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I. Booxeuuo
e — st

KBUBKITOTGULMBJIBILA 1IOMXO0) D KBAUTOBOR TeOpUM 1OIT /I—S/ Hawda
WMPOKOS NpUMEHOHMe WA OlMcaius OBOROTR aTOMOB, 8UPOHOB ¥ fAmep KaK
OBABAHHLX OCOOTOAHMI, BHAHME peJATUBMCTOKMX BOJHOBUX (PylUKIME ORABAHHO-
TO COOTOAHMA NO3BOJNAGT DPACCUATMDATE OIBKTPU MACC 4TOMOB M DOOTEBIIHX
ouoTeM THIIR LIOBUTPOHUA M KBAPKOHMT 4,5 , QopmpaKTOpPH ylPYIOTO pacces-
HUA ¥ pAcnajoB ME30HOB, OTPYKTYpPHHME (QYHKUMM 8LUPOHOB ¥ T.X.

B MMIIy/IbOHOM NpENCTABNGHUM MHTOIPENBIHE yPaBHOHUA KBABMUOTENIM-
aJIBHOT0 MozXxoxna nnnan06_§¥3xmapuumn, Y70 IO3BOJLIBT PA3BUTE a(foKTHB-
lli@ MOTOMH MX PpOUSHUS . lipyroit npusjiexaTenrHoOl uYepToit ltomxoua
JIBNAOTOA BO3MOKIOQTH (OPMYJNUPOLKY ypaBuoluit B PoJUSIEUBKOT CKOL xon?ury—
pauyoltiom npemoraniexuu (PKII), Ilie OHKM MMEWT BMI Da3HOOTHLX 6,1/,
OTMeTHMM, YTO I8 PBOHAYAJEHO TOYUHHE pellelUA KBABUIOTOHIMANIREHX ypaBHeliuit
OWiy HalmeHU MMEHHO B POJNATUDUOTOKOM KOHQUTYpaLMOHHOM  IPBJOTARI6-
Hu! °7

B paOOTe/II/ OHWJI IIPeIYIONKeIl MOTOL  DOHIOHMA paslocTHUX ypap-
HeHuit oduero Buma B Cly4yae KBA3UUOTOHLMANE, OCJIANAKUWEIO B MMIYJIHhOHOM
NpoOTpaHOTBe "aoUMITOTUYEO0KM 0BOCOUHMM" IOBENGHMEM IpM COJBLMX TIepe-
JeHHHX MMIIYNIB08X, & B DENIATMBMCTOKOM KOH(QMUIYpPALMOHHOM IIpelLCTABISHUN
wMeKuweTo BUN « 2%, MeTon ocHOBAH HA CBENEHMM C TOMOWEBK Ipeodpa-
3oBaHuA Jlawiaca pasHOCTHHX ypeBHeHM# k nuddpe peHIMeBHEM ¥ HA MHOCe-
AynileM UX pelleHuy B Kiacce oOooyeuuux fyHKIME Me)eHHOrO pooTa, B
Haorosme# padoTe aHasor' MeTOLA II/paannT IIA caydad cyiteprosuimit
KBA3UIIOTEHIMANIOB ONHOGO30HHOTO oCMeHa ( B TOM uMcse C HeHyJeBoit
Maoccolt dosoHa),

[lnen Hauwe#t padoTH TaKoB. Bo BTOpoM pasmese MH (POPMYIMPYEM KBA3U-
NMOTEHUMENBHHE YPABHOHUA ¥ MPUBOIUM SABHHU BUL KBaBUIOTEHLMEJOB OJ-
HOG030HHOTO OOMeH& M UX Oyneprnosuivit. B TpeTheM pasiene KIacc pas-
HOCTHHX KBBSUIOTOHIMANBHHX YDPABHGHUI cBemeH Kk Av(xpepeHIMANBHEM Y paB-
HOHUAM O OTIMOHAIUMMOA apI'yMelTOM W M3JIOXGH MOTON MX pSUSHUA. B YeT-
BYPTOM pasnesie I0JNYYeHH BOJIHOBHE QYHKIMKM B MMITYJIBCHOM ¥ DPOJATHBUCT-
OKOM KOHQUIYPAIMOHHOM MpeNOTaB6GHNAX, B sawioYeHun yKasaHH IpyTHe
KBaSUIIOTEHIWMANH, IJIT KOTOPHX MOX6T OHTH NPHMMEHEH NPeIIOXEHHHI MeTOox.

2. KsasuinoTeHumans ONHOGOBOHHOI'O OOMEHA M MX GYyIepIo3MLMH

Iia oBABaHHOR cuCTeMH IBYX OKAJAPIHX YACTHL onynﬁxonon MAcCH M
uuaannoreﬂunanbﬂue ypaBHenua JloryHopa - TaBXeJuuse I X KanuumeBcko-
T / 3aNnuUCHBANTOA, OOOTBOTOTBOHHO, B BULO

(b - 1) €)= (0)* [ V(7R :E) ¥@) midi /e, 2D

Po(po-€) ¥ &) =0y [VIF, B E) ¥R mdR fr, . (2.2)

