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1. Ypanuemrn Jiau;a;ay - Jiu<f>IIIu~a 

Ypa.BHemie Jla.H;a;a.y - Jlmprmiu;a. (ypa.BHemre JI.-JI.) B o6~eM cny-.:ra.e 

MO)I(HO npe;a;cTa.BJITb B Bn;a;e [1]: 

am= -[m x oH] at om (1) 

3;a;ecb m = ·n1.(x, t)1 - BeKTOp ITJIOTHOCTll Ma.rHllTHOro MOMeHTa. cpep;bI, 

Tor;a;a. 81-l/ 8n1 - Ba.pIIa.IJ;JIOHHM npom3BO;D;HM OT cpyHI(IJ;HOHa.Jrn CB06o;a;HOII 

aHeprHII KpIICTaJIJia r{ = rl(m, mx, mxx, ... , ni~l) , !(OTOpM B pa.3BepHy­

TOM BII;a;e Bbirmr;a;HT Ta!(: 

81-{ n k dk 81-{ 
c-:- = I:(-1) d ka-<k>, 
01n k=O x mx 

a.k -
-(k)- m. 
mx = ·8xk . (2) 

Y-.:rllTbIBM, "ITO II3 cp1mn-.:reCI<1IX coo6pa)I(eHIIII2 m2 = Const ' Mbl MO­

)KeM 6e3 orpaHit'leHirn o6~HOCTH BbI6paTb HOpMnpoBKY 1n2 = 1. To­

r)J.a B yrnoBhIX nepeMeHHhIX nl= (sin O cos cp, sin O sin cp, cos 0), 0 = 0 (x,t ), 

cp = cp (x,t ) ypaBHemrn JlaH)J.ay - Jlmprnm..(a npno6peT)'T Bll/J. 

e . ( . 0)-1 81-{ 
t = - Sill fJcp 

'Pt= ( . e)-1 61-l 
Sill 80 = 

( . e)-1 ~ ( )k dk aH 
- Sill ~ -1 dxk a (~·) 

k=O r.px 

( . 0)-1 ~ ( l)k dk 81-{ 
Sill t:o - dxk ae~k) 

(3) 

(4) 

Tarme npe;a;cTa.BJieHire ypaBHeHinI JI.-JI. B pH;a;e cny-.:ra.eB MO)I(eT o6ec­

ne-.:rIITb ynpo~eHite peanbHbIX BbI"IIICJieHIIIl. B ;a;a.HHOII pa.6oTe ;D;JIH npe;a;­

cTaBJieHIIH pe3yJibT8.TOB B OCHOBHOM y;a;o6HeII llCITOJib3OBaTb BeKTOpHyIO 

cpopMy oanncu ypaBHem1r1 JI.-JI. 
C cpmm-.:recKOII npupo;a;oii HBJieHitn:, omrcbIBaeMbIX ypaBHeHneM JI.-JI., 

MO)KHO O3HaimMIITbCH no KHIIraM [2, 3]. 
1 MeTOIJ;bI, HClIOJibtlOBaHHbJe B µ;a111101t pa6oTe, rrpHMeHHMbl TOJibKO B CJiy<Ja.e µ;ayx 

HetlaBUCIIMb!X rrepeMeHHblX. 
2Jfo MaTe~taTH'ieCKOI~ CTPYKTYPbl ypaBnemrn Jlanµ;ay - Jlmfmmu;a CJieµ;yeT TOJibKO 

JIHWb ycJIOBHe (m2) 1 = Q. 



2. IlceB,nonoTeHI.U·taJibHhle cTpyKTYPhl .l{JIJI ypaBHeHJ.fH 
JlaH,n:ay - JimpIIn'IQa c noJIHOH aHJ.f30TponHeH 

B rrpocTettmeM cnyqae o,nHoMepHaJI HeJinHettHaJI ,nnHa:r.nma cpeppm.rn­

rHHTHoro KpHCTaJIJia C IIOJIHOit aHH30Tpoi::rneit MO}KeT 6hlTb OIIIICaHa q_Jymruu­

OHaJIOM CB060,nHott 3Heprnn BH,na: 

