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3HeprIo1H-H/oInYJlbCa 06PllUlBCTCR B Hynb. 

PaGoTs a~nOI1HCHa B fla50paToplo1101 Bbl4101C11lo1rCl1bHoi1 TeXHIo1KH 

101 BBTOMBTHSSljMM OHRH. 

npenp.OT OO••a"HOHHOro MHcTKTyr. anepHblK NCCncaO&8kK •• Dy6Hft 1980 

Pashscv O.K. P2·8U·lti 

B floC"...neAHee B pe~.R o npe,uen CH Hblii Hl1 're p e c Bhl "fbln ~toT p ('UJeHH Jl K.na CCH'JeC KHX yp~a-

He J-iHA KO Ilc!xlPM HhlX Teopafl nOl1R, H MelOOJ,JtC BblCOKYIO CTen eUb CMMMETpH H . HIiTe prrpeTH

p yeMble Ka JC Ba.K yy"m oe CpeJlHec r;:u aHTos a ll HblX noneH. OHH nO':30on RID,. PllCC M.)TpH BaT b 

3~eJ\TbI cnOHTBHllOro H apYlUeHHR -f(C KOTOPbiX - CH~eTPl1i/ 11 fln l'l tJMCTO 6030JHfbT.X T eo-

PHli pemellHH TaKoro THlla 6hJ1lH Jlaf l}le.Hbl B CKaJHlPHblX TeOpJifIX 1 I I, E TeopHH ~Hra 
Mwurca 121 H rpaD tlTtlu,HH /3/ BO'3MOX HOCTb Y'-leTa IPepMHOlfoB na KnaCClflleCKOM ypon-

He n pen CTannReT T3K:..;e 3HallHTen bHbY}1 Hwrepec. lJ e TPHBH atl bHbie peme HHR C che p~"IOHa

MH B nHHel'hfOH rO - Mo,nenl1 paCCMilTpH S aJ1HCb B I~ / , a ,Iln H Ql1CTO mcpHHOHHblX MOnc

neH - B /5/. KaHOHHlfeCKoe KBaliTonUHHe 6" -MOAellH paC c.M<l TpHB 3n OCb B /6/ H 

HMeeT PR.Il. HHTepeCHblX CBDHCTE. TilK, AnA cOxprtHeHHR mepMHOHl-tOrO lfHCJl a OTHOmC JU1C 

KOHCTaHT CBR3H r'i o30 HHo ro H 6030H4t>epMHoHHoro 8 3aHMo.ue"'lcTnH~i .a.O~HO 6hlT}, cPHKCH

poeaHo, a cneKTp KBaUTOBhlX 4ulYKTyat11111. He c o,nCPJlnti lIyncBbTX MOA ~epMHoHOD. 

B ,~a Hl-iOn pa60Te HCCnCAYlOTCR J<na CCH'leCJ<He pemeHI1H TaJ<oro THJl 3 Teopirn. B 

ne pBOM: '1aCTH CQ:lOpMynHpOaaHt.1 Heo6xo!\H:Mble -ycnOBHR CYlueCTBORaJiHR HIfC TCl H TOHlfblX pe

meHHH ,unH .Il.OBOnbHo IDHpOkor o Kna cca -reo pHf 1 B3aMMoD,cAcTuY10mHX CK a n J:lp1l0ro H C llIi-

HopHoro n onej:'{. nOKa3SHo, '1'1'0 HC?ofixo.o.HMblM ycnoBHeM cymecTnoBaHHR HH C1"c1 liTOIlOA 

,A.1HI peHOpMHpyeMbD< B."33KHo.nei'fc TBHH Rnn Rc-rC_)1 O-rCYTCTBHe MaCCOAb.TY, 4 nC! H o n }lllR OfiOHX 

nonei1. Bo BTOpoA l..I .;lCTH JiCCne.nYJOTCft orpaHH~eHHR 1-13 npOC Tp il H CT BO noneBblX K OHttm

l~ ypaUHl1, "PH KOTOPbfX narpaHT.HaH l1I-1S:JpH a H Te H OTJ-IOCHTeJIbHO npeo6pa30 D<lUHli cyn c p-

CHMMCTpHH. npH 3TOM OKa3blBaeTCH B03MOiKHbIM CBeCTH CHCTeMY KJIaCCJ,r4e C' KHX He.Jl H-

HeflHblX ypaBHeHHfI J< 0 6bIK I-WBeHlfOMY ,nIi&roepeHllHanb li OMY ypaBHem-t1'l neplW1-o no p fl.ll.K 8 • 

KOTopoe JlerKO KHTer pHpyeTcH B 3J1eMeHT a pHblX I~Y HK llH nx, 5JlaI""o.a.a pR OT Me l l ("IHI OJ1 flblfllC 

CHMM €TP HH TeopiiH. H ai"tneHilble pellleHHR cosnanalOT co CK'111RpHO-c rnlli OpllbIM J-tIlCl'Rljl'"O

HON /4/ . 

