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Maorue ~msuqecKHe npo6newu (s~aqm aenHHelaoH TeopHH nona, . 
. . - . . ' {. . . ~ . . . - . . . . ' ; .. . . 

,1tBHlB:6HHli .saplilB:6HHbiX qacTHI{ B 31I6KTpOW8.I'HHTHbiX IIOllliX_,. ~HSHKH n;nas-

MH, TeOpHH pacceHHHli, TeOpHH ,1tHCIIepcH·OHHbiX, COOTHOmeHHI H ,1tp.) . ; "' ' .~ . 

npHB0.1tliT K pemeHHil lie;nuaeHHwc: ypa:sHeHHI_ (.1tH~epeHI{Ha:n:&ame, HH-

Terpa:n:r.aia:, HHTerp0-.1t.l4~epeHI{HM:&HbiX H T~,1t.). 

HapH,1ty C HCC1I6,1tOBaHHliMH, CBHSaHHHWH C cy~eCTBOBaHHeM H 6,1tHH-

" CTB6HHOCT:&Il pemeHHli STHX S~aq, a TaKlB:e C KaqecT:BeHHWIH 'u aHa1IH-

THqecKHWH II0,1tX0,1ta»H ,1t1IH OIIHCaHHH IIOB6,1t6HHli pemeHHI, BaEHe~myll poni 

HrpaDT HCC1I6,1tOBaHHli, IIOCBH~eHHHe paspaCiOTKe llHC1I6HHbiX W6T0,1tOB pe

meHHli TaKHX S~aq. ilOC1I6,1tHee HallpaB1I6HHe OCOCieHHO aKTyan:&HO B CBli-
r·· ; 

SH C Te», qTo H61IHH6liH!le MaTe!.laTHlleCKHe S~allH,:BOSHHKall~He npH 

OIIHCaHHH ipHSHqecKHX li:Bll6HH~, CT01I:& C1IOEH!l, "qTQ He II0,1t,1tallTCH Ka-.. 
qeCTB6HHOMY HCCll6,1tOBaHHil H1IH HaiiHCaHHil pemeHHli B aHa:JIHTHqecKOM 

BH,1t6 Cies cep:&eSHbiX ynpo~eHH~ a~al{H. fi0,1tllaC.e,1tHHCTB6HHOI BOSMOlB:

HOCT:&Il HCC1I6,1tOB8HHli HB1IH6TCH paspaCiOTKa XOpomero a;nropHTMa llHC1IeH

HOrO pemeHHH a~allH H ero pea:nuaal{Hli Ha 31I6KTpOHHOI.t B!lllHCJIHT61I:&HOI 

MamHHe. Ho H B TeX c;nyqaax, KOr,1ta a~aqa ,1tOIIyCKaeT KalleCTB6HHOe 

H1IH aH81IHTHll6CKOe HCC1I6,1tOBaHHe, qHC1I8HHOe pemeHHe MOlB:eT OK838T:&Cli 

Cio;nee OIITHM81I:&H!lM C TOllKH apeHHli aaTpaT BpeMeHH Ha HCC1I6,1tOBaHH6 • .• . 
B noc:ne,1taee :spewa coa,1taHHil a~eKTHBH!lX llHcneHHbiX MeT0,1tOB pe~ 

meaua HB1IHHeiHbiX a~aq Y.1tB1IHeTca Cio;n:r,moe BHHMaHHe KaK :s CCCP, TaK 

H :s. ,1tpyrmc CTpaHax •. K aToi.t oCi;nacTH OTHOCliTCli paCioT!l T.aKHX KPYIIHbiX 

MaTeMaTHKOB, KaK A.H.THXOHOB,A.A.CaMapcKHI, r.~.Map-qyK, M.M.HHeHKO, 

P.Benn»aa, ~.Ko;n;naTI{, IT.XeHpHllH,, rr.~aKc, P.PHXTMalep. 

n.l4ccepTai{Hli IIOC~li~eHa HCC1IB,1tOB8HHil HBKOTOpbiX HB1IHHBIHbiX a~aq 

.3 



COEp6K6HHOl ~HSHKH K6TO~aMH Ea~CJIHT6JlDHOl HaTeKaTHKH. C~opwynzpy

eK H6KOTOpae TaKH6 S~a~. 
A) 3a~aqa o Haxo~eHHH qacTzueno~o6HHX pemeaul E aenzaenaolt 

Teopzz'nona (IJ •· 
PaccwoTpHK ypaEaeaze 

" J,._ r.:_ .,_ it_ 
~ + x ~ ~ ~- - 0 , . . . . (I) 

n. > 0 , X >O_ 

. 3~6CD -~ (X.) - H6HSE6CTHB.H ~YHKUHH 1 y~oEneTEOpllllll!a.fl 

YCJIOEHHK: 
(' 

~(o) -=~o ~ <OD ,. I LJ (o)=O ,.ij(+oa}=O .•. (2) 

~ 0 ·- H6HSE6CTHati llOJIOU:TenDHait napaweTp • 

3~aqa (IJ - (2) ECTpeqaeTc& E aeuaeltaoli:TeopiiiH nona, E 

CTaTHCTHqecKol TeopHM a~a. 

. B C:BHSH· .C' S~aqelt (I) - (2) :BOSHHKaDT EOnpoca 0 KOJ!HqecTEe 

pemeHHA, a TaK&e 06 HX·HSXO~eHHHo 

• B) 06paTHa.H s~aqa TeopHH pacce&HMH [2) , [3] • 

·PaCCKOTpHK ypaEH6HHe·ffipe~HHrepa 

LL''··+ [Kl.- V'(x)J U=O 

c aaqanDHaK ycno:szew 

u· ( o) = o , _u. 1 l o) = 4 , 
r~e K H:Bnll6TCH. napaweTpOK. 

• J ~:' 

(3) 

(4) 

. ~YHKUHH 1J' ( ~) · ( 0 -~ X<. +cO) Hasa:saeTCll. llOT6HIU'IaROK. 

06aqao npe~nonaraDT, qTo . -jxl1!(~1/cloc -<co ·, '(5) 
0 

4 

TipM 6onDmHX ~ pemeaze s~aqft (3)·- (4) IIIMeeT aczwnTo-
e f • •, •• I t 

THKY 

U (~, K), /I{K)..Un..{Kx +D(t<)}~ o(fi., ~ .. 
r~e A( K ) HaaaEaeTCll npe~enDHOA aunnHTy~oJ.t, a o ( K) . 

