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I. 

B HacToameu oTqeTe onacuaaDTCH pesynDTaTH K~eHTK$KKanHK 

yo_ qacTKU a nponaHoaoa nysupDKOBO~ Ka.Mepe IIK-4 [I] . 

KaMepa o6nyqanacD rr- - uesoHaMH c K:MnynDcou (4,00 ! 0,06) 

raa/c Ha CKHXp0~30TpOHe Ha6opaTOpHK BHCOKHX 3HeprHM OHHH. 

I. 0T6op co6HTKI R asuepeHRH. 

IToHCK' yo- qacTHU, pollt,l];eHHHX B rr-p - B3aH:atO,D;eiCTBJ4HX, 

npOK3BO,D;HHCH npH BH3YaHDHOM npOCMOTpe nneHOK OT nysHpDKOBOI 

KaMepH Ha penpoeKTOpaX Ha6opaTOpHH BHCOKHX 3Hepraa. 0T6Hpa1IHCD 

3Be3,1tH C qeTHW qJ4CJIOM BTOpHqHHX nyqel ( n = 0, 2, 4, • • • ), 

conpOBO~aDJ.ItKeCH \/
0 

- C06H!RHMK. 3Be3~H ,D;OJIEHH 6HJIK 06Jia,D;aTD 

pH,1tOM npK3HaKOB, CBOICTBeHHHX IT-p - B3aKMO,D;eiCTBHHM:X) 

a) i\sBes,D;e He .n;onJmo 6hTD 6onee o.n;Horo qepHoro cne~a. 

IlpH 3TOM He yqHTHBaJIKCD qepHh:e cne~H, H.MeiOJ.ItRe KpKBH3Hy OTpKUa

TeJIDHOrO CilJie.n;a, WIH JB:e HMeDJ.Itl!.e Ha KOHne 3Be3,1ty HJIH penHTHBHCT

CKYD qacTHUY, a TaKJB:e qepHHe cne.n;H C ,D;JIMHOI MeHDme 3 MM Ha 

nJIIHKe. qepHHe CJie.D;H C .n;JIHHO~: MeHDme 3 MM, TaR Ha3HBaeYHe 

"6JI061i", aHaHH3HpOBaHKCD HaW: paHee B pa60Te [ 2 J • 

6) 3Bes.n:a He .n;oJIJma Hl4e1'D qepHoro cne.n;a octaHaBJIHBa.DJ.Itelca 

qacTHUht, o6pasyDntero yroJI 6oJ;f,me 90° no OTHomeHHJO K nepBaqHoMy 

cne.n;y CnocJie,D;Hee ycnoBHe He CITHOCHJIOCD K qepHhiM cne,D;8l4 onpe~e

JieHHoro THna yxasaHHLIM B npe.z;H,D;ynteM nYHitTe ). 

-------------- -------
x)s fiOCJie,llCTBHit1 fiOCJie 11,1(8Hritijl:HKa~ v•- C06!iTJlft 0 npHI!a,liJI8li:-

HOCTf, 3Be3~H IT- p - B3amlO)~eiCTBHJ) MOrJia 6HTD QTOqHeHa. 



2. 

HyJII). 

B pa6ote[3] 6s~o noxaaauo, q:ro notepa \/
0 

- co6stHI c 

KOpOTKHM npo6eroM O,ItHOl H.3 qac~~HU pacna.,D;a npHBO,ItHT K CHCTe.MaTH

qecKOI OmH.6Ke B yr~OBHX pacnpe;te~eHHSX BTOpH.qHSX qactHUe 

B CBH3l1 C 3TKM,npK npOCMOTpe, vo - C06HTKHM TaKOrO po,D;a y)!.e~a

~OC:D CDeUHa~:DHOe BHHMaHKe. 

Bcero 6s~o npocuo:rpeso 126 :rscaq Ka.,D;poB. Oto6paaase co6stHa 

npocMatpH.Ba~H.c:o BtopHqso Ha ctnpeo~ynax. Ha6Jm,D;eHHe npoc:MatpHBae

MOI KapTKHH Ha CTepeo~ynaX D03BO~HBO HCK~DqH.T:D K3 paCCMOTpeHHH 

HeKOTOPYD qact:D \(
0 

- qaCTHU, He CBHSaHHHX CO 3Be3,D;aMH. 

IlpH BOCCTaHOB~eHHH. npOCTpELHCTBeHHOlt KapTH.HH :rl3yqaeuoro 

C06HTHH B K&Iepe HCD0~30BaBaCJ, nporpaMMa 1-.33 [4] • Bee C06STHH, 

HMeXHl{He MeCTO B BH6pa.HHOM aqxpel:THBHOM 06'De:Me Ka.Mepli, o6pa6atSBa

~HC:D C DOMO~:DI> nporpaM.MH 2-2.3 [.S] , KOTOpaH D03BOJIHM DO~llHT:D 
KHHeMaTHllecx:ae napaMeTpLI pacnaz:a Vo - qacTHUH. 

V
o 

KsyqaeMHe - co6:&THH 6H~H BH3BaHH pacn~oM Heltpa~:DHHX 

Ao_ H. Ko -llaCTHU~)a raae He:&c,:ropHMH JJ;pyrmm npHllHHal4H, aanpHMep, 

Heltpa~HHMK 3Be3JJ;aMH. 

V
o 

IlpH HJJ;eHTH~H.KaUHH -co6STHI HCDO~:D30BaJIHC:D ,D;aHH!le H3Ke-

peHHA HOHH3aUHH L6l 3HeprHa ~ - 3~eKTpOHOB Ha C~eJJ;aX BTOpHllHSX 

qactHU, a Ta:&xe cooTHomeHHe npc6er-aaeprHH [7]xx~ _________ ...._._ ____ ~ 

X) Ilopor pOJE,D;eHKH 1\0 
- rH.nepo Ha BWe, qeu SHeprHH B C • U• M. Il-p, 

paBHaH 2.9 raB. 

