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AHHOTAUMH 

Ms Heynpyr:wc p ll /~ - IT)OITaH B3aHMO.n;efiCTBHM c Po=4,~ rsB/ci 

saperHCTpHpOBaHHblX B 2-x MeTpOBI)M ITpOITai-IOBOll RaMepe, BH,IJ;eJieHhi 

co6nrTM, B ROTOJ)IDC GYNJMa rrpo.n;o.r.r:&HIDC HMITyJI:&coB ( :£ P11 i ) H 

CyMMa REHeTH~eCRHX SHeprMfi WJ)aTI~eHTOB H ITOJIHhiX SHeprHfi po~eHHhiX 

~CTIDJ; ( 2 (Ti)ff + ;!' ('li f )1!,1-) =T H3M ) rrpeBhiiiiaeT 3Ha~eHM 
HMITYJI:&Ca H :KEHeT1ftfeCROM SHe,PrHH ,II;JI.ff HaJieTaromei1 ~CTm(hi (Po, To) • 

B sT:wc coOl:lTHRX oo_pasyroTc.A: ObiCTDhle ~acTIDJ;hi, JieT.A:mHe BITe_pe.n; 

( .X-=- Ptt/p{o,5). 
CpaBHeHHe /1_ H P - rrporra:i. B3aHMO,IJ;efiCTBHM H rrpoBe.n;eHHa.A: CTa

THCTHqec:KHMH MeTo.n;aMH ~eHTMWHK~UH.A: ObiCTJ)biX ITOJIO*HTeJihHbiX qacTIDJ; 

IT03BOJIHJia orrpe.n;eJIMTh IDC MaCCOBhia COO TaB ( l( j f; d ) • 
" 

3RcrrepHMeHTaJI:&Hoe pacrrpe.n;eJieHHe T H3M ,JJ;JI.A: Bhi;n;eJieHHhiX coonr

THfi Ha Y.POBHe sHa~MOCTM 0,01 _p3s.n;eJI.A:eTc.A: Ha .n;Be HesaBHCMMhie 

BhiOOpRH, O,IJ;Ha H3 ROTOJ)hlX HMeeT ~aRCHMJM ITpM 3Ha~eHHM T H3M, OTJIH

qaiOJ.l.UIIHC.A: OT Ha~aJI:&HOM SHeprnH H3 cv- I rsB, a .n;pyra.A: orrpe.n;eJI.A:eTC.A: 

OlliHORaMH M3MepeHHM. 

lfucJio co6nrT:vrfi c T HSM > TJ, BhlXO.n;.A:miDC sa rrpe.n;eJihi MaRCHMaJI:&

HhiX norpernHOCTei1, COCTaBJI.A:eT .rv 4% OT Bcex HeyrrpyrHX B3aHMo.n;eficT

BHfi. 

B coc5hiTHmc c THsM )> To Hac5mo.n;aeTc.A: B ('./ 2 pasa 6dJI:&rnee sHep

roBH,IJ;eJieHHe, rr_p:vrxo.n;.A:meec.A: Ha rr-~MeSOHR no cpaBHeHHIO c Ha~eHHHM 

,II;JI.A: BCeX HeyrrpyrHX B3aHMO.n;eficTB~M. 



HacTORm8R paOOTa RB~eTCR apo~OREeHHeM E:CC~e~OBaHMH Heynpy

rEX ~epHHX B3aKMO~eHCTBE:H 0 OHCTP&MH ~CTKU8MM Bnepe~ Ha CHRMKaX 

0 2-x MeTpOBOH nponaHOBOH KaMep~ /I-3/.BnepBHe 0~0 JR83aHO,~TO 

B d(C3 H8 ) B3aHMo~eHCTBMRX 0 Pi =8,2 raB/c, OTOOpaHHHX no 

npl:t3HaKy BblJieTa B Hl:tX ~Byx OllCTPHX ~CTHU 0 P, .> 6,2 raB/c XI 

p~ / I, 6 raB/c Cy:MMa npo~O.JI:OHHX m.my.JI:OCOB ( :B~, (_ ) XI Kl:tHe

Tl:t~eCKl:tX SHeprE:H BCeX BTOpl:t~HX WParMeHTOB l:t no~HX SHeprE:H po~

~eHHHX sa~eHHHX 'tlaCTHU ( T l:tSM) Oo.JI:Ome Ha~a.JI:OHHX sHa~eH:Hl 

(P0 l:t T0 ). llpeBblilleHJ:te T l:t3M H~ T0 B npe~no~oEeHEn, ~To ~CTHUH 

0 XIMIIy.JI:OCOM / 6,2 raB/c .fiBJJ.HIDTCR ~eHT,POHaMM, a BCe OCT8.1I:OHHe 

no~OXHTS.JI:OHHe ~aCTKUH 0 KMTIY.1I:OC8Ml:t > I raB/c - rrpOTOHH, COCTaB

~eT B cpe~HeM (0,8 ±0,I5) raB H He OO~RCHReTCR E3BeCTHHMH 

~ ~aHHOH paOOTe paCCMaT,Pl:tEaiOTCR COOHTER 0 T H3M> T0-B~e
JlSHHt>lf no aToMy npJ:tsHaey ns Bcex Heynpyrmc p H n-- nponaH

BSaHMO~eficTBE:H 0 Po = 4,~ raB/c. 3TO Knacc COOHTEH c O~HOH ~l:t 

HSCK0.1I:OKHMH OHCTPHMH qacTl:tU8MH Bnepe~, cpe~H KOTO.PHX H80~aiDT

CR l:t OT,PHU8Te.1I:OHHe ~8CTHUH.~C~O COOHTl:tH, KM8IDmKX npl:t STOM l:t 

~CTKUY HaS~, Ma~O, H eo~ K HHM npKMeHRT:b KPE:TepHE: OTOopa .B3aE:

MO~eHCTBnH 0 ItyMyJIRTl:tBH.biME ~C'IIDJ;aMM Ha3~, OITHCaHHHe B paOOTe 

/4/, COCT8BJifreT 2%. B OOJII>UIE:HC'IBe C~aeB, KOr~a £: Gri '7 Po , 
~ KOMneHC8UHH l:tMIIY.1I:OCOB H~O npe~IIOJlOEHT:b, qTO HaS~ BblJieTaiOT 

HeHT.PaJII>HHe ~8CTHUH HJlH HeperE:CTpE:pyeMUe B KaMepe ~pa OT~aqH. 

