
C. .) I I . J r 
lvt-55 

OE'bEDVIHEHHbl i-1 
VIHCTVITYT 
5IDEPHblX 

VICCnEDOBAHVIYt 

Dy6ua 

i 
I 

tf6S 

P-2265 

B.H. Mexe.noa 

OB O.UHOA: 3AKOHOMEPHOCTH 
B CnOHT AHHOM .UEnEHHH .H.nEP 



P-2265 

B.H. MexeAOB 

OB OJIHOA 3AKOHOMEPHOCTH 
B CnOHT AHHOM nEJIEHHH .stnEP 

Hanpaaneao a ~paan '.!tAepaas ~aaxa' 



/1/ 
nocno OT!tpb!THH K.A.noTp)!UiltoM u r.H. 4>neponbiM cnoHTauuoro AeneHHH ypana 

ua~anucb cucTeMaTu~ecitue H3Mopouun nopuoAon nonypacnaAa sToro nuAa nponpamouun 

/2-4/ 
y pa3nH'IBbiX l!Aop. HaKonnoHHe Aanru.Ix n03nonuno Bbil!BHTb pun 3aitoaoMepnocToll , 

KOTOpb!M IIOA'IHHHOTCSI nBHOIIHe CnOHTSHBOrO AOBOHHH, B pe3ynbTSTO '!OrO CTana HOHSITHOll, 

/3/ 
no xpal!uell Mope KS'IOCTnoaao, npupoAa nponecca, B 'ISCTHOCTH, n pa60Te oTMe'!anocb 

HOCKOHbi:O 9MHHpH'IOCitHX '38KOIIOMepliOCTOl!, KOTOpbiO Bbll!BBSIIOTCSI y nepl!OAOB nonypac~aAa 

CIIOHTSIIHOrO AOHOHl!SI H a -pacnaAa 'leTno-'leTnbiX l!Aep. Onu ronopm o HanH'IHH o6mux 

'!OpT y TSltHX1 ltS38HOCb 6bl CHHbBo pa3nK'IEIIOmHXCSI MOlKAY Co6ol! npo!lOCCon, KSK ucny

CKSHHO H3 SlApS B BRAe a -~SCTH!lbl 'IGTb!pex CBSI38HHhlX HYKnOHOB u·caM01IpOH3BOnbHblll, 

pa3nan unpa na Ane npuMepno paBHbie '!acTH. Hanu'!ue o6mux xapaltTepucTHK y TaKHX 

BHAOB npenpameuull MOlKHO IIOHHMSTb KSK CHOACTBHO npOSIBHOHHH KBSHTOBQ-MOXSHH'IOCKHX 

s~GKTOB TyHHGHbHbiX npoXOlKAGBBll ~epe3 noTennuanbHbll! 6apbep, TeM ue Monee Mexa

HH3M CIIOHTSHHOrO AOHOHHH AO ltOBHB He BhlS!CHGH, nocneAOBSTGHbHSSI TOOpHH nponecca 

OTCYTCTBYGT1 II STO 06CTOHTOHbCTBO HBnHOTCSI CGpb03HbiM TOpM030M B IIOHHMSHHH MOXa

HH3Ma AOHOHHH1 a TSKJKO CTpOeHHli SIApa, H CltS3biBSOTCli npu CHHT03Hp0BSHHH HOBbiX 

TpaacypaHOBhlX H30TOHOB, Coll'IBC 38Aa~a CBOAHTCII K HSKOnnOHHID B03MOlKHO 6oneo pa3Ho

CTOp011HHX 9ltCnepHMOHTSHbHbiX ASHHhlX o6 STOM HHTepeCIIOM liBHOHHH, B HSCTOSIIIIOM: 

Coo6meHHH Mbl XOTGHH 6bl o6paTHTb BHHMSHHO HS TO, 'ITO nOSIBHBmHeCSI HOBbie ABBHhle 0 

CIIOHTSHIIOM AOBOIIHH TSilKOHhlX SIAep IIOATBOplKASIDT no Kpal!ael! MOpe OAny H3 OH!!Cb!Bae-

/3/ 
MbiX B 3SKOHOMepHOCTGll, 

Jii3BOCTH0/
2
/, 'l'rO nepOHTHOCTb CIIOHTSHHOro AGHOHUH B o6meM npeACTSBHHOT C060i! 

