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illOWH8WBHnH lli,C. 1 - 10209 
AH8nH3 pacnpeneneHHll no MHO)KeCTBeHHOCTH BTOpH'lHbiX 

38pH)KeHHhiX 'ISCTHU B "-P -B38HMOAeliCTBHHX npH 5-205 f3B/c 

noKS38HO, 'ITO pacnpeneneHHH no MHO)KeCTBeHHOCTH BTOpH'lHbiX 3SpH­

)KeHHhiX 'l8CTHU, o6p830B8HHhiX B "- p B38HMOAeJICTBHHX npH 3Hepf'HH 

25-205 f3B, xopowo onHCbiBSIOTCH npocroll nByxnapaMeTpH'lecKoli ,PopMynoil 

HallneHa KOnH'leCTBeHH8H Mepa OTKnoHeHHH OT 3TOJI opopMynbi 3KCnepHMeH­

T8nbHhiX A8HHhiX npH 3HeprHHX HH)Ke 25 f3B, 

Pa6ora BbiUOnHeHa B na6oparopHH HnepHbiX npo6neM 011fll1. 

Coo6meHKe 06beAKHeHHOrO KHCTKTyTa ~AepH~X KCCneAOBaHK~ 

,ll,y6Ha 1976 

c 1976 06-.ellUHeHHWU IIHC•u•y• JIClepHWX IICC.IIeClo8aHIIU)b6Ha 

B HacroBmee BpeM£ pacnpeaeneHH£ no MHo~ecrBeHHOCTH 
BTOpHqHhlX aapB~eHHhlX qaCTHU ncb B aapoH-aapOHHhlX 
B38HMOaeilCTBH£X BBnHIDTCH 06heKTOM HHTeHCHBHOrO HCCne­
aOB8HH£. CymecTByeT pBa 9MnHpHqecKHX ¢opMyn H reope­
THqecKHX MO/leneil, npeaH83HaqeHHb!X an£ OnHC8HHH pacnpe­
aeneHHll no MHO~eCTBeHHOCTH. 

MoaenH BaHra /1/ , XopHa H CHnhBepa 121 , Kailae­
pa /3/ , l.JbiD H OHHhOTTH/ 4/ HnH Hey.noBnerBopHTenhHO 
cornacyiDTCH C 9KCnepHMeHranhHbiMH Jl8HHbiMH, HnH onHCbi­
B8IDT HX TOnbKO B orpaHHqeHHOM aaana30He 9HeprHH. 

PacnpeaeneHHH no ncb B umpoKOM aHanaaoHe 9HeprHil 
yaoBneTBOpHTenhHO cornacyiDTC£ c 9MnHpHqecKHMH ¢opMy­
naMH BoaoKH H .np. /5/ , "4H~eBcKoro-Pbr6auKoro /6/ 
H E • .ne <l>onh¢a H ap/7 1. O.nHaKO 9TH ¢opMynbi HMeiDT ao­
BOnhHO CnO~Hhlll 8H8nHTHqecKHll BHJlo 

B pa6ore18/ Ha OCHOBe aHanHaa 9KCnepHMeHTanhHhlX 
pacnpe.neneHHll no MHO~eCTBeHHOCTH BCeX BTOpHqHhlX qa­
CTHU n B 77-p -B38HMO.QellCTBHHX npH (5-40) f98/c jgj 
6brna nonyqeHa HOBaH, o.nHonapaMerpHqecKaH ¢opMyna an£ 
BepOHTHOCTH o6pa30B8HHH D -qaCTHU: 

p n' [ 1 (n' )2] , -- exp - -- -- , n = n - 2, 
T}2 4 T} n 

rae TJ - Moaa pacnpe.nenemr~o n~ 

Hell MHO~eCTBeHHOCTbiD: T} =y ~<n'>. 
17 

( 1 ) 

CBH38HH8H CO cpea-

<l>opMyna (1) oTnH-

qaeTcH reM, qro HMeer npocroil aHanHTHqeCKHil BHJl no 
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cpaBH8HRIO C nepe'IRCJleHHbiMR Bbillle 8Mnapa'IeCKRMR ¢opMy­

