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H a IIpHMepe (Tr"-p) - CT01IKHoBeHHil: npn aHepl"HK t == 5 Baa paccMoTpeHa 

MO.lle1Ib UeHTpa1IbHbiX W nepH<i:JeplflleCKHX IIHOH-HYK1IOHHbiX CT01IKHOBeHHil:. Ha6moaa

eMy!O Ha OIIbiTe ·8CHMMeTpK!O .YI"1IOBbiX. pacnpe.z:te.r:teHHH. p02K.z:ta!OIUHXCg 'laCTHU 

M02KHO 06'bgCHHTb 1 ecnH IIpe.z:tii01I02KHTb, 'ITO Ce'leHKe nepncbepH'IeCKIIX fJrJr)-
• CT01IKHOBeHHH COCTaangeT 720% OT IIO~HOI"O Ce'lemrg (Ji- p) -cT01IKHOBeHHH. 

.D.ng ceqemm ( Jr 71 ):.. aaaHMoaeiicTBHii npH E =7- 1 Baa nony'leHa oueHKa · 

6': """<::;:_ • 06cy2K.z:teTcg YI"noaag acHMMeTpHg po2KaaiOmHxcg a {Ji-f) 1i1i Jl N 
CT01IKHOBeHHgx CTpaHHhlX 'laCTHU. 
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J. B B e a e H rr. e 

B "' /1/' /2/ pauoTax noKa3aHo, qTo paccqrrTaHHhie no cTaTrrcTrrqecKOH Teoprrrr 

MHO)KeCTBeHaoro po)Kaearrs:r pacnpeaenea:He qrrcna nyqefi B 3Be3aax1 aaepreTrrqe

CKHH cneKTp 3aps:r)KeHHhiX 'JI -Me30HOB rr aaepreTMqecKrrfi cneKTp poarrawrrx-

cs:r B (Tt-p) -cTOJIKHOBearrs:rx npoToHoB cornac:yroTcs:r c onhrToM. OaaaKo yrnoshre 

pacnpeaenearrs:r poarrswrrxcs:r ·qacTrru, M30TponHhte B cTaTrrcTrrqecKofi Teoprrrr MHo

)KecTBeHHoro pO)KaeHHH 1 OKa3biBaiOTCH aHH30TpOnHhiMH IT aCHMMeTpHqHhiMH /oTHOCH-

TSJibHO yrna e ::.1\ I 4J., a a on biTe l/ 

YqeT neprr¢eprrqecKHX cTonKHosearrfi 
r-' 
ft -Me30HOB H HyKJIOHOB aaeT B03-

MO)KHOCTb oobHCHiiTb xapaKTep yrnoBhiX pacnpeaenearrii. OaaaKo qrrcneHHhie pe3ynb

TaThi pacqeToB, KaK oyaeT BHaHo aanee, onpeaeJIHIOTCH !IJIOXO H3BeCTHhiMH B Ha-

CTOHI.l{ee BpeMH aeTaJIHMH CTpyKTyphi HYKJIOHa M Me30Ha: qHCJIOM M930HOB B neprr

cpepnqecKOH qacTH OOJiaKa, HX 9Heprrreil: H T,a. noaTOMY Mhi MO)KSM npeTeaao

BaTb JIHllib Ha KaqecTBeHHOe 00bs:!CH9HHe 9KcnepHM9HTaJibHhlX aaHHhlXo 

H3 aaanrr3a aKcneprrMeHTanbHhlX aaHHhlX no B3aHMoaeficTBHIO owc~pwx Me-

30HOB H HyKnoHoB MO)KHO obrno obi, o6paTHo 1 nonyqHTb MH¢opMaUHIO o cTpyKType 
~ 

HYKJIOHa H Jl -Me3oHa. K co)KaneHHIO, ToqaocTb. HMeromrrxcs:r B HacTos:rmee 

speMSI aKcnepHMeHTaJibHhiX aaHHhiX eme HeaocTaToqHa ans:r oaHo3aaqHhiX BhrBoaoa. 

OaaaKo nonyqeHHbre cooTHowearrs:r lcM.aaneel B 5yaymeM MoryT ohiTb rrcnonb3o-

BaHhi ans:r TaKOI"O aHaJIH3a 9KCnepHMeHT8JibHbiX aaHHbiX, 

.!..!• AaanH3 aKcnepHMeHTanbHhiX aaHHhiX 

PaccMoTpHM neynpyrile (9i-r)-cTonKHoseims:r npn aHeprrrn 

A -t/4- E =5 Baa. 

B Taonrrue l nprrBeaeHbi 3HaqeHHH YI"JIOBOH aCHMMeTpHJA =n n BhrqrrcneHHhie 
/4/ __.,. 

no aKcneprrMeHTaJibHhiM aaHHhiM pa6oThi • 3aecb tt - qrrcno qacTnu, po)Kaa-
~ 

romrrxcs:r B nepeaaroro nonyc¢epy, a ~ - qrrcno qacTrru, po)Kaa:omnxcs:r B 3aaHIOIC 
r--

nonyc¢epy /no OTHorueHHIO K BeKTOpy CKOpOCTH rrepBHqHOI"O JI -Me3oaa/. 

