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It has been established that, currently, there are no specialized
methods that would contain a clear algorithm for performing stud-
ies to determine the extent of harm and losses from damage to the
road infrastructure of our country as a consequence of the Russian

@ @ Federation’s armed aggression in forensic expert practice of forensic

construction-engineering and road technical examination studies
in Ukraine. It has been established that if such research is neces-
sary, a forensic expert is forced to adapt the previously developed
research methodologies to the present realities. Currently, it is prov-
en that there is an urgent need to develop methodologies and im-
prove existing approaches to establishing the scope and amount of
harm and losses inflicted, considering the destruction of Ukraine’s
road infrastructure due to active hostilities against our country.
The Article Purpose is to determine the essernce, content, general me-
thodical approaches to establishing the extent of damage and losses
from damage to the road infrastructure of Ukraine as a result of
the Russian Federation’s Armed Aggression. To fulfill this goal, such
general methods of scientific knowledge as observation, comparison,
abstraction, analysis, synthesis, modeling, etc., as well as separate
(instrumental) and special methods of forensic examination (meth-
odologies of forensic research perform the functions of the latter)
have been applied.

This article is translation of the original Ukrainian content, which source is available at the link:
https://khrife-journal.org/index.php/journal (translated by Andriy Bublikov). The authors acknowledge
translation as corresponding to the original.
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Research
Problem Formulation

Since February 24, 2022, the Russian Fed-
eration’s full-scale military aggression
on the territory of Ukraine has been un-
derway. As a result, combat clashes with
the Russian aggressor are taking place on
a large part of the territory of our country.
Enemy troops launch missile attacks, con-
duct artillery shelling and bombardment
of cities and critical infrastructure facili-
ties, including roads.

As of the end of June 2024, active hos-
tilities continue in the Luhansk, Donetsk,
Kharkiv, Sumy, Zaporizhzhia, Mykolaiv,
and Kherson regions. Some of parts of
these regions are not controlled by the
Ukrainian authorities. Due to active hos-
tilities, enterprises, residential buildings,
and infrastructure facilities, including,
in particular, automobile roads of settle-
ments, public roads and adjacent territo-
ries, departmental roads, have been de-
stroyed .

Based on Report of the Kyiv School of
Economics on Damages to Infrastructure
from the Destruction Caused by Russia’s
Military Aggression against Ukraine as of
January 2024, the total amount of direct
damage to transport infrastructure facili-

ties in Ukraine amounted to $36.8 billion.
According to preliminary estimates, a total
of 25,400 km of roads and 344 bridges and
bridge crossings of state, local or munici-
pal importance have been damaged due to
the hostilities (for bridges and roads, see
the Ministry of Infrastructure). According
to the Ministry, a preliminary review of the
condition of roads in the de-occupied re-
gions (Chernihiv, Kyiv, Sumy, and Kharkiv
regions) confirms preliminary estimates
of significant damage to the road struc-
ture due to the passage of tanks and other
heavy military equipment, which will re-
quire reconstruction of a significant part
of the damaged roads °.

Ongoing efforts are underway to re-
store parts of the urban road infrastruc-
ture and public roads in government-con-
trolled and de-occupied areas. Based on
information from State Agency for Res-
toration and Infrastructure Development
of Ukraine, 57 artificial structures were
repaired in 2023, including 21 (destroyed
due to Russia’s military aggression against
Ukraine), 7 (repaired for Polish loan finds),
and 5 (in cooperation with IFI). 12 tempo-
rary bridges and pontoon crossings were
constructed, including: 2 in Chernihiv re-
gion, 1 in Kyiv region, 4 in Kharkiv region,
1 in Sumy region, 1 in Chernivtsi region,

1 OzpxoB B. C. [IpobsieMHi muTaHHsS y BU3HAYEHHI BapTOCTI MOIIKOKEHb aBTOMOOIIbHUX

JIOpir, siKi yTBOPWJIMCS BHACTiZOK 30poiiHOi arpecii P®. Cydosa excnepmu3sa 8 KOHMeKcmi
8i0H061eHHA Vikpainu : MaT-nu 11T Bceykp. HayK.-IpakT. KoH®. (JIbBiB, 09.06.2023). Kuis, 2023.
C. 242—245. URL: https://intelect.org.ua/wp-content/uploads/2023/08/sudova-ekspertyza-
2023-druk.pdf (date accessed: 28.05.2024).

3BiT mpo mpsaMmi 36KUTKM iHOPACTPYKTYpHU BiJ PyHHyBaHb BHACJHIZIOK BifiCbKOBOI arpecii
Pocii mpotu VKpaiHU cTaHOM Ha mo4aTok 2024 poky. 39 c. URL: https://kse.ua/wp-content/
uploads/2024/04/01.01.24_Damages_Report.pdf (date accessed: 28.05.2024).
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1 in Zakarpattia region, 1 in Dniprope-
trovsk region, 1 in Lviv region °.

According to data released by Prosecu-
tor General’s Office of Ukraine, as of Janu-
ary 2024, the Unified Register of Pre-Tri-
al Investigations contained more than
100,000 criminal proceedings involving
violations of the laws and customs of war.
In 2023 alone, it registered 178,902 pro-
ceedings associated with criminal offens-
es against property, specifically, seizure
of the funds provided for restoration of
Ukrainian infrastructure destroyed as
a result of hostilities *.

Such a number of criminal proceedings
involving violations of the laws and cus-
toms of war require the appointment and
conduct of forensic road technical exami-
nation, which can be conducted by both
certified forensic experts of state expert in-
stitutions and forensic experts who are not
employees of specialized state institutions.

In the course of forensic expert prac-
tice, the problem of determining the
method of estimating the volume and ex-
tent of damage and loss resulting from the
destruction of the road infrastructure in
Ukraine as a result of the military aggres-

sion of the Russian Federation is frequent-
ly encountered in this research. That is
why, under such conditions, forensic con-
struction-engineering and road technical
examinations require new algorithms and
methods, new general methodical ap-
proaches, which determine the relevance
of our research.

Analysis of Essential Researches
and Publications

Theoretical and methodical provisions
of forensic construction-engineering and
road technical examinations are reflected
in research papers by domestic research-
ers. For example, D. Puchko outlined the
issues of classifying forensic construc-
tion-engineering examinations, evaluating
their results, developing other theoretical,
legal and general theoretical provisions of
forensic construction-engineering exam-
ination, particularly he studied challeng-
ing issues of construction-engineering re-
search, singled out its types, and suggested
possible ways to improve the classification
of forensic construction-engineering exa-
minations, etc. °.

