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HacTOJD118Jt ~HccepTanwI nocBJD11eHa: I) aHWsy CJia6osneKTpoMar

HHTHHX pacna.ttOB nHOHOB H ItaOHOB 

!f{ [I<)-+ f + ~ +[, (I) 

J{(KJ-t+v,+r+t- c2> 
c TO"IRH spemm nOJIY11eHim HH4>0~ o CTJlYKTYPe .!l - H K -MesoHoB; 

2) aHSJ!Hsy Bonpoca () TOM, Kaime B!lBO,Il1l O B38.HMO~ettcTBHH M8JUJ.Y 

HeliTpHHO llOSBOJlRDT C~8Jla.TL BM8DIIH8CR: axcnepHMeHT8Jll>HH8 .namn,te. 

)tHccepTanwI COCTOHT HS BBe~emm, qeTSpeX rnaB, Sa.KJill'leHM H 

Tp8X IlpllJIOlll:eHHff. Eo.nLmSJI qaCT:b ll0CBJDll8Ha nepBOMY Bonpocy. B-ropott 

BOnpoc pacCJ110TpeH B qeTBeproft rnaBe. 

BecLMa HHTepecHHMH ,lUllI HS~emm CTJlYRTYPH EUqlOHOB npe~CTaBJlll

llTCR: TaKHe IlOJJYnenromm:e npozteCCH, KOTOpue o6yCJIOMeHH COBM8CTHHM 

IlpOJIBJJ8HH8M CJia6oro H aneRTpOMaI'HHTHOro B38llMO~elcTBHI, IlOCKon:&Ky 

HX M8.TpH1mHtl: aneMeHT (M.s.) OT ~yx EUqlOHHHX TOKOB (CJia6oro H 

sneKTpOMaI'HHTHoro) Jll!JUI8TC!i o6~eRTOM 6onee CJIOJICHllM, qeM M.3. CJia-

6wc w sneKTpOMarHHTHHX npozteccoB. Pacna,ttl,l (I) H (2) OilHCHB8.llTC!i 

npocreltmHM M.s. OT ~Byx TOKOB - nepexo~ Jl{K}-MesoH-Ba.KyyM, nos

TOJIY HX HCCJI8~0BaHH8 IlOSBOJifleT llOJJYIIHT:b HaH6onee ~CTYJ) HH4JopMS.ItlD) 

0 TaKHX 4JYH,It8M8HT8Jll>HHX o6~eKTax, Wilt 8,lij)OHHHe TOKH. EcTeCTBeHHo, 

qro npoztecCH (I) H (2) np~cTaBJlllllT 6o.nLmoft HHTepec .IUllI Teopm/I-8( 

Pacna,ttl,l (I) .H (2) B8Cl>M8. pe.WW H HS~eHH K HaCTO.fD!l8MY BpeMeHH 

He~ocTaTo~o. HMemCR: nzm1, orpaHneHHHe sKcnepBMeHTWHHe .xtaH

HH/9-I2/. Molll:Ho, 0,11,HaKO, Ha,newri.ca:, qro noCJie BCTYJIJI8HIDI B CTpOtt 

ycKOpHTenett THna "MesoHHWC qia6pHK" ~eTaJIJ,HOe HS~eHHe pacna,noB (I) 

H (2) Ha OllHT8 CT8H8T BilOJIHe BOSMOlllWM,noaroMy HX no~poOaoe reoperH

qecxoe paccMorpeHHe npe~craBnaerca axryan1,aw. 

B nepBott rnaBe ~ccepTaztHH .xtaH o6sop TeopeTH11ecrn H SKcnepH

MeHT8Jl:bHHX pa6oT, llOCBJD118HHHX pacna,ttaM (I) H (2). M.s. npozteCCOB 
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(2) MOllllO 38.IlllcaTI> B B~e cy:MMH JI:BYX 'lJieHoB: O,ltlm nponopnROHSJieH 
. r. ~'½rx1 :/4 m:J.1 

B.M11JIMTY.1te :h.(K) 6espa,n:imnHommx pacnB,ltoB ff(K)-!"'t, LW~r~J-!iJ=ai:'Mm/'(I-M1 

J/1 OnRCHBaeT BifYTpeHIIee TOpMOSHOe.J/13JIY11eHJ/le (IB), a .npyroz OTBe'IJB.eT 

CTpyKTYIJHOMY HSJIY'TleHim ( SJ) ) H xapa1tTep111syeTCJI ipopM~Topm.m (\P. 

qi.). Hs o6mzx TPe6oB8Hd rpa.m!eHTHOI J/1 JIOpeHIJ;-mmapKBHTHOCTefi CJie

-pyeT, ~TO M.3. MOZeT 6HTI> npe,ItCTaBJleH B ~el): 

<f /S/i) = e'Gi'fz'/.;;t: ~:),. 6(9-k ca) I;.[,,,, il(p)(l-1', )[:;)~~ -

-:&~)~Ju(-p,) + ~1[d~) Qi~~1 (K~~ -(Qx)K£)-ar,t,ai)E"-'frr~O,, + C3) 

:B(K';(f)(q_~ -(<lK)s;,) +c(~Q')({tK,-K1 /Z1) + ;1h(.r,t1Y?(K~ -(ox)K«j~}. 
3.ItecI> 9 ,P,Pt ,p,,p3 - 4-liMIIYJU,CH .1l{K)) ''i) 1+, t'+, r-, COOTBeTCTBeHHo; 

M,me,m - MaCCH Sl(K), ! J/1 t' ; '1<.=pa,.+p-3) Q=f+fJi, ~=ii.(A)(;_-tl{-f¼), 

t_, =i(p)OJ,(f•(s)U(-p,) ;a),c Rh - qi.qi., saBHCHml!e oT mmapza.HTOB 

l<..t H Q'- • np~eM \P.qi. a o6yCJIOBJieH BKJra.nOM BeRTOpHoro. TOEa, 

d /, ) t. 1-F,dK2 
a OCTaJil>HHe - BRJia;D;OM aRCJ/18Jll>HOrO TOita; r'K- = /1 Kt. ' 
~ (K.'-)=F,Jx~ri=-M}- sJieKTpoMarHHTHHii qi.ip. peaJII,Horo MesoHa. TOJU,xo 

npM Ta.Kott sanRcH M.s. (3) qi.ip. a , g , C H h He HMeJOT Ji(K}-r.iesoH

Horo noJIJOCa npH d=-Mt. /B/. !IpH K"=<O BHJ)SZeHHe (3) om1c11:aaeT 

aMIIJIHTY.IlY npon;eccoB (I), noaTOMY a. , g , C H ft. He .ItOJIXHli HMeTI> no

JJDCa 111 npH K.l.=0 • Ee.mt m4eeT MeCTO T-mrnapJ/laHTHOCTI>, TO qi.qi., 

BXO,1I,IIIIUie B (3), neuteCTBeHHH. B!ipazeHJ/le ,ItJifl aMIIJIHTY.tO'i npon;eccoB (I) 
• .t 

