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J. ,llnHH8 BODHbl ,lle-6poAnll II npHHUHD Heonpe.oeneHHOCTH 

B caeTe TeHJl&HilRA coapeM&IIHOA TeOpHR seynpyrHe CTOnKHOBeH~H rr -MeaoHoB c 

HYKDOH8MH C'IHT810TCII 6onee npOCTbiMR, '18M HYKDOH-HyKDOHHbie coy.oapeHHSI. 

,llnRHA BODHbl ,lle-6poAnll JlDII 6biCTpb[X tr -M&30HOB Arr 

.>. K _II_ [ :t (:t + 2 )J ~ 
rr m •c rr 

paaHa: 

r.oe m Na~ca, a ;t - KHH8TH'I8Cit811 SHeprHll rr -Me30H8 B 9JlHHHU8X ero MACChi 
rr 

noKos. B Ta6nHue 1 Jl8Hbl aenH'IHHhl .>. cpyHXUHH SHeprHH M930H8. 
rr 

Ta6nHu4 

3seprHII Meaosa B Bee 

4 

7 

ta " 

A, B ct>epMH 

0,30 

0,17 

0,08 

KaK BHJlRO H3 Ta6nHilhl, .>. rr 3H8'1RT&ni>HO M6HbWe npKHHToro pa.oHyca. HyKnOHOB 

( - l fm )~.... HO 6oni>W& HDR Cpll&1lRM8 C KOMDTOHOBCKOA JlDRHOA HYKDOH8 0,2 /., H, 

cnebOB8T8DbHO, ecnH o6naCTb. B38RMOJl6ACTBRll TAKOrO )1{9 nopliJlK8, TO MO)K9T 6b!Tb cy-

IU9CTB9HHOA' B8DH'IRH8 A 
rr 

TO &CTb 9HeprRII saneT810IU9A '18CTHUb1. 

OueHRM o6nacTb B3811MOJl&AcTBHII, acnonb3yll npRHUHn Heonpe.oeneHHOCTH. OH HBnH

eTCH KpaeyronbHhiM KAMH&M KB8HTOBOA M6X8HRKKJ H ee npHM9HHMOCTb K npOU9CC8M CTODKH0-

89HHII ClblCTpbiX '18CTRU, 0'16BRJlHO, Tpe6yeT ero BbiDODH&HHllo 0JlH8KO DpHHUHD Heonpe.oe-

D6HHOCTH &CTb H8p886HCTBO: 

<liP
2 

> "'< !iz 2 > > 
t/ 
4 

Cne.ooaaTen&so, .ons oueHKH o6nacTH B38RMOJleAcTBHII Heo6XOJlHMO B nepsyiO oqepe.ob 

YTO'IHHTb 3H8K "6onbW8 HDH p8BHO", 3TOT BODpOC p8CCM8TpHB8DCSI B OCHOBODOD8r8IOIUell 

111 • 
pa6oTe leJ13eH6epra , r.oe 6blnO DOK838HO, 'ITO ecnH RMDyDbCHOe H KOOpJlHH8THOe 
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pbcnpe.ueneHHH S1Blii1Jar~S1 rayCCOBblMH~ TO 11pOH3B9A9HH9 (l,.p z f'!:r HM99T MHHHM8llbH09 

aHa'leHIIe 11 cnpaseAliHB anaK pasencTsa. B 9TOM cnyqae a unnHHAPH'IeCKHX KoopAIIH&Tax: 

x2 + y 2 . r 1~; z = t Mbl 6yA9M HM9Tb: 
It 

2 2 2 2 2 1;
2 

(I} 
<l'!p ><!'!rl > = h ; <!'!P.I >·<!'!rll > = - • 

l I 4 
11TaK, eCliH Il neynpyrHX CTOliKHOB9HIIS1X 6biCTpblX '18CTHU CDp8B9AliHB npHHUHD neonpe.ue-

neHHOCTII H 9CliH pacnp9ll9li9HII9 HMD:fllbCOB 11Blii19TCS1 rayCCOBbiM, TO MO)f(HO onpeA911Hl'b 

o611LlCTb B38HMOA9l!CTBHS1 t • Hac HHTepecyeT o6nacTb saanMOAellcTBHst c TO'IKH apeHHst 

