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Abstract: In this article the following class of integral geometry problems is considered: about the function
reconstruction, shared by the integrals on some set of curves. This problems are correlated with several applications.
In order to study the internal earth structure, the multiple explosions are held on Earth surface. Then, the fluctuations
regimes of carth surface are measured on equipment for each explosion. The goal of research is to determine
distribution of physical parameters inside the Earth accordin to equipment measurements, correlated with laws on
dissemination of seismic waves. The most clear functional of such equipment is the arrival time of seismic wave,
which exacty serves as a base for interpretation practice. It is known that lineriazed problem of seismic-exploration
data interpretation is actually the integral geometry problem. An integral geometry also includes the problems
related to the radiography, particularly the interpretation problem of X-ray examination. For instance, a X-ray film
darkening functionally correlated with the absorption coefficient is also actually an integral geometry problem. In
this case, it is required to determine the function if the integrals of this function on set of rays were set. The integral
geometry problem in multidimensional space is studied in this work. The solution uniqueness theorem is proved for
the considered integral geometry problem.
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AnHotanmsa: B JaHHOW CTaThC PACCMATPHBACTCHA CICAYIOMMH KJIACC 3aJAYHHTCTPATBHOM TCOMCTPHH. O
BOCCTAHOBICHUH ()YHKIMH, 3aJAHHOH HMHTETPAJaMH MO HEKOTOPOMY CEMEHCTBY KPHBBIX. JTH 3aJa4M CBA3aHBI C
MHOTOYMCIICHHBIMH TPHJIOKCHUAME. B IemIX M3y4YeHHS BHYTPCHHETO CTPOCHHUS 3CMHBIX HEAP HA HMOBEPXHOCTH
3eMaM TPOM3BOJUTCA CEpHA B3PHIBOB. [l KKAOTO B3phIBA HAa CHCTEME INPHOOPOB HM3MEPSIOTCS PEIKHMBI
KOJICOAHUH 3€MHOH MOBEPXHOCTH. Llenp mccnenoBaHuS — MO IMOKA3aHWAM NPHOOPOB OMPEACTHTh BHYTPH 3EMIH
pacmpencicHiE (PH3MYECKMX MApaMETPOB, CBS3AHHBIX C 3aKOHAMH PACHPOCTPAHCHHA CEHCMHYECKHX BOJH.
Hambonee verkmit (yHKIHMOHAN B MOKA3aHWAX NMPHOOPOB — BPEMS NPHXO0AA CCHCMHYECKON BOJHBI, HMEHHO OH
CIy’KUT OCHOBOHM B IPAKTHKE HHTCPIpETAnmu. M3BeCTHO, 4TO IMHEAPU30BAHHAS 337344 WHTEPIPETANMU JTAHHBIX
CEHCMOPAa3BEIKH €CTh 33Ja4a HHTETPATbHOU reoMeTpuu. K HHTErpanbHOM reOMETPUU CBOIATCS 3aJa4H, CBSI3aHHBIC
C MPOCBCYMBAHUCM, B YACTHOCTH, 337aYM WHTCPIPETANNH PEHTTCHOBCKUX CHUMKOB. [IOTEMHEHHE PEHTTCHOBCKOH
IUICHKH (DYHKIMOHAIBHO CBSI3aHO C MHTETPAJIOM MOTTIOMICHHUS BAOIb PSHTTEHOBCKOTO JIy4a OT MCTOYHHKA 0 TOUKH
Ha IuleHKE. TakmM 00paszoM, 3aJada OIpeneCHHUS IPOCTPAHCTBEHHOTO KO3((HIHCHTA MOTIOMEHMSI ECTh 3a1a4a
HHTETPATbHOW TECOMETPHH — TPEOYETCS ONMpeAcTHTh (DYHKIMIO, SCIIM 3aJaHbl HMHTETPATBI OT 3TOW (DYHKIHH IO
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ceMeiicTBY myucit. B paboTe mCCaeayeTcs 3amava WHTCTPATbHOM TCOMCTPHH I CCMCHCTBA MPOCTPAHCTBCHHBIX
KpHUBBIX. JIOKA3BIBAECTCA TEOPEMA €AUHCTBCHHOCTH PEIICHHSA PACCMATPHBACMON 3a1a41 HHTETPATBHO H TCOMETPHH.