MO%8T 6HTI> no.ny-qeHO :e:s (3). eCJIH B noCJie,ItHeM nOJioD'l'J, K = 0 • 

C,IteJiaTI> sa.Meay HOpw!pOBOtmoro :MHOlltHTeJlf.[ K }1. c"' -l;.{(K)- 4-Beit

TOp llOJ:tl!JlHSan;HH peaJU,Horo ipoTOHa. IIo.nyqeHHHtt M.3. xapaRTepzsyeTCH 

.ItBYWi lpe\P•, 3aBRCSllltl'Dffl OT mmapKaHTa Qt., ItOTOp!,18 .M!,I 6y,1teM o6os

H8'1JB.Tl> a'(Q') H 81(rt) . CyntecTnyeT 6O.m,moe 'lfflCJIO pa6oT, nocBH-

I) EcJm M.a. (3) OIIJIICHBaeT npon;ecCH C Toz,necTBeHHHMR 'UlCTHD;a.MJ/1 
[a. t' . TO ero Heo6XO.t(HMO aHTHCHMM8TPH30BaTI,, -
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memmx Haxox.neHim w.qi. npon;eccon (I) H (2} B paMKaX pa3JlH11HHx 

MO,IteJ.Ie2. 

B CJiy11ae !ii -pacnB,ltoB Hs-sa MaJIOCTH sHeproBH,IteJiemm ecTecTBeH

HO npe,ltnOJIOJmTJ,, "iTO \P•\P• CJia60 3aBHCHT OT ,(l H Q'-, H O6HtJHO 3TOit 

Saml:CHMOCTLD npeHe6peram. Tor.na .9f, -pacna,ll11 (I) OnHCHBamCR: JJ.HYWI 

napaMeTPaMJ.I: a.:.,=~(o,o) B ~ = l.,_(o,o) , a sr. -pacna.u,i (2) - IlflTI>.ID: a,., 

~. eJl , h3i H d"' = j M;<r;/>· 
I'mloTesa C V C nosnOJJJleT cBJJsaTJ, napa.MeTP ~ c aMIIJIJ.ITY.ItOi1 

~ pacna,tta Sl"-tf II/ [wr-r, =d/·x M1/~r]. B Hamme O6O3Ha~eHR-

SIX 8Ta CBltSI> HMeeT B~ G.
1 

= ~ M:;r.~/F,.,_, r.ne f;. = /31. /fi C0$0 , 

a 0 - yroJI Ka6H66o. 

MO.ItYJII, napaMeTP8 a~ CBB:3aH C B8p0RTHOCTJ,.1D pacnB,ltaI~f/cooT

HOmeHHeM 

/a3i/ = M!H. (.il,•-rr <i.{&/ :llffs = 0.02 7 (4) 

(,mCJieHHoe :ma~eHHe OTBe~eT g_;.. =□,84'I0-16cex). HsBJie~eHHe HS 

axcnepHMeHTOB no HcCJie,1toBaJm.1D pacnB,ltoB (I} H (2) napaMeTpa a7l. 
nosBOJIKT, CJie,ItOBaTeJIJ,HO, npoBepHTI, COOTHOWeHHe (4). Talt8Jl npoBepxa 

C V C npe,ItCTaBJJJi8T 6OJU,mO! HHTepec Hs-sa npHCYTCTBHJl 3JI8KTPOM8.l'mtT

HOro llOfIH/7 /. B pa6oTel 4/ a[R; BH11HCJI8H B npe,ltnOJIOZeHHM j> -.D;OWIHaHT

HOCTH B 683BH1DIT8TeJII,HOM ,ItHCnepCHOHHOM COOTHOW8HHJ/I (BlC) no nepe-• 

MeHHo! Q'- • Hai1,IteHHoe SHa"ieHHe ~=□, 036 ,ItOBOJII,HO 6JIHSKO It ( 4). 

IIpe,ItllOJIOZeHJ/le O c.na6ott 3aBHCBMOCTH (P.qi. OT Kl. R cf B 5l -pacna.nax 

llO3BOJJJieT llOJJY11HTI, plt,It HJ/13It03HepreTH'leCRKX TeopeM ,nJIII napa.MeTpOB. 

B pa6oTef 6/ IlOIta38.HO, ~TO ~z.O • IlpHBJieKaH ,ItOilOJIHHl'eJILHO l'IDIOTesy 

PCAC B aJire6py TOROB, Momo noxasaTI>, ~c/2 , 61 
C ::: 2d. - j_ /12. <r;•> (5) 

:Jl. ~-3 .fl "' • 

C llOMOll!1>.ID TeXIUIKK Mlll'KBX IIJ/IOHOB ,nJIII ' B pa6oT/
2/ HruuteHO SHa-
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,reHne . .i · '·; ' 

" Mx t>,r. = 
2

M'- = 0.016 
'J 

(6) 

. AKc11am,:ime na~e-rps $ .:.pacna,noB MoryT 61JTL B1J1D1CJ1eHH B paMKaX 

TeXHHRll xecTRHX mtoHoi/I3/ H Bspaitemz ,repes e~cTBemmff napaMeTP 

·5;i· {f+S-,. - a.M.M. A1 --Me30Haf. {)rpamm!MCSl npHBe,IteHlleM pesyJII,T8TOB 

,I!,Jll! g!ll H C.1t , nocKOJU,KY, Ka.It llORa.38.mi° pac,rem, pacna.ns (2) He

ttYBCTBllTeJil>HH K BKJI8,l{aM q,.q>. d H h.. 

