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.J.J:,7m q,eROMeHOJIOr.H'leCKOrO onacaaaa cnexcpocxorraa zerxax z ':'F.3:e.:ax 
RBBpROHHeB Haaounee wapORO HCll~~eTCR HepanRTHE~CTCRaR nOTe~~­

HaR MO.D;6JIl> C paCTYIllHM llClTeHIJ;RalIoM".l., 2/ . 
Pe~THBRcTcKH~KoBapHaHTHaH H KanH6~OBOqno-7.EBapHah~?~~ CX8MS 

BKJIIOlJeHR.fl 3TO:!i MO,lJ;eJIl! B KX.Il (KBaRToByxJ xp OM O,rr;HF.aMID::, ) ':~la =::8'::':0­
meHa B paooTax/3, 4/ . -

COrJIaCHO 3TOfi cxeae oooomeHHeM ypaBHeHRH k:pe,;:;ifrTe;a, ;:cs:ac.:.=x>­
mHM onHCHBaTl> peJI.flTRBHCTcKHe TIHOHH KaR rO~CTQYH03CRZ8 ~ac~ 3 
npOHSBOJIDHOll JIOpe~eBOH CHCTeMe Koop~HaT, ~:ffeTCR CHc~eMa YPa3Ee~ 

EeTe-COITITHTepa H illBHHI'epa-~aRCOHa ,lJ;JI.fl nOTSHUHaJIa, ~erCCn 3M8Cce 
C KBapKaMK, CBRSaHHOe COCTORHHe KOTOpHX OH odpa3ye~. 

H8ROOJIee llOJIHOe ormca~e 3T0~ CHCTeMH ypaBHeEnlY lI.:H :::;c:'CJi:erc>c.~ 

MeSOHa OWIO .D;aHO B pacorax 5-7/. O,lJ.HaRO ,5 3THX paocrax co Cj"":i;:;a,­

~TCR DesMaccoBue KBapKH. 
B HaCTOR1Ile~ paDoTe MH paccMaTpHBaeM yKaSaHHyD BUlle CHCT8Mj- JdaB­

HSHHll ,lJ;JI.fl MaCCRBHHX KBapKoB H TIpS~arieM ~eTO,lJ; es pemSillLq, C30:0r_~~ 

OT He,lJ;OCTaTKOB MeTo.n;a,HCTIOJIDsyeMoro B 6,7/. 
HeCKOJIDKO CJIOB oD HCCJIe~eMHx ypaBHeHK.flX II llCTIO.1bSYeMliX cCC2­

HaqeHRRX. B paDoTe H~aeTC.fl CJIe~KmaR CHCTeMa pe~HBHcTcRZ-:.c3ap~­
HHX~p8BHeHKn illBKHrepa-~allCOHa H EeTe-COJITIHTepa C pacTY4AM nc::e~a­
JIO';" , 4/ : 

L,jP,J= m~" +}I/! ':!IA-?J(-r_~ I i a;,: 
Ill} 11~1 

\ <;. 

Gi:(I<.+~J»)}Ak)Gi~(1<-1)))=jd1JX(k~-~)~'J~(f) ~J'fl) 
, ­

3.necl> 01':. yJ'% (Jr) - " d1
/, .Y ~ - (211)' 

~ (p) = ~-:.-/~-.
 
D LUI} ~ - ~{.)p..J
 

(11 - aarpasosuaa Macca wepMROHa (xsapxa ),
 
r,yJA - 4-HMIIyJIDC csasamroro COCTO.flHH.fl epepMHOH-ail':Z~DI.mc?
 

KOTOputt B CHCTeMe nOKOR qaCT~ paseH (M,O,O,O),
 
seq -.& • ...,...~'~-----"'..... 

~ 'Ip'V: ' 1-":" . 
;::-.:" ~ 
~ '; '. 
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j"(k}_ 110JlJiO~Clfl ctJyHKlUUi EeTe-COJIIWTepa, 2:f lU {P} - peneaae 
YjlI11HIOllll5! lilmmrepa-,UaHcOHa (MaCcoBHtl: onepaeop il!epMMoHa WIH aHTMil!epMMo­

lIU), it II 72. - <liaKTopH nepexona K C.IJ;.M., 7, ~ ?2, = f. 

Kal< owro nORa3aHO B paOoTax/4,3/, .n;IlI onacaaaa RBapROBHx CBfl­

saHHHX COCTORHHH lIS Knacca pacrymRx nOTeH~anoB,nO-B~OMy,Ha.u;O.u;aTb 

npe.u;no~TeHRe OC~TOPHOMy nOTe~a~ 

V(p)=(t lla)6p b(P) (3) 

(r.u;e !:it;:' Ct.,,/" ' (t v,}' "'" 300 M3B), KOTOpWl II Oy.u;8T 

paccMaTpHBaTbcfl B STOn paOOTe .n;IlI KoHKpeTHHX BH~c~eHH~. ITPM STOM 

McnO~SY8TCfl SHepreTKqeCKllfi MacmTao 

(1~ r~ (4) 

II c~e~e npencraaneuaa 't -MaTpIIIJ;: 

_(1 0) .=(0 0, ) ::-il :::(0 -1)'ta- 0 -1 ,t.: -if' , 0 ,;r.. DJ:~'O; 1 0 I 

C:t :: f (1.. !; - ~ ~) :: - c l"i! ~ t Jj (k#lJ, 
a TaRlite ooosHa~eHHfl '" 1/,. 9" 

.-i(:: Yo Yo - 1,. r. , r. -= !ifl :: If ( " :: I, 2, 3) . 

