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1. BBEAEHHE 

lt13y4eHHe MexaHH3Ma agpoHHbiX npol.leccos c 6onbWHMI-1 pT 1-1 e+e-
aHHHrHilRLIHH B agpOHW 06HapymHJ10, 4TO OHH conposomga~TCR o6pa3o
BaHHeM agpoHHWX CTPY~ 1 11 . Bonpoc o cy~ecTaosaHHH aHanorH4Horo 

MexaHH3Ma o6pa30BaHIM1 CTPY~ B cny4ae agpoH-aApOHHbiX B3aHMOAe~
CTBH~ C MaJlWMH PT B 3Ha4MTeJ1bHO~ CTeneHH noKa OCTaeTCR OTKpWTWM. 
KaK H3BeCTHO, nepcneKTHBHO~ cxeMo~ TeopeTI-14ecKoro onMcaHHR npo
Lieccoa pOmAeHHR agpOHOB B agpoH-aApOHHWX B3aHMOA€~CTBMRX npM sw
COKMX 3HeprHRX .ABJl.AeTCR CXeMa AYaJlbHO-TOnonorH4€CKO~ YHHTapH3a-

'21 ~~~~~~~~ I ATY I ' . B paMKax 3Toro noAxoga KoHe4Hble aAPOHHble cocTORHMR 
B03HHKa~T B pe3ynbTaTe agpOHM3aLIMH L\B€THbiX 06beKTOB, BXOAR~MX 
B COCTaB B3aMMOge~CTBY~~~~~X agpOHOB. npH 3TOM npOl.leCCW pomgeHMR 

aApOHOB pa3JlM4a~TCR 4HCJ10M agpOHH3HPY~~~~~XCR KBapKOBWX HJlH AH
KBapKOBWX L\eno4eK, KOTOpWe B MMnyilbCHOM npOCTpaHCTBe o6pa3y~T 
CTpyM. TaKHM o6pa3oM, cTpyKTypa, HJlH KOH¢Hrypal\HR co6wTMR AOnm
Ha 3aBHCeTb OT 4HCJla L\€n04€K lcTpy~l M HaJ1H4MR KOppeilRL\H~ MemAY 
HHMM. B pa6oTe 1 3 1 Am1 onHcaHH.A pp- ssa~-tMOAe~cTBHR c MaJlbiM!II PT 
pa3BHTa ABYXCTPY~Ha.A MOAeJlb, OCHOBaHHaR Ha AYailbHO-TOnonorH4e
CKOM nogXOA€, B 3TO~ CBR3H OC_96bl~ MHTepec npeACTaBJlR~T npeACKa-
3aH~-tR cxeMbl ATY Ailfl cny4a.A pp - ssa~~tMOAe~cTBH~, a KOTOpbiX HMeeT

CR aHHHrHilRL\~-tOHHbl~ r<aHan. CornacHo cxeMe ATY, s pp-aHH~~tr~-tnRl.IMit1 
npH BWCOKHX 3HeprMRX BTOpM4HWe aApOHW pomAa~TCR B BMAe Tpex 
AYaJlbHWX 4eno4eK, Mill'! TpeX CTpyR I4 1.3Ta TpeXCTpyi:1HaR CTpyKTypa 
aHHHrHil.AL\HOHHWX C06WTH~ MOMeT npORBJl.ATbCR KaK B pacnpeA€Il€Hit1.AX 
no MHOmeCTBeHHOCTH BTOpi-14HWX agpOHOB, TaK Ill B KOH¢Hrypal.ll-1111 co6w
TI-1~ B HMnyJlbCHOM npOCTpaHCTB€. nposegeHHaR B pa6oTe 151 3KCnepH

MeHTaJlbHa.A nposepKa noKa3ana, 4TO xapaKTeplt1CTit1KM pacnpeAeneHH~ 
no MHOmeCTB€HHOCTH BTOpH4HWX agpOHOB, o6pa3y~~I-1XC.A B pa3JlM4HWX 
npol.leccax, ge~cTBHTenbHO cooTaeTcTsymT npeACKa3aHHRM cxeMW ATY. 
lt13y4eH~~te pp-a3aHMOAe~cTBH~ npH 22,4 I3Bic a pa6oTe/6l noKasa
no, 4TO KOH¢~~trypa4MH HMnyJlbCOB 4aCTHl.l, o6pa3y~~HXCR B pp-s3aMMO

gei:1CTBH.AX, CBHA€T€JlbCTBY~T 0 MHOrOCTpyi:1HO~ CTpyKType C06WTI-1~. 
HacToR~a.A pa6oTa nocs.A~eHa 6onee geTaJlbHOMY aHanlt13Y HMnynbc

