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, 1. B , HaC'IDru(eti p3.6:ik .. : ~ IT{:e~~;aBHM·. 3KCnepi-M=HTmHHe-~ ' 0 

xaJXl!--TeP}JCT~ 'Jien0x ·-~~~~ (H,np:t· 1
H1,'.',

2
H1, 3u1,. ~e2, ·_'112 >, 

cOJE?DBaHHHX BO B33JlMJ,IIe}JCTBWIX H,IIep K¥1CJDpo,IIa C BO,IIOpo,IIa/1. npH .l1Mf1Y.JibC8 

P 
0 

.,=:= ,_31 1A ·)"'aBle. V1HTeiEC . K 3KcnepHMeHTaJ!hHaiiY . I£~elill!O 'niuec.·_ COB 
> _.. ' ' l- .> ._., "-' , ' ~ ' - .: . . . - • . - : . .. . ' 

c0JX!3)BaHl1H Jier1illX dJp:IJ.lveH'lDB B coy,n,ap:;HWIX C H.1llEMH cOYcJJOBJEH 'reM:• t{TO 

TaY.J~·· ~Hble ·M)~ 6m_.h BeCEM3. yYBCTBWre.JihHbJMit .. KaK .. K tve~kM' cviiri~'·.:_ 
}1 H.1lPD - H,IIepHoro B33JlM),IIeticTBl1H, TaK H ~- cTJlYKTYIE . ~'rniJYKmero 
H)lp::J. ( CM. cfu:.lp,~ [ 1 ] ) • . , • . , . . " , , ,. . ,. " . . . . 

~cnepw.f::HTaJ!hlfr~:/,fljiHHHe 6bLJIH OOJIYtJe~ c ~10 1(X{6J"OCJ,IIo~.n,Hoti 
~~bKDBOti KBM2IIi,. sKc~H~tpoBaHHori Ha . d}lliX~p)He : JllB '·· CWM 
' --· .- . . ','..'" .. . ·: -.. ' ' . · .. :; ' ·'· . . . ' n:r:r, . . ·;···:- >• 
()JyOHa) B I"JY4R8 peJifl'mBHCTCIOOC JJ;IJ;ep , . K}JC{IOPG,IIa [2] ~ B 10028 Heynpyr'HX 
16o-p .,~,IIe~CTBH.Hi, 33.p:;rncTpvrPJBaHHiiX B< raoo4EM c:ma:;e ·~pbl,fuffi.t 

. Oll}e,IleJieHH 33.~-:Brop}ftJHUX 4~CTHI.J, }1 112Mep2HU }IX Wvu-&JlhCU~· . 

flp}f npoBe,IIeH~ , ~Kcnep~ttveHTa MCI10.Jlh2D~CH c!1elU1BJihHO JE3paOOraHHHti 
' . - - . ·' ~ . -

Hatx;>p npJU,e,nyp M3.TE:MaT}ftJecKOti c6pa00TK¥1: ZINPUI'--GBJM.=.CLEPH.:...PRDST 
[3,4l,rmBOJil.ffi!lll1ti ·. coe,II}JHHrh IfflYJ!hTaTH npocMOTpa H 11,ll.eHTI1l!HKali.Vm c 
·~y,i;~TaM}f.. iad~~B m npo~ ffi:t/erp}ftJecKOti }BKblicTpYKlJ,im, 

noin-iaT~. . oreC'lDBHe .. ~,IIHtJec!G1e JnCfiiB,IIeneHIDi, ; ~cooprvrn~Th : '.zr.ruurue, 
cfuc.ne·~}fBaTh ~TCM:lT}ftJecKCie HaKOilJiemte Jffiy.JihTamB B ~dax · ctJera Ha 

• 3BM i }1 T. ,II. . , 
.. . B. npo~ re:M2TP~ 6bi.mt .BHeceHH CJie.1\YIC(IJ.t1e H3M2HeHl1H: 
·, ~) BB~eHa Ta.6.m1L\a cTai5H.iThHbix,icioTOnoB c. z~ 2; · ·" 

. ' .. _.,,, ·'·' . ' \.. '· .. • . . > " ' . ,;;:~ . "... . :, ''< 
6) c.. ~eTavl 33.KOHa coxpaHeHl1H . sJieKTp}ftJecKOro 33.PH.n.a. H IDno.nonm 

.. cc:ern:l1H, .HC~YeHU Jll11llH}Je ·~ ·~CCOBOID ~a; . . . . ·, ..... . 

