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Prior to the implementation of computer equipment and software
engineering into an expert practice, the relative position of partici-
pants of traffic collision in the road-accident analysis was determined
by creating a graph-analytical model. The modern foreign software
package makes it possible to simulate the mechanism of traffic col-
lision development at its various stages but they are complex and li-
censed which means they are quite expensive.

This article considers examples of the study of traffic collisions
that occurred in conditions of limited visibility using TASolver sofi-
ware package developed at National Scientific Center «Hon. Prof.
M. S. Bokarius Forensic Science Institute». Using the graphic-analyt-
ical method, this software package determines the distance at which
the vehicle was located from the place of collision at the moment of
danger for further movement. The use of TASolver software package is
possible to determine the relative position of both a vehicle and a pe-
destrian in the event of a collision, as well as several vehicles at the
moment of their collision. TASolver software package allows to quick-
ly and easily simulate the situation of traffic collision that occurred
due to an object that limited visibility.

This article is translation of the original Ukrainian content, which source is available at the link:
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translation as corresponding to the original.

© 2021 The Author(s). Published by National Scientific Center «Hon. Prof. M. S. Bokarius Forensic Science
Institute» and Yaroslav Mudryi National Law University.

This is an open-access article distributed under the terms of the Creative Commons Attribution License
(CC_BY_4.0), which permits unrestricted use, distribution, and reproduction in any medium,

provided the original author and source are credited.


https://doi.org/10.32353/khrife.3.2021.08

Florin Rusitoru, Oleksandr Sviderskyi, Vitalii Varlahov. Application of TASolver software package
in the study of circumstances of traffic collisions that occurred in conditions of limited visibility.

DOI: 10.32353/khrife.3.2021.08

The article purpose is to improve the quality of examinations and
expert studies, reduce export’s labor costs, as well as increase the pro-
bative value of an expert’s opinion which will be facilitated by the
use of TASolver software package for the study of traffic collisions that
occurred in conditions of limited visibility.

Keywords: road accident analysis; traffic collision; study; limit-
ed visibility; vehicle; software package; collision; graphic-analytical

method.

Research Problem Formulation

One of the main issues facing road-acci-
dent analysis during the investigation of
traffic collisions (hereinafter referred to
as TC) is the issue of whether a driver has
technical ability to prevent a collision. The
solution of this issue involves establish-
ing the distance at which the vehicle was
(hereinafter referred to as Vehicle) from the
place of collision at the time of danger for
further movement. Determining the dis-
tance during the investigation of TC that
occurred in conditions of limited visibility
is a complex process and differs from sim-
ilar situations in conditions of unlimited
visibility as it involves investigative actions
at the scene of TC with every second move-
ment of Vehicles and pedestrians or several
Vehicles from the place of the collision tak-
ing into account their speeds. This method
involves the use of calculations to deter-
mine the distances covered by Vehicles

and pedestrians or several Vehicles over
a period of time. In the future, the partici-
pants of TC are moved from the position in
which they were at the time of the collision
to the position in which they had been at
the time when the driver saw a pedestrian
or other Vehicle because of the object that
restricts visibility. The distance can also be
determined by creating a graphic-analyti-
cal model based on the initial data set by
the investigator.

Analysis of Essential Researches
and Publications

The application of the graphic-analytical
method of determining the distance in
the process of conducting road-accident
analysis in their works is considered by
V. O. Ilarionov, V. A. Kirielev, 1. B. Sirodzha,
V. L. Briantsev, V. I. Ruban, A. P. Khomiakov,
A. M. Turenko, V. I. Klymenko, O. V. Sara-
iev, C. V. Danets !, A. V. Lubentsov 2,