3 3BiT/lep)kaBHOTO areHTCTBA BiJTHOBJIEHHS Ta PO3BUTKY iHQpaCcTPyKTypH YKpaiHu 3a 2023 pik.
37 c. URL: https://restoration.gov.ua/4489/zvity/59572/59573.pdf (date accessed: 28.05.2024).

4 TIpo 3apeecTpoBaHi KpHUMiHaJbHI
posciigyBanHs / Odic T'eHmpoxypopa :

[IPaBOIIOPYIIEHHS Ta pPes3yJAbTaTH IX JOCYZLOBOTO
odirn. caiit. URL: https://gp.gov.ua/ua/posts/pro-

zareyestrovani-kriminalni-pravoporushennya-ta-rezultati-yih-dosudovogo-rozsliduvannya-2

(date accessed: 28.05.2024).

5 Ilyuko /[I. B. Illojmo mpobieMHMX nuUTaHb Kiracudikaiii cyzoBoi OyAiBeIbHO-TEXHIYHOL
excrieptusu. Teopis ma npakmuka cydosoi exkcnepmusu i Kpuminaaicmuku. 2019. Bum. 20.
C. 478—490. DOI: 10.32353/khrife.2.2019.38 (date accessed: 25.05.2024) ; Moro . Jlo mUTaHHA
OILI{HIOBaHHSI PE3y/IbTATiB CyZOBOI OyZiBeIbHO-TEXHIYHOI eKCIePTU3U Y KPUMiHaIbHOMY
npoBakeHHi. Tam camo. 2020. Bum. 21. C. 92—105. DOI: 10.32353/khrife.1.2020_06 (date
accessed: 25.05.2024) ; Moro . HamexHicTh Ta JOCTOBIpHICTH BHCHOBKY eKCIIepTa K
KpUTepil OLIHIOBaHHSA CyZOBOi ekcrnepTusu. Tam camo. 2020. Bum. 22. C. 174—187. DOI:
10.32353/khrife.2.2020.17 (date accessed: 25.05.2024) ; Moro x. Jlo TUTaHHA PO PO3PO6IeHHA
TEOPETHKO-IIPABOBUX Ta 3arajJlbHO-METOJUYHUX II0JIOKEHDb CYZO0BOI OyZAiBeJbHO-TeXHIYHOI
excrieptusu. Cydosa ekcnepmu3sd: Cy4AacHicme ma MAatibymHe : MaT-Iu Kpyri. ctouay (JIbBiB,
25.01.2018). JIBiB, 2019. C. 104—106 ; Moro sx. [Ipo6ieMHi MUTAaHHA CyAOBOI GYZAiBeJbHO-
TEeXHIYHOI eKCIIepTU3U. AKMYAAbHI NUMAHHS CY00801 eKcriepmu3il I KpUMIHAAICMUKL : MaT-JI1
MiKHap. HayK.-IIpakT. KOH., mpucsd. 150-pid. 3 gHg Hapomk. 3aci. npod. M. C. Bokapiy-
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A. Bezuhlyi with his co-authors rec-
ommended establishing the amount of
damage based on the results of invento-
ry checking, inspection / examination of
destroyed or damaged automobile roads,
carried out in compliance with current
legislation and stemming from the results
of comprehensive inventory checking.
The amount of damage is calculated in
natural units (km, running meter, units,
pieces, etc.), for example, the length of de-
stroyed or damaged automobile roads and
their components, possibly other facilities
of the transport infrastructure °.

H. Bashkirov 7 believes that the follow-
ing methods should be applied to determine
the amount of property damage caused by
the shelling of residential buildings:

+ reproduction (compilation of a cost
estimate based on the Estimating
Norms of Ukraine in Construction ®:
Guidelines for Determining Con-
struction Cost);

« replacement (determination of the
amount of losses based on the cur-
rent cost of creating [acquiring]
a new facility similar to the valued
facility, which can be an equivalent
replacement, for example, using
aggregated cost indicators to assess
the value of buildings and structures
based on functional analogues);

+ determining market value of facili-
ties that are either completely de-
stroyed or not subject to restoration
(there is no technical possibility and
expediency to restore them) as well
as destroyed profitable real estate
(commercial, warehouse, industri-
al, office, etc.) as of the beginning of
the war (23.02.2022).

However, he emphasizes that the
Procedure for Determining Damage and
Losses Inflicted on Ukraine as a Result
of the Russian Federation’s Armed Ag-
gression approved by Resolution of the

ca (Xapkis, 18—19.04.2019). Xapkis, 2019. C. 310—312 ; Horo x. IIpobieMHi muTaHHA
nudepenmianii BUAIB CyZ0oBUX OyiBeIbHO-TEXHIYHUX EKCIEPTHU3, IO I[IPU3HAYAIOTHCS
3a 3j0uMHaMu y cdepi OyAiBHUIITBA. [Ipiopumemni HANPIMKU PO3BUMKY NpaA8o8oi cucmemu
Vkpainu : MaT-1u MDKHAp. HayK.-IIpakT. KoHO. (JIpBiB, 25—26.01.2019). JIbBiB, 2019. C. 125—
128 ; HMoro x. Jlo muTaHHA VIAOCKOHaIeHHs kiacudikaii cysoBuX OyiBeTbHO-TEXHIYHUX
eKCIIepTr3 i3 ypaxyBaHHIM JOCBiAy Kpail BanTii. [Ipobemu ma nepcnekmuei po3gumxy cyoogoi
excnepmu3uy ma KpuMiHAAICMuKY : MaT-Id MDKHap. HayK.-IIpakT. KoHO (Ogeca, 16.10.2020).
Opeca, 2020. C. 487—492. URL: http://ondise.minjust.gov.ua/wp-content/uploads/2020/12/
Conference_16102020.pdf (date accessed: 25.05.2024).

Besyruuii A. O., Kacekis B. 1., Craciok B. O., Iuisiu C. 1., Biouk 0. M. TeopeTr4Hi acriekTu Ta
MeTOAWYHI IiZIX0AU 10 BUSHAYEHHs PO3Mipy IIKOAU Ta 30MTKiB, 3aBJAHUX aBTOMOOIIBHIM
JloporaM BHACiIOK 30 poriHoi arpecii. Jopozu i mocmu. 2023. Bum. 28. C. 19—27. DOI: 10.36100/
dorogimosti2023.28.019 (date accessed: 25.05.2024).