( 0 < K < oo )' - npe~enuoJ.t ~aaojt~ .. , 

'06paTHaH a~aqa.TeOpHH paCC6llHHH COCTOHT-E HSXO~eHHH_ 

noTeauzana 11'(::,::), ecnH s~aaa npe~eJIDHa.H ~asa. o ( K) 

( 0 < t< <oo) .• 3~ecD npe~nonaraeT.ca, qTo .0(0) = O(oo). =0. 
' . . . . - . . ' 

lilccne~o:saame paapemHwocTH STOlt s~a~ npo:se~~Ho :s 

pa6oTax B.A.MapqenKo, lii.M.renD~aH~a, B~~-~eBHTaaa m 

3.C.Arpaao:sna [2,3] .• · 
B) Ba:so~ nyqKa aapHllteHHmc qacTHu us ycKopHTeJii:. 

BalltH0£1 ~~aqe£1 npH COS~aH~IH • YCKOpHTenen aapHllt6HHWC ~a-. 

CTHU HBnHeTcH s~aqa o no;zt6ope MX napaMeTpo:s ;~tnH 06ec

neqeHHll Tpe6yewmc C:B0£1CTB Ba:B6;zt6HHOrO HS YCKOpHT6JIH 

nyqKa. 8Ta npo6newa pacn~ae.TcH Ha uenaii p&;zt cnoumc 

MaT6MaTH'l6CKHX S~aq, K~aH HS KOTOpWC Tpe6yeT paspa60TKH 
weTo~a ee pemeHHH. 

0,l{Ha HS :BOSMOlltHbiX MaTeMaTzqeCKHX S~a'l CTa,BHTCH cne,eyll
lllHH o6paaow ~ 

Tpe6yeTCH pemHTD ypaBH6HHe _ . 
II g_fl.l. j_ .t . I 

.f=Rs+~ +(Rs+s>)-R 4 (Rs-1-J) F(J)~-JN,f,J).(6) 

3,1{6CD j> = ~ ( tf) - HCKOMall ~YHKIU'Ill; ' tf- apryMeHT • 

Ypa:sHeHze (6) onzcm3aeT ,l{:BHllteHze qacTzua E YarHHTHow no

ne yCKOpHT6nH. B Ka'leCTE6 CHCTe»a KOOp;ztHHaT :Ba6paaa no-
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.napHrui CI'ICTewa. R = Rs+ J' - no1mpawt PBJtHyc; lf- ·no.napHilit yro.n; 

R·Rs,(Rs=Const)- paBHOBeCHaH op6HTa; 

J(tf)- OTK~OHeHI'Je. ll~CTI'I~ OT PaBHOBeCHOH op6HT!li 
. . 

R 4 - KOHCTaHTa; 
• >~ 

F(y)- SBJtaHHaH \PYHK~a, oni'I,CilBaDIIlaH warHI'ITHoe no.ne 

ycKOPHTe.na. 

YpaBHeHHe (5) paccwaTpHBaeTca aa npowezyTKax 

[lfo; lf1J ~{'f.,; t.fz.}, ,;, 
7 

{ 'fn-1 j ifn] 
7 

r,lte tfo < lf~ < ... '< lfn. B npoue:atyTKe [!fo; !f~l pemeHI'Ie YPaBHeHI'IH (6) 

I'ISBeCTHO. B TOllKax lfl 'tf.~.,. .. ' lfn-t pemeHHe f('f) npeTepneBaeT pas

pllB, KOTopult onpe.zte.nHeTcH c.ne.ztYJOIIli'IM cnoco6o:Y. 

Pacc:YOTPI'IY npouezyTKI'I ·' :•' 

[lfi-1; lfi] u.. [!fi; t.fiu}, U=1,Z, ... ,n-.,J. 

Ilycn pemeHHe ypaBHeHI'JH (Gf H ero npOHSBO~rul B TOllKe . If~ If.:- 0 

HMeJOT SHalleHHH 

.? = .P .. < Y\ r , s>' = .?~ ( tf, > , 
a pemeHHe Taro :ate ypaBHeHI'IH 11 ero npoHSBO~Haa :Jl TOt~Ke tf= tf>• +O 

I'I:YeDT SHalleHHll 

J=~n ('fi) 7 j'
1
= J'~ (tfi). 

(A- .neBoe, II- npaBoe sHat~eHHe B TOllKe ~;). 

~eB!le 1'1 npaB!le SHatleHI'IH B TOllKe lfi .CBHSaH!l COOTHOmeHI'IllYI'I 

.Pn ( tfd = 5'.- ('-Pi)+ ly~ ( t.f;) (?) 

(i=1,i, ... ,n.-d 
I I .. 

? II ( t.fi.) ""<:>{ i. -+- 5' II { l.fd (8) 

3.zteC:& l- S~aHHall KOHCTaH~a, cXi ,lt.liH HeKOTOpllX i paBHU HYJID, a 

.lt.lill OCTa.lii.HllX SHatleHHJ.t i. OHI'I H~.!IHIOTCH .Hel'lsBeCTHUYH BeJII'IllHHaJII'I. 

Cpe,ltl'l tfi ( i. =. 2,3, ••• , tt ) ecn aecKOJII.KO aaatteHI'IJ.t eft.·" , 
k : l, 2, ... m ' . ( lfi. < lfi~ ~ ~ . . < l.fi- = lfn) , 

6 

npl'l KOTOpmc Sa,ltaJOTCH KpaeB!le YC.liOBI'IH ,lt.!Ill YPaBHeHI'Jll (6) O,ltHOro HS 
- " ,. . ~ . ~ . ' ' 

.ztByx THITOB: 

$. ( C/i~ )=f..: ' (9) I'IJII'I 

I . :-. I 

§'.. ( lf}K) .., f IC 
1 

-· 

' . (IO) 
r.zte ~r:. , S~ - 38,1taHHUe BeJI~llHH!l. 

· B tiJopMy.ne {8) npm ~fl. := 'f, 
1'1 npl'llft = Cf.·k· (t< =I,2, •• ;, m.--t) 

o(i HB.liHIOTCll Hei'ISBBCTH!lMI'I Be.lii'Illi'IHaMI'I 1 a npH OCTaH:&HHX SHatleHI'IllX ~; 
BBJII'Jtli'IHbi . ol. i PaBH!l HY.liJO. 

