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I. IlOCTaHOB:Ka 58.,!(8'1H. 

YpaBHeHHH .~ onpe~aneHHH caMocor~acoBaHHoro 

'leCKHX ROOp.I(HHaTax 'l: , 1- HMellT Blf,I( /I/ 
:L 

f~~(z~~)+~~~=-~ (Ho-e£P)r7(</J}, 

1 o { '0.11) 17"'A _ _A __ £C rA-' _ e r r •lj a, 
;:z- f)'t '& i)'t +-~ 7.!· - et.LL'"~• z-ZiA A; v('r') 

(I) 

(2) 

(3) 

(4) 

3.zteCJ> Lf - HeHSBeCTHiil CRamtpHiili!: IIOTeHl.U'IaJI, A - HeH5BeCTHM 

e -BM ROMIIOHeHTS BeKTOpHOrO IIOTemntaJI8, £ - HOpMHpoBO"'HM KOH

CT8HT8 (oT Hee 58BHCHT '1HMO '18CTZU: B n:yqKe), Ho , Ho - 58.l~aHHHe 

KOHCT8HTH BHTerpaJIOB .ztBKKeHHH, COOTBeTCTBy~e IIO~HOI 8HeprHH H 

6 -BOI ROMIIOHeHTe o606!11eHHOro m.my~J>Ca B OI(HO"l8CTH'IHOI 38.!(8'1e, 

m- M8CC8 IIOROJI MeRTpoHa, e - 98p.lll( 8~eKTpoHa, C - CROpoCT:b 

CBeTa. ~ pemeHHI ~ H A Cl'ICTeMH ypaBHeHHI (1)-(4) 5al(8Hiil /I/ 

COOTBeTCTB~e rpaHH'IHiile YMOBHJI H8 ROHType IIPJIMO~l>HHKa 

tl<o~~.5a.. , -e~:z ~& >. 
~ A0 X8p8KTepH5yeT BHeDJHee MarHHTHOe TIMe, C03.I(8B8eMOe 

.I(BYMJI CHMMeTpH'IHO p8CIIMO&eHlWMJII OTHOCHTMJ>HO MOCKOCT!il Z = 0 

BHTRSM!il pa,wca R , Ha paccToJIHH!il ~ Z ~pyr oT n;pyra. ~cTolffililK8MH 

BHeDJHero MarHHTHOrO IIMJI ~JIIITCJI TOKH 

(5) 
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rue K _c 2Jl RI 

I - IIOJIHH:l!: TOR B miTRe, 

S - .uanbTa-~yH~ ~paxa. 
~ A0 

YuoBJieToopaeT ypaBHemm 

j_ 0 /, JAo)-t- o'Ao -~ __ i.;.li , , ) 
7, ~ I t () 7. o :t' .2. & .2, - c (J &1 + JG.:t (6) 

H rpaHH'IHHM YOJIOBWIM 

Ao("T-,:i'}l = i) 
2 = ~f, 

(?) 

A o('l, :U ~z~ ~~a_ (8) 
J 

(paccMaTpHBaeTcR ~ueanbHO rrpoBO~ RaMepa). 

B pa6oTe /I/ Chma pemeHa saua'la: IIPR sa,uaHHol ~ A~ 
Yl!OBII8TBOp~eit Y.P8BH8HIDIJI(5) H (6) H rpaHH'IJHHM YCJIOmiS:IM (?) I! (8), 

HaiTH TSKYIO CHMMeTpi!lJHYil OTHOCHTeJibHO OCB 0'l. OMSCT.L Q BHYTPH 

rrpaMOyrOJibBHKa (KaMepu) .1 , llTOClH HaA,~teHHHe <f B A H3 (I)-(4) rrpH 

T8KOit Q Y.ltOBII8TBOpJIJIH COOTHOmeHHil 

¢ {<f(PJ,A(PJ} =0 

.ItJUI Ka&uo:l TO'IKB P, npmm.~tJieaal!le:l rpa~e o6Jracrn Q • IlpH aToM 

o6JracTb S? H \PYHronm tf 11 A, IIPII sa,uaHHo:l ~YHltLI:Ili A0 , KBJISDl'l'CJI 

CaMocorJiacOBaHHHM pemeHHeM sa,ua'IJB (I)-(4). 0TMeTBM, '1'1'0 npH HeKoTo

PHX 3H8'18HIJ.f.IX BXOI{HHX IIBPaMe'l'poB IIOCT8l!JleHHaR: 38.1{8'18 MO&e'l' H He 

HM8Tl> pemeHHH. 

