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I. Blle,ueJme 

QmoOMepHHM aTOMOM BO,UOpO,U8 fiPHHHTO HaSHBSTL KBaHTOH,riD CHCTeMY 
c noTeHIU!aJioM B3al!MO,uellcTBRH U = -"' lx ,- ... HenceymeHHOMY 'I>!TaTeJII) 
STa CHCT6Ma M.OX6T llORB3STbCJI !lJHBHt16Cim He IlpEM6"iaTWIAHO.it B,yz BO ~! 
BCJU<OM CJJY'Iae,npocToll. QmoaRo aTe ,uaJieRO He TaR. IloTeHIU!aJI U= -oil>< I 
MO,UeJIKpyeT ROH~~TH,riD WRSH'16Ceym CHTY~ - aTOM BO,UOpo,ua B CRJILHOM 
Mar!mTHOM nOJief J.f • J\rJI'l!!QBCR06 O,uHOMepLe TP66YeT 60Jiee RSHCRaiiHIIX 
M8TeM8TH'!eC.I<I!X MeTO,Uo,t2/, '!eM peaJILHHll aTOM BO,UOpo,ua. oTO 06t.ac
HJI6TCJI TeM, liTO B OT.mrtme OT TpeXM.ep:&.a B O,ItROMep:&e Iey'JIOHOBO.KOe UOJ16 
HSCTOJILRO CRHryJIKpHO B TO'!Re X' = 0, 'jTO 86COJII)TH0 llliOJIKpY6T .upyr 
OT ,IijJYI'S 06JUiCTH X "> 0 R X < r:/31 • 0T~8 H C8M811 xapaRTepH811 
'lepTa STOll 06JiaCTR RBSHTOBOJI MeXBJmRn - HaJinqRe BOfiPOCOB, H8 ROTOpHe 
.uo cnx nop neT BnOJIHe ~oBJieTBopnT~ .gTBeTOB. HeROTOpHe pesyJIL
TaTH IJ Me~O.IlH .upyr ,llpyrY npoTHBOpe'laT"

4•51 , .upyrne ,UOTIOJlllliDT .upyr 
.upyra' 6, 7/. 

lleJIL Hamel! CTSTLH - paSBHTL KBaSHRnaCcnqeCRHJI n~~ R O,uHQ
MepHQMY STQMY BO,UOpo,Ua. Hac 6;rneT HHTepeCOBaTL RaR HepeJIIITlll!liCTCRall 
06JiaCTL (ypaBHeJme IJI.pe,l{RHrepa), TSR H peJIHTHBHCTCRall 06JiaCTL (ypaB
HeHRe Krrel!Ha-ro~aua). c wnsH'IecRoll TO'IRH speHHII B peJIHTHBHCTCROll 
06JiaCTR, ROH6'1HO, npe.uno'ITHT6J!LHeil HMeTL ~eJIO C ypaBHeiiii6M Jlnpana, 
o.unaRo onepaTop n.pana B ~e O,uHOMepnoro nyJIOHOBoRoro nOJIII 
He HMSeT CBIISSIIHIIX COCTOIIHHii/S(, ROTOpae HHTepecyDT HaC B STOll 
pa6oTe. 

qeM o6t.acHHeTCII H8m HHTe~c R RBaSHRRaccKRe nyJioHoBCRoro o.u
HOMepLII? B H~aBHell ny6JIHRa~g( 6Rn Qn6ABH BIIBO,U 0 HeCOOTBeTCTBHH 
peayJ!LTBTOB, CJie.eyDIIIlX llll RBa3~Qqnq6CKOrO 8HaJII!88, peayJILT8T8M, 
TICJIY'I8DIII!MCII RS TO'IIIHX !Po:li'YJ1" 4 •IlV B KB88HRR8CCH'I6CROM npe~eJie. 
oTO HeBepHHil BIIBO,U,II IICTO'IHHR omn6RR saKI!Il'!eH B CJie,cyJIIIeM. TaR 
RBR U (o) = - oo , TO o6li'll!oe YCJIOBIIe RBBHTOBaHHII Eopa-30MMe~a 

= (I.I) 

COOTBeTC~ee ypeBHeHBm 

"t"Cxl + G/z(xl'/-(x) = 0' (I.2) 
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ae pa6oTaeT. B cnyqae o~oMepaoro ypaaaeHRH illp~KHrepa 

Q(x) = 
p(x) 
T~ 

B KBBHTOBOA MeZBHHRe WSRT aecocTOHTe~ocTH ycnoBBH RBaHTOBBHHH 

(!.1) ;J1,J1H ypaaaem (1,2), B KOTOpiiX Q (><) MOl!teT o6pant~TI.qH B 

6ecxoae'IHOCTD npa xoae'IH!IX X , ~ocTSTO'IHO xopomo l!llBecrea' II/. 