TpeT},ei~ 4a C TH paCCHOTpeIH..1 Kna COI1..leCKoe {le ffCTlH1 e H IIYJlY"4ure lll-fbli~ 1I -rc H3 0 p 

3Hepnm-HMllynbca IlJTR H ai"' .ue HHbTX p eUlell Hii. nOKa3alio , qTO .a.e~cTB H e OK a"i'bJIlOe T CH 

HH:..:e r p aml Ubl CoGonena, OrpaHH"4HB.J lflUWr1 C JlH9y ne ~l cTFIlie JlfI ~ "lHCTO CKaJ1H P l lbiX pemc 

I1Hi'1, a YllY4"IUellHblY. Tell30p :3 He pnfH-HMn yIt bCa o 6paflJ.a e Tc R E nyn b. 

T O n03130nffeT HHTepnpeTl-tpoa a Tb Ta r-H e pemC lnlR x at< BaKYYNlft.Je KO llmIH 'YPlHV-t11 , 

KO T opble , HMeR MeHbD]e e nef!CTBHe, MorYT" QJ(;:J33TbCR nllH KBallTOa 3JHI:1 Bonee n~lbt.fH, 

\.f eN 4 H CTO C}( anRpllble peUJCI-I HR, 

B 9IlXnIOQ e.HHe n l)H80AHTC n tcpaTK OC! o nC)r.':,llCHHe O Ci-lO nHW~ J)l""3YJlbT8 TOO . 
1 

, • HcOfh:o,[tHMble ycnOSHR CYJlleCTBOBBHHR 11Hr:T8H'rOHOB 

PaC CMOT p HM MOAMh 83c1 HMOllt!ACTBytI"IIIlUX lleACTBHTeJ1I1HOrO CX8J1J1"pIIOrO H CnKJlOpHOrO 

nonefl B enKnHnOaOH npCCTpaHr:TSe npOH380nbHO~ paSMepnO~TH [) c narpSK*M8HOM; 

f;0= l(~},tf);' ,:,2.cp:L+Nd cp/\/+ ljIft'~y! +Q. 'ff'i'~ e1- ffr'i' + ~ {yIf-~}~
I d I h. / 1. 1/ 
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BBO,ll,H 060 311 3. '4 e.1I HH : 

Tl ='- ~ lfit L~ 'f' d D X Uz- 7"J r.pl. d l 
' )!. 

T l. '=: k5('~r ({l i' d D ,x u ~ J. jrpN d"'x 
N tI 


V == ~ ) 'i't 1f ~e dDx W
1 

== t Sljit ljI d D 
)', 

? 


:::; J(lJ't!fl~dDXW.... 
3anHIDer-1 .ueHCTBHe J],nR Mo,o;enH /1.1./: 

S T1., 7- U2.. 7- UJI 1- ~ -t- V + W; 7- Wit.. 

EcnH <p (l<) , \V(l<.) RBnR10TCR pemeHRRMH KnaCCH'4eCKHX ypaBHeHl-n'1, TO 

geflcTBHe ,o;omtHO 6blTb 3KCTpeManbHO Ha ceMelicTBe 4>yHKUliH /7/: 
,-v r.J 

a/ tpl)} == <.p ( ~ X) } 1i7(),> = \jJ(f1.) , 
~ ~"" ~ ""~ 

6/ cp l~> := ~ cp ('f. ) ) \fJ(j! = j 'Y(X) 

1, T.e. 


d S(),> := 0 

npH ~ 

d3 \~=l 
OTCIO:rr:a nonyqaeM TPH coo T HorueHHR: 

(2.-D)Tl. -t-(1-D)T j - D (Uz. -j- UN + V i" WI -t-W", ) == 0, / J .2/ 

T l. + U2. + tJ/h UN t- % V=:O) 
/ J .31 

Tl +Vt-W1 + ft.,Wtt.. =0. 
/ J .4/ 


HCKmol..JaJI T 1 H T 2 H3 ypaBHeHHR /1.2/, l1onyl..JHM Heo6xoAIDwe ycnoBHe cym;ecTBo


BaHHR HHCTaHTOHOB: 


U2. =-[ ~2J ((D-2;f2,j) N- l}UtJi" %(CD-!fDh..-l)W....-r hfD-~e-t)v/J ,5/ 

-I/ZW:J~ 0 
MR peHopr-mpyeMbIX TeOpl1H KOHCTaHTbl .A , 9' H '}{, ,o;OJ1JKHbl 6blTb 6e3pa3MepHbl

MH. nn~ 3Toro Heo6xo,o;HMo, QTo6hl 

N:: 2D/D-Z !..::: Z/D-Z JL= D/D-f 

2 

T orA ," W~ /1.1/ c.n e.nye T , '4T O 


U2. = 0 == Wj 


T al(JfM () Op a9ot-~, CY I!le CT 110R 3 HHe HH C T 8 HTOII OB B p eHo p r-lJ1p ye H b(X T€ OpW::r:': /1.1/ 

f.1 09M O~lJ O J1 HtlLL n pH OTCYTC TUI-!. H MaC COUbJX ttneHOB. 

