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HacTOSIUlee 1{3,!l8Hlie l{MeeT 3H8'leHl{e 

npenaap11TenbHofi ny6nHK8UHH. 

B uensix 6bICTpOI'O Bb!XO,!la· B CBeT 

noKnanoB OHi{ neqaTa!OTCSI B TOM Bl{,Oe, 

KaK HX npencTaBHnH pannopTephI. 



3a BpeMJI, npome.n;mee nocne II KOuliepeHUHH no ¢H3HKe 

ane:ueHTapHUX tiacT~ B 1962 r.· B JlteHeBe, Ha11erHnca 3au:erHUlt 

nporpecc B ¢H3mte CM6UX B3aHMO,ll;eltCTBHlt CTPaHHUX 3ne:ueHTap

HllX qacTHilo 

Bo-nepBux, KBX Bil yBH.n;ere HHxe, 6Aaro.n;apa ycHnWJK yqe

m:x MHOrHX na6oparopHff wpa, nonytieHll HOBlle H cy~eCTB8HHO 

yTOtJHeHU H3BeCTHUe paHee 3KCnepIDleHTMblllle .n;aRHUe no 3TOff 

npo6neMe. Pa.n; H3 HHX B03ll0XHO Clll'pa8T ¢YH.D:aMeHTaJlbHYJ) pOJlb 

B pa.:3BHTHH HamHX npe.n;cTaBneHHff H CBORCTB8.X MHpa 3Jl8M8HTap-
\ 
HHX qacr~. 

BO-BTOpllX, 6e3ycnOBHO cy~eCTB8HHlle ycnexH HaMeTHnHCb 

B pa3Bl'ITl'IH ~.n;a nanpruinemtlt 3TOlt npo6ne141l B acnexre reope

THtiecxoro aaanH3a Huevmett 3,n;ecb mcro CHTyannn. Pacnpocrpa

HeHne n.n;elt SL\(J) - cHwerpnH Ha onHCaHHe cna6oro B3aHHo

.n;eRcrBnH aneMeHTapHuX tiacT~ IT03BOnHno c~opuynRposarb c -

no:uo~LD 1te6onLmoro tiHcna .n;ononHHTenLHHX Bnonne ecxecxseH

HhlX rnnote3 ,ll;OBOnbHO o6~He coo6paxeHHH O CBORCTBaX 3THX 

nponeccoB H nonytiHTb 3KcnepmreHmnbHO npoBepnewe npe~cxa

HnH. Ilpn 3TOM 0Ka3llBaercs, QTO 3TH npe.n;cxa3aHHSl HaXO)tllTCJI 

B xopomeu KatiecTBeHHOM, a B neno:u pSl,D;e cnytiaes n B xonH

tiecxseHHOM COOTBeTCTBHl'l C H3B8CTHUMH 3KCnepHM8HTanblll,IMH 

<tiaKra1.rn. 
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06meH3BeCTHO, HaCKOJlbKO Tpy,ItOeMKH 1,1 CJIOltHH 3KCnepH11eH

T6.nLHlle 1,1ccne,ItOBamrn, no 3TOlt npo6mrne. 3To xopomo 61rno npo

HJIJIDcTpHpoBaHo B ,ItOKna,Itax, npe,ItcTaBneHHllX Ha sace,ItaHHH napa.11-

.11e.11LHOlt CeKilHH no CJla6HM B3aHMO,Itenc_TBHl!M CTpaHHUX _3.lleMeHTapHllX 

qaCTHJ:l. IlO3TOMY MJleKO eme He BCe HCHO B CWCJle HamHX 3H8HHlt 

Konme CTBeHHUX xapaKTe p1,1c THK HHTepecyx,m1,1x me celtqac nponec

co B, a ReKOTOplle 1,13 HHX el!le B0O61!1e 3KCnepHMeHTaJ!LHO H He onpe

,IteJlelll,I. TeM He Meaee, 3a noc.11e,ItHHe Ma ro,Ita c,IteJlaHo MHoro.Ha. 

,ItaHHYD KOIJPepeHnHD npe,ItCTaB.lle,HO 6O.11ee 30 3KCnepJ1MeHTaJlbHHX 

pa6OT no ,ItaHHOll npo6.11eue. KaK pannopTep I! nOilliTaJICH CyYMHpO

BaTb BHOBb no.11yqeHBble 3KCnepHMeHTaJIL!l!le ,ItaHHHe, conocTfiBHTb 

HX C ony6JIHKO BaHHliMH paHee H' npoaHaJIH3HpOB6.Tb HX )t.118 l'Oro, . , 

qro6H C,JteJiaTL BHBO,Itli o HaHOOJlee o6mHx CBOltCl'Bax c.11aooro 

B3aruio,Itelta1'BHI! ctpauuux 3.11eueutapHwr qactHn. 

B 3TOlt pa6OTe MHe 6una OKa3aHa 6O.llbl!Rl.l! nOMOmL co CTOpOHH 

MHOrHX yqeHHx, npe,ItCTaBHBmHX Ma.l'epHaJIH CBOHX HCC.lle,ItOBaHHff Ha 

,ItaHHYD KOHq>eJeimHD, KOTOplie 3apaHee JID6e3HO np1,1c.11a.11H :Mlle nony

GeHH!le HMM pe3yJILT8.TU 1,1 CBOH coo6paxeHHI! no paccuaTpHBaeuon 

npoOneMe. E rJiy6OKO 6.11aro,ItapeH HM 3a 3TO. 

Tenepb nepexoxy K H3JIOX8HHD KOHKpeTHOro MaTep1,1ana, Ha 

KOTOpOM I! XOTeJI 6H OCTaHOBHTbCH B · CBOeM O63OpHOM ,ItOKJl~e: 

§I.BB El EH HE. 

B, ymrne'pcaJILHOtl qeTHpex¢epMHOHHOtl TeOpHH B36.HMO,IteltCTB!{e 

sanHCUBaeTCH B BH,Ite 
, c;, M 1+ 

'X = /i. '-:rc1-1ci ;- ~ (. 
(I) 

2 

\O"' 
,r .ite (;,: l. yHHBepCMbHall KOHCTaHTa cna6oro B38HMO,Ite JIICTBHI! 1 

Mw . -
a 1- :mpl!XeHwn TOK qacTim, yqacTBynm1,1x a TaKHX nponeccax, 

cl. 
sanHCUBaewff B Bl,l)(e cyMKU 

't.,. = "E. u" r" ( 1 + r~) ~ 2-, c2) 
I 

r,Ite ""t H Ua, 1 COOTBeTCTBeHHO, CilHHOpHUe 4lYHKilHH 3Jl8KTp1,1qec-

KH sapaxeHHOro H HeffTpa.llbHOro cpepMHOHOB. 

H3BeCTHO I), qTo eCJIH, p.anpHuep, paccMaTpHBaTb .11enTOH

lllllt pacna,It 6apHoHa A. B 6apnoH 6 no cxeue 

A --. e, t ~, (3) 

TO ero M!l.TpHqHUff 3JieleHT CJie,ItyeT IlHCaTb B B:i!,ll;e npOH3:00,IteHXI! 

ero CHJILHOB3aHMO,IteltCTBYDl!Jll! '/.J.., H 'JienTOHHOlt ec( qacrelt 1taK 

M. "' 'Xe,( L~. . 
Ilp1,1 3?OM qac Tb 'x~ CH Jib HO ,lleq>Op}ll!pye TCH CHJlbHHMH B38HMOJ;e n"." 

CTBHl!MH H B cauou.o6meu c.11yqae, 6y.llyq1,1 npe~croaneHHOl! B 

BH.lle cyuMH BeKTOpHoA V,;1... 1,1 aKcHaJibHO-BeKTOpHolt A"--qacTell 

Y-."'-:. <~ Pto(\A '> = 'C, + A~·, (4) 

6y,IteT onpe,lleJIHThC.fl mecno qiopucpaKTOJm!H F, 3aBHC.BlilHMH or 

KBa,llpara nepe,n;aHHorp nenTOHaM qerupeXMepHoro m.myn1:,ca a/-. 
Ecim qeTHOCTH 6apHOHOB A 1,1 ~ O,llHHaKO BU, ro 

V,1., = €, ( F"'('j_ ;- F t-t ¾i.t''\rf' + Fi-C\,o( \ A 
(5) 

A -( A E R 
"': B F tc< ·t F ((~~~-+ ~ C\-oi. \t5 A 

H3B8CTHO, '!TO paHbme He, HM8.11OCb KaKHX-Jrn6o pa3yMH!lX coo6pa

lK8HHA, Ha OCHOBe KOTOpux MOl[JIO 6UJIO 6u ,lleJiaTb KaKHe-.111,16O 

yTBeplK,ll8HHll O qiopuqiaKTOpax npH OilHCaHHH 1,1311eHl!Dll{HX CTpaH

HOCTb c.11aclux npor\eccoa. Cyl!JlCTBeHmlt nporpecc n :non npo6Jie11e 

'6UJI ,D;OCTHrHyT npH npHBJieqeHHH H.n;en YHHTapHon CIDLMeTpHH CHJlb

lillX B3aHMO,!iel!CTBHtl ,ll.llll om1caHHJI "HHTepecymitHX Hae npOOJieM 

3 

' 



J. 
J , 

.I ! 

I 
I -, 
! .. 
! 
i 

l 
1 

i I. ii : i• 

j 

l 
) 
·; . l 

, I : I n ( I 
1"1 l 
I l . 
I • ~ ! i .. 

• I 
• I . ! 

i.·, 

I 
I 

. ·. 
' I.,, 

k?! 
i.'. 

j • 
l 

\-.. 

CJ!a6UX B3aID.IO,D;eRcTBHR, Ha,qaJIO qe1,1y OUJIO C,ll;eJiaHO B pa.OoTe 
2) . 

KaOHOOo • Tenepb B c:11ny Toro, qTo npe.n;nona.raeTca, qTo 

H3B8CTHHe "cTaOHJlb~e" OapHOHH, m1txe KBX ltOMilOH8HTH B8KT0pHO-. 
ro !~ H ItOWOHeHTH a1tC~l:anLHO-B8KTOpHOro '\~ TOKO B npeoOpa-

3yDTCSI no OltT8Tln.lM npe.n;cTaBJI8HH!!J.I rpynna $ U (3) , H IlOCKOJILKY 

npH 3apJ1,D;OBOM conpaxeHHR BOCbMep1ta It0J.1Il0H8HT B8KTOpaoro TOKa 

nepeXO,ll;HT ca1,1a B ceoa, TO ,D;OJIXHll 0HTb paBHH HYJID ¢opllq)aKTOp!l 

" 3~8KTHBH oro n CitaJiapa F~ H " cnao oro 3JI8KTPH3Ma" f E. • :11:cno Jib-

30Bairne rHilOT83ll COXJll.HJlDl!leroca B8ltTOpHOro TOita npHBO,ll;HT K 

" cne.n;cTBHD, qTo Be1tropmllt ¢opupa1tTop f He nepenopMHpyeTca, 
. . -n 

¢opl,lf)a1t:OP ~ cnaOoro mrneTH3Ma" ~ MOXeT OHTL BHJlaXeH qepe3 

uarHHTHHe MOM8HTll OapHOHOB. Ha1tOHen, MOXHO HCilOJib30B8.Tb COOT

HOllllHHe roJIL.n;Oeprepa-TpHJ.13Ha, qTOOU nonyqHTb CBH3b M8E,l!;Y ¢opM-

? 
¢a1tTOpo1,1" 3~8ltTHBHOro" nceB,D;OCKaJ!Jlpa f H aKCHaJibHO-B8KTOp-

A -
HUM qiop11q>aKTOpOM f= , KOTOP8Jl 3anHCUBaeTCH B B¥e 

\= P -=- - i.. F,_ H,..- "'n 
nl.. __ WI 'l. > 
wy 0$ 

(6) 

r.n;e W\ t.~ - uacco. '\f - ue3ona ,n;Jia nepexo.n;oB c A'$ =0 H :ira.cca 

K - Mesona ,n;Jia nepexo.n;oa c A$= I. 

B .n;anLnettmeu w Oy.n;eu HHTepecoaarLca nponeccaMH, B KOTopux 

ItaK npaBHJIO, 3HeprOBU,D;8JIOHHe I!8B8Jlmt-0 H MH MOJ:OM OTBJieqbcSI 

OT 3HepreTHl!8CKOtt 3aBHCHUOCTH ¢QpMqJaKTOPOB, pacCW.TpHBaSI HX 

3na.qemrn npH fy2.. =0. 

OqeBH,D;HO, qTo B OOl!leM CJiyqae <f>opi.tpaitTOpH oOycJIOBJ18Hll 

»e30H-0apHOHHWH CBSl3Sl}.(H KaK f" - THna, Tait H 7) - Tlma, a 

Il03TOMJ .n;.iu1 t'n - OR It0}.(Il0H8HTH TOita 1mQ\ OHH ,ll;OJll[J!ll 3ailHCH

BaTbCSI B BH)l;8 
3) 

4 

f= r,, ~ al. d ABM ·t- \.(~~)~Al?) h-\ , (7) 

r.n;e d,_ - nap&1eTp ci.emHBaHJm CM3ett .n;ayx THilOB, a i;\.A\,l4.! H 

+" Br'W\ - oOaqHHe re H30pu B paCCM8.TPHBae110Y ¢o.pMaJIH3Me $\,{ (3) -cHU

MeTpHH. 

li3 rHilOT83li coxpaHSIDl!leroCSI B8ItTOpHoro TOita cr.e.n;yeT, qTo B8ItTOp

HHR <p0pMlf>a1tTop oOycJioBl!eH TOJILKO CBJI3SIUH F - una , a no3Towy 

d,_ =0 H F. V ~ \ 
"" .,. ... e,"' . 

t.\ 
.ltJ!Jl ¢opll¢a1tropoa "cJia6oro 1mrHeTH31i:a" F~ MOXHO aam11can 

Bil pa.lite HHS! 
3) 

~ r~ -rp [ ,. . . 1 F~ ~ '2M.v o(M O\,\~~ .,. t.l l-o(t-\ )4 AP.lw. J (8) 

npHlleM "'3 1.. r:J..----
M - 2.... \- ~ (9) rll\ 

r,n;e f"f'H rv. - aHOMl'I.JlbHH8 MarHliTHU8 MOM8HTH IlpOTOHa H He ttTpona, 

C00TB8 TCTB8HHO • 

IlapaueTp r:/4/'t ,ll;JUl F h .n;oueH OuTI> onpe.n;enen H3 O!Th!Ta. 

.l4a.JILHe2mHtt Bazwtt mr corJiacHO Ka6x66o COCTOHT B IlOCTY

JIHPOBaHHH rHnOT83ll n 8,ltHHHqnon ,ll;JIHHU" CJmOoro TOKa. Tor.n;a 

cywapHUtt TOK ~o',. , SIBJUllllllllttCSI cyuuon TOitOB r-+~o\ c r:. 'S =0 H 

~ }'\ C b ~ =I, M0ll:8T OUTI, npe.n;cTaBJI8H KclK _nonyqaDl!IH2C.H 

H3 TOita ~ ~o) C IlOMO l!lbD H8lt0 roporo BPO.lll8HHH, nap8MeTpOM KO-

TOporo SIBJISl8TC.H yroJI \)-- / 

· 1'--= ¼\"\)- ~}) + ~\n\)-t11
\ (IO) 

TenepL, BCilOMHHB penenT COCTaBJI8HHH TOKOB ,D;JIH nepeXO,ll;OB C 

A$ =0 li b$ =I , BMecTo (5) noJiyq~ J) 
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I ' 
) 

vJ~$l =, 1t; bt) ~1(ltA6"' -t Atl>tt1~,) i:"6;i + 
+ qM ~~-rr Fl1 G"-: a. l. A 

' lMN ' o<r,-y? ~ 

l6~) A -( , M,i.-He, ) 
Ad. -:. ,( ~~}? q" F B t-& ·- \ \,"L- ~~~'vd\ t°c,.-A , 

r.B;e 

\ l v-,,o, ~ t&i\)" IT ("ii'~~-\~~ 

(II) 

(I2) 

°'"",I\-= c/..t4,A (cl /\r.:,i"I\ + ·l l A e ~ ... 1..) +l I- cl-~,~) ( i.~ A~~ - ..\- ~f:>v.i-+1) 

H KOHCTaHTa y> JllHTIIBaeT nepeHOPMHPOBKY aKCHaJl!,HO-BeKTOpHOlt 

tiacn1 ro1ta t\-d,.. Jtirn ~ - pacna,l(a HettTpoHa ~ .;I,25. UH.l(eKc 

W\ paBeH I ,!(JUI nepeXO,l(OB c ot =o H paBeH 4 ,l(JISI nepeXO,l(OB c 

h $,=I.: 
KaKOBU xe Te ~YH.B;aMeHTaJI!,H!le BOnpocu, KOTOpue B03HHKallT 

H3 mxoro TeopeTWJecxoro p:i.ccMOTpeHwr npo6Jiew cJiacloro B3aHMO

.l(effcTB1i:s1 CTpaHHUX :rneMeHTapHHX tiaCTHil H Ha KOTOpue ,l(OJIJCHU 

6UT!, no JiytieHH OTBe Tb!, H3 H3Be CTHUX 3KCnepH!.19HTaJl!,Hl,IX ,l(aHHUX ? 

0HH CJie.l(yn111He: 

I. KaKOBU npaBHJia OT60pa ,!(JUI H3MeHeHHSI 3JI9KTpHtiec1toro 

3apsr,l(a 6 ~ CH Jii>HOB3aPU40,l(el!cTBYDIIIHX qacTHU B HX JienTOHHliX 

pacna,l(aX c h. ~ =I ? · 

2. KaKOBU npaBHJia OT6opa ,l(JISI H3MeHeHHSI BeJIHtiHHU H30TO

nHtiecxoro cnHHa 6I CHJii>HOB3aHMO.B;el!CTBYD1!1HX tiacTHU B pacna,l(ax 

C b ~ = 0 H t>~ I ? 

J. KaKOBU npocTpaHCTBeHHUe TpaHC~OPMaUHOHHUe.CBOllCTBa 

TOKOB CHJI!,HOB3aHMO,l(el!CTBYDl!IHX l!aCTHil, OilHCUBalllllHX CJIMUe npo

ueccu C'HX ytlUCTHeM? 

6 

4. KaKOBU l!HCJI8HHHe 3Hal!eHHS! ~eHOMeHOJIOrHl!CCKHX ItOH~TaHT' 

CO.B;ep:Ea.l!IHXCS! B :reopHH? 

5. Kaxoe HL!CeTCSl COCITBeTCTBHe Me:r,lty npe,l(CB:a3aHHSl!.IU pa3-

JIUl!HUX BapuaHTOB reopuH H H3BeCTHl,IJ.m sxcnepmreHTaJI!,HliMH .B;aH

HU!.IJ,I ? 

Ha ,l(aHHYD xoH~epeHUHll npe.B;c:raBJieHH 6ora:rue sxcnepHJ.(eH

TaJIJ,HUe .B;aHHUe no CJIMUll B3aHMO.B;ellCTBHSlM CTpaHHUX qacTHit 

"pasJIHtiHOrO THna. UeJII, Hac:rosr111ero o6sopa COCTOHT B nonu:rxe 

Cj'lWHPOBaT!, 3TH ,JT.aHHlle H llOJiyl!HT!, HCKOTOpue O~l!IHe saKJilllleHHJ, 

KOTOpue B KaKOll-TO c:reneHH MOrJIH 6U ,l(aT!, OTBeTU Ha noc:raBJieH

Bl:le BUme Bonpocu. 

§ 2. BepOSlTHOCTH pacn~Oll. K+ ~Me30HOB. 