EcTI. npHeM, C nOMOI!lDlD ROTOporo B 8THX H8Y.ll8'IHIIX Cl1JY'IaHX B YCROBHH 

KBBHTOBBHHH (1.1) 88M811l!8TCH Q(x) H8 BnOJIHe onp~e.rre~ ~ 

G/"1'f'.(x) , 3TOT npH8M H8SHBB8TCH no~CT8HOBROA Jlaarepa' 1•t, 

MMeRHo BTO Ba2HOe o6cTOHTeJII.CTBO 6ano ~eao !a~c~9/. 
B HTOre 6Hno (\118JiaHO H80011l!TH08 38Rllll'i6HH8 0 TOM, 'ITO cneKTp aepeJIH

THBHCTOROro umaOMepaoro STOMa BO~Op(\ll8 ~OEZeH no MO~~ npeBOCXO~TI. 

B 'IeTSpe pasa q~aCRHA oneRTp, an~ as TO'!Horo pemeHHH ypaaae

HHH ~aarepa' • B pe~THBHCTC~~ o6.naCTH aeyqeT no~cTaaoBKK !aa

repa o6epay.nca B pa6oTe !a~oaf 91 pacxo~BMOCTI.m HHTerpa.na B ycno

BHH KBSIITOBBHHH (1.1), 

2. Hepe!!IITHBHCTCRaH KBSSiiiRJiaCCliiRB 

llp~eM npa~oe pemeHHe BOnpOca B aepeJIHTHBHCTCKOA 06.naCTH, 

Ha'IHeM c ypaBHeHRH ~KHrepa : 

(;/Z! 2m { i!e 
2

} ,t ;;;;z + f" E + /xl i = o . 

llpa X FO STO ypaBHeHHe MOlleT 6!1TI. npeo6paSOBBHO R B~ 

otz<f + 2(E -1- :f..)cJ = o. 
olp• f 

~eCD Mil BBeJIII o6osaa'<emm 

*" z f=!xl/a., a=,:;i; o(~i!-e' 

(2.1) 

(2.2) 

CpaBHHM renepi. ypaBHeHHe (2.2) c umaONepa!IM ypaBHeHHeM ~epa 

;JI,JIH RYJIOROBCROI'<j n~ l/(~)=- o< ~-«. B STOMHIIX AJ>:""DnD'"X STo ypaB

aeHHe m.eeT ~121: 

e/2 Jl + [- :!. + r 
tip• ..y J' 

er~+">'j,/ _ 
pz Y- - 0 • 

(2.3) 
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SileCI> £(p): p R(p), f<(p)- p8Jll!SJibHBH J<YJIOHOBCB811 ~ 

R~dp) = C· pee-Pf.l F{-(+f-.~· 2t+2; f) • (2.4) 

<r= c-2£rf2 , P= ~/a-· 
J1s ypaBHS!IIIil ( 2. 3) !IOJIY'!S9TC11 npBBWibHBH RBa3m<JillCCID<8, OCJIR B HeM 
~enBTD no~CTSHOB~ 

(2.5) 

B ~SHHOM OJIY'!Se 3TO 03Ha'<lleT nepeXQ,ll OT a (X) R ,9"9'9' (X), 0 RO
TOpOM rOBOpWIOCl> BO BBE\li9Jmlil. 

YpaBHeJme (2.3) np>t e = 0 npao6peTaaT CTpYRTYPY ypaBHeHHH 
(2.2). 3TO HBclJIB:liieJme rOBOpHT 0 TOM, 'ITO HBM,nepE\ll TeM RaR npmo:e
JmTl> YCJIOB>te RBSHTOBBHIIJI (I.I) R O~OMOPHOMY STOMY BQ,llOpo,!la, HylKHO 
Q,lleJieTl> IIO~CTSHOBJ<Y (2.5), T.e. ~06aBHTb B (2.2) R 'JJ!eey .'!·f -4. 
!l9HTp06e>an<ll 'lJ!eH (- -'1-pzJ-:1.: 

