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HepenHTllBHCTCKBH KB8HT0B8H Te0pHH Tpex Ten B cnyqae rrapHoro B38-

HM0)leil:CTBHH 6bma pa3p~6oTaHa ct>aaaeeBbIM/ 1,2/ B Haqane II!eCTHJleCSITblX 

r0)l0B •. EMy yaanoch HerrocpeJlCTBeHH0 JlnSI BMIT.TIHTYJlbl pacceSIHHSI rronyqHTb 

ypaBHeHHH, B K0T0pb!X .HJlp11Mll HBn.HIO'fC.H JlByxqacTnqHbie aMrrnHTYJlbl ll !HIS! 

K0T0pb!X rrpHMeHHM MeT0)l T•30pllll B03MymeHHH. 

ITo □ hlTKll peII!aTb pen.HTllBllCTCKlle 38)laqH C yqacTHeM Tpex qacTHU 

aenanHCb Jl8BH0, rroqTn OJlHOBpeMeHHO C IT0HBneHHBM ypaBHBHH.H EeTe-Canb

rreTepa. K HMM 0TH0CHTC.H pa60Tbl 0 TpexqacTnqHbIX CB.HGaHHbIX. C0CT0.HHll.HX, 

HflIT0HMeo. 0 TPllTllll/ 3 1, a T8K)Ke 0 pacceHHllll HyKnoHa Ha aeil:ToHe/4/. 

HacTOHII!a.H JlllCCepTBUll.H IT0CB.HII!eHa cpopManhHOH (KBBHTOBOil:) Teopnn 

pacceHHll.H Tpex pen.HTllBHCTCKHX qac-:i:nu. OHa 0CHOBaHa Ha pa6oTaxl 5-11 / .• 

nanhHBil:II!ee pa3BllTHe 8Tll Teopn.H rronyqnna B pHJlB pa6oT, li3 KOTOpb!X 

Mb! yrroMimaeM/ 12,131. 

Bo BB8JlBHllli cae.naH o63C~) p,1?0T, CB.H38HHbIX C paccMaTpHBaeMoil: 

38)laqeil: ll IT0Jlpo6Ho paccMaTpH!lBIOTCH oco6eHHOC.T.ll .H TPYllHOCTH, C K0T0- < 

pb!Mll CBH38H0 ee pell!BJ!lle. Teop:rn pacceHHHH Tpex qacTHU cpopMynHpyeTCH 

KBK cne)lCTBHB 06b1qf!QH KBBHTOBOil: TeopriH rronsr li J:{8BT HCHYIO KapTnHy 0 

TBX npu6mI)KBHHHX HnH J:l0IT0nHHTBnbHbIX rrpearron0)K8HHHX, K0TOpbie Heo6xo

)ll!Mbl IT pH ee cpopM;' nup0BKe. 

B rrepB0M rraparpacpe BB0JlHTCH TpexqacTHqHoe ypaBH8HHe Jlll.H cpyHKUHH 

fp1rna Trrrra EeTe-Canh:,cJTBpa ( E.C. )·. OHo HBn.HeTcsr OTnpaBHhIM rryHKTOM 

B pensrTHBHCTCK0H TB0plrn Tpex qacTHU. ilnSI ero C03D,8HHH ITOH8J:lOOH:IOCb 

o6o6mHTb II0H.HTHH HBITpHB0)ll!MblX u rrpHB0)lllMbIX J:\HarpaMM ct>eil:HMaHa. ITycTb 

K
O 

{ X l x2 x 
3 

Y l Y 2 Y a) - BKnaa H8K0Topoii )lllarpaMMbl .ct>eiiHMaHa 

n - ro nopHaKa B TpexqacTnqHoii cpyHKUHH fpnHa. ITo onpeaeneHHIO, ana-
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rpaMM8 <t>eil:HM8H8 H83bIB8eTeSI npHBO!lHMOil:, eenH . K n MO:lKHO npe.z:ieTBBHTb 

B BHne 

Kn ( x 1 x 2 x 3 y 1 y 2 y 
3 

) = f (du ) ( d v ) K: l ( x l x 
2 

x 
3 

u l u 
2 

/"3 ) X 

( 1) . 

xg(uuu v 
0 1 2 8 

v v ) K " ( v 1v 2 v 
3 

Y 1 Y Y l • 
2 3 n 2 2 8 

rne k' 
n 1 

H K ~ 
n 2 

npencTaBnmoT BKnanbI HeKOTOpbIX npyrHX nHarpaMM 

nopSinKa D 1 H D 2' COOTBeTCTBeHHO, a g O ( X 1 X 2x ,11Y 2Y ,.l-cBo6onHaSI .... 