3nech f? ¥ K - MMOYJILCH YACTHUI[ B CUCTEMe LEHTpa MHeplnm. IIpA
BTOM 4-UMITYJIECH /J” , XK' npuHamiexar TNOBEPXHOCTH MacCOBOTO TIHIEp-
Gorousa /Da’-/_;’.—_m’ (T.e, Ib°='1//3"+m‘—', Ko=VYK*+m? ),

2E=M - Macca cBA3aHHOf cmereMH, ol€/K, - JOPSHI~-MHBA-
pUaHTHAA Mepa MHTEI'DVPOBaHMA B MMIYJABCHOM MPOCTpaHCTBe JloGadeBCKO—
TO, peaM30BAHHOM Ha MACCOBOX MOBEpXHOCTM. KpasumoreHiman I  3a-
BUCHT, BooGlle TOBOpHA, OT HOJAHO# sHeprmu cmcremd ZE  u samaerca
BHe SHepPreTHuecKoil moBepxHocTH Zp, =2K,=2E ,

Il IOCTPOEHHA KBaSUIOTEHIMakZa B TEOPWM [IOJA TDPUMEHAKT IBa Me—
Toda. [leTol, OCHOBAHHHII Ha gopMalusMe IBYXBPEeMEHHWX @yHKIMit I'puna,
W TIPeIVIOKEH B ¥ MACHIONB30BAH WIA Hﬂ?oﬂﬁeﬂnﬂ ABHOTO BHIA
V(F,F,E) B cranspyoit Teopmt B padore I3/, mpyroit meron ocuosan
Ha MCINOJAB30BAHUY KBa3UNCTEHIMANBHOIO YPaBHEHWA IVIA aMIIMTYIH pacces-
HuA, KOTOpas cuMTaeTCA IIPM BTOM 3aIaHHOM, Hanpnyep 4§narpammamn ra-
MAIBTOHOBOW (POPMYJIUPOBKYA KBAHTOBOR Teopuy IMOJA 3'i (s ypaeHe-
HEA (2.2)) win QeitiMaHoBCcKMMM muarpammanyt ( Iig ypaBHeHuA (2.1)).

B oTOM NMOCHENHEM CyydYae KBABWIOTEHIMAN OGMeHa GOB0HOM MACCH /4 He
saBucur or M W ¥MeeT BHUI

> 4
1 Sl T 4 . N . 2
Voo (P.RB) = —52=5 5 Q7= ~(p-K) <2m4,  -2m"
MR ’ (2.3)
31ech, olenya /15/, BBEJIL "BEKTOD nepeﬂaqulumnynbca Zl',", KOMIIO—

HEHTH KOTODOTO ONPENENAOTCA ¢ NOMONBI0 ONePAIVi WCTOTO TPeospasosa~
- -
wna Jopenna /l, (ALK = (m, 7)) crenyomm ospasom /167

Bpw = (NP = (Pt -FR)/m = fmie B2,

me:(m): F'%/f’o . Fl?}ﬂy(-)/?

K,+m

, (2.4)

* o (2.5)

Kpasuoreripan (2.3) ABAAETCA JOKAIBHHM B MMITYJBCHOM ITPOCTDAHCT—
- - » -
Be JloGayeBCKOTO: V( p,k )= V( ,h(—)l(). A MOTEHIMANOB TaKOT'o DOXA ypaB—
HenuA (2.I) u (2.2) C NOMOWBKH MHTETDATBHOTO Ipeodpa30oBanns 6,

vE)=[HEE) vy dt s VE)<[1E)Viydr
c@y}mmmvm/m/.
Bone . 3-
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£(p,7) =[(Po‘/:’?)/m]_1_ém, (2.7)

06pasyoLMMl TOJNHYD OPTOTOHAJIBHYD CHCTEMy Ha MAacCOBOM IWIepOONICHIE
g

,b,,' -p *=m? , MOTYT OHTH '3amucaHH B PXI B Bume muddepeHIManbHO—

PA3HOCTHHX ypaBHeHUi

(B - £)vee) = mVr)¥e) s B (6,-€)¥@®) = mlt) M)z,

B(2.8) Ho — CBOCOIHHII DeJATUBUCTCKUN IaMWIBTOHUAH /8/
A . L &g . As)(f . i
Ho = mch(i0) + 7 sh(d) = 52" exp(i0) 5 D= ;- 7

Hpu ag_oin gpasmmoTenpany (2.3) orBevaer B PKI BHpaxeHue (« = gz/ﬂ)
(cu.”6+12
) o« ch(zma) H - 2m*

)= — ————— ;| Qs alccog —
V(I')() T sh(rm) 2m? . (2.9)

B nacrosueil padore MH B OCHOBHOM COCPENOTOYMM CBOE BHUMAHNE Ha KBa3U-
IOTeHIMANaX, ABLIONAXCA CAeLYKUMMA CyIeploSuMImAMA BHpaxenuit (2.3)

B MMIIYJbCHOM M, COOTBETCTBEHHO, (2.9) mpu a=0 u a=% B peJfi-
TUBMCTCKOM KOHQUI'YPAIMOHHOM IIpeNCTaRISHNN :

. L. IR A
_ | + - + _ 4
v (P,") V(q)(/’,”)-v(z'w)(ﬁ’le) R T 4m*+ Q% , (2.10)

k4

Vi(z) = ?'( Al (£2m) + < L ;V?z): ;Cﬂ/'zl"j;yl ;“/%9

2 shihem) (2.10)

