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AHATVS KUHEMAT KX KOPPE%’ B 3HII§TPOH—BJIEPHOM B3AMMOIEL-
CTBMY IIPM 5 I'0B/C: pempyHT I8-98

E.A.LopomkeBrd, A.A.Kyp3seHKOB & Ip. - M., 1998 - 24c.

B pabote aHamu3upyroTCsd KHHEMATHYECKME KOPPEISIHM [ap BTO-
PUYHBIX YacTur (pp, pw ¥ 77) B BIEKTPOH-SAJEPHOM B3aMMOJEHCTBHU
+ 16
(e "O) npu sueprum S I3B. Iloxpo6HO paccMATPHBAETCS MEXAHM3M
BO3HHUKHOBEHHS JAHHOrO THMNA xoppeiaimid. Ilpepnoxen cnocod, mo3so-

JIUBIIMH 110 TapHBIM KOPPCIIUMAM OLCHHTE YHCIIO YaCTHUII CBA3AHHBIX
3aKOHOM COXpaHCHUA.

In the work we analyze kinematical correlations of secondary parti-
cle pares (pp, pru z7) in electron-nucleus interaction at 5 GeV. We study
the mechanism of such correlations appearance. We offer a method to
estimate the number of particles, united by the energy-momentum conser-
vation law, by investigation of secondary particles correlations.

Puc. - 5, comcox Jur. - 6 HamM.
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1. BBEOEHME

Hccnenopanus B3aMMOJIEUCTBUY HaCTHIl C AAPAMM IIPH BBICOKHX
sHeprusx sexyTcs B UTI® yxe MHoro ner. Ocobrlil HHTEpPEC MPEACTaB-
JIAKOT PEaKiiy, XapaKTePU3yIIHecs OONbIIMMHU NEePEJAHHBIMA UMITYJIb-
camu — [IyOOKO-HEynpyrue sAepHble peakiyy. B oTau4Me oT B3auMo-
JecTsud 1pu HeOONBMIMX IEPEAAHHRIX HMITYJIHCAaX, KOTOPHIE XOpOIIO
OIHCBIBAIOTCA PACCESIHMEM Ha OTAEIBHEIX KBAa3UCBOOOJHBIX YacTHIAX,
COCTaBJITIOIIHUX AAPO, B XECTKHUX MPOLIECCAX NPOABISETCA KOJUIEKTHBHOE
noBeJieHye sAIepHOH MaTepuH. Tak, HallpuMeEp, 3TO SIPKO INPOSBIAETCH B
o6pazoBaHuy KyMyISTUBHKIX YACTHI, POXKAECHHE KOTOPEIX HA CBOOOIHOM
HYKJIOHE 3anpemieHo kuHematwdecku. HMccnegosanwe  rimy6oxo-
HEyNpYyruX SACPHEIX PEAKIMH II03BONSET HOIYyYHTh HOBYIO HHGOPMaITHIO
0 CBOMCTBax AAECPHON MATEPHH.

B ycinoBHAX OTCYTCTBHSA TEOPETMYECKOW MOJENH, KOTOpas MOrna

OB1 IPEACTABUTD MOJHOMACIITAOHYIO KapTHHY TTy0OKO-HEYIIPYTHX saep-
HBIX B3aMMOJCHCTBHH, 0OJbIIOE 3HAYCHHE NPHOOPETAOT METOABI, IO-
3BOJIAIOIME M3BIICYH JOMOJHHTEIHHYI0 HHPOPMAIHIO 06 HX MEXaHH3ME.
OnHuM M3 TaKMX UCTOYHUKOB MH(GODMAIMH H IPEICTABIAIOTCA U3ydae-
Mbie B paboTe KMHEMaTU4E€CKHE KOPPEIIALIMH.
IIpy amanu3e AACPHBIX B3auMOJECHCTBHH IIPH BBICOKMX JHEPrHsX, Kak
[IPaBUIIO, UCHONB3YIOT UHKRIO3UEHbIY NOOXOH. IIpu 5TOM, B OT/IMUME OT
IKCKNIO3UEHO20 TIOAXO0AQ, PAINMYHEIE KAHAIB PEaKIMM HE BBHIACIAIOTCA.
Habmonenue BeASTCs 3a OTAENBHBIMM BTOPHYHBIMH YaCTHIIAMH, BHE
3aBUCHUMOCTHM OT TOTO, KakKye emi€ 4acTUibl 00pa30BaIHMCh B PEAKIIMH.
CocTaBHas 4acTh UHKIIO3MBHOTO IIOJX0Na — 3TO H3yUEHHE KOPPEnAyuii.
B mmpokom CMEBICIC MOJ 3THM CIOBOM IIOHUMAIOT B3aHMOCBA3b MEXIY
00pa30BaHHEM HECKOJHKHX BTOPHYHBIX JaCTHIL.

Knaccuyeckuii npuMep UCHONB30BaHNA KOPPENAIHOHHOIO IOIXO0-
Jla — 3TO aHAJN3 y3KUX Kopperayuti, HAOMHONAIOMMXCS PU MAJbIX OT-
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HOCHTENBHBIX UMITYJIbCax Naphl yacTull. [{Ba ocHOBHBIX 3ddexTa, Onaro-
Japsd KOTOPHIM OHH BO3HHUKAIOT — 3TO MHTEPQEPEHIMS TOXIECTBEHHBIX
YaCTHI{ ¥ B3aUMOJICHCTBHE B KOHEYHOM COCTOSHHWH (CMOTpPH, HanmpuMmep
[1]). BaxHoe CBOMCTBO Y3KUX KOppPENSIMiA, O3BOJIAIOMIAE PACCMATPH-
BATh MX KaK MCTOYHHK HHGOpMAIMM O MEXaHH3IME B3aMMOICHCTBHA —
HX 3aBHCHMOCTh OT XapaKTEPHLIX pa3MepoB obnactu oOpa3oBaHMs BTO-
PUYHBIX YaCTHLL.

Jlannas paboTa NOCBANIEHA APYTOMY THITY KOPDEAIHi, Ha3kiBac-
MBIX a3UMYTAJIbHBIMH WIM HIMPOKUMH WIM KuUHemamuueckumu. Mexmy
00pa3oBaHHEM HECKONBKMX BTODHYHBIX YaCTHI] BCErJa IPHCYTCTBYET
B3aMMOCBA3b BCJICACTBUE 3aKOHA COXPAHEHMS SHEPTHM-MMITYJIbCA, KOTO-
pas | NMPUBOAWT K BO3HWKHOBEHMIO Koppemsumii. HasBanue «wupoxue»
BO3HHMKAET KaK OPOTHUBOIOCTABICHHE Y3KMM, TIOCKOJNBKY OHM Habmona-
I0TCA JUI1 BCeX Iap 4acTHI, a HE TOJIbKO C MaJbIMH OTHOCHUTEIILHBIMH
uMmmynecamu. OOpaTuM BHUMaHHE Ha UX BakHeimiee cBoifcTro. OueBHI-
HO, YTO Y€M MCHBIIEC YacTUIl IPHHUMAET YJaCTHE B PEAKIIMH, TEM CHIb-
Hee MX naps! OyAyT CBA3aHBEl 3aKOHOM COXpaHEHHA UMITyJbca. [loaTomy,
YHCJIO0 YacTHUL — 3TO OCHOBHOM ITapaMeTp, ONpeae/ONMi KHHEMaTHYe-
cKkHe Kopperanun. 110 Toi e npuyuHe OHU JOJDKHE! OHTh YYBCTBUTEIH-
HBl K MEXaHHM3My NIpoTeKaHus peakuuu. Hanpumep, eciu oHa OpoTekaeT
B HECKOJIBKO MOC/IEIOBATENBHBIX 3TAIOB, 3TO JOJDKHO IMPUBECTH K YCHItE-
HMIO IMMPOKUX Koppeisiuuid. Takum 00pa3oM, KHHEMAaTHIECKUE KOPpes-
UMH TTO3BOJIIIOT HaM TOTYYHTh NOTONHHUTENBHEIE CBEACHUA O MEXAHU3ME
B3aUMOLCHCTBHIL.

