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8 aae'rolllltee BpOMS! OCHOB.Ithi& pacnaAhi AOitrOlKHB)'Dl&I'O K 0 

-M930H8 ( K~ .. rr • e + v 
0 ± - 0 K
2 

.. rr 1'-+ Jl J[ K 2 ... 3rr ) HaAOlKHO HAeRTB4JBJUtpoB8Hhi B AOCT8TO'IHO xopomo B3)'-
o-

'118Jn.I, Uem. B8CTOS!Dl91t pal5oThl - IXOBCB:B 'apyrux paCIXaAOB K 2 -w:eaoaa, 

0 
1, P_acnaAhl K 11 -M930Ha C Y'IIACTK9M • aeltTpMI>Bl>lX II91XTOHH1>IX TOB:OB 

XOTS! cymeCTB)'lODlK& 1'&0pi!B HO UCXJIJO'IIalOT B IXpBHIJHDa H9ltTp8l!bHbiX II9DTOHHhiX TOKOBx/, 

pacnaAUhie npoaecchi TaJCoro 'rBna .no cax nop s~:cnepxMaaTam.ao ae l5hinB ol5aapylK&Bhi, Bna.:. 

ronpBSITBhia B03MOllmOCTil onpeAeneust C'raneiO!l aanpe'l'a aeltTpam.ahiX nen'rOHHhiX TOKOB .naiOT 
0 + - 0 + 'F 0 + ' ' -

DOliCXJI p4CIXaAOB K 2 .. e e ,1:
11 
.. 1'- 0 ,~ .. 1' 1'- • .lleltCTBHT91IbH01 8'I'B: AB)'X'IIIICTB'IIHhie pae-

0 -
-IXAAhl nerB:O BA9HTlllj>HlJllp)'lOTCS! ep9HI! 05hi'IHbiX TpeX'IIACTB'!llhiX p&CliAAOB K 2 -M830IIA ,II 

o5naAalOT cymeCTneaBO 5on~>mKM ljlaaonhiM o15,ewo).( no epanaeaKJo c ApyrBMB nponeecAMB, 
+ 

COAeplKAlllliMB aeltTp!Ulb.llh!e neiXTOHHhl9 TOU (aruipHM9p t K .. 11 + e + e- ) , 

MolKHo 5h!.IIO ISh! OlKHAATI>, 'liTO 110 ananoran e paCnaAaMB K + .. I'+ v • K + .. e + 11 

B paN:B:ax yaBnepcMbllOll: {'-V - A ) - 1'&0pBH pacnaA K~.. e + e- 15yA&'I' 110AABII911 110 cpan-

..:a, + 
aeBHIO c pacnaAOW r.-

11 
.. I'- I',- • -0Aaaxo yJKe celt'lac O'l&BliAao, 'liTO IXpolleCcbl e yqac-

TlleM H91tT_p81II>HbiX neHTOIIIIhiX TOK0B1 OCIIH 119 3811p&Dl9llhi1 TO IXO JCpaltBelt Mapa CBIIbllO 110-

AABIIeHblo 'ITO CAMO no cetSe lXpOTliBOpe'llllT " 7HHB9pcaiibHOCTil', fiOS'l'OM)' npeACTABII!IIOT llll-

1'&pec noacu K811: pacnaAOB K .. I'+ ,. - • TaX Jl pacnaAOB K~ .. e + e- . fSe30THOCilT81Ib-
' -, ' 0 + -

110 x npeAcxaaaHHstM ('V - A)- 1'&opu. lfro :m:e xacae'I'CS! pac118Aa K 11 .. I' - e + To ero 

C)'Dl9CTBOB4!1ll9 38BBCIIT eme Jl 0'1' 'I'Oro1 I!BIISIIOTC!I IIIl cTpOI'liMB 38XOI!hi COXp81leHBSI S.,OXT

'pOBHOI'O B MIOOHHoro 3apSIJlOB (n OTAS.IIbBOCTil). 

fipa accne.nonaallJI paCJXaAOB 

oaeltlta nepxaero np&Aena Ann nepon'raoCTelt 
0 t - xxl 

Vi1 (K
11 

.. I' I' ) . 

