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finH OCymeCTBneHHH CHHTe3a 105 aneMeHTa npH 6oM6apaHpOBKe MHWeHH 

H3 
248 

Am HOHaMH 
22 

Ne H
20 

Ne HaH6onee a<j><jleKTHBHbl peaKUHH nonHoro CnHSI-

HHH C HCnapeHHeM 4 HnH 5 HefiTpOHOB1 B KOTOpb!X o6pa3yiOTCH H30TOITbl 105 

aneMeHTa C MaCCOBbiMH 'lHCnaMH 258-261. 

Ill 
Ha paanH'lHhiX cHcTeMaTHK, B qacTHOCTH, H3 pa6oTbi Bationhi cneay-

268 - 26 I 
eT, 'ITO OCHOBHbiM THITOM pacnaaa H30TOITOB 105 

a -pacnaa, a aaeprHH a -pacnaaa aTHX H3oTonoB aaKniO'leHa B npeaenax 

oT 9,4 Mas ao 9,9 Mas. OueHKH noKa3biBaiOT, 'ITO 6ea yq~Ta aaMeaneaHH 

ll68 -26 I 
CKOpOCTH a -pacnaaa H3-3a He'l~THOCTH H30TOITOB 105 HX nepHOUbl 

nonypacnaaa aon~Hhi HaxoaHTbCH B HHTepsane 0,001 · - 0,01 ceK. EcnH yqecTb 

aTo aaMeaneaHe, HcnonbayH cpeaaHe aaa•1e HHH Koa#HuHeHTOB aanpeTa anH 

Ill 
aeq~THhiX Siaep H3 pa6oTbi , TO HaH6onee sepoHTHbie nepHoahi nonypacnaaa 

268- 28 I 
H30TOITOB 105 MoryT npHHHMaTb 3Ha'leHHH npHMepHO Ha nopHUOK 

6onbme.CnenyeT,OnHaK0 1 Y'lHTbiBaTb 'ITO paa6poc H3BeCTHbiX KOa<j><jJHUHeHTOB 3anpe-

Ta TSI~enhiX Sinep seCbMa senHK. TaK, H30TOnbi atiHwTel1HHS! c TeMH ~e 'lHcnaMH 

ae/.iTpOHOB, 'ITO H 
268- 280 105 • 

HMeiOT KOa$j>HuHeHTbl 38npeTa 16; 2 H 3 CO-

OTBeTCTBeHH0 1 a KOa<jl<jJHUHeHT 38npeTa npH a - pacnaae 
268 

Md COCTaB-

121 
nHeT 1000 • TaKaH HeonpeneneHHOCTb B oueHKe speMeHH ~H3HH H30Tonos 

CHnbHO 38TpyUHSieT HX fiOH CK . 
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Eonbume TPYilHOCTH B03HHKaJOT TaK)f(e H3-3a ManhiX ceqeHHfi o6pa3oBaHHSI 

H30TOIIOB 105 aneMeHTa. TaK, oueHKa ceqeHHSI peaKUHH 
248 

Am ( 
22

Ne , 5n) 
2

11l 105 

-33 2 /3/ 
JlaeT aenH'IIiHY 10 CM , a JlnSI JlpyrHX B03MO)!{HbiX peaKUHfi Ce'leHHe 

B HacToSimef.i paooTe paccMaTpHBaiOTCSI pe3ynbTaTbi aKcnepHMeHTOB c 

HOHaMH 
22 

Ne, HarrpaBneHHbiX Ha CHHTe3 li30TOIIOB 105 3neMeHTa C MaCeo-

Bb!Mii 'IHCnaMH 260, 261 H . IIpOBO)lliBlllliXCSl B nepHO)l C liiOHSl IIO HOSIOpb 1967 ro-

)la. 0 HeKOTOpbiX IIpeJlBapHTenbHbiX pe3ynbTBTaX 3TOfi paoOTbl COOOli!BnOCb HB 

/4/ 
Me)I(JlyHapOilHOfi KOH¢epeHUHH IIO CTpyKType SIJlpa B ToKHO • 

YacTb I · 

nepBBSl cepHSI 3KCIIepHMeHTOB IIpOBOJlHnBCb HB OTKnOHeHHOM IIY'IKe 

310-caHTHMeTpoaoro UHKnoTpoHa Ol1fB1 c IIOMOlllbiO aKcrrepHMeHTanbHOf.i ycTa-

HOBKH, KOTOpaSI HCIIOnb30B8n8Cb paHee JlnSI H3y'leHHSl CBQMCTB H30TOIIOB 102 

/5,6/ 
·H 103 aneMeHTOB • 3Ta ycTaHOBKa obma HeCKOnbKO ycoaepll!eHCTBOBaHa 

c uenbJO yaenH'IeHHSI ee ObiCTpOJleJ:icTBHSI, T.e. coKpall!eHHSI apeMeHH rrepeHoca 

SIJlep-npoJlyKTOB peaKUHH K )leTeKTopy. BpeMSI rrepeHoca SIJlep ra3oBofi CTpyefi 

H3 KaMep b i c MHllleHbiO K COOpHHKY SIJlep TBK )f(e, KBK H BpeMSI MeXBHH'IeCKOI'O 

rrepeMell!eHHSI coopHHKa K JleTeKTopy, cocTaBnSino 0,1 ceK. TaKHM o6pa3oM 

cyMMapHoe apeMSI rrepeHoca SIJlep 6bmo paaHo 0,2 ceK. BpeMSl 3KCIT03HUHH coop-

HHK8 rrepe11 )leTeKTOpOM (B 3TO BpeMSl HBKOIIneHHe SIJlep IlpOHCXOJlHnO H8 Cne-

JlYJOilleM COOpHHKe) COCTBBnSinO 0, 27 CeK. TaKOH BpeMeHHOH pe>KHM H3Mepe-

HHH IT03BOnSin CO 3Ha'IHTenbHOH 3¢¢eKTHBHOCTbiO HCCneJlOBaTb a -BKTHBHOCT!i 

c rrepHoJlaMH rronypacrraua OT 0,1 110 3 ceK. 

