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IMPROVEMENT THE CALCULATION OF THE STABILITY
OF BUILDING LOCATED NEAR THE SLOPES
FOR STRUCTURAL UNSTABLE SOILS

Purpose. This article is devoted to research of soil in complex engineering and geological conditions, as well as
ways to improve the stability of the stacked bases structurally unstable soils. The relevance of this work lies in the
solution of grounds stability problem interacting with foundations established on structurally unstable soils. In ac-
cordance with the researches results compiled recommendations aimed to the improvement of the base stability
folded by structurally unstable soils is supposed. Methodology. The aim of the work is to improve the reliability of
the strength characteristics obtained by the method of mathematical modeling of the expected processes. The objec-
tive was the enhancements the existing testing methods and technologies in order to determine the relative value of
safety factor and reliability assessment of the bearing capacity of the base folded structurally unstable soils.
Findings. This system was designed to ensure the automated measurement of deformation parameters on the on-line
with followed mathematical processing and presentation of data in an accessible form. Thus, the obtained results
allow drawing the conclusions about the patterns of structure strain state, as well as predicting its future behavior. It
all depended on well-formed mathematical algorithm, which is adjusted by tests conducted in natural conditions in
selected regions of the Donbass region. Originality. One of the most effective ways to start and register a timely
activation of deformation processes in plant cells from the damaging effects is the use of automated systems with
high reliability which receive signals from the deformable objects. The main tool used to solve the problem, was the
method of mathematical modeling in ACS reproducing receptive model processes in the soil with a program
«HRUNT» and «kMONOMAKH». And modeling the three-dimensional base of the building on the joint work of the
soil mass and building by the finite element method (FEM-calculation) in the PC-LIRA system. Practical value.
The problem of increasing the sustainability of slope, the prognosis of deformations and their strengthening, remains
urgent. This is due to the increasing shortage of available land area and the location of facilities in cramped condi-
tions, near the slopes composed of the non-uniform grounds.

Keywords:  soil;  subsidence; part; investigation; methods of testing; cramped conditions

Introduction location of facilities in cramped conditions, near of
escarpment stacked up from heterogeneous soils. It
is important to know, too, whether the possibility
of reduced resistance of materials and structures
under from any from factors. For example, a very

The problem of increasing sustainability of es-
carpment him prognosis, deformations and their
strengthening, remains urgent.This is due to the
increasing shortage of available land area and the
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important factors can be as flammability, and
accordingly flame resistance, and stability of
constructs interacting the base ground surface,
which loses structural strength at 500 © C. Particu-
larly acute, this problem with respect to the stability
of slopes, their phenomena occurring on the
territory of Ukraine . Contribute to this, first,
strongly  dissected relief, secondly, complex
engineering-geological conditions that endanger the
lives of people [4-9, 11-16].

These circumstances make it necessary to
improve the methods of calculation on the stability
of soil masses, particularly by escarpment.

Purpose

The purpose, all the work is to improve the
reliability of the strength characteristics obtained by
the method of mathematical modeling of the
expected processes.

The objective was to enhancements the existing
testing methods and technologies in order to
determine the relative value of safety factor and
reliability assessment of the bearing capacity of the
base folded structurally unstable soils.

Methodology

Object is achieved empirically by study sites
Donbass region and in the laboratory using real
groundwater characteristics. Unlike the previously
known methods for calculating estimates for the
stability of the array is the mathematical modeling
of real basis to the settings through a comprehensive
program for calculating algorithm specified.

Basic option would be the use of results from
prior continuous testing, maintaining the current
load in the study in the field [4, 9].

New variant provides modeling, which should
be carried out through an integrated computer-based
program (EBM), using actual ground conditions. It
is contemplated the load transmitted from the
simulation modeled structures located near the slope
by scaling in real-time by mathematical apparatus
containing the complex calculation programs that
allow to forecast occurring processes.

To determine necessary to carry out the relevant
calculations that will compare traditional evaluation
methods for calculating the stability array folded
structurally unstable soil under them with the
proposed load.

The task is complicated by the investigations in
parts establish limit relative values safety factor
and reliability assessment of the bearing capacity
of the base folded structurally unstable soils for
buildings located in cramped conditions.