BeJlHqJ:tHa T XI3M Mo~eT OHT:O sHa~TeJl:bHO YMSHDmeHa, ecJlH npe~oJlo

DT:O, qTo Bnepe~ ~eTamHe OHCTpb.e qBCTIDW: HMSIDT Macey OOJibWe Ha

JleTammefi, T~e., qTO B B~eJieHHbX COOHTHRX o6pa3yiDTCR OHCTpae TR

~eJl:ble wparMeHTH ( d 1 i ) .Pa6o'Ia ~eJlaJiac:o c uenro BWICHeHM cy

~ecTByiDT JlH pea.JI:OHO ~.POH-~epEae B3aE:MO~eficTBXIR c T XI3M > To H 

KaKOBH HX CBOHCTBa. 



HEYIIPYTHE B3AIDJIO,llFMCTBWI HYKJIOHOB C Po =4, t rsB/ c 

B IIPOIIAHE C T H3M / To 

I~ MeTo;rmKa oT6opa co6RTHt.: 

H3 p (Csf.8 ) - B38HMO~e~CTBH~, 38ITHC8HH:btX Ha ~eHTY CYMMa.P-

H:btX pe3y.7Il>T8TOB, HCRJIIO'tffi.JmC::O. ynpyrR~ COO:EiT:rui. K KJiaccy ynpyrmc 
fL ,!fl.fJXL~f!-'?~ft-1-U ;31-C;;,ik-

COO:EiTJii~ OTHOCHJilW::O Bee O,II;HO.rrytieB:Eie ;YUT06,PaHHHe no K,PETep:w:rM, OTilii-

C8HHHM B pa6oTe /5/. 3aTeM ,II;XH ynpyrnx H Heynpyrnx COO:btTH~ H8XO

,IU:'[JI8C::O cyr.JIMa npQ,IJ;0.7Il>H:btX HMTiyncoB Bcex 3apmKeHH:btX lffi.CTm:J; ( .:?:l]rr:.) 
E CYMMfl IGllieTH"tieCKH.X 3HeprH~ <!>,t;arMeHTOB ( p 1 c{ ) li nOJIHHX 3Hep

rHif po~eHH:btX 'tffi.CTIDl (II - Me30HOB); '&3M = $(!i),f' + ;£ (i[ f fJt1J 
~eHTE<!>HKaURH BTOJ)lii'tiH:btX ~CTKU B COOHTHRX npOBO,II;HJiac::o OO:bt'tiHHMH 

cnoco6aMJii , ncnoJI:b3yeM:btMH B padoTax Ha nponaHOBO~ KaMepe /6/. 

IIoJIOZHTeJI:bH:bte "tiaCTKU:bt c p / l rsB/c C"qHT8JIHC::O npoTOHaMJii.OT6lii -

,Pa.IDIC::O TOJI:bKO Te COO:btTliiR , B KOTO.Pl:lX liiMTiyJI:bC:bt 'tiaCTliiU lii3MepeHR 

C OIIIliiOKO~, BH'qHCJieHHO~ no npor,t;aMMe reoMeTpH~eCKO~ peKOHCT.PYK-

" UHH /7/ H~e 15%. B ,IJ;aJI:bHe~eM paccMaT.PHBaJIHc::o HeynpyrHe 

P(c3 H 8 ) B3aHMo.ne~cTBHR c T :ra3M ;> To. mc3 H8 ) - co6HTM 

BWJ;eJI.fLJIHC::O H3 c[ (C3 H 8 ) B38HMO,IJ;e~CTBHii c fl =8,2 rsB/c no 

Ha~ CT,PHTITIHHrOBOrO npOTOHa (yro~ B~eTa e ~ 3°,HMTiyJI:bC 

(3,5 - 4, 7) rsB/c). 113 {-?- (C E H8 ) B38HMO,IJ;e~CTBH~ TaiOKe HCKJIIO-

'tffi.~C::O co6HTHR ynpyro~ nepe3apR,IJ;Klii H BWJ;e~c::o HeynpyrHe co6R

TM C T H3M > To. B Bll,II;e~eHilliX COOIITH.a:X onpe,IJ;eJI.fiJIOC::O cpe.n;Hee 

3H8'qeHHe HMTiyJI:bca CT,PHniTRHrOBIIX npOTOHOB, KOTOpoe B ,I1;8R::&HeHmeM 

liiCnOJI:b30Ba~OU~ HaxO~eHHR KEHeTH'qeCKO~ SHeprHK na,IJ;aiDmHX 

He~TJ)OHOB, 7;11... o/__ f" (e3/it) ·-7> !ft + J/L (C~slf;) 
BeJIH'qHHa 7;~~, COCTa~ 3,2 rsB CO cpe,IJ;HeKBa,IJ;,P8TH'tiHO~ OIIIHOKO~ 

0=0,6 rsB. Bu6op kiHTepBa~a liiMIIYJI:bCOB ,II;JIR P.Jt-(3,5-4, 7) rsB/c 

B npe,IJ;eJiax O,II;HOK.P8THOii OIIIHOKH D03BOJIHJI o6pesaT::O 11XBOCT:bt11 WepMH

HMTIYJI:bCOB B pacnpe,IJ;e~eHMX H~OHOB B .n;e~T.POHe. 
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To R ee OllR6KE RCllOJI:b30BaJIOC:D .t'acnpe,IJ;eJieHRe T R3M ,IJ;JI.FI ynpyrmc 

C06l:lTHii. H3 :pacnpe,neJieHRfi Ha:ttn;EHO T yn:p =3,I raB H 0 =0, 5 raB, 

Ha J)HC. I npEBe,IJ;eHo pacnpe,IJ;eJieHI:e T H3M ,II;JIJl ynpyrmc H Heynpyrmc 

P(C3 H 8) - B3aHMO,IJ;eHcTmm. 0unH6Ka B BeJIE"tiHHe T H3M B OT,IJ;eJI:bHOM 

co6HTHR BH'tillCJI.fiJiac:o KaK {f!rpi(/' , r,IJ;e L\ Ti omH6Ka B ::meprmr 't!ac

TIDll:l, a OillH6Ka B cpe,IJ;HeM 3Ha't!eHWI T H3M ,IJ;Jm Bl:l,IJ;eJieHHOH rpynnl:l 

