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OmnbKa TpaHchopMauil MOAYASI I'PApAUEHTa CUABL TSIJKEeCTU KaK FapMOHNYECKUX (DyHKIMNU
00yCAOBAMBAETCS KPUBU3HOU SKBUIIOTEHIIMAABHBIX IOBEPXHOCTEN IIOAS AMIIAUTYABI aHOMAAUHN, MePbL
obAacTu TpaHCHOPMALIUU U AOCTUTAET, B 3aBUCUMOCTH OT BUAA TPAaHC(OPMaAIUU, HEAOIIYCTUMBIX
BeAnunH. VHTepnpeTanusa rpaBUaHOMAAUM KakK FrapMOHUYECKUX PYHKOUN HeaP(eKTuBHA AAT

PErnoHAABHBIX CTPYKTYD.

The transformation error of anomalies of the MGGP as a harmonic functions depends on the
field's equipotential surface curvature, anomaly amplitude and the measure of transformation area,
reaching according to the kind of transformation unreasonable values. Gravity anomalies treatment
as a harmonic functions has poor effectiveness for the deep regional structures.

I'paBiMeTpis, AK ¥ iHII HAYKY TPO 3EMAIO, AO-
CATAQ@ Y CBOEMY PO3BUTKY eTaly, Ha IKOMY OTPH-
MaHHS HOBUX y3araAbHeHUX 3HaHb IIPO TAUOMHHY
OyAOBY 3€MHOI KOPH i MaHTi1 HEMOKAUBE, gIK BiA-
3HaualoTh aBTOpu [CTpaxoB u Ap., 2001; HepHEI,
1992; MuTepnpetanus ..., 1992], 6e3 mocTaHOBKHA
TAODAABHUX €KCIIePUMEHTIB, 1110 BUMarae o0rpyH-
TyBaHHS 3aCTOCOBHOCTI HAsIBHUX METOAIB IHTep-
mpeTaliii MOTeHI[iaAbHUX TTOAIB A0 TAODAABHUX
Macirtabi. @opManizarlis MOAeAel cepeAOBUIIa
Ta anpiopHol iHopMartiii BiAOyBaeThCS Ha OCHO-
Bl anmpoKcuMarniHoro maxopy [CTpaxoB u Ap.,
2001]. OcobAMBOI 3HAUYIIOCTI HAOYBAIOTh IIPO-
OAeMU NOBHOI0 BUGOOYMKY KOPUCHOI iHpopMaTtiii
yepes peAyKIiil, TpaHcdopMaliil Ta KOMIAEeKCyBaH-
HA MeToAIB [['paBupasBepka ..., 1990] i moO6ya0By
agekBamHoi TAOOAABHOT HOPMAABHOI MOAEAL 3eMAi,
IIOAO SIKOI 11i TpaHcdopMartii 3piicHIOI0TE. [TocTae
MIUTAHHS PO3AIABHOI 3A@THOCTI METOAY .

AKTyaABHICTH TIOBHOT'O BUAOOYTKY KOPHUCHOI
iHdopMallii 3 AaHUX rpaBiMeTpii 3aCBipdy€e YMMano
myOaikariiyi [Oranecsas, 2004; baak, 1989; Ctpaxos,
1990; Crapoctenko 1978; Ayobosenko, 2009a], gk i
HaBeAeHa B HUX 6i0Aiorpadis. Y pycai po3B'si3aHHS
1€l mpobAeMu POPMYETHCS HOBE BIATaAYKeHHS B
Teopil iHTepITpeTariii AAHUX rpaBiMeTpii — Teopist
BIAHOBAEHHS MOAYAS I'DAAIEHTA IOTEHIIaAy CUAT
TsoRiHHES (MITICT) [HepHsii, 1992]; B il Mekax AO-
CAipAKeHa HOBa HeKAACUYHa 3ajAada BIAHOBAEHHS
MITICT [AyboBenko, 2009a, 6; 2010].

1. AKTyaabHiCcTBh IpoOAeMu. B ripotieci inTep-
mpeTallii rpaBiMeTpUYHUX CIIOCTEPEe’KEeHb YiAbHe
Miclie 3aliMa€ PeAyKIIis CUAU TS KiHHS 3@ AOIIOMO-
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TOIO METOAIB aHaAITUUHOTO ITPOAOBIKEHHS, Cepea,
SIKMX OCOOAMBO BiA3HAUMMO 3aAauy BiAHOBAEHHS
TIOTeHIliaAy B 3aAaHit o6aacTi. TeMi peAyKIIil cuan
TSDKIHHSA IPpUCBsTYeHa uncAeHHa 0ibaiorpadis [['pa-
BHUpasBeAka..., 1990; Crapocrenko, 1978; Ayb6o-
BeHKO, 2009a 6; 2010; Yepnsrii, 1969; Arekcua3e,
1965; Yepwnsri, Axknmuunk, 1999; Ctpaxos, 1964], are
AOCi 11 BU3HAYaI0Th HAOAUWKEHO Yepe3 HEeTOUHICTh
IIOCTAHOBKU KAACUUHUX 3aAa4 TEOPII ITIOTEHITIany.
AiticHO, 3a PO3B'sA3aHHs 30BHINTHBOI 3apaui He-
UMaHa A PIBHAHHA Aamaaca, K 1 peAyKIil 3a
meTopoM CTOoKCca—MOAOAEHCHKOI'0, MAEMO TOY-
HUN ApepeHIliaAbHUN OIIePaTop AAS ITIOTEHITIaAy
CHAM TSDKIHHS, are HAOAWKeHI TPaHUYHI YMOBU:
3eMHa [TOBEePXHS He € eKBIMIOTEeHITiaAbHOIO, a CUAa
TSDKIHHA He € AiHIMHOI0 KOMOiHAalIl €10 TapMOHIYHO1
dYHKIIII Ta 1 HOPMAAbHOI IIOXIAHOL. B peapyKiril
3a AOTIOMOT'OIO PO3B'A3aHHS 3apaui Aipixae ansg
piBHSIHHS /\amnAaca, HaBIIaKy, MaeEMO HaOAMIKeHe
AudepeHIiaAbHe PIBHAHHS, OCKIABKM BEeAMYUHA
g(x) nerapmoniuna [Arekcupze, 1965], 3ate Tou-
Hi rpaHWyYHI yMOBH. [TepmomMmy MeTOAy HapAAOTh
IepeBary B reoAesii, a ADyIrui € TPaAULIUHUM
A TpaBiMeTpil. Taka mipMiHa BUSBASIE HEAOAIKU
KAQCUYHOI PEAYKIIIT, IKMMU MOJKHA HEXTyBaTH B
MaAUX MaclTabax, aae sIKi CTaloTh BIAUYTHUMU yoKe
B perioHaAbHUX 1T0oOypOoBax. HarapaeMo ocHOBHI
BaAU PEAYKIIIN:

® PO3PaxXyHOK HOPMAABHOTO IOASL 3eMAi i mo-
TIPaBOK 3a BUCOTY TOUKHU CIIOCTEPE’KeHHs IPOBO-
MSTH 3 PI3HUX MOAEAeN HOPMAABHOI 3eMAi;

e cAaOKO BPaXOBaHO PO3MOAIA I'YCTHHH B IIOITPaB-
11i 3@ TPOMI>KHUM ITIap i TOMOMOoIIpaBlii (3a peAbed);
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® QHAAITUYHE IPOAOBKEHHSI aHOMAAIN CUAM TS-
SKiHHS 9K TapMOHIUHUX (DYHKIIIN AIVICHE AWIIIE AAS
obaacTtet Manoi Mipu [Hepssbll, Akumuuk, 1999];

e HeBpaxyBaHH4 Pi3HOI HAIPSAMAEHOCTI BEKTO-
PiB HOPMAABHOI Y(X) i pearbHOI g(X) CUAU TSIXKiHHS
IIPOBOKYE, K ITIOKa3aHO HIDKYE, TOXUOKY Mali>ke B
200 mI"an 3a MAKCMMAABHOT'O PO3XOAKEHHS BEKTO-
piB p0 40", a BcepeprHi TaKO1 MOXMOKHM MOJKE CXO-
BaTUCh PearbHa aHOMaAid Bia TAMOUMHHUX AJKEpPeA.