4 = - ~JMMi,. = o. a2·10-'-, ½£ :::J. (3-t..i) = 5.8 ·fa~~ C7) 
'.I '.I 

('l:JllCJiemme sHa'l:JeHIDI OTBe"lia.vr 6_; =-I/2). HHTepecHo oTMeTHTl>, 'lTO K 

B!Ipalltemm (7) Wifl 'IIpllBO,u;HT Ta.KJlte JJ.C c O,ItHHM B!I'lllTB.HlleM B npe,It

llOJIOJtemm: A, -.ztoMIDiaHTHOCTH, TOr.zta Ka.K. EJJ.C npllBO.ItllT K pesym,TaTY, 

OTJIH'l3DneMy-CSI no B8JlR1llme ll 3Haeyl 4/ • ECJm npzwrr1, cnpaBe.ItJD:'[BOCTl, 

C vc, TO ,~1 H8,l{O CtmTaTJ, K3BeCTH1JM H :ror)ta pacn~II (I) MOXHO 

o~caTl> na~eTpaMH $= 5i<Jll{k "fir1)11 tJt = B:x /ax , a pacll8,l{II (2) -
. /9/ 

S > Ox > f 31 = C3t /afi. • B 8KCllepHMeHTe' J[)LH J'x 6WIO Ha.ll,zteHO ,ItBa 

pemeHIDI ( '!3(. =0,30 H -2,0 np11.9;~=0,84°IO-I6ceK) Hs-sa 1038,IU)aTHtmoff 

38.BRCHMOCTll llepOJITHOCTll OT r .% • · 

.lJ.nlI Hax_oZ,Itemm BeKTOpHoro qi.qi. B K -pacna.ztax (2) 061J11Ho 

HcnoJII,sym npe.ztnoJioxeHlle.o K~.ztoMKHB.HTHOCTH, ocHOBHBMCl> Ha TOM, 

'lTO oHa xopomo ormcsBaeT q,.q>. K13 -pacna,noB~ B .TaKOM CJIY1ia/
5,B/ 

I. .ti - M;1-1; <}K"9x*K[ a~ ,a 1 - F. 1 .i '-)" ~ .. K1) ca> 
IC \ffK• +{) ('M., · 

AKc11BJil>H1Ie q>.qi. MOryT 61:lTl> aall.Ite:im ,c noMoun,D TeXlOOUi xecTlOOC RaO:-
Ho"Ji5/. IlpH npe,ItCTaBJiemm 8.MIIJIKTY.llll B B~e (3) ,IJ,JUi ~-<I>· nOJIY'IB.DT

c;s/8/ cyllteCTBeHHO 60Jiee KOMllaKTHHe BHpalleHHR:, -qeM Hall.ztemme B ~-

60T/5/: , . . (9) 
cvM"'-M.t .t • . .,,1. {. M1.i1. A } . g_ '(tQt _ -0Kn11. K. , • _ rlK 'J':',C u + Cx{K!o) 

~' )F}M.''(M,.+~)(M.'-4 ,cK{K,()~-,1.1 .. K'- F.1t•t(tl-tl/) 1 Art)=~. 
KK,,_J KA J' KKA~ 
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B qx>pMYJiax (8) H (9) I/Kl'., (}KA H <Jx•q - ItOHCTaHTII pacna,noB 

K*---tv, ,J<,.-t~ li K*- K { , COOTBeTCTBeHHO ; ~ = JI( /II sillB , 

1 +S'K - a.M.M. KA (I260) -MesoHa, a /J. = M~/11J,-t-S'x • IIocKOJil>-

y;y K1 M. Qt cpa.mmMl:l c RB8.lij)8.T&m Ma.CC M/ II /1/(: , TO npe~oJI011te

HHe O CJia6o.a 3aBRCHMOCTH qi.cp. OT /(I. li {;t • CnpaBe,n.mrnoe ]J)IJI 

Jr -pacna,noB, B ,llaHHOM CJIY1iae HenpliMeHHMO • .1IJifr q>eHOMeHOJIOrR-qec

ItOro OllllCam!JI K -pacna,noB (I) no aaaJiornH c KtJ -pacna.ztru.m Mli 

6y,IteM RCllOJIJ,SOBaTJ, CJie.llYDJtee qeTHpexnapaMeTpmecKoe npe,ItCTaBJie

HH/71: 
-

af{(t) =a,Jt-tt; 
11
°:) , Bf (ti)= 4(1-~: %:- ) . (IO) 

/( /( 

HecMOTJlll Ha To, "IITO K -pacn8,l{II (2) He-qyBcTBHTeJIJ,H!I K q>.q>. d M. h. 
lI aqq,eitTliBHO OllllCIIBa.m'CJI TpeMli qi.q,., HCnOJIL30BaHRe npe,llCTaBJieHM, 

8HaJIOrZ"11Horo (IO), KaliteTCSl Hepa.sywruM, T.K. Tpe6yeT BBe,IteHM .neBR-

TK na~eTpoB. IIoaTOMY MS Cly,lleM HCllOJU,30BaTL CJie.zr,yDitlle "no.nyq>eHOMe

HOJIOrKtieciwe" BHpaJteHKII JI,1IiI qi.qi.ISi: 

~(~ Q') =~[(t+MK: )(!+Ma: )ft, 
'.I I("' 

(II) 

[( 
K~ )( - 0 i u-1 

g/( {K', ti) = 8/( J -1, M: I+ M/ /J , 
:f KA . 

c,crx:a1 ==cx[(t + ~: )(1-1, .<?: )F: 

(I2) 

(I3) 
· 1"'.f J•tKA 

06a npe,ItCTaBJiemm y-qHTHBaDT 3aBHCBMOCTJ, OT Kl. H Q"'- • IIpe.ncTaBJie.:. 

mte (II)~(I3) npl!"MeirnMo JIHml> B Tott CTeneHH, B KOTopoA cnpru3eNI:HBo 

npe,Itno~ozeHM.e o ,ItOMKHaHTHOCTli 6JIRll[W\lllllX pesoHaHCOB. 0TMeTHM, 'lTO 

qx>pMy-Jia·(9) ,ItJlll qi.qi. C He coBna,naeT c (I3). Pac-qeTH noitasa.im , 

O,llHaKO, 'ITO paSJilAl!e .ItBY"X ifx>PMYJI npaRTR"lieCKH He CRB.SlrnaeTCJ! Ha 

Ha~eMWC BeposiTHOCTJIX (OTJIKtme MeHee 3%). IIoaTOMY TpexnapaMeT

pneCKOe orm:crura:e K·-pacna.noB (2) c noMOI!ll>D ifx>PMY~ (II)-(I3) ae 
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IlpOTl!IBOpetJHT MO.IteJIH, HCnOJIJ,SYDiteil: Te:xmnty zecTimX Ka.OHOB. IJapa

