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L dzdzd § sy S d A MdMmisj BOR (fsLotsddahkzs, o Yo
ZOMmydlsr 9 Oj Is fstcWHCO Istejnfsls ZzOkzydzr = f B dzd
(9 Cdzs yow BPBWISTL 4Oy dlsj dz' des?2 Mmisj §f j dzad tsfdsts acOdzr
dHjwYR &) sts-AOMs s dz§ OO, Coslstster | fLotdzwE Is toj b
ftesBdzj &3 d st ssdBz  sdzz yd dzdl flsjaf€atsjj tsoB h 1 @HlgB O Af to ¢
otsL Bz jdzdwVv BOdzr &3 f OtcOd3j stcOd3 o kZtcOo dzj dzad W - f)
sh jdaydgh d2 Mmeatsj?2 fHtoshmistslsts? By ssH f sMistetsj dzgdWw C
GteOdzd yr sB dzOMis d , GHJ tjhjdady dmMrtsHdS?2 L OHOY!
By IssHO L OCdz yojlsmw o Istsds, Yylsts ¢ ftojHjdzo dzesdBlz
tcjh jdedv ( OBHEE2 dO  sdzkzf oW i3s?2 Hdzv -[ dz@®)bsy Jodps Ot
sB' C dztso j dzdzets G s HdWW Jtej dzyd Odz! dztsG ts ZtcOo dzj dzd v
slsdesdlsj dz/ dets ISOC dzOL " 9 O dzs?2 BT Mistets?2 § j toj dzj dadzets
f4tej d3j dedets2 toj M j dzdnjiz " g fiiste j dissids 1@ HiF gz f 1§ fifps. | tefdgd 1€ tOH
fsLotsdzddz dzjgSts or woadzWis! {1 Iskz [ Bss jdzdztf fif lsc'd .d3 rlizj alzd
I dh dfSvOmis j teded $ © tsBSL dzOYj dzs o L Ists?2 MlsOls! j ftedc
L OHOyYyd dgOdzjddddstelatst dzyJ W Odztsc tc OW d d .

sdzs yjor j figgzts 5 O : 1-[de fif 1€ jOtc dzd € O, sBtcOls dzOw L O
1 dzj Stetst dgyj W OdzsctcOW d d

1. ylssB' ftjHMIsOadls: Hoj tsiydasiylely tg dzd{HQ.d
tcOMMdits s tc d d3 mMdzj s h ¥ HBotsdz dets f tetsmiskzs
D ={r=|x| <R} paguycaR:

24, =22 9 D, v = 0. (1)

r=ao

| HidEs B0 2 f sdzsy d s | azd (3 + foR)e@dpiels e d
s2A=e?A—-1,
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[ Gt6Odzd uj dedatvj= v.t8 jls'sj2dzdi jOH Oyd tslsdzd Y04 sfyw tsls
vo=—1( 0 2O WhkeeHdsCtlsseow 1 CMmY sdzj dy
edoe Ojfls f st=Y(JdeQLBjod@EGERE2 B s to S to 1 fij ldety jo
dzOB dzt H j dzd J ftede jdzts [ . RrR. f dteafttTd dfri]jsH (
fsmistetsj dzadw OMdBY sslsdyuj MSda ©OL dztsy j dzd 2

fddec e dzw odets o 5L Bz P j deder = 1 dzded §f B)dswIsG dbiiso €
L2 fiwes2 dujd2, OfEdREy styddaul s sdnd @l
fiylz d3ds’ Hobkn f tsdzd dasd3d Odz! dz'eh tOL dztsy j dzd 2

0, (0) = [fs (1) + oo+ " (O] + [go (O + -+ £7 g (O],

1 HJ = vx)/s vix) j Mis tcOmMMmistsw dlzegf g dsts O disdsyy ¢ d s B
[go(®) + -+ ™g, ()] IsOC dzOL " 9 O dBs?2 tsctcOded ydz' 2 M
oBdzdL d ctOdedyr j sH dg@fyls oz t)usts uiFipdej H s o O dzts

xy(x)[gy(t) +---+ &™g,.(t)], rae y rnagkasls OC dZzOL " 9 O] d®ZOW fr
WikdC ydw, tc©Oo dzOW 1 o sCtej MisdesMmisd ¢ tc Odzd
Btsdz: h j2 tCtj MisdesMmisd . [ HdzO6ts Hdzlz fstg 8 ffdd tx
HjlsOldsL 9 tcOh OW fy! ¢ HENWOUfj] tcleXs)?2 dfH Mezj d3j s
[ e Mls] tedzed € O, ficdrtsHdd ¢ dzj 5B n B HY] 3B ) & d3
M dzO e O[i,dy) H53--+ "f,(x)] d[g(t) +--+Tg,(£)] C Blstster j] L O d 1
tcOLdzr » fjtojdBjdede” n. 1 st Istsdslz dzOd3 dzlz ygdzts 1 |
® 1Isdma Helkrn { jstojxxdgfj thdzr =1 (dg®&h jidg) ¢ ts5dzC tc ] Is dz
fcsdzzyOjd3 Hoa O ISOCdr tOL dztsy J dad W

