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OBI!All XAPAKTEPHCTHKA PAEOTII 

AKtyam,HOCTJ, rrpo6JieMH. Hsyi:re1rae Mexaim3MOB B3aHMO,IJ;ettCTBRII 8,lq)O

HOB C H,Iij)aMR H npOJIBJiemrlt KBapK-napTOHHWC CTeneHeil CB060,1Ui HB7Ill8TCH 

O,ll;HOit HS aKTy-aJIJ,HHX npo6JieM qn!8BIDI Bl:lCOKIDC llHeprnil. B PJI,It8 pa60T • 

paCCMaTPHBaJiaCJ, B08MOJKHOCTJ, ROJ1JI8RTHBHOro B086YJ!Ut8HRII smepHOH MaTe

p:im, HOCH!llero xapaRTep y.IJ;apHoil BOJlHH H npe,nwecTBYmtero IIOJIHOMY pas

:ea.ny H,lij)a IIPH a,ll;pOH-M8PHHX CTOJIRHOBeHIDDC. 06cy,imaJiaCJ, TSRl!te R B03-

MOJKHOCTJ, reHepruum a.IJ;POHHoro i:repeHROBCRoro H3JJY'IeHRII. B COOTBeTCTBHH 

C TeopeTRi:reCKHMH yRa8aHRIIMH IIOHCR Y.IJ:aPHllX BOJilI npOBO,ll;RJICH B H,Iij)O -

.IJ,l\8pHHX CTOJIKHOBeHRIIX np:e: 8Heprrunc ~ 1 raB/HYMOH. HO He ,ll;aJI IIOJIOJKH

TeJll,HliX pesy.m,TaTOB. Eo.m,moil HHTepec npe.IJ;CT8B7Ill8T BOnpoc 06 H306ap

HWC B036YJJUteHKIIX HYMOHOB R.IJ;pa. ,U:e:ccepTarnm IIOCBJlllleHa 8RCIIepHMeHTa

Jll,HOMY HCCJI8,ll;OBaHmD 8TRX BOnpOCOB. 

ll8JI1, pa6oTH - H3yi:rHTJ, cooilcTBa sapm&emrax a,IJ;pOHOB B 06.nacT~ 

qlparM8H~ ~--Me30Ha (cHap.lI,I(a) II H,lij)a yrJiepo.IJ;a (MHmemr) B n- C
-B3aRMO.IJ;ettCTID11IX; BW{eJIRT:&, H3yi:rlITb H cpammTb xapaxTepHCTBIDI Jm.IJ;K

PYJOllti!X H "coxpamrammcCH" !ff -Me30HOB B ImOH-HyIOIOHHHX H ImOH-.II,I(epHHX 

B38HMO,IJ;e~CTBIDIX; HCCJie,ll;OBaTJ, noBe,IJ;eHHe HHBaPHaHTHoro lIHRJill3HBHOro 

ce~emm 06pa3QBaHRII ,9t'--Me30HOB B IIROH-yrJiepo.zumx B3aHMo,n;ettcTBRSIX 

B o6JiacTH q,parMeHT~ R,ll;pa B saBHCHMOCTH OT RX IcyMyJISITHBHOro 'IlICJia 

( p0 
) , yr.na RCIIYCKaHRII ( 6 ) , RBa,IJ;paTa nonepei:rHoro RMnyJII,CS ( I;_~) 

II MHoxecTBeHHocT:e: <N.,,.. ) sapmtteHHWC 5f -MesoHoB B Sa.ztHett'no.,ryc~pe 
. ;JLH 

.na6opaTopHott CHCTeM!:l KOOp.IJ;HHaT (JI•. c. ) ; paspa6oTaTJ, R})HTep:im, COOT-

BeTCTBYJ)ntRe 3a,IJ;ai:re IIORCKa R.IJ;epma Y.IJ:SPHHX BOJIH H H3yi:rHTJ, Co6l:lTHH, 

y.IJ;OBJieTBOpiIDllnie 8THM R})HTepHHM; HCCJie.IJ;OBaTJ, B03M0l!HOCTJ, pOJIU(eHHH 

:e:so6ap B IIHOH-yrJiepo.zumx BsaHMo'AeilcTBIDIX np:e: f1r- = 40 raB/c. 

HomrnHa pa60T!:l SaKJilll'laeTCH B TOM, 'l:!TO BIIepBl:le: 

1) B n-Ji-C-BsaHMo.IJ;ettcTBHJIX npR P!C-= 40 raB/c BWIBJieHH Jm.IJ;K

pYJ)!ltlle H "coxpaHlIBIIIHeCH" [ii -Me30Hll H :e:syi:reHH RX CBOilCTBa; 

2) IIOJIY'IeHa 8RCIIepHM8HTaJIJ,HaH HHqx>pMaIUIB O pacnpe,ll;eJiemm no 

~ffliMaHOBCKOil nepeMeHHott 0C "coxpammnmx:csr" !I[,- -Me30HOB B ImOH

-HYMOHHHX H ImOH-yrJiepo.zumx B3aHMO.IJ;ettcTBRIIX, onpe.IJ;eJieHH cpe.IJ;HHe 

nOJlHHe Ro·~eHTl:l Heynpyrocrn B STIDC B3aHMo,n;eilcTBRIIX npII · Pse- = 
= 40 raB/c; 

3) o6aapyzeHo, ~T,o mIBap:e:aHTHoe HHRJID3HBHoe ce~eHHe poomemm 

---- ~--~ J C1ln,ewfot'i.1llW'.1 mrcrnryr ! 
:j 11;.c;nt.,r~. t:rr.r,,;nonnBntl 
, !:)~<ZGJ:~1:.:·ne::11\ • ........... ~, ... ______ __ 



m::--Me30HOB, llCnyII1eHilliX B 3a,IUIIOl!) IIOJIYCqJepy JI.C •. ( J>rc;H ) CJia6o saBll
CllT OT e li NscH , a noBe,l(eHlie S>ri:-( Pf) HMeeT pa3Jlll'IHllli xapaKTep B 
HeeyMYJilITliBHOit n KYMYJilITHBHOit o6JiacT~ $:-C -B3aHMo,l(e:ficTmti1; 

4) B 3t~~c-B3aliMO,l(eficTBIDIJC, OT06pamrnx ITO BHOBI, paspa6oTaIDI!,1M 
KPliTep:wIM, :UeJiecoo6pa3HHM C TO'!Kli spemm: nOlICKa MepHHX y,l(apHHX BOJlll, 
B yrJIOBOM pacnpe,l(eJieHlili npOTOHOB o6Hapy;KeH mm npli N 60° (:a JI.c.); 
lICCJie,l(OBruill xapaKTeplICTliKH OT06pamrux co6HTlifi; 

5) noJIYTieHo y}ta3aHlie Ha TO, 'ITO BepORTHOCTb po.lK.I(eHIDI li306ap B 
IlliOH-yrJiepo.I(HIDC B3allMO,l(eiicTBliilX, oco6eHHO B co6HTliiIX c IIOJIHliM pasBa
JIOM MPa, BHIIIe no cpaBH6HIDO C ~-p -B3aHMO,l(e:ficTBIDIMlI npli TOH 2lte 
sHepI'lili IIllOHa-cHal)Ma. 

