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B nocne~ee BpeMH HsyqeHHe B38HMO~e~CTBHR ~aCTHn BHCOKHX 

3HeprH~ BHnHJlOCD B ~OBOnhHO CaMOCTORTenbHJD BeTBD ~HSHKH CHnDHHX 

BsaHMo~e~cTBHH. Ee ponD onpe~e~eTcR npe~~e Bcero TeM, 'ITO nsy~e

HHe CTPYKTYPHaJieMeHTapHHX t~acTHnH ~aMHRH HX Bsru!Mo~ei1cTBH~ B 

3Ha'IHT8nhHO~ CTeneHH.CBRSaHO C SRCnepHMeHTaMH B·06naCTH BHCORHX 

aHeprH~. 06mHpHHH 3RCnepHMeHTanLHHH MaTepHaJI, HaROnneHH~ Ha COB

peMeHHHX ycKOPHTenRX H B ROCMH'IeCRHX ~ax, Tpe6yeT TmaTenDHOro 

anaJIHsa, noHcKa nyTeH ero Rnaccn~anHH H rneTo~oB TeopeTH~ecKoro. 

06'bRCH8HHRo 

TeopeTHt~eCKHe HCCJle~OBaHHR B aTOM HaTipaBneHHH ycnOBHO MO~HO 

pas6HTD Ha ~ Knacca: 1) HSBJle~eRHe cne~CTBH~ HS OCHOBHHX nono

·llteHHH RBaHTOBO/,t TeopHH noM (CM., HanpHMep, q6sopH ··nor·yaore,MecT

BHPHmBHJIH, Hryena BaH Xbey, XpycTanere, 3nmTe~nal1/, 2) paspa6oT~ 
Ka MO~enDHHX npe~cTaBJ18HHH 0 B3aHMO~e~CTBHH t~aCTHn BHCORHX 3Hep

rHH (eM., nanpHMep, pannopTepcRHH ~oRna~ TaBxe~se 1ia XY Mellt.ny

napo~of,t Ro~epeHnHH no ~HaRKe BHCORHX aHeprzal21. !· . . ~ . . ' 

B nacToamee BpeMR CYllleCTByJOT pas~HHe ~eopeT~ecinre npe~-

cTaBJieHHR B OllHCaHHH pacce.FIHHR a~OHOB. npH BHCOKHX aHeprHRX. fo-

EOPHTD 'IT<r:"JlH60 06 STHX. _TeopeTH'I~CRHX llO~O~ax MOlKHO TOnhRO llOC:-

Jie HX TmaTeJIDHOrO HCTIHTaHHR Ha-SRCnepHMeHTaJIDHOM MaTepHaJie •. Ta-
. . . . . . ' . .· ,· 

KHM o6pa30M, BOnpoc npOE~PRH CY!Il8CTB,YromHX TeopeTH'I8CRHX.MO~eJieH 

REJIReTCR aRTYanhHHM BOUpOCOM ~H3HRH EHCOKKX aneprH~. nanHaR ~C

cepTanHR .RBJIH8TCR o6o6meHHeM pa6oT, EHTIOnHeHHHX aBTOpOM C neJIDD 

npoBePRH ~yx RaH6onee nonyJIRPHHX TeopeTHt~ecKHX no~o~oB: KEa3H

noTeHnHaJIDHoro no~o~3/ H MO~eJIH ROMUJleRCHHX yrJIO~ MOM~HT0~4~ 
06e MO~eJIH 6YJIH HCnOJID30EaHH ~JIH o6pa60TRH ECero SRcnepHMeHTaJID-
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noro MaTep:aana no '11?1 - paccemnno, HMeBmerocJI B ;mrepaType 

BnnOTb ~o ROH~a 1971 ro~a. B cnyqae RBa3>1TIOTenuaanDHoro no~o~a 

TaRaJI aa~'!a pemeaa BTiepBHe. 

B OTJm'lHe OT paHee BHTIORHeHHI:lX pa60T no MO~e;m ROMnneRCHI:lX 

yrnOB!lX MOMeHTOB; ~M OTIHCaHHJI 3RCnepHMeHTa.1U>HilX ~aHHilX no pac

ceJIHHID tiacr~ B o6nacTH BHcoRnx anepr1n1 B namen o6pa6oTRe BBe~e

nneM HOPM f1J< 6u;m yqreHH CHCTeMaTU'leCKHe OmH6RH OT~6.7U>HI:lX .. 3KC~ 

nepHMeHTOB H nonyqeno craTHCTH'lecKH y~oBneTBopnTeJl!>Hoe on:acaHHe· 

aKcnepHMenra. 