Ooparupivu 3aauamu s AuddepeHIHATBHBIX YPABHCHHUM, KaK W3BSCTHO, MPUHATO HA3BIBATH
3agaun ompeaciacHus Au(epeHIHATBHBIX YPABHCHHH MO HM3BECTHOH HMHGOPMALMK O PELICHHAX STHX
ypasHcHUH [1-3]. MHOTHC MPUKIATHBIC BOOPOCH, KACAIOIMUCCS UCCICIOBAHMI KWMHCMATHUCCKHUX 3aJad
ceHcMUKH, TeopHH TNoTeHuuana, ypasHenws Llrypma-JluyBumng u Apyrux MpoLEcCOB, MPUBEIH K
obOpaTHbIM 3aaa4am [4-8].

Msuoromepnsie obparHele 3amaud Ansd AUGQEPCHIMANBHEIX VPABHCHHH YacTO HEKOPPCKTHHL B
KIIacCH4ecKkoM cMeiciae Anamapa. [1osToMy akTyanpHOCTH MPHOOPETAIOT BOMPOCH €IWHCTBEHHOCTH H
MOMCK MHHHMaNbHOU HH(pOpManmu, KOTOpas AenacT oOpaTHyI 3ajady omnpeacneHHOH. Tpebvercs
VCTAHOBUTH YCIOBHYIO KOPPCKTHOCTE B CMEBICIC THXOHOBA HCKOPPCKTHO MOCTABICHHEIX 3a1ad [9-12].

OOpartHbic 331a4M MPUBOMAIT K ONEPATOPHBIM ypaBHeHHsM 1-poxa. Hamprmvep, HexoToprie oOparHbIC
337390 AN TUNCPOONMYCCKUX YPABHCHUH MOTYT OBITh PEAYLHPOBAHBI K HCCICIOBAHHIO HWHTCTPATbHBIX
ypaBHenii Tuma Boabsteppa 1-poma. D10 MO3BOASET I OJHOMCPHBIX OOPATHBIX 334a4 TOJIYYUTh
HHTCTpaibHOE ypaBHEHHE Bombsreppa 2-poaa ¢ omepatopoM, 0OONAJAIOIHMH JOCTATOYHO XOPOIIMMHU
ceoiictBamu [13-15]. B MHOromMepHerx oOpaTHBIX 3a7auax HH(OPMALMH O PEIICHMSAX YPABHCHHUN 3a1aeTCs
JIVII HA YaCTH TPAHHMLIBl PACCMATPUBACMOM 00IAaCTH M IIO3TOMY TaKVIO OOPATHYIO 33729y HEBO3MOYKHO CBECTH
K HHTCTPATGHOMY VpaBHCHHMIO 2-poia. Kak H3BECTHO, HPHYMHOM SBISCTCS HEKOPPEKTHOCT MHOTHX
oOparHbIX 33124 111 quddhepeHINATBHBIX VPABHCHNH ¢ YACTHBIMH MPOU3BOAHBIMH.

Msuorue obpatbie 3amaun Amsl AUGGEPCHINATBHBIX YPABHCHHH MAaTeMAaTHUCCKOW (U3UKH TECHO
CBsI3aHBI ¢ 3aJa4aMH WHTCrpajabHON reometpun [16-20]. BosHukaer HEOOXOAUMOCTH HCC/ICIOBAHHUS
HOBBIX 33734 WHTCTPATEHOU TCOMETPHH, KOTJA MHTCTPHPOBAHHUC MCKOMOH (PVHKIMH (MITH HECKOIBKHX
(YHKUUH) TPOU3BOIUTCS IO CEMEHCTBY CIIOKHBIX MHOIOOOpPa3HH.

PaccmoTpum creayrommyro 3aqa9y HHTETPATbHOW I€OMETPUR

vend) = || weyaads M
SEn)
rae S(€,7,{) - ceMelcTBO KOHYCOB
(-2 =C¢-x)*+Mm—-»*0<z<Q)
utn z = { —/(§ — x)2 + (n — y)? ¢ sepmmmnamu B Toukax (&,7, ), OMMPAONIHUXCS HA TIIOCKOCTH
z=0.
VuureiBas, 4to

P =z = s X q=zy= 72
T JE—0F (- y)?

CJE—2+ (-2
ST+ T =2

MOBEPXHOCTHBIH HHTErPaA (1) MOKHO CBECTH K MOBTOPHOMY MHTETPATY

ven = || wl(eng V&0 + -7 dxdy.