XX~ 60~l»illHHCTBe Vo - c~qaeB C HMDY~l»COM DOJIOlrHTe~HO 3apa:ateH
HOI llaCTHUS MeH:DillHM I raB/C MOXHO 6LIBO Ha,D;eZHO pas.zte~HT:D 

II+ - Me30HLI H npOTOHH. 



3. 

~BaXHelmee 3Ha't!eHKe npa ~eHTK~HKaUHK KMeno npHMeHeHHe 

MeTO,Ita j: q_;J . 

3aKOHH coxpaHeHHJ! HaKJia,Itli:38J)T aa H3Meps:ewe napaMeTpH 

CJie,ItOB qaCTHU 3 ,D;OITOJIHHTeJI»HHe ypaBHeHHH CBH3He Ha OCHOBe 3THX 

ypaBHeHH.I MOltHO 6HXO HaiTH ITO UeTO.ItY i!. OITTIDmJI»HHe 3HatieHKH 

napaMerpo:s Vo - co61:lTHs:, aaJ.uryqmo o6pasoM Y.ItOBJieTBops:nutxe 

.D;aHHoH rxnore3e ( 1\ ~ m.nx K 0 

).. 

V o ,.[ 2,• 2. I,IteHTH~HKan:w.s: - oo6HTHI ueTO.ItOM ..r 

B rrpe,14nonoxeHHH o .14BYX KOHKYPHPYilutHX rHnoresax ( /\
0 

H K 
0

) 

no nporpawe [S] BH't!HCJIHJIKC» ,14ua SHatieHHH .f'"' J4JIH KaJIC)J;oro 

Vo- C06HTWI. ICKJmtieHHe COC~~aBJIHJIJ4 Te C06HTHH, ,ltJIH KOTOpLIX 

HMeJIO M eCTO O,JtHO H3 CJieJtYI>lltHX 06CTOHTeJI»CTB: 

a) CXe,Jta.M, KOTOphle 06pa3yUT Vo - C061:lTHH, COOTBeTCTBYDT 

O,ItHHaKOBHe 3HaKH 3apH,ItOB; 

6) o6a CJie,n;a Vo - C06UTWI pacnOJIOJCeHH ITO O,D;Hy CTOpOHY 

OT HarrpaBXeHHH DOJieTa HeitTpaJI»HOit 'tlaCTHUhl; 

B) BbliTOJIHHeTCH COOTHOmeHHEI 

r.n;e tl 
T 

- yrOJI KOMnnaHapHOCTH, 

- onpe.n;exeaaoe nonoEH-

TeJit»Hoe 't!HCJIO. 

Bl:ltiHCJieHHe BeJIHllHHhl j 2 
npoBo,n;HJioc» cJie.14YJ>lltHM o6pasor. 

Ha OCHOBe 3aKOHOB COXpaHeHHH 3HepriDl H m.myJII»Ca COCTaBJHJICH 

~YHKUHOHaJI 



4. 

r,IJ;e .%~ = p,.. , P- , Co~ e+, c~8-, Co~ 8 vo ' P+ H P- - mmyJI:&CLt noJIODTeJI:hHO H otp:an;aTeJI:&Ho sapa:m:ennott 

tJ:aC'.rKD;Ii V0 
- COC5NTHSI, Co~Bt- 1 ~a- - KOCHHYCN yrJIOB BNJieTa 

3THX tJ:aCTHD; no OTHOmeHHD K HanpaBJieHHD TIOJieTa \/
0 

- tlaCTHUH, 

Co~ 8vo- KOCHHyc yr na uex,IJ;y HHMH; 
. 2 

yrJIH ~mpaxa.J)TCSI t~epes nepe:MeHHHe P+ J P- , a BeJIHtiHHa 6L -
,IJ;HCnepCHSI i 2 

, OD;eHeHHaSI Ha OCHOBe 3KCnepHMeHTaJI:&HblX OmHC50K. 

BeJIHl.IHHa ~ 2 MHHHMH3HpOBa.Jiac:b [SJ no .ItBYM ne~ MeHHhiM P+ H P- • 
llpH 3TOK B KatJ:eCTBe HatJ:aJI:bHOrc 

P.. H p_: 
o _ R(ART2+ :£. (A£+r~ . 
t+ - (L1 P+)Z + (A f+J2 ) 

3,IJ;ec:b 

P-

£ = f_ (H+, M-) Mvo, e.,. )B-:~ Bv•)_, 

f+ = f ... (M ... , M-, Mvo, 8+,8-) 8v•), 

Llft = [(¥a;t(AB.Y+(ii~Y(4B-l+(~1v-t~BvlJ: 

lfepes A p ... ' ll P-) de.) t18- )' A e vo 0603HatJ:eHbl omHC5KH H3Me-

peHldt HMnyJI])COB H yrJioB, a qepes M+ J M-..~ Mv 0_- Maccu BTOpHti-
o -

HblX tlaCTHD; R V - 'laCTRWi• BeJIRtiHIUI p+ H p_ - Onpe,IJ;eJI.H
~ 

JIRC:& OT,IJ;eJI])HO )(JIB rRnOTe3H 1\ -~ p+ Jt- , K rHIIOTe31i I(~ Ji'++1f; ; 
r ~-· 



5. 

+ 
rHno:resH - a:ro omH6Ka HMIIyJIDca npo:roua, .D:JUI Bt!opolt - n -llesoua. 

