha ceccmnc OT~eJieHM smepHott ~H3llKH 
AH CCCP B MOCI<lle /Iff72,IW4 r.r./ H JleHID!rpa,ne /IW5 r./,Ha Mellt,DyHa
pO,IJ;HHX CHMI103I,iyMax no (pH3mte BllCOitllX 3Heprd H aJieMeHTapHHX 'IaCTill( 
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B lllTpclcxe llireco /Hf12 r./ u BapHe /I974 r./ ,npe.ztCTal3JIBJ.rn:cI, Ha llex
.ztYHapo,nHHe 1rn~epem:um no qimnme BllC0KHX aHeprmt B EaTaBlIB /1972 r.4 

YnncaJia, Sitc-aH-IlpoBaHce /1973 r./,.lloH,ItoHe /1974 r./,CaHTa <I?a/1975-i/ 
u ony6.mmonaHH B pa6oTax /3,6,9-ll,13,16,17,19,20/. 
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