MeTpHSartmI (II)-(I3) npe.ztCTaB.1IJ'IeTCS paSYMHOtt' R e11te no 1J.BYM npR11l'I

HaM: I) eCJIH ,ItOMRH8.HTHOCTE, 6.7ll'ImlllIOC pesOHa.HCOB l!IM8eT MeCTO, TO 

SaBHCZMOCTE, OT Kt l!I Qt onpe,nwmeTCS TOJII,KO MaCC&m 8THX peso

H8.HCOB; 2) CYllleCTiiyeT 60JIJ,WaJI Heonpe,ne.neHHOCTl, B TeopeTRll8CKOM 

Ilpe,ItCKB.Sa.HRH SHatieHmi Gx , gx R CK , n08TOMy- HX y,no6HO CtmTaTb 

CB060'AH!lMH napaMeTpaMH R RSBJieKaTl, Henocpe,nCTBeHHO RS OilHTa, tITO 

noSBOJlHT npoBepRTl, npe.ncrta:iaHim: MO,IteJieit. .llnR: tIRCJieHHHX on;eHOK 6y

,neM HCnOJll,SOBaTl, CJie.nyDitHe sHatieHHSI napaMeTpOB: np:e: ;/x• =0,I5 ~

H <jK•K( =I TaB-I 

a"- = o. 35; CI4) 

np:e: 01( =-I/2 RS (9) CJie.u,yeT 

. 4 =aQ.0'18, CK.""' 0.62; (!5) 

np:e: nom10:l! K* - H KA -.It0Ml1IH8.HTHOCTH 

A;=== 11:/M;.=o.31) A:= M//M~ =O. IS. (IS) 

B rmrne 2 BWICHJieTCJI BOilpOC O TOM, Ka.ItYJ) RHql()pManHIJ O napa-
. A 

MeTpax a , g , Av H A MOlmO noJzytIRTEi, HSYtiaJI pacna,Itl,l (I) Ha OIIH-

T/7/. C 8TOii D;eJll,D BH'IHCJieHli R npoa.HaJmSRpOBaHH 8HepreTRlleCIOfe 

cneKTpH JienTOHOB H f -ItBaHTOB np:e: YCJIOBHR, liTO yrOJI 0 MeJr,lly 

t l!I d 60Jll,llle HeKOTOporo 0
0 

• Ilpl!I BHtIRCJieHRH CD8K?pOB MH 

orpaHRllHBaJIHCEi 'l.11eHaMH, JIRHeiiHHMH no Av :e: A A • HopMRpoBa.HHHii 

Ha nOJIHYI) Bepo.liTHOCTl, cneKTp no aHeprHR JI8llTOHa Ilp8,ItCTaBJ18H B 

BH,Ite -J 
dR./d1 = F;,, - a F;_AIT + (a+8YF;,~•> + (a-gYFi' + F;.r, • . (I?) 

3.ztec1, r;a , · r;NT , F/:' - <pyHKJ.tl!IH OT j = -2&t,)/M2, Olll!ICHBa.Dl!He 

BKJia.It B cneKTp, o6yCJioBJieHHHft COOTBeTCTB8HHO 'KB8,lijl8.TOM aMIJJil!ITY.Itll 
-,I 

IB, RHTeppepeHD;l!leii aMllJil!ITy.D; IB K S.D H KB8,11,paTOM .SD ; F w -

tiaCTEi S.D -BKJia.Ita, JIRHeil:HaJI no }t H A A • .AHa.norJiIT.IHo npe.ncTaBJieH 
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cneKTp no 8H8PI'mi qlOTOHa X-"-2(qx)/ftt.. COOTBeTCTBYJlltRe BKJia,Itli 

o6osHatieHH tiepes P:r..a , Pwr H T.,n. IIpHBe,neM pesyJIJ,TaTH B1,1noJIHeH-

Horo a.Hamrsa .ItJili Tpex paCCMOTpeHHllX pacnB,ItoB2>. 
B JienTOHHl,Jfl: cneKTp ,ItJili pacna,ga sr--e Ve){ cymeCTBeHHl,IH BKJI8,It 

c:" F.("') . 
.nam JmlllI, 'za·l!I SP. Baimoii oco6eHHOCTl,D cneKTpa JlllJil!eTCR: TO, 

F. <•> r<-) 
tITO S,l> H rs.r, nepeceKaDTc.a:. OTO OSHaqaeT, tITO MOlltHO onpe,IteJIHTE, 

( a1 + 6x Y- H (0:11. - BxY • IIpH 8TOM .ItJili / Gx / H /l / MOJICHO HaitTH .ItBa 

pememm ( /a:;i/~ /~/) H npoBepHTEi (,ItBysHatIHo) npe,nc1tas1,1ooeMoe 

CV C cooTHomeHHe (4). TaitaJI npoBepxa CV C OJiaro,llapn npHcyrcrBHD 

8JieKTpOMarHHTHOro nOJIII npe,ItCTaB.1IJ'I8TC8 BeCEiMa HHTepecHoii. 

ECJIH ,ItJili fa,./ Ilpmtl!Tl, SHatieHHe (4) H HCCJie,ItoBaTEi SaBHCHMOCTI, 

cneKTpa OT t.1£ , TO OKaSHBaeTca, tITO cneKTp Bec:&Ma. tJYBC;BRTeJieH 

K O!!! : oTo nosBOJil!eT o,ItHosHatIHo onpe.zteJIHTEi napaMeTp '(:P. • l3ai!mo 

OTMeTHTEi, tITO TaitaJI BOSMOlmOCTl, HMeeTCS B IIIRpOKOli 06JiaCTH yrJIOB.0: 

si/4 .(, 0 ~ .3.1l./4 • cfyHKD;RB ¢.s.~±) HMeDT cymecTBeHHO OTJIHtIHOe n~ 

Be,IteHHe: OHH HRr,Ite He nepeceKaMca:.Tax :lite rum H B CJiytiae JienTOHHOrO 
-A 

cnexTpa,BKJia,Itli ~ H ef>s:, npeHe6peDMo MaJil,J. CJie,noBaTe.zn,Ho, 

l!ISYtiaJI paCll8,It Jr-+ e I{ d , HeJII,SH onpe,IteJIHTl, napaMeTpl,I ,..\_ H SHaKH 

Q:Jt.Htx • 

B CJiytiae pacna.na K - e '-'e t. giyHimmI, BXOWllltHe B BHpallteHHR: 

(~?),o6Hapymm8.IIT BeCl,Ma pa8J!HqHOe noBe~eHHe B WRpOKHX 06JiaCTHX 

HSMeHeHim: X l!I !f • IloaTOMY Ilpl!I HSMepeHHR BO BCeM q>aSOBOM 06:&eMe_ 

cymecTeyeT BOSMOltHOCTl, llOJzytIRTEi HHql()pmnill) 060 BCeX napaMeTpax. 

Hs-sa MaJIOCTH RHTeppepeHD;l!IOHHl,IX tIJieHOB HSMepeHHe JienTOHHHX H qlOTOH

HWC cneKTpOB He nOSBOJIHT O,ItHOsHatIHo onpe,IteJIHTl, napaM8Tpli • IIpH . 

2>rrpoI.tecc .!C-~,,111J,.Y He paccMa.TpHBaJica, T.K. OH He npe.ncTaB
meT RHTepeca C TOtIKH speHHSI HSYtJeHHR: CTpyltTypHOrO·HSJiylleHHSI /!4/.· 
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). 