B nocJie,l(Hee BpeMSl 6UJIO ony6JIHKOBaHO 
4), a aa ,l(aHHYD 

KO!JpepeHJ:lHll 6UJI npe,l(CTaBJieH pSl,11; ,l(aHHUX o BepOS!THOCTSIX 

pacna,l(OB ,~+- M830HOB no pasJIR\IHUM KaHaJia.M. KOM6HHHpysr H3B8CT

Hl,18 no 3THM B8POSlTHOCTSlM 
5),6) ,JtaHHUe, MOWO coc:raBHTI, CJie

.ltYDIIIYD :ra6JIHitY Beposr:rHoc:rel! pacna.itOB K~ - :u:esoHOB no p:i.s JIHti

HUM KaHaJiaM ' 

\.('<r .. ) = (50,9 :t o,5)•ro6 
ceK-

1 

f+l\(' 11~ = ( IB,6! 0,6)•Io6 
cex-

1 

4{~,,;) = (2,49 ! 0,25)•Io6 
cex-

1 

r+ \\?es)= (J, 79 ! o,J5)•Io6 
cex-

1 

""'+ 6 -I r+ lK-r)= (4,36 - o,oa)•Io ceK 

1+l\!.ti) .. · (I,41 :!: o,oa)•ro6 
cex-

1
. 

J{JISI HX BUl!HCJICHHSI HCnO.n!,30BaHO BpeMSI %H3HH K'"- Me-SDHa, 

paBHOe 7) i .._ = (I,224 t o,OIJ)•Io:..8 cex. K.- .. 

7 
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(IJ) 

(14) 
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!3 ,ltaHHUX, npe~ctaBiennux B (IJ) YOltHO no,:ru1Tb OTHOlreHKJ! 

BeponTaocten pacnaJJ;on no HaKoTopuu KaHana11, xoTop&e nax nona

~o6ntca n )l;alLHenmeu. Bo-nepnHx, m.ceu 

~=f+l\<.J\"!i )/r,t,(~e1) = o,66 ! o,C6, (15) 

a, no-nropux, 

\1 l ~"t') /C,(\{t) .. o,J2 ! o,or (16) 

Kpo11e toro, npe,ll;ctaBJiemz ,ll;Wnrue o ~.B:KHX W)l;ax pacna.iton 1<+-w-
3ono:a. rpynnolt Eep1t.1nt-BHc1toncn11 B) no 75 co61aKJm onpe.B:eJieHa 

BepoatHOCTh pacnB.)(a 

~4 ➔ ~~tt-""'-+•' 
et4 ~ " 1 

(17) 

KOTOpail OKaaanacL I,6BHOI 

i;.lKel()"' (J,4 ! o, 7)•lif cex..l. (18) 

3ta MO.JJ;a pacna.ita in:ipemeHa npan1viou .69::.-l> ~. B ro ire npewt 

uo)l;a pacna,11;a. 
v,+ - ,r"t ~4 e- v (19) e-~ ,, ' 

coorneTCTBYJ)!JIM npaaHHY bq .... -b. S , B npe,1te.11ax 0!2HC>Olt OINT!l. 

He 061-ID.pyxena. TaKHll OCifft30Y, 31'U ));8.Hfftle c1m,l(eT8JIJ,CIByllT O TOY, 

IITO !l ar;c;raU,JiO-BCKtOpllOll B36.Ul.10,.1C8~(:TB:ll:K np;n.;ec:a 81!11J!iiTYAli 

nepeXOAOil C f,)q-:-o.$ B npe~EUaX Oi!it.0011: OTI!iTO. ne }!lifJilTCi!. 

- '\- . IO) B plelore, Dllll0.JIH'3HH0lt B lydae C ll:C8HOHOBOR ny:mpi,r,;onoi\ 

Kallapo.tt, Mmpyxeao aa 4500 OCT8.H01'!07. \{ +_ Me30HOB ){Ba CJi~::!.'l 

pa,3;Haq¥.OHllOrO racnB;J;a no CX6M8 

\{+ ..,. \f + qo t , (20) 

B KOTOp,tX uadJID)l;aDTC!I :SCC Tpa f - 1rnaHta, Di'.lSI!IMlllOieCS 11 

noll peaJCitm~. 

BacxORCHHCT.M rpynna D K&repe C THSeJIHU BO.llOJllle~neu 30..~MXC~-
. . . -\. II) 

pooona 18 co61iudt ra1toro pa.cna.ita K - lWMHOJi! • Hsnec-:uo, 

qTo paaee dHM 384EKC~ponaHO 3 cxyqa,1 ~ l.l.HOml.'ILHliX" f:6.Cna.)tOB 

\r~ - l!?30'ilOB, B WTO!)b!X 3J!I!eTH4eCK8.!! ::rnepI'Y.il fl"''° - ltl:!30Il02 
T - t lr+ npeBlirtaJa W.ltCU!..'1,!ILHO 003lil'lXHj'10 rrpn l - picna.ite 

8 

p:1BHYD 53 Yan. H;J;eHTHIIHOCTL T~~ B n~pBllX ,ll;Byx cn~aax nocny

:a:nJia 0CH0BaHK8Jl )l;JIJI npe,ll;nOJIO:EHHII O B03l/D%H0ll cyi:teCTBOBaHHH 

HCATJX:U[LHOH qactimu "'1'° C )liCCOff 2f0 UsB, KOTOpaH ~aCTByeT 

n pacna,1;e \(+ - ueaoua no cxeue 

1-(.+~ q--+i 0 (2I) 

Haxol[,!;eu11e aareu rperLero codurrut, a renepL e~e HOBHX 20 co-

6HTH.I!, r,u;e '1t"' OU!!!lall!CJI OT panee !113l3eCTHOff ~=60 l13B H 

pa3JIRllaDTCH )l;pyr OT xpyra, ll03BOJlileT HClt/IIRHTh HO. ypOBHe 

ro-5 nepOHTHOCTh pacna~a (21) n CIIHTaTL Ha~eXHO ycra.HOBJI8HHH~ 

~axrou \{+_ pacna,ltll no cxeue (20), Tet.i 6or.ee, qTo n .l{y6ne n 

06~HX CJl~aJIX 3aq>JIJCCHp0BaHH BCe TpH r -KBaHTa UOHBJUIDll!HCCJ'i 

B 3TOI ~aKqHH. Tor~a ycpe.l;lleHHM BepOHTHOCTh pacna,ita \(T_Me-

30Ha no 11:aHaJIY (20) l!>xer 6HrL oneueHa BeJIHIIHH&(H 

r+lir+n° r) / \"+ ., (2,2 : o, 7)• ro-4 (22) 

!VIK 

lt(«-+n-0 t\ .. (1,8 ! o,6)•104 cex..1. 

Ma TpH'lmllt sJ!elleHT pacna.,J;a (20) B 06D1eu cJiyt1ae onmcunae-rcn 

tfJ!eHou, onpe,B;eJUrewu MeXll.HH3YOU ney-rpeHHero ropuo:rnoro H3Jiyqemm, 

q.11enou, onpe,ll;e.llSielfUl uexaH!1131101l H:lJiyll8HHH '\ - ItBB.HTOB B npJntOM 

nepeXO.l(e K ~ it" cr0r' H RX HHTeprpepeHr(HOHmn, qneuou. lfane crnu 

onenu BepOHTHOCTPI (20), OCHOBB.HHlie 1'0Jlhlt0 Ha ~eTe 31pqie1tTa 

BHj'TpeHHero T0pM03HOro JtSJ!}"leHHR r2). OHH ,ll;l:lET ~JlSI OTHOCHT8Jlh

HOlt nepoarHOCTH 3Toro pacnaJJ;a Be.11mHHY I10Jl!l.l(1ta I,6•Io-4 , qro 

B oel~e11 cor .nacyerca c (22); ,,-

TaExM OCip:i.30ll, B03UOJ:llO, tfTO BK.118,lt OT uexaHH3Ua H3JI]118HM 

B npsKOM nepeXO.l(e Hene.11mr:. 0,B;HaitO HeJib:lH l!CltJIEIIHTh B03MOXHOCTL 

.l(ecrpjltTHBHO! 1rnrepq,epeHr(JtH 3THX l[;iyx JeXB.HK3UOB peaitqHH (20). 

OxouqareJI»min nuso.l( no 3TOMJ ronpocy uoxeT 6Hth no.ny11en Ha 

OCHOBe H3YepeH111! irt (fn TOHHUX xoppennnHlt B peaitnmr (20). 

9 
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§ 3~ BepOSITHOCTH pacna,;oa 
0 

~2. - l.ll 30HO_» 

H3Becraue cettqac 3KcnepHMeHTaJII,HHe .lt8HHHe 13, 14,15, 16, 17) 

MOXHO CBeCTH B CJie.1tyDmyn ra6JimtY BepOSITHOCTeff pa3JIHIIHHX MO.It 
. 1(0 pacn~OB 1. - M830HOB 

'fz. ( O o O l = (5,1 ! l ,2)• 106 ceK-l 

rt. ( + - O) "' (2,8 ! 0,5)•I06 ceK-l (23) 

r2.( ~e"3) =(7,7!I,2)•ro6 ceK'.'"I 

r2,(3apnx.) .. (16,l !2,4)•106 ceK-l. 

IlOJIHaSI BepOSITHOCTL pacn~a V.2.0 
- 1.le30Ha no ,1taHHHM rpynoo· 

EpyKreflBe~-M3pHJI8H.lt H:WeT 3naqeHHe lB) 
, 6 

. rz_,., (19! 2)• IO ceK -l (24) 
. , 

KOTopoe naxo.1tHTCS1 B xopomeu cornac1m c cyuuon H3WpeHHHX 

aepoaraocre1t,np1rne.D;eHHHX B (23) 

JilOOO)-+ ti,( sapax.) .. (21 ; 4)•106 ceK-I 

EpyKrenBencKaa rpynna 19) coo6~Hna peayxirar onpe.1te.11eHID1 

B8JIHlll!Hli, OTH011!8HWI \2, (\()"\\/ fi(!ee~ ItOT?Pllll ,1taJI 3m1qe~He 

0,7 +_0,05. EcJIH npHHSITb .lt.lIH 3TOro OTHOmenHSI BeJIHqHHY 

0,66 ! 0,06, nonyqeHHyn B \<°'"- pacna.1tax , ro ror.1ta 

fi(l(l'l):.(5,1 ! 0,9)•lcf cex-
1
• (25) 

lpyrHe npe,D;CTaBJieHHUe Ha KOBf>epem:tHD H panee ony6JimtOBaHHHe 

.1tanHHe O p:i.cn~HHX CBOttcnax \<t - J.!830HOB llO.ltTBepX)taDT na

nHCaH!lble B!lme 3Ha'l8HHSI BepOSITHOCTelt pa3JIHqHHX UO,lt pacna,D;a 
0 . 4 

Ki'" );:}30Hoa. 3ro HJIJIDcrpnpyercn cne.1tyxi~en ra6Jimtelt 

IO 

!I 

Ii 

ll:3 TaC!JI.24 31tcnepHMeHT 

r1.(-½--0) / r2. 0,15 !0,04 0,16 ! O, 03 20) 

'z. (Oet>)/ rz.(+-o) 1,8 ! O, 5 2,0 ! 0,6 21 ) 
• f.S ~ 0.6 24) 

.. ~ilooo)/rz. 0,27!0,os 
+ . 

0,2 - 0,06 21) 

r1.l "'- -o ),1.(~~s.-w;) 0,18 !0,05 O,I85 ! O, 04 20) 

0,26 ! o, 02 ~) 

··o,163 !.0,05 19) 

B pa6ore 3ncnepa H .ltP• 19) 6HJia oneneHa BeponraocrL pa.1tna

n11onHoro pi.cna.1ta 1t.t - i.e aonoa no· cxeue 

\< 02. ""!" U"'T ·tC \ . 
EHJIO ooll(eno 47 .:co6UTHll, conpoaox.n;aamHXCSI KOHaepcuelt 

r~ KBaHTOB. 0HH MOryT 6!lTb 06yCJIOBJI8ffil KaK H811HCaHHOlt Bllme 

peaxnnett, mK H pi.cna,n:ilM \<~ - i.eaoHOB no cxeMe k°'-➔ K"*tr-n° 
Rx MOl!CHO paa.rteJIHTL no tatJHCJieHMM KB.K mcc.u pacnaamencn 

CHCTeW, TaK Ii BeJI1mrnll ~ .D;JISI 2tr - CHCTeW B \/
0 

- C06UTUlt. 

TOJILKO ,ll;Ba. H3 HHX COOTBeTCTByDT pacna.ity no yxaaaHHOtt cxeue, 

a OCTaJILH!,I8 SIBJISDTCSI 1:. - pacna.itaMH ~0
i... - MB30HOB. 0TCD.ita 

I 

CJie,ltyer, 'lTO aepOSITHOCTb pa,!i;KaI(KOHHOrO z, -pacna.rta -<:-ue-

aona Ill.BHa 1,5';!; HBO BCSIKOM cnyqae C 5% aepOSITHOCTLD om 

paaHa inn 6oJii.me· 6%. 

3aKaHqHBan 3TOT naparpa¢, w xoreJIH 6u yxaaarL, e~e 

0.ltHY xapauepKCTHKY HeJienTOHHHX pl.Clla.D;OB \{~ - M830HOB.PellL 

lt.,l(0T 06 H3MepemtS!X cneKTp0B,KHH8TI{q8CKHX 3HeprKtt u0 
- Me30HOB 

B µi.cnll.,l(e \<~ ➔ t+tr-:-n° • CornacHo Bena6epry ~J), orneceHHM 
. 0 

K ¢aa1foouy o6'!,8uy ~ ooponrHOCTL WlT\io) IIOSIBJI8HM i 11eao-

Ha C KHH8TIBl8CKOtt 3HeprHUtt \no Onp8A8JISl8TCS Bllµl.X8HHeM 

\(t'o. 
W l'f\t") -= i + 0.(-\-~ o) M~.o 

¢> (26) 

II 
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Ha AB,HHJD xospepenq1rn ~pe,ncTaBJieau pe 3YJI uarbl 1tsuepe 1rnl! 

¢anopa HaxJIOHa O.h-o) , no.11yi1eHwe B .llyt!ae 
24

) 

O.l-'"- o) = - 8,5 :t r,o 
H Hn.1nrnol!ce 25) 

rA. ~-y-o) = - 8,2 ! 1,0 . 

Panee sra BeJiwuma onpe,neJiuach B pa<lore Illlspca H 

,np. 20) , r.n;e ·,n.11S1 aee noJiy11eHo :rnatJea11e 

o.t-+-o) = - 7,I .:!: I,7. 

Ycpe.n;l!el!HOe :rna11eHHe :JTHX .Tpex BeJIH'IHH dy,neT paBHO 

ll. l + - 0) = - 8, I .:!: 0, 7. ( 27) 

AaaJIOrH'IHill! aaaJIH3 npoBe,neHHHR Ka.11uycou K ,np.1261 B EepY.JIK 

,ll;Jlil n+ -Me30HOB B i:."··-pacna,n;e, .II.M, l!TO 

a.,. (o 0-+) = - IO ! I. (28) 

3aepreTHtJecxne CilOKTPU n ~oppe.uqnH \\- uesOHOB B IOOBe'IHl:lX 

COCTOHHIDIX K-pacna,J;OB 003BOMllT c,;eJ18.Tb 38.p;Jll)tJOlllU! 0 \\j\-:S38.Hll0-

,JteltCTBHH npR w.JIHx sueprMx n o wxan11sue K-pacna,nou. Pel.lb M,l!;eT 

0 TOR, OilllCUB8.8TCS JIH Jll -pacna,; K-M830HOB ,nuarpwuon BH,J;a 

·.l. n~"° ~- --. fl 

I\ 
HJH,B arou npoqeccc weer NCCTO :sxxa,n OT pesonaacRoro TIII-Bsawuo-

,nencTBHil (6'- uesona) u p,.cna,; onKcuuaerca ,nmrpawuol »n,na 

/" 

~" 
I " 

r,ne G'- Y030R xapauepirnyeTCSl napaHeTpaUH f..\100 li3B l'I r;:IOOlhn. 

AB8JlK3 Il-uesOHH!lX cnexTpOB X xoppe.llill\HOHHUX ::xp<f,eP:TOB :iror du 

,;an CBe.J;CHH.ll O B0'3YO%HUX nap&1:erpax 6 -Y830Ha, AHa.11113 1,'!cneKT-

12 

j! 

(I 

,i+ ~ 
poB B ""--c.i pacna,ne yxasuBaer aa TO, tJto ec.lln t:; - pesouauc 

CJDl8CTByeT, TO ero XBaBTOBHe tJHCJla C.118,!l;YIJ~e 

Mr;; ,. 337 ! 4 M3B 

~6 = 87 ! 9 lil3B. 

u tre.JtOBepoaTHO, tJTO ero xnanTo~ue qHc.11a raxoBu, xax yxa3ano · 

Bume. A.Ha.1orl{tjHHlt aHa.Hs \\'
0

- cneupoB B pacna,1;e \Z~->"'°"\,-"1:> 
yxasuBaeT Ha COBW8CTXKOCTb sxcneplDl3RTa.l&RHX .itaHHHX C B03WOX

HllH CyElaCTB0B8BiteU ~ pe30HaBCa C XBaBTOBHHll 'IKCJ!!WH 

~\ f: ,. (375 ! 35) lfaB 

~~ =(75 :!: 30\ t,,\~{. 

no cooTBetcnyer panee ony<l.11uonaitHHU oqe:a1ta.u If\ =(38I!5)H3B, 
".\ . \ ~ 

'rs• (48 !a) HuJ• ~ ~ 
Ilo.itpo<lHHff aHB.JUI3 \(~ 1- pacna)ta i:Io 2027 cJiyqasrn, sa,n;eTeKTH

poBaHRHU B BO,ll;OpO,D;HOff H ~peOROBOff ny3!ipbKOBOI xauepax, 

npoBe,neH TypHHCI.OI! rpynnoJt'rto HX .itaHmrn xo31pqra~HeHT na1.tJ10Ha 
-+ 

B nupa.xemnr .itla cneupa W - uesoaoB (26) pa.BeH 

cJ.. ( 0 o-\- j = - II :t 4, 

-t Cneup ~ - uesoHOB uoxeT Oun cor .11acoBaH c nmoTe30l! 

0 (5' - pesonaHce, eCJI)l OH JWeeT CJlC)tYIJilHC KBaHTOB!le 'IHC.la 

Mo' ~ 350 Y:3B 

r (; r- 80 U3B 

26) 
'!TO COOTB8TCTByeT pe3y.ll&T8.TY 1)6.dOTU , HO He cor.11acyerca 

C COOTBSTC't BYIJ)Ullill napaweTp8.llll f::: - pe30H8l1Ca, noJiyiia1>11(HUHCII 

xs amusa pacna,a:oB }( ~ ➔ rr-t,,-~ 0 
x \- ire30H~ • 

I'J 

• 
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B \{-t - pacna.B:e Irneercn B03l!OltHOCTh B q;{C TOM Blt,ll;C no .1y-
~\.\ 

qni, cae.n;emrn o · tr,, - B3amt0,ll;e t!CTBHH npn m11ux :rneprm1x. 

!IO.ilyQCHHHe B Eeps;J11t-BllCltOHCHHC ,P;8H!IHO 06 3rfx,pe:it?ltBHUX lm.ccax 

2Il-CKCTCYU xopo~o COOTBC?CtBynr ¢a:ioaouy 06$euy s -COCTO/I

Hn/I 3TOff cncreiru. Oan He coriacYlJtCs c npe.n;c.ttasaHHmtn rHno

:resu Epayaa-3;rnrepa 
9

) o CYJ!ICCTBOBamm <5 - pesoHaHca npn 

400 J.!3n c nmp1moff IOO M3a. ll:rnepemrn acmwerpim pa3.11era 

\, - UC30IIOB OtllOCHTCJ!l,HO HMpanJiemm mmy,u,ca 2II - Cll'.Ctel!LI 

B ee cncreue noxon ;a:aJIH J:e :iy.nrar, q:ro 

~ - B,. 

~-\- 1c, 
- \'\-t~ --S" ..9 

U--.D 
v+D 

\ f!) :t 'b. 
5;3 

Ha.111111ne acmru:erpHll B pa:i,ere .n;nyx Il-Me30HOB CB1t.l(eren1,crnyer 

0 HaJIWHIH Itait >- BOJUlli, ta.It l{ P - BO.mu B HX Ii:Ol!C'qHOll 

COCTO/IHMll H .n;aer 3HaqeHHC pasHOCTH ¢as 37HX .ll.BYX COCTO/IHllff, 

paBHOe 

S0 - b 
1 

.. (65 ! .35)~. 