Jl8MH, 11 BCe napaMeTpbl pacnpeAeJleHI15l MO)KHO B SIBHOM Bl1ll8 

Bblp83RTb qepe3 TJ /8/, 
llJISI pacnpeAeJleHRH no MH0)!(8CTB8HHOCTI1 3ap5I)K8HHhlX 

'I8CTRU Bbipa)KeHHe ( 1) MO)KHO 3anRC8Tb TaK: 

a 
n ch 

=a. 
10 

nch -a 

2 
TJ 

I 0 ch- a 2 
- -( ) 

4 TJ ( 2) 
e 

3aecb a 0 ch - rononor11qecKoe ceqeHue, a in - ce'IeHue 

Heynpyroro B38RMOA8HCTBH5l. 

ITapaMeTp a MO)KHO paccMaTpi1B8Tb KaK Mepy cpeAHero 

'IHCJla JlRARpyiOIURX 'I8CTHU /10,11/, KOTOpbre He nOA"'HH5IIOTC5I 

38K0Hy pacnpeaeneHRSI no MH0)!(8CTB8HHOCTR "11CT11HHO 

pO)Kll8HHbiX qacruu" n ~h = n ch- a. 
B AaHHoA pa6ore 11CcneayeTcSI aonpoc o npuMeHI1MOCTR 

¢opMyJlbi (2) AJ15I annpOKCl:!M8UI111 pacnpeAeJleHRH no MHO­

)K8CTB8HHOCTR 3ap5I)K8HHb!X 'I8CTRU, pO)Kll8HHb!X B 77- p -

B38HMOA8HCTBH5IX np11 5-205 f3B/c, npu"'eM a paCCMaT-

pi1B88TC5I K8K CB060AHhlH napaMeTp. 

§ 1. A Hanus pacnpeaeneHRA no n ch 

3KcnepuMeHTaJibHbre AaHHbre o pacnpeaeneHHH no nch 

AJ15I 77-p-B38HMOAeACTBR5l npu 5-205 f8B/c / 12 / 6b!Jll1 

annpoKCRMI1pOB8Hbl ¢opMyJlOH (2) CO CB060AHbiMI1 napaMeT­

paMR a H TJ • llaHHhle o ce'IeHHSIX "0-nyqeawx" co6wr11A 

np11 3TOM He HCnOJlb3YIOTC5I, TaK K8K <iJopMyJla (2) AJ15I H11X 

Henpl1rOAHa. 

PesynbTaTbi annpoKC11Mauuu np11aeaeHbi Ha p 11 c. 1 a 

( NT - qucno 3KCnepuMeHTaJibHbiX TO'IeK npH AaHHoA 3Hep­

rRI1). 

0Kasanocb, 'ITO 3Kcnepi1MeHTaJibHbre A8HHbre xopolllo co­

rnacyiOTCSI c <iJopMynoA (2) npu 3HeprRSIX 18 f3B u Bbrrue. 

H11)Ke 18 f3B Ha6niOaaeTcSI pacXO)Kll8HI1e, KOTopoe pacrer 

C YM8Hblll8HI18M 3Hepri1R: 3KCnepHM8HT8JlbHhl8 3H8"'8HI15l 
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P11c. 1. 3aai1CRMOCTb aeJIR"'I1H rononoruqecK11X ceqeHHA 

ach OT 'IHCJ18 38p5I)K8HHbiX 'I8CTRU llch• 

ceqeHI1H a 
0 

AJISI MaJlbiX n ch MeHbllle, qeM npe.ncKa3bi-

BaeT <iJopMy~~ (2) npR A8HHOH 3HeprRRo 

HcxoASI us 3Toro, AJISI onucaHI15l 8Kcnepi1MeHT8JlbHhlX 

pe3yJlbT8TOB B 11HTepaane (5-25) f8B/c 6biJ18 ucnOJlb30-

B8H8 CJ18AYIOIU85I <iJopMyna: 
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6 