OrrHcaHHaSI paHee aneKTpOHHaSl cxeMa 6wna JlOIIOnHeHa crreuHanbHhlM 

ycTpOJ:iCTBOM, KOTOpoe Il03BOnSinO OCyllleCTBnSITb aMIInHTYJlHO-BpeMeHHOH aHa-
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IIH3 HMTiyllbCOB OT a -'-IBCTHU AO'-IBpHHX SlABp. C !TOMO!Ub!O 9TOT'O yCTpOHCTBrl 

!IOCIIB !IpHXOAB HM!lynbCB B onpeaeneHHOM 9HepreTH'-IBCKOM MHTBpBane o6nyqe -

HHB npeKpA!UallOCb 1 a 9KCTI03HUHSl c60pHHKa aBTOM BTM'-IBCKH llpOAnBBBIIBCb HB 

BpBMS1 1 AOCTaTO'-IHOB AllSl perMCTpBUHH HMDynbCOB OT a -'-IB CTHU UO'-IBpHHX 

staep, KOTOflhlB B pe3yllbTaTe OTAa'-IH llpli a -pacnane MaTepHHCKOrO stnpa 

B6HBanHCb B MaTBflHBli C00pHHK8. BpeMst T8KOH "OCTBHOBKM • nenHnOrb Hn J6 

K8H8JIOB. YIMllYllbCbl 1 3apernCTplipOB8HHb!B BO BpBMSl "OCT8 HOBKH " 1 a TaK>KE" 

HMITynbChl 1 Bhl3BaBlUHB "OCTaHOBKy", llpH 3allHCH Ha TBliBTBHITB COllpOBO>KA8-

nHCb OC06b!MH MBTKaMH. TaKHM o6pa30M MO>KHO 6binO YCTDHI1 BJTHBaTb Ha-

lTH'-IHB HliH OTCYTCTBHB l'BHBTH'-IBCKOA CBS13H MB>KAY a -M3nyqaTenstMH 1 '-ITO 

l'JBJTSlBTCSl BalKHb!M KpHTB[lHBM llfJH HABHTHqJH:KBUHH HBH3BBCTHbiX a -BK 'I'HB!IOCTBil. 

B HalllHX 9KCDBpHMBHT8X BpBMSl "ocTaHOBKH" COCTBBliSlJTO 160 CBK. 1 YTO onpenP

/1/ = 35 CBK) H30TOITOB 103 9!lBMBHT8 , a TIH-nstnOCb BpBMBHBM lKH3HH ( T Y, 

arra30H 9HBprHi1 a - '-18CTHU 1 KOTOpb!B Bbl3b!BallH "oCTBHOBKy" 1 AOCTi:ITO'-IHO 

!UHpOKO OXBaTb!Ban npBACKa3b!B8BMbiB CI!CTBMBTHKOH 3HB'lBHHSl 9HBprHi\ a -'-l aC -

THU H30Tonos 105 9neMeHTa ( 8,8 - 10,3 M9s). B nanbHei1weM Mbi 6yneM 

yrroTpe6nstTb TBflMHH "COBITBABHHe" Allst o603Ha'!BIJHSl cny'laeB perHCTflAUIIH 

HMTIYllbCOB BO BpBMSl "ocTaJIOBKH". npH 3TOM HMllYllbrbJ , Bhi3BaBiliHP "ocT!! -

HOBKy" 1 Mbl 6yaeM Ha3L!B8Tb nepBH'-IHblMH 1 a HMllYllbChl, 11p11lliBDLIIHB BO BflBMSl 

"OCT8HOBKI1", - BTOflHYHhlMH. 

nol1CK l130TOllOB 105 91IBMBHTB llpOBOllHlTCSl 11p11 6oM6ApAHfJOBKG Ml1-

243 
IllBHH H3 Am TOJ!WHHOH 1 Mr/cM

2 
HOH8Mll 

22 
Ne 

.AIBo nce.x !Utl1hJI(lfifl'lf)( Ollhl't<JX :=wcpr11a JfOI-IOT' 
32 

/''ft' tiJt:I,'J / 2.3 1\1, 
J1 JI()~~T0\1~\ f:I(' .VK83/• 1 11 Jt"Tf H .. 
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TaKaR SHeprHR no OUeHKaM RBnReTCR npoMe*YTO'IHOH Me*UY SHeprHRMH HOHOB, 

COOTBeTCTByJOmHMH MaKCHMyMaM tPYHKUHit B036Y*lleHHR peaKUHH 
243 

Am { 22 Ne , 

4n )
261 

105 H 
248 

Am{
22

Ne ,5nt
60

1Q5, CyMMapHbiH UOTOK HOHOB llll Ne qepe3 MH-

liJeHb COCTaBHn 600 MKa. 

113 aHanH3a a - CIIeKTpa, H3MepeHHOrO B STHX OUbJTaX, 6binO rrony'IeHO 

yKa3aHHe Ha cymecTBOBaHHe a -rpyrrrrbi c SHeprHeA 9,4 ±.0, 1 Msa, KOTopaR 

Morna IIpHHanne*aTb HOBOMY H3ny'IaTenJO. 3HeprHR STOH a -rpyiiiibl 6nH3K8 

K BenH'IHHe, O*HU8eMOH UnR a -'IBCTHU H30TOII8 
261 

105{ Qa = 9,51MsB
111

), 

CymecTBeHHo TaK*e, 'ITO HMeHHO c a -rpyrrrroit 9,4 M 3B CBR38H enHH-

CTBeHHblH 3aperHCTpHpOB8HHbiH B STHX 0Ilb!T8X cnyqalf COBnaaeHHR 1 B KOTOpOM 

xapaKTepHCTHKH BTOpH'IHOrO HMIIynbca cornacyJOTCR CO CBOHCTBaMH H30TOIIOB 

ll66, :167 
103 : HMIIynbC C SHeprHeit 8,6 MsB 6bin 3aperHCTpHpOBaH B HHTep-

Bane 0 -t 20 ceK rrocne npHxona HMIIynbca c sHeprHeA 9,4 MsB. 