1{ = ½(mx/ - ½,B;kmimk (5) 

r.ne ,B;k - IIOCTOJIHHaJI CHMMeTpHqHaJI MaTpm:i:a paaMepHOCT
0

ll 3 Ha :3, orrpe.ne­

JIJieMaJI CHMMeTpnett KpncTaJIJia n reoMeTpnett aa,naqn ( HarrpaBnemieM pac­

rrpocTpaHeHIIJI B03Mym;eHHJI B cpe~e ), m; H mk - KOMIIOHeHThl BeKTOpa IIJIOT­

HOCTII MarHIITHOro MOMeHTa 7n B ,neKapTOBhlX KOOp,nnHaTaX. 

CornaCHO OCHOBHhlM cpopMyJiaM (1), (2) ypaBHeHIIJI JI.-JI . .ZJ;JIJI .namrnro 

1{ B BeKTOpHhlX rrepeMeHHhlX 6y.nyT BhlrJIJI,neTb CJie,nyIOIUIIM o6pa30M: 

m;,t = C:iklmk(m1,xx + ,81pmp) , (6) 

r.ne Cikl - IIOJIHOCTblO aHTIICIIMMeTpnqHhlit TeH30p TpeTbero paHra, €123 = 1. 
B pa60Te [10] rrocpe,ncTBOM rrpou;e.nypLI YoJIKBIICTa - l1cTa6py1rn [4] 6hlJia 

rroJiyqeHa o6m;aJI cxeMa, II03BOJIJIIOIUaJI CTpOHTb 3 BCeB03MO}KHLie MaTpnqHhle 

U - V - rraphl n rrceB.ZJ;OIIOTeHD;llaJibHhle npe,ncTaBJieHl!JI .ZJ;JIJI ypaBHemrn ( 6), 
a nMemrn: 

F = m;X; + .X4 = miXi + m2X2 + m3X3 + X4 (7) 

' ' i ' ' ' 
G = C:;k1m;mk,xX1 + 2c;klm;[Xk, Xi]+ Xs. = 

[m X mxliXi + [m X mx]2X2 + [m X mx]3X3 + 

+mi[X2, X3] + m2[X3, Xi]+ m3[Xi, X2] + Xs . ,(8) 

3 MeTO]lHKa II0CTp0eHH.fl K0I!KpeTHUX nceB]l0II0Telll.{llaJibllllX 11penCTaBJie1111ii· II Ma­

Tpll'IHUX U - V - Hap npn HaJil!'Illll pe111eH11il: C00TBeTCTBYIOIIIIIX K0MMyTal.{II0!II!UX co-

0Tl!0llle!ll!il: B Bll,lle 11eTpl!Bl!aJibllllX aJire6p Jh1 ]l0CTaT0'III0 rronpo6110 0IIIICa!la B pa6oTaX 

[4] Ha npiIMepe ypaaHeHII.fl RopTeaera - ne <l>pu3a. 
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Ilpn 3TOM cooTHomeHne 

Ft - Gx + [q, fr] = o (9) 

6y,neT BbIIIOJIHJITbCJI Ha Bcex pemeHJ.fJIX HCXO,nHoro ypaBHeHlIJI (6) , ecmr 

BCe IIJITb OIIepaTOpoB X;, X4HX5 IIpHHa,nJie}KaT HeKOTOpoit anre6pe_ Jln H 

y,noBJieTBOpJIIOT KOMMyTaD;HOHHLIM COOTHOmeHHJIM 

[[X2, Xa], Xi] = ,8iaX2 - ,8i2Xa , 

[(X3, Xi], X2] = ,Bi2X3 - ,823Xi , 

[[Xi, X2], x3] = ,823Xi - ,Bi3X2 , 

[[X2, x31, X2] + [[X3, XiL Xi] = ,823X2 - ,822X3 + ,B11X3 - ,Bi3Xi , (10) 

[[X3, Xi], X3] + [[Xi, X2l, X2] = ,Bi3X3 - ,833Xi + ,822Xi - ,B12,'k2 , 

[[Xi, X2], Xi] + [[.X2, x3], x3] = ,Bi2Xi - ,811X2 + ,833X2 - ,823.X:3 , 

[X4, X;] = 0 , [X4, Xs] = 0 , [Xs, X;] = C:;k1[[Xk, X1], X4] . 

