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Waeox~o~Ha H.C. P280419 
Kpaeea.A 3aAa4a Afl.A MHHHManbHOH noeepXHOCTH 
B TpexMepHOM MHpe MHHKOBCKOrO 

0ony4eHa CHCTeMa ABYX pen.ATHBHCTCKHX ypaBHCHHH, on~o~c~
Ba~HX nnOCKOe ABHmeHHe ABYX OAHHaKOB~X Ten C nHHCHH~M no
TeH~HanoM B3aHMOAeHCTBH.A. K 3TOH CHCTeMC npHBOAHT Kpaeea.A 
3aAa4a Afl.A MHHHManbHOH noeepXHOCTH B MHPC MHHKOBCKOro. Pac
CMOTpeH Hepen.ATHBHCTCKHH npeAen. 

Pa5oTa e~nonHeHa e fla5opaTop~o~H RACPH~x npof>ncM OHRH. 

OpenpMHT 06~eAHHeHHoro MHCTHTyTa AAePHWx MCcneAOBDHMH . AY6Ha 1980 

B pa6oTax 1 1· 41 nocTasneHa KpaesaR 3aAalla Anfl M~~tHI1ManbHOi:1 
nosepxHOCT~~t B M~~tpe M~~tHKOBcKoro, 3KB~~tsaneHTHaR penRT~~tB~~tCTCKoi:1 

3aAalle ABYX Ten c nHHeHHb!M noTeHL\~~tanoM B3aHMOAei:1CTBH.A. B AaH 

HOH pa6oTe paccMaTp~~tsaeT C.A cnyllai:1 ABYX OA~~tHaKos~x Ten, KOrAa 
MO>Ko<O CliHTaTb, liTO C05CT BtH :~ a.A OCb BpeMeH~1 / S/ nelKHT Ha MI1HH

Man bHOH nosepXYOCTI-1 . np11 3TOM ycnOBHH nosepXHOCTb 3aAaeTC.A 
ypaBHeHHeM 

• c ... ... !L ·+ 
r : -[B(t-!L)-B(t+ )] = r 0 (1'/,t), 

2 c c 
/1/ 

rAe C -cKOpOCTb CBeTa, 
Aenax 

t -speM.A, napaMeTp 17 MeH.AeTc.A B npe-

-~<t> .:::.,., .::: e<t> . 121 
... 

a <I>YHKL\I-I.A B(t) YAOsneTsop.AeT ycnos~~tiO 

... 
I B(t) I = 1. /3/ 

npeAnonaraeTc.A, liTO nepea.A KBaApaT~~tliHa.A <t>opMa nosepxHOCTH /1/ 
perynRpHa. 

rpaHHliHble nHHHH TJ=-e(t) l-1 TJ= ~(t) nosepXHOCTH /1/ npeA-

CTaBnfiiOT co6oi:1 MHPOBble TpaeKTOPHH nepeoro H eToporo Ten, Mace~ 

nOKO.A KOTOPbiX OAHHaKOBbl H paBH~ m. nyCTb 

r<t> = .Q_l ihv<t) > - scuCt) > J , 
2 

rAe 

~(t) 
v(t) = t- -c-, u(t) =t+~ c . 

TorAa HMnyJlbc p(t) 

1> (t) _ p 0 (t) r<t> . 
rAe 

p o(t) -

yl 

m 

1 :.2 
--r 

c2 

BToporo Tena paseH 

a HMnynbc nepsoro Tena paBeH - p (t) . 

0\::. • .. _,, • ..: tcn. rJ -r 
: ·.:nor11r 

J f¥, 1 r , 7~-~ 1~ 

/4/ 

/5/ 

/6/ 
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B CHJly He4eTHOCTI-1 <!>YHKI..II-11-1 ; 0 ( 1), t) OTHOCHTeJlbHO nepsoro 
apryMeHTB B paCCMBTPHBBeMOM CJly4ae HMeeM He ABa, a TOJlbKO OAHO 
Kpaesoe ycnosHe, a HMeHHo: 

... G ... ... 
p(t) = -[ B(v(t)) + B(u(t))], 

2 

rAe G -nocTOHHHaH B3aHMOAei:1CTBHH. 
3aAa4a COCTOHT B TOM, 4T06bl Hai:1TH <!JyHKI..II-11-1 ,f(t) 

CaMbiM OnHCBTb ABHlKeHI-16 TeJl. -+ 

!8! 

