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O:O'bE,100IEHHii3: HHCTHTY'r HJ[EPH.IiX HCCJIFJ[OBAHltli 

Jla6opatopHa BHCOit:itX 3HeprHI 

H.B.liYBHJIO. 

1--'/Lc-::.~~·~ nocrymma 
B 113.llilE:ll:__ ~:Kl1H ~1 

•• ~ " --IL~-- fiJt' ( 
.. _ ...... ...,___..~ .._, ........... 

3AME1IAHIUI B CB.H3H C BOTIPOCOM 0 B0310l1101 

CYmECTBOBAHHI ~)- ME30HOB. 

B CBS3H c coo6•eaxeu BAH rAH-liAHA aa 9-ol ezero,ltaol 

ltOB~epeBttHH B KHeBe I) B DOCRe~Hee BpeKS odcyzxaeTC! BODpOC 

0 B03MOZHOM c,.eCTBOBaHBH JD - Ke30BOB. 

O~eBH~HO, qTo DOHClt .l) - qacTH~ B QHCJe DPOAJKTOB 

peaKQHI, BHSHBaeMHX fl-KeSOHaMB, He RBJSeTCS HaHnyqmHM DyTe 

paspemeaHa odcroaexol npcd.neus. JlaJI~»Heltmas nporpmma, o~eB 
• i 

HO, . 36;BKCHT OT npHHJITYX DJt8ADO.IOXeBHI OTHOCHTeJI:bHO JIX B03MO~ 

HYX CBOICTB. ECIH npRB!T:b 1 ~TO OHH SBISDTCS K830H8XH CO 
+ CTpaHBOCT•m 2, TO tor~a ~~ - QaCTHQa eCTh npOJ,JltT peax~Hlt 

THna 

(I) 
--Ho no.aaoe ce~eHHe reHep8J.liiH _;::_ - r:~nepoHoB npM aueprmsx B 

uecitO.BbKO Ea1 coctaBnaet nen~AHHY nopa.ua. IO KHttpo6aps. 

llOCitOJihKY 3Ta pea.ttQHS eetJ; TO.IhltO QaCTHqHsl ItaHa.ll reuepaQHJI 

.:=:_ • rBnepOBOB, TO ee Ce11eHHe ,D;OJIJ:HO 6YT!I eJile MeHhme. 

B TaKHX yc.noBHax uoxao AYMatb, QTO HaHnyqmxKH ycnoBHSKI 
-t 

Ha6JIJ>,lteHHS '"S) . • qacTHit t"JyJ,yT pe8.1tQIUt THna 

\l..\.14 n. ~ /\o~ S)r (2) 

~0~ ~~ "'0-lc~-\- (3) 
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.ffCHO T8.1tl:e, liTO CBOltCT B8. peaxttHI 

\l + ~ "'-4 i ~ ·-\' "~--"\ "V'\ 

~~-~.~- V..o_,\,;.,....,~ 

OC06eHHO npOJIBJieHite B BIIX CllJI:&HHX 

( 4) 

(5) 

~ R- Bsaoo,JtelcTBHI, 

KOryT 6HT:& BHJIBJieHH TOJI:&ltO :3 npawx ODHT8.X B Dfllltax K+ -MeSO• 

BOB. HsBeCTBO, ·liTO peaxttHJI (.3) npoBepaeTCJI A.J;3Ip0Jl 2) H MOJ:I 

npOJIHT:& CBeT H8. npo6JJeMy }) - K830B8.e llpe,JtB8.PHT8Jl:bRHe )t8.BR: 

roBopaT o rov, liTO ecJIH oaa Hxeer vecro, ro ee celleBHe ue 

npeBumaeT IS UMRpo6aps. OtCID.Jta oqeBH.JtHH rpy)taocrx, RKeD~xec. 

B ,JtKCltfTHpyeKOM BODpoce. 

Ka.K HSBeCTHo, HllauyqB J) 6HJia npeJtnpwaara nonHtlta HH

repnperm:poBaT» C TOllltH speH::fSI CJDteCTBOB8.HHS sapaJ:eBHHX) -M 

30HOB pa,Jt paHee ony6JIHXOB8.BRHX Be06RliBHX pacn~OB H8CT&6HJIL 

li8.CTHit, H8.6Jim,JtaBmHXCB npH npOBe,JteHHH HCCJl8,JtOB8.BHI lt8.K B 

ltOCUHlleCKHX Jiyqax, TaR H Ha 60JI:&MHX JCKOpHT8AHX. 

nosze Opm:p 4) H npoys 5), npoauanHsHpoBaB csoBa CBOB •aao

uaJI:&use• pacn~ K+ -MesoaoB, xoropse HHTepnpeTHPOBSJHC» 

flMauyqH, xax pacn~ ~~- uesouoB c vaccol nopa,Jtxa 7ZO MaE 

DO)tTBep,JtKJIH CBOH nepBOHallaJI&HHe TpaKTOBEH 3THX CJiyqaeB, OTE 

rHJB B03KOJ:HOCT:& 06~SCHeHHJI HX paCD8.JtaMH ~~- Ye30HOB. 