1

2

CyznebHast aBTOTeXHHUYeCKast aKcrepTusa. YacTs 2. TeopeTryecKrue OCHOBBL U METOJUKH JKC-
IIEPTHOTO KCCIeAOBAHUS NPU IIPOU3BOJACTBE ABTOTEXHUYECKOU 3KCIIEPTHU3BL: ITOCObHe /IS
9KCIIePTOB-aBTOTEXHUKOB, CJIeZloBaTeNell U cyZel ; mog pex. B. A. Minapuonosa. Mocksa, 1980.
163 c. ; Kupees B. A., Cuposmxa 1. B. I'padoananuTrdeckre MeTO/bl UCCIE0BAHNA MeXaHU3-
Ma JIOPOXKHO-TPAHCIIOPTHOro npoucuiecTsus. Kues, 1976. 47 c. ; Bpsinues B. U., Py6au B. U.,
Cupogxa . B., Xomakos A. I1. MeTogrka MaTeMaTU4YeCKOTO MOZIeIMPOBAHUS IIPU UCCIe0Ba-
HUM MeXaHU3Ma JOPOXXKHO-TPAHCIOPTHOro npoucinectsus. Kues, 1972. 40 c. ; Typenko A. M.,
Kinmenko B. 1., Capaes O. B., laners C. B. AproTexHiuna excreprusa. JocmizxeHHs obcTa-
BuH /JITII. Xapkis, 2013. 319 c.

Jlybennos A. B., Bapiaxos B. O. TexHiunuii aHai3 Aill BOAIIB TPAHCIOPTHUX 3aCO0iB Ha He-
PeryJboBaHUX IMepexpecTsxX IIiJ Jac BUKOHAHHS JIBOTO IOBOPOTY. Teopisa ma npakmuka cy-
doeoi excnepmu3u i kpumiHasicmuku : 30. Hayk. mp. 2020. Bum. 21. C. 411—421. DOI: 10.32353/
khrife.1.2020_28 (date accessed: 25.11.2021).
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M. S. Korchan, V. M. Kovkin, Yu. M. Malko,
A. Yu. Krishtop, V. P. Yakovliev, V. O. La-
bintsev, O. O. Sviderskyi, V. O. Varlakhov,
V. S. Olkhov, V. O. Stepko * A. D. Kosh-
karov 4 R. Li, F. C. Pereira, M. E. Ben-
Akiva ° S. Amini, E. Papapanagiotou,
F. Busch ¢, M. Fellendorf 7, B. Anbaroglu,
B. Heydecker, T. Cheng?®and others:

The Article Purpose

To improve the quality of examinations and
expert research, reduce the labor costs of
the expert for conducting expert research,
as well as increase the probative value of
the expert’s opinion.

Main Content Presentation

The graphic-analytical method of studies
is universal and has a number of advan-
tages as it allows to establish the relative
position of the Vehicle and pedestrian
or several Vehicles at different moments
of time and provides visibility of results
(in particular, intermediate). The main
initial data for this method of TC inves-
tigation in the event of collision with a
pedestrian: location of the collision place

with the pedestrian and coordinates of
this place relative to the boundaries of
the carriageway, breaking marks, the
place of the pedestrian’s exit on the car-
riageway; brand of Vehicle and speed of
its movement; pedestrian speed; the dis-
tance over which the Vehicle was moving
that collided relative to the boundaries of
the carriageway; coordinates of the driv-
er’s location of the Vehicle that crashed,;
the distance from the rear or front of
the Vehicle, which limited visibility, to
the pedestrian at the time of his exit to
the carriageway; the distance from the
boundaries of the carriageway to the Ve-
hicle, which limited visibility, or the lat-
eral interval between several Vehicles.
Prior to implementation of computer
equipment and software engineering into
an expert practice, the relative position of
Vehicles and pedestrians at certain inter-
valswas determined by experts using creat-
ing graphic-analytical construction (most
often — graphical construction on a scale
diagram). Today there are many software
packages that allow modeling a mecha-
nism of TC development at different stages
(V-SIM, PC-crash, CARAT, etc.). These soft-
ware packages are complex licensed prod-

3 Kopuau M. C., KoBkin B. M., Manbko 0. M., Kpimrorm A. IO. Ta iH. EKciepTHa OIliHKa JOPOX-
HBO-TPAHCIIOPTHUX CUTYAIil, Y IKUX BOZil BUKOHYBAJIM MaHEBp Ha IIepexpecTi : MeToJ. pek.

Xapxkis, 2012. 32 c.

4 Komxkapos A. [l. Po3ciiziyBaHHS JOPOXXHBO-TPAHCIIOPTHOI IIPUTOAY Ta BU3HAYEHHS IPUINHO-
BO-HACJIIZIKOBUX 3B’SI3KiB MK HECIIPaBHOCTSIMU TPAHCIIOPTHOrO 3aco0y. Teopis ma npakmuka
cy0doeoi excnepmusu i kpuminaaicmuku : 36. HayK. np. 2020. Bum. 21. C. 422—431. DOI: 10.32353/

khrife.1.2020_29 (date accessed: 25.11.2021).

