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J • BBonHhie 3aMetJaH:IISI 

B " 5 /1/ npe/lblllYIUeH pa OTe 

TOBoii TeopHH rronSI ( KTIT) x/ ,B 
/4/ 

BOH noBepxHOCTH 'rronytJeHa 

Ha OCHOBe TpexMepHoii ¢opMynnpOBKll KBaH

KOTOpoii Bee tJaCTHUhl HaXO/lSITCSI Ha Macco
_xx/ 

CllCTeMa ypaBHeHHH /lnSI aMIInHTY/lhl pac-
xxx/ 

ceSIHHSI Tpex qaCTHU 

3 

T (3 ➔ 3 ) = I Tr 
=1 

3 ➔ ➔ 
TI (p I q ) = 2 ( 2 77) 0 ( p (-) q ) t O ( p I q ) + 

I I ji, 

➔ ( l. l) 
1 ➔ ➔ 3 dk dK 3 3 . 

+~ ft e (p I q)o(p (-)k )II __ r --8( I k -,\K-I q )x(T (klq)+T o(klq)), 
4(2rr) J I 1=1 ko K-iE =1 r =1 r l i, 

xi · 
TpexMepHaH ¢opMynnpoBKa saaa11H llBYX Ten B KTIT 5bma pa3BH-

Ta B KBa3HITOTeHuHanbHOii TeOpHH A.A. noryHOBa Ii A.H. TaBxenH/l3e/2/ (cM. 
TBK)Ke/3/). ITpnMeHeHHIO 9Toro MeTo/la. K saaaqe Tpex Ten IIOCBHIUeHbl pa-
60Tb1/l l, 12/ ) • 

xx/ ) ITocne HHTerpnpoBaHHSI rrocpeacTBOM aenbTa-¢yHKUHii ll3 (l.l 
cneayeT penSITHBHCTCKllH aHanor ypaBHeHHH n.n. ~a/l/leeBa/5/. 

xxx/ 
ilnH He cyMMHpyeMb!X llH/leKCOB B pa5oTe npHHSIThl orpaHntJeHHSI! 

i,j,f= l,2,3,i;6f;6j;sanncb Ip} osHatJaeT nepeMeHHhie Ip l , r = 1,2,3. 
r 
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rae 1
1 
e (p I q > 

1 ie <PI q > = vie 

xi 
orrpeaengeTcH ypaBHeHneM 

(plq) +-
1

-
3

JV n (plk)B·(p. (-)k ) x 
4(211) jL 1 I 

➔ 

3 d.k, dK 
X II --

r=l k O K- i l 

3 

---8( I 
=1 

3 

k -h-Iq )t (klq) 
=1 r if 

r 

li 

➔ ➔ ) 0 ( ➔ ➔ 0 
8 ( p (-) q = p 8 p - q ) , p I I I I I I 

.F ➔ 2 2 
V p + m 

I I 

3 2 

K =VS -vs 
k q 

. s =(I k ), 
k =I r 

3 

,\ r~ qr 

vs 
q 

( 1.2) 

( 1.3) 

111 
KaK OTMe'Ianocb B I rrpn TaKOM ITOJlXOJle OTCyTCTBYIDT TpyJlHOCTH 

· ( )16-101 
¢opMann3Ma EeTe-ConrrnTepa EC : ypaBHemrn HMeroT TpexMepHhifi 

xapaKTep H YllOBneTBOpRIDT rrpHHUHITy COOTBeTCTBHR H TpexqacTH'IHOH YHH-. 

TapHOCTH. 

B CBR3H C 8THM rrpe/lCTaBnReT HHTepec H3y'IHTb Ha OCHOBe (1.1) 

II ( 1.2) TpexqacTH'IHyro 38/lB'IY B OTHOCHTenbHb!X rrepeMeHHhIX H rrpn HX 

rrocTpoeHnn ncrronh30BaTb cneayromne rrpnBneKaTenhHhle oco6eHHOCTH rrpn-
. 14, 14-161 

MeHReMofi <jJopMynnpoBKH KTTT : 

I) Bee HMITynbCbl qacTHU HaXOJlRTCR Ha MaCCOBOll rroBepXHOCTH 

m2=(q2, ... l; 
r I 

II) 4-CKOpOCTb CHCTeMbl RBnReTCR coxpaHRIDillHMCR BeKTOpOM 

,\ =A =A ; 
q k q 

( 1.4) 

xi 3aecb V if (p lq) CTpoHTCR c rroMOillbro Teopnn B03MyilleHnfi (TB). 

4· 

q 

I 
1 

I~ 
I 

III) ponh <jJyHKUHH r~nirn ( <l>f) nrpaeT rrporraraTop KBa3nqacTHUhI, rrpn

cyTCTBneM KOTOpofi orrpeaenHeTcH crroco6 CXOJla C ITOBepxHOCTH 8Heprnn

HMrrynhca ( 1.1). 

CBOHCTBO 
I . . 

(I) IT03BOnHeT B COOTBeTCTBHH C rrpnpoabfi HMrrynhCHOI'O 

rrpocTpaHCTBa BBOJlHTb OTHOCHTenbHbJe rrepeMeHHbie rrocpe/lCTBOM orrepaunn 

1131 
cno)KeHnR B rrpocTpaHCTBe no6a"<IeBcKoro - cno)KeHHR Ha rnrrep6ononae 

➔ ➔ 

k '= A ➔ k 
•p 

➔ ➔ ➔ ➔ ~ - C P➔ .o 1, 
=k(-)p=k-p[ m m(m+ p.). 

k, o = (k,p) 
rii 

( k , ) 
2 ➔ 2 

-k' 2 
=m 

TaKofi ITO/lXO/l K penRTHBHCTCKOll 3aaaqe JlBYX Ten B rrpoH3BOnhHOll 

.. 14, 14-161 
CHCTeMe OTC'IeTa Ha OCHOBe rroKa3an, 'ITO JlBH)KeHne CHCTeMb! 

ueHTpa Mace ( c~u.M.) oTaenReTcg B Te pMHHax coxpaHRromerocg ,\ -BeK-

Topa H 3aJla'Ia <jJopMynnpyeTCR B OTHOCHTenbHbIX rrepeMeHHbIX • 

TToaTOMy pe3ynhT8Tbl H MeTO/lhI, pa3BHTbJe B cepnn pa6oT, ITOCBR

meHHh!X penRTHBHCTCKOH rrpo6neMe llBYX Ten • Ha OCHOBe pa3HOCTHOI'O ypaB-
117-221 . 

HeHHR lllpeanHrepa MOI'YT 6b!Tb c<jJopMynnpoBaHbl KOBapnaHTHb!M o6-

pa3oM. 

