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ITPO AHAJIITUYHY AITPOKCUMAIIIO I'YCTUHHU
3A JAHUMMU I'PAJIEHTA CHJIM TAXKIHHA

MaremaTuuHi MOCTAaHOBKH KOHKPETHHUX I'eO(i3MYHHUX 3a7a4 3BOJAATHCA Y MIJICYMKY /10 BU3HAYCHHS 3Ha-
YeHb KOe(ilieHTIB piBHAHb MaTeMaTn4Hoi (i3MKH, sIKI BXOJATh Y IIi MOCTAaHOBKH. B pycuni 1poro ¢axry poss’s-
3aHHS 331a4i AJIeKciq3e y BUMIIA HEMiHIHHOTO IHTErpaJIbHOTO PIiBHSHHS 3BEICHO 10 JIHIHHOI KoMOiHamii mry-
KaHUX po3B’s3KiB. L5 anbTepHaTHBHA 3aa4a 3BeJieHA A0 KIACHYHOI 3aa4i BapialliiiHOro YHCIICHHS.

Karwu4osi ciioBa: rpaBiMeTpisi; oOepHEHa 3ajaya; aHATITHYHA alPOKCUMAIIisl; aHATITUYHE MTPOOBKCHHS;
TpaJii€eHT CUJIM TSOKIHHS, JIiHIHHA KOHTAKTHA 3a/1a4a; 3a1a4a Anekciaze; Metoq HeroroHa.

Bcmyn

QaxiBii (YHKIIOHATHFHO-aHATITUIHOTO HAIIPSIMY
reoi3uKH pO3pPOOJISIFOTh METOAW 1 aJrOPUTMHU B
paMKax BiIOMHX IHTErpo-Au(epeHIiabHUX PIBHSHb
MaTreMaTU4HOi (Pi3MKH, SIKi ONUCYIOTh IIOBEIIHKY I'€0-
disnaanx momis. Ix sycwnns cnpsmoBani Ha Bu3Ha-
YEeHHS JIeSIKMX KOe]IiLi€HTIB IIUX PIBHAHb Ta BHECCHHS
BIJIOBITHUX TMOMPABOK 3a ‘‘CKIAIHICTH” TeOJOrid-
HOro cepenoBuma. Lli koedilieHTH BU3HAYAIOTHCS 32
JIOTIOMOTOI0 ITEpaIlifHUX CXEeM B paMKaX METOIUKH
PO3B’sI3aHHS HEKOPEKTHUX OOCpHEHHX 3a/1a4 reodizu-
ku 32 TuxonosuM [JlaBpenthes, 2010].

[IpoTe Bu3HaueHHS KX KoeillieHTIB 3a (QYHKIIA-
MH, SIKI YTBOPIOIOTH BIIIOBIIHI CHCTEMH PIBHSAHB —
NPUHIMIIOBO HeoaHo3HauHe. Lle oueBuaHO mpu cepi-
HHHMX MallMHHUX PO3paxyHKax Ha CHCTEMaX BEJMKOL
po3miprocti [Ctpaxos, 2007]. A npu HalMEHIIKX M0~
XHOKax y BXITHUX JJaHHX PO3B’SI3KH 1€ i iICTOTHO He-
CTIMKi. 307aTH IO HECTIMKICTh Ha MOPSIOK BaxKUe,
HiX oTpuMatu (GopMaibHi po3B’s3kd 3agad. Jo Toro
K, C1I0 6XIOHUX (OYHKYIlL, 32 TKAM BH3HAYAIOTh iX KOe-
¢bimierTn — 0808uMipHuULl, 2 BITHOBUTH TOTPIOHO mpu-
suMipHe TIONE. A BXXe 3a 3HAUEHHSIMH TI0JIS CINiJ| 3HAH-
T Koe(illieHTH TP TPETili KOOpAWHATI, SIKa 30BCIM
HE CIIBIAJaE 3 PO3MIPHICTIO CIIiy.

dopManbHUNA PO3B’SI30K IIi€l MPoOIeMH Ja€e MCeB-
JIOTIPOCTOPOBHE po3moin KoedimieHtiB (TyCTHH YH
IHIIMX TapaMeTpiB), SIKUA “pO3UHHAEThCS” cepel] K-
BIBAJICHTHUX PO3B’s3KiB 3axa4i. Kpim Toro, mo3uuus-
M arnapaT MaTeMaTudHoi (i3uKH, reo(i3uKd OJIHO-
YacHO YCNAAKyBaJIM 3 HUM 1 €6K1i008Y CMpYyKmypy
npocmopie QyHKIIIH, sKa IS perioHaIbHAX MOOYI0B
memocraths [Jly6osenko, 2011a]. Ane oOMmexeHicTh
iHTEeTpO-TU(epeHITiaTFHAX OMEePaTOPIB, SIKi APOKCH-
MYIOTb MaTeMaTH4YHy MOZENb T'EOJIOTTYHOI0 cepelo-
BUIIA — JIMIIIE METOJYHA CTOPOHA MTPOOIEMH.