B ciydase cBA3aHHO{ CUCTEMH CIMHODHHX 4YacTUll 3ddeKTUBHOE BHpaXe
HUe A KBAasUIOTeHIMaka OJHOGO30HHOTO OCMeHa (IOCTPOEHHOTO Ha ©C—
HOBE aMIUIUTYIH DACCesHNA) [OckKe YUETa CIMHOBHX CEPYKTYD IIPHBOIMTCH
x suyy V(F,K) = V(4 )Rk, k) ,tne R(p., k) - pammonanshas
Qyaxmmd (cM., Hampumep, ). B'CBABK ¢ BTUM HUXe MH CyIEeM paccMaT-—
pUBATE LeJHl KIacC ypaBHeHuit, KOTOpHe ARIANTCA oCodmerumvu (2.1) :
(2.2) u 3amicHBapTCA B AMIYJIBCHOM IDOCTPAHCTBE B clemyime# dopme:

PAp) - EX ] ¥(E) =()°| B, (1) V(8] )P (e) MR YW di oy 1

¥ agajormuno mia (2.2), Ine

\

-

=

" - v, '/Jo Y #, 1
P.(p)=) 4, {7,,6) ; Fﬁ(ﬁa):yéﬁw(;) ;@/f’o)zg)%/,é) L (2.13)

Y=0
TIOJIMHOME P LB,y YIOBJIETBODAIT TOABKO YCIOBHMAM L, g o ( 1) =4
oGeCTeVBanUM IPIBUIBHHE HEDEJATUBACTCKIY Ipenesl ypaBHeHUA (2.12).

3. TouHOe pelieHne KBA3MIOTEHIWMAJIBHHX ypaBHEHUH 0o0wero
BUIA B PeJATUBUCTCKOM KOHQUI'YPAIMOHHONM [1pelCTaB/IeHIH

Ypasuenye (2.1I2) B PKIL B cry4ae coepriecri—CHMMETPUYHEX BOJI-
roBHx QyHkmwi (¢ =0) npusojuTcs X CHENyOUEMy BUILY [(Dr2)=2%(0)):

B [ch(c0) - coss] Bt = B, W VB, 810,

(3.1)

3necs

A,
M 4 . ¥ v,
Cosx = S L, =Pd[54/‘0)]=éo(,°g(‘p), (3.2)
A
M QHQJIOTUYHO A P P
Iig pemenys ypaBHeHud (3.I) Mel mpumenuy IpecOpasopanue Jlamwiaca
C QUKCHDOBAHHHM KOHTY DOM

$rr) = fexf’(";fw)?’/y)ﬂlj . (3.3)
o
Torna 3 (3.I) mosydaeM ypaBHEHHE

y
2 (wsé,)[cos'dq - M’X]j’/y) =ﬂs/“‘f)fwo‘"i')@/"“ﬁ?@o‘lf, (3.4)

~
B KOTODOM V/j) eCTb JAMJIACOBCKAN Ipoodpas Vi) . c TOMOMWBI0
o6paTtHoTo NpeodpasoBanud Jamiaca LA HOTeHIManoB (2.II) moiydaew

Friy) = Bly) + 25 (+0°0(g-53) |
$~1

(3.5)

THe 7 fy) - cryneHtatad QyHKIMA, 3H6CH U Jakge  BEpXHMH 3HaK
otHocurest X cuywaw Y (%), mmwmmit - x cayuam VY (2).
BeemeM JyHKIMHI

T p _ Al
Flg) = p)_ (eas9) P(g) ; Winy)=« [C“J’c‘“]’e 5 Reesy) ]ﬁ(m‘y)[’, (3.6)

Torza HETPYUHO MoKasarh, YTO (3.4) SKBUBANEHTHO CriemykueMy mmddeien—
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IMAJIBHO —DPA3HOCTHOMY YDABHEeHM® (ypaBHEHMN C OTHJIOHAWMMMCA &pTyMEHTOM) :

. P 1 0lys
G [Wonre] - F=22 (0039 F e

OTMeTUM, YTO ypaBHeHue (3.7), B OTIWYME OT DACCMATDUBABIMXCA B Jii-

Teparype (HaUpuMep, B )y EMEET NEeDPEeMEHHHH Da3HOCTHHH l'IOprILOH Te#~
CTBUTENBHO, HA KAXIOM N3 MHTEpBANOB J2, =[dk, F(k+1)], = 0,005
MOKHO BamicaTh (WTDUX OsHAYAeT IuibepeHImpoBanue 110 & )
(W, F)] - Flg)=0 ; F(0)=0; YEN. | (3.8)
/

WO (] =F(y= *2F(-a);. YEN, | (3.9)
We,y) F(O ] = Fly) = £ 2F(y-2)+2F(y-2)

[ ,3) (3)] g) d )+2 (3 27) ; géﬁz , (3.I0)

kK
W FT - Fly) = +1)° F(y-8s) ;
(e F] ~ K = 2f (0 Fls0 . yen, oo

TakuM o6pa3oM, DABHOCTHHIt MOPANOK ypasHenud (3.7) Ha mHTepsane JZ,
paBeH K.

