
l(099 l:t_ ~ 
O.E .!opqaKOB 

3~~EKT~BHME ARrOPWTMM MO~ER~POBAH~H 

METO~OM MOHTE-KAPRO 

HEKOTOPMX nPOUECCOB 83A~MO~EHCTB~H 

3JIEMEHTAPHMX qAC~U 



P5 - 10715 

O.E.ropYaKoB 

3<I><I>EKTJ.18HhiE AJirOPJ.1TMhi MO~EJIJ.1POBAHJ.1H 

METO~OM MOHTE-KAPJIO 

HEKOTOPhiX DPOUECCOB 83AJ.1MO~EMCTBJ.1H 

3JIEMEHTAPHhiX qACTJ.1U 



fop'laKOB O.E. P5 - 10715 

3<jl¢1eKTHBHbie anropHTMbi MonenHpoaaHH!I MeTOilOM MouTe-Kapno 
HeKOTOpblX npouecCOB B38HMOJleHCTBH!I aneMeHTapHb!X '18CTHU 

npHBelleHbl a<jl¢1eKTHBHbie a·nropHTMbl MOnenHpOB8HH!I MeTOilOM MouTe­
Kapno neKOTOpbiX npoueccos aaaHMOilelicTBH!I aneMeHTapHbiX 'IHCTHU npH Ma­
nhiX TeneCHbiX yrnax perHCTpHpyiOmeit annapaTypbi: I) p03hirpbllll yrnoBbiX 
nepeMeHHbiX cosll i H .pi i -oit 'IHCTHUhi, o6paayiOmeitca npH pacnane ue­
KOTopoit CHCTeMbl

1 
npH KOTOpOM o6ecne'IHB8eTC!I BbineT 3TOit '18CTHUbl TO'IHO 

B TeneCHblit yron neTeKTOpa; 2) MonenHpoaauHe KHCKanuoro npouecca c non­
rolKHBymeit npoMelKyTO'IHOit '18CTHUeit, Po3bll"'pbllll ee KHHeMaTH'leCKHX nepe-
MeHHblX p*, COS {I* H cp* 1 a T8K>Ke paCCTO!IHH!I llO TO'IKH p8CD81l8 f 
npennaraeTc!l npoaOilHTb c nnoTnocTbiO p(x)= VHx-x0>2 +~ ~), 
3) anropHTM MonenHpoaaHH!I coananeHHit B npouecce X-+e++ e-. BbmeT qac­
THULI X ocymeCTBfl!leTC!I B Ta:toit TeneCHbiit yron, npH KOTOpOM B03MO>KHO 
nony'leHHe co6hiTH!I c coananenHeM e+ H e-. 

Pa6oTa Bbmonueua B na6opaTOpHH !lllepHblX npo6neM OHHH. 

Coo6weaae 061.eJlBHeHBOrO BHCTBTYT& aJlepBWJ. BCCJieJlOB&HBI. JJ.y6aa 1977 

Gorchakov 0. E. • P5 - 10715 
Algorithms for Application the Monte-Carlo 
Method to Some Processes of Elementary 
Particle Interactions 

Algorithms are proposed which allow to apply an 
effective Monte-Carlo method to elementary particle 
interactions at small angles of detecting apparatus: 
a) a method for simulation of angular variables rosBT 
and <~>r of the i-th particle in which the emission of 
this particle in the direction of one of the detectors 
occurs; the less a solid angle of the detector the 
higher the efficiency; b) an algorithm for simulation 
of cascade process involving a longlived intermediate 
partie e A ('I ~10-8 s) generated in p-p interactions. 
Simulation of variables p;,.cosll as well as of the distance 
to the decay point P/ is realized with the density 
function p(x)=l/«x -x

0
) ~;); c) simulation of coincidence 

in the process X-+e++e-(y+y) with X generated in p-p inter­
actions. The method is proposed for determining a solid 
angle for a particle X emission at which the coincidence 

1 of final particles takes place. l Communication of the Joint Institute for Nuclear Research. Dubna 1977 
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BBE,4EHHE 

Ba:>KHOB Bbl'iHcnuTenbHOB npo6neMOB B <l>H3HKe 3neMeH­
TapHbiX qacTHU. JIBnJleTCJI pacqeT n -qacTuquoro HHTerpana 

d3 n . 