KoMMyTan;noHHble coc>THomeHHJI (10) o6na.naroT qacTHLIMH pemeHHJIMII B 

Bn,ne TpexMepHbIX anre6p JlII: 

x4 = Xs = o, ' ' I ' I 
[X;, Xk] = C;kX, 'r.ne cik E C . (11) 

PaannqHble MaTpnqm.ie IIpe,ncTaBJieHHJI n rrpe,ncTaBJieHHJI B BH,ne mrne.il:­

HblX .nncpcpepemi:naJibHblX orrepaTopoB rrepBoro rropJI,nKa, nMeHHo TpexMep­

HblX anre6p JlII ( 11), RaK paa n cblrpann B Koau;e 70-x ro,noB pemarom;yro poJib 

B IIOCTpOeHHli Bcex MaTpnqHblX rrpe,ncTaBJieHIIit THIIa u - V - napLI :UJill rrce­

B.ZJ;OIIOTeHn;naJibHhlX rrpe,ncTaBJieHntt YoJIKBHCTa - I1cTa6pyKa .ZJ;JIJI ypaBHeHII.U: 

JI.- JI. ( 6) BHe 3~BHCHMOCTH OT Toro, 6bIJI:U JIH 3TH pe3yJibTaTbl rroJirreHhl 

,npyrnMH MeTo,naMH [6, 8] HJIH IIOCTpoeHbl rrocpe,ncTBOM peryJIJipHhlX Bhlqn­

CJieHHit no MeTo.ny YoJIRBIICTa - I1cTa6pyKa [7, 9, 10]. 
B TO .lKe BpeMJI rrpJIMI,Ie BblqnCJieHHJI COOTHomeHHit (7), (8), (10) no Me­

TO.ZJ;y YoJIRBHCTa - I1cTa6pyKa IIOKa3blBaIOT, qTo COOTHOmeHne (9) 6y,neT Bhl­

IIOJIHJITbCJI T0JibK0 Ha pemeHJ.fJIX ncxo.naoro ypaBHemrn (6) IIpII CTporoM 

co6JI10,neHHH ycJIOBHJI JIHHettHott He3aBHCHMOCTH Bcex mecTII orrepaTopoB: 

[Xi, X2] , [X2, Xal , [X3, Xi] , Xi , X2 , x3 . (12) 
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Mccne)l;oBaHne BOilpoca ROppeRTHOCTU, B CMhICJie YCJIOBIUI (12), BhIIIJe 

nepeqIIcJieHHhIX pe3ym,TaTOB BhIXO)l;IIT 3a paMRII )l;aHHOit pa6oThl. BMeCTO 

3TOro B CJie)J;yIO:rn;eM pa3)1;eJie Ha rrpIIMepe H30Tporrnoro ypaBHCHHH JI.-JI. Mhl 

paCCMOTpHM OAHY H3 MHOroqncJieHHhIX4 B03MOlKHOCTeit ( rrpeAOCTaBJIHeMhIX 

naM 06:rn;eit cxe:r.mit YoJIRBHCTa - llcTa6pyRa (7), (8), (10) ) rrocTpoemrn 

rrceB)l;orroTenn;naJibHhIX CTPYRTYP c co6n10AeHHeM ycnoBHH ( 12). 

3. IIpeo6paaoaaHHJI B3KJIYH~a ~JIJI H30TponHoro ypaaHeHHII 
JlaH~ay - Jlmpmm~a 

OAHOMepnyro AHHaMHRY H30Tponnoro cpeppoMarHeTHRa MOlKHO OIIHCaTb 

ypaBHeHHeM JI.- JI. (6) npn f3ik = 0 : 

- [- - ] fit = m X ffixx . (13) 

O)1;HHM H3 nan6onee rrpOCTIJX HeTpHBHaJibHhIX pernennit ROMMyTaD;HOH­

HhIX COOTHOllleHHil (10) B cnyqae ypaBHeHHH (13) 6y)l;eT TpexMepHaH anre6pa 

JIII BH)l;a 

[ .. X;,.Xk] = AE:ik1X1, .X4 = 0, Xs = 0, ,\EC. (14) 

