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1. B n e n e H H e 

/1-8/ 
B nacTomnee npeMSI noSinHncSI pS!n pa5oT , n KOTOphiX n3aHMonelicTnHe Me:mny nny-

MSI nyKnonaMH paccMaTpHnaeTCSI n paMKax o6Mena oTnenbHhiMH 6o3oHaMu. AMnmrTyna" pacceg­

HHSI npn TSKOM nonxone npencTaBJISieTCSI a nnne cyMMhl 'nKnanon, o6ycnonnemihiX o6MenoM 

!lHOHHbiM!f pe30HSIICHbiMH ClfCT9MSMii, paCCMaTpHnaeMbiMH KSK OllH0'18CTH'IHbl9 COCTOSIHHSI. 

Pa3nH'IHble onno6030HHhie o6MeHHble Moneim nyKnon-nyKnounoro ;>acceSIHHSI. oTJIH'ISIOTCSI npyr 

·aT npyra B OCHOnHOM C!lOC060M yHHTSpH3SUHH 6opHOnCKOl'O llpH6nHJK9HHSr, HCIIOilb3YOMOl'O !lpH 

nhi'IHcneHHH noniOCHbiX nKnanon. TaK, nanpHMep, n nonxone, paanHnaeMoM CKOTTn H Bon-

/2,6/ 
roM , yHHTapnocTb nOCTHraeTCSI HcnonbaonanHeM nHcnepcHoHHbiX cooTnowenHli. B 'noTen-

/3 4/ . 
UHBilbHblX MOil91lSIX' ' Tpe6onaJ!HSI yHHTSpHOCTll nbl!lOilHSIIOTCSI 6naronapg pewaHHIO ypan-

/1 8/ 
neHHSI IllpenHHrepa. Cnoco6bi sinnoli ynHTapH3auuH 6opnoncKHX aMnnHTYil ' SlnllSIIOTCSI nan-

6onee npOCTb!MIIo TSK KSK n 3TOM cnyqae MOlKHO o6oliTIICb 6e3 peWeHHSI HHTerpallbHblX Hlllf 

nH#epeuuHanbHbiX ypannenHli. 

napaMeTpaMH OllH06030HllblX MOneneJi SlnllSIIOTCSI KOHCT8HTbl CnSI3H If MSCCbl H9KOT0pb!X 

6030HOn, KOTOpb!9 !lOil6HpSIOTCSI TSK, 'IT06bi HSHilY'IWHM o6pa30M OllHCSTb llSHHbl9 !lO pacceSI­

HHIOo HecMoTpSI na paanuuy n cnoco5e yHHTapHaauHn, c noMOWbiO paaublx Moneneli MOlKHO. 

ynonneTnOpHT9JlbHO nocnponanecTII SM!lllHTYilY HyKnOH-HyKnOHHOl'O pacceSIHHSI n HHTepnane 

sneprHli no ~ 350 Man ( XOTSI ana'leHHSI neKoTopb!X napaMeTpon n paaHbiX MonenSix H paann- · 

'ISIOTCS!). B cnSI3H c 3THM npencTasngeT HHTepec, napSiny c onnonnonHhiM o6Menc)M, yqecTb 

TBKJKe If OllH06030HHblli o6MeH n ~aaonoM SHSJ1H39 HYKilOH-HYKilOHHOl'O pSCC9SIHHSI !lpH 3Hep­

l'HH 660 Man, TSK KSK C ynellH'1911HeM 3HeprnH nKnan.oT o6MeHa 6030HSMH n nbiCWHe CCC;_ 

TOSIHHSI noapac'l'aeT. Pewenne aTOll 38/lS'IH CTHMynHpyeTCSI TSKlKe .HenanHHMH H3MepeHHSIMH 

. /9/ 
nonSipH3SUHH n ynpyroM pp -pacceSIIIHH n o6naCTH MSnhiX yrnon npn 667 Man , - nnSI 

O!lHCSHHSI aTHX /lSHHbiX MOlKeT OKS3STbCSI cymecTneHHbiM y'leT OllH06030HHOl'O 06Mel!ao 

C 3TOJi U91lbl0 n HSCTOS!Weli pa6oTe onpenellSIIOTCSI KOHCTSHTbl CnSI3H H MaCChi 6030HOn, 

o6MeH KOTOpbiMH MolKeT nanaTb nKnan n nyKnon-HyKnonnoe pacceSinne. B Ka'leCTne 3Kcnepn:­

/10 11/ 
MeHTSilbHOli HH~OpMaUHH HC!l01lb3YIOTCSI ~aaonbie cnnHrH, nalineHHbie MaK rperopoM H np. • 

H3 COnMeCTIIOl'O SHSilH3S pp~ H np -pacceSIHHli npH aneprHSIX 25, .50, 95, 142, 210 H 
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/12/ 
pp -paccesmnst npn 435 Mss (aa ncxnroqenneM ;' 310 Msa, a TaKlKe <j>aaoBbte CllBHrH 

.1 a 
<j>a30Bb!X C)lBHrOB So - H 51 -cOCTO>tHHH II napaMeTpa CMeWHBaHH>t fl ) • TipOH3BOll,~T-
est cpasaeane paann'iHbiX cnoco6oa >tBHOfi yHnTapnaaunn.6opaoacxoro npn6nn*~anst. 

TIOHCK OUTHM8UbHbiX napaMeTpOB OCyWeCTBUH~C>t MeTOllOM H8HMeHbWHX KB8llp8TOB, 3TO 

noaaonsteT oueaHTb peanbHbtil paa6poc napaMeTpos n TO'iHOCTb nx onpeAeneanst, 'iTO cymecT­

aenao npn cpaaaeann paanH'iHbiX MOAenefi oAao6oaoaaoro o6Meaa. 