,_,{2 'I 

Tenepi>, pema11 ypaBHeJme 

HSX~ TO'IRH !IOBOpcTa 

DTMeTmo:, '<TO o( 2 > o(. > o. Y<n!THBBH, '<TO 

/(c<z-f)Cp-.t,) 

p 
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npHXO,!O'IM R np8BIIJ!l>li0My YCJIOBED RBSHTOBBJIIIH 

•• 
~ ( j(.,-ot,---p)-,-(p--.-,) I 

v-n j f ""£' = 
cl, 

:li( n+ "k) 

Y'treM, '!TO m:o,llliiill!ll B (2. 9) I!HTerpaJI paBeH 

"'• 
( j{.trp)(p-.1,) 1 _ T"r r _ ')2 
j ""P - £ ll/otz 1/o(, 

"'· f 

(2.9) 

(2.10) 

llH<n!CJI'W)!~ STOro IIHTerpBJia SJ!eMOHTBIJHO, XOTS! H Tpa6yeT HSBOCTHHX 

ycl'L1IIIil"l3/. I!O;IlCTSBJIJm (2.10) B (2. 9), npHXO,!O'IM R YIJBBHOHl!D 

(2.II) 

B KOTO:poM,RSR H B (2.9)• n npo6eraeT !19JI!l9 3HB't9JIIIH n = 0, I, 2, ••• 

PemaS! ypaBHeHHe (2.II), JierRo nplll!TH R BHBOltY, '!TO 

mZZ 2e 9 

-Ji-Ynu)' 
(2.12) 

Mli BH,!O'IM, 'ITO RB88HRJISCCH't9C? l!I>H6Jim!teHHe npHBOllHT It TO'!HIJMY pa

syJIDTSTY, nOllY'!OHHOMY l!oy;II9J! 4/. STOT peayJIDTST npOTHBOIJOUT BH

BOllY, CJI9JISHH0My J!Snl!nYCOM" 
9 

• 0TMOTEM eiile Olli!H MOMeHT. l!aPBllY CO 

cnORTIJOM ( 2.12) TO'!HBS! TeOIJHS! npe;llCRSSHBSeT cymecTBOBaHHe B O;llHOMe:p

HOM 8TOM8 B~opo.u;a OCHOBROrO COCTO.ruma £ qeH = - QO, ItOTOPOMY COOT

BeTCTBY9T CHTYBIJ;n.R, lt0~8 llaC~S JIORa.mt30BaH8 B Hal!aJie KOOp;l(PIHST. 

STo COCTOS!HHO He OnHCHBaeTCH @oJlMYJIOII (2.12) H BOSHHRSOT BCJie;llCTBHe 

CI!HrYJ!S!l'HOrO xapaKTepe nOTOHI1HSJia 'lf(x) = - c( fx r<B TO'!Re X = 0. 

B JmT8paTY',PE! BHC.KaSHBaJmCD COMB9.Hl!IJ! no UOBOJJY "peaJibHOCTR" COCTOJI

HHH c E PeR = - c0 • EcJni roBOpHTD TO "mea , TO yTBepz,nae TCH, liTO eCJIR 

TSKO~ ypoBeHb H CymeCTBf8T, TO HHTerpaJI OT npoHBBeneHHH COOTB9TCT

JlYlilll9~ STO>q YIJOBHBl BOJIHOBOJ! \WHR!1IDI HS Jlll(jyD Re8lliJ8TH'!HO I!HTel'pHIJYO

MYJl \WHRI1l!D paBeH HYJIID, H nOTOMY,
7 

HOS!qi!O,RSR ROHHIJOTHO MOll!eT COM 

npol!Bl!TJ> H8JIII'nle YIJOBHS! E QCH. 3 • 141. 
lloqeMY OCHOBHOe COCTOHHRe 0Ra38JIOC:b 38 npen~ KB83RRnaCCHKE? 