~.,;,B).llJ!JI O)lHCBHat!HOCT}f _CIXIOCTa.BJieHl1H • c P=sYJ!hTaTaMVi ~ · 
C)le.n.:lli nep:;BO,II . KOOP.lf,l1HaT BeJllll1H co:5HTHti B .. fJJK)CKocTh . nepooti 

" ' ·!· -, . I·~~-'~'~.·.,~·~. 

;~.n.JD?KU11H; , : , · :; . . . . , 
y· •. r)BBe,IIeH KOHTpim, 33. B}etveHEM,cOpaOOTK¥! TeKYJll,eiD ccl5HTrui. 
.. ~ }JHTe"(EC~ Hac B·, ft.aHHoti pafure O,IIH~~ . (Z = 1). H 

• JUlyx33.PH.I1HHX , (Z . = 2) . ~mp~ . tJa~~ CJE,IIHMe . cmiocmB.m,HUe OOrp?lllHOCTH 
np~ · l13M2}BHH}f ~JihCOB ~ch COOTBeTCTBe~o : ~HilMH··- ' ' . 

'- ' ..... - :.·._ . . ,.,. ·-~'. ~.!.~·· ....!~··· ~·· '\;;: 

~P . . .. ·: ·'. . ·::":•~· . .- . ··Ki;) ... __ • · · . .. .... . . 
( /p)~1=.(~,14 ± 9,01)X H ( :,/P,)z=2=(4,00 ~ O,~)X., 

: .. ;, 1 ·: '". •· · .• , c~i ;'; ~ ·, ' · . _ .. . · r 
CJJe,IIYeT anerHTb, · ·,t{TO ·',li,JIH aHaJIH3a MH. aiOOIEJIH tJaC~ C. Z ~ ... 1 H 

Z =· 2, l1MI"'Ii.JibCu KDro}l:lX 6bLJn.1 H2lve}BHH C 'lDtJHOCTbiO (~P/p) ~ 15%,· H ffirreM 

Ob\ta:;ne\irih(il liHCiKl'JT I 
nl~!i~WK nct-.'ltiDilUIIil . 
SWSn~tOTEKA 1 
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BBO,JIJW1 JlOillllBKH B ,lLa.HHhle, CB.fl3a.Hlii:Je C Ha.JJW.U1E1..1 TJ)2KOB 4aCT11U, Ha 

KOI'Ofm l-1MrlY~li .JJH6J He M:>rJ111 fur1·· ~~Hbl (vtt .UOJJH He nt>2BUliiCIJE. 5%), 

.Jill():) ·~pruMCh c ~ 110rp2ll!HOCThiO ~ - . 15X ( · .UOJJR TaY .. HX 4aCTltlll 

· coCT.a.BJJIDa. "' sx·> . 
IbJire. oo.up:6J.ill!2 CBe,lleHllil 00 skcnepw.eHTe , a TaK:JKe ~Hi:.!e · 0 

MHOJKeCTBeHHOCTffiC 3aJ)RJiieHHHX ' 43Cnl!l H 0 3aPJU!.OBHX }11CilP?.UeneHVfffiC 

~HIDE ~ir~PifaTC51 B1 tkem~ [2,5J. . . , .· . 

.D..riR · ClllBHeHilll c s!-Cc~pw.eHTa.Jihl:illMH .nilli~ lv1N vtc~Il<im1 KaCKaliHO -

~HTaiJ,OOHHO - . . l1Cnapvrre.JlhHYJ0 _.~· M:>.Ue.Jih (K~) np:JI'OH-.H,llepl:illX 

. B3al1M:>.U~HCTBffi1 [6~ .. fl!o.ll.eTih cirn1ctrnaeT OCHOBHHe np:lll,eccH, ~e B 

· Rm:B i1P11 .rffi<l1x sHePriooc: KacKa.n. IlOC.Jle.ll(mareJihHHX N - N 11 ,-~-~ N 
~)l;e~riri3lli1, rq:e)l.lllBHOBeCHYJO 3Ml1C~l110 4aCTI1U. !-1'· ·p1cna.n. B036YJK,lleHHoro 

OCTaTo4HOro • Hma· . B. IBMf".O.X. Ktfi1M:- 00n) ·, oo.ueJIDP)PaHo· moo ''160-t> 
B33.l1M:>.n.eticTB~~ llpl1 ClllBHeH~ .n.aHHHx c rffiyJJr:TaTm.i!{ 1Xlc'-leTOB 6buM y4rel:ill 

, ·. ~ 

3KCil8PHM?HTa.JihH1Je .Kp!1repl1l1 l1 Orp1HY14eHllil. 
., 

2. Ha , Pvlc. 1 lllE.ll.CTaBJJe~O }11CilP?)l.eJJeH!1e JlO BenH411He' %~1/p (P,:~~bC 
4acTl1!J,H) )J,JJH BTOPl14HHX qacmm c · :=aPJU!.cM Z=+ 1 ,li,JIH piccM:J.TPHBaOOX • i-laMH 

16~p ~~eticTB~; .H.J1R BTOPHtfirux 4aCTl1I~ c' '3aPJUI.CM 2=+2 TaY..ce 

p1Crq:e)l.eJie!il18 ilP?.ll.CTaBJJeHO . ;Ha . J11c.2. BHIIIe et:rtve4aJJOCh, . tl':i'O B 
/ h' !; :. 