DEn.4)
BBoaum nomspHyro cucTeMy KOOpIUHAT § = X + rcos@, 1 = Yy + rSing, Toraa nMeem
2n

v(é,n{) = \/Ef fu(f —rcos@,n — rsing,{ — r)rdrde.
00

[Tpumensiem npeoOpazosanre Pypre k 0OCHM YaCTAM YPABHCHUS 110 IEPEMEHHBIM &, 7

+o0 400
3aud = [ | v et dgay -
2 ¢ +o0 +oo_OO -
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n
0 0 —00 —o0
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Hanee BBOAS 3aMCHY TCPEMCHHBIX ¢ —71CoSQ =t, 1N —71Sing =7 TNOCINCAHCS YPaBHCHUC
mpeodpazyeM K BUIY
2 €

T, 1, () — \/Ef freir(lcos<p+usin<p)ﬁ(/1, Wl — r)drd(p,
0 0

rae (A, 4, z) - mpeobpazosanne Oypoe GyHkIHH U(X, Y, Z) MO TEPESMEHHBIM X, Y. MCHsS MOPATOK
HHTCTPHPOBAHUS MOJIYIAcM HHTETPATIbHOC ypaBHeHHE Boabreppa mepBoro posa OTHOCHTEIBHO (hyHKLHH
(4@ 2):
¢
B .0) = [ TR Gk, ¢ ~ Ty, @
0

rac
27

K1) =2 f ¢irGcosg+using) g
0

3aMeHa { — 7 = p HNO3BOJISICT MOMYIUTh YPABHCHHE

) = f @ =K ¢ — p) (A, . p)dp.
0

HuddepeHuupys 310 ypaBHEHHE 0 { TONTYYaCM
¢

B0 = [KGE = p)+ § = Kb = P15 0 )
0
[Mpoanddepenuuposas eie pas no { IPUXOIUM K YPABHCHHUIO

Ve i,0) = KA, 008 (A, 1, ) +
¢

+ 2K g = )+ G = PIKGe ot = )] 0 . ). ©

0
Boraucmam maTerpan K(A, i1, 1) = 2v21[Jo(Ar) + Jo(ur)] [21, dopmyma (3.715)] rxe Jo(x) -
¢dyuxmsa Beccens mepsoro poaa Hynesoro mopsaka. Kax mssectHo, Jo(0) = 1, mostomy K(A4, 1, 0) =

4+/21r. CrenoBatenbHO, ypaBHEHHE (3) MOJKHO 3aHCaTh B BHAC MHTCTPAIBHONO ypaBHCHHS Bomereppa
BTOpOTO poaa [22]
¢

B, 0) = WZra(A,p, ) + f WA u ¢ — p) A, 1 p)dp,

0
YA, ¢ = p) = 4V2r[Ho (A — p)) + Wo(u(S — p)] +

+2v21({ = p)[APJo(AE — p)) + 1 Jo(S = p))].

Taxum oOpazoM goka3aHa

Teopema 1. Ecnu dyuxums v(€,7,{) umeeT GUHHTHYIO HCPCPHIBHOCTD MO TMEPEMEHHBIM &,7) H
asaxael puddepenuupyema no ¢, to peumeHue u(X,y,Z) paccMaTpUBacMOM 3aJaYd HMHTCTPATBHOM
TCOMETPHH CIUHCTBEHHO B KJIaCCE (PMHUTHBIX HCTPEPBIBHEIX ()YHKIIHH.

PaccmoTpum Gonee o61myro 3a1a4y HHTETPATBEHON IeOMETPHH

v(g, n) = f u(x,y)ds, Q)
s(i)
rae € = (&1, &5 ) n). & = (X1, Xgs ) X)), 5(5, 1) — ceMeCTBO MOBEpXHOCTEI
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In—yl=|%-

VuureiBas, 4to

npeoOpa3yeM MOBEPXHOCTHBIN HHTErpai (4) K BUAY

vEm)=VZ | u(in- -8,
o(i)

rae D(E 77) MPOSKLNA TIOBEPXHOCTH S (E, 77) Ha TUTEPITIOCKOCTh ¥ = 0.
Beoanm 3ameHy nmepeMeHHBIX X = & —reose; (i =1,n), rae cosg; (i = 1,n) — HampaBIAOLMIUC

KOCHHYCBl HOPMAJIBHOTO BEKTOpPA 1[) K 3aJaHHOU ITOBEPXHOCTH CEMEHCTBa S (E 77) r= |1[)| VunteiBas

COOTHOIICHHC
n

2 cos?p; =1

i=1
MOy IUM

n-1

x;=¢& —rcosg; (i=1,n—-1), Xp=8&,—T1 1—2c052(pi.