Mbl He 6 Y)J. e ~1 paC CNa TpHIia T h Cll Y'4aR D -= z, Ii T'!' 0 3 TO~IY nonO)~'H'~1 

w"- == 0 ,) 

D ~ <Xl /"'/ 

1-13 ycn OB Hfl /1.3/ nonyt.t HN 

T al( K3Kft=%_t. o yoeT Uem >lM '4HCnOM T onbK O np H D= Z HJfH 

!'I/Z Uti -/- e/Z V < 0 

O T CI<J,Ua cnenye T, lI T O H H CTaH T'OJlhl II MOneJtIl C na r p ;J HiKl1C1HO J.\ 


(-/ / Z J ,j t -j, III f ' ( f) I? 

/ J ,6/o'v == ±(dr CP) T 7i rp ' T 1p t<p iJf 1" J r If' r 

, -

MorYT C,)'lueCT[l OBaTb B T p e x CIIY1,faH X: 

), :>0./ <0 

6 / / J ,7/J- >0 9-< 0 
B/ ), <0 dCi - < 0 

eenB J cp:./ d P X J~) j' lb 'f ( d l" ,X > 0> 0 
lleY'l\ o nHJl C'T b~ '4TO p ~U!e H1Hl ,!l!l R c.n Yl.I a e D 0/ H a/ N OJIK1-IO flO.nYllHTb n p O C7blf'o:! 

np(~ ()A pa30fLllilfeH n a p a Me T 'PoB H 3 a/ . H n03T W -1 Y H O)fll() Orp<'l.lI lp..H!Th C. f! l-l3yt1 f.' lHH.."'M c.rry

'-ian a / . 

2. Cyn e rC HH:·!e l jl J1lHH-.lif ~H3 a Tll 1-1 J{J[ CT,j l"iT OH h) 


P ;"}C C NOT PIH.~ n a r ptll i;+; II ,3 H /l.fJ/ nIT R C I1 ~nt;Hl /1.7a/ ,np CllR ;]j11ITe }J h Ho ':\':H"! e l! IW 


J.~-x 

:L == 1(dt,tf/- ~- cptJ + ~! 1-['4+ P + ~ 1f tr cp t. /2. J / 

COO T B eT CTfl YlQULHe IUlaC CW"4eCKHe ypa SH cII HR n OFI R Y1M€IfIT cneAY""LU\1~ BI-\[1. : 

D'f + ) <prJ-! ei Cf e-f ¥;+ 1jJ /2.2/ 

/2 . 3 / (t~iJ + ~Cfe)'1jJ == 0 

/,, / - p e tIJe l!}~ H nJTR "'H CTO 4-epMH Olllf Ol{ HO,!le m l npH D =::6 ("ihlr:H non v 1:rpJoIbi 

n p aG o T e /5/ . llnFl np0H'U~OllhlfOrO D 1jr(T) H 3 /2 . 16 / ~Yne T 
p e.",~HH"" npH 'm.eHe ~:: ;t /( l/gt. -zg_/'V£) fj, '/) - :J, 

3, 



t{TODbl ynpoCTHTb HaXOJK,lle j.fHe pemeHHR ,ll)Hf 3 'TOT~ CHCTN,tlA, YA0riIlO l1.1.J']O:4l:HTb HeKl1e 

OrpaHH'lIeHHR Ha nOneBble KOH¢Hr ypaU.l1H H napaMeT p bl CH CTeMbl, npH K OTOPMX B ypaBHe
/B/

HHHX nORBl1ReTCH AOrrOnHHTenbHaR CHMMeTpHR TaJ( t eCJHt p aCCMOT p eTI:. npeoopa

30naHMR 1 CMe,lllHBatolQHe 60'30HHble Ii ¢IepHl1oHHble nonR 

b<jJ 'DC£' ( Cf ,Ij! ;~+ ) 

.'t, 1fJ /2 .4/
b\f ( <fI) 


~'f+ "- ~'t't (If) 


TO Hano~eHHeM CBRgeH 

Pc [<p,'i','J:!+} o OJ 1.)2J ... j p /2.51 

MO";'}fO 06paTHTb BapHauH.lO narpalU;:HaHa B Hynb: 

S~ ~ SX'8~(r.p'f'1f:'t)r S~ S'P('f)-t Sif'r('f)a\~ 0 
~'f' )1 Slf /1.1> 

Tor,[la, 3HaR KaKoe-nHGo 1..IaCTHOe pe!lleHHe ypaslieHHA nOflR, Y.D.oeneT'BOpRIODl,ee 

YCJIOBHlO /2.5/) HOiKHO nOCTpOHTb ~eJ1brA Kllacc peWeHJ.1l1, y,noeneTBOpRlOmJiX TOMY )f(e 

ycnOBHJO . 