TaKo o6pasoM, .ltJISI Kax)toro HsyqaeMoro V 0 
- co6HTWI 6HJIK 

L o 
no1ij'q_eHH ,D;Ba 3HatleHHSI -{_ , COOTBeTCTBYIUJtHe .D:BYM rHIJO Te3au(/\ UltU 
f<•). PeGA&tHO MO~T og~eCT&HTb·:~ TOAbKO OAHll r~nDTe34. 
("HCTH.HHaSI " rMDOTe3a). llo OTHODieHHJ) K Helt BTOpaSI rHJIOTe3a (RJIH 

BTOpoe C06HTKe) 6y,D;eT Ha3HBaT:bCJI "tPOHOBOI" • ECJIJ4 BSJIHtiRHa j 2 

,D;JISI KaKOI-HK60 ranoTe3H OKa3HB~iaC:b MSH:bWe ,D;OCTOBepHOI rpaHHUH 
2 2 . j - KpHTepWl jl(p = 9,2 (~~M.HKJK:e), TO cquaJIOC:b, tiTO ,D;aHHaSI 

rKnOTe3a OCY1148CTBJISISTCJI. B COOT:seTCTBHH C 3THM H,D;eHTKtPHUKpOBaJIOC:b 

vo - C06HTKe. 
0 J( 0 .2. .2. 

ECJIR rHnOTe3H 1\ H 06e HMeJIK j > j l<p , CtiRTaJIOC:b, 

tiTO v 0 
- C06HTRe He OTHOCHTC fi K B3aHltO,D;eitCTBHD, KOTOpOMY OHO 

6HJIO nOCTaBJISHO B COOTBSTCTB:Ke pauee, ,D;O H,D;eHTRtPRKaUKH• 
~ .2. 

ECJIH j < } ,D;JISI o6eHX r~moTe3, TO C06HTil.e CtiHTaJIOC:b , 
"aepas,D;eJieHHH~ H no,D;Bepranocb ,D;aJibHelmeuy auaJIHsy. TaKHe co6HTHS 

Vo 
COCTaBJISIJIH !5-!7~ OT tiHCJia BCeX - C06HTHI. 

BKJia.n; "tPOHOBHX" co6HTHi1 (KaK uanpH.Mep, K0
-MesouoB npK noacKe 

0 0 A - t~ac:rau, 1\ - qacTKU as coce,li;HHX 3BS3,11; H :r.,11;.) B HHTepBaJI 
2. } .( 9J2. CHJI:bHO YBSJIHtiKBaeTCH npH 60JibWHX 3HatleHHSIX OWH60K. 

B CBSI3K C 3THM npe,li;CTaBJIH€T HHTepec npoaHaK.K3HpOBaT:b 3aBHCH

X.t, 
MOCTb pac~e,ll;eJieHKSI J- OT E03MOJK:HHX B ,ll;aHHOM 3KCnepRMSHTe 

omK60K napaMeTpoB. 

Yt~HTHBaSI To, q:ro B uameM ~KcnepKMeHTe yrJIH HaMepamTca c 

,li;OCTaTOtlHOI CTeneH:bD TOtiHOCTK, MOEHO O~aT:b, tiTO COOTBSTCTBYDU4K8 

OWH6KK He CYJllSCTBeHHO KCKaJK:aJJT pacnpe,ll;eJieHKe ...J;._ • ll03TOMY ,D;JISI 

KatleCT BSHHOro aHaJIK3a MOJK:HO OrJlaHKtlKT:bCH H3YtlSHHeM 3aBKCHMOCTH 

pacnpe,ll;eJieHKH }2, OT OWH60K l't3MSpeHKI m.myJibCOB. t- .. 'if 



6. 

~ 
f---o.4 C 3TOI n;eJI:&D paCC:Ma.TpHBaJIHCJ, 3HaqeHHSI J- , BLlqHcJieHHhle 

,D;JISI BCeX V0 
- C06:tiTd. llpH 3TOI4, .l(JISI Kax,JtOrO C06b1THH, H.3 ,D;BYX 

3HaqeHd .J-2 
OT6KpaJIOC:b O,D;HO, HalU4eH»mee. 

B Ta6JIH.Ue I npHBe,D;eHLI cpe,D;Hlle 3HaqeHHSI y 2 , Bbtqm.cJieHHHe 

,D;JISI TpeX rpynn V 0 
- C06LtTd, OTJIHqa.J>ntHXCSI BeJIJtqHHOJi ( ;£ )ma,.x • 

3,u;ec:& ( A2.)._ 0603HaqaeT OTHOCRTe1IDHYD OWR6Ky H3MepeHHSI IDmYJI:b-
p ... ax o 

ca, HaH60Jil)WYJ) ,D;JIR ,D;BYX qaC%Htl V - CO 6b1TKR. H3 Ta6JIKUH 

Bll,liH 0, 'IT 0 C YB eJIIl'leHHell: om K6 0 K ~~ ilep eHKII lUiliY JlL C 0 B Be JIId'lllHa } :J. 

yYeH»maeT ca. Taxoe H3KeHeHRe .J;J Jierxo o6T,aauaeTca, ecJIK npe,u;noJIC[ 

XHT», qTO npR pacqeTe ,D;H.CnepCHK fr£2 ee BeJIHqKHa CHCTeMaTHqecKM 

3aBhtDlaeTCR, npaqeM ,D;JIR 60JI»WKX 3lCCnepueHTaJI»Hh1X OWK60K - B 60JI))

meit cTeneHHx). 

Ta6JIKn;a I 

-~- ·-----........ -...------------------
( -1!-)max 0 - 0,2 0,2 - 0,4 0,4 
--w ___ __. 

------w~-------- . __ _.___._.__....__ 

7 1,95 !. 0,04 1,64!. 0,04 1,48 !. 0,07 
_.-........_......_........_.,._. ____________ ._._ _____ ..... _____ . _____________ ,_ ___ . _____ _ 



7. 

3. CpaBBeHHe sxcnepKYeHranb&HX pacnpe~eneHHI ~~ 
C TeopeTHqecKH». Bs6op AOCTOBepHOI rpaHHnH 

_;<2.., - KpHTe pKSie 

2.. 
llpOBepKOI SaKOHHOCTH. npH.MeHeHKSI f - KpKTepm MOJICeT CJIYDTb 

cornacae axcnepKMeHTaJibHOro ~~· - pacnpe~eneHHSI c xeoper~ecxHM. 