AMnnuTy~ pacceBHHJI tiacTH~ np:a BHCORHX aneprHJIX MO~Ho onpe

~enHTb 0~03Ha'!HO TORDKO C llOMOmPID peayJl!>TaTOB.llOnHOrO OnHTa.llo~ 

llORHHM OnHTOM B ll3y'leHHR 9.[4f - pacceJIHRJI llOUHMaeTCJI H3MepeHRe 

Tpex HeaamlCHMilX BenH'lllll, HanpHMep: df. , fJ '· /?. llJIH if ,P,A/5/. 

B_cBasn c srnM_cne~yer orMeTHTb,.'!TO K naqany namea paooru 

OHnH l!3MepeHI:l MHOrHe 113 OCHOBHI:lX xapaKTepHCTHKXN -. pacceaHHfl H 

npH HeKoropHX anepruax B oonacrn uanHX yrnoB MH 6JIH3KH K nonnouy 

OllHTY ~na JL N - CHCTeMH. 

rnaoo I. 

ITepBaJI r.naoo·co~ep~T peay.1l!>TaTH onncanHJI 9xcnepHMeHTa1lbHI1X 

~aHHI:lX no 9/}1- pacceJIHHID Ha Ma.711:le yrJll:l BUepe~ B. 06JiaCT~ Bl:lCOKHX 

aneprnfi na ocnoBe KBa3llllOTeHuna.1l!>Horo no~o~a. MaTeMaTR'leCKR aa

~'la CBO~Tcsr, K Hax011t~6HHID napaMeTpoB KBa3llllOT6HUHaJia, KOTOpl:le . 

HaHJlY'lUlllM o6paaOM OnRCI:lBaiDT R3B6CTHI:le aKcnepHMeHTaXbHI:le ~aHHI:le. 

KaR a~ecb, TaR R B mrnx r_JiaBax ~ccepT~, r~e cTaBRicsr anano

rii'lHaJI aa~qa, ncKOMI:le napa.MeTpH na.x.o.n.a;mcb MeTo~OM HaHMellbrnHX 

KBa)UlaTOB. 

!l)yHKUHOHaJI /(2 
, MHHRMR3a~efi KOTOporo HaxO~nHCb napaMeTpH 

. . 
RBa3>1TIOTeHnaana, 3anRCI:lBaJ1Cff B CJle~eM ~e: 
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I< . I< ].1 
t ~ ~ [ Ft - Ml< Ft (X,J 

.x =7- Lz r 6fJ2 
(I) 

~/( ' • J< 
r~e ,--, - Benuq:aaa, naMepeHH8? B L - TO'lKe -ro aRcnepHMeH-

Ta, P:f!XJJ- BJ:lqHCJieHHoe aaatJ:eHRe BenH'lHHI:l Ff no aa~anHHM ana

qenHJIM llCROMilX napa.MeTpOB X, , f:tf - OmH6Ra 3RCnepHMeHTanDHO~ 

BenH'lllHI:l !=.!< ; /11< - HriPMa 1< -ro aRcnepHMeHTa. 
c 

PemeHRe MHOrRX 3~aq CBO~TCJI K HaXO~~eHHID 3Ha'leHHfi napa-

MeTpoB W,ynKuan, npu KOTOPHX ~ocT:araercJI MRHHMyM neKoroporo W,yHK

~ona.na. lloaTOMy aa~qa aqxpeRTHBHO:li MllHHMR3aium W,yHKUHOHaJia (I) 

JIBMeTcJI Becr,Ma oo~o:a. Paa:Pa6oranu o6l!IRe MeTo.nH MriHHMnaaWm 

WyHKJ:niH MHOrRX nepeMeHH!lX, RaR-TO: MeTO~ CROpe~rnero cnycRa/G,?/, 

pe~c~UHollHllli MeTo/61 H MeTo~. nRHeapitaaunz/8/. llepBHe . ~ Ra. 