B CBH3H C 8THM B03HHKaeT· Borrpoc O pacrrpocTpaHeHHH TaKoro ITOJlXO

Jla K penRTHBHCTCKofi rrpo6neMe Tpex Ten. 3aecb TaK)Ke rrepBooqepeaHofi 

3aaaqefi RBnReTCH o6o6meHne HepenRTHBHCTCKHX ITOCTpoeHHll OTHOCHTenbHhlX 

lllxl 
rrepeMeHHh!X .JlnR penRTHBHCTCKOI'O aHanora ypaBHeHHR lllpeanHrepa 

(ys -vs) IP (p)= -
1
-J V(plk) IP (k)dO d!l 

q p Y¾ (211)6 vs q kl ke ( 1.5) 

xi · 
9aech dO 

k 
I 

' V(pl q) - KBa3HITOTeHtinan. 
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II. PemITHBHCTCKHH aaanor nMrrynhCOB HKo5n B 3anatie 

Tpex Ten 

Ha30BeM OTHOCHTenbHbIM 4-nMnynbCOM Me)K!ly i -TOH lI CHCTeMOH 

0 
• xi 

-H L -TOH 'IBCTHU nMnynbc, . nocTpoeHHh!lI IIO rrpaBJiny 

➔ ➔ ➔ 

(I) K I = k I (-) ,\ i • 

0 
K 1 = ( ,\ ' k 1) • ,\ 1 = m 1,\ • 

( 2.1) 

3 

I K =o, ( 2.2) 

r=I 

3 ➔ 

.../s = I K 
k r=I r 

( 2.3) 

CMbICn BBeneHHhIX 4-BeKTopoB naeTCR ( 2.2) ( no cymeCTBY 3-BeKTOpOB, 

T.K. KO -HHBapnaHT) n, KpoMe Toro, B aepenRTHBHCTCKOM npenene 
I 

KI ➔ t l(j e) = k 1-m I 

3 3 

vs ➔ Im +I 
k r=I r i=I 

it 
r=l r 

3 

Im 
r=l r 

1 ➔ 2 

-- k 1of> 
2m

1 

➔ ➔ ➔ 

(m +me)k 1-ml(k/ke) 

3 
Im 

r=l r 
( 2.4) 

Cne)loBaTenbHO, penRTHBHCTCKHH·raMHnbTOHHaH ll3 (1.5) nMeeT npencTaB

neane B BH)le cyMMbl Tpex OTHOCHTenbHh!X :aaeprHH lI 3TO rrpencTaBneHne 

xi B nanhHeHweM nocTpoeann ( 2.1), ( 2.9), ( 2.11) 5yneM aa3bIB8Tb 

COOTBeTCTBeHH0 I -hIM, II -bIM, III -HM 3T8IIOM rrocTpOeHHH OTHOCHTenbHhiX 

lIMIIynbCOB. 

6 

,1 

~ 
I 

nopeau-naBapnaHTHo. B rrpenene ocnhwnx Mace nonytiaeM aepennTnBHCT-

CKHH raMHnbTOHHaH, B. KOTOpOM HCKmotieHo JlBH)KeHne c.u.M. 

OTCIO)la HMeeM TaKyIO oco5eHHOCTb penRTHBHCTCKOH 38)l8tJH: B CBOeH 

~OpMynnpOBKe OHa COJlep)KlIT T0nbKO ~THOCHTenbHOe JlBH)KeHHe 'IBCTHU. 

O5h!'IHO YJl05Ho ~OpMynnpoBBTb TpextiaCTH'IHYIO 38Jl8'IY B TepMHHax 

JlBYX He38BlICHMbIX HMrrynbCOB: 

tn• 
~ 

Pnc. 1 

,111, 

I1HBapnaHTHb!H raMHnbTOHHaH B 3TOM OTHOWeHHH T8K)Ke YJlOBneTBOpReT 

rrpHHUHny CO0TBeTCTBHR - B HepemITHBHCTCKOM npeaene OH MO)KeT 5b!Tb 

rrpeJlCTaBneH B OJlHOM H3 Tpex BlIJlOB: 

..,;-;:k Im ➔ oo 
r 

3 I ➔2 1 ➔ 2 
➔ Im +--k e+-k 

r=I r 2µ j 2µ l(i£) 
if i 

➔ ➔ 

3necb k 106 onpenenea B (2.4), a kif n µie , µ 
1 

CTBeHH0 OTHOCHTenhHb!H HMnynbc lI rrpnBe)leHHhJe MaCChI: 

➔ ➔ 

➔ 

k if = 
mo k - m kl'. 

L . l l 

m e+m j 

• µ if -. 
mime 

• µ I 

mi+me 

7 

mt(m, +me) 
3 

Im 
r=I 

( 2.5) 

eCTb COOTBeT-

( 2.6) 



IToKameM Terrepb, qTo aaanornqaoe rrpencTaBneane raMHnbTOHHaHa 

...fs: HMeeT MeCTO H B penRTHBHCTCKHX rrepeMeHHhlX. ilnR 9Toro rrocpen
k 

CTBOM B0KTopa 4-cKopOCTH 

,\ 
if 

K +Ke _l_ 

vsie 

s = 
if 

2 
(Kl+Ke) 

2 

(ki+ke) 

0 0 -
qneH, COOTB0TCTBYIOIIIHll cyMMe Kl + K f B ,.j sk 

0 0 0 - ➔ 2 
K +K 0 =A 0 ,,/s =,,/s 0 +K 

j L lL Jf iL I 

( 2. 7) 

, rrpencTaBHM B Bnne 

( 2.8) 

B COOTB0TCTBHH C ~OpMynHpOBKOll nByxqacTnqaofi sanaqn B rrpOH3BOnbHOll 

CHCTeMe OTCqeTa ee OTHOCHTenbHblll HMITynbc CTpOHTCR B nBa 9Tarra: 

➔ . ➔ ➔ 

Kif= Kl (-) m/ if 
0 ➔ 2 

K.o=(,\.o Ki)=,,/m +K 0 JL JL. l iL 
➔ ➔- ➔ 

(II) K fi= K /-) mr\r , 
0 ➔ 2 

K fl = ( \e,K f) = ,.j m f + Kri ' ( 2.9) l 

➔ ➔ 

Kif+ Kfi = 0. 

xi 
BTopofi 9Tarr COCTOHT B paCTRmeHHH HMrrynbca 

➔ 

Kif ➔ 
➔ 

Koe, rro rrpaBnny 

x/ Ha R3h1Ke rnrrepoonnqecKHX rrepeMeHHhIX aTa orrepaunR cBonnTcR 
K cnomeHHIO nnHH KonnnaeapHbIX BeKTOpOB B rrpocTpaHCTBe CKOpocTefi/18/: 

ecnn l K if I= ml sh X if = me sh Xei , 

I R (jf)l = 2 /.L if sh~+ Xe; TO ( 2.9') 

2 

8 

,.J~e 

(III) t 
➔ 

= K~f +'~lo '= ml +me 

vinm 
i e 

➔ 

·K<i6 Kie 

1f J 
<iD 

➔ 

I Kie I 

,.Jm m +K 2 

i e <lf> 

IToCKOnbKy B HepenRTHBHCTCKOM rrpenene 

➔ ➔ 

➔ m0 K -m Ke 
K ➔ L I j 

if 
me+ mi 

➔ k➔ -m k ➔ 
me l l r =kif' ➔ 

me+ mi 

,.j s ➔ I ➔2 
m +me+ -- kr if 

j 2/.L i 
Jf 

➔ ➔ TO 
➔. mfki-mJkE K ➔ 

<lhl 
➔ oo me+mj m 

r 

➔ 

H, cnenoBaTenbHO, K(jf) MomeT Ob!Tb Ha3BaH penRTHBHCTCKHM 

TenbHblM HMITynhCOM j -TOfi H f -TOH qaCTHU. 