Ypasrenue (3.8) Ha J2, ABIAETCA ONHOPOUHHM. C YCHOJB30BAHWEM
cBoftcTB QyHxwm W (X,Y) HeTDymHO YOemMTLCH, YTO BCE MDPOMSBOLHHE
Qyuxmm F(y) mpu §=¢ CyWEeCTBYT W PABHH HyAn. JT0 O3HAYaseT,
YTO B KIACCE OOHYHHX (HEIpPepHBHO Jm@epeﬂmxpyem) ¢yaErImit ypaBHeHye
(8.8) mMeeT TONLKO Tpmm?ns?oe peuwenne F(y)= 0.,  HerpusuanpHue
pelleHud, KakK NOKA34HO B ypaBHeHHe (3.8) mMeeT Juub B Kiacce
oGoCmeHHEX QYHKIMIT MeIJIEHHOI'O pocTa. TakKue pelleHuA MOTYT OTANYATE-
CA OT KIAGCHYEeCKOIo B TO‘IKBX, r e Wix ,4)=0, u3 KOTOpHX MH pac-
CMOTPIM (apTYMEHTAIMI CM. Yy=x , 4= Xx =#-X, B coor-
BeTCTBUX C Te?pemoﬁ O IpeLCTaBIeHu ododmeHHoﬁ (ijHKmm C TOYEeYHHM
HocHuTeseM 3ammmiem

2 ol < ol
Fly) = aJZ B 8+ b ) 615 n) 5 gen,, o
= Jca

rme R u A, - HaTypaJbHHe 4UuCiIa q, , go ‘TIPOM3BOJEHH,
Ho,ucu-am%a (3.12) B (8.8), morydaeM InA Kamrol COBOKYIHOGTH KoS{—
{uuEeHTOB BJ n & J ONHOPOIHYW alreCpardecKyl CHCTEMy ypaB-

—
e

et

3
-Heuui. CucTema ypEBHEHW{ Ind B J uMeeT pellelig TOJIBKO TpU Bh-

HomHeHIs yoiopns (Cosx #0)
/ h )
i+/'Z[W(X y)] = 4 - ———&m(]x)/?{mx)= (s. 1_3)

Koropoe fABIAETCA YCIOBHEM KBaQHTOBaHUA . JJIH canMix KO SOXOVLH’IGHTOB B
nonyuaew (B, = 0)

AT (k479 3"
=nfn E4 [ X ]
i /JZ() Co [Wlng) o Bl f=rtt, (5.1
_J+1
THe B CHIYy HpoMs3BONBHOCTH do  HOJOKMM 5,, =1,
U3 cucTenm ypaBHEeHMH VIA G‘;‘ BHTEKaeT yCJaoBHEe
I " gin(2x) R (- cos )=0
= —_— - x) =
{1+ n,[ﬁ/‘(x,g)]‘;’:x1 1+ — $in(2x) _ (3.15)

Jamee ymoGHO pacCHMATPUBATE DABHENBHO CIELYNUME TDU Clydad ( €= Mx)

a) gyaxms R (¢)  gBudercs weudrHOI,

6) gyurimma R (¢)  saBagercd u8THOI,

B) QYHKIMS R {¢) He apidercd HM 4YETHOH, HM HeuETHOI.
B cayyae a) ms (3.I5) ¢ yusrom (3.I3) criemyer, uro R, = R, Pe-
KYPPEHTHHE COOTHOWEHMA VI KOBOOULMEHTOB UMENT CleLywuee

pelieHye :
[ - (_1>«/ B

J

(3.18)

B ciayvuasx ¢) u B) yciosue (3.I5) He BHIOMHAGTCA HY IIPU KAKOM R,

9T0 O3HAYAET, UTO ONHODONHEA CHCTEMA A UMEET TOJLKO TpHUBU~
ansroe pemenne: G; = 0.

PacomoTpmM Teleph ypasheHue (3.9) Ha J2, s KOTOpOE C yué-
ToM HafimeHHOT'O DelleHUsA Ha npemmymem }IHTepBaJIe 2, NIPHHUMAET BUL

[Wixg) Fls)] = Fly) = * 24, Z 8] §V(-x-5) +
d=1

.+2gZG 5\4)(3 X -2) ; 56]2,. (3.17)

7,

B ciyyae a) MOXHO IIOKA3aTh, YTO oflee pelleHHe OXHOPONHOTO YpaBHEHUA,
CcoOTBeTCTBYykiero (3.I7), TPUBHAIBHO: Fj,” (y)=20. YacTHOE pelle—
HUe HeOZHOPOZHOT'O ypaBHewus (3.I7) OyleM MCKATH B BUIE

[4)]

Flg) = aoZ" P; S{f)(i_x_j,”) + fai R; ] (4-x,-3) (3.18)
/:0 J:r)



h
rne F ; R R ; - Topmexale OTNpefeNeHnn koo@fuimentH, 13 (3.17),

(3.18) naxomma mua P 4’" PEKYDPEHTHEE (HODPMyJIH
h
n . / N K-j+1 ph it (k-g+1) n
.PJ.[i"'J %:X*ﬂ] - Z(“j) PK CK Wi:”” +25‘/
K=j4z ] (3.19)
1 aHAJIOTWYHHE If Rd‘.‘ .dlpu /= h, B uyagTHOCTM, umeeM u3 (3.I19)

" - R(-¢)/Reey ] = 328,
P"[i /R ] (3.20)