e2A=—-1+e%A d €24A=(0,,—1)———08,=B,+eB,+*B, (2

R—ct

GHJ

Bo=0u—1, Bi=—0, B=—(r=0, (3)
l sstOv BIBEFEHNO - fMES BRSO SOMOj sy B tsf)d
s § . sYyjdz2Cd tMlsObtsydtsets ydj dzo
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L dzdzdf sdyd mMSdms L OHOVY. v 0CdJ syd dzb d H dz
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GH] Vl.BRSL dZOYj 20 dsteiO o Mts bdkzfo HGtsdg 1§ t
(-e2A) = Al—v.+ (f + -+ ")+ (go + - +Mg,)] =

2Av, + (=14 e2A)(f, + -+ "f) + (B, + B, + £2B)(g, + -+ e™g,,) =
—[fel —clfil — Ez[[:l"'f;'_ — ARl — EE[[fa — A== " —Af o] —
—e"™Af, _, — e Af,, + [Bygol + €lbog; + b, gole*[Bog, + B1g, ] + -

| stedif), sMisOlstsydksets yYdzj 20 BEZHJjls ®BOws2, d
flsd §4 &G d B dedets, L OC dzt Y-z g OheOt HHEB Sod
1 slstcj Btso O 1 Istfs] tod tsaziz yd d3, o ts

L=f=0Ff=-1, fi =0, =2,
O astste" n, WkEkdS ydd ftctcOdzed ydesets Mmdztsw [ H-
HAWW jtej dzyd Odz! d" d3 kZtcOo dzj dzd v O3

(2)
Bogo=0 < (0;: —1)g, =0,

(3) .
Bygi=-B, g;-1 = (O — ljgj =—0:9;-1, J>1

lted 1 std@ giizHERyYsfo'stew j Is ¢ to O dag; @iz fKR), z fgtztso d
mMdzjHzjls dL ©0Os8 j deMilse O

[go )+t (0] y=p +[go(®) + -+ ™G (E)]= =0,

cstslso j IsMmise 28 M y(e)fs,-Az=flddtste (I8 s d3lz

_ t
9,=0:=0,g.=¢ k, 4= —_¢€ g

2R
I )L .G +2 o) = —&> + &2 (1—ck>)e

def |R Tl

G H {j& r=|lx|, k=R% O
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c=a 1% 5.

[ sz Isd # cCiMMIn dzv  C ObrSfedns u=1+6, 6§ > 0.

2. [ OcG dzdJsGsIs telts 4 dzy J W O dzts éstc Qigjddvdze OL d o dz" 2 ( dz
HOYJd GByde" 2 fYssCtetse) 3 IstsH  oldta Wzd@ABHG Oy d d
LOHOYO 1 Ists LOHOYO of" ydmdzi dedw { dzj € Istetsd3C
W s tc 3z dzO d3, o Cdzt yaOo DB Rz i s dLn OFf tcd
tcOMYf tej HJ dzj ded d Is O¢ ZOL " 9 @ dy—=rR® (skstS Gsteo m A
Hd sdz! dz@ =« Bd3d dzlstse [ 7] ) , sB kzMmMdztso dzj dzdz" =~
BOMM dzj Qesdzseo disL G O. 1 1 tc 5 lis@ dctOfstelzty y dgts fif
LOHOYEBE §dmé tOmifrteq) Hy dzff tzdzy 2 Is&zO s as mdzts o
JLd3j toJ dzdW L dzj StesRBOcdzdIsdzsets fsdzv o CB5dz
M, snoOlsr 9O " dnA G[Bldzts ofAs 3 ff A dgj dzlsyds s Mtsts
Mo j crn MdzOB t5§ BOG dzd Is dzts | PRULY O @3¢ @I Ig tis
(Supeconducting Quantum Interference Device- Mo j ter Yykzo milso dlIs g
CoOdzstsotsets BOGdzdIssdzj IstcO.

21. 1 EHj &3 dimMretsHdIls! dL EkZtwOoadzjdzd?2 [ OC fmo j dzdz

d.B(x,t) +rotE (x,t) = 0, divB(x,t) = 0,
—&(x)0.E(x,t) +rotH(x, t) = J¥(x) + JP(x), divD(x,t) = p. (4)

| Of sd3dzd &3, HuB B dz@rsusBY dzOf 6V ) | dzdztsyls v d3d
L dzj Sstedup dgf e sO

B=pH, D=cE. Tlapamerphl pu=pu(x) >0 ec=¢c(x)>0- 1 Ists BOC dzd Is dz
Hd!1 dzj Slstedyj ME Ow f csdif=yo®,) dssBlsf Istsy B¢ ¢ @
tsBi j d3dzr 2 gqdzd, ¢C¢0O0¢ ceBoattwWls, tddyd M¢d?2
sdgtsHYyddav j Isimw L OSCsdzz [ ZO, Mo w L Odedes dzdz
og=0x)=0, Colttcr 2 ftojHf OGO, Isfjei dgeizda @o ¢f f
tcjLiEzdz SO Hj2Msoadwywy BOCtesMEsfdyd MEBsets
L OtcW H O o ftoesosHwh dizbftc pH i ORSIJ® CzsMisj 2
ZzOL " 9O 3" 2 o dydz 2 (et dz BBC gzif & (