3TRX.MeTO~OB BeCbMa npOCTI:l. O~o; B C~H c'ycno~eHHeM pe

maeM!lX a~aq, QRaaanocb, 'lTO MeTo~ c:Ropenrnero·. cnycKa n peJiaRca

unoHHI:l:li MeTO~ CJIHIDROM '!aCTO' Tpe6ymT . O'lellb 60.7U>IDOro 'lHCJia HT8pa-
. . 

UH:li na-aa nnoxofi cxo~ocTH. MeTo~ ;mneapnaanaa, npe~no~eHHHa 

COROJlOBI:lM H CRJmHI:lM/8/, .ORaaaJICJI BeC~Ma 8~eKTHBHHM ilpH oOpaOOT

Ke 3KCnepHMeHTaXbHI:lX ~HI:lX MSTO~OM HaEMellbrnHX R~TOB. 
I< 

Ilo~ F;, B BHpa!tSHHH ( 1) noHRMaJIRcb axcnepHMeHTaXD~O na6JID-

~eMue BenHtiRHI:l noJIHoro cetJ:eHHJI, ~~epenuna.7U>noro cetieHWI, no

MpHaa~ H napaMeTpa ~ofinoa,,noJIJipnaanaH, xoTopHe MoryT BJ:lPB,

lltaTMsr '!epea aMilnHTY.nH W¥: ;... pacceJIH~ oea nepeBopora emma 

T(+) .R c nepeBopoTOM cllH.Ha T(-) cne.I(ylO!ltiDA o6Pa30M: 

6~o+ = %fT Jm 7'(+). (~; z;~= o) 
(2a) 

d.§_= t9lJ[I~I~ + 1rw11 
elf: l,P¥' (26) 
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p = ~Jm{T(~'rr-'•jj(rr:t·'l~ +I rc-12
) 

(2B) 

P. 
(ltf/.t -IT'-'l~)cv~c;..'- 2/?e ('r'~J.p:-•_.)5ir1o< 1 

/ T.w/ 2 -1- / 7"--_'/ ~ 

A 

"-' ·' 
_;,s 

-(IT''~'i .<!..:..I r<-'l~}~ct- 2Re(T(i-jrr-.-+)co.n7, I 

/ rc•y.t. + tr·--'1 X. 

(2r) 

(2.n;) 

r,lle 0.' = Sit- <p ; lp = 9T- G- , (9.-yroJI paccemum B c.n.M., 

<f'L ~ yrOJI MeJK)!.y HMnyl1I>CaMH. HatJ:aiu,Horo Meao~ IrLHyRJIOHa OT.D;atffi 
. fi12 +.U'i. ~MElfnfiB) 

B na6opaTopHoR cHcTeMe, ripHtJeM fa cp': 1'1 + E- ~crt~' 

P1~~-MaCCU HyRJIOHa H Me30Ha, COOTBeTCTBeHHOo 

AMnJIHTy.n:u peal1bHUK ~H3HtJ:ecKHX npoueccoB CBH3aHU c aMnJIRTY

··_.n:BMH ~lla COCTORHH~ C onpe.n:eJieHHUM 3Ha"'leHHeM H30TOnH"'leCROrO CnH

Ha I B t- H S - Kaaanax cJie.n,y:rol!lHM o6pa30M: 

T(±) . -(0 i-) 1 T (1 •±) = T(3/ 2 t±) (3a) 
u+p -+ rr+p= T '- - T · 

1 . .• 
T(±).. = T(O,±) + - T(1,±)).rr(3/2,±) ~(1/2,±) (36) 
rr-p - u-p 2 · 3 . + 3 .. · • 

T(±) 1 (1 +) {2' (T(3/2,±) - T(1/2,±)).. (3B) 
IC~0n.=-2- T '- = -3- . 

B 3aBHcm.~ocTH oT Bu6paaaoro 6~3Hca (I = o",1 HJIH I ,;, 1/2, 3/2) 

. aMnllllTy.n:u T(I,±) 3anncuBaDTCR B BH.n:ef9•101: 

6 

I , I 

i 
·I 

r(O;i-J(E; A~J=-ipfpc(pJo(pi:u)[ex(O;t'E:PJ(;osx"'fi.pJ-1] .... 
0 . 

Tro,-J(E;.d.L) _p jpo(f0t(f.tli1 e'X'"-+'tE;pJ ~i'ti;pJ . 
0 • 

(4a) 

(46) 
. . ~~... . 

'f'N."71(E; 4.LJ=-ip j;dpJo(fA.t)e_ X r E;ptx<f£:pJ'c.:o.sX'('E~pi-
o (0 -I ]. . 