I. YpaBtielwe lilmrnrepa-JranCOHa
 

f'ueCMoTPIIIM ypamreaao lilBlIIlI r-epa-Ilaacoaa (I) ,lJ;JlR llpOIll:J)lO.I11,1l0I'()
 

1l0TOJlI..I,lm~a B (;IIICTOMO II 01 tOll ItJllIlllWlIllil. J'.n;o JJ = (11,0 .. i», (.J) III 

~:=. (0, f) .. JllHI)l(;TIIIIIIIM MIlC(:OIlJj~ OIlOlHl'l'oiJ Ji IIlI,/10 

L~ (f) = E<f' ,1/n '('(1) +IEI,lc(J}'{'(1J 9J {r.. c.) 
'I'ol')lll (l'YIII(l~I) 1'['1II1l11 IUI/1IJlW MOlKIlO :IIIIIIlCI\'I'1. lOll( 

1\ (..). ~c (7) z [ 1\.(f) 
I: If. Lt,},.d Yo t· £(1) . if ] r. 

( r.) 

A'. t() /\. (9)..= (0 [ ·~u 
1[<,1 •1 ?.. • F(1/ • ( I ' 

1')(41 IIl'onl(lllIIOlIlllHl lllllljltl'I'lll"l 1I111'0.I(OJlllIIU ':JIIl.ll,Y IIllllMA, . At 
1l01'"110M: 

A! (~) =£{1 ! [dil1 'fl~l- t (;C..o~ '1'(Ql] (" J~ 5(,)1\: Sc',» (7) 

c , 'f- 1L ,5(,) =exp(i r. ififl ] 2. 

- _,/\0 t
/\~'(,,=r:A± J 1\!=5 .>. 

/\" -I
I \! == "'i (1 r t,,) - npOeKIJ;HOHHHe oneparops .n;IlI noxosneroca xsapxa 

(B OOIlleM CJJY'Iae C m°7" 0 ). ITO.u;CT8HOBK8 (5)-(7) B (I) npHBo,IJ;1IT K 

CIICTeMe ypaBHeHlIH na rWH~ Wp} III E(p) : 

' "IJ ,jJ" V(..... ....) .EIf) jth 'f(p} =m f I (21r/,.., IP-11 jlnY'l9J, 
(8) 

{ [ff)C03lffP) =p + fJ(;~J Y(lF -,1)cOjlf{1)(~ 1.). 
B ~aCTHOCTII, .n;IlI OC~TopHoro nOTe~ana (3) ypaBHeHlIfl (8) (B MaCill ­

race (4» npRHJIlMaJDT BJIl)J; ,IJ;1IqxpepeHIJ;HanbHHX ypaBlleHldt: 

hn j"" 'f{f) ::: mil + f lJf jt'n vir), (8') 

£{P)CD1'f{f} = P + f 6,o[c01 'f(PJp,.f.-] 
YMHOlK8fl ypaBH8HHfl (8') HB cos If(p} R si» Iffp), CKJIB.lumllR: R DU­

'IIfTM IIX, rroJIY'IHM CIllCTeMY YPODlIOIlHA 

E(f} =.m-Jil1'ffP) +l'coJ!frPJ-f('f{p)l- pco/'f(P), (~) 

(pA'f')'::: J./1/tlV'fpJ-J./m"co-1Ylf) - 1/~.,1'f(pJ, 

'J;Il;'l'llIll1 1I111.1( Iw'ropol1 OIM PIj('.(;MOTPOIl II pn(\o'I·{/!J/ )I)IJI On:lMIICCIHIOI'O lWUtr­

JIll ( m·~· 0 ) .. 

.r. yU/llJIlUIl.l1U liUTU-<,(UJll1.l1Tguu 

H3JlllIl!M cXOMj' ~)OlU6J1l11Ji YP"BIIOIII'l11 bOTO--{; OJIJ I11'1' 1I1Jl\ (~) JVUI 111'01'1:1­


BOJIhllOl'1l 1'1ll:1'YU\OI'1l IlUTnllltMlIJlU V (I~ - fl). l'IICI:MOTpKM LlfllllOllllO
 

1.1 CIIICTOMIl 1I11IIIUI. ,1;, (M, D, 0,0) :- :!]'() Y1'1IJiIlOIl 1110 NTH 1I0JllIOIloII ()IYIlIO>­

1(111111 
( 10)'V..I ("') ..0____Jbo. ! ( 11.. , I<..•)
 

l Jr '
 

IIpOllp/lllllll)'/'CJI 11 YI,IIIIIIOIU111 (:Il.IIIIIl'I'npl/"/ 

~ :1 



0 
'ftk) i\lkJII 'I1rJl\(I<). /GKJfi 'ftr));r:ix)_ (II) 