TpexqaeTHqHaSI ¢yHKUHSI rpHHa. Eenn nnSI naHHoil: nnarpaMMbI paBeHeTBo 

( 1) He HMeeT MGCTa Hll npH KBKOM BbI6ope K' 
n 1 

H K" 
n ' 2 

TO OHa H83bIBa-

eTeSI HerrpHBO!lllMOil:. 

BbrneneHHe Knacca HenpHBO!{HMbIX rmarpaMM Il03BOnSieT npocyMMHpOB8Tb 

BCe n:irnrpaMMbI, BXO!lSilf(He B TpexqaeTnqHyIO ¢YHKUHIO fpnHa G H nonyqHTb 

nnSI Hee ypaBHeHHe Tnna E~C. B onepaTopHoil: ¢opMe sTo ypaBHeHne nMeeT 

Bnn: 

G go+ goKG, 
(2) 

rne g 
O 

, KBK n BbIIIIe, - TpexqaeTHqHaSI eBo6onHaSI ¢YHKUHSI rpnHa, a K 

Sinpo ypaBHeHMSI, SIBnmoIIIeeeSI eyMMOil: BKiianoB Bcex HenpllBO!{HMbIX nnarpaMM •. 

TTo BHeIIIHeMy BHny (2) BnonHe aHanornqHo nByxqaeTnqHoMy ypaBHeHnroE.C., 

onHaKO Me:lKnY HHMll HMeIOTeSI HeKOTOpbie eyIIIeeTBeHHbie paannqng • Bo

nepBbIX, SI!lpO ypaBHeHHSI (2) oonep:lKHT HeeBSI3Hbie nnarpaMMbI, qTo He HMeeT 

MSeTa B rrnyxqaeTH'IHOM eny11ae. Bo-BTOpbIX, KaK . 6~mo 0TMS'leHo B pa6oTe/ 12/, 
•. 

B HeKOT0pbIX MonenSIX Sinpo K He onpenenSieTeSI O!lH03H8'1Hbll~ o6pa30M H no-

STOMY nnSI T8KllX Moneneil: ypaBHeHHe ( 2) He HMeeT MS CT a ( uanpnMep, B Teo

PHH e eaMoneil:eTBHeM g ¢ 
3 

l • B sTOM naoaroacbe HaMH naHbI venomrn 

npnMeHHMOCTH ypaBHeHHSI ( 2). KpoMe Toro, TaM :lKe nnSI narpaH:lKHaHOB. B3aH-

MoneficTBllSI THila, 

4 

',lf 

. . 

L = : 'l' * ra 'l' A a 

nponeMoHeTpHp0BaHa eTpyKTypa npnB~!lHMOH nHarpaMMbI. 

EenH SI!lpO ypaBHeHMSI (2) M0:lKHO rrpencTaBHTb B Bnne 

TO, BBO!lSI 

LinSI G HMeeM ypaBHSHlle 

G 

K= K'+ K 

G'=g +g K'G', 
0 0 

G'+G'K"G 

(3) 

( 4) . 

