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/ "1'1, AnHHA, KBA3HHHBAPHAHTHA~ OTHOCHTEnbHO rpYnn~•. \ I,· 
I,xJj s., ~i»·fJ I \1 ~Il \" rAnHnE~tt lI:ll. (m~I k.. 111 

I 
I, J .,.'fI \!I "J,~ 

ll,rf,: '.t1 I''" l~111'1 J', 'I ./ ';}, B COOTBeTCTB~~ C 3pnaHreHCKO~ npOrpaMMO~ Kne~Ha /2/ reOMeTp~
~\ li

1. 
A 

I w,r i'l ~". f"~" B ,. I :~$',,,I;~ ti 4eCK~e CBO~CTBa 4eT~peXMepHOrO M~pa ran~ne~ - Hb~TOHa onpeAen~
I .1 .. f' ,~ 1\ "" ti 

~T C~ r pynnoã Hb~TOHav'... '" l:! ,. t. \' 
t=±t+t ' 

! o 
/1/ 

-
X a::2 I

3 
c:(t) X 

b 
+ C a(t), a, b r;; li, 2, ~ I , 

h = 1 

~.~'I'... 

rAe t o = const , c ~ ro . c a(t) - npoaaaonaaue <t>YHK4~~ BpeMeH~. Ma
rpuua (c~) op ror-ouaneua , 4TO 03Ha4aeT 

a 
=8 a b I ca(t)cb(t) . /2/

I • k ... 1 k k 

3AeCb ~ Aanee naT~HCK~e ~HAeKC~ np~H~Ma~T 3Ha4eH~~ 1,2,3, a rpe
4eCK~e - 0,1,2,3. no nOBTop~~~~MC~ BepXH~M ~ H~~H~M ~HÀeKcaM 
nOApa3YMeBaeTC~ CYMM~pOBaH~e. rpynna, 3aAaBaeMa~ <t>opMynaM~ /1/, 

.11 ~Bn~eTC~ rpynno~ AB~~eH~~ TBepAoro Tena. Ecn~ C4~TaTb, 4TO 

! t = t + to' /3/tI 
TO B rpynne Hb~TOHa B~Aen~eTC~ OpToxpOHHa~ nOArpynna. np~ ycno
B~~X 

a a a a 
C h (t) = const , C (t) = V • t + C 

11 ;1' ~~fJ'lt ~",' /4/ 
, ~f" V a = const, c a = const 

, \lt~ " 
'i'", .f',t'
 
. !!~I l:~
 rpynna Hb~TOHa cy~aeTcR AO rpynn~ ran~ne~. , l'" Otrhtiifftlili1Wil HHCTUl'y11 
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reOMeTp~~ M~pa ran~ne~ - Hb~TOHa 3aAaeTC~ napo~ MeTp~4eCK~X 

Q>OPM /3,4/, ~HBap~aHTHbIX OTHOC~TenbHO rpynnu /1/: 

II f3 a f3	 / / 8a f3 d ~ d == Oa d ~ Of3 d == dt (i dt ,	 5 

af3 ' , 3 a a 
h aa ~ afJ = I - ~ -.	 /6/

i = 1 ax i ax i 

K03<t><t>~4~eHT~ 3T~X <t>OpM CB~3aH~ ycnoB~eM 

h a{3 ()f3 = o ,	 /7/ 

B C~IlY 4ero ace rna MO}f{HO auõpar s 00 = 1, Oa = O, h oa == O, h ab = 
= díag (1 , 1 , 1) • 

B M~pe I'ananea - Hsnroua CYU4eCTBY~T ABa copr a M~pOBbIX n~H~~ 
BpeMeH~nOA06H~e ~ npOCTpaHCTBeHHonOA06H~e /3-5, 8,9/. CYU4eCTBY~T 
TaK}f{e ABa aHaIlor~4H~X copTa M~pOB~x'nOBepXHOCTe~ H r~nepnOBepx
HOCTe~. BpeMeH~nOA06H~e nOBepXHOCT~ ABYX ~ Tpex ~3MepeH~~ MorYT 
CIlY}f{~Tb 06pa3aM~ M~pOB ran~ne~ - Hb~TOHa COOTBeTCTBY~~X pa3Mep
HOCTe~. 

MrHOBeHH~M npOCTpa~CTBOM B M~pe ran~ne~ - Hb~TOHa Ha30BeM npo
CTpaHCTBeHHonoA06HY~ r~nepnOBepXHOCTb t = consto MrHOBeHHoe npo
CTpaHCT BO ~ BIl~eTC~ 06bl4HblM TpeXMepHblM eBKn~AOBbIM npOCTpaHCTBOM 
c <t>YHAaMeHTaIlbHO~ <t>OpMO~ 

ds 2 = h dx a dx b	 /8/
ab '
 