Yame Bcero ans aHanW3a KMHEMaTHYECKUX KOPPEsUMii paccmar-
PHBAIOT 3aBHCMMOCTL KOPPE/ILIMOHHOH (YyHKIMH OT a3UMyTanbHOIO
yria pasnéra napsl yactan R(@) (cm. manpumep [2,3]). C 31uM cBs3aHo
HAa3BaHUE azumymansvubie koppeasyuu. K coxanenmo, HAKIOH 3aBUCUMO-
ctu R(@) npencraBiser coGoil MM KAaYECTBEHHYIO XapaKTEPUCTHKY
HUMPOKUX Koppensiuuit. OmeHATs No Helf 4MCIO YaCTHIi, IPUHABIIMX
ydacThe BO B3aMMOZACHCTBHHM, MOXHO TOJNBKO HAa OCHOBE KOHKDPETHOM
MOJIEITH, KaK HampuMep 3TO cenano B [2]. Iens gaHHO#H paboTel — Haii-
TH CHOCO0 KOIMYECTBEHHOM, MOJEIbHO-HE3aBUCHMOM OLECHKM 4MC/a
YacTull, CBA3AHHKIX 3aKOHOM COXPAHCHUA JHEPTUHM-UMITYJIbCA.

B nanHO# paboTe M3ydaroTCs KMHEMAaTHYECKHE KOPPEIAIHH BTO-
PUYHBIX NPOTOHOB M MMHOHOB B 3JIEKTPOH - AIEPHOM B3aUMOJACHCTBHM. B
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cielyloleM naparpad)e KpaTko ONMUCaH 3KCIEPHUMEHTAIbHEIM MaTepHal,
UCMNOJIL30BAHHbBIN /I aHAJIM34. '

2. OKCMEPUMEHTANbHbLIW MATEPUAN

PaGora Oblna BHIIONHEHA HA OCHOBAHMHM MaTepHana, JHoOe3HOo
npenocraBiaeHHoro komnabopammeit ARGUS [4]. Vcranoska ARGUS —

4T-eTeKTOp, NpeIHAHAUYECHHBIH AN U3y4eHHsA € € -B3aMMOJCHCTBHIA
ARGUS 6511 yCTaHOBJIEH HA JNEKTPOH-IIOZUTPOHHOM Konabne DORIS-II
B DESY. Kpome ocHoHoro marepmana, ARGUS ¢uxcupyer B3aumo-
JICHCTBYSI 3NEKTPOHOB M MO3UTPOHOB C OCTATOYHBLIM ra3oM B BaKyyMHOM
KaMmepe, KOTOphIe ABJIAIOTCS (POHOM JUIL OCHOBHOIO 3KCIIEPUMEHTa. YC-
TAHOBKHM Takoro kiacca kak ARGUS, mpenHazHadeHHbIE CIIENHAIBHO
JUTA M3y4E€HUS SIEPHBIX B3aMMOJICHCTBMIA, KaK K MOMEHTY Hauaya pabo-
ThI, TAK ¥ JO HAaCTOSAMICTO BPEMEHH, OTCYTCTBYIOT. 110 HameH mpock6e,
kowtabopanus ARGUS mo6e3Ho IpenocraBUna HaM 3TU JaHHBIE JUIA
(hU3UIECKOro aHAIN3A.

[IpuBeaéM KpaTKyO XapakTepUCTHKY YCTAaHOBKM U JJAHHBIX. DHeEp-
U 2JIEKTpOHOB M 1mo3uTpoHOB B ARGUSe — 5 I'3B. Bonwinas 4acts
OCTaTOYHOrO Ta3a, KaK [I0Ka3bIBAXOT aHaNW3bl, — Hape Bojbl. Beposar-
HOCTh PETUCTPAlM{ B3aUMOACHCTBHSA C sIPOM BOIAOpOZA TOpasfio MEHb-
Hie IO CPaBHEHWIO C KMCJIOpoJOM, Oraroaaps yCIOBHAM TPHITEPOB U
KpUTEpHAM OTOOpA 3NEKTPOH - S/IEPHEIX B3aWMOIEWCTBUM (CM. HIDKE).
[TosTOMy Haiia MUILEHB N7 IEKTPOHOB — SIAPA KUCJAOPO/a, H MBI H3y-
4aEM pEaKIiuu: e’ ]60—) pr, e 160——) pﬂtX, e* 160—>7Ii7EiX .
Xots ARGUS — 310 mouTH 47-/1€TEKTOP, €r0 reOMETPHA, K COXAICHHIO,
HE TO3BONSAET (HKCUPOBATH YACTHIIBI, BBUICTAIOMIME IOL HEOOIbIIMM
yIJOM K HampasieHuio mydka. M3-3a aroro, ycraHoBka B GONBITHHCTBE
CJTy4acB He (PUKCUPYET BTOPHIHBIH 3TEKTPOH B eA4-B3aMMOACHCTBHH, 4TO
HE TI03BOIMIET HAM ONPECIUTh MEPEAAHHBIM MMITyNbC. YUYHThiBas Owl-
CTpO€ YMCHBIICHHE CEYCHMS 3JICKTPOMarHUTHOrO B3aMMONEUCTBHS C
pOCTOM EpPENAHHOIO UMITYJILCA (J, MOXKHO CIMTATh, 9TO HAIIH COORITHA

2
OTHOCATCS TIIaBHBIM 06pasoM k obmactu Masx Q° << 1(IB/c)’.
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Tpurrepst ARGUSa, npegHassadeHHLIe s perucTpanuy e’ e -
B3aUMOJIEHCTBHI OKA3hIBAIOT CYLIECTBEHHOE BIMAHME Ha OTOOp COORITHIA
3T0 OPHBOAUT K HEKOTOPOH cnenudrxe u3ydaeMoro Habopa coOuTuii. B
ARGUSe HeIons30BaIOCh CIEAYIOIHE 4 TPHUTTEPA.

1. Tlonnvas 3Heprusd, BEUICAMBINASCA B JIMBHEBBEIX KAJIOPHMETPAX B Ka-
XKoo U3 z - moiaycdep (0Ch z HampaBleHa BIOMH OCH ITydKa), mpe-
prinaer 700 MaB.

2. DOHeproBuJC]ICHHE B OJHOM M3 JIMBHEBBIX KaJOpUMETPOB B 6ap-
penbHol obmactu npesermaer 1 I'HB. (bappenem HaskIBalOT OCHOB-
HYI0O IIMHJAPHYECKYI0 dYacTh ycTaHOBKH. B o6mactu 6Gappens
(lcos 9| < 0,75) addexruHOCTS pervcTpauun H HASHTAQEKANHAH
YacTHI, HauboJiee BRICOKA.)

3. B 6appenpuo#t 06macTH MPUCYTCTBYIOT HE MEHEE 2-X 3apSKEHHBIX
TPEKOB, KAK MUHHMYM IT0 1-My B K&XI0# momycdepe.

4. IlpucyTcTByeT mapa 3apsOKEHHBIX YaCTHIl, BBUICTCBINMX B Pa3HEIC
CTOPOHEIL: OJ a3UMYTalLHKIM YIJIOM APYT K apyry > 120°.

Jlns Toro, 4ToOh! OTIMIHUT SNEKTPOH-AEPHBIE COOBITHS OT 3JIeK-
TPOH-IIO3UTPOHHBIX, OBUIH HMCIONBL3OBAHH clieayomme kpurepun (Ilox-
po6HO 0 BEIOOpE KpUTEPHUEB CM. [5]).

1. E, <3 1B, rae B, =D, E-N, m, > E__ cymmapHas sueprus
3apErHCTPUPOBAHHEIX YacTHI, NV, — YHCIO OPOTOHOB CpEfH HUX, M,

— Macca IIPOTOHa.
2. 3aperucTpupoBaH, KAK MUHMMYM, | IIpOTOH.