PaccuoTpHM npoue:atyToK [ cf, ;,lf1:J OH paa6HBaeTca Ha npoMe:atyTKI'I 

[ If{ ; lf.d , [ tft ; lf3], ... , [ tf~ -1 ; <ft] , ( <fz "' lfi., ) • 

T .K. pemeHue ypaBaen11a (6). B [!.fo; If.,] n1e.ztno~ar~eM· ~~l!e~TH!l~: To 

1'13 (?) C.!Ie.ztyeT, "'TO 113B6CTHO 1'1• 

Jn~(!f;), jii(Cf.,) +lj: {<f.,).' 
'· 

B TOllKe l/i1 a8,1taHo KpaeBoe yc.none THna· (9) u.nP! (I<J). · 

B TO"'KBX tpi (i. =2,3~. ~. ,· ~-1 ) BbliroitHHioTCll YCJIOBI'Ill (?), '(8) C 
di=·o.·. ·' 

,r,;. ,, 

Tpe6yeTca HaliT.I'l WYHK~JO J = .f (<f) H. o<1 TaKI'le, llT06!l . 

tlJYHK~I'Ill J' = f ('f) Y.ztOB.liBTBOpHJial.i!HtlJ\PepeH~am;HoMy ypaBHeHHil (6) 

B llpOMBlKYTKaX '( lf1; 1/~,}, ••• , [tfz•_,; <f2.], B T~tlKax·: <f= tfi' 

( i = I,2,3, •• ·., "l.-1 ) BbiiTO.liHHJII'lc!.· cooi'HomeHI1H(7)', (8), ·a B 'TollKax 

tf1 1'1 tfc. 6H.nl'l BhiiTO.liHeH!l '3~UtaHH!le KpaeBh!e yc.noBHH. 

Ha npoMelltyTKax [ tf,_L ; lfiJ.. ~ t ['fi,.,; w.-,;,J 3a.ztaqa •. CTaBHTCH aHa.no

rl'ltlHO TOLly, KWt STO Olli'ICaHO .zt.liH npOMelltyTKa {tf,' j tfi~,] • 
IlpHBe.zteHHaH nocTaHoBKa sa,ztat~a o BHBo.zte ny~a OTHOCHTCH.K 

pas.nl'ltlHUM ycKopuTe.nay (Hanpzuep, CepnyxoBcKouy). 

. 
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r) 38,1talla 0 H8XOl!Qt8HHH CU8KTpa CTa~oHapHOil Typ6yneHTHOCTH . 

nnaallhl (4]. 

Haxox~eHHe cneKTpa CTa~oHapHoil,Typ6yneHTHOCTH nnaallhl [4,5] 
. .,J • 

CEO~HTCH K pemeHHD H8JIHH8HHOI'O HHTerpan~HOI'O ypaEH8HHH 

~<:t? =.a. (x.) jK (f>lL[ ~<:r.>' ~ (x Vf)] d F + . 

· +& { f;r {df L(~, eJlf[~,?,tJ(xJ,y(xVfJ,yr;xqj,yf.trt+f~';?}t 
o o · (II) 

$ - . . 

1-fd'l fdf H(f,f()lf["f,?/f(X), rrzvrJ~yt:u'f)~yf:tJfl+f-1/) 1 + 
1 7 . 

+ .t jd?/df N('f,f)W['f~ ?,yrxJ, yf:l:t/f), yr(l;q) ,y(.l:YJ~?-t'J] J. 
I o 

S~ec~ ~(x)- HeHaBeCTHaH <l>YHK~H (cneKTp),Q(x),f.,K(f) 1U,L,7f, 
M,N,W- aBJtaHHue .<l>YHK~H CEOHX apryKeHTOE. 

PaaBHTHIO H8KOTOpbiX MaTeMaTIII'I6CKHX lo46TO~OE pemeHHH H8JIHH8HHbiX .3BJtall 

H lt!X npHMeHeHHIO K S8,1taliBJI WHSHKH !) - r) H UOCElilll8Ha ~HCC6pTa~H. 

ll. nl/lccepTa~li COCTOHT'Hs ~Eyx llaCT8H 1 nepBali HS KOTOPbiX.UO

CElilll8Ha paaBIIITHD liHCJI8HHbiX li8TO~OE pemeHHli pasJIIII'IHbiX H8JIHH8HHbiX sa~ 

~aq YaTeMaTHKH 1 a BTOpaH- npHY6HeHHIO STIIIX M8TO~OB K S8,1tallaY A)-r). . ' . ' . . . ' ' 

llepBali llaCT~ COCTOIIIT HS C8liH I'JiaE, a BTOpaH - HS '16TUpex. 

0CTaHOBHliCli KpaTKO Ha CO~epxaHHH .I-ii H 2-~ ~aCTH ~HCCepTa~H. 

B nep:ao~ rnaBe nep:aoa.t~acTH pasBIIIBaeTca I:ienpepaBHhlil aHanor 

KeTo~a H~DTOHa npiiiMeHHTen~Ho K HeJIHHeilHOMY a6cTpaKTHOMYIPaBHeHHD. 
~ . . . ' . ' . ' ' . . ; 

llycu 
~ = lf (X.) . . • . - (I2) 

8 

! 

i 

i 

't 

HemiHetiHuit onepaTop, nepe:ao~allllllil npocirpaHcT:ao BaHaxa X (x6 X ) E 

npocTpaHCTEo B~axa Y ( :1 e.Y ) •. dnepaTop Y MolleT. 6un onpe~eneH He 

Ha Ecew npocTpaHCTBe X, a Jmm~ :a HeKoTopoti ero o6nacTH G ~. 

Tpe6yeTc~ P.emHT~ ypaBHeHue 

lJ (.x)=O, . (!3) '-.... 

T .e. HaitTH TaKOH SJI8Mf!HT x* c. G ' KOTOpb!it nepeEO,lliiiTC!i E HyneEoit 

aneueHT npOCTpaHCTBa y • SneueHT x* liOllteT 6b1Tb He e~HHCTE8HHblll. 

Ilpe:ztHonolltlllw, ·t~To ·X € X SaBHCHT oT BelllecueHHoro HeoTpHJ:~aTen~Horo 
napaweTpa t TaKHY o6pasou, 'ITo ·y~oEneT:aopaeirca ~H!MepeH~an~I:ioe 
YPaBHeHHe 

d lf [xttJ] = _ c.f [x(t)] 
dt . 

I I I . Ilpe~nonaraa CYlll6CTBOEaHHe If (X) H l.f' cxr nonyll:HM 
. . . ' 

~ = -l.f'cxr' if (xJ .•....•. 