}11CilP?)l.eneHVfH BKJ1104aJJl1Ch Jil1llib Te 4aCTltlli,H, J3P_J['v1'-1HffiJ 11MilYJihCOB KDI'Op:lX 

6HJJl1 !12M?~HH c TO'~H<±ThiD ~ ·1s%.' ~ TaKllte, 4ID B }11CilP?.ll.eJI8Hite Ha 

. Pvlc. 1 He BKJ1104aJJl1Ch ci)!.HmHa4HO l1)l.eHTJ.11111Ul1P)BaHHHe ')(+ .::_ M?2DHbi 11. M3WHH1Je 

• npoTOmJ OT,n,a4H, BOOHTbB ·~ ·H.IiJn KHc.nc:iJD.n.a B llpJUecce B:=al1MO.n.eticTI311k~ 
Ot!eBl1)l.HO, 4TO MaKc~w Ha Pvlc. 1,2 OTBe4aJOT · oiK~maeM:>MY OOJE30BaHHID 

P33J!l1l!HHx M2m\JiloB .H,llep BO.ll.OpJ)J.a l1 re.Jllffi i · CTPl1Ilfll.1IDl)BbiX IlpJ,llVK'l'OB 

!PJBriteHT-: nepB!14Horo Ml11 KH<inop:),n,a. PacniP..JLeiieHWl Ha· ·Pvlc. 1 6H.m1 
allllpJKCMMvtp:)Bal:ill CyMvaM!1 rayCCOBCKHX p1Crq:e)l.eJJeHJlli, OTBe4a.KIJU1x ·BI~1M 

, ....,· '· ',,.~ _ . .._ ',~ .• ~-··· 'I r'~ ,~, 

IlpOTOHOB, .Uel1TpJHOB l1 Tpl1TOHOB. llpW 3TOM, IlOCP'..OJJhKY B' %.:. p1Crq:e)l.eJJeHVfffiC. 

O)l.HCBa~ 43Cnl!l npH % ~ %0= 1/p~''3HaY~HHH i3Kll1,1J..· M:>rYr: ,nimaTh 

p::o!I;JJ,eHHHe 'l1: ± tte30Hbl 11 · ~imHcTC~-te ·' np:®Hbl, · BOOHTHe 113 H.ll.l11 
KHCJJOpJ;r,a.'~ .· annpoKCI1MI1pC)BB.Jia.Ch TO.JilliO · .•· JleBaH ·. ~CTh Ill1Ka ': Ha · PHC. 1, · 

CCDI'BeTCTBYJOO¥!R BKJJa,IJY TOJihKD CneKTaTOpHbiX IlpJTOHOB, ,a l1X no.JJHHH BK..1E)l. 

onpe)l.P...JJrulCH l13 YCJJOBllil cWvfvierpl14HOCni' %.-:.p-icnpejeneHllil ' CTP~1Illll1HIDBHX 
~~OB OTHOCvrre.JlhHO ~o· TaKHM liCe 00~ .·oueHl1BaJII1Ch Bv...na,n;H 
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Piic.4~' %= 1/p - JXlCiliB.ll.e.JieHHe O,li,HCIDJ)H.Il,HHX ~HTOB K3 ~ 
llOJlHOro- :p33BaJB B 16o-p B38J1MJ.H.ei1cTBI-1HX. RpYmaJl-Jffiy.iJbT~~ ailfiiO\CY1M3.1J,l1l1 
8KCI12pw.eHTa.JlhHbiX ,IJilliHbiX • 
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1 

·.i 

! 
I 

t 

\I 

Ta6RHUa · 1 Cpe~e MHOZ8CTBeHHOCTH 

H BepoHTHOCTH o6pa30B8HHH ~erKHX ~eHTOB 
· : · B -

160tp B38HMO,D;e:R:CTBHHX IIpH 3,1 A•l'BB/c 

,. 

1" 1.210±0.014 0.726±0.009 1. 038±0. 007 o. 750±0. 005 ' 1 . ~' . 