i=1

SIxo6uan Takoro npeobpaszosanus (nmpmwioxkenns 1) R(r, @) = "~ 15(P), rae

= (@1, 92 ', Pn-1), S(@) = nsmwl/

2 M

v(&n) = \/Ef f w(§ —r,n —r)R(r, §) drd .
0 0

Torma

K obeum uacTsm ypaBHCHHS MpUMEHsieM npeobpasosanue Dypbe mo BEKTOpY &
+o0 2 M

ﬁ(j, n) = f ei(ig)dgf f\/iu(g— r,n — r)R(r, §)drd@.
-0 0 0
Tenepp n3MeHsIEM NOPIIOK HHTCTPUPOBAHHUS
2m 1

U(A 77) \/—ffR(r (p)drd(pfu(f—rlpn r)el(’lf)df

C MOMOIIBIO 3aMCHBI f - Tl[_j = t (= (ty, tp, .. n)) HMeeM
2 1

U(A n) = \/Ef fR(r (p)e‘(’”w)drd(p f u(t,n —r)e‘(“)dt

0
oTCroga
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n 21
ﬁ(i,n) = frn‘l \/Ef S((ﬁ)eir(z’a) dg ﬁ(i,n —r)dr,
0 0

rae i - npeoGpazosanue Dypbe QYyHKINMU U TIO BEKTOPY 5 .

3aMeHa MEPEMEHHOM 7] — ' = p MO3BOJICT HAIMMKUCATH MOCICAHEEC YPABHCHUE B BUAC
n

(A1) = f (n — p)" 1T (A1 — p)ii(4,p)dp,
0

Hin
n

() = f K (A7 - p)a(A, p)dp, )
0

rac
27

K(An—p)=@—-p)" ' T(An—p), T(An-p) =2 f 5@ P 4
0

HuddepeHuupyem no 77 ceMEHCTBO HHTETPATBHBIX YpaBHEeHUH Bonbteppa nepsoro pona
n

% (Zn) = K(3,0)a(An) + f KD (A - p)a(d p)dp.
0
VYunreisas, uto K (/T, 0) = 0, mpoanddepeHIMpYEM MOCIECIHEES YPABHEHUE CLIE Pa3 o 1]
n

i (in) = KO (4,0)a(3,p) + | K (An = p)u(A p)dp.
0

N3 popmyn
N (n—1)! P
K,SJ)(/LU -p)= m(ﬂ —p)" T (A —p) +
(n—1)! . >
" It (A - p) +
(Tl— 1)' i 2 -
G T (= p) £t

+6/ " (= D0 = "2 V(A = p) + (= " (K - p).
rae Cjz - KOIMYIECTBO COYETAHMIA,

27
T (An—p)=ilV2 f s@e' %) (7,.4) ag,
CACAYET, 4TO °
KV(2,0) = kP (2,0) = - = K{"P(4,0) = 0.
N3 dpopmyet
K,Sn_l)(j,n —p)=m-1! T(/T,n —p)+
+Ch (= DL = T (A — p) + -+ (1 — p)" T (A — p)

HOTyYIHM
27

K,Sn_l)(/i 0) =(n— 1)!T(,T, 0) =(n- 1)!\/§f S(@)dg # 0,
0

TaK Kak MOKHO JOKa3aTh HEPABECHCTBO (MPHIIOKEHHUE 2)
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27
| 5@ dis= @

0
Taxum obpazom, auddepeHIMpysl HHTErpaidbHOC ypaBHEHHE (5) Bcero n pa3 mo 7] moayvdacM

HWHTETpabHOE ypaBHeHNE Boawsreppa BTOporo poga
n

o (An) = K"V (40)a(4,p) + f K" (A = p)a(L p)dp,
0

o7y = UAP) f — 5 @4 p)dp.
Ky (4,0) o (2.0)

CrenoBatesibHO, CIIPaBEe I/TUBA
Teopema 2. Ecmu v(f,n) UMEeT (PUHUTHYIO HENPEPhIBHOCTH MO BEKTOpY ¢ W N pas

nubpdepenmmpyemMa 1o 7, To pemeHue u(X,y) 3agaunm (4) EIMHCTBEHHO B Kaacce (DHHHTHBIX

HETPEPBIBHBIX ()YHKIHH.