!pl!RCHpOBalIHOM aK 3> cne1tTpB 06HapyuBam' 60JII,myJ>. ,zyllCTBJH'eJll,HOCTl> 

1t napaMeTpaM o'1<. :e: .i\.K , T.e. npH aH8JDlse pacna.na K-el.f.(Hen

ss npeHe6peraT1> 3aBHCHMOCTl>D qi.qi. OT Qt. • 

lfaMepemm B 111Hpo~ 06.nacTJDC RSMeHemm :r. H y saTpY.ItHeBH 

Hs-sa q,osa OT Ke3 -pacna,na, OT 1t0Toporo, B npmmmxe, MOJWo lit86a

BHTl>CJI, ec.,m .n:ocTaT01lliO TO'IBO RSM8p!JT1>X,t1t8.B 06.naCTR, CB060.n;HOI 

OT q>OHa (j~ 0,92),,n:OMlm:HpyllT ¢s;'B 1:; , ll08T0Mf B Heil MOE

HO llOJij"mTl> Jmllll, OrpaHH11eHHyll HHq>OpMa.Wll) Q napaMeTpaX • 

IlOJIHM Bepaa:THOCTI, pacna,na onpe,n:eJllieTCJI, B OCHOBHOM, BRJia,nOM 
· VA y SD ,KoropHt! npH :l ,~ =0 H 0.,_ =0 cocraBnaer BeJ1H11HHy nopa~Ka 

5• I0-5WK , :r.e. npeBHmae:r Bepoa:rHocn pacn~a K ➔e\lt.• 
B 0TJDJ1me OT npe.n;s.Izyll!ero CJiy1U1H, B cneKTpH pacnw K 7,µ, 11,( · 

✓ > 

.n:am cyIIte~TBemndl BRJia,n: RHTeppepe:enHOHIWe 'UleHH, 'ITO ll03BOJIHT on-

pe,n:eJIHTJ, SHB.Iffl napaMeTpOB . a~ l![ t,. • Hs-sa ,Il;OMHHHpOBaHM BKJia,na 

IB cneKTpH CJia6o ,zyllCTBHTE!Jll,Hl,I 1t DapaMeTpaM ;\.( •. IlpH SHepI'HJI[ 

q>OTOHa, 60Jii.mel I MsB ,nOJlHaJI Bepaa:THOCTl> ~cna,na paBHa I,o•ro-2Wic• 

B He.n;aBHeM 81tcnepllMeHTefII/ 6wia. BnepBNe HSMepesa BepOJ!THOCTl> pac

na.n:a K+-Ji♦~y. B onpe.n:e.neHHol rumeMBT1!11ec1toil 06.nacTH 6wro HaibteHo 

sHa'lleHHe (I,B±I,I)•I0-41¼. Ycpe.n:aeHHoe no a1tcnepBMeHTSJII,Hol aq,
qieRTHBHOCTH perxcTpaitHH COOTB8TCTByDlt8e TeopeTH"l8CROe SHa'llemte 

paBHO I, o· ro-4 \¼( • J3K.na.n B 8TOI 06.naCTK oCSyCJIOBJieH rJiaBHHM o6pa-

80M IB, ll08TOMY Ha BeJIB1UIHY al( MOJmO no.ny,m:Tl> JllillII, 0'118Hl> rpy(Sse 

orprur:e:tremm -9 <aK < 3, 5, ec.,m C'llltTaT1> .ix =O. PesyJII,TaTH · :reope

T.1Aec1toro aH8JDlsa aToro pacna,n:a, mmo.memme B HaCTrumtel pa6oTe, 

HCnOJI1,so:eami:cL npz o6pa6oTRe a1tcnepHMeHTa/II/. 

3>Ec.n:s: µpH a.HaJmse sxcnepll!MeHTa/!2/ C1llt'r8.Tl> ~ =O, To .IUIII a,c. 
MOZHO Ha!TH: /aJ=0,45!:fJ,IO. 3TOT SRClleJ>lD(eHT, O.n;HaKO, H8,zyllCTBJITe
JleH R /a,c -6,. l , '11'.TO npno.n:z:r K 60Jil>mott Heonpe.n:e.neHHOCTH B onpe
.n:e.nemm· (K • 
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C n8Jll,D llOJIY'llemm .n:onOJIHKTeJII,HOI HHq>OpMB.ItHH O CTJ>YltTYJ)HOI 

'11'.aCTH awIJm-ry.n:H K-f "er -pacna,noB M!,I BH'IIHCJIBJm noJmpHsanm, Jien

TOHOB H HCCJie,n:o:ea,m Bonpoc O ee ,zyllCTBJH'eJII,HOCTH K napaMeTpaM. 

B r.naBe 3 BH'll'.HCJieHH .n:ziMepe:enHSJII,Hl:le d.W , noJllll,le H HHTer

pam,m1e4> Bepaa:THOCTK mecu pacna,noB (2). llHCJiemme pac11em BH

no.mm.mtc1> nyTeM ycpe.n;HeHHH wpimemm dw (oHo npne,n:eHo B Ilp1tno

zeHD A) MeTo,n:0111 MoHTe-Kap.:n:o (MMK), .IUIII 11ero Han:e:CaHa cneitHBJII,HaH 

np0rpaMMa (ee WII'OpHTM OIIllcaH B IlpKnO:Eemm B), 06ecne11HBalJll8JI BOS

MOZHOCTl> 6HcTpOro mmtCJl8Hlm Ha 31N. 

OrsomeHHe IL Beposm1ocTH nponeccoB (2) K nOJIHo! BepoHTHOCTH 

~(K) -pacna,noB W:11,~J npe,n:cTaBHM B B:ir,n:e :: 

/{tr(K) == V/{'}({K)- !Vt f'+t'J/4.«jIBf.A2+A+B2+Bf.A •Bf.c2+C+A •C+B•C • (IS) 

aztec1> A·c, sanpHMep, - II<>JlHHI BKJia.It (Blt1lD118J'{ Bx.ira.D; o6Memna:: .n:zar
paMM5) .IUIII nponeccoB c ls!' ) B Ii· HHTepq,epe:enHH Tex 11acTeil ~

Ty,n:H, KOTOJl,le co,n:ep,m.T qi.qi. a H C ; A - BKJIB.It B It. HHTeppepeH

nHH aMIJJililTY,11,H, co.n:epzalllel qi.~. a,c 8MIIJD!Ty,IJ;OI IB H T.,n:. Ilpe,n:CTaB

JleHHe BepOS:THOCTH nponeocoB (2) B BH,Ite (!8) B8Cl>Ma y.n:o6HO, T.R. 