Bamkipo I. B. Ilpo Buxizui fgaHi [ BUKOHAaHHS CyAOBUX OyZiBeIbHO-TEXHIYHUX
€KCIIepTU3 10 BU3HAYEHHIO IIKOAY Ta 30MTKIiB, 3aBJaHUX YKpaiHi y 3B'SI3Ky 3 oOCTpimamMu
JKUTJIOBUX OYAWHKIB BHACHiZIOK 36poiiHoi arpecii Pocificbkoi Pezpepanii. IIpobremamuka
0OKYMEHMANbHO20 0OpMACHHS, BU3HAUEHHS WKOOU ma 6l0WKodyeanns 30umkie, 3a80aHuUx
Vkpaini ma ii epomadsnam enacaiook 36potinoi aepecii Pociticvkoi @edepayii : Te3u HayK.-IIPaKT.
koH®. (XapkiB, 22.06.2022). XapkiB, 2022. C. 48—51. URL: https://nauka.nlu.edu.ua/nauka/
download/zbirniki_konf/Tezi_konf_22_06_2022.pdf (date accessed: 25.05.2024).

KomrroprcHi HopMu VKpaiHy y OyAiBHUIITBI : 3aTB. HaKa3. MiHPO3BUTKY IpOMa/i Ta TEPUTOP.
Vkpainu Big 01.11.2021 p. Ne 281. URL: https://zakon.rada.gov.ua/rada/show/v0281914-21#n12
(date accessed: 25.05.2024).
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Cabinet of Ministers of Ukraine No. 326 °
dated 20.03.2022 (if possible and in case
of significant and hidden damage) stipula-
tes determination of damages and los-
ses in monetary terms, as set forth in the
methodology approved by the Order of the
Ministry of Economy, which did not exist
at that time. It is worth pointing out that
as of today, the Methodology for Determi-
ning Damage and Losses Inflicted on the
Energy Infrastructure Facilities of Ukraine
as a Result of the Russian Federation’s
Armed Aggression has been approved by
the Order of the Ministry of Energy and
the State Property Fund of Ukraine °.

In the article on the methodical ap-
proach to determining the amount of
damage and losses resulting from dama-
ge and destruction of buildings, structu-
res and other infrastructure as a result of
the Russian Federation’s armed aggres-
sion, A. Vozniuk and M. Hryha conclud-
ed that expert assistance in determining
the amount of damage and losses result-
ing from damage and destruction of resi-
dential and non-residential buildings and

infrastructure as a result of the Russian
Federation’s armed aggression is essential
for the implementation of mechanisms
aimed at reimbursement (compensation)
of the damage caused, in particular, at
the expense of the aggressor country. The
need to establish not only the amount of
damage caused but also the cause-and-
effect relationship between damage and
aggressive military actions of the Rus-
sian Federation determines the priority
of conducting multidisciplinary expert
studies involving specialists from various
fields ™.

It should be borne in mind that the
author of this article has also published
a number of publications on peculiarities
of forensic road technical examinations,
where he considered the current state
of road technical research development,
aspects of expanding the scope of road
technical examination during the war and
the restoration of Ukraine in the post-war
period, as well as problems of methodical
support for forensic road technical exami-
nation 2.

9 IlopsiioK BU3HAYEHHS IIKOAY Ta 30UTKIB, 3aBjaHUX YKpalHi BHACTIOK 30poiiHoi arpecii Po-
citicbkoi @ezepariii : 3aTB. moctanoB. KMY Biz 20.03.2022 p. Ne 326 (3i 3amiH. Ta gomos.). URL:
https://zakon.rada.gov.ua/laws/show/326-2022-%D0%BF#Text (date accessed: 28.05.2024).

10 MeTozAuKa BUSHaYeHHs IIKOAY Ta 30MTKIB, 3aBAaHNUX 00’ €KTaM eHepreTUIHOI iHPpacTpyKTy-
pu Vkpainu BHacCIioK 36porinoi arpecii Pociiicbkol ®ezieparii : 3aTB. Hakas. MiHeHepreTu-
ku Ta PoHAY Aep:xMaiiHa YKpainu Big 22.02.2023 p. Ne 57/342. URL: https://zakon.rada.gov.ua/
laws/show/z0708-23#Text (date accessed: 28.05.2024).

11 Bosuiok A. A., I'pura M. A. ExkcriepTHe 3a0e311e4eHHsT BUSHAYEHHS PO3MIpy LIKOAU Ta 30UT-
KiB Bifi IIOIIKO/KeHHs 1 pyliHyBaHHs OyZiBesb, CIIOPYZ Ta iHIINX 00'€KTiB IHPPACTPYKTYPU
BHACJiZIOK 30poiiHoi arpecii pd. Haykosuil 8icHUK Yo20po0cbkoz0 HAYiOHANbHO20 YHiBepCUme-
my. Cepis: IIpago. 2022. Bum. 73. 4. 2. C. 123—130. DOI: 10.24144/2307-3322.2022.73.51 (date

accessed: 28.05.2024).

12 IliBHBOB €. CyZOBO-€KCIIepPTHE AOPOXHBO-TEXHIYHE [JOCIi/PKEHH: CTaH 1 3MiHU BiAMOBiZ-
HO /IO HOBUX 3aB/JaHb €KCIIEPTHOTO 3abe3rnedeHHs paBocyas. Teopisa ma npakmuka cyoosol
excnepmu3u i kpuminaaicmuku. 2023. Bur. 4 (33). C. 178—190. DOI: 10.32353/khrife.4.2023.12
(date accessed: 28.05.2024) ; Foro k. Jledki aclleKTH PO3MIUPEHHS MeX MPeAMeTy J0POK-
HbO-TEXHIYHOI eKCIIePTHU3U B YMOBaX BiliHU Ta BiZIHOBJIEHHS YKpaiHU y IIOBOEHHUH Iepiof,.
AKMYanvHi numannsa cy0o60-eKcnepmuol isAbHOCMI 8 YMOBAX B0EHHO20 CMAHY Ma NOBOEHHUIL
nepiod : MaT-JIM BCEYKP. HayK.-IIpakT. KoHO. (Ozeca — JIpBiB, 28.09.2022). JIpBiB, 2022. C. 121—
124. URL: http://ndeke.lviv.ua/pdf/174.pdf (date accessed: 28.05.2024) ; Moro x. Jjo mpobrem
MEeTOAMYHOro 3abe3leueHHsI CYZOBOI JOPOKHBO-TEXHIYHOI eKCIIepTH3U IIiJi Yac BiHHU.
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Article Purpose

To identify the essence, content, and gene-
ral methodical approaches to establishing
the volumes and extent of damage and
losses inflicted due to destruction of the
road infrastructure in Ukraine as a result
of the Russian Federation’s armed aggres-
sion.

Research Methods

To fulfil this goal, such general methods of
scientific cognition as observation, com-
parison, abstraction, analysis, synthesis,
modeling, etc., as well as separate (instru-
mental) and special methods of forensic
examination (methodologies of forensic
research perform the functions of the lat-
ter) have been utilized.