TaKllll oOpasou, HYeDridJIC/I ce~qac COBOitynHOCT& 3KCilCJllWCHTaJII,

HHX xanHux He 1101.er paccuarp1rnaucs Kax no.l(raepl'~aDliiR rn

note:iy o cy~cnoBaHaa b - pe301iaaca B 2II - CHcnnro,rrpe.1t

Jio:reHHYD Epayaou ll 3;rnrepou .lt.1IJI · e.iumoro onncanrui ynou.JJHyrux 

1.10,li J,'lGflllAOB ,K-Me30HOB, 

14 

§ 4. \< 0 
- Me30HU H CP-HHBapHaHTHOClh 

cornacHO COBpeMeHHUM npe,1tcTaBJieHHJIM BOJIHOBaH qiymt~WI 
• 

}{~ - Me30Ha qeraa OTHOCHTenI,HO Cp_ npeoC!pasOBBlrnH, a BOJIH0B8.S{ 

qiyHK~HH Ki - 11:e:io:aa aeqerHa OTHOCHTenI,HO raKoro npeo6pa:io

naHHH. 3ro oC!crosreJILCTBO oC!yCJlaBJIHBaer ,ItOMHHHpOBaHUe 2Il-MO,D;ll 

pacna.ita ~f- ue:ioaa H ]tOMHHHpOBaHHe rpe:,cqacrHqaux w.n;_pacnaAa 

\{t - Me30Ha. ECJIH \C~ - M:l30H /IBJIHCTC/I paBHO.llepORtHOP. CMeCl,JO ' ~ 
\{O H 1('0 - uesOHOB, TO TaKM noc:raHOBKa BOnpoca MOl:ter 6HTL 

npOBepeHa B H3MepeHH/IX OTHOllEHRR BeposrHocren 3JiexrpOHHHX H 

ll03HTpOHHUX rpexqactHqHW( piClla,IiOB 'ii - Me30HOB MO,ltU \<e~
OnyC!Jim;O:eaHH!le paaee· .ItaHHUe, nonytieaaue B JiyOaef2it B EpYKreP.

neae, CBH,ll;CT8JihCTB0B6.JIH O rou, QTO 3TO ·OTHOmeHHe .6JIH3KO K 

e,ltHHll!le •. Ha .ltaHHYD KOHqiepeHQHD npe,ItCTaBJieHU pe3yJILTaru, rrony

qeaHUe B EpYKreRBeHe I 9) npu 06.nyqeHHH BO,!tOpO,ItHOff nysHpbKOBOM 

Kauep1,1 B ny1.1xe \<~ - Me30HOB. Ha ocuoBe 715 col1HrHff ~~- pac~ 

na,1tOB no.ny1.1eao :iaxnnqeuHe; qro 

rz.(ll"rev)/11..C«-e+J) = I,OJ '!: o,07 

Hsae~rirue ceffqac cyuuapHUe ,1t8Jtirue no.3tOMy nonpocy)tanr 

CJie,ItyDmHR'pe:iyJILTar 

N ( n-+e.-1) 
/v{ii-etv) 

&'30 
G69 = I, OJI :!:o, 054 (29) 

J(pyra.sI B03MOXHOCTh npoBepHTL CBOilCTBa aHca~C!JIR \(0 -Me-

30HOB orHocurenuo <:.P- npeoC!pasoBaa:m saitJiu-iaercs B 

I5 

~· 
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I: 

noacxax 2II -pacnll,lta \<~ - Me3oHa, KOTopmt noJIHocn1> 3anpe

JlleH, ecJIH ~°-z.. - M630H JIBml6TC.II -qacTnnei:t, BOJIHOBa.11 <pYJlKUH.11 

XOTOpon He"IJeTHa OTHOCHTeJILHO cP-npeo6pa30BaHR.II. 

Ha ,1,;aHHYJ) xoHPepeHnHn ripe;i;cTaBJleHH pe3yJIL:ram noHcxoB 

2II - pacnll,lta \<1- MeSOHa, npOBe,IJ;eHHJIX B Tpex J1a.6oparopH.11X. 

B lye!He 28) Ha OCHOBe.aH8.JIH3a OKOJIO 800 v°- co6UTHl:t B xa:u:e

pa~ BHJILCOHa, 06Jlytl6HHHX B Hell'rpa.JILHHX nyqxax CHHXpo<pa30TpO-

Ha orura, ,IJ;JIJI BepXHero npe;i;ena OTH0CHT6JILHOl:t nepOJITHOCTH· 

2II - pacnll,lta \(t~ Me~OHa ll0Jlyt16HO 3Hall6HH6 

r-1Jtrt1r-){ t"' 1.. G 2, s· rn-3 

B yDOM.IIHYTOfl BHme pa60Te B BpyxreiBeHe 
19

) noJiy11eHO 

3aKJ11>"1J 6HH6, IIT 0 

. r1.tt1trfl/f'l. e. 2,5•10-3 • 

RJiiHHOl:tCKa.11 rpynna 29) llOJIYIIHJla ,B;rut :non BCRHIIHHll oopxHee 

3HaqeHHe 

· '.z.{\T"tt()/rz.~ J•ro-3• 

3ra npo6Jieua H3yt1aJiac1, B crenHaJILHO npoBe,1,;eHHllX IlpHH

CTOHC1toR_ rpynnoH JO) OIIl:lrax B ny11zte ~t- m3oitoB or AG-$ 
B EpyxreHneHe. H He 6Y]f.Y ocraHaBJIHBll.TLCJI Ha ,11;eT8JlJIX aroro 

axcnep:aueHTa, llOCitOJILXY C HHMH UOEHO ll03HaKOUHTLCJI B uarepH

amx cexnHoHHoro 3ace,11;aHHR. no,1,;po6Hoe o6cyx,n;eHHe ero pe-

3ynTaTOB Ha cex~HOHHOU 3ace,11;aHHH H B xyJiyapax ltOR<pepennHH 

CBH,11;6T6JILCT»yeT O TOM, "IJTO HeT B03:LIOXHOCTH yxa3aTL Ha xaxae

-JIHClO cepLe3HH6 annapaTypHHe HRH <pH3Hll 6CltH8 npmHHH, ItO ro

pHe uorJIH 6H 06~.IICHHTL llOJIY116HHll6 IlpHOTOHCitOff rpynnon 

peayJILTa:tH. TaitHll 06pa3ou, IDIBl>TCJI yxa3runm aa B03MOlm06 

CY!ll6CTBOBaHH6 2Il - pacnll,lta ~'i..- ue30HOB, OTHOCHTeJILHaJI 

BepOHTHOCTL ltOTOpO~O Ha OCH0B6 3TOro 3ItC!EpHMeHra oneHHBaeT

CJI B6JIH"IJHHOff_: 

16 

,-. 

·r1-tn-+n-)/r'2.." = (2,0 : o,4)•10-3. ('.30) 
0 

Ecmi :no rax, ro Tor;1a noJIHOBaa tl>YHKUH.11 \<z_-1.1e:30na He 

JIBm:teTCJI coelCTBCHHUM COCT0JIHV.0M cP-npeoelpa.30B8.HHfl. ECJIH ee npe,11;

CTaBHTl> B BH,IJ;O 

\(o .,._\ [(lZo-\<IJ)+t.(\<o+~o)1, 
~ ~ ' 

TO ~JI!! yo,11;yJI.11 neJrntmm,1 E no ny11e.eTca 311a11eHHe 

\ £\ ~ 2, 3•10-3• (JI). 

IloJiyqeHirun pe3yJILTaT JIBJIIICTCJI 11pe3ru11aRHO. BalIHlU.f no CBOHM 

nocne,:tcrBmrn, nocr:om,icy noaB1uie1c11 anuep11ar1rna: m160 K.~ R 

~1- MC30Hll He JIBY.J'!J)TCS! COClCTBeHllllMH COCTOJIHH.l!Mli CP-npeoOpa30Ba

mm, Jiuoo BOOCll!le CP-11~rnap:r1taH'IHOCTL CJlM!iX B3aHMO,il;8IlCTBHl1 He 

HMCCT Mecro. Ey,11;eM HD.,11;88TbCJI, IITO OTBBT Ha 3TOT nonpgc 6y~eT 

nor,yqea B ClJIMzanmee npewi:. 

~ § -5. crpyuVPa TpeX"llaCTUIIIIIIX JlellTOHHUX pacna.n;OB 

i< - ue30HCJB ( l<h - pacna.gu). 

Ha ,11;aHHYIJ KOR.'l)epemi1rn npe,n;cmBJieiru cne,n;eaua o cneKTpax 

H 1toppe1mnIIsi;c B \<Q1 - pi.cna;itax \(+ u i::- - i,.-eso11on, nony11eml!le 

a) B Jlytl HO: 30 - JIUTpOBal'! KCeHOHOW.li :itai.rnpa B nyqKe 

ocraHll.BJIHBa!l~HXCR ¼+ - M630I!OB JI); · 

Cl) B MH"llHrane: JO - CM.KC6HOHOBM IlY31IpbKOBM KaMepa 

D nytnte OCTaHaiimma!'.lll\HXCJI \{,+ - W30HOB j) j 

B) B Ilap~ye 32).: J~- ,ll;DtlMOBaJ1 nysupLKOBrut Ka!.llpa c 

T.11Jt6JihlM ranOJIHeHH6M B nytrn:e ocraHOBlrnm,1xcJI \{:. Me30H0Bj 

r) _ B EepKJili J'.3),'.34),JSr: '.30 - ,ll;lll!MOBM ny31i1pLK0'8M 

1tauepa B ny11ie ocraHaBJIHDaDIIIHXCJI l<. 1- - ue3011ci B; • 
,11;) B Typm1e 36): 81-cu. BO,IJ;OpO,ll;Ha/l Ka.Mepa B nyllKO OCTaHO

B!1BliH!XCJI K+- MC30HOB. 
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CBe~HHsr o cneitTpax B ~i- picna.rtax nonyqem B cJ1e.JtyD:.. 

DIHX pi6otax: 

e) ~Ha 4T): 6oJibmM xaMepa BHJ!hcoua; 

x) U/IJIHHO£lce JB): HCitJ)OBHe xru.e pH. 

H~C:.lieU, npe,JtCTaBJl8Hll ,JtaBH!le O llOJI.RpJi3aUHH rt Me30HOB 

B \(.j{~- pacna.rtax, nonyqeume B .JtBYX rpynnax; 

3) UocxBa 39): qiOT03MYJibCHOHuasr xaMepa; 

H) IiepKJIH-BHCKOHCHH 35) ( JO - ,l{D!MOB8JI xaMepa c Tl'!lteJIHM 

Hano Jl}l8HH8M) • 

Bonpoc O BapHaHTe B3aHMO,Jte!CTBHH pemaeTCH Ba OCHOBe 

H3MepeBHff· 3HepreTH'!8CKHX cneKTpOB JICDTOHOB H ;TJIOBHX xoppe

JIHitHff B K~~- pacna,Jtax I< 1- H 1<0
2. - Me3ouon. 

B Ba.H60.11ee o<Smeu BH.Jte Ma-rpwumn 3Jieueu-r \<e>- pacna.ita uoxeT 

6HTb 3ailHCaH B BH,Jte 

N ~ L 'Uv Od '\Je I\"-- , 
('.32) 

r.zte Oc-A,- .ztHpaKOBClta.R !&3.Tpl!la, COOTBeTCTByDntasi O.l{HOuy H3 

Tpex B03MOlltHHX THilOB B38lU.lO,JteAcTBHff: Clta.JISIPHOMY, TeH30pH0ll,' 

H B8KTOPHOMY, H \A-10o\ \le - ~enTOH~ff TOK, a ~J. - TOK 

CHJlbHO'Ba:rnHMO,IteAcTByDll!HX qacrHn, KO TOJlll HYeeT DH.It 

cxaJisipuoe B3aHMO.iteffcTBHe A.d, .... T$ ( o;), 

-reu:Jopnoe B3aHMO,Jteffcnme An~ hlq,'?.) P><Pir, 

neKTOpuoe ~3aHMO.l{el!cTBHe A J. '""i;.(o;l(P<1'lt).i+T_(th,)lPw-Pn\(, 
r.zte P, H Pr-- qe-rupeXMepmrn mmyn1,c1:1 coo-rne-rc-rpeuuo \(- l.lB

soua l4 1r - uesoua H -\-Cc¢) qiop:M¢a,1tTopu cooT:ae~cTBYJllllHX 

napiaHTOB B3aHMO~flCTBK!I, ·snBHCHDUle OT 3HeprHH i° - Ye30HOB. 

:aon:poc o Bapua11To imaHYo,n;encnM B \(h - pacna,1tax yAoOuee 

peon, HCCJie;ty.R \{e') - pacn8.,Jtli. )l;el!CTSHl\e,'!l,HO, B 3TOll CJl]'l!l.e, 

ec.11.H sami:caT:& A .t. B B;ue 

18 

,f 

l,1. 

~thl~\(4 () .. \-1-·Lltk·\\,)1"'-=- ltvP'(.., 'hlC'w.-~rr\\._, ('.33) 

r,11;e \ + ':: \" -L -:. l°vv i" -\ v , 

TO qacn uaTpHllHOro 3JI8lleHTa, nponopnHOHaJibHaSI '\v , npKBO,ltHTCH 

It BK.ltY ft ap~e!tTHBHOro" CitaJIHpHOro B3aHuo.n:eACTBHSI 

(\,vW..t. Uv\1-t~\u~, 
BKJIIU OT xotoporo nponop~Houaneu w.cce HsJiyqae1.1oro sapsrxeHHoro 

Jl8IlTOHa H, CJie.n:onaTeJibHO, MaJI B l<e"}- p:l.C na.ztax. Ta1tHM o6paaoM, " 

B npe,JtnOJIOXeHHH llHCTOro BapHaHTa B3a.HMO,Jte8CTBKH uoryT dUTb 

noJiyqeHH npe.ztCKa3aHKH O KOppeJIHUHOHHllX H cnexTpaJibHllX xapaKTe

PHCTHKaX \<e.3 - pacna.ita, cpg.nHeHHe !tOTOpHX C 3KCnepHM8HTaJib-

HO OOJIY1l8HH!,IMH ;i:aeT.B03MO:IBOCTb pemHTb O BapHWIT8 B3aHMO.n:en

CTBruI B 3TOLI pacna,n;e. Pe3yJibtaTH Taxoro .am.JIR3a, BllllOJIH8HHOro 

pasJIJNHHMH rpynnrurn, npe.ztctaBHBmmm CBOK ,JtaHJme ua xospepeu

llHD, MOlmO BH,Jtetb B Ta6JI.I. CpaBR8HH8 npe.ztcxasaHHff pa3JIRt!HHX 

Bapll6.HT0B TeOpHH C 3KCnepHM8HTaJibH!lLIH ,ItaHHHMH MOZHO BH,JteTb 

,ltJL!I 1l80TOH-IlH()HHllX xoppeJIHUHI Ha PRC. I , .n:JIH Il03HTPOHHHX cneKT

pOB Ha pHc.2. 
+

AHaJIH3 CBe,JteHHA O pa3JIRt!HOro nma xoppeJI.RllHHX B ~1-pac-

na,Jte ,JtaeT ~830THOCHTeJibHO It 3HepreTHll8CKOfl 38.BHCHMOCTH ~OPM

~aKTOpOB onpe.zteJieHHYD D03MOXHOCTb npHnTH K saKJIDqeHm:>, llTO 

'3TOT pacna,JJ. OllHCUBaercsi BCKTOPHHM napHaHTOM B3aHMO.ztelcTBHH. 

To, llTO It Taxouy ie BHBo.n:y npHBO,ltHT H 8.HaJIH3 3H8preTRtl8CKHX 

cneKTPOB qac±m1 - npO)JyK~OB ~tl- pacna,JJ.a B npe,1tllOJI0%8HHH 

CJIOOOl! 38.BHCHMOCTH qiopupaKTOpOB OT 3HeprHH 11 - M830Ha, CBH

.n:eTeJll>CTByet B Il0Jlb3Y cnpaBe,n:JIHBOCTH mxoro npe,»;nOJIOXeHKH B 

c.nyqae BeKTOpuoro ~OpMq>aKTOpa 1'+ • To~ )ta MOl[HO c,n:eJiaTb KOJIH

qecTBeHHHe oneHKH 3aBHCHMOCTH OOKTOpHoro qiopupa1tTOpa OT 
1.. 

KBa,itpaTa llempexuepnoro nepe,Jtauuoro HMIIYJibca ci,;. EcJIH 3arrn:ca.Tb 
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'JTY 3aBHCHMOCT:b B BH,ll;e °'7.. (~- _) 
I ,.,_1+)\-, \.{ 

""l'-t- :lo rt,fr 
To 3HatteHM.nap8lleTpa \ , TIOJIYlleHHlle pa3JIRIIHllUH rpynnaUH, 

.n:aDT ycpe.n:HeHHyD J3eJI~1rny,paBHyD 

A = - 0,01 ;!:, 0,02. \½"°J 
TaKHll 06pa3011, '<t3, -pacna,ll; omi:c1rnaeTCSl B8KTO~Hlrn BapHaHTOM 

1 B3aHM_o.n:ettcTBHSl C npaKT~e CKH IlOCTOSlHHIUl qiopajlaK?opou t+ • B 

npe.n:eJiaX omH60K OTIHTa KOJilNeCTBeH!lllff xapiKTep 'JTOtl 3aBHCIDJOC~ 

TH noxa He ycTaHOMeH. Bo BCSJKOM cnyttae BH,ll;HO, IITO 3HepreTH

tteCK8Jl 3aBRCHMOCT1, qiop~iqiaKTopa \+ onpe.n:eJisteTCSl OtteHh MaJ:lllM 

3HatteHHeM nap?,Merpa';\, o_ BOJIWIHHe KOTOporo TIOKa rOBOpHTl, paHO. 

Tenep1, o l<e!:,- pacna,ll;aX '<0
L - ue 3oao n. Paaee B paCSote 

· 20) Illl'Jpca H .n:p. · 6UJIO IlOKa3auo, IITO B ua.rnyqmeM COOTBeTCTBHH 
' 0 c 'JKcnepm.reuTaJIMI!lMH .itanmnrn: o '<1,.- 11e3oaax HB.XO.lJ:SlTCst npe.n:-

CKa3aHHSJ neKTopaoro MpHaara teopm1 c npHCSmrnHrem,Ho nocrosiH

lll1M qiopwpaKTOpOM. Honue ,ItaHHUe no 3TOuy BOnpocy Ha OCHOBe 

548 l<i~- pacna,ll;OB npe,n:cTaBJieHlJ UJ.IJIHHOffCKOtl rpynnolt 
4
o) 

(cu. PHC. 3) CBH,ll;eTeJIJ,CTBYDT D no Jil,3Y -v- - BapW:l.RTa 

B3aHMO.n:etlCTBHSl. 3:ror BUDO.n: no,n:%oop:it.n:aeTCS R pe3yJIJ,TarauH, 

TIOJiyttElHHUlffl B .lty6He 4I). B :1-!JlJIHHOtlCe l}O) 61rna npe,n:npl'!HSITa 

:raiae TIOIHTKa onpe,n:eJIHTl, 3HepreT!AeGKyD saBHCHMOCTl, qiopu

¢ait;i;°pa :\+. Ruemnt.mca ,l!;amn.tu y.n:oBJieTBOp.aeT sa1racm.rocr1, ·h.C<C) 
B _ BH,ll;e 1. -'2. Cy,_ 

·h. \<y} ~ ! -\- l b±1..) · \0 V.f" (¼) 
B cornacRH c 'JTIDI pesyn1,rarou uaico.n:arca H .n:a.Huue, nonyttea-

nue n ,nyoae. 

Pesn1mpya .n:amme o \<e,- pacna,l\e \~. H 
0 . 

K 2. - uesouon, 

MO:EHO yrneplt,ll;atb, ttro c Oom,molt cTeneHbll .n:ocroBepuocrH raxon 

pacna,ll; OilHCllBaerc11 BeKTopmat B3a1rno.n:eltCTBlieM C qiopwpaKTOl)OM 

.,\~, KOTopult c1.a60 saBHCHT OT xoo..n:paTa nepe,n:aHaoro nenronau 

mmyJn,ca a,.,_. 