CjLbEzd O] HJ1djSlktedyj MS 2 fsdvtedL Oy
LOEYHESe odzklsted ddzd eBdzdLd SdzjlsSd BsL @C
J MEwD(xt)=p. v OMIsdy", tBdZOHOsNdj 1Isddd L (

Bsdzj Sdz. [ded o' kjMmdvslsmw L Metsdnm § tsdz
odej " dzgj ets 1 dzj Slstedyj mMEtsets fsdzw, daj S dHEC



[ dzv B dusciue Jom.http:/ilabx. medtest.net/? g = node/3521), G H j
Uy BOC dzd Is 2O fesded YO dsMmls! o2 0SkEHEOl 1 5Lk
(oftotsyj d3 tsB tsB huj+deonst dzgzO o dzlz 9 @F Is B Mdztsy dzj dac
wlzh jflse jdadzr d5  wWe dzw jlsw sBfMlssYIsj d fls:
Wldzh O] dEs Oz dzgs?2 ©OB IS [ 7 ]u0nads dEj @ PRE]IL
L dzj € Istets 3O G dzd 1B Ot =tH (xX)ef“ls d¥x, t) = E()e™* d yOfistsis®
L dzj ClsteduiMSdn CtsdzjBOdzd?2 o Cdzj s O &L @ C
st Hdv  fmdfMlsj & (4) SftOoHOdS CoOL
ffsslse jIsMmiseze h jj ¢ dPls telasdifize) ~fizg @etls » JO,fd dgO
fistcOded yd HGY sdddlsj d dts sk QP G i) d dgd st
TsCOddL 5o Odzdz” 2 fjteodydy 2 kS, wodwjlsfmw
G 2tecBOcd sdLdjé | foddasyjddvs $¢y d |
COLCodoOdzj dalsdzr 2 dMlstsyded S tsHAdzsdzOf tcOo dzj
By il LOMftsmistOd s v dO dzj MEtd Ct5 § o C
22] jLbkd Ok, ftditsuHdd S MdjHbkshddk L

rotf =0, roB=(¢E + q), dinB=0, divD=p (5)
sOC dL o j Mmlsdets,
rotf =0 ® E=—-V® u divB=0< B = rotA. (6)
1 sM¢ sdix(E)p, st
-eAD — VeV = p. (7)

) 5lsj dzyd Oz -KP ,ff sigtw e gGMdes Y dL dujMSdd fej
@O BjMStdy ydesflsd d §skskk &syjls Mydlsol
ftodud dzOds o j Clststadlf ©©dzvirathss @GSy Pdzo ' B O] s
dzz dz  dzO Bff k. s dag @GA -©OUdivA - A4, s 5AA =rotB+VdivA.
1 WotB=cE+q (dBts | #EDf,exf@D.] 51 IstsRBkz

A(x) = — q(x) + V[e(x)D(x) + divA(x)] — (x)Va(x). (8)
l jChstedy 2 ¢ wofjtapdi@y j s f scupdehEss § 6
(2 Mo d sof(lz A= 0 & A—A"=Vp T.e. A=A"+V9, G HG

J Mmis! dzj CclssicOw WlEZdS ydw . 1 tod ded o
¢ pelleHHe ypaBHeHHe Ap = — divA™ — ¢®, nog4HHEeHHOe YCI0BHID @), = 0,
(f s &E=0P|,=0 &OstsHdd, Ylsts
g(x)®(x) + divA(x) = 0, (9)
d bz dL (8) {§sdazzyojd
AA(x) = — F(x), F(®) = jq(x) + ©(x)Vo(x). (10)

VticQodzjdedj (10) + CodoOdzj dzlsdets W tstcd3lz dzj



q(x) = —AA(x)- D(x)Vo(x). (11)

ClsO WtsteddzdzO HOJ Is dmMeédiis] tjh jddj BBk
oYdL o j fifflstwlds j deypddOdzd. [ HdZ2OSC B lsdesMmdIsj dz' dets
stsdzz, ybts Bded w©WOode" dgzdzé d2O0 B J M Bdzj ydats
gL i3 toj dedS=rotAtucE =0 o Ctdzgj ydesdz OB Btcj IstsYJ
M, snroOlsr 90 h da ¢ tsdzipo kizj flzp i d jdzisls| Qzts  uf jsd O ¢
H Odzdz" | d tjLizdz IsOIst fsHfzdSIsO 2. 3 i s
tcOL dzdydzr j] OfftesSMddiOoydd + dzj S Istets dzBllzd Is dat
Yo¢ dd3 Msslse jismlsolzels dMEtsdsr j Oftedtsted o 51
toj zff W GBKOIAdS?2 L OHOYJd