Main Content Presentation

Due to the long-term military aggression
by the Russian Federation and, according-
ly, the resulting destruction of the road in-
frastructure in Ukraine, there is an urgent
need to apply a unified approach to deter-
mining the damage and losses inflicted on
Ukraine, with the aim of further compen-
sating owners, specifically at the expense
of the aggressor country.

Let’s consider the terminology related
to the analyzed type of research. The Na-
tional Classifier of Ukraine HK 018:2023

sets forth the following classification of
buildings and structures:

“Structures are land related structures
that are made of building materials and com-
ponents and/or on which construction work is
undertaken. In this respect, soil preparation,
planting or sowing, etc., for agricultural pur-
poses are not considered structures.

Buildings are covered structures that can
be used separately, constructed for permanent
purposes, forming above or below ground
premises designed to accommodate people,
equipment, animals, plants and objects. <...>

Engineering structures: all structures
that cannot be classified as buildings, inclu-
ding linear facilities of engineering and
transport infrastructure and corresponding
structures” 3.

As set out in the Law of Ukraine On
Roads, “automobile road is a linear complex
of engineering structures designed for contin-
uous, safe and convenient movement of vehi-
cles” 4,

Thus, automobile roads constitute the
road infrastructure in Ukraine, and road
infrastructure facilities are, accordingly,
the objects of forensic road technical exa-
mination.

The Procedure for Determining
Damage and Losses Inflicted on Ukraine
as a Result of the Russian Federation’s
Armed Aggression, adopted by the Cabi-
net of Ministers of Ukraine at the begin-
ning of the full-scale invasion, stipulates
the following:

AKMyanvHi nNUManHa cy0oeoi ekcnepmusu ma KpUMIHAAICMUKL : MaT-7T1 MDKHAp. HayK.-IIPaKT.
KOoH(. 3 HaroAu I0BiJ. BUAAT. y4eH.: 95-piuds Big AHSI Hapomx. JI. F0. Aponkepa («Aporkepis-
CBbKi YMTaHHI») 1 105-pivus Big fHI Hapomk. M. B. CanteBcbkoro (Xapkis, 19.05.2023). Xapkis,
2023. C. 239—241. URL: https://drive.google.com/file/d/1WnOCsPaFLjSy4TdYOhSUCiAVWz4AN

HI7/view (date accessed: 28.05.2024).
13 IIpo

3aTBep/)KeHHs HallioHandpHoro kiaacudikaropa HK 018:2023 Ta cKacyBaHHSI

HanioHanbHOro K1acudikaropa JK 018-2000 : Haka3 MiHeKoHOMiKM VKpaiHu Biz 16.05.2023 p.

Ne 3573.
28.05.2024).

URL: https://zakon.rada.gov.ua/rada/show/v3573930-23#Text

(date accessed:

14 TIpo aBTOMOOIIBHI fopory : 3akoH Vkpainu Bizg 08.09.2005 p. Ne 2862-IV (3i 3MiH. Ta A0IIOB).
URL: https://zakon.rada.gov.ua/laws/show/2862-15#Text (date accessed: 28.05.2024).
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“15) loss of transport infrastructure, in-
frastructure (including physical) of electronic
communication networks: an area including
destroyed or damaged roads, automobile
roads, airfields and airfield facilities, port
infrastructure, hydraulic structures, vessels
of sea and inland water transport, postal
facilities, infrastructure (including physi-
cal) of electronic communication networks
and other transport infrastructure, electro-
nic communications.

Key indicators to be assessed:

« length of ruined, destroyed, or dam-
aged automobile roads (including de-
partmental [technological] roads and
their components; <...>

+ ruined, destroyed, or damaged trans-
port infrastructure...” °.

The Ministry for Communities, Ter-
ritories and Infrastructure Development
of Ukraine (hereinafter referred to as the
Ministry of Infrastructure) is in charge of
determining the damage and losses inflict-
ed on Ukraine as a result of the Russian
Federation’s armed aggression °.

In 2023, the Ministry of Infrastructure
by Order No. 182 dated March 24, 2024,
approved the Methodology of Determi-
ning Damages and Losses Inflicted on the
Transport Infrastructure, Infrastructure
of Electronic Communication Networks
and Postal Facilities as a Result of the

Russian Federation’s Armed Aggression
(hereinafter — the Methodology) ' deve-
loped for analytical assessment by state
or local self-government authorities of
damage and losses inflicted, particularly
on road infrastructure facilities. Such ana-
lytical assessment may involve specialists,
enterprises, institutions and organizations
of any form of ownership. Enterprises, in-
stitutions and organizations have the right
to assess damage and losses independent-
ly on the basis of the General Principles
for Assessing Damage to Property and
Property Rights as a Result of the Russian
Federation’s Armed Aggression *.

The procedure for calculating dama-
ges and losses caused by damage to road
infrastructure as a result of the Russian
Federation’s armed aggression is stipula-
ted, outlining the period from Febru-
ary 19, 2014, that is, from the beginning
of the anti-terrorist operation against the
aggressor country. Based on the guiding
principles of the World Bank, a mecha-
nism for assessing (determining the size
of) direct and indirect damages and the
cost of restoration has been determined.

“The methodology does not apply to:

+  vehicles that carry out technological
transportation only within the territo-
ry of enterprises as set out in Article 2 of
the Law of Ukraine ‘On Transport’**;

15

16
17

18

19

[MopsiZoK BU3HAYEHHS LIKOAU Ta 30UTKIB ... . URL: https://zakon.rada.gov.ua/laws/show/326-
2022-%D0%BF#Text (date accessed: 28.05.2024).

Ibidem.

MeTo/iiKa BU3HAYEHHS LIKOAM Ta 30UTKIB, 3aBAaHUX iHGPACTPYKTypi TpaHCIoOpTy, iHbpa-
CTPYKTYPi eJIeKTPOHHUX KOMYHIKaI[ifHUX MepeX Ta 00'EKTIB IOIITOBOIO 3B’513Ky BHACJIZIOK
36poiinoi arpecii Pociticbkoi ®ezepanii : 3aTB. Haka3. MiHIHppPacTPyKTypu YKpaiHU Bif
24.03.2023 p. Ne 182. URL: https://zakon.rada.gov.ua/laws/show/z0733-23#Text (date accessed:
28.05.2024).