1/ Ll.anee B93ae, eCJIH 9TO He oyaeT cneuHaJlbHO OI"OBOpeao, oyaeM pac-
CMaTpHB8Tb CHCTSMY U8HTpa Mace CTaJIKHBaiOUlliXCH 1f- -Me30Ha H 

npoTOHa. 
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npn STOM npe..a.nonaranoeb, 'ITO Hen..a.eHTMcpMUMpOB8HHbie llO.TIO:>KHT8.TibHO 38pSI:>KeH

c:-+ 
Hbie qaeTMUbi SIB.TISIIOTeSI npoTOHaMH /BapHaHT 1 I, mr6o ....., 'Jt -Me30HaMH /BapH-

aHT IT!. Cpe..a.Hee onpe..a.eneHo KaK 

A=( -;1 + rr.) /( ~ ~ 

tlc, ~!) Ill 

l13 Ta6nHUbi T BH..a.Ho, 'ITO yrnoBaSI aeHMMeTpHSI onpe..a.eneHa e 6onbWHMH 

eTaTMeTM'IeeKHMH OWH6K8MHs M, ~poMe TOro, eyrueeTBeHHO MeHSieTeSI llpH nepe-

xo..a.e OT O.llHOrO BapHaHTa H.lleHTMcpHK8UHH 'IaeTHU K ..a.pyrowy. 8 OT.TIH'IHH OT 

/5/ /6/ ( p n }-eTO.TIKHOBeHnil /eM. • I I B paeeMaTpMBaeMOM enyqae B enyqas 

npe..a.enax eTaTMeTMqeeKHX OWM60K HeT 38pR.llOBOH aeHMMeTpHH, eenH paeeMaTpH-

B8Tb Bee 3apn:m:eHHbie qaeTHUbi: A ~ i. 

!!J. YrnoBaR aeHMMeTpHR HyKnoHqB 

H a pne. 1 npnBe..a.eHbi ..a.narpaMMbi ueHTpanbHOro H Tpex B03MO:lli:HbiX BapHaH-

TOB nepncpepnqeeKHX eTonKHOBeHMH. UeHTpanbHbre eTonKHOBeHHSI /pHe. ]a/ no-

.· . /1/ . 
,llp06HO paeeMOTpeHbi B pa6oT8X , .[lanee Mbl 6y ,lleM llO.Tib30B8TbeSI pe3yl!bT8Ta-

MH STMX Bbi'IHC.TieHHHo 

.[lnSI paeqeTa nepncpepn'IeeKHX cTO.TIKHOBeHHH, eoOTBeTeTBYIOIUHX .llHarpaM

M8M ]B n le, Heo5xo..a.nMo 3HaTb xapaKTepHeTHKH (Jili)- B3aHMo..a.eifeTBHif. O..a.

HaKo B paeeMaTpHBaeMoif o6naeTH aHeprnif nopR..a.Ka HeCKO.TibKHX BaB po:>K..a.eHHe 

HYK.TIOHOB npM (111~) -eTO.TIKHOBeHHSIX M8.TIOBepOSITHO H yrnoBaSI aeMMMeTpHSI 

npOTOHOB H HeifTpOHOB B nepHcpepH'IeeKHX eTO.TIKHOBeHHSI TMlla }B M le He 38BHeMT 

OT npe..a.nono:m:eHMH 0 (TJ:n) -B38MMO.lleifeTBMSIX. 

B Ta6nnue 11 npnBe..a.eHhl Bhl'IneneHHhle 'IRena npoToHoB n HeifTpoHoB, 

po:m:..a.aiOrunxen B nepncpepnqeeKHX eTO.TIKHOBeHHSIX THll8 1 B H le n BbmeTaiO-

(
_,p -4p ) 

IUMX B nepe_qHIOIO Ytlf 1.\ \'\I\'\ nnn 38.llHIOIO { 
<.-- I' 
t't 1pr ~ 

~P) 
tL lh 

nonyecpepbi. /no OTHOWeHHIO K BeKTOpy eKOpOeTH nepBH'IHOro 
~-:11 -Me-

~I 

'! 

:; 

•'· 

.. I 

~I 
I. 
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2/ r.:- 3/ 
3 OHa B eHeTeMe KOOpLlHHaT eTanKH:B8!0lll9f'OeSI './1 -M930Ha H: npOTOH8 / • 

0TMeqeHHbie B Ta6nHue TI BapHaHTbi paeqeTa A H B pa3nH:qa!OTeSI npennonoJKeuH:-

HMH 0 (!J/'Jf) -B38HMOLlefieTBHH /eM. nanee/ • 

B oTnH:qHH: oT enyqas I prt. /-eTonKHoBeHHH) rne 6e3 yqeTa H3o6apbi uenh3H 

17 I 181 
06bHeHH:Th yrnoBy!O aeHMMeTpH!O pO:>KLl8!0IUH:XeH qaeTHU t B paeeMaTpHBae-

MOM enyqae · ('Ji- p) -eTOnKHOB9HHll KaK B MOLl9nH e H:306apofi, TaK H: B MOLl9nH 

6e3 uao6apbr yrnoBbie paenpeneneuus po:>Kna!OIUHXeSI qaeTuu B eH:eTeMe ('.l•f} oKa-

3 blB8!0TeSI aeHMM9TpH:qHbiMH. 

nepucpepnqeeKH9 eTOnKHOB9HHSI THIT8 1 ,/ eymeeTB9HHO 3aBHeSIT OT eBofieTB 

nepH:cpepH:qeeKOf'O M930HH0f'O o6naKa, KOTOpoe o6paayeTeSI npu BH:pTyam'!HOll nueeo-

UH8UHH uaneTa!OIU ero 'Ji- -Meaoua /uanpnMep J ']1--:, N + N +.211 ~ gj ~ 3r;r I. 