In Parts creating recommendations, for
incorporating parameters affecting the calculation
to determine the resilience of buildings increased
fire combustion mode, depending on the cramped
conditions.

Unlike the previously known methods for
calculating estimates for the stability of the array
folded structurally unstable soils under the action
of the load transmitted from facilities located near
the slope in cramped conditions, is the
mathematical modeling of real base unit with the
specified parameters and process control test using
a computer, using complex programs (EBM).

In improving the method of calculation and
increase the accuracy of the recommendations of
parameters affecting the bearing capacity of the
foundation, in particular, to recommend the most
secure location facilities from the edge of slope.

In the account of the parameters affecting the
calculation to determine the resilience of buildings
increased combustion fire regime. From the
analysis of works of reference materials on the
grounds and foundations are values in the stability
factor K, for strengthening slopes by conventional

anti-landslide measures, but these measures are not
always acceptable.

There is a statement that to improve the
accuracy of the calculations and the use of more
efficient anti-landslide measures in order to limit
degradability structures required value of the
stability coefficient should decline only very small
values of K, in excess of unity. That is enough to

wonder at the Ky values from 1.05 to 1.1. This

assumption is controversial and requires
clarification by obtaining the most reliable data.

Known variational calculation methods,
the proposed A.D. Girgidovym, M.N. Goldstein,
A.G. Dorfman, W.H. Magdeeva etc. The comp-
lexity of the known methods is enclosed in a large
volume of calculations, the possibility of a human
error, and complexity of calculations in such
methods is not justified by any refinement results
[1-3, 9-16].
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The main disadvantages of the currently
existing numerical methods are: the absence of
a rigorous analysis of the soil mass the VAT; slope
stability calculation is carried out using only the
vertical component of stress and excluding such
important characteristics of soils, as the coefficient
of lateral thrust and elastic modulus.

These shortcomings in many cases do not allow
sufficiently accurately and reliably determine their
stability. This requires further study and
improvement of methods of calculation for the
stability of slopes composed of heterogeneous,
with which one could establish the impact of all
factors on the overall stability. Therefore, the
issues of the problem solved, to improve the
sustainability of action bases foundations sensing
load of the entire structure, are the first and quite
relevant. The urgency of this problem increases
also due to the ever-increasing shortage of
available land area continues to be significant,
especially when assessing the bearing capacity of
foundation for structures located in cramped
conditions, taking into account the influence of the
degree of their increased resistance to fire the
combustion mode of information directly in the
literature.

Essence of the method lies in the
implementation of the calculation of the total
stability of the slope along the most probable or
known surface displacement by summing the

values of private K, received well-known

formula, (1):

K3w />, ()
i=1 i=1

where: K — the stability factor; n — number of

attracted in the calculation private values; 7,

1
private values of shear stresses
If the relative value of the stability factor K|

<1.10 — this means an unstable state of the wedge.
The reason is explained by the fact that the wedge
differ between a shape and dimensions that make
up the segment, the clipped area and rolling in the
overall wedge (Fig. 1, 2).The experiment was
carried out to verify the conditions for the most
safe distance for the location of the building near
the slope, by mathematical modeling using
integrated programs and the introduction of real
soil conditions.

Fig. 1. General view of a portion
of the slope planned for construction

Fig. 2. Calculation scheme for the definition
of stability base and a safe distance required
for location of the building near the slope.

Required recalculation and empirically confirm
that the planned location of facilities performed
within a convenient distance. Preliminary
calculations were obtained, as well field points and
interpolated data points stability factor K, which

allowed us to estimate these values and to reflect
them in the form of contouring at K, = const,

which allowed for further experiments:-
Objectively select the position of the surface likely
Slope failure corresponding to the cut-off line
stability, with chalky soil masses Donbass region
(Fig. 2, 4) and on the slope near the undermined
areas (Fig. 2).

Assess the overall slope stability along the
surface displacement in the form factor of safety or
stability K, =K, and found in rock mass slope

zone of potential instability, where: K (I;
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-To quantify the degree of influence of various
geotechnical factors (Surcharging, anti-destroying
activities, decreased strength of rocks, hydrostatic
and hydrodynamic pressure) on the overall
stability; -construct a graph particular values along
the selected stability factor or known surface
displacement (Fig. 3).