2 ,,•-:,• .-"1 0.388±0.005 0.233±0.003 0. 239±0. 002 0.173±0.001 
3 -"1 0.067±0.001. 0.041±0.005 0.108±0.001 0.077±0.001 

-
3HB. 

2 0.179±0.005 0.298±0.008 0~152±0.001. o:291±0.002 

4" 0.422±0~ooB o.702±'o:o14 o. 358±0. oOa o. 684±0. 005. 
-' 2 
~~ 

. ' ' I - - ' 0.013±0.001 \' 0.025±0.001 

··, 
-_' 

• •'.i- ,\:-:· 

Ta6RHUa-- 2 - Cpe,nHHe. MHOJIC8CTBeHHOCTH H BeJX)HTHOCTH 

o6paaoB8HHH : o,IUlosaPJ.zUmx. q,parMeHTOB ~-. ~~BlfCHMOCTH ·aT 

. . . , MHOllt8CTB8HH;CTH X:.: -MSSOHO~ ·.. . ~. -· r''\·· 

I ~- I ax c HE PH • •• • • l .. K • • • • ~ . ~~-r 
. , . , . , ., < n_. > . I . . _ W . < nf > I . , W . , 

, ·· _ - . . .. , _,- T : · _; . - • · r. ·"· - :·~ :"r' , , -::.··'!" ... ~ 

1H 
1 

. ' '0. 979±0. 013 0.709±0.010 o.881±o.007 , 0.736±0~006··, . 
~--

1 
0~338±0.005 o:245±0.ooa 0. 206±0. 002 t 0.172±0. 002. n.:.=o 

3- 0.063±0.001 0.046±0.001 0.110±0.001 0.092±0.001 H 1 ~ ' ' 

1H 1. 350±0; 020 
'. ' . ' 

1.705±0.043 0.710±0.018 o. 764±0.010 ' 
1 ·. ,._ ~. . . ,. :-

2H 0.627±0.015 0.261±0.007 0.310±0.004 0.178±0.002 n_= 1 
1 ., -· 

3H 
•''•·, ' I 

o.1aa±O.oo1 ·. 0.058~~001 
1 0.070±0.002 0.029±0.001 

1 H 1 . - • 2.308±0.211 0.714±0.065 2.190±0.090 .. 0.850±0.034 . ,. ~. -... 

~1 0.858±0.078 0.265±0.024 0.400±0.017 0.148±0.006 - n_) 2 

. .-' 3H ,. 
1 

5 



Pe3yJihTa.TH amp:l!"..C~ .np?JJ,CTCI.BJI8HH: Ha pHC • I B .. B~e KpHBOti H B 

Ta6.mru.e 1, r.zr.e . OHH CJ)3.BHHBaliJI'Cf! C JB3YJihTa.TaMH JECtJeTOB no K(M!. 
BWI,HO, tJTO B c:fuHX c.nytlaRX ,ll,OCTHrneTC.H XOJD11188. CinHcaHHe ,11.3HHllX. Cyr,t.1a.MH 

TIBX I-BJronoB .H,ll,ep oo.zr.opo.zr.a H ,ll,Byx I-BJronoB · .H,ll,ep re.Jn1.H. 13K.JJa,lr.aMH 

¥120KIDB, funEe, :r'~.• tJavt 1J1 (!3. CJIYll'i.~ O)UicmP.H,ll,HllX. cpp3.The~1DB) H 

4ae2( B c.nytla~ Jl~.~~p.H,ll,HHX) ,rrpH w..~eMc.H T: Hac cTaTHCTHKe. MJJkHo 

npeHE6petJb. ; ,: ). 

}{aK B 8KCTI8pvlMeHT8, TaK l1 B K®1M · OCHOBHO~ BK.JE,ll, B MH(]!{8CTB8HHOCT1 .... , . ._.; .. .. . . .·. 
O)Uio- H )l.Byx3ap.H)l.Hl1X . CTpHnm1HroBHX . $JmM?H1DB )l.aKfl', COOTBeTCTBeHHO 

nporoHH. H.. Mik ~~. TipH .· 3~ . B , ~.zr.e.JIH HeiLOOUeH~eTC.H .. flo.rrHaJI · 
MHCDKeCTBeHHOCTb KaK O,IUiCBaP.H,ll,HllX, TaK' . H ,ll,ByX3aP.H,ll,HllX CTPYli1Ill1HroBHX 

cp~B .. ~ ·lillcJppo.zr.a~ : I.{T() J{.<lcaeTC.H BepDffrHOCre~. 05p:!3)BaHWl. p:13Hl1X 