LIi ynHHUKY OOME>XYIOTE chepy 3aCTOCYBaHHSA
HaOAVMDKEHUX CYyTO KAAQCUYHUX METOAIB PEAYKIIIT 00-
AACTSIMM MAAOI Mipu. [HIIIMMU CAOBaMU, TPAAUTIiMHI
METOAM I'PaBiMeTpil, OCHOBaHI Ha MOAEASIX IIAOCKOT
3eMAi i rapMOHIUHUX aHOMaAI¥ CUAU TI>KiHHS,
3aAaHNX Ha HeOOMEe)KeHMX MHOJKMHAX, He MaloTh
HaAEKHOI PO3AIABHOI 3AQTHOCTI AAST iIHTEpPIIpETallil
rpaBiaHOMaAIN Bip TAMOMHHUX aHOMaAi€TBIpHUX
AJKepea, He3BaKalouM Ha IXHE MOIIUPEHHS B r'eo-
diznuHiM npakTUlli. Moaa Ha ToAIOHI TAMOMHHI T'yC-
TUHHI TOOYAOBH, IK 3a3Ha4€HO Y CTATTI [HepHBII,
Axumuuk, 1999], Beae A0 HeoIpaBAAHOI AMCKpe-
AWTAIlil METOAIB aHAAITUIHOT'O TPOAOBKEHHS ye-
pe3ixX 3aCTOCYBaHHS Y HEHaAEKHUX I'eONOTTYHUX
CHUTYyalisfx (3a4apoBaHi Marie€ro cy4acHOI HayKOBOI
rpadiky, iHTeprpeTaTOpu iHKOAU 3a0YBalOTh, 1110
B OCHOBY TAYMAUeHHS 3aKAAAEHI IIPOCTI MOAEAL
cepeApOBHUINA 3 YCiMa BAQCTUBUMM IM IIPUITYIIIEH-
HAMU ¥ oOMe>KeHHSIMHU). BHaCcAIAOK 3HAUyIIOCTI
IIOXUOOK IlepepaxyHKy aHOMaAill KAaCUYHUMU
METOAAMY AAS BUBUEHHSI TAMOWH 3€MAi, OUeBUA-
HO, HeOOXIAHO 3aAiATH HOBHIITY iHPOPMAaIIito IIPO
ITIOBEAIHKY QHOMAaAIN CHUAM TS KIHHSL.

Buxip 3 IBOTO TyIIMKa HEMO>KAWUBHM 4epes IIpo-
CTe BAOCKOHAAEHHSI aATOPUTMIB IPOAOBKEHH,
a IIPOAMTaE yepes3 YKa3aHHS Me’K 3aCTOCOBHOCTI
cTaHpapTHUX MeTOAIB [Cepkepos, 1990], unicean-
HY OIiHKy IOXUOOK. Lle pacTb 3MOTy pO3AIAUTUH
«cepu BOAMBY» KAACHYHOI TeOPil IOTeHIliaAy i
«TAODAABHUX» METOAIB.

2. Butoku nipooaemu. KracyHy METOAUKY BIA-
HOBAEHH# noTeHniaAy 3akaaB K. FOur [FOwHT, 1936],
3anponoHyBaBIIK BBakaTu nipupoctu MITICT B
AOKAQABHIU obAacmi BEPTUKAABHOIO CKAAAOBOIO
CHAM TsDKiHHS . ANt HAOAMXKEHOTO aHaAITUIHOT'O
ITPOAOBKEHHSI CUAM TS)KiHHSA B MaAii 0OAACTi BiH

"Yacruuni MOXiAHI IOTeHITiaAy 3@ OYAb-IKUM HAIIPSIMOM
30iraroThCsl 3 MPOEKIIiSIMU aHOMaAiM 3a IIUM HaIpsIMOM,

TOOTO dg, =—, A€ Z CIIpAMOBAHE 10 HOPMAAl V AO PIBHEBO1
0z

IIOBEePXHi eaillcoipa — reHepaTopa aHOMaAbHOTO IIOAS Y.

Ha naomax AlaMmeTpoM B KiABKAAECAT KIAOMETPIiB 3MiHOIO

HAIpsAMYy vV MOJKHA 3HeXTyBaTH, i TOAl aHoMaais dg, Oyae

HaOAMPKEHO TapMOHIUHOIO (DYHKII€I0, OCKIABKU uepes

HellepepBHICTh APYTHUX MOXIAHUX IOTeHIiany W Maemo
w8 .

Adg, =2 =S AW =0, 1[0 AAE 3MOTY BiAHOBAIOBATH ITOTEH-
0z 0z

1ian, SK rapMOHIYHY (QyHKIIiO.
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nepedOpPMyAIOBaB 3aAady 3 IIPaBOIO0 YaCTUHOIO
Y BUTASIAL HAOAVDKEHUX 3HaueHb CUAU TSKiHHSA B
3apauy HelimaHa and piBHAHHSA Aamniaaca, 1o AaAO
3MOTY 3aAIITU AN @QHAAITUYHOT'O IIPOAOBIKEHHS alla-
paT Teopii rapMOHIYHUX PYHKIIN. 3 KiHg 1950-x
POKiB 3@ AOIIOMOTOI0 QHAAITUYHOI'O IIPOAOBKEHHS
AOCi PO3B'43yIOTh 3aAa4i AOKaAi3ariil aHOMaAbHUX
AJKepea AAAEKO He 3aBXXKAN B AOKAABHUX OOAACTAX,
IIPO IIATryOHICTB YOTO BJKe 3raAyBaAOCh.