BbJOepeM rrpeo6pa30BaHHR /2.4/ B cynepCHMMeTpJ.14'HOH ¢opMe: 


8Cf L Erl}: -i 'fTE 
 J 

~'t' ( - ~ <p - ~ f cp Nlz ) 6: 12.6/ 

'h'lf't E r ( - <p r.p H'/> 'f IJh) 
rAe EO , EO + - UHpaKOBCKHe CITHH-OpHbie rrapaMeTpbl npe o 5pa30eaHHR IHe JIBJlHIOll.{HeCR 

aHTHKOM}fYTHPYlOID.liMH SenW:lHHaMH/) rrOAneJKHT onpe.neneHHlO.j3 
BapHallHR: narpaHJKHaHa rrpH 3TOM 6Y.c.eT paSHa 

~ :t:., ;:=. (f' ~ - 1) 'f e [f:. r(1J 'P) 1j> r if t(~ rp)6] 

+ (f } -J ) rp iJ-1 [i E f 1f - i 'i:' r E ] /2 .7 1 

t- ~~ 'ft'fcpf-f[lEt-l}!_C1}'f6.] 

PaCCMOTpHM ABa CJIyqaJI BbJ50pa CBJI3eA /2.5/. 


Cny~aH I. JlonYCT~, ~'I'o 


c= j ) fJ~ 
If -A 

H, cneno BaTenbHo, 

~/ = (D -t.,)/ /2.8// jJ, '/D 

4 

Torua n JlR Ta ro. 1"lTo6b1 0 6pln ll T b BapH31l11JO fl ilrp;UDf'UC:lHa 12 . 71 R uynb. ueo(,bco 

llHNO H <l."lOiKH T b YCJTOBHe 

'tP -(:><) '!' ( x) c=- 0 2. 91 

3 T O :3 H c'l lI1lT . ' ITO 8 ,IlalHl OM cnY4ae mepNHOHbl ti e !-IO rYT flblTb H CT O'lHl1KOM G03 0Huoro 

n on R. npH 3TOM CH CTeHa 12 .2 1 nepeXOU HT B 

Z / _ /1 - 1 
12. 10. Io ~ + j ).,/ /1/ r.p = 0 

-J + ;} cp t ) l¥ o /2. 105 1 

F.cm1 Cf'o ( x)t() ,tfo ()'.) =0 0 - peweHHR CHCT e"", 12,10/, TO npeof>pa30R"HHe / 2. A/ 

npJ-{:-!eT RHA 

Scp E f ifa l if/ E '" 0 
, N ' 

~1f' (_..~ if 0 - L j 2, Iv '/'0 ,L ) r= j 

<: + ... f (' , ., ' J i a lJ:' =: C: - ~? ~ '_} ~, ( If "!,z. ) 
o ,! ) 

rAe (E'.tE) = 0, 

a HOBbie peUleHH'R: YJ( X) CPo (x) N·1zI ). I'}

If (X) = t :- -;f. (110 - L :J "'It! ~ ) e 
f (A (n '2 - rpN"Z~ (~ _ .C' r.. +, If l y' , )~t-:t.) ~ I . , 0 tf''- I 0 J 

rAe r -npoH3 Bonb'HOe 'lHcno. 

TaKHM o6p a30M , nnR n o neBblX KOHrtlHrypallHH) y,nOBneTBOpRtoUlHx YCJlOBHlO 12.9/ , 

J-I e 06xOAJfMbIH ycnoBHeM cYUteC TBOBaHHH cynepcHMMeTpHH $1Bfl$1eTC$1 OTl fQ Wef.lHe KOIlCTaHT 

CBR3H 12.R I 19/. 

Cny~aH 2. no nycTHM, 4TO 

f ,~/iv :1) /? I II 

a Ha KOH¢>Hrypa u uH nonen H a JlOiKeHO Or p aH H t:fe m te : 

;0/ ) t/ .. e 
12 . I (f'I!+ ()()1J:'( ~) =- ile ( J.ljz I N rp (;<. ) 

Tor.ua B /2.71 HTO P Oi"f H TpeTH(' 4J1~ lI bl H '1 ,lI1HH() C()K P ,lrJI ;)~TCH H S;,t.=o 
r:HCTeM .:1 yp,1RII(>HH i"1 12. '21 , 12.11 npH 3TOH 0:1$1T1:I ne p e XC'l .1 TrT fl I ~, I 01 H~ x o 'rA ren CPb 

'!:'-l-(:-:. ) 't(x,) FO ,Oli O K('H·mC II CHP YCT CR Ca~lO!.Ie r' C TB Hel (iO '1o ..nrnr n flO.i H IT,K, 