f-~-o4(p-I p. 
2E 

0 
I I 

I 

)T, l =f ... 
n V 

/1/ 

r.D.e T - KBa,IJ.paT MaTpuquoro 3neMeHTa. 06nacTb HHTerpu­
poBaHHJI V npe)],cTaBnJleT co6oB: nu6o BCIO <l>u3uqecKyiO 
o6nacTb, nu6o ce qaCTb. Ilpu ycTpaueHHH o -<!>yHKU.HH 

HHTerpan /1/ npHBO)],HTCH K BHAY 

l = f d<P p (<P )T(<Il) = ( (,·;£ (<ll ), 
n n · n 

v v 
/2/ 

r )],C <ll • COBOKYDHOCTb KOOp)],HHa T TOqKH B (3n -4) • MepHOM 
<!>a30BOM npOCTpaHCTBC, p (<ll) - nnOTHOCTb COCTOJIHHB .B 

n 
3TOM npocTpaHCTBC. 

Ilpu ucnonb30BaHHH MeTo.D.a MoHTe- Kapno no)],biHTe­
rpanbHoe Bblpa:>Keuue f~<ll) BblqucnJleTcJI B cnyqaB:uoB: 
COBOKYDHOCTH ToqeK <!>a30BOrO npOCTpaHCTBa C nnOTHO­
CTbiO p ( <ll) . KonuqeCTBO ToqeK, KOTOpOe Ha)],O pa3blrpaTb, 
qT06bl nony'iHTb pa3yMHbiB pe3ynbTaT, 3aBHCHT OT 3<l>4JeK· 
THBHOCTH ucnonb3yeMoro MeTo)],a MO.D.enupoBaHHH. 3<WleK­
THBHOCTb MO:>KCT 6b1Tb onpe)],eneHa KaK Benuquua, o6paTHO 
nponopu,uouanbHaJI KonuqecTBY cqeTHoro BpeMeHH, 3aTpa­
qeuuoro ua nonyqeuue pe3ynbTaTa c )],aHHOB cTaTucTuqe-

CKOB ToquocTbiO. 
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3!WJeKTHBHOCTb MO.IJ.eJIHpOBaHHH np.s:MO CBH3aHa C yMeHb· 
weuueM .D.Hcnepcuu -oueuKH HHTerpana 121. Cyi.UeCTByeT 
uecKonhKO MeTO.IJ.OB ee yMeHbllleHHH I I 1 . OTMeTHM .IJ.Ba 
H3 HHX. 3TO, BO·nepBbiX, MeTO.IJ. aHaJIHTH'IeCKOrO HHTerpu­
poBaHHH no 'laCTH 06'beMa H, BO·BTOpbiX, MeTO.IJ. Cyi.UeCTBeH· 
HOH Bbi60pKH, B KOTOpOM nnOTHOCTb pa3hirpaHHbiX C06biTHH 

Bbi6HpaeTCH 6nH3KOH K If n(<l>) I· 
B )1.aHHOH pa6oTe npHBe.IJ.eHhl anropHTMhl, OCHOBaHHhle 

Ha 3THX .D.BYX MeTO)J.aX, .D.JIH :J!WJeKTHBHOrO MO.IJ.enHpOBaHHH 
HeKOTOpbiX npon;eCCOB B3aHMO.D.eHCTBHH 3JieMeHTapHbiX 

qacTHJ..J.. 

§1. OTPAHHl.JEHHE YTJIOB BbiJIETA 

llpH MO.D.enupoBaHHH pacna.D.OB 3JieMeHTapHhlX 'laCTHU 
HJIH HeKOTOphlX npoMe)KyTO'IHhlX CHCTeM p03hlrphllll yrno­
BhlX nepeMeHHbiX COS 0 r H cp ~ i - OH qacTHI.J;hl B COOT­
BeTCTBYIOI.UeH CHCTeMe I.J;eHTph_ MaCC 06bi'IHO npOH3BO.IJ.HTCH 
paBHOMepHO B HHTepBane (-1, 1) H (0,2rr) COOTBeTCTBeHHO 
I CM., Hanp., reHepupoBaHHe co6hiTHH B cTaH.IJ.apTHoii: npo­
rpaMMe FOWL 121 I. llpu ManoM TenecHoM yrne .IJ.eTeK­
Topa 3TOT po3hirpww HBn.s:eTc.s: He34>4>eKTHBHhlM. llo3TOMY 
Ha.D.O orpaHH'IHTbCH TaKOH o6naCTbiO p03hlrphlllla COS 0 ~ H 
¢*. , 'IT06bi B na6opaTopHoii: cucTeMe qacTun;a noneT