x/ _ Ill 
Yalln&pcam.llAli {'V -A) -NopHli y'lHThinaeT OTC)'TCTBBe aeltTpaiii>BbiX nenToa-

awx TOKOB 'llllCTO ljleBOM91lOIIOI'll'l1tCJ:Il, 

xx/ 3AOCb H B ASIII>HOl\meM BepOIITIIOC'rll Oll9llllB41IllCb 

II8A8M1 llM910DlllM 38pSIJK9B:Hhie llpoA)'J:Thi ( ,K: .. 38pHlK') 1 

HOBo 

8 

0 
no oTnomelllliO Jto nceM K 1 -pac-

t - o5mee o5oaaaqealle nenTo-



. 0 + i 
W 1 2, 

3 
( K

2 
-+ f .. f ) _3 /3/ 

• 0 < 2.10 
W ( K 

2 
.. aapsr>K. .. 

/4,5/ ' 0 + -
BnocneACTBBB c noMoWblO ncKponhiX KaMep oueHKa nepxaero npeAena ·w(K

2 
.. I' I' ) 

fJbma ynyqweaa. 

.H 

0 + 
W (K 2 -+ I' . I' 

W (K ~ .. aapsr>K.) 

-4 
~ ( 1 7 2). '10 

0 + -· 0 + .;. 
B aacTosrmei!· pa6oTe nponeASHbi T!llaTenbHble noncKH pacnaAOB K

2 
.. e e , K

2 
... ,. - e+ 

0 +. - t5 /2,3/ K .. I' I' aa 6onbmeM, 'ISM B pa OTaX , cTaTHCTH'ISCKOM MaTepnane, Ha 4500 
2 0 

·v 0 -co6b!THI1, aaperucTpHpoBBHHhiX n ny'IKe K 2 -Meaoaon c noMOII(biO t5onhwol! KaMepbi • 

BHnhcoaa, oblno oTot5paao I116 xopowo naMepsreMbiX 
0 xl . 

K 
2 

-paCnBAOB , Jln.sr TOro, 'ITOO!>I 
' 0 

HCK.IIIO'IHTb B03MO>KHbl9 IIMIITBilHH OT pacnBAOB pereaepnpoBaHHbiX K 
1 

-Me30Hon, He y'IHTbl-
/ 0 

Iianne& coobiTHS!, aaxoAsrmuec.sr Ha paccTosranu L , MeHbmeM Tpex Anna pacnaAa K1 

Meaoaa ( L ~ 8 eM) oT nepeAaei! .cTeaKn n nnacTna ·xaMepbl, Bi.mo ncxniO'Ieao 97 coob!Tnll, 

pacnonOJKSHHbiX B 3TOi! oonaCTH, ¢oR OT IIMHTBilHi! paCUBilBMH K ~ - MeaoHoB, pereaep11po-

· M.tmbiX B raae :ttaMepbi, npeaet5pe_lKHMo Man. 

0TOopaBHb19 COObiTIIS! aaanll311ponan11Cb C IICUOnb3onagHeM KHBGMBTII'19CXHX KpHT9pllen 

ABYX'IBCTH'IBbiX pacnaAOn: 

I. Yron cyMMapaoro IIMnyn&ca aapnJKeaabiX pacnaABbiX '!BCTI!ll c aanpaBneBIIGM no;.. ·• _ 
0 

neTa K2 -Meaoaon 0 t .. 0 • 

~ ~acca pacnanmeltcn 'IBCTBnbl B npeAnonoJKeHI!n Kaxo11-nHt5o MOAb! ABYX'IBCTII'IHO-

ro pacnaAil. M , M Jtl. • 498 ~an, 
2 

~ peaynbTaTe nponeAeaaoro aaan11aa Oblnl! nony'!eBbl pacnpeAeneau.sr ncex coobiTIIi! 

no napaMeTpaM M t 11 0,, Hant5onee BlllKBbie o6nacTu 3TH X pacnpeAeneault ( M, > 400 ~an, 
- 0 o, < 18 ) MH ncex Tpex cxeM pacnaAa npnneAeBbl Ha pile, I. 

