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288 
Mccne.nosauue ueATpoau~x peaouaucoB U npouaso.nunoch B uenoM 

pH.ne 
/1 2,3/ 

na6opaTopuA ' • MaTepec K 9TOMY H.llPY 6~n o6ycnosneu TeMH 

6naronpHHTH~MH B03MO>KHOCTHMH1 KOTOpbte ORO ,llaeT .lliiH nony'leHHH CHilO

BOA cPYHKUHH H pacnpe.neneHHA npHBe,lleHHbiX HeATpOHHbiX WHpHH H paCCTOH

HHA Me>K.llY ypOBHHMH. 3TO CBH38HO C TeM, 'ITO s -HeATpOHbl B036y>K.ll810T 

B 288U O.llHY CHCTeMy ypoBHeA CO CfiHHOM I /2 npH y.no6HOM .llJIH Ha6nJO· 

,lleHHH cpe.nHeM paCCTOHHHH Me>K.llY HHMH (0~0 3B) o He MeHee B8>KHbiM cPaKT 

pOM HBJIHJIOCh 3H8'1eHHe ypaHa .lliiH peaKTOpOCTpoeHHHo 
/4/ 

HOBbiA HHTepec K 288 U B03HHK B CBH3H C fiOSIBJieHHeM pa60Tbl 1 

fiOCBSIWeHHOA B OCHOBHOM pa.llHSUHOHHblM lliHpHH8M f' y pe30H8HCOB 9TOrO 

/56/ 
H,llpa. 3Ha'leHHH f' y 6hiJIH uasecTHbi H paaee H3 pH.na pa6oT ' , npH'IliM 

OTKJIOHeHHSI OT,llenhHbiX WHpHH OT cp~Hero 3Ha'leHHH f' y "' 24 M SB He Bbl-
/4/ 

xo.nHnH, KaK npaBHno, sa omH6Ky H3MepeHHH. B pa6oTe fnacca H .np. , 

BbtnOnHeHHOA npH no.naeMHOM aTOMHOM B3pbtBe B CUJA, 6btnH npHBe.neHbl r r 
,llnH 3HS'IHTenhHOrO 'IHCJ18 ypOBHeA B o6naCTH SHeprHA .llO 2 K3B1 cymecT-

BeHHO OTnH'IBJOWHeCH OT nony'leHHbiX paaee. 
/4/ 

Ha puc. 1 npRBe.neHbi .naHHbie pa6oTbi (KpecTHKH) B HHTepsane 

SHeprHH .llO 1,4 K3Bo fnaBHbiA peaynhT8T STOA pa60Tbl 38KJ110'1SnCH B TOM, 

'ITO 6btn0 nony'leHO nepRO.llH'IeCKOe H3MeHeHHe f' y C sHeprReA, KaK ::ITO 

3 
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Puc. 1. PanuauHoHHbie IIIHpHHbi pesoaaacos U B saBHCHMOCTH OT 

aaeprHH HeATpOHOB. KpecTHKH - 3H8'19HHSJ r y H3 pa60Tbl/4/. IlyHKTHpHaSJ-

KpHB8SJ npOB9ll9H8 8BTOp8MH/4 / llnSJ Yll06CTBa paCCMOTpeHHSJ. qepHbl9 TO'IKH -

- pesynhT8Tbi ll8HHOH pa60Tblo 
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flOK838HO H8 pHCo 1 nyHKTHpHOI nHHHeA1 npH'IOM llH8m 

oqeHh senux: oT 12 no 33 Mas. Taxoe noseneHHe ry 
pa60Thl CTaBHnH B OllHH pHil C llPYI'HMH H3B9CTHhlMH ~ 

