
ApMyTflUlkKU 4· u Op. + 
C:Ji -t-
i;J;!/j.'f 

5 1-J-8?-312 

OB'bE~l1HEHHbiH l1HCTl1TYT H~EPHbiX l1CCJIE~OBAHl1ft 

• 

• 

~EllOHMPOBAHHAHllYBRMKAQMH 

I 
.. 



OED~ MHCTMTYT 11.1mPHHX MCC.JIEUOBAIDili 

A.PMYTJm:ticiGI .U. , KonwroBa .U. I<., Toroo P. 

I13Y1IEID'IE pC -B3A11MO,llEMCTIDlli C MCITYCKAHMEM 

:WCTP~ TIA.CTJm BIIEPFJriiPa MMIIYJIOCE HAJIETAKIUErO 

IIPOTOHA IO raB/C 

~.. j3 .... ·. . ; . .; - . 

1.. • a :2-D .. ·· (! '~ I . $-7.\ > '\.. . ' . . 
~·---~ .. , . --·-- -

,I(y6Ha,I987 I'. 

~ .. 
·, 



AHHOTAUM.ff 

MsytraJmC:b p(Cslf8 ) BSCUIMO,IJ;eiic·~IDIJI li pC BSal1Mo,IJ;el1:cTIDIJI c KyMy

J.TJITllBHbiMII 'tfaCTimcSNm Hasa,n; c Po =IO raB/c, saperiiCTJJIIPOBaHHLie B 

2-X M6T.POBO:t1: IIJ)OIIaiiOBOH KaMepe~Cpe,IU1 3TlOC D3QIIMO,nolicTD11M HUOmo

,n;aJIIIC:b Heynpyriie COORTWI C OUCTJ)UMII 'tfaCTIIUUMII Drropo,n, D ICOTO,Pl.lX 

cyr.wra Il,PO,IJ;O.TI:&HLIX l1MIIYJr&COD ( :E'f;1 i ) l1 CYMMa K1UIOTl1'tf0CI01.X 3He,Prl1ll 

ciJpameHTOB 11 noJlHLIX aHepnn1: · poil\Il;ei:Hux 'tffiCTruJ; T113M =-2. (7i)'l'f ,... 2 (Ti +m,.) 
npenbiUlaeT sHa'tfeHM m.myJr&ca II KHHE~Tl1'tfecKoi1: $Hepriiii ,n;JIH. naJieTarome:tt 

'tfaCTHUH (P
0

,T
0

) •. 

Ms~sa T.P~OcT.n npaBHJil>Horo Y'tfeTa Bcex norpe~ocTel1: B o6JiacT.n 

aHep:riDt TIISM / T0 , 6wm BSJITLI Ma:B:cHMaJr&Hue ·II M.nHMMaJr&HLie norpem~ 

HOCTII II Ha~eHLIJB 3THX npe,IJ;nOJIO~eEMRX,r])aHHULI HSMeHeHM D6Jm't!RHI:.t 

~asHOCTl1 T
113

M- T
0

• IIocJie npoBe.n;eHEoil: CTMl1CTII'tfeciGIMH MeTO,IJ;aMM 

~eHTl1~~l1 OLICTJ)hlX IIOJIO~TeJr&H~X 'tfaCTMU II Y'tfeTa 3HeprHII B~e

T6Bllil1X l1S OTOOpaHHLIX B3aHMO,IJ;Ci1:CTBIIM d/ -KBaHTOB (6es Becon), B 
-i -

CJ'Iv'IM6 )J.JIJI p( C3H8) 1I pCicyM B38HMO.n;eti:cTBl1H IIOJIY't!CHO, 't!TO TllSM~ T
0 

HaxO,IJ;HTCH B'npe,IJ;eJiax (0,59~1,33) raB CO CT8Tl1CTl1'tfeCKOM OlliiiOKOH 

0,21 raB~~ Z.TO COOTBeTCTByeT .tm:CJIY COOLITIIH c T:nsr?' T
0 

OT 3 ,11;0 9%. 

B rpynne COOLITIIM C T HSM> T0 HaCJI~aeTC.fi IIOBbiUlellliOe B (2-3) pa~ 

sa aHepron~eJieHHe, npHXo~eecH na rr--MesoHLI, no cpanHeHHro c 

OCTanl>HHMH COOLITII.fiM.n. OTO IIJ)OllCXO,IJ;~T KaK sa C~eT yneJIH'tfeHHH 't!HC~ 

Jia IT-_ MesoHon , TaK 11 sa c'tfeT yneJn1'tfeHHH me MMnyJr&con. 
. I . / 

B aTHX ~e co6uTHmc na6mo,IJ;aeTcJI II 6:>Jr&mee 'tll1CJIO d -KBaHTOD. 

B CTaTI>e ,IJ;eJiaeTCJI DhiBOro~g.=IIH H6ll3BeCTHOrO paHee ·Me~ 
X8Hll3Ma ~el)HLlX D3allMO,IJ;eHCTBllH C B:~eJieH.neM ,IJ;OIIOJIHllTe.7I:&HOH KHHe~ 

Tli'tf8CKOH 3HeJ)rHH B IIJ)OIJ;ecce BSallMO~~eMCTIDIJI ( THSM > TO ) • 

BHoc.a:Tc.a: n]Je,IJ;JioJKeHHH no nponepKe a·roro ac»e:KTa ,11;pyroti MeTO,IUIKol1. 



I) 0T6op co6uTH~ 

.ILrur OTOopa C00RTI-Il1 c THsrvf>Tc IIJ)ki p 0 = IO rsB/ c ECIIO.JI:b30Ba

~Cb ~Be OO.JI:billll6 rpynrru COOUTHH: H6yiiJ)yrHe 'p(C3H8) ~ B3aHMo~e~CT· 
+-

IDI.f! H pC - COORTIDI, EM6IOII.UI6 sap.ror:eHHym 'tffiCTmtir Ha3~ (II;- .P , c{ ) 

R OTOO,PaHHUe ;II,JI.fi aHa.Jm3a KyMyJI.f.I:T~:BHUX: B3aHMO~ei1:CTBRM no K.PET6.PlffiM: 

OIIECaHHI:lM B pa6oTe /I/X .EYlJ.eM ycJJ:OBHO Ha3I:maTb 3TH COOhiTIDI KyMy~ 
JIJITHBHID.m (pCKyM). 

Ms p(C
3
H8) ~ BsaHMo~e~CTBHH saiiEcaHHhiX na ~eHTY CYMMa.PHRX 

pesy.JI:bTaTOB, RCKHID~Cb O~O~eBRe COOhiTIDI, T.K. cymeCTByroT 

6om,nme :WC IIOTepH II.PH II,POCMOTpe • .1J..wr OC,TaJibHhiX p(Cslis) ~ H 

pCEYM COO:biTllfi naxo~~aCb Cy.MMa ll.PO~O.JI:bHRX KMIIy.JI:bCOB Bcex sapRXeH~ 

HhiX BTO .PH'tffihlX 'tffiCTm.J; ( :£ ~I i ) H Be~'tOO!a THSM, paBHrui CJ71~6 . 

KHHeTH't16CKmc SHe,PrR~ W.ParMeHTOB ( p, o[ ) E IIOJIHhlX SH6.PrE~ 

,POJI\II;6HHWC 'tffiCTm.J;: T113M 2 (Tj) ~p. ·f- _2 (Tz + lY2iT )· .~eHTHWH~ 
KaiU1fi BTOJ}E'tffiiDC 'tffiCTm.J; II.POBO~~aC.o OO:ortml:lMl1 CIIOC008.Mli,HCIIOJib3ye~ 

Mmm B nponanoBoli KaMepe I :l I .IIo~ouTeJ!bHRe 'tffiCT:tmH c .P > 
I rsB/c C~Ta.l.lliCb IIJ)OTOHal'vm. 0TOE.Da.JmCb TOJ!bKO Te C00hiTl1.ff, B IWTO-: 

pux: HMIIyJibC~ BTO.PE'tiH:biX 'tffiCTm.J; H3M3.P6HU C OillEOKOH H~e I5%.IIo KE~ 
~ . 