TipH yqeTe 06MeHOB CKanstpHbiMH, nceBAOCK8U>tpHbiMH H BeKTOpHbiMH M93~H8MH COOTBeT­

CTByiOwHe narpaHlKH8Hbl B38HMOll9HCTBliSI 38UHCbiB8UHCb B BHAe: 

..,fi'i g s fr/1¢ (I) 

llU>t o6MeHa CK8U>tpHbiMII M930H8Mll; 

· (, y4rrgpr/Jiy
5 

r/1¢ (2) 

Ami o6Meaa nceauocxanstpHbiMH MeaoaaMn; 

- - f -
y4rr{gvr/Jiyl' r/1¢1' + 2: t,{lul'l' t,{I¢1Lv I (3) 

llUSI 06Meaa B9KTOpHb1MH Me30H8MH, 3AeCb r/J H tP -BOUHOBbie <j>yHKUHH HyKUOH8 H Me-

30H8 COOTB9TCTBeHHO ; 

O'ILY •ir-<yl'yV -YyYIL l;</JILY = 
0

tPv 
axiL 

a.pll 
OXy 

m -MaCca HYKUOH8; g S , g p , g V H f V - KOHCT8HTbl CB>t3H COOTBeTCTBYIOWHX Me-

30HOB c HyKnonoM. MaTpH'iHble sneMeHTbi aMnnliTyllbl ·paccesmnst, cooTaercTayromne paannq­

HbiM H8'i8UbHbiM H KOU9'iHbiM CUHHOBbiM COCTOHHH>tM CHCT9Mbl llBYX HyKUOHOB, Bbl'iHCU>lUHCb B 

60pHOBCKOM npn6UHlKeHHH C HCUOUb30B8HHeM 06bi'iHOH T9XHHKH llH8rp8MM <!>efiHMaHa, flapUH­

' 8UbHO-BOUHOBbi9 8MUUHTYllbl, OTHOC>tlliHeC>t K COCTO>tHH>tM CHCTeMbl llBYX HYKUOHOB C Jl8HHbiM 

yrnOBbiM MOM9HTOM1 6btnH nonyqeHbl pa3UOlK9HHeM M8TpH'iHbiX 3U9M9HTOB no c<j>epnqecKHM 

rapMoHnKaM. OKoH'iaTenbHbte BbtpalKeHHSI coanauaiOT c npnaeAeHHbiMH a pa6oTe CaaaAbl n 
Ill x/. 

llp. 
/ 

· 2. Cnoco6bt nanoll ynnTapnaaunn napunanbao-aonnoBbiX 

8MUUHTYll 

Kax ynoMnaanocb Bhtwe, npn Bbi'iHCneHHH OAHo6oaonnoro o6Mena ncnon.bayeTC>t 6opnoa-

cKoe npn6nn>Kenne. HaAAeanast TaKHM nyTeM aMnnnTyJla paccestHH>t stBnsteTc>t qncTo Aellc.TBR­
Tenbaofi H He YllOBneTBOp>teT <l>opM8UbHbiM Tpe6QB8HH>tM1 nanaraeMbiM CBOfiCTBOM YHHT8pHO -

xl B <j>opMynax pa6oTbl nMeeTc>t necKonhKO oneqaToK. TaK, a <j>opMynax ( 18) B Bbtpa-
T 

lK9HHH llflSI a f.f+ I 
2 
BTOpofi qneH B CK06KaX nepell Q f+ I (X O ) CneJlyeT 'iHT8Tb: 

-2 ( f +2)(2 l +3)tp ; a Tex >Ke <j>opMynax a BbtpalK<JH~H AU>t a[t,..1 nepabtfi qnea a 
cKo6Kax nepeA Q t,..

1 
( x 0 ) cneuy_eT qnTaTh:f(2f-1l[(2f-ll -2]f 2p 2/(2f+lH2f-3) ; a Te/ >Ke <j>op-

Mynax B 'abtpa(Kennn AU>t a T.J MHo~n'tenh nepeA Qf-1 (xol cneAyeT 'iHTBTh -2f k • B 
<j>opMynaX ( 19) B BbiP8lK9HHH llfl>t a· . BTOpoll 'iUCH B CK06Kax nepell <0t,_1(x0 ) llOnlKeH 

l.f-1 llM(!Tb 3H8K MRHyC, 
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aMnnnTYll• '" . : Ill .. 

B· Monenn 
B 

K -MaTpHUbl . cjlaaosble 
cnBu.rH Bhl~ucnSIKn ..... n ··­

npn6nn.)!{eHnH, npn noMomn cooTHO 

· aai\neHHbtX s 6opaoscKOM 
I 

aMnnnTYll a£! 
B 

tgllea ~-
21 

t'g21ll-l.l 

tg21ll+i.l 

"1 2i : 
'sin 2i 1 

B 
ll£1 

tgll£1 aU • £ .. i . 

. . 2 ' 
2[a 

1 
-a 2 (a a - a 1 a 2 ) ] 

- 2 il 2 ~~-
1- ( •a ~a 1 a2 ) - (a 1 - •:i) 

2la2- a 1 (a
11
a ~ a 1 a 2-l1 

-~~ 2-·2 2 
1-(•a-•taill +(a,-~> 

4aa 

o-·~"~~ +•2a f+<•t + .~ 
1 B 

8 2a 2TaJ+l,l , 1 B 

a1.=2iaJ-l.J' 

I,B 
1 a 

•a• 21 

' /8/' 
B TBK aaabtaaeMoi'l: 'Monenn peanbHbiX qacTefi' , npennonaraeTc>t, " ....... ~·--···· ..... ,., .... ~ ,..~-· """' ··-···· .,;,., ••""'"'~ a..,·~·- ... ··~···~~con ....... , ............. ' • B . B • 

slnll.coslle c ~ ' 'slnll. coslln a~. e .. ·,· 
L 21 L,l Ll .21 

sln21l
1
•

1
,1' cos2fl ,.2a1 

s!n21l J+
1

,1cos2f 1 c 2a2 

sln2f I cos(llj;t,l + 81.+1,1·) • 2aa 

"'·~· "'""" ,. ..... -··· ~ .. ., .. ,., .. ~ .............. , .. ., ....... -.... ,-.................. ~··· ••""""'' , .... ~ 
non•» on,.,oo•). B ""'" ""''"" •••"" ••-1 6opoi•-~ ,.,..;.,An 

B 

cnsnraM~ 6yneT nMeTh. snn: 
e- i'. . B . a. an 

sbilln a.__!,_- , slnlln. a·_.!:L 
L 21 ' LJ . 21 

2 2 

2cos21l 1_ 1 ,1 cos2f 1 -c~s 2fl -1-4a
1 

2 2 

2cos21l cos2f 
1 

-cos 2f 1 ,. 1- 4a. 
l+lol_ • 

·'· sin2fl s2aa 

Mo)KHO · naTb reoMeTpli'~ecKyto nnTepnpeTilUHto yxaaaHHbiX cnoco( 

paccMaTpnaaTb nx c ennaoi\ TO'iKli. apeann. Pace 

cocTO>tHHH cncTeMbi nayx ayxnoHOB ( T.e. ' unn, qTO noaaonneT 

TOllbKO aecMewnsaTOmnecn 

5 ,,....._ 
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CTlf M8Tpl1Uhl pacces!IIHSI. CyiUeCTByeT HeCKOJibKO C~OC060B SIBHOII YHlfT8plf38Ulflf 6opHOBCKlfX 