HaTIBaR lI npaKTli'leCKaR yeHHOCTb pa6oru saliJIIU'laeTM B TOM, 'ITO 
Ha 60JlbmOM CTaTliCTli'leCKOM MaTepHaJie (npHMepHo 18000 Heynpyrmc B3ali
MO,l(el1CTBlili) li3YTJ:eHli CBOllCTBa sapR2Ke:mmx: a,l(l)OHOB B o6JiaCTJDC qipaI'MeH
Ta:uHH IlliOHa-cHapR.I(a li SI,IlJ)a yrJiepo.I(a-MIIllleHli; 3KcnepHMeHTaJ!bIDlii MaTe
pnaJI noJIYTieH Ha OCHOBe OT6opa ll aHa.mrna,..;, 300000 CTepeOqJOTOCHHMKOB 
C ,l(IJYXMeTpOBO:fi nponaHOBOll IIY3NpbKOBOH KaMepu .JIB3 OIDlli, 06JIY'leHHoii 
JL--MeSOHaMli c llM!IYJ!bCOM 40 rsB/c. 3KcnepHMeHTaJ!bHlie ,l(aHHlie HMeIOT 
naJKHoe 3HaTJ:eH1Ie )J,J1ff nocTpoeHIDI Teoplili CWll,HHX B3aliMO,l(el1CTmti1, B 
TJ:aCTHOCTli, )J,J1ff IIOHHMaHIDI MexaHli3MOB MH02lteCTBeHHoro li IcyMyJilITliBHOro 
po.lK,l(eHIDI a,l(p0HOB, reHep~rn MepHHXy:n;apHIDC BOJIH. IlOJIY'leIDrue pesyJII,
TaTH.li paspa6oTaHH!le MeTO,l(li MOryT 6UTb liCIIOJII,30BaHli nplI IIJiaHlil)OBa
Hlili HOBIDC 3KCIIepHMeHTOB IIO lICCJie,l(OBaHli!O.BSaI!MO,l(ettcTBI!H TJ:aCTH:u li 

Mep c MPaMli• 

Ily6.7IlIRaillfii. B 'lICCrTa:uH!O BOmJili paOOTli, ony6rnOBaHHI,1e B lRYIJHa
Jie "H.n;epHM qJH3HKa" 1- 5 , a TaK2Ke B Blf,l(e npenpHHTa n coo61I{eHHR OIDlli. 

Anpo6amrn:. OcHOBHHe pesyJII,TaTH ,l(liCCepTa:uHH ,l(ORJ!a.I(liBaJiliCb Ha ce
MliHapax JIBS OIDlli, Jia6opaToplili a,l(l)OHHHX BSaliMO,l(eilcTBI!H O:IIT Illfilffiri MI'Y, 
Ha Me.lK,l(yHapO,l(HIDC COBelI{alilUIX CTpaH-YTJ:aCTHH:u OIDlli no o6pa6oTKe ·cHliMKOB 
C ,l(BYJCM8Tl)OBOH nponaHOBOll IIY3NpbKOBOl1 KaMepu .JIB3 OIDlli, Ha HaYTJ:HOH 
cecclili 0T,l(eJieHIDI MepHOll qJ.li3liKli AH CCCP, IIOCMIIleHHOtt qJHSliKe BHCOKIDC 
sHeprliit (MocKBa, 1981 r.). 

O6'.beM ua6oru. JlliccepTaI.(IDI COCTOllT ll3 BBe,l(eHIDI, MTli rJiaB li sa
liJIIU'leH:wI, CO,l(epl!GIT 125 CTpaHH:u MamliHOIIliCHOro TeKCT~, 27 pliCYHKOB, 
15 Ta6~ n 6n6,mmrpaqimo ns 84 HaHMeHoBaHim. 

ABTop sammgaeT: 

1. PesyJII,TaTli npO,l(eJiaHHO:fi pa60TH IIO nOJIYTJ:eHmo ll o6pa60TKe npn
MepHO 18000 Heynpyrmc 5""i:-12C-BsallMO,l(eficTmti1 npn fk- = 40 rsB/c C 
,l(IJYXM8TpOBOft nponaHOBOil IIY3liPbKOBOll KaMepu JIB3 OIDlli. 

2 

; 

1· 

,, 

2. MeTO,l( Bll,I(eJieHJIR.ll pesyJ!bTaTU liCCJie,l(OBaH:wI CBO:fiCTB JIH,l(lipYKJIIlIDC 
li "coxpammmmcM" 2'f., -MeSOHOB B IIlWH-HYRJIOHHIDC lI IlliOH-Mepmnc B3alI
MO,l(eiicTmmx. 

3. IlOJIY'leIDrue pesyJ!bTaTH IIO liHBal)llaHTHHM liHKJI!ll3llBHliM ceTJ:eHIDIM 
ncnycruuma SI- -MesoHOB B Sa,IUIIOlO IIOJIYcqiepy JI. c •. B .n:- C -BsaHMo,l(eii-

cTB:wi:x. ' • !9.. . . 
4. Pesym,TaTH ncCJie,l(oBaHHR Ji.· C-BsaHMo,l(eilcTBmi, oTo6pamuDC 

no BHOBb paspaOOTaHHliM Iq)lITepRIIM nolICKa Mepmnc y,l(apmnc BOJlll. 
5. PesyJII,TaTH aHaJIH3a ll cpaBHeH:wI CIIeKTPOB ll@)eRTIIBIDDC MaCC 

( m;±+ npoTOH) nap B Heynpyrn:x: IllIOH-npOTOHIDDC lI IlllOH-yrJiepO,l(HllX 
Bsa1IMo.I(eiicTBIDIX npn Pn- = 40 rsB/ c. 

CO.nEPJlf.AfillE .IlMCCEPTAUIDf 

Bo BBe8eHllll o6oCHOBHBaeTM aKTYaJ!bHOCTb lI OCHOBHM :ueJII, pa6o
TH - ll3YTJ:eHHe CBOllCTB sapruteHHHX a,l(l)OHOB B o6JiaCTJDC qiparMeHTa:uHH 
5t- -MesoHa-cHaPMa H MPa-MRmeHn B Sf;-4..RC-BsaHMo,l(eficTBRJDC. KpaTKo 
OllliCaHH OCHOBHlie IIOHRTHR ll BMli'lliHH, llCnOJ!b3yeM!le B ,l(llCCepTa:uHH. 