PaeqeT T8KHX eTOnKHOB9HHll M9H99 0LlH03HaqeH 1 qeM paeqeT eTO!lKHOB9HH:ll TH:rra 

1 B l:l; 1 e, TaK K8K B HaeTOSilll99 Bp9MSI oqeHh M8110 U3B9eTHO 0 eTpyKType M930HOB. 

OnuaKo, eenn orpauuqH:TheH paeeMoTpeuHeM rrepucpepH:qeeKux eTonKHoBeHHfi e rrapa

MeTpaMu ynapa CS 3-"ll / :ly c.. , rne Ji - Maeea (jf -Meaoua, TO epen-

HSIH rrepenaqa IIMITYilbea epaBHUT9!lhHO H9B911UKa II HYKIIOH. rroene eTO!lKHOB9HHSI e 

rrepncpepuqeeKHM M93'.:>HOM TJ ~ leM.pHe.l d IBeneneTBne penHTUBueTeKoro e:>Ka-

THH yrnoB rrpu rrepexone oT eneTeMbi (:Ji1ff') 
B rroenenuefi eueTeMe B 38LlHIO!O rronyecpepy: 

/eooTBeTeTB9HHO LlilSI llpOTOHa H Heil:TpOHa/. 

'2./ YqHTbiBaSI, 'ITO epenHHit HMITYilhC HyKnOHOB 2 o6pa3y!OIUHXeH ITpH paerrane 

H3o6apbl p !::.: 0,23 EsB/c (B eHeTeMe ITOKOSI U3o6apbi), HeTpyLlHO y6e

LlHTheSI1 'ITO Bee HYKilOHbi Bbl!l9T8!0T B CHeTeMe eTanKHBB!OlllHXCSI 'Jj--
. 0 0 

- M930Ha H npOTOHa DOLl Yf'll8MH e < 30 -+ 40 K H arrpaB!l9HH!O rrepao-

HaqanhHOf'O LlBHJKeHHSI. uao6apbr /ep. nanee auanorH'IHbie paeqeTbi penSI

THBueTeKoro CJK8THSI yrnoB LlilSI 1J -Me30HOB/. 

3/' .£ r::"-
[J,anee eiieT9Mbl U9HTpOB Maee CTa!lKHBa!OIUHXCSI rrepBHqHOf'O JJ -Me3o-

U8 H ripOTOHa, nep8H'IH0f'O 'Jj- -Me30Ha H rrepHcp9pH'I9CKOf'O M930Ha H3 
l 

o6onoqKH ITpOTOHa 6yneM LlilSI KpaTKOeTH COOTBeTeTB9HHO 0603HaqaTb 

KaK 11 eHeTeMa · ('Jip) II u 11 CHeTeMa (JTJT) 11
• Auanoraquo, eucTeMy ueHTpa 

Mace CT811KHBa!OIUHXCSI rrepucpepH'IeeKOr'O 'JI -Me30Ha H3 060!l0'II<:H 
rr.- (T"~ 

H aneTa !OIUero ::1( • -Meaoua I Y1 eM .n anee I u rrpoToHa 6y Ll eM o6oaua-

qaTh K8K CHCT9MY ( f!T ;I< p ) 
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C yqeTOM ueHTpanbHbiX CTOnKHOBeHRH yrnoBaSI BCIIMMeTpiiSI POLlliBWIIXCSI 

B (~-rJ -cTonKHOBeHIIIi 'IBCTIIU 

A = ~ -;· .. ( i>,Pf, + n:,. > ,_'~.-d j 2 n.· ... cnr~. + n:~. J ·-~.-~, ~ 
3necb 

~=~ 
' ~'"' 'Rtv 

-- n o.;;'il 
f(-

c;:i"' 
11"~ 

) 

Q:p 

~ - l --:z. ~,.., 

1rlf 
-- a-;, IV 

)11T"~ 
(jirN 

I 

I 21 

/3/ 

o-;,11 H a;,., - IIOnHbie ceqeHHSI (:JiJi'):_ R (Jr/V)- B38RMO.UeficTBHH / .... 
(t'' - ce•IeHne Bcex Heyrrpyriix 

1fN (~N)- B3aR,MO.UeficTBRH; 

J ~-u £E) 1 N (E.) dE. z ~nr ·,h., o--P 
f I 

u.}'::: s~N£1.)9/II(l)olf ~(j'n,.,·n7r 1 

- ceqeHRSI rrepiicpepHqecKRX (3f7l)- R (JTf)-cTonKHOBeHHH /eM, pHc,l /; 

n.fl ::: s? N (E) ol E. ) l1_=lo {E)dt 
Jl J tr. 

- 'IIICno rrepHcpepii'IeCKIIX Me30HOB B o6onoqKe rrpoToHa n Ha:neTaroruero · 

'Ji -· -Me3oHa; 'I fl (£) H 9Ti (£}- 9HepreTH'I9.CKIIe CII9KTpbi 9TRX M.930HOB~ 

/4/ 

/5/ 

. ~ I nc:= ttc ::. nc !)., - 'IIICnO 'I8CTRU, pO:fKLl8IOll.{RXCSI B OLlHOM BKTe Heyrrpyroro 

(':n--p) - cTonKHOBeHRH. B 'IBCTHOM cnyqae, Korna paccMaTpHBaeTcSI yrnoBaSI 
'.. 