_ aMnm!iyJl._ 

B- MoJlen'n 
.B 

aMnnlfTYJl a fl , 

- . I 11 -
IC -MaTpHUhl ljla30Bbie CJlBlf~H Bhl'IHCJISIIDTC~ 113 napu-ilaJibHO-BOJIHOBhiX 

, -HBilJleHHblX B 6opHOBCKOM npn6nn_lKeHHH, nplf fiOMOIUlf COOTHOIUeHHil: 

B 

tgS f = !:L 
2i 

I 

1- (a; -a 1 a2 ) 

i- i • 

(4) 

/8/" " I 

B TaK aaahlaaeMoll- 'Monenn peanhHhiX qacTell' , npennonaraeTcst, 'ITO 6opHoBcKne 

napUH8JibHO-BOJIHOBbie 8MUJilfTy.iJ.hi JlBIOT peaJibHhie '18~Tlf 'HC~lfHHb£:ic' . napunaJibH~_-BOJIHOB~IX 
aMnnnTyJl. BbipalKeHHst JlJISI .PaaoBhiX CJlBHroa B MOJleJIH peaJibHhiX qacTEH!: nMeroT BlfJl: 

B .• B 

sinS f cosS f = !:1._ 
2i 

sinS. cosSn -~, i•j 
~~ <I 2i 

sin 2 sl·l,l- COB 2t I a 2 at 

sin 2S l+l,l cos 2t 1 = 2a2 

sin2t 1 cos(Sj~ 1 , 1 +SI+1 , 1·) •2a8 

(5) 

MolKHo TBKlKe npennonolKlfTb," 'ITO MOJlYJIH 6opHOBCKlfX napuHaJibHbiX aMUJIHTYJl paBHhi 

MOJlYJistM cooTBeTcTayromHx 'ncTHHHhix' napunanhHhiX aMnnnTyJl (aaaoaeM aTy MOJlenb 'Mo-" 

JleJibiO ClfHyca'). B STOM' CJiyqae CBSI3b MelKJly 6opHOBCKliMlf 8MfiJilfTyJ1aMn If ljla30Bh!Mlf' 

CJlBlfi'BMlf 6yJleT lfMeTh BlfJl: 

2 
2cos2S

1
_

1
,
1 

cos2t1 -cos 2c
1 

2 
2cos2S l+l,l cos2t 1 -cos 2£ 1 

sln2c 1 • 2a 8 • 

(6) 

M~lKHo- naTh reoMeTpH'l'ecKyro HHTepnpeTnunro YKaaaHHhiX cnoco6oa · SIBHoi! yHHTapnaa­

unH, 'ITO noaaonSieT paccMaTplfBBTb nx c eJlHHOil TO'IKlf. apeHHSI. PaccMoTpliM JlJISI npocTOThl • 

'TOJibKO HecMeiUlfBBJOIUHeCSI COCTOSIHHSI ClfCTeMbl JlBYX HYKJIOHOB ( T.e~ ClfHI'JieTHbie COCTOSIHlfSI 

5 



H TpnnneTHWe eoeTOHHHSI C t • j ). napUHB!IbHO-BOIIHOBbte 8MliiiHTYilbl ll!IH, 3THX COeTOSIHHil 

eBH38Hbl C <f>a30BblMH CllBHrBMH C00TliOW9HHeM: 

at • exp(218f ).:_1 HIIH at • _1_[exp(2i8 •) -1] • 
21 L 

/13/ ... 
nerxo !IOX838Tb 0 'ITO reoMeTpH'I9CXHM MeeTOM XOHUOB BeKTOpOB . at , nposeneaabtX 

H3 H8'18II8 XOOpllHHBT B XOMIIIIeXCHOil li!IOCXOeTH ( X , iy ) 0 6yneT OKpy:>KnoeTb pannyea 

1/2 e U9HTpOM B TO'IK9 (0, i /2) • DnH llBHHOro 3H8'19HHSI 8 t B9XTOp at o6paayeT 

yron st e Oebto X AMIIiiHTyna at 0 Bbl'IHeneHHBSI B 6opliOBeKOM npn6nnir<eHHH 0 

~HeTO nei!eTB~T9!IbHa, H B9XTOp 
.. a 
af H8!Ip8BIIBH BllO!Ib oeH X • npoueee YHHTapH38UHH 

38XliiO'I89TeSI B npoeunpOBBHHH 60pHOBeXoi! SMniiHTYilbl HB yxaaanayro OXpy:>KHOeTb B XOMntieK-

CHOil. nnoeXOeTif, H TpH npHB91l91fHble BbtWe MOil9IIH YHHT8pH38UHH p83IIIf'ISIOTeH 

enoeo6oM aToro npoeunposaanst. _8 Monenn K -MaTpnuw ( 4) xoaeu sexTopa 

' ... 

Me:>Kily co6ol! 

ifB 
t npoe-

, unpY;eTest aa oxpy:>KnoeTb ·npstMoll, nepneunnxynstpaol! x sexTopy at , npeneTBBIISIIOIU9MY 

'neTHHHYto' BMniiHTYilY• 8 MOil9IIH peaiibHblX qaeTell (5) XOHeU BBXTopa 
.. a 
at npoeunpyeTcst 

·npHMoll, nepnennnxynapnol! K sexTopy 
.. a 
•t • 8nnuo, 'ITO B aToM cnyqae nenb3H yanTapnao-

B8Tb: aMniiHTyllbl 
B 

•e >' ~ .. , TOr-na XBX B M01l9IIH · K '-MaTpHuhr senH'IHHa 
B 

af MOlKBT 

npHHHMBTb. nro6bre anaqeana. Haxoneu, B 'Monenn ennyea' {6) ·aMnnnTyna -:~ npoeunpy­

eTeH aa oxpyJKnoeTb Tax, 'ITO ·1;: f 1•1 t~ I . 3ToT enoeo6 ynnTapnaaunn stBnHeTesr. npoMe-

lKYTOqliblM M9:>KilY MOilB!IblO JC -MBTpHUbl H MOil9!IblO peanbHblX 'lac;:Tei!; MBKeHM8!IbH09 3H8-
B 

qeane at· orpaunqeuo aneeb ennnnuell. 
·,. 

