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~eHH R p eAKl-1X C06~ TI1A cnoHTaHHoro ACneHl-1R B Mac e~BH~X 06pa3l\a 

A c i1 c T B,1T e Il b HO, eCIlI1 He- c aM r l1n O T e T I-1 4 e C K l-1 i:1 AOIl rO~(H BYU I H i:1 HYKIlI1A. 

npMHa" IlelKaUjYtA o CT p o a y cTaGHJ1bHOCTl-1. TO A04epHM C npOA YKT~ ero u
H f~-pac naA OB AOIlII(Hb! H CnblTbll3aT b B oeHOBHOM enOH1 a HHoe ACIlCH~e 

CYl:\eC TBeHHO r axxe H TO, 4TO B n p upone cyure c r aye r r o nsxo OA ~1 1t 

XHMl-14eCK fll~' 3 ncMcHT-ypaH , Yt30TOnl>I «oronoro I r nal3ltl>\,., 06po330,.\. 

238 U 1 Hcn~T~Ba~T 3 TOT BHA paAHO aKTl-1BHOrO pacnaAa. AnR ~3 RU 
cnOHT aHHoe A €Ile Hl-1e npeACTal3nRCT 04eHb c II aGy~ BCT Bb paAHoaKT HI3

uo r o pac nana : nepuon nonypacnana n o O T HO WCHMIO K cnour a u u o a y 

A eIleHl110 TSF =8· 10 1& I1eT np~1 nCpl-10AC nonyp a cnen a 110 OT HOWeH l1tO 

K u -pacuany T" =Jl ,5 ·10 \l ne r , n03TOHY ¢lOH cnou r ilH Ho ro A CI1I:: lI l-1Fl 

ypaHa npa KTH4 ccKYt HC ~rpo3eT POIlYt . CC Il /.1 p e4 b HAI.!1 0 6 11 3 y y e H l-1 l-1 

ofi paauo a MilccoA :' 10 K r c xouueu r p a u u e ri ypaHil:: 10 - 7 r Ir 
11cKY c c 1 B CHHO C~1H Tea ~pOBatili bl e r p aac ypauoeuo HYKIIUAbl 

12 :18 ,24o .2 42p u , ~ '14 .l!'16 , 2 4 BC m. :!52 Cf 11 A P 1 B npauuune MoryT 6 bI"T b 

np114MHOi:' ooua cnour a -mo r o A CIleHHR, ecna /.1 C CnC/-IYCMble o6p iJal\~ aa 

rpaaueuu npOAYKTilHH RACpHbl X l-1 CnI>IT i1t1/-1 C,. OAH aK O 3 1 0 T I1C TOQHflK $0

Ha He l IMe n 3 H o3 4CHl-1 A /-ITlA 113Y4 C fHi bl>~ ofipaa uou , Y/.1CJl O I<OTOPbl X AOCTllr

no Hec. KOIlbKYt X CO Te H . 

I I HOlll C C T BC HHO C T b ,~rHOBeH Hb/ X HCllTPOH OB c nou r c u u o r o /W I1CHI1Fl I1Me 

C T pacnpene n exac , GII~3Ko e K r a y cco u y 7 , CP C/lH..:': 4 11CIlO I-tel:; l p OHOB 

;; H A l l cne p Cll f! (J~ B03paCTilIO T C YBCII/.14C,H1eM (lTO MHO r o HO I~epil IATlFl
f.)38 - 2 OJ:',:::! - oJ 

~ , II I =1,99. <7' 1 =1, 0, AIl R ~ ' C f I' =3, 735 . o ~ =1,571 OA tiaKO 
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AC 01 ~:,6.2 "7F'm K 2',8.2"\lFm. n p OC T OVt n OA C4 e T . y41-1 TblBalOUjYtVt H aCC bl 

aTOM H ~X RAC P, n0Ka 3~ B ae 1 , 4 T O npl-1 A Cn C HH /.1 HACP CT3 Ha ABa OCKOIl

«a BblAeIlRcMaR 3He pnm coc I il BnR C 1 ·.. 300 M3D. P . lCCMil T Pl-1BilR e e oa c 
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n~ x XHMM4eCKHX SneMeHTOB, pa3nM4H~e MOHO- H nonMMMHepanbHue 0 6 


p a30B a HHA, 060ra~ eHH~e p eAKMMH 3neMeHTaMM, rny60Ko BoAH~e me n C30


MapraH~eB~e KOHKpe~MH M T A . 4 YBc T o MTe n b Ho c T b 3Kcn e pMMe HTOB 6~n a
 

or paHM 4CHa Mac~o~ obpa3 ~ oB , KOTop~e nOMc~anMCb 8 He~ T pOH H ~e Ae


T eKTOp~ /10- 20 Kr/ . OHil He Mo rn ~ GW lb cy~e cT o eHHO y n Y4 we Ha 3a
 

C4 e T Y8 enM4eHMA BpeMeHI1 M3Mep e fH1~1. Ta K KaK AnA a r c r o n OTp e608 a 


nu c e Gbl 113 Me p e HM A An MTe n b HOCT b lO Gonee OAHoro r on a B He KOTo p blX
 

cnyuaax , xo r n a KOH~ eHTpa ~MA ypaua B ofi paauax npeusuuen a 10- 5 r / r ,
 

npenenu 4Y8 cT8M TenbHocTM o npCACN1J111 Cb $OIlOM cno -rr aa u o r o Ae n e HMA
 

yp aHa.
 
n p M n OI1CKa X CT3 r uro r e n suo H3Y ll <1JH1 Cb He KoTo p blC KaMe HHble Me TCO

PHT~, ocotieuuo MCTeopMTbl Aru icunc 11 E$ p e MOBKa , n pl1 H aAne ll< a ~l1e 

K «na c cy vrnuc r u x XOHAPHT08 /C3/ n o cy ~e C T8YIO~ l-1 M npen c r a s n e a aa « 

MCTeOpl-1Tbl 3Toro TMn a o THOCATc n K HaHMCHee AH$$C pC H 4 M po B aHH~M 06 

p a300aH I1AM conHe4Ho~ CI1CTe /1b1 . H UIH1 He Cl1n b HO o GeAHeH bl TA~len blMI1 

ne Ty 4MMH MeTann aMI1 Olg .11,Pb.DII. r OMonor a MM KO TO P~X ABn RIOTCA 

11CKOMbie CT3. H3MepCHHA 06pa 3~ UU 111.:T <';O PI1TOB , n p OAOm;, a 8Wl1e CA He

cuons a o ne r , n 0 300Jll1ml oU/ lapYIIIl IYt. p e/II<l1C ~ici1 T poHHble C06bITI1A, 

CBA3aHHbiC C perl-1CTp al~l-1 e i1 O,LIHO UIlVMt.:I IIIO 2- 3 He~ T po HoB ' 14 ', T a KMe 

c Ob~ THA 1101-JlH 6blTb n p lin MCill i bl CIIIl Il I d l il lUMy ACnC Hl-110 HCl-1 3 Be CT Ho r o 

pauee Aonr omMBy ~cro HYKnMIFI. UOJ/O\OHlHU. npl-1Hi.lAn e lt( i.l ~e r o K 06n aC Tl-1 

CT3 . CKOPOCT b C4 e Ta B 20- 30 p .13 upeuuur .rn n l)lOH o r Ae Jle Hl-1 R ypaaa , 
OAHaKO OHa GblJla 04eHb I H·l 3 KO~ : D C. P~·Il It I" " \ on uo HCI1TpOHHOe c06 b1 

H1e aa 50 AHe l1 Hil I xr neurc c r uo '1C[ COPIITd I\nllc HAc. n 0 3TOMY He 
npenc r a a n n n o c.s B03MOlKHbiM nonY'l I·l I u uonce n OAPo6HYIO 11Hl)lo p Ma 4 l-1 1O 

o Xil p il KTe p l-1 CTMKa X 3T l-1X COGblTHfi 

11HOlxeC TS CHHblC HCi1TPOHHbIC CuGbl l L1l1 /U OCIIIl DIlOM. ABOI1HblC 11 T PO~

Hbl~ / Gbln ~l aape r a c r pu poaa uer TilKHiC n p l' 1 ' 3 /o1 ~ 'I)l' l l l1 nX Xl-1Ml-1 4 e C Kl-1X $ p il K