IIpnnoxenne 1.

Sxobuan
1y 1<ﬂ1 1‘02 1‘Pn—1
x x
. 2r 291 29, 2n—1
R(r, (p) =| - e RS , =
Yn-1, *n-1y, *n-14, = FXn-1y
x x
nr g, N, Npn—1
cosQ, —rsing, 0 0
COSQ, 0 —TSsing, 0
= lcos@,_q 0 0 —rsing,_4 =
rCoSQSing, TrcosQ,sing, TCOSPp_1SiNPn_q
COSQy
coSQy, cOSQy, cOSQy,
—rsing,
= coSsQq 0 0 —rsin(pn_1 —
TCOSQYSingQ, T1CoSP,Sing, TCOSPp_1SiNPn_q
cOSQy, coSQy, coSQy,
—rsing, 0
—Cos @, 0 0 —TSing,_q 4o
TCOSQSing, TrcosQ,sing, TCOSQ,_1SiNQ,_4
cosQy, cosQy, cosQy,
—rsingq 0 0
0 —rsing, 0
+(—-1)"2cos@,_q - - . +
TCOSQSing, TCOSP,SInQ, TCOSQ,_1SiNQ,_q
| cosQ, cosQ, cosQ,
—rsing, 0
_ 0 —rsin 0
+(—D" Lcosq, 2 =
0 0 .. —TSINEp_q
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5 —rsing, 0 0
rCcos sin O
= (=1)"2 P15ing, 0 rsings .. 0 4
COS(pn
0 0 A
5 —rsing, 0 0
rcos sin o]
+(—1)"2 P2Sing; 0 rsingz .. 0 -
COS(pn
0 0 . —TSINQH_q
5 —rsing; 0 0
+(_1)n_2 rCoS™"Pp_15NPy_1 0 —rsing, .. 0 +
COS(pn
0 0 A
—rsing, 0
+(=1)"cosp, —rsing, .. 0 _
0 0 . —TSINQH_q

r"lsing,sing, ...sing,,_
P15 Pt [cos?@, + cos?@, + -+ +cos?@,_1] +

coOsQ,
+r""Leos@,sing,sing, ...sing,_, =

n-1

. . . n —
rn—lsln(pl_s‘ln(pz SNy, _q 2 cosz(p _ rn-1 sing
& cos<pnl I v

€0S¢Pn k=1 i=1
IIpnnoxenne 2.
Ilpun =2
2n
f singq d 5
0@ = 4T
ARYE cos?@,
Ilpun =3
2w 271 . .
sing,sing,
f f > > dg dey =
5 b \/1—cos Q1 — COS“Q,
2w 21 . .
sing.sing,
= f f > > > > de.de, =
58 \/1 — CO5%@q — CO5“@, + COS“P1CO5“ P,
2m 2T . .
sing,sing,
-/ ] d,de, = (2m)%
1 = cos?e)(1 — cos?gy)
Ipun =4
2w 21 21 . . .
sing.sing,sing;
f f f > = ——dp,dp; desz 2
55 \/1—cos @1 — COS“@Q, — COS“@P3
2w 21
sing,sing,singsde, d,de; _

vV
o%,ﬁ,
SES. ,;\l,o‘

!

J1—cos2@, — cos2@, — cos2@s + cos2@q(cos?p, + cos?@z) + 1
T2

T

sing,sing,sing
f f 2 - 22 = ——=d¢1dp; dp3 = (2m)3,
3 3 A= cos2e)(1 — cosZg)(1 ~ cos?gq)

TaK KaK
cos?@,(cos?@, + cos?@3) +1 =0,

rIe
I = cos?@ cos?p,cos%@;.

[To MeTOAY MaTeMaTHUCCKOW HHAYKLIUH MOJAracM mpu n = k
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ey ..deg_odyg_1 =

2n
f f SinQq ...SinQEy_,sinEy, 4
J1—cos2@, — ...— cos?@y_, — cOS2Q_q
> (2m)*1,
Hoxaxem mpun =k +1
2n
f f singq ...sin@y_1sing,d@, ...de,_1do; -

J1—cos2@) — ...— cos2py_, — cos? @y

211:
f f Singq ... SinQ@y_15ing,de, ...de,_1do; _
J1—cos2@y — ...— cos2py_y — cos?oy + U

2n
f f SinQq ... SinQy_15ing,de, ...de,_1de;
\/1 —cos?@p, — ...— c0S%@Qy_1 — cos?@y + Ucos? @y,