K h a b
 rAe h a b - TeH30p, 06paTH~~ ~3 /6/. npOcTpaHcTBeHHonoA06H~e 
Il~H~~ B M~pe raIl~Ile~ - Hb~TOHa coeA~H~~T ABe T04K~ MrHOBeHHoro 
npOCTpaHCTBa, a npocTpaHcTBeHHonoA06H~e nOBepXHOCT~ - 3TO 06~4H~e 

nOBepXHOCT~ TpeXMepHoro eBKn~AOBa npOCTpaHCTBa. 
Yp~HeH~e M~pOBO~ Il~H~~ 3aAaeTC~ B B~Ae 

x a =	 x a (u) • /9/ 

KacaTeIlbH~~ BeKTOp K M~pOBO~ Il~H~~ /9/ 6YAeM 0603Ha4aTb 
,	 , 

a a axa ° axo .. ax 
a == ta l , a = âU' a = Ia = au-' a = ~ 1.,	 /10 / 

BpeMeH~noA06H~e M~pOB~e I1~H~~ - 3TO TaK~e Il~H~~, Ha KOTOp~X 

B Ka4eCTBe .napaMeTpa MO}f{HO B~6paTb KOOPA~HaTHoe BpeM~, TorAa 
'-t

° . azo ax a =;- ==1, 
-t a=-.	 /11/at at 

Il~He~Ha~ <t>opMa (Jada=dt ~3 /5/ 3aAaeT BpeM~ T Ha BpeMeH~noA06
H~X Il~H~~X Me}f{AY M~pOB~M~ T04KaM~ A ~ B, paBHoe 

T = f4t = f aOdu == t(B) - t(A) ,	 /12/ 

~HBap~aHTHoe OTHOC~TenbHO rpynnw Hb~ToHa /1/. 
AJ,~Ha f npocrpeacr eeuuononoõaax Il~H~~, ~HBap~aHTHa~ OTHOC~TeIl'b

HO rpynnst /1/, onpenenaer ca <t>OpMO~ /8/. AI1~ npocT~aHcTBeHHonoA06
t:l b•X Il~H~17l ace rna MO}f{HO C4~TaTb aO= O, â AJ1~HY f 5/ paBHo~ 

2 

e = rL (x, a) du r Jh ab dx adx b == 

,...----:-,--=- '3 2r:;;-;; )'12 a 2 2 (]x	 

/13/ 

r J (~)2 du == r (~) + ( ~ ) + (~) 

ABYMepH~e nOBepxHoCT~ 3aAa~TC~ B B~Ae 

/14/x a =	 xa (u, v) . 

B Ka}f{AO~ Heoc060~ T04Ke nOBepXHOCT~ CYU4eCTBY~T ABa He3aBHC~MwX 

KacaTeIlbH~x seKTopa 

a laa }, aa _ ax a . laQ 
, ;; I , ::I 

_~' a 

a -t 
/15/ 

b = Iba}, ba 
-_ ax b Ibo, b r.-,--, 

av 

BpeMeH~nOA06Hble noaepxuocra - 3TO r axue noaepxaocrw , Ha KOTO
p~x 8 Ka4eCTBe OAHoro ~3 He3aB~C~M~X napaMeTpOB MO}f{HO Bbl6paTb 
KOOPA~HaTHoe BpeM~. Hanp~Mep, u = x ° = t, TorAa B nap aae'rpax 

/16/t = t (u, v) , p= p (u, v) 

ypaBHeH~~ nOBepXHOCT~ np~MYT B~A 

/17/
XO = t , i = ~(t, p) , 

a 8eKTOp~ /15/ 3an~WYTC~ B B~Ae 

ai di a ,= 11, -'-L b =: lo, -L	 /18/at ap 
nIloU4aAb BpeMeH~noA06Ho~ nOBepXHOCT~ /17/, ~HBap~aHTHa~ OTHO

CHTeIlbHO rpynn~ Hb~ToHa, paBHa 

rs: 
a = ff S(t, p) dt dp = rdt f J (f;;t d p.	 /19/ 

Mepa	 nIlOU4aA~ nOBepXHOCT~ S B /19/ CTpO~TC~ KaK npo~3~eAeHHe Me
pbl AIl~HbI BpeMeH~noA06Ho~ I1~H~~ / 12/ ~ Mepbl AJ1~Hbl npocTpaHcTBeH
HonoA06Ho~ I1~H~~ /13/, KOTopa~ ~e}f{~T B nepece4eH~~ MrHOBeHHoro 
npOCTpaHCTBa ~ nOBepXHOCT~ /17/. 

nOAC4HTaeM Bblpa~eH~e /19/ B npO~3BOIlbHblX napaMeTpax u ~ v.
 
0603Ha4a~ 4epe3 a npO~3BOAHYIO no p np~ t == const , a -repes
 

i =	 a(t, p) - ,
 
a(u" v)
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a ypaBHeH~R /26/ B BI-1A~ , -+ 
HaXOAI-1M , ax ax ax 

a = { 1, -' I, b = {O, --I, c == {O, -I. /29' , at bO a at ° gua =--=- , gv =-=a . at ap ae 
av au Mepa 06beMa BpeMeHl-1no,qo6Ho~ r~nepnOBepXHOCTI-1,. I-1HBap~aHTHa~ OT

C11eAOBaTe11bHO, HOCI-1Te11bHO rpynnu Hb~TOHa /1/ ,CTpOI-1TC~ KaK npoa s aeneaae Mepbl 
AJlI-1Hbl 1-13 /12/ BpeMeHl-1no,qo6Ho!:1 11I-1HI-1~ 1-1 Mepbl nnouian« M3 /24/ npoga; I a? b