B Tex cny'laax, · KOrAa aei!Tpuao BblneTaeT n HanpanneHIIH AnH>KeHII!I K ~· -Meaoaa, 

K ,<a-- ll K .a -pacnaltbl · MorYT UMIITIIponaTb AnyX'!BCTU'IHble pacnaAbi, 3ToT ljloa oueaHnan-

cn MeTOAOM ~oaTe-Kapno c yqeToM owHooK aaMepeHIIS! H c Hcnonb3onaaHeM aaepreTn'!e -

cxoro cnex:Tpa 
0 . 

K 
2 

-MeaoaoB. PeaynbTaTbl aToro pac'leTa, aopMHponaHBbie Ba ot5mee 

'lllcno npoaaanBau~oBBHHbiX coobiTHi!, npHDeAeHbl aa puc, I B unJKHeil '!SCTH KneTOK (n cKo6-

K ax), 11BTepBanbl . B pacnpeAeneHH!IX ( M l , 0 l ) COOTBeT_CByiOT npn6nH3HT9nbHO cpeAI1HM 

ax:cnepnMe!ITanbBbiM omHt5KaM 

~M, 

~o, 

30 Man, 

30 • 

~ YcnoBu.sr OllbiTa u,llciionb3onaHHble x:pHTepuH oToopa noApot5ao omrcaabl. n aamHx 
Up9.[1b!AYIIIIIX paoOTaxf6, 7/, CnenyeT OTM9THTb, 'ITO KpUT9PIIH OTOOpa He nuOCS!T cymecTnea
BbiX CBCTeM8TK'I9CKIIX OIUBoaKo 

4 

.. 

·. 'l 

!~,~ I 

! 

PacnpeAene.tme (M,, ·0, ) Anl! .o5nacTB, IJnBa~~:o!J: 11: 2-'laCTB'i.BbiM pacnaAaM, BnniOCTpB

pyeTCa TBXlKG TafJnl!llelt I, TOnbltO 3A9Cb 38 CTSBAllpTHYlO OWBfJII:y B XSlKAOM OTAGnbHOM ,cny

'lllG IJpanacb olllu5xa naMepeaua Aaaaoro cofJbiTllllo 

Kax nnAHO U:a STolt oraiJnmxN, ae 5Nno aaltAeno HH oAaoro cofJbiTHS!, cornacy10merocn 

B npenenax OABOI1 CTBBAapTaolt omu5xn co cxeMaMH pacnaAa K ~ ... e + e- u K 0 .. ,.± e+ 
0 +: .. I 

Jlnl! CX9Mbl K
2 

.. I' I' B oiJnacTb OAHOit CTliHAapTBOit OWH5XH nonaAaeT OAHO C06b1TH91 

'lTO COOTBeTCTByeT 'IHCny 0»CHA89Mb1X HMliTS!lHit, Bo BCGX OCTanbBbiX o6nacornx (cM,puc. I) 

aKcnepnueaTan&aoe pacnpeAeneHl!e TaK>Ke xopomo cornacyeTc.sr c pac'leTBbiMH pacnpeAaneall.sr-

MH1 nOCTpOGRHbiMU B npeAnono>KeRHH OTCyTCTBHS! pacnaAOB Tuna 

K~ ... ,. + ,.- • 

o + 0 '+ -K
2 

.. e e- ,.K
2

· .. ,.-e+ 

Ha aaamma np11BeAeBBbiX pacnpeAeneault MoJKBo aaKnlO'II!Tb, 'ITO cpeAa I019 K0 _ · 
. 2 

pacnaAoB HBMU Be OblnO aaperiiCTpUpOBBHO HI! OABOro ABYX'IBCTII'IBOro pacnaAa. nony'leHBbllt 

pasynbTaT AaeT iloaMOlKBOCTb oneanTb nepxanil npeAen oTB:ociiTenb.Hoa neponTBOCTII STIIX.pac .. 