-· XCf{'E,pJ~X (E,pJ. (4B) 
. • . • . . (0, .. ; . • .. 

T(f,-ff€; Ll.J.). P ;;cf/>Jt~) eX ~E;_pJ[.)((f'(i:,,PJrJin)((orE,;fJ) + 
0 

. +X ({,-fE ;._P) cas)\ (OfE,..f';] 
. . . 

(4r) · 

Hllll B BH)!.e; . . . . .. .'?: . 

rfri ... 'lE; ;;;_;::::..: ij;fp~Jo(pLu)[ r:(·'I_•"tE~s X·cf'E~pJ :..:.1] 
. • . 0· ~' . . • '· . . 

(5a) 
.· . 

._ (I . .,, 

J"1rr'~fE;Ll.LJ=p//>c(FJdjtLl.l)~}(crE;.fJ e.?( l~,,_f'J 
0 . . - • 

(56). 
t> 

~a3U X (I,±) CBH3aHU c KBa3HnOTeHUHaJJaMH vn t±): 

X (I,+J(E.IJ)=-:.!.. {di! ycr;~'(E ....:)· ·. 
/J 2tp I 'Z ' 

• . ·-"<» . 

X (l~-'tE;JO)=-~- .J'dc ·v(r,f!: --:zi .·· 
.. . .'J • /Jlp . . . . I • . I ~-._ ·~. . ~ ·: , 
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,UM BH6paHHOrO KBa3illlOTeHIUia.Jia 6WIO _BBe.n;eHO 25 BetqeCTBeH:-. 

HI:IX napaMeTpoB. B npouecce no:acRa aT:ax napaMeTpoB MH nonl,aoro

~cL aa~oxeHHOH .B nporpaMMy~l//1/LI/S/ B03MOXHOCTLID MeHHTL 3Ha

~eHRH :acROMI:IX napaMeTpOB B aa.n;aHHo~ o6.nacT:a; Ha napaMeTpU.Ha

K.na.IJ:HBa~CL orpaHll~eHllH BO ll36e~aHlle B03MOXHI:IX HenpKRTHOCTen 

BO BpeMJI c~eTa {KaK, HanpHMep, .n;e~~ime Ha "0", . KOpeHL ll3 OTp:a-

. uaTe~Horo ~:ac.na, nepeno~eHlle AY :a T • .n;. :11, r.naBHoe, noTe-

. p:a me . rlJHa~eCKOrO CMHC.Jia) • HaK.Jia.n;HBBJr Ha napaMeTpH H~e orpa- • 

Hll~eHl!H, MH TaK~e ycKOPJUill nOllCR MllHllMyMa. 

. BH~ npoBe.n;eH aHa~a Bcex aKcnep;!MeHT~HI:IX }fi.HHI:IX no nif-pac~ 
ceJIHll!O ( 6r.-r, tfj , P, P. , A, o{ ) : :aaMepeHHI:IX B HHTepBa~e 

0,01 {raB/c)2~ /tl~ 1 {raB/c)2 
.n;JIJl A.~ 10 (ra:a/c). . . 

Y.n;oB~eTBOPllTe~Hoe ort:acaHlle aKcnepl!MeRTa { c.L ~ 2%> 6H-
~o no~y~eRo B c~e paccMoTpeHHH aMll~TY.IJ: c onpe.n;eneRHHM :~~ao

Ton:a~ecKnM cnllHOM B s· - KaHa~e llOCJie ROpMllpOBRR .IJ;aHHI:IX no 

.n;:a@lepeHnaa~HHM ce~eHRHM. B CJJY'Iae -t - K.~aRLHoro paccMOT-

peHRH .n;~e noc11e nepeROftARPOBKH .n;aHHHe axcnepHMeRTa olll!c!l:Bam

cH aaMeTHO ~e. IIpe.n;cRaaaH:aH, c.n;e.naHHHe Ha ocROBe aToro no.n;

xo.n;a, no.n;TBep.n;:a~cL B HecRo~x:ax axcnepHMeHTax:np:a :aawepeHHH na

paMeTpOB norurp:aaanRl! P R li.. npH f>L = 40 raB/c/
111, .n;H@IepeH

l.Uia~Horo cetieHRH. np:a /Z = 25,2; 40,1; 205raB/c!i2•
13

/ :11 non

·Horo cetieHl!H .n;o J.r = 205 raB/c!i3/ B II-p-ynpyrOM pacceHHHH H 

.n;:a@lepeHnaa~Horo cetieHl!H (np:ajp = 21; 25; 32,5; 40; 48 raB/c) 

ll2/ pacceHHRH c nepeaap~o~ {eM. p:ac.I,2). 