Ha OCHOBBHHH ( 2.8) n ( 2.9) 
2 

HMeeM 

3 0 m +me ➔ 2 
}: K = · ,.Jm m +K +--1:.if. 
r=l r ./- l f Cif) 

vm i m r mi +me 

➔ 2 

K + v m2 

I 
+ -it 2 

I 

➔ 

( 2.9) 
2 

( 2.10) 

OTHOCH-

CnenaeM rrocnenanfi mar rrocTpoeanfi: BBeneM HMrrynhc K rn 
➔ , Konnnaeap-

HhIH K 1 , cornacao paBeHCTBy 

,: 
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3 
Ko ml+ me ➔ 2 . m I ➔ 2 

y;;-k = }: - V m me+ Ke + -- vm /l + ·1( ' 
=1 r 

ymjme 
j (j ) __ I . I (I) 

ym 1/ll 

(Ill) 2 
➔ ➔ ( 2. 11) 
Ko> K I 
--=--· 
➔ ➔ 

IK(l)l IK I I 

Ifa ( 2.5) II ( 2.10) cneJ:(yeT, 'ITO B HepensrTHBHCTCKOM rrpeJ:lene 

➔ ➔ ➔ 

(me+ ml ) k
1 

- m 
1 

(k e + ki ) 
➔ 

K 
(I) 

➔ 

f. m 
r=l 

II IIO9TOMY IIOCTpOeHHb!H HMIIynhc IIMeeT CMbICn OTHOCHTenbHOro Me)KJ:IY 

OJ:(HOH qaCTHUeH II CHCTeMoii J:IBYX J:lpyrHx. 

3aBeplllaSI rroc-rpoemrn, OTMeTHM, 'ITO KBaJ:(paTbl IIOCTpoeHHb!X 3- BeK-

• ➔ 

TOpOB SIBnSIIOTCSI nopeHU-IIHBapHaHTHb!MII BenH'IHHaMH: J:lnSI Kc-£> 9TO cneJ:1yeT 
➔ l 

H3 (2.9)2, J:lnSI K (I) - H3 (2.9)2 II (2.11). TaKHM o5pa30M, raMHnbTOHIIaH 

TpexqacTH'IHOH 3aJ:(a'IH B penSITHBHCTCKOM cny'Iae•HMeeT HHBapHaHTHoe rrpeJ:(

c.TaBneHHe B BHJ:(e cyMMb! lIHBapHaHTHOH 9HeprHII J:IBYX qacTIIU II aHeprIIH 

TpeTbeii OTHOCIITenbHO BbIJ:(eneHHb!X J:IBYX ( cp. ( 2.11) II ( 2.9) 2>. 

CooTHOllleHHIO ( 2.11) YA05Ho rrpHJ:laTb BlIJ:( nHHeiiHOH cyMMbl qeTBepTb!X 

KOMIIOHeHT BeKTOpOB K O K 
. (j l.) ' (I) 

C pensrTIIBHCTCKIIMH rrpHBeJ:(eHHb!MII MaccaMH ..,;;;-;;;-
j e 

orrpeJ:1eneHHhIX Ha rHrrep5onoHJ:lax 

-- xi 
II ym /l • 

I I 

0 

ysk ~ 
mj + me 
ymjme 

m1 K 
K o + -~-===- co 
ot ym

1
µ

1 

~ Ko +Ko 
Ii e I Iii 

( 2.12) 

xi B J:(anbHeiillleM K (j £> II K (I) 5yJ:(eM Ha3b!BaTb OTHOCIITenbHbIMH HM-

rrynhCaMH, a K 'r B CHny HX 3aBHCHMOCTII - BCIIOMOraTenbHb!MH. 

10 

PaccMOTplIM cpopMynHpOBKY 3a/HPIH B ccjiepH'IeCKlIX rrepeMeHHbIX, pea-

nH3oBaHHbIX Ha rHrrep5onoHJ:lax c MaccaMII ~ , y m /l 
xi j l. I I 

rHrrep5onIIqeCKHe yrnbr o5bI'IHbIM crroco5oM : 

➔ 

IK l=m shx 
I 

Ko 
I 

m ch X 
I I 

• BBOJ:(SI 

➔ -- 0 

IK I =vm m shx 'K =vml m2 chx(12)' (2.13) .• (12) 1 2 (12) (12) ,, 

➔ 

--- 0 --
IK(3)1 =vm3/l3 shx'ca)' Kcatvm.:lachx(3)' 

rrony'IHM 

ys k = m 1 ch X. 1 + m2. ch X 3 + m 3 ch X 3 

( m + m ) ch X + m ch X 
1 2 (12) 3 . (3) 

( 2.14) 

Heo5XOJ:llIMO rrony'IIITb COOTHOllleHII51, Bbipa)KaJOIUHe X (12) II X (3) 'le-

pe3 XI • 3TO HeTPYJ:lHO CJ:(enaTb, ecnII CBeCTH 3aJ:(a'Iy K J:lBYX'IaCTlI'IHOH. 
➔ 

BbIJ:(enHM B IIpOCTpBHCTBe BCIIOMoraTeJlbHb!X IIMIIynhCOB KI 
0 0 ➔ ➔ 

THUY c 4-IIMrrynhCOM I K1 +K2 , K1 + K2 I 
cno)KHYIO 'lac-

II BBeJ:leM J:lJlSI Hee rHrrep-

5onII'IecKue rrepeMeHHhle: 

➔ ➔ 

I K + K I= m sh 1 2 12 X 12 
0 0 

K + K = m ch X , 
1 2 12 12 

2 
m =S 

12 12 

· xi llnsr yrrpomeHIISI 3arrHceii rrpII o5cy)KJ:leHHH rIIrrep6onII'IeCKHX rrepeMeHHbIX 

Mb! Ha BpeMSI KOHKpeTH3HpyeM 3Ha'IeHIIe lIHJ:(eKCOB i , j e 
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flo rrocTpoemuo 

m sh X 
12 12 

= m sh X 
3 3 

( 2.15) 
m ch X = m ch X + m ch X 

12 12 1 1 2 2 

ITonHalI Macca CRCTeMbI MO)KeT 5bITh BbipaMeHa "Iepe3 MBCCbl rron

CRCTeM R OTHOCRTenhHOe paCCTOlIHRe B IIpOCTpaHCTBe CKOpOCTeH ITO ~OpMy

ne 

2 2 
vs= ym +m +2m m ch(x + v ). 