npoMe)l(yTO'IHOA CTpyKTyphl B a4MPeKTHBHhlX C9'19HHSJXo 

60Tbl CTaBSJT nOll COMH9HH9 Cnp8B9llnHBOCTb CT8THCTH• 

HbiM p81lHaUHOHHbiM IIIHpHH8M KOMnayHll-COCTOSIHHI SJilE 

B csstsH c Ba)I(HOCThiO sonpoca HaMR 6bmR npos• 

K8HHSJ H p81lH8UHOHHOI'O 38XB8T8 HeiTpOHOB ypaHOM-2~ 

HsMepeHHSJ nposonHnRCh Ha RMnynhCHOM peaKTOJ 

aneKTpOHHbiM ycxopHTeneM B xaqecTBe RH)I(9KTopa. ITJ 

HRR 500 MeTpOB paspe1119HH9 COCTaBnSJnO 6 HCeK/Mo C 

co6oA llRCKH ecTeCTB9HHOI'O MeTannH'19CKOI'O ypaHa Ill 

( pallH8UROHHbii 3aXBaT) R 190 MM ( nponyCK8HR9) • Ili 

MepeHO llnSJ TpeX o6pa3UOB TOnWRHOA 1,4 H 12 MM1 H3MI 

3aXBSTa CllenaHhl C o6pa3UOM TQnWHHOI 1 MM ( 0 =4,l 

Ka'leCTBe ll9T9KTOpa pallRaUHOHHOI'O 3aXBaTa HCnonb30I 

)I(RJlKOCTHhll CURHTRnnSJUROHHbiA ll9T9KTOp 06'beMOM Oil 

IOWRA UHnRHllpR'19CKHA KaHan BllOnb OCR ny'IKa HeiTpt 

o6'beM ll9T9KTopa COCTaBnSJIOT 6 CRMM9TpR'IHO paCnO 

60KOBbiMR nnOCKOCTSJMll1 napannenbHbiMR OCR ny'IK8o : 

fl03BOnSJeT oTpRpaT:b HMnynhCbl OT K8)1{ll0A ceKURR1 n• 

nopora, perHCTpRpOB8Tb CyMMapHbill: HMnynhC OT BCe 

TpoAHbie cosnaneHRSJ Me)I(Jly n106biMR ceKURSJMR. 

Ba)l(flbiM sonpocoM B RsMepeHRSJX panRaUROHHOI' 

axxypaTHOe onpeneneHRe npoRsseneHRSJ noToKa aeATJ 

TRBHOCT:b ll9T9KTOpa no OTHOIII9HRIO K 8KTY 3aXB8T8 . 

BXOllRT B Bblp8)1(9HR9 

IN, =II (E) £y A 
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238 
liHOHHbie IIIHpHHbl peaOHBHCOB U B 38BHCHMOCTH. OT 

HOB. KpecTHKH - 3HaqeHH.Il ry H3 pa60Tb/41. nyHKTHpHa.H' 

Ha BBTOpBMH/4/ lln.ll Y!W6CTBa paCCMOTpeHH.Il. l.JepHbie TO'IKH -
BHHOH pa6oTbio 

4 

.,...-

fi0K838HO H8 pHCo 1 fiyHKTHpHOI nHHHel, npH'IOM aRafi830H Kone6aHRI 6~n 

r. 288 u O'IBHb aenRx: OT 12 ao SS Msa. Taxoe noaeaeaHe y s aaTopbi 

pa6oT~ CT8BRnH B oaRH p.Ha C apyrRMR R3B9CTH~MR ~8KT8MR npO.IlBn9HR.Il 

npoMeJKyTO'lfHol cTpyxTypbl B s4>cl>exTRBH~x ceqeHR.IlX. Peayn~:>TaT~ sTol pa-

6oTbl CTBBHT noa coMHeBHe cnpaaeanRBOCTb cTaTRCTRqecxoro noaxo.aa x non

HbiM paaR&IIROHH~M IIIRpHH8M KOMnayHa-COCTO.IlHRI .11aep. 

B CB.Il3R c BaJKHOCTbiO aonpoca HBMR 6~nR npoaeaeHbl R3MepeHR.Il nponyc

KSHRH R paaRSIIROHHOrO 38XB8T8 HBITpOHOB yp&HOM-238. 