( 5) 

( 6) 

3TO CBOfieTBO naeT HaM B03MO:lKHOCTb BbmenHTb H3 Sinpa Bee HeeBSI3Hbie 

nnarpaMMbI. EenH K.' eonep:lKHT Bee HeeBSI3Hbie nHarpaMMbI, TO SI!lpO ypaBHe

HHSI ( 6) y:lKe He eonep:lKHT HeeBSI3HblX nnarpaMM, H B STOM eMbiene OHO 

H SIBnSieTeSI C8Mb!M 6nH3KHM aHanoroM LJ:Byx11aeTH'IHoro ypaBHeHHSI E.C. On~ 

H8KO, G' He HMeeT T8KOH rrpoeTofi CTpyKTypbl, K8K B JlBYX'IBeTH'IHOM cny11ae, 

· H uaxo:lKLJ:eHHe G' eaMo no ee6e SIBnSieTeSI uenerKoil: sana11efi~ 

Bo BTOPOM naparpacbe HaqHHaeTeSI HeeneJJOB8HHe ypaBHeHHSI THna (5), 
e SI)lpOM K', . SIBnSIJ0IIIHMCSI eyMMOH Beex rrapHbIX B38llMO)l9HCTBHH Tpex 11aeTHU 

K - KTI Kl + K + K 
2 8 

( 7) 

rne K i -rrapHoe SIJJPO, B KOTOpOM 11aeTHU8 He B38HMO)leil:eTByeT 

e JlBYMSI JlpyrHMH. 3)leeb BMeeTO ( 5) 38IIHIIIeM 

Gf!I = g + g K.,., G JfI 
' 0 O Ll • 
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B c1my (7) G ecTeCTBeHHbIM o6pa30M 3anIICb1BaeTCSI B BIIJJ:e 
TT , 

G=g+G +G +G 
·TT o 1 2 a 

( 9) 

rae 

G 
n go Kn GITT ( 10) 

BBOJJ:SI rpIIH006pa3Hbie <pyHKUIIII C IlOMOIUb!O ypaBHeHIISI 

g =g + g K g 
( 11) 

n O O n n 

a T8K)Ke BenII'IllHbl T 
n 

gOTngO g K g 
0 n n 

1 

( 12) 

ansi G n rronyqaeM cneay10wy10 cIIcTeMy ypaBHetmii: 

G 
n go T n go+ g0 T ~ G 

n m~n m 

(13) 

<t>yHKUIIII g n ll T n IIMeIOT rrpoCTOii: <pII3II'IeCKIIii: CMbICn. 3To; II eCTb -

TpexqaCTII'IHaSI qiyHKUIISI I'pnHa II TpexqacTH'IHaSI aMIInHTyna, B KOTOphlX 

n - asi qacTnua He B3aHMoneii:CTByeT C OCTanbHbIMH. HarrpnMep, 

" 
g = s g ( 14) 

n n n 

" rne sn-OJJ:HO'I8CTII'IH8SI CBo6oaHaSI <pyHKUllSI pacrrpoCTpaHeHIISI, a gn' -JJ:Byx-

'I8CTII'IH8SI <pyHKUIISI fpIIHa. CooTBeTCTBeHHO 9TOMY, 

-1 ,, (15) 
T = S T n n n 

" rne T n -nByX'I8CTII'IH8SI aMIInIITyaa, He coaep)K8lll8SI n -oii: 'I8CTHUbI. 

ilanbIIIe, BBO/:ISI aMnnIITynhr T 
n no qiopMyne 

8 

BMeCTO ( 13) IIMeeM 

g K G 
0 n gOTngO, 

T = T + T go ~ 'T n n n m~n m 

TTapHaSI aMrrnIITyaa paccesiHIISI orrpeaeneHa II3 ycnoBIISI 

gTg=gKG 
oTio 0 nrr 

II rronyqaeTCSI B BIIae 

• Tfl = T 1 + T 2 + Ta . 

(18) 

(17) 

(18) 

( 19) 

YpaBHeHIIe_ ( 17) no BHeIIIHeMy BIIny COBIIaaaeT C ypaBHeHIIeM <t>aaaeeBa/ 1 / • 

.Hnpo CIICTeMbl ( 17) HeKOMnaKTHO B CIIny paBeHCTBa ( 15). TaK KaK s -
1 

n 

coaep)KIIT 8 -<pyHKUIIII II IIX npoII3BO/:IHbie. OnaaKo nocne nepBOii: IITepaUIIII B 

siape nony'IeHHOI'O ypaBHeHIISI 9TII 8 - qiyHKUIIII rrporraaa10T. 

