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1. B SToll paooTe upoaeAellhl caMocornacoaaaaL:e pac'leTL: MaCCL: a xoacTanT 

CBSI3H (napnRAilbllhiX map11a) peaoaanca Y~ 121 
(Macca 1385 Msa,xaanToaL:e 'IHcna T=l , 

s =- 1 , J = 3/2 , P ( Y* N )..+.1). PaC'leTLI upecneeyJOT ABe nena. fiepaas - accneAOBaBHe 
I /3/ 

HapymeHBB YHBTapnol! CHMMOTpBK OTHOCHTOilbHO MACC H KOHCTAHT CBHSH CUilbHO B34KMo-

AOllCTBYIOII!BX 'IACTBile AaTOp H4AOOTCS10 'ITO KOUCTSBTbl CBSI3B BO'ITH lie RapymaiOTCSI B npo-

Tuaonono~HocTb MaccaM 'laCTRil. BTopaa llenh - cpaaneBHe peayllbTATOB caMpcornacoaaa

aux pac'leToB ARB peaoaaaca Y* 
I 

/4 I 
c paC'IeTAMR Canra • Ym-aoHKApa , npoae.!len-

N* 
83 

• Pe3yllbTAThl Cunra R Y'Araosxapa O'JOIIb-XOpomo COBHAAAIOT 

c sz:cnepuMeiiTAilbiiLIMH liAHIILIMB. Taz:.oro cornacaSI a Mnoroz:anallbBOM cnyqae 'oyTCTpana' 

peaoaaaca Y* .!10 CBX nop IIO.lly'IOBO ae oLUXo. Macca SToro peaoaaaca. nony'leHU8!1 
I /5/ 

aa npeAL:AYII!BX pac'leToa , o~raaanach aume nopora K N ana BHJKe acex noporoa 

peaz:nau (a BhlpOJKAeBHOM cHy'lae}. B aToll paooTe MLI z:az: MOJKBO az:z:ypaTaee accneAoaanu 

pe30H8BC Y: • 3To 3Ha'IBT0 'ITO MLI, 110 upeAnonarau BLIPOJK.!IOHHB y Mace 'lllCTHII 

Ha'JaHhBOI'O II KOHS'IBOI'O COCTOBHKSI0 npOK380AIInR pAC'IeTL: aaanora'IHO paC'I8T8M CHura H 

Y'Araoaz:apa, coxpaaua apa aToM aalK.!Iue xapaz:Tepaue 'lepThi Mnoroxaaallbaol! upooneMw 

'oyTCTpana' (cRMMeTpHH aMnnaTyA, noporoaoe noaeAeaae). 

2. Tollbxo TPH xaaana BMeiDT noporoawe Maccw, onaaz:ae z: Macce peaoaaaca Y* , 
I 

BMenao "" "I u KN • OcTallbllhiMB ABYX'IaCTB'IHL:MB z:aaanaMB xax nA, 71 I 1 

Taz: u K E MLI upeae6peraeM • .11Taz:1 HaM neooxOllllMO pemHTb Tpexz:aaallbayro npooneMY 
/6/ 

'oyTCTpana'. MLI CAenaeM sTo MeTOAOM Maoroz:allallbuoro np116na~eBHS1 Banama c yBH-

aepcanhlloA TO'JZ:Ol! CpSBIIOBHSI AHSI BCOX meCTH AMHHIITYll• 3Ta TO'IKa oYna BhlOpaaa KAK 

MOlKHO 6n11~e :x neauM paapeaaM. 3To AaeT z 
2 

:::_ •+ 1 , rAe z •- xocaayc yrna paccesr

aua B nepez:peCTIIbiX pea:xnBSIX. fipK STOM pe3yllbTAThl He O'Jellb CBilbiiO 3/lBDCSIT OT nono-

lKOHHSI TO'IXK cpaaaeKHsr. fiono~eKHH aljl<j>ez:.THBIIL:X nomocoa AnSI tjJyaKDHll N (s) a npeA-

CTaeneaHu Banama To~e ohlmr ahlopanY yBHaepcallbllhiMR (ua npuonu~eanoro BKAa !IAPA 