4 l-1 H , aune.nenuux 113 BOAbl r eo rcpe-a ne u u x Il L T04 1tl1KOB n OJlYOCT p OBil 
lJc n eK c Il /lO r o -Boc T0 4 HblIl l(a enl1i1/ If. II l-1 3 Tl'p MclJlb llblX I1CT0 4 Hl-1KO B 
r: - - - ' U; Jl "il I1Ki.lllb CKOl-1 Pl-1$TOBOI1 30Hbl . nn IlC IW T OP~ X Xl1MI14 CCKI1X <pp a K ~ l-1 l-1 

c icopo c r s C4e Ta He ll Tp o HHblx C06btTI1A eO CTil BIlRJh'l 1- 2 Ae nC HI1A B ACHb 

H<J 1 «r B C ~C C Taa , Onuax o Il nupc cve r e ~ t il HCKOA"YIO BOAY OHa 6blna 

4eHb HI13KOii: oxono onuo r o C0 15btTHfl Il ACH b Ha 0 AIlY TOHHy Te p 

Manb i io r o pac c ona nonYOCTpOBa 4CIleKe H 

n p 11 Hl-1 Mil A BO BHl-1Mi.lHl-1C HCl-1 3 6emHOCT b no r epu , B~3B aH l ibiX TeX HIo14C

e KMMH TP YAHOCTRMI1' 1I3 Bn C4 e HIIR M3 60n bwo ro 0 6bCMa pae COJla , H He o n 
pCAeneHHO CT b npo r uoa u p yesic r o Xl1MI14CCKo ro n O BCACHl-1 R I1CKOMoro 

HYKn I1Aa . He 06x OAMMO n p OBOAl-1 T b MHo ro c TyncH 4 aTylO n e p e pa6 0T Ky HC

CKOn bKl-1X AC CRTK 08 TOHH p a c c ona . DOMAY l-1 C Kn~4 l-1 T Cn b H0I1 CJlOmHOCTM 

3TOH aaAa 4M, Ha Aa HHo i1 CT a ,LI11 11 4 e Jl CCo o Gp il 3 HO npO BCAe Hl-1 e OT Acn bH~X 

MOAeJl b HblX XMMI14CCKMX on~ TO B . K COmaneH I1 ~ , B 3T l-1 X o n biTax n OKa HC 

YAanO Cb n o n Y4 HT b 06pa3 ~ b1 Hc60 n bW0 l1 Mac c~ / S I r / C AOCTi.lT0 4 HO 

UOn bl!Joi1 CKOpO CTblO C4e Til HCKOMor o HYKn l-1 Ail / HCC KOJl bK O C06btT H ~ 

B ,LIeHb/, 4T O Hco6 x OAIIMO AJlR c r o I1Ae H Tl-1$M Ka~ Io1 M 

P il c n p e Aene Hl-1 C n o MHo * e CTBe HHOCTl-1 C0 6 blTl-1 I1 . 3 a per l-1 CTp l-1 p OBa HHblX 

B MeTeOpl-1TaX 11 r MAPOTc p Ma x , n0 3 Bo n RCT r p y 6 0 O~CH l-1 T b cpCAHe c 411C
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JlO He~T pOHO B ACnCHI1A I"; =2-~. no 113MCpeH H0 l1 CKOpOCTH C4eTa Mo mHO 

o~eHII Tb n o p RAO K BeJll-14l-1Hbl KOH~eHT pa~ 11 11 r l-1 n OTCT l-1 4 CCKO r o HyKnHAa 
110- •1 r/r AnA MCTeOp l-1 Ta AAJle HAC M 10-16 -10- 1S r / r AnA 4 eneKCH

CKO~ BOAbl . 

Ec n l-1 3TOT HYKnl1A Aei1cTBHTeJlbHO npl-1Hil Ane ml1T 0 A ltOMY H3 Xl-1 MM4C 

CKI1X 3JlCMe HTO B 113 HO BOI1 06nacTI1 CTa b l-1 n b HOCT l-1 CT3, MOltlHO Oltll1Aa T b . 

4TO OH UYACT KOHlI eHTplo1pOBaTb CA B KaKI1X-TO Ml-1 HCpan b Hblx caaex 
B r ex 111111 l-1HbI X nop onax H PYAax. E cnM npl-1HATb aa cpenuee co aepxa
Hl1e l-1CKOMOro 3JlCMC HTa B 3 e MH0l1 Ko pe O ~C H KY, non Y4c HHYIO Ann Me TCO 

pIlTO B, Mo mHO Ha ACAT b CR, 4 TO 6 YAYT H aAA eH ~ 3 CMHwe oupa3~~ , B KO

T OP~X e ro KOH~CHTpa ~ l-1~ AOCTl1 r aeT 10- 12r / r . OAHa KO nOI1CK TaKl-1X 

ou p a 3 ~OB nOTpeGoaan 6~ He CKOIlbKMX TWCA4 11 3MepeH HA Ha H e ~Tp OHH~ X 

ACTCKTo p a x ' 17 • HUKOTOPbl C XI1MM4e CKl-1 C anCMCHTbI npl-1cyTcTBylOT B 3CM

HOI1 Kope B Kon ~ 4eC T Be, HH or~a 3Ha 411Te JlbHO / B Ae CRTKI1 p a 3 / MCHb 

WCM, 4 e M B Ka MCHHWX Me TCOpl-1Ta x. fleJlb 3R nOJlHOCTb lO HCKJl104H Tb 3 TY 

a 03MOMHoe T b H An A CT3 . B TaKOM cny 4ae oG Hapyme HHe n OAo6 H~ X 06 p a 3 

lI0 B UYACT e~e 6 0 Jlce n p 0 6JlCMaT I14 HwM. , 
,LInA npCO ~One H Mf1 yt<a3 a HHblx TP YAHO CTe~ peuiaouree 3 Ha 4eHl-1e HMe CT 

C Y ~C C TBe HHoe nOBblwe HHe 4 YBc lBl-1 TCnbHO CTl-1 ACTCKT OpOB , perHC TpH

pyDl:jMX MHOltl('C1BC HHbIC He l1Tp OHll ble C06bITI1A. Ta xo e y s cm14 eHl-1e 4YBcr

BI1TCnbHOCTl1 MomeT 6blTb ~O CTl-1rHYTO aa C4C T YBenl-1 l lCIIl-1A MaC l-bl ~1C

cneAyeM~x 06pa 3 ~ OB C 10-20 Kr AO 1000 Kr . n apa Me T p~ H e ~ TpoHHoro 

ACTc KTopa, p aC C4l-1TilHHOro Hil H3Y4eHl-1C npoG TaK On MilCCW, GYAYT 

pa ccMoTp e H~ Hl-1mc. P aCCMOTpl-1M 3Kcn c pHM cHT~, KOTOpblC AOnltltibl 6 blT b 

Bbln OJlHCHW Ha TilK OM Ae Te KTo p e M 0 lle HHM Io1 X 4YB CTBl-1TCnbHOCTb. 

npHHI1MaA 00 Otil1MaHHe Gonbwy lO Ma c cy 0 6 pa3 l10 B , HCOGXOp,I1MO o r p a 

HI14 l-1 T b CA 113Y4eHHCM Hc 6 0 nbworo 4l-1CJla OGb CKT OB . nO- Bl-1A l-1MOMY, K Ta

Kl-1 M 0 6bCKTilM Hyltl HO OT He CTH Tl-1 n H4 Hble noponu 3eM~io i1 xopu /ynbT Pil 

6a311TbI. rpaHHTw, ~en04 Hwe nopoA ~ / H HeKO TOp~C PYAW, 06ora~e H H we 
p CAKHMH TRmenblMl-1 3neMCHTaMM . n p l-1 B~GOp C nopOA lIc n c C0 0 6 p i.l3 HO OTAa 

BaTb n p CAn 0 4 Te HHC l-1 X pa3HOBl-1A HOCTRM, 06or a ~cHH ~M ilKlI e eeOpHblMI1 

MHHCp a n il Ml-1 • H , c neAoBuTcnbHo. P CAKl-1 MH 3 nCMCHTaMl-1 . n p e Ac Ta Bn Ac T 

Ta Kl«e HHTCpCC l-13Y4CH l-1 C HCKOTOPblX 0 6 b CKTOB 3 eMHoA KOP~, KOTop~e 

Ha npOTR>«CHHM Anl-1TCnbtiO rO n e p l10 Aa BpCMC HH n OABe p r a n Hc b B03AeAcT

BHO r l-1APOT e p M H MoryT 6WTb 060 ra~eHW TA>«e Jl~MII neTy4MMH 3 nCMCH

TaMl-1. K Ta KIo1 M 06beK TaM OTHOCAT Cfl HlCJlC311CTble KBap4l-1TW, pa3nl-14HWC 
THn~ cna H~cB, MCTa COMaTHTW H T . A . 