Further studies showed that a more reliable
determination of the required values of the
coefficient of stability base folded structurally
unstable soils K, strength (the first limit state)

should be determined by the expression:

K _Kn'nc'nO
P — s
my

2

K

n

— safety factor for purpose facilities; n, - factor
load combinations; n, =1; n, — load factor; n, =
L1,

conditions; m, = 0,9 — for salty clay soils in

ng 1,2; then coefficient of working

a stabilized condition, m, = 0,85 — in unsterilized
condition [10-16].

B
Y
=
f
T

1 2 3 4
Parameter emplacement escarpment, m

Fig. 3. Nomograms to determine
the stability factor in ddepending
on the strength characteristics.

Important value has factors that affect the
overall stability of structures interconnected with
the base is not enough and not always taken into
account in the design of foundations — the
quantities fire resistance, flammability which
require further study, particularly in the wall
conditions.

Us in the study of factors such as the impact on
the fire set the earth’s surface and the material of
construction of the structure [9]. Setting its value
showed that the base loses structural strength at

500 °© C. It is therefore not necessary to plant at the
location in cramped conditions and near slopes,
increasing the distance between the buildings is not
less than 30% see Table 1.

Table 1
Values of temperature capable
materials resist fire.
material kg/ {;1;3 T, C T, °Cc
sand 1.76 100 500
clay 1.78 100 510
sandstone 2.20 150 400
metal steel 2.70 150 400
concrete 2.20
R Y
To elucidate the effect of the strength

characteristics of the material from which the
construction is made on the general stability at
ignition and to determine the fracture resistance
value of the interval of time were examined
various materials constituting an idea of interacting
with the base construction [4, 8-9].

Research was marked difference in the
readings, temperature softer emosti times. For
example, some materials when heated to certain
temperatures (below the melting point) are
transformed into a plastic state is softened (e.g., by
heating the glass to 750-900°C; asphalt than 50°C).

Some materials softened after cooling accept
previous structural condition. Further study of
factors affecting the overall stability of the
structures necessary to take account of
mathematical modeling showed that some of the
material ductility increases with heat and decreases
with decreasing temperature (steel, bitumen, some
plastics). Relaxation occurs, ie, other owls voltage
drop in the material at a constant initial strain.
Relaxation is detected in the material due to the
gradual transition to a plastic deformation of an
elastic, particularly enhanced at elevated
temperatures. Therefore, the material structures
must have a higher resistance at high temperatures
than the test samples

In mathematical modeling
calculation algorithm were introduced by
the studied parameters: Mo 1 700-2 000 °C,

and drafting
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2 200-2 500 °C tungsten, niobium, 1 900-2 300 °C,
and others [1, 3].

Dependence an algorithm provided by the
saturated vapor pressure and temperature to
calculate the ignition point t,, °C, substances

composed of atoms of C, H, Oand N, and to
record, based on the known formula ,(3):
453

, =m, 3)

where P, — partial vapor pressure of flammable
liquid at a temperature flash kPa; D, — the vapor
cm?/s; B — the
in the

diffusion coefficient in air,

stoichiometric coefficient
combustion reaction

For the calculation of the ignition temperature
of the substances in the molecules which contain
structural group recommended Table 1, wherein
the algorithm is calculated according to the
formula, (4), ° C:

of oxygen

q
t,=—47,79+0,882 1, + D a/l,, @

j=2

Where ¢, — the boiling temperature of the liquid at
101 kPa, ° C; [ I the number of structural groups

of j-th species in the molecule; a; — empirical

coefficients, which values are shown in Table 1.

All these factors were taken into account and
the algorithm used to determine the deformability
of the mass soil and Forecasting processes.

Findings

One of the main factors affecting the quality
assessment base for the design of foundations, is
the lack of reliable features are included in the
calculation formulas. Ambiguous conclusions
obtained by engineering surveys are fraught with
consequences. This particularly applies to the
buildings on the grounds designed stacked
structurally unstable soils, where the slightest
deviations result in significant costs to strengthen
the foundations and crumbling foundation
interacting with the construction. Or leads to the
suspension of construction works or their complete
cessation.