EcnII Bee TpII 'I8CTIIUbl pa3Hbre, TO cywecTBYIOT 18 pa3nII'IHbIX rrpouec:

COB Me)KJJ:Y HIIMII, II OJJ:HIIM II3 OCHOBHbIX BonpocoB TeopIIII SIBnSieTCSI BOilpoc 

0 pa3aeneHIIII 9TIIX npoueccoB. TaKOI'O pa3neneHIISI MO)KHO no6IITbCSI JJ:ByMSI 

pa3HbIMII crroco6aMII. 3TIIM crroco6aM IlOCBSIIUeHbl TpeTIIii: II qeTBepTblii: napar

pa<pbl JJ:IICCepTaUIIII. B TpeTbeM rraparpa<pe 9TO caenaHO C IlOMOIUblO BBeaeHIISI 

BOnHOBbIX.<pyHKUIIii: TIIIla E~C- B Ha'!ane naparpaqia <pyHKUIISI I'pIIHa onpeae-

nSieTCSI paBeHCTBOM 

G = < 0 I T [ 'l' (x ) 'l' (x) 'l' ( x ) 'l' ( y ) 'l' ( y ) 'l' ( y ) ] I O > , 
· 1122aa 1122 a a 

( 20) 

rae onepaTophr rronsi B3SIThI B npeacTaBneHIIII feii:3eH6epra. BonHOBhre <pyHKUIIII 

orroeaenSIIOTCSI C IlOMOlllblO paBeHCTB TIIIla 

X p ( X I X 2 X 8 ) = < 0 I T [ 'l' 1< X 1) 'l' 2 ( X 2) 'l' 8 ( X 8)] I p > ' ( 21) 
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. rrpIPICM /:tnH K8)KJ:lOro rrpouecca OHH orrpe.nenmoTCH CBOHM BbI6opoM reii:3eH-

6eproBcKoro cocTOHHHH I ·P > . TaKoii IIOJ:IXOll HBnHeTcH TO'IHbIM TO/lbKO TorJ:Ia, 

KOrJ:Ia pe'Ih :imeT O rronHoii cpyHKUHH fpHHa. Ho, KaK y)Ke OTMeTHnH, .Mb! pac-

CMaTpHBaeM TOnhKO rrapHyIO 'I8CTh rpHHOBOH cpyHKUHH, Tor.na orrpe.neneHHH 

( 20) H ( 21) 6y.nyT HeTO'IHbIMH. TeM He Me Hee, HCXOAH H3 Hll.X, MO)KHO rro

ny'Ill.Th 6011ee yJ:I06Hoe ll/IH HBlliHX ueneii orrpeJ:IeneHHe BOnHOBbIX cpyHKUll.ii. ll11H 

9TOro B cpyHKUHIO fpHHB BBOAHTCH KOOp/:lHHBTbl HK06H. YcTpeMnHH IIOTOM Ha

'IBnhHbie BpeMeHa 'IBCTHU K - 00 ' orrpe.nenHeM 'IBCTH'IHhlll 'cpyphe-o6paa: 

G(X-Y,";c xyy)j 

r.ne 

y ➔ -oo 
0 

i::::s: 00 :s-~- tPY JG (X,xxpy)e 
p 

.. _ 
lpy .. 

e dPdp/ 

X _1_ ( m 1 xl 
M 

+ m 2 x 2 + max 3 ) M m1+m2+m3 

,. l 
xi =---(mkxk + 

Mkf 

xi =xk-xf 

m X ) - X e e 

H aHanorH'IHO ll/IH y ' y y • 

Mkf = m 
k + me 

( 22) 

_Tor.na, ecnH r+- ( y p ) -Ha'IanhHOe COCTOHHHe CHCTeMbl .nnH aa.naHHoro 

rrpouecca, TO COOTBeTCTBYIOlUBH BOnHoBaH ¢yHKUHH X p( X ~ X ) 

eTCH H3 paBeHCTBa 

fim ( P - E + i £ 
0 

P0 ➔ E 
f ➔ 0 

l ---x (X f x 
2 TT P 

=oo =-s::s-
G p (X X X p y 

== + - s:::s 
)8(p-E)f (yp). 