11aMepeHRK nposoaRnRCb Ha RMnynbCHOM peaKTOpe J1BP c nRHBIHbiM 

sneKTpOHHbiM yCKOpRTeneM B K8'lf9CTBe RHJK9KTOpa. npR nponeTHOM paCCTO.Il

HRR 500 MeTpos paapellieHHe cocTaanano 6 acexiM. 06paaubl npeacTaananR 

co6oa aucxR ecTecTaeaaoro MeTannR'lfecxoro ypaaa aRaMeTpoM 160 MM 

( paaRaUROHHbll 38XB8T) R 190 MM ( nponyCK8HR9) • nponyCK8HRe 6~no R3-

MepeHO ana Tpex o6pa3IIOB TOnWH.HOI 1,4 H 12 MM1 H3MepeHHH paaH8UHOHHOro 

21 2 aaxaaTa caenaabl c o6paauoM TonwHHol 1 MM ( n "'4,8.10 aalcM ). B 

K8'lf9CTBe aeTeKTOpa paaHaiiHOHHOro 38XBaTa HCfiOnb30BanC.Il C9KUHOHHpOB8HHbil 

JKHaKDCTHbdl CIIHHTRnnKUHOHH~I aeTeKTOp 06'b9MOM OKOnO 250 nRTpOB
1 

HMe

IOWHI UHnRHapR'lf9CKRI KaHan BaOnb OCR nyqxa H91Tp0HOB. l.JyBCTBRTenbH~I 

o6'beM aeT9KTOpa COCTBBnKIOT 6 CRMMeTpR'lfHO pacnon0)1(9HH~X C9KURA C 

60KOBbiMR nnoCKOCTKMll, napannenbHbiMR OCR nyqKa. 3neKTpOHRK8 aeTeKTopa 

noaaon.11eT oT6RpaTb RMnynbCbi OT Ka)l(aol <:;!'!KURR1 ne)l(autRe Bblute aaaaaaoro 

nopora, perRCTpRpOBBTb CyMMBpHbll RMnynbC OT BCex C9KURA
1 

aso1Hbl9 R 

TpOIHbl9 CDBnaaeHR.Il Me~y ni06biMR C9KUR.IIMR. 

Ba)I(HbiM BonpocoM B RaMepeaR.IlX paaHauRoaaoro aaxaaTa .llBnHeTC.Il 

axxypaTHOe onpeaeneHRe npOR3BeaeHR .II noToKa HeATpOHOB n ( E ) H8 s4>c!>ex

TRBHOCTb aeTeKTOpa no OTHOIII9HRIO K BKTy 38XB8T8 H91TpOH8 ly 
1 

KOTOpoe 

BXOaRT B Bbip8)1(9HR9 

INI = ll (E) ly A 
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3JleCb I N 1 - cyMMa OTC'I~TOB JieTeKTopa no peaoHaH4 

<~Joae, r H r - pallHaUHOHHaSI H nonHaSI WHpHHbl pE 
'Y 

wallb peaoHaHCHoro nposana Ha KpHBOA nponycKaHHH. E 

cny'lae HeOtlXOJIHMO tlbinO y6j;!JlHTbCH, 'ITO f 
'Y 

He MeJ 

peaoaascy. C SToA uenbiO H3MepeHHH npoBOJIHnHcb npu 

BbiWe pe>KHMaX H CpaBHHBanHCb Me)I(Jly co6oA OTHOWeHJ! 

npH H3MepeHHHX B pa3HbiX pe>KHMax. T aK K8K CMHr'leHJ 

ysenH'IeHHe MHO>KeCTBeHHOCTH 'Y -KBaHTOB B KaCKaJie I 

HHIO ~eKTHBHOCTH perHCTpaUHH aKTa aaxBaTa B pe>KHI 

HH3KHM noporoM, a perBCTpaUHSI B OTJienbHbiX CeKUHSill 

(S Mss) npH STOM naJiaeT, TO OTHOWeHHe nnowaJieA pE 

pe>KHMaX SIBnSieTCSI 'IYBCTBHTenbHbiM yKaaaTeneM H3MeH 

cneKTpa. · B aawax HaMepeHHHX yKaaaHHbie oTHoweaHH c 

MH OT peaoHaHCa K pe30HaHCY B npeJienax CTaTHCTH'IeC 

fiSITH npoueHTOB), 'ITO fi03BOnHeT roBOpHTb 0 fiOCTOSIHC' 

lleTeKTopa. Ha puc. 2 ll.pHBeJieH y'l:aCTOK annapaTypHorc 

nony'leHHbiA C ( D t 'Y ) -JieTeKTOpOM B pe>KHMe JlBOIHbiX 

BeHb Me>KJIY pe3oHaHCaMH o6ycnosneH B OCHOBHOM co6c 

TeKTopa H y -aKTHBHOCTbiO o6paaua. XoJI noToKa c SHE 

H3 H3MepeHHA C TOHKHM 6opHbiM C'I~T'IHKOM, a a6con10~ 

D (E) f 'Y ocymecTBnH nacb nyTeM onpeJieneHHH senH'IHHI 

JlnH pe30HaHCOB 1·'C rn << r y t JlnH KOTOpbiX OTHOWeHHe 

( 1) nO'ITH He 3aBHCHT OT npHHSITbiX 3Ha'leHHA r.. H ] 