The object of the study are presented with the
aim of designing buildings on their sites
undermined mine yard Torez, Donetsk region and
near slopes (Figure 4 a,b) composed of chalky soil
masses Donbass region (Figurel).

—a

Fig. 4. General view of a building under
construction and a portion
of the modeled area near the slope

In the period 2012-2014 we have studied and
investigated soil conditions plots for the design of
structures, in order to improve methods of
calculation using the potential of mathematical
modeling in the laboratory and comprehensive
calculation programs, by definition, the stability of
the soil mass and prediction of deformation
properties [3, 9].

One of the most effective ways to start and
register a timely activation of deformation
processes in plant cells from the damaging effects
is the use of automated systems with high
reliability which receive signals from the
deformable objects. Came to help computer
technology, enabled the massive processing, with
the probability of making a possible exception
error from the influence of the human factor in the
removal of the information and further processing
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of payment indicators included in the calculation
formulas [2].

And, also, allowed to confirm the accuracy of
the results processed by tables, graphs,
monograms, when compared with the full-scale
tests, the results of which were published
previously in other studies [1, 3].

This system was designed to ensure the
automated measurement of deformation parameters
on the on-line, followed by mathematical
processing and presentation of data in an
accessible form. So that the results obtained allow
to draw conclusions about the patterns of strain
state of the structure, as well as predicting its
future behavior, and it all depended on well-
formed mathematical algorithm, which is adjusted
by tests conducted in natural conditions in selected
regions of the Donbass region.

Originality and practical value

The main tool used to solve our problem, was
the method of mathematical modeling in ACU
reproducing receptive model processes in the soil
with a program «PRIMER» MONOMAH and
modeling three-dimensional base of the building
on the joint work of the soil mass and building the
finite element method (FEM-calculation) in the
PC-LIRA.

The solution to this problem and the reliability
of these decisions is a direct function of how
accurately and fully adopted calculation scheme
corresponds to the real conditions of collaboration
considered structures and subgrade.

Studies have shown that not every design
scheme adopted model can fully describe the
processes occurring in the soil and the array so far
not been adequately studied. Calculation scheme
model should reflect the main features of the
process of interaction with the engineering
structure subgrade — this requirement allows for
a simplified mathematical model of a good enough
reason to get the convergence of predicted values
with the experimental data.

From our point of view the study object is the
subject of today’s discussion and an example to
find the most practical activities that do not allow
the destruction of structures during construction
and further operation of the building. As reported
above, research has focused on the search patterns
of change in the properties of construction site of

a ground layer, which is in a dangerous state of
emergency. And also do not need to confirm the
emergence of strains of assumptions drawdown
respectively banks and as a result, disorders
compounds, followed by confirmation of the
reliability of the results applied in determining the
adequacy of the bearing capacity of the underlying
layer under the foundation.

To date, many publications in which they treat
them with two points of view. Geologists who
study these processes, based on the method of field
observations and methods for using the experience
accumulated over the centuries.

The direct use of techniques without specific
conditions in many cases leads to serious errors:
the reason for this — a variety of natural conditions
and soil types, conditions of their occurrence, and
hydrogeological conditions. The most promising
solution to this problem is to study the stress-strain
state of the soil mass the VAT using the finite
element method. Therefore, improving the
methods of research and calculation slope stability
analysis based on VAT is relevant task in
mechanics soils and rocks [14-16].

However, many questions have not been stud-
ied, and in the formulation and solution of prob-
lems of escarpment stability has a number of
drawbacks.

The main disadvantages of the currently
existing numerical methods are: the absence of
a rigorous analysis of the soil mass the VAT.
Calculation of slope stability is carried out using
only the vertical component of stress and
excluding such important characteristics of soils,
as the coefficient of lateral thrust and elastic
modulus. These shortcomings in many cases do not
allow sufficiently accurately and reliably
determine their stability.

Conclusions

In conclusion we can say this improved method
will:

1. Estimate the magnitude of creep strain for
a period equal to the beginning of changes in the
structural strength of the subgrade and the
beginning of recovery to improve the strength
properties of soils measures applied in those cases
where korma K, (1,2 K,, >1.

2. Know the amount of space stability factor,
we can predict compiled by nomograms (Fig. 2, 3)
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for the load and, what distance from the edge the
slope must have structure, so as not collapsed, or
make provision precluding change the structural
strength of the subgrade with to restore and
improve the strength properties of soils.