Bec H3McpeHMA 6YAY T eonpOBOltlAa CT b ~HOM c nO HT aHH oro ACn CHl-1A 

ypaHa, KOTOP~~ COACP~l-1TCfl B Y Kil3aHH~X B~we o6 pa3 ~a x B KOH~ cHT pa

lIl-111 10-7 -10-5 r/r . 3Ta KOHlIeHTpa ll HA COOTs eTcTBye T 50-5000 ACJle 

HI111 a ACHb Ha TOHHY otioaaua • Oc TanbHblM l-1 HCT0 4 Hl-1 KaMl1 $DHa npa 
paGoTc B nOA3 CMHOM nOMe~ CHMH MOl«HO npc Hc 6 p C4 b . 

Hec ao tpa Hil BWCOKl-11; ypoaeu s l/IOHa cno-rrau uo r o ACnCHl-1A ypaHa 

npMM CCb c nO HTa HHo r o AcnCHHR l-1CKOMOro Hy Kn HAa MomCT 6b1Tb o 6 Ha p y 

• 
A K ltCC cUPJlbJC MIfJlep WII,1 0 5 blt lllO o 6pa3YlO TCH l W n o c n e n u e a CTap,lUI 

K P IIC T a.rIJlH33I t IlO H llo r o npouccc a II KOHlIeHT P I1PYlOT pCp,KUC 3neMeHTf,l . 
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IKCII,] Aillttl! n u n BC C b ~"l 1I ~1 3 Kuii er o KOHI.l C H Tp a l.ll1H. P a CCMOT pI-1M. Ha 

nJlll~'~p. cny clilH . xorna HilPRA Y C Y PiHtOM (v = 1.99) B ofipaa ue Hil XO

)\l1rLR :! lti Cm ( I.' =2 . 98 l. [3 Tc1 6J1l-1l.lc n p l1BCAe llbl A ClHHble 0 pa cnpenen e

mt '1 ltUl~CCTBeHHOCnt HCH TPOt tttblX C,_'6 blH l il np » ~ t 3Me pe Il 1 1 ~t oG pa3 11il 

M,ll:-(.U':1 1000 K r. C.OjlcpNalllL'ro oxono I r y paua ~1 np~l MCCb :!4 oCrn , 
K010IJilA UT Bt.! lIaCT LIlKny c.nuH T,lHHLIY. tIC neHI1 ~1 . B 10 0 paa ~,e Hb w e MY. 

4L::M 'l l1c n o IWJlCHI1i1 yna ua ISO O AcnuHHI1 0 A CHb ~:lbU ~1 5 AenC ~1I 1 1 1 
~ ' 16 (, In' 2 0 •B t-\Cllb "m . IJOA I) Jll:HII' CJ1b IlU c."T b 1I3MCP CHI-111 - A HCI-1 , YI-1 CJ10 

CU(ibIH ,ii Lr1UIHattHOro Al! JICHlIIl ypd thl - oxono I Uof . Bo B To p o i:' c r oo 

KC Td l:im'H.\LI Y Kil3ilHbl " 1-1 (' n i t COUblHl il L Ml lOlilec T BC I IHOC T b lO or 2 AO 5, 
KO TOpblC LJYilYT a ape r a cr p u poaauu Hc Ci T POHHblM A L~T CKTOPOM . I1MClOlIlH'1 

:JII1'lleK H 1BHOCTb pe r nc r pauu» l)A~iHlJlHlblX He i1TpoHoB tl , 7 ~1. B T p e T b CH 

CT pOKC AutiO pacnpencnem«, IIIIR Cl1Y 4;:Hl , «o r na B oopaaue np uc y r-

C r a ye r r UJ1b KO :!:lrlU I:HO p ,'lCnpLACJlI~ I U IC HOpMHpoB a Ho ua 41-1 CJ10 tlBO~ 
H~X cuG~ T H~ BO BTUPO~ CT pO K~/ . U 4e T BepToA cTpoKe R aH~ Be po~T

IIU.... H I O TKJ10 IleIlH ~"i 'IHcen L. (J LJ bH~IH C /oIHOlKeCTBC II IIOC T blO 3 . It ~1 5 . n pa 
BOA AlIl l-1 X p a cnpen e n CHH e 2J8U ITP CTbA cTpoK a l K pac n peAcneHl-1 1O 

2;IBU C n p HMCCblO 21l\::nr'BTopan c rpox a /' . n p ml3BcRcli~ l C 3 H 1X Be -

PO~ T HOC TC~ 1 2 .4 3x lO-~ 1 naeT BcpO~T H aCT b TaKara pC3yn b T a Ta H3 

MepCHI-l fl . B I(OTOpOM A nR 238u 6 YAe T n 0 J1Y 4 c HO pacnoenenc uae 101.10 

*eCTSCHHOCTH coG~T I-1A . oTBe4alO~ee npH/oIe CH I ~ c06blT HR A e n eHHR 

2 'IllCIIl K ID 1 COGbi J Hf1 t leIlerUHl 2,18 U. 

ratim ll(il 

IIJllJihlC lOT ,Ie I IIIUl: orL ('( ,!:iI,1I1111 2 4 5 

! lJOLJO (C.1l'1I 11112 38 U 
11l11l2-1°Cm 

I OU 

. _. .. 
,L 'lle 

I".l I ',70 4 28 

uropou ( rpmcn 

1" H:t1pClll'.'lellll(, 1111 ~ llItliKt'L TIl<JI

1I0C!'I1 ..VIIl yp .lllOl, t1IJP~IIIPllll ·1 11

lI11e 11;1 llllL'.lLl .IHllillll>lX L \l(,I,ITIli'J 

JJ7 I 'IJ 22Y Ll 

WI ~J..6 _O~JJ_U .2~h 

TnK lIM o6pa 30M, Ann OCpa31.la Ma c co~ 1 0 0 0 Kr C COACplilaHl-1eM 

10-0 
r / r ypaua MOlmo OGr1ilpYlll>l II. cno u r auuoe neneuae I1CKOMoro 

CT3 C AUCToacpHOCTblO . 97 .5" np ~i CKOpOC H l pacnana 5 AClleHI1i"1 

B ~eHb , Cc.ml q~1CnO ,-: A nA CT3: P _ 3 .QIUl cnyva n , ko r na AnR ~lC 

KOMoro CTJ r: 2 ,11 . o() HapYIK~'BcleTCR 50 A~I1t!H~1r, B AeHb C AOCTO

BepHOC Tbf:J ,)9 ,/+' . QTMer l-1M, 4TO 5 t.\eIlCH I11-' B AeHb H il TOHHy 06

pa311<l COOTBeTCTBY~T KOHll~tjlpal.lMH I-1CKOMOro HYKJ1HAa npH6nl13HTenb 

HO 10 - I" r I r . IlIlH oupa 3WlO C COACp)l(aH~leM ypaua ,,'eHee 10 -1\ r I r 
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10 
YYBCTBH TeJ1bHOCTb 2 0 - A He BH oro H3M C p CH HR COCTaBH T 10 - r/ r 

n o KOH l\ eHT pa l\ ~H1 CT3 
C YlllecT BeH H o~ oco6 e HHocTbIO n OA0 6HblX 1-13MepcHHA flBIlReT CR TO 

liTO & HHX HCT He 0 6 x oAHMOCH 1 T04Horo on peAeIleH I1 ~ KOHl\eHT p al\H I-1 

ypaHa B 0 6pa3 11ax . n a~H wM Y CIlOBH eM R BIln ~Tcn H c c neAOBaHI1C p a cnpe

A CnC HI-1 R MHo~eCTBeHHOCT H HC~ T POHHbl X COGWTH H WIR C n OH Ta HHo r o A e 

J1 e HMfl ypa Ha. OA Ha Ko TaK a R K aJ11-1 6 p OB K a Mo~ eT 6~ T b npoB e A cH a cpa a

H~1T e J1bHO n po c r o C npl-1MClle HI-1 CM n p ena pa'r oe y p aH <:J Maccoi:' OK OJJO 

1 0 0 r . 