)!eJIO B TOM, '!TO nO;IlCTBHOBRS (2.5) SRBHBaJieHTH8 nepeXOllY OT noTeHI1HS

Jia U(p)= -o< p-1. K s@!eRTHBHOMY nOTeHnHBllY 

7/ L + ~ 3'1"f (p) = - P gr 
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3. Pe.IDITHBl1IcTcrurlt 08ffOMep.a:W! aTOM Bo.nopo.na 

Bae.n;eM y.n;o6mre o6osHa'tleHJ1IH 

p =2E./xl , 

3Tl1I o6osHa'tleHHH coBIT~aroT c o6oaHa'tleHl1IBMH CrreRTopa l1I ~IO/, aa 
HCKJIIIJIISHHSM Toro, 'tiTO y 3THX aBTopoB P= 2E x , T.e. ReT sHaKS 
MO~~. BBe~eHHoro H8MH B (3o2)o 

ITpn X F 0 H3 (3oi) H (3o2) CHe~eT ypaBHeHHe 

(3o3) 

CpaBHHM ypaBHeHHe (3o3) c ypaBHeHHeM (2o3) 0 3TH ypaBHeiD!.'I rrepexo
~J!T ~yr B ~pyra, e= 

(3o4a) 

., '.t • = -ere+.-) 0 

(3o46) 

0T~a CHe~eT Ba~ BHBO~o ITefiCTBHTeiibHO, H3 (3o46) 3aK[IDqaeM, 
'tiTO BOSMOJKHI:l .UBa 3HS'ti9HID:t 11MOM9HTa II e : 

(3o 5) 

TaRHM o6pa30M, BM9CTO ypaBHSHHH KneiHa-Top.n;aHa MOEHO HM9Th .n;e~O C 
~)'MJ! ypaBReHHJ!MH (2o3) - c f'= .f'., n f!'. t'2 0 S.Uecb pas!lrp!lllaeTCJ! 
386aBHOe 06CTOJ!TellbCTBOo l{aH B~HO H3 (2o4), pemeHHe ypaBReHHH 
(2o3) Orrpe,lleiiJ!OTCJ! HO JipOH3Be~eHHeM e(e+L) , a 0~ COMHOlKI!Te-
IIeM {? o IT03TOM)', XOTJ! i?,(.f;+<) = f?z{f2_+.f) , Toeo ypaBHO!ilL'I 
(2o3) C e= f;- H .f': e2. TOll\lleCTBeHHH, HM COOTBeTCTB)TlOT pa3Jli!'I-
Jl1le pemeRHH, IIOJJY'<8Rilli<OCJ! 1!3 (2o4) IIO~CTaHOBKO~ (": .f'_, H .f': .f'z. , 
T.e. 
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,/ U) S, -f'/2 ( 
'f' = C'·f . e F -A+s,; 2s,; pJ, (3.6a) 

,[{Z) Sz - f/2 
'r =C.f e F(-A+Sz;•'lSz;f). (3.66) 

3neCh BB~eHO HOBOS 0603Ha~eHHe 

1-l-f- /fi!Z.t"-

$z = :z = ~ + 1. (3.7) 

KaK S_, , TaK H S .:t np:a ~o( L.. '1f llOJIOXRTBJU:.HH, a llOTOMY ode 

\WH1<lUIII (3.6a) II (3.66) pery.II!IpBH B TOqJre j) = 0. ll3 (3.6a) H (3.66) 

cneKTp onpe~e~eTca cTa~apTBHM o6pa30M, 

I')l;e n = 0, I, •••• Y'illT!lBa.<! CBSI31> napaMeTpa >. c aHeprllell E , 

np.HXO.ItEM R .nBYM "cepRHM": 

(3.8a) 

(3.86) 

r .i!<.tz J9f 
L-f+ Ot+Sz)Z · 

E (l/ (Z) E "' JlerRO no&aaaTh, liTO lf+r > E,o~-, > , , T.e. 13:TO an:eMeHTI::l ce-

pllll E':' 11 E ';1 qepe;J;yDTCH ,[ijlyr c ,[ijlyrOM. ~Pf'Y.JJH (3.8a) 11 (3.86) 

6HXH BnepEHe n~eBH CneRTOPOM 11 ~/10/noc~cTBOM npaMoro aHa~a/ 
ypaBHBHI!Jl (3.3). MOllt!IO K TBM lite pe3yJil>TSTaM ,[ijll!l!TII II ,[ijlyri!M nyTeM" 8 , 

a IIMBHHO, pa6oTaJl C '21 - MBPBHM BO.JJHOEHM ypaBB:emteM II nepeXO;IIH K 

npe~e.ny 9 ..... d_ ( B pa)UlSJibHOe ypaBHBmte pasMepHOCTl> BXO~T 8HBJm'l'll

qecKI!M o6pa30M II ee MOEHO 060~Tl> Ha HBllpepHBBHB 3HaqeHI!Jl). 