3. To detect probable zone of plastic

deformation and fracture (K = 1) helps to organize

and purposefully mining and drilling operations,
selection and testing of samples, and apply
measures aimed at improving the sustainability of
the base, folded structurally unstable soils (eg soils
with folded subsidence properties Cretaceous
origin or undermined arrays).

4. To take into account factors that affects the
strength properties of the material of construction
of the structure.

5. Get interval fire resistance values over
time, according to the classification of the material,
to take into account when designing their
appointment and use the material for construction,
which will reduce accidents.
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YIOCKOHAJIEHHSI PO3PAXYHKY CTIMKOCTI BY AIBJII,
PO3TAILIOBAHOI NOBJIU3Y YKOCIB
HA CTPYKTYPHO-HECTIMKHX I'PYHTAX

Mera. Ilg cTaTTss npuUCBAYE€HA TOCTIHKCHHIO IPYHTIB Y CKIAJHUX iHKEHEPHO-TEONIOTIYHUX yYMOBaX, a TAKOX
MOUIYKY HUISXIB MiJBUIIEHHS CTIHKOCTI OCHOB, CKJIJICHUX 13 CTPYKTYPHO-HECTIMKHUX IPYHTIB. AKTyalbHICTh JJaHOT
poOoTH ToATaE y BHpIMIEHHI MPOOJIeM CTIHKOCTI OCHOB, B3a€MOIIIOYHMX 13 (yHIAMEHTaMH, BCTAHOBIICHUMH Ha
CTPYKTYPHO-HECTIMKHX IPyHTaX. 3a pe3yJibTaTaMu JOCIIKSHb HE00XiTHO BUKIACTH PEKOMEH/IAIIIT, 1110 CIIPSIMOBAaHI
Ha MiJBHUIICHHS CTiKOCTI OCHOB, CKJIAICHUX CTPYKTypHO-HecTiiikumu IrpyHTamu. Metoguka. CyTh Bciel poOOTH
NoJIsirae y MiJBUILEHHI JOCTOBIPHOCTI MILHICHUX XapaKTEPUCTHK, LIO OJEPXKYIOTHCS METOJOM MaTeMaTU4HOIO
MOJICITIOBAaHHS TiepeadadyBaHUX MpOIleciB. 3amada NOCHTIHKEHb MOJITana B YIOCKOHAJICHHI iICHYFOUMX METOIIB Ta
TEXHOJIOTiH BUIIPOOYBaHb JUIs BU3HAYESHHS BIJIHOCHOT BEJIMUMHHU Koe(illieHTa 3anacy HaJiiHOCTI Ta OLIIHKK HeCy4ol
3[aTHOCTI OCHOB, CKJAJICHHX CTPYKTYpHO-HECTiikuMH IpyHTamu. PedyabTatu. L1 cucrema crnpsmoBaHa Ha
3a0e3nedeHHs] aBTOMaTH30BaHOI'O BHMIpIOBAHHS JieopMaliiHUX HapaMeTpiB y pexumi on-line i3 moaaipLioro
MaTEeMaTHYHOIO OOpOOKOI0 Ta MpEACTaBICHHSAM MAaHWUX Y IOCTYITHOMY BUIJLIAI. Tak, OTpUMaHi pe3yJibTaTH
JIO3BOJIMIIA 3pOOUTH BUCHOBOK IIPO 3aKOHOMIPHOCTI Je(OpMAIiiHOrO CTaHy CIIOPYIH, a TaKOXX CIIPOTHO3YBaTH
Horo mopjaieily MOBEHiHKY. Bce Iie 3aleKuTh Bil NpPaBWIBHO CKIAJACHOTO MAaTeMaTHYHOTO alrOpUTMY, SKUi
KOPEKTYBaBCs BUNPOOYBAHHSIMH, IPOBEICHUMH B HATYPHUX yMOBax Ha oOpaHMX IuisHKax J[oHOachkoro perioHy.
HaykoBa nHoBu3Ha. OgHMM i3 Halle(peKTHBHININX CIIOCOOIB, MIO MTO3BOJSE CBOEYACHO 3apEECTPYBATH ITOYATOK
W akTHBi3alito AedOpMaIfHUX MPOLECIB Yy eleMeHTax CIOpYyH Bifl PYWHIBHOTO BIUIMBY, € BHKOPHCTaHHS
aBTOMAaTH30BAHUX CHCTEM, SIKi 3 BHCOKOIO BIPOTIIHICTIO CHPUHMAIOTh CHTHAIH BiX 00’€KTIB, IO Je(OPMYIOTHCS.
OCHOBHHMM 1HCTPYMEHTOM, BUKOPHUCTaHUM I BUPILIeHHs Hamoi 3a1ayi, OyB METOJ MaTeMAaTHYHOTO MOZETIOBAHHS
B cucreMi ACY, 10 BiATBOPIOE Ta CIpHiiMae MOJEIi MpOLECciB y IPyHTI 3a noromoroio nporpam «I'PYHT» Ta
«MOHOMAX». BUKOpUCTaHO TaKOK MOJIEJIIOBAHHSI TPUBUMIPHOI OCHOBH OYIBIII 3 ypaXyBaHHSIM CIIJIbHOT poOOTH
I'PyHTOBOTO MacuBy Ta OyniBii meronoM KiHneBux eneMmeHTiB (MKE-pospaxynok) y cucremi IIK-JIIPA.
IMpakTuyna 3HaunMicth. [IpoOiema miIBUILEHHS CTIMKOCTI YKOCIB, NMPOrHo3 jaedopmaliiii Ta iX 3MilHEHHS
MPOAOBXKYE 3aJMINATHCA aKTyanpHOW. lle moB’s3aHO 3i 30iUMbIIeHHSIM AeIiIUTY BITPHUX 3€MENBHHUX ILIONI Ta
PO3TaIIyBaHHAM CIIOPYA B OOMEXEHHX YMOBAX, IIOOIN3Y YKOCIB, CKJIaI€HUX HEOTHOPIIHUMH IPYHTAMH.
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TPAHCIIOPTHE BY AIBHULITBO