3. (Z E, "'ZPZD /2E, <007, rge D E4— CyMMapHas 3Heprus,
BEUICIIMBLIASACS B JIMBHEBEIX KalOpuMerpax, £, — 3Heprus myuxa,

1,

Zp, — CYMMapPHBIH HPONONBHEIA HMITYNEC 3apETHCTPHPOBAHHEIX
JaCTHIL.
4. CymMapHBIi MPOJONBHEIM HMITYJIBC 9aCTHI, BhIICTEBHINX JHGO B

oJiHy, 00 B JPYTYIO CTOPOHY IO OCH ITy4Ka, He JOJDKEH NPEBLINAThH
0,6 I3B:

P

p;>0
5. PaccTosigue OT BEpIIMHH COOKITHA 0 OCH Iy4Ka He Gomnmie 2 CM.

< 0,6 3B umu

2P,

p:<0

< 0,6 I'3B.
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6. B HaGop coOwITHi, KOTOPHI ME UCNONL3OBANM, OBUIM BKIHOYEHBI
TONBKO T€ COOBITHS, B KOTOPBIX NPUCYTCTBOBAJIO HE MEHEE 3-X 3aps-
JECHHBIX TPEKOB.

ITpumech e'e” B Habope COORITHI, OTOGPAHHBIX TI0 3TUM KPHUTEPH-
siM, cocTaBrseT ~7% [5]. Uucno cobsITHH, 0TOOpAHHEIX TaKMM 00pas3oM,
coctasmio 86 460.

JIns aHan@3a MBI HCITOJIB30BAIM 9ACTHUITHL, JIE)KAIWe B KHHEMaTH-
yecKoi 06nacTH, rie 3Q(GEeKTUBHOCTh MX PErHMCTPAIlMH JOCTATOYHO BBI-
COKa ¥ HC MMEET 3HAYMUTENIbHRIX HEperynapHocTed. JIjig 3TOro Mbl BBEIU

CHEAyIOIME OTPaHHYeHUs: Ha yroa Bouteta |cosd|<0.75 (GappensHas
0671aCTh) U Ha MMITyJIbCe: 1 npoToros: 0.3< p, <1.2 I'sB w ana mo-

gom: 0.08 < P, < 0.9 B

3. OBPABOTKA JAHHbIX

B »>toM nmaparpade ommcaHbl o6mMe MOMEHTHI Ipouexypst o6pa-
60TKM JAHHBIX.

B ARGUSe NporcXoauT 1Ba THIA SAEPHEIX B3aUMOAEHCTBHIL: ¢ A
H e A. Ilpu aHamMse MBI He PasAe/suid COOBITHA IO COPTY HEPBHYHOM
yacTuiel. EqMHCTBEHHAd NMpUYMHA, [TO KOTOPOH HaM HYXHO OBLIO pa3in-
YaTh WX — 5TO HEOOXOAMMOCTH IIOMECTHTh HX B OJUHAKOBYIO CHCTEMY
KOODAMHAT, TI€ OCh Z HAaNpPaBl€HA N0 HANPAaBICHHUIO JBIKCHHUS IIEPBUY-
HOH uactuipl. Ecnu He chaenats 3TOro, MpH HCIIOJIB30BAHMU METOMAA Tie-
pEMEINMBAaHHUsA, HENb3d ObUI0 OBl NepeMemmBaTh 3TH COOBITHA JPYT C
JpyroM. Mel pasiuyany THI NEPBUYHON 9acTUIBI 10 HAIIPABICHHUIO TIPO-
JOJIbHOA KOMIIOHEHTHl CYyMMAapHOTO HMMITyJbCa 3aperdCTPUPOBAHHBIX
yactul. Jlons HEOOHO3HAYHO HWACHTHGHHUPOBAHHEIX COOBITHI COCTaBIIS-
eT ~4%.

OTaenpHOr0 BHUMaHHUA 3aCilIy)XXHBAacT BOIPOC O BIMAHHUU dPdek-
THBHOCTH ARGUSa Ha Hamu pe3ynbTaTthl. Bnuanwe uckaxeHui ycra-
HOBKH, OIIMOOK HACHTHQUKALMU U T.I. HA PETHCTPHUPYEMBIE COORITUSA
MHHHMANLHO. JICHCTBUTENHHO, MBI CIECIHANBHO OTPaHWYMIN KHHEMAaTH-
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YecKyIo 00J1acTh, TJie MBI HablIr01aeM JacTHIB! Tak, 9T0 3QPEKTUBHOCTD
PETHCTPALIMK W WACHTH(UKAIUM YacTHI] B HEH 3aBemOMO BEICOKA. Ilpm
TIPOBEAEHUM HAMIMX OUECHOK MBI WCHOJB30BATM T€ O0NACTH 3HAYEHMI
IIePEMEHHBIX, [A€ 3TH OrPaHAYCHUA OKA3BKIBAlOT MUHUMAJIBHOE BIMSHUE.

C mpyroit CTOpOHEI, B NOHATHE 3(Q(EKTHBHOCTH TaKKe BKIFOYAIOT
otbop colbrtaii, ocymecTBusiemsrit TpurrepaMmu ARGUSa n Hame# npo-
Hexypoit orbopa cobeITHif. 31eck cHTyauus ropasgo cnoxsee. ARGUS
HpeHa3HAYEH [UIS PErUCTpaluM cobbrThii e ¢’ JInmb HeGonbimas KOs
TIPOMCXONAIINX B HEM ed-B3auMojehcTBHi peructpupyercs ARGUSom
U npoxoadT nponenypy orbopa. IlostoMy m3ydaeMeic HaMHM COOBITHSA
OKa3BIBAIOTCS 0TOGPaHkb BechbMa crermubuanemM obpazom. K coxanenumro,
cnoxxHoCcTh TpurrepoB ARGUSa He mo3Bomuia 0xapakTepH30BaTh KJacc
HabmogaeMbIX B3aMMOAEHCTBUN KaKuM-THOO MpOCThIM Habopom (usu-
YEeCKHX XapaKTEPHCTUK. DTy 4acTh 3(GGEKTUBHOCTH HENB3s Y4eCTh J0C-
TaTOYHO KOPPEKTHBIM 00pa3oM, MOCKONBKY Takas mompaska Oyaer npen-
CTaBJIATh COOOM IKCTPANOJLIKAIO JAHHKIX ¢ (a30Boii 001acTH, B KOTOPO#
ARGUS peructpupyet cobriTHA, Ha BCE (ha30BO€ MPOCTPAaHCTBO. I103TO-
MY, MBI BBIHYACHBI OTPAaHMYUTh CBOM aHanu3 o00JacThI0 COOBITUY, pern-
crpupyeMbix ARGUSoM. Habmonaemele Al HUX KaueCTBEHHEIE 3aKO-
HOMEDPHOCTH, BEPOSATHEE BCET0, BEPHEI ¥ /I BCEX BO3MOXHEIX COOBITHM
eA-B3auMOJIEHCTBHS, XOTA WX KONMYECTBEHHEIE XAPAKTEPUCTHKH MOTYT
OTIMYATHCH.



Puc. 1 MnmocTpauus B3auMOCBSI3H 3aKOHA COXPAHEHMS JHEPTHU - UM-
yJibCa ¥ KapTHHHI (a30BOro NPOCTPAHCTBA.

4. AHANU3 KNHEMATUYECKUX KOPPENSALINNA

41.  BnusHue coxpaHeHus UMNYNbca Ha pacrpeAeneHns no
CyMMapHOMY ¥ OTHOCUTENbHOMY UMMy bCam Napbl YacTuL,

PaccMoTpuM, Kak 3aKOH COXpPaHEHHS SHEPTrHH-UMILYJIBCA OINpene-
JIAET pacupenciacHue cOOBITHI B $a30BOM NpoCTpaHCTBE. MHKMO3HBHEI
NOJXOA K MCCICAOBAHUIO B3aMMOACHCTBHSA O3HAYAET, YTO MEl BEAEM
Habmozenre HE 3a BCeM (a3OBEIM IIPOCTPAHCTBOM, a JIMING 33 €ro 4a-
CTBIO: NOANIPOCTPAHCTBOM OJHOM, IBYX, U T.J. 9acThll. COOTBETCTBEHHO,
yTOOHBI ONPEAEIUTh, KaK 3aKOH COXPaHEHUS SHEPIrUU-HUMITYJIhCA CKOJKETC
Ha MHKIIO3MBHOM PAaCIIpPEEICHUH Maphl Y9acTHIl, MBI JOJDKHBI pPaccMOT-
PETh HAK/IaABIBAEMbIE M OTpaHWYEHHS B IIPOEKIHMK HA MOANPOCTPAHCTBO
JIBYX 4acTHIL.
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Puc. 2 Ilpoexunst o61acta (Ha3zoBoro nmpocTpaHCTBA, BHIICIAEMOrO 3a-
KOHOM COXpaHeHHs SHEPTrHH — UMITyJbca Ha (asoBYH ILIOCKOCTH ABYX
HMITYJICOB.