B CBSISH. c 3THl4 6HJIO nocxpoeeo x.:L - pacnpeAeJieHHe JtJISI IIO 
0 ·./ 

cnyqaeB I\ 0- H K -t~acxau, xoT ophte 6HJIK H)(eHTK<fJHUKPOBaHhi uesaBK-

CHMO OT BeJIHqHHbl y'-' no THny nonOJ:HTeJI,HO sapHJEeHHOI tlaCTHIUie 

llOCJie,JtHHI onpe,JteJISIJICSI C nOMO~bD ~aHHhiX 06 HOHHSanHH, npo6ere H 

HWIYJibCe, no BRSYa.JibHOI xaprHHe pacna.Ita MH no saepru 8-
anexxpoHoB. lloJIYqeHHOe pacnpe,JteJieHHe noxasaao Ha pHcyHxe I. 

3,JteCb xe B BH.ne xpHBOI npHBe,JteHo TeopeTH'Iecxoe .fl. - pacnpeAene-

HHe (g) AJUI 'IHCJia CTeneHel CB0,6.0.II;H tl.. :: 2. KpHBM HOpMHpOBaHa 

Ha nOJIHOe qmcJIO C06htTHA. 

Ha pHc. I MOEHO BHAeTb, qxo sxcnepKMeHTaJibHOe pacnpe,JteJieaae 

.}l. cornacyercH c reopeTHqecx:KM, pacc'tlHTaHHhlM AJia n, ::2 • 
.2. 

CpeAHee sua'tleHHe · J sxcnep. ., 

2. ~ ~·;.;--
.J~tc.cnep. "" 2.. N,· - =- Z ~ D 3 

H ero ,JtKcnepcH.H 

..t, 
xopomo cornacynTca c napaMeTpauH TeoperKqecxoro ~ - pacnpeAe-

neHKB C 'tlKCJIOM CTeneHel CB060AH ~ ::2. 
;....... 
( 

~'' 
' 



B. 

lf3BeCTHO, qxo lla~TK'IeCKOE' OD.D;aHHe y. .2, - pacnpe,J.teJieHK.Il, -x. e. cpe,IUlee 3Ha'leHKe ..J2, , ;;oJIXHO 6HT:b paBHO 'IHC11Y cTeneue:tt 

cBo6o,u;s, a ero ncnepciDI - Y.ltBOer:HOMY 'IHCJIY cteneue:tt cBo6o,D;H. 

B ua.meM c.nyqae cJie,J.tyex oxH.D;at:D, ttTo 'lilCJio cTeneuel cBo6oJtH n, .3. 

~ TaKHM o6pa30M, Ha6JIJ>,J.taeTC.Il HeCOOT:BeTCTBHe l!eX,J.ty O:EH,Jtael4lil! 

pacnpe,lteJiemeu ..JJ.., H 3KcnepmleHTaJI:bHHM. O:acH)tanoc:D pacnpe,J.teJie-

HHe ,D;JI.Il tv = 3. Ha6JIJ>,D;aeTCR - )~JISi IV =2• 3TO HeCOOTBeTCTBHe 

ecteCTBeHHO 06T,sn:HKT:D C,J.teJiaHHNM;- pauee (§ 2) npe,!tfiOJIOJ:eHKeM 0 

CKCTeMaTH'IeCKOM 3aBHmeHHK ,ltHCnepmdt fS[-' • TaKOe 3aBJaeHHe 6(;2. 

X.~ O'leBH,D;HO ,D;OJlQO npKBO,D;HT:b K CHKJKE!HHD BeJil!'lli.HH J- • ,llpyryl>· 

npH'IHHY HeCOOTBeTCTBH.Il .U:OltHO HCKl:.T:b B TOM, 'ITO pacnpe,lteJieHKe 

OmH60K K3MepeHMI B ,J.taHHOM 3Kcnep)~eHTe He .llBJlReTC.Il 'IHCTO rayc

COBCKKM. Bnaro,D;ap.ll 3TOMJ, B HeK01'0phiX CJiy'laSIX, K3-3a 60J1:bmKX 

omH60K K3.U:epeHHI napaMeTpOB, 3TH napaMetphl 3~~KTKBHO He yqacTBYI>T 

B npo1.4ecce H,ZteHTHcpuan;u, .D;pyrm.ur cnoBa:t.m, ocnac5J1.11J>Tca CBS3B. , 

HaKJI8JJ;HBaewe Ha H3MepneJ.We BeJIHt:rum Tpe60BaHKeM 3aKOHOB COXpaHeHMo 

,lleJIO 06CTOHT TaKHM o6pa30ltt, 6y.J(TO cpaKTli1'1eCKOe qHCJIO ypaBHeHHI 

CBJISH, a CJie,D;OBaTeJl:bHO H 'IHCJIO C1'eneHel CB060.J(hl ra,... , yYeH:DmaeT ca. 

Ra.K 61i 1'0 HH 6hiJIO, 3KCnepHME~HTa.JI:bHOe pacnpe.J(eJieHHe ""l., 
cooTBeTCTByeT /

4 - pacnpe.D:eJWHIU) ,D;JIJI q:ac11a cxeneuett cBoc5o,Ithl 

~ = 2. IIocxo nxy 3KcnepHMeHTaJr:Duoe pacnpe.D:eneHHe 6uno nonyqeuo 

,D;JISi V 0 
- C06hiTidt, H,D;eHTHcpHn;HpCIBaHHllX He3aBHCHMO OT BeJlK'IWi~), 

fi03BOJlHTeJI:bHO C'IHTaT:b, 'ITO npM H)(eHTHcpHKaiUm V 0 
- C06HTKI 

.2. 
npH.MeHeHH:1~acnpe,D;eJieHHSI C 'IHCJIO)l nv = 2 6y.J(eT BnOJIHe 3aKOHHO. 

------------ __.._ ----
X) He J4CKJII)'IeHO, 'ITO npH 3TOM IDWJia MeCTO Bll60pKa C06llTd. 

B .J(a.Jll>HelmeM npeHe6peraetCSI BCt3MOJICHW BJIHHHMeM 3TOI Bll60pEM. 