HWX KOH¢Hrypal.IH~ C noMO~b~ PRAa KOJlJleKTHBHWX nepeMeHHWX C L\Cilb~ 
BbiRBneHHR cTpyKTyp, oTse4a~lliHX npeACKa3aHHRM cxeMbl ATY. B aHa
JlH3e lt1CnOilb30BaHO nplt1MepHO 27000 pp -s3a!-1MOAe~t.:TBit1R, nOilY4€HHbiX 
npH o6ny4eHHH mHAKOBOAOPOAHOi:1 ny3blpbKOBO~ KaMepbl "n~AMHJ1a 11 

cena
pHpOBaHHWM ny4KOM aHTHnpoToHOB c ~~tMnynbcOM 22,4 I3Bic Ha cepny
xoscKoM ycKopMTene. AeTanH 3Kcnep~~tMeHTa npHBeAeHW a171.npoToHw 

C.HMnyilbCOM PRa6~ 1,5 i3Bic HA€HTI-1¢1-14MPOBaJl!-1Cb no HOHM3a411M B Ka
Mepe. AnR aHanH3a 6btno oTo6oaH£L.O~C.o.JlO......U.~i1 c npoTOHOM 
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a KOHe4HOM cocToRH~~- B cxeMe ATY aHH~r~nR4~0HH~M ~ HeaHH~r~nR-

4~0HH~M co6~T~RM oTBe4a~T A~arpaMM~ c pa3J1H4H~M 4~cnoM AYanbH~x 

4eno4eK /cTpy~/. no3TOMY co6~T~fl C ~AeHT~~~~~4~POBaHH~M npOTOHOM 
B KOHe4HOM COCTORH~~ ~ co6~THR 6e3 ~AeHTH~~4~pOBaHHOro npOTOHa, 

cpeAH KOTOp~X ,BeJl~Ka AOilfl C06biT~~, OTBe4a~U\~X pp -aHH~r~Jlfl4~~, 

aHan~3~poean~cb no OTAenbHOCT~.· 

2. KOH~HrYPAUH~ pp-B3AHMOAE~CTBH~ B CXEME ATY 
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npo4eCC~ pOmAeH~fl aApOHOB B HeaHH~r~Jlfi4~0HH~X ~ aHH~r~I1R4~0H
HbiX pp-e3a~MOAe~cTB~Rx np~ BbiCOK~X 3Hepr~RX a cxeMe AYanbHO~ I 
YH~Tap~3a4~1-1 /2·4/ OTBe4a~T A~arpaMMaM, ~3o6pameHHbiM Ha p~c. 1 a I 
~ 6 COOTBeTCTBeHHO. MomHO om~AaTb, 4TO np~ paBHOMepHOM pacnpe

AeJleHH~ 3Hepr~~ MemAY AYailbHbiMH 4eno4KaM~ /CTpy.RM~I ~ B OTCYTCT- ~ 
e~e KoppenR4~~ Me>KAY H~M~, T.e. a TOM cny4ae, KOrAa 4eHTP Mace I 
KamAO~ ~3 4eno4eK coenaAaeT c o6U\~M 4eHTPOM Mace c~cTeM~ e3a~Mo- I 
Ae~cTBY~U\HX 4acTH4, AllR KOH~~rypa41-11-1 ~Mnynbcoe 6YAYT xapat<TepH~ 

''4eTblpexcTPY~Hbl~'', HJlH 11 KpecToo6pa3Hble'' CTPYKTYPbl B nepeoM cny- I 
4ae H 11weCTHCTpy~Hble11 80 BTOPOM, CXeMaT~~t4eCKH ~306pameHH~e Ha 
p~c.2a ~ 6 COOTBeTCTBeHHO. Ecn~ me 4eHTP Mace KamAO~ 1113 4eno4eK 
AB~meTCfl B 0611\eA CHCTeMe 4eHTpa MaCe co6~T~R, TO HeaHH~r~J1R4~0H

HbiM ~ aHH~rHI1.R4~0HHbiM pp-e3a~MOAei1cTB~RM CKOpee 6YAYT OTBe4aTb I 

KOH~~rypa4~1-1, cxeMaTH4ecK~ ~3o6pameHH~e Ha p~c.2e ~ r. HepaBHo- 'I 
MepHOCTb pacnpeAeneH~R 3Hepr~~ MomeT np~BOA~Tb ~ K caoero POAa 
BblpOmAeHI-1~ CTpy~HO~ CTpyKTYPbl ~ COOTBeTCTBy~eMy ~3MeHeH~~ KOH
~~rypa4~~ co6~T~~ a ~MnynbcHOM npocTpaHCTBe. K aHanor~4H~M MOA~