BxinHi maHi — 1e, 3arajom, ABOBHMIPHI MPOEKIIi
reo(i3MYHMX TOJIIB HAa TOBEPXHIO 3eMili, BUMIpPSIHI 3
MOXUOKaMM Ha PO3PIPKEHIH HEeperysipHiil Mepexi
crioctepexeHb. BoHM ampiopi oTpuMaHi 3 Hegioomu-
MU noxubxamu, TOMy Ha J0/ady /10 BKa3aHUX BHIIE
METOJMYHUX IPOOIeM YCKIaTHIOITh MOBEMiHKY (i
BU3HAuUCHHs) QYHKIIH, sIKI BXOAATh y BIAMOBIIHI MO-
JeNbHI PIBHAHHA. A PO3BUTOK KOMIT FOTEPHOTO MOJIe-
JFOBAaHHS NPU3BIB 0 3aCTOCYBAaHHS JUCKPETHOI LIKa-
nu BXigHUX (yHKIiH. BpaxoByroun, mo moci He oc-
BOEHO TIpsAME OTPUMAaHHS BXITHHUX JaHUX Ui oOepHe-
HUX 337a4 Ireo(i3uku i3 0a3 TaHUX MYHKTIB CIIOCTEpe-
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xeHb [Sxumunk, 2010], mepeBeneHHs HeNmepepBHUX
BXIJTHUX JIaHUX Y AUCKPETHY (opMy B IM(DpOBIii Kap-
Torpagii HEeyXIbHO BHOCUTH NOAATKOBI CIIOTBOPCH-
Hs, KpiM noxuOok BuMipiB. Lli mpobnemu sSBIAIOTHCS
HACJIAKOM Memo00102ii OTPUMaHHS JaHUX MHUHYJIOTO
CTOJIITTS, SIKa BIIDKUBAE cBO€. Mu 1X Ha3MBacMO METO-
JIOJIOTIYHUMH TIPOOIIeMaMH.

Hoeuii ceopizuxo-mamemamuunuii anapam

VkazaHi Bulle, Ta iHIII MaTeMaTH4Hl 1 METOIUYHI
mpoOJeMu, 3yMOBJICHI HEaJICKBATHICTIO amapara Ma-
TEMAaTHYHOTO MOJEIOBaHHS Teo(i3NYHUX JaHUX,
CIOHYKaIOTh Te0(i3NKiB pO3pOOIIATH BIACHUHN reodi-
3WKO-MaTEeMAaTHIHHUN amapat. B #oro paMkax icTOTHO
nepepobIIeH] BiZoMi MaTeMaTHYHI METOAM 3 ypaxyBa-
HHSIM (DakTiB, AKi BIACTHUBI BHHATKOBO TeO(i3MIHIM
sBumaM. Po3nodaB po3poOKy cBoepimHOro “reodisu-
yroro mianexkry” B.M. Crpaxoe [Crtpaxos, 2001] y
cepi NOTEHIIabHUX TOJIIB, BPaXyBaBIlId OPTOTOHA-
JIBHICTh CUTHAITY 1 MOXMOKU Ta AMCKPETHICTh JAHHX;
nponorxuB B.B. ['onpnin B ceiicMini, B.B. AkcboHOB
Y eNCKTPOIUHAMIIII 1 T.1.

be3 4iTkoi HalloHaJIBHOT TPOTPaMK PO3BUTKY TEX-
HOJIOTIM TOTEHIiadbHUX TOJIB 1 CTBOPEHHS MEpexi
MOHITOPHHTY IMX IOJIiB HE MOXKHA BIUIUBATH Ha pe-
(hopMy NpUHLIMIIB OTPUMaHHS BUXIJHHUX AaHHX. Mo-
JKITMBO, aJieKBaTHA moTpedaM reodi3ukiB-mobOBUKIB
Ta {HTEpIPeTaTopiB CUCTEMa HENePEPBHUX CIIOCTEpe-
JKeHb 111 (POpPMYBaHHs 3arajibHOJIOCTYNHOI 0a3u jaa-
HUX TPaBIMAarHITHUX IOJIB MMOCTAaHE B OJIFMIKYIN mepc-
MEKTHBI. AJie MOKHA TTOJATH JEsKi MipKyBaHHS IOI0
HOBHUX 300pakeHb MaTeMaTHYHUX MOJIENel reosoriy-
HOTO CepelloBHUIIa i reo(i3NYHHX TOJNIB y paMKax ai-
pokcumartitinoro miaxoxy [Crtpaxos, 2001] mo crBo-
PEHHS MOIIOHUX KOHCTPYKIIIH.

