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Relevance of consideration in this paper tasks isiprove the existing methods of electromagneia g
logical exploration and development of new methaidssearch and identification of oil and gas fiels the
basis of frequency - modulated (FM) signals. Usimg software Matlab analyzes the frequency compsnen
the surface impedance of the medium over hydrocadeposityHD) when changing the FM, a variation of
which extends the functionality of the componesfgedding on the resistance of the modulation madesto
improve the information content of the developethots to search for HD.

In this paper we have determined values of the comts of the surface impedance of an anisotropic
medium plasma-type, which was selected as the bgdyon deposit. The propagation of electromagnetwe
pools in FM mode - signals. The analysis is conelliéh the impedance-frequency range of soundingasg
Various modes of application FM modulation. Theulssof interaction of FM signals with the enviroam
over HD can be used for the development of radgireering signals (RES) search of oil and gas iamgrove
the performance of high-quality exploration.

The solution of problems of interaction of electammetic waves (EMW) and hydrocarbon deposits
(HD), located on the background of a heterogenemuas polyphase environment due to the view of corple
physical processes of hydrocarbon deposits, theitons of their occurrence. Until recently, theeatody-
namic description overlying heterogeneity was reduo its representation in the form of "body wittite con-
ductivity, immersed in a medium with a loss."

Currently, there are several physical models ofbgarbon deposits, taking into account the migratib
hydrocarbons to the environment over the depasithd surface of the Earth. In this case, the anfbe of elec-
tromagnetic signals on such formation can be destras one - resonance and multiresonance redtti3j

In modern electrical prospecting tendency to seémcmew methods associated with the complexity of
techniques and technologies in pursuit of redudiregtime of certification of the test surface ampiove the
quality of performance indicators [4]. The greatamber of the proposed methods have theoretictfigasion,
sometimes contrary to the canons of radio phy#iighis requires a careful analysis of the phykjmacesses
taking place over the deposits of hydrocarbonscifpeg its electrodynamic model to study the iaetion of
electromagnetic wave with deposits.

The aim of this work is the development of electagmetic methods of prospecting of anisotropic
plasma-type environments (ASPT) based on the kestcteristics of the surface impedance of the aniedihe
mode of frequency-modulated (FM) signals.

Interaction with computers ASPT. Studies on the subject are presented in [5]. Howdgatures of in-
teraction of electromagnetic wave with Hydrocarbeposits (HD) in this mode effects require furthealysis.

Researched hydrocarbon deposit can be representbd form of an anisotropic inhomogeneity on the
road communication [6].

In general, the spatial orientation of the extemm@imal to the interface and the wave vedtas arbitrary
(see Figure 1), and the interaction of electromtigmeave with a local patch on the road propagatbmadio
waves (PRW) can be represented as the mode olehiliigidence of a plane wave with vertical polai@aon
the boundless surface with anisotropic impedancagproximation of heterogeneity large characterdimen-
sions compared with the wavelength of the probeat)d?2].

refl

Fig. 1. The geometry of the problem for the eletiagnetic wave with vertical polarization fields
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Impedance boundary condition is given by:
E, =-Z,(Z,H, -Z,,H y)1
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where E, v’ H, v~ the projection of the incident and reflected aswn the respective coordinate axes;

Z, — the characteristic impedance of the medium smding the anisotropic heterogeneity.

Using the software Matlab analysis the frequenapmonents of the surface impedance of the medium
over HD when changing the FM, a variation of whiottends the functionality of the components depandin
the resistance of the modulation modes and to imgptbe information content of the developed methimds
search for HD.

Studied the frequency dependence of impedance boyrntbnditions on the interval from 105 Hz
to 10'° Hz, examined the effect of frequency modulatioseix and modulating frequency characteristics of the
surface impedance.

The calculation of the surface impedance compon@dnta/as based on the experimental data on the de-

posits of hydrocarbons: the dielectric constarthefhost rocks, =10, specific electrical conductivity

5

br = 0.03—: Effective collision frequency: the electrdiy, = 10%s™* and ion-iory, = 0.5+ 107571 [5].

Figures 2 and 3 shows the frequency dependencengbanent ;. To isolate the hydrocarbon deposits
on the part of the impedance,Z£an recommend the following frequencies: 1,15H8and 1,45-f0Hz (when
B =0.5).