CooTBeTcTByro:rn;ee MaTpnqnoe rrpeACTaBnenne 3To:it anre6phl )l;afa HaM 

B03MOlKHOCTb nocTpOHTh L - A - rrapy, nonyqennyro TaxTa)l;manoM B pa6oTe 

[6]. B TO me Bpe:r.rn OAHO H3 nan6onee rrpocThIX rrpe)l;cTaBJieHHfi 3TO:it anre6phl 

AII<p<pepenn;naJibHhIMH orrepaTOpaMn rrepBoro rropHARa 

~ , a a 
xk = xk(w-

8 
= -AE:kplYp-

8 YI YI 
(15) 

rrpHBO)l;HT nae cornacHo H3BeCTHOit MeTOAHRe [4] no <popMyJiaM 

Yk,x = Fk(y, m) = m1Xf (y) + m2X;(y) + m3X;(y)
1 

(16) 

Yk,t = Gk(y, m, mx) = E:pqlffipmq,xxr (y) + ½epqlm1[Xp(y), Xq(y)]k (17) 

R nceB)l;OIIoTeHn;HaJihHOMY ananory pe3yJihTaTa TaxTa)l;maua [6] 

4CM. aa1u11ot1em1e. 
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Yx = ,\[y X m] ' 

Yt = ,\[y X [m X mx]] + ,\2 [y X 1n] • 

( 18) 

(19) 

OAHaRO B cnyqae ypaBHeHHH (13) ROMMyTaD;HOHHbie COOTHOIIIeHHII (10) 
o6na)l;aIOT n MHomecTBOM Apyrnx peIIIeHHit B anre6pax JIH. HanpnMep, orre­

paTOpbI 

xk = -,\1[Y x 
8
8

_]k ± A2[Y x [g x 
8
~ _J]k. 

y y 
(20) 

YAOBJieTBOpHIOT ROMMyTaD;HOHHbIM COOTHOIIIeHHHM ( 10) II 06pa3y10T aJire6py 

JIH, AJIH ROTopoit BhIIIOJIHHeTCH yrnoBHe (12). CneAOBaTeJihHO, cornacuo 06-

:rn;eit cxeMe ( 16) ' ( 17) Mhl :r.rnmeM 3allHCaTb ));Ba pa3JIH<IHbIX nceBAOITOTE'IIUH­

aJihHbIX npe)l;CTaBJieHIIII )l;JIH. OAHOfO H Toro me ypaB11emrn ( 13) 

Yx = ,\i[y X ni] + A2[Y X [y X ,n]] , 

Yt = A1 [y X [,n X mx]] + A2[Y X [y X [7'n X 7nr]l] + 

+(,\12 - A22)[y x ,n] + 2,\1,\2[Y x [.i7 x ,n]] 

H BTOpoe 

Zx = A1[z X 11] - A2[z X [z X 11]] ' 

Zt = ,\i[z X [JL X JLx]] - A2[z X [z X [JL x Ji,,]]]+ 

(21) 

(22) 

(2:3) 

+(,\12 - ,\/)[z X /L] - 2,\1,\2[z X [z X ji]]. (24) 

3)1;eCh m 11 µ - 3TO ));Ba pa3JIHqHblX, TIORa HHRaH He CB113aHHbIX l\l<'lli.llY 

co6oit, perneHHH ypaBHeHIIH (13), a y H z - COOTBeTCTBeHHO ));Ba pa3Jlll'Illh!X 

rrceB)l;OIIOTeHn;llaJia. 

ll3 (21) nonyqaeM 

- ( ('fix)2 )! - A2 - A1 [- - ] 
m= 1- ,\12+,\22 2y- ,\/+,\22Yx- ,\/+,\22 yxyr. (25) 
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J,fa (23) 

_ ( (yx)2 )1 _ A2 - At [- . - ] 
µ= 1- A/+A22 2y+ A12+A22Yx- A/+A22 YXYx. (26) 

fio)J.CTaBllM 3TH BhlpruReHllJI ,UJIJI m H jt B (22) H (24) COOTBeTCTBeHHO. 