Hj lEPHbl[ PA CnA.Qbl , ~bI3[3A Hli bI E n03t l OlKHbil l HE COX PAH E H I1E'~
 

6 A PHO HHO r O 4l1 CnA
 

H awa Bcpa 0 c n p a acA n HBo c T b CLl xpaHeHH R 6apl1 0 HHO rO 41-1CJ1a OCH O

aaua J111Wb , i.:l A al lH biX 3 Kc nc p HMe H ToB , YYB CT BMTCJ1 IJHOC T b KOT OP bIX , 

HCCM OTpR Ha e e n opa 3 1·1TCJ1bHhIC Ma c wT a (ibl, C T 04 K~1 3 PC HHR T COPl-1I1, 

A Bl lRCT CA o r pa HH l leHHo l,' 18 . 1:J 3 Kcne pH~, eH T b l , ueru,o KOTOpblX 5b1no y c 
T <lHOBn e HI-1 C n p CA CJ10 B c Ta6 HJ1b HOC T I1 Hy KnoHOB . c aa aa u uux B aTOMHOM 

RA pe , noo aonan uc s YIKC B n~ TMAec fl T bl x rOA a x ' 2 0 ,21 : Ilpenen n epHoAi 

n OIly p a c n a g a Hy KJ10Ha - 2 .10 23 IlC T, n 0J1Y4eH Hbl l1 B TO Bpe M~ Il p a -

GOTC 'nep oB il 1-1 AP. ~ 1: OCT aBa n CR He M 3MeH H~M B T C4eHHe n 0 4 TH 

A BaAl\aTH flCT. I1HTe H cH B Hble n o " CKM p a c n aAa n p OT OHa Ha4<ln HC b B 

KOHI.lC c eMHAcCflTbl X rOROB n o c n e T o ro, K a K nORB HflHCb Wl-1 p OKO H3

aec THblC c eA 4 a c nepau e MOA e .nl-1 Be111-1KOrO o6beAH HCHHI1 ' 22 .2:\ " 

B Ha CTOflll\Ce BpCMA B pa3nH 4Hbix nafiop a r opan x Ac Cic TBye T 6-8 
xpynuux YC Ta HO BOK , c ne uuan s u o n p e llH a 3H a 4 C HtlblX AJl R nOI-1CKa pa c
naa a npc rou a / CM •• H <lnpH~lep , 21 .25 / / . YCT auoaneu HHlIIHHf1 npen en ape 
MCHI1 IKI13HH n p OT OH a 2 ' 1 0 32 n er no O THowe H ~110 K pac n a n y p ve + 110 ' 26: 

3TO yx aa sraaet l i a H e npHM cH~l~IO CTL. MHH HM anb H O~ SU(5) MOA cml, B 1(0 

r o poa T aKOI1 x auan pacnana ABnRCT Cfl 001OBli1->1I1 , a B p eM R 1II1-13HI-1 n po 
TOHa AaeT c~ B n p e n e n a x 1030 -10 3 2 n e T ~7: ~J1A APy rl-1x B 03MO~Hbl X 
xa aan oe pa cnan a HY KfloHa 4 y e c T B I-1 T e Il b ti O CT b yC TaHO BO I< He C KOll bKO 

Me H b we • .QoC T MrHYT bI ~ n pcAe n Bp e MeHM *H3HH no n o p flA KY Bc n H4H HbI 
3 1 

COCT a Bn RC T 1 0 J1e T . BMecTe C T e M BCC Hn H n 0 4T H ece r p ynn w 

HaGfllOAanl-1 CODbl TI-1R - Ka HA liAa Tbl pacne ncn IL+1/'\ It t K o , e ' (lIo HJ1H, 

6 b1Tb Mo meT, 3 K30T M4CCKI-1X MynbTI-1nMOHHblX pacna AO B OblRC lleHI-1 C n p H 

POA bI 3 T HX C 06~ TH A Tpe 6yeT YBCIlM4 eHHA CT ilTMCT H KH, Gon e e TlIla T e J1b

Horo Y 4e Ta (~OHa H nOBblw eH l1R c nocotiuo c r a y CTaHOBOI< K pecnoauaaa 
111-1 10 11CKOMbtX npou eccoa. 

li e HCKJ1104CH O, LITO p erl-1 CTpc14H R MHOlll e CT B C HH blX IiCi1T pOHHbIX COGbl

TM ~' oxa xe r c a nonea uou ' 28 f j: 1 J1~ nOflY'WHI-1R A O n 0 J1 Ii I-1 T CIl b H011 HH¢OP'1(') 

4~iH 0 Ha 6 n lOA a e MbtX pac na ncx Hnl-1 B cny -r a e H eo6xoA~ MOC TM y e cm14eHHR 

Ma CCbI Y CT ilHO BOK" QllCH KH MtiOmCCTBeHHOC r l-1 He A TpOHO B, I-1 cnycKa eMbtX 

• lIPlI 3 ilJFIIl llOil ~ liI cce yc T , I IlOHKII/K aJIOPI\~J(' rp n / P L~ rue ' l 'p a u,H Sl Ilei! T p O

1I01l T p cG yeT 3 l1il l 1l l T e.J l b ll O ~tC :l bWC J" O 11I1Cn:1 u yucrnnrem. ur.tx ')!leMeIlTOll 

110 c p a n u e ru uo C PC l 'l l CTIHllllI C: • 3J1L~ I<T Jl OHal' ll l 1T lIO l i I( ON lI O II(~ Il Tul nnn IIilOllOH . 
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n~m SlA CP Hl>IX Jl p eB pa IlI C H ~ t fl X . Bb l313ilHHLIX P.lC.tlClA OM Hy KIlLl Ha 111111 ClHH",rH 

Il fll\ II CI1 iiN, ()L I1ll1 c.Ae Jli1I1LI [I p nbOT L 2!1 Cal nar. uo =n l ll~ OIIC HI«}/·I , pacn en 
p I,'n" 11 [) IHlOA\o1 T K n c nyc s a uuo , B q)eJ1 Itc/~ , 3 11 10 lie l1lpoHOB 

11 3 anup lKCn C 3 i1 ~ I C Bl11iUd COU T I3C TC T BC IIHD 13 cny uac pnc nana II e T7 

3nl~ 1 lIei';T pOH .:JM, I1L flyU\l' Ii HtoII.\ 13 pe a y ns T aTI' I1HY l P11HA," p Ho r o x ac KClACl 

11 3 fl A pa , B KO lOPO /~ pOlKAile 1 CfI 11l10H, A OG iHlfl T ( fl 1 -i~liTPOHbl o r 3i1XUa 

1 03 «" , xo r opu c npu aune r e 113 flApa, OC Til llaBnI1£liJIOTl..fl Hil pa c c r oa uaa 

~ 10 CM. Cp ef\H e e 411cnD I3LJJ1C T C BWl1X nl10HO B l~ n fl 2U8P b COC Ta B I1 T 0,11 
Hi) pacnan '2 9 , oJ c pe zmce 411cno HCI1 T POHOB Ha 0 A lIH 3 a XB ClT OCT aHO 

BI I Bwe rUCfI I1t l0Ha - 7 3 11·. 