r.naBa n. 
Bo BTopon r.naBe ~ccepTaua:a npo.n;onzaeTcH :aaytieHlle npouec

coB WJV- pacceHHRH np:a :aucox:ax arieprRHX B RBaaiiiloTeHUHaRLHOM 

. ----·-····.!12~~.It~· PaccMl3.TPRBaeTCH pacceHHae Haaa.n;. 

8 

) 

·I 

a) 

,., 

,-p 

02 

•) 

100 !000 

i:' 

Pile. I. CpaBHeHKe npe){cxaaaHHtt napaJnrrpoB n~JUipuaaxiHA a) I~ 
6) 1< H .B) ·;no.Jmoro. ce11eHHll: Gf~t ){JIB · 7T-P~pacce.sHH~II, D 
c peayx:&:ra:ra:WH axcriepHMeH:ra.CnJtol!IHall·KpuBaa- npe){ctta
aruiHe, C,JteJiaHHOe Ha OCHOBaHKH liO,lteJIH UOJIDC?B· Pe,Jtxe, 
nyHRTHpHa.S - C UOliOIIt:&D ItBa3HUOTeHI:tH8.JI:&HOrO llO,JtXO,Jta • 
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CpaBHeHHe npe~cxaaaaHR ~~epeHUKaJI&Horo ceqeHHa ~JIB 
r,- P-pacceBHHB a), G) H ~JIB P.eaKitHH w..:.p ~ f/"h 
c peayJI&TaTaMK aKcnepHweHtOB7I2,!3/. Cnxomxaa KpHnas -
npe~CKa3aHSe, C~BJlaHHOB·Ha OCHOBe MO~eJIH ilOJIDCOB Pe~ze, 
ilYHKTHpHaH - a KBa3HilOTeHU~aJI&HOM-nOAXO~e. 
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3KcnepRMeHTanbHO Ha6RD~eMSe.BeRR~RHH ~epeHURanbHOrO _ 

ce~eHHH n.nonapnaanaH BapaxaDTCR ~epea ru~nnnTy~ o6MeHHoro pac

ceRHrur T6 {+) n T6 (-) no naBec:rHHM q>op.~yJJaM. Tl BH~TcR ~e- ) 

pea ilPRMYJO R 06MBHHylO SHROHaJThHHe. qlylmniD!. •. (XJ+) : X6 (±)) CJle-

AY!OIIlRM o6paaOM/141: . . . 
(+} 

r:,c(~l<i -ipfj;dj>Jo(io~exdfE;p~:~E;_pJ + o(Jfs}} 
e {J . ~6a) 

. . ~ . c;{, . . 
· . _,_ .. . . Xcl 'E,.f')vc-J/ ) ( k:)} 

'l'e' ... (p;K'J=P((.!'c!;oJ;r:PLJu)e . - . /\ e LE0o +- 0 __ -P. 
0 . - . . . 

Au = v'riP~+fA!' -1Mz+p'1'J~ · u.' •· · · c66 > 

KBa3RllOTBHn>'!aJIH, ROTOpse BS6Rpa11HC1> rQHMl~ qJyHRuMrllR 'Z!l , R 

Bee cBRaaHHSe c HRMR BellR'lRHS paccMaTpHBaJlRCI> c onpe~eneRHSM·nao

TonnqecRHM cm>iRoi.i I = 1/2. 3/2 · B .S - RaHaJie. _: 

llpOBO~JlCR aRaJ1R3 ll3BBCTHHX SRcnepHMeHTaJThHHX ~aHRsx·no ~~ 

~epeHURaJThHSM ce~eHRRM.lJ±p ~ pacceRHHH Rasa~. H nepeaap.!W{e TI-p -

- TI0 1'1. npH HMllynbcax /2 ~ ?,8 TaB/C. B RRTepBalle .;..2,8~ tl~ 0,06 

(rsB/C)2 H llOnffPH3~naH B TI±p-paCCBRHRR Rasa~ npH P~· = 6 rsB/C. 
- (!,+) 

· llapaMeTpa RBa3RnOTeHn>-IaJia ~e - onpe~eJiaJll>ic:r, nyTeM MRHH-

MRaanaH~ ~yHRUHOHaJia (!). .. t' . 