0 

8 

orrpe.nenH-

( 23) 

!
,-· 

ii 
I .. J' 
I rJ:Ie 
,;1 

E . -aHeprHH Ha'IanhHoro acHMITTOTH'IeCKoro COCTOHHHH, a E - HeKo;i-opaH 

"/ OTHOCHTenhH8H aHeprHH. 
I •. 

i • nanee, paBeHCTBa THIIa ( 23) MoryT 6bITh HCIIOnh30BBHbl .nnH orrpe.neneHHH 
(' 
'/ BOnHOBbIX cpyHKUHH X p .na)Ke TOrJ:Ia, Kor.na ( 20) H ( 21) He HMeIOT MecTa, 

i KaK 9TO H Ha61IIOJ:IaeTCH B HallieM cnyqae npH pacCMOTpeHHH rrapHOH aa.na'IH. 

MaKCHM8/lhHOe 'IHCnO B03MOlKHbIX H8'I8/lhHbIX H/IH KOHe'IHbIX aCHMIITOTH'IeC-

,J· :1 KHX eocTo••·· B cny,ae Tpex pa3BMX qaCTHU paBHO •eTMpeM. 

1), TpH CB060l!Hbie 'I8CTHUbl 

·t 
II 
,. 

\ 
l 

.~ 

r, 
~ 
i:l ~1; 
t 
r, 
l 
j:, 

00 
cf, 

(p) 

00 
= cf, 

p p p· 
J k f 

-l(p I xl+pkxk+pfxf) 

( xi X k X f ) .. e . 
( 24) 

2), TpH pa3HbIX COCTOHHHH, B KOTOpbIX 

OCTanhHbie .nBe o6paayIOT CBH38HHOe COCTOSU{He 

-'IaCTHUa cB06on:1aH, a 

(I) !PX -Ip x 
cf, (X~i) .. e 

(I) 

mk~ 
M 

pi 

c aHeprHeii 

(I') 

E 
(I) 

E (p ) +E 
I I n 

( ;- ) .. 
P+p 

r.ne E 1 -aHeprHH CBH38HHoro COCTOHHHH. 

Ec11: G ; 3aJ:IaHo cpopMynoii ( 10) B cnyqae Ha'IanhHoro ycnoBHH 

( 25) 

( 26) 

(I) .. - • 
( 25) H ( 26). TO .nnH cpyHKUHH X ( X X X) rronyqaeTCH cneJ:Iy10ruaH CHCTeMa 

. (n) 

ypaBHeHHii 

if,CO(x:i"") =8
1

n cf,<~ (Xfx-) + 
(n) p P 

+ f (g
0

T 11 )(U: ii ) l: (l) 

ml,. n Xcm> ( u ii'. ii )(d u ) 
( 27) 
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II . 

XCO (X .. 
X X 

3 
2 X Cl) (X ~ i"), 

m-=1 Cm) 

rae 
(I) .. - . ·'· .x ( X X X ) - nonHaSI BOnHOBaSI cpyHKUIISI, onpeaeneHHaSI paBeHCTBOM 

( 23) 1 B KOTOpOM BMeCTO 
... 00 

G P IlOCTaBneH qaCT.ll'.'l'.Hb!H cpypbe-o6pa3 G 

II -i acIIMilTOTII'l'.eCK0e 
(0) 

4epe3 X 
(n) ( P) 

II 

C0CT0SIHIIe. 
cf, (0) 

(n )(p) 
o6o3Ha<reHbI cpyHKI!IIII, onpeaeneHHhie 

P.aBeHCTBOM ( 23), ecmi: BMeCTO c 00 

p n 
IlOllCTaBneHO COOTBeTCTBeHHO G 

II3 ( 10). HO C Ha<ranbHb!M ycnOBll:eM ( 24) .ll'. g 
n_ 

.ll'.3 ( 11) C TeM :lKe Ha-

qanbHhIM ycnoBneM• Toraa anSI Xu 
(n)(p) 

y Hae nony<raeTcSI C.ll'.CTeMa 

(0) 