3anucuMocTb OT Z 
2 

-/A, 'r,e. una'!e OT Z ·
2 I R 3 • H3necTHo TaxlKe, nanpuMep, H3 Aan-

/4 t:l/ • 
HbiX 06 a -paCHSAG ' 1 'ITO no l',!epe 3SIIOHHGHHH nyKBOIIHbiX 060HO'IOK IIpOHCXOASIT 

¢nroKTyanuu panuyca HAPS u, cneAonaTellhno, ¢nroKTyanuu paAuyca AOnlKHbl CKS3b!BaTbCH 

Ha nepHOASX CIIOHTSIIHOrO AOHOHUH, nosTOMY npH OTbiCKSHUU 38BHCUMOCTGll, KOTOpbiM noA

'IHHHIDTCH BOpOHTHOCTH AOHGHHH pS3nH'IHbiX HAep, nenecoo6pa3HO HCKHID'IHTb BBHHHHe 

"'w M= T nen • Ha 'I"'IDKTyanul! PSAHYC!l HApa, 'ITO AOCTHraeTCH1 GCnH B3HTb OTHOmeHHe ---"'= 
Ta 

npHneAeHa 3SBHCHMOCTb BenH~HH M y 'leTHo-'IGTHbiX H3oTonon OT _'!Dena Hel!TpOHOB 

puc.l 

(N) 

B RApe, Ha 9TOM pucyHKO 3S'IepneHHbiMH KpylKKSMU HOKS3SHbl BGHD'IUHblt npHBGAGHHbie 

panee
131 

unu yTO'IHGHHble BnocneACTnuu
14

- 61• He3a'!epHeHHhlMH KpylKKSMH yKa3SHbi HOBble 

3 



/4~/ 
AABHble, aaHMCTBOBannble na Tax JKe BCTO'IIIHXon • Uu¢paMll o6oana'lellbl BelDI'Illllbl no-

pstAXOBbiX HOMepon COOTBOTCTBY!OIIlBX S!Aep. npeJKAe BCero CJieAyeT OTMeTHTh, 'ITO OTIIOWOHHSI 

nepHOAOB AeneHBSI 1t nepHOAllM a -pacnaAa HMeJOT MeHhmnli HliTepnan naMeneHHii nenH'IBB, 

'!eM y xaJKAoro OTAeiibuoro BHAa pacnaAa. Tax H3MeueHBe nepuoAOB AeneHBSI AOCTnraeT 26 no- · 
28 2 17 

psmtton (oT 10 AO 10 cex),a naMeneHHe nepHOAOB a -pacnaAa (OT 10 AO 1 cex)- ncero 

17 nopsmxon. MeJKAy TeM nenn'lnna M y Tex lKe smep npn naMeueunn 'IHcna neATpouon 

OT 140 AO 158 MOHSlaTCSI TOIIbKO ua 12 nopsmxon. Eme Mem.mue paa6pOCbl STHX OTBOmeHHA 

ua6moAaroTCsr y smep c oAunattonhiM 'lucnoM uel!:Tpouon. B TlilUIX cny'lasrx paa6pocbl oTuome-
T . 

HBi!: ~~~ COCTllDnmDT AIISI 6onbWBHCTBll AllHHbiX Be 6onee- ABYX IIOPS!AKOB H TOIIbKO npB 

N = 152 onu pannhl 2,5 nopsmxaM. B TO JKe npeNSI nepoSITBOCTH Aenenusr nnu a -pacnaAa 

cooTneTcTnyJOmux SJAep Jtone6riJOTCSI ua 8-10 nopsmxoB. He ncttnJO'Ieuo, 'lio nCTPe'laJOmBeCSI 

nuorAa aaMeTuble paa6pochl nenB'IBn M y smep C OABBllKOBbiM·'IKCIIOM nei!:TpOHOB o6sraa-