llOSBOJllleT ~e.mrrrl> BKJIB,ll;ll rum.ztoro H3 qi.qi. (B llupaxemm(IB) OIIYllle

HH BKJia.ItH secyIItecnemmx qi.qi. h z d ). B Ta6Jll'lne npune.n:eBH sHa

-qemm BKJIB,ItOB B noJIHyD B8paa:THOCTI, Bcex tIJ.IeHOB q>OpMy-JILt (!8). Be
POIITHOCTl> pacna,n:a Jf-evee~- BH1mCJieHa A1III sHa'llem napaMeTpOB (4) 

H (7),a Bepoa:raoc:rHK -pacna~oB npH ~.~.,onpe~enae:iwx ~Opl(YJiaJlH 

(II)-(13),H sHaqeHHJIX napaue:rpoB (14)-(15).Iloa:rouy uaJIH BKJI~u,co

~ep1:W11He ~.~. g .Bee BKJI~H Jierxo nepec1111ran ~Jia nmOwc ~pyrHx 
I l)I t · . . a , 0 z C • B CJIY'IIS8 K. -pacna,noB BH11Hc.nemm: 6wm BWIOJIHeBH 

4> T.e. B8paa:THOCTl> B '11'.aCTH qeaOBOro o6~eMa. 
5> Kax ll0Ra38JIII lnl11}ICJiemm, Y118T TOJf,ll;eCTBeHHOCTH '11'.aCTmt A1III 

nponecCOB C ta.{' B HeROTOJ)HX 'IJieHa.x HSMeHHeT pesyJII,TaT B .n:na 
pasa. 
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Ta6~a 

llHCJiemrae SHa~emm BRJla,ItOB B llOJll:IYD BepOS:THOCTI, B8Jllf'mH, 
BXO.ztmllllX B paneHCTBO (I8) (B e~ IQ-8 \v~(K) ) · 

Ilpol!eccf 9f'--ei1ee+e-

BRJJ:~ 
IB 
A2 

A 
~ 
B c2. 
C 
B•C 

8,5•IO-l 
3,3·ro-2 

. t-I,3·ro-2 
3,4·ro-3 
4,r-10-3 
1,a·ro-2 
4,7·rcr4 
5,r-10-3 

Cj'MMa 19,o·ro.:r 
Oum:6:ica r,s·ro-2 

X'-.,P~e+e- I x--eVe_,.ttJrlK-evee-t-e- I K-;,,µ'j,.)'yt-

2,5•103 3, □ ·io-5 
r,2·10. 4,6·ro-2 

-5,3•1□ -1,2•1□-5 
2,o·r□-1 1,?·10-3 

9,5 2,6·10-s 
1,2 s,a·10-1 

5,I 4,?•r□-5 
2,5·10-1 5,0·10-2 

2,5•103 
2,0 

7,a·ro..:r 
2,1-10-3 

2,a·ro-1 
l,5•10 

-s,3•10-2 
2,a·ro-1 
a,4•10-3 
3,8 
s,g•ro-4 
6,o·ro-1 

2,1•10 
7 5•10-2 . . 

3,a·ro-1 
l,3•ro-2 

-8,3·10~2 
9,1•10-4 
2,9•1□-2 
2,7•ro-I 
3,9•10-l 
2,a·ro-2 

1,0 
2,o·ro-3 

IlpHMe™He: B noCJie,ItHei! CTJ)_0]te npHlle,IteHa CT8THCTH!leCitaJI Ollllil6Ka 
BHtmCJieHRS: no MMK. 

TaKXe H npH nocTomnrax qi.qi. ( K:.=-Q"-=O). PasJlK!lllle 'JJ:B'JX BwmCJiemtii ,llO

crHrae:r 20% ,llJIJI nporteccoB c e+e- -napolt H 35% - c J" )"-. TaxHM oopaso:u, 

y,ieT 3aBHCHMOCTH qi.qi. OT K! H (/- Jll3Jlll8TCH Heo6xo)UIMl& MIi J< -pacna

,ItOB. 0TM8THM, ~TO 3Haru! HHTeppepeHI{l!ommx ttneHOB A, A•B H T.,It., 

B006~e rOBOplI, H8H3B8CTHI,I. 06cy,ItHM Tenep1, ~ pacna.It OT,IteJll,HO • 

IIOJJHWI nepOR:THOcT1> nponecca JC - ft lie e•e- onpe.Ite.wieTCH BKJI.a-., 
.ItOM IB, noaTOMY OH He npe,ItcTaBJIR:eT HHTepeca MIi HSy,ielOOi .SD-Hs-

J!Y1'18HWI. Mli HamJJH: /I_IB =0, 33•r□-6, B OT.mrrme OT R.a,=2, 5•10-6, npHBe

,ll8HHOrO B paoo:re/IS/, H or R.1a =0,63• ID-7 Hs paoo:ri/51. Y1m:r1rnaa sro 

pacxollr,lleHHe,:i.w npoBepHnH aamH pacqeru no MMK ny:reM cBe)leHHR BKna,lloB 

llplIMllX ,D;iiaI'p8MM K .ItBOihmM HHTerpa.naM, ltOTOpHe 6wm saTeM BwmCJie-

Ha Ha JBM.IIO.llOOHoe .llY6nHpoBaHHe pacqe:roB Ouno c,llenaao )tnR Bcex mec:rH 
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paCIIa,D;OB BCll.ItY, r,Ite BTO B03M<>m10 (Trut, HaIIpHMep, o6M8HHHe BKJm.Inl 

He MO:ryT 6HTI> CBe,D;eHH K .ItBOimuM mITerp8JlaM). Mli llOJlY'WIH O,I011Ha.KO

BHe pesynTam np11 .ItBYX cnoco6ax BWmCJieID!tt. 

B rrpoµecce J!-evee+e- ,D;ommzpyeT ~ IB • .ll1m ero no'A8,BJ!eHI11i 

H~o oT6HpaT1> co6uTJ.m co sHa~eruuum mrnapHaHTHHX Mace e+e--nap 

/K..t/ M /11_£/ (n =P,+P~) , 60JII,lllill!ll HexoToporo K'- 6). MH pacctm:Tamt KH

Terpa.,n,mie BepOR:THOCTH MIi pasJIH11HHX K.t • KpoMe TOrO ,HlllUia,I!llBa

JlllCI, orpa.H~emm Ha aHeprmi Tpex sapl!Zemmx ~cTm:t: £, >£. Trutoe 

o6pesrume oTBe~eT : nocr~aoaxe sxcnep.1n,eu:ra1
10

1. . 