23. 1 8C O J &3, yYlsts oddz'tc OdztetE dfO dds dif ts dzj dzls
¢d A, §YBHUdds dedz’ | EtOodzjdzd® (10)Sd d B3
f stz O fMmdzj Hiso Olsj dz! datyy Ms e §) LBEE M2 g & | da
C@dzd yj Wendz@dglS dsls st ts2py.f ddslisfiglss'ils '

1 1

Om(a,a;) , Agmi X, (=) =0, T.e q;(x) =———

4‘rr|x|'
USGHO
AA®) = [, F(y) Aa(x — y)dy = A|— [, F() a(x— y)dy].
[Isfys HO
O F= o e PO = - Jee @) + @ Vo), (12)

dets kZtOodzj dedj [ Of ZOMO d3jjls | H @ dzfddzalz] dzdzt
BJjMCtsdzj ydetsfmils d (COU.%=0).j B' dzts Blsdgj yj dats,

I dbtsecj dd3jj d3 ddzlsjcis® @ dztsj ztcOo dzj dzd j

Jy “l{""]fl" =flx), xey, (13)
G Hf{X)= 4rA(x) — fEa %;mdy. npkasada 8 |

ujtstej BEMEC™(Y). usGHO BkteOodzj dzgdj (13) BHzsL
g " J ded § dd&si dls oadH

ay)=qo(M+ Po (Y6 lay
G HAlay § MISE W Iz dzC Yy J¥, O ggGE C=(P) dp, ECZ(AY) o L Od Bisfyo W L
COC  dzj Bj dzlsT HB@htk® izl aplzdsc s o
Jtedds dej dzdd BibesmB] & O( Istsydaj j, Jots
fMmMjoHtsHdWW jtoj dzyd Odz! dz" j ZtcOo dzj dzd W ) fsL o
yd mdzj dedesds d infndzj Hiso Ocad @H Gads OfgolzsD ' LN H Iz
ddzls j GteOdz dats'e ts ( )00 zj ted S5 s us tfrdds j f to @&gzh gzt
FtcOodzj dzgdWw olststetse s tGiSH O.
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u(y)
nzu(x]—kfy r(};ldy=f(x], XeY, n=0 (15)

O dd3j dedets, o [ 5] HSC OL OdzO

v stej.tEPh 2dedj bktOodzjdedj (15) ftoj HilsOs d dst
U()= Go (+> Po(y)pe /" +15.(x, 1), (16)

G Hllbll: =Cyn, -t OMMissW dzd § 3L ydaty teadp@l2y), s ls
=19 BOds?2 &gy Hbadsflsdj MSsd ¢ Bd h j 2

Jdsj @kt

1. 1 dhdS R [ 8 Mmigfj.topdzdiCi cdzw tcdets] o' tetsy H J dzd 4
HdzWw dzddzgj 2dz2" » HWW Jte) dzgydOdz dzf = EtOo dzj C
12:5 (77)(1957), 422.

2. 1 dh & R [ v Mis[j tetdedi S j ded ] dzj Stslstster =7 L OH OV
dziz y O BOIsted y d Moy WX J dedz’ =
HQWW jtoj dzydOdz dz" » EkEttOodzj dzgd280. 1, wuvf 1, 1

.l dhdff. R [ e M) todadffd BY sslsd ud MSdJ {0
dzd dzj 2 dz" n HdWW J tej dzyd Odz! dzg' = ZtcOo dzj dzd 2
B4 dzv e h gy St WV dydj dzsOkd d 6 teOdzd ydz
(1960), Z-95.

4. 1 dhdf. RL Mdd dts  zezdfsduyimcdn MdMhis]
FPtceOodzgj dzed2, [ OIjd3z, m676, 29 (71):3 (195

5. Demidov A.S, dMdBYfIssIsdE O tjhjddw CtcOjor n
fmMJoHBSHdWW jJtoj dzydOdz! dz" » EZtcOodzj dzgd?2 M 3
st j cOtsicy !, [ Mo ME e 5u.BHKEIE.4 dfs®T j iso
Demidov A.S. Les problemes elliptiques pseudiferentiels, a petit parameter

dans | 6operateur princi pal-\erlad, ¥a.594 r e
(1977) 108122.
6. Demidov A.S, Inverse poblems in magnetelectroscanning (in

encephlalography, for magnetic microscopes,etc.), Journal of Applied Analyses
and Computation, Volume 8, Number 3 (2018)-925.

7. HamalainerM. et al, (1993). Magnetoencephalograjphyeory, instrumentation,
and appcation to noninvasive studies of the working human brain. Reviews of
Modern Physics, Vol. 65, No 2, 4437.