3aranbHi 3acaZy OIiHKY 30UTKIB, 3aBAaHUX MAalHy Ta MallHOBUM IIpaBaM BHACJIZOK 30poii-
Hoi arpecii Pociticpkoi ®ezepariii : gog. 1o ITopsaaKy BU3HAYeHHS IIKOAY Ta 30UTKIB ... . URL:
https://zakon.rada.gov.ua/laws/show/326-2022-%D0%BF#Text (date accessed: 28.05.2024).
IIpo TpancmopT : 3akoH Ykpainu Bifg 10.11.1994 p. Ne 232/94-BP (3i 3miH. Ta gomos.). URL:
https://zakon.rada.gov.ua/laws/show/232/94-%D0%B2%D1%80#Text (date accessed:
28.05.2024).— Author.
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«  carrying out a standardized, indepen-
dent damage assessment and forensic
examination of destruction and dam-
age to transport infrastructure facili-
ties caused by the Russian Federation’s
armed aggression.

Independent assessment or forensic exa-
mination (expert study) of actual damages,
lost profits and restoration needs assessment
are carried out under the Laws of Ukraine ‘On
Appraisal of Property, Property Rights and
Professional Appraisal Activity in Ukraine’ #
and ‘On Forensic Examination’*” %,

Based on information envisaged by
the State Agency for Reconstruction and
Development of Infrastructure of Ukraine,
regional state administrations, military
administrations, state authorities, state
enterprises, local self-government, enter-
prise of housing and communal services
of any ownership type perform analytical
assessment of the damage to road infra-
structure facilities that have been dam-
aged or destroyed.

Extent of the damage inflicted on the
road infrastructure is calculated for two
groups of facilities: 1 public automobile
roads, streets and roads of cities and other
inhabited localities, departmental (tech-
nological) automobile roads; automobile
roads in private areas; 2) bridges on public
automobile roads, bridges on streets and
roads of cities and other inhabited locali-
ties, bridges on departmental (technologi-
cal) automobile roads, bridges on automo-
bile roads in private areas.

The above-mentioned methodology
does not address forensic examination.

Accordingly, during forensic examination,
the extent of physical damage and losses
to transport infrastructure resulting from
the Russian Federation’s armed aggression
shall be determined in accordance with
the requirements of the Law of Ukraine
On Forensic Examination and existing
methods that are used in practice during
forensic construction-engineering exami-
nation, forensic road technical examina-
tion, that is, using methods developed in
peacetime and which do not take into ac-
count the destruction during hostilities.

Forensic experts calculate the amount
of property damage during forensic con-
struction engineering examination and
in compliance with the tasks (questions)
within specialty 10.6 Examination of real
estate objects, building materials, structures
and relevant documents specified in the Sci-
entific and Methodological Guidelines on
Preparation and Appointment of Forensic
Examinations and Expert Research (here-
inafter - SMG):

“What damages to the facility (building,
apartment, room, decoration, etc.) occurred
as a result of flooding, fire, natural disaster,
mechanical impact, soil subsidence in the
mining allotment, etc.?

What is the technical cause of the real
estate damage/destruction (elements, struc-
tures, utilities, etc.)?

What is the cost of repair and construc-
tion work required to repair damage caused
by flooding, fire, natural disaster, mechanical
impact, soil subsidence, etc.?

What is the amount of pecuniary damage
to the facility (building, apartment, room,

20 IIpo ouiHKy MaliHa, MaHHOBUX IIpaB Ta IpodeciliHy OLiHOYHY AisJIbHICTD B YKpaiHi : 3aKoH
Vkpainu Big 12.07.2001 p. Ne 2658-III (3i 3miH. Ta gomos.). URL: https://zakon.rada.gov.ua/
laws/show/2658-14#Text (date accessed: 28.05.2024).— Author.

21 IIpo cyAoBy eKCIepTu3y : 3aKOH VKpaiHu Big 25.02.1994 p. Ne 4038-XII (3i 3MiH. Ta Z0IIOB.).
URL: https://zakon.rada.gov.ua/laws/show/4038-12#Text (date accessed: 28.05.2024).— Author.

22 MeTOAVKA BUSHAYEHHSA IIKOAU Ta 30UTKIB ...

z0733-23#Text (date accessed: 28.05.2024).

. URL: https://zakon.rada.gov.ua/laws/show/
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decoration, etc.) caused by flooding, fire, na-
tural disaster, mechanical impact, soil sub-
sidence, etc.?” %,

Thus, forensic construction-engineer-
ing and road technical examinations do not
presuppose resolution of issues involving
the study of road infrastructure damaged
as a result of the aggressor country’s ac-
tions (artillery shelling, air bombardment
and missile strikes). Therefore, there is an
urgent need to determine the amount of
pecuniary damage inflicted on the owner
of the infrastructure facility (automobile
roads, road sector, engineering structures,
etc.) during hostilities. Since these facil-
ities belong to a special category of road
infrastructure, we believe that the issues
should be resolved within the framework
of: 1) forensic road technical examination,
2) if necessary, multidisciplinary forensic
construction-engineering and forensic
road technical examination.

To implement the first option, Ch. 4
Sec. II Forensic engineering technical exami-
nation of the SMG needs to be amended as
follows:

“4. Forensic Examination of the condi-
tion of roads and road conditions

4.1. Principal tasks of this forensic exa-
mination are: determining conformity of
technical and operational, geometric and
technical indicators of automobile roads
with regulatory and technical requirements;
ensuring compliance of traffic organization
works with traffic safety requirements; estab-
lishing technical condition of the road infra-
structure, causes of damage and destruction
of facilities and their elements; assessing the
cost of works on road infrastructure facilities
related to restoration, re-equipment, elimi-
nation of natural disaster consequences, me-

chanical and other negative impact (air bom-
bardment, artillery shelling, missile attacks,
etc.); establishing the extent of pecuniary
damage and losses incurred by the owners of
road infrastructure facilities.

4.2. Approximate list of issues to be ad-
dressed regarding the condition of the road
and road conditions at the scene of traffic col-
lision:

Did the actual technical and operational
indicators of automobile road (such as flat-
ness, coefficients of adhesion and stiffness,
etc.) meet the road safety requirements?

Did the road repair, operation, and main-
tenance work meet road safety requirements?

Was there a cause-and-effect relationship
between traffic collision and road conditions
that did not meet the requirements of regula-
tory documents?

Does organization of traffic on the road
section under examination ensure road sa-
fety?

Did geometric parameters of the automo-
bile road meet the requirements of regulatory
documents?

4.3. Indicative list of issues to be resolved
regarding the condition of roads and road
conditions resulting from damage to road in-
frastructure facilities:

What damage occurred to the road infra-
structure facilities as a result of aerial bom-
bardment, artillery shelling, missile strikes,
natural disasters, mechanical and/or other
negative impacts, and soil subsidence in the
mining allotment, etc.?

What is the technical cause of damage
and destruction of the road infrastructure
due to aerial bombardment, artillery shel-
ling, missile strike, natural disaster, mecha-
nical and/or other negative impact, soil subsi-
dence in the mining allotment, etc.?