· ·Esno nony~eHo cTaTz~ecRn y~oBne;BopHTenbHoe onHce.Hne ( 7f-1. = 
, . . ' . . :; . · .. · . 

-=0,94; c.L-=_69%) B!illleyRaaaHHHX SRcnepHMeRTaJu,Hax ~e.HHHX. Ha.ocHo-

BB no~eHHHX pemeHHA ~ailS npe~cRa3aH~-peayJ1bTaTOB SRCriepRMeH

TOB B 06JiaCTH.60JThmHX 3Ha'l6Hll~ RMnyJThCOB. 

rnaBB m. 
B TpeT:r,en rnaBe ~ccepTanaH npoBe~eaa aaanorn'lHaR o6pa6oTRa 

C nOMOilt&D MO~eRR ROMnJieRCHHX yrJIOBWC M~BHTO~ ~ cpaBHeHHH STRX 
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~ llO~O~OB Ha O~OM H TOM xe 3RCUepMMeHTanDHOM MaTepnane C 

TOqKH speHRff RaqecTBa OnHCauHH 3RCnepm~eHTa H Heodxo~oro qnc

.na · napaMeTpoB. 

Euno noRa3aHO, qTo MO~enD ROMlln~RCHHX yrnOBHX MOMeHTOB B 

npn6meHID1 "Manux <IJas" (Mo~eno nom6coB Pe~e) ~eT B03MOJKHOCTl> 

Jlllliii> Ra'!e_CTBeHHoro OllHCaHWI 3RCnepHMeHTanDHHX .. ,IJ;aHHHX B CTOnD nrn:

pOROM llHTepBane. 

.. Bo BTOpO~·qacTR r.naBH ill paCCMOTpeHa MO~enD ROMnneRCHO-cOnpH-
. . 

~eHHUX nonrocoB. 3RcnepHMeHTan&Ho Hadnro~aeMRe Benn~R BHpaxaroTcH 

q~pes aMnnHTYJJ.Y pacceHHWI no tPopMYJJ.aM .(2). AMn~TYJUl T(+) ll T(-) 

6e3 .nepeBopoTa I! C nepeBOPOTOM cn:nHa,COOTBeTCTBeHHO, onpe~eJlHIDTCH 

C~~aMH aMnnHTy~, COOTBeTCT~ 06MeHy pasnJ!qHRMH pe~eOHaMR: 

r(~l= L-· r~~~. 
a . 

I 

llpe~o.naranoc:o, qTo.B -t - Ra.IUlne )(OMI!HHpyeT o6MeH P. , P.-,p~Yi 
. , 

.P -TpaeRTOPH.!lMR. B CM3H. c aTHM aMnnRTY~ pean&HHX tiJuszqecRHX 

npoueccoB ;:ianRcRBanncr, B ~e: 

Tn-p = Tp + Tp : TJ' : Tr' 

. _ TU:P = Tp·: Tp' - TJ> - ~~ 

.. 'l'rrp ~non= -12' (T.r + TJ'' ). 

(7a) 

{76) 

. (7B) 

B PaCCMaTp:nBaeMOH MO~enn ROMllneRCHO CO~p~eHHHX ~onroco~4/ aMn~ 
nnTyita T~ o6MeHa o~HM pe.D;llteOHOM "a" napaMeTpu~oBan.ac:o cn_e.I(y1011tRM 

o6;l~~M: rJ~:(.t) ~~a (%o/d;w~J_j_J:~~(-t)?-a{%o)(d.;c+l~d) 
· . . ·• ·· · · (Sa) 

mH.:._{J-~-1/.. 1] F/,. J(~:m-:1) . r-1r .. /;f. lEL. j(d.;;("IJ . .:...f) . .,IR . 
let -co.,.acfJ { .. a(?Eo +d-a1 ' --al"1Ec/ _ /2./ll.v 

t (86) 
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· · . · i 5Tcl.a {i- J / 
r~e "?]or =- (1 + Gtk e ·) / Ji,<J/i::loe~.{f-) Clll'HaTypHIDi MHQ-