1
ena 

I 
B HanpaBneHHH .D.eTeKTopa. CooTBeTCTBHe Me)K.IJ.y yrnaMH 
BbineTa 'laCTHU B JI.C. H B C.I.J;.M. ycTaHaBJIHBaeTC.B no­
cpe.IJ.CTBOM 4>opMyn nopeHn;-npeo6pa3oBaHHH. 

B anropHTMe /3/ BwneT qacTHUhl paJwrpwBaeTc.s: B 
HanpaBneHHH c4>epw, onuca~Hoii: BOKpyr .IJ.eTeKTopa. TaK 
KaK TeneCHhlH yron .IJ.eTeKTOpa COCTaBnHeT JIHlllb qaCTb 
TenecHoro yrna c4>epw, To HeKoTopwe paJwrpaHHhle co-
6wTHH 6y,D.yT oT6paKoBaHw. ,l].on.s: oTopaKoBaHHhlX co6wTuii: 
6y.IJ.eT 3Ha'IHTeJibHOH, ecnH .D.eTeKTOp npe.IJ.CTaBnHeT H3 
ce6.s:, HanpuMep, nonocy, wupuHa H KOTopoii: JHa'IHTenhHO 

MeHbllle ee .D.JIHHhl L (H/L« 1). 

B .D.aHHoii: pa6oTe npe.IJ.naraeTc.s: anropHTM, KoTopwii: 
nOJBOJIHeT paJwrpwBaTb BhlneT 'laCTHUhl TO'IHO B TeneCHhlH 
yron .IJ.eTeKTopa. PaccMOTPHM cucTeMy Koop.IJ.HHaT, Haqano 
KOTOpOH COBna)1.aeT C n;eHTpOM pacna.D.aiOI.UeHCJl CHCTeMhl, 
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a ocb OZ HanpaBneua no ee .D.BH)KeHuro. B 3TOM cnyqae 
a3HMyTaJibHbie yrnbi B n.c. H B C.I.J;.M. COBna)1.alOT (cp*=c/J}. 
P03hlrpbllll cos e ~ H ¢. npOBO.D.HTC.S: cne.D.YIOI.UHM o6pa30M. 

I I 

BHaqane onpe.IJ.eJIHIOTCH yrn.bl ¢min H ¢max , orpaHH'IHBa-
IOI.UHe .IJ.eTeKTop. Yron ¢ i paJwrpwBaeTc.s: B 3TOM HHTepBa­
ne. llpe.IJ.eJibHhle 3Ha'leHHH 0 min H Omax B JI.C. HaXO.IJ.HTCH 
H3 nepeceqeuu.s: nnocKOCTblO y=xtg¢i BXO.D.Hoii: nnocKo­
CTH .D.eTeKTopa. 3aTeM HHTepBan yrnoB (Omin ,emex) H3 n.c. 
npeo6pa3yeTc.s: B c.u..M. -(O~in (i) ,e~ax (i) ). BenH'IHHa 
cose*l. pa3wrpwBaeTCH paBHOMepHO B HHTepBane(cos O* . (') ' 

mm 1 
COS 0 * (.) ) ; C06biTHIO )Ke npHllHCbiBaeTCH .IJ.OnOJIHHTehb-max 1 

HhlH Bee: 

W = (¢max-¢ min } t\ COS 0* add -- ____________ i 

4rr 131 

r.D.e t\cosO:+' .. cosO*. (") -cosO* (") . B cnyqae .IJ.By-• mtn 1 max t 

CBH3HOH o6naCTH no e i BeJIH'IHHa A cos 0*: paBHa t\cose~ -+Acose~ . 
I I} 12 

,l].aHHhlH anropHTM ucnonbJOBanc.s: B pa6oTe 141 npu 
on;eHI<e BenH'IHHW4>oHa OTpacna.D.oB K~ -MeJOHOB (L/H-100). 
Bwurpww B 34>4>eKTHBHOCTH no cpaBHeHHIO c anropHTMOM 131 
{ -L/H) COCTaBHJI -100. 