IlonyqnM ypaBHeHHJI .D.JIJI y H z : 

- , (' 2 , 2)-1(- )2-Yt = At At + A2 Yx Yx + 

+(A/+ A/)-1(1 - {A12 + A/)-1(Yx)2)-½(YxYxxHY X Yx] + 

+(1 - (A/+ A/)-1(Yx)2)½[y X Yxx] , (27) 

- , (, 2 , 2)-1 (- )2 -
Zt = Al Al + A2 Zx Zx + 

+(A/+ A/)-1(1 - (At 2 + A2 2r1(2x)2r½(z'xz'xx)[z X Zx] + 

+(1 - (A/+ A/r1(2x)2)½[z X Zxxl · (28) 

KaK BH,ll.HM, ypaBHemrn )J.JIJI '[/'H z IlOJIHOCTbIO COBna,naIOT. ,UeilcTBH­

TeJibHO, BCe pa3JIJJ.qHJI Mem.u.y ypaBHeHHJIMH (21 ), (22), (25) H ypaBIIeHHJIMH 

(23), (24), (26), HpoMe pa3nn:qnii B 0603aaqeHHJIX, CBO,ll.JITCJI TOJibHO K 3aMeHe 

3HaHa napaMeTpa A2 , B TO BpeMJI HaK 3TOT napaMeTp B o6a ypaBHeHHJI (27) 
n (28) BXO,ll.HT TOJibKO B KBa.u.paTe. IlonoMy Mhl MO.lKeM BO Bcex ypaBHeHHJIX 

IlOJIO.lKHTb 

z=y 
6e3 ,lJ.OilOJIHHTeJibHhlX orpaHHqeHHii Ha Z HJIH y. IJpH 3TOM m H µ OCTaHyTCJI 

paannqHhlMll perneHHJIMH O,UHOro n TOro .lKe ypaBHeHHJI (13), HO Mem.u.y HllMH 

BO3HHHHeT CBJI3b. 113 ypaBHeHHii (25) H (26) npn ycJIOBHH z = y nonyqaeM 

ilx = A/+A2\- -) 
2A2 µ - m ' (29) 

y = 1 ( 1 0( - - ) At ) 1 + (mµ) A2 µ + m + A2 [m X µ] , (30) 
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r.u.e w = 1 +(mil). 

I 

0 =(½(Ai+ ADw- Ai) 
2 

Ilo,ncTaBHM BhlpameHHe ,ll.JIJI y ll3 (30) B (29) II IIOJiyqn:M npeo6pa30BaHHJI 

BaHnyu.u.a [5] .D.JIJI H3OTpmrnoro ypaBuemrn JlaH.u.ay - Jlmprnmi;a: 

~(Ai+ A~)w(µ - m) - O(µx + mx) + >.i[jt X mx] + A1[i1x X m] + 

+ (mµ)x{ (w-1n - }(Ai+ ADn-1)(µ + m) + A1w-1[m X i1l}= 0. (31) 

Tenepb, 3HaJI O,UHO H3 peIIIeHHii ypaBHeHHJI (13), Hanpm.rep m, Mhl MO.lKeM 

pernaTb nocne,nHee ypaBHeHH~ KaH o6hlHHOBeHHoe HeJin:Heitnoe .u.n:cpcpepen:u;u­

anbHoe ypaBHenne nepBoro nopJI,nHa ,UJIJI neH3BeCTHOii <pyHHIJ;HII j1 = j1(x, t) 
H onpe,neJIHTb, TaHHM o6pa3oM, JIBHYIO 3airncn:MOCTb j1 oT x. Ilocne qero. 

3aBHCHMOCTb j1 OT t MO.lKHO onpe,neJIHTb ll3 ypaBHeHHJI (13). 
TaKOii nyTb ]IOJiyqeHHJI HOBhlX pernenutt ypaBHeHHJI (13) JJ.3 H3BeCTHhlX 

"3aTpaBoqnhlx" pernenn:ii aToro me ypaBHeHHJI npe,ncTaBJIJieTCJI BecbMa rpo­

MO3,ll.KHM BBH.D.Y rpoMO3,UKOCTH caMHX npeo6pa3oBaHnii BaKnyn,na. Momno 

OTqacTH H36emaTb 3THX TPY.D.HOCTeii, IIpOH3BO,lJ.JI npoMemyToqHhle BhlqJJ.CJie­

HllJI qepe3 nceB,UOIIOTeH:u;HaJibHYIO <pyHH:u;HIO y. 8THM Mhl H 3aitMeMCJI B CJie­

.u.yro:rn;eM paa.u.ene. 