P'l .f.,\ I COO TB eT CTBe ""o CHR ' " 12 .12/. 
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nYCTb q; (X)- peme RHe y p aBHeHH" /2. IOa/ . TorAa H3 /2. 12/ CJleJlyeT, ""0 pe
~ "

ulem,e ypaBHe HHR /2 . 10r./ - 1jf ('f}:f 0 C IlPyroH CTOPOHbl, "e l'KO BH,neTb, 

"TO 

~ 1±' ((jJ) -= (- cjJ if - t'} :&1N fjf flh ) E /2. I3/ 

TaX;t.:e RSn.R eTC H pemeHHeN yp <lBH e m1R /2. 106 / AJHI n poH3BonbBoro E npell-

nonO~HM Ten epb , \.ITO 

iii ( '1') = 	 S1jI (tf) , 

npH 3TO>', KaK neTRO DHlleTb H3 /2.105/ H /2.13/, r.p( )I.) YAOBneTBOp" e T /2.I Oa/. 

T10AcTaBHB /2 . 13/ B /2. 12/ , nO"Y"HH ypaBH ellHe WlR nOJ1" <f ( )!.) , 

l(()Cf i'+ {1,f{/tv 2,</5r-/1 E tE S-/e ()./~2,- ZIN)C;t.f~t::0 

3aMeTHM , \.ITO npO C1'paHC TBO cfiY Hl<l.\HfI, RBJT RlOIU,HXCR pemeHHRMl-I ypasHe HH R 

/2. 10a/, c>",,<oeTC". 

non araa E :: t f ,r.o.e f - HOpMHpOBaHHhrH H3 e.D,HTiHU:Y AHpaKoBcKHH em,mop, 

nO!lY"H'" An" 'P (X) AH<l>i>epeHAHanbHoe ypaBHeHHe nepBoro nOp"AKa : 

('7) [fi). == CL 'i tV - e_ 15 2, fJ II 

r Ae Q.,. ~f~ (~ 2, - 21/1) c:l..= jZ'iI!/" ) 

N = Zf?1D-L) ;, e +- ~ 	 / 2.14 / 

EC' I1H orpaHH4HTbCR ccpepH t.lecKH -CI1MM' e TpH4HbN H pemeHHRMH., TO 3aJl,a4a CBOnHTCR 

K OJ,{IfONe pHOl'>1y ABittem·no n nO T eHUHanbHOM none: 

a. ~ /1 - e_ fy 'J. if Nv (lp) 

1.JT o6M npom·n e rpHp OBaTb yp a sHellHe 

dCP(x))2. 	= a...,itl-e_ ~1. iN /2. 15/( d X 	 ) 

c.a;enaeM :3 aMeHY 

( o (x) )91- -(»l.p(x) == 

6 

nonyt!l1M ypa811eHHe d4> 
( dX) ~ 

= t 
r Ae 

CP(X) -= Z/o..-t { (L o(x ) _ ~2. fit.. 

mner:HPYH KOTO(PO~' H)ax;~~ ( Z e ) p./-. 
Y' (x)= 	 .l} 5J~· -t"'(X-)(D)2.)· 

/2.16/ 

llr (D) ~~( 2. P )o/2. p 1- ('rr (x-~
1. 	 ("1-):= - J J..' J )( 

Z ~ . . fiif r (x-)(o) 

D-2. (). D i )~2.
( T) t' ~ -J f 

r Ae f i- f = i )= "i IIJa.t. 
TaN K3k neHcTBHe CHCTe Mbl HT-IB apH (l JlTHO OT HOCHTerrbHO H 3 ClnT a(')Horo npe 0 6 pa'30Ra

HM " 	 1:) - 2

'f (x) ~ f1:'"rp (fX ) 

1!..=1 
Ijr(X) -'? f 1. lj~X) J 

TO 3Hat.feHHe na paNeT pa j B p emeHHH /2. 16/ MO)Ke" 6bJTb npOH3B OJIbHblM. 3aMeTHM , 

4TO 6naro.o,apA 3aBHCHMOC TH /2 .14/ ypaBlI eliHe /2.15/ lffiTer pKpyeTC.A B 3neMeHTap

HblX I!lYHKUHRX. 

Perne HHe /2. 16/ COBna.o,aeT C HaH'o'eIHl bIH' B pa6o""e /4/ B 4aCTH OM cnY4ae , Korna 

)./p = (D-2Yo ) if , Mbl n pHXo,O,HM K cnY4aKl I Ii nonY4aeM ,nnR ¥ (X)o 
pemeHMe <l>y 6HHH / I / 

3. TeH30p 	 3Hepr HH- H~mynbca H KnaCCH4eCKoe peHcTBHe 

B npeJlbllIYlll eM pa 3,nen e f.)bll1H HaAn.e Hbl HH CT 3 HTOHRble pemelHHt JIJlR n a r paH:«'HBHa 

/1.6 / B cnyqae / 1.7a/. PeWeR" " An" cn yqa" / 1. 7r. / n onY'lalOTCR H, fllIX .aMeHor, 

r ~ - Xr . TaxHM oopa30M. perueHlHI ,[lJ1 R / I . 7a,6 / HM e tOT BHJlX
~ (D p;.2. ( 2f ) /) -2

'f ( y.) -= .l ~ ) t.t [x- Xc/, 1. ) 
/) -2. /). /3. 1/[) -1. >(If ( y.) :o(fL )7;"'( 2 ~ ) ~ J-!: 1f7-xor

lJ (f +tx -X./' If' z 

). D - )~J.. 
( jt. D-i -t f.> 
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I ue HTparne ) - npOH3BonbHbfH ",aCIUT aOIlb!ti N HO:f<H T enb 1 
- n 0 J10xr:e HHCexO! 