~~Ka4H.RM 6yAeT npHBOAHTb 1-1 orpaHH4eHHOCTb pT.TaKHM o6pa30M, 
e o6U\eM cny4ae cxeMa ATY caMa no ce6e He AaeT KOHKpeTHbiX yKa3a
HH~ OTHOCHTeilbHO KOH~1-1rypa41-11-1 C06~TH~ B HMnYJlbCHOM npOCTpaHCTBe. 
~ 4aCTHOCTH, KOH~1-1rypa41-1R aHHHri-111R4HOHH~X 1-1 HeaHHHrHJ1fi41-10HH~X 
C06biTH~ MOmeT OKa3aTbCR BeCbMa CXOAHO~. B HaCTO.RU\e~ p_a6oTe 11,C

CJ1eAOBaHO B03MOmHOe npO.RBJleHHe B pp-e3aHMOAe~CTBIItfiX KOH~Hry

pa4H~, H3o6pameHH~X Ha pHc.2a, a 1-1 r. 

~ 
Puc. I . }J;yaJibHbie p;narpaMMbi, oT-

c c c c -· ' 
eeqaw~e HeynpyrnM pp B3aHMO-

c c c c p;eikTBHHM I a/ H pp-aHHHrliJIHIJ;liH 

c c c c /6/. 

0) 6) >< ?~ 
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Pnc.2. CxeMaTHqecKoe nso6pameHHe >-= 
KOH~HrypaiJ;HH, OTBeqarowpx pa3Jllfq-
HbiM npep;cTaBJie~mHM cxeMbi JJ;TY ~ :::=:ss acz= -
o MeXaHH3Me pp -esaHMOp;eHCT- , 
Bd. 0 U 
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3. METOAbl AHAJ1H3A CTPYKTYPbl COobiTH~ 

B Ka4eCTBe xapaKT<epHCTHK ABYXCTPY~Ho~ KOH~Hrypa~HH co6biTH~, 
THna H306pameHHbiX Ha PHC.2B, o6bi4HO HCnOJ1b3YiOTC.R /S 11 C~ep~~t4-
HOCTb11 ·s: 

.3 N_. 2 N-+2 
S = mm -2 [ :£ (p Ti) I :£ (p 1 ) 1 

I =·1 i= 1 
/1/ 

j;1 11TpacT 11 T: 

N -+ 
·T = max [ I. p Li -·I p L' ]/ l IP 1 I . 

01 02 1 1=1 
/2/ 

3AeCb p Li 1-1 p Ti - npOAOJlbHble 1-1 nonepe4Hble KOMnOHeHTbl HMnynbca 
i -~ 4aCTI-14~ B CHCTeMe 4eHTpa Mace, B~4HCJ1eHHble OTHOCHTeJlbHO 

~ ... ... 
HanpasneHHH eAI-1H~4HbiX BeKTOpOB n S 1-1 n T , KOTOpble 3aAa~T COOTBeT-
CTBeHHO OCH C~epi-14HOCTH 1-1 TpacTa H o6ecne41-1BaWT B~nonHeHHe yc

J10BHH 3KCTpeMyMa a onpeAeneHHRX /1/ 1-1 /21. B ~opMyne Ill cyMMH
poaaHHe BeAeTcR no seeM BTOPH4HbiM 4aCT~4aM co6biTH.A. B !lJopMyne 
12/ ace BTOPH4H~e 4aCTH4~ pa361-1Ba~TC.R Ha ABa Knacca c1 1-1 Cz 

~ cyMMHpoeaHHe npoeoAHTCR BHYTPI-1 KamAoro ~3 3THX Knaccoa. Paa-

6HeH~e Ha K~acc~ ocyll\eCTBnReTcR cneAY~U\HM o6pa3oM. EcnH eAHHH4-
H~~ eeKTop nT onpeAenReT HanpaeneHHe oc1-1 TpacTa AaHHoro co6~THR, 
TO B COOTBeTCTBI-1~ c ycnoe~eM Pt n T > 0 ( < 0) 

pi ~ C 1 (C 2 ). 131 

npH B~4HCJ1eHHI-1 BeJ1~4HHbl TpacTa Ailfl KamAOro C06biT~fl nplo1XOAHTCR 
nepe6~paTb 60J1bWOe 4~CJ10 KOM6~Ha4~H,KOTOpoe onpeAenReTCR BCeM~ 
B03MOmH~MH cnoco6aM~ pa36~eH~R 4acT~4 Ha ABa Knacca /31. B 4acT
HOCTH, Allfl co6~T~H c AeCRTbw BTOPH4H~MIIt 4aCHH1aMH N = 10 np!-!xo
A~T~.R paCCMaTpHBaTb 511 KOM61o1Ha4H~. C pOCTOM MHOmeCTBeHHOCT~ 
BTOp~4H~X 4aCT~4, 4~CJ10 KOM61-1Ha41-1~ pe3KO B03pacTaeT H AflR N = 12 
cocTaenReT yme 2047. 