23 HayKoBO-MeTOAMYHI peKOMeHaIlil 3 MUTaHb MiZATOTOBKY Ta IPU3HAYEHHS CYZOBUX eKCIIep-
THU3 Ta eKCIIePTHUX JOCITi/PKeHb : 3aTB. Haka3. MiHfocty Vkpainu Big 08.10.1998 p. Ne 53/5
(31 3miH. Ta momos.). URL: https://zakon.rada.gov.ua/laws/show/z0705-98#Text (date accessed:

28.05.2024).
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What is the cost of repair and construc-
tion works necessary to eliminate the destruc-
tion of the road infrastructure facility as a re-
sult of aerial bombardment, artillery shelling,
missile strike, natural disasters, mechanical
and/or other negative impacts, subsidence of
the ground in the mining allotment, etc.?

What is the pecuniary damage suffered
by the owner due to the destruction of the
road infrastructure facility resulting from
aerial bombardment, artillery shelling, mis-
sile strikes, natural disasters, mechanical
or other negative impacts, or other negative
events such as soil subsidence in the mining
area, etc.?

What is more, within the framework
of this forensic examination, it is possible
to resolve the issue of assessing the cost
of repair work to restore roads, bridges,
etc., or the cost of building a new facility
according to specified parameters, i.e.,
drawing up a cost estimate, or calculating
the current cost for creating (acquiring)
a new facility.

When drawing up a cost estimate for
public automobile roads, it should be
borne in mind that “the estimated cost of
road works and services includes the cost
of works (services), the cost of installed equip-
ment, and other costs.

Road works include new construction,
reconstruction, and overhaul of public auto-
mobile roads.

Road services include current, current
average repairs and operational maintenance
of public automobile roads” **.

The issue of determining the cost of re-
pair works for restoration of roads, bridg-
es, etc., damaged as a result of the Russian

Federation’s armed aggression, or the cost
of constructing a new facility according to
specified parameters, can be addressed
both during repair works (when works
such as implementing new construction,
reconstruction, repairs, and operational
maintenance of public roads have already
begun or even been completed), as well as
at the stage of preparing the investor’s esti-
mate documentation for the performance
of works, if available.

When determining the cost of repair
work to restore roads, bridges, etc. (when
work on new construction, reconstruc-
tion, repair and operational maintenance
of public roads has already begun or even
been completed), a forensic expert con-
ducts expert research according to the fol-
lowing scheme:

« familiarization with the project do-
cumentation, working and as-built
drawings, and other sources of in-
formation;

« visual inspection of the construc-
tion site and its structures, taking
photos and determining the com-
pliance of the facility with the pro-
ject. Visual inspection is conducted
to obtain the most definitive and
reliable information about the type
of construction (repair) work per-
formed on the facility and building
structures, materials, and products
used to perform such work;

« analyzing the inspection results and
comparing them with the design and
construction documentation. Draw-
ing conclusions on the compliance
of the reporting documentation with

24 MeToAvKa BH3HAYEHHS BapTOCTI JOPOXKHIX PoOIT Ta IMOCIYT IOAO BHU3HAYEHHS BapTOCTi
HOBOTO OyZiBHUIITBA, PEKOHCTPYKIIil, PEMOHTIB Ta eKCILIyaTaI[ilHOr0 yTPUMaHHS aBTOMO-
GiMBHUX AOPIr 3araJbHOIO KOPHUCTYBaHHS : 3aTB. Hakas. MiHiHdpacTpykTypu YKpalHu Bif
07.10.2022 p. Ne 753 (3i 3miH. Ta gonos.). URL: https://zakon.rada.gov.ua/rada/show/v0753733-

22#Text (date accessed: 28.05.2024).

119


https://doi.org/10.32353/khrife.2.2024.08
https://zakon.rada.gov.ua/rada/show/v0753733-22#Text
https://zakon.rada.gov.ua/rada/show/v0753733-22#Text

Theory and Practice of Forensic Science and Criminalistics. 2024. Issue 2 (35)

ISSN 1993-0917

e-ISSN 2708-5171  https://khrife-journal.org/index.php/journal

the work actually performed at the
construction site *.

The extent of pecuniary damage and
losses (cost of repair and restoration
works) is determined by the method of
creating a cost estimate according to the
Estimating Norms of Ukraine in Construc-
tion * or the Methodology for Estimating
the Cost of Road Works and Services for
Determining the Cost of New Construc-
tion, Reconstruction, Repairs and Opera-
tional Maintenance of Public Automobile
Roads ¥, as well as according to resource
element estimates.

In the presence of the investor’s con-
struction estimate documentation, if the
work has not yet actually begun, a forensic
expert may conduct a study to determine
whether the cost of the work specified in
the project estimate documentation for
constructing and repairing an automo-
bile road (section of an automobile road)
complies with the cost specified in the le-
gal regulations on construction *. In other
words, it is possible to determine the com-
pliance of costs for the planned construc-
tion of an automobile road (or its section)
with legal regulations on construction.

Forensic construction-engineering
examination (forensic road technical
examination) or multidisciplinary forensic
examination can be appointed at the stage
when the investor’s estimate documenta-
tion for repair or construction of a road and
transport facilities has not yet been drawn

up, i.e., the scope of work has not been de-
termined and a defective act for the con-
struction facility has not been compiled.

In this case, the amount of construc-
tion work is used to determine the estimat-
ed cost of construction. These are initial
data for determining the estimated cost
of construction. The accuracy of deter-
mining the estimated cost of construction
depends on the accuracy of estimating the
scope of work. That is, a forensic expert,
independently or with the assistance of
relevant specialists, must carry out an in-
spection of the destroyed automobile road
(transportation structure), conduct foren-
sic examination, and determine the scope
of construction work.

Inspection of construction sites to de-
termine the scope of required construc-
tion or repair and construction works
should be carried out in accordance with
the requirements of the Methodology for
Determining the Actual Scope and Cost of
Construction Works Performed According
to the Reporting Documentation *. When
inspecting, it is required to take the re-
quired measurements, write a description
and take photographs.

The scope of work should be calculat-
ed in a certain sequence. It is advisable to
begin with preparatory work, followed by
structural elements and types of work in
an order that allows the results of previous
calculations to be applied to subsequent
stages.

25 Kyuepenxko P. 1., Ilyrauosa JI. ®., Ilyragosa I. JI., Tatizap:xi I. O., Kupunenko C. A., MimjeH-
ko 1. II., Paguenko C. B., Manjak H. A. MeToaunka BCTaHOBJIeHHS (GaKTUIHUX 0OCATIB Ta Bap-
TOCTi BUKOHAaHUX OyZiBeJIbHUX POOIT 3a 3BITHOIO JOKyMeHTallieo / 3a peZ. JI. M. [lepeui. Pe-

ecTp. Koz 10.6.17. XapxkiB, 2009. 78 c.

