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TopMo~eBBe saps~essoA qacTBnM B BemecTBe sa nocne~aeA CT&AHa aenocpeACTBesao 

nepeA ee OCT8BOBKOI!0 T,e. npH sseprHH 1 cpaBHHMOI! C saeprael! CBH3H 8TOMHMX sneKTpOHOB 1 

38BHCHT OT aHAHBRAy8nbHhiX OC068HHOCT8ll Cp9Ahlo B KOTOpOI! npoHCXOAHT OCT8HOBK8 q&CTH

Hhlo Haa6onee can&ao STO non~o npoBBnHTbCB B cnyqae oTpanaTen&ao aapa*eBHhlX qacTsn, 

nocn~AHRM rnaroM KOTOphlX HBnQ&TCB 8TOMHhlll 38XB8T C nepeY.OAOM 83 o6nacTa nono*aTenb

BOI! SBepraH B o6naCTb OTPanaTenbHOll, qaCTO B03HHK88T aeo6XOAaMOCTb onpenenHTb Bepo-

BTBOCTb, C KOTOpOI! C8ARTCH OCT8HOBRBill8HCB OTpanaTenbHO 38pH~8HH8B qaCTHn8 H8 TY ana 

npyryiD xoMnoaesTy B cMeca semecTB, Mcnon&SyeMoe B pane cnyqaeB npennono~esae, qTo 

BepOBTHOCTb 8TOMHOrO 38;XB8T8 B CM9CBX BemecTB nponopBBOH8nbH8 ax 38pRAY - • 2 -
aaxos' - B cBasa co cxaaaHHMM Bhlrne Bhl3hlBaeT cep&esaoe coMaeHRe. TeM 6onee, aaBecT-

/1/ 
B01 qTO B XHMaqecKaX C08ARB8HaRX T8K8H nponopnaoH8nbHOCTb H8 HM98T M9CT8 

B npoBOnasrnaxcR paHee ont>!Tax B nacjlcjlyaaossoll KaMepe c ocTalloBaBrnHMHCR Meaosa-

Ma B cMecRx raaoB renas c sonoponoM a renHR c napaMH MeTanoBoro cnupTa 6&m nonyqeH 

peayn&TaT, KOTOphlll 1{9 flPOTRBOpeqaT • z -G8KOBy' B OTHOCliT8nbHOII BepORTHOCTH llOCBA-

/2/ 
KH M930HOB H8 STR BemeCTB8 • 0AH8KO SKCnepaM8HT8flbH8R TO'IHOCTb STHX peayn&T8TOB 

HeBbiCOKa. 

Yno6Hh!M cnoco6oM Ha6niDA8HHH oTHocaTen&aoll BepoRTHOCTB nocauKH oTpanaTe.'lbHoll 

qacTRUhl H8 p83HOpOAHhi9 8TOMM Cp9llhl RBASI9TCR 8TOMHblll 38XB8T MIDOH8 C xapaXT9pHbiM 

nnR Ka~oro aapsrna anpa MIDpeHTreHoBcxaM aanyqesaeM, B onsopoJlHbiX cMecRx, npaMepoM 

KOTOpb!X RBnHIDTCSI CM&Ca ra30B1 OTHOCaTenbH8SI B8pOSITiiOCTb llOC8)lKa H8 TOT Hna Jlpyrol! 

raa ~on~aa oTpa~aTb oTsorneHRe ceqeHaA aaxBaTa npa ManbiX sHeprasrx aToMaMa ana Mone

KynaMH sTBX raaos. Dpa TaKax npencTaBneimRx, xaaanocb 6bi1 onsoaTOMH&Ie a MBoroaToM-

Hbl9 ra3bl Jl0fl)l{l5bl OTnaqaTbCSI B B9poBTHOCTHX 38XB8T8 H8 9JlHHany 38pRJl8, 

Paapa60T8HH8H paHee M9TOJlHK8 onpeneneBHB OTHOCaTen&HOII. B8pORTHOCTa 8TOMHOrO 

. 111 
38XB8T8 MIDOH8 B XHMH'18CKaX coenaH&HaHX 8TOM8MR p83flH'IHhiX sneMeHTOB ll03BOASI9T C 

Bb!COKOII TOqHOCTblQ Ollp8A9flBTb 38XB8T MIDOH8 TeM aaa aHbiM 8TOMOM cpe~bl, 
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noC'I'A.BOBII:a Ollbi'!'A B 811:CD!J!BW8~ AIJtllaP!?IE! 