HemaTH't16CKEM K,Pl1T6.PRRM R3 p(Csli8). COOUTl1M B~e~~Cb yrrpyrne 

'-1 
j 

.·~ 

B3aHMO~ei1:cTBR.fi (,1U3yxJiy'I6Bble. 3B63~::1) .IIpli .Po = IO rsB/c,no cpaBHe~ t 
i 

Hl1IO c Po =4,2 raBic 12/ , yBe.Jm~.~OCb 'tiRCJIO .. C06:hiTHM c ObiCT.PID.m l 
'tffi.CTID.l;aME ~ · EMeiOliU1MH 6oJ!bnme OIIlliOKll B m.myJ!bcax ( 

4 Pjp ::> I5%).!.. 

X) 0TOl1,Pa.JmCb B3anMO,IJ;6HCTBIDI, r~e B IlliT6,PBaJI yrJIOB (3 > 135° B JI, C .it 
HCIIYCKaJIC.ff XOT.ff Obi 0~ II,POTOH C ~JIRTliBHRM ~CJIOMp~l,2 HJIH 
'Ji~ Meson c p? 0,6, r;rJ.ej3= £-,':>c-O 6)1;111( E ~ noJIHas sneprnR, 

.P-:'HMliYJibC pacCMaTpHBaeMOfi 't1aCTliilbt B JI. C ~ K. ,_111N'- MaCCa HYKJIOHa) 



- 2-

TaKne OOORTHH OTOpaoRBa~CD R noaTOMY ~ H8KOTOPHX OU8HOK BOSHH~ 

EaeT H80c5XO,IU:IMO_OTD BBe,IJ;eiDIJI nonpaBOK.lipn OTc5ope pC KYM COc511TRH B 

EaMepe HaxO,IJ;R~CD R R3M8J).rr.JmCD 0 ~ lCBaHTR ( e + e ~ naph!) , OTHOC.AJ.IU18~ 

CH K STHM B3aRMO,Il;8HOTBHRM.B ~a~HeMiller~ paoo~TJ)RBa~o~ Heynpyrne 

ooc5h!TRH o TnsM > T0 , r.n;e T113M Haiil;neno TOJI.OKO ,IJ;JIJI sap.IDKeHHhlX 

'tffiCTIDJ;, ~ To ~ KruieTn'IeOI<a.A: aHeprrur Ha'IaJI.OHOH 'IaOTID.U:Z.Be~tnma 

To naxo,IJ;RJiaCD ns paonpe.n;eJieHH:fi T nsM,nooTpoeHHoro ,zvm ynpyrnx nsaii.-:-

. ....t) T T 
MO,IJ;eitCTBHH, T.K. KOJ)J)eKTHOe OJ)aBHeHMe BeJIH'IHHl1 H3M II 0 MO~eT 

c511TD O,ll;8JiaHO TOJI.OKO TOr~a, KOr~a STR :3eJIH'!HHl1 ll0.7Iyq8Hl1 H3 H3Meper-rn:.ti 

HMI1y~OOB, npoBe~eHIIlDC B O~HOH R TOti ;Ke Oc5JiaOTH I\aMGJ)h!. Coc5HTH.fi 0 

T H3M > To no OBOeMY IIOJIO~eHRID B I\al~epe He OTJIH'tffiiDTO.fi OT noex 
- --

OCTaJI.OHl1X B3aHMO~eHOTBHi1 ( .X 1 ~ l :aeplliRH 000h!THH 0 T HSM> To B 

npe,IJ;eJiaX OIIIHOOK OOBII~aeT. 0 :X, ':J; ·~ ~~ B3aHMO~ei1:cTBHH) • . 

B Tac5mru;e 1 -:- Ha IIJ)HMepe pC IcyM OOc5l1'rHi1:, IIOKa3aHO, 'ITO ObJII>lliaH 
I G 

neJIH'!HHa 'llrsM He I\OJ).'DeJIRpyeT o ::>oJII>mei1: neJIRtJHHOH m.myJII>oa 

nepBH'IHO~ 'tffiOTHUb! (nepBH'IHl18 'tffiOTHUh! jpaJIHC~ 113 T8X ~e B3aHMO~eHOT~ 

IDIH, r.:n;e l13MepeHHJI· ,IJ;aiOT 6~p <. !5%) .3lia'Ie:tme To,noJIYlieHHoe ns 

li3MepeHIIit nepBH'IHhlX 'tffiOTlm, B npe~eJiaX: OIIIHc50K OOTaeTOH IIOOTO.FIHHL1M. 

2) 11,nenTnqmKaUHH 6h!CT.Ph!X noJioDTeJII>HI:DC -qaoTHU 

B pCKYM ooc5HTEHX o Tn3~ T0 npono~acD n.n;eHTHqmKaURH noJIOJm~ 

TeJIDHlDC 'tffiOTm:J; CTaTHCTH'I80IGOO! M8TO~aMII: ~JIJI 'tffiCTHU 0 

p= (!~5) raB/o MeTO~OM C'tieTa 'tiHOJia 0?- SJieKTJ;)OHOB Ha HX TJ)8KaX /2/, 

a· .IVm 'tffiOTHU c p > 5 raB - MeTo.n;oM nsMepeHH.fi npooera .n;o nsam.m~ 

.n;eitcTBRH.ITOJIY'IeHO, 'ITO CJ)e,Il;H 'IaCTllU C p = (I-5) raB/c (p =2,3 raB/c) 

KOTOJ)h!B O~TaJillOD llJ)OTOHaMH, Jf!Me30Hh! COCTaBJIRIDT (4~!6~~ 'IaO~ 
THU C p :;> 5 raB/c npoc5er ,n;o B3aiDI!O,IJ;€itCTBH.fi IIOJiytmJICR paBHh!M 

(I52j~) eM, 'ITO c5oJiee corJiacyeTCH c npo6eroM npoTOHOB B nponane 

(I40 '.eM). (JJ.7m ,IJ;eiiTpona npo6er 90 eM/. PesyJII>TaTLI H,Il;eHTIIqxuKai.Ulll 

~aoTnu c Pnlitx n co6h!TID1X c T ns~ ':> T0 , npone.n;enHo:tl: cTaTncTII'IecKI1MH 

.)t) BeJmtmHa To~f MeiiDme• 'IeM To Ha nxo,il;e mrepu, cooTBeTCTByromrur 
P~.= IO·ThB/c. 
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MeTO,II;&1U, He l1J)OTI1BOJ)e1T ,II;aHHI:J:M paOO~~hi /3/, r,n;e aJieKTJ)OHHOi1: MeTO-:

,II;I1KOM no.n; yrJI.oM 3, 5° ~ pA -:- nsamvro.n;eiicTBl-I.RX (r.n;e A- Be, ~.-4-t, Cu. , Ta) 

npM Po ;::::::. IO,I raB/c I13Mepmmc:o Bl:iDCO,IJ;bi BTOJ)H'tffihtx 'IaCTHt( 

( JT ,p, cL , -t• ) . B pBe - B3al1MO,II;Hi1:CTIDIJDC, I~OTOJ)hle no Macce 

aeim HallOOJiee 0.IDI3Im K pC -:- B3aHMo;~eHCT.B:WIM,l10JiytieHO OTHOUieH11e 

BbiXO,II;OB nHOHOB,nJ)OTOHOB, ,II;eHTJ)OHOB 11 ~ep TJ)MTHff npu pa3JIH~biX 

3Ha'IeHHRX HMITyJI:oCOB. 

P0 = IO,I raB/c p = I faB/c 

p :: 6 raB/c 

p = (I-3) raB/c 

Jf(p JjvrJ) =3o 

/v(p)j K( JJ=3 Jo 
Jf(1i+JI =2 

!Jf[pJ 
RaK Jm,IU{O ns npune,IJ;eHHmc ,II;aHHblX/ nmea,n; d 11 l · 6oJI.Dmmc m.myJI.:o-

coB no. cpanHeHEID c Bmco.n;oM p MaJI. llpa. ncex 3Ha'IeHHRX m.myJI.:ocoB 
I 

~CJIO rr+-:- Me30HOB B pA - B3a11MO,II;eHCTBllHX OOJI:ollle, 'IeM IT-:-- Me30HOB. 

.1 

.) 

CneKTJ) rr+ -:- Me30HOB npH Po = IO, I raB/ c Hst1epeH ,II;O 5 raB/ c; OTHO-:- i; 
I I 

Uieime Bmco.n;on vY(rr+) /vV(p) · y-Mem;;UiaeTC.fi c yBe.IDI'IeHneM mmyJI.:oca ,_ ·:; 

11 l1J)H 5 raB/c COCTaBJI.qeT ·'V Ij6 .ITpm:.e.n;eHHLie pesyJIDTaTl:l rOBOJ)JIT 0 

TOM, 'ITO B pBe - B3aHMo.n;ei1:cTBMRX C P0 = !0,~ raB/c Ha6mo,n;aeTC.fi 

3HatmTeJI:oHoe tmcJio ~- Me30HOB 6oJI.:on:nx HMri:y.ll:icoBp JieTs:rmmc Bnepe.n;. : 

OcHOBhiBa.SIC:O Ha COOTHOmeHHmc BRXO,II;OB W ,p H d, l1J)H pa3Jm'IH.biX HM- :.: 

nyJI:ocax, noJiy-qeHHhiX B pa6oTe /3/, ,II;Jr.H co6HT11M c T113M > T0 BHOC.fiT- '· 

C.f! H3MeHeim.fi B m:J;eiiT11clMI\aUlUO nOJIO!i.11TeJI:oHhiX 'IaCTHt( H TeM CaMLIM 

nonpaBKH B pacnpe,n;eJieHHe Be.IDitmH THaM ( T;;r+)Tp) TJ') npH TOM X<e 

H3MepeHHOM m.myJI:oce).llcnpaBJieHHOe pacnpe.n;e;reHHe T113M (HasoBeM 
I . 

ero T113M) npe.n;cTaBJieHo Ha puc.I. 