N - co6!lTIDi:, cocTa:wmeT A{rd,f<t(/ = . (~ !};:)_ .B co6!lTWlX c 

T H3M > To BemrtmHa {f T H3~V MeH:Dme, 't!eM B ynpyrmc B3aEMo

,IJ;eitcTJm.fiX ( 0, 28 H 0, 30raB COO~~BeTCTBeHHO) • 0,IJ;HaKO, OIUH6Ka, 

Bl:l,IJ;aBSeMrur reoMeT};lE't!eCKOH nporj)aMMOii ,IJ;Jm ynpyrmc C06HTHH; B 

I, 7 pa3a MeH:owe no.rryqeHHoii aKcnepHMeHTaJI.OHO. B ,IJ;aJIDHefuneM ,IJ;Jm 

C06HTH:ti C T H3M > To OllE6KE 6:TJI.YT TaiOKe COOTBeTCTBeHHO yBeJm-

KopJ)eKTHOe CJ)aBHeHHe BeJm·nm T R3M R "fo MOXteT 6HT:D C,IJ;eJiaHO 

TOr,IJ;a, KOr,IJ;a R3Mepemm IDJIIIyJI.OCOB BTOJ)H't!HIDC 6l:lCTJ)b1X 'IaCTIDJ; 1i1 nep-

" 
BH't!Hl:IX'' 't!aCTIDJ; ( B ,IJ;aHHOM CJiy't!a 9 - CT:pmnm:HrOBlilX R 6HCTJ)IDC 't!aCTEU 

R3 ynpyrHX B3aHMO,IJ;eHCTBR:tl) npO.BO,IJ;HJmC:D B O,n,IOH R TOR lite 06JiaCTH 

KaMeJ)l:l.llJ)OBeJ)Ka llOKa3aJia, 't!TO JJ)e,IJ;HHe KOOp~aTJ:l BeJ)llHH C06HTRH 

B KaMeJ)e ( J(, Y1 r ) ,II;JIJl r:pyunl:l C06HTRR C T R3M >To B npe,IJ;~

JiaX omR.~OK He OTJIR't!aiOTCJI OT X 1 V; 2 ,IJ;Jm Be ex oc,ff~~{' 

B Ta6.11llne I ,IJ;Jm n.( c3 H8 ) B3a.HMO,IJ;eHCTBRH c T R3M > To 

npe,IJ;cTaBJieHa BeJm"tiHHa T;h B 3a.BHCKMOCTH OT T H3M. B KaJK-

,II;OM B3anMo,IJ;eitcTBRH Haxo.ruuwc:o BeJm'tillHl:l T H3M E T;,~.,:: td_- T{P d), 
OllJ)e,IJ;eJIJieMaH HMITYJI:DCOM CTJ)HnnEHrOBOrO npOTOHa B ,IJ;aHHOM B3aHMO

,IJ;eHCTBHH H HaxO,IJ;EJiaC:D HX pa3HOCT:D. H3 Ta6JIRUU ~HO, ~TO He3aBH

CHMO OT 3Ha~eHRF.r (Tm3M - To1\ , CJ)e,II;H.f.T.ff BeJm'qlffia To OCTaeTC.ff B 

npe,IJ;eJiax OruHOOK llOCTOJIHHOH. 
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2) 11j];eHTH@!Ea.D;IDI IIOJIODTeJ.J:OHWC -fficTIDJ; 

~CIIOJ.J:03yeMc.fi COOTHOmeJmeM 

:R30TOimHBa,PHaHTHOCTR ,Il;JIH OII,Pe,D;HJieHM.fi II,POUeHTHOrO COCTaBa OHCT,Pl:DC 

IIOJIODTeJ.J:OHHX l!aCTHU • 113 3THX COOTHOilleHD CJie.n;yeT, liTO B 

+ 
pC - COOBTHRX ,D;OJIEHO OHTb CTOm>KO ze IT - Me30HOB, CKO~KO B 

It (!_. COOHT:R.f.lX II-- M630HOB R mmyJ.J:OCHHe crreKT.PH IDC ,D;OJDKHR COB

na.n;aTb • .Il.JrJI B3aJIMO,D;ellCTBE:il f :R rt- B II,POIIaHe 3TO paBeHCTBO, IIO-BR

,niDJIOMY, He ,Il;OJ.DlCHO CRJ!bHO HapymHTbC.H:. O,n;HaKO, KaK BO Be ex B3amJIO

,n;e:HcTBRHX! TaK H B COOHTH.f.lX B T E:3M ;> To, 3KCnepHMeHTa~HO IIOJIY• 

l!eHo, liTo J'((rr;J.?, >vf'(}rljj~ n P(rr}/~T~It-r:7/tJ _ .)l.Jm 

n ( Cs H 8) c 06HTID! c T :119M: ::; To, .JI, err J I flr =I Jl! :II P{ir JGt-o. 83. 

a ,n;JISI p ( c sH 
8

) co6:aTH:f1: ..A (Trt~ ~?r =0, ?~ n PC71~tJ =0 ,34. 

KaK BlJ,lUIO H3 3THX ,IJ;aHHHX
7

00JibllOMY l!HC~Me30HOB C .P = (0,8-2,5) 
+ 

faB/c npmmcRBa.eTCSI Macca II,POTOHa. 3amDiteHHe l!HCJia IT - Me30HOB 

oco6eHHO 0~~~03 H8 ) - COOHT~. 
CpaBHeHHe HMIIYJ.J:OCHHX cneKT.POB IT - Me30HOB n noJioxnTeJ.J:bHHX -qac

THU B f' H /t-- -nponaH COOHTJ!:.f.lX ,II;aJIO B03MOJKHOCTb OUeHHTb ,Il;OJIIO 

+ II - Me30H9B c_pe,l];l! IIOJIODTeJIIHIDC l!8CTHU C .P = (0,8-2,5) raB/c. 

B p( c
3 

H 
8

) - B3aHMo.n;e:HcTBMX aTa ,n;oJIH oocmM£u2.~/m - 53%, a B 

11- (Cslfa) - B3aHMo.n;e:HcTBl:18X -· 40%.ITpaBRJ!bHHH y-qeT aHe,PrOBH,D;eJie

HRff, np:wco.nRJI.tt·Wc.it: Ha IT+_ Me30Hb~ Bo BsaHMo.n;eiicTBHRX c T 113M> To, 

yBeJlltll!HBaeT B cpeJiHeM BeJml!HHJ" T 113M B p (Calla) C06HTH.fiX Ha 

(0,26±0,06) raB, a B Ji.-(0
3 

H ~) - C00HT11.f.lX Ha (0,16+0,04) raB. 