O I c i = (J 01, J 02 , J 03 ) , /20/ CTpaHcTBeHHonoAo6Ho~ nOBepXHOCTI-1, KOTopaR 11e>KI-1T B nepece4eHMM 
â li MrHOBeHHoro npocTpaHcTBa 1-1 rMnepnOBepXHOCTI-1 /28/. TaKI-1M o6pa30M, 

rAe 06beM BpeMeHl-1nOA06Ho~ rMnepnOBepXHOCTI-1 B Ml-1pe ra11l-111eR - Hb~TOHa 

ok a ? b ° paseu
/21/J = I k k I , ' . ..., '-+ a b .r dt rr J(a;) 2 ( a;) 2 ~ ~/ dpde. /30/v = (((PdtdpdçTaKI-1M 06pa30M, B np0I-13B011bH~X napaMeTpax n11o~aAb /19/ paBHa - (dP dedp ae 

o c .frjj2 dudv = frJ(J01)2 +(J o2l + (J 03 )2 dudv , /22/ 3anMweM ero B np0l-13B011bHblX napave rpax u, v, w. 0603Ha4aR 4epe3 
d 1-1 ?2 npoaaaonaue nop 1-1 e ripa t=const, a 4epe3 g

1Aq11ee CKa11~pHoe np0l-13BeAeHI-1e BeKTopOB eBK11l-1AOBa npOCTpaHCTBa aCt, 'P, e)
g = --~---,6YAeM 0603Ha4aTb a(u, v, w)

-+-+ 112233 Haxo,qI-1M 

_ ~ == co, 
(a, .b) = a b + a b + a b . /23/ 

Mepa n11o~aAI-1 npocTpaHcTBeHHonoAo6Ho~ nOBepXHOCTI-1, I-1HBapl-1aHTHa~ g(a V - a v ) 
1ua 2 2ua 1 - dW

OTHOCI-1Te11bHO rpynn~ Hb~ToHa, XopOWO 1-13BeCTHa B TeOp1-11-1 nOBepXHOC
Te~ 16,7/. OHa pasaa 

g (a 1 wa2 u - d2 Wa1 u) ::: ~ = b ° , 
av 

, rli:1(a, a) (â: b) /24/ 
g(a 1 v d 2 'ti - a2 va 1 w) = :~ = a ".O' = rr J I ~i,~) (b, b) Idudv • 

C11e~OBaTe11bHO, [ao bO COrl-1nepnOBepXHOCTI-1 B Ml-1pe ra11I-111e~ - Hb~TOHa 3anI-1C~Ba~TC~ B B~Ae 
d1X

k d2 ,f . k bk == J okfc k 
g I = a /31/x a = xa (u, V, w) . /25/ f fa xi a x I a b f cf 

1 2He3aBI-1CI-1Mble «acarensuue ae xropu B Ka>KAO~ T04Ke 3TO~ nOBepXHOCH1 B CI-111Y aroro B np0l-13B011bHblX riap aae r pax 06beM /30/ BpeMeHl-1no,qo6
0603Ha41-1M HO~ rl-1nepnOBepXHOCTI-1 /14/, I-1HBapl-1aHTH~!:1 OTHOCI-1Te11bHO rpynn~ 

a Hb~ToHa /1/, I-1MeeT BI-1Aaxo ai 
a == la I = I -, --1, 

au au ;--1 3 okf okf /32/V = rrr Pdudvdw = rrr J 2" L J' J dudvdw. 
k , f == 1/26/b == [ba I = {~, ax I , 

I) Ijav • av 06beM npocTpaHcTBeHHonoAo6Ho~ rl-1nepnOBepXHOCTI-1, 1-1111-1 MrHOBeH
, , -+ 

l' HO ro npoc r paacr aa , TaK>Ke xopowo 1-13BeCTeH B reOMe~PMM 13,4,6,7,9/ 
C == I c a I = I axo , l!-}. OH onpe,qe11ReTCR $OpMO~ /8/ 1-1 paBeHaw aw 

2dx 3
V == rrf Pdudvdw = .r.rr ~\ dx ldx • /33/ 

Horo 1-13 napaMeTpOB KoopAI-1HaTHOe ape-ra , Hanpl-1Mep x ° = u , B napa
BpeMeHl-1nOA09Ha~ rl-1nepnOBepXHOCTb Bcer,qa AonYCKaeT B Ka4eCTBe OA

YpaBHeHI-1R 3~11epa A11R $YHK~1-10Ha110B BI-1,qa /12/ Tom,qecTBeHHo paB
Me~pa~ Hbl HY11~. B paCCMaTPI-1BaeMO~ 3aAa4e Bapbl-1pyeTc~ I-1MeHHO AIlMHa ape

MeHI-1nOA06HblX r paexropaã , OAHaKO, /12/ - eAI-1HCT BeHHa~ ,q11I-1Ha, I-1Hx O = t = teu, v, w), p=p(u, v, w), ç=t'(u, v, w) /27/ 
Bapl-1aHTHaR OTHOCI-1Te11bHO rpynn~ Hb~~oHa. n03TOMY B Ka4eCTBe A11M

ypaBHeH~R /25/ 3anI-1WYTC~ B BI-1Ae Hbl Ha BpeMeHI-1nOA06HblX TpaeKTOpl-1~X Bbl61-1paeM M3BeCTHoe B MeXaHl-1Ke 