8. 14 B W& C dzdzd f Isd yiHkadw) J WifpgpdiOsdz! dz" | C 60O,
BOdzr @3 f Ot OB stesdz ftocd Ms@wh j B3IBY (4SS
(1973), 421444,
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ON THE VISHIK -LUSTERNIK METHOD AND THE INVERSE PROBLEM OF
MAGNETIC ELECTROENCEPHALOGRAPHY

Demidov AS.
Lomonosov Moscow State University

Annotatoin.The total number of references to only three Vishik st er ni k6s ar-ti cl e
3] on asymptotics and the famous work of Vishik [4] on strongly elliptic systems (which allowed, in
particular, to jugify asymptotics) has about three hundred scientific publications. Most of these
publications (including works [B]) are largely based on the basic, ingeniously simple ideas of the
VishikLusternik method, which allow to solve a wide range of complellgors and therefore

have received such extensive applicatfeor. the first time in the problems of singular perturbation

with a small parametee = 0 in partial differential equation, a stunning simplicity method was
proposed for constructing amsymptotics uniform up to the boundary of the region, where the
solutonu,of the original probl ems changes signifi
fact that the solutioru, for ¢ = 0 of the original prollem (the construction of whichin such
problems is a relatively simple procedure) to this solutigimasadded an amendment in the form

of a solution of the simple problem on the fiak for a ordinary differential equation with
constant cefficients regarding the scalled fast variable. It is in the direction of this fast variable

that the u_ solution of the original problem changes significantly. Vidhikternik method made it

easy to identify this feature. And therein libe& power of the method. One of the applications
VishikLusternik method is indicated in this article as applied to the study of
magnetoencephalograpgy inverse problem.

Keywords Vishik-Lusternik method, inverse problem of magnetoencephalograpgy
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[ 1uv  jdo&f . 1 . [ @it dztsmtse O, 119991 [sMCo O, - jdad
BOIs j &3OIs d yJ4 M < Hiail: detnidatexdadrd@gmail.com

L $17.948

J] s{CtARURITZIM "l [BHU]lIOIM R [ OYr7r T[] RIS
Vel RV LLL LYt ouft o Al a LA v
Y o1 ARG [

sot RIS [ m.
RAMIsdlsizls B0 FOBdSCd dd. ¢.Crdy BdPpadd d s

b dzdztsIs OYdwte OB sls dmmdzj H s Odz' Csitoydilsdoe dz | Mo t
1jd Besd yo ) &sOkedyd & § dRYydOUEBEO R0 i GusHjsds
dzj zd dzj 2 e e s Y jeOBEO | j d BE sdz @ O EREXE.d dz' o
{ OMMdEsstej dzdz j dzj dzd dzj 2z | Y jwOltster dzj Wo dw
5 jtcOlststeso .

sdzs Yjor j oifdtceditste, dzj dzddzj 2dz 2 Y O, st
Ctst teydisdo dats § dzj c Qo j dzfflseo s, dz, cOL WBPEEEHUSL R, §
ftetsfistcOdzMmis e ts.

ANdzH OBj dEls Oz dzr | tejLbd sOT 5 Isjtstedd
or o0y jdzd?2 ftod dzOH dzj ¥ Ols 1.1 . € o2]tedds kv tefz § d 5
fsdbyddd ©WH o903dF & ©jLbkd sOlts tslsdash
zlsb®dzo dzdzy d jet Mlsjfjdaj2. wlkh jMmlse j da
sjsttdd ©OLHjd]JEsMisd HIWW jtjdydod dr & o
{lsjdzBOjo  dr-6kyfddzffed s ¢ QMY BOd3 B dB dzd t5¢
I dgOflsswh jj owjdkY 6 twOLH jsid Bedfifids =gds
f sdzlz yJd dedz" | toj L zdz sOIsT dzO " dzd Mo sd f toc
N jClstcOdz dzgs?2 Isjtstedd HIWW jtojdydOd dF &
Hazw HgW W jtejdydOdy d & bkicOo dzj dad 2 .
{ OLH ] Zd B! §jcOstscd 4 jd &cOF-9.0 tod
ZOMlsswh j2 ©Oels] & dhhdjHkzjd ©OLH]d
lid Besd yo f kOstedyds &5 § slsj dzyd Odzts os.
I ftetsmls e RBNsdfdslstcdds HWW jtej dzyd Odz dzr 2
L[u] = - (D+k*)u(x) +V (x,u) @(x), 1)
GHY dOyjvdagmy (xi R"wi C) wo dzw s Isfpw ¢ 9 OH e Ols dz' 3
SftejHJd ddg &3d | ed@3dlstse " & (@I wOMHE' § S§
s jtOtted (1) ftod BHid, BEBLIAEEOSC dAi,j = YLk
L[u]i L(R)".
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[ftojHjdy flabd dzl2 dzr 2 6Ot 4 jd BEsd Yo

) f tesfls O RS 4 Mdzd H dz¥ avflpjdet y d o .
ul W (R AL (R)'s0¢dn, uybst
- (D+Ku() +V(xu)@(x) = F ()T L(R")’, (2)

o' ff sdzdgv 8 Isfqpw 9 € dzt yj dzd v
Du(x)i L,(R™?, V(xu(x))ux)i L,(R").