B nepBoii rJiaBe llPRBe,l(eHH OCHOBHHe TeXHliTJ:eCKRe xapaKTepnCTHKR 
npoIIaHOBOll IIY3liPbKOBoii Ka.Mepu, C03,l(aHHoii B JIBS Olliill, ll ,l(aHO 
Iq)aTKOe onnCaHlle npo:ue,l(ypu o6pa60TKR qJWII,MOBOii mi:cpopr,mwnr c KaMepH. 
06Jzyt!enne KaMepH npOli3BO,l(llJIOCb BTOPll'!HliM IlYTJ:KOM ji:-_-Me30HOB C llM
IlYJ!bCOM (40±0,24) raB/c Ha cnHXpoqiasoTpoHe M~BS (r. CepnyxoB). 3Kc
nepHMeHTaJII,HHfi MaTepHaJI, npe,l(CTaBJieHHHil B ,l(llCCepTa:uHH, IlOJIY'IeH npll 
o6pa60TKe 60Jiee 300 THOR'! CTepeocpoTOCHllMKOB. Ilo CTaH,l(al)THHM Iq)llTe
PllRM, llPRHRTliM ,l(JilI nporraHOBHX IIY3liPbKOBHX KaMep, C06HTM lf,l(eHTllqJH
:unl)OBaJilICI, KaK !ii.-p-. n-11,- ll n-C-B3allMO,rteilcTBIIB. l!aCTRqU C .. 

OTPH:uaTeJIJ:,HHM sapsmoM C'lllTaJillCb 57;,- -Me30H8Mll. IlpOTOHH lf,l(eHTHc))mm
poBaJIHCI, no npo6ery li llOHll3a:uHH B mtTepBaJie l!MIIYJII,COB 0, 14 ~ Pp~ 
~ 0, 70 rsB/c. MeMemrne 5C,+-MesoHu MeHT~oBaJilicb no pacrra,l(aM. 

IlOJIOJmTeJ!bHO sapmKeHHHe TJ:aCTIIIUl c llMIIYJ!bCOM 60Jiee 0,70 rsB/c 6l1Jlll 
OTHeCeHH K 9'f.+-Me30HaM. Ilp~eCb IIpOTOHOB cpe,l(ll HllX 6wra O:UeHeHa no 
Jimtefurnii IIJIOTHOCTR & -MeKTpoHoB n oKasan:acb paBHo:ii ( 12,±5)%. ri:-11C
-B3aHMo.I(e:iicTBHR peKOHCTpYlipOBMlICb 1I3 5l..-p- , ,r-n.- H sr.,- C-Bsan
MO.I(e:iicTBntt. * IlOJIHoe ~llCJIO nlIOH-yrJiepo,l(HHX BsallMO,l(e:iicTBnil (BKJD!JtiM 
coy,l(apeHM C KBa3llCB060,l(HHMR HYRJIOHaMll) onpe,l(eJmJIOCb no cpopMYJie: 

N (n.J1C) = N (ye-C )+ d... N(~-p)+ N (sr.-ti)., (1) 

r.ne d,.. = 0,44,±0,03 - npHMeCb B381IMO,rte:iicTBnft Ha RBa3HCB060,l(HHX npo-

* TaK KaK 8TH B3aliMO,l(ettcTBM OT6lipaJillCb Ha pa3JI1I'IHOM '!RCJie Ka,l(l)OB, 
TO nepe,l( CJiaraeMHMH B (1) BBO,l(llJillCb COOTBeTCTBYJ)IIllle ReCOBHe MHO.lKll
TeJm. 

3 



TOHax H,IU>a yrJiep_?.n;a ope.IOI co6uTml, OTHecemrnx K 5t.-p-Bsam110.n;efi0Tmi:-

.HM. 

Bo BTopofi rJiaBe HCCJie,D;OBaHH CBOliCTBa BHCOKOSHepJ:'ll'lllllDC IWOHOB. 

CorJiaCHO ~oil KBaPKOBOfi MO,Il;eJIR (AKM),,npH HeynpyroM B38RMO,D;ell

CTBRR !;L- -MeSoHa C J1.mmeH1>D 0~ HS ero COCTSBJISIDlltIDC KBaPKOB "JUICCO

~yeT" Ha KBaPK-napTOHB, .npyroit COCTaBJlJIDlltlili KBapK MOXeT C HeKOTO

poit BepOJITHOCTl,ID "coxpaHRTl,CJI", T.e. CTSTI, KBaPKOM-ClleKTaTopoM. AlJ.
pOHRSauruI KBaPKOB-IISPTOHOB nopoo;JmeT ~aCTllll;ll B ueHTpa.1I1,HOfi o6JiaCTH 

(o6JiaCTH IWOHHS~). MP0HH3ar(lill KBapK8-ClleKT8TOpa nopol!U(aeT ~aCTH

Uli B OMaCTH (fil)al'MeHT~ IillOH8-CHapg,n;a. C BepOJITHOCTl,ID ~ 0. 95 STHMll 

~aCTllll8MH 6YZT ImOHH "npSIMoro pol!U(eHRJI" H MeSOHHHe peSOHaHCH. Bepo

JITHOCTl,10 pol!U(eHM 6apHOHOB H 6apnomrux pesoHaHCOB B oMaCTH (fil)arMeH

T~ IIHOHa-cHapsma B HameM SKCilepHMeHTe MOJKHO npeHe6pein,. 