Ubi 6ollbmHM norpemBOCTSIM B onpeAelleHBB nepDOAOB OTAOilbKbiX BHAOB paCUllAll D npn Allllb

nei!:weM yTo'luennn ~tannblx paa6pocb1 6yAyT yMellhmenbl. npa 'IDCne nei!:TPOBOn N =158-160 
T 
~~~= 1 , a npn 60IIbWDX N BOIIB'IDHll OTHOWOHBHMOlKOT 6b!Tb MeHbme OADHHUblo 3TO 

Ta 
o6cTOSITe1IbCTno cymecTBenno npn noncttax HOBblX Aanexnx TPancypauonblx naoTOnon. 

nocTOHHCTBO B yKa34BUbiX Bb!We npe~tenax BeliJI'IHH OTUOmeHHi!: nepHOAOB AOIIOUHSI K 

nepHOAllM a -pacna~ta y HAep c OAHBattOBbiM 'IHcnoM nel!:Tponon aacnylKHBaeT oco6oro 

BHHMannsr B CBH3H c sxcnoueunnallbuol!: aanncnMOCTbJO BepoSITuocTei!: o6onx nponeccon OT 

xapaxTepnayJOmnx nx napaMeTPon. Taxoe nocTOSIBCTBO TPe6yeT nec&Ma CTPOro paBeucTna 

COOTBeTCTBy!OIIlHX UOKa3aTenel!: SKCIIOBaUT •. TaKBM o6pa30M, eCIIH C'IHTaTb, 'ITO OTHOIIleHBe 

M onpeAOIISieTCH TOIIbltO npoapa'IHOCTSIMH 6apbepon AilS! OCitOIIXOB BIIB a -'lllCTHU, TO 

ORO Mlli!O'fYBCTBII_TellbUO K H3M9HOHHJO. 'IHCI!a UpOTOHOB y 'IGTUo-'leTUbiX smep C OAHHllKOBbiM 

'IHCIIOM nel!:Tponon. HaMeneune lKe 'lncna nel!:Tponon na ABA cnnlKaeT npnMepno ua Ana 

nopsmxa Benn'lnny M 

HaM npeACTannneTCB, 'ITO TeopeTH'!ecxoe o6~ncnenne yxaaannol!: aaxonoMepnoc~n 6yAeT 

nMeTb ana'leHHe AIIB noHHMllHHB npHpOAbl cnonTannoro AenennSio B 'laCTuocTn, sTa aaxono

MepnOCTb nponHnaeT CBeT na cnB3b TaxHX <jlopM pacnaAa smep, xax ~teneHHe n a -pacnaA. 

no BCel!: BHAHMOCTH, CBSI3b AonlKHa 6b!Tb cneACTBneM oco6ennocTel!: cTpoennn H coBoxynuo

cTn nyneBbiX xone6aunl!: neBoa6ylKAeuuoro smpa. OnncbiBaeMaSI aaxonoMepnOCTb MolKeT 

6b!Tb noneanol!: npn -noHcxax TpancypauoBbiX naoTonoB, Tax KaK noaBonneT ooner'lnT& naxo-

lKAeUHe MllCCOBbiX 'IDCOH HOBbiX smep, npe/ICK83biB8Tb . HUH IlpOBOpRTb H3MOpR9Mble. BOIIH'IHHbl 

T Aen n T a • nocneAnee oco6enno BalKUo, xorAa ua-aa Mam>IX BpeMen JKnanu AIIB HAen-

TH<jlHKllUHH IlpHXOAHTCSI HCIIOI!b30BllTb TOI!bKO <jlU3H'18CKHe CUOC06bl onpeAeneHHR BenH'IHH Z 

H A naoTonoB. BoT necKOIIbKO npnMepon B aTOM uanpannennu. 

/5/ 254 
1) ·Jlpynu uamen nepnoA cnoHTanuoro Aeneunn y smpa 102 ~ 60 cox. 3Ta BellH-

'Inna AaeT uaM M <:20 , 'ITO ny'IWe cornacyeTCn c AABHbiMH AIIB N =152, '!eM Bennqnna 
/4 6/ 

OTHOWeunn, nony'IOHHllSl npH UOACTllHOBltO TACH ~ 6 CeK, cornaCHO ' 
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/5/ 248 252 4 
2) !13 A4Hllb!X 0 nepnoAax AelleUHSI Cf B Fm ( ~ 9•10 H 140 neT) 

T 