OueHKH noKa3biBaJOT, 'ITO BepoRTHOCTb cnyqaitHoro coBnaneHHR nono6-

Hb!X HMnynbCOB He npeBbilliaeT 3%. 3TO 06CTORTeJibCTBO II03BOJIReT npeanono

*HTb, 'ITO a -rpyrrna 9,4 MsB npHHanne*HT onHoMy H3 H30TonoB 
260 

'
261

105 . 

-34 2 
CeqeHHe o6pa3oBaHHR STOre H30TOIIa COCTaBnReT 2.10 CM , ecnH ero rre-

pHOll rronypacrrana HaXOUHTCR B HHTepBane 0,2 - 1,0 ceK. Bo3MO*HO TaK*e, 

'ITO rrepuon nonypacnana s Toro H3oTona OT11H'IaeTcR B Ty HnH npyry10 cTopo-

Hy OT IIpHBeUeHHhlX 3H8'IeHHit, H TOrUa Ce'IeHHe o6pa30BBHHR MO*eT 6hlTb 

COOTBeTCTBeHHO 6onbmHM. 

YacTb II. 

OIIb!Tbl IIO IlOHCKy a -pacrrana H30TOIIOB 105 sneMeHTa 6binH rrpo-

UOn*eHbJ HB HOBOH ycTaHOBKe, KOTOpaR Il03BOnRna C OUHHaKOBOit s<P<i>eK-
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T HBHOCT b!O perHCTpHpOB8 Tb a -'I8 CTHU bl H30TOITO B C nJ06 b iMH rrepHOA8MH non y -

p acnana CBbi UJ e 0,05 ceK . CxeMa c6opa HAep OTAB 'IH H p e rM CTpau H H a - ,ac - · 

THU l10K838 H8 H8 pliC . 1. 06'beM K8Mepbl, KOTOp8 51 HBITOnHSinac b C MeC b!O 830 -

3 
Ta H renFIR, 6bm yMeHbUJ e H JlO 3 eM • HApa-npoJly KT b i peaKUHlt BMecTe c 

f'830M rrepeHOCHnHCb H3 K 8 Mepbl ITO f'830llpOBOJlY JlH8MeTpOM 3 MM, KOTOpbil\ 

OK8H'IHB8nC~ OTBepCTHeM AH8MeTpOM 0,5 - 1 , 0 MM, llpOXOJllinH qepe3 OTBep -

CTHe B KOnbUeBOM {Si +Au ) AeTeKTOpe C BHeUJHHM JlH8MeTpOM 'IYBCTBH-

TenbHoro cnoSI 2 eM H rronaAanFI Ha c6opHHK, pacnono)l(eHHbili: rrepen neTeKTo-

poM. YMeHbUJeHFie o6'heMa KaMepbi H HCKnJO'IeHHC MexaHFI'IeCKoro rrepeHoca 

S!Jlep K )leTeKTOpy CyWeCTBeHHO COKp8THITH BpeMSI Tp8HCl10pTHpOBKH S!Jlep. 

C6opHHK HJlep-npOJlYKTOB Mor 6biTb HerroJlBH)I(HbiM. B 3TOM cnyqae MO)I(HO 

6binO Ha6nJOJl8Tb p8Cl18Jl H30TOIIOB CO CKOllb yf'OJlHO 60l1blliHMH rrepHOJl8MH 

rronyp8Cfi8Jl8 (Blll10Tb AO MHHyT). npii fiOABH)I(HOM C60pHHKe MOrnH H3Y'I8TbCS! 

nHUJb Te H30TOIThi, rrepHOA rronypacrrana KOTopbiX cywecTBeHHO He rrpeBbiUJan 

apeMeHH npe6hlBBHHR c6opHFIKa rr e pen AeTeKTOpOM. 

Orrb iTbi rrpoBOAHnHCb Ha BhiBeneHHOM ny'!Ke 310-caHTHMeTpoBoro UHKno-

TpOH8 0115!11. CHHTe3 H30TOITOB 105 3neMeHT8 ocymeCTBITSIITCSI B TOI\ )l(e 

KOM6HH8UHH MHIIleHb - 6oM6apAHPYJOIU8S! 'I8CTHU8 H llpii TOlt )l(e 3~eprHH HO-

HOB, K 8 K H B nepsol\ cepHH Oflb!TOB, T.e. B HAepHb lX pe8KUHS!X 

:us Am ( 22 Ne ' 4-5n) 261 ,260 105 • 

3neKTpOHH8S! arrnapaTypa 6bin8 T a )l(e, 'ITO·' H paHee.QcyUJeCTBnHn8Cb perHCT-

paUHS! "COBl18JleHHl\w HMITYITbCOB B JlH 8 fi830He 3HeprHl\ a -qacTHU 8 , 8 -

10,3 M3B c HMl1Yl1bC8MH OT a -'I8CTHU C 3HeprHelt Bbiiile 7,9 M 3 B. 

11aMepeHHR rrpoBOAFinHCb c HenoABH)I(HbiM c6opHHKOM RAep. CyMMapH biA 

f!OTOK HOHOB 
22 

Ne qepe3 MH UJ eHb B 3 TOl\ cepHH 3 KCITepHMeHTOB COC T8 BHn 

4 00 MK8 -'I8COB. 
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a -"'aCTHU 1 nony"'eHHOM B aTHX Onb!Tax, HaH6onee HHTeH-

CHBHbiMH ( Bbuue 8 Mas) 6bmH a -rpynnbx c aHeprneA 8,3; 8, 7; 9,0 H 

11,6 Mas. 3TH a -rpynnbx CBSJ3aHbi c HasecTHbiMH npoayKTaMH peaKuHA Ha 

npHM9Cii CBHHUa B MHlll9HH 1 a TaK)Ke C npoayKTaMH peaKUHH · nepe!(a"'H Ha a Me-

pHUHH. Ha pHC, 2 noKa3aH CyMMapHblH cneKTp a -"iaCTHU C aHeprHSJMH OT 

8,8 !(0 10,3 Mas, !lnl'l KOTOpb!X ITpOH3BO!(HnCSJ aHanH3 BpeMeHHblX KOppei!SI-

uHti. IToMHMO HaH6onee HHTeHCHBHOit Ha aToM cneKTpe a -rpynnbx c aHep-

rHel% 9,0 Mas, o rrpHpoae KOTopoti Y*e rosopHnocb, cneayeT oTMeTHTb soa-

MO)KHOe HanH"'He cna6biX a -rpynn c aHepnfeA 9,4; 9, 7 H 10,1 Mas. 