!\HilnO r W-fHbl M 06pCl 30~ \ ,·IOI :mo p a c LMo T p e l b A P y r lie l<a H Clllbl paCI1i1fla 

HyKJlOHil , Jlnfl .11(30TlI 4eCKlIX JWnTOHHbI". pacnanoa N • fI' P , X , ,."OHbl l , 

npcAcKa3aHHux 13 MOAenl1 n aT I1 - C a n il Ma ' 2 ~ ' , a laKlKe A n fl pacnana 

p • P K t , BepO R1 Horo A n A cy nep C ~1M/.\C TP ~1 4H L IX MOlv~nell :11" 4 1-1 (,,110 

l1C n YU\C HHbl X Hc(n pOIMB GYAeT u e acna xo . Kal-ii"lnbl p • I' ~ K" , n - P , KI) 
/lOnlKHLI l~aBaTb :ill il411Tl:JlbHU UOIlbWYIO MIiUlKLLTl3lHHO CTb Hei11 pOHOB , KO 

TOpUlC I3YAYT lKnyLKa lbLA 1111'" r lpll 't Ae pHC I/.' .3ilXB<11 e Olp ~IUaTe Jl b H bIX 

1lt101l013 01 nacnana K, . ,,1 tt - , ~lf1l' np '1 "Gp.n 'Hldll'I'" I 1'll1 epfl/\ep K ~ - ~\e30
Ii d M 1-1 , uGnil30B,lflWI1 / 1I.\C.fl B npou c c c e p l'rLi l ep iH~1 1l 1 H,l PilCCTO flll ~1I1X 

~. 5 CM OT T O lHUI p OJ:</W tll1l1 K . O T 15 flO 30 H I ' I I TPOI IO~ UYflC T l1C n y c. 

l<aT bLfl B L BI1 HIIL npu pac nonc Ilyr-. 11UHiJ ( u G P ,13 <)Il LJ IH l e M K , BC KTOP Hbl 

/'\l! 3 01l0 B " ' I / . 1 , i) 1 ,1 10 ilC 11 1111 A Py n1 >; pacnanax , "' ':lP il l( l CP101 3YlOIl\ lo1 X Cfl 

P Q)~I\ CHll e~\ 2- 3 ,1I1 p O HO D B l1flPL . /1<1/10 nonara n, , 4 TO HdU JlIOAC HIo1C CO 

6W T I lI l CO C H I Il t> oonbwui.i MHO )f(eC TB eHHO CTb lO Hei11 p OIlO R, 11c n YU\e Hllbl 

n p ill<H 14 e c 1<11 11 3 ()l1 lio i l T O l I IUI , MU lKCl (ibl r b OAt H,M 113 n epcne 1<1 ~113 Hbl 

c nocofio u p a c n 03 11<.JB <1HI1Sl npou c c ca p a c n aAil 11yKnuHil 

e r a c r p aua n MH OMt: CT ElI :t1l ibIX HCII T PO HOB M Ll )l( ~~ r O I<,13aT bC fI llyBCTI3I1

T e n bli LII~ 11 I1H {j)l) P I'hl1 11B HLI/~ Ml:T 0/10 1~ nOI1L K a flBJ1 e lll ' H llC. U11IlIlR4 1111 Hci;lpO 

ua , nnc paue P il C C/~OTpe l tli <) r() 13 p a 6 0 T C I { Y 3 b l~ l l t1 il :J:' 11 n u c n c r a anmoute 

r ocn B03MO)!(t1bll·\ 13 II CI <010PbI X MO,q e nR X !l~ n Io1Koro Ol n.L'fl l l HC Hlo1 fl I CM 3:1 I 
C 4 CJlblJ H a 6 .nIJA t: HI1fl a r o r o flBn l:HI1H IIPOBOJlflT CfI 3 KC nl! p l 1 ~1L'HTU 11<'1 

11CI-' T POHHblX n y4 K<1J<. pCd l<Tc.PU B I ' yC. K U p l l1 0 11"'(' , llonY 4 "' H npcncn n e puo > 

A 'l OC 4 11 n Jl fl l ~ Io1 ~I c uofion uor n I1CllT Pl)Hil _ 1 ,S 101
\ C :H r OT OB I1T CfI HO Bbi e 

KpynHblC 3 K c nc p l1 r~(,foI TbI . OC411nnRII I1f1 Hci,;TPOHCl , CI3113 .)t1HOrO B o1 l 0 MHO M 

npe , MOlKCT 1Io1 6J11J/1a 1 bC Sl B C T ':H I14 C C K I1X 3 Kc no!p lll~un ax , KOTOP bl~ 

npoaonarca li Cl yc r il Ii013K03X . n p Cf\ l i a 3 11B 4 CHllbl X A J1 A n OI1C K , 1 p a cn an a 

npoToH a. CaM~~ Bbi COKl1n n p cflcIl 10Kono 2 ·10 ~t nCll A nfl BpCMCHI1 

If('''3HIo1 flAep KI1 c.nopOHa n o O T HOWe HI1t') t( caMonpOI13UUJ1b HO MY o a cnany , 

Bbl3 B aHHOMY Ii N - B Hli l1 r Io1Il fl 4 ",e rr , 6 b1 n n OJ 1 YlH.~ H B 3 K C n cpllMCI1T C r p ynnu 

I1pBlo1l i- /1l14Io1rim-6pYKXt:' flll CH :15 .' KaK Ouno n OK il 3 a HO B pafio r e 2 9. ClHH Io1 

rlo1nR~11fl a H l "' HC I-lT pO I,a B Allp e C Blll i ua A l lnwiil n pl1 BoAIHb K l lCnyc KaHII IO, 

B CPCAHCM . 24 H c A T PO HO B , a C Y4eTOM flAcpHor o 3il XBilla O CTil HO B I1B 

W"'X CfI o r p a ua r e ri s u ux nl10110B CPCAltRR MHOHiec 1 B CHHO C T b Hel-'T pOHOB 

AOIl~Ha npl16nl1lKClTb C fI K 30. 
Pacnoeneneuuc n o 3Hepr"'l1 HCllTPOHOB. ~l cnYUlC l1 ltbl X B npou ccce 

aH Hl1 rlo1Ilfl41011o1 11 n p ", pacnaAe HyKnoHa , CBA3 aHHoro 0 Tl1lKenOM fI/1pe, 

OTIlH4aeTCfl O T 411C TO ", cnap"'TenbHoro c nCKTpa. xa pa K lep Hor o Anfl A C 

IleHl1fl RApa. HapRAY C OCHOBHOi:; KOMnu HeHToi1 C n e K 1 p a. u6ycnOBJleHH0l1 
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Io1C I1C1pel ,,,, eM l1elll POHuB 113 B036YlKgeHHhlx ane p , GYA e T Ha6JlIOJFlTbLS1 

T aKIKC BI<Jla,q 6 bl C T P LIX HenTpOHOB C 3H cprlo1 e ~1 10-100 " 3 13 }:1 0 JlfI 1'.11\11 

6b1 CT pux HClll PUHOB A n11 c nY 4 aJl C BI1H 4 iJ COC laOl1l n p "'Me p liO O. '"2 ot 

n OJlH O r O 4Io1 CIl<l IlCny~eHHWx Hci1lPOHOB 28 O c o6eHI 1OCTb IO H~II T POli llbIX 
COGblTHI1, CBfl3 ilH libiX C iiN -aHH",nlIlfl411C i1 B fl Ape 11 c II CKOT Opbll·\l1 Ki )

HDnilMIo1 pac n~ A~ HYKnoHa, flBJlfl CT CR 11 3 01pOnHoc yrnoBoe pac n pc,q~n~

Hlo1 e libl CTPblX Ka CKaAliblx lIe.:1TpoHoB 

133 AI1M OAEl'ICTBI1I1 KO CI1l1YECKI1X nY4 El1 

OA Io1 H0 4 Hbl C H ciilPOII~1 B n0/13CMHbI X . n O MC~eH\o1 AX noaanao r c a r n il B t1bl11 

oopaao« B P C 3YJlbTilT e p e aK4",i1 ( 11 .11) . n p o r e kao urax Ha f1 A P~X n er xa x 

3ne l~e HTOB nl.m 0 6 J1Y 4CH Io1 I'1 (I -4 ilCTl14 ClM'" 0 1 paAlo10a K l ~ l B lioro p a c n ana 

y p aua , r o p un 11 11 X A 04 epHl1X npOAYK 1 0 B 3111 p e aK4H '" lie C03/1.:1IOT 

3al1eT ~lo ro ¢o Ha M lfQ)~ C C T B e H HbI X li e i1 T p o H liblX CO GbIT ", i:; np l1 KO H4cH Tpa 