B p( ~ H
8

) - co6HTRHX c T H3M .> To npoBo,IJ;HJiacb ~eHT11~

RaUIDI IIOJIOXWTeJ!bHHX l!aCT:Hn' C p /> 0, 8 ThB/ C MeTO,D;OM C't!eTa l!HCJia 

6-aJieKT.PO:tiOB C E5' / j MaB , HS HX Tpexax /8/. CHa't!aJia aTa 

MeTO,IJ;HRa onpo6C~JiaCb Ha l13BeCTHHX l!aCTHUax - nepBH't!HHX II,POTOHax 

c Po :::: 4,2 ThB/c H .n;e:HTpOHax c Po =3,4; 4,6 :R 8,2 raB/c, a 

3aTeM 11CIIOJ.J:b30BaJiaCb ,1VLfi H,IJ;eH'l'E:<PRKainrR BTO,PH't!HI:DC 'tfaCT}IU.lh!CJIO 

6-aJieKT.POHOB Ha T,PeKaX OHCT.PHX l!aCTKU H3 B3aKMO,IJ;eHCTBHH C 

T H3M >To cpaBHE:BaJIOCb TalOlte C 't!E:CJIOM 6-aJieKT.POHOB Ha OHCT,PIDC 
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ITJ)<ITOHax X!3 ynpyrmc p(C3fl8) - BSaMMO,Il;eHCTIDI:fi, HaXO.n;.mi.tmCCJl B OOJiee 

OJin3KHX aKcnepXIMeHTaJI.OH.biX ycJiomurx: K H,Zl;eHTEqlmulpyeMHM 'tffiCTHuaM, 

't!eM Tpe:m nepBH'tffibl.X -qacTm:J;. 

PesyJI:bTaTH ESMepeHIDI noKasaHbl HE. pnc. 2. Hait.n;eHHoe cpe,1U!ee sHa't!eHJtie 

ITJIOTHOCTE 6-aJieKTJ)OHOB (.If.) ,11;JIJ1 ttaCTHD; C P / 2, 5 raB/ C COBITa.n;aeT 

C TeM; 't!TO ,11;0.1.0KHO OHT:b Ha TpeKa:>: ITJ)OTOHOB • .JlJm 't!aCT¥II4 C J) =(0 ,8-
+ 

2,5) raB/c tmCJIO II ~ Me30HOB COC:Ta.BEJIO (48±13)%, 't!TO 'C.o8n.rXjki:-tJi 

c npeJltHeii o:o;eHKofi,IIo;zytieHHID1 pe~IYJI:bTaT corJiacyeTCfl c .n;aHHbiMH paoo

TH /9/, r.n;e SJieKTJ)OHHOH MeTO,IUIKOH ITO,Il; yrJIOM 3, 5° B pA-B3amviO,Il;eH

CTBH.flX (r.n;e A .ff,D;J)a /3~' i_F.;e t e~~:· ' Ta) ITJ)Jtl Po=4,54 raB/c H3MeJ)J1-

mw:o BUX:O,Il;H BTOJ)E'tfHUX: 't!aCT:mJ; ( <7Ti) ? ; v( ) • B pBe- B3aiDJIO-

.n;efiCTBRRX, KOTOJ)He ITO Macce MHIIIt3Jm Hal100Jiee OJIJ43IW K pC-B3aEMO

.n;e:fiCTBE.fiM, ITDJ!YlieH61 OTHOUieim0 Bl:l:CO,Il;OB lm:OHOB, ITJ)OTOHOB, .n;efiTJ)OHOB 

1ti ~ep TJ)ETHJl ITJ)H pas~~ 

Po = 4,54 raB/c 

Po = 2,03 raB/c 

sHa:reHHJIX EMIIyJI:bcoB. 

J([Ti-+)j)l({p) =I P = (I-2) raB/c 

J\ l o J; vVtt'() =5o 

v1/( p) /iv(t{) =IOO 

Jv ('c/ Jj JV{f) =IOO 

P = (1,5-2;5) raB/o 

P = (2,5-4) raB/c 

P = 2 raB/c 

+ 
~cJio II - MesoHoB npH Bcex 3Ha't!eHKHX JtiMITyJI:bOOB 6oJII>me tmcJia 

II - MesoHoB, 

Ha J)EC.3 Har~o TIOKa3aHa HMITyJII>CHafl 3aBECHMOCT:O ~~epeH

IUiaJII>HWC ce't!eHH:fi pasJIHtmbl.X 't!acTE:o;, noJiy'ieHHwc B pa6oTe /8/. 

TaKHM o6pa30MJHa OCHOBaHJtiE cpaBHeHE:fi CTieKT,POB II- Me30HOB 

E TIOJIOXHTe~HUX 't!aCTKU BHOCJ1TC~ H3MeHeHHJ1 B H,Zl;eHTJtl~Ka:o;EID TIOJIOEE-

TeJII>HhlX 'tffiCTHD; H TeM CaMHM ITOITJ;aBIDI B pacnpe.n;eJieJme BeJm't!HH 
f 

T.HsM. (HasoBeM HOITpaBJieHHHe Be.m::"CU'CHH T 113M ).Ha pHc.4 ,JIJ!fi a(CaH
8
)-

u ~ I 
BsaE:Mo.n;e}WTB:H.vl npno,mrTcfl .n;Ba pc.cnpe.n;eJieHHJ1 - THsM H THsM. CTpeJIKa-
Nm yRasaHl:l me cpe.mme 3Ha't!eimSI.Y't!eT HesHa'ql:ITeJibHoro "tUicJia .n;ei1TPOHOJ 
cpe,1J;H 't!aOTm( 0 p=(I,5-2,5) raB/c: YMeH:DmaeT TR3M Ha 0 OI r~B rr ............ _. + ' 0:1 • .u.cut.t1.biL 
00 o6pa30BaHHID K - MeSOHOB B R~ep 

HUX B3aHMO,Il;eHcTBRax HeT. 
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3.) Ha6.1IIQlJ;aeTcsr ;m ~ 3 :H't!ecrora aqxj)eKT? 

B aTOM naparpawe pas~'t!HHMH cnoco6aMH B&ffcHReTcsr,Mo~o ;m 
I 

aKcnepHMeHTaJIOHoe pacnpe.n;eJieH:He T l1:3M ;> To o61isrCH:HT:O TOJIDKO omn6-

KaMn MsMepeH:H:ti? 

I 
Ha p:Hc. 5 npEBO.n;MTcsr pacnpe,a;eJieHEe T :HSM ,ItJI.fi p ( C3fls) co-

6HTn:ti B cpaBHeHEE C ynpyr:HMn B38J!MO,Il;e:tiCTBM.R:Ml'.t ,RMeiOI1.\EME MaKCE:MaJI:oHO 

BOSMO~He norpemHOCT:H.llpaBasr 't!acr:o pacnpe.n;eJieHRH ynpyrRX co6HT:H:ti 

( ee cpe.n;Hee sHa't!eH:He T~ ) HODM~poBaHa Ha 't!EcJio co6aT:H:ti c T111:sM 
I I > To.PasHocT:o Me~y cpe~ sHa't!eHHRMH To E T ESM ~eTcsr ME_, -

HE:MaJI:&HO:ti 11 Mo~eT TOJI:&Ko yBeJ!l1't!11T:&csr .n;o sHa't!eHESI T :HSM - To. 
I 

~ h/(CSH8) - cn6HTEH c T :HSM > To cpaBHeHEe~e.n;eTcsr c 
J/ Oo!.f!:)C~(.{{ {_ 

npaBOH 't!8CT:OIO pacnpe.n;eJieH11.ff CT,PElliTl1HrOBUX ll,POTOHOB. ~~-pa3HOCT~ 

cpe.n;HHX sHa't!eHE:ti c 

.II;m P( Cslia) 

CT8T:HCTE't!eCBRMitl Oill:H6KaM11, yBeJIH't!BHHUV«J1,7 pasa. 