(I4) 

(I5) 
EcnH :ztJIH nocne~Hero :ztW.P\IJepeH~a;;:&Horo YPaBHeHHa · sa:ztaT:& Hat~an:&Hoe . 
ycnmme 

X {t.) f-t=o =X o , 

TO pemeHHe 38,1tall:H KomH (I5)-(I6),B006llle I'OBOpa,cy~eCTByeT H 

e~HHCTBeHHo. IlpH ireKOTOpbiX npe~nonoxeHIIIaX pem~HHe X = x (tJ 
IIIMeeT'npe:zten 

·hm x(-tJ=x* "'' . r;zte X - pemeHIIIe ypa:aHeHIIIH (!3). 

(I6)' 

-f_~ +OO ~ 

B pa6oTe M.K.raEypiiiHa (cu. [6]) Hs~qaeTca :aonpoc o cxo:ztHYOCTH. 

Henpepb!BHoro aHanora weTo:zta H:&DToHa :ztna ypa:aHeHH!i (I3) K pemeHHD 

STOI'O ypaBHeHUH. B STOH pa6oTe He npe:ztnonaraeTcH, 'ITO pemeHIIIe. no

CTaBR6HHOli a~a'IH cy~eCTByeT. YCROBIIIH Teopeu~, ,llOKaSaHHOH B [6], 
rapaHTIIIPYIOT III cy~eCTBOBaHHe pemeHHli ypa:aHeHI/Ili (I3) n cxo:ztHMOCT~ K 
Heuy aenpepNBHoro aHa~ora uexo~n H~~oua. 
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Ha Ham Barn~.coBMe~eHHe ~Byx TPY~HHX npo6neu (~y~eCTBOBaa~e 

pemeHHH H CXO~HKOCTb K Heuy HeKeTepore npe~ecca) Be~eT K Tpy~He 
npe:ilepH6LIIDI ycnOBHHM,· npH KeTepllX HM6DT LI6CTe. e6a .YTB6pJK,ll6HHH-. 

Benpec o cy~ecTBeBaHHH pemeHHH HenHHe~Hero ypaBHeHRH qacTe ~ene-
. ~ 

ceo6paaHe H3y1IaTb H63aBHCHMe eT MeTe~a ere HaxelK,ll6HHH. 

B nepBeii rnaae nepBo~_qacTH ~HccepTa~H paaBHBaeTcH Renpep~~ 

HID! aHaner ueTe~a H:&JOTOHa npuueRHTenbHe K a6cTpaKTHeMy ypaBHeHHJO 
(I3). 

~e~a3HB86TCH cxe~HMOCTb MeTe~a B npe~nen9X6HHH cy~eCTBeBaHHH .. 
e~Here H:zm HecKen:&KHX HaonnpeBaHHHX .pemeHHH. B Keii~e rnaau edecHe-

B~aeTCH npH6nuxeHHH~ MeTe~ pemeHHH a~aq Komw (IS)~(I6). 
- /<Ff-/111 PeaynbTaTu, uayqaeuue B BTOii rnaBe, eny6nHKOBaH!i _B pa6oTax 

Be BTepoii rnaBe nepBOH 1IaCTH HayqaeTCH H6HHH6HHee HHTerpan:&~ 

Hoe YPaBHeHHe & 

U(x}=~ /lx,f,U{'f)]df' (I7~ 
r~e f {X 1 F 1 U (f)) - ~BalK,llbl HenpepHBHe ~H!MiepeH~pyeMaH WYHK~Ii 
CBOHX apryLI6HTOB. 

B coeTBeTCTBHH c TeopeMoii rnaau nepBo~ ypaBHeRHe (I7) aaMeHH-
eTcH CHCT6MOH -

. - . t 

V'(x 1t)- Jf~ [X,l1 U{f,t)]1f(~,t)d'f = [~[x,f,u(yJ]d"f-U(x,t) .. (IS) 
. . a.. -- a.. \ - -

'OU~~tJ = lf(X,t) (I9) 

B CHCTeMe (I~(I9) H6HBB6CTHbU.fH liBHiilDTCH tl>YHK~H 'lf(X, t} H U (x,t) , 

U. £. X 6 f, , . 0 ~ t ~ + oO •. IlpH f =0 B~aeTCH Ha1IM:&HOe ;)'CHeBHe 

U (x,o)::: Uo (x) .. (20) 
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u 

ilpH HeKoTopux ~ony~eHHHx o rn~KOCTH WYHK~H f , cy~ecTBOBaHHH pe

meHHii ypaBHeH~H (I7) H BH6ope <l>YHK¢'!H U..( .x) \ -~eKaaUBaeTcH, 1ITe aa
~aqa (IB)-{1:9)-(20) paapemHMa ,JtnH Bcex o ~ t: < +00 - H 

. . ' 

&m u(x,t)=U*(x) , r,Jte 
t.-...+oo - . 

U II- (X) - pemeHHe YPaBH6HHii (I7) ~ a CXO,JtHMOCTb llOHHL!ae~CH B 
L . CMHCne M6Tpi!KH npOCTpaHCTBa C [a,f,.J. PeayJI:&TaT!i BTOpOii rnaBu 

1IaCTH nepBoil ony6nHKoBaHu B pa6eTax fi2], [I3] • _ 

rnaBa TpeTbH nepBoii 1IaCTH nocBH~eHa rpaawqguu a~aqay ~nH 
o6uKHOBeHHHX HenuHeiiHHX .JtH<I>tl>epeH~an:&HHX YPaBHeHHii • 

PaccuaTpHBaeTcH YPaBHeHHe 

· (n) 1 ·( · ' 1 rn-rJ )' 
~ +I X I 'I'-~ 1 .... ~ = 0 (21) 

c KpaeBum ycnoBHHMH · 

(i} . 