X° = t, ~ = x(t, 'P, e) , /28/ Bblpa>KeHl-1e 
5' 
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3 ' 
o .... d; ( 1..( d;)2 d J::: ~ mi fi + G 12 a 12 + G23 a 23 + 0 31 a 3 1 + HV123 ' /~6/ 
l. = (L(x, d't) dt /34/2 dt t, i = 1 

KBa3~~HBap~aHTHoe OTHOC~TenbHO rpynn~ ran~ne~ /1/, /4/, KOTopoe 
An~ npO~380nbHoro napaMeTpa u np~MeT 8~A 

1 ~ 2 dt 
E = I I - (-) / -] du • /35/2 du du 

K8a3~~H8ap~aH"LHOCTb 8 AaHHOM cny-rae 03Ha4aeT, 4TO A8e Mepbl An~
Hbl L(x, d.x) ~ L(x, dx) C4~TaIOTC~ 3K8~!3aneHTHbIM~, e cna OH~ YAOBneT
80p~IOT ycno8~1O 

rA~ Ei onpenenae r ca $opMynaM~ /34- 35f, a i' - /19/, /22/, a V123
/30/., /32/. Onuoxparaue ~HTerpanbJ 8 /36/ ~epYTC~ no 8peMeH~no
Ao6H~M pe6paM np~3M~ n,A8yxKpaTHwe - no 8peMeH~noAo6H~~ rpaH~M 

J 
np~3M~ D, a TpexKpaTHw~ ~HTerpan - no 8peMeH~noAo6HOMY o6beMY 
np~13t-lbln. nOCTORHHble m i paausr MaccaM 83a~MOAe~CT8YIO~~X 4aCT~~, 
0ij ~Bn~IOTC~ nOCTORHHbIM~ napuux 83a~MOAe~CT8~~, a H ecr s nOCTO
~HHa~ Tpo~Horo B3a~MoAe~cT8HR. 

5YAeM C4~TaTD .KoOPA~HaTHoe BpeMR t napaMeTpOM Ha pe6pax, rpa

L (x, dx) - L (x, dx) = df(x) , 

rAe f(~ - npO~3BOnbHa~ $YHK~~~. 

Ae~CT8~TenbHO, HeTPYAHO 8~AeTb, 4TO np~ npe06pa308aH~~X ra
n~ne~ /1/, /4/ An~Ha /34/ nepexoA~T 8 
- .... 4 1 .... 2 e = E + rd (x, V) + - V (dt.

2 
HaKoHe~, OTMeT~M, 4TO 8~pameH~~ /12/, /22/, /32/ ~8n~IOTC~ He

pen~T~B~CTCK~M npeAenOM An~H~, nno~aA~ ~ 06beMa BpeMeH~noAo6H~X 

n~H~~, nOBepxHocTe~ ~ r~nepnOBepXHOCTe~ 8 M~pe nyaHKape - M~H

KOBCKoro/ 8/ c $YHAaMeHTanbHO~ $OpMO~ 

ds 2 == dt 2 _ di 2
 

k2
 

rAe nOCTO~HHa~ k paBHa CKOpOCT~ CBeTa 8 nYCTOTe. 
OTMeT~M TaKme, 4TO Mepa An~Hbl 8 /34/ pa8Ha cneAy~eMY npeAe

ny; 

1 d; 2 2(d d ) - (-) dt = -11m k B - t . 
2 dt k .... oo 

A~HAM~KA C~CTEM~ ~3 TPEX 4ACT~U 

Ae~CT8~e AJl~ 3aMKHYTo~ C~CTeMbl ~3 r pex 4aCT~~ 8 M~pe ran~ne~ 
HbIOTOHa" cornaCHO pa60Te/1/, cocpeAOT04eHO 8HYTP~ BpeMeH~nOAo6HO~ 
np~3M~ n ,CTopOHaM~ KOTOPO~ cnymaT BpeMeH~noAo6H~e n08epXHOCT~, 

nepenaouiae napaue B3a~MOAe~CTB~~, a pe6paM~ - rp aexropaa 4aCT~~, 

MemAY A8YM~ MrHOBeH~~M~ 8peMeH~ t = t 1 == const ~ t::: t 2= const , 
B nepeceueaaa np~3Mbl ~ MrHOBeHHoro npOCTpaHCT8a t = const nexur 

