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INFORMATION -THE BEREZKIN’S METHOD AND THE QUASISlNGULL\R POINTS METHOD 
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Abstract 

The second half of the 20th century was marked by fist development of the mmputer faciWes which has allowed to 
create the newest technologies of geophysical data processing. Such development resulted in creation of directions 
and doctrines of potential fields inferprerzkion. Among them is the method of gravity fields interpretation offered by 
VAIL Berezkin. it does not require any additional data, for eXampie - information an density or basic boundan= 
position ( the errors, when ‘defying density or basic boundaries position, could have resulted in relative drrors in 
reeuik). The method is based on the interpret4 anomaly decomposition into Fourier’s serka and subsequent ccl- 
culation of several variants of tutal normaliiad gravely gradient gelds to the downward. The extremums fee of anom- 
aly sources in cmss section. The method of quas-kinguiar points is the development of the Beran’s methid. 

INTRODUCIlON 

The method of total normalized gravity gradient (TNG) intended for direct searches of petroleum and gas deposits 
was elaborated in the middle sixties due to wide application of electronic computers- Subsequenffy it has become 
widely known as “Berezkln’s method”. This method opportunlhes are connected to a consecutive usage of a useful 
part of graveity fields by easing other anomalies considered es noises. The operator GH changes frequencies range 
used. it allows to reveal components of initial fields corresponding to of anomalous sources of different depths. 
Such information is delivered by the TNQ extramums. The method basic advantage is its complete Indepen$ence of 
additional geologieal-geophysicaal info (info of rocks density. posklon of a basic boundarles in a cross section etc.). 
Such mode of gtavify data interprahtion has immediiely caused wide i&rest and has resulted in the satiof tech- 
niques and frameworks forthe potential gelds interpretation The method offered and developed by V-M- Berezkin 
gave life to the method of total complete gredient TCG, techniques of an electrical and seismic data proa+sing by 
the operator GH, method of magnetic fields interpretation for ail deposits etc. Many of his disciples conbibuted to 
this direction development Some of them were engaged in studying of geological structures of various regions, 
others have developed and improved technology and mathematical sotire, creating the methods of potential fieIds 
interpretetion. One of them is the of quasisingular points method - QSP [ 11. I 

THE B-N’S MElHOD AND MEANS OF D-S MODERNIZATION 

The matkmaticel basis of Bet-&d&s method means interpretive fundion Ag decomposition in a Fouriers skies by 
the Simpthon’s formula Bn and than oontinuatron to the lower half-spaoe the complete gmvily gradient G(%z) nor- 
malized on its average vaIue G(z) at each calculation IeveL The function G(x& t) =@Je= + $-A is vector, which pro- 
jections on coordinate axis are the derivatives V&J) and% (& Z) ceI~lated as: 

V~~=~~N~nnQ~exp(=~)sln(Ruh (‘II 

(2) 

where N’ ZZ N - used number of a series expansion terms, n - serial number of Fourier% coefficient and Qn = 
[sinzn/NY Y&N +] = sinC is. a low-pass filter. 
me first steps to the Berezkin’s method modem&&ion were targeted at its mathematical device improvement It 
was naked, that the assumed function decomposition in a Fourier’s series on a Simpthon’s mode contents sys- 
tematic mistake, which is displayed with NC/N + 2G and increases in such a manner that Bn= 0.333387 with NVN 
+ l- This error can be avoided when using the Filon’s mode escpense. me influence of an assumed data $rrom m, 
on a Fourids cx~efficients appears to be almost twi& less. 
The passage frum sine wave components Bn to cosine wave components A, has become another object of im- 
provement of the Berezkin’s method mathemtical device. lt has allowed to refuse subtraotlon of a background 
component and has enabled to carry out the interpretation for gravity fields of strong gradient zones, such as areas 
of transition from the continental type of the crust to oceanic- 
During use of the Benz&in’s method for study of the geological structure of crust of various regions a number of 
defects of algorithm was revealed. These defects ace: 

1. Represeniation of fields of TNG as isolines, which is visual only if anomalous souroes disposition i; widely 
. spaced. 

2. Absence of criterion for a choice of optimum quantity of the used Fourier’s coefficients N*+- 
3. Impossibility to eetablish probabiri to get in advance the info in the given mange of depths. 
4. Absence of criterion for passage from position of the TNG field maximums to anomalous sources coOrdinat@& 

Criterion of “maxjmum” in the Berwkin’s method, which principle is based on a position of the greatest 
maximum in TNG fields various variants (differing in parameter N” value), can be used only if the anomalous 
5oUrces are located at the same depth. 

5. Instability of inverse problem solution; f$~e definition of horizontal cylinder depth can be carried O@ with a 
relative error more than 0.10. 
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