M-(E,+[)+d M'-(EI+Ez ) -t'E 
3.L\CCb (12)1 r: ¥J:= J(~:JJ yrr; -~I) 'ftf). 
Y,n;OOHO pourn:Th ypasnenae (II), pa30HBB.fI ero aa CHCT8M;{ ypaBH8HH.iL .Ljm 

aroro K BOJIHOBOH 1lJyHKl\IDl (IO) npIDileJillM npou:e.IlYPY "pa3,n;8BaHIDr" 

l!/{rJ 'e. ~(,) Y1;J4 fr) , (I3) 

r,n;8 oneparops s.. (,IJ;JI.II KBapKoB n := f,2. ) onps,n;SJISHH B (7). 
"Pa3,n;eTM" illYHKIJ:RH y.;() IT03BOMeT npocro BUJleJIHT:b q,H3~8CKR8 CT8n8HH 

CBOOO,IJ;H no COOTHOW8HH1) D ( ) 

/\: y-'()= vii: , 1\ ±-:; r (f .! Yo , (14) 

KOTOp08 BHT8KaST;3 (II) C YlJ:8TOM J\r+A.=- f . /1.+/\_,=,/\.1\ .. =0, 
/\t A1 = I . Pa30HBM q1j'Hl,u:rm »" na CJIara8MH8 'Y":= II" "11.t 

H HCITOJIb3yR (7). (13) H (14) H3 (II), no~ CHCT8MY ypaBHOIIH« na y.{: 

5fM.-(E, •E,)) -r,iKI~ +r;,j [~i~) 5.111[it/I -riflj ~ (I) S.i~)]1\: (I ) • 

,l(aJIhHottmss paCm8nJISHH8 3THX yPaBH8HM CBR.3aHQ C pa3JIOlKOHHOM \// 
nl' TJ

~8P83 r -MaTpH~ aa q,yHKl\IDl "(I<) H Ivlk): 

. "(.. "'J (IG)Yj(k)=!\! tst"'~;Vt , .. 
KOTOp08 O,n;H03Hj~HO onp8,n;8M8T~H COOTH~W8ml:8M (I4),lJ,JIi1 A.t H 'f 
IIpe.nCTaBHM SM S.. (,IJ;M ~aCTKIJ: n = 1.,2 ) D coo'rBOTCTBHI1 C ('1) 
B BH.L\e 

$('KJS(1):;Q.(I<,~)+~;(I<,'1)O\+ e~(/(,?)(ir~rD~» I 0'/) 

J')(O 

a. (k,qI cr. (1<1 C.(f) t ;;.; i ~. (k) 1.(q) , 
( lUi 

Il~ (1\1) . i'J.(~)(.(kl - I~' .1 .. (k)(.tyJ. 

e~ (k.1 ) .r;J" ~ 7. 1. (k) L. ('1 ) (/I t. J, ~ ,) ," J' f. J. 

c. (k j, ((11 1/;,(11' ,t., Ifk (I( J1.. (~ )
1 i If'. . I{'

J " • 

CKJIa,lJ;HBaR: H BH'lHTM ypaBH8HID[ (15). IIOCJIS BJillllICJISHIDi CJI8,n;a a -MaTPKn 

HM88M CHCT8M;{ ypaBH8;mit aa q,yHKl\IDl

LO= o +[-}L - L ., (I9)f l l } r 

A I 1 A1°· A lot
 
IV,l l} == IVr +- [-Jl'l
 

B CJI8~SM BH,IJ;S: 

MLUI, ~ (E, +EJ L/
uJ 

- f [(a,Qa+ e;'e~ +[-J .B;' ~ .. ) L,Ull ' (20) 

j ,A f '" (21)
MtXll) :: (E, + fa) 1'/,1:' - I (0.,0., -e~ ~\ tL-] g,'~'jMil: + 

+[, {';jf.. .. ; l r i pt;.i f)f!)J'}" A/']
i t: {e,Q,+(!,tla)+e,e,+e,e,-b, a-6a l>, /V,w . 

CHCTSMa ypaBHsHBA ~ CKaJIflpHHX (20) H B8KTOpHHX (21) ~~a y,n;oOHa 

,IJ;JIJ'I BH~CJI8HRH CITSKTpa CBR3aHHHX COCTOR:HHA H HX CBoAcTB (B CHCTSMS 

nOKOR: ~acTH~) C npOH3BOJIhHHM ITOTSHIJ:HanOM.
 

KOHKpSTHO paCCMOTpHM CBH3aHH08 COCTORHBO KBapKOHRH B nOJI8
 

Oc~opHoro ITOTSKUHana (3). B 3TOM c~a8 HM88T M8CTO paB8HcTBO
 

, (til (N1 ('i) 1,/) -,' -,' · ~'j(;NJ}I (a,aJ Lj=6" LJ+(l1,a,+l1"al ) L/=t1 (L/ -[ 'f',/ Y{ +)1::, LI'K 

1 (22).... (el pl)(rlJ' ~ 2(le'J( ~~: II(Ii)' = 1- /.11 ( ;t/ ) 
f. L ~ ,,'L>?,.J(L k • , • L / ' 

i(ft}fttJ2(::-'}/1f)(LN)·Uff,'·;' MJ,rJ(;J.
 