.3.· Onpeneneune napaMeTpoB OliH06oaonnor~· o6Meua na ·naan~>rx no pp -paecesrunio 

Ha nepsoM aTane paeqeToB 6hrno Bbmonueno cpasneune paann'IHbtX cnoeo6os • HBHoll 
/8/ . 

yunTapnaaunn. Epal!au n ApHilT , y'IHTbiBBst o6MeH cxanstpHbtM ( u ) , neenllocxansrpHbtM 

(. ". -) H BE)XTOpHblM ( V ) Me30H8MH, BoenpOH3Beiiif <f>a30Bbte ensrrrH PP -paeeesmnst B 

661JSCT!t. aueprnl! 25-310 Mas, ncnonbaya ana yanTapnaaunn 6opuoscxnx aMnnnTyn Moaenb 

peanbHblX qaeTell. noai-oaxa napaMe.TpOB oeyrueeTBIIH!IaC~ K <PaaOBbtM eliBHraM P- ... D- • 
·· · n~v 
F - H .G -eoeTOSIHHll, aallaeHHbiM Max rperopoM H liP· H3 eoBMeeTHoro auannaa ,a, 
· pp-n np -paecesmnll. 3uaqeanst napaMeTpos, nonyqeaHbtX B pa6oTe , npnseaeul>t B nep-

Bol! eTpoxe .Ta6nnubl I. 

8 aacTosrruel! pa6oTe 6hrnn onpea~neHbl napaMeTpw Tpexnonrocuoro o6Meua xax nnst 

'Mollenn CHHyea', TBX H liiiSI_ MOliBIIH K -MBTPHUbi. napaMeTpbt non6npaiiHCb Tax, 'IT06bt 

s()enponaseeTH see <PeaoMeaonornqeexne <f>aaoBbre cnsnrn PP -paeeestunsr, nonyqeaahre 
/10,11/ I 

B , aa nexnro'leaneM <f>aaosor~ cnsnra . 50 . -cocTosransr., PeaynbTBTbl pacqeTOB npn-

senelibi BO BTOpol! H TpeTbeil. CTpOXBX T86IIHUbl I. 

6 

,·. 

" 

I 

' ,j 

l 

' 

i 

Ta6nnua 

napaMeTpbt TpeXIIOIItoeliOro o6Meaa li!ISI pp -paeeestansr npn paannqawx enoeo6ax SIB­

' , _ noll _yHiiTapnaaunn 6opaoscxnx aMnnnTyll. Maeea IIHoaa m,.·= 135 Mas; Maeea sexTopaoro 

Meaoaa m v = 770 M.an. 

Cnoeo6 yan- ·· 2 2 2 
fv /gv .· 

2 

TapH38UHH'· 
mq gq g" gv •· 

X 

Moaenb. peanb-' .-
HbiX qaeTell (pa- 386 1,60 12,3 2,27 2,34 292. 
6oTa/8/) 

'Moaeno 12,03:!:0,20 . ' 
390+7 1,73:!:0,08 3,01:!:0,53 0,86:!:0,11 248,2 

enayca' ·-
.Moneno 401+8 1,95:!:0,11 12,06:!:0,21 3,39:!:0,63 o, 76:!:0,10 222,3 

K ,-MaTpHUbi -
~--- -

Peayn~>TaTbi paeqeToD, npnseneauhre B Ta6nnue I, noxaahmaroT;. 'ITO anaqennst napaMeT­

pos OllH060301IHOro 06MeHa,' noiiy'leHHbte . npH p83liH'IHb!X cnoeo6ax SIBHOil: yHHTapH38UHH 6op.:. 
- 2 

nosexnx aMnnnTyll, ne ennbliO paannqaroTeH Me:>Kily. co6ol!. 3naqennst X liiiH paaawx. sapn.,-. 

BHTOB paeqeTa eB!l.O.eTeiibCTBYIOT o 'ToM , 'ITO nannyqwee onneanne axcnepnMeHTan~>nol! .nn<f>op-

MBUHH llOeTHraeTCSI B cnyqae yHHTapH38UHH e.nOMO!UblO K -MaTpHUbt. noaTOMY .so se'ex 

• noenenyrorunx paeqeTax ana ynnTapnaaunn. 16opaosexrix napunan~>no-sonaosbtX aMnnnTyn nc-. 

nOIIb30B8II8eb MOil9llb 

X <f>aaOBblM easnraM 

K -MaTpHUhr. Paannqnwe sapnau:hr noaronxn nontoCHbiX napaMeTpo_B 

pp -paeeesrnna npnseneHbt D Ta6nnue 2. 

1' 
Ta6nnua. 2 

nontoeHb19 napaMeTpbi, onpeaeneHHbl9 no <f>aaoBbiM enBHraM PP -paeeesrnna. 3na'leHHH · 

Mace I,IPHBeaenbt B M_as. 8 cxo6xax yxaaanw aaaqenna aa<f>nxcnposannbtX napaMeTpoB.' 

1 2 3 .· 4 -
mq 401 + 8 360 + 8 368 + 7 419.+ 16 

2 - -
_gq 1,95 :!: o,l 1 1,81 :!: 0,09 1,81 ·:!: 0,09 3,72 + _0,59 

-. l 

m·" ( 135). .. ( 135) (135) (135) 

~" 12,06'!:_0,21 12,62'!:_0,21 12,92~0,20' 12,69'!:_ 0,22 

m(£) (770) 467 + 16 495 + 16 480 + 18 ~-

;(£) 3,39 t 0,63 1,44 +0,31 1,45+ 0,29 . 2,31 +-0,54 

f(£)/ g(£) o,76 ~ o;10 0,99 ~0,14 1,08~ 0,13 • • o;69~0,I3 . ' 
i; '1290+ 160 -

- - - . 10,8+- 6;7 _, .... 
lp/gp .:.0,6tr'!:_0,15 .. _. 

anepr.nnTep. 25- 310Mas 25 - 310Mas 25 - 435Mas 25 - 310 Mas 
-

'IHetiO TO'I9X 59 ' 59 69 59 

x·. 222,3 117,9. 162,8 ' _80,3 
- .· 

\--

., 
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I 

KaK BHAHO H3 Ta6nHilbl 2 ( CTOn6en 2), BllpbHpOBilHHe MllCCbl' BeKTOpHOrO Me30H8 m Q) 

II03BOnHeT yMeHbWHTb 3Ha'leHHe )( 
2 

npHMepHO Hll 100 eAHHHUo 3TO CEI'I38HO C TeM 06CTO-

SITCnbCTBOM, 'ITO BeKTOpHbli! IIOniOC OTBe'laeT He TO/IbKO 06MeHy . Q) -Me30HOM0 a npeu­