8CHMM9TpRSI IIpOTOHOB HnH H9HTpOHOB 1 COOTB9TCTB9HHO 

c. n.c.=nr ...., - u,4 
) 

11-c=n~ -- 0,6 

3anaBaSI aKcrrepnMeHTanbHbre 3HB'IeHRSI yrnoBofi acRMMeTpHH A nnH 

IIpOTOHOB H H9HTpOHOB 0 rrony'IRM LlBB ypaBH9HHSI LlnSI OIIpeneneHHSI LlBYX KOacpcpH-

~. ~z. UIIeHTOB H 
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161 

Tax KaK axcnepHMeHTanhHbre aHa'!eHI:UI A p H A.. HaBecTHbi B HacToSimee 

BpeMSI C 6onhlllHMH OlllH6KaM.H. 

lllHpOKH~ ~HTepBan 3HB'IeHHti 

lcp.Ta6nHny II, To ypaBHeHHSIM 161 yaoaneTBopSieT 
" ' ·-

~, H f:z. _. OaHaKo ao acex cny'IaSix nonHoe 

Ce'IeHHe nepH~epH'IeCKHX CTOnKHOBeHHfi 

171 

EcnH HMe.eTCSI aaMeT,HBSI BepOHTHOCTh CTOnKHOB9HHil: THna lB HnH .}c lapyrH-

MH cnOBBMH, BenHKO C.e'!eHHe (:1r1T) -aaaHMOaeil:CTBHSif, TO ecTeCTBeHHO aony- · 

CTHTh, 'ITO C 6onhlllOti. ,BepOSITHOCThlO 6y AYT npOHCXOAHTh 

Cbi o6paaoaaHHSI ne~H~ep_H'!ecxoti o6ono'IK.H y aaneTaromero 

H BHpTyanhHhle nponec
r;;o-:.J/ -MeaoHa, T.e. 

6yaeT 38MeTHOti TBK)Ke H BepoSITHOCTh CTOnKHOBe.?!i.R THna } ol H Hao6opoT. 

0Tcroaa cne.oyeT O)I{HaaTh, 'ITO aHa'!eHHSI. ~1 ' H f2. aon*Hbi 6biTh oaHoro 

nopSI,!lK·a. npH aTOM ycnOBH1f B o601fX pBCCMaTpHBaeMbiX BapHaHTaX nepHtilepH'IeCKIIX 

cTonKHOBeHIIil: - 6ea .Hao6apbr H c Hao6apoti - aanny'Illl ee cornacne c axe nepnMeH-

TanbHbiMII ABHHbiMII yaaeTc.II nony'IIITb1 ecnH 

~I~ 0, i ) 17 I 

PaCCMOTpeHHe <f:>II3H'IeCKI!X cne.OCTBHH, KOTOpbie BbiTeKaroT H3 onpeaeneHHbiX TBKHM 

o6pa30M 3Ha'!eHHH ~ 
~. 

, oTno:>KHM ao § 3r. 

U. YrnoBaSI acHMMeTpHSI 
~ 

:J/ - Me30HOB 

CpeaHee 'UICno CJi -Me30HOB 1 po*aaromnxcSI .B nepH~epH'IecKoM ('Ji'ii)-
- cTonKHoBeHHH I eM .pH c. 1 B H 1 c I, 

+--' +-- ""-
-.p = ( ..... '" a: i" + n d cr c( ) I ~ n, n, 11'1i , -,,. 7T7i 181 
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H n, - 'IHCJ10 'J/-Me30HOB, pO)Kll8!0IIUIXC5! llpH Heyrrpy-3necb n:., 

I 

roM H nHcpcppaKUHOHHOM (Jrlf) -B3aHMOneiicTBHRX H BbineTa!OlllHX B nepenH!O!O HJ1H 

3allH!O!O nonyccpepbi B CHCTeMe (JTP) ; cr_i~ H O"C:-coOTBeTCTBy!O-
/£...,. 11'11 "" 

wHe ce'IeHHR; <T ::: ~ ;., + c:r"' 
7t 7f 117f 71j 

niS - COOTBeTCTBY!OlllHe 'IHCJ1a 'JT 

Me30HOB, po)Kna!OlllHXCR np11 pacnane H3o6aphl {B Monenn c H3o6apoll. 

AHanorH'IHo, cpenHee '!Reno 'Jr- Me3oHoB, po)Kna!OWHXCR B nepHcpepH'Ie-

CKOM (:nrJ-cTonKHoBeHHH lcM.pnc. 1 4 1 

- . --... ( .__ ~.., l"r"" i "' .--p_ n v_ 
h.z - z 'lfN 

;:::!~cr"')/oc + n z. 7t ~ ,."' 