9. 

Ha 3TO:M OCHOBaHKK B KaqecTBe .D;OC~: OBepHOti rpaHK~ f!., - KpKTepWI 
2-

6h1Jla Bh16paHa BeJIHlU!Ha ..J"P = 9,2 .. 

Ha pac.2 noKasaHo y.J, - pa:mpe.D;eJieHHe .D;JUt 439 cJiyqaeB, 

H.IteHTRlPHI.\HpoBaHHhlX KaK K0
- co6::iTKa, c npRBJieqeHKeM .npyrHx Bume 

ynoMaHyTHX cnoco6oB. BMecTe c 3KJnepKMeHTaJILHOI rKcTorpa:MMott 
2., 

HaHeceHo xeopexaqecKoe . y.. - Plcnpe,lJ;eJieHKe .D;JIH qJ~~.cJia cTepeaei cso ... 
SOJ.bl n• 2 HOPM MPo&tU(HOe tta.. cl4•Att()"e lfHCAO COJbiTHM C .f'' 9_,2. 

Cte·~ .... MeJ'= 2,17 H cpe.D;HeKBa,n;plTHqHoe OTKJIOHeHHe ($" :2,0 

3KCnepHMeHTaJihHOrO pacnpe,n;eJieHKH XOpOmO COrJiaCyDTCH C COOTBeTCTBYD

mHMK TeopeTKqecKHMK 3HaqeHKHMK x). 

Ha pRe. 3 noxasaHH aHanorKqHHe pacnpe.neJieHKH .D;JIH /\
0 

- rKne

poHoB. 3TH pacnpe,n;eJieaaa Toxe B3aH:MHO corJiacymTca, xoTa He TaK 
0 -

xopomo, KaK B cJiyt~ae K0- uesoHOE (n;Jist 1\ - rmepoHOB yJw .1,86; 

5 = 1,65) XX) • He60JihmOe pa3JmqJ4e MOJieT 6HT:b OOHHTO B pa.MKaX 

yxe c,n;eJiaHHoro BHme (§ 2) npe,n;noJioxeaHa o saBHmeHHH ,n;acnepcHH ~'- • 
.2. 

.JlJIH 3TOrO CJie.D;yeT yqecTL, qTO 3q¢eKT 3aBimieHKH .D;KcnepcHH (Si ; .D;JISI 
() 0 

K - K 1\ - co6HTKtt Mo:ateT 6HT!l pasaw 6mro,IJ;apa pa3JIKqHD B M.ac-
o 0 

cax noJIOXKTeJILHO 3apaJiteHBHX qacutu K .. K J\ - co6HT:d. 

ITO-BH.n;HMOyY, .D;JIH J\
0 

- C06HTKI 3TOT 3~eKT BYp~eH CHX&Hee. 

x)Xo;~~~~~~~~~;;~KcnepMMeHTaJILHhlM pacnpe.n;eJieHHeM H TeOpe

THtleCKRM, paccqHTaHHHM ,JtJia n... .2, yKasHBaeT Ha To, qTo BwaeynoMJI

HyTaa B03M03Hast Bh160pKa \/
0 

- C06HTKI He OKa3HBaeT cymeCTBeHHOro 
.2. Ko BJIHSIHHSI Ha BK,l( 3KcnepHMeHTaJibHOI'O pacnpe,D;eJieHWI }' .D;JlH -c06HTJdt. ' 

xx)HexoxopHe pa3JIHqKa ueJIQJ;y 3KcnepKMeHTaJILHHM y.:L -pacnpe.D;eJieHKe:u: 
0 

,ll;JIH j\ - CO 6HTU H TeopeTittleCKHM .D;Jlst n, .2 yKa3HB~T Ha TO, 
0 

qTO OTMet~eHHaa BHme Bh160pKa \1 - C06HTHA ,n;ettCTBHTeJILHO HMeeT 

:MecTo. D BJIKSIHKe Ha BQ pacnpe,IJ;eJieHHH .JJ.._ CTaHOBHTca sa:u:eTHHM 
0 

B CJiyqae 1\ - rHnepOHOB. 
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4. Pacnpe.JteJieHKe ..11. cpoHoBax ru.note3 

Tipe,JtctaBnaeT H.Htepec npoaHaJIH3KpoBaTL ~2 - pacnpe,JteJieHHe 

cpOHOBliX C06HTKI, OC06eHHO B 06JiaCTH HHEe Ba6paHHOI ,JtOCTOBepHOI 
2 

rpaHHUH .f l(p • 
Ha pac.I mTpHXOBa.HHWLJ4 JIHHH.a:MH o6o3HaqeHo ~~-- pacnpe,D;ene

HKe KOHKyp:apym~el cpoaoBoH ranoTesa_,JtJia \lq, O,D;H03HaqHo H,JteHTH

!PHUHPOBaHHax 6e3 npHBJieqeHH.H :M6TC,ll;a ~z • 3TO pacnpe,D;eJieHHe 

npH6JIH3HT6JI})H0 ,ItaeT pacnpe.n;eJieHH.E· $ ~ BCeX cpOHOBHX C06b1TKl. 

lii3 pHCYHKa BH).tHO, qTo 6oJIDmHHCTBC' CJiyqaeB HM6DT 60JILmHe 3HaqeHHH 

~2. H JIJ4IIIL ~ 20- 1!3 HKX H.MeD~~ ~ z BHYTPK Bb16paHHOrO HHTep-
2 .y2 

BaJia J.. <: .r ftfJ-
Cywapaoe pacnpe,D;eJieH:ae ~ l Hepa3,D;eJieHHb1X cnyqaeB .JtJIH 

r:anoTe3a 1\• H ~o npe,D;cTaBJieHo Ha p:ac.4.a B B~e r:actorpaMMH. 