5 LiR., PereiraF. C., Ben-Akiva M. E. Overview of traffic incident duration analysis and prediction.
European Transport Research Review. 2018. Rev. 10, 22. DOI: 10.1186/s12544-018-0300-1 (date

accessed: 25.11.2021).

6 Amini S., Papapanagiotou E., Busch F. Digital Mobility Platforms and Ecosystems / Digital
Mobility Platforms and Ecosystems. Miinchen, 2016. P. 187—197. DOI: 10.14459/2016md1324021

(date accessed: 25.11.2021).

7 Fellendorf M. Traffic Modelling of Large Events — A Summary of Selected German Examples.
IFAC Proceedings Volumes. 2006. Vol. 39. Is. 12. P. 17—24. DOI: 10.3182/20060829-3-NL1-2908.00004

(date accessed: 25.11.2021).

8 Anbaroglu B., Heydecker B., Cheng T. Spatio-temporal clustering for non-recurrent traffic
congestion detection on urban road networks. Transportation Research Part C: Emerging
Technologies. 2014. Vol. 48. P. 47—65 DOI: 10.1016/j.trc.2014.08.002 (date accessed: 25.11.2021).
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ucts designed to simulate TC, problem
situations on the road, simulation of Ve-
hicle contact, and other participants in
TC. Due to the complexity of use, these
packages are not always acceptable when
solving local road-accident analyses to de-
termine the parameters (initial data) of
the TC mechanism (e.g., to set parameters
of the Vehicle or Vehicle and pedestrian,
provided that one of the TC participants
appears due to object that limits visibility).

In order to simplify the solution of
such issues specialists of National Scien-
tific Center «Hon. Prof. M. S. Bokarius
Forensic Science Institute» developed
TASolver software package which allows to
quickly and easily simulate the situation
of TC with the appearance of danger due
to the object that limits visibility. This soft-
ware package is used to determine the rel-
ative position of several Vehicles or Vehi-
cle and the pedestrian at different times in
the presence of relevant initial data with
the result in graphic format, as well as cal-
culations of stopping (S ), time of move-
ment of Vehicle in the braked state until
collision (¢')), and distance (S ). The results

i+ $ergil TASolver - Untitled

of the study can be saved in “tas” format
for further work during the preparation of
the expert’s opinion.

TASolver software package makes it
possible to determine the location of Ve-
hicle in relation to the place of collision in
conditions of limited visibility by the driver
through the object that may be temporarily
immovable (restriction of visibility through
another Vehicle moving in the cross di-
rection), stationary (a house, fence, etc.)
or movable (restriction of visibility due to
a pedestrian moving on the carriageway for
the driver of one Vehicle to another Vehicle
moving in the opposite or passing direc-
tion).

TASolver software package allows to dis-
play the results of calculations on the mon-
itor screen and graphical constructions in
two languages (Russian and Ukrainian), as
well as perform graphical constructions in
the scale selected by the user. It has a da-
tabase of vehicles that can be fulfilled with
Vehicles with new technical parameters.

After launching the program, the dia-
log box displays the title, menu bar, toolbar,
work area (fig. 1).

darin  Brva Hactpodkk  Cnpaeka

NI

“ I@ Mamnaﬁl 1:100 'I

S ol o]

Fig. 1. Fragment of TASolver dialog box
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The menu bar provides access to pro-
gram features that allow opening, sav-
ing, printing files, selecting research op-
tions (movable or immovable obstacle),
as well as editing the title, and changing
the language. Some program features are
displayed on the toolbar (in particular,
change the scale (possible scales 1:100,
1:150, 1:200, 1:250), display the dimen-
sions of Vehicles, change the print format
(A3, A4)). The work area has the form of an
empty where the results of studies will be
displayed in the future (the printing area is
marked with a dotted line).

Let’s consider various examples of de-
termining the distance for TC that occurred
under conditions of limited visibility using
TASolver software package.