n ch- a 1 n ch - a 2 
n =a. --- exp[--(---) ] O-

n ch In TJ 2 4 TJ 

f3 
---), (3) 
nch -a 

ang yqera oTKnoneHHB f'Ae MHO:tKHTenb ( 1- _[}_) BBeAeH 
nch-a 

9KCIIepHMeHTanbHhlX 3HaqeUHH ceqeUHH OT IIpOCTOH 38BH­

CHMOCTH (2) IIpH Manwx llch. Pe3ynbT8Thl 81IIIpOKCHM8UHH 

- 3UaqeaHB X 2 /NT H napaMeTpbi a, T/ , {3 IIOK838Hbl 

B ra6nuue H ua puc.l6. 0Ka3anocb, qro cpopMyna (3) 
XOpOlllO OIIHChlBaeT 9KCIIepHMeHTanbUhle pacnpeaeneHHB BO 

seen uccneayeMoli o6nacrH. 

Ta6nuua 

p NT ~ NT 
<n>3 ~ d._ ft <n> Mo D <nJb Mj, <n> J2 

-
5. 4 0.8 

2.84 1.16 1.05 0.16 2.94 2.77 1. 21 2 ... 3 094 - 1<.6 
t0.05 ±0.02 !0.07 !0 03 !0.09 !0 08 !0.04 !0.10 :o.o:. ±0 12 

6.8 4 0.2 3.15 1.35 1 13 0.11 3.<.0 3.09 1.3<. 2.54 0.91 -1.60 
!0.08 !0.08 !0.16 ±0.10 !0.22 !0.19 1!0.10 +0.20 !008 !0 35 

8.05 4 0.15 
3.37 1.47 0.92 0.14 3.39 3.07 1.49 2. 28 0.91 -1.18 

:0.06 !0.02 ±0.06 !005 !0.08 ~.07 :!:0.04 ±0.08 ±0.03 0.17 

10. 5 0.5 
3.61 1.64 0.81 0.12 3.61 3.20 1.63 2.22 0.89 -0.96 

±0.04 t0.02 ±0.05 !003 :':O.Q7 :':0.06 ±0.03 ±0.05 ±0.02 ±0.12 

16. 6 1.0 4.19 1. 95 0.83 0.10 4.19 3.64 1.89 2.21 0.87 -0.60 
±0.04 ±0.02 ±0.06 !0.04 :!:0.09 !0.08 !0.04 ±0.07 ±0.03 ±0.20 

18.5 7 . 1.2 4.39 1.98 0.98 0.09 4.40 3.82 1.91 2.30 0.87 -0.75 
±0.05 ±0.02 !0.06 !0.05 !0.09 :!:0.07 !0.05 !0.07 ±0.02 0.23 

25. 7 1.3 4.85 2.23 0.95 0.04 4.89 4.14 2.07 2.31 0.8<. -0.64 
±0.05 !0.02 ±0.06 !0.04 :':0.07 :':0.07 ±0.02 !0.04 ±0.02 ±0.07 

40. 7 1.3 5.60 2.84 0.67 5.71 4.69 2.63 2.16 0.82 1.22 
:0.0'· :':0.04 ±0.07 :':0.10 :':0.09 .:':0.04 !0.05 ±0.02 ±0.14 

5() 8 2.0 5.79 2.88 0.71 5.81 4.78 2.67 2.18 0.82 1.31 
:0.05 :':0.03 ±0.07 :':0.08 :':0.08 ':0.03 ±0.04 ±0.02 ±0.11 

100 11 1.3 6.79 3.40 0.76 0 6. 78 5.57 3.15 2.15 0.82 3.12 
±0.22 !0.05 ±0.10 II :':0.11 :':0.10 :':0.03 ±0.04 :!:002 ± 0.17 

147 12 1.1 7.33 3.81 0.63 ~ 7.38 6.02 3.53 2.09 0.82 5.10 
!0.21 ±0.04 !0.08 :':0. 11 !0.10 !0.04 ±0.04 ±0.02 ±0.20 

205 12 1.1 8.02 4.27 0.49 8.06 6.54 4.00 2.04 0.81 7.60 
-0.12 :!:0.08 ±0.20 :':0.26 :!:0.24 :!:0.09 !0.08 ±0.04 ±0.55 