YCOBEPHIEHCTBOBAHHUE PACUETA YCTOHUYNBOCTH 3JAHUSI,
PACHOJOXEHHOI'O BBJIN3U OTKOCA HA CTPYKTYPHO-
HEYCTOHUYMBBIX TPYHTAX

Heab. Orta cTaThsi MOCBSIICHA HCCIEIOBAHHIO T'PYHTOB B CIIOXKHBIX WH)KECHEPHO-TE€OJOTMYECKHX YCIIOBHUSX,
a TaKXKe IOWUCKY IyTed MOBBIIICHUS YCTOWYMBOCTH OCHOBAHHUM, CIIOXKEHHBIX W3 CTPYKTYPHO-HEYCTOWYHBBIX
TPYHTOB. AKTYyaJIbHOCTh HaHHOW paOOTHl 3aKiIf0ueHa B pEHICHHH NpoOJIEeMbl YCTOHYMBOCTH OCHOBAaHHU,
B3aUMOJCHCTBYIOIMX C (YyHIAMEHTaMH, YCTAHOBJIECHHBIMH Ha CTPYKTYPHO-HEyCTOWYMBBIX TrpyHTax. Ilo
pe3ynbTaTaM HCCIEIOBaHMI MPEAINOIaraeTcs COCTABICHHE PEKOMEHAAINH, HaNpaBlICHHBIX Ha IIOBBIIICHUE
YCTOHYMBOCTH OCHOBAHHS, CIOXXEHHOTO CTPYKTYPHO-HEYCTOWYMBHIME TpyHTamu. Metoauka. CyTb Bcel paboOTHI
COCTOUT B HNOBBINICHUU AOCTOBEPHOCTU IMPOYHOCTHLIX XaPAKTCPUCTHUK, IMOJIYYACMBIX MCTOJOM MAaTEMaTU4YC€CKOI'O
MOJICTIMPOBAHUSL MPEANOIaraeMbIX IIPOLIECCOB. 3ajada MCCIEAOBAHUI COCTOANa B  yCOBEPILICHCTBOBAHUU
CYIIECTBYIOIIUX METOAOB 1 TEXHOJIOTUM UCTBITAHUI U1 OTIpEACICHUA OTHOCHUTEJILHOM BEIMUMHBI KO3(1)(1)I/IIJ,I/IeHTa
3amaca HaJIe)KHOCTH M OLIEHKH Hecylled CHOCOOHOCTH OCHOBAaHMS, CIIOKEHHOTO CTPYKTYPHO-HEYCTOWYHBBIMHU
rpyHTamu. PesyabTarhl. Ota cucreMa Oblla HampaBiieHa Ha oOecriedeHHe aBTOMATH3MPOBAHHOTO W3MEpEHUS
neopManMOHHBIX IIapaMeTpoB B  pexume on-line ¢ mocienyromeidl  MaremaTtndeckod  0OpaboTKon
W TPEACTaBICHUEM JIaHHBIX B IOCTYITHOM BuAe. Tak, MOJy4eHHbIE PEe3yJIbTaThl MO3BOJMIM CHAENaTh 3aKIIOUCHHE
0 3aKOHOMEPHOCTAX Je(hOPMALMOHHOTO COCTOSHHS COOPYXEHHs, a TaKXe CIPOTHO3UPOBATh €r0 JAalbHEWIIee