1st example

Visibility of the pedestrian crossing the
carriageway from right to left in relation
to the direction of movement of Vehicle-1,
limits the Vehicle-2, which moves on the
opposite side. It is necessary to establish
the distance at which Vehicle-1 was at the
time of the pedestrian in the driver’s field
of vision due to accompanying Vehicle-2.
The accident occurred under the following
road conditions and circumstances:

« asphalt concrete carriageway, dry,
horizontal profile, for one direc-
tion of movement, 12.0 m wide;

«  Vehicle-1 (Lexus), moving at the
speed of 50 km/h, the distance from
the right gauge to the right edge of
the carriageway - 5.5 m;

+  Vehicle-2 (Mercedes Vito), mov-
ing at the speed of 30 km/h, the
distance from the right side of the
Vehicle-1 to the left side of the Ve-
hicle-2 - 2.0 m;

+ direction of the pedestrian’s move-
ment - from right to left (relative to
the direction of movement of the

Vehicle-1), from the moment of
exit to the carriageway to the mo-
ment of collision, the pedestrian
covered a distance of 6.0 m in 2.8 s;

+  before collision Vehicle-1 and Vehi-

cle-2 were moving without braking
and maneuvering.

First, in the “Settings” menu bar you
should choose: Obstacle > Movable. Then
the “Parameters” dialog box appears, in
which the initial data is entered according
to the given instructions (fig.2).

Mapamerpn x
T341- SRR T
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Fig. 2. Data entry dialog box in case
of a moving obstacle

Models Vehicle-1 and Vehicle-2 are
selected from database of Vehicles. For
adding to the database in the “Model”
window you should choose “Details” then
the dialog box “Edit Vehicle models” will
appear. The program saves the technical
parameters of the Vehicle, they can be
used in further work without re-entering.
Coordinates of the driver’s location in the
Vehicle are denoted as follows: B_and
B, length — I, width — W, overhang — F,
base — B (fig. 3).
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Fig. 3. View of technical parameters editor
of the Vehicle

The initial data section of the dialog
box is divided into four zones: Vehicle-1,
Vehicle-2, Pedestrian, Road. After enter-
ing the data, characterizing the specific
situation of TC, to calculate and build the
graphical scheme you should click “Calcu-
late”. The program calculates parameters
of the relative position of the Vehicles-1,
Vehicle-2, and pedestrian at the time when
the pedestrian went on the carriageway, as
well as at the moment when the pedestrian
appeared in the field of view of the driver of
Vehicle-1 due to the Vehicle-2. Calculations
will be displayed in the dialog box “Param-
eters” (Fig. 4), after closing which in the
work area will form a graphical diagram
depicting the Vehicle-1, Vehicle-2, and pe-
destrians at the above points.

During the study to the given initial data
it was established: the drive of Vehicle- 1
could not see the moment of the pedestri-
an’s exit to the carriageway as visibility of
the pedestrian was limited by Vehicle-2; at
the moment of pedestrian’s exit to the car-
riageway Vehicle-1 was from a place of col-
lision on the distance of 38,89 m (S ,); stop-
ping distance of Vehicle-1 — 35,12 m (S);
Vehicle-1 was at the distance of 26,93 m
from the place of collision at the time of
appearance of the pedestrian in the driver’s
field of vision due to the accompanying Ve-
hicle-2 (S

BH)'
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Fig. 4. Calculations of the relative position
of Vehicle-1 and pedestrian at the time of
the latter appeared in front of Vehicle-2

Also, on the graphical scheme the time
of pedestrian’s movement from the mo-
ment of his exit to the carriageway until the
moment of appearance in the field of view
of the driver of the Vehicle-1 (Fig. 5).

Capabilities of TASolver program also
include research for the following TC situ-
ations:

« when the collision with the pedes-
trian occurred during the move-
ment of Vehicle-1 in a braked state
(for this purpose in the data area
“Vehicle-1” in the window S" or S'_
you should indicate the distance
covered by the Vehicle-1 before
the collision in braked condition,
or the length of braking trace from
the moment of its display to the
moment of collision);

+  when the pedestrian gets out of im-
movable “Vehicle-2” (in this area of
initial data “Vehicle-2” in the win-
dow V, it is necessary to specify
the speed of 0 km/h);
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Fig. 5. Graphic disply of the relative position of Vehicle-1 and pedestrian at the time of
the latter in the field of view of the driver from the front of Vehicle- 2