For the frequency modulation index = 1 in the inpapedance at different frequencies 9,8-#a and
1,2-18 Hz. By increasing the modulation index to B = 4Ghifted to the left Z extreme points. At a frequency
of 9,8:16 Hz module is 0.2, and the frequency of 1,2 H8 unit is 0.25.

FM index increase leads to the fact that the extrarpoints at frequencies 0.54 °H and 0.98-10Hz
differ insignificantly compared with smaller frequey modulation index. To isolate the hydrocarbopasits on
the part of the impedance |, we can recommend the following frequencies 10f Hz and 1,38 -T0Hz
(when B = 15). For the frequency modulation index B5 to frequencies 0,50-18z and 0,94-10Hz for fre-
quency modulation in the index = 50, a shift extegooints | Z; | left.

At a frequency of 0,96 -1MHz module is 0.22, and the frequency of 0,48H8 module is 0.175. FM
index increase leads to the fact that the extremaimts at frequencies 0.9418z and 0.90-10Hz differ insig-
nificantly compared with smaller frequency modwatindex.

Figures 4 and 5 shows the frequency dependenaangianent 2.
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Fig. 2. Dependencieg,, =¢/(f):
1-B=05;2-forB=1;3-forB=Q
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Fig. 5. Dependencies,, =¢/(f):
1-forB=15;2-forB=25;3-forB=50
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The value component of the surface impedaneéardly changes in the frequency range fromH® to
10 Hz. At a frequency range from 100 MHz to 180 MEzharp surge to the values of 0.28-0.35. The tiamia
in the index affects the interval of frequenciemirl00 kHz to 1 GHz. Smaller index value corresgaachigh
values of 4, and high frequencies at which an increase in tiflase impedance.

The value component of the surface impedangeg||IZalmost does not change in the frequency range
from 10 Hz to 18 Hz (at B = 15 - 50). At a frequency of 300 MHzairsharp surge in values to 0.17. The varia-
tion in the index affects the interval of frequeascfrom 100 kHz to 1 GHz.

Smaller index value corresponds to high values;pa#Ad high frequencies at which an increase in the
surface impedance.

The impedance of the test plasma-type layer imgptex value. Thus, the analysis is reduced to ¢ipas
rate study of amplitude and phase characterisfittseecssurface impedance. In this paper, thereadyais of the
amplitude characteristics of the surface impeda@cmntitative manifestations of these effects atemnined
by physical and geological properties of the od gas fields: chemical and mineralogical compositi lay-
ers, of structural and textural features of thdetka, the nature of the porosity and permeabilitg, percentage
of constituent substances, especially the mechigmioperties of the skeleton, the amount of produsater in
the pores, its mineralization and etc., so in tgressions (1) it is necessary to take into accthentorrections
for these characteristics.

In this paper we have determined the values otttdmponents of the surface impedance ASPT, as has
been selected hydrocarbon deposit. The propagafiefectromagnetic wave pools in FM mode - signalse
analysis is conducted in the impedance-frequencgeaf sounding signals. Various modes of appbcatiM
modulation. The results of interaction of FM signalith the environment over HD can be used fordaeel-
opment of radio-engineering signal (RES) searcbiband gas and improve the performance of highityua
exploration.

The analysis of the surface impedance of the mediven HD, the magnitude of which can assess the
performance of antennas that have a fixed positiapace relative to the interface when you chahgeroper-
ties of the underlying surface, which makes it galego quantify the properties of the medium withthe need
for an accurate calculation of changes in the mdghamic parameters of the underlying surface. fEsalts
can be used to develop new methods of electromiagngtloration and delineation of HD.
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OVERVIEW OF SOFTWARE FOR THE AUTOMATION
OF DISTRIBUTION LOGISTICS FUNCTIONS IN RETAIL CHAIN S

ALENA HALYNSKAYA, OKSANA GOLUBEVA
Polotsk State University, Belarus

The paper discusses distribution logistics systantsthe results of the comparative analysis ofnsni
for logistics.

Nowadays in a competitive environment retailershviéirge chain store increasingly develop among re-

tailers. For retailer of this type a significanbportion of performance mesure are related to fmgisIn addi-
tion, logistics is one of the most expensive segmanthe total fraction of the cost. The experant developed
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