[TepeaoM HacTaB 3 BUXOAOM Ipalli [AAeKCu-
A3e, 1965], B sKill Brepiiie BiaA3HaU€HO, 1110 aHO-
MaAil CMAY TSOKIHHS 3araAOM He € TapMOHIUHUMU
(PYHKOIIMU, IKUMU IX Y nepuomy HAQOAUKEHHI
BBaXas K. IOHT, are mparig NpouiAa II0B3 yBary
reodiszukiB. OCHOBHI TPYAHOIIl PEAYKYBAHHS IIO-
AATAIOTh B TOMY, IIJO AAS IIOBHOTO OIIMCY 3HAUYE€Hb
TIOASI CUAM TSKIHHS HEMOJKAUBO OTPUMATU AlHINHE
AUdepeHITiaabHe PiBHIHHS, SIKIIIO HEBiAOMi (hopma
U r'yCTHHA 30yPIOBAABHUX TiA, TOMY AOBOAUTECS Bia-
LIYKYBaTU Ae5IKi HAOAV>KeHHS 30ypPeHb I'PaBilloAd.
PeayKiro came B Takil IOCTAHOBILI AOCAIAKYBaB
M. A. AreKkcip3e, BIAIITYKYIOUM TaPMOHIUHE HAOAU -
JKEeHHA PeaAbHOT'O PO3IIOAINY CUAM TSIJKIHHA B Aes-
Kill 0OMesxeRnill 3aMKHymil o6Aacmi, pO3MipH IKO1
Y3TOAJKEHI 3 TOUHICTIO BXIAHUX AQHUX. Y TTOOYAOBI
11i€1 AOKaABHOI 0OAACTI BUKOPHUCTAHO BAACTUBICTD
TapMOHIYHOCTI ITIOXMOKM alIpOKCUMYyBaHHS 3HaYeHb
CUAM TSIKiIHHS. 3BiCHO, TOUHICTBH allpoOKCUMaIlil
o0epHeHO MPONopITiiiHa po3MipaM 0OAACTI, B AKil
AIIPOKCUMYETBHCS CUAQ TSOKIHHSA. AeTarbHUM OIINUC
rpaBiaHOMaAil B TAOOAABHIN 0OAACTI HABEAEHO Y
crarTi [Hepusbil, 1982].

3 OTASIAY Ha BUKAQAEHE AOIIABHO IIePETATHYTH
MeTOAUKY BIAHOBAEHHS IIOTEHITiaAy B TAODAABHIN
00AacCTi 3@ MOTO cAipaMU (YU MOTO MOXIAHUX) Ha
MesKi oOAacTi (3apaui Aipixae, Hetimana uu Koriri
[AeBenkos, 1987]). AiticHO, TapMOHIYHUM TTOTEH-
IIiaA OAHO3HAUYHO BIAHOBAIOETHCS Y TAOOAABHIN
00AACTIi 3a MOYHUX TPAHUYHUX YMOB, 9K PO3B'I30K
BIATIOBiAHOT MEKOBOI 3aAa4i AT PiBHSIHHS Aariaaca
[CpeTenckuii, 1946], are came mouHI yMOBHU He-
AOCTYIIHI uepe3 MeTOAUYHI Y eKOHOMiUHI MipKy-
BaHHs~. AUIITAETHCS Aa3iBKa Y BUTASIAL PO3B'I3aHHA
3apaui [Tyankape (IIpo KOCy IIOXiAHY), are AN 11
PO3B'sA3aHHS He BUCTAUa€ IPAHUYHUX AQHUX CTO-
COBHO Opi€HTaIlil BEKTOPa CUAM TSKIHHS IIOAO
3eMHOI IOBEPXHi.

3. Po30ikHicTh BeKTOPiB. Hanpy’>KeHIiCTb TOAS
CHAU TSKIHHSI Ma€ BUTASA

g(x)=[-vw (x) =

2 . . . . .

3apiaTH BUMIpSHI 3HaYeHHS CHUAU TSOKIHHSA K TOYHI
TrPAHNWYHI YMOBU HEMOJKAUBO 4Yepe3 iX HeTapMOHIYHICTB,
HEeTrAaAKICTb Ta OOTS>KeHHS Pi3HOMaHITHUMHU TOXUOKaMHU.
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zaW(x) B0 (g0 A (x), O

i=1 on

o Ox;(x)

=cos(n,x;), i =1,3 — HanpsMHI KOCHHY-

CH OAMHITHOTO BeKTOpa 71 (x) BHYTPIIIHEOI HOPMa-
Al AO ekBinoTeHITiaAbHOI ToBepxHi dW(x): W(y)=Cx
y Touni x. OueBUAHA OPTOTOHAABHICTB HAIIPpysKe-
HOCTI TIOASI A0 TIOBePXHi W(z), TOOTO BUMiPIOETHCSA
HAaCIIpaBAlL npupicm rpagicHma NOMeHyIaAy, a He
OAVH 3 MOT0 CKAQAHUKIB, K Ile 3a3BUYaU YABAS-
10Th [Becenaos, Carutos, 1968].

[NoscHiMO e TBepAKEHHS AeTanbHiIe. [Tip yac
BUMIPIOBAHb I'PABIMETP YCTAHOBAIOIOTH Y KOJK-
HIM TOYI X; IPODiAIO Oy 38 piBHEM Ha eKBIlIOTeH-
LiaAbHIN TOBepxHi W(z)=Cx;, sSIKa IepeTuHae 0y 'y
11i#t Touni (puc. 1). [IpocTopoBy opieHTariito rpa-
BiMeTpa IIiA 4aC BUMIPIOBAHHA He (DiKCYIOTh, TOMY
HaXUAU IPUAAAY 3i 3Mil[eHHSM II0 IIpodpinto Oy
AMIIAIOTHCSA HeBigoMuMu. Pi3HUIA WX HAXUAIB
3YMOBA€EHA Pi3HOIO KPUBU3HOIO KOJKHOI 3 Hella-
PareAbHUX OAHA OAHINM €KBIIIOTEHIIaABHUX II0BEP-
XOHb W(z)=Cx;, Cx#CXx;,; 1 OIUCYETLCS NPUPOCMOM
Kyma MUK Hopmaasamu v(x;) i n(x;) A0 TOBepXHi 3eMAl
Oy 1 eAincoipa W(z), o nepeTHHAIOTLECA B TOUKAX X;
ix;;1,ab0, 11O CyTi, 3HAYEHHSMU HAIIPSIMHUX KOCH-
HYCiB cos(n, X;). BeAMYnHM HAIPIMHAX KOCUHYCIB
Yy TOYKax peAbedy 3a npodireM He BU3HAYAIOTh
yepes HaAMIPHY CKAGAHICTb TAKUX BUMIPIOBAHB,
TOMY I'PaBIMETPUYHI BUMIPHU € AUIIIE IIPUPOCTAMU
aOCOAIOTHUX 3HAUeHb CUAU TSOKiHHS (@HANITUYHOIO
anpokcuMariiero skux € 3HadeHHss MITICT) mirk
nosepxHaMu W(z)=Cx;. BiaTak, mia cAOBaMU «3Ha-
YeHHSI CUAU TSUKIHHS» CAlA PO3YMITH «3HaUeHHS
MITICT».

AAST TAyMadeHHs IIUX 3HaueHb BUKOHYIOTH
PEAYKIIIIO CUAU TSKIHHSA, BUMIPSHOL HA PI3HUX

cerX
ITYHKT X,

ExginoremplarbHa NOBEDX .

viz)  alx)

Puc. 1. TTpupicT KyTiB Mi’K €KBIIIOTE€HI[IaABHUMU IIOBEPXHAMU
Ta (Pi3UUHOIO IOBEePXHEIo 3eMAil B Pi3HUX TouKax Ipodiaio.
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PiBHEBUX IOBEPXHSIX, AO EAWHOTO PiBHS, 3a3BUYAH,
piBH4 reoipa (IpMHATIAHO 3a3HAYMUMO, IO yTOY-
HEeHHS AOKaABHOTO reoipa B MesKaxX YKpaiHy, 1110 €
OKPEMOIO IIPOOAEMOIO, TEK IPUBEAE AO YTOUHEHHS
BHKOHYBAHUX PeAYKIIiN). [Tip peayKIliero 3HaueHb
MITICT po3yMiTEMeEMO TaKy 3aAa4y: BU3HAUUTHA
3a 3aA@HUMHU Ha MOBEPXHi Oy 3HAaUEeHHAMU g(X),
xe0dy Ti 3HaueHHs g(§) v AesKiH Touri & 1mo3a mo-
BepxHeIo 0y.