CTpyKTyphl HYKliOH80 TO 9CTb B9liH'IIIH.8 t , OTC'IIITblB89M8110 H811pHM9p, OT ero U9!!Tp8, 
/2/ 

!!03TOMY Mbl 6yAeM HC/10llb30B8Tb CHCT9M:f U9HTp8 M8CC H H3M9p11Tb 0 COr'li8CHO , pac-

CTOS1HHS1 B OTHOCHT9/IbHbiX KOOpAHH8T8X, T,e, M9)f(AY U9HTp8MH TS1)f(9CTH CT8liKHB810UlHXCH 

qac'fliu. B aToM cnyqae <r> ~ 0 
1 

cne.uosaTellbHO, <!'!r
2 > ~ < r 2 > • BeKTop cpe.unero 

nonepeqnoro HMnynbCa, O'leBHAHO, paaeu uyn10, no9TOMY 

<l'!p2>=<p2> 
l l 

Cne.uosaTellbHO, ,PopMyllhl (I) MO)f(HO aanncaTb a BHAe: 

2 2 
<l'!p >·kr > 

II II 
2 2 " 2 <Pi > • < rl > = n ; 

1;2 

4 
x/ 

2. nonepe'!Hbli! H npOAOllbHblll HMIIyll·bCbl 6apHOHOB B neynpyrHX 

CTOflKHOBeHHSIX 

(2) 

Bem&'IHHY r uenecoo6paano onpe.uenHTb, orpaHH'IHB8!1Cb noxa TOllbKO 6apHOH8MH, 

'rLlK KSK 11 II !( -Me30Hbl C 6ollbW9ll B9pOSITHOCTbiO MOr'YT B03HHK8Tb B /10Cll9ll:f10UlHX 

pe8KUIISIX pacna.ua COCTOilHHl!: THilL! p , w , f* , KOTOpble 06P83:fiOTCSI B CTOliKHOB9HHSIX 

6hJCTpblX qacTnu. Am• nocTLlBJJeHHol! uenK onpe.ueneHHII He06XOAHMO Bbi!ICH~Tb 1 C Ka-. 

KOll CTeneHbJO TO'IHOCTII IIMIIYJlhCHOe pacnpeA9li9HII9 MO)f(HO C'IHT8Tb rayCCOBbJM, Yfase

CTeH Kpai!He Hll1'epeCHblll H Bil>I<Hhlil cP8KT DOCT011HCTB8 CpeAH9['0 /10119p9'1H0['0 HMII:fllbC8 

HYKliOHOB < p > llpH WlMt~Hl!HHH M8CCbl H8li9T810Ul9ll 6bJCTpOl! '18CTH!lbl H ee 3H9pr'RH1 8 
.l 

B nepBOM npn6mDI<CIH!II TIIK>K9 H M8CCbl BTOpH'IHblX '18CTHU, 3TOT cP8KT Hllli!OCT}'Hp:f9T Ta6-

JlHUB 2, TIOC'rpoeHH851 1\JISI HCyllp:fi'HX CTOliKHOB9HHl! M930HOB H llpOTOHOB C npOTOHaMH B 