... 
1-1 B(t) 1-1 TeM 

,l\OCTBT04HO, OAHBKO, HBi:1TH <!JYHKL!.I-11-1 .f(t) a~ B(t) . ,l\ei:1CTBHTeJlb
HO, TOrAa Mbl 6yAeM 3HaTb <!JYHKI..II-11-1 p(t) 1-1 -a r (ry , t) , a cne-

t 0 AOBaTeJlbHO, 1-1 

-+ p(t) 1 .fCt) a;o(.,, t) 
B(t) =--+-I_...:;_____ 

G c 2 
0 at d T} • /9/ 

noCJ16AHHH $OpMyJla CJ16AYeT 1-13 Kpaeeoro yCJlOBHH /8/ 1-1 04€BHAHOrO 
paBeHCTBa 

1 at 
0 

<11• t) 

~ at 
a 1 ... ., ... 11 
- -[ B(t- -) + B(t + -.1...)]. a., 2 c c /10/ 

,l\anee 6yAeM C4HTaTb, 4TO MHp MHHKOBCKOrO TpeXMepeH, T.e. 
6yAeM paccMaTpHBaTb ABHlKeHHe TeJl B H€KOTOpOi:1 nJlOCKOCTI-1, HanpH
Mep, Z = 0 . 8 3TOM CJly4ae YA06HO BOCnOJlb30BBTbCH BeKTOPHbiMI-1 
<!JYHKI..IHHMI-1 151 

... ... 
e (q) = !cos a, sin a I 1-1 g (a) = \-sin a, cos a I . 

B CHJlY ycnoBHH /3/ nonaraeM 

... ... 
B (t) = -e(a (t)) . 

06o3Ha4aH 

t<. (t) 

¢ (t) 

a(u(t)) -a(v(t)) 

2 

a(u(t)) -a(v(t)) 

2 

. . 
1 ... ... 

= - B ( u( t)) B ( v ( t)) , 
2 • 
• 

1-1 AH¢¢epeHI..IHPYH /4/ 1-1 /8/, noJly4aeM 

2 , 

/11/ 

/12/ 

•I 
~ 

I ,, 

T 

t(t) = c[ g(¢)sint<. + f ;(¢)cost<.], 

:. ... e ... 
p(t)=-G[ e(¢)cost<.+-g(¢)sint<.]. 

c 

/13/ 

/14/ 

B cHny peryJlHPHOCTH nepaoR KBBApaTH4HOR <t>opMw noeepxHoCTH /1/ 
HMeeM 

-E...<t<.(t) <E..., 
2 2 

CornacHo /7/ 1-1 /13/ 

po= m 

v' u vcost<. 

noACTaBJlHH 3TO BWpalKBHHe B 3~KOH COXpaHBHHR 3HeprHH /3/ 

pO(t) + G,f(t) = ff, 
c2 ' 

nony4aeM CBH3 b M€lKAY <!JYHKI..IHHMI-1 ,f 1-1 l<. • 
Hs !6! 1-1 /17/ cneAyeT, 4TO 

:.; .:,. G.f .:,. 
p0 r = p + -- r 

c2 

Ha OCHOBaHI-11-1 /13/ 1-1 /14/ OTC~Aa HaXOAHM 

·..; ...... 
p0 r =-Gcost<.uv e(¢). 

CpaBHHBaH 3TOT pe3yJlbTaT C npOH3BOAHOR OT /13/, HBXOAHM 

• .f • 
l<.+-¢ =0, 

c 

/15/ 

/16/ 

/17/ 

/18/ 

/19/ 

. g G . 
c¢tgt<. = -.-.- + -. /20/ 

UV Po 
HeTPYAHO npoeepHTb, 4TO /20/ cneAyeT 1-13 /16/, /17/ 1-1 /19/. 
CornacHo /14/ 1-1 /20/ HMeeM 

~(u)u 2 =~(v)v 2 . /21/ 
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npeAnOnaraH, 4TO ~(0 HHrAe B Hynb He o6pa~aeTCH, 3anHW€M 
a(t) B B11Ae 

t • 2 • 
a(t) = a 0 ± JF (A)dA. 1221 

0 

Taf< KaK · ~ ~ > 0 11 F ;oio 0 , 113 /21 I 11 /22/ cneAyeT, 4TO 
. . . . 
F (u) u = F (v) v, 

a 3Ha411T 

~ [ F ( u) - F ( v) ] = 11 , 
2 

rAe 11 = const. 

