
T-Comm Tом 17. #1-2023
26

МОДЕЛИ И АЛГОРИТМЫ ПОДДЕРЖКИ ПРИЯТИЯ РЕШЕНИЙ
ПО РАСЧЕТУ МАТЕРИАЛЬНОГО УЩЕРБА ОТ ПОЖАРОВ 

НА ТРАНСПОРТНЫХ СРЕДСТВАХ 

Ключевые слова: материальный ущерб,
транспортное средство, алгоритм, органы
государственного пожарного надзора, программное
средство

Для цитирования: 
Загуменнова М.В. Модели и алгоритмы поддержки приятия решений по расчету материального ущерба от пожаров на транспортных
средствах // T-Comm: Телекоммуникации и транспорт. 2023. Том 17. №1. С. 26-32.

For citation: 
Zagumennova M.V. (2023). Models and algorithms to support decision-making on the calculation of material damage from fire on vehicles. 
T-Comm, vol. 17, no.1, pp. 26-32. (in Russian)

Загуменнова , 
Всероссийский научно-исследовательский институт
противопожарной обороны МЧС России, 
Балашиха, Россия, otdel-16@vniipo.ru

DOI: 10.36724/2072-8735-2023-17-1-26-32

Manuscript received 10 December 2022;
Accepted 14 January 2023

Транспортная безопасность занимает важное место в системе ус-
тойчивого функционирования умного города. Наземный элект-
рический транспорт – один из главных перевозчиков пассажи-
ров внутри городов. Постоянное развитие технологий в области
транспорта и информации приводит к необходимости уделять
больше внимания существующим в данной отрасли проблемам.
В статье исследованы вопросы информационного обеспечения
должностных лиц органов государственного пожарного надзора
МЧС России на основе поддержки принятия решений по расче-
ту материального ущерба от пожаров на примере расчета ущер-
ба в результате уничтожения транспортных средств. Рассмотре-
на математическая модель расчета материального ущерба от по-
жара на транспортном средстве в соответствии с Методическими
рекомендациями об организации расчета материального ущерба
от пожаров МЧС России. Представлены алгоритм и программ-
ное средство по расчету материального ущерба, нанесенного
пожаром транспортным средствам. Проведены расчеты матери-
ального ущерба в результате уничтожения (повреждения) пожа-
ром транспортного средства с использованием программного
средства и сделаны выводы об адекватности и корректности
применяемых методов и алгоритмов для поддержки принятия
решений должностными лицами органов государственного по-
жарного надзора МЧС России. 
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MODELS AND ALGORITHMS TO SUPPORT DECISION-MAKING ON THE CALCULATION 
OF MATERIAL DAMAGE FROM FIRE ON VEHICLES

Marina V. Zagumennova, All-Russian Research Institute of Fire Defense, EMERCOM of Russia, Balashikha, Russia, otdel-16@vniipo.ru

Abstract
Transport security occupies an important place in the system of sustainable functioning of a smart city. Ground electric transport is one
of the main passenger carriers within cities. The constant development of technologies in the field of transport and information leads to
the need to pay more attention to the problems existing in this industry. The article explores the issues of information support for offi-
cials of the state fire supervision authorities of the EMERCOM of Russia on the basis of decision support on the calculation of material
damage from fires using the example of calculating damage as a result of the destruction of vehicles. A mathematical model for calculating
material damage from a fire on a vehicle is considered in accordance with the Methodological Recommendations on the organization of
the calculation of material damage from fires of the EMERCOM of Russia. An algorithm and a software tool for calculating material dam-
age caused by fire to vehicles are presented. Calculations of material damage as a result of the destruction (damage) of a vehicle by fire
using a software tool are carried out and conclusions are drawn about the adequacy and correctness of the methods and algorithms used
to support decision-making by officials of the state fire supervision authorities of the EMERCOM of Russia.

Keywords: material damage, vehicles, algorithm, state fire supervision authorities, software.

References

1. A.V. Fomenkova (2018). Information Technology in Management. Young scientist. No. 20 (206). P. 276-278.

2. K.A. Tovpinets, N.I. Beloded (2016) Information system of interaction between students and the dean of an educational institution. Informatization of
education and science. No. 4(32). P. 89-99.

3. A.E. Savenkova, D.E. Zavyalov, D.R. Shimov (2020) The use of digital technologies in ensuring fire safety in the work of supervisory authorities.