/3/ 
OCHOBHOM TIO .U8HHbiM 

1
cyMMHpOB8HHbiM B pa6oTe • 

X/ 

2 2 2 2 /... 
2

. 
2 

2 
= <Pl·Cos._;, >·<tl· ~os cf> >,. 'f'L ><Coscf> >·<tl >·<Cos rJ> >• 

Vln11 : </}.P 
2 

> · <t'.x
2 > 

z 
1i. . 2 2 

. < p >. <r2 > ='A • " J. l . =<p> >•V.·<r•>· \':. 
l l 4 

4 

(J 
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Ta6nnua 2 

nepBH'IH8.!I 3neprHH nepBH'I, 8TOpH'iH8!I 
.(P.L '> 

T11n co6blTHH a Eas/c '18CTIIU8. qacTHilbi a Esa '18.CTHU8 

p 3,7 4-ny'!eBbie p 0 387+0,00Q 
' -0,004 

p 9 Bee neynpyrne p 
0,37:!;_0,03 

25 -·- p 0,40:!;_0,05 p 
7 -·- . 0,37:!;_0,04 

" 
IO -·- . 0 376+0,027 

' -0,013 

IO CTp8.HHbl8 '18CT11Ubl . 0,44:!;_0,05 

' 
1I,4 4 -nyqesbre . 0 411+0,022 

• -O,OI3 

16 Bee neynpyrue . 0,4IO:!;_O,OI2 

" IO CTpaHHble qacTHUbr 1'(0 0,390:!;_0,02 

-·- A 0,460:!;_0.02 

-·- };± 
0,5I0:!;_0,04 

1I,4 -·- E. 0,560:!;_0,08 

I6 -·- Ko 0,370:!;_0,05 

I6 
_,,_ 

A 0,4I0:!;_0,07 

I6 ;.,*- I;t 
0,650;tP,I 

KaK BHllHO 113 T86/IHUbl 2, .una npoTonoa a npe.uenax OWH60K H3MepeHHl! <lJ. > nocTo

liHHO, B KOCMH'I&CKHX nyqax c sueprRel! MHoro 6onbwell, _'IBM nonyqaeMa!l na ycKOJlK'j:9llliX, · 

IIOK8. H9T ll8HHblX 0 < pl > dnSI npOTOHOB, OllH8.KO KOCB9HBbl8 COo6p8.)f(8HHSI II03BOUSIIOT 

IIP9llUOll8r'8Tb B9CHllbH09 H3M9H9BH8 <Pl ), ,ilel!CTBRT9llbHO, DO :fCKOPIIT8llbBblM .ll8HBbiM 

UO/IHbll! HMnynbC M830!10B p B C,!l,Mo H <'1 > -npaltTH'I9CKR H8 38.BHCSIT OT M8CCbl H 
11 

. . 141 
9H9pr'HH nepBH'IHOl! 6blCTpOl! 'i61CTR!lbl <I!> - 0,8 6se/c, a H3 ,ll8.HiiblX llUII SHeprHH 

" nepaH'IHbiX 'IBCTHU <E>- 60 Eas <p > 
11 

•0,46 6ae, <E>- 200 6ae: <P >•0,5I 6aa. 3ToT 

" p83:fllbT4T H /IOCTOSIHCTBO <p ) llllll UpOTOHOB 

H9CIIllbBO H3M8BHTCSI H llpH 6-JnblllHX 3H8pr'HSIX, 

B T86l1Hil8 2 II03BOllliiOT C'IRT&Tb, 'iTO <pl > 

nocTOHHCTBO <p ) 
l 

MO)f(HO 06'bliCHHTb, C'IHT8SI cnpaB9llliRBbiMH llB8 OCHOBHbl8 

pa60'IH8 r'H/IOT83bl: 

I. npiiHilHU Heonpe.ueneHHOCTH co 3H8KOM paeeHCTB8, 

2, nocTOHRCTBO /10119p8'1HOrO HMDYllbC8 ByXUOHOB 8CTb Cll9llCTBH9 UOCTOSIHCTB8. 

o6naCTH 834H~O,Il8ICTBHII, XOTOp8R· B OCHOBHOM onpe.ll8liR8TCSI CTpyKTypol! H:fltUOH8. H cna-

60 34BRCHT OT H8li8T810Ul8l! '14CTHUbl H 88 SB&pr'HH, 

,il' 
5 
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8bin0l!H9HH9 nyHKT8 1 Tpe6yeT, 'ITOObl no OCSIM npSIMOyrOl!bHOll CHCT9Mbl K00p.OHH8T 

pacnpe.09ll9HH9 HMnynbCOB 6b!l!O rayCCOBb!M, 8 9TOM Cl!Y'I89 B UHl!HH.OpH'IBCKOll CHCTBMB 

K00p.OHH8T C OCblO no H8np8Bl!9HHIO HMnynbca nepBH'IHOll 'lljCTHUbl .llllll nonepe'IHOrO HM

nyHbC8 HMBBT MBCTO .oayxMepHOe MaKCael!l!OBCKOB pacnpe.Oel!eHH9: 

2 Ji 
r.oe <pl> -

2 p 2 
W ( p ) = -- pl Blip (- _l_ ) 

:J. 2 2 
. <p > ·<pl> 

cpe.oaeKea.opaTH'IHbllrL nonepB'III&Ill aM:nyn bC, 

(3) 

.nnll MaJtcael!l!OBCKOrO pacnpe.oeneHHSI OTHOWBHHB cpe_z:;HeKBa,llp&THqHOrO K Cpe.OH9MY 

paaao: 

J 4 = .1,13. <l>i>~'· 
Q 

" < p > 
l · . /6/ /6a/ /66/ 

On&rTH&ll aenH'IHHa Q no o6be.oaaeaaoll cTaTHCTHKe cornacao ' a paeaa: 

Q •1,11 :!_0,03. 