HHC T 8 HTOHa. 

JJ.nR CJl:~ a R / I.(7B~ JHa~~~H,,(pemeJl2.C~ ) ~ 

Cf ( f. j = - l. .J 1.


23 .f -t (x··x./, ) 

f (x) ~ (.Q.)[)~2.(~~_ __ )%t jIe(X-xot- f) -2. x /u/
1.5 ft (x-x./ 2f 1 L 

(2. .J2.-.. +- i )1;2. f
92. 0-:..,.2 

r-J 3aMeTHM, liTO npe,QenbHbr11 cnYl4al't nepexo,Ua <p (X) J( pemeHHIO 4>yomIH, Kor,ua 

'!:' (x.) -= 0 , B03MO)f(CH T Onb1(O B pellleHHRX /3.1/, npHl4eM KOHCTaHTbl CB.R3H npl-I 

3TOM ,UOIT'..t:Hbl GblTb 33FH13aHbi cynepcHMMeT.pHl4HblM ol5p a30H.: 

~"/r :: (D-2J/D 

KnaccH4eCKo e ~eHcTBHe ~JlH pemeHH~ /3 . 1./ H /3.2/ paBHO 

'" (DJD-1.D (O-Z)( _ J.)5 = :La . -8--- i r a.1. S~t-I /3 .3/ 

C ~"!i . I 
COOTBeTCTBeHHO, r,ae SD J= 2.,(71 - - nnOma,llh nOBepY-HOCTH e,nmt}fQHOH c4Jepbl B .. r ~t1,i)

Dr i -MepHOM npOC T paHCTse. 

~hlTepeCHO cpaBHHTb 3TO neHCTBHe co cnyq:aeM, KOr,lla HeTpHBHanhHble peme}HI.R 

HMe~TCR TonhKO AnR 6090HHo ro nonR. 

ECJlH q; ( ~)to, .q; ( 'f.) '" 0 HBnHIOTCH . pemeHHeM KJlaCCH4eCK>fX ypaSHe'THH IcJlY4art 

/ 1.7a,B / C :KOHe"4HbIMH T2 Ii UN' TO, HCnOnh :lYR HepaBeHCTBO Col'SoneBa /10/ 

tJ ~ 8 ~)l./tl -%I U to/ I rp ] !S D(D-Z ) ~l>rl 0.. [rp J /3.4/( 

COBMeCTHO c ypaBHeHHf'lMH / 1.3/, / 1.4/, nOny4' HM rpaHHl(Y ,D,n .R KnaCCHlieCKoro ~enCTBl1R: 

(DI~ ~ if- ~t- ). [)(D-Z) I].Self', -O,1f =01 ~ D 4J) S[)~1 /3. 5/ 

Cq,epH4eCKH-CKMMeTpH4Hble perneHHH / J / P-2. 
CP (n ::: (D (D-2.,J)P;/ (2-f ) T 
~ 4). {I.+ (x-x.l 

/3.6 / 

0/ ()() =- 0 

HMelOT rl:ei'1.cTBHe 

r'J ). (D (D.:!-..) (Iz. /3 .7/=S D I{A) SM' 1 

8 

~ 
KOTOP OC A OCTHraeT rpaHHUbl Co (5on ena /3.5/ / 11/. 3TO cornac.yeTcA C /12/, rne \ 
(5hL.fJO nOKa3 <1HO, ttTO cq,epl-NeCKH-Cl*fMeTpJ.1 t.1H ble peweHHR lIenHHeiil-wro CKanRpHoro ypaB

HeHH R. J],aK"lT f>1H RHMaJ1bHOe .IleACTBHe. 

CpaBHHM KITaCCH"4eCKoe AeHcTBHe /3.7/ c /3.3/ /eo 3Ha KOM MHIIYC, KorAa HMe eTcH 

Upe.llenbHblH Ilepexo,ll/. 

UnR 3Toro BBe.lleM 

x ~ J/ j .2. ) 

r~e X H3MeHReTC>J D 06JlaCTH (D-L)/D"; X.,. 1. 