no CIIX nop BCB pacc~BHI!Jl llpOBO~Cl> Ha JlSHRB nepBMBHHOll 

p· 3-c/~/ • B Tepr.m!IIlx KOO~TLI X Bee Y.l(Bai!BaeTca, T.e. ""'BMec

TO ~yx pemeHI!l! (3.6) I!MBBM qeTHpe pemeHI!Jl: ~ npll X > 0 II ~ 

np11 X< o • TaK KaK 1.f.U>to! = 1j-C21(t?) = 0 , ·TO CIIIIIBKa 3TIIX pemeHIIII 

B TO~B X = 0 ~OJlli!Ha npOII3BD,llllTl>CR HO TOMY ~ llplliiiiiliiY, qTO II 

B HBpe~TIIBIICTCKOM O~OMepHOM STOMB BOJIOpo~a'"', T.e. ~emt8lol 

,[ t+J .r 
'f' ns {x) = 'rAs (x}, (3.9a) 
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,/, (-! 
'r ns (X) ~ 

(3.96) 

r,11e is (i<) npH S= S, II S = 5 2 COBIIIl,llaeT C (3.6a) II (3.66) 
COOTBl TCTBeHJIO. llH!mmeM .rmmtfl Bll,ll BOJIHOBOJ! <j)y!nanm 7f~s (x) • ECJIII 
npi!BRTh YCXOBHe HOpMI!pOBKII 

""' S N:;1 I 2 ./x = f, --
TO }J,JlH I;~ (x) 6y,lleM BMeu ( S= s£ s~ 

J 

7f m IE rc.xs,.n) (2E(x/) s - c(xf 
" 5 (x) ~ 1/ iln!(ttl- s) . r(z s) e · 

(3.IO) 

4. HeOOJ!!!TIIBIICTcKIIll npe!!eJI 

Bllme Mil npmwm K BIIBO,IIY, 'ITO ICalllllllH 113 cepHll (3.8) .II.IIYKP8THO 
BHpOII,lleHa. B HepeJIHTIIBIICTCKOM npe,lleJie c ~ e><> , T.e. i!oc -> o, 
II IIOTOMY S, ~ d , S.t -> 0 • 'ITO npOIICXO,lii!T B STOM npe,lleJie C Ce
pllllMII (3.8) 11 c BOJIHOBIOO>I ~ (3. 9)? JierRO noKasau, 'ITO 

f(<) 
= E. (<) - mc 2 

111 i!ze 1 
----> " h .uz(nrQ• 

""Cz} 
£(<)- 111 i'ze r 6-n = me' ---} " .t#Znz } 

~(o) 

Eczl z r:; () = o - me. ----> - 0<> 

:;:.c<J TaKIIM o6PasOM, np11 C ~ ""' Bee ypoBHII c--" ( 11 ~ 0, I, ••• 
J?<z) ( 2 ) -<2) BamCJi c ypOB!UlMII .- 17 11 = I, , • • • , a ypOBeiii> 6- 0 

) =-
peaJIII-

syeT l!epeJIHTIIBIIcTcROe na,I~elll!e 11!1 nei!TP. 
,l{aJiee, npH S= S~ -7 d. , Kalt STO Bll,liiiO liS (3.IO), 

,/(fl 
't'ns{X) ~ 

' 

r .u ]0< - ~xl 2i!-M ) L rnHJ<> txr e <'tHu<l F (- n ; 2 ; r;;;:;J,i , 
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CJrOXHee OCY!IIeCTBllTD nepeXO;IJ; K Repe.1l!ITllBJ!3MY nplt S = S~ -> 0 , 

T.K. npn aTOM BllPOllr;IJ;eRRSH I'ltllepreoMeTplt'IecxeH ~ (3.IO) pac

XO;n;KTCK. Taxoe lite llOBe;IJ;eHKe lll\leeT r(2 S) B HOpMltj>OBO'IIIOM MBOlKIITe

J!e. IIOJIIoSYHCI. iPO~J!Ol! 

F(a,e,x) 
r(c) 

= 
{a) P 
~ x F(a+pj l+p; x), 
p.' 

I',Jl;e p = I, 2, ••• /I5/ II ITplll\leHKK ee K BHPSllteHIIXl (3.I0) npll p = I, 

lll\19€M 

r;n;e n = I, 2, • . • CnanopoM II n/HV 6wro ;n;oxesano, "TO B CJf.Y"Se 

OCROBROrO COCTOHHBR 

,{ l+) 

Mll BII;IJ;lll\l, "qTO B HepeJIKTllBHCTCKOM npe;n;exe ij)ymwm 'f' /1 s, 

(4.I) 

( n = 0, I, • • • ) CJ!llBaRlTCK c WHiaiiiHMlil if5;~z ( 11 = I, 2, ••• ). 