Scientific and analytical journal "Bulletin of St. Petersburg University of the State Fire Service EMERCOM of Russia." No. 4. P. 6-11.

4. S.V. Peltikhina, L.M. Bazhenova (2017) Fire statistics. Impact of current parameters on the situation with fires. Bulletin of the Voronezh Institute of High
Technologies. No. 4 (23). P. 32-35.

5. M.V. Zagumennova, A.A. Poroshin, A.G.  Firsov (2021) Methodological approach to determining material damage from fires. Models, systems, networks
in economics, technology, nature and society. No. 4(40). P. 64-79. DOI 10.21685/2227-8486-2021-4-6.

6. M.V. Zagumennova, A.G. Firsov, V.I. Sibirko, A.A.  Poroshin (2021) Assessment of material damage from fires based on the base index method. Actual
fire safety problems: materials of the XXXIII International Scientific and Practical Conference dedicated to the Year of Science and Technology, Moscow, May

12-16, 2021. Moscow: FSBI VNIIPO EMERCOM of Russia. P. 299-306.

7. M.V. Zagumennova (2021) Mathematical models for calculating direct material damage as a result of destruction and damage to the area of   the con-

struction object. Fire and emergency safety: a collection of materials from the XVI International Scientific and Practical Conference dedicated to the holding of
the Year of Science and Technology in the Russian Federation in 2021 and the 55th anniversary of the educational institution, Ivanovo, November 10-11, 2021.

Ivanovo: Federal State Budgetary Educational Institution of Higher Education "Ivanovo Fire and Rescue Academy of the State Fire Service of the Ministry

of the Russian Federation for Civil Defense, Emergencies and Disaster Management,". P. 648-652.

8. E.N. Malemina, A.G. Firsov, M.V. Zagumennova, A.M. Arslanov (2021) Review of existing international methods and scientific approaches to deter-

mining material damage from fires. Fire and technosphere safety: problems and ways of improvement. No. 3(10). P. 270-274.

9. A.A. Kozlov, P.V. Polekhin, M.A. Chebukhanov et al. (2022) Methodological recommendations on the organization of calculation of material damage

from fires by officials of state fire supervision bodies. 1st edition, supplemented. Balashikha: All-Russian Order "Badge of Honor" Research Institute of

Fire Defense of the Ministry of the Russian Federation for Civil Defense, Emergencies and Disaster Management. 129 p.

10. I.S. Tushko (2019) Assessment of the vulnerability of transport. Efficiency and improvement methods. Safety and Occupational Safety in Railway

Transport. No. 6.

11. V. S. Goncharenko, T. A. Chechetina, V. I. Sibirko et al. (2022) Fires and fire safety in 2021: Statistics on fires and their consequences. Statistical col-

lection. Balashikha: All-Russian Order "Badge of Honor" Research Institute of Fire Defense of the Ministry of the Russian Federation for Civil Defense,

Emergencies and Disaster Management. 114 p.

12. L.V. Dashko, A.V. Dovbnya, B.Yu. Klyuchnikov, G.V. Plotnikova (2013) Application of thermal analysis methods when studying the effect of temper-

ature on the friction base of car brake pads. Fire and explosion safety. No. 6.

13. P.V. Yatsutsenko (2021) Inspection of a vehicle damaged by fire as a result of arson. Scientific look into the future. Vol. 1. No. 23. P. 95-101.

DOI 10.30888/2415-7538.2021-23-01-004.

14. S.M. Arshinova, S.A. Arshinov (2013) Ensuring fire safety during passenger transportation by urban electric transport. Bulletin of Irkutsk State Technical
University. No. 7(78). P. 69-73.

15. V.N. Pasovets, V.A. Kovtun, S.H. (2022) Tagiyev Motor vehicle fires: causes. Bulletin of the University of Civil Protection of the Ministry of Emergencies
of Belarus. No. 2. DOI: https://doi.org/10.33408/2519-237X.2022.6-2.228

16. G.G. Nektegyaev, A.I. Borisov (2019) The impact of the consequences of fires on the economy of the Russian Federation. Moscow Economic Journal.
No. 8. P. 63. DOI 10.24411/2413-046X-2019-18061.

17. P.V. Polekhin, A.A. Poroshin, M.V. Zagumennova, A.G. Firsov (2022) Economic consequences of fires at industrial facilities. Occupational safety in
industry. No. 7. P. 29-34. DOI 10.24000/0409-2961-2022-7-29-34.

ИНФОРМАТИКА