/23/ 

/24/ 

· HTaK, 3aAa4a csenacb K cneAY~~e~ CHCTeMe ypaBHeHI1H Ann 
c!JYHK1.111H G(t) 11 F (t) : 

m + GG~2_ = & , 
v' u(t) vCt) cos L'l(t) c 

- ..£..[F(u(t)) -F(v(t))]=f.L, 
2 

rAe 
u(t). 

L'l(t) = ± I F 
2 

(A) dA • 
v(t) 

B HepenHTHBI1CT~KOM npeAene np11 c ~ 

_1 -1]c2 G 
y'uvcosll .... --2- + 

c . 
-[F(u) - F(v)] .... F(t) G(t), 
2 

. 2 .... 
(&-m)c ... E. ~ .... jrj. 

F G 
2 

1 .:. 
=2lrl 

/25/ 

/26/ 

/27/ 

nony4ueM 

TaKHM o6paaoM, np1~ c ·• oo ¢opMynbl /25/, /26/ 11 /27/ npHBOAflT 
K 3aKOHY COXpaHeHMH 3Heprl111: 

• 2 4 
~[G +_E_]+G~=E 
2 '2 

4 
""\ 

fJ ~ , 

f 

J.' 

·'J 
~~ 
i ~ 

11 aaKOHY coxpaHeHI1fl nno~aAeA: 

F2G2 =f12 

xopowo ~13BeCTHbiM 113 KnaccH4ecKo~ MexaHI1K11 OAHOH T04KI1 a 1.1€HT
panbHOM none nocTORHHbiX no MOAYJJ~ c11n. 
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TEMATM~CKHE KATErOPHH nYBnHKAUHR 

OBnE~EHHOrO HHCTHTYTA ~PHYX 
HCCJIE~OBAHHR 

Hu.neKC TeMaTJIKa 

1. 3KcnepHMCHTanbHa~ ~H3HKa BWCOKHX 3HeprHH 

2. TeopeTH4ecKa~ ¢H3HKa a~cOKHX 3HeprHA 

3. 3KcnepHMeHTanbHa~ HeHTpOHHa~ ¢H3HKa 

4. TeopeTH4CCKa~ ¢H3HKa HH3KHX 3HeprHA 

5. MaTeMaTHKa 

6. RAepHa~ cneKTpOCKOnH~ H paAHOXHMH~ 

7. ¢H3HKa TRmenwx HOHOB 

8. KpHoreHHKa 

9. YcKopHTenH 

10. AeToMaTH3a~HR o6pa6oTKH 3KcnepHMeHTanbHWX 

AaHHbiX 

11. BW4HCnHTenbHaR MaTeMaTHKa H TeXHHKa 

12. XHMHR 

13. TeXHHKa ~H3H4ecKoro 3KcnepHMCHTa 

14. ~ccneAOBaHHR TBepAWX Ten H mHAKOCTeH 
RAepHbiMH MeTOAaMH 

15. 3KcnepHMeHTanbHaR ~H3HKa RAePHWX peaK~HH 
npH HH3KHX 3HeprHRX 

16. Ao3HMeTpHR H ¢H3HKa 3a~HTW 

17. TeopH~ KOHAeHCHpOBaHHOrO COCTORHHR 

18. Hcnonb30BaHHe pe3ynbTaToe H MeTOAOB 
~YHAaMeHTanbHbiX ~3H4eCKHX HCCneAOBaHHH 
B CMemHbiX o6naCTRX HayKH H TeXHHKH 
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I 

ltl 
/'-Z..~ 

\ 
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HeT JH1 npo6eJioB B Barnett 6H6JIHOTeKe? 
Bb1 MoJKeTe nO!IY'li1Tb no no'!Te nepe411C!IeHHble H11JKe KHI1f11, 

eCJIH OHI1 He 6biJII1 33K333Hbl paHee . 
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