Hamell l.{eJil,10 JIBJI.lleTCJI BH,IteJieHHe IWOHOB "npJIMoro pol!U(eHHJI". Mll 
IIOJiaraeM, ~o m.m c paBHoll BepOJITHOCTl,D MOryT 6UTI, !R. 0

- H _1L--Me-

80HH. * 5t;- -MesoHH "npJIMoro pol!U(eHHJI" HasuBaeM "coxprumBIIrnMHCJI", 

5'r11c. -MesoHru.m. MeTO,Il; BH.ItCJieHRJl .'ii:''i\c -Me80HOB OCHOBaH Ha CJie.n;yIOlltlDC 

npe~OJioxemmx. 1) .%"Ac-MesoHu H MesoHH OT pacna,na 6ucTpux pesoHaH

coB BXO~T B COCTaB J1lI.lmpy!OIIlH Me80HOB, $A -MeSOHOB, Stt,, -MeSOHaMH 

H88HBaeM Te, KOTopue ID/IeJDT HaH60JIJ,mm!: HMIJYJII,C B JI.C. ope.IOI Bcex5L±

-Me80HOB B ,Il;aHHOM co6HTHH; 2) pasHOCTHHe pacnpe.n;eJieHM IIO HMIJYJil,CaM 

9'[,+ - H Tr- -MeSOHOB o'T pacna,na 6UCTPl:lX HefiTpaJII,Hl:lX pe80H8HCOB paBHH 

eyJIIO; 3)9i:- -MesoHH OT pacna,na 6ucTpl:lX OTPHUSTeJil,HUX pesOHaHCOB 

HMelDT 60Jiee IIIHpOKOe yrJIOBOe pacnpe.n;eJieHHe IIO cpaBHeHHID c :,c-,..c -Me-

80H8MH H C,D;Bl!HYTll B CTOPOHY MeHbll!HX 8Ha~eHHfi ~etrnMalloBCKOfi nepeMeH-

HOfi 'X-='lP.rtts ~ Pi~/ P,1~ , r.n;e P,t - JlPO,D;OJII,HUfi HMIJYJII,C 

ti:aCT:!!U!:! B C!!CTeMe UeHTPS MaCC IIHOH-rOH (B ll-CHCTeMe), Vs = 
= ( r; + E; ) = 8, 72 raB, E; H E.N - SHepl'HH IIHOHa-cHapsma H 

HYKJIOHa-Jl.milleHH B ll-CHCTeMe. 

Pacnpe.n;eJieHHJI .nt -Me80HOB IIO HM!IYJii,CaM .B JI.c. (d.n./d,&J 
B gr,-p-, ,r;-n.-, sr,-C-H sr-i1 C-BsaHMo.n;eitcTBIDIX ID1Ie1DT MaKCHMYM B paito

He"- _e,. /P,_0 ,..,0,34 <Po ==40rsB/c). IIpn U,,,... >0,34 clnJd..flt' ~ J~ · J~ 1' A 
...,~{- t.1.,/t1,0 ) , np~eM l.v0 ( Jtl\ ) ~ 0,31, U.0 (Tl:''X ) ~ 0, 19. B Ta6-

JIHl.{e 1 npHBe.n;eHH cpe.n;HHe sHa~eHHJI nOJIHHX HMIJYJii,COB, nonepe~ HM

IIYJii,COB H yrJIOB HCIIYCKaHlt!l B JI.a·. !Ir!- H fr-;. -Me80HOB. BeJIII1mHH R_ 
YK88UBalDT OTHomeHHSI KO~eCTB co6uTHfi C Kt- H Ji;. -MeSOHaI.m. Jvm 
cpamieHHSI c :mcnepHMeHTam,HID,m SHa~eHHJIMH npHBe.n;eHH, B~CJieHHHeH 

no AKM sHa~emm R.w=(ft4.-=..~)/(N:li.-_~) . Ms Ta6JI. 1 mwi:o: 

*Hemi:coKaJI ajxlleKTHBHOCTi, perHC':t'p~ ( rv 25%) ~o -MeSOHOB BHHY.IOIJI8 
OI'J)~Tl,CJI H8~eHHeM B88HMO,D;eitcTBHfi TOJil,KO IIO xapaKTepHCTHKSM 

·sapJIXeHHl:lX ~acTRU. 
Hirra.6eJII,crorli JO.M. - H.n;epHaJI qll!SHKS, 1981, T.33, c.1379. 
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1) IIO cpaBHeHHID co BC0Ml! ,n± -Me80H8MH B co6UTHH y $,.. -Me80HOB 

cpe.n;HHit yroJI HCIIYCKaHIDI < 0 >. Meu1,me B ,.., 4 pasa, a cpe.n;Hlifi none

pellllllii HMnyJii,C ( B._) 60JIJ,me Ha N O, 1 raB/ c; 2) cpe,D;HHe MHOJKeCT

BeHHOCTH H HMnyJii,Cll ~7'-MeSOHOB 60JIJ,me, ~eM y ~,t-Me80HOB; 3) 1t::;
-MeSOHH 60Jiee KOJL7IHMHpOBaHH Bllepe.n;, ~eM 1f:'t -Me80HH. 3TH ,Il;aHHlle YKS-

8llBalOT Ha npHCYTCTBHe ope.IOI !ILi\ -M~80HOB llPOZKTOB pacna,na 6UOTPUX 

pesoHaHCOB H 3t"i\c -Me80HOB. HcCJie.n;oBaHHe paSHOCTHl:lX cneKTPOB 

[d..rs('lf;-,..)/d P,,*-clG(ni)/d.P,,*]/u"" (2) 

( OU\. - ce~eHRe Heynpyroro B38HMO.n;eitCTBM) .n;JIJI YK88aHHHX ~eTupex TH

IIOB BsaHMo.n;e.llcTBHfi IIOK88aJIO: 1) cneKTPH (1) HMelOT IIOJIOml:TeJil,HOe 

8Ha~eHHe npH 1ri·~ > 0 ; 2) C yMem.meHI!eM yrJia HCIIYCKSHIDI ( e*) IIHO

HOB B U-cHcTeMe cneKTPH .C 1) pesKo na,naJDT B o6JiaCTH X ,6 0,34, a B 

o6JiaCTH !)C ~ 0,34 8TH cne1tTpH OCTaJDTCJI IIO~TR HeHSMeHHUMH lt 6JIH8KH 

K pamtoMepHHM. i'l ' 
Ms~eHHe cne:itTPOB* (3) + (8) B %- C-nsam.w.n;ettcTBHlIX 

[clcr(arn)/<il~ 0"f ..:.cllr(Jr3)/cllcos0*11/crin =~(I ecs0"/) C3) 

[d.6'(ri;\)/tll~9*1-d.Jr(:Ji,1t)/rl.l~Erl]/utfl.=F1t+{l~(t'J) <4> 

[tfu('Jrrn)/d. IP,.~l-d..GOC3)/cl IRtlJ/c,U\. = ~-ORtD (5) 

[ot.cr(;rri)/cllP.i*l-du(.nt)/cll PitlJ/o~-= F7i:+ORi'D cs> 

~-OeosQMl)-~+0~9*1) = 'f'(leoselil) <7> 

F~-(lR~D-~+O Jr.I) =-'fCIRi*I) <8> 

IIOK83aJIO. qTQ CII8KTPH. (3) + (6) EMeDT IlOJIO.lllliTeJil,HOO 8HaqeHHe nplI 

Bcex 8Ha~eI!RfIX COOTB8TCTBYJ]llHX ap:ryueHTOB, a cneKTPH 

b. o, ~n lcos0•1 ~ o,9 { o, npx ,~1"' o,34 
- • - (9) 'f - >o, npH lc.osffl > o,9 • Y - >O, npH lxl~o.34 

Ha OCHOBaHHH 8THX HCCJie.n;oBaHR!l C,Il;eJiaHU CJie.n;yDl!He BHBO,Il;H. 