CneuHanbHbte onbtTbi no onpeaeneHHIO HCTO"'HHKOB <f>oaa Ha rrpHMecSJx 

CBHHU8 B aMepHUHeBOti MHlll9Hii 1 a T8K)Ke $OH8 OT aneKTpOMarHHTHblX H8BO-

!!OK Hnli arrrrapaTypHblX ae<f>eKTOB nOK838nH, "'TO HX BKnaa B !!8HHOH o6naCTH 

aHeprHI% a -"iaCTHU aecymecTBeHeH. 

ilanbHeHiliHH 8HanH3 npOBO!!HnCSJ H8 OCHOB8HHH !18HHbiX no BpeMeHHOH 

KOppenHUHH HMnynhCOB OT a -"18CTHU C aHeprHeH 8,8 - 10,3 M aB C HMrrynb-

C8MH OT a -"18CTHU 1 aHeprHSJ KOTOpbiX COOTBeTCTByeT a -nany"'eHH IO 

266 267 
H3oTorros 103 H 103 • B aToM cny"'ae rnaBHbiM H rrpaKTH"ieCKH eaHH-

CTB9HHbiM HCTO"'HHKOM cpoHa SIBnSJIOTCSJ cny"'SHHbie COBIT8!leHHSI 1 HHTeHCHBHOCTb 

KOTOpblX orrpeaenSJeTCSJ 3arpy3KOH H3M9pHTenbHOrO TpaKT8 nepBH"'Hb!Mii li BTO-

pH"'HbiMH HMnynbcaMH, HaH6onee npasHnbHYIO oueHKY <f>oaa cny"ial!:HbiX cosrra-

!(9HHl!: MO)KH0 1 IlO-Bii!lHMOMy, nony"'HTb H3 OTHOCHTenbHOrO KOnH"ieCTB8 COB-

naaeHHl!: HMnynbCOB OT a -"18CTHU C aHeprHel!: M9Hblll9 9,25 Mas C HMnynbCa-

MH B !(lialla30H9 3Hepr!il!: a -"i8CTHU 8,35 - 8,60 Mas, OXBaTb!BaiOl!l9M npaKTH-

"'eCKH BeCb CITeKTp a -H3ny"ieHHSJ H30TOnOB 
266 

103 267 103. ITpH aTOM 

HY)KHO npeanonO)KHTb OTCYTCTBHe .reHeTH"ieCKOl!: CBSJ3H Me)K!IY 
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TenSIMH c sHeprHell: 8,8 - 9,25 MsB H 8,35 - 8,60 MsB. BoaMO>KHo, 'ITO sTo 

rrpearrono>KeHHe He SIBnSieTcSI rronHoCTb~ crrpaBeanHBbiM, 'ITO rrpHseaeT K HeKo-

TOpOMy, CKOpee BCero, He3H8'1HTenbHOMY 38BbiilleHH~ oueHKH <jloHa . 

PeaynbT8Tbl COITOCTBBneHHSI OTHOCHTenbHOrO KOnH'IeCTBa COBITaaeHHJl: 

anSI p8311H'IHbiX a -rpyrrrr rrpeacTaBneHhl B Ta6nHue. C y'I~TOM rrpH6nH>KeHHoro 

xapaKTepa BbiaeneHHSI a -rpyrrrr 9,4; 9, 7 H 10,1 M sB, aHanHa rrpoBonHncSI 

rryTeM rroacq~Ta HMrrynbCOB B :3HepreTH'IeCKHX HHTepBanax 8,8 - 9,25; 9,25 -

9,55; 9,55 - 9,80; 9,80 - 10,3 MaB. 

113 Ta6nHUbl BHaHO CylJleCTBeHHOe rrpeBbiilleHHe OTHOCHTenbHOrO KOnH-

qeCTB8 COBITaaeHH~ OT a -rpyrrrr 9,4 H 9, 7 MsB Haa <jloHOM cnyqa~Hb!X COB-

rraaeHHH, B TO BpeMSI KBK anSI a -rpyiTITbl 10,1 M :3B OTHOCHTenbHO e K011H-

'leCTBO COBrraaeHHH OT <jloHa He OTnHqaeTCSI. 3TO o6CTOSITenbCTBO YK83biB8eT 

H8 B03MO>KHOe CyilleCTBOB8HHe reHeTH'IeCKOH CBSI3H Me>Kay a -Hany'la TenSIMH 

9,4 H 9,7 MaB H a -Hany'laTenSIMH 8,35 - 8,60 MsB. 