(.OpH Bbla0.09 clJopMy.ribl (3) 
/9/ . 

cornac;ao
1

aanpHMep, (cTp; 97), aeo6xo.oaMo yqeCTb, 'ITO 

pacnpe.oeneaae nonepe'laoro HMnynbCa CHMMeTpli'IHO .no ocHM " , y, H, cne.ooaaTenbao:. 

<P2:>.a<P2 
z. J' 

2 
< p l >, 

noaTOMY B 3HaMeHaT9l!e aKCnOH9HTbl CTOHT 

> • ·Y1 
< p2 > 

l 
). 

/6/ /6a/ /66/ 
N (p ) no on&ITH&IM .oaHH&IM ' H , Ha pHc. I npHBeiteaa racTorpaMMe 

l. . ( ) 
.oeyxMepa_oe MeKceennoacKoe pacnpe.oen'9Hlle. cornacao ¢opMyne 3 , a TBK>Ke, .onH cpao-

HBHHSI, rayccoao pacnpe.oeneHH9, PaC'I9THbl9 KPHBbl9 HOpMHpoeaHbl Ha O.tlHIIaKOBYlO fll!OWB.llb 

c on&ITHoll rHcTorpaMMOll. Cornacao pRcyRKY, a TBK>Ke H3 6nli30CTH pac'leTHblX H onbiTH&IX 

3H8'1BHH.JlL BBllH'IHHbl Q Cl!B,llyeT, 'ITO M8KCBBl!l!OBCK09 2-Mepaoe pacnpeJl.9ll9HH9 XOpOWO 

cornacyeTcH c on&rTHbiMH .oaHHbiMH, Cne.ooeaTenbHO, pacnpe.oeneHHe nonepeqaoro HMnynb

ca no .09\(apTOBblM OCSIM S!Bl!SIBTCSI raycCOllblM .H B COO,THOW9HHH HBOnpe.oeneHHOCTH cnpa

ae,lll!HB 3HaK p8B9HCTBa, 
2 y, 

0cHOBb!B8SICb Ha nyHK"l'B 2, onpe.09l!HM BBl!H'IHHY o6naCTH a38HMOJl9l!CTBIISI < r1 > J 

/6/ . 2 y, • 
RCD0llb3Yll .OaHHbl<i! ,lll!SI npoTOHOa: < pl > •0,37 :!_0,04, <pj > -Q,4J :!_0,05, vb Ta6l!Hll.bl 2 

nony'IHM, 'ITO a " -- p cTonKHOBeHHHX npH 10 ; 11,4 H 16 Sae ope.oaee3aeweaaoe 3Ha

'leHHe nonepe'laoro HMnynbca npoToHoe paaao: <p >s0,40;!_0,01. EcnH npHHSITb, 'ITO npH 
. I~ l ~~> 

9THX aHeprHstX Q = l,ll,KBK H B .llllll 7 Eae, TO nony'IHM <p~ c0,45;!_0,04. Cpe.OHSISI . 1 
eenH'IHHa aTHX .oeyx 3H8'19HHil paeHa (0,43:!_0,03) Baa/c. 0TKy.oa, npnMeHHst .(2),. nony-

tf:HM <r2>* 
J. 

3Ta eenH'IIIHB 6onbwe, 'ISM A. no Ta6naue 
1T 

CornacyeTCSI 'c npe.ononO>K9HH9M 0 nOCTOSIHCTB9 

HOro HMnynbC8 HYKnOHOa, 

a· 

',~.· 

( 0,46· :!:. 0,05) fm • 

npH aueprHH " -MB30HOB - 7 Eae, 'ITO 

r l H C ¢aKTOM noCTOSIHCTa8 nonepeqa?-

0 

r.~:~ I 

· ... < .. ~.M~ ... ··\.1 

\.tli jtt 

\ 

. ''. '·i·:, 
), 

.... 
• \'•J 

' 

' '• 

>Iii 

'~-

I /)l .. ~ 
"t) 

:t;. 