3ayBaxeHHs 1. ko yHKIIA g(x) 3apaHa
AWIIIE Ha YaCTHHI TOBEPXHi Oy (3BUYHA CIIpaBa B
reoi3uyHiN IPaKTUILi), HE3aAEKHO BiA TOTO, B
SAKYy 00OAQCTh BOHA IPOAOBIKYETBHCS, 3aAauUa PeAy-
KyBaHHA g(x) € HeKopeKTHOIO [HepHBIN, 1992].

SKII0 AN @HaAI3Y rpadika 3a rpadigyHuM 30-
Opa’keHHSIM He BUCTAaYa€ PO3AIABHOI 3AATHOCTI,
3aCTOCOBYIOTH MOTO AU(PEepEeHITiaAbHI BAQCTUBOCTI.
3a aHaAOTi€l0, AAST HAOAMIKEHOTO OIMCY 3HaYeHb
2(x) B TA0OaAbHIT 00AACTI Ha AOAATOK AO IXHBOT'O
«rpadika» y BUTASAL i301I0BEPXOHB PiBHSA 3aAl€MO
AvdepeHITliaAbHI BAQCTUBOCTI ITUX TOBEPXOHb, 1110
XapaKTePU3yIOThCA BipaHOIIEHHSIM (1). AAS Bia-
HOBAEHHS 3 TaPAHTOBAHOIO TOUHICTIO ITOASI CUAY
TSIKIHHS 3@ UOTO TAPMOHIUHUM HAOAUXKEHHAM g(X)
CAIA PO3B'A3yBaTH BIAIOBIAHY MEKOBY 3aAa4y B
0o0AacTi Maroi Mipu. 3a AOTIOMOTI'OXO Cy4aCHUX Me-
ToAiB [MIHTepnipeTanus ..., 1992; I'paBupasBepka ...,
1990; Baak, 1989; Crapocrenko, 1978; byaax u
Ap., 1976] moaiOHI 3apaui po3B'A3YIOTh i3 TOUHIC-
TIO AO AESKOI CTaAOl iIHTEerpyBaHHS, [0 3aAE€KUTh
Bip popmu i po3MipiB oOAacTi po3B'a3Ky. Y pasi
BiAHOBAEHB 3HaU€Hb CUAM TSIPKiHHS B TAOOAABHIN
obAacTi 3a Tl 3HaUeHHSIMHU B AOKAABHUX ITip00AaC-
TSIX OTPUMaHI PO3B'I3KM HEMOSKAWBO «3IIUTHY, K
KOBADY 3 KAQIITIB, Uepe3 BIACYTHICTb IPUNHATHUX
KPUTEPiiB CKACIOBaHHS AOKAABHUX TaPMOHITHIX
HaOAVIKEHb",

Y npani [Arekcupze, 1985] i1 3BepeHO A0
PO3B'sI3aHHS BHYTPINIHBOI 3apadi Aipixae Ard piB-
HAHHS /\amaaca B AOKaAbBHIM 0OAacTi; B pobOTi
[Hepnsbiit, 1992] Ao0BepeHO KOPEKTHICTS il TOCTa-
HOBKU Ha MHO>KWHAX BUTOKOITOAIOHO 300paskeHnx

3 Tounicts MIPOAOBJKEHMX SIK FapMOHIUHI (DYHKIIII 3HaUeHb
CUAM TSIKiHHSI iCTOTHO 3aA€KUTh Bip pO3MipiB obAacTi,
B 4Kill IOCTaBA€HA Me>KOBa 3aAa4a, TOMY AASL OTPUMaH-
HSI Pe3YABTATy 3 3aAaHOIO TOYHICTIO HEPIAKO AOBOAUTLCS
BiAIIOBiAHO 3MeHIIIyBaTH po3Mipu obAacTi. [Tpu peayKiii
B I'AOOAABHY OOAACTB 1i pO30UBaIOTh Ha AOKAAbHI MiA00-
AQCTi, pO3B'A3yI0UN BIATIOBIAHY 3aAa4y AAT KOKHOI 3 HUX,
3a MICIIeBUM «HYABOBUM PiBHEM» IPOAOBIKEHHS 1 MiCI]eBO1
TOYHOCTI PO3B'43KYy. Llg TOUHICTb 3aA€KUTh IIIe U Bip TOU-
HOCTi TPaHUYHUX AQHUX, PO3MipiB i (pOpPMH AOKAABHOI IIiA-
00AAacCTi, a pi3HUIIA PiBHIB, Bij AKX OOUUCAIOIOTH aHOMaAII,
MOJKe CAraTH KiAbKACOT MiAiTaAiB 3aA€KHO Bip BEAUYUHU
YHAYAALIN peAbedy i HAlPpy>KeHOCTI IIOAST CUAU TSIKIHHS,
OTKe, IPOAOBKEHHS B TAOOAABHY OOAACTb HE AQE 3MOT'M
OOYUCAUTHU B Hil aHOMaAIT Bip EAMHOTO PiBHS.
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(PYHKIIIN y BUTASIAL OTEHITIAAIB IIPOCTOTO LIapPy,
IIOIIMPEHNX Ha OITyKAIM IOBEPXHI AAITYyHOBQ, 1, B
MAAHUHY 3aCAyTaM IIONepeAHUKa Y AOCAIAKeHHI
TeMH, Ha3BaHO 3aAauy MOro iMeHeM.

3apaua Arekcipze y mocta"HoBIi HopHoro [Ay-
0oBeHKO, 2009a] o3Havae: 3HANUTU PYHKILiIO W(x),
Xx€0y, IKa 3aA0OBOABHSIE B HeOOMesKeHil 3aMKHYTIN
obaacti y* =yt Udy piBHaHHS Aanaaca AW(x)=0,
xe y+, SIKITO B OYAB-SIKiM TOUIl MesKi Oy o0AacTi i Ha
HeCKiHUeHHO BippAaAeHil TOUIl BOHA 3aAOBOABLHSIE

YMOBH: Z[ W(x)

i\ o
|x| — o, Ae g(x¥) — 3apaHa HenepepBHa dyHKIS;
y — obMeskeHa 06AACTh Mac 3eMAai; y© — 1i Heo6-
Me’KeHe AOIIOBHEHH: 06e3 Mac; 0y — ASIIIYHOBCHKA
Meskay iy’ Taka, mo yT =RO\FT, ¥ =y Uy
(chiznuna noBepxHA 3eMAi).

BBa>kaemo, 110 rycTuHa (&) € iHTEeIrpOBHOIO
dyuknieo [Kapreeaumsuau, 1983], xoua BoHa
MO>Ke OyTH IPaKTUYHO OiABII TAQAKOIO. [TUTaHHS
PO3B's3HOCTI i BAQCTHMBOCTEM 3a)Aaui BUCBITAEHI B
poborax [Ay6osenko, 2009a, 6; 2010]. Busnauumo
KiABKICHUN BUMIP IIOHATTS «0OAACTb MaAOI Mipm»,
B SKIU CIIPAaBEAAMBA BAACTUBICTH TAPMOHIYHOCTI
dyHKIIT g(x).