LtHl1 y paua 11 TOP~fI B ol<PYlK a .Jll \I1 X r opu ux n opona x ~ 3 '1 U- 5 I-/ r He> 
CKOJlbKO Gonce OQ Y 1I1MblI1 MOlHCT 6bll b 1110 1t O T MrHOB C H HU X Het1 TpOIiO B 

c n ou r au uo r-o /1e Ile HI1R y p ilHiJ 17 OA lIa KO npu y l<il 3il H HOl1 KO IH~C H1P<l l\l1l 1 
p au a i'I 31'OT l1JoH o x a aa a e e r ca He £lbICO KI1M - H e Gonce 1 fl OOl11t O r O 

Im l71T p o H I1o r o C.06 hlTll f1 a a 10 J1Il ci:; 0 PC II1C l ~)I1 P YIOU\C M y c r po fi c r ae L 110

rh~ pC q HblM CC 4 CI 1l1C r1 1 1'1 
2 , poc n onoxeuuo» lIa p aCC T OllH.1l1 2 1'1 O T c t e u 

n o r- eui e uua • 1ll1 cno II e ll TpOHHbl X, C06b111111 L MII OlHCC TBCHHOC T hlQ, p a B HOi1 

3,,,- 0, 3 a a r o n , a C06blT l1A C MHOll<eCleCHltUC T blO ..,: /1 n p iJ I<T 114 C C K I1 0 1 

Cy TCT Byt"lT . 

11 C 1 0 4 H l1K a Mi'I MIiU>K C CT OC HHblX lic i1T POHHblX Co6bl1l111 B nOA 3 eMHLl x 

nOMel.4eHI1ll X flBnfllOT CfI B3a"'MoA c i1 cT B~n r~ 100HOD 11 a r r- o c e cpuu x Hei1 T p ll

HO . 11 3 YLJeHI1 -) n OTOKOB HC i1TPIo1H O 11 '~100H () B r l1 yGO KO n on ;, e Mlle i,; 110
30 a9 

cuaue « pnA P,'l60T I CM : - I. 11t~ec 'r cfI T ClKlHC MHoro /1.1H HbIX 0 

B 3Cl I1MOAci1CT 81111 II c iiT pI1110 11 MIOOHOB C a eui e c TeOM. Ha pl1C.YH K C npua c 

n e u a 3aBl'1C ~ l MOC. T b rJT rnyGI1 liLI 4 ., c na B 3 il~IMOA ~i1CTBI1~ B A ellb KO CMIo1

l.l eCI<~I X MI:JOlfOU B ofipa a ue MilCcoi,; 1 T . n o A<l l ll tblM PiJ (50Tbl .\0 n OKiJ 3a

H il T a I(t;<e a li a Il0n 14 H a fl 3aBI1 Cl1MOC T b nnn B3 alo1 l ~ oA ci1 c 1I3~1I1 B lOPI14Hl>IX 

HeinpOIiOO C 3 Hc p n le i , ':-' 20 1130 11 _ 700 t13B. 4 11 c n o B3B I1 '~Ofle l1c T e l1 11 

ill /.\OCl!>ep liwx H e ~lpHHO npilKT Io14 C CKH HC 3a13l1CHl O T rJlyG"'H~ 11 COCTilB

n R C T np l1MepH O 0 , 3 r O/1- I T - I Ta K Io1 M oG pa 3 0 M , OnJlOTb AU r lly 6 \o1 H~ 
tl OpnAK il 10 4 

M BO/1HOrO 3 KBl1B ane Hl a 1M B 3 . / B3aI1M OA e ~ CTBI-1f1 101100

HOB n p eri c T il BJl RIOT O CHOBHOii I1C T04 HIo11< l!>oH a MH ()lK e C 1 BeHHblX Hcii T PO HO B , 

a H a Gon b we n r Jl y G Io1 Hc OCHOB HWM RBIlflC1 CfI l!>OH OT B3ilI1MU/1 ei1 c.TB",ii 

il T I~Ot qJCp H bIX II CIITPl1liO. 

JlaHHbic 0 /oIIiOIXe CTB cHHO CTH HciiTpOlIoe, r cHeplo1pOBilHHblX B p e ayns> 

T aT C A 3 ill1/.\og e~C lBI1~ MIOO HO B 101 He~Tp"'HO, n p il KT "'4e C I<'" O T C y T C1 By lOT 

B nHT cpaType. HMe~1CI1 nlo1Wb ~ aH Hwe 3K Cnepl1MeHTOB, B KOTOpWX "'3

MCpRnl1Cb C P~AHHC 4l1CIla He~TpOHOB, Io1cnY~CHH~X "'3 6nOKOB p a3

nlo14HUX P Cl3M t;POB, 0611Y4aeMb1X ny 4KaM'" lieiiTpOHOB, npOTOHOB 1111'" 

Gonce Tfl lKeJl NX 3 C1pA~eHHUX 4ilCT"'4 C 3Hep r",e~ 01 HeCKOIlbKI1X A e CR T 

KOB 1\ 3 13 J~ U Hec.KonbKI1X r313 ICM.oGaopHble CTil Tbl1 "41, 4 27. CpeAHec 

4101 cnLl H " 11 1 pUIIOB, r cH e p ", p O B a HI-ibIX B 61l0KC cBIo1H 4a oOIlbworo pa3Mcpa , 
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Y p ouell b QlOll8 NH Oj\(CC T H C HllblX 

~ lIe i iTpOll llblX co6 h1'r llii t W A 3e~lncii ., 
I10Kil 3 il1l3 3 aU Uc ltN O C Tb 4Hcnil fl A ep:I: 

:I: I lhl X 1l3all~I O)..l ciic TBllii 0 '1' I' J I y 6 11I1b l . 
o I - ~1I 00Il bl, 2 - II c i i TP OIILI C a ue p-:t

fllCI! ;:: 20 ~1::J LI , J - ll e n Tp Oll bJ
T" 
I c ::m c p n le ii ':; 700 H3ll, 4 - anlO c :::s: 
:::l( 1!ll'lJ llblC Ilci i TPHJiO. 113- 3Ci p aann -uu l
 
J 
 II I' C O l'la J' I/ 11T Jl 0 1'1 3 qxpl'KTe 11 pcm.edic
:J\
 
(.J
 I'ICCTII OCTI I B03 ~IOlKII0 113 N e He Jl lle .. YP O JJJlH tjJOll 3 Il 2-j p a 3 a . n onolKclIll e 

II'p l ll l hlX L Ii "3 :.lilllllC HT T3K JI(C OTZ_3 
KOIl CTJl Y KlUlI 1 YC T<lI IOBKIl . ltpen nc n a O":J 

~ f W1lJCL , 'I T O O C Jl O H JlYIO N <1CC Y yc r a-: 

I IOII K I I (l 6'h C I'IO ~1 I 1'13 C OC T :lBn n C 

3 4 0 5pa :i'-'1 1 C 1I1lO T II OC T LIO J T ' ~ 1 - 3 . 

e ~ t , M BO AH. 3KB. 

AOC T~ r ae T 3Ha4CH~H > I 00 n p a 3Hepn111 n e p a n-uror'o n pO TOH a T .2: I 1 3 8 

~ pe3Ko B0 3pacTaeT C Y4en l14eHIlcM T. OA HaKo c p e A He c 4 Hcn o HeH TpO

HO B, I1CnYll\ eHHblX B e A II HH 4HOM ClKTe B3Cl I I MOAeH CT Bl1 fl , O r paHI14eHO 

~ 10/ . OH O 04e H b c n a60 I Bce r o Ha 20t l B03pac T aeT B Al1 a n a a OHe 

T = 0 , 4- 1 1 30 11 A a lKe He MHor o yMeHLwaeTCll npa l\a n b He HwcM p OCTe T. 
OCI JOBHaA 4aC Tb MH OlKe CT Be H llblX Hea:1 T poHOB n o nun n e r cn n o c n e O KO H4a 

Hl1fl BHyTpl1 flAeplloro «acxana , Ubl3 Ba HHor o n e p B I14 HbiM n p OT OHOM . H a 