26 KomrropucHi HopMu YKpainu ... . URL: https://zakon.rada.gov.ua/rada/show/v0281914-21#n12

(date accessed: 25.05.2024).

27 MeToaMKa BU3HAYEHHS BAPTOCTI JOPOXKHIX pobiT Ta mocuyr ... . URL: https://zakon.rada.gov.
ua/rada/show/v0753733-22#Text (date accessed: 28.05.2024).
28 KomrropucHi HOpMH YKpaiHU ... . URL: https://zakon.rada.gov.ua/rada/show/v0281914-21#n12

(date accessed: 28.05.2024).

29 Kyuepenxo P. 1., ITyrauosa JI. ®., ITyragosa I. JI. Ta id. 3a3Had. TBIp.
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The difficulty of examination lies in
the fact that usually the destroyed sections
of automobile roads are located either
in the zone of active hostilities or in the
de-occupied territories with all the neg-
ative consequences of the Russian Fed-
eration’s full-scale invasion. Under such
circumstances, there may be explosive
objects at the place of expert inspection,
which may result in incomplete repair of
damage to elements of automobile roads
and transport facilities. Overall, during
research it is important to determine the
exact cause of damage. It is possible only
with the involvement of specialists in the
field of explosives (specialty 5.2 Investiga-
tion of explosive devices, traces and circum-
stances of explosion), who should:

1) measure the geometric dimensi-
ons of the crater (width, length and depth)
using a measuring tape;

2) determine coordinates of the cra-
ter’s center;

3) determine the azimuth of the
strike by the shape of the crater;

4) survey the crater using the UAV;

5) remove fragments of destruction
means from the crater and place them to-
gether with the forensic ruler on the evi-
dence cloth;

6) survey the surrounding area, re-
cord coordinates of the fragments that
help to identify destruction means, remove
them and place on the evidence cloth;

and after completion of these works:

7) fill in the scheme detailing the lo-
cation of destruction means fragments in
the area;

8) fill in the table of coordinates of
craters and fragments;

9) prepare areport on the study of the
crater area.

The ultimate goal of the forensic explo-
sives expert is to determine the cause of the
damage to the road infrastructure facility.
After conducting the blast-explosion inves-
tigation, the expert in the field of road tech-
nical examination, taking into account the
initial data on the condition of the exami-
ned object, can determine one of the types
of repair or operational maintenance. Ac-
cording to JICTV 8747:2017, there are two
types of repairs: overhaul and current.

The list of required works depends on
the type of repair. The type of repair, com-
position and scope of overhaul and cur-
rent repairs for each road section, sepa-
rate road structure or element of the road
are determined on the basis of the results
of diagnostics and assessment of their ac-
tual condition, engineering studies, tests
and inspections recorded in defective acts
or other documents, taking into account
the overhaul life of the road surface (pave-
ment) and in accordance with Annex B of
JICTY 8747:2017 * and other construction
rules and regulations.

Operational maintenance works pre-
suppose examination (inspection) of an
automobile road and right-of-way for time-
ly detection and elimination of damages,
ensuring the operation of road elements in
different seasons, keeping them in opera-
tional condition in compliance with ICTY
8747:2017, engineering and technical sup-
port works and emergency works .

30 [ICTV 8747:2017 ABTOMOOGiIBHI foporu. Buau Ta nepeiku pobiT 3 peMOHTIB Ta eKCILTyaTa-
LiffHOTO yTPUMAaHHA : 3aTB. Haka3. JII «YkpHAHII» Big 20.12.2017 p. Ne 434 [UuHHUE Bij
01.01.2020]. URL: https://zakon.isu.net.ua/sites/default/files/normdocs/dstu_8747_2017.pdf

(date accessed: 25.05.2024).

31 JZICTV 8747:2017. URL: https://zakon.isu.net.ua/sites/default/files/normdocs/dstu_8747_2017.

pdf (date accessed: 25.05.2024).
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The pricing system for estimating the
cost of road works and services stems
from the rules for determining the cost
of construction, reconstruction, repair
and maintenance of public roads under
the Methodology for Estimating the Cost
of Road Works and Services for Determi-
ning the Cost of New Construction, Recon-
struction, Repairs and Operational Main-
tenance of Public Automobile Roads %, as
well as according to other methodologies
for determining the cost of road works and
services, sectoral calculations of resource
expenditures, calculations of resource ex-
penditures within enterprises, individual
calculations of resource expenditures.

In the pricing system, when determi-
ning the cost of road works and services,
databases of similar objects, price data-
bases, aggregated cost indicators are used.

Current prices for material resources
are accepted on the basis of price analysis
at a justified price. This price cannot ex-
ceed the average price of material resour-
ces, which was at the time of calculating
the extent of damage.

The cost of material resources, oper-
ation of road machines and mechanisms,
the amount of wages can be determined
according to the databases developed by
the State Enterprise National Institute of
Infrastructure Development *. The advan-
tage of using such prices is that they are
set individually for each month, year,
and region. The minimum, average, and
maximum values of prices are also deter-
mined. The current prices for material
resources are accepted at the level of the
average prices in the region. These prices

are established at the time of the project
documentation development and are de-
termined on the basis of a price database
or market price analysis (with reference to
price data sources).

The final stage of determining pecuni-
ary damage is preparation of the investor’s
estimate documentation, where the con-
solidated estimate of the cost of construc-
tion is a cost indicator for determining
the amount of damage, which is prepared
on the basis of consolidated estimates of
the construction site cost, facility cost
estimates, local cost estimates, a state-
ment of resources for local cost estimates,
a statement of resources for facility cost
estimates, a statement of resources for
consolidated cost estimates of the con-
struction site, and cost estimates.

When analyzing the damage to roads
and transport facilities caused by the Rus-
sian Federation’s armed aggression, it can
be pointed out that damage from shelling,
bombing and missile attacks is due to the
destruction of road components and trans-
port facilities caused by explosions during
shelling. Technical and operational capa-
bilities of roads and structures are also re-
duced by the movement of heavy wheeled
and tracked military equipment on roads.

Determination of the state of tech-
nical and operational indicators for the
road is carried out within expert specialty
10.16 Technical Examination of Roads. The
following issue is resolved: “Do the actual
technical and operational indicators (flat-
ness, coefficients of adhesion and stiffness,
etc.) of the road meet the road safety require-
ments?” 3,

32 MeToAMKa BUSHAUYEHHS BAPTOCTI JOPOXKHIX pobiT Ta mocuyr ... . URL: https://zakon.rada.gov.
ua/rada/show/v0753733-22#Text (date accessed: 28.05.2024).