12 3 12 3 12 "3 

3aMe"tJaH, 'ITO 

m =(m +m 
12 1 2 

) ch X 
02

> 

R3 ( 2.14) -( 2.16) rrony"IRM nnH X ca) cneny101uee rrpencTaBneHRe: 

chx 
(3) 

X +Xa 
ch-

2 

ch X 12 

2 

sh\a) 

ysh x shx 
3 

x· 
ch ___:_:_j 2 

2 

x =x 12 +x a 

( 2.16) 

( 2.17) 

( 2.18) 

BcnoMoraTenhHbIH yron X 12 n HHBapnaHTHaH Macca m 12 Bb!paMaJOTClI 

-qepe3 X 
1 

th X
12 

O"IeBH)lHblMII COOTHOllleHHlIMII! 

ma shx a 

m 1 ch X 
1 

+ m 
2 

ch X 
2 

12 

m 
12 

=v(m chx 
1 1 

+ m ch X ) 
2 2 

2 2 2 
- ma sh X a ( 2.19) 

<f>opMynbI ( 2.1 7)-( 2.19) ll8JOT pellJeHRe -IIOCTBBneHHOH 3ana"IR. BMeCTe 

C TeopeMOH KOCRHYCOB nnH TpeyronhHRKa I!,. 
mlm2 ma 

( 2.2) 

2 2 2 2 2 

-1 s. cos () 12 

m sh X + m sh X - m 2 sh X 
1 1 2 2 3 3 <l 

2 m m shx shx 
1 2 1 2 

➔ 

OHR IIOK83b!B8JOT, 'ITO rrpn H3MeHeH;HH Kr 3Ha"tJeHHlI OTHOCHTenhHblX HM-

rrynhCOB Kot H K (I) 3arronHHJOT BeCb rRrrep5ononn COOTBeTCTBeHHO 

C MaccaMR V m. mo R ym~ 
l l.. i 1 ➔ 

Llpyroe cnencTBRe OTHOCRTCH K RMrrynhcaM K Cr) • BBeneHHbJe 
➔ 

KonnRHeapHO K r OHR B OTnR"tJHe OT CBORX HepenSITRP.HCTCKRX rrpellenoB 

k i(j e) yMe He o5pa3yJOT TpeyronhHHKa: 
3 ➔ 

I K Io 
=l (r) ' 

'ITO cnenyeT H3 nppaunoHanhHoro npencTaBneHHH I J'c,)I -qepe3 I KI I 
II lIBnSieTC5I rrpoHBnemieM HeeBKnnnoBOCTR penHTHBHCTCKoro npoCTpaHCTBa 

HMIIY nhCOB. 

3necb yMeCTHO npocnenHTh, KaK naneKO IIpOCTIIpaeTClI aHanorRlI c He

penlITHBH3MOM. HepenHTHBHCTCKHH raMIInhTOHHaH, 38IlllC8HHblH B rrepeMeHHbIX 

HKo5n, :rrMeeT BHJl 
➔ k 2 k 2 ➔ 2 RHB. 

H = _i_· e_ + ~ + K_ = H 
0 0 

2/l 2/l 2M 
J£ I 

➔ 3 ➔ 
K = I k , M 

r=l r 

3 

Im 
r=l r 

K 2 

+ --
2M 

( 2.20) 
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HarroMHHM, qTo HMrrynhCbl HKo6u BBOnHTCH rrocpenCTBOM rrpeo6pa30BaHHH 

rannneH B rrpocTpaHCTBe CKOpOCTefi. 

Ecnn ➔ ➔ 

TO 

➔ 

k I ➔ k / ke 
V = -

m 
V 

iE ml +mE 

➔ 

V 
I 

➔ , 

vie 

➔ 1 ➔ 

=; - V = - k I CiE) 
I m 

➔ 
➔ , V, = V, - .o 

I JL 

I 

➔ ➔ 1 ➔ 
v -v =- k.e ·r i 

J mi 

➔ 
➔ K 
V =-, 

M 

➔, 
➔ 

V , 
➔ ➔ 

V -V 
if 

m 
➔, 

V +m(g_ • 
if m_ +me 

I 

( 2.21) 

( 2.22) 

( 2.23) 

IloHHTHO, qT:J ( 2,21), ( 2,23) COOTBeTCTBYIOT I STarry penHTHBHCTCKlIX 

rrocTpoeHHH II ~lOpMam,Ho, Ha H3b!Ke rrpeo6pa30BaHHH fannneH, STO ecTh 
xi · 

rrepexoa B c.u,M, , II sTarry - rrpeo6pa3oBamrn ( 2.22), cooTBeTCTBYIO!llHe 

rrepexoay B C,U,M. Bbmenemmfi /:IBYX'-WCT!IqHOH ITO,'.(CIICT8Mbl, B pe3ynbTaTe 

raMTinhTOHHaH ITpilllliM,aeT Bl!/:1 ( 2,20). 

CneaoBaTenhHD, B penHTHDl!CTCKOM cnyqae HymHa eme onna orrepaunH 

B rrpOCTpaHCTB0 CKOPOCT0lf ( STarr III ) , KOTOpaH BbinenHeT penHTHBIICTCKHe 

rrpirneneHHbl0 Macchi. llnH /:IByxqacTHqHOlf. ITO/:ICHCT8Mbl ( III) l CBOnl!TCH 

K cnO)K0HHIO anHH KonnuneapHhlX B0KTOpOB B rrpocTpaHCTBe CKOpocTei1 (2.9)~ 

llnH Tpex •iacTIIU cornacno ( 2.17) TaKoe cnomeHne norronHH0TCH "HerrpocTon" 

orrepaunei1 B rrp~cTpancTBe nMrrynhcoB. 

xi ➔ 
Ha caMOM aene nepexoay B c.u.M. COOTB0TCTBY0T V 0, B penH-

THrHCTCKOM cnyqae STD ,03HaqaeT >..➔ = o. 
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'I 

f 

t 
/J 
1,i 

I 

I ,, 

\ , 

\ 
\ 
\ 

\ I ,, 
;l 

CMbICn STOH orrepamm MO)KHO BblHCHHTh, o6paTHBUIHCh K ( 2. 20) 

BTOpOM qneH 3nech MO)KHO rrpencTaBHTh B BHne 

f 
106 

➔ 2 

klCJE) =---
2µ1 

➔ ➔ 2 r 2 

( kj(irt k Ee ij)) + ___illf) ·ca f iE + f I 

2(m +me) 2m
1 , j 

PenHTIIBHCTCKlIH aHan:ir TaKoro rrpenCT9.BneHHH cnenyeT H3 ( 2.18) 

H ( 2. 15) ! 