Wrak, mycTe B pe3ylibTaTe HEKOEro B3aMMOAEHCTBUA oOpasyercs
CHCTEMa W3 1 YaCTHI] C UMILYIbCAMH Dy, P2, ..., Dn. JJS1 HArJIAHOCTH,
OyJeM Mmoka CYWTaTh, YTO BCE YACTHIBI OAMHAKOBHIE M HEPENATHBHUCT-
ckue. OcTaHeMcs TTOKa B CHCTeMe LieHTpa uHepiuu. IlycTh cymMmapHas
JHEprus CHCTEMBI (puKCHpoBaHa u pasHa Fy. Toraa 3akOH COXpaHEHUS
3HEPrUM-UMITyIbCa (B HEPEISTUBHCTCKOM Ciiydae) OyAET BERIJIAACTH
crexyrommM obpa3om:

1 2
;n—Zpi = E, (1)
DB =0, )

KaxaoMy cobpiThioO OyAeT COOTBETCTBOBATH TOYKA B 37 - MEpHOM (a3o-
BOM IIpOCTpaHCTBE. YpaBHeHUE (1) BRIACHUT B HEM Chepy pa3sMEPHOCTHIO
3n-1. YpaBHeHue (2) onuckiBaeT 3n-3 - MepHYIO oBepXxHOCTh. MX mepe-
cedeHHE nacT cepy pasMepHocTeio 3n-4. Ha puc. 1 3ta xapruma, ans
HarJIMAHOCTH, NpPECTaRIIeHa JUis Npocreimero cimydas. Ha HéM mpen-
CTaBNIEHO (a30BOE IPOCTPAHCTBO TPEX OJHOMEPHBIX HUMITYIILCOB. 3aKOH
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COXpaHEHMs MMITYJIbCA BhIIenseT B HEM IuiockocTh 4. Tpe6oBanue co-
XpaHEHMs SHEPTUY BHIICIUT HA HEH OKPYXKHOCTH S. MBI BHIMM, 4TO IO-
CKOJBKY IIIOCKOCTh A HAaKJIOHEHA OTHOCHTENLHO TLIOCKOCTH (P, ),
npoexiua S Ha (P, P,;) OKaXeTcs CxaTa BAOTs OCH P, M U3 OKPYXHOCTH
HOJYYHTCA JUTHIC S’ (puc. 2).

OxasniBaercs, YT0 B 00meM Cilydae CTEHEHb 3TOrO0 CxXarui Oyner
3aBHCETH OT pa3MepHOcTH Ga30BOro NpocTpaHcTsa. bonee Toro, e€ 6yaer
OTIPEJIEIATh TOJNIBKO COOTHOIICHUE Pa3sMEpPHOCTEH Bcero (asoBoro mpo-
CTPaHCTBAa, U TO# €ro 4actu, B KOTOpo# Ml BenéM Habmonewue. Jelict-
BHUTENIHFHO, C MOMOIIBIO 3JIEMEHTAPHBIX BBIKIAIOK, HETPYIHO ITOKA3aTh,
4TO MpoeKHs Purypsl, 3anasaemoit dopmynamu (1,2) Ha NOAIPOCTPaH-
cTBO k uMnyscos (Dy,.-, Dy) Gyner:

ko 1 ko 2
izzllpi A ;Pi] <2mE, 3)
B ciy4ae napel HMITYJI5COB (B B,):
1 . _
pi+pi+——=(p,+B,) <2mE, @)
n-2
Wy B nepeMeHHBIX P =P, +D, H § =P, — P,
2 2
n P .9 ,
—'5 + 5 <2mE, (5)

W3 nocnenueit popMyisl BUAHO, 9TO 00acTh B (ha30BOM MPOCTPAHCTBE
napsl yactui (P, P,), orpaHMYeHHas 3aKOHOM COXpaHeHHs, OyAeT 3I-
JIAIICOMI, OCH KOTOPOI'o GyXyT HATIPABJIEHEI BAOIbL HATPABIEHUA P u ¢ .

n—2 2
OTHOmIEHUE €ro MOJyoceH COCTABHUT: \f N =\}1”;. IIpeanonoxum,

YTO BEPOATHOCTH BO3HMKHOBEHHMS COOBITHSI, a CIENOBATEIBHO, M ILIOT-
HOCTh pacnpefeneHus coOBITHI B ()a30BOM NPOCTPAHCTBE, 3aBUCHT TOJIb-
KO OT CYMMAapHOW KAHETHIECKOH dHepruu Ey (KoTopas B HEPEIATHBHCT-
CKOM CJIy4ae MpONOPIMOHANIBHA IMPOCTO CYMME KBaIpaToB HMMITYJIHLCOB
yacTHil). B ocTabHOM ke cOOBITHS pacpeAeIIeHEl PaBHOMEPHO B obac-
TH ()a30BOr0 NMPOCTPAHCTBA, OTPAHNYECHHON 3aKOHOM COXPAHEHM:A JHEp-
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THH-HMIyJbca. Torna ¢ y4éToM COXpaHEHHS HMIylkca, cedeHue Oyner
BEIpaXkaTbcs GOpMyIIOi:

do 2 2) o3(= -
—_ = +..+p )OO\ p ..t
d3ﬁ1...d3ﬁn f,,(P1 pn) (pl pn), (6)
rae f, — Hekoropas (yskuus. Kakoit Bux 6yner mMeTh 3Ta (opMyia,
€CJIM MBI IIPOMHTErPHPYEM €& TI0 TIEPEMEHHEIM Ps, ..., D, ? ITockombky

pacrnonoxegue coObiTHi md Kaxmoro E, Ha (a3oBoi IUTOCKOCTH

(ﬁpﬁz ) Oyzet onpenensiThea GopMyiioi (4), ceaeHue 06pazoBaHUs Iaphl
yacTHI| OyIeT HMETh BHJ] HEKOTOPOH (YHKIHH OT 1IeBOM 9acTH GOPMyYIIBE
(4) mim, uro TO XK€ camoe, (5):

do, 2 2 @1 '*‘ﬁz)2
2= +pr L2 o
£5.d°p, fz(pl Pt

A2 g) g
-

Takum 06pa3oM, HaM yI06HO MepPEHTH OT MMITyILCOB P, U P, K
JpPYTOii TIape HE3aBHCHMBIX IEPEMEHHBIX P M ¢ . Kak Mbl BUIUM, 3TH
TIEPEMEHHBIE CHMMETPUYHB! JpYr IpPYTY, 3a HMCKIIOYEHHWEM TOro, 9UTO

2
MaciTab NepeMEHHOM P OTIMYAeTCs OT § B 1‘; pas. D10, B 9acTHO-

CTH, TIPUBEAET K TOMY, 4TO pacnpezaeneuue NV (p), (a Taxxke, MOCKOIBKY
3 deKT cxaTHA COBEPMICHHO JIMHCHHBIHN, MO OTAEIHHBIM KOMIIOHEHTAM:

N (Px), N (p, ), ...) OK&XYTCS CXaThl [0 CPABHEHHIO C pacnpeneieHHEM
N (q) CTerneHb 3TOr0 CXKAaTHUI COCTABHT:

pchar= 1_% 8
qchar n’ ()

TI€ Pehar ¥ Gehar — XAPAKTEPHEIE BEJMAMHEL Ui pacnpenetennit N(p) u
N(g).
Taxum 06pasom, cpasuusas pactpenencans N(p) u N(g), mum
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MOXXEM OIIPEAEIIMTH TIOJIHOE YHCIIO JacTHll, 06pa3oBaBIIMXCH BO B3aHMO-
JeHCTBHH.