3) llorpemHOCTH :asMepeJm:ti VI BeJD~tmHf>t T113M /'" T0 • 

TaK KaK Be.IDitm:Ha HCTlffiHhDC 3KClli3J)HMeHTa.l.l:OHUX OiliHOOK Ha 

"xnocTe" pacnpe,n;eJieHue T113M He:asBec'rHa, paccMOTJ)HM ,II;Ba Kpafurnx 

CJIY'IDSI.)lonycTl!M, 'ITO HaOJTIO,II;aeMOe pa.:mpe,n;eJieHHe T113M / T0 COCTOI!T 

ns .n;Byx. "tiaCTeiii:: omra 'IacT:o ooycJioBJleHa om:a6Ka.wr H3Me]Jemr:t1, a .n;.vyrar. 
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I 
COORTMH ( o;1lfl=1,3 raB; To =8,60raB) ;n;aeT MaKCMMa.7.rb-:- f 

I , ·/:t/ ; 
HO B03MOJKHyJO norpeiiiHO C T:O ;IJ;JIJI COORTMM C T113M > To· 11: no a TOMY BOCTI0.7.rb-:-~~ 

syeMIDI 3TMM 00CTO.HT8JI:DCTBOM. (Ms Dacnpe.u;eJieHMH 11:01\JITO't.IGHR COORTIDI, ·. 
:Jfpte rJ"d ... t.6tyUX u...tt.l!fh::!_f(.;~_'taar?l({.;_fiJ~~e, t/.{!f'CAfllV{<?_L~/16' 11C.,f-8: C!:t:tttf •• l()~~ ' 
11:Mero~e ~CTMUY c p / 1IraB/c.Y: ~c~o co6RTRH 11:3 rrpaBoli 'IacTM pac- :1 
ttdtltf:tU6e~/lf/). . . . : · 
-npe;n;e~ei-um ynpyrmc COORTMM{ CJ)6,IU-Iee 3Ha't!CH11:8 'rd . ) HOJ)VillJ)OBaJIO na. ,_' .. 

Cpuc'J..I - 1 - 1 .• 
tmc~o co6RTRit c T113M> To '-.. PasHOCT:o MeJIU~:y sHa't!eHIDIMH TH3M H T0 JIB- : 

JIJieTcH llll!llliMaJII>HO.il, a 'll!CJIO c o6uTI!.il, BIJXO;D;llllll!X sa yrrpycyro KPl!BYJO, ·1 

COCTa~eT~3% OT BCeX HeynpyrHX B3cHMO;n;eitCTBMH.3aTeM npe;n;no~araeT-

-1 -CSI BTOJ)Oe Kpa:tiHee 3Ha't!rume, Kor;n;a Oll:ROKl:l: MHID.IMaJI:DHR 11: T0 = T0 • 

B ;n;Byx Kpa:fumx CJI;Y'IaJDC B6JmtmHl:il pa3HOCTe:tf ,ItJI.fi CYMMl:il p(Csfis)~i-pCKYM 

COOl:ilTMH COCTaB~T: . 
_, -1 
T113M -:- T0 = (9,82±0,13) 

T1 -if = {9,82-tO,IS) H3M · 0 -

- (9,34:±0,15) =(0,48±0,21) raB 

- {8,6C,.tO,I2) ::· (I,22+0,I8) raB - . - it· . s 

. ' . ' ' . . . . 
CTaTBCTR't!ecKl:l:e OIIIHOIW B sHa't!eHWIX TnsM H T0 yne;m't!eHu B 1,7 pasa 

no cpaBHeHmo c B:bT,lJ;aBaeMmm reoMeTJ)H'IeCKofi nporpaMMoit. !t· I 

t 
,llo6aBJieime 3Heprim :r '":' KBaHTOB, Ha(5JnO;n;aeMI:DC B pC 1\Y]J. C00b1Tll.f.DC C r 

THSM > T0 yEeJIHtmBaeT sHa't!eime Tnsi~ B cpe;n;HeM Ha o,n;Ho BsaliMo;n;eficT-:

BHe Ha (0,22,±0 ,04) raB •• Ewro Ol:il npamrJIDHee CtmTaT:O aHeprruo r KBaH

TOB, y~TbiBair me nee ( EJ-·, W0 ) ,ao aTo npHBO.IUtT He TOJibKO K 

yBeJm't!eHIDO SHeprMli ,HO • H K yBeJm't!6lilllO ·OIIIMOOI~. (OM. TaO.mmy ~~t]ileJill-:

'OOlbl 2 { 6n '-Vif))v npe;n;cTaMeHbt .a cKo6EaX) ~IIoaTOMY, nemitmHa Er t 

6epeTc.H 6es Beca)n aTo ~eTCH MHH~~aJIDHUM ee sHa't!eHHeM. 

PasHocT:o "T~3M -:- T0 c y-qeToM E ;r j f~ . B CYMMe ;n;JI.fi p(C3H8) 11 
' 0 . . 

pCKyM -:- B3aMMO;n;eitcTBHH HaxO;n;HTC.H B npe;n;e~ax (0,59-1,33) raB,'t!TO 

COOTBeTCTByeT 't!HC~ COORTHH C T113M~> T0-(3-9)% OT Bcex HeynpyrHX 

BsaHMo;n;elicTBHH.Owll6Ka B T
113

M ;n;JIJI co6uTnit'c TnsM> T0 Haxo;n;M~ac:o 

TaiOKe cnoco6oM "pasMIITIDI" aToro pacrrpe;n;eJieHH.f.r nyTeM posRrpwa onm-:-

6oK AT113M.Olllli6Ka cpe;n;Hero sHa~eHEE no~eHa paBHoli 0,52 raB, n 
-1 -

Tor;n;a B6Jm't00la pasHOCTll TE3M- To OOCTaB.JI.f.reT (1,33+0,54) raB. . . -
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!fa j)I<IC • 2 n:pl!Be,IJ; eHO m.mym, CH 0 e :pa cn:pe,IJ; eJie!lll e ITOJIOlKI!TeJll,HllX 'Ia C-; i r ' 

THU C lV!flKCIDJiaJll:>H:biM lilMIIYJll:>COM BO BSaJlliiO,IJ;elicTBIDDC C TliSM > T0 • , ! 
JJ.Jm no.n;TBepJmeHIDI mmyJI:bca Tpei\H 'tffiCTIIU c p / 5 raB/ c B OoJll:>- t [ 

illliHCTBe CJIY"'aeB nepeMel)RJiliC:& .Ms .PliO. mi,IUIO, 'liTO OOJiee 'l!eM B ' i r 

noJioBIIHe coOblTHM c THSM / T0 IDJieroTc~I ObiCT.PLie 'tffiCTlfiUI c IDJIIIyJll:>carvm ; 1 
,_ ttt . 4.~H:t~c-- . . . I. 

OJ!liSKIDJrn K Ha'l!aJI:&H!DMY. XapaKTepHCT~~IvcoOuTn:ti . • npe,D;cTaBJie-:- • t 
Hbl B TaOJJl!riax 2 li 3.Pas,IJ;e.7illM YCJIOBHO C0011Tl1JI C THSM > T0 Ha ,IJ;Be . f 
rpyrum: B II8J)ByiD TIOIIa,IJ;YT C0011TM, B ::tOTO,PIDC caMaR OblCT,Pa.fi 'l!aCTllll;a 

BO BSaHMo,n:eHCTBHH IDJieeT P h11lX t_ 8, 5 :7aB/ C, BO BTOJ)yiD -:- Bee OCTaJI:&-:

Hble {eM. TaOJI.2 H 3). KaK n B p{CSH8 ), TaK liB pCKYM COOl:lTHBX,r.n;e 

Pi1ulX. ~ 8,5 raB/c HaOJIIO,lJ;aeTCR n'(2-3) )asa OcSJI:&mee SHeJ)rOBbUJ;eJieHHe, 
(I 

ll,PHXO~eecR·Ha rr--:- MeSOHl:l BO BSaHMO;~eHCTBHH, no CJ)aBHeHHIO C BSaH-:-

MO,IJ;eHCTBI1.BMH Oes B1100proi (nocJie,n;HHe I)T,PO'l!Im TaOJIHIJ;). 3TO II,POHCXO.n;HT 

f 

~-
~ 
! • ! 

J 
: ~' 
! 

. ~ 

KaK sa C'l!eT yBeJIH'l!eHIDI 'tlliCJia il--:- MeSO HOB, TaK U · sa C'l!eT yBeJIH'l!eHIDI ; , ~ ;l 

. IDC HMTIYJI:&COB. HeOOJll:>illa.FI CTaTHCTHKa r -:-KBaHTOB He nosBOJ.UieT TO'l!HO , 

y-qecT:& aneprnro, yaocHMyiO ll0-:-MesoHaMH.0.n;HaKo, noJIY'l!eHo yxasaHHe na 

IIOJIODTeJI:&Hble KOJ)J)eJI.m.J,nli MeikJY 'tiHCJIOlii II- H II0 
- MeSOHOB, BI:.UieTeBUIIDC 

HS BSaHMo,n;eiiCTBHH C P~ ( 8,5 raB/c.B C0011THRX, r.n;e HaOJIIO,IJ;aiOTCR 

( -:-KBaHTbl, 'l!HCJIP li--:- MesonoB n me :nreproBbUJ;eJieHI:Ie ooJI:&me, 'l!eM B 

COOblTHRX Oes Q' -:- KBaHTOB. B OCHOBHI)M, 0 KBaHTbl BWieTaiOT B rrepe.n;-:-

HIOIO no;rycq>epy. 