.[lmr TOro '1'1'06w y!Se.IUI'l'loCll, BWM'I'Cll n.a pasn.aue B Bepoll'l'~ aaXIaa'ra WIOOJla 

upoc'l'biJoaB .a u.aoroaTOWHWJoaB raaaMB, cneuBam.IIO CSWDI UOAoCSpa.aw (IRJ uca Ba.a6oae Jloc

orrn.ahiX) O'l'nB'IAJDDlllecll no caoel CTpyli:T7pe raaw: OABOATOM.IIwe ... P'J'.BKe J'eliBI., seo.a • 

apro.a1 a Tall:lK& M.BOroaTOWJihl8 MOT B yrneKBCnhll raa. 

CpeAH BCD0m.30118BWBXCB raaoB aproB BWeeT BUISom.m.al aapllA il suCSon:ee liL'AlCTII:08 

X -•any'le.BBe. noSToMy B ODW'I'aX OH cnyJKBn 'upoCSHhiM
1 ~mec'I'BOM, '1' ••• msmrnesr -

mec'I'BOM, DO O'I'HOW&IIBJO II: XO'X'OpoMy ODP8A8nl!IJaCio MpoliTBOC'I'Io 3AXNTA Apyi'BW.B ra3AMB B 

M930p9HTr9HOBCK08 Bany'I8BB8 II:OTOporo perHCTPipOB8110¢1o, 

B UpBHUBDBanbHOII 'laCTB DOCTaHOBII:a OllhiTOB .118 OTnB'Ia8TCll CyiJ18CTB8JDIO 0'1' BCilOillo-

/1/ 
SOBaBmeAcll HAMH paBee • Cxewa OllbiTa DOII:a3AHA .aa pac. I. nY'IOJt MIOOBOB llpOXOAII'l' '18-

pes CUBHTBnllllDBO.IIHhl8 C'19T'IBKB (1 H 2), '18p93 TOpMOSllmHit ~Billo'l'p B DOn&AaeT B raSOByJO 

MBin&Hbo MBin&lll> Anll paoO'I'hl C rasawa npeACTABnlleT COOOI COCyA B3 HeplKSseJOmeJt C'rana, 

BHYTpB KOTOpOrO ycTalloBn&Hhl ):1118 nnaCTMaCCOBhiX CllBHTBnnllTOpa, CX&MaTH'l8CII:B ll011:83aH-
/8/ 

Hbie aa p.acy.a11:e. Bonae noApoo.aoe onBcaaBe s'roA MHmeBB OnyOI1BII:Oli8Jio , B zoaaosol MB-

meHH Dy'IOII: AODOnHHT9111oHO TOpM03HTCH B ycTaHoBn&.liBOM TaM DOIIH9TJII18HOBOM ~BnbTpe 1 upo

XOAHT qepea TOHKBI· CllHHTBilnHUHOHHhlil c'leT'IBlt ( S) • oCTaHaJiliBBaeTcH B oCS1>8Me rasa, or

paHH'IeHHoM CllH.IITBIJIJH TOpOM C'I8T'IHKa aHTBCOBDSA9HBit ( 4) 0 BhiiiOIIH9HHhiM B BIIA8 CTa:tta.aa, 

0cTaHOBKa MIOOBa B OO'beMe MBin8HB BhiA9nHeTCH COBnSAaJOIJ1BMB no Bp8M9.liB CBrHanaMB OT 

C'I8T'IHKOB ( 1,218,4), MJOp8BTr9BOBCK08 HanyqeBBe, B03BBX8JOIJ188 llpB 38XII8T8 MIOOHOB B MB

In8HB1 DpoxoABT 'lepes C'l'allloHhle cT8BKB cocyAS B per.aC'I'papyeTCB B CIUIHTHnnllTOpe N«J 
cnexTpoMeTp.aqecxoro C'leT'IHKa (5). Aaan.as HMnym.cos 0'1' C'I&T'IBXa 5 npeeoABnCH 256-«a-

l!allbHbiM 8MIIIJB'fYAHbiM 811811BS8TOpOM• 

Bnox-cxeMa snexTpoBHKB noxasaaa TaXllte aa p.ac. I. MeTOA onpeAenea.liB OTHOCHT811b

aoA sepoHTBOC'I'H FL nocaAxH MJOOHa aa OABB aTOM (Mone~:yny) nposepHeMoro rasa .a ap

roaa aa~:nJO'IancH B cneAyJDmeM. Cpasa.asanucb aopMapoaaBBhl& aa OAHY ocTaaosxy M~Ha 

