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PaooKaTpH:saeTca npH6nHEeHHYa ueTDA pemeHHH o6paTHo~ aaAaqH 

B T60pHH pacceHHHH. 

llyCTD HM66TCH ypaBH6HH6 illpeAHHrepa 

(I) 

C aaqanDHYKH ycnOBHHKH 

u{o)=O u'ro)=1.. (2) ' .., 
EcJIH npe;!lnonaraTD, uo J ~ /V(x)/ d.:£=C<oo, TO AnH 6onDmfiX l:. 

0 

H B6~6CTB6HHYX k KMeeT M6CTO 8CHMfiTOTHt{6CK06 ITOB6AeHH6 

(3) 

r;!le f/(1_) Ha3YBa6'1'0H npe,llenDHOR aamm!TYAOR H J'(ft.) npeAenDHOit 

qJaaoA. 

nna k:i~ , r,lle ~ B6~6CTB6HHOe, HK66M aCHMnTOTHqecKoe 

noBe,lleHHe 

u(x,k)""' 81(/t.)e-lz -t8.z(l.)e82
. (4) 

~:+«> 

EonH BJ- (~)::0 , To k .t aaaY:saeTca co6cTB6HHYM aaat~e-

aaeu ypaBH6HHH (I). 

B o6paTHOR 3~aqe paccuarpH~aercH ~occraHo~neHee ypa~aeHHH (I) npH 

aa,llaHHOM 3Hati6HHH 01(1) H HeKOTOp~X ;!lOITOnHHT6nDHNX ycnOBHHX. 

UapqeHKO B.A. H ArpOHOBHt16M 3.C. (4] 6Nn HccneAOBaH BOnpoc 0 

J 

. .......- . 



CYII!6CTBOBaHHH H e~HHCTB6HHOCTH llOT6HUHaJI8 V (~) ypaBH6HHR (I). 

Kpoye TOrO HUH 6HR ~aH M6TO~ pemeHHfi o6paTHO~ 3a~aqH, B OCHOBe 

KOTOporo ne~HT peweHH6 H6KOTOporo HHTerpaRbHOrO ypaBHeHHR. ITpH 

rrpaKTl·rt~ecKHX pacqeTax [I] , [2 _7 , [3 ] Bcm~y rrpe~nonaraeTcR, l.ITO 

llOT6HUHaR HMeeT 3a~aHHH~ BH~ . 06HKHOB6HHO paccMaTpHBaeTCfi TaK 

Ha3HBa6MH~ llOT6HUHaR ~KaBH, T.e • ., .c3t 
V{9ZJ = L Il l< -'~' 

k=l 

H OTHCKH!aVTCH K03¢¢HUH6HTH pa3R0%6BHH(HarrpMMep, MeTO~OM HaHMeHLWHX 

KBa~paToB). B aame~ pa6oTe BH~ rroTeHuHana sapaHee He sa~aeTcR, 

a ~aeTCfi M6TO~ H8XOE~6HHH WYHKUHH v(~) ypaBH6HHfi (I ) TaKOH, l.ITO 

Wa3a ! (k ) B BHpaE6HHH (3) COBlla~aeT C 3~8HHO~ . ~Rfi npH6RHE6HHOrO 

pemeHHfi o6paTHO~ 3a~al.IH rrpHM6H fi6TCfi He npepHBHH~ aHanor M6TO~a 

HblDTOHa. B pac5oTax [ 5] , [6) , [7] 3TOT MeTa~ npHueHHJICR ~R rrpH

ClnHEeHHoro peweHHR rpaHHl.IHO~ 3a~aqH ~Rfi H6RHH6~HOrO ~H~6p6HUH-

8RbHOrO y paBH6HHff H ~Rfi pemeHHfi H6JIHH6MHOrO HHTerpaRbHOrO ypaBHe

HH R. 

B paa~ene I HacToRme~ pa6oTH npHBe~eHa TeopeMa o rrpHMeHH

u ocTH aerrpepHBHoro aHanora MeTo~a HbJOToHa ~nR pemeHHR HenHHe~Horo 

WYHKUHOHaJibHoro ypaBHeHHR H TeopeMa o cyll!eCTBOBaHHH peweHHR o6pa T

HO~ 3a~al.IH H ero 6~HHCTB6HHOCTH. 

