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Determination of relief complexity degree is the most important
factor for decision of implementation of different engineering tasks and
at the same time the least studied. It shall be noted that the degree of
complexity or roughness has a word description as a flat or undulating
terrain, rugged topography, smooth relief, etc. and has not numerical
characteristics that, obviously, presents a basic difficulty of their practical
use.

In writings [1] there is a description of determination of
geometrical model TS complexity degree, where accumulated absolute
intrinsic and extrinsic curvatures of crests determine the degree of model
complexity. There is also a definition that the simplest surface — plane —
has complexity degree equal to “0” irrespective of number of considered
crests. In writings [2] there is an approach to this task by methods of

probability theory and mathematical statistics based on data of

topographic location plan. The work is based on ratio of isolines
concentration to dm’ and takes into consideration indications of water
parting lines, baffle-walls thalwegs, bases, etc. This approach is not
applicable to DMR (Digital Model of Relief) as modern DMR is based
on regular or irregular data grid. Consequently, the relief complexity
degree is directly related to these data and may be determined by
correlation of these data.

If surface may be considered as aggregate of consecutive
positions of line moving in space according to definite law [3,4,5], let us
determine some degree of complexity for plane curve as interpolation of
regular grid points by the least distance along X or Y is a plane curve.
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Let us consider the complexity of line given by minimal quantity
of points: two points of line simply determine the right line for which
degree of curvature will be “0”. Three points on the plane may lie either
on the line, or outside the direct trajectory. Thus, the degree of curvature
— complexity of line may be defined through location of three points on
the plane.

Further, let us consider a surface with minimum number of points.
Three points in the space shall monotypically determine the plane, for
which is determined the degree of complexity equal to «0». Four points
in the space may determine either a plane, or skew plane, but cannot
determine closed convexity or concavity. Intersection of two or three
planes given on the rectangular regular mesokurtic form a truncated
unclosed vertex. Thus, for rectangular regular mesokurtic is fair the
consideration of four intercrossing planes, which shall determine in
particular case, both the plane, and the character of convexity or
concavity of the considered surface (Figure 1).
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Figure 1 — Intercrossing of four planes

On the rectangular regular mesokurtic, the considered four planes
may be given by five points. By connecting of intermediate four points it
is possible to increase the number of planes to eight. Hence, nine points
of regular mesokurtic (3x3) form a square of four cells (quadrants).
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Let us establish some correlation between nine terms of matrix by
the finite difference method:

1. Let us take an absolute value of the sum of row elements
difference and differentiate:
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where 4X is an interval of rectangular regular mesokurtic along the
rows.
2. Let us take an absolute value of the sum of column element
difference and differentiate:

. I(Zn =27, + ZnX +|(Zu =2Zy+Zy +|(Z|3 =275+ 275 (1 3)
AY

where 4Y is an interval of rectangular regular mesokurtic along the
columns.

3. Let us summarize the absolute value of diagonal elements
difference and differentiate in the same manner:

d:.(Zn'2222+Zazx+'(213_2222+2311 (14)
JAX? + AY?

Equations (1.2—-1.4) shall be summarized and so we obtain some
value known as ¢ for the square of the surface:

E=m+n+d (1.5)

This equation satisfies to the definition of degree of complexity of
the surface =0 and gives us different values, if the considered surface is
not a plane.

The degree of complexity of irregular (topographic) surface may
be also defined by considering the TS as a population of adjacent regular
surfaces, and the sum of degree of complexity of squares gives a rough
idea of the degree of complexity of TS in total. Thus, the degree of
complexity of the whole section of the surface will be:

§=§1+§2+§3+"'+§n (1.6)

The numerical value of complexity of project surface gives an
option possibility of project realization, economical accounting of energy
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resources, bringing in some factors of complexity of realization of the
project etc.
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AKTYAJIBHBIE ITPOBJIEMbBI HEIIPEPBIBHOI'O
I'PAONYECKOI'O OBPA30OBAHUS

blckax Aiitky1oBud HABU
npodeccop, A0KTOP MEeJOrOTHYSCKUX HAYK
Kasaxcrancko-bpuTaHcKkoro TeXHHYECKOT0 YHUBEPCUTETa

B neparormueckodf = qmTeparype  JOCTaTOYHO  TPYHOB,
JIOKa3bIBAIOIINX, YTO JUIS MPOJYKTUBHOM JEATEBHOCTH B COBPEMEHHOM
uHGOpMaAIlMOHHOM Mupe TpeOyercs (QyHIAaMeHTalNbHAs Tpaduyeckas
noaroroska. B [1] Hamu ObLI0 IpHBEAEHO CleAyIOIIee OIpeaeiieHHe
rpadudyecKkod ITOATOTOBKH: «rpaduyeckas MOArOTOBKA - 3TO IIPOIECcC
OBIaJcHUA rpapUyuecKUMM 3HAHUSIMU, YMEHHSIMH H HaBbIKAMH B
COOTBETCTBHUM C MOJEIbIO crieuuanucTay. COBpeMEHHBIE TEMITbI Pa3BUTHS
HHPOPMAIIMOHHO-TEXHUYECKUX CPEICTB BO BeeX cdepax IMPOU3BOJCTBA U
o0cTyKuBaHUSA TPeOYIOT MOCTOSHHOTO YBEIHUEHHS 00BheMa rpapdecKux
3HAaHUM, T.K. COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJOTHH TOPOXKIAAIOT
HOBBIE BO3MOXXHOCTH OTOOP@KEHHS! PEalbHOCTH MM BHUPTYaJIbHOCTH.
DeHoMeH rpadUuecKux 3HAHUHM COCTOMT B TOM, YTO 0€3 HUX JIFOIH IPOCTO
He CrocOOHB! 3P (HEeKTUBHO MO3HABATH OKPYKAIOUIHA MHUP ¥ OIPEIEIATH
CBOE IOJIOKEHHE B HEM. B 3TOM cMBbIC/ie HA NPOTSHKEHHM THICSUEICTHH B

35



	32
	33
	34
	35