§2. 34HPEKTHBHbiH AJIFOPHTM MO,l(EJIHPOBAHH.Jl 
KACKA,l(HOFO IIPOI..(ECCA C ,40JIFO}[(HBYIIJEH 
liP OM E}[(YTO l.JHOH l.JA CTHL(EH 

3TOT anrOpHTM HCnOJib30BaJICH B pa6oTe/S/ 
.D.enupoBaHHH npouecca 

P+ P ... K~ + 

... A + v 
17J1 

npu Mo-

141 

.D.n.s: 3Hepruu nyqKa npoTOHOB 10., 30, 70,400 H 1000 F3B. 
CxeMa 3KcnepuMeHTanbHOii: ycTaHOBKH npHBe.D.eHa Ha puc.l. 
lb-Ja 6om.woii: .D.JIHHhl pacna.11.a K~,-Me3oua (L

0 
{ M) =30p , 

r.11.e P - HMnynhc K~ -MeJoHa B F3B/c ).D.n.s: nonyqeHHH 
B 3KCnepHMeHTe .D.OCTaTO'IHOrO 'IHCna C06hlTHH 14/ Heo6-
XO.IJ.HMO B Ka'leCTBe pacna)1.HOrO 06'beMa HCnOJib30BaTb 
KaHan .IJ.nHHOH - 50 M. 
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Puc. 1. CxeMa 3KcnepuMeHIIIaAbHorl ycmaHOBKU OAJI pezuclll­
paijUU npoijecca /4/. 1 - BHylllpeHHUU ny~OK ycKopullleAJI, 
2 - MUUleHb, 3 - 6UKYYMHbiU KUHUA, 4- OellleKIIIOp, 5- IIIO~Ka 
pacnaoa Kt -Me3oHa. 

PauuoyepHhlii poJblrpbiW B c.u;.M. p-p yrnoBbiX nepe­
MeHHLix Kl, -MeJoua cosO* H cp * /ocb rJl. HanpauneHa 
no nyqKy npoTOHOB H, cneAOBaTenbHo,r/Jzr/J* / npH MOAe­
nHpOBaHHH :noro npou:ecca OKaJancJI HeJcWleKTHBHbiM. ,lJ,a)l(e 
npH HCnOnbJOBaHHH anropllTMa, onHCaHHOrO B § 1 HaCTOJI­
ID;eH pa6oThl, AnJI polblrpblwa HanpauneHHJI BblneTa A "ll , 
qHcno JcWleKTHBHbiX C06biTHH B AeTeKTOpe Ja 30 MUH cqeT­
HOrO upeMeHH Ha CDC -6500 oKaJanocb B npeAenax oT 
3 AO 100 /B JaBHCHMOCTH OT yrna 0

0 
, noA KOTOpbiM pac­

nonO)I(eH KaHan/. KpoMe Toro, Hl- Ja oqeHb yanoii nnoT­
HOCTH palblrpaHHbiX pacnaAOB K~-MeJOHa B KOHU:e KaHana 
no cpaBHeHHIO C HX AeHCTBHTenbHbiM BKnaAOM B qHcno 
perHCTpHpyeMbiX AeTeKTopoM aTOMOB I -50~/, KonHqecTBO 
A"ll oKaJanocb JaHH)I(eHHbiM cooTBeTCTBeHHO B ABa paJa. 