➔ 

0 ➔ xi 2 0 I K al 
K = I K I th-+ Ka , X = Arsh ( --

{a l a 2 i2 Ko 
{12 l 

), ( 2.24) 

rrpnqeM B rrpenene 6onhmnx Mace 

lkac12l 
X 12 

!Ka I 
➔---➔ 

m +m m +m· 
1 2 1 2 

TaKHM o6pa30M, penHTHBHCTCKHH aHanor f i £ rrporropunoHanen 3-nMrrynh-

cy cncTeMhl O e) n "o6paTHo rrporropunoHaneH" KI~ ei= v' ( k j + k r ) 2 ' 

T.e. ponb m +m B penHTHBHCTCKOM cnyqae nrpaeT l!HBapllaHTHaH Macca. 
i e 

B cnyqae CB05onHOf'O nBH)K0HHH qacTHUbl ma OTHOCHTenhHO CBH3aH-

HOf'O COCTOHHHH CHCT8Mbl ( 12) C MaCCOM m 
12 

u sneprnei1 CBH3H -IW
12

I 

vi' = m = m + m - I W 
12 12 1 2 12 

IIHB, 
ananor co6CTBeHHoro 3HaqeHHH anH orrepaTopa H 

O 
- V 

12 

E = - I w12 

k' 2 

I + -.ll!E.' 
2µ 

a 
6yaeT HM0Th BH/:1 

➔ 

·1 ➔K, I h X1~ K'o , A ( IK;I) y' s = m + t - + , X = rsh -- • 
12 a 2 a 12 m 

12 

15 
.. 

( 2,25) 



B nanhHefirneM, nnH nMrrynhcHoro rrpencTaBneHHH B KaqecTBe 

HesaBIICHMblX OTHOCIITenhHblX rrepeMeHHblX Mb! 6yneivl ucrronh30B8Th I Kcie) ' 

) 
xi 

K 
I 

I n B sarmcn ( 2.12 ITOA K11 I rroHnMaTh -rrpencTaBnemie ( 2.24) • 

O6cynuM Terrepb rrepexon K OTHOCIITenhHblM rrepeMeHHblM B llHBapnaHT

Hb!X aMrrnuTynax. Hx apryMeHTbl KaK qiyHKUHH CKanHpHblX rrpOH3BeneHl'Ill MO-

K xx/ 
ryT 0b!Th Bb!p8)1<GHbl qepe3 I ,... ITO rrpaBuny {I ) oqeBHllHblM 

xxx/ o6pa30M • Torna nnH rrepexona K OTH0CHTenhHblM HMrrynhcaM llOCTaToq-

HO Bblp83llTh K , ... , qepes Keo , Kcie), ... , T,e. Heo5xonnMo rrpo-, 
r 

ll3BeCTII ITOCTpoeHIIH {II) (III) B o6paTHOM rrop11nKe, 
• 

Dn11 Oil~ o6paTehle cooTHorneHHH yno6Ho rronyqnTh c rroMomhro 

(2.14), (2.15), (2.18): 

{III)' 
2 

m. 2 m_+mr 
ch X = -•- [ ch X + 2 l ch X ch X O + 1 ] , 

I 2-y;:- (I) m i (i) (iL) 

➔ ➔ 

K K 
(I) 

-➔-= -➔-· 

!Ki I IK(i)I 

· ( 2.26) 

xi TiepeMeHHbJe I K0 fr K(i) I yno6Hbl rrpu BBeneenn Kom!rnrypaunoeeo

ro rrp~ncTaBneHIIH, IT0CKOnhKi rrpu typhe- -rrpeo6pa30B8HIIII ITO K(jf)' K (i) 
B IIHTBpBane 3H8'19Hllll O < K O ' K ' ... < 00 HX MO)l{H0 paccMaTpIIBaTh 

- (jL) (I) 
KaK He3aBIICIIMbl9, 

xx/ 3necb MHOrOTO'Ille 03H8'189T OTHOCHTenhHhle llMITynhChl nn11 Bcex 
rrepeMeHHblX Pj , q f II T,n., IT0CTpoeHue KOTOpblX rrpoH3BD/lllTCH TBK )Ke, 
KBK ll COOTB9TCTBYIDWII9 ITOCTp09HllH /lmI k i , j, j , e = 1, 2,3, 

xxx/ 8 8TOM rryHKTe ITDCTpoeHIIH cymecTB9HHO ucrronhsyeTCH coxpaHe-

HHe ,\ -BeKTopa. EnaronapH 8TOMY, HarrpuMep: 

( p . , k ) = ( P. , K ). 
J r J r 
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Torna cooTBeTCTByromne rrocTpoeHnH nnH Kl , Ke , .. - cnenyroT ns (II) u (111).l. 

➔ ➔ ➔ ➔ ➔ ➔ ➔ ➔ 

K = K O (+) m . ,\ . a 
j JL l l L Ke Ke j ( +) m l E; ' K j r -Kej 

➔ ➔ ➔ 
( 2,27) 

K ➔ ➔ 2 (II), ➔ - I ,\ 0 -yl+,\ ,\ =--, - · iE 
iE vs 

iE 

K K_ 
___ig_ = _c1L ; 
➔ I 

IKiE, IK I 
Cif) 

➔ 2 1 2 2 
(111)' K O =--[s_0 -(m +m,) Hs 

0
-(m. -m

0
)], 

I JL 4s Jf IL j I'. JL l L 

➔ 
➔ 

rne Bb1pa)KeHue ysiE ,ys qepes K O , K , ..• 
ClL) (I) 

naHO B (2.9)2, (2.11). 

TaKHM o6pa30M, rrocne rrepexona K OTHOCIITenhHblM IIMrrynhcaM IIHBa

pnaHTHbJe aMrrnnTyni,1 ee saBHCHT oT ,\ -eeKTopa, 3To no cymecTBY os

Ha'!aeT OTneneHne llBil)K9HllH c.u.M. B nnHaMH'IeCKOH qi0pMynnpoBKe sanaqH 

( CM, cnenyromni1: rryHKT) H HBnHeTCH cnencTBHeM coxpaHeHIIH aToro BeKTo:.. 

pa. 
➔ 

OrrucaHHaH Bhlllie rrocnenoeaTenhHOCTh IT0CT~09HHH Ki ' ... qepes OT-

H0CHTenhHbl9 HMrrynhCbl eCTh cxeMa rrepexona OT onHoro THITa CBH3ll K npy-
➔ ➔ 

roMy (pnc. 2), rne K
0

,> , ••. ,KCi'l(j•--· cTpoHTCH 

-
ni. Kt~, 

I 

111 • ., 

.=,. mi.' 