"" (. f

t 
') .r J. (& ... )II 1'\j "I iI ef e1 eJ.ef N .. /<1 1f1. •• - k,k. IV , 

,. I t I( ;" . "'" A"""""" ....... , .... , •
 
A ( ) •I (K, ( I t, ( ) /II ~ iii j, '. Cf C, ( &:.: k, /(,,) t 1<, k.. v: If. W, 
i« ie; j) ./,'

I (ilCt. e: Of - e, a.. IV z: 0 
,,.
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IIOACTBHOBKa (22) B(20), (2I) upaaonar R CJIe,IJyDlUlM YJl811HeHWIM A1IJl nap­

RO:Emll: 

ML~ =[-ll~ + ( E, ... E.J +f ;p:& + f. jin~( f- )]L, 

ML =[~£::. ... (E +E)+ !.. r..' •~ 1i.n~( ~)] L 
, ~ , l ~ + /<' Z. ~ , 

M/(:[(-~. +(E. +E
l 

'" ('i,~- fJ ... ~ (1; +1:)JM~) 

-, -') "1./') .. t 
t (11l1~11.(1,1.-C,C.)+'e~ (1c!V, I( , 

MN/=I(-l1.+(E
j 
+E.) ... (If"~'f.:J' + /(~ (jf" ... j.'J]~t+ 

4 ~, -, '" ~I "I 
+( K1 j.1.(1d. d~ft.) - If, If..} (K/~) I< 

(23) 

~ 

YJ... =- v: ! f,. 

(24) 

'1 

.1tJIH de3MaCCOBUX KDUpltOB ( I'Ylof: mo. = 0) ypasneaaa (:GO). (:G3) 
npHlrnM8IJT BH,Il 

l ,P Et; '- j if!; '!tr -f) L, 
.\I COBIUl.,ll,allT C ypuDHellHJiMll. l1JDHHl'Opu-,lluAcOHU (8) , (ll'), rno L,~ji.. re.«-. 
ECJIR CYD\OCTBYIIT lIeTpll.BHllJIUillO pemoHHfl OJ(HO'lHCTH'lHOl'O ypllBlleHHJl (8), 

T. e. npOHCXO,!UIT cnonrauaoe B031lHKHOBeHHe Maccu KBllpKa, TO II CIIOKTpe 

JUlYX'I8CTlflJHOrO ypaaueaas OOJl38TeJIbHO rrpl'lcyTcTDyOT l'OJI,l(CTOyIlOB<:KHtl 

003011 C HYJIOBOtl Maccoi!. TaID'IM oopaaou, paCCM8TpHBaOMIlH C~H:TOMII ypllJ+­
HOIIHI! aBTOMIlTH'IeCKH y~OBJIeTBOpJleT TOOpOMO fO.n,ncToyHa. 

3. lb1CJlO~~ CXOMs HCCJJ,O.llOllaHWl YDasHOHM 1!Jl!1 lWUlllioll Hill!.",,1 0 t {> 

U pnocro ) mmOJlH81l 'IHCJlOHHUll aH8Jll'I3 CIl8KTpfl POlllOIH'Ilt n'lC'I'IlMll 

(~) ,!I"JlII 003MIlC<:Olloro nnapxa ( n1°=, 0 ) C OCIUIJIJIHTOPIIUM 1l0'l'1l1l1U1IUIOM. 

JLJIJI oror-o <:JlY'j/uI 1l0JIY'to1lO YPIlBHOIUlO 

I ')' ./ ( ;~ ~) )irr .); 1int(>- 1i'1) If ('" /',. (,,"') ~ 
I: 1\l:~MII'I'O'I'~'lIl1:IU'lM 111l11t1.J\llll~IlM ~CI{IlMUX i'llllllllmt1: 

If{p) .:-~;1 -rr 
r' "0 

~ (II UIOJ(lIJ11lJ1 ~ II 1I111(/\ :111.111 , , '1'1'11 

111.11 [l/IIUllll~1I 'f . If.. (/') • 
Y:IJllIli 1111 II\)JI'y''''~ l t .. /' t 1....It 

( :.!!; )V'(pJ '~ f'); r{ .J./i •I' "'/ 
jI -~ .,.. 

l'IJI"I\~'1I111H :111,1(11'111 (:.!!,),(;:C,) ~Mnll'I' l'1I;IJI~'1 

n lJ, I ,.:, ... , lI·I'.II"'IIIUII~11I111 'I~C.llIlM 11 

• 1;1I.1I11 yn'I'/IIIOII.lIOIIO, '1'1'0 1I11.1I~'I~1I11 ,t:/ 

(C.(0 B COOTHomeHIDlX (26» C pOCTOM n YlleJm'IHBaeTCfl sxcno­
HeHll;liaJIbHO. a y3JThl pemeHIDt CI'Yl!I8IlTC.R: B oKpeCTHOCTl'I p =0 • 

8Tl'I peSYJIbTBTH nanyqeHH B pacloTe!6/ C nOMo~m ~OBOJIbHO rpOM03~­
KO~ BH'll'ICJmTeJIbHoft npo~e~pH. l'IcnoJIL~eft Cne~aJIbHOe p8aclHeHH8 

ocl~acTH l'I3MeHeH1'I.R: p Ha nOAocl~aCTl'I 1'1 3aMeHY II HHX ypaBHeHH.R: (25) Ha 

rrpHcl~eHHHe. ~c~eHHoe HHTerpHpoBBHH8 npl'Icl~HHHX YPBBHeHBI Buno~ 

HeHO C YlIeTOM AOnO~TeJIbHHX YC~oBHtt cmanaH1'I.R: pemeHKa Ha rp~ax 

no~ocl~acTe~. 

B OTJ1H'llle OT pacloT,/6/, MH paCCMOTplllM 3~eCD cJJY1Iall M8CCHllHHX 

KllapKoB. 