'" 
nHIKHHH _BepxHRA rpa}Il·n~a onpe,lJ,enReTCR yClTOBHeM $ :p. 0 tp T y: ::; 0 

Pa3HOCTb ~eHCTB}fH /3.7/ H /3.3/ paBHa 

b.S K f (X) J ~ 
r~e K :>" 0 • a D/ -1f (X) X% X /1. + f (0) , 

2. 10 -2.)%f ( 0) H ( D 
$yHKl\H" f ('f.) H/ole eT B T O~ ke X. =(D - Z )/ /) ,n ll ll fJolYl>1 . Il n n ll bln lI ymo . II ,' hJ,n 

CTH )(. ~ X t;;;.{ Qna IH~OTpln~.'1T(!l1h ll a , II ,.CM i"' ItMl ol."I ~l l· nCTnUc. r"' II ~TPHO Il:1l1hlll.J"H-1 

peme HHRHH ASH' ~epMHoHoB /3.3/ OK ;1 31..l"BneT C A III·l lCe r pn llltl lhi r. n l'k~.n c. IHt l\JH' ' H1C.1'O CJCO

1TRPHblX pem.e.HHA. To *e caMoe nertw BIt)'1.CTb 1"1 9 T oro , llTO em iji(x) FO. /l(Xj= 0/ 

S == T - U '" (t!. - 1) u.,L N Z ~ ~ 

B BpeMR BTO :KaK cnYl4ae ip (x) f:. 0 
) 

Iftx) 1- 0 

r' =: T. - u =: (-J-~ -1) U ~ :L N .). to! 

B saKmot.teHHe B~HcnHM TeH30p 3HeprHH-HHllynbca }l,J1R peWeHHI{ /1. J /. B KOH4l0PM

lihIX TeOpl-HIX HaHt>onee BepOR THblM Ka HAH.o.aT OM Ha PO.nb TeB30pa 3HeprH.}1-HMn-Yl1bca RB

l1HeTCH ynytlDleHHblA TeHSOp 3HeprHH-HMnYlTbCa /13/ , TaK KaK OH CBR3aH npOCTbIM COOT
'p 

HomeHHeM C ,llHnaTa QHOfl HblM TOKOM Jr: 
. p

) r X v erv0: 

H HHeeT MeHee CHHf'ynRpH~e M8TpHlIHbJe 3J1 eMeHTbl, lIeM TeRSOp oenHH¢l8HTe. OH 06na

,llaeT CBOHCTB3M"H 

(Jr 8 =: o err == 0 
r 
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n,.n F. D -Me pHof.i KOH¢O pf'm o tl 'TCOpH JJ 

b { 

8 ~v e;-, + D-2 'd). '"elf X ), ft'v 
/3. 8/ 

/,, /X ).Y,1VrIle cynepn OTC lli1l1art onpe,uenReTCR J< tl K : 

· ::: <;: S tf) - 'b tit) - 85 tH + S v 6 1.,.)
X :\~rv oAf rv >'r r AV rJ r ~f 


_1_ _ (' 6: 11') -{- _ i_ ~ ~ S ttl /3.9/ 
D-.f S~()r n D-1 't j ' n:: 

a es., - CHw,o.1 e T p H ~I HbJn TeH3np, r:e.J1In l ~il1lTe . r li' )
11l~ (,h \5 r'" - cHMMeTPH\In;Hl 4 nCTb Tel-l~ Opa 5"rv , c. 'FHt 2 a IlHoro r,. ImpH a llOM 

nonH c.p q., (' oO T IlOiUell1ie M 

V r == 7f ~ ( Sty J", - 2.,:- )'f", - ? fJ r 
drJ,J t< a ll OIlJ{ l lec.t: a ll p,11Me plTO( Tb n on lot cPci-

If ~ - COO T D C' TCTBYlOllll'I(1 }';:l Il OHI., l.{ p(,Kl n~1 lI'm ynbc. 

II ., ncr~LIf1 D"\n HID t Dbl p A]f.C'H ll e / 3, P / CI'IlI rY!Hl pli fl npH D =- Z , OA Hi1KO nerKO 

BH)l eT }., li l ·0 c ynp p noT~ IIU1 l a f1 OTJu-t\re H 01' H }'l1R T 0 !1 1.K O nnn Ci'l tlnA p " hTI< flon e n , rl n n H 

n()(~nC'n ll1l:'( 

f3 5 D-2... ('Or d~ - S/,v 0) cpLo~, .., Lf ( D-i} , I /3 . i 0/ 

{; 

P p li f) :::. L Bl'n~J1 01' cynppn oT ell l~H.1n a p as e ll "YJlk'l H e" rv 
JL1R .r1<1 I'"PFlJ r;t.;'H .1J!i'! /2.1 / yJ~ Y\l W(> lI ll1 ,ln 1' CH30P :) IIPpnnl-uHn yn tICa lH'l f'OT B II 