~ (a)=t/11 ({;)=0 
i=O,f, ... ,K--1; j=0,/

1
,.,

7
11-K-d., (22)-

HenHHeilHaH a~aqa (21)-(22) aaueHHeTcH CHCT~Moii 

l 
ftt'(l1} 1

1 
{ 1 Cn-IJ} .,-fn-r} · .1' ( · 1 (n-rJ) ,,-

·u +]utn-•1 x,~ 1 ~, ... ,~ v + .. •+7~ x.,~,~, ... ,y. /V"' 
I . -- (23) 

· =={~{nJ +/ (x,~,~~, ... ,~rn-'J)J 
ol/(lc,t) := 1f (x t) (24) 
'CJt I ' (> ,• 

KOTOpaH pemaeTCii npH YCJIOBHHX 

V'w(a.) = 1tfJ(~) -o 
i=o,~,.-·.,K-1; j=o,l, ... , n-K-1 (25) 

·1J(x;o)=~ o (x) (26) 

IlpH He~OTOpbiX npe~ITOJI0~6HHHX e rJI~K~CTH WYHK~H ~ , cy~eCTEOBaHHH 
.perueHHit B~a1JH (2!)-(22) H BbldOpe WYHK~H ~0(X) ~OKaauBaeTcH, 1ITe 
a~aqa (23)-(26) paapemuua .ltJIH :Bcex 0 :!:i <+oo H 

II 



l'im.tJ(x,t)=~~~-(x) , r,11e ~*(x).:. pemeHne Kpae:soii aa,11a1JH 
-t ~00 (2I) - (22). 

3aTeD llOHY116HHHH peayHLTaT ,1\Hfi KpaeEOH 38,1la1Jll B CHyllae H6HHHeii-
• • . J • • 

Horo ypaBHeHnn n-ro rropfl,11Ka rrepeHocnTcn Ha cny11an ypaBHeHnn 

BTOporo llOPfi,1lKa 

f -+/ (x,'!J -o (27) 

C KpaeBHMH YCHOBHfiMH 

~(0) ==~(~)-0 
"' 

(28) 

KoHe~ rHaBH TpeTLeii rrocBH~eH o6ocHoBaHnm rrpnMeHnMocTn HerrpepHB

Horo aHaHOra M6T0,1la HLIDTOHa K HennHeiiHOMy ,1lll~~epeH~HaH$HOMy 

ypaBH6HHD BTOporo ll0pfl,11Ka, He paapemeHHOMy OTHOCHT6HLHO CTap

me!-i nponaB0,1lHOI-i 

F(x,~,{.~")=O 

C _KpaeBHMH yCHOBHHYH 

ol., I ~ ( 0..) + J> I ~-I ( 0..) == 0 1 
<X.t ~(f,) + ~:z.~'(f,)=O J 

3,1l6CL ot, , j>r, ol.z, j>~- 38.1\aHHHe IJHCHa, rrpH116ll . 
L :t. • 

ol. i -1- _f>t > 0 , L = I, 2. 

(29) 

"' .. (30) 

,PeayHLTaTH Tpene)i rHaBH nep:B?i llaCTH orry6HHKOBaHH B pa60Tax: 

[I4), [7), [8], [9], [IDJ, [IS~ (I6J, [IIJ. 

B 116TBepTol-i rHaBe rrepBo!-i 11acTn o6ocHo:sHBaeTcn :soauoEHoCTL 

BB6,1l6HHH ,1lOITOHHHT6HLHOrO napaYeTpa B cnyqae pemeHHfi 3a,1lall:H nn

pRXne ,1\HH H6HHHel-iHOrO SHHHITTH116CKOrO ypaBH6HHH. 

B Hel paccuarpn:saeTcH ypaBHeHne 

I2 

'f 

' 

I 
I ., 

1 

'·\'{, \.I 
.tl . 

<I I 

i 

j 
l 

' ! 

{ 

l 
I 
\ 

'· 

.d 1 (X,tjl + f (x ,'J, ~ ). =O {3I) 

:s HeKoTopol-i o6HaCTH G , orpaHnll:eHHol .1\0CTarouo rHa,11Kol Kpn

:soa r. 
nnn ypa:BH6HHfi {3I) paCCllaTpHBaeTCfi 38,1la11a nnpnxne . 

t; (x;'J} { r "" o . 
8a,11a11a {3I) - {32) aaueHaercn cncTeuoa t #:; lx.pJ-~-- [•:t +/lx,p;] 

C rpaHHUHMH 11 HallaHLHHMH ·.yCHOBHHYH: . 
-

(32) 

{33) 

{34)· 

'If (X, IJ, i) / 5 -;:: 0 B - 6oKoBaH rro:sepxHOCTL c3s) 
' ~HHHH,1lpa 9"' G;x[o~t< .. ..,) 

];. (x,'J, o)=3o (x, 'J) (36) 

Ilpn HeKOTOpHX ,1\0ITyll(eHHHX p rHa,1lKOCTH ~YHK~ll 1 , cyll(eCTBOBaHHH 

pemeHHii aa,11a11H {3I) - (32) H Ba6ope !J)yHK~HH ilo ( x , y ) .1\0Kaaa-

BaeTCH, liTO 

fim_ :/; ( Y, 'J• i )= J._ cl' {X1 fJ) 
-t -'-+ ... 00 

, r~e .;c""( x , '/ ) - pemeHne aa,11a IJll 

. . .• {3I) - (32). 

CX0,1lHYOCTL J_ ( X , lf , "t) K ,t*( X ~ 'f ) llOHHMaeTCH B CMHCHe Me-

Cit){ 1 . TPHKH G HHH 6oHee cnnLHoii ueTpHKH. 

PeaynLTaTH rH~H lleT:sepTol-i llaCTH rrepBoii orry6HHKoBaHa :s pa6oTax 

[I7], [I8J. 

B rilaBerrHToii rrep:sol-i 11acrn nay11aeTcn paaHOCTHaH cxer.~a ,1\JIH 

pemeHHH H6JIHHeiiHOrO HHTerpMLHOrO ypaBH6HHH (I7) C ITOMOlllLIOCHCTe-

.· 
I3 



I.Ul (18) - (19) c Hatzam.HWI ycnoJntew (20). PaaaocTnHe cxewH, no

]tOClHHe ITprule,lleHHWI B rJiaBe ITHTOli, npRBO]t!iTC!i B paelOTe [I9} , 

0,7tHaKO B URTRpyeMOli paelOTe He HCCJie,7tOBaH BOITpOC 0 paapemR

MOCTR pa3HOCTHHX ypaBHeHRli :11 o-~~O]tRMOCTR pemeHRH pa3HOCTHOrO 

ypaBHeHRH It pemeHHIO ypaBHeHR!i ( 17) • 

B rJiaBe ITHTOli ]tOKaaaHa KaK paapemRMOCT~ pa3HOCTHHX ypaBH6HR~ 

TaK H .cxo]t~MocT~ nonytzeaaoro pemeHRH K pemeHHD HHTerpaJI~Horo 

ypaBHeHR!i, 

PeayJI~TaTN rnaBN ITHTOli rrepBoli tzaCTR orry6JIHKoBaHu B pa6oTe 

[20]. ~ 

lliecTaH rJiaBa nepBOli tzaCTH ITOCBH~eHa RCCJ!6,7tOBaHHID·pa3HOCT

HOJ1 cxeMu ]tJIH pemeHHH KpaeBoli aa]tatiR (27) ·.- (28). B cnytzae Me

TO]ta BBe]teHHH ]tOITOJIHHTeJI~Horo napaMeTpa pemeHHe aa}tatiR no paa

HOCTHOJ1 CXeMe (cXeMa rrpHB6,7t6Ha B ]tHCCepTa~HH) paaelHBaeTCH Ha 

. .7tBa aTana: 