20 

Bonpoc o napHaRTC Bsam10.n:eUcTBIDI B \<.:3.- pacna.1te mia:e 

pemaeTCSl !la OCHODe aHaJIR3a CBe,ll;eHHit O KOppeJIS!UHSlX n 3RepreTR

qec1mx cnexrpax ttacnm-npo,eyxTOB ero picna,ll;a. )tonoJtHHTeJibHast 

HHqiop11~ru1 uoll'.eT dun no.11y11ena en;e .n3 usuepeRHlt noJISJpirnamrn 

\""" - w 30ROB or aroro picna,ll;a. Peay 111,:raru npo,Iie11aRHOfO pi,s.1I1ttt

mnrn rpynna1.111 aHainrna nonytteHnux mm aKcnepmreHTaJib1rax ,l!;aHmtx 

1t npe,ll;CTaBJieHmie r:ia )iaHHyD KOHq,apeimHn, CBe,D;eHII B Ta6JI.II. 

.I(amrue Ta6JI.II RJ!JillCTP~PYIJTCSI uarep:;rn.Jia.1m, noiiyt1eumum B micJie

.ltOBamrnx xar,iu:repucnm ¥it1, - p:i.cna,D;on: Ha p;ic. ;; non:a3aHU 

f+t - KOppeJIJIUHll, Ha pliCo 5 rr - KOppeJISlll}111 B Vi°O-: pacna,rce, 

a· Ha pnc.6 n 7- nonnp:irnaunoHHHe xapru.:repitcrJnm ~t-- 1.re3onoa, 

IlOJlyttemrue 1; MocKBe H B :Ee_pKJin. BH,l\IIO, IITO n npn6Jin1temm He-
. L . . 

38.BHCRl.!OCTH qiopurJiaK:rOpon OT Cf 3KcneplU!8liTaJII,Hlle )l;amrne CDH-

,IieTeJibCTByDT B IlOJII>3Y B9KTOpnoro aap!Cnra nsam.w,nettC!BHSI B 

\(f,- racna,ll;e. IlpH a:ro:u sHaqemrn nap&lerpa ··-r= ·L/1 + .IiOHHO 

OUT!, npmmro Il~}:!611H311TeJII,HO piBHb!M nyJill. K TaKOliy-xe BllBO,ll;y 

MOlltHO IlpHitTH Ha OCHOBC paCCMOTpeRHS! ,!(8.HlfilX O \(r3" pacna,D;e 

l<t- J,lB30HOD, npe,ll;CTaB,'I8Hl-!UX 88. ,l(aHHyD KOaiiepeHUHll HJ!JIH!!Oit.-

cn:oa ~ ly6nencxoa rpynna:tm M pa11ee onyCSJtnxonanHHX .Ii!lHH!il Hnapca 

li .liP 20) ~ 0 7 +0,9 ) • ·~ =' -I,J • 

Tan:m. CIJ,!)'.l,SOM, B !)8JAMX ).(OBOJILHO ec:recuennoro )l;OUY!:!8HlUI 

0 npH6JIH3HT8J!1,HO nocrORHHUX ~op~q>aKTOpax, 3KCnepY~IDHT«,O,lmC 

,:u;amrue O '{r)- pacna,n;aX CBli,ll;eTeJibCTBYJJT B TIOJib3J BeitTOpHoro 

napwrn:ra asa:vrn:o.n,erlcTBn.q a 3TOM picneJJ;e \(- ueaoHOB co 3Hlltte

mreu napru.1erpa. )" , 6Jill:3KHM K ayiI-£: Eo11ee :rottaoe npe,ll;cTaBne

mie o 'T Moir.er <lHTb rrony11e110 ua u3necTROro 3Hattemm OTl!Oms

mm -.::e:powrnocxelt 1<~3 II l<e3 - :rncna,n:on. HueeT MecTO coo:rnomemre 

fl .. o,651 + o,r2s1 + o;ors9 ," + • • • (11) 
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IlocKO llbKY H3Meprnlllle 3aaqea11ta ~ ,n;Jia \f~· H \<~ - w 30HOB 

6JIH3KH ( CM. (15), (23) H (25) ), TO MOEHO J.1Cil0llb30BaTI, J;IX 

cpe,n;Hee 3Hat1ea11te, · KOTopoe. paBHO R = 0,68 :!: 0,114 • Tor,n;a 1,13 

( '\';) C118.IU'llT ,n;oo. pemeHM ,ll;JIR ? 

t. = - 6,9 :!: 0,6 'f =0,2!0,6. 
;z.. 

(38) 

Ha OCHOBe npHBe,n;eHHl:lX BHme ,n;aHHUX 60JibmOe orp:r.1uareJibHOe 3Ha-

tl6HH6 r ,ll;OJil!CHO 6HTb OT6p01116HO. IlpH6JIH3HTenbHOe paB6HCTB0 

HYJIJD, Be11HtlHHbl "f 03Hat1aeT, t!TO MaTPHtIHHll 3JI8M6!1T \<e~H \(J"~ 
- pacna,D;OB ( 3·3,) onpe,n;em1erea t1JieaoM, npono pn:r.1oaaJibll!lM -t~ • 
Tor,n;a OH CT8.HOBHTCR aHaJIOl'HtIH!lM WTPHtIHOMy 3JleMeHTy iiel- pac

na.n;a, KOTOPHtl npono~HOHaJieH (~+-+ P~. Taita.a aaa11or11ta HMeer 

MeCTO B npH611HX6HHH yHHmpaon CHMM6TPHH, 6C11R npe,n;IIOJiaraerca 

coxpaaeaue TOKa yanrapaoro cnmm, 

IIonyq1rnmeeca cormcHe ,n;amrux o Be1111t1nrne l' , nonyqeHHHX 

H3 CIIeK TpaJibHHX ;n;aHHHX Ii H3 B81JHt!HHH R:. ~ , Il03B0 JiaeT 
e.~ 

pacCMOTpeTb BOIIpOC O ~r - YHHBepcaJibHOCTH B 116II:OH!lliX Tpex-

11acTHtIHHX pacna,n;ax \{\.- Me3BHOB , IIOCK011bKY B MaTPHIIHOM 3116-

J..'EiHTe ("~~ cpopMJflaKTOpl O,ll;HHaKOBbl ,ll;J!Ji \{~) H '<'}', pacIIa,D;OB. 

, .l!Jia. KOHCTaHT CBR3H f:,.r H Ae, xapaxrepH3YlllllHX 3TH ,n;na THIJa 

116IITOHHHX pacna,n;OB \(+_ M830HOB Ha OCHOBe ,n;aamx, IlOJlylleHHHX 
) 

B MHl!Hraae, CJle,n;yer, llTO 

Ar f IJ.. e = l, 08 ;!: o, 14 • 
(39) 

3TO COOTreTCTByeT ,JJ;8.HHHM O e~ - YHHBepCaJibHOCTH B CJiaClHX 

nponeccax c fl~ =0. Terepb, npe,n;noJiaI'aSI <ljt- ya11tnepcaJibHOCTb 

cnpaBe,lJ;~HBOtt, MOXHO oneHHTb CHOBB. ::inepreTHl!8CKYIJ 38.BHCHUOCTb 

¢opwiiaKTOpOB. EcJIH oaa HMeeT BH,ll; 

.t.,-= A ( i+ >.0.t.,_lv..\) 
. ( (~IL) t1, :. \3 \ -t A 'v _Vjlf _ 
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TO KOHCTaJITll HM81lT 3Hall8HM 

A = c1,6.: o,5)•10-
2 ce1t1/2 

M3B 2 

e, = - (4,2 ! 2,a)•Io-2 cex -I/2 

Man 2 

A = - 0,02 : 0,03 

I 
KoHcTaHTa /\ nor:a He MOl:eT ClHTb onpe,D;e11eaa R3 HM61llllHXCSI 

,n;aHHHX. OTCD,JJ;a HM86M 

e,/ A = - o,54 :!: o,J5-

B c11yt1ae ~rnrapaon cmai:erpHH oxH,lllleTCSI ~ = - o, 5. 

B rrap,n;ye BilePBHe Il0Jlyt!6HI,I CB8,11;6HHR oO 3HepreTIAeCKOM cnex-rpe 

r-- J.:830HOB B 1(14)_ plCIIa,D;aX OTpHUaTeJlbHHX \<-: U:830HOB. 

<>im Ta1t:m:e COOTB8TCTBYJDT B8KT0pHOU:y na.p!taHTY reopxut co 3Ha

tl8HH8M napauerpa 1 ' npHClJIH3HT8JlbHO paBH!lM HYJlll._ 

Yxa:m:eu, Ha~OHen, t!TO ecJiit 1' =o R- HM88T MeCTO 

!Zr - ya1rnepcaJ1bHOCTb, T~~:,D;eM ID48Tb, llTO 

t\=TC\(J<~A'l'e.~ = 0,651 

§ 6. Pacna,n& /\
0 

- nmepoHOJ!. 

li3 "MllpOBHX" ,n;aHHllX O BpeMeHH XH3HH /\~- r11tnepoaa 

l!TO 7) 

t"" = (2,51 :!: o,09)•Io-
10 

ceK 

HJIII 

fA
0

= (O,J99 ! O,OOI)•Io
1

0 ce·x-I. 

23 

cJie,D;yer, 

(40) 
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Ilpe:1tc~BJ1eH1me Ha ltOHpepeH~HD ,Ita.HJllie () BepOJITHOCTH ~-..: pac

na.n;a )\0 - r:wnepoHa C_Be.iteH!l COBMeCTHO C paHee H:3BeCTHllMR B 

HHXecne.itYI.'l!IYD Ta6nimy 

C. Bo..«f1V\ .o.t J.. 
42

) 

R. tta ~- a.l 41) 

V. Li \\J J-. c.&_ _
14

") 

f:>. A ~~t eJ : cJ .\ti") 

KonHtlecTBO 
cnyqaeB 

I02 

62 

22 
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" rpc.J ') 
R-::-•10 - r" 

O, 78 :!: O,I2 

o,a2 ! o,~J 

I,55 ! 0,34 

2,9 ! I,~ 

.llna cpe.itHero 3Ha'leHHJI OTCD.ita nonyqaeTcJI BenH11HHa 

" /1. rpev /r = (o,a, ! o,09)•ro-3 , . (41) 

tJTO COOTBeTcTByeT 

... I\ (o· + 0 )•I 7 -I 'pe~ = ,34 --0, 4 O celt _ (41) 

B "MHPOBHX" .itaHHHX HueeTcJI IJ co6HTHR f-t - pac:na.ita 

A,. - rHnepom ( 9 - BHCltOHCHH 4r), 2 - I.tEPH H 2 - I.tEPH-IlapHx, 

JlOH.ItOH-BepreH 
45

) • OraocurenbHaJI BepOJITHOCTb 3TOrO pacna.itti. 

o~eHHBaeTCJI BeRHtlHHOR 

rr; 11 /r,.. = co,IJ ! ~,clf>)•ro-t (42) 

ECRH ID(eeT J.e CTO Qr- ymmepCa.JibHOCTb B 1le ITTOHHHX pacna;,;aX 

j\
0

- rHnepoaa, TO OTHomeHHe repOHTHOCTeR .itBYX B03MOXHHX era 

nenTOHIIHX pacna.n;OB paBHO OTHOmeHHD <pa30BHX 06'f>eMOB, r.e. 
A / I\ ff)"" fre.11 = o,I65, 

'!TO .itaer 
• ~ + J· Irtt" = ( o,I4 - o,02)•Io- • 

3To cor nacyeTca c 3Kcnepm,eHmnbHO HB.R.lteHHHM 3Ha'lemieM ( 42) 

24 

,. ' 

)tJ!JI ~kl1 H CBH)teteRbCTByeT B IT0nb3Y er - YI!HBepCaJibHOCTH, 
· I + IJ~ · no 61rno _H npH aaanH3e .itaHHHX o '<f?. H "el - pacna.n;ax 

( CM. (39),). 

Kalt 

+ 
§ 7. Pacna.,JQ,I 1"-- rime po HOB 

· li3BeCT!ll,le .itaaHHe o npeueaax Ji:H3HH 3ep.lll!temmx t: -· r1mepo

IIOB xapa1trepH3YDTCJI cne.itYDIIIHMH 3Ha'!eHW!MH 
7

) . 

Lz:1- = (0,81 ! o,06)•ro-IO celt 

t~-~ (I,6I: o,r)·ro-
10

·ce1t, 

l!TO coorBeTcTByeT 3HalleHHHll neposfrHocreR 

r:z:t = (I,24 ! 0,09)•IOIO ceK-I 

, 1 - = ( o,622 : o,040)·roro ce1t-I. 

(43) 

)lo HaCTOJI1I1ero BpeMeHH 3a,IteKTH,POBaHO OKORO 70 CO~l:lTml ~ - pac

na.it~B OTpHUaTenbHO 3apa:a:eHHl:lX r-- nnepOHOB. B TO :ii:e Bpe1.111 

HeT no1ta:HH o.itaoro m.ite:ii:ao H.IteHTH~imupoBaHHOro cnyqaa pacna.ita 

1:,+-he+J. l-!MeD111HeCJI cefftiac CBe.iteHHH O 'f- pacna.itax r1rH-

nepOHOB uoimo BH)teTb B npHBe.iteHHOff 

\-I . Co w,.<MJ J .J. 'It =i) 

l!HCJIO 
C061lTHff 
.;-~nc.v 

JI 

HHXe Ta6JJJme 
f- I 

r\\Q", 10> 
r,:-

I,4!0,J 

2.t 
r"'~" 
r~~ 

.!01I2 

c.. ~"'"', el. cJ,. ~i\ n I,¢01 4 L 0,12 

1:-,\--11.1''¥'~.eJ.J.4~) II I,0!0,4 L.0,4 

~- M ·,~ d-. ~- SO) I6 I,Is!o,4 ~O,I 

.lln: 12pe.itaero 3Hatiemm oraocHTenbHHX nepoJITnocren -~ - pacna.ita 

~-- nnepO!{OB nonytianrca BenwmH!l 

r~- / r i- = CI 2 ! o 2)•Io-3 
Vc/l.,J , , (44) 
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f,1 
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,1:+ /r~+ L- _,. 
hev _ lO • ( 'is) 

Ceffqac H3B8CTH!l 5l) •22 C06!lTHJI ~ - pacna.ita z-_ I'HIIepOHOB • 

3ro C00TB8TCTBY8T BenHl!HHe OTHOCHTenLHOR B8p0.!ITH0CTH 3TOR MO)Oi 

pa.cna..ita, paBHOtt ,1:. - /rt'-_ (o 7 + o 15)•10-3 \!Ir" - , - , . 
.ll3 1,4,e, - YffHOOpcam,HocTH cne.nyer, qro 

I z- ~-
\ "'r" I r.,.e'J =0,46 

( \.j (,) 

_ u, HcnonL3YR · ( Vil\), nony11aeu 

I'" C /rt-; 0 5•10-3 

. hr.~ ' 1 

qro, Oll8BH,ltHO, HaXO)tHTC.!I B xopomeM COI'JiaCHH C 3KCnepm.reHranLHO 

Halt)t8H!IllM 3Hall8HH8M ('·H,) 3TOlt B8JIHqJrnl.l, IlO.ltTB8 pE,D;M er- YHH

BepcaJILHOCTL. 
+ 

TenepL O ~- pa.cna,llaX 2:-rHnepOHOB • .lfu CHX nop H3B8CT8H 

no Ka TOnLKO 0,llHH cny11an pacna.1ta z:i:,. "rT", Hati)teHHllR B B~pMH 
52

): 

Ony6nmtoBaHl.l eme ,llBa KaH,llH,l\ll.Ta B nonLsy 3Toro kaHana:r-\.:pacna,lla, 

HO OHH MOI'YT 6llTL 06'Ilf!CH8Hl.l Ka.K pa.cna.itu .no MO~e .c:t-➔ 1'11l°"°t" . 
TaKKM o6pa.30M, OCHOBllBMCL TOnLKO Ha C061.lTHH, 3atpHKCHp0BaHHOM 

B EepKnH, MOXHO YTBepllt,ll11TL, IITO 

,1-t /r'i+< 2·10-4. C t..:i.) "'r - -\-, 
JlnR z;!"_ r1mepOHOB B03MOJl'.Hl.l 81118 H JienTOHHl.l8 pacna,llH C b$=0 

no KaHanaM 
-+ 0 + '\ 

L - ' " .,. e - + v. .,. (lf '!) 
).tn.!I pa.cna,D;OB no cxeMe 1:.-~I\ 0e-~ H3B8CTHO. Sl) OKOno 20 C06!lTHR, 

qTO COOTBeTCTByeT 
r-£- / rr-_ co a i o 3)•10-4 ( 4~\ 

f\.e;.J - ' ' • I) 

Ilo 4-M 3e.q>HKCHPOB8.HHl.lM .no C!iX nop C06llTUSIM pa.cna,llOB ~-+ .. >..
0
et J 

MOlKHO saKnllllUTL, IITO SI) 
r:i.J. ,:-t- -'J Ae.vf( = (0,7 0,4) IO (fo) 

26 

+ . 
3aMernM s,llecL B cBn3H c aTon w,llolt ~ -- :incria.itoB c s!,=o, 
11ro ecnH 'B 3THX pacna..1tax cnpa.Be.1tmtBa r1moresa coxpaHs1>111erocs 

B8KT0pHOI'O roxa, TO 3TOT THil pa.cna.na o6ycnoBJieH axcHa.JILHO

B8KTOPH!lM B3aHM0.1teffCTBH8M l) • Jtns nonOlUtT8nLHOlt OUOCHTenL

HOff Az-·qerHOCTH Tor.na j'HHBepca.n:LHa.!I 11erupeXif>epMOHHM 

reopHSI npe.1tcKa3HBaeT cne.nyn111He snatteHH.!I OTHOCHTenLHHX Bepoar

HOcren: 

r'fe:, /r-r-= 1·10-4 i- -z+1 ti- ·'4 '"'" r = o,5•10- .• 

. BH,ltHO' llTO IlJ8.ltCK8.3aHim HaXO.ltHTCS B xopomeM cornacxx C 

H3B8 CTHHMH 3KCnepH1BHTanLHl.llAH 3Hal!eHmn.m ( \.\~)H (~o) • 

§ 8. Pacna.iw; .==: rHnepoHoB. 

Ilo no cn:e.1tHHM 53, 54, 55) .1taHH!:IU Mac ca::=::-rimep OHa paBHa 

~-= (1321,2!0,3) M3B1 (!;"() 

·-o ----a ..=. - rHnepoH Jierqe .:= -rHnepoHa na BMHtJHHY 

AW\=-tt..,.,_-Vo\-=
0

= (6,3 ~ I,05) MaB. - - (.r~) 

3ro HaXO,l(HTCSI B xopomeM COI'JraCHH co 3HalleHH8M AW'I\, HaA,IteH

HllM Konne:MaHOM H fn3moy56) Ha OCHOBe coo6paxeHH1t cJia6oro 

HapymeaHsr?\\(3) - cHMMerp:irn: 

bM :::o{Mi:-- h\z;:1-)-{\\\"'~"'r) = 6,7 :!: 0,4. 

BpeMSI %H3HH ==:-.,. I'HnepoHa cen11ac oneHHBaeTC.!I BeUNHHOll 

'"'t"~- = (l,76 ! o,os)•10-10 ceK. (S-1.') 
Jtrur Bp8M8HU llCH3HH :::: 0-nnepOHa;·nonytteHH!l8 pa.smNHllMH rpynnaMH 

.1taHH!le, He raK xopomo coBna.itanT mx~y co6on, Kart B cnyqae 

::::-; H HX cpe.1tHee paBHO 

L -=-.,= (2,80 :!: 0,26)•fo-IO cex (s~ 
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3TH Be_JIIDIHHli BpeMeH XHSHK COOTBeTCTByDT Bepo.11THOCT.f!M 

r: ( + ) IO -I ;;:- ,= 0,57 - 0,01 •IO cex 

r -=-o = (0,36 :!: 0,04)" IOIO ceK. 