'j 

f•',;,\1 

Opoee.oeM aaanorH'IHblll aaanH3, onepupyH c npo.oonbH&IM HMnynhCOM IIpoTOH().:J, Col"

n~cao ct>epMH, o6neCTb B3'8HMO.OeliCTBHSI B HenpaaneHHH .0BH>K9HHSI .OOl!>KHa HCnbiTblBSTh , 

nopeHUOBCK09 COKpaWSHHe) H .n.YI. EnoxaHuee oTMe'lan, 'ITO H3 cooTHowEIHHll aeonpe.oeneH-

HOCTH cpe.OHBKB8.0p8TH'IHbl9 .OTKl!OHBHHSI npo.OOllbHOro H nonepe'IHOrO HMllYllbC8 HYKllOH8 a . 

C.U,M,) B03MO>KH01 CBli38Hbl COOTHOWeHHBM: 

<hp 2 >* 
1 = )' 

<11 p > y, 

l 
(4) - = ye 

r.oe y 
0 

- nopeHUOBCKHll ¢aKTOP. B C,U,M, 

/6/ 
PacqeT, npoee.oeHHblll npn no.oroTOBKe pa6oTbi , .oan eenH'IHHy 1 1 6nH3KYIO K· 

e.onHaue, O.oaaKo npn aToM ae 6bmo yqTeao, 'ITO cornacao ¢oPMYllaM (2) i1HO>Kl:!Tenb 

npH 'li 2 
.onll non~pe'iaoro HMnynbCa 

BM9CTO (4) Mbl .llOll>KHbl nony'IHTh 

1, a .onll npo.oonbHoro 
1 B COOTB9TCTBHH c. aTHM 

4 

<11 p ,2,>Y, 
-· 2 y, 
<p l > 

2 y •. 
(5) 

B Te6nHue 3 conocTaeneHbl pe3yl!bT8Tbi pac'leToe no ¢opMyne -(5) aa ocaoee ecex. 

H3BBCTHblX aaTopy pa6oT, co.oep>KeWHX cneKTpbl npoTOHoe, OpH aTOM .onA aHeprHH 7 Bse 

HCnOl!b30B,8/!HCb HMnyllbCbl OT.llBl!bHblX npOTOHOB, npH aaeprHliX 16 H 24,5 Baa rHCTo'rpaM~I;d 
/7/ /3/ 

pa6oT H , r.oe .oaao pacnpe.oeneHHe 'IHcna 
/9/ 

npOTOHOB a cPYHKUHH p II , Op11 SH8pl"Hif . 

' ' 4 .Baa H3 pa6oTbi HCnonb3oeanocb yrnoeoe N(6) H HMnynbCaoe p(6) pacnpe.oeneun~ 

npOTOHOB B pe8KUHH : -+ P. -+ ,- + p.+:n rr 0
• " 

Ta6nHua 3 

3aeprHll <pll > 11 2 y, 
<pl > <p 2 >* t· Yo 

< pll > 
l M930!10B 

6aa/c 6ae/c Bae/c 6ae/c Pac'IBTHOe J.13B8CTII1>9 
e 6ae 

4 -0,7 ~ 0,41 0,37 0,42 ~ 1,95 1,7 

7 -0,74 0,48:!_0,04 0,37:!_0,04 0,41:!_0,05 2,34:!_0,3.5 2,1" 

16 -1,9 0,57:!_0,1 0,40:!_0,08 0,45±9,08 2,54:!_0,6 3 

SHeprHll 
npOTOHOB 

24,5 -2,7x) 0,68:!_0,1 0,40:!_0,06 0,45:!:.9,08 3,0±9,7 3,8 

32 O,fil7xx) 4,3 

70 1,38xx) 6,1 

x) VI3MepHnHcb TOllbKO npoTOHhi, neTeBwHe B c.u,M. e 38JlHIOIO nonyc¢epy. 

xx} PaCC'iHT8Hbl 110 ¢opMyne (5), npHHHMBR pf. <:: .1. ::> ~ 0,45 6se/c. 
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Taonuua· 3 noKB3bieaeT poeT < ~ (J ~ > 11 c yeenn'feHHeM y H cornacue pacc'fn-
11 • 

TBHHbiX llO cpOpM)/'119 (5) H H3B9CTHbiX 3Hil'f9HHl! 89/lH'<HHhl y
0 

• 0'!f!Hb >K9118T91lbHO )I'TO<i-~. 
• I r~ 

HaHne SKcnepuMeHTanbHbiX .llBHHbiX u onb!Tbl np11 oO.llbUJHX .aneprnllx. " 

0CT8HOBHMCSI H8 38BHCHMOCTH nonepa'IHOf'O HMll)l'llbC8 OT MBCCbl BTOpH'IHbiX 'f!ICTHU. 