F.CJill DpIDmTI, CnpaB8.n,m!BOCTI, CV c. TO,a.HamtSHpYJI npoBe,Itemme 

BWUlCJiemm, MODO C.It8JlaTJ, CJI8,ItyD!tH8 BHBO.ItH O BOSMOSOCTH onpe,D;eJie

mm TpeX napaM8TpOB t~ , ~1£ H $ , xapaxTepHsYJ)lltEX B TaKOM CJIY

~e paella.It Jr--evee+e-: 

I. CymecTeyeT rumeMa~ecxaa 06.nacTi Ci~ IO+I5 MaB; /Kt./ wm 
/n'-/ ~ 0. o 1 M; ) , r.Ite napaMeTpH j,. H - g n:paxTH11ecIGI He cKS.-

SHBaD'r~ Ha BepOHTHOCTH. HsMepeHHe B BTOtt 06.naCTH DOSBOJIHT IIOJJY

~I, ,ItOllOJnmTeJil>HyD miqx>pM8IlHII o napaMeTpe '(9{, (no OTHOmemm R 

TOI, ROTOpytl MOmIO llO.nytJHTI>, H3y,mJi 9(-e\/e(). IlpH BTOM Heodxo.ItH

MO DpOBO,D;HTI, HSM8p8HHII Ha ypoBHe 2 • IO_g l1,/ JC • 

2.· F,cJm (
31 

:e:sBecTHo, TO HSMepeHlm B 06.nacTH E~IO+I5 MaB, 

/1<1 / M f n,t./ :;;:..0.01 M; llOSBOnRllT onpe,IteJIHTI, (J:tBYSHalll!O) napaM8Tp f ~ . 
B. &TOM C.7JY'lae eymIO npoBo,D;HTI> HSMepemm Ha ypoBHe 4·ro-10 W,c • 

3. F.CJill .t!J( Ollpe,lleJI8H H3 HSMepemm B noCJie,ItHeff 06.nacTH, TO 

C DOMOlllI,D COOTHOmeHlm r~ =- S<r;/>/1;i/~!/2f~f• CJie'AYJlllero HS (5), 

MODO: a) npoBepHTl> C~e;!tJD!BOCTI, rHnOTeS, JI~ B OCHOBe ero 

. 6>Hs-sa H8JilfCiWI .ItBYX T~8CTB8HHHX ~aCTHI( JJJXSHe BRCIIBpHMeH-
TaJll>HHe o6pesa.H:wl ,ItOJr&liH 61:lTl> CHMM8TpHSOBami. 
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B1:1Bo.1.ta; 6) IIOJIY'iRTl> HHqx:>pMEmm:> 06 aJleKTpOWiI'HHTHOM pa,Iteyce Jt: -Me

aoHa H 06 OTHOCHTeJil,HOM 3HB.Ke S aMIJJmzy.n; ~ H ix . IlpoBe.n;emme 

pac-qem ll!HpORO HCll0Jll,3ym'CR: llpH aHBJm38 8KCll8pHMeHTa/IO/. 

B·pacna,ne K-µvee+e-Taue .n;oMHHHpyDT IB,.n MH ~CJlMH RH-
; ' 

Terpa.nI,HHe BepoJITHOCTH npn /If/? M,,'- H .2 M}· , r.n;e M., - mcca .£0 -Me-

3oHa, 06peaamrn M; BH6pa.Ho H3 .n;~ coo6paxemnt: I) npn TB.ROM 06-

peaamm y-ir.e CHJll,HO llO,Il;aB.11:8HO TOpM03H08 H3JJytl8HHe ,Ho 81!l8 B8JIHKO 

CTPYKTYPHOe; 2) o6JlacTI, /K'/~M.'- CB06o,ItHa OT qx:>Ha, llpOHCXO~ero 

OT Kt3 -pacna.zta c noMe.IJYJlltHM pacna.ztoM J( 0-(e+e-. Taxoff RaCKa.zt 

liMHTHpyeT pacn~ C e+e--napott. B Ilp:wIOllt8Hllll o HCCJl8.D;OBaHa B03-

MOJltHOCTL H3MepeHM 8THX pacna,ttOB B 06JiaCTH, 3aHIITOtt ql()HOM. Jlng 

pacna.zta "K--.)''!,,,e+e- TaKHe HSMepeHH.11 0Ka31:ll381l'l'CR: BllOJlHe BOSMOJEHHMH, 

HO He npe.n;CT8.BJISmT HHTepeca Hs-sa ,IJ;OMHHllpOBalmll IB. 0CHOBHO! BKJla,tt 

npn /K' / ~ Ma'- .u;am ttneH!:,{ IB, A, c e c2• IlpH aToM CTpyKTypHoe 

HSJIY1:18HHe X8pB.KT8pHSY8TCR: Bepaa:THOCTLD 2 • IQ-8 W,., , ~O SHa~T8JlL-

HO (jOJll,me, · -qeM B 06.nacTH 6oJll>mnx /x'/ .IVllI npoo;ecca ~-e11ee+e-. 

EoJrLIIlaJI B8JIH1Uma BK.na.n;OB A,C H C2 llOSBOJDieT llOJIY'iRTI, ,ItOCTaTO~O llOH

HYD HH4Jop11aq11n o napa.u:erpax Q~ H CK • TaKHM oOpaso.M, 3TOT pacna.it npe,!!

CTaBJil!:eT SHS~TeJJLHHii HHTepec .IV11I ns~emm CT})YKTYPHOro llSJJytl8HM. 

B pacna,ne K- ev$µ+µ- BMa.ItH IB, A, B H C no.1.taueHH ns-sa . J 
llO,D;aBJieHRf.[ pacrra.n;a X -elle • .ltaDT BMa,n; TOJILKO A2, B2, B·c H c2, 

llp.lf1!8M .ItOMHHHpyeT c2. HcCJle,ItoBaHJie 8TOro pacna.n;a llOSBOJIHT HMTH 

BeJIHtmHy CK , 

B llOJIHyll BepoJITHOCTL pacna.na K-; f ;1,t;r.n;am BKJia,tt Bee tJJieHH. 