B o6U\eM cny4ae 4Hcno KoM6HHa4HH K T. oTae4a~U\HX pa361-1eH~~tiO sl'o

PH4H~x 4aCT~4 Ha ABa KJla~ca, paBHO 

K ~ -= 2 N:.... 1 - 1 • /4/ 

060611\eHHeM TpacTa Ha ~Jly4aH KOH~1-1rypa41-11-1 C06biTHfl, llt306pameH
Horo Ha PH.C. 2r, RBnR~TCR eem14HHa 11TpHnnHCI-1TH 11 TR: 

-+-. -+-+ ..,...,. N-+ 
TR =max [I p1 n 1 + :£ p1 n 2 + I p1 n 3 ] I 2 IP 

1
1. /5/ 

c 1 c2 c3 1 = 1 

Bee o6o3Ha4eHHR a !l>opMyne 151 aHanorH4H~ npeA~AYU\HM. CyMMHpoea
H~~te eeAeTcR ·a~yTpH Tpex Knac'coe C 1, C 2 1-1 C 3 , paa61i1eH~~te Ha Ko-
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TOPble OCYlJleCTBJlReTCR CJle,QyiOlJlHM cnoco6oM: eCJlH e,QHHH4Hble BeKTOpbl 
~ -+ -+ 
ll l , ll 2 H ll a Oflpe,QeJlRIOT Tpl-1 He3aBHCHMble OCI-1, OTBe4aiOlJll-1e TpeM 

'Knac:~aM 4acTI-1'-1 c1, c 2 , c 3 , 11 ecnH p1ni 2: pi iik (j, k = 1,2,3;k;6j), 
TO p 1 ~. C j· 04eBI-1,QHo, 4TO npH Bbi4HCJleHI-1H TR KOJlH4eCTBO paccMaT

pHeaeMbiX KOM6!-1Hal.IHA onpe,QeJlReTCR 4HCJ10M cnoco60B pa36HeHHR BTO

Pl-14Hb1X 4aCTI-1'-I Ha Tpl-1 KJlacca. npH 3TOM 4HCJ10 B03MO>KHbiX KOM6!-1Ha-

1..1HA COCTaBJ1ReT 

K ~R = ~ •(3 N-1 + l) _ 2 N-1 !6! 

H 04eHb 6biCTpO pacTeT C yBeJlH4eHHeM MHO>KeCTBeHHOCTH 'BTOpH4HbiX 

4aCTI-1'-I· TaK, ,QJlR N=10 K{~=9330, a AJlR N=12 K{:f'=86526,4TO cy

lJleCTBeHHo OCJlO>KHReT Bbi4HCJleHHe BeJ1H4MH TpacTa 1-1 TpMnJ1HCI-1TM. 

noMHMO BeilH4MH T H TR Mbl HCnOilb3yeM B HaCTORlJleH pa6oTe ee

Jll-14HHY 11AHTpacTa 11 DT: 
N 

DT= rnax[L fpin 1 1 + L 1Ii1 n2 1l/ .L IP 1 I, , c 1 c 2 1=1 
171 

-+ -+ K npH4eM e,QHHM4Hble BeKTOpbl n 1 H n 2 onpe,QeJlRIOT OCI-1 ,QMTpacTa. aK 

1-1 B npe,Qbi,QYlllHX Cily4aRX, l-1X Bbi60p ,QOil>KeH OTBe4aTb MaKCHMH3a'-IHH 
-+ c ->-+1 cyMM. 4acTH'-Ia c HMnyJlbCOM p

1
. npHHa,Qile>KMT Knaccy 1 • ecnM 1Pin 1 ~. 

~ -+ • ;::.I p 1 n 21. BenM4HHa AHTpacTa McnonbayeTcR ,QilR Bbi,QeneHHR KOHQJHry-

pa'-IHH THna H3ci6pa>KeHHbiX Ha p1-1c.2a. 