Ha pH c. 2 rroKa3aHa 3aBHCHMOCTb rrapaMeTpOB TJ, a H 

{3 OT <nc!?· CrrnolllHbie KpHBbie COOTB8TCTBYIOT nHH8HHOH 

aiiiipOKCH M8UHH. 
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Puc. 2. 3aBH:CHMOCTb rrapaMerpos TJ , a u f3 or cpeaaeli 

MHO:tKeCTBeHHOCTH 38pB:tKeHHhlX qaCTHU < n ch> · 
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!13 p H c. 2 BHAH01 '<iTO napaMeTp TJ paCTeT nponop-

UHOHalibHO cpenae:if MHO)KeCTBeHHOCTH < ll ch >. napaMeTp a 

He3Ha'<iHTe1IbHO nanaeT C pOCTOM 8HeprHH H B cpeAHeM 

a = 0,8:!::..0, 1. napaMeTp {3 Mall no Cp8BHeHHIO C e):lHHHUefi, 

nanaeT C poCTOM 8HeprHH H, Ha'<iHHaH C 25 faB/c, npaK­

TH'<ieCKH paBHHeTCH ayn10. Oa HrpaeT ponb Mepbi OTKno­

HeHHH 8KCnepHMeHTa1IbHbiX pacrrpeneneHHll npH 8HeprHH 

Hlf)Ke 25 faB oT npocTo:if ¢opMy1Ibi (2). HecMoTpH Ha To, 

"'TO ¢opMyna (3) TpexnapaMeTpHqecKaH, oaa HMeeT rrpo­

cTo:if aHaliHTH'<ieCKHH BHA, H BCe napaMeTphl pacnpeneneHHH 

MO)KHO B HBHOM BHAB Bbipa3HTb qepe3 T} , a , {3 • 

napaMeTpbl pacnpeneneHHH no ll ch 

Bbipa)KeHHH AliH cpenaeil: MHO)KeCTBeHHOCTII < nch >, 
nHcnepCHH D, MOAb! M o , KoppenHUHOHHoro napaMeTpa 

f ~c H BeliH'<iHHbl <n~h > HMBIOT CliBAY!OlllHll BHA! 

<nch>=v'7TTJ +a+f3' 

D = [(4- rr )TJ 2 - f3TJv'-;;- {32J lh 

1 
M0 =v'2TJ --{3+a, 

2 

cc 2 - . 2 
f = (4-rr)T} - yrrT}(l + {3) -a- {3- {3 

2 

2 2 - 2 
<n >=4TJ +yrrT}(2a+f3)+a +2a·f3. ch 

CooTBeTCTBYJOIUHe Bbipa)KeHHH AliH pacnpeneneHHH no 

nonyqaJOTCH H3 ( 4a-n) npH a =0. 
B T a 611 Hue npHBeneHbi KaK aKcrrepHMeHTanbHbie 

HHH <nch> 3
, TaK H BeliH'<iHHbi <nc!?• D,<nc?ID, 

8 

(4a) 

(46) 

(4B) 

(4r) 

(4n) 

, 
0 ch 

3Haqe-

Mo, 

' t 

\ 
I 

M 0 I <n ch > H f ~c, Bbi'IHCneHHbie c noMOlllb!O rrapaMeTpOB 

TJ , , a H {3 no <P,opMynaM ( 4a-n). 0HH xopowo cornacyJOT-

CH C COOTBeTCTBY!OlllHMH 8KCITepHMBHTa1IbHbiMH ABHHbl-

MH 17 , 121. YTo KacaeTCH Bbi'<iHCneHHbiX 3Ha'<ieHH:if MOAb! 