:J . • ,. 2 I 
UTe~, npzqeM oa .= 1 ~ p R p , a "'U= -1 ~J>-1! .f'- Tpa-:-

eRTOp.i!H, .E0 = 1 rsB, /nH- Macca HYRAOHa 

~ ± (-t} = d.o + cJ.'ci-J ±· i c:J..n'--t ' •. 
nnfi yMeHDmeHRH ROnR'!eCTBa napaMeTpoB B~eTR dpanRCl> ~eHCT

BRTen&HRMR I! napaMeTp1!30BanHC:& B ~e: . 
yC+lf";} . (+Jf:.l . . "Y " h( .. 1 o 'I ··~...L·/·)·- ~ 
0 +a l+J =- {[._Q '{+) = UO!.a/' + f"\. o·ta • , 

.,. 't> 
r~e uofot I! ~·ta- cBo6o~e napaMeTpu. · B aToM cJiy'lae nyTeM MR-

HHMHaaURR t!JyHRUROHana (I) O~OBpeMeHHO onpe~enHnOC:& 26 nap~eTpon 
K aRcnepRMeHTan:&HHM ~HHHM no Y.T~- - pacceHHHD ~o6aBnHnRCl> 

anaq·eHM Mace peaoHaHQOB•' :f , 'f', .;0 , 9 , 7' , ._Pl. 

-B peayn&TaTe o6pa6oTRH'nonyqeHo y)(oBneTBOPHTen&Hoe on:ncaHHe 

( X:J:R.t = 1,1, c.{,; 0,5. %,.~;~X~= 761) cirutecTBYJOlllero ai~cne
pRMeHTan&Horo !VIaTep:na.na. 

3axnroqeli:ne • 

1. Cos.ItaHa nporpaMMa ~M oopadoTRR aKcnepHMeJ:IT~HHX ~aHHHX 

no "JTY ~ paccesnum npu BHCORBX aHeprHHX . B paMl{aX ~yx no~o)(OB: 
RBa3RnO'l'eHUJmn&HOro nomo.D;a :n Mo~enn nonrocoB Pe.D;llte. llporpaMMa pe

anna~BaHa Ha ~R'!RCnHTeJu.~ Mtinnrnax CnC 1604 A H BxM-6. r.naBHRe 

OAORll ~0~ nporpaMMH npRMeHHDTCH Oe3 H3MeHeH~ np~ p~meHI!I! RaE

. .D;O! ROHKpeTHO:It 3~a'!H~ paCCMOTpeRHO:It B )(RCCepTaUI'IR~ MeHHeTCH nRm:& 
~ .. . . - . ' 

6noK ~ BR'll!c~eHWI_aMnnRTy~ pacceHHRH. B c~H c aTRM nporpaMMa 

MOKeT HCUOn:&30BaThCH ~ cpaBHe~ XDOHX TeopeTI!'leCRHX MO.D;eXe:lt 
+ • • 0 F 0 0. + ' 

3KC_nepRMeHTOM • 

2 • Ha OCHOBe RBa3RllOTeHD;RaJI:&HOrO no~O.D;B. nonyqeHO om:~rume 

aRcnepRMeHTan&HHX ~- no~AV-.~ pacceHHHD B o6xacTB aHeprBI 

:10 raB ~£ ~ 60 {raB) • nepe~q BMilyn&ca 0,01~ /t~1,0(reB/c)2 ~ 
• -· ••• ,·-·-:: •• ' - c. .: • • 
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TeopeTH~ecKae KpHBue y~oBneTBOPHTen&Ho cornacynTCR c aKcnepHMeH-

- Tan&H~IH ,IJ,aHlillMH ( X'lf)('l. = 1,1; :X~ ?34, C-i. =. 2%). Ha OCHOBe STo

ro no.n.xo.n.a c.n.eniHu npe~CK83aHHa Ha o6nacT~ 6onee BUCOKHX aaeprnn. 

3TH npe,IJ,CK838HHR nO,IJ,TBep,IJ,HRHC~ B HeCKOn&KHX 3KCOepMMeHTax, BUOOR

HeHHUX B CepnyxoBe H DaT8BHH. 
- - . 