H~X ~ B o6beMe np~3Mbl Il, Tor'na ~MeeM 

u 1 = u 2 = u 3 = v 12 = v23 := v 31 = w 123 = x ° == t . /37/ 

np~ 3TOM 

a1=a2 =as =1, a °12 ::: a 23 ::: a~ 1 = O , 

/38/ 
" ::::::c = 1, a~23 = b~23 :::::: O, cf23 = 1,.b1 2 b 23 = b S1 

I 

3Aecb H~mH~~ ~HAeKC 03H~4aeT ~bMe~ TpaeKTop~~, napHw~ ~HAeKC 

yxaauaaer , Ha KaK~e rpaexropaa HaT~HYTa cooTBeTcT8YIO~a~ rp a-re , 
TPO~HO~ ~HAeKC 03Ha4aeT o6beM np~3MW. Aanee C60pHW~ ~HAeKC 123 
6YAeM onycKaTb, rAe 3TO YAo6HO, ~n~ 3aMeH~Tb Ha npocTo~ ~HAeKC 

o. np~ TaKOM 8~6ope napaMeTpOB nnOTHOCT~ narpaHme8WX $YHK~~~ 

B Ae~CT8~~ /36/ ~MeIOT 8~A 

3(~, â) m 
a k a k, /39/L m --- ~ 

n 2n 2ao k= 1 

Sij _ j(i, ã-;= - j ~ /40/G tj 0ij J ok J ok
 
k = 1
 

r::': (;, b) jT---- -- 
• 3 1 okf okE 

- H JI (;,;) -H ~ -J J . /41/P .. .. 
k , Ec 1 2(b, a) (b, b)

~l B pa6oTe/1/ nony4eH~ ypa8HeH~~ A8~meHI-1R AnR 3aMKHYTo~ C~CTe

M~ ~3 Tpex 4aCT~~, KO!OP~M~ R8nRIOTC~ ypa8HeH~R 3~ne~a An~ $YHK
~~OHana /36/, rAe Lt,S)i ~ P, 8oo6~e r080p~, npO~380nbH~. AnR 
8~pameH~~ /39/, /~o/, 41/ 3T~ ypaBHeH~~ np~MYT B~A 

npOCTpaHCTBeHHonOAo6H~~ Kp~~on~He~H~~ TpeyronbH~K. TaK, B nepe /42/ 
ce4eH'1.~ np~3Mbl n ~ runepnoeepxuocreã t = t 1 ~ t ::: t2 nexar r pe a ap a cJP 

+-.- ~ O , 
yronbH~K~ ~ ~B1B2B3.M 1A 2A3 ()u ai: 8v ab 

~TaK, Ae~CTBVle AJ1~ C~CTeMbl 1-13 r pex 4aCT'~~ B M~pe ran~ne~ 
HblOTOHá ~MeeT 8~A/1/ 
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ap ap
a3 ~ a i j aa ab 

1 a fj,--- = I /43/ - -.- 2 au t j aa auo a.v o 2 ac 
du ij au lj 

-+-+ 
(a. a) 

.. ~ 

(a, b) 
-+-+ 

(a, c) a ? 

-+-+ -+ -+ -+-+ 
(b, a) (b, b) (b, c) bO 

-+ -+ -+ 
a b c O 
aO bO CO O 

, t 

YpaBHeHlI1e /42/ 03Ha4aeT, 4TO B nepe ceve-uia npll13Mbl 11 111 MrHOBeH
d dX1 a12 ( 1u 12 · t ) a S1(1 u 31 · t) .., Horo npOCTpaHCTBa Ile>KII1T MII1HII1MaIlbHafl nOBep,XHOCTb 06bl4Horo eBKJ1I11AOm1 - _ - = G -o 

dt dt 12 -+ 31 -+ Ba npOCTpaHCTBa, orpaH~4eHHafl KPIl1BOIlIl1He~H~M TpeyroIlbHII1KOM A1A2A~u12' t ) 1 uS1' t) 1la 12(1 la S1(1 .J ~1TaK, Mbl npnurn« K aaaa-re o H'aXO>KAeHII1I11 B Ka>KAbl~ MOMeHT BpeMeHII1 

d dX2 a2S(2 u23. t ) â 12 ( 2 U 12 . t ) /44/ /1 AByxMepHoi1 MII1HII1MaIlbHO~ nOBepXHOCTII1, OrpaHII14eHHO~ KpIl1BOIlIl1He~HbIM 

m2d't dt 023 - 0 12 - - - - 1 TpeyroIlbHII1KOM A1 A 2AS ,Ha cropouax xoroporo 3aAaHbl «p ae aue YCIloBÍt1f1\a23 ( 2u 23' t) I Ia12 ( 2 u 12 • t) I /43/, a ABII1>KeHlI1e 3Toro TpeyroIlbHII1Ka onpeAeIlfleTCfl ypaBHeHII1f1MII1 /44/. 
-+ -+ -+ CaMa npll13Ma n B~cTynaeT KaK OAHonapaMeTpll14eCKOe ceMe~cTBO MII1HII1

d dXg aS1(SuS1,t) a23(SU23. t ) 
MaIlbH~X KPIl1BOIlIl1He~H~X TpeyroIlbHII1KOB c napaMeTpOM t. 

fi S dt -d-t- = o 31 I -+ - o 23 -+ ' 
YpaBHeHII1R /43/ OAII1H pa3 II1HT~rpll1pY~TCfI. Ae~CTBII1TeIlbHO, B CII1IlYa 31 ( 3U 31' t) I la 23 (SU 23 • t) I 