Hoea nocmanogéxa obepnenoi 3adaui zpagimempii
Criiiki ctocoOH BiTHOBJIECHHS NMOTEHIIANY CHJIM TS-
JKIHHS BKpail BXKJIMBI 1 U IETAIBHOI rpaBiMeTpil 1 1t
rio0anpHOro BimHOBIeHHS (irypu 3emii. OcTaHHIM ya-
COM pajy MiJABUINCHHS CTIHKOCTI Ta HAIIMHOCTI PO3-
B’SI3KIB y NIPAaKTMYHHUX 3aCTOCYBaHHSX 3a[a4 Teopil Io-
TEHIIaJTy B)KMUBAIOTh HOBY BEJIMYMHY — TPAJI€HT MOTEH-
iy CHIIM TSDKIHHA. TeopeTnuHo BOHA BU3HAYEHA IIIE B
pobori [Asnekcunze, 1965]. CyyacHi TpakTyBaHHS Tpajie-
HTa TIOTCHINIAY CHJIM TSDKIHHS OPI€HTOBaHI Ha 3aCTOCY-
BaHH y TIO€JHAHHI 3 KIIACHIHUM 300paKEHHIM aHOMAITi]
CIUTM TSDKIHHS SIK BEPTUKAIBHOI MTOX1THOT ITOTEHIIIaTy.



['eodizuka

OpHaye 3HAYHO BUIILY CTIHKICTb 1 IIMPIIE KOJIO 3a-
cTocyBaHb (X04a i CKIamHille BOCTYIEHEBE 00UMC-
JICHHS) Ma€ aHAITHYHE TPOJOBKEHHS 3raJaHoTo Ipa-
JieHTa sl crneniansHo otpuManoi [Jly6osenko, 20-
1la] HoBoOi aHamiTH4YHOI (AMGepeHuianbHOT) Moaemi
MOJIsl CHJIM TSDKIHHSL. B Hilf BpaxoBaHa BEeKTOpHA MPHU-
polla CWiIM TSDKiHHS, TPAmi€HT ii 3MiHU 3alie)KHO Bif
piBHSI KpUBU3HU MOBEpXHI BUMipiB. Takox BH3HAUEHI
MOXUOKH, SKi BUHUKAIOTH MPHU 3aMiHi MPSMOTO oTiepa-
TOpa BiZIOMOr0O B aHATITHYHOMY IPOJOBKEHHI piBHSI-
HHs [TyaccoHa Ha piBHSHHS CHIIM TSOKIHHS. BOHH ITIPO-
HOPLIHHI TEOMETPUYHHUM MapamMeTpam o0iacTi gocii-
JUKCHB.

KopoTko ocHOBHI eTanu ii BHBEICHHS UTIOCTPYE
TaKHii JIAHII0XKOK PiBHSHB!
aivgrad ) =379 = 2 fawi 2t (0)-o(0)
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B paMkax po3B’si3aHHS OJHOPIIHOT YaCTHHU IHO-
ro pIBHSAHHS BHHHKJIA HENiHIMHA TpaHMYHA 3ajada
Anexcimgze s pisasaus Jlarmaca [Jly6osenko, 20-
116], sixa MiCTUTh B TPAHHYHUX YMOBaX 3HAYCHHS MO-

JyNs TpajlieHTa MOTEHIIaNny CHIM TSKiHHA. 11 po3B’s-
30K MOBHICTIO TEOPETHYHO OOTPYHTOBAHUH IS TSKi-
FOUMX TiJI, 0OOMexeHux noBepxusamu Jlamynosa. [leBHi
TPYAHOILI 11 pO3B’s3aHHS BiJOMUMH YHCEIHHUMHU Me-
TOJaMHU BUSBJICHI y poborTi [[Iy6osenko, 2010].

3aranom, Al BU3HAUCHHSI MOYJIS TPali€HTa CHITH

TSOKIHHS g(x)=|grad\N(x] na nosepxui 0G 3em-
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BHUpa3 (2), BU3HAYAETHCS 3 HeniHiﬁHoro PIBHSHHS:
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JIe HalpsAMHI KOCHHYCH KOMITOHEHT T'pajieHTa piBHI
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coslp.0)= 2.7 a\ x|

Memoouxa po3é’ a3auua 3a0aui

lo6 orpumarn po3e’si3ok pisHsHEA (3), B
[[Iybosenko, 201la] sampomonoBaHO MBI iTepariiimi
CXeMH, Ha Kajub, Majo MNpPUOATHI U1 NPAKTHYHUX
00uHCIIeHb BEUKOI po3MipHOCTi. ['amaemMo, 11e cTasoch
BHACJIZIOK CJ1a0K01 30DKHOCTI BIMIOBITHOTO iHTErpaia
(B cMHCITI TONOBHOTO 3HAYCHHS). A HOr0 perysspu3alis
yepe3 300paKEHHS BIIPI3KOM pspy HE TapaHTye
0a)kaHOi TOYHOCTI PO3B’SI3KIB.