a) llpRuJIHXeHHOe pemeHHe J!HH6HHOJ1 KpaeBOH 3a]tatiR.OTHOCH

TeJI~HO 1J' (X ) npH Q}HKCHpoBaHHOli Q}yHKUHR 1J (X) 1 BXO]tli

lll6H B f~(X s'f (X)) H [if"+ j(x,~)) 
1l'"+..fr (x,'f (xJJ1!' = -f~f + 1 (x,'!Jl (37) 

V'(ol ~ 1)'(!)= o (38) 

6) BNnOJIHeHHe mara HHTerpHpOBa!U1!i ITO rrepeMeHHOii t 
no cxeMe 

~( x,t +'C)~~ (x,t) + 1: 'lf(x,t) 

nna STarra a) npHM6H!i6TC!i M6TO]t rrporOHKH. 

(39) 

B ill6CTOH rJiaBe OGOCHOBHBaeTCH CXO]tHROCTL pemeHH!i no TipH

Be]teHHOli pa3HOCTHOH CXeMe K pemeHRID 3a]tatiH (27) - (28). 
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nna KpaeBHX 3a]tati TRTia (27) - (28) pa3HOCTH!l6 CX611ll IIOBHO 

HaliTR B paelOTSx (21} -·[23}, 0,7tHa~o BO BCeX STHX paelOT~ Ha 

-~~ ( ~, ~·) ~aKJia]tHBaeTc~ orpa.HutzeHHe THna 

Stl{J/y =t<-:JLL {!1.3] , (40) 

B rnaBe meCTOli, }taeTCH OClOCHOBaHHe COOTB6TCTBYIDII!6R paaHOCT.:.. 

HOR CXel!!l C) ea. KaKHX-JIHClO orpaHHtzeHHli Ha f ( X 1 'j) 1 Kpowe · Tpe

ClOBaHHH 0 ee rJia]tKOCTH. 

OClmHpHNe RCCJ!6,7tOBaHH!i pa3HOCTHHX .cXell ClOJiee ~611!ero BR]ta 1 

tzeM CX6Mll STana ·a), MO~HO BCTpeTRTL B pa60Tax A.H.THXOHOBa, 

A.A.CaMapcKoro, r.~.MaptiyKa, M.M.HHeHKO. 

Peayn~TaTH rnaBH mecTOli orry6JIHKOBaHH B pa6o;ax [24], [25] • 

B rJiaBe Ce]t~XOii rrepBO~ tzaCTH rrpHBO]tHTCH npHMep!l HeJIHHeliHHX 

3a]tatz rJiaB TIHTOli :11 meCTOli 1 KOT~pue ClllJIH pemeHS Ha 8BM, OITRCaH

HllL!H B STHX rJiaBax MeTO]taMH, 8TH 3a]t6.tiH RHTepeCH!l Tell, tiTO OHH 

H6J!HH6liHH H RMeiDT HeCKOJI~KO pemeHRli, qaCT~ BTOpaH nOCBH~eHa He

J!HHeliHHM 3a]tatzaM Q}H3HKR, 

rnaBa nepBa!i BTOpOli tzaCTR,ITOCBHII!eHa H6J!HHeiiHOIIY .OClllKHOBeH-, ' 

HOlly ,7tHWWepeH~HaJILHOMY ypaBHeHHID 1 OITHCHBaiD!lleMy.tzaCTH~enO]tOClH!le 

pemeHRH H6JIHHeliHOli TeOpRH ITOJ!H (3a,7tal!~ A) HaCTOH~ero peQ}epaTa), 
r . 

B §2 STOli rJiaBN ]tOKa:JUBaeTCH ~TCYTCTBHe ITQ~O~TeJI~HHX pemeHHii 

KpaeBoli aa]tatzH (I)-(2) npu 0 < n ~ I. 
B §4 ,7tOKa3HBaeTCH cy!lleCTBOBaHHe nonoxHTeJI~Horo pemeHHH aa,7tatzH 

npH I < n:; 3. 

noKa3aTeJI~CTBO npOB6,7teHO TaKHY Oelpa3011 1 l!TOHapH]ty C-.Cy

JlleCTBOBaH.HeLI pemeHHH ycTaHaBJIRBaeTcH :11 KatzeCTBeHHoe noBe]teHHe 

pemeaua aa,7tal!H KomH ]tJIH ypaBHeHHH.(I). 
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ROCH8~Hee 06CTOHT8HLCTBO OKa3HBa8TCH llOH83HRM llpH ~CH8HHOM Ha-
~: .· ·, . 

XOJK,1{8HHH pemeHHil. qHCHeHHOe HaXOJK~eHHe '!aCTH~eno~06HWC pemeliHH 

npRBO~HTCH B §5. 
• .,I 

PesynLTaTa rnaBa nepBoil 'lac~n BTopoit ony6HHKOBaHa B pa6oTax 
(26]. - [28] • 

Bo BTopoit rnaBe BTopoit 'laCTH paccwaTpHBaeTCH o6paTHaH s~a'la 

Teopnn pacceHHHH (s~aqa B aacTon~ero pe~epaTa). 3~ecL· npe~nara

eTCH HOBUH MeTO~ pemeHHH 3~a~. 

PpccwoTpHM ypaBHeHHe 

y'(xJ =- V~) SirzJ.(KX+fJ) · 

C Ha'laHLHHM yCHOBHeM 

- ~{o)=O. 

By~eM npe~nonaraTL, '!TO 

"" J X f1f(x)/ dx <. oo. 
0 

.. 

Ilycu ~ ( ~- ~- K) - pemeane s~aqn Konm ( 4I) - ( 42). 