4. AnrOP~TM PAC4ETA XAPAKTEP~CTHK CTPYKTYPW C06WTH~ 

06bt4Ho Bbi4HCJleH!-1e eem14HH T H TR conpR>KeHo c 6onbWMMM aaTpa

TaMH epeMeHH Ha 38M. no3TOMY HaMI-l paapa6oTaH 6onee npOCTOH 1-1 

6biCTpO,Qe,::icTBYIO~H anropiHM, H,QeR KOTOporo MJliliOCTpHpyeTCR Ha npH

Mepe Bbi4HCJleHHR T. Paa6HeHMe BTOpM4HbiX 4acTH'-I Ha KilaCCbl npoMaeo

AHTCR He Jll06b!M cnoco6oM, a TOJlbKO TaKHM, KOTOpbiH 3aBC,QOMO npMBO

AHT K MaKCHMH3al.IMI-1 OYMM B /2/. fionee nO,Qp06HO anrOpHTM COCTOMT 

B Cile,QYIOlJleM. ECJlH B KOHe4HOM COCTORHMH HMeeTCR N 4aCTHI..I C HM-_. 
nynbcaMIII p 1 , To: 

] - Bb16!11paeTCR 4aCTH'-Ia C MaKC!IIMaJlbHbiM MO,QyJleM MMnyilbCa; 

B ,QaJlbHei1weM 3TY YaCTH'-IY 6y,QeM Ha3b!BaTb onopHbiM 3IleMeHTOM HJll-1 
u u 6 -+0 

onopHOH 4aCTH'-IeH, a ee HMnyn~c o oaHaYaTb p 1 ; 

2 - CTpOHTCR Ha6op HMnyilbCOB p~l), KOTOpbiH nOJly4aeTCR CyM

MHpOBaHMeM HMnyJlbCa onopHOH 4aCTMI..Ibl C Ka>K,QbiM 1113 OCTaBWMXCR N-~ 

HMnyJlbCOB, T.e. 

-+o> ~o ... 
pi ,=pl +Pi 1 .;, 1 

' 3 : npOBO,QIIITCR cpaBHCH!IIe MO,QyJleH BCeX l-1MnyJlbCOB pfl) C MO,Qy-

JleM p ~ H Me>K,QY co·6oi1. ECJllll npH 3TOM OKa3b!BaeTCR, 4TO 

4 

1· 
~ . 

., 
' 

' I\ • 

a/ jP ~l) I ::;.1 p~ I AilR ecex i, TO paa6111eH11e Ha Knaccbl aaKow 

4eHO, p ~ c;;C 1, a BCe OCTailbHble 4aCTI-1l.lbl Cile,QyeT OTHeCTM K KJlac-

cy c2; • \ 1 

. 6/ no Kpai1Hei1 Mepe ,QJlR O,QHOrO i HaH,QeTCR TaKOH pi ) , 4TO 

I p p> I > I p Jl, TO e Ka4eCTBe onopHoro 3J1eMeHTa 6epeTCR IP ~ I = 
= maxltpp> 11. 

npw 3TOM HOBbiH onopHbiH 3JleMeHT COCTOI1T 113 CYMMbl 11MflYJlbCOB 

-~ 1-1 k -11 4aCTI1LI Ha6opa p 1 11 o6oaHa4aeTcR p l Wj , p k) .Ha 

3TOM aaeepwaeTCR nepebiA war wTepa'-IWOHHoro npo1..1ecca noMcKa 3ne

MeHTOB Knacca cl. Cne,QYIOlllHH war Ha411HaeTCR c n.2. Ho Tenepb 

onopHbiM 3IleMeHTOM cny>KMT pl. cyMMI1poeaHMe ee,qeTcR AD N-2 3ne

MeHTa /11CKJ1104a.A 4acTMI..Ibl k w j I, a BHOBb o6paaoeaHHbiH Ha6op 

11Mnynbcoe o6oaHa4aeTCR p~2) .npo1..1ecc npo,QonmaeTCR AD Tex nop, 

noKa Ha n -M ware He 6y{.leT HaA,QeH onopHbiH 3JleMeHT p~ (p,. pk, ... ,p2), 
YAOBileTBOpHIOlJlMH YCilOBWIO n. 3a H paBHbiH CyMMe HMnyJlbCOB Jp j, p k , 

....... ·, Pr , KOTOpble 11 o6paayiOT 11CKOMblH Knacc C 1• OcTanbHble 4ac

TI1'-Ibl npi1Ha,QJle>KaT KJlaccy C
2 

• 

ConocTaeneHMe npe,QnaraeMoro 1-1 TpaAH'-1110HHoro anropi1TMOB noKa

aano, 4TO ,QJlR C06biTI1H C K0JlJli1HeapHOH KOHQll-1rypa'-111eA, T. e. npw 

T ~. 0, 75 /a HMeHHO B 3TI1X YCilOBI<'IRX H 11MeeT CMbiCJl Bbi,QeJleHI1e ,QByx

CTpyi1HOH CTPYKTYPbl/, HX pesynbTaTbl npaKTI14eCKM coena,QaiOT. AnR 
C06biTI1H, CMJlbHO OT Ill14aiOlllMXCR no ¢lop Me OT KOililWHeapHbiX, npe,Qna