.lloMimHpyDT IB, C·z c2• HcMe.n;oBaHHe aToro pacna,tta .1.tacT mrqio~ 

060 Bcex Tpex napaMeTpaX. 

Pacna,n K-e\{, e+e-ns-sa 6oJll>moro aHeprOBl:l,IteJleHM HMeeT HWl-

60Jll,myD B8poJlTHOCTL CTpJ'KTYJlHOro ll3JJY1iemm. E6Ju,mrui ~CTL qiasonoro 
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061.eMa. npoo;ecca samrra qx>HOM OT Ke3 -pacna).ta. B IIp:wrozemm E 
.. ·, ' ' ' -

MH HCCJle,ey-eM BOSMOlmOCTL ero 8KCUepHMeHTaJII,HOro ns~emm BO BC8M 

qa3000~ o61.eMefI6/ H noMSHBaeM, .'iTO OTHomeHHe qioH/a@)eKT MOllt~T 

61,1TI, C,ItMaHO .n;ocTaTO'IIHO ~-TaK a:e RaK H .IVllI npoo;ecca 1-eVe.)'J.C' 
BKHB.,I! np~m:HtJ8CKH ,naDT TOJiiKo ttneH!l A2, B2, B• C H c2. CrudW4 BalltlmM 

CBOi!CTBOM eroro pacna).ta RBJIR:8TCR: TO, "qTO Bero ~OBOM 061.eMe cy

lllBC'fBym' ne pas.mron,te o6JiaCTR: llpH Ma,mDC /K'-/ H /n'-/ ,ItOMHHHpYl)T 

A2 H Ji?,, ·a npH 6o~mnx - c2. Hs~eHHe pacnpe.u;e.:,iemm no K'- :e: n 2-

.naoT naii6oJiee DOJIHYI) mrqx>pMaitlD) O MOJtYJllDC napaMeTpOB aK , tK H CK • 

Ilpone~emmtt aHaJmS K --pacna,ttoB (2) noRa.Sa.n, -qTo me HCCJle.ItOBa

HHe Ha OllliTe llOSBOJIBT: I) HSMepHTL napaMeTpH aK • ~ H CK • "qTO 

).taCT BOSMO.mIOCTL npoBepHTI, npe.n;cxasa.HHR: MO.n;8Jlett; 2) npoBepHTJ:, 

C,It8Jla.HH08 npe,ItUOJIOllteHHe, _,rro SaBHOHMOCTL q,.q,. OT /(L H Q'- 'onpe,nem1er

ca T_OHLKO uaccaMH Omt1:altU1Hx pe3ouaucoB. Or.u:erm,, uo pee ca.u:a B03-

MomocT:r. oIIHca.HM -qempex npoo;eccoB TpeMII napaMeTpaMH Cly,ner CJJYDTL 

,ItOBO,ItOM B llOJlL3Y 9Toro npe,ItUOJiozemm. 

qeTBepTaa rJia:sa. nocBRllieHa q,eHoMeHOJior:ir-qecxoMy paccMoTpemm 

Bonpoca O~BSaJIMO,D;effCTBllll MeJIUIY HettTpHHofI?,IB/, (ReB;J,ItHO, ~o Ta

Koe BsaHMo.n;effcTBJte npHBe,ner: a) K HOBl:lll pacna,nau tJacrHn,uanpH11ep: 

!J((K)- l +Ve+ v+v , (I9) 

Cl) K HOBl:lll npoueccau Ha nytJKe HBltTpHHO BHCOKHX 3HeprHl,raKHM xax: 

~ +ll. - .J-'--+ f-Hj,{e) + ~(e) 
1 

(20) 

v_,,, +p-.,)'++n +~ + ~ ) (20•) 

B) K DOHBHeHHD HBltTpHHHJ,IX ~-~ B npoueccax_pacceaHHH HeltrpHHO. IlpH 

paCCMOTp8Hmt pacna.n;oB JJY'llll88 orpamrqeHHe Ha KOHCT8HTY f',,,, no

.ny,meTCR lil3 aHa.osa 8KCllepHMeHTOB no HCCJl8,IJ;OBaHHD npoo;ecca 

K!...e+ve : Fw ,{. 2,I0+6G /IS/, KoHCTaHTa F.,.,, onpe.u;wmeTca 
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8qlpeKTHBHBM raMWU.TOHHaHOM ~~ .-BsaHMo.n:ettcTBHII. KOTOpml BH6paH 

B BH,Jte: 'ltw::: f:,., {Vo.tV)(Vf.tV). PaCllEWi X-,.)l -MeSOHOB, ffYRJIOHOB 

K rmiepOHOB MeHee -qyBCTBKTeJII,Im K F'w. fill BH'DICJmJm Taue ceqe-

mm pea.ItitHR (20). ()rpamAeHHlt Ha ~ lj. MODo nanytmTI> zs .n:ammx 

no BOSMOJKHOMY Hecoxpmiemm JienToHHoro sapH.1ta (npon:ecc (20•) HMlir

THpyeT HapymeHRe coxpmiemm: JienTOHHoro sapH.1ta). C ~eToM cnexTpa 

na.zt8.DJ(ero uei!Tpl!Ho Mli uanum: Pv/f11,...~2-10~/IBl.rrpoBe,2teHHHA aHaus, 

llOKaSHBallltd. qTo CYJlleCTBYJIJtHM 8KCnepHMeHTam.HHM ~ He npoTK

BOpe~ HaJIHIJH8 )tallte OTHOCHT8JII,HO CW!I,HOrO ViJ -BSWIMo,n:eiiCTBBH, 

CTRM;yJIHPOBaJI IlOCTaHOBey cneitHSJIJ,Horo 8RcnepHMeHTa no noxcxy V V -

BSSKMO,n:eiicTBRJI B pacna.zte K+_.)'+'j, vv /l9/_ B 8TOM 8RCnepHM8HTe 

6WIO Haii)teHO OrpaHRqeHRe, Ha llOpg,ItOR JJY"'Dll8e npe,Il;T,l,llylllH: tvv <l, 7°I05G'. 
Mu paCCMOTpe.,m npon:ecc J(! _:. .?+II_,,,. Vii 6OJiee ll0.I\P06Ho/20/. EN-

JIK BwmCJieHH aaepreTxqecm cneRTp K nOJIHpKSartP!Ji.)l+-Mesoaa, a 

TaRJte IlOJIHWI BepOJITHOCTI, pacna,na. npK pa3.JIKlUIHX npe,n:nOJIOJtemmx 0 

BH,Jte aqxpeRTHBH~ro ramrJII,TOHHaHa 't)i) -BSa.HMO,n:e!CTBKli ( 5 , V , T
BapHaHTB). 0ItaaaJIOCI,. O,n:HaRO. ~o .HR ~})Ma cnexTpa, HK llOJIHpK38ItP!Ji 

He SSBRCJIT OT BH,Jta V \/ -BSW!MO,n:elcTBM. ~o JmlllieTCR CJie.I{CTBlleM 

V -A-CTpYJtTypl raMHJII,TOHHaHa o6uqaoro CJia6oro BsaRMo,ttelcTmm. 

Ocuomme pesyJII,TaTB .ItHCcepTan;RR ony6.mmo:BaHH B pa6oTax 
/6,?,8,IS,18.20/. 
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