B cJ!Y"Iae tn";' 0 HOoclxo,IJ;1'IMo HafiTH pemeaaa ypBBHeHH.R: 

(f~'fJ= 2/jin tf- ~in2.'f- 2m·r'coj 11', (27) 

o<'P < 00 

KOTopue y~OBnOTBOPBDT aCHMIITOTH'leCKHM YC~OIlH.R:M 

'P(p)%:+Cp (:Ga) 
p~o 

If (p) ~ 1!} 
o 

(H- P 
Ilpz <JTOM pemomw: 3aBHCflT 1'1 OT napaaerpa rn" 
~ npOllO~OH1'I.R: 'lBC~eHHOro l'ICC~e~OBBHH.R: pemeHHl 3~a~ (27)-(:G8) 

D illHpOKOM HHTopBano H3MeHeHH.R: napaM8Tpa fT1. ~8~8coodpa3Ho nocT~S'TL 
BU'lHCJIHTOJILHyJl cxeMY aa OCHOBe MeTO~B npo~oMeHIDI no napaM8Tpy • 

~1rOT M8TO~ Il03BOJIJlOT ~eKTHBHo HCnOJIb30B8Th y1l8 BIf<lHC~aliHUe pemeHIDI 

3/I,ltU'nr npa OlllJO~OJlOHIIOM SHfl'lOHHH napaaorpa ,!I"JlII IlOJ!Y'leUltR: pemeHHA npH 

1I01l0M 31111'IOIIHH. JLJUI :)'1'01'0 BUIlOJIHm.f Pl130KOllKO "l:l:Jle,lU'eMOl'O Il.HTOPllBJIIl 

o~ m' ~ M y:JJlOlIIlMl1 TO'I KIWH (m:; I< ~ f.2, .... }{ ; m;. o, 171: '" MJ. 
Ilp~ IIIl1KOHIHllIIlIlIlOM :lJllI'HlII~~ IlnpflMOTpfl rn·. m: J\.IlJf. 'UlOJl611110rO pewelllUI 

l'pUlIK'lIlOtl :IIUVI'IH (;~'I)-VU) Oy.n.OM K(:UOJlL:IOUiTh ll'I'Oprul)tDHHYJl axeMY' HIl 

00110110 IIHnpn\lllfllHH'O HII11.1101 'II MO'I'O)l,U 11[,111'01111 rO/. ~:lllOOTIld'~/, 'ITO 

Y:1JO. tn: MOJItIIO llucl!JUTb 'l'llKKM O(\pU:JOM, 'ITO ,IVUl ll/lJlnllllOl'O m-. m: 
If'rn!,/II(~~ (\YJJ,y'1' I:XOJ(lf'rIoOH 0'1' Ilfl'IIUll.IIOl'O lIP"(\JII'I.J[OIlHJl, H1lJ1H1l1l\erOGJI po.... 

1II01l1l.0M :1/l)\II'IK (~:'l)-(~:U) IIllK ,,,',, tTl: .. O(1JlllOTb OXO,ll,HMOC'1'1l. 

1I1.IlTOIIOIICIWI! If'I'OpllJU1011l10tl laOMJ/ \01 :llIlI'IK'l'flJlhlHl 1111'1 po , '10M II KJlIlCCIl.­

'I\1CIWM MOT0.,\0 . /Io;rroM)' Y:IJlllllllO Tll'IK~ [n< J MOJUIO lin npnK"'~KO :lI\.IU~­

1111'1'1. .I(OC'!'/I'!'O'IIiO 1I1'()~:III()JI"IIll. Ihl'IIlIIJ10IIKJI III1'UlIlllll'I'CJI 0'1' ":l1lIlC'I'IlUX pOllln­

1111t1, 1I/1'1.1lllllllllX II[I~ I'n - ~ rn; ~ (J/G/. • 
IlpVl I\Olllqlll'I'liotl Pll/lJIVI:"lI(~~ <:XOMI/l(J1 ~<:II1lJIIo:IYO'I'Oll P/I;lIIOOTIIIUI 

f, 7 



----

annpOKCHMauIDI ypaBHeHIDl (27) TOtIHOCTlI 0 tn . r,n;e It - mar pas­

HOMepHo~ paaaocraoa ceTKlI aa KOHetIHOM lIHTepBaJIe 0 C:f' < f," , 
I'm» [ ; IIpJ.! BH'lRCJIOIfllll: TaKHM MOTO,n;OM pomeHHii C ySJIaMll CJIO,n;yOT 

yqOCT1>, 'iTO f =0 - TO'iKa CJ'Y1IlOHHR ySJIOB pomoHHii. II03TOMY CJIO,n;yOT 

npoOOpaSOBaTl> ypaBHOHHO (27) nyToM nepoxo,n;a It HOBOH nepOMOHHOH 

(f.: en!' ' B posyJI1>TaTO xor oporo MOlKHO npHM8HHTh paSHOCTHYJll annpox­
c~ C paBHOMOpHHM 1I OTHOClITOJIhllO 60JIhlllJlfM IIlarOM h . llpaoopaaosaa­
HOO TaKHM oopasoM ypaBHoHHo 