O6paTtuM BHUMaHWE Ha crexyromui ¢axt. Ecid Mul BO3bMEM Ha
wiockocTH (2) durypy moboit hopmel, He ob6a3aTenbHO chepy, e€ mpoek-
LS Ha TI0CKOCTS (P, Py ) TOYHO TAKKE OKAXKETCH CKATA BAOTb OCH P .
CreneHb 3TOrO CXATHA 3aBUCHT MIONBKO OmM pasmeprocmu azo06020
npocmpancmea. [1osToMy, onucanHbIH 3¢ dexT obmanaet ropaszno 6oib-
el 06IHOCTEI0, YeM Te TPENNOJIOKEHUS, KOTOPHIE MB, JUISl HArJIs/[HO-
CTH, caenajii BHayane. MBI JIETKO MOXeM 000OIUTh 3TH pacCyxIeHUs
Ha PENATHBHUCTCKUHA ciydaif ¥ Ha choyd4ail Jactdl pasHo¥ Mmaccel Jieict-
BHTENBHO, B 000MX CiTy4asx, H3MEHEHMS 3aTPOHYT Jumib coepy (1), mpe-
BpaTuB €€ B Gonee crnoxnyio ¢purypy. CyTh e SBJICHHS OCTAHETCA HEH3-
MEHHOM.

OrmeTuM Takxe, 4TO IMPHUBEAEHHBIE PAacCyXAeHUs Jerko 0000-
AT Ha cCioydal xoppemsuuit k& dactun. Bo3pMEM IEepeMeHHYHO

P=Dy,+ P, +..+ D;. BribepeM Kakyio-mu60 OpPTOTOHANBHYIO €& mepe-
MEHHYI0 §. Macmra6 no nepeMeHHOH P OyIET CXAaT OTHOCHTEIBHO

- k
Macitaba 4 B 1“;.

bonee moapo6GHO HYKHO PacCMOTPETh CUTYAIMIO, KOTAa MBI HAXO0-

JIAMCH He B CHCTEMe I[eHTpa Macc, H Zﬁ,- =P=#0_ B takom ciydae
obnacte (a30BOro IPOCTPAHCTBA, ONpEHE/IieMas 3aKOHOM COXpPaHEHHS
JHEPIUH-UMITYJIECA OKAXETCA CMEIEHHONH OTHOCHTENHHO Hadajia Koop-
avHar. E€ Tpoexims Takke CMECTHTCH BAONL ocH P . Ho oma mo-
TIPEKHEMY OCTAHETCA CIKATOM BIOIL 3TOM OCH. CTENEHbL 3TOTO CHATHS
3aBUCHUT OT HakJIoHa 1wiockoctd (P, P,) OTHOCHTEMBHO (2), KOTOPKI B
CBOIO OYEPE]b ONPEAECIAETCS UCKIIOYUTENHHO PasMEpPHOCTHIO (Hha3oBOro
upocrpaHcTBa. CpaBHMBAs WMPHHY paclpeleSieHuif 1o p | g, MBI CMO-
JEM BBEIYMCIINTH YHUCIO CTeneHed cBoOoapl. OxHAKO HAa TPAKTHKE BCE
MOJXKET OKa3aThCi He Tak mpocto. [IpobieMa 3akmrouaeTcs B TOM, 9TO B

PEATbHOM 3KCIIEPUMEHTE CYMMApHBIH MMIYIbC CHCTeMB P mnpakTude-
CKH HWKOrza He OmniBaeT ctporo ¢uxcmpoBaH. Pacnpenenenus s pas-

#eIX P GynyT mMers pasnoe cMemeHHe 1o ocH p. Ilo ocu xe g Hukakoro
cMmemenus He Oyner. IIoaTOMy CyMMapHO€ pacHpenciieHUE OKakeTCs
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pa3MasaHo BAOAb ocd p. TakuMm 06pa3oM, HEONPEAENEHHOCTS CyMMapHO-
IO MMIIYJIbCA BbI3HIBAET 3(PPEKT, MPOTHBOMONOKHBIH KMHEMATHIECKUM
koppensnuaM. YTo6sl M30exkaTh TaKoro «3amasblBaHus» 3(bexra, MH
JOJDKHBEI MO0 Bceraa paboTaTh B CHCTEME LIEHTPa Macc, MO0 HUCIOJIb30-
BaTh /I aHAJIN3a TAKUE NEpEMEHHEIE, KaK P,, MO0 BBOJMUTH COOTBETCT-
BYIOILHE TIOIIPABKH.

Kak Buano u3 Gopmynst (8), sddexT OT KUHEMaTHIECKUX Koppe-
JIAIEHA COBCEM HEBENUK AaXe AN HeOCONMBIIMX n, a C €ro POCTOM OYEHB
6sicTpo crpemutrcs K 1. DddexT or HeonpeAeaEHHOCTH IOJHOIO HM-
MyJIbca MOXKET JIETKO €ro MPEeBHICHTh. B 3TOM ciiydae, pacnpelieiicHHe
N (p) Gyaer mmpe, yem N (q) Kak MBI yBHAMM Janblie, B 3TOM Clyyae
00BM9HO Mcnonb3yemoe pacnpenenenae R(@) 6yner Bectu cebs npomu-

' ONONONCHO HOPMATIBHOMY 3(QQeKkTy mupokux koppensuui. IlomoGnoe
«HEMPABUJIBHOE» IOBEACHUE KOPPENALMOHHOM (yHKUMM HabIIORANoCh
SKCIEPHMEHTAILHO B pabore [6], rae U3ydanuch a3sMMyTalbHBIE KOppe-
JSHUA BO B3aUMOJAEHCTBHM TOXKENBIX MOHOB. JlA map MUOHOB KOppens-
IMOHHAs (YHKUUS HE YMEHbIIANnach, a HA000pOT pociia C YMEHbIICHUEM
a3UMYyTaJIbHOrO yriaa pasnéra. Koppemilmonsas QyHKius A1 map mpo-
TOHOB Bena cebs, kak oOn4HO. bpUTa BBICKa3aHa THIIOTe3a, 9TO 3TOT 3¢-
¢exT BRI3BaH MOTJIOLIEHUEM IMHOHOB B fjApe. B mnpuHIune, Moria MMETh
MECTO CHTyallysi, CXOIHad ¢ ONMMCAaHHOH. D(GEKT MOT NPOABUTECA UMEH-
HO Ha MMOHAX, ITOCKOJIBKY MX MMITYJILCBHI FOpa3io MEHBIIE, 9€M y HpOTO-
HOB. Takum 006pasom, NpH aHaaH3e IKCTIIEPUMEHTATBHBIX JAHHBIX O KH-
HEMAaTHYECKHX KODPEIMIMAX MH JOJDKHBI IIPMHUMATh BO BHUMAaHHE
BIMAHHKE pa3bpoca NMOJHOr0 MMITYJIECa CHCTEMBI YaCTHII.