/42/ IlIl1He~Hafl $opMa
3AeCb AIlfl pU pr (t); U qp (t) II1HAeKC p 03Ha4aeT, 4TO 3Ha4eHlI1fl ne
peMeHHblX U qp 6epYTCfI BAOIlb TpaeKTOp1l1111 p-~ LfaCTlI14bl ~ p, r t;; ap aI'U pr; 
t;; .I 1 ,2.,à l. npll1 BblBOAe ypaBHeHII1~ /42/-/44/ Y4TeHO, 4TO ap /ac = O da as /45/Hdf(U, v)111 aS i j /élb = O, a TaK>Ke \II1CnOIlb30BaHbl $OPMYIlbl 

I (a. a) (a. b) a? du dv 
N ok ok A -+(~a) (b. b) b?I, J J =-01 f1BIlfleTCR nOIlHblM AII1$$epeH4I11aIlOM eexropnoã $YHK4111111 f(u, v). OTclOAa 

k = 1 aO bO o 
I 

AIlfl ypaBHeHII1f1 /43/ II1MeeM 

... ... .. ... .. .. 
aO as tj .. -+(a. a) (a, b)a b 

-+ -a;- = Hf(uo (u i j , t), vo(u t j ,t» + C ij /46/-+ -+ -+ -+ -+ 
a b O(b, a) (b, b) ~J .!. ,a-+ li 1 = I1. ~ L\1

2 aa 2 àb aO bO OaO bO 01 rAe Cij - nOCTOflHHafl ~HTerpll1pOBaHII1f1. 

-+ -+ -+ -+ AaIlee, nOCKOIlbKY(a. a) (a. b) (a. c) aO 

-+ -+ -+ .. .. ... 
bO a as tj = _ o tj a -+

a 
(b, a) (b. b) (b. c) /4711. f J okE okE 

2 k,e=1 

1 a li - -.- 2 
2 àa 

-2 
1 

àb
a 

L\2 

-+ -+ -+ -+ aUij à; atÇ" li! ,J =-~2=-
(c, a) (c. b) (c. c) CO 

aO bO 

-+-+
a b c

-+ 
O 

-+ -+ -+ -+ -+ 
bO(b, a) (b, b) (b,

-+ 

c) 

-+ -+ -+-+ 
(c, a) (c, b) (;. ~ CO 

aO bO CO O 
-+ 

aO(a, i) (ã: b) (a, c) 
.. 

-+ -+ -+ 
a b c O 

-+ -t(;, a) (c, b) (c, C) CO 

aO bO CO O 

CO O TO MOAYIlb. BeKTppa 

" j '~ ij
I 

·t~ 

,. 
ap aI' 

aa ab 
/48/ 

auo-  avo 

dutj au tj 
nOAeIleHHbl~ Ha MOAYIlb se xrop a a tj ãu : paaeu Kpll1BlI13He CTOpOHbl 

Ai A j rpeyrone-uuca A 1 A2 A s ·H3 /41/ AIlfl aexrop a /48/ HaXOAII1M 
-+-+ .... .. ... -+. 

a(b, cJx/(Juij) - b(a, c1x/8ul j ) 

'~ij = - H '/......... ~ I /49/

(~~) (~:) 
(b, a) (b, b) 
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OTKYAa 5.	 3!:13eHxapT n.n. PI-1MaHOBa reOMeTpl-1~. r~~n, M., 1948 •. 

I'i ij I =	 IH I Ia~ij I. /50/ 

C11eAOBaTe11bHO, Kpl-1BI-13Ha Ka}/(Ao!:11-13 CTOpOH r pey rone anxa A 
1A 2AS 

nOCTO~HHa 1-1 paBHa 

IHI
k ij = • /51/ 

to ij 

Aa11ee, CTOpOH~ I-1CKOMOro Tpeyro11bHI-1Ka AIA2A3~B11~~TC~ aCI-1MnTOTI-1
4eCKI-1MI-1 11I-1HI-1~MI-1 Ha MI-1HI-1Ma11bHo!:1 nOBepXHOCTI-1. Ae!:1cTBI-1Te11bHO, 1-13 
/49/ BI-1AHO, 4TO BeJ:{TOp '~ij 11e}/(I-1T B KacaTe11bHO!:1 n110CKOCTI-1 K MI-1
HI-1Ma11bHo!:1 nOBepXHOCTI-1, 1-1, c11eAOBaTe11bHO, 111-1 H1-1 1-1 , OnpeAe11~eM~e 

ypaBHeHI-1~MI-1 /43~~B11~~TC~ aCI-1MnTOTI-14eCKI-1MI-1 Ha MI-1HI-1Ma11bHo!:1 nOBepX
HOCTI-1. 

TaKI-1M 06pa30M, paCCMOTpeHHa~ B~We 3aAa4a TpeX Te11 B Ml-1pe ra
11I-111e~ - Hb~TOHa CBenaCb K 3aAa4e o HaXO}/(AeHI-1I-1 MI-1HI-1Ma11bHOrO Tpe
yro11bHI-1Ka /ypaBHeHI-1~ /42-43//, CTOpOHaMI-1 KOToporo ~B11~~TCR 111-1
HI-1I-1 nOCTo~HHo!:1 KpI-1BI-13Hbl, aCI-1MnTOTI-14eCKI-1e Ha MI-1HI-1Ma11bHo!:1 nOBepx
HOCTI-1. ABI-1}/(eHl-1e TaKoro Tpeyro11bHI-1Ka 3aAaeTC~ ypaBHeHI-1RMI-1 /44/. 