naAOBo ·o + 
W1 (K

1 
.. e e 

~ 10-
3 

W( K~ -+ aapH>K. ) 

0 ± + 
-3 ·w 2 (K 2 .. ,. e ) 

~· 10 . 
W (K~ .. aap.srJK, ) 

0 + - ) -3 ·w8 (K 1 -+ I' I' 
~ 10 

W ( K0 
.. aapHlK, ) 

I 

t5 ~ ·w 'ITO COOTD9TCTByeT a CO.IIlOTHOD B9pOHTHOCTU STUX paCnaAOB I ~ 104 cex-I 

0 +: -· 
2. nouc~~:u pacnaAa K2 ... rr rr · ·r ,· 

TeopeTII'Iecxne oneB:KH OlKHAaeMolt neponTBOCTll pacna.na K:.:. rr+:rr-'·r CBll38Bbl CO 

3HS'IUTenbHbiMU TPYAHOCTBMH1 TSK KBK 3TOT paCDB.Il B03HUKaGT 38 C'leT llpHMoro UCHyCK8JIHB 

·r -KBaa'Ta (TOpMoauoe nany'IGHIIe anec& cnnhHO noAanneHo), C.Apyrolt CToponN, a~~:cnepu-
, 0 + - . 

MeBTanbBble l18HHble 0 pacnaAe K 2 -+ rt rt •)' MOrYT l18Tb BalKBylO UBijJOpM811B10 0 B03MO>K-

Bb!X BllpTySIIbBbiX nponec:cax, x:oTopble npeot5ilanaiOT B 3TOM pacna.ne, 

B H8CTOHII(I:l9 Bp9MB UMeeTCH npeABBPliTeiibBOO COOfJII(GHHG 0 BSOIIlO.O:GBHU 2-x cny'laeB ' 
. . K. o + -· /9/ p ' : 

KOTOpble MOlKBO UBTepnpeTBpoBaTb KSK pacna.!lbl 2 "': rt rT •)' , 8CC'II!T8HH8H ttO STUM 

.llBBBbiM OTBOCUTG.IIbHSS! B9pOHTBOCTb OK838n8Cb p8BHOI! " 0,015, 'ITO H8MHoro Up9BbiW89T 

TGOpeTB'ISCKBG oneBKH, 

x/npu STOlt OU9HK9 ucnOIIb30DanBCb AaHHbl9 Oo OTHOCUTenbHOII BGpOHTHO~ pacna.na 
K:.:.a.r0(0,265)/8/ u npeMe.tm »CH3HB K~ -Meaoua· r • 5,7,10-8 ce-.:/ I, 

5 



\~ 

! -/ 

B aameM· axcnepH~eaTe ·pacnaA · K ~ .. rr + ,-. y MO:lKHo 3aperncTpu~o·aaT& no o5pa3oBaa

aoll rr+-.· H rr- -Me3oHaMK BRnxe H CBH3aHHOll C Hell· aneKTpOHII:O-ll031!TpOII:HOll nape, .POlK• 
. 2 . . . 

nes:aoll B canB:UoBoi! nnacTI!He ( : • 5 r/cM ) , xoTopag noMemanac& a· cepenns:e xaMepbi . 

BnnhCOII:a, D.nH KBlKl!Oro H3 912 OT05paii:HbiX 
0 . . . . . . 

K 2 -pacnanoB 5bin npoBeAeH KHHeMaTIPiec-

xul! pac'leT B. npennonoJKeanu cxeMbi K ~ .. 
+ ' 

rr rr- ·Y ·.• B Tex cnyq:agx, xorna paCC'IHTaHHaH 
0 . 

aaeprH~ pacnaamerocn K2 -Meaos:a nasana cjln3B'Iecxue 3.Haq:es:nH, onpenenHnac& TO'IKa 

nonanas:nn ;y -xaas:Ta B nnacTuay. 05nacT& nonanas:nn ?' -KBaHTa TmaTen&s:o npocMaT-

pusanac&, .n aal!neii:HLie npu STOM anexTpoaao~no311Tpoas:bie napbi 5binll 1!3Mepeabi. 113-aa 
- . . I , 