Ta6nHua 

CosrraaeHHH HMrrynbCOB oT a -qacTHU c 3HeprHe# 
8,8 - 10,3 M3B c HMrrynbCBMH oT a -qat:THU c 

3HeprHeif 8,35 - 8,60 M3B 

3HeprHH nepBH'IHblX HMITynbCOB, MaB 

8,8- 9,25 9,25- 9,55 9,55- 9,80 9,80- 10,3 

KonH'IeCTBO 

nepBH'IHblX 149 15 8 18 
HMITY11bCOB N 1 

KonHqecTBo 

coBna.neHHA Nl 19 5 5 2 

0THoweHHe 13 33 62 11 

~/NI % 
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06cy)l(aenHe 

A HanH3Hpy 51 peaynbT8Tbi 3 K CITepHM8HTOB ITO CHHTe3y 105 sne M eHTa , B blllOJl -

H8HHbiX C HCll0Jlb30B8HH8M ABYX cymeCTBeHHO p83J1H'IH b iX MeTOAHK, cneayeT 

OTM8THTb COrnacHe A8HHhlX o Ha6niOAeHHH a -Hany'IaTenH 9,4 M s B. Cono -

c TasneHHe ABHHhiX o ceqeHHH o6pa3oBaHHH STore a -HanyqaTenH , ITonyqeHHbiX 

B ABYX cepHHX 3KCII8pHM8HTOB, IT03BOJ1HeT OU8HHTb BepXHIOIO ( 3 CeK) H HH:>KHIOIO 

( 0, 1 ceK) rpaHHUbi ere nepHoaa nonypacnaaa. IlonyqeHo TaK:>Ke yKaaaHHe Ha 

o6paaoBaHHe B aHanorH'IHbiX ycnoBHHX a - HanyqaTenH c E a = 9, 7 M sB. EcnH 

nepHOA ITonypacnaaa a -HanyqaTenH 9, 7 M sB npesocxoAHT 0,05 ceK, To ce-

-34 2 
qeHHe ere o6pa30B8HHH COCTaBnHeT 1.10 CM • ilaHHhl8 ITO BpeMeHHOfi Kop-

penHUHH HMITynbCOB YK83b!B8IOT Ha B03MO:>KHOe cymecTBOB8HHe reHeTH'IeCKOH 

CBH3H a -H3nyqaTeneit 9,4 H 9, 7 MsB C a-H3ny'IaTenHMH, KOTOpbie ITO 3H9p-

rHH a -'I8CTHU CX OAHbl C H30TOIT8MH 
266

• 
267 103, 

3HeprHH a -'I8CTHU 3THX H3nyqaTen~A cornacyiOTCH C TeM, 'ITO ITpeACKa-

261 260 
H 105 (Qa =9,51H 3hiBaeTCH CHCTeMaTHKOA JlJlH H30TOITOB 105 

/1/ 
9,80 M sB, cooTBeTCTB8HHO ) • BenH'IHHbi ceqeHHif o6pa3oBaHHH 6nH3KH K To -

248 :12 
My, 'ITO O»<HA8J10Cb JlJlH peaKUHH Am ( Ne , 4- Sn ), ecnH yqeCTb 0 'ITO 

OTKJlOHeHH9 a<jJ<jleKTHBHOH aneprHH 6 oM6apAHPYIO!UHX HOHOB H8 4 -5 M 3B OT 3H8-

qeHHH, COOTBeTCTByiOmero M8KCHMyMy <jlyHKUHH B036y:>KAeHHH K8KOH-nH60 H3 

3 THX peaKUHH, HBnHeTCH BllOJlHe B03M0)!(HbiM. flepHOJlbl nonypaCfi8Jl8 3 THX 

a -H3nyqaTenefi T8K)!(e 0 ITO-BHAHMOMy, H8XOA5!TCH B TOM AH8fl830He 3H8'Ie -

HHfi, KOTOpble MO:>KHO C'IHT8Tb peanbHblMH AJ15! H30TOITOB 
26 I , 260 105 ' 

BpeMeH-

HOe paciTpeaeneHHe BTOpH'IHbiX HMITYJ1bCOB B snepreTH'IeCKOM HHTepBane ( 8,35-

8,60 Mss), ITpHII!eAII!HX ITOCJle perHCTp8UHH HMITynbCOB OT a -'IaCTHU C 3Hep-

10 

,_r 

rHeA 9,25 - 9,80 MsB 

0-40 ceK - 3; 41 - 80 

AHH515! ITpH 3TOM B U8Jl! 

Mb! Y'IHTbiBaeM CXOACT 

BHAHO, 'ITO BpeMeHHOe 

0 cymeCTBOB8HHH KOpl 

30 - 40 ceK, o6ycnosn: 

30M, MO:>KHO npeanono~ 

HBnHIOTCH H30TOll8MH 

BbiB8HCb Ha ITp9ACK83bll 

Jl8 H30TOITOB :IG I 105 

Tenb c sHeprHeA 9,4 

K8K H30TOll 
360 

105 . 

IlpoaenaHHbie <jloH• 

npeanono:>KeHHH o soa~ 

o6pa30B8HHe a -H3n 

'ITO OCHOBHbiM KpHTepH 

nell K8K H30TOllOB 105 

CBH3 H C a -Hany'IaTe 

H30TOIT8M 10 3 3Jl8M8H'I 

B CBH3H c 3THM J 

MeHHOfi , KoppenHUHH HM 

a -'I8CTHU C 3HeprHei 

reHeTH'IeCKOfi CBH3H Mr 



rHell: 9, 25 - 9,80 Mas ( T.e. OT a -rpyrrrr 9,4 H 9, 7 Mas), 6bmo cnenyJOIUHM: 

0-40 ceK - 3; 41 - 80 ceK - 5; 81 - 120 ceK 3; 121 - 160 CeK 0. 06'be-

Te3y 105 311C M CHT 8 , B binOll - LlHH5151 II pH 9TOM B uemiX ysenHqeHH51 CT8THCTHKH a -rpyllllbl 9,4 H 9, 7 M 9B, 

nHqHhlX MeTOAHK, cnenyeT Mbl yqHTbiSaeM CXOACTBO rrepHOAOS IlOllypacrrana H30TOIIOB 2~ 6 103 H 2GT 103. 