-r . -i 
T Iti3M - To 
-1 -
T :H3M - To 

C06HTEH pa3EOCT:O OOCTaBJIReT: 

= (0,18±0,10) raB, 

= (0,48±0,08) raB, 

a .IVI.fi n,..( Csli8) - co6HTiti:ti aT]: sHa't!eHIDI TaKoBH; 

¥ 1nsM -· T~n- = (0,2+0,1) r~B 
-1 - -
T :H3M - To~ = (0,54T0,08) raB 

Omn6Ka B cpe.n;HeM sHa't!eH:HE T nsM .n;JISI co6aTEH c T ItiSM > To 

( "xBOCTa" pacnpe.n;eJieHRR:) Haxo.n;nJrac:o cnoco6oM "pasMRT:Hsr" aToro 

pacnpe.n;eJieHM TIYTeM posHrpHIIIa oum6oK L\ T li3M, , . Omn6Ka cpe.n;He· _, 
ro sHa't!eHM no.r.ryqeHa paBHOH 0 ,!~ raB , a BeJm't!MHa pasHOCTR T RSM -

To~ = (0,53±0,21) raB. 

Ha pnc. 6 np:HBO.n;RTcsr cyMMaJJHOe ~ p E n~ - nponaH co6HTH , 
pacnpe.n;eJieH:He T HSM. Mo~o npemroJio~T:&,'t!TO aTo pacnpe.n;eJieHne 



- 7-

COCTOHT H3 .D;Byx: (!) C 1VI8KCHMJ1MOM npH 3Ha't!eiUm '.fii3M~4,2 raB H 

(2)-o6wmoro cna.n;a ns-sa onm6oK naMepeHE:H, KOTO.JJHe B CYMMe o6pa-

3YJOT "nJie't!o" B o6JiaCTli T HSM = (3~,8-4,2) raB. 

KpE:Ba.A: (2) npaKTH't!eCRH COBII~~aeT C pacnpe,n;eJieHHeM ynpyrHX 

C06HTID1:, HOPMH.POBaHHI:lX Ha -cniCJIO C06HTHH C 'IllsM. /' To sa BH't!eTOM 
-a) 

co6HTliH no,n; K,PRBOH (I) ( T HSM = 3,53 raB; T ynp. =3 .. ,52 raB). 

'CIE:CJIO C06HTHH, BbiXO,ItffilUIOC sa MaKClU4aJI:&HO BOSMOJKHyiO norpemHOCT:b COC

TaBJmeT rv 4% OT BCeX HeynpyrHX BBal!MO,D;eHCTBIDl. 

BociiOJI:&SOBaBliiHC6 CTaTHCTli't!eOIWME: K,PliTe.PHRMB;OD;eHE:M,HOCHT JIH 

OTKJIOHeHE:e BeJIH'tJl:IHH T
1 
HSM ,D;JIR rpyJIDH C06HTliH (I), C;:rytmHHIDr xapaK

Te,P. KpE:Te,PliH "f.t' /IIJ/ ,n;aeT BOSMOXIIOCT:b cpaBJmT:b ,D;Be He&ltu.cm.me BH-

60,PRH liSMepeJid H OTBeTE:T:b Ha BOIIJ)OC, OTHOC.A:TC.H JIH ORE: K O.D;HOH li 

TOH Ee reHe,PaJI:&HOH COBOKYTIHOCTH ( npoBepKa HYJI:D-rHIIOTesa). Ma Ban

BHraeM HYJID- r.anoTesy H OTBepraeM ee Tor.na, Kor,n;a pesyJI:&TaT HaxO.D;HT-

C.A: Ha ImSKOW: Y.POBHe S.Ha-7UNOC!111tl..]J.:m p H }'V- nponaH C06HTEH Ha 

ypoBHe sHa't!liMOCTH 0, OI HYJID-rnnoTI3Sa OTBepraeTc.A: n npnHKMaeTc.A: aJID

TepHaTHBHa.A: rEIIOTesa. 

B Ta6JIEne 2 npHBe,n;eHbl cpe.D;HH 13 xaJ)aKTe.PHCTlum naneJieHHHX co-

6aTHH H, .D;JIR cpaBHeHH.H ,xapaKTepE:I)THRH BCeX HeynpyrmcpE 11 -IIpOIIaH 

BSaJIMO,D;eHCTBHH.113 Ta6.7IHD;U BH,D;HO, ·:rro BO BSaHMO.D;eHCTBRHX C T HSM '? fo 
cpe,D;Hee aHepron~eJieHE:e, npxro.D;Rm3ec.A: Ha IT - MesoHu B co6uTHH,6oJiee 

't!eM B ~ pasa npenamaeT aHepron~~eJieHHe,Ha6~aeMoe no ncex co6u

THRX 6es BH60pKE:. B OCHOBHOM STO :IpoHCXO.D;HT sa C't!eT yneJIK't!eHH.A: 
+ 

't!HcJia IT- MesoHoB • .ILmi E.D;eHTR(Pmui.P)BaHHlli IT-MesoHOB Hac5.mo.n;aeTc.H 

TaKaR Ee TeH,II;eHI.J,W!.Iti CeH't!aC H B ,D;.:lJI:bHeHmeM c5y;n;eM IIOJI:DSOBaT:bC.A: 

TepMHHOM SHeproB~eJieHE:e, 't!TO ,D;JI.H IT - MeSOHOB no CBOeH B6JIH't!RHe 

MaJIO OTJIH't!aeTC.A: OT HMIIyJI:&ca, II,PKXJ,n;ameroc.A: Ha BS8HMO~HCTBE:e 

(5-:H CTOJIOeu; TaOJIHD;H). 

Ha pmc.7 m 8 npe.n;cTaBJieHH HMITYJII>CHHe pacnpe,n;eJieHH.H noJIOERTeJI:b

HHX 'tfaCTHil C MaKCHMaJI:bHWJI HMIIYJIDCJM BO BSaEMO,D;eHCTBRHX C T liSM>To. 
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B STIDC cneKT,Pax Ha6JIIO,I(aeTC.fi ;{Be.mrqeHHe tm:CJia 'IaCTHU B o6-

JI8CTH HMIIy.7II>COB 6J.W3IWX K HMIIY.7II>CJ' ne,PBH'tliOH 'IaCTHUbl. 