· ~B, M:}.zr.eJih cymecTBeHHO H8,ll,OOU8Hl1BaeT BeJD.HTHOCTh c6p:amaHY1.H 

. .zr.efu'pC>HOB H neiBJU,eH~eT ,ll,OJOO, TpmDHOB. ~pe,II,H Q,IUi03a~ cpp3.TheH1DB; 

Hapst)l.Y . c 3TWvl M),ll,eJih HeGKDJIHID HeJI,OOU8Hl1BaeT BeJD.HTHOCTh OOp:I30BaHY1.H 

.H)l.ep '1Ie
2

• 

3.Tipe.zr.CTaBJ!HeT HHTepec Bbi.HCHHTh BOrrpOC 0 'I'Ctv1, KaK 3aBHC.HT 

MHaiCECTBeHHOCTH pa3.JIHtJHhiX TvtnoB JiernHX · CTPWlffi1HIDBHX cpp3.TheH1DB .H)l.JXl 

lillC.JDpo.zr.a ar ·.zr.Wrnx xaPaK'IBpY1cTHK 'JECCM3.TJJ!1P.:iEMHX 
16

o-p ~.zr.eMCTB~; 
B qacTliocTI1, .OT \1!iOJKeCTBeHHOCTl1 ''ll:-~HOB • .!BBrwY Taro, 4ro B HamEtvl 

c.nytlae ')(--M230HH . ~.H , 'I'OJihi{o Ha ' , KaCKa,li,HOM CTa,ll,HH, HX lJHC.JD, B • 

rrpl1HI1,H[le, • MJJKeT .. CJIY»1'''b tvepoM 3H8PrnH BO:?ISYJK)I.eHY1.H qJJErtveHTl1PYJ(lll.ero 
• • _, ' " ~. '~ ' •. ' J :~ . 

OCTaiDtJHOfD .H)l,JE:: "~···· ··· · ···· · 
· B Ta6.Jnme 2 np?JJ,cTk.neffii ;)J.aHHHe;. xap:llcrep~~ .• 3aJ311CI1M)CTh Cpe)UiHX 

MHateecTBeHHOCTeH •.• 'niOroHOB, '' • ,ll,8HTpoHOB;. TP111DHOB. OT . ·. MHOJKeCTBeHHOCTH 

QTPl1ll,a.TeJihHllX JlHOHOB, a B • Ta6.Jn.ru,e 3, TaKHe )J.aHHHe np?JJ,CTCI.BJI8HH ,ll,.JlH 

113:JKIDB .H,ll,ep remm. 

~0, qro . C ·~eHHavl . tJHCJJa. poJK,ll,eHHHX 'Jl:-~HOB ( n-) riO.TIHaJl 

MHaKecTBeHHOCTb O,H,H~PH.Jl.HWC. cneK'raropHHX. ilJ~B BOOJECTaeT KaK Ha 

Ollllre·, TaK H . 'B M::J,ll,eJM, ·. rrpHtJavt .. B' !'.OAe.nH 003JECTaeT BepG.HTHOCTh · 

OOpa:?DBaH~ ~HOB, ror.hi. KaK B SKcnep~HTe · • .zr.o.Jffi. iiP:YroHoB OCTaeTC.H 

IlOC:ro.HHHOH •. · PaCT .MHCDKeCTBeHHOCTH· O,H,HCX3B.PJJ,IUillX !lJ~B npGHCXO,ll,HT 3a 

CtJeT pocTa' MHOJKeCTBeHHOcTH H npo'IDHOB · H )!.8WrpoHOB; . a. OTHOCHTeJihHHe 

BKm,JJ;bl JE!?HHx H:?D'fCfiOB .H)l.JXl BO,ll,OpG)J.a Ha · Ol1llre OCTaial'C.H rrp~HO 
0,1l,HHaKDBHMH rrp11 pa3Hl:lX . rl-. Qn./erw..1 TaKJ!\8, tJTO aHa.TIOrHtJHO ,ir,ci.HHHM ~ 
Ta6Jn.ru,u 1 . B . c.c:ftrrHHx C JXl3HHM tJHCJ10..1. ')(-- M330HOB. K®lM cymecTBeHHO 

H8~00Q8IDmaeT ~OJJIO ~etlTpoHOB cpe,n;t1. BC8X o,t(H03apfW1biX qparM8HTOB. 