An~ CHCTeMbl 1-13 r pex 4aCTI-14 B Ml-1pe ra11I-111e~ - HblOTOHa coxpa
H~eTC~ KaHOHI-14eCKI-1!:1 I-1MnY11bC/ 1/.nOC11e AOCTaT04HO rpOM03AKI-1X pac
4eTOB, «oropue Mbl onYCKaeM,' AJl~ HY11eBo!:1 KOMnOHeHTbl KaHOHI-14eCKO
ro I-1MnY11bca liJ. paBHO~ 3Heprl-11-1 CI-1CTeMbl, n011y4aeM 

mj dXl 2 m2 dx2 2 m3 dX-+3 2
liJ = -(-) + -(--) + -(-) +

2 dt 2 dt 2 dt 

/52/
+ 0ltl 12 + 023 P23 + 031 f31 + HO'123 ' 

rne f ij -	 A11l-1Ha CTOPOHbl A jAj . a a 123 - nnouram, r ceyronsuaxa 
AIA2A3.0cTa11bH~e KOMnOHeHT~ KaHOHI-14eCKOro I-1MnY11bca He 3aBI-1C~T 

OT u123' HeTpYAHo npOBepl-1Tb, 4TO /52/ ~B11ReTC~ I-1HTerpa110M CI-1CTe
M~ ypaBHeHH~ ABI-1}/(eHI-1~ /42/-/44/. 

m-1TEPATYPA 

1.	 illaBOXI-1Ha H.C. O~R~, P2-84-1~7, Ay6Ha, 1984 i B c6.: np0611eM~ 
TeOp1-11-1 rpaBHTa41-1H H 311eMeHTapH~X 4aCT1-14, ~ 16, 3HeproaToM
1-13AaT, M., 1985, c. 189. 

2.	 K11e!:1H $. CpaeHI-1Te11bHOe 0603peHHe Hoee!:1Wl-1x reOMeTpl-14eCKI-1X 
I-1CC11eAOeaHI-1!:1 /3p11àHreHcKaR nporpaMMa/. B c6.: 060CHOeaHI-1HX 
r~OMeTpHI-1./nOA peA. A.n.HoPAeHa/. M., r~TTn, 1956, c.399. 

3.	 4epHI-1KOB H.A. B KH.: BceCO~3HaR KOH$epeHL\l-1R no HeeSKIlI-1AOeo!:1 
reOMeTpl-1l-1. Ilneaapaae AOK1laAbl. BHHHT~, M., 1976, c.146. 

4.	 rpOMOIl A., KIlHHreH6epr B., Me!:1ep B. PHMaHoea reOMeTpl-1R 
B L\e110M. IMl-1 p", M., 1971. 

10 

6.	 HOPAeH A.n. TeOpl-1R nOBepxHocTe!:1. r~TTn, M., 1956. 
7.	 Ay6pOBI-1H o.A., HOBI-1KOe c.n., ~OMeHKO A.T. CoepeMeHHa~ 

reoaerpas . IHaYKa", M., 1979. 
8. ~OK B.A. TeOpl-1R npOCTpaHCTBa-epeMeHI-1 1-1 TRrOTeHI-1~. r~TTn,

• M., 1955 • 
9.	 oepKe Y. npOCTpaHCTBO-SpeMR, reoae.r ona , KOCM0110rI-1R. "Ml-1 p l l , 

M., 1985. 

• 

f· 
~ 

PYKOnl-1Cb	 nocTynl-1na B H3AaTenbCKI-1!:1 oTAe11 
25 ceHT~6p~ 1986 rOAa. 

11 



HET JHI nP06EJ108 8 BAIIIEH 6H6Jli10TEKE? 

8bl MO)I(CTC OOJIY411Tb no 004TC nepC411CJICIIHhlC Hll)I(C KIIHf"ll, 

CCJIH OHH He 6tdl111 33K33311bl paHCC. 

A2-82-568 

A9-82-664 

A3,4-82-70if 

Jlll-83-511 

Jl7-83-644 

Jl2,13-83-689 

JllJ-84-63 

Jl2-84-366 

n1 ?-AL-C::QQ 

' Jl17-84-850 

JllO,ll-84-818 

Jl4-8S-.8Sl 

All -85-791 

Jl13-8S-793 

TPYA~ coee~aHHR no ~ccneAOBaHHA~ B o5nacTH 
penRT~BHCTCKO~ RAepHo~ ¢~3HKH. Jly6Ha, 1982. 

TPYAY coee~aHHA no KonneKTHBH~M MeTo~aM 
ycKopeH~R. Jly6Ha, 1982. 

TPYAY IV t1e)KAYHapOAt-toH WKOObl no HeHTpOHHoH 
¢H3HKe, JlyfiHa, 1982. 

TPYAW coee~aHHR no CHCTeMaM H MeTOAaH 
aHanHTH4eCKHX B~4~1CfleHH~ Ha 3BH H HX npHMCHeHHO 

8 TeopeTH4eCKO~ ¢H3HKe. Jly6Ha, 1982. 
TPYAY Me*AyHapOAHO~ WKOnhl-ceMH~apa no ~H3HKe 
TR~enwx HoHoB. Anywra, 1983. 

TPYAhl pa6o4ero coae~aHHA no npo6neMaM H3ny4eHHA 

H AeTeKTHpoaaHHR rpaBHTa~HOHH~X eonHe ny6Ha, 1983. 