noBeseHHe. Bce 3TO 3aBHCENO OT MNPAaBUIBHO COCTABIEHHOTO MAaTEMAaTHYECKOrO ajlropuTMa, KOTOPBII
KOPPEKTHPOBAJICS] UCTIBITAHUSAMH, IIPOBEACHHBIMU B HAaTYPHBIX YCJIOBMSAX Ha BBIOpaHHBIX ydacTkax JloHOGacckoro
pernona. Hayunasi HoBu3Ha. OpmHMM H3 caMblX 3(QQEKTHBHBIX CIIOCO0OB, MO3BOJAIOIIMX CBOEBPEMEHHO
3aperuCTpUpOBaTh HAyallo W AaKTUBU3ALMWIO Je(OPMAIMOHHBIX MPOLECCOB B JJIEMEHTaX COOPYXEHHH OT
pa3pyIlIaoNIero BO3ICHCTBUS, SBISETCS MCIOIb30BAHWE aBTOMATU3MPOBAHHBIX CHCTEM, KOTOPBIE C BBICOKOH
JIOCTOBEPHOCTBIO BOCHPUMHHMMAIOT CHTHaIBl OT Je(opMHUpYIOIUXCS OOBEKTOB. OCHOBHBIM HHCTPYMEHTOM,
UCTIONB3YEMBIM JUIS pElLIeHUs] Halled 3ajaud, ObLI METOoJ| MareMaTHdeckoro mojenuposaHus B cucreme ACY,
BOCIPOU3BOASAIIET0 M BOCIPUHUMAIOIIETO MOJENIb IPOLECCOB B IpyHTE ¢ mnomompto nporpamm «I'PYHT»
n «MOHOMAX». Vcnonp30BaHO Takke MOAETMPOBAHUE TPEXMEPHOIO OCHOBAHUS 3[AHUS C YYETOM COBMECTHOM
paboTHl TPYHTOBOTO MAacCWBa W 3IaHHS METOJOM KOHEYHHIX anmeMeHTOB (MK3-pacuér) B cucreme I[TK-JIMPA.
[pakTnyeckasi 3HA4YMMOCTh. [Ipo0ileMa TOBBHIMICHHUS YCTOHYMBOCTH OTKOCOB, MPOTHO3 aedopMamuid U UX
YKpEIUICHHE MPOJOKAET OCTaBATHCS AKTyaJbHOW. DTO CBA3aHO C YBEIMUYMBAIOIIMUMCS JEPUIMTOM CBOOOJHBIX
3eMEJIbHBIX IUIOMIAJICH M PACHOI0KEHUEM COOPYKCHHI B CTECHEHHBIX YCIOBHUSIX, BOIM3M OTKOCOB, CIIOKEHHBIX
HEOJHOPOAHBIMHU IPYHTaMHU.

Kniouegvie cnoea: TPyHTBHI; NMPOCAIOYHOCTH; HMOAPAOOTKA; MCCIECIOBAHMSA; METOABI HCIIBITAHUS; CTECHEHHBIE
YCJIOBHSA
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