B HHTepecaol pa6ore llpoysa npoaaaJIHsHpOBaHH H uexoropue 

,JtpyrHe cnyqaH, HCDOJI:&soBaHHYe HYaayqx, H noxasaua sey6e,Jtx

TeJI:&HOCT:& aprYJieHTOB llOCJI8,D;Hero B DOJI:&Sy cy~eCTBOBaHHJI}) -:.. 
30HOBe ITpBC08,JtHHSJIC:& It apryuearanHH llpoysa, VH XOTeJIH 6H 

OTMeTBT:& 3)t8C:&, liTO OT BCel apryYeHT8.ItHH HMaHyqH OCTaiCJI 

TOJI:&xo cJiyllal Xapra H EJJoxa 6), :ttotopsl YltJ18JtHBaetca B cxe~ 
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pacnftla J)+_ Kesoaa, a c toqxB speazs qactxns co etpaaaoctLD + 

MOZ&T 6STL Od~CH&B ItaK CJyqaJ peatt:QHB 

~~\1\ ~A o+ Ao+ -:s)+ 
Jlacca nepBBliROI 'l&CTH:QY ~n·oro C:.lyqaSI, !HliJICJI&HHM paSJIH'IHYKII 

uetOJtaJm, xopomo cootBetctByet uacce rBnoteTBli&Citoro })+ -u:eso 

aa ,Jlydaescxoro cny11asr. Ho onpe;teJieaaym sey,.oBJI&TBopeHHOCT» 

OCT8.B.IS:8T OTCJTCTBHe It&p'l'HHH ltUClta,D;HOrO p&.CDB.Jta, DOCKOJILKY 

pacna,D; K0 .. •esoaa s,JtecL s84>uc~HpOB8.H ae dHJI. Iloato:uy octaetes 

XOTS H M8.Jl0 :sepOS!TH8JI B03MOZHOOT'D Od'LJ!CHHT'D 3'1'0 C06HTH& DOJI&TO 

B Odp&THOK HanpaBJieHHH H paCC&JlHHeM Ha lt8.lt011 .. .JIJ160 TS:Xe.JIOM S:,Jtpe 

B rase Itauepht OTpJm&TeJJLHO 38.pJIXeHHOR 'I&CTHr.tH. B TO ze BpeiUI H 

ze j)-- :uesoa B nyqxe I, 5 Ba::. rr- -:uesoaoB ?) , taxxe xax 

11 j):. Meso a KanJioaa-.HMaayqH B), xaxyTca He)toctaroqao yde,Jt:ttTeJJ 
• 

HHKJI C 3ECDepHMeBT8.JlLHOI TOqltH speBHS, H B TO ze Bpeua COKHK'l'& 

HYllH C 'l'OqltH 3peHHB TpB.ltTOBitH :IX lt&lt KeSOROB CO CTp8.HHOC'l'l>l) 

- 2. IIOCJie .. Hee CJJe,JtyeT H3 TOrO, TO eCJJK T8.ItHe T8.1Uie n-- Me30B 

KMeDT BpeMeHa ZRSBR nops:,Jttta Io·IO Celt, TO BeB03MOXRO yxaaatL 

peaxnzm, B pe3yJILtaTe xoropol oax uor.ax ds reaepxpoBaTLca 

BdJIH3H U&CT8. HX ~IT6ItTHPOB8.RIJJ B Y1t8.38.HHYX padOTaX. 

3,JteCL TOibltO e•e XOTeJJOCL ds OTMeTBTL, q'l'O oqeHL TPY.ltHO 

apryueHTHPOBa'l'h KaKYD-JIHdO toqgy speRMS THD8. ode~aeuol, . 
OCHOBWB8.s:CL 'l'OJILitO Ha pesyJILT8.T8.X padO'l' ,1tpyrzx 8.BTOpoB. UOXBO 

dH.IO 6& npHBeCTH pa)t npBMepoB, DO)t'l'Bep~am~HX &a nepBYI B3r11Jt 

CYJI'eCtBo:aaaxe 1) - :uesoaoB ( C·JJyqaJ JieBH CettH H Touaewax 9) ,
1 

a raxxe Peaap,JtLe IO), uo doJiee nonaul wx aaaJIH3 c yqetov nosz~ 
onydJHitOBaHHYX Jt8HHYX II) noxe3sBaer, 'ITO HMemrcs: omHditH B 

HSMepeHHH Mace nepBH'IHHX 'laCTM:Q H 3TO eCTL C.IJ118.H 06HtiHHX 

K - paenaJtOB. 