] HOd dzj2h jos fojHy ks dd, Ykt
V(x,Wi C'R"3 C?; EndC)

s ststeH d dzO lawi cismsms:quzouqvqg e jiint sdz' L zj d3 Bt
x, =Rew, h, =Imw, k=1,...2 JatSHc{d3 mMdzy Hize M d 4% Wz Jd d3

F(Xpseo X Xpsenn X510 1) = v2(xw)
QXL e Xy Xy Xy 1) = F2 (X X X X010 ).

]HJW;(X,W) sftjHjdvjlsmy COC CoOHEOLM 2 ¢
SftejHjd dis? {ttBdstsss? &EOLtedyr .

{ftejH]dziddj B3&Elso, s Ylsts viiug e q dz2OH dzj 3 dIs €
T4 jidzd o' f Sdzdgv ¥ Isfyw Mz HEs N ) EMdse dv

1 12

L Hp'zu ¢ oFu ©)

Hdzv IR, i C7;
2

2<xw) H -(F(x WE 2w ¢ (4)

1

H dzw &Ierj‘ -l C7;

é(mFZL‘XF W+n|:2“':w)c ¢s FZWC (5)
Hazw  eifR) @i c’d o tyg(B+in,..m+in)i C,
v ¢ (6)
Hdzw i fRj Wi C”;
k3 . _ fl
3 af/m: ' B Quan PR Qu  ¢s |Fxmw . @)
J=[ qu uhj C?

Haw oifR) Wic'd o Wyd(R+in,...m+in)i C;
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2

¢tg (8)

Q'z(x,W)i(Q(x, W)Q (%, W)

Hdzv el jdR o fyijce.
sifjt! Micttdkbddtkz]d shdsse ds?2 tjLbkd s
fdzj Hizs h OwW

v Bted BO. 1 I fiis dzC dg@mteltaidodzO H dzj ¥ dTEH L dzO f fr
USEHO ftod or fsdzdzj dedy EfMmdztse d2
0<s <1, 0<s,<1, c+2dk*<4, g+2dk?*<4.
1idzddzj 2 dzr 2 5 jtOltste | jd B sdz yA,R)MY oL
Hdzv o M Au(dd MEJ(REFZL(R) £t Oo dzj dzd W

- (D+KAHu(X) +V(x,u) i(x) = f(X)

N fLOot? LOMISRY or § sdzdgv j sw  Mdzj Hize b jj
dzi t Qo j dzfhls o s
[+ K*)u(); L (RY)?] +[V (x, u)u(x); L, (R")

Mx,u) 9 rry
X

6. &
i=1

+

+

’\/;(X, uu(x); L, (R")”

¢ M| f(x); L, (R")’

4

i=1

(9)
GHJ WQdizg L Oo duiy)ddis(¥is s

1Ldn i o thsOdss d®ny dO dzj Stslstster & s
Iss?2 bjskjd . wdOyUOkd MY stkzddtlzj d Hoj

[ 4 330 1. ul Wg R AL(R)” d Lull L(R")". UBGHO 9j¢
W b dzS VAgxeliu(x), % (i=12,..0) 6 e &ZzOH dzj 3 Ols 1 lERHls & O dzf

[ j BBO 2. 1l Ml o {f Sdzdaw s Isfyw Ehdztse W
ul W2 (R ZEL(RY d kuteodzjlsotstew jls EtOodsj dzads

2Joc

f(x)1 L(R", Is ts aWJIszﬁmWZ{(x)u(x), F;(x)& (i =1,n)

ftod dzOH dzj 4 Ol f ig®RNIstcOdzMmis o Iz

[ SCOL Olsj dz' ise ts s j stof(@f Co(R)-% ¢Mfisd tots 9 O dzd
dzj slsted yOlsj dz' dzOw W EkdzeC ydw, tsixk@dh 09 saMsiyy d
Jj.(X)=/(e), (e>0). RrRMtsd LW ©Os j dzfMilso s

(1. =- A 57 MU K 40+ (Vg M0,
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GHY (MCOMYids] fwsdLejHl,@®Y) ¢ cf)isnidsadz
ftoj SBtcOL 859 Oded?2  sdzz yd d3:

(fJ VU= é%,/ Y, §§+ B (u) + B (u) +
i=1 - s

+B;7(u) - K*(uy/ Vu) +(Vu/ VU, (10)

GHJ
@y =.'.‘z°i ’& u6
B,” (u) a x Q 5
e ? 3 Hu. GHQ Q n;& 0
BS¥ (u) = aaéj—,/eaa1 e g =ud+i&—/ 4 mi 8— ug  (11)
'1%(1 ? KX =X 0 izléﬁlxi '—1? l.lh g
Bow =48/, H9ug

UJu’JtGJ utstsu;te;Hdzts syj ded B % & dz€ yd tsdzO dz'

e uuw > 0

B?(u)=agF2 = “Fu
_1?“ PACH:

v 0O¢ ‘ki%woe, s, ftoddj dv v -di deO § alfidss &S5, 5
X

fdzj Hize b 2y BPfueC 2 H dzv
3

| B [¢ M ea 2u; L, (R")’

[lis o MajmBEJB0. st

[ dzv Wz dzC B @EPBANY § sz ud i3 Mssise jsfilse |
BYJ dzgd

|B;” (u) |¢

Fr L Ry
8

af.