CTilBnHeT co6oi! HeKOTOpyiO KOM6HHilllHIO 110/IIOCOB, OCiYCIIOB/IeHHbiX O()MeHOM p83/IH'IIIbiMH BeK-

TOpHblMH 'lllCTHilllMH ( Q) p </> H, B03MOlKHO, B -Me30Hbl)o 

B CTon6ne 3 Ta6/IHUbl 2 npHBeAeH BllpllllHT pac'leTa, KOrAil·B aHanH3 6bi/IH BK/IIO'IeHbl 
. 112/ 

T8KJKe <jlasoBble C11BHrn pp -pacceHHHH npn 435 MsB, B3!1Tbie H3 p860Tbl • BH11HO, 'ITO 

npH TllKOM_yBe/IH'IeHHH 3KC11epHMeHTil/lbHOi! HH<jlOpM8UHH 3Hil'leHH!I 110/IIOCHbiX.llllpaMeTpOB 

npllKTH'IeCKH He 113MeH!IIOTCHo 0TCIOI11l MOlKHO 3BKniO'IHTb, 'ITO <jl830Bble CI1BHrH npH 435M3B 

MOlKHO BOCllpOH3BeCTH, Y'IHTbiBB!I 06MeH TeMH JKe 6030HilMII, KOTOpble AlliOT BK/1811 H B HH­

TepB8/Ie sHeprnl! 25-310 MsB. 

n8/lbHel!wee yMeHbuleHne 3H8'1eHH!I )( 
2 

MOlKHO 110/IY'IHTb, Y'IHTbiBil!l OOMeH ABYM!I 

BeK.TopHbiMH MesoH8MH (cTon6eu 4 ia6nnubi 2). 0THoweHne x 2 !x 2 
11/ISI 3Toro B8pnaH-

~Ta cocTaBn!leT Bcero · 1,6. 3ToT pesynhTBT HarnH11HO noKa3biBaeT, 'ITO ouHJi BeKTopHbili no-

·. /IIOC. He. 3KBHBaneHTeH. cyMMe ·ABYX BeKTOpHbiX 110/IIOCOBo 3ueCb cneuyeT. OTMeTHTb, . 'ITO paa­

/IH'IHH · B :H30TOIIH'Ie~K~X CIIHHBX 06MeHHB8eMbiX 'lllCTHU. B C/ly'lae 6nH3KHX 3Hil'leHHi! · MllCC MO-

ryT; :llpOSIBHTbCH · TO/IbKO llpll OIIHCilHHH <jla30BbiX CABHrOB KllK pp- , TllK H np -p8CCeSI-· 

HHi!. · nosTOMy 3BO/IIOUHIO OAH06030HHOi! OOMeHHOi!. MOAe/IH YA06Hee npocnelKHBilTb, IIOArOH!IH 

ee IIBpaMeTpbl K, <jla30BbiM CABHrllM HyK/IOH,..HYK/IOHHOrO p8CCe!IHH!Io 

4. 011peuc.<eHne napaMeTpoB ouHo6osoHHoro o6Meaa 110 <jlaaOBbiM CI1BnraM HYKnoa-

Hyx/IOHHOrO pacceHHHH 

npa o11peueneHHH noniOCHbiX· n8p8MeTpOB ncllonbaonannch <jlasoBbie CABnra, H8i!AeHHble 

. . .· I 10,11 I . I a S 
M8K·rperopoM H 11p~ , 38 HCKniO'IeHneM <jl830BbiX CI1Bnron 5 0 - n 1 - cocTOSIHnl! 

. H napaMeTpa CMeWUBilHHSI (I 

roB H 118paMeTpOB CMe~HBilHHH 

... Bcero B 8Hanns BK/IIO'I8noch 90 sHa'leHnl! <jlasOBbiX cuBn· 

pp - H np -pacceHHnl! B HHrepB8ne 25-310 MsB. 

PacC'IHTbiBilnOCb necKO/IbKO B8pHaHTOB IIOI1rOHKH 110/IIOCHbiX ,118paMeTpOB K <jlaSOBblM 

CUBHraM HYKIIOH-HYKIIOHHOrO p8cce!IHHSI i 3TH BllpllllHTbl OT/IH'IIl/IHCb KllK KO/IH'IeCTBOM y'IH­

TblBaeMbiX nonrocoB, TaK H qncnoM B8_PbHpyeMbiX napaM~TpOBo 

"· C IIOMOIUbiO 06MeHa TO/IbKO 11ByM!I Me30H8MH, IICeBAOCKilll!lpHbiM H BeKTOpHbiM, He yuaeTCH 

CKO/IbKo-im6yl1b yl1oBneTBopnTe/lbHO onncaTh <jlaaOBbie cunnrn HyKnoH-HyKnoHHoro p8cce!IHHHi 
• 2 5 .. \ ' 

3H8'1eHne )( B 3TOM C/ly'lae OK83biB8e'!'CSI•10 o 3TO o6ycnoBneHO TeM, 'ITO o6MeH BeKTOpHbiM Meso-

HOM ~aeT.C/IHWKOM 6onbwoe uenTpanbHoe OTTanKnBaHne MelKI1Y HyKnoHaMn. Ha6biTOK cnn 

OTTilnKIIBilHHSI MOlKHO KOMlleHCHpOBilTb, ecnn yqeCTb BK/1811 OT 06Mena CKil/l!lpHblM. Meso-
/~ . . 

noM. • BBel1eHne rnnoTeTn'leCKol! cKan!lpHol! 'IBCTHUbi 11/ISI on11cann!l HYKnon-nyKnoHHoro 

pac~e!IHHH eme ne 'UOK83blBileT pe8nbHOro ee cymecTBOB8HH!Io BoaMOlKHO, BK/1811 OT o6MeHa 

8 

" 

./ 

CKil/IHpllbiM 0 -Me30HOM sljxjleKTHBHO y'IHTbiBBeT BK/IIlA OT HenpepblBHOrO pacnpe11eneHHH 

161 
11BYlmHOHHOi! llllpbl B 5 -COCTOSIIIHH o 

Y'IHTbiBBSI o6MeH TpeMH MesoHaMH: cKanHpHbiM c H30TOIIH'IeCKHM CIIHHOM T = 0 ( o 0 ), 

ncesuocKanHpHbiM c T = 1 ( rr ) H seKTopHbiM c T = 0 ( Cl> ) , yJKe MOlKHO KB'!eCTBeHm) 

BOCllpOH3BeCTH <jla30Bbie CI1BIIrH HyK/IOH-HYK/IOHHOrO pacceHHIIH B HHTepnane 25-310 MsBo npa 

B8pbHpOBilHHH ~llCCbl CKil/1 !!pHoro Me30H8 ( IIO/IaraH m, = 135 Man n 

2 
m Cl> = 780 MsB) 

· H KOHCTBHT_ CB_SI3H BCeX·Me30HOB C HYKIIOHOM 3Hil'leHne )( OKil3biBileTCSI p8BHbiM 703. 