6 

:~ ~~ 'j 

~~'~. 
l 

(' 
J 

. Bl1,1UiO, tJID .· C . ~eHHavl .. MHCDKeCTBeHHOCTH 

BffiMM),ll,8MCTBI1.HX npGl1CXO)l.HT.' ·· .. cymec~HH~ 
~ " ' ' ' • ~' > ··, ·' '- ••• ~ 

113 ,11.3HHllX. Ta6.nl1J.J,l1 · 3 
. B . 16Q-p ')[ -M230HOB 

nepeJECnpe,ll,e.neHHe . BKJJa,l.l,OB p:I3.TIHtJHllX 1130'ro!10B .H,ll,ep :re.Jillii - BKJJa,l.l, · .H,ll,ep 

1Ir2 I3(BJECTaer .e n:-. B ro Bpa&l KaK IiK.m ~ T~_.· ~B 
ytveHhiJJaeTC.H. B !'.O,ll,e.nH 8TH . TeH,ll,8Hll,HI1 BHIJCllft8HH funee CHJihHO,.. . l!SM . B 

3KCnepHtveHTe. 3:lrver11M TCOOie, . qro . no.nHaJl MHCDKeCTBeHHOcT~ .zU3yx!?B.Jl.H.li,HHX · 
cpp3!1veH1DB YBP....lll1tJY1BaeTC.H c. MHOJKeCTBeHHOCTblO poJK,li,8HHllX '')(---M=:3:ll-IOB. . 

. ·4 •. XOpoiiiO. H:3secTHO,' qro .. B npouEc~ !lJJXlill2HT3u.Hvt: MJE ,KHC.JDpG)J.a 

~ c ctsJB30BaHHEM. .H)l.ep' remm HI1l'3K1I' Bhl,ll,eJJe~ ·. ~·: .tJTO 

npo.HBJI.HeTC.H,;. HanpHtvep, B fu.m:,IIll1X BepG.HTHOCT.HX ~ .TaKJ1X KaHaJIOB 

cpp3.TheHTai1,1111. TI08'I'Ctv1Y .npe)l.CTaBJ!HeTCH HHTepecHI:IM Bbi.HCHI1Tb, KaK. 3aBI1CHT 

~ cocT~ JEC~TP~~ •. HaMH ~.-cneKTaropHHX .!ll~ro~ OT ···qijem. 
,ll,Byx3B.p.H)l.HHX yacTffil. B . · KOH8tJHOM COC1D.HH1111 B3ai1M),ll,8MCTBY1.H. Y'I'C6H 
HcCJ!el(oBa.Th, 8~, rv1b( ·Bbl,l(e.Jll1.JJI1. Talille 16o-p - coy.n,apeHH.H, B koHetJHOM · 

COC1D.HHI1H KOTOJNX 3ap.HliPI qJparM2HToB He npeBbmru,m:.zr.se e~~ (Zf ~ 2) ,11 
.:?'.(.; 

.'., ./· 

Ta6JIHUa. 3 Cpe.znrne MHozecTBSHHOCTH H BSJX)RTHOCTH·~·. , 

o6pa30BaHIDI JUlYXSBpsi,ItHHX ~JlBI'MSHTOB B 
160-:p B3~0,neftCTBIDIX 

c'pa3HHM l!HCJIOM ~----·Me30HOi
1 

•• 

3He2 . .0· 1.35±0.00_4 .• 9.26~±0.009 0.105±0.001 
4He

2 
•. p.394±0.008 .0.750±0.018 0.324±0.()()3 

0.236±0.002 

0.729±0.006 :' ':' _ =:O 
:-~ 

6H\3
2 

. ·_ - .. ,0.015±0.001 0.035±0.001, 

3He
2 

0.332±0;014 
'4 He2 0.501±0.019 
6He--

2: 

3He2 0.365±0.057 
·4 ·. 

He2 0.654±0.083 
• 6He2 

··. 

. . ,· ;:'J •.' • . .. • ' 
0.339±0.018 0.246±0.003 0.356±0.005 

,, ~< < < • ; '• • ~ • :' 

o.rot±o.o2s f0.438:to.006' o.633±o~ooa · ... n = 1 
- ·, ~·· : . ~. -

~ ' .. {, ' ~ 
0.007±0.001 "0.011±0.001 

0.358±0.055 0.493±0.021 0.499±0.021 
0.642±0.081 0.489±o.o2o . 0.496±0':020~' n_: '"" 2 

0.005±0:001 0.005±0.001 ...... , 
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·,n,mi· Tmdfx:~~ ~eJMJlH l12D'I'ClfiHlM COCT~ H.Jiep BO,ll.Op:l,lJ.a.l-1 reJJI15I B 
. -~ ~ '. . . >.. . - ' ) •.. . 