3HS'Il!Ten&BOro cjloaa M~noaaeprD'IHbiX ~nexTpOII:OB D ll03BTpOHOB Ha B3MepeHRSI.OT5Hpannch 

napLI c nMnyn&coM P .±~ 10 Mea/c. noc.aeAyro!I{Bl! Kl!HeMaTH'Iecxni! as:ann3 noxa3all, 'ITO 
. . . . 0 + 

HD OAHO B3 3aperDCTpBpOBaHHbiX HBMH C05biTBil B9nh3H C'IBTaTh pacnal!OM' K2 -+ rr ,- y 

D.nu oneaxn aepxaero npeAena·aepoHTHOCTn SToro Tnna pacnana aeo5xonnMo y'IPCTb 

acjlcjlexTBBHOCTh ero perncTpanHB ·xoTopan B aameM cnyqae paaannac& 

t • t 1 • t 2 ·'a B 0,074, 
' rne 't 0,23 -B9pOHTHOCTh UOUBl!BB~H ·y -B:aas:ToB B nnacTnay, 

t 1 ~ 0,63 -BepOHTHOCTh KOII:B9pCHH •y -KBBHTa B nnacTRII:e, 

Hbi C 

l a • 0,51 -oTII:OCBTenhii:Oe 'IBCnO Sli9KTpOII:HO-U03HTpOII:HbiX nap, BbiW9l!WRX H3 IIllaCTB

p + > 10 MaBle. .--
BenH'IBII:bi t 1 n t 

8 
5binn nony'leHbi nYTeM Monennpoaaann c y'leToM yrnoBbiX · H 
. . 0 +'-

as:epreTR'IBCKHX pacnpeAenes:nll ·Y -KBaii:TOB oT pacnana K 2 .. rr rr y B cncTeMe·. neaTpa 
/10 I II o . · 

Mace 1 n aamero cnexTpa K 2 -Meaoaa. BepoBTHOCTh xoaaepcnH t il oneanaanac& 

.B pe3yn&TaTe ycpenaes:Hn. 

· ELmo nonyqeno: 
'W{K~ .. ,+,. ·Y 

W{K
0 .. 3apnJK. 
2 

-2 
:; 1,5· 10 

EcnB·Y'IBCTh BBponTHOCTh pacnana 
. 0 0 /8/ 
K 2 -+ .3rr n BpeMn lKB311:B 

0 + -
W{K 2 -+rrll' ·Y 

. 5 
< 2. 10 -I 

cex 

0 /8/ 
K2 -Me3oll:a , To 

nony'IBII:Hbiil pe3yn&TaT He llpOTRBOp9'1HT ouell:xe, CAenaii:HO~ aaMB paHee 11:8 OCHOBBHHH aHa-
. . . + 

nn3a 'IBTbipexny'qeBbiX pacnanoB ( rr rr- -Me30Hbi n napa D.annTna) :. 
. D + - · 5 -1/6/ . 

W{ K 2 .. ,. "· y)~ 5,IO cex • 
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3, noncxn co5Lrrnl!· c · aHoManbHO 5on&mol! · aaeprnel! pacnana 

D.o aacToSJmero ape Mean ae 5blno npoaenes:o cncTeMaTnqecxnx noncxoa · HOBbiX ael!T-· 

panhHbiX llOllrOlKHBYli!RX 'IBCTHU0 XOTH TBKHe 'IBCTHUbl Mornn 5bi B npnnnnne cymecTBOBBTh . 
. . /I 2/ . o 

L CM., aanpnMep, ). M1>1 npoaenn aaann3 II 16 V -co5biTnl! .rmn. oT5opa cnyq:aeB c ·aao-

Man&Ho 5on&moll aaeprnei! pacnana, KOTOpbie ae ynosneTBOpS!IOT npenenhll:biM xns:eMaTB:'Iec-
D 

K 2 -M930HOB: xn'M cooTaomeane·M nnH caMoro 'aaeprn'laoro' R3 R3BBCTHbiX pacnanoB 

Ko ... ,±e+l' x/ 
ll . 