1. CneKTPH (2) B o6JiacTH X ~ 0,34 .flBJIJIJ)TCJI cneKTPaMH ji;;c -
-MeSOHOB H B T86JIHl.{e 2 npl!Be.rteHH Cpe,D;HHe 3Ha~elll!Jl WC MHOXeczBeHHOC

Tel <n,) , EMIIYJII,CoB < P*> , Be.Jlll'DIH {U.)jt;_=(n.)(P*>.:t;l"S 
:,\( 

3%meKCH n H 3 COOTBeTCTBYJ)T ImOHaM, HCIIYCK88Mmd B nepe.ItHJJJ) H 
3a.n;HJll) IIOJIYCqJepH U-CHCTeMH. 
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cpe.ItHRX no.mmx xo~eHTOB HeynpyrocTII. ·(k)=1-~<ti)[l::- (r.ne 

( U..n-,_) - cpe,I(lllill ,).(OJ.Ill OT Ha'l:am,Hoil :meprlllI E0 , YHOC~c 3t:";;c -

-M830HaMlI) ,IJ)Ill yxasammx TlIIIOB B3alm0,l.(8RCTBIIil. 3Ha-g;emm 11.,W: 

= (N,r,;--1d- (N!Ir--h.+), BH'IIICJiemme no A.KM, npnBe.neHU ,IJ,1Ill cpaBHeHlISI 

C (rL) • 
2. j;:- -MesoHH, onpe,ne.IDID!lHe. mm cnexTPa (3) B o6JIB.CTK X ~ 0,34, 

HBJifIJl'l'CH npo,IJ,YKTaMlI pacna.na 6HCTpHX OTP~TeJILHHX M830HHHX pesoHaH

COB lI a,Iij)OHlI3aI.Um KBapx-napTOHOB, B03HlIKDIIDC nplI 11,1.(lICCO~" COCTa

BWmllllX KBapKOB !Jf,- -MesoHa-cHap.!I,l.(a. CTOJIKHOBemm COCT8BlllilOlllHX KBa~ 

ROB CHap.!I,1.(8 lI MHIIIeHlI IIPlIBO.I(HT K lIX 11.I(lICCO!UiaI.Um". IIo.nyqeHo yxasaillle 

Ha TO, '!TO B ji:-11C-BsaIIMO.I(eiicTBRllX B Q6JUlCTlI lxl ,{: 0,34 11.I(lICCO

~" 1f- -M830H8-CHap.!I,l.(8 lI .FI,Iij)8-MlIIlleHII lIM88T O,l.(lIH8KOBHR xapaKTep. 

B nepe.I(Heii nQJIYcqiepe U-cncTeMll Ha6JIIO,naeTCH ns6HTOK n;- -MesoHoB, a 

B 38.I(Heli IIOJIYCq>epe - TaKOli JKe lI36HTOK jt.+ -M830HOB; lI36HTOK IIOCJie,n

HlIX Ha6JIIo.naeTCH :ii nplI IX I > O, 34, axcnoHeH!Uiam,Ho y6HBM c pocToM 

loci. 
B TP8Tbett r~ane lICCJie,l.(OBaHO IlOB8,l.(8HlI8 lIHBSPlISHTHOro lIHKJIXl3lIBHO-

ro ce-..emm 9~H-=Erl.3&/clP3 polli,Il;eHM B !n:-C-Bsa1IMo,neilcT~ 
arH -M830HOB, ncnymeHHHX B 38.I(HlOIO no~cqiepy ~.c. B 38BlICHMOCTlI OT 

lIX KYMYMTIIBHoro 'IlICJia ~ 0:(E-ij1)/tn,.., ( E H P,1 - :meprM lI 
npo,nOJII,HHil HMIIY~C B ~. c. 1t"i=t -MesoHa, m..,., - Macca HYKJIOHa), yrJUl 

HCnyCKaHM ( e ) H OT MHOJK8CTBeHHOCTH (N:Ji.1-() 5Ci-Me30HOB B 38.I(He:lt 

IIOJIYCq>epe ~.c. Pesy~TaTH aIIIlpOKCHMaUHli :lKCnepHMeHTaJII,HllX ~cnpe.ne-

~eHH:lt i ,9,rH (j3°)/ G"' ln. ( sr.-C) BHP8JK8HlI8M fl•e,x.p(-j3'7< f>0
)) nplI-

ne,neHH B Ta6.mm;e 3. 
·Ta6~ 3 

THn co6HTIDI A (raB-~ c3 • cp-1 ) <~o) -x;cT.CB06. 

NJr,H~ 1 12,2_±0,9 0, 141_±0,004 35,5/15 

Nrtu=1 8,3_±0,8 0, 143_±0, 004 7,6/8 

N,cH ~·2 5,2_±0,? 0, 130_±0, 005 14,1/11 
-0,25 .(. ~e f o 9, 1±1,7 0, 128_±0, 007 14,1/11 
-1 !:- cos0 !: -0,25 14,9±1,5 0,139_±0,004 29,6/14 

Ewro YCTaHOM8IIOu, 'ITO oMaCTI, 3Ha'l:emrli 13° , xapaxTepHM ,zr.7IR: eyMY

MTlIBHHX B3aHMO,l.(eilcTBIIil,Ha'l:lIHaeTCH B pattoHe _13° e! 0,6 BM8CTO .f,0 ?:-
~ 1, Kalt :lTO C'l:HTMOCb paHee. B CB!I3lI C aTIIM, a Trutllte ,IJ)Ill BWICHeHIIH 

3fcetJeHIIe Heynpyroro .1L-C-nsam.m,neilcTBM paBHO G"'4i. ~-C)=(87,5.±1) M6. 
u.AHOIIIHH A.H. lI ,IU). - .H,nepHM qmsima, 1982, T.36, c.409. 
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BOnpoca O qiaKTop:1rnyeMOCTlI 8aBlIClIMOCTR 9 OT f3° ll ruia.npaTa none
peimoro 1IMIIYJII,ca { l'.i_i ) , ncCJie,noBaHo noBe,neHHe J n..., ( P.i_l-) B CJie.IJYD
lllliX HHTepBaJiaX no j3° : a) 0 f, J0 <. 0,5; 6) 0,5 !:: ~o <. 1; B) 1 ~ 
~ 9° < 2. OKasMocI>, 'ITO noBe,neHHe 9sril (Pf) B IDITepBaJie a) oT