raeMbiH anrop1<1TM MomeT aaHM>KaTb eenM4MHY T, 4TO o6ecne4HBaeT 5o

nee 3QlQleKTMBHoe Bbi,QeneH11e ABYXCTpyi1Hoi1 KOHQlHrypa'-11111. Cpe,QHwe 

Beil114HHbl TpacTa, Bbi411CJleHHble C flOMOlJlbiO Tpa,QMI..IWOHHOrO H npe,Qna

raeMoro anropHTMoe; pa3IlH4a!OTCR MeHee 4eM Ha· 1%. TaKHM o6paaoM, 

McnonbaoeaHwe npe,QnaraeMoro anropi'!TMa enonHe onpae,QaHo. Ero Iler

Ko MOAMQlM'-IMPOBaTb ,QilR Bbi4HCIIeHHR BeJlH411H TR 1-1 DT. npM npMMeHe

HI1M anropHTMa K C06b1TI1RM CO,Qep>Kal!l11M N BTOPM4Hb1X 4aCTHI..I, npH

XO,QMTCR ~accMaTpWBaTb Kt=N(N-2) KOM6MHa'-111H npM Bbi41-1CJleHMM Tpac

Ta 11 KJ = N
2
(N-2)(N-l) -· np1-1 Bbi411CileHI111 TPI1flJl11Ci-1TH H AHTpacTa. 

AnR co6bJTI-1i1 c N ~10 H 12 Kf0 = 80, Kf2 = 120 1-1 K£:= 7200, 

K1~ = 15840, 4TO 3Ha4HTenbHO MeHbwe 4Mcna KoM6HHa'-IMi1, cne,QyiO

lllMX 1-13 QlOpMyJl /4/ H /6/. 

5. PE3YnbTATW H HX 06CYmAEHHE 

AnR aHanHaa CTPYKTYPbl co6biTMA '-lenecoo6paaHo paccMaTpl1eaTb 

,QBYMepHble pacnpe,QeJleHMR T/TR H T/DT. 3To CBR3aHO C TeM, 4TO 

H,QeanbHO ABYXCTPYHHbiM co6biTMRM /pHc.2e/ OTBe4aiOT eenH4HHbl T, 
TR H DT, ,QOCTMraiOlJlMe ceoero MaKCI1MailbHoro 3Ha4eHMR, paeHoro 

e,QMHWI..Ie. AnR KpecToo6pa3HbiX KOHQJMrypal.IMA /pMc.2e/ H TpexcTpyi1-

HbiX C06biTWi1 /pHC. 2r / ,QOJl>KHbl BbJnOJlHRTbCR COOTHOWeHHR T< DTc 1 H 

T < TR= 1. 
Ha pHc.3a,6 npe,QcTaeneHbl ABYMepHble AMarpaMMbl T/TR AilR cny-

4aR N = 6. npH conocTaBJleHHM pacnpe,QeneHHH ,QilR C06b1THH c M,QeH

THQlM'-IMPOBaHHbiMH npOTOHaMH H C06biTHi1, He CO,Qep>KalJlWX TaKHe npOTOHbl, 
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PKc.3. nByMepHwe pacnpe~eneHHR 
T/TR : a/ ~nR co6biTHH 6e3 K~eH
THqmu;KpoBaHHbiX npOTOHOB (N = 6); 
6/ ~JIR C06b!TKH C K~eHTK$HIJ;KpOBaH
HbiMK npoTOHaMH (N=6); B/ OTHOCH
TeJibHOe 3aceneHHe o6nacTei1 Ha 
~Harpat-~Max T/TR. 

o6HapymHeaeTcA 6onee KonnHHeapH~~ xapaKTep nepe~x. 3ror pe3ynb
raT cnpaBeAriMB AflA C06WTH~ n~60~ MHOmeCTBeHHOCTM /pHC.3B/.C poe
TOM MHOmecTBeHHOCTM MaKCHMYM nnOTHOCTH 3aceneHHA AMarpaMM CMe~a
eTCA H3 o6naCTH ABYXCTpy~HWX C06WTM~ B o6naCTb 6onee CHMMeTpM4-

HWX KOH$Mrypa~M~. 
Ha pMc. 4a, 6 npMBeAeHbl ABYMepHble pacnpeAeneHMA T/DT AflA co-