4. Orinka Mipu odaacTi. AeTaabHa OIliHKa MipH
00AacCTi 03HaUYa€ BUSICHEHHs 3B' 13Ky reoMeTpil 00-
AQCTI He AUllle 3 TOYHICTIO BUMIpPIB i BEAUUMHOIO
QHOMAaAIN, a ¥ 3 TEOMETPIEI0 eKBINOTEHI[IaABHUX
IIOBEPXOHb I TOUHICTIO FTapMOHIYHOI aIIPOKCUMaALIil
aHoMaain. CnpoOyeMo paTu 11 IpocTilile, HIX y
crarTi [Hepusrt, Axkumunk, 1999]. o6 ominuTu
10 Yep3i BKAGA KOJKHOI 3 IIMX BEAUYUH, 3raAaliMo
OIIKC 3HAUeHb CUAU TSDKIHHS B TAOOAABHIiT 00AaCTi
[Hepnsii, 1982]. KrhacmyHy aHOMaAilo 3araaOM BHU-
3HAYaloTh SIK Pi3HUIIIO 3HaUEeHb CIIOCTEPE’KEHOI0
i HopMaAbHOTO ITOAIB [Beceaos, Carurtos, 1968]:

3g(x) = Ig(x)l —[v()|=

—2|g(x)|s1n 6T(x) . 3
ov
B SIKi¥ Y(X) — HAIPy’KeHiCTbh HOPMAABHOTO IIOAS

CUAM TS)KiHHS, 110 BU3HAYAETHCSI BUPA30M

J = gz(x) , xe0y, W(x)—0 npu

3, oU(x) Ox;
v(x)= Z%a—lj = |gradU(x)| cosO =

oT(x)

= (|gradW(x)| - |gradT(x)|)cos 0 =g(x)cosO—

Ae T(x)=W(x)-U(x) — 30yproBaAbHUM IIOTEHIIiaA,
K PI3HUI PEaAbHOTO i1 HOPMAABHOTO ITOTEHITia-
AiB. OcTaHHINM BU3HAYEHO y OAU3BKIiN 00AACTL Y,
npocmoi reomempii (6AU3BKiCTb OOAACTEH Y, iy~
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03Hayva€ OAM3BKICTE MeK 0) i Oy, OIKMCcaHy Miporo
BIAXVAEHHs IOBEPXHi CTUCHYTOTO chepoipa 0y, Bia,
3eMHOTO peAbedy 0y), 3 TAKUMU K MacaMy, K B

Y, PO3NOAIAEHUMMU «IIPABUABLHO» y IIEBHOMY CEHCI

[KapTtBeaumBuay, 1983]. [cTuHHA aHOMaAIS CUAR
0T(x) _0W(x)dn(x) 0U(x)
ov(x) 0On(x) Ov(x) 0Ov(x)
HOpPMaAbHa NOXiAHA 30yPIOBAABHOTO ITIOTEHITIAAY
T(x), Buxopgauu 3 (3), AOPiBHIOE

TSDRIHES T (X) =

T(x) = g(x) v (x) - 2g(x)sin (4)

2 9

5
Ae 3(x) — KyT Mixk HOpMaasmMu n(x) i H(x) y Touri
x (BiaxmaeHnHs BucKa), cosd(x)=(n(x), H(x)) i y(x) —
HOPMaAbHA CUAQ TSJKIHHA Bip BIOMOI'O pO3NOGIAY
Mac ycepepuHi cchepoipa oy, Lle Bu3HaueHHs aHO-
MaAill BIAPI3HIETHCS Bip KAACUYHOTO (3), B IKOMY
QHOMaAAII € BIgXUAeHHAMU PEearbHOTO IIOASI CUAU
TSOKIHHSA 3eMAi Bip MOTO ocepegHeHHA — allpoK-
cuMallil ToAs chepoipa 3 HeBIgoMUM pO3NOgiAoM
mac ycepepyHi Hboro. BiacyTHicTs indopMariii ipo
PO3IOAIA HODMAABHUX MacC YCKAQAHIOE iHTepIIpe-
Tallil0 rpaBiaHOMaAIN.

Ao peui, 3HaUEHHST BEeAMUYUHU HOPMAAbHOTO
IIOAS MOJKHA OTPUMATH i B iHIINM ciociO (HeMae
B [HepHnsbil, 1982]), BU3HaUal0uYu KOCUHYC KyTa
Mi>K HOpMaAsIMU AO IOBEPXHI 3eMAi i Ao ToBepxHi
PiBHS B MOTOYHIN TOUIi Y BUTASAL

|g| |v| ZCOS( v)cos(x;,n)=

_r(®) 18 or )

cosO =

3BIAKU y(x)zg( ) ( ) . ITpukMeTHO, 110

300pa’KeHHs aHOManii (3) He € OAHOBHa‘{HI/IM, #oro

oT (x)
. on
aHaAOTiIUHA 3a TOUHICTIO, aAe Ma€ iHIIMY HAIIPSIM

HopMaAel v i n. OCKiABKHM BEKTOp g(x) Ma€ yHi-
KaABHUM He()iKCOBAHUM HANPAM y KOJKHIN TOYIIL
TIOBepXHi Oy, To 00YMCAeHHS 3a (3) Maiike 3aBXKAU
BIAPI3HSIOTHCS Bip BU3HQUEHHS iICTUHHOTO TIOAS.
l'eomeTpuuHa iHTepHIpeTallis iCTUHHOI aHOMaAil
oueBUAHA 3 puc. 2, oe CF — mnpoexiisa Ag(x) Ha
HOpMaAab v, CD — BIAXMAEHHS KAACUYHOI aHOMa-
AiT 8g(x) Bip mpoektii CF. OTxe, g=OB=0D, y=OF,
Ag=BF=0OF=0B= | V— g| og= | Y | —| .IcTuHHA aHO-
Manaist Ma€ siICHe aHaAITHYHe 300pa’keHHs

Ag(x) =|g(x)—v(x)| =

.20
aAbTepHaTUBHA TOAQYA Sg =2 |y | sm2 5 +

= \/|g(x)|2 +|V(?C)|2 —2|g(x)||y(x)|cose )
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Hiz)=¢x

E ]
o x]

Puc. 2. l'eomeTpuuHe TAyMaueHHd aHOMaAil. [TosicHeHHd y
TEKCTI.