B 3TOA pa6oTe BHBO~HTC.H BHpa~eHH6 ~JIH BH6WHero uarHH'l'HOro IIOJIH 

H Hccne~yerca "aua", coa~aBaeuaa aTHU noneu. 

2. BHpaaeHMe ~na warHHTHoro nona. 

HaK~eu Tenep:& ~YHKUH~ A0, y~oBneTBopam~m ypaBHeHum (6) u rpa

HHQHHM JCXOBHHM (7) M (8). ~emeHMe 6y~eu HCKa'l':& B ~Opue 

Ao = f. yJ, {z,) c.os (Xm•1 .l) ' 
n•o 

(9) 

4 

.. 

r.zte Jfi!.., 'I ~.JZ an +1) I 2 -t • OtleBH,ltHO IIpH 3TOK, liTO IPYHKIIHII A 0 

Y.ItOBIIeTBOpaeT rp8lllrniHM yCJioBBHM (?). J{Mee orrpe.ueJIBM ipyHronm 

LPn ( 'Z) ( n = 0,1,2, ••• ) TaR, 'IT06H ~ A0 HS (9) YltOBIIeTBOpa

Jia ypaBBeHIIIl (6) H rpaHII'OOIM YCJIOBJUIM (8). IIO.ItCTSBJISf.R (9) B (6) H 

BMeJI B ~ (5), HaXO.ltBM 

"" [ d 2 
(//,.._ .J_ d<Pn 1- 1 L ~ + ~ ~ -YJn (de.v,H+V.J}C05(~:u, .. ~)"' 

n~ (IO) 
= - :.: t ( 't - !<) [ J' ( ~ - z ) + J' ( ~ + z ) J . 

EcJm YMJIOaBM o6e 118CTH paBeHC'l'Ba (IQ) Ha ~ (~,{,m.,. 1 ~) H IlpoHHTerpH

pyeM B npe.zteJI8X 0'1' -B ,1{0 B, TO IIOJIJ1188M 

f [ d;'fx"- + { ~'[n -lfn {x;_~.1 + tL )jtb Smn = 
n=o 

:::-It K J' ("l- R) coS (X 2m~ 1 Z) 
?.C 

r.ue BOCIIOJI.LSOBaHHCl> COOTROW8HH8ll 

t. ~ (<Je2n+1 'J;) CO:J ('£2171H 2) dl. = ~ J;:.,, _g 

3.ztec:& 'lepes J;,, o6osHa'leH CBMBOJI KpoHeKepa, T. e. 

omn:: { ~ m~n 

min. 

(II) 

Ec.1m o6oSR811BM npaBYJl 'ISC'l':& (II) 'lepes f, • Q m ( 't) , '1'0 HS (II) 

IIOJif1l8eM, '1'1'0 ~ 'I" m ( '"!,) Y.ItOBIIe'l'BOfl>leT ypaBBeHHil 

dt(/1,., j_ ~ [ . .t I J /1 
d'l..t. + 'Z, d"L +!f!m {t..Jt'.:J.m+1) -"i'"._ =cxm (~}. 

tymanm A 0 6y.zteT Y.ItOBIIeTBOpJI'l'l> rpamro~HM yCJioBBHM (8), 

lf-'m("t} Y.ItOBIIeTBOpgm rp8lllrniHM yCJioBJUIM 

41m ((L.) = lfm {0) :::0 { n1 = OJ,2, ,, ) 

5 

(12) 

eCJII!I \PYHltLI:Ili 

(13) 



llpHpaBID'!Ba.fl HYJIIl Jl8BYil 'IB.CTI> (I2), IIOJIY'I88M ypaBHeHRe, KOTOpoe .fiBJI.fl

eTCR 'ISCTHHM CJIYtJaeM YpaBHeHHR EecceJI.fl (cM.,HanpKMep, 121 8.49I). 

3To o.n:aopo.n:Hoe ypaBHeHRe HMeeT n;:sa HeaaBXCHM!iX '18CTHiiX pemeHH.Jl: 

I (:x';J.mH~) 
1 u. K, (X:zm+1 "l) J 

rue I 1 H k 1 - MO.ItH!fm.tKpo:saHIWe tl>YHKURM EecceJI.fl. 