3. C OOMO~ID TOrO xe nO,IJ,XO,IJ,~'BnepBUe llO~~HO CT8T~?TH~eCKR 

y,IJ,OBReTBOPHTenDHOe OOHC8HHe BCeX.H3BeCTHHX. 3KcnepMMeHT8nbHUX ~aH

HUX no 7/!V- pacceRHnro Haaa.n. B aaTep~Jie ~- 2,82 c:rsB/c)2.s'u~o,06 
(l'ail/c) 2 npa HMIIynocax 12 ~ ? ,8 (faB/c) .· ( xt;A' i! = 0,94 X~I60 
C-L .C: 69%). llpHBe,IJ,eHU npe,IJ,CK83aHHR ,li,M 3RcnepHMeHTOB B o6naCTB -

6on&llll1X anaqeHHif ~y.m;coB. 

4. llpoBe.n.eaa o6pa6oTRa ~aHHUX aRcnepHMeiiTa.c OOMOIIU>ID Mo~e.:.. 

nH ROMnneKCHUX yrJIOBHX MOMeHTOB ~ cpaBHeHHR STOH MO,IJ,enH C-RBa-

3HnOTeHUH8n&HUM riO,IJ,XO~OM Ha O~OM H TOM ~e SRCnepHMeHTan&HOM Ma

Tepnane C TQqRH apeHHR Ra'leCTBa OllHCaHHH 3RCnepHMeHTa H He06XO,IJ,H

MOrO 'lHCJia napaMeTpOB. ilORa3aHO, 'ITO MO,IJ,en& ROMnJieRCHUX. yrll<;lBHX 

MOMeHTOB B npn6naJKeHHH "MaRUX qaa" ,IJ,aeT JlHIIII, Ra~eCTBeHHOe OnRca

HHe 3RCnepMMeHTan&H!Dc '.n.aHHUX B CTOJib IDHPOKOM.HHTeproJie aHeprHa 

H nepe.n.aHnux HMny:m.coB. C- noMOUU>.ro MO,IJ,enH- ROMrmeR'c!to-conpmteHHux · 
- . - - ~ -

nqniDCOB nOJiy'leHO y,IJ,OBReTBOpHTen&HOe OnHCaHHe cymeCTByromero 3KC-
. . . ,. . i . 

nepHMeHTan&aoro MaTepaaJia no?.TAV- pacceRHKID ( ;(/)(2_= 1,1, 
:-~ . -· . -- - . 

X = 761, CL= q,5 %) • 
5. lloKa3aHO, ~TO.-~Tar>m;~~ecRH. y,IJ,OBReTBOPKTenoaoe oilRCaHRe 

... < ~ -- ' ~ • • • •• -, 

Ha.BecTHHX :mcnepHMeHTanoaux .D,aHHHX na ocam:ie o6emc Mo.n.eJieft (KBa..:· 

. SKO~TeH~ana II MO,IJ,e~. OOJIIDCOB Pe.m(e) MO!tHO nO.nytlH~~ C nOMOJIU>lO 

26 CB060~UX napaMeTpOB TOn&KO nocJie nepeaop~.UpOBKR 3KcnepHMeH

. Tannaux_ .I(aHaux. Hop,i:BpoB~'lH~e :KoaifliJnUHeaTu"ri:Pz aToM B psci(e cJiy-
. ~ . - ·~· - ' .... 

qaeB 38MeTHO npeBOCXO,li,RT rio BeJm'lRHe CHCTeMaTRtieCKHe Ollll16KH~·YKa-" 

a~ruie B -~60TaX. aBTOpOB 3KCne~HMeHTOB. . . -

14 

B npnnollteHHRX I, n, Ill npRBe,IJ,eHu aHaJIHTRtieCKHe BUpa.JKeHHR 

~M ~aCTHUX OpOH3BO,li,H~ 8MnnHTY~ no HCKOMblM napaMeTpaM. 

PeaynnTaTu pa6oT, Bome,ll,llll1X B ,IJ,HccepTaUHID,- ~oK~JIUc~ 

aa CeccRH oT.n.eneHnR R,Itepaoii qiH3HKH AH CCCP (MocKBa, 19?1 r.), 

Mellt~Hapo,IJ,HOM CeMHHape 00 B3aHMO,IJ,eHCTBHID a.zujOHOB npH BUCOKHX 

aaeprRRx (EaRy, 1972 r.), IIIKone 0Uffi1- TrY MM AH fp.GCP no qia-

3HKe BUCOKHX aHeprHft (CyxyMH, 19?2 r.) H ony6RHKOBaHU B pa6o

Taxf10,15-18/. 

..--

" 
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