Konb cKopo odc~aetca Bcnpoc o 3apaxeaaux1)- Mesoaax, 
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TO C 3ItCDep&eHTaJI:bHOI TOtlltl! ~1peHKSi de30THOCHTeJIE.HO It 

K8.KIDI-JIJ160 CHCTeJlaTmtall 3JieVeHTapHHX qacTHit, HKeeT CMHCJI 

noctaHoBita Bonpoca od mx ueiT]>8JI:&HHX naptuepax. TaxHM o6pa3o 

DOD~TaeMCSi BHSCHHTb, C~eCTB~lT JIH He!TpaJ~HHe tiaCTMI(H C 

vaccol nopsxita 750 las H cxeuaMm pacn~a Tzna 

(6) 

3TO HHTepeCHO C~eJiaT:&, DOCEOJibitY HM8DTCSi Dy6JIHitai(HH, CO~ep 

.-e CBe~eHHB 0 C06HTHBX, ItOTOpHe voryT dHTb ODHCaHH 3TOI 

cxewol pacn8J(a. 

llep:aul H3 HHX ony6JIHitOBaH rpynnol Baa rau-qaaa 12), pa6c 

taBmel c UHoronnacTHHqatol xauepol BBJI:&coua. Bec:&ua 6~B3•~n~ 
• 

CBOBM xapaitTepHCTHEaM It 3TOMY H BTOpOI CJiyqal, onydJIHitOBaHHH) 

rpynnol JIH~HICitHX ~H3BitOB IJ). ECJIH npBHBTb HX HBTepnpeTai(BD 

ODHCaHHHX CH,YqaeB, TO OCB060J~aD~8SC! DpH TSKOK pacn~e (6) 

3HeprBS ~ ( ~~) OI(eHHBaeTCS BeJ1B1UIBOI !0+50 Jl3B. 

Is CHOBa nODHTaJIKC~ B CJUi3H C 3TRM npoaHa.JIB3HpOBaT:b 

"auoMaJ:&BHe" ~~ co6HTBB 14:, noJiyqeHHHe paaee npx npoBe~eH1 
HCCJfe,ltOBaHHI B ltOCVH'IeCitHX Jl~rqax. HCXO,U Jl3 CXeKH pacn~a ( 6 

H KaCCH j) 
0

- 'laCTHI(H DOp!,ltita 750 M3B, 6HJIB OT06paHH CJiyqaH C 

nonepeqmnnt DIIYJJ»cmnf ue 6o.11ee I60 MaB/c, M paccliHTaame 

3HeprHH pJ.CD8,Jta Q (~\\) H Q ( \\ \\) ~JIS: ItOTOpllX OT.IIt'laJI 

do .nee ll811 Ha 2 CTaH,1tapTHHX OlUHditH OT J13BeCTHHX ~JIJI ]l~ B e c:_ 

-'QaCTIIQ. 48 OT06paHHHX TaitHII CDOC06011 " aHOIIaJII:tHHX" '\J !co6HT 

dHJIB npoaHa.JIB3HpOBaHH COBMeCTHO C 40 ~-~C06HTHBUK OT B3BeC 

HHX K~ - paCDa,ltOB, DOCitOJibitY ~aBHO H3B8CTHO 15, tiTO r~BBOI 
IIpH'QHHOI D081UI8HHJI "aHOU:aJibBYX" V: C06HTHI BBUI>TCS pacn8J,tbl 

0 3THX ~oJirOXBB,.BX K2 - ue3ouo:s. 
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0 Bxnx saBe,Jtouo or K2- pacn8.,1ton, no11yqeuBHx B K8.Kepe.BJIJI!Icoua 

Y.ltOB11eTBopau c.ne,JtYJ)JilD rpeCSonaHKsu:: 

I. !IJIOCitOCTi UOSIBJieHIIIJI SELpazeHHHX XOIIUOH8HT pacnSJ(a 

co,JtepnT uanpaBJieume uelrpa.n:&~roro nyqxa ua MHmeH~» ycKopureu~ 

2. HanpaB.neuue KYny11:&ca K~ - Mesoua uaxo,Jturca BHYTPH 

sapazeHBHX KOUUOH8HT BH~H. 

rxcrorp8lOIH .Q ( \( \\) - pELCUpe,u;eJieHHI .J;U STIIX JtBYX rpym 

'-::( .C: coCSwTHI noxasauw ua ff>ur .1. 