X Ao -- Ao -eJIHCHTH - rHITepoHa OT pacna.n:a =-,. nlT onpe,11;eJI.11eTC.f! He-: 

:JaBHCHMO OT cmma =--- r:imepoHa ', IiAK 
2.~e~"~ -' - ~=--- J 

Q\ ~ - - \q. \ "1.-. le,f2. 
r.n:e Q. - auITJIRTy.n:a nepexo.l(a B cocmoJIHHe ii" A - CHCTeMH c 

opelHTMl>ll!lM .MOMeHTOM .t: '1-\ , a b - aunJIHTy.l(a ITe pexo

.l(a B COCTOJlHHe c {:: >{t-t, . 3xcITepuMeHTaJil>HHe HSMepeHHJl 

~YHKnHH pacITpe.l(eJieHH.11 

_ t -i -+ d ,.d. ::: ( i\ P) 1 0 fi\ p) > 
r.l(e A · H p - e.n:HHHtJHHe Bex:rop1,1 .J,.0 rHITepoHa H npo:roHa 

COOTBeTCT~emio OT==-- H /\
0 

- pacITa,l(OB t ,l(allT 

d.,.c:J~- = - O,JO :!: 0,04. 

ll:CITOJIJ,SyJl sHalleHHe <:I.I\ = + 0,62 :t _ o, 07, OTCD,n:a ITO nyqaeu 

ri;E- = - o, 48 :!: o, 08 • (S"~) 

QneHxa BeJIH'lHHH CITHHa ~-:.. r:imepoHa ClHJia c,n:eJiaHa rpynITolt 

KaJIH!flopHHltCKOro YHHBepcH:re:ra, C IlOMOll!l>llU8TO,n:a JIH H HHra 

ll:CITOJll>SYJl aHcaM61ll> ===-- r:imepOHOB, ITOnylleHHlitt B peaxnHH 

\(- s+p'-:>- -=--+1<."" - ) 

ITPH ~-:= I,8 r3B/C H ~- = I,95 r:rn/c , OHH Ha OCHOBe 

3KCilepHMeHTaJll>HHX .n:aHHHX oneHHBH BeJlID!HHy IlJIOTHOCTH sace

JleHHJl ITO,ll;COCTOJlHHlt c ~, = '3/2 

}±3. -=-~ t{l-S-'P~)±-j- (~C} -1.Cf>)l. 
2. U\:;:- 1. 3 ~ J, 

r.n:e O • ~ 

9h = -< Pn {Cb\~)) "'- te\V -.:~" 
( ➔ -- ) ~ - HOpManl> K ITJlOCKOCTH reHepanHH =- - rHITepOHOB. 

Hatt.n:eHO' llTO 

1_};. = - 0,28 : 0,21 • 
2. 
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. 11.0 
CHpa.xyscxaJI rpynITa ucc11e,n:0Ba11a. saBHCHMOCTl> xenHCHTH ,, -:rH7 . 

ITepoHOB OT yrna t H H8lllna, '!TO 

\ ~ = - 0,9I :!: G,40----,z. 
lJIJl cpe,n:Hero saalleHHJt 3T0lt BeJ!HllHHH OTCD,n:a ·1WeeM 

1 ,. = - o,JJ :!: 0,20. 
--h 

•TaKHM o6pasou, 3TO :rna.t1eHne Ha I ,65 c:ra.H.n:apTHHX OTKJIOHeHnlt 

o:rnmae:rcll · OT 'I_312. =O, ecnw ClH cmm :::- - nmepoiia ClHJl 

paBeH· ~:::½. . 0TCD,ll;a CJie.n:ye:r, l!TO B03MOllrHO, llTO -~;i=i_ ,HO 

sHatiemrn 'l=-= ½_ ITOKa He MOllteT ClHTl> ncKJIJJtieHo uMellll!HMHCSI 

sxcITepHMeHTMbl-lllMH .n:aHll!lMH. IIpe.n:rroJJaraJI, 11:ro 1:1,::::_= 2 , ITapa

MeTIJ!l ==:- - pacITa.n:a 

J..__-::. -:ZRe ~p1' ._ = 21'~$e* 
- \$\2.-\- \p\l I \3 .=. - \f\1.+ \P\1. ) 

\$\-Z...\p\,. 

t- -= ,s\-i·'-lP\\rc;,.) 
1.. '2. 2... 

c:i(-= + CS-+'\- :-J. ' - ,= -=- ) (S't) 

HaxO,IUO( HS HSMepeHHlt ¢YHKnHH pacITpe,n:eJieHWI 

,\-(1,tl: -q \ 1 + Qi~ P::: R )~ ~+ c:il,. p" p L 
r .n:e 1 ~ .. ? · ➔ -+ ,.,. - _. P. _ lcl.'a-t-f>s:?)l\;-~::f>~/\+"r::.:l\x(PalC/\) 

.... ,. - . 1.. + ct s-P:;;: it . " 
H P.,,. - Be KT Op ITO JISIP nsanm{ -s:,-- rnITepOHOB, HarrpaBJI0HHHlt, 

. ' ' 

. otieBH.l(Ho, B,n:oni, Hopmnn YI • rrapa.MeTpd~ onpe.l(eJISieTcSI c 

xopomen TOllHOCUJJ, a TOllHOCTl> OITpe.n:eneHHSI ~:::. H ~ ropas.n:o 

xyxe. Ho HS (S-'\) BH,ll;HO, llTO 3TH Be !Hl!HHH KOppeJIH!)OBaHH H 

l(()JB:HO Il03TOMy Ham1can ___ _ 

l?:: ::, " , _ rJ. i.? ~ \ ~ ({> 

':.: -:. ,J \- ,J.':::. ~~ ~. 

llsBeCTHHe 3KCITepuueHTMbHHe ,n:aHHHe .n:an:r c~e.n:YDII!Re ycpe.n:HeH-

HHe BeJ!Hl!Hllli ITapaueTpOB d.::: H -~ : 

o(-:::-- = - o, 48:!:. o, 05 

<\>=- = + gO !, IQO 
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. - Q -
Taitm« O6pa.30M, m.reeM m.6op napaMerpoB incna..n;a'.:=:" .. t,.. 11 B 

BH,I(e 

d.::- = - o,48 ! o,os 
~E- = + o,I4 :! o,I7 

't":-- = + 0,85 ! 0,04 · 

(~t) 

B BepKJIH 6u1;; npoauaJIHsHpOBaHU .itaH!ll,[e o :;:-_ :pacna.ztax 57) c 

~eJibD nonyqeHHR CBe,JteHHff 06 3?HX napawerpax )t1IR qero HCUOJIL30BU• 

ca uero;11; rea3opos noJIHpH3a~a58i PesyJILraru aJiaJIH3a 3aBHcar or 

npe,1tno1IoXeHHtt o xapaKrepMCrmtax aucau6na-==:--_ rHnepoHOB. B 

pauxax yita3aHHIIX BHme coo6pa2teHHff noJiyqaerca, qro o<::- =-0,2 

H t..= + 0,9 • .Ifs :noro sra.qeHHH t_ cJie.ityer, qro B pacna.zte - . -
.:::";/qc ;D;OMHHJfpyer itamu, B KOTOpOM. Au - CHCTeMa B KOHeQHOM 

COC TOHHHH H8.XO,ll;HTCH B i - COC TOHHPll'l, 

\P/$11. = o,oa :!: 0,02. 

KaK H3BeCTHO, aHaJior11:1rna.1r cnrya~IHI HMeer uecro l! B HeJieITTOH

ll'/:IX /\" - p:1cna.ztax, r,1te ra.tt;11;eHo, qi'o 

QTO 

t='t"p~ =+0,78+-0,04 ( 
,,._ _ -t- = + o 78 + 0,22 S 6)_) 
llo - 'nt<' ' - O, 42 

coorBercrByer 

\Pl~\ = o,35 :! 0,03 

0 39 + 0, 2 
, - o,r2 \ Po/$o\ = 

H CBH,ll;ereJILC?Byer B llO1IL3Y ,ll;OMIDiHPYDll!8rO BK1Ia,D;a ors- cocro.1r

HHH KOHequoff 1i - HYKJIOHHOff CHcrew or A0 
- pacna,1ta. 

-o 
IlapaMerpa acHwerpHH ae11enrOHHOro :pacna.zta-= - rHnepoHa 

H3B8CTH!,l ceffqac eme C nnoxoff TOQHOC?bD. Ilon:y,ieHH!:18 pa31IIDIHUMH 

rpynnaMH 3Ha.Q8HWI d.=o xapaitrepH3yDTCH C1I8.ltj'Illl!IDIH 3HaQeHHHMH 

30 

LRL 
UCLA 
P.>N L-+~i"2-

1IHC1IO zo 
9! 

45 

26 

<:/..::o 
-0,22 : 0,18 

+ ¾-0,07 - 0,26 

-0,32:o,32 
(&) 

C 60JIL::ZO!1 BepORTHOCTLD MOll'.HO .I(yMan, IJTO ri,.~ 1JB1IH8TCH Ita.K B 

c.nyqae <A=- orpmtarenLHOil BeJIHQUHOff. Ho O F3'.)JIHIJ8CTBeHHOM ero 

3Hall8HHH noKa rOBOPHTb He npHXO,I(HTCH. 

Pa11ee ony6nrocoBaml!le SJ) .I(aHHUe o rpex co6urHHX r1- pacna,1ta 

3:-_ rHnepoHa ITO cxe:.ie:::-_..AOeJ COOTBeTCTByDT 3Ha.lJ8HHD OTHO

CHTeJILHOff BepORTHOCTH 3TOro. pacna,1ta, :paBHOil 

-=-- -- L + . 3 rAe11 /r.;::. = (2,'l.- I,3)•10-. ( 6i\ 
I 

HaKOHe~, 6UJIH npe.I(npHHHThl llOilhll'KH IlOHCKOB :pacna.n;OB no KaHaJiy 

. :::-~'IIIT-, COOTBeTCTBYDll!eMy b ~ =2. He Hait,l{eHO HH O.D;HOro co6ur1rn, 

qro O3HatJaer 

R: ::::---nw
;-➔ Ai-

.c::: S· \o·>. 

§ 9. CtpyKrypa B3aHMO~encTBHtt, o6ycJiaBnMBaDSHX 

nenrOHHUe JJ@:Cila.JlU sneMeHTclpHh!X tJaCTH[. 

IlpHBe,I(eHHh!e Bhlme 3KCnepHMeHraJILHh!e ,D;aHJme O PJ.31Ilf\lHl1X 

· xa:paKrepMcn1KaX nenrOHHLIX pacna,I(OB crpaH11UX qacrmi COBM8CTHO 

C .113B8CTH!ilm qiaKTBJffl O nellTOHHWC pacna.n;ax JJ-' H II-Me-

3OHOB IlO3BO1IHDT onpe,D;enHTb KOHCTa.Hru, xapaKT8pH3yDll!He TOKH 

CHJILHO B3aHMO,I(ettCTByDll!MX qacrim B 3THX npoqeccax B reopHH 

Ka611:660. 

+ \-
Bo-nepBUX, H3 cpaBHeHHH B8I)OHTHOCTett pacne.p;OB l(f.'l. H .,.q 

MOlltHO Hat!TH yron CMemm3aHH1l a:r.c.ia'!LHO-B8KTOpH11X B3aHMO,I(e n-

JI 

~ 
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CTBHlt C .6$ =0 Ill A$ =l. OH 0Ka3UBaercH paBHllM 

Iv"\ = o,26s:'.:o,oos. c~2J 
t + 

.l{anee, cpaBHHBM BepouHOCTH l<ci:3 u tr e.3 - pacna,ll;OB, no~ 

nytiaeM cne.n:ynmee 3iraqeHHe yrna cuemmiaHun 'Ov Beuopuux B3aHMO

,ll;etiCTBHff C A$ =0 U b';, =l. 

\tv\ = 0,238 ! o,OIB. (63) 

B MO,ll;H~:mta~J/ll{ 3T0lt reopHH, npe.n:nollil3HHOlt EpeHe Ill .n:p.
3) 

ll!MeeTCH eme raxott JB:e yron CMemHBaHll!H Oo ,ll;JIH TOKOB c is =0 

H ~s =l B 6apHOHHUX neITTOHHHX pacna.n:ax, B KOTOpUX x!MeDT AleCTO 

BK}la,ll;H xaK or BexropHux, mx H aKSlllaJILHO-BeKTOPH!ilX B3aHMo.n:en

CTBll!l1. UcnoJIL::JyH )taHHUe O ~ - pacna,l(e HeffrpOHa, MOJ!CHO nonyqJ/lTI, 

CBH3L Mel!C,ll;Y KOHCTaHTOlt nepeHOPMHpOBKl/l B aKC.IIJa}ILHO-BeKTOpHllX 

B3all!MO,ll;eltcTBHHX \} liI yrJIOM '\)°e, B cne.1tYD!lleM BH)te 

-z. l ➔ 2.'t 
P.. ::- I -- D,~Ji. 
' ~l.."fl 

3areM, l'JCil0}1L3YH CBe;r;emm O BepOUHOCTHX pacna,ll;OB /\-.pa.J l'I 

~~he-J , MOJ!CHO Hai!TH lJHCJieHHUe 3HatJeHHH CJie,ll;ynll{HX KOHCTaHT 

~ = 1,221: 0,016 

\ t11\ = o. 234!0, 016 

c(A = 0,68 :!: 0,0J ._ 

3TH ;re 3Ha,qeHHH KOHCTaHT IlOJiytJaDTcH, ecnH MCil0JIL30BaTL .n:aH
\ 

Hfle O pacna,ll;aX °1'-..,~e \J _ ll!Jllll l:-:. nr~ • J{JIH cpe,n:Hll!X B3Be-

meH!JUX BenHtum no JiytiaDTCH 3HatJemrn 

\'ti)\ = 0,236 :'.: o, 014 

~ = 1,223 !: o,016. 
( 6'-)) 
(~) 

BH,ll;HO xopomee cornacHe BeJill!IJHH 11v\ liI 1'1oi , OT KOTOpHX 

HeCKO}IUO OT}IHtJaeTcH 3HatJeHHe \ ti',.\ • IIO-Bll!).(HMOMy, 3TO o6yc

JIOBJieHO npoHBJiem1eu 3HeprerMtJecxon 3aBHCll!MOCTli ¢op1.rpaxTopoB, 

IlOCKO}ILKY, oqeBli).(HO, qro B }(~i' pacna;r;e nepe)(aHHilff liMUYHLC 

32 

3aMeTHO 60}!Lfile 3TOlt Bem1traHU B i<e1 - pacna,ll;aX H nenTOHHHX 

pacna.itax 6apH0
1
~0B, TenepL MOlKHO cpaBHliTb npe,ll;CKa3aHHH O Bepo

HTHOCTHX pa.3mHtJHUX JienTOHHUX pacna,ll;OB 6apliOHOB, nonyqaeMUe 

B TeOp1rn 1eltHMaHa-I'enn-MaHa, B TeOpHII! f\a61i660 Ii ee MO,ll;~~li

pOro.HHOM BaPHaHTe EpeHe"H ,ll;p., C H3BeCTHUMI{ 3KCilepIDreHTanL-' 

HUMII! ,n:aHHUMH. Pe3yJILTaTH npi,rne.n:eHH B TOO}!. Ill. ¥!3 3TliX .n;aH!lUX 

BH.n;Ho, qTO 3KcnepliMeHmnLH);!lt Ma.TepHan Jiu6o eme He.n;ocraroqHo 

onpe.n:eJieHHUff, }11{60 'B0061l{e OTCYTCTByer; a Il03TOMy OKQHqareJIL

HHX cyJ!t).(eHHff no 3TOMy BOnpocy c.n:enaTL He}IL3H. ()qeBll!).(nO, 

TO}lbKO, lJTO KJiaCCKlJeCKM reopim ¢ellHMaHa-renn-MaHa .n:aeT 
I 

npe.n:c1ta.saHll!H O BepOHTHOCTHX ~- pacna,ll;HIIX npo~eccOB C AS=l, 
' .. 

KOTOpHe; 20-J0 p:!.3 60JILme H3BeCTHHX 3KcnepHMeHranLHO. B 

TO xe BpeWI HMeeTca.xopomee· corJiacll!e no nopa.n:Ky Be~Mii:HH 

3Kcne pm.e HTa}ILHUX .n:aJI HUX C npe.D;CKa3aHHHMH BapHaHTOB Ka611660 

Ill EpeHe H .n:p. 

· 47) -B pa6oTe , · npoBe,D;eH am,}11{3 JienTOHHUX Jll.Cila,ll;OB 6apHOHOB 

c ~eJILD yroqHeHHH napaJ,(eTpOB nepBOHaqaJILHOll TeOpHII! Ka6a66o, 

KOTOP!lMII! ,zqioMe yr JI~ ,\t I HBAADTCH 3HatJeHHH npKBe.n;eHH!lX 

MaTpMtJH!lX 3neMeHTOB ~'.() OT c Ba3_ea F -THna 1,1 '2) - THna, ' 
\ 

KOTOpue ·onpe.n:eJIHDT aKcJ/la}lbHO-BeKTOpHyD qacTL IDTPl{ql!Oro 

:rneueHT.a · nenTOHHOro pacna,11;a 6apliOHa. HMem i.s cro ·Mpa:m:earui , 

.n:AA CBH3H F 1,1 /J - napaMerpoB c HsMepnewMH 11a onuTe 

Be}ll{qHHaMH: 

r ~" i r" =- o;=n • \ 01
• :~/3i "'.,, ~[ l-t-1./1~ { ~ t- \ t> r] 

\ .;;,J (,~-:-=- \.s-2.11fl. ~~YI?.~ l i..+ l1'i\'( ~- l=)'l] 

r ,:- / i:- -" 'l . -i 'l. >.e,J r · = . o, h • \ o ~ ~ ~ l >, o o i) J 

r k.~-, r~.:=~,·l ·\O)\ ~~ft \.t-2,C\~ ( f-\ ~VJ 

JJ 
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q., ( ":_ pe'IJ\ 
\\v l ~➔ e.v~\ ~ ~-$- ~A ( v\- \>ell\ = Ft-~ 

~N { i"I"> f>e-4) 

°av ( ~ ~ '?.~~ l -= \, 0-2 ~ / v..i-
Pe3yJILTaTH aToro aHaJIH3a npe,ncTaBJieHU Ha pHc.7. Toqxa C 
ecTL pemeHHe, no.nyqeHHOe B pa6ore Ka6H66o 2). Boo6me roBOpH~ 

HMeeTcJI ~a noauoxsux pemeHHJI A :ir B , nepBoe H3 xoropHx 

6JIH3KO K C. • KaxeTCJI, qro B .nyqmeM COOTBeTCTBHH C H3BeCTHU

MH ,namnnm o nepeuemmiamrn: CBH3e.l! F n 'j) - THIIOB D CHJr:b

HHX B3aHMo,neffcTBHJIX mxo,nHTca pemeHHe A • PemeHHH Hcxan:ircL 

B BapHaHTax 
0L) c HcnoJIL30BaHHeM cBe,neHHlt o Ki- - pacna,nax 

H \'i) 6e3 HCIIO)IL30BaHW! 3THX ,naHHHX. PesynnaTH aHaJIH3a H 

noJiyqa1Jm:irecH npe,nc1taaaHHH O BepOHTHOCTJIX HeKOTOpHX MO,n Jien

TOHHHX pacna,nOB rnnepOHOB IIPHBe,neHLI B m6JIH~e IY •. 