B cryuae a) u3 (3.20) cuemyer, uTO P: = 7 B, , manee ms (3.I9)
(v anamormuro mig K d'-’) mojyyaeM ¢ yYETOM CBOHCTBA Wix, 3)=
=-W(x,y+#), ur0
h - ph _ o ph Jph
PJ.=+B~ ; /?.—+@J—+(-1) BJ ) (3.21)
Taxum odpa3oM, pelleHue ypaBHEHUI (3.I7) Ha mHTeEpBale S, cos-
TamaeT B Clydae MOTEHIMAJIA V(%) ( u coBmazmaeT ¢ TOYHOCTEO JO
sHaKa B ciydae IoTeHmaza |/ (t)) co COBMHyTHM HA Jf  pellerMeM Ha
mrepsare o , 10 ects Fly)= 7 F(4-4) Jyen,  y-r€R,).
B cnyyae G) OIHOPOAHOE YDaBHEHWE, COOTBETCTBYyHIlEe (3.17), mmeeT
clellyniiee peleHue -

n n o)
Fly) = a‘jZ” BJ. § (4-x-7) , (3.22)

The B; - Te %e, 4ro ¥ B (3.I4). Ho Torna HEOJHOPOIHOE yDaBHE-
Hme (3.I7) He wmeeT peuleHuil Boo lie, 4TO Hpolle BCEr'O MOHATE, MCIONb—
aya (3.20), tme A(-¢) = R(c), gaxruuecks sT0 O3HAUAeT, IO B
ciyuae G) pemleHud MCXOINHOT'O ypaBHERUA (3.1) HeupencTaBMMH B BUIE
IpeodpazoBanua Jlaniaca. [losToMy ZJavblie onydvait 6) He paccMaTpUBaeM.

B cnyuae B) OHHOpPOIHOe ypaBHeHMe (3.I7) MMeeT TOJBKO TDPUBMANDL-
Hoe pemeHne Fogu (y) = 0 . PeueHue HeOmHOPOMHOTO ypaBHeHus (3.I7)
mMeeT BUL (3.I8) mpn /?; =0, Ko3PIUIMEHTH P; JleTKo onpene-
amores u3 (3,19),(3.20), mpudeM fCHO, YTO CBOfcTBO (3.2I) He BHIOJI~
HAETCA,

PaccmoTpuM Teneph ypaBHEHHE (3.10) Ha N/ C y4éToM MOJyUeH—
HiX Bume pemenu#t Ha J , u JL, Haxomm, uTO B crydae a) mpaBas
vacrs (3.10) paBHA HYIW M ypaBHeHMEe (QaKTUIECKH ONHOPOTHO. Ero pe-
lIEEMe UMeeT BUI

h n ; 3 J R ()
Fly)=a, ) 34- 5‘(”(7""”)*5722 ) BJ- 54/3":‘”), (3.23)
=t i '

e 4, , 5’, IIPOU3BOJIBHH .,

B crmyuae B) ypasHenue (3.I0) Heomgopomio. COOTBETCTBYHUEE O
HODOJHOE ypaBlieHVWe MMeeT DelleHme BUIA (8.23), OIHAKO HEOQIHODPOIHOE
ypaBHeHMe pellenuii Boodule He uMeeT. Taxmm odpasoM, crydal B) aHaJIOTH-—
YeH cIydYaw O) ¥ Jajibme TaKxe He paccMaTpuBAeTCH.

JanpHelmee pemieHwe ypasHenusa (3.7) Ha mHTepBalax s 2, ,
... B crydae HedeTHolt gymxmm R(¢) muposomurca Tax xe. Ha UETHHX
HITepBanax NP ypaBHenue (3.7), ¢ y4ETOM pelleHMit Ha TPEIHIYLHX WH-
TeppazaX, OKABHBAETCA ONHODOIHHM,M €r'0 OCOCUEHHOEe pelieHMe NUMeeT BUI,
ananoTwuHHit (3.I2), (3.23) c HocHMTessaMM X sanl, X, +28€, Ha
Heu8THHX mHTepBanax J22¢., B KauecTBe HEOIHOPOZHOGTH (3.7) comep-
KUTCA TONBKO (YHKIWA F(g) M3 mpejHnyuero vHreppana R.g. Ilpu
srom Fly)=% F(y-7) , (4 € R,p.,,). Tammi o6pasom, oiiee pelienye
ypaBHeHud (3.7) KMeeT BUX .

= a 4 als) ~
Flg)= 5, a {S B} 8 g-x-ak) +

. K=o

Ae0

Toe A - HaTypalpHOe WICAO ( IVIABHOE KBAHTOBOE WACKO), KOOSPQUIMEHTH
B; ompesieent B (38.14), Q¢ , bze TIPOUBBOMABHN. OHM
OTPaKawT M3BECTHHE (/fv-TeDUOIWYECKUH IIPOM3BOJ DEleHMA YPaBHEHMA
(3.1).