X 
(!')(p) 

=cf, (0) _ cf, 00 

(n)(p) (p) 

+ g f I co> 
0 

n X m,/,.n Cm) (p) 

( 28) 

ITpn 8TOM nonHaSI BOnHoBaSI cpyHKUIISI, OillICh!BaIOmasI pacceSIHIISI Tpex HeCBSI-

3aHHhIX qaCT.ll'.U, aaeTCSI cyMMOH 

(0) 
X 

(p) 

=cf, 00 
(p) 

3 

+:£ 
n=l 

(0) 

X Cn> <P> 
( 29) 

3Ta cpyHKU.ll'.SI To»ce onpeAenHeTCSI paBeHCTBOM ( 23), rAe BMecTo · G ;' 
HaAo IlOACTaBIITb COOTBeTCTBy10my10 Benn<rnHy II3 

ycnoBneM ( 24). 

G 
IT. 

C 8CHMilTOTII<reCK.ll'.M 

Bee ClICTeMbl (27) n (28) nony<raIOTCSI II3 ypaBHeHll:SI (13) nyTeM npe-

AenbHbIX nepeXOAOB ( 22) n ( 23), ecnn yqeCTb CO0TBeTCTByIOmne acIIMilTOTII

qecKne ycnoBIISI ( 24), ( 25) .ll'. ( 26). 

B <reTBepTOM naparpacpe Bbl'l'.IIC:nSIJ0TCSI MaTplI'l'.Hbie sneMeHTbl s -MaTpn

I!bl ansi Bcex B03M0»cHb!X Tpex<raCTlI'l'.Hb!X npouecCOB ( RX 'l'.ll:Cno rneCTHaauaTb) • 

nnSI 8TOI"O AenaeTCSI npeaenbHbIH nepexoa X ~ ➔ 00 II y<rIITb!BaIOTCSI B03-

MO»cHbie aCll:MilTOTII~eCKHe (out) -COCTOSIHIISI. B pe3ynbTaTe MaTplI'l'.HhlH ane-

MeHT Tab aMnn.ll'.TYllbl pacceSIHHSI Me:lKllY COCTOSIHIISIMII a H b 

nony<raeTcSI B Bline 

10 

rne 

.n (b) 
X 

+(a) - -· . (b) 
T ='P (K -K lx 

ab . a 

a, b = 0,1,2,3 , 

(a) 

'P {

¢ (I) 

cp 00 

{ 

(I) • 

xx'''•:~:'·'·' 

i = a = 1,2,3 

a = 0 

ll:3 ypaBHeHll:ll (27) 

ll:3 ypaBHeHHll (28) H (29) 

(30) 

B cpopMyne ( 30 )· C'l'.HTaE!TCSI, 'ITO K o = 0, a K = K . = K + K . + K II3 ( 7). 
IT 1 2 a 

<t>opMyna ( 30) AaeT B03MO»cHOCTb BBeCTH CB0IO aMnmnyny nnSI K8»cllOI"O ll:3 

rnecTHanuaTn: npoueccoB a . .,. b • A n:MeHHo: pernaSI cpopManbHO ypaBHeH.ll'.SI 

(27), (28) n: (29), nony<raeM 

(a) 

X 
'l'(a) +Gi"J (K-Ka)'l'(a) 

IToacTaHOBKa B (30) AaeT 

rAe, no orrpeaeneHn:10, 

M = K- K 
ab 

+ (a) (b) 
T ='P M 'P , 

a 

ab ab 

+CK-K)G 
a IT 

(K - K ). 
b 

OHll: ynoBneTB0pSIIOT CHCTeMe 
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( 31) 

( 32) 

(33) 



' \ 

It 

M 
ab 

K-K 
a 

+ I 
mfb 

M 
am 

g K 
m m 

(34) 