·nononHnTe/lbHoe sapbnpoBaHHe Macchi B~KTopHoro M~soHa yMeHbW8eT sHa'leHne x 2 
11o.512! 

n8/lbHei!iuee YIIY'IWeHHe OIIHCilHH!I <jla30BbiX CI1BUrOB HyKnOH-HyK/IOHHOro pacceHHHH MOlK­

HO 110/ly'IHTb, Y'IHTbiBBH, IIOMHMO CKilll!lpHOrO H IICeBI10CKil/l!lpHOrO 110/IIOCOB, o6MeH 11BYMH 

BeKTOpHbiMII MesoHaMn ( Cl> c T = 0 n p c T = 1). 3ToT BapnaHT pac'leTa npHBe-

11eH B cTon6ue 1 Ta6nnnbi 3. Macchi , -. Ill - H p -Me30HOB B 3TOM C/ly'lae <jliiKCHpo-

sannch H llpHHHMB/IHCb p8BHbiMH HX Ta6nn'IHbiM 3HB'IeHUHMo Macca CK811HpHol! 'IBCTHUbi, K8K 

H BO BCeX IIOC/IeAyiOIUHX BllpHilHTilX pBC'IeToB, BllpbHpOBil/18Cb0 IIOCKOnbKy 3Til 'lllCTHUil SIB/lSI­

eTCH rnlloTeTn'lecKol!. 

B cronone 2 Ta6nnUbl 3 npnBeueHbi pesynhTBTbi pac'leTa c uononHHTe/lbHbiM. y'leToM 

OoMeHa IICeBAOCK8nHpHbiM 17 -MesoHoM (T = 0) c Maccol! 548 MsB. BnuHo, 'ITO B 3TOM 

C/ly'lae 3HS'IElHHSI OCTil/lbHbiX napaMeTpOB llpllKTH'IeCKH He MeHHIOTCH 110 cp8BHeHHIOcC llpe,Abl-

AYIUHM BapnaHTOM paC'IeTa; 3Ha'leHne x2 
yMeHbwaeTCSI /IHWb He3Hil'IHTe/lbHO.' no-BHI1HMOMy, 

BK/IIlA '7 -Me30H8 He, cymeCTBeHeH B HyKnOH-HYKIIOHHOM pacce!IHHH B HHTepBil/le 

' . fflV 
25-310 MsB. AHanorH'IHbili BbiBOA 6bm cuenaH n B upyrnx pa6oTax ' • 

Bapn8HT wecTHIIO/IIOCHol!.llonroHKU K .PasoBbiMH cuBnraM HyK.noH-HyKnoHHoro pacceHHUSI 

(AB8 CKilll!lpHbiX, ABil IICeBAOCKilll!lpHbiX H ABil BeKTOpHbiX MeaoHa) llpHBeuen B CTon6ue 3 

TaonnUbi 3. Bauno, 'ITO y'leT yme ouHoro rnnoTeTn'lecK.oro cK.anHpHoro Me_soH8 (c .. T = I) 
2/-2 

He CH/IbHO yny'IWileT Kll'leCTBO OIIHC8HH!I <jlaaOBbiX CI1BHrOB: 3Hil'leHHe OTHOWeHHH )( )( 

yMeHbiUileTC!I OT 5,2 (AnSI BapHaHTOB I H 2) AO 5,1 (unlt BapnaHTa 3). BMeCTe C TeM B 

3TOM C/ly'Jae 3Hil'leHH!I KOHCT8HT CBSI3U OCTanbHblX Me30HOB BbiXOA!IT 38 llpeue/lbl OWH60K HX 

onpeueneHHH B upyrHx sapnaHTax pacqeTa. 

38MeTHOe yMeHbWenne 3Hil'leHH!I )(
2 

AOCTifraeTC!I BllpbHpOB8HHeM MllCC BeKTOpHbiX 
2 -- .. 

Me30HOB (CT0/16eu 4 T86/111Ubl 3). 3Ha'leHne OTHOWeHHSI )( /)( 
2 

COCTaBn!leT B l'lTOM C/ly-

'llle 3,15. noiiOitHHTe/lbHbiH y'leT nceBAOCKilii!IPHOrO Me3oHa c T = 0 (cTon6eu 5 Ta6nlfUbi8) 

CHOBil He yny'IW8eT Kll'leCTBil OIIHCilHHSI ( )(
2 

/)( 
2 

= 3,1), 'ITO 11011TBepJKAaeT BbiBOA 0 Mil-

noll ponn 71 - MesoHa B !111epHbiX cnnax. 

npHMe'laTe/lbHO, 'ITO Be/IH'IHHil KOIICTilHTbl CBH3H lr -Me30Hil C HyK/IOIIOM O'leHb 

cna6o saBHCHT OT KO/IH'IeCTBa yqnTbiBaeMbiX noniOCOBo Ee 3H8'1eHne A/1!1 ncex B8pH8HTOB 
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Ta6naua 3 
noniOCHbiC napaMeTpbi, 01Ip9ll91I9HHhi9 IIO <jlaaOBbiM CllBIIPSM HyKIIOH-HYKIIOHHOPO pacceH­

HHS! B HHTepaane·25-310 Maa. 3na'leHHll Mace npHaeneHhi B Maa. B cKo6Kax yKaaaHbi aaa­

qeaHn aa<jJHKCHpOBaHHhiX napaMeTpOB. 