" I\f +f=l eXf(3 't. )j~h 'f - jL'n 2 'f - 2. mOexf (2 df) CoJ If (29) 

paccaarpaaaercs aa KOH8tIHOM HHTOpBaJIP. - ~< *< de", (~" ()(,~ '>"71 ) 
COBMOCTHO C npHOJIIDKeHHHMH rpaHHtIHHMH yCJIOBKilMl'I B TOtIKaX (Ie.::;;e-j , 

~ =t)l ,ROTOpHO JIBJI.fIJOTCJI CJIO,n:CTBHOM aCRMIITOTmeCR:HX yCJIOBIDt (28)..... 
TaKHM oopasoM, tIlICJIOHHOe pemeHHo sa,n:a'lR (47)-(28) saBHCHT OT 

CJIO,n:yIllll\HX napaaerpoa BHtIHCJIHTOJI1>HO~ CXOMH: 9 - napaaerp PO~H 

CHHryJ1llpHOH rpaHK'llioll sa,n:a'lR sa ROHe'qRHit HHTSpBaJI (9:: Pm ,IJ;JlfI ypas­
HOHIDi (27) H 9:: (de., e>eJ,IJ;JlfI ypaBHoIDUI (29)), ~ - mar paaaocraoa 
cxeMH, i. - -qnCJIO Hl>JJTOHOBCKHX HTopaUH~. ,!LJI.fI OI~OllltH TOtIHOCTH JDlCJIOH­

aoro pemeaaa BBe,n:eM CJIO,n;yIlXJUiO OOOSHatIOHH.fl: If'. - TOl{JIOO POtl101IHO 

paccMaTpHBaeMo~ CHHryJLHIHIOll rpaHH'lHot!. aana-ra, \f(e) - TOtIHOO penieaaa 

COOTBOTCTDY1IlIIoit npHomutoHHolt rpaHR'iHoft sa.na-qn Ha KOHOtIJlOM HHTOpBBJIO, 

1.f(~,l,J - TOWOO POtllOIIHO paanocrnoa 3MfltIH H '({"h,i) - npHOJIHJltOH­
HOO pomeHHo. nOJIyqaOMOO C noaoua,n Hl>IlTOIIOBCKOt!. HTep8l\HOHHOn CXOMI/IO~ 

I'orna CupaBO,l{.JUl:BS OUOHKS B COTOtIlwft HOpMO 

II {- 'fl,,~.iJll « //1.(- 'f(,JlI + II 'f(,) -'f(1,4)IHlfl',~)-'f~,4.i)II.(30) 
"3 POSYJIhTBTon/10/ Honocpo,n:cTBOHHO CJIO,n;yOT, tITO 

lll.f(~)- 'f(~,~JII ~ C,LI , Ci>O, 
(31) 

, (3~)

II \f(3,lJ -Iff, Ih ,i)/I ~ 4~. .e.>0 .•~n; b; =0, 
I'JlO S.. ~ HOM3Ka, llo.nytIOHHM B pe3YJIh'raTO no,n;CTaIIOBIGI 1l1H'IOJII'IJlOIIIIO]'O 

\lllllIOHHR 'f (3. ~,i) B paSHOCTHYIl rpaID'NHYIl aanaxy. O'1'1l0CI'I'I'OJlhHO IIlIp­

1101'0 OJlIII'/lONOI'O II Il(JllBotl 'lIICTI'I ouonna (30) OCTflC1'BOIlIIO Il(lO)lll oJIOJlwrI" 

'ITO 1/ If·· If(')/1. 0 11(11'1 ~ -t OQ • Onnaxo TlOJ!y'H'I1'h Ito.n~"1Il01'1I111lIlWn 
OlllllllU'l 0.110&110, 1'1 0 1l01l1l,llOIlHH aTOll. BOJl!<l'll'IlIhI arolllJlO CY)lWI'I, 110 POBYJIVru·· 

TI\M p"O'IO'1'OIl, UUIIOJlIIUIlIILlX )I,JlII 1I00ltoJlhKl'l.l YlJlIJII'I'HIll/lllllHX(~1I :lII/l llOlllt!\ 9 . 
"ll IIl1J10.lWIlIlOl'1I UJ1II)lYOT. 'ITII 1l1l1"wnTpl. g . i 1I11'IH':JII'I'I'OJII.1I0!\ OXOMU 

IlOJIOOOOOpllllllO 1I1.0pfl'r1, TUltIlMM. 'ITOOY 

(:J:l)/I If" \(1 (, ' ~ ,I ) /I :~l CJ. I ­

" 

3To ,n:aOT B03MomHOCTl> ~OnOJIHHTOJI1>HO ITO'iHKTl> tIHCJIOHHOO pomOHlIO Ha noc­

JIo,n:OBaTOJI1>HOCTH crymaIDlllRXC.fI COTo~1 /. IIpH sa,n:aHHOH TOtIHOCTH paCtIOTOB 

napaMeTpH BHtIHCJIHTeJI1>HOH CXOMH onpe,n:OJI.fIJIHCl> MOTO,n:OM npoo H SRCTpano­

~ no rrapaMOTpy M'· . B TaOJIHUaX 1-3 npo,n:cTaBJIOHH pOSYJI1>TaTH pac­

tIOTOB Ha TpOX crymamm3XCJI ceTRax, ,n:OMOHCTpHpyromao ,IJ;JlfI pa3JIH'qHHX SHS­

tIoHIDt rn"	 CXO,I{HMOCTl> paSHOCTHHX pomoHHit. ITapaMOTpH BWlliCJIl!lTOJI1>Holl 

CXOMH BHOpaHH TaKKM oopaSOM, tITO CXO,i{HMOCTl> COOTBeTcTBy,OT oueHKe(33). 