3nyqaTenH 9,4 M sB. Carro - BHnHo, qTo speMeHHOe · pacrrpeneneHHe He rrpoTHsopeqHT rrpeAIIOllO>Ke HHIO 

a -H3nyqaTenH, rronyqeHHhiX 0 cymecTBOS8HHH KOpOTKO:>KHByUiell: KOMIIOHeHTbl C rrepHOAOM rronypacrrana 

BepXHIOIO ( 3 ceK) H HHlKHIOIO 30 - 40 ceK, o6ycnoanHS8JOIUelt 6onee rronoBHHbi aKTos pacrrana. TaKHM o6pa-

30M, MO>KHO rrpellllOllOlKHTb, qTO a -H3nyqaTenH c aHeprHelt 9,4 H 9, 7 Mas 

r enH c E a = 9, 7 M 3S. EcnH 51BllHIOTC51 H30TOI18MH 105 aneMeHT8 C M8CCOSbiMH qHC118MH 261 H 260, 0CHO-

B O CXOAHT 0,05 CeK, TO ce- BbiB8HCb H8 !1peACK83biS8eMOM CHCTeMaTHKOll: pa3nHqHH B 9HeprHSIX a -pacrra-

laHHbie !10 BpeMeHHO~ KOp- AS H30TOIIOS 281 105 H 
260 

105, Bepo51THee scero paccMaTpHsaTb a- H3nyqa-

WeCTBOS8HHe reHeTHqeCKOH 
.:161 

Tenb c aHeprHelt 9,4 Mas KBK H30TOII 105, a H3nyqaTenb 9, 7 Mas -

3.TellHMH, KOTOpbie !10 8Hep- KBK H30TOII 
260 

105. 

nponenaHHbie !jJOHOBbie Oilb!Tb l !103BOllHIOT HCKllJOqHTb HeKOTOpb!e IlpOCTble 

)'IOTCH C TeM, qTO rrpel1CK8- rrpeA!10llO:>KeHH51 0 S03MOlKHbiX HCTOqHHK8X !jloHa, KOTOpb!e MOryT o6yCllOSHTb 

H 260 105 ( Q a = 9,51 H o6pa30BBHHe a -H3nyqaTenelt c 8HeprHelt 9,4 H 9,7 M a s. 5IcHo, OAHBKo, 

o6pa30B8HHH 6nH3 KH K TO- qTo OCHOSHbiM KpHTepHeM LlOCTOSepHOCTH HAeHTH!jJHK8UHH 8 TH X a- H3nyqaTe-

I- 5n ), ecnH yqeCTb, qTo nelf KBK H30TOIIOS 105 aneMeHT8 0 51SllSieTCSI YCT8HOBlleHHe reHeTHqeCKO~ 

HOHOB H8 4 -5 M 8 B OT 3H8-
CS513H C a -H3nyqaTell51MH 0 X8p8KTepHCTHKH KOTOpblX 8H8llOrHqHbl AOqepHHM 

o36y>KAeHHH K8KOlf-nH60 H3 
H30TOII8M 10 3 aneMeHT8, 

epHOAhi rronypacrrana aTHX 
8 CS513H C 9THM He06XOLlHMO OUeHHTb, B K8KOll: CTeneHH A8HH bie !10 Bpe-

:51 B TOM LlH8!1830He 3Haqe -
MeHHO~ , Koppen51UHH HMilYllbCOS C 9HeprHe A: 9,4 H 9, 7 M 8 S C HMily llbC8 MH OT 

OllOB 
261 • 260 105 • 

BpeMeH-
a -qacTHU c 9HeprHell: 8,35 - 8,60 Mas c o r nacy JOTC51 c rrpenrrono>KeHHeM o 

,THqeCKOM HHTepBBlle ( 8,35-
reHeTHqecKOH CS513H Me:>KAY 8THMH a -H3nyqaTen51MH. 

oCOB OT a -qacTHU c aHep-

11 



Kax Y*e roBopanocb, B nepBol cepHH onhlTOB c MexaHaqecKHM rrepeHo-

COM c6op HHK8 Hnep K )leTeKTOpy 6b!Jl 3aperHCTpHpOB8 H OJlHH cnyqal{ COBIT8JlB-

HHH HMITYJibCa 9,4 MaB C HMITYJibCOM 8,6 MaB B ycnOBHHX, Korna BepOHTHOCTb 

cnyqaiHoro COBITalleHHH ITOll06HhlX HMITY!lbCOB He rrpeBhlW8 J18 3%. Bo BTOpOR 

cepHH 0!1b!TOB 6b!Jl0 3apen:cTpHpOB8HO ITH Tb cnyqaeB COBIT8lleHHH llJIH a - H3ny-

qaTen51 c aHeprHeli 9 ,4 M aB , onHaxo rrpu 3HaqaTenbHO 6onbweM ypoBHe ¢oHa 

cnyqaAHNX conrrane HHA. 

PaCCMOTpHM ll8HHbte , ITOJIY 'iBH H He BO BTOp0/1 cepHH OITb!TOB, 6onee llBT8J1b-

HO. Dpa aTo M He 6yneM pa3nen.I!Tb a -rpyrrrrbi c aHeprHeli 9,4 H 9,7 M3B, 

a rrpoaHanH 3 HpyeM cyMMOpHO BCB llMllY!lbCbi, 3aperHCTpllpOB8HHbie B llH8ll8-

30HB a H eprH/1 9,25 9,8 M aB. Taxol rronxon no3BOn.lleT cymecTBeHHO yBe-

J1H'lHTb CT8TllCTHKY, He C HHM851 npH aTOM UBHHOCTH KOHeqHb!X BbiBOllOB. fieli-

C TBHTB!lbHO, 3 HBprHH 6oM6apnHpy!OWHX HOHOB Bbi6Hp8118Ch C UB!lh!O OllHOBpe-

MBHHOrO CllHTB38 llBYX H30TOITOB 105 3J1BMBHT8, CBOHCTB noqepHHX rrpOllYKTOB 

y KOTOpb!X Mbl He MOMBM pa3J!H'lHTb. YIMBHHO B aTOii 06J18CTH aHeprHH a- 'l8C -

THU OMMll8J1C.II a$$eKT, CB.II38HHhlH C a -H3J1 yqCHHBM H30TOllOB 105 aneMeH-

Ta , D !101IY'I8HHb!e ll8Hllbi B IT03BOJ1.1110T rrpelliTOJlOMHTb, qTO aTOT a!jl!jleKT Ha6n JO -

naeTcst . 