Br = 'd tf' d v If' - 'b rv [I (o cd'- ~ <prJ ] ~Lj~D-~) (d dv '-~" 0) cP2.rr 
+ ~ ('i' + Yr-;v If' + If t r,:art ) e~rv + 8r~ / 3 . II / 

f10,ElC T B 0.l1 Jl H peUlClIl1P /1 .1/ E /3. 11 / , nOJly"4}ofl-1 

B._ eF _(12..)D-l.(D_Z)l.( 2p )D( l .JL 
8 i,-- r' - 1.~ -8- 5(-t"xl. J2.. D-Z i) df" , /3. 12/ 

li, cnefioB8TcnbHo , 

8r' -=- 0 

/1':/ - n paoo Te /5 1 nn R IlBYMe p lIofl Mon e-nll BbmHC :l.II0 Hhlpa:+; f' lfHe IVl J'l c.:yn c.p!10T f?Hllli c1!13 

- ~,c pllon T C'OP111 I " IlHm }. ()J1iU·OIl.:1 P )! p ane H C' 1 BY Hym n BHr'UHUlC! C" mHlOpHor-O f1 0J1 ~ n Oll Yl.[ e ll 

npa lHinbllblr, OTUCT e :::. e£)·r- rv 
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J../ ( [)-Z )/DB npe.neIl bJfOM c.J1Y1.lae, Korna jL = 

HlftO 1f-=-O) 1<3 11.12/ 

e 
I

B 
Y 

on HTb nOJ'lyY aeM . t{TO = e = 0 Jln~ mor;o ro n. 

r' 

B 3aKnIOlIeHHe KpaTKO H 3 110JiKH1'1 OCHOBHhle pe3YllbT a T bl . Pacct-to Tp e llUe HeOOXOAHMhJX 

ycnoBMi'1 cym,eCTBo nB HHR HHCTll HTOHOB AJ1R peHOpM.Hpye MbrX MO]J,eJleH . B33HMOnC(ICTBYlOnlHX 

CKanRpHoro H cnHHopHoro none A , npHBeno Hac K n arp i3. H)I(H3 HY, li e COJl.C p:«:3I!te M"Y pa 3 

MepHbiX napa Me T p OE, H n03TOMY Mc1CIUTafiHO lumapl1.1IlTIIOMY. npl1 lI':ln01t"e llHl1 orpn lll'llJC'11I1i', 

Ha n One BbJe KOH$Hr y paUHH na rp aJ1.1lt H3 U CTallOfHITCfI HlfBapU a T!TlIJ;.IM OTIiOCllTtWl.:t ll O npcot\ 

pa 30aaHHA cynepcHMMeTpHH) CMe UlHB;1'f)Ule l" (iO:)O Illlhlf:' 1-1 fflepMIW II!lIo1l! IT O']})I. I fcnn Jl h ')Yfl 

cyne pcHMHeTpJil.lllblH 3H3UTU., CHC T e Ma KJJaCC lf4 e CKH X lie.n l111 et't llblX YPi:lllll e llJ-ln ~rle.).l (t ll rl K 

OObIKHOBeHHOM-y .D.H4xPepeHLl;HanbHofolY ypaBuem"oo ncpDoro n O\H l .uKil . nn n r'OA.:lpn lIaJm'llIIn 

oTMe4eHHOH BbODe CHMMeTpHH. nonyqeHllOe ypa fl Tl e HHe I1H T crpHpyeTc SI U .::lJl eM CT-I T,;Jp I1L1X 

¢JYHKUHRX. Pe3 ynbT3T COBnaJlaeT co CKanRp,"w-cnHHo pHhn-, HHCTallTOHOM. HaAA(!: lIl11~n.t 

B / 41 . YnYlImeHHbIH TeH 30 p 3 HeprHH-HMnYl1bC a npH '3 T OM o6p:1I11a eTcR B uyn b . :.=.lTD 

n03BonReT HHTepnpeTHpOBaTb HaA;o;eHHbJe peWeHHJI K3K BaKYYMHbl€ cpe.qHH€ K Ba I1TOSa tl 

HbIX noneA. CpaBRe HHe J<JIaCCHtleC KOrO ,.a;eACTBHR co cnY4aeM, Kor.o.a HNetoTCll TonbKO 

CJ<anJJpHbl€ pemeHHJJ, n OKa 3h1Bae T, QTO 3TH BaKyyMHble TpaeKTopHH MorYT OKa3aTbCR 

Oonee BallCHbI:M1{ npH KBaHTOB8HHH, TaJ< KaK liMe.toT H e Hbwee AelicTfB-Ie, 4eH CKan RpHoe 

pemeHHe ¢y6HH H, a nocneDHee RBnaeTcR H~HeH rpaHH~eH Bcex CKanRpHbIX pemeHHA. 

ABTOP 6JlarODapHT B.r.MaxaHbKOBa, B.H.~aHH5epra ~ H.B.MaxanAHaHH 3a 

nJIODOTBOpHble AH CKyCCHH H MHo rOt{HcneHlible 3aMet{aHHR. 
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