B paa~ene rr paCCMOTpeH M6TO~ npH 6JIHE6HHoro pemeHHfl o6paTHO~ 

3a~aqH H llpHB6~6Hhl l.IHCJI6HHH6 peayJibTaThl 3TOrO pe weHHH . 

I. Teope Ma I. [ 5] 11yc n £1)-HenpepHBHaR tiJYHKI..\HR , oT o6palKaiOl!laH 

ClaHaXOBO llpOCTpaHC TBO .X B 6aHaXOBO llpOCTpaHCTBO Y • lJycTD 

ypaBH6Hll!e 

c1J ( x) zO 
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HMeeT e~HHCTBeHHOe peweHHe ~ B OTRpHTO« 06nacTH ~ rrpocTpaH-

CTBa X •. IIpe,llrronOJltHM, tiTO B o6nacTH 7J cymecTByK>T HerrpepHBHHe 

npoK3BO.llHble ~pewe cfY 
1
(3£), if> "r:x.). II yen ,7.1anee B ]) cymecTByeT o6-

paTHbl~ onepaTOp p'l~J-1 , ,llnH KOTOpOrO BbiiTOnHHeTCH HepaBeHCTBO 

Tor~a cymecTByeT ci!Jepa S :I/ .:X- X*// ::f E. , npHHa,llneJKamaH o6nacTH JJ ~ 

TaKaH, tiTO .n;m:1 moooro Xo f S ,llHq)I!JepeHUHan:oHoe ypaBHeHHe 

' 
r,lle t- B8!l.l8CTB8HHbl« napaMeTp> C Hatian:OHblM ycnOBHe.M 

.J. (o) = Xo 

II! MeeT pelll8HII!e X (i) ,zJ;nH 0 £, t ~a? H .lim :£ ( t) - ~.,. , 
t-DD 

Ilycu Tenep:o sa.n;aHa rrpe.n;en:oHaH I!Jaaa rf(k) .n;nH kE(O , +ot:>) . 

.ztmi k < o nonoJKKM rf(~J::- t(-ll) 111 BBe,lleM S(-lt) = e •.2.i.J'(<~J . 

S (~) Ha3biBaeTCH ilJYHKUHeH pacceHHHH. ~MeeT M8CTO cne,n;yKJ!l.laH 

Teopeua. 

TeopeMa 2 [8] . IIycT:o aa.n;aHa ilJYHKl.\HH pacceHHII!H S(k) , 

06na~aKJmaH CBO~CTBaMK: 

I) /S(A.)/=S(O) = S(oo)""i 

2) 5 (-k)=S(I-J=S- 1 (1) 

3) S(k)=d+f~""fi'(t}e_'Jctdt ~ ?.ft [~jP(tJ/dt<oo 

4) aJCj s {1.) r: =-lr;rm ' m- uenoe. 

Tor~a cymecTByeT ilJYHKl.\HH Vf-l) .n;nH 06:£. <+ao TaRaH, tiTo 

npe.n;eJJ:oHaH \{laaa .n;nH ypaBHeHHH (I) ecn <f(i) = f.z aJUj S(k). 

ITpK aTOM V (3£) Be,n;eT ce6H aHanorHtiHO npoll!sBo.n;Hoi-1 /i'ft) npH t >0. 
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, 
B 'llaCTHOCTH, .n;JIH Toro llT06H BbiiTOJIHHJioc:o ycJIOBHe f .l:/Vf~)/ol.'£ <oo 

- I 0 He o6xo.n;HMO 1r1 .n;ocTaTotlHO, tlT06br f t I fi' (i) I dt < ao • 
0 

ECJIH m-= 0 , TO ITOTeHl..(HaJI V (:%) onpe,n;eJIHeTCH O,ll;H03HatlHO. 