TTpe)KJ:10 Bcero H3 (34) cneayeT, 'ITO M ab 

ro&!:y 

MQ)KHO OITpenenHTb H ITO apy-

M g 
ab b 

(K - K ) G • (35) 

o.·~CIOL{a BHLIHO, 'ITO CTpyKTypa Mab _g b BOo6me He 3aBHCHT OT b , H 

(35) aaeT B03MO)KHOCTb ITony'IHTb H3 (34) 6onbmoe KOnH'l0CTBO ypaBH0HHii: 

LlnH M ab • B '!aCTHOCTH, pacITyTaHHYIO CHCTeMy 

Mab = K- Ka + M ab g b ( K - Kb ) 
(36) 

CBH3b BBeL1eHHbIX aMITnHTYLI M ab C aMITnHTYLlaMH T n H c ITonHoii: 

ITapHoi1: aMITnHTyL1oi1: (18) ITo"3BOnHeT ~oKa3aTb, 'ITO BenH'IHHa 

tJ,. 
b 

8 
2M - IM 

0 b a=l ab 

( 37) 

yao·BneTBOpHeT OLIHOpOLIHOi1: CHCTeMe 

!J,.b=I tJ,. g K , 
-'. m m m m;,: b 

( 38) 

KOTopaH HMeeT T0nbK0 HyneBoe pemeHne. 0TCIOL{a cneayeT, 'ITO CHCTeMa (34) 

HMeeT OLIH03Ha'IH00 pemeHne. 

Ecnn Mb! XOTHM ITOnb30B8TbCSI ypaBH0HHSIMH ( 36), TO H3 HX pemeHHii: 

Mb! LIOn)KHbl BbI6HpaTb TaKHe, LlnSI KOTOpb!X Bb!ITOnHSI0TCSI paBeHCTBO 
I 

2 M Ob 

8 
IM 
a=l ab 
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0 
(39) 

I B TOM )1{0 '10TB0pTOM ITaparpacp~ 'ITOny'l0Hbl H 110KOT0pb!0 npyrne cne.D.CTBHSI 

H3 ypaBH011HSI ( 34). B '!aCTHOCTH, paccMaTpHBaSI yITpyroe pacceSIHHe 'lac.THU bl 

H8 CBSI38HHOM COCTOSIHHH H ITpeHe6peraSI cnnaMH, aeii:CTByIOIIIHMH BHYTPH CBSI-

3aH!{OrO COCTOSIHHSI, HaM _yaanocb ITOJIY'IHTb. M 88 B BHL{e: 

(40) 
M = T + T + ·T g T +• T g T 

83 . 1 :I 1 - 0 2 :I 0 
+ ••. ' 

T.e. B PSILI ITO KpaTHOCTH CTOnKH0B0HHii. Ecnn npeHe6pe'lb MHOrOKpaTHb!MH pac

ceSIHHSIMH, ~o ITony'!aeTCSI 

(41) 
M = T + T 

88 1 2 

3TOT pe3ynbTaT 6bm ITOny'!eH HaMH BITepBbl0 B pa6oTe 1~1• TTepeHeceHHblii: Ha 

cny'laii: MHOrHX ~aCTHU (B KBapKOBOii: Monenn), BITOCne.o.CTBHH OH ITOny'!Hn ,. .,-- ,, ' 

Ha3BaHHe "rHITOT038 06 a.o..D.HTHBHOCTH KBapKOBb!X aMITnHTy.o.l 14, 19/. 

B ITSITOM ITaparpacpe yKa3aHa B03MO)KH~CTb Y'l~Ta Tpex'!aCTH'lllblX CBH-

3aHHbIX nnarpaMM, KOTOpbie Mb! Bb!Ll0nHnH BO BTOpOM ITaparpacpe. OITpeL1ensrn 

HaC1 OSIIIIH0 BOnHOBbl0 cpyHKUHH cornaCHO ( 21) C acHMITTOTH'l0CKHMH ycnoBH-

SIMH ( 24), C25) n ( 26). ITony'laeM cneLIYIOIII!'e ypaBHeHHSI nnst H: 

<µ> ("' - (,1) 
H. =x,-+G K Hl" 

P P TT T P 
µ = 0,1,2,3. 