3a.Bl1Cl1MJCTH OT MHOJKeCTBeHHOCTH Mep re.JJI15I. 3aM:mJM~ qTQ npH HaJIIEM aKoJE 
1 ~~p· -~. COY,ll.B.JBIDM ~ c . n2=0 crornercTB~ cd5ml1RM' IDnH?ro 
p:l3pymeH115l Mep . KHCJDp:llfa.. llo.nytieHHHe ' f1Y'I'av1 . ani1{DKCHMal.l,l1H 

c00rreroTB~ . %. - p:icfliB,ll.e.neHilli ,ll.B.HHHe fliB,ll.CTclanelill B Ta6.m1u,e 4 )r.nH 
l130'ID£10B BO,ll.Op:l,ll.B.. 

l13 Ta6.Jn1LJ,tl 4 Bl1,ll.HO. qTQ npn YM2HbiiJeHHY1 n2. illll1' yc.OC>BHO roBOPR; IlpH 

neJBxoie 6r · nepJ.$pwiecKHX K ueHTroJ!hHHM 
160-p ~.n.ei1cTBllilM,nci.nHaR · 

; <-:; :..-' 

t·f;' ' 
Ta6JIHI.t8. 4 

. . : . . . ."' ~-1~} .-, 

Cpe,ItHHe MHOli9CTB9HHOCTH H BeJlOSITHOCTH •. 

THrr 

. 

1H 
1 

2 . 
H1 

3H 
1 

1H .. 
1 

2H 
1 

3H . 1 

1H 
1 

2u· 
1 

3H 
1 

1H 
1 . 

2H 
1 

3 ' 
H1 

o6paSOBaHHSI HSOTOITOB BO,I(OJlO,It8.. B SSBHCHMOCTH OT 

'IHCJia ,JtBYXSSJlll,ltHHX IWarMeHTOB-

3KCUBPHMBHT ' ·K· ~ H M . .., ' 
MHO :I: • . 

cpe,I(HHA MHo-L _ 
:1:8CTB9~0CTb 

w cpe)(HHA MHO-~ 
li9CTB9HHOCTb 

w T1z 

4.527±0.431 0.661:!:0.063 3.667±0.204 0.599:!:0.033 

1.827±0.176 . 0.267±0.025 1.286±0.070 0.210±0.012 ·'~=O 

0~491±<>~047 0.072±0.007 1.170±0.064 0.191±0.011 
.. , 

3.382±0.167 o. 632:!:0 •. 031 3.082:!:0.098 0.677±0.019 

1.596±0.079· 0.298:!:0.015 0.923±0.029 . 0.203±0.CJC!6 ~=1 
0~372±0.018: 0.070±0.003 0.543±0.017 0.120;t(). 003. 

; 2. 726±0.103 0.710±0.027 2.458:!:0.068 o. 769±0.021.' . 

o.939:to.035 -0.244±0.009 0.550±0.020 o~ 171±o.·oo5 ~=2 

0.177±0.007 0.046±0.002 0.194±0.005 0.060:!:0~002. 

. 1~_32o:to.o54 o. 747±0-:031 1.46()±0.050 0.898±0.031 . 
;;,;·· <4<1' 

. 0.420:1:0.017 o.237:tO.ooi 0.142±<>.005 0~088±0.003. ~-3 

0.029:1:0.001 0.016:1:0.001' 0.023:!:0.001 0.014:1:0.005 

MHOllteCTBeHHOcTb .. O,ll.H03aPMHI:lX ~HTOB, KaK H OJIG1,1JP.eTCH, BCBP3-CTaeT. 

YTO -KacaeTCH K30'rol1H0r0 COCTaBa, .OH c.naoo ~· C ~HeHl1€M n
2

; 

Ha Oll!li'e BKJJa,ll. npJTOHOB HecKD.JlliKO ·YM2HbllJaeTCH C YM2HbiiJeHHEM n
2

, BKJJa,ll. 

TpHTOHOB BCBP3-CTaeT ,ll.O . 5% ,lLJiri cd5mill1 IDJIHOTD P33PYIIJeHHH na,IJ,aJ<IUero MP3- ' 

8 

r llj 

KHC~nop:>)J.Cl ( p11c. 4) , a BKJJa,ll. . .n.ei1Tp:>HOB OCTaeTCH npl16.m13wfe.n:bHO • rDCTOHHHHM • 

.ll.nH cc6urHi1 llLI.JIHOro P33PYIIJeHHH ,ll.O.JLR .n.ei1Tp:>HOB c.ocTaruirer 2£, 4 · %. K®M, 
. . ' 

00 CP3-BHeHH10 ·c 3KCriePJ.1M'?H'KM, rjep:aJ,eHHBaeT .BKJI3,lJ. npJTOHOB H CYIIieGTBeHHO 

He.n.coueHHBaeT BKJI3,lJ. .n.ei1TJ))HOB .u.nH nepJ.$p~ecKHX · 16o-p . B3Cil1MJ,ll.ei1cTimi1. 