ECJIH m >0 ' TO ITOTeHI..(VIaJI V(~) He onpe.n;eJIHeTCH O,ll;H03HatlHO, 

a cymecTByeT 1..(6JIOe n1 - napaMeTpMtleCKOe ceue~CTBO IIOTeHl..(HaJIOB 

Ta!mx, liTO ypaBH6HHe (I) !.1MeeT 01{k) B Kat!eCTBe rrpe,lleJI.bHOt! 

cpash! M ,llaHHble llMC1Ia An=- X~ ( n=1. . ... m) B KalleCTBe co6cTBeHHbiX 

3HalleHHtl. 

n. llepeH.n;eM K llHC1IeHHOMY pemeHHID HameM 3a,llatlH. YpaBHeHHe (I) 

MO~HO npeo6pa30BaT.b K BVIJlY 

y'rxJ =- V~:£) sin2-(~x.,.y) 

c Hatla1I.bHhiM ycnoBvreu 

yro)=O, 

A1IH KOToporo fim 11 (:£, k) "= J' (I.}. 
~-oO t1 

(5) 

(6) 

[9} 

YpaBHeHHeu (5) c HallaJI.bHhiM ycnoBvreM (6) sa.n;aHo HeRoTopoe 

npeo6pasoBaHvre Y' , r,lle IfaJK.n;oMy rroTeHl..(Hany V($} cooTBeTCTByeT 
(flaaa J (i), 

Mmeu pemeHKe tPYHKUHDHa1I.oHoro ypaBHeHHH 

lf(v):::o me. if;(V}=-Y(V)-o=o . 

ITpe.n;rronoJKHM, tlTO ,ll;1IH Hcxo.n;HoM (flash! Bhiii01IHeHbl yc1IOBHH I) ~ 4) 

Teopeuh! 2, r.n;e m=o . Tor.n;a Harne (flyHRUHOHaR.bHOe ypaBHeHHe 

HMeeT 6JlHHCTBeHHoe pemeHvre V* , KDTopoe 6y,lleM (npH npe,llrro1Io~e

HHH, tlTO d (k_) ::Ja,llaHO ARH Bcex f< ) HCRaT.b IIJT8M BBe,n;eHHH napa

MeTpa . 

llpHBe.n;eM aJiropHTM pacqeTa. 

t 
m1 I f <» _J.. J'"'V(J)JinJ..{Kf+<J)dJ 
't' (v)h =-7< lr.fzJ.Iinrk~ +J)e I< ~ 'd~ C?; 

I p 0 
V-t (;;( ) "' n { 3; ) 6 
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Paao6:&eM nonyoc:r, o~t<roO npHL!~MH napaJIJieJI:&Hbi.MH 0011 ~ 

f = fi ( i = 0 
7

1., . .. ) , OTCTO.fll!lHMI1 O.ztHa OT .ztpyro~ Ha paCCTOHI!MH Jj it' 
BTopoe ypaBHeHHe CI-iCTeMbl (7) aaMeHI'IM npe6JIH:.KeHHhiM paaHoCTHhiM 

COOTHOWeHHeM 

Ha cnoe i ~t o pewaeM HHTerpan:oHoe ypaBHeHHe 

¢'rv)h =- if;;rv) (9) 

OTHOCMT8JI1>HO h (z) , .fi,ZtpO KOTOpOrO aa.ztaeTCH nocpe.ztCTBOM pemeHH.fl 

,ZtHqJqlepeHUIIIaJI:&HOrO ypaBH8HHfl (5) Tip!! 3a,ZtaHHOM Hat!aJI:OHOM 3Hal!eHTtm 

V(:l) . ll3 ypaBHeHM.fl (8) Hall.zteM V( ~), cooTBeTcTBYJOmee HOBOMY 

aHal!eHHJO napaMeTpa t, 11 npouecc nonTop.ReTcH. HHTerpan:oHoe ypaB

HeHMe (9) ecT:o ypanHeHHe nepBoro po.zta. 3a.ztaqa o ero pemeHHM -

HeKoppeKTHaH aa,7:(al1a. Ee pemaeM no MeTo.zty THxoHona [ IO] • B Kal!ecT

ne Hal!aJI:oHoro aHal!eHHH noTeHU11aJia 6p~JII1 noTeHU11aJI 113 [I] • 

HHJKe rrp111BO.zti1M rpa(PI1KH ·rroTeHul1ana rrp111 paaHhiX aHal!eHHHX rrpe.zten;r,

Hott <{Jaabl. 