Bcero n yKa3aHJJOM auepreTH'IecxoM nuana3oHe 6biJIO 3aperHCTpHpoBaHo 

23 HMITYJ1bC8
1 

H3 KOTOphlX necHTh COBIT8J1H C HMITY !lbCBMH 3 Heprneii 8,35 -

8 , 60 M a n . Kax yMe yxa3biBanocb, ¢oH cnyqai!HbiX coBrraneHHM, orrpeneneH-

H biH flO BCeM HMITYJ1bC8M C a Heprneti 8 ,8 - 9,25 MaB, 3aperHCTpHpOB8HHblM B 

aTHX MB 0JlhiT8X, CO C T[ll\J15JBT ( 13 :!::_ 3)% 0-T o6wero 'lHCJlB HMITY!lhCOB. Qq e -

BHJlHO cywe CTHBJ!IIO C llj.l i? HI>IUie JII1 e '!11C:Hl COBIT3L!e JIH}! HMTIY!lbCOB C aHepr:Hel 

9 , 25 - 9,80 M an H P ,t tj ooHO~' ( l! tlHOO!l<' B BepOHTIIOB '!HCJIO CiiY'H1MHbiX COBJl <l-

12 

,..-

neHHlf T8KHX HMITYJlbCOB 

neneHHH !jloHa cnyqatiHblX 

H8MH : 1) H8J1HqHeM reHeT 

el 9,25 - 9,80 MaB H 8 

$oHa cnyqatiHhlX coBrrane 

rrpHqHH8 BBCbM8 M8J10BBJ 

10 HMITY!lbCOB B pe3y!lbT< 

HHH, paBHOM 23, Korna 

-4 
cocTaBn.IIB.T 2.10 • Bep< 

BTC.II CT8THCTHqeCKOM !jli 

WBHHBM BBpO.IITHOCTH pe 

BepO.IITHOCTH perHCTpa UH 

o6p830M/ llOCTOBBpHOCTb 

J1HK8. 

CywecTBBHHO TBKM• 

HhlX COBIT8llBHHH (nec.IIT 

TeM, 'ITO CJ1eLIOB8J10 OMM 

ypOBHB !jloHa. 0THOWeH!f€ 

BHqHbiX HMITY!lbCOB orrpe, 

THBHOCTb!O aKcrrepHMeHT 

TB!lhHOe KOJIHqeCTBO COl 

COCT8BJ1.11Th rrpHMepHO ) 

xopowo cornacyeTc.ll c 

PaccMoTpeHH bie na 

a -H3!1Y'I8TeJ1.11Mii 9,4 



C MeX8HH'leCKHM rrepeHO-

38H OA HH cnyqa~ c oBrrane -

OBHHX, KOrAa BepOHTHOCTb 

peBhlwana 3%. Bo BTopoA 

COBrraneHH~ Al!H a -H3llY-

bHO 6 0l!bWeM ypOBHe ~OH8 

lpHH OITblTOB, 6on ee A8T8l!b-

aHepnwA 9,4 H 9 ,7 M aB, 

erHCTpHpOB8HHhl8 B AH8IT8-

30l!H8T cyrue CTB8H HO yBe-

KOHe'lHblX BblBOr\OB. fieil-

panacb c uenbro onHoBpe-

)ACTB AO'l8pHHX rrpOAYKT OB 

11 o6nacTH aHeprHA a- qac-

eM H30TOITOB 105 3l!eMeH -

, 'lTO 3TOT 3~cp8KT Ha6mo-

18 6h!l!O 38perHCTpHpOB8HO 

nbC8MH aHeprHetf 8 ,35 -

cosrraneHHA, orrpeneneH-

3B, 38p8rHCTpHpOB8HHblM B 

·o 'li1Cl!a HMITYllbCOB. Qq e -

nA nMnynbCOB C 3HeprHeA 

'lHCl!O CllY ' lllH HbiX conna -

f 

I 

neHH~ TaKHX HMrrynhCOB - TpH). TaKo~ pesynhTaT, y'lHTbJBaH cnoco6 orrpe-

r\81!8HHH ~OH8 cnyqaAHblX COBIT8A8HHA, MO)I{HO 06bHCHHTb TOllbKO r\BYMH IT p H'lH-

H8M.H: 1) H8ll.H'lH8M reHeT.H'l8CKOA CBSI3H M8)1{AY a -H3l!Y'l8T8l!HMI1 C 3 HeprH-

ei1 9,25 - 9,80 M:;.s .11 8,35 - 8,60 M8Bj 2) CT8THCTH'lecKoi1 ~llYKTya uu ei1 

cjloHa cnyqai1HhlX cosrraneHHA nMrrynhcos c TaKo~ a HeprHeA. OnHaKo BTopaH 

rrp.H'l.HH8 BeCbM8 M8l!OBepOHTH8. fie~CTBHTel!bHO , BepOHTHOCTb perHCTp8UHH 

10 HMITYllbCOB B pe3yllbT8Te CT8THCTHqeCKOH ~llYKTy8UHH rr p H 'lHCl!e HCITblT 8 -

HHH, paBHOM 23, KOrll8 H8H6onee BepOHTH8 perHCTp8UHH Tpex HMITyllbCOB, 

-4 
COCT8BnHe_T 2.10 • BepOHTHOCTb Toro, 'lTO Ha6nronaeMblH a<jJ~eKT 06'bHCHSI-

eTCH CT8THCTH'leCKOH ~~YKTY8UHei1 cpOH8, MO)I{HO OX8p8KTepH30B8 Tb OTHO-

rueHHeM BepOSITHOCTH perHCTp8UHH AeCSITH HMITYllbCOB K H8.H6onee Bb!COKO~ 

-3 
sepoHTHOCTH perHcTpa uHH Tpex HMrrynhcos, 'lTO cocTaBnHeT 1. 10 • T aKH M 

o6p830~AOCTOBepHOCTb BhlBOr\8 0 H8l!H'lHH reHeTH'leCKOH CBH3H BeCbM8 Be-

l!HK8. 