3,JJ;6C}) Xe npKBe,lteHa TeopeTKqecKaH KpKBaH C ,JJ;BYMH CTeneHHMH CB06o-

.:12 x) 
.D;H, lUlp:MHpOBaHHaH Ha OOJIOBJrUIY CJiyttaeB C ~ 12 • iiCOOJI:L3ya aTH 

l 
pacnpe.D;eJieHHH, woxao HaiT~iBcnpe,D;eJieHaa !floHOBNX co6wxHl, npe,D;-

a v· noJiaraa,qxo;C- pacnpe,lteJieHHe HCTKHHNX - co6aTHI ,D;aexca xeope-

THqecxol KpHBOie 
2 

TioJiyqeHHOe j(- pacnpe,JteJieHKe !floHOBHX C06HTHI fiOKa3aHO Ha 

p:ac.4 4i'BK.Jte r:acxorpaMMN. 3,JtecL Ee ,JtaHa xeopetaqecxaa xpaBaa 

,ltJIH n • 2. BH,ItH0 7 qTo OHa He OllHCHBaeT fz - pacnpe,lteJieHHe 

cpOHOBhiX C06WTD. 

--------.-~------..-~-... - -------·-
x)TipH OOCTpOeHHR 3KCnepK:MeHTaJIDHOI rKCTOrpaYMN B xaqectBe ,ltOCTO-

BepHOI rpaHHnH pacnpe,lteJieHHH j(£ HCOOJI:b30BaAaC}) BeJI~HHa 
l 

:~.., .12. 
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II. 

3,nec:& y\(eCTHO C,D;eJiaT:& CJie,D;j'I)IItHe 3a.Mella.HHSI. rm:crorpalOla Ha 
t. 

pm:c.46 npe.ncraBJISieT pacnpe,neJieHHe <Poaa B HHTepBaJie ~ < I2. 

Kax 6y,neT H3BeCTHO (§ 6), 6orree 9~ Hepas,neJieHHHX C06HTHA 

cocTaB11SIDT A• - rHnepoaH. Hs 3T,lro cJie,nyer, BO-nepBsx, qro 

rKcT-grpaMMa Ha pHc. 46 Kso6pamer 1pon or ranoress K0, HMeHHo, 
_,2 Ao . 

pacnpe,neJieHKe ~ ,D;JISI - qacra~, paccqm:raHHoe npH npe.nnonoxe-

HKH rKDOTe3H K0• BO-BTOpllX, 'lTO ~)H OT rKnoTe3H~ B KHTepBaJie 

:f~ I2 3Ha'lHTeJI:&HO HKXe, 'leM ~:1 OT rKDOTe3ll K0 • 

3HaSI 0 TOM, 'lTO 60JiblliKHCTBO ::tepas,neneHHllX C06HTK~ COCTaBJISII>T 
0 
~ - rHnepOHll, BMeCTO TeopeTH'le~KO~ KpKBOA, paCC'lKTaHHOA ,D;JISI 

yt = 2, CTpOrO rOBOpSI, CJie,D;OBaJIO jg KCDOJI:b30BaT:& ,npyryl> KpKBYD, 

TO'lHee cooTBeTCTBYDinYJ> .f'-2
- pacn:pe.neneHHD Ao- rKneponoB. 

3ra KPKBaSI (cu. § 3) npe.n;cTaBnste'r 6oJiee ysxoe pacnpe.n;eneHKe. 
2 

Il03TOMY :f. - pacnpe.n;eJieHHe tPOHOB::lX C 061iTKI, CJie.n;yeT .D;YMB.T:b, 

SIBJISieTCSI 60Jiee DOJIOrKM, qeM 3TO K~eeT MeCTO Ha pKC.46. 

BJiaro.napSI c~ecrBeHHO pasHHM pacnpe,neJieHHSIM $oaa .D;JISI rHnores 

K• 11 1\0 
, a raue H Hexoropw :pa3JIH'lHSil4 B JBCnpe.neneHHJIX 

.D;JISI HCTKHHHX rKnores K°K /\
0

, H~~o noJiaraTD, 'lTO aaa6onee onTH

:uan:&HID.f BapHaHTOM pas,D;eJieHHSI 6y,ne'r raxoit, Itor,tta .D;JifHnores J<•K 

/\
0 

6y,nyT YCTaHOBJieHli pa3JI:KllHLie .D;<>CTOBepHlie rpaHHULie 

B He~LIX CJiy'laSIX Hepa3,D;ene::IHbiX C06LITKl npoBO,D;KJiaC:& ,D;ODOJI-

y~ l 2 21 HKTeJI:&HaSI J4)l;eHTK$KKaUKSJ c yqeroM aeJIK'lHHLI l!l,r = Y:. A- 1 K , r.n;e 
l ~ Ao t o :J A - BeJIHqM.Ha _,.. .n;nH r1-moresu .1 \. , 5 K - .n;nB rKnores:LI K . 

IIpK B:LinonHeHKK ycJIOBH.SI A J 2> 4, ~5 C'lKTanoc:n, qro oc~eCTBJISieTcR 
rHnoxesa, MMeDmaa MeH:nmee f .2 • 



I2. 

CorJiaCHO pa60Ta.M (!O-IU, OTHOWE~HKe BepOSITHOCTH ocym;eCTBJieHKSI 

rm.notes /( ° K Ao paBHO 

(.0 J<. D Aj.2 
CJI\ rv v f • 

2 
B Ha.me:M CJIYtlae, ,D;JISI fj f ~4, 5, 3TO OTHOWeHHe paBHO I3 HJIK clOJI:ome. 

TaKIDl o CipasoM, ,IJ;onoJIHHTeJI:oaaa M.IteHTH<PHKau:~ta no cyTH ,D;eJia osaat~ana, 

tlTO H3 ,D;BYX rKnOT93 OT,IJ;aBaJIOC:O npe,D;IIOtlT9HKe O,ltHOiit, KM9QHO TOI, 

KOTOpaSI HM9Jia BepOSITHOCT:O 0Cynt9CTBJWHH.fl B I3 K 601199 pas clOJI:Dme. 