'91 

.D.nR Bbi'IHCJleHHR 
n j., 

I 
nepelneM B CHCTeMy (Jrn) • nonHaR 9HeprHR 

CTaJ1KHBa!OlllHXC5! Me30HOB B 9TOI CHCTeMe KOOpnHH8T 

.'N1r-r- ::: V 1!.-_r £E.~ .t>' =: lf2ef1 1101 
I 

rae J" -Macca JJ -Me30Ha; l. :~[IV SHeprHR nepHcpepH'I8CKOT'O Me30Ha 1 

a EH=Ml./j' H p=-i IIOJ1H85! 9HeprHR H CKOpOCTb npoTOH8 B CHCTeMe, 

rae nepBH'IHhiii ~- -Me3.0H IIOKOHTCR, M - Macca np~ToHa, 

npn E ==5 EaB B cpenHeM E. /EN -::= 30% +40% lcp.
181 

I. CooTBeT-

~ npH 9TOM 

Bbiaen~!OlllelcR npH aHHHrH:!UHH HYKJ10Ha C MenneHHbiM 

CTBY!OlllaR BeJ1H'IHHa 6nH3Ka K BenH'IHHe SHeprHH W:::: .2M, 
aHTHHYKJ10HOM, 

noaTOMY llOJl)KHbi 6b!Tb 6J1H3KHMH H cpenmre 'IHCJ1a pO)Kna!Oll.lHXCR B 9THX 

CTOJlKHOBeHHRX 'IaCTHU. Yf3 CT8THCTH"'eCKOrO pac'IeTa HeynpyrHX ("1f"7i)-cTOJ1KHo-

BeHHI cnenyeT1 'ITO 'IHCJ10 pO)Kna!Oll.lHXCR 3apR)KeHHbiX 'IaCTHU IB nonaBJ1R!O-

HOBHOM 

Ill eM 60J1blllHHCTBe 

~., 

JJ -Me30HOBI 

c:Jr+ -Me30HOBf n rh 
"h ' 11: ~ 1,5. 3J'H 

z:? , a HeiTpanbHhlX IB oc-

K 9KCnepHMeHTaJ1bHbiM 'IHCJ18M 1 nony'IeHHbiM llJ15! 

3Ha'IeHH5! neiicTBHTenbHO 6J1H3KH 

I. ~' 191 
lA//V/-aHHHT'HJ15!UHH • 

LJ:HCJ10 'IaCTHU1 BbiJleTa!OlllHX B CHCTe1,i:e (:Jr'Jf) H30TpOIIH01 a B CHCTe-

Me (r.rJ - B nepenH!O!O nnn 3anH!O!O nonyccpepbi1 paBHO: 

~ ih 
= n j.., S2. I '17i 

~,., 

n'"' S2 /'til tt, . 
yt. = ' , ) r I Z. 1111 

j 
·\ 

( 

t 
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3.uecb 

) 
S2. = 4-1T -.J2 2 , ) S2,=.27r{1.-Cne*) = Z1r (t+f/v) 112/ 

V=; p { E - cpe.uHsUI cKopocTb B cncTeMe (77T) -qacTnu, po.unewnxcH npn 

HeynpyrOM (JTn) -cT011KHOBeHHH
4 / 

) 
113/ 

- cpe,llH5151 SOOpi"lll1 ll HMTIYllbC '18CTHU 1 pO,llHBWHXCI1 B Heynpyi"OM (Jrn:J- CTOllKH0-

5/ 
BeHI!H 

/14/ 

CKOpOCTb CHCTeMbi (Jrii) OTHOCHTellbHO CHCTeMbi (71p) , . C1 H f 2 - COOTBeT· 

r:=--
CTBeHHO, ll011H811 SHepi"H51 nepBll'IHOI"O "JJ -Me30H8 B CHCTeMaX ('Jff) n (nJa; 

4/ 

5/ 

/15/ 

npu Co.s 9~-~/Y,oqeBH.llHO, iJ e,.:: VVt-1'-'z. ~H e/(f'+VC,e) .== OOJ 

T,e, Bee '18CTHUbi, BbilleTa!OlUHe B CHCTeMe ('JT/i) UO.ll YI"118MI! e > e;Jr 
B billeT a lOT B CHCTeMe (Jrf) B nepe.llHIOIO TIOllYCcPepy e, <1i/.fl., .I 

npn nepexo.ue K CHCTeMe (Jtf) Mbi HCTI01lb30B811H llHWb cpe,llHIOIO 

sHepruro po:>K.uaromuxcH B (JTiiJ-cTOllKHOBeHHH Me30HOB, CTporo roeopH, 

npJI npeo6pasoBaHHI1X K CHCTeMe ( Jl'f) cne.uyeT y'IHT hiBaTb eecb 

SH epreTH'IeCKHH cneKTp pOLl HBI.l.J HXCI1 Me30HOB W.:: lv (f) • O.u HaKO 

TaKoe YTO'IHeHHe TeopHH saMeTHO ycno:>KH!1eT ¢opMy11hi H 'IHcneHHbie 

pacqeTbi, HO B npe.uenax TO'IHOCTH HMe!OlUHXC51 B H8CT0Hlllee BpeMH 

SKCnepuMeHT81lbHbiX .ll8HHbiX He BHOCHT cymeCTBeHHbiX H3MeHeHHH, 

6/ ct>opMyna /}4/ 11B11HeTCH Clle,llCTBHeM COOTHOWeHHH ~z :=J'( f 1 -f' ft) 
H K2.=1/(l-f'7.) npu ycnoeuu, 'ITO /',!:::: E, 
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B KOHKpeTHOM cnyqae, Koraa E =5 Baa n: ~ !::' 0,3; .521 /'til =0,8; .J22 /'til::: 

=0,2. 