B cJ!Y'iae /".=. 0 HaMR BOCIIpOHSBO,n:OHH posyJI1>TaTH paOOTHi'6/. 

TaoJIHua 1.	 CXO,IJ;lIMOCTl> paanocraoro pemeaaa ,IJ;JlfI ypaaaeaaa (25)( h == 0,1, 

Pm... == 25. n = 0 ,r,n:o 11. - -qnCJIO HYJIef!: B pomE1JmR) 

V)	 \0 if,. -lfh
h If.. n: fly Y'ir n '1 .~ _ y~ 

0,1 1.36869363 1,36842472 1,3683727' 5.1~ 

0,5 0,684505886 0.686250627 0.686683218 4.03 

1,0 0.241059 0.242268 0,242569 4,02 

1,5 0,770198,1011 0,774681'10-1 0,775800.1011 4,00 

2,0 0,2277095,10-1 0.229015'10-1 0,229340'10-1 4,00 

4,0 0,816434,1014 0,815649.10-4 0,8154407,1014 3.78 

G,O 0,937920.101'7 0,920767'101'7 0,916485'101'7 4,OI 

10	 10 5e"0 0 390587'10- 0 ,372043'10 10 0 ,368567'101 ,99 

'l'UOJl!11!11 ;~. CXO,1lHMOC,.Io (l/l:1II00'1'I!OI'O YllflllllllllHJI <;:'7) (h 0.1, 
n ,2b. h"- () , m' C" 1)0)I ",•• 

~ - f",r ',q 'f\	 'f~~ ,- ill,. 
0,1 1,!ii/lllO 1,[lli/lBO I 11)(;/100 4,~~5 

0, ~) J ~ ~"iO{]O 1 ,[)COlla 1,1)(;000 4,00 

1,0 I ,! 1~>fJlI() 1,l>blllO 1.!)!imO 4,00 

I , ~) 1 ~ ~)4()1I1 1.l>40lH 1,!l4081 4,00 

.: ,0 I, ~)301."~ 1.1,3lltQ I,S3082 4,00 
___.0 

4,0 1,1\9(1.n 1,4909'1 I,4~)097 4,00--_ .. ---.'----,--- ­
(, ,0 1 ..4~) r:i(',11 [ ,4b1:~(\1l l,4!>13(i/l :1,99 

II, () I ,4 L: 14,;: 1.41;:14,:.: J.41;~14,:.: 3.!)'/ 

I	 c~ 



I 
Ta6.ID!!1a 3. CXO,ILRMOCTb paaaocraoa cxeMhl PSillOHHR ypaBHeHHR (29) 

( h = 0,1 , de..,;" '" -15, de",~~ '" 10, n = 2, m~= O,O{ 

If" - 'f1Jc.()e ~~ 7L ~ f If, -I(~ 
-9,0 1,5671614 I , tl67I 59~3 1,56?I587 4,0 

-8.0 1,56092389 1,5609II85 1,56090885 4,0 

-7,0 1,54398478 1,54393535 1,54392300 4,0 

-6,0 1,4980I96~ 1,49784053 1,49779572 3,99 

-5,0 1,37400861 1,37341306 1,37326395 3,99 

-4,0 1,05288316 1,05121485 1,05079740 3,99 

--3,0 O,40015G275 0,397837405 0,397260332 4,01 

-2,0 -0, 183~60992 -0,183698758 -0,183807519 4,02 

-1,0 -O,2096699tl5 -0 ,~09335786 -0,G0925251~ 4,01 

0,0 -0,024884821 -0, ru4876592 -O,m48745262 3,98 

1,0 0,01430120 0,014729845 0,0147297648 3,50 

MOlIUfO nOKl138Tb, 'ITO f'!lllIlH'Il/Ufl 3[U(aQa (2'7)-( 28) liS lfMOOT pewsHH~ 

'f.. (p) C HSqOTHIm 'UWJIOM Y 3J10B ,!VUI In") 0 • flpO,IUlOJID.mB 06paTHoo 

H BHlIOJUlHD HHTOl'!Jl'IPODHHIIO ypallllolool (27.) c "f-='f"(pJ u UpO,nOJUlX 

OT .ao 00 , I'Jlfl '-1'. (p) <:: 0 • 11 WIY'UiMf'.... ~. 

-r: 'f.'(f~ ) -=-1~"J1;l'Ilf.. (r) -1 j h 2 'f" (p) - 2 rn' , / Co ) 'f..(pJJcI".
Itl __ ... .. In.. f:. (34) 

"'.. 
l1uTOrpaJI B npasoti 'lQCTII paCXO,nHTCfl, 'ITO rrpHBO,nHT K npOTIIBOpO'lIIkJ, 

xoropos .QOKH31lDllOT BUCKa3HIIIIOe yTBOPJll,ll.OIU'IO. AHaJIOl'H'!HO lIpH Ino< () 

~1!1,I\Il'la (2'1)-(28) 118 HM88T pCllleHHil C 'lOTHllM 'IHCJlOM Y3.n01J. 