pOBKH HCfiOnb30BanRCb Te peaoHaHCbi, llnH KOTOpbiX nH1 

no r n xopOWO cornaCOBbiBanHCb Me>KJIY co6oA H C fil 

H3 H3MepeHHA nponyCKaHHSio 

nponyCKaHHe H3MepHnOCb C TeM >Ke Jl9TeKTOpOM, 

ro o6paaua B JieTeKTop noMewancH Ha6op o6paauos c j 

3aXBaTa, 'lepeJiyiOwHXCSI C TOHKHMH CnOHMH 3aMeJinHTel 

HbiX o6pa3UOB HCfiOnb30BanHCb KaJIMHA, peHHA, TaHTan, 

MeHTblo 
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3aec& l: N 1 - cyMMa OTC'I~TOB aeTeKTopa no peaoeaecy npH Bbi'ITBHHOM 

cfloee, r 
'Y H r - paaHaUHOHHaH H nonHaH WHpHHbl peaoeaeca, A nno-

wall& peaoeaaceoro npoaana sa KPHBol nponycxaHHH. B 'laCTHOCTH, a eaweM 

cny'lae aeooxo.QHMO obmo y6e.!lHT&ca, 'ITO l 
'Y He M9HH9TCSJ OT p930HaHca K 

peaoaaacy. C sTol uen&ro H3MepeHHH npoaoaHnHc& npH scex nepe'IHcneHHbiX 

BbiW9 pe:lKHMaX H CpaBHHBanHC& Me:lK.Qy co6ol OTHOW9HHH nnowaael pe30HaHCOB 

npH HaMepeHHHX B paaHbiX pe:lKHMax. Tax K8K CMRr'leHHe cnexTpa, T.e. 

yaenH'I9HHe MHO:lKeCTB9HHOCTH 'Y -KBaHTOB B KaCKa.Qe npHBO.!lHT K yaenH'I9-

HHIO scPcP9KTHBHOCTH perHCTpaUHH aKTa aaxBaTa B pe:lKHMe COBfia.QeHHI C 

HH3KHM noporoM, a perBCTpaUHSJ B OT.Qen&HblX CeKUHSJX C BbiCOKHM noporoM 

( 8 M SB) npH STOM naaaeT, TO OTHOW9HHe nnowaael peaoHaHCOB B TaKHX 

pe:lKHMaX HBnSJ9TCSJ 'IYBCTBHTen&HhlM yKaaaTeneM H3M9HeHHR XapaKTepa 

cneKTpa. B HaWHX H3MepeHHSJX yKa3aHHbl9 OTHOWeHHSJ OCTaBanHCb fiOCTOHHHbl

MH OT p930HaHCa K peaoHaHcy B npeaenax CTaTHCTH'IeCKOI TO'IHOCTH (nopH.QKa 

fiRTH npOU9HTOB), 'ITO fi03BOnH9T rosopHTb 0 fiOCTOHHCTBe scPcPeKTHBHOCTH 

aeTeKTopa. Ha pHc. 2 ll.pHBeaea Y'faCTOK annapaTypeoro cnexTpa 288 U 

nony'leHHwl c ( n, 'Y ) -.!leTeKTopoM a pe:lKHMe aaoAHbiX coanaaeaHI. Ypo-

seH& Me:lK.!lY p930HaHCaMH o6ycnoaneH B OCHOBHOM COOCTBeHHhlM cPOHOM .Qe

TeKTOpa H y -aKTHBHOCT&IO o6paaua. Xoa noToKa c saeprHel Obin nony'leH 

H3 H3MepeHHI C TOHKHM OOpHb!M C'I~T'IHKOM, a aoconroTHaSJ 

n (E) l 'Y ocymecTBnSJ nac& nyTeM onpeaeneHHH BenH'IHHbl A 

ana peaoHaHCOB c rn << r 'Y • ana KOTOpbiX OTHOWeHHe r'Y 
( J) fiO'ITH He 3aBHCHT OT npHHHThlX 3Ha'I9HHI r.. H r y 