3cWleKTHBHOCTb MOAenHpouaHHJI npou;ecca I 4/ MO)I(eT 
6b1Tb noBbiWeHa, uo-nepBbiX, 6naroAapJI yuenHqeHHJO nnoT­
HOCTH paJblrpaHHbiX co6biTHii g(x)/x=O* Br/J Kl, -MeJo­
Ha/ B OKpeCTHOCTH 0 JI.C. = 0 O H cp =cp O , rAe rPo - alHMY­
TanbHbiH yron KaHana. fl>yHKU:HJI nnoTHOCTH g(x) AOJI)I(Ha 

6 

r\ 

1 
~ 

' 

ChiBaeT JaBHCHMOCTb nOAhiHTerpanbHOH ~YHKU:HH OT nepe­
MeHHOH x , JIBnJieTCJI nonyqeHHe pacnpeAeneHHJI paJLirpaH­
HhiX C06b1THH no BenHqHHe r , rAe 

G(x)-G(a), (a<x<b). 
r = G(b)-G(a) 

/21/ 

qeM pauHoMepHee 3To pacnpeAeneHHe, TeM nyqwe annpo­
KCHMaD;HJI. 3THM cnoco60M KOppeKTHpOBanCJI BLI6op napa­
MeTpOB eX ' rAe X= e* ' rP H f . llpHBeAeHHide JHaqeHHB 
JIBnJIIOT C Jl OnTHManbHbiMH. 

Polhlrphlw nepeMeHHhiX p *, O* , 9 H f c noMOJUbiO onH­
caHHoro Bblwe anropHTMa noJuonHn Ja TO )l(e caMoe cqeT­
Hoe BpeMJI yuenHqHTb CTaTHCTHKY C06b1THH B cpeAHeM Ha 
ABa nop.RAKa. 

§3. 3rlXPEKTHBHMR AJIFOPHTM M0,4EJIHPOBAHH.R 
COBIIA,aEHHR IIPH PEFHCTP~HH 
IIP0,4YKTOB PACIIA,aA X ... e+ + e- (y+y) 

3TOT anropHTM HCnOnblOBanCJI npH MOAenHpOBaHHH 
npou;ecca /6/ 

P+P-+7J
0

+ 

-+ <~-t+ll-) +y 
atom /22/ 
+ -+ e + e 

llpeAnonaranocb, qTo AnJI BbiAeneHHJI JToro npou:ecca 6YAYT 
perHCTpHpOBaTbCJI COBnaAeHHJI e+ He- . fipH ManbiX Tenec­
HbiX yrnax AeTeKTOpOB H npH 06blqHOM cnoco6e MOAenHpO­
BaHHJI CTaTHCTHKa C06biTHH OKaJbiBaeTCJI HeAOCTaToqHOH. 
HanpHMep, npH TenecHoM yrne AeTeKTopou -Io-4 cp Aa)l(e 
C HCnOnblOBaHHeM anropHTMa Hl §1 HaCTOJIID;eii pa60Tbl 
AJIJI pOJblrpblwa BblneTa e + HnH e- B AeTeKTOp Ja 30 MUH 
cqeTHOrO BpeMeHH Ha (])C -6500 6blnO nonyqeHO - 20 
JcWleKTHBHblx co6biTHii I counaAeHHii/. 
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QqeaH.IJ;Ho, qTo npH 3a.IJ;aHHLIX HMnyn~oce p o .,o -Me-
., v 

30Ha H ToqKe ero pacna.IJ;a cymecrayeT ueKoTopLIH orpauH-
qeHHLiii TeneCHbiH yron n 0 BLineTa ( J1 + 11- )atom B n. C., npH 
KOTOpOM B03MO:>KHO nonyqeHHe COBITa.IJ;eHHJI e+ H e- IT.K. 
apeMJI :>KH3HH aToMa = lQ-12 c, TO npe.IJ;nonaraeTcJI, qTo 
.,

0
- Me 30H H ( J1 + 11- ) pacna,IJ;aiOTCJI B O.IJ;HOH TO'iKel, atom 

T.e. eCJIH npH pacna,IJ;e (J1+ 11- )•atom , neTJill\ero B no , 
pa3birpaTb e+(e-) a O.IJ;HH H3 .IJ;eTeKTopoa, TO e- (e+ ) c 
6onbiiiOH BepOJITHOCTbiO, HanpHMep, == 50~ 1He3aBHCHMO 
OT ManocTH TenecHbiX yrnoa .IJ;eieKTopoal, noneTHT a .IJ;pyroii 
.IJ;eTeKrop. Cne.IJ;oaa Ten~ouo, .IJ;nJI noBLIIIIeHHJI 34MileKTHBHOCTH 
MO.IJ;enHpoaaHHJI npouecca 1221 * H!l.IJ;O onpe.IJ;enHTb 3TOT 
TeneCHLIH yron n0 . 