HHT9HCBBBOCTB HSIIY'18BBll B Bbi):I9118HBOM Y'I8CTX9 SaepreTB'I8CXOrO CII8XTp8 B OllbiTaX C 

'IBCTbiM aprOHOM B B ero CM9CH C KaXBM-IIBOO Apyi'HM ra30M1 T,e, Ollp8A811B118Cb AOIIH MIOO

BOB, saxsaTHBinBXCH 1 DpOOBbiM1 ra30M B CM8CB, .[liJll aaanB3a BCIX01Jb30B81JCH CpaBHBT811bHO 

yaKBII yqacToK cneKTpa, BXnJO'IaJOmBI! B ce6H ~OTOIIHHBH sceA t( -cepHB M830p8HTr8HOB-

CKoro HSny'leHHH aproaa. B STOT y'ISCTOX cnexTpa nollaAana aeKoTOpaH AOnH raMMa-xsa.aTOB 

OT HAepaoro 3aXBSTa MJOOHOB1 OAHaKo 8'1'0 Be BM88T SBa'leBHH AnH neneit DpOBOABBinerOCH 

3KCD9pl!MeHTa, npBXO):IBIJOCb TOilbXO ODP8A811HTb BHT9HCHBgocTH HA8pBoro H311Y'I8HHH 0'1' nor

llOIJl9BH.!I MJOOHOB AnH BC8X 'IHC'I'hiX raaOB B OTA811bHhiX ODhiTaX. HH)J(8 npl!BOAHTC!I CX&Ma pac

'19TOB1 HCIXOIJb30B8BinaHCH Allll 0Dp8A9119HHll OTHOCHT911bHOit B8pOHTHOCTB DOCaAKH M100BO~ 

EcnH AOIIIO MIOOHOS. SaXBa'I'HBWBXCll aprOBOM B CM9CH raaos,oo03Ha'IBTb '18p8S J._ 1 a 

4 

:r 

~~!··",· 
' .. 11 } ! 

~·! 
~~-1~ '·~ 
"'II . . ' 

~ .,I \ 

[ 
'I " 

:t 

I 

t 
I 

i 
~ 

' 
' 

I 

. 

I 

. 

d 
I; 

I 

~ 
1 

. ....__ 

•cnepHM811'1'8moiiO oupetten&B.llhl8 R HOpMRpoBSBHhl8 H8 OA.By OC'I'8HOBII:y MJOOBa BhiXOilhl aape

I'HCTpHpoBABBOrO raMMa-H311y"i8BBH B BWOpaBHOM HBT9pB8118 CD8KTpA B OUhi'I'AX C 'IBC'I'J,D( 

apro.aoM, raaoM M a ax cM&CbJO qepea :J (Ar ), :J {M) • ~ (Ar+ M) COO'I'BeTC'ro-

seuo. TO 

ct.= 
~(Ar+M) - ~ {M) 

'(} {Ar) -lf (M) 
(1) 

3A8Cb DpHHli'I'O BO BHHMaBHe 0'18li.BAH08 ycnOBH81 'ITO cyMMa Bepoll'I'HOCTel 3aXII8'1'8 

MIOOHa BCCn&Ay&MhiM raSOM R aprOHOM paBB8 8AIIHBU8, 0'J'Cl0Aa IXpoCTO 0Dp8A811H8TCH OTBO

meBHe Mpoli'I'HOC'I'ell saxsa'l'a MIOOHa aa OABB aToM (Mone~:yny) raaa W(M) .a aprosa 

W{Ar), ecnu .aaBecTHhl BX ~:o.aueBTpana.a un.a MOnBpa~>~e oo'beMbi s cMecu tr{M) u V' {A;.): 

R.= 
y./ (M) 
W(Ar) 

= 
'J(At-) - fj(Ar+M) 

/f(Ar+ fvf)- ~ {M) 

li"(M) 

v-{Ar) {2) 

npa nonyqeHXH ~OpMyn (1) B (2) DpeADOnaranOCb, 'ITO ~9K'I'BBBOCTH perHCTp8JlBR ~TOHOB 

B Bb1A9119Bl!OM y'laCTXe s.aepreTB'I8CKOrO CD9K'I'pa OAHHaXOBhl BO BC8X ODhiTaX. npB OXOH'I8-

