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Abstract

The article provides recommendations for optimizing mathematical and other modeling of seismic
safety problems of building structures, buildings and structures, Evaluation of the accuracy of the model. The
accuracy of the model should not be less than the accuracy required in the real object. If the condition is not
met, the process of building the model is reviewed anew, starting from point 4, based on heuristic strategies
of cognition.In addition, it is important to have a "common sense filter" at the output — an assessment of the
result by a person, a competent specialist with the skills, By building a mathematical model of a process or
system with the development of a control algorithm, they lay the foundation for automatic control and
control of the object. This applies, literally, to the issues of assessing the real bearing capacity, seismic safety
of building structures of buildings and structures.
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safety, heuristic strategies.

Introduction

Currently, regression, correlation, SIMILARITY, simulation, argumentation and grouping
methods of mathematical modeling are widely used [1].

Mathematical models are created as a result of theoretical and practical analysis of the object.
Methods of mathematical planning of experiments allow us to build a mathematical model of the
process or system under consideration in an optimal way on the scale of changes in factors affecting
the output indicator.

If the values of one factor are considered as variables, and the rest are conditionally
considered stationary, then it will be possible to build a one-factor mathematical model. If all
factors are considered as variables, we will have a multifactorial mathematical model. Mathematical
models are divided into static and dynamic mathematical models. If the factors of the model depend
on the indicators, then the model is called a regression model, and the process of building such a
model is called regression analysis. If both the factors of the model and the model itself are random,
such a model is called a correlation model, and the process of building the model is called
correlation analysis [1].

During the modeling process, practical issues are solved in the following order:

- systematic analysis of the interaction between variables of a complex object;

- structural and index identification of the object;

- qualitative (incomplete) or quantitative long-term (ambient) forecasting of processes;

Materials and methods:

This includes empirical methods such as modeling, fact-finding, experiment, description and
observation, as well as theoretical methods such as logical and historical methods, abstraction,
deduction, induction, synthesis and analysis, as well as methods of heuristic strategies. The research
materials are: scientific facts, the results of previous observations, surveys, experiments and tests;
means of idealization and rationalization of the scientific approach.
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Before identifying an object, a systematic analysis of the interaction of variables is performed.
This allows not only to find a set of characteristic variables, but also to divide them into output
values and influencing factors.

During identification, output values are set, it is necessary to find the structure of all elements
and evaluate the indicators. As a result of identification, the patterns of the inspected object are
revealed. When identifying with less accurate data, it becomes possible to determine how the object
interacts and solve the problem of short-term forecasting.

People can make short-term predictions using only intuition. This explains why people can
predict the weather without any differential equations. Here, a heuristic, i.e. intuitive approach to
decision-making is manifested [3]. But the tasks of accurate quantitative forecasting of uncertain
data are solved using special self-governing modeling methods.

Results and discussion:

Mathematical models can be built by comparing the results of repeated observations or
processing the results of experiments. The first method is called simulation modeling, and the
second method is called experimental or self-governing modeling method [1].

The method of simulation (similar) modeling is based on the theory of automatic control.
Information theory-based modeling also takes into account some probabilistic effects. The approach
to self-modeling is also based on information theory.

The simultaneous use of automatic control theory and information theory in the construction
of a mathematical model makes it possible to increase the accuracy of the constructed model. When
using the generalized method, indeterminate elements are obtained from the results of the
experiment, and specific elements are specified by the author of the model. In this case, the
accuracy of the model increases due to the cancellation of opposite hypotheses [1].

The stages of building dynamic models of physical processes are as follows: study and
analysis of the results of observation conducted at the facility; selection of a modeling method,;
replacement of a continuous process with a discrete analog; evaluation and adjustment of the
coefficients of the model.

The criterion for evaluating the created model is practice. The effectiveness of modeling
methods is determined by how accurately they reflect the real object, their versatility, relative
simplicity, the cost of experiments conducted in real conditions, and the ratio of costs (profitability)
for creating a model.

In general, the process of building a mathematical model is performed according to the
following algorithm:

1. The choice of the object of scientific research. It takes into account the necessity, relevance,
economic efficiency, and modeling capabilities of the object in question.

2. The study of the object. At this stage, the structural design of the object, technological,
physico-chemical processes are studied. The processes, which at first glance differ little, are studied
sequentially.

3. Creation of a structural (calculation) scheme of the object. In this case, the object under
study is conditionally divided into fundamental parts.

4. Creating a mathematical expression of individual joints. In this case, the process is written
in the form of general equations, inequalities and tables corresponding to the terms, algorithms for
their solution are developed.

5. Determination of indicators of joint equations. Physical, chemical properties, quality
indicators, geometric dimensions, strength and stability, as well as seismic safety of a building
structure are determined and measurement or calculation algorithms are written for them.

6. Compilation and analysis of the equations of the object. At this stage, the joint equations
are linked to each other and algorithms for constructing an object calculation model are developed,
taking into account boundary conditions, initial conditions and possible variable intervals.
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7. The choice of methods to solve the problem. It takes into account the laws of the object's
nature, technical and economic capabilities, set goals and objectives.

8. Evaluation of the accuracy of the model. The accuracy of the model should not be less than
the accuracy required in the real object. If the condition is not met, the process of building the
model is reviewed anew, starting from point 4, based on heuristic strategies of cognition [1].

In addition, it is important to have a "common sense filter" at the output — an assessment of
the result by a person, a competent specialist with the skills and experience of empirical and
theoretical research in a particular field [4].

By building a mathematical model of a process or system with the development of a control
algorithm, they lay the foundation for automatic control and control of the object. This applies,
literally, to the issues of assessing the real bearing capacity, seismic safety of building structures of
buildings and structures [5].