3KcnepHM9HT8.JibHbl9 .lleHHbl9, C)I'MMT<pOB!IHHble B T8151ll!U9 2, llOK83biB!IIOT H9KOTOpbll! pOCT 

nonepe'IHOf'O HMll)l'llbC!I OpH H3NiepeHHH MtiCC 'IBCTHU OT 1T -Me30HOB .z:IO E! , B HeCToR-

Ul9M pllCCMOTp9HHif MI>I Of'p!IHH'II!Ili!Cb OpOTO!I!IMH, llOTOM)I' 'ITO .lll!SI HHX HeynpyrRe CTOilKHo-

B9HHSI MO>KHO Op9.0.llOI18f'8Tb Op911M)I'U~9CTI'I9HHO O.llHO!IKTHb!MH npouecCaMH, TO 9CTb BI>IIl9T 

!1pOTOll8 H9llOCp9JlCTB9HHO l10Cll9 CTOI1KHO!l9HHSI nepBK'IHOJI 'I!ICTHUblo 3TO !1p9.1lll0110>K9liH9 

cornacyeTcH c TeM, '!TO llllR aHeprua ~ 5 Sse onbrTw noKB31>IBilJOT, HanpHMBp, MBilbill 

BKI18ll R3008pi>I 3/2, -3j2. TeHJl9HIIHSI poCTa nonepe•IHoro HMll)l'llbC8 <pl>•0,40; 0,51; 0,04; 
:t -

0,56 ±_0,08 COOTB9TCTB9HHO JlllSI p 0 l: H a ) B03MO>KHO l Oi5'hSICHS19TCSI .llB)I'MSI ll)I'TSIMH ; 

)I'M9HbW9HH9M Oi5118CTH B3eHMOtl9l!CTBHSI 8 npoueccaX C reuepauHelt CTpeHIIbiX '!eCTHU HllH 

>Ke cornacHo 
181 

TaM, '!To 6apuoHI>I, ol5naaaJOwue CTpeHHoCTblO, B03HitKelOT npu pacnaae 

CHilbHO ·eo30)I'>Kll9HllblX 08pHOHOB 0 KOTOpi>Ie o6pe3)1'!0TCSI B eKTe nepBH'!HOf'O CT011KHOB9HHS1
0 

B aToM cnyqae ux HMnynbc 15yaeT cpyuxnuelt HMnynbCa B030)I':li<Jlennoro 6apuoua u HMnynb-

· ca, npuoopeTaeMoro np~~; pacnelle nocnAJlHero, noaTOMY pe3yllbTHPYlOWKl! HMfl)l'llbC aon:lKeH 

61>1Tb oonbwe. OTBeTHTb He STOT eon poe no3eonuT R3)1''1euue aenH'IHHbi < 6. p 2 > * 1 < p 2 > \\ 

e cpyHKUHH M8CCbl 15apHOHOB H 8H9pf'RH llepBR'IHbiX 'IBCTR!l. II l 

3. AcRMNie,.ea BblneTa 6apaoHoe 

nallHbll HMD)I'IlbC H)I'KJIOHe e C.U.No 38BIICHT OT )lOilH BHeprHR, KOTOp)I'!O OH OT.Ile9T 

He reHepeiiH!O eTOpH'IHbiX '!eCTHU. 3Ta llDnR onpe.z:~enHeTCSI 'IRCilOM H Cll9KTpOM llOCI19.1lHHX. 

Onb!THble ll!IHHbla o 'l&cne eTopH'!HbiX 'I&CTHu cornacy!OTCH c pac'!eTaYH no CT8THCTH'IecxoA 

Teop~H. AH8110f'R'IHO 9TOM)I' CorneC)I'lOTCR TSK:ll<e BMll)l'llbCHble Cll9KTpb1 8TOpB'IHbiX M930H08. 