T811bHhiX pacqe'J'ax BHOCB.I!BCb nonp8BI[H1 y"iBThiB8101l1B9 H8XO'I'Opoe pa3nH'IH8 B ~811:TBBHOC'I'lllt 

ptlrHCTpa!lHB1 T,X, B XOA9 onh!TOB H3M8HllnOCb X011B'I9CTBO rasa B MHin8HHo Ha.a6onbmee 

-3 
H3M9H9HH8 nnoTHOCTH rasa B MHinBBH COC'J'aBnllnO OKOnO 0,1 r CM , 'ITO B3M8HIInO ~ex-

/4/ 
TBBIIOC'I'b perBc'l'paDHB npBM8pHO B8 8 DpOil8HTa llpH AHaMe'l'pe MHin8BB ( TOillllHBa MBme-

llll B .aaupasneHRH p8rBC'I'pallBB raMMa-XBaH'X'OB) 1 p8BHOM 10 CMo 

np0B8A8BH8 ODhi'I'OB B pesynb'l'a'l'hl 

B3M&peHBI 

B ODbi'I'ax ucno10o3osancs 'IHCThll nyqol[ oTp.anaTenb.ao sapBlK&IIHhiX MIOOHOB c saepr.aell 

/5/ - eo Mas, nony'la&Mwll aa CHHXpODBXnOTpoHe OHHH c DOMOIJlblO M830BBoro 'l'paxTa • Mu-

-2 
melllo SaJXOIJHllllaCb BBa'lane BCCII9Ay8MhiM raaoM AO AaBI18HBH OKOno 40 Kr CM 1 Sa'I'9M I[ 

-2 
H8MY AOOaBnHnCH aproll AO AaBneBHSI -60 Kr CM o .[laaneiiBB B MRW811B ltOHTpoi1BpoB8nOCJo 

no oCSp83IXOBOMy M8H0WeTpY '18pe3 OAHB-ABa qaca nocne aanonH&HBll C TeM1 '1'1'001>1 'l'eMne

paTypa rasa Cp8BBRnac& C T8MDepa'J'Ypoll B SKC119pHM9BTallbHOM aane. .[Ina Ollp8):18n8BB!I 

'lBCna OCTaBOBOX MIOOBOB B raae CII81[HaiJkBO UpOBOAIIIICH ODhl'l' C IIYCTOI MHW8Hbl0t ltOrlla 

raa B3 .aee oTKA'IHBancs. TaKBM oopaaoM onpeAeDBnOCb 'IHCIIO· MJOOBos, nonasmax B C'le'J'

'IHK 4 1 BO H8 BhiiSpomeHHbiX BS-G8 H8UOIJHOit ~&II:TBBHOCTII 8BTHCOBIIaA8BHII1 H 'IHCIJO MJOO

HOB1 OC'I'aBOBHBmHXCll B C'l8'1''lBII:8 8, P83yllloT811ol ODhl'l'a DPIIBOAli'I'Cll B 'l'aOIJJDl8. 
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Ta6nana 

jrasY .liaBJieHHe~ MOJIHPHWi 0671- ~ li l P ,Kr cu- -I cf. R eu,JI.IIOJII> l:Ar 
I 2 3 4 5 6 

J.le 39,2±0,35 0,623±0,009 

Ar- I9,8±0,35 I,20 ±0,02 
0,778(I±0,022) O,I48±0,0IO O,III 

. 
Ne 39,0± 35 0,628;t0,009 

Ar 20,2±0,35 I,I7± 0,02 
0,462(I±O,OI8} 0,609±0,024 0,556 

N2 34,2+0,35 0,696±0,0IO 

Ar 2I,3±0,35 I,I2± 0,02 
0,375(I±O,OI6} I,OI ±0,04 0,778 

c.o.2 40,8±0,35 0,437±0,021 

Ar 19,5±0,35 I,22+ 0,02 
O,I35(I±0,020} 2,20 ±O,I5 I,22 

Ar 20,4±0,35 I I 

8o BTOpOM R TpeT&eM CTOll6IIaX IIpRBOAHTCH napnaan&awe naaneHRH COOTBeTCTByiDiliHX 

ra30B B MRilleHR BO BpeMH OllbiTa llpH TeMnepaType 2Q°C R nony'leRHble OTCIDAa MOilHpHbie 