OECYllOlEHME PE3Y.1Ib TATOB 

rJiaBHOH II,PH't!HHOH
1 

110 K.Oropci£ cLL(J:Jf,:e,--11jJ({Ilt.'f!X<JfCl/k' 3tefokitl.f!(tte 'iltJdi; :JiiiO 1-!'e -

npaBH.7II>HOe II,PHCBOeHHe MaCCH 6HCT,PWA ~aCTHUaM, KOTO,PHe 3aBe~OMO Ctm

TaiDTC.fi II,POTOHaMH. EcJIH rrpe~llOJIO.)KH'[':C, ~TO BO B3aHMO~eHCTB:ruiX ~aCTH

UH C p />i;sJ?JIIM.eiOT Macey ~eHTOHa, Tl~~eJIHtm:Ha T :H3M 6y.n;eT HaMHOro 

MeH:CWe (Hall,PJIIMe_p
1 

II.PH P = 4 ThB/c-,,/~==0,6 rsB)PesyJI:cT8TH :H,II;eHTH~-
KaiJ;HH ~acTHU c p > 2, 5 rsB/ c B CO()JIT:wiX c T H3M ? To, rrpoBe,IJ;eH

HOH MeTO,II;OM c~eTa ~cJia 6-sJieKT,POHOB, Clm,II;eTe.7II>CTBYIOT B llOJI:c3,!f: 

II,POTOHHOH ll.PH.PO,IJ;l:l STEX ~aCTHU. OTO corJiacyeTC.fi C ,n;aHHmJJJti _pa6o

Tl:l /9/. 

~ rrpaBHJI:cHoro ~eTa .vasJIH~Ioro _po~a rror_pemHocTeit .vacnpe,n;eJie

HHe T H3M / To ,II;JI.f! Heyrr_pyrmc B38HMO,IJ;eH@TBHH C,PaBHHBaJ.WC:C C rrpaBOH 

~acT:cro .vacnpe,n;eJieHEH T H3M ,n;JIH yiiJ)yrmc co6HTHH. 

Y CJIOBH.f! OT60 _pa yrr_pyrmc I1 Heynpyrmc COObtTHH O,IUlli8KOBbt ( c_pe,n;-

HHe KOO.P.IUiH8TJl C06:b1THH B KaMepe J'1 ,lf; ~ COBII~IOT, H G7WI10RE li3Me-

,PeHHH HMIIyJI:ccoB 'tffiCTHU He n_peBmanT I5%) o 

Yrrpyrue co6HTH.f! KMeroT MaKC~lJI:cHRe rrorpemHOCTH no cpaBHeHHIO 

C Heyrr,PyrHMH C06HTI1HMH,T.K. 

I) c_pe,IJ;HJIA: ow:H<5Ka L.\ TnsM 
1 
Bbi.IJ:HBaeMaJI reoMeTpH~ecKo:H rr_por_paMMo:t1: 

,ll;JI.f! yn_pyrmc C06HTHil; OOJI:ciiie, ~eM ,n;~m COOHTHH C T H3M > To; 

2) c_pe,!Ui yrr_pyrmc B3aJIIMO,n;e:t1:cTBHit OOJI:cllie C06HTHH C JIOltHmJJJti 

HMllYJI:cCaMH /3/.lfECJIO JIOXH:biX JIIMilyJihCOB ( ~"--' 2%) 38Bl!CHT OT HMIIyJI:cca 

't!aCTKU H pacTeT c ero yBeJIH~eHHeM • .1I.J.rJ:I co6HTHH c T H3M > To 

p nJ..4X =3,6 rsB/c no cpaBHemno c ~rrr_pyrmvm BsaMMo.n;e:ticTBHHMH, r,n;e 

p Yil.Po .=4,! rsB/c. 

C_pe,n;H yn_pyrmc B38JIIMO,D;eHCTBHH HaOJIIO,IJ;aiOTC.fi I1 KBa3Hyii,Pyr:He 006H
llitP 

THJI Ha CBJI3aHHIDC HYKJIOHax. T.o6. B _pacn_pe,n;eJieHl!H T'HSM · ytm-

TRBaeTC.fi 11 1)83M83Ka11
, o6ycJIOBJieHH8.fi ~pMH-HMIIYJI:cCOM HYRJIOHOB MmiieHH. 
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llp~MeHeHne cTaT~CT~~ecKHX KP~TepEeB noKasa~o.~To Ha ypoBHe sHa~-

MOCT~ 0,01 OT~~e COBOKYITHOCT~ COOHTEH C MaKCHMJMOM np~ T ~3M=4,2 raB/c 

OT OCTa~HHX COOHT~H He HOC~T C~~aHlicro xapaKTepa (p~c.6).llo-B~OMY, 

aT~ coObiT~.fi .fiBJIJIIOTC.fi pesyJrOTaTOM HeooL:~oro MexaH~3Ma R;JJ;epHHX Bsa~Mo.n;eH

CTB~M c Bgne~eH~eM .n;ono~Te~Hoti ~HET~~ecKOH aHeprn~ no cpaBHeH~ro c 

Ha~a~HOH,(~),np~po,n;a KOTOporo B HaCTO.flm66 BpeMH H6~3B6CTHa.Bo3MOEHO, 

a ToT MexarisM CB.fi3aH c nfOJltc£etat&.« ~eilaj?A'-olkJ( J)'H!rcbiitt~(~lic~pc B npou;ecce 
f) 

~epHoro B3a~o,n;eHCTB~.fi. B np~~ne, r: TaKOMY a~eKTY MOr~o Obi np~BeCT~ 

oopasoaaHne B nponecce B3a~O,JJ;6HCTB~ JI,n;epHoro WParMeHTa (~pa OT,JJ;a~) 

c aHoMaJibHO 6oJIDmoH aHeprneH eMs~. K r:o.FIBJieH~ co6biT~H c T > T0 np~Be~o ~3M 

obi ~ HecoxpaHeHne 6ap~oHHoro ~c~. O,n;r:aKo, cor~acHo coBpeMeHHHM npe,n;cTaB-

~e~,np~ paccMaTp~BaeMbiX aHeprru:rx BEl.PO.fiTHOCTI> TaKoro npou;ecca KpaHlie 

Ma~~exaHE3M nED .n;o~eH npoJI~TI>CR 11 coouTru:rx c OHCTP~ HeHTPOHaMH 

BITepe,n;, ~TO yB6~'tiH.T ~C~O TaKHX B3a~c~,n;eHCTB~ti no cpaBH6HEID C HaH.Il;eHHHM. 