Conclusion:

With the help of a mathematical model, it is possible to control indicators that have a stronger
impact and maintain them at the required level, solve issues of optimizing a process or system. The
fact that a mathematical model of a process or system has not been created in management, the lack
of sufficient knowledge about their dynamic properties, ignoring heuristic strategies, simply, not
literacy forces you to act blindly. In this situation, the recommended heuristic strategies of the
theory of knowledge and philosophy of science work well.
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KEP CUIKIHICIHE TO3IMAI K¥PBUUIBICTAPBIH, FUMAPATTAP MEH
K¥PbLUIBICTAP/IbI ZKOBAJIAYIbI, MOAEJIBJAEY 1 ’KOHE CBIHAKTAH OTKI3Y 1
OHTAUJIAHABIPY

Tyiiin

Makanaga KypbUIbIC KOHCTPYKUMSUIAPBIHBIH, FUMaparTap MEH KYPBUIBICTApAbIH CEeHCMMKAIBIK
Kayirci3iri Mocelenepin MaTeMaTHKAJIbIK JKOHE 0acka MOJCIBACYAl OHTAMIAHABIPY, MOIEIBIIH I IITiH
Oaranay OoBIHIIA YCBIHBICTAp OepinreH. MomenbIiH JoNIirt HaKThl OOBEKT YIIIH Talall eTiNIeTiH AIIKTeH
keM Oonmaybl Kepek. Erep OyJ1 mapt opbIHIaIMaca, MOJIENb Kypy mpoieci 4-TapMakTaH OacTarl, TaHbIMHBIH
3BPUCTUKAJIBIK CTpaTerusuiapbl HETi3iHIe KahTa Kapaiaabl. COHBIMEH Karap, IIbIFyla "aKblIFa KOHBIMIBI
cy3ri" Oomypl MaHBI3ABI — OacKapy ajropuTMiH JaMbITa OTBIPBIN, IMPOLECTIH HeMece KYHeHIH
MaTeMaTHKAIbIK MOAENIH Kypa OTBIPHIN, OOBEKTIHI aBTOMATTHI Typle OacKapyFa >kKoHe OacKapyFa Heri3
KaJlalThIH JaFablIapel 0ap agam, OUTIKTI MaMaH HOTIKeHi Oaramaiibl. bys ce30e-ce3 MarbiHa a FuMaparTap
MEH KYPBUIBICTAPJbIH KYPBUIBIC KOHCTPYKIMSIAPBIHBIH HAKThl YK KOTEPTillTIriH, CEHCMHUKAIBIK
Kayirci3nirin Oaranay MacernelnepiHe KaThICTHI.

Kinrrik ce3nep: fbulbiMH, Oackapy IIemniMzaepi, MOAETbICY, OHTAHIAHIBIPY, KYpPBUIBIC
KOHCTPYKIHSIAPBI, CEHCMUKAIIBIK KayiIlCi3/IiK, 9BPUCTUKAIIBIK CTpaTErusiiap.
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_onTumMmsANys NPOEKTUPOBAHUS, MOAEJTUPOBAHUS I/!‘I/ICHBITAHPII?'I _
CEUCMOCTOMKHUX CTPOUTEJIBHBIX KOHCTPYKIINU, 3TAHUU U COOPYKEHUU

AHHOTanUusA

B crarbe gaHbpl peKOMEHAALMH 110 ONTUMHU3ALMHA MaTeMaTHYECKOr0 1 MHOTO MOJEIHPOBaHMS MIpodieM
ceiicMuueckoll 0e30MacCHOCTH CTPOUTENbHBIX KOHCTPYKLHH, 3HaHHMH M COOPYKEHHUIl, OLEHKE TOYHOCTH
Mozieni. TOYHOCTh MOJIENI HE JIOJDKHA OBITh MEHbIIIE TOYHOCTH, TpeOyeMoil /st peaibHOro oObekra. Eciu
9TO YCJIOBHE HE BBINOJHAETCS, MPOLIECC MOCTPOSHHS MOZETH MIEPECMATPUBACTCS 3aHOBO, HAYMHAS C ITyHKTA
4, Ha OCHOBE IBPUCTUYECKHX CTpaTeruii mozHanus. Kpome Toro, BaxxHo nmMeTsh Ha Bbixozae "GpuibTp 30paBoro
CMBICTa" — OILIEHKY pe3yJbTara 4YelIOBEKOM, KOMIIETEHTHBIM CIEIHATINCTOM, OOJIaAaloIUM HaBbIKaMH,
KOTOpbIe, TIOCTPOMB MaTeMaTWYecKyl0 MOJeNb IIpollecca WM CHCTEMbl € pa3paboTKoil ajnroputMma
yHOpaBieHHs, 3aKJIQAbIBAIOT OCHOBY JJIsl aBTOMAaTHYECKOTO YNPAaBIECHUS W KOHTPOJIb Haj OObEKTOM. DTO
OTHOCHTCS, B OyKBaJIbHOM CMBICJIE, K BOIIPOCAM OIICHKH peajbHON HECYIIeH CIOCOOHOCTH, CEHCMHYECKON
0€3011acCHOCTH CTPOUTENBHBIX KOHCTPYKIMN 37JaHUH U COOPYKESHHH.

KimioueBble ci10Ba: HaydHble, YIPaBICHYECKUE pEIICHHSA, MOACIUPOBaHUE, ONTHMHU3aLuA,
CTPOUTEINIbHBIE KOHCTPYKIMH, CEHCM00€3011aCHOCTh, SBPUCTHUECKUE CTPATETHH.
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