4. reHepaQJ.UI pemeHJ'IH C IIOMOID;bIO IICeB,l{OIIOTeHQJ'IaJIOB 

IlceB,UOIIOTeH:u;n:aJibHOe npe,ncTaBJieHJJ.e (21) , (22) JIBJIJieTCJI CHCTeMOH 

o6hlKHOBeHHhlX ,lJ.H<p<pepeH:u;HaJII,HhlX ypaBHeHHii ,UJIJI BeKTOpa y c nepeMeH­

HhlMll K03(p<pllIJ;HeHTaMH, pOJib KOTOphlX HrpaIOT KOMIIOHeHThl BeKTOpa m. 
B npocTe:iirneM cnyqae, Bhl6paB B KaqecTBe "3aTpaBoqHoro" pernenHJI ypa­

BIIeHHII Jl.-JI. IlOCTO.flHHhl:ii BeKTOp m = (0, 0, 1), JJ.3 3TOro nceB,UOilOTeH­

IJ;HaJibHOro npe)J.CTaBJieHH.fl Mhl nonyqHM ,UJIJI KOMilOHeHT BeKTOpa y CHCTeMy 

o6hlKHOBeHHhlX ,ll.ll<p<pepeH:u;HaJibHhlX ypaBHeHHii C IlOCTO.flHHhlMH K03<p<pHIJ;H-

enTaMH: 

Yt,x = A1Y2 + A2Y1Y3 ' 

Y2,x = -A1Y1 + A2Y2Y3 , (32) 

Y3,x = A2(Y~ - 1) , 
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Y1,t = (,\i - ,\~)Y2 + 2,\1 ,\2Y1Y3 , 

Y2,t = -(,\i - ,\~)Y1 + 2,\1,\2Y2Y3 , 

Y3,t = 2,\1,\2(y5 - 1) • 

(33) 

Penurn STY cn:cTeMy 06hlRH0BeHm,1x HeJin:Hei1HhlX ypaBHeHn:il, nonyqn:M 

,n;JIJI yrnoBhlX rrepeMeHHhlX y = ( sin 1P cos ~, sin 1P sin ~, cos 1P) cne.nyIOmn:e 

BhlpruReHHH : 

cos 1P = -th(,\2x + 2,\1,\2t) , ~ = -,\ix - (,\i - ,\Dt . 

Ilo,ncTaBHB 3TO perueHn:e B BhlpameHn:e ,n;JIJI· BeKTopa m. (25), Mhl ecTe­

CTBeHHo nonyqn:M TO me caMoe "3aTpaBoqHoe" perneHn:e m = ( 0, 0, 1), H3 

KOToporo nonyqn:nu Harne perueHn:e ,n;JIJI y. B TO me BpeMH Mhl 3TO peruemie 

,ll;JIJI y MomeM IlO,ll;CTaBllTb u B BhlpameHn:e ,ll;JIJI fl (26) llJIH B (29), llJIII B (30) 

u npu noM Ram,nhl:ii: pa3 6y,neM nonyqaTb o,n;Ho u TO me perueHn:e ypaBsemrn 

JlaH,nay - Jlmprumi:a fl= fl(x, t), OTJin:qHoe OT m = (0, 0, 1) : 

ll 

,\2 ,\2 2,\2 
cos (} = l - 2 2 2 ,\i + ,\~ + ,\i + ,\~ th (,\2x + 2,\1,\2t) 

,\2th(,\2x + 2,\1,\2t) + ,\1ctg(,\1x + (,\i - ,\~)t) 
tgc.p = ,\1 - ,\2th(,\2x + 2,\1,\2t)ctg(,\1x + (,\i - ,\nt) 

r.ne fl = (sin() cos c.p, sin() sin c.p, cos 0) . 