B ocuoay anropHTMa nono:>Keuo auanHTHqecKoe peiiieHHe 
cne.IJ;yiDmeii "roqequoii" 3a.IJ;aqH I puc. 2al. Ha 3TOM pH­
cyuKe: C - ToqKa pacna.IJ;a ., 0 -Me3oua H (u+,-) t 
~ - rr a~ 
Cu1 H CD2 - rpe6yeMLie uanpaaneHHJI BLinera e+ H e- a 
n.c.; CO- 6Hccei<TpHca <D1 CD 2 ; CA. - npoeKUHJI p 0 ua 
nnocKOCTb pHCYHKa; EB - HCKoMoe uanpaanenHe a~nera 
aTOMa, T.e. TaKoe, TOJlbKO npH KOTOpOM B03MO:>KHbl BLIJieTLI 
e + H e- B rpe6yeMLIX uanpaaneHHJIX. CoaepiiieHHO oqe-

BH.IJ;HO, qro aeKTop CB .IJ;On:>KeH ne:>KaTb a roB: :>Ke nnocKo­
CTH, qro H BeKTOPLI col H C02 . 

B yrnoaLix nepeMeHHLIX lcM. puc. 2al peiiieHHe lyron 
y I onpe.IJ;enJieTcJI H3 ypaaneHHJI 

r.IJ;e 

2 {30 coso cosy ± R
1 

1 ± f3o coso cos y R i 
cos(!_) 

2 

cos(y +a) 

coso 
--+ ~ _ __, --J> 

( P o ·(CA)/ I P o I/ I CA I, 
TJ TJ 

1231 

* 06cy:>K,IJ;aeMLIH anropHTM npHMeHHM H K 6onee qacTHOMY 
npoueccy p +P .... X + ... 

+ -.... e + e ( y+y ) 

i 
I 
1" 

I 

! 

i 
I 

~· 

o> 

f 
2. 

Puc. 2. OnpeOeAeHue meAecHozo yzAa 6b1Aema <lJ1-)atom 6 
npo11ecce /22/. a/ C - mo'lKa pacnaoa .,o -Me3oHa u 
(Jl + Jl- ) atom ,CD I U ~ - 111pe6yeMble Hanpa6AeHUJI 6b1Aema 
e+ue- 6 ':'!.c., co- 6ucceKmpuca <D1~ 2 ,r:fl - npoeKIIUJI 
6eKmopa p

71
a Ha nAocKocmb pucyHKa, CB- ucKoMoe Hanpa6-

AeHue 6b1Aema (J1+11-)atom ; 6/ o6Aacmu B1 u B2onpeoe­
AJif0111 meAeCHble YZAbl 6b1Aema (g+/1-) atom C y'le11IOM KO­
He'lHbiX pa3Mepo6 oemeKmopo6 D 1 u D2; fminl ,.,fl,fmaxl= 
= f2 J'min2"f3,fmax2""f4 /eM. 6 meKcme/. Ilpa6aJI 'laCmb-pu­
cyHKa - 31110 npoeK~UJI Ha nAOCKOC111b, npoxoOJI~yro 'lepe3 
OCb 0L U nepneHOUKYAJIPHYfO nAOCKOC111U pucyHKa. 

13 



4 - Y 2 2 Y0 2 2 2 
R = 1-(.:...!L) + f3 (-) cos o cos y 

I y; 0 yr 
/24/ 

YO ,yi* • raMMa·tiJaKTOpbl TJ
0 ·Me30Ha B JI.C. B (fi.+fi.-) B 

atom 
C.l.{.M. TJo ·Me30Ha COOTBeTCTBeHHO. 

B ypaaueuuu /23/ Maccoii e +(e-) npeue6peraeTcH 
/ m I m 11 = 5 · 10 -S /. 3To B KOHe'IHOM C'leTe npBBO.IJ;BT K 

e r +( _) 
CMell.{eHBIO HanpaBJieHHJI BbiJieTa e e Ha BeJIH'IHHY, MeHb· 
WYIO l0-4 pao. 