PaccMOTpnM renepL 3KCIIep:m.ieHTaJILHHe ,nru1mw, KO TOpHe 

uormr 6H ,nan :irncpopMartHll O CTpyKType MaTPH'lll:lX 3JieMeHTOB 

JienTOHHLIX pacna,nOB 6apHOHOB. no 3TOMY BOnpocy HMeDTCJI CBe,ne

HHR TOJILKO O v- - :incna,n;e /\ - rHnepOHOB. Pe'lL ~er, BO-nep

BHX, o pesynuarax, xoropue 6HJIH paHee ony6nnxoaa.su rpynnon 

Ilapmir-UEPH-Jio~oH-linJITOH-EepreH 42) H ocHOBaHH Ha aHaJIH3e 

102 C061iTHlt pacn~OB /\
0

.,, ~J B 60JILmoff ny3HpLKOBOt! 1tauepe 

c Ta:m:emu mnonHemreu B w.rHHTHOM none 17000 raycc, 06.ny

treHHOlt B nyqxe \<..;. - Me30HOB C HMilyJILCOJ.r I, 45 r3B/C. 3TH 

BHBO~ CJie.nJDll!He: C 99% BepOJITHOCUll HCILJIDqaeTCJI B03MOJCHOCTb 

· OIIHCaHHJI :ni:cnep1-rneHT8JIDIIJ,lX ,naHHliX CKaMpllLIM H 'lHCTO BeKTOpHHM 

Bap:iraHTaMH B3aHMo,neffCTBHJI. TeH30pHoe B3aHMO,ne.l!CTBHe He HCKJlll-

qaeTca, HO OHO ueHee BepORTHO (15%) 'treM a£CHaJILHO-BeKT0pHoe 

(35%) n Cl!eCL BeKTOpHoro :ir aKC:llaJILHO-BeKTOpHOro (38%) B3aHMO

,neffcTBHff. IIpe,nnoJrarM, tfTO B3aHMO,nellcnHe OITXCHBaeTCJI CWCLll 

34 

ne1tTOPH0r0 ll axcnaJlLHO-DeKT!)PHOrO B3am.ro,ne.l!CTBHff, MOXHO ·noJiy

trHTL BeJIINHHY MO~JlI! OTHOmeHHJI qiop1.qia1t1opon 3THX B3aHMo.nen-

crallff •. Ha11Jiyt1mee ero sHatremie ecTL • 

\CA\ = o,s + 0,9 , 
C.v - o,s ces) 

a c 95% ~OCTOBepHOCTLD OHO aaKJilltreHO B npe~eJiaX 

0 = \ CA[C.v \ L 3. ( 6(,) 

Kax OTMetraDT aBTOPH, nueeTCJI B03MOJB:HOCTL xopomo Y.JtOBJieTBOPHTL 

3KCTBPHMeHTaJll,HH!I ~aHHUM TaKlKe H COOTBeTCTBYllll!ID! B1i6CpOM OT

HOmeHWI ~OpMqJaKTOpOB cxaMpHoro H TeH30pHoro napHaHTOB B3aHM0-

~et!CTBHlt • 

BHCKOHCHHCKM rpynna 
44) B aHcaM6Jie 22 ~- pacna,n;OB ITOJIR-

. 0 
p:irsoBaHHUX A- rHnepoHOB, 3aqJHKCHpOBaHHHX B BO~opo~Hot! ny-

.,. 

3liPLKOBOtl xaMepe, o6»yt.eHHO.I! 1\-- Me30Hfill:H C HMJIYJII,COM B 

HHT9PBaJI9 OT I raB/C ~o I,J raB/C, HCCJie~OBaJia xoppeJIJI~HH ·~ ~- . ~ . 
Bn,na Pe~,.. n P'/~1' , r~e Pe H ~- HMnyJILCH aJieKTPOHa H -He.!!TpHHO , a CS",_ - Beuop cmrna /\ - r:irnepoHa B ero cHcTeMe 

IIOKOJI. ~YHK~HH :incnpe,neJieHnJI 3THX xoppeJIJI~Ht!, p.anpHMep, ,nJIJI 

3JieKTpOHOB, HMe9T BH,n 

.i + r,e 're Ce\~e , (6't) 

. r,ne ~e.:. cxop~cTL anexTpoaa, 9e onpe~eJIJieTCJI cooTHomeH:0:eu 

C 00 JIHtf HH O Ii 

dz._ d. 
~e = -'2.. \i-"!lfllt 

o( = - C..AICv. 

J{JIJI He.l!Tp,rno ru.reeT M9CT0 BHpaJB:emie !. + ?V' C.tr\~ V, 

r.ite ~" •:. '2.(<.(-i.+q)/l \+3o?). 

('~) 

((.g) 

Pe3yJinaw BHCKOHCHHcxon rpynnH coorBeTCTBYIJT cMec:ir-V--A-Ba-

pHaHTa TeapHH, ~aBaa 59) 

c.,.. /C.v= - o, 82 + Q,5 
- 0,4 , 

35 
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Ilpn 3TOM-V:A - BapHaHT 6oJiee BepoJITeH, 11eM Y+ A - BapHaHT 

a coo THomeH1rn ro4 :I. CBe.1te HHS! o KoppeJisinHsix BH.lta ~. lfe" Pv1 
noJIYtleHHble a 3ron rpynne,can,n:ereJibCTBJ'DT B noJIL3Y CP-HHBapnaHT

HOCTH HJIH, ecJIH cnpase,ll;JillBa cPT- TeopeMa' TO HHBapnaHTHOCTH 

OTUOCHTeJihHO o6pameHHSI BpeteHH. 0TCD,ll;a CJieJryeT 38.KJIDl!eHHe 0 

TOM, l!TO q>0pMI>aKTOpH AeffCTBHTeJih!lli. OqeB:ll,ll;HO, l!TO HX MOXHO Cl!H

TaTb rrpaKT!NeCKH nocTOSIHHHMH, ITOCKOJihKY HeT OCHOBtlHHff OXH,ll;aTb 

MX 60JILmHX H3MeHeHHit B HHTepaaJie KMHeTHlleCKHX 3HeprHff npOTOHOB 

.n;o 14,6 M3B B CHCTeMe ITOKO.fl I\ - rimepOHa. KoppeJISIUHH THna ...,~ 
Pe~ B ~ - pacna.n;e I\ - rmie pOHOB HCCJie)(oBam,1 B UEPH, e c 

noMomLD LeTO,D;HKH HCKIJOBHX KaMep. IlOJiyl!eHmi:e B 3TOi pa6ore 

,n;aHHHe IlpHBOMT K pe3yJILTaTy: 

t,A /Cv = - 0,4 ~ 0,4 

H'ftA ropna.HT HW! ¾CMDl!aercsi. 

(tl) 

.]lJisi ycpe.n;HeHHero 3Ha11eHwi aeJI:r!l!HH (<n), C\o) H (\\) MOXHO 

npHHR Tb Be JIHl! 1rny 

-c.., /C. v = - 0,7~0,4 <=ti) 
Eme o,n;Ha oneHKa MO)(yJIR OTHomeHHSI Cv/C"' MOJteT 61,1n noJiyqeHa 

H3 H3BeCTHOro 3Hal!eHHSI a6COJIIOTH0il aepORTHOCTH ~ - pacna.n;a 

/\ - rHrrepoHa~ .UeffcTBHTeJILHO cornacuo CaxypM/37/ 

r~~ = 2,15•107 co,206)2 'l J 2 ) -l , + ~ ceK , Cts) 

-ri TO ,l(aeT 51 ) 

lc"/cvl= I,04 :!: o,oa. C:+'-J) 
TaKHM o6pa30M, HaH6oJiee BepoRTHO, 'lTO f> - pacna.i( A -rH-

nepoHa onHcUBaercR Y- A - -sapHB-HTOM B3aHMo.n;effcTBHSI H OHO 

MOXeT 6HTL 3ailHCaHO B ¢opMe 

V- ( o,7:o,4)A. C\S') 

KoHel!HO, TOIIHOCTh 3KcnepHMeHTaJih~HX .n;aHHHX eme ,ll;aJieKO He TaK 

xopoma, xax 3TO XOTeJiocL 6u,H@ BH.ltHO corJia~He c npe.n;cKa3aHJ.Ul

J6 

-' 

MH•TeOpHH. 3TH .n;aH!llle CBH)teTeJILCTBYDT TrutXe O TOM, 'lTO BJIH.R

HH8 HHJtYitHPOBaHHllX cpopll¢aKTOPOB B ~ - pacrra.ite A - rHnepoHa 

ueBeJIHKO. 
TaKOBa CHTyrutHSI B npo6JieMe CTP'/KTYPH B38.HMO,D;effCTBHSI B 

'f - pacrraJ{e /\ - nrrepoHa. 

MoXHO 01.{8HHTL B8JIHIIHHY r/.. H )tJISI pacna.n;a {~ e\\~ • licnOJIL-

sroro supax.eHHSI .1tJISI aepouHocr11 pacna.n;a B :au.n;e 
. n l. ., , 1._~ S" 
\-::. ~ ~lt\V b (1 2.) 

· Gott:i -+ ~di ' 

3ye11 °.n;JISI 

Koropoe ,n;JISI aepoaruocrH pacna)ta z-.. V\eV ,1taeT 

r"!; = o,2a4·I_0
7

( I+Jo(2·) cex-
1

. 
' ' . 

,.(~b) 

CpaBH!{BaSI 3TO C 3KCnepmi:eHTa/ILHHMH 3Hal!eHHBM aepOSITHOCTH. pac-

CW.TPHBaeMoro :incna.zca, no ey-riaeu 

I~ I = o,~ ~o,r. C:\":\) 
AHanorwiHasi npone.zcypa a cJiy-riae :incrra,n;a 3:-.., /\e-J npHBO.ICHT K 

3Ha-rieHHD 

\i<\ = 2 ~ I, (fl.) 

TOIIHOCTh KOTOporo, KOHel!HO, Hey,n;OBJieTBOPHTeJihHa B CHJiy He.n;oc

TaTOqHon CTaTHCTHl!eCKOff TOIIHOCTH HCXO,D;HOrO 3Hal!eHHR BepOSITHOCTH 

rA;v-• 
BepORTHOCT L <? - pacrra.n;a - rHrrepoHa MOlitHO oneHHTh, 

HCXO,D;SI 113 rrpH~Hna YHHBepCaJihHOCTH. B 3TOM cty'lae BOCilORL30BaB~ 

mHCL (':\f.), MOlitHO HanHcau CBSl3L Melit.n;y BepOSITHOCTSIMH ~ - pacna-
10 -- . 

.n;a /\ H -=- -. rHnepOHOB B BH,D;e 

r.n;e 

--
f'A~J -

·-~ -
r rev 

. 1 

t 1:>-s )s- i-+ ~ex::: 
-- -- ' n" i+ ::.i ... 

b.-::i (),/\ =I,65. 

EcJIH rJ...---:-: <J.. , TO H3 ( =\:)) cne.n;yeT, 'ITO 
- /\, T 

r ":: - = 7 I06 CeK -J. 
he.v • • 

37 \... 
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iq 
Teop1rn Kao.11Cloo ){aeT 

r; -= r,a•ra6 -I 
ceK , 

a H3 ee M0,l{H~HKl:1UHH, npe,l{JIOJKeHHOff EpeHe H AP· CJie,l{yeT, 'IITO 

-- 6 I r/\ = 3•IO. ceK-. 

TaKH!.! o6pa.30M, ecJIU cA,-==-d./\ , TO ·OneHKH, OCHOEBHIJ!le Ha np1rn

nn:ne ymmepcam,HOCTH, ~HBO.IUIT K 3Haqe~M r A~~ f KOTOpl:l:e 

MeHLme H3BeCTHOro 3KcnepHMeHTaJII,HOro 3HaqeHHH 3TOff BeJIM!lHHc! 

JI! KOTOp!ie B TO Ee npeWI 0'.1'JIW!l:11l'.1'CSI OT 3Haqem1n, noJIYqemrux 

B TeOpHH Ka6H66o u n Teopun EpeHe H .l{p. KaK ll B CJiy'llae ~ -pac-

A'J 
na,l{a · - rnnepoHa, He HCKJimeHo, 'IITO 3.l{ecL m.reer MecTo rrpo-

SIBJieHHe BJirmHHSI HH,l{JitHp0B811HllX ¢0pMq)UKTOpOB. Ho O KOnIDleCT

neHHHX oneHKaX HX BJIHJJHHSI 3,l{eCL TaKEe ronOpHTL PUHO. 

§ IO. IIpunHJIO bQ-=bS B JieIITOHllliX pucmyi;ax CTpaHHb!X 

qa.Q_l'_!!k 

IlOCKOJILKY pa3nnme B § I coo6pa.llt8H.l:Ul O c:rpyx:rype TOKU 

CHJILHOB3UHMO,l{effcTBYJJmHX 'IIUCTHU B JieIITOHHliX pacnU,l{UX 3Jl8M8HTUp

HUX qacrun unrowTHtreCKH npIIBO,l{HT x npanHJiy o:r6opu HU H3MeHe

Hrui :rnenpwrncKOro 38.pSI,ll;U h q H CTPUHHOCTH b$ CHJILHOB3UllMO

.l{effcTBYJJl!IHX qacrm:i B nponecce iacnUAu, Ko:ropoe rnacHT, qTo 

A q/ b$= +I> 

TO npo B8 pxu cnpa.B8,l{JIHBO CTH BHilOJIHeHHSI 3TOro npanH JIU OT60pa 

HMeeT ¢yH,ll;aMeHTaJILHOe 3Ha'lleHHe. 

Huee:rcs B03MO%HOCTL nponepKH BHllOJIHHMOC?H 3TOro npaBHJia 

B 0111,J rax CJI8,l{YJJ1!1HX THllOB. 

I. Pacna.l{ ){ .._ -lfe30HO B no cxeue Wet . B npHHI{Hne 

.lf.1,[81lTCSI .103e B03MOE!i0CTH )l;JIR 3?oro KUHl:1JIU {nClla,l{U. IIepnaa H3 

HHX 
\< ... -Ht;. n-e-t ,J 

($0) 

38 

coorBercrnyer npan1uy ~q-=&$, u no aropon 

\< ~ ' tr"' tt' ➔ e.- " <ti) 
1rneer LCCTO· npunHJIO b~::-~~ • 3KcnepIDleHra.JILime ~mme no. 

3TOMY nonpocy noJiy,.JeHli Bep!tJIH-BHCKOHCmtCitOff rpynnon. ID!H Haff-

,l{eHO 75 pa.cna,D;OB no KUHaJIY (</:. O) H 0,ltllH B03MOlltE!d1 CJiyq~ 

pacna.ita no xaHaJIY (<h\), HO OH mreeT aJILTepHaTHBHOa 06$SICHe

mre xa1t "C. - pucna..it , B :s:oTopou -n - MB30H n,perepne.11 11epe

~apit.1tKY B IT 0- Me30H H O.ltHB H3 '\ - xnaaron KOHaepruponaJl 
.•· -4 

npH 3Tlll,[,. ~BaH BH.I(HWtt 3.lle:upoa. Ta1t.lf1l 06pl3 ou, . B "" -pac-

na.1te, onHCHBUBMOM a1tCHa.JlLHO-Be1tropmru B3UHM0){8ffCTBH8M, nOitU· 

Her onpe){eJIBHHl:lX CBl'l;)t8T8JILCTB B nOJll>3Y KUHaJia pacna..ita C ~q=-6~. 
,llJia nepXJrerO npe.iteJia OTHOl:2HM Ulm.llHTy.l( pacn~OB c t)q -:.-0 ~ 
H 6 q:. o ~ · nonyqaerca ror,1ta c 9~ ){Ocronepaoc T1>1l 3Hatre-

mm 

'I- \( e.'i 
A'k ... l~lf-:-6M = 

01
2.. 

A "~'i { ~ ~-:1> ~) (i~ 
2. TenepL nocuorpHU, tiro 11ono Cita3an o rrpa.BHJie 6<.}~6~ 

B pacna.l(UX, OilHC&Baewx BeitTOp!mY B3UHMO~effCTBH8M. 3TO ll0%HO 

C.l(eJ1ar1,, UHaJll13Hpya ,l{aH1U1e 06 3JIBK TpOHIIllX P3,CIIU,l{UX Heffrpa.lIL

llllX l{ - :ueaoHOB • .l{Jia s:roro Heo6xo.itmLO H3MepHTL Bpe:ueHHYJJ 

3UBHCHMOCTL HX JienTOHHHX pacnU){OB. 0Ha HMeer BH~ -

. N +t-f) -i- w-(-\.) = e. ( <:( e --lfr, -t e-+..tr.,) > ('l.?,) 

r~e r-, ' \ -+ '/.. 'i,0 )1.. 
. ,J. -: t1 : \ l - X ,< o • 

(t'I) 

3.1tec1, r; H '-i.. - a6C01IllTWe nepOSITHOCTH JienTOHHHX pacna,JtOB 

I . 0 11D 
COOTB8TCTB8HHO i{ I - H '-1.. - "Me30HOB H 

(\l(O ( ~q-:. -6$) 
'/..'(o-=- AKo(~Q--=~~) 

39 

(b~ 

' 



Tarurn oa:insoM, ,n;JI11 pell!emrn Borrpoca o B03MOJ(Hotl rrpHMeCH ru.m,m-

Ty.n;u nepeXO.l(OB C bQ,·-=--A ~ Heoaxo.n;m.i:o cpaBHHT.b B!lXO.l(ll 

JieilTOHH!lX pacna.n;oB k" - Me30HOB npH t-£1:, H rrp11 i:.>7 T 1 

Orry6Jimt0BaHH!le Ill-Hee .n;aH!llle no 3TO!,!J BOIIpocy CBe.n;eHU B HHlte

CJie.n;ynll(yn Ta.6JIHUY ( CM. EpyKrenneHcKyn KOHpepeHilHD no CJIMHM 

B3aHMO.l(ettcTBH/IM ceHTH6p.b 1963 r.): 

EepICmt-Bl'.!C KOHCHH 22 CJiytJa/1 t,(. = II,9 -t 7,5 
- 5,6 

EepKJili 23 CJiytJasJ cl 6 -t 6 = ,6 - 4 

KoJiyM6HH 23 CJIYtJaH 1. ..( d. < °S 

Ha )laHnyn KOHcpepeHUldD npe.n;cTaBlleHH p_esyJI.bTa:ru O BpeMeH

HOff saBliCHMOCTli JieIITOHHHX :incrra.n;on K~- Me30HOB, IIOJiytJeHHHe 

B napHlte 5o) rrpu BHamrne .n;aHHUX O \( 0 - MeBOHaX, IlOJIYtJHBmHX

CSI rrp'li rrepe sapH)tKe \'( \-_ Ltl 30HOB Ha He tlTpOH~X B n.n;pax T/lllteJIO-
• t.,O 

ro HarromreHHSI 6oJl.bmon nysHp.bKonon KaMepl. Hatl.n;eHo 189 "(!>-pac-

rra.n;cin. BpeMeHHHe saBHCH~OCTH ,nJIS! ,N.JH.) li Ne~C-l} , a T~Kllte 

HX CJMM!l N J(t:.)+ N; l t) , rrpe,ncranJieHH Ha .pHc. - 8. 3TH 

.namrue om1cunaDTcn saKOHOMepHOCT.bD BH,D;a ( 'b1) c neJIH'-rnHonoi.. , 

panHon 

r/.. 
tJTO COOTBBTCTByeT 

l,3+ 0,7 - o,6 , 

.,i 005+0II 
"~o= ' - o:I4 . ctt) 

TaKHM oOpasoM, mui6oJrce xopomo cTaTHCTHtJe CKU o6ecnetJeHH!le 

3ItCIIepHM8HTa.JII,!IHe ,l{aHHlle, irueDl!(Heca Ha cero,nHS!IJIHHff ,l{BHI,, 

IIO,l{TBepliC,ll;a.JJT pesyJI.bTaTH rpyrrII!l CTaffH6eprepa H IlpaKTH'lBCKli 

ltCKJIIDtJa~T D03MOlltHJD IIpHMBCI, 8JffiJIRTy,ny nep~X0,1{0B C 0~~-o!>. 
0 

B JieIITOHHHX :incna,nax "z. - M830HOB • BO BC.llKOM CJiytme, omr 

CYJllCCTBBHHO IIOHli3liJIH nepiHHff rrpe.n;eJI BKJia.ita OT 3TOro rrpouecc~ 

40 

·,,•.,, 

no cpanHel!HD c_ pa_Hee_ HMBBlllHMHC.ll 3KCIIepliM8HTaJII,!lllMlt ,naHll!lJ.rn. 

Tenep1, W Bli,nHM, tJTO HBT 3Kcrrepm,eHTaJII,IWX_ CB~,neTeJIL&TB 

B IIOJl.b3Y 3a11eTHOrO BitJla.ita nepeXO.l(OB C O q-..- b$ H B :incna-
• 

,1tax K - :i:e30HOB, onucunaeuux BeltTOPHUM nsaH11o;i:effcTBHeM. 