YBe~~eH~e ~c~a COOHT~H .JlK3 ,JJ;O~O njl0~30HTH H sa c-creT OT6pomeHHHX co

ObiT~ti,r,n;e c~e,JJ;bi ~eroT ~1p) 15%,Y~eT HElHTpa~HHX ~acT~U H~ H6Bl1;D;~MbiX B 

KaMepe TmK6~hiX W.Pai'MeHTOB Hasa,n;, H600XO,JJ;HMbiX ,JJ;M KOMIT6HCarum OOJrOIDn npo

,JJ;O~HbiX HMITY~COB,TaiOKe np~Be.n;eT K Bm:pacTaHEro T~3M (np~cl}?r=0,2 raB/c, 

0 TH3M(U0)=250 lVlaB, a oT~3M (tv) = 20 MaB). 

B HaCTO.ffill66 BpervUI MHOr~e xapaKT6j}~CT~~ a,n;pOH-:-~epHblX ~ .FI,JJ;pO-.A:,n;ep

HhiX B3a~MO,JJ;6HCTB~H cpaBH~BaiDTC.fi C KaCJ~,JJ;H~ MO,JJ;e~.E~o. npOB6,1l;6HO 

cpaBH6H~e xapaKTep~CT~K IT--M630HOB B ~--C-cOOHT~.fiX C ,n;yOHeHCKOH KaCKa,n;HO:tl 
/Il/ ,mk:: 

MO,JJ;e~IO' • Cor~aot.Le- y~'1lllaeTC.fi, ec~'ffi,C-Bsa~o,n;eHCTB~H ~c~~T:b COOHTlUl 

c T ~3M:> To (eM. TaO~ey 3) .Jtls Tao~IJ;H B~O, "C!TO o~aro,n;ap.fi MexaHH3MY .ILK' 

B ~epHhiX ssa~o,n;eHCTB~mc oopasyroTC.fi Ir -MesoHu c ooJrOm~ ~MITy~ca~ ~ 
<> • 

~6Tmi(li6 no,n; Ma~HMH yr~a.MH Bnepe,n;,KOTO])He He O~CbiBaiDTC.fi KaCKa,Il;HO~ MO,n;em 

3AKJIIOttEI:lliE 

B Heyrrpyrn p H 1-t--nponaH B3al1MO,IJ;etiCTBH.fiX C P 0 =4,2 raB/c c 

OhiCTPHMH -cracT~u;a.MH Bnepe.n;,Ha6JIIQIJ;aroTc.fi co6uT~.fi c TH3M > To (nepBoHa

~~Ho ~acT~li;H c p / I raB/c C~Ta;mci> npoTOHa~). CpaBHeHHe p ~ 

/IV -nponaH B3a~o,n;eticTBHH ~ ~6HTHWRKlU:(IDI no~ODTe~HhiX "C!aCTHn, npoBe-

.n;eHHa.fi CTaT~CT~~eC~ME M6TO,n;a.rvm,,n;a~ B03MOXHOCT:b onpe,n;e~T:b npou;eHT

HhiH COCTaB OHCT.PHX llO~ODTe~I>HIDC 't:acT~U B COOHTIDIX c T ~SM > To 
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H TeM caMHM oo~ee npa~no naiiTn sna~enne T nsM.Pacnpe~e~enne T nsM 

cpaBHEBaJioc:o c pacnpe.n;e~eHneM T n::.M ,I.VlJl ynpyniX coOHTn:tfi ,BMeiOIIWX 

MaKcHMa~Hse norpemHocTn.Co6HTHR, Bblllie~ne sa npe.n;e~bl aTnx norp~

nocTeii COCTaBJI.HlOT rJ 4% OT Bcex He;ynpyrnx BSanMO,IJ;eHCTBHH H ,II;aiOT pac

npe.n;e~eHEe C MaKCHMa~HblM 3Ha~eHHHM T HSM, OTJm~IOII(IDvmC.R: Ha"'"'1 raB 

OT Ha~a~HOM SHeJ)!'lm (pnc.6, KJ)HBWI I) .ITpHMeHeHne CTaT:tlCTE:~ecrooc 

xpnTepHeB K axcnepHMeHTaJIOHOMY paonpe,n;e~emno T nsM ;n;aeT on;eHey, ~To 

Ha ypQB-:He SHatiHMOCTH 0,01, c~~J,fl~~~~l He JIBJimOTC.fi CJIY'ffiHH~ 
BHOpoooM, a npe.n;cTaB.1I.firDT cooo:tt He:3aBHCHMYIO BHOopey c T nsM =4,2 raB 

H cpe.n;He~~J)aTH~OH OillHOKO~ 0,5 raB. 0TJ.m~e OT Ha~a~HOH anepr.KH 

COCTa~eT (1+0,1) raB. 

ITo.ey-qemnlle SKCTieJ)E:MeHTaJIOHble ,na.HH:Jle II liiX o6pa60TKa roBO.P.fiT 0 TOM, 

~TO B 7J' 4% c~eB p tl lz.--np•)TiaH - BSaHMo~eHCTBH.it HaOJIIO,IJ;aeT-
" 

c.fi,no~BH;n;KMOMY,Heo6~biH MexaHEsM ~epHoro BsaHMo.n;eiicTBH.fi c B~e~e-

HIIeM .n;ono~HTe~HOH KHHeTH~ecKOH .3HeprHE: (~).O.n;HHM HS npo~eHHH 

fJSXaHR'ZMa JlK3 HM.f!eTc.fi na6JliO.n;enHe B co6biT:wrx: c T HSM / To B ;n;na 
I 

pasa 6o~mero aHepron~e~eHH.fi, rrpKXo.n;ameroc.fi na IT - MesOHH. 

HcKHID~eHE:e COObiTHH MexaHHSMa ~ ~s~C- BSaHMO~eHCTBHH y~aeT 

cor~acne aKcnepKMenTaJIOHHX xapaxTepncTHK IT-- Mesonon c pac~eTabiMH, 

no~eHHblMH no ;n;y6HeHCKO:tfi RaCKa,IJ;HOH MO,IJ;e~. 