HTax, BnHgAHME 3aKOHA COXPAHEHM SHEPIHH-AMITYJIbCA HA HHKJIIO-
3UBHEIC pacnpelecHHs 3aKF0YaeTcs B U3MEHEHUH MacmTaba 1o mepe-
MEHHOHW P OTHOCHTENLHO OpTOTOHANbHOM eif mnepemeHHod § B

,/1 —-2/n .
4.2.  AHanus aKcnepMMeHTanbHbIX 4aHHbIX O KWHEeMaTU4eCKUX
Koppensiyusix B EA-B3auMopeicranu npu 5 3B

INepefinéM K pacCMOTPEHMIO TOro, Kak OIMCAHHOE H3MEHEHHE
MacmTaba mepemMeHHoi P HabmomaeTcs B SKCIEPUMEHTAIBHEIX JAHHbIX.
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Kak y»e roBOpHIoCh B IL. 2. , y HAaC HET BO3MOXKHOCTH IIEPEHTH B CUCTE-
My LieHTpa Macc, nockoibky ARGUS mpakTUdeckd HUKOTrAa HE QHKCH-
pYET BTOPMYHBINA 3NMEKTPOH B coOnTHIX €4 —> €' X . B maGoparopHoit
cucreMe 3(pekT MOXKeT OBITh CHIBHO «3amMa3aHy» MU3-3a pa3dpoca IMoNHo-
T0 MMITyJIbCa CHCTEMBI YacTHIl, KaK 3TO onMcaHo B KoHIUE I. 4.1. Xotsa
BENUYMHA TIEPEHAaHHOTO UMITYbCa I 3JIEKTPOMAarHUTHOIO B3auMonecH-
CTBHS HEBENMKA I10 CPaBHEHHUIO C MMITyJIbCAMH BTOPHYHEIX 9acCTHI, €TI0
pa3bpoc UMEET TOT XKe MOPANOK, 4TO U CaM HMITyJIbC. DTO BeChbMa Cyllie-
CTBEHHO B HAIIEM ClIy4ae, 0COOEHHO ¢ y4ETOM TOro, 4TO JaXe JUIi He-
00JIPIIOr0 YHCa YaCTHIl OTHOCHTEIBHOE U3MEHEHHE MaciuTaba HeBeNnu-
k0. IToaToMy 3€CE MBI OyIeM HCIONB30BATh IS aHANM3a TOJHKO KOM-
MMOHEHTRI UMITYJIbCa, JICKAIIHE B a3UMYTAIbHOM IIOCKOCTH.

Ha puc. 3a npencraBneHbl pacrpesefieHus 0 CyMMapHOMY p; U
OTHOCUTEJIbHOMY ¢, IONEPEYHbIM HUMITYIbCaM I pa3lIMgHbIX Iap yac-
TAN. MBI BUJIUM, YTO A BCEX Hap 4acTHIl pacCIpesielieHue Mo p, yiKe,
4eM MO g,.. DTO COIJIaCyeTCs ¢ NPUBENEHHBIMH BRIIE PACCYXICHUAMH.
I'eoMeTpHs YCTaHOBKM M HAUIM KPHUTEPHUH O0TOOpa TAaKOBBI, YTO MKl HE
pPETUCTPUpPYEM HaCTHIIBI, BRUIETAIONIME oA HebompmmM yriiom. Mmenno
C 3TMM CBS3aHO YMEHbBIICHUE 3TUX paclpeAciacHUi g HeOONBINX p, H
qr ’

ITombiTaemMcss OLEHHUTH YHCIO CTENEHEH CBoOOAEI cuctembl. Ha
Puc. 36 mpencTaBlIeHH Te XK€ pacHpereieHus, 9YTO M Ha pUC. d, OAHAKO
Macitab nepeMeHHOH p, BHIOpaH Tak, 4ToObl pacupelneneHus o p, ¥ g,
COBH3/Iajly, MO KpaiHei mepe, B obnactu OONBIIMX UMITYJILCOB. UTOOE
ONPEACANTb OTHOLICHHE MacITaboB NMEPEMEHHBIX Py H §; MBI OTQHTHPO-
BaJIK pacHpeiejCHHs IO 3TUM NMEPEMEHHBIM B 001acTi 60ibIuuX p; 4 ¢;.,
U HAIUTM OTHOILECHHE MX XapakTepHBIX BeNMUMH. Tenepb HCXO0Ad U3 TOrO
(dakTa, YTO OTHOIIEHHE MacmTaboB pacnpenescHH Mo g, ¥ p; TOJIKHO

66Th /1 —2/7 | MBI MOXKEM BBIMMCIIHTD 7 — YHCIO YaCTHL, PUHSBIINX
Y4aCTHC B peaKuHH.




— N,/ 087 1,565 — N (
2,
200 - N, 8) i
Ky 106' i th'(q!)
1000 oo G a000 pp
a(l y y 00.0 05 1?0 15
p. 4, (GeVl) pe 4, (GeVig) 7, 4, (GeVle)
— Mp) 400 padfy — Mo /o) 85} T et (P
4000 o, - M P N(q)
™ (2] p A D S N_.(q)
o fog, a8 b
L N - T
o .. 205
Y RN P pr
r e, N °
‘o 04 08 12 o 04 08 12 18 00 04 o8 12
2 4, (GeVi) P, O, (GeVkc) P, 4, (GeVrr)
lex(pt)
1 _—
50000 i
. : o . .
00 02 04 08 08 10 00 02 04 08 08 10 0o 02 o4 08 o8 s
Pe 4, (GeVic) 2 9, (GeVric) Py 4, (GeVl)

Puc. 3 a) Pacnpenenenus 1yt pa3MdHBIX Map YaCTHIY IO CYMME U Pa3HOCTH HONEPEYHBIX MMITYTb-
coB. CILIOIIHEIE IUHUH — P, = |f7:1 +DPp

, yHKTHpHEIE — 4, = |Py — D,y Ha pucytixe 6) pacnipene-
nenre N(p,) pacTsiHyTO 1O TOPH30HTANBHEON OCH TakK, 9T0OKI 062 pacTpe/eneHus COBNaxalu B 06-
nacru Gonpmux P, ¥ 9,. Ha puc 6) m306paxeHs “nepeMemanHbe” pacrpeeneHus (CM. IL. 5. ).

b1
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30
°© pp
25 Lo p]z-
0| & AW
1St ]
9
10} A b A R
OO o OO
5 5
0
All 22r Ip 2p >3p

Puc. 4 Yucno yacTull, NpyUHABIIKX y4acTHE B peakiyy. Pe3ynsTaThl
OLIEHKH NI CICAYIOIMX HAOOpOB COOBITHI: BCE COOBITHS; COOBITHA,
rae ObUIO 3aperMCTPMPOBAHO KaK MHHHMMYM [Ba INHOHA; COOBITHA C
OJTHMM, JBYMS, TpeMA U OoJiee 3apeTUCTPHPOBAHHEIMYA IPOTOHAMH.

PesynbTaThl Takod oLeHKe mpuBeaeHB! B Tabn. 1. 3neck mpusene-
HBI JaHHBIC JUIA TONHOro Habopa COOHITHH, a TakKe I HabopoB coOkI-
THH C Pa3ITHIHBIM YHCTIOM 3apETHCTPUPOBAHHBIX MPOTOHOB. JTH XK€ JIaH-
HBle TIpeacTaBiieHBl Ha puc. 4. Kak MBI BHAUM, pe3ylbTaTEl OLEHKH IO

Tabmn. 1 PesynbTatel OLEHKM 4YMCNa 9acTUll, NPUHABIIMX y4da-
CTHE B PEaKLUH 110 KOPPEIIUUAM Hap pp, px U 77 1N COORTHH ¢ pas-
JIMYHEBIM YMCJIOM 323pPErHCTPUPOBAHHEIX IIPOTOHOB.

V4 pr 24
Bce cobrrrms 8.3 £ 0.4 7.4 £ 0.2 9.8 £+ 0.5
>2 MIMOHOB 9.4 £ 1.2 9.0 £ 0.4 9.8 + 0.5
1 mpoToH 6.3 £+ 0.2 9.6 + 0.7
2 IpoTOHA 6.8 £ 0.4 7.3 £ 0.2 28. + 11.
>3 mpoToHa 10.2 £ 0.8 11.7 £ 1.0 14. + 4,
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napam pp, pxr ¥ 7z OKa3bIBaloTCH O6JM3KM ApYr K Ipyry. MEl BUIUM Tak-
K€, YTO YMCJIO YACTHI] YBEIIMIMBACTCS C POCTOM YHCJIA 3apETHCTPHPO-
* BaHHBIX IIPOTOHOB.