HueeTcs xopomoe coBn8.,1teHxe srux pacnpe.JteJieHHI B HHrepBue 

0•50 .MsB. 3TO OSHallaet, liTO OCHOBHM qacT:& "8.HO:U:8.JI!IHWX" 

'{~ co6HTHI B xoc~aqecxHX Jiyqax oCSycJIOBJieua K~- pacn8.,1taxB. 

Ho BMeeTCB H p83JIKtiHe B STHX ~BYX pacnpe,JteJieHHSX B HHTepBaJle 

() ( ~1\) 60 ... 70 MsB. HaJIHliHe nuKa B a-TOM uecTe B rpyune "auo

uan:&HHX" ~ 0- co6HTHI TPY.JtHO oCS~acHHTL craTHCTBqecKHKH 4>JIDX1 

~HSKH, fiOCXOJlLXY STOT BH6poc, Sa BH'IeTOK ~ORa, CO,JtepJ:HT 

!0•!2 C06WTBI, r.e. 20•2~ OT BCeX OT06paHBHX ,JtJIJI auaJHsa. 

He o6'&JICBSieT aroro pasJIHliHS B Q ( \~t\) - pacnpe,IteJieRKs"' 

H npe,JtnoJlozeuHe, liTO uexoropas .JtOJIS ItopoTKOZHBYJilHX K0 -.weso 

HOH uozer pacn~aT:&ca no xauaJiy 

¥.o, ~ ~ "'\--\"- ~ ~ o 

.l{eJIO B TOll, liTO ,JJ;JIJ! TOrO, liTOdli YJtOBJ18TBOpKTL 3TOI CX('IIe pac

n~a, Bll,ltDIOe Q ( ~'(\) ,JtJIS \r ~ COdHTJII He ,JtOJIJ:HO np9BHIII8.T:& 

75 MsB. A srouy yc.noBHm Y.JtOBJie~~Bopamr TOJI:&xo 4 xs !4 codHTRI, 

H8.XOJtSUXCJI B paCCIIaTpHBae:U:OII liHTepBaJie 3Hali8HRI q ( "'\\ ) • 
Ta.tt:O OdJ830K, COBII8CTRHI CTaTHCTH'I8CitHI 8.H8.JIII3 ~ - pa1 

na,JtOB H " 8.HOII8.JILHHX" '\f ~ C06HTKI He UOSBOUeT C,Jt8JI8.TL onpe

,JteJieHBOrO 38.B:JIDli8BU 0 cyrqeCTBOBaHHH :aeiTpaJI:&HOti '18.CTIInH CO 

cxe11o1 pacnaxa (7). 
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B CBS:3H C 3TJOI H8!4H ds.na nJ18).tllpHHSTa nOIII:iTlt8. nOKCltaTi 

COCSHTHJI, ltOTOpSe MOrJIH dH dHTh liHTepnpeTHpOB8.HH ttalt pacn~ no 

CX8JI8 ( 6) • O,ltHH H3 B03U:OZHHX CJIY"Ui.8 B HaMH dHJI onyt1 JUUtO BaH paaee 

K sacros:•eMY BpeMeHH B do.nimol J:ceaoaoBol xaxepe, 3:ttcnosmpoBaHH 

B DytiKaX OTPHlt8.T8JiimtX II -:ue30HOB, HaJt,lteHO 8Jil8 )I;Ba CJIJ'lM C 

8.HaJIOrHllHriKH XapattTepBCTHlta.MH. JlaHHHe OCS 3THX CJI)"'BJIX npHBe,lteH: 

B TaCSJI. 1 H CBH,lteTeJibCTBj'I)T 0 TCtK, ttTO npH T8JtOI HX HHTepnpeTart 

OHH npHBO,ltS:T X B8JIH'Cl.HHa.M Mace ])
0

- M830HOB, CSJIH3lt1Dl It 700 M3B. 

KoHettHO, 3)J;8Cb W TOJ:e He CBOCSO);Hhl OT <PoHOBHX YCJIOBHII, oCSycJIOBJI 

HHX perutttHel 

.)~ l""" ·-
\L.. \ "' ~ \ - ·\ "' \ --\ V\.. 