5. 3aKmoqemae 

Ta nerRoCTb, c ROTopon Mhl nonyqn:n11 BecbMa cno",irnoe perneHn:e yp~BHe­

HHH {13), o6ycnoBJieHHa, npem.ne Bcero, npocToToil "3aTpaBoqHoro" perue­

HHH . .LJ:pyrue "3aTpaBoqHhle" perueHHH rrpu:ee.nyT K Heo6xo,nn:MoCTH peruaTb 

o6hlRHOBeHHhle ,nucpcpepeHUllaJibHhle ypaBHeHHH C rrepeMeHHhlMH R03<p<pllIJ;H­

eHTaMH, qTo ,naJieRO He BCer,na MOmHO c,neJiaTb aHamnuqecKHMll MeTo,naMH. 

Bo3MOmHhl ~Ba Bap11aHTa BhlXo,na ll3 3TOi1 CIITyauuu. JI1160 IIOCTpoeHIIe 

peruemrn y CHCTeMhl ypaBHeHn::ii: (21 ), (22) qn:cJieHHhlMH MeTO,naMll c nocne.ny­

lOIIJ;llM llCilOJib30BaHUeM cpopMyJihl (29) llJill (30) ,ll;JIJI lIHCJieHIIOrO IIOCTpoemrn 
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HOBoro perneHHH ypaBHeHHII (13). JI1160 IIOCTpoenne HOBhIX, 6oJiee CJIOlli­

HhIX, nceB,ll;OilOTeHuHaJibHhIX CllCTeM rryTeM OThICKaHHH peII1em1n KOMMyTaun­

OHHhlX COOTHoruennn (10) B aJire6pax Jiu BhlCOKllX pa3MepnoCTei1. B IIOCJie­

,nneM BapuanTe ,n;JIH sneMenTapnoro 3aTpaaoquoro peruemrn 111 = (0, 0, 1) MbI 

acer.na 6y,neM llMeTb .n.eno TOJibKO c o6hlKHOBeHHhlMll .nn:cpcpepenun:aJibHhlMII 

ypaBHeHHHMH c nocTOJIHHbIMH K03cpcpuuuenTaMH. J1 6onee Toro, B cny,iae 
KOHeqHOMepHhlX anre6p Jin: Mhl Bcer.na MO}l{eM IlOCTpOHTb nceB.UOTIOTeHUllaJib­

HOe npe.ncTaBJieHn:e B Bll,ll;e KOHe'IHOft CHCTeMhl o6bIRHOBeHHhlX Jil1HCHHbIX 

,nn:cpcpepeHUHaJibHhlX ypaBHeHHft. 

O,n;HaKO Ha 3TOM nyTII Mhl CT3JIKHBaeMCH C BeCbMa CJIO)l{HOil: anre6pan­

qeCROil npo6neMoi1, ROTopaH ua3hIBaeTCH - tfiax:moptt3at(Wt ceo6oa1toil a.-1-

ze6phl Jiu no uaea.t1.y, nopoxae1t1-t0My onpeae.t1.Sl/Otl(U,lotlt COOTTlltOtllClttt5l.Mll ll 

06pa3y10tl(UMU 3.tl.eMeu.maMu.5 Ilpn perneHun non: npo6neMhl ueo6xomrno 

npOH3BO,ll;llTb 60JibIIIOe KOJIII'le°CTBO O,UHOTl!IlllhlX anaJIIITH'leCKJIX orrepaunfl C 

HeROMMyTaTHBHhlMll nepeMeHHhlMll, 'ITO B HaCTOJIIUee BpeMH CTaHOBl!TCII yme 

B03MOmHhlM, B qacTHOCTH, 6naro,napH pa6oTaM [11 - 1.5]. 

ABTop BhlpamaeT CBOIO npu3HaTeJibHOCTb B.II.fep,n;Ty, II.EJKu.nuoay. 

O.K.IlaruaeBy 11 B.B.Ilp11e3meBy 3a none3Hhle o6cym,nemrn n 3aMe'ramrn. 

8Ta pa6oTa 6hlJia.no.n,nepmaHa rpaHTOM INTAS 93 - 0893. 
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