211:
f f sing; ...sin@y_1Sin@,de, ...de,_1d@; _
\/1 — €0S%Q1 — ... — COS%2QPy_1 — cos? (1 —U)

211:
_ f f SinQq ... SinQy_15ing,de, ...de,_1de;
JA = cosZp, — ...— cosZ@;_)(1 — cosZpy)

27

> (2n)k‘1f do, = 2k,

rae U = cos?@q + ...+ cos?@y_,. CrenoBarensHo, A T060T0 HATYPATEHOTO 1 > 2 CIPABEIIHBO

HCPABCHCTBO
27

f S@) d = (2m)" .
0
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Tyiiin: byn Makamaga MHTETpalAbIK TeOMETPHSl eCeNTEPiHIH Keleci KIackl KapacTRIphUIaasl: Oenrim 6ip KUCHIKTap Yiipi
GOUPIHITIA aNBIHFaH MHTETpaliap apKbUIl MHTErpal acThIHAArbl QYHKIMS 137efiHe/l. Byl ecentep KOMJaHBICTAFBI KOITEreH
ecernTepMeH THIFBI3 GaitmaHbicThl. CeficMIKaNBIK GapiayJblH HATKENEpiH TYCIHAIpy Macenecinje JKep/iH iMmKki KYpbUIGIMBIH
3epITey VIIH OHBIH OeTiHfge OeTiHe *KapbUIbicTap “KacalbHAAbL OpOip KapbUIbIc Ke3iHjae apHayiInl KypaagapMmen JKep
KBIPTBICHIH/A Taliia GonmraH TepOermicTep oIIIeHeal. 3epTTey MakcaThl — Kypaljap KepceTKImTepi GOMBIHIIA CeMCMUKATBIK
TONKBIHAP/IBIH Tapaly 3aH(BUTBIKTapbIMeH GalllTaHbICTH (PH3UKATIBIK TapaMeTpiIep i aHbIKTay. Kypar KepceTKIMTepiHiH HeTi3T1
GYHKITOHANB! PeTiHe CeMCMUKATIBIK TONKBIHAAP/BIH KeTy YakbITTaphl ambHagbl CelcMHKaTBIK OaplayblH HOTIKEIepiH
TYCIHAIPY/IH CHI3BIKTAHABIPHUTFAH ece6l MHTErPaIbIK reoMeTprs ecebi ekeHl Genrim. PeHTreHmik TycipimiMaepai TYCIHIpIIT
Oepy Macerneci KapacThIPhUFaH UHTErPAIBIK TeOMETPHS ecelTepine KenTipeal. [ITeHKagarbl KOIOJIaHy PEHTTEHIIK CAyIeHIH
KalfHap Ke3iHeH IUIeHKa[arbl HYKTere JeHiHT1 albIHFaH *KYThUTY HHTETpaltbIMeH QYHKIMOHAIH! Gatiianbicta Gonapl. COHPIMEH
KEHICTIKTET1 KYThUTY KOAPOUITMEHTIH aHBIKTAy Maceeci Keeci MHTeTrpablK TeoMeTprsl eceGiHe KeTipilei: cayienep YHipl
GOUBIHITIA aTIBIHFAH MHTETpATIap apKbUTHl HHTErPal acThIHAAFbl QYHKIMSHE Taly Kepek. Makanaa Kol eJmeMIi KeHICTIKTer
KHUCBIKTap YHIpI YIIIH UHTETPATIBIK TeOMETPHSI eceli 3ePTTEIIT, eI MHIH KaFBI3IbIFLI TY Pkl TeopeMa JaleAeHe .

CgejeHus 06 apTopax

Himvan Tepebait bumaranGeTyisl — JOTEHT Kadeaphl MaTeMaTHKU W IIPUKIAJHON MeXaHUKH KBI3pUIop-IHHCKOTO
rOCY/JapCTBEHHOTO YHUBEpcHUTeTa MMeHH KOpKBIT ATa, KaHuaT QU3NKo-MaTeMaTHIeCKUX HayK,

Cepik6oa Maknan CepikGOIKbI3H — TIPETIofaBaTenb Kapeaphl MaTeMATUKY U TIPUKIIATHOM MeXaHUKY KbI-3bITopAUHCKOTO
roCyJapCTBEHHOTO YHUBEpcUTeTa MMEeHH KOPKBIT ATa, MarucTp MaTeMaTHKH.
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