CoOblTM C 'l!aCTHIJ;aMH C ~iU£;( )7 8, 5 raB/ C (xapaKTeJ)HC TlUGI KOTO-:

.Pli!X IIJ)e,IJ;cTaBJieHLt B TJ)8T:&HX CT.POKaX TaOJIH:U 2 n' 3) HMeiOT THSM> T0 

ns-sa OOJll:>IDOrO li!MIIYJll:>Ca STIDC 't!aCTHU. II-- Me30Hhi H ({'-:- KBaHTI:l B 

STHX BSaiDJio,n;eitCTBHRX YJ10CRT SHeprmo lJieH:&llie, 'l!eM BO Bcex .n;pyrmc 

B3aHMO.n;e:fttCTBHRX. 

O.n;nn liS BOSMOEHlilX BapnaHTOB MeX~UWSMa B~eJieHHlilX ~e,PHhiX BSallMO~ 

Mo,n:eilCTBHH) Ka-K. -~e Ylta?I:lBaJIOC:Q B pad OTe /; ~0 MOJK~T ¢hiT:& CJie,n;yrollUIM: 
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B3aJ1MO,IJ;eliCTBMe II1)0HCXO,Il;HT B ,Il;Ba STallil --:" CHa'IaJia M,I(6T ,Il;BYJC'IaCTH'tiHaSI 
<~ ~ 

pealtURff p+ cJjl-7 til~ f v«t 
<£ 1 L~ 

f; n,11, ~_po-:-eT.n;a-cm p1 n, 7r 
Kor,n;a II.POTOH, B38.EMO,D;eHCTBYR C MYJII>TUKBa.PKOBOH KOHqmrypaiUieii C 

MaCCOH j) / B H,Il;,Pe C, OOpasyeT ,D;Be II.POMeJitiTOtmbie· CHCTeMU - ·o,IJ;Ha 

mwpe.n;, a .zwyra.rr c Mac coli ,~. 

Mac:ca v~ .n;oJDK.Ha OuT:& 6oJIOme 

C MaCCOH I~ ,IIOJIY'DlU3Uia.fi m.myJII>C Hasa,n; , MOJKeT BllJ!eTeT:& B BH,IJ;e .R;J;J)a 

oT,n;a-cm HJIH .n;aT:& KYMYJIRTHBHYID 'IaCTHUY· 

YKasaHHeM Ha To, ~To 01ICT.P1Ie ~acTH~, JieTamHe Bnepe.n;,oopaso~ 

BaJIHC:& OT pacna.n;a e,IJ;HHOH CHCTeMU, ~HIDTC.F.I: 83HM,yTaJII>Hl:le KOppeJIR~ 

~. Ha6.mo.n;aeMUe MeJIOJ;y aTmvm 'IaCTHUaM~ (pnc.3). Pacrrpe,n;eJieHne 

A Cf :.} ~ - v~ I IIOCT.P06HO TaK, ~TO B KaJIOJ;OM B3aHMo.n;eHCTBD cpaB-:-

. ' 

' i i 
;. j 
• '1 . I 
. ' 

' I , 

. HHBaJIBC:& ~aCTHUa C P /1,ljLj( H CJie.n;ymua.r.r ITO BeJIH't!HHe :HMIIYJIOCa 'tiaCTli- . 

:o;a "":' IIJ)OTOH l1Jm ll -:' Me3.0H. EcJill rrpe,:rpoJiaraT:& II.PH B3allMO,IJ;eHCTIDill 

B ~e nepBOHa~aJIOHO ,Il;BYJC'tffiCTlltmyiO pearo:.nno, TO pa3HOCT:& 83HM,yTaJIO~ 

HIDe yrJioB A ({' ~ /lf Ji, - <{..if::.,/ .n;oJI:ma nMeT:o sHa~mme ·rr . 3Iwrre.PHMBR 

TaJIOHO, ,IJ;M pCKYM COObiTHH C TllSM > To IIOJiyt:IeHbi as:mvryTaJibHI:le KO~ 

J)e.7I.f!IJ,Im Me~y KyMyAATHBHhiMII ll - Me30HHMH E ~aCTHll;eH C~11 (P ~ 5 raB/c) 

Hail,neHHo.e 4 t(' I_ [</ Hasa;J; - I{ BIIe])e)( f =2, I :tO, !8 , 'IT~ . Ha 3-x K])a ~ 
1 

Hyro OIDHOey OTJ1I1't1aeTC.fi OT BeJ1I1"t:mHbi I,5~' {Tr~j· ,'03HCl'ti8IOII!e:ti, 'tiTO 
I 

KO.P.PeMUH:f1: HeT.BoJibmoe OTJIH't!Me AY oT ne.11I1'tiMHbi •rr Mo;.rno o6'1Rc-

HHT:& HJill BbiJieTOM BO B3aHMO,Il;€HCTBIDi HeltT,PaJI:bH1IX 'tiDCTEll; · HJill TeM, 'tiTO 

'laCTHll;bi C p(I/,{{(J( JieT.fiT HeCKOJIOKO IIO,Il; ,IJ;JlyriDJI yr'JIOM, 'iTO ll.POMeJKyTO'tiHM 

CHCTeMa. 
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HaH6oJiee HHTepeCHht~ COOhiTIHI C 'fil3M / To 

Cpe,IUl pCKYM coOI:lTHH c ~1ttv( > 8, 5 I aB/ c Ha 6JIIQIJ;aiOTC.H: . 
Uul+ · u u 

COOI:lT~Cil- Me30HOM Ha3~ H OAHOH llCJIO~TenLHOH ~aCTHUeH Bnepe~ CO 

cpe~IIM yr'JIOM BhiJieTa e ~ j_ 
0

, Ce~eHne Tal'liiX COObiTHH COCTaBJLCieT "'"" I% 
OT ce~eHIDI pC'U'\11\/f- Bsam.m~eficTmiH. CHa~c.Jia oueH.HM BeJmtnmy T ,y-qMTHBaJI :. 

·~J... 113M , 1 

TOJI:&KO ~CT1c1Ubt , Ji1Me:BIIUie MaJiy!O oum6ey I~ :mvm:yJI:&cax (nepm!'IHI:le; p O, H MMO~ : 

aneprn~1:1e TI~- MesoHbi). MMnyJIDchi IT~- MesoHoB nsMepeHhi c xopomefi To~- ( 

HOCT:&IO Ji1 liX cpe,n;IDIH ll,PO~OJI:&Hhlli IDVJIIyJI:&c: COCT8BJUieT (0,27.±0,01) raB/c. d 
IIpnMeHHB ~JI.ff STIDC B3aHMO,IJ;efiCTBHH 38KOH COXJ)aHeHIDI IDmyJiica P 0=P~+~1 , '· • 

llO.rrytiJi1M, ~TO cpe.mmii npo,IJ;OJIDHLifi Ji1MIIYJD>C Bllepe,:u; JieT.ffllU1X ~CTHU. ~OJDKeH 
u - .• OLIT:D P, =9,6+0,27 '::::! 9, 9 raB/c (Po Oej)eTC.H: 113 pacnpe~eJieHJi1H ,IVIJI yrrpy~ : 

rmc BsaiMo.:u;eficTBHii). ITpe.:u;noJiaraR, ~To Ol:lcTpa.H: ~cTnua npoToH,Ha~eM 

BeJm~HY T 1 
;II.Jm aTmc B3aiDv1o.:u;e:ticTBHJt: 

T' = T
1
+ (T2 + m11 ) = 9+0,33= 9,33 r:~B, T. e. T ; 

- . . - I 
npeBwaeT 

T
0 

·=8,6 raB Ha rv 0,73 raB~ 3Ha~eK~e T .H:BJLCieTM MHHJi1M8JI:&HhiM, • . . 

T.K.nlil.ryqeHO B n:pe,:u;nOJIOJiteimH, ~TO He:tirpOHhi • B H81100Jiee llJ)OCTOH B03MOJK-, 

HO:ti :pearo.um, OimCbiB~e:H 3TH C06LITIDI, p+d1.p~Tt~f+-2il.,l'I.MCIOT HyJieBOM IIM-:

rryJIDC (n:pe,:u;noJiaraeM, ~To B3al'I.Mo.:u;ei1:cTB~e npoHcxo.:u;HT c ~BYMff nJIH 6oJiee , 

HyKJIOHaMM ~:pa, T.K. OOpasyeTCJI Ky.MyJiffTHBHaJI ~aCTHUa /5/J~ meCTH, ,. 

JIST.!lllUIX BIIe:pe;n; 'laCTllUJ ll3M8:t)8HH!lli B R8Me:pe c:pe)I!Illit llMllyJIDc :paBeH ·.:. 

( IO, 70±0, 37) I'aB/ c .Hai!,D;eHo , qTo nocJie yqe Ta Bc:_x lls~epeHHmc liMIJyJIDCOB: :1 
tiQCTHU.DO D3l:U1MO~oi1eTDIDIX DeJIJi1truHa TH

3
M-T0=(10,!0+0,35) - ·&: 

(8,6±0,!2)=(1,5±0,38) raB. )J;.c.F.r. 6aJianca none:pe'tffiLTX nrmyJILcoB B naomo- ~·· 

.iJ;aeMinc B38HMO~eftCTB:wDC HeMTJ)aJII,Hl:le ~cCTlml:l ,IJ;OJDKHR l:IMeT:& HeOOJI:DlliOH 

HMnyJI:Dc Has~. ns-sa ~ero BospacTaeT KHHeTn~ecRaH aHeprn.H: BTO.Pli1'IHLIX 

tra.CTHU. 3Ha-qnTeJI:&Ho YMemumT:o Be;m~:r T113M MOmiO TOJI:&Ko npe,IUioJioJIWB, 

~To ObicTpaa ~acTmJ;a £ HJm t . 
. . O~aKO, KaK H3BeCTHO H3 paOOTll /3~ B p{k-B38l1MO~e:ticTBRRX llJ)H 

:p=8 rsB/~ ~TJ)Ofl9B)no c:paBHe~ c m~(-oHm.m , o~eH:o MaJio, 
. \ \ r:t-J I vV ( p) ) - .r bOO. 