BupasuBiiu BeAUunHy g(x) yepes Bupas (3) i
MIACTABUBIIY 11 B OCTAHHIO PIBHICTH, OTPUMAEMO

fe(x)= ®)
50 8g(x)_ .0 (8g(x))
:2|y(x)| sin” -+ f(x) sin E+[2§(x)]

HagBiTh gKI10 KAaCMUYHA aHOMaAis AOPIBHIOE
HYAIO, ICTUHHA BiApi3HAETHCA Bij HEl Ha BEAUUUHY

20() = 2ofsin (6)

3a BIAHOCHOI 3MiHM HOPMaABHOI CUAU TSOKIHHSA
Bip moatoca po ekBatopa B 3000 mI'aa i Bapiartiii
BipxureHHA BucKa 0—40" Taka pisHunA (6) BU-
nauBae y Beanunny Ao 200 mIMan (AuB. TaOAMIIO),

B SAKIi¥ IIIAKOM MOJK€e «YMICTUTHCH» aHOMAaAis Bij
TAMOUHHUX HEOAHOPiAHOCTEN. Lle maATBepAKEeHO
THM, III0 €KCIIEPUMEHTAABHO OTPHUMaHI AT AETKHX
paroHiB 3eMAi BiaxuaeHHS BucKa [Lerch et al.,
1979] He MO>KHA MOSICHUTHU AUIIIE BUAUMOIO HEPiB-
HICTIO peAbedy, AOBOAUTHCS IIOCTYAIOBATHU IXHIN
3B'430K 3 @aHOMaABHOIO OYAOBOIO KOPHU i MAHTII.

[TpurMeTHO, I1J0 PO3MipU AOKAABHUX OOAACTEN
YiTKO BM3HAUeHi i He HAATO BEAUKI; 3a MeyXaMu
OKPECAEHHUX HUMU 30H 3aKiHUyEeThCI chepa BIIAUBY
KAACUYHUX TpaHC@OopMalliil i TouynHaeThCca cdepa
BIIAUBY HeAIHINHUX HaOAMKeHb, OTPUMaHUX 3a-
BASIKM PO3B'sI3aHHIO 3apavui AAeKcip3e. 3BUYa-
HO, Pe3yAbTaTH, HaBeAeHi y TaOANII, TPUOAU3HI,
OCKIABKHM BpaxOBaHa AHWIIle TaK 3BaHa oIlepaTopHa
moxnubKa €(: @ Ha OIiIHKH! BIIAUBAIOTH i IIOXMOKa BU-
MIPIOBAHE £, 1 TOXMOKA OKPYTACHD £, 5IKi MAIOTh
KYMYASITUBHUU e(DEeKT.

Bip3znaueno [Aaekcupse, 1985], 1110 sKOU aHO-
Manist 8g(x) OyAa BECOKOTOYHOIO, TO IIEPEPaxyHOK y
30BHIITHEOMY IIPOCTOPI OyB OX HEMO>KAMBUAM Yepe3
ICTOTHY 3aA€KHICTb PIBHSAHHS CUAU TSKIHHSA BiA,
wBUgKOCMI 3MIHU KYTiB Mi’K HAalTpIMOM aHOMAAIL
i KOOPAMHATHUMU OCIMU, TOOTO BEAUUUHU a(X)
[Hepnniit, 1970]. OikcyBaTu NIBUAKICTH TaKOTO
obepTaHHS HEMOJKAWUBO, @ HEXTYBAHHS [IUM BiA-
XUAEHHSM iCTOTHO CIIOTBOPIOE IlepepaxyHoK (Ha
BeAanuuHYy (0)). B Takiil cuTyariii AoopeuHe IpUITy-
mierns K. FOnra, oueBrUpHE 3 pUC. 2: KAACUYHA aHO-
MaAist 3 AOCTATHBOIO TOUHICTIO, 11]O HE IIEPEBUIILYE
Beamunnu CD=0F-OC abo g, = 2| g(x)| sin” 0/2 uu-
CeABHO 306iraeThCs 3 MPOEKITi€EI0 BeKTOopa aHOMaAil

or (x)
Ha HaIIpsM BeKTopa Y(x), To6TO Og (x) =
(AUB. TaOAMITIO). ov
Posrasiparoun anoManii 8g(x) 3 TOUHICTIO AO €,
MU BiAKMAQEMO BEAUUNHU OPSAKY 1—cos(n, V), Ae

.20
1-cos(n,v) = 2sin? 5=

3anesKHiCcTh po3MipiB / AOKaabHOI 00AacCTi (KM) BiA IOXUOKU rapMo-
HIYHOI aNpOKCUMAIlii €) i aMIIAITYA T( aHOMAAIN CHAM TSKIHHS

Tor Mlan

% 10 20 30 40 50 100 | 150 300 500
0,1 42 22 14
0,2 84 42 28 22 16
0,5 212 | 106 70 54 42 22

1 424 | 212 | 142 | 106 86 42 28 10

2 142 170 84 56 28 10

5 212 | 142 70 42
10 424 | 284 142 84
20 950 | 568 284 170
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= gcos(n,xk )[cos(xk,n)—cos(xk,v)] =
= icos(v,xk )[cos(xk,v)—cos(xk,n)} _

k=1
SIKIII0 HOPMAaABHUM IIOTEHIiaA BUOPAHO BAAAO,
TO B 3aMKHYTiM HeoOMe>XeHiN oOaacTi 0y =
=r® \ y~ 3aB>KAU BUKOHYETHCS YMOBAa
oT (x)
0= max|80 (x)| <« max |——=,
xXedy~ xedy~ ov
TOMY MOJKHA 3HEXTYBAaTU BKa3aHO BEANYNHOIO.
Ha ocHoBi HaBepAeHNX AQHIX AOXOAMMO BUCHO-
BKY, ILLIO 3 TOYHICTIO A0 TOPsAAKY 0,001<¢,<0,05 MI'an
aHOMaAil CUAY TSDKIHHS 8g(X), x€0y € 3HaUeHHIMU
MOAYAS IIPOEKIIIT IpaaieHTa 30yPIOBAABHOIO II0O-
TeHITiaAy 7(X) Ha HaAIPsIM HOPMaAai v A0 €KBiIo-
TEHIIaABHOI IIOBEPXHI HOPMAABHOTO IOASI CUAM
TSIKiHHS, TOOTO

oT
e ) ) -
= ||gradT(x)||cos (v,x; )|—8g(x)| <g,. (7)

Y NpUHHATINE HAMU CUCTEMI KOOPAUHAT HaTIPSIM
HOpMaAi 30ira€ThCs 3 BiCCIO z, TOMY CIIPaBEAAUBUM

oT(P)
Oz

TouIi P(x) A@SIKOTO OKOAY y;. SIKIIIO aHOMaAii BU-

3HAQYUTU 3 TOYHICTIO €, @ CKAQAHUKH I'PAAi€HTa

Oyae BipHOLIEHHS Og (x) = +¢&, y OyAb-sIKil1

. |oT (x)

II0 TOPU3OHTAAL |———+
ax; i=1,2
IOTh 38A@HOT KOHCTAaHTH, TO 3@ YMOBH, 1[0 BHECKH
KOJKHOTO 3 HAIIPIMHUX KOCHHYCIB cos(x;, V), i=1,2
i 1-cos(x3, V) OAHAKOBI, A€TKO 3HAUTH MaKOPAHTY

A BUpasy (7):

<g, >0 HeIIepeBuUIy-

cos(x;,v) =1, |cos(x3,v)—1| <9,

gp T ¢

|cos(xl-,v)| < =9,i=12. (8)

3e,

Y BU3HAUYEHIN y TAKUM CIIOCIO OOAACTI aHOMAAIT
CHAM TSKIHHA 8g(X) 3 TOUHICTIO £y+e; MOJKHA BBa-
>KaTU FapMOHIYHUMU (PYHKIIIIMA. 3 FeOMETPUYHOL
rto3utlii ooMeskeHHs (8) € yMOBOIO 06epTaHHs HOP-
Maai v(P) HaBKOAO OCl z, CIIPSIMOBAHIN 10 HOPMaAai
v(x) A0 ekBinoTeHIiaAbHOI moBepxHi U(x)=C HOP-
MaABHOTI'O ITIOAS B A€KAPTOBIN CUCTEMI KOOPAUHAT
3 EHTPOM B TOUIIi X. 3a PyXOM HaBKOAO HOPMaAai
v(X) HOpMaab V(P) OIIUCYE B IIepIIOMY HaOAMIKeHH]
IIOBEPXHIO KPYTOBOT'O KOHYCA.