B HaCTOSir.uee BpeMSI coBepweHHO HH'!ero He HaBecTHO o an:¢paKUHOHHOM 

(JTii)-pacceSIHHH, ,ll09TOMY BeCb pacqeT BbiUOnHHM B aByX BapHaHTaX. 

B Bapn:aHTe A 6yaeM npeanonaraTb1 '!TO B (;n-Il} -cTonKHOBeHHSIX, KaK 

B cnyqae (JT ~)- H {AIIfl)- CTOnKHOBeHn:ii npn: 9Heprn:SIX 

~ ~ =if'!, 0:: ~ 
71'11 7rll 

c~ I BaB ceqeHn:e 

"" 

B BapnaHTe B Boo6r.ue npeH.e6pemeM an:¢paKUHOH.HbiM pacceSIHHeM II 6yaeM 

cqn:TaTb1 'ITO nonHoe ce'!eHn:e 0:: - .:::: v.:: • " 
7i" ' 71"7r 

B Ta6nn:ue ll npnBeaeHbi aHa'feHHSI qn:c"en, pomaaror.unxcSI MeaoHoB 

7/ 
anSI BapnaHTOB A n: B • 

.._ -, n, 

Bbi'!HcneHHSI BbmonH.eHbi anSI aByx Moaeneii nepn¢ep.rrqecK.HX cTonKHOBeHHll, 

COOTBeTCTBYIOI.UHX an:arpaMMc':l.M e .H C Ha pn:c. 1. KaK B.HaH0 1 peaynb.TaTbi 

B bi'f.HCU eH.Hfi Kon.rrqecTBeHHO Mano paan.rrqaroTcSI. B o6on:x cnyqaSIX npe.rrMyr.uecTBeH"" 

Hhle HanpaBneHHSI BhlneTa 'faCTHU o6p830Bc':l.Bill.HXCSI np.H CTOUKHOBeHH.H COOTBeTCTBy-
- I 1 

roT Ha6nroaaeMbiM Ha onbiTe. 

BapbHpoBaH.rre ceqeHHSI an:¢paKUHOHHoro {JT ii) .. pacceSIHHSI He MeHSieT cyr.ue-

CTBeHHO BeU.H'fHHbi YNIOBOM c':l.CHMMeTp.HH. -
Ecn.rr n:aBecTHbi aHa'!eH.HSI rt,~ 

" ~, fz 
HbiX 3Ha'feHHii yrnOBOii c':l.CHMMeTpH.H pomaaiOI.UHXCSI 'JI+ 

TO H3 9KCUepHMeHTanb-

- r--'0 'ji - H JJ - Me30HOB 
I 

MO:>KHO ,B UpHHUHUe, OnpeaenHTb cpeaHIOIO aHeprHIO BHpTyanbHbiX Me30HOB B o6o-

noqKe HaneTaror.uero g;--Mea~Ha. 

JlnSI 9TOrO yqTeM 1 'fT.o CTaT.HCT.H'!eCKHe Beca aByX B03MOMHbiX KaHanoB 
r':"-

aHCCOUHliUHH J/ -Me30H8 paBHbi: 

fji- ~ 0?, S (Ji- Jlo Jio} + 0 GS {'Ji- Jj-Jf+) 

7/ 

/ 

T BK KaK noaaBnSiror.uee 60nblll HHCTBO 'f8CTHU B CHCTeMe (Ji'7i) nocne 
.aucppaKUHH aBH)KeTCSI noa yrnaMH 1 6n.H3KHMH K yrn.!lM f),._O H E)rv7T 
TO 5onhir.lHT 'ff.lCTb 'f8CTHU 1 an:tiJpar.HpOBc':l.BillHX B CHCTeMe (71 iiJ I 
B. f!f!p<)!Jflfflir; lflflf .'3f.l.l.(HI010 nonyctiJepbi 1 B CHCTeMe ('Jrp) TBKMe Bbi

il ''Ttl ;r;T r;r,r,·r fi'!T r;T fl'!f! nr) B rrepea HIO ro HnH aaaHIOIO nonyc¢ep bi. 

' • 
t 
' 
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CTOJIKHoaeH un TJ"f - J,.,..,,- _ T 0 -3 0 OTHOCHT91IhHbi9 aepoHTHOCTH nn ~ Jl 0 
-Me30HOa C 

I 

npOTOHOM COOTaeTCTaeHHO paaHbl 0,217; 0,55; 0,233. 3HaH 9TH aepOHTHOCTH 1 Mbl 

Mo:meM ana Ka)l{aoro 3Ha'!eHrra aHeprrrrr E *" neprr¢epn'!ecKoro MeaoHa :if* 

lcM.puc. 1 of labi'!HCJIHTh ;.,: :,,. ::= :f ( C ~) , ecnu aocrron&ayeMcSI aKcrrepu

MeHTanbHbiMH aaHHbiMH ITO Heyrrpyi'HM H arrcppaKUHOHHbiM (:jj•fJ-;,{.ii+l'). H (Ji 0 f) -
CTOJIKHOa9HMHM npM 9H.epi'HM £ = e ,a.- • B TeX CJiy'!aSIX, KOI'aa aaHHbiX OIIbiTa 