Ha rrepno.w piiiCYHKe ,7:\aHhl aHaqeHHH rroTeHuHaJia, ~HqHcJieHHHe ~ 

{I) , a TaKJKe BhltiHCJieHHble HaMH IlpH TOM lite 3Hal!8HI/IH @aabl J (If). 

Ha BTOpOM p11CYHKe HaXO,Zt.fiTCH ,ZtBa ITOTeHUHaJia, KOTOpble nocqHTaHbl 

npH .ztByx pa3HhiX npo.ztoJI~eHHHX sKcnepHMeHTaJI:oHott @a3~. BI1,7:\HO, liTO 

ITOTeHU11aJI CV.JI:OHO 3aBHCHT OT npO.ztOJI~eHIII.fl. 

3HaqeHHe <{Ja3bl HaXO,i\HTC.fl Ha TpeT:OeM pHCYHKe. 

IlpH Be ex B~l!HCJieHHHX war no i CipancH trt t' =d. H BepxHH.fl 

rpaH:o B HHTerpan:&HOM ypanHeHMI1 (9) x 1 :2.5 , a npouecc cTa6111-

JII13aUHH npO.zt OJI~aJICfl ,ZtO YCTaHOBJieHHff 4 ,7:\eCHTHl!H~X 3HaKOB. nH~(PepeH

UHaJI:&HOe ypaBH8HHe (5) Cl!I/ITaJIOCl> C TOl!HOCTl>JO .ztO 5 ,ZteC. ~H . 
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M~ He o6cyx~anH s~ecL Bonpoc~ e~HHCTBeHHOCTH Hawero peweHHR 

npH wase, 38~8HHO~ H8 KOHeqHQM npoMeXyTK6 (HRH TOqHee, B KOHeqHOM 

qacne OT~6RbH~X ToqeK 3TOrO npOMeXyTKa ) , a T8KX6 38BHCHMOCTb pewe

HHR OT aaqanLHOrO npH6RHX6HHH, cqHT8H HX npe~M6TOM ~anLHe~wero 

p8CCM0Tp6HHH, 
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TadnH~~ 3HaqeHKff noTeH~Hana npK OCHOBHOM 

(3KCll8pHM6HTaHDHOM ) 3HaqeHHK K pa3H~X npo~on~eHHffX 

npe~eHDHO~ <lla3H 

A. llpH OCHOBHOM 3HaqeHKH q,aaH: 

Tae5Jll'l~a I 

(ITpH 3KCne pHM6HTaHDHOM 3HaqeHHH Wa3H) 

3HaqeHHe ~ lloTeH~Han, nocqHTaHHH~ IT ocqKTaHHH~ 
B [lJ 

O.I 333.90 334 . 50 
0.3 22. 77 20.89 
0.6 - 3.30 - 2.48 
0.8 - 2.68 - 2.63 
I.O - 1. 50 - I. I9 
1.3 - 0.51 - 0. 73 
1.6 - 0.15 - 0. 036 
2.0 - 0. 035 - 0.108 
2. 5 - 0. 018 - 0. 228 

TaonHga 2 
(IT pH pa 3HHX npo~on~eHHflX Wa3~) 

HaLm 

3HaqeHHe a; lloTeH~Han npH ne pBOM ilpH BTO~OM npo~on-
npo~on~eHHH q,aa~ ~eHHH a 3bl 

O. I 324.92 I 175 
0. 3 17.70 308.90 
0.6 - 3.95 137 . 80 
0.8 - 3.09 52. 85 
I.O -I.~ 2. 03 
1.3 - 0.593 - 5.22 
I.6 - 0.165 8 . 90 
2. 0 0. 003 - 18 .09 
2 .. 5 - 0. 0259 ·- 2I.I2 

" 
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(j)-npu nep6o!'f npogo/lxeHvu 'f'O.:JI>I. 

~-npu &mopo,v npogon:;./c~Huu t;DO.JIII. 

Pile. 2. 
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