P fl A Y C TaKI1MI1 HeATpOHilMI1,3 HCp r e Tl1yeCKHA c n e KT p KO T OP~X I1MeeT BH~ 

x apaKTepH~H ~nfl n p 0 4 ccca HC n a p e HI1R H3 H036y*~eH Ho ro KOM naYHI\

flApa, Ha6nlO~aeTCH a a MC TH bl(, BKIlaA 1- 20 :(;1 OT He ih p o Ho B , ~1 c nYlI\ e H 

HblX B n p o u e c c e p a 3 BI1H m BHyTpHAl lcplto r o Ka CK ilAa B Cp a l3HIH Cn b HO 

Hc6onb woM I-1H T epBane yrnoB B HanpaBIleHI-1H nyLiKa 6 0 MGa p A H P Y IOlJ(HX 

npOTOHOB. 3Hep rHH TaKI-1X I KacKaAHblx" He ~1T poHo B "> 10 1-130 11 MOIKCT 

AO CTH ra T b aHil 4e HH~, c OH 3 Me p HMblx C 3H ep rHc~ 60M6 a pAI1P Y ~l-1x n p o 

TOHO B . " " a c K a A Hble " He i i T p oHbl auauaaor pil3MHolKeHHe, B p e a y n s r a r e 

I<OToporo H aGnlOAa e T cn Wl-1 p O KOe pacnpCJ.\eneHl-1e nnOT HOCT H HeH T poHoB, 

o r n n uaoure c c n (Il OPMOH , c u n suo Bbl H 1HY TOll a n o n s Hil npa Bne HI1fl A Bl1 lKe 

HHfl n p O T OI Ja . 

11Ho l;<ec T Bc HH OCTb H n p o crr pau c r ae u uoe p a cnpeneneuae He ll T p O HO B , 

r e uepapoaauuux n p H B3 iJ H MOAe~ cT BI1flX MIOO~I OB 11 He A T p I-1 HO , n o - BHA I1

MOMY, 3 ilBHC flT OT LJ l-1cn a B03ltHKiJIOlI\I-1 X B n e p BH LfHbl X B3al1,,'O AeI1CTB I1RX 

p N 1-1 vN aAPOH OB 1-1 OT p acnpeAeneHI1H I1X HMnynbCOB. OTG O p c 0 6 b1 T I1I1 

no 3 TMM n p l13 Hil K iJM noaBonHT, 0 4e BI1J.\Ho , 3Ha411Tcn bHO YMeHb WMTb $OH 

O T B3 iJ IIMOACr"ICTBl-1 fl MIOOHOB B 3Kc nep~IMeH T ax n o n OI1CKY cnoa r auuo r o 

A cnCHI1Il CT3, Euie 6 011ee 3 l/J(pe KT I1B HbIM aanne r cn npl1MeHeHH e aK T I1B HOH 

a a ll\ lH bl , « o r o paa A o m Klia pera c r on p oaa r s MIOOHbl , n p o x o n a uta e -r e p e a 

YCT ilHOBKY . OA Ha Ko a K Tl1B HaH a iJl!\ llTil He4YBCTBIHcnb Ha n o OT Ho we Hl11O 

K BTOPH4HblM HCII rpou an , BblnC T alO4HM 1-1 3 CT C H n OMCll\ e HHA 40 .' n 0 3 TOMY 
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u JK,-IlL'PII~" III I'" 11l. ,ILHto..Ky CT3 IIpt...AnU4r1nLnbHbl/ol aunac t ...R p acno

nOll<l'HI1<' 'II T \ItUUKI, lel rny61li-le ..: 2000 M U .1, Ha ML:ltbWI-1X r nyriauax 

onucnen. IlIll YIJl,Ollfl r-o-ra OT KO(.l~l1l lel.KllX nY4l:f-1 coc t iJB llI 3 Ha 4 1-1 r enb

HblL' TPVfllll,1 111 npn 1-111l"pllpCTCllll ll1 pe ayns r o r ou 113MepeH~li 'l 

Per II( T p,1 11 1111 AJl(;PolbiX npeUpdlJ(CHHfl, Bbl3Bcl IIl1blX 11L:L.OXP':lth~t Il1eM LJiJ

plHl1 llHl' " q", n a , I,_"npJl,.eH.-l c. HCllGXllAIII.\UL. r s» CO:lI\,lIlI1H yC; Td IlOBKII 

1~c1l.l.ui ·l _ I lllJ0 T rlillX~ AIlA C TL>Jl b KlJynl'f')I-' yc T.JIlOBK~1 r, KOpOC T b ClIC 

r 1 11UJl <:3 11 b1 X COULl I ~ H1 Ht, n p t:!Bl>I CI I T 1- 3 3a rOll Ilo o l OMy tiCO()XOl ll IMU 

110r'\l ! L\,lT L 3KcnCp~lIleti TallbHOC yl. Tj)O llC TUO li d B03MWK IIO 60nuwcH r Il y 

Gil lie. 4T OGbi AO G I~T b C fl ~"'l',Cl-l""al1b IH) l-\ocTyntmrD yML:HbWe tl,IR 4'OHa <1T 

MoCIjlCP ltblX Mt10HOB. f1p~t\l TaBl1fleTC:I I~U C T a T 04HO I1 rnyGlll1a _ 500 0 /-I 

B.:>, . I I ,] KOTOpOll '1I1cnLl B3dI1MOACr:IL. Toml aT~I()(.I1JepHbl" MIOOHOD .. oc Taa 
nne r IIOU. a -uicno B3uflMuAei-.cT BHI"t BTOpl141ibiX lI e r"lT p OIl OB C :>~lep

rl-1er"1 _ 700 /1:>0 , BblneTdlJUl(1)( ,13 CTe~1 nOML:ll1L:Hl1fl, - 15 B rOil Ha 

100U r CBI1H4il, C nOM<JUloKJ clKH1BII011 3ilUII1Tbl. a TilKIKC aa <.4e T Y4cTa 

He l ll POHIlLIX BJaJ1t-101\t;J1CT B,1I1 i3 HapY>:lllbIX c n o n x CB,11I4oBoro 6 nOKil 

M01KI10 CDeCTl1 :nOT (JJI)H 1.10 YPOBl1n 1 rOA- 1 

B3il~It~O/ Il! I-'C T B' 1fl aTMOc.lpepllblx ll e~T pl'1I10 C 3lfepnle~1 600 /13 8 

n p u n o n n r K nnflBnl;.tlltl~ BlOOD T c.mlHWl 120 MHOH<CCTBtl IlHbIX t1d1T PO H 

IILIX co6bl nlr", B rOA 4:1 nOA<lOJlIlYJlljdR 4d CTb 3THX COObI H1~ n u n n e r c a 

PC 3YJlb T .1T OM B t tYTPl1fl/WPliLIX K i1C KilAO B . BbI:JBa HHbI X KBilallynpyn1M pac 

CCflH l lCM 11 p",aK l \~,nM II I una ,'N • I' N n c I nI10HO I ~ B E1b1XOAHOI~ xanane 

n 0 3T OMY OHI1 6YAY T B tJonbWI1Hc.T BC T P YA HO OTJll l41-1 MLI OT pacnanoa ni

n a p , t' IT 11m 1 p - 11K' • 3 1Ja411 'Tcnb HO Me llbWI1M oxaauaaercn 41"CIlO 

iPOHOB~X HeHTpHHHl,lX B3iJl1~\OAeJ1CTBI1;-l , 11P,1BOllfl ll1I-1 X K o5pa30B.lfll11O 2 
~nH 3 nHOHOB . no AaH HblM paGoTbi 4 1 4 H c n o Ta KI-1X BJCl H~OAe~CT~H~ 

dTMoc¢epH~X He~ TpHHO C Y4eTOM u T60pa no ~ Mnyn bCY H HHB~pMaHT~O~ 

,~ a c c. e ::: 0 .3 B rO I~ Ha 1000 T . 3 TO l ll1CnQ MOIKHO I1 P ~' H fl Tb , nO - E1 ~lA ~ ' 

'~OI'IY, B KiJ4el. T Bt: npeABap~tTt;)l1bHOI-1 04LIIK1'1 ypo ana lPotla B c n y u a e 

p e rwc r p. u u-« no MHOlKec rBellltblM He~TpOH lIl,I M COGbllt-lA~1 pacnilflOB Hy't<no