BpoHCKHaH tPYHU:aM8HT8Jll>HOI CHCT6Mii pemeHE:R (I4) paBeH / 2/ 

Wm = -4, 

(I4) 

(I5) 

~H TOro ~TOO!i HaiTH o6mee pemeHHe ypSBHeHH.fl (I2),HYZHO HaiTH 

'laCTHoe pemeHRe 8Toro ypaBHeHH.fl. Tattoe '18CTHoe pemeJme 6y.n;eM HCKSTI> 

M8TOD;OM Jlarpamta (MeTO~OM B8pl>HpoBaHWI IIp<>H3BOJll>HiiX KOBCT8HT), T.e. 

'ISCTHOe pemeHRe (I2) Hlil8M B B~e 

lfJm r·d = Sm ("t-} 1, (X'zm+t t) -t- R m ("lJ k1 ( x2md 'i), 

r.n:e qJYJIKI.\Hll .) m ('i} ll Rm ("l} TIOD;Jle&aT onpe.n:e.nemm. 

C!.ne,n;y.fl M8TO.n:Y JiarpaJWl,RX npoMSBOrtmle s;,(ez-} R r:!',.,(t) 

119 CHCTeMH 

(I6) 

H8XO.ItHM 

... 

,. 

TaKHM o6paaoM, o6mee pemeHHe (I2) HMeeT BHU: 

If',, ( z) =o[ c t + $, (7_JJ..l, (£.:;,+ 1 "t:) +[C.z.+ R~r~JJ k,(£.~..,., t) (I9) 

KoHCTaHTii ZHTerpHpoBaHMR Cr H C2 B (I9) H8XO.D;HM HS YCJIOBHA (I3). 

ITOCKOJII>KY k 1 ( "t) .HMeeT JiorapH!fMH'IeCKYJl OCOOeHHOCTl> rrpH ·t. ·" o, 

IIOJiaraeM c2 = o. lila YCJIOBH.fl yJm(d.}=O n;.rui Cr H8XOL\.I!M 

C~ ~-, ( f ){Sm(~JI~(,;('PArl+ 1 a)+Rmfa.JKtf£~.,<L)J. 1 dt':zm.,_,a (20) 

0KOH'I8TeJil>HO, YtJ)I[T.biBS.fl Blipa&eiD'l.fl (I8) n;.rui tPYHKURI Sm h) H /?m(t..} 

H IIOD;CT8BJI.fl.fl (20) B I9), IIOJIYtJ88M tPYHKURJO A0 B BH,D;e 

o 4K ~ {t"("J A ("t,'1)~(2.(' 'f-o Co5{X:zn+t:>:)Co-5(X.zn+<Z)x 'Jnh) 
Os&< P 

R{'L!!,tL, (2I) 

{ 
s~ ("t-) II (xi?mu z) f- R~ ("l} Kt (X.zrn+1 z.) =0 r.n:e J f } ~ T (:X t) I: /'}? R)- h_ ( ) 

1 h ~ "t _11 :Zn + 1 - 1 ( R 2 n t- 1 n 't ? 

s~ (7-} z: (ae2/n+f"r-) T R:n(zJK/ (aei?/?l·f-1 "t) =&,.,h). ?n (t) = K, (~i!Htt)I, (~~MfR)- kn ('t)) 

llCIIOJll>SY.fl Blip8Seime (I5) Mil onpe~eJIKTeJI.fl 8TOI CHCTeMH, IIOJIY'I8eM h n ( "t.) = I, ( X2n + 1 "c) I, ( x ... n +1 R) K, (;;r;.,., a) I .T, (X,,., a.). 

s m ( "[_) = I 7: t 0 m { t} K f (X~ + 1 '/;.) ott_ J 3. lJHCJieHHoe HCCJie.D;OB8Jme MariD'ITHOI ".IIMii". 
0 t ( 7) /3/ R m (t) = - J t 19, ("&)I, (XU7> H z) M. . I 'lepes Hii o6osHa'UIM :;- -KOMIIOHeHTY MartmTHoro IIOJI.fl. llsBeCTHO , 

0 

EcJIH B (I?) IIO~CT8BHM B!ipazeHHe n;.rui {), (t} H IIp<>HHTerp:e:pyeM,TO 

OKOH'I8TeJil>HO HMeeM 

Sm (~} = Rm{7) =o 0:5t6R 

Sm ('L-} =-c~K K1 (X:I.rn• 1 R.) ~ (X:un+t Z)} 
f<m ('l.) = t: I1 (X:zm+rR) CO] (X.:t.-n+~ Z} 

6 

(I8) 

/(~'&~a.. 