OnuH 13 MOXIIMBHX CIIOCOOIB pO3B’SI3aHHS PiBHS-
s (3) takumit. [logamo ioro urykaHuii po3B’si30K
G(EJ), £e€0G y Burmaai Takoi HiHiHOT KoMOiHarii

= zzaij(Pij (X)
) = Z ;2,5 (X)(pkl (X) '
cbopMani3yeMo BHpa3 (3) Yepes3 BBeJCHE MO3HAYCHHS:
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B Takomy mopmaHHi 3aja4a B MiZCYMKY 3BOJHMTHCS
JI0 KIACU4HOi alpOKCUMAIIIHOI MOCTAHOBKH: 3HAUTH

Toxi Horo KBajIpaT

JTIOPIBHIOE o’ (X Tenep

J-(pij (&a)(pkl (Tl) dS&dS

Koe(illieHTH ;; PIBHSHHS (4) Tak, mo6 BHKOHYBa-
Jach yMOBa MiHiMi3aui'1' HEB’s13KM (YHKIIOHaJIa

Hg (a akl]‘: mxin ()

Bucnogok

Tenep, 3Bakaroud, Ky 3 TOMYJIAPHUX Y Teopii
o0epHEeHUX 3a/1a4 METPUYHUX HOPM MU 0Oepemo, 3a-
Jada 3HaXO/KEHHS aHaiTHYHOI artpokcuMartii (4)-(5)
BUPINIYEThCS Y TOMY YH IHIIOMY IIPOCTOpi 3a JOIO-
MOTOI0 KJIACHYHHX BapialliiHMX METOIB, 30KpeMma,
moaudikaniii Merona Herorona. Po3B’s30x  oTpu-
MYETBCS Y KiJIbKa pasiB mBHUIe (3aJCKHO Bif apxi-
TEKTYpH KOMIT' F0Tepa), a TOYHI IepeBard BUSBIATHCS
micisi BUNpoOyBaHb Ha MOJIBOBHX JaHUX.
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OB AHAJIUTUHYECKOM AIIMMPOKCUMAIIAU IVIOTHOCTH
1O JAHHBIM I'PAJTMEHTA CHUJIbI TSKECTH

I0.U. Iy6oBenko

MaremaTiuueckre TOCTaHOBKH KOHKPETHBIX TeO(H3MUYECKHX 3a7ad CBOJATCS B MTOTE K OINPEICIICHHUIO
3Ha4eHNH K03 (HUIMEHTOB ypaBHEHNI MaTeMaTHUECKON (DM3MKH, BXOIAIINX B 3TH IIOCTAaHOBKH. B pycie sToro
(baxTa penrenue 3agadn AJEKCHA3E B BUJC HEJIMHEHHOTO HHTETPAIFHOTO YPABHEHHUS CBEJICHO K JIMHEHHOH KOM-
OWHAIMY UCKOMBIX pEeIIeHUH. JTa anbTepHATUBHAS 33/1a4a CBEJCHA K KIACCHYECKOH 3ajade BapHallOHHOTO HC-
YHCIIEHHS.

KiaroueBble ciioBa: rpaBUMETpUA, o6paTHa$1 3a7a4a, aHaJIUTUYCCKasd alllpoKCUMalus, aHaJIMTUYCCKOC
OPOAOJDKCHUC, TPAAUCHT CUJIbI TSXKCCTH, JIMHEHHAs KOHTaKTHAas 3ajaya, 3agada AJ'IGKCI/I,HSC, METO HsroTona.

ON ANALYTICAL DENSITY APPROXIMATION BASED ON GRAVITY GRADIENT DATA
Yu.l. Dubovenko

Mathematical formulations of specific geophysical problems are usually reduced to determination of
coefficients in the equations of mathematical physics, comprising a formulation. In the groove of the fact, the
solution of the Alexidze problem in the form of non-linear integral equation has been reduced to linear
combination of desired solutions. Then, the resulting problem was reduced to a classical problem of variational
calculation.

Key words: gravimetry, inversion, analytical approximation, analytical continuation, gravity gradient,
linear contact problem, Alexidze problem, Newton method.
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