=1

861“Qu+$/‘|m ch EQgL(R”)

“Xl - IJ.XJ
O

1B (u) ¢ 2 a%: J N ““8+ g (Vi) V).

¢sla

)R
F—:L(R")’
\/» FX
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CHOU-ftoctsdLotsdz desjy §sdzsydlsj dzd desjy yd maztss.
1HyfMs,9-50Cd] 4 SCtdmlsOdasr, CO¢C o EMmd

o' hjftsdzzyd ddz" » tyj dzs¢ dL ©0Ose jdzMlsoa © (1C

(BBt UBfr]dZJ f 4 tog-n~OsfHte] §j IYf tehjdajjrdidz "o o

MU n g 2,0
%S_Ecﬂa.l’\/ML(R +%2a kdg®
”\/uL(R” ¢ VuL(R)

115HBc[tGOWb1§qE)f@dzts Ylstser  or f tsdzdz0 sy dzj
g+20k’<4, dL fodzzyj dgdzr = dzj c©Qo j dzmilse § sMmdzj
fedzydd ¢tittydbdsdtd) dd b @a Hdefgzd dsts s dzj
Lid desd yo (1),(RY fifdejsiisic® dafls o§ st sydlsdoe d
(9) . uvjttej B3O HEBCOL O0dz0.
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ON COERCIVE PROPERTIES AND
SEPARABILITY OF NONLINEAR HELMHOLTZ OPERA  TOR WITH MATRIX
POTENTIALS

Karimov O.Kh.
A.Dzhuraev Institute of Mathematics, Academy of sciences of the Republic of Tajikistan

Annotation. The coercive properties of the nonlinear Helmholtz operator with a matrix potential
in spaceLz(Rn)?are investigated. The separability of the nonlinear Helmholtz operator with the

matrix potential in spaceLz(R”)?is proved. The considereabnlinearoperators are not weak

perturbarion of the linear ones.
Keywords: Uperator, nonlinear operator Helmholtz, Helmholtz operator inequality, coercive
inequality, separability, potential matrix potential, space.
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A 1 BE23456q wdw @dlgZ-n2n-3 @n 2 ) g pl [0 +Ffpfcoe | 1ddo
k( an,p)=1f
Sdzf Yjor | TkE®O | dhlse O, ftodeddy, dd j L Oy dd",

1. lajHjdadJ
1.0.1 ] sMsOdzs9 C O L OH Oy
1 EMmiss(pmpi sstd,l), p218 fesMistcOdlse 5 Mz-Es2d oz
fnlthdezc[ Wekdz€S yd2 M destdis?

£, -a% 71 f @ Pt 5 (1)
t Omdssisted di W iz apdetsidzO dp d@'p<+ o MUdls O d3,  yls:
sftejHjd dz2 VsteBzaspf 6z Ojdgv €02 dzd A

_ _al (

1. = tim )1 £1, =l £l =maxt £ 1. [Fls = lim [ 7], = e, fy Inlf Ot
Ldnd & BHj & ©OMMd&Okteds Ols H Odzdz’ 2
stedetsdasdBj sted uj MS da  tsdzd des Bis o .
RINMdzpmEzj L OHOYO s dzOr Y H | dad sh, p)dE0O dizzicphe jj XzS
p [0, ]
GHJD? 0 B Jj tcOls s te-dzdHdig S2BdAET 1S HdWW j tojazgdtctse
ri2mseod] ®Yf ZBOIStHEDL dzj 2" jd&B HEY CteOlsS sl
IsOC Y 49, f.pjt=t®. 1 EH j d3 dMMmdzj H %0 D,I)= sup Yy d dzliz

Hfm|

[ OdzdzOVY o j dzd yd dz©@ dMMmdzj HisodD z@®fgdzj Jo tslsajjd%itsog
SlsdRjlsdds dzgj Stslstster j ftsmdzjHdedd teOB&IST [ 3],
Jted H]dzj dfdfite JH.JIzd 3 & dzOMM W ldC yd2 ,igated Mist
J mazdi Aclay, Tab ®, ¥, d(s).s0i(y - daj zB' 9 0O8 M (] 4
t Ofnfmdits lsdEfddeiz] dz' h 2 ¢ f sz dlsj da=daiz4, ) 6 gzdzmls (
Colststes? MftcOo jHdzdots dzj Qo j dzise s

/Y (1D, 00 axe & A3, () [y (2)
s j stej 3o Ria, th T,

A 1ne=do'  tsdzdejaizte=1,"a i0 .
A 1 g 2,3,4,56 H dzv dz¥ BitBI@MS.,2n -3} @n 2, ), pil[0; +F