J. IIpaaliJIO 1>~~6$ nporepsieTC/1 TaKllte B ~ - pacrra.n;uux 

rrpoueccax s_pp.Ri:eHHHX ~ - rurrepOHOB, omrcunaewx Terrep1, 

y-r.e V·-A - nsaHMO,nencTBHeM. OtJea11.n:Ho, tJTO rrpam1Jiyh~-=-6 S 
cooTBeTCTByDT pacna.n;u 0Tp11uaTeU!lllX '!:-- nmepoaon 

,:---,nc~, (tt) 

a npaBHJIO hQ:-b$ perurnsyeTC.R B pacna.n;ax IIOJIOXHTBJII,HUX 

~;-- ~nrrepOHOB 
l.4 ""> Y'e_t v. civ 

ucnoJILsy.R npHne,n:eaH!le nume ,n:aH!llle o JieIITOHHUX pacrra.n;ax 

sapS!lltCHHHX. !:"t - rnnepOHOB, MOltHO noitasan, tJTO c 90% ,l(OCTO

nepHOCTI,[) 

Xi. 
-= A-1.. ( () q-:: -6$\ 

A '£.,(b~-=- b t) 
6 o,~. 

(~69) 

CJie,n:yeT npli 3TOM IIOMHHTI,, qro C 60JILmon nepOHTHOCTLD CJiy

qatt pacna.n;a -,_i-,\'\r-tl} ,o6Hapyzemru:ff .B .oep1rnn:, HCitJIDtJaBTC.R 

Kalt cpOHOBUll. 

4. Eme 0,l(Ha OilBHita BitJia~a npoiteCCOB C A q:..-6~ MOJ:BT 

6HTI, IIOJiytieHa H3 H3B8CTHUX ,l(ruIHHX O HeffTPHHH!lX 3ItCIIepIDleH

TaX· 5l) • 

OtJeBH,nHO, IITO rrpoueccy c /)~= 0 

-~ "'°"'.;... P+J"- ( '10) 

. COOTBBTCTByeT peaKUH.R · c 6 t = I 

i + r\ .., y + + r- , .. (~I) 
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n i-oTopon uwer MecTo Aq-=--o$ 
peatmrul C t:, ~ :- ~ £ 

AHruiorHllHo, yanpHMep, 

~ ¼-
~ + h ➔ YJ. + r-

~ f,.";.tt\-

COOTB8TCTBJ8T pea~1rn c bS =0: . 

i + \\ ~ N'lt;- ·t- )-l'"", 

( 'l2_) 

. J!JIS! He ttTp1,rno C :rneprimMH, MeHLm.1um: 4 r3B, H3Be CTHU OKOJio· 200 

C06!lTHt! pea~J,Uf ('ll1) If OKOJIO IOO co<11nHn peaKnHlf (93). 

EcJilf 6u BKJla.itli a.M~JiHTy,l( c Aq-::.-o~ H ~~--6t B peaKJ:{Hlf 

(~I ) H ( ~ <) 6!lJ! If 6u 0,l(Hll8.KO Bli , TO MOllCHO 6u;ro 6u ~lll'.lf,l(aTI, 

OICOJIO 12 c;ryqaeB reHepanHH CTpaHHliX tJaCTm:{ HeffTpHHO C_3Hep

ruen, MeHLmen 4 r3B. 0,l(HaKo lfsBec~eH TOJI1-xo O,l(lfH Ta.Karo po,l(a 

c;ryqan, He S!J3JIS!1Jll(HffCJI ,l(OCTOBepwu, nOCKOJII,ity )(axe HeT \B!13-

M0l£HOCTl'l pasJimHn, }i
0 

- r1mep0Hou HJIH '( 0 :- Me30HOM SIBMeT

cJI 38qlHKHCp0BaHHoe V0 
- C06liTHe. Il03TOMy CKOpee ero CJie.ityeT 

HHTepnpeTHPOBaTI, Kalt peaitnHIJ COBMeCTHoro PO%,l(eHim CTpaHH!lX 

tJaCTHI:( B HeffTPlfHO-HyKJIOHHOM B3alfMO,l(eflcTBlfl'l. TaKIDA o6pasou, 

OTCIJ,l(a cJie,l(yeT saatieHHe ,l(JIJI BepxHero npe,l(e.11a OTHomeHHJI aMnJJH-

TY,l( C b ~-::-A$ If ~q :! I)~ nopJI,l(Xa 

en) 

~~ = A{ oq '!'. -A$\/ A~~~is) ~ o.~. 
Pe3IJMHPYS! 3TOT pas,l(eJI 06sopa, MOllCHO yTBepl!'.,ItaTL, tJTO B 

tie-mpex :rnnax c.11a<1ux JienTOHHliX nponeccoB c AS =I 3KcnepHMeH

TaJILHlie ,l(amme He )(all:r OCHOBaHHff. y:rBeplJC,ll;aTL o aaJIHtJlf_lf sauer

_Horo BKJia,l(a nponeccoB c A q::: -~i S . B npe,l(eJiax TOtJHoc TH 

cerO,l(HliillHHX 3KCnepHM8H'l'8.JlbHliX ,l(a.HHllX yxasaHm! Ha BKJla,l( rrepe

XO,l(OB C ,l) ~:-6 S 
He HMeeTCS!. BepXHHff npe.n;eJJ OTHOIOOHWi 

aunJinTy,l( ne peXO,l(OB C b q =-o ~ lf 6 9-=- A~ MOl!:HO ouemrTI, 

Be JIHtJH Hon no psi,l(Ka o, I. · 
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I I . 
§ II. IIpaBHJIO b :: h B ;eacna;gax cTpaHHliX ttacu1y. 

0603HatJHM aunJIHty,l(H nepeXO,l(OB C KaKHU-TO 3HatteHHS!Mlf b~ 

III b13 xaK T { 2b1:., 2o'!.3) • 0TcyrcTB11Ie,nepexo,11;0B c 

0~ -=-0$ 03Ha1meT paBeHCTBO HYJID aunJIHTY,l(li\(3,'.3) • 0,l(HaICO 

BOnpoc 06 aMIIJIHTy,D;e T ('.3,I) npn 3.i:OM He penaeTCJI. B '.ll xe Bpem1, 

CTpynypa TOICa ClfJII,HOB3aHMO,l(eitcTBj'Jl?ItHX tJaCTIIIU B Blf,l(e C,H.) 
aBTOW:l.TlftieCKl! IlpHBO,l(HT K npamrny or6opa 

AI :I/2 

B pacna,l(aX CTpaHRliX llll.CTm:t, H)IY!llMX no CJia6oyY B3a.HMO,D;et!CTBHIJ. 

TaKHM o6pasoM, npoBepKa 3Toro npaBnJia B cJia6ux pacna,l(ax crpaH

HliX 3118MBHTapHliX ttaCTHn onsi:rb HMeeT ¢YH~HTaJibHOe 3HatteHHe 

,l(JIS! npoBepKH npaBHJII,HOCTH OCHOBRliX lf,l(et! B onl'ICaRlflf 3THX 

npoueccoB. 

CnTyal:(HJI no 3TOMJ BOnpocy ,l(JIS! ReJieTITOHHliX pacna,l(OB CTpaH

RliX ttaCTHU OTIIIICaHa B npeICpacHOM o6sope J!a..nm:ta, npe,l(CTaBJieRHOM 

HM Ha KOHCpepeHI:tmi no CJia6liM B3aHMO,l(e l:!CTBHS!M B Epyxxel!BeHe 

oceHbD npomnoro ro,l(a. TI03T0MY Mli OCTll.HOBHMCJI 3,l(ecb TOJII,KO Ha 

li8KOTOpliX MOM8HTaX B CBJI3H C pa60:ra1,rn, IlOJIBRBillHMHCS! nocJie 

ony6nHKOBaHIIIS! o6sopa .l!aJim:ta III npe,D;cTaBJJeHHliMH Ha ,l(aHHj'Jl KOH

qiepeHl\l'ID. 

Hec1tOJib1tO CJIOB a cuyal:(Hn B nyxnHOHHliX pacna,l(ax K -Me-: 

30HOB. fl XOTeJI 6u 3,l(8Cb TOJII,KO HanOMHHTb O pa6oTe Ka.6n66o 62) 

no nouy Bonpocy, B KO :ropott B pBM1taxS" ('.3) - cnweTp:HH coBuec:r

HO c CP-HHB6.pHaHTHOCTb!l1 r,D;e pacnJ,)( \(~➔ l.i" 01ta3liBaeTcsi cnni,Ho 

nO,l(aBJieH, 6UJIO AaHO ICatteCTBeHHOe o6~JICHeHne paHee 6HBmeMy 

HenOHJITHliM qiaKTY 60Jibmoro OTHOl!leHHSI 2II - pacnaAOB \("\- H ~-Me-

30!IOB • 
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Blli:re OUJIK IlJlHBe.item,1 HOBue .D;annue o Jacna,JJ;ax Kf - ye30_ 

. HOB, .rwropue npe;i:crasJieHU Ha MHHyv Kompepem.um. Cef!
1
mc w 

nx ncnom,ayeu .itJUr npoaeprrn CTenenK BllllOJIHeHrur rrpasnJiaAt=I/2 
B pacna.itax K-maonoa. 

I. Tpex
1
mcrwmue JienromJore pa.cna;i:u l(±0 1,,t!30H0B nma ~3. 

-i-Mcnom,3ysr CP- HHBapKaHTHocu .ztM rpeXtlacrwrnux e- - pacna;i:oa 
I . 

I<- Me30HO:s no.rryq»M CJie,JJ;yDJl!Ke BupalKeHnJI BepORTHOcren tfepe3 
H30TOilRtreCK~re aMIIJIHTy;i:u \ ( l.1).1:' 201-,:..) 

. 'll(4.~ ·:c ( ,[{ T( I,,)·\. Y\ 1 {3;1 )-,(1; 1) \ <. 
f'it<e.1 ·:. c. I~ 1< ,, 1) 1-yt·,,1, d ·+ 1fl

1
3i 12 

1;,., • e I~ TC,,,\ -- \1111,., li~ , 
, R a~Jioru1Jnue .itJIR k)t:. - MO.Jt pacna.ztoa i{ - l830HOB c aaueno.a e
Ha it.• Kart }'lire OTMe'laJIOc1,, H3 Il,PaBHJia oQ~~~ CJ!e.ztyer, 'ITO 

T(3,3) "'"o, T.e. Tor;i:a r~(~e.J)~tjli<e1) . B c.rryqae xe cnpa

ne.itJIHBo crn npa.BnJia t:.I =I/2 n ru.mJinry.ita i (3, I) oopamaercsr 

B HOJII,. Tor.ita llOJiy'laJJTCJI npe.itcxasmmsr, KOTOpue MOl!tJIO cpaBHHTI, 

C OIIl:lTOM. Coo TBe TCTBHe rrpe,1tcxa3amdl . n,Pimr Jia I:) 1 ::1;2 H om T

WX .itaHimx MOJl:HO BH)teTI, B Clie,ll;YJO.ll!etl Ta6Jimte 

rLl l(e3) -1-tl \(e?.) 

ol =I/2 

2 

f1. (t~3,} ·:, 
r-t Oq-n) ..._, 

BH,ll;HO, 'ITO HMe.llll!Hecn .ll;rurnue 

Oma 

2,0.! 0,5 

+ 
2,0 - 0,5 

0 TpexqaCTH'lHUX JienrOHHUX Jae-
na.ztax k - Me30HOB naxo.itnrcn B rrpeKpacHoM corr.acnn c npe.itcxa
sanwruH npasirna t>I =I/2. 

2. Henenxonnue .racna,1tu I< - 1,e3ouo11. Jis npamr.11a .6! =I/2 

H rpe6oaaHnfi CP-HnrepnanrHocTu nonyqanren cne,1tyDll!He ornocn

re.libnue BepoirTHocrn Pa::l1Il1t1nux THITOB 3ir - P-!!CITeJtOB K-Me3oHoa. 
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itl+,--} =12 

'-tlOo+) = J 

li_{ooo) = 9 

t;_{t--o) =· 6 • 
(~y) 

lanee Heo6XOAHMO yqecTI> nonpaBKll 3a cqeT ~a30Bl:lX 06'I>eMOB 

KOHe'lHl:lX JIT-cocTORHHtt, RBJIRlllllHXCR CJieACTBHeM pa3JIJfqHa uacc 

tt 0
-Me30Ha H 3apsuceH!Il:!X 'tr ...; Me30HOB. ~a30Bl:le 06'I>eW f ,ll;Jlll 

:p8.3JIH'lHHX JIT - KOH~Hrypaqntt HaXO~TCR B CJie,JJ;yDmen nponopqHH 

~l-\-+-)·. f(Oot\ ·- fl+-o\·. f\Ooo)-: 
(~!:) 

.i !. 1 2'1S" ~ 1 1 :, 3 c;. : l, ~'- ~. 

PaccMOTPHM KOHKpeTHlW B03MOXHOC"TH npoBepxn no.nyqal)ll!HXC.11 3,IJ;ec1, 

COOTHOmem~«. Pe3yJibTaTH 3KCnepirneHtam,Hl:lX )taHHl:lX H npe,I!;CKasa

Hli!I n:pa.B1rna bl =I/2 cBe,IJ;eHH B npnBO,IJ;ID1on HHXe ta6JIJme. 

rt{"t'l /r+h) 
r1.(-ooo}/ r2.P·-o) 

r1.l+-o\/ r-+ (t 1) 

IlpaBUJIO il =1/2 

0,325 

rl.(ooo\/L i,~,n;.tr)- l1lS-S""ftl't'J1 

ri.e~ii) I 14 l~lf) 

I,83 

2,062 

I 

I,45 

3KcnepmteHT 

O,J2!9, OI 

I,8-+0,6 

2,0 ! 0,4 

I,O .! 0,2 

I,4 .!0,6 

H!,1eerc.a: eme 'o,IJ;m: aosMoxHocn npoaep:irn npaaHJla. al =I/2 a 

JII - panne..itax I{ - MesoHoa. Be~H6eprou 61rno yxasaHo, qto 

KOajl(pmumHT HO.KJ!OHa (i. B COOTHOmemm (2.&) ~JISI Jn3JIHtlHHX 

MO){ JII -:pacna.itOB \( - Me30HOB ,ll;OX:Z:eH YAOBJICTBOpJITI, CJie.lzyllllllU,l 

YCJJOBHIB4 , 

2!1. l+-+-);: -ol loo+)~ - 1:H "'\' -o) ( 'ib) 
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Ilpmie,11;euuoe pauee ( CM. (2.1) ) 3aat1euHe d.(➔ -O) =-s,f:o, 7 

cJ1e,11;ye:r cpaBHHTl> c 31l!l.'leHHeu i,.{t)O+) .ltJISI -c 1 - pacna,11;a 

\( -Me30HOB (2.~ • BH,IJ;HO cornacHe B npe,D;eJiaX omHClOK Oil!lTa. 

3THX .ltByx B8JIINHH, Kalt 3TO H_ CJ1e,11;ye:r Oll:H,l(aTI, H3 :rpe60BaHHJl 

(<)b). 

Pe3DMHpya, MOll:HO y:rBepJr,D;aTL, 'ITO 3ItCnepHM8HTaJILHH8 .1taH11He 

0 ~- pacna,11;ax xopomo Y.ltOBJl8TBOp,rn:r COOTHOIIBHWIM, CJl8.lt:yIIIIIHU 

H3 Tpe6oBaHHl1: npaB1rna Al =I/2 B c.na6HX pacna,11;ax cTpaHHUX 

qac:rm.t. Bo3MOli!'.HHe npHMecH BKJIBJ(OB OT aunJIHTY.lt c AI~ 'J/2 

HaXO)taTCa noxa .B npe,l(eJiax TO'IHOCTH H3B8CTHHX 31tcnepHM8HTaJIL

HHX )taHHUX. Cy1ara.pwe .lt!UIH!ile CBl,ll)t8TeJILCTByilT O TOM, 'ITO ,1(1ISI 

BepXHero npe,D;eJia OTHomeHHa aunJIHTYJt c h T:::,, · 'J/2 H c 4[ =1/2 

c 9(),1: ,1toc;oBepHOCTLD_MOEeT 6HTL npHHaTa BeJIK'IHHa He 60Jiee O,I. 

§ 12. IIOHCKH Hel!TJ81ILHHX Jl8IlTOHHHX TQKOII. 

B cy111ecTBYDll!el1: '18THpeXqiepMH~HHOl1: :reopHH CJla6HX B3am.i:o,D;el

CTBHl1: H8ITPMLHllX JleilTOHHll~ TOKOB B nepBou·nopa,11;1te KOHCTaHm 

CJia.601 CBS3H He CYl!J'lCTByeT. H3BeCTHll, O)tllaK~, llOllHTitH npe.1tJIO

ZHTL MO)teJIH C Hel!TpaJILHHwt JienTOHHHMH TOKaMH .ltJ!Jl Oel~aCHCHID'l 

npaBHJia 6 I =I/2 B cna6HX B3aH?,{OJt8 ICTBHaX • MoJCuo Oll:H,Jta n taK-
' . 

xe B npumi:une B031DlmOe noaBJl8HHe·mKHX TOKOB K8.K pesyJILTaT 

COBMeCTHOro ,l(el1:CTBHa CJiaeloro H 3JieKTpomrHHTHOro B38.i!MO,l(el

CTBHl1:. 

IlormTKa HalTH CBH,JteteJILCTBa B IlOJIL3Y B03MOXHOro CYIIICC!BO

BaHM Hell'rpaJILHHX JienTOHHHX TOKOB B npo~eccax C b~ =I 61rna 
64) · u+ 

npe.l(llpHH.RTa EepKJil-BHCKOHCJ.IBCKOI rpynnon_ ,, HCKaBmen f\. -pac-

na,Jl;ll no c xeue 
\{-+_ ~ w+e-t- e-. (~)) 
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Ha 3q>q>8KTHBHlll1: aucau6JIL H3 9, 4• 10
5 

OCTrutOBHBmHXCli "'t Me30HOB 

He ll!l.l!.neHO HH 0,llROrO ,l(OCTOBepRoro co6HTWI \f\-.. pacna,Jta no 

3TOl1: cxeue • J{Jili Bepxuero npe.1teJ1a OTHOCHTeJll>HOI Bel)Oli'rHOCTM 

3TO ,llaeT 
P'-'_1_\ tr_ee_\ ~ I ,I xI0-6, 

r"l 
paBeH 2,s·10-6 

(~i) 

• Jl.nn BepXHero 
a c ,l(OCTOBepHOCTl>D 9o,t; OR 

npe,l(eJia o:ruomeHWI 1tBa.npaTOB ItOHCTaHT CBS3H uel!TpanLHOrO H 

sapli:!eHHOrO Jl8DTOHRHX TOKOB c ,llOCTOBepHOCTl>D 90<,I: 3TO ~aeT 

~e,a:\ /\ ~e~ \ 4 2, 5•10-
5

, ( M) 
\ 

'l- 1 

. HJ1nHHOl1:c1tol1: rpynnott dliJia npe.1tnpHHnTa noIIHtEa 
65

) 

uaTl> pacna,nl:l K't - wsoROB no cxeum, 

/ ~1 ~ '4+ * r--
.... -+ -o.- +r-t . 

,l(eTeKTHpO-

(109 

Ha 1987 co6HTHll \( 0-i..- pacna.u;OB He aal,l.JleHO RH O,llHOro, KOTO

putt COOTB8TCTBOBa.n 3THM cxeMaM pacna.u;a • .ltAA Bep:iHero npe,l(e

na OTH0CHT8JILH0l1: oopoaTHOCTH ,llByxtJaCTH'IRHX JiellTOHHHX pacna-

,l(OB '<t- MesoHOB nonyqeua Bem1tnrna 

'2le,+-e_-) /r2. .,{_ ,c-'t 

0 
§ I'J. PereuepauHn ~l - ue3ouos 

~O\ ) 

0 
B \\ \ - J.1830HH 

B CBeTe J,i3Jl01!8HHHX B §.~ HOB!IX ,l(aHHHX O BepoaTHOCTH 
~ .,'1·. 