Pnc. 2 
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➔ 

nocne BOCCTaHoBnemrn K 
1 

, ••• no cpopMynaM THna (II) ll (III) 

penSITllBllCTCKOM npenene 9TOT nepexon naeTCSI COOTHOllieHllS!Mll 

➔ m 
k = - I k 

iCiEl m +m Eoi ) 
I E 

➔ ➔ 

+k 
iE 

➔ 
m.M 

➔ l 
k - m P, k k_E = - Ee·> iE 

J (m +m )(m +mj) •i m +m 
E i 1 E i 

• B He-

J,f3nox<eHHOe pe3JOMllpyeM TaK: penSITllBllCTCKaSI 3anaqa Tpex Ten 

¢opMynupyeTCSI B TepMHHaX OTHOCllTen&HhlX nepeMeHHhlX. ITocTpOeHlle OTHO

CllTen&HhIX llMnyn&COB npOll3BOllllTCH nocpencTBOM 4-cKopocTefi KaK npe

o6pa3oBaHllSI flopeHua ll SIBnSieTCSI o6o6meHHeM HepenSITHBHCTCKHX IlOCTpo-
. xi 

eHllll Ha OCHOBe npeo6pa30BaHHfi rannnesi ·, ITpll 9TOM B penHTHBHCTCKOM 

cnyqae B03HllKaeT Heo6xonHMocT& B norronHHTen&Hofi onepaunn, CBSI3aH-

Hoi1 C Bh!lleneHlleM npHBeneHHOll MaCChI • .'.:ha OITepaUllSI MO)KeT 6b!Th Cq'OpMy

nllpOBaHa iia Sl3hJKe rnrrep6onll'IeCKHX rrepeMeHHhIX. Pon& penHTIIBHCTCKHX 

npHBeneHHhIX Mace HrpaIOT Bb!pa)KeHllSI BHna vinin: 1 ,J~µ . 
i E 1 1 

ITocTpoeHHaH ~OpMynllpOBKa B ~epMHHaX penHTllBllCTCKllX OTH0CllTen&-

HhIX llMrrynbCOB rronHOCTh!O ynoBneTBOpHeT rrpHHUHITY COOTBeTCTBllH, 

III. PenHTllBllCTCKlle ypaBHeHllH <t>annetrna B OTH0CHTen&Hh!X 

rrepeMeHHhIX 

HarroMHHM pe3yn&TaT rr, II: B cnny 3aKoHa coxpaHeHHH ( 1.4) llHBa-

pllaHTHhJe aMJinHTYllhl He 3aBllCHT OT A -BeKTopa II HBnHJOTCH q!yHKUIIHMH 

xi 
B OTnll'Il!e OT HepenHTHBIICTCKHX IIMITynbCOB 5IKo6n, HBnHJOIUIIXCSI 

a6conJOTHhIMII llHBapHaHTaMII rrpeo6pa3oBaHllfi rannneH~penHTHBHCTCKHe 

OTHOCHTen&Hhie llMITyn&Chl rrpll npeo6pa3oBaHHHX flopeHua llCilh!Tb!BaJOT 

TpexMepHbJe BpameHHH. 

18 

'I'on&KO OTHOCIITen&HhIX nepeMeHHhIX. Hy)KHO noKa3aTb, 'ITO oTneneHHe 

llBll)KeHllSI c.u.M. npollCXOllllT ll Ilpll nepexone B ( 1. 1). ( 1.2) K OTHOCHTenb~ 

Hh!M rrepeMeHHhIM. 

' Ilnsi sToro B cooTBeTcTBllH c nocTpoeHHSIMII (1)-(III) rrpoH3BeneM 

3aMeHy rrepeMeHHh!X llHTerpnpoBaHllSI B TpH 8Tana. ITepBblll 6yneT COOT

BeTCTBOBaTb rrepexony OT OllHOll TpOllKll He3aBHCllMhlX nepeMeHHhlX K. npy-

rofi: 

➔ 

I k ➔ I ;,Kl.~ l, 

(I) 3 
3 (ysk) 
'B dO ➔ = -- ·dn ➔dn ➔ d (l ➔ k O A . 

r=l • K I Kl KE 

C ITOMOmbJO nenbTa-cpyHKUllll coxpaHeHHH 4-nMrryn&ca BhIITOnHllM llHTerp11po-

➔ 

BaHHSI no K' ll A ll TeM caMbIM rronHOCTb!O llCKmO'IllM A II3 ypaB-

HeHIIfi. OcTaBrneeosi HHTerpnpoBaHIIe rrocpencTBOM TpexMepHofi nen&Ta-<pyHK

UIIll yno6HO o~yrueCTBllTb, Bh!llenHSI OTHOCHTenbHhJe nepeMeHHhJe ABYX'IaC-

Tll'IHOH IlOACHCTeMbI: 

➔ ➔ ➔ 
➔ 

I Kl ,KE ➔ I Air' Kjr I, 

(II) 

dO ➔ 
Kl 

dO ➔ _ (y;-;; )
3 

K - -~lt. 
E Ko 

Ei 

dO dO ➔ • 

A~r K ir 

HaKOHeU, Bh!llenSISI npIIBeneHHY!O Macey ABYX'IaCTH'IHOll ITOACllCTeMhl 

(III) 1 

I K .n I ➔ I K 0 l , 
it. Clt.S· 

dO ➔ 
~ 

0 
Kei 

oE> 
J 

1 
(K)d 0 ➔ 

K 

oE> 
J t (K) = K E 

oE> K 
(jf) 
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IIpIHl0M K CllCTeMe llHTerpanbHb!X ypaBHeimu 

a ➔ ➔ 
Tl(PIQ)=2(277) o(P (-)Q )t n<PIQ)+ 

I I Jt. 

JCif> (K)dQ ➔ ( 3.1) 

K ·f) 
ft 0 (Pl•K) (J [T (KIQ)+T (KIQ)], 

jt, o o - j e 
1 

+---
4(277 >8 

K +K -vs· -if 
lif l hl q 

rrpn'leM t ieCPIQ) orrpenemreTcH ypaBHeHneM 

(jf} 
1 J tKJ d Oit 

t 0 (P!Q)=V O (PIQ)+--JVJn (PIK) (Jf) t o(KIQ). (3.2) 
Jt, jt, 8 L . jt, 

4(277 ) Ko Ko . r:: . 
+ -ys -If {Jfl . Id q 

TaKHM o6paaoM, ncrronbayeMbifi TpexMepHbIH qiopMannaM KTIT rroaBo

nHeT rrony'lllTb penHTllBllCTCKllll aHanor ypaBH0Hllfi ¢anneeBa B OTHOCllTenb-

Hb!X nepeMeHHblX! llHTerpnpoB8Hlle 
BeneTCSI IIO OTHOCllTenbHOMy llM-

rrynhcy nByX'l8CTll'IHOll rroncncTeMb! B IIpOCTpaH.CTBe no6a'leBCKoro, pea-

2 
nnaoBaHHoro Ha BepxHefi none rnrrep6ononna Kn =m. m

0 
(jt,) J L 

HepenKo HCIIOnbayeTcSI npyraSI 38IlllCb YP8BH0Hllll ¢anneeBa, 

CllMM0Tpll'IH8H IIO rrepeMeHHb!M Tpex '18CTllU. CooTBeTCTByrouree penHTilBllCT

CKoe o6o6ureHHe B HcrronhayeMoM qiopMannaMe nerKo rrony'IHTb
1 

ecnH orpa

Hll'lllTbCH (I) aTarroM aaMeHbI nepeMeHHbIX B ( 1.1) n aaTeM BbIIIonmrTh 
➔ ➔ ~ 

HHTerpHpoBaHHe rro f<. , A , K 1 • B peaynhTaTe rrony'IHM 

a ➔ ➔ 

T 1 (PIQ>=2·c277) o(P
1

(-)Q
1 

> tje<PIQ>+ 

( 3.3) 