Yi6, KacaeTCH ueH~HHX . 1_60:p - coy.riaJe~, .. K®M CYin~~o 
HeJJ.O::U,eHHBaeT IDJib f11X)IJ,eGCOB C cOp:l!?DBaHHeM TPHTOHOB. •,nei1CTB!1Te.JibHO, ,lLJiri 

ro'iiTHi1 OOJJHoro P33PYIIJeHHH MP3- KI-1CJJOJ:D.ll.Cl · BKJI3,lJ. TPHTOHOB · · B MJ,ll.enH· 

npH6.JM3!1TeJibHO o,lU1HaKOB c BK.iB.uCM .n.ei1Tp:>HoB, ·!3 TO B:p:MH !tB.K B 

8KCnep~HTe OH BTp::B MeHbUie. 

OrHorneHJ.1e rep:>mHocTei1 -Bwco.n.oB 3He
2

, 4He
2 

· B · : sa.Bi1cw.o::m • · dr: tlliCm. 
,ll.Byx2apH,ll.HHX '!llp::m,eHToB n~ B coJurin1 '·r1p~me.n.eHO Ha -pi1c~3. 'BH.n.Ho; qTQ c 
poc'KM n

2
' · ·np:>HCXO,ll.HT·-. 331vE'I'Hoe 112M2HeHJ.1e COOTHOIIJeHHH Bep:lHTHOCTeH·: 

c6p'l3JB1HH.H {R."'HI:.IX IIDronoB · M8P . i"e.m15i:: Bep:>HTHObrb. cO}E20B3.Hllil Mep >.;., 

4He,.., npH 8TCM ~ .. ro3pac'J'aeT, · a i BerDHTHOCTh · cO}E20BaHllii ~e2 c. . . . .. .. . -- .. . . 
YMeHhrnaerc.H. B qacTH(JCTH, ,ll.JIH:<~.d5!:ITill1 cn2=4 '00'-ITH '9)% BC.eX .ll.Byx:xlPH.IJ,lillX 

tPJXlTh'leHTOB MP3- Kl1C.Jioio.n.a mB.ll.CTaBJJHKrr Cc6oi1 4ue2~· .: ··· . · · .: ····' : 

l13 npHBe,ll.8HHHX Ha PHC. 3 ,ll.B.HHHX c.ne,n,yeT, qTQ ,lLJiri cd5!:rrHi1 C . 

n
2
=1-;:3 ,ll.B.HHHe R<IMM HaxO,ll.HTCH ~ P33YMHC1;1 c.ormcHH c · sKcnepw.eHKM. OAH<!KO 

npH .n,aJibHeHIIIEM pocTe n
2 

CTaHOBHTCH 2aMe'I'iruM Hx P3-CXOl!C,ll,eHJ.1e C 

8KCnep~1MeHTa.JlhHblMl1 ,ll.B.HHhlMl1, ,ll.OCTnrai<I~Lee npn n2=Lt C'._Yllif3CTBeHHOTD pa3J!WillH. 

B::eM:::xlKHoi1 np~~HHoi1· TaKOID CH.JihHOID · P3-CXOl!C,ll,eHHH K®iM C 3KCnepHMeH'KM 

fiBJIHeTCH TO, qTQ Ha onHTe .ir,nH cctmilli c n
2 
=4 CYinecTBeHHyro. :p:::uri:, '~eT. 

K¢1He nepH:fep~ecKJ1i1· fliiuecc: ,ll.HCCaJ,l1:3!..!;1H ( KY JDHOBCKoi1 H )U11JIEKU,HOHHOA) 
,' '.' .. · ., .. , ... 

MP3- Kl-1C.Jl0p:l,ll.B. Ha qeTHJB MP3- reJJI15I ( CM. [ 5] ) , KOTO:rffi1 B • MJ,ll.e.m1 

CrJei.J,Y1a.JihHbiM cOJX13CM He YttHTHBa.JICH. 

8 saKJIIOti8HH8 Mhl Bl:ijru~CaeM 6.JJaro.n.apHOCTh TeXHW-!ecKCMY rie}roHany· HaJIIHX· 

JJaOOP3-TOP~. 3a KaqecTBeHHoe BH110J1Hem1e Co.nblliOro · c6l£M3. 112M2JBHill1. 
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