OO0OpaTiM BHMMAHWE, YTO PE3YJIHTAT OLEHKH MO JAHHEIM O Napax
7777 OKa3BIBA€TCA HECKOJIBKO BHIIIIE, YeM pp U pz. Bo3aMoxHOE 00BiICHEeHHE
atoro 3¢ dexra — oT6Op cOOBITHI! IPH OUEHKE IO PA3IMYHHEIM Iapam
yacrul. Ecnu MBI paccMaTtpuBaeM maphl 777, MBI TEM CaMBIM OTOMpaem
cOOBITHSA, B KOTOPRIX OBUIO 3apErMCTPHPOBAHO, KaK MUHHMMYM, JBa IIHO-
Ha. JIJ11 OLIeHKH 10 MapaM psr HaM KOCTaTOYHO HATHYHUA XOTA OBl OTHOTO
MHOHA, a JI pp OHU BOOOIIE HE HY)XXHEI. TakuM 06pa3oM, NpUBEAEHHbIE
pe3yibTaThl OLEHKH YHCIAa YacTHI| N0 KOPPENAIMSIM Ppa3iIMIHEIX Iap
OTHOCATCH K HECKOJBKO OTIMYAIONIMMCH ApYr OT Apyra Habopam COOHI-
THH. YTOOBI ITPOBEPUTH 3TO, MBI OTOOpaNHA COOBITHS, B KOTOPLIX 3apEru-
CTPUPOBAHO, KaK MHHHMYM, [Ba NHOHA. J[EHCTBHTENBHO, PE3yIbTATHI
OLICHOK [0 I1apaM pp, pAr ¥ 77 AJA NaHHOro Habopa COOBITHH OKa3aluCh
MPAaKTAYECKH OJUHAKOBEIL.

5. 3ABUCMMOCTb KOPPENALIMOHHOW ®YHKLIUU
OT NEPEMEHHBIX p U @

5.1.  [oHaTHe KoppensaUMOHHOMN (PYyHKUMK

Jlo cuX TIOp MBI pPacCMaTpHBAaIH WHKIDO3UBHHIC paclpelelieHHs.
KuneMaTudaeckue KOppeNsiHMH MOTYT BHICTYIIATh B KadecTBE (POHOBOrO
s¢bdexTa NpH WIYYCHHH APYTHX SBJICHWH, U1 HAGIIONEHHA KOTOPBIX
HCTIONIL3YETCS Koppenayuonnas @ynxyusa. 1103ToMy BaKHO H3YUHUThH Ka-
KHMM 00pa3oM OIMCaHHbIH MEXaHU3M OKKET BIMAHHE HA KOPPEIAIMOH-
HYI0 GyHKIWIO.

Ilo onpenenenuio, xopperayuonHas GyHxyus — 3T0:

R(ﬁn f’z) = _—‘plf ('pl’ pz_? Q)
P](P])'Pz(Pz)’

rae P, £ 1 P, — AHBAPUAHTHEIE HHKJIFOSUBHRIE CEYCHUS, COOTBEICT-
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BEHHO, Naphl YaCTHUIl ¥ KOKNOW U3 HHUX 10 OTACTBHOCTH. HBIME Cll0oBa-
MW, KOPPEALMOHHAA (YHKUASA — 3TO OTHOIICHHE BEPOATHOCTH 06paso-
BaHUA IaPbl YaCTHI] K BEPOSTHOCTH €€ 0OpazoBaHUA B TOM CIydae, Kak
ecy Obl YacTHIb 00pa3OBRIBAIIMCE HE3aBHCMMO JIpyr OT Apyra. Ecim
9acTMIB! JEHCTBUTENLHO 0OpasyioTcs Hesasucumo, o R=1. Takum
o0pa3oM, KoppensiuuoHHas (YHKUHS MO3BOIAET BBUICIUTH M3 MHKIIIO-
3UBHBIX pACHpeleNiCeHH# B3aHMO3aBUCHMOCTh MeEXJy 00pasoBaHHEM
BTOPHYHBIX 9acTUI. KOpperquuoHHb HOAX0 ] K U3YUEeHHIO B3auMOJEH-
CTBMSH KaK pa3 03HA4aeT NOMCK TAKMX B3AHMOCBS3EH.

Ha npaktrke, BBIYHCIUTH 3aBUCHMMOCTh KOPPEIAIMOHHON (yHK-
I[MH OT HEKOTOPOH NEPEMEHHOM X U3 IKCIEPAMEHTAIBHBIX JaHHKIX HEIO-
cpencrBeHno 1o ¢opmyie (9) mocraroddo cnoxso. [ atoro paspado-
TaHbl CHEUAANLHEIE TIPUEMBL. MBI HCIIONB30BAIM MEMOO NEPEeMEeULUBaHus.
CyTs ero cocrout B cienyomeM. Koppensimonnas (yHKIus BHMUCITA-
eTcs KaK OTHONICHHE NABYX PACHpPEAENICHUI: peaibHOr0 U NepEeMEIIaHHO-
ro:

_ Np(®) ‘
R, (x) = N (x) (10)

N;; — 310 00BI4HOE pacrpeieNeHre, U [lap 9acTHIl, B3ATEIX U3 OJHOTO
coOprTus. Jy1s BRIYUCIIECHUS NEPEMEIIAHHOIO pactpeesieHus N, (Ha3sl-
BAEMOro Taloke «(OHOBBIMY») MBI O€pEM JBa pa3IUYHBIX COOBITHSA U CO-
CTaBIIEM BCE BO3MOXXHBIE NAPHI YACTHI U3 OJHOrO COOBITHS C YaCTHLIAMHM
U3 apyroro co6urtis. Tak Kak 4acTdllsl U3 PasHBIX COOBITHIT 00pa3yloTcs

Hezapucumo, N, (ﬁl, }-52) ~ P (ﬁl) ' /02(132) . TlockonbKy 11 Hac BaXKHa He
a0ComoTHas1 BeNMYMHA R, a XapakTtep €€ 3aBHCHMOCTH OT DPa3IHMYHBIX
TIEpEMEHHBIX, MBI HE CTPEMUIIMCH ONPEACTUTE a0COIIOTHYIO HOPMHPOBKY
KOppenAuMonHo#t (GyHKkiuu. Hike OHA MPEICTABIEHA B YCIOBHBIX M-
HHIAX. ,

B cneayromem naparpade MBI NOIBLITAEMCS Ka9€CTBEHHO Ompese-
JMTH MEXAHHU3M BIMSHUA COXPAHEHHS HMITyJIbCa Ha (GOpMY KOppeIsaim-
OHHOM PyHKLIMH.
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5.2. KavecTBeHHbIW XapaKrep 3aBUCUMOCTH KOPPENALIMOHHOM
(pyHKUMU OT CYMMAPHOTO M OTHOCUTENLHOTO UMNYNLCOB Napbl
YacTuy

B 1. 4.1. MBI onpenenyny, 4To s NapHOro HHKIIFO3MBHOIO pac-
- TpeieJieHUs 3aKOH COXPAHEHHs MMITYJIbCa O3HAauaeT U3MECHECHME MACcIITa-

6amo ocu P B v1—2/n pa3. Eciy NpearonoXuTs, 9T0 JaCTHIE! Pac-
NPEAEIAI0TCA PABHOMEPHO 0 06macTu $Ha3oBOro MpoCTPaHCTBA, OrPaHU-
YEHHOW 3aKOHOM COXDAaHEHHs _DHEPIHH-HMITYITEC3, BO BCEM OCTANIBHOM,
KpoMe MaciTaba, ocH P ¥ § CAMMETpHYHH Apyr Apyry. (M=l 31echk
CHOBA IPEAII0JIaraeM, 9T0 HaXO0AUMCH B UCHTPE HHEPITHH. )

OTH BBIBOABI OBUIM CIE€RAHEI U3 CAMBIX OONMX MpeaoIONKESHUR O
reomMeTpuH ¢azoBoro rpoctpancrea. Omnpenesurs GOpMy KOppeEnAuuOH-
HOM (YHKIMM MOXHO, TONBKO 3Has 6ojiee KOHKPETHO QopMy pacmpene-
neHus cobHITHH B (asoBOM MPOCTPAHCTBE. B cilydae OAMHAKOBLIX, HEPE-
JATHBHCTCKMX WYaCTHI, pacipeseneude map dactui N,(P,4) Gyaer

onpenenstsea popmynoi (7). [peanonoxum, ato GyHxuus f, IWIaBHO H
paBHOMepHO yOniBaeT. IlonrrTacMcs KadeCTBEHHO OINPEACIUTh, KaK HpHU
3TOM OyaeT BecTu ce0s KOppENAIHOHHAA QYHKLIMS.