3Ta rpynna COclHTH:tt no BO:Mnm.Ha)HOCTK M pSI,D;y ,D;pyrKX X~paKTepMC

TMK p0:1,lt9HH.fl V 0
- COclHTKit CynteCTBt~HHO He OTJIHtlaJlaC:O OT OCTaJI:OHHX. 

JlJISI 3TOI rpynnH COcliJTHM npOH3B,),II;HJIC.fl cneUKaJl:bHHI aHaJIM3, TaK 

KaK OHa COCTaBJISIJia ,ltOBOJl:bHO clOJI:OWyD tlaCT:O BCeX "'
0

- COclHTHI. 

MsuepsnHc:o Bee ueo6xo,IJ;W4ble napaMe:rp:r:.t :u;n:a :roro, qor o6H npiD~eHHTb 

MeTO,D;H, ynoMSIHyTue B § I. 

HcnOJI:030BaHHe 3THX M9TO,ltOB ,D;aJIO B03MOEHOCT:O cym;eCTB9HHO CHK3HT:O 
0 

tlHCJIO Hepa3,D;eJieHHIJX CJiytlaeB. 113 265:) V - COclhlTHtl Bcero 450 

OKa3aJIHC:O HeO,D;H03HatlHO H)l;eHTK<i>H.UKpOBaHHblMH. 
0 

B .n;aJI:oHelmeu pas,IJ;eJieHHe 1\0 
H K vrs tlHCJia Hepas;n:eJieHHblX coeibl-

TKI npOH3BO,D;HJIBC:O TOJI:DKO C flOMOlli;:OD CTaTHCTHtleCKKX MeTO,D;OB. llpH TaKO:M 

CflOCOCie pas,D;eJieHKSI HeJID3SI YRa3aT:o, KaKHe HMeHHO CJIYtlaH SIBJISIDTCSI 

1\0 
- rHIIepoHa:MH, KaRHe - K0

- :MesoaaMH. 

0U9HKa ,II;OJIH /\
0 

- rHnepOHOB cpe;n:H Hepas;n:eJieHHblX COclHTHI 

npOH3BO,lJ;HJ1aC:O .ltBY:M.fl HaH60Jiee tlaCTO HCnOJI:03Y9MHMH. M9TO,ltaUH. 

I. HcnoJI:o30BaHKe yrJioBoro pacnpe;n:eJieHH.fl ~O,IJ;YKTOB pacn~a 
0 \f - qacTHU B HX CHCTeMe flOKOSI. ~ 



IJ. 

3xcnepKMeHTaJILHHe yrJIOBHe pac:npe,D;eJieHWI ll-MesoHoB oT pacna,D;a 

H,lteHTH$HIUq>OBaHHbtX K0 -qacTK!( B CHC:TeMe DO KOSI K0- :Me30Ha OTHOCH

TeJILHO HanpaBJieHHSI ero HMDYJILca B n.c.x ,D;OJIXHS 6sTL xsorponHHMH, 

Tax KaK cnKH K0- :u:esoua paBeH ny;m. 

Ha pac. 5 npe,D;cTaBJieHo pacnpo.~teJiea:ae yrJia BsJieTa rr+-wesoaoB 

OTHOCRTeJILHO HanpaBJieHRSI K0- :Me30HOB B CHCTeMe DOKOSI K0• 

ilyHKTKpOM Bbt,11eJieHO pacnpe,D;eJieHHe ·re.X Xe catmX yrJIOB ,D;JJSI DOJIOXR-

v o 
TeJILHbtX CJie,D;OB Hepa3,D;eJieHHbtX - qacTH!( B HX CHCTe:Me DOKOSI. 

BK,JtHO, qro 06JiaCTL Bbl,IteJieHHSI DYHK'rKpOM SIBHO HapymaeT H30Tpom,m 

pacnpe.zteJieHHSI. TOJILKO 5-6 CJiyqaeB MOXHO OTHeCTH K R0, a OCTaJIL

HHe .ztOJIXHH 6h1TL A 0 - r:wnepoHal!R. llo3TOMY 1\0
- rHnepons cocTaB

JISIDT 60JILme 9~ BCeX Hepa3,IteJieHHHK C06b1THH. 

ll. MeTO.zt ":MaHqecTepCKHI napaMeTp", KOTOpbt~ 3aKJIDqaeTCSI B 

onenxe ,ll;OJIH 1\0 
H K 0 - Meso noB c noMO.LD t~HcJia Toqex pacnpe,Jte-

.p.&. u JieHHSI Ha DJIOCKOCTH n 

d..-= 
p:•- P-11 
p_..n- f?." ' 

.ztaeT Taxon ze pesyJILTaT, xax H MeTo.zt I. Tio3Touy B ,ll;aJILHe~eu Bee 

uepas,ll;eJieHHHe co6HTHSI 6HJIH BSSITH c Be coM I :9 ,lJ;JUI K0 
H A 0 

cooT

BeTCTBeHno. 

7. CpaBHeHHe 143MepeHHHX H n<,,D;o6paHHh1X BeJIHqHH napa.MeTpOB 
V 0- C06bt~~RI. 

MeTo,D; j 2 
pacc:ua.TpHBE.eT xaX,I~;oe co6HTHe xax neJioe npK 

YCJIOBHH BblDOJIHeHRSI 3aKOHOB COXpaHeHHSI 3HeprKH H m.myJILCa B Bepnume 

,D;aHHOrO THna B3aHMO,D;eiCTBHSI. ilpH 3TOM KSMepeHHbte napaMeTpbt OT,D;eJIL-
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±5 • 

...fa yo_ 
BOCTb npMMeHeHHSI MeTO~a ;- npH :!~eBTK~HKanKH C06UTHI. 

Ha p:ac.7 noxasaHH pacnpe~eneu:aa OTHOCHTeRhHHX om:a6ox R3Mepe

HKH HMDY~COB OTpHnaTeRbHO 3apaXeHHHX 'llaCTHn OT yo- co6HTltli 

H H3 3Be3,It. 