KanH6pOBKa 

Ha nponycKaHHR 

;r B Bhlpa:lKeHHH 

• D.na xanH6-

pOBKH Hcnon&aosanHCb Te peaoHaHCbi, JlnR KOTOphlX nHTepaTypHbie .QaHHbie 

no r n xopowo cornacoBbiBanHc& Me:lK.Qy co6ol H c nony'leHHbiMH HaMH 

H3 H3MepeHHA nponycKaHHHo 

nponyCKaHH9 H3MepanOC& C TeM :liCe .Q9TeKTOpoM, HO BM9CTO ypaHOBO-

ro o6paaua a aeTeKTop noMemanca ea6op o6paauos c 6on&WHMH ce'leHHHMH 

3aXBaTa, qepe.QyiOWHXCSJ C TOHKHMH CnOHMH 3aMe.QnHTenRo B Ka'I9CTB9 3aXBaT

HhlX o6paauoa Hcnon&aosanHC& Ka.QMHI, peHHI, TaRTan, peaKoaeMen&Hbie sne-

M9HTblo 
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npH o6pa6oTxe xpHBblX nponycxaHHSI Hcnonb30BB.ncsr MeToll nnomaneil: 

C yq~TOM HHTe~epeHUHH pe30H8.HCHOrO H noT9HUHB.nbHOrO p8.CC9SIHHil:o na

p8.M9Tpbl pe30H8.HCOB0 nonyqeHHbl9 npH COBM9CTHOil: o6p8.60TK9 JlB.HHbiX no 

nponycxaHHID H p8.JlH8.UHOHHOMY 38.XBB.Ty, npHB9Jl9Hbl B TB.6nHU9o nnsr pe3PH8.H-

COB, y KOTOpbiX rn '> ry 0 OCHOBHbiM HCTOqHHKOM Hu410pM8.UHH 0. r y 

S1BnSI9TCSI H3M9p9HH9 p8..llH8.UHOHHOrO 38.XB8.T8.0 KB.K 9TO 6blnO noK8.38.HO B 

171 pa6oTe • B TeX cnyqasrx, xor.oa STO 6blno HylKHO, BBO.llHnacb nonpaexa 

ua 3B.XBB.T ueii:TpoHoB nocne paccesrHHSI, 

KaK 9TO BH.llHO H3 TB.6nHUbl 0 p8.JlH8.UHOHHbl9 WHpHHbl B o6naCTH 9HeprHH 

Heii:TpOHOB JlO 1200 9B, pa3nHqaroTCSI He3HaqHTenbHo. Cpenuee 3HaqeuHe 

r y =24 M 9B
0 

H OTKnOH9HHSI OT cpeJ:tHero npB.KTHq9CKH He BbiXO.llSIT 38. 

OWH6Ky H3MepeHHSI1 KOTOpB.SI COCT8.BnS19T OKOnO 10% .llnSI 6onbWHHCTB8. pe30H8.H

COB, Bo3MOlKHO, qTo ysenHqeuue ToquocTH H3MepeHHil: no3BonHT o6uapylKHTb 

MB.nbl9 $nyKTY8.UHH B B9nHqHH8.X ry 0 HO BO BCHKOM cnyqae $nyKTy8.UHH1 

/4/ 
npHB9Jl9HHbl9 B pa6oTe 1 KB.K 9TO BH.llHO H3 pHCo 1, HBHO HepeanbHbl. 

- Ml 
Cpe.ouee 3HaqeHH9 r y = 19 M 9B, nonyqeHHOe B • T8.KlK9 npencTB.BnS19TCSI 

CYII19CTB9HHO 38.HHlK9HHbiMo 

0CHOBHbl9 pe3ynbT8.Tbl no pa,llHB.UHOHHbiM WHpHHB.M ypaHa-238 6binH 

/8/ 
.oonolKeHbl HB.MH paHee 1 a ony6nHKOB8.HHbl9 B TO )1(9 Bp9MSI Jl8.HHb19 6enb-

/9/ 
rHII:cxoll: rpynnbl noKa3anH xopowee cornacHe c HB.WHMH. 

B aaxnroqeHHe EiBTOpbl BbJpalKaiDT' 6naro.oapHOCTb T .c. A$aHacbeBoil: H 

H. T, XoTbKO 38. nyMolllb B npoee.oeHHH H3MepeHHil:, 
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a6oTK9 KpHSbiX nponyCKSHHSI HCDOJlb30BaJICSI M9TOJl DJIOW8Jl9A 

~epeHUHH pe30H8HCHOrO H DOT9HUH8JI&HOrO paCC9SIHHAo na

HSHCOS, nony'i9HHbi9 DpH COSM9CTHOA o6pa60TK9 Jl8HHbiX no 

H paJJHSUHOHHOMY 38XB8Ty, npHS9Jl9Hbl S Ta6nHU9 .. llnSI pe30HaH-

,JX rn '> ry , OCHOSHbiM HCTO'iHHKOM HH~j~OpMaUHH 0. r y 
pallHSUHOHHOrO 38XSaTa, KSK aTO 6binO DOK838HO B 

T9X cny'iSHX, KOrJla aTO 6biJIO Hy*HO, SBOJlHJI8Cb nonpasKa 

Tpoaos nocne pacceSIHHH. 