1 dO i. 
+--af.t. 0 (PIK) J [T(K!Q)+T (KIQ)] 
() Jl, a . e 

4277 Ko ( I Ko -vs -id i 

f r=I r q 

x/ ) 
HeTpynHo rrpoBepHTb, 'ITO ( 3.1) H ( 3,2 MoryT 6b!Tb rrony'leHbl 

Il3 (3.3) Il (3.4). 
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ll COOTB0TCTB0HHO ypaBH0HllH nnH tje 

dO ~ 

tje<elQ>=Vie (PIQ> 
1 

+---JV 
4(277)8 if 

(PIK) j ' 
• 0 -

Ke (r:~~ -vs q -if) 

t iKlQI_- (3.4) 

B T8KOM Bnne COOTB0TCTByrouraH HepenHTllBilCTCK8SI 38IlllCb ypaBH0Hllll 

¢anneeBa 6bma ncrronbaoBaHa 0HeCoM I 251 nnH oTneneHnH coxpaHHrourerocH 

yrnOBOI'O MOM0HT8 CllCT0Mblo ITocKOnbKY OTHOCllT0nbHbl0 nepeMeHHbie llBYX-
' ➔ 

'18CTll'IHOll 110llCilCT0Mbl cornaCHO II. 2 MOI'YT 6hITb Bb!p8)K0Hbl qepea K , ... 1 

8 ➔ /25/ . I 
rrpll'10M I K = 0, ... ' TO IIOCTpOeHHH H0TPYllHO npHM0HllTb K ( 3.3)' 

=I ,: 

(3.4). 

I1ony'lllBlli8SICH CllCTeMa y)Ke 6yneT conep)K8Tb nnrnb nByKp8THOe 

/24 25/ 
llHTerpllpOB8HHe. Ecnll Terrepb,cnenyH ' , llCIIOnb30B8Tb arrrrpoKCllMa-

UlllO t' je rrocpencTBOM CBSI38HHblX COCT·JHHllll ll peaoHaHCHbIX nonrocoB 

ll yqecTb qiaKTopnayeMOCTb Bb!'l0TOB no H8'18nbHbIM ll KOH0'1Hb!M Ii:epeMeH

HbIM, TO ( 3,3) MO)KeT 6b!Tb IIp1rneneHO K CllCTeMe onHoMepHb!X llHTerpanb-

_x/ 
Hb!X ypaBHeHllll 

ITapuIIanbHblll aHanIIa C BbineneHIIeM op6IITanbHOI'O MOMeHTa llBYX'18CTil'I· 

• /26/ • 
HOil noncIICTeMbl MO)K0T 6bITb BbIIIOnHeH, cnenyH ' Ha OCHOBe ypaBHeHHII 

B Bline ( 3.1). B 3TOM cny<J:ae rronIOcHaH arrrrpoKCIIM8UllH MO)KeT 6b!Tb rrpo

II3BeneHa C y'leTOM '1€THOCTil CBH38HHblX COCTOHHilH B llBYX'laCTll'IHbIX rron

CllCTeMaX II ypaBHeHIIH T8K)K0 IIpllBOllHTCH K CIICTeMe onHoMepHbIX IIHTer-

panbHbIX ypaBHeHHH 
x/ . 

xi 
. TaKoro pona ypaBHeHnH, nony<J:eHHbie no cyurecTBY rryTeM BBeneHIIH . 

penHTIIBllCTCKOH KIIHeMaTIIKII B ypamieHIIH ¢anneeBa, HeonHOKpaTHO l!CIIOnb-

30BanIICh B rrpaKTil'leCKIIX Bhl'IIICneHIIHX✓ lO/. 

·21 



Ha OCHOBe (3.1), (3.2) MO)KHO BOCilpOH3BeCTll HepenHTllBHCTCKHe 
xi 

nocTpOeHHH llnH <Pf • OnpeaenHM <Pf B3allMOJleitCTByrou:mx 'IaCTHU 'Iepea 

TpexqaCTll'IHYIO aMnnnTyay HepenHTllBHCTCKHM COOTHOUieHneM: 

a 

G=G 0 + ~G 0 T;G 0 =G +! G
1 
,T; =-1-T 

1=1 0 i=l 2(211 )g I 

.[lnH qacTH'IHbIX <Pf G 
. I 

xx/ 
na (3.1) nony'IHM B onepaTopHoit aanncn 

G = G t OG +G t O G +G t O GO • 
i o it. O O it. i o it. t. ( 3.5) 

TiepBbIH qneH B ( 3.5) c y'IeTOM ( 3.2) Bbipa)KaeTCH 'Iepea <Pf JlByx 

B3aHMOJleitcTBYIOlllllX qacTnu, JlBll)KYlIJHXCH CB050JlHO OTHOCHTenhHO TpeTheit, 

B cneayromeM Bnae: 

G ie-Go =Go 1ifGo • Gie= 
, 1 

[G0 r-Vie 

I 

B peaynhTaTe npllXOJlllM K CHCTeMe HHTerpanhHb!X ypaBHeHIIit JlnH cpf 

B penHTHBllCTCKOM cnyqae: 

GI = G if - GO+ GO t if G j + Go t if Ge ' 

nnn, Bb!IllICbIBaH IIHTerpIIpOBaHIIe HBHo, nony'IIIM: 

G1 (PIQ)=G 0 (P!Q)-G (PIQ)+ 
. lt. 0 

+ Go ( p IQ) ft if ( p I K) d nit 
(jf) 

xi 

of> . 
J ( K )I G e ( K , Q ) + G i ( K I Q ) l, 

(3.8) 

Tiocne BBeaeHnH KoH¢IIrypauIIOHHoro npocTpaHCTBa 9TH nocTpoeHHH 

IlO3BOnHIOT nony'IIITh penHTllBIICTCKIIH aHanor ypaBHeHnit cl>aaaeeBa JlnH BOn-
HOBb!X ¢yHKUHH. ' 

xx/ B • . 
aanhHeIIUieM onepaTopHoe YMHO)KeHIIe eCTh onepaUIIH IIHTerpII-

poBaHIIH no COOTBeTCTBYIOllleMy OTHOCHTenhHOMy IIMnynhCy JlByxqacTH'IHOit 
IlOJlCIICTeMb! C BecoMJ<Jf> ( K) • 
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rae 
I I 

G (P IQ)=--)-a o p0 -Vs -i£ 
o 4(211 P + I l 

Ii e l I q 

➔ 

o (P 
1 

(-) Q 1 ) 

I . 
G e<PIQ)=4(211)a o o -rs __ 1_v e<PIQ) 

J Pli 6 +Plil q 4(211)a l 

C IlOMOlllhIO ( 3.1) n ( 3.2) HeTPYllHO. y5eJlIIThCH, <iTo B paMKax TB IlOCTpo

eHHaH cl>f YllOBneTBOpHeT ypaBHeHIIIO 

G =G
0 

+G
0
V G ., 

a -+ ➔ 

V(I_>I_Q)=
1
~ o·(P

1
(-)Q

1 
)Vie (PIQ). 