B npeACTaeneHKH MD N ) • 3THM MOTOAOM Mbl nony'laeM CHeAyiOmee upeACTaaneHHe llHSI 

tjlysxnuli N 

3 



N II ( s ) = Nil I s) + 
B 

aik D kJ (s ) 

s - s 

+ 
f3 ik D kJ ( 8 ) (1) 

rAe N IJ 
n 

s - s 

nil=ali 
II 11 

{3 =13 

OUHCbiB&OT 06MeR yCTOii'IHnbiMH 6apHOHaMH N, A ,:S 1 a HHAeKCbl "ij" 

o6oana'laJOT paann'lnhle xauanhl, Taxoil nHA npeACTaBJieunst npHBOAHT K CHMMoTpH'IHbiM nap-
/1/ 11 IJ -

nuanbHbiM aunnnTYnaM • HenanecTHbiO a n f3 6unu nony'lenu cpanueHBeu Bblpa-

)l{eBllil B M8TpH'IHOM MeTOAO N/D /S/ Anst mecTH aunnHTYll c Bblpa)I{ODSIMH1 nony'leRHhl
/6/ 

MH na nncnepcnoHHbiX coOTnomeBHil npn .Pnxcuponauuoll aueprnn , npn aTOM B uamnx 

COOTBOWOHHSIX Mbl y'IHTb!BanH CHnbl1 o6yCHOBHOHBbiO 06MOHOM 'laCTHUaMH N,A.~. , CHnbl, 

Y* H KOpOTKOAeiiCTByiOWHO CBnhl OT HOKOTOpOrO poAa 
I 

o6ycnonnoHHbiO pe30HaHCOM 
/4/ 

nonoconoro npn6nu)I{OHHB • Onn TO)I{O Bbtpa)I{SJOTCst 'lepea peao!Uiuc Y* • 06ueuoM 
1/5/ 

BOKTOpHb!X Me30HOB Mbl npene6peranu UO TOM )I{O HpH'IHHaM1 'ITO H B pa60Te , 

/5/ 
3. nepeonpenenuM napnuam.ay10 nonny cnenyiOmnu o6paaou : 

II 
G ( s) 

2,(;,-2,;-;, r 11< s ) 

[(y;+B ) 2 -u2J~> Q [(,/;+B )
0

-u 2 ]~>q 
I I , I I I I 

(2) 

rAe s - xnanpaT aueprnn B cncTeMe nenTpa Mace, Bi, Ill H qi (Bl ,p.l,ql)-

MaCCa 6apHOHa1 M030Ha H HMUYJibC B CHCTeMe UOHTpa MIICC COOTBeTCTnOHUO B Ha'laHb

HOM (xoue'IHOM) cocTonnun, a f
11

(s) - onpenenenuan o6hi'IHbiM o6paaou napnnam.uast 

aMUHHTyJla, OnpenenoHBO (2) naoT npaBHnLHOO nopOrOBOO HOBeAOHB01 ycTpaHSIOT KBHOMaTB

'IOCKHe OC06eHHOCTH Ha npaBbiX paapo3aX, a BKHaA pe30HaHCa v; B nOHHy pl/ (B .pop-
/9/ 2 

Mann3Me PapHThl-IllBnnrepa J nMeeT 'IHCTO noniOCHhlil nan. 

4. · Ha cooTnomenuil Eanama nonyqaeM nneaannaTb uenaaoilnhlX ypannemlll nnst nona-

'IHH 
lj 

a , p11 H HOCKOJibKO necstTKOB ypanHeHHH ARB 
II 

D (s k) • Tpe6onaane cauocorna-

COBaHHOCTH naeT TpH ypaaneRHH llH!I KOHCTaHT CBS13H Y* ; g _ , g • g '<' 
t Y• KN Y•rrl\. Y•TT..:.. 

n onHo nnst MaCChi pe3onauca M* • Bee aTn ypanneunn, aa tlcttniO'IenioM onnoro' nn!l 
/10/ 

MaCChi M* , 6hlnn pomouhl MoTonou nnneapnaannn, nono6nhiM MoTony HbiOTona • Mac;-

ca peaonauca 6hma nony'leua na rpa.pnxa aanHCHMOCTH M* 

4 

output 
OT 1.1* 

tnput 

5, npo6noMa CaMOCOrnaCOBaHHOCTH n HameM cny'lae 3anHCHT OT KOHCTaHT CBSI3R 

YCTOii'IHnbiX 6apHOHOB, Mb! cnSI3hiBaeM 3TH KOHCTaHTbl HOCpOllCTnOM YHHTapuol! CHMMOTpHH
1 

OCT8BHRH npH 3TOM MaCChi '18CTHU <!>H3H'IOCKHMB1 'ITO HaXOllHTCSI n COrnaCHH C rHnOTe30i! 

cna6oro aapymonnn. Tenepb OCTaOTCH TOJibKO OABH nen3neCTHbll! nnemBHl! napaMeTp. aTo 
/3/ ' 

-napaMoTp CMeCH 'F/D ( _F_ = _£_ ) ,' 
D 1-f 

6, Poayn&TaTbl otta3anuc& cnenyiOmnun: 

AnSI . f < 0,425 npR C8MOCOrnaCOB8HHbiX KOHCTaHT8X CBS13H '6yTCTpan' He HMeOT 

pemeHHlt. 