nony'laeM oTuowennn ~~~ , pacnonaraJOwHecSI na pnc. 1 ueCXOIIbxo BNme, "'aM oTuo-

meJIHB M 
/4/ 

, onpeAeneiiHble no ApyrHu ny6nHitllllBBM • 

111 
3. Ha yxaaauuoro n npeAena AnSI 'IHCna Aenenn~ 

226 
Ra =0,6 Aenjtcex.r) 

HaXOAHM Bepxruoro rpaEHny AnSI nepHoAa AeneHHn ~ 10 
14 

neT. 3Ta BCIIH'IHHll npeACT8BII9-

OTCSI CJIHWKOM MllHO~. non&3ySICb AlliiHbiMH pHC0 1, MOlKUO pHCKnyTb IlpO)lCJi:ll38Tb Belili'IHHbl 

nepnoAon,cnouTaunoro neneUBB nnn a -pacnaAa ueltOTOpbiX 'leTHo-"'eTUbiX H30TOUOB. 

npeACKa3biB80Mbl9 BenH'IHHbl CBeAaHbl. B Ta6nHne 1. 

Ta6nnna 

HaOTon M 'Itt en Ta 

Ra 
226 1013 - 1015. 10

16 
- 10

18 
neT 

Th228 1013 - 1015 10
13

- 10
15 

neT 
' u 230 1013 - 1015 5•10

11 
-.5•10

13 
neT 

234 
10

11 
- 10

13 
10

8 
- 10

10 
neT Pu 

238 
10

9 - 10
11 

3·10
5 

- 3•10
7 

neT Cm 

250 
15 - 10

3 
Cm - 10 - 1000 neT 

254 
Cf 1 - 100 - 0,0015-0,15neT 

Fm250 
10

2 
- 10

4 
2 - 200 ABo 

Fm 258 1 - 10-
2 - 3 r - 11 AH. 

2b0 
10-

1
- 10 -2 

104 - 3 - 3•10 cex 

MolKUO npeACKaaaT& n106yJO na neJIH'Inu: A, 'I 
A en 

Ta, 3Hast ABe Apyrux. B o6nac-

TH N =152, no-BHAHMOMy, cneAyeT OlKHAllTb Mellbmeli nAAelKBOCTH npeAcxaaaunl!: na-aa TPYA-

UOCTei!: y'leTa BIIBSIHHSI )lllHHOi!: IIOA06onO'IKHo 

Jlnst ne'leTnbiX smep ony6nnxonauo cpaBBHTen&uo ueMuoro AaHHbiX o nepHOAax cnou
/2 4-9 11/ 

Tannoro AeneHHH ' ' • BenH'IH.nbi OTnoweJmli AIIH unx npnne_AOBbl ua pnc. 2. Ha pncyu-

xa BRAHM, 'ITO H AIISI HO'IeTUbiX smep COXpaHSI8TCSl o6wast TeHAeBUHSI yMeHbWO HHSI OTHOIIle-

nnA !A. QT· 'IHCI!ll H9HTPOBOB, XOTSI 3A9Cb BCTpe'llllOTCR 3Hll'IHTOIIbHO 60IIblllHe paa6pOCb10 

'!eM ua puc. 1. no a6conJOTno~ BenH'IHBe ana'lennst M nelKaT npnMepno ua Ana-Tpn 

nopsmxa Bblllle, '19M H y ABlllKAbl 'IOTHbiX S!AOp ll 3TO BBIISIOTCB, HQ-BHAHMOMY0 ClleACTBHeM 

6o1Ibworo aanpeTa cnoaTanuoro AeneunB ae'leTHbiX smep. C ynenn'leuueM 'IHcna uel!:Tp.onoB· 

5 



OT 140 no 154 nenH'IHHbl M yMeHbmaiOTCH npuMepno na 6-7 nopsmxon. Bb!no 6bl npeJKne-

spOMOHHbiM B HSCTOHWee BpOMSI OTbiCKHBBTb p83nH'IBSl B HOBOAOHHB OTHOWOHHil 'IOTHD-HO'IOT

HbiX HnB HO'IOTHD-'IOTHbiX H30TOHOB, TaX KBX HMOOTCSI nHWb H060n&WOil 3KCnOpHMOHT8n&Hblil MS-

TOpBan, HO, BOpOSITHO, B 6ynymeM OTblCXBHHO pa3nH'IHJI MOJKAY HHMH HMOnO 6hi CMb!Cn_ 
257 23S . 

_8CTp0'1810WHOCSl y HOXOTOpbiX smep (aanpHMep, nnst 101 • U ) p03KHO YMOHbWOHHSI 

B01111'111Hbl OTHOWOHBil T nan no Cp8BHOH1110 C COCOAHHMB MoryT 06'b!ICHSITbCSI BHllHBHAyanb