IV. 3aKnroqeHne 

Ha OCHOB8HIIll II3nO)KeHHOro aaKnroqaeM, 'ITO IICnOnh3yeMaH TpexMep-

HaH ¢opMynIIpOBKa KTTI IlO3BOnHeT ecTeCTBeHHbIM o5pa30M npoBeCTI:I IlOCTpo

eHIIe penHTIIBIICTCKOH Teopnn Tpex Ten, HBnHIOlIJeHCH Henocpe/lCTBeHH'bIM 0606-

meHHeM HepenHTllBHCTCKOit. B OTnnqne OT aHanorH'IHbIX IlOilbITOK Ha OCHoBe 

¢opMannaMa EC npn 9TOM He npHXOJllITCH rrepeaenbIBaTh HCXOJlHbIX ypaBHe

HllH, 

Cxo/lCTBO paccMaTpHBaeMOH ¢opMynnpoBKH C HepenHTHBIICTCKOH CTa

HOBllTCH - C rrorrpaBKOH Ha penHTHBH3M - rronHbIM rrocne BBeaeHHH OTHO

CHTenhHbIX HMIIynhCOB. no aHanornn C HepenHTHBHCTCKOH Teopneit OHH CTpo

HTCH rrocpe/lCTBOM 4-c~opocTeit, OJlH8KO eBKnHJlOBO cno)KeHne 3-BeKTOpOB 

JlOn)KHO 5hlTh aaMeHeHo orrepauneit cno)KeHHH 4-BeKTOpOB B rrpocTpaHCTBe 

nooaqeBCKoro. B cnny nopeHU-KOBapnaHTHOCTH ¢opMynnpoBKH ypaBHeHHH, 

5yayqn sarrncaHHbIMH B OTHOCHTenhHblX rrepeMeHHbIX, Y)l{e He 38BllCHT OT 

BeKTopa 4-cKopOCTll CIICTeMbl. 

... 
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TaKllM o6pa3oM, OT)leneane JlBll:lKeHnSI C,U,M, npOll3BOJlllTCSI B TepMIIHax 

coxpaHmomeiiCSI penSITIIBIICTCKOH 4-cKopoCTII CllCTeMbI, 

B npII6nII:lKeHnII nByxqacTIIqHoro B3aIIMOJleHCTBIISI ypaBHeHIISI nnsi 

aMnnIITYJlbI pacceSIHIISI Tpex qacTIIU 3anUCbIBaIOTCSI qepe3 JlByxqacTnqnbre 

aMnnIITYJlhI, npIIqeM JlnSI nocTpoenIISI nocneJlHIIX MO:lKeT 6bITb ccjJopMynIIpo

BaHa JlByxqacTnqHasi 3aJlaqa na ocnoBe ypaBnemrn ( 3,2), 

EnaronapSI TpexMepnoMy xapaKTepy ypaBHeHIIii npn IIX nccnenoBannn, 

a TaK:lKe perneHIIII, MO:lKHO npn:MeHIITb MeTOJlbI, pa3BIITbie B nepenSITUBIICT

CKOH TeopnII, 

B qaCTHOCTII, npII nocTaToqHo OOII11IX npennono~eHIISIX OTHOCUTenbHO 

Vif ( HanpIIMep, ecnII . V f eCTb cynepn031IIUISI lOK8BC_!{llX noTeHUIIanoB), 
l /5,24,10 7/ 

MO:lKHO BocnpOll3BeCTII nocTpoeHIISI ¢anJleeBa II naBnII ' ll noKa3aTb, 

qTo K CIICTeMe ( 3, 1) npnMeHUMbl MeTOJlbI TeopIIn ¢penronbMa II qTO ona 

IIMeeT enIIHCTBennoe pernenIIe, 3a IICKn10qenIIeM nIIcKpeTnoro MHO:lKeCTBa 

peanbHbIX 3HaqenIIii y-;; , 
q 

ITpIIHUIIn COOTBeTCTBIISI no3BOnSieT ccjJopMynIIpOBaTb B IIMnynbCHOM 

npeJlcTaBneHIIII penSITIIBllCTCKOe ypaBHeHIIe illpeJlUHrepa JlnSI CllCTeMbI Tpex 

qacTnu, npnqeM B KaqecTBe raMIInbTOHIIaHa TeopIISI naeT onepaTop IIHBapIIaHT

noii :aneprIIn, ITpencTaBnenIIe :aToro onepaTopa B BIIJle cyMMbI oTHocIITenb

noii IIHBapnaHTHOH :aneprIIn JlByxqacTII'IHOH noncIICT0MbI n :aneprIIII OTHOCll

TenbHOro JlBII:lK0HIISI 9TOH noJlCIICT0MbI II Tp9Tbeii 'IaCTllUbl SIBnSieTCSI nopenu-
/17 / 

IIHBapIIaHTHb!M II JlaeT B03MQ)KHOCTb ecTeCTB0HHO, cneJlySI , BBeCTll 

KoHcjJIIrypaUIIOHHoe npocTpaHCTBO nnSI CIICT0Mhl Tpex pensiTIIBIICTCKllX qacTIIU, 

ITocTpoennaSI cjJopMynIIpOBKa ynoBJI0TBOpSieT ycnoBIIIO YHIITapHOCTII 

II npllHUIIny COOTB8TCTBIISI, 

AB-Top Bbrpa:lKaeT rny60Ky10 6naroJlapHOCTb B.r. KanbrlIIeBCKOMy 

n P,M, MIIp-KacIIMoBy 3a CTIIMymrpy10mIIe nnonoTBopnbre o6cy:lKJlennsi npn 

BhlnOnHeHIIll paOOTb~ 

Mne xoqeTcSI IICKpen.1:1e no6iraronapnTb npocjieccopa .11,H, EnoxIIHUeBa 

3a OOCY:lK1l0HII0 ll KpIITIIqecKII9 3aMeqaHIISI, 
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