B pesyJ!I.reTe nepeJIHTllBIICTCKI!l! cneKTp oxaaHBaeTCH ne -.eTHpeXI!paTRO 

BIIJI~eHJ!IlM, a IIBYKP'lTRO B!lPOllr;IJ;e!!llllM, Kei< OTO lll\leeT MeCTO 1 Jlay;n;O-

Rtf • (+) 

Ilpll d_-> 0 B (4.I) ~ Y <'S.z Be;n;eT ce6H CI!JU'1.1lllPHO: 

,[ (#) 
'{ o (x) 

,/ (+) ( 0 ) 
Y"ps_. (x) = c-o J 

xlo, 
X.:= 0. 

(4.2) 

TaM He MeHee 
"" S ~ (+(x) /cxJo(x = 0 

;IJ;JJH JD06ol! RBB;IJ;paTK'IHO I!BTerpnpye>~ol! ij)ymwm. (DyJIK~<ID~ (4.2) He lll\leeT 

CIIOHX SHaJIOrOB B H3BeCTHOit. BaM: MSTeMSTIDte. :&!ecTe C TaM 

t_~n /'1 ~'j{x) I 2 
= ocx> • 

ol?O :t 

't!To, KOHe't!Ho ae, RHTepnpeTzpyeTca KSR na:neBHe HS neaTP"41. 
MlJ XOTeJIR 6H 38KOJitmT:D 3TOT p83,11;e.Jl CJie;ItYD!liiM 38N:91.18lmeM .. 

Mocc'~/ B CBOel! pa60Te npllBO;IJ;IIT 06e C9PIII! (3.8) II 06""CI!HeT, "qTO 

np11 nepexo;n;e R HepeJIHTllBIISMY TOJ!I.RO ypoBeHI. E C:' o6ecne-.llBBeT 
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HyERoe naneHne Ha ~eHTp. TSM He MeHee oH c~TaeT STY cepnro HeWzsz-
1l8C.KOil:, T.K.: 

a) cpe.l(HI!e paBBH 6eCROH81IHOCTR, 
eCJm no.n; 
E <~? , 

-t IIOHEMBTh BORHOBH8 @YHKUHH, COOTB8TCTBymmHe cepHH 

6) orrepaTop Ll = o/'1 o(ix Z He 3Jro!TOB Ha BOJIJIOBHX <PYI!Kl1HliX ce
plm E (~J • 

Ilpi!Be.l(ei!HHe apr)'Mel!TH HaM He I<SJ!<YTCH y6e,JU!TeJI1,lllli,IJI. Bo-rrepBHX, B 
ypaBHeHRn Krre~Ha-ro~aHa (3.1) nocxe ycpe.l(HeHHH rro cocTo&HBEM, 
cooTBeTCTBy:DIU:IM cepnn E ';' , YRa3aHBHe pacxo.mmmecs: l!JieHH coxpa-
mamcs:. Bo-BTOpRX, HaM He.HCBO, sa1leM HY'KHO Tpe6oBBTllo 3pMHTOBOCTH 
onepaTopa .6 Ba co6cTBemmx !fJymanmx cep:mr £ h cz) • 

5. Pe~TRBHCTCBaR RBa3HRnaCCHRa 

Ilepe~eM K KBS3HKHacc~ecKo~ agannsy ypaBHeHHH (3.3). YpaBHe
HI!e (3.3) HMeeT CllllcyJIHPHOCTJ; B TO'!Ke p = 0 ll IIOTO~ OTHOCIITCH K 
KHaccy ypaBHeBEi, ~ ROTOpHM ~o~a 6HTh npHMeHeHa no~cTaHOBRS naa
repa. KaK 113BeCTHof 1I/, IIO.l(CTSHOBRB Haarepa - 9TO rrepeXO.l( K HOBOA 
He3SBI!CliMOA rrepaMeHl!OJI ~ € (- "", "") , COr Jill CliO COOTHOmeJmKJ e -l, fJ , 
ll IIOCXE!,llYlDillSH SaMella <PYI!Kl1HII of Ha ~ "f' , COrJIIlCHO lf, e 'Y.< </ 