Ta 

Hb!MH OC06CHHOCTSIMH B nnOTHOCTH H pacnOHOJKOHHB ypOBHOJI 3THX smep, Ha 'ITO 6binO o6pa1Jle-

/10/ 
ao BHBManue eme n pa60Te • B cnyqae He'leTHbiX smep aa6niOllaeMaSI 3aBHC11MOCTb I:! OT 

q11cna N n03nonSieT 11CnOn&30BaTb ee nns1 nponepx11 113MepSieMhiX nen11'111H nepnonon cnoa-

Ta!IHoro nene!IHSI BHII a -pacnana 11HH 3HB'IOHHll aTOMHbiX BOCOB. HanpnMep, nep110A Aene-

• 249 /4/ 4 
HHSI Cf , yxa3aHHb!ll n > 1,5·10 neT, 3Ha'IHTen&ao xyJKe cornacyeTCSI c o6mel! 

TeHAOHAHell, BbiTOXSIOIIlOil H3 puc. 2, '10M BOnH'IHHbi nepHOAOB AOneHHH, paBHbiO 1,5•109 
neT 

8 /4/ 
u > 4,5·10 neT, npHBOAHMhle B Toll JKe pa6oTe • Toqao TaxJKe npeAcTannSieTCSI COMHH-

/6 9/ . 257 " 
T~!n&HUM coo6maeMhlll B ' nepHOll Aeneansr Fm oxono 11 AHen. Ha p11c. 2 nyqme 

yxnaAMBaeTCsr 3Ha'leHHe nepnoAa neneausr AnSI 3Toro JI30Tona, aailAeuaoe B 
181 

("' 100 JieT). 

Kax aTo HH CTparrao, no oTaomeHHe nepnoAa AeneR11Sl x nepnoAy /J -pacnaAa, ·xaJKeT

/4 7/ 
CSI, TSKJKO yMeHbmaeTCSI OT '111Cna N • B nnTepaType ' OCTb CBOAOH11SI 0 nepliOAHX 

AeneHHSI ABYX fi'-PBAHOaKTHBHbiX H3oTonon: Np239 ( T Aen ~ 5·I0
12

neT 1,6~2,3 AR.) u 

249 8 T 
Bk ( Tnen =6•10 neT, 1,6= 314 AH.). OraomeHHH K=~ AHSI HHX 11306paJKeHbi Ra 

pHCo 2 3B03AO'IK8Mllo flo a6coniOTHbiM BOnH'IHHaM OTIIOWOHH~ K pacnOnOJKOHbi npHMepHO 

aa 6-7 nopsmxon Bhlme, '!OM noKa3aHHbie na puc. 3Ha'leH11Sl M y ABaJKAbl 'IOTHbiX smep, 

a C B03paCTBHHOM 'll!Cna HOilTpOHOB, ecny MOlKHO nepHTb llpHBOAHMbiM ABIIIIbiM, Olill TSKJKO 

yMeH&maiOTCSI. 3To conepmenao HOAOHSITHO, TSK KBK cornaCJIO COBpOMOIIHbiM TeOpOTII'Ie-

CKHM npeACTannei!BSIM Aenenue nroHHxaeT B pe3yn&TaTe xonneKTHBHbiX Ae<jlopManull, a -

paCllBA eCTb npOXOJKAOHHe '10p03 6apbep, HO f3 -npeBpamenue OTIIOCHTCSI CODCOM K ApyrOii 

o6naCTH gnnenHil - RnneHHSIM npeBpBIIlOHHR OAHOrO POAB HYKHOHB B Apyroil. floaTOMy KBKBSI 

MOJKOT 6biTb CBSI3b MOJKAY AenenHOM 11 f3 -pacnanoM ne SICHo. B03MoJKuo, Mbi uMeeM 

Aeno CO cny'IBHHbiM CTO'IOHHOM o6CTOSITenbCTB 11 AnSI Bbi!ICHOHHSI 3TOrO DOllpOCB npOJKAO 

BCero JKenaTOllbHO naxonneHHO HOBblX ABHHblX 0 CllOHTBHIIOM AeneHHH p -pBAHOSKTliDIIbl)l: 

H30Tonon. 

flon&3yiOCb B03MOJKHOCTbiO npnRecTU CDOIO 6narOABpHOCTb qneay-KOppecnOHAORTY 

AH CCCP npo<jl. r.H.<I>nepony, JI.H.JiannAycy u H.H.Cxo6eneny 3a neaat.te 3aMeqaanSI 

H KpHTHXY• 
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