SHJlHO H3 Ta6nHUbi 1 p8JlH8UHOHHbl9 WHpHHbl S o6naCTH aHeprHH 

1 200 as, pa3JIH'iaiOTCSI H93H8'iHTen&Ho. CpeJJHee 3H8'i9HHe 

, H OTKJIOH9HHH OT CpeJJHero npaKTH'i9CKH He SbiXOJlSIT 38 

eHHSI, KOTOpaH COCTaSnHeT OKOJIO 10% JlJISI 6on&WHHCTBa pe30HaH

o, 'iTO ysenH'i9HHe TO'iHOCTH H3MepeHHA no3SOJIHT o6Hapy*HT& 

auHH S S9JIH'iHH8X ry , HO BO BCSIKOM cnyqae ljlnyKTYaUHH, 

/4/ 
S pa6oTe , KaK aTO SHJlHO H3 pHCo 1, HSHO Hepean&Hbl, 

- Ml 
eaHe r Y "'19 Mas, nonyqeaaoe B , TaK*e npeJJcTasnSieTCSI 

3aHH*9HHbiM, 

,Je peayn&TaTbi no pa/lHaUHOHHbiM wHpBHaM ypaaa-238 6binH 

/8/ 
H paHee , a ony6nHKOSaHHbl9 S TO *e speMH }laHHbl9 6en&-

/9/ 
Dbi noKaaanH xopowee cornacHe c HaWHMH. 

qeaHe asTopbi Sbipa*aiOT 6naroJJapHOCT& T .c. AljlaaaCJ,eBoA H 

a DJMOW& S npOS9Jl9HHH H3M9p9HHAo 
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Ta6mu~a 

napauafpH ael~poaaHx paaoaaaooB ypaaa - 238. 

E, r,. r, '£', ;;. r, 
3B :.:a :a !.!3B 3B U3B 113B 

66,±0,1 24.±1,5 25.:t2 62Ij:0,9 33.:tiO l4.:t3 

80;7.:t0,1 2,2j:0,2 629.±0,9 ?.:t! 

102,4.±0,1 ?O.:t3 26.:t2 662.:ti 150.±20 22.t2 

ll6,9,:t0,1 22.±3 23.±2 694±1 40,:t10 24.±2 

145,8,:t0,1 0 t 64.±0 t 06 709.±1 20±5 26.±3 

165,4,:tLl,I 3.±0,3 ?33,:t1,1 . 3,5j:0,6 

1~9,5.±0,2 164.:t5 ~2.±2 ?6?±1,2 ' ?.:tl' 

2U8,4,:t0,2 48.:t2 .!6.;t3 ?92±1,2 6.±1 

23? ,6.f0,2 2?.±3 2o.:t3 822±1,3 66±16 24.±3 

2?3,9,:t0,25 22.±3 25.:t3 853.:!:1,4 26±3 

.:!9I,2.:t0,25 1\l ~4.±2 23.±2 857±1,4 25j3 
,, 

31I,?,:t0,3 0,9,:t0,1 
. 869.±1,4 5.:t2 

I 

348,lj:0,35 ?8,:tl0 22.±2 90?±1,5 40.:t10 l5.:t3 

3??,:t0,4 0,9,:t0,15 
. 939.±1,6 120_±20 24.:t3 

398,I,:t0,45 4,7,:!:0,5 %0.±1,6 130±20 22.±3 

410,?±0,45 20.:t3 25.:t4 994.±1,? 
. 27.±3 

434,6.±D ,5 B.±I 1026.±2 8.,t2 
. ' 

~64,1.:!:0,55 5±0,5 105?±2 90.:t30 22.:t3 

4?9,4±0,6 3;S,:t0,5 nuo.±2 25±3 

5I9.:t0~? 42.±6 23.±2 II42,±2 26.±3 

536 ;2.±0, 7 55.±15 l3±2 II70.±2 ~3.±3 

,,, 580,7.±0,8 36.±6 23±2 li?9.±2 22.±3 

594,8±0,8 93.±10 24.±2 II97j;2 26~ 
. 

,,. 
:I 
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