OnbiTHbiA HMDYilbCHblll cnexTp npoTosos 8 c.u,M. noxaableaeT npeablwesae cp9JlHero HMnynb

ca Hell p8C'I9TRbiM 3H8"1CHHtlM e npellenax 15%, T8K, H8!1pHMep, e ft-- N CTOilKHOeeRBRX 

16/ 1101 np11 7 Sse cornacHo <p> • (0,89;!:.0,04) Baa/c, a pac'laTbl e pa!5oTe ll&!OT 

<p>•O, 75 Bae/c, Bb!'IHcneuue yrnoeoro pacnpeJ;enaHRR eTopH'IKblx 'I&CTRU Tpe6yeT aHanaa 

MBTPR'IHoro aneMeHTa I H I ~ llJIII nepexoJla CHCTSMbi H3 HaqanbHoro cocToHHHH e KoHa'l-
' lA 

Hoe, OJlHliKO 8 CT8TRCTH'!9CKOA T90pBB Mbl OpHH)I'lKJl9Hbl orpaHR'!RTbCII npeJlUOJIO:lK9HH9M 

Ill! 
0 llOCTOSIHCTB9 M8TpR'!HOf'O 9119MQHT8. S pai50T8 llOK838H0

0 
'ITO H8 OCHOBe CT8TRCTH'Ia-

CKOJI: Teopss C%>epMR npaHuanaan&no Hellb3R nony'IHTb yrnoeoe pacnpeaeneHae 'lliCTHU. Onb!Tbl 

.lleJOT CHilbHYIO 8HH30TponulO npoToHae 8 c.u.M. e Heyn!)¥rsx P-·p H P- n -cTonxHoeeH!Illx. 
161 -

B pa6oTe .llllH tt - N CTOilXHoaesHA npa 7 Bae 15blna llOK83ena peaxaa acHMMeTpKR 

npoToHoe e c.u.M. (neTRWHx e 38llH!O!O nonyccpepy), Bee nocnelly!OlllHe pa!5oTbl a o6nacTB 

8 

anepruu ao 17 Sse noaTeep:lKJllllOT &TOT acpcpeKT. AnH o6'bHcnennR acaMMeTpHH npeano:lKeHo 

MHOf'O Teope'I'H"'9CKKX CXeM, KOTOpble OCHOebieelOTCSI H8 npe.llDOilO:lKCHHH 0 e38HMOJlCJI:CTeHR 

HaneTe!Owero Me3oHa c O.llHRM H3 enpTyanbHhlX Me3onoe HyKnoHa. O.z:~Haxo acnMMeTpHH Mo

>KeT ObiTb ol5'bllcHeHa a Ha ocHoee H3naraeMbiX 3.1lCCb npHHullnoa. 0cHOBbiBBHCb Ha cornacuu 

aaHHbiX (6) a (IO) .llllll <lpl> H nocToancTee <p.~.>1 Mo:lKHO C'IHT8Tb, 'ITO eenH'IHHa <lp I> 
II 

He Mo>KeT 6bl'l'b Manoll. Aanee, ecnu 6bi c paeHoA eepoHTHOCTblO nyxnoHbi HMena eeKTop 

HMnynbCa HanpaenenHbiM enepea Hllll He3aa, TO < p > = 0 , H Toraa < l:iP. 
2 

>=<P. 
2
>. Pac-

11 II I! 
e rr--N cTollKHoeenllHX npa 7 Sse. Jilcnonb"" CMOTpHM, K 'ISM)/' 9TO npueelleT, H8DpBM9p, 

u~ 2 
3)1'11 JlliHHbie , nony'IHM <ptl > •-0,74 Bae/c,<p >~ oa(),88. . II 

PucyHoK 2 noK83bleeeT, 'ITO onbiTHliR rucTorpaMM8 N ( p II ) , B npeaenax own ... 