B 3aKInYeHWe 3TOTO pasdlena OTMETHM, YTO £CJIH ¢ CaMoro Havaja
HNHTEDECOBAThCA TOJBKO CIydaeM, KOTOA @yHKIHAA Rfc) neusrna, ypas-
Henye (3.7) MOXHO HeCKOJBKO YIPOCTHTH. 3armuew HapAny c¢ (3.7) ypaB-
Hetue mua dynkwm F (§-F):

+2 ggJZ:l(—l)JBJ" S(j)(g_xl_])k) )‘ a‘;[“=$ Q“,‘ g’,“ =;Ize, (3.24)

, .
[Wen gy Flyn)] - Fly=) < 20, (00350 Flasa). o

Beenem gaiee QyHKIMD

Dlyg) = Fly) t Fly-5) (3.26)

"romonHmomyo” pemerne ( co sHakoM + I) Ha JZ,, IO pelleH¥A Ha 2, .
M (3.7),(3.25) ¢ yusrom ceoicrsa W/(x,y-#)= - }/(x,y) Haxommi ;s
[(4) omxopomsoe ypasuenme [W(x,y) {(y)]'-f(;):ﬂ. DEWeHNT KOTOPOTO
Ha J2« MOTYT OHTH HallIeHH TaK Xe, KAK X BHue.
Qyuxmea £ (y) ompemeamrca uepes { (y) cnemyommM oGpasom:

F(y)=£; (1) fly-1s) - g€ Ry,

(3.27)

DX DTOM, pasyMeeTcs, B pesylbTaTe HOMYUAM pelleHMe F/‘y) TOTO %6
BUIa, uro u (3.24).
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4. BouuoBHe QYHKIMH B AMIYIHCHOM M DPEIATHBUGTCKOM
KOHOUTY PATMOHHOM TPELCTaBIeHMAX '

Icnoassya gopuyas {(3.3), (3.6), (3. 24), B PKI Haxomui ' '-1
~ 2 . )

@h(a):(;{; e‘““){é’a()ZB / ) P{mx)} 1:[.

(4.7) e

Co( n{!)kgn(tl)/[e s }
Tl ’)42_:2 i\ dr, P, (eox,) ] :
31ecs Cq'e (?) - L/m-iepuomrdeckue QYEKIM, C TOYHOCTEHD IO KOTO-

PHX U OUpemesfAeTcA peuleHue ypasHeHuA (3.I). OHM CAemynumi o6pazsom
BHpaxanTcsa Uepe3 KODDEWIMEHTH 4, , gk:

Col2) = ): b, ex,b(mm) '

oo
C.(2) =) a,, exp(-205tm) ; (0.2
f=0 4
MlofyepKHEM, YTO ABHHI BUX Ca.,F (*)  mm, ¥TOo TO We camoe, BHUA
KoouIMeHTOB ¢ bre ¥3 DA3HOCTHOT'O ypaBHEHUA He Olpele-—
JAAETCHA ¥ MOKET GHTH Olipsne/ieH Jiflh Ha OCHOBe VHTETDaNbHHX ypaBHeHui
B UMITYIBCHOM WM DEJAATHBUCTCKOM ROHQUIY PAILMOHHOM IPENICTaBISHMAX,

B padorax OHIM DACCMOTDPEHH TpocTelme YACTHHE CAyday ypaB~
Henud (3.I), a MMeHHC: ,
' T T T -
T “ley=Pplc)=1; P le)=2¢C
L) P « (e) =P r ) A ’ (4.3)
i 7 n
- z - = = . c) = C .
ﬂ) Pie) = Bi() =1, P () ’ (4.4)
C KBa3UNOTEHIMALIOM V- . BuI XO3(JUIMEHTOB Q,, é;e ¥ QyHKIH }
Ca,e (¢) B 5TUX CIYYAAX OUeHH IPOCTOIL: l
a ¢ = g = _{ . CQ(?):[}(?): —_— T = ?h) l
26— "z ’ 1-expl-282m) * (4.5) ~ !

e @(tm) - pasmocrmuit ananor CTYNeHYaTOHR (IJyHKmm/ 6/, iis (4.7), .
(4.5) HaxomwM, HalpuMep, BOJHOBHe (yHKIME ocHOBHOTo (A={1) ¥ mep-
BOT'O BoaCyxmenHoro ( A = 2) cocroauuil B oryuae (4.3):

10

BI(2) = B tr- th[(#t-x)tw] [k [s2m/2]

(4.6)

@1(7) i} sjzf(ém)“c!f[(f/z-)f)?'"] - &f—Zx th &g[/x/z -x)?m]}/s%[ﬁm/z],%?)

mpu srom X B (4.6), (4.7) ompelenaserca U3 YCJIOBUA KBAHTOBaHMUA

(8.13), TO ecTs Z2&nx=«/n upu A =1 U 2 COOTBETCTBEHHO.
BHpakeHHe Ui BOJHOBOH yHKIM B MMIYIHCHOM IpelCTaBIeHUH

Yepes j"/g), Kag sTo caemyeT ua gopmyn (2.6),(3.3), uMeeT BUX

(&, =ﬂzo£(,b /m))

p¥e) = o f[x g _‘f]ﬂ;’)”{? (4.8)

1 ABiAeTcA @axm%cm KoMOmHaimeit npeodpasoBanut CtuaTeeca. C
KCIoNb3oBanueM (3.24) HAXOIUM CHeNyuUynw "TNOMNCHYR" CTDPYKTYpY $yHK~
mu p ¥(p) B repummax Gucrpor .X/’,:

& oanf d VT L (4)°
p¥p) = /Tj);': 'Ba' (-‘J-;/;) éo d‘[‘xf”’”"“ ! ”(f'fx_"f“]+

oo < (-1)¢ (4.9)
) I () .
* (-1) /:Z;o gx[.{’_,”‘ +(FK ! S, -cx, - (Fk ]} ‘

,

0COGEHHOCTH QyHKIMU 9’(5) (IpoM3EONHHEE J’ - (QyHKImMH#) IDUHEMAOT
B OPOCTPEHCTBE GHCTPOT OGJMYWE IIOJIKNCOB. a

i npuMepa paccMoTpuM caydat (4.3),( V') , korma Kos(uImeR-
TH A, X & sapanTca fopmyaam (4.5). Torma mis BOJMHOBOMH
dyukipmr ¢ R =4 wumeem u3 (4.9)

27 g { 1
A P
,b {f’) ™ ,{ J} Z xf+ix+i.’t‘k .X;—iX-f.“ . (4.1I0)

Kz -co

Cymva B (4.I0) ecTh pasioxeHMe HA SJIEeMEHTADHHE IDPOGH JyHKIRHM

~i $in 2x (oh ', - @8'x) ™, novromy
HX, A,

y-"(): C ? 2
PEF (ch'd - cot’x)® (4.1D)

B E
e (=27 sinix . (5 P /m HOPMRPOBOUHAA KOHCTAHTA.

11




OrMeTiid 31IECH, YTO B ClydYae NOTeHUMaa Viz) = o '
BUL DYHRIMYA Y(g) ananoruyes (3.24) Il, 713 Yero cremyer, 4TO B
aTOM ciydae p ?{,ﬁ) TagKe 3aNaeTCA MOMKNCHHM BHpaseHuer Tvma (4.9),
YTO GHJIO MCIOJB30BEHO ABTOPAMY DAGOTH

5. 3arJyeHne }

t

Taku oGpa3oil, B HacTOAue} padoTe NpeNOREH METOI HAXOKIEHHI Kak ‘A
crexrTpoB (ypaBHeHue (3.13)), Tak X BOJHOBHX (PYHKUME WMPOKOTO KIACCA ;
KBasyIOTeHIMANLHHX ypaBHeHW, OCHOBaHHHIL HA uMX cBeleHuMn K muddepeH-
IMSJIBHHM yPaBHEHUAM C OTKIOHANWKMCA apIyMeHTOM ¥ DELIeHHM 3aTeM B
KIacce OGOCHEHHHX yHKUMI MelsleHHOTO pocTa. BOJHOBHE QYHKIMY B pe-—
JATHBUCTCKOM KOH(DUTYPAIMOHHOM IPENCTABACHNY HAXOLATCA C HOMOUBN
npeogpasoBaHua Jlamwiaca, a8 BOJIHOBHE (YHKIMU B HMIYI5HCHOM IpENCTaBIe—
HUM-C [OMOWBK IpeodpasoBanus CTWITheCda. BO3HUKAaKIMe B 3TOM METOILe
KOHCTAHTH B HEKOTOPHX YACTHHX CJIy4YaAX MOTYT COHTH ONpeleseHH NOJIHOCTHK
¥ HMeT OYeHB I[IPOCTO# BUI.

eTon OHJI M3JIOKEH HAMy Ha NpuMepe KsasuHoTeHimanos (2.I0),
(2.II), ero MOXHO UDMMEHATH TaKKe M B IPYTUX CAy4asaX, KOTMA JAalIacoB-
cruit mpoodpas HoTeHIWaJKa MMeeT CTyNeHYaTH# xapaxrep tuma (3.5). K
TaKuM TOTeHLMaNaM, HalupuMep, OTHOCUTCA V(,,, /2)=a(?“02%/!/‘?m)( 00—
pa3 mpomnararTopa OZHODOTOHHOTO OCMeHa), a TaKke CleIywiye CyIeprHo3u-
MY BHpaxedui (2.9):

T Tl 0 T 0 F ) T - 2)

4

Kpowme TOT'0, METOH NDUMEHUM K lIOTeHllajaM, obanaganuM B PKII cTeNeHHHM
IOBEIEHUEM, X3 KOTODHX OTMETHM 31eChk IOoTeHlUHasud
2

V;(F,F)= ﬁi(—inTwT ; K(P):

ypaBHenud (2.1I), (2.2) ¢ KOTOpHM OHJM paHee pelleHH B KEPAJIBHOM t

npexede (ﬁl= 0‘) TOYHO 9 , @ B oluem ciaydae -meTomom BKB _l/, )
Omumdue KBaSMHOTeHuMaJOBf‘nonyqaemux Ha ocHoBe Qyukimit Tpura

WM IuarpaMMHOl TeXHMKM TaMMILTOHOBOR (OPMYJNMPOBKM TEOPUM IOJA,OT '

DPacCMOTPEHHHX BHile COCTOMT B TOM, YTO OHY He ABJIANTCA JOKAJILHHMA B

nm&yuacnom IpoCTpaHCcTBe J00aUeBCKOTO, a KMEWT BHI THIA CJAeIyHe-

b = > - T
f’; ) ) ’P_k! fp"kI*Po"'Ka—M 4 (5.2)

ﬁ/n?” > (S-I)