CyrueCTB8HHO T8K)I{8, 'lTO OTHOCHT8l!bHOe KOl!H'l8CTBO 38perHCT pHpO B8H-

HhlX COBrraneHHA (neCSITb H3 o6mero 'lHCll8 HMITYllbCOB 23) cornacyeTCSI C 

TeM, 'lTO Cll8AOB8l!O 0)1{HA8Tb llpH H8l!H'lHH reHeTH'leCKOA CBH3H H y K838 HHOM 

ypOBHe cpoHa. 0THO W8H He 'lHCl!8 HCTHHHhlX COBil8JleHHH K o6rueMy 'lHClly rrep-

BH'lHbiX HMITYllbCOB OITpen e nHnOCb rnaBH bi M o6p830M reoMeTpH'leCKO~ 3~~eK-

THBHOCTbiD 3KCrrepHM8HT8 o C yqeTOM ~OH8 CllY'l8HH bl X COBIT8JleHHA OTHOCH-

T8l!bHOe KOll.H'leCTBO COBITa~eHHH ITpH H8 ll.H'lHH reHeTH'l8CKOA CBSI3H Jl0l!)I{H0 

COCT8Bl!SITb rrpHMepHO 1/3 OT o6wero 'lHCll8 HMITYllbCOB 1 'lTO Jl0CT8TO~HO 

xopowo cornacyeTcn c rrony~eHHoi1 senH'lHHoi1. 

PaCCMOTp8HHbJe r\8HHble rOBOpHT 0 H8l!H'lHH reHeTH'l8CKOA CBSI3H M8)1{Ay 

a -H3llY'I8Tel!SIMH 9,4 H 9, 7 M3B H JlO'l8pHHMH a -H3lly'laTel!SIMH, CBOACTBa 

13 



KOTOpblX cornacyJOTCH C TeM, 'iTO H3BeCTHO o6 H3oTorrax 
2116

' 
2

11'1 103. 

TaKHM o6p830M, MO>KHO CAenaTb rrpeaBapHTenbHbllt BbiBO}:{ 0 TOM, 'iTO B 

}:{8HHblX 3KCrrepHMeHT8X H861!10}:{81!CH pacrraa ABYX H30TOllOB 105 3neMeHT8 

co cneayJOillHMH xapaKTepHCTHK8MH: 1) Ea .. 9,4 ±. 0, 1 M 3B; 0, 1 < T ~< 3 ceK; 

2) Ea = 9,7 :t_0,1 M3Bj T~> · 0,01 ceK. 

B aacTomuee apeMH rrpoaoaHTCH aanbHeAIIIHe OllbiTbi anH yTO'iHeHHH 

p8AH08KTHBHbiX CBOitCTB H30TOllOB 105 31!eMeHT8 C HCll011b30B8HHeM 6onee 

3~eKTHBHOA 3KCIIepHMeHT811bHOA MeTOAHKHo 

ABTopbi 6naroaapHbi C.M.flonHKaHoBy 38 PHA rrone3HbiX coaeToe H 

AHCKYCCHH 1 8 T8K>Ke KOnneKTHBy COTpyAHHKOB YCKOpHTenH MHOr038pSIAHbiX 

HOHOB BO rnaae c E.A.3arepoM, KOTOpbiit o6ecrre•mn 'ieTKyJO pa6oTy ycKo-

pHTenH; 3.LHMaeay H B.f.Cy66oTHHy 38 noMomb rrpH aanaaKe annapaTypbij 

c .A.flHK811bHeTy. B.M.flnOTKO, IO.B.flony6oS!pHHOBY. B.H.KpalliOHKHHY H r . .H.Cya-

li3HH -SIH 0 llOMOr8BlliHM npH noaroTOBKe H npoaeneHHH Ollb!TOB. 

nHTepa.Typa. 
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5 H3oTorrax 
3118

' 
351 

103. 

bHbll!: BbiBOJl 0 TOM, 'ITO B 

H30TOIIOB 105 sneMeHTa 

0, 1 M aa; 0, 1 < T ~< 3 ceK; 

e OIIhlThl JlnH YTO'IHeHHH 

: HCIIOnb30B8HHeM 6onee 

l H Jl rrone3HblX COBeTOB H 

OpHTenH MHOr03apHJlHblX 

IHn 'leTKyro pa6oTy YCKO-

l pH HanaJlKe arrrrapaTypbi; 

. H .KpawoHKHHy H r.H.CyH-

OIIbl TOB, 

l., ~. N3,697(1 966). 

; ( 1965) . 

'"lee o n N u c l ear 

l . KonecoB, IO.B./lo -

B . /lo6a HoB, E.B. <Pe -

:>, C . M . nonHKBHOB, 

TellbC KIIII OTJ.le ll 

'Oil a . 

K nPE,O.YCHI\HTEJ\10 

K HACOC!I 

Pnc;.. I. Cx eMa c6opa. Sl.llep - n p o.llyKTOB peaKUH II n pernc T pau nn 

a - '18CTHU B OIT blT8X C K O J!bU eBbl M ITOJi yiTpOBOilHHKO B blM 

,lleTeK TOpOM. 1 - M H WeHh; 2 - r830Bb l ll 06'heM, B K OTOpOM 

T OpM03SlTCSl npO.llYKThl Sl /lePH blX pea Kun ll ; 3 - B bl X O.llHOe OKHO 

KaMep 1>1; 4 - UHJIH H!lp <l>apaae11 ; 5 - rason poaoa ; 6 - KOJibUeaoll 

,lleT e KTOp; 7 - Bp8 1U810lllHilCS1 .llHCK, 
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QO 92 9,1, 9,6 ~8 fQO fQ2. 

PHc. 2. CnexTp a -'laCTHU, nonyqeHHbllt B onbiTax c aenollBHlKHbiM 

c6opHHKOM Rllep, no OCH a6CUHCC - aHeprHR a -'laCTHU B Mas, 

no OCR OpllHHaT - 'IHCnO HMnynbCOB B KaHane, WHpHHa KOTOporo 

COCTaBnRna • 20 X3Bo 
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