33 JepxmianpueMcTBo «HamioHAIBHUN iHCTUTYT PO3BUTKY iH(DPACTPYKTypU» :

odim. cauT.

URL: https://nidi.org.ua/ua (date accessed: 28.05.2024).

34 HayKoBO-MeTOZWYHI peKOMeHZAIii ... .
98#Text (date accessed: 28.05.2024).

URL: https://zakon.rada.gov.ua/laws/show/z0705-
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According to sub-clause 5.1.1 of ICTV
3587:2022 *, automobile roads, railway
and tram crossings must meet the level
of requirements for the operational con-
dition of their components and protect
road users and vehicles when they are
moving at the permitted speed.

After determining technical and oper-
ational condition of the road, it is possible
to conclude that it is safe to maintain and
operate within the permitted speed limits.

Depending on the degree of decline in
technical and operational characteristics,
it is expedient to determine the type of
repair, the amount of work required and,
having prepared the investor’s estimate
documentation, to calculate the cost of
performing required construction work
on assessing and improving technical and
operational indicators of the road in order
to enhance safe traffic conditions, and, ac-
cordingly, to determine the extent of pecu-
niary damage from the destruction of the
road infrastructure facility (cost of repair
and restoration work).

Conclusions

According to a study on the current state
of methodical approaches to determining
the scope and extent of damage and loss-
es resulting from damage and destruction
of Ukraine’s road infrastructure as a re-
sult of the Russian Federation’s armed ag-
gression, the following can be stated: cur-
rently, there is no uniform approach to
determining the scope of repair and res-
toration works and the amount of damage
(losses). In the forensic expert practice
of performing forensic construction-en-
gineering and road technical examina-

35 [ICTY 3587:2022 Besmeka JOPOXXHBOIO pPyXy. ABTOMOOIIBHI

tions, there are no methodologies that
would allow generalizing the algorithm
for conducting studies to determine the
scope of repair and restoration works and
the extent of damage (losses) suffered by
the owners of Ukrainian infrastructure as
aresult of the Russian Federation’s armed
aggression.

In the course of researching the scope
of repair and restoration works and the
amount of damage (losses) resulting from
damage and destruction of Ukraine’s road
infrastructure due to the Russian Federa-
tion’s armed aggression, the forensic ex-
pert adjusts the existing research methods
of this issue to today’s realities, namely to
the consequences of the Russian Federa-
tion’s military aggression.

At present, there is an urgent need to
improve the existing approach to deter-
mining the scope of repair and restoration
works and the amount of damage (losses),
taking into account the war and the de-
struction of Ukraine’s road infrastructure
as a result of active hostilities.

Methodology developed on the basis
of integrating knowledge in the field of ex-
plosives (to identify the causes of destruc-
tion of road infrastructure facilities), fo-
rensic construction-engineering and road
technical examination (depending on
damaged elements of the road infrastruc-
ture facility) will be of a complex nature.

MeToaV4Hi miAX0AH 0 BUSHAYEHH
IIKOAM TA 30MTKIiB BiJi MOIIKOAKeHH
JOPO:KHBOI iHppacTpyKTypHu
Vkpainu BHacCIiZIoK 30poiiHoi arpecii pd
€gzen ITienvos

Koncmamosaro, wo cmanom Ha cb0200H1
8 eKCnepmHiil npaxmuyi nposedeHHs cy0os8ux

goporu. Bumoru go

eKCIUTyaTallifHOTO CTaHy : 3aTB. Haka3. JII «YkpHAHII» Bix 21.11.2022 p. Ne 228 [YuHHUH
Biz 01.12.2022]. URL: https://online.budstandart.com/ua/catalog/doc-page.html?id_doc=99355

(date accessed: 28.05.2024).
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6Y0i6eNbHO-MEXHIUHUX | JOPOHCHLO-TMEXHIY-
Hux docaidiceHb 8 YKpaini Hemae cneyianiso-
BaHUX MemOOUK, AKi micmuau 6 4imkuil as2o-
pumm 8UKOHAHHS 00CAIONCEHb 13 BUSHAUEHHS
o0bcszie ma poamipie 3ag0anoi wkodu i 36um-
Kig 810 nowkodsxcerv JopodtcHbOl IHPpacmpyk-
mypu Hawol Jepxcagu 6HAcAi0OK 30poliHOL
azpecii pg. 3azHauero, wo 6 pasi HeoOXiOHO-
cmi nposedeHHs maxux 00cAidnceHdb Cy008Ull
eKcnepm BUMYULEHUIL NPUCTNOCO8Y8AmU PO3-
pobaeni pauiwe memoduku docaiOnceHHs 00
peaniil cv0200enHs. [logederHo, U0 Cb0200HI
iCHYe HazanvHa nompeba 8 po3pobreHHI Me-
MOoOJuK i 600CKOHA/NEHHI HAA8HUX Ni0x00i8 Jo
BU3BHAUEHHS 00CS216 1 PO3MIPL8 3a80AHOTL LUKO-
Ju ma 36uUmKi@ i3 Ypaxy8aHHIM pylHauill
Jopooichbol iHpacmpykmypu Vkpainu eHa-
cnidox eedeHHs akmueHux botiosux 0itl npo-
mu Hawoi depicasu. Mema cmammi: 8U3Ha-
YUMU CYMHICMb, 3MICM, 3a2aAbHOMeMOJUYHI
nidxodu 0o 6cmanoeeHHs 00cs2i8 1 po3mipie
wxodu ma 36umkis, 3a80aHuUX Yy pe3yivma-
mi pyiinyeans 0opoxcHbOI THPpacmpykmypu
Vkpainu enacaidox 36poiinoi azpecii p@. Jas
JoCsl2HeH A TI0CTABAEHOL MeMUL 3ACTIOCO8AHO
maki 3azaavHi memodu HAykKo8ozo Ni3HAHHA,
AK cnocmepedcents, NOpleHANHHA, abcmpazy-
8AMHS, AHANL3, CUHIME3, MOOeNI08AHNS THOUO,
a maxod okpemi (IHCMpyMeHmanvhi) i cneyi-
anvHi memodu cydoeoi excnepmusu (PyHkuyii
OCTMAHHIX BUKOHYIOMb MemoduKU ¢Y0080-eKc-
nepmHux 00CAi0HCeHb).

Katouogi caosa: asmomobinvia dopoza;
cydosa 6yJigeNbHO-MeXHIYHA eKCrepmu3d;
cydosa OOpONCHLO-MeEXHIYHA —eKCTepmusd;
mamepianvia wkoda; obcsew pobim; 36um-
Ku; 36pollHa azpecis; NOWKOOHEeHHS JOpOdHC-
HBOI IHppacmpyKkmypu.
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