B ltOTOpOtt B CHJIY B03110J:HOrO CHJU.HOrO ~ ~ B3a.HMO,lt8ICTBHS MoryT 

B03HHltaTi ~ \t- KOppeJIS'QlUt, Dpi':BO,D;S:D{H8 It ItaJtYJJt8MY nOS:BJI8BHI> 

qacrmn c Yita3asssx saatteHxeM Mace. 

3TH ycJioBHS CSYJI.YT otteaem B npon.ecce ot1pa60TKH HUel>lltHXcs: 3Itcne-

pHM8HT8JU,HhtX )l.aHHHX. 3)t8Ci CJI8,10'8T OTM8THTi, ttTO He oeeTCS 

CJlyttaR resepanHH TaKHX COt1HTHI DepBHttHHUH li-K830HaKHe 

TaKBK ot1p8.30K, DO,ltBO,ltS HTOrB KpaTitOrO aHaJIH3a,B tt8.CTH, 

ttacaDlltHics: cyJileCTBOBaHIDI D- Me 30HOB cJie,Jtyer or:veTHTb cJie,JtyJ>ute~ 

I. CrarHCTHttecxxl aaaJIH3 ,lt8HHHX, HM81lJilHX oraomeaHe x 

,ltHCKYTHpyeMOJIY Bonpocy 0 CYJileCTBOB8.HJIH ]) - M830HOB, He ,ItaeT 

B03MOJ:HOCTK C,lt8JlaTb OltOHQ8.T8JiiHHX 38XJII>tt8HBI no Bonpocy 0 CYJileC~ 

BOBaHHH raxoro 'rwna qacrHn co BpeMeHaMH J:B3HH nopa~a ro-10 ce:tt. 

ODHTaMH B UEPH"e noxa3aHo 24), ttro ue c~ecrByer 3ap8J:eHHH~ 
qacrBtt c uaccol nops,B;Ka 750 MaB co BpeueaawH XH3HB doJiee ro·8cel 

QcraeTCS HeHCCJie,ltOBaHHhlJ.I BODpOC 0 CYJit8CTBOBaHHH "laCTHit 1- ll830l 

soro THna co BpevesaMH J:H3Hm, MBoro uenbmKMH ro-II celt. 
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2. ITOCKOA~KY HeT HHK8XHX yxasaHHi ( Kpo:ue pacn~HHX 

CBO~CTB ) Ha B03KOZHOe OTHomeHHe 3THX qacTHU K cy~eCTBYD~M 

CHCTeUaTHKaM 3AeKeHtapHHX qacTHU, CAe~yeT HCCAe~OBaTb pa~ 

B03MOXBHX peaKUHg, Be~~HX K donee npOCTOMY nyTH reuepaUHH 

~ - uesoHoB. Kaxerca, qTo 3TO u~o ~enaT~ ua ocuoBe coodpa 

XeHml, qTo~ - qacTHUH HBAH~TCH Me30HaMH CO CTpaHHOCT~D 2. 

B qacruocTH, xorenoc~ dH uanoMHHT~, qro noxa uer yde~HTen~HH -,D;Oita3aTeA~CTB, qro reHepanma r::..- rHnepoHOB B IT-HYKJIOHHHX co 

y,~;apeHHHX npOHCXO~HT DO CXeMe 

" ' }J ~ ·. -= \· )l..-\" K 
B CHAY qero apryueHTH B UOJILSY B03MOXHOrO cy~eUTBOBaHHH 

peaxnmm (I) ocramrca B CHie. 

Ho 3TH apryMe HTH, KOHeqF:O, ,JJ;aAeKO He oqeBH~H4.£. K B03MOJ 

HO Ha,D;O HCCie~OBaTL H ,D;pyrze fiytH. • 

• 
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Qange flh10Utjcal 
In Xe ionization 

R S/smB (I/IJUID 

311,1 1,26 

6.3,3 -

f0,.3 4,50 

1.3,2 -

23,.3 1,26 

20,1 1.45 

27,0 2,98 

- -

Espni..to! Initio£ A"!fe m 
ionization PPC ...... tuft '~ts rAJexpe'l. Po M"'" in mew 

- (58'!32 l!l..f±J.9 - -

1,87±0,54 20G±28 2S'O±J,Q f7•,M' etfr61, 

l,2t±f/O - 260±.JQ 19•1,!1' 425±160 

- - ~()±4(} - ~t.J6 

- 99±f.!J f{J'5±2f - 94%21 

1,8/±D,§/, 142~25 2&?5±.¥1 
. 

- 179'±52 

~J$1±0,84 - ~ow - I,(J(J~/20 

- - l,.',o±5Q - 7fXJ i:JZ 