/6,7/ 
06'beMbl • 3TH 3Ha'leRRH CllYlKBT AllH onpeaeneRRH OTROCRTen&HhlX aTOMHhlX ( RllH MOlle- • 

Kyn>tpll'biX) KOHileHTpallHA. 8 IIHTOM CTOl16D;e naHbl OTROilleHRH BepOHTHOCTei! llOCaAXR MIOORa 

aa oaua aTOM ( Monexyny) uccneayeMoro raaa H aproaa. YxaaaHHbte oma6xu sxnroqaroT B 

ce6g KaK cTaTHCTH'IeCXHe OWH6KH H3Mepeaaft, TaX R HeTO'IHOCTH B onpeaeneHRR A8BileRRH R 

nnoTHOCTH raaos. B nocneaaeM cTon6ne anH cpaaaeau>t npusonHTC>t oTaomeaR>t cyMMapaoro 

aap>tna ( 'IHCilll aneKTpoaos) a Monexyne (aToMe) uccncJiyeMoro raaa x aap>tay aproaa. Jila 

Cp8BHeHHH DOCl18AHHX ABYX CTOl16IIOB BRAH0 0 'ITO DpOCTOA 38BHCHMOCTR OT 38pR~a· B OTHOCR

TenbHh!X BepoHTHOCT>IX 38XBaTS MIOOHa 118 aa6nroaaeTCH, 

3TH aaHHbte MOlKHO npencraBRTb B BRAe OTHOilleHRH Bepo>tTHOCTeil 3aXBBTa1 OTReCeH-

L 
HbtX K eaaaune aa;:l!l,lB aaxBBTbtBaromeA cRcTeMbt R ~ z Z.i 

Ha pHC, 2 npear.TaBneHbl pe3ylli>T8Tbt HaCTO>IUteA pa60Tbi COBMeCT!IO C A8HHhlMR 0 nony

/2/ 
'leHHbiMH B AH~y3HORHOA xaMepe • no OCR a6CIIHCC OTilOJKeH aap>ta STOMa. B cnyqae 

c 0 - 9TO 'Cpe!IHRil' 38p>tl10 DpRXOAHiliHACR Ha OAHH aTOM. 3KCD8pRM8HTaii'hHbl8 TO'IKR IUUI 
2 

OAHOaTOMHbiX HHepTHb!X raaoB C08AHHeHbl nnaBROII DyHXTHpHOi! KpRBOil, Jil3 pHCyHxa llarnBAHO 

BHAHO, '1'1'0 B CMeCBX B&IIIeCTB BepoHTHOCTb 3aXBaT8 MIOOROB KOMIIOHeHTSMH CM8CH He npo-

6 

xop!lBosam.Jia lilt a&PIIA7• DaaBIIAJI aaucJDCCIC'I'b 0'1' ::Z.. , JMICII'I'IIO• CyDiecTByeo'l' Ami ooo-

a'I'OM.BhiX raaoa • OABAJtO wro IIIIBO aeaepao 11mr ll&lllecTB, aaxolllllllBXCB 11 womm:ymrpaoN 

coeliBBeDK, '1'1'0 li&WOBCTPBPyeo'I'CB sa !lpBW&pe yrneucnoro raaa. MoJKBo· llpeliDOIIaraTiot 'l'I'O 

MpoftiiOC'tlo Saxaaft II 3U'IllftiOoJIOI N&pe 3811BCII"'' 0'1' pa$N8poll WOll81t)'m.l1 XO'l'l: t5oll.. O!l

p8ll&aBBhl8 llbiiiOJUI II ft'OW BAIIpalln& .. B 'l'p81SyiD'l' t5onee CBC'I'ft.aft'nCJt:OI'O .. ,........ aoapo-

ea. 
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P;yKODBCh noCTyDBna II B3li8T81IbCII:RI OTll81l 
15 RIOHB 1966 r. 
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Pac. I. CxeMa onh!Ta 11 6nox-cxeMe anexTpouoll aunapaTyphl. 1,2,3,4 - nnacTR'I'ecx•e Cllliii
TRnnRTOphl; 5 - KpllcTann Na.:J{t(.} c p83Mepa~oCB 0 76 X 16 MM; CH

2
- uonlla

TRneBoBhle ljl11m.Tpbl; 5a, 5u - RMnyn&c.hl c asoua • u11oua cnexTpoMeTpll'l'ec:coro 
C'18T'I'RK8 5; n3 - IIIIBRSI 38U8pll0tll. 
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