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MODEL REFLECTING THE FEATURES OF THE SPATIAL PROPERTIES
OF THE ATMOSPHERE REFRACTS CHANGE UTILIZING EXISTING RANDOM DATA
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In this paper we consider a model that reflects the features of the spatial variation of the refractive properties of the
atmosphere through the use of available random data on the actual state of the atmospheric boundary layer. The paper calculated
the vertical and horizontal components of the gradient of the refractive index of the atmosphere in the Cartesian coordinate
system. For practical calculations it is proposed to use the following orientation: the horizontal axis Ox headed south, the ordinate
axis Oy headed east, and the axis Oz applicate send up. Recovery of the refractive index gradient was performed according to
the temperature-sensing windshield atmosphere by known methods. Calculations were carried out modulus of the gradient of the
refractive index at the surface and in height at the grid points defined by the intersection of the meridian every 5° (15W — 30E)
with SON. The calculations obtained absolute values of the refractive index gradient and its rejection of the axes of the Cartesian
coordinate system. It has been established that in all grid nodes, like the earth’s surface, and on the heights, there is a deviation of
the refractive index gradient from the respective axes. In solving practical problems, taking into account the refractive properties
of the atmosphere, it is necessary to use the information, taking into account the actual state of the atmospheric boundary layer.
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B crarbe paccmarpHBaeTCst BIHSHIE MPU3EMHOTO CII0ST aTMOC(HEpPBI, PACTIONOKEHHOTO HEMOCPEICTBEHHO Y 3€MHOH TI0-
BEPXHOCTH, Ha TOPU3OHTAJILHYIO TPAGKTOPHIO ONITHYECKOrO CHrHaja. M3BecTHO, 4TO HA TPAGKTOPUIO PAacIPOCTPAHEHHUsS OI-
THYECKOTO CHTHAJIA OKA3bIBAIOT BIIMSHHE (PU3MUCCKHE CBOMCTBA OBEPXHOCTH U ee reomMeTpuyeckas Gpopma. B peanbHoit ar-
Mocepe MPOUCXOIAT CIIOKHBIC IPOCTPAHCTBEHHO-BPEMEHHbIE M3MEHEHHSI [IOKa3aTelis PEIOMIICHHST aTMOC(Eepbl, KOTOpEHIe
KOJIMYECTBEHHO MOTYT ObITh OXapAaKTEPU30BaHbI UEPE3 BEPTUKATIBHBIH H TOPH30HTAIBHBIN IPAIEHT TOKa3aTess IPETOMICHHS
arMocdepsl. OCHOBHOM OCOOCHHOCTBIO TAHHOTO HCCIISIOBAHMS SIBISIETCST YUET TOJIBKO TOPH30HTAIBHOTO IPpa/IeHTa TToKa3a-
TeJIst IPeJIOMIICHHS aTMOCEpbI U TOCIIONHOE JeNeHre arMocdepbl, PUYEM 3TH CJIIOH PACIIONAraOTCs MEPHEHIMKYIIAPHO K
3eMHO¥ MOBepXHOCTH. [1oMTydeHs! 1 TeopeTidecky 0O0CHOBAHBI HOBBIC MAaTEMAaTHIECKHE BHIPYKEHUS JUISL pacdera OTKIOHE-
HHI TPaeKTOPHM ONTHYECKOTO CUTHAJA M BENMUUHBI yIia pedpakimu artMocheps! P MPOXOXKACHAN UM MPU3EMHOTO CIIOS
arMocepsl B TOPH30HTAIBHOM HanpasiieHH. [Ipeuiaraercst yauThIBaTh (JakTHISCKIE 3HAYCHNS TOPU30HTAILHOTO FPaIeHTa
TIOKA3aTerst IPETIOMIICHHS JUTS PACUeTa BO3MOXKHBIX OTKJIOHEHHH TPAGKTOPUH ONTHYECKOTO CUTHATIA OT MPSMOIHMHEHHOM.

MATHEMATICAL REGULARITIES OF RANDOM PHENOMENA MODELS
IN GRADIENT MEDIA

Bobrov V.N., Korchagin V.V.

Voronezh Institute of the Russian Federal Penitentionary Service, Voronezh, Russia
(394072, Voronezh, street Irkutskay 1-a.), vifsin@mail.ru

The article examines the impact of the atmospheric boundary layer, which is located directly at the earth’s surface, on a
horizontal path of the optical signal. It is known that the trajectory of the optical signal is influenced by the physical properties
of the surface and its geometric shape. In the real atmosphere, there are complex spatial - temporal changes in the refractive
index of the atmosphere, which can be quantitatively described by the vertical and the horizontal gradient of the refractive
index of the atmosphere. The main feature of this study is the inclusion of only the horizontal gradient of the refractive
index of the atmosphere and the layer-division of the atmosphere, and these layers are arranged perpendicular to the earth’s
surface. New mathematical expressions for calculating the deviation of the trajectory of the optical signal and the angle of
refraction of the atmosphere upon passing through the atmospheric boundary layer in the horizontal direction are received and
theoretically justified. It is proposed to take into account the actual value of the horizontal gradient of the refractive index for
the calculation of the possible deviations of the optical signal path from a straight line.
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