CJle.l(yH yi<aaaHHo~ perrerrry, BMecTO ypaBHeHIIH ( 3. 3) rrpHXO.l(HM K 
ypaBHeJmKJ 

cf2</ 2 J 
c1~z -f o a;"' = o • (5.1) 

B KOTOpOM \l!YHK!11IH QZ(~) HMeeT Bll.l( 

Q2(t) = - f 1- i?zc(z-f )..e f- $ e.t~ 
(5.2) 

~Kl11IH (5.2) KOHe'IHS rrpH KOHe'IBHX 
(5.1) rrpHMeHI!MO YCXOBI!e KBSHTOBaHHH 
aannCHBaeTca: B CJie.n:yuqeM Bz;u;e 

"li , II II03TO~ K ypaBBelmKJ 
(I.I), KOTOpoe B )(8HHOM cxy-qae 

,c 

J ./£!'<><'- f + Ae IE- fe 2~ /{ = -f<n+ fk), (5.3) 

r;n;e n = 0, I, •••• IlepexO.l(H B (5.3) oT :f K rrpelltlleA rrepeMeHHoA 

f noCJie He6QJU,mnx BWm:CJiemrlt HMeeM 
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(5.4) 

(5. 5) 

Bi<palreBl!e ,11M I!RTerpa.ll8 (5.4) MH y7ire !IpHBQIJ;WIH (CU. (2.10)),1! IIOBTQ

Jq, Y'IRTIIB8H (2.10), (5.4) II (5.5), JIOrKO Bli'lliCJIIIT:b l<B89lll<JIBCCII'Ie

CJ<Oe mrpalKeBl!e .IIM cneKTpa 

= [-1+ 

I?~e S, orrpe,lleJieHo TSl< llte, RBI< 11 B (3. 7). 

TaRI!M o6paSOM, MH !IpiiiWIII 1< .1tBYM BIIBO,Il!lM: 

a) KBBSIIKJiaCCWOeCKJ!A CIIOKTP COBIIa,llSOT C TO~ pesyJI:DTSTOM 

cep1111 (3.8); 

6) cep1111 (3.86) HOT B l<BBSI!J<llaCCIIK9. 

lllmo,11 (a) norrpaBJIHeT OIIIII6o'll!oe saKJimel!lle .Uaiiii,IlYc/91. EoJree I!RTPII

ryl!llli!M HBJ!HOTCH BIIBO,Il ( 6), 110 ero JierKO 06MCBliT:b. BcnOMHIIM, 'ITO 

liMO IillO 113 ceplll! ( 3. 86) IIOJIY'laJIOC:b IIB,IlOBl!e Ha 119HTP B RepeJIHTIIBI!CT

CKOM rrpa,lleJie. ECJIII 6H peJIHTIIBIICTCKBH J<BaSIIKJiaCCI!Ka J1pe,llCKa3aJia 

cepm> (3.86), TO BTO BBTOMaTW<OCKR 03HS'IBJIO 6H J<Ba3lll<JIBCCW09CJ<Oe 

06MCH8HH9 na,neHIDi Ha II;SHTp B HepeJUITWUI3M9, 'tlero, RBR MH y7.R; sua eM, 
ReT (CM. TeKCT IIOCJie g)oprqJIH (2.12)), C ,~~pyrOJ! CTOpoHH, MH y7ire ro

BOpRJIII 0 TOM, 'ITO ypBBHOHIIO (3.3) SJ<BI!BaJIOHTHO .IOlYM ypaBHOHIIHM illpe

lO!III'epa ,11M TpaXMepHoro STOMa BO,IlOpO,Il8 - C ( = t; II e = ~ • 

TaR 1IO'l9MY lKe He BOSHIIKBOT O,lli!OBpeMOHHO ,llByx Capilli? ,l(eJIO B TOM, 'ITO 

IIO,IlCTBHOBI<a JlaHrepa ,11M 1?, II {'~ J1PIIBO,Ili!T It O,lli!Drq II TDrq lKe 

pesyJI:DTBTY: 

(;: + %f = (~ -r -'hJZ. = (-I- 1';:'at')/4' 

II IIOSTDrq IIOCJie STOll II~CTBHOBKR o6a ypaBHeHRa CTSHOBRTCH T~OCT

BeHBJ:.IMl't, R YCJIOBRH .KBSHTOB8HRSI COBIIa,ItBDT. 
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