Tor~ a 
.fi.m 1J (X1 K)"' 0 ( K) 

1 
x--~-ao 

(4I) 

(42) 

(43) 

(44) 

r~e 8 ( K) - npe~eHLHaH. ~asa, cooTBeTCTBYJO~aa 11( x) • 

HasoBeM npe;n;enLHYJO ~asy, nony'leHHYJO ns pemeana s~a~ Komn 

( 4I) - ( 42), pac'!eTHOH npe;n;enLHOH ~ascii ( 8p( K)). 

Kpowe Tore, nweeTcn .HeKoTopan sKcnepnweHTaHLHaH ~asa d:J( K), 

Y~OBHeT~OpHio~aH YCHOBHJO 83(0) = 03( 00) = 0. 

Tpe6yeTca HaHTH TaKoit noTeaunan 1f (x ), ~To6H cooTBeTcTBYJO~an 

eMy paC'!8THaH wasa H3 3~a~ KomH (4!) - (42) COBllaHa C 38~aHHOH 

SKCnepHMeHTaHLHOH cpaso!a. 

I6 

l(HH pemeHHH STOH s~atm B :ztHC~ep~ariH HCllOHL3Y8TCH HenpepHBHHH 

aHanor »eTo~a HLJOTOHa. OH npHBO~~T K cne;n;yro~» ypaBHeHHH». 

-1: rh (S/.J Sin~{KS +if(S,t)}• i-k[rf{'f,t)SinUKy+glf,t.J]df .. 
0 . d~~ 

= -[ J, (K, t}- J,(K)j (45) 

I 1ft (x,t) =h(x,t) (46) 

1J' (X 1 0 ) = ifo (X) '(47) 

qgcneHHHH MeTO,lt pemeHHH o6paTHOH s~a~ pacceHHHH_CBO~HTCH K 

CJie:ztYllllliBMY~ 

3~a'la Komz {4I) - (42) pemaeTCH npH s~aHHOM Ha'!anLHOY 

3HaqeHHH llOT8HUHaHa '/fo( X ) _' ' 

B peaynLTaTe noJiyqa(n.t . 8 p ( K, o). 
IIo~cTaBRB ifo (x) , Op ( K, o),Y~o)B ypaBaeaRe ( 45), nonyqaeY HH

TerpaHLHoe ypaBH8HH6 nepBOrO po;n;a OTHOCHT8HDHO ~yHKunR h( X ,t ). 
YpaBHE!HHe (45) pemaeTCH YeTO.JtO!I A.H.TnxoaoBa perynnpnsaURH ae

KoppeKTHHX.s~aq (29] • 

Baaa h , ·coBepmaew o~HH . mar -r; HHTerpnpoBaHHH no nepe~o~eaaoti t: , 

HCllOJIL3YH ypaBH8H>Ie (46). B pesynLTaTe HaxO~HY HOBOe 3HaqeHH6 

llOTeHURaHa 1f ( X , "C ) • l(anee npo~ecc BHq>JcHeHHii nOBTOpH13TCH C 

. V (X ,1:) • 
Ba'!Hcneana aaKaH'!HBaJOTCH, ecnn. h ( x , t ) oKasHBaeTCH ~ocTaTo'!Ho 

MaHOti no a6COHJOTHO£i·BenH~He ~yHKUH8H (y~OBHeTBOpHeT Tpe6yeYHM 

ycnOBHHM TO'!HOCTH). 
B rHaBe BTOpOti npHBO~HTCH pesyHLTaTH '!HCH8HHO!a o6pa60TKI4 SKC-
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nepZKBR~SXbliBX ~aRHUX OUHC8HRHM KB~O~OK. PeaynbT8~H rnaBH BTOPOH 

11ac~z BT~~oa onycinHKo~a.Hbi ·~ [30] • • · 
·-. . . . - ' 

rnaBa TPBTbll llaCTH BTOPOH llOCBH~eHa HBllliHBHHOH a~aqe B -

paclleTa ,BHBo~a · nytnta ·.aapllllteHHHX, qacT>!~ :za ycKopnenll. IIpe~no-
. . : . ,,.1 

llteHH~·a~ecb ueTo~ paclleTa np>!KeHlleTcll ~nil no~o6HHx a~aq :anep-

BHe. 

B ~HccepTa~>~H noKaaBHa ero 6onLmaa s~eKT>!BHOCT>! no cpaBHe~ 

. H>!ll C paHee npHMBHHBMHM>! MBTO~aMH, B OCHOBe HBlltHT MBTO~ BBe~eH>!R 

~OllOHHHTBHLHOrO napaMeTpa. 

IlpHBe~eHHHe peayHLTaTH UECllBHHHX paClleToi OTHOCllTCH K Cep

nyxOBCKOMy YCKOpliTBllll >! npe~CTaBllllJJT npaKTHlleCKHH HHTepec. 

Peayn~TaThi rn8.B& Tpeueil llEiCTH BTopoti Oity6n~~~o;saHH :a (3I]. 

lleTBepTaH rna~a qacT>~ BTopoit co~epllt>!T onzca~He Me~o~a qzc

neiiaoro p(:lWBHHR aaitallH r H peaynLTaTH llliCHeHHHX paclleTOB, 

MeTO~·B:ile~eHHH ~Oll03IH>ITBllLHOrO napaweTpa ll03B03I>!H BnepB&e BN-. 

llHC3IHTL cneKTp CTa~HOHap~OH Typ6yneHTHOCT>! nnaaMN BO BCBH 06na
CTH B03IHOBHX llHCe3! 0 . .:!. I< <:: oa • 

II~nyqeaaue peaynLTaT& OlleHL xopowo co~nacyJJTCH .c peaynLTa~ 

TaMil BH~cneHHH cneKTpa B aczunTOTHqecKoii o6nacTH (4] • 

PeaynLTaT& lleT:aepToii.rna:aa llaCTH BTopoil ony6nHKOBaH& :a.pa6oTax 
[32] - [35]. . 

PeaynLTaT& ~J,wcepTa~H ~oKn~HBMHCL aa cq:ae~aHHHX no pewe

HHD a~aq ll~epHOH ij)H3HKH B.:zlY6He B I9641 I966, I969 r.r., Ha 

BTOPOW KOHrpecce 6onrapCKHX MaTeMaTHKOB B BapHe B I967 ro~y, 

Ha ~e!t,zcraapo~HOK KOHrpecce no ij)H3HKe HOHH30B8HHHX raaoB B By-. : 
xapecTe i I969.ro~y. 
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II •. E.Il.IH.ll;KOB, ld.B.Ilyawma. MeTO.ltli pemeHHH HemmeMHiliX ypaBHeHHM 

nyTeK BBe,lteHHH napaweTpa. 