81 
HeaoCTaTO'!H0 1 MO:>KHO aOCII01Ib30aaTbCSl TeopeTM'!eCKMMH pac'!eTaMM 

T.fMCJIO '!8CTHU, abiJIDT8JOIUMX a rrepeaHIQ.IO MJIM aaaHJOJO IIOJiyccpepbl IIpM 9TOM 

onpeaeJIHeTCSl COOTHOWeHHSIMH 11 i I H 1121 t rae .£ - 9Hepi'MSl Me30HOa IIOCJie 

Heyrrpyi'OI'O HJIH arrcppaKUHOHHOI'O (JTf) -aaaMMoaeficTaHSl 13Ha'!DHM9 9TOH 9Hep

I'MH oepeTCSI H3 9KCIIepMMeHTaJibHbiX naHHb!X MJIM abi'!MCJISleTCSl TeopeTH'!eCKM/: 

/161 

- CKOpOCTh CHCTeMbl. (:11~ f) OTHOCMTeJibH·o CHCTeMbl (Jrp) 
HaneTaJOIUei'O Jj--Me30Ha a CHCTeMe (Jif) lcM. 1151/: 

E, CKOpOCTb 

117 I 

CKOpOCTb 9TOI'O M930H8 a CMCTeMe 

KaK rroKaaanrr pac'!eTbi, aKcrreprrMeHTanbHbie yrnoabJe pacrrpeneneHHH Meao

Hoa, po:mnaJOIUHXCSl a c~·rJ-cTOJIKHOaeHMSlX rrprr E = 5 Baa MO:>KHO OO'bSlCHMTh 

eCJIH aJISI 9HDpi'HH nepncpepM'!eCKOI'O Me30H8 ahlOp8Th 3Ha'!eHHe IIOpSlaKa HYKJIOH-

Hoi!: Macchi. Bon&wae aKcrrepnMenTan&Hbie owrr5Krr, 

CTOHIUee apeMSI YI'JIOB8SI 8CHMMeTpHSI :JT_,.- I Jf~ 

rroKa caenaTh 6onee onpeaeneHHhlX aaKJIJO'!eHai. 

C KOTOpb!MH M3aeCTHbl a Ha

JJ0 -Me30HOa He II03aOJISl!OT 
I 

I1 CII01Ih3YSl '!HCl!eHHbie 3Ha'!eHHSl 17 1 I H 17 111' H3 COOTHOWeHHH 13 I MO:>KHO 

OU9HHTh aeJIH'!HHY ceqeHHSl aoarrMoaeil:cTaHSl 

81 M bi - "' HCIIOJih30aal!H CTaTUCTH'!eCKYJO TeOpH!O nnH Heyrrpyi'HX peaKUHu IIpH 

E" / 1 Baa u onTuqecKyJO Moaen& anSI arrcppaKUHOHHoro pacceHHMH. 
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(J -= ~ '~ J_ -::::: u;""'N 
2?, o;,.~~ "' a;,,., 7t1f ..,."' n (}:IV IV 

/18/ 

r.oe O:V~ ~;! ~N rt/V - ceqeHue n~pu¢epuqecKux CTOliKHOB8Hfill HyKliOHOBJ 
,...,_ 

cl TaK:>Ke qucrro MeaoHOB B nepu¢epuqecKoil o6orroqKe Jl -MeaoHa: 

n7i ':::: o/5 fz ~ Q, I /19/ 

CTOllb 60llblliH8 3HaqeHHH 0"- H n, yKa3biB8IOT, 
7ill 9/ 

qTo reoMeTpuqecKue 

paaMepbi tj'/ -MeaoHa 6rruaKH K paaMepaM HYKliOHa 

B paccMaTpuBaeMoil Mo.oerru ueHTparrhHhlX n nepu¢epuqecKHX cTorrKHoBeHuil 

r.J/ -Me30HOB c HYKliOHaMH B o6rracTn aHepruil 1 EaB L..~ E· ~ 10 BaB aBea.obr 

C I'Hll8pOH8MH MOI'YT o6pa30B8TbCH liHWb npH U8HTp81IhHhlX CTOliKHOB8HHHX 0 TaK 

KB.K B ( JTn) -cTOliKHOB8HHSIX 9H8pl'HH W7TH eme H8.1lOCT8TOqHa JlliH a¢¢eKTHB-

HOI'O o6paaoBaHHH nap runepoHOB H aHTurunepoHoB. YrrroBoe pacnpe.oerreHne rryqeft 

B T8KHX 3B83Jl8X .llOll:>KHO 6biTh CHMM8TpHqHbiM IB CHCTeMe (31'/V) /oTHOCHT8llh;... 