(42) 

<µ> 
B TepMHH8X 

I 
H p MaTpH'IHbJe 8neMeHTbl aMITnHTY.D.bI pacceSIHHSI M0)K.0.Y 

COCTOHHHSIMH µ H V 3aITHCblB8lOTCSI B BH.o.e: 

<µ><v > 
T 

+ (µ) (V) 

= X KTH 
(43) 

YpaBH0HHe (42) HM00T OLIH03Ha'IHOe pemeHne, ecnn ITOnHaSI 8HeprHSI Tpex'laC

TH'IHOii: CHCT0Mbl 6onbme cyMMbl Mace OTLlenbHbIX 'laCTHU. 

B ITocneL1HeM, mecTOM , ITaparpacpe HeKOTOpb10 H3 ITp0LlbILIYIIIHX pe3ynbTa

TOB o6o6maIOTCS1 Ha, cny'laii: 6onhmero 'IHCna 'laCTHU. B '!aCTHOCTH, ITOKa3aHO,. 
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'ITO ecnn B MHOr0'18CTH'IHO:fi CHCTeMe ne:fiCTBYIOT Tpex'laCTH'IHbie' CHnbI, TO 

rrpn paccMoTpeHHH paccesrnm1 ,CBSI38HHb!X ·COCTOSIHH:fi H3 Ta_KHX '18CTHU HMeeT 

M0CTO 0606II1eHne cpopMynbI ( 4 1) llnSI Tpex'laCTH'IHbIX 8MflnHTYll. 3To rrpo

l18MOHCTPU:POB8HO Ha rrpnMepe pacceSIHHSI anpoHOB B KB8pKOBOll Mo_aenn. BBHllY 

OTCYTCTBHSI llBYX'l8CTil'IHbIX KBapKOBb!X CBH38HHbIX COCTOSI_HH:fi Mb! rrpenrrono

:»rnnn, 'ITO M0)KAY KB8pKaMH ne:fiCTByroT TOnhKO Tp0X'18CTH'IHbJe CHnbI (nByx

'18CTH'IHbl0 aeii:CTBYIOT nIIII!h M0)KJlY KBapKoM ~ aHTHKBapKOM). Ha OCHOBe o6o6-

III0HHSI cpopMynbI ( 41). KOTOpoe H830B0M ,, 8llllHTlIBHOCTh!O Tp0X'18CTH'IHhIX 

KBapKOBbIX aMrrnnTyn", yaanoch rrony'IHTh 6onhll!Oe KOJ:H'leCTBO COOTHOlll0HHll 

M0)KllY rronHbIMH C0'10HHSIMH pacceSIHHSI H nn¢¢epeHunanhHbil\1H _ce>JeHHSIMH 

H0KOTOpb!X Heyrrpyrnx npoueccoB M0)KJly anpoHaMH. IToKa3aHo, 'ITO TOnhKO 

Ha OCHOB8 paCCMOTpeHHSI 6apnoH-6apHOHHb!X H 6apnoH-M830HHb!X CTOnKHOB8HHii: 

Henh3SI cnenaTb Bb16op M0)KllY llBYXKBapKOBOil H TpeXKBapKOBO:fi 8llllllTHB

HOCTh!O aMnnnTyll, TaK KaK B o6onx IlOllXOll8X pe3ynhTaTbl OllHHaKOBbI. nmuh 

npn paccMoTpeHHH M030H-Me30HHblX CTOnKHOB0HHll_ B llBYX IlOllXOll8X nony

'18IOTCSI Cyll!eCTBeHHO pa3nH'IHbl0 npencKa3aHHSI. OaHaKO HM0IOIIIH0CSI 9Kcrrepu

M8HTanhHhie naHHbie anSI M030H-M030HHoro pacceSIHHSI cnHIIIKOM H8TO'IHbI, 'IT06bI 

)l8Th B03MO)KHOCTh B HaCTOHIIIee BpeMSI pelI!HTh Borrpoc O xapaKTepe KBapKOBbIX . 

cnn. 
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