C:pe.IUI o:rm:caHHmc mecTn B3SJ!IMo.n;e:tioTl3lltt Hattn:eH OJ.Iy't!ai1,Ror.n;a 

Ha CJie~~ Blle:pe~ JieTmu_ei1: ~aCTIDUI H80JII),IJ;8IOTC.H: ~Ba OOJI:DIIIIDC d -:-SJI6KTJ)OHa 
c ~~HOH n:poe~H ~~ =I2 n I7 eM (sTo co61:1TEe cxeMaTH~ecKH no-

KasaHo Ha pHc.4). 
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Bee coc5:otT:v.t£I HecKOJI:&Ko pa3 nepelltep.HJIDc:o H nocJie nepeMepoB 
b 

. t 
' ' 
I i 

i ~ 

cpemm:ti HMIIyJI:&C c5:otCTJ)OM tiaCTHI.lJI OIW~:aJIC.H paBHHM (9,8+0,23) roB/c ' ; 
I r? -1..P'~tTULt:. . • i , I 

( L1 =70 CM). 0cTaJI:&Hlll6 'IaCT:ID~LfY~,aHOBHJIHC:O B KaMepe H ll,IJ;SHTHqM- f t 
r I 

= (0,27±0,03) raB/c 

I f 

' ( 

~ 
t 

I 
! , 

T. K. nep:mi't!Hrui: 't!aCTIID;a HM66T KO.POTl':yiO ,1J;JIHHy CJie,n;~ 3a Iam6Tlfli6CicyiO ~ f . 

f ' 
aHeprmo nep:mitiHoii tiacTHUU c5lliJio B3RTC 3HatieHHe ';: N = ( 8, 6+0, I2) : I 

' r : i 
raB. 

B npe,n;noJioiKeiDIH, tiTO Bnepe,n; Jie'lHT npoToH,UO.rrytmM TH3M -:- T0= 

(9,35 ± 0,2?)-( 8,6 ±0,12) .= (0, 75;t.0,30) raB. 

; [, 

:, I 
I f 

Ou;eHHM , KaKo.M nepoirTHocT:o Toro, tiTo ,n;na Hac5JIIO,Il;aeMI:JX d -aJieKT- :. t ' 
i f 

l)OHa BU61!T!l 6HCTl)lll\l TIJ)OTOHOM, a He )<eiiTl)OHOM. f ~' 
MaKCMMaJI:&HaR SHeprEJI d-:' SJI6KT.POHOB JI.:Tm lll)OTOI-Ia C HMIIyJI:&COM f r· 

9,8 raB c -:' k!~.=II4 MaB ,.n;:rm .n;ei:iT,DOHa I hfttj{ =27 '5 MaB. : .. I T p ·-tf . . r 
CorJiacHo aJieMeHTapHL1M·pactieTaM, neposrTHOCT:& Toro, ·liTO npoToH c ~ ,· 

:·\I 
HMIIYJI:&COM 9 ~ 8 raB/ C Ha TIYTH 70 CM B IIpOnaHe B:otc5HBa6T ,D;Ba 0 ~aJiei~T~ :· ' 

poHa C SH6,DI'H.HMH B HHT6,DBaJI6 OT 10 ,D;O 27,5 M$B COCTaBJI.HeT ~ 0,0~. 

~ ,n;eHT,DOHa COOTB6TCTBy.IDma~ BepO.R:THOCT:& B 3,4 pa3a MSH:&IIIe.EcJin . 

,n;axe C'tiHTaT:& , liTO 't!HCJIO BTO.PH~iUX npOTOHOB C HMTIYJI:&COM 9,8 raB/c 

Bcero JIHW:O B 5 pas npenumaeT 't!HCJIO ,n;ei1:TpOHOB C TSM iKe HMIIYJI:&COM, 

BS,PO.siTHOCT:O TOI'O, liTO ,1J;Ba 0 -:' SJieKr,DOHa C SH6,DI'IDlM1't B I1HT6l)BaJI6. 

I0-27 ,5 MaB Blll:OliTI:.l npoTOHOM .n;ocTHraer 95%. , . . ) ··. . 

• I ~ • I'~.-. ... "' • • o : : ' : ~ ' 

OBCY'@IEHME PE3YJib TATOB 

- . ~ ( 

.#1'1 ~-. 

~ - . 

.~·-·--~-..---'!~ .. ~ 
. ~ ... ,.,\. 

. .. . . ,... .. : ;·~ . , . ., 
. . . • ~ . 'I 

~· r; "'(""' ··•r.>i '"'T-:"• ··
.: --~ ,., . .....,~ ...... _ ... 

B npe.n;LT.1zyl.qeM rraparpacpe STOll pac50Tlll H B pac5oTax /2,4/ ll0,1J;].J00HO 

OOCYJK,D;aJICR Bonpoc 0 M6TO.n;H't!6CRHX llOI'J)6IIIHOCT.lDC, KOTOp:ote MOI'Jm c5:ot 

o6ia.siCHET:& no.siBJ.IeiDie coc5LITl!Ii1: c TR3M ?r0 , n 6:wr c.n;eJiaH Bimo,n;, tiTo 

'· 
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't!aCT:O 3THX COO:b!THH .fiBJI.fiiOTC.R:,TIO-:-Im,IJ;HMOM:y, pesyJI"OTaTOM HeOOLttmoro 

BOJIJieitTHIDIOrO MexaHH3Ma JI,I( e .PULIX B!3 amvro.n; e:ti:c TBHH npHpo,n;a KOTO poro 

BCero, 3TO CBJI3aHO 

c npo~eHEeM KBa.PKOB:otX cTeneneii cBoOo.n;:ot B npouecce ~epHoro 

BSaRMO,ll;6HCTBRff. . 

' 1 

B npHHUHne, K TaKOMY a~eKTY MOr~o O:ot npHB6CTH OOpaSOBaHHe B ! 
npouecce nsanMo.n;ei1:cTmm ;mepHoro c,IJparMeHTa (~pa oT.n;atm) c aHOMaJI"O~, 

HO OOJI'OWOit 3Heprneit CM!31I. K ilOJIB.7I6IDUO COO:otTHii C THSM > T0 il.PH-:- t 

Be~o 6u x,HecoxpaneHHe oapnoHHoro ~c~, O.n;HaKo, cor~cHo conre-:-

TaKoro npo~ecca KpaftHe M~. 

XapaKTe,PHHM .n;~ ~CTH COOUTHH C T113~T0 ~eTC.R: HaO~eHHe 
B (2-3) pasa OoJI"Omero sHeproBllUl;eJieHK::rJnproco.n;.flmeroc.R: Ha Ir'-:-MesoH:ot. 

I . 
B aTHX JKe BSaJ!IM0,1l;6HCT.BII.FlX HaOmo,n;ae~rc.R: 11 eoJI"Omee tmc~o r -:-KBaHTOB 

(ITO-:- MeSOHOB) .Mexrum3M .FI,IJ;e.PHLIX B!3al11ilO,IJ;CMCTBHH C DllUl;e~eHl:leM .n;onOJI-:

.HHTeJI'OHOit KHH6TH~eCKOH 3HeprHE {JUC)) B03MO~O OTB6TCTBeHeH sa 00-:-

pasonaHne KyMyMTEBHI:DC 't!a.CTHU /5/ :· sa no.R:BJieHEe ~aCTHU c oo~IImM. 

~ /6/, sa .n;pyrHe aHOMa.JI:OH:ote .R:BJiemm, HeOO!i.R:cHHM:ote B pru.max 
. . 

KaCKa.n;H:WC H .n;pyrmc COBI)6M6HH:b!X MO,IJ;OJieii ~e,PHI:JX B!3aiDVIO,IJ;6HCTBEH. 

! 1 
. t 

.. 

JLnsr OOJILWe:ti nar.1IJI,IUIOC'l'l1 Ha .PEC:. 5 ll,PC,1l;CTUDJieiia
1 

D Dl1,IJ;6 MHOJKCCT~ .. 

, cxeMa Ha6mo.n;aeMLIX coO:otTEii. 