Pacnpe,IteReHKe OTHOCKTeXhHUX oum60K HMnYXhCOB B 3THX cnyqaax 

ue ormttzaJ>Tc.a ,ltpyr OT ,ltpyra (sawernx, 'liTO cpeJJ;HKit m.mync Pi, 
)tXSI V 0 

- C06HTHSI paBeH , ,ll,JUI 3Be3)tLI -{906::!. If~ ) ~ 
Pacnpe,n;eJieHHe OMK60K no pa3RK1.IHW HHTepBMaM OKa3UBaeTCSI 

cne.nYJ>utH.M: 1.- ~IO:C; 71% CJiy'l.lae:s HaXO,J(IIITCH B 06JiaCTK 

8~ CJiyqaeB HaXO~TCSI B 06JiaCTK ~2~; 

90% -"- " t1 ,3~; -- - -
I~ n " 

,., > ;!()~. -- -- --
Cpe,ItHee KBaJtpaTK'liHOe OTKJIOHeHHe pacnpeJJ;eJieHKSI paBHOf 

~=e .. :-y· = o,w+Ql2 
3TO 03Ha'llaeT, tiTO BeXK'l.IKHa A.;:.- Ma.JII) 3aBHCHT OT lllnY1IbCa qacTHIUi 

fl_ (B 60JihMHHCTB9 CJiyqaeB H3MeHSieTCSI B npe,D;eJiaX~5~). 
~JISI cpaBHeHHK H3MepeHHUX BeRRqKH ~~~ C fiO,li;06paHHHMK 3Ha-

~ + 
qeHHKMH Ap noc?:poeHbt aHaJior·:aqnue pacnpe.neJieHKSI ~na npoTOHOB 

+"O OT pacna,ItOB - rHnepOHOB. 0HU nOK83 aHLI Ha pHCYHKaX 8a H 86. 

3,IteCJ, MOlCHO BH,lteTh, liTO ,li;JIK riO,I(OI)paHHiiX 3Ha'lleHHI cpe,IJ;HKK BeJUttiHHa 

OTHOCHTeRhHOtl OmK6KH MeHhme,dpaCllpe,IteJieHHe yJICe, 'lle:M )I,JlH. H3:Y:epeH

HiiX 3HaqenHtt. Bee 3To· yKa.3b1BaeT ·ita TO, 'liTO no.tto6paHHble sHatleHHK 

HMriYJihCOB nepe,ltaDT HX HCTKHHiie 3aaqeHHK C OTHOCKTeJihHO BblCOKOtl 

TOtiHOCTbl> ( B cpe,D;HeM rv II~). 
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16. 

Bcero OWIO HCfi011»30BaHO 264(1 vo- qaCTHih poJK,D;eHHilX B 
0 

rr-p - B3aJOAo.D;elcTBH.RX. IIocire Itt.IteHTHlPHKa~Jm It A - qacTanaM 

ObiJIO OTHeceHO I3I5 C061lTHA, K K0 ·• Me30HaM - 1325. HeO.D;H03Haqno 

H,IJ;eHTHtPRUMpOBaHHhlX OKa3aJIOC:b 450.. 0ROJIO 9()% nOCJie,D;HHX CJie.D;yeT 

cqarar:& 1\0 
- qacTH~aMH, ocraJI:t,H.bte - K0- ue3oHaMH. 

lnH HnHDCTpanHR npaBHJl:bHOCTK H3MepeHHA H M,D;eHT~KEaUHH 

6HJJO nocrpoeao pacnpe,11;en eHHe MA• s~eKTMBHHX Mace Vo -t~acrHn, 
0 

H,IteHTKcpH.UKPOBaHHbtX B:aR :/\,.;. rHnepOHH•. 3fW>eKTJ4BHble Ma.CCbt BblqM.CJJHJIHC:& 

no K3MepeHHblM 3HaqeHHHM RMnYJI:bCCB npOTOHOB H II--M930HOB K yrJiaM 

MeJlt)J;y HKMH: 

M/\o ={Z((P;+Hz;{i0~+m1-PtP.. ~BJ+H2rm1 ~ 
3,D;ec:& M M . m - MaCCH npOTO:la H II - Me30Ha. 

TioJiyqeHBoe pacnpe.D;eJieHKe noKaaaao Ha pRe. 9. 

Cpe,D;Hee 3HaqeHae: -M/\o == (II09 !. 18) Man. 

Aaa.noraqHoe pacnpe,D;eJieHHe .ItJIH B.0 
- Me30HOB noxa3aHo ua pHc.10. -M Ko == (500 ~. 36) MsB. 

3TH 3RCnepKMeHTaJI:&Hble 3HaqeBHH Xopomo COrJiacymTCR C Ta6JIHqHUMR 

3HaqeHWIMK, npee,n;eHHbtMJIL B paOoTe [I2] • 
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17. 

B 3aKJIR)qeHKe aBT Opbi 6JiarO.IJ;cLpSIT 3a flO:MOUlh B pa60Te COTpy,n;HKKOB 

~H3RqecKoro RHCTRTyTa rKA3 (r.EpeBaH) M.P. ATaSIH, H.r.rpKropSIH, 

JK.K.Kapa.MSIH K A.racnapSIH, coxpy)tHKKOB HHH.ff~ MI'Y K.II.BuHeBCKYJl, 

H B.M.IIonoBy R COTpy,n;HHKa BliqRCJI11ll61lhHOrO n;eHTpa OlUlli A.H. 

Po.n;H.OHOBa. ABTOpbi rJiy60KO 6Jiaro~tapSIT Taiate B.H.Moposa R a.r. 
,Me.TO.A,()f!> aflaA.U !o ~. 

Ey6eJieBa sa o6cyJB:,ll;eHHeV3KcnepRMOHTaJihHhiX .n;aHHHX M rpynnH Jia69paH-

TOB, yqacTBOBaBlliKX B R3MepeHM.fiX it. HX 06pa60TKe. 
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