l 2 3. 4 5 

"2 430,2 430,0 404,9 255,5 244,4 

mao 482+17 482 + 16 372 + 28 373 + 13 401 + 17 

- - - -
2 

4,48:!:0,71 4,48 :!: 0,70 1,44 :!: 0,44 2,87 + 0,37 3,32 + 0,50 
~0 

.mat - 960 + 48 - - - -2 
Ia, 37 + 10 -

mlf - (548) (548) 1530+290 -
2 

'If 
0,70 :!: 1,06 5,0 :!: 1,6 17,7+7,5 

m,. -· (135) (135) ( 135) (135) (135) 
2 

12,75:!: 0,18 12,68 :!: 0,20 12,12 :!: 0,22 13,10:!:0,18 ,, 12,74:!: 0,20 

meu (780) (780) (780) 422 + 18 468 + 27 
2 

2,1 :!: 0,5 
-

'eu 7,2 :!: 1,2 7,0 :!: 1,5 4,.1·:!: 2,0 2,4 + 0,9 

feu/leu 0,23:!: 0,06 0,25 :!' 0,07 0,80 :!: 0,29 0,50:!:_0,09 0,59 :!: 0,15 

mp (750) (750) (750) 800 + 120 1180+ 220 
2 

0,10:!:_0,26 
-

'P 0,26 .:!: 0,21 0,27:!: 0,25 8,7:!: 2,9 0,84:!: 1,72 

fp I lp -3,4 :!: 1;2· -3,4 :!: 1,4 -0,76:!: 0,08 -5,4:!: 7,0 -2,8:!:2,5 

pacqeTa xopomo cornacyeTcn co aaaqeaHeM 
. /10/ 

2 
,, .. 13 • nony'leHHbiM B <jlaaoaoM aaanHae 

HYKIIOH-HYKIIOHHOPO paCCCS!HHS!· 

KoHCTSHTa CBSI3H, COOTBCTCTBYIOWall CKanllpHOMY IIOIIIOCy, TBKlKe He CHIIbHO MeHS!9TCS! 

B pa3IIH'IHbiX BapHaHTaX pacqeTa. npHMepHO IIOCTOS!HHbiM nnn BCeX BapHaHTOB pacqeTa (3a 

· HCKIIIO'leHHCM s'apHaHTa 3) OCTaeTCSI OTHOW9HH9 1! /m·! ; OHO COCTaBnS!eT • 0,36, ecnH 

·Macey '6o3oHa Bblpa3HTb B ennHHuax Macchi nHoaa. B cnyqae eu -Me3oHa naynHeBcKaH 
2 2 

oBH3b B narpaHlKHaHe BaanMonellcTBIIH Mana, H caoaa oTaomeane ·g eu I m eu oKa3hiBaeT-

CH npHMepHO nOCTOHHHbiM nnH DCCX BapiiaHTOB pac'leTa 0 38 IICKIIIO'ICHII9M Bapi18HTa 3; OHO 

cocTaBnHeT • 0,21. Manoe 3Ha'leHIIe oTHomeanH feu I leu 

3neKTpOMarHIITHbiM <jlopM<jJSKTOpaM HYKIIOHa; K COJKaneHIIIO, 

cornacyeTCH c naHHhiMII no· 

noBOIIbHO 60IIbWIIe OWII6KII on-

peneneaHsr 
2 

lp H fp I lp 3aTpynHHIOT npOBeneHIIe aHaiiOPII'IHOPO CpaBHCHIIH nnH p 

Me3oua. 
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HaTepecea a<jl<jleKT yMeHbmeHHH Macchi eu -Meaoaa B cnyqae qeThipexnonrocaoll non-

raHKII C Bapbi1pOB8HIIeM meu II mp • 3TO MOlKeT 6b!Tb o6yCIIOBIIeiiO HSIIII'IHeM Hey'IH-

ThiBaeMOPO B naHHOM paC'leTe BKIIalla OT HenpepbiBHOPO pacnpeneneHHH Tpex nHOHOB B P -

COCTOSIHHH. KpoMe TOPO, B03MOlKH0 1 'ITO KaK 3Ha'l9HHe meu , TaK H 3Ha'leHHH llpyPHX na-

paMeTpOB CMeCTHTCSI 0 ecnH B llOnOIIHeHHe K CKaiiSipHOMy, nceB!lOCKanHpHOMY II nayM BeKTOp-
I 

HbiM noniOCaM yqeCTb TaKlKe 06MeH aKCHaiibHOBeKTOpHOi! II TeH30pHOi! ( f 0 -Meaou) qac-

171 
THUaMII 

B uenoM qeThipexnonrocaaH o6MeaaaH Monen& ( c yqeToM a -, rr -, "' - H p 

M~30HOB) XOpOWO onHCbiBaeT <jla30Bble CllBHPH HyKIIOH-HYKIIOHHOro pacceHHIISI (nnsr COCTOH­

HHi! C f ~-~ ) B HHTepBane 25-310 MaB. 3aepreTH'leCKIIe 3aBHCHMOCTH <jla30BbiX CllBHPOB, 

BhRHcneH_Hble cornacao napaMeTpaM, npnaeneHHhiM B cTon6ue 4 Ta6nHUhi 3, annoTb no aaep.;.. 

PHH 660 MaB, noKa3aHhi Ha pHC. 1-7 BMeCTe CO 3Ha'leHHHMH <jla30BbiX CllBIIPOB1 HCnOIIb30BaH­

HbiMH B pacqeTaX. Ha pile. 1-4 noKa3aHhi TaKlKe <jla30Bhie cnBnrn, nonyqeHHhie B peayn&Ta-

Te <jla30BbiX aH81III30B 3KCnepHMeHTaiibHbiX OaHHhiX no ynpyroMy pp -paCCeSIHHID npii 

/12/ . 
aaeprngx 435 H 657 M:aa: mTpHXOBhiMH KpHBbiMH noKaaaHhi :aaepreTH'leCKHe 38BIICHMOCTH <jla-

30BhiX cnBIIrOB B COCTOHHHHX C T= 1, Bhi'IIICIIeHHhie COr naCHO napaMeTpaM CTOII6Ua 2 Ta6IIHUbi 2. 

Ha pnc.1-4 BHllHO, 'ITO paccqnTaHHhie Ha ocaoae qeTbipexnonrocaol! o6Meaaoll MonenH :aaepreTH­

qecKHe 3SBHCIIMOCTH <jla30BhiX cnBHrOB Ka'leCTBeHHO Cornacy!OTCH C peayiibTaTaMH <jla30BbiX aHa­

IIII30B naHHbiX no pp -pacceHHHIO IIpH 435 H 657 MaB. 3To CBHneTCIIbCTByeT 0 TOM, 'ITO OCHOBHble 

qepThi pp -Baai!MonellcTBIIH;IIPH 660 Maa, no-BHnHMOMy, MOlKHO aocnpOI13BecTn, y'IHTb!BaH o6MeH 

TCMH lKC Me30ilaMII
0 

KOTOphiC onHC.hiBaiOT <jla30Bhi9 CllBHPH HYKIIOH-HyKIIOHHOPO paCCeHHHSI B HH-. 