6wTH~ C HAeHTM$M~MposaHHWMH npOTOHaMH H C06WTM~, He COAepma~MX 
raKHe nporoHbl, oTBe4a~~He N=6. 3aceneHHe AMarpaMM AnA co6biTH~ 
pa3HO~ MHomecrseHHOCTH orpamaer pHc.4s. B ~enoM BHA pacnpeAene
HM~ 'f/TR H T/DT H xapaKTep MX M3MeHeHHA B 3aBMCHMOCTH OT MHO
meCTBeHHOCTM COBnaAaeT. 06a TMna pacnpeAeneHM~ CBHAeTenbCTBY~T 
0 KOflflMHeapHOM xapaKTepe C06WTH~ 3THX THnOB. npM4eM y C06WTM~ 
C MAeHTH$~4HPOBaHHWM npOTOHOM TaKaA CTpyKTypa OKa3wsaeTCA 6onee 
swpameHHO~. Pe3ynbTaT coorsercr~yer npeAcTasneHM~ o nHAHPOBaHMH 
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PKC. 4. nBYMepHble pacnpe~eneHH.fl 
T/DT: a/ ~n.fl co6biTHH' 6e3 H~eH
TH$1n~HpoBaHHbiX npoTOHOB (N= 6); 
6/ ~DR C06b!THH C H,!l;eHTH$HIJ;HpOBaH
Hb!HH llpOTOHaMH (N = 6); B/ OTHOCH
TeDbHOe 3aceneHHe o6nacTei1 Ha 
~KarpaMHax T/D1. 

8 I fO 

s/ 

6apMOHOB B C06WTMAX C MAeHTM$H~MpOBaHHWMM npOTOHaMM M 6onee Be
pOATHOM o6pa30BaHHH KOH$Hrypau;M~, H306pameHHWX Ha pMc.Za H .e, 
MMe~II\MX KOflflMHeapHbl~ xapaKTep. Co6biTMA C BblpameHHO~ TpeXCTpy~
HO~ H Kpecroo6pa3HO~ KOH$Mrypau;Me~ OTCyTCTBy~T. 

npM BW4MCneHHM .TpHTiflMCHTM 6WflH HCnOflb30BaHW TaKme nepeMeHHWe 
x H TJ· BenM4MHa x xapaKTepM3yer paeHoMepHOCTb pacnpeAeneHHfl 
HMnynbca no KnaccaM C 1 ; oHa onpeAenAeTCfl KaK 

... 3 ... 
x ~ min I q 1 I I . 1 I q 1 I • 

!= 1 

rAe ~~ - cyMMapHw~ MMnynbc 4aCTH4 a Knacce c1 . BenH4HHa TJ xa
paKrepH3yer B3aMMHY~ OpHeHTa~H~ OCe~ TpHTiflHCHTH M onpeAenAeTCR 
KaK TJ = niax cos(n 1 ll j). .QByMepHOe pacnpeAeneHHe XITJ TaKme n03BO
nReT •IAeflHT~ o6naCTH xapaKTepHWX KOH$Hrypa4H~ H OTHOCMTeflbHWe 
nnoTHOCTM HX 3aceneHMR /pMc.Sa/. AnR co6wrH~ c MAeHTM$M4MpoeaH-
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PHc.S. a/ OrHoCHTenbHoe saceneHHe o6nacTeH Ha gHarpaM
Max x/~. 6/ 0THOCHTenbHOe saceneHHe o6nacTeH Ha gHar
paMMax x'lq'. 

HbiMH npOTOHaMH o6naCTb pa6HOMepHOrO pacnpeAeneHHH 4aCT~4 6 HM
nyJlbCHOM npocTpaHCT6e (~ < 0,25; x > 0,16) CHilbHO o6eAHeHa, 4TO 
cornacyeTCH c KonnHHeapHbiM xapaKTepoM TaKHX co6bJTHi1. C y6eJ1H4e
HHeM MHomeCTBeHHOCTI-1 aaceneHHOCTb 3TOH o6naCTH .pacTeT, 4TO QT
ae4aeT nepeXOAY K 6onee CHMMeTpH4HbiM KOH¢Hrypa4HHM KaK 6 cny4ae 
co6biTHH c HAeHTH¢H4HP06aHHbiMH npoToHaMH, TaK 1-1 AnR co6bJTHH 6ea 
HHX. 

npH Bbi4HCneHHH Beni-141-!Hbl AHTpacTa HCnOJ1b3YIOTCH nepeMeHHble X' , 
T/' 