Ann 

nnst Maccbl Y* ; 
1 x) 

f • 0,425 Tpe6oBaHHe CaMocornaconaHHOCTll AaOT 

M * = 1360 Man 

g 
2 

_ = 0,020 1L 
i"KN 

I 

s gn 
gY• KN __._ 

gY•17~ 
1 

·2 

s g n 

2 
g Y• "'= 0.017p.-2 

111..... • 

g Y•iN 
~ 

g Y•77A 
I 

=-1 

2 g - 0 0 •2 
Y•rrA - • 51p. 

I 
(3) 

nnn f > 

ARB Cny'laB 

0,425 H3Menenue aTnx queen nonom.uo ne6om.moe; napnnan&nble mnpHHbl 

f =0,425 nony'lnnnc& cnenyiOmnMn: 

r "I =5,2 Man, ·["A =36,1 Man, 

aTn peayn&TaTbl HaXOAHTCSI B ·xopOWOM CornaCHH C 3KCnepHMeHTan&HbiMH ABHHbiMH, 

Han6onee nnoxo cornacyeTCst r "I , AnanorH'IHa!l CH1J'8UH!I HMeeT MOCTO H B rpynno-
Ill/ 

noM nonxone B cny'laO nbtpO)I{)lOHHbiX Mace. 

7. Ha npennono)l{eHH!I o6 yanTapaoil CHMMoTpnn n nanecTuoil mnpunhl peaouanca N* 
/5/ 33 

• nony'laOTCH 

g -
Y•KN 

1 

---- ·1 
= ,/ 0.016 1L • 

g Y•77I 
I 

--- .. 
-,/0.016p. , g - ---

Y•rrA -- V 0.048 p.·l 
I • 

aTn 'IHCna (n OTHOCHTeJibHble 3HattH) 3aMe'laTOIIbHO CornacyiOTCSI C pe3yn&TaTaMII HOBblpo

)I{AOHHOrO cauocornaconanuoro nonxoAa aToll pa60Tbl (eM, (3) ), Cornacne c axcrrepnMen

TOM 03Ha'l8eT, 'ITO napymenne YHIITapHOil CHMMOTpHH ABeT <!>H3H'IeCKHO.M8CCbl H HO'ITH 

x) 
11 - uacca " -Meaona, 

5 



'CIIMMOTpH'IHble' II:OHCTSHThl CBSI3II II 'ITO HapymeHHYIO YHHTSp&y!O CIIMMBTpHIO MOlKJIO nony

'lHTb H3- AHHSMH'lBCII:HX paCCY*A~HHAX)• 

8. Mbi xOTenii obi cnenaTb eme OAHO 38MO'lauue. O'tesunuo, 'ITO AliSI q = 0 ypasue-

HHSI '6yTCTpana' HB 38BHCSIT OT CHIIHS, ECliB B3 9TRX ypSBIIBHIIA MOlKBO HOliY'lBTb rpynny 

B&yTpOHHIIX CIIMMCTpiiA B MBTOA ee BapymeBBSI, TO Il3 HHX TSII:lKB HOliY'lSCTCSI 11:81[ YHBTSp

/12/ 
IISSI CHRIIOBOH038BHCRM8SI rpynna Al!SI q = 0 t TSII: R MBTOA ee HSpymeRBSI (npR'lCM 

nopenn IIHB8pH8HTHhlM 00p830M) AliSI q f 0 , HaM OCTSOTCSI TOlll>II:O HpOAHOliOlKHTb pa3-

/13/ 
MBpHOCTb YIIHTSpHOA rpynHbl B 118Hp8Bl!OIIB9 aapymeHHSI ee (B 9TOA paOOTe HBHpSBlle-

RHO Ohll!O 38A8HO BCHOllb30BBHBOM AliSI RCX~AHbiX 'lSCTBll BX ~H3H'l9CKIIX MBCC), 

fiOApOOHbiO p8C'l9Tbl II CBB38HIIhl9 C HHMR Hp00li9Mhl OYAYT OHyoliBII:OBSHhl B Cl!OAY!0-

/14/ 
meA pa60Te , B uacToSimee speMSI seneTCSI pa6oTa no '6yTCTpany' pe3oaaacos Y*, Y* , 

Y~* II 'lSCTHll l: II A c Y'leTOM BliBHIIHSI BBII:TOpHbiX M030BOB, 
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