2Il- pacna.na Kl - Me30HOB 
1

npe.1tue:r s:roro naparpaqia. ,l(OJIXeH, 

B03UOXHO) p:!.CCMa.TpHBaT LCS C He CKO Jll>KO !UiOlt TO'lltH spemrn, ytlH

THBaD~el1: B03MOXH08 BJIHRHHe 3TOrO aji~eKTa Ra cBOncTBa pere

aepaUUQHHHX 3q>q>8KT0B B '<'i - ·nyt1ite. O.n;R!l,KO npoBe,lleRHH8 
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IlPHHCTOHCKOff rpynnon oueHKH Il0Ka:311BaDT, qro B03MODioe HanH-

1rne IlPHMeCH _2II : pacna.n:oB ki - Me 30HOB He BJIIDJJJT CYJitecnen

!IO Ha OCHOB!llie xapaKTep HCTHKH per~Hepal:{HOHHliX nponeccoB H 

nonyqa1Jlll1feca Ha HHX CJie,n:CTBHst. IIonouy W IlOKa H3}l0Jtln.( 

npe,n:craBneHHHff m .n:aHHYD KOHcpepeHrtHIJ Ma.TepHan no 3ron npo6neue 

c Il03HI.lun npeXHHX npe.n:craBJieHHff o c Boltc:rnax aHcau6J1S1 \(0 -ue-
30HOB • 

)ITaK, 6y.n:eM CqHTau \(: - J.ID30Hl1 p8.BHOBepOstTHOff CM8CI,IJ 

\<
0 

H ~o - J.e30HOB. IIOCKOJII,Ky CB0l1CTsa st.n;epBilx B38.HJJO,n:en

CTBuff 3THX .D:BYX THilOB 1< 0
- Me30HOB P8.3Jllflffil1, TO llPH IlpOXOXJte

HHH \(~ny11Ka. qepe3 Be~CTBO B HeM B03HHK8.eT '<f- KOMTIOHeHTa. 

OcHo BHl1MH M3 XaHH3M8.Ml1 T8.KOff. pe reHapa.uHH \<f- KOMilOHeHTl1 

stBMeTcst ,n:mppa.KrtHOHHoe pa.·ccestHHe I{ - Me30HHOl1 BOJIHH st,n:prurn, a 

T8.Kl!:e KOrepeHTHOe B38.HMO.I(effcTBHe l<- Me30HHOff BOJIHH C rpynna.

MH st.n;ep. 3rn ,JtBa MexamrnMa. pereaepartHH p8.3JIH1Ia1Jrcst yrJIOBHMH 

pacnpe.n;e.Tie IIHHMH \<~ - Me30HOB. 3KcnepH1{eHTaJl!,Hll~ CB~eTeJILCTDa 

B ITOJII,3y CYl!!ecrBOBaHH/I 3THX ).(Byx MeXa.HH3MOB, pereHepau1rn nony

qeH11 B pa6ore ~Y.D;lirHH H .n;p. lB), BllITOJIHeHHOff B EpYKreffBeHe 

uero.n;mwn HCKPOB11x Ka.1.rnp. ;,fi,rn 611no nonyqe110 pi.cnpe.n;enemre 

HOpMaJin ITJIOOKOCTH pacna)!a h~ - Me30HOB 0TH0Cl'!TeJibHO HanpaB

JieHHst Hcxo.n;Horo nyqKu \(1- MB3CHOB nocne ero npoxox.n;eHHJ! 

20 CM xe.w 3a. B 3ro11 incnpe,n;enemrn HMeercst J3KHlt ,nHK c 

nonyml'!pHHOl1 12 Ml{JIJIHPil,D;H8.H, KOTOp11.n o6yCJIOBJieH I<~ Me30HaMJ,! 

3a cqer ajicpeKra 1eorepe11rHorl pereHepauHH , H \(~ '."' ue30H11 c 

illHPOKHM yrJIOB!IM piCITpe,n:eJieHHeM, pereHepnpOBaHH!le B .n:a:J)pa1e

UIIOHHOM paccemnrn. 

- 0 
lIHTeHCIIBHocn ll<'o , \< 1 - KOMnomiHT!l or KorepeHrHoro 

' 
M8X8.HH3Ma pereHep8.UHH IT038,l(H perer!ep:.ropa. TOJlll!HHOff e 

I 
B11p8.-

li:eHHOl1 B .D;JIHH~x p:tcna.n;Horo nponeTa \(f- Me30Ha A , onpe.11;enster

cst q,09Mynon 
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........ 

\;\Wf,~/\\4 . _t _e.h. _(A-( l' 
1{.t./o\-.: 'tP·T'/4 [He -2e. ~tt1e ?'<

0 
J 

r,l(e A - ,l(JIHHa BOJIHR \{~ - Me3ona, 11'2_ - fillllJIH.Ty.I(a per~Hepa,uHH. 
~ 

na. OT.D:eJILHOM SI,l(pe, KOTOphlx HMeercst N B cM3 BemecTBa. pere-

Hepa.Topa, H ~· - .n:Jilina. CB06o.n:Horo npo6era \(~ - Me3oHa .n:nst 

si.n:ep!IllX B38.llMO,D;ettCTBH.ff B nemecrBe perenepa.ropa., a b' - pa.s

HOCTb MB.CC \<~ H \,(~ Me30HOB, mpallteHH8.SI B ~~Hl!HIJ;ax1if-r,·, r.n:e 

1: I - · BpeMSI lltH3HH \J;~ - Me30H8.. 3qxpeKT KOrepeHTHOit pereHepaum1 

38.BHCHT RB8..I(pa-rwrno OT qHcJia si,l(ep B cM3 nemecTBa ·pereHepa.To

pa A/. 3ra 38.KOHOMepHocn 6RJia npoBepeHa IlpHHCTOHCKOlt rpyn-
,. 63) , . . . 

non· , HCCJie,l(OBaBme!a 3TOT ajlcpeKT, KCil0Bb3YSI )];AA .n:eTeKTK-

pOsaHHSI k~ - MesOHOB no;8.,l(H. pasJIHqnHx pereHepa.TopoB · CHcTeuy 

MarHKTHllX crieKTpO!.E TPOB C H~KPOBRMH K8.Mepru.rn. Jl~ 3TOro. 6mm 

cpaBHeHH RHTeHCKBHOc TH Korepe1tTHO-pereHep111poBaHHHX l(f-Me3o

HOB Il038.,l(K Me,ll;HIJX norJIOTRTeJien. 0,D;H.H 1113 HIIIX 61m 1£,ll;Hlln 6nOK 

TOJIDtHHOn ·3 ,ll;IJltMa, a ,ll;pyron - Ha6op Me,D;HUX cpOJII,r c TB.Kon lite 

cyw.iapaon TOJllJlH.HOP., HO C IlJIOTHOOTl>IJ, B ,ll;B8. pa.3a Me HLmen, qe:u 

y HOpM8.JlbHOH :Me,ll;H. Bo BTOPOM cnyqae 1mTeHCHBHOCTb KOrepeHTHO

perenepnpOB8.HHblX \<f- ;,e 30HOB 6blJI8. HatmeHa B ( 4, 1 :. o, 5)pa3a 

MeHLllleil, qeM B nepBOJJ, qTO H8.XO,l(IIITCSI B IlOJIHOM COOTBBTCTBHIII C 

ox~ewm 3ipPeKTOM, IlO,ll;TBepllt,ll;8.SI CYJ!teC:_TB0B8.HHe MeXaHH.3M8. KOre

peHTHOil perenepaunH · K~ - Me30HOB npn np oxox,ll;eHlm q epe 3 Bentec-
,_, 

TBO nyq1m Ki- MB30HOB. 

B npomnoM ro.n:y nennyaepoM u .n:p. 66 ) 6HJIK ony6JI11KOB8.Hbl 

3KcnepirneHTaJibH!le ,ll;llltHble · no ;~";~Hepauin l<1 B \<~- Me30HH 

B BO~OpO,l(e, KOTOpHe )];aJlll'. HeOJKH,21,aHH!llt pe3JJlbT8.T , KOTOpHtt 

MOXHO 61:lJIO 611 nOHSITb TOJibKO B TOM cnyqae , ecmi npe.n:noJIOll:H.Tb, 
. . o· 

qro CYl!l9CTByeT MBX8.HR3M" 8.HOMaJibHOff" pereHepa.nH.H ~i.- Me30-

HOB B \{ ~ - Me30Hl:l B BO,ll;OpO,ll;e 38. cqeT pa.Hee HeH3BeCTHOrO 
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CJia6oro ,ll;MLHO.n;ettcTBYDDtero B3aHMO.n;eRCTBM. B HaCTOSIDtee BpeMa 

3Ta npo6JieMa .n;eTaJILHO HCCJie,JJ;OBaHa C IlOMO~D 14 - ,ll;DRMOBOR 

BO,ll;OpO,JJ;HOtl nysupbKOBOR KaMepu B nyqxe\{~- Me3BHOB OT Epyx

reRBeHCKOro A e.$ - ycxopl'!TeJISI. CooTBeTcnyDDtHe .n;aHirue , 

OCHOBaHH!.Ie Ha aHaJIH3e 10783 y! C06!Ul'ltt B 3TOtl.xaMepe, npe,1(

CTa~JieHU 3RcnepoM H ,l(p. 
19). COOTBeTCTBYD~He .n;aHH!:le 06 

yrJIOBOM p=i.cnpe.n;eJiemrn -V-': coeluTHtl co 3mqeHl'l!IMl'. Q, npe.n;no-

· Jiaraa, qTQ OHH eCTL Utt~ ~RCTeMht, B npe.n;eJiaX OT 195 M3B 

.n;o 240 M3B, npe.n;cTaBJieH!:l Ha Pl'IC. 9 , COBM8CTHO c ,ll;aHHUMH npe:a:

HeR paelom IletlnyHepa H .n;p. Bl'!.1(HO, qro .HHKaxon aHOl&:I.JILHOR 

pereHep~HH He CY111eCTByeT. ltwppaxnl'IOHHOe ceqemte no.n; o0 
one-

-
HHBaeTCSI BeJIHqHHOtl 0,1 Mel/ cTepa,1(, BMeCTO BeJIHqHHli 

o,65 Mel/ cTepa.1t, nonyqeHHOR IleRnYHepou H .n;p. 3mo sHaqeHHe 

BllOJIHe MOXeT el~TL Oel'Ii!ICHeHO oeluqHl,IMH Mexa~H3M8Mm pereaepa

nnH· I{~ - M830HOB B l!:l'l,l(KOM BO.n;opo.n;e. He elUJI IlO,ll;TBepl!:.l(eH 

pesynuaT IlettnYHepa H ,l(p. npH ~tccJie.n;oBaHl'IH noro 3<Wle1tTa 

B paeloTe IlpHHCTOHCKOR rpynnu 
63), l'ICIIOJIL30BaBmen BO.n;opo.n;HyD 

MRmeHL H HCKPOBHe xauepu C .I.BrmtTWMH cneKTpOMeTpa.MH. Ux 

3qxpeKT B 15 pa~ MeHLme, tteM 3TO OE:l'!,1(aJIOCL:. Ha OCHOBe 

TOB IlennyHepa l'I .n;p. 

vO 0 
§ 13. Pas HQ CU ~C.Q_ ,, \ _H \{ z.-__ Me_;30HO]_ 

Ha .n;aHHYD KOHcpepeHnHD npe.n;cTaBJieHU HOBHe .n;aHHUe. 0 

pa3HOCTl'I wee ~~ H ~ Me30HOB. 

Ollll-

. Ilapms:cxaa rpynna 
60) HCCJie,ll;OBaJia BpeMeHHyD 3aBHCHMOCTb 

3JI8KTPOHHUX pacna.n;OB ~o - M830HOB. KaK H3B8CTHO, OHa o-npe-

. .n;eJISieTca 3a1tOHOMepHOCTLD Bn.n;a t ( l -4 l \ 

N 1{l)=c'[{HX)"l..e"½'+l1-ife"ttr1 ±"7.tl-)(')e:2- t", rL ~ b'Mt, 
(103) 
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XOTOpaSI CO,llep:1:HT ttJleH, 3aBHCSIDtHlt OT ll m • .Hru,1J1ytt111ee corJI8:CH8 saxo

HOMepHOCTea (HD) ,llJI~ ll03HTPOHHUX H ::uieXTpOHHliX pacn~OB K0-lle-

30HOB nonyqaDTCSI ,llJISI 3Hatl8HHJI b.k, paBHOrO 

\ bw.. \-= lo,":t~ ± 01u)~ · ( lol/) 
. , 

Ha KOHcpepeHnHD npe,llCTaBJieHH Tait:a:e pe:iyJILTaTH H3MepeHHSI 
(I 

non BeJIHttHH!l B onuTax no rtorepeHTHOtl pereHepanun 'I<,- KOM-

noHeHTH · B \ti- nyqite. 3,llecL B03MOXH!l ,llBa no.n;xo.n;a K pememuo 

3TOtl _3a,n;airn. IlepBlitl OCHOBaH Ha llCITOJIL30BaHirn COOTHOmem,rn (1oi) 
. 0 

,ll;JISI 3aBHCl'IMOCTH HHTeHCHBHOCTH pereHepnpOBaHHOR ~- KOMITOHeHTH 

OT TOJIDtHH!:l pereHepaTOpa e • UcnOJIL3YJI H3Be CTHl18 a.n;epm,e KOH

CTaHTli B paMKaX 0IlTR'l8CKOff M0,1(eJIH MOl!:HO paCCtIHTaTL BXO,ll;SilltH8 

B (111:i) napaMeTPli H ·saTeM 1'13 cpaBHeHHSI C 3KCnepm.ieHTaJILH!:lMH 

,1(8.HHUMH OilJ)e,l(eJll,tTb BeJIR'lHHY ~ • Jlpyron M8TO,ll; OCHOBaH Ha 
. 0 

H3Mepemtax HHT8HCHBHOCTH xorepeHTHO-pereHepHpOBaHHOff \{,-KOM-

llOHeHm OT paccTOSIHHa C Mellt,ll;y pereHepaTopamt c TOJilllHHaMH t, 
H .fl. ' Bil:pal!:eHHUMH B e.n;HH~ax A.. B OelllleM CJiyqae HHTeIICHB

HOCTL \<~ - KOM_noHeHm nosa,n;n raxon pereHepannoaaon cHcreMu 
. I) 

onpe.n;eJISI8TCSI Bllp8.l[8Hl'l8M 
C. 

1 \(~(C.)"' !.-\ 2ae--r ·~( b~·t-'t>C,.)+ /e--~, (11?5") 

r.n;e napaMeTp J.. onpe.n;eJISieTCSI cBotlcTBaMH mrepnaJIOB pereHepa

nnoHHHX nnacTnH, a b'V- Ja3HOCTL qias a.MnJinry.n;u :i-.1 B Mare

pnanax pereHepaTopoB. EcnH MaTepHaJI pereHeparopoB o.n;nHaxoB, 

TO BHpa:m:eHHe (,~) ynpOl!la8TCSI H ,!l.teeT BH,1( 

e1 -~ fll.1\l G c· ·) i .. o (~)'"" .i"" '2.-"'·e 2. ~~Cr +tT I~-. 1~ .... \ . e2. :z. 

JlBYMSI 3THMH M8TO,JJ;a.MH H3Mepemrn B8Jllfql'IH!l ~ elliJIH C,1(eJiaHH 

rpynnon H3 IlpHHCTOHa 
63), HcnoJIL30_BaBmen Me,llH!:,le pereHeparopu, 
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ll rpynnoR H3 EpyxreRBeHa H M3pHJI8H,ll;alB), HCnOJIJ,30BaBmeR pereHe~ 

paTOpll H3 :E8Jl83a. Pe3yJIUaT!l H3MepeHHR npe.n:cTaBJieH!l B TaOJ1,Y,· 

~Jla ~pe.n:uero 3Haqeuna BeJIH'lHHu b H3 3THX .n:aHHwc noJiyqaercs 

B8JIH'lHHa 

'o = 0,62 !: 0,07, (\o~ 

KOTOpa.H, O'l8BH,llH0 7 COBna.n:aeT C pe3yJILTaTOM (\O~), IlOJIY'l8HHllM 

cettqac Me TO.n:OM OCUHJIJJJI!Utl! \{0 - KOMilOHeHru B 'tq_ nyqKe. 3.n:ecJ, 

cne.n:yeT mnoimHTL, tiTO 3TOT
0

pe3yn1,TaT OTJl'll\laeTcH OT 3Hati8HHH 

BeJIHtiHH!l 'i) , noJiyqeHHOR pl.Hee M8TO.JJ:OM BpeMeHHOff 3aBHCHllOCTH 
-.o 
\I.: - KOWIOHeHT!l , .JJ:JIH cpe.n:Hero 3Ha'leHns KOTOporo no.nyqaeTca 

BeJ1nq1rna ·· 

'b=I,7!:0,2. (lo~ 

IlOCKO_JILity pa3JIH'lH8 O'leBH.JJ:HO, TO HHTepecHO OHJIO 6H 

noJiytfHTJ, KOJ!Hti8CTBeHHyll oueHKy 3TOro 3qxfleKTa Ha OCHOBe H3-

Becrmlx CBOl!CTB aHCUMc:lJJJI \{ 
0
- Me30HOB • 

( 

rpynna EpyxreRBeH - M3pnneH,11;19)nuTanac1, oneHnr1, 3Hait BeJIH'lHHll 8" 
B OT!llre c .JJ:BYMH perenepa.1opaun H3 pa3JIH'lH!lX ua1epnanoB. lM 

,noR nenH ncnoJIL30Bannc1, napu ypaH-yrnepo.n: :n ypaH-ue.n:1,.H3-3a 

Heonpe.n:eneHHOCTH B 3!1a'l8HHHX KOHCTaHT \<~ a.n:epHHX B3anuo.n:en

CTBHff 1py.n:Ho oneHHTl> 3HaK n BeJIH'lHHY 6-f B C 105.). II03Touy 

c:lRJIH c.n:eJiaH!l TOJILKO npe.n:BapHT8JIJ,HHe oueHKH pe3yJIJ,TaTOB, KO

TOpHe npnaeJrn It CJB,l(CTBHll, 'lTO-nO-BH,l(HMOMY, \<~- M830H THli:enee 

~~- M830Ha. HanOMHHM, 'lTO 3TOT BHBO.JJ: cor.nacyeTCH C BHBO.JJ:OM, 

nonyqeHHHM paHee rpynnon B EepKJIH. O.n:HaKO B KOJIH'l8CTDeHHOM 

OTHOIIBHHH OTBeT Ha BOnpoc O TOM, KaKOff H3 ~~·Me30HOB THXe

Jieit, HeJIJ,3H CllHTaTJ, 0It0Ht!aT8JIJ,HO IlOJiy'l8Hll!lM. 

JtaHirutt oc:l3opccii~pin1 ~ee cy1I1eCTBemmff MaTepHaJI 

no npo6neue care.6HX B3aHMO.ll:BRCTBHR CTp8.HHllX 'lacTKU, npe.n:craB

JieHHHtl Ha ~HHYD KOHq>epeHUHll. 
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B npouecce H3JIOXeHwi Ou~a npe.n:npnHsTa nOTlllTKa no B03-

MOEHocrn pe3D!.rnpOBaTL HTOrH oOcylt,IJ;eHHH COOTBeTCTByDD!eR qacnii 

pi.cc:i.ia.Tpimaeuon B o03ope npoOrew. Mu BH,lleJIH, tiTO 3.n:ec1, 11ueeT . ' 

uecTo CYIJleCTOOHll!lR nporpecc. B TO xe Bpeus nueeTca neJ1Htt pa.n: 

BOnpocoB, KOTOpHe elJle E.n:YT CBOero pemeHJUI. Ey.n:eM Ha.n:eHTbCH 1 

ti TO OTBe TH Ha HHX Oy.n:yT .n:aHH B OJIHE'.8.ttmee BpeW!. 

B 3aitJ!DtfeHHe MHe XOTeJIOCJ, OH BHpa3itTL 6Jiaro.n:apHOCTL 

Y'l8Hlill -ce1tpe1apJUl _ceKUHH 3. o. OKOHOBY H C.MHpHHTCKOMY' KO TOpue 

OKa3aJI:n :i.me CYJ!l8CTBeHHyD llOM01!1l> B paOote. 
'\ -
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