BllUl;e~eHHIDI cerMeHT - 3TO Te pC -COOUTM, B KOTO.PLIX B npon;ecce 

BSaHMo.n;eiicTBRR BllUl;e~ac:o .n;ono~TEJibHaR KHHeTH~ecKaR sHeprHR

Coc>uTHJI .n:K3,mvreiOIUHe O:otCT.PHe sap.FDKeEH:ote 't!aCTmni 11 noaToMy .n;eTeK-:

TH.POBaHHHe. "":' SaiDT.PEXOBaHH. OcTaeTCJI OOJI"OWa.F.r ,ll;OM H€B1Ul;eJieHHI:JX CO-:

O:otTHH C .1ll{a , mvrerommc H6MT,PaJibH:ote 't:laCTmui, a Ta:K~Ae OTOpomeHHI:JX 

no ll,PH'tiHHe· OOJI'OWRX OWHOOK B m.myJI"Ocax -qacTHU (to%_ >I5%). CoO:otTM, 

.HM€IOI.IUi6 KyMyJI.fiTHBHHe 't1aCTHI.U:l,Ll.Ha Ha:U D!3r~ sri3Jr.mo~~1i Ta:KiKe B3aHMO

,D;e~cTmta:MH C ,UKS. · COCTal3JI.RlOT npH .D:aHHO:t1: BROO,PKe /I/ -=:: 2, 5% OT 
I 

BCSX pC - COO:b!TEH.Ha pl1c.5 OHH OT,IJ;e~eHU WT.PRXOBOH Jrmm:ei1:, a 
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:pCKYM ~ co6RTM, Ha6.mo.n;aeMLie B KruJ.epe KaK co6LITM c TnsM .> T0-:

sa~e:pHeHLI.TaKHe B3aHMO~eHCTBRff COCTaBnaroT ~ (O,I-0,15)% M
1

KaK 

. yKa3I:ma.710C!:I B II]Je~tmyme:tf rJiaB~ RBJI.FIIOTC.R: Ha:i:t6oJiee lffiTepeCHhiMli 

~JIR HsyqeHRH MeXaHH3Ma ~.KaK B p(C3Ha) TaK M B pC
1
cyM-:- C06LITHRX 

~oJIH HaOJiro~aeMLIX BsaHMo~e~cTBHH c TH3M;> T0 npHMepHo o~aKona. 

06c~ CBOHCTBa pCK~~ COORTEH, KOTO]JLie IIO~TBep~aJIH 6u B03MO~Oe 

HaJIH~e ~OIIOJIHETeJIJ:,HOH SHe:prHH B C)6RTH.flX C BRJieTOM KyMyJIHTRBHRX 

~CTRU no cpaBHeHBro C pC - B3aHM0~3HCTB~m. 
/ 

I) EQJIJ:,ma;r MH0.1lteCTBeHHOCT!:I p~JKYM -:- co6uTHti. 

! 1 

0TJIRtme, B cpe~eM COCTaBJISie·r I, 7 tiUCTimli na D3aliiMO~e~CTBH6 ! 

{!) 7 ,8/ •. 0KasaJIOC!:I, 'tiTO B3aHMO~e:tiCTB:tUI. C RCIIyCKairneM IcyMyJISITHBHhlX :
1J 
f 

II]JOTOHOB COIIl)OBO~aiDTC.R:, KaK II]JaBK~O, IIOBHmeHHOti MH0.1K6CTB6HHOCT!:IID 
.± 

BCeX II]JOTOHOB, C06LITRff 0 IT0 KyM EMI3IDT IIOBhTilleHHyro MH0ilt6CTB6HHOCT!:I 
• 

II - MesoHoB Bcex sMaKoB. 

~' 
" f · . 
I 
I 
f 

2) B pCKYM B3aHMo~e:ticTBIDIX no cpaBHeHEID c o6htt!Hw.m pC- co611-1 
---

Tli.mvm /Ha6JIIO~aeTC.R: OT~e xapaKTepUCTEK ( f1 (}; # ) BTO,PH't!HIDC ~eH-:- ,. 

TE~ponaHHIDC ~cTm.J;: B 'Jikfj;;__ co6uT:wnc aTo RMeeT MecTo ~;rm 

II-, II t, p, a B P~.(.{.--:-coouTKRX ]I.M p E II--:-MesoHOB E HeT OTJm'tiiDI ~JIH 
IT~-:- M630HOB /7,8/. . 

3) BepORTHOCT!:I HcnycKaHHR ~~JIRTMBHoro IT - MesoHa K y7Ae 

Ha6JIIQIJ;aeMOMy IT}<'j.li:VIJm KyMyMTEBHOrO IIpOTOHa K J)~j-l B (3-4) 60JIJ:,ill6 

BepORTHOCTR COOTBeTCTByromero KyMyJif.:TEBHOro B3aHMO~eHCTBRff ope~ 

HeynpyrEX pC - CTOJIKHOBeRRH.BepOHTEOCT!:I pCKYM -:- B3aiDJTO~e:tiCTBMH C 

O~OBJ)6M6HHh1M BRJieTOM II/f.q p'<r..c<.CJ)aBF.liMa C IIOJIHOH Be]JOHTHOCT!:IID :pCKYM-:- r 

B3aRM0~6HCTBHit.STOT pe3yJibTaT MOiKHC CBH3hi.BaT!:I C <I;aKTOM H63aBHCE- t 
I 

MOCTH npo:u;eccon·· ECIIyCKaHRff rr
7

_j! PJO.j.d. ! 

B J)CicyM C06LITIDDC Ha6JII0,1J;a10TC.R:,IIO--:-BH,IIEMOMY, Te Ite JIBJieHM, ~TO E B 

co6RTKRX c TE3M > T0 .1 -· 
' I 

IToJIYtieHHa.a: B npo:u;ecce B3aHM0~6llCTBHH ~OIIOJIHHT6JibHa.R: KHH6TE~ec~ 

t 
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aHe,Prll.SI n,rr;eT· Ha 00.P~30BaHHe cpasy HE·CKOJr:DI01X II ~ Me30HOB -:- cpe,I.UI 

HEX MOryT OUTD ll KyMy~TllBHRe - O,I.UIE ll~ HeCKOJr:DKO,IIO KOTO.J)UM OTOH

.J)aiOTC.fi C00RTH.SI
1

H "OO:ortnlhie" IT-Me30HR. 11Jm H8.0JllO,IJ;aeTC.fi ,n;pyroi1: xapaK~ 

Tep B3anMO,IJ;eHCTBH.fi, KOr,n;a IT - Me30HtB ~0 , a ~ n,rr;eT Ha yBe~~e-:

Ime 3Hepnm OapllOHOB: OOpasyroTCR KyrJ.yJIRTHBHbie II.J)OTOHU ll yBeJm'!MBaeT

C.fi MHOXeCTBeHHOCTD II.POTOHOB B COOUTEll. 
. . 

PaCCMOT.J)HM xapaKTepllCTllro:I . · pCI<YM CO~J:lT~ B 3allliCllMOCTH OT 

IcyMyMTHBHOro "t111CJia ./3 ll-Me30HOB ( TaO;nm:a 4). 

'leM c5oJI:&me aHeprn.SI KYMY~THBHoro ll-:-MesoHa ( .. P > I; 2-aR CT.POEa 

Tac5JI. ) , TeM ObJr:DmHH . - ., .~ . '·" · . cpe,rum:t1 

I 
nonepe~ui1: llMIIYJIDC 'tJa.CT~ H 00JIDI1Iee, ~eM B ,n;pyrmc COOilT:rtmX, ~CJIO 

r KB.Bce COOLITHB: IIO,IJ;HllMaOTCR, KaK Obi, Ha HOB:orlt aHepreTH't!eCrork 

Y.POBeHLJ ll OOJffilli'de KOJIH~OCTBO ,I(OIIOJUniTGJffiiiOfi 3HO.PI'lU1) BLT,Il;0.7l'.U.BIIIOfiC.fi 

• 
BO B38.llMO,IJ;ei1CTBHH) O,IJ;HOBpeMelUIO pacnpe,n;eJI.fleTC.fi MGjK,Jzy' BCOMH ~aCTHUaMH. 

0,IJ;HaKO, H3~38. BUJieTa HeHTpaJIDHbiX ~aCT~JCKa38.TD Henocpe,IJ;CTBOHHO 

00 yBeJm't!eHHH Be~'!MHU T HSM B 3THX OOOUTRRX HOJID3R. Ms pacnpe,n;eJie-:

Imii Be~~ THSM ,1J;JIR COOUTHli C OUCT.Ph!Mll 'tJa.CTHD;aMH (plW. !) BH,IJ;HO, 

liTO .. itCTD COOUTHl. HM~~peBbliiieime T~3t1 Ha,IJ; T
0

. Ha . ,r../ (2-3) raB. 

:{ 11 B:t.. · 
II:pe,IJ;JiojKeHne aKcrrepiDJieHTOB Ha nMeiOIIUIXC.fi '---../··--ycTaHOBKaX • 

: 1 
i 

~ 
f 
l 

AnH no~TBe~eHRH no~eHHoro pesy~TaTa Heo6xo~o Hcc~e~ona~ I 
! 

HHe H.I(epHUX B~anMO,IJ;e:tiCTBHM ,n;pyro:t1: MeTO,m!KOH • .IJ.wr 3TOH Ue~ MOzteT t 
C~TD ycTaHOBKa f9/, r,n;e SJIOKT.POHHJH EOTO,n;HKOH ll3y't!aiDTC.fi ~C-B3all~ r 
MO,IJ;eHCTBH.f! C BUJieTOM ObiCT.POH 'tJa.CTHUR IIO,IJ; 0° II.PH f'd =8,9 raB/c. . 

cl+t _, (I{, t!~f- . ~ , . . 
BamrbiM ycJioBHeM aKcnepHMeHTa RB~eTc.rr B03M07JHOCTD pas,n;eJiemm 01IcTp:ux: 

~acTHU no Mac caM. Hao.mo.n;eHne R~ n p( / B oc5JiacTn aHepi'I!i1:, npeB:bliiial01Ilei1 ~ 
T
0 

)Bile npe~e~OB onm:6oK HSMepeHRH, SIB:4JIOC:b 6u ~0Ka38T8~CTBOM CYII!SCT!' r, 
BOBaHRff MOXaHH3M8. ~.0CHOBHBa.fi?D Ha ,!(8.HH:UX:)IIOJIY't!OHHilX II.PH ll3y't!OHllli ! 