« if the Vehicle-2 moves in the oppo-
site direction (in the area of initial
data “Vehicle-2” it is necessary to
indicate the direction of movement
of the Vehicle-2 “Towards the Vehi-
cle-17);

« when the pedestrian crosses the
carriageway at the angle (in the
area of initial data “Pedestrian” it
is necessary to indicate the move-
ment of the pedestrian relative to
the Vehicle-1 (incidentally, right,
oncoming, left);

«  when the collision of Vehicle-1 with
the pedestrian occurred on the side
(it is necessary to establish the dis-
tance from the front of Vehicle-1 to
the point of contact with the pedes-
trian L ).

In addition, with the help of TASolver
program, it is possible to investigate TC
that occurred in conditions of limited visi-
bility through an immovable stationary ob-
ject (a house, fence, etc.). To solve this task,
first in the “Settings” menu bar you should

choose: Obstacle - Immovability. Then the
“Parameters” dialog box appears, in which
the initial data is entered according to the
given instructions (Fig. 6).

2" example

TC occurred at the crossroad in conditions
of limited visibility, namely: visibility of
Vehicle-2 to the driver of Vehicle-1 is lim-
ited to an immovable stationary object (the
fence). It is necessary to establish the dis-
tance at which Vehicle-1 was at the time of
Vehicle-2 in the driver’s field of vision due
to the object that limited visibility. The in-
cident occurred under the following road
conditions and circumstances:

« unequal crossroad, asphalt-
concrete carriageways, dry,
horizontal profile, each for the
movement of Vehicles in one
direction, the carriageway in
the direction of traffic Vehicle-1
width — 8.0 m, in the direction of
traffic Vehicle-2 — 6.0 m;
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« Vehicle-1 (Lexus) moved at the
speed of 60 km/h at a distance of
2.0 m from the right edge of the
carriageway and 6.0 m from the ob-
ject which limits visibility;

«  Vehicle-2 (Mercedes Vito) moved at
the speed of 40 km/h at a distance
of 2.0 m from the left edge of the
carriageway and 8.0 m from the ob-
ject which limits visibility;

« direction of the movement of Ve-
hicle-2 from right to left relative to
the movement of the Vehicle-1;

« direction of the movement of Ve-
hicle-1 from left to right relative to
the movement of the Vehicle-2;

«  before collision Vehicle-1 and Ve-
hicle-2 moved in an unbraked state
without maneuvering.

The initial data characterizing the spe-

cific situation of TC is entered into the dia-
log window of the program (Fig. 7).
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Fig. 6, 7. Dialog windows (before and after
initial data)

To perform calculations and build the
graphical scheme you should click “Calcu-
late”.

The program will graphically display
the relative position of Vehicle-1 and Ve-
hicle-2 at the time of Vehicle-2 in the field
of view of the driver of Vehicle-1 due to the
immovable obstacle that limits visibility
(Fig. 8).

Conducting research on the given ini-
tial data allowed to establish: at the mo-
ment of appearance of Vehicle-2 in the field
of view of the driver of Vehicle-1 due to im-
movable stationary object Vehicle-1 was at
a distance of 16.83 m (S, ); at that time Ve-
hicle- was at a distance of 12,56 m from the
collision place (S ,).

The graphic diagram also shows the
time of movement of Vehicle-2 in the field
view of the driver of Vehicle-1 before the
collision (Fig. 8).

The capabilities of TASolver program also
include research for TC when the collision
occurred during the movement of Vehicle-1
and Vehicle-2 (or one of them) in a braked
state. To do this, in the area of initial data
“Vehicle-1” or “Vehicle-2” in the window S’ _
it is necessary to specify the length of the
braking trace from the moment of its dis-
play to the collision.