JIH'IaeTCJI OT ee noBe,nemm B RHTepBaJia.X 6) H B). Pesym,TaTH annpOKCR-
~ 9n:- (P}) · BUpa1teHHeM B• ~(-8.1/4~1.>) npHBe,neHH B Ta6-
.mm:e 4. w · 

Ta6Jnma 4 

HHTepBaJI B <Pf> X%T. CB06. 
no ~ 0 (M6-raB-:2c3,cp-1) (raB2, c-2) 

0 + 0,5 52,2 ± 3,0 : . 0,034 ± 0,002 15,4/15 
0,5+2,0 4,7 ± 0,4 0, 18 .± 0,02 6,7/10 

3KCIIOHe~aJII,Hml: xapaKTep 88BlIClIMOCTll J9c-~ (J3°) co SHatJemteM 
(f.0 > !:! 0, 14, 6.mISKHM K SHatJeHmIM, llOJJY'leHHHM Ha pasHHX R,Iq)aX 

npH 06.nyqeHlilI me ,neil:TOHaMH, a,npoHru.m lI MIOOHaMH~ no,nTBepJK.ItaeT YHIIBep
cam,Hml: xapaKTep KBapK-napTOHHHX CTPYR'l'YPHHX ~ H,nep. IlprutTll-
'!eCKaJI HesaBHCHMOCTI> (~0> OT N.r.;H (npn paHee ycTaHoBJieHHoii 
KOPPeJilIPOBaHHOCTH ncnycKaHHS! J[-;. - H ~t -MeSOHOB)' IIO,ItTBep~aeT 
rHIIOTesy o MFII'KOCTH CTPYHHOii a,npoHHsru:um KBaPKOB. CMeHa pemwa sa

BHCHMOCTR 9!rq/P1) npH ~o ~ 0,5 CJiyJmT eII1~ O.ItHHM npHSHaitoM, 
BH.IteJ.tll!OlllHM o6JiaCTI, IeyMyJIJITIIBHHX BSaHMo,neii:cTBHii,H CBH.D;eTem,CTBYeT 06 
OTCYTCTBHH nOJIHoil qiaKTOPHSaIUm saBHCHMOCTII ceti:eHHil: OT ~ 0 n P.t . 

B tJeTBepToii rJiaBe Ha OCHOBe npOCTHX Ka'I8CTBeHHHX npe,nnOJIOXeHHil: 
paspa6oTaHH KPHTepm1 /(K1)+(K6)/ OT6opa .n:-11C-BsaEMo,neiicTBHii c 
IJ;8Jll,D llOlICKa y,napHOil: BOJIHll (YB). appeKTllBHOCTI, KPHTepHeB MoaeT 6UTI, 
llO,ItTBep~eHa ,nocTaTOl!HO '!8TKHM BWIBJieHHeM H8TPmraaJII,HOii: oco6eHHOCTH 
B yrJIOBOM pacnpe,neJieHIDI npOTOHOB (KOHYC Maxa). Ilpn 8TOM B KPHTepmnc 
He co,nep!mTCJI RH!PoP~ O qiopMe YKa8aHHOil: oco6eHHOCTll, BoT 8TH KPH
TeplIH: 

'f:Q=Np+Np,s~4(¥,J.); Np~3 (Ki); n,~<~)> l½t+tit-) (K3); 
NpF)Npe (K'f); 1~#ps~3 (KS); qi3<Pp<Q,61r~B./4 (1<6), 
r.ne Eq - cyw.mpHHil sapH,n Bcex saperncTpnpo:aammx tJacTHIJ;, Np -
- 'IHCJIO JQteHTl$noo)OBaHHHX npoTOHOB, tLn,+(:Jt-) - 'IHCJIO ~+ (1l;-)-Me-
80HOB, NpF H NJ>a - 'IHCJIO npoTOHOB, HCIIYIIl8HHHX B nepe,IJ;HDD { J= ) 
lI 8a;ItHlli) ( 8 ) noJIYC~pii JI.C.' Nps-=(tL,c+-nji;-+i) - BeJilI'IHHa, 
npono~OHaJll,HaJI 'IHCJIY 6HCTPHX npoTOHOB (BHe BOSMOJmOil B HaJJllIX yc
JIOBMX o6JiacTn JQteHT~), rt.,,..($-) - cpe,IJ;Hfl!l no BCeM_~-1'1.C
BsaHMo,neilcTBHHM MHoxecTBeinlocTI> 5L:i\:n:-)-MesoHOB (npmmTo n..$+btT 
= 3), Pp - m.mym,c npoToHa B JI,c. Ilpe,nnOJioxemm: n cooTBeTCTBYJ]ltlie 

8 

lIM KPHTepm1: YB IIOJIHOCTI,D pas:aammaeT H,npO - (K1) , (K2); CllJThHOe 
B086y)E,ll;eHHe H,nepHott MaTepllll CHHMaeTCJI sa C'!eT IIOBHll!eHHoro MeSOH006-
pasoBaHmI - {K3); YB ,ItBIDKeTCH IIO HanpaBJiemm tJaCT~-cHapH,na - (K4); 
YB BOSHHKaeT npll BSalIMO,IJ;eiiCTBHH cHapH,na C qll!YRTOHOM npR MMOM napa
MeTpe y,napa, 'ITO nplIBO,D;HT K 60JII,moii nepe,natJe 1IMIIYJII,C8 H8KOTOPiiM HYR
JIOHaM quIYKTOHa - (K5); yCJioBHeM cymeCTBOBaHRfI (fil)OHTa YB aBJIJieTCJI 
OrpaHH'IeHIIOCTI, pas6poca lIMIIYJll,COB :fSCTHIJ; B HeM - (KG). Ha plICYIJKe 1 
IIOKa8aHO yrJIOBOe pacnpe,neJieHHe npOTOHOB B co6HTIDIX, y,noBJieTBOpalOIIIIIX 
KPliTepWIM (K1) + (KG) , co6UTIDI (GK) • BH.nHO, 'ITO B paiioHe e~ "'60° 
JJ)IJI co6uTmi (GK) nMeeTca."IeTKo BH,neJieHHml: nHK, KOTOporo H8T BO Bcex 
OCT8JII,HHX :;r.-1iC-BSaHMO,IJ;eiicTBHJDC. Cpe,IJ;HHii: lIMIIYJll,C npOTOHOB no.n IIH
KOM cocTaB1IJieT <Pp)/Nli< = 0,327.;t0,008 raB/c, B To Bpe~ KaK JJ)IJI 

Bcex npoToHoB B co6uTIDIX Tlllla (GK) < Pp> = O, 366.;tO, 004 raB/ c. Ta
IWe xe pesym,TaTli no.nyqeHli II08JK8 B aHaJIOrHl!HOM RCCJie,noBaHHH npR 
g,-c;- = 5 raB/c. (A6.nmio:i3 O.E. n m>, Coo6II1eHRe orurn: 1-80-859.) 