2 
X ' = min I q-+1 I I ~ I q · I 

1=·1 1 

' ,.. .... I .... ... I ~ = max cos (n 1 n j ) = cos (n 1n 2) • 

CMbiCn 0603Ha4eHHH coxpaHH€TCH, HO B AaHHOM CJ1y4ae HMeeTCH TOJlbKO 
A6a KIJacca C06biTI-1H 1-1 A6a €AHH!-14Hb1X 6€KTOpa, onpeAenHIOiqHX OCH AH
TpacTa. 06naCTI-1 xapaKTepH~X KOH¢Hrypa411H Ha AHarpaMMe X~~, 
1-1 nnoTHOCT b HX aaceneHHH np!I1BeAeHbl Ha p11c. 56. XapaKTep aaceneH
HOCTH 06IJaCTei:\ 11 ee 3a6HCHMOCTH OT MHOmeCT6eHHOCTH aHaiJOrH4Hbl 
111306pameHHOMY Ha pHC. 5a, 4TO yKa3bJ6aeT Ha OTCYTCT6He C06biTHH 
C 4eTKO 6WpameHHWMH KpeCT006pa,HWMH 1-1 TpeXCTpyHHWMH KOH¢Hrypa-
4111HMH. 

8 

! ., 

l 
-I 

a 
1 

' 

TaKHM o6paaoM, eo acex paccMoTpeHHWX cny4aHx npeo6naAaJOT 
I<OJ1J11i1HOOPHble t<OH$111rypa41111. B paMKax cxeMbl ATY 3TO MomeT yKa3b1-
DQTb HS TO, 4TO np111 o6pa306aHHH Aame MHOrOCTpyHHWX KOH¢Hrypa
~~~~~ OCHODHOe 6J111AHHe Ha CTPYKTYPY co6~THH oKa3w6aeT MaJlOCTb Pr 

m1TEPATYPA 

1. Ell ls S.D., Stroynowski R. Rev.Mod.Phys., 1977, 49, P-753; 
Criegee L., Knies G. Phys.Rep., 1982, 83C, p.151. 

2. Chew G., Rosenzweig C. Phys.Rep., 1978, 41C, p.263. 
3. Capella A. et al. Phys.Lett., 1978, 81B, p.68. 
4. Sukhatme U. Phys.Rev.Lett., 1980, 45, p.5. 
5. AeMeHTbeB P.K., nei1KHH E.M. ~¢. 1979. 30, c.775. 
6. Batyunya B.V. et al. Zeit.Phys., 1980, C5, p.17. 
7. Boos, E.G.• et al. Nuci.Phys., 1977, B121, p.381. 
8. Bjorken J.D., Brodsky S.J. Phys.Rev., 1970,01, p.1416; 

Farhi E. Phys.Rev.Lett., 1977, 39, p.,1587; Brandt S., 
Dahmen H.D. Zeit.Phys., 1979, C1, p.61. 

PyKonHCb nocTynHIJa B H3AaTeilbCKHH OTAen 
23 ceHTH6pH 1982 roAa. 

9 



1-82-687 6aT~HR 6.8. H AP· 
HccneAOBaHHe KOH¢Hrypa4HH 
B HMnynbCHOM npOCTpaHCTBe 

pp -e3aHMOAeHCTBHH ·npH 22,4 r38/ C 

C nOMOIJib~ KOnneKTHBHbiX nepeMeHHbiX 11TpaCT 11 , 11 TpHnnHCHTH 11 H 11AHTpaCT 11 

HCCneAOBaHbl KOH¢Hrypa4HH pp-B3aHMOAeHCTBHH npH 22,4 r38/c B HMnynbCHOM 
npOCTpaHCTBe. He 06Hapy~eHO 4eTKO Bblpa~eHHbiX MHOrOCTpy~HbiX KOH¢Hrypa4HH, 
OTBe4a~UIHX npeACKa3aHHRM CXeMbl AYaT!bHO-TOnonorH4eCKOH YHHTapH3a4HH. Co6bi
THR HMe~T npeHMYUieCTBeHHO KOnnHHeapHbiH xapaKTep. npeAnO~eH 6biCTPOAeHCTBy~
IJIHH anropHTM pac4eTa xapaKTepHCTHK CTPYKTypbl C06b1THH. 

Pa6oTa BblnOnHeHa B na6opaTOpHH BbiCOKHX 3HeprHH OHRH. 

C006~J~eHHe 06~eAHHeHHOrO HHCTHTyTa ·RAePHbiX HCCneAOBa~HH. ~6Ha 1982 

Batyunay B.V. et al. 
Investigation of Event Shape in Momentum Space of 
at 22.4 GeV/c 

1-82-687 
pp -Interact ions 

The event shape in moGentum space of pp-interactions at 22 .4 GeV/c 
has been investigated by means of variables thrust, triplicity and di
thrust. The events with clear multijet shape corresponding to the dual 
topological unitarization scheme predictions are not observed. The events 
hav~ mainly a collinear shape. The fast algorithm for calculation of the 
event shape variables is proposed. 

The investigation has been performed at the Laboratory of High 
Energies, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1982 

nepeBOA O.C.BHHOrpaAOBOH. 