D.nH KalKl!Oro C05biTIISI pBCC'IHTbiBallRCb acjJcjJeKTBBII:Bsl Macca aapBJKBHBbiX 'IBCTHU M 
. ~ ~ 

· B ·npennonoJKeann K.a -pacnana H nonepe'IHbil! nMnyn&c acex pacnanabix qacTnn: 3apn-

, · P:t P 0 3 5 JKBBHbiX l n ael!Tpan&Hol! . 1 . aTeM biUO nocTpoes:o pacnpene~es:ne M t n Pl., 

D.nH as:annaa cn5npannc& co5biTIIH0 y xoTopblx a) M t > 498 ,MaB, 5) Pl ~ 228 Mea/c. 

Peayn&TaT as:annaa nepaoll rpynnbl co5biTBll npHBBlleH B Ta5nane 2, H3 xoTopoll BHl!

.a:o; 'I~ HBMH·He 5billO 3aperncTpBpoBaHO HB Ol!HOro C05biTHH CO 3H8'19HH9M lit , Up9BOC-

.'X0l!HWHM· MK 0 • 498 Mea 6onee 'IBM aa 2 cTas:napTBbie oma5xn. Kax noxa3biBaiOT xonn-
' ll 
qei:TBBBH!>le onemm, ae5on&mne npeBbimes:ng npenen&aoro 3Ha'leii:HSI Mz:: ~ 498 Mea. (a 

I2 cnyqagx) ~BnSJroTCH peayn&TaTOM omn5ox B3MepeHBll:. nonaBnuromee qncno co5biTBll aro

poll: rpynnbi ( Pl ~ 228 Maa)c) TaKJKe neJKRT·B5nnaH rpann'lnol! o5nacTn n HBnneTcB pe-

3YllhT~ToM omn5ox naMepes:nl!. D.pyrol! ncro-iHHK co5biTHl! c Pl ~ 228 Maa/c - aTO pacna·· 

•llbi K: -Me3oHoB (npenMymecTaeaao K.a ) , pacceuamHecn B nepeAs:el! CTeHxe xaMepbl · 

B CBHHUOBOJ! "nnaCTHII:e, 0JKRll89M09 'IHCUO TBKHX Co5biTHi!, l!O BamHM. OUOII:KaM0 COCTBBnSlOT 

. · I2. Ecnn C'IRTaTh STB co5b1TRSI pacnpeAeneHBbiMH paas:oMepao no 'IOTblpeM ns:TepaanaM 

l1Pl, a ocTan&HMe co5LITBB c Pl :::_ 228 MaBle (n3-aa omn5ox) - pacnpeneneHHb!Mn no 

fayccy, TO nony'IHM pacnpenenenne, KOTOpOe cnenyeT OlKBl!BTp B npennonOJK9HHH0 'ITO BHO• 

MallhHbiX C05biTBJl: HOT. 

PacqeTnoe n_aKcnepBMOHTan&noe pacnpeneneaHe (eM, Ta5nnny 3) xopomo coananaiOT 

MOlKl!y co5ol! 0 'lTC) yKB3biB89T .Ba OTCYTCTBHO KBKBX-nl!50 pacnanoB C aHoMan&HO 5on&WHM 

pl 

B 3a~nro'leane aaTopbi . .Bb!paJKaiOT 5naronapaocT& 3.ID. MaHnlKaBHA3e, A.H. MecTaapn

WBBnn, H.M. neTpoBy, B.A. Pycaxoay 3a noMomh B pa5oTe a rpynne na5opaHTox 3a oopa· 

'5oTKy. V
0 

-co5biTBl!, 

, . x/ .. 
· B. sTy rpynny 

pacnanbl (aanpnMep, 
HbiJl: BMnyn&C If ) , 

' . . 0 
co5biTRl! MorYT nonacTh a npyrne, ae o5aapyJKeHabie no cax nop K

2
·-

K~ .. e+e -·y ·, KOTOpbill: MOJKeT nMeT& all:oMan&ao 5on&moll nonepeq-

7 
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