•J1(D z '8 
<3 u 

<3 

40 

20 

t 
I l11 1il1 

1 t1 II 1/ilt V 
I++++'+ . .+/'\+Ht~ 

-0.98 -0'.34 0.34-
Co$ 9, 

0.98 

Pnc. 1 
YrJIOBOe pacnpe,neJieHne npOTOHOB, 
RCllYIIleHHHX B rr;-i2C-BsaHMo.neil
cTBmIX, OT06paHHHX no KPHTepn
SlM (K1) + (K6). 
Co6uTIDI Tlllla (GK) cocTaBJ.UIIOT 
..., 2% OT Bcex 9t-i9.C-BaaHMo.nett-

cTBHil, ' 

CpaBHeHIIe pacnpe,neJieHllil no MO.IlYJIBl paSHOCTH aSHMYTaJ!I,HliX yr~OB, 
KOCHHYCY yrJia MeiK,IJY lIMIIYJll,CaMll, aqxpeKTHBHOtt Macce nap npoTOHOB, a 
TaKJKe SaBIICHMOCTett OT Pp2.. mrBapHaHTHoro mm.imsRBHoro cetJemm po~
.nemm npoTOHOB B co6IiTmIX (GK) n B oCTaJII,HUX 9r-1

RC-Bsam.10.nettcTmmx 

He BWI~O KaKHX-Jill:60 pa8JIHllllll MeiK,IJY HHMH, 
B IISITOtt rJiaBe nOJIY!leHH cneKTPii a,:MeKTHBHHX MaCC m., (!it±p) nap 

B 1e-C- R 3r-p-BsaHMo,neii:CTBHJIX npn Pn-= 40 raB/c. CpaBHeHIIe cneK
TPOB, HOpMHpOBaH!illX Ha mco,nmnee B HlDC 'IlICJIO nap, YKaSUBaeT Ha 60JII,
mott H86HTOK nap B o6JiacTH m <. 2 raB/ C B 'Jf;- (; -BsaHMO,nettcTBIDIX no 
cpaBHeHmJ c St:-p-Bsam.m.nettcTBMMH, CneKTP ( ~-1-p) nap B !J!-C-Bsan
Mo,nettcTBIDIX JIMeeT "IJJietJo" B paitoHe m...,., 1,6 raB/c

2, -qero He Ha~ 
.naeTCJI B c.nyqae ~-p-Bsamm.nettcTmrit • .I{.usI o:u;eHIW '!lICJia nap, o6asaH
HHX CBOHM npo11:cxo~eHHeM pacna,naM nso6ap, BOSHlIKllllIX B aeynpyI'lIX 
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9C- C-B3UllMo.neiicTBruIX c pa3JIH'IHHM <raCJioM ll.lleHT~OBaHHHX rrpoToHoB 
( Np), crreitTpH arrnpoKcmmpoBaJIHcl> BupaJKeHIIeM d.N/d.m.. =e;pf-d..m+j~)ll 
x[Aq. +B.f8w(i232)+C·.f8w(i&So)J , r.ne Ko~eHTH Fl, B , C co-
OTBeTcTBeHHo orrpe.nemnoT lICKOMHe l3KJia.zu,t B CIIeKTP q>oHa, ll306ap 

A+tc1232) nt\++(1650), q, -m.mym,c tJaCTm,nl (1[ lI p ), lICIIYCKaeMOll 
rrpll .I{ByxtJaCTll'IJHOM paCIIa.I{e tJaCTm,nl C MaCCOH rn, B ClICTeMe IIOKOH IIO
CJie.I{Heil, fsw - pacrrpe,neJieHM BpeiiTa-Blll'Hepa. Pesym,TaTH arrnpoKcH
Mawm rrpnBe,neHH B Ta~e 5, r.ne TL (A) - traCJio ( ~+p) rrap, o6yc
JIOBJieHHlIX pacrra.I{OM cooTBeTCTBYl{JlllHX nso6ap, l'L{4)/Nf'\Ctf - ornomeHHe 
'IJHCJia rrap OT ll306ap K "IHCJIY rrap, Bome.rr;mmc B arrnpOKCHMIIPYeMHii crreKTP 
aq$3KTHBHHX MaCC. 

Ta~ 5 

Np Hso6apa I t1++ ( 1232) I ,t.++ ( 1650) 

-
h, (Ll) 304,±64 228,i82 

'J...j_/cm.~ 169/72 

34 n. (L\) 305,±62 127,±52 
-,.. '1-f Cm. rJJ. 158/72 

h,(A)/NIUJb 0, 027,±0, 006 0, 020,±0, 006 

~4 • ~ _{4) /IV_ri.ap 0,07 .± 0,01 0,03 .± 0,01 

.l{aHHHe Ta6JI. 5 YKa3HBaJOT Ha IIOBHmeHizylO BepoHTHOCTl> poJK,D;eHHH H306ap 
B co61mmx c ~OJIHHM pasBaJioM H,lij)a ( Np ~ 4). 

OCHOBHHE BIIBO,lJ.H 

1. B rrepno.n c 1976 rro 1981 rr. c YtJacrneM aBTopa ua cTepeoqioTo
CHlIMl".ax c .IU3YJ(MeTPoBoil rrporranoBoil rrysup1,K0Boil KaMepu JIB3 OIDIH, rroMe
l!leHHoit B IIOJie aHaJIH3HPYD11ero MarHHTa lI o6JIYtJeHHoit ~- -MesoHaMH c 
:m.mym,coM 40 fsB/c, uaii.I{eHo H o6pa60TaHO "'18000 Heyrrpyrnx n-12C
-B3aHMO.I{eilcTBllii. Ha OCHOBe 3Toro 3KCIIepHMeHTaJII,HOro MaTepHaJia HCCJie
.I{OBaHH xapaKTepHCTHKlI sap.lDKSHHHX a,IU>OHOB B o6JiaCT.IIX q,parneHTa:rnm 
!1t--Me30Ha-miap;ma H JI,IU)a-MHmeHll B IIHOH-yrJiepo,nHHX B3aHMO,nettCTBHHX. 