Tepaane :aaeprnll 25.-310 Maa. 

B aacTOHI!lell pa6oTe aaaqeHHH nonrocHhiX napaMeTpoB onpenenHroTcSI He aenoi::pencTBeH­

HO H3 3KCnepnMeHTaiibHbiX naHHhiX no HYKIIOH-HYKIIOHHOMy paCC9SIHHI00 a nonrOHSIIOTCH K pe­

,3YIIbTaTaM <jla3oBoro aHaiiH3a :aKcnepaMeHTan&HhiX naHHhiX. B CBSI3H c 3THM HHTepecao npo­

aepHTb, HaCKOIIbKO onpenenliCMhiC 3Ha'leHHH napaMeTpOB 'IYBCTBIITeiibHbi K peaynbTaTSM pa3-

IIH'IHhiX <jla30BbiX aH81IH30D0 KOTOpble MOPyT OTIIH'ISTbCSI llpyr OT llpyra D HeKOTOpbiX neTa­

IIHX. C :aToll uen&ro napaMeTphi qeThipexnonrocaoll 'o6Meaaol! MooenH ( c yqeToM a- , rr - , 

eu - H p -Meaoaoa) nonroasrnnc& TaKlKe K peayn&TaTaM <jlaaoaoro aaann3a HyKnoa-ayK-
. /14/ 

noaaoro pacceHHHH, Bhmonaeaaoro KaaapHHOBhiM n np. ; npn 3TOM ncnon&aoaanacb 3Ha-

qeHHH <jla30BhiX cnBHPOBo HallneHHhiX npH 3HeprHHX 23,1, 40, .52, 66, .95, 147, 210 H 310MaB, 

3a HCKIIIO'leHHCM <jla30BhiX CllBHPOD S -BOIIH H napaMeTpa CMeWHBaHHH f 1 , -acero 

·94' 3Ha'leHHSI <jla30BbiX CnBHPOB. MacChi nHOHa H ·o6aHX BeKTOpHbiX Me30HOB B 3TOM paC'ICTe 

<jJHKCHpOBSIIHCb ( m If = 135 MaB, mp -. 750 M:aa, m eu = 780 Maa), a aaaqeanH KOHC-

TSHT. CBH3H H M8CC8 CKaiiHpHOPO Me30H8 BapbHpOBSIIHCb. nonyqeHHble 3Ha'leHHH napaMCTpOB 
2 2 

COCTaBIIHIOT! ma = (462:!: 12) Maa; Ia = 3,86 :!:_ 0,44; lrr = 12,38 :!:_ 0,14; 
2 . 2 

geu = 1,0:!: 0,9; feu /g(/J = 0,20:!: 0,04; 1p = 0,05:!: 0,07; lp/gp=-'1,3:!: 4,7 npn 

3HS'leHHH ){ 2 = 731,3 •. ,CpaBHHBaH 3TH 3Ha'leHHH C napaMeTpaMH 1 npHBeneHHbiMH B Ta6nn-
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ue 3, MOlKIIO npocneaJITb o6mee cornacne MelKily o6onMn ua6opaMJI 'napaMeTpoa, CneayeT, 

0JlH8K00 OTM9TJITb0 'ITO 'leTbtpexnomoCH8!1 MOil911b XylKe Onl!CbiBaeT <jlaaOBble CJlBHrH pa6o­
/14/ 

Tbl - l STO 06'b!ICHSI9TCSI M:eaee nnaBHbiM auepreTI!'IeCKI!M noaeneHI!9M STIIX <jlaaOBbiX CllBII-

roa. 

B _aaKmoqeune aaTopbt BbtpalKatoT 6naro.!lapuocTh B.B. Ea6nKoay n M.r. MemepSIKoay aa 

noneauble o6cylKJleHH!I, 

nHTepaTypa 

1. S,Sawada, 'I',Ueda, W.Watari, M.Yonezawa. Prog, 'l'heor, Phys., ~ 991 ( 1962), 

2. A.Scotti, D,Y, Wong. Phys,Rev, Lett., !Q. 142 ( 1963 ), 

3. V,V,Babikov~ Prog. 'l'heor,Phys., ~ 712 ( 1963), 

4. R.A,Bryan, B,L,Scott. Phys,Rev., 135, B434 ( 1964), 

5. S,Sawada, 'I',Ueda, W,Watari, M,Yonezawa. Prog, 'l'heor,Phys., ~ 380 ( 1964), 

6, A.Scotti, D,Y.Wong, Phys,Rev., 138, B145 ( 1965), 

7. 'I',lno, M.Matsuda, S, Sawada. Prog, 'l'heor, Phys., ;!;!, 489 ( 1965 ), 

8, R.A.Bryan, RA,Arndt. UCRL-14297( 1965 ), 

9.· n.c. AlKrnpell, IO.n. KyMeKHH, M.r. Memep!IKOB, c.s. Hypynr.ea, B.n. ConOBb!IHOB, 

r.n. CToneToB.- HaepHaSI <!lH3HKa,£ • 892 ( 1965). 

10. M.H.MacGregor, R.A.Arndt. Phys.Rev., 139, B362 ( 1965). 

11. H,P,Noyes, D,S,Bailey, R.A.hndt, M.I:I.I\IJ'acGregor, Phys,Rev., 139, B380 
(1965). 

12. n.c. AlKrHpell. HaepHaSI <jlH3HKa, .L 867 ( 1965). 

13. M,J,Moravcsik, Ann.Phys., ~ 10 ( 1964),, 

14• IO.M. KaaapHHOB, B.c. KHcenea, IO.H. CHMOHOB, npenpnHT OHHH, P-2241, lly6ua, 

1965. 

PyKonHcb nocTynHna a nauaTGI!bCKHII oTaen 
· 17 <jleapanSJ 1966 r, 
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P H c. 1, 3uepreTH'IeCfHe aaBHCHMOCTH <jlaaoBbiX caanroa a 
1 

p
0

- , 
1 p

1 
- , 

1 p
2 

cocTOSIHH!IX. · Cnnowaag KpHBB!I Bbl'lncneua no napaMeTpaM, npHaeaeHHbiM a • 
cTon6ue 4 Ta6nnubi 3, ToHKHMH KpHBbt~ni noKaaau Kopnaop own6oK. lliTpnxo­
aag KpiiBBSI Bbi'IIICII9HB no JlBHHbiM CTOn6ua 2 T861!HUbl 2. noKa38Hbl 3HB'IeHHSI 
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