OTMSTKM, 'ITO C rrOMOlI\h1O paCCMOTpOHHO'l Bll'!HCJIHTOJlhHOI1 (:XlIMiI YAU­

.nOel, 061111/lYUT1. JUIil PH~lJlII'{I{llX peUJflllHH C JUlYMH Y3J/l1M1l Jllill In" U.D4. 
~iJ'() OBII.QO'I'OJlhl:'I'UYOT 0 1l03MOJIUIOll Tp'IIWl!lOpMllI\1l1l (:IWlt'I'p" PlllIIOlllIR ;J1I,Il,ll'll1 

(:.::'l)-(:.!H), lWI'JIII IlMlH:'1'Il (>OIllOIlHI1 l: 1l0'1ll'rllllM 'IIICJIOM .vaJI\l1I 1I0HllJUllJ'!'l1lt 

JlHYXIt!llI'I'11I11I jllllUOJlIIJl 11 'lll'I'IIIIM '/llcJIOM .v:lJlOlI. O,lllllllW 1l0)lPOOIlIIA IIJ1/\JIM:' 

III1JIJIIITOI1 1I1ll))1.MII'!'OM o'I',Il,IIJII,1I0~ (>1160'1'11. 

U ,IluII/IOA VI/OOT" OllllolllWll I1JUUlfUUUJ Y,IlOJl11l1O 'IHOJlOltIlOM;y lI!1XOIUlOIIHI> 

dOllyn,B.OlUiX pomu/lIIA l'jlllmt'moH aIVIU'IM (:l'n-VB) JVlII lUlIlllllWl'O AlIll/Ill:JOlII1 

It:!Mil11 01nUl In' . I'II:lYJlh'I'II'I'1I pll(\'Ill'I'OU Illl0JIU'I'/u1JI111111 lin lJ~w. I. ,1l,J1J1 ll11n­

J\OIllUIX llulllulIlIA 11I1'IIl(lJlllIlll t1I1I1I1I1I1M'"1'I'1I FI/') . 1(I)'I'Opll" It:WOPllllllllIll 

1111 pllll.~:. 
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3a.KJW<IeHHe 

B HacT~e~ pa6oTe 6una paccMoTpeHa cRcTeMa ypasHeHKtt illBKHrepa­
~aicoHa R EeTe-Co~Tepa ~ MaccHBHHX KBapKOB c ~Rc~eHHHMR pemeHHR­
MH ypaBHeHHR illBRHrepa-~a~COHa. 

0CHOBHHMR pesy~TaTaMR pa60TH RBnff9TCH HOB~ M9TO~ pemeJ:IHH 3TO~ 
CHCT9Ml:l ypaBHe~ (MeTO~ "pa3~9BaHHR") H RCC~9~0B8HH9 nepeXO~a OT 
6e3M8CCOBHX KB8pKOB. K T~e~ (CM. pRC.2). MH B~, ~TO llpH TOKOBO~ 
Macce KBapKa, cpaBHRMO~ c KOHCT&HTO~ oc~opHoro noTe~~a 

h1 ) (t V..}j (MH m > 1 ) , ~9KT CllOHTaHHOrO H8pyiD9HHR CRMM9T-

pHH npon~aeT ( TOKOBM Mace a KBapRa npaRT~9CRH COBIT~aeT CO CT,PYK-
TYPHO~). , 

.KpoMe Toro, Ml:l o6Hapy~. ~To B pa6oTaxf6 ,?/ ~aHo HenpaB~Hoe 
onHcaHHe Mmeyi!lHXCH MeSO HOB, nepenyTaHH CT.PYRTYPH L, ( 1'1,) R /,,J ~) 
R llOT9PfiHa ~aCTb ~eHOB B ypaBH9HHH ~ B9RTOpHHX H CRanHpHHX B036yx­
~e~ (I). llOSTOMY He06XO~O YTO~HHTb H~eHHaa B 3TO~ pa6oTe Cll9RTp 
M930HOB. 

B~c~eHKD Cll9RTpa M930HOB H3 MaCCHBHHX KBapROB 6y~eT noc~eHa 
C~e~M pa6oTa aBTOpOB . 
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AMHpxaHoB H.B. H AP · PIJ-88-506 
KsapKOHHH B KXA c pacT~ noTeH~anoM 

PaccMoTpeHa cHcTeMa penRTHBHCTCKH-KoBapHaHT~ ypasHe­
HHA lliBHHrepa - ~aAcoHa H ConnHTepa c pacT~ noTeH~anoM~ 
flpeAnO~eH MeTOA pemeHHH 9TOA CHCTe~, H nonyqe~ qHcneH~ 
pemeHHH ypaBHeHHH lliBHHrepa - ~aACOHa AnH OC~HTOpHoro 
noTeH~ana c yqeToM saTpasoqHoA Mace~ KBapKa. 

Pa6oTa BhlDOnHeHa B na6opaTOpHH B~HcnHTenbHOA TeXHHKH 
H aBTOMaTH9~H OHHH. 
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Amirkhanov I.V . et al. 
Quarkonium in QCD with an Increasing 
Potential 

Pll-88-506 

The system of relativistic - covariant Schwinger - Dy­
son and Salpeter equations with an increasing potential 
is considered. The method for solving this system is pro­
posed, and the numerical solutions for Schwinger - Dyson 
equations with oscillator potential by taking into account 
bare quark masses are obtained. 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. · 
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