HO yrrra e = u/:J.. • O.oHaKO B.HB.liH3 ('JJ-f} -cTOliKHOB8HHii npH aHeprHH 7 BaB III I 

yKa3biB88T H8 38M8THYIO YI'liOBYIO 8CHMM8TpHIO pO:>KJlB.IOlllHXCH 1\ -runepOHOB: 

A ::::: h (fl ..( /. . 3roT 9KcnepnMeHTarrhH hiii peayrrhTaT MO:>KHO noHHTh, ecrru pac-

~ ~-
CMOTpeTb nepH¢epuqecKHe cTorrKHoBeHHH nepBHqHoro 'JJ -MeaoHa c K -Me-

aoHoM B o6orroqKe HYKliOHa. npu aTOM /\ -rHnepoH 6y.oeT Bblll8T8Tb B 38JlHIO!O 

nonyccpepy lcp. § 31. TaK KaK HapH.oy c .ouccouuauHeii npoToHa Ha napy (t11<) 
B03MO:>KHa TaK:>Ke JlHCCOUH8UHH Ha napy (Zk) , TO Cll8JlY8T O:>KH.Ll8Th 1 qTo ;;?: 1" _ 

1:1 . :;[ 
0 -r~:~nepOHbi 6y.oyT HM8Th yrnoByiO acHMMeTpHIO Az ..( 1.. 

npe.oCT8BliH8T l:IHTepec aKcnepHM8HT8llhH8H npoBepKa aTOI'O 38KliiOqeHl:IH IOI 
I 

91 
TaK KaK nOliHbre ceqeHHH ( 7r/V) n (/vJti)BaauMo.oeii:cTBHii: np1:1 9HeprHHX £ > 1 BaB 

npH6liH3HT8llbHO paBH bi: CJ'i.N t;:;;- r::f"NN , TO rpy6y10 OU8HKY a; ;y _,.... OQ.N MO:>K HO 

llOllyqHTb H3 npOCTbiX I'80M8TpHqecKHX C006pa)K 8HHii:: ceqeHHSI O"'iTIV :-/i ("?IV+?;; J~ 
H o-'NN = tru ~~ paBHbi liHWh1 8CliH npH6liH3HT8llhHO paBHbi pa.OHYCbi 

HYKliOH.a H MeaoHa : ?.,v ~ 7.;r ,T.~. cr;., ".:::" hrz;. ~ o;,N • PaHee B pa6oTax1 0 
6billa norryqeHa liHllih HH:>KHHSI OU8HK8 0"'_ ho :;.,.S,..(J, TaK KaK ~-Me30H pac-

TTT "' 
CM8TpHB8liCH K8K KOM6HH8UHSI "rOllbiX" HYKliOHa H 8HTHHYKliOHa 

10/ Ha IIOMHHM, qTo Hallia Mo.oerrh npHMeHHMa liHWh npH E '>"> I BaB, .orrHHbi BOliH 

B3ll.HM0.08tiCTBYIOlllHX qacTHU JlOCTaToqHo M8llbi H Mbi MO:>KeM paarrHqaTh 

uenTparrhHbre H nepucpepHqecKHe cTorrKHOBeHHSI. YfaBecTHo, qTo npu 13 ~ 1 Bas 

A r ') 1.. ; no a aTOM crryqae KaK lf.onSI o6'bHcHeHHH yrrroBbiX pacnpe.a erreHnii: 

'jj -MeaoHoB npH. E ( 1 EaB, Heo6xo.onMo .oeTarrhHOe paccMoTpeHHe MaTpn'J
H biX arreMeHTOBo 
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Via II3MepeHHH yrnoBoii: acHMMeTpiHr l"HnepouoB H K-MeaouoB B03MO)KHO 

nony-'!HTb HHcpOpMaUH!O 0 ( fJrr...) -B38HMO.Ll~HCTBHHX. 

) 
B aakniO'IeHHe nonb3Yl0Cb cnyqaeM no6naro.uapHTb BaH raa-qaua, .LlHH .Lla-

uao, B.Y1BaHoBa H P.Jie6e.ueBa 38 o6cy:ti<.z:teHIISI 9KcnepHMeHTOB c or--Me30Ha"tvm. 

T a 6 n n u _a 1 

Po.u HBIIJ HecSJ 
BapHaHT I' BapHaHT TI 

qacTHUbi 
cpe.uuee 

p 0,:37 + 0,13 0 O, c~3+0, II 

rt 0 38 f- 0,19 0,38..:tO, 19 0 38+0 I9 
' - ' - ' ::n+ 0,97 + 0,34 1,7I+U,47 1,38+0,42 -

'Jf- 1,54 + 0,38 1,54.;!:0,38 1,54+0,38 -:no 1,25 .;!:0,59 1,25+0,59 1,25+0,59 

p •1i+. 
) J 

li- 0,95 ..:!: 0,16 l 194:0 20 ' - ' I,06+0,It> 

I Bee aapSI:ti<eHHbre 
'I8CTHUbi/ 
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T a 6 n n u a 11 

PO.llHBWM- l13o6apuaH Monenh i'{lo.llenh 6e3 II3o6apbr 
ecH qacTn-

BapnaHT A BapnaHT B BapiiaHT A BapuaHT B Ubi ---
~p ,6- p -p cf-f' ~,. 

.....__ - -l'l· h.., rt, h.., YL, rL' n!, h.~ I I ---
p u 0,78 0 o,7e 0 0,33 0 U,JJ 

n_ 0 0,22 0 U,22 0 u 67 
' 

0 U,67 

'Ji-f- l,I5 0,79 1,35 0,79 I U 
' 0,34 l lJ 

' 
U,J4 

'JJ- I,U u 3~ 1,2 0,39 I 0 0, JL~ 1,15 0, JL+ ' ' aro 0,95 0 59 1,25 0,59 0 86 0,34 I 15 0,34 ' ' ' 
P; Ji.,.j r,- 2, I I 96 ' 2,55 1,96 2 u 

' 
I,O 2,3 1,0 

/see 3apH.tKeHHbre 
qacTIIUbif 

L --
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