6ox, cornacyeTcR c rayccoeoA: Kpaeoll, anpoxcuMnpyeMolt cpyHxuuell: N ( p ) = _1_ ezp (- 1P ~ ) • 11 2,2 :t 
CneaoaaTellbHO, JlllSI npollOilbHOro HMll)l'llbCe MO>KHO C'IHT8Tb cnpaee.llllHBblM rayccoeo pac-

npeaeneHHe H llOTOM)I' npBMCHSITb cpOpMyny (~). Jilcnollb3YH eellH'IHH)I' < 6. p 
2 

> V• e TliOilH-
1! 

ue 3, H3 cpopM)I'Ilbl (2) 0 110/l)I''IRM: < r 2 

II 
~ 

> = 0,11 1m • 

2 \\ 
AnanorH'IHO STOMY npa 16 Baa nony'IHM < rll > < 0,05 lm • 3TH SH8'!9HHSI MHOf'O M9Hb-

we, '19M panee ll011)1''19HH8ll eellH'!HH8 

u )le:ll<e '19M 

\\ 
<r > 

1 
2 

<rll > 
\\ 

0,46 1m 

2 1'1 
< r l > lr. 

TO eCTb 00/lBCTb e3eHMOJl9JI:CTBHll C )1''19TOM nopeHUOBCKOf'O C:lK8THR. 3TO DpOTHeop9'1H9 

c penHTHeH3MOM u ycTpeHaeT yrnoeaH accnMeTpRll. AellcTJIHTen&Ho, ecnu eepoHTHOCTb 
2 

Bblll9Te He38.1l (HilH enepe.z:~) 00/lbWC, TO <p >-10, ll09TOM)I' (npH <lp
11

11> =Const)<~p >= 
2 

2 
II . II 

= <pit >- <pi! > - yMeHbweeTcH, a <rll > - eo3pacTaeT. TaKRM o6pa30M, yrnoeoe 

pacnpeaeneHHe H)I'KilOHoe e Heynpyrax rr - N -cTonKnoaeHnsrx MO:lKeT 6b1Tb o6'hHCHeHo Ha 

OCHoee eellH'IHHbl cpeJlHCf'O HMllYilbCll H)I'KilOH8 B pe3)1'1lbT8T9 reHepanHH eTOpH'IHbiX 'IBCTHU, 

< p 2 > H <~p 2 
>B COOTB9TCTeHH C npRHUHllOM Heonpe.z:~eneHHOCTH H pCilliTHBHCTCKHM C:lKliTR-

.j. II . 
eM OO/leCTH e3eHMO.Il9ACTeHSI e npO.IlOilbHOM nanpaeneHHH. 

PaccMoTpennhlA acpcpexT xocaeHHo Mo:lKeT oo'bHCHHTh u acHMMCTpH!O enepea B yrno

aoM pacnpeaenenHH Me3onoe e rr- N - CTOilKHoaenHHX. 3Ta acKMMeTpKR B c.u.M. nau6onee 

Bb!pa:ll<el(a np11 M8110A MHO:lK9CTeeHHOCTH BTOpH'IHhiX M930HOe H, 0'19BH.IlHO, Heo6XO.IlHMe .llllll 

HMnynbCnoro 6anaHca, Tax xax nyxnoHbl neTHT ne38.1l. 

B 38KillO"'CHHe aeTop paa no6narO.Il4PRTb 3.r.Booc, B.A.HHKHTKHa H M.H.WHpoxoea 

sa none3Hbie coaeTbi. 

9 
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Pacnpe.nenenae npoTOHOB c B c.u.M. B <PYIIKURH 
nonepe'IHoro HMnynbca JlRII aeynpyrax ,-- N
aaaRMOJleAcTBHA npK 7 Baa/c, 
Kpaaa11 1 - 2-Mepaoet. Maxcaennoacxoe pacnpe-
JliNieHHe! Arf('"!): ~) fi. ltP( ~1. /~PJ.I.)} 
KpHB8SI 2 - pacnpeJleneHHe raycc~~o. 

A(P.) 

I ! +"-... ... .., tl.& u 1 I F\ &.I.L I U t4 tl _... •'"'J" 

Pac. 2. PacnpeJleneaae npoToHOB B c,Q,M, B <PYHKURR 
npollODbHOro HMnynbCa JlRSI aeynpyrax rr-- N
B3aRMOJleACTBHA npH 7 6ae/c, 
Kpaaa11 - rayccoao pacnpeJleneaae. 

I ' ' ~ 

-- ~ .... • .. :f .... ·---