SIKI10 BepIIMHY IIbOTO KOHYCA IIOMiCTUTH B
TOUKY IIePETUHY HOpMaAi v(x) 3 eKBillOTeHIliaAb-
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AokaabsHa obaacte /= Rcosl

; IToBepxHs 3eMAai

ExBaTopiarbHa nAolMHAa

Puc. 3. TeomeTpuyHe TAyMadeHHS (DOPMU i pO3MipY AOKAABHOL
006AaCTi rapMOHIYHOCTI rpaBiTaiiiHux aHoMaAii. [TosicHeHHS
Y TEKCTI.

HOIO TIAOIITUHOIO eAincoipa (puc. 3), TO AOKaAbHa
obaacTe Oype oOMesKeHa OiYHOIO TOBEPXHEIO KO-
HyCa, IKUU MiCTUTb HECKIHUEHHO BiAAAAEHY TOUKY
II0 OCl z, Ta 36 MHUM PeAbE(OM. 3 PUC. 3 OUEBUAHO,
1110 Paaiyc BUPi3aHOI Ha TOBePXHi 3eMAl 00AaCTi
Oy; He IIepeBUIIy€ BeAMUNHHU [=RJ, pe & = 8038& ,
2
R — papaiyc 3eMai y HOTOYHIN Toumi P. 3TiAHO 3
IIpaBUAAMU AU EpEeHIiaABHOI TeOMeTpil, KOHYC,
30pi€EHTOBAHMY, K Ha PUC. 3, MaTUMe BEePIINHY B
IIEeHTPi CepeAHbOI KPUBU3HN HOPMAABHUX IIEPETH-
HiB eKBiNoTeHIliaAbHOI TOBepxHi U(x)=C'y Toui 0,
TOMY y Bupasi /=Rd paaiyc R xapakTepu3yBaTUMe
CepeAHIN PaAlyC KpuBU3HU HOPMAABHUX IIEPETHUHIB
noBepxHi U(x).

Buxopsuu 3 (7) i (8), poOUMO BHCHOBOK, II[O
AlaMeTp OCHOBU AOKAABHOI OOAAQCTI He IepeBu-
Ly€ BEAUYUHU

d(x) <2 = 2R(so +81) 3 max M
xeoy 6x3

1

TOOTO AlaMeTp IAOCKOTO OKOAY Jy; 0OAACTI BUMi-
PIOBaHb 3a BIAOMMX TOYHOCTI BUMIDIOBAHb £ Ta
anmpokcuMaii g, (i anpiopi BiAOMI BeAWYHMHU
BH3HAUYAIOTh 3@ METOAUKOIO CIIOCTEPEKEeHb) TUM

. . ) or (x)
61A])HII/II/I, UMM MEHIITa aMIIANITyAd max
xeoy ax3

CTepe>KeHOI aHOMaAil, a 3a PiKCOBaHOI aMIIAITYAN
pocTe pa3oM 3i 3i0ABIIEHHSIM TOXUOKN BUMIipPIO-
BaHb. HeckAapHI po3paxyHKHU IIOKa3yiOTh, 110
AASL TOTO 1100 ONMCATH @HOMAaAiI0 CUAU TS KIHHS
amnaitypoto 30 mIMan 3 Tounictio 0,1—0,5 mIan, He
CAIA BUXOAUTH 3a MeXKi 30HU d=8+3 KM.

AN TOYHOI OIIHKY PO3MipPiB AOKaABHOI OOAQCTIL
HeOOXiAHO MOYHO 3HATHU aHOMaAbHI BUCOTH T'eo-
ipa. AAd yTouHeHHS (pirypu 3eMai 3a POPMYAOIO
BpyHca He0OXiAHO 3 BUCOKOIO TOUHICTIO BUSHAUUTH
30ypIOBAaABHUN ITOTEHIIIaA 7(X); Ie MO>KHA 3pOOUTH,

CIIO-
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HaIIPUKAQA, 3@ aATOPUTMOM [HepHBIH, AKMMYUK,
1999] y BUTAsIAl pO3B'I3@HHS TIOCAIAOBHOCTI 3aAa4
Hetimana i3 criertiaAbHUMY TPaHUYHUMY YMOBaMH.
Y nepiroMmy HaOAVMKEHHI MOSKHA CKOPUCTATHCH CITO-
coOoM, HaBeAeHUM Y cTatTi [AyboBeHKO, 20083, 0].

3ayBa>keHHST 2. SIKIIO AASl NTepeTBOPEeHHH
aHOMaAi# dg(x) BUKOPUCTOBYIOTH KOHCTPYKIIiT 3
HeCKIHYeHHUMU MEKaMH 110 0CiX (X;), i=1,2 (Tuiry
inTerpaniB [lyaccoHa), TO po3Mipu AOKAABHOT'O
OKOAY Y3A0BXK OCi z Pi3KO CKOPOUYIOThCs A0 0,2/,

5. IToxu6bKa TpaHcpopMaiiii. Ko HopMarb-
HUM cdepoip i po3NoAiA Mac y HboMy BUOpaHi
BAAAO, BIAXMAEHHSI BUCKa y palioHax 3i «cIo-
KiMHUM» peAabedoOM He nepeBuilye 60" i omis-
Ka 3BepXy OCTaHHLOTO AOAAHKA Y (4) He Oiabllla

()

2g(x)sin? < 0,05 Ml'an, xedy. 3B's130K reomeTpil

AOKaABHOL 06AaCT1 3 KPUBU3HOIO €KBINTOTEHITiaAb-
HUX IIOBEPXOHb 3HAMAEMO depe3 Pi3HUITIO Y OKOAI
TOUKH XEY dyHKIIN u(y) i v(y) IPOAOBKEHHS aHO-
Mani 1(y), y€0y(x), pO3B'43aBIIIN BiATTOBIAHI 3apa4l
Aipixae AAT PiBHAHB aHOMaAIM CUAU TSKIiHHSA i
Aanraca [Hepsbi, Akumuuk, 1999]:

Au(y)—a’*(p) u(y»)=0, ye y(x)uy",
u(y)=1(y), yedyx), 9)

Av(y)=0, yey(x)uy’,

v =1(y), yed y(x). (10)

3aaaui (9) i (10) 36iraroTbcs mpu az(y)=0, yey(x)
(BeKTOPU OAMHUYHUX HOpMaAel n(x) y AOBIABHUX
TOUKAX X IIapareAbHi, HaOAUKeHHS A0 TaKol ipea-
Aizariii € B 00AACTSIX MaAOl Mipy — B HUX HAIIPAIM
«IIOBHOT'O» BEKTOPA CUAU TSKIHHA HE3MIHHUM, a
BipAHOCHI (DAYKTYAIIIl CUAU TSSKIHHSA BiA CEpEAHBO-
ro 11 3HaueHHs HeBeAUKi). B iHIIToMy paai oliHka
TOYHOCTI TpaHC(opMallili rpaBiaHOMAaAIN SIK rap-
MOHIUYHUX (PYHKIIIN