BTopoM c:oe?.lt 6onrap_cKmc~aTe»aTHKOB, 2S.S-7.9. I967 r. 

PeaDYe. lda.ll;-BO BonrapcKo~ AK8,lteYHH aayx, Cowua, I967r. 

CTp. 35. 

I2. E.Il.IH.ll;KOB, r.A.OCOCKOB. IlpenpHHT Old~, PS-3433, I967 r. 
' ., . ·' '. 

I3. E.II.IH.ll;KOB, r.A.OcOCKOB. ]:lAH ;CCCP, .I96Sr.' T.ISO, leG, 

.cTp. I2?9-I2S2. 
- ill 

I4. E.II.IH.ll;KOB, qo~.sa~ XeH. IlpenpHHT Old~, II-3427, !967 r. 

IS. E.II.IH.ll;KOB, ld.B.ITyaliHHH. ]:lAH GCCP, I967 r., T •. I74, ~. 

CTp. 271-273~ 

I6. E.II.IH,li;KOB, ld.B.TiyaliHHH. nAH CCCP; I96Sr., T. ISO, ~I, 

CTp. IS-2I. 

I7. E.IT.IH,li;KOB, ~.ld.MaKapeHKO. TipenpHHT OHHH, P5-4I2S, I96S r. 

IS. E.TI.IH,li;KOB, r.ld.MaKapeHKO. nAH CCCP, I969 r., T. IS7, ~4, 

CTp. 723..,..726. 

I9. n.~~naBH,lteHKO. nAH CCCP, I965r., I62; ~; CTp. 499-502. 

20. E.II.lKH.ll;KOB, r.A.OcOCKOB. TipenpHHT OldHH, P5-433S~ I969 r. 
2I. ld.C.BepeaHH,, H.II.lKIII,li;KOB. MeTO,ltli BiitmCJieHH~. rld ~MJI, I959 r. 

22. P. Hen1,ici, ~euie. ll~ 

dif/e"l.&niial ~a.tion. , !Ve-ur 

a.nd ·~ 
7 

19G~ . 
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mcd~ods ill.. {Y(,clinwty 

'Yo'UG , John W.i.&y 

23. M~ Let~, ~'t-ete method~ fn, n04Lin.eat.. iwo-
po.id &-u.nola:cf. V'af'ae ~~·. . . · 
AUm.eui.al -J<Jtdte:on. . of- flM.."tt.cd di/fUCMl.tiaL 
UJ,iuditnt-5 .PW<:. ~~um kdd: Uni-t!'. · 
.JitVt-'fLanol,. Co.tfe;p- !PtU.e, JLtu:j£CWtd, ;_i/Of 3-3, 
I9G6", Al.ew YlY't.e, /lead !P-r.eM' 19GC. . 

24. E.Il.!lil.ll;KOB, ld.B.IIyaW!HH. TipenpHHT Old~, 5-3963,. 196S r. 

25. E.II.Ilil.ll;KOB, ld.B~IIy3liHHH. IBM H· Ll~, T. 9, ~. I969; 

CTp. 442-447. 

26. E.II.IH,li;KOBi B.Il.IDHpHKOB. IlpenpHHT Ori~, P5-I3I9, I963 r. 

27. E.Il.lKH.ll;KOB, B.;ll.IDHp:HKoB. IBM H M~, I964 r., T.4,· ·~, 

CTp. 804-SI6. 

2S. E.IT.IH.ll;KOB, B.II.IDHpHKOB, ld.B.IlyaliHHH. IlpenpHHT ORHH, 2005, 

I965 r., CTp. I3-I7. 

MaTepHaJili COBe~aHHH·no llaTBYaTHll6CKIIlll 116TO,ltall pemeHHH 3a,ltall: 

H.lJ;6pHO~ if!lll3:HKH •. nY6Ha, I7-20 HOH6pH I964 r. 

29. A.H.THXOHOB. ]:lAH CCCP,. TOll ISI, ~. I963 r., SOI-504~ 

30. H.BHaHep, E.II.llH,li;KOB, B.JlexeK. llpenp:HHT OH~, P5-3S95,I96Sr. 

3I. E.IT.IH.li;KOB, T.B.PHJib~eBa, B~B.~eoKTHCTOB. ITpenpHHT OldHH, 

. 5-4S2I, ny6Ha, I969 r. 
.• 

· 32. E~IT.lKH;ziKoB, B.r.MaJ;aa:r.KoB·, B.H.UiiToBH·ll, qo~ saa xea. 

IlpenpHHT Old~, P9-4464, I.969 r. 

33. E.IT.lH.ll;KOB, B.r.Maxaa:r.KoB, B.H.UiiToBHll, qo~ sa~ Xea. 

IlpenpiiiHT OH~, II-4655. MaTepHaJili coBeDUiHHH nonporpawu

poBaaHm H BlitmCJIHT6JI:&HHY lleTO,ltall pemeHHH if!H3Hll6CKHX 3a,ltaq 

(ny6Ha 27-30 llaH I969 r.), llaCT.:r. I, 1969 r., CTp. 25-29. 
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34. E.P. }idK011 ,' V: A.. Lipewzr~, V:tl. JltUclz.an,'.c01/, 
S.'B. Pilf:l.lll£/t- , V:.tV. T~to1/'t:clt.. , Clr.e !le /len. . Repo"'c.:t 
on .. g-th':fn.te"l.n.. · 'n _l_.~.+ 
Con.f. on .:J()n.ii: {Ja,:UJJ' Plufl077Z. ~~ 1 /96{1r. 

35. V'. G. Maxha.n IC011' 7 £. P. J.h.id .cozr 
1 

71'. AI. ~to'l/'i c.h, 
and Che. :!te He.n.. P.£cu-ff'la- Phyua , 1/'o.t.. Itt-, 

P p. 1g1 to 201 . 
.. . Puga111A7n. P'U-16 .tfl!o. 

36~ E.II.IH:ztKo:s. IlpenpHH! OW, II-4655. MaTepHSJI!i coBel!laH•fl 
• no nporp~IIHpOBaHHD H l3!iti.I'!CllHTe1l:&Hiill MeTO;ztall pemeHHH 4!HaH-

qeCKI4X aa:ztaq (Jly6Ha 27-30 liaR 1969 r.) qacn I, ]:ty6Ha, 

CTp. !5-23. 

PyxonHCL noc!ynHna B H3~a!e11LCKHR or~en 

8 HD11R 1970 ro~a. 
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