AHanuz (OpMEI KOPPEAIMOHHONH (YHKIMH, AJiA HArJIIHOCTH,
yA06HO BECTH B TEPMUHAX PEaIbHOI0 U GPOHOBOIO pacmpencneHui, Ko-
TOpEIE MPONOPIMOHANBHET COOTBETCTBEHHO YHCIMTEIIO ¥ 3HAMEHATENO
KoppensamMoHHOH GyHKkIMH. UToOH cpaBHUTH MX (POpMy, CONMOCTaBUM
crenyromue QakTe. Bo-nepBrIX, MBI OMPEAEIIIIIN, YTO PEaNbHOE pacipe-
nenenue N,,(P,4) Gymer cxkaTo BIOME OCH P OTHOCHTENIBHO ¢ . Bo-

BTOPHIX, JUis (hoHoBOro pacnpenenenus N, (P,4) P u § nomwxuel GHITH
MOMHOCTBI0 CHMMETPHYHEI, TIOCKOJBKY JUIA NEPEMEIIAHHEIX I1ap BCAKAs
B3aMMOCBS(3b, B TOM 4HCJIC M BRI3BAHHAS 33KOHOM COXDAHEHHA SHEPriH-
UMIybCA, OTCYTCTBYeT. B-TpeTbMX, TPOEKUHH pacnpeseleHui
N,(P,4) n N,.,(P,q) na ocu P, u P, (HamoMHHM, 9T0 P =D, + D,,
q = D, — D,) coBnafaT. [eiCTBUTETHHO, M00ast HX 3THX IPOEKIHH €CTh
MPOCTO OOBYHOE MMIYJILCHOE pacmperncsieHue odnou Jactuim. Orciona
MOKHO 3aK/II0YHTh, 4TO MHUpHHA IV, OGyIeT HEYTO CpefHee MEXY IIH-

pusoit N, Broms Hampasnenuit P u mmpuHOKk N, Broms . Ecmm N,
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w1aBHO yOHIBAET C POCTOM HMITYJBECA, TO BIONE HANpaBJIEHHA P OHO

Gyner yGpBaTh 4yTh ObICTpEE, YeM NV, , a BIOME § —, HAa06OPOT, Mea-
nennee. Utak, xoppensnuonHas ¢pynkims R(P,q) Gymer ymeHbwaThCA
BJIOJIb P M PacTH BIOIb G .

IIpuBeNEHHEBIN NPUMEP NOKA3LIBAaeT, YTO KOPPENAIMOHHAA (yHK-
1M CBA3aHA C 3aKOHOM COXPAHEHHS HMITYJIbCa HOCTATOYHO CIIOXHBIM
o6pasom. Ero BIMAHHME NPHBOJMT K CKATHIO BIONL P H PaCTHKEHUIO
BAONDb ¢ PEaJbHOro pachpenelieHHsi OTHOCHTENLHO (HOHOBOTO, KOTODEIE,
HallOMHUM, NIPONOPLHOHATLHEI COOTBETCTBEHHO YHCIHTEINO H 3HaMEHa-
temo B dopmyie (9). IToaromy €€ popMa 6yIET NOJHOCTHIO ONPEAEIISTh-
cs popMoii pu(ﬁl, }"72). 3ameTHM, YTO HaAM ClIEAYET OXHMIATH IIPOTHBO-
TIONIOXKHOTO XapakTepa 3asucumoctedt R(p) u R(q).

5.3.  JkcnepuMeHTanbHble fiaHHbIEe O KOPPENALUMOHHON
yHKuMK

PaccMoTpuM Tenepp dKCIEpUMEHTAbHREIE AAHHBIE O KOppEalu-
OHHON (yHKIYM 0T HamKX nepeMeHHeX. Kak u B 1. 4.2. , Mp1 GyaeMm
paccMaTpUBaTh TOJBKO MONEPEYHYIO KOMIIOHEHTY MMITYJIbCa.

IIpoBepum cHauana, AEHCTBUTENHHO JIM I[IEpEMEMIAHHRIE pacmpe-
JeJieHHs N0 CYMME U Pa3HOCTH UMITYJICOB COBHAJAIOT. JIeHCTBHTEHBHO
3TO IpeKpacHO HOATBEpKAaeT puc. 3B, rae V,»(») u N,.(q,) nanoxe-
HBI OHO Ha Jpyroe. MoxxHO CKa3aTh, YTO 3TH PAaCHPEACICHUS IIPEACTaB-
NMIOT COOOM «HEYTO CpeNHEe» MEXJy PEUIbHBIMH paclpeleIeHUAMA
N(p,) u N(q,), npencrasnenHsMu Ha puc. 3a.

PaccmoTpuM Temepsp, Kak H3 9THX DACHpPEIE/ICHWH MOJyd4acTcs
KOppeniMoHHas QYHKIMA. DTO MOXKHO HArTIOHO OpOCaeauTs Ha Puc. S,
rJe BMecTe ¢ R mpejcTaBieHsl COOTBETCTBYIOMME pEanbHBIC H IepeMe-
HIaHHBIE pacnpeeneHHsi. PeanbHas sKcriepuMeHTalIbHAsA CUTyaUus Jaje-
K24 OT TOH yIPOMEHHOH KAPTHHBI, KOTOPYIO MEI PaCCMaTpUBAIU B
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npeneiaynmieM NyHKTe. Kak MBI BHIOMM, UMITyIbCHEIE paclpelesieHus
IUTaBHO yOBIBAIOT TOJNBKO B OOJacTH GONBIIMX MMITYJILCOB. I'eoMerTpus
YCTaHOBKM BMECTE C HAIIMMH OTPaHWYEHHSIMH NPENATCTBYET pETHCTpa-
IMM 9aCTHLl ¢ HeOOJbIIMMH NONEPEeYHBIMM MMITyIhcaMH. Bcnexcrue

3TOr0, KaK MBI BHIMM, JUI1 Iap pp ¢opma pacnpesenesnii N(p,) u
N(q,) B»>T0}t 06nacTH 3HATMTENBHO OTIIHHAETCA. TeM He MEHee, pHC. 5 |
© pHC. 3 TIPEXPacHO MILTIOCTPHPYIOT MEXaHHM3M BO3HUKHOBEHHA 3aBHCHMO-
ctd R or mepeMeHHEIX p u q. JlelicTBHTENLHO, pacnpenenerue N(p,)
BCera HeMHoro yxe, 9eM V(g,). Pacnpenenenma N,.(p,) u N,.(q,)
OJIMHAKOBEHI, ¥ JIeXaT Mexay HuMH. [lo3ToMy (OHOBHE pACHpeIeTeHHS
OKa3EIBAIOTCA MO P, mmpe, a no 4., Hao6opoT, yxKe peaybHBIX. ITO, B

KOHEYHOM cueTe, M TIPHBOJUT K TOMY, uTo B cpenteM R{(p,) yGrisaer, a
R(g,) pacrér. Hebonpmue nepaBHOMepHOCTH B mosenenud R(q,) npum

Manbix ¢,, OOBACHAIOTCA UMEHHO BIHAHHEM 3(deKTHBHOCTH M oTOOpa
Y4aCTHLI.

6. 3AKNKYEHMUE

Hrak, anamM3 WHKITIO3WBHBIX pacHpefc/iCHi map 4acTHIl 1o Iie-
peMeHHBIM D = Py + P, u § = P, — P,, T.e. CYMMapHOMY H OTHOCHTEb-
HOMY HMIIyIbCy TNAaphl YacTHL, MMO3BOJISET CHENATh KOJIHYECTBEHHYIO
OILICHKY: YMCIIa YacCTHl, NPUHABIIMX y4acTHe BO B3auMogedcTBUAU. Takoif
aHaNM3, NPOBEAEHHBINA 1M1 eA-B3auMojeiicTBui, HabmojgaeMeIx B AR-
GUSe, nan oguHAKOBBIE PE3YNLTATH IJIA AP pp, p7T Y 7T,
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