(1)

1
€= max_ |81(y |< max
yeG(x) 21 yedG(x)

2
J‘ a (T"I)u('ﬂ)dn
G(x) |y |

€ = max |(VT(y), ( gradv (x)) 8x| <
yeG(x)

4
1+ [ (12)
b c

(a, b — Beamka i Mana miBoci cdepoipa oU,). Io-
XUOKU IIPOAOBKEHUX AHOMAAIW CHUAUM TAXKIHHSA
BHACAIAOK 3aMIHU CyOrapMoHIYHOI (yHKYII rap-
MOHIYHOI (PYHKUIEIO 3are’KaThb BiA KPUBU3HU
€KBIIIOTEeHIIaABHUX [IOBEPXOHB MOAS, BEAUHUHU
AQHOMAAIH 1 MIpU AOKAABHOI OOAQCTI, y Ky 3AIN-
CHIOIOTBH IIPOAOBJKEHHS.
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[MoxmbKa TpaHchopmariii aHoManii ©(y), yeoy(x)
3a (11) Arg oOunCAeHHS IapaMeTpiB OYAOBU IIapy
3eMAi 3aBToBIIKU 200 KM B 0OOMesKeHil 00AacCTi
y(x) (yciueHu#l KoHCHEPUUHUMHU ITOBEPXHAMU
KPYTAUM KOHYC i3 BEPIINHOIO Y IIeHTPi 3eMAi, OCHO-
BU SIKOTO BiAAAAEHI Bip IeHTpa Ha R i R, BepxHs
OCHOBAa 30iraeThcs 3 MOBepxXHeIo Jy i Mae AlaMeTp
0—2200 rM, ‘x | +200=R;=6371,1 KM — cepepHi}
paaiyc 3eMai) poopiBHIOE

—<2‘ —J2(1=cos @) —r++/1-2rcos@+r> +
To
”(VI_COS(PJF\/;) r+«/l—2rcoscp+r2—1_

+In
V1=coso r4all=2rcoso+r? +1
Cos(plnr+\/1—2rcosq)+r2 —coscp|
1+,/2(1-cosp) —cos ¢ ‘
A€ T, =|max t(y)—min T(y)| — aMIAITyAQ aHOMAAIT,
yey(x) yey(x)
r=R,/R.

Anst AOKaABHOI obaacTti j(x) &/1y=0,5-10" 3
+0,3- 107! , 1 3a BIAOMOI aMIIAITyAU aHOMaAAIT Aer-
KO 3HAUTHU MOXUOKY BiAXWAEHBb CyOrapMOHIUHOI
(YHKIIII BIA TApMOHIYHOI, aA€ aMIIAITYAN aHOMAaAIU
HeBipoMi. Hexall y AOKaABHUX OOAQCTIX TUILY J(X)

0210000 MI'an, Toal 5<e<290 mI'an.

[MToxubKa MPOAOBKEHUX aHOMaAI! t(x), xedy,
SIK TapMOHIYHMX (PYHKIIH B 06AacTh y(x)Ny ', 3a
YMOBH, 11O aMIAITYAW IIPOAOBJKEHUX aHOMAAIN
1p<150 mI'an, a AOKaAbHI oOAacTi j(x) — ycide-
Hi Komycu (0°30'<p<10°; 0<B<360°; 6371,1<p<
< 6571,1 KM), HUJKHI OCHOBU IKHUX 30iraroThCd i3
3eMHUM peAbedoM, — 3a BupasoM (11) ctaHoBUTH
0,07<e<6,3 mT"an. 3a (12), 91110 AlaMeTpu HUKHIX
OCHOB ciM'T yciueHUX KOHyCiB 110< || ox || <2200 xkm
cepoipa Oy: a=6378,2 kM, b=6356,9 KM, TO
3,7<e<?3,4 MI'an. Ominku (11)i(12) pi3Hi B o6AacTi
y(x)ny" uepes Te, O B HUX 3aMiCTh KPUBU3HU
az(n) rpaBilloAs B TOUKaxX 1 € Y(x) (3aAe’KHOI Bip
OCOOAMBOCTEM PErIOHAABHOI'O IIOAS 1 IIOTOYHOI aHO-
Manii) BUKopucTaHi ii HabAwKeHHs g (1), af (1)
Y BUTASIAL KOHIIEHTPUYHUX chep i KOHPOKAABHUX
eAITICOIAIB.

ObaacTb MaAoi Mipu y(x) nepeOyBae MOOAU3Y
AOKAABHUX i Ha AOCTATHIM BiAAAAL Bip, perioHaABHUX
OCOOAMBOCTEM IIOASI, TOMY max i(n) < max ﬁ(n) ’

ney(x) ney(x)
i=0,1, ToOTO OOUABI OILIIHKM IIOXUOKH € 3QHUKe-

numu. [Moxmuobka (11) aé m < al2 (M) <0,5-107 icrot-

HO MeHIIa 3a OIiHKY (12) \/ag(n) < \/alz(a,O, 0)
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=0,22-10": y nepurii opMyai 3acToCOBaHO Ha-

GamKenHs al (M) ay ApyTift —+ ai(m).

Oninky noxuOOK TpaHcpopMallii B KOJKHIN AO-
KaAbHIM obaacTi y(x) i)y(y), HaBiTh HEPETHYTHUX MK
CcO0O010, He AQIOTh 3MOTH OI[IHUTH 3araAbHY IOXUOKY
TpaHcdopMmaliili B 00'epHaHHI y(x)Uy(y), x¢yeR<3).
SIKImo y TodIli X BiAXMAeHHS BHCKa H(x)=60", a B
touri y — 9(y)=0, TO «icTUHHAa» aHOMaAis dg(x)
Y TOULl X, Y BUTASIAL MOAYAS PI3HUIL I'PAAIEHTIB
PEarbHOTO 1 HOPMAABHOTO ITIOTEHITiaAiB, AOPIBHIOE

8 g(x) =[g(x)—y(x)| =

= \/4y ?(x)sin’ ¥+ 4y(x)t(x)sin’ ¥+ 2 (x)

a y touni y d6g(y)=t(y). Y mepexoai 3 AOKaAb-
Hol obaacTi y(x) a0 obaacTi y(y) iCTHHHA aHO-
MaAig BIiApPI3HATHMETHCS Bip KAACHMYHOI Ha
. 3(x) .
dg(x)=2y(x) smT ~ 285 Mlaa, HaBiTH AKILO
KAACUYHA aHoMaAig t(x)=0 B Toukax x i y. TpaHc-
dopmariist moast ©(n) (Au(n)=0) y Ko>KHiH 3 odracTer
y(x) iy(y) mpu t(x)=t(y)=0 i x#0 IK TapMOHIYHUX
(BYHKIIIN v(1)) He gO3BOAAE BUSABUTU iICTUHHY aHO-
MaAilo, Ka CSATa€ BEeAMUYMH, MOPiBHSIHUX 31 3Ha-
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