2. CTaTHCTH'IJSCKH Bll,neJISHll "coxprumBIIIlieCH" gr- -M830Hll, KOTOpHe 
o6pasymTCH, IIO-BH.IUIMOMY, B pesym,TaTe MITT'KOii a,IU>OHH3ainm .KBapKa
CIIeKTaTopa ns %--MesoHa-cHap;ma. Hx pacrrpe.neJieime no ipettHMru!oBcKott 
nepeMeHHott X 6Jm3KO K paBHoMepHOMY n sa:KJilOT:IeHo B o6JiacTn X ~ 
z 0,34. Ilpn: nepexo.ne· OT n-p- K ,r-19..C-B3aHMO,neilcTBIDIM cpe,nrum 

MHO.lKSCTBSHHOCTl> "coxpamrnmmcCH" !IC- -M830HOB YMeH1,maeTCH OT (0,24,± 
,±0,02) ,no (0,20,±0,01), a cpe.zumtt noJIHHit KoajqlmmeHT HeyrrpyrocTn 

YBSJill'IlrnaeTCH OT (0,66,±0,0I) .no (0,72±C),OI). 

IO 

3. IlOJIYtJeHo YKasrume Ha TO, tJ;o B 9t.-iiC-Bsam.10.nettcTBruIX B 06-
JiaCTH Ix I ~ o, 34 ".IUicco~~,J" X- -MesoHa-cHapJJ.na n: H.npa-MmlleHn: 
HM88T O.I{HHaKOBHH xapaKTep, rrpHtJeM B nepe,nHeii IIOJiyC~epe Ha6JilQll;aeTCH 
ll36HTOK 'J[;- -M830HOB, a B 3a.I{H8H - :fC+-Me30HOB; H36HTOK IIOCJIS,nHHX 
Ha~aeTCH n: rrpn I 'XI"> 0,34 n aKcnoHeHtiHam=,Ho y61rnaeT c pocToM 
I -:x: I. . 

4. HcCJie.I{OBaHO IIOBe.I{eHn:e HHIJapllaHTHOro mmJIKl3llBHOro cetJeHIDI o6-
pa30BaHWI B ,r-C-BsaHMo.nettcTBIDIX 1{;--MesoHoB, RCIIYillSHHHX B 3a.z:;Hm:> 
IIOJiyC~epy Jl,C. B 3aBHCHMOCTH OT pa3JIH'IJHHX romeW!TlI'!JeCKHX rrepeMeHHl:lX~ 
3KcnepHMeHTaJII,Hll8 .I{aHHHe IIO.I{TB8pJK,D;aIDT YHHBepcaJII,Hlltt xapaKTep .KBapK
napTOHHHX CTPYKTYPHHX cpyIIKmm Jmep ll MHrKOCT!, CTPyfuiOil a.zu>OHH3ainm 
KIJaPKOB. TIOKa3aHO OTCYTCTBHe IIOJIHOH qm<Topn:3ainm 3aBHCBMOCTH cetJe
mm OT .KBa.npaTa nonepetJHOro :m.mym,ca H IIOPJJ.nM KYMYJJJITllBHOCTH 9<:- -
-M830HOB BO Bcett o6JiaCTH 3HatJemni IIOPJJ.nM KYMYJI/ITHBHOCTH. 

5. B co6HTIDDC C IIOJIHHM pa3BaJIOM H,IU>a yr~epo.na B yrJIOBOM pac
rrpeAeJieHIDI rrpoTOHOB 06:aapYJ!teHa CTPYKTYPa C IIRKOM B paiioHe 60°. 

. / 

6. IIQJIYtJeHO YKa3aHll8 Ha 6om,my10 BepMTHOCTl, POJ!f.n8HM ll306ap B 
~-C-B3aHMo.neiicTBruIX no cpaBHemno c 5r.-p -Bsam.10.neiicTBMMH, 

OcHOBHHe peaym,TaTH .IUICCepTainm orry6JmKoBaHH B pa6oTax: 

1. AHoIIllnI A.H., .Jlio6111MOB B.B., CapwieBa JI.H., COJIOBl>eB M.H., CyJieii
MaHOB M., ~eH.I{Op.llt n. CBottCTBa Jllll,Il;lipYJlltIDC Me30HOB, o6pa80BaH
HHX BO B3aHMOA8HCTBIDDC sz- -M830HOB C JmPaMH yrJiepo.na lI HYKJIO
HaMH IIPH &- = 40 raB/c. - ,fmepHWl qll!8HKa, 1978, T.27, BHII.4, 
c.1001-1007. 

2. AHollllIH A.H., BaJmmI A.M., .Jlio6m.toB B.B., COJIOBMB M.li., CyJiefn.w.
HOB M.K. HHBapHaHTHHe ltHRJII03mmue cetJeHM o6pa3oBaHHH KYMYJIIITRB
HHX m:- -Me30HOB B 9t-1i(;.B3rumo.nettcTmmx rrpn P!Jt-= 40 raB/c 
B 3aBRCHMOCTH OT HX IcyMyJIIITHBHOrO tJHCJia H norrepetJHOl'O m,mym,ca. 
CetJemm o6paaoBaHWI IcyMyJIIITHBHHX cTPYtt. - ,fmepHrui ~3mta, 1982, 
T,36, Bim.3, C,685-689. 

3. AHOIIllnI A.If., JII06HMOB B.B., CyJieHMaHOB M.K., ~eH,ll;Opzt n. CTPYK
TYPa yrJIOBl:lX pacrrpeAeJiemrlt rrpoTOHOB, RCIIYill6lllIHX ll3 Co6HTHil C 
noJIHHM pasBaJioM Jmpa yrJiepo.na 9[- -MeaoHar.m c P5c--= 40 rsB/c. -
,fmepHaH @i8HKa, 1981, T.33, Bim,1, c.164-168. 
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4. AHounm A.H., Jlm6HMOB B.E., CyJieiiManoB M.K., '.['yimeH,D;OI>Jit J(. licoJie
.ltOBaHKe cnelt!PoB eqq,eKTHBHHX Maco gr: p-nap n ~ilC-B38ltMO.Itel- · 
O'l'BJmX npll r1i:- = 40 raB/c. - )lyc!Ha, 1980. -7 c. (Coocl111e1me/Ocl'!,e,It. 
HH-T JI,Itep. JICCJie,It. : PI-80-313). 

5. AHounm A.H., Jlm6HMOB B.E., CyJieiiMruloB·M.K. 11HRJW8lIBHHe cetJeHlIJl 
po~emm ll806ap B. ,t-12C-B88EMO,IteficTBIDIX nplI P,r- =. 40 raBi c. -
)Jy6Ha, 1980. -? c. (IlpenpmtT/06~e,It. mt-T roi;ep. HCCJie,It.: PI-80-
697). 

PyK0IIBCb Il0CTyIIBJia B ll8,ItaT8Jll,CW 0T,lt8JI 
30 limH !983 ro,Ita. 
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