TPYAY XI He*AYHapOAHoro CHMno3~yMa no 
RAepHoH 3neKTpOHHKe. 6paTHcnaea, 

4exocnosaK~A, 1983. 

TpyAY 7 Heli<AYHapOAHoro coae~qatrHJI no npo6neMaM 
KBaHTOBOH reop~H nonA. Anywra, J981f. 

T ... ., ... LI 1/TT t-4 ................................... __ -~· 

~H3HKH B~COKHX 3HeprH~. ny6Ha 9 198~. 

TpyAW W He~yHapOAHoro C~Hno3HyHa no H36paHH~M 
npo6neHaH CTaT~CTH4eCKOH HexaH~KH. ny6Ha, 1984. 
/2 TOMa/ 

TpyAY V He~AYHapOAHoro coac~~HHA no npo-
6neMaM MaTeMaTH~eCKOro MOAenHpooaHHA 1 npo
rpaMMHpoaaHHIO H MaTeMaTlo-14CCKHM MeTOAl.JM pewe

HHR ¢~3~4ec K~X 3aAa4. ;'lYG>~a, I 983 

TpyA~ IX Bceco~aHoro coee~aHHA no ycKOpHTenAM 
3~PRli<CHHbiX 4aC T~lj. Jly6Ha, 198~ /2 TOMa/ 

Tpy~~ Mc*~Y••aPOAHO~ wKon~ no ctpyKType 
AApa, ~nywra, 1985. 

TpyAbl Me~AYH,lPOAHor-o COBC'l.4atH1A no aHam1TH4CCKHM 

Bbll.4HCJ1Ct-H1FIM Ha JBH H HX npHMCHt:HHK) 8 TPOpeH14e

CNO~ ¢H3MNe. nyfiHa.1985. 

TPYAbl xn Mt'>MAYH,lPOAHOro CHMilf'JHyMa no n,ncpHO~ 

3JleKTp01H1Ke. fly6Ha 1985. 

1 p. 75 "· 

J p, )0 K. 

5 p. 00 "· 

2 p. 50 K. 

6 p. 55 K. 

2 p. 00 K. 

~ p. 50 K. 

If p. 30 "· 

5 p. 50 K. 

7 p. 75 K. 

3 p. 50 K. 

13 p.50 K. 

Jp.75K. 

4 p. 

4 p. 80 •. 

3ak.t3bl Ha ynoM>!HYTble KHHrH MoryT 6b1Tb HanpaaneHbl no anpecy: 
101000 MocKaa, rnaano~T3MT, n/H 79 

H3D3tenbCKHfl OTnen 06bCDHHeHHOro HHCTHTYta >!DepHhlX HC~nenoaaHHP 

I 
I 

, 

WasoxHHa H.C. 
Tpoil:Hoe B3aHMO,Il;eHCTBHe qaCTH~ B MHpe 
ranHneH - HbWTOHa 

P2-86-636 

B qeT~exMepHOM MHpe ranHneH - HbWTOHa HCcne.a;osaHa sa.a;aqa 
Tpex Ten, r.a;e HapHAY C napHhlMH BBe,a;eHO TPOHHOe B3aHMO,Il;eHCT
BHe qacTH~. 3TO HOBblli THn B3aHMO,Il;eHCTBHH B KnacCHqeCKOH MeXaHH
Ke, llOKa3aHO, qTO B KaJK,IJ,blH MOMeHT BpeMeHH qaCTH~bl CBH3aHbl MeJK
AY co6oil: MHHHManbHOH noBepxHoCTbW TpexMepHoro eBKnHAOBa npocT
paHCTBa, orpaHHqeHHOH KpHBOnHHeHHhlM TpeyronbHHKOM, CTOpoHaMH 
KOTOporo cnyJKaT aCHMfiTOTHqeCKHe nHHHH UOCTOHHHOH KpHBH3Hbl, 
a a ero sepwHHax neJKaT caMH qacTH~hl. 

PaooTa BbinOnHeHa B naoopaTOPHH H.a;epHblX npo6neM mum. 

Coo6meHHe Otn.e.tUIHeJ:Umro HHCTHtyu liJlepHbiX Hccne.a;o&aHHii • .lly6Ha 1986 

llepeso.a; T.ID.AyM6pail:c 

Shavokhina N. S. 
Three-Body Interaction of Particles 
in the Galilean·-Newton World 

P2-86-636 

In a four-dimensional Galilean-Newton world a problem of 
three particles is studied, where,besides the two-body, three
body interaction is introduced as well. It represents a new 
type of interaction in classical mechanics. It is shown that 
at every moment of time the particles are connected with each 
other by a minimal surface of a three-dimensional Euclidean 
space bounded by a curvilinear triangle whose sides are asymp
totic lines of constant curvature, and particles are at its 
vertices. 

The investigation has been performed at the Laboratory 
of Nuclear Problems, JINR. 

Communication of the Joint Institute for Nuclear Research. Dubna 1986 