H, cnenoBaTellbHO, OTHOWeHHH M 0 I <n ch >, ro rrocnenHHe, 

KaK BHAHO H3 pH C • 3, paCXOASITCH C COOTBeTCTBY!OlllHMH 

BenH'<iHHaMH, rrpHBeneHHbiMH B pa6oTe 171. Ha6n10naeMoe 

paCX0)K):l8HHe o6~HCHHeTCH TeM, "'TO B HaCTOHIUe:if pa60Te 

BeliH'<iHHbl MO):lbl onpenenSIIOTCH rryTeM arrrrpOKCHMaUHH BCero 

pacrrpeneneHHSI ITO MHO)K8CTBeHHOCTH 1 Torna KaK 3Ha'<ieHH51 

MOAbi, npHBeneHHbie B pa6oTe 17 I , onpenenSinHCb no ¢op­

MynaM Be66epa 11 3 /. nocnenHHe Y"'HTbiBa!OT liHllib Te 3Ha­

'<i8HHH Gnch, KOTOpb!e paCITOliO)KeHbl B61IH3H MaKCHMyMa 

pacnpenen~HHH. noaTOMy, eCT8CTBBHH01 "'TO cnyqafiHaSI He-

TO'<iHOCTb H3MepeHHH B a 0 ch M0)K8T· llpllBeCTH K 3aMeT-

HOMY OTKliOHeHHIO Bhl'IllClieHHOll BeliH'<iHHhl MO):lhl OT ee HC­

THHHOro 3Ha'<ieHH51. 

!13 pH C • 3 BHAHO, '<iTO 3Ha'<ieHHe OTHOlliBHHSI M O l<nc!{' 
Bbl'<iHClieHHOe B AaHHOH pa6oTe, C pOCTOM 9HeprHH MOHO­

TOHHO rranaeT. 3ToT ¢aKT CHHMaeT cnenaaaoe B pa6oTe 17 I 

to 

Q8 

-tLr--f{---i+-1 
5. 10. 20. 40. 60. 100. 200. 

P, l3B/c 

PHc. 3. 3aBHCHMOCTb B81IH'<iHHbl OTHOlliBHHSI Mol<n ch> 
OT HMnylibCa Ha1IeT810lUBrO 7T --Me30Ha. 0 - Bbl'<iHClieHbi 

no ¢opMy1IaM Be66epa, • - Bbi'<iHcneHbi B aacToHrue:if pa-

6oTe. 
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Pac. 4. 3uepreTaGecKaH sasu:cu:MoCTh Aacnepcu:u: D u: 

oTHOllleHaH M~ I <n~h > AnH pacnpeAeneuail no n~h. 

10 

yTBep~A8Hlf8 0 TOM, 'ITO B 8HepreTH:G8CKOH 38BlfClfMOCTlf 

OTH0lll8Hlfll Mol< n ch > ua6moA88TCH MH:HH:MyM. 
11s ¢opMyn ( 4a,6,s) npa 8Heprnu 25 f8B H Bbillle, KOrAa 

{3 = 0, nonyt.Ia!OTCH cneayiOllllf8 COOTHOlll8HlfH 

M' 
0 

<n' > 
ch 

=\12 
TT 

(5a) 

4 - TT 
D =v---- <n' >, 

TT ch 
(56) 

rAe D , M '0 ll <n~if- Aacnepcu:H, Moaa ll cpeaHHH MHo~ecT­
seHHOCTh JJ.nH pacnpeaeneHllH no MH0~8CTB8HHOCTlf "llCTH:H­
HO pO~Jl8HHhlX" '18CTlfU ll~h COOTB8TCTB8HHO. 

Ha p a c. 4 noKasaHbi 8KcnepaMeHTanhHbre suaGeHlfH se-

naGHH D 11 M~/<n~h> B sasucaMocra OT <n~h>=<nc!(3 -a 
(senuGH:Hbr M~, a, D ll <nch> 3 6panach as Ta6nauhr). 

BaaHo, 'ITO KaK OTHOllleuae M 0 /<n~h>, TaKa aacnepcuH 
D, HaGuHaH c 25 f8B a Bbrllle, cornacyiOTCH c sasacuMo­
CThiO (5a) If (56) COOTB8TCTB8HHO. 

B 3aKniOGeuu:e asrop CGlfTaeT csoaM npaHTHbiM aonroM 
no6naroaapaTb IO.A.Eyaarosa, B.C.PyMHHUesa a JI.lliaH­
Aopa 38 none3Hbl8 o6cy)!\A8HllH If noCTOHHHblll lfHTepec 
K pa6oTe. 
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