.z.Jt'i U..-/ . . 

pC - B3aHMO,IJ;eHCTBHH C P0 =~~0 raB/c :s II.POIIaHOBOH KaMepe;MO~O oueHHT~ 
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nop;moK ce't!eHIDI o6pasoBamm cL 1 
ns pearo:nm cl +f!..,_7c/~ . .,. c Pjt 7 PJ. 

Ce't!eHHe o6pa30BaHI1R C00HTI1H C B~eTOM o~oro OHCTJ.)Oro ~eMTJ.)OHa B Han-
0 0 , 

paBJieHHI1 no~ """ 0 ( c TotmocT:&IO ± I ) c PJ' '"? Pd MoJKeT cocTaB.mrT:& ~ 

rJ OJ 0 I%. T.o6.J Bam!O ITJ.)OB6CTI1 Ha6.ino~eEE:e BTOJ.)I1'tffihlX 't!aCTHU B OOJiaCTH 

HMIIYJrbCOB npeBHIIIaiOIUHX Ha't!aJIDHHM IDJIIIYJJl: c .n;e:ti:TJ.)OHOB Ha I rsB/ c (He06-:- ; 

xo~ yc~oBMeM sKcnepHMeHTa HBJmeTcr.: YBe.PeHHoe onJ.)e~e~eHne r~cc~ 

traCTMU B STO:ti OO~aCTH EMIIYJIDCOB: (~ EJil'I -f ? ) .EcJil'I B HaCTO~H 
MOM6HT HeT B03MOJKHOCTM J.)as.n;e~eH:wr 't!aC'lMU ITO MaccaM, TO MOjKHO OU6IDIT:O 

C6't!6HR6 pearo.nm c( -1- (!'"7-/f.e ... 3·r,,C B~eTCM ~Byxsa.J.).ff,1UIOH 't!aCTl:UUl, KOTOJ)a.f! 
;;L 

~oJDKHa n,n;TM c TeM JKe ce'tleHHeM, liTO n .t'eaKUlifi cl +- (!. ·~·-t t-, , / • 

T. 06/ ilyT6M CJ.)aBH6HI1.fi MOJKHO Oy:IJ;eT ITOH.F.:T:O ,Ha6.7IIO,II;aJI 't!aCTHUR B OO~aCTM 

Pc(t '?' fc~- T0.7!DKO Jil'I sTo t M.ID'I. ecT:& r:J.):mvrec:o d 1 
, KOTO.PM n 6y:IJ;eT 

,!(aBaT:& co6uTM c TRSM / T0 • l1s pa6oT r:o nsy-qeHmO .PA-:-Bsa:mvro.n;eiicTBMit 

• 
c~e.n;yeT, "tiTo c YB6.ID'I'tleHHeM HMIT.YJIDCa Hc~eTruo~ero TI.POTOHa OT I,7 .n;o 

4 rsB/ c ce't!eHMe pearanm: bt- A -7' d f-., . r:o:n;aeT .f cv IOO pas /IO/. 
I /11 r 

Ha TOft Xe ycTaHOBK&JMOXHO 6~0 Obi HaOJE,IJ;aT:& sa HMUYJIDCHUM pacnpe,!(e-:-

~eHHeM il.J.)OTOHOB H3 peaKnRH 

clr- (!_~pi:.+ . ' , 

B pa6oTe /II/ 6~o no;:ryqeHo :rum.mosHBHC'e ce't!eime o6paso:samr;r HeliT.PO-:-

HOB B pearonm d+ r~¢e7 Jt+ .. . 

t 

t 

[ 
r 

no~ 0° n.J.)n fc! = 2,5 ;3,46;4 ,46; :: 

7 :~66; IO, 2 rsB/ C .llimyJIDC HeHTJ.)OHa BOCC:TaHaBJil'IBa~C.fi no BTOJ.)M'tffibiM B3al1-:- :: 

MO,!(e:ti:CTBR.f!M B I M. BO~O~O,IJ;HOH KaMepe. CT:pnnnl1HrOBHe H6MTJ.)OHbi ID~e~ 

~HHI:l:ti 11
. -XBOCT 11 pacnpe.n;e~eiDUI, o6yc~OH.7I6HHIDf KyrzyJLCITHBHm.m H6HTJ)OHa-:

MR.Ha .PHC. 6 npnBe,!(eHo pacnpe~e~eHHe ,r~qx;pepeHII;naJIDHl::nc ce't!eHHli KJMY-:

JLCITRBHHX HeftTpOHOB npR pas.ID'ItmHX PJ .CTpe~ yKaSaHll rpaHHtmue 

3Ha't!eHR.f! HMny.7!DCOB H6HTJ)OHOB, sa KOTO.t'ID~ Ha6~~a.ID'IC:& Oll H6MTJ)OHbl 

c TRSM > T:. Ta1me HeHTJ)OH~ Ha6~~aiOTCJI ,no ,!(aHHbiM pa6oTI:.I /II/, 

ITJ)R MMHX 3Ha't!eHIDDC HMIIyJIDCOB ( f;.( =4,46;3,46 rsB/'1CliTJ)I1 

P,/ ::£1 S"" FS-%- 64-waru-flf(LI~ A·~"c~), :Ji}tt..· 
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B OOll{eM Oammce KIDieTll'tieCimX SHeprr1fi BO B3aliMO,D;8HCTBIDI.B03MOmta B 

HeKOTO.PUX COO~THRX 11 perRCT.Paunff H8HTpa~HHX 3B63,!( 11 O~eHKa no 

ImM l1MllyJI::oca BTO,Pli'tlliUX HeiiT,POHOB, ''iTO Tarorte YTO'tffil1T BeJlli'IIDIY 

Tl13M • 

.ILwr Bl:!SIOHemm po.mi omn6oK B paonpe.neJieHIDDC T113M OWIO nocTpoe-

HO paonpe,D;eJieHHe Tli3M ,!(JIJI rr-p -B!3am~o.neiioTIDIH 0 Po = 5 raB/c, 

HaOJIIO,D;aeMblX B I M BO,!(O,PO,IUIOH KaM8pt3, HaitiJ;eHO, 't1TO npl( ope,IUiei1: 

OIIlli0:KeBRMnyJI::ooax BTO.P11't1HLOC' . 't1aOTJIU ( AS- 3%) 'lliOJIO 000LITHi1: 

c T113M > T0 oooTaBJI.fieT .Z. 0, 4%l C-q~aJI, trTo aqxpeKT aHOMaJIOHOB /12/ 
TaiOKe o6yOJIOBJieH M8XSHH3MOM ltK3,MOltHO J:l6KOM6H,D;0Ba.T::O Te YOJIOBli.f! HSO-:

~eHHR, npR KOTO.PHX STOT a~eKT O~~eT ll,POHBJIHT::OOR HSHOOJiee 

OHJI::DHO.MOXHO npHBeOTll Ka't180TB8HHUe paoc~eHRR.EcJIH B ~e.PHUX 

B38HMO.D;eilcTBWDC c ,1.U{3 BWieTaeT nnej)e,D; W.P~:rMeHT o 2 · :::= ~ 0 , TO . 
k .J?_"" cai..."fl '/.(Jf_e--:;z ktJt. #MttY(Itc{e ,vuepuar .. ~rc-ttl_ eb~at •. ?UII;tj 

STO 3HS't1HT, 't!TO ,!(J:l IDC 6~0TJ)b1X 'tffiO~'lm Bnepe,D; MaJIO HJm H8T 
1 
BOBce;v--=" 

:foJI::DmaR ,1.U{3 ,npno6peTeHHaR STRM g)parMBHTaM) MOiKeT 0Ka3biBa.T::OCR 

Ha ero "noBe,!(eHI111" (H-p,aHeprM H.IJ;E!T Ha Bosoy;.meHHe rpparMeHTa, a 

OH MeHReT CBOH OBOi1:CTBa) •. ~parMeHTI:r 0 aHOMaJI::DHUM oetreHHeM OYlJ.YT 

HaO~aT::OOR npe~eCTB6HHO B MaJIOJ.yqeBbiA EB63,!(8X, T.K. ,1.U{3 

nproco,mn.qeeo.R: Ha o,D;ey traoT:wmy B MHOI'OJIY'ieBI:DC snes,D;ax MeH::Dme, 't1e.M 

B MaJIOJIY'q6BWC .~p Mm!I6Hl1 .D;OJDKHO O:h:T::O JierKHM, T. K. B TmK8JillX 

~ax ObiOTpbie tiaoTH~bi 6oJI::ome paooeEnaroTo.R: 11 Te.PRIDT aHeprnro • . 
aTH npe,D;OKa3aHM llO,!(TBepr.maroTC.R: SKCnep~16HTaJI::DHO.B pa6oTe /131; 
r,D;e l13ytiaJIHO::O cc -B3aHMO,!(eiioTBHR 0 Pc/JV =4,2 raB/oJaHOMaJIOHbi Ha6~ 