Conclusions

The given examples of TC studies, which
occurred in conditions of limited visi-
bility, show that the use of TASolver soft-
ware package developed by specialists
of National Scientific Center «Hon. Prof.
M. S. Bokarius Forensic Science Insti-
tute» helps to improve the quality of stud-
ies, reduces the labor costs of the expert
to conduct examinations, as well as in-
creases the probative value of the expert’s
opinion.
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Fig. 8. Graphic display of the relative position of Vehicle-1 and Vehicle-2
at the time of the latter appeared in the field of view of the driver of Vehicle-1
due to an immovable object that limited visibility

3acTocyBaHHS IPOrPaAMHOr0 KOMILIEKCY
TASolver y mocnii;keHHi 00CTaBUH
JIOPOKHBO-TPAHCIIOPTHUX IIPUTO,

110 CTAJIKCS B yMOBaxX
0GMeKeHOI OIIA0BOCTI
®aopin Pycimopy, Oaexcandp Ceidepcokuil,
Bimauaiil Bapaaxoe

JZlo enposadicenns 8 ekcnepmuy npak-

MUKy KOMN'I0MepHOi MmeXxHiKU ma npozpd-

MYBAHHS 63AEMOPO3MAULYBAHHS YHUACHUKIB

JopodcHbLO-MpancnopmHoi npuzodu nid uac

aeMOMeXHIYHOL — eKCnepmu3su  B8U3HAYAAU

3a donomozoio nobydosu epagoanarimun-

Hoi Mmodeni. Cy4acHi 1HO3eMHI NpPOePAMHI
KoMMAeKcU 0army 3mMo2y M0o0ealosamu me-
XAHI3M p0o368UMKY 00POAHCHBO-MPAHCTIOPIMHOL
npuzodu Ha pizHux ii cmadisx, npome GOHU
CKAAOHI Tl NiYeH3iTiHI, omae — 008041 DOpozi.

YV cmammi poseaswymo npukaadu 0o-
CAI0HCeHHS 00pOAHCHLO-MPAHCNOPIMHUX
npueod, AKi CMAAUCs 8 YMO8AX 00MedxeHOL
02n50080CcMi, 13 3ACMOCYBAHHAM NpPOPAM-
Ho20 komnaekcy TASolver, po3pobaerozo
8 HayioHnanavHomy Haykog8omy ueHmpi «IH-
cmumym cydosux exkcnepmu3 im. 3aca.
npog. M. C. Bokapiyca». 3acmocogyodu
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epagoananimudnuil memod, yeil npozpam-
HUIl KoMNAeKC 8u3Ha4ae sidcmans, Ha AKLIL
nepebysae mparcnopmuuil 3acib 6i0 micus
HAi30y (3iMKHeHH) Y MOMEHM BUHUKHEHHS
Hebe3neku 0451 nodaavuiozo pyxy. Buxopu-
cmanHa npozpamrnozo xomnaexcy TASolver
donomaeae BuU3HAYAMU  83AEMOPOIMAULY-
8AHHA AK MPAHCNOPMHO20 3aco0y il niuio-
x00a nid wac Haizdy, max i KiAbKOX Mpauc-
nopmuux 3acobie y pasi ix 3iMKHeHHs.
IIpoepamnuil xomnaexc TASolver dae 3amozy
weudKo 1l 00801 N1€2KO 3M00eA108AMIL CUNLY-
ayin JopoXNCHbO-MpancnopmHol npuzodu,
w0 cmasnacs uepes 06’exm, akuii obmedxrcysas
oensdogicme.

Memoto cmammi € 8JoCKOHaAUMU
AKICMb NposedeH sl eKCrepmu3 ma excnepm-
Hux docaidscenn, ckopomumu mpydosumpa-
mu excnepma, a maxoxc nidsuwumu doxa-
308e 3HAYEHHA BUCHOBKY eKkcnepmd, HOMY
cnpusmume 3acmocy8anHs 048 00CAi0HeH s
JOpOAHHLO-MPAHCNOPMHUX NPU20d, KL cma-
AUCS 8 YMOBAX 06MexHCeHOT 02120080CTi, NPO-
epammozo komnaexcy TASolver.

Katouosi caoea: asmomexHiuHa eKc-
nepmu3a; OOpOXCHBLO-MPAHCNOPMHA NpUeo-
Oa; OocniOocenns; obmedxceHa 02140081CMb;
mpaucnopmuuil 3acib; npoepamHuil Kom-
nAeKC; 3iMKHeHMs, Hai3d; epagoananimuy-
Huil memoo.