12

M,HA NEPBH{ B3IVIAN,yPABHEHUA C HAMA He MOTYT OHTH CHOPMYAMPOBAEH B
PKII. OrMeTui, OUHAKO, CleIywliee BaxHOe OGCTOATSALCTBO. YpaBHEHNE
(2.2) ¢ kpasumoreHmma;oM (5.2) B ciayuae ciepmie CKU—CHMMET PHIHLX
(¢=0) BommoBux @yﬂxmﬁ/@(f"') = ¥(p); p=Ip/)opuBonnrca & Bumy ’

gt o [ park, 4okl ~
o (Po=E) pUL(p) = - /) AR
polp=€) p1p) (m,of& e

K¥te) di/k, (

Paccmorpum Hapany ¢ (5.3) ypaBHeHue (2.2) ¢ cylepHosubmMeil KBasuIoTeH—
Imajla OIHOC0BOHHOTO o0MeHa (2.3) ¢ Maccoit Gosowa M =ZMm  u moreH-
maia (5.1), a uMeHHo:
2 2
g ¢

3 Sy el - - R
V;(/’;ﬁ) .Iéh,){/b;k 4’112*02 + FQ:{IN’Z!*QI) . (5.4)

B cryyae cepudeCKy~-CAMMETPIYHOR BOJHOBO# (YHKLVM ypaBHEHWE C KBA3U-

nmoTeHmwanoM (5.4) umeer BUI
Al +8,)/2]

polp-£) prr) - - 22 [ (4
(21) of { ’ ch[@,-a)/2]

1 -
* ?/xf-d(al - ;‘/.Xr-fd{_l} K ¥(e) a{kv//po ) (5.5)

HerpymHo yGemuThos, UTO B KUPAJABHOM IpeNiele WM B CIYYAE CHABHO
CBR38HHOM cHcTenH (ﬁ!é(zh!) ypasrenna (5,3 ) u (5,5 ) COBIAZANT.
Tarxum o0pasom, HeJOHANBHHE (mame Ipx M=0 ) KBa3uUIIOTEeHIHAA
(5.2) B cdepuyecKU~-CUMMETDIIHOM CIyYae ¥ npenesie CUILHOE CBA3YM K-
BHBaJIEHTEH JIOKAJIBHOMY NoTeHIMany (5.4) s KOTOpHE B PKI mMeeT BHZ

o« 4 1
Vzh)—mwmz T{—J}Tf - 32(&‘/:12)} ,

W, CNENOBaTENBHO, K HEMy TaKke MOMET OHTH [pUMEHEH IIpeIroXeHHH
BHIE MBTOJ.

B sawmoueHne aBTOPH BHpazanwT GMATONEPHOCTE A.A. Ajounny ,
B.T. Kamsmenckomy, H.B. Maxcumerxo, B.H. Cabpudy, B.H. Crapuxosy,

T.0. TomenxoBy u C.T. lyasre sa MHTepeC K padoTe M MoJNE3HHE OCCYX—
JeHnsd.
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Hen E.A,, Kanma#t B.H., Cxaukos H.B.
TouHble pemeHUs KJlacCa KBasHIIO TeHIHAJIbHbIX

YPaBHEHHH I CYIEPNO3HUMM KBa3UIIOTEHIHAIIOB
OonoHOOG0O30HHOI'0 OoOMeHa

P2-88-865

[loxasaHo, YTO KBa3UIOTEHUHAJIbHble ypaBHeHHSA B cliyuae
B3auMOIeHCTBUsl, B3ATOI'O B BHAOE CYNepNOSHUHH KBAasuUNOTeHNHa—
JIOB OOHOB6030HHOro ob6MeHa, MOI'yT OpITh HIpHBemeHnl NyTeM INIpeob-
pasoBaHusa Jlanmaca K ¢opMe nmuddepeHuHalbHBEIX YPaBHEHHH C OT—
KJIOHSIOWHMMCS] apryMeHTOM. PelleHUs IOCIHeOHHX HalaoeHsl B Kjacce
o606meHHnX GyHKUUH. [losyueHbpl YCJIOBUA KBAHTOBAHHUSA H BOJIHO—

Bble OVHKLHH B DPeJIATHBHCTCKOM KOHGHI YpaUHMOHHOM M HMIIYIIbLCHOM
npencTaBlIeHUAX.

PaB6ora BhimoniHeHa B JlabopaTopuu TecpeTHUeCKOH ¢¢U3UKHU
OUSiN.

Mpenpunt O6LeINHEHHOTO HHCTUTYTA AREPHLIX HccnenoBanuii. [lybua 1988

Ileperon O.C.BuHOrpamoBOH

Dej E.A., Kapshaj V.N., Skachkov N.B.

Exact Solutions of a Class of Quasipotential
Equations for a Superposition of One-Boson
Exchange Quasipotentials

P2-88-865

It is shown that quasipotential equations of a wide
class when the interaction is a superposition of one-bo-
son-exchange quasipotentials, can be reduced to differen-—
‘tial equations with a deviating argument through the Lap-
lace transformation. Solutions of the latter are derived
{in the class of generalized functions. Quantization condi
tions and wave functions in relativistic configurational
and momentum representations are found.

The investigation has been performed at the Laboratory
of Theoretical Physics, JINR.
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