C.n;e~aHHHe nnepBHe BHBO;n;H o Ha6~~eHKH MexaHEsMa ~epHHX nsaHMo

.n;e:tficTBH:tfi c o6pasoBaHHeM ~ono~TeJIOHO:tfi KHHeTH~ecKo:tfi aneprHH Tpe6yroT 

;n;a~neRlliero axcnepHMeHTaJIOHoro no.n;TBep~eHH.fi, 

ABTOJ)H 6araro.n;apSIT B.r .rp:munHa f.ltJ.I..Cpotpee~!f ,M.H.ITo;n;ropen;Koro, 

C.D.CHBO~ORAOBa,M.H.Co~OB:DeBa sa o6c~eHH.fi H K.PHTH~ecKHe saMe~

HHH,E.H.~a.n;H~KyiO ,T.KanapeKa,B.M.ITonony,r.IT.ToneeBy,A.ll.~annaKona 

sa cos;n;anne ~eHT CJ1MMB.J)HiiOC pesymTaToB p(Cslf8) n ci(csli8 ) ._co6HTH:it 

P .H.EeRMHpsaeBa Sa TIOMOI.Itb TI])H c:r;;·aBHeHE:H j:lesy~TaTOB C )Jl{M, a TaiOKe 

BblJ)aJKaiOT 6~aro~apHOCT:b KO~eKTHBJ', OOCJIYDBaiOIU8MY 2-x M6T];lOByro npo

naHOBYIO RaMepy, E: ~a()opaHTaM OT,ll;e~a sa no~~eHE:e E npOCMOT];l n~eHOR 
-5 24.02.87 )C£--f.«t:~q/-{/ u~ 



IIO,IUll1CM K PMCYEKAM 

PHc.I. Pacnpe~e~eHEe Be~~H T HSM ~~ p (CSH8) ca6uTnfi, B 

npe~no~ozemm, trTO no~ou'IeJI:&Hue traCTHIUI c P ;> I rsB/c -

IIJ)OTOHR. ilyHKTHJ)OM OOOSHa'GeHR ynpyrHe COORTIDI. 

&c.2. 3aBnc:HMocTI> MOTHOCTH i- a~eKTPOHOB c E;r> I MaB Ha TpeKaX 

il-MeSOHOB, IIJ)OTOHOB, ~eii:T,tOHOB OT HMnyJI:&ca 'tffiCTID.l; ( pac-

' 
IIO~eHHHe Ha nepBRtrHRX ~EHTJ)OHax, OTKJ)RTull KJ)y.EOK - ~C~O 

i -a~eKTJ)OHOB Ha nepBH't!E RX IIJ)OTOHax; saKJ)HTblf:i: K,tly.EOK "':' 

~C~O 0- a~eKTJ)OHOB Ha 'l'J)eKa.X ORCTJ)IDC 't18CTID.l; H3 ynpyrmc 

p(Csli8) - co6uTn:tt, KpecTnF: - cpe~Hee sHatreHEe 9l ,no~y-qeHHoe 

Ha TJ)eKaX ORCTJ)IDC 'tffiCTlUI; P-:3 H3ytraeMhiX COORTHfi. 

&c.3. Bmco~bi traCTH ( :/Tt-1 pi ci ) B pA - B3a:HMo~efiCTBR.RX no~ yr~OM 
3,5° npn Po = 4,54 rsB/c /9/. 

" &c.4. a) Pacrrpe~e~emne BeJm't1HH T H3M .II;M r& (IJsH8) - BSaRMo-

~e:ttcTBHfi B npe~rro~oxeHHH, trTo tracTnuu c p :~ I raB/c - npo

TOHbi - IlyHKTHJ)HaH ~H. 

Pacrrpe~e~eHHe BeJm~H T n~:M Mf!de :bitec.e)l((J(- 110~tb«6~K 6) ~eH
TnqmKaJJ;IDO ObiCTJ)blX TIO~ODTeJI:&HbiX 'tffiCTHIJ; - CII~OWHM J.IllliliH. 

&c.5. Pacnpe~e~eHne Be~trHH TBs~r .II;M p (CSH8) - B3aHMo~e:ttcTBnfi 

,:.;z-r;rJil-e .!l'JJf.OiJltJrt.t:St _::.:.Yt?_ccc~etc ;.. .. . . ObiCTJ:lb!X no~ouTeJI:&-

Hl:lx: traCTID.l; - CMOWHM Jtt.ffili£Jl; pacnpe~e~eHHe T H3M ~JI.ff ynpyrmc 

B3aHMo~eHCTBHfi - TiyHKTHp. 

&c. 6. CytVJMapHoe pacnpe,Jte~eHHe BOJm~H T nsM .II;M p n ~ -nponaH 

BS8HMO,IJ;eHCTmtit - CMOillHM I'iiCTOrpaMMa.KpHBbi6:: (I) H (2) -

. CMOTJ)H TeKCT 

PHc.?. l1MnyJI:&cHae pacnpe.ne~emre no~ouTeJI:&HIDC tracT:HIJ; c MaKCHMaJI:&

HblM IDA.IIYJll>COM B p ( Cslls) •• COObiTlffiX)~~~ T H3M ,> To. 

ilyiiKTHJ)HM - JmHHH.- traCTlll.I;bi k13 J) (C3H8 ) - B38HMO,IJ;efiCTBHfi 

c5es BbiOOJ)KH. 

' . 



&c. 8. l1Mny.7Il>cHoe :pacn:pe,n;eJieime noJIODTeJII>HblX lffiCTlUJ; c Pr~,ax mvmy.Jib

coM B ~(CSH8 ) - B3aHMo,n;encTBHHX c T R3M .> To. 
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Ta6JIHIJ;a I 

T H3M 0-t rv( JaRs) 
To;v raB <TzsM- To\ raB 

(3,2-3,4) 3,20±0,09 0,08±0,!2 
(41 c.{.) 

(3,4-3,75) 3,26.:t 0,09 0,33j:0,12 
(50 Cit.) 

'/3, 75 3,32+0,1 0,80+0,13 

(38 ~) 



Tao;mna 2. 

' 

Po = 4,'1 
~4t- Ji(Jrl P(rr) c;1 A . !~v/ raB/c - lif'e/Bs, ' 

T:HsM raB "" B3. 
L- II{;- /C:-

~ ~(C3H8) 3,3±0,08 3,58+0,05 O,Gl-r0,06 0,36±0,04 4,32±0,06 
/'\. (151 CJI) ' 

~ 
(1) 

~c3H8) 3,6±0,09 3,74+0,05 I, .[2+0 , :t : 0,83±0,06 4,28±0,06 ~ 

E-t 
(129 CJI) 

~ 
p(C3H8) 2,8±0,03 (,To O,.Z8±0,0I 0,16±0,01 LPo 

-o$ (1282 CJI) 

g~ ft,.(C3 lis ) 3,2±0,03 <To 0,59±0,02 0,39+0,02 ~Po 
fa~ -

(I026 CJI) 

a 

I 
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