'ITO B paloHe pan;ayca HKEeKURH '18CTKU B KaMepy 

n ull,. L. 
"'- ~' III£ -t. 0.5 

Y'IT8M TSKZe, ~TO npH Bp8!118HHH ~aCT~ COBepmaDT OeTaTpoHHHe 

KOJie6aHH.fl BOKpyr p8BHOB8CHOI OpOHTH / 3/. ~ YCTO!ql'fBOCTH 8THX 

KOJie6aHRI He06XoD;HMO BHIIOJIHeHHe HepaBeHCTB 0 L I'L < i • EcJIH C'IH-
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TaeM, 'ITO B Ilj"nte MallO 'lSCT~, TO A ::.:. 0 H IFz o • Tor.zta H3 (3) 

OOJiyt!aeM 
m f ) f/.t + !l. c~ (•.J e •) ~ 
ll-/ o t, ~ = o - c nz - --z:t '"~ o - c: "Z- 4 . 

B pa6oTe /I/ 6WIO BB6.rt8HO OOHJITK8 "HMH" MarHHTHOro OOJIJ!. 3-ro 

TaKBH 38MKHYTaR CMMMeTpM~aH OTHOCMTen»BO OCH ~ o6naCT» BHJTPH Ka-

MOPII .1 , ~ID! KOTOpO~ Bl:illOnHHKlTCH COOTHOmeHMH 

¢. (?:,St) ;;-O u O<ll.{"r-,o}<1.. (22) 

IlOJiozeHHe "HMH" MeHHeTCJI B 38BHCli!MOCTll OT napaMeTpoB Ho, Mo , OT 

p83M8JlOB KSMepli a,B, OT p8COOJ10Jt6HI!JI BHTKOB B Hel, T.e. OT 08paM6T

poB R. H Z , a Tatate oT BeJIH'IlUihl TORS I • llpz aeKoTopsx 3HS1:Je

HHJIX aTHX napaMeTpoB "JJ:MS" MOJteT He CYl!I6CTBOBaT». Ha PJICYHKSX, Opli

BO.ztHMHX B KOHll6 .D;aHHOI pa6oTH, TIOK838HO H3M6B6HHe 3SMKBYTOI 06JraCTll 

Q • : (/)o ( 't, 'J- )~ 0 OpH H3M6H6HHH O.'li;HOro 113 08paM6TJlOB flo , /110 

a, B, R , 2 H I npH qamczpoBaHHHX SB81:Jei:IHJIX ocTam.ma: (a=l6 eM, 

B=6 CM, R = 8 CM, Z = 4 CM, t=Ho/mc 2 ==30 , .J-t=Mo/!12-e.-=: 

= ?3.5, e = 5.26 ·m-6 I = I a). TaK xaK 1:JHCJio n saBKcHT TOJI»Ko 

oT a, B, R H z , TO 6Wio npoBe.n;eHo ero 1:JHCJieBBoe HCCJie.n;oBSHHe 

npH H3M6B6BHH p8COOJIOJteBHJI BHTKOB B KSMepe (CM.Ta6JIKQ1). 

H3 6HCTpo CXO.IlJDII6rOCJI }lllll;8 (21) 6WIH BCOOJIDSOB8Bii nepBHe 5 

'Lll6HOB p83JIOJteBHJI. 

B saKJIIlt~eHwe aBTOp BHpazaeT CBOJ) 6Jiaro.ztapHocn E.II • .b.ItKOBY 

B C.B.Py6HBY sa nOJiesBHe o6c~eBHJJ:. 

JIHTEPATYPA 

I. E.II.b.ItKOB, H.II.KmleB, C.B.Py6HB, I.H.CeMep.n;ueB, OHRH, P5-?394, 

. J(y6HS, I9'73. 

~ H.c.rp~mTeRH, H.M. PHEHK. Ta6JIMUH HHrerpaJioB cyuu H npo

HsBe.n;eul, "Bayxa", 11., I9'71. 

3. n.H.HBaHoB, A.B.KYsB~oB H .IlP• SqAH, T.I.B.2, 19'71. 

PyKOOHCL OOCTYOHJia B M3~8T6JILCKHR OT~eJI 
ll ~eKa6pH 1974 ro~a. 
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