JIIO.D;aJIHO::O TOJI::DKO Tor.n;a, KOr,n;a 'ltf '/ 3 li 3Be3,IJ;l:l (2-3) JiytieBI:Ie. B peaK~ 
nwnc; )(;_ /; 7 { kc~f.te. If }1- 1 • , B 2-x JrytieBI:DC sBes.nax a@>eKT 6oJI::Dme, 

tieM B ( 4-6) J!y't!6BUX /!4/. Ha T.IDK6JI11X ~J)ax SMYJI::&Ollli aHOMaJIOHOB 

He Ha~eHo n ecT::o ToriKo yKasaHHe Ha roc Ha6mo.neime npn c;;; ~" /15/. • 

\ 
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BHBOlJhl 

I. B p( CS!a) H pCKyrvr coc5I:ITHmc c c5I:IcTpmm 'tiacTID.J;ar..m Brrepe.n; c 

Po= IO raB/c HaO~.n;aroTCR B3aHMO,Il;8HCTBHR c TH3M> To. IToc~e YTO'q

H8HIDI B8Jm't!HH THSM ( B pesyJIOTaTe II);;HM8H8HHR CTaTHCTH't18CKIDC M8TO.IJ;OB 

H.n;8HTH~Kal.Ulli ORC~.PbiX no~OJKHT8JIOHIDC -qacTID.J;) H y-qeTa aHepnm r -KBaH-_, 
TOB (083 BeCOB), O~a Ha~eHa BeJm't!HHa THSM' OTJm~IDmaRCR OT T0 Ha 

(0,59-1,33) ±0,21 raB, 'tiTO COOTB8TCTByeT 'tiHC~y COOI:ITHH C THSM) T0 

% 
.., ,_, (- I - ) . 8 1-tp<_ '1 ftO.({)Jrt{!)({tq_ 

OT 3 .I(O 9 .lfHiKHl1:ti H Be,PXHHM rrpe.n;eJlli 3Ha-qeHHM THSM - T0 IIOJ!yt1e'JI~ 

n1{1.'J(. U. ~. 0Wl100K B BeJm'tll1H8 'l~SM' . Hao~ro.n;aroTcR coc5HTHR 
I - ( C THSM-TO = 2-3) raB, KOTO,Plle BbiXO,IJ;ffT sa ntttX. B03MoJKHyi6 rrorpeiii-

HOCT:O. · 

2. Coc5aTHR c THSM > T0 .n;eJIH.T OR Ha .n;na Macca: coOHTHR c OOJIOIIIHM 

aHeproB~~~eHHeM sa c't1eT 'tiHC~ H oo~&III~ HMIIyJI:OcoB IT-MesoHOB pasHRX 

sHaKOB (Hac5.mo;n;aeTcR rrpeBbiUI8HHe aHeproB~e~eHM IT-MesoHOB B (2-3) pasa 

no cpaBHeHHID C COObiTRRMH Oes BllOOpKM) B CO~llTRR C OOJiblliiD·..ui HMIIy~:oca

MH oapHOHOB <.P.il{a.,?8,5 raB/c), r.n;e aHeproBbi,II;e~eHHe IT-MesoHOB Ma~o. 

3. B p(~slia) .H pC KYM Bsa:mvro.n;eibTBHmc c THSM > T0 MeJIUJ;y OhiCT

pw..m 'tiaCTHUaMH, ~8TRmE:MH Bnepe.n;,HaO~~aiDTCR a3HMyTaJIOHll8 KOppe~H. 

B pCKYM C00I1THmc rro~eHll Ta~e asH~VTaJIOHll8 Koppe~H MeJIUJ;y KYMY

~THBHHMH IT- Me30Ha~m Hasa.n; H 't1aCTK4e~ c p~~?5 raB/c.~eT~e~ 
Brrepe.n;.3TOT pesy~TaT C.1Iyjla1T YKa3aHHSM Ha B~eT 'tiaCTHU H3 e.n;HHOfi 

II.POMe~TO'tiHOH CHCTeMI:I. 

If • Ha.~eHO COOLITHe C KyMY~THBHh!M lY - Me30HOM Hasa.n; H O,II;HO:t1: OLIC 

T.PO~ 'tiaCTHUe~ Brrepe.n;,Ha c~e.n;e ~OTO,POfi HM8IDTCR ,Il;Ba c)- a~eKT.POHa, 
0Jm3KMX K O}I{((,(,I(~ ,IJ;efiT,POHa ( Be,PORTHOCT:O HaO.mo.n;eHHR TaKoro C00I1THR 

COCTaBJIH.eT I • I0-5 - I0-6). C Be,PORTHOCT:OID > 78% MOJ!HO CKa3aT:O, 'tiTO 1 

oacTpaR -qacTID.J;a ~.POTOH, H Tor.n;a sHa'tit;HHe THSM - T0 .ItJIH. aToro coOHTIDI : 

COCTaBJIH.eT (0,75±0,3) raB. 

5. llo~eHo · YKaSaHHe Ha Hac5JIIO.n;eJrne Heoc5u't1Horo 
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MeXaHH3Ma ~epHUX B3aHMC~eHCTBHH C B~e~eHHeM ~OITO~Te~HOH En~ 

He~n~ecKo~ aHeprnn.Heodxo~ ~a~HeHillMe ncc~e~onaHMR pas~~IUMH 

MeTo&I ,IJ;Jm: .h,f>08ePIC~~ 3TOro H~f-C:Utc£-, 

ABTopR d~aro~ap.fiT .B~ H.K. E: liiOooiiiiDJ;a B.Jl. sa noMOUU> 
~~~~.8-b. . 

B no~eHHH pesy~TaToB, EpoweeBy M.H~nnoitrroKoBa C.ID., 

ToHeeBy r .n., JKypaMeBy T .A., MaTacoBy H. B. ,3~odllliy JI.M. sa rrpo~ 

OMOTp R 003~aHHe ~eHTR Cy.MMapHEX pesy~TaTOB p(Cslla) R pCRYM 

OOORTD •. 

• 

\ 

R3-5 7.05.87 

·~ 
I 
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IIO.IUiltiCM H PMCYHKAM 

&c.I • Pacnpe~eJieHEe :se.1.m-qiDI TnsM ;ci.Jm p(Csf18) n pCKYM -:-BsaHMo

~efioTlllifi. ilyHKTH.POM o6osHa't!eHo pacnpe,n;eJieHHe TnsM ;ci.Jm 

yrrpyrHX C06UTHfi. 

&c.2. llMny~cHoe pacnpe,n;eJieHHe noJio~Te~Hux 't!aoTHU c MaKc~m~-:-

HIDJI HMny~COM B C06:ciTRRX, r,n;e TXISM> T~ IIyHKTlip "':' pCKYM-:

co6UT:wr; CnJIOWHM Jlmntsl "':' CYMMa ;II.Jm p(CsHs) H :pCKYM C06:ci--:-. 

Tllli. 

PE:c. 3. Pacnpe~eJie~e pasHocTn asnMy"Ta~HIDC yrJioB il y1 6ucTpux 

't!aCTHU Bnepe,n; B p(CgH8) H pCEYM B3aHMO;rr,eficTBHRX C TH3~(T0--:

CnJIOIIIHa.F.I: JIIDm:.fi. 

3amTpHXOBaHHa.fi 't!aCTb "':' paSHOCTb aSHMyT~HUX yrJIOB 't!aCTHU 
f) 

C . p/11.::_ H CaMWC 6!1CTpUX il--Me30HOB BO B3a.HMO,IJ;eHCTBHRX. 

ilyHKTHD-:- WOHOBoe pacnpe,n;eJieime b 'f 1 cTpnniiHHroBHX npoTo--:

HOB H 6!1CT!)UX npOTOHOB ~J(Csfla)- B3aHMO;rr,efiCTlllifi C 

PJ =8,2 raB/c. 

PHc.4. Cxe~Tn"tiecKoe nso6]axeime pC~~--:- co6uTRH c 2MR J-a~eKT.PO-:
HaMH. 6o~mofi 3Hepr~H Ha CJie,n;e ·6:ciCT!)OH 't!aCTHUU. 

PliO. 5. Cxerm TH"tiecKoe nso6,t:aiKeHHe pC-:ssanMo;rr.eficTBHfi :s mme MHO

]KeCTB (ITo,n;po6Hoe ODHCaime B TeKCTe). 

P.Hc.6. PacnpeieJieHHe ~q~epeHUHa~Hux ce't!eHHfi Ky.MYJIRTHBHUX 

HefiTpoHo:s npn pa3.7illl!HUX PJ • 
PHc.7. Pacnpe~eJieHHe :seJIH~HH Tn3~T0 ,n;Jm fl"':'C- :ssaHMo~eficT:snfi 

c P-rr =4,65 raB/c. 

PRe. 8. 11Mny~cH6e pacnpe,n;e.mme rr "':'Me30HOB c MaKCHMa1IIJHIDJI m.my~"':' i 

COM B II-C "':' C061:1THRX C THSM/ T0 • 

PHc. 9. 11MrryJn>cHoe ,Pacn:pe,n;eJieime ( +) 'tffi.CTHU c Ma.KCHMaJn>HllM MM-:

ny~coM B fl"':'C - B~aHMo;rr.eftcTBliHX C THSM >T0• 

., 
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Taomrua I. 

TIISM roB 
-T

0 
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