Ypaaueuue /23/ nocne cooTBeTCTBYJOlUHX npeo6pa3oaa· 
HBH B ycTpaHeHBJI HetiJB3H'IeCKHX peUieHHH CBO,IJ;HTCJI K BB,IJ;y 

t/1 2 2 
-2{30 cos8cos 2 cosycos(y+a)+ (1-y )cos (y+a )+ 

2 2 2 t/1 2 2 2t/J +f3o cos o cos - cos y + y cos - = o, 
2 2 

/';_ •I 

r.n;e Y =yt /yo . 

,ll;JIH ero peweHHJI 3Ha'IHTeJibHO y,IJ,o6uee nepeiiTH K ne· 
peMeHHOH e /ocb ol ua puc. 2a B 26/. Bb1pa3HB cos(y+a)B 
cosy qepe 3 U 0 , cos c/Jo, fl 0 I SO =CO, puc. 2a/, nony'IHM 
ypaBHeHBe 2·8 CTeneHH OTHOCBTeJibHO f ; o6a ero ,IJ;eHCT· 
BHTeJibHbiX KOPHJI e I He 2 JIBJIJIIOTCJI pemeHHJIMH. TaK KaK 
,n;eTeKTOpbi I D I B 0 2 , puc. 26/ HMeJOT KOHe'IHble pa3Mepbi, 
TO npJIMoyronbHble o6nacTB B I H 8 2 /oHH ne>KaT B nnocKOCTH, 
npOXO,!J;Jill.{eH 'lepe3 OCb 0( B nepneH,IJ;BKYJIJipHOH UJIOCKOCTB 
puc. 26/, onpe.n;enHJOII.{He BCKOMbie Tenecuble yrnbl BbiJieTa 
(fi.+f.L-)atom B n.c., uaxo,n;HTCJI nocne .n;ayKpaTHoro pe· 
weHHJI ypaBHeHHJI /25/ /no, B nepeMeHHbiX e I npH t/1 = 
= t/Jmin 't/Jmax /puc. ~a/ H O=Omin ,omax . 3.n;ecb omin B 
o max • yrnbl Me>K.n;y PTJ" H llJIOCKOCTJIMH, npoxo,n;Jill.{HMB 
qepe 3 TO'IKY C B o.n;uy H3 npHMbiX 1 BJIB 2 I puc. 26/. 113 
3THX \feTblpex 3Ha\feHHH yrJIOB t/J H 0 HY>KHO B3JITb TaKHe 
.nne napbl, 'IT06bl nony'IHTb 3KCTpeMaJibHble 3Ha'leHHJI 

f_fmin I'fmaxi(fmin2'£ max 2), KOTOpble onpe,n;eJIJIT MaKCBMaJib· 
Hble rpaHBUbl o6nacni BI (B 2) . lh cnoco6a 3a.n;aHBJI o6 • 
nacTeii BI uB2 cne.n;yeT ueo6xo.n;BMOCTb npoaepKH nona,n;aHBJI 
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BTOpOB 'laCTBI.{bl B ,IJ;eTeKTOp /p03blrpbiW BbiJieTa nepBOH 
qaCTBUbl OCyll.{eCTBJIJieTCJI C ITOMOII.{biO anropBTMa B3 §1/. 

QqeBB,IJ;HO, 'ITO 6onee 34xtleKTBBHbiM JIBJIJieTCJI p03blrpb1W 
. awneTa nepaoi qacTBUhl a ,n;eTeKTop, uau6onee y.n;aneuuwi 
oT o6nacTB B 1(B 2 ). 

Onucauuwi aLIWe anropBTM Mo.n;enupoaaHBJI npouecca 
/22/ ll03BOJIBJI yaeJIB'IBTb CTaTBCTBKy 'IBCJia COBna,n;eHBB 
npBMepuo ua .n;aa nopJI,n;Ka. 

B 3aKJIIO'IeHBe xoqy awpa3BTb 6naro.n;apuocTb 
A.B.Kynuoay B c.~.Bepe>KHeBy 3a none3Hble o6cy)I(,!J;eHBJI 

B 3aMe'laHBJI. 
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