IIpuMeHeHUe MPOrPaMMHOI0 KOMILJIEKCA
TASolver mpu Hcc/IefOBAHUU
00CTOATENBCTB AOPOKHO-TPAHCIOPTHBIX
MPOUCIIECTBHUH, IPOHU30UIEIINX
B YCJIOBUSIX OTPAaHUYEHHOI 0030PHOCTHU
®aopun Pycumopy, Aaexcandp Ceudepckuil,
Bumaauil Bapaaxoe

JZlo eHedpeHus 8 IKCNEPMHYI0 NPAKMUKY
KOMNbIOMEPHOL MeXHUKL U NpoepammMupo-
BAHUSL B3AUMOPACTIONONCEHUE YUACTIHUKOB
OJOPOHCHO-MPAHCTIOPTNHOZ0 — NPOUCLLECTBUSL
8 ABMOMeXHUUeCKOIL IKcnepmuse onpedens-
AU TIOCPedcmBOM NOCMpOeHUs 2pagoanant-
muueckoti modeau. CospemeHHble UHOCMPAH-
Hble NpozpaMMHble KOMNAEKCHL NO360/LI0M

MO0eAUpOoB8aT® MEXAHUIM PA38UMUSL DOPOHC-
HO-MPAHCNOPTMHO20 NPOUCULECTNEUL HA pa3-
AUYHBLX €20 cMadusx, 00HAKO OHU CAOJNCHDBLE
U AUYEHIUOHHDLe, a 3Ha4um — JdosoabHo 00-
poeue.

B cmamve paccmompeHul npumepol
uccnedo8anus 0OpOXHCHO-MPAHCTIOPIMHBLX
npouculecmsuil, Npou3oUeWUx 8 YCcA08U-
AX 02paHuveHHoll 0030pHOCMU, ¢ NpUMeHe-
Huem npoepammnozo komnaekca TASolver,
paspabomannozo 6 Hayuonasvnom Hayu-
HOM yenmpe «Hncmumym cyOe6HblX IKC-
nepmu3 um. 3aca. npog. H. C. Bokapuyca».
Ilpumensaa epagoanarumuueckuil memoo,
IMOm NpPoePAMMHDBLIL KOMMAEKC onpedens-
em paccmosaHue, Ha KOMOPOM HAXOOUAOCH
mpancnopmmoe cpedcnmeo om mecma Hae3oa
(cMoAKHOBeHUs) 8 MOMEHN B03HUKHOBEHUA
onacHocmu 0na 0anvHetiieeo 08UMEHUA.

Hcnonv3osanue npozpammuoeo  Kom-
naekca TASolver mnoseonsem onpedeasimo
83aUMOpPACTIONONCEHUE KAK MPAHCTOPMHO-
20 cpedcmea u newexoda 8 cayuae Hae3od,
Max u HecKOAbKUX MPAHCNOPMHbLX cpedcme
npu ux cmoakHoseHuu. IIpoepammuulil Kom-
naexkc TASolver nossonsiem bvicmpo u docma-
MOYHO /N€2KO CMO00eAUpO8aAmb CUMYAyUI0
JOpOXHCHO-MPAHCTIOPTHO20 NPOUCLLECTBUS,
cAyHugULez0Ccs U3-3a 00BeKMa, 0epanuiueas-
wezo 0630pHOCIY.

Llenvto crnamull A644€MCcs CO8EPULEHCTNBO0-
8aHle Kauecmaa nposedeH s IKCNePMuU3 U IKc-
TiepmHbIX UCCAe008aHULL, COKpalyeHue mpy-
dosampam JKcnepma, a maxde noevlileHue
JoKasamenvCmeeHH0e0 3HAUeHUS 3aKAI0UeHUS
aKcnepma, wemy 6ydem cnocobcmeogams npu-
MeHeHUe 05 UCCAe008aHLLL JOPOICHO-MPAHC-
TOPMHBIX  NPOUCULECTBULL, TPOU30UEOULUX
8 YCA0BUAX 02PAHUMEHHOLL 0630pHOCTMU, TPO-
epammmoeo komnaexca TASolver.

Knatwouesvle caosa: asmomexHu4eckas
aKcnepmu3a; 0OpOHCHO-MPAHCOPMHOe Npo-
uculecmeue; uccnedosarue; 02paHuUdeHHAs
0030pHOCIb; MPAHCNOPMHOe CPedcma0; npo-
2PAMMHDBLIL KOMTLAEKC; CTMOAKHOBEHUe; Hae30;
epagpoanarumuyeckuil memoo.
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