H,l c 2 1111H 3 nMOHilMYl B KOHe4 110M c o c ron Hll l 1, il I ilKlKC np~' nO,1CKC 

pilAI-10a t< rt-lO ll o r o p a c n ilA a rnueno r o flll pa I Bbl30ill1' IOrO npQ4C ,-CO", "tlm,,

rl-1nRll l-11-1 ii N, 

31\1( 11104 EIHI E 

n pl1 Be l1CH I10 e paCCHOT penne noxaauaae r, lITO P~3EHI Hl~ ML TUIlOB 

p,,"rl1c TP<lIII1~1 MHOt'leCTBeHHbI,o( He~TpOHHb IX c.06blTHn cnocofiuo gJTb HO

B ~e B03/o10lKHOCTH npl-1 nUI1CKe 1-1 Hc.cneAoBclHHH peAKHA CilMOnpOI1JBOnb

II b1 X n AcpHblX n p e B p al!\e H H ~. 

llnfl 3ClAil4H noucxa aCMHblX 06l>CKTUB . COi-\epIKClll\HX 1I0Bbll"1 IW I I PO/ I 

I lblll eno..1r amJO I\eJlflU\l-1flC A ' HY KI II I A , 061 1il PYlKeHHbl(i B l<a MCHHbl,'( ~!(; Teopu

T oJ ': .1 nlAPOTt:PM~X , npenc Taanne r cn tte06xogl-1~lbll-l C.03I\iHIl1C He~' TpOH

-ror o AC r ex r upe , pacc-urrauuor-o Ha ~13Y4eH~IC oGpa34uB PYA ,I nopon 

Ma c c o~ AU 1 T 4 T 0 6b1 oGccneLJ I-1 T b pe rHCT pa4 1110 PVAKI1X paCllilAuB 

I1C K() 'lOrLJ lIyKJU '1\cl lIiI <!lOHc cnou r auuoro I\Cne ~l ~t fl npMMCc.11 yPo.lH<l ~I 

B3a IH~OI't 'ltc. TElH~t KOCMHLlec.KI1X 11yqefl , yc T aHOBK<1 AOfllKHil 113~lepflTb MHO 
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lKeCTBeHHOCT b 1-1 np OCTp aliCTBCHHOC paCnpeAeJleHl-1 e nnOTHOCTl1 HeHTp O
HOB B KillKAOM COGblTl11-1 . YpOBCHb QYBCTBI1TCJlbHOCTI1 no OTHOWe Hl-1 1O 
K KOH ~eHT p a~ HI1 r l1nOTeT I1 4CCKOr o CBepXTnlKenoro 3JleMeHTiI B 113Mepe
HI1RX n pOAOJll:~I-1TenbHOCTblQ 20 Atfc ii COC Ta B~1T 2 la-If, r / r AJlR ofipaa
~O B TI1m14HblX PYA 11 nopon 3eMHo~1 xopu npl1 ycnoBl1 11 npOBeAeHI1R 
3I(C n~[) HMet1TOB fla rny6111~e '::. 2000 M 8 .3. 

Pil3pa6oTKil 11 3KcnJlyaTiJ411R Til l<oii yCTil HOBKI1 AacT B03MOlKHOCTb 
I1ccneAOBaTb euie uA~tft nonxon K 3Kcncpl1MCHTanbHOH npotineae nOI1 CKa 
RAepHblx pacnance , Bbl3BaHltblX HecoxpaHe HHe l~ Gam10HHoro 4I1CJla_ 
B 4aCTHoCH1, npenc r aanne r 60nbWOl71 ~lIiTepec. 113Y4cHI1e C nOMOU\ blO 
3 TOH vc TaHOBl<ll M~'OlKeCToeHHbIX lI e ii TPOIH1blX coGUTI1H , Bbl3BaHHblX RAep
H bll~11 ~3aI1MOJlei1cTBl1nMI1 ny41<a HeHTp~IHO OT YCI<OI.H1Ten R. Pe3ynb TaTbi 
Taxoro 3KCnepl1MeH r a AilAYT KOm14el. r ue uuae 0 4C I~KI1 (jJoHa OT 83a 11MO
ACHC T8m"'! a TMoctPepHblx. itCHTpuuo r nyfioxo nOA 3eMJle~1 3 TO, B CBOIO 
ovepcns , AaCT B03r·IOI,IHOCTb CACJI<1Tb peilJ1I-1CTI14CCKl1e O ~e HKI1 KOHKy 
peHTocnoco6HOCT tt npcAnaraCMoru cnocuGa . l \omHO nOJla r aTb , 4TO pe 
r l1c Tp.l ll llln MHOlKCl. r ucuuux HeHTpOIIOI3 B YCTaHOBI<ax 60JlbWO(, Ma CCbl 
I _ 1000 TI ,LIaCT orll)t!,qCJleHHl.It: flpe~ I~IY14eCT aa 8 31<cnepHMeHTax no no 
HCKy pac riana HYI(IIOlti1 B luM C I1Y'~,1~ , ~('JH1 a ro r pacn an c 60JlbW0f1 
B <~ POA T HOCTb l~ npuaonu r I( ~IYJlb ll1<.l/ \pU H I1bl~1 t«Jlt t: lHibIM COC T OA HI1 R /~ . HaM 
npc,qc T<.l Bn ne TCR, 4TO 3 1 11 n pe IllMy~eLl u ~ MDl y T G~ lb I1 C nOJlb30Ba H~ 

npl1 PC ll l C T pa~11 1 1 llACP HblX oacnanoe , uuana-mux i 'l N - i1HH I 1 'I1JlR~l<I e H. 

Ta xo r o pcna "C TaTI1 4CCKl<l il" 3KCnCpI<I /lctt I no 1l0 l1CKY OC ~ HnJlR l.\ 1II 11 HCll
'r po ua HOMeT Aa Tb npeneri HPCl1C HI1 11(1<131-111 flApa CBI11l1la 10 3 3 ne r 
no OTHOWel1l11O 1< CT 011b :) 1{30Tl' 4L!CKOI ~y 13111~y p<.l /1110a,<l 11BHO r o pec nan s • 

Aaropu BblpalKalO T rny60 1< YtO npa a uar en suoc r s C. Ii.EilllneHbKOMY, 
A.C.l1n bIllHoBY , B ." . Orlll eB e~l< oMY 11 3 .0 . OKoHo ay 3a non e3H~e 06cym 
AeIH111 . 
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nep~DOA n.B n~WK~U~t 

F lerov G.N. et ~I. PI 3-85-266 
On the. Rcglstratlol. 1.,1 R"ro' ""cl, r r -Jn~ t orma t I ens 
by Du tee t InQ Mu I tip Ie rlo-u lI"uro ! <11' 1011 t.V,II t 

In the ...a r l i e r tutll, 01 i. lilt tony hwt'''' I t es aOlJ Cjtloth",nMI water 
there werc obse rvc-d hllJ I tI pit 1I.'lIl' on ,IlI , .. 50 Itm CVl!'lI s \/11 i (h might be due 
to the spontaneou .. t, .ion 01 >upl',h. ,wy e l ernen t s (SHEl. In this connection 
It isof i n re r e s r to I'lok r cr j.cr rvs t.r l a l ';donpl., • .-11th J hilQl1erc;onccntration 
of the sough t nuc I i :1.. Jji11"11 "tI \'/1 til me t eo rI I C$ wl1, ch rupres en t weilk I ~ d it 
f e r ent i a t.cd solar _Y'.t III ma t t .. r.A ,,,.Irch (or such semp l es can be carried on 
using In expc r lrnen t II tup wlliqhinq I t on , Multiple ncutron .,mi < ion detec
tion in rock Sdf'lpl.!> ul .uch <l wel~ht will pe rrn i t the> de rec t i on of a SHE ad
mi x turu at a level c.t 10 I, '1/'] after .. 20-day exposure , The deve l opmen t and 
operation otluch ,I se tup will dllow one to t ack l c another apnroach to the 
lJlpellm'lntal problem of nuc.l ....r decays due to the noncon serve t i on 01 be rvon 
number (nucleon dCCdy .md ilN annihilation, as a result ot the oscillation 

f a neutron bound in the a toml c nucleus). 

The Investigation has been performed at the laboratory of Nucl~a 
Reactions, JIUR. 
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