Y 0o jM &d)E1E.
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wdzj Hilso d j) s/ 1. dzgB ] aill, dzd B=t2,3,4,5,6 d
ai {12...20-3} @n 2, ). UBGHO fifd4eneyn dde &
[ Odzdz" 2 tjLizdz O Mtse dzOMizjlsmw M OB slsts?
syd des J :
Ak( a2,00=2, wmd¥y g2, 9.
Ak(32,00>2, mead1c@;2).
] jazduyddz0 (1. &kbn,  dofded g de® dzdzOW o dzj 6O j
o Btodz hsds Ssdzdyj Miso (] OB I, ¢BOf gl Ry tcH B¢
k( an,p)=r1f, (3)

Hdz¥2ninnd ail, pi[o; +F 1 H Gbdzdstisl] tel3' Zdzzyh 04 d3 1
H dz¥=1,2,3.. ,€
[ 8COY j 3B, yYybt tyjdt O (3) o] tcda>1,83,4Mmazizy0O)]
H dz¥i {1,2,....,2n -3} @n 2, ).
2 I MmMdeso dzr j toj L Ezdz sOIsr
21l M sdi3sc Ols j ozt dz'.j bklso jteyHj dad W
[ § B3BO kinlsiln, iad of f sdzdew j syw Efdztse d

K(an, y=rf, " la2n 2,0 1) (4)
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REPRESENTATION OF A VARIETY OF SOLUTIONS FOR A THIRD -ORDER
EQUATION WITH A SINGULAR LINE IN EXCEPTI ONAL CASES

Radjabov N., Boltaev K.S.
Tajik National University

Annotation. In this work, for equation (1) in exceptional cases, representations of the manifold of
solutions in the form of series are obtained.
Keywords manifolds, thirdorder equations,isgular line, exceptional case.
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ABOUT ONE CLASS OF NONLINEAR GENERALIZED KOSHI - RINMAN SYSTEMS
WITH SINGULAR FACTOR

Sharipov B1, Jumaev E.Kh?
Tajik State Financialand Economical University
Lomonosov Moskow State University in Dusharie

Annotation: The proposed work consideseveral types of overdetermined and generalized-first
order CauchyRiemann systems (p.o.s. Ka R.) in the class of continuously differentiatl

functions C 1, C 2, RAD) for which, classes of functions which provide identical performance of

functional relations are defined onthe conditions of their compatibility. Furthermore, the
integration process of studied systems gives an oppotyuto determine the variety of their
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solutions either in the form of explicit or implicit functions containing an arbitrary analytical
function ¢ (z,,z;).

The solutions of the systems behavior are investigated in critical points of this context.
Keywords:special points joint systems generalized system Koshirieman.
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ELECTROCONDUCTIVITY OF SYSTEM OF ETHYLENE GLYCOL WATER
SOLUTION OF 45 (ANTIFREEZE) AND IRON OXIDE DEPENDING ON
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Anaqulov M.M. %, Sdarov M.M. 2, Rahimov S.T?
Tajik Agrarian University by name&h. Shohtemut
Lomonosov Moscov State University in Dushasbe

Annotation. The authors have explored the impact of iron oxide on electro conductivity of ethylene
glycol water solution in this déicle and the resuftare provided in the table. Also, development of
achievements depending on electro conductivity of ethylene glycol water solution and an empiric
equation are given for measurement of electro conductivity depending on temperature and
concentration of iron oxide in this article.
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physics.
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INFLUENCE OF HYDRAZINE NANOPOWDER ON CHANGE OF INTERNAL ENERGY
TO TERNARY SYSTEM OF MUL TILAYER CARBON NANOTUBE AND SILICON ACID

Oimatova H.H.!, Safarov Sh.R!, RafievS.S, Sobirov J.F1, Safarov M.M.3, Muhammadali K .
Bohtar State Univesity named after NKhusravt
Institute of Energy of Tajikistar
Lomonosov Moscow State University Dushanbé

¢ nnotation. This article discusses the effect of hydrazine nanopowder on the change in the internal
energy of ternary systems, a multilayer carbon nanotube, and silicic acid. Under the influence of
hydrazine nanopowder on silicic acids and niajter carbon nanotubes, we will get a new unique
material with new thermophysical, electrical and mechanical properties. In the process of studying
ternary systems using a scanning colorimeter, we calculated the change in internal &vieegy.
heating terary systems, the maximum value of internal energy appears due to phase
transformations, and when cooling, the maximum values of internal energy appear due to the
maximum temperature change, i.e., in the temperature range from 620 K to 400 K, the cooling
process proceeds faster than in other intervals.

Keywords:internal energy, thermodynamic characteristics, nanoparticle, metals, nanoxides.
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SOOT INFLUENCE ON CHANGE OF SURFACE TENSION OF THE SYSTEM CASTOR
OIL T BENZENE DEPENDING ON DISSOLUTION TIME

Rajabov A.R.%, Safarov M.M.2, Hakimov D.Shl, Timerkaev B.A3
Institute of power engineering of Tajikistan
Lomonosov Moscow state Universitin Dushanbé

Kazan national research technical University

Annotation. Castor oil is used in various fields, includihggh voltage as a dielectric. The result of

combining oils with benzene and